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IMosicuuTeIbLHAA 3aNIHCKA

[IporpaMMa o MaremaTHKe Ha YpOBHE CpeIHEro oOIIero o0pa3oBaHusl COCTaBIE€HA HA OCHOBE:

— ®@enepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 o6pazoBanuu B Poccuiickoii deneparnumy;

— @enepalbHOTO TOCYJAPCTBEHHOTO OOPa30BAaTEIBHOTO CTaHIApTa CpeaHero oOuiero oOpa3oBaHus,
YTBEPKJIEHHOTO nprkazoM MunobpHayku oT 17.05.2012r. Ne413 (¢ u3MEHEHUSIMU U JOTIOJTHEHUSIMHU);

— mpukaza MunmnpocsemieHuss ot 18.05.2023 Ne 371 «O6 yrBepxacHuu deaepaibHON 00pa3oBaTEIbHON
IPOrpaMMBbI CPEHETO 00IIEro 00pa30BAHMSD;

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

— OcHoBHast oOpa3oBaTeNnbHass TporpamMma OCHOBHOTO oOmiero ob6paszoBanuss MBOY «lIlymHoBckas
COlIIl».

HenssmMu n3yueHus MaTeMAaTUKHN HAa YPOBHE CPEHETO 00IIero oopa3oBaHus SBISIFOTCS:

CTAHOBJICHUC W Pa3BUTUC JIMYHOCTHU 06yqa101ueroc;1 B €¢ CaMOOBITHOCTH H YHUKAJIBHOCTH,
OCO3HaHHE COOCTBEHHOMU HUHIUBUAYAJIBHOCTH, IIOABJICHHUC JKWU3HCHHBIX INIAHOB, T'OTOBHOCTb K
CaMOOITPECACIICHUIO,

-IOCTHKCHHUE BBIITYCKHUKAMU IINIAHUPYEMBIX PE3YJIbTATOB: KOMHeTeHI_[I/Iﬁ n KOMHGTGHTHOCTeﬁ,
ONPCACIICMBIX JINYHOCTHBIMU, CGMCI‘/’IHBIMI/I, O6H.I€‘CTBGHHBIMI/I, ToCy1apCTBCHHBIMHA HOTpe6HOCT}IMI/I
n BO3MOXXHOCTSIMH 06yqa}0merocs{ CcTapuero HIKOJIBHOTO BO3pacTa, I/IH)II/IBI/UIyaJ'IBHOI\/'I
O6pa3OBaTCJILHOI>'I TpaeKTOpHeﬁ €ro pasBuTusa U COCTOAHUCM 300POBbA.

3agauu:

dbopMupoBaHrE MATEMATUYECKOTO CTUJISI MBILIUICHUS;
pa3BHUTHE WHTEpeca O0yUaAIONMXCS K U3YUCHHIO MATEeMAaTUKH Ha YTITyOJICHHOM YPOBHE;
HUCIIOJIB30BAHHUEC MATEMATHYCCKUX MOIICJIef/'I AJid pCHICHUSA TNPUKIIAAHBIX 3a4dad, 3ala4 U3 CMCEIKHBIX
JUCLUIUINH;
NpUOOPETEHHE OIBITa OCYIIECTBICHHS YU4EeOHO-MCCIEA0BATEIbCKOM, MPOSKTHON U MH(OPMAIIMOHHO-
MMO3HABATEILHOM JICSITETbHOCTH;
pa3BUTUE WHAMBUAYAIbHOCTH M TBOPYECKHX CIIOCOOHOCTEH, HAmpaBlIeHHOE Ha MOATOTOBKY
BBIITYCKHUKOB K OCO3HAaHHOMY BBIOOpY Mpodeccuu, CBSI3aHHON C NMPHKIAIHBIM HCIOJIb30BaHUEM
MaTE€MaTHKH.
MecTo y4eOHOro npeaMeTa B y4eOHOM IJIaHe HIKOJIbI

Ha uszyuenue npeamera «Matematukay otBoautcsa 544 yaca: B 10 kiacce yueOHOro Kypca «Anredpa

Y HayaJla MaTeMaTU4ecKoro aHanusa» - 136 gacoB (4 yaca B Hezeno), yueOHoro kypca «I'eomerpusi» -102
yaca (3 Jaca B HeJen), yudeOHoro kypca «BeposaTHocTh U cratucTukay - 34 vaca (1 gac B Hepenmo); B 11
KJacce yueOHoro Kypca «Anrebpa» - 136 gacoB (4 waca B Hezmeno), yaeOHoro Kypca «I'eomerpusi» -102
yaca (3 yaca B HeJlent0), yueOHoro Kypca «BeposaTHocTh u cTtatucTuka» - 34 yaca (1 yac B Hezeto).

I. TInanupyemble pe3yJbTaThl OCBOEHHS MPOrpaMMBbI npeaMeTa «MaTeMaTHKa» HA YPOBHE

OCHOBHOI0 00111er0 00pa30BaHUNA

JIMYHOCTHDbIE PE3yJbTAThI

TPAXKIAHCKOE c(OPMHUPOBAHHOCTh TPAKIAHCKOM TO3MIHMH OOYYaIOMIErocsi Kak akTUBHOIO W OTBETCTBEHHOT'O

BOCIIUTaHUE YJIeHa POCCHHCKOTO OOIIECTBa, MPEACTAaBIEHHE O MaTEMAaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHWS
pPa3IMYHBIX CTPYKTYp, SBICHHH, TPOIENyp TpakgaHCKOro oOmiecTBa (BBIOOPBI, OIPOCH U
Jpyroe),yMeHHe B3aUMOJICHCTBOBATh C COLMAIBHBIMH HMHCTUTYTaMH B COOTBETCTBHM C WX
(YHKIMSIME 1 Ha3HAUYEHUEM

naTpuoTudeckoe | chOpMHUPOBAHHOCTH POCCUHCKOM TPaXIAHCKOW WAEHTUYHOCTH, YBAXEHHA K TPONUIOMY |

BOCIIUTaHUE HACTOSIIEMY POCCUHCKONM MaTeMaTHKH, LICHHOCTHOE OTHOILUIEHUE K JOCTMIKEHHUSIM POCCUICKUX
MAaTEMAaTHUKOB U POCCUICKON MaTEeMaTUYECKOM IIKOJIbI, UCIONb30BAHUE ATUX TOCTHKEHUN B APYTUX
HayKaX, TEXHOJIOTHIX, cepax SIKOHOMHUKHU

JlyXOBHO- OCO3HaHME MOYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0o Hapona, C(hHOPMHUPOBAHHOCTH HPABCTBEHHOTO

HPaBCTBEHHOE CO3HAHUS, STUYECKOr0 NIOBEICHHUS, CBSI3aHHOTO C MPAKTHYECKUM NPUMEHEHUEM JIOCTHKEHUN HAyKH

BOCIIUTaHHE U IEATEIbHOCTHIO YIEHOTO, OCO3HAHHUE JIMYHOTO BKJIa/1a B IOCTPOSHHUE YCTOMYUBOTO Oy IyIIEro

ACTETHUYECKOE SCTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYAs 5SCTETUKY MaTEMaTHYECKHMX 3aKOHOMEPHOCTEH,

BOCIIUTaHUE 00BEKTOB, 3a/1a4, pEIICHUH, pacCyXICHUH, BOCHPUUMYUBOCTH K MaTeMaTHYeCKUM acleKTam
pa3JIMYHBIX BUJOB HCKYCCTBA

(huznyeckoe c(hOpPMUPOBAHHOCTh yMEHHWS IPHUMEHATh MaTeMaTW4YecKHe 3HAHWS B HHTEpecax 3J0pOBOTO M

BOCIIUTaHUE Oe3omacHoro oOpa3a JKW3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3J0POBEIO (3I0POBOE MHUTAHUE,
cOaaHCHpOBaHHbBIN PEKUM 3aHSTHU U OTABIXA, PEryiIsapHas gu3ndeckas aKTUBHOCTB), HU3HMUECKOE




COBCPIICHCTBOBAHHUE IIPHU 3aHATHUAX CHOpTI/IBHO-OSHOpOBHTCHLHOﬁ JACATCIBbHOCTBIO

TPYyZI0BOE
BOCIIMTaHUE

TOTOBHOCTh K TpPYAY, OCO3HaHHWE IICHHOCTH TPYAONIOOWS, WHTEpeC K pa3iudHbIM cdepam
po(heCCHOHANBHON AESITETPHOCTH, CBS3aHHBIM C MAaTeMAaTHKOW M €€ TPHIOKEHUSIMH, yMEHUE
COBEpIIIaTh OCO3HAHHBIN BHIOOP Oymymieit nmpodeccuu u peaan3oBbIBATH COOCTBEHHBIC KU3HCHHBIC
IJIaHBI, TOTOBHOCTh W CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpPa30BaHUIO Ha
MPOTSDKEHUN BCEH >KM3HU, TOTOBHOCTh K aKTHBHOMY VYACTHIO B PEIICHWH MPAKTHUSCKHUX 3a1ad
MaTEeMaTUIECKON HAMPaBICHHOCTH

3KOJOTHUYECKOC
BOCIIMTaAaHHEC

c(hOPMUPOBAHHOCTh IKOJIOTHUYECKOW KYJIBTYpPhl, TOHUMAHUE BIUSHUS COIMATbHO-DKOHOMHYECKUX
MIPOIIECCOB HAa COCTOSHUE IMPHUPOJHOW W COIUAIBLHOW CPebl, OCO3HAHHE TJI00AIBHOTO XapakTepa
9KOJIOTUYECKUX MPOOJIeM, OPHUCHTAIlMS HAa NPUMEHCHHE MAaTEMAaTHYEeCKUX 3HAHUU JJIS PEIICHUs
3ajla4 B OO0JIAaCTH OKPYXKAaIOIIeH Cpe/pl, IIAHUPOBAHUE IMOCTYIKOB W OICHKHM UX BO3MOHBIX
MTOCJICICTBHUH IS OKPY>KAFOIIEH CPeIbl

LEHHOCTH
HAy4HOTO
MIO3HAHUS

c(hOpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
U OOIIECTBEHHON MPAaKTHKH, MOHMMAHHUE MAaTEMaTHYECKOH HAayKu Kak cdepbl YelOBEYECKOH
JIEATEIIbHOCTH, 3TANOB €€ Pa3BUTUA U 3HAUMMOCTH JJIsl PA3BUTHUS IUBUIU3ALIMY, OBIaJICHUE A3BIKOM
MaT€MaTUKH M MaTEeMaTUYECKOM KyJNbTypOd Kak CpEICTBOM IIO3HAHUS MHpPa, TOTOBHOCTh
OCYILIECTBIISITh IPOEKTHYIO U UCCIEAOBATENBCKYIO IEATEIbHOCTh HHAMBUAYAJIBHO U B IPYIIIE

MeranpeaMeTHble pe3yJbTaThl

Iloznasamenvuoie YHU6epCcaibHble y'l66Hble oelicmeus

bazosrie -BBIABIISIT W XapaKTePU30BaTh CYIIECTBEHHbIE NPHU3HAKH MAaTeMaTHYECKHX OOBEKTOB,
JIOTUYECKUE MOHSTHI, OTHOIIECHUH MEXY MOHATUIMH, (GOPMYIHPOBATH ONPECTICHNUs TOHATHI, YCTaHABIUBATD
JIeiCTBHS CYIIIECTBCHHBIM NPHU3HAK KIACCHU(HUKAIMKA, OCHOBAHUS S OOOOIICHUS W CPAaBHEHHSI, KPUTCPHUH
CHIOCOOCTBYIOT MIPOBOIMMOTO aHAJIN34;
(hopmMupoBaHUIO -BOCIIPHHAMATh, (POpMyIHpoBaTe ¥ MpPeoOpa3OBBIBATH CYXACHHUS: YTBEpIUTENbHBIE U
YMCHHIA: OTpHIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHEIC,
-BBISBIISITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TMPOTHBOpEUYUs B (akTax,
JaHHBIX, HaGJIIOJIeHI/ISIX " YTBCPXKACHUAX, NTpEaiaraTb KpUTCPHUU JJI BBIABICHUA 3aKOHOMepHOCTeI7[
1 IPOTUBOPEYH;
-lenaTh BBIBOABI C FKCIIOJNIE30BAHUEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIIOUEHHH, YMO3aKIIOYSHU N TI0 aHAJIOTHH;
-IPOBOJIUTH CAMOCTOSTENILHO JJOKAa3aTebCTBA MAaTEMAaTHUECKIX yTBEPKACHUH (IIPSMBIC U OT
MIPOTHBHOTO), BEICTPaNBaTh apryMEHTAIMIO, IPUBOJUTE IPUMEPHI M KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CYXKJIEHVSI U BHIBOJIBL;
BBIOMpPATh CIOCOO pemeHns ydeOHOW 3amadn (CpaBHMBATh HECKOJBKO BAapHAHTOB pEIICHUS,
BBIOMpaTh HAU00JIee OIXOISIIUN ¢ YIETOM CaMOCTOSTEIBHO BBIJICIICHHBIX KPUTEPHUEB)
BbazoBsie -HMCII0JIB30BaTh BOIMPOCHI KaK HMCCIICIOBATEIbCKUI MHCTPYMEHT MO3HAHUSA, (OPMYIHUPOBATH
WCCIIEZIOBATENbCK | BOMPOCH, (UKCUPYIOMIME MPOTHBOpedne, Npo0iIeMy, YCTaHaBIWBaTh WCKOMOE W JIaHHOE,
ne neiictBus | (popMHPOBATH THITOTE3Y, ApTYMEHTHPOBATH CBOIO TTO3UITUIO, MHEHHE;
CIOCOOCTBYIOT -IIPOBOJIUTh ~ CAMOCTOSITENIFHO ~ CIUIAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCJICIOBaHHE 10
(hopMHPOBaHHIO YCTaHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SIBIICHUS, IPOIECCa, BBISIBICHHUIO
YMEHUI: 3aBUCUMOCTEH MEKIy 00bEKTaMH, SIBICHUSMH, ITPOIICCCAMI;
-CaMOCTOATENLHO (hOpMYIHpOBaTh 00OOIIEHHSI W BHIBOABI 1O pe3yjbTaTaM IMPOBEAEHHOTO
HaOIIO/ISHNsI, UCCIIEOBAHUs, OIIEHUBATh JIOCTOBEPHOCTH TOJYYCHHBIX pPE3yJbTATOB, BHIBOIOB U
0000I1IEeHNI;
-IPOTHO3UPOBATH BO3MOKHOE pa3BUTHE TPOIIECcca, a TAK)KE BBIBUTATh MPEATIONIOKEHHUS O €TO
Pa3BUTUHN B HOBBIX YCJIIOBUAX
Pabora c -BBIABIIAATH JePUIMTH MHPOPMAIINY, JAaHHBIX, HEOOXOIMMBIX JJISI OTBETa Ha BOMPOC W IS
uHbOopMaIei peTIeHuS 3a1a4H;
CIOCOOCTBYIOT -BBIOMpaTh  WHPOPMALMIO W3  HCTOYHUKOB  pAa3IMYHBIX THUIOB, aHAJM3HPOBATH,
(hopMupoBaHUIO CUCTEMAaTU3UPOBaTh W  HHTEPIPETUPOBATh HHGOPMAIMIO  Pa3IUYHBIX BUAOB ©  (QOpM
YMEHMUI: MpEJICTABIICHHUS;
-CTPYKTYpHpPOBaTh HH(POPMAIINIO, IPEICTABIATh €€ B pa3uyHbIX (hopMax, WILTIOCTPHUPOBATH
rpaduyecKy;
OILICHUBATh HAJIEKHOCTh MH(OPMAIIUH IO CAMOCTOSITEIHHO CHOPMYITUPOBAHHBIM KPUTEPHIM
KommyHnukamuensle ynusepcaivtole yueoHvle oelicmeus
Ob6menne -BOCIIPHHAMATh W (POpPMyNHpOBaTH CYXXICHHWS B COOTBETCTBHHM C YCIOBHAMU M IIETSMHU
CIOCOOCTBYIOT 0OIIIeHNs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TMCHMEHHBIX TEKCTaX,
(hopMupoBaHUIO JlaBaTh MOSICHEHUS IO XOJY PEUIeHHS 33/1a4i, KOMMEHTHPOBATh IMOJYYCHHBIA PEe3YyJIbTaT;




YMEHHI: -B X0Jie OOCYXIEHHs 3aJaBaTh BOINPOCHI MO CYLIECTBY OOCYXIaeMOH TEeMbI, MPOOIEMBbI,
periaeMoil 3aJa4d, BBICKa3bIBaTh WJCH, HAICJICHHBIC HA IOUCK PEIICHHUS, COINOCTABIATH CBOU
CyXKOACHUA C CYXICHHUAMH APYIUX YYaCTHUKOB OuaJiora, O6Hapy)KI/IBaTI) pasanyue m CXOACTBO
MO3UIIMH, B KOPPEKTHOH hopMe (hOpMYIIHPOBATH Pa3HOTIIACHS, CBOU BO3PAKEHHS;
-IIPECTABIATh PE3YJbTaThl PELICHUS 33/1a4d, DKCIICPUMEHTa, HWCCIICAOBAHUS, IIPOCKTA,
CaMOCTOSTEIbHO BBIOMPATh (POPMAT BBICTYIUICHUS C YUETOM 3a/ad HPE3CHTAIlMH U OCOOCHHOCTEH
ayIUTOPHH.
CoBMmecTHas -IOHUMAaTh M HCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHJHOW M HMHAWBUIYAIBLHOH pabOTHl HpH
JeATENbHOCTh pelieHnH  y4eOHBIX 3a[a4, MOPHHUMATh [eJdb COBMECTHOH [eSTeJIbHOCTH, IUIAHUPOBATh
CIIOCOOCTBYIOT OpraHM3alyi0 COBMECTHOW pPabOThl, pacmpenessiTh BUIbI PabOT, JIOrOBapUBATHCS, OOCYKIATh
(hopMHpOBaHUIO | MpOIEcC U Pe3ysbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKHX JIIOACH;
YMEHHUIA: -y4acTBOBaTh B TPYMIOBHIX (hopMax paboTel (0OCYkKICHHS, OOMEH MHEHHH, «MO3TrOBbIC

LITYPMBD» M MHBIE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JICHCTBUS C APYTHUMHU
ywIeHaMH KOMaH[bl, OLIEHMBaTh KadyeCTBO CBOEro BKJI3JAa B OOMMH NPOAYKT IO KPUTEPHUSM,
cOpPMYJIMPOBaHHBIM YYaCTHHUKAMHU B3aMMOJACHCTBUS

Pezynamuensle ynugepcaivHole yuedHbvle Oelicmeus

Camoopranuzaly | COCTaBJIAThH IUIaH, aJlTOPUTM PELICHUS 3a/add, BBIOMPATh CIIOCOO PELIeHUS ¢ y4€TOM MMEIOIUXCS
S CIIOCOOCTBYIOT | pECYpPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BapUAHTHI
(hopMHPOBaHHIO peueHnii ¢ yu€ToM HOBOI HH(pOPMAaLUH

YMEHM:

CaMOKOHTPOIIb -BJIaIETh HABBIKAMM IT03HABATEIbHON PEQIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUN U
CIOCOOCTBYIOT MBICJIUTENFHBIX MPOLIECCOB, UX PE3YJIbTaTOB, BIAaAETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
(hopMHPOBaHHIO Ipolecca U pe3yibTaTa pelleHuss MaTeMAaTHIeCKON 3a1a4H;

YMEHUI: -IPEBUJIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HMKHYTh IPHU pELICHUM 33Ja4M, BHOCHUTH

KOPPEKTUBBI B JIESATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAAHHBIX, HaWJICHHBIX OLIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

-OIICHHBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBHSAM, OOBSICHATH IPHYHHBI JOCTHIKECHHS
WIH HE JOCTHXKEHHS pe3yJbTaTOB JIESTEIBHOCTH, HAXOIWTh OINUOKY, JaBaTh OLEHKY
puoOpPEeTEHHOMY ONBITY

IIpenmeTHble pe3yJIbTaThI
[IpenmeTrHble pe3yabTaThl OCBOSHHS IIPOTrPaMMBI II0 MaT€MAaTUKE MPEACTaBIEHBI 0 rogam o0ydeHHs
B CIEIYIOIIUX pa3jesiax MporpaMMbl B paMKaxX OTAEIbHBIX Y4eOHBIX KypcoB: B 10-11 kimaccax — KypcoB
«Anrebpay, «I'eomeTpus», «BeposSTHOCTh M CTATUCTUKAY.

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

I. Coaepxanue o0yueHust
10 kiace

Yuciia 1 BLIYUCJICHUA

Panmonanbubie

yucina. (OOBIKHOBEHHBIE W JICCITHYHBIE JPOOH, TPOILEHTHI, OECKOHEYHBIC

nepuoauueckue apoou. [Ipumenenne qpoOeit 1 MPOLEHTOB A PeIIeHUs TPUKIIaIHBIX 3a/1a4 U3 Pa3IMYHbIX
OTpacJieil 3HaHUM 1 peaJbHON KU3HHU.
JeiicTBuTenbHble uncia. PanyoHanbHble U HppAMOHANBHBIE YHCTa. ApU(PMETHUECKHUE ONEpaluu C

JNEUCTBUTEIbHBIMA 4YHCIaMU. Moayiab JACHCTBUTENIBHOTO YHMCIa M €ro CBOMCTBA.

[Tpubmmxénnbpie

BBIYUCJICHUS, IIpaBUJIa OKPYIJICHUA, IIPUKKUAKA U OLICHKA pC3yJibTaTa BBIYHCJIEHUM.

Crenenp ¢ 1enbpIM TokaszarenieM. buHom Heiorona. Mcmons3oBanue moaxozsmieit Gpopmbl 3amucu
I[CﬁCTBHTCJIBHI:IX YUCCI OJid PCUICHUA MPAKTUYCCKUX 3ada4 U NIPECACTABIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HATYPATbHOM CTETICHH U €T0 CBOMCTBA.

Crermensn ¢ palrOHAJIBHBIM ITOKA3aTCJIICM U eé CBOﬁCTBa, CTCIICHb C HeﬁCTBHTeHBHBIM II0Ka3aTcJIEM.

Jlorapudwm uucna. CoiictBa jorapudma. JlecITHIHBIE U HATypaIbHBIC JIOTapU(PMBI.

CuHyc, KOCHUHYC, TAHT'€HC, KOTAHT'€HC YKCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC M apKTaHTEHC
YHCIIOBOTO apryMeHTa.

YpaBHeHHs M HEPABEHCTBA

ToxzaecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb ypaBHEHHUS. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHEHUs-clencTBUs. HepaBeHCTBO, pellieHue HepaBeHCTRA.




OCHOBHBIE METO/bI pEIIeHHUs] LEeNbIX MU JPOOHO-pallMOHATIBHBIX YpPAaBHEHWH U HEPABEHCTB.
MHorowieHsl OT OJHOM MEpeMEeHHOM. [lereHne MHOrowieHa Ha MHOTOWwIeH ¢ octatkom. Teopema besy.
MHorousieHs! ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHM, COIEPIKALUX CTENIEHU U KOPHH.

HppanuonanpHble ypaBHeHUs. OCHOBHBIE METOABI PELIECHHUS UPPALIMOHAIBHBIX YPABHEHHN.

[TokazarenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI PELICHMSI I0KA3aTEIbHBIX YPaBHEHUI.

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX JIOTAPU(DMBI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEIICHHS JTOTapU(MUUECKUX YPaBHEHHIA.

OcHoBHBIE TpUroHOMeTpHUueckue ¢opmyibl. IIpeoOpa3oBaHre TPUTOHOMETPUUECKUX BBIPAKEHHM.
PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM.

Pemenne cucreM JMHENHBIX ypaBHEeHUH. MaTpuna cucteMsl JUHEMHBIX ypaBHeHUI. Onpenennrens
MaTpullbl 2X2, €ro TeOMETPUYECKHUH CMBICI W CBOWCTBA, BBIUMCICHHWE €ro 3HAYEHUs, IPUMEHEHUE
ONpPEACIUTENS Ul PELICHUSI CUCTEMBbI JIMHEHHBIX YPaBHEHMH. PerleHne NpHKIagHbIX 3alad C MOMOIIBIO
CUCTEMBbl JIMHEHHBIX YpaBHEHHMH. lccienoBaHne TNOCTPOCHHOM MOJAENM C TIOMOILIBIO MaTpul U
ONPEACIIUTEINCH.

[TocTpoeHne MareMaTHUECKUX MOJENIEH peaJbHON CUTYallMH C ITOMOIIBI YPAaBHEHUN U HEPABEHCTB.
[IpuMmeHeHne ypaBHEHMII M HEPAaBEHCTB K PELICHHIO MaTeMaTHYECKHX 3aJad M 3aJad W3 Pa3IUYHBIX
oOyacTell HayKu U peaJIbHOM JKHU3HH.

DOyHKINY U rpapuKku

Oynkius, crnocodbl 3amanus (QyHkiuu. B3amMuo oOpatneie ¢yHkmmu. Kommosunms (yHKIHIA.
I'padux pyskmm. DieMeHTapHbIe IpeoOpa3oBaHus rpa@uKoB (PYHKITHIA.

Ob6nactp ompenesneHus: U MHOXECTBO 3HaueHuWd Qynkuuu. Hymnm dynxmum. IIpomexyTku 3HaK
nocrossHcTBa. Y&THble M HeuéTHble (QyHKuuu. Ilepuonmueckue ¢yHkuuu. I[IpoMexXyTKH MOHOTOHHOCTH
¢yHkumu. MakcuMyMbl U MUHHUMYMBI (QyHKUMU. HanOonpliee W HaMMeEHbIIee 3HA4YeHUS (YHKIUU Ha
IIPOMEXKYTKE.

JluneiiHas, KBaJpaTW4YHAas | JpPOOHO-TMHEWHas (QyHKIUH. DIEMEHTapHOE WCCIeOBaHUE U
HOCTPOEHUE UX TPaPUKOB.

CrenenHas (yHKIMSI C HaTypaJbHBIM U II€JIbIM TokazareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U
rpaduK KOpHS n-oif CTENEHH KaK (PyHKIMK 0OpaTHOM CTENEHU C HaTypaJbHBIM ITOKa3aTelIeM.

[okazarenpHas u jorapudmudeckas GyHKIUH, UX cBOiicTBa U rpaduku. Vcnonap3zoBanue rpaduxos
GyHKIMNA 1S pelIeHUs YpaBHEHUH.

Tpuronomerpudeckass OKpPYKHOCTb, ONpEICICHHE TPUTOHOMETPUYECKUX (QYHKIUH YHUCIOBOTO
apryMeHTa.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B pealbHBIX IIpoleccax U sBIEHUAX. [paduku peanbHbIX
3aBUCUMOCTEH.

Havyana maTeMaTH4eCKOro aHajimusa

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS MTOCIEA0BaTEIbHOCTEH. MeTo1 MaTeMaTH4eCcKOi MHTyKIUH.
MOHOTOHHBIE U OTpaHUYEHHBIE MTOCIIEI0BATENbHOCTH. VIcTOpUS BOSHUKHOBEHHS MaTeéMaTHYECKOT0 aHaIn3a
KaK aHaJin3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass ¥ TeoMeTpudeckas Iporpeccud. beckoHedHo yObIBarolas TreoMeTpudecKas
nporpeccusi. CyMma OECKOHEYHO  yOBIBAlOIIEH T'e€OMETpUYECKOW mporpeccud. JIuHeWHbIH U
9KCIIOHEHIMANBHBIA pocT. Yucno e. dopmyna ciaoXHBIX HpoLEHTOB. Vcmonb30BaHHWE MPOrpeccuu AJs
pEIIEHNUs PeANbHBIX 3a7a4d IPUKIAJHOTO XapaKkTepa.

HenpepriBHble GyHKINHU U UX cBOicTBA. Touku pa3pbiBa. ACUMITOTHI rpadukoB ¢pyHkuuii. CBoiicTBa
(GYHKLIUI HENpepbIBHBIX Ha OTpe3ke. MeToJ MHTepBaIOB JUIsl pellleHHs HepaBeHCTB. [IpuMeHeHne cBOMCTB
HeTIPEPHIBHBIX (DYHKIMA IJIs1 pEHICHUS 3a/1a4.

IlepBas u BTOpast nmpousBoAHble (QyHKIMHU. OmnpeneneHue, reOMETPUUECKU U (QU3MUECKUI CMBICT
MIPOM3BOHON. Y paBHEHUE KacaTeIbHOU K TpaduKy (QyHKITUH.

[TpousBonaHble 31eMeHTapHbIX (yHKIMHA. [Ipou3BogHas CyMMBI, TNPOU3BENCHMS, YACTHOTO U
KOMITO3UIINH (DYHKITHA.

MmuoxecTBa M JI0OrHKa

MHoecTBO, Onepaluy HajJ MHOKECTBAMHU U UX cBOMcTBA. J(narpammel Diiepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOTO amrapaTra JIjsi ONUCAaHUS pPealbHBIX IPOLIECCOB M SBJICHUM, NPU PEULICHUH
3a7a4 U3 IPYruX y4eOHBIX MPEIMETOB.



Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTH4YeCKOro OOBEKTa, CIEACTBHUE, JI0Ka3aTelIbCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS.

11 kaace

Yuciia ¥ BHIYHMCICHUS

Harypanbuble u nensie yucna. IlpuMeHeHue MpU3HAKOB JETMMOCTH IIENBIX YHCE, HauOOIBIIHIA
obmuit nenutens (nanee — HOJl) u Hanmensinee odiiee kparHoe (naigee — HOK), octatkoB mo mMomyito,
anroputMma EBKiuaa nis pemeHus 3a1ad B [EJIbIX Ynciax.

KommiekcHble ymcna. AnreOpandeckas M TPUTOHOMETpHUYecKas (OPMBI 3alHMCH  KOMIUIEKCHOTO
yucna. Apudmernyeckue onepanui ¢ KOMIUIEKCHBIMH udnciamu. M300paskeHue KOMIUIEKCHBIX YHCEN Ha
KoopauHaTHOM mockoctu. @opmyia Myaspa. KopHu n-oli cTeneHn u3 KOMILIEKCHOro uyncia. [Ipumenenune
KOMIUIEKCHBIX YUCEII JUIS pelleHus (PU3NUECKUX U T€OMETPHUECKHX 3a7au.

YpaBHeHHsI M HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPaBHEHHUI U HEPaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSI.
PaBHOCHITbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YpPAaBHEHUI C MOMOIIbIO TPUTOHOMETPUYECKOW OKPYKHOCTH.
PemeHne TpuroHOMETpUYECKUX HEPABEHCTB.

OcHOBHBIE METOIbI PELICHUS TTOKAa3aTeNbHBIX U JIOTApU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHUS] UPPAIIOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOJABl PEHIEHUS CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX, HWPPALHUOHAIBHBIX,
MIOKA3aTeNbHBIX U JJOTapu(MUUECKUX YPaBHEHHA.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaAMH.

[IpuMeHeHne ypaBHEHMH, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTeMAaTHYECKMX 3a1ad M 3a1ad W3
pa3IMYHBIX 00JacTel HAyKH U pealibHOM JKU3HU, HHTEPIIPETALUs MOTyYeHHBIX PE3yJIbTaTOB.

DyHKIUH U rpapuKu

I'paduk xommosunmu ¢Qyukuuid. ['eomeTpuyeckue oOpa3pl ypaBHEHHMH UM HEpaBEHCTB Ha
KOOPAMHATHOMW IIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U Tpa(UKH.

I'paduueckue MeTONBI pelieHus ypaBHEHUI W HEpaBeHCTB. | padudeckre METOABI pelIeHus 3a/1ad ¢
napameTpamH.

Hcnonp3oBanne rpadukoB (yHKIHMHA Ui WCCIEAOBAHHS IPOILECCOB M 3aBUCHMOCTEH, KOTOpHIC
BO3HUKAIOT MPU PEIICHUH 33]1a4 U3 IPYTUX yUEeOHBIX MPEAMETOB U peaabHON KU3HU.

Hayana maTeMaTH4eCKOro aHaJIM3a

[IpumeHeHrne TPOM3BOAHON K HCCIEAOBaHHWIO (YHKIMHA HAa MOHOTOHHOCTH M OKCTPEMYMBI.
HaxoxxaeHne HanOobIero 1 HAMMEHBIIETO 3HAYCHUH HeTIPEPhIBHOM (PYHKITNH HA OTpE3Ke.

[IpumMeHeHne NpOU3BOJHON ISl HAXOXKIACHUS HAWIYYIIErO PEIICHHs] B MPUKIAIHBIX 3a1adax, Ijs
OTIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS Tpoliecca, 3aJaHHOT0 (opMyIIoi Wit rpaduKoM.

[TepBooOpasHas, OCHOBHOE CBOWMCTBO NepBooOpa3HbIX. llepBooOpasHbie 37eMEHTApHBIX (YHKITHIA.
[IpaBuna Hax0XA€HUS IEPBOOOPA3HBIX.

WuTerpan. 'eomeTpudeckuii cMbICI HHTErpana. Berdaucienue onpeaenéHHoro HHTerpania mno ¢Gopmye
HreroTona-Jleitouuna.

[TpumeHeHne wHTerpaia JUisi HAXOXKACHUS IUIOIIAeH MIOCKUX QUTryp U 00bEMOB reOMETPHUYECKHX
TeI.

[Tpumeps! pemienuit nuddepeHanbHBIX YpaBHEHHH. MaTemMatndeckoe MOJETHPOBAHUE PEAbHBIX
IPOIIECCOB ¢ MOMOIIBIO AU hepeHInaNTbHBIX YpaBHEHUH.

II. Ilnanupyemblie pe3yJbTAThl OCBOCHHUS MPOTrPAMMbI
MpeameTHble pe3yabTaThl

10knacc | K xoHIry 0OyueHus B 1ecsiTOM Kiacce 00y4aromuics HayIuTCs:

Yucaa U BIYACTECHUA:

CBOOO/IHO OMNEpUPOBaTh TMOHATHSIMH: PAMOHAILHOE YHCIO, OECKOHEYHas Nepuoauveckas IpoOb,
MIPOIEHTHI, HUPPAIMOHAIIFHOE YHCIIO, MHOXKECTBA pAalMOHAJBHBIX M JCWCTBUTENBHBIX YHCEN, MOJIYIh
JIEHUCTBUTEILHOTO YHCIA;

MIPUMEHATH pOOHM M MPOLIEHTHI U pellieHHs MPUKIAIHBIX 3a7ad U3 pa3iUyHbIX OTpaciiell 3HaHUN U
peabHOM KU3HU;

MIPUMEHATh TPHONMMKEHHBIE BBIYUCIEHUS, TMpaBWIA OKPYTJEHHsS, NMPUKHUAKY W OIEHKY pe3yJibTara
BBIYHCJICHUIA;

CBOOOJIHO ONIEpPUPOBATH MOHSITHEM: CTEIICHb C LEJBIM NOKa3aTeNIeM, HCIOIb30BaTh MOIXOAALIYIO hopMy




3aIlUCH ACHCTBUTEILHBIX YHCEN AJIS PEIICHHs] MPAaKTHUECKHUX 3a/1a4 U MIPEJCTABICHHUS TaHHBIX;

CBOOOJHO OIIEPUPOBATH MOHATHEM: apU(METUIECKUI KOPEHb HATYPaJIbHOM CTETICHH;

cBOOOIHO ONIEPUPOBATH MOHATHEM: CTETIEHD C PAI[MOHANBHBIM ITOKa3aTeNIeM;

CBOOOJIHO OIIEPHPOBATH MOHATUAMH: JIOTapru(M Yucia, AeCATHIHBIE U HaTypalbHbIE JIOTapH (MBI,

CBOOOJIHO OIIEPHPOBATH MOHATUSIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apryMEHTa;

OIIEPUPOBATh MOHATHAMU: APKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIIOBOTO apryMEHTa.

YpaBHeHHA ¥ HepaBeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATHUSAMH: TOKAECTBO, yPaBHEHHE, HEPABEHCTBO, PABHOCHIIBHBIC YPAaBHEHHS U
YpaBHEHUS-CIICICTBUS, PABHOCHJIbHBIC HEPABCHCTBA;

MPUMEHATh Pa3TUYHBIE METONIBl PEIICHHS PALMOHAIBHBIX M JpOOHO-palOHANBHBIX YypaBHECHU,
MPUMEHATH METOJI HHTEPBAJIOB ISl PELICHHS HEPABCHCTB;

CBOOOJHO ONEPHPOBATH IOHSATUAMHU: MHOIOWIEH OT OJHOW IEPEMEHHOM, MHOTOWIEH C LEIbIMU
ko3 duimenTaMu, KOpHA MHOTOYIEHA, IPUMEHATh ACICHUE MHOTOWIEHA HA MHOTOWIEH C OCTAaTKOM, TEOpEMY
Besy u Teopemy Buera nist penienus 3anay;

CBOOOJIHO OTIEPUPOBATH MOHATHAMU: CHCTEMa JTMHEHHBIX ypaBHEHUH, MaTpUIla, ONPEASIUTEIb MaTPULIBI
2 X 2 W ero TeOMETPUYCCKHI CMBICI, WCIIOJIE30BAaTh CBOMCTBA OMpENCNHUTENS 2 X 2 ISl BBEIYHCICHUS €To
3HAYCHUSI, PUMEHATH ONPEACIUTENH JJIsi PEIICHUS] CUCTEMbI JIMHEHHBIX ypaBHEHUI, MOJICIMPOBATh pealibHbIe
CUTyallud C TOMOLIbIO CHCTEMBl JIMHEWHBIX YpaBHEHHUH, MCCIENOBAaTh IOCTPOCHHBIE MOJEIH C HOMOLIBIO
MAaTpHIl U ONpPEACTUTENEH, HUHTEPIIPETUPOBATH IOJyUYEHHBIH PE3yJIbTAaT;

HCIIOIb30BaTh CBOIMCTBA NEMCTBUIN C KOPHIMH I MTPeoOpa30BaHMs BHIPAXKEHUH;

BBIMIOJIHATE TPe0Opa30oBaHUsl YHCIOBBIX BBIPRKEHHH, COJEPXKALIMX CTEIEHH C palMOHaJIbHBIM
[IOKa3aTelIeM;

HCIIOJIB30BaTh CBOMCTBA JIOTapu(MOB 11 MPeoOpa30BaHus JOrapu(pMUIEeCKUX BbIPaKCHUH;

CBOOOJHO OIEpUPOBAaTh MOHATHAMH: HppallMOHAJbHBIC, MOKa3aTelibHbIE U JIOrapu(MHUECKHE
YpaBHEHUS, HaXOAUTh HMX PpEIICHHS C MOMOIIbI0 PAaBHOCHIBHBIX MEPEXOJ0B WM OCYIIECTBIISS MPOBEPKY
KOpHEi;

MPUMEHSATh OCHOBHBIE TPHIOHOMETPHUYECKHE (OPMYJBI il MpeoOpa3oBaHHs TPUTOHOMETPUYCCKUX
BBIpaXKECHHH;

CBOOOJHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPHUMEHSITh HEOOXOIMMBIE
(opMyIIBI ISl pelIeHNsI OCHOBHBIX TUIIOB TPUTOHOMETPUIECCKUX YPaBHCHUI,

MOJIEIUPOBATh peajbHbIE CUTyallid Ha S3bIKE anreOpbl, COCTABISATH BBIPAXKCHUS, YPaBHEHHS,
HEPaBEHCTBA 10 YCIOBHUIO 33a4H, HCCIEN0BATh IOCTPOCHHBIE MOAEIH C UCIOIb30BaHUEM amnmapaTa anreopsbl.

DYHKIMU U TpaPuKH:

CBOOOJHO OTNEpHPOBaTh MHOHATHAMHU: (YHKIHS, CHOCOOBI 3aJaHMs (QYHKIHH, B3aHMMHO OOpaTHBIC
¢byHKUMY, KoMmo3uLusl QyHKIMH, rpaduK (PYyHKIWHU, BBHITOJIHATH 3J€MEHTapHbIE NpeoOpa3oBaHus rpaduKoB
(hyHKIHH;

CBOOOJHO OIEPHPOBATH MOHATUAMH: 00JACTh ONPEAETICHUS M MHOXECTBO 3HAUE€HUM (DyHKIMH, HYIH
($YHKUIMH, TPOMEXKYTKH 3HAaK IOCTOSHCTBA,;

CBOOOJHO ONEPUPOBATH MOHATHAMHU: UYETHbIE W HEu€THbIE (YHKUWH, NEPHOAMYECKHE (QYHKIHH,
MPOMEKYTKA MOHOTOHHOCTH (YHKIIMH, MAaKCUMYMBI H MHHUMYMbI (DYHKIIMH, HauOoJblIee W HAaUMCEHBIIICEe
3HavYeHue (QyHKIINU Ha TIPOMEXKYTKE;

CBOOOJHO OIEPUPOBATh MOHATHSAMHU: CTENEHHAs (YHKUUS C HATypaJbHBIM M ILIEJBIM IIOKa3aTeJeM,
rpadyK cTeneHHOW (YHKUMH C HATypalbHBIM M ILIEJBIM IIOKa3aTeleM, I'paguk KOpHS N-Oi CTENEHH Kak
(GyHKIMM 00paTHON CTENICHU C HATYPAIBbHBIM ITOKa3aTelIeM;

OTIEpUPOBaTh TOHATUSAMH: JIMHEWHAs, KBaApaTW4Hass W JpoOHO-IWHeWHas (YHKIWHU, BBIOJIHATH
3JIEMEHTaPHOE HCCIEOBAaHUE U TIOCTPOCHUE UX IPaUKOB;

CBOOOZHO ONEpHUPOBaTh IOHATHUAMH: IOKa3aTesbHas M Jjorapudmuyeckas (QyHKIHMH, UX CBOICTBA U
rpad¥KH, UCTIONB30BATh UX rPadUKH I PEUICHUS YpaBHCHH;

CBOOOJHO  OMEpUPOBaTb  MOHATHAMHU:  TPUTOHOMETpPHYECKAas  OKPYXHOCTb,  ONpelesieHHe
TPUTOHOMETPHUYECKUX (PYHKIMH YUCIIOBOTO apryMeHTa;

WCTIIONIB30BaTh rpadpuku QPyHKIWI A MCCIeTOBAaHMS MPOLECCOB M 3aBHCUMOCTEN TIPH PEIIeHUH 3a/1ad
U3 APYTHX YU4eOHBIX MPEIMETOB U PEANbHON JKU3HH, BEIpaXKaTh (POPMYIIaMH 3aBHCUMOCTH MEXIY BETHUNHAMU;

Hauyasia maTeMaTH4ecKoro anaausa:

CBOOOJIHO ONEpPUPOBATh MOHSATHAMHU: apUPMETHYECKass M TeoMeTphdecKas Mporpeccus, OECKOHEYHO
yOBbIBalOIIass TEOMETPUYECKasl MPOTPeccHsi, JIMHEHHBIH W OSKCIOHEHIUAIBHBIA POCT, (OpPMYNia CIOXKHBIX
MIPOLIEHTOB, UMETh MIPEICTABICHHE O KOHCTAHTE;

HCIIOJIB30BaTh NPOTPECCHHU AJISI PEILICHUS PEAVIbHBIX 3aay MPHUKIIAJAHOTO XapaKTepa;

CBOOOJIHO OIEPUPOBATH MOHATHSIMH: TTOCIEI0BATEILHOCTD, CIIOCOOBI 3aaHHs ITOCIEI0BATEIEHOCTEMH,
MOHOTOHHBIE W OTpPaHUYEHHBIC IIOCIEI0BATENbHOCTH, MOHUMATh OCHOBBI 3apOXKICHHUS MAaTeMaTHYECKOTO
aHaJIM3a KaK aHajau3a 0ECKOHEYHO MaJbIX;




CBOOOJIHO ONEpPUPOBATh IMOHITUSAMHU: HENPEPHIBHBIC (YHKIMW, TOYKH pa3pbiBa rpaduka (yHKIIH,
ACUMIITOTHI Tpadrka (PyHKITHH;

cBOOOIHO OMEepUpOBaTh MOHATHEM: (GYHKIWS, HENpEephIBHAS Ha OTpe3Ke, NPUMEHSTh CBOMCTBa
HENPEPHIBHBIX (DYHKIHUN IS PEIICHUS 3a]1a4;

CBOOOJIHO OTIEPHPOBATH MOHATHAMHU: TIEpBasi M BTOpas MPOU3BOAHbBIC ()YHKIIMH, KacaTelbHas K rpaduKy
dhyHKIHT;

BBIYHCJIATh IPOU3SBOAHBIC CYMMbI, NPOU3BEACHHA, YaCTHOI'O M KOMIIO3MIIMU ABYX (byHKI.[HfI, 3HaTh
MPOU3BO/IHBIC HIEMEHTAPHBIX (DYHKIIHIA;

HCTOJIb30BaTh T€OMETPUICCKUN U (HU3NUESCKHIIA CMBICI IIPOU3BOTHON JIJISI PEIICHHUS 3a/1a4.

MHo:xkecTBa M JIOTHKA:

CBO6OILHO OICPUPOBATH NOHATHAMU: MHOXKCCTBO, OIICpallii HAJl MHOXKXCCTBAMU,

HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN armapar Uil ONMHCAHUSI PeabHBIX MPOIECCOB H SBICHUM,
MIpY pEICHUH 337124 U3 JPYTHX YIeOHBIX PEIMETOB;

CBOOOJHO OIEpUPOBAaTh TMOHATHSAMH: ONpEAEICeHUE, TeOopeMa, YpaBHEHHEe-CIEACTBHE, CBOWCTBO
MaTeMaTHYECKOTO 00BEKTa, I0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPAaBHEHHUSI M HEPABEHCTBA.

11kaacc

K xoHIty 00ydeHust B OJMHHAIIIATOM KJIACCE BBITYCKHUK HAYYUTCS:

Ymncsia v BBIYHCTEHHUS:

CBOOOJIHO OTEPUPOBATH MOHATUSMU: HATYPAIHLHOE U IEJIOE YMCIIO, MHOXECTBA HATYPAIBHBIX U IENbIX
YHUCeJN, UCHONB30BaTh Npu3Haku aenumocTu uenbix yucen, HOJ nu HOK HaTypanbHBIX yucen A PelICHUs
3a/1a4, MPUMEHATH anroputM EBxima;

CBOOOJIHO OMEPUPOBATH MOHATUEM OCTATKA 110 MOMAYJIO, 3alIUCHIBATh HATYPAJIbHBIC YKCIIA B Pa3IMUHBIX
MO3ULIUOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOHO OMNEpUPOBATh TOHATHSIMH: KOMIUIGKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEN,
MPEJICTABNIATh KOMIUICKCHBIC YHCIa B alrcOpauueckoil M TPUTOHOMETPHYECKOW (OpMe, BBITIOIHSATH
apuMeTHYeCKHe ONepaluy ¢ HUIMU U U300paxaTh Ha KOOPJUHATHOH IJIOCKOCTH.

YpaBHeHHs U HEPpABEHCTBA:

CcBOOOIHO OMEpPHPOBATh TOHATHUSAMH: HWpPpAIFiOHANBHBIE, TIOKa3aTelbHbIE U Jorapu(MUIecKHe
HEPaBEHCTBA, HAXOAUTh UX PELICHUS C TTOMOIIBIO0 PABHOCUIILHBIX NIEPEXOI0B;

OCYIIECTBISITh OTOOP KOPHEH MPU PEIICHUU TPUTOHOMETPUIESCKOTO YPAaBHEHHS,

CBOOOJTHO ONEPHPOBATH MOHITHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, IMPUMEHATH HEO0OXO0IUMEBIE
(hopMYIIBI TSI pEIICHHS] OCHOBHBIX THIIOB TPUTOHOMETPUUCCKUX HEPABCHCTB;

CBOOOJHO OINEpPHPOBATh TOHATHSAMH: CHCTEMa U COBOKYIHOCTh YPaBHEHMH W HEPABEHCTB,
PaBHOCWJIbHBIE CHCTEMBI M CHUCTEMBI-CIEACTBUS, HAXOOUTh PpEUICHUS] CHUCTEMbI M COBOKYIHOCTEH
paIOHAIBHBIX, UPPALMOHATIBLHBIX, TOKA3aTEIbHBIX U JOrapu(MUUICCKUX YPAaBHCHUI U HEPABCHCTB;

peliaTh parroHaNbHbIe, UpPAIMOHAILHBIC, IOKA3aTeNIbHBIC, JIOTAPU(PMUUECKUE U TPUTOHOMETPHUECKUE
YPaBHEHUS U HEPABEHCTBA, COJIECPKALLNE MOIYJIH U TAPaMETPHI;

MIPUMEHATh TpadWdYecKrne METOAbl IS pelieHWs YpaBHEHWH W HEPaBeHCTB, a TakKe 3agad C
napameTpamMu;

MOJICJIMPOBATh pEAIbHBIC CHUTYyallMM Ha S3bIKE anreOpbl, COCTABIIATh BBIPAKEHUS, YpPaBHCHHS,
HEPABEHCTBA U MX CHCTEMBI IO YCIOBHUIO 3aJadyM, UCCIEI0BAaTh IMOCTPOCHHBIE MOJEIH C HCIOJIb30BaHUEM
amnmapara ajareOpsl, HHTePIPETHPOBATH MOJIYICHHBIN pe3yJIbTaT.

DYHKIHMU U TPAPUKH:

CTPOUTh TpapUKH KOMITO3UIMK (YHKIUHA C TOMOIIBID 3JIEMEHTAPHOTO HCCIIEOBAaHUS W CBOWCTB
KOMITO3HIIMA IBYX (DYHKITHIA;

CTPOUTH TEOMETPHUUECKHIE 00pa3bl yPaBHEHHU U HEPABESHCTB HA KOOPAMHATHON TUIOCKOCTH;

cBOOO/IHO ONIEPUPOBATH MOHATHAMHE: TPa(UKA TPUTOHOMETPUYECKUX (PYHKITHH;

MIPUMEHATH GYHKIMH IJI1 MOJISIMPOBAHUS M HCCIIEIOBAHNS PEATHHBIX MTPOIIECCOB.

Hauyana MaTeMaTH4eCKOro aHAIu3a:

KCIOJIb30BaTh ITPOU3BOHYIO JJIs UCCISAOBAHUS (YHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOAWTh HaOOIbIIIee 1 HAaMMEHbIIIee 3HaYeHNsT (VYHKITMH HEMPEPHIBHOM HA OTPE3KE;

HCIIOJIB30BaTh MPOU3BOAHYIO Ul HAXOXIACHWS HAaWIy4ylIero peuleHus] B MPUKIAJHBIX, B TOM YHCIE
COLIMAJIbHO-?KOHOMUYECKUX, 3a7adax, g OIpeAeNieHUsT CKOPOCTH M YCKOPEHHUsS Ipolecca, 3aJaHHOTO
¢dopmynoit nnu rpadukom;

CBOOOJTHO  ONEpHWPOBATH TOHATHSAMH: TEpBOOOpa3Has, OMNPEACICHHBI HHTETpA, HaXOIUTh
NepBOOOpa3HbBIE AIEMEHTAPHBIX (PYHKIMK ¥ BEIYUCIATE HHTErpal o Gopmyiie Herotona-Jleiioaunna;

HAXOJWTH TUIOIIAH ITIOCKUX QUTYp U 0OBEMBI TEJN C TIOMOIIBIO0 UHTETpasa;

HMETh MpPEACTaBICHHE O MAaTeMaTUYeCKOM  MOJACIUMPOBAHMM HA  IPHUMEPE  COCTaBJICHHS
TudhepeHIHabHBIX YPABHEHHUH;

peliaTh MPUKIAIHBIE 33Jla4i, B TOM YHCIE COIMAIbHO-3KOHOMHUYECKOTO U (PU3MYECKOrO XapakTepa,
CpeICTBAMM MAaTEMaTUYECKOTO aHAJIM3A.




I11.

TemaTuuyeckoe NJIAHUPOBAHUE

10 xnace
KoaunyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaunMmeHoBaHue pa3jeioB U TeM (uugposbie)
n/m NMporpaMmal Bcero Konrpo IpaxTn o0pa3oBaTeJIbHbIC
JIbHbIE yecKkue pecypeb
padoTsI padoThI
MHOK€eCTBO JEUCTBUTENBHBIX YHCEN.
1 MHorowieHsl. PaliuoHaneHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI TMHEHHBIX
ypaBHEHUI
) Oynknuu u rpadpuku. CrenenHas QyHKIHs 12 1
C LIEJIBIM [I0KA3aTelleM
3 ApudmeTnyecKuii KOpeHb N-0i CTENEHH. 15 1
WppauroHaibHble ypaBHEHHSI
4 [NokazarenbHas Gpynkuus. [lokazaTenbHble 10 1
ypaBHEHHUS
5 Jlorapudmuueckas GpyHKIHS. 18 1
JlorapudmMuueckue ypaBHEHUS
6 TpUroHOMETpPUUYECKUE BBIPAKEHUS U 2 1
ypaBHEHUS
IlocnenoBaTenbHOCTH U IPOrPECCUU 10 1
HenpepriBubie ¢pynkiun. [lponsBoanas 20 1
9 [loBTOpenue, 0600IIeHNE, CCTEMAaTHU3ALHS 5 )
3HaHUI
Hroro 136 10 0
KoaundecTBo yacoB DJIEKTPOHHbIE
Ne HaumenoBaHue pa3aesioB U TeM Kontpo IpakTi (uugposbie)
n/m | mporpaMmsl Beero JIbHBIE YyecKue o0pa3oBaTeJibHbIE
padoTsI padoThI pecypceel
1 HccnenoBanne GpyHKIHA ¢ TTOMOIITEIO 2 1
[IPOU3BOJHOMU
2 ITepBooOpa3sHas u HHTErpal 12 1
3 I'paduxu TpuroHomeTpuyeckux GpyHKIHH. 14 1
TpuroHomerpruieckrie HEpaBeHCTBA
4 WppanmoHanbHble, MoKa3aTeNbHbIE U 24 1
norapuMuuecKue HepaBeHCTBA
5 KommnekcHble uncna 10 1
6 HarypanbHble 1 nensle yncia 10 1
CucTeMBbl palMOHAIBHBIX, HPPALIMOHAIBHBIX
7 MIOKa3aTeNIbHBIX U JIOTapUPMUIECKUX 12 1
YpaBHEHUI
8 3amauu ¢ mapaMeTpamMmu 16 1
9 [ToBTOpeHue, 0000IIEHNE, CHCTEMATH3AITIS 16 5
3HAHUM
Hroro 136 10 0




BocnurarensHblii MOTEHIIMAT IaHHOTO Y4eOHOT0 MpeaMeTa 00ecedrBaeT pealn3aluio CleayoIuX
IeJIEBBIX MPHOPUTETOB BOCTIUTAHHS 00YUAIOIIMXCS: CO3aHNe OJIaronpHusATHBIX YCIOBUH IS Pa3BUTHS
COLIMAJIbHO 3HAYUMBIX OTHOIIEHUH IIKOJIHHUKOB U, MIPEK/IE BCETO, IIEGHHOCTHBIX OTHOIICHUIA:

— K 3HaHUSM KakK MHTEJUIEKTYaJIbHOMY pecypcy, o0ecreunBaonemMy OyayIiee 4eaoBeka, Kak
pe3ynbTaTy KpONoTIMBOTO, HO YBJIEKATEIbHOIO yUeOHOI 0 TPy Aa;
— K KyJbType KaK JyXOBHOMY OOraTcTBY OOIIECTBa M BaXKHOMY YCIIOBHIO OILIYIIEHHS YEJIOBEKOM

MOJIHOTHI PO’KUBAEMOM JKM3HH, KOTOPOE JTAIOT €EMY UTEHHE, My3bIKa, HCKYCCTBO, TEATp, TBOPUECKOE

CaMOBBIpaKEHHE.

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

IIpsiMmble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATUS CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, NpocTpaHcTBO. IloHAtne 06
AKCMOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3aumHoe pacnosnokeHHe TNpsAMBIX B NPOCTPAHCTBE: IEPECEKAlOIIMeEcs, IMapaluielbHble WU
cKpeumBaromuecss npsMsle. lIpu3zHaku ckpemmBaromuxcss nOpsMbIX. llapamienbHOCTE HpsAMBIX U
IUIOCKOCTEW B IIPOCTPAHCTBE: MapauIeIbHBIE NPSMbIE B IPOCTPAHCTBE, MapAJUIEIBHOCTh TPEX MPSAMBIX,
NapayieNbHOCTh MPSMON M TUIOCKOCTH. IlapamnensHoe W IEHTpalbHOE NMPOCKTUPOBAHHUE, M300paKeHHE
¢uryp. OCHOBHBIE CBOICTBa MapajuIeIbHOTO NpoeKTHpoBaHus. M3oOpakeHue ¢GuUryp B mapajuieabHON
IPOCKIMU. YINIBI C COHAIPaBICHHBIMU CTOPOHAMH, YIOJI MEXJIy IMpsMBIMH B IIPOCTPAHCTBE.
[TapamnenpHOCTh  IUIOCKOCTEW: NapajuleibHbIE IUIOCKOCTH, CBOMCTBA IAPAJUIENBHBIX  IUIOCKOCTEH.
[Ipocreiimme mnpoCcTpaHCTBEHHbIE (UIypbl HA IIOCKOCTH: TETpa’]p, MNapajljiesielunes, MOCTPOCHHE
CEYECHU.

[IeprieHAUKyYIAPHOCTD NMPSMOM U IUIOCKOCTHU: NMEPHEHAUKYIISIPHBIC IIPSIMbIE B IIPOCTPAHCTBE, NPSAMBIE
napajuleIbHble U NEPIEHIUKYJIAPHBIE K IUIOCKOCTH, IPU3HAK MEPHEHANKYJIIPHOCTH NPSIMON U IUIOCKOCTH,
TeopeMa O HPSIMOM MEepPHEeHIUKYISIpHON TuiockocTH. OpTOoroHanpbHOE MpoekTupoBaHue. Ilepnenaukynap u
HaKJIOHHbIE: PACCTOSIHUE OT TOYKH J0 IIIOCKOCTH, PACCTOSHUE OT MPSAMOMN J0 INIOCKOCTH, MPOEKIUs (PUTypBI
Ha IUIOCKOCTb. IlepneHauKyIsIpHOCTh IUIOCKOCTEH: NpPHU3HAK MEPIEHIUKYJISIPHOCTH JBYX IUIOCKOCTEH.
Teopema 0 TpEX MEepNEHIUKYISPaX.

Yrael B MPOCTPAHCTBE: YIroJl MEXAY MPSMOW M TUIOCKOCTBIO, JBYTPaHHBIA YroJ, JIMHEHWHBIA Yroi
JIBYTpaHHOro yria. TpéXrpaHHblii 1 MHOrorpaHHsle yribsl. CBOMCTBA IUIOCKUX YTJI0B MHOTOTPAHHOIO YIJIA.
CBolicTBa IUIOCKMX W JABYTPAHHBIX YIJIOB TPEXIpaHHOro yria. TeopeMbl KOCHHYCOB W CHHYCOB JJIst
TPEXTPAHHOTO yIJIa.

MHOrorpaHHUKHU

Bunel MHOrorpaHHuKoB, pa3BEpTKa MHoOrorpaHHuka. llpusma: n-yronpHas mnpusma, mnpsmas H
HaKJIOHHAs TpU3Mbl, OOKOBas W IIOJIHAs IOBEPXHOCTh MNpu3Mbl. llapamienenunen, HTpsIMOYTOJIbHBIN
napajuleJienune U ero ceoiicrsa. Kpardaiimue myTd Ha OBEPXHOCTH MHOIOrpaHHUKA. Teopema Dinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamunma: n-yrosipHas mUpamMuaa, NpaBWIbHAsS U yCeu&HHas
nupamuiel. CBoiicTBa pé6ep M OOKOBBIX I'paHEe MpaBUIbHON mupaMuzbl. [IpaBUiIbHBIE MHOTOTPAHHUKU:
IpaBWbHAs NpU3Ma W IpaBUJIbHAs NUPAMHUAA, IIpPaBUIbHAs TPEYrojbHAas NUPAMHUAA U TNPABWIbHBIN
TeTpa’ip, Ky0. IlpeacraBnenue o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3/Ip, AOAEKA3AP U UKOCASP.

Bblunicnienne 31€eMEHTOB MHOTOTpaHHMKOB: pEOpa, auaroHan, yriasl. Ilnomans OokoBoit
IOBEPXHOCTU W IOJHOM MOBEPXHOCTH MpPSMOI MpPU3MBI, IJIOIIAJh OCHOBaHMH, TeopeMa O OOKOBOM
MOBEPXHOCTH NpsMOM npu3Mbl. Ilnomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIIBHON IMUPaMUIBI,
TEeOopeMa O IUIOUIAN yCEUEHHON TUPAMHUIBL.

CumMMeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUN NMPABUIbHBIX MHOTOrpaHHUKOB. CHMMeTpUs B
IIPAaBWJIBHOM MHOTOIPAaHHUKE: CUMMETpUS Napajuleenuea, CAMMETPHS NPAaBUIbHBIX NIPU3M, CUMMETPHUS
IIPaBUIILHOM MUPAMMJIBI.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, JUIMHA HEHYJIEBOTO BEKTOpa, BEKTOPBI
KOJUIMHEAPHBIE, COHANpPABICHHBIE M IPOTHUBOIIOJIOKHO HANpaBICHHBIE BEKTOPHl. PaBEHCTBO BEKTOPOB.
JIeficTBHsA C BEKTOpAMM: CJIOKEHHE M BBIYMTAHME BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXECHUE
BEKTOpa Ha uucio. CBONCTBa CIOXKEHHUsS BEKTOpOB. CBOMCTBA yMHOXEHMs BEKTOpa Ha yucio. [loHsatue
KOMILJIaHapHbIe BEKTOPBI. [Ipu3HaK KoMILuTaHapHOCTH TPEX BEKTOpOB. IIpaBuio napamnenenunena. Teopema



0 pa3JoXKEHUH BEKTOpa MO TpEM HEKOMIUIaHApPHBIM BeKTopaM. [IpsiMoyronbHas cuctema KOOpIWMHAT B
npoctpancTBe. Koopaunarts! BekTopa. CBs3b MEX/1y KOOpJMHATAMU BEKTOpA U KOOpJIMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaJsipHOE MPOU3BECHHE BEKTOPOB.

11 knacc

Tesa Bpamenus

[HonsTHs: mUIMHAPUYECKAs MOBEPXHOCTb, KOHMYECKAs IMOBEPXHOCTh, C(eprueckas MOBEPXHOCTD,
oOpa3yromue noBepxHocTeil. Tena BpalieHus: MUIUHAP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. B3anmuoe
pacriosioskeHue cepbl M IUIOCKOCTH, KacaTellbHas TIOCKOCTh K chepe. M300pakeHne Tenm BpalieHUs Ha
riockocTH. Pa3BépTka nunuHapa u konyca. CumMmeTpus cepsl U mapa.

O0béM. OcHOBHBIE CBOICTBa 00BEMOB Tell. Teopema 006 00BEME MPAMOYTOIHHOTO TapaslIeIICITHITe 1A
u cienctBus u3 He€. O0BEM NPSIMON U HAKIOHHOW MPU3MBI, IWIMHIPA, MUpaMUAbl U KoHyca. O0bEM mapa
Y I1apOBOI'0 CETMEHTA.

KomOunanuu Ten BpaiieHus ¥ MHOTOTpaHHUKOB. [Ipu3ma, BriucaHHasi B IWJIMHIP, ONKMCAaHHAS OKOJIO
mwnHapa. Ilepeceyenne cdepbl n mapa ¢ miaockocTeio. Kacanue mapa u cdepsl miockoctbio. [TonsTue
MHOTOTPaHHHKA, OMTUCAHHOTO OKOJIO cpephl, chepbl, BIUCAHHON B MHOTOTPAHHUK WJIU TEJIO BPaICHHUS.

[Tnomaas MOBEpXHOCTH IWIMHAPA, KOHYCA, IUIOMAas chepsl U e€ yacteid. [lonoOue B mpocTpaHCTBe.
OtHomeHne 00BEMOB, MIIONIAAEH MOBEpXHOCTEH Mo00HbIX (uryp. [IpeodpazoBanue mogoous, TOMOTETHS.
Pemenue 3a1a4y Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHue cedyeHH MHOTOTPAHHMKOB M TeJ BpALICHHs: CEUeHUs IUIMHApa (mapajuieIbHO U
NEPIEHIUKYJIIPHO OCH), CEYEHUs KOHyca (IlapajuleJbHblE OCHOBAaHUIO U MPOXOASIIME Yepe3 BEPIIUHY),
CEYeHHS IIapa, METO/bI MOCTPOCHHUS CEUEHHIT: METO/T Ce/I0B, METO]l BHYTPEHHETO MPOESKTHUPOBAHHUS, METO
HepeHoca CeKylIeH MI0CKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HaJ BeKTopaMu. BekTopHoe ymMHOXeHHe BeKTopoB. CBoiicTBa
BEKTOPHOTO YMHOXXeHHUA. [IpsMmoyronpHas cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BekTOpa.
Paznoxenne BexTopa o 6aszucy. KoopauHaTHO-BEKTOPHBIN METO/I IPY PEHICHUH T€OMETPUIECKUX 3a/1a4.

JlBukeHusi B MPOCTPAHCTBE

JBwxenuss mpoctpanctBa. OrtoOpaxkenus. JIpmwkeHus u paBeHCcTBO Quryp. OOmme cBoiicTBa
JMBUKEHUH. BUIIbI MBIKEHUI: MapaieNbHbIi MepeHoc, eHTpadbHasi CUMMETPHS, 3epKallbHas CUMMETpPHUS,
OBOPOT BOKpYT mpsimoii. [IpeoOpazoBanus nogodwus. [Ipsmas u chepa Diinepa.

II. Ilmanupyemsblie pe3yJbTAaThl OCBOCHUS MPOTPAMMbI
MpeameTHble pe3yabTaThl

10knacc | K xoHIry oOyueHus B 1ecsiTOM Kiacce 00y4aromuics HayIuTCs:

e  CcBOOOJHO OINEPUPOBATH OCHOBHBIMHU IOHSATHSMH CTEPEOMETPUH HPH PEIICHHU 337ad U MPOBEICHUH
MaTeMaTHYECKUX PacCyKICHUII;

® [PUMEHATH AKCHOMBI CTEPEOMETPUU H CIICICTBUSI U3 HUX MPH PEHICHUU TEOMETPHUESCKHX 3a/1a4;

e KIaccH(UIMPOBATH B3aMMHOE PACIIONOKEHHE MPSAMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B IPOCTPAHCTBE,
HPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH MOHATUSMHU, CBS3aHHBIMH C YIJIaMH B HPOCTPAHCTBE: MEXKIy HPSIMBIMH B
MPOCTPAHCTBE, MEXIY MPSIMOH M TTIOCKOCTEIO;

e  CBOOOIHO ONEPHPOBATH MOHATHAMH, CBI3aHHBIMU C MHOTOTDAHHUKAM;

e CBOOOJHO pacro3HaBaTh OCHOBHBIC BH/bl MHOTOTPAaHHUKOB (TIpH3Ma, NHpaMUIa, HPSMOYTOJIBHBIN
napaJuiesenuies], Kyo);

e IaccuUIMPOBAaTH MHOTOTPAHHUKH, BEIOUPAsi OCHOBAHUS JJIS1 KJIACCU(DUKALIM;

e cBOOOJIHO ONEPUPOBATH MOHSATHIMH, CBI3aHHBIMH C CEYCHUEM MHOTOTPAaHHUKOB IUIOCKOCTBIO;

®  BBHINOJNHATH MapajlieNIbHOE, MEHTPAILHOE M OPTOTOHAIBHOE MPOEKTHpPOBaHUE (UTYp Ha IJIOCKOCTH,
BBIMOJTHATH 300paXKeHUs! PUTYpP Ha IJIOCKOCTH;

® CTPOUTH CEUEHHSI MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJaMH, BBITIOJIHATE (BBIHOCHBIE) TNIOCKHE YEPTEKH
W3 PUCYHKOB IIPOCTHIX OOBEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHH3Y;

®  BBIYHCIHITH TUIOMAM MMOBEPXHOCTEW MHOTOTPAaHHHKOB (TpU3Ma, MHPAaMHUa), TEOMETPUUYECKUX TNl C
npuMeHeHHueM HopMyIT;

e  cBOOOJHO ONEPUPOBATH MOHATHAMHU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh M TNIOCKOCTh CHUMMETPHH,
LEHTP, OCh U TUNIOCKOCTh CAMMETPUH (PUTYPBI;

e CcBOOOJIHO ONEPUPOBATH MOHATHAMH, COOTBETCTBYIOIIMMH BEKTOPaM U KOOPAHHATAM B MPOCTPAHCTBE;
BBINIOJTHATD AEHCTBUS HaJl BEKTOPAMH;

e pemaTh 3aayd Ha JIOKA3aTEJIbCTBO MAaTEeMAaTHYECKHX OTHOIICHUI M HAaXOXKJICHHE Te€OMETPHUYECKHX




BEIIMYMH, MPUMEHSAS H3BECTHBIE METOJbl MNpPU PEIICHHMM MaTeMAaTHMYeCKHX 3a/lad IOBBIIICHHOTO U
BBICOKOT'O YPOBHSI CJIOKHOCTH;

NPUMEHATh NPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI IMPU
PELIEHUH CTEPEOMETPUYECKUX 3aa4;

W3BIIEKaTh, MPEoOpa3oOBHIBATh W  HMHTEPHPETHPOBATh HHGOPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPUIECKHX PUTypax, MPEACTaBIECHHYIO Ha YepTeXax U pUCYHKAX;

NPUMEHATh NOJYyYEHHBIC 3HAHUS Ha MNPAKTHKE: CPaBHUBATh M AHAJIM3UPOBATh pPEajbHBIC CUTYyallUH,
MPUMEHATh W3YYCHHBIE MOHSATHS B TPOIECCe NMOWCKA pEIIeHUS MaTeMaTH4ecKH C(hOpMYITUPOBAaHHON
npoOJIeMbl, MOJEIUPOBATh peallbHbIE CUTYyallMd HAa S3bIKE T'€OMETPHHU, WCCIENOBATH IMOCTPOCHHBIC
MOJICIM C WCIOJb30BAaHMEM TEOMETPUYECKUX TOHATHH W TeopeM, armapara aiareOphl, perathb
MPaKTUYECKUE 3a]]a4H, CBSI3aHHBIEC C HAXOXKICHUEM I€OMETPUYECKUX BEIUYNH;

UMETHh TPEJICTAaBICHHSI 00 OCHOBHBIX ATallax Pa3BUTHs T'€OMETPUH KaK COCTaBHOW 4YacTH (yHIaMeHTa
Pa3BUTHS TEXHOJIOTHM.

11kaace

K xonIy oOy4eHust B OMUHHAAIATOM KJIACCE BBIMYCKHUK HAYIUTCS:

cBOOOJIHO OTEPHPOBATh MOHATHSAMH, CBA3aHHBIMH C IWIMHAPUYECKOW, KOHWYECKOHW M cdeprudecKon
TTOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI TTOJTYICHIS;

OIIEPUPOBATH IOHATHSAMHU, CB3aHHBIMHE C TEJIaMH BPAICHUS: IIMITMHIPOM, KOHYCOM, Cepoit H IIapom;
pacro3HaBaTh Tela BparieHus (MIIHHAP, KOHYC, cdepa U map) U 0OBICHATH CIIOCOOBI TIOMYYEHHUS TEI
BpalllCHUS;

KJIAaCCH(HUIIMPOBATH B3aNMHOE PACIIONIOKEHUE CPEePHI U MITOCKOCTH;

BBIYUCIISITh BEIMYMHBI JJIEMEHTOB MHOTOTPAHHMKOB W TEN BpalleHHsA, OOBEMBI U  ILIOMIAJH
MMOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIEHUS], TEOMETPUIECKUX Tell C MPUMEHEHUEM (POopMyIT;
CBOOOJIHO OTIEPHPOBATH MOHATHSIMH, CBI3aHHBIMH C KOMOWHAIMSIMY TEJl BPAIlEHUs! 1 MHOTOTPaHHUKOB!
MHOTOTPAaHHUK, BITUCAHHBIA B c(epy M OMHCAHHBIA OKOJO cepbl, chepa, BIUCAHHAS B MHOTOTPaHHUK
WJIH TEJIO BPAIICHUS;

BBIYHCIATE COOTHOLICHUA MEXIY IIOIAAIMU HOBerHOCTeﬁ u O6’béMaMI/I HOI[O6HI)IX TECII,

n300pakaTh M3ydaeMble (PUTYPHI, BBHIMONHATH (BBIHOCHBIE) IJIOCKHAE YEPTEKU W3 PUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHISI TEJ BPAIICHNUS,

W3BIIEKaTh, HMHTEPIPETHPOBATh W  INPEoOpa3oBbIBaTh WHGOPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMEeTpUIECKHX (PUTypax, MPEACTaBICHHYIO HA YepTeXaxX U PUCYHKAX;

CcBOOOJIHO OTIEPUPOBATH MIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSTH OTEpaIly HaJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIHHAT;

peuiaTtb TCOMETPUICCKUC 3a/la4r HAa BBIYUCIICHUC YTJIOB MCXKAY MMPAMBIMHA U IJIOCKOCTAMM, BBIYHUCIICHUC
paCCTO}IHI/Iﬁ OT TOYKH 10 IIJIOCKOCTH, B IICJIOM, Ha IPUMCHCHNUEC BEKTOPHO-KOOPAUHATHOI'O METO/{a IpH
pelieHuy;

CBOOOJIHO OIEPUPOBATH TOHATHSIMHU, CBS3aHHBIMHU C JIBIDKEHHEM B IMPOCTPAHCTBE, 3HATh CBOWCTBA
JIBYDKCHHUH;

BBITIOJIHATH I/I306pa)KCHI/I$I MHOTOTPaHHUKOB W TCJI BpallCHUA IpU IapaJUICJIbHOM TIIE€PEHOCE,
LEHTPAIBHON CHUMMETpPUH, 3ePKATbHOW CHMMETPHH, TIPU TIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHUs
o00us;

CTPOWTH CEUYEHHS MHOTOTPAHHMKOB ¥ TEN BpalleHWs: CeYeHus IWwinHApa (mapawienbHO |
MIEPIICHANKYISIPHO OCH), CEYEeHHUsI KOHYyca (TapayuiebHbIe OCHOBAHUIO M TIPOXO/AIINE YePe3 BEPIIHNHY ),
CeueHUs 11apa;

HCIIOJIB30BaTh METOJbI IMOCTPOCHUSA CEUCHHIL: METOJ CJIEAO0B, METOA BHYTPCHHETO ITPOCKTHUPOBAHMA,
METO/] IIEPEHOCa CeKYIIICH IIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUCCKUEC YTBEPIKICHHS,

MPUMEHATh TeOMeTpH4YecKHe (aKThl UIA pEmeHus CTepEeOMETPHUYECKUX 3ajad, IPEeAIoararonux
HECKOJIBKO IIar0B PEICHNUs, €CIIH YCIOBHS TPUMEHEHUS 3a]JaHbl B SIBHOW 1 HEsIBHOH (hopme;

pemaTe 3aJa4d Ha JIOKa3aTelIbCTBO MAaTeMaTHYECKHX OTHOIIEHHH M HaXOXXICHHE TeOMETPHYECKUX
BEJIMYHH;

NIPUMEHATh IIPOTPaMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI IIPU PELICHUU
CTePEOMETPHUYECKUX 33]1aY;

MIPUMEHATH TOydYeHHbIE 3HAHWS Ha IMPaKTHKe: CPaBHUBATh, aHAIM3WPOBATh W OICHWBATH peallbHBbIC
CUTyalluu, MNPUMCHATb H3YUCHHBLIC TOHATHA, TCOPEMBI, CBOIiCTBa B Impouecce IIOMCKa PpEeIICHUA
MaTeMaTu4eckn C(HOPMYyIMPOBaHHOW TPOOIEMBI, MOJICIHPOBATh pPEaTbHbIE CHUTyallMd Ha S3BIKS
TE€OMETPUH, HUCCIENAOBATh IMOCTPOSCHHBIE MOJEIH C HCIIOJNB30BAHUEM T€OMETPUYECKHX MOHATUH U
TEOpEeM, ammapara ajire0pbl, pelaTh NPAKTUYSCKHE 3aJayd, CBSI3aHHBIC C  HAXOXKICHHEM




reOMETPUYCCKUX BCIUYNH;
® UMCTH NPCACTABJIICHUSA 00 OCHOBHEBIX 3Tarax Pa3BUTUA TCOMCTPUHN KaK COCTaBHOM YacCTH (I)YH,Z[aMGHTa
Pa3BUTHUA TEXHOJIOTHH.

III. Temaruyeckoe MIIAHUPOBAHUE

Ne HaumeHnoBaHMe pa3aesioB M TeM MPOrpaMMbl KoanuecTBo yacos DJIeKTPOHHBbIE
n/n PaGouan PaGouasn (uudgposbie)
NporpaMM | mMporpamma o o0pa3oBare/ibHbIe
a KJjiaccam pecypchl
10 k1 11 ka1
1 BBenenue B crepeoMeTpHio 25 25 bu6muotexa LIOK
BsanmuOe pacnonoxeHne mpsSMbIX B 8 3 https://m.edsoo.ru/7f41
MPOCTPAHCTBE 4736
3 [TapannensHOCTh IPSAMBIX M IIIOCKOCTEH B 14 https://
MPOCTPAHCTBE 14 m.edsoo.ru/7f4131ce
4 [lepneHANKYIAPHOCTD MPSMBIX U IIIOCKOCTEN B 4 4
IIPOCTPAHCTBE
5 YTrabl ¥ pacCcTOSHUS 21 21
6 MHoOrorpaHHuK1 10 10
7 BexTopsl B IpocTpaHCTBE 15 15
8 AHanuTHyeckas reoMeTpHst 15 15
9 O0BEM MHOTOTPAaHHHKA 17 17
10 Tena BpameHus 24 24
11 [Tnomaay MOBEPXHOCTH B 00BEMBI KPYTIBIX Tel 9 9
12 JBrxenus 5 5
13 [ToBTOpeHMe, 0000IIEHNE U CUCTEMATH3AITUS 37 5 32
3HaHUH
Hroro | 204 102 102

BocnuTarenbHblii MOTEHIIMAN TAHHOTO Y4eOHOTO MpeaMeTa 00ecreunBaeT pealn3alnio CIeayonX
LOEJICBBIX IMPUOPUTETOB BOCIIUTAHHA 06yqa}onmxca: CO31aHUC 6HaFOHpI/I$[THI>IX YCJIOBHI;'I AJI Ppa3sBUTHUA
COILIMAJIbHO 3HAYUMBIX OTHOIIEHUH IKOJIHHUKOB M, MIPEXK/IE BCETO, IICHHOCTHBIX OTHOIICHUIA:

— K 3HAHUSM KaK UHTEJUICKTyaJIbHOMY pecypcy, oOecrieunBaroniemMy Oyayiiee YeIoBeKa, Kak
pe3yJbTaTy KPOIOTIUBOTO, HO YBICKATEIBHOTO YYEOHOTO TPY/Ia;
— K KyJbType KaK JyXOBHOMY OOraTCTBY OOIIECTBAa M BaXKHOMY YCIIOBHIO OIIYIIEHHUS YE€JIOBEKOM

MTOJTHOTHI TIPOKHBACMOM KH3HHU, KOTOPOE JIAI0T €My YTCHHE, My3bIKa, HCKYCCTBO, TeaTp, TBOPUECKOE

CaMOBBIpaKEHHUE.

Yueonniii kypc «BEPOATHOCTDb U CTATUCTHUKA»

I. Conep:xanne o6yuenusn
10 xknacce

I'pad, cBs3ubBIN rpad, myTH B rpade: nukibl U nenu. CteneHb (BaJICHTHOCTH) BepIIuHBL ['padsl Ha
IJIOCKOCTH. /lepeBbsl.

CrnyualiHble SKCHEpUMEHTHI (OIBITHI) U CIy4yailHble COOBITUS. DiIeMEHTapHble COOBITHUS (MCXOJBI).
BeposiTHOCTB cityyaifHOro coObITHS. BIM30cTh 4acTOThI U BEPOATHOCTH cOOBITHH. CilydaiiHblE OIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Omnepanuu Haja COOBITUSIMU: TepecedeHre, 0ObeAMHEHUE, TPOTUBOMOIOKHbBIE COObITHA. J(narpaMmbl
Ditnepa. opMyra CI0KEHUS BEPOATHOCTEM.

VYcnoBHas BEPOATHOCTb. Y MHOXKEHUE BEPOATHOCTEH. [lepeBo ciaydaiiHOro skcniepumenta. Gopmyia
nosiHoi BepositHocTH. Dopmyina baiteca. HezaBucrumblie coObITHS.

bunapHsblii ciydaifHBI ONBIT (MCHBITAHME), ycrex U Heyaada. HezaBucumble ucnbitanusa. Cepus
HE3aBHCHUMBIX MCIBITAHUA 10 mepBoro ycmexa. llepectaHoBku u ¢akropuan. Yucino coyeTaHui.
Tpeyronsauk [Tackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCUMBIX UcTibITaHUH beprynmu. CiydaliHbli BBIOOP U3 KOHEYHOM COBOKYITHOCTH.



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

Crnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHocTell. [lmarpamma pacnpenenenus. Onepauun Haj
CIIy4yallHbIMM BEIWYMHAMM. buHapHas ciydailiHas BennuyuHa. [IpuMepsl pacnpeneneHuii, B TOM 4HCIIE
reoMeTpUUecKoe U OMHOMHUAIIBHOE.

11 knacc

CoBMecTHOE pacnpeesieHUe IByX Cly4daiHbIX BeJInunH. He3aBucumMble CilydaliHble BETMYMHBI.

MaremaTtuueckoe OXUAAHHWE CIy4dalHON BenuuuHbl (pactpeneneHus). I[lpumepsl npuMeHeHUs
MaTeMaTHYeCKOro OXXMJaHMs (CTpaxoBaHMe, JoTepes). MaremaTHuueckoe OKuAaHue OMHApHOM ciy4aiHOM
BEJIMYMHBL. MareMaTtuyeckoe OKUJaHHE CYMMBI CIy4yailHbIX BEIMYMH. MareMaTHuecKoe OXHIaHue
reOMEeTPHUECKOro 1 OMHOMHUAIBHOTO paclpelesIeHu.

Hucnepcusi ¥ CcTaHIApTHOE OTKJIOHEHHE CIydalHOW Benu4yuHbl (pacnupeneneHus). Jucnepcus
OMHapHOM ciy4aliHOW BenW4YMHBI. MareMaTHYecKoe OXKHJAaHUE IPOU3BEICHUS U JUCIEPCHS CYMMBI
HE3aBUCHUMBIX CIyyalHbIX BenuuuH. Jlucmepcuss M CTaHJapTHOE OTKIOHEHME OMHOMHAJIBHOTO
pacnpezeneHus. Jlucnepcus U CTaHIapTHOE OTKJIIOHEHHE TEOMETPUUECKOTO PACIIPEIEICHMS.

HepaBenctBo UYeoObrméBa. Teopema UYeObmméBa. Teopema bepHymiun. 3akoH OONBIIUX HHCEIN.
Br16opounslii Meron uccnenoBanuil. Beibopounsie xapakrepucTuki. OleHUBaHUE BEPOSTHOCTH COOBITHS
110 BEIOOPOYHBIM JTaHHBIM. [IpoBepka MpoCTeHIINX TUIOTE3 C TIOMOUIBIO H3YYEHHBIX pacTpe/IeICHUH.

HenpepeiBHble citydaiinbie BenuuuHbl. [IpuMepsl. @yHKIMS INIOTHOCTH BEPOSITHOCTH PACIIPEIEICHMUS.
PaBHOMepHOE pacnipeneneHne U €ro cBOicTBa. 3aaauu, NPUBOJAIINE K MOKA3aTEIbHOMY pPacIpeesICHHUIO.
3amauM, NOpUBOJAIIME K HOpMalbHOMY pacnpeaeneHuto. DyHKIMA IUIOTHOCTH  BEPOSTHOCTH
NOKA3aTeIbHOTO pachpeeneHust, (QYHKIUS IUIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO pPAaCIpeesICHHs.
@yHKIMS ITIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIPEAEIICHNUS.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajauM, NPUBOASILNE K PAaCIpEIeICHUIO
ITyaccona.

KoBapuamust nByx ciydailHeix BenuuuH. Kosddumment nmueitHoi koppensiuu. CoBMeCTHBIC
HaOJIr0/IeHUs IByX BeIMYMH. BpIOopouHbIil K03 GuireHT koppensiunu. Paznnune Mexay TMHEHHOH CBsI3bI0
Y IIPUYMHHO-CJIEJICTBEHHOM CBA3bIO. JIMHElHas perpeccusi, METO HAMMEHBIIINX KBaJIpaToB.

II. IInanupyemble pe3ybTaThI OCBOECHHS IPOrPAMMbBI
MpeameTHble pes3ynbTaThl

10 kaace | K xoHIy 00y4eHUs B AecATOM Kilacce 00yHaroLIHiACs HayYUTCS:

CBOOOJHO ONEPUPOBATH MOHATUSAMH: Tpad, TUIOcKui rpad, CBS3HBIM rpad, myTh B rpade, Lemnb,
LUK, IEPEBO, CTENICHb BEPIINHBI, IEPEBO CITYYalHOTO SKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATh IMOHATHSIMH: CIy4alHBI JKCIEpUMEHT (OMBIT), CiydailHOe COOBITHE,
3JIEMEHTapHOE CllyyailHOe COOBITHE (3JIEMEHTapHBIA MCXOM) CIIyYailHOTO ONbBITA, HAXOJUTH BEPOSTHOCTH
COOBITHI B OIBITAX C PABHOBO3MO>KHBIMH 3JIEMEHTApPHBIMHU COOBITHSIMH;

HaXOIUTh M (HOPMYJIHPOBATH COOBITHS: MepecedeHue, O0beANHEHNE NaHHBIX COOBITHH, COOBITHE,
MIPOTUBOIIOJIOKHOE JTaHHOMY, UCIOJIb30BaTh AMAarpaMMBbl Dijepa, KOOpAUHATHYIO MPAMYIO JUISl peIIeHuUs
3aa4, TOJh30BAThCA (DOPMYIION CIOXKEHHS BEPOATHOCTEH ISl BEPOSITHOCTEH IBYX M TPEX CIydalHBIX
COOBITHI;

ONEepUpPOBaTh MOHATHSIMM: YCIOBHAs BEPOSTHOCTb, YMHOXKEHHE BEPOSTHOCTEH, HE3aBHCHUMBIE
COOBITHSI, JIEPEBO CIy4YalHOTO SKCIEPHUMEHTa, HAaXOIUTh BEPOATHOCTH COOBITHMI C TOMOLIBIO MpaBHiIa
YMHOXKCHHS, IepeBa CIIyYalfHOTO OIBITa, UCIIOIB30BaTh (OPMYITY MTOJTHON BeposiTHOCTH, (hopmyny baiieca
NIPY pEIIeHUH 3a/1a4, ONPeJIeIsiTh HE3aBUCUMOCTh COOBITHIA TIO ()OpPMYJIe M TIO OPTaHH3alUK CITYYaitHOTO
9KCIIEPUMEHTA;

NPUMEHATh HM3Yy4YeHHble KOMOMHATOpHbIE (HOPMYNbI IJISi TEPEUHUCICHHUS JJIEMEHTOB MHOXKECTB,
3JIEMEHTApPHBIX COOBITHI CITy4aifHOTO OMBITA, PEIICHHUS 33434 10 TEOPUN BEPOSTHOCTEI;

CBOOOJIHO OTEPHPOBATH MOHATHSIMHU: OMHAPHBIN CITy4alHBIN OMBIT (MCTIBITAHKE), YCIIEX U Hey/aua,
HE3aBHCHUMBIE HCIIBITAHUS, CEPUSl UCTIBITAHUN, HAXOAUTH BEPOSTHOCTH COOBITHH: B CEPUU HCIBITAaHUH 110
IIEpBOro yclexa, B CepHUM HUCIBITaHWH bepHyiuin, B OIBITE, CBI3aHHOM CO CIIyYailHBIM BBIOOPOM H3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OMEpHUPOBaTh MOHITUSMH: CIy4aiiHas BeJIMYMHA, paclpelesieHHe BepOsSTHOCTEH,
quarpamMma  paclpeleneHus, OuHapHas ciydailHas BeJIMYMHA, I'€OMETPUYECKOe, OWHOMHUAIbHOE
pacipenescHue.

11 knace | K xoHIly 00y4YeHUs B OTUHHAIIIATOM KJI1aCcCE BBITYCKHUK HAYYHTCS:

ONEepUPOBaTh MOHATUSIMU: COBMECTHOE pacHpelieieHUe ABYX CIy4alHBIX BEIUYMH, UCIOIb30BaTh
TaONHIly COBMECTHOTO PpACIpPEACIICHUS ABYX CIy9aWHBIX BEIHUYHMH JJI1 BBIICICHUS PpacCIpeaeiCHUs
Ka)K/I0M BEJIMUUHBI, OTIPE/ICIICHUS] HE3aBUCUMOCTHU CITy4YalHbIX BEJIUYNH;

CBOOOJIHO OIEPHPOBATH IOHATHEM MATEeMAaTUYECKOTO OXHUIAHHWS CIy4YailHOH BEIHMYUHBI
(pactpeneneHus), TPUMEHATh CBOHWCTBA MAaTEMAaTHUECKOTO OXWJIAHUS TPU PEIICHWH 3a7ad, BBIUUCISNTH




MaTeMaTU4YECKOe OKUaHue OMHOMUATBHOTO M TEOMETPUIESCKOTO PACIIPEICIICHUH;

CBOOOIHO OTMEPUPOBATH MOHATHUAMU: TUCTIEPCHS, CTAHIAPTHOE OTKJIOHEHHE CIY4YailHON BEIMYNHBL,
MPUMEHSTh CBOWCTBA IUCIEPCHH CIIYYalHOW BEIWYMHBI (paclpeesiCHus) TpHU pENIeHUH 3aad,
BEIYUCIISITH JUCTICPCHIO U CTAHJIAPTHOE OTKIIOHEHHE TEOMETPHYECKOTO U OMHOMHUAIILHOTO Paclpe/ICICHUN;

BEIYMCIISITh BBIOOPOYHBIE XapaKTEPUCTUKH IO JIaHHOW BEIOOPKE M OIICHWBATH XapPaKTEPUCTHKU
TeHEPaTBbHOW COBOKYITHOCTH JAHHBIX I10 BBIOOPOYHBIM XxapakTepucTthkaMm. OIEHHUBAThH BEPOSTHOCTH

pacupCacaCHUAMMU.

COOBITHI n IIPOBEPATH HpOCTGfIHIHG CTaTUCTUYCCKHEC THUIIOTE3HI, IMOJIB3YSCh HN3YUCHHBIMHA

III. Temaruueckoe mianupoBanue

Ne | HaumeHoBaHMe pa3fesioB U TeM NPOTrPaMMbI KosinuecTBo yacon DJIEKTPOHHbIE
n/n PaGou | Padouas (uudposbie)
asi NnporpamMma 1o o0pa3oBaTeJIbHbIE
nporpa | Kjiaccam pecypcsl
MMa 10 ka 11 ka
1 DneMeHThI TeOpuH rpados 3 3 bubmotexa [IOK
2 Cry4aiiHble ONBITHI, CITyYaiiHbIe COOBITHA U 3 3 https://m.edsoo.ru/7f415
BEPOSITHOCTH COOBITHI fde
3 Onepanyy HaJl MHOKECTBAMH U COOBITHAMM. https:/
ClIOKEHHME U YMHOXKEHUE BEPOATHOCTEN. Y CIIOBHAs 5 5 m.edsoo.ru/7f417fb2
BeposiTHOCTh. HezaBucuMble COOBITHS
4 DNIeMEHTBI KOMOMHATOPUKH 4 4
5 Cepuu mocne10BaTeIbHBIX UCIIBITAHUN. VICTIBITaHNS
Bepaymmu. Cny4aliHelii BEIOOp U3 KOHEUHOU 5 5
COBOKYITHOCTH
6 CrydaliHple BEIMUUHBI U pacOpeICICHU 14 14
7 3axoH OONBIINX YHCET 5 5
8 DJeMeHThl MaTEMaTHYECKOW CTATHCTUKH 6 6
9 HenpeprbiBHbIE ciydaiiHble BETUYHHBI
(pacmpeneneHus), MOKa3aTeIbHOE U HOPMAaJIbHOE 4 4
pacmpeneneHus
10 | Pacmpenenenue Ilyaccona 2 2
11 | CBa3b MeXy CIy4YalHBIMHU BEJTMYHHAMHI 6 6
12 | O0oO1eHue u cucteMaTru3anus 3HaHUi 11 11
HToro | 68 34 34

BocnuraTenbHbIi MOTEHIIMAN JAHHOTO YYeOHOTO MpeMeTa 00eCIeunBaeT pean3alHio Cie Ty oIuX
EJIEBBIX IPHOPUTETOB BOCIIUTAHUS 00YYAIOIIUXCS: CO3/IaHUe OJarONpUATHBIX YCIOBUH ISl pa3BUTHS
COLIMAJIbHO 3HAYUMBIX OTHOILIEHUH IIKOJIBHUKOB U, IIPEXK/IE BCETO, LIEHHOCTHBIX OTHOIICHUMN:

K 3HaHMSIM KaK MHTEJUIEKTYaJIbHOMY pecypcy, odecreunBatonieMy Oyayiiee yeaoBeka, Kak
pe3yabTaTy KpOMOTIMBOTO, HO YBIIEKATEIFHOIO Yy4eOHOTO TPYAa;
K KyJIbTYpe KaK JyXOBHOMY OOraTcTBy OOILIECTBAa M Ba)KHOMY YCJIOBHIO OLIYILIEHHUS YEJIOBEKOM
MOJTHOTHI MPOKUBAEMOM KM3HH, KOTOPOE JTAIOT €My YTeHHE, My3bIKa, UCKYCCTBO, T€aTp, TBOPUECKOE

CaMOBBIPaXXCHHUC.
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