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MNOACHUTEJIBHAS 3AIINCKA
Pabowas mnporpamma mo ydyeOHOMy mpeamery «Maremaruka» (0a30BbIi YpOBEHb)
(mpenMeTtHass obmacte «MaremaTuka W WHGOPMATHKa») HAa YPOBHE CPEIHEr0 OOIIero
00pa30BaHMs COCTaBJIEHA Ha OCHOBE:!
- ®enepanbHoro 3akoHa Poccuiickoit deneparuu ot 29 nexadbps 2012 roma Ne 273-D3 «O6
oOpazoBanuu B Poccuiickoit denepaunn» (B pea. U3BMEHEHUN);
- KonBenuuu o npaBax peb&HKa;

— (enepanbHBIi TOCYNAapCTBEHHBIH 00pa3oBaTeNbHBIM CTaHIApT CpeaHEero oOIIero
o0pa3oBaHMs, YTBEPXKIACHHbIA MpUKa3oM MuHHCTEpCTBAa 00pa30BaHUS U HAYKH
Poccuiickoit ®@enepauun ot 17 mas 2012 r. Ne 413 ¢ u3MEHEHHSIMU, BHECEHHBIMU
npukazamMu MuHucTEepcTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanuu Ne 732 ot 12
asrycra 2022 r. (nanee — ®I'OC COO)

— B COOTBEeTCTBHH C (eaepanbHO 00pa30BaTeIbHONW MPOTPaMMON CpPEAHEro OOIIero
oOpasoBaHus, yTBEPKIeHHOH mpukazom Munnpocsemenus PO Ne 371 ot 18.05.2023 r.
( manee — ®OII COO).

— OcHOBHOH 00pa3oBaTeIbHON MPOrPaMMEBI cpeHero obmiero oopazoanust MAOY COIII
Nell nm. B. K. CmupnoBa r. Tomcka;

— Ilpuxkaz3 MunmnpocBemenuss Poccun ot 21.09.2022 N 858 "OO6 yTBepKIAeHHUH
(denepanbHOro nepeyHs y4yeOHUKOB, JOMYLIEHHBIX K HCIIOJIb30BAHUIO IIPHU peallu3aluu
UMEIOIINX TOCYJAapCTBEHHYIO aKKPEAUTALMI0 00pa30BaTEIbHBIX MPOTPaMM HAdajIbHOTO
o0miero, OCHOBHOTO OOMIEro, CpeaHero oOmero oOpa3oBaHMs OpPraHU3ALUSMH,
OCYHIECTBIISIOIIMMU 00pa30BaTENbHYIO JAEATEIbHOCTh W YCTAHOBJICHUS MPEAEITHLHOTO
CpPOKa MCIIOJb30BAaHUSI HCKIIOYEHHBIX yueOHMKOB" (3aperucrpupoBaHo B MuHiocTe
Poccun 01.11.2022 N 70799)

— -IlocranoBnenue ['7maBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOTO Bpada POCCHICKOM
Oenepanuu ot 28 ceHTs10ps 2020 r. Ne28 «OO0 yrtBepkaeHuu canutapHbix npasui CII
2.43648-20 «CaHUTapHO-3MUAEMHUOIOTHYECKIE  TpeOOBaHUS K  OpPraHHU3aIUsIM
BOCIHUTAHUS U 00yUEHHUs, OTJbIXA U 03[IOPOBIICHUS JETEN U MOJIOICIKIY;

— IlocranoBnenune I'JTaBHOrO TroOCyJIapCTBEHHOIO CAaHMTApHOrO Bpada Pocculickon
Oeneparun ot 28 sHBaps 2021 1. Ne2 «O0 yTBep»A€HUU CAHUTAPHBIX MPaBHJI U HOPM
CanlluH 1.2.3685-21 «I'uruennuyeckue HOpMaTHBBl U TpeOOBaHHUS K O0OECHEUYEHHUIO
Oe3omacHOCTH U (WK) 6€3BPETHOCTH IS YesloBeKa (PaKTOPOB cpeIbl OOUTaHUSD)

— - Ilpuka3 Munnpocseuienus Poccun ot 22.03.2021 Nell5 «O6 yrBepxaenuu Ilopsaka
OpraHu3allil U OCYILIECTBJIEHUS 00pa3oBaTeIbHON JI€ATENBHOCTH 10 OCHOBHBIM
o011eo0pa3oBaTeabHbIM IPOrpaMMaM — OOpPa30BaTEIbHBIM IMPOrpaMMaM HadajlbHOTO
00111eT0, OCHOBHOTO OOIIET0 U CPEIHETO OOIIETO 00pa30BaHU»;

— VYHuBepcaJgbHblE KJIacCU(PUKATOPBl PpacCHpeleNeHHbIX II0 KjaccaM MpPOBEPSIEMbIX
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNIbHON MporpamMmbl IO
YPOBHSIM 0011er0 00pa30BaHUs M JIEMEHTOB COJEpKaHUA MO Y4eOHBIM IpeaMeTaM JUls
UCIIONIb30BaHUsl B (pelepanbHBIX M PErHOHAJbHBIX MPOLEAYpax OLIEHKH KauyecTBa
o0Opa3oBaHus, OJ0OpEHHbIE pelmeHHeM  (enepaabHOro  y4yeOHO-METOJUYECKOro
o0benuHeHus 1o obmiemy obOpaszoBanuio (mamee ®YMO) (mporokon ot 12.04.2021r.
Nel/21), nmoarorosneHHsle @DenepanbHBIM TOCYAAPCTBEHHBIM OIOKETHBIM HAay4YHBIM
yupexenueM «DenepanbHbIi HHCTUTYT NMEAArorndeckux U3MepeHHui» 1 pa3MeIleHHbIe
Ha caiite https://tc.edsoo.ru/;

— (denepanbHOil paboueil mporpaMMbl BOCIUTAHUS, C YIETOM paclpeie€HHbIX MO KilaccaM
MpOBEpSEMBIX TpPeOOBaHMM K pe3yJbTaTaM OCBOECHHMS OCHOBHOM 00pa3oBaTeIbHOU
IIPOrpamMMbl OCHOBHOT'O 00111eT0 00pa30BaHusl.

PabGouas mporpamMMa mno ydeGHOMY TmpenMery «MaremaTuka» (yriIyOJIEHHBI YypOBEHb)
(mpenmeTHass obnacth «MaremaTuka ¥ MH()OPMATHKa») BKIIOYAET IMOSICHUTEIBHYIO 3aIMCKY,
coJiepkaHue OO0y4yeHHs, IMJIaHUpPyEeMble Pe3ylbTaTbl OCBOCHMSI MPOTPaMMbI [0 MaTeMaTHKe,
TEMaTHYECKOE TUIAaHUPOBAHHUE.



[losicHutenpHas 3amucka OTpakaeT OOIIME WeNM W 3a7auyd M3yYeHUs MaTeMaTHKH,
XapaKTEPUCTHKY TCUXOJOTUYECKUX MPEINOChUIOK K €€ M3ydeHHI0 O0ydarolIMMUCs, MECTO B
CTPYKType y4eOHOro IUlaHa, a TaKXke MOAXOAbl K OTOOpYy cojepaHHs, K OIpeIeiIeHHI0
IUIAHUPYEMBIX PE3YJITATOB U K CTPYKTYPE TEMAaTUUYECKOIO IUIAHUPOBAHMSL.

Copepxannie 00ydeHHUs paCKphIBaeT CoJiepKaTeIbHbIC IMHUU, KOTOPbIE MpelaratoTcs s
00513aTEIbHOTO N3YYEHUS B KAKIOM KJIaCCe Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus.

[Inanupyemsle pe3yapTaThl OCBOCHHS IPOTPaMMBI [0 MATEMATUKE BKIKOYAIOT JINYHOCTHBIE,
METalpeIMETHbIE pe3yJbTaThl 3a BECh NEpuoJ OOY4YeHHs Ha YpPOBHE CpEIHEro OOIIero
o0pa3oBaHus, a TAKXKe MPEIMETHbBIE TOCTHKEHUS 00y4ar0IIerocs 3a KaXKIblid roJ] 00yueHusl.

[Iporpamma 1o MaTeMaTuke yriayOsEHHOIO YpOBHS U1 00y4arOLIMXCs HA YPOBHE CPEIHETr0
obmrero obpaszoBanusi papadborana Ha ocHoBe PI'OC COO ¢ y4éToM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, NPEAbABIAEMbIX K MaTEMAaTUYECKOMY OOpa30BaHMIO, M TPaJAULUN POCCHICKOro
oOpa3zoBanus. Peanu3zamust mporpaMMsbl 10 MaTeMaTHKE 0OECIIEYMBAET OBJIAZCHUE KIIOYEBBHIMH
KOMIIETEHIIUSIMU, COCTaBJISIFOIMMHU OCHOBY Ul CaMOpa3BUTHUS U HEMPEPHIBHOIO 0Opa3oBaHMUs,
[EJIOCTHOCTh  OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIILHOTO PA3BUTHUSl JIMYHOCTH
00y4aromuxcs.

B mporpamme mo mareMaTHKe YYTEHBI WIeH M moyiokeHus «KoHmenmuu pa3BUTHS
mMareMaTHueckoro oOpasoBanusi B Poccuiickoil ®enepauuun». B cooTBeTCTBMM ¢ Ha3BaHHEM
KOHLENIMY MaTeMaThuyeckoe o0pa3oBaHUe JOHKHO, B YaCTHOCTH, pelIaTh 3a7ady o0ecredyeHus
HE00XO0IMMOr0 CTpaHe yuciia 00yyaromuxcs, MaTeMaTuyeckast HoJroTOBKa KOTOPBIX JOCTaTOYHA
JUIsL TIPOJOJDKEHHMs] 00pa3oBaHUsl IO pPAa3IMUHBIM HAIpPaBJICHUSM, BKJIOYas IPENoJaBaHUE
MaTeMaTHKHU, MaTeMaTHYECKUE UCCIIeI0BaHMs, paboTy B chepe MHPOPMAITMOHHBIX TEXHOJIOTHH 1
IpYyruX, a TakKe oOecnedeHHs I KaxJoro oO0yyarollerocsi BO3MOXHOCTH JIOCTHKEHUS
MaTeMaTHYeCKOM IMOJArOTOBKM B COOTBETCTBUM C HEOOXOAMMBIM €My ypoBHEM. VIMeHHO Ha
pelIeHue TUX 3a/1a4 HallelieHa MporpaMma o MaTeMaTuke yriryOJaeHHOTO YPOBHSL.

B snoxy uum¢poBoil TpaHchopmanuu Bcex cdep UEIOBEUECKOH AEATENbHOCTH
HEBO3MOKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0O€3 XOopolled mMaTeMaTh4ecKou
HOJArOTOBKU. OTO OOYCIOBJIEHO TEM, 4YTO B HAllM JHU pacTéT YHUCIO CHEeNHaIbHOCTEH,

CBSI3aHHBIX C HEMOCPEICTBEHHBIM IPUMEHEHHEM MaTEMaTHKU: U B cepe SKOHOMUKH, U
B OM3HEce, U B TEXHOJIOTMYECKHUX 00JIACTSIX, U Jake TyMaHUTapHbIX chepax. Takum
o0pa3oM, Kpyr oOyd4aromuxcs, A1 KOTOPbIX MaTeéMaThKa CTAaHOBUTCS 3HAUMMBIM IPEIMETOM,
(dyHIaMeHTOM 00pa3oBaHMs, CYIIECTBEHHO pacimupsercsi. B Hero BXOJSIT HE TOJBKO
oOyyaromuecsi, IUIAHUPYIONIUE 3aHUMAThCA TBOPUYECKOW M HCCIEI0BATENIbCKOM paboToil B
001acTH MaTeMaTHKH, UH(HOPMATUKH, (PU3UKH, SKOHOMHUKH U B IPYTHX O0JIACTIX, HO U TE, KOMY
MaTeMaTHhKa HyXHa JUIsl UCTIONb30BaHMsI B MPOQECCUSIX, HE CBI3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpuknagHas 3HaYMMOCTh MaTeMaTHKH OOYCIIOBJIEHA TEM, YTO €€ MPEeIMETOM SBIISIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYpPbl HAIllEro MHUpa: MPOCTPAHCTBEHHbIE (JOPMBI U KOJIMYECTBEHHBIE
OTHOIIEHUSI, (PyHKIIMOHAIbHBIE 3aBUCUMOCTH M KaTETOPHH HEONPEAEIEHHOCTH, OT MPOCTEHIIINX,
YCBaMBAa€MbIX B HEMOCPEACTBEHHOM OIIBITE, O JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JJIs
pasBUTH HAy4YHBIX M TEXHOJOTMUYECKMX HAeH. be3 KOHKpeTHBIX MaTeMaTHYeCKUX 3HaHUH
3aTpyJHEHO MOHMMAaHWE MPUHIIUIIOB YCTPOMCTBA M HUCHOJb30BAaHUS COBPEMEHHON TEXHHUKH,
BOCIIPUATHE M HMHTEPIIpPETalusl pasHOOOpa3HOH COLMAIbHOM, SKOHOMUYECKOH, MOJUTUYECKON
uH(popMalnu, ManodpeKTUBHA MOBCEIHEBHAS MMPAaKTUYECKas JIeATeNbHOCTh. Bo MHOTHX chepax
npoeCCHOHATBHON JIeITENbHOCTH TPeOYIOTCS YMEHHs BBINOJHATH PacuéThl, COCTABIAThH
QITOPUTMBI, TPUMEHATh (HOPMYJIIBI, MPOBOIUTH TEOMETPUUYECKHE H3MEPEHHUS W TOCTPOCHHS,
YuTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH M MPEJCTABIATh MH(POPMALHUIO B BHJE TaOJMIL,
arpaMM ¥ rpa)uKkoB, TIOHUMAaTh BEPOSTHOCTHBIA XapaKTep CIyYalHbBIX COOBITHIA.

OnHOBpPEMEHHO ¢ pacuIMpeHreM cep NpUMeHEeHNs MaTEMaTHKHU B COBPEMEHHOM OOILECTBE
BcE€ Oosiee BaXHbIM CTAaHOBUTCA MAaTeMAaTUYECKUW CTHJIb MBILUICHUS, MPOSBISIOUIMICS B
olpesieNI€HHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce n3y4yeHus MaTeMaTUKH B apceHall IpUEMOB U
METOJIOB MBILUIEHHS YEJIOBEKa €CTECTBEHHBIM O0pa3oM BKIIIOYAIOTCA MHIAYKIUS U JACTyKIuS,



0000mIeHNE M KOHKpPETH3allus, aHallu3 W CHHTE3, KiIacCH(pUKAUsI U CUCTEMaTH3aIlus,
abctparupoBanue u aHanorus. OOBEKTHl MaTeMaTHUECKUX YMO3AKIIOUEHUH, IMpaBHia HX
KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUYECKUX MMOCTPOCHHM, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus1 (OopMyIHpoBaTh, 0OOCHOBBIBATh W JIOKAa3bIBaTh CYKICHHSA, TEM CaMbIM (POpMHUPYIOT
JIOTMYECKUH  CTHJIb MBIIUIEHHUS.

Benymas POJIb IPUHAUICKUT MaTeMaTHKe B (HOPMUPOBAHHM AITOPUTMUYECKOM
KOMITIOHCHTBI MBIIIICHUS W BOCIHMTAHWHM YMEHHU JCHCTBOBAaTh IO 3aJaHHBIM allfOPUTMaM,
COBepH_IeHCTBOBaTb U3BCCTHBIC U KOHCTPYI/IpOBaTb HOBBIC. B HpOHCCCC peIJ_IeHI/ISI 3a1a4 — OCHOBBI
JUTSL OPTaHM3AIMK YYCOHOM JESITeIbHOCTH Ha YPOKaX MaTeMaTHKH — Pa3BUBAIOTCS TBOpYECKas U
HpI/IKJIaZ[HaSI CTOpOHLI MBINIJICHUSA.

OOyueHre MaTeMaThke JaéT BO3MOXKHOCTh pPa3BUBAaTh y OOYYAIOIIUXCS TOYHYIO,
paroHaIbHYI0 U HHPOPMATHBHYIO peUb, YMEHUE OTOMpATh HAHOOJIee MOAXOASIINE SI3bIKOBBIL,
CUMBOJIMYCCKUE, TIpaHuuecKkue CpeacTBa Ui BBIPAKCHHS CYXICHHH W HASJIHOTO HX
MIPEICTaBICHMSI.

HeoOxoauMbIM KOMITOHEHTOM OOIICH KYJbTYphl B COBPEMEHHOM TOJKOBAaHUH SIBIISICTCS
o0miee 3HAKOMCTBO ¢ METOJIAaMU IMO3HAHUS JCUCTBUTEIHHOCTH, MPEACTABICHUE O TPEAMETE U
METO/IC MAaTeMaTHKH, €ro OTIMYHUAX OT METOJOB C€CTECTBCHHBIX M T'YMaHHTapHBIX HayK, 00
0C06GHHOCT$IX HpI/IMCHeHI/Iﬂ MAaTeMaTUKN JIA pemeHm{ Hay‘-IHI)IX n HpI/IKJIaI[HI)IX 3a1a4. TaKI/IM
00pa3oM, MaTeMaTH4ecKkoe 00pa3oBaHUe BHOCUT CBOU BKJIaJ B (hOpMUPOBAHHE OOIIEH KYJIbTYPbI
Yyea0BeKa.

N3yyeHne mareMaTuKu CioCOOCTBYET ICTETUUECKOMY BOCIIUTAHUIO Y€JI0BEKA, TOHUMAaHUIO
KpacoTbl M M3SIIECTBA MATEMAaTUYECKHX PACCYXKAECHUH, BOCHPUATHIO T€OMETPUYECKUX (OpM,
YCBOCHHIO HJIEH CHMMETPHH.

[TpuopureTHbIMU LENIIMU 00y4eHus: MareMaTrke B 10—11 kiiaccax Ha yriyO6iaéHHOM
YPOBHE IPOAOKAIOT OCTABATHCA:

e (dopMupoBaHME LEHTPAJIBHBIX MaTEMAaTUYECKMX TMOHATHH  (4MCIO, BEIMYMHA,
reoMerpuueckas purypa, nepeMeHHas, BEposITHOCTh, (PyHKIMS, TPOU3BOAHAS, HHTETPAN),
o0ecreynBalOIUX  MPEEeMCTBEHHOCTh M IEPCIEKTUBHOCTh  MaTeMaTHYeCKOTo
o0pa3oBaHMs 00yYaIOIINXCS;

e MojBe/ACHHE O0YHYaIOIIMXCS Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAaHUIO B3aHMMOCBS3U
MaTeMaTUKH M OKpPYXAloIIero Mupa, MOHMMAHMIO MaTeMaTHKUM Kak dYacTh oOuiei
KyJIbTYpPBI YEJIOBEUECTBA;

® Dpa3BUTHE MWHTEIUIEKTyaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH  oOydarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHMUS,
MHTEpPECa K U3YUEHHUIO MAaTEMATHKU;

e (opMmupoBaHHe PYHKINOHATIBHON MaTEMaTHUYECKOM IPaMOTHOCTH: YMEHUS paclio3HaBaTh
MaTeMaTUYeCKUE aCTEeKThl B PEANIbHBIX KU3HEHHBIX CUTYyalUsX U MPH U3YYEHUU JAPYTUX
y4eOHBIX MPEAMETOB, MPOSIBIECHUS 3aBUCUMOCTEN M 3aKOHOMEpHOCTEH, (popMyTupoBaTh
UX Ha A3bIKE MaTEMaTHKU U CO3JaBaTh MaTeMaTHYEeCKHE MOJENN, IPUMEHATh OCBOCHHBII
MaTeMaTUYECKUH  ammapar s pelIeHHs NPaKTHUKO-OPUEHTUPOBAHHBIX  3a/ad,
UHTEPIPETUPOBATH U OLICHUBATh [TOJIyYEHHbIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSAMU cojiepkaHusi mareMatuku B 10—11 kiaccax yriy0J€HHOTO ypOBHS
ABISIOTCS: «YUKcTa U BEIUUCIEHUSY, «AnreOpa» («AnredpanuecKkue BEIpaXEHUNY, « Y paBHEHUS U
HepaBeHCTBay), «Hauana maremaTuueckoro ananuzay, «I eomerpus» («I'eomerpruueckue Guryps
U UX CBOWCTBa», «VI3MepeHHe IeOMETpUYECKHX BEIWYMH»), «BEposATHOCTE M CTAaTUCTHKA».
JlaHHble JTMHUM Pa3BUBAIOTCS MapajuleNbHO, KaX/as B COOTBETCTBHHM C COOCTBEHHOW JIOTUKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JPYIoM, a B TECHOM KOHTAaKTe U B3aumozeiictun. Kpome aroro,
uX OOBEOUHSET JIOTMYecKas COCTaBISAONIAsl, TPAAMIMOHHO TNIpHUCyIlas MaTeMaTHKe H
IPOHM3BIBAIONIAS BCE MAaTeMAaTHUYECKHUE KYPChl U cojiepkarenbHble JuHUU. ChopMynTupoBaHHOE



Bo ®I'OC COO TtpeboBaHUE «yMEHHE OIEPUPOBATH MOHATHUSMHU: OIPEACIICHHE, aKCHOMa,
TeopeMa, CIEJCTBHE, CBOWCTBO, MPHU3HAK, [OKA3aTEIbCTBO, PABHOCUIIBHBIC (DOPMYITHPOBKH,
yMeH#e (HopMyIHpoBaTh 00paTHOE U MPOTUBOMOJIOKHOE YTBEPXKACHUE, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHBI, UCIIOJIb30BATh MCTO/ MaTeMaTHYECKOU HHAYKIOWH, IPOBOAUTH AOKA3aTCIbHBIC
paccy X JIeHUs MpH pelIeHUWH 3ajad, OLEHUBATh JIOTMYECKYIO MPaBUIBHOCTb PACCYKICHUN
OTHOCHTCS KO BCeM y4eOHBIM Kypcam, a (POPMUPOBAHUE JIOTHIECKUX YMEHUH pacrpeenseTcs mo
BCEM rojiaMm 00y4eHHs Ha ypOBHE CpeAHero ooiiero oopa3oBaHusl.

a cootBercTBUU ¢ PI'OC COO martemaTHka SBISICTCS OOs3aTEIbHBIM IMPEAMETOM Ha
JaHHOM ypoBHE oOpazoBanwus. Hacrosimeld mporpaMMoil Mo MaTeMaTHKEe IpeayCcMaTpUBACTCS
u3ydeHue ydeOHoro mpeamera «MaremaTthka» B paMKax TPEX Y4eOHBIX KypcoB: «Airedpa u
Havaja MaTeMaTHYecKOoro aHamms3ay, «l'eomerpusi», «BepoSTHOCTP ¥  CTaTUCTUKAY.
dopMHUpPOBaHUE JTOTUYECKUX YMEHUHN OCYIIECTBIISETCS HA TMPOTSHKEHUH BCEX  JIET

oOy4eHUs  Ha YpOBHE CpPETHEro 0O0IIero oOpa3oBaHUs, a DJJIEMEHTHI JIOTHUKHU
BKJIFOYAIOTCS B COZCP’KaHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO11ee KOMMYECTBO YacOB, HAMpPABICHHBIX Ha M3y4YEeHHWE MaTEMaTHKU Ha YriIyOJIEHHOM
ypoBHe — 544: B 10 xacce — 272 yaca (8 yacoB B Heneno), B 11 kiacce — 272 4daca (8 4acoB B
HEJIEIIO).

PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIIA MATEMATHYECKOI'O AHAJIN3A»

MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIl Kypc «Anredpa M Hayaja MaTEeMaTHMYECKOTO aHAINW3a» SBIAETCS OJHUM W3
HauOoJjiee 3HAUYUMBIX B IPOrpamMMe CpeJHero oouiero oOpa3oBaHUs, MOCKOJbKY, C OJHOMN
CTOPOHBI, OH 00ECIIeUNBAET UHCTPYMEHTAIBbHYIO 0a3y AJIs U3yUYEHHUs BCEX €CTECTBEHHO-HAYyUHbIX
KypCOB, a C JPyroil CTOPOHBI, (GOPMUPYET JOTUYECKOE U AOCTPAKTHOE MBIIIIEHNE 00YYaroIuXcs
Ha YpOBHE, HEOOXOJAMMOM [UIsl OCBOECHHUS HWH(GOPMATUKH, OOIIECTBO3HAHUS, WCTOPUH,
CJIOBECHOCTH M JApPYTHMX IUCHMIUIMH. B paMkax naHHOro ydeOGHOro Kypca oOydarouiuecs
OBJIAJICBAIOT YHHMBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKH, KoTopas (OpMyIHpyeT CBOU
JOCTHD)KEHUS] B MaTeMaTH4ecKoi Gpopme.

VY4eOHbIi Kypc anreOpbl M Hayajd MaTeMaTHMYECKOTO aHallM3a 3aKJaJbIBaeT OCHOBY JUIf
YCHENIHOT0 OBJIa/IeHNs 3aKOHaMU (PU3HUKH, XUMHUH, OMOJIOTUH, TOHUMaHHsI OCHOBHBIX TE€HACHIINN
Pa3sBUTHS SKOHOMHKH U OOIECTBEHHOM KM3HM, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIb30BaTh WX Ui JajibHeHIIero
00pa30BaHus U B MOBCETHEBHOM KHM3HU. B TO e Bpems oBaieHre aOCTPaKTHBIMU M JIOTHUECKH
CTPOTMMH KOHCTPYKLHUSMHU aJreOpbl 1 MaTeMaTUYECKOr0 aHaIM3a pa3BUBAeT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBAaTh HCTHHHOCTD, JI0KA3bIBaTh YTBEPKACHHUS C TOMOIIBIO MHAYKIIUH
U paccyXJaTh JeAyKTHBHO, UCHOJIb30BaTh 0000IIEHHE U KOHKPETHU3AlNI0, a0CTparupoBaHue u
aHaJIoruio, GopMUpYeT KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xonme u3ydenus ydeOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOrO aHAIM3a»
oOyyaroImuecs: TMOJy4aloT HOBBIM ONBIT peIleHHs] TNPHUKIAIHBIX 337a4d, CaMOCTOSTEIbHOTO
MOCTPOCHUS MaTeMaTHYEeCKHX MOJIeJe pealbHbIX CUTYyalluid, WHTEPIPETalUyd MOJyYEeHHBIX



peleHui, 3HaKOMSITCSI C IPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpPUpPOJIE, HAyKe U
HCKYCCTBE, C BBIIAIOIUMUCS MATEMATUYECKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

YueOHblli Kypc oOJiafjaeT 3HAYUTENBHBIM BOCHHTATENBHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak 4epe3 Y4eOHbBI Marepuai, CIIOCOOCTBYIOMMK (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaK M 4epe3 crneuuuky ydeOHOM  JeATeNbHOCTH, TpeOyromen
NPOJODKUTEIBHON  KOHIIGHTPAIlMd  BHUMAHUS, CAMOCTOSATENBHOCTH, aKKypaTHOCTH |
OTBETCTBEHHOCTH 32 MOJTY4YECHHBINA pPe3ysbTaT.

B ocHoBe meromuku oOyueHus anreOpe W HadajdaM MaTEMaTHYECKOTO aHallM3a JICKHUT
JEeSTeIIbHOCTHBIA IPUHLUIT O0yYEHUSI.

B cTpykType yueOHOTO Kypca « Anredpa v Havajaa MaTeMaTHYECKOTO aHaIN3a» BhIICICHBI
CIENYIOIINE COJEPKATEIbHO-METOAUYECKNE JHHUM: «Yucia u BelUKCICHU», «DyHKIUHU U
rpadukny, «YpaBHCHUS U HEpaBEHCTBa», «Hadama MaTemaTideckoro aHanm3ay», « MHOXKeCTBa U
Joruka». Bce oCHOBHBIE COIepkKATEIbHO-METOANYECKUE JIMHUY U3Y4Yat0TCs Ha TPOTSKEHUH JBYX
JeT 00y4eHHUsl Ha YPOBHE CpeHero o0Iero oopa3oBaHus, €CTECTBEHHO JIOTIONHSS IPYT IpyTra U
MOCTENIEHHO HACHIIIAsCh HOBBIMU TE€MaMU W pasfenaMu. JlaHHBIA y4eOHBI Kypc SBISETCS
WHTETPATUBHBIM, MOCKOJIbKY OOBEIMHSIET B ceOe COJep)KaHHEe HECKOJIbKUX MaTEMaTUYECKUX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB,
MaTeMaTHuYecKas Joruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBJaneBalOT BcE Ooiee
OIMPOKMM ~ MaTeMaTH4YeCKHUM  amlmaparoM, Yy HHUX  [OCleqoBaTtenbHO  (opMupyercs
Y COBEPIICHCTBYETCA YMEHUE CTPOUTh MaTEMAaTUYECKYI0 MOJENIb PEAJbHOM CUTYyaluH,
MPUMEHSTh 3HAHUS, TIOJYYEHHBIE MIPU U3YUYEHUU YU4EOHOTO Kypca, ISl PEIICHHUs] CAMOCTOSTEIIbHO
chopMyIMPOBAaHHON MaTEeMaTHYECKOM 3a7a4M, a 3aTe€M UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOAMYECKas JIMHUA «Huca U BBIYMCIIEHUS» 3aBepIIacT pOopMUpOBaHUE
HABBIKOB HCIOJIb30BaHUS JICUCTBUTEIBHBIX YHCET, KOTOPOE OBLIIO HAYaTO Ha YPOBHE OCHOBHOTO
obmero obpaszoBanusi. Ha ypoBHe cpemnero obiero oopazoBanusi 0co00e BHUMAHUE YIEISETCs
(GbOpMHUPOBAHNIO HABBIKOB PAIlMOHANBHBIX BBIYUCICHUN, BKIIOYAIOMIUX B ce€0sl MCIOIb30BAHUE
Pa3IMIHBIX (pOpM 3aluMcu 4ucia, YMCHHUC JCJIaTb IMPUKHUIKY, BBIIIOJIHATH HpI/I6J'II/I)KéHHI)Ie
BBIUMCJICHHUSI, OLIEHUBATh YMCIIOBBIE BBIpaXXKEHUS, paboTaTh ¢ MaTeMaTHUYECKUMHU KOHCTaHTaMHU.
3HaKOMEBIE O6yanOIHHMC$I MHOXXCECTBa HATYpaJIbHBIX, HEJIBIX, pallMOHAJIBHBIX 1 HeﬁCTBHTGHBHBIX
YrceN JOMOJHSIOTCA MHOXKECTBOM KOMIUIEKCHBIX 4YHceld. B KakaoM H3 3THX MHOXKECTB
paccMaTpUBalOTCSl CBOMCTBEHHBIE €My crenu(HuyecKre 3aadil W ONepalyu: JeJCHUe Halelo,
OTIEpUPOBAHUE OCTaTKaMH Ha MHOKECTBE IIETBIX YHCEN, 0COObIe CBOMCTBA pAlMOHANBHBIX U
UPpaLMOHATIBHBIX YHCEN, apu(METHUECKIE Ollepalliy, a TAK)Ke U3BJIEUEHHE KOPHS HAaTypaJlbHON
CTETNeHH Ha MHOXECTBE KOMIUIEKCHBIX uHcelsl. biaromaps mocienoBaTelbHOMY paCIIUPEHUIO
Kpyra HCIOJb3YyEMbIX YHUCCII U 3HAKOMCTBY C BO3MOKHOCTAMH HX IMPUMCHCHUSA IJId PCHICHUA
pa3IMYHBIX 337a4 (popMHUpyeTCs MpeACcTaBIeHUE O ANHCTBE MaTEMaTHKU KaK HAYKH U €€ poJid B
MOCTPOCHUH MOJIENIEH peaTbHOTO MHPA, ITMPOKO UCTIONB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHS.

Jluaus «YpaBHEHUSI M HEPABEHCTBA» PEATM3YeTCs Ha MPOTSHKEHUH BCEro OOyueHHs Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHMs, IIOCKOJIBKY B KaxJaoMm paszene I[Iporpammbl
IPEIyCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3ajau. B pesyibrare oOyyaromuecs: OBIaIeBalOT
pa3IMYHBIMM  METOJaMH pEUIeHHS pPAlMOHAIbHBIX, HPPALUOHANBHBIX, IOKa3aTEeJbHbIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXke 3ajad,
coJepkaux mnapaMmerpsl. [lomyueHHble yMEHMSI IIMPOKO HCMONb3YIOTCS MPU HCCIEI0BaHUU
(GYHKIMI C TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKIIAIHBIX 33]a4 U 33Jja4 Ha HaXOXKAEeHUe
HauOOJBIINX U HAMMEHbIIUX 3HaueHUH GyHKuuu. [lanHas comepkareiabHasi TUHUS BKIIOYAET B
ce0s1 Take (GOpPMHUpPOBAHME YMEHHUH BBINOJHATH PacuéThl MO (GopmynaMm, Mpeodpa3zoBaHUs
paloHaIbHBIX, UPPALUOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BbIpaKEHHI,



collepKalluX cTerneHu u Jjorapudmel. braromaps wusyueHuro anreOpanyeckoro marepuana
MPOUCXOIUT JalibHEHIee pa3BUTHE AITOPUTMHYECKOTO U aOCTPaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOpMHUPYIOTCSI HAaBBIKU JEIYKTUBHBIX PacCykKJIeHHUH, paboThl C CHMBOJIbHBIMU
dbopMamu, IPeACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIC HHCTPYMEHTHI Ui PEHICHHs] TPAKTHUECKUX U €CTECTBEHHO-
HAy4HBIX 33]1a4, HarJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKA HAYKH.

CogepxarenbHo-MeToAU4YeCKass TUHUS «DYHKIMH ¥ TpadUKm» TECHO MEPeIIeTaeTcs C
JIPYTUMH JUHUSMH y4eOHOTO Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE 33JaT MOCJIeIOBATEIbHOCTD
U3y4YeHHUs Marepuasia. V3ydeHHWe CTENEeHHOW, IO0Ka3aTelbHOW, JorapuMuueckoid u
TPUTOHOMETPHUECKUX (DYHKLUHN, UX CBOUCTB U IPaHUKOB, UCIOIb30BaHUE QYHKIUI AJIs peIIeHuUs
3a/1a4 U3 IPYTUX YIeOHBIX MPEIMETOB U PEaTbHOM KU3HU TECHO CBSA3aHO KaK C MAaTeMATUYECKUM
aHAJIM30M, TaK U C pelIeHHEeM YpaBHEHHH 1 HepaBeHCTB. [Ipu aToM GosbIi0e BHUMAHKE YACTIAETCS
(hOpPMUPOBAHUIO YMEHHSI BEIPAXKATh (HOPMYJIAMU 3aBUCUMOCTH MEX]Ty Pa3TMUHBIMH BETHUYNHAMH,
UCCJIEIOBATh IMOJIyYeHHbIEe (PYHKIMH, CTPOUTHh UX rpadukud. Marepuas 3TOH coaep:KaTebHOI
JIMHUY HaIlEJIeH Ha Pa3BUTHE YMEHHI U HaBBIKOB, IMMO3BOJIIONIMX BHIPAKATH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B Pa3NUYHON (hopMe: aHaTUTHYECKOH, rpadudeckoil u cnoBecHor. Ero mzydenue
CIOCOOCTBYET Pa3BHUTHIO AITOPUTMHUYECKOTO MBIIIICHUS, CIHOCOOHOCTH K OOOOIICHHWIO |
KOHKpPETHU3al1H1, UCII0JIb30BAHUIO aHAJIOTUM.

CopnepxatenpHast nuHMs «Havyanma mMatemMaTndyeckoro aHajan3a» MO3BOJISIET CYIIECTBEHHO
PACIIUPUTDE KPYT KaK MaTEMAaTUUYCCKUX, TaK U IIPUKIIAIHBIX 3ada4, JOCTYITHbIX 06yqa}01111/1Mc;1, TakK
KaK y HUX IOSBISETCS BO3MOXKHOCTH CTPOWUTH TPA(UKU CIOXKHBIX (YHKIHUH, ONMPEesaTh UX
HauOOJIbIIINE U HAaUMEHbIIINE 3HA4YCHUsI, BBIYUCIIATH IIOIIAAU (1)I/Ipr A 00BEMBI TCJI, HAXOJUTb
CKOPOCTH M YCKOpeHHs mporeccoB. JlaHHas conepkarelbHas JHHHAS OTKPBHIBACT HOBBIC
BO3MOXHOCTHU IMOCTPOCHUA MATCMATHYCCKUX MOI[GJIef/'I PCAJIbHBIX CHTyaHHﬁ, ITIO3BOJISACT HAXOAUTh
HaWIydllee pEeHIeHHEe B MPUKIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMHYECKHX, 3aJadax.
3HAKOMCTBO C OCHOBAMM MaT€MAaTHYECKOr0 aHajnu3a CHOCOOCTBYET PAa3BUTHUIO aOCTPaKTHOTO,
(opMaIbHO-JIOTHYECKOr0 U KPEaTUBHOTO MBINUIEHUS, (JOPMUPOBAHUIO YMEHUH DPACHO3HABATH
NPOSIBJIICHUST 3aKOHOB MaTeMaTHKH B Hayke, TEXHHKE M HcKyccTBe. OOydarompecs y3HAlOT O
BBIJIAIOIINXCS pe3yJibTaTax, MOJYYEHHbIX B XOJ€ Pa3BUTHs MAaTEeMAaTUKU KaK HayKH, U 00 HX
aBTOpaXx.

CogepxaTenbHO-MeTOAnYECKas TUHUS « MHOXKECTBA U JIOTUKA) BKIFOYAET B €0 2JIEMEHTHI
TEOPUHU MHOMXECTB W MATEMAaTHYECKOW JIOTUKU. TeopeTHKO-MHOKECTBEHHbIE MNPEACTaBICHUS
MPOHU3BIBAIOT BECh KypPC MKOJIBHOW MaTeMaTUKH U IIpejIaraloT Hauoiee YHUBEPCaIbHBIN S3bIK,
OOBEIMHSAIONINI BCE paslielibl MaTeMaTUKU M €€ TPWIOKEHUN, OHHM CBS3BIBAIOT pa3HbBIC
MaTreMaTU4YeCKue JUCUUIUIMHBI U UX INPUIOKEHUs B eauHoe 1enoe. Iloatomy BaxHO nath
BO3MOXKHOCTh OOYyYaroIIeMycsi TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK COBPEMEHHOM
MaTeMaTUKHU U UCIIOJIb30BaTh €ro ISl BBIPAXKEHHUS CBOMX MbICIIEH. JIpyruM BaKHBIM ITPU3HAKOM
MaTeMaTUKH KaK HayKH CJIeyeT MTPHU3HATh CBOWCTBEHHYIO €M CTPOrocThb OOOCHOBaHWH U
CJIeIOBAHME OMNpPEAEIEHHBIM MPaBUIaM MOCTPOCHUS J10KA3aTEIbCTB. 3HAKOMCTBO C 3JI€MEHTaMU
MaTEeMaTUYeCKOW JIOTHKHA CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBINIJICHUS OOYYarOIINXCS,
MO3BOJISIET UM CTPOHUTH CBOM PACCYKJEHHUS HAa OCHOBE JIOTHUECKUX MPaBWI, POPMHUPYET HABBIKU
KPUTHYECKOTO MBIIIICHUS.

B yueGHOM Kypce «Anredpa u Hauajga MaTeMaTHYECKOro aHajIn3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTr0 MOJIEJIMPOBAHUS, KOTOpbIE MpPHU3BaHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO
HABBIKOB MMOCTPOCHUSI MOJIEIeH peabHbIX CUTYyalMi, UCCIEAOBAHUS 3TUX MOJENEH ¢ MOMOIIBIO
anmapara aiareOpbl 1 MaTeMaTHMYeCKOro aHaliMu3a, WHTEPIpPETAlMH MOJTYYEeHHBIX pPEe3yJbTaTOB.
Takue 3amaHusl BIUIETEHbI B KaXAbIH U3 pa3lesioB IPOrpaMMbl, MOCKOJIbKY BECh MaTepHal
yu4eOHOro Kypca IIMPOKO HCIONb3yeTCs A pelleHHs NPUKIAAHBIX 3anad. [Ipu pemenun



peanbHBIX MPAKTUYECKUX 33/a4 00yJalOIINecs pa3BUBAIOT HAOIIOIaTeIbHOCTh, YMEHUE HAXOANTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCMOIb30BaTh aHAJIOTHI0, 0000IaTh 1 KOHKPETH3UPOBATh
npobinemy. JlestenbHOCTE 1O  (OPMUPOBAHUIO HABBIKOB PpEIICHHS MNPUKIATHBIX 337134
OpraHM3yercs B IpollecCe H3Y4YEHMsI BCEX TeM Y4YeOHOro Kypca «Anredpa W Havana
MaTEeMaTHYECKOT0 aHAIIN3a.

Ha u3ydenune ydeOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHICCKOTO aHAIN3a» OTBOIUTCS
272 yaca: B 10 kiacce — 136 yacos (4 yaca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEZEIIO).

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIN3A» (YIJIYBJEHHBIM YPOBEHDL) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI
1) rpaska1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3ULMKU  OOydarolerocs Kak akTUBHOTO MU
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOrO OOIIECTBA, MPEJCTABIEHHWE O MaTEMaTHYECKHX OCHOBAaX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHN, NPOIEIYp TIPakJaHCKOro oO0miecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), YMEHHE B3aWMOJEWCTBOBATH C COLIMAIBHBIMU WHCTHTYTaMHU B
COOTBETCTBUU C UX (QYHKIUSIMU H Ha3HAUYCHUEM;

2) NATPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAaHCKONW UACHTUYHOCTH, YBAXCHHUS K MPOILJIOMY U
HACTOAIIEMY POCCHUIMCKONM MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTUKECHHSIM POCCHUUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI, UCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTUX HayKaxX, TEXHOJOTHIX, chepax SKOHOMUKH;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUS

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHHCKOTO  Hapoaa, CcHOPMUPOBAHHOCTD
HPABCTBCHHOI'O CO3HAHUA, OTUUCCKOI'O MOBCACHHA, CBA3AHHOI'O0 C MPAKTHYCCKUM IMPUMCHCHUEM
JOCTHIKEHUN HAyKU W AESITeNbHOCThIO YYEHOrO, OCO3HAHWE JIMYHOTO BKJIaJla B MOCTPOCHUE
YCTOMYHUBOTO OYIyIIEro;

4) 3CTeTHYECKOr0 BOCTIMTAHUSA:

OCTECTUYCCKOC OTHOIICHUE K MUPY, BKIIIOYAA 3CTCTUKY MATCMATHYCCKUX 3aKOHOMepHOCTeI\/’I,
00BEKTOB, 3a/1a4, PEIICHUN, PacCyKICHHUH, BOCIPUUMYUBOCTh K MaTEMaTHYECKHM acleKTaM
Pa3InYHBIX BUJOB UCKYCCTBA,

5) pusuveckoro BOCNUTAHMSA:

c(OpPMUPOBAHHOCTh YMEHHS IPUMEHSITh MAaTEeMaTUYECKUE 3HAHUS B UHTEPECax 3/[0POBOTO
u Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OT/ABIXA, perylisapHas (u3HuecKas akTHBHOCTB),

q)HSI/IV—IeCKOG COBCPHICHCTBOBAHUE NIPH 3aHATHAX CHOpTI/IBHO-O?;)IOpOBHTGJ'IBHOfI JACATCIIBbHOCTBIO,

6) TPY10BOr0 BOCIIUTAHUSA:



TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0Us, HHTEpEC K pa3inyHbIM chepam
po(hecCHOHANLHOM JEeSITeNFHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPHIOKEHUSIMU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccu U peaqu30BbIBaTh COOCTBEHHbIE
JKU3HEHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YecKoMy OOpa3oBaHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4y MaTEeMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTTUTAHUS:

c()OPMUPOBAHHOCTh  DKOJIOTUYECKON KYJIBTYypbl, TMOHUMAHUE BIHSHHS COLUAIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLMAIBHOM Cpefbl, OCO3HAHUE
I00ALHOTO XapaKTepa IKOJIOTUYECKUX TPOOIIeM, OpUEHTAIIHS HAa TPUMEHEHNE MaTEMaTHYECKIX
3HAHUU JIJIS pellieHus 3a/1a4 B 00J1aCTH OKpY Karolel cpeibl, IIIaHUPOBaHUE TOCTYIIKOB U OLIEHKU
UX BO3MOXKHBIX TTOCJIEJICTBUM JIJISl OKPYIKAIOILIEH CPEJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTH ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW NMPAaKTUKH, MOHWMAaHHE MAaTEMaTHYECKOW HAyKH KaK CQepsbl
YEJIOBEUECKOU JIEATEIIbHOCTH, HTANOB €€ Pa3BUTHUS M 3HAYMMOCTH Ul pa3BUTUS LIMBUIM3ALUU,
OBJIaJICHUE SI3bIKOM MAaT€MAaTUKH M MaTEMaTUYECKOU KYJbTYpOH KaK CpPeICTBOM IO3HAHMs MUPa,
TOTOBHOCTh OCYLIECTBJISATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh UHIMBUIYAIbHO U

B IpyIIIIE.

METAIIPE/IMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Bba3oBbie Jornueckue geiicTBUS:

® BBIABIATH U XapakTEpU30BaTh CYLICCTBEHHbIE MPU3HAKK MaTEMaTHYECKHUX
00BEKTOB, MOHATUH, OTHOLIEHUI MEXTy TOHATHIMHU, (POPMYITUPOBATH OMPEIeICHHS
MOHSTHUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALIUN, OCHOBAHMS JJIs
0000111eHUs 1 CPAaBHEHUS1, KPUTEPUU POBOANMOTO aHAIIN34;

® BOCIPUHHUMATh, (HOPMYIUPOBATh U MIPEOOPA3OBBIBATH CYKACHUSA: YTBEPAUTEIbHbIE
U OTpHIATEIbHbIE, EAMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIE;

® BBIABIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M IPOTHUBOpPEUYUS B
dakTax, NaHHBIX, HAOMIONEHUSAX M YTBEPXKACHUSAX, NpeajaraTb KpUTEpUHU JUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

® JIeNIaTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, J€AYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIFOUEHH M, YMO3AKIIFOUEHH 110 aHAJIOTUU;

® [IPOBOJUTH CaMOCTOATENIBHO JOKAa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUN
(mpsiMbIe ¥ OT MPOTUBHOTI0), BEICTPAaUBaTh apryMEHTAIIUIO0, IPUBOIUTH IPUMEPHI U
KOHTPHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

e BbIOMpaTh crocod pelieHus yueOHOM 3a1auM (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Haubojee MOAXOMAMUNA ¢ Yy4ETOM  CaMOCTOSITEIHHO
BbI/IETICHHBIX KPUTEPHUEB).

Ba3oBble Hcciie1oBaTeJILCKHE JeiicCTBUA:

® CMOJIB30BaTh BOMNPOCHl KAk MCCIEAOBATENbCKUH HHCTPYMEHT [O3HAHUS,
dopmynaMpoBaTh  BOINpPOCH,  (puUKcHUpylOle  HpOTHBOpeuHe,  MpolieMy,



YCTaHABIMBAaTh HCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTUPOBAThH
CBOIO MMO3UIINIO, MHEHUE;

® TIPOBOJUTH CAMOCTOSITEIILHO CIUIAHMPOBAHHBIA SKCIEPUMEHT, HCCIIEIOBAHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEHW MaTEeMaTHYeCKOro OOBEKTa, SIBJICHHUS, IpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly OObEKTaMH, SBJICHUSIMH, MPOIIECCAMU;

® CaMOCTOATENbHO (opMyaHpoBaTh 00O0OIIEHUS UM BBIBOJABI IO pe3yJibTaTaM
NPOBEAEHHOTO  HAONIOJEHUS, HCCICNOBAaHUS, OIEHUBATh  JIOCTOBEPHOCTH
MOJTyYE€HHBIX PE3YyJIbTaTOB, BEIBOJOB U 0000IIEHNUI;

® [IPOTHO3UPOBATH BO3MOXXKHOE pPa3BUTUE TIpollecca, a TakKe BbIIBUIaTh
MPEJIITOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Paborta ¢ nnopmanmeii:

®  BBIABIATH JeUIUTHI HHPOPMAIIMH, TaHHBIX, HEOOXOIMUMBIX JJII OTBETA HA BOIPOC
U JUISl pELICHUs 3a/1a4u;

e BbIOMpaTh HHGMOPMALKMIO M3 HUCTOYHHKOB PA3JIUYHBIX THUIOB, aHAIM3UPOBATH,
CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIUIO PA3IMYHBIX BUAOB U (HOpM
IIPEJICTaBICHMUS,

® CTPYKTYpHpOBaTh HWH(POPMALNIO, TMPEICTABIATH €€ B pPa3sNUYHBIX (opMmax,
WTIOCTPUPOBATH TpaduuecKy;

® OIEHUBATh HANEKHOCTH MH(POPMAIMH IO CaMOCTOSATENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€ el CTBHS
Oo0mmenue:

e BOCIHpPUHMMATh M (POPMYIHpPOBaATh CYKJIEHUS B COOTBETCTBHUHM C YCJIOBUAMU U
LEJISIMU OOILEHUs], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX
U THCBbMEHHBIX TEKCTaxX, JaBaTb MOSACHEHWS II0 XOAY pELIeHUs 3a1auH,
KOMMEHTHUPOBATH ITOJYYEHHBIN PE3yJIbTaT;

e B XoAe OOCYXJEHHUS 3a/JaBaTh BOIPOCHl IO CYIIECTBY OOCYKIaeMOHl TeMbl,
po0JIeMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAllEJIEHHbIE Ha IIOUCK PELIeHMS,
COIOCTABIIATh CBOM CYXKICHHUS C CYXICHMAMU JAPYIMX YYaCTHUKOB JHAJIOTa,
OOHapy»uBaThb pa3JIMYMe M CXOJCTBO TMO3ULHUH, B KOPPEKTHOH Qopme
(bopMyIMpOBaTH pa3HOTIIACUS, CBOM BO3PAKEHUS;

® IPEACTABIIATH pPE3yIbTaThl PELICHUS 3a4aud, DKCIEPUMEHTa, MCCIEI0BaHUsA,
IIPOEKTa, CAMOCTOATEIbHO BbIOMpaTh (opMar BBHICTYIUIEHHMS € YYETOM 3ajad
NpPEe3eHTAlMU U OCOOCHHOCTEN ayAUTOPUH.

PerynsiTuBHbIe YHUBepCaJIbHbIE y4eOHbIe 1eiicTBUSI

Camoopranusanus:

COCTaBJIATh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BBIOMPATh CIOCOO pelIeHUs ¢ y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH

BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEJJIEKT:



e BJAJEThb HABBIKAMM I103HABATEIbHOU pPE(IEKCHMM Kak OCO3HAHUS COBEPILAEMBIX
JEHCTBUH W MBICIUTEIBHBIX TPOLIECCOB, UX PE3YJIbTATOB, BIAAETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLecca U Pe3yIbTaTa PEIEHUs] MAaTEMaTHYeCKON
3a/1a4y;

® [PEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpM PELICHHUM 3a1ayd,
BHOCUTb KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaJIEHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBHSM, OOBACHATH MPUYMHBI
JOCTHDKEHUSI WIIM HEJOCTH)KEHUS! Pe3ysIbTaTOB AEATEIbHOCTH, HAXOAUTh OLIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHasA HACATECJIbHOCTD:

® [IOHMMATh U UCIOJIH30BATH MPEUMYIIECTBA KOMAHAHON U MHANBUIYAIBHOU PabOThI
Opy pelleHuH Y4eOHbIX 3a/]ad, NPUHUMATh LEeJlb COBMECTHOW JIeSTENbHOCTH,
IUIAHUPOBAaTh OPraHMU3AlMI0 COBMECTHOM paboThl, paclpenensTb BHABI paloT,
JIOrOBapHUBaThCs, 00CYKIaTh MpPOLECC M pe3yibTaT padoThl, 0000IIaTh MHEHUS
HECKOJILKHX JIIOJICH;

e y4YacTBOBaTh B TIpyHmHoBbIX (opmax paboTel (0OCyxkaeHus, OOMEH MHEHHUH,
«MO3TOBBIE HITYPMbI» U UHBIE), BBIIOIHSITH CBOIO YacTh padOThl U KOOPAUHUPOBATD
CBOMU JICMCTBUSA C APYTMMHU WIEHAMH KOMaH/Ibl, OLICHUBATh KAa4eCTBO CBOETO BKJIaJa
B OOmMHMH TNPOAYKT TO KPHUTEPHSIM, COOPMYJIMPOBAHHBIM  YYaCTHHUKAMH
B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 10 kJacce oOyyaromuiicss MONXYYUT CIEAYIOLIUE NPEAMETHbBIE
pe3yJabTaThl MO OTJENbHBIM TeMaM pabodeil mporpaMmsel y4eOHOro Kypca «Anrebpa M Haudana
MaTeMaTHYECKOTO aHAIN3a):

Yuciaa 1 BLIYMCJIEHUA:

e CBOOOTHO OMNEPUPOBATH TOHATHSAMHU: PpAlMOHATBHOE YHCIO, OECKOHEYHas
nepuoAnydeckas JIpoOb, MPOIEHTHI, HpPPAIMOHAIBHOE YHCIO, MHOXKECTBa
palMOHANBHBIX U IEUCTBUTEIIBHBIX YHCEI, MOAYJIb I€UCTBUTEIIHLHOTO YUCIA;

® TIPUMEHSTH JAPOOM W TPOLEHTHI JJIsl PelIeHUs MPUKIAAHBIX 3a7a4 U3 Pa3TudHBIX
OTpacJiel 3HAaHUM U PeabHOM KU3HU;

® TMPUMEHSTh NPUONMKEHHBIC BBIYUCICHUS, MpPaBUIA OKPYTJICHHS, MPUKUAKY U
OLICHKY pe3yJIbTaTa BHIYUCIICHU;

e CcBOOOJHO OMEpPUPOBATH MOHITUEM: CTETEHb C LIENBIM MOKa3aTeleM, UCTIOIb30BaTh
MOAXOAANIYI0 (DOPMY 3alUCH ACHCTBUTEIBHBIX YACET JJIS PEIICHUS MPAKTHIECKUX
3a/1a4 ¥ MPEICTABICHUS TaHHbIX;

e CBOOOJHO OMNEpPUPOBATH TOHATHEM: apU(PMETHUECKU KOpPEHb HaTypalbHOMI
CTCIICHH;

e CBOOOJHO ONEPUPOBATH MOHITHEM: CTETICHB C PAIIMOHATLHBIM TIOKA3aTeIIEM;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU: JIOTApU(M YHCIIA, TECITHIHBIC U HATYPaJIbHBIC
J0TapuQMmBbl;

e CBOOOJHO OMEPUPOBATH MOHATHSAMH: CHHYC, KOCHHYC, TaHTE€HC, KOTaHIEHC
YHCIIOBOT'O apTyMEHTA;

e ONEpUpOBaTh MOHSATHUSIMHU: APKCHUHYC, APKKOCHHYC UM apKTaHIE€HC YHCIOBOIO
apryMeHTa.



YpaBHeHUs] 1 HEPABEHCTBA:

e CcBOOOIHO oOMNEpUPOBATH MOHATHAMHU: TOXKAECTBO, YypaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPAaBHEHUA-CIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA;

® [IPUMEHSATH Pa3IMYHbIC METO/Ibl PELICHUS PALIMOHAIBHBIX U APOOHO-PALMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ] MHTEPBAJIOB JUIsl PEIIEHUS] HEPABEHCTB;

e cBOOOJHO ONEPUPOBATH NOHATHAMH: MHOTOYJICH OT OJITHOW MePEeMEHHON, MHOTOUJICH
C HeJIBIMU K03 (hUIIMeHTaM#, KOPHU MHOTOUJICHA, IPUMEHSTD JIeJIEHUE MHOTOUJICHA
Ha MHOT'OWIEH C OCTaTKOM, TeopeMy besy u reopemy Buera uis pemenns 3anay;

e CcBOOOJHO ONEpPUPOBATh IMOHATUAMHU: CHCTEMa JIMHEMHBIX ypaBHEHUH, MaTpHLa,
ONpEACIUTENb MaTpUllbl 2 X2 W €ro TeOMETPUYECKUH CMBICI, HCIOJIb30BATh
CBOMCTBa ompenenutTenss 2 X2 Juid BBIYUACICHMS €ro 3HA4YCHMs, IPHUMEHATH
ONpEACIUTENN AJI1 PEUIEHUs] CUCTEMbl JIMHEHHBIX YpPaBHEHUH, MOJEIMPOBATh
pEalIbHBIE CUTyallMy C IOMOLIBI0 CHCTEMBI JIMHEHHBIX yPaBHEHUM, MCCIIEJOBAThH
IIOCTPOEHHBIE MOJIENIN C TIOMOIIbIO MaTpPUIl U OIpeeIuTeNeii, UHTEPIPETUPOBAThH
IIOJIyYEHHBIN PE3yJIbTaT;

® UCIOJIb30BATH CBOMCTBA JCHCTBUI C KOPHIMU JAJIsl IPEOOPa30BaHMsI BbIPAXKEHUH;

® BBHINOJHATH PEOOpPa30BaHUS YMCIOBBIX BBIPAXKEHUH, COAEPIKAIIMX CTENEHH C
paLMOHATILHBIM [TOKA3aTENIEM;

® CIIOJIb30BaTh CBOWCTBA JorapudpmoB Juisi IpeoOpazoBaHusl JorapupmMuyecKux
BBIPAXKEHUI;

e CcBOOOJHO OIEPUPOBATH MOHATUSAMHU: HUpPpaAlMOHAJbHBIE, IIOKAa3aTelbHbIE U
JorapupMHUUECKUE YPaBHEHHUS, HAXOAUTh UX PEIICHHS C TIOMOIIBIO0 PABHOCHIIBHBIX
NIEPEXO0JI0B I OCYLIECTBIISAS IPOBEPKY KOPHEN;

® [IPUMEHATb OCHOBHBbIE TPUTOHOMETpHUYECKHE (OopMylibl i MpeoOpa3oBaHMs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

e cBOOOJHO OINEPUPOBATH MOHATUEM: TPUTOHOMETPUUYECKOE ypaBHEHUE, IPUMEHSAThH
HeoOxouMble (HOpMyJbl Ul pEIIeHHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHEHU;

® MOJICIMPOBATh peajibHble CUTYallMU Ha SI3bIKEe alreOpbl, COCTABIATH BBIPAXKEHUS,
YpaBHEHHUS, HEPABEHCTBA 110 YCIOBUIO 33/1a4H, UCCIIE0BATh IOCTPOECHHBIE MOJIEH
C MCIIOJIb30BaHHUEM armapara aareopsl.

DyHKIUUHN U TPaPUKH:

e CcBOOOJHO ONEpUPOBaTH MOHATUSAMM: (YHKLHUS, CHOCOOBI 3aJaHus (YHKIHH,
B3aMMHO OOpaTHble (YHKIMM, KOMIO3UIUS GQYHKIUH, Trpaduk QyHKIHUH,
BBITOJIHATH 3JIEMEHTapHbIe IpeoOpa3oBaHus rpaguKoB (HyHKIMIA;

e cBOOOJIHO ONIEPUPOBATH MOHATUAMU: 00JIACTD ONPEEIICHHS U MHOXKECTBO 3HAUEHHI
byHKIUN, HyId QYHKUIUHU, TPOMEKYTKH 3HAKOIOCTOSTHCTBA;

e CcBOOOJHO ONEPUPOBATH MOHATUAMU: YETHBIE U HEUETHBIE QYHKIUH, IEPUOIUYECKUE
GYHKIUM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIUH, MaKCUMyMbl U MHUHHUMYMBbI
¢GyHKIMU, HanboblIIee U HAaUMEHbIlIee 3HaueHHe (PYHKIIMH Ha IIPOMEXKYTKE;

e cBOOOJIHO ONEPUPOBATH MOHATUAMHU: CTENICHHAs (PYHKLUS C HATYPaJIbHBIM U LEJIbIM
nokasaresem, rpaduk creneHHOW (QYHKIUU C HaTypalbHBIM U LIEJIBIM [T0Ka3aTeseM,
rpaduK KOpHS Nn-Od CTENEeHU KaK (YHKUUU OOpaTHOW CTENEHU C HATypajbHBIM
HOKa3aTeseM;

e OnepupoBaTh MOHATHSAMU: IMHEIHAs, KBaJApaTHUHas U IpOOHO-TUHEHAs PyHKINH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(pUKOB;

e cBOOOJIHO ONEPUPOBATH MOHATUSAMU: MTOKa3aTeIbHas U Jorapudmuyeckas GyHKINH,
UX CBOMCTBA M rpadUKu, UCTIONb30BaTh UX TpadUKU AJIs PEIICHUs] ypaBHEHUI;



e CcBOOOIHO ONEpPHPOBATH  TOHATHAMM: TPUTOHOMETPUYECKAs  OKPYKHOCTH,
oTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIIMHA YUCIOBOTO apryMEHTa;

® UCHOJb30BaTh TpaduKu GYHKUIUN IJIS UCCIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH
IIPU PEIICHUH 3a/a4 U3 APYTUX YUEOHBIX MIPEIMETOB U PealibHOM KU3HU, BBIPAXKATh
dopMyIaMu 3aBUCUIMOCTH MEX]Ty BETHUYUHAMU;

Hauajna MmaTeMaTH4ecKOro aHajiusa:

e CcBOOOJHO OINEPUPOBATH TMOHATUAMHU: apHUPMETHUYECKass M TeOMETpHUYECKas
nporpeccusi, 0ECKOHEUHO yOBIBAIOIAsi TeOMETpUYECKasl POTPeccus, TNHEHHBIN 1
HKCIOHEHIMAIBHBIN POCT, POPMYIIa CIIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE O
KOHCTaHTE;

®  JICIIOJIB30BATh IPOTPECCHU JUTS PEIICHHS PEATBHBIX 33/1a4 NPUKIAJHOTO XapaKTepa;

e CBOOOJHO ONEpPHUPOBATh MOHATHAMH: IIOCIEIOBATEIBHOCTh, CIIOCOOBI 3aTaHus
IIOCJICZIOBATEILHOCTE, MOHOTOHHBIE M OTrpPaHMYEHHBIC IIOCIIEIOBATEILHOCTH,
MOHMMAaTh OCHOBBI 3apOKJCHHS MaTEeMAaTHYECKOro aHajlu3a KakK aHaim3a
0ECKOHEYHO MaJIbIX;

e CBOOOJHO ONEpUPOBATh MOHATUSMH: HENPEpbIBHbIC (DYHKINMH, TOYKH pPa3pbiBa
rpaduka GyHKINU, ACUMITOTHI Tpaduka GyHKINH;

e cBOOOJHO OIIEPUPOBATH MOHATUEM: (DYHKIIHS, HEPEPHIBHAS HA OTPE3KE, IPUMEHSThH
CBOMCTBa HEMIPEPHIBHBIX (DYHKIMIA JJIs pELICHUS 3a/1a4;

e CBOOO/IHO ONEPUPOBATH IMOHATHSMHU: IEPBas W BTOpas MPOHU3BOIHBIC (QYHKIIHH,
KacaTenbHast K rpaduky QpyHKIUM,

® BBHIUUCIIATH NPOU3BOAHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO M KOMIIO3UIIUHU JBYX
(GyHKIMIA, 3HATH IPOU3BO/IHBIE AIIEMEHTAPHBIX (QYHKIIHIA;

®  JICIIOJIB30BaTh T€OMETPUUCCKHUNA U (PU3MYECKUIT CMBICT TPOU3BOIHON Ul PELICHUS
3ajad.

MHuoskecTBAa M JIOTUKA:

e cBOOOJIHO ONEPHPOBATH MOHATHUSIMH: MHOKECTBO, OTIepallMi HaJl MHOXKECTBAMU;

® CIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIM ammapar JUisl ONUCAHUS PEATbHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUEOHBIX MPEIMETOB;

e CBOOOJHO oOmEpUpOBaTh MOHATUSIMHU: OIpEAeNieHue, TEOpeMa, ypaBHEHUE-
CJIEZICTBHE, CBOIICTBO MaTeMaTHYECKOro 00bEKTa, 10KA3aTeNIbCTBO, PABHOCUIIbHbIE
YpaBHEHHUS U HEPABEHCTBA.

K konny oOyuenuss B 11 kJacce oOyyaromuiicss MOMYYUT CIEAYIOLUIUE NPEAMETHbBIE
pe3yJabTaThl MO OTJENbHBIM TeMaM pabodeil mporpaMmsel y4eOHOro Kypca «Anrebpa M Haudana
MaTEeMaTHYECKOr0 aHAJIN3ay:

Yuciia 1 BLIYMCJIEHUA:

e CBOOOJHO OINEpPUPOBaTh MOHATHUSMHU: HATypajJbHOE U LIEJO0€ YHUCIIO, MHOXECTBA
HATypPAJIbHBIX U LIEJBIX YUCEJI, UCIIOIb30BATh NIPU3HAKU JEIUMOCTH LIEIBbIX YHUCEIL,
HO/I n HOK HarypanbHbIX 4ucen Uil PEICHHs 3a]ad, NPUMEHSATh aJrOPUTM
EBxnuna;

e cBOOOJIHO ONEPUPOBATH MOHATHEM OCTAaTKa IO MOJYJIIO, 3aIMCHIBATh HATypalbHbIE
YHUCia B Pa3JIMYHbIX O3UIIMOHHBIX CUCTEMAX CUNCIICHUS;

e CBOOOJHO OMEpUPOBATH TMOHATHUAMU: KOMIUIEKCHOE UHCIO M  MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTaBIsATh KOMIUIEKCHBIE 4YMcia B airedpandyeckoil u



TPUTOHOMETPUUECKON (opMe, BBIMOIHATh apu(METHUECKHE OMNepaluu C HUMU U
n300paXkaTh Ha KOOPIUHATHON TIOCKOCTH.

