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MNOACHUTEJBbHASA 3AIINCKA
PaGouast mporpamma mo martemaTuke (yriiyOJEHHBIH YpPOBEHb) Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHMsA COCTaBJieHA Ha OCHOBE IOJIOKEHMH M TpeOOBaHUM K pe3yiabTaTaMm
OCBOCHMS Ha YPOBHE CpelHel o0pa3oBaTeNbHON mporpammsl, npenctasieHHbx B @T'OC COO,
®OIT COO, ¢ yuérom Konnenuuu Matematuaeckoro odpasoBanus B Poccuiickoit denepanuu,
PaGoueii mporpaMMbl BOCTUTAHUS.

Peanuzamuss mnporpamMmbl MO MaTeMaTUKe OOECTEeYMBaeT OBJAJCHHE KIIIOUEBBIMHU
KOMIETEHIUSIMH, COCTaBJISIOUIMMHU OCHOBY JUIS CaMOPa3BUTHS M HENPEPHIBHOIO OO0pa30BaHUA,
LEJIOCTHOCTh OOIIEKYJIbTYpHOTO, JIMYHOCTHOTO U TIO3HABaTEbHOTO pPa3BUTHUS JIMYHOCTHU
o0yJaromuxcs.

B omoxy mmdpoBoii TpaHchopmamuu Bcex cdep UENOBEUECKOW JIeATENbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0€3 XOpollel MaTeMaTHYeCKOu
HOJATOTOBKU. OTO OOYCJOBJICHO TEM, YTO B HAlIM JHH pacTEéT YHUCIO CIEIHUaTbHOCTEH,
CBSI3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHHEM MaTeMaTHKU: U B cdepe SKOHOMHKH, U B
Ou3Hece, U B TEXHOJOTHYECKUX 00IACTSIX, U JaKe B TYMaHUTApHBIX cdepax. Takum oOpazom,
Kpyr oOydJalomuxcs, MO KOTOpPhIX MaTeMaTHKa CTaHOBHUTCS 3HAUYUMBIM TPEIMETOM,
dbyHmameHTOM 00pa3oBaHus, CYUIECTBEHHO pacluupsierca. B Hero BXOAST HE TOJBKO
oOyJaromuecs;, TMIAHUPYIOIINE 3aHUMAThCS TBOPYECKOW M HCCIENOBATENLCKONH paboToil B
001acTH MaTeMaTHKH, HH()OPMATHKH, PU3UKH, SKOHOMUKU U B IPYTUX O0NACTIX, HO U T€, KOMY
MaTeMaTHKa HY>KHa JIJIsl HCIIOJIb30BaHMsI B TPO(ECCUsIX, HE CBSI3aHHBIX HEMOCPEIACTBEHHO C HEH.

[Ipuknagnas 3HAYMMOCTh MaTEMaTHKU OOYCIIOBJIEHA TE€M, YTO €€ MPEAMETOM SIBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPHI HAIlIEr0 MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJINYECTBEHHbBIE
OTHONICHHUSI, PYHKIIMOHAIbHBIE 3aBUCUMOCTH M KaTErOpUH HEONPeAeaEHHOCTH, OT MPOCTEHUIINX,
YCBaMBa€MbIX B HEMOCPEACTBEHHOM OIIBITE, O JIOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JUIs
pPa3BUTHUSI HAyYHBIX M TEXHOJOTHYECKHX uJeil. be3 KOHKpeTHBIX MaTeMaTH4YecKuX 3HAHUl
3aTPyJHEHO MOHWMAaHUE MPHUHIMIIOB YCTPOIICTBA M HCIIOJNB30BAHMS COBPEMEHHOM TEXHUKH,
BOCIIPHATHE M HMHTEPIpETalusi pazHooOpa3HOW COIMAIBHOM, SKOHOMHUYECKOW, MOJUTHYECKOU
uHpopmanuy, Manod(p(eKkTuBHA MOBCEIHEBHAs MpPaKTHUECKass AEATeNbHOCTb. Bo MHOrmx
cdepax npohecCHOHABHON JAeSITETbHOCTH TPEOYIOTCS YMEHHSI BBITIOIHATH PACYETHI, COCTABIATh
QITOPUTMBI, MPUMEHATH (HOPMYJIbI, MPOBOIUTH T'€OMETPUUYECKUE H3MEPEHHUS U IMOCTPOCHHS,
YuTaTh, 00pabaThIBaTh, WHTEPIPETHPOBATH W TMPEIACTABIATH WH(OpPMAIMIO B BHJAE TaOJHII,
JIuarpaMm u rpaduKoB, TOHUMATh BEPOSTHOCTHBIM XapaKTep CIIyJailHbIX COOBITHH.

OpHoBpeMEHHO ¢ pacmupeHueM cdep MNpUMEHEHUS MaTeMaTHKd B COBPEMEHHOM
oOmiecTBe BCE OoJiee BaXKHBIM CTAHOBUTCS MaTEMaTHUECKUNA CTUIIb MBIIIJICHUS, TPOSIBIISIOIINNACS
B OIpeIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce n3yueHnss MaTeMaTUKU B apceHall IpuéMoB
U METOJIOB MBIIIUICHHUS YEIOBEKa €CTECTBEHHBIM 00pa30M BKIIOYAIOTCS MHAYKIMS U ACTYKIIHS,
o0o0mIeHne W KOHKPETH3alMsl, aHalu3 M CHHTE3, KIaccu(UKauus U CUCTeMaTH3allus,
abctparupoBanue M aHaiorusd. OOBEKTHI MAaTEeMaTHYECKHUX YMO3AKIIIOUCHHH, MpaBUiIa HUX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUYECKHUX MOCTPOEHUH, CIOCOOCTBYIOT BRIpAOOTKE
yMmeHust (popMyiarpoBaTh, 0OOCHOBBIBATH M JOKA3bIBaTh CYKIEHUS, TeM caMbiM (OPMHUPYIOT
JIOTHYECKHI CTHJIb MbIIUIEHUS. Benymas pois NpUHAAIEKUT MareMaTuke B (OPMUPOBAHHUU
AITOPUTMUYECKOW KOMITOHEHTHI MBIIUICHUS! U BOCIIUTAHUN YMEHUI 1eHCTBOBATh MO 3aJaHHBIM
aIropuTMaM, COBEPLIEHCTBOBATh M3BECTHHIE M KOHCTPYMPOBATh HOBbIE. B mporuecce pemieHus
3aJa4 — OCHOBBI JUIsI OpTraHU3alMi Y4eOHOW JEeATETbHOCTH Ha YpPOKax MaTeMaTHKH —
Pa3BUBAIOTCS TBOpYECKAasi U MPUKJIIAJHAS CTOPOHBI MBIIIIJICHHUS.



OOyueHnune mareMaTuke [Ja€T BO3MOXHOCTh Ppa3BUBATh Yy OOydYaloOLUXCA TOUYHYIO,
palnMoHaNbHyI0 ¥ HHOOPMATHBHYIO pedb, YMEHHE OTOMpaTh HauboJee MOAXOAIINE S3bIKOBBIE,
CHUMBOJIMYECKHE, TpauuecKue CpencTBa JUIsl BBIPAXKEHUS CYXKIEGHUH M HArsIIHOTO UX
IIPEICTaBICHMUS.

Heo6xoauMbIM KOMIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJIKOBAaHUH SIBIISETCS
o0111ee 3HAaKOMCTBO € METOJAaMH IMO3HaHMs JEHCTBUTEIBHOCTH, IPEACTABICHUE O MpEeAMETe U
METO/Ie MAaTeMaTHKH, €ro OTIMYUSAX OT METOAOB E€CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00
0COOEHHOCTSAX MPUMEHEHMs] MaTEMATUKU AJISl PELICHUs] HAy4YHbIX U NMPUKIAIHBIX 3a1ad. Takum
00pa3zoM, MaTeMaTHIeCcKoe 00pa3oBaHNE BHOCUT CBOM BKJIaJl B (JOPMUPOBAHUE OOIIEH KYJIbTYpPHI
YeJI0BEKA.

W3ydyenne MareMaTWKH  CIIOCOOCTBYET  ICTETUYECKOMY  BOCIHMTAaHUIO  4YEJIOBEKa,
NOHMMAHHUIO KpacoTbl M  M3fALIECTBA MAaTEMAaTHUUYECKUX  PACCY)KIEHUH, BOCHPUATHUIO
reoMeTpruIecKux (hpopM, yCBOCHHUIO 1€ CUMMETPHUH.

[IpuoputeTHpiMu HeJsiMu 00yueHuss matematuke B 10—11 kmaccax Ha yrimyOnéHHOM
YPOBHE IIPOAOJIKAIOT OCTABAThCS:

— (QopMmupoBaHHE IICHTPAJbHBIX MAaTEMAaTUYeCKHMX MOHATUH  (YMCIO, BEIMYUHA,
reoMeTpuueckass (Qurypa, TmepeMeHHas, BEpPOSITHOCTb, (YHKLUSA, MPOU3BOIHASI,
UHTErpai), o0ecneunBaroIuX IPeeMCTBEHHOCTh U MEPCHEeKTUBHOCTh MaTEMaTHYECKOTO
0o0pa3zoBaHusl 00YJIArOIITUXCS;

— mojaBeleHHE 00y4YaIONIMXCS HA JOCTYIMHOM JJISi HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTeMaTHUKHd M OKPYXAIOIIEro MHpa, MOHUMAHHUIO MaTeMaTHKM KaK 4YacTH oOuiel
KYJIBTYpBbI UEJIOBEYECTBA;

— pa3BUTHE  MHTEUIEKTYyaJbHBIX M  TBOPYECKHX  CHOCOOHOCTEH  00y4arommxcs,
NIO3HABATEIBHOM aKTMBHOCTH, HCCIIEAOBATEIBLCKUX YMEHHMM, KPUTHYHOCTH MBILIUICHUS,
MHTEpeca K U3y4EHHUI0 MaTEMaTHKH;

— (QopmupoBanue  (QyHKIIMOHAIBHOM  MaTEeMaTHYECKOM  TIpaMOTHOCTH:  YMEHHUs
pacno3HaBaTh MAaT€MaTHYECKUE ACIEKThl B PEAJNBHBIX JKM3HEHHBIX CUTyallUsIX U IpU
U3y4EHHUH JPYTUX y4eOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(GopMynupoBaTh MX Ha fA3bIKE MAaTeMaTHKH M CO3/1aBaTh MaTeMaTHYECKUE MOJEINH,
IPUMEHATh OCBOEHHBIM MaTeMaTHMYeCKUMH ammapar i pPEUIeHHs IPaKTHKO-
OPUEHTHPOBAHHBIX 33]a4, MHTEPIPETUPOBATh U OLIEHUBATH [1OJIyUYCHHBIE PE3YJIbTATHI.
OCHOBHBIMU JINHUSIMH coziepkaHust Matematuku B 10—11 kitaccax yriyOaéHHOTO ypOBHS

ABIAOTCS: «HuUCna U BBIUMCIEHUN», «Anredpa» («Anredpandeckre BhIpaXEHUN», «YpaBHEHUS
U HepaBeHCTBa»), «Hauanma maremaTtnueckoro anamuza», «l'eomerpusi» («l'eomerpuueckue
¢urypel U ux cBoHcTBa», «/3MepeHHE TE€OMETPHYECKUX BEIUYMH»), «BeposarHocTs u
CTaTUCTHKa». JlaHHbIE JMHMM pa3BUBAIOTCA MApPAJUIEIbHO, KaXIash B COOTBETCTBUU C
COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBHCHUMO OJIHA OT JPYroil, a B TECHOM KOHTAaKTE H
B3auMojieiicteuu. Kpome 3Toro, mx oObeAMHSAET JOrMyecKas COCTABIAOLIAs, TPaJULMOHHO
npucynias MaTeMaTHKe M MPOHU3BIBAIOIAS BCE MaTeMaTHYeCKHE KYpChl M COZAEp KaTelIbHbIE
muaud. ChopmynupoBannoe Bo @PI'OC COO TtpeboBaHNE «yMEHHE ONEPUPOBATH MOHATUSIMHU:
ONpECIEHNE, AaKCUOMa, TEOpeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTEIbCTBO,
paBHOCWIIbHBIE (OPMYJIHUPOBKH, YMEHHE (OpMyIupoBaTh OOpaTHOE M IPOTHBOMOJIOKHOE
YTBEPXKACHHUE, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, UCIOIb30BaTh METOJl MATEMaTUYECKON
MHAYKIMHM, TPOBOAMUTH JOKA3aTENIbHbIE pAacCYXAECHHUS IIpU pEIIEHWH 3a]ad, OLIEHUBATH
JIOTMYECKYI0 IpPAaBWIBHOCTh PACCYXJEHHI» OTHOCHUTCS KO BceM Y4YeOHBIM Kypcam, a
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dbopMupoBaHUE JOTMYECKUX YMEHUH pacrpenesseTcss Mo BCeM TojaM OOy4YeHHs Ha YpOBHE
CpeaHero o0niero 0opa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maTemaTHka SBISETCS O0S3aTENbHBIM NPEIMETOM Ha
JTAHHOM YpOBHE oOpaszoBaHus. Hactosmieil mporpamMmoii mo MaTeMaTHKe IpelycMaTpuBaeTCs
u3yueHue ydebHoro npenmera «MaTemaTuka» B paMmKax TpEX y4deOHBIX KypcoB: «Ajredpa u
Hayaja MaTemMaThueckoro asanmuza», «l'‘eomerpusi», «BepoATHOCTH U  CTATUCTHKA».
dopmMupoBaHue JOTUYECKUX YMEHUI OCYIIECTBISETCS Ha MPOTSHKEHUU BCEX JIeT O0ydeHUusl Ha
YPOBHE CpeHero o0Iiero oopa3oBaHus, a 3JEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJEpKaHUE BCEX
HA3BAHHBIX BHIIIE YUEOHBIX KYpPCOB.

OO01ee KOTMYECTBO YacOB, HAIMPABICHHBIX HA M3y4EHHE MATEeMAaTUKH Ha YrITyOJIEHHOM
ypoBHe — 544: B 10 knacce — 272 yaca (8 yacoB B Henento), B 11 kiacce — 272 yvaca (8 yacoB B
HEJIETTIO).

Bocrniutanue siBisieTcst OTHOM M3 BRKHEHUIIIUX COCTABJISIONIUX 00pa30BaTeILHOTO MpoIiecca
Hapsny ¢ oOyuyeHuem. JlomosHsas Apyr apyra, oOydeHHe M BOCIIUTAHUE CIYyXKaT €AMHON LeNu:
[EJIOCTHOMY Pa3BUTHIO JINYHOCTHU MIKOJbHUKA.

FOHomeckuit BO3pacT — 3T0 Mepro,1 BHIpaOOTKH MUPOBO33pEHUs, YOSIKICHU, XapaKTepa 1
KU3HEHHOTo camoornpeaeneHus. s audHocT oOpeTaeT IEHHOCTh CHCTEMa OIpeaeseHHO
OPUEHTUPOBAHHBIX TOCTYIMKOB, BO3PAaCTaeT 3HAYUMOCTh (YHKIIMM CaMOKOHTPOJS, KOTOpas
cpabaThIBaeT B PA3IMYHBIX IO TUITY TPOOJIEMHBIX CUTYaIUsX.

B crapmem mKoIbHOM BO3pacTe MPOUCXOAUT CUCTEMATH3alMsl MOJYUYEHHBIX 3HAHUM,
YCBOCHHE TEOPETHUECKUX OCHOB PA3NIMYHBIX AUCIUIUINH, 0O00OIIEHWE 3HAHWA B EAHHYIO
KapTUHY MHUpa, To3HaHue Gpunocodckoro cMbicia sBieHuil. Kak mpaBuio, vHTEpec K y4eHuro (K
€ro COJIep>KaHUIO U MPOILECCY) MOBBIIAETCS, TaK KaK BKIIOYAIOTCS MOTHBBI CAaMOOTIpEICTICHUS U
MOJATOTOBKU K CAMOCTOATEIbHOW >KU3HHM. MMeer MecTo codyeraHue M B3aMMOIIPOHHKHOBEHHE
HIMPOKUX COLMANIBHBIX M TMO3HABaTEJIbHBIX MOTHUBOB. JSIpKO BbIpakeHa MPOU3BOJIbHAS
MOTHBALMS, TaK KaK XOPOIIO OCO3HAIOTCA MPHUUYMHBI OTHOLIEHHsS K ydyeOe. CTapliekiacCHUKU
y’Ke€ TOTOBBI K caM000pa30BaHUIO.

K crapmeMy mKkoIbHOMY BO3pacTy CKJIaJbIBAETCS MCCIEI0OBATEIBCKOE OTHOIIEHUE K
y4eOHBIM TpeMETaM U YMEHHE HaXOAUTh M CTaBUTH IpoodsieMy. [losTomy B yueOHOM mporecce
WX TPUBJIEKAET CaM XOJ aHaliu3a 3aJay, CPABHEHHUE PA3IMYHBIX TOUYEK 3pPEHUs, JUCKYCCUU U
00BSICHEHUS, KOTOPbIE 3aCTaBIISIIOT AyMaTh. MEHsSeTCs B 3TOM BO3pacTe M pOJIb YUUTENs: OH
BBICTYIIAET YyXK€ CKOpee Kak KOHCYJIbTaHT Mo ImpenMery. Ho BocnuTaTenbHbIE acleKThl
IpenoaaBaHusl MPEAMETOB OCTAIOTCA.

BaxneiimmmM ycioBueM pealu3allMd BOCHUTATEIBHOTO MOTEHIMAlla YPOKOB SIBISETCS
OpraHu3alysl aKTHUBHOM JESATENbHOCTH YyYalluXCsli Ha pa3HbIX YPOBHAX I[103HABATEIbHOU
CaMOCTOSITEIbHOCTH.

[Iporpamma BocCHUTaHMS Ha YpPOKaX MaTEeMaTUKHK pealU3yeTcs uepe3: pa3BUTHUE
CIIOCOOHOCTH K HENPEPBIBHOMY caM000pa30BaHHUIO, OBJIAJICHUIO KJIFOUE€BBIMU
KOMIIETEHTHOCTSIMHU, COCTaBIISIOIIMMU OCHOBY YMEHHUS - CAMOCTOSITEIbHOMY NPUOOPETEHUIO U
UHTETpalMi 3HAHWW, KOMMYHHKAallMd U COTPYOHHYECTBY, J(P(EKTUBHOMY pPEIIECHUIO
(pa3pereHuro) npo0Jem, OCO3HAaHHOMY  HCIIOJB30BAHUIO nH(pOPMaITMOHHBIX "
KOMMYHUKAIIMOHHBIX ~TEXHOJIOTWH, CamMOOpraHu3allid M CaMOpEryJsiluu; oOecredyeHue
aKaJeMUYeCKOW MOOWIBHOCTH U (WJIM) BO3MOXKHOCTU TOJICPKUBATh W30paHHOE HAIPaBJICHUE
o0Opa3oBaHusl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 MATEMATHUKE
HA YPOBHE CPEJHET'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpaaaHCcKOro BOCIMTAHUS:

c(OPMUPOBAHHOCTH TPAXKTAHCKONW TMO3HUIIMH OOYYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
yleHa  poccuiickoro  oOmiecTBa,  MpEACTaBI€HWE O  MaTeMaTHYeCKHMX  OCHOBax
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MNpPOLEAYyp TIpakJIaHCKOro oOIlecTBa
(BBIOOpPHBI, OIMpPOCHI U APYroe), yMEHHWE B3aWMOJEHCTBOBATH C COIMAIBbHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX (QYHKIUSIMU 1 Ha3HAUCHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKONW TPaKAAHCKOM WACHTHYHOCTH, YBAXCHHS K MPOLUIOMY U
HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSAM POCCUHUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE ITUX IJOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHHE JTyXOBHBIX IIEHHOCTEH pPOCCHIICKOro Hapojaa, cHOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHHUsI, ITUYECKOTO MOBEJCHMS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM JOCTHUKEHUN
HAayKd U JACSITENbHOCTbIO YYEHOTO, OCO3HAHHWE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOWYUBOTO
Oymymiero;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOILICHHE K MHUpPY, BKIIOYAsl ICTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PEIICHUN, PacCyKICHHI, BOCOPUUMYUBOCTh K MaTeMaTHYECKUM acleKTaM
Pa3JINYHBIX BUJIOB HCKYCCTBA;

5) puznveckoro BOCIUTAHUSA:

c(OpMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUYECKUE 3HAHUS B HMHTEpecax 3/I0pOBOTO U
O6e3zomacHoro oOpasza JKW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITHIA M OTAbIXA, peryisipHas (pu3ndeckas akTUBHOCTD ),
bu3HYECKOe COBEPIICHCTBOBAHKE MPU 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTHIO;,
6) TPY10BOT0 BOCIIUTAHHUSA:

TOTOBHOCTH K TpPYAY, OCO3HAaHWE IEHHOCTU TPYAOIIOOMS, WHTEPEC K pa3IuuHbIM cdepam
npodeccuoHaNbHOM JEesTebHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymiedl mnpodeccun W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy OOpa3oBaHHUIO W
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAINPaBJICHHOCTH;

7) 3K0JIOTMYECKOTr0 BOCTIUTAHUSA:

C(OPMHUPOBAHHOCTh ~ JKOJIOTHUECKOH  KYIbTYpHl, [OHUMAaHHE  BIMSHHUS  COIMAILHO-
HSKOHOMHUYECKUX TIPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
I00aTbHOTO  XapakTepa  JKOJOTMYECKUX  MpoOieM, OpHeHTauus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIs pelIeHHs 3a1ad B 00JacTH OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
ITOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HAyKH W OOIIECTBEHHOW TMPAKTUKH, TOHMMAaHUE MAaTEMAaTHUYECKONH Hayku Kak chepsl
YEJIOBEUECKOM NESITeIbHOCTH, 3TANoB €€ Pa3BUTHUS U 3HAUMMOCTHU JUIS Pa3BUTHS LIUBUIIU3ALINH,
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OBJIaJICHHUE SI3bIKOM MaTeMaTHKH U MaTeMaTUYeCKOM KyIbTypOi Kak CpeICTBOM MO3HAHUS MUDA,
TOTOBHOCTH OCYIIECTBIISITH MPOCKTHYIO M UCCIIEIOBATENLCKYIO AEATEIbHOCTh MHAUBHIYAILHO U
B TpyIIIIE.
METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe M3ydeHHs MaTeMAaTHMKH Ha YPOBHE CpeIHEro oOIero ooOpa3oBaHUS Y
obyyJaromierocss OynyT cpopMHUpPOBaHBI MMO3HABATEIbHBIC YHHBEPCAIbHBIC y4eOHBIC IEHCTBHSI,
KOMMYHHUKATHBHbIE YHUBEpCAJbHbIE Y4eOHble JAEWCTBUS, pETYISITHUBHbIE YHHBEpCaJbHbIC
yueOHbIe AeMCTBHSI, COBMECTHAS I€ATEIbHOCTb.
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe efiCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

— BBUIBISITH M XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTeMaTHUYECKUX OOBEKTOB,
MOHSTUM, OTHOLICHUH MEXIy MHOHSITUSIMH, (OPMYIHUPOBATH OMNPENCICHUS] TOHATHUH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKALNU, OCHOBAHUS JJis1 O0OOIICHHS U
CPaBHEHHSI, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A,

— BOCIpPUHUMATh, (HOPMYJIHpPOBATh U MPEOOPA30BBIBATH CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpHULaTeNIbHbIE, EAMHIUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

— BBIIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTHUBOpeUHs B (pakTax,
JTaHHBIX, HAOJIONEHUSAX U YTBEPXKICHUSIX, NpeuiaraTb KpPUTEPUM MJI BBIABICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

— JenaTh BBIBOJABI C KCIOJNb30BAaHHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX M WHAYKTUBHBIX
YMO3aKJIIOYEHU N, YMO3AKIIOUCHUI IO aHAJIOTHH;

— TPOBOJHUTH CAMOCTOSATEIHHO JI0KA3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUM (MIPSMBIC U
OT MPOTHUBHOTI0), BHICTPAUBATh aPTyMEHTAIIUIO, IPUBOIUTH MIPUMEPHI U KOHTPIIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXKJACHHS U BHIBOJIBI;

— BBIOMpaTh Crmoco0 pemieHuss y4deOHOM 3amauM (CpaBHMBATH HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HanboJiee MOAXOIANINM C YYETOM CaMOCTOATEIHHO BBIIEIEHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBarejabLcKue NeicTBUA.

— WCHONB30BaTh  BOMPOCHI  KaK  HMCCIECIOBATENLCKHA  WHCTPYMEHT  IO3HAHUS,
dbopMyIupOBaTh BOMPOCH], (UKCUPYIOIIHUE MPOTHBOpEUHE, MPOOJIeMy, yCTaHABIMBATH
HCKOMOE U JaHHOE, (OPMHUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

— TPOBOAHUTH CAMOCTOSATEIHHO CIUIAHUPOBAHHBIM OKCIEPUMEHT, WCCICIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEl MaTeMaTH4YecKoro oOBEKTa, SBJICHMs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SBJICHUSIMU, POLIECCAMU;

—  CaMOCTOSITeNEHO (POPMYIUPOBATH OOOOIICHUS U BRIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIO/IEHUs, WCCIICIOBaHMS, OIICHUBATHh JOCTOBEPHOCTH MOJNYyYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OIIEHNI;

— TPOTHO3HPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, @ TAKKE BBIIBUTATH MPEIIOI0KEHUS O
€ro pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanmeii:

—  BBIIBJISATH Ne(DUIUTH HHDOpPMAIHH, TAaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOMPOC H IS
pelIeHUs 3a/1a4H;

— BbIOMpaTh UWHGOPMALMIO U3 HMCTOYHMKOB PAa3IMYHBIX THUIIOB, aHAJIM3UPOBATh,
CUCTEeMAaTU3UPOBATh M HWHTEPIPETHPOBATh HMH(OPMAILIUIO PA3THUYHBIX BUAOB U (opm
MPEJICTaBJICHHUS,



— CTPYKTYypUpOBaThb HMH(POpPMALMIO, TMPEACTaBIATh €€ B  pPasNUYHBIX  (popmax,
WUTIOCTPUPOBATH TpaduuecKy;

— OLCHMBAaTh HAA&KHOCTh HWHPOPMALMKM IO CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

— BOCHPUHUMATh U (OPMYIHUPOBATH CY)KICHHS B COOTBETCTBUU C YCIOBUSMHU M LEISIMHU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MUCHbMEHHBIX TEKCTaxX, JAaBaTh MOSICHEHMS MO XOAY pEHIeHHs 3a/adl, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yybTaT;

— B X0z€ OOCYXIEeHHS 3a/1aBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOM TeMbl, MPOOIEMBI,
pemaeMoil 3a7auu, BbICKa3bIBaTh MJEU, HAICJICHHbIE HA MOMCK PELIEHUS, COMOCTABIATh
CBOM CYXJICHUS C CY)KICHUSMU JAPYTUX YYACTHUKOB JUANOra, 0OHApYKUBATh Pa3inyue 1
CXOJICTBO TMO3ULMH, B KOPPEKTHOW Qopme QopMyIupoBaTh pa3HOIIACHUS, CBOU
BO3PaKEHUS;

— TPEICTaBISITh Pe3yJbTaThl PEUICHHS 3a/Jayd, SKCIIEPUMEHTa, HCCIEAOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUIEHHMSI ¢ y4€TOM 3a/ad MpPE3CHTAluu U
0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHble YHUBepPcaJbHbIE YUeOHbIE 1eHCTBUSA
Camoopranmu3anus:

— COCTaBJIATH IJIaH, aJITOPUTM DELIEHUS 3a/ladd, BBIOUPATh COco0 penieHust ¢ y4EToMm
UMEIOUINXCA PECypcoB U  COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U
KOPPEKTHPOBATh BAPUAHTHI pEIIeHUH ¢ y4ETOM HOBOW MH(pOpMAaLIUK.

CaMOKOHTPOJIb:

— BJaJeTh HAaBBIKAMHU IIO3HABATENIbHOM peduieKCMM KaK OCO3HAHMSI COBEpIIAEMbIX
JNEHCTBUII M MBICIUTENBHBIX TMPOILIECCOB, HUX PpE3yNbTaTOB, BJIalETh CIOCO0AMU
CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpoliecca M pe3yibTaTa pPELIEHUs MaTeMaTHYeCKON
3a]a4u;

— TpeaBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH NPU PEIICHUU 33/7a4d, BHOCHUTD
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX
OLINOOK, BBISIBJICHHBIX TPYJHOCTEHH;

— OILIGHUBAaTh COOTBETCTBHE pe3yjbTaTa Ied U YCIOBUSIM, OOBSICHATH MNPUYMHBI
JOCTHKEHUS WM HETOCTHKEHUS PEe3yIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

CoBMmecTHast 1eATEJBHOCTD:

— TIOHMMATh ¥ HCIIOJIb30BAaTh MPEUMYILECTBA KOMaHAHON U MHAUBUAYAIbHON pabOThl IpH
peleHn y4eOHBIX 3a/1a4, MPUHAMATh IIeJIb COBMECTHOM NEATEeNbHOCTH, IIAHMPOBATH
OpraHu3allMi0 COBMECTHOH paboThl, pachpenesnars BUAbI padoT, JOroBapuBaThCH,
00CyX/1aTh MPOLIECC U PE3YyNIbTAT pabOThl, 00001ATh MHEHUS HECKOJIBKUX JIIOCH;

— y4acTBOBaTh B IPYIIOBBIX (PopMax padoThl (0O0CYX)AeHUS, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U UHBIE), BHIIOJIHATH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH CBOM JICHCTBHS C
JPYTUMH WIEHAMHU KOMaH[bl, OIICHUBATh KAY€CTBO CBOETO BKJIa/a B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IIpeaMeTHbIe pe3yabTaThl OCBOCHUS paboyeil mporpaMmbl IO MaTeMaTUKE MPEICTABICHBI MO
rogaM oOy4eHHMs] B paMKaxX OTHENbHBIX Y4YEOHBIX KYpPCOB B COOTBETCTBYIOLIMX pa3jenax
HACTOSAIIECH MTPOTrpaMMBl.



BHUAbI 1 ®OPMbI KOHTPOJIA

Kontponb sBisiercss HEOOXOAMMBIM 3BEHOM JI0OOro ypoka. OT ero opraHu3aiud,

NPOBEICHUS U OLICHUBAHMS 3aBUCUT 3(P(PEeKTUBHOCTH OOyUECHHS.

KOHTpO.HI: — OTO MIPOBCEpPKa COOTBCTCTBUA IMOJTYUYCHHBIX PC3YJIbTATOB C MOCTABJICHHBIMHA

3apaHee 1ensIMu 00ydeHus. Boiaenstores ciaenyomue GyHKIMH KOHTPOJIA:

4.

JmarHoctrueckas. YUYWTENbh IOIYy4aeT JOCTOBEpHYIO HWHGPOpMAIMI0O O TMpodenax B
3HAHUSX Yy OOYyYaromMXcs, O YacTO COBEPIIAEMBIX OIIMOKaX M HX XapakTtepe. JTO
nomMoraet 1moj1o0pare Hanbosee 3 (HeKTUBHBIE METOIBI U CPEICTBA O0YUCHHUS.
Kontpomupyromasi. B pesynbTaTe  ycTaHaBIMBAaeTCSd  ypOBEHb  OBJIAJICHUS
KOMITETCHIIUSIMU, 3HAHUSIMU; YPOBEHb UHTEIJIEKTYaIbHOTO PAa3BUTUSL YUCHUKOB.
OO6yuaroniasi. BeimonHsas 3amaHus U pelnas 3aJadyd, y4alluecsl COBEPIICHCTBYIOT CBOM
3HAHUS U YMEHUS, IPUMEHSS UX B HOBBIX CUTYalIHsIX.
[Ipornoctuyeckas. I1o pe3ynapTaTaM KOHTPOJS MOKHO HOHSTh, TOCTATOYHO JIM YCBOEHBI
3HaHUA U c(OpMHPOBAHBI KOMIETEHLIUU AJISl TOTO, YTOOBI MEPEUTH K HOBOMY y4eOHOMY
MaTtepuany.
Pa3BuBaromjas. E€ CyIIHOCTh 3aK/IIO4aeTcss B PA3BUTHM PEYM, NAMSATH, BHUMAaHMI,
MBILUICHUS, TBOPYECKMX CIOCOOHOCTEH YUEHUKOB, TMPOMCXOASIIEM B IpoOLEcce
BEBIIOJTHEHUS 3aJaHUH.
Opuentupyromas. CyTb €€ COCTOUT B BbISIBICHUN CTENIEHN N3YYEHHOCTH TEMBI.
Bocnurarenshas. Ilepuonnueckass mpoBepka crmocoOCTBYeT (HOPMHUPOBAHUIO UYBCTBA
OTBETCTBEHHOCTH, aKKypaTHOCTH; AUCUUITTUHUPYET 00YyHarOIIUXCS.
Buja KoHTpOJIsI HA YPOKE 3aBUCHUT OT 3Tarna o0yueHus. B cBsi3u ¢ 3TUM, BBIIEISIOT:
[IpenBapurenbHbli
Texymunit
TemaTnueckunii
HtoroBbiii KOHTPOJIb
Ha ypoxkax ucnosib3yercs nsth OCHOBHBIX (POPM KOHTPOJIS:
®poHTanpHag. 3ajaHue mpemiaraetcs Bcemy kiaccy. OObIUHO pe0sita Jar0T KpaTKue
OTBETHI C MECTA.
I'pynnoBas. Knacc paznensercs Ha rpynnbl. Kaxkmas rpynmna mnojgydaer CBOE 3aJaHue,
KOTOPOE HY>KHO BBITIOJIHUTH COBMECTHO.
NunuBuayanpHas. Y KakIOTO yu4e€HHKA CBOE 3a/laHue, KOTOPOE HY)KHO BBITIONHUTH 0€3
ypeii — aubo mnomomm. JlamHas ¢opma MOIXOAMT IS BBISICHEHHS 3HAHUH U
CIOCOOHOCTEH OTZIENIBHOTO YETIOBEKA.
KomOuHupoBanHas. Ota popMa KOHTPOJIS COUYETAET B ce0e TPH MPEIbIAYIIIHE.

MeTtoabl KOHTPOJISI — CHOCOOBI, MOMOTAIOLIUE BBIBUTH CTENEHb YCBOCHMSI 3HAHUHA U

OBJIaJIcHUS TpeOyeMbIMH KOMITeTeHIIUSIMU. Ha ypokax HCIONB3YyIOTCS CIEeIYIOIINE METO/IbI:

HaOIIOIeHNE,

YCTHBIH OIpOC,

MMCbMEHHBIEC PA0OTHI,

MpaKTUYECKas WA JJabopaTopHas padboTa,
3a4€THI,

TCCTHI.



ExxeqHeBHOE HaOINIOJEHHE MO3BOJSET COCTAaBUTh BEPHOE CYKIAEHHE OO0 OTHOLICHUU
y4eHHKa K TMpeIMeTy, JOCTYIHOCTH M TOCHJIBHOCTH JUISI HEro ydeOHOro marepuana, 4ro
CIOCOOCTBYET TPaMOTHOMY IUIAHHMPOBAHMUIO OPraHU3alMM KOHTPOJIA 3HAHUU JUIS KakKIOTO
oOyuatorerocs.

YCTHBIIA onpoc SABISAETCS OJHUM M3 Haubosiee pacpoCTPaHEHHBIX METO0B IPOBEPKH.
OH npoBoAMTCA Kak B HMHIMBMIYyalbHOH, TaKk U BO (PPOHTANBbHOH, U B KOMOMHUPOBaHHBIX
dbopmax.

ITucbmeHHBIe pabOTHI IPOBOJATCS B pa3HbIX (popMax: AMKTAHT, COUMHEHHUE, OTYET, TECT,
KOHTpPOJIbHAsI paboTa, rpadguieckrue paboThI.

TecToBBIlI METOA MO3BOJISIET JOCTATOYHO OBICTPO NPOBEPHUTH 3HAHMUA IO OJHOU WIIH
HECKOJIBKUX TEM.

[IpakTuueckass mwnu naboparopHas pabora — (opMa KOHTpoJA, KoTopass TpeOyeT oT
ydaluxcs HE TOJIBKO HAlIM4us 3HAHWN, HO €Ill€ U YMEHUN NPUMEHATh 3THU 3HAHHUSA B HOBBIX
CUTYalUsX, COOOPa3UTEIILHOCTH.

THunbl KOHTPOJISA HAa ypOKaxX pa3feisaioT Ha:

— Baeurnwuii konTposs. [Ipon3BoauTCS yuuTeneM Hall A€SITEIbHOCTBIO 00yYarOIUXCS.
— BsaumokoHnTposb. OcymiecTBiseTcs 00ydaroUMMHUCS APYT HaJ JPYTOM.
— CaMOKOHTpOJIb. YYEHHUK IpOBepsieT ceOs caM MO TOTOBBIM 00pa3laM Wi MpaBUIbHBIM

OTBETAM.

CpenctBamu (pUKCAalMU JTUYHOCTHBIX, METANpPEIMETHBIX M TPEIMETHBIX Pe3yJIbTaTOB
SIBIISIFOTCS KJIACCHBIE JKypHAJIbI, JHEBHUKU HAOIIOIEHUH, TOPT(OIHO.

IIpu opranmszanuu 0Opa30OBATEIBLHOIO MpPOIECCa C HCIOJB30BAHHEM 3JIEKTPOHHOTO
o0y4eHHsT M JMCTAHIMOHHBIX OOpa30BaTENbHBIX TEXHOJOIMH KOHTPOJb OCYIIECTBISIETCS B
OHJIAMH peXuMe Ha MHOOPMAITMOHHBIX TUTaTGopMax.

Bunsl, ¢opMel  koHTponst  mpoBoguTcsa — corimacHo  [lomoxkenuro o popmax,
NEPUOAUYHOCTH, IMOPANKE TEKYHIETO KOHTPOJIA YCIEBAEMOCTH W IIPOMEXYTOYHOH aTTeCTaluu
oOydJaronmxcs

TexHONOrMA OLICHMBAHUA OCYLIECTBIAIOTCSA cornmacHo Ilomokenuro o  cucreme
OIICHUBAHMSI 00Pa30BaTENbHBIX TOCTIIKEHUI 00yUJarOIIHXCSI.



PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MNOACHUTEJIbHAS 3AIINCKA

VY4eOHblii kKypc «Anredpa ¥ Hadalla MaTeMaTHYECKOTO aHAlM3a» SIBISAETCS OJHUM W3
HanOoJiee 3HAYMMBIX B TPOrpPaMME CpPEIHEro oOIIero oOpa3oBaHUs, IMOCKOJIbKY, C OJHOU
CTOPOHBI, OH OOecrne4YnBaeT WHCTPYMEHTAJIbHYIO 0a3y JUisi HM3y4eHHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpoHbI, (hOpPMUPYET JIOTUYECKOE M aOCTPaKTHOE MBILILICHUE
00ydJaronuxcsi Ha YpOBHE, HEOOXOAMMOM JUIsi OCBOCHHS WH(OPMATHUKH, OOIIECCTBO3HAHMSI,
UCTOPUU, CIIOBECHOCTH U JPYTHX JUCHHUIUIMH. B pamkax maHHOTO ydeOHOro Kypca
oOydaromiuecss OBJAQJICBAIOT YHUBEPCAJIbHBIM  SI3BIKOM COBPEMEHHOH HayKW, KOTopas
dbopMyIUpyeT CBOM JOCTIKEHUS B MATEMaTHIeCKOi popme.

Y4eOHbIii Kypc anreOpsl ¥ Ha4adl MaTEeMaTHYECKOro aHaau3a 3aKJIa/JbIBaeT OCHOBY IS
YCIICITHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOTMM, TOHUMAHUS OCHOBHBIX
TEHACHIIUA pPa3BUTHS HKOHOMUKH M OOLIECTBEHHOW >XW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh HX MJIS
JIanpHEenIero oOpa3oBaHWs W B IIOBCEIHEBHOM JKM3HH. B TO Xe Bpems OBIaJIeHUE
a0CTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU aldreOpbl 1 MaTeMaTHYeCKOTo aHaIn3a
pa3BHBAeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH, JOKA3bIBATh
YTBEPXKACHHSI C MOMOIIBI0 HHIYKIIUU M PACCYX AaTh NEAYKTHBHO, UCIIOIB30BaTh 0000IICHUE U
KOHKpETH3aIuIo, a0CTparupoBaHUE W AHAIOTHIO, (OPMHUPYET KPEaTHMBHOE M KPUTHUYECKOE
MBIIIUICHHE.

B xonme um3yuenuss yueOHOro kypca «Anredbpa M Hauyajsa MaTeMaTHUYECKOTO aHaIH3a»

oOydaromyecsi MOJy4yaloT HOBBIM OMNBIT pEIIeHUs MPHUKIAJHBIX 3aJa4, CaMOCTOSTEIbHOIO
MOCTPOCHUS MaTeMaTHYEeCKHX MOJEJEH peanbHbIX CHUTyallMi, WHTEPIpETAllMH IOJY4EHHBIX
pelIeHU, 3HAaKOMSTCS ¢ MPUMEPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUYECKUMHU OTKPBITUSIMU M UX aBTOPAMH.
Y4eOHbIi Kypc o00nagaeT 3HAYMTENBHBIM BOCIHTATEIBHBIM  IMOTEHITMAIIOM, KOTOPBIA
peanmu3yercss Kak yepe3 yueOHbIM Marepuan, crnocoOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOTO
MHpPOBO33pEHHUS, Tak M 4epe3 cneuuduky ydeOHOH  JeATeNnbHOCTH, TpeOyromen
OPOJODKUTEIbHOM  KOHIEHTPAalMM BHUMAaHUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YECHHBII pe3ynbTar.

B ocHoBe Meronuku oOydeHus anreOpe M HayalaM MaTEeMaTHYECKOrO aHAINU3a JICKHUT
JEeSTeIbHOCTHBIA IPUHLIUIT 00yUEHUSI.

B crpykrype ydeOHOro kypca «AnreOpa W Hadajga MAaTeMaTHYECKOTO aHaIn3a»
BBIJICTICHBI CJICIYIOIINE COJAEPKATeTbHO-METOIMYECKUEe JIMHUU: «YUuclia W BBIUUCICHHSY,
«DyHK1IMU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBay, «Hadama mMareMaTHdeckoro aHau3ay,
«MHOXecTBa | JIOTHKa». Bce OCHOBHBIE CONEPKATEIBHO-METOANYECKHUE JIMHUU U3YYaroTCs Ha
MPOTSDKEHUH JABYX JIET OOy4YeHHUs Ha ypOBHE CpeaHEero oOmiero oOpa3oBaHUs, €CTECTBEHHO
JOTIONHSSL APYr Apyra M TOCTENEHHO HACHINAACh HOBBIMM TeMaMHM M pasjaenamu. JlaHHBIH
yueOHBIH Kypc SBJSETCS WHTErPAaTUBHBIM, IOCKOJIbKY OOBEIUHSET B cebe colepikaHue
HECKOJIbKUX  MaTeMaTU4YeCKUX  JAMCUMIUIMH, TakuX Kak  ainrebpa, TPUTOHOMETpPHS,
MaTeMaTHYECKUN aHallu3, TEOPUS MHOXKECTB, MaTeMaTHUyecKas Jioruka u apyrue. [lo mepe Toro
KaKk oOydJaromuecs OBIAJECBAlOT BcE Ooyiee MIUPOKUM MaTEeMaTHYECKHM ammnapaToM, y HHX
MOCIIEIOBATENhHO (DOPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMAaTHUUYECKYIO
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MO/JIEJIb peaJIbHOM CUTYalluH, IPUMEHATh 3HAHUS, [IOJyYEHHbIE IPU U3Yy4EHUH Y4eOHOro Kypca,
JUI  pEIIeHUS] CaMOCTOATENbHO C(HOPMYIMPOBAHHOM MaTeMaTHMYeCKOW 3ajadyd, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

Conep:xxkaTejbHO-MeTOAUYeCKAasA JHHUA «Yucaa W BBIYHCIEGHHMA» 3aBepIIacT
(¢opMHpOBaHHE HABBIKOB MCIIOIB30BAaHMS JCHCTBUTEIBHBIX YHUCEN, KOTOpOoe ObUIO HayaTo Ha
YpOBHE OCHOBHOTO 001iero obpazoBanus. Ha ypoBHe cpemHero obmiero odpa3oBaHus 0coboe
BHUMaHHE yzensercs (OpMHUPOBAHUIO HABBIKOB PAIl[MOHAIBHBIX BBIUMCIICHUH, BKIIOYAIOUIUX B
ce0s1 MCIOJIb30BaHUE PA3IMUYHBIX (DOPM 3alKCH YKCIa, YMEHHUE JAeaaTh MPUKUIKY, BBIIOIHSTH
npUOIMKEHHBIE BBIYMCIIEHNUS, OLIEHUBATh YMCIIOBBIE BBIPAKEHUS, pad0TaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMM. 3HAKOMbIE OOYYaIOLIMMCS MHOKECTBA HATYPaJbHBIX, LENbIX, PA[HOHAIBHBIX H
JNENCTBUTENBHBIX YUCEN JONOJHAIOTCI MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxaoMm H3 3TuX
MHOECTB PaCCMaTPUBAIOTCS CBOMCTBEHHBIC €My CIIeU(pUUECKUE 3a]]aul U OTepaluu: JeJIeHHEe
HAIleJIO, OMNEPUPOBAaHME OCTAaTKaMH Ha MHOXKECTBE IIENIBIX YHCeNl, O0COOble CBOMCTBa
palMOHAIBHBIX U MPPALMOHANBHBIX YUCEll, apu(pPMETUYECKUE ONEepalH, a TAKXKe H3BICUEHHUE
KOpHS  HAaTypaJlbHOM  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX 4Mcen.  bnaronaps
IIOCJIEI0BATEIbHOMY  PAacUIMPEHHI0 Kpyra MCIOJIB3YEMbIX UYHCEl U 3HAKOMCTBY C
BO3MOXHOCTSIMM MX IPUMEHEHUS AJIs PELICHUs Pa3InYHbIX 33a4 (POPMUPYETCS IPEACTABICHHUE
0 €IMHCTBE MaTEMATHUKH KaK HAyKH U €€ PO B IOCTPOEHUHU MOJENIEN PEAIbHOTO MHUPA, IIHUPOKO
UCTIOJIB3YIOTCS 0000IIEHNE U KOHKPETH3AIHSL.

JInHusi «YpaBHEeHHMsI M HEPABEHCTBA» PEATU3yeTCs Ha MPOTHKECHUH BCETO 00YUYeHHUs Ha
YpOBHE cpeaHero ooOmiero o0pa3oBaHuUs, IOCKOIBKY B KaxkaoMm pasnene IlporpamMmer
IPEIYCMOTPEHO pEIIeHNEe COOTBETCTBYIOIMX 3ajad. B pesynbrare oOyuaromuecs OBIIAAEBAIOT
pa3MYHBIMU  METOJAaMHU  PEIICHUS pPalUOHAIbHBIX, HPPALMOHAIBHBIX, IOKA3aTENIbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXke 3a/ad,
coJepkalux napamerpsl. [losydyeHHbIe YMEHMsI HIMPOKO HMCIOJIB3YKOTCS MPH HCCIEA0BaHUU
(GyHKLIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PEILICHUH NMPUKJIAIHBIX 3a]a4 U 33]a4 Ha HaXOXKICHHUE
HanOOJBIINX U HAUMEHBIINX 3HauUeHU (yHkuuu. JlaHHas copepkaTenbHas JMHUS BKIIOYACT B
ce0s1 Takke (QOpPMHUPOBAHME YMEHUH BBIIOJIHATH PAcUETHl MO (opMyinaM, NpeoOpa3OBaHUS
palMoHaIBHBIX, UPPALMOHATIBHBIX M TPUTOHOMETPUUYECKHX BBIPAKECHHUN, a TaK)Ke BBIPAKECHUH,
colepXkKalux cTeneHn u Jorapudmel. brarogaps usyueHuro anredbpanyeckoro marepuana
IPOMCXOOUT JalbHEHIIee Pa3BUTHE AITOPUTMHUYECKOIO U AOCTPAKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX PAcCyXICHHH, pabOTbl C CUMBOJIbHBIMU
(opmMaMu, IPeACTaBICHUs 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEN B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIC HHCTPYMEHTHI AJIs1 PELICHHs TPAaKTUYECKUX U €CTECTBEHHO-
HaYYHBIX 3a7a4, HarJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

Conep:xxkaTejbHO-MeTOAUYecKAasA  JUHUA  «DyHKuMM HW  rpapukm»  TECHO
HeperuieTaeTcss ¢ APYruMH JIMHUSMH y4eOHOro Kypca, MOCKOJIBbKY B KaKOM-TO CMBICIE 3a7aéT
[IOCJIEIOBATEIbHOCT ~ M3y4eHUs  Marepuana. V3ydeHue  CTENEHHOW, II0Ka3aTelIbHOM,
JOrapu(pMHUUECKON M TPUTOHOMETPUYECKUX (PYHKIUH, UX CBOMCTB M Ipa)MKOB, UCIIOJIb30BaHUE
(GyHKUMH Ui pelleHus 3ajad U3 JpYyrux y4eOHbIX NIPEAMETOB M PEaJbHOM JKU3HU TECHO
CBSI3aHO KAaK C MaTEeMaTHYECKUM aHAJIM30M, TaK U C PELIEHWEM ypaBHEHUI U HepaBeHCTB. [Ipu
9TOM OOJIbIIIOE BHHUMAHHE yhenseTcs (OPMHUPOBAHUIO YMEHHUS BbIpaXkaTh (opmylaMu
3aBHCUMOCTH MEXIY Pa3MYHbIMU BEJIMUYMHAMMU, UCCIENOBATh MONyYeHHbIC (YHKIUHU, CTPOUTH
ux rpaduku. MaTepuan 3TOH coAepXKaTelbHOM JIMHUM HaleJeH Ha pa3BUTHE YMEHHH H
HaBBIKOB, MO3BOJISIONIMX BBIPAKaTh 3aBUCHMOCTH MEXIY BEIMYMHAMHU B pa3iuyHOU (opme:
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AHAJTMTUYECKON, TrpaduyecKo M CcJIOBeCHOHW. Ero wu3ydeHwe CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTM K  OOOOIIEHUI0O W KOHKPETH3aIUH,
WCIIOJIb30BaHHUIO aHAJIOTUH.

Conep:xxkateabHasa Jgaunua «Havana MareMaTHyecKoro aHajaum3a» TO3BOJISIET
CYIIECTBEHHO PACUIMPUTH KPYr KaK MaTeMaTW4YeCKHX, TaK M NPHKIAIHBIX 3a]ad, JOCTYITHBIX
o0yJaromuMcs, TaKk KaK y HUX MOSBIISETCS BOZMOKHOCTh CTPOUTH I'PadUKH CIIOKHBIX (QYHKIIHM,
OTIpeeNiATh UX HAauOOJbIlINEe U HAUMEHbIINE 3HAUEHUS, BBIYUCIATD IUiomaan Guryp u o0bEMbI
TeJ, HaXOIUTh CKOPOCTH U yCKOpeHUs mporeccoB. [laHHas comepraTesibHas JUHUS OTKpPHIBAET
HOBBIE BO3MOKHOCTH IOCTPOEHHUSI MAaTeMaTUYECKUX MOJIeJe peabHbIX CUTYyallHi, O3BOJISET
HAXOJUTh HAWIyyllee peIIeHHEe B TNPHUKIAIHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMHYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMHU MAaTEMaTHYECKOTO aHaliM3a CIIOCOOCTBYET pPAa3BUTHIO
abCcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, ()OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSIBICHHS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UcKyccTBe. O0ydarommuecs
Y3HAIOT O BBIJAIOIINXCS pe3yibTaTax, MOJIyYeHHBIX B X0JI€ Pa3BUTHUSI MaTEMAaTUKHU KaK HAayKH, U
00 X aBTOpax.

CoaepikaresbHO-MeTOoAUYecKasi JTUHUA «MHoXKecTBa M JIOTHKa» BKIIOYaeT B cels
9JIEMEHThl TEOPUM MHOXKECTB U MAaTeMaTU4YeCKOW JIOTMKH. TeopeTHKo-MHO>KECTBEHHBIE
NPECTaBICHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTUKHA W Mpe[iaraloT Haumbosee
YHUBEPCAJIBHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MaTeMAaTUKU U €€ MPHIOKCHHH, OHH
CBSI3BIBAIOT pa3Hble MAaTEMaTHUECKUE TUCIUILIMHBI U UX MPHIOKEHUS B equHoe 1enoe. [loatomy
BAXHO JIaThb BO3MOXHOCTH OOYydarolmleMycsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHUKH U HCIOJb30BaTh €ro Ui BBIpaXXEHUS CBOUX MbIciei. Jpyrum
BaXHBIM IPU3HAKOM MaTE€MaTHK{ KaK HayKH cleAyeT NMPU3HATHh CBOMCTBEHHYIO €l CTPOrocTh
00OCHOBaHHMI U  CJIeIOBaHHE OMNpEeAeNEHHBIM TpaBUiaM IOCTPOCHMS JOKa3aTeNbCTB.
3HAKOMCTBO C D3JIEMEHTaMH MaTeMaTU4YeCKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO
MBILUIEHHUS] 00yYaIOUIXCs, MO3BOJISIET UM CTPOUTH CBOM PACCYXKIACHHS HAa OCHOBE JIOTHYECKHX
npaBui, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIIICHHS.

B yuyeOHoM Kkypce «Anrebpa W Hayala MAaTEMaTHYECKOTO AaHAJIN3a» MPUCYTCTBYIOT
OCHOBBl ~ MaTEMAaTHYECKOI'O  MOJAEIHPOBAHMSA, KOTOpBIE  IPH3BAaHBl  CIIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB MOCTPOCHHS MOJENEH pEalbHBIX CHUTYallMid, HCCIEIOBAaHMUS STHX
MoJielel ¢ TOMOIIbI0 ammapaTa anreOpbl M MaTeMaTHYeCKOro aHajiu3a, WHTepIpeTaluu
MOJIyUYEHHBIX pe3yabTaToB. Takue 3aaHusl BIUIETEHbl B KaXKIbIH W3 PAa3/IeioB MPOrpaMMBbL,
MOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca IIHPOKO HCIOJIb3YEeTCs AJIs PelleHus MPUKIaJIHbIX
3amad. [lpm pemieHuu peanbHBIX MPAKTUUYECKHX 33Jad  oOydaromuecs pa3BUBAIOT
HaOJI0aTeNIbHOCTh, YMEHUE HAXOAWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATH
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpobdiieMy. JlearenbHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB PEILICHUs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOLIECCe U3YUEHUs BCEX TeM Y4eOHOro
Kypca «AnreOpa u Hayasia MaTeMaTHYECKOTO aHATTU3a.

Ha wusyuenume yueOHOro kypca «Ainrebpa M Hayaja MaTeMaTHYECKOTO aHAIM3a»
otBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 vaca B Hemeno), B 11 kimacce — 136 yvacos (4
yaca B HEJIEINIO).
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COIAEP/KAHUE OBYYEHUA
10 KJIACC
Yucua v BbIYUCTCHUSA

Panmonansubie yncina. OOBIKHOBEHHBIE U JIECATHYHBIC POOH, MPOIEHTHI, OECKOHEUHBIC
nepuoandeckue apodu. [lpumenenue qpodeit 1 MPOIEHTOB IS PEeIICHUs MIPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciel 3HAaHUW U peaTbHOU KU3HU.

JleificTBUTeNbHBIE YKcia. ParmoHabHBIC W MppallMOHAIbHBIE YuCia. ApudMeTHIeCKue
onepaluy ¢ JCUCTBUTENbHBIMU 4YHMCIaMU. MOIyinb IEMCTBUTENBHOTO YHCIIA U €r0 CBOMCTBA.
[TpuOmkE€HHbIE BBIYMCICHUS, TMpaBUIa OKPYTJCHHs, NPUKHIKA M OLEHKAa pe3ynbTara
BBIUMCIICHUM.

Crenens ¢ 1enbiM nmokasareneM. buaom Herotona. Mcnons3oBanue noaxoasiieid popmsl
3alUCH ACHUCTBUTEIBHBIX YUCEI JJIsl PEIIEHUS MPAKTUUYECKUX 3aa4 U NMPEACTABICHUS JaHHBIX.
Apudmernueckuii KOpeHb HaTypaJbHOW CTETIEHU U €r0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM TOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JECUCTBUTEIbHBIM
MIOKa3aTEJEM.

Jlorapudm uncna. CoiictBa morapudma. [lecasTuuHbIe U HATYpAIbHBIC JOTAPU(BMBEI.

CuHyC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHMCIIOBOTO apryMeHTa. APKCUHYC, ApKKOCUHYC U
APKTaHIE€HC YHCIIOBOTO apryMEHTA.

YpaBHEHHUs U HEPABEHCTBA.

ToxnectBa u TOXKIECTBEHHbIE mMpeoOpa3oBaHUs. YpaBHEHHE, KOPECHb YpaBHECHHS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUSI-ClIeICTBUs. HepaBeHCTBO, pellieHne HepaBeHCTBA.

OcCHOBHBIE METO/IbI PEIICHUS LEIbIX U IPOOHO-pAllMOHATIBHBIX YPABHEHUI U HEPABEHCTB.
MHorowiessl OT OJHOM IEpEeMEHHOW. JleneHue MHOrodjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nenbivu koddurmmentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUM, COJIEPIKANX CTENCHH U KOPHH.

WUppaunonaneusle  ypaBHeHHs. (OCHOBHBIE METOABI PELICHHUS HMPPALUOHAIBHBIX
YpaBHEHUM.

[TokazaTenbHble ypaBHEeHU. OCHOBHbBIE METO/IbI PEIICHHUS OKA3aTEIbHBIX YPAaBHEHUH.

[IpeoOpa3oBanue BBIpaXEHUN, COACPIKAIINX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJABI pEIICHUS JOorapuPMHUUECKUX
yYpaBHEHUU.

OcHoBHble TpuUronomerpuyeckue ¢opmyinbl. I[IpeoOpa3zoBaHre TPUTOHOMETPUUECKHUX
BBIpaXXEHUM. Perienre TpuroHoMeTpuuecKux ypaBHEHHM.

Pemienune cucrem nMHEWHBIX ypaBHEHUU. Marpuiia CHUCTEMBbI JIMHEHHBIX YpaBHEHHH.
Onpenenurens MaTpullpl 2X2, €ro reOMETPUUYECKUH CMBICI M CBOWCTBA, BBIUMCIEHHE €I0
3HAUYCHUS, IPUMEHEHUE OTPECIUTEIS ISl PEIICHHs] CUCTEMbI JIMHEWHBIX ypaBHEeHUM. Pemienue
MPUKJIAJHBIX 337a4 C IOMOIIBIO CUCTEMBI JIMHEUHBIX ypaBHEHUM. McciaenoBanne nocTpOeHHOM
MOJIEJIM C TIOMOILIbIO MATPHI] U ONIpEACIIUTENEH.

[TocTpoeHne mMaremMaTHYECKUX MOJEJIEH pealbHOW CHUTyalluH C MOMOIIbI YpaBHEHUU U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHM M HEPAaBEHCTB K PEIICHUI0 MaTeMAaTHMYECKUX 3a7ad U
3a/1a4y U3 pa3InYHBIX 00JIaCTEH HAYKW U PEATbHON KU3HH.

DOyHKIUM U rpadpuku

@OyHkIus, crnocodbl 3amaHus (QyHKuH. B3aumbao oOpartuble ¢ynkimu. Kommosunums
¢ynkuunit. I'paduk pyHkmu. SnemeHTapHbIe TPpeoOpazoBaHus rpauKOB PYHKIUI.

OO6nactp onpeseneHuss 1 MHOXKeCTBO 3HaueHui ¢pynkunu. Hymu gynkmun. [IpomexyTku
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3HAKOIMOCTOAHCTBA. YETHbIe M Heu€THble (yHKuuu. [lepuognueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIHMUA. MakcuMyMbl U MUHUMYMBI (pyHknuu. Hanbonbiiee 1 HauMeHbIIee
3HaueHUs (YHKIIUU HA IPOMEKYTKE.

Jlunelinas, KBaJpaTu4Has U IpOOHO-TMHENHHas (QyHKIMH. DJIeMEHTapHOE UCCIeI0BaHNE
U TIOCTPOEHHUE UX TPA(UKOB.

CrenerHas GyHKIMS C HATypaJbHBIM W IIEJBIM TMOKa3areiaeM. EE cBoiicTBa u rpaduk.
CgoiicTBa ¥ rpadK KOpHS N-OM CTENEHU KaK (PYHKIIMA OOpaTHOM CTETNEHH C HATYpaIbHBIM
MOKa3aTeJeM.

[TokazaTenpHas u JorapudmMudeckas GyHKIIMH, UX CBOMCTBA U rpaduku. Mcnonb3oBanue
rpaduKoB QYHKIUH IS pelICHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCThb, OINpPEACICHUE TPUTOHOMETPHUUECKUX (PYHKIIMIA
YHUCJIOBOr'0 apPryMEHTA.

OyHKIMOHATBHBIE 3aBUCUMOCTH B pEANbHBIX IMpoleccax W sBiIeHUAX. [ paduku
pEeaTbHBIX 3aBUCUMOCTEH.

Hauyana maTeMaTH4ecKoro aHajaimu3a

IlocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHusg OCJIEN0BATEILHOCTEN. MeTton
MaTeMaTU4ecKol MHIYKIUU. MOHOTOHHBIE U OTpaHMYEHHBIE MOCJeN0BaTeNbHOCTH. VcTopus
BO3HUKHOBEHHUS MAaTEMAaTHUECKOTO aHAIM3a KaK aHalln3a OECKOHEYHO MaJIbIX.

Apudmerndeckass W reoMeTrpudeckas mporpeccud. beckoHeyHO — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0ecCKOHEUHO yOBIBAIOLICH T'€OMETPHUECKONW MPOTPECcCHH.
JIMHENHBIN M SAKCHOHEHUHMAIbHBIM pocT. Yucno e. @Popmyna CIHOXKHBIX IPOLIEHTOB.
Hcnonp30BaHre IPOrpeccuy sl pelieHts pealibHbIX 3a/1au MPUKJIaJHOTO XapaKTepa.

HemnpepriBHble (YHKIIMM ¥ WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMNOTOTHI TpadUKOB
¢dbyakumii. ColicTBa (YHKIHMI HEMPEPHIBHBIX Ha OTpe3ke. METoJl MHTEPBAJIOB IS PEIICHUS
HepaBeHCTB. [I[puMeHeHrne CBOWCTB HEMPEPHIBHBIX (DYHKITUH 1JIs1 pEIIeHUs 3a/1a4.

IlepBass u BTOpas mnpousBojaHble GyHKIUKA. OmnpeneneHne, TeOMETPUYECKUNH U
(du3nUecKuil CMBICI IPOU3BOTHON. Y paBHEHHE KacaTelbHOH K rpaduKy pyHKINH.

[TpousBoHbIC 371eMeHTapHBIX GyHKIHH. [Ipor3BOIHAS CyMMBI, IPOU3BEICHUS, YACTHOTO
¥ KOMITO3UIIMU (YHKIHH.

MHo:xecTBa U JIOTHKA

MHOk€eCTBO, ONEepaly HajJl MHOKECTBAMU U UX CBOMCTBa. J{narpammsel Dinepa—BenHa.
[IpuMeHeHrne TeOopeTUKO-MHOKECTBEHHOIO amnmnapara Ui ONMUCaHHUsS pealbHBIX MPOIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJILHBIE YPABHEHUSI.

11 KUIIACC
Yucua v BbIYUCICHUSA

Harypaneusle m nenesie uncna. [IpuMeHeHHe NPHU3HAKOB JEIUMOCTH LENBIX YHCEIl,
HanOospmmi oomuii nenutensd (nanee — HOJl) u nHanmensinee obmee kparaoe (ganee —HOK),
OCTaTKOB IO MOJYJIIO, allropuT™Ma EBKIMAA 715 peleHns 3a1a4 B LEJIbIX YUCIaX.

KommekcHple uwucna. AnreOpanueckas H TpUTOHOMeTpuyeckas (opmbl 3amucu
KOMILJIEKCHOTO YHcia. Apu(MeTHYecKue Orepanuy ¢ KOMIUIEKCHBIMU 4uciaMu. M3o0paxenue
KOMIIIEKCHBIX YMCEJI Ha KOOPAMHATHOU I1ockocTh. Popmyrna Myaspa.

KopHu n-oil creneHn M3 KOMILIEKCHOTO 4ucia. [IpuMeHeHne KOMIUIEKCHBIX YMCEN IS
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petieHus pU3NYECKUX U TeOMETPUUYECKUX 3a/1ad.
YpaBHeHUs M HEPABEHCTBA

CucremMa M COBOKYIIHOCTb YpPaBHEHMII W HEPaBEHCTB. PaBHOCWIIbHBIE CUCTEMBI U
CUCTEMBI-CIIeZICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYECKUX YPAaBHEHUU C TMOMOIIBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. PenieHne TpuroHoMeTpu4ecKuX HEpaBEeHCTB.

OCHOBHBIE METObI PELICHUS TOKA3aTENbHbBIX U JTOrapu(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOABI  pPEHIEHUST CHUCTEM U COBOKYIIHOCTEH  palUOHAIbHBIX,
UPPaMOHATIFHBIX, TOKA3aTEIBHBIX U JIOTAPHU(PMUIECKUX yPaBHECHUH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApAMETPAMHU.

[IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTeMaTHYECKHUX 3a7ad U
3aJa4 M3 Pa3IMYHBIX OOJNacTe HAyKH W pEaTbHON >KU3HM, WHTEpPHpETalus IOJy4YeHHBIX
pe3yabTaTOB.

@OyHKIUM U rpadpuku

I'paduk kommosunuu Gynkuii. ['eomerpuyueckne oOpa3bl ypaBHEHUN W HEPABEHCTB Ha
KOOPAWHATHOW IJIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U TpauKH.

I'paduueckue MeToabpl pELICHUs YpaBHEHUH M HepaBeHCTB. | paduyeckre METOAbl pelieHHS
3a/1a4 ¢ mapaMeTpamH.

Hcnonb3oBanue TpadmkoB (YHKIUH ISl UCCIETOBAHUS IMPOIECCOB M 3aBHUCHMOCTEH,
KOTOpBIE BOHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.
Hayana maTemMaTH4yecKkoro aHajimsa

[IpumMeHeHne TPOM3BOJHON K HCCIENOBaHMIO (GYHKIMA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxeHre HanGobpIIero 1 HaMMEHbIIero 3HaUeHU HempephIBHON (QYHKIIUU Ha
OTpE3KE.

IIpumeHeHne TPOM3BOAHOM Il HAXOXACHUS HAWIYYLIErO PEIICHHsS B IPUKIAIHBIX
3aJadax, Ui OIpENEeNIEHUS] CKOPOCTH M YCKOPEHHUs Tpolecca, 3aJaHHOTO (GOpMYINION uiH
rpaduKoMm.

ITepBooOpasHasi, OCHOBHOE CBOMCTBO IMepBooOpa3HbIX. IlepBoOOpa3Hbie 3EMEHTAaPHBIX
bynakuwmii. [TpaBuia Hax0XIeHUS TEPBOOOPA3HBIX.

HNuterpan. ['eomeTpuyeckuii CMbICI UHTErpaia. Beruncienue onpeaenéHHoro nHTerpaina
o ¢popmyne Hrrorona—JleitOuua.

[Ipumenenue uHTerpajga JUIsl HaxOXKICHHs IUIoHIaied IIockuXx ¢uryp U o0bEMOB
FE€OMETPUUECKUX TEIL.

[Tpumeps! perenuit qudQepeHInaIbHbIX ypaBHEHHH. MaTeMaTH4ecKoe MOACTHPOBAHNE
peanbHBIX MPOLECCOB C MOMOIIBIO TU(depeHITNATbHBIX YPpaBHEHUN

MNPEJIMETHBIE PE3YJIBTATHBI
K xonmy oOyuenns B 10 kJjacce oOydarouuics IMOTYYUT CICAYIOIMIME MPEIMETHBIE
pe3yapTaThl MO OTAEIBHBIM TeMaM QeaepaibHONH paboueld mporpaMMmbl y4eOHOTO Kypca
«Anre0Opa 1 Hayajla MaTeMaTUYECKOTO aHATTU3a»:
Yucia v BbIYUCICHUA:
— cBOOOJHO  omepupoBaTh  MOHATHUAMU:  pPALUOHAIBHOE  4YHMCIO,  OecKOHEe4Has
nepuoanydeckas 1podb, MPOLEHTHI, UPPALNOHAILHOE YUCIIO, MHOXKECTBA PAI[HOHATIBLHBIX
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U IEWCTBUTEIBHBIX YUCEI, MOJYJb AEMCTBUTEIHLHOTO YHCIIA;

OPUMEHSTh APOOM M MPOLEHTHl A pEeHIeHHs] NPUKIATHBIX 3a4ad W3 Pa3IMYHBIX
oTpacJieil 3HaHUM U peaabHOU KU3HU;

OPUMEHATh NPUOIMKEHHBIC BBIYMCICHHUS, MPaBUJIA OKPYTJICHUS, NMPUKUAKY U OLEHKY
pe3ynbTara BRIYUCICHUM;

CBOGOI[HO OIICpHUPOBATH MOHATUCM: CTCIICHb C IMCJIbIM II0OKA3aTCJICM, HCIIOJIb30BATh
10(0210.C0P120010% 0] (bOpMy 3aliucu HGﬁCTBHTGHBHBIX YUCCII JI pCIICHUSA MPAKTUYCCKUX 3aJiayq
U TIPE/ICTaBIICHUS JaHHbIX;

CBOOOHO OTEpPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYpPAIbHOUN CTETICHU;
CBOOOHO ONEPUPOBATH MOHATHEM: CTEMEHb C PAllMOHATIBHBIM MIOKa3aTelleM;

CBOOOJHO ONEpUpOBAaTh MOHATHUSIMHU: JIOTapudM 4YHUCIA, NECATHUYHbIE U HaTypalbHbIE
JorapudMmel;

CBOGOI[HO OnepupoBaTh MOHATHUAMU: CHUHYC, KOCHUHYC, TAHI'CHC, KOTAHTCHC YHUCIOBOI'O
apryMeHTa;

OIIEpUPOBATh NOHATUSIMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOTO apI'yMEHTAa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATHAMM:  TOXKIECTBO, YpPaBHEHUE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHHUS U YPaBHEHUSI-CIEACTBUS, PpABHOCUJILHBIC HEPABEHCTBA;
OPUMEHSTh Pa3IUYHbIE METOJbl PEIICHUS PAIUOHAIBHBIX U APOOHO-pAllMOHATBHBIX
YpaBHEHUU, TPUMEHSATh METO MHTEPBAJIOB ISl PELLICHUS HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MOHATUSMU: MHOTOUWIEH OT OJHON MEepeMEHHOW, MHOTOUYJIEH C
HenbIMU Kod(hduiimeHTaMi, KOPHU MHOTOWIEHA, MPUMEHSTHh JeJIEHHE MHOTodYjeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 1 pemenus 3anay;

CBOOOZHO OMNEpUpPOBaTh MOHATHSAMH: CHUCTEMa JHMHEWHBIX YypaBHEHHH, MaTpula,
ONpeAeIUTENb MAaTPUIBI 2 X 2 U €ro T€OMETPUYECKUM CMBICH, UCMOJIb30BaTh CBOWMCTBA
onpeaenuTens 2 X 2 A BBIYMCIEHUS €r0 3HA4Y€HUs, NPUMEHATHh ONPEACITUTENN IS
pelIeHusT CUCTEMBbl JIMHEWHBIX YpaBHEHUM, MOJIEIUPOBATh pEalbHBIE CUTYyal[UU C
NIOMOUIbI0 CHCTEMBI JIMHEHHBIX YypaBHEHHUH, MCCIENOBAaTh IIOCTPOECHHBIE MOJEIU C
MIOMOIUIbIO MaTPHULL ¥ ONIPEEIUTENEH, HHTEPIPETUPOBATh NOJYUYEHHBIH PE3YIIbTaT;
UCTIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs TPEOOPa30BaHUS BEIPAXKEHUH;
BBIMOJHATh NpeoOpa3oBaHMsl YHUCIOBBIX BBIPAKEHHM, COJEp)KallUX CTEMeHH C
palMOHAIBHBIM MOKA3aTEIEM;

WCIIOJIB30BaTh CBOMCTBAa JiorapuMoB Il TpeoOpa3oBaHus — JorapuhMHUUECKHX
BBIPAXKEHUI;

CBOOOJHO  ONEPUPOBaTH  MOHATHUSAMHU:  HPpPALMOHANbHBIC,  IIOKa3aTelbHBIE U
jgorapuMHUUEcCKUe YpaBHEHHS, HAaXOJUTh HMX pEIICHUS C IMOMOUIbI0 PaBHOCHUIIBHBIX
NEPEX0JI0B WIIH OCYILECTBIISASI IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE  TpPUTOHOMETpUYeckue (GopMyisl Al MpeoOpazoBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHUN;

CBOOOJHO OIEPUPOBATH IMOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHUE, MPUMEHSThH
HeoOXxonuMmble (OPMYJBl Ui pEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUECKUX
YPaBHEHUN;

MOJICTTMPOBATh pEAlbHbIE CUTYyalldd Ha S3bIKE alreOpbl, COCTABISITH BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA IO YCJIOBMIO 33Jauyd, UCCIEN0BaTh IOCTPOCHHBIE MOJEIH C
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UCTIOJI30BaHUEM arapaTa ainreophl.

DYyHKIUHA U I'PaQUKH:

CBOOOJTHO OMNEPUPOBATHh MOHATHUAMH: (DYHKIHMS, CITOCOOBI 3aaHus (PYHKIMH, B3aUMHO
obpatubie  (QyHKIMH, Kommo3uiusa GyHKOMK, Tpaduk GYHKIWUWA, BBINOIHATH
3JIEMEHTapHbIe ITpeodpa3zoBaHus rpaduKoB GyHKIIHIH;

CBOOOJHO ONEpUPOBATh MOHSATHSIMH: OOJACTh ONPEACICHHS W MHOXXECTBO 3HAUCHHM
GyHKINHU, HYTH QYHKIINHU, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA,;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: UYETHBIE M HEYETHBbIC (YHKIWHU, TEPHOAMUYECKHUE
(GyHKINHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAKCUMYMBI U MUHUMYMBI (DYHKITHH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYCHNE (PYHKIIUU HAa IPOMEIKYTKE;

CBOOOJHO OMEpUPOBATH IMOHSATUSMU: CTENEHHAss (QYHKIHS C HATYPaTbHBIM M IICJIBIM
nokaszaresjeM, TpapuK CTENeHHOW (YHKIMH C HATYpaJIbHBIM W IENbIM ITOKa3aTeleM,
rpaguk KOpHS N-OM CTENEHW KaK (YHKIIUA OOpaTHOM CTENEHHW C HATypaIbHBIM
nokazareseM;

OTIEpHPOBATh TOHATUSMH: JIMHEWHAs, KBaJpaTW4yHas W ApoOHO-THHEHHas (QyHKIUH,
BBITTOJTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO OTMEPUPOBATH MOHSATUSMU: MOKa3aTeabHas U JorapudmMudeckass GyHKIUHA, UX
CBOWCTBA M TpadMKH, HCIIOIB30BaTh UX IpaUKH JJIs pEIICHUS YpaBHEHHUIA,

CBOOOJHO ONEPUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAS] OKPYKHOCTH, OMpEIeIICHUE
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTA;

UCIIONIb30BaTh Tpaduku (QYHKIUN N7 MCCIEAOBAHUS MPOILECCOB U 3aBHCUMOCTEH MPHU
pelieHny 3amad W3 JAPYruX Y4eOHBIX MPEIMETOB M PEaNTbHOW KHU3HHU, BBIPAXKATH
dbopMynaMu 3aBUCUMOCTH MEXIY BETHUYNHAMU;

Hayana MaTeMaTH4eCKOr0 aHAJIN3A:

CBOOOJHO ONEpPHUPOBATH MOHATHIMHU: apu(MeTHUECKass U Te€OMETPHUECKasi MPOrpeccHs,
0OECKOHEUHO yOBIBaroIIas reoMerpuyecKas porpeccus, JIMHEUHBIN u
HKCIOHEHIMATBHBIN pPOCT, (PopMylia CIOXKHBIX IPOLEHTOB, MMETh MPECTaBICHHE O
KOHCTaHTE;

MCII0JIb30BaTh IIPOIPECCUH JUIS PELIEHMsI pEAJIbHBIX 33]a4 IPUKJIAJHOTO XapaKTepa;
CBOOOJHO  ONEpUpOBaTh IMOHATHSAMM:  IOCIEAOBATEIbHOCTh, CIIOCOOBI  3aJaHMs
NIOCJIEI0BATENbHOCTEN, MOHOTOHHBIE Y OIPaHUYEHHBIE TIOCIIEN0BATENBHOCTH, TIOHUMATh
OCHOBBI 3aPOXKJICHHUSI MATEMAaTHUYECKOT0 aHAIN3a KaK aHAIN3a OECKOHEYHO MaJIbIX;
CBOOOJHO ONEpUpPOBaTh MOHATUSIMHU: HENPEPbIBHbIE (DYHKIMM, TOUKU pa3pbiBa rpaduxa
¢GyHKIMH, aCUMOTOTHI Tpaduka GyHKINY,

CBOOOJHO OMNEpUpPOBaTh MOHATHEM: (DYHKIMs, HENpEpbIBHAs HAa OTpPEe3Ke, MPUMEHSATh
CBOMCTBA HETIPEPHIBHBIX (DYHKIIHMH JIJIs1 PEIICHUS 3a7a4;

CBOOOJHO ONEpUPOBaTh TOHATHSAMM: TIepBas W BTOpas MPOU3BOAHBIC (DYHKIUH,
KacaresbHas K TpaduKy GyHKINN;

BBIUNCIIATh IPOU3BOJHBIE CYMMBI, INPOM3BEICHMS, YAaCTHOTO M KOMIIO3UIUHM ABYX
(GyHKUNH, 3HATh IPOU3BOIHBIC JIEMEHTAPHBIX (YHKINH;

UCIIOJIb30BAaTh T€OMETPUUYECKUH M (PU3MUECKUIl CMBICT TPOM3BOIHOW Ui PELICHHS
3az1ad.

MHo:kecTBA M JIOTHKA:

CBOGOI[HO ONCpHUpOBaATh NOHATUAMMA: MHOKCCTBO, OINICpallii HAA MHOXKXCCTBAMU,
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HUCIIOJIB30BaTh TGOpGTHKO-MHO)KGCTB@HHBIfI afrmapar JJjisl OnrMCaHud pCajibHbIX MPOICCCOB
U SIBJICHU, IPU PEIICHUH 3aa4 U3 JPYTUX Y4eOHbIX MPEIMETOB;

CBOGOI[HO ONCpupoOBaTh MNOHATUAMHU: OIPCACICHHUC, TCOPEMA, YPABHCHUC-CICACTBUC,
CBOMCTBO MaTeMaTHYeCKOT0 O0BEKTa, J0Ka3aTelIbCTBO, PaBHOCUJILHBIE ypaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenns B 11 kJjacce oOydarouuiics IMOJTYYUT CIACAYIOIIME MPEIMETHBIC

pe3yapTaThl TO OTAETBHBIM TeMaM QeaepalibHONH paboueld mporpaMMmbl y4eOHOTO Kypca

«Anrera 1 HadyaJla MaTEMAaTHYCCKOT'O aHaJInu3a»:

Yuciaa 1 BLIYMCJIEHUA:

CBOOOJHO OIEPHPOBATH TIOHATHSIMH: HATypaIbHOE M IIEJIO€ YHCJIO, MHOXECTBA
HATYpaJbHBIX U LENBIX YHCEIl, HCIOIB30BaTh MPU3HAKH JACTUMOCTH enbix gucen, HOJI
n HOK HaTypasIbHBIX uMCen AJis peleHus 3a1a4, IpUMEHATh anroput™ EBkinnaa;
CBOOOJTHO OTIEPHPOBATH OHSATHEM OCTATKa IO MOJYITIO, 3alTUCHIBATh HATYPAIbHbIC YHCIIa
B Pa3JIUYHBIX MIO3UITUOHHBIX CUCTEMAaX CUMCIICHHS;

CBOOOJTHO OIEPHUPOBATH MOHITUSMHU: KOMIUIEKCHOE YHCIO WU MHOXKECTBO KOMIUIEKCHBIX
Yrces, MPeJCTaBIIsTh KOMIUICKCHBIC YMCIIa B alreOpanvecKkoil W TPUTOHOMETPUYECKOM
dbopme, BBHITTOTHATH apU(PMETHISCKUAE OTIEPAIIMN C HUIMHU M M300pa)kaTh Ha KOOPIMHATHON
TUTOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO  OMEpUPOBaTh  MOHSTUSAMH:  HPpalMOHAIIbHBIE,  [OKa3aTelbHbIE U
jgorapuMuyUecKre HEpaBeHCTBA, HAXOIUTh MX PEUICHHUS C MOMOIIBI0 PaBHOCHUIIBHBIX
IIEPEXO0/I0B;

OCYIIECTBIISATH OTOOp KOPHEW MPH PEIIeHUH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;
CBOOOJHO OMNEPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPAaBEHCTBO, HPUMEHSTH
HeoOXoauMble (QOpPMYJbl i PpEHIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKHUX
HEPABEHCTB;

CBOGOI[HO OICpHUPOBATH NOHATUAMU: CUCTEMA U COBOKYITHOCTDb ypaBHeHI/II\/'I 1 HCPABCHCTB,
PaBHOCUJIbHBIE CHCTEMBl M CHUCTEMBI-CIEJICTBUSA, HAXOIUTh PEIICHUS CUCTEMBl U
COBOKYITHOCTEW paliioHaIbHBIX, UPPALIMOHAIBHBIX, TOKA3aTeNbHBIX U JIOTapU(PMHUUECKUX
yYpaBHEHU U HEPABEHCTB;

pliiaTb palrvOHAJIBHBIC, UWPPAMOHAILHBIC, II0KAa3aTCJIIbHBIC, norapH(bMqucxne n
TPUTOHOMETPUUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COepKalllie MOIYJIM U TTapaMeTphl;
OPUMEHATHh IpadUuyeckue METONbl Ul PELICHUs ypaBHEHMH U HEPABEHCTB, a TaKXkKe
3a/1a4 ¢ mapaMeTpamu;

MOACIINUPOBATE PCAJIBHBIC CUTyallUKM Ha SA3BIKC anre6p1>1, COCTaBJISITb BBIPAKCHUA,
YpaBHCHUS, HCPABCHCTBA U UX CUCTCMBI 110 YCJIOBUIO 3a/la4, UCCIICAOBATL MOCTPOCHHBIC
MOJIENIM C UCIOJb30BaHUEM ammapara aireOpbl, HHTEPIPETHPOBATH MOIYUYCHHBIH
pe3yibTar.

@OyHKkuuM U rpapukm:

CTpOUTH TpadUKU KOMIIO3UIMH (PYHKIUI C MOMOIIBIO 3JEMEHTApPHOTO UCCIEIOBAHUS U
CBOWCTB KOMITO3UIINH IBYX (DYHKIIUH;

CTPOUTH TEOMETpUYecKHe OOpa3bl YpaBHEHHMH W HEPaBEHCTB Ha KOOPIWHATHOM
IUIOCKOCTH;

CBOOOJTHO OTEpUPOBATH MOHATUSAMHU: TPadUKH TPUTOHOMETPUICCKUX (YHKIIHIA,
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Hauyana MaTeMaTH4YeCKOIo aHAJIU3a:

MMPUMCHATH (byHKI_[I/II/I AJIL MOACTIUPOBAHUA U UCCIICAOBAHUA PCAILHBIX TPOIECCOB.

HCIIOJIL30BAaTh MPOU3BOAHYIO IJid HUCCICAOBAHUA q)YHKI_II/II/I Ha MOHOTOHHOCTb H

JKCTPEMYMBI;

HAXOJUTh HauOOJbIIICe U HAMMEHbIIIee 3HAYCHHS (PYHKIIMHU HEMPEPHIBHON Ha OTPE3KE;

HCII0JIB30BAaTh IMPOU3BOAHYIO JJISI HAXOXIACHUA HAWTYYIICTO PCHICHUA B IIPUKIIAJHBIX, B

TOM YHCIC COLIHMAJIBHO-3KOHOMHNYCCKHX,

YCKOpEHHs Ipoliecca, 3a1laHHOro (GopMyInoit uin rpadukom;

CBOOOJIHO  OIEPUPOBATH

IIOHATUAMU:

nepBooOpa3Hasi,

3aladyax, A OHNpCACICHUA CKOPOCTU U

OnpeAeN€HHbI  MHTErpa,

HaXOJUTh TIEPBOOOPA3HBIC AIIEMEHTAPHBIX (PYHKIUI M BBIYUCIIATH UHTETPAJ 1O (hopMmyIie

Hrrorona—Jleiiounma;

HAXOJUTh IJIOLAAH MIOCKUX (GUTYP U 00BEMBI TEJ C MOMOIIBIO0 HHTETPaIa;

HUMCTh NPCACTABIICHUC O MATCMATUYCCKOM MOJACIIMPOBAHUU Ha NPUMCPE COCTABJICHUSA
nuddepeHIMaTbHBIX YPAaBHCHHU;

peuiaTh MPUKIAAHBIC 3ala4i, B TOM YUCIIC COIMUAIbHO-9KOHOMHWYCCKOTO U (bI/I?)I/I‘IeCKOI‘O
XapakTepa, CpeaACTBAMH MaTEMAaTHYCCKOTI'O aHaIn3a.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3ieioB KounyecTBO 4acoB DJIeKTPOHHbIE
H TEM NPOrpamMMel Bcero Kontpoab IIpakTuu (undpossie)
HBIE ecKHe oOpa3oBaTe/ibHbIE
padoThl padoThI pecypchl

1. MHOXeCTBO 24 1 HOC Mos IIkoma
IENCTBUTENIBHBIX YUCEIL. https://myschool.edu.ru/
MHOrOo4JIeHBI.
PanronanbHbIe ypaBHEHHS U
HepaBeHCTBA. CHUCTEMBI
JIMHEUHBIX YPaBHECHUN

2. OyHKIMHU U TpadUKy. 12 1 HOC Mos llkona
Crenennas GyHKIHNS C https://myschool.edu.ru/
IEJTBIM TIOKa3aTelleM

3. Apudmerndeckuii KOpeHb n- 15 1 HOC Mos llkona
Ol CTeTeHN. https://myschool.edu.ru/
UppanuonanbHbie
ypaBHEHUS

4. [oxa3zaTtenpHast GpyHKIHSL. 10 1 HOC Mos llkona
[TokazareabHBIC YpaBHEHUS https://myschool.edu.ru/

5. Jlorapudmudaeckast GyHKIHS. 18 1 LHOC Mos IlIkona
Jlorapupmuueckue https://myschool.edu.ru/
ypaBHEHUS

6. Tpuronomerpudeckue 22 1 LHOC Mos IlIkona
BBIPAXKCHUS H yPaBHEHHUSI https://myschool.edu.ru/

1. IlocnenoBaTeIbHOCTH U 10 1 1HOC Mos IlIxoma
IPOTPECCUU https://myschool.edu.ru/

8. HenpepriBHBIC (hyHKITHH. 20 1 LHOC Mos IlIkona
[MpousBoaHas https://myschool.edu.ru/
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9. [ToBTOpEeHmE, 0000IICHNE, 5 2 HOC Mos IIkoma
cHUCTeEMaTU3alMsl 3HAHUI https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB 136 10
I1O ITPOI'PAMME
11 KJIACC
Ne HaumeHoBaHue pa3ieioB KouunyecTBOo 4acoB DJIeKTPOHHbIE
H TEM NPorpamMmbl Bcero Kontpoas IIpakTuu (undpossie)
HBIE ecKHe oOpa3oBaTe/ibHbIE
padoThl padoThI pecypcebl
1. UccnenoBanue GyHKINM ¢ 22 1 HOC Mos IlIkoma
MOMOIIIBIO TTPOM3BOTHON https://myschool.edu.ru/
2. [lepBooOpasHas u UHTETpa 12 1 HOC Mos llkona
https://myschool.edu.ru/
3. ['padpuxnu 14 1 HOC Mos IlIkoma
TPUTOHOMETPHUYECKHX https://myschool.edu.ru/
byHKIHHA.
Tpuronomerpuyeckue
HEpaBEHCTBA
4. WppannonanbHele, 24 1 HOC Mos llkona
IOKa3aTeIbHBIE U https://myschool.edu.ru/
norapudmuueckue
HEpaBEHCTBA
5. KommiekcHpie uncia 10 1 HOC Mos IlIkoma
https://myschool.edu.ru/
6. Harypasnbnblie u nensie 10 1 HOC Mos Ulkona
4KcIa https://myschool.edu.ru/
7. CucTembl paruoOHAIbHBIX, 12 1 HOC Mos IlIkoma
UPPALUOHATBHBIX https://myschool.edu.ru/
MOKAa3aTeNIbHBIX U
norapuMUIEeCKUX
ypaBHEHUU
8. 3amaun ¢ mapameTpaMu 16 1 LHOC Mos IlIkona
https://myschool.edu.ru/
9. [ToBTOpeHnue, 06001IeHNE, 16 2 HOC Mos IlIkona
CHCTEMATH3ALMS 3HAHHMA https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOTPAMME
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PABOYAS TIPOT'PAMMA YYUEFHOI'O KYPCA
«TEOMETPUS»

HOACHUTEJBHAS 3AIIUCKA

I'eomerpust siBisieTcss OAHMM M3 0a30BBIX KYpCOB Ha YPOBHE CpeIHEro oOIIero
o0pa3oBaHus, TaK Kak 00ecreynBaeT BO3MOXKHOCTh N3YUYEHHUS TUCIUIUINH €CTECTBEHHO-HAYYHON
HaIIPaBJICHHOCTH W MPEAMETOB T'YMAHMTAPHOIO LMKJIA. [IOCKONBKY JOrMyeckoe MbIIUICHHE,
dbopMupyemMoe TpU H3y4YEeHUH OOYYAIOIIMMUCS TMOHSATHIHBIX OCHOB T'€OMETPHUM, MpHU
JI0OKa3aTeIbCTBE TEOPEM M IOCTPOCHUM LENOYKH JIOTMYECKUX YTBEPXKACHUN NpPU PEIICHUN
FEOMETPUUECKHUX 3a/ad, YMEHHE BBIABUIaTh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1ad.

Leasb ocBoeHus mporpammbsl yueOHOro Kypca «l'eoMeTpusi» Ha yriiyOJIEHHOM YpOBHE —
pa3BUTHE WHIWBUIYaJbHBIX CIIOCOOHOCTEH OOYyYalOIIMXCS MPU H3YYEHUHM TEeOMETpPUH, Kak
COCTaBIISIIONIEH TpeaAMeTHOW oOmactn «Marematuka ¥ WH(MOpMaATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH MPHOOPETEHUs U HUCIOJIb30BaHUS Oojiee MIyOOKMX TNeOMETPUYECKHX 3HAHUM U
NeNCTBUH, CHelU(PUUHBIX T'€OMETPUH, U HEOOXOJUMBIX JUIS YCHEIIHOTO MPO(eCCHOHATBHOIO
00pa3oBaHus, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTEMaTHKH.

[IpuopuTeTHBIMM  3aayaMH  Kypca TeOMETpuHM Ha  YrayOJ€HHOM  YpOBHE,
PacCIIMPSIONIMMH U YCHIIMBAIOLUIMMHU Kypc 0230BOT0 YPOBHS, SIBISIFOTCS:

— paclIMpeHHE TMpEACTaBICHUS O TEeOMETPUM KakK 4YacTH MHUPOBOM KYJIbTYpbl H
(dopMHpOBaHUE OCO3HAHUS B3aUMOCBSA3H I€OMETPUH C OKPYXKAIOIIUM MHPOM;

— (¢opMHpOBaHHE TPEICTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaxKHEHIINX
MaTE€MaTUYECKNX MOJEIAX, IO3BOJIIONIMX OMNHUCHIBATH W HW3Yy4aThb pa3HbIC SBICHUSA
OKpYXKAlOIlero MHUpa, 3HAHWE MOHATUHHOrO ammapara mno paszaeny «CTepeoMeTpusi»
y4eOHOTr0 Kypca r€OMETPHH;

— ¢dopMHpOBaHHE YMEHHS BJa/IeTh OCHOBHBIMU MOHATUSIMHU O MIPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TeopeM, (OpMyT U yMEHHE UX MPUMEHSTH,
YMEHUS I0Ka3bIBaTh TEOPEMbI U HAXOIUTh HECTaHJAPTHBIE CIIOCOOBI pelIeHus 3a/1a4;

— (¢opMHpOBaHME YMEHHUS paclo3HaBaTh Ha YepTEkaxX, MOJCNIAX U B PEAIbHOM MHUpPE
MHOTOIPAHHUKH U TeJa BPALIEHUsI, KOHCTPYUPOBATh NT€OMETPUUECKUE MOJIETIH;

— (¢opMupoBaHME  TOHMMAHHUS  BO3MOXHOCTH  aKCHOMATHYECKOTO  TOCTPOCHUS
MaTeMaTUYeCKUX Teopuil, (opMHUpOBaHHE MOHHMAHMUS POJU AKCUOMATUKH IPHU
MIPOBEJICHUU PACcCyKICHUM;

— (¢opMHpOBaHHE YMEHHUS BIaJ€Thb METOJAMU JI0KA3aTEIbCTB W aJITOPUTMOB pEILIEHUS,
YMEHUSl WX NPUMEHATh, NMPOBOAUTH [1OKA3ATEIbHBIE PACCYKIEHUS B XOJE PEIICHUS
CTEPEOMETPUYECKUX 3a]1a4 U 33]a4 C IPAKTUUYECKUM COJIEP)KAHUEM,

— (GOopMHUpOBaHHE TMPEACTABICHUS O HEOOXOIUMOCTH IOKA3aTeNhCTB MPHU OOOCHOBAHUH
MaTE€MaTUYECKUX YTBEPXKACHUM M POJIM AKCHOMAaTUKU B MPOBEACHUM ACTYKTHBHBIX
pacCyKIeHHUI;

— pa3BUTHE U COBEPLICHCTBOBAHME HHTEUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOydaromuxcsi,  MO3HABATEIbHOW  aKTHUBHOCTH,  HCCIEAOBAaTEIbCKUX  YMEHUH,
KPUTUYHOCTH MBILUIEHUS, THTEPECA K U3YYEHHUIO TEOMETPUU;

— (QopmupoBanue (yHKIMOHATHLHONH T'PAMOTHOCTH, PEIIEBAHTHOH TE€OMETPHM: YMEHHUS
pacrno3HaBaTh MPOSBIEHUS F€OMETPUUYECKUX MOHATHUN, 0OBEKTOB U 3aKOHOMEPHOCTEH B
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pEAIbHBIX JKU3HEHHBIX CHUTYallUsX U MPH H3YYEHUU JPYrHUX Y4eOHBIX MPEIMETOB,

IIPOSIBJIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS PEaIbHBIX CUTYALlUH,

MCCJIEJOBAHMSI IOCTPOEHHBIX MOJIEJIEN, MHTEPIPETALMHU TIOJIYyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIEp)KATENbHBIMU JIMHUSAMHU yueOHOro Kypca «['eomerpus» B 10-11
kjaccax ABisA0TCs: «lIpsiMple M IIOCKOCTH B NPOCTpaHCTBE», «MHororpanHukm», «Tena
BpauieHusn», «BEKTOpbI U1 KOOPANHATHI B IPOCTPAHCTBEY, «/[BUKEHUS B IIPOCTPAHCTBE.

ChopmymupoBannoe B ®I'OC COO TpeboBaHHE «yMETh OINEPUPOBATH MOHATHUIMU,
peeBaHTHBIX TEOMETPUHU Ha yriayonéHHoM ypoBHe oOydeHus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJEpXaTeNbHbIM JHHHUSIM Yy4eOHOro Kypca, a (OpMHUpOBaHUE JIOTUYECKHX YMEHUM
pacmipeniensercss He TOJBKO IO COJAEpXKaTeIbHBIM JIMHUSAM, HO M IO TOAaM OOydeHus.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIEE MPEAMETHBIM  pe3yiabTaTaM  OCBOCHHUS
@denepanbHOil pabouel MporpamMMbl, pacipeAeaEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOMpocaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO TMO3BOJSET OPraHW30BaTh OBJAJICHUE T'€OMETPUYECKUMU
MNOHATUSIMM U HaBbIKAMHU IIOCJIEJOBATENIbHO M TOCTYNATEIbHO, C COONIOJEHWEM MpPUHIIUIIA
IIPEEMCTBEHHOCTH, a HOBble 3HAHMS BKJIIOYaTh B OOIIYI0 CHCTEMY TI'€OMETPHUYECKHUX
MpEeJICTaBICHU 00yJarouxcs, paciupss u yriyomuss e€, o0pazysl MpouHble MHOXKECTBEHHBIE
CBSI3H.

[lepexona K U3y4EHUIO T€OMETPHUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

— co3aarh ycioBus ans auddepeHumanuu o0ydeHHs, MOCTPOCHMSI WHIMBUAYAIbHBIX
00pa3oBaTeNnbHBIX TpOrpamMM, OOECIEeUnuTh YIIIYOJIEHHOE H3YYCHHE T€OMETPHUU Kak
COCTaBJIAIONIECH yueOHOTO npeamMeTa «MaremaTukay;

— TOJTOTOBUTH O0yYarOHIMXCS K MPOJOJDKEHUIO U3YUYEHHS MaTeMaTHKU ¢ y4€TOM BbIOOpa
Oynymeir  mnpodeccun, oOecreuynBas  NPEEMCTBEHHOCTh  MEXKIy  OOIIUM U
npodeccHoHaATLHBIM 00pa30BaHUEM.

Ha usydenue yueOHOro xypca «l'eomerpus» Ha yriyOJeHHOM ypoBHe oTBoautcs 204
yaca: B 10 kitacce — 102 gaca (3 yaca B Heneno), B 11 kiacce — 102 yvaca (3 yaca B HeZenio).

COAEP/KAHUE OBYYEHUA
10 KJIACC
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpun. Touka, mpsiMasi, IIIOCKOCTh, MPOCTPAaHCTBO. [ToHsATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosioskeHne NpsSMbIX B POCTPAHCTBE: NEpeCcEKaroIIMecs, napauieibHble U
cKkpenuBaromuecs npsmele. [Ipu3naku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
MJIOCKOCTEM B MPOCTPAHCTBE: Mapasuie/ibHbIE MPsIMble B MPOCTPAHCTBE, MAPAIETBHOCTh TPEX
OpsIMBