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MHNOACHUTEJBbHASA 3AITUCKA
Pabouass mporpamma mo yueOHOMy mnpenmery «Matematuka» (0a30BbIii ypPOBEHB)
(mpenmetHast obOmacth «MatemaTuka u UWHGOpPMATHKa») HA YPOBHE CpeaHEro oOIIero
00pa30BaHuUs COCTABIICHA HA OCHOBE:
- ®enepanpHOro 3akoHa Poccuiickoit ®enepanuu ot 29 nexadps 2012 roga Ne 273-03 «O06
obpazoBanuu B Poccuiickoit denepanum» (B pell. N3MEHEHUH ),
- KonBennuu o npaBax pe6&HKa;

— (QenepanbHBII TOCYJapCTBEHHBI 00pa3oBaTeNbHBIA CTaHIAPT CPEAHEro OO0IIero
o0pa3oBaHus, YTBEPXKICHHBIM MpHKa3oM MuHHCTEepcTBa 00pa3oBaHUS M HAyKH
Poccuiickoit ®enepaunu ot 17 mas 2012 r. Ne 413 ¢ u3MeHEHHSIMH, BHECECHHBIMU
npuka3zamMu MunmnctepcTBa oOpa3zoBanus u Hayku Poccuiickoit ®eneparuu Ne 732 ot 12
asrycta 2022 r. (manee — ®I'OC COO)

— B COOTBETCTBUM C (eaepalbHOW 00pa30BaTeNbHOM NPOrpaMMoOi cpeiHero oOIIero
oOpazoBaHus, yTBepKAeHHOM TprkazoM Munnpocsemenuss PO Ne 371 ot 18.05.2023 r.
( manmee — ®OIT COO).

— OcHOBHOU 00pa3oBaTeIbHON MPOTrpaMMEBI CpeaHero obtmiero oopazopanuss MAOY COII
Nell um. B. 1. CmupnoBa r. Tomcka;

— IIpukaz Munnpocsemenus Poccum ot 21.09.2022 N 858 "OO yTBepKaeHUU
(denepanbHOro nepeyHsi y4eOHHUKOB, JONYUIEHHBIX K HCIIOJIB30BAHUIO MPHU pealu3aliu
UMEIOIMX TOCY/IapCTBEHHYIO aKKpeIUTalMi0 00pa30BaTeNIbHBIX MPOrpaMM HayalbHOI'O
o0LIero, OCHOBHOIO OOIIEro, CpeaHero oO0mero o0pa3oBaHUS OpraHU3ALUSIMM,
OCYILLECTBISIOUIMMUA 00Pa30BaTENIbHYIO JEATENBHOCTh U YCTAaHOBJICHUS MPEAEIbHOI0
CpPOKa HCHOJIb30BaHUSI HCKIIOYEHHBIX y4uyeOHHMKOB" (3apeructpupoBaHo B MuHiocte
Poccun 01.11.2022 N 70799)

— -IloctanoBnenue ['7aBHOTO TOCYIapCTBEHHOIO CAHMTAPHOIO Bpaya POCCHIICKOM
®enepanun ot 28 ceHTa0ps 2020 r. Ne28 «O06 yrBepxneHun canutapHbix npasui CII
2.4.3648-20  «CaHUTapHO-3MUIEMHOIOTHYECKHEe TpeOOBaHMA K  OpraHU3alMsIM
BOCITUTAHUS U O0YUYEHUSI, OT/IBIXA U O3JIOPOBIICHUS JIETEH U MOJIOICHKI,;

— IlocranoBneHune [J1aBHOTO TrOCYAapCTBEHHOIO CaHUTAapHOro Bpadya Poccuiickoi
Oenepanun ot 28 sHBaps 2021 1. Ne2 «OO0 yTBep»,AeHUHU CaHUTAPHBIX MPaBWI U HOPM
CanlluH 1.2.3685-21 «l'urneHndyeckre HOPMATHUBBI U TpPeOOBaHUS K OOECIEUCHHIO
6e3omacHOCTH U (W1K) 6€3BpEeTHOCTH AJi YesoBeKa (PaKTOPOB Cpebl OOUTaHUS»

— - [lpuxa3 Munnpocsemenus Poccun ot 22.03.2021 Nel15 «O6 yrBepxkaenuu [lopsiaka
OpraHu3allil M OCYLIECTBICHHS 0O0pa30oBaTENbHOM JEATETBHOCTH 10 OCHOBHBIM
o0uieo0pa3oBaTebHBIM IIPOrpaMMaM — OOpa30BaTENbHBIM IMPOrpaMMaM HaYdaJlbHOTO
00111er0, OCHOBHOT'O OOIIIETO U CPEAHEro 00Iero 00pa3oBaHUs»;

— VYHuBepcaJbHble KJIaCCU(PHUKATOPHl PACHpPENENeHHbIX IO KjaccaM MpPOBEPSIeMbIX
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeiIbHON MPOrpaMMbl IO
YPOBHSM 00IIET0 00pa30BaHMs U AJIEMEHTOB COACpPKaHUS MO y4eOHBIM MpeaMeTaM s
UCTIONB30BaHUS. B (DefepaibHbIX W PETHOHAJBHBIX MPOIEaypax OIEHKH KadecTBa
o0Opa3oBaHus, OAOOpEHHblE pemeHHeM  (¢eaepaTbHOro  y4eOHO-MEeTOJUYECKOro
obbenuHeHus 1o obmiemy obOpaszoBanuto (mamee ®YMO) (mporokon ot 12.04.2021r.
Nel/21), monrorosnenHsle denepanbHbIM TOCYJapPCTBEHHBIM OIOKETHBIM HAay4HBIM
yupexaeHueM «dDenepanbHblil HHCTUTYT NEeIarorn4eckux U3MEpPEeHUD» U pa3MelleHHbIE
Ha caiite https://tc.edsoo.ru/;

— ¢enepanbHO paboyell mporpaMMbl BOCIIMTAHUS, C YUETOM pacipeiel€HHbIX 10 Kilaccam
NpOBEPSEMBIX TpeOOBaHMN K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa3zoBaTeIbHOM
MPOrpaMMbI OCHOBHOT'O 00IIIEro 00pa3oBaHusI.

PaGowass mporpamma mo y4deOHOMy mpeamery «MaremaTtuka» (yriryOJCHHBIH YpOBEHD)
(mpenmetHast ob6nacth «MaTtematuka U WH(GOPMATHKA») BKIIOYACT MOSICHUTEIbHYIO 3aIUCKY,
coJlep)KaHue OOy4YeHMs], IUIaHUPYEMbIE pe3yJIbTaThl OCBOEHHS IPOrpaMMbl 110 MaTeMaTHKE,
TEMaTUYECKOe TUIAHUPOBAHHE.



[TosicuuTenpHass 3amucka OTpakaeT oOImMe TEeaM ¢ 3aJa4dl W3YyYeHUS MaTEeMaTHKH,
XapaKTePUCTUKY TCUXOJOTUYECKUX MPEANOCHUIOK K €€ M3YyY4eHUIO0 O0YyJarolIMMHCS, MECTO B
CTPYKType yd4eOHOro IUIaHa, a TaKXe MOAXOAbl K OTOOPY colepkKaHHus, K OIPEACICHUIO
IUIAHUPYEMBIX PE3YJIBTATOB U K CTPYKTYPE TEMATUYECKOI0 IIJIaHUPOBAHMUSL.

Coneprkanne 00ydeHUsT PaCKPBIBAET COAEPKATEIbHBIC TUHUN, KOTOPBIC MPEIIaratoTcst s
00513aTeTFHOTO U3YYCHHS B KKJIOM KJIacCe Ha YPOBHE CpeIHEro o0Iero oopa3oBaHusl.

[Tnanupyemple pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 MATEMATHKE BKITIOYAIOT JIMYHOCTHBIC,
MeTanpeIMEeTHbIE pPe3yabTaThl 3a BECh IMEpUOJ OOyUeHHs Ha YpPOBHE CpEIHEro oOIero
o0pa3oBaHMs, a TAKXKE MPEIMETHBIE TOCTHKEHUS 00yJaroMIerocst 3a KaXKbli ro/1 00ydeHusI.

[IporpamMma no marematuke yriryoJa€HHOTO ypOBHsI Uit 00y4JaroUMXCs Ha YPOBHE CPETHETO
obmero obpasoBanusi paspadorana Ha ocHoBe PI'OC COO ¢ y4€ToM COBPEMEHHBIX MUPOBBIX
TpeOoBaHUM, MPEIbABISIEMbIX K MaTeMaTHUYECKOMY OOpa3oBaHHIO, U TPAAUIMA POCCUHCKOTO
oOpa3zoBanus. Peanuszamys nporpaMmsbl 1o MateMaTHKe 00ECTIeYHBAET OBIAJCHUE KITIOUEBBIMU
KOMIIETEHIIUSIMH, COCTaBJISIOUIMMHU OCHOBY JJISi CAMOPA3BUTHUSl U HETIPEPHIBHOTO 00pa30BaHUs,
LIEJIOCTHOCTh  OOLIEKYIbTYPHOTO, JHUYHOCTHOTO M TIO3HABATEIBHOTO PA3BUTUS JIMYHOCTH
00 yJaroImxcs.

B mnporpamme mo maTtemaThke YYTE€Hbl uAeu M nojoxkeHus «KoHuenuuu pa3BUTHS
MaTemMaTHueckoro oOpasoBaHusi B Poccuiickoit ®@enepanuu». B cOOTBETCTBUM ¢ Ha3zBaHHEM
KOHIICTIIUM MaTeMaTH4ecKoe 00pa3oBaHKE JIOJDKHO, B YACTHOCTH, PeUIaTh 3a/1a4y 00ecredeHus
HE0OXO0IMMOT0 CTPaHE YKCiIa 00y4aroINXCsl, MaTeMaTH4eCcKasl TOJITOTOBKA KOTOPHIX 1O0CTATOYHA
UL TPOJOJDKEHUST 00pa3oBaHMsl 1O pa3IMYHBIM HAIMpPaBICHHUSM, BKIIOYAs IPETo/iaBaHUe
MaTeMaTHKH, MaTeMaTHYECKUE UCCIIEOBaHUs, paboTy B chepe nHPOPMALIMOHHBIX TEXHOIOTHI U
ApYruX, a TakkKe OOECHEeUeHHs s KaXIO0ro OOyJaromerocss BO3MOXKHOCTH JOCTHIKEHHS
MaTeMaTHYeCKOW MOATOTOBKM B COOTBETCTBHH C HEOOXOAHUMBIM €My ypoBHeM. VIMeHHO Ha
pelIeHre ITUX 3aja4 HalleJIeHa IporpaMMa 1o MaTeMaTHKe YriyOJ&éHHOro ypOBHSI.

B osmoxy muudpoBoii Tpanchopmanmu Bcex cdep UYeIOBEUYECKOH IeSTeNbHOCTH
HEBO3MOXXHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0O€3 XOpollleld MaTeMaTHYeCKOM
MOATOTOBKU. JTO OOYCJIOBJIEHO TEM, YTO B HAIIM JHU PACTET YHUCIO CHEHHATIbHOCTEH,

CBSI3aHHBIX C HEMIOCPEJICTBEHHBIM IPUMEHEHHEM MAaTEMaTUKU: U B cpepe IKOHOMUKHU, U
B OM3HECe, U B TEXHOJIOTMYECKUX O0NIACTSX, u Jaxke TyMaHUTapHbIX cdepax. Takum
00pa3oM, Kpyr O0O0yJaromuxcs, Al KOTOPBIX MaTeMaTHKa CTAHOBHUTCS 3HAYUMBIM MPEIMETOM,
¢dbyHgaMeHTOM 00pa30BaHUs, CYIIECTBEHHO paciuupsercsi. B Hero BXOAAT HE TOJBKO
oOydJaroniecs, IUIAHUPYIOIINE 3aHUMAThCS TBOPYECKOW M HCCIEAOBATEIILCKON paboToil B
obyacTu MaTeMaTuku, MHOOPMATUKH, PU3UKH, DKOHOMUKH U B APYTUX 00IACTIX, HO U T€, KOMY
MaTeMaTHKa HyXHa JIJIsl HCTIOIb30BaHUS B MPOQECCHsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEH.

[IpuknanHas 3HAYUMOCTh MATEMATHKU OOYCIOBIIEHA TEM, YTO €€ MPEIMETOM SIBIISIOTCS
(GbyHIaMeHTalbHbIE CTPYKTYpPbl HAILIErO MHUpa: IPOCTPAHCTBEHHBIE (POPMBI U KOJIHYECTBEHHBIE
OTHOLICHHUS, (PYHKIIMOHAJILHBIE 3aBUCUMOCTH M KaTETOPUU HEONPEAENEHHOCTH, OT MPOCTEHIIINX,
YCBaMBaEMbIX B HEMOCPEACTBEHHOM OIIbITE, IO JOCTaTOYHO CIIOKHBIX, HEOOXOAMMBIX IS
pa3BUTHs HAYYHBIX U TEXHOJIIOTMUYECKUX HJEH. be3 KOHKPETHBIX MaTeMAaTHYECKUX 3HAHUUN
3aTpyJHEHO MOHUMAHUE MPHUHIIUIIOB YCTPOIICTBA M HCIOJB30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIPUATHE M MHTEPIpETalrs pasHOOOpa3HON CONHMANBHOW, YKOHOMHYECKOW, MOJTUTUYECKON
nHpopmanuu, MmaodhPeKTrBHA TOBCEIHEBHAS TPAKTUYECKAS AeATEILHOCTh. Bo MHOTHX cepax
npoeCCHOHABHON J1eATEIbHOCTH TPEOYIOTCS YMEHMS BBINOJHATH pacuéThl, COCTABIATDH
QITOPUTMBL, NPUMEHATH (HOPMYIIbI, TIPOBOJAUTH TI'E€OMETPUUYECKUE H3MEPEHHUS U IMOCTPOCHMS,
YuTaTh, 00padaThIBaTh, WHTEPHIPETUPOBATh M NPEACTABIATH MHPOpPMALMIO B BUAEC TaOMIL,
TuarpaMm #u rpauKoB, IOHUMATh BEPOSTHOCTHBIA XapaKTep CIyYaiHbIX COOBITHI.

OnHOBpEMEHHO ¢ paciupeHueM cdep MPUMEHEHHsI MAaTeMaTHKH B COBPEMEHHOM O0IIIeCTBE
Bc€ Oosiee Ba)KHBIM CTAaHOBHUTCS MAaTEMAaTHUECKHH CTHIJIb MBIIUICHUS, MPOSBISIOLUIUICS B
OIIpeIeIEHHBIX YMCTBEHHBIX HaBbIKAaX. B mpouecce u3yyeHus: MaTeMaTUKU B apceHall IPUEMOB U
METOJIOB MBIIIUICHHUS Ye€JIOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHIYKIUS U ACHYKIHS,



00001IeHHe W KOHKpETH3alus, aHalIu3 M CHUHTe3, KilaccupuKaluusg M CHCTeMaTH3allus,
abctparupoBanre u aHanorus. OOBEKThI MaTeMaTHYECKMX YMO3aKIIOUEHWH, MpaBuUiia HX
KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTHUECKHUX MMOCTPOCHHM, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHust (popMynHpoBaTh, 0OOCHOBBIBATH M JOKA3bIBaTh CYKACHHS, TEM CaMbiM (HOPMHPYIOT
JIOTUYECKUN CTUJIb MBIILJICHUS.

Benymas pPOJb MPUHAIUICKUT MaTeMaTuke B (OPMUPOBAHUU aAITOPUTMHUECKON
KOMITOHEHTbI MBIIUICHUS] U BOCHUTAHUM YMEHUH JAEeMCTBOBAaTh MO 3aJaHHBIM aJIrOPUTMaM,
COBEpLIECHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh HOBBIE. B mporiecce penienus 3a1a4 — OCHOBBI
JUISL OpTaHU3alMK Y4eOHOM 1eITeTbHOCTH Ha YPOKaX MaTeMaTUKH — Pa3BUBAIOTCS TBOpUECKasl U
MIPUKJIAHASL CTOPOHBI MBIIIUICHHUS.

OO0yyeHne wmareMaThke JaéT BO3MOXXHOCTh pa3BUBaTh y OOYydYalOIIUXCS TOYHYIO,
palMoHaNbHYI0 U UHPOPMATUBHYIO peyb, YMEHUE OTOMpaTh HanboJiee MOAXOAIINE A3bIKOBBIE,
CUMBOJIMYECKUE, TpaHUuecKre CpelcTBa JJisi BBIPAKEHUS CYXICHUH U HarsAHOTO UX
IIPE/ICTABICHMS.

HeoOxoauMbpiM KOMIIOHEHTOM OOIIEH KYyJIbTYphl B COBPEMEHHOM TOJKOBAaHHUH SBJISETCS
o011ee 3HAKOMCTBO C METOJaMM TO3HAHUs JeHCTBUTENBFHOCTH, NPEACTABICHUE O MpeAMETe U
METOJIe MaTeMaTHKH, €ro OTIWYMSIX OT METOJOB €CTECTBEHHBIX M T'YMaHUTAPHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHHUSI MAaTEMATUKU ISl PEIICHUs Hay4YHBIX M MPUKIAJHBIX 3a7a4. Takum
o0pa3om, MaTeMaTH4eCcKoe 00pa3oBaHKe BHOCUT CBOH BKJIaj B (hopMupoBaHHe 001IeH KyIbTyphI
YeJI0BEKa.

N3ydyeHne maTeMaTUKK CIOCOOCTBYET AICTETUUECKOMY BOCIIUTAHUIO Y€JI0BEKA, TOHUMAHUIO
KpacoThl U M3SIIECTBA MAaTEMaTHUECKUX PACCYKACHUH, BOCHPUATHIO T€OMETPUUECKUX (HOpM,
YCBOEHHUIO UJIEU CUMMETPUH.

[IpuoputeTHpIMHU 1eNIIMU 00ydeHust MmaremaTrke B 10—11 kiaccax Ha yriy0iaéHHOM
YPOBHE IIPOIOJIKAIOT OCTABAThCSL:

e (QopmupoBaHHE IUEHTPAJIbHBIX MAaTEeMAaTUYECKUX MOHATUH  (YKCIO, BEIMYMHA,
reoMeTpuueckas (Gurypa, mepeMeHHas, BEpOITHOCTb, (yHKIIHSI, TPOU3BOAHAS, UHTETPaN),
o0OecreynBarOIMX  MPEEeMCTBEHHOCTh U MEPCHEeKTUBHOCTh  MaTeMaTHYECKOTrO
o0pa3oBaHus 00YyJaOLINXCS;

e MojBeACHHE OOYUaAIOIUXCS HAa JOCTYMMHOM JUIsi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBS3U
MaTeMaTUKd M OKpPYXKAIOIIEr0 MHUpa, NOHMMAHHUIO MaTEeMaTHUKU Kak 4YacTh oO0uieH
KYJIbTYpbl UEJIOBEYECTBA;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX M  TBOPUYECKHX  CIOCOOHOCTEH  OOyJarommuxcs,
[I03HABATEJIbHON AaKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBILICHMUS,
MHTEpeca K U3Y4eHUI0 MaTEMATHUKH;

e (opmupoBaHue PyHKINOHAIBHON MaTEMaTHUECKON IPAMOTHOCTH: YMEHUS paclioO3HaBaTh
MaTE€MaTUYECKHUE aCIEeKThl B PEAJIbHBIX KU3HEHHBIX CUTYallUsIX U MPU U3YYEHUU JIPYTUX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (hopMynnpoBaTh
UX Ha A3bIKE MATEMAaTUKU U CO3/1aBaTh MATEMAaTUYECKUE MOJENIN, IPUMEHATH OCBOCHHBIN
MaTeMaTUYECKUl  ammapaT g PElIeHHs [PAaKTUKO-OPHUEHTHUPOBAHHBIX  3a/]ady,
MHTEPIIPETUPOBATH U OLICHUBATD MIOJYyUYEHHBIE PE3YJIbTATHI.

OCHOBHBIMHU TUHHAMHU cojiepxkaHus MateMaTHku B 10—11 kimaccax yriyOn€HHOTO ypoBHS
ABISOTCS: «HUMcTa U BEIUUCIEHUN», «AnreOpa» («Anredpandeckue BhIpaXKeHU», « Y paBHEHUS U
HepaBeHCTBay»), «Hauana MatemaTudeckoro ananmzay, «I'eomerpus» («I'eomerpuueckue GUrypsl
U UX CBOHCTBa», «l3MepeHue reoMeTpuuYecKUX BEIUUYUH»), «BeposTHOCTb M CTaTUCTHKA».
JlaHHbIE TMHUK Pa3BUBAIOTCS MapajuIeNIbHO, Ka)KIash B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJTHAKO HE HE3aBMCHUMO OJIHA OT JIpYToii, a B TECHOM KOHTaKTe M B3aumozeicTsun. Kpome storo,
UX OOBEOUHSET JIOTUYECKas COCTABISIONIAs, TPAJAWIMOHHO TIPUCYIIAs MaTeMaTHKe |
IIPOHM3BIBAIOLIAS BCE MaTeMaTUYECKHE KYpChl U cofepkarenbHble JIUHUH. ChopMyIMpOBaHHOE



Bo ®I'OC COO TtpebGoBaHHE «YyMEHHE OIEPUPOBATH TOHITHSIMHU: OIpPEACICHUE, aKCHOMA,
TeopeMa, CIEJCTBUE, CBOWCTBO, MPHU3HAK, OKA3aTeIbCTBO, PaBHOCHIBHBIC (DOPMYIHUPOBKH,
yMeHue (popMynupoBaTh 00paTHOE ¥ MPOTHBOIOJIOKHOE YTBEPKICHHUE, IIPUBOIUTH TIPUMEPHI 1
KOHTPIPUMCPHbI, UCIIOJIB30BATH MCTO/ MaTeMaTHIECKOU HWHAYKIHUHU, [TPOBOAUTH JOKA3aATCIbHBIC
pacCyKACHUsI TIPU PEIICHUH 3a7ad, OICHHBATh JIOTHYECKYIO MPAaBHIBHOCTH PACCYKICHHI)»
OTHOCHTCSI KO BCEM Y4eOHBIM KypcaM, a (popMHUpOBaHHE JTOTUISCKIX YMEHUH pacipeensieTcs mo
BCEM rojiam oOy4eHHUs Ha YPOBHE CPEJIHEr0 00111ero oopa3oBaHus.

a cootrBeTcTBUU ¢ ®I'OC COO maremaTwka SBISIETCS OOS3aTEIBHBIM IMPEIMETOM Ha
JTAHHOM YpOBHe oOpazoBaHus. Hacrosimeil mporpaMMoil mo MaTeMaTuke HpeaycMaTphUBaeTCs
n3ydeHue ydeOHOro mpenmera «MaTtemaTHka» B paMKax TPEX YUEOHBIX KypcoB: «Anredpa u
Hayajga MaTeMaThyeckoro aHanuza», «leomerpusi», «BeposTHOCTP U  CTaTUCTHKa.
DopMUPOBAHUE JTOTUYECKUX YMEHHUI OCYIIIECTBISETCS HA MPOTSIHKEHUH BCEX  JIET

oOydeHHsT Ha YpOBHE CpETHETr0 OO0IIero 0o0pa3oBaHusi, a AJIEMEHTHl JIOTUKU
BKJTFOYAIOTCS B COJIEP’KaHUE BCEX Ha3BAHHBIX BBIIIE yUEOHBIX KYPCOB.

OO1m1ee KOJMYECTBO YacOB, HANPABICHHBIX HA W3YyYCHHE MATEMATUKH Ha YIrIIyOJICHHOM
ypoBHe — 544: B 10 xiacce — 272 yaca (8 yacoB B Henento), B 11 kiacce — 272 yaca (8 4acoB B
HEJIEI0).

PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA "
HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

HHOACHUTEJBbHAA 3AIIUCKA

VYuebHblil Kypc «Anrebpa M Hayala MaTeMaTHUECKOTO aHAIM3a» SBISETCS OJHUM U3
HauOoJiee 3HAUUMBIX B IIPOrpaMMe CpeJHEero ooumero oOpa3oBaHUs, IMOCKOJBbKY, C OIHOH
CTOPOHBI, OH 00€CIIeYNBACT MHCTPYMEHTAIbHYIO 0a3y AJIs U3yYSHHS BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, a € APYroi CTOPOHBI, POPMUPYET JIOTHUECKOE M AOCTPAKTHOE MBIIUIEHUE 00y4aIOINXCs
Ha YpOBHE, HEOOXOIMMOM [UIsl OCBOEHHS HWH(POPMATUKH, OOILECTBO3HAHUS, HWCTOPUH,
CJIOBECHOCTH M JApPYrMX JTUCHMIUIMH. B paMkax naHHoro ydeOHOro Kypca oOywarolmiuecs
OBJIaJICBAIOT YHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOW HayKH, KoTopas (OpMYIHpPYET CBOHU
JOCTHD)KEHUS B MaTeMaTH4eckoil popme.

VY4ueOHblii Kypc anredOpbl M Hayal MaTeMaTHYECKOro aHaliM3a 3aKjaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHHS 3aKOHAMH (PU3UKH, XUMHH, OMOJIOTUH, TOHUMAHHsI OCHOBHBIX TEHJICHIIHH
pa3BUTHA PKOHOMUKH W OOIIECTBEHHOH >KM3HU, TO3BOJSET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOIB30BaTh MX MJIs JAJbHEHIEro
o0pa3oBaHUs U B IOBCEIHEBHOI KU3HU. B TO ke BpeMs oBiajieHne abCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKLHUSMHU aJIreOpbl U MaTEMaTHYECKOIO aHAJIM3a Pa3BUBAET YMEHUE HAXOJUTH
3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTHHHOCTb, TOKA3bIBATh YTBEPKICHUS C MOMOIIBI0 HHAYKINN
U PacCyXIaTh JEAyKTUBHO, UCTIOIB30BAaTh 0000IIEHNE U KOHKPETH3AIHI0, aOCTparupoBaHue U
aHaJOrHIo, GOpMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILIUICHHUE.

B xonme m3ydeHus yueOHOro kypca «AusreOpa M Hadanaa MaTeMaTHUECKOrO aHAIM3a»
oOyyaromuecsi TOJXYyYaloT HOBBIM OIBIT pEIICHUS NPUKIATHBIX 3aJad, CaMOCTOSTEIHHOTIO
MOCTPOCHUS MaTeMaTHYECKHX MOJIEJeH peallbHbIX CHUTYyaluil, MHTEpHpEeTaruu MOIyYeHHBIX



pEIIeHHH, 3HAKOMSTCS C MPUMEpPaMH MAaTEeMaTUYECKUX 3aKOHOMEPHOCTE B MPUPOAE, HAYKE U
HUCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUUYECKUMHU OTKPBITUSIMU U UX AaBTOPAMH.

VYueOHbIll Kypc o00J1aaeT 3HAYUTENbHBIM BOCHHMTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanusyercss Kak depe3 ydeOHbIM MaTepuan, CHocOOCTBYIOUIMHA (HOPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak MW dYepe3 cHenuduky ydyeOHOM  JedATenbHOCTH, Tpeldyromen
MPOJOJKUTEIbHON  KOHIEHTPAallMd  BHUMAaHUS, CAaMOCTOSTEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIYYE€HHBII pe3yIbTar.

B ocHoBe meronuku oOydeHus anreOpe M HavajgaM MaTeMaTHMYECKOrO aHajau3a JIEKUT
JeSITeTbHOCTHBIN MMPHHLIUT 00y4eHUSI.

B ctpykType yuebHOrO Kypca «Anredpa n Hayaja MaTEeMaTHUYECKOTO aHAIHM3a) BBIJICICHBI
CIEAYIOIINE COJEPKATEIbHO-METOANYECKNE JHHUM: «YHclia W BeMUCICHUS», «DyHKIHHM U
rpadukny, «YpaBHEHHUS U HEpPAaBEHCTBa», «Havana maremMaTHueckoro aHaiamnsza», « MHOXecTBa U
JorruKa». Bce OCHOBHBIE COIEPKATENBHO-METOAUYECKHE JIMHUY U3Y4Yat0TCs Ha IPOTSIKEHUH JIBYX
JeT o0y4eHHUsl Ha YPOBHE CpeHEro oO1ero o0pa3oBaHusi, ECTECTBEHHO JOTOJHSISL APYT Jpyra u
MOCTETICHHO HACHIIAsiCh HOBBIMU TeMaMU M pasjenamu. JlaHHBI y4eOHBI Kypc sBIsSETCS
WHTETPATUBHBIM, TOCKOJBKY OOBEIMHSET B cebe colepKaHWe HECKOIBKHX MaTeMaTHYeCKUX
JTUCIUIINH, TAKUX Kak anreOpa, TPUrOHOMETpPHS, MaTeMaTHUECKU aHAIHU3, TEOPUs MHOKECTB,
MaTemMaTuyeckasi jJoruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBIaJeBalOT BcE Oosee
IIMPOKMM  MaTeMaTWYeCKWM  ammapatoM, Yy HHX  [OCIeqoBaTeNbHO  (opMUpyeTcs
U COBEPUIECHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHMUYECKyI0 MOJENb pPEaJlbHOM CHUTyalluH,
MIPUMEHSITh 3HAHUS, TIOTyYEHHBIE TIPU U3YUSHUN Y4EOHOT0 Kypca, JIJIsl pEeHIeHUs] CAMOCTOATEIBHO
chopMyIUpPOBAaHHOM MaTEMaTHUYECKOM 3a/1a4H, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopneprkaTeslbHO-MeToAnYeCcKas TMHUSA «HYHcaa U BRIYMCICHUSD 3aBepIuaeT hopMupoBaHue
HABBIKOB HMCIOJIb30BaHMs ICHCTBUTEIBHBIX YHCEI, KOTOPOE OBUIO HAYaTO HAa YPOBHE OCHOBHOT'O
obmero oopa3zoBanusi. Ha ypoBHe cpemnero o0iiero oopazoBaHusi 0c000€ BHUMAHUE YIIEISAETCS
(bOpPMHUPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBIYMCIICHHUI, BKIIOYAIONIMX B C€0S MCIOJIB30BAHUE
pa3nuyHBIX (GOpPM 3amUCH YWCIA, YMEHHUE JAeNaTh NPUKUAKY, BBINOJIHATH MPHOTKEHHbIE
BBIYMCIICHHSI, OIICHUBATh YKMCJIOBBIC BBIPAKCHHUS, PabOTaTh C MATEMATUYECKUMH KOHCTAHTAMHU.
3HaKOMBIE 06yanOHH/IMC$I MHOXXCECTBA HATYpPaJbHBIX, LCJIbIX, pPAIUOHAJIBHBIX U ,Z[eﬁCTBHTeJIBHLIX
YHCeNT JIOTIOJNHSIOTCA MHOXKECTBOM KOMIUICKCHBIX YHCEI. B KaXIoOM W3 3THX MHOXKECTB
paccMaTpHUBalOTCSI CBOMCTBEHHBIC €My CIEU(BUUSCKUE 3a/1a4d U ONEPALlUH: JISJICHUE HAIEllo,
OIEPUPOBAHUE OCTATKAMHM HA MHOXKECTBE IEJIBIX YHCE, 0COObIE CBOWCTBA pAaIlMOHATBHBIX U
UppaMoOHAEHBIX YHCEN, apUPMETUIECKIE OTIEpaIiH, a TAK)KE U3BJICUCHHE KOPHS HATypaTbHON
CTENCHH Ha MHOXECTBE KOMIUIEKCHBIX 4mcenl. braromaps mociaeqoBaTebHOMY PaCIIHPEHHIO
Kpyra HUCIOJb3YyEMbBIX YHCCII U 3HAKOMCTBY C BO3MOKHOCTAMH HX IMPUMCHCHUA IJId pCHICHUS
pa3IUUHbBIX 337134 (GOPMHUPYETCs MPEACTABICHUE O €IUHCTBE MATEMATHKK KaK HAYKH U €€ POJIH B
MOCTPOCHUH MOJIEIICH PealbHOr0 MUPA, IMPOKO UCTIONIB3YIOTCSI 0000IICHNE U KOHKPETHU3AIHS.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pEaU3yeTcsl Ha MPOTSHKEHUH BCETrO0 OOydeHUs Ha
YpOBHE cpeaHero ooOumiero oOpa3oBaHUs, IOCKOJIbKY B KaxaoMm paszgene I[Iporpammsl
MIPEIYCMOTPEHO PEIICHHE COOTBETCTBYIOIIUX 3a/ad. B pe3ynbpTare oOydarommuecs: OBIaJAeBaIOT
pa3sIUMYHBIMM  METOJAMHU DPCIIECHUS pPALMOHAIBHBIX, HPPALMOHAIBHBIX, IOKa3aTeIbHbIX,
J0rapuMHUUECKUX U TPUTOHOMETPUYECKUX YpaBHEHUI, HEPABEHCTB U CHCTEM, a TaKXke 3a/ad,
colepkamux napamerpsl. llonmydeHHbIE yMEHHS HIMPOKO HCIHOJB3YIOTCA IPU HCCICIOBAHUU
(GyHKIUH C TOMOIIBIO TPOU3BOIHOM, MIPH PEIICHUH MPUKIATHBIX 33/1a4 U 3a/1a4 Ha HAXOXKICHHUE
HauOOJIBIIMX U HAaUMEHBIINX 3HaueHUi (yHkuuu. JlaHHas copeprkaTesibHas JUHUS BKIIOYACT B
cebs1 Tarke (GOpPMHpPOBAHHME YMEHHWH BBIMONHATH pacuéThl 1Mo (opmynam, mpeoOpa3zoBaHuUs
paloHaIbHbIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAK)XKE BBIPAXKCHUIA,



coJlep)KallluX CTerneHu U Jsorapudmel. braromaps wu3ydeHuro anreOpanyeckoro Martepuaia
MPOUCXOJUT JajbHEWIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMUPYIOTCS HAaBBIKU JIETYKTHUBHBIX PacCy>KACHHUH, pabOTbl ¢ CUMBOJIbHBIMU
(opmamH, IPECTABICHHS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB.
Anre6pa npesiaraeT 3QpQeKTUBHbIE HHCTPYMEHTHI JJI PELUICHHs MPAKTUUECKUX U €CTECTBEHHO-
Hay4HBIX 3aJ1a4, HaTJIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sA3bIKa HAYKH.

ConeprxatenbHo-MeToanyeckass JUHUS «DyHKIMKM U rpaduKu» TECHO MNeperuieTaercs ¢
JIPYTMMHU JIMHUSAMH y4eOHOI0 Kypca, TOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1aéT MOCJIEI0BATEILHOCTD
u3yuyeHus: Mmarepuana. V3yueHue CTENEeHHOM, MoOKa3aTeNbHOM, Jorapu(MHUUECKO u
TPUTOHOMETPUUYECKUX (DYHKIIUI, UX CBOUCTB U rpauKOB, UCIIOIB30BaHUE (DYHKIIUH AJIs pelIeHUs
3aja4 U3 APYrux yueOHbIX IPEIMETOB U pealbHON )KU3HU TECHO CBA3AHO KaK C MAaTeMAaTHYECKUM
aHAJIM30M, TaK U C peLICHUEM YpaBHEHM 1 HepaBeHCTB. [Ipu 3ToM OoJibliI0e BHUMAHUE YAEIAETCS
(hOpMUPOBAHHIO YMEHHS BBIpAkaTh (HOPMyIaMH 3aBUCUMOCTH MEXKY Pa3TMUYHBIMU BEJIHUYNHAMH,
HCCJeI0BaTh MOJTYYEHHbIE (YHKIMH, CTPOUTHh UX Tpaduku. Matepuan 3Tol colep:KaTelbHON
JMHWUM HalEJIEH HA Pa3BUTHE YMEHUI U HABBIKOB, IIO3BOJISIOIINX BIPAYKATh 3aBUCUMOCTH MEXKAY
BEJIMYMHAMHU B PA3IUYHON (PopMe: aHAIUTHYECKOU, rpaduueckor u ciioBecHOH. Ero m3yuenue
CIIOCOOCTBYET PA3BUTHUIO AITOPUTMHUYECKOTO MBIIUICHUSI, CIOCOOHOCTH K OOOOIICHHUIO U
KOHKPETH3allU1, UCIIOJIb30BAHUIO AHAJIOTHUM.

CopepxatenbHas auHMUs «Hauana mareMaTnyeckoro aHajau3a» IMO3BOJIIET CYIIECTBEHHO
pacLIMPUTh KPYT KaKk MaTeMaTHYECKUX, TaK U MPUKIIAAHBIX 33/]1a4, JOCTYITHBIX 00yJatOIMCsl, TaK
KaK y HHMX MOSBJISIETCS BO3MOXKHOCTb CTPOUTH TpaUKU CIOKHBIX (DYHKUHH, ONpPEnensTh UX
HauOOoJIbIINE U HAUMEHBILNE 3HAUEHUS, BBIUUCIATE IUIOMAAN GUTYp U 0OBEMBI TEJl, HAXOAUTh
CKOPOCTHM M YCKOpEHHs IporeccoB. JlaHHas copaepkaTenbHas JMHUS OTKPBIBA€T HOBBIE
BO3MOKHOCTH IIOCTPOCHMSI MATEMATUYECKUX MOJIEIIEH PEAJIbHBIX CUTYaLUH, [T03BOJISIET HAXOAUTh
HaWjy4dllee peuieHue B MPUKIAIHBIX, B TOM YHCIE COLHMAIBHO-)KOHOMUYECKHX, 3a/Jadax.
3HAaKOMCTBO C OCHOBAMM MAaTEMaTHYECKOTO aHalu3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hopMabHO-JIOrMYECKOr0 U KPEaTHBHOTO MBILIUICHUS, (OPMHUPOBAHUIO YMEHMH pacro3HaBaTh
MIPOSIBJICHUS] 3aKOHOB MAaTeMaTWKU B Hayke, TEXHHKE M HMcKyccTBe. OOydarolyecs y3HAIOT O
BBIIAIOIINXCS PE3y/bTaTax, MOJIYYEHHBIX B XOJE Pa3BUTHUS MAaTeMaTUKH KaK HAayKd, U 00 uX
aBTOpAX.

CopepxaTenbHO-MeTOAMYECKast TUHUS «MHOKECTBa 1 JIOTHKA) BKIIIOUAET B ce0s 2JIEMEHTHI
TCOPHUU MHOXKCCTB U MaTEMaTHYECKON JIOTHKH. TGOPGTI/IKO-MHO)KGCTBGHHBIC IpeaACTaBJICHUA
MIPOHU3BIBAIOT BECh KYPC MIKOIBHOM MAaTEMATHKH U MPEAJIararoT Haubosee yHUBEpCaabHbBIN S3BIK,
OOBEIMHSAIONINI BCE paslelibl MaTEeMaTHKU M €€ TPWIOKEHUH, OHHM CBS3BIBAIOT pa3HbBIC
MaTeMaTHYeCKue IUCLUUIUIMHBI M HMX NPUIIOKEHHUS B eauHoe uenoe. IlosTomy BaxkHO naTh
BO3MOXXHOCTh O00Yy4YaromeMycsi MOHUMaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOU
MAaTEeMaTHKU U UCIIOJIb30BATh €T0 JUIsl BBIPAXKEHUSI CBOUX MbICIEH. [[pyriM Ba)KHBIM MPU3HAKOM
MaTeMaTHKA KaK HAayKH CJeIyeT NPHU3HATh CBOWCTBEHHYIO €W CTPOTOCTh OOOCHOBaHUH U
CJICOJOBAHUC OHpeI[eJIéHHBIM InpaBujiaM IMMOCTPOCHUSA JOKA3aTCIILCTB. 3HAKOMCTBO C DJIEMEHTAMHU
MaTeMaTUYECKONW JIOTUKU CHOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBILIUICHUS OO0Yy4YaroUIuXcs,
MIO3BOJISIET UM CTPOUTH CBOU PACCY)KICHHS Ha OCHOBE JIOTHYECKUX TPaBUIl, (GOpMUpPYET HABBIKU
KPUTHYECKOT'O MBIIUICHHUS.

B yuebHOM Kypce «AnreOpa u Havyalla MaTEMaTUUECKOTO aHAJIM3ay MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJAEIMPOBAHMS, KOTOpbIE TMPHU3BAHBI CIOCOOCTBOBATH (POPMUPOBAHUIO
HABBIKOB ITOCTPOCHHSI MOJICNICH PealIbHBIX CHTYAIMi, UCCIICIOBAHMS ITHX MOJICIICH ¢ TTOMOIIBIO
anmapara anreOpbl U MaTeMaTHYeCKOro aHalli3a, MHTEPIPETAIUU TMOIYUYEHHBIX PEe3yJIbTaTOB.
Takue 3amaHusl BIUIETEHBI B KaXKIbIM W3 Pa3lelioB MPOrPaMMBbl, ITOCKOJIBKY BECh MAaTEepHAI
yu4eOHOro Kypca MIMPOKO HCIONB3YeTCs IS pEelIeHHs NPUKIATHBIX 3anad. [Ipu pemieHun



peanbHbIX MPAKTUYECKUX 3a7a4 00yyaroluecs pa3BUBatoT HaOII0JaTeIbHOCTh, yMEHNE HAXO/IUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCMOIb30BATh AHAIOTHIO, 0000IAaTh M KOHKPETH3UPOBATh
npobinemy. JledareapbHocTh MO (HOPMUPOBAHMIO HABBIKOB pELIEHUS MPHUKIAJHBIX 3aJad
OpraHu3yercsi B TIIpollecce€ M3Y4YEeHHs BCeX TeM Yy4yeOHOro Kkypca «Anrebpa M Havajga
MaTeMaTUYECKOro aHAIHU3ay.

Ha u3yuyenne yuebHOTO Kypca «AnreOpa 1 Hayaja MaTeMaTHIECKOTO aHAJIM3a» OTBOIUTCS
272 yaca: B 10 knacce — 136 yacoB (4 yaca B Henenmo), B 11 kimacce — 136 yacos (4 yaca B HE/IETIO).

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOT'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YI'JIYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JJUUYHOCTHBIE PE3YJbTATDI
1) rpa:kiaHCcKOro BOCIUTAHHUS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOM MO3UIMM  OOyYaroIlerocss Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 4JI€Ha POCCUHCKOro OOLIECTBA, MPEJICTABICHHE O MAaTEMATUYECKUX OCHOBAX
(YHKLIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, MpoLenyp TIpa)JIaHCKOro oOuiecTsa
(BBIOOpHBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJAEHCTBOBATH C COLMAJIBHBIMU HMHCTHUTYTaMH B
COOTBETCTBUHM € UX (YHKLUSMU U HA3HAUCHUEM;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTh POCCUHCKON TPaKIAHCKONW MACHTUYHOCTH, YBOXKCHHS K MPOILIOMY U
HACTOSIIIEMY POCCHUMCKONW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCUUCKUX
MaT€MaTUKOB M POCCUUCKON MaTeMaTHYECKOM IIKOJIbI, MCIOJb30BAHUE ATUX JIOCTHKCHHUH B
JIPYTUX HayKax, TEXHOJOTHUSAX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

OCO3HAaHME  JYXOBHBIX  IIEHHOCTEH  POCCHHCKOTO  Hapoaa, Cc(HOPMUPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HAHUSA, STUYCCKOT'O MOBCACHUMA, CBA3AHHOI'O C MPAKTUYCCKUM IMPUMCHCHUCM
JOCTKEHUH HAayKH U JACSITENbHOCThIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJla B MOCTPOCHUE
YCTOWYUBOTO OYIYIIETO;

4) 3CcTETHYECKOr0 BOCIIMTAHHUS:

ACTETHUYECKOE OTHOIICHUE K MUPY, BKITFOYAs SCTETUKY MAaTEMAaTHUECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3a/la4, PEHICHUH, PacCyXJICHUH, BOCIPUHUMYUBOCTh K MaTEMAaTUYCCKUM acleKTaM
Pa3IMIHBIX BUIOB UCKYCCTBA,

S) pu3nyecKoro BOCHUTAHUS:

c(hOpMHUPOBAHHOCTH YMEHHSI IPUMEHATh MaTEeMAaTUYECKUE 3HAHUS B MHTEPECax 3JI0pPOBOTO
u Oe3omacHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBHIO (310pOBOE
nuTaHue, cOaTaHCHPOBAHHBINA PEKUM 3aHITHIA U OTABIXA, peryisipHas Gu3ndecKkas akTUBHOCTB),

(i)I/ISH‘IeCKOG COBCPUHICHCTBOBAHUEC ITPH 3aHATUAX CHOpTI/IBHO-O3)IOpOBHTeHBHOfI JACATCIIbHOCTBIO,

6) TPy10BOr0 BOCTIUTAHUSA:



TOTOBHOCTh K TPY/Y, OCO3HAaHWE IIEHHOCTH TPYIOJIIOOWS, MHTEPEC K Pa3IHMIHbIM chepam
npodeccuOHANBHON NeATeNIbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U €€ MPUIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymiedl npodeccun W peanru30BBIBATH COOCTBEHHBIC
JKHM3HCHHBIC IIJIaHbl, TOTOBHOCTb H CHOCOGHOCTL K MAaTCMaTHU4YCCKOMY 06pa30BaHI/IIO )41
camM000pa30BaHUI0 Ha TPOTSHKECHUN BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY y4YacTHIO B PEIICHUU
MPAKTUYECKHX 33a]]a4 MaTeMaTUIEeCKON HAMPaBIEHHOCTH;

7) K0JIOrHYEeCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTb  HKOJIOTUYECKOH  KyJIbTypbl, IOHUMAaHHME BIMSHUSA COLUAIBHO-
9KOHOMHMUYECKUX IIPOLIECCOB HAa COCTOSHUE IPUPOJHON M COLUAIBHOW CpENbl, OCO3HAHUE
17100a71bHOT0 XapaKTepa HKOJOrMYECKUX MPOOIeM, OpHUEHTAIMs Ha IPUMEHEHHE MaTeMaTHUECKUX
3HAHMMU JJIS pelIeHus 3a7a4 B 00J1aCTH OKpY Karollel cpeibl, IIIaHUPOBaHUE MOCTYIKOB U OLEHKU
UX BO3MOJKHBIX IOCJIEICTBUI U1 OKPY’KaIOLIEeH Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

Cc(OPMHPOBAHHOCTE  MHUPOBO33pPEHMS, COOTBETCTBYIOILEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKd U OOILECTBEHHOM NMpPAaKTUKU, MOHUMAaHHE MAaTEMaTHYECKOW HAyKH Kak Cepsl
YEJIOBEYECKOU JEATEIBHOCTH, ITAIOB €€ Pa3BUTHSA U 3HAYUMOCTHU Ul Pa3BUTHs LIMBUIIU3ALINY,
OBJIAJICHUE SI3BIKOM MATEMATUKU U MaTEMATUYECKOM KYJIBTYPOU KaK CPEICTBOM II03HAHUS MHUPA,
TOTOBHOCTH OCYILECTBIIATh MPOEKTHYIO M UCCIEI0BATENIBCKYIO NE€ATEIbHOCTh MHIANBHYAIbHO U

B IpYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI
ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBblie jiornueckune 1ecTBUA:

® BBUIBISIT U XapaKkTepU30BaTh CYILECTBEHHbIE IPU3HAKM MaTEeMAaTHYECKHX
00BEKTOB, MOHATHUH, OTHOIICHUH MKy TTOHATHIMH, (POPMYTUPOBATH ONIPEACICHUS
HOHATHUH, YCTaHABIMBATh CYIIECTBEHHBIHN MPU3HAK KJIaCCU(DPUKALIMU, OCHOBAHUS /IS
0000111eHUs U CPAaBHEHUS, KPUTEPUU IIPOBOIMMOTr0 aHAIN3a;

e BOCIPUHMMATh, (POPMYIHPOBATH U MPEOOPA30OBBIBATH CYXKICHUS: YTBEPAUTEIbHbIC
U OTpULATEIIbHbIC, €AMHUYHbIE, YACTHBIC U OOLINE, YCIOBHBIE;

® BBIBIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U IPOTUBOPEUHUS B
dakTax, NaHHBIX, HAOJIONEHUSAX U YTBEPXKICHUSAX, NpeajaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUYUN;

e JleJaTh BBIBOJbI C HUCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, J€AYKTUBHBIX U HHAYKTUBHBIX
YMO3aKIIIOUEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [POBOJUTH CAMOCTOSITENILHO JI0Ka3aTelIbCTBA MAaTEMaTHUECKUX YTBEPXKICHHM
(mpsiMbIe U OT MPOTUBHOI0), BEICTPAUBATh APIYMEHTALIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CY/KACHUS U BBIBOJIBL;

e BbBIOMpATh Crocod pemieHus y4eOHOH 3a1auM (CpaBHMBATH HECKOJIBKO BapHAHTOB
pemieHus, BbIOMpaTh Haubojee MOAXOMAMMNA € Yy4ETOM CaMOCTOSITEIbHO
BbIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareibcKue AeiicTBHS:

® CMOJIBb30BaTh BOMPOCHI KaK MCCIEOBATEIbCKUNA HMHCTPYMEHT IO3HAHUS,
dopmynupoBaTh  BONpPOCH,  (UKCHpyIOLIME  OPOTHBOpEYHE,  MpoliIeMy,



yCTaHaBIMBaTh HMCKOMOE M JaHHOE, (OpMUPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

® [POBOJUTH CAMOCTOSITENIbHO CIUIAHWPOBAHHBIM 3KCIEPUMEHT, HCCIIEOBAHHUE IIO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, POLIECCAMU;

® caMoOCTOATENhHO (opMynHpoBaTh OOOOIIEHUS W BBIBOJALI 10 pPe3yJbTaTaM
MPOBEAEHHOTO  HAONIONIEHUs, WCCIEAOBaHUs, OILEHUBAaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IICHHIA;

® [POTHO3UPOBATH BO3MOXKHOE pAa3BUTHE TIpoIlecca, a TakKe BBIIBHTATh
MIPEJINOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmaumeii:

e  BBIIBJIATH AePUUNTHI HHPOPMALIUHY, JAaHHBIX, HEOOXOIMMBIX JIJIsl OTBETA Ha BOIIPOC
U JIJIS PELLeHUs 3a7a4u;

e BpIOMpaTh MH(GOPMALMIO M3 HMCTOYHUKOB PA3IUYHBIX THIIOB, AHAJIW3UPOBATH,
CHUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh UH(OPMALIHIO pa3IMYHBIX BUIOB U GOpM
IIPE/ICTaBICHUS;

® CTPYKTYpUpOBaTh HH(POPMALMIO, MPEACTABIATh €€ B Ppas3IMuHBIX (opmax,
WITIOCTPUPOBATh I'paUueCcKH;

® OIICHWBATh HAAEKHOCTH MH(POPMAIMU TIO0 CAMOCTOSITETIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
O0menue:

e BOCIHPUHMMATh U (OPMYIHPOBATh CYKIEHUS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPa)kKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
U IIMCBMEHHBIX TEKCTaX, JaBaTb IIOSICHEHUS II0 XOAy pELICHUs 3a1ayH,
KOMMEHTHPOBATh MOJIYYEHHbIN pe3yibTar;

e B Xo0A€ OOCYXIEHHUS 3a/JaBaTh BOIPOCHl IO CYIIECTBY OOCYKAaeMOHl TeMBbl,
Ipo0JIeMBbl, pelIaeMoi 3a1a41, BEICKa3bIBaTh U/I€U, HALIEJICHHbIE HA IOMCK PELCHMUS,
COMOCTABJISATh CBOM CYXIEHHUS C CYXKIEHUSIMHU JpPYrMX YYaCTHHKOB JHUaora,
oOHapyKuBaTb pAa3jIM4M€ M CXOACTBO MO3ULMH, B KOPPEKTHOH Qopme
(dbopMynHUpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

® I[IPEACTABIIATH pE3YJbTAaThl PELIEHUS 3aJaud, SKCIEPUMEHTA, MCCIENO0BaHuUsA,
IIPOEKTa, CAMOCTOSITEILHO BBIOMpaTh (opMar BBICTYIUIEHHS C Y4E€TOM 3aaad
NPE3CHTAIMHM U OCOOCHHOCTEN ayAUTOPHUH.

PeryasiTuBHble yHHMBepPCcAJIbHbIE YUeOHbIE 1eiCTBHS

Camoopranu3anus:

COCTaBJIATh IUJIaH, aNTOPUTM pEIICHMs 3aJayd, BbIOMpaTh CIOCO0 pelieHus ¢ y4EToM
MMEIOIIUXCST PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH

BAapUAHTHI PEIICHUN ¢ Y4€TOM HOBOM MH(POPMAIIHH.

CﬁMOKOHTpOJ'H), 3MOLMOHAJIbHBIA HHTELJIEKT:



e BJIQJICTh HAaBbIKAMHM IO3HABATENIbHON pedIeKcHu KaK OCO3HAaHHUS COBEPIIAEMBIX
JEUCTBUI U MBICIMTEIbHBIX IPOLIECCOB, UX PE3YyIbTATOB, BIAJETh CIIOCOOAMU
CaMOTPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3yiibTaTa pelIeHUs] MaTeMaTHYeCKOn
3a/1a4y;

® [peIBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpH pEIIEHUM 33jauu,
BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HalIeHHBIX OIIMOOK, BBISBJICHHBIX TPYJHOCTEH;

® OICHUBATh COOTBETCTBHUE pE3yJibTaTa LEIH U YCJIOBUSAM, OOBSCHATH MPUUYHHBI
JTOCTHKEHUS] UM HEJOCTUKEHUS Pe3yIbTaTOB JAESITEIbHOCTH, HAXOIUTh OIINOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEJIbHOCTD:

® [IOHUMAaTh U UCIIOJIb30BATh MIPEUMYIIECTBA KOMAH/IHON U WHANBUAYAIbHON paOOThI
IpU pELIEHUH Y4eOHBIX 3aJad, MPUHUMATh LEJIb COBMECTHOM JEATEIbHOCTH,
IUTAHUPOBATh OPTAHMU3AIMIO COBMECTHOM paboThl, pachpenensarh BHABI pPabdoT,
JIOTOBApUBATHCS, OOCYXKIATh MPOILIECC U pe3yabTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIIOJICH;

® y4yacTBOBaTh B TPYNIOBBIX (opmax padoThl (00CYX)aAcHUS, OOMEH MHEHHUH,
«MO3T'OBBIC LITYPMBI» U I/IHBIC), BBITIOJIHATH CBOIO HAaCThb pa6OTBI U KOOPAMHHUPOBATH
CBOM JICUCTBUA C IPYTMMHU YWICHaMU KOMaH/Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJIa/1a
B OOMmMH TPOAYKT TO KPUTEPHsIM, CGHOPMYIHPOBAHHBIM  yYaCTHUKAMHU
B3aMMO/ICHCTBUSI.

NHNPEIMETHBIE PE3YJIBTATHI

K xonmy o0yuenus B 10 kjacce oOydaromuiicss TMOMYYHT CIEIYIONTUE MPEAMETHBIC
pe3yNnbTaThl O OTACIBHBIM TeMaM pabodeil mporpaMMmbl ydeOHOTO Kypca «Anrebpa U Hayama
MaTeMaTHYECKOTO aHAJIH3a»:

Yucaa v BLIYUCIEHUS

e CBOOOJHO ONEPUPOBATH TOHATHAMHU: pAlNUOHAIBHOE YHCIO, OECKOHEUYHas
nepuoandeckass JpoOb, TPOIEHTHI, HPPANHOHATHHOE YHCIO, MHOXECTBa
PalMOHAJIBHBIX U IEUCTBUTEIBHBIX YUCEN, MOAYJb JEUCTBUTEIBHOIO YHUCIIA;

® MPUMEHSTH IPOOU U MPOICHTHI ISl PEIICHUs TPUKIATHBIX 3a/1ad W3 Pa3IUIHBIX
OTpaciey 3HaHUW U PEaJbHOM KU3HU;

® TPUMEHATh NPHOIVMKEHHBIC BBIUMCICHUS, TpPaBWUIa OKPYTJEHHUS, NPUKUIKY U
OLIEHKY pe3yJibTaTa BBIYMCIIEHUN;

e CBOOOJIHO ONEPUPOBATH MOHSATHEM: CTEMEHb C IEJIBIM TIOKa3aTesIeM, UCITOIh30BaTh
MOAXOAAITYI0 (hOPMY 3aIUCH JICHCTBUTEIBHBIX YMCET JIJISl PEIICHUS MPAKTHUECKUX
3a7a4 U NPEICTaBIEHUS TaHHBIX;

e CBOOOJIHO ONEPHPOBATH TIOHATHEM: apUPMETHUYECKHH KOpPEHb HATypaJbHON
CTETICHH,

e CcBOOOJIHO ONIEPUPOBATH MOHATHEM: CTENIEHB C PAIlMOHATILHBIM TTOKA3aTENIeM;

e CBOOOJIHO OIIEPUPOBATH MOHATUSMH: JOTapu(pM YUCIIA, ACCATUIHBIC U HATypaTbHBIC
Jorapu@msl;

e CBOOOJHO OMNEPHPOBATh MOHSATUSMHU: CHHYC, KOCHHYC, TAaHTEHC, KOTAHIEHC
YHMCJIOBOI'O apIryMEHTa;

e ONEpUpPOBaTh TMOHATHUSIMHU: APKCHUHYC, APKKOCHMHYC W apKTaHIE€HC YHCJIOBOTO
apryMeHTa.



YpaBHeHusI U HepaBeHCTBA:

e CBOOOJHO ONEPUPOBATH TOHITHSIMHU: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEACTBHS, PABHOCUIIbHBIC HEPABEHCTBA;

® TIPHUMEHSATH PAa3IMYHBIE METOJIBI PEIICHUS PAITMOHAIBHBIX U APOOHO-pAIMOHATBHBIX
YpaBHEHUH, TPUMEHITh METOJl MHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB;

e CcBOOOJIHO OMEPUPOBATH MOHATHIMHI: MHOTOUJICH OT OAHON MepeMEHHON, MHOTOUJIEH
C IeJIBIMU KO3 (UIIMEHTaMH, KOPHU MHOTOYJICHA, IPUMEHSTh JCJICHHE MHOTOUYJICHA
Ha MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera miis peuienus 3anay;

e CBOOOJIHO OMEPUPOBATH MOHATUSMU: CHUCTEMA JHHEWHBIX ypPaBHEHWI, MaTpHIIA,
ONpeAeauTeNb MATPULBl 2 X2 U €ro reOMETPUYECKHUM CMBICI, HCIIOIb30BaTh
CBOMCTBAa ompeaenuTenss 2 X2 Juisl BBIYUCICHUS €ro 3HA4YeHUs, MPUMEHATH
ONpEAECIUTENN JJIsl PEIICHUS CUCTEMbl JIMHEWHBIX YpPaBHEHWI, MOJEIUPOBATH
pealibHbIe CUTyalMHd C IOMOILIBI) CUCTEMBI JIMHEMHBIX YPaBHEHHWH, HUCCIIEN0BATh
MMOCTPOEHHBIE MOJIENIA C MOMOIIBI0 MATPUI] U OMPEAECTUTENEH, HHTEPIPETUPOBATH
MOJyYEHHBIA pe3yJIbTarT;

®  WCIOJIb30BaTh CBOMCTBA JEHCTBUIA ¢ KOPHSIMH JIJIsl IPeoOpa30BaHus BhIPAKCHHI;

® BBIMOJHATH TPEOOPA30BAHUS YHCIIOBBIX BBIPAKEHUM, COJEPKAIMUX CTETICHH C
paLMOHAIIBHBIM NTOKA3aTEIIEM;

® ICIMOJNIB30BAaTh CBOWCTBA JjorapudmoB isi mpeoOpazoBaHus jorapumuueckux
BBIPAKECHH;

e CBOOOJHO ONEPUPOBATH TOHATUSMHU: UpPpAIMOHATBHBIC, IOKa3aTelbHbIE U
Jorapu(MUYEeCKre YpaBHEHUS, HAXOAUTh WX PEIICHHS C TIOMOIILI0 PaBHOCHIIBHBIX
MEPEXO0B UJIU OCYIIECTBIISIS POBEPKY KOPHEW;

® TMPUMEHSATH OCHOBHBIE TpPHUTOHOMETpUYecKHe (HOpMyIbl Il TpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

e CBOOOJIHO OMEPUPOBATH MOHSATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, MPUMEHSITh
HeoOXouMbIe (POPMYIBI i PEIIeHUsT OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YpaBHEHUH;

® MOJICIIUPOBATh PEANbHBIC CUTYAIlMU HA SI3BIKE aIreOpbhl, COCTABIIATH BHIPAKCHHUS,
ypaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3aJa4H, UCCJIEI0OBATh MOCTPOCHHBIE MOJETU
C UCTIOJIB30BAaHUEM aIllapara aareopol.

DOYHKIHUHA U TPAPUKH:

e CcBOOOJHO OIEPUPOBATH MOHATHAMM: (QYHKIHUS, CHOCOOBI 3ajaHusi (yHKIUH,
B3aMMHO oOpaTHble (GYHKIMHM, KOMIO3ulus (GyHKIUH, rpaduk (yHKIHH,
BBITIOJIHSATH AJIEMEHTapHbIE TIpeoOpa3oBaHus rpaguKkoB GyHKINH;

e cBOOOJIHO ONEPUPOBATH MOHATHAMMU: 00JIACTD OINPEIEICHUS U MHOXKECTBO 3HAUEHUI
byHKIMH, HYIU QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

e cBOOOJIHO OTIEPUPOBATH NOHATHAMHI: YETHBIE 1 HEUETHBIE (QYHKITUH, TIEPHOAHMYECKUE
(GyHKUIMY, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMHM, MaKCUMyMbl U MHUHHUMYMBI
byHKIIMY, HAUOOJIbIIIEEe Y HAUMEHbIIIEE 3HAUCHHE (PYHKITUU HA TIPOMEKYTKE;

e cBO0OO/IHO ONEPUPOBATH MOHATUSAMHU: CTETICHHAs! (YHKLUS C HATYpPaIbHBIM U LIETBIM
nokasaresiem, rpaduk crerneHHo (QYHKIIMU ¢ HaTypaJIbHBIM M LIEJIbIM MTOKa3aTeseM,
rpaduK KOpHS N-0il cTerneHW Kak (YHKIUH OOpaTHON CTENEHU C HaTypalbHBIM
MoKa3aTesiem;

e OIEpPHUPOBATH MOHATHIMU: JIMHEIHAS, KBAJApaTHIHAS U IPOOHO-ITNHEIHAS (YHKIINH,
BBITOJIHSATH 3JIEMEHTApHOE UCCIICIOBAaHUE U TIOCTPOCHUE UX TPa(HKOB;

e cBOOOJIHO OMEPUPOBATH MOHATUSMU: NTOKA3aTeNbHas U JorapupmMudeckas QyHKIUY,
UX CBOWCTBA ¥ IpaMKH, HCIIOIB30BaTh UX TpadUKH IS peIICHNUs YpaBHEHHIA;



e CBOOOJHO ONEpPUPOBATh  IMOHATUSIMU:  TPUTOHOMETPUYECKAs  OKPYKHOCTD,
oTpeieJIeHne TPUTOHOMETPHUECKUX (DYHKIIMN YHMCIOBOTO apryMEHTa;

® UCHOJb30BaTh TpaduKu GYHKIMN A UCCIIEOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH
IIPU PEIIeHUH 3a/1a4 U3 APYruxX y4eOHbIX IPEIMETOB U PealbHOM KU3HU, BhIpAXKaTh
(dbopMynaMu 3aBUCUIMOCTH MEX]y BETMUYMHAMU;

Hauaja maTemMaTH4yecKoro aHajmsa:

e CcBOOOJHO ONEpPUPOBATH MOHATHUAMHU: apuUPMeTHUecKas M TeOMETpHUYEcKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIIasi reoMeTpudecKasi porpeccusi, TMHEHHbIN U
HKCIOHEHIMAIBHBIN POCT, OPMYIIa CI0KHBIX MPOIIEHTOB, UMETh MPEICTABICHUE O
KOHCTaHTE;

®  CIIOJIB30BATh IPOIPECCUN JIJISl PELIEHHS PealIbHBIX 3a/]a4 IPUKIIAJHOTO XapaKTepa;

e CcBOOOJHO ONEpUPOBATH MOHATUAMU: MOCIEIOBATEIbHOCTh, CHOCOOBI 3aJaHUs
MOCJIEeI0BATEIbHOCTEH, MOHOTOHHBIE M OIPAHWYEHHBIE IIOCJIEOBATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOXKJIEHUS MAaTeMaTUYECKOr0 aHajlu3a KakK aHaiusa
OECKOHEUHO MaJlbIX;

e CBOOOJHO ONEpUpPOBaTh MOHATUSMU: HENPEPbIBHbIE (QYHKIMM, TOUKH pas3pbiBa
rpaduka GyHKIUN, ACUMITOTHI rpaduka GyHKIHNN;

e cBOOOJIHO ONEPUPOBATH MOHATHEM: (YHKIIMS, HEIIPEPBIBHAS HA OTPE3KE, IPUMEHSTh
CBOICTBA HETIPEPBIBHBIX (DYHKIU IS peIICHUs 3a/1a4;

e CcBOOO/JHO OMEpPUPOBATH MOHATHSAMM: TEpBas M BTOpas MPOU3BOJAHBIC (YHKIIUH,
KacaTesbHas K rpaduky QyHKImu;

® BBIYHCIATH MPOU3BOJHBIE CYMMBbI, IPOU3BEAEHUS, YACTHOIO U KOMIIO3UIMH ABYX
¢byHKLM, 3HaTh TPOU3BOHBIE SJIEMEHTAPHBIX (DYHKITHIA;

® UCIOJb30BATh EOMETPUYECKUN U (PU3NUECKUI CMBICI IPOU3BOJHOM Ui PEIICHUsS
3ajaud.

MHokecTBAa M JIOTHKA:

e CBOOOJIHO OTIEPUPOBATH MOHITUSIMU: MHOKECTBO, ONIEPAIIUU HaJl MHOKECTBAMM;

® 1CIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar [Jjs ONUCAHUs peajbHBIX
MIPOLIECCOB U ABJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YU4eOHBIX MPEAMETOB;

e CBOOOJHO ONEpUpOBaTh MOHATUSAMU: OINpPEIEICHUEe, TEOpPEMa, ypaBHEHHUE-
CJIe/ICTBUE, CBOWCTBO MAaTeMaTHYECKOT0 00BEKTa, JOKA3aTeIbCTBO, PABHOCHIIBLHBIC
ypaBHEHUS 1 HEPABEHCTBA.

K konmy oOydenuss B 11 Kjacce 0Oy4aromUiicss IMONYYUT CIEIYIOUIHE IPEIMETHBIC
pe3ynbTaThl 10 OTJACJIBHBIM TeMaM paloueil mporpaMmMsl yueOHOro Kypca «Ainredpa u Hadasia
MaTEeMaTHYECKOTO aHAJIU3a»:

Yuciia 1 BLIYUCICHUA:

e CBOOOJHO ONEPUPOBATh NMOHATHUAMM: HATypaJbHOE U LEJI0E YHCIO, MHOXKECTBA
HATYpaJIbHBIX U LIEJIBIX YHCEJI, UCIOIb30BaTh MPU3HAKHU JEIMMOCTH LIEIBIX YHCEl,
HOJl u HOK HaTypanbHbIX uucen A pelleHus 3ahad, OPUMEHSATb alrOpUTM
EBknuna;

e CBOOOJIHO ONEpPUPOBATH MOHATHEM OCTATKA IO MOIYJIO, 3alIUChIBATh HATypaJibHbIE
YHCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIICHUS;

e CBOOOJHO OINEPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTaBIsATh KOMIUIEKCHBIE YMClia B airedpandyeckoil u



TPUTOHOMETPHUUECKON (QopMe, BBIMOIHATH apu(METHUECKHE OMepaluyd C HUMU U
n300pakaTh Ha KOOPAUHATHON TUIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA:

e CcBOOOJHO OINEPUPOBATh MOHATUSAMH: HPPALMOHAJbHBIC, IIOKA3aTelbHbIE U
Jorapu@MUUecKre HepaBeHCTBA, HAXOAUTh UX PELIEHHSI C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXOJI0B;

®  OCYILECTBJIATH OTOOP KOPHEH MpH PeIIeHUH TPUTOHOMETPUYECKOTO YPABHEHUS;

e CBOOOJIHO ONEPUPOBATH MOHITUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTh
HE0O0XoaUMbIe (HOPMYIIBI NIl PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPHUYECKHUX
HEPABEHCTB;

e CBOOOJHO ONEPUPOBATH IMOHATUSAMHU: CHUCTEMA U COBOKYIIHOCTh YPaBHEHUH WU
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBHS, HAXOAUTH PELICHUS
CHCTEMBI M COBOKYITHOCTEW PAlMOHAJIBHBIX, UPPALMOHAIBHBIX, IIOKA3aTEIIbHBIX U
Jorapu(MHUUECKUX YPaBHEHUN U HEPABEHCTB;

e pelaTh palMOHAJIbHbBIE, UPPALMOHANIBHBIE, [TOKA3aTeNIbHbIE, JIOrapu(PMUUECKUe U
TPUTOHOMETPUYECKUE YPABHEHUs M HEPABEHCTBA, COJEpXKAILME MOIYJIH H
apaMeTpsl;

® [pPUMEHSATH TpaduyecKue METObI Ui PElICHNs YPaBHEHUN U HEPABEHCTB, a TaKKe
3a/1a4 ¢ IIapamMeTpaMy;

® MOJEIMPOBATH pealibHble CUTYallMH Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHUS, HEPaBEHCTBA M MX CHUCTEMBbI II0 YCJIOBHMIO 3aJ1a4d, HCCIENI0BATH
MOCTPOCHHbIE MOJIENIM C HUCIIOJB30BAaHUEM allnapaTta ajreOpbl, HHTEPIPETUPOBATh
MIOJIY4ECHHBIN PE3YNIbTAT.

DYHKIHUHA U TPAPUKH:

® CTpOWTh TpapuKH KOMIO3ULIUH (YHKIOMA C [OMOIIBIO  3JIEMEHTAPHOTO
UCCIIEIOBAaHMSI U CBOWCTB KOMITO3UIIMU ABYX ()YHKIIMIA;

® CTPOUTh Te€OMETpHUYecKHe 00pa3bl YpaBHEHHI M HEpPaBEHCTB Ha KOOPIAMHATHOMN
IJIOCKOCTH;

e cBOOOJIHO ONEPUPOBATH MOHATUAMHU: TpaUKU TPUTOHOMETPUUECKUX (DYHKIIMIA;

e [IPUMEHATHh (PYHKIMHM 111 MOJCIUPOBAHUS U UCCIIEIOBaHUS PEaIbHbIX IPOLIECCOB.

Hauyana MmaTeMaTH4eCKOro aHaJIM3a:

® UCHOJb30BaTh NMPOU3BOAHYIO JUISI UCCIENOBAaHUS (PYHKIMM HAa MOHOTOHHOCTb U
KCTPEMYMBI;

® HAxXoAWTh HauOoJbIIee M HAMMEHbIIEE 3HA4YCHUs (YHKIMU HENPEPHIBHOM Ha
OTpE3KE;

® UCHOJB30BAaTh MPOW3BOAHYIO JUIA HAXOXKACHUS HAWIyYlIero pelmieHHus B
NPUKJIAIHBIX, B TOM YHCJIEe COLMAIbHO-9KOHOMUYECKHX, 3a/1a4ax, /Ul ONpeleIeHus
CKOpPOCTH M YCKOPEHHS TpoIiecca, 3a1aHHoro (hopMYIIoi Hith rpadukom;

e cBOOOJHO OmepupoBaTh MOHATUAMU: TEPBOOOpa3Has, ONpPEAENEHHBI HMHTETpal,
HaXOJUTh NEPBOOOPA3HBIE IEMEHTAPHBIX (PYHKUUH W BBIYMCIATH MHTErpai Io
dbopmyne Herotona-JleiiOHuma;

®  HAXOJAWTH IUIOLIA/IU TUIOCKUX (GUTYp U OOBEMBI TEJI C MOMOIIBIO HHTErpaJia;

e UMeTh MpPEACTaBIEHUE O MaTeMaTUYeCKOM MOJICIMPOBAaHUM HA IpUMEpe
cocTaBiieHus AU PpepeHnanbHbIX YPaBHEHUH;



pelmiaTb MPUKIAAHBIE 3aJayd, B TOM YHUCJIE COLHUAIBbHO-?)KOHOMHYECKOTO U
(u3HUecKOro xapaxkrepa, CpeJICTBaMi MaTeMaTUIECKOT0 aHAIM3a.

COJAEP)KXAHUE OBYYEHUA

10 KJIACC

Yucaa v BLIYUCTIEHUAS

Panmonanphpie uncia. OOBIKHOBEHHbIE U JIECATUYHBIE JPOOM, TPOLIEHTHI,
OeckoHeuHble mnepuoandeckue aApodu. IlpumeneHue apoOGeil U MPOLEHTOB s
penieHus NPUKIAAHbIX 33/1a4 U3 Pa3JIUYHbIX OTPacCiIed 3HAaHUN U PEaIbHOW KU3HH.
JelicTBuTeNbHBIE  4YMCla.  PalMOHaIbHBIE M UPpalMOHAJbHBIE  YHCIIA.
ApudmeTrueckue  omepanud ¢ JCHCTBUTENbHBIMH  4HMciIaMu.  Moaynb
JIEHCTBUTENIBHOTO YHUClla U €ro cBoicTBa. [IpubnmkénHble BhIYMCIICHUS, MTpaBUiIa
OKpYTJIEHUS, IPUKUIKA U OLIEHKA PE3yNbTaTa BEIUNCICHUN.

Crenenp ¢ 1eiabIM nokasareiieM. bunom Hrprotona. VMcnosnbp3oBanue moaxonsaniei
GbopMBI 3amucu JEHCTBUTENBHBIX YHUCEN JIA PEUICHHs] MPAKTHYeCKHX 3aaad u
MIPEACTABICHUS TAHHBIX.

ApudmeTnueckuii KOpeHb HATYpaJbHOM CTENEHH U eT0 CBOICTBA.

Crenens ¢ pallMOHAIBHBIM ITOKa3aTeJIeM U €€ CBOMCTBA, CTENEHB C ICHCTBUTEIBHBIM
MOKa3aTeseM.

Jlorapudwm uncna. CpotictBa jorapudma. JlecaTuanbie U HaTypaabHBIC JOTapU(PMBEI.
CuHyc, KOCHHYC, TaHI'€HC, KOTaHI€HC YMCIOBOIO aprymMeHTa. ApKCHUHYC,
APKKOCHHYC U apKTaHI'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUs1 M HEPABEHCTBA

ToxxaecTBa U TOXKAECTBEHHbIE MPEOOpa3oBaHUs. YPaBHEHHE, KOPEHb YpaBHEHHUS.
PaBHOCWIIbHBIE YypaBHEHMsS U YypaBHEHHUsA-ciencTBUd. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHBIE METO/Bl PEIICHUs IeNIbIX M JAPOOHO-pAallMOHANBHBIX YpaBHEHUH H
HEpPaBEHCTB. MHOIOWIEHBl OT OJHOM NE€pPEeMEHHOW. JleneHue MHOrodsjgeHa Ha
MHOTO4JIEH ¢ ocTaTkoM. Teopema be3y. MHorouneHsl ¢ niensiMu koddduimeHTamMmu.
Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, COACPIKALINX CTENICHU U KOPHH.
WppaunonaneHble ypaBHeHUs. OCHOBHBIE METOJBl PEHICHUS HPPALMOHAIBHBIX
YPaBHEHUM.

ITokazatenbHble ypaBHeHUs. (OCHOBHBIE METOAbl PEIICHUS I10Ka3aTeIbHBIX
ypaBHEHUH.

[Ipeobpa3oBanHue BbIpaX)EeHH, COIEPIKALMX JOrapru(MBbI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PELICHHS JIOTapU(PMUUECKUX
ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPHUUECKUE (bopMyIIbI. IIpeobpa3oBanue
TPUTOHOMETPUYECKUX BBIPAKECHUN. Perenne TpuroHoMeTpUIeCKUX YPaBHEHUN.
Pemienue cucrtem TuHEMHBIX ypaBHEHUNA. MaTpuiia CUCTEMbI IMHEWUHBIX YpPaBHEHU.
Onpenennurtesnb MaTPULIbI 2X2, €10 FT€OMETPUYECKUN CMBICI M CBOWCTBA, BHIYNCIICHUE
€ro 3HAYCHUsl, NPUMEHEHUE OINPEACIUTENs s PEIICHHUsS CHCTEMbI JIMHEHHBIX
ypaBHeHUH. PemeHne NpUKIAAHBIX 337a4 C MOMOIIBK) CHUCTEMbl JIMHEHHBIX



ypaBHeHMil. HcciienoBaHue TMOCTPOEHHOW MOJIEA € TOMOIIBI MAaTpHIl |
OIPEAETUTENIEN.

[locTpoeHne wmaTeMaTUYECKHX MOJENIEH pealbHOM CHUTyalud C I[IOMOUIBIO
ypaBHEHUN W HepaBeHCTB. [IprMeHEHHe ypaBHEHUH M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKHX 3aa4 1 3a/1a4 U3 pa3INyHbIX 00acTel HAyKu U peaibHOMN KU3HU.

DYHKIHUHA U TPAaPUKH

OyHKIWsA, cocoOb! 3a1anus GyHKnKA. BzauMuo oopatabie pyHKImn. Kommnosuiys
bynkuuii. ['padux GyHkmmm. DneMeHTapHbIe TpeoOpa3zoBanus rpaduKkoB (yHKITHIA.
OO6nactb onpeeneHuss M MHOXECTBO 3HaueHuil ¢ynkumu. Hymm Qynkuumm.
[TpomexxyTku 3HaKOMOCTOSTHCTBA. UETHBIE M Heu€THbIe GyHKIMU. [lepuoauyeckue
¢ynkuuu. [IpomMexyTkM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl ¥ MUHHMYMBI
¢byakuuu. Hanbonpiiee n HanMeHbIee 3Ha4eHUS QYHKIIMN HA TTPOMEKYTKE.
JluneitHasi, KBaJpaTU4YHAs © JIPOOHO-THHEWHAs (QYHKIHH. DIJIEMEHTapHOE
UCCIIeIOBAaHHE U MIOCTPOCHUE UX IPa(pUKOB.

CrenenHas QyHKIHS ¢ HATYPaJIbHBIM U IIEJIBIM TTOKa3aTeneM. E€ cBolicTBa u rpaduk.
CpoiicTBa u TpaduK KOpHS Nn-Oi CTENEeHW KaK (YHKIUH OOpAaTHOW CTETEHHU C
HATypaJIbHBIM MTOKa3aTeJIeM.

[lokazatenbHass u Jjorapu@muueckas (QyHKIUH, HX CBOMCTBA U TIpaduki.
Hcnonb3oBanue rpadukoB GyHKUIUH ISl peIeHUs] ypaBHEHHA.
Tpuronomerpuueckas OKpY>XKHOCTb, ONpe/ieJIeHHEe TPUTOHOMETPHUUECKUX (PYHKIIUNA
YHCIIOBOTO apTyMEHTA.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJbHBIX IMpolieccax M SBICHUAX. | papuku
peaybHbIX 3aBUCUMOCTEH.

Hauyana MmaTeMaTH4eCcKOro aHaJIU3a

IlocnenoBarenbHOCTH,  CIOCOOBI  3aJaHus  ITOCJIEeNOBaTeNIbHOCTEH. MeTon
MaTeMaTUYECKOW MHIYKIMU. MOHOTOHHBIE U OTPAaHUYECHHBIE [TOCIIEI0BATEIbHOCTH.
Vcropuss BOZHMKHOBEHMS MaTE€MaTHYECKOIO aHaIM3a KaK aHalu3a OECKOHEYHO
MaJbIX.

Apudmernueckass U TeOMeTpHuecKass Mporpeccud. beckoHeuHO yObIBaromas
reomeTpuueckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOMIECH TeOMETPHUYECKOM
nporpeccuu. JIMHENHBIN U HKCIIOHEHIUAIIBHBIN pocT. Yucio e. dopmyna ClI0KHBIX
npoueHToB. lMcmonp3oBaHue nporpeccud Ui PEIICHUS PEANbHBIX —3a1ad
IIPUKJIATHOTO XapaKTepa.

HenpepbiBuble GyHKIMU U UX cBOWcTBa. ToukM pa3pbiBa. ACUMIITOTHI IpaduKoB
¢ynkuuii. CBoiicTBa (GyHKIMI HENPEPHIBHBIX HA OTpe3Ke. MEeTo ] HHTEPBAJIOB IS
peleHust HepaBeHCTB. [I[puMeHeHne cBoicTB HENPEePBIBHBIX (PYHKIMM AJIs perieHus
3a1ad.

[lepBass u BTOpas mpousBojHbIe (GyHKIMU. OrmpeneneHue, reoMeTPUYeCKUid |
(bu3nyeckuil CMbICI IPOU3BOJHON. YpaBHEHUE KacaTelbHOM K rpauKy (QyHKIHMH.
[IpousBoanble 3neMeHTapHbIX (QyHKUMHA. [lpon3BoaHas CyMMbl, MpPOU3BEACHMS,
YaCTHOTO U KOMITO3UIIMU (YHKLIUH.

MHuosxecTBa U JOTHKA

MHO)KCCTBO, Oorepalvi HAaJA MHOXCECTBAMU U HUX CBOICTBA. I[I/IarpaMMBI Bﬁnepa—
Benna. HpI/IMeHeHI/Ie TCOPCTUKO-MHOXCCTBCHHOT'O alrapara [jsd OIMMCaHUA



11 KUIIACC

peabHBIX MPOLIECCOB M SIBJIEHUM, NMpPU pPEIIeHUWH 3a]ad M3 APYrux Yy4eOHbIX
IIPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

Yucaa 1 BEIYUCJIEHUA

Hatypanbuble u nensle yncina. [IlpumeHeHne Npu3HakoB A€IUMOCTHU LIEJIbIX YUCEN,
HauOospmmi obmmii genutend (nanee — HOJl) u HammeHbiiee oO1iee KpaTHOE
(manee — HOK), octatkoB o Moaymto, anropurMa EBkinaa uist pelieHus 3agad B
LEJbIX YUCIIaX.

KomrutekcHbie umcna. AnreOpawdeckas W TPUTOHOMETpUYECKask (OPMbI 3aIHCH
KOMILJIEKCHOTO 4Huclia. Apu(pMETHYECKUE ONEpaluu ¢ KOMIUIEKCHBIMU YHCIaMHU.
N300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH. PDopmya
Myagpa. KopHu n-oii creneHu u3 KOMIUIEKCHOT0 uncia. [ [pumeHeHre KOMIIEKCHBIX
yucell Ui pelieHns GU3NUeCcKUX U FreOMETPUUECKUX 3aad.

YpaBHe}mﬂ H HEPABEHCTBaA

CucreMa u COBOKYNHOCTh YpaBHEHHH U HepaBeHCTB. PaBHOCHIIbHBIE CHUCTEMBI U
CUCTEMBI-CJIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEM TPUTOHOMETPUUYECKUX YpaBHEHMI c MTOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. Perienrie TpuroHoMeTpuuecKux HEpaBEHCTB.
OCHOBHBIE METO/IbI PEIIEHUs T0KA3aTeNbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.
OcCHOBHBIE METO/IBI PELIEHUS UPPALMOHAIIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/Bl pEIICHUS CUCTEM U COBOKYIHOCTEH pallMOHaIbHBIX,
UppaIMOHANBHBIX, TTOKA3aTEIbHBIX U JOTapu(PMUIECKUX YPABHECHHM.

VYpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

IIpuMeHeHne ypaBHEHHN, CHCTEM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 33124
U 337a4 M3 pa3IMyYHBIX oOJylacTell HayKW M PEabHOM >KM3HH, UHTEpIIpeTalus
MIOJIyYEHHBIX PE3yJIbTaTOB.

DOyHKIUM U rpadpuku

I'paduk komnozummu ¢pyHkimii. ['eomeTpruyeckre 00pas3bl ypaBHEHUH U HEPABEHCTB
Ha KOOPJMHATHOM IUIOCKOCTH.

Tpuronomerpuueckue GyHKIHH, UX CBOHCTBA U rpaduKu.

['padmyeckue MeTOaBI pelieHUs] ypaBHEHHUM U HepaBeHCTB. [ paduyeckue MeTOAbI
pellIeHus 3a1a4 ¢ apaMeTpamH.

Hcnons3zoBanue rpadukoB QYHKIMA IS WCCIEAOBAHUS  IPOIECCOB U
3aBHCHMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEIICHUU 3a/ad U3 JAPYruX Yy4eOHBIX
MPEIMETOB U pEATIbHOMN KU3HMU.

Hagana MmaTeMaTn4ecKOro aHajJu3a

[lpumeHeHrne NPOU3BOAHONM K HCCIEIOBAHUIO (PYHKIUH HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxieHne HaubobLIero 1 HAaMMEHbIIET0 3HAYCHUH HeTIPEPhIBHOM
(GYHKIIMM Ha OTpE3Ke.



e [IpumeHeHHe NPOU3BOHOMN ISl HAXOXKCHUS HAMITYYIIErO PeIeH s B IPUKIIaHbIX
3ajavax, JUIs ONpeIeIeHNs] CKOPOCTH M YCKOPEHUS Mpoliecca, 3a1aHHoro popMyIioi

WM TpaduKoMm.
e [lepBooOpa3Has,

OCHOBHO€

CBOWCTBO

epBOOOPa3HBIX.

[lepBooOpazubie

arieMeHTapHbIX (QyHKIMH. [IpaBuia HaX0XKIeHUS TEPBOOOPA3HBIX.
e lnrerpan. 'eoMeTpuueckuii CMBICT HHTETpaja. BplumcieHue onpeaenéHHoro
uHTerpana o gopmyne Hetorona-Jlelionumna.
e [IpumeHeHue MHTErpaja IS HAXOXKACHHUS IUIOIIAACH MIOCKUX GUryp u 0ObEMOB

rCOMCTPUUCCKUX TCJI.

e [lpumepsl  peuieHHi
MOJIEJIMPOBAHUE  pealbHbIX
YpaBHEHUM.

nuddepeHIHATBHBIX
NPOLIECCOB  C

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne HavmeHoBaHWe pasgenos n Tem Kornmyectso

n/n

Npor pamMMbl

MHOXeCTBO OEMCTBATENBHbIX
yncen. MHorourneHsbl.
PaLmoHarnbHble ypaBHeHUS 1
HepaBeHCTBa. CUCTEMbI
TMHENHBIX YPaBHEHU

DyHKLUMK 1 rpadmKu.
CreneHHan dyyHKLMSA C Lenbim
nokasarernem
Apudmernyecknin KopeHb n-oin
cTeneHun. VppaumoHarnsHble
YpaBHeHNS

MNokasarensHan dyHKLUmA.
[NokazarerbHble ypaBHeHUA

JTorapudmunyeckasn dyyHKLMS.
Jlorapndpmmnyeckime ypaBHeHUA

T puroHomeTpuyeckme
BbIP2KEHWNS N YPaBHEHNSA
NocnenoBarensHOCTU U
Mpor peccum
HenpepbiBHble yHKLMN.
MponssogHasi
MoBTOpeHne, 0boOLLEHWE,
cucTemMarmsaumnst 3HaHum

YyacoB
Bcero

24

12

10

18

22

10

20

ONEXTPOHHbIE
(umdyposbie)
obpazoBareribHbIe
pecypcebl

YpaBHEHHUI.
nomotiplo  auddepeHnnanTbHbIX

MaremaTtnueckoe

Yyet paboyen npor pamvb
BOCMUTaHNS

-yCTaHOBJICHHE JIOBEPHTEIBHBIX
OTHOUICHUH MeX 1y
[eJarornueckuM pabOTHHKOM H
00yJaromumMucs,
CITOCOOCTBYIONINX TMTO3UTHBHOMY
BOCTIPHATHIO 00YJAIOIINMHCS
TpeGoBaHMi U TPOCHO
NeJaroruueckoro paboTHUKA,
MPUBIICYCHHIO MX BHUMAHUS K
00cyxIaeMoi Ha YpOKe
UH(OpMAIIMH, aKTHBU3ALUH
MMO3HABATEIbHOU NESITEILHOCTH;
- MOOYXIeHNe 00YyJatOIIIXCS
coO0JII0/1aTh Ha YpOKe
0OIIETIPHUHATHIE HOPMEBI
TIOBEICHMSL, TIPaBHiIa OOICHUS
co

CTapIIMMH (IIelarOTHYECKUMHU
pabOTHUKAMH) U CBEPCTHUKAMH
(oOy4aromMucs ), TPUHITUIIEL
y4eOHOM TUCIIUIUIUHBL U
CaMOOPTaHU3aLUH;

- IIpUBJICYECHHE BHUMAHUS
00ydJaromuxcs K IEeHHOCTHOMY
aCIIEKTy

N3y4aeMBbIX Ha YpOKax SIBICHHH,
OpraHu3anys UX paboTHI C
II0JIy4aeMOH Ha YpOKe
COLIMAJIBHO 3HAYMMON
nHpopmarmei —
MHHUIMUPOBAHUE €€ 00CyKIeHHU,
BBICKa3bIBaHUsI 00YJAIOIIUMHUCS
CBOETO MHEHHUSI T10 €€ MOBOLY,
BEIpa0OTKHM CBOETO K HEH
OTHOUICHUS;



Ne HammeHoBaHue pasgenoB n Tem Kornmyectso
n/n Npor paMmbl 4YacoB

Bcero

OBl EE KOINMYECTBO YACOB 136
Mno NnPOr PAMME

11 KJJIACC
Ne HavmeHosaHue pasgernoB n Tem  Konmuectso
n/n nporpamMvibI YyacoB
Bcero
1 WccneoosaHue dyyHKUWN C 22
MOMOLLbH0 MPON3BOAHON
2 [lepBoobpasHasi U MHTer par 12
3 [padqumkn 14
TPUIrOHOMETPUYECK X
doyHK LA,
TpuroHomeTpuyeckme
HepaBeHCTBa
4 VppaumoHarbHble, 24
nokasaresibHble U
norapugmMuyeckme
HepaBeHCTBa
5 KomnnekcHble Yncna 10
6 HarypanbHble 1 Lenble ymcrna 10
7 CucTembl paumoHarbHbIX, 12
nppaLmoHarnbHbIX
nokasarerbHbIX 1
nor apudMU4ecKnx
ypaBHEHUI
8  Bagaum c napamerpamu 16
9 TlostopeHne, 06006LLEHNE, 16

cucTeMarmnsaums 3HaHUn

OneKTPOHHbIEe
(undposble)
obpasoBarernbHble
pecypcbl

OneKTPOHHbIE
(uvdposble)
0bpazoBarerbHble
pecypchbl

Yyer pabouen nporpavmbl
BOCMUTaHMS

- HCIIOJIb30BaHUE
BOCIUTATEIHHBIX BO3MOXKHOCTEN
COJIEpPIKAHHMS

y4eOHOr0 TpeaMeTa yepes
JIEMOHCTPAIHIO 00YUYaIOIIUMCS
[IPUMEPOB OTBETCTBEHHOTO,
IPaXIaHCKOTO TTOBEIEHUS,
MPOSIBIICHUS YEJIOBEKOIIOOUS U
JIOOPOCEPICYHOCTH, Yepes3
noabop

COOTBETCTBYIOIIUX TEKCTOB ISt
YTCHU:, 3a4a4 JJId pCUICHUA,
POOIEMHBIX CUTYALUH ISt
00CYX/ICHUS B KJIacCe;

Y yer paboyert nporpammbI
BOCMUTaHWS

-yCTaHOBJIEHHE JIOBEPHUTEIbHBIX
OTHOIICHUH MEXY
MeIarorueckuM pabOTHUKOM U
00yJaroIuMucs,
CTIOCOOCTBYIOIINX
MIO3UTHBHOMY BOCIIPHATHIO
00yJarIUMUCS

TpeOOoBaHUN U TIPOCKHO
TMIelaroTHYecKoro paboOTHHKA,
MPUBJICYECHHUIO MX BHUMaHUS K
obcyxaaemMoil Ha ypoke
UHpOpPMAIMH, AKTHBU3AI[H
MI03HABATEIbHOM NeSTEILHOCTH;
- MoOyXieHNE 00yJaIOINXCS
coOIroIaTh Ha YpOKe
OOIIENPUHSATHIC HOPMBI
TIOBEICHMSI, TIPaBHJIa OOILECHHUS
co

cTapuIMMu (Iearorn4ecKuMu
pabOTHHKAMU) U CBEPCTHUKAMU
(oOy4arouMuCs ), IPHHIHIIBI
y4eOHOM AUCIUIUTUHEI 1
caMoOpraHu3alumy;

- IpUBJICYEHHE BHUMAHUS
00y4Jaromuxcsi K IEHHOCTHOMY
aCIIeKTy

U3y4aeMBIX Ha YPOKaXx SIBICHUI,
opraHu3anys ux paboThl ¢
[0JIy4aeMOM Ha ypoKe
COIIMAJIBHO 3HAUYMMOM
nHpopManymei —



Ne HammeHoBaHue pasgenoB TeM  Kornm4ecTteo OneKTPOHHbIE Y yet paboyein NporpaMmmbl

n/n nporpamMmb YacoB (umdpoble) BOCMUTaHUS
Bcero obpasoBarerbHble
pecypchbl

WHUOHUUPOBAHUC €€
00CYXIeHU], BBICKa3bIBAaHHS
00yUarOIUMUCS

CBOETO MHEHUS IO e MOBOJY,
BEIpa0OTKHM CBOETO K HEM
OTHOUICHUS;

- HCTIOJIb30BAHUE
BOCIIMTATCJIbHBIX
BO3MOYKHOCTEH COJIEpKaHUs
y4eOHOTro MpeaMeTa yepes
JEMOHCTPAIHIO 00yJIaroIuMCs
MIPUMEPOB OTBETCTBEHHOTO,
IPaKJIaHCKOTO ITOBEJCHUS,
MIPOSIBJICHHUS YEJIOBEKOJIIOONS U
JI00poCepACHHOCTH, Yepe3
mooop

COOTBETCTBYIOIINX TEKCTOB IS
YTeHUs, 3a/1a4 UL PELIeHNS,
IpoOIEMHBIX CUTYyalui Juis
00CYXXAEeHHUS B KJIacce;

OBl EE KOIMNMYECTBO 136
YACOB MO NPOIrPAMME

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»
yriry0JieHHbIl YPOBEHb

HOACHUTEJBbHASA 3AIIUCKA

['eomeTpus siBsieTCst OJJHUM M3 0A230BBIX KYPCOB Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHus,
TaK Kak O0O0ECHeurMBacT BO3MOXHOCTh HM3Y4YCHHS JUCIUIUIMH  E€CTECTBEHHO-HAYYHOM
HAIpaBJICHHOCTU W HNPCAMETOB T'YMAHUTApPHOTO IMKIIA. HOCKOJ’ILKy JJOTMYECKOE€ MBIIIJICHHUE,
dbopMupyeMoe TpU HU3YYCHUH OOYYAIOIIMMUCS TMOHITHMHBIX OCHOB TE€OMETPHUH, IMIPH
JIOKA3aTeIbCTBE TEOPEM M ITOCTPOCHHUU IICTIOYKH JIOTHYCCKHX YTBEPXKICHUH IPH PEIICHUN
TeOMETPUYECKHX 3a/lad, YMEHHE BBIIBUTaTh W OMPOBEPraTh THIOTE3bl HEMOCPEACTBEHHO
HCIIOJIB3YIOTCA IPH PCUHICHUH 3ada4 €CTCCTBCHHO-HAYYHOI'O HHWKJIA, B YaCTHOCTHU (i)I/ISI/ILICCKI/IX
3a/ad.

Llens ocBoeHMs mporpammbsl yueOHOro Kypca «l'eomerpusi» Ha yriayOnE€HHOM YpOBHE —
pasBUTHE HMHAMBHUAYAJIBHBIX CIHOCOOHOCTEH OOydYaromuxcsi NpPH HM3YYEHHH T'€OMETPHUH, Kak
cocTaBiAmONIeH npeameTHoil obiactu «MaremaTka U MHPOpPMATHKa» 4Yepe3 obecreyeHue
BO3MOKHOCTH NPHOOPETEHMSI W HCIIOJIB30BaHUS OoJsiee TITyOOKMX T€OMETPUYECKHX 3HAHHH |
JeHCcTBUH, CHeUU(UYHBIX T€OMETPUH, U HEOOXOAMMBIX Ul YCIEUIHOTO MPO(pECCHOHATHLHOIO
00pa3oBaHus, CBI3aHHOTO C MCIOJIb30BAHNEM MAaTEMAaTHKH.

[TproputeTHBIMU 3aJJa4aMH Kypca FT€OMETPUU Ha YIiyOJIEHHOM YPOBHE, paCIIUPSIOIINMU U
YCUJIMBAIOIIUMH Kypc 6a30BOTO YPOBHSI, SIBIISIOTCS:

paciipeHue mpeICTaBICHHs O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U JOPMUPOBAHKE
OCO3HAHHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;



dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIMX
MaTEMaTHYECKUX MOJEIISAX, TTO3BOJISIOLIMX ONUCHIBATDH U U3Y4aTh Pa3HbIE SIBICHUS OKPYKAIOLIETO
MHpa, 3HaHHE IOHATUHHOTO armnapara o paszaeny «CrepeomeTpus» ydeOHOT0 Kypca reOMeTpuH;

q)OpMI/IpOBaHI/IG YMCHHA BJIaACTb OCHOBHBIMU IMTOHATUAMMA O IMPOCTPAHCTBCHHBIX (1)I/Il"yan u
X OCHOBHBIMHU CBOfICTBaMPI, 3HAHUC TCOPEM, (l)OpMy.TI U YMCHHC HX NIPUMCHATH, YMCHHIA
AOKa3bIBaTh TCOPCMbI U HAXOJUTh HCCTAHAAPTHBIC CITOCOOBI PCIICHUSA 3aaa4;

dbopMHupoBaHME YMEHMsI pacloO3HaBaTh Ha 4YEPTEKaX, MOACISIX M B PEaJTbHOM MHUpPE
MHOTOI'PAaHHUKH U Teja BPALEHUs], KOHCTPYUPOBATh TEOMETPUUYECKUE MOJEIH;

dbopMmupoBanue MOHUMAaHUS BO3MOKHOCTH AKCHOMaTHYECKOI0 MOCTPOCHUS
MaTeMaTU4YeCKUX Teopui, (pOopMHUpOBaHUE MOHMMAHUS POJIM AKCMOMATHKH TPU TPOBEICHUH
pacCyXIEHHI;

(GbopMUpOBaHWE YMEHHS BJIAQJIETh METONAMH JOKA3aTeIbCTB M QJTOPUTMOB PEIICHHS,
YMEHHST WX TPUMEHSTh, TMPOBOJUTH JIOKA3aTeIbHBIC PACCYKICHUS B XOJIE pEIICHHUS
CTEpPEOMETPUYECKUX 33aJad U 3aJady C TMPAKTHUYECKUM Cojepk aHHeM, (QopMHpOBaHHE
MPEICTAaBICHUs] O HEOOXOIMMOCTH JOKa3aTelbCTB TPU OOOCHOBAHUM MAaTEMaTHYECKHX
YTBEPKACHUIA U POJIM aKCHOMATUKU B IPOBEACHUH JE€AYKTUBHBIX PACCYXKICHUN;

Pa3sBUTHC KW COBCPHICHCTBOBAHUC HHTCIUICKTYAJIbHBIX MW TBOPUYCCKHUX CIocoOHOCTEHM
o6yqafoumxc51, MO3HABATEIbHOMI AKTUBHOCTH, HCCICAOBATCIbLCKUX YMCHI/II>'I, KPUTHUYHOCTHU
MBIINIJICHUS, MHTEPECA K UBYUCHUIO I'COMCTPUH;

dopmupoBanne (QYHKIIMOHAIFHOW T'PAMOTHOCTH, PEJIEBAaHTHOH T'€OMETPUHU: YMEHUS
pacro3HaBaTh POSBICHHS T€OMETPUYECKUX MOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peaibHbIX
KM3HCHHBIX CHUTYallUAX ¥ TPU M3IYYEHUH JPYTUX YYEOHBIX IPEJAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOIEIUPOBAHUSA pEalbHBIX CHUTyalud, HCCIECNOBaHUSA
IIOCTPOEHHBIX MOJEJIEH, HHTEPIIPETALNN IIOJTYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COZIEpKATEIBHBIMU JIMHUSAMH yaeOHOro Kypca «I'eomerpusi» B 10—11 xmaccax
apisitoTcs: «lIpsMble UM MIOCKOCTH B MpocTpaHcTBe», «MHororpaHHukn», «Tema BparieHus»,
«BekTopel 1 KOOpMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBE.

CohopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH MOHITHAMUY,
peJIeBaHTHBIMU T€OMETPUH Ha yray0iaéHHOM ypoBHE oO0yueHus B 10—11 kiaccax, OTHOCUTCST KO
BCEM COJIEp)KATEIbHBIM JIMHUSAM Y4eOHOro Kypca, a (OPMHpPOBAHHE JIOTHUECKHX YMEHUH
pacnpenessieTcs: He TOJIbKO 10 CoJiepKaTeIbHbIM JIMHUAM, HO U 110 rofam o0ydenus. CopeprkaHue
0o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraM ocBoeHus DenepaibHON padoueit
IIPOrpaMMBbl, pacpeAeaEHHbIM 10 FroJaM 00y4eHus, CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, NPUHIUIHAIBHBIM BOIIpOCaM 00ydaromuecs: 00paliaaiuch HEOAHOKPaTHO. DTO
MO3BOJIAET  OPraHM30BAaTh  OBJIAJICHUE TCOMETPUYECKMMH IIOHATHAMM U HaBBIKAMHU
MIOCJIEJIOBATENIbHO U NOCTYNATENIbHO, C COOJIIOJCHUEM IPHUHIMIA MTPEEMCTBEHHOCTH, a HOBBIE
3HaHUS BKJIIOYATh B OOILYIO CUCTEMY T€OMETPHUECKUX MPEICTaBICHUI 00y4atOUXCsl, paCIIupsis
u yriyouss e€, o6pa3ys IpoUHbIe MHOKECTBEHHBIE CBSI3H.

[lepexoxa K U3y4eHUIO T€OMETPUU Ha YIrIyOJIEHHOM YPOBHE ITO3BOJISET:
co3iath ycnoBHMs Juid AudQepeHIranu 00ydeHUs, MOCTPOSHHUs WHIMBHIYaJIbHBIX

o0pa3oBaTesIbHBIX ~ Mporpamm,  o0OecnedyuTb  YriyOJN€HHOE  HM3ydyeHHE  TeOMEeTpuu
KaK cocTapJstomiel yueoHoro npeamera «MaremaTukay;



MOJIFOTOBUTH OOYYAIOIIMUXCS K MPOJOJKEHUIO M3YYEHHMsS MaTeMaTUKH ¢ Y4€TOM BbIOOpa
Oynymieit mpodeccuu, odecreunBasi IPEeeMCTBEHHOCTh MEXIY OOmUM U MpodeccHoHATbHBIM
oOpaszoBaHueEM.

Ha usyuenue yueOHoro kypca «l'eomeTpusi» Ha yriyon€HHOM ypoBHe oTBoAuTCs 204 yaca:
B 10 xmacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HeJlero).

IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O KYPCA «"TEOMETPHS»
(YI'JIYBJIEHHBIU YPOBEHb) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JJUUYHOCTHBIE PE3YJbTATDI
1) rpaxxnanckoe BOCIIMTAHHUE:

Cc(OPMHUPOBAHHOCTh  TPAXKJAHCKOM MO3UIMM  OOyYarollerocss Kak aKTMBHOTO U
OTBETCTBEHHOI'0 4JI€Ha POCCUICKOro OOLIECTBA, MPEJICTABICHHE O MAaTEMATUYECKUX OCHOBAX
(YHKLIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHHMH, NpPOLEAYp TIPakJaHCKOro oOIecTBa
(BBIOOpHBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJAEHCTBOBATH C COLMAJIBHBIMU HMHCTHUTYTaMH B
COOTBETCTBUHM € UX (QYHKLUIMU U HA3HAUCHUEM;

2) naTpUOTHYECKOE BOCTIMTAHUE:

c(hopMUPOBAHHOCTh POCCUHCKON TPAXKIAHCKOW UACHTUYHOCTH, YBAXXCHHS K MPOILJIOMY U
HACTOSIIIEMY POCCHUMCKOW MATEMATHUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHKEHUSIM POCCUHCKUX
MaTeMaTUKOB M POCCUUCKON MaTeMaTHYECKOM IIKOJIbI, MCIOJIb30BAHUE ATUX JIOCTHXKCHHUH B
JIPYTUX HayKax, TEXHOJOTHUAX, chpepax SIKOHOMHKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIMTAHME:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pPOCCHHCKOTO  Hapoaa, c(HOpMHUPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HAHUSA, STUYCCKOT'O MOBCACHUA, CBA3AHHOI'O C MPAKTUYCCKUM IMPUMCHCHUCM
JOCTYDKEHUH HAyKH W JICATEIBHOCTBIO YYEHOTO, OCO3HAHWE JIMYHOTO BKIIaJa B TMOCTPOCHHE
YCTOWYUBOTO OYIYIIETO;

4) scTeTHYecKoe BOCIIUTaHHE:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUYAsl SCTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEMH,
00OBEKTOB, 3a/1ay, PEIICHUN, PacCyKIACHHM, BOCIPUUMYHBOCTh K MAaTEMaTHUYECKUM acHeKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA;

S) ¢pu3nuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUUYECKUE 3HAHUS B MHTEPECax 3I0pPOBOTO
u Oe3omacHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 30pOBBIO (310pOBOE
nUTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, pETrylsapHas (pu3nueckas akTUBHOCTB),
(1)I/I3I/I‘~IGCKOG COBCPUHICHCTBOBAHUC ITPU 3aHATUAX CHOpTI/IBHO-O3I[Op0BHTCHBHOI>i JACATCIIBHOCTBIO,

6) TpynoBoe BocniuTanue:
TOTOBHOCTb K TPY/Y, OCO3HaHHE LIEHHOCTH TPYAOIIOOUs, MHTEpPEC K pazIMuHbIM chepam

popeCCHOHATLHON JESITeTbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW M €€ NMPUIOKCHUSIMH, YMEHUEC
COBepIIaTh OCO3HAHHBIA BBIOOp Oyayiied mnpodeccu W Ppeann30BBIBATH COOCTBEHHBIC



JKU3HCHHBIC IIJIaHbI, TOTOBHOCTH U CIIOCOOHOCTE K MAaTEMAaTUYCCKOMY O6pa3OBaHI/IIO n
CaM006pa3OBaHI/IIO Ha MPOTAKCHUUN BCeM JKU3HH, TOTOBHOCTb K AKTUBHOMY YYAaCTHUIO B PCILICHUN
IMPAKTUYCCKHUX 3ajiayd MaTeMaTUIeCKOM HaITPpaBJICHHOCTH;

7) 3K0JI0rHYeCcKOe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTh  DKOJIOTMYECKON KyJIbTYphI, IOHHUMAHHWE BIUASHUS COIUATBHO-
SKOHOMHUYECKMX MPOLECCOB HA COCTOSHUE MPUPOAHONM W COIMAIBHOW CpEeJlbl, OCO3HAHHE
I00ATEHOTO XapaKTepa dKOJIOTMISCKUX TPOOIIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMAaTHIESCKIX
3HAHMI AJIS pelIeHus 3a7a4 B 00J1aCTH OKpPY>KaIOIEeH cpe/ibl, IIIAaHUPOBAHKUE MTOCTYIKOB U OLEHKU
HX BO3MOXKHBIX MMOCIEICTBUI ISl OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOTr'0 MO3HAHMS:

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAyKH M OOILECTBEHHOW MPAaKTUKH, MOHMMAaHHE MAaTeMAaTHUYECKON HayKH Kak cepsl
YEJI0BEUECKOM NEATEIIBHOCTH, ITAOB €€ Pa3BUTHU M 3HAYUMOCTH I Pa3BUTUS LIMBUIM3ALNH,
OBJIAJICHUE SI3BIKOM MaTEMAaTUKH U MaTEMaTUYECKON KyJIbTYPOU KaK CPEICTBOM IMO3HAHMS MHPA,
TOTOBHOCTb OCYLIECTBIIATH IIPOEKTHYIO U MCCIIEI0BATEIBCKYIO AEATEIbHOCTh UHIUBUAYAIbHO U

B IpyMIIe.

METANIPEJIMETHBIE PE3YJBTATBI
I[Ho3naBaTebHBIE YHHBeEPcAIbHbIE YUeOHbIe 1eHCTBUS
Bba3oBbIe JJornuyeckue JeicTBUA:

BBIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MNPU3HAKM MaTeMaTHYECKHUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXJIy TMOHATUAMHU, (OPMYIHPOBATh OMNPENEICHHUS TOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBIH TNPU3HAK KIACCU(PHUKAIMKA, OCHOBAHMSA JUId OOOOIIEHUS H
CpaBHEHUs, KPUTEPUHU IPOBOJMMOIO aHAJIM3A;

BOCIIPUHUMATh, (OpMyIHpoBaTh U NPEOOPA30BHIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIC, €IMHUYHBIC, YACTHbIE U O0IIIKE, YCIOBHEIE,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeYUs B (haKTax,
JTaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHUSAX, TMpeaaratb KPUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEHN M MPOTUBOPEUUI;

JeaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOUCHHUM, YMO3aKJIIOUEHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTENIBHO JI0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHUH (MIPSMbIE U OT
MIPOTUBHOT0), BBICTpPAWBaTh AapryMEHTAlWI0, MPHUBOJUTH MPUMEPHI M  KOHTPIPUMEPHI,

000CHOBBLIBATH COOCTBCHHEIC CYKACHUS U BbIBOJIbI;

BBIOMPATH CII0CO0 pelieHns yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApPUAHTOB PELICHHUS,
BbIOMpaTh HanOoJIee MOIXOAIIMMA ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBareibcKue AeiicTBHS:



HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEN0BATENIbCKUI HHCTPYMEHT MO3HaHUS, POPMYIHpPOBaTh
BOMPOCHI, (DUKCUpPYIOIIME NPOTUBOpEUHE, NpoOJIeMy, YCTaHABIMBAaTh HCKOMOE U JaHHOE,
(opMHPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MTO3UIMI0, MHEHHE;

MPOBOAUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  AKCIIEPUMEHT, HCCIEIOBAHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIEHUS, TMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMu, SIBJICHUSIMHU, TTPOLIECCAMHU;

CaMOCTOSATENILHO (HOPMYITUPOBATh 00OOIIECHHS ¥ BBIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO
HAOJIFOICHHSI, NCCIICIOBAHUSI, OI[CHUBATH IOCTOBEPHOCTH MOJYUYECHHBIX PE3Y/IbTATOB, BBIBOJIOB U
0000IIIEeHHI;

MMPOTrHO3UPOBATH BO3BMOXKXHOC PA3BUTHUC MPOLECCCA, a TAKIKEC BbIABUTaTh IMPCATIOJIOKCHUA O
€TI0 pa3BUTUH B HOBBIX YCIIOBHUAX.

Pa6ora ¢ undopmaunmeii:

BBIABIIATD I[e(l)I/IHI/ITI)I I/IH(l)OpMaHI/II/I, JaHHBbIX, HGO6XO)II/IMI>IX JJI1 OTBETA Ha BOIIPOC WU JJIA
peHiCHUs 3a1a1u;

BBIOMpaTh MHPOPMALMIO M3 HUCTOYHMKOB  pa3IMYHBIX TUIIOB, AaHAJIU3UPOBATH,
CHUCTEMAaTH3UpPOBaTh W HWHTEPHPETHPOBATh HH(POPMAIMIO PA3TUYHBIX BHJIOB U (HopMm
NIPEACTaBICHUS;

CTPYKTYPHUPOBATh HH(OPMALIUIO, IPEICTABIATH €€ B Pa3IMUHbIX (hopMax, HILTFOCTPUPOBATh
rpauvecKu;

OLIEHUBAaTh HAA&KHOCTh HHGOpPMAIMM IO CAMOCTOSTENFHO  C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPcaIbHbIE YUeOHbI€ el CTBHUS

Oo01menmne:

BOCIIPUHUMATh U (POpMYyIUpPOBaTh CYXKACHUS B COOTBETCTBUHU C YCIOBHSIMH M LEISAMHU
OOIICHMs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHS B YCTHBIX M MHUCHMEHHBIX
TCKCTAaX, JaBaThb IOACHCHUS I10 XOI[y peH_ICHI/IH 3ajJa4du, KOMMGHTI/IpOBaTB HOHy‘ICHHBIfI pe3ynLTaT;

B XoJie 0OCYXIEHUsS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX TaeMOW TEMBI, MPOOIEMBI,
pemaeMoﬁ 3ala4yM, BBICKA3bIBATh HJACHU, HAILICJICHHBIC Ha ITIOHMCK peHIeHI/IH, COIIOCTABJIATH CBOU
CYXJIEHUS C CYKACHUSMHU JPYTUX YYaCTHHKOB JTMAJIOTa, OOHAPYKUBATh Pa3IU4ue U CXOJACTBO
MTO3UITUH, B KOPPEKTHOH (hopMe (OpMYIIMPOBATH Pa3HOTIIACHS, CBOH BO3PAKEHUS;

HpeI[CTaBHSITI) pCSYJ'II)TaTI)I peHIeHI/ISI 3aJ1a4u, BKCI'IepI/IMeHTa, uccjaea10BaHusd, HpOGKTa,
CaMOCTOSITENILHO BHIOMPATH OpPMAT BBICTYIICHHS ¢ YYETOM 3a1a4 MPEe3eHTAIMHU U 0OCOOEHHOCTEN
ayJTUTOPUH.

PerynsiTuBHbIe yHHBepcaJbHbIe y4eOHbIe NelicTBUS

Camoopranuzanus:



COCTaBIISATh IUIAH, aJTOPUTM pEIIeHUs 3aJaud, BBIOUPATh CMOCOO pelIeHUs ¢ y4EToM
MMEIOIIUXCST PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ Y4€TOM HOBOM MH(POPMAIIHH.

CaMOKOHTp()J'[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BJIQ/ICTh HABBIKAMHU [TO3HABATEIHHON pe(ICKCHU KaK OCO3HAHUS COBEPIIIAEMBIX JICHCTBUHN U
MBICIIUTENBHBIX IPOLECCOB, UX PE3YJABTATOB, BIaIE€Th CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS
rpolrecca 1 pe3yibTaTa peleHUss MaTeMaTUIEeCKON 3aa4H;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IPU PELICHHUH 3aJa4d, BHOCUTH
KOPPEKTHBBI B AESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEIU U YCIOBHUIM, OOBACHATH IPUUUHBI JTOCTHKECHHUS
WIA HEAOCTIDKEHHSI PEe3yJabTaTOB JICATEIBHOCTH, HAXOIWUTh OMIMOKY, JaBaTh OICHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHAas AEeATECJIBbHOCTD:

MOHMMATh M HCIIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW M MHAMBUAYAJIbHON pabOThI Mpu
peIICHUH y‘-Ie6HBIX 3a/la4, HpHUHUMATbL MLCJIb COBMECTHOU ACATCIBHOCTH, IIJIAHUPOBATH
OpraHM3alri0 COBMECTHON pabOThI, pacmpeaessiTh BHAbI paboT, JOTOBAPHBATHCS, OOCYXIATh
MIPOLIECC U Pe3yNIbTaT paboThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B T'PYMIOBBIX (opMax padoTsl (00CYXIeHHs, OOMEH MHEHHUH, «MO3TOBBIC
LITYPMBbD» ¥ UHBIE), BBIIOJIHATH CBOIO YaCTh paOOTHI M KOOPAUHUPOBATH CBOU IEUCTBUS C IPYTUMHU
YJieHaMH KOMAaH[bl, OIICHMBAaTh KAayeCTBO CBOETO BKJAJa B OOLIMI HPOAYKT MO KPHUTEPHSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBUS.

NPEIMETHBIE PE3YJIbTATHI
K xonimy 10 kiaacca o0ydaromuiicss HAYYUTCS:

CBOOOJTHO OIEPUPOBATH OCHOBHBIMH IOHATHUSMH CTEPEOMETPUM TPH pPEIICHWH 3a1ad |
IIPOBEJICHUU MaTEMATUYECKUX PACCYXKICHUM;

MIPUMEHSTh aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX IPU PEIICHUU T€OMETPUUYECKUX 3a/1ay;
KJaccu(UUUpPOBaTh B3aWMHOE pACIONIOKEHHE HPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEXKAY NPSMBIMU B
MIPOCTPAHCTBE, MEXK/1Y MPSAMOM U MIOCKOCTHIO;

CBOOOJIHO ONEPHPOBATH MOHATHIMH, CBSI3aHHBIMHM C MHOTOI'paHHUKAMU;

CcBOOOJHO pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (TMPU3Ma, MUPaMU/ia, MPsIMOYT OJIbHBII
napa’suienenunes, Kyo);

KJ1accu(UIMPOBAaTh MHOTOTPaHHUKH, BHIOMpAas OCHOBAaHUS JJIs KJIaCCU(UKALINN;

CBOOOJIHO ONEPUPOBATH MOHATHIMM, CBI3aHHBIMH C CEUEHUEM MHOI'OI'PAHHUKOB IIOCKOCTHIO;
BBINIOJHATh NapajulesIbHOE, ILEHTPAJIbHOE U OPTOTOHAJIbHOE MPOEKTUpOBaHUE (Uryp Ha
IJIOCKOCTh, BBIIOJIHATH N300pakeHHs (PUTyp Ha MIOCKOCTH;

CTPOUTH CEUYEHHS MHOTOTPAHHUKOB Pa3JIMYHBIMU METO/IaMHU, BBIIOJIHATH (BBIHOCHBIE) ITIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUHCIISATH TUIOIIAIU TOBEPXHOCTENH MHOTOI'PaHHUKOB (TIpU3Ma, MUpaMua), FeOMETPUUECKUX Tell
C IpUMEHEHueM (popmyi;



CBOOOZHO OINEpPUPOBATH MOHITUSIMH: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OChb M IIOCKOCTH
CUMMETPUH, IICHTP, OCh U MIIOCKOCTh CHUMMETPHUH (DUTYPBI;

CBOOOZHO OINEpPUPOBATH MOHSATHUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpJAMHATaM B
IIPOCTPAHCTBE;

BBITIOJHATH JIEUCTBUS HaJl BEKTOPaMU;

pemath 3aJauyd  Ha  JOKa3aTeJbCTBO MAaTEMAaTUYECKUX OTHOIIEHUHW M  HaXOXIACHUE
reOMETPUYECKHUX BEJIMYMH, IPUMEHSS U3BECTHBIE METO/IbI IPU PEIICHUN MaTeMAaTUYECKUX 3a7a4
IIOBBILIEHHOI'O U BBICOKOT'O YPOBHSI CJIOKHOCTH;

MIPUMEHSTh MPOCTENIINE MPOrPaMMHBIE CPEJICTBA U IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU PELICHUN CTEPEOMETPUUECKHUX 3a]1a4;

W3BJIEKaTh, MPeoOpa3oBbIBATb M HMHTEPIPETUPOBATH HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, mpeJCTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

MPUMEHSTh TOJY4YeHHbIE 3HAHUS HA MPaKTHUKE: CpPaBHUBATh M AaHAIU3UPOBATH peajbHbIE
CUTyalluy, NPUMEHATh M3yUEHHBIE IOHATHUS B IPOLIECCE IOUCKA PEIICHUS MaTeMaTHUYECKU
c(hOopMyIHUPOBaHHON MNpoOJIEeMbl, MOJECIMPOBATh peajbHble CHUTyallMM Ha S3bIKE T€OMETpHH,
HCCJIEI0BaTh MOCTPOEHHBIE MOJAEIN C HCIIOJIb30BAHUEM I'€OMETPUYECKHX IMOHATHNH U TEOpEM,
amnmapara anredpsbl, pelaTh MpaKTHUYECKHe 3a/1a4k, CBsI3aHHbIE C HAXOXKICHHUEM F€OMETPHUECKHUX
BEJINYMH;

UMETh TMpEACTaBIeHUSI 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUHM KaK COCTaBHOW YaCTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiacca oOydaromuiicss HAy4YUTCS:

CBOOOJHO OMNEpUPOBATh TMOHATUSIMHU, CBSI3AHHBIMH C LWIMHIPUYECKON, KOHUYECKOHW U
ceprudecKoit MOBEPXHOCTIIMH, OOBSICHAThH CIIOCOOBI MOTyYeHHS;

OIEepUPOBATh MOHSITUSIMHU, CBSI3aHHBIMU C TEJIaMH BPALLEHUS: IUINHIAPOM, KOHYCOM, cepoil u
1apom;

pacrno3HaBaTh Teja BpalleHus (LWIHHIP, KOHYC, cdepa U map) 1 00bICHATH CIIOCOObI MOTyUeHUs
TEJ BpAIlCHHUS;

KJ1accu(UUIMPOBATh B3AMMHOE PacIoyiokeHne chepsl U MIIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpAIICHUS, OOBEMBI M IJIOIATU
MIOBEPXHOCTEN MHOTOIPAHHUKOB U T€JI BPALLECHHSI, FEOMETPUUYECKHX TeJl ¢ IPUMEHEHHEM (OpMYII;
CBOOOJTHO OMNEPUPOBATH TOHATHSAMM, CBSI3aHHBIMH C KOMOWHAIMSAMU TeJl BpAIICHUS U
MHOT'OIPaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIM B cepy M ONUCAHHBIM OKoslo cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WX TEJIO BPALEHUS;

BBIUUCIIATH COOTHOIIEHMS MEX1y IUIOILAISIMH TOBEPXHOCTEN U 00bEMAMU OJOOHBIX TEII;
n300paxkaTh M3y4yaemble (UTYpHI, BBITIOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB
MPOCTBIX 00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJl BPAIECHUS;
U3BJIEKaTh, WHTEPIPETUPOBATh M MPeoOpa3oBbIBATH HMH(POPMALUIO O NPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (purypax, NpeCcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TOHSATHEM BEKTOP B POCTPAHCTBE;

BBINOJIHATH ONEpaly HaJl BEKTOpaMH;

3a/1aBaTh IVIOCKOCTh YPAaBHEHHUEM B JIEKaPTOBOM CHCTEME KOOp/MHAT;

pelaTh reoOMEeTpUYECKHE 3aJaud Ha BBIYMUCICHUE YIJIOB MEXAY MNPSAMBIMH U IUIOCKOCTSIMH,
BBIUMCJIEHHE PACCTOSHUW OT TOYKM A0 IJIOCKOCTH, B IIEJIOM, Ha NPHUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/1a PH PEIICHUH;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C IBI)KEHHEM B IPOCTPAHCTBE, 3HATH CBOMCTBA
JIBMOKCHMI;

BBITIOJTHATh M300pa’keHUs] MHOTOTPAHHUKOB W TEJ BpAIICHUS TPHU IMapajuIeTbHOM IEepeHoce,
LEHTPAJIbHOW CHUMMETpPUM, 3€pKaJbHOH CHUMMETPUH, HpU MOBOPOTE BOKPYI HPSMOI,
peoOpa3oBaHus MOA00US;



CTPOUTH CCUCHUSA MHOI'OIPAaHHUKOB W TCJI BpalICHUA: CCUCHHA HUIUHApPA (HapaJ'IJ'ICJ'IBHO n
MIEPIECHIUKYIIIPHO OCH), CEUeHUs KOHyca (MapalijielIbHble OCHOBAHHMIO U TPOXOISINUE uYepe3
BEpIINHY), CEUCHUS II1apa;

HCIIOJIb30BAThH METOAbI NOCTPOCHUMA CCUCHUI: METOL CJICOOB, METO/ BHYTPCHHECTO
MIPOEKTUPOBAHMUS, METOJT IEPEHOCA CEKYIIEH TNIOCKOCTH;

JTOKa3bIBaTh T€OMETPUIECKIE YTBEPKICHHUS,

MIPUMEHSITh TEOMETPUYECKHEe (GaKThI ISl PEIICHHSI CTEPEOMETPHUYECKHX 3a/1a4, IPEIIOIararoIInX
HCCKOJIBKO IIaroB pClICcHu, CCJIN YCIIOBUA NIPUMCHCHUSA 3a/IaHLI B SIBHOU U HESIBHOU q)opMe;
pemaTh 3aJa4d  Ha  JIOKA3aTeJbCTBO MATEMAaTHYEeCKHX OTHOIICHWH ¥ HaXOXKICHHE
TCOMETPUUCCKHX BCIIMYNH,

MIPUMEHSTH TPOTPAMMHBIE CPENICTBA H AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TTPH PEIICHUH
CTEpEOMETPUYECKUX 3a/1aY;

MPUMEHSTh TIOJYYCHHBIE 3HAHWS Ha TPAaKTHKE: CpPaBHUBATh, AHAIU3UPOBATh M OICHUBATH
PCAJIbHBIC CUTYyallur, MPUMCHATH U3YUCHHBIC IMOHATHA, TCOPCMEI, CBOHICTBA B mponecce nmoucka
peleHusl MaTeMaTHYeCKu chopMyTUpOBAaHHON TPOOIEMBI, MOJICIHPOBATH PEabHBIC CUTYAITHUH
Ha A3BIKC I'COMCTPUHN, UCCIICAOBATL MTOCTPOCHHBIC MOJICIIN C UCIIOJIB30BAHUCM T'COMETPUUCCKUX
MOHATUH © TeopeM, ammapara aiureOpbl, pemaTh NPaKTHYECKUE 3aJadd, CBS3aHHBIC C
HaXOXIACHUCM I'COMETPUICCKUX BCIINYNH,

UMETh TIPEJCTaBICHUST 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPHH KaK COCTAaBHOM 4YacTh
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

COJEPKXAHUE OBYUYEHUA
10 KJIACC
[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TTOHSATHUS CTEPCOMETPUH. Tqua, npsmasi, ImI0CKOCTb, IPOCTPAHCTBO. ITonsrue
00 aKCHOMaTHUYECKOM MMOCTPOCHUHU CTCPCOMCTPUN: AKCUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX.

B3anmMHoOe pacnonokeHne MpsIMbIX B MPOCTPAHCTBE: MEPECEKaIOLIUecs, MapaulelibHbIe U
CKpCIIMBAOIIHUECA MPSMBIC. HpI/ISHaKI/I CKPCHIMBAOIINXCS MMPAMBIX. HapaHHeHLHOCTB NIPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: IAPAJUICIIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NApaJUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh OpsiMOM M TwiockocTu. [lapamnenbHoe U IEHTpajibHOE
MpoeKTUpoBaHue, n3odpaxenne Guryp. OCHOBHBIC CBOMCTBA MapaJICIBHOTO MPOCKTUPOBAHUSI.
N3ob6paxenue ¢puryp B mapajyiesbHON MPOEKIHH. YTJbl C COHANPABIECHHBIMUA CTOPOHAMHU, YTOJl
MCKAY HNpsAMBIMU B IMPOCTPAHCTBC. HapaHHeJIBHOCTB MIIOCKOCTEH: napaiyICJIbHBIC TIJIOCKOCTH,
CBOMCTBA MapaJUIeIbHBIX TI0CKOCTEH. [IpocTeiimme mpocTpaHcTBEHHBIE (GUTYPHI HA TJIOCKOCTH:
TeTpa’Ap, Napajyiesienue ], MOCTPOSHUE CEYCHU.

[lepneHIUKyISIpPHOCTD IPAMOM U IIJIOCKOCTHU: IEPIIEHAUKYJIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE,
IpsIMbIE NTAPAJUICIbHBIE U NEPHEHAMKYISAPHBIE K IUIOCKOCTH, IPHU3HAK IEPIEHIUKYIIPHOCTH
IpsIMOM M IUIOCKOCTH, TEOpEMa O MPAMON NEPHEHIUKYISIPHOH IIOcKocTH. OpTOoroHanbHOE
IpoeKkTHpoBaHue. l[lepneHAMKyasIp M HAKIOHHBIC: PACCTOSHUE OT TOYKM JO IUIOCKOCTH,
paccTosiHie OT IPSMOM 10 TIOCKOCTH, MPOeKLus (PUrypbl Ha TIOCKOCTh. llepreHauKyasspHoCTh
IUIOCKOCTEH: TpPU3HAK MEPHEHIUKYIIPHOCTH JBYX IUIOCKOocTed. Teopema o0  Tpéx
NEPIEHIUKYIIApaX.

VYIuIbl B IPOCTPAHCTBE: YIOJI MEXKAY IIPIMOH U IIOCKOCTBIO, JBYTPAHHBIN YroJl, TUHEHHBII
yroyl JABYrpaHHoro yria. TpéxrpaHHblii W MHoOrorpaHHble yribl. CBOMCTBa IUIOCKHX YTJIOB
MHOrorpaHHoro yria. CBOHCTBa IJIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopemsl
KOCHHYCOB U CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.



MHororpaHHuKHu

Buzbl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOTOrpaHHMKA. [Ipu3ma: n-yromapHas npusma, npsmas
U HakJIOHHass TNpu3Mbl, OOKOBas M IOJHAs TOBEPXHOCTh npu3Mbl. [lapamnenenunen,
NpsIMOYTOJIBHBIN MMapajuleJIeNuIe] M ero cBolcrBa. Kpardailme nyTw Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBenHas Teopema Iludaropa. Ilupammpa: n-
yroJibHasi TMpaMuIa, MpaBUiIbHAS U yceu€HHas nmupaMuabl. CBoiicTBa pédep M OOKOBBIX TpaHen
MIpaBUIBLHON Tnupamuzbl. lIpaBuiibHBIE MHOTOIpDAaHHMKHU: IIPaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NMpaMuia, paBuiIbHas TPEYroibHasi MUpaMua U MpaBUIbHBIN TeTpasip, KyO. [Ipencrasnenue o
MIPaBUJIBHBIX MHOTOTPAHHUKAX: OKTa3p, JOACKA AP U UKOCADIP.

Bbruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHanu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTHU U MOJHOM MOBEPXHOCTHU MPSAMOM IPU3MBI, IUIOIIA/1b OCHOBaHHM, TeoOpemMa 0 O0KOBOM
MOBEPXHOCTU MPsAMOI mpu3Mbl. [lnomans 60KOBOW MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON
MUPaMM/JIbI, TEOPEMA O IJIOLAAN YCEUEHHONW TUPAMMU/IBI.

CuMMeTpust B TNPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM TPABUIbHBIX MHOTOTPaHHHMKOB.
CuMMeTpuss B MNpaBUIBHOM MHOTOIDAaHHUKE: CHUMMETpHUS Mapajuleenunena, CUMMETPUs
MIPaBUJIBHBIX [IPU3M, CHMMETPHS IPABUIIBHOW TUPaMUBL.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, IJIMHA HEHYJIIEBOIO BEKTOPA, BEKTOPHI
KOJUTMHEApHbIE, COHANPABICHHBIE M IPOTHUBOIOJIOKHO HAaNpaBJICHHbIE BEKTOpPbI. PaBEeHCTBO
BEKTOPOB. /[[eHiCTBUSA C BEKTOpAMM: CJIOKEHUE M BBIYUTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4K cyio. CBOMCTBA CIIOKEHHS BEKTOPOB. CBOMCTBA YMHOXKEHHUS
BEKTOpa Ha yucio. [lonsTre koMIuIanapHeie BEKTOPBL. [ [pu3HaKk KOMILUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pPa3IoOKEHHH BEKTOpA IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsimoyronbHas cuctema KoopauHaT B mpoctpaHcTBe. Koopnunatel Bektopa. CBs3b
MEXy KOOpJIMHATaMHU BEKTOpAa W KOOPAWHATAMHU TOYEK. YTOJ MEXIy BeKkTopamu. CKalasipHOE
MIPOU3BECHHUE BEKTOPOB.

11 KJIACC
Tesia BpameHus

[TonsTHs: UMIMHApPUYECKAas MOBEPXHOCTb, KOHHMYECKAash IOBEPXHOCTb, CQepuueckas
MIOBEPXHOCTh, 00pa3yIolIne MoBepxXHOCTeH. Tena BpaleHus: HUINHIP, KOHYC, YCeUEHHBIH KOHYC,
cthepa, map. Bzaumuoe pacrnonioxenue chepbl B IUIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N300paskeHue Ten BpalieHus Ha IIockocTH. Pa3BépTka muiauHapa u konyca. CummeTpusi cepsl
U 11apa.

O06BEM. OcHOBHBIE CBOHCTBa 00BEMOB Teil. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napayenenunena u ciaenctsus u3 He€. OOBEM MpsAMONM M HAKIOHHOW MPHU3MBI, HWIHHIPA,
nupaMuibl 1 Konyca. O0bEM 11apa 1 mapoBOTO CErMEHTa.

KomOunanmu Ten BpamieHuss U MHororpaHHukoB. [Ipu3ma, BOucaHHass B LMIMHJIP,
onucaHHasg okojio nunuHapa. [lepecedenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIMCAHHOTO OKOJIO c(hepsl, chephl, BNMCAHHON B
MHOTOT'PaHHUK WJIU TEJIO0 BPALICHHUS.



[Tnomaae MOBEpXHOCTH IWIMHAPA, KOHYca, muiomanb chepsl u e€ yacteid. [logoOue B

npoctpancTBe. OTHomeHHEe O00BEMOB, IUIOMIAAEH MOBEPXHOCTEH

HOIO0HBIX

buryp.

Hp€06paBOBaHI/IC HO)IO6I/I${, roMoTeTHs. PemeHue 3aJa4 Ha IINIOCKOCTH C HCIIOJIb30BaAHUEM

CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOI'PaHHUKOB U TEJI BPAILLEHHS: CEYeHUs LIWIMHpA (apayienbHoO
U TEPHEHAUKYISIPHO OCH), CEYEHHs] KOHYyca (MapajiesibHble OCHOBAaHUIO U MPOXOJSIINE Yepe3
BEPIINHY), CEYEHUs I1apa, METOJbl MIOCTPOEHUS CEYEHHUIl: METO/ ClIeZ0B, METOJ] BHYTPEHHET O

IIPOEKTUPOBAHHUS, METOJI IEPEHOCA CEKYILEH TNIOCKOCTH.

BeKTOpLI U KOOPAUMHATHI B IPOCTPAHCTBE

Bekrops! B npocTpancTBe. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO yMHOXeHHUA. [IpsgmoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Paznoxkenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA IpPU

PCUICHNU IT'COMCTPUYICCKUX 3aaa4.

J{BU2KeHHS B IPOCTPAHCTBE

JBwxenus npoctpancTBa. Otobpaskenus. J[Brkenus u paBeHCTBO ¢uryp. OO1ue cBoiicTBa
JIBUKEHUN. BuIbl JBUKEHUN: MapaljielbHbIM MEePEeHOC, LEHTpalbHas CUMMETPUS, 3€pKaJibHas
CUMMETpUs, TOBOPOT BOKPYT npsimoil. [IpeoOGpasoBanust mogobus. [Ipsmas u cepa Ditnepa.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHoBaHue pasgenoB u tem  Konuyectso ONEKTPOHHbIE
n/n npor paMmMb YacoB (umdposble)
Bcero obpasoBareribHble
pecypcbl
1 BeeneHue B crepeomeTputo 23
2 BsanmHoe pacnosnoxeHue npsivibIx B 6
MPOCTpaHCTBe
3 MapannenbHOCTb NPAMbIX U 8
NSIOCKOCTEN B NPOCTPaHCTBE
4 MepneHanKynapHOCTb NPSMbIX U 25
MIOCKOCTEN B NPOCTPaHCTBE
5 Y r1ibl U pacCTosHUS 16
6 MHoror paHHUKK 7
7 BexTopbl B NpocTpaHcTBe 12
8 MNosTOpeHne, 06o6LLEHNE K 5
cucTemMarmsaums 3HaHumn

Yyer pabouen
npor paMmmb!
BOCMNUTaHUS

-yCTaHOBJICHUE
JOBCPUTECIIBHBIX
OTHOIIICHUH MEXTy
MeAarOrHYECKIM
pabOTHHUKOM H
00yJarIuMucs,
CIIOCOOCTBYIOIINX
MTO3UTHBHOMY
BOCIIPUSTHIO
00yJaroImuMucs
TpeOoBaHMH U TPOCHO
MeIarOTHYECKOTO
paboTHHKa,
MIPUBJICYCHHUIO UX
BHUMAaHHUSI K
00cy)XaeMoil Ha ypoke
nHpOpMaIHy,
AKTHBU3aIlUHU
MO3HABATEIBHOU
JIESITETbHOCTH;

- ToOyKacHNE
o0ygaromuxcs
coOroaTh Ha ypoke
OOIICTIPUHATHIC HOPMEI
TIOBEJEHHUs, TpaBUIIa
oOLIEeHns co



Ne HanmeHoBaHuve pasgernoB n teM  Konmyectso OnNEKTPOHHbIE Yyer paboyen
n/n npor pammb YacoB (umndpposBeble) nporpammb
Bcero obpasoBareribHble BOCMUTaHWSA

pecypcel

CTapIIuMu
(memarorn4eckuMu
paboTHUKAMU) U
CBEPCTHUKAMH
(oOygarormumucs),
MIPUHIUTIB YIeOHOH
JOUCLUAIUIMHBI U
CcaMOOpPTraHN3alNH;

- MPUBJICYCHUC
BHHUMaHH 00yJaromuxcs
K [IEHHOCTHOMY acIeKTy
H3y4aeMbIX Ha YpOKax
SIBJIEHU, OpraHu3aLus
nx paboThI ¢
[10JIy4aeMOM Ha ypoKe
COLMAJIBHO 3HAUUMOM
nHpopmanmen —
WHUIMHPOBaHHE e
o0CyXIeHus,
BBICKa3BIBAHUS
o0y4JarmuMucs
CBOETO MHEHHSA TI0 ee
MTOBO/TY, BBIPAOOTKH
CBOETO K HEH
OTHOIIICHUS;

- HCIIOJIb30BAHKE
BOCHHTATEIBEHBIX
BO3MOXHOCTEH
COJIePIKAHUS
y4eOHOTo IpeaMeTa
4yepe3 JeMOHCTPAIIHIO
oOygaromumcst
MPUMEPOB
OTBETCTBEHHOTO,
IPa)xIaHCKOTO
MTOBEICHHS,
MIPOSIBIICHUS
YeJI0BEKOIIOOUS U
IoOpocepIeYHOCTH,
yepes noadop
COOTBETCTBYOIIINX
TEKCTOB IS YTCHHUS,
3am1a4 A perieHus,
MPOOJIEMHBIX CHTYAIUI
TS OOCYXKICHHS B

KJ1acce;
OB EE KOITMYECTBO YACOB IO 102
NMPOrPAMME
11 KJIACC
Ne HanmeHoBaHWe pasaernos 1 Tem KonmyectBo  OnekTpoHHbIE (LUMdpoBbIe) Y yer paboyen
n/n nporpaMmb YacoB obpasoBarerkHble Pecypchbl MPOrpamMMbl BOCMIUTaHUSE
Bcero

1 AHanmTnyecKkasi reomMeTpus 15



Ne HanmeHoBaHme pasnenos 1 Tem
n/n nporpamMvbI

2 [loTOpeHue, 0606LLIEHNE U
cucTeMarmn3aums 3HaHun

3 OOBEM MHOrOrpaHHUKa
4 Tena BpalLleHus

5  [Mnowaan NoOBEPXHOCTU 1 OOBEMBI
KpYribix Ten

6 [BmKeHus

7 TloBTOpeHue, 06o0LLEHNE N
cucTteMarmnsaums 3HaHUn

KonmuectBo  OnekTpoHHble (LMdpoBbIE) Y yer paboyen

YacoB oBpasoBarersHble pecypchl NPOorpamMMbl BOCTIUTAHUS
Beero
15 -yCTaHOBIICHHE

I[OBepI/ITeJ'H)HI:IX
OTHOUIEHUI MEeXAY

17 Hearornyeckum

24 pabOTHUKOM U
00yJaroIuMucs,

9 CIOCOOCTBYIOIUX
MO3UTHBHOMY

5 BOCIIPUATHIO
00yJaroIUMUCS

17 TpeboBaHMH 1 TPOCKHO
HeJarorHYecKoro
paboTHUKa,

IIPUBJICYECHUIO UX
BHUMAaHUSA K
o0CyxIaeMOi Ha ypoke
nH(popMaIHH,
AKTUBU3AIIH
[103HABATEIbHOU
JIeSITeITbHOCTH,

- noOyxeHue
oOygaromuxcs coONIaTh
Ha YpOKe
OOIICTIPHHATHIC HOPMEI
TTOBE/ICHUS, TIPaBHIIA
oO01IeHns co

CTapIIAMU
(memarorn4ecKuMu
pabOTHHUKAaMU) U
CBEPCTHUKAMU
(oOyuarontmmucs),
NPUHLIUIB Y4eOHOH
JOUCHUIIIINHBI 1
CaMOOpTaHU3aIIH;

- IPUBJICYCHNEC BHUMAHUA
oOyJaromuxcs K
[IEHHOCTHOMY aCIICKTY
HM3y9aeMBbIX Ha YPOKax
SIBIICHUI, OPTaHU3aIHs UX
paboTsI ¢

oJTy4aeMoil Ha ypoke
COLMAJILHO 3HAYUMOM
nHpopMarmeit —
WHUIIMAPOBAHKE €
o0OcyxIeHms,
BBICKa3bIBAHUS
00yJaroIuMHCS

CBOETO MHCHUS TI0 €€
MTOBOJTY, BEIPAOOTKH
CBOETO K HEH
OTHOUICHUS;

- HCTIONTF30BAHUE
BOCIIUTATCIBHBIX
BO3MOYHOCTEN
COJIepXKAHUS

y4eOHOTO MpeaAMeTa depes
JIEMOHCTPAIIIIO
00yJaroIuMcst



Ne HanmeHoBaHve pas3nenoB 1 Tem KonmuectBo  OnekTpoHHble (LMdpoBbIE) Y yet paboqen
n/n npor paMmb YacoB obpazoBareribHbIE Pecypebl MPOrpamMMbl BOCTIUTaHUS
Bcero

IPUMEPOB
OTBCTCTBCHHOTO,
TpaXkTaHCKOT'O ITOBEICHUS,
IMPOABJICHUSA
YEII0BEKOIIOOMS 1
J0OPOCEPACYHOCTH, Yepe3
noabop
COOTBCTCTBYIOLIUX
TCKCTOB JIs1 YTCHUA,
3aJa4 JUIsl peLIeHuUs,
MPOOJIEMHBIX CUTYaIUH
TS 0OCYXKICHVIS B
KJ1acce,

OBLL EE KONMYECTBO YACOB MO 102
NMPOrPAMME

PABOYASA ITPOTPAMMA YUYEBHOI'O KYPCA «BEPOATHOCTH U
CTATUCTUKA» yriay0/eHHbI YPOBEHb

HHOACHUTEJBbHAA 3ATIUCKA

VY4eOHblii Kypc «BeposTHOCT U CTaTHCTHKa» YIUIyOJEHHOTO YpPOBHS SIBISIETCS
IPOJIOJKEHUEM U PAa3BUTHEM OJTHOMMEHHOI'0 y4yeOHOro Kypca yriayOJIEHHOIO YpOBHS Ha YpOBHE
cpenHero oomero oOpa3zoBaHus. Y4eOHBIM Kypc IIpelHa3HaueH Uil (OPMHUPOBAHUS Y
o0yJaroImuxcs CTaTUCTUYECKOH KyJNbTypbl W THOHUMAaHMA POJM TEOPHUHM BEPOATHOCTEH Kak
MaTeMaTHYE€CKOr0 MHCTPYMEHTA JUIsl U3Y4YEeHHMsI CITydallHbIX COOBITUH, BETMUMH U Tiporieccos. [Ipu
M3YYEHUM Kypca oOOOramiarTcsi MpeACTaBICHUS OOYYalolIMXCs O MeToAax HCCIel0OBaHUs
W3MEHUYMBOTO MHpa, pa3BUBAETCS MOHMMAaHWE 3HAYMMOCTH MU OOIIHOCTH MaTeMaTHYECKHX
METOJIOB TO3HAHMS KAaK HEOThEMJIEMOM YacTH COBPEMEHHOIO E€CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHHUS.

Conepxanue y4eOHOro Kypca HalpaBJIE€HO Ha 3aKpEIUICHHE 3HAHWM, MOJYYCHHBIX IMpU
U3YYCHHH Kypca Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHusl, U Ha pa3BUTHE MPEICTABICHUN O
CHy‘I&ﬁHBIX BCJIMYMHAX U B3aUMOCBA3AX MCKAY HUMH Ha BAXXHBIX IMPUMCEPAX, CHOKCTbI KOTOPBIX
MOYEPIHYTHI U3 OKPYXKAIOIIero Mupa. B pedynbrate y oOydaromuxcs JOHKHO chopMHUpOBATHCS
npejAcTaBjieHue o Haubojee YHNOTPeOUTENbHBIX W OOIMMX MAaTEeMaTHUYeCKUX MOJENsX,
UCTIONB3YEMBIX  JUIS  OMHCAHUS AHTPOIIOMETPUYECKUX U  AeMorpaduueckux BeTHMYHH,
MOTPEIIHOCTEH B pa3IMYHbIe poOJa W3MEPEHUSX, JUIUTCIBHOCTH O€30TKa3HOW pPaboThI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SBIICHUH U MPOIIECCOB B 00IIECTBE. YUeOHBIN
Kypc SIBJISETCS 0a30i /i OCBOCHHS BEPOSTHOCTHO-CTATUCTHYECKHX METOJIOB, HEOOXOJIMMBIX
CHEIMalUCTaM HE TOJbKO WHXKEHEPHBIX CHENHATbHOCTEH, HO TaKKe COLHMANBbHBIX U
TICUXOJOTUYCCKUX, ITOCKOJBKY COBPEMCHHBLIC O6H.I€CTBCHHBI€ HAayKu B 3HAYUTEIbHOMN MEpe
WCTIOJNIL3YIOT almapar aHanu3a 60bIInX JaHHbIX. [[eHTpanbHy0 9acTh y4eOHOTo Kypca 3aHIMaeT
o0cyxeHre 3aKkoHa OONBIMMX uncesl — (QYyHIAMEHTaJbHOTO 3aKOHA MPHUPOIBI, HMMEIOIIETO
MaTeMaTH4eCKyIo (hopMaIu3aluio.



B cooTBeTcTBUM ¢ yKa3zaHHBIMU LEISIMH B CTPYKType ydeOHOTo Kypca «BeposTHOCTb U
CTaTUCTHKa» Ha YIIyOJNEHHOM YPOBHE BBIIIEJICHBI OCHOBHBIE COJEpXKATEIbHbIC JIMHUU:
«Cry4daiinple cOOBITUS M BEpOSTHOCTU» U «CilydaiiHble BEIMYMHBI U 3aKOH OOJIBIIUX YHCEID».

[ToMUMO OCHOBHBIX JIMHHUM B yU€OHBIN KYpPC BKIIOUEHBI AJIEMEHTHI TEOPUH rpadoB U TEOPUU
MHO>KECTB, HEOOXOAMMBIE IS TTOJTHOIIEHHOTO OCBOCHHSI MaTepuasa JaHHOTO y4eOHOTo Kypca U
CMEKHBIX MaTEMAaTUICCKUX YICOHBIX KYPCOB.

Copnepxanne nuHuM «CiydailHble COOBITUSI M BEPOATHOCTH» CIY>)KUT OCHOBOM JUIf
(hopMHUpOBaHHUS NIPEICTABICHUH O pacrpeeIeHu BEPOSITHOCTEN MEX/ Ty 3HAUCHUSMHU CITy4aiHbIX
BEJIMYMH. Ba)KHYyI0 4acCTh B 3TOM COAEPIKATEIbHON JINHUM 3aHUMAET U3YYEHHE T€OMETPUIECKOTO
1 OHWHOMHANBHOTO paclpeieleHUuii M 3HAKOMCTBO C MX HENpPEpPbIBHBIMU aHAJOraMH —
[I0KAa3aTeJIbHbIM U HOPMAJIbHBIM PacIpeIeIEHUMHU.

TeMbl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIIYYalHBIMU BEIUYMHAMU MU pacpeiesICHUsIMH,
aKLEHTUPYIOT BHMMAaHHE OOYyYalOUIMXCSd Ha OMHCAHUM W W3YYEHUU CIIy4YaWHBIX SIBICHUU C
MOMOIIIBI0 HENpephIBHBIX (QyHKIMH. OCHOBHOE BHUMAaHHE YIENAETCS IOKa3aTeIbHOMY U
HOPMaJIbHOMY paclpeeICHUsIM.

B yuebHOM Kypce mpexycMaTpUBaeTCsl O3HAKOMUTEIbHOE H3yYEHHE CBSI3U MEXKITY
CITy4aifHBIMH BETHUMHAMU U OMTUCAHKE ITOU CBS3U C MOMOIIBI0 KO (pHUIIMEeHTa KOPPEISAIUH U €r0
BBIOOPOYHOIO aHajiora. OTH JJIEMEHThl COJIEp)KaHUS pa3BUBAIOT TeMmy «Jluarpammbl
pacceuBaHus», U3y4YSHHYIO HAa YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHMs, U BO MHOI'OM OIUPAIOTCS
Ha CBEJCHMSI U3 KypCOB ajare0pbl 1 reOMETPHUH.

Emé ogun snmeMeHT coqepikaHusi, KOTOPBIMA MpeajiaracTcsl Ha 03HaKOMHUTEIIBHOM YPOBHE —
MOCIIEIOBATENILHOCTD CITyYallHBIX HE3aBUCUMBIX COOBITHIA, HACTYMAIOIUX B €IMHUILY BPEMEHHU.
O3HakoMJICHHE C pachpelesicHHEM BEPOATHOCTEH KOJIMYECTBA TaKUX COOBITHH HOCHUT
Pa3BHUBAIOIINI XapaKTep M SBISETCS aKTyaJbHBIM JUIsl OyAyIIUX aOUTYypUEHTOB, MOCTYHAIOIINX
Ha Yyd4eOHbIE CHENUaTbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HAyKaMH, TICUXOJOTHEH W
YIPABICHUEM.

Ha wusydenne ydyebHOro kypca «BeposSTHOCTh M CTAaTUCTHKA» Ha YIIIYOJIGHHOM YpPOBHE
otBoautcs 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Hepemo), B 11 kmacce — 34 gaca (1 gac B
HEJISTIIO).

IIJTAHUPYEMBIE PE3YJIbTATDBI OCBOEHMA YYEBHOI'O KYPCA
«BEPOATHOCTDh U CTATUCTUKA» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JUYHOCTHBIE PE3YJIbTATDI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh  TPAXKAAHCKOM TO3WUIMU  OOy4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JI€HAa POCCHICKOTO OO0IeCTBa, MPEACTABICHHE O MAaTEeMAaTHMYECKUX OCHOBAaX
(GYHKIMOHUPOBAHUSL PA3IMUYHBIX CTPYKTYp, SIBICHUM, MPOIEAYpP Tpa)kJIaHCKOTO O0OIIecTBa
(BBIOOpHI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJACHCTBOBATH C COIMAIBLHBIMU WHCTHUTYTaMH B

COOTBETCTBUHU C UX (byHKHI/ISIMI/I N HAa3HAYCHUEM,

2) NaTPUHOTUIECCKOI'O BOCIIUTAHUSA



c(hOpMHUPOBAHHOCTh POCCUMCKON I'pa)1aHCKOW MJIEHTUYHOCTH, YBaXKEHHUS K MPOLLIOMY H
HACTOSIIEMY POCCUICKOM MaTEMaTHUKH, IEHHOCTHOE OTHOIIEHHE K JOCTHXKEHHSIM POCCUHUCKHUX
MAaTEMAaTHUKOB U POCCUMCKOW MATEMAaTUYECKON WIKOJbI, MCIIOJIb30BAaHUE ATUX JOCTHUKEHUU B
JIPYTUX HayKax, TEXHOJOTHUSAX, chepax SIKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

OCO3HAHWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Hapona, Cc(HOPMUPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HAHUSA, STUYCCKOI'O MMOBCACHU, CBA3AHHOI'O C IMPAKTUYCCKUM IMPHUMCHCHUEM
JOCTYDKEHUH HAyKH W JICATEIBHOCTBIO YYEHOTO, OCO3HAHWE JIMYHOTO BKIIaJa B TMOCTPOCHHE
YCTOWYUBOTO OYIYIIETO;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETHUYECKOE OTHOLLIECHUE K MUPY, BKIIFOYAsl 3CTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHWH, PacCy>KIEHWUW, BOCIIPUUMYHBOCTH K MATEMAaTHUYECKUM AacCTIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCHUTAHMS:

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSATh MATEMAaTUYECKHUE 3HAHUSI B HHTEpEcax 3JI0pPOBOTO
u OezomacHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 30pOBbIO (310pOBOE
MUTaHue, COaTaHCUPOBAHHBIN PEXKUM 3aHATUI M OT/AbIXa, PEryJspHas pU3uUecKas akKTUBHOCTH),
(bI/I3I/II-IeCKOe COBCPHICHCTBOBAHUC TTPU 3aHATUAX CHOpTI/IBHO—O3I[OpOBI/ITeJIBHOf/'I JACATCIBHOCTLBIO,

6) TPy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTb K TPYJY, OCO3HAHHE LIEHHOCTH TPYAOIIOOUs, UHTEPEC K Pa3JIMYHBIM cdepam
npoeccuoHaNIbHON NEesATeNIbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPUIIOKEHUSMHU, YMEHHUE
COBEpIIaTh OCO3HAaHHBIA BHIOOp Oyaymed mnpodeccuu U peanu3oBBIBATE COOCTBEHHBIE
KU3HEHHbIE IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha MPOTSXKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTHUBHOMY YYacTHIO B PEIICHUU
IIPAKTUYECKHX 3aa4 MaTEMaTHUYECKON HAIIPaBICHHOCTH;

7) K0JIOrHY€eCKOro BOCIIMTAaHMSA:

c(OPMHUPOBAHHOCTD  HKOJIOTHYECKOH KyJIbTYyphl, TOHUMAaHHE BIHMSHHUS COLMAIBHO-
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOAHONW M COLMAIBHOM Cpenbl, OCO3HAHME
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPOOIIeM, OPHEHTAIHS Ha TIPUMEHEHUE MaTeMaTHYECKUX
3HaHUH JJ1s peleHus 3a7a4 B 00JIaCTH OKPYKaIOLIEH cpe/ibl, IIAaHUPOBaHUE TIOCTYIKOB U OLIEHKU
HX BO3MOXHBIX TIOCJIEICTBUN JIJIs1 OKPYXKAIOIIEH Cpebl;

8) neHHOCTH HAYYHOI0 NNO3HAHUS:

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAyKH U OOILLECTBEHHOW MPAaKTUKH, TOHHMMaHHWE MAaTEMaTH4YEeCKOW HayKHu Kak cgepbl
YeJIOBEYECKOUN JEATENBHOCTH, 3TANlOB €€ pa3BUTHUA U 3HAYMMOCTHU JUIsSl Pa3BUTHUS LIMBUIM3ALUHY,
OBJIaJICHUE SI3bIKOM MaTeMAaTUKHU U MaTeMaTU4YECKON KyJIbTYPOH KaK CPeJICTBOM MO3HAHMS MHPA,
TFOTOBHOCTH OCYILECTBJISATH IIPOEKTHYIO M UCCIIEI0BATENBCKYIO 1€ATEIbHOCTh UHINBUYaJIbHO U

B TpYyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbHI



I[Mo3naBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE eiicCTBUA
Ba3oBble JJornyeckue JeiicTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBCHHBIC MMPU3HAKH MATEMATHYECKUX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXIy TMOHATUAMHU, (GOPMYIUPOBATH ONpEACIICHUS MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIM TMPU3HAK KIACCU(PUKALMK, OCHOBAaHUS [UIsl 000OIIeHUs u
CpaBHEHHUs, KPUTEPUU IPOBOJMMOIO aHAJIM3A;

BOCIIPUHUMATh, (HOpMYIHpOBaTH U NPEOOPA30BHIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHUIATENbHbIC, EAMHIYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISBIISITh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M NPOTUBOpeuus: B (hakrax,
JNaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSAX, TMpeasiaraTb KpPUTEPUH JJIs  BBISBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEYUL;

JenaTh BBIBOJBI C HCIOJIH30BAaHHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIOUECHH 110 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOSITENILHO J10KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTpPAWBaTh AapryMEHTALMI0, MPUBOJUTH MPUMEPHI M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXICHHSI U BBIBOJIbI;

BBIOMPATH CIIOCO0 penieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,
BBIOMpATh HanOoJIEe MOIXOMAIINI ¢ YIETOM CAMOCTOSATENLHO BBIICICHHBIX KPUTEPHEB).

ba3oBble ucciegoBareibckue AeiicTBUS:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIE0BATEIbCKUN MHCTPYMEHT MO3HAHUS, (POPMYIUPOBAThH
BOIPOCH], (UKCUPYIOIME NPOTUBOpeYHe, NpoOJeMy, yCTaHaBIMBAaTh HMCKOMOE U JAaHHOE,
(hopMHpPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOAUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  AKCIIEPUMEHT, HCCIIEIOBAHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBJICHHS, TMPOIECCa, BBIIBICHHIO
3aBUCHUMOCTEH MEXy 00bEeKTaMH, IBJICHHUSIMHE, ITPOIIECCAMU;

CaMOCTOSITENIEHO (hOPMYIIUPOBATh 0OOOIICHHS M BBIBOABI MO Pe3yibTaTaM MPOBEIEHHOTO
HAOJII0ICHUS, MCCIICA0BAHUS, OIIEHUBATh JOCTOBEPHOCTD MOJYUYECHHBIX PE3YyJIbTaTOB, BHIBOJIOB U
0000IIIEHHI;

IMMPOTrHO3UPOBATH BO3BMOXKHOC PA3BUTHUC MPOLECCCA, a TAKIKC BbIABUI'aTh ITPCAIIOJIOKCHUA O
€TI0 pa3BUTHUHU B HOBBIX YCIIOBHAX.

Padora ¢ undopmanmeii:

BBIABIIATD [[C(l)I/II_II/ITBI HHq)OpMaHHH, JaHHBIX, HGO6XOI[I/IMBIX IJIs1 OTBETA Ha BOIIPOC U JJIA
PCUICHHA 3a/[a1u,

BBIOMpaTh MHPOPMALMIO M3 HCTOYHMKOB  pPa3IMYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHUCTEMATH3UpPOBaTh W HWHTEPHPETHPOBATh HHGOPMALMIO PA3IUYHBIX BUAOB U  (opm
IIPEICTABIICHUS;



CTPYKTYpPHPOBATh WH(POPMAIIHIO, TIPEICTABISTE €€ B Pa3IMYHBIX (OpPMax, WILTFOCTPUPOBATH
rpauvecKu;

OLIEHUBaTh HAA&KHOCTh HHGPOPMAIMM IO  CaMOCTOSTEIbHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHBIEe YHUBEpcaIbHbIe YUeOHbI€ el CTBUS
Oo0menmne:

BOCIIpUHUMATL U (I)OpMyJ'IPIpOBaTL CYXKIACHUA B COOTBCTCTBHUU C YCJIOBUSAMU U LCIISIMU
06IH€HI/I${, ACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3PCHUA B YCTHBIX W IMHCbMCHHBIX
TCKCTAX, 1aBaTh MMOSICHCHUA 11O XOAY pCHICHUS 3a1a4, KOMMCHTUPOBATH HOJ'Iy‘-ICHHBIﬁ PE3yJibTaT;

B X0/€ 00CYXIEeHMs 3aJlaBaTh BOIIPOCHI IO CYLIECTBY OOCYXJIAaeMOW TeMbl, NMPOOJIEMBI,
perraeMoi 3ajaud, BbICKa3blBaTh WJEU, HALIEJICHHBIE HA IOUCK PELICHUS, CONOCTaBISATh CBOU
CYXJIEHUS C CYXXJCHUSAMHU APYTrUX YYaCTHUKOB TUAJIOra, OOHApy>KUBaTh PaziINuue U CXOJCTBO
MO3ULUH, B KOPPEKTHON opMe (HOpMyJIHpOBaTh Pa3HOTIACHUS, CBOU BO3PAKEHUS;

IPEJICTAaBIATh PE3yJbTaThl PELIEHUs 3aJauyd, SKCIEPUMEHTA, MCCIEJI0BaHUs, MPOEKTa,
CaMOCTOSTENIHO BBIOMPATh (hOpMAT BHICTYIJICHUS C YUETOM 3a/1a4 NIPE3EHTALUN U OCOOEHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUA
Camoopranusaums:

COCTaBJIATH IUIaH, AJTOPUTM PEUICHUS 3aJadd, BBIOMpATh CIIOCOO pemeHHs C y4ETOM
UMEIOIINXCST PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PEUICHUH C Y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTpOJ'[L, 3MOLMOHAJIBLHBIA MHTE/JIEKT:

BJIaJICTh HAaBBIKAMH ITO3HABATENILHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBbIX NEHCTBUH U
MBICIIMTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/IETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
IIpoLEecca U pe3ylibTaTa PeNICHUs MaTEMaTUYECKON 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIPM PELICHUM 3aJa4yd, BHOCHUTH
KOPPEKTUBHI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, TAHHBIX, HAMJACHHBIX OIIHUOOK,
BBIABJIEHHBIX TPYAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBHUAM, OOBSACHATH IPUUUHBI TOCTHKECHUS
WIM HEJOCTH)KEHUS Ppe3ylbTaTOB JEATENbHOCTH, HaXOAWTh OHIMOKY, JaBaThb OLIEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eATEJbHOCTD:

MOHUMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON W WHAMBHIYATBHOW PaOOTHI TpU
pCeIICHUH y‘Ie6HbIX 3a/la4, HNpHUHUMATL MLCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpPTraHU3allMI0 COBMECTHOW PalOTHI, paclpenessiTh BUIbI padoT, JOrOBapHBATHCS, OOCYXKIATh
MIPOLIECC U Pe3yNIbTaT pabOoThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;



y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (0OCYXIeHUs, 0OMEH MHEHHH, «MO3TrOBbIE
LITYPMBD» ¥ UHBIE), BBITIOJIHATH CBOIO YACTh pAOOTHI U KOOPAMHUPOBATH CBOU ACHCTBUS C APYTUMHU
YJleHaMM KOMAaH[Ibl, OLICHMBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMM IPOAYKT IO KPUTEPHSM,
chopMyIHPOBaHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

HNPEAMETHBIE PE3YJIbTATHI
K xonmy 10 kiacca o0ydyaromuiicsi HAy4UuTCS:

CBOOOJIHO OTIEPHPOBATH MOHATUAMHU: rpad, MIoCKuid rpad, CBA3HBIA rpad, myTh B Tpade,
IIeMb, [IUKJI, IEPEBO, CTENIEHb BEPIIMHBIL, IEPEBO CIIy4afHOTO SKCIIEPUMEHTA,

CBOOOJIHO OMNEpPUPOBATh MOHATUSAMH: CIY4YalHBIH HKCHEPUMEHT (OIBIT), CilydaiiHOE
coObITHE, AJIEMEHTapHOE CiydailHOe cOObITHE (RJIEMEHTapHBIA HCXOMA) CIy4yallHOrO OIbITa,
HaXO/IUTh BEPOSITHOCTU COOBITHI B OIBITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH COOBITUSMU;

HAXOJIUTh U (OPMYIHUPOBATH COOBITHSA: IepeceueHre, OObEeJUHEHUE TaHHBIX COOBITHIH,
coObITHE, TPOTHBOIIOJIIOKHOE JIaHHOMY, HCHOJb30BaTh JuUarpaMMbl Oiijiepa, KOOPAMHATHYIO
OpSMYIO JJI  pellieHHs] 3aJad, I0JIb30BaThCsl (OPMYNOH CIIOKEHHsST BEPOSITHOCTEH JUIs
BEPOSITHOCTEH JIBYX U TpeX CIy4ailHbIX COOBITUH;

ONEpUpPOBaTh  MOHATHSIMHM: YCJIOBHas  BEPOSTHOCTb, YMHOXXEHHME  BEPOSITHOCTEH,
HE3aBUCUMBIE COOBITHS, JIEPEBO CIyYalHOIO SKCIEPUMEHTA, HAXOAUTh BEPOSTHOCTU COOBITHH C
MIOMOIIBIO TIPaBWJIa YMHOKEHUS, JiepeBa CIy4ailHOTO OIBITA, UCIOIB30BATh (DOPMYITy TOITHOMN
BEpOSATHOCTH, (opMmyny balieca mpu pemeHun 3agad, onpenessaTh HE3aBUCUMOCTb COOBITHI 110
(dbopmyIe U IO OpraHU3aIUH CITYy9aifHOTO AKCIICPUMEHTA;

OPUMEHATh HM3yYCHHbIE KOMOMHATOpHBIE (OPMYNBI ISl TMEPEYUCICHHUS 3JIEMEHTOB
MHOJECTB, JJIEMEHTApPHbIX COOBITUI CIy4allHOrO OMbITA, PpEUIeHUs 3a7ad [0 TEOpuu
BEPOSITHOCTEM;

CBOOOJHO OMEPUPOBATH MOHSATUSMU: OMHAPHBIA CIYYalHBIN OMBIT (UCIBITAHUE), YCIIEX U
HeyJaya, He3aBHCHMBbIC HCIBITAHMS, CEpPUs HCIBITAHWN, HAXOIUTh BEPOATHOCTH COOBITHIl: B
CEpHUH HCIBITAHUN J0 NEPBOr0 yCIEXa, B CEPUU UCHBITAHUN bepHyIIn, B ONBITE, CBA3aHHOM CO
CIIy4aliHBIM BHIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

CBOOOHO ONEPUPOBATH MOHATHAMU: cllydyaiiHas BEIMUYMHA, paclpeiesieHue BEPOsSTHOCTEH,
JyarpaMma pacrpesesieHus, OuHapHas ciaydaiiHasi BEeJIMYMHA, T€OMETPHUECKoe, OMHOMHAIbLHOE
pacnpeeNeHue.

K xoniy 11 kiaacca o0ydaromuiicss HAy4UTCS:

ONCpUPOBATH IMOHATHUAMH: COBMCCTHOC PpacCHpCACIICHUC [IBYX CﬂyqaﬁHBIX BCJIMYMH,
HCIIOJIB30BAaTh Ta6J'II/IHy COBMCCTHOI'O PACIIPCACIICHUA IBYX CJIy‘IaI;'IHBIX BCJINYHH AJIA BbIACICHUA
pacnupCacjICHUA Ka)KﬂOﬁ BCJIMYUHBI, OIMPCACIICHHUA HC3aBUCUMOCTHU CJIy‘-Iaf/'IHBIX BCJINYHMH,

CBOOOJIHO ONEPHUPOBATH MOHATHEM MAaTEMATUYECKOIO OXHMIAHWS CIIy4aiHON BEITMYMHBI
(pacmipeneneHusi), IPUMEHATh CBOWCTBA MAaTEMaTUYECKOTO OXXKHUJAHUS TpPU pEIIeHHUH 3ajad,
BBIUUCIIATH MATEMaTHYECKOE OKUIaHuEe OMHOMHAILHOTO M TEOMETPUUECKOT0 pactpeieIeHUH;

CBOOOJIHO ONEPHPOBATH MOHATHAMHU: JUCHEPCHUS, CTAHIAPTHOE OTKIOHEHHUE CIydailHOU
BEJIMYMHBI, TMPUMEHSATh CBOMCTBA IUCHEPCUU CIy4alHOM BENWYMHBI (pacrpeneieHus) Mpu



pelIeHnH 3a/ay, BBIYMCIATH JUCIEPCHI0 M CTAaHJAPTHOE OTKIOHEHHE TIE€OMETPUYECKOro U
OMHOMMAJILHOTO paclpeaeeHU;

BBIYMCIIATH  BBIOOPOYHBIE XApPAaKTEPUCTHKM IO JaHHOM BBIOODKE U  OLIEHMBATH
XapaKTepUCTUKU TE€HEpPaJIbHON COBOKYMHOCTH JaHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHUKAM.
OneHuBaTh BEPOSATHOCTH COOBITUH W TNPOBEPSATh NPOCTEHIINE CTATUCTUYECKHE THUIOTE3Bl,
MIOJIB3YSICh U3YYEHHBIMH PACIIPECICHUIMU.

COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3ubIi Tpad, mytu B rpade: uukisl U nenud. CreneHb (BaJ€HTHOCTh) BEPLIMHBI.
I'padwr Ha mmockocTu. JlepeBbs.

CrnyyaliHple 3KCHIEPUMEHTHI (OIBITHI) W CIIY9aillHBIC COOBITHS. DJIEMEHTapHBIC COOBITHS
(ucxonpl). BeposTHOCTH ciiydaifHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHHA.
CrydaiiHple OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU.

Ornepaiuu HajJ COOBITUSAMHU: TIEpeceYeHUe, 00bEIMHEHHUE, MPOTHUBOIOJIOKHBIE COOBITHS.
Juarpammel Diinepa. @opmyra CI0KEHUST BEPOSITHOCTEH.

VcioBHas BEpOSITHOCTh. Y MHOKEHHE BEpOATHOCTEH. JlepeBo CiaydyailHOrO SKCIEPUMEHTA.
®opmyna nmonHoi BeposTHocTH. Popmyna baiieca. HezaBucumblie coObITHS.

BunapHblii cimydaiiHbIi ONBIT (MCTIBITAaHUE), yCIIEX W Heyaada. HezaBucumble MCTIBITaHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUN 110 mepBoro ycrnexa. [lepecranoBku u daxrtopuan. Hucno
coueranuil. Tpeyronpauk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3zaBUCHMBIX HcHbITaHul bepnymnmu. CryuaiiHblii BbBIOOD U3 KOHEUHOMU
COBOKYITHOCTH.

Cnydaitnass BenunuuHa. Pacnpenenenue BeposiTHocTei. [luarpamma pacripeneneHus.
Onepanuu  HajJ Ciloy4yalHbIMM BeIWYMHAMHU. buHapHas ciywailiHas BenuuuHa. [Ipumepsl
pacnpeieNieHuid, B TOM YHCie T€OMETPUIECKOE U OMHOMHUAIIBHOE.

11 KUIIACC

CoBMecTHOE pacnpeaciicCHue ABYyX CﬂyqaﬁHBIX BeauuuH. Hes3aBucumeie CJ'Iy‘-IaI\/'IHLIe
BCJIIMYNHBI.

MaremaTnueckoe OXUJaHWE clydaliHOM BennuuHbl (pacrpeneneHus). IIpumepsr
MIPUMEHEHHS MaTeMaTHUECKOro OXKHJIaHUs (CTpaxoBaHUe, JoTepest). MaremaTuyeckoe 0KuaaHne
OMHAapHOM cilydyallHOW BeIMUYMHBI. MaTeMaTHyecKkoe OKUIAHHE CYMMBbI CIIYYalHBIX BEJIMYUH.
MareMaTiueckoe 0XXuaHue reOMEeTPUYECKOro 1 OMHOMHUAJIBHOTO pacIpe/IesIeHui.

Jucnepcus © cTaHAApTHOE OTKJIOHEHHE CIy4YallHONH BeJIMYMHBI (pachpeesieHus).
Jucnepcuss OMHAPHOW CIy4ailHOH BeMMYMHBL MaTeMaTHUeCKOoe OKUIAHWE IMPOW3BEACHUS U
JUCIIEPCUSl CYMMBbI HE3aBUCHMBIX CIy4alHbIX BeJMYUH. [[ucniepcus M cTaHJapTHOE OTKIIOHEHUE
OMHOMUAIBHOIO pacmpeneneHusd. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE I'€OMETPUYECKOTO
pacrpeaeseHus.



HepaenctBo YeObiméBa. Teopema UeOwnmméBa. Teopema beprymn. 3akoH OombImmx
yucen. BpiOopouHblii MeTon wuccienoBaHuil. Bribopounble xapakrtepucTuku. OlieHUBaHHE
BEPOATHOCTH COOBITHS MO BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpoCTEHIINX TUIIOTE3 ¢ MOMOLIBIO
U3YYEHHBIX PACIIPEACIICHUMN.

HenpepeiBHble ciydaiiHble BenauuuHbl. [Ipumepsl. DyHKIMS IUIOTHOCTH BEPOATHOCTH
pacnpenenenus. PaBHOMepHOe pacnpenesieHue M €ro CBOMcTBa. 3ajaud, HPUBOASAIIME K
NIOKAa3aTeIbHOMY pacHpeleeHUI0. 3ajadn, NPUBOAAIIME K HOPMAaJIbHOMY PpacCHpeNeiCHUIO.
OYHKIMSA TJIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOTO pacHpeneneHns, (QYHKIUS TUIOTHOCTH
BEPOATHOCTH HOpPMaJbHOro pacnpezeineHus. DyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMaJIbLHOIO
pacrpenesneHus.

[locrenoBaTenbHOCTh OJMHOYHBIX HE3aBHUCHUMBIX COOBITHH. 3anauu, NPUBOJAIIUE K
pactipenenenuto [lyaccona.

KoBapuanmst nByx caydaiiusix BennuuH. KosdduuueHt nuHelWHON Koppensuuu.
CoBMecTHBIE HAOJIOEHUS IBYX BEIMUYMH. BriOOpouHBIil KO3 duimeHT koppensuuu. Paznuune
MEXy JMHEWHON CBS3bI0O M IPUYMHHO-CICJCTBCHHON CBs3bl0. JIMHENHas perpeccusi, MeTox
HaUMEHBIINX KBAJpPaTOB.

TEMATHYECKOE INTAHUPOBAHHUE

1 pacnpeneneHus

10 KJTIACC
Ne HanmeHoBaHWe KommuectBo  OnekTPOHHbIE Yyer paboyein nporpaMmmbl
n/n pasferioB U Tem Yacos (umdposnbie) BOCMUTaHWSA
rnporpammbl Bcero obpasoBarerHble
pecypcsl
AnemMeHTbI Teopun 3 -yCTaHOBJICHHUE JOBEPUTENbHBIX OTHOILICHUN
rpadgos MEXIY s
. NeJarorniaeckuM paboOTHHKOM H
CJ'Iy‘-I&lAHbIG OnbIThbl, 3 0BYHAKONIHMICS,
CryvyamHble cobbITnSA n CHOCOOCTBYIOIINX TTO3UTHBHOMY BOCIIPHSTHIO
BEPOATHOCTN COOLITUN 00yHaOIIMHCS
TpeOOBaHUH M TTPOCHO MEIaTOTHIECKOTO
Onepau,vwl Han, S paboTHHKa,
MHOXeCTBaMn 1 IIPUBJICUEHHIO UX BHUMAHHUS K 00CyXJjaeMon
cobbITaMKN. CrioxkeHne Ha ypoKe
N YMHOXEHMNe nHpOpPMAIMH, aKTUBU3AIMH I03HABATEIbHOM
BEPOSITHOCTE. JeATeIbHOCTH;
- MOOYXICHUE 00yJaIOIINXCsl COOTIOIAaTh Ha
Y crioBHass BEPOATHOCTb. ypoke
Hesasrcnmble cobbiTyis OOIIENPUHATEIE HOPMBbI HOBEIEHMUS, IPaBUIA
OnemMeHTbI 4 OOIIEHUS CO
KOMBMHATOPVIKM ;ng:;lgf;ﬂir:;f;romqecngn paboTHHKaMU)
Cepun 5 (oOy4atorumMucs), IPUHITUTIE YaeOHOM
nocrnenoBaresibHbIX AUCLUIUIMHBL 1
UCMBITAHMIA. CaMOOPTaHU3aLUH;
E - PUBJICYCHHE BHUMAHUS 00YYarOIINXCS K
Vicn bIT?H M;J HyIn. LIEHHOCTHOMY acCIEKTY
CryyaiHbii BoiGop 13 M3ydaeMBIX Ha YPOKaX SBJICHHIA, OpraHu3aIus
KOHEYHOU uX paboTHI ¢
COBOKYIMHOCTU [10JIy4aeMOH Ha YpOKE COLIMAJIbHO 3HAYUMOM
o nHpopmanuen —
CryyainHble BENMMYMHBI 14 bop

HHUIIMMPOBaHHUE ee 00CYKACHNUS,
BBICKa3bIBAHUS 00YJAIOIIUMHCS



Ne HanmeHoBaHue
n/n pasfernoB N Tem
npor paMMbl

OBLL EE KONMYECTBO
YACOB MO
NPOIrPAMME

11 KJIACC

KommuectBO  OneKTpOHHbIe

yacoB
Bcero

Ne HammeHosaHuWe pasgernoB Kornmyectso

n/m 1 Tem nporpaMmbi

1 3aKOoH BornbLUMX
yucen

2  OnemeHTbl
MaremMmarnyeckom
CTarnUCTUKN

3 HenpepbiBHble
CryYanHble BENMYUNHbI
(pacnpeneneHus),
noKasaresibHoe 1
HOpMariHoe
pacrnpenerneHns

4 PacnpeneneHue
MyaccoHa

5 Casizb Mexay
CIly4anHbIMN
BEMMYMHaMM

6 O600LeHne n

cucTemMarmsauus
3HaHUN

YyacoB
Bcero

5

11

(undyposble)
obpasoBarerbHble
pecypcbl

OnEeKTPOHHbIE

(umdpoBbie)

obpazoearerbHble

pecypcel

Yyer paboyein npor pammbl
BOCMUTaHUS

CBOETO MHEHHUSI 10 €€ MOBOJLY, BHIPAOOTKU
CBOETO K Hel

OTHOUICHUS;

- UCTIOJIb30BaHKE BOCIIHTATEIBHBIX
BO3MOYKHOCTEH COJEPKAHUS

y4e0HOTO IIpeaMeTa Yyepes AEMOHCTPALIHIO
00yUaroIuMCs

[IPUMEPOB OTBETCTBEHHOTO, IPayKAAHCKOTO
TIOBEACHMS,

MIPOSIBJICHUS YEJIOBEKOIIOOUS 1
JI0OpPOCEPACIHOCTH, Yepe3 Mo100p
COOTBETCTBYIOIIMX TEKCTOB ISl YTCHUS, 3a/1a4
ULl peLeHNs],

MPpOOJIEMHBIX CUTYalui Uil 00CyXKICHNS B
KJacce;

Y yert pabo4ein NporpamMmbl BOCIUTaHUS

-YCTaHOBJICHHE IOBEPUTEIbHBIX OTHOLICHHH
MEXKTY

MeJarornaeckuM paboOTHUKOM H
00yJarIUMHCS,

CIIOCOOCTBYIOLIMX TIO3UTUBHOMY BOCIIPHSITHIO
00yJarIUMHCS

TpeOOBaHUH U TPOCHO TEIarOTHIECKOTO
paboTHHKa,

IIPUBJICYECHHUIO MX BHUMaHUSA K 00CY)KIaeMol Ha
ypoke

uH(pOopMalnK, aKTUBU3AINH [T03HABATEIBHON
JeATENEHOCTH;

- MOOYXICHUE 00YJAIOIIMXCsI COOTI0IaTh Ha
ypoke

OOIICTTPUHATHIC HOPMBI IOBEICHHS, TPABHJIA
00IIeHNs CO

CTapUIMMU (IeJarornyecKuMy pabOTHUKAMK) U
CBEPCTHUKAMU

(oOy4aronIMucs), IPHHITATIE YIeOHOH
JIMCIIUATUTHHBI 1

CaMOOpraHU3aLyy;

- MpUBJICYCHHE BHUMAHHUS 00YJarOLINXCS K
LEHHOCTHOMY aCHeKTy

H3y4aeMBbIX Ha YpOKaXx sIBICHUI, OpraHu3anus
UX paboTHI ¢

MOJy4aeMOi Ha YpOKe COLMAIbHO 3HAYMMON
nHpopmanmei —

WHHIUAPOBAHKE e 00CYKICHH,
BBICKa3bIBAHUS 00YYAIOIIUMHUCS



Ne HammeHosaHuWe pasgernoB Kommyectso OnNEKTPOHHbIE Y yeT pabo4er Nporpammbl BOCTIUTaHUS

n/n 1 TeM NporpaMmbl YyacoB (umdpoBbie)
Bcero obpasoBareribHble
pecypchbl

CBOEro MHEHHUS T10 €€ MOBOJY, BEIpaOOTKH
CBOETrO K Hel

OTHOIIICHUS,

- HCIIOJIF30BaHNE BOCITUTATEIBHBIX
BO3MOXKHOCTEH CO/IEpKAaHUS

y4eOHOro MpeMeTa 4epe3 AEMOHCTPALUI0
00yJaromumMcst

[IPUMEPOB OTBETCTBEHHOTO, TPAXKAAHCKOTO
TTOBEICHMIS,

MPOSIBJICHUS YEJIOBEKOJIIOOMS U
JI0OPOCEPACIHOCTH, Yepe3 mo100p
COOTBETCTBYIOIINX TEKCTOB JUISI YTCHUS, 3a]1a4
JUIS pelLeHus,

MPOOIIEMHBIX CUTYalUi sl 00CYKICHUS B
KJacce;

OBl EE KOIMNMYECTBO 34
YACOB IO
MPOrPAMME
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