YPaBHeHI/IH H HEPaBC€HCTBA:

e CBOOOJHO OMEpUPOBATH TMOHATUSAMHU: HUppaAlMOHAIbHBIC, IIOKa3aTeIbHbIE U
Jorapu(pMUUECKUE HEPABEHCTBA, HAXOIUTh UX PELICHHUS C TOMOIIBIO PABHOCHIIBHBIX
MEPEXO/I0B;

®  OCYLIECTBIJISITh OTOOP KOPHEH MPH perieHuH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

e cBOOOJHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSThH
HeoOXouMble (OPMYJIBI JJISl PEHICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

e CBOOOJHO OMEpPUPOBATH IMOHATUSMHU: CHCTEMa U COBOKYMHOCTh YpaBHEHHH U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOIUTh PELICHUS
CUCTEMBbl U COBOKYITHOCTEW pallMOHANBHBIX, UPPALMOHAIBHBIX, MOKA3aTEeIbHBIX U
JOrapu(pMHUECKUX YPaBHEHUN 1 HEPABEHCTB;

e pemiath palMoHalbHbIC, UppallMOHANbHbIE, T0KAa3aTelbHbIE, JorapumMuueckue u
TPUTOHOMETPUYECKUE YPABHEHMUsSI M HEPABEHCTBA, COJEpXKAaIllMe MOAYIH U
napameTphl;

e MpuMEHATH Tpadudeckrue METOAbI AJIsl PEeIICHUs] ypaBHEHUN U HEPABEHCTB, a TAKXKe
3a/1a4 ¢ apameTpamu;

® MOJEIMPOBATh PEaJbHBIE CUTYyallUUd Ha A3bIKE ajureOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA W MX CHUCTEMBbl IO YCIOBHUIO 3aJauyM, HCCIIEIOBATh
IIOCTPOEHHBIE MOJIEIM C HCIIOJIb30BAHUWEM arlrapara ajreOpbl, HHTEPIPETUPOBAThH
MOJTyYEHHBIN pe3yNbTaT.

DOyHKUUM U rpaduku:

® CTpOMTHh TpapuUKM KOMIO3UIUM (YHKIMA C MOMOILBIO  3JIEMEHTApPHOTO
MCCJIEIOBAHMSI U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIUI;

® CTPOUTh IE€OMETpHuYecKHe 00pa3bl YpaBHEHHIl M HEPAaBEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

e cBOOOJIHO ONEPHPOBATH MOHATUAMM: IPaUKN TPUTOHOMETPUUECKUX (DYHKIIHIA;

® [PUMEHATh GYHKIUH JUIsI MOAEITMPOBAHUS U UCCIIEOBAHUS PEAIbHBIX MTPOLIECCOB.

Hayana MaTeMaTH4eCKOr0 aHAJINA3A:

® CIIOJIB30BaTh IMPOW3BOJHYIO JJsl HCCleAO0BaHUA (YHKUIMHM HAa MOHOTOHHOCTH U
IKCTPEMYMBI;

® HAXoAWTh HauOoJbIllee M HaWMEHbIEe 3HAuYeHUs (YHKIMU HENpPEepbIBHOM Ha
OTpE3KE;

® CMOJIb30BaTh MPOW3BOJHYIO JUISI HAaxXOXKICHHS HaWIy4ylIero pelieHus B
MPUKIIAIHBIX, B TOM YHCJIE COUAIBHO-IKOHOMUYECKUX, 3a]1a4ax, JIJIsl ONpeIeeHHs
CKOpPOCTH M YCKOPEHHMs Ipoliecca, 3aJaHHOTO (pOpMyIIoil Ui rpadukom;

e CcBOOOJHO ONEpUPOBATh MOHATHUAMHU: NEPBOOOpaA3Has, ONMpPEIENEHHBIN HMHTErpal,
HaXOAUTh IMEPBOOOpPA3HbIE 3JIEMEHTAPHBIX (PYHKIMH U BBIYUCIATH UHTETpall IO
dbopmyne Herorona-Jleitbnuna;

®  HAXOJHUTH IUIOLIA/IU TNIOCKUX (GUTYp M 0OBEMBI TEJ ¢ TOMOIIBIO HHTErpaa;

e UMETh MPEACTABIEHWE O MaTEeMaTU4YECKOM MOJEIMPOBAHUM Ha IpUMEpe
coctaBieHus nuddepeHnanbHbIX YpaBHEHUH];



peuiaTe MNOPUKIAAHBIC 3aJadd, B TOM YHUCIC COLUAJIBHO-3KOHOMHWYCCKOIO H
(I)I/IBI/I‘-IGCKOFO XapakTepa, CpCACTBAMU MAaTCMATUYCCKOT'O aHAJIM3a.

COJAEPKAHUE OBYYEHUA

10 KUIIACC

Yucia ¥ BHIYUCIEHUS

Panmonanbupie  uymncna. OOBIKHOBEHHBIE M JIECATHYHBIC ApOOHM, TPOLIEHTHI,
OeckoHeuHble mepuoanyeckue npodu. [lpumenenue apoOelt W TPOLEHTOB IS
peLIeHUs TPUKIAAHBIX 3a1a4 U3 PA3JIMYHBIX OTPACJIed 3HAHUN U PEAIbHON KU3HH.
[elictBuTenpHble  4yMciia.  PanuoHanmbHBIE W UPPALMOHAIBHBIE  YHUCIA.
Apudpmernueckue  omepauud ¢ JCHCTBUTENbHBIMM  4MciaaMd.  Moayib
JNEHCTBUTENLHOTO YHCla U ero cBoiicTBa. [IpuOnimkéHHble BBIUMCICHUS, MpaBUia
OKpPYTJICHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIUMCICHUM.

Crenenb ¢ nenbiM nokasareneM. bunom Hbprotona. Mcnonb3oBanue noaxopsiueit
dbopMbI 3amucu JIEHCTBUTENIBHBIX YWCEN AJIA PEUIeHHs] MPaKTHYeCKUX 3aJad U
IIPE/ICTABIICHNS TAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CrerneHb ¢ pallnOHAIBHBIM IIOKa3aTeJIeEM U €€ CBOMCTBA, CTETIEHD C AEMCTBUTEIbHBIM
MOKa3aTeJIeM.

Jlorapudwm uncna. CoiictBa norapudma. JlecaTuuHbie 1 HaTypalbHbIE Jorapru(MBI.
CuHyc, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YMCIIOBOI'O apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHI'€HC YHUCIOBOTO apryMEHTa.

Y];)aBHeHHﬂ H HEPABCHCTBA

ToxnecTBa U TOXJIECTBEHHBIE NMPeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YPABHEHUS.
PaBHOCWIBHBIE ypaBHEHUsT W ypaBHEHUsA-ciaeAcTBUsA. HepaBeHCTBO, penieHue
HEPaBEHCTBA.

OCHOBHBIE METOJbl pEIIEHUs LENbIX U JAPOOHO-pallMOHANIBHBIX YpPaBHEHUH U
HEpPaBEHCTB. MHOroOwIeHbl OT OJHOM NEpeMEHHOW. JlelleHHne MHOTrOWwIeHa Ha
MHOTO4JIeH ¢ octaTkoM. Teopema bezy. MHorounens! ¢ nensiMu ko3 duiuenramu.
Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COEPKAINX CTENEHU U KOPHH.
UppanumonaneHble ypaBHeHHs. OCHOBHBIE METOJbl PEIICHUS HPPALUOHAIBHBIX
YPaBHEHUM.

[ToxazarenbHble ypaBHeHUs. (OCHOBHBIE METOABI DELIEHUS IOKa3aTEJIbHBIX
YPaBHEHUM.

[IpeoOpazoBanme BeIpaKEHUH, COIEPIKAIINUX JTOTaPUPMBI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOJbl PELICHHs JIOTapU(PMUUECKUX
YPaBHEHUM.

OcHoBHbIE TPUTOHOMETPUYECKHE bopMyIIbI. [IpeoOpa3zoBanue
TPUTOHOMETPUYECKUX BBIpAKEHUN. Pelienne TpuroHoOMETpUIEeCKUX YPaBHEHUM.
Pewienne cucreM JIMHEWHBIX ypaBHEHUN. MaTpuiia CUCTEMBI IMHENHBIX YPAaBHEHUN.
Onpenenuresb MaTPULIBI 2%X2, €r0 TEOMETPUUYECKUIN CMBICI U CBOMCTBA, BHIYUCIICHUE
€ro 3Ha4CHMs, INPUMEHEHUE OIPENCINUTEN I PELICHUs CUCTEMbl JUHEHHBIX
ypaBHeHUM. PeleHne NpUKIAAHBIX 3a[ad C TMOMOIIBI0 CHCTEMBbI JIMHEWMHBIX



ypaBHeHul. MccienoBanue TMOCTPOEHHOW MOJIEM C TMOMOIIBI) MATpUll |
ONPEAECITUTENEN.

ITocTpoeHrne MareMaTUYEeCKUX MOJENEH peaJbHOM CUTyaldd C IOMOLIBIO
YpPaBHEHUN W HEPABEHCTB. lIpuMeHeHue ypaBHEHMM M HEPABEHCTB K PEILICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3INuHbIX 00NacTel HAyKH U peaibHON KU3HH.

DOyHKUUH U rPpadpuKu

®yHkuus, crocoOsl 3a1anus GyHkuK. B3aumuo odparueie pynkunu. Komnosunus
¢ynkuuii. ['papuk GyHkmu. SneMeHTapHbIe Tpeodpa3zoBanus rpaGuKoB GyHKIUH.
Ob6nacte onpefeneHUss W MHOXECTBO 3HaueHU ¢ynkuumu. Hymm ¢yHkuuu.
[TpomexxyTku 3HaKonocTossHCTBa. Y€THbIe U Heu€THble (QyHKIMU. [leproauueckue
¢ynkuuu. [IpoMeKyTKH MOHOTOHHOCTH (YHKIMH. MakKCUMyMbl U MHUHUMYMBI
¢bynkuuu. Hanbonbee n HauMeHblee 3Ha4eHUs! (PyHKIUM Ha IPOMEXKYTKE.
JluneliHasi, KBaJgpaTU4Has M JpOOHO-TMHEHHas GYyHKIMU. DJeMEeHTapHOe
UCCJIEJOBAaHHUE U IIOCTPOEHUE UX I'PaUKOB.

Crenennas QyHKIHS C HATYpaJbHBIM U IEJIBIM MTOoKa3aTeneM. E€ cBoiicTBa U rpaduk.
CpoiicTBa U TpapuK KOpHS N-OW CTENEeHW KaK (YHKIMH OOpAaTHOW CTENEHHU C
HaTypaJIbHBIM I10KA3aTEIIEM.

[TokazarenbHas u Jjorapupmuueckas (QYHKLHMH, HX CBOMcTBa M IpaduKu.
Hcnonp3oBanue rpadukoB GYHKIWHN sl pEIICHHs yPaBHEHHIA.
TpuronomeTrpuyeckasi OKpyKHOCTb, OIIPEJICIIEHUE TPUTOHOMETPUUYECKUX (PyHKLIMI
YKCJIOBOTO apryMeEHTA.

@DyHKUMOHANbHBIE 3aBUCUMOCTH B pealibHBIX Mpoleccax M sBIeHUAX. I'paduxu
pEATbHBIX 3aBUCUMOCTEM.

Hauyaia MaTeMaTH4eCKOro aHAJIU3a

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHMsl  MoOcieAoBaTenbHOCTeH.  Meton
MaTE€MaTU4YeCKOW NHIYKINHA. MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIE0BATEIBHOCTH.
Vcroprss BO3HHMKHOBEHMS MAaTEeMaTHYECKOrO aHalM3a KaK aHajlu3a OECKOHEYHO
MaJbIX.

Apudmernueckass U TeoMeTpuyeckas Mporpeccu. beckoHeyHO yObIBaromas
reomerpuueckas nporpeccusi. CymMma 0€CKOHEUHO yObIBarolIeil reoMeTpudeckoit
nporpeccuu. JINHENHBIN U HKCIIOHEHINAIBHBIN pocT. Yncio e. PopMyra CI0KHBIX
NpoueHTOB. lcrnonb3oBaHue MNpOrpeccud Il pELICHUs pPEalbHBIX —3a7ad
IIPUKIJIATHOTO XapaKTepa.

HenpepeiBable QpyHkIMM 1 ux cBoiicTBa. Touku paspbiBa. ACUMOTOTHI I'padUKOB
¢ynkuuii. CBoiicTBa (GyHKIMH HENPEPBIBHBIX Ha OTpe3ke. MeToa MHTEepBaoB AJIs
penieHus HepaBeHCTB. [IprMeHneHne cBONCTB HENPEPHIBHBIX (PYHKIIUH U1 peleHUs
3a/1a4.

[lepBass u BTOpas mpou3BojaHble (GYyHKUMU. OrmpeneneHue, TeoOMETPUUECKUd |
buznyecKkuit CMbICI IPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K rpaduKy QpyHKINU.
[TpousBoaHbie snmeMeHTapHbIX (QyHKIUA. [IponsBogHas cymwmbl, Npou3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIUU (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, OTepalvy HaJl MHOKECTBAMH U WX CBOWCTBa. Jlmarpammsl Ditnepa—
Benna. IlpuMeHeHuE TEOPETUKO-MHOXKECTBEHHOIO armapara Juisi ONUCAHUS



11 KUIIACC

peasbHbIX MPOLIECCOB W SIBJICHHUI, NpPU pEIIEHUU 3aqady M3 APYTUX Y4eOHBIX
IPEMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTeMaTUYeCKOrO OOBEKTa, CIIE/ICTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPAaBHEHUSI.

Yucya 1 BLIYUCICHHUS

Harypasbnbie u nenbie uyncina. [IlpumeneHne npru3HaKkoB JAEIUMOCTH LEIbIX YKCET,
HanOospmmi oOmmit genurensd (nanee — HOJl) m HamMmeHbimee oOrnee KpaTHOE
(manee — HOK), ocratkoB 1o mMozay:to, anropurMa EBkinaa 1uist pelieHus 3aaad B
LEJbIX YUCIIaX.

KommiekcHbie uncna. AnreOpanyeckas U TpUrOHOMeTpuyeckas (OpMBblI 3alucu
KOMIUIEKCHOTO 4Hucia. ApupMeTUYECKHe OmNepalri ¢ KOMIUJIEKCHBIMU YHUCIAMHU.
N300paxeHne KOMIUICKCHBIX 4YHMCEI Ha KOOPJIMHATHOW IuIocKocTH. Dopmyia
Myaspa. KopHu n-oli creneHnu u3 KOMIIEKCHOTO yncia. [ [pumeHeHre KOMIUIEKCHBIX
qrcen A7 pemeHus] U3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs] M HEPABEHCTBA

CucreMa ¥ COBOKYIHOCTb YPaBHEHUIl U HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U
CUCTEMBbI-CIIe/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpHEH TPUTOHOMETPUYECKUX YpaBHEHUU c IIOMOILIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PelieHne TpuroHoMeTpuueckux HepaBeHCTB.
OCHOBHBIEC METO/IbI PEIICHUS ITOKA3aTEIBHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.
OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/BI pEHICHUs CHUCTEM U COBOKYIHOCTEH palMOHaIbHbIX,
UppalMOHATIBHBIX, TOKA3aTENbHBIX U JIOTapU(MUUECKUX YPAaBHEHUH.

YpaBHEHMSI, HEPAaBEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[TpuMeHeHne ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHUIO MaTEMATUYECKUX 33124
U 33/Ja4 W3 pa3IMuHbIX 00JlacTeil HayKu M peajbHOW >KU3HH, HHTEpIpeTanus
MIOJIyYEHHBIX PE3YJIbTaTOB.

DOyHKIUM U rpapuKu

I'paduk xomnozunuu pyHkui. ['eomeTpryeckue 00pas3bl ypaBHEHUN U HEPABEHCTB
Ha KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Ipa(UKH.

['paduueckue MeTObl pElIeHUs] YpaBHEHUI M HEpaBeHCTB. | paduueckue MeTo bl
peleHus 3a1a4d ¢ mapaMeTpami.

Hcnonp3oBanne rpadukoB GyHKIMA IS UCCICNAOBAHHS  IMPOIECCOB U
3aBHCUMOCTEH, KOTOpbIE BO3HMKAIOT MpPU PELICHUH 3a7ad M3 JAPYIHX Y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HH.

Hauyaja MaTeMaTH4eCKOro aHAJIU3a

[IpuMeHeHHe NPOU3BOJHOM K HCCIEIOBAHUIO (PYHKUIMIT HAa MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxaenne HanboIbIero 1 HauMeHbUIero 3Ha4eHUN HeTpepbIBHOM
(GyHKIMU Ha OTpE3Ke.



e [lpumeHeHHE NPOU3BOIHON I HAX0XKIEHUS HAWTYUYLIETr0 PEIIEHNs B IPUKIIAHBIX
3aaydax, Ul ONpeIeeHUsl CKOPOCTH U YCKOPEHHUS MPolLiecca, 3a1aHHOr0 GopMyIoit

WU TpadUKOM.

e [IlepBooOpa3Hasi, OCHOBHOE  CBOWCTBO

nepBoodOpaszHeix.  [lepBooOpaszHbIe

alieMeHTapHbIX QyHKIMA. [IpaBuiia HaX0XKAEHUS TIEPBOOOPA3HBIX.
e nurerpan. I'eoMeTpudeckuid CMBICI HMHTErpana. BbelUMCIEHHE OIpPEAeIEHHOIO
uHTerpaia no popmyine Herorona-Jlelionuna.
e [IpumeHeHue MHTErpanga A HaXOXKAEHUS IUIOIAAEH IUIOCKUX (GUryp u o0bEMOB

TCOMCTPHUICCKUX TCII.

e [Ilpumepsr pemenuid  auddepeHITHaTbHBIX

ypaBHeHul. Maremaruyeckoe

MOJCIUPOBAHUC  pPCaJIbHBIX IMPOHOCCCOB C  ITOMOIIBIO ,Z[I/I(b(bepeHL[I/IaJ'IBHBIX

YPaBHEHUH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

Ne Haummenoanue paznenos u teM KonuuecTBo

n/n IIPOrpPaMMBI 4acoB

Bceero

1  MHOXeCTBO AEICTBUTEIBHBIX 24
qrcen. MHOro4JieHsl.
PammonanbHbie ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUN

2  ®OyHKOUH U TpaduKH. 12
CrenenHast GyHKLUS C LEJIbIM
MOoKa3areieM

3 Apudmernyeckuit KopeHb n-oit 15
crenenu. VppanuroHanbHble
YpaBHEHHUS

4 IloxazarenbHast PyHKIHMSL. 10
IToka3zaTenbHblE ypaBHEHUS

5 Jlorapudpmuueckas QpyHKIUS. 18
Jlorapudmuueckue ypaBHEHUS

6 Tpuronomerpuyeckue 22
BBIPQ)XEHUS U yPaBHEHUS

7 IlocnenoBaTeabHOCTH U 10
MPOrpeccuu

8 HemnpepbiBHbIE QyHKINU. 20
[IpousBogHas

9 TIloBTopenue, 0000IICHHE, 5

cHCTEMAaTH3aInsI 3HaHUHN

DIEeKTpOHHBIE
(undpoBeie)
o0Opa3oBaTenbHbIC

pecypcsl

VYyer paboueii mporpaMMbl
BOCITUTAHUSA

-YCTaHOBJICHHE JIOBEPUTEIBHBIX
OTHOIICHUH MEXIY
NearoruyeckuM paboTHUKOM 1
00yYaIOIIUMUCS,
CHOCOOCTBYIOIINX TTO3UTHBHOMY
BOCIIPUSTHIO 00YYaIOIIUMUCS
TpeboBaHuii U Mpocsd
NeIaroriyeckoro paboTHUKA,
TIPUBJICYECHHUIO UX BHUMAHUS K
o0cyxIaeMoi Ha ypoKe
nH(popManny, aKTHBU3AINU
MIO3HABATEJILHOH JESITEIbHOCTH;
- o0y KIeHNE 00YJaIOIIIXCS
co0moaTh Ha ypoKe
OOIIETTPUHATHIC HOPMBI
MOBEJ/ICHHS, PaBUJIa OOLICHUSI
co

CTapIKMMH (IIeJarorn4eCKUMH
paboTHHKAaMH) U CBEPCTHUKAMHU
(0Oy9aroIMuCs ), TPUHITHIIET
y4eOHOH TUCIUIIMHBI 1
caMOOpTraHU3alnHy;

- IPUBJICYCHNE BHUMAHUS
o0y4aromuxcst K IEHHOCTHOMY
aCIIeKTy

M3y4YaeMbIX Ha ypOKax SIBICHUH,
opraHu3aIys ux paboTel ¢
[10JIy4aeMOH Ha ypoKe
COLIMAJILHO 3HAYUMOM
nHpopManuei —
MHHUIMUPOBAHUE ee 00CYKICHNUS,
BBICKA3bIBAaHHS 00YYaIOIUMHUCS
CBOEro MHEHHUS 110 €€ TIOBO/Y,
BBIPaOOTKH CBOETO K HEH
OTHOIICHHUST;



Ne Hammenoanue pa3nenoB u teM KosnuecTBo

n/a

OBILIEE KOJIMYECTBO YACOB

POrPaMMBI

I10 ITPOIT'PAMME

11 KJIIACC

Ne
n/m

HaumeHnoBanue pa3genoB u TemMm

IIPOrpaMMBbl

UccnenoBanmne GpyHKIHIA ¢
MIOMOILBIO TPOM3BOIHON
IlepBooOpazHas 1 UHTETpa
I'pacduxu
TPUTOHOMETPHYECKUX
GbyHKIUH.
Tpuronomerpuueckue
HEpaBEHCTBA
HppanunoHaibHbIe,
MOKa3aTeIbHbIE U
JorapupmMuUecKue
HEpaBEeHCTBa

KommniiekcHbie uncia

Harypanbnsle u niensie yucna

CucreMbl pallMOHAIBHBIX,
HppaLMOHATIbHBIX
MOKa3aTeIbHbIX U
JorapupMHUUECKUX
ypaBHEHUH

3agauu ¢ mapaMeTpamu

[ToBTOpenue, 060061IeHNE,
cUCTEeMaTH3aInsI 3HaHUH

4acoB
Bcero

136

KomnnuectBo
4acoB

Bcero

22

12
14

24

10
10
12

16
16

DNEeKTPOHHbIE

(mdpoBbIe)
o0Opa3oBaTeNbHbIC

pecypcbl

DNeKTPOHHBIE
(udposbIe)
o0OpasoBarebHbIC

pecypcsl

VYuer paboueii mporpaMMsl
BOCHHUTAHUS

- UCTIOJIb30BAHHE
BOCITUTATEIbHBIX BO3MOKHOCTEH
COJIepKaHUs

yueBHOro MpeMeTa uepes
JIEMOHCTPAIHIO 00yYJaIomnMCs
MPUMEPOB OTBETCTBEHHOTO,
IPaXKAaHCKOTO MMOBEACHHUSI,
MPOSIBJICHUSI YETIOBEKOIIO0HS U
J00pOCEpACUHOCTH, uepe3
no100p

COOTBETCTBYIOIIUX TEKCTOB JJIS
YTEHMS, 38]1a4 JUIs PEIICHMUS,
MPOOJEMHBIX CUTYalni st
00CY)KICHUS B KJIacce;

Yder paboueit mporpaMMeI
BOCITHTaHUS

-YCTaHOBJICHUE JOBEPHUTEIEHBIX
OTHOILIEHUHA MEX Ty
NearorndeckuM pabOTHUKOM U
oOy4Jaromumucs,
CIIOCOOCTBYIOIINX
MO3UTHBHOMY BOCHPHSITHIO
o0yJarommuMucs

TpeOOBaHUI U TIPOCEO
MeIarOrMIeCKOro pabOTHHKA,
TIPHUBIICUYCHHUIO UX BHUMAaHHSA K
o0cyx)maeMol Ha ypOKe
“HPOPMAIINH, AKTUBU3AIIUI
MO3HABATEILHOU JIESITEILHOCTH,
- OOy XAeHne 00yJaroIUXCs
cobmoaaTh Ha ypoke
OOIIETTPUHATEIE HOPMBI
NOBE/ICHHUSI, TPaBUIIA OOIICHHS
co

CTapuIMMH (TIeJarorn4ecKuMHA
pabOTHUKAaMH) ¥ CBEPCTHUKAMHU
(oOyJaroMucs ), TPUHITAITEI
y4eOHOH TUCIUIIINHBI 1
CaMOOpraHu3aluH;

- IpUBJICYECHHE BHUMAHUS
00yJarImUXCsl K IEHHOCTHOMY
aCIIeKTy

U3y4aeMbIX Ha ypOKax SIBIICHUH,
OpraHu3aIys ux paboTsl ¢
MOJIy4aeMo# Ha ypoke
COIMAIbHO 3HAYUMOM
nHdpopmanmnei —



No  HammenoBanue pazgenoB u tem  KomugectBo ONEeKTPOHHbBIE VYder paboueii mporpaMMeI

n/m MIPOrpamMMBbl 4acoB (udposbIe) BOCITUTAHUS
Bcero o0pasoBaTenbHbIe
pecypcel

MHUIIUAPOBAHHE €€
00CYXIEeHUsI, BBICKa3bIBAHUS
00yJaroImuMucs

CBOET0 MHEHHUSI 10 €€ TIOBO/LY,
BEIPa0OTKH CBOETO K HEH
OTHOIICHHUS;

- ICTIOJIb30BAHNE
BOCTIMTATEIHHBIX
BO3MOYKHOCTEH COIEpKAHUS
y4e0HOTO IpeaMeTa aepes
JEMOHCTPAIHIO 00yJarOIINMCS
MIPUMEPOB OTBETCTBEHHOTO,
TPaXAaHCKOTO MTOBEJICHUS,
MPOSIBJICHUS YCSIIOBEKOTIOOUS U
JI00pocepAeYHOCTH, Yepe3
noadop

COOTBETCTBYIOLIUX TCKCTOB JJId
YTCHUA, 3a1a4 IJIs1 pEHICHUA,
MPOOJIEMHBIX CUTYalHi s
00CYXK/IeHUs B KJlacce;

OBIIEE KOJIMYECTBO 136
YACOB 110 [TPOTPAMME

PABOYAS ITIPOIT'PAMMA YYEBHOI'O KYPCA «I'EOMETPUSD
yriiy0JIeHHbI YPOBEHb

MNOACHUTEJIBHAS 3AIINCKA

["eomeTpus siBisieTcs OHUM U3 0a30BbIX KypCOB Ha YPOBHE CpeTHET0 0011ero 00pa3oBaHus,
TaKk Kak o0OecreyuMBaeT BO3MOXKHOCTb M3Y4YEHHMsS JUCLUIUIMH  €CTECTBEHHO-HAY4HOM
HAIpPaBJIEHHOCTH U TPEIMETOB T'yMaHUTapHOro Lukia. [IocKoJIbKy JOrMueckoe MbILIUIEHUE,
dopmupyeMoe TpH M3y4eHHH OOYyYaroIIMMHUCS TOHSATHMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpHU pelieHuu
FEeOMETPUYECKUX 3a]ad, YMEHHE BBIIBUIaTh W ONPOBEPraTb TIMIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUHU 3aJjady €CTECTBEHHO-HAyYHOrO ILIMKJIA, B YaCTHOCTH (DPU3MUECKUX
3ajad.

[lens ocBoeHust mporpammbl yueOHOro kKypca «I'eomeTpus» Ha yriiyOJ€HHOM ypOBHE —
pasBUTHE WHIMBHYaJbHBIX CIIOCOOHOCTEH OOydaromMXCsl TNpPU H3yYEHUM TEeOMETPUH, Kak
cocTaBisiolIeil mpeaMeTHOM oOnactu «MaremaTuka U MHPOpMaTHKa» yepe3 obecrneueHue
BO3MOXXHOCTH TPUOOpETEHHs] M HCHOJIb30BaHUS Oojee IITyOOKHX T€OMETPHUYECKUX 3HAHWUN U
NeHCTBUH, CIENM(UIHBIX TE€OMETPHH, W HEOOXOAMMBIX JUIS YCHENTHOTO MPOo(heCcCHOHATLHOTO
00pa30BaHusl, CBA3aHHOTO C HCIIOJIB30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMU Kypca T€OMETPUHU Ha YTIITyOJIEHHOM YPOBHE, PACHIMPSIOIIMMHU U
YCUJIMBAIOIIKUMU Kypc 6a30BOr0 ypOBHS, SIBISIOTCS:

pacuipeHue NpeACTaBIeHUs O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYpPbI U (popMUpOBaHHe
OCO3HAHHUS B3aMMOCBS3M T€OMETPHUH C OKPYKAIOLIUM MUPOM;



dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHUIINX
MaTEeMaTUYECKUX MOJIETISX, TO3BOJISIONIMX OMUCHIBATh U N3YYaTh Pa3HbIC SIBJICHUS OKPYKAIOLIETO
MUpa, 3HaHWE MOHATUIHHOTO anmnapara 1o pazaeny «CrepeomeTpus» yd4eOHOTO Kypca reOMETpHH;

dbopMupoBaHUE yMEHHUS BIIaJeTh OCHOBHBIMU MOHATUAMHU O MPOCTPAHCTBEHHBIX (PUTYpax U
UX OCHOBHBIMH CBOWCTBaMH, 3HAaHUE TeopeM, (GOpMyl M YMEHHE HUX IMPUMEHSATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXOUTh HECTaHJAPTHBIE CIIOCOOBI PELICHUS 3a1a4;

dbopMupoBaHHEe yMEHHS pPAclO3HAaBAaTh Ha 4YepTek,axX, MOJAENSAX M B PEAbHOM MHUDE
MHOTOIPAHHUKH U TeJjla BPAILEHUS, KOHCTPYUPOBATH FT€OMETPUUECKHUE MOJICIH;

dbopmupoBanue MOHUMaHUS BO3MOYXHOCTH AKCHOMaTHYECKOTO MOCTPOCHHUS
MaTEeMATHYECKUX TEOpHi, (OPMUPOBAHWE TOHMMAHHUS POJU AKCHMOMATHKU TIPHU IMPOBEICHUU
paccyxIeHuUi;

q)OpMI/IpOBaHI/IC YMCHHUA BJIAACTb MCTOAAMH OO0Ka3aTC/IbCTB M aJITOPUTMOB PCHICHMA,
YMCHUA HUX [PUMCHATH, IMPOBOAWTL JOKA3aTCIBHBIC PACCYXICHHA B XOAC PCHICHUSA
CTCPCOMECTPHUUYCCKUX 3a/lad KW 3aaa4d C I[IPaKTHUYCCKUM COACPIKAHUCM, (1)OpMI/Ip0BaHI/IC
npeacTraBJICHUA O HCO6XOI[I/IMOCTI/I J0Ka3aTeJIibCTB IIPpU 00OCHOBAaHMM MAaTEMaTHYECKHUX
y'TBep)KI[eHI/Iﬁ H POJIM aKCUOMATHKH B IIPOBCACHUU ACAYKTHUBHBIX paCCY)KﬂCHHﬁ;

pa3sBUTHE U COBEPLICHCTBOBAHHWE MHTEUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
0o0y4aroluxcs, I03HAaBATEIbHOW AKTUBHOCTH, MHCCIEI0BATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIIUICHUS, UHTEpECa K U3YyUYEHUIO T€OMETPUH;

dopmupoBaHne (PYHKIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHOM T'EOMETPUHU: YMEHHUS
pacrio3HaBaTh POSBICHUS T€OMETPUYECKUX OHATHH, 0OBEKTOB ¥ 3aKOHOMEPHOCTEH B peabHbIX
JKU3HEHHBIX CUTyallUsIX W TP HU3YYEHMHM JIpYrUX Y4YeOHBbIX TMpPEAMETOB, MpPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEaJbHbIX CHUTYallUi, HCCIECIOBAHUS
IIOCTPOEHHBIX MOJENIEN, HHTEPIIPETALIUH TIOJyYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMU COJIEpKATEIBLHBIMH JIMHUSIMU yueOHOTo Kypca «['eomerpus» B 10—11 kmaccax
apisitoTes: «[IpsiMble W TIOCKOCTH B MpOCTpaHCTBE», «MHOrorpaHHukmn», «Tena BpalieHus»,
«BeKTOophI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «JIBMXKEHHS B TPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®PI'OC COO TpeboBaHHE «yMETHh ONEPUPOBATH MOHITUIMUY,
peNeBaHTHBIMU T€OMETPUU Ha YIiTyOnEHHOM ypoBHEe 00ydeHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSM Yy4eOHOTO Kypca, a (OPMHPOBAHWE JOTMUYECKHX YMEHHH
pacripeiesisieTcst He TOJIBKO IO Co/iepKaTeIbHbIM JIMHUSAM, HO M 110 rojjam o0ydeHus. Coaeprkanue
00pa3oBaHusl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiabTataM ocBoeHHs DenepanbHOi paboueit
IPOTPaMMBl, pacrpeieIEHHBIM 110 TOAaM 00y4eHusl, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHITUIHAIHLHBIM BOIIPOCAM 00yJaromuecs: 00panaiinch HEOAHOKPATHO. DTO
MO3BOJISIET ~ OPraHW30BaTh  OBJIQJCHUWE TCOMETPHUYECKUMH  TOHATHSAMH M HaBBIKAMHU
MOCJIEI0BATEIbHO M TMOCTYNAaTeIbHO, C COOIOJEHUEM NPHHIMIIA MPEEMCTBEHHOCTH, a HOBBIE
3HAHUS BKITIOYATh B OOIIYIO CHCTEMY T€OMETPHUYECKUX MPEICTABICHUH 00yJarOIINXCs, pACIIUPSIS
U yriyOunss e€, o0pa3ys MpOUYHbIe MHOYKECTBEHHBIE CBSI3H.

HCpCXOI[ K U3YyUYCHHUIO TCOMCTPHUU HaA yTJ'IY6J'IéHHOM YPOBHC IMO3BOJIACT:
CO3aaThb YyCJIOBUA IUIA I[I/I(b(l)epeHLH/IaLII/II/I 06y‘-ICHI/ISI, MNOCTPOCHU HWHIUBUAYAJIBHBIX

oOpa3oBaTelbHbIX  MporpamMM,  oOecneuyuTb  YIIyOJlI€HHOE  U3y4YeHHEe  TeOMETPUU
KaK cocTaBistioneil yuedHoro npeamera «MaremaTHkay;



MOJITOTOBUTH OOYYAIOMINXCS K MPOJODKEHUIO M3YUYCHHS MAaTeMaTHKH C y4ETOM BBIOOpA
Oynymeit mpodeccuu, odecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOMUM U MPOodecCHOHATBHBIM
00pazoBaHHEM.

Ha usyuyenue yue6HOTO Kypca «I'eomeTpusi» Ha yriay0aéHHom ypoBHe oTBoauTcs 204 gaca:
B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 vaca (3 yaca B Helleio).

ILTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI YYEBHOI'O KYPCA «"TEOMETPHSI»
(YI'VIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JINUHOCTHBIE PE3YJIBTATDI
1) rpaxaaHcKoe BOCIMTAHUE:

c(OPMUPOBAHHOCTh  TPAKIAHCKOM MO3ULMKU  OOydarollerocs Kak akTUBHOTO MU
OTBETCTBEHHOT'O 4JIEHAa POCCHUICKOrO OOIIECTBA, MPEACTABICHHE O MAaTEeMAaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHN, NPOIELYp TIPakJaHCKOro oO0miecTBa
(BBIOOpPBI, OMPOCHI U JAPYTO€), YMEHHE B3aUMOJACHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX (QYHKIUSIMU H Ha3HAUYCHUEM;

2) NnaTPpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIaHCKONW UACHTUYHOCTH, YBAKCHHUS K MPOILJIOMY U
HACTOAILIEMY POCCHUIMCKOM MaT€éMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaTeMaTUKOB W POCCUHCKON MaTeMaTHYECKOM IIKOJIbI, MCMOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMUKHU;

3) AYXOBHO-HPABCTBCHHOC BOCIIUTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHHCKOTO  Hapoaa, CcHOPMUPOBAHHOCTD
HPAaBCTBCHHOI'O CO3HAHUA, OTUUCCKOI'O MOBCACHHA, CBA3AHHOIO0 C MPAKTHYCCKUM IMPUMCHCHUCM
JOCTHIKEHUN HAyKU W AESITeNbHOCThIO YYEHOrO, OCO3HAHWE JIMYHOTO BKJIaJla B MOCTPOCHUE
YCTOMYHUBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

9CTETUYCCKOC OTHOMICHUC K MUPY, BKIIIOYAA 3CTCTUKY MATCMATHYCCKUX 3aKOHOMepHOCT€I71,
O6’L€KTOB, 3aaaq, peH.IeHPIfI, paCCY)KHeHHﬁ, BOCIIPUUMYUBOCTE K MATEMATHYCCKUM aCIICKTaM
PAa3JIMYHBIX BUAOB UCKYCCTBA,

5) puznueckoe BocniuTanme:

c(OpMUPOBAHHOCTh YMEHHS IPUMEHSITh MAaTEeMaTUYECKUE 3HAHUS B UHTEPECax 3/[0POBOTO
u Oe3omacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OT/ABIXA, perylisapHas (pu3uuecKkas akTHBHOCTB),
(1)I/ISI/I‘I€CKOG COBCPHICHCTBOBAHUE NIPH 3aHATHAX CHOpTI/IBHO-OS)IOpOBHTGJ'IBHOfI JCATCIIBbHOCTBIO,

6) Tpy0BOE BOCIIUTAHME:
TOTOBHOCTb K TPYJy, OCO3HAHHE LIEHHOCTH TPYJIOJII00Ms, HHTEpEC K Pa3Iu4HbIM chepam

npoecCHOHANBHOM AEsTeIbHOCTH, CBSI3aHHBIM C MAaT€MaTHKON U €€ MPUIIOKEHUSMU, YMEHUE
COBepIIaTh OCO3HAHHBIA BBHIOOP Oyaymield mnpodeccud U Ppealn30BBIBATE COOCTBEHHBIE



’KM3HEHHBbIE IUIaHbl, TOTOBHOCTb U CHOCOOHOCTh K MaTeMAaTH4YEeCKOMY OOpa30BaHUIO U
camM0o00pa30BaHMIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YUYaCTHIO B PEIICHUHU
IIPAKTUYECKUX 3a7a4 MaTEMaTHYECKOM HAIIPaBICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTh DKOJIOTHYECKON KYJbTYpbl, ITOHUMAHHWE BIHMSIHUS COIUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COIUAIBHOM Cpeibl, OCO3HAHUE
100aBHOTO XapaKTepa AKOJIOTHYECKUX MPOOIIeM, OpHEHTAITUS Ha TPUMEHEHUE MaTeMaTHYECKIX
3HAHW JIJIs1 pEIICHUS 33124 B 00J1aCTH OKPYKAFOIICH Cpebl, ITTAHUPOBAHUE TOCTYITKOB U OLEHKU
MX BO3MOYKHBIX MMOCIIEICTBUH VISl OKPYKAIOIIEH Cpelibl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

C(OPMHPOBAHHOCTb  MHUPOBO33PEHMs, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3sBUTHSI HAyKH U OOIIECTBEHHOW MPAKTHUKH, NOHUMAHME MAaTEMAaTUYeCKOM HayKH Kak cdepsl
YEJIOBEYECKON JIEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUMMOCTH JJISl Pa3BUTHUS LIUBUIIM3ALINH,
OBJIa/ICHUE SI3bIKOM MaT€MaTHKU U MaTeMaTUYeCKOU KyJIbTYypOi KaK CpEICTBOM ITO3HAHMS MUDA,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO U UCCIIEI0BATENBCKYIO AESTEIbHOCTh MHANBUIYaIbHO U

B IpyTmIie.

METAINPEIJMETHBIE PE3YJIbTATbBI
ITo3naBaTe/bHbIE YHMBepcaJIbHbIe YUeOHbIe 1elicTBUS
ba3oBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTeMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAy MOHATUAMHU, (OpPMyIUpOBaTH ONpEAETCHUs  MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKALMK, OCHOBAHMSA Uil 0000LIeHus u
CPaBHEHHUsI, KpUTEPUN ITPOBOJAUMOI0O aHAJIN3a;

BOCIIPUHUMATh, (POPMYIMpPOBaTH U MPEOOpPa3OBbIBATh CY)KJIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE,

BBISBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHBOpEYMs B (hakTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKIEHUSX, Mpeasararb KpPUTEpUU IS  BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeNaTh BBIBOJBI C HCIONH30BAaHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX U HHIIyKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITEIILHO JI0KAa3aTeIbCTBA MATEMATUYECKUX YTBEP KICHHUH (TIPSIMBbIE U OT
IPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAlMIO, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,

000CHOBBIBATH COOCTBEHHEIC CYKIACHUA U BBIBOJbI,

BBIOMPATH CIIOCO0 pelieHns yueOHoi 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS,
BbIOMpaTh HanboJIee MOAXOASIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ncciie1oBaTe/ILCKHE JeicTBUA:



HCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUN HMHCTPYMEHT MO3HAHUS, (HOPMYIUPOBAThH
BOIIPOCHI, (UKCUPYIOIIME NPOTHBOpEYHE, NpoOjeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
dbopMUpPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULIMIO, MHEHHE;

MIPOBOJIUTh  CAMOCTOSITENIPHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCJICIOBAHHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMAaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIECCAa, BBISIBICHUIO
3aBUCUMOCTEH MEXTy 00bEKTaMH, SIBJICHUSMHU, ITPOLIECCAMU,

CaMOCTOSITENILHO (hOPMYJIUPOBATh OOOOIICHUS W BBIBOBI IO Pe3yjIbTaTaM IPOBEIEHHOTO
HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3YyIbTaTOB, BBIBOJOB U
000011IeHMI;

IMMPOrHO3UPOBATH BO3MOXKXHOC PA3BUTUC NIPOLECCCA, 4 TAKIKC BbIABUTaTh IMPCAIIOJIOXKCHUA O
€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

Pa6ora ¢ unopmaunmeii:

BBISBJIATH JeUIUTH HHGOPMAIUH, TaHHBIX, HEOOXOIMMBIX JJIsi OTBETA Ha BOIMPOC U IS
pELICHUS 3a/1a4H;

BbIOMpaTh MHGOpPMALMIO M3 HUCTOYHHMKOB  Pa3IMYHBIX TUIIOB, AaHAJIM3UPOBATb,
CHCTEMATH3MpPOBATh M HWHTEPIPETUPOBATh HMHMOPMAIMIO PA3IUYHBIX BUAOB U (opm
[IPE/ICTABIICHHUS;

CTPYKTYPHPOBATh HH(POPMALINIO, TPEACTABIATH €€ B PA3IHUHBIX POpMax, WILTIOCTPUPOBATh
rpaduvecKu;

OLICHMBAaTh HAAE&KHOCTh MHPOpPMAIMM IO CAMOCTOATEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHUBeEPCcATbHbIE YUeOHbIE e CTBHUS

Oowmenne:

BOCHpI/IHI/IMaTI) nu q)OpMyJ'IHpOBaTB CY)KI[CHI/ISI B COOTBCTCTBHHU C YCJ'IOBI/U[MI/I n ueisaMun
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCHMEHHBIX
TEKCTaX, JaBaThb IIOSICHCHUS I10 XO)Iy peHICHI/IH 3a4a4u, KOMMCHTI/IpOBaTI) HOJIy‘IGHHBIﬁ pCSYJ'II)TaT;

B XxoJle¢ 00CYXIIeHHUsI 3a/laBaTh BOMPOCHI MO CYNIECTBY OOCYXKIaeMON TEMBI, MPOOIEMBI,
pemaeMoﬁ 3aJa4l, BBICKA3bIBATh HJICH, HAILICJICHHBIC Ha ITOHCK pCIHeHI/IH, COIIOCTaABJIATL CBOHU
CYXKICHHS C CYXJEHUSMHU IPYTHX YYaCTHUKOB JMAiora, OOHApYXUBaTh Pa3IHude U CXOACTBO
MO3UIUH, B KOPPEKTHOH (hopMe GOpMYyIIMPOBATH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

HpeI[CTaB.HSITB pe?;y.]'H)TaTBI peIHeHI/IH 3aﬂaq1/1, 3KCHepI/IMeHTa, HUCCJIe10BaHUsI, HpOGKTa,
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUICHUS ¢ YUETOM 33724 IPE3CHTAIIMHA U 0OCOOEHHOCTEH
ayJIMTOPHUH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUA

Camoopranuzanus:



COCTaBJIATh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BBIOMPATh CIOCOO pelIeHUs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

BJIaJACTh HaBbIKaMH IMO3HaBaTEIILHOM pe(i)J'IeKCI/II/I KaK OCO3HaHHs COBCpIIaCMbIX HeﬁCTBHﬁ n
MBICJIMTCJIBHBIX ITPOLICCCOB, UX PE3YJILbTATOB, BJIAJICTh criocobamu CaMOIIPOBCPKU, CAMOKOHTPOJIA
nmponecca u pe3yjibTara pClICHUuA MaTeMaTHYeCKOMI 3aJa4u,

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb IIPUM PELICHUM 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HAWJIEHHBIX OMIMOOK,
BBIIBJIEHHBIX TPYJIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUAM, OOBSACHATH IPUUUHBI JOCTUKECHUS
WIA HEJAOCTHKEHMs pe3yJbTaTOB JEATEJbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MOHMMATh M UCIOJIB30BaTh NMPEHMYIIECTBA KOMAaHIHONH W WHIMBHIYaJbHON pPabOThI TpU
peICHUN y‘~I66HI)IX 3aaa4, I[PUHHUMATb LCJIb COBMECTHOU ACATCIIbHOCTH, IIJIAHUPOBATDH
OpraHu3allii0 COBMECTHOW Pa0OTHI, paclpeleNsaTh BHIbI padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC M PE3YJIbTAT PA0OTHI, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIIOBBIX (hopmax paboThl (0OCYX ICHHS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBI» ¥ UHBIE), BBIIIOJHSITH CBOIO YaCTh PA00OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMHU
YJeHaMH KOMAaHJbl, OIICHUBATh KAaueCTBO CBOETO BKJAJa B OOLIMH TPOIYKT MO KPHUTEPHUSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHUKAMU B3aWMO/ICHCTBUS.

MNPEIMETHBIE PE3YJIBTATbBI
K xoniry 10 kiaacca 00ydaromuiicss HAyYNUTCS:

CBOOOJHO OIMEPUPOBATH OCHOBHBIMH TOHSITHSAMH CTEPEOMETPUU TPH PEHICHUH 3aaad u
NPOBE/ICHUN MaTEMAaTHICCKUX PACCYKICHHIA;

NPUMEHSITh aKCHOMBI CTEPEOMETPHHU U CJICICTBHUS M3 HUX MPH PEIICHUNA T€OMETPHUCSCKUX 3a/1ad;
KJaccu(UIUPOBATh B3aUMHOE PACIOIOKEHHE TIPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO OTIEPUPOBATH TIOHATHIMH, CBI3aHHBIMU C YTIIaMU B TIPOCTPAHCTBE: MY MPSIMBIMU B
POCTPAHCTBE, MEX/TY MPSMOM ¥ IJIOCKOCTHIO;

CBOOO/THO OTIEPUPOBATH TIOHATHIMH, CBI3aHHBIMH C MHOTOIPaHHUKAMU;

CBOOO/THO pacro3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAHHUKOB (TIpU3Ma, ITMpaMHu/Ia, IPSIMOYTOIbHBIH
napasuienenumnes, Kyo);

KJIaccu(QUIMPOBATh MHOTOTPAHHHUKH, BEIOUPAst OCHOBAHHUS IS KITACCH(UKAIINH;

CBOOOJTHO OTIEPHPOBATH TOHATHIMHU, CBI3aHHBIMH C CEUCHHEM MHOTOIPAaHHUKOB IIOCKOCTHIO;
BBIMOJIHATh TApaJlIeIbHOE, IICHTPAIbHOE W OPTOrOHAIBHOE MPOEKTHpOBaHHE (UTYp Ha
TUIOCKOCTh, BBITIOJHSTh U300paXkeHHs: (PUTYp Ha IIIOCKOCTH;

CTPOHTH CEYEHUS MHOTOTPAHHHUKOB Pa3IMYHBIMU METOIAMH, BBIMOIHATH (BBIHOCHBIE) MIIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHH3Y;

BBIYHUCIIATH TUTOIIAIN TOBEPXHOCTEH MHOTOTPaHHUKOB (ITPH3Ma, MUPaMH/Ia), TeOMETPUYECKHX TEIT
C MpUMeHeHueM HopMmyi;



CBOOOJHO ONEpPUPOBATH MOHATHSIMH: CUMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U MJIOCKOCTh CAMMETPHHU (UTYPHI;

CBOOOZHO OINEPUPOBATh MOHSATUSMHU, COOTBETCTBYIOIIMMHM BEKTOpaM U KOOpAHWHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH JICUCTBUS HAaJ BEKTOPAMU;

pemate 3aJa4d  Ha  JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUH W  HaXO0XJIEHHUe
F€OMETPUUYECKHUX BEJIIMYMH, IPUMEHSSI U3BECTHBIE METObI IIPU PEIICHUH MAaTEMaTUYECKUX 3a/1a4
MOBBILIEHHOI'O U BBICOKOT'O YPOBHSI CJIOKHOCTH;

MPUMEHATH MIPOCTEUIINE TPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PELIEHNUU CTEPEOMETPUUECKHUX 3a/1a4;

U3BJIEKATh, MPEOOPa30BBIBATE U HMHTEPIPETUPOBATH HMH(POpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKaxX U PUCYHKAX;

IIPUMEHATH [OJYyYECHHbIC 3HAHUS Ha MPAKTUKE: CPAaBHMBAaTh W AHAIU3UPOBATh pPEAbHbBIC
CUTyallld, NPUMEHATh HM3yUEHHBbIE IOHSTHUS B IPOLECCE IOMCKA PELICHUS MaTeMaTU4YEeCKU
chopMyIUpPOBAaHHON MPOOJIEMBbl, MOAEIUPOBATH pPEaJbHbIE CUTYyallMd HA S3bIKE T€OMETpHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIU C HCIOJb30BAaHUEM I'€OMETPUYECKUX IOHSTUH U TEOpEM,
amnmapara anredpsbl, pelarh MPaKTUYECKHUE 3a/1a4H, CBSI3aHHBIE C HAX0XKJICHUEM FeOMETPHUECKHUX
BEJIMYUH;

UMETh TMpeACTaBiIeHUs 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK COCTaBHOW YaCTH
(dyH1aMeHTa pa3BUTHS TEXHOJIOTHI.

K konny 11 kiacca oGyyaroniuiicss Hay4uTCs:

CBOOOJTHO ONEpPUPOBATh IOHATUSAMH, CBS3aHHBIMU C IMJIMHAPUYECKOW, KOHMYECKOH U
ceprudecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TTOTY4YEHUS;

OINEpPUPOBATH MOHATUSAMH, CBA3AHHBIMU C TeJlaMH BpAIIEHUS: LIUIMHAPOM, KOHyCcOM, chepoil u
niapom;

pacrio3HaBath Teja BpaleHus (IUIUHIP, KOHYC, cdepa 1 1map) U 00BSICHATH CIIOCOObI MOTYyYSHHS
TEJ BpallleHHUS;

KJIaccu(pUIUpPOBaTh B3aUMHOE PACHOI0KEHHUE CPephl U MITOCKOCTH;

BBIUMCIISATh BEIMUYUHBI 3JIEMEHTOB MHOTOIPDAaHHUKOB M TE€J BpallleHus, OOBEMBI M IUIOIIAIU
MOBEPXHOCTEH MHOTOIPaHHHUKOB U T€J BPALLEHUs, FEOMETPHUUECKUX TeJ C IPUMEHEHUEM (HopMy;
CBOOOZHO OMNEpUpPOBaTh MOHATHSAMH, CBSA3aHHBIMM C KOMOMHAIUsSMU TeJd BpalleHUs U
MHOT'OI'PaHHMKOB: MHOTOTPAHHUK, BIMCAHHBIM B cdepy M ONMUCAHHBIM OKOJIO cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIUHCIISATH COOTHOIIEHHS MEX/1y TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMU NOJI0OHBIX TeET;
n300pakaTb M3yyaeMmble (UIyphl, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHE YEpPTEKU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHMsI TEJ BPaLCHMUS;
U3BJIEKaTh, WHTEPIPETUPOBATh U MpPeoOpa3oBbIBATh HH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYpax, MPEACTaBIECHHYIO Ha YepTekaxX U pUCYyHKaX;

CBOOO/THO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEpallMK HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

pemaTe reoMeTpUuYecKre 3a/ladd Ha BBIYMCIEHUE YIJIOB MEXKIY MNPSAMBIMH M IUIOCKOCTSMH,
BBIUNCJIEHUE PACCTOSHUH OT TOYKM 1O IUIOCKOCTH, B II€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/Ia MPU PELICHUH;

CBOOO/THO OTIEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C IBUKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA
JIBUYKCHUI;

BBINOJIHATh M300paKEHUS MHOTOTPAHHUKOB M TeNl BpAIIEHUs MPHU MapajuleIbHOM IEepeHoce,
LEHTPAJIbHOW CUMMETPUH, 3€PKaJIbHOM CHMMETPUH, TPU IOBOPOTE BOKPYI IPSAMOH,
npeoOpa3oBaHus MOA00NUS;



CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB M TeJl BpAILEHUS: CEUCHHUS LMIMHApa (mapauieIbHO U
NEPIEHIUKYIJISIPHO OCH), CEUEHHMsS] KOHyca (IapajuleJIbHblE OCHOBAHUIO M IPOXOIALIUE YEpE3
BEpILKHY ), CEUCHHUS 11apa;

UCIIOJIb30BAaTh  METOJbl IIOCTPOCHUS CEUYEHHMH: METOJ CIIEJOB, METOJl BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYILEH MIIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPIKICHUS;

MPUMEHSTh FreoMeTprueckre (HakThl sl pEIICHUS CTEPEOMETPUUYECKUX 3a/1a, MTPEIIOoJIararoinx
HECKOJIbKO IIaroB PEIIeHHs, €CIIU YCIOBUS IPUMEHEHU 3a/1aHbl B SIBHOM M HESIBHOU (opMme;
pemiatb  3aJadyd  HAa  JOKAa3aTeIbCTBO MAaTEMaTUYECKMX OTHOLIEHHM M  HAaXO0XJIEHUE
FE€OMETPUUECKUX BEJINYMH;

MIPUMEHSATH [IPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI IIPU PELIEHUN
CTEPEOMETPUYECKUX 3a/1ay;

NPUMEHATHh TOJIyYCHHbIC 3HAHUSA Ha IPAKTUKE: CpPaBHUBATh, AHAJU3UPOBAaTh M OLICHUBATh
pealibHble CUTYyalluH, IPUMEHATh W3YUYEHHbIE IOHATHUS, TEOPEMBI, CBOMCTBA B MPOILECCE MOMCKA
pelieHus: MaTeMaTH4ecku cPOpMyIUPOBAHHON MPOOIEeMbl, MOJICIUPOBATh peajbHble CUTYallUU
Ha SI3bIKE€ T€OMETPUHU, UCCIIE0BATh IOCTPOCHHBIE MOJIEIH C HUCIIOJIb30BAHUEM I€OMETPHUECKUX
NOHATUM M TeopeM, ammapara anreOpbl, pemaTh OPAKTHYEeCKHE 3a/layl, CBSI3aHHBIE C
HAXO0XJ/IEHUEM T'€OMETPUUYECKUX BEJINUMH;

UMETh TMpeACTaBiIeHUs 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK COCTaBHOW YaCTH
(dyH1aMeHTa pa3BUTHSI TEXHOJIOTUH.

COJAEPKAHUE OBYUYEHMU S
10 KJIACC
[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TTOHSTHS CTCPCOMCTPHUHU. Tqua, npsiMas, IJI0CKOCTh, IMMPOCTPAHCTBO. [TonsTue
00 aKCHOMaTHUYECKOM MOCTPOCHUU CTCPEOMCTPHUU: AKCUOMBI CTCPCOMECTPUHN U CICACTBUA U3 HUX.

B3aumHoe pacrnosiockeHne NMpsIMBIX B IMPOCTPAHCTBE: MEPECEKAIOIUeCs], apauleIbHbIe U
cKkpeuuBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamnenbHOCTh NPAMBIX U
MJIOCKOCTEW B MPOCTPAHCTBE: IMapajuieNbHbIE MPSIMbIE B MPOCTPAHCTBE, MapaJUICIbHOCTh TPEX
NpsMBIX, MNapaJJIeIbHOCTh HOpsIMOM U miockocTH. [lapamiensHoe U IEHTpaJIbHOE
MpoeKTUpoBaHue, n3odpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIbHOTO MPOEKTUPOBAHUS.
N3obpaxenne Guryp B mapajuiebHON MPOEKIHUU. YTIIbl C COHANIPABICHHBIMU CTOPOHAMH, YTOI
MEXIy MPSIMBIMA B MPOCTpaHCTBE. [lapayiyiebHOCTh TIIOCKOCTEH: MapajuieIbHbIe MIOCKOCTH,
CBOICTBa MapaiedbHBIX TIOCKOCTeH. [IpocTeiiie mpocTpaHCTBEHHBIE (PUTYPHI HA TIIOCKOCTH:
TeTpas’/p, NapajuieJenune i, IOCTPOEHUE CEUYEHHI.

[lepneHAUKyASIPHOCTD NPSIMON U MJIOCKOCTH: MEPIEHIUKYISIPHBIE PSIMbIE B TPOCTPAHCTBE,
npsiMbIE TapajUIeNIbHbIe W TEPIEHANKYISIPHBIE K TIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTH
IpsIMOM M IIJIOCKOCTH, TEOpEMa O MPSAMOM NEPHEHAUKYJISIPHOH MIOCKOCTH. OpTOroHasbHOE
npoektupoBanue. [lepneHAUKYIsp M HAKJIOHHBIE: pPACCTOSIHME OT TOYKH [0 IUIOCKOCTH,
paccTosiHuE OT MPSIMOM IO TUIOCKOCTH, MPOEKIUs (PUTyphl Ha TUIOCKOCTb. [lepreHauKyIspHOCTh
IUIOCKOCTEHM: MpHU3HAK MEepHeHAUKYJIIPHOCTH JByX Iulockocteil. Teopema o  Tpéx
NepHeHINKYIsIpax.

VYTael B IPOCTPAHCTBE: YO MEKY MPSAMOU U TIIIOCKOCTBIO, IBYTPaHHBIN yIOJI, TUHEUHBINA
yrojl ABYIpaHHOrO yria. TpéxrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBoHCTBa MJIOCKUX U JBYI'PAHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB Y CHHYCOB JIJI1 TPEXTPAHHOTO yTJIA.



MHOrorpaHHuKH

Bunbl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronbHas npusma, npsmas
W HakJOHHAas TMpU3MbI, OOKOBass M TIOJIHAs TMOBEPXHOCTHh TmpusMbl. [lapamnenenumnen,
NPSIMOYTOJIBHBIN TapajuleNienunen] U ero cBoicTBa. KpaTuaiiine myTH Ha IOBEPXHOCTH
MHOrOorpaHHuKa. Teopema Oinepa. [IpocrpanctBeHHas teopema I[ludaropa. IMupammma: n-
yroJibHasi TUpaMua, IpaBuibHas U yceu€HHast nupamuibl. CBoiicTBa pédep u OOKOBBIX IpaHei
HpaBHHBHOfI nmupaMubl. HpaBI/IJIBHBIe MHOTI'OIpaHHUKU: HpaBUJIbHad IMpuU3Ma MW IIpaBUJIbHAA
NUpaMu/Jia, MpaBUiIbHAS TPEYTOJIbHAS TMPaMK/Ia U IPaBUIIbHBIN TeTpadap, Kyo. [IpencraBnenue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTAdAP, JOJIEKAIP U UKOCAIP.

Brruncienue 3meMeHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yrisl. [lmomans 60KOBOM
IIOBEPXHOCTH U MOJHON MOBEPXHOCTH MIPSIMOI IIPU3MBI, IIJI011A1b OCHOBAHUM, TEOpeMa 0 OOKOBOH
MOBEPXHOCTHU MpsIMOI mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH IMPABHILHON
IIUPAMHU/JIBI, TEOPEMA O IUIOIIAN YCEYEHHON TUPAMUBI.

CumMeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM NPAaBUIbHBIX MHOTOIPaHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIDAaHHUKE: CHUMMETPHUS IapajulelIeNUIend, CUMMETPHs
IIPaBUJIBHBIX IIPU3M, CHMMETPHS IIPABUIIBHON ITUPAMUBI.

BeKTopr U KOOPAMHATHI B IIPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIC BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBHs C BEKTOpAaMHU: CIIOKEHUE W BBIUUTAHHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKEHHE BEKTOPA Ha 4nciao. CBOMCTBA CII0KEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha 4Kci1o. [lonsTne KoMIuianapHele BEKTOphI. [ [pu3Hak KOMIIIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasutenenunena. TeopeMa O pas3IOKEHUH BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpsimoyronbHas cuctema koopanHat B npoctpaHcTBe. KoopaunaTtel Bektopa. Csi3b
MEXJly KOOpJUHATaMHM BEKTOpa M KOOpAMHATAMU TOYEK. YTOJI MEXIy BekTopamu. CkanspHOe
IIPOU3BE/ICHNE BEKTOPOB.

11 KJIACC
Tesa BpaleHus

[ToHATHS: UMIAMHAPUYECKAas IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTb, CQepuueckas
MOBEPXHOCTh, 00pa3ytolye nopepxHocteil. Tena BpalieHus: HTMIUHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumHoe pacrnonoxkeHue chepbl U MIOCKOCTH, KacaTeldbHas IIIOCKOCTh K cdepe.
N300paxeHue Tea BpalleHUs Ha Mi1ockocTu. Pa3BépTka nunnHpa u konyca. CUMMETpHs cepbl
U 11apa.

O6béM. OcHoBHblE cBoOiicTBa 00bEMOB Tei. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 Heé. OObEM NpsSMONM M HAKIOHHON NPHU3MBI, UIUHIPA,
nupamMuIbl 1 KoHyca. O0BEM mapa 1 mapoBOro CETMEHTa.

KomOunanmuu Ten BpamieHuss U MHororpaHHukoB. [Ipm3ma, BhucaHHass B LMJIMHJD,
onucaHHasg okojio mwiuHApa. [lepeceyenue cdeprl u mapa ¢ miockocthio. Kacanue mapa u
cdepsl I0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJIO c(hephl, chepbl, BHUCAHHON B
MHOT'OT'PAaHHMK MJIM TEJIO BPAIEHUS.



[Tnomane MOBEpXHOCTH IMUIMHAPA, KOHYcCa, Muomanb chepsl u e€ ydacrend. [lomodue B

npoctpanctBe. OtTHomeHHEe O00BEMOB, IUIOIAACH MOBEPXHOCTEH

OJTOO0HBIX

duryp.

Hp606pa3OBaHI/I€ HOI[O6I/IH, romoteTus. PelieHue 3amad Ha INIOCKOCTH C HCIOJb30BaHUEM

CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHne ceuyeHrii MHOTOrpaHHUKOB U TEJ BPALLEHUS: CEYEHU s LIMIINHPA (ITapaJuIeIbHO
U NEPIEHANKYISPHO OCH), CEUeHHsI KOHyca (MapauleibHble OCHOBAHUIO U MPOXOJILUE Yepe3
BEpILMHY), CEUEHUS 11apa, METOAbl IIOCTPOEHUSI CEYEHMI: METOJ CJIEN0B, METOJ BHYTPEHHEIO

IMPOCKTUPOBAHUA, MCTO/I IICPCHOCA CCKYH_[eﬁ IIIIOCKOCTH.

BeKkTopbI M KOOPAHHATHI B POCTPAHCTBE

BexTopel B npocTpancTBe. Onepanuu HaJl BEKTOpaMu. BekTopHOE yMHOKEHUE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOkeHMs. IIpsMoyronbHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bexkropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA HpU

PEICHUH I'COMCTPHUUCCKUX 3a1aY.

JABH:KeHHS B IPOCTPAHCTBE

JBuxenus npoctpanctBa. OtoOpaskenus. JIBumxenus u paBeHcTBO uryp. Ob1iue cBoiicTBa
JB>KEHUW. BuIbl ABMKEHMI: MapajulesibHbIA NEPEHOC, UEHTpPaJbHAs CUMMETPHS, 3€pKajbHAs
CUMMETpHUS, TOBOPOT BOKPYT mpsamMoii. [IpeoOpazosanust mogobus. [Ipsmas u cdepa Diinepa.

TEMATHYECKOE INTAHUPOBAHMUE

10 KUIACC
Ne HaunmenoBanue pasnenoB utem  Konudectso ONEKTPOHHBIE
n/n IIPOrpPaMMBbI 4acoB (uncpoBsie)
Bcero 00pa3oBaTeNIbHBIE
pecypcesl
1 Beenenue B crepeoMeTpuro 23
2 B3aumHoOe pacnonoxeHue npsMbIX B 6
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSAMBIX U 8
IJIOCKOCTEN B IPOCTPAHCTBE
4 IlepnieH IUKYIAPHOCTD NPSMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIBl ¥ paccTOSHUS 16
6 MHororpanHuku 7
7 Bexkropsl B mpocTpaHcTBE 12
8 [ToBTOpenue, 0600mEeHNE U 5

CcHCTeMaTHu3alus 3HaHuH

VYuer paboueit
IPOrpamMMBbI
BOCIIUTAHUA

-yCTaHOBJICHHE
JIOBEPUTEIIBHBIX
OTHOIIEHUH MEeXy
HeIaroriyeckum
paboTHHUKOM U
00yJaroMUMUCH,
CIMOCOOCTBYIOIINX
MO3UTUBHOMY
BOCIIPHATHIO
00yYJaIOIIUMUCS
TpeGoBaHuil ¥ IPOCHO
TeIarori4eckoro
paboTHUKa,
MIPUBJICYECHHIO UX
BHUMaHHS K
o0cykmaeMoii Ha ypoKe
nHdopmanny,
AKTHBU3ALMN
TIO3HABATEJILHON
JIeSITEIIEHOCTH;

- NoOyXIeHue
o0ydJarommxcs
co0o1aTh Ha YpOKe
OOIIETTPUHATEIE HOPMBI
MOBE/ICHHS, TIPaBuIIa
oOmIeHus co



Ne HaumenoBanue pazznenoB u tem  KonuuectBo DIEKTPOHHBIE Yuer paboueit
n/m MpOTpaMMBbI JacoB (mudpoBsIe) MpOTrpaMMBbI
Bceero 00pa3oBaTeIbHbBIC BOCIUTAHUS

pecypchl

CTapIINMHU
(megaroruyecKuMu
paboTHHKaMU) U
CBEPCTHUKAMHU
(oOyuarontimMucs),
TIPUHIUITE] YIeOHOH
TUCTIATUTHHBL U
CaMOOpTaHN3aIIH;

- IPUBJICUYCHUE
BHUMaHHS 00Y4arOIIUXCs
K IECHHOCTHOMY aCIIEKTY
n3y4yaeMbIX Ha ypoKax
SIBJICHUM, OpraHu3aius
ux paboThI €
MOJIy4aeMOl Ha ypoKe
COLMAIEHO 3HAYMMOM
nHpOpManuei —
MHUINAAPOBAHUE €€
o0cyKeHus,
BBICKa3BbIBAaHU
00yJarOMUMUCS
CBOEr0 MHEHHUS 110 e¢
MOBOJLY, BEIPAOOTKH
CBOETrO0 K Heil
OTHOIICHHST;

- UCTIOJIb30BaHHE
BOCTIATATEIIHHBIX
BO3MOXHOCTEHN
COJIlePIKAHUS

y4eOHOTO IpeaMeTa
gepe3 IEMOHCTPAIIHIO
o0yJaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
IPaKAaHCKOTO
MOBE/ICHHUS,
MIPOSIBJICHUS
YeJI0BEKOMIO0US U
IoOpOoCcCepaeYHOCTH,
gepe3 mogbop
COOTBETCTBYOIINX
TEKCTOB JJISl YTCHHUS,
3aa4 AJs pelIeHs,
MPOOJICMHBIX CHTYaIUI
JUIs1 OOCYXKCHHS B

Ky1acce;
OBHIEE KOJIMYECTBO YACOB I10 102
I[TPOT'PAMME
11 KJIACC
No HanmenoBanue pa3zaenoB u Tem KonnuectBo  DnektpoHHbIe (IU(POBEIE) VYyer paboueii
/n MIPOrpaMMBbl 4acoB 00pazoBaTeNbHBIE PECYPCHl IPOrPAMMBI BOCITUTAHUS
Bcero

1 AHanutuyeckas reoMeTpus 15



n/n

HanmenoBanune pa3aenoB u tem
MPOrPaMMbI

[ToBTOpeHuEe, 06001IIeHNE 1
CHCTeMaTH3aIlUs 3HAHU

O0BEM MHOTOTpaHHHKA
Tena Bpamenus

[Tnomany moBepXHOCTU U 0OBEMBI
KpPYTIJIBIX TEJ

JBro>keHus

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3aIlns 3HAHUH

KonuuectBo  DnekrpoHHbIe (IU(POBEIC)

VY4er paboueii

4acoB o0Opa3oBaTebHbBIC PECYPChl MPOrPaMMBbl BOCTIUTAHHSI
Bcero
15 -yCTaHOBJICHHE
JIOBEPUTEIBHBIX
OTHOUIEHUH MEXAY
17 MeJarorHueCcKuM
24 pabOTHUKOM U
00yJarOIIUMUCH,
9 CIOCOOCTBYIOIINX
MO3UTHUBHOMY
5 BOCITPUATHIO
00yJaIOIIMHUCS
17 TpeOoBaHMUil U IPOCHO
MeIarorHyecKoro
paboTHUKa,

MPUBJICYCHHIO UX
BHMMAaHUSA K
00CyKIaeMoii Ha ypOKe
nHpopmanuy,
aKTUBH3AIUN
MO3HaBaTEIbHOM
TIESITENLHOCTH,

- o0y KIeHNE
00yJaromuxcs coOM0IaTh
Ha ypoKe
OOIIETPHHSATHIE HOPMBI
MOBE/ICHHS, TIPaBUIIA
0o01IeHus co

CTapIINMHU
(memaroruuecKuMu
paboTHHKaMU) U
CBEPCTHHUKAMU
(oOyuaroumucs),
MIPUHIUIBI Y9eOHOMH
NUCLMIUIMHBL U
CcaMOOpraHU3aIlny;

- PUBJICUYCHUE BHUMAHUS
oOyJaromuxcs K
LIEHHOCTHOMY ACTIEKTY
U3y4aeMbIX Ha YPOKax
SIBIICHHA, OPraHU3aIus UX
paboTsI ¢

M0JIy4aeMoi Ha ypoKe
COIMAJIbHO 3HAUMMOM
nHpopmanmei —
MHHUIUUPOBAHUE e
00CyXKIeHus,
BBICKA3LIBAHHUS
00yJaIOIIUMUCS

CBOEr0 MHEHUS 110 €€
MTOBOJY, BRIPAOOTKH
CBOETO K HEl
OTHOILICHHSI;

- UCIOJIL30BaHUE
BOCIIMTATENILHBIX
BO3MOKHOCTEH
COJICpIKAHUS

y4eOHOT0 MmpeaMeTa yepes
JIEMOHCTPAIIHIO
00yJarommmcs



Ne HanmeHoBaHue pa3aenoB U Tem KonuuectBo  DnekrpoHHbIe (IU(POBEIC) VY4er paboueii
n/n MPOrPaMMbI 4acoB o0pa3oBaTebHbBIC PECYPCHI MPOTrPaMMBbI BOCITUTAHUS
Bcero

TIPUMEPOB
OTBETCTBEHHOTO,
TPaXXJaHCKOTO TIOBEICHHS,
MPOSBIICHUS
YeJI0BEKOIIO0NS U
JI00POCEPAECUHOCTH, Yepes3
mo100p
COOTBETCTBYIOIINX
TEKCTOB ISl YTEHHS,
3aj1a4 JUIS pElICHNS,
MIPOOJIEMHBIX CHTYaINit
IUTA OOCYXKICHUS B
KJIACCeE;

OBIIEE KOJIMYECTBO YACOB I10 102
[TPOT'PAMME

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA» yriy0/1eHHbIH YPOBEHb

INOACHUTEJIBHASA 3AIINCKA

VY4eOHblii Kypc «BeposSTHOCTP M CcTaTHUCTHKa» YIJIyOJIEHHOTO YPOBHS  SIBIISI€TCS
IPOIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOI'0 y4eOHOTo Kypca yriyOJaEHHOro YpOBHS Ha ypOBHE
cpenHero oomero oOpa3zoBaHus. Y4eOHBIM Kypc IMpelHa3HaueH s (QOpMHUpPOBaHUS Yy
00yyaromuxcst CTaTUCTUYECKOM KyJbTYpbl M IMOHHMMAaHHUS POJIM TEOPUU BEPOSTHOCTEH Kak
MaTeMaTHUYeCKOTr0 MHCTPYMEHTA /Ul U3YUEHHUs CITydallHbIX COOBITUH, BETMUMH U TporieccoB. [Ipu
U3yYeHUH Kypca oOO0OramarTcs MpeJICTaBIeHUs] OOydYaloUIMXCsl O METO/AaX HCCIIeIOBaHUS
HN3MCHYMUBOIO MHPA, Pa3BHUBACTCA IMOHWMMAHHUEC 3HAYUMOCTU U O6HIHOCTI/I MAaTEMAaTUYCCKUX
METO/IOB TO3HAaHUS KaK HEOThEeMJIEMOH 4YacTh COBPEMEHHOIO €CTECTBEHHO-HAayYHOTO
MHUPOBO33PEHUSI.

CogepxaHue yuyeOHOTO Kypca HalpaBlICHO Ha 3aKperuieHHWe 3HaHHWM, MOTYYEHHBIX MpH
M3Y4YEeHHH Kypca Ha ypOBHE OCHOBHOI'O 00IIero o0pa3oBaHusl, U Ha pa3BUTUE NPEJCTaBICHUN O
CIIyYaifHBIX BEIMYMHAX M B3aMMOCBS3SIX MEXKIYy HUMH Ha BaXKHBIX MPUMEPaX, CEOXKEThI KOTOPBIX
MOYEPITHYTHI U3 OKpY’Karoiero Mupa. B pesynprare y oOydaronuxcsi J0DKHO ¢hopMUpPOBATHCS
Npe/CTaBICHHEe O Haubolee yYHNOTPEOWTENbHBIX M OOIUX MaTEeMaTHYeCKUX MOJEINSX,
UCIIONIB3YEMBIX I OTMHCAHUS aHTPOMOMETPUYECKHMX U  JIEMOTpapUYECKUX  BEJIMYMH,
MOTPEIIHOCTe B pa3lWYHble poJa M3MEPEeHHsX, IIUTENbHOCTH O€30TKa3HOW pPaboThI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SIBJICHUH U MPOIIECCOB B OOIIECTBE. Y UCOHBIA
Kypc siBsieTcst 0a30ii A7 OCBOCHHSI BEPOSTHOCTHO-CTATUCTUYECKHX METOJIOB, HEOOXOIUMBIX
CIeNUAMCTaM HE TOJBKO WHIXXEHEPHBIX CHEIUATBHOCTEH, HO TaKXKe COUHUAIBHBIX U
MICUXOJIOTHYECKHUX, TOCKOJIBKY COBPEMEHHBIE OOIIEeCTBEHHbIE HAayKW B 3HAYUTEILHON Mepe
WCITONIB3YIOT anmapar aHajin3a 0oJIbIINX JaHHbIX. [[eHTpanbHy 0 9acTh y4eOHOTO Kypca 3aHUMAET
oOcyXxJieHue 3aKoHa OOJBIIMX 4YHCeT — (PYHIAMEHTAIBHOTO 3aKOHA MPHUPOJBI, HMEIOIIEro
MaTeMaTUYeCKyI0 (GOopMan3aIuio.



B cooTBeTcTBUU C yKazaHHBIMH LEISIMH B CTPYKType yueOHOro kypca «BeposiTHOCTH U
CTaTHCTUKA» Ha yYriayOJIEHHOM YpOBHE BBIJICTICHBI OCHOBHBIC COJIEp)KATEIbHBIC JIMHUU:
«Cnyyaiiable cOOBITUS U BEpOSTHOCTU» U «CiyyaiiHble BETMUMHBI U 3aKOH OOJIBIINX YHUCEI.

[ToMrMO OCHOBHBIX JIMHUIA B y4€OHBIN KypC BKIIOUYEHBI 3JIEMEHTHI TEOPUH I'padOB U TEOPUH
MHOX€ECTB, HEOOXOAMMBIE JIJIs1 TOJTHOLIEHHOTO OCBOSHHSI MaTepHaja JaHHOTO y4yeOHOro Kypca u
CMEKHBIX MaTEeMaTHUYECKUX YUYEOHBIX KYPCOB.

Copepxanne nuHuM «Ciy4ailHble COOBITUSI M BEPOSITHOCTH» CIIY)KHT OCHOBOHM ISt
(dhopMUPOBaHUS TIPEJICTABICHUH O PACTIPEICTICHIH BEPOSATHOCTECH MKy 3HAUCHUSIMHU CITy4aiHBIX
BEJIMYMH. BakHYI0 4acTh B 3TON COAEPKATEIBHOMN JIMHUY 3aHUMAET U3yYEHHE T€OMETPUUECKOTO
U OMHOMHAIBHOTO pACHPEEICHUN W 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJOTaMU —
[10Ka3aTeJIbHBIM U HOPMaJIbHBIM PacCIIpeAEICHUSMMU.

TeMmbl, CBA3aHHBIE C HENPEPBIBHBIMU CIYyYalHBIMU BEJIWYMHAMU M PACIPEICICHUSIMU,
AKIIEHTUPYIOT BHUMaHHE OOydalolIUXCs HAa OMHCAHUM W W3YUYCHHH CIIyYalHBIX SIBJICHHUH C
MOMOIIbIO HEMPEphIBHBIX (PyHKIMHA. OCHOBHOE BHHUMAHHME YJENSAETCA TIOKA3aTeIbHOMY U
HOPMAaJIbHOMY PACIIPEICICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMUTEIBHOE H3YyUYEHUE CBSI3U MEXIY
CIly4aifHBIMU BEJIMYMHAMU U OTIUCAHKE 3TOW CBSI3HM C TIOMOIIBIO KO PHUIIMEHTA KOPPEISIINAU U €ro
BBIOOPOYHOrO aHajora. OTHU DIEMEHTBl COAEpkKaHMs pPa3BUBAIOT TeMmy «Jlmarpammbl
paccenBaHUs», N3yYEHHYIO Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, © BO MHOTOM OITHPAIOTCS
Ha CBEJICHUS U3 KYpPCOB anreOpbl U reOMETPHH.

Emé oauH 31eMeHT coaepKaHus, KOTOPBIM IIPeIaracTcsi Ha 03HAKOMUTEIbHOM YPOBHE —
MOCJIEIOBATEIBHOCTD CITyYallHBIX HE3aBHCHUMBIX COOBITHIA, HACTYMAIOIIUX B €AMHUILY BPEMEHH.
O3HakOMJIEHHE C paclpe/ielieHueM BEpOSITHOCTEH KOJIMYecTBa TaKUX COOBITMH HOCHUT
Pa3BHUBAIOIIMM XapaKTep U SBISIETCS aKTyalbHbIM JJIs OyAyLIMX a0UTYpPHUEHTOB, MOCTYMAIOIMINX
Ha YyuyeOHble CIELUANbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMM HAyKaMH, IICUXOJIOTHEH U
YIIPaBJICHUEM.

Ha usydenne ydyeOHOTO Kypca «BeposSTHOCTh M CTAaTUCTHKA» Ha YIIIyOJIEHHOM YPOBHE
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO).

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUsA _ YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YIJIYBJIEHHBIN YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM mO3UIMKM  OOydaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCHUICKOro OOIIEecTBa, MPEICTABICHHE O MAaTeMaTHYECKHUX OCHOBAX
(GYHKIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBIEHUH, NpOLEeayp TIpakJaHCKOTO oOIIecTBa
(BBIOOPBI, OMPOCHl M JAPYroe), yMEHHE B3aMMOJAEUCTBOBATH C COLMAIBHBIMU MHCTHUTYTaMH B

COOTBETCTBHUH C UX (1)YHKHI/I$[MI/I 1 Ha3HAYCHUEM,

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKONW UACHTUYHOCTH, YBAXCHHS K MPOILJIOMY U
HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHUKEHHSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, WCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTHX HayKaX, TEXHOJIOTHUAX, cpepax SIKOHOMHKH;

3) AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHUS

OCO3HAaHHME JYXOBHBIX IEHHOCTEH  pPOCCHUHCKOro  Haponxa, Cc(HOPMHUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, ’TUYECKOI'O MIOBEJCHHUS, CBSI3aHHOTO C IPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKU U JAESITEIBbHOCTbIO YUYEHOIO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHUE
yCTOMUMBOro Oyay1Iero;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

9CTETUYCCKOC OTHOMICHUC K MUPY, BKIIIOYAA 3CTCTUKY MATCMATHYCCKUX 3aKOHOMepHOCT€I>'I,
06’LeKTOB, 3ajaa4, peH.IeHPIfI, paCCY)KHeHHﬁ, BOCIIPUUMYHBOCTb K MATCMATHUYCCKUM aCIICKTaM
PAa3IMYHBIX BUAOB UCKYCCTBA,

5) pu3nveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTUYECKUE 3HAHUS B UHTEPECax 3/[0POBOTO
u 0e30macHOTO 00pasza XH3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, perysiapHas (pu3nuecKkas akTUBHOCTB),
(bU3HYECKOE COBEPIICHCTBOBAHKE MTPH 3aHSATUSIX CIIOPTUBHO-03I0POBUTEIIBHOMN JESITEILHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYJy, OCO3HAHUE IEHHOCTH TPYJOJIO0MS, HHTEPEC K Pa3IMUHbIM chepam
npoecCHOHANBHOM AEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANlPaBIECHHOCTH;

7) IKOJIOTMYeCKOr0 BOCIIMTAHMS:

c(hOPpMUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYpbl, TOHUMAHWE BIHMSHUS COIUATBHO-
SKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpefbl, OCO3HAHUE
100aIBHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpHUEHTAITUS Ha TPUMEHEHHE MaTeMaTUYECKIX
3HAHMI 7S pelIeHUs 3a7a4 B 00J1aCTH OKpYKarolien cpebl, IITaHUPOBaHUE TOCTYIKOB U OLEHKU
WX BO3MOYKHBIX TTOCJICJICTBUM JIJISl OKPYIKAIOIIEH CPEJIbL;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKH U OOILECTBEHHOW MPAaKTUKH, TOHHMaHHWE MAaTeMaTH4YeCKOW HayKHu Kak chepsl
YEJIOBEUECKOU JIEATEIIbHOCTH, ATAOB €€ Pa3BUTHUs M 3HAYUMOCTH Ul Pa3BUTUS LIMBUIM3ALUU,
OBJIQJICHHE SI3BIKOM MATEMAaTHUKHA M MaTEMaTHYECKON KyJIbTYypOH KaK CPEACTBOM IMO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIIATH IIPOEKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHINBUIYAIbHO U

B IpYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS
Ba3zoBble Jjornuyeckue aeiicTBus:

BBISBIIATh W XapaKTepU30BaTh CYIIECTBEHHbIC MNPHU3HAKM MAaTEeMaTHUYECKHX OOBEKTOB,
NOHATUH, OTHOWICHUHA MEXAYy MOHATHAMHU, (OpPMYyIUpOBaTH ONpEACTCHUS  MOHSATHH,
yCTaHaBJIMBATh CYUIECTBEHHBIH MpPHU3HAK KJIACCU(PUKALMKU, OCHOBaHUSA U1 OOOOLIEHHS U
CpaBHEHUs1, KPUTEPUU IIPOBOJMMOIO aHAJIN3A,

BOCIPUHUMATh, (POPMYJIHpPOBaTH U MPEOOpPa3OBbIBATh CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHBIC, MHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBIABJIATE MATCMATUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U W HNPOTUBOPCUUSA B (baKTaX,
JAHHBIX, HaONIONEHUSX W  YTBEPKICHUAX, IMpeiaraTb KPUTEpPUU s BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;

ACJIaTb BBIBOABI C HCIIOJIb30BAHHWEM 3dKOHOB JIOTMKH, ACAYKTHBHBIX W HWHAYKTUBHBIX
YMOSaKHIOqCHHﬁ, YMOBaKJIIO‘IeHPIﬁ 110 aHaJIOTHUH,

MIPOBOMTH CAMOCTOSITEIILHO JOKA3aTeIbCTBA MATEMATUICCKIX YTBEPKICHUH (TIPSIMBIE U OT
IPOTUBHOI0), BBICTpPAaWBaTh AapPryMEHTAIlMIO, NPHUBOJUTH IPUMEPBl M  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;

BBIOMPATH CIIOCO0 penieHns yueOHOM 3aqaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHS,
BbIOMpATh HanOOJIee MOIXOAALINH ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).

Ba3oBrIe ucciienoBaTeibCKue AeicTBHA:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEOBATEIbCKUN HHCTPYMEHT MO3HaHUS, (POPMYIUPOBATh
BOIPOCHI, (UKCUPYIOLIME NPOTUBOpEUHEe, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMupOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULINIO, MHEHUE;

MPOBOJAUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  JKCIEPUMEHT, HCCIEIOBAHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITEIILHO (hOPMYJIUPOBATH OOOOIICHUS W BBIBOJBI IO Pe3yJIbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUsI, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U
000011IeHN;

MMPOTrHO3UPOBATH BO3MOXKXHOC PA3BUTUC NPOLECCCA, 4 TAKIKC BbIABUTaTh IMPCAIIOJIOXKCHUA O
€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

PabGora ¢ undopmaunmeii:

BBISIBJIATH ,ZIG(bI/IHI/ITI)I I/IH(i)OpMaI_II/II/I, JaHHBbIX, HGO6XOJII/IMI)IX JJIs1 OTBETA HAa BOIIPOC U JJIA
pCUICHUs 3a/1a4u;

BbIOMpaTh MH(OpPMAIMIO W3 HCTOYHUKOB  PA3IUYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEMaTH3UpOBaTh W HHTEPIPETUPOBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPE/ICTABIICHHS;



CTPYKTYpPHPOBaTh HH(POPMALINIO, IPEACTABIATH €€ B PA3IHUHBIX POpMax, MITIOCTPUPOBATD
rpaduvecKku;

OLICHUBATh HAASKHOCTh HH(POPMAIMKA IO CaMOCTOSITEIBHO  C(HOPMYIHMPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA
OO0menne:

BOCIIPUHUMATL U q)OpMyJII/IpOBaTB CYKACHUA B COOTBCTCTBHU C YCIOBUSAMU U LCIIAMU
06H_I€HI/I$I, SACHO, TOYHO, I'PaMOTHO BbIpa)kaTb CBOIO TOYKY 3pPC€HHA B YCTHBIX W IIMCBMCHHBIX
TCKCTAaX, 1aBaThb IMOACHCHHS 110 XO4Y PCUICHUA 3a/la4, KOMMCHTUPOBATH nonyquan?I pe3yJibTar;

B X0Jie¢ 00CY)XJIeHUsl 3aJlaBaTh BOIPOCHI 10 CYLIECTBY OOCYXIAaeMOM TEMbl, MPOOIEMBI,
peliaeMoil 3a1ayu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PEIICHHs], COMOCTaBISITh CBOU
CYXKIEHHS C CYXJIEHUSMHU JPYIMX YYacCTHHUKOB JaMajora, oOHapy»uBaTh pa3iHunle U CXOJCTBO
MO3UIHUI, B KOPPEKTHOU opMe hOopMyIIHPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

IPEJCTaBIISATh PE3yJbTaThl PEIICHUs 3aJauM, SKCIEPUMEHTa, HCCIEAO0BaHUSA, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (POPMAT BBICTYIUIEHUS € YUETOM 3aay PE3ECHTALUU U 0OCOOCHHOCTEN
ayJIuTOPUU.

PeryasiTuBHbIE YHHBEpPCAJIbHbIE y4eOHbIE IeiiCTBUSI
Camoopranu3amnus:

COCTaBJIATh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BBIOMPATh CIOCOO pelIeHUs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALINH.

CﬂMOKOHTpOJIb, IMOLUMOHAJIbHBLIA HHTEJLJIEKT:

BIIAJICTh HABBIKAMU MTO3HABATEILHON pe(IIEKCUU KaK OCO3HAHHUS COBEPIIIAEMBIX JIEHCTBHUM U
MBICTUTENIBHBIX MTPOIIECCOB, UX PE3YNbTATOB, BIAJAETh CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHsl MaTeMaTH4eCcKol 3a/1auH;

npeaABuACTbL TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IIPpU PCHICHUHN 3a4a4ud, BHOCUTH
KOPPCKTHUBBI B ACATCILHOCTL HA OCHOBE HOBLIX O6CTO$IT€HI>CTB, JaHHBIX, HafIHGHHLIX OIHI/I6OK,
BBISIBJICHHBIX pr,Z[HOCTCI\/'I;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U YCIOBUAM, OOBACHATH IPUUUHBI TOCTHKEHUS
WIM HENOCTH)KEHHUS pe3yJIbTaTOB JESITENbHOCTH, HAaxOJUTh OIIMOKY, J1aBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

CoBmecTHan ACATECIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHIUBUAYaIbHON pabOThHl IpH
pelieHnr ydeOHBIX 3a/Jay, MPUHUMATh IIeJlb COBMECTHON JEATEeIhbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOW pPabOTHI, pacrpenessiTh BHIBI pabOT, OTOBAPUBATHCS, OOCYKIATh
MPOLIECC B PE3YNIbTAT PadOTHI, 0000IIaTh MHEHUSI HECKOIBKHX JIFOJICH;



y4acTBOBaTh B T'PYMIOBLIX (opmax paboThl (0O0CykIeHUs, OOMEH MHEHUU, «MO3TOBBIC
HITYPMBI» ¥ HHBIE), BBITIOJIHATH CBOIO YAaCTh paOOTHI M KOOPAUHUPOBATH CBOH JACUCTBUS C IPYTHMU
YJIecHAMH KOMaH]bl, OIICHWBaTh KAauyeCTBO CBOETO BKJAJa B OOUIMI TPOMYKT MO KPUTEPHSIM,
c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI
K konmy 10 kiacca oOyyaromuicss HAy4IuTCs:

CBOOOJIHO OTIEPUPOBATH MOHATUAMHU: Tpad, IMIIOCKUN rpad, CBA3HBIA rpad, myTh B rpade,
[eNb, [IUKJI, IEPEBO, CTENIEHb BEPIIUHBIL, JEPEBO CIyUYalHOTO IKCIIEPUMEHTA,

CBOOOMHO OMEpPUPOBATH MOHATHSIMH: CIIy9allHBI SKCIEPUMEHT (OIBIT), CIydaiiHOe
coObITHE, AJIEMEHTAapHOE Ciy4ailHOe COOBITHE (RJIEMEHTapHbI HCXOMA) CIIy4ailHOrO OIbITa,
HAXOJIUTh BEPOSTHOCTH COOBITHI B OIBITAX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HAaXOAWTh U (HOPMYJIIMPOBATH COOBITHS: IMEepeceueHrue, OObEIUHEHUE JAHHBIX COOBITHH,
coObITHE, TPOTUBOIOJIOKHOE AaHHOMY, HCIOJb30BaTh IUArpaMmbl Jiiliepa, KOOPAMHATHYIO
OpSIMYIO  JUISE  PEIICHHs] 3ajad, II0JIb30BaThCsi (OPMYJION CIOXKEHHS BEPOATHOCTCH ISt
BEPOATHOCTEH BYX U TPeX CIy4YailHBIX COOBITUH;

ONEpUpPOBaTh  IMOHATHSMM: YCJIOBHAs  BEPOSITHOCTb, YMHOXEHHE BEPOSITHOCTEH,
HE3aBHCHUMBbIE COOBITHSI, AEPEBO CIYYailHOIO SKCIEPUMEHTA, HAXOUTh BEPOSITHOCTH COOBITHI C
MIOMOIIbIO MpaBUja YMHOXEHHS, JE€pEeBa CIy4allHOTO OIIbITA, MCIIOJIb30BaTh (POPMYILy MOITHON
BeposaTHOCTH, (popmyny baiieca mpu permenun 3anay, OonpeneisiTh HE3aBUCUMOCTb COOBITHI 11O
(dopMyJie ¥ IO OpraHU3alMK CIy4allHOTO SKCIIEPUMEHTA;

IPUMEHSTh HM3y4YE€HHbIE KOMOMHATOpPHBIE (HOPMYJBI [UIsl TMEPEUUCICHUS DIIEMEHTOB
MHOXECTB, JJIEMEHTapHbIX COOBITHHM CIy4alHOTO OMNbITa, pEUIeHUs 3ajJad MO0 TEeopuu
BEPOSITHOCTEM;

CBOOOJHO ONEpPUPOBATH MOHATUIMU: OWHAPHBIN CIIy4alHbBIN ONBIT (UCIIBITAHUE), YCIEX U
HeyJaya, HE3aBUCHMBbIE HCIBITAHUS, CEPHUsl UCHBITAHUN, HAXOAUTh BEPOSTHOCTU COOBITHH: B
CEpUHU UCTBITAaHUI JI0 IEPBOTO ycnexa, B CEpUH UCHBITaHUN BepHyu, B ONbITe, CBSI3aHHOM CO
CJIydaifHbIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH;

CBOOOJHO OMEPUPOBATH MOHATHIMMU: CllydaiiHas BEJIMYMHA, PAcIIpe/ie]IeHHE BEPOSTHOCTEH,
JyarpaMma pacnpezeneHus, OMHapHas ciy4aiiHas BeIMYMHA, F€OMETPUUECKOoe, OMHOMHUAIBHOE
pacnpeneneHue.

K xoniy 11 kjacca o0ydaromuiicss HAYYNUTCS:

ONnEprupoOBaTh MOHATHUAMH: COBMCCTHOC PaACIPCACIICHUC OBYX CJ'Iy'-IﬂfIHBIX BCJIMYHH,
HCIIOJb30BaTh Ta6J'II/II_Iy COBMCCTHOT'O pacCIipCaCIICHUA IBYX CJ'Iy‘-IElfIHLIX BCJIMYMH AJI BBIACIICHUA
pacnpeaciCHus Ka)KJIOfI BCJIIMYHWHBI, OIPECACICHUA HE3AaBUCUMOCTH CJ'Iy‘IﬁfIHBIX BCJIIMYHH,

CBOOOJHO OINEPUPOBATH MOHATHEM MATEMAaTHYECKOTO OKUIAHUS CIy4alHOW BETMYHUHBI
(pactipeieniennsi), TPUMEHSATH CBOMCTBA MAaTEMaTUUYECKOTO OXXHJIAHHS TPU DPEIICHUH 3aj1ad,
BBIUMCIISATH MATEMaTHYECKOE OKUJaHUE OMHOMHAIILHOTO U TEOMETPHUECKOTO pacIpe/IeIeHHIA;

CBOOOJIHO OIEPHUPOBATH MOHATHSAMHU: AUCIEPCHUS, CTAHIAPTHOE OTKJIOHEHHUE CIy4alHOM
BEJIMYMHBI, MPUMEHATh CBOICTBA AMCIEPCUM CIy4alHOM BEIMYMHBI (pacmpeleseHus) IMpu



pELIeHUH 3ajad, BBIYUCIATH JUCIEPCHI0O W CTAHAAPTHOE OTKJIOHEHHE T'€OMETPHUYECKOTO H
OMHOMMAJIBHOTO pacpeAeIeHN;

BBIUUCIISATH  BBIOOPOYHBIE XApaKTEPUCTHKH IO JAHHOH BBIOODKE W  OLIEHUBATb
XapaKTEPUCTUKH TE€HEPAJIbHOM COBOKYIMHOCTH JAHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OueHuBaTh BEPOSITHOCTU COOBITUM M NPOBEPSTH IPOCTEHIIME CTAaTUCTUYECKUE THIIOTE3bI,
MOJIb3YSCh U3YYEHHBIMU PACIIPENCIICHUSAMU.

COJAEPKAHUE OBYYEHUA

10 KJIACC

I'pad, cBs3ubIid rpad, myTu B rpade: mukibl U nenu. CreneHb (BaJCHTHOCTh) BEPIIUHBL.
I'padsr Ha IOCKOCTH. [lepeBbsi.

CrnyyaiiHble 3KCIIEPUMEHTHI (OMBITHI) M CIy4alHble COOBITHS. DJeMeHTapHble COOBITHS
(ucxompl). BeposiTHOCTD ciy4aifHOTO COOBITHS. BIHM30CTH 4acTOTHI M BEPOSITHOCTH COOBITHIA.
CryyaiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUAMU.

Onepanuy HajJ COOBITUSIMU: TIEpeceUeHHe, 00bEIUHEHUE, TTPOTHUBOIIOIOKHBIE COOBITHS.
Huarpammsl Ditniepa. @opMmyiia cI0KeHUsI BEPOATHOCTEN.

VYcinoBHas BEpOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEH. [lepeBo ciy4aiiHOTO AKCIEpPUMEHTA.
®opmya nonaHo# BeposTHocTU. Dopmyra baiteca. HezaBucumeblie coObITHS.

bunapHblii ciy4aiiHbIN ONBIT (MCHBITAHKE), yCIEX W Heynadya. HezaBucumble UCTIbITAaHUS.
Cepust He3aBUCHMBIX HUCHBITAHUN 10 nepBoro ycmexa. IlepecraHoBku u dakropuan. Yucio
couetanuil. Tpeyronapauk Ilackans. ®opmyna bunoma HeroToHa.

Cepuss He3aBUCHMBIX HcHbITaHul bepnymmm. CiydailHelii  BBIOOD W3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHass BenuuuHa. Pacripenenenne BeposiTHOCTel. [luarpamma pacmpeneneHus.
Onepanuu Haja ciaydaHbIMA BenuyuHamu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacnpeneneHuii, B TOM 4Kciie TeOMETPUYECKOe U OMHOMUAIBHOE.

11 KJIIACC

CoBMmecTHOE pacnpeaciicCHue NOBYX CJ'Iy‘lElfIHLIX BeIWuMH. He3aBucumeie cnyqaﬁHHe
BCJIMYHHEI.

Marematuueckoe OXUAaHME cioydaliHOM BenuuuHbl (pacmpenenenus). [Ipumepst
NPUMEHEHHs MaTeMaTHYeCcKOro OKUIaHus (CTpaxoBaHue, JoTepes). MaTtemaTndeckoe OKuaaHme
OuHapHOM cilydailHON BeTMYMHBI. MaTemaTthyeckoe OKUIaHHE CYMMBbI CIy4YailHbIX BEIHYHH.
MareMaTHuecKoe 0’KUAaHNE TeOMETPUYECKOr0 1 OMHOMHUAIBHOTO pacIpeIesIeHU.

Jucnepcuss W CTaHAAPTHOE OTKJIOHEHHE CIy4YalHOW BETWYMHBI (pacrhpeesieHus).
Hucniepcusi OMHApHOW CIydallHOW BEIWYWHBI. MareMaTuueckoe OXHUIAaHUE TPOU3BEIACHUS W
JICTIEPCHUSI CYMMBbI HE3aBUCUMBIX CIIyYalHbIX BEJIMYMH. J(Ucniepcusi U CTaHAApPTHOE OTKJIOHEHHUE
OMHOMHUATBHOTO pachpeneneHus. Jucrnepcuss M CTaHAAPTHOE OTKIOHEHHUE T'e€OMETPHYECKOTO
pacnpeneneHus.



HepasenctBo YeOwrméBa. Teopema YeOwiméBa. Teopema beprymmm. 3akoH OOJIBIIMX
yucen. BpiOopounslii meron uccrnenoBaHuil. Bribopounsie xapaktepucTuku. OleHMBaHUE
BEPOATHOCTH COOBITHS 10 BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpOCTEHIIMX TUIIOTE3 ¢ MOMOIIBIO
M3YYEHHBIX paclpeaeieHuil.

HenpepsiBHble citydaiinble Benu4uHbL. [IpuMepbl. DyHKIUSA IUIOTHOCTH BEPOSITHOCTH
pacnpezneneHus. PaBHOMEpHOE pacIpeleleHHe M €ro CBOMCTBA. 3ajadd, HIPUBOIALIME K
[I0KA3aTeIbHOMY pACIIpPENEICHHIO. 3ajaud, MPUBOJIALIME K HOPMAJIBLHOMY paclpeieieHUIO.
@DyHKLUSA IUIOTHOCTH BEPOATHOCTH I10KA3aTEJIBHOTO pachpeneneHus, (yHKIHUS IUIOTHOCTU
BEPOSITHOCTH HOPMaJIbHOIO pactpezeneHus. OyHKIuUsA IUIOTHOCTH M CBOMCTBA HOPMAJIbHOIO
pacnpeeseHusl.

[TocnenoBarenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHMH. 3ajgaud, NPUBOISAIIME K
pacupenenenuro Ilyaccona.

KoBapuanmst nByx ciywaitHeix BenuuuH. Koadduuuent nuHeldHON Koppensiuu.
CoBmecTHBIC HAOMIOJEHUS ABYX BeMWYUH. BeiOOpouHblil ko3 duniuent koppensaunn. Paznuune
MEXy JUHEHHOW CBSI3bI0 M MPUYUHHO-CIEACTBEHHON CBs3bl0. JIMHEHHas perpeccus, MeToJ
HAaWMEHBIIIUX KBAJIPaTOB.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HanmenoBanue KonnuectBo ~ DnekTpoHHBIE VYder paboueii mporpaMMel
/11 pa3ziesioB U TEM 4acoB (tmudpoBsIe) BOCITUTAHUS
IPOrpaMMBI Bcero 00pa3oBaTesIbHbIE
pecypchl
1 DraeMeHTBI TEOPUHU 3 -yCTaHOBJIEHUE JJOBEPUTEIbHBIX OTHOILICHUM
rpa¢oB MeXIY
. [EAaroru4ecKuM pabOTHUKOM U
2 CryyaiiHbI€ OIIBITHI, 3 oByuarommMIcH,
CIIy4aifHbIe COOBITUS U CIIOCOOCTBYIOMINX MO3UTHBHOMY BOCIIPHSTUIO
BEPOSTHOCTH COOBITHI 00y JaromUMHCs
30 5 TpeGOBaHMiT ¥ IPOCHO MeJarOrMIECKOro
Hepannn Has paboTHHKa,
MHOXKXECTBAMHU U MPUBJICYEHUIO UX BHUMAHUS K 00CyXKIaeMoi
coopTusaMu. CII0KEHHUE Ha ypoKe
¥ yMHOXCHHE HH(pOPMALINY, AKTUBU3ALMN [103HABATEIEHON
BEPOATHOCTEH. ACATCIILHOCTH,
- MO0y KIeHHE 00YYAIOIIMXCsI COOTI0IaTh Ha
YcnoBHas BCPOSATHOCTD. ypoke
HezaBucumble cOObITHS OOIIENPHHSATHIC HOPMBI [TOBEICHHSI, TIPABUIIA
4 DnemeHTbI 4 obmerns co
CTapIIMMU (IIeJarorMIecCKUMH pabOTHUKAMH)
KOMOHWHATOPUKH
U CBEPCTHHKAMU
5 Cepunu 5 (0oOyuaromumucs), TPUHIMIILL y4eOHOM
MOCJICIOBATCIbHBIX AUCHHATITMHEL 1
HCILITAHHIA CaMOOPTaHU3ALNH;
" B - IPUBJICYCHNE BHUMAHUS 00YJarOIMXCs K
CHHT?HH% CpHYJUTH. IEHHOCTHOMY aCHeKTy
Ciyyaiiblii BeIOOp 13 U3y4aeMbIX Ha YPOKaX SIBJIEHUIi, OpraHu3aius
KOHEUYHOM ux paboThI C
COBOKYITHOCTH MOJy4aeMoil Ha ypOKe COLaIbHO 3HAUUMOMN

nadopmanuei —
MHHUIUMPOBAHUE €e 00CYKICHUS,
1 pacrip€aeJICHUuA BBICKa3bIBaHUS 00YYaIOIIIMUCS

6 CiyyvailHble BEIMYMUHBI 14



Ne
n/a

HaunmenoBaunue
pa3zieyioB U TEM
MIPOTPaMMBI

OBILIEE KOJIMYECTBO
YACOB I1O0
[TPOT'PAMME

11 KJIIACC

KomanuectBo
4acoB

Bcero

34

Neo HammenoBanue pazuenoB KommdectBo

/T M TEM MPOTPaMMBbI

1 3akoH 6OJbIIUX
qucen

2 DneMeHThI
MAaTEMATHYECKOU
CTATUCTUKU

3 HemnpepsiBHBIC
cilydaiiHble BETMUUHBI
(pactipenenenusi),
noKa3arejabHOe U
HOpMaJIbHOE
pacrpeneseHus

4 PacnpeneneHue
IIyaccona

5 CBs3b MEXIY
CIIy4alHbIMU
BEJIMYMHAMU

6 O0o0061IEeH e U
CHCTEMATU3ALIAS
3HAHUHI

JaCOB
Bcero

11

ONEeKTPOHHBIE
(tmudpoBsie)
o0Opa3oBaTenbHbIC

pecypchl

DIeKTPOHHBIE
(udposbIe)

oOpazoBaTebHbIE

pecypcel

VYder paboueii mporpaMMel
BOCITUTAHUS

CBOEr0 MHEHHUS I10 €€ MOBO/IY, BRIPAaOOTKH
CBOETO K HEH

OTHOIIICHHST;

- UCTIOJIb30BAHKE BOCIIUTATEILHBIX
BO3MOXHOCTEHN coaepxKaHus

y4eOHOro MmpeMeTa 4epe3 AEMOHCTPALHIO
oOyJaromumcs

MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
MOBE/ICHHUS,

MPOSIBJICHUS YETIOBEKOTIO0HS U
JI0OPOCEPACYHOCTH, Yepe3 moI00p
COOTBETCTBYIOIIUX TEKCTOB JUISI YTCHHUS, 3314
JUTS pEIICHNUS,

MPOOJEMHBIX CUTYyalui it 00CYKIACHUS B
KJacce;

VYyer pabouei mporpaMMBbl BOCITUTAHHS

-yCTaQHOBIICHHE JIOBEPUTEIBHBIX OTHOLICHHIH
MEXIY

NelaroruyeckuM paboTHUKOM 1
oOyyJaromumucs,

CHOCOOCTBYIOIINX TIO3UTHBHOMY BOCHPUSITHIO
00yJarOIUMUCS

TpeboBaHuil 1 IPOCHO 1eAArOrNIECKOro
paboTHHUKa,

NIPUBJICYECHHIO UX BHUMAaHUS K 00CyX1aeMoi Ha
YpoKe

nH(popManuy, aKTHBU3AINH [T03HABATEIbHON
JIeSITENIbHOCTH;

- moOyXIeHre o0yJaronuxcs cooIoaaTh Ha
ypoke

OOIIENPHHSATBIE HOPMBI MTOBEICHHS, TIPaBUIIa
0OIIeHUs co

CTapIIKMHU (MIearOrMIeCKUMHU PaOOTHUKAMHU) U
CBEPCTHUKAMHU

(oOyuaromMucs), NPUHINIB y4eOHON
JIICLUIIIMHBL 1

caMOOpraHu3alny;

- IPUBJICYCHHE BHUMAHUS 00yYaronuxcs K
LIEHHOCTHOMY aCIeKTy

M3y4yaeMbIX Ha ypOKaXx SIBICHUH, OpraHu3aiis
ux paboTsI €

MOJTy4aeMoil Ha ypOKe COI[HaIbHO 3HAYUMON
nHpopManuei —

MHHUIMMPOBAHUE ee 00CYKICHNUS,
BBICKA3bIBAaHHS 00YYaIOIUMHUCS

CBOEr0 MHEHHUS 110 €€ TIOBOTY, BEIpaOOTKH
CBOETO K Hel



Neo HammenoBanue paznenoB Kommdectso DIIeKTPOHHBIE VYyer paboueit mporpaMMbl BOCTIUTAHHSI

n/m U TEM MPOTPaMMBbl 4acoB (udposbIe)
Bceero 00pa3oBaTeNbHbIE
pecypcel

OTHOIICHYS;
- UCTIOJIb30BAaHHUE BOCTIUTATEIILHBIX
BO3MOKHOCTEH COJepKaHUSA

yueOHOTO0 IpeaMeTa Yepe3 AEMOHCTPALHIO
00yJaromuMcs

MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
HOBEICHUS,

HPOSIBIICHUS YEITOBEKOTIO0NS 1
I0OpOCEepACYHOCTH, Yepe3 moI00p
COOTBETCTBYIOIIMX TEKCTOB JUIS YTCHUS, 3a1a4
IUISL pELIeHNS,

MIPOOJIEMHBIX CUTyalni st 00CyKICHUS B
KJacce;

OBILIEE KOJIMYECTBO 34
YACOB I1O0
[TPOT'PAMME



