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IMosicuuTeIbLHAA 3aIHCKA

[IporpamMma o MareMaTHKe Ha YPOBHE CpeJIHEro oOIIero o0pa3oBaHus COCTaBIEHA HA OCHOBE:

— ®@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoanuu B Poccutickoni Denepamnumy;

— @enepalbHOTO TOCYJAPCTBEHHOTO OOPa30BAaTENBHOTO CTAaHIApTa CpPEeIHEro oOmIero oO0pa3oBaHUSA,
yTBEpKJI€HHOTO npukazoM MunoOpuayku oT 17.05.2012r. Ne413 (¢ u3MeHEHUsIMU U JOTIOJTHEHUSIMH);

— mpukaza MunmnpocsemieHus: ot 18.05.2023 Ne 371 «O06 yTtBepxkacHUN deaepaibHON 00pa3oBaTEIHbHON
IPOrpaMMBbI CpeIHEro 001Iero 00pa3oBaHus (C U3SMEHEHUSMHU U JIOMOTHEHUSIMHU ),

— ¢enepanpHO paboueil mporpaMMbl cpeHero oomero odpa3oBanus npeamera «Maremarukay s 10-
11 kmaccoB (yriayOJaeHHBIN YPOBEHB);

— OcHoBHass oOpa3oBaTelbHas TporpamMma OCHOBHOTO oOrmiero obpaszoBanuss MBOVY «llymHoBCcKas
COlLL».

HenasiMu n3yueHus MaTeMaTUKU HAa YPOBHE CPEHETO 00IIero 00pa3oBaHus SIBISIFOTCS:

CTAHOBJICHUC H Pa3BHUTHUC JIMYHOCTU O6y‘-IaIOHI€FOCSI B e¢ CaMOOBITHOCTH U YHUKAJIbHOCTH,
OCO3HaHME COOCTBEHHOMU HHIUBUAYAJIBbHOCTH, IIOABJICHHUC JKH3HCHHBLIX IINIAHOB, T'OTOBHOCTH K
CaMOOITPECACIICHUIO,

-IO0CTHKCHHUE BBIITYCKHUKAMU IUIAHUPYCEMBIX PE3YJIbTAaTOB!: KOMHeTeHHI/Iﬁ n KOMHGTGHTHOCTCI\/'I,
ONPCACIIICMBIX JINYHOCTHBIMU, CeMeI\/‘IHLIMI/I, 06H_IGCTBGHHBIMI/I, TroCcy1apCTBCHHBIMU HOTpe6HOCTﬂMI/I
n BO3MOXXHOCTIMHA 06yqa10merocs1 cTapuero HIKOJBHOTO BO3pacTa, HH}IHBHJIyaHBHOfI
O6pa30BaTeHBHOﬁ TpaeKTOpI/Ieﬁ €ro pasBuTuAa U COCTOAHUCM 300POBbA.

3amauu:

dbopMupoBaHrE MATEMATUYECKOTO CTUJISI MBIIILICHUS;
pa3BHUTHE UHTEpeca O0yUaIONMXCs K U3YYCHHIO MATEMAaTUKH Ha YTITyOJICHHOM YPOBHE;
HUCIIOJIB30BAHUEC MATEMATHYCCKUX MOI[CJICI71 AJid pCHICHUS TMPUKIAIHBIX 3aaa4, 3aJad U3 CMCEKHBIX
JUCHUIUINH;
NpUOOpPETEHHNE OIBITa OCYIIECTBICHHS Y4eOHO-HCCIEI0BATENbCKOM, MPOSKTHON U MH(POPMAIIMOHHO-
MO3HABaTEILHOM JESITCIIFHOCTH,
pa3BUTHE WHAMBUAYAIbHOCTH M TBOPYECKHX CIIOCOOHOCTEH, HAmpaBiIeHHOE Ha MOATOTOBKY
BBIIMTYCKHUKOB K OCO3HaHHOMY BBIOOpY Mpodeccuu, CBSI3aHHOH C MPHUKIAIHBIM HCIIOIb30BaHUEM
MaTE€MaTHUKHU.
MecTo y4eOHOro npeaMeTa B y4eOHOM IJIaHe HIKOJIbI

Ha usyuenue npeamera «Matematukay otBoautcs 544 yaca: B 10 kiacce yueOHOro Kypca «Anredpa

¥ Havaja MaTeMaTHYecKoro aHaims3a» - 136 yacoB (4 yaca B Henemo), yaeoHoro kypca «I'eomerpus» -102
yaca (3 Jaca B Hefeno), yueOHoro kypca «BeposaTHocTs U cratucTuka - 34 vaca (1 gac B Hepenmo); B 11
KJlacce yuebHoro kypca «Anredpa» - 136 gacoB (4 daca B Henento), yueOHoro kypea «I'eomerpus» -102
yaca (3 yaca B HeJlent0), yueOHoro Kypca «BepodaTHoCTh u cTaTicTUKa» - 34 yaca (1 yac B Hezeto).

I. TInanmpyemble pe3yJbTaThl 0CBOEHHS MPOrpaMMBbI NpeaMeTa «MaTeMaTHKa» HA YPOBHE

OCHOBHOI0 00111er0 00pa30BaHUNA

JIMYHOCTHBIE pe3yJbTaThbl

TpaKJaHCKOE c(hOpPMUPOBAHHOCTh TPAKAAHCKON TO3UIMK OOYYAIOIIErocss Kak aKTUBHOTO W OTBETCTBEHHOIO

BOCIIHITaHNE YJIeHa POCCHHCKOTO OOIIECTBa, MPEJCTAaBIEHHE O MaTeMAaTHYECKNX OCHOBaX (PyHKIIMOHHPOBAHHS
Pa3IUYHBIX CTPYKTYp, SBICHWH, NPOIEAYpP TPaKITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCH H
JIPyroe),yMEHUE B3aUMOJICHCTBOBATh C CONMAJIBHBIMH WHCTUTYTAMH B COOTBETCTBUH C UX
(YHKIMSIME 1 Ha3HAUYECHUEM

MMaTpUOTHYECKOE | CPOPMUPOBAHHOCTH POCCHUICKON TpaXKTAaHCKOH WICHTUYHOCTH, YBAKCHHUS K TMPONUIOMY W

BOCITUTAHUE HACTOSIIIIEMY POCCHUICKON MaTeMAaTHWKH, IIEHHOCTHOE OTHOIICHHE K JIOCTIDKEHHUSM POCCHUCKHX
MaTEMaTUKOB U POCCUMCKON MaTeMaTHUECKOM LIKOJbI, UCIIOJb30BAHUE 3TUX JOCTUXKEHUI B IPYrUX
HayKaX, TEXHOJIOTHAX, chepax IKOHOMHUKH

JyXOBHO- OCO3HAaHUE AYXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapoja, C(HOPMHPOBAHHOCTH HPABCTBEHHOI'O

HPaBCTBEHHOE CO3HAHUS, STUIECKOTO TIOBEICHHUS, CBSI3aHHOTO C MPAKTUIECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH

BOCIIUTaHHUE U IeATENbHOCTHI0 YUEHOT0, OCO3HAHHUE JIMYHOTO BKJIA/IA B IOCTPOCHUE YCTOWYMBOTO OYAYIIETo

ACTETUYECKOE ACTETUYECKOE OTHOIICHHWE K MHpY, BKJIIOYAs OSCTETHKY MAaTeMaTHYeCKHX 3aKOHOMEPHOCTEH,

BOCITUTAHUE 00BEKTOB, 3a/lad, PEIICHWH, PACCYXIACHHH, BOCIPHUMYHMBOCTH K MATEMAaTHYECKUM AacIEeKTaM
pa3IUYHBIX BUIOB HCKYCCTBA

(huznyeckoe c(OpMUPOBAHHOCTh yMEHHUS MPHUMEHATh MaTeMaTHYecKHe 3HaHHs B WHTEpecax 3I0pOBOTO H

BOCTIIHITAaHUE Oe3omacHoro o0pasa JKW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JIOPOBBIO (37I0pOBOE MUTAHHE,
cOaJTaHCHPOBAHHBIN PEKHUM 3aHITHH U OTJIbIXA, peryjsipHas (u3nyeckasi akTUBHOCTD), (PU3UUECKOE




COBCPIICHCTBOBAHUC IIPH 3aAHATHUAX CHOpTI/IBHO—OS,HOpOBHTeJIBHOﬁ JACATCIBHOCTBIO

TPYyI0BOE
BOCITUTaHHE

TOTOBHOCTh K TpPYAY, OCO3HAaHWE IIEHHOCTH TPYIOJIOOMs, HWHTEpeC K pPa3IUYHBIM chepam
Mpo(eCCHOHANBHON /IEATENbHOCTH, CBA3AHHBIM C MAaTeMaTHKOW M e€ MPWIOKEHUSIMH, yMEHUE
COBEpIIIaTh OCO3HAHHBIN BBHIOOP OyayIei mpodeccuu U peain30BhIBaTh COOCTBEHHBIC KU3HCHHBIC
TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO W camMOoo0Opa3oBaHUIO Ha
MIPOTSHKEHUU BCEH JKM3HH, TOTOBHOCTh K aKTUBHOMY YYACTHIO B PCHICHUH TMPAKTUYCCKUX 3ajad
MaTEeMaTUICCKON HAMIPaBICHHOCTH

9KOJOTHUYECCKOC
BOCIIMTAaHUEC

c(hOpPMUPOBAHHOCTH IKOJOTHUYECKOW KYJIBTYpPhI, TOHUMAHHUE BIVSIHHUS COLIUATBHO-YKOHOMUYECKUX
MIPOIIECCOB Ha COCTOSIHME MPUPOJHON M COIMAIBHON CPENbl, OCO3HAHUE TII00ATBHOTO XapakTepa
9KOJIOTHYECKUX IMPOOJIeM, OPHEHTAlMS HAa TNPUMCHEHHE MaTeMAaTHUCCKUX 3HAHWUN IS PEIICHUS
3amad B 00OJACTH OKPY’KaIOIIEeH Cpebl, TUIAHWPOBAHWE ITOCTYNKOB U OIEHKH WX BO3MOXKHBIX
TTOCIICICTBUH I OKPYIKAIOMIEH CpeIbI

LIEHHOCTHU
HAy4HOI'O
MO3HAHUS

c(hOpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHON NPAKTUKH, MOHUMAaHHE MAaTEMaTHUYECKOM HAayKh Kak CQepbl 4YeI0BEYSCKOU
JIeATEIIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTHU JJIs1 pa3BUTHS UBWIN3ALMHU, OBIIAJICHUE SI3bIKOM
MaTE€MaTUKH M MaTEMaTHYECKOW KyJIbTypOH Kak CpeACTBOM IIO3HaHUS MHUpa, TOTOBHOCTh
OCYIIECTBIISITh IPOEKTHYIO M UCCIENOBATENBCKYIO IEATEIbHOCTh HHAMBUAYAJIBHO U B IPYIIIE

MeranpeaMeTHbIe pe3yJbTaThI

Iloznasamenvnoie YHU6epCcaibHble yqeﬁnbw oelicmeus

bazoBrie -BBIABIISITh W XapaKTePU30BAaTh CYIIECTBEHHBIC INPU3HAKA MAaTEMaTHYECKUX OOBEKTOB,
JIOTHYECKUC MOHATUH, OTHOIIEHUHN MEXY MOHATHIMHU, (POPMYJIUPOBATH ONPEICICHNS IOHATHH, YCTaHABINBAThH
JeicTBUS CYIIECTBCHHBIM NPHU3HAK KJIACCH(HMKAIIMKU, OCHOBAaHUS IS OOOOIICHHS W CpPaBHCHUS, KPUTEPUU
CIOCOOCTBYIOT MIPOBOIMMOTO aHAIIN3a;
(hopMHUPOBAHUIO -BOCIIPUHMMATh, (OPMYJIMPOBAaTh M NPeOOPa3OBBIBATH CYKICHHUS: YTBEPAUTCIbHBIC H
YMCHHIA: OTpHIIATEIbHBIC, CMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHEIC,
-BBIABIISITh MATEMaTUYEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TIPOTUBOpEYMs B (akrax,
JTAHHBIX, HAOJIOJICHUSX U YTBEPXKACHUSX, MTPeIaraTh KPUTCPHH [Tl BBISBICHHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUUNI;
-IenaTh BBIBOABI C HCIIONB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKITIOUeHUH, YMO3aKITIOUSHUH TI0 aHAJIOTHH;
-IIPOBOJIUTH CAMOCTOSTEIIBHO J0KA3aTeIhCTBA MATEMATHUECKUX YTBEPKIACHUIM (TIPSIMBIE U OT
MPOTHUBHOIO), BBICTPAMBATh  APTyMEHTAIIMI0, [PUBOJIUTH TPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BEIBO/IBL,
BBEIOMpATh CIOCOO pemieHusT y4deOHOW 3amadu (CpaBHHBATh HECKOJIHKO BAapHAHTOB PEIICHHUS,
BEIOMPATh HanboJIee MOAXOASAIINN ¢ YYETOM CAMOCTOSTENBHO BBIICICHHBIX KPUTEPUEB)
BbazoBbie -HMCII0JIB30BaTh BOIPOCHI KAaK MCCIIEOBATEIbCKUI WHCTPYMEHT MO3HAHUS, (HOPMYJIUPOBATH
WCCIIEIOBATENBCK | BOMPOCH], (DUKCHUPYIOIINE MPOTHBOpedre, Npo0iIeMy, YCTaHAaBIMBAaTH WCKOMOE W JaHHOE,
ue neiicTBus | popMHPOBATH THIIOTE3Y, ApIYMEHTHPOBATH CBOKO MO3UIHI0, MHEHHE;
CHOCOOCTBYIOT -IIPOBOJIUTh ~ CAMOCTOSITENIFHO  CIUIAHUPOBAaHHBIA ~ AKCIEPUMEHT, HCCIEJOBaHUE  TIO
(hopMupoBaHUIO YCTaHOBJIGHHUIO OCOOCHHOCTEH MaTeMaTU4eCKOro OOBEeKTa, SBICHHS, IPOIECCa, BBISBICHUIO
YMCHHIA: 3aBUCHMOCTEH MEXy 00BEKTaMH, SBJICHUSIMH, IIPOIIECCAMH;
-CaMOCTOATENLHO (OPMYNIHUPOBaTh 000OIIEHNST W BBIBOJBI M0 PE3yJIbTaTaM MPOBEIEHHOTO
HaAOIIOJICHNs, WCCIIEeOBAHMS, OIEHUBATHh JOCTOBEPHOCTh IMONyUYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
000011IEHNIH;
-IPOTHO3MPOBATh BO3MOYKHOE pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEIOI0KEHNS O €r0
Pa3BUTHU B HOBBIX YCIIOBHUSAX
Pa6ora c -BBIABIIAITH ACPHUIUTH HH(POPMAIINK, JaHHBIX, HEOOXOAUMBIX JUIS OTBETa Ha BOMPOC W IS
nHpOopMaruei peIIeHHs 3a1a4H;
CHOCOOCTBYIOT -BBIOMpaTh HMHMOPMAIMI0 M3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB, aHAIU3UPOBATH,
(hopMupoBaHUIO CUCTEMAaTU3UPOBaTh W  HWHTEPIPETUPOBATh WHGPOPMAIMIO PA3IUYHBIX BHIOB U  (opMm
YMEHHUI: MpeICTaBIEHUS;
-CTPYKTYPHPOBaTh HH(DOPMAILIMIO, IPEACTABIATh €€ B pa3iMuHbIX (opMax, HLUTIOCTPHUPOBATH
rpaduuecKy;
OIICHUBATh HAJIEKHOCTh HH(OPMAIUH 110 CAMOCTOSTEIHHO CHOPMYIUPOBAHHBIM KPUTEPHSIM
Kommynukamuenule ynusepcaivbnule yueoHvle 0elicmeus
Ob6menne -BOCIIPMHUMATL U (OPMYJIUPOBATh CYXKICHUS B COOTBETCTBUU C YCIOBHSIMH M IIEJISAMH
CHOCOOCTBYIOT oOIIeHNs, SCHO, TOYHO, I'PaMOTHO BEIpaXaTh CBOIO TOYKY 3PCHHS B YCTHBIX M HHCBMEHHBIX

(hopMupoBaHUIO

TCKCTAaX, JaBaThb MMOACHCHH 110 XO0A4Y PCIICHUA 3a1a49, KOMMCHTHUPOBATH HOHy‘IeHHHﬁ PE3YIIbTAT,




YMEHHUH: -B X0l OOCYXXAEHHS 3aJaBaTh BOIMPOCHI IO CYHIECTBY OOCYKIAaeMOl TEeMBbI, MPOOJIEMBI,
pelraemMoil 3anadd, BBICKAa3bIBAaTh H/CH, HALCJICHHbIE HA MOKMCK PELICHHs, CONOCTABISTh CBOU
CYyXKOACHUA C CYXIACHUAMH APYTHUX YYaCTHUKOB Auajiora, O6Hapy)KI/IBaTB pa3ian4yue U CXOJACTBO
HO3UIINHI, B KOPPEKTHOI hopMe GpopMyITupoBaTh pa3sHOTIIACHS, CBOU BO3PAKCHNUS;
-IIPEACTABIATh PE3YJIbTAThl PELICHHUsS 3aJaud, SKCIEPHMEHTA, HCCIIEIOBaHMsA, IPOCKTa,
CaMOCTOSTEIbHO BBIOMPAaTh (POPMAT BBICTYIUICHHS C YYETOM 3a/ay MPE3CHTAlMH U OCOOCHHOCTEH
ayUTOPHH.
CoBmecTHas -IOHUMAaTh M WCIIOJb30BaTh MPEHMYLIECTBA KOMAaHIHONH M WHAMBHIYAJIILHOH pabOTHI TpH
JESATEINbHOCTh pelmieHuH y4eOHBIX 3ajad, MPUHAMATh Lelb COBMECTHOW JIESTENbHOCTH, IUIAaHUPOBATh
CIIOCOOCTBYIOT OpraHu3alM0 COBMECTHOW pabOThl, paclpeiessaTh BHIbI padOT, IOrOBapHBaThCs, O0OCYXKIATh
(hopMHPOBAHHIO MPOIIECC U Pe3yNbTaT paboThl, 0000IaTh MHEHHST HECKOJIBKUX JIIOJICH;
YMEHHUIA: -y4acTBOBaTh B TPYHIOBHIX (opmax paboTsl (0OCYXICHHs, OOMEH MHEHHH, «MO3TrOBbIC

IITYPMBI» U WHBIE), BBIIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPIMHUPOBATh CBOU ACHUCTBHSA C IPYTUMHU
YJeHaMHd KOMaH[Ibl, OLEHHMBATh KayecTBO CBOETO BKJaga B OOMIMH TPOAYKT IO KPHUTEPHUSIM,
c(OpPMYJIMPOBaHHBIM YYaCTHUKAMHU B3aMMOACHCTBHUS

Pezynamuensle ynugepcaivHole yuedoHble oelicmeus

Camoopranuzany | COCTaBJIAThH IUIaH, aJTOPUTM PELICHUS 3a/add, BHIOUPATH CIIOCOO PEIICHUs ¢ yYETOM HMEIOIUXCS
s CIOCOOCTBYIOT | PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATb M KOPPEKTUPOBATH BapUaHTHI
(hopMHPOBaHHIO peuennii ¢ yu€ToM HOBOM HH(POPMAaLIUH

YMEHHUI:

CaMOKOHTpPOJIb -BJIaIETh HABBIKAMU I103HABATENBbHON PEQIEKCHM KaK OCO3HAHUS COBEPILIAEMBIX ACHCTBUN U
CHOCOOCTBYIOT MBICJIUTENBHBIX MPOLECCOB, UX Pe3yJbTAaTOB, BIAAETh CIOCO0AMH CaMOIMPOBEPKH, CAMOKOHTPOJIS
(hopMHPOBaHHIO Mpolecca U pe3ysIbTaTa pelIeHUs] MaTeMaTHIeCKOH 3a1a4H;

YMEHUI: -IPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpH PELICHUM 3aJayl, BHOCUTH

KOPPEKTUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYAHOCTEI];

-OIIEHHBATh COOTBETCTBUE PE3YJIbTaTa LEIH M YCIOBUSAM, OOBSICHITh MPUYUHBI TOCTHKCHUS
WIA HE JOCTH)KEHUS pEe3yJIbTaTOB JAEATENbHOCTH, HaXOIUTh OIIMOKY, JaBaTh OLEHKY
NpUOOPETEHHOMY OTIBITY

IIpenmeTHble pe3yJIbTaThI
[IpenmeTrHble pe3yabTaThl OCBOSHHS IIPOrPAMMBI II0 MaTEMAaTHUKE MPEACTaBIEHbl M0 rogaM o0ydeHHs
B CIEIYIOIIUX pa3lesiax MporpaMMbl B paMKaxX OTAEIbHBIX y4eOHbIX KypcoB: B 10-11 kiaccax — KypcoB
«Anrebpay, «I'eomeTpusi», «BeposiTHOCTh U CTATUCTUKAY.

Yueonslii kypc «<AJI'EBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

I. Coaepxanue o0yueHust
10 kiacce

Yuciia 1 BLIYUCIECHUA

Panmonanbubie

yucina. OOBIKHOBEHHBIE W JICCSITHYHBIE JPOOH, TIPOILEHTHI, OECKOHEYHBIC

nepuoaudeckue apoou. [Ipumenenne apoOeit 1 MPOLEHTOB A PeIIeHUs TPUKIIaIHBIX 3a/1a4 U3 Pa3InIHbIX
OTpacJieil 3HaHUM U peabHOM KU3HHU.
JleiicTBuTenbHbIC Uncia. PanrioHanbHble U UPpAIMOHAIBHBIE YHCIa. ApHPMETHUECKUE ONEPALUU C

JNEUCTBUTEIbHBIMA YUCIaMU. MoJynb JACHUCTBUTENBHOTO YHCIAa M €ro CBOMCTBA.

[Tpubmxénnbpie

BBIYMCJICHHUS], IPABUJIA OKPYTJICHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1enbpIM TokaszareneM. bunom Heiorona. Mcmons3oBanue moaxozsmieit Gopmbl 3amucu
I[CFICTBHTGHBHBIX YUCCIT IJId pCHICHUA MPAKTUYCCKHUX 3a/lad U MMPCACTABICHUA JaHHBIX.

ApudmeTnueckuii KOpeHb HATYPaTbHOU CTETICHH U €T0 CBOMCTBA.

Crermens ¢ PpallMOHAJIBHBIM IMOKA34aTCJICM U eé CBOﬁCTBa, CTCIICHb C I[GﬁCTBHTGHBHBIM II0Ka3aTcjIEM.

Jlorapudm uucna. Coiictsa norapudma. JlecITHIHBIC U HATypaTbHBIE JIOTapU(PMBI.

CuHycC, KOCHUHYC, TAHI'€HC, KOTAHT'€HC YHMCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC M apKTaHTE€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHNs U HEPABEHCTBA

ToxzaecTBa M TOXAECTBEHHbIE MpeoOpazoBaHUs. YpaBHEHHE, KOPEHb YypaBHEHHUS. PaBHOCHIIbHBIE
YpPaBHEHUS U ypaBHEHUSA-CIAEACTBUS. HepaBeHCTBO, pelieHue HEpaBEHCTBA.




OCHOBHBIE METO/bI pElIeHUs] LEeNbIX M JIpOOHO-pallMOHATBHBIX YpPAaBHEHMH U HEPABEHCTB.
MHorowieHsl 0T OJHOM MEpeMEHHOM. JleneHne MHOrowieHa Ha MHOTOWIEH ¢ octatkoMm. Teopema besy.
MHorousieHs! ¢ nenbiMu kodpduuuentamu. Teopema Buera.

[Ipeo6pa3oBaHMsl YUCIOBBIX BBIPAXKEHHM, COIEPIKALUX CTENEHU U KOPHH.

HppanuonaneHele ypaBHeHUs. OCHOBHBIE METOBI PEIIEHUS UPPALMOHAIBHBIX YPABHEHHH.

[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELIEHUS TI0KA3aTEIbHBIX YPaBHEHUM.

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIIMX JIOTApU(MBI.

Jlorapu¢dmuueckue ypaBHeHus1. OCHOBHBIE METO/IbI PELIEHUS JIOTapU(PMHUUECKUX YPaBHEHUI.

OcHOBHBIE TpUrOHOMEeTpHUeckre (Gopmyinbl. IIpeoOpa3oBaHNEe TPUTOHOMETPUUECKUX BBIPAKECHHM.
Pemienne TpUroHOMETPUYECKUX YPABHEHU.

Pemenne cucreMm IMHENHBIX ypaBHEeHUH. Marpuna cuctemsl JUHEMHBIX ypaBHeHUI. Onpenennrens
MaTpullbl 2X2, €ro TEeOMETPUYECKHMH CMBICI W CBOWCTBA, BBIUYMCICHHWE €ro 3HAYEHHUS, NPHUMEHEHUE
ONIpEACIUTENS Ul PELICHUS CUCTEMbI JUHEHHBIX ypaBHEHHMH. PellleHne mpuKIagHbIX 3a1ad ¢ IMOMOIIBIO
CUCTEMBbI JIMHEHHBIX YypaBHEHHU. [ccienoBaHne NOCTPOCHHOM MOJENM € TIOMOLIBIO MaTpul |
ONpeaCIUTENCH.

[TocTpoeHne MareMaTH4ECKUX MOJENEN peaJbHOM CUTYallMH C ITOMOIIBK YPAaBHEHUN U HEPABEHCTB.
[IpuMeHeHnEe ypaBHEHMII M HEPAaBEHCTB K PELICHUIO MaTeMaTHYECKMX 3aJad M 3aJad U3 Pa3InYHBIX
oOyacTell HayKu U peaJlbHOM KU3HU.

DOyHKUNH U rpapuKu

Oynkius, crnocoObl 3amanus (yHkiuu. B3anmuo oOpatnbeie ¢yHkimua. Kommosumms (QyHKITHA.
I'padux dpyskmm. DneMeHTapHbIe TpeoOpa3oBaHus rPapuKoB (PYHKITHH.

Obnactp ompeneneHus: U MHOXeCTBO 3HaueHuid (ynkiuu. Hymm ¢yskmmu. IIpoMexyTku 3HaK
nocrosHcTBa. YETHble M HeuéTHble QyHKuuu. Ilepnonmueckue ¢yHkuuu. I[IpoMexyTKH MOHOTOHHOCTH
¢ynkumu. MakcuMyMbl U MUHHUMYMBbI (QyHKIMU. HamOonpliee u HaMMeHbIee 3HA4eHUs (YHKIMU Ha
IIPOMEXKYTKE.

JluneiiHas, KBaJpaTWU4yHas © JpPOOHO-TUMHEHHas (QyHKIUH. DIEMEHTapHOE WCCIeOBaHuE U
HOCTPOEHHE UX TPAPUKOB.

Crenennast GpyHKIUS ¢ HAaTypaJbHBIM M IIEJIBIM TMOKa3aTeneM. E€ coiicTBa u rpaduk. CBoicTBa U
rpaduK KOpHS n-0if CTEeNEeHH Kak (pyHKIMK 0OpaTHOM CTENEHU C HaTypaJbHBIM ITOKa3aTesIeM.

[NokazaTenpHast u jorapudmuyeckas QyHKIUHN, UX cBOiicTBa U rpaduku. Vcnonap3zoBanue rpaduxos
GyHKIMHA 1S pelIeHUs YpaBHEHUH.

TpuroHomerpudeckass OKpPYKHOCTb, ONpEICICHHE TPUTOHOMETPUYECKHX (YHKIUH YHUCIOBOTO
apryMeHTa.

QOyHKIIMOHANBHBIE 3aBUCHMOCTH B pealbHBIX MpoIleccaX M sBICHHUAX. [pauku pearbHBIX
3aBUCHMOCTEH.

Havyana maTeMaTH4eCKOro aHajimu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHU MTOCIE0BaTEIbHOCTEH. MeTo1 MaTeMaTn4ecKOi MHYKIUH.
MOHOTOHHBIE U OTPaHUUYEHHBIE NTOCIIE0BATENbHOCTU. VIcTOpUS BOSHUKHOBEHHS MAaTEMaTUYECKOTO aHAIN3a
KaK aHaJln3a 0ECKOHEUHO MaJIbIX.

Apudmernueckass M reoMeTpudeckas Mporpeccud. beckoHeYHO yOBIBarollas TreoMeTpudecKast
nporpeccusi. CyMma OECKOHEYHO yOBIBarOIIel TeoMeTpuueckord mporpeccuu. JIuHeWHBIH U
SKCIOHEHIMAJIBHBIA pocT. Yucio e. @opMyna CII0XKHBIX HMPOLEHTOB. lcnonp30BaHWe NpPOrpeccHH UL
pEIIEHNUS PEeATbHBIX 3a7a4 IPUKIIaJHOTO XapaKkTepa.

HenpepsiBHble pyHKINHU U UX cBoiicTBa. Touku pa3pbiBa. ACUMITOTH rpadukoB ¢pyHkuuid. CBoiicTBa
(GYHKLIUI HENpepbIBHBIX Ha OTpe3ke. MeTo] HHTepBaIOB Ul pelleHns: HepaBeHCTB. [IpiMeHeHne cBOWCTB
HeTIPEPHIBHBIX (D)YHKIIMN IS pEIIeHUs 3a/1a4.

IlepBass u BTOpas mpousBoAHble (GyHKIMH. OnpeneneHue, reoOMETpUUECKU U (PU3HMUECKUI CMBICIT
MIPOU3BOIHON. Y paBHEHUE KacaTeIbHOH K TpaduKy (YHKITHH.

[TpousBonHble 31eMeHTapHbIX (yHKOUMA. I[Ipou3BogHas CyMMBI, NpPOU3BENCHMS, YAacCTHOIO U
KOMITO3UITUH (DYHKITHI.

MuoxecTBa H JIOTHKA

MHoecTBO, Onepaluy HajJ MHOXKECTBAMHU U UX cBoMcTBa. J{narpammel Diiepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O ammapaTra Ul ONMCaHUS pealbHbIX IPOLIECCOB W SABJICHUM, NPU PEUICHUH
3a7a4 U3 IPYTUX Y4eOHBIX MPEIMETOB.



Onpenenenue, TeopeMa, CBOWCTBO MaTeMaTH4eCKOro OOBEKTa, CJEACTBUE, JI0KA3aTeIbCTBO,
PaBHOCHUJIbHBIE YPAaBHEHHSI.

11 kaacce

Yuciia M BbIYHMCICHUSA

Hartypanbuble u nensie yucna. lIpuMeHeHue MpU3HAKOB MEIMMOCTH IENBIX YHCE, HauOONBIIHA
obmuii nemutens (nanee — HOJl) u Haumensinee odbmiee kparHoe (nanee — HOK), octaTkoB 1mo Momyito,
anroputma EBkiuaa ais pemeHus 3a1ad B [EJIbIX Ynciax.

Kommiekcubie ymcna. AnreOpandeckas M TPUTOHOMETpHUYEcKash (OPMBI 3alHMCH KOMIUIEKCHOTO
ycna. Apudmernyeckue omnepanui ¢ KOMIUIEKCHBIMH unciamu. M300pa’keHue KOMIUIEKCHBIX YHUCEN Ha
KOOpAMHATHOH mockocTu. @opmyiia Myaspa. KopHuU n-0ii cTE€NIEHH U3 KOMILIEKCHOTrO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEI JUIS pelieHus (PU3MUeCKUX U FTeOMETPHUUECKHX 3a7ad.

YpaBHeHHUsI U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPaBHEHHUI U HEPAaBEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS.
PaBHOCHITbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHHUI C MOMOIIbIO TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenue TpuroHoMeTpruECKUX HEPABEHCTB.

OcHOBHBIE METOIbI PEIICHUS TTOKA3aTENbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS] UPPAIIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS CUCTEM U COBOKYIHOCTEH palMOHAIBHBIX, HpPpPALUOHAIbHBIX,
MIOKa3aTeIbHBIX U JIOTapU(PMUUECKUX YPaBHEHHIA.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH.

[IpuMeHeHne ypaBHEHMH, CHCTEM W HEPABEHCTB K PELICHUI0O MAaTeMaTHYECKUX 3aJad U 3a1ad H3
pa3IMuYHBIX 00JacTel HAyKH U pealibHOM KU3HU, MHTEPIIPETalrs MOTyUYeHHBIX Pe3yIbTaToB.

DyHKIUH U rpaduKu

['paduk xommosunuu Qyskuuid. ['eomeTpuyeckue o0pa3bl YypaBHEHHWHI U HEPaBEHCTB Ha
KOOPAWUHATHOMW IJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U TPaUKH.

I'paduueckue MeTONBI pelIeHUs ypaBHEHUN U HEpaBeHCTB. | padudeckre METOABI pelIeHus 3a/1ad ¢
napameTpamH.

Hcnonp3oBanne rpadukoB (yHKIHMHA Ui HCCIEIOBAHHS IPOIECCOB M 3aBUCHMOCTEH, KOTOpBIC
BO3HUKAIOT MPH PEHICHUU 33]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U peaabHON KU3HU.

Hayana maTteMaTH4eCKOro aHajmu3a

[IpumeHeHre NPOM3BOAHONW K HCCIEAOBaHHUIO (YHKIMKA HAa MOHOTOHHOCTH M OKCTPEMYMBI.
Haxoxxaenre HanOobIIero ¥ HAMMEHBIIET0 3HAYCHUH HeTIPEPBIBHOM (DYHKITMH HA OTpe3Ke.

[IpuMeHeHre MpPOU3BOJHOM JUIsI HAXOXKIACHUS HAWIYYILETO PEIICHUs] B NMPUKIAIHBIX 3ajadax, s
OTIpeJIeNIeHUs] CKOPOCTH U YCKOPEHUS TPoIIecca, 3aJaHHOTO (POpMYIIoi niti rpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO NepBooOpa3HbIX. llepBooOpa3Hbie 31eMEHTApHBIX (YHKITHIA.
[IpaBuna HaX0XIEHHS TEPBOOOPA3HBIX.

WuTerpain. 'eomeTprudeckuii cMbICI HHTErpaia. Berauciaenue onpeaenéHHOro HHTerpana no popmyse
Hrrorona-Jleiioawnma.

[TpumeHneHue WHTErpana JUIsi HAXOXKACHUS TUIOIAe MIOCKUX QUryp U 00bEMOB reOMETPHUUECKHUX
TeI.

[Tpumeps! pemenuit quddepeHHaNbHBIX YpaBHEeHHH. MaTemMaTuyeckoe MOJAEIMPOBAHUE PEabHBIX
IPOIIECCOB ¢ TOMOIIBIO MU (HepeHINANBHBIX YPAaBHEHUI.

II. Ilmanupyembie pe3yJbTAThl OCBOCHHUS MPOTrPAMMbI
MpeameTHble pe3ynbTaThl

10knacc | K koHIry o0ydeHus B necsiToM Kiacce 00ydaronuics HayYUuTCs:

Yucna v BBIYUCICHHUSA:

CBOOOJIHO OMEpUPOBATh MOHATHAMHU: PANMOHAIBHOE YHCIO, OECKOHEYHas IepHOAMYecKas IpoOb,
MPOIEHTHI, HWPPAIMOHAIIEHOE YHCIIO, MHOXECTBA pAaIllMOHAIBHBIX M JACHCTBUTENBHBIX YHCET, MOIYJh
JICHCTBUTCILHOTO YHCIA;

MPUMEHATh OpOoOM W MPOLEHTHl Uil pelieHHs MPHUKIAAHBIX 3a7ad W3 Pa3IMiHbIX OTpaciel 3HaHUH U
peabHOM KU3HU;

MIPUMEHATh TPUONKEHHBIE BBIYMCICHHS, IPaBHJIA OKPYTJICHHS, MPHUKUIKY W OLEHKY pe3yibTara
BBIYHCJICHMUIA;

CBOOOJHO ONEpUPOBATH OHITHEM: CTEICHb C 1IeJIBIM MOKa3aTesieM, HCIIOIb30BaTh MOAXOIAIYI0 hopmy




3aMUCH ACHCTBUTEIILHBIX YHCEI AJISl PEILICHNs] TPAKTHUECKHX 3a/1a4 U MIPECTABICHUS TaHHBIX;

CBOOOZHO OTIEPHPOBATh MOHATHEM: apu(METHUECKUI KOPEHb HATYPaJIbHOM CTETICHH;

cBOOOJIHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAIlIOHAIBHBIM ITOKa3aTeNIeM;

CBOOOHO OTNIEPHPOBATH MOHATUAMH: JIOTapru(M yucia, AeCATHYHBIE U HATypalbHbIE JIOrapH(pMBI;

CBOOOJIHO OIIEPHPOBATH MOHATUSIMU: CHHYC, KOCUHYC, TAHTCHC, KOTAHTCHC YHUCJIOBOTO apTyMEHTa;

OIIEPUPOBATh MOHATHAMU: APKCHHYC, ApKKOCHHYC U apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHusi U HepaBeHCTBA:

CBOOOZHO ONEPUPOBATH MOHATUAMH: TOKAECTBO, YPaBHEHHE, HEPABEHCTBO, PAaBHOCHJIbHbBIE YPABHEHUS U
YpaBHEHHUS-CIIEICTBHS, PABHOCHIIbHBIC HEPABEHCTBA;

NPUMEHSATh Pa3UYHBIE METOJBl PEUICHUS pPalMOHANBHBIX W JAPOOHO-pAlMOHANBHBIX YpaBHEHHH,
MPUMEHSATh METOJI HHTEPBAJIOB [UIsl PELICHUS HEPABEHCTB;

CBOOOZHO ONEPUPOBATh IOHATHUSAMH: MHOTOWIEH OT OJHON MEpEeMEHHOH, MHOTOYIEH C LEIbIMH
ko3 urmenTaMm, KOpHI MHOTOUYIEHA, IPUMEHSTh JI€JIEHHEe MHOTOWICHA HA MHOTOYJIEH C OCTaTKOM, TEOPEMY
Besy u Teopemy Buera nist penienus 3anad;

CBOOOHO ONEPUPOBATH MOHATHAMH: CHCTEMa JIMHEHHBIX YpaBHEHHH, MaTPHLIA, ONPEACTUTENb MAaTPHILIBI
2 X 2 W ero reOMETPUYECKHHA CMBICH, WCIOIh30BaTh CBOWCTBA OMPENCTUTENS 2 X 2 NJIs BBIYHCIICHUS €T0
3HAYCHUS, IPUMEHSITH ONPEICITUTENHN JJIsl PELICHUS] CUCTEMBI JINHEHHBIX YPaBHEHHI, MOJICIUPOBATh PeajbHbIC
CUTyallud C TIOMOIIBIO CHCTEMBbl JMHEHHBIX ypaBHEHHUH, MCCIEJOBaTh MOCTPOCHHBIC MOAEIH C IOMOILBIO
MAaTpHIl ¥ ONpeAeIUTeNeH, HHTEPIPETUPOBATH IOJIyUYCHHBIH PE3yJIbTaT;

WCIIOJIb30BaTh CBOICTBA JeMCTBUI C KOPHIMH IS TPeoOpa30BaHUs BBIPAXKESHU;

BBHITIOJTHATh TIPEOOpA30BaHUSI YHCIOBBIX BBIPOKEHHH, COJCpKAIIMX CTENEHH C PalMOHAIBHBIM
MIOKAa3aTeleM;

HCIIOJIB30BaTh CBOMCTBA JIOTapu(MOB 17151 MPpeoOpa3oBaHus J0rapu(pMUIecKuX BbIPaKeHUH;

CBOOOZHO OMNEpUPOBATh TMOHSATHAMHU: HUPPAUUOHAIBHBIC, T[OKa3aTeibHble W JOTapu()MUUECKHUE
ypaBHEHHUS, HAXOAUTh HMX PEIIEHHS C TOMOLIbI0 PaBHOCHJIBHBIX MEPEXOJOB WM OCYIIECTBISS MPOBEPKY
KOpHE;

MPUMEHSAThL OCHOBHBIE TPUTOHOMETpHUYECKHE (POPMYIBI JUIS TPEOOpa30BaHUS TPUTOHOMETPHUYECKHUX
BBIpaKECHU;

CBOOOZHO ONEpPHUPOBATh IOHSATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, NIPUMEHATh HEOOXOIUMBIC
(OpMYIIBI ISl pelICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUUICCKHUX YpaBHECHU,

MOJIENIUPOBATh pealbHbIe CUTYyallud Ha S3bIKe anreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHHS,
HEPaBEHCTBA 10 YCIOBHUIO 331a4H, HCCIEN0BATh IOCTPOCHHBIE MOAEIH C HCIOIb30BAaHUEM ammapaTa anreOpsl.

DOyHKIUU U TPAPUKH:

CBOOOZHO OMNEpPHUPOBaTh TOHATUSAMH: (QYHKIHUS, CIIOCOOBI 3aiaHusi (DYHKIWH, B3aUMHO OOpaTHBIE
¢yHKUMHM, KoMno3uuusl QyHKOUH, rpaguk (QYHKUUH, BBIIOIHATH dJIEMEHTapHBIE MpeoOpa3oBaHus TpaduKkoB
(hyHKIIHIH;

CBOOOZHO ONEPHPOBATH MOHATUSAMH: 00JACTh ONPEAEIECHUS U MHOXKECTBO 3HauY€HWH (YHKLUH, HYyJIH
(YHKUIMH, TPOMEXYTKH 3HaK IOCTOSHCTBA;

CBOOOZHO ONEPUPOBATH MOHATHAMHU: UYETHbIE W HEY€THBIE (YHKUWHM, NEpUoIUYecKue (GyHKIMH,
MPOMEXKYTKA MOHOTOHHOCTH (DYHKIIUHM, MaKCUMyMbl U MUHHMYMBI (DYHKIIUH, HauOoJbIllee M HaUMEHbIIEe
3HauYeHue (YHKIUU HA TIPOMEXKYTKE;

CBOOOZHO ONEPUPOBATH MOHATHAMHU: CTENEHHAs (YHKLUMS C HAaTypajJbHBIM M LEJBIM IIOKa3aTeleM,
rpadyK cTeneHHOHW (YHKLUMHM C HATypalbHBIM M LENbIM IIOKa3aTeneM, rpaduk KOpPHS N-Of CTENEeHH Kak
(GyHKIUM 00paTHOH CTENICHU C HATYPAILHBIM ITOKa3aTeIeM;

OIIEpUPOBATh TOHATHUSIMH: JIMHEWHAs, KBaJpaTU4HAs W ApPOOHO-TUHEHHass (QYHKIUH, BBIIOJHAT
3JIEMEHTapHOE HCCIIEIOBAaHUE U TIOCTPOCHUE UX IPaUKOB;

CBOOOZHO OIEpUPOBaTh MOHATUSAMH: IOKa3aTelbHass M Jorapupmuueckas (yHKLUUH, X CBOHCTBA U
rpaduKy, UCTIONB30BATh X TPaUKH IS PEUICHUS YPaBHCHUH;

CBOOOZHO  ONEpUPOBaTb  MOHATUSIMH:  TPUTOHOMETPUYECKAsh  OKPYXKHOCTb,  ONpeAeCHHUE
TPUTOHOMETPUUECKUX (PYHKIMH YHCIOBOIO apryMEHTa;

WCTIONB30BaTh rpaduku QYHKINHN IS UCCIIEIOBAHNS MPOIECCOB M 3aBUCHUMOCTEH MPH pEelIeHrH 3a1ad
U3 APYTHX y4eOHBIX MPEIMETOB U PEaIbHON JKU3HH, BHIpaXKaTh (POPMYIIaMH 3aBUCUMOCTH MEXIY BETMUNHAMHY;

Hauayia maTeMaTH4eCKOro aHaau3a:

CBOOOJIHO ONEpPUPOBATH TOHATHUSAMH: apu(MeTHYecKass U TeOMEeTpUYecKass HporpeccHs, OECKOHEYHO
yOBIBaIOIIas TEOMETPUYECKasi MPOTPECcCHs, JHUHEHHBI W OKCIOHEHIHUANBHBIA pOCT, (HopMysa CIOXKHBIX
MIPOLIEHTOB, UMETh MIPEACTABICHHE O KOHCTAHTE;

HCIIOJIB30BaTh NPOTPECCHHU ATl PEILICHMs peaJIbHBIX 3a7ay MPHUKIAJAHOTO XapaKTepa;

CBOOOJIHO OIEPUPOBATh MOHATHIMU: IMOCIEIOBATEIFHOCTh, CHOCOOBI 3aJaHusl MOCIEA0BATEIHLHOCTEH,
MOHOTOHHBIE W OTPaHMYCHHBIE IOCIECJOBATENFHOCTH, MOHUMATh OCHOBBI 3apOKACHUS MaTeMaTH4eCKOTO
aHaJIM3a KaK aHajau3a 0ECKOHEYHO MaJbIX;




CBOOOJIHO OMEPUPOBATh MOHATUSAMHU: HENPEPBIBHBIC (DYHKIMH, TOYKW paspbiBa rpaduka (QyHKIUH,
ACUMIITOTHI TpadKka QYHKITHH;

cBOOOHO OMEpUpPOBaTh MOHATHEM: (QYHKIHA, HENpepbIBHas Ha OTpPe3Ke, MPHUMEHSATh CBOWCTBA
HENPEPHIBHBIX (PYHKIMU JJIs PEIICHUS 3a]1a4;

CBOOOJIHO OTIEPHPOBATH MOHATHAMH: TIEpBasi U BTOPasi MPOU3BOIHBIC (PYHKIINHU, KacaTellbHAs K TpaduKy
dbyHKIHY;

BBIYUCIATE IMPOU3BOJHBIC CYMMBI, MNPOU3BCACHHA, YaCTHOI'O M KOMIIO3MIIMU ABYX q)YHKHI/II‘/'I, 3HaTh
MTPOM3BOHBIE 3JIEMEHTAPHBIX (yHKIIHIA;

HCTIOTIB30BaTh TEOMETPUIECKUIA U (PU3NIECKHIA CMBICI ITPOU3BOIHON JIJIS pEIIeHHs 3a/1a4.

MHo:kecTBa M JIOTHKA:

CB060,[[HO OIICPUPOBATH NOHATHAMU: MHOKCCTBO, OIICpalliy HaJl MHOXXCCTBAMU,

WCTIIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN almapaT Jjs OMUCAHHUS PEalbHBIX IMPOIIECCOB W SBJICHUHU,
MIPH PEIIeHNH 3a/1a9 U3 APYTUX YIeOHBIX ITPETIMETOB;

CBOOOJIHO OIIEPHPOBATH TMOHATHSIMH: OIPEICICHUE, TEOpPeMa, YpPaBHEHHUE-CICACTBUE, CBOWCTBO
MaTeMaTHYeCKOro 00bEeKTa, JOKa3aTeIbCTBO, PABHOCHIILHBIC YPAaBHCHHS U HEPABEHCTBA.

11kaace

K xoHIy 00ydeHust B OJMHHAIIIATOM KJIACCE BBITYCKHUK HAYIHATCS:

Yucaa 1 BLIYUCTEHHUS:

CBOOOJIHO OTEPUPOBATH MOHATUSAMH: HATYPAJIbHOE W IENIO€ YMCIIO, MHOKECTBA HATYPAIBHBIX U IEIBIX
YHUCeJN, UCHOIb30BaTh Npu3Haku aenumoctu uenbix uyucen, HOJl u HOK HatypanbHbIX uncen sl peIIeHUs
3a/1a4, MPUMEHATh anroput™ EBximna;

CBOOOJIHO ONEPUPOBATH MOHATHEM OCTATKa [0 MOJYJIIO, 3allMChIBATh HATYPAJIbHBIC YUCIIA B PA3IMIHBIX
MO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO ONEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO KOMIUIEKCHBIX YHCEN,
MPEJICTABJIATh KOMILUICKCHBIC 4YHCIa B alreOpandyeckoil W TPUTOHOMETPUYECKOH (opme, BBIMOIHATH
apuMeTUYeCKHE ONepaluy C HUIMU U U300paxaTh Ha KOOPIUHATHOM IJIOCKOCTH.

YpaBHeHMsI U HEPABEHCTBA:

CBOOOHO OIEPHPOBATH TOHATHAMH: HppalHOHAIBHBIC, I[TOKa3aTeNlbHBIE W JIOTapH(PMHYECKUE
HEPaBEHCTBA, HAXOAUTh UX PELICHUS C TTIOMOIIBIO0 PABHOCHIBHBIX MEPEXO0B;

OCYIIECTBIISITh OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUIESCKOTO YPaBHEHHS,

CBOOOHO ONEPHPOBATH TOHATHEM TPUTOHOMETPHUIECKOE HEPABEHCTBO, MPUMEHATH HEOOXOIMMEBIE
(hOpMyIIBI JUTSI pEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUUCCKUX HEPABCHCTB;

CBOOOJIHO OIEPHPOBATH TMOHATHSIMH: CHCTEMa U COBOKYIHOCTh YypaBHEHWA U HEPaBEHCTB,
PAaBHOCWJIBHBIE CHCTEMBl M CHUCTEMBI-CIEICTBUSA, HAXOAUTh PELICHUS CUCTEMbl M COBOKYMHOCTEH
paIMOHAIBHBIX, HPPALMOHATIBHBIX, TOKA3aTSIbHBIX U JOrapu(MUUYECKUX YPABHCHUN U HEPABCHCTB;

peliaTh paloHaIbHbIC, HPPALMOHATBHBIC, TTOKa3aTeIbHBIC, JOrapu(MUICCKHE U TPUTOHOMETPUUECKUE
YpaBHEHUS U HEPABEHCTBA, COACPKAIINE MOAYJIU U TapaMeTphl;

MPUMEHATh TpadUvYecKre MEeTOAbl /IS pelIeHWs YpaBHEHHH W HEPaBeHCTB, a Takke 3amad C
rapameTpamu;

MOJICJIMPOBATh pEANbHBIC CHUTyallil Ha S3bIKE anreOpbl, COCTABIATh BBIPAXKCHUS, YPABHCHUS,
HEPAaBEHCTBA M WX CHCTEMBI 10 YCJIOBHMIO 33Jaud, MCCIEAOBATH MOCTPOEHHBIE MOJEIU C HCIOJb30BAHUEM
ammapara ajareOpsl, HHTePIPETHPOBATE MOJTYICHHBIN pe3yJIbTaT.

DYyHKIUU U TPAPUKH:

CTpOUTh TpadUKH KOMIO3UIMH (PYHKIUI C IMOMOIIBIO DIIEMEHTAPHOTO HWCCIEIOBAHUS W CBOWCTB
KOMITO3HUIIMK ABYX (DYHKIIMH;

CTPOUTH TEOMETPHUUECKIE 00pa3bl ypaBHEHU U HEPABEHCTB HA KOOPAMHATHOHN TUIOCKOCTH;

CcBOOOJIHO ONIEpUPOBATH MOHATHIMHE: TPa(UKA TPUTOHOMETPHUYECKUX (PYHKITHI;

MIPUMEHATH GYHKIMA JJI1 MOJIEIMPOBAHUS M HCCIIEIOBAHUS PEATHHBIX MTPOIECCOB.

Hauyana MaTeMaTH4eCKOro aHAIU3Aa:

KCIOJIb30BaTh MPOU3BOIHYIO JJIs UCCIICAOBAHUS (PYHKIIMU HA MOHOTOHHOCTh U 3KCTPEMYMBI,

HaXOAWTh HanOOJbIIIee U HAaMMEHbIIIee 3HaUeHNUs (DYHKITUH HEMPEPHIBHOM Ha OTPE3KE;

HCIIOJIB30BaTh MPOU3BOAHYIO U1 HAXOXICHHS HAWIYyUIIEero PELICHUs B MPUKIATHBIX, B TOM YHCIIE
COLIMAJIbHO-2KOHOMUYECKUX, 3a7aydax, s ONpeIeNeHUS CKOPOCTH U YCKOPEHHsI Mpolecca, 3aJaHHOTO
¢dbopmynoit nnu rpadukom;

CBOOOTHO  OTEpPUPOBATh IOHATHSAMU: TIEPBOOOpa3Has, OMPEHCHEHHBIA HWHTETPAN, HAXOIUTh
NepBOOOpa3HbIE AIEMEHTAPHBIX (PYHKIMH ¥ BEIYUCIATE UHTErpal o Gopmyie Hetotona-Jlelioaunna;

HaXOJWTh TUIOIIAIN ITIOCKUX QUTYp U 0OBEMBI TEJ C TIOMOIIBIO UHTETpasa;

MMETh TMPEACTABICHHE O MAaTeMaTUYeCKOM  MOJEIUMPOBAHMM HA  IPUMEPE  COCTABJICHHUA
TuQhepeHIHaTbHBIX YPABHCHUH;

peliaTh MPUKIAIHBIC 33]a4d, B TOM 4YHCJE COLMAIBHO-IKOHOMHYECKOTO M (PU3UUECKOTO XapakTepa,
CpeICTBAMH MaTEMaTUYECKOTO aHAJIM3A.




I11.

TemaTuyeckoe NJIAHUPOBAHUE

10 xnace
KoanyecTBo 4acos DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3jeioB U TeM (uudposbie)
n/m NMporpaMmal Bcero Konrpo IpaxTn o0pa3oBaTe/IbHbIC
JIbHbIE yeckue pecypeb
padoTsI padoThI
MHOKEeCTBO JEUCTBUTENBHBIX YHCEN.
1 MHorowieHsl. PaliuoHanpHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBI TMHEHHBIX
ypaBHEHUI
) Oynkiyu U rpaduku. CrenenHas QyHKIMs 12 1
C LIEJIBIM [I0KA3aTelleM
3 ApudmMeTHnyecKuii KOpeHb N-0H CTENEHH. 15 1
WppauroHanbHble ypaBHEHHSI
4 [NokazarenbHas Gpynkuus. [TokazaTenbHble 10 1
ypaBHEHUs
5 Jlorapudmuveckas QyHKITHS. 18 1
JlorapudMuueckue ypaBHEHUS
6 TpUroHOMeTpHUUYECKUE BBIPAKEHUS U 2 1
ypaBHEHUS
IlocnenoBarenbHOCTH U IPOrPECCUN 10 1
HenpepriBabie ¢pynkiun. [lponsBoanas 20 1
9 [loBTOpenue, 0600IIeHNE, CHCTEMAaTH3AIHS 5 5
3HaHUI
Hroro 136 10 0
KoaudecTBO 4yacos DJIEKTPOHHbIE
Ne HanmenoBanue pa3aesioB M TeM Kontpo IpakTu (uugpoBbIe)
n/m | mporpaMmsl Beero JIbHBIE YyecKue o0pa3oBaTeJibHbIE
padoTsI padoThI pecypceel
1 HccnenoBanne GyHKIHN ¢ TOMOIIBIO 29 1
MIPOU3BOIHOU
2 ITepBooOpa3Has U HHTErpal 12 1
3 I'paduku TpuroHoMeTpuyecKux PyHKIHH. 14 1
Tpuronomerpruieckre HEpaBeHCTBA
4 WppanmoHanbHble, MOKa3aTeNbHbIE U 24 1
norapuMuuecKue HepaBeHCTBA
5 KommnnekcHble uncna 10 1
6 HarypanbHble 1 nenble yucia 10 1
CucTeMBbl palliOHATIBHBIX, HPPAIIMOHAIBHBIX
7 MIOKa3aTeNIbHBIX U JIOTapUPMUIECKUX 12 1
YpaBHEHUI
8 3amauu c mapaMmeTpamMu 16 1
9 [ToBTOpeHue, 0000IIeHNE, CHCTEMATU3AITUS 16 )
3HAHHUU
Hroro 136 10 0




BocnuTarenpHblii MOTEHIIMA TAHHOTO Y4eOHOTO MpeAMeTa 00ecreurBaeT pealn3aluio CIeayonuxX
LEJIEBBIX IPUOPUTETOB BOCIIUTAHUS O0YYAIOIIMUXCS: CO3/IaHue OJarONpPUSTHBIX YCIOBUH JUIsl pa3BUTHS
COLIMAJIbHO 3HAYUMBIX OTHOIIEHUH IIKOJLHUKOB U, MPEK/E BCETO, IIEHHOCTHBIX OTHOIICHMIA:

— K 3HaHUSAM KaK MHTEJUIEKTYaJIbHOMY pecypcy, odecrednBaroemMy Oyayliee 4eaoBeka, Kak
pe3yNbTaTy KpONOTIMBOTO, HO YBJIEKATEIBHOIO YYEOHOT O TPYyAa;
— K KyJbType KaK JyXOBHOMY OOraTCTBY OOIIECTBa U BaXKHOMY YCIIOBHIO OLIYIIEHUS YEJIOBEKOM

HOJIHOTHI MPO’KUBAEMOM JKU3HH, KOTOPOE JAI0T EMY YTEHHE, My3bIKa, HCKYCCTBO, TE€ATp, TBOPUECKOE

CaMOBBIpaKEHHE.

Yueonsblii kypc «<'EOMETPUS
I. Coaepxanue o0yuenust
10 kace

IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATUS cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, NpocTpaHCTBO. IloHsTHe 00
AKCMOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3aumHOe pacnosnokeHHe TpsAMBIX B NIPOCTPAHCTBE: IEPECEKAIOUIMECS, NapajuleibHbIE WU
cKpemuBamomuecss npsMsle. lIpu3Haku ckpemmBaromuxcss NOpAMbIX. [lapamienbHOCTE HPSAMBIX U
IUIOCKOCTEW B IPOCTPAHCTBE: NapajuleIbHBIE NPSAMBIE B IPOCTPAHCTBE, NApAJUIEIBHOCTH TPEX MPSAMBIX,
napajieNlbHOCTh MPSMON M TUTOCKOCTH. [lapaniensHoe W IEHTpalbHOE NMPOCKTHPOBAHHE, M300paKeHHE
¢uryp. OCHOBHBIE CBOICTBa MapajuleIbHOTO NpoeKTHpoBaHUs. M3o0pakeHue (Guryp B mapajuieabHON
IPOCKIMHU. YINIBI C COHAIPaBICHHBIMU CTOPOHAMH, YIOJl MEXKIy NpPSAMBIMH B IIPOCTPAHCTBE.
[TapamienpHOCTh  IUIOCKOCTEW: NapajuleibHbIE IUIOCKOCTH, CBOWCTBA MApAJUIENbHBIX IUIOCKOCTEH.
[IpocTteiimme npocTpaHCTBEHHBIE (QHUTYpPHl HAa IUIOCKOCTH: TETPadap, Mapajuiesienume]l, MOCTPOSHHUE
CCYCHHUH.

[IeprieHAUKyYIAPHOCTD NMPSMOM U IUIOCKOCTHU: NMEPIEHAUKYIISIPHBIC IIPSIMBIE B IIPOCTPAHCTBE, MPSAMbIC
napauleJIbHble U NEPIEHIUKYIISPHBIE K IIOCKOCTH, IPU3HAK MEPHEHANKYJIIPHOCTH NPSIMON U IUIOCKOCTH,
TeopeMa O IPSIMOM MEepHEeHIUKYISIpHON TuiockocTH. OpTOroHanpHOE NpoekTupoBanue. llepnenaukynsap u
HaKJIOHHbIE: PACCTOSIHUE OT TOUYKH JI0 TNIOCKOCTH, PACCTOSHUE OT MPSAMOMN J0 IIIOCKOCTH, IPOSKIUS (PUTYpBHI
Ha IUIOCKOCTb. IlepneHauKyIspHOCTh IUIOCKOCTEH: NPHU3HAK MEPIEHAUKYJISIPHOCTH IBYX IUIOCKOCTEH.
Teopema 0 TpEX MEpNEHIUKYIAPAX.

VYrisl B IPOCTPAHCTBE: YroJI MEXAY MPSAMOW M IUIOCKOCTBIO, IBYI'PAHHBIA YIOJI, JUHEHHBIM yroi
JIBYTpaHHOro yria. TpéXrpaHHbIil 1 MHOrOrpaHHble yribl. CBOMCTBA IUIOCKUX YTJI0B MHOTOTPAaHHOIO YIJIA.
CBolicTBa IUIOCKMX W JABYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yIJIa.

MHOrorpaHHUKHU

Bunel MHOrorpaHHuKoB, pa3BEpTka MHoOrorpaHHuka. lIlpmsma: n-yronpHas mnpusma, npsmas H
HAaKJIOHHAas MpuU3Mbl, OOKOBas W IIOJIHAs IOBEPXHOCTh MNpu3Mbl. llapamienenunen, HpsIMOYTOJIbHBIN
napajuleJIenune U ero cBoiicrsa. Kpardaiimue myTH Ha MOBEPXHOCTH MHOTIOrpaHHUKA. Teopema Dinepa.
[IpoctpanctBennas Teopema Iludaropa. IMupamupma: n-yronpHas nmUpamMuaa, NpaBUIbHAsS U yCeu€HHAs
nupamubl. CBoiicTBa pébep M OOKOBBIX I'paHeil MpaBUIBHON mupaMuibl. [IpaBUiIbHBIE MHOTOTPAHHUKU:
IpaBWIbHAs TPU3Ma W IIpaBUJIbHAs NUPAMUAA, IpaBUWIbHAs TPEYrojbHas NUPAMHUAA W NPABWIBHBIN
TeTpa’ip, Ky0. IlpeacraBienue o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTa3/Ip, AOAEKASAP M UKOCAP.

Bblunicnienue 31€MEHTOB MHOTOTpaHHMKOB: pEOpa, auaroHanu, yrisl. Ilnomans OokoBoit
IIOBEPXHOCTM M TOJHOM MOBEPXHOCTH NPSIMOIM NPHU3MBL, IUIOIIAJb OCHOBAHMH, TeopeMa O OOKOBOM
MOBEPXHOCTU NpsAMOM npu3Mbl. Ilnomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON MUPAMUIBL,
TEeOopeMa O IUIOUIAIN yCEUEHHONW TUPAMHU/IBL.

CuMMeTpHsi B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU MPABUIbHBIX MHOTOTpaHHUKOB. CuMMeTpus B
IIPABWJIBHOM MHOTOTPAaHHUKE: CUMMETPHS Napauleenunea, CAMMETPHUS NPAaBUIbHBIX NPU3M, CUMMETPUS
IIPaBUIILHOM MUPAMMJIBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JUIMHA HEHYJIEBOTO BEKTOpa, BEKTOPBI
KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHUBOIIOJIOKHO HANpPABICHHBIE BEKTOPHl. PaBEHCTBO BEKTOPOB.
JIefCcTBHSL C BEKTOpAaMM: CJIOKEHHE M BBIYMTAHME BEKTOPOB, CyMMa HECKOJIBKAX BEKTOPOB, YMHOXCHHUE
BEKTOpa Ha uucio. CBONCTBa CIOXKEHHUS BEKTOpOB. CBOMCTBA yMHOXKEHMs BEKTOpa Ha 4ucio. [lonsatue
KOMILJIaHapHbIE BEKTOPBIL. [Ipru3Hak KoMILUTaHapHOCTH TPEX BEKTOPOB. IIpaBuio napamnenenunena. Teopema



0 pa3joXKEHUH BEKTOpa MO TpEéM HEKOMIUIaHApHBIM BekTopaM. [IpsiMoyronbHas cuctema KOOpIWHAT B
npoctpancTBe. Koopaunats! BekTopa. CBA3b MEX/1y KOOpJUHATAMM BEKTOpA U KOOpJIMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaJsipHOE MPOU3BECHIE BEKTOPOB.

11 knacc

Tesa Bpamenust

[MoHATHS: UIMHAPHYECKAs MOBEPXHOCTh, KOHWYECKAs IMOBEPXHOCTh, CepudecKas MOBEPXHOCTD,
oOpa3yromue noBepxHocteil. Tena BpalieHus: TUIUHAP, KOHYC, YCEUEHHBIN KOHYC, chepa, map. B3anmHoe
pacrionoskeHue chepbl M TUIOCKOCTH, KacaTelbHas TIOCKOCTh K chepe. M300pakeHne Tenm BpalleHUs Ha
iockocTH. Pa3BépTka uunuHapa u konyca. CuMMmeTpus cepsl U mapa.

O6BEM. OcHOoBHBIE CBOMCTBA 00BEMOB Teil. TeopeMa 00 00BEME PSIMOYTOJILHOTO Tapalieienuneaa
u cienctBus u3 He€. O0bEM NPSIMON U HAKIOHHOW MPU3MBI, IWIMHIPA, MUpaMUAbl U KoHyca. O0bEM mapa
Y I1apOBOI'0 CETMEHTA.

KomOunanuu Ten BpaiieHus 1 MHOTOTpaHHUKOB. [Ipru3ma, BoucaHHasi B IWJIMHIP, OMMCAaHHAS OKOJIO
mumuHapa. Ilepeceuenne cdepsl n mapa ¢ miockoctbro. Kacanue mapa u chepsl miockocteio. [lonsitue
MHOTOTpaHHHMKA, OMUCAHHOTO OKOJIO c(peprl, chepbl, BIUCAHHONH B MHOTOTPAHHUK WJTU TEJIO BPaIlCHHUS.

[Tnomaas TOBEpXHOCTH IMIIMH/PA, KOHYCA, IUIoMmab cepsl u e€ yacteid. [lomoOue B mpocTpaHCTBE.
OtHoteHnne 00BEMOB, MIIOMIAAEH MOBepXHOCTEH Mo00HbIX uryp. [IpeobpazoBanue moaoous, TOMOTETHSI.
Pemenue 3a1a4y Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHue cedyeHHWld MHOTOTPAHHMKOB M TeJ BpAlICHHs: CEUEHHUS IUIMHApa (MapaiienbHO U
NEPIIEHIUKYIJISPHO OCH), CEYEHHs KOHyca (IapajuleJIbHbIE OCHOBAHUIO U MPOXOASIIUE YEepe3 BEPILUHY),
CEYEHHs 11apa, METO/bI TOCTPOCHUS CEUEHUIT: METO/I CJIEe/I0B, METOJl BHYTPEHHETO IPOSKTHUPOBAHHUSI, METO
nepeHoca CeKyueil MmIocKoCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HaJ BeKTopaMu. BekTopHOe ymMHOXeHHE BeKkTOpoB. CBoiicTBa
BEKTOPHOTO YMHOXXeHHUA. [IpsaMmoyronbHas cuctemMa KOOpAMHAT B MpocTpaHCTBe. KoopauHaThl BeKTOpA.
Pasnoxxenue Bekropa 1o 0aszucy. KoopinHaTHO-BEKTOPHBIN METOJ NPU PELIEHUH FEOMETPUUECKUX 3aau.

JlBu:keHHsI B IPOCTPAHCTBE

JBwxkenuss npoctpanctBa. OroOpaxkenus. J[BmwkeHus W paBeHCTBO (uryp. OOmme CBoicTBa
JMBUKEHUA. BUIbI MBHKEHUI: MapaiienbHbIi epeHoc, eHTpalbHasi CUMMETPHS, 3epKallbHas CUMMETPUS,
OBOPOT BOKpYT mipsimoii. [IpeoOpazosanus nogodwus. [Ipsamas u chepa Diinepa.

II. Ilmanupyemble pe3yJbTAThl OCBOCHHUS MPOTPAMMbI
MpeameTHble pe3ynbTaThl

10knacc | K xoHiry o0ydeHus B necsiToM Kiacce o0ydaronuics HayYuTCs:

e  cBOOOJHO OIEPHPOBATH OCHOBHBIMH HMOHATHSMH CTEPEOMETPHUH IIPH PEIICHUH 33/1a4 M IPOBEICHUU
MaTeMaTHIECKUX PacCyKICHUI;

o IIPUMCHATh aKCUOMBI CTEPEOMETPUHN U CICACTBHUA U3 HUX IIPU PCHICHUU I'COMETPUICCKUX 3a1ad;

e KJIAacCH(UIMPOBATH B3aMMHOE PACIIOI0KEHHE MPSMBIX B IPOCTPAHCTBE, IIOCKOCTEH B IPOCTPAHCTBE,
HPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOIHO OIEPHPOBATH MOHATUSMHU, CBS3aHHBIMH C YyIJIaMH B TIPOCTPAHCTBE: MEXKIY HPSMBIMU B
HPOCTPAHCTBE, MEXIY MPSIMOHN M TTIOCKOCTHIO;

e CBOOOIHO ONEPHPOBATH MOHATHAMH, CBI3aHHBIMU C MHOTOTDAHHUKAM;

e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHIbl MHOTOTPAHHUKOB (TpHU3Ma, NMHpaMUIA, MPSMOYTOJIbHBIN
napajuresenuies, Kyo);

e KiaccH(UIMPOBATH MHOTOTPAHHUKH, BBIOWPAsk OCHOBAHHMS JUIS KITaCCU(PUKALIIHN;

o CBO6OI[HO OIICpHUPOBATH MOHATUAMU, CBA3AHHBIMU C CCYHCHUEM MHOTOTPAaHHUKOB IIJIOCKOCTBIO,

e BBHINOJHATH NapajlieNbHOE, LEHTPATbHOE M OPTOTOHAIBHOE MPOEKTHPOBaHUE (QHUTYyp Ha IIOCKOCTH,
BBITOJTHATH N300pakeHus! PUTYp Ha IIOCKOCTH;

o CTPOUTH CECUCHHA MHOTOTPAaHHUKOB pa3JIMYHBIMU METOJJaMU, BBITIOJIHATH (BI)IHOCHLIC) TMJIOCKHUC YCPTECIKU
W3 PUCYHKOB IIPOCTHIX 00BEMHBIX (QUTYDP: BHJ CBEPXY, COOKY, CHH3Y;

o BBIYUCIATH ILIOIIaau HOBerHOCTeﬁ MHOI'OI'paHHUKOB (an3Ma, HHpaMHJIa), T€OMCTPUUCCKUX TCII C
npuMeHeHHeM (HopMYyIT;

° CBO60ILHO OIICpUPOBATH MOHATUAMU: CUMMETPHUA B IPOCTPAHCTBE, ICHTP, OCh U IIJIOCKOCTHL CUMMETPHHU,
LEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPEI;

o CBOGOI[HO OIIEpHUPOBATH NOHATUAMU, COOTBETCTBYIOIIIMMHU BEKTOpPaM M KOOpAWHATaAM B IPOCTPAHCTBE,
BBITIOJTHATD JACHCTBUS HaJl BEKTOPAMH;

e pemaTh 3aJa4d Ha JOKA3aTEIbCTBO MAaTEeMAaTWYECKHX OTHOLICHHWH W HaXOXKICHHE T'€OMETPHYECKUX




BEIIMYMH, MPUMEHSS W3BECTHBIE METOABI IMPH PELIICHUU MATEMaTHUYECKUX 3a/Jad MOBBIIICHHOTO U
BBICOKOT'O YPOBHSI CIIOKHOCTH;

NPUMEHATh MPOCTEUIINE NPOrPaMMHBIE CPEACTBA U 3JEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI MpU
PELICHUH CTEPEOMETPUYECKUX 3a1a4;

W3BIIEKaTh, TMPeo0pa3oOBhIBATh W  HMHTEPIPETHPOBATh HWH(GOPMAIMIO O  TPOCTPAHCTBEHHBIX
reoMeTpUIecKHX PUrypax, MpeaCcTaBIeHHYIO Ha YepTexax U pUCYHKAX;

NPUMEHATh TMOJYyYCHHBIC 3HAHUS Ha MPAKTUKE: CPaBHHMBATh M aHAJIU3UPOBATh pealbHbIC CUTYAlHH,
MPUMEHSATh W3YYEeHHBIC MOHSATHS B IPOIECCe TOMCKA PEIIeHUs MaTeMaTHYeCKH COPMYIHMPOBAHHOM
npoOJeMbl, MOJEIUPOBATh pealbHbIE CUTyallMd Ha S3bIKE T€OMETPHUH, HMCCIEAOBATh IOCTPOCHHBIC
MOJICIM C WCHOJb30BAHHEM TI'E€OMETPHUYCCKUX TIOHSATHI W TeopeM, ammapara anreOpbl, pemarh
MPaKTUYECKUE 3a]a4M, CBI3aHHBIE C HAXOXKACHUEM I€OMETPUYECKUX BEIUYUH;

UMETh TPECTaBIeHUs] 00 OCHOBHBIX 3Talax Pa3BUTHA I'€OMETPHH KaK COCTaBHOHM 4acTu (yHIaMeHTa
Pa3BUTHS TEXHOJIOTHH.

11kaace

K koHIy 00ydeHus: B OJJMHHA/IIATOM KJIACCE BBIMTYCKHUK HAYYHUTCS:

CBOOOJHO OTEpPUPOBATh MOHATHSMH, CBA3AHHBIMH C HWIHHAPWYECKOW, KOHHYECKOH W cdeprudecKoit
MTOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI TTOJTYICHHS;

OTIepPUPOBATH MOHSATHSIMH, CBI3aHHBIMH C TE€JIaMH BPAILECHUS: [IIITUHIPOM, KOHYCOM, c(hepoii 1 IIapom;
pacrmo3HaBaTh Tela BpamieHus (MIIHHAP, KOHYC, cdepa U map) U OOBICHITH CIIOCOOBI TOTYUEHHUS TE
BpalllCHUS;

KITacCH(HUIMPOBATH B3aHMHOE PACIIONIOKEHUE c(Pephl U MITIOCKOCTH;

BBIUMCIISITh BEJIMYWHBI DIIEMECHTOB MHOT'OTPAaHHUKOB M TN BpallleHUs, OOBEMBI W  TUIOINAIH
MMOBEPXHOCTE MHOTOTPAHHUKOB U TEJ BPAIIEHUS, TEOMETPUIECKUX Tell C IPUMEHEHUEM (POopMyIT,
CBOOOJTHO OTIEPHPOBATH MOHATHSIMH, CBI3aHHBIMH C KOMOWHAIMSIMH TEJ BPAIIeHUS H MHOTOTPAaHHHUKOB:
MHOTOTPaHHUWK, BIIMCAHHBIA B cepy W OMHMCAHHBIA OKOJIO cdeprl, cdepa, BIFCaHHAS B MHOTOTPAaHHHUK
WJIH TEJIO BPAIICHNUS;

BBIYHCIATE COOTHOUICHUA MEXIY IIOINAAIMU HOBerHOCTeﬁ 1 00bEMaMu HO]IO6HBIX TCII,

n300pakaTh M3ydaeMble (DPUTYPBHI, BBITOIHATH (BBIHOCHBIE) ITUIOCKHE YEPTEKH M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (pUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEIl BPAIICHMSI;

W3BIIEKaTh, HHTEPIPETHPOBATH W  MPeoOpa3oBbIBaTh WHGOPMAIMIO O  TPOCTPAHCTBEHHBIX
TeOMETPUIECKHX (PUTypax, MPEICTABICHHYIO HA YepTeXaxX U PUCYHKAX;

CBOOOIHO OMIEPUPOBATH OHATHEM BEKTOP B IIPOCTPAHCTBE;

BEITIOJHSTH OTIEpAIH HaJl BEKTOPaAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAHHAT;

peuiaTb TCOMETPUUCCKUC 3a/la4r Ha BBIYMCIICHUEC YIJIOB MCXKAY MNPAMBIMUA U IJIOCKOCTAMU, BHIYHUCIICHUC
paCCTOHHI/Iﬁ OT TOYKHU OO IUIOCKOCTH, B LCJIOM, HAa MPUMCHCHNEC BCKTOPHO-KOOPAWMHATHOTO METOAA IIPHU
pelieHuy;

CBOOO/IHO OIEPHPOBATh TMOHSATHIMHE, CBS3aHHBIMH C JBIJKEHHEM B IPOCTPAaHCTBE, 3HATh CBOWCTBA
JIBMOKCHMI,

BBITIOJIHATH I/I306pa)KCHI/ISI MHOI'OI'paHHUKOB W TCJI BpallCHUA IIpU [apalyICJIbHOM TIICPEHOCE,
LEHTPAIBHON CHUMMETpPUH, 3epKaTbHOW CHMMETPHHU, IPU TOBOPOTE BOKPYT MPSIMOM, MPeoOpa3oBaHUS
o00us;

CTPOUTHh CEUYEHHs] MHOTOTPAHHMKOB ¥ TeN BpalleHHs: CeueHWs IIuHApa (mapajuieNbHO W
MIEPIICHANKYIISIPHO OCH), CEUYEHUs] KOHyca (MapaJuielbHbIe OCHOBAHHUIO W MPOXOJAIINE Yepe3 BEPIINHY),
CCYCHUS 111apa;

HCIIOJIb30BaTh METOAbI IMOCTPOCHUA CEUCHUIL: METOJ CJIIEA0B, METOA BHYTPCHHEIO NPOCKTUPOBAHUS,
METO/I IIEPEHOCa CEKYIICH MIIOCKOCTH;

JTIOKa3bIBaTh TEOMETPUUCCKHIE YTBEPKICHUS;

MPUMEHSATh TeoMeTpuyeckue (aKThl I PEIIeHHS CTEPEOMETPHUYECKHX 3a/1ad, MPEeAToIararonx
HECKOJIBKO IIaTr0B PEICHNUs, €CIIM YCIOBHSI TPUMEHEHUS 3a]]aHbl B SIBHOW 1 HESIBHOH (hopme;

pemaTe 3aJadd Ha J0Ka3aTelbCTBO MAaTEMaTHYECKWX OTHONICHWA W HaXOXKACHWE T€OMETPUYECKHIX
BEJIMYHH;

NIPUMEHSTh IIPOTPaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI IIPU PELICHUU
CTEPEOMETPHUCSCKUX 3a]1a4;

MIPUMEHATH TONyYeHHbIE 3HAHUS Ha TPaKTHUKE: CPaBHUBATh, aHAIM3HPOBATh M OIEHUBATH pPEabHBIC
CUTyallud, HIPHUMCHATHL HW3YUCHHBIC TIOHATHUA, TCOPCMBI, CBOWMCTBa B mpouecce IIOMCKa PpeIICHUA
MaTeMaTH4ecKu C(HOpMyIUPOBAaHHONW TPOOJIEMBI, MOJCIHPOBATH peajbHBIC CUTYallMd Ha S3bIKE
TEOMETPUH, HCCIEAOBaTh MOCTPOSHHBIE MOJIENH C KCIIONb30BAHUEM TE€OMETPHUYECKUX TOHSATHH U
TEOpeM, ammapara ajireOpbl, peliaTh MNPaKTHYCCKHE 3a/Ja4yd, CBsS3aHHbIC C  HAXOXKICHHUEM




reOMETPUYCCKUX BCIINYUH;
® UMCTHb NPCACTaBJICHUSA 00 OCHOBHBIX 3TaIax Ppa3BUTHUA IT'COMCTPUHN KaK COCTaBHOM YacCTH q)yH}_IaMeHTa
Pa3BUTHUA TEXHOJIOTHH.

IIl. TemaTtuyeckoe MIIAHUPOBAHUE

Ne HaumeHoBaHMe pa3eoB U TeM NPOrpaMMbl KoanuecTBo yacos JJIeKTPOHHbIE
n/n PaGouan PaGouan (uudposbIe)
porpamMMm | nmporpaMmma Ino o0pa3oBaTe/bHbIe
a KJjlaccam pecypcebl
10 ka1 11 ka
1 BBenenue B crepeoMeTpHio 25 25 Bubmmoreka LJOK
B3anmHOe pacnosoxeHne IpsMbIX B 8 2 https://m.edsoo.ru/7f4
MPOCTPAHCTBE 14736
3 [TapannensHOCTh IPAMBIX M IIOCKOCTEH B 14 https://
MIPOCTPAHCTRE 14 m.edsoo.ru/7f4131ce
4 [lepneHANKYIAPHOCTD MPSMBIX U IIOCKOCTEN B 4 4
IIPOCTPAHCTBE
5 YTJbl U pacCTOSHUS 21 21
6 MHOrorpaHHuKH 10 10
7 BekTophl B IpocTpaHCTBE 15 15
8 AHanuTHuecKasi FeOMeTpUs 15 15
9 O06bEM MHOTOTpaHHHKA 17 17
10 Tena BpareHms 24 24
11 [Inomaay NoBEpXHOCTU 1 00BEMBI KPYTIIBIX TEI 9 9
12 JBrxenus 5 5
13 IToBTOpEeHME, 0000IICHNE U CUCTEMATH3AITUS 37 s 32
3HAHUH
HTroro | 204 102 102

BocnuTarensHblii MOTEHIIMAT TAHHOTO Y4eOHOTO MpeaMeTa 00ecreunBaeT pealu3aluio CIeayonnX
LIETIEBBIX MPUOPHUTETOB BOCIIUTAHMS OOYYAIOIINXCS: CO3/IaHUE OJIarONPHUSATHBIX YCIOBHM JIJIST PA3BUTHSI
COIIMAJIbHO 3HAYMMBIX OTHOIIEHUH IIKOJIBHUKOB U, MPEKE BCETO, IEHHOCTHBIX OTHOILLICHUN:

— K 3HaHUSAM KakK MHTEJUIEKTYaJIbHOMY pecypcy, oOecrednBaroemMy Oyayliee 4enoBeka, Kak
pe3yNbTaTy KpPOMOTIMBOTO, HO YBJIEKATEIBHOTO YUYEOHOTO TPYyaa;
— K KyJbTYype KaK JyXOBHOMY OOraTCTBY OOIIECTBAa U BaKHOMY YCIOBHIO OITYIIEHUS Y€JIOBEKOM

TTOJTHOTHI TIPOKUBAEMOM KU3HH, KOTOPOE JAI0T EMYy YTCHHE, My3bIKa, HCKYCCTBO, T€ATpP, TBOPUECKOE

CaMOBBIPAKEHHUE.

Yueonnlii kypc «BEPOATHOCTDb U CTATUCTHUKA»
I. Coaepxanue o0yueHust
10 xknacce

I'pad, cBs3HbI Tpad, myTu B rpade: mukibsl U nenu. CreneHb (BaJeHTHOCTh) BepuMHbL. ['padsl Ha
IUIOCKOCTH. JlepeBbsl.

CnyualiHple SKCHEPUMEHTHI (OMBITHI) U CIy4yailHble COOBITHS. DIIEMEHTapHbIE COOBITHUS (HMCXOJBI).
BepositHOCTh citydaiiHOro coObiTus. Bin30cTh 4acTOThl U BepOATHOCTU COObITHH. CiydalHble OIBITHI C
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITHUSAMHU.

Onepauuu HajJ COOBITUSIMU: IepecedeHre, 00beAMHEHNE, IPOTUBOIOIOKHBIE COObITHS. JlnarpaMmbl
Olinepa. opmyra cI0KEHUS BEPOATHOCTEN.

VYciioBHas BEPOSTHOCTh. Y MHOXKEHHE BepoATHOCTEH. [lepeBo ciydailHOro skcrepumenTta. dopmyna
noiHo# BepostHocTu. Popmyna baiieca. HezaBucumblie coObITHS.

bunapHbIli citydaiiHbIN OmBIT (MCHBbITaHUE), ycrex W Heyaada. HesaBucumblie ucnbitanus. Cepus
HE3aBUCHMBIX HCHBITAaHUN 0 mnepBoro ycnexa. llepectranoBku u Qaxropuan. Yucio codeTaHUM.
Tpeyronbuuk [lackans. @opmyna bunoma HeroToHa.

Cepus He3aBUCHMBIX UcTIbITaHUHN bepryiu. CinydaiiHblil BBIOOP U3 KOHEUHOW COBOKYITHOCTH.



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

Crnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHocTel. [lnarpamma pacnpenenenusa. Onepannu Haj
CIIy4yallHbIMU BEJIMYMHAMM. buHapHas ciydaiiHas BenuduHa. [IpuMepsl pacnpeneneHuil, B TOM YHCIIE
reoMeTpUIecKoe U OMHOMHUAIBHOE.

11 knacc

CoBMecTHOE pacnpeziesIeHue IByX ClIydaiHbIX BeJIMuuH. He3aBucumble Cilyd4aliHbIe BEIMYMHBI.

MaremaTnueckoe OXUAAaHHWE Ciy4daliHOM BenuuuHbl (pacnpeneneHus). Ilpumepsl npuMeHeHHs
MaTeMaTHYeCKOro OXXKHJaHus (CTpaxoBaHMeE, JoTepes). MaremaTHueckoe OKuaaHue OMHApHOM ciaydaiHOM
BEJIMYMHBL. MareMaTudeckoe OXKUAAHME CYMMBI CIIy4dallHbIX BEIMYMH. MaTemMaTHYecKoe O0)KHJaHUe
reOMEeTPUUECKOro 1 OMHOMUAIBHOTO paclpeieeHuH.

Jucnepcuss M CTaHZapTHOE OTKJIOHEHUE ClydyallHOM BeiauuuHbl (pactpenenenus). Jucnepcus
OuHapHOH ciy4allHOW BeNWYMHBL. MareMaTHYecKoe OXHJIAHUE IPOU3BEACHUS M IHUCIEPCHUS CYMMBI
HE3aBUCHMBIX CIyyallHBIX BenWYMH. Jlucmepcus U CTaHJApTHOE OTKJIOHEHME OWHOMHAIbHOTO
pacnpezeneHus. Jlucnepcus U CTaHAapTHOE OTKIIOHEHHE FEOMETPUUECKOTO PACIIPEACICHUS.

HepaBenctBo UYeOrbrméBa. Teopema UYeObrméBa. Teopema bepHymmu. 3akoH OONBIIUX YHCEI.
Bri6opounslii MeTosr uccnenoBanuil. BeiOopounsle xapakTepucThkd. OlleHHBaHUE BEPOSTHOCTH COOBITHS
110 BBIOOPOYHBIM JaHHBIM. [IpoBepka MpocTEHIINX TUIIOTE3 C TOMOIIBIO U3YUEHHBIX pAaCIPEIEICHUN.

HenpepeiBHble cinydaiinbie BenuuuHbl. [IpuMepel. @yHKIMS INIOTHOCTH BEPOSITHOCTH PACIPENETICHMUSL.
PaBHOMepHOE pacnipeneneHue U €ro cBOWcTBa. 3ajauu, NPUBOAIINE K MOKAa3aTEIIbHOMY PaclpeesICHHUIO.
3amayM, NPUBOJAIIME K HOpPMalbHOMY pacnpeneneHuto. @DyHKIMA IUIOTHOCTH — BEPOSTHOCTH
NOKA3aTeIbHOTO pacmpeseNieHus, (QyHKIUS TUIOTHOCTH BEPOSTHOCTH HOPMAJBHOTO pPACIpeesIeHHs.
@yHKIMS ITIOTHOCTH U CBOMCTBA HOPMAJILHOTO PACIPECIICHUS.

[locnenoBarenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITUH. 3a/auM, MPUBOASIINE K PACIPEIEICHUIO
ITyaccona.

KoBapuamust nByx ciydailHeix BenuuuH. Kosddumument nmueitHoi koppensiuu. CoBMeCTHBIC
HaOJIr0/1eHUs IByX BeJIMYMH. BpIOOpouHbIi K03hGUIMEeHT Koppensiuuu. Pasnnune Mexay THHEHHOH CBSI3bIO
Y IPUYMHHO-CJIEJICTBEHHOM CBA3bI0. JIMHEelHas perpeccusi, METOl HAMMEHBIINX KBaJIpaToB.

II. Ilmanupyemble pe3yJbTAaThl OCBOCHHUS NPOTPAMMbI
MpeameTHble pe3ynbTaThl

10 kaace | K koHITy 00y4eHUsI B eCATOM KJlacce 00YUarONIHIACs HAyYUTCS:

CBOOOZIHO OTEpHpOBaTh MOHATHIMHU: Tpad, miockuii rpad, cBs3HbA rpad, myTh B Tpade, memnb,
LIUKJI, IEPEBO, CTETICHb BEPIIHHBI, JIEPEBO CITYYaiHOTO SKCIIEPHMEHTA;

CBOOOJIHO OMNEPHUPOBATh TMOHITHAMHU: CIYYalHBINM SKCIIEPUMEHT (OIBIT), CIy4YallHOE COOBITHE,
3IIEMEHTapHOE CITydaifHOe COOBITHE (3JIEMEHTAPHBIN MCXO0JM) CIYyYallHOTO OIBITA, HAXOIUTHh BEPOSTHOCTU
CO6BITHI>'I B OIIbITax C paBHOBO3MOXHBIMU 3JICMCHTAPHBIMU CO6I)ITI/I$IMI/I;

HaXoAWuTh M (HOPMYyITHUPOBaTH COOBITHA: TepecedeHue, 00beINHEHNE JaHHBIX COOBITHIA, COOBITHE,
MTPOTUBOIIOJIOKHOE JaHHOMY, MCIIOIB30BATh AUArpaMMBbl Dijiepa, KOOPAUHATHYIO MPSAMYIO IS PEIICHHS
3a7a4, MOJb30BaThCS (OPMYIOH CIOKEHHsI BEPOSTHOCTEH Ui BEpOATHOCTEH ABYX M TpeX CIIydailHBIX
COOBITHIA;

OIICPUPOBATE TMOHATUAMU: YCJIOBHasd BEPOATHOCTb, YMHOXCHUEC BepOHTHOCTeﬁ, HE3aBUCHUMBIC
COOBITHS, JEPEBO CIYIaWHOTO JKCIEPUMEHTa, HAXOJUTH BEPOSATHOCTH COOBITHH C TIOMOIIBIO TpPaBHIIA
YMHOXEHHSI, IepeBa CIIyYaiiHOTO OITbITa, UCTIOIB30BaTh (POPMYITy TIOTHOH BeposTHOCTH, popmyny baiieca
MIpH PEIIeHUH 33]a4, ONPENeNsITh He3aBUCUMOCTh COOBITHIA 10 (JOpMYyIIe M 10 OpraHu3aliH CIyYailHOTO
IKCTIIEPUMEHTA;

MPUMEHATh HM3yYEHHbIE KOMOMHATOPHBIC (OPMYJIBI JIJsl MEPEUUCICHHS 3JIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITHI CITyYaifHOTO OMBITA, PEIICHUS 3a/1a4 110 TEOPUU BEPOSTHOCTEH;

CBOOOJIHO OTIEPHPOBATH MOHATHIME: OMHAPHBIN CITy9allHBINA OIBIT (MCIIBITAHKE), YCIIEX U Heynaya,
HE3aBUCHUMBIC HCIIBITAHUA, CCPUA I/ICHI)ITaHI/If/'I, HaXOoAUTb BEPOSATHOCTHU COOBITHI: B cepun HUCIILITAaHUI a0
MEpBOro ycliexa, B CEpHUHM HUCMBITaHMH bepHyjun, B OIBITE, CBA3aHHOM CO CIIyYailHBIM BBIOOPOM H3
KOHEYHOU COBOKYITHOCTH;

CBOOOJIHO OIEpPHPOBATh TOHATHSIMH: CIydaifHass BeNWYMHA, paclpeieNieHHe BEPOSTHOCTEMH,
auarpaMMa  pachpesiesieHusi, OWHapHas CclydyaifHash BeJMYWHA, TeOMETpUYecKoe, OMHOMHUAIBLHOE
pacnpeiencHue.

11 kaace | K koHITy 00ydeHHUs B OMHHAIIATOM KJIACCE BBIITYCKHUK HAYIHTCS:

ONIEPUPOBATH MOHATUSIMU: COBMECTHOE pAaCIpPEJIETICHHUE JBYX CIy4alHBIX BEJIUYMH, UCIOJIb30BaTh
Ta0JIMIy COBMECTHOTO paclpeielieHus JABYX CIyYalHBIX BEJIWYMH JJS BBIICICHHUS pacHpeesieHus
K10 BEIMYUHBL, ONPEACICHNS HE3aBUCUMOCTH CITyYalHbIX BETUYHH;

CBOOOJIHO OMNEPUPOBATH IOHATHEM MAaTEMAaTHYCCKOIO OXKUIAHUSA CIy4YalHOW  BEJUYHMHBI
(pactipeienieHus), MPUMEHATh CBOMCTBa MaTEMAaTHYECKOTO OXKMIAHUS NPH PEIICHUM 3a/1a4, BBIUUCISITH




MaTeMaTUYECKOe OXKUIaHue OMHOMHAIBHOTO ¥ TECOMETPUYECKOTO PACIIPEICIICHUH;

CBOOOIHO OTIEPUPOBATH MOHATHUSAMH: TUCTIEPCHS], CTAHAAPTHOE OTKIOHEHHE CIIyIalHOW BEIWIHHEI,
TIPUMEHSThL CBOWCTBAa IUCIEPCHH CIIYIalHOW BEMWYWHBI (pacHpeleNiCHHs) NpU PENICHUH 3ajad,
BBIYUCIISITH JUCIICPCHIO U CTAHJIAPTHOE OTKJIIOHEHHUE T€OMETPHUIECKOTO i OMHOMHUAIIEHOTO Paclpe/IeTICHH;

BBIYUCIISITh BBIOOPOYHBIE XapaKTEPUCTUKH II0 JaHHOW BHIOOPKE W OICHWBATh XapaKTEPUCTHKH
ICHEePAJIbHOM COBOKYIHOCTH JIaHHBIX I10 BBIOOPOYHBIM XapakTepucTukaMm. OIEHUBaTh BEPOSATHOCTH

COOBITHH ¥  TPOBEPATh  MPOCTEUIIne
pacnpenencHUsIMH.

CTaTUCTUYCCKUEC THUIIOTE3HI, IMOJIb3YsCh N3yUYCHHBIMUA

III. Temarnyeckoe MIAHUPOBAHUE

Ne | HaumeHoBaHMe pa3fesioB U TeM NPOrPaMMBbI KoanuyecTBo 4acoB DJIeKTPOHHbIE
n/n Padou | PabGouas (uudporbie)
as nporpamMma mno o0pa3oBaTeJibHbIE
nporpa | Kiaccam pecypcsl
MMa 10 ka 11 ka
1 DneMeHTH TeopuH rpados 3 3 bubmmorexa [JOK
2 Crny4aiiHbIe OTIBITHI, CITyYaifHbIe COOBITHS U 3 3 https://m.edsoo.ru/7f415
BEpPOSITHOCTH COOBITHI fdc
3 Onepauru HaJ MHOXXECTBAMH U COOBITHSIMH. https://
Clo’KEeHHE U yMHOKEHHE BEPOATHOCTEN. Y CIIOBHAS 5 5 m.edsoo.ru/7f417tb2
BEpOsTHOCTh. HezaBucumMbie cOOBITHS
4 DJeMeHTbl KOMOWHATOPUKHU 4 4
5 Cepun mocnenoBaTeNbHbIX UCTIBITaHUH. cnibiTanus
Bbepnymnu. CiryyaiiHbli BEIOOP U3 KOHEYHOM 5 5
COBOKYITHOCTH
6 CrnyvaiiHple BETMYMHBI U PacpeleNeHus 14 14
7 3aKkoH OOJIBIINX YUCET 5 5
8 DJIEMEHThI MATEeMATUYECKON CTATHCTUKHU 6 6
9 HenpepriBHbIE CiTydaiiHble BETMUYUHBI
(pacmipenenenus ), MoKa3aTeIbHOE M HOPMAIBHOE 4 4
pacnpenencHust
10 | Pacnpenenenue Ilyaccona 2 2
11 | CBs3p MEXIY CTyYalHBIMH BEIMIHHAMHU 6 6
12 | OOoOmeHne U cucTeMaTH3anus 3HaHui 11 11
Hroro | 68 34 34

BocnuTarenpHblii MOTEHLIMAT JaHHOTO Y4eOHOT0 npeaMeTa 00ecreurBaeT pean3aluio CIeayonuxX
IeJIEBBIX MPHOPUTETOB BOCIUTAHHSI 00YUAIOIIMXCS: CO3aHNe OJaronpHsITHRIX YCIOBUH I Pa3BUTHA
COLIMAJIbHO 3HAYUMBIX OTHOILIEHUH IIKOJILHUKOB U, IMIPEK/E BCET0, LIEHHOCTHBIX OTHOIICHMIA:

K 3HAaHUSIM KaK MHTEJJIEKTYaJIbHOMY pecypcy, odecneunBaroieMy Oyryliee yesloBeKa, Kak
pe3yNbTaTy KpONOTIMBOTO, HO YBJIEKATEIbHOIO YUEOHOI 0 TPYyAa;
K KyJIbTYpe KaK JyXOBHOMY OOraTCTBY OOIIECTBA U BaXKHOMY YCIOBHIO OLIYIIEHUS YE€JIOBEKOM
IIOJIHOTHI PO’KMBAEMOM JKU3HH, KOTOPOE JAl0T €EMY UTEHHE, MY3bIKa, HCKYCCTBO, T€ATP, TBOPUECKOE

CaMOBBIPa’>KCHHUC.
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