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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo MareMaTuke YyriayOJIEHHOTO YpPOBHSA MJisi OOYYalOmUXCs Ha
ypOBHE cpemHero obmiero oOpa3zoBanus paspadorana Ha ocHoBe ®I'OC COO c
y4€TOM  COBPEMEHHBIX  MHUPOBBIX  TpPeOOBaHUN,  NPEABSIBIAEMBIX K
MaTEeMaTHYeCKOMY OO0pa30BaHUIO, M TPAAUIIMN POCCHUICKOTO 0OOpa30BaHUA.
Peanuzanusi mporpaMMbl O MaTEMaTHKE O0OECIEUUBAET OBJIAJICHUE KIIFOUEBBIMU
KOMIETEHIIUSIMH, COCTaBIISIIOUIMMHA OCHOBY JUIsl CAMOPA3BUTHSI U HEMPEPHIBHOTO
o0pa3oBaHusl, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIINXCS.

B mporpamMme 1o MaremMaTHKE YYTEHbl UAEU U mosioxkeHus «KoHuenmuu
pa3BuUTHs MartemaTtuueckoro ooOpaszoBanus B Poccuiickoit ®enepanuun». B
COOTBETCTBUM C HAa3BAaHUEM KOHIICMIIMM MaTeMaTH4YECKOe 0Opa30BaHUE JIOKHO,
B YaCTHOCTH, pelIaTh 3ajady oOecreyeHuss HeoOXOJMMOro CTpaHe 4YHcia
oOyyJarommxcsi, MaTeMaTH4ecKas IMOJrOTOBKAa KOTOPBIX JIOCTaTO4YHA  JJIst
NPOJOKEHUS  OOpa30BaHMsI 1O  PA3IUMYHBIM  HAMPABJICHUSM, BKJIIOYas
npenojaBaHle MaTEMaTUKH, MaTEMAaTHYECKUE HCCIleoBaHUs, paboTy B cdepe
MH(MOPMAIIMOHHBIX TEXHOJOTUN U JPYTUX, a TaKKe OOeCleueHMs JJIsi KaKJI0ro
00y4aromerocss BO3MOXKHOCTH JOCTHKEHUS MAaTeMaTUYECKOW TMOATOTOBKU B
COOTBETCTBHM C HEOOXOJUMBIM €My ypoBHeM. MIMEHHO Ha pelieHue 3TUX 3ajady
HalleJIeHa MporpamMMa o MaTeMaThKe yriyOJIEHHOTO YPOBHSL.

B smoxy nmdpoBoit TpaHchopmaruu Bcex chep 4eIOBEUCSCKOW JIesITeIbHOCTH
HEBO3MOXKHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0e3 Xopoiei
MaTEeMaTUYeCKON MOJATOTOBKU. DTO OOYCJIOBIEHO TE€M, YTO B HAIlM JHU PACTET
YUCJIO CNEIUATbHOCTEH, CBS3aHHBIX C HEMNOCPEACTBEHHBIM IPUMEHEHUEM
MaTeMaTuKu: U B cdepe SKOHOMUKH, M B OW3HECE, U B TEXHOJOTMUYECKHX
o0nacTsix, W Jaxe B TyMaHUTapHbIX cdepax. Takum oOpazoMm, Kpyr
oOyyJarommxcsi, Jyisi KOTOPbIX MaTeéMaTHKa CTAaHOBUTCS 3HAUYUMBIM IMPEIMETOM,
dbyHIaMeHTOM 00pa30BaHUsI, CYIIECTBEHHO paciuiupsieTcsa. B Hero BXOasaT He
TOJIBKO  OOy4awImuecs, IUJIAHUPYIOIIUE  3aHUMAThCS  TBOPYECKOM M
UCCJIEeI0BATENbCKOW paboTOM B 00JACTM MaTeMaTHKH, UHPOPMATUKH, (DU3UKH,
PKOHOMHUKH W B JPYrHMX 00JacTsAX, HO M Te, KOMy MaTreMmMaThKa HY>XHa s
MCIIOJIB30BaHUs B MpOo(eccusix, He CBSI3aHHBIX HEMOCPEACTBEHHO C HEM.

[IpukinaaHas 3HAUUMOCTh MaTeMaTHUKU OOYCJIOBJIEHA TEM, U4TO €€ MpeaIMeTOM
ABJISIOTCS (yHIAMEHTAIbHBIE CTPYKTYPhl HAIIETO MHUpPA: MPOCTPAHCTBEHHBIC
GbopMBl U KOJMYECTBEHHBIE OTHOIIEHUS, (DYHKIIMOHAIBHBIE 3aBUCUMOCTH U
KaTerOpUU  HEOMPEAENEHHOCTH, OT  MPOCTEHIINX,  YyCBaMBaeMbIX B
HEIMOCPEICTBEHHOM OIIBITE, 1O JOCTaTOYHO CJIOXKHBIX, HEOOXOIUMBIX IS
Pa3BUTHS HAYYHBIX U TEXHOJIOTMYECKHUX HIeil. be3 KOHKPETHBIX MaTeMaTUYECKUX
3HAHUW 3aTPYJIHEHO TOHMMAaHWE TMPUHIIMIIOB YCTPOMCTBA YW UCIOIb30BaHUS
COBPEMEHHOW TEXHUKH, BOCHPHUATHE M HMHTEpIpeTanuss pa3HooOpa3HOU
COLIMAJIbHOM, SKOHOMHUYECKOH, MOJUTUYECKOW HHPopManuu, ManodpdheKTUBHA
NMOBCEAHEBHAs  MpaKTU4YecKas  JIeATeNbHOCTh. Bo  MHorux  cdepax



npo(hecCHOHANBHON AESITENbHOCTH TPEOYIOTCS YMEHUS BBINOIHATH PacuéThl,
COCTaBJISITh AJITOPUTMBI, HPUMEHATH (HOPMYIBI, MPOBOJUTH T€OMETPUUYECKUE
U3MEpPEHUsT M TIOCTPOEHUs, 4YMTaTh, 0OpadaThIBaTh, HWHTEPIPETUPOBATH U
IpeCTaBIsATh UHPOPMALIMIO B BHUJE TAOJIUL, JUarpaMMm U rpagukoB, TOHUMATb
BEPOSTHOCTHBIN XapaKkTep CAy4YalHBIX COOBITHMA.

OMHOBPEMEHHO C pacliupeHueM cdep NPUMEHEHUsS MaTeMAaTUKU B
COBPEMEHHOM 00111ecTBE BCE 00Jiee BaKHBIM CTAHOBUTCS MATEMAaTUYECKUI CTHIIb
MBIIUICHUSI, TPOSBISIIOIMIMICS B ONPEICIEHHBIX YMCTBEHHBIX HaBbIKax. B
IpolLecce U3yYEHUs MATEMAaTHKUM B apceHal NPUEMOB U METOAOB MBILUICHUS
YeJIOBEKa ECTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HWHAYKIHUS W JAETyKIIHS,
0000IlIEHHEe ¥ KOHKpETH3alus, aHaJM3 W CHHTE3, KiIacCUpUKaLMs U
cuctemMaTuzauus, alOcTtparupoBaHue W aHajorus. OOBEKTHl MaTEMaTUYECKUX
YMO3aKJIIOUEHHUI, TMpaBUjia UX KOHCTPYUPOBAHHUS PACKPBIBAIOT MEXaHU3M
JOTHYECKHUX TMOCTPOEHUH, CIOCOOCTBYIOT BbIpaOOTKE yMEHHMs (HOPMYIHPOBATh,
O00OCHOBBIBaTh M JIOKa3bIBaTh CYXJCHMS, TEM CaMbIM (POPMHUPYIOT JIOTMUECKUN
CTWJIb MbIIUIEHUS. Benymas poiap NpUHALICKUT MaTeMaTHKE B (POPMUPOBAHUU
AJITOPUTMUYECKON KOMIIOHEHTBI MBIIUIEHUSI 1 BOCOUTAHUM YMEHUM J1€CTBOBATh
[0 3aJlaHHBIM AJITOPUTMaM, COBEPILIEHCTBOBAaTh M3BECTHbIE M KOHCTPYHMPOBATH
HOBbIE. B mpouecce pemeHus 3agad — OCHOBBI JUIsl OpraHU3aldd yuyeOHOU
JeSITEIbBHOCTH Ha YpOKaxX MaTeMaTUKU — Pa3BUBAIOTCS TBOpUYECKasl U MPUKJIIaIHAs
CTOPOHBI MBITIIICHUSI.

OOyueHue maremaTuke JaET BO3MOXKHOCTh pa3BUBaTh Yy OOYyYarolIUXCS
TOYHYIO, PAllMOHAJIBHYIO U WH(OPMATUBHYIO pe€4yb, YMEHUE OTOUpATh HauboJliee
NOAXOMSIINE  SA3BIKOBBIE, CHUMBOJMYECKHE, TrpaduyecKkue CcpeacrBa IS
BBIPXEHUS CYKICHUN M HATJISITHOTO MX MPECTaBICHUS.

Heo0xoauMbpIM KOMIIOHEHTOM O0IIEH KYJIbTYPhl B COBPEMEHHOM TOJIKOBAHUH
sBIseTCS oOlIee 3HAKOMCTBO C METOJaMU TMO3HAHUS JIEWCTBUTEIBHOCTH,
IpeJICTaBICHUE O MpeIMETe M METO/Ie€ MaTeMaTUKH, €ro OTIMYUAX OT METOAOB
€CTECTBEHHbIX M TyMAaHMTapHBIX HayK, 00 OCOOEHHOCTAX NPUMEHEHUS
MaTeMaTHKU JJi1 PEIIeHHs HAayYHbIX U TMPUKIAAHBIX 3aaad. Takum oOpazom,
MaTeMaTH4YeCKoe 00pa30oBaHME BHOCHUT CBOM BKIaa B (opMupoBaHue oOIeH
KYJIbTYpbI U€JIOBEKa.

N3ydyeHne MaTeMaTHKU CIOCOOCTBYET 3CTETUYECKOMY BOCIIMTAHHUIO YEJIOBEKA,
MOHUMAHHUIO KPACOTHI U U3SIIECTBA MATEMAaTHUECKHUX PACCYKICHUN, BOCTIPUATHIO
reoOMeTpUYECKUX (GOpM, YCBOCHUIO UIEU CUMMETPHH.

[IpuopurerHpiMu  1ensiMu  oOydenust marematuke B 10-11 kmaccax Ha
yrayOJaEHHOM YPOBHE IPOJOJIKAIOT OCTABATHCA:

(opMUpOBaHHE LEHTPAJIbHBIX MATEMaTHUUECKUX HOHATUH (YMCIIO, BEJIMYMHA,
reomeTpuyeckas (Qurypa, NepeMeHHas, BEPOSITHOCTb, (YHKIMs, MPOU3BOAHAs,
UHTETpas), OOECHeUYMBAIOMIMX  MPEEeMCTBEHHOCTh W MEPCHEKTUBHOCTH
MaTeMaTHYECKOTro 00pa30oBaHUsI 00yJarOIINXCS;



MOJBEICHUE OOYYaIOMUXCS Ha JOCTYITHOM IS HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEeMAaTHUKU U OKPYXAIOIIEro MUpa, MOHUMAHUIO MAaTEMATUKHU Kak
4acTH O0IIel KyJIbTypbl YEJIIOBEUECTBA;

pa3BUTHE MHTEIUICKTYalIbHBIX W TBOPUYECKUX CIIOCOOHOCTEW OO0yYaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIICHUS, UHTEpeca K U3YYCHUIO0 MaTeMaTUKH;

dbopmupoBaHre (QYHKIMOHAIBHON MaTeMaTH4YEeCKOM TIpaMOTHOCTH: yMEHUS
pacno3HaBaTh MaTEMaTHYECKUE aCTHEKTHl B PEATBHBIX KU3HCHHBIX CUTYAIUSAX U
NPy W3YyYCHUU JAPYTUX YYEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCHMOCTCH U
3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTh WX Ha S3BIKE MAaTEMaTUKH W CO3/1aBaTh
MaTeMaTUYECKHE MOJIEIH, MPUMEHSITh OCBOCHHBIN MaTeMaTUYECKUM ammapar JJis
pEIICHUS TPAKTUKO-OPUCHTUPOBAHHBIX 3a/1ad, WHTEPIPETUPOBATH U OICHUBATH
MOJTyYEHHbIE PE3YIIbTATHI.

OCHOBHBIMM JMHUAMHM coAepkaHusi Marematuku B 10-11 kiaccax
yrayOnEéHHOTO ypOBHsS  SBISIIOTCS:  «YUuciaa W BBIYMCICHHS», «Anredpa»
(«AnreOpanyeckue BBIpOKEHUS», «YpaBHEHUS U HepaBeHCTBay»), «Hauama
MaTeMaTh4yeckoro aHanuza», «l'eomerpusi» («l'eomerpuueckue (QUTypbl U HX
CBOMCTBa», «VI3MepeHne TreoMeTpUYeCKUX BEIMYHUHY»), «BeposTHOCTh U
CTaTUCTHKa». JlaHHbIE JIMHUM  pa3BUBAIOTCS  MapajliebHO, Kaxkjaas B
COOTBETCTBUH C COOCTBEHHOM JIOTHKOM, OJTHAKO HE HE3aBHCHMO OJIHA OT JAPYTOH,
a B TECHOM KOHTaKTe W B3aumojieiicTBuu. Kpome »3TOro, ux oObeAUHSET
JIOTUYECKass  COCTABJISIONIAs, TPAAUIMOHHO  TIPUCYyIIas MaTeMaTUKe U
MPOHU3BIBAIONIAS BCE MATEMaTHYECKHE KYypPChl M COJI€p)KATeNbHbIC JIMHUM.
ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «yMEHHUE OMNEPUPOBATH
NOHATUSIMU: OIpEACIICHHE, aKCMOMa, TeOpema, CIEJICTBHE, CBOMCTBO, MPU3HAK,
JTIOKa3aTelIbCTBO, PAaBHOCWIbHBIE (QOPMYIHPOBKH, YMEHHE (POPMYIHPOBATH
oOpaTHO€ ¥ TMPOTHUBOIOJOKHOE YTBEPXKICHUE, TMPUBOJUTH TIPUMEPHI U
KOHTPIPUMEPHI HUCIOJIb30BaTh METOJ MaTEeMaTUYECKON WHIYKIIUU, MPOBOJIUTH
JTIOKa3aTelbHbIE PACCYXKJIEHUS TPH PEIICHUU 3a7a4, OIICHHBATh JIOTUYECKYIO
MPaBUIBHOCTh PACCYKICHHI» OTHOCHUTCS KO BCeM Yy4eOHBIM Kypcam, a
dbopMHpOBaHUE JIOTUUECKUX YMEHUM pacrpeessieTcsl 0 BCeM rojam oOy4deHUs
Ha YPOBHE CPEIHETO O0IIeTr0 00pa30BaHus.

B coorBerctBum ¢ ®I'OC COO wmarematuka sBIsieTCs 0Os3aTEIbHBIM
NpeIMETOM Ha JIaHHOM YpoBHE oOpa3oBaHud. Hacrosimieidl mnporpammoil mo
MaTeMaTuKe MpeaycMaTpuBaeTcs M3ydeHue ydyeOHoro npeamera «MaTtemaTuka»
B paMKax TpEX yueOHBbIX KypcoB: «Anredpa M Havajlla MaTEeMaTHYECKOTO
aHanuza», «l'eomerpus», «BeposSTHOCTP M CTaTUCTHKa». DopMuUpoBaHUE
JIOTUYECKUX YMEHUU OCYIIECTBIISIETCS HAa MPOTSHKEHUU BCEX JIET OOy4YeHHs Ha
YpOBHE cpeaHero obOmiero oOpa3oBaHMs, a DJIEMEHTHI JIOTUKM BKIIIOYAIOTCS B
CoJlep KaHNe BCEX Ha3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

PaGouass mporpamma ydeOHOorOo mpenmera «Martematukay (yriayOJIeHHBIHA
YPOBEHb) CpeaHero ooOmero o0pa3oBaHUS COCTaBJI€HA B COOTBETCTBUU C
HOPMATUBHBIMU JIOKYMEHTAMHU:



— denepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEILHBIM CTAaHAAPTOM CPEIHETO
oO1mrero oopazoanus (yTB. mpukazoM MHUHHCTEpCTBA 0Opa30BaHUs U HAYKH
P® ot 17.05.2012r. Ne 413 (B nelicTByroNIed peaaKiinu. )

— OOII COO u y4eOHOTrO IIaHa MIKOJIHI.

— «llonoxxeHuem o pabouux nporpaMmax y4eOHBIX MPEAMETOB, FIEKTUBHBIX
KypcoB, KypcoB BHeypouHoil fearensHocTi» [ BOY COLI Ne 3 r.Crizpanu.

N Ha OCHOBC.

— @enepanpHOil paboueld mporpamMmbl CpeAHEro oO0HIero o0pa3oBaHMS
«Marematuka (yriyOsneHHBIH  ypoBeHb)» s 10-11  kmaccos
oOpa3oBarenbHbIX  opranuzanuil.(MHCTUTYT  cTpaTerus  pa3BUTHUA
oOpazoBanus. Mocksa. 2023r.)

Jannas pabouast mporpamma peanuzyetcs ¢ 2023-2024 y4. roga U COAEPXKUT TPU
y4eOHBbIX Kypca: «Ainrebpa u Havana maremarudeckoro aHammza 10-11 kmacey,
«I"'eometpus 10-11 kiace» u «Bepogaraocts u ctatuctuka 10-11 xmacey.

VYyebOnslii penmer «MaTemaTKa» Ha YpOBHE CpeaHEro oOuero oopa3oBaHMs
uszydaetcs B TeueHue AByx jeT (10-11 xmaccsr). OOmiee uncio yueOHbIX 4acoB 3a
JBa roja oOydeHus: cocTaBisgeT 544 y4ueOHBIX "aca: 1mo 272 Jaca 3a KaKJIbIi TOJl
oOyJeHus.

B 10-11 xmacce -

«Anre0dpa ¥ Hauajga MaTEMaTUYECKOTO aHaiau3a» - no 136 u/rox (4 u/uen), 272
Jaca 3a JIBa Tofia;

«I"'eometpus» - mo 102 u/rox (3 u/Hen), 204 yaca 3a nBa roja;

«BeposTHOCTD U cTatucTUKay - 110 34 u/rox (1 4/Hem), 68 yacoB 3a ABa roja.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA MPOI'PAMMBLI 110
MATEMATHUKE YIJIYBJIEHHOI'O YPOBHA CPEIHEI'O OBIIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpakaaHCKOTO BOCIHMTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMU OOYYaromerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHIICKOro  OO0IIecTBa,  MPEJICTaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3NIUYHBIX CTPYKTYp, SBICHUM,
MporeaAyp TpakJAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHl W JPYyroe), ymMeHue
B3aMMOJICCTBOBATh C COIMAIBLHBIMH HMHCTUTYTAMH B COOTBETCTBUH C UX
GYHKIHUSIMHY ¥ HA3HAYCHUEM;



2) TaTPUOTHUYECKOTO BOCIIUTAHHUS:

c(hOPMHPOBAHHOCTh POCCHUICKON TPaXIAHCKOW WICHTHYHOCTH, YBAXKCHUSA K
MPOIIIOMY U HACTOSIIEMY POCCHUMCKONM MAaTE€MAaTHUKH, IECHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MaTeMaTMKOB M POCCUHCKOM MaTeMaTHu4ecKou
IIKOJIbI, HMCIOJIb30BaHUE JTUX JOCTWKEHUW B JPYruX HayKaX, TEXHOJOTHUSX,
cdepax SKOHOMUKH,

3) AyXOBHO-HPABCTBCHHOT'O BOCITHTAHUS:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoaa, CPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOIO MOBEJICHUS, CBI3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTMIXKEHUNW HAyKu U JIESITEIbHOCThIO Y4YEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) ACTETHYECKOTO BOCITHTAHUS:

ACTETUYECKOE OTHOIEHWE K MHUPY, BKJIOYas JCTETHUKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHM, pacCyKI€HH, BOCTIPUUMYUBOCTh
K MaTeMaTHYCCKUM acTIeKTaM Pa3IUnYHBIX BUOB HCKYCCTBA;

5) ¢u3HUecKOro BOCIUTAHU:

c(hOpMHPOBAHHOCTh YMEHHUS NMPUMEHATh MaTEMaTHYCCKHE 3HAHHUS B MHTEpPECax
3I0pOBOTO U Oe30macHOro odpasa *KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3JI0POBBIO (3710pPOBOE NMUTAHHUE, COAUTAHCUPOBAHHBIN PEXXUM 3aHATHN W OTABIXA,
peryisipHasi (u3udeckas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBaHUE IMPU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN ACATEILHOCTHIO;

6) TpyIOBOrO BOCITUTAHHUS:

TOTOBHOCTh K TPY/Zly, OCO3HAHHE IIEHHOCTH TPYIOJIOOMS, HHTEPEC K Pa3IMuHbIM
chepam TMPOPECCHOHATILHON NIeATETbHOCTH, CBA3aHHBIM C MAaTeMaTUKOU H e€
MPUJIOKEHUSIMUA, YMEHUE COBEPIIaTh OCO3HAHHBIN BBIOOP Oyayiieit nmpodeccuu u
peaau30BbIBaTh COOCTBEHHBIC YKM3HEHHBIC TJIaHbI, TOTOBHOCTb M CITIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpPa30BAaHUIO HA MPOTSHKCHUHM BCEH
KU3HH, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEIICHWU MPAKTHUYECKUX 3aaad
MaTeMaTU4YECKOW HAMpaBICHHOCTH;

7) PKOJIOTMYECKOT0 BOCIIMUTAHU:

c(OPMHPOBAHHOCTh  JKOJIOTHMYECKOW  KYJbTYpHl, IOHUMAHUC  BIIMSHUS
COI[MAJIbHOPKOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHONU U COIMATBHOMN
Cpelbl, OCO3HAaHHWE TJ00aTBLHOTO XapaKTepa OSKOJOTUYECKHX  MpoOJeMm,
OpHEHTAIlMs Ha MPUMEHECHUE MATEMaTHYCCKUX 3HAHWHA JUIS pEIIeHUs 3aaad B
0o0JaCTH OKpYyXaroled cpeabl, IUIAaHUPOBAHUE TMIOCTYNKOB U OIEHKU HX
BO3MO>KHBIX ITOCJIEACTBAN I OKPYKAIOIIEW CPEJIbI;

8) meHHOCTH HAyYHOTO MTO3HAHUS:

c(OPMHPOBAHHOCTh  MHPOBO33PECHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAayKd U  OOIIECTBEHHOW MpPaKTUKH, [OHUMaHUE



MaTEeMaTHYeCKONM HayKd Kak c(epbl YeTOBEUYECKOW MeATEIbHOCTH, ITANOB €€
pa3BUTHA W 3HAYMMOCTH JUIA DPa3BUTHSA LMBWIN3ALUH, OBJIAJICHUE SA3BIKOM
MAaTeMaTUKU W MAaTE€MATHUYECKOM KYyJIbTYpOM KaK CpPEICTBOM IIO3HAHUA MHPA,
TOTOBHOCTb OCYILECTBIIATh IIPOCKTHYIO U MCCIIEIOBATEIBbCKYIO JCSITEIBHOCTD
VHIUBUYAJIEHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDHI

B pesynbrarte u3yueHus MaTEMAaTHUKU Ha YPOBHE CpeHEro o01Iero oopa3oBaHus
y oOywatomierocs OyayT chOpMHpPOBaHbI TO3HABATENIbHBIE YHUBEpCAIbHbBIC
y4yeOHbIe JeHCTBUS, KOMMYHUKATHBHBIC YHHBEpCaJIbHbIE ydeOHBIC IEHCTBUA,
PEryJISTUBHBIE YHUBEPCAIIbHbBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

BBIBJISITh M XaPAaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKK MaTeMaTHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMU, (HOPMYIUPOBATH
OTpeIeTICHUS MOHSATUH, yCTaHaBJIUBATh CYILIECTBEHHBIN MIPU3HaK
Kiaccu(ukanyy, OCHOBaHHWS g OOOOIUIEHUS W CpaBHEHHUSA, KpUTEPUU
MPOBOANMOTO aHAJIN3a;

BOCIIPUHUMATD, dbopmyIupoBaTh u npeoOpa3oBbIBATH CYXKJICHUSL:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;
BBISIBJISITh MAaTEMATHUUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEYUS B
dakTax, DaHHBIX, HAOMIONEHUAX W YTBEPXKACHUSX, MpeayiaraTb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JeJaTh BBIBOJABI C MCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUN 10 aHaJIOTHUU; TMPOBOJIUTH
CaMOCTOSITETIHO JI0KA3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUN (TPSIMBbIE U OT
MPOTUBHOIO),  BBICTpaWBaTh  apryMEHTAIlMI0, T[PUBOJUTh TMPHUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMPATH CIIOCOO peleHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh HauOoJee TMOAXOMSAINIMH C Y4ETOM CaMOCTOSTEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBrIe ncciaeaoBarebCKHeE AeiicTBUA:

UCTOJIb30BAaTh BOMPOCHI KaK HMCCIENOBATEIbCKUM WHCTPYMEHT IIO3HAHUS,
dbopMynupoBaTh  BONPOCH],  (UKCUPYIOIUME  OPOTUBOpEUHe, Mpoliemy,
yCTaHaBIMBAaTh UCKOMOE M JaHHOE, (OpPMUPOBATH THUIOTE3Y, apTyMEHTHPOBAThH
CBOIO MO3HIINIO, MHEHUE;



MPOBOJAUTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, UCCIEAOBAHUE I10
YCTAHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOro OOBEKTa, SIBIICHMS, MpOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SBJICHUSIMHU, POLECCAMU;
CaMOCTOATENbHO (OPMYIUPOBATH OOOOIIEHHUS U BBIBOJBI IO pe3yjbTaTaM
MPOBENEHHOTO  HAOMIONIEHUS, HCCIEAOBaHUS, OIICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTUE IMpoliecca, a TakkKe BbIJBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISITH ACPUIUTH WHGOpPMALMK, TAaHHBIX, HEOOXOAMMBIX MJii OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh MHQOPMAIMIO U3 HCTOYHUKOB PA3JIMYHBIX TUIIOB, AHAJIU3UPOBATD,
CUCTEMATHU3UpPOBaTh M WHTEPIPETHUPOBATh HWH(OPMALMIO DPA3JIUYHBIX BUJOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYPUPOBAaTh HMH(POPMALIMIO, MPEACTABIATh €€ B Pa3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLIEHMBATh HAJE&KHOCTh MH(OPMALIUU 10 CaMOCTOSTENBHO CHOPMYITHMPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

BOCIPUHUMATh U (HOPMYJIUPOBATh CYKJIEHHUS B COOTBETCTBUU C YCIOBHUSMHU U
HeNsIMU  OOIEHUs, SICHO, TOYHO, 'PAaMOTHO BbIpaXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IIMCbMEHHBIX TEKCTax, [aBaTh IOSCHEHHUs I0 XOAy pELICHUs 3ahauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B Xo0Je OOCYXIEHMs 3aJaBaThb BOIPOCHI IO CYILECTBY OOCYXAAEMOW TEMBI,
npoOJyieMbl, peliaeMoil 3a/adyu, BBICKA3bIBaTh HJIEW, HAllEJICHHbIE Ha IOMCK
pelIeHnsl, COMOCTABIIATE CBOM CYXACHUS C CYXKICHUSAMU JIPYIMX YYaCTHUKOB
nuasnora, OOHapyKMBaTh Pa3iMuMe M CXOJICTBO MO3UIMH, B KOPPEKTHOM (popme
(opMyIMpPOBATH PA3HOIIIACHS, CBOM BO3PAKEHMS,;

MPEACTABIATh PE3YJIbTAThl PEUIEHUS 3aJayd, SKCIEPUMEHTA, WCCIEN0BaHUs,
IPOEKTa, CAMOCTOATEIBHO BbIOMpaTh (OpMaT BBICTYIUICHHMSI C YYETOM 3ajad
NpEe3eHTAlUU U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBUS

Camoopranusanus:

COCTABJISITh TUTAH, aJTOPUTM PEIICHHs 3aJad¥, BRIOUPATh CIOCOO PEIICHHS C
YYETOM MMEIOLIUXCSA pecypcoB u COOCTBEHHBIX BO3MOXHOCTEM,



apryMEHTUPOBAaTh M KOPPEKTUPOBATh BAapHAHTHI PEIICHUH C YYETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIA/I€Th HAaBbIKAMHU II03HABATEJIbHON pe(eKCuu KaK OCO3HAHUSl COBEpLIAEMBIX
JNEUCTBUIA M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIBTATOB, BIAAETh CIOCOOAMU
CaMOITPOBEPKH,  CAMOKOHTpPOJS  IIpollecca W pe3yibTaTa  PEIIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IPEABUACTh TPYIHOCTH, KOTOpPBIE MOIYT BO3HHMKHYTh IIpH DPEIICHUH 3a/JauH,
BHOCHUTb KOPPEKTHUBBI B I€ITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATA LIETU U YCIOBHSAM, OOBSICHATH IMPUYHUHBI
JOCTUKEHUS WM HEIOCTHKEHUS PE3YJIbTaTOB ACSITEIbHOCTH, HAXOJUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMUMAaTh W WCIOJIb30BaTh NPEHMYIECTBA KOMAaHIHOW W WHIWUBUIYAJTbHOMN
paboThl TpM pelieHWHu YYeOHBIX 3a7a4, MPUHUMATH II€JIb COBMECTHOMU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIBI PabOT, JOTrOoBapuBaThCs, OOCYXKIaTh MPOIECC W pe3yiabTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (oOcCykaeHus, OoOMEH MHEHHUI,
«MO3TOBbIE TITYPMBD» W HWHBIE), BBINOJHATH CBOIO YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JEUCTBHUS C JAPYTMMH YJICHAMH KOMAaHbI, OIICHUBATH
KaueCTBO CBOETO BKJajJa B OOUIUH MPOAYKT MO KPUTEPHUSAM, CHOPMYITHPOBAHHBIM
YY9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

IIpeameTHble pe3yibTaThl OCBOCHUS (enepanbHOM padodeil MpOrpaMMbl IO
MaTeMaTUKe MPEACTaBIEHBI M0 TojJaM oOy4YeHHUs B paMKax OTACJIbHBIX YYEOHBIX
KYPCOB B COOTBETCTBYIOIIUX pa3eiaax HACTOSIIEH TPOrPaAMMBI.



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A.
YIJIYBJIEHHBIA YPOBEHb»
B 10-11 KJIACCAX.
IMNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3zoBaHMs,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYCHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JOTMYEeCcKoe U abCTPAaKTHOE MBIIIICHHE 00yJaroluXcsi Ha ypOBHE, HEOOX0IMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyiupyeT cBOU
JOCTHKEHHSI B MATEeMaTH4IeCcKoi (hopme.

Y4eOHplii Kypc anreOpsl M Hayal MaTeMaTHYECKOTO aHajn3a 3aKJIaJIbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHON JKU3HU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHallu3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone u3yuenus yueGHOro kypca «Anredpa M Hayalla MaTeMaTH4YECKOTO
aHalM3a» 00ydYaroIIuecs TMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOT'O ITOCTPOCHUST MAaTEMAaTUYECKUX MOJEJIEH pPEeallbHbIX CUTYyalWi,
UHTEPIIPETallud  TOJYYCHHBIX  PEUICHWH, 3HAKOMSTCS C  MpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBbId MaTepuaj, CHOoCOOCTBYIOIINI
(GbOopMHUPOBAHMIO HAYYHOIO MHPOBO33PEHMsI, TaK U dYepe3 crneuuduky yqdeOHOit
NESTENIbHOCTH, TpeOYIOLelH MPOJOKUTENbHON  KOHIEHTPAllMd BHHMMAHUA,
CaMOCTOSITEIFHOCTH, ~aKKypaTHOCTHU M  OTBETCTBEHHOCTH 32 TIOJY4YE€HHBIN
pe3yJbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4eCKOTro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.



B ctpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BBIIEIEHBI CIEAYIOLIUE COAECPKATEIbHO-METOAUYECKUE TUHUM: «Yucna
Y BbIUKCIEHUD», « DyHKINU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauaa
MaTeMaTHUYECKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocHOBHbIE
COJEPKATENBHO-METOANYECKUE JIMHUM H3YYalOTCsl Ha NPOTSHKEHUM JBYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO IOTOJHSIS
JIpyr JApyra U MOCTENEHHO HAChIAsCh HOBBIMM T€MaMH W pasjenaMu. JlaHHBIHI
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHUSI, MaTEMaTHUYECKUM aHalIu3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo mMepe Toro kak oOydwaroumuecs OBIAJEBAalOT BCE Ooiiee
HIMPOKUM MATEMaTHYECKUM amnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJEIb peanbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YUYEHUU y4yeOHOro Kypca, JUis
pELIEHHs] CAMOCTOSITENBHO C(HOPMYIUPOBAHHOM MAaTeMaTUYECKON 3aauM, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHus 0co0O€ BHUMaHue  yAensiercss (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKIIOYAIOMIMX B C€Osl MCIOJIB30BAaHUE Pa3IHMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHbIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My clenu(pUYecKue 3aJaud M ONepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LIEJBbIX 4YHCEN, 0coOble CBOMCTBA
paIMoOHAaTBHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETHUISCKUE OTEepalIiy, a TaKkxkKe
U3BJICUEHUE KOPHS HATypallbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
brnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO KpPYyra HCIMOJIb3YEMBIX YHCENT U
3HaKOMCTBY C BO3MOYKHOCTSMH MX MPUMEHEHHS Ul PELICHUS Pa3iMyYHbIX 33134
dbopMupyeTcsi peACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIeNIEH peaJlbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHe U
KOHKPETHU3aLHsl.

Jluaust «YpaBHEHHUSI W HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOy4eHHs Ha YPOBHE CpPEIHEro OOIIero oO0pa3oBaHUsA, IMOCKOJBKY B KaKIOM
paznene IlporpaMMbl IpPEenyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesyibraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHbIMM METOAAMM  PEIICHMS



palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
colepxalux mapaMerpsl. llomydeHHblE yMEHUS IIMPOKO HCIONB3YIOTCS IpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH NPUKIAJHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.
Jannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKCHMM, a TAKKE BBIPAKCHUU,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anre0panyeckoro
Marepyaja IPOUCXONWUT  JAJBHEWIIEEe  pa3BUTUE  AJITOPUTMHUYECKOIO U
a0CTPAaKTHOrO MBIIUIEHUSI O0y4YaroIMXcsa, (OPMUPYIOTCS HABBIKUA JE€TyKTUBHBIX
paccyxJeHui, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuHUA «DyHKIMH U TpaQUKU» TECHO
neperseTaeTcs ¢ IPYyrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 33a€T MOCIIEI0BATEIBHOCTh U3YUEHUSI MaTepuana. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelieHus 3a1ad U3 APYruX y4yeOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oosblloe BHUMAaHHE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpakaTh (OpMyJaMH 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJISIIOIIMX BbIpAXKaThb 3aBUCHMOCTH MEXJIy BEIWYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUK, UCTIOJIb30BAHUIO aHAJIOTHUM.

ConepxarenbHasg nuHUs «Havama mMaTreMaTM4yeckoro aHajau3a» MO3BOJSET
CYILECTBEHHO PaCIIMPHUTh KPYyT KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CHOXHBIX (YHKLUMMA, OMpEeAeNsiTh MX HauOONbIINE W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMAAM (GUIYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU H
YCKOpeHHsl TmpoueccoB. JlaHHasg coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUSI MAaTeMaTHYECKUX MOJEJEH peanbHbIX CUTyaluH,
MO3BOJISIET HAXOJAWTh HAaWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMUYECKHX, 3aJadaxX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO



aHalln3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMaTbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBITIUICHHS, (POPMUPOBAHUIO YMEHUN pPACO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O
BBIJIAIONIUXCST pe3ysibTaTaX, IOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYeCKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpejsiaraloT Hau0oJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIMHAIONIMN BCE pa3Jiesibl
MaTeMaTUKH H €€ TMPWIOKEHUN, OHU CBSI3bIBAIOT pa3HbIe MaTEeMaTHYECKHE
JTUCIUTUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [lodTomy BaXHO 1aTh
BO3MOYKHOCTh OOyYarIIeMyCss IMOHUMAaTh TEOPETUKO-MHOXKXECTBEHHBINH S3BIK
COBPEMEHHOW MAaTEMaTHUKH U MCIIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIICH.
JpyruM BaXHbIM TPU3HAKOM MaTE€MaTUKH KaK HayKd CJIeAyeT IpU3HaTh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTHYeCKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4JaromIMXcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHaIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOpPHIE MPU3BAHBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyalluii, WCCIEAOBAHMS DJTUX MOJIENIeH C TOMOIIBIO afmapara airedpbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiioB MPOTPaMMBI, TTIOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelIeHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pPEAbHBIX  MPAKTUYECKUX  3a7ad  OoOydYaroniuecss  pa3BHBAIOT
HAOJIOATeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHWS TNPHKIAJHBIX 3a7ad
OpraHu3yeTcs B IpoIlecce U3y4eHHs BCceX TeM y4eOHOTo Kypca «Anredpa u Hadana
MaTEMaTUYECKOTO aHaTTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Aapodu. [lpumeHenue apoOedt U MPOLEHTOB JIs
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTENLHOTO YHUCIa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHMS, TIPABHUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUM, COIEPKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcHOBHBIE METOJIbI peLICHMS
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUilbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHI] U OTIPEIEITUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3agaHus (QyHknuu. B3anMHO o00patHble (QyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U1 MUHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypaldbHBIM U LENbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpeppiBHble (QYHKIMM W HMX CBOWCTBA. TOUKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpPUTOHOMETpUYecKas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs PElIeHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pa3IuYHbIX o0JacTeldl HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelleHUs] YpaBHEHHM W HepaBeHCTB. I 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OINPENENICHHMs CKOPOCTM W YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiiOuua.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YpaBHECHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YyUJaOIIEerocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COIMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/au, PEIICHUH, pacCyXIeHUM, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HAaHUE ILIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEeUeCKOW JesATEIbHOCTH, JTaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABJIUBATh CYIIECTBEHHBIN NMPU3HAK Kiaccu(UKaIuy,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

IPOBOANTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HaumOojee MOAXOMALUIMM ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMu, SIBJICHUSIMHU, TIPOIIECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IMpollecca, a TaKKe BbIIBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJTYYEHHBIN pE3yJIbTAT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiM4Me U CXOJCTBO MO3UILIMHA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUHN.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW WH(OPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pPelieHHUs
MaTeMaTUYECKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEHICHUHU 3a/1ayH,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBICHATH MPUYUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NPUHUMATh IIeJib COBMECTHOM
NEATEeITLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOrOBapUBaThCs, OOCYX)JaTh TMPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykIeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
IpPEeIMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaIU3a»:

Yucia ¥ BIYMCICHUSA:

cBOOOJHO OIEpPUPOBaTh MOHATHUSMU: PAIMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
PaLMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,



NPUMEHATH NPUOIMKEHHBIE BHIYUCICHUS, IPABUIIA OKPYTICHUS, TPUKHUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOJHO ONEPHUPOBATH TMOHATHEM: CTENEHb C LEJbIM I0Ka3aTeseM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETHUECKUN KOPEHb HATypaJbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO OIEpPUpPOBaTh MOHATHUAMU: JIOTApU(PM UHKCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTA;

OIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC W apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHblE METOJbl PEIIEHUs PALUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YpPAaBHEHWI, NPHUMEHATH METOJ HWHTEPBAJIOB I PELIEHUs
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEeMEHHOM,
MHOTOYJIEH ¢ MLedbMH Kod(h(uIUMEeHTaMH, KOPHM MHOTO4YIEHA, HPUMEHAThH
JIeJIEHNEe MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL peLIeHUs 3a/1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSIMHU: CHCTEMAa JIMHEHHBIX YypaBHEHHIA,
MaTpuLa, ONPEACINUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHU CMBICII,
UCITOJI30BAaTh CBOMCTBA ONpENEHUTENs 2 X 2 JuIsl BBIYMCIEHUS €ro 3HAYEHUs,
NPUMEHATh ONPENEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYAllMH C MOMOILBI) CUCTEMbI JJUHEHWHBIX YPABHEHUN,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOLIBI0O MATpHI] U OINpEeAeIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pPE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAXKEHUH, COJEPKAIIMX CTEIEHH C
paLMOHAIBHBIM [T0KA3aTENIEM;

UCITI0JIb30BaTh CBOMCTBa norapumMoB JUTSI npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHU;



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIbIO PABHOCHIIbHBIX
NEPEXO0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKHE (POPMYJIbI JUIsl TPe0Opa30BaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBaTh pEaJlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXEHUS, YpaBHEHUS, HEpPaBEHCTBA IO YCJIOBHMIO 3aJlayM, MCCIEIOBAThH
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa anreopsol.

DOyHkuuu ¥ rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUU, KOoMMO3UIMUs GYyHKUUNA, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUH;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OMNEpUPOBaTh MOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoanyeckre (QyHKIUHU, TPOMEXYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbI U
MUHUMYMBI (pyHKIIMM, HamOoJblllee M HAWMEHbIIEe 3HAaueHWEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
LENbIM [OKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMHM C HATypaJlbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTEeNeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HaTypaJbHBIM MOKa3aTeJeM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas W APOOHO-JTHHEWHHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTApPHOE MCCIIEA0BAaHUE U IOCTPOCHUE UX TPaPUKOB;

cBOOOJIHO OMNEpHUpPOBaTh MOHATHSMH: IOKa3aTelbHas M Jorapudmuueckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesieNieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUUMH JUIs  HCCIEAOBaHUS TPOLIECCOB U
3aBHCHMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHON
’KU3HU, BbIpaXkaTh (hOpMyJIaMU 3aBUCUMOCTH MEX/y BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

cBOOOJIHO ONEpUPOBATh MOHATHUAMHU: apuMmeThyeckas MU TeoMeTpUUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUecKasi MPorpeccus, TUHEHHBIN U



AKCIIOHEHITUATLHBIN POCT, (OpMyIa CIOKHBIX MPOIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

UCIIOJIB30BaTh MPOTPECCUU ISl PEUIEHUS pPeabHBIX 3a7ad MPHUKIATHOTO
XapakrTepa;

CBOOOJTHO OIEPUPOBATH MOHITHIMU: MOCIEI0BATEIBLHOCTbD, CIIOCOOBI 3a/IaHUS
MOCIICIOBATELHOCTEM, MOHOTOHHBIE W OTPAHUYEHHBIC ITOCIEIOBATEIBLHOCTH,
MOHMMATh OCHOBBI 3apOXKJCHUSI MaTeMaTHYECKOro aHajiu3a Kak aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOO/IHO OIEpUpPOBaTh MOHATHEM: (YHKIIMS, HENpEephiBHAS Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIYUCIISITh MPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIIO3UIIUU
IBYX (YHKIIMH, 3HATh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIB30BaTh T€OMETPUUECKUU U (U3UYECKUM CMBICT TPOU3BOIHON Jis
pelieHus 3aaad.

MHo:xecTBa M JIOTHUKA:

CBOOOJIHO  ONEpUPOBATH  MOHATUSIMU:  MHOXXECTBO, OIEpalud  Haj
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jyisi ONUCaHUs PeabHbIX
MPOIIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHYECKOI0 0O0BEKTA, I0KA3aTeIbCTBO, PABHOCUJILHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy obOywenus B 11 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEeMaTUYECKOr0 aHaIU3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIIO,
MHOKECTBA HATypaJbHBIX U LEJBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uenbix yucen, HOJl u HOK HaTypalibHBIX 4MCeNn JJIsl pelIeHHs 3a7a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJTHO OMEpPUPOBATH IMOHSATUEM OCTaTKa MO0 MOAYJIO, 3alKChIBATH
HaTypaJibHbIE YHUCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTABIATh KOMIUICKCHBIE YHCa B alreOpandeckod u



TPUTOHOMETPHUUECKON (hOpMe, BBIMIOJIHATH apu(METUUECKUE ONEpalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPaBeHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYIIECTBISATH OTOOp KOpHEH TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAaLlMOHAJIBHBIX, UPPALMOHAIbHBIX, [IOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palMOHAJIbHBIE, UppalMOHAJIbHEIE, ITOKa3aTEIIbHBIE,
gorapuMUYECKHe U  TPUTOHOMETPUYECKHE YpaBHEHUST U  HEPaBEHCTBA,
CoZleprKalllie MOIYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJICJIMPOBATh peajbHblE CUTyallMd Ha $3bIKE aureOpbl, COCTaBIATh
BBIDAXECHUs, YPAaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammaparta anreopsl,
UHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTar.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKU KOMMO3UIMK (PYHKIUHA C MOMOILIBIO 3JIEMEHTAPHOrO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMM W  HEPaBeHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaPUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS U HCCIENOBAaHUS pealbHbBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

MCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIE0BaHUs (DYHKIIMM HAa MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HanOoJbllIee U HAaMMEHbIIee 3HaAUCHUsI (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;



UCIIOJIb30BaTh MPOU3BOJHYIO Ui HAXOXKIEHUS HAWIydIlero peleHUs B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-’KOHOMHUYECKUX, 3aJayax, i
OTpE/IENICHUS] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOpMyJol WM
rpaduKom;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: IepBooOpa3Has, OmNpeAeIEHHbIHI
UHTETpall, HAXOJUTh MEePBOOOpa3HBIC AJIEMEHTAPHBIX (YHKIMA W BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIHPOBAHUU Ha TpHUMEpe
cocraBieHus U pepeHaIbHbIX YpaBHEHUH;

pemaTth MPUKIAJAHBIE 33a4d, B TOM YHCJE COLMUAIbHO-d)KOHOMUYECKOTO U
($u3MYECKOT0 XapaKTepa, CpeCTBAMU MAaTEMAaTHIECKOTO aHAJIN3a.
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3 Apudmerndeckuii KOpeHb N-0 CTENEHHU. 15 1 https://resh.edu.ru/
HppauroHnanbHble ypaBHEHHS
4 [TokazarenbHast pynkuus. [lokazarenpHbie 10 1 https://resh.edu.ru/
YpaBHEHUSA
5 Jlorapudmuueckast GyHKIIHS. 18 1 https://resh.edu.ru/
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuyecKre BhIpAKEHUS U 29 1 https://resh.edu.ru/
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUN 10 1 https://resh.edu.ru/
8 HenpepriBable pynkiuu. [IpousBonnas 20 1 https://resh.edu.ru/
9 [ToBTOpEeHme, 0600IIEHNE, CUCTEMATH3AIIH 5 ) https://resh.edu.ru/
3HAHWI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Konrpoabubie | IlpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 HccnenoBanue GyHKIMIA C TOMOIIBIO 29 1 https://resh.edu.ru/
IIPOU3BOJHOU
2 ITepBooOpasHast 1 HHTETpa 12 1 https://resh.edu.ru/
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIHI. 14 1 https://resh.edu.ru/
Tpuronomerprieckue HEPaBEHCTBA
4 WNppaunnoHanbHble, MOKa3aTeIbHBIE U 24 1 https://resh.edu.ru/
JorapupMHUECKiue HEPAaBEHCTBA
5 KommekcHbie uncna 10 1 https://resh.edu.ru/
6 Harypanbnbie u nenbie yncina 10 1 https://resh.edu.ru/
Cuctembl parmoHAIBHBIX, UPPAITMOHATBHBIX https://resh.edu.ru/
7 MOKa3aTeNbHbBIX U JIOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3ama4ym ¢ napaMeTpamu 16 1 https://resh.edu.ru/
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT 16 ) https://resh.edu.ru/
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPHS. YIJIYBJEHHBII YPOBEHb»
B 10-11 KJIACCAX.

INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUEHMSI AUCLUILIINH
€CTECTBEHHO-HAYYHOW HAIIPaBJICHHOCTH W IPEIMETOB TI'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE€  MbIIUIEHHE,  (opMUpyeMoe NpU  HU3YYEHUU
OOyYarOIIMMUCS TOHSATUIHHBIX OCHOB T€OMETPUH, NP JI0KA3ATEIBCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPKACHUI MPHU PEIICHUH T€OMETPUUYECKUX
3a/a4, YMEHHME BBIJIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPU PELICHUM 337]a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lenas ocBoeHUs1 mporpaMMbl y4eOHOro Kypca «l'eomeTpus» Ha yriayOoaéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
M3yYEeHHH T€OMETPHUH, KaK COCTABJISAIOIICH mpeamMeTHoN oOmactn «MaTtemaTuka u
nHpopMaTuka»  4yepe3  OOeCIeYeHHE  BO3MOXXHOCTH  IPHOOpPETCHHS U
UCIIOJIb30BaHUsl Oojee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenuUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIHOT0 NpoheCCUOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpPUHM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHne NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIMM MUPOM;

dbopMupOBaHUE TMPENCTaBICHUs O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MATEMATHYECKUX MOJAEINAX, MO3BOJISIIOIIMX ONMCHIBATH M HM3y4daThb
pa3Hble ABJICHUS OKPYKAIOLIEro MUpa, 3HAHUE MOHITUITHOTO amnmnapara 1no pasieiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMupoBaHHEe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn U yMeHHE MX MPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUTh
HECTaHJIapTHBIE CIIOCOOBI pElICHUs 3a/1a4;

(opMHUpOBaHNE YMEHUS PacllO3HABATh HA YEPTEXKAX, MOJAEIAX U B pEAlbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;



(dbopMupOBaHHE TMOHMMAHUS BO3MOXKHOCTH aKCHOMATHUECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCUOMATHUKHU TPHU
IIPOBEJCHUN PACCYXKIACHUM;

(opMUpOBaHME YMEHHs BIAJE€Thb METOJAMHU JI0KA3aTEIbCTB M aJITOPUTMOB
pelieHus, yMEHUsI HUX INPUMEHATH, NPOBOAMTH JOKA3aTEIbHBIE PACCYXKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00OCHOBaHMHU MaTEMATUYECKUX YTBEP>KJIECHUI U pPOJIM aKCHOMAaTUKHU B IPOBEJCHUU
JNENYKTUBHBIX PaCCyKICHUM;

pPa3BUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTyAIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00yUaroMIMXCs, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIIHLCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

¢opMupoBanre (yHKIUMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETPHUM:
YMEHMsI pacro3HaBaTh IPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYALMSIX W MPU U3YUEHUU JIPYTUX
y4eOHBIX MPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAIllMi, HCCIEAOBAHMS IOCTPOCHHBIX MOJENEH,
WHTEPHPETALNN [TOJTYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCsa: «[IpsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWMHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHME «yMETh OINEPUPOBATH
HNOHSTHUSMUY», PEIIEBAHTHBIMH T'€OMETPUM Ha YriayOJIEHHOM YpOBHE OOyueHUs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM yueOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  pacmpenensercs He TOJbKO 10
COJIep>KaTENIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEEC MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil padodyeit
POrpamMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM O00y4arOIIUeCs
oOpamiaJuch HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMH MOHATHSAMH U HABBIKAMU ITOCJIEI0OBATEIBHO U IMOCTYNATENbHO, C
cOOJII0ICHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCsl, PacIupss U YIIIyOuisist
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus ans  AuddepeHudanuu  o0ydeHus, IMOCTPOSHUS
UHAMBUAYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, O0OECTeYUTh YriyOn&HHOe
U3yYEHUE T€OMETPUHN KaK COCTaBIISIOIIEH yueOHOro npenMera «MareMaTukay;



MOJITOTOBUTH OOYYaIONIMXCS K MPOJOJDKCHHIO HM3ydeHUsS MaTeMaTHKH C
yaéToM BBIOOpa Oymymiedd mpodeccun, obOecmednBas MPEEMCTBEHHOCTh MEXKIY
o0uM 1 ipodecCHOHATBFHBIM 00Pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomerpus» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).

COJAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CcTepeoMeTpuu. Touka, ImpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 AaKCMOMATHYECKOM TMOCTPOECHUU CTEPEOMETPHUHM:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECS,
IapajulesIbHble M CKpeluBarolmyecss npsmbie. [Ipu3Haku CKpelMBarOIMUXCA
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B MIPOCTPAHCTBE: NapajlIeiIbHbIC
IPSIMBIE B POCTPAHCTBE, NaPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IPAMON
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OcCHOBHbIE CBONCTBa MapajyIeJbHOIO MNPOEKTUpoBaHus. IM3o00pakeHue
buryp B nmapajuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapauienbHOCTh IJIIOCKOCTEN: NapasuleiIbHbIe
IIJIOCKOCTH, CBONCTBA apajuleIbHbIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUTYpbl HA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOEHUE CCUCHUM.

[leprieHIUKYIJISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAMKYJIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIICIBHBIE W MEPIECHAUKYISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IPOEKTUPOBAHHUE.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW: MPU3HAK  NEPHNEHIUKYJISIPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX MEPIEHIUKYIAPaXx.

Yriael B OPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, BYI'PaHHBIN
yTOJI, JUHEWHBIA YrOJI ABYTPAHHOIO yria. TpEXTpaHHBIA U MHOIOTPAHHBIE YIJIBL.
CpoiicTBa IUJIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB W CUHYCOB IS
TPEXTPAHHOTO YIJIA.



MHororpaHHuKHu

Buasl MHOrorpaHHukoOB, pa3BépTKa MHOrorpaHHuka. [Ipmsma: Nn-yrompHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpSAMOYTOJIbHBIA  MApAJUICIENUIIE] U  €r0  CBOMCTBA.
Kparuaiimmme mnyTd Ha TIOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamuma: nN-yronbHas mnHupamuia,
npaBuwibHas W yceu€HHass nupamuabl. CBolicTBa pé€OGep M OOKOBBIX TI'paHEl
MpaBWIbHOW mnupamuibl. lIpaBuiibHbIE MHOTOIpAHHUKH: IMpaBUJIbHAS IpU3Ma U
MpaBWIbHAs MHUPAaMHIA, TMPABUIbHAA TPEYroJibHas MNHpPaMHUAA W TPaBUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
JOAECKASIP U UKOCADIP.

BrluncneHre 9SJIE€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHaiu, YrJbl.
[Tnomanp OOKOBOM MOBEPXHOCTHM U TMOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MpPSIMOW IPU3MBL
[Inomans OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTH NPABWIBHOM NUpPaMUIbI,
T€opeMa O IUIOMIAJAN YCEUEHHOW MUPaMU/IBI.

CumMeTpuss B NOPOCTPAHCTBE. JIEMEHTHI CHMMETPUM  INPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B IPAaBUJIBHOM MHOTOIPDaHHHMKE: CHUMMETpUS
napajuleJienunesia, CUMMETPUS IPAaBWIBHBIX NPU3M, CUMMETpHUsS IIPaBUIBHOU
MAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIE, COHANPABJICHHBIE W  IIPOTHUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUSI ¢ BEKTOPAMU: CI0KEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O pasioKEHUM BEKTOpAa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. KoopaumHatel BekTopa. CBs3b MEXIAy KOOpAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MeEXIy BekTopamu. CKalIpHOE MPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[loHATHs: UUIMHAPUYECKAs ITOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTB,
cepuueckas IOBEPXHOCTb, OOpa3yromue noBepxHocTedl. Tema BpaleHus:
LWIMHApP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacnosoxxeHue
chepbl M IUIOCKOCTH, KacaTelpHasi IUIOCKOCTh K cgepe. M3o0paxeHue ten



BpamieHus: Ha TiockocTh. Pa3Béprka mumuHApa U koHyca. CuMmerpus chepbl U
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
NPsIMOYTOJILHOTO Tapajuienenurnena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW MPU3MBI, HWIKHIpA, TUpaMHUibl U KoHyca. O0BbEM 11apa U 1M1apoBOTro
CErMeHTa.

KoMmOunanuu Ten BpalieHuss WU MHOTOTpaHHHUKOB. [lpu3ma, BhucaHHas B
UWIMHAP, ONHCAaHHAas OKojo muiauHapa. Ilepecedenne cdepsl U 1mapa c
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHHKA,
OIMKMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHHK WM TEJO
BpallCHUS.

[Inomaas MOBEPXHOCTH LUJIMHIpA, KOHYyca, Iiomanas chepbl U e€ dacteil.
[Togobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAZECH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogobusi, romoTeTusi. PeieHue 3amauy Ha
MJIOCKOCTH € UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIlCHUSI: CEUEHUSI ITUITUHIpa
(mapayuienbHO M TMEPIEHAUKYISIPHO OCH), CEUYECHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MPOXOSIIME YEPE3 BEPIIHUHY), CEUCHUS 11apa, METOAbI TOCTPOCHHUS
CEUYEHUI: METOJ CIE0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METO NIEpEeHOCca
CEKYIIIEH TITOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mOpoctpanctBe. Omnepauuu HaJa BeKTopamMu. BekTopHoe
YMHOXEHHUE BEKTOpoB. CBOICTBa BEKTOPHOIO YyMHOXeHUs. IIpsimoyronbHas
cucTteMa KoopauHaT B mpoctpancTBe. Koopaunatel Bektopa. Pa3noxxkeHnue Bekropa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJA MNpPU PEHIEHUH TEOMETPUYECKUX
3azay.

JIBUKeHHsI B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OTtoOpakenus. [[BWKeHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMWXEHUN: TapauiebHBIA TEepPEeHoC,
IEHTpaJbHAsl CUMMETpPHS, 3€pKajbHas CHUMMETpPHs, MOBOPOT BOKPYT MPSMOI.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKOMN MO3UIIMHA 00YUYaIOIIET0oCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUH C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHIMCKOM MaTeMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7au, PEHICHHUM, pacCyXIeHHUIM, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

FOTOBHOCTb K Tpydy, OCO3HAaHHWE LIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTréMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATILHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MAaTEMaTHYCCKUX
OOBEKTOB, TIOHSATHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICJICHHS] TIOHATUN, YCTaHABJIUBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(ukaiumu,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEIBLHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC

BBISIBIIATH MaTEMaTHYSCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M ITPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajgadu  (CpaBHHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMu, SIBJICHUSIMU, TIPOILIECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IMpollecca, a TaKKe BbIIBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJTYYEHHBIN pE3yJIbTAT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiM4Me U CXOJCTBO MO3UILIMHA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUHN.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW WH(OPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pPelieHHUs
MaTeMaTUYECKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEHICHUHU 3a/1ayH,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBICHATH MPUYUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NPUHUMATh IIeJib COBMECTHOM
NEATEeITLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOrOBapUBaThCs, OOCYX)JaTh TMPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykIeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K kony 10 kinacca o0yyaronuiicss HayquTCs:

e CBOOOZHO ONEpUPOBaTH OCHOBHBIMU TMOHSTHSIMU CTEPEOMETPUM TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHSTh AKCUOMBI CTEPEOMETPUM W CJIEACTBUS W3 HUX NPH PELICHUU
TFE€OMETPUUYECKUX 3a/1a4;

e KJIacCU(ULIMPOBATh B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

¢ CBOOOJHO  ONEpUpOBaTh NOHATHUAMH, CBS3aHHBIMU C yIrjaMud B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOU H
IUIOCKOCTBIO;



e CBOOOTHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

¢ CBOOOJTHO pacrmo3HaBaTh OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TIpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaCCU(ULUPOBATh ~ MHOTOTPAHHHUKH,  BbIOMpass ~ OCHOBaHMS  JUIA
KJIaCCU(pUKaALUY;

¢ CBOOOJTHO  OMEPUPOBATH  TOHSATUSIMHU, CBSI3aHHBIMH C  CEYCHHEM
MHOTOIPAaHHHUKOB TUIOCKOCTBIO;

* BBIIIOJIHATH NAPAJUIETIBbHOE, IEHTPAIbHOE U OPTOrOHAIBHOE IPOEKTUPOBAHHE
(Guryp Ha II0CKOCTb, BBIIIOJHATE N300pakeHUs (PUryp Ha MIIOCKOCTH;

e CTPOMTh CEYEHHsI MHOTOTPAaHHUKOB DPa3jIM4YHBIMA METOAAMH, BBIIIOIHATH
(BBIHOCHBIE) IIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOLIAAN MIOBEPXHOCTEW MHOTOIPaHHUKOB (IIpU3Ma, MHUpaMua),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOZHO OINEpUPOBAaTh MOHATHUAMH: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CUMMETPUU
durypsr;

¢ CBOOOJTHO OMNEpPUPOBATH MOHITUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITOJIHSATH ACHCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JO0KAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T€OMETPUUYECKHUX BEJIWYMH, MPHUMEHSS W3BECTHBIE METOJbI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHSTH MPOCTEUINE MPOrpPaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJICKaTh, MpPEOOPa3OBbIBATh M MHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IPUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKe: CpaBHUBATh U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTyallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
HNOHATUH M TEOpeM, amnmapara aiareOpbl, pelaTh MPaKTUYECKHE 3aJauH,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



¢ CBOOOHO OIEpUPOBATh TOHATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e ONIEPUPOBATH MOHATUSIMH, CBS3AaHHBIMU C TEJAMHU BpaALICHUS: HUIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJia BpalleHus (IWIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

 BBIYUCIISITh BEJIMYMHBI 3JEMEHTOB MHOTOTPAaHHUKOB M T BpalleHus,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

e CBOOOZHO OINEpPUPOBATH MOHATUSMH, CBSA3AaHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e M300paxkaTh UW3y4daeMble (UTYPHI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUII CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTRBE;

e BBITIOJIHSITh OTIEpAIIUU HAJl BEKTOPAMU;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUYECKHE 3a7a4l HA BHIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPANMHATHOIO METOA MPU PEIICHHH;

¢ CBOOOJIHO OIEPUPOBATh TMOHSITUSMH, CBS3aHHBIMU C JBIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJl BpalllCHHs MpU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEYEHUs IMJIUHJIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;

* HCNIOJB30BATh METOABl IIOCTPOCHHUS CEYEHUH: METOJA CIEAOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS;

o IPUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a/1a4y, MPEANOJararoliuX HECKOJIbKO IIAroB PEIICHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

epellIaTh 3aJayd HA JIOKA3aTEeJIIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

e IPUMEHATH MPOTPAMMHBIE CPEJACTBA U 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHAJTU3UPOBATH
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyUYCHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPHUH, UCCIEN0BATh OCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'E€OMETPUUYECKUX
BEJIUYUH,;

e UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0B U TeM (pposrIc)
H/H p Beero KOHTpOJ’lB]—[])Ie HpaKTn'{ecxne 06pa30BaTeﬂbele
NporpamMmabl padoThI paboThI
pecypcsbl
BBenenue B https://resh.edu.ru/
1 ! 23 1 P
CTEPEOMETPHIO
Bsaumnoe https://resh.edu.ru/
aCIOJIOKEHHUE
2 P 6 1
MPSIMBIX B
MIPOCTPAHCTBE
[TapannensHOCTH https://resh.edu.ru/
3 MPSIMBIX U TJIOCKOCTEH 8
B [IPOCTPAHCTBE
[lepneHqUKyYISIPHOCTD https://resh.edu.ru/
4 MPSIMBIX U TJIOCKOCTEH 25
B [IPOCTPAHCTBE




5 Vbl B PACCTOSHUS 16 1 https://resh.edu.ru/
6 MHOrOrpaHHUKH 7 1 https://resh.edu.ru/
5 Bexkrtops! B 12 https://resh.edu.ru/
MPOCTPAHCTBE
IToBTOpEHME, https://resh.edu.ru/
000
8 00001IeHNE U 5 5
CHCTEeMaTH3alIHs
3HaHUHI
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME
11 KJIACC
H KosnuyecTBO YacoB JJ1eKTPOHHbIE
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Ne (uudposbie)
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pecypcbl
1 AHamuTHueckas 15 1 https://resh.edu.ru/
reOMEeTpUs
IToBTOpEHME, https://resh.edu.ru/
9 0000mIcHNE 1 15 1
CHCTEMaTH3alus
3HAHUHU
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4 Tena Bpammenus 24 1 https://resh.edu.ru/
IImomann https://resh.edu.ru/
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00BEMBI KPYTIIBIX
Tea
6 TIBHOKEHHST 5 1 https://resh.edu.ru/
IToBTOpEHUE, https://resh.edu.ru/
7 00001IcHNE 1 17 )
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDb M CTATUCTHKA. YIJIYBJEHHBIN YPOBEHb»
B 10-11 KIIACCAX.

INOACHUTEJIBHASA 3AIINCKA

YueOuplii Kypc «BeposSTHOCTP W CTaTUCTHKa» YIIyOJIEHHOTO YpPOBHS
SBJIICTCS MPOJOJDKEHHMEM M PAa3BUTHEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIiIyOIEHHOTO YPOBHS Ha YPOBHE CpeIHEro o01ero oopazoBaHus. Y4eOHBbIM Kypc
npeaHa3HayeH it (GOpMUPOBaHUS y 00OYYAIOIIKUXCS CTATUCTUUECKON KYJIbTYphl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
W3YUYEHHUs CIy4alHBIX COOBITUM, BEIWYMH U TporieccoB. [lpum u3ydyeHuu Kypca
oOoramaroTcsi MPEACTaBIECHUS OOydyaroluXxcs O METOoAax HCCIeIOBaHUs
U3MEHYMBOTO MHpPA, pa3BUBACTCSl IOHMMAaHUE 3HAUYUMOCTH U  OOLIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4yeOHOro Kypca HalpaBiI€HO Ha 3aKperyieHue 3HaHWi,
MOJyYEHHBIX MPU U3YYEHHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMsl, U
Ha Pa3BUTHE NPEACTABICHUNA O CIIy4alHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HUMH Ha B@XXHBIX MPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYThI U3 OKPYKAOLIETO
mupa. B pesynbrare y o0ydaromuxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIL  ONHUCAHUS  aHTPONOMETPUYECKUX M JIeMOTrpaduyecKMX  BEJIUYMH,
NOTPEIIHOCTE B pa3jIMyHble poJa H3MEpPEHUsX, IUTEIbHOCTH O€30TKa3HOU
paboOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U MIPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIsSeTcS 0a30i i1 OCBOEHHUS BEPOSATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHEIHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIELUAIBHOCTEW, HO TAaKXe COLMAJIbHBIX M IICUXOJOTHYECKUX, IOCKOJIbKY
COBpPEMEHHbIE OOIIECTBEHHbIC HAYKW B 3HAUYUTEIbHON MEpe HUCIOIb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. LleHTpalbHYI0 4YacTh Y4YeOHOro Kypca 3aHUMAaeT
0o0CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCesl — (YHIAMEHTAIBHOIO 3aKOHAa MPUPOJIBbI,
UMEIOIIET0 MaTEMaTHYECKYI0 (PopMaIn3aluIo.

B cooTBeTcTBHM C yKa3aHHBIMHU IIEJISIMH B CTPYKType yueOHOro Kypca
«BeposTHOCTE M CTaTUCTUKa» Ha YIrIyOJEHHOM YPOBHE BBIJIEIEHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «Ciy4aiiHble COOBITHS U BEPOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUU B y4eOHBIH KypC BKIIFOUEHBI 3JE€MEHTHI TEOPUU
rpagoB M TEOPUHM MHOXKECTB, HEOOXOAUMBIC MAJsi TMOJHOLEHHOTO OCBOCHUS



MaTepuaia JaHHOTO y4eOHOTO Kypca M CMEXHBIX MATEMaTHYECKUX YUEOHBIX
KYpCOB.

Conepxkanue nuHuUU «CrydailHble COOBITUSL W BEPOSITHOCTU»  CIYXKHUT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesICHUU BEpPOSITHOCTEH
MEK]ly 3HAUCHHUSIMHU CITyYallHbIX BEJIUYHMH. BakHYI0 4acTh B 3TOM COEpKATEIbHON
JVHUH 3aHUMAET N3YYeHHE T€OMETPHUECKOr0 U OMHOMHAIBHOTO paclpeneeHu U
3HAKOMCTBO C WX HEMPEPHIBHBIMH aHAJIOTaMU — MOKAa3aTEJIbHBIM MU HOPMaJbHBIM
pacrnpeneneHusIMU.

TeMbl, CBsI3aHHBIE C HENPEPBIBHBIMUA CIIyYalHbBIMH BEJIMYMHAMU H
pacnpeiefieHussMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolUXCS Ha OMHCAaHUU U
U3YYEHUU CIyYalHbIX SIBJIEHUN C MOMOILIBIO HENpEPbIBHBIX (DyHKIMM. OCHOBHOE
BHUMAaHHUE YAENSAETCA MOKA3aTENbHOMY U HOPMAJIBHOMY PaCIpPEACICHUSM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTEIbHOE HU3YyYEHUE CBSI3H
MEXKJy CIy4YalHbIMA BEJIMYMHAMU W ONUCAHHE HSTOW CBSI3M C MOMOIIBIO
Kod(phuLIeHTa KOPPEJSIIMM U €ro BBIOOPOYHOTO aHajiora. OJTU DJIEMEHTHI
COJIEpKaHMs Pa3BUBAIOT TeMY «JlrMarpaMmbl paccerBaHuUs», U3yYCHHYIO HA YPOBHE
OCHOBHOI0 001Iero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KyPCOB aJIreOpbl U T€OMETPHH.

Emé ommH  a2meMeHT  coaepKaHus, KOTOpPBIM — NIpEeiaraercs  Ha
O3HAKOMUTEJIBHOM YPOBHE — TIOCJIEAOBATENBHOCTh CIIYYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpeieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKMX COOBITUHA HOCUT Pa3BUBAIONIMI XapakTep U
SBJIIETCS] aKTYaJIbHBIM JUIsI OyIyImuX aOUTYpUEHTOB, MOCTYMAIOIIUX HA Y4eOHbBIC
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMH HAayKaMH, TICUXOJOTHEH U
YIPaBJICHUEM.

Ha wu3yduenue yueOHOro Kkypca «BeposiTHOCTh W CTaTHUCTHKAa» Ha
yrayOneHHOM ypoBHE oTBojauTcs 68 wacoB: B 10 kmacce — 34 uwaca (1 dac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Hezeno).

COAEPKAHUE OBYUEHUSA
10 KIIACC

['pad, cBsa3ublil Tpad, myTH B rpade: mukibl 1 1nend. CteneHsb (BaJICHTHOCTH)
BepmHbL ['padsr Ha TTOCcKOCTH. JlepeBbs.

CrnyyaliHble SKCTIEPUMEHTHI (OTIBITHI) M CIy4aiiHbIe COOBITHS. DJIEMEHTApHBIC
coObITHsl (MCXOMbI). BeposaTHOCTh ciydaifHOTO COOBITHS. biu30cTh 4acToOThl W
BepOsITHOCTH ~ coObITui.  Cily4ailHple  ONBITBI € PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.



Omneparuu HajJ COOBITHSMU: TepecedeHue, 00beTMHEHNE, TPOTUBOIIOIOKHBIC
coObITHs. J{narpammel Ditepa. Dopmyiia CI0KEHNUS BEPOSATHOCTEM.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
akcriepuMenTa. PopmMyiia noinHou BeposTHocTH. Dopmyna balieca. HesaBucrumele
COOBITHSI.

buHapHbIil ciydailHbIi ONBIT (MCHBITAHUE), yCIeX U Heyaada. HezaBucumeie
ucnbiTanus. CepHsi He3aBUCUMBIX HCIBITaHUI 110 mepBoro ycnexa. IlepecranoBku
u dakropuan. Yucno coueranuir. TpeyronpHuk [lackansa. dopmyna OuHOMA
Herorona.

Cepusi He3zaBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuvaitnags  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pacnpenenenus. Onepanuu HaJ CIydyallHbIMU BETMYMHAMU. buHapHas ciy4aliHas
BeqnunHa. IIpumepsl pacnpenesneHuii, B TOM 4YHMCIIE TE€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KJIACC

CoBMmecTHOE pachpenesieHHe JIBYX CiydalHbIX Beau4YuH. He3aBucumblie
CJIy4aliHbI€ BEJIMYHHBI.

MaremaTuyeckoe OXHUAaHUE CIy4yalHOW BEJIMYMHBI (paclpeesiCHHs ).
[Ipumepsl MpUMEHEHUsT MAaTEMaTUYECKOro OXXKHUAAHHs (CTpaxOBaHHE, JIOTEpEs).
Matematuyeckoe oxugaHue OWHAPHOW Cly4yalHOUM BelIWYuHBI. MaTemaTtnyeckoe
OKMJIAHUE CYMMBbI  CIIy4allHbIX  BEJIIMYMH. MaTeMaThuyeckoe O0XHUJaHue
Tr€OMETPUYECKOTO U OMHOMHUAJILHOTO pacipeieTICHU .

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIYYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHApHOM clydailHON BeMUMHBL. MaTeMaTrudeckoe
OKHMJIAHWE TPOU3BEACHUS M JHUCHEPCUST CYMMbI HE3aBUCHUMBIX CIy4YalHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusa. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOIrO
pacrpeeneHus.

HepaBenctBo YeoniméBa. Teopema UebniméBa. Teopema bepuymim. 3akoH
Oonpmmx  uyucen.  BpIOOpouHBI  MeTO[ — WccienoBaHW.  BriOopouHbIe
xapakTepucTUKU. OIICHUBAaHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
[TpoBepka npocTEeHIIMX TUIOTE3 C MOMOUIBIO U3YYEHHBIX pacipeieIeHuH.

HenpepbiBHbIE ciydaiiHble BelIWYUHbL. [Ipumeppl. PyHKIHUSA IUIOTHOCTH
BEpOSITHOCTH paclpeeseHns. PaBHOMEpHOE pacnpelereHue M €ro CBOMCTBA.
3ajauun, NIpUBOASIINE K MTOKA3aTEIbHOMY pACHpeaeIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIbBHOMY pacrpeeeHuIo. DyHKIHS MJIOTHOCTH BEPOSITHOCTHU



MOKa3aTeIbHOTO pacnpeeneHus, QyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenus. PyHKIUA JIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICICHUS.

ITocnenoBaTeIbHOCTh  OJMHOYHBIX  HE3aBHCHMBIX  COOBITHH.  3amauw,
MPUBOJSAIINE K pacnpenenennto [lyaccona.

KoBapuanusa nByx ciydailHeix BenuuuH. KoadduuueHt nuHenHOM
koppermsiuud.  CoBMECTHblE  HAOMIOACHWS  JBYX  BEIMYHMH. BBIOOpPOUYHBII
kodhumueHT xoppemsuu. Paznudre MexIy JUHEWHOW CBS3BI0 W MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOJI HAUMEHBIINX KBaJAPATOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTUKA» (YT JTYBJIEHHBIN
YPOBEHDB) HA YPOBHE CPETHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYaIOIIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOIlIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUH,
MpoLeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, OMNPOCHI U JIPYroe), yMEeHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHXKEHUM B APYrHX HayKax, TEXHOJIOTHsAX, cdepax
YKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHCHUEM JOCTW)KCHUWA HAyKH M JCSATEIbHOCTHIO YYE€HOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAsg O3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HUH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHMS:



cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTHUYECKWe 3HAHUS B
WHTEpecax 3I0pOBOTo M 0€30MacHOT0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE MHUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTJIIbIXa, peryispHas (u3nuecKkass akTUBHOCTbh), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOUS, HHTEpEC K
pasnmuyHbiM  cepaM  MPOPECCHOHANBHONW  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUueCcKOMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEM KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MTPAKTHUYECKUX 33/1a4 MaTEMaTUYECKOW HAPABICHHOCTH;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYypbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLMATbHOMN
Cpeibl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX MTPOoOIeM, OpUEHTAIIHS
HAa TPUMEHEHHE MATeMAaTHYECKHMX 3HAHWM JUIsl penieHus 3ajgady B 00JacTu
OKpY’)Karolel Cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOM  MPAKTUKH, [MOHWMaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUECKOW ESITeIbHOCTH, HTAaroB €€
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LUBUIM3ALMH, OBJAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYID M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3oBble JJornueckue aeicTBUA:

BBIBJIITD M XapAaKTEpPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATWUH, OTHOIIEHUH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHI, yCTaHABIUBATh CYIIECTBEHHbBIN NMPU3HAK KIAcCU(PUKALINH,
OCHOBaHUS /1J1s1 0000UIEHNS U CPaBHEHUSI, KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

BOCIPUHUMATh,  (OpPMYyJIUpPOBaTb U  MpeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;



BBISIBIIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPXKICHUSIX, MPEAaratb KPUTEPHH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUH;

JenaTh BBIBOABI C KCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPIKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIbI;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBarebckue AeilCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOIIUE  MPOTUBOpEUUE,  MpodIiieMy,
yCTaHABJIMBAaTh WCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO TTO3UIIAIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN IKCIICPUMEHT, UCCIICIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (HOPMYJIMPOBATh OOOOIIEHUS W BBIBOJABI MO PE3yjbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, HCCIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JAeUIINTHEI MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHEGOPMAIMIO Pa3IUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS;

CTPYKTYPHPOBaTh MH(POPMAILIUIO, TPEIACTABIATh €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSTEIIEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUA
Oo0menue:
BOCIIPUHUMAThL U POPMYJIMPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSIMHU H
HEeaIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOYKY 3PCHHUS B



YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMS 3aJadH,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B XOZ€ 00OCYXJI€HUS 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYKIa€MOUl TEMBI,
npoOJieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HALCJICHHbIE Ha IIOMCK
pelIeHus, COINOCTABIATh CBOM CYKICHUS C CYXKICHUAMM JPYIMX YYaCTHUKOB
nuanora, oOHapy>XUBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
(OopMyJIMPOBATH PA3HOIIACHS, CBOM BO3PAKCHMS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1ayy, SKCIIEPUMEHTa, UCCIIEN0BaHus,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHUS

Camoopranuzamnus:

COCTABJISITH IJIaH, AJITCOPUTM PEIICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAaIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HAaBBIKAMU  [IO3HABATENbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnoco0aMu CcaMONPOBEPKH, CAMOKOHTPOJISI MpoIlecca U Pe3ysibTara pPelIeHHs
MaTeMaTHUYEeCKOM 3aJ1auM;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEILIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBACHATH MPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB JESATEIIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaIbHOU
paboTbl NpU pEeHIeHHH Y4YeOHbIX 3a7ad, MNPUHUMATh 1elb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYXHaTh TMPOIECC W pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHNOBBIX (opMax palboThl (00CyXaeHHsl, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYpPMbD» M HWHBIE), BBIIOJHATH CBOK 4YacTb pabdOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.



INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyJaromuiics HayquTCs:

CBOOOJ/IHO OIEPUPOBAThH MOHATHAMHU: Tpad, MIOCKUM Tpad, CBA3HBIA Tpad,
nyTb B rpade, 1emnb, LUK, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4allHOTO
HKCIIEPUMEHTA;

CBOOOIHO OIEpUpOBaTh MOHATHSAMH: CIy4alHBIM SKCIEPUMEHT (OIIBIT),
cllydailHOE€ COOBITHE, DJIEMEHTAPHOE CIIydYallHOE COOBITUE (3JIEMEHTAPHBIA UCXO])
CIIy4yallHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUAMU;

HaxXOJUTh U (POPMYIUPOBATH COOBITHS: MMEPECEUCHHUE, OOBEIUHEHUE JaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JaHHOMY, HCIIOJIb30BATh JIUArpPaMMBI
Oinepa, KOOPJAMHATHYIO MPSAMYIO Ul PELIeHUs 3aj]ad, M0Jb30BaThes (HOopMysnoin
CIIOKEHUS BEPOSITHOCTEN JJIsl BEPOATHOCTEH JABYX U TPEX CIIy4YailHbIX COOBITHH;

ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTh,  YMHOXXECHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYYaHOIO HKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUHA C MOMOUIbIO IpaBWUia YMHOXEHHMs, JepeBa
CIIy4allHOTO OIIbITa, MCIOJIb30BaTh (POPMYNY TMOJHOW BEPOSITHOCTH, (OPMYIy
baifeca npu pelieHnn 3a1ad, ONpeaessiTh HE3aBUCUMOCTh COOBITUI MO opMyIie U
M0 OPTaHMU3alMHU CITYYalHOTO IKCIIEPUMEHTA;

OPUMEHATh W3yYeHHble KOMOWHATOpPHBIE (QOPMYJBl JJsl MEPEUUCIICHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTApHBIX COOBITUM CIy4yallHOTO OIbITa, PELIECHUS
3aJ1a4 M0 TEOPUH BEPOSTHOCTEM;

CBOOOJHO  ONEpUPOBATH MOHATHSMHU: OWHAPHBIM  CIOy4alHbBIA  ONBIT
(ucrblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCIBITAHMS, CEpUs HCIbITaHUM,
HaXOAUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUM 10 TEPBOro ycrexa, B
cepun UcnbTaHUM bepHymiu, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATH MOHATHUSAMU: ClIy4yalHas BEJIMYMHA, PACTPEICICHHE
BEpOSITHOCTEW, JAuarpaMMma pachpefesieHusi, OuHapHas cllydailHas BeJIMYHWHA,
reoMeTpuyecKoe, OMHOMHUAIBLHOE paclpeiesiCHUE.

K konmy 11 kinacca oGyyaronuiicss HayquTcs:

ONEepUpOBaTh MOHATUSMH: COBMECTHOE pAaCIpEACNICHUE ABYX CIy4alHbBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENCICHUS ABYX CIy4YailHBIX
BEJIMYUH [UJISl BBIAEICHUS PpACHpPEACNICHUs KaKJI0M BEJIWYUHBI, OMNPEIEICHUS
HE3aBUCUMOCTH CIIyYailHbIX BEJIMYNH;

CBOOOJTHO OMEPUPOBATH MOHSATHEM MATEMATHYECKOTO OXKHJIAHUS CITydailHOMN
BEJIMUMHBI (pacrnpeesieHus1), NIPUMEHSATh CBOWCTBA MAaTEMaTHYECKOIO 0XKHMIAHUS
IPU PELIEHUM 3a/lay, BBIYUCIATh MATEMAaTUYECKOE OKUIAHHE OMHOMHUAIBHOIO U
r€OMETPUYECKOT0 PACTIPEIEIICHNN;



cBOOOHO ONEPUPOBATh MOHATHUAMHU: TUCIEPCUS, CTAHAAPTHOE OTKIOHEHHUE
CIIy4YallHOW BEJIMYMHBI, IIPUMEHSATh CBOMCTBA IHUCIEPCUM CIIyYaWHOM BEJIMYMHBI
(pactipenenieHns) NMpU PELICHWU 3a/ad, BBIUKCIATH JUCHEPCHI0 U CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOI0 U ONHOMHUAIIBHOTO paclpeeIeHUIH;

BBIUUCIIATH BHIOOPOYHBIE XaPAKTEPUCTUKHU TI0 JAHHOM BBIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKUA TEHEPATIbHOM COBOKYHMHOCTH JAHHBIX [0 BBIOOPOYHBIM
xapaktepucTukaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3BI, MOJIB3YSACh H3YUYEHHBIMU PACIIPEACICHUSIMMU.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
(undposBbie)
o0pa3zoBaTe/ibHbI
e pecypchbl

Ne HaunmenoBanue

n/ pa3ieioB U TeM Bee Kontpoabnnie | TIlpakruueckue
ro
n NporpaMmmsl paboTnl padoTnl

DJIEMEHTHI TEOpUHU https://resh.edu.ru/
rpados

Crny4aifHbI€ ONBITHI, https://resh.edu.ru/
2 CITy4aiiHbIe COOBITUSI U 3
BEPOSITHOCTH COOBITUM

Onepanuu Haj https://resh.edu.ru/
MHO>XECTBaMH U
coOpITHaMH. CIIOKEHUE U
3 YMHOXEHHUE )
BEPOSATHOCTEH. Y CIIOBHAsA
BEPOSITHOCTb.
HeszaBucumeie coObITHS

DJIEMEHTEI https://resh.edu.ru/
KOMOMHATOPUKHU

Cepuu https://resh.edu.ru/
MMOCJICIOBATEILHBIX
UchbeITannii. McipITanns
bepnynnu. CiryyaliHblii
BBIOOP M3 KOHEUHOM
COBOKYITHOCTH

CiyyaliHble BEIMYUHBI U 14 1 https://resh.edu.ru/

pacripeesieHus

OBIIEE KOJIMYECTBO

YACOB I10 ITPOITPAMME 34 2 0




11 KITACC

Ne | HammenoBanme
n/ pa3iesioB U TeM
n NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4yeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHBI
e pecypchbl

3aKoH 0ONbINUX
qucen

https://resh.edu.ru/

OJIEMEHTEI
2 MaTEMaTHUYECKOH
CTATUCTUKU

https://resh.edu.ru/

HenpepriBabie
CIly4YaiiHble
BEJIMYUHBI

3 (pactipenencHus),
II0KA3aTEIBHOE U
HOPMAaJIbHOE
pacrnpeneneHus

https://resh.edu.ru/

Pacnipenenenue
Ilyaccona

https://resh.edu.ru/

CBs13b MEXIY
5 CIIy4aliHbIMU
BEINYNHAMHA

https://resh.edu.ru/

O06006111eHE U
6 CUCTEMATHU3ALUS
3HAHUH

11

https://resh.edu.ru/

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34
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