111. denepanbHas pabouyass TmporpaMma IO  y4eOHOMY  TIpPEaAMETY
«Marematukay (6a30BbIH YpPOBEHB).

111.1. ®enepanvHas pabouas mporpaMma MO Yy4eOHOMY MPEAMETY
«Marematuka» (0a30BbIi ypOBeHb) (mpeaMeTHass oOnacTe «MartemaTuka u
nHpopMaThKa») (majsee COOTBETCTBEHHO — TMporpaMMa II0 MaTeMaTHKe,
MaTeMaTHKa) BKIIOYAECT TOSICHUTEIBHYIO 3alHCKy, COJACpXKaHUE OOydYeHUs,
IJIaHUPYEMBbIE pe3yJIbTaThl OCBOEHUS ITPOTPaMMBbI 10 MaTEMATHUKE.

111.2. TlosicHuTENbHAS 3aNTUCKA OTPaKAeT OOIIME e U 3aJa4i U3YUCHUS
MaTEMaTHUKH, XapaKTEePUCTUKY TMCUXOJOTUYECKUX MPEINOCHIIOK K €€ N3YYCHHIO
00y4JaronMMHCs, MECTO B CTPYKTYpE yueOHOTO IJIaHa, a TAKXKE MOJIX0JIbI K 0TOOPY
COJIEp>KaHMs, K ONPEACIICHUIO INIAHUPYEMBIX PE3yJIbTaTOB.

111.3. Conepxanue o0OydeHHUS] PACKPBIBAET COJEp)KaTeIbHbIC JIMHUH,
KOTOpBIE MpeJjIaratoTcs JJsi 00s13aTeIbHOTO U3YYEHUs B KaXKI0M KJIacCe Ha YPOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

111.4. TInanupyemsbie pe3yJbTaThl OCBOCHUSI MPOrPaMMbl 10 MaTEMAaTHUKE
BKJTFOYAIOT JIMYHOCTHBIE, METAMPEIMETHBIC PE3YJIBTATHI 3a BECh MEPUOa 00yUICHUS
Ha YpPOBHE CpeAHEero o0Iero oOpa3oBaHMs, a TAKXKe MPEAMETHBIC IOCTHKEHUS
oOy4Jaronierocs 3a Kax/pli roj] 00y4eHus.

111.5. ITosicHuTenbHas 3anucKa.

111.5.1. IlporpaMma 1O MaTEeMaTHMKE Ha YpPOBHE CpeaHero oOIero
oOpazoBanus pazpaboraHa Ha ocHoBe DPI'OC COO c y4y€TtoM COBpPEMEHHBIX
MHUPOBBIX TpPEOOBaHUM, MPEABSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3OBaHHIO, U
TpaJMINN POCCUIICKOTO 00pa3oBaHus. Peanuzarusi mporpaMMbl 10 MaTeMaTHKE
oOecrieynBaeT OBJIAJICHNE KITFOYCBBIMU KOMITCTCHIIMSIMH, COCTABIISIONIUMUA OCHOBY
UL  caMOpa3BUTHS W HENpPEephIBHOTO  00pa3oBaHUs,  IEIOCTHOCTh
OOIIEKYyIbTYPHOTO, JIMYHOCTHOTO M TI03HABATCIIBHOTO Pa3BUTHS JIMYHOCTH
00y4Jarommxcs.

111.5.2. B mporpamme 10 MAaTeMaTHKE YYTCHBl HJIEU € TOJIOKCHUS
KOHIICTIIIMY Pa3BUTHUsI MaTeMaTudeckoro oopazoBanus B Poccuiickoii denepanuu.

B cooTBeTcTBMU C Ha3BaHHEM KOHICIIOMH, MATCMAaTHYCCKOC 06p330BaHI/Ie JOJDKHO,



B YACTHOCTHU, IPEIOCTABIAThH KaXAOMY 00y4aroIIeMyCsl BO3MOKHOCTb JIOCTUKEHUS
YPOBHSI MaT€MaTUYECKUX 3HAHUHN, HEOOXOAMMOTro Ji JalbHEWIIeH YCHEelrHOU
KHU3HU B oOImecTBe. IMEHHO Ha pelieHre 3TOM 3ajjaud HallelieHa mporpamma 1o
MaTeMaTrke 0a30BOT0 YpOBHSI.

111.5.3. Marematrka — OIOPHBIA TPEAMET IS M3YyYCHHUS CMEXKHBIX
JUCHUIUINH, YTO JieJIaeT 0a30BYI0 MAaTEMAaTHYECKYIO MOATOTOBKY HEOOXOIUMOM.

111.5.4. TTpakTrueckas IOJIE3HOCTb MaTeMaTHKU OOYCJIOBJIEHA HATMYUEM
MIPOCTPAHCTBEHHBIX  ()OPM, KOJIMYECTBCHHBIX OTHOIICHUN, HSKOHOMHUYECKHX
pacyeToB; HEOOXOAMMOCThIO MATEMATHUUYECKUX 3HAHWN B MOHUMAHWUU MPUHIIUIIOB
yCTpoiicTBa U HCIOJB30BAaHHUS COBPEMEHHON TEXHUKH, BOCHPHUATHS W
WHTEpIIpeTalusi Ppa3sHOOOpa3HOW COIUAIbLHOM, HSKOHOMHUYECKOW HWH(popMaluy;
MPAKTUYECKUX MPUEMOB T€OMETPUUECKUMX H3MEPEHUN M TOCTPOCHUM, YUTCHUS
uH(pOopMaIuu, NPeJCTAaBICHHON B BUAE TaOIUL, 1UarpamMmm U rpauKoB.

111.5.5. [IpumeHeHue MaTeMaTU4YECKOTO CTHIIS MBIIUICHUS,
MPOSIBJISIFONIETOCS B OMpPEACNIEHHBIX YMCTBEHHBIX HaBBIKaX, MPUEMAX U METOJIax
MBIIIUICHUSI 4YeJIOBEKa, IMpoIleccax OOOOIICHUS W KOHKPETU3Alluu, aHaliu3a u
CUHTE3a, KJacCU(PHUKAIMM W CUCTEMaTU3alllK, a0CTparupoBaHus U aHAJOTUN Kak
(bOopMHUPOBAHNUN AITOPUTMUYECKON KOMITOHEHTHI MBIIIIJICHUS U BOCTIUTAHUY YMCHHM
JEHCTBOBATh MO 3aJlaHHBIM QJITOPUTMaM, TIO3BOJISIONIEH COBEPIICHCTBOBATH
U3BECTHBIC M KOHCTPYHUPOBATh HOBbIE. OOBEKTHI MATEMATHYECKUX YMO3AKITIOUEHUH,
npaBuja UX KOHCTPYHPOBAHHUS PACKPBIBAIOT MEXAaHWU3M JIOTHYECKUX MTOCTPOCHUH,
CIIOCOOCTBYIOT BBIpAOOTKE YMEHMI (hOPMYITHPOBATH, 0OOCHOBBIBATH U JIOKA3bIBATH
CY’KJIEHUSI, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIIILICHHUE.

111.5.6. OGyueHnue MareMaTUKE KakK  BO3MOXXHOCTb  DPa3BUTUS ¥y
00y4Jaronuxcst TOYHOU, paIlMOHATLHON U MH(POPMATUBHON peur, YMEHHS OTOUPATH
Hanbosee MOAXOIAIINE SI3BIKOBBIC, CHMBOJUYECKHE, rpaduueckue cpeacTBa s
BBIPOKCHHSI CYXKICHUHN M HATJISAHOTO MX MPEICTABICHHMS.

111.5.7. OOmiee 3HAKOMCTBO C METOJAMHU MO3HAHUS JEHCTBUTEILHOCTH,
NPECTaBICHUE O TMPEAMETEe W METOJE MAaTeMaTHUKH, €r0 OTIMYUsS OT METOJIOB

CCTCCTBCHHbBIX U TYMAHHUTAPHBIX HAYK, 00 0COOECHHOCTSAX IMPUMCHCHHA MAaTCMATHKHU



JUTSL pEIICHMS] HAYYHbBIX U MPUKIIAJIHBIX 33]1a4 KaK HEOOXOAMMBIM KOMITIOHEHT 00111ei
KYJIbTYDBI.

111.5.8. N3yuenue maTeMaTHKH CITIOCOOCTBYET ICTETHUECKOMY BOCITUTAHUIO
YEJIOBEKA, MOHMMAHUIO KPACOThl M H3ALIECTBA MAaTEMAaTHYECKHUX PACCYXKICHUU,
BOCITPHUATHIO TEOMETPUIECKUX (OPM, YCBOCHHUIO U CUMMETPHH.

111.5.9. IlpuoputeTHpiMu HensaMu 00ydenust marematuke B 10—11 kimaccax
Ha 0a30BOM YPOBHE SIBJISIOTCSL:

dbopMHupoOBaHUE IEHTPATHHBIX MATEMATUYECKUX MTOHATUH (YHCITO, BETMYNHA,
reoMeTrpuyeckas Gurypa, nepeMeHHasi, BEpOsiTHOCTh, (DYHKIIHS ), 00€CIIeUNBAIOIINX
MPEEMCTBEHHOCTh U TEPCIEKTUBHOCTh  MaTeMaTHYECKOTO  0Opa3oBaHUs
oOyyJaromumxcs;

MOJIBEICHUE O0YYalolMXCsl Ha JIOCTYIHOM JUISi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTHKU U OKPY>KAIOIIEro MHpa, MOHUMAaHUE MATEMaTUKH Kak
4acTu 00IIeH KyIbTyphl YEJIOBEUECTRA;

Pa3BUTHE WHTEIIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00yYaromuxcs,
MO3HABATEJILHOW  aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTHU
MBIIUIEHUS, UHTEPECa K U3YUEHUIO MAaTEMATHKH;

dbopmupoBaHrue (PYHKIIMOHAIBHOW MAaTEMaTUYE€CKOW TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTe€MaTHYECKHUE ACTEKThl B PEAJIbHBIX JKMU3HEHHBIX CUTYyallUusX U
Py W3YYEHUU JPYTUX Yy4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (QopMynupoBaTh MX Ha S3bIKE MaTeMaTUKH U CO3/aBaTh
MaTeMaTUYECKHE MOJIENN, IPUMEHATh OCBOCHHBIM MaTEMaTUYECKUI anmnapar s
peuIeHns MNPaKTUKO-OPUEHTUPOBAHHBIX 3aJad, UHTEPHPETUPOBATh U OLICHHBATH
MOJTyYEHHBIE PE3YJIbTATHI.

111.5.10. OcHOBHBIMU JIMHUSIMU cojiepkaHus MatemMaTuku B 10—11 kmaccax
aBysAtoTCs: «Hucna u BeuuciIeHus», «Anredpay («Anredpanyeckue BhIPaXKEHUS,
«YpaBHeHHMsI M HepaBeHCTBa»), «Hauama MareMaTHyeckoro aHaau3ay,
«T'eometpus» («['eomerpuueckue ¢Gurypsl W uX CBoOWCTBay, «UM3mepenue
r€OMETPUYECKUX BeIWYUH»), «BeposTHOCTh M cratuctukay. CojaepkarelibHbIe

JJMHHHW Pa3BHUBAIOTCA IIapaJlJICIIBHO, KaxXJgadasd B COOTBCTCTBHU C COOCTBEHHOM



JIOTUKOW, OJHAKO HE HE3aBUCUMO OJHAa OT JAPYrod, a B TECHOM KOHTAKTE M
B3aumonencTBun. Mx o00ObequHseT JOoruyeckas COCTAaBISIONIAsA, TPAJAUIIMOHHO
npucymiasi MaTeMaTHMKe W MPOHU3BIBAIONIAS BCE MaTEMaTUYECKUE KYpChl U
conepxkarenbubie JuHUU. ChopmynupoBannoe B PI'OC COO tpeboBanue
«BJIAJICHUE METOJIaMHM JOKa3aTelIbCTB, AJTOPUTMAMU PEIICHUS 3a7ad, YMEHUE
bopMyIHUpOBaTh OMpEEICHHUS, aKCHOMBI U TEOPEMBI, TPUMEHSATh UX, MPOBOJUTH
JIOKa3aTelIbHbIE PACCYXICHHUS B XOJ€ pEIICHUs 3a7ay» OTHOCUTCA KO BCEM
y4eOHBIM KypcaM, a GOPMHUPOBAHHE JOTUICCKUX YMEHUN PACTIPEACISIETCS 110 BCEM
rojiaM oOy4eHusi Ha YPOBHE CpeIHEro 00111ero o0pa3oBaHusl.

111.5.11. B cootBerctBun ¢ @®I'OC COO maremartuka SIBISETCS
o0si3aTeNIbHBIM MPEJIMETOM Ha JJaHHOM YpOBHE oOpaszoBanus. [Iporpammoit mno
MaTeMaTHKe MpeayCMaTpUBAETCs U3yueHue yueOHoro npeamera «MatemaTuka» B
paMkax TpEX yueOHBIX KypcOB: «AJreOpa M Hayaja MaTEMaTUYECKOTO aHaln3ay,
«I"'eomeTtpusd», «BeposSTHOCT U cTaTUCTHKAY. DOPMUPOBAHNE JTJOTHUECKUX YMEHUI
OCYIIECTBJISIETCSl HA MPOTSHKEHUH BCEX JIET 00YUEHUs HAa YPOBHE CPEIHETO OOIIETro
o0pa3oBaHus, a JIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX
BBIIIIE YIEOHBIX KYPCOB.

111.5.12. O6mee dYUCIO YaCcOB, PEKOMEHIOBAHHBIX [UISI HW3YUYCHUS
MatemMatuku — 340 gacoB: B 10 kimacce — 170 gacoB (5 yacoB B Heaeno), B 11 kimacce
— 170 yacoB (5 yacoB B HEEIIO).

111.6. [Inaaupyembie pe3yabTaThl OCBOCHHUS MPOTPAMMBI MO MaTEMaTHKe
0a30BBIll YPOBEHb HAa YPOBHE CPEAHETO 00IIIero 00pa3oBaHuUs.

111.6.1. B pe3ynbTaTe M3y4eHHs] MAaTEMaTHUKUA HA YPOBHE CPEIHETO OOIIEro
oOpazoBaHus y oOyuaromierocs OyayT copMHpOBaHBI CIETYIOUINE JTUYHOCTHBIC
pe3yIbTaTHI:

1) rpask1aHCKOTO BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKM O0YYaIOIIerocsi Kak aKTUBHOTO
W OTBETCTBEHHOTO YJIEHA POCCHICKOTO  00IecTBa, MPEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,

MpoLeyp TPaKJaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHUe



B3aUMOJCUCTBOBATh C COLMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUU C HX
GyHKIMSIMU ¥ HA3HAYCHUEM;

2) TaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUMCKON Tpa)TaHCKON UACHTUYHOCTH, YBAXKCHHUS K
MPONUIOMY U HACTOAILIEMY POCCHMCKOW MaTeMaTHKH, IEHHOCTHOE OTHOILICHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKON IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH;

3) 1yXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHUS:

OCO3HaHME JYXOBHBIX LIEHHOCTEH POCCUIMCKOTO Hapoia, CHOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEJCHHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHECHUEM JOCTMKEHUN HAYKHU U IESTEIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIa/la B IOCTPOCHUE YCTOMUHUBOTO OYIyIIIETO;

4) 3CTETHYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOLICHHWE K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCy AeHUI, BOCHPUUMYHUBOCTh
K MaT€MaTUYECKUM aCIIeKTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) ¢pu3HYECKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh YMEHHUSA NPUMEHATh MaTeMaTHYECKUE 3HaHUSA B
MHTEpecax 310pOBOTo M 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nYecKasi aKTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIBHOCTBIO;

6) TpyI0BOTO BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HaHHE IIEHHOCTH TPYIOJtO0Us, WHTEpPEC K
pazmuuHbiM  chepaM  NPOodEeCCHOHAIBHOM  NESITEIbHOCTH, CBSI3aHHBIM  C
MaT€MaTUKOW U €€ NPWIOKEHHSIMHU, YMEHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccud ¥ pPealiM30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC TLUIAHBI,
TOTOBHOCTh U CIOCOOHOCTH K MareMaTH4ecKoMy OO0pa3oBaHHI0O U

caM006pa30BaHm0 Ha IIPOTAKCHUU BCEH JKU3HHU, TOTOBHOCTb K AKTHUBHOMY



YYaCTHIO B PEIICHUH MPAKTUYECKHX 3aJ1a4y MaTEMAaTUYECKOM HapaBJIeHHOCTH;

7) 9KOJIOTMYECKOTO BOCITUTAHHS:

c(OPMUPOBAHHOCTh DKOJIOTUYECKOM KYJIbTYpbl, TMOHUMAHUE BIHSIHUS
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOJIHON U COLMATIBLHOM
Cpelbl, OCO3HAHME TI00ATBHOTO XapaKTepa YKOJIOTUYECKUX MPoOIeM, OpUEHTAIIHS
HAa MPUMEHEHHE MaTeMaTHMYeCKUX 3HAHUW [ pelieHus 3agady B o0yactu
OKpYyXarollel cpefpl, IJIaHUPOBAHUE IIOCTYNKOB M OIIEHKH HX BO3MOKHBIX
MOCIICACTBHM SISl OKPY>KaIOIEH CpeIbl;

8) LIeHHOCTH HAyYHOTO TTO3HAHHS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOHN MPAKTUKH, TOHUMAHNE MAaTEMaTHIECKON
HAyKH Kak c(pepbl 4ETOBEUECKOM JeATEIbHOCTH, 3TANOB €€ pa3BUTHSI U 3HAUUMOCTHU
JUTSL Pa3BUTHUS IIUBUIIM3AINH, OBJIAICHUE SI3BIKOM MAaTEMaTHKHA M MaTeMaTHYEeCKOU
KyJIbTYPOH KaK CPEICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIIATH TPOSKTHYIO
U UCCJIeIOBATEIBCKYIO JIEATEIbHOCTh MHANBUAYAIBHO U B TPYTIIIE.

111.6.2. B pe3ynbrare u3ydeHuss MaTEMaTHKU Ha YPOBHE CPETHETO OOIIETO
oOpa3zoBanuss y oOyyatomierocs OyayT chOpMHpPOBaHBI TO3HABATEIbHBIC
yHHUBEpCcaJbHbIe yueOHbIC JeHCTBHS, KOMMYHHUKAaTUBHBIC YHUBEPCAIbHBIC YIeOHBIC
NEHCTBUS, pPETYJISITUBHBIE YHHUBEpPCANbHBIE Y4YeOHbIE JIEHCTBHUS, COBMECTHAas
NeSITEIbHOCTb.

111.6.2.1. YV oOyuaromierocss OyayT chOpMHpPOBaHBI CIEAYIOIIHE Oa30BbIE
JIOTUYECKUE JACHCTBUS KaK 4YacTh TMO3HABATEIbHBIX YHUBEPCATBHBIX YUeOHBIX
JIEVCTBUM:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEeMAaTHUECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/IeTICHUS TIOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAIINH,
OCHOBaHUS 7151 000OIICHNS U CPAaBHEHUS, KPUTEPUHU TIPOBOAUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (opmynupoBaTh U  MPeoOpa3oBBIBATH  CYXKIICHUS:
YTBEPAUTENbHbBIE U OTPUIATENIbHBIC, SAMHIUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC,

BbIABJIATE MAaTCMAaTHUYCCKHUC 3aKOHOMCPHOCTH, B3AUMOCBA3HU U ITPOTUBOPCUUA



B (aKkTax, NaHHbBIX, HAOMIOACHUSAX W YTBEPKACHUSAX, MpeajiaraTb KpUTEPUU ISl
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JeNaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENBHO I0KA3aTENbCTBA MATEMATUYECKHUX YTBEPIKICHHIMA
(psiMbIe U OT MPOTHUBHOTO), BHICTPAUBATh APTyMEHTALIUIO, TPUBOIUThH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXJACHHS U BHIBOJIbI;

BBIOMpaTh CcHocoO pemieHUs ydeOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BapHAaHTOB PELIEHUs, BHIOMpPATh HanboJee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BbIJIEJICHHBIX KPUTEPUEB).

111.6.2.2. Y obyuaromierocss OyayT chOpMHUpPOBaHBI CIEAYIOMHE 0a30BbIE
UCCIIEIOBATENbCKUE JCHCTBUS KaK 4YacTb I103HABATEJbHBIX YHUBEPCAIbHBIX
Y4EOHBIX JEHCTBUIA:

HCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEbCKUNA HMHCTPYMEHT IO3HAHUA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO ITO3ULIUI0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIIJIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHNE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 0ObeKTa, IBJICHUs, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITeNIbHO (POpMyIUpOBaTh O0OOIIEHUS W BBIBOJABI MO pe3yjbTaTaM
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

OPOrHO3UPOBATh BO3MOXHOE pa3BUTUE TMIpOliecca, a TaKKe BBIIBUTATh
IPEATNOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

111.6.2.3. YV obyuatomerocst OyayT chopMHUpOBaHbl YMEHHsS paboTarh C
uH(popMaIue Kak 4acTh MO3HABATEIbHBIX YHUBEPCATbHBIX YUEOHBIX JE€HCTBUMN

BBISIBIIATH JeUIUTHl HHPOpPMAIUHU, JaHHBIX, HEOOXOMUMBIX /Ui OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATHh HHPOPMAIIUIO U3 UCTOYHUKOB PA3TUYHBIX TUTIOB, aHATU3UPOBATH,



CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO pa3IUYHbIX BUAOB U (popM
IpECTaBICHNUS;

CTPYKTYypUpOBaTh MH(OpPMAIINIO, TPEACTABIATh €€ B pa3iMuHBIX (popmax,
WTIOCTPUPOBATH TpapuuecKH;

OLICHUBATD HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENIEHO
c(OopMyIMPOBAHHBIM KPUTEPHSIM.

111.6.2.4. Y obyuatomerocst OyayT chopMUpOBaHbl YMEHHsSI OOIICHUS Kak
4acTh KOMMYHUKAaTUBHBIX YHUBEPCAIbHBIX YU€OHBIX TEHCTBUIA:

BOCIIPUHUMATh U (POPMYIUPOBATH CY>KJI€HUS B COOTBETCTBUHU C YCIIOBUSMU U
LEJISIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOO TOUKY 3PEHHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHEHWS IO XOAy pEIIeHUs 3a]aud,
KOMMEHTHPOBATh MOITYUYEHHBIN pe3yibTar;

B X0Jie 00CYXJIeHHUS 3a[]aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TeMBbl,
npoOJieMbl, pemaeMol 3aJadud, BBICKA3bIBaTh MWJIEH, HAICJICHHBIE Ha MOHUCK
pELICHHUs, COIMOCTABJIATh CBOM CYXIEHUS C CYXACHUAMU APYTUX YYACTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4YMe€ U CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPENICTaBIATh PE3yIbTaThl PEIICHUS 3a7auu, SKCIIEPUMEHTA, UCCIIeT0BaHUS,
MPOEKTa, CaMOCTOSTENIBHO BBHIOMpPATh (QopMaT BBICTYIUICHHS C Yy4€TOM 3ajad
IPE3eHTALUN U OCOOEHHOCTEN ayIUTOPUH.

111.6.25.V oOy4aronierocs OynyT c(hopMHUPOBaHbI yMEHUs
caMOOpraHU3aluH KaK 4acThb PETyJISITUBHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBHIA:

COCTaBJISATh IJIaH, AJITOPUTM PEILIEHUs 3a]]aui, BEIOUPATh CIIOCOO PEIICHUs C
y4E€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOM MHGOpMaIUy.

111.6.2.6. Y oOGyuaromierocst 0yayT cOpMUpPOBAaHbI YMEHHSI CAaMOKOHTPOJIS
KaK 4acCTh PETYISTUBHBIX YHUBEPCAIBHBIX yUeOHBIX TEHCTBUMN!

BJIQ/JIETh HaBBIKAMU  [IO3HABATEIbHOW  pedieKCMM KaKk  OCO3HAHUS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTAaTOB, BIAICThH

croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJS TpoIlecca W pe3yibTaTa perieHus



MaTeMaTUYECKOM 3a/1auu;

NPEeIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUU 3aauH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa TN U YCIOBUSAM, OOBSICHSATH MPUUNHBI
JTOCTIDKCHUSI WU HEIOCTHKCHUST PE3YJIhTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY.

111.6.2.7. Y oOyuaromerocss OyayT cpopMUpOBaHBI YMEHHS COBMECTHOM
NEeSTETbHOCTH:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHONW W WHIUBUAYaJIbHOM
paboThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IATh
MHEHHUS HECKOJIBKMX JIIOJICH;

y4acTBOBaTh B IPYMIOBHIX ¢opmax padboThl (00CykaeHUsl, OOMEH MHEHHI,
«MO3TOBBIE MITYPMBD) U UHBIE), BHITIOJIHATH CBOIO YaCTh PAOOTHI 1 KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, CHOPMYIUPOBAHHBIM yYaCTHUKAMHU
B3aMOJIENCTBHS.

111.6.3. [IpeameTHBIC PE3yJIHTATH OCBOCHHUS ITPOTPAMMBI IO MaTEMAaTUKE Ha
0a30BOM ypOBHE Ha YpPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs MPECTABICHBI IO
rojaMm OOy4YeHUsI B paMKaX OT/AEJbHBIX YUEOHBIX KYpPCOB B COOTBETCTBYIOIIMX
paszjienax mporpamMMsbl o0 MaTeMaTHKe.

111.7. ®enepanvHas paboyasi mporpamma y4deOHOTO Kypca «Anredpa u
HayaJia MaTeMaTUYeCKOTO aHAIIN3a.

111.7.1. TTosicHuTeNIbHAS 3aMUCKA.

111.7.1.1. YueOGHblil kypc «Anredpa M Hayajla MAaTEMaTHYECKOTO aHAJIU3a»
oOecrieuynBaeT MHCTPYMEHTAJIbHYO 0a3y JJis H3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX
KypcoB, (OpMHUpPYET JOTHUYECKOE M a0CTPaKTHOE MbIIUIEHHE OOyYarouuxcsl Ha

YpPOBHE, HEOOXOAUMOM JUISI OCBOCHUSI Y4YEOHBIX KypCOB WH(MOPMATHKH,



OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B paMkax ydueOHOTO Kypca «Anredpa u
Hayaja MaTEeMaTUYECKOTO aHallh3a» OOYYarOIIMeCs OBJIAJIEBAIOT YHUBEPCAIbHBIM
S3BIKOM  COBPEMEHHOW HAayKH, KoOTopas (QopMymupyeT CBOM JOCTHIKEHUS
B MaTeMaTuyeckoi dopme.

111.7.1.2. YuebHblli Kypc anreOpsl W Hadajdl MaTeMaTHYECKOTO aHalu3a
3aKJIaJIbIBAET OCHOBY JJISi YCIICIIHOTO OBJAJCHUS 3aKOHaMU (DU3HKH, XHUMUH,
OMOJOTMH, TOHUMAHKSI OCHOBHBIX TEHJICHIIUM YKOHOMHUKHU U 0011I€CTBEHHON KU3HHU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX B TOBCEAHEBHOW >ku3HU. OBiajieHue
a0CTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBaeT YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh WCTUHHOCTD
YTBEPKJICHUSI, UCTIOJb30BaTh 0000IIEHNE U KOHKPETH3alMI0, a0CTparupoBaHue u
aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIeHHE. B X0/me n3ydeHus
anreOppl M HauaJdl MaTeMaTHYeCKOro aHalh3a Ha YPOBHE CPEAHETo OOIIero
oOpa3oBaHus 00y4aroIIKecs MOTy4YatoT HOBBIN OIBIT PEIICHUS MPUKIIATHBIX 3a/1a4,
CaMOCTOSITETFHOTO TTOCTPOCHUS MaTEeMAaTUYECKUX MOJIETIeH peaTbHBIX CUTyalluid
WHTEPNIpPETAllUd  TIOJYYCHHBIX  PEIICHWM, 3HAKOMSTCS C  [pUMepamu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TIpUpOJIe, HAayKe U B HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

111.7.1.3. YueOubIii Kypc anreOpbl W HadaJl MaTeMaTHYECKOTO aHaIu3a
o0aiaeT 3HAYUTEIBHBIM BOCIIUTATEIHHBIM MMOTEHIIMAIOM, KOTOPBIN peamn3yeTcs
KaKk 4epe3 ydeOHBbIM Marepuai, CHOCOOCTBYIOUIUN (DOPMUPOBAHHUIO HAYYHOTO
MHUPOBO33pEHUS, TaK U uYepe3 crenuuky ydeOHOU AEeSTENBHOCTH, TpeOyromen
CaMOCTOSATEILHOCTH, aKKyPaTHOCTH, TIPOJOJKUTEIIBHOW KOHIICHTPAIIMA BHUMAHHUS
¥ OTBETCTBEHHOCTH 3a TMOJyYCHHBIN Pe3yJIbTar.

111.7.1.4.B ocHOBe MeETOAMKH OOydeHHs ajredOpe U  Havajiam
MaTEeMaTHYECKOTO aHalIn3a JICKUT ACSITEIbHOCTHBIN MPUHITUT O0YUICHHS.

111.7.1.5. B crpykTtype mporpamMmbl To anreOpe M HavajaM aHaIu3a
BBIJICTISIIOTCS  CIEAYIONIUE COJAepKaTeIbHO-MeToAn4Yeckue nuHun: «Yucna u

BBIYHCIICHUS», «DYyHKIMU U Tpadukn», «YpaBHEHHS U HEpaBeHCTBa», «Hauama



MaTeMaTUYeCcKOro aHanu3a», «MHOoXecTBa U JIoTMKa». Bce OCHOBHbIE
CoJlepKaTeIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCcd Ha MPOTSDKEHUHM JIBYX JIET
oOy4eHHsI Ha ypOBHE CPEIHEro o0Imero odpa3oBaHus. J[aHHBIH y4eOHBIA Kypc
SBJIIETCSI MHTETPATHUBHBIM, OOBEIUHAS B cede COJEpKaHHE HECKOJIbKHX
MaTEeMaTUYECKHUX JUCITUIUINH: anredpa, TPUTOHOMETPHSI, MAaTEMaTHICCKUN aHAIIN3,
Teopusi MHOXKECTB ® aApyrue. OOydaromuecs OBIAACBAIOT  IMHPOKUM
MaTeMaTUYeCKUM ammnaparoM, y HHX [OCJIeN0BaTeNbHO (GOpMHUpPYETCS U
COBEPIIICHCTBYETCS YMEHHE CTPOWTh MATEMATHYECKYI0 MOJEiIbh peaJbHOU
CUTYaIlUH, IPUMEHSTh 3HAHUS, OJTyYeHHbIE B y4eOHOM Kypce «Anredpa u Havasna
MaTEMaTUYECKOT0 aHaJIU3ay, JIs PEUICHUsI CaMOCTOSITENHHO CHOPMYITUPOBAHHON
MaTEeMaTUYECKOHN 3a/1auy, a 3aTeM HHTEPIPETUPOBATH IMOTYUYEHHBIN pe3yIbTaT.

111.7.1.5.1. ConepxaTenpbHO-MeTOANYECKAs TUHUS «Uucaa U BRIYUCIICHUS
3aBepmaeT (GOPMHUPOBAHNE HABBIKOB WCIOJIB30BAHUS JICHCTBUTEIBHBIX YHCEN,
KOTOpO€ ObLJIO HayaTO Ha YpOBHE OCHOBHOro oOuiero oOpaszoBanus. Ha ypoBHe
cpenHero oOmero oOpa3oBaHUs 0CO0O€ BHUMAaHHE yaenseTrcs (HOpPMHUPOBAHUIO
MIPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIONIMX B Ce0S HCIOJIB30BAHUE
paznu4HbIX (GOpM 3amUCH  JCHUCTBUTEIBHOTO YHCIA, YMEHHE palloOHAIBHO
BBITIOJIHATh JICUCTBHS C HUMH, JCNaTh MPUKHUAKY, OIIEHWBATh pE3yJIbTarT.
OOyuaromyecss TOJIy9arOT HABBIKM MPUONMKEHHBIX BBIYUCIICHHUM, BBITTOJTHCHHUS
JEUCTBUN C YWCIaMH, 3alUCaHHBIMH B CTaHIApPTHOW (opMme, HCIOIb30BaAHUS
MaTEeMaTHYECKUX KOHCTAHT, OIICHMBAHUS YHCIIOBBIX BBIPAKCHUI.

111.7.1.5.2. ConepxarenbHass JUHUS «YpaBHEHUS U  HEPABEHCTBa»
peanu3yeTcsi Ha TNPOTSHIKEHWH BCETO OOy4YeHHsS Ha YpPOBHE CPEIHEro OOIIEero
o0Opa3oBaHuUs, TOCKOJBKY B KaKIOM pa3zeiie MpOoTrpaMMEbI ITPETyCMOTPEHO PEIICHHE
COOTBETCTBYIOIMMX 3amad. OOydaroniuecss OBIAJCBAIOT PA3TMYHBIMU METOJaMHU
pelmieHusT  1EeBIX,  pPalMOHAJIbHBIX,  HWPPAUOHAIBHBIX,  ITOKA3aTEJIbHBIX,
JorapuMHUYECKUX ¥ TPUTOHOMETPHUCCKUX YPABHCHH, HEPABECHCTB M UX CHCTEM.
[Tomy4yeHHBIE YMEHUS MCIOIB3YIOTCS TPHU UCCIENOBAHUM (DYHKIMA C TTOMOIIBIO
MIPOU3BOJTHOMN, PEIICHUH MPHUKIAIHBIX 337a9 U 3a7a4 Ha HaX0XKJICHUEC HAauOOIBIITNX

1 HaMMEHBIINUX 3HAaYCHUM (bYHKLII/II/I I[aHHaH COACPIKATCIIbHAA JIMHUA BKIKOYACT B



cebst Takke (QopMUpOBaHME YMEHUW BBINOJHATH pacuy€rbl 1Mo (Gopmysam,
npeoOpa3zoBaHus LETIBIX, PalMOHAJIBHBIX, UppalMOHATbHBIX
Y TPUTOHOMETPUUYECKUX BBIPAXKECHUH, a TaKKE BBIPAXKEHUHN, COJIEPKALIUX CTEIECHU
u jorapugmel. B xome wusydenus anreOpamdyeckoro marepuania MpOUCXOJUT
JajdbHEWIllee pa3BUTUE  AITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIIUICHUS
oOy4Jaroruxcs, (GOPMUPYIOTCS HABBIKM JACTYKTHBHBIX PACCYKICHUU, pabOTHI C
CUMBOJIbHBIMH (pOopMamu, NMpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B
BUJIC PABEHCTB M HEpaBeHCTB. AnrebOpa mpemnaraet 3Gp(HEeKTUBHBIC HHCTPYMEHTHI
JUIL  PEIIeHUsI MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/a4, HarIsgHO
JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKHU.

111.7.1.5.3. CogepxatenpHo-MeToANYECKass TUHUS «DyHKINUN U TpaPUKN»
TECHO IMEeperIeTaeTcs ¢ IPYTUMH JIUHUSIMHU Y4eOHOT0 Kypca, MOCKOIbKY B KAKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3yUEHUs MaTepuana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIHUNA, X CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN JJIS pelIeHus 3aja4 U3 APYruX y4eOHBIX
MPEIMETOB U PEATIBHOM KU3HU TECHO CBA3aHO KaK C MATEMATHUYECKUM aHAIN30M,
TaK U C PEIICHUEeM YpaBHEHHH U HepaBeHCTB. lIpu »ToM OOJbIIIOE BHUMaHUE
yaensiercs (GOpMUPOBAHUIO YMEHUSI BbIpaxaTh (OpPMYJIaMH 3aBUCUMOCTH MEXIY
pa3IMUHBIMUA BEJIMUMHAMU, HCCJIEAOBATh MOJy4YeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Marepuan cojep>kaTeIbHOM JTUHUU HAICJIeH Ha pa3BUTHE YMEHUN U
HAaBBIKOB, MMO3BOJISIIOLIMX BBIPAYXKATh 3aBUCUMOCTH MEXKIY BETUYMHAMU B PA3JIMUHON
dopme: aHanmuTUUECKOW, Tpaduueckol u croBecHOW. M3ydenwe warepuana
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMHUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

111.7.1.5.4. ConepxarenbHas quHug «Hadama matemaTHyeckoro aHainzan
MO3BOJIIET CYIIECTBEHHO pACIIMPUTh KPyTr KakKk MaTEeMaTUYeCKUX, TaK U
NPUKIAIHBIX 3a7a4, JOCTYIHBIX OOYYalIIMMCS, Y KOTOPBIX TMOSBIISETCS
BO3MOXKHOCTh HCCIIEJIOBaTh U CTPOUTh Tpaduku GyHKIUNA, ONPEAeNsiTh HX
HauOOJIBIINE U HAUMEHBIITNE 3HAYEHUsI, BRIYUCIISATD IJI01aau GUryp U 00BEMBI TEll,

HaxXOoaUThb CKOPOCTU U YCKOPCHHA ITPOLICCCOB. Coz[epxcaTeanaﬂ JIMHHUA OTKPBIBACT



HOBBIE€ BO3MOKHOCTH ITOCTPOEHMSI MATEMAaTHUYECKUX MOJIETIEN pealIbHbIX CUTYalUH,
HAXO0X/IEHUS HAWIy4lIEero PELIEHUs B NMPUKIAJHBIX, B TOM YHCJIE COLUAIBHO-
HPKOHOMHUYECKHUX, 33/a4yax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaIu3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOIO U KPEATUBHOTO
MBILIUICHUS, (OPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaromrecs y3HatoT O BBIIAIOIINXCS
pe3ynbTarax, HOJyYEHHBIX B XO/1€ Pa3BUTHS MaTEMaTUKU KaK HAYKH, U UX aBTOPAX.

111.7.1.5.5. ConepxarenbHO-MeTOANYECKAsA JTUHUS «MHOXKECTBA U JIOTHKA»
B OCHOBHOM IIOCBAILEHA 3JIEMEHTaM TEOPUUM MHOXKECTB. TeopeTuko-
MHO>KECTBEHHBIE IPEJCTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJIBHOW MAaTEMATHKHU
U TpeaiaraloT HauOoJiee YHUBEPCAJBHBIN S3bIK, OOBEIUHSIONINI BCE pa3eibl
MaTeMaTUKU W €€ NPWIOKEHUN, OHU CBA3BIBAIOT pPa3HbIE MAaTEeMaTHYECKUE
JUCUUIUIMHBL B €IMHOE Ielioe. BaXHO AaTh BO3MOXKHOCTh O0yYaroleMmycs
NOHUMAaTh TEOPETUKO-MHOKECTBEHHBI SI3bIK COBPEMEHHOM MaTeMaTHUKA U
WCITOJIB30BATh €T0 I BBIPAXKEHUS CBOMX MBICIEH.

111.7.1.6. B yueOHOM Kypce « Anredpa v Hadajia MaTEMaTHUECKOTO aHATH3ay
IPUCYTCTBYIOT TaKK€ OCHOBBI MaT€MaTHYECKOrO0 MOJEIUPOBaHUS, KOTOpPbIE
NpU3BaHbl CPOPMUPOBATH HABBIKM IMOCTPOEHUS MOJIENIEH pealbHbIX CHUTyaluH,
WCCJIEIOBAHMS ATUX MOJEJIEH C MOMOIIBIO annapara airedpbl 1 MaTEMaTUYECKOTO
aHaIM3a W WHTEPHPETAUH [OJYYEHHBIX pe3yJbTaTOB. 3aJaHWs BKJIKOYEHBI B
KKl M3 pa3fenoB MporpamMMmbl, TOCKOJIBKY BECh MaTepuasl yuyeOHOro Kypca
LIMPOKO UCIIOJIB3YETCS ISl PELICHU IPUKIIAAHBIX 3a1a4. [Ipy pemennn peaabHbIX
IPAKTUUECKUX 3a7ad oOydarolluecs pa3BUBAIOT HaAOJIOATENbHOCTh, YMEHHE
HaxXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJIb30BATh AHAJIOIHIO,
00001maTh ¥ KOHKPETU3UPOBaTh Mpodiemy. JlesTenbHOCTs 10 (HOPMHPOBAHUIO
HABBIKOB pELICHUs MPUKIATHBIX 33/1a4 OpPraHu3yeTcs B MPOLECCe U3YyYEeHHs BCEX
TeM y4eOHOTro Kypca « Anredpa U Havyajia MaTEMaTUYECKOTO aHAITN3ay.

111.7.1.7. O01iee 4yuCIO 4acoB, PEKOMEHIOBAHHBIX IS U3YYCHUS Y4eOHOTO
Kypca «AnreOpa 1 Hayajga MaTeMaTH4eckoro ananusa», — 170 gacos: B 10 kiacce —

68 yacoB (2 yaca B Henenio), B 11 kimacce —102 gaca (3 yaca B Hezelnto).



111.7.2. Conepxanue odyuenus B 10 kiacce.

111.7.2.1. Yucna v BBIYUCIICHHUS.

Pannonaneupie uncia. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, MPOLEHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu.  ApudMeTHYecKue  Oomepanud  C
palMOHAIBHBIMU YUCJIaMu, TpeoOpa30BaHus YHCIOBbIX BbIpaxkeHUi. [IpuMenenune
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3Iu4HbIX OTpacien
3HAHUU U PEaJIbHOM KU3HH.

JlelicTBuTeNnbHBIE 4Yucla. PanuoHalbHBIE W UPPAUMOHAIBHBIE YHUCIA.
Apudpmernueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenp ¢ 1menbiM  nokazareneM. CranpmaptHas (opma  3amucu
neficTBuTeNnbHOr0  uMcna. Mcnonmp3oBaHue —moaxondmedl  (opMbl  3amucu
JNEWCTBUTEIBHBIX YWCEN Ul PELIEHUS NMPAKTUYECKUX 3a1ad U NPEICTABICHUSA
JTAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypalibHOW  creneHu.  JledictBus ¢
apu(pMETUYECKUMH KOPHSMU HATypaJIbHON CTEIIEHHU.

CuHyC, KOCUHYC ¥ TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

111.7.2.2. YpaBHeHUs U HEPABEHCTBA.

ToxzaecTBa U TOXKIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHHE, KOpEeHb ypaBHEHMs. HepaBeHCTBO, peEILIEHHE HEPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHU M.

IIprMeHenne ypaBHEHMN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTe HAyKH U PeaibHOU KU3HH.

111.7.2.3. ®ynkuuu u rpapuku.



Oynkuusa, crnocodbl 3amanus QyHkuuu. ['paduk  dyHkiuu. BzaumHo
oOpartHbie (QYHKITUH.

Ob6nacTp ompeneneHUss ¥ MHOXKECTBO 3HaueHui pynkuuu. Hymu dyHkumu.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHas pyHKIIHS ¢ HATYpaJIbHBIM U IEJBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U TpaduK KOPHs N-0i CTEIICHH.

TpuroHomerpuyeckass OKpPYXKHOCTb, OIpPEAEICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

111.7.2.4. Hayana MaTeMaTUYECKOTO aHAIN3a.

[TocnenoBarenbHOCTH, CHOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MTOCJIEIOBATETFHOCTH.

Apudmernueckas U reoMeTpudecKas nporpeccuu. beckoneuno yObiBaroras
reoMeTpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccuu. DopMynia CIOXKHBIX MPOLEHTOB. Vcmoiap30BaHUE MPOTPECCUd IS
pelIeHus peaibHbIX 3a/1a4 MPUKJIATHOTO XapaKTepa.

111.7.2.5. MHOXecTBa 1 JIOTHKA.

MHO»XeCTBO, Onepanuu HaJl MHOXXecTBamH. Jluarpammel Jitnepa—BeHHa.
[IpumeHeHrne TEOPETHUKO-MHOKECTBEHHOTO ammapara JJis OMHCAHUS PealbHBIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTHX yIeOHBIX MMPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, 10Ka3aTeIbCTBO.

111.7.3. Conepsxanue oOyuenus B 11 xiacce.

111.7.3.1. Yucna v BBIYUCIICHHUS.

Hartypanbubie u nienbie yncna. [Ipu3Haku JeTMMOCTH ETbIX YHCElL.

CreneHb ¢ pallMOHAIBHBIM TMOKa3zaTesneM. CBOMCTBA CTEIICHMU.

Jlorapudm uucna. JleciTuuHble U HATypaJbHBIC JTOTapU(MBI.

111.7.3.2. YpaBHEeHUs U HEPABEHCTBA.

[IpeobpazoBanue BbIpaXEHHH, COAEPIKAIUX JTOTapU(PMBI.

[IpeoOpazoBanne BBIpAKECHHM, COACPIKANINX CTEMEHW C PalUOHATHHBIM
MOKa3aTeJeM.

[Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.



IToka3aTenbHbIC ypaBHEHMS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUS 1 HEPaBEHCTBA.

CucteMbl JIMHEWHBIX ypaBHEHUH. Perienne mpukiaaHbix 3aa4 ¢ MOMOUIBIO
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

CucteMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumenenne  ypaBHEHUH, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTEeMaTHUYECKUX 3a/1a4 U 33/1a4 U3 pa3IMuHbIX 00JIacTel HAyKHU U peaibHON KU3HU.

111.7.3.3. ®ynkuuu u rpaduku.

Oyukuus. Ilepuognueckue ¢Qynkumu. IIpomMexxyTku MOHOTOHHOCTH
¢yHkmun. MakcumMyMbl U1 MUHUMYMbI QyHKiuu. Haubosbliee u HaumeHbllee
3HauY€HHUE (PYHKIIMU Ha MPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIHMH, UX CBONCTBA U TPAPUKH.

[Toka3zaTenbHas u jorapupmuueckas GyHKIHUU, UX CBOMCTBA U rpauKH.

Hcnons3oBanue rpadukoB QyHKIUN 7151 peLIEHUs] YPABHEHUI U JIMHEWHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (yHKIUN 75 HCCIENOBAHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTruxX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

111.7.3.4. Hagyana MaTeMaTH4eCKOTO aHAJIH3a.

HenpepriBable GpyHKIIMN. MeTol THTEPBAJIOB ISl pEIICHNUs HEPABEHCTB.

[IpousBogHass QyHkuuu. ['eomerpuyeckuii W QU3NYECKHI  CMBICH
IIPOU3BOJHOM.

[IpousBogHbie  dNEeMEHTApHBIX  (QyHKIUH. DOopMysibl  HAXOXKICHUS
MPOU3BOJAHON CyMMBI, TPOU3BECHUS U YACTHOTO (PYHKIUH.

[Ipumenenre Mpou3BOAHON K UCCIIENOBaHNIO GYHKIIUNM HA MOHOTOHHOCTh U
skcTpeMmyMmbl. Haxoxnenne HauOoIbIIero 1 HAMMEHbIIEro 3HaYeHUs] QyHKIIMU Ha
OTpE3KE.

IIprumeHenne TPOU3BOMHOM JUIsi HAXOXKICHMS HAWIY4llero peLICHHs B
NPUKIAIHBIX 3aJa4yaxX, [JIs ONPENENICHHs CKOPOCTH IpoLecca, 3adaHHOTO

dbopmyoit unmu rpaduKoMm.



ITepBooGpaznas. Tabnuia mepBooOpas3HbBIX.

HNuterpan, ero reoMmeTpudeckuid U (Quanueckuid cMbIci. Bprauciaenue
uHTerpana no ¢opmyne Herorona—Jleibuuia.

111.7.4. IInanupyembie TpPEAMETHBIC PE3yibTaThl OCBOCHUS (eaepanibHOM
paboueil mporpamMmbl yueOHOro Kypca «AnredOpa M Hayajga MaTEMaTHYECKOIO
aHaJIM3a» Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHusl.

111.7.4.1. llpenMeTHBIC PE3yJbTATHI MO OTACIBHBIM TEMaM y4eOHOTO Kypca
«Anrebpa n Hadanma MaTeMaTndeckoro ananmmsay. K koniy 10 kinacca oOyqaromnuiics
HAYYUTCH:

111.7.4.1.1. Yucna v BBIYUCTICHUS:

OTICpHUPOBATh TIOHATHSMHU: PpAIMOHATBLHOE W JCHCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOIICHTHI;

BBITIOJIHATh ~ apu(PMETHUECKUE  OIlepalid ¢  palWOHAJIBHBIMH |
JEHCTBUTEITLHBIMHU YUCIIAMU;

BBITIOJIHATD MPUOJIMKEHHBIE BBIYMCIICHUS, UCTIONB3YS MpaBujia OKPYTJICHHUS,
JienaTh MPUKUAKY W OIIEHKY Pe3yJIbTaTa BEIYMCIICHHIA,

OTepUPOBATh TOHATUSIMHU: CTENEHb C IIEJBIM IOKa3aTeleM, CTaHIapTHas
dbopma 3ammMcH ACHCTBUTEIBHOTO YHCIIA, KOPECHb HATypajdbHOW CTEIEHH,
WCITOJIB30BATh MOAXOAAIIYIO (DOPMY 3aITUCH TEHCTBUTEIBHBIX YHCEIT IS PEIICHUS
MPAKTUYECKUX 3a]1a4 U NMPECTaBICHUS JTaHHBIX;

OTIEpUPOBATH MOHATHSIMH: CHHYC, KOCHHYC M TaHTCHC MPOU3BOJILHOTO YIJIA,
WCITI0JI30BATh 3aMKCh MPOU3BOJILHOTO yTiia Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIMH.

111.7.4.1.2. YpaBHEHUs 1 HEPABEHCTBA:

OTIEpUPOBATh TOHSATUSMU: TOXIACCTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
paioHagbHOe, UppalOHATBHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUIECKOE
ypaBHEHHUE;

BBITIOJIHATH TIPEOOPA30BAHUSI TPUTOHOMETPUUECKUX BBIPAKEHUN W peIiaTh
TPUTOHOMETPHUYCCKHUE YPAaBHCHUS,

BBIITIOJIHATDH HpeO6paSOBaHI/IH OCJIbIX, PAaOUMOHAJIBHBIX W HpPPAlMOHAJIBHBIX



BBIpAXEHUN U peliaTh OCHOBHBIE THIIBI IIEJIBIX, PAIIMOHAIBHBIX U UPPAIlMOHATBHBIX
YpaBHECHHU U HEPABEHCTB;

MIPUMEHSATh YPaBHEHUS U HEPABEHCTBA JIJISl PEIICHHSI MAaTEMAaTHIECKUX 3a1a9
Y 3a/1a4 U3 Pa3IMYHBIX 00JIaCTel HAYKU U PeabHOMN KU3HMU;

MOJCIIUPOBATh pEATbHBIE CHUTYallMd Ha S3bIKE aireOphl, COCTABIISATH
BEIDOKCHMSI, YypaBHEHHS, HEPAaBEHCTBA I10 YCJIOBHIO 3a7a4d, MCCIIEI0BATh
MIOCTPOCHHBIC MOJICIIM C UCIIOJIb30BaHUEM alllapara ajareopshl.

111.7.4.1.3. ®yHkuuu u rpaduKu:

OTIEPUPOBATh MOHATUAMH: (YHKIHS, CIIOCOOBI 3a1aHusl (PyHKIIMH, 00J1acTh
OTpEeNICNICHUs] M MHOKECTBO 3HAaueHUM (QyHKIMH, Tpaduk (QyHKIHH, B3aMMHO
oOpaTHbIe (PYHKIINH;

OTIEPUPOBATH MOHIATUAMHU: YETHOCTh M HEUETHOCTh (PYHKIIUU, HYJIU (DYHKITUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

HCITOJTh30BaTh Tpauku HyHKIMHA 71 pEeIICHUS ypaBHECHUH;

CTPOHTH U YHUTATh TPadUKU JUHEHHOU (YHKIMH, KBAIPATUHIHON (DYHKIHH,
CTETICHHOMW (DYHKITUH C TICJIBIM TTOKa3aTelIeM;

UCIIOIb30BaTh Tpaduku (QYHKIMH 11 HCCICIOBAHHMS TIPOIIECCOB M
3aBUCUMOCTEH TIPH PEIICHUH 3aJa4 U3 APYTUX yUEeOHBIX MPEIMETOB M PEaTbHOMN
YKU3HHM, BBIpAXXaTh (OPMYyIaMHU 3aBUCHMOCTH MEKy BEIIMUNHAMH.

111.7.4.1.4. Hayana MaTeMaTHYECKOTO aHAJIN3a:

OTICpUPOBATh TOHATHSAMH: TIOCIICIOBATENBHOCTD, aprudMeTHIECKas u
reOMETPUYECKas MPOTPECCHU;

OTICPUPOBATh TOHATUSAMH: OCCKOHEYHO YyOBIBAIOMIAasl TreoMeTpruyecKas
MPOrpeccHsi, CyMMa OECKOHEYHO YOBIBAIOIICH reOMETPHYCCKON MPOTPECCUH;

3a/1aBaTh IMOCIIEI0BATSILHOCTH PA3IMYHBIMU CIIOCO0AMH;

MCIIOJIb30BaTh CBOMCTBA IMOCIIEIOBATECILHOCTEH U MPOTPECCUI IS PEIICHUS
peaTbHBIX 331a4 MPUKIIATHOTO XapaKTepa.

111.7.4.1.5. MHO>ecTBa U JIOTHUKA:

OTIepUPOBATH MOHITHUAMHU: MHOKECTBO, OTICPAIIMH HAJT MHOKECTBAMHU;

HCIIOJIB30BAaTh TCOPCTHUKO -MHO>KECTBECHHbIN arIiapar I OIMNCaHUsA



peaybHBIX MPOILIECCOB U SBJICHHWM, MPU PEIICHUH 3a7ad U3 JAPYTUX Yy4eOHBIX
PEMETOB;

ONEepUpOBaTh  MOHATUAMH:  ONpEIEICHUE,  TEOpeMa,  CIIEJCTBHUE,
JTI0Ka3aTeIbCTRO.

111.7.4.2. llpenmeTHBIE pe3yAbTATHI IO OTAEIHHBIM TEMaM y4eOHOTO Kypca
«Anrebpa u Hadajma MaTeMaTndeckoro ananmsay. K koniy 11 kinacca oOyJaromnuiics
HAy4UTCH:

111.7.4.2.1. Yucna v BEIYACTICHUS:

ONEPUPOBATh TMOHATUAMM: HATYypAJIbHOE, LEJI0E YHCIO, HCIOIb30BaTh
MPU3HAKH JIEIUMOCTH IIEbIX YUCEI, PA3JIOKEHUE YMCIIA HAa MPOCThIE MHOKUTEIN
JUISL peLIeHus 3a/1ay;

ONEPUPOBAThH MOHATHUEM: CTENEHD C PALIMOHAIBHBIM MOKA3aTENEM;

ONEepUpOBaTh MOHATUSAMHU: JOrapu(PM YuUCIa, AECITUYHBIE U HATypaJbHbIC
Jorapu(Msl.

111.7.4.2.2. YpaBHEHUSs 1 HEPABEHCTBA:

NPUMEHATH CBOMCTBA CTENEHM [JJs MpPeoOpa3OBaHMsS  BBIPAXKECHHI,
ONEPHUPOBATh MOHATUSAMM: TOKA3aTEIbHOE YpPAaBHEHHWE U HEPABEHCTBO, pELIATh
OCHOBHBIE THITbI TOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB,;

BBIMIOJIHATh MPeoOpa3oBaHus BBIPAKEHUW, COAEP)KAIIUX JOrapu@Msl,
OTIepUPOBATh MOHATUSAMU: JIOTapU(IMHUUECKOE YpaBHEHNE U HEPABEHCTBO, PEIIATh
OCHOBHBIE THIIBI JIOTApU(PMUUECKUX YPaBHEHUN U HEPABEHCTB;

HaXOJIUTh PEIICHUS TPOCTEHIIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATh MOHATUSIMU: CUCTEMA JIMHEHMHBIX YPAaBHEHUU U €€ pEIlICHUE,
UCIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUH AJI PEIICHUS MPAKTUYECKUX 3aa4;

HaXOJUTh PEUICHUS MPOCTEUIINX CUCTEM U COBOKYITHOCTEW pallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

MOJICJIUPOBaTh peajbHblE CHUTyallud Ha $3bIKE aireOpbl, COCTaBIATH
BBIPDAKEHUS, YpaBHEHHS, HEPABEHCTBA M CHUCTEMbl IO YCJIOBHUIO 33/1ayH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara aireopsol.

111.7.4.2.3. ®ynkiuu u rpaduxu:



OMepupoBaTh MOHATUSAMH: [EpUoAUYEecKass  (QYHKIMS, MTPOMEXKYTKU
MOHOTOHHOCTH (PYHKIIMM, TOYKM OJKCTpemMyMma (QyHKIMH, HauOoJsbllee U
HauMEHbIllee 3HAYCHHUS (QYHKIUHM Ha TPOMEXKYTKE, HCIOIb30BaTh WX IS
uccien0BaHus (PYHKIUY, 3aJaHHON rpaduKoM;

OTIEpUPOBATH MOHATUSAMU: TpadUKU MOKA3aTEIbHOM, JorapuMUUEecKon u
TPUTOHOMETPUUYECKUX (PYHKIIHMMA, N300pakaTh X HAa KOOPAMHATHOM IMJIOCKOCTU U
WCIIOJIb30BaTh JJISl PEIICHUS] YPABHEHNU U HEPABEHCTB;

n300paxaTh Ha KOOPIAWHATHON MIIOCKOCTU rpaduKy IMHEHHBIX YPaBHEHUN U
MCIIOJIb30BaTh X JJIA PEUICHUS CUCTEMBI JIMHENHBIX YPaBHEHU;

UCIOJb30BaTh Ipauku (QyHKUIMHA [ HCCISAOBaHUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

111.7.4.2.4. Hayana MaTreMaTH4€CKOTO aHAJIM3a:

ONEepUpPOBaATh NOHATUAMU: HENPEPBIBHAS (PYHKIMSA, TPOU3BOAHAS (DYHKIIHH,
UCITI0JIb30BaTh FT€OMETPUUYECKUIA M (PU3HMUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3a/1ay;

HaXOJIUTh TPOU3BOJIHBIE AIEMEHTAPHBIX (DYHKIINI, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (QYHKIIHII;

MCIIOJIb30BaTh MPOU3BOIHYO JUIsl UCCIEA0BaHUS (PYHKIMKA HA MOHOTOHHOCTb
Y DKCTPEMYMBI, TPUMEHSTh PE3YJIBTATHI UCCIEIOBAHUS K OCTPOCHUIO TPa(UKOB;

UCII0JIB30BaTh MPOU3BOJHYIO JUIS HAaXOKJIEHUS HAWIydlIero pelIeHus B
MIPUKIIATHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a9aX;

ONEepUpPOBaTh TOHATUSAMHU: TepBOOOpa3Has U  MHTErpaj, I[OHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICIT MHTETPasa;

HaXOJUTh MEPBOOOPA3HbIE 3JIEMEHTAPHBIX (YHKLMMA, BBIYUCIATh UHTETpall
o ¢popmyie Herorona—JIelOnua;

pemaTth NpUKIagHbIe 3a/1a4yd, B TOM YHUCJE COLUUAIbHO-DKOHOMHYECKOTO H
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMaTHUYECKOTO aHAJK3a.

111.8. denepanpHas padoyasi mporpaMmma yaeOHOTO Kypca «['eomerpus».

111.8.1. [losicHuTeNbHAS 3aMKCKA.

111.8.1.1. BaxHocTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CPEIHETO



o01ero oopa3oBanust 00yCIOBJICHA MPAKTUIECKONM 3HAYUMOCTHIO METANPEIMETHBIX
U MPEAMETHBIX Pe3yIbTaTOB OOyUYEHHUS TEOMETPUH B HAMPAaBICHUH JTHYHOCTHOTO
pa3BUTHSA OOydaromuxcs, (GopMHUpOBaHUS (YHKIUOHATHLHOM MaTeMaTHIeCKOU
I'PaMOTHOCTH, U3yYEHUs IPYTUX YUEOHBIX TUCIUIUTMH. Pa3BuTHe y 00ydaromuxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH M TPOUCXOKIECHUU TEOMETPHUUCCKUX
aOCTpaKIuii, COOTHOIICHHH PEATbHOTO W HACATBHOTO, XapaKTepe OTPaKCHUS
MaTeMaTHYECKON HAyKOM SIBJICHUN U TIPOIIECCOB PEATbHOTO MHUPa, MECTE TEOMETPUH
B CHCTEME HayK W POJIM MAaTEMaTHICCKOTO MOJICITUPOBAHUS B HAYYHOM TTO3HAHUU U
B IpPakTUKE CMOCOOCTBYeT (OPMUPOBAHMIO HAYYHOTO  MHUPOBO33PEHUS
oOydJaronmxcs, a Tak)Ke KauyeCTB MBIIUICHUs, HEOOXOAUMBIX [UJIS aJanTaliy B
COBPEMEHHOM OOIIECTBE.

111.8.1.2. 'eomeTpust sABJISICTCS OJHUM M3 0A30BBIX IPEAMETOB Ha yYPOBHE
cpeaHero o01ero o0pa3oBaHus, TaKk Kak 00€CIIeYMBAET BOBMOKHOCTh U3YUEHUSI KaK
JTUCITUTIINH €CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH, TaK M TYMaHUTaPHOM.

111.8.1.3. Jlornueckoe  MblIUieHUE, (QopMuUpyemMoe TpU  U3YYCHUH
OOyJaroNMMHUCSl TIOHATHHHBIX OCHOB TEOMETPHUM W TIOCTPOSHUHU IICTIOUKH
JIOTUYECKUX YTBEPXKICHUW B XOJE PEIICHUS TeOMETPUYECKUX 3a7a4, YMEHUE
BBIJIBUTaTh W ONPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO WCIOJIB3YIOTCS TpH
pEIICHUH 3329 €CTeCTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTHU U3 Kypca (GPU3HUKH.

111.8.1.4. OpueHranus deIOBEeKa B TMPOCTPAHCTBE — YCJIOBHE €ro
COIMAJIBHOTO OBITHS, opMa OTPaKEHHUS OKPY>KAIOIIETO MUPA, YCIOBUE YCITCIITHOTO
MO3HAHUA W AaKTUBHOTO MpeoOpa3oBaHus AeHCTBUTENbHOCTU. OmnepupoBaHUe
MIPOCTPAHCTBEHHBIMU O0pa3zaMu OOBEAMHSET pa3Hble BUABI YUYEOHOU M TPY/IOBOM
NEATEILHOCTH, SBIIICTCS OMHUM M3 MPO(EeCCHOHATBLHO BXKHBIX KAQ4e€CTB, MIOATOMY
aKTyaibHa 3adada (GOPMHPOBAHUS y OOYYaIOMIUXCS TPOCTPAHCTBEHHOTO
MBIIIICHAST KaK Pa3HOBHJIHOCTH OOpPA3HOTO MBINUICHHS — CYIIECTBEHHOTO
KOMITOHEHTAa B TIOATOTOBKE K TPAKTHYCCKOW JEATCILHOCTH TI0 MHOTHUM
HaIpaBJICHUSM.

111.8.1.5. Ilenp ocBoeHust mporpaMMbl yueOHOro kypca «l'eomerpusi» Ha

06a30BOM ypoBHE 00ydeHHs — 001Ie00pa30BaTeIbHOE U OOIIEKYIHTYPHOE Pa3BUTHE



oOyuaronuxcs yepes o0ecrnedeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMs
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHW M  JIEHCTBUM, creuu(UUHBIX
T€OMETPUH, BO3MOXXHOCTHM  YCHEIIHOTO MPOJOHKEHHS  O00pa3oBaHUA  TIO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IPUKJIAHBIM UCIIOJIb30BAaHUEM T€OMETPHUHU.

111.8.1.6. [lpuoputeTHpiMA  3aadaMd  OCBOCHHsSI  Yy4eOHOTO  Kypca
«I'eometpum» Ha 6a3o0BoM ypoBHe B 10—11 knmaccax sBhsitoTCS:

(opMupOBaHKE MPENCTABICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYyJIBTYpPHI
Y OCO3HAHME €€ B3aMMOCBSI3U C OKPY’KAIOIIUM MHPOM;

(opMupOBaHUE NMPEACTABICHUS O MHOTOI'PAaHHUKAX U TeJaX BPALCHUS Kak
O BO)XHEWIINX MATEMaTUYECKUX MOJEIAX, MMO3BOJIAIOIIMX ONMCHIBATH M U3y4aTh
pa3HbIE SIBJICHUSI OKPY’KAIOIIET0 MHUPA;

(opMupOBaHHE YMEHUSI pacliO3HABATh Ha YEPTEKAX, MOJEIIAX U B PEAIbHOM
MUpE MHOTOTPAaHHUKH U T€Ja BPalllCHHUS;

OBJIAJICHHE METOJAMM PEIICHMs 33Ja4 Ha MOCTPOCHHSI HAa W300paKEHUSX
IPOCTPAaHCTBEHHBIX QUTYD;

(dopMHpOBaHWE YMEHHUS ONEPUPOBATH OCHOBHBIMU  MOHSTHUSMU O
MHOTOTpaHHHUKAaX M TejlaX BPAIICHUs U UX OCHOBHBIMH CBOWCTBaMU;

OBJIAJICHUE AITOPUTMAMHM PEIICHHs] OCHOBHBIX THUIIOB 3aJa4, ()OPMUPOBAHUE
YMEHUSI MPOBOJAUTH HECIOXHBIE J0KA3aTEIbHbIE PACCYKICHHUSI B XOJI€ pELICHUs
CTEPEOMETPUUECKHUX 3a7a4 U 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM;

Pa3BUTHE MHTEIIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN 00yYarolumxcs,
NIO3HABATEJIbHOM  AKTHUBHOCTH, HCCIIECJOBATEIbCKUX YMEHHMM, KPUTUYHOCTH
MBILLUICHHUS;

dopmupoBanre (QYHKIIMOHAIBLHON IPaMOTHOCTH, PEJIEBAHTHOW I'€OMETPHUU:
YMEHHE pacrlo3HaBaTh MPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B peajbHBIX KU3HEHHBIX CUTYAlUsIX U MPU U3YUYCHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEN M  3aKOHOMEPHOCTEH,
dbopMyIIMpoBaTh UX Ha SI3bIKE T€OMETPUM M CO3AaBaTh I'€OMETPUUYECKUE MOJEIH,
IPUMEHSATh OCBOCHHBIM T'€OMETPUYECKUN ammapaTr [Jjs pelIeHUus MpaKTUKO-

OPHUCHTHUPOBAHHLIX 3a/ia4, HWHTCPIPCTUPOBATL W OLCHUBATHL IIOJTYYCHHBIC



pe3yJIbTaThlI.

111.8.1.7. OTnuyuTeNbHOM OCOOEHHOCTHIO MPOTpaMMBbI IO TE€OMETPUU
SBIISIETCS. BKIJIIOUEHHUE B KypC CTEPEOMETPHM B Hauaje €ro M3y4yeHHus 3ajad,
pelaeMbpiX Ha YpOBHE HWHTYUTHUBHOTO TO3HAHUS, U ONpeNeiaEHHBIM 00pa3zoM
OpraHM30BaHHAas padOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTUIO JIOTHYECKOTO U
MPOCTPAHCTBEHHOTO  MBINIJICHUS, CTUMYJIUPYET TPOTEKAHWE WHTYHUTHBHBIX
MPOLIECCOB, MOTUBUPYET K JIaJbHEHIIIEMY U3YUCHHUIO MPEIMETA.

111.8.1.8. IlpeanouteHne OTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOIY
oOyueHusi, TO €CTb TEOPETHMUYECKHE 3HaHWsI HUMEIOT B CBOEH OCHOBE
HENOCPEICTBEHHOE OTHOLIEHHE K MPEeIMETHO-TIPAKTUYECKOW JESITeIbHOCTH.
Pa3BuTHe NpPOCTPAaHCTBEHHBIX MPEJACTABICHUNA Yy O0OydJarommxcsi B Kypce
CTEpEOMETPUU  TMPOBOJUTCS 3a CYET pelIeHHs 3aJad Ha  CO3JIaHue
IPOCTPAHCTBEHHBIX 00pa30B W 3aJad Ha ONEPUPOBAHHME IMPOCTPAHCTBECHHBIMU
oOpazamu. Co3manue oOpaza MNPOBOJUTCS C HCIOJIBb30BAHUEM HATJIAIHOCTH, a
ONEpUPOBAHUE 00pPa30M — B YCIOBUSX OTBJICUYEHUS OT HAIJIITHOCTHU, MBICIEHHOIO
U3MEHEHUS €r0 UCXOJIHOTO COJEpKaHusI.

111.8.1.9. OcHOBHBIMH  COACPKATCIBHBIMU JIMHUSAMH Y4eOHOTO Kypca
«l'eomerpuss» B 10-11 knaccax sBmsarorcsa: «MuororpanHukm», «lIpsmele u
IUIOCKOCTH B TPOCTpaHCTBe», «Tema BpamieHus», «BeKkTopbl U KOOpAWHATHI B
npocTpaHcTBe». DopMHpOBaHHE JIOTUYECKUX YMEHHUH pachpenesisercss 1o
COJIEPKATENBHBIM JIMHUSIM U TI0 TojlaM OOydYeHHUs Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHUs.

111.8.1.10. Conepkanrie oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM
pe3ysibTaTaM OCBOCHHUSI MPOTPaMMBI MO TE€OMETPHHU, PACTIPEACTEHHBIM MO TOJaM
oOy4eHHsI, CTPYKTYPHUPOBAHO TAaKKUM 00pa30oM, YTOOBI OBJIaJIEHUE TEOMETPUUECKUMHU
MOHSTHUSMH M HABBIKAMU OCYIIECTBIIIOCH TIOCTIEA0BATEIBHO U TIOCTYMATEIbHO, C
COOJTIOICHUEM TIPUHIIAIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUAJINCH B
OOIIyI0 CUCTEMY T'€OMETPUUYECKUX TMPEACTABICHUN OOydaloluXcs, pacluupss |
yriyosisis e€, o0pasys MpOoYHble MHOKECTBEHHBIE CBA3H.

111.8.1.11. OGiee ynciio 4aCOB, PEKOMEHIOBAHHBIX ISl U3YYCHHS yIeOHOTO



kypca «['eomerpusi» — 102 gaca: B 10 knacce — 68 yacoB (2 yaca B Hezeno), B 11
kiacce — 34 yaca (1 gac B Heemo).

111.8.2. Conepsxanue o0yuenus B 10 kiacce.

111.8.2.1. IIpsiMbI€ ¥ TUIOCKOCTH B IIPOCTPAHCTBE.

OcHOBHBIE TIOHATHS  cTepeoMeTpud. Touka, mpsmas, IUIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
aKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3auMHOEe pacnojokeHHe MpsSMbIX B MPOCTPAHCTBE: IEPECEKAIOIIHUECS,
napajyielbHble W CKpelMBawluecs mnpsaMble. llapainenbHOCTh MNPSAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: IMAapajuielibHbIE TMpPSMbIE B IPOCTPAHCTBE,
NapaJyieIbHOCTh TPEX MPAMBIX, NapaJUIEIbHOCTh MPSAMOM M IUIOCKOCTH. YTIIBI C
COHAIIPaBJIECHHBIMU CTOPOHAMH, YIOJ MEXAY MNpSIMbBIMU B IIPOCTPAHCTBE.
[TapaiuteTbHOCTB MIIOCKOCTEM: MapasieabHbIE IIIOCKOCTH, CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (GUTYpPHl HAa TJIOCKOCTU: TETPadp,
KyO, mapajuiesenunes1, HOCTPOCHNUE CEUEHU .

[TeprieHAUKYISPHOCTH MPSIMOM U TJIOCKOCTHU: NMEPIICHAUKYJISIPHBIC TIPSIMbIC B
MPOCTPAHCTBE, NPSMbIE MNapaJJIEIbHbIE W MEPNEHAUKYISPHbIE K IIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM U IUIOCKOCTH, TeopemMa O NpsSMOu
MEPIEHINKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY MNPSIMON U
IUIOCKOCTBIO,  JABYIPAHHBIA  YroJ, JIMHEWHBIM Yrojd JBYTPAHHOIO  yIJIA.
[lepneHANKYISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE
OT NPSIMOM J10 TIIOCKOCTH, POEKIHS (PUTypbl Ha MIOCKOCTb. [ leprneHIuKyIsspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
NEePHEeHANKYIIApaXx.

111.8.2.2. MHOTOTpaHHUKH.

[ToHsTHE MHOTOTpaHHKKA, OCHOBHBIE JIEMEHTHI MHOTOTPAHHHKA, BBIITYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPaHHUKH, pa3BEPTKAa MHOTrorpanHuka. [Ipusma: n-yroapHas
pu3Ma, TpaHu U OCHOBAHUS MPHU3MBI, MPsAMasi U HAKJIOHHAs MPU3MBI, OOKOBast U
MOJIHAS OBEPXHOCTh PU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN

napajuiejienune; W ero cpoucrsa. [lupamunaa: n-yrojgpHas nupamMuaa, TpaHd U



OCHOBaHME MUPaMUJIbl, OOKOBAs M TIOJIHAS IOBEPXHOCTh MUPAMU/IbI, IPABUIIbHAS U
yceu€HHas MNHupaMyja. OJIeMEHThl Tpu3Mbl U nupamuabl. [IpaBuibHbIE
MHOTOTPAHHUKU: MOHATUE MPaBUILHOIO MHOTOTpAaHHUKA, MpPaBWIbHAS MpU3Ma U
npaBuibHas TUpaMuaa, MpaBWIbHAs TPEYroyibHAas NUPaMHIa U TPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
nonexa’ap u ukocasap. CeyeHus: IpU3Mbl U MUPAMHUIBIL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH. DJE€MEHTHI CAMMETPHH B MMPAMHUJIAX, NapaJJIEIeNUIe axX, IPAaBUIIbHBIX
MHOTOTPaHHHUKAX.

Boluucienue 5SJeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroOHaM, YTIIbI.
[Inomans OOKOBOW MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MNPSAMOW IPHU3MBI,
IJIOIIAh OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOU npu3mbl. [Lnomans
OOKOBOW MMOBEPXHOCTH M MOBEPXHOCTH MPABWIBHOW IMHPAMHU[bI, TEOPEMA O
IoWaan yceu€HHou nupaMuibl. [Tonstue 06 00béMe. OOBEM MUpPAMUIBI, TPU3MBI.

[Tonobubie Tena B mnpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

111.8.3. Conepsxanne o0yuenus B 11 kmacce.

111.8.3.1. Tena BparieHwus.

Hunuaapuyeckas MTOBEPXHOCTb, oOpazyrorue UWIAHAPUYECKOU
MOBEPXHOCTH, OCh UHWJIWHJIPUYECKOW TMOBEpPXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolias MU OCh, IUIONMIAJb OOKOBOM M TMOJHOMN
IIOBEPXHOCTH.

Konunueckas moBepXHOCTb, 00pa3yIolIie KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepXxHOCTU. KOoHyC: OCHOBaHuME U BepIlIMHA, 00pa3yomias
Y OCh, TIJIOMIA OOKOBOM 1 MOTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA, OCHOBaHMS M OOKOBAs IOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, IUAMETP, IJIONIA/Ib MOBEPXHOCTH CEpHI.
B3aumnoe pacnonoxxenue chepbl U MIIOCKOCTH, KacaTellbHas INIOCKOCTh K cdepe,
Io1aab chepsl.

N3o0pakenne Ten BpalieHus Ha TIIOCKOCTH. Pa3BEpTka MUIMHIIpa U KOHYCA.



KoMmOuHanuu Ten BpamieHuss W MHOTOTPAHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOTPAHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00bEMe
OpsIMOYTOJIBHOTO Tapajijienenumneaa 1 cienctsus u3 He€. OO0bEM HUIMHApA,
KoHyca. O0BEM I1apa U MIomaab chepsl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOLICHUS MEXKIY IUIOIIAISIMHU
NOBEpXHOCTEH, 00bEMaMU OTOOHBIX TEJI.

Ceuenus umiauHApa (MapauieibHO W TEPHEHAMKYJISIPHO OCH), CEUEHUs
KOHYca (TapaijieIbHOe OCHOBAHUIO M TPOXOIAIIEE YepPe3 BEPIUHY ), CEUCHHUS 111apa.

111.8.3.2. BekTopbl 1 KOOPAWHATHI B IPOCTPAHCTBE.

BexkTop Ha miiockocTu u B mpoctpaHcTBe. ClI0KEeHNE U BBIYUTAaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasmoskeHne BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX — C
MpUMEHEHUEM TpaBWJI JACHUCTBUH C BekTopamu. lIpsmoyronpHas cucrtema
KoopauHaT B mpoctpancTBe. Koopaunatel BekTopa. I[lpocreitmme 3amaun B
KOOpJIMHATax. YToi Mexay BekTopamu. CKalspHOE MPOU3BEIECHHUE BEKTOPOB.
Breraucnenre yrioB MEXIy MPSAMBIMU U IUTOCKOCTAMHU. KoopauHATHO-BEKTOPHBIN
METO/JI TIPY PEIICHUN Te€OMETPUIECKHIX 3a/1ad.

111.8.4. [InanupyemMble TIPEIMETHBIE PE3YJIbTaThl OCBOCHUS (eaepabHON
paboueii mporpamMmbl yaeOHOTo Kypca «['eomeTpusi» Ha 6a30BOM ypPOBHE Ha YPOBHE
cpenHero oOmero oOpa3oBaHUS OPUEHTUPOBAHBI HA JIOCTH)KCHHE YPOBHS
MaTeMaTUYeCKOM TPaMOTHOCTH, HEOOXOIUMOTO JJISI YCIEIIHOTO PEIICHUs 3a/1a4d B
peaNbHOM JKU3HU W CO3JIaHUE YCIIOBHIA JUIA UX OOIIEKYIbTYPHOTO Pa3BUTHSI.

111.8.4.1. TlpenmeTHbIe pe3yabTaThl IO OTACIBHBIM TeMaM Y4eOHOTO Kypca
«I"eometpust». K koniy 10 kiacca oOydarouiuiicss Hay4YuTCs:

OTICpUPOBATH OHITHAMU: TOYKA, MPSMasi, IIIOCKOCTh;

MPUMEHSATh aKCHOMBI CTEPEOMETPUU U CIICJICTBHSI M3 HUX MPU PEIICHUH
reOMETPUUYECKUX 3a/1a4;

OIICPUPOBATH NOHATUAMM: TAPAJIICIIBHOCTD U MCPIICHAUKYJIIPHOCTD IMPAMbBIX



U TIOCKOCTEM;

KJaccuuIpoBaTh B3aMMHOE pacrnoioKeHue PSIMBIX
¥ TUTOCKOCTEH B MMPOCTPAHCTBE;

OMepUpOBaTh MOHATUSIMU: JIBYTPAHHBIA YToJ, TpPaHU JABYTPAHHOTO YIJIA,
pebpo ABYTpaHHOTO yTiia, JUHEHHBIM YTroJl ABYTPAHHOTO yIJa, TpajycHas mepa
JIBYTPAHHOTO yTJIa;

OMepUpOBaTh TMOHSATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKIBINA
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, MPAaBUIILHBII MHOTOTPAaHHUK;

pacro3HaBaTh OCHOBHBIE BHUJBI MHOTOTPAaHHUKOB (MUpamMuaa, MpU3Ma,
MPSIMOYTOJIbHBIN TIapaJijIesienuIel, Kyo);

KIaccu(puIMpoBaTh ~ MHOTOTPAHHWKH,  BbIOMpas  OCHOBaHUS IS
Kiaccuukanuy  (BBIMTYKJIbIE ¥ HEBBIMYKJIble MHOTOTPAHHUKH, IPABUIIbHBIE
MHOTOTPAaHHHKH, TIPSIMbIC ¥ HAKJIOHHBIC TTPU3MBI, TAPaJLICIICITUTIC B );

OTIEpHUPOBATH MOHITHAMU: CEKYIIas TNIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB;

OOBSACHSTH MPUHIUIIBI TOCTPOCHUS CEUSHUM, UCTIONB3YSI METO/T CIIE/IOB;

CTPOUTHh CEUEHHUS MHOTOTPAHHUKOB METOJOM  CJIEJIOB, BBITIOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y;

peraTh 3a/1a41 Ha HaXOKJICHNE TEOMETPHYCCKUX BEITUYHH 10 00pa3iaM WiIu
QIrOpUTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOAbl TPU PEIICHUH
CTaHJApTHBIX MAaTEMAaTHYCCKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUNA MEKITY IBYMSI
TOYKaMH, OT TOYKHA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS MPSMBIMU;

pemaTh 3a/1a4M Ha HaXO0K/ICHHE TEOMETPUICCKUX BEJIMYUH 110 00pa3iiaM Wi
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHATUTUYCCKHE METOAbl TPU PEIICHUH
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7ad Ha  BBIYKHCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIUMHUCS TPSIMBIMH, MEXKIy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB;

BBIYHCIIATh O0BEMBI U TUIOIIAA TTOBEPXHOCTEH MHOTOTPAHHHMKOB (ITPU3Ma,

nupamMua) C IpuMeHeHUuEM (PopMyJI, BBIYUCISATH COOTHOIIEHUS MKy TUIOMIAASIMU



MOBEPXHOCTEHN, 00bEMaMU TOI0OHBIX MHOTOT'PAHHUKOB;

OMepUpOBaTh MOHATHUSMHU: CHUMMETpPUS B MPOCTPAHCTBE, IIEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI;

U3BJIEKaTh, NPEOOPA3OBBIBATE W HHTEPHPETUPOBATH HH(MOpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (pUrypax, mpeaCTaBICHHYIO Ha YepTekax U
pPHUCYHKaX;

OPUMEHSTh TEOMETpUYECKUe (AKThl [JIi PEIICHUs] CTEPEeOMETPUUECKUX
3aJ1a4, MPEeANOJaralouX HECKOIbKO AroB PEIICHUs, €CIH YCIOBUS TPUMEHEHUS
3aJlaHbl B SIBHOM (opme;

OPUMEHATh TPOCTEHIINE MPOrpaMMHBIE CpEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3a]1aY;

NPUBOJUTH MPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

NPUMEHSTHh TOJyYEHHBIC 3HAHUS HA TPAKTHKE: aHAJIM3UPOBATH peEabHbBIC
CUTyallUM W TPUMEHSTh HM3yYCHHbIE TMOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4YecKu CQOPMYIHPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEabHbIC
CUTyalldd Ha S3bIKE TEOMETPHM, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajareopbl, pemaTh
MPAKTHUECKHE 3a]Ia4M, CBA3aHHBIE C HAXOXICHUEM I€OMETPHUECKUX BEIUYUH.

111.8.4.2. TlpenMeTHbIe pe3yabTaThl IO OTACIBHBIM TEMaM y4eOHOTO Kypca
«I"eomeTpus». K koniy 11 knacca oOyvarouiuiicss Hay4YuTCs:

ONEepPUPOBATh MOHATUSAMU: IMWIMHAPUYECKAsh TOBEPXHOCTh, 0Opasylouue
WIMHIPUYECKON MOBEPXHOCTH, IUJIMH]P, KOHUYECKasi IOBEPXHOCTb, 00pa3yrolue
KOHUYECKOM TOBEPXHOCTH, KOHYC, Chepruueckas MOBEPXHOCTb;

pacrno3HaBaTh Tejia BpameHus! (IUIUHIp, KOHYC, cepa U map);

OOBSACHSTH CIIOCOOBI OJIyYEHHUSI TeJl BpAIllCHUS;

KJ1accu(UIIMPOBATH B3aUMHOE PaCIookKeHre c(hephl U MIOCKOCTH;

OTIEpUPOBATH MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BHICOTA
CEerMEHTa, IIApOBOW CIIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS,

IapOBOU CEKTOP;



BBIUMCIIATH OOBEMBI M  TUIOMIAAM TIOBEPXHOCTEH Ten  BpalleHus,
TE€OMETPUUYECKUX TeJl C MPUMEHEHHEM (HOpMYT;

OTIEpUPOBATH MOHSATHUSIMH: MHOTOTPAHHUK, BIIUCAHHBIN B Chepy ¥ OTTMCAaHHBIN
okoJio chepsl, chepa, BMcaHHas B MHOTOTPAHHUK WUJTH TEJIO0 BPAIICHUS;

BBIYHUCIISITH COOTHOIIEHUS MEXAY IUIOMAASMU TIOBEPXHOCTEH U 00bEMaMu
IIOJOOHBIX TEN;

n300pakath W3y4aemble (QUTYpbl OT PyKH M C TPUMEHEHHEM TIPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATH (BEIHOCHBIE) IJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TN BPAIICHUS;

W3BJICKaTh, WHTEPHPETHPOBATH W MPeoOpa3oBBIBATh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (DUTYpax, MPEJCTABICHHYIO Ha YepTekKax u
PUCYHKaX;

OTIEpUPOBATH TIOHITHEM BEKTOP B TIPOCTPAHCTBE;

BBITIOJIHATDh JIGUCTBUS CJIOKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKCHHSI BEKTOPA Ha YUCII0, O0BIACHITH, KAKUMHA CBOWCTBAMH OHH 00JIaaIO0T;

IPUMEHSTH IPABWIIO TTApAIIJICIICTUIICA;

OTICpUPOBATH MOHATUAMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpa, YTOJ MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEIACHIE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTOPBHI,

HAXOJUTh CYMMY BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJISIpHOE TMPOU3BEIEHUE, pACKIaAbIBaTh BEKTOpP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/1aBaTh MNIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;

IPUMEHATh TEOMETPUYECKHE (AKTBI JJIi PEIICHHUS CTEPEOMETPHUCCKHUX
3aJ1a4, MPEANOJIararoIuX HECKOIBKO MIAaroB PEIICHUS, €CIIH YCIOBUS TPUMCHCHUS
3aJlaHbl B SIBHOU (opMme;

pemaTh MPOCTEUINe TEOMETPUUYECKHE 3a7ayl Ha NMPUMEHEHHWE BEKTOPHO-

KOOPJIMHATHOT'O METOI;



pemiaTh 3aJayd  Ha JI0KAa3aTElIbCTBO MAaTeMaTHYECKUX OTHOIICHHH W
HAXOXKJIEHUE F€OMETPUUYECKUX BEIIMYUH 0 00pasiiaM WK allrOpUTMaM, MPUMEHSIS
W3BECTHBIE METOBI ITPU PELIEHUU CTAHAAPTHBIX MATEMATHYECKUX 33/1a4;

OPUMEHSATh MPOCTEHINME MpOorpaMMHBIE CpeACTBA U DIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

MPUBOJANTh NPHUMEPHl MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B MPUPONE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MIPUMEHATh TOJYYCHHbIE 3HAHWS Ha NPAKTUKE: aHAJIU3UPOBATh peEajbHBIC
CUTyallUM W NPHUMEHATh W3YyYCHHBIE TOHATHS B IPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTUYeCKd C(HOPMYIHPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, anmapara ajireopsl, pelaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKJIECHUEM T'€OMETPUUYECKUX BEIUYHMH.

111.9. ®enepanbHas paboyas mporpamma yueOHoro kypca «BeposTHOCTh U
CTaTUCTHKA».

111.9.1. TlosicHuTeNnbHAS 3aMKCKAa.

111.9.1.1. YuelGnsiii kypc «BeposITHOCTh U CTaTUCTHKa» 0a30BOT0 YPOBHS
ABJIIETCS POJAOHKEHUEM M PAa3BUTHUEM OJTHOMMEHHOTO Y4e€OHOro Kypca 0a30BOro
YPOBHSI OCHOBHOTO 00mIero o0pa3oBaHMs. YUYeOHBIM Kypc MpeAHa3HAyeH s
dopMupoBaHUsA y OO0YyYarOIIMXCsl CTATUCTUYECKON KYJbTYphl U MOHUMAaHMS POJIU
TEOPUH BEPOSTHOCTEH KaK MaTeMaTH4YeCKOro WHCTPYMEHTa MJid HW3Yy4YeHUs
CIIy4alHBIX COOBITHH, BeMUMH U TporeccoB. [Ipu m3yueHun ydeOHOTro Kypca
oOoramaroTcsi MPEACTaBICHUS OOydYalolUXcs O METOoJax HCCIeJOBaHUs
U3MEHYMBOTO MHpPA, PaA3BUBACTCA TNOHMMAHUE 3HAYMMOCTH U  OOUIHOCTHU
MaTE€MaTUYECKUX METOJOB MO3HAHUS KaK HEOTBEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI.

111.9.1.2. Conepxanrie ydeOHOTO Kypca HampaBJ€HO Ha 3aKpeIICHHUE
3HAaHUW, TMOJYYEHHBIX MpPH H3YYEHHUH Kypca Ha YpPOBHE OCHOBHOIO OOIIETo
oOpa3oBaHMs, M Ha pa3BUTHE MPEACTABICHUN O CIy4allHBIX BEJIMYMHAX H

B3aMMOCB34X MCIKAY HUMHU Ha BAXKHBIX ITPUMCPAX, CHOKCETBI KOTOPLIX IMOYCPITHY ThI



U3 OKpy>Karouiero mupa. B pesynbrare y 00ydarommxcs JOJKHO CPOPMUPOBATHCS
MpeACTaBlIeHUEe O Haubojee yHNOTPEOUTENbHBIX M OOUMX MaTEeMaTUYECKHX
MOJENAX,  HWCIONB3YEMBIX  JUIA  ONHWCAHWS  AHTPOIIOMETPUYECKUX U
neMorpauyeckux BETUYHH, MOTPEUIHOCTEH B Pa3IMYHOTO PO H3MEPECHMSIX,
JUTUTEIIBHOCTH 0€30TKa3HON pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK
MacCCOBBIX SIBJICHUU U MPOIIECCOB B OOIIECTBE.

111.9.1.3. B cOOTBETCTBUM C YKa3aHHBIMH IIEISIMHU B CTPYKType y4eOHOIo
Kypca « BeposITHOCTB U CTaTUCTHKA» JJIs1 yPOBHSA CpEAHEro o01iero oopa3oBaHus Ha
0a30BOM YypOBHE BBIJICJICHBI CIIEAYIONINE OCHOBHBIC COJEpKATEIbHBIC JIMHUMU:
«Cnyyalinbie COOBITHS U BEPOIATHOCTHY, «CirydaliHble BEJTMUUHBI M 3aKOH OOJIBIINX
qUCEI».

111.9.1.4. Baxuyro 49acTh yd4eOHOTO Kypca 3aHUMaeT HU3Yy4YCHHUE
T€OMETPUUECKOTO U OWHOMHAJIFHOTO pACIpeleNieHH W 3HAKOMCTBO C HX
HEIPEPHIBHBIMU aHAJIOTaMH — ITOKa3aTeIbHBIM U HOPMAIBHBIM PacTIpeICTICHUSIMU.

111.9.1.5. Conepxanue nuHun «Ciy4dailHble COOBITUSI M BEPOSITHOCTU»
CIY>)KUT OCHOBOM st (OpMUpOBaHMSI TPEACTABICHUM O pachpeacsiCHUn
BEPOSITHOCTEM MEXIY 3HAUCHUSMH CIyYalHBIX BEJIWYMH, a TakKe 3Ta JIMHUS
HeoOxoanMa Kak 0aza i U3y4eHHs 3aKoHa OOJbIINX Yncel — QyHAAMEHTAIBHOTO
3aKOHA, JEHCTBYIOIIETO B MPHUPOJAE M OOIIECTBE M MMEIOIIETO MaTeMaTHUECKYIO
dbopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MpeiaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHIMAJIBHBIM HCITOJIb30BAaHUEM MaTeMaTHYeCKOTro (popmain3ma.

111.9.1.6. Temsl, cBsi3aHHBIC C HENPEPHIBHBIMU CIIyYaHHBIMH BEJIMYUHAMH,
aKIIEHTUPYIOT BHUMAHHUE OOYYAIOIIMXCS HA OMHUCAHUM U U3YYCHUU CIIyYaHBIX
SIBJICHMA C TOMOIIBIO HETPEPBIBHBIX (DyHKIHH. OCHOBHOC BHUMAHHE YIEIISCTCS
MOKA3aTeIbHOMY W HOPMAJIBHOMY PACTIPEICICHUSIM, MPU 3TOM TMPEIO0JIaraeTcs
O3HAaKOMHTEIFHOE U3yUeHNE MaTepraia 6e3 J0Ka3aTeIbCTB TIPUMEHSIEMbIX (aKTOB.

111.9.1.7. OO1iee ynciio 4acoB, pEKOMEHAOBAHHBIX JJISI U3YUYEHHUS Y4eOHOTO
Kypca «BeposTHOCTh U cratucTtuka» — 68 yacos: B 10 knacce — 34 yaca (1 gac B
Hezneno), B 11 knacce — 34 vaca (1 gac B Henento).

111.9.2. Conepsxanne o0yuenus B 10 kmacce.



[IpeacraBineHre JaHHBIX C MOMOIIbIO Ta0muy u auarpamMm. CpeanHee
apupMeTuyecKoe, MeauaHa, HauOoJblllee W HaWMEHbIIEe 3HAYCHHUSA, pa3Max,
JUCIIEPCHUST U CTAHJIAPTHOE OTKIOHEHUE YMCIOBBIX HAOOPOB.

Crny4aiiHble SKCIIEPUMEHTHI (OIBIThI) U CITy4alHbIE COOBITHSA. DJIeMEHTapHbIC
coObITHS (MCX0nbl). BeposTHOCTh ciaydailHOTO COOBITHS. binM30CcTh 9acToThl
BEpPOSTHOCTH COOBITHI. CydaifHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITHSIMU.  BeposiTHOCTHU  COOBITUH B OMBITaX C  PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu HaJy COOBITUSIMU: TIEpECEUEHNE, 00bETUHEHUE, IPOTUBOIIOIO0KHbBIE
coObITHs. Jluarpammel Ditepa. opmyiia CI0KEHUS BEPOSTHOCTEH.

YcnoBHAsE BEPOATHOCTb. Y MHOKEHUE BEPOSTHOCTEH. JlepeBO cCiy4allHOTO
sKcriepuMenTa. @opmyiia MmoaHo BeposiTHOCTH. He3aBrucruMbie COOBITHS.

KomOunaropHoe npaBuiio ymHoxkeHus. [lepecranoBku u gakropuain. Yucimo
coueranuid. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HeroToHa.

bunapHbIii ciyyaliHbIi ONBIT (MCIIBITAHKE), yCIIEX U Heylada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUM 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUN bepHyIn.

CnyuaiiHas BennuuHa. Pacnpenenenne  BepostHOcTen. Jlmarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMMAJILHOE.

111.9.3. Conepsxanue oOyuenus B 11 xiacce.

UucnoBele  XapaKTEPUCTUKU  CIIyYaWHBIX BEJIIMYMH: MAaTeMaTUYECKOE
OXXMJAHUE, JUCIEPCUs U CTaHAAPTHOE OTKIOHEeHue. IIpumepsl npuMeHeHus
MaTeMaTUYECKOTO0 OXKUIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOW JKHU3HU.
Marematnyeckoe OxujaHue OWHAPHOW CIy4yalHOW BeNMWYWHBI. MaTemaTtudeckoe
O’KMJIAHUE CYMMBI CIIyYalHbIX BEIUYMH. MaTeMaTHUEeCKOE OKHUIAHUE U TUCTIEPCUS
reOMETPUYECKOT0 U OMHOMHAJIBHOTO pacipeiesIeHUH.

3akoH OOJBIIMX YHCENT W €ro pojib B HayKe, IpHUpPOJEe U OOIECTBe.
Br100opouHbIit METO/ MCCIIEAOBAHUM.

[Ipumeppl HENpEephIBHBIX CIIyYalHbIX BeIWYUH. [loHATHE O TIIOTHOCTH



pacrnpeneneHus. 3a1aun, IPUBOASIIME K HOPMaJIbHOMY pactpeneneHuro. [lonarue
0 HOPMAJIbHOM PacCIpeEICHUN.

111.9.4. TIpeameTHBIC PE3yNHTATHI OCBOCHHSI YIEOHOTO Kypca « BeposaTHOCTh
U CTAaTUCTHKa» Ha 0a30BOM ypOBHE Ha YpOBHE CpPEIHEro oOIiero oopa3oBaHUs
OPUEHTUPOBaHbl Ha JOCTH)KEHHE YpPOBHS MaTeMaTUYEeCKOW TIpaMOTHOCTH,
HEOOXOMMOr0 ISl YCIEIIHOTO PEIICHUs 3a7a4 U Mpo0JieM B peasibHOM JKU3HU U
CO37[aHME YCIIOBUHM JJIsl UX OOIIEKYJIBTYPHOTO Pa3BUTHS.

111.9.4.1. llpenmeTHBIE pe3yAbTATHI IO OTAETHHBIM TEMaM y4eOHOTO Kypca
«BepostHOCTB U cTatucTukay. K koniy 10 knacca oOy4daromuiicss Hay4uTCs:

YUTaTh U CTPOUTH TaOJIUIBI U TUATPAMMBIL;

ONepupoBaTh  MOHATHSAMHU:  CpelHee  apu(pMETHYEeCKOoe,  MEIHUaHa,
HauOoJIbIIIee, HAMMEHBIIIEE 3HAYEHUE, pa3MaX MACCUBA YUCIOBBIX JAHHBIX;

ONEepUPOBaATh MOHATUSAMHU: CIYYaWHBIM 3KCIEPUMEHT (OMBIT) U ClIydailHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTApPHBIM HMCXOJ) CIy4YallHOTO OIbITA,
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYalHBIMH COOBITHSIMH,
HaXOJUTh W CPAaBHUBATH BEPOSTHOCTH COOBITHUA B M3YyYEHHBIX CIIyYalHBIX
DKCIIEPUMEHTAX;

HaxXOAUTh U (HOPMYJIHPOBATH COOBITHS: TIEpeCECUCHUE U 00bETMHEHUE TAHHBIX
COOBITUM, COOBITHE, TPOTUBOIOJIOKHOE JIAHHOMY COOBITHIO, TOJh30BaThCs
auarpaMMmamu Jisepa u GopMyJIoi CI0KEHHUsST BEpOSITHOCTEN TIPH PEIICHUH 3a/1a4;

OMepUpOBaTh MOHATUAMU: YCIOBHASI BEPOSTHOCTb, HE3ABUCUMBIE COOBITHS,
HaXOJUTh BEPOSATHOCTH C IOMOIIBIO NPABHUJIA YMHOXXEHHS, C MOMOILBIO J€peBa
CJIy4YalHOTO OIBITA;

OPUMEHSATH KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUH 3a/1ay;

ONEPUPOBATh MOHSATUSIMU: HCIBITAHUE, HE3aBUCUMBIC HCIIBITAHUS, CEPHs
UCIIBITAaHUM, yCHeX W Heyaada, HaXOAUTh BEPOATHOCTH COOBITHI B CepUU
HE3aBUCUMBIX UCHBITAHUN /10 TMIEPBOIO YCIeXa, HAXOIUTh BEPOATHOCTU COOBITHI B
cepuu ucnbiTanuil bepnyiuu;

OmnepupoBaTh  MOHATUAMM:  ClIy4yalHas  BEJMYMHA,  paclpeiesieHue

BEPOSTHOCTEM, TMarpaMMa pacrpeieICHuUs.



111.9.4.2. llpenMeTHbIC PE3yIbTATHI MO OTACILHBIM T€MaM y4eOHOTO Kypca
«BeposatHocTb u ctatucTukay. K konity 11 kiacca oOydaromumiicss Hay4uTCs:

CpaBHUBAaTh  BEPOSTHOCTH  3HAYCHUM  CIy4YalHOW  BEJIUYUHBI IO
pacrpeiefieHUI0 WU C TOMOUIBIO TUarpaMM;

OTIEpUPOBATH MOHATHEM MAaTEMATHUECKOTO OKHIaHMSI, TPUBOAUTH PUMEPHI,
KaK TMPUMEHSCTCS MAaTeMaTHYeCKOE OXKHJAHWE CIIyYailHOW BETWYMHBI HAXOIUTh
MaTEeMaTUYECKOEe 0KUJIaHUE T10 JAHHOMY PACTIPEICICHHUIO;

MMETh MPEJCTABICHUE O 3aKOHE OOJIBIINX YHCET,

HMCTD IMPCACTABICHUC O HOPMAJIbHOM PACIIPCACICHUM.
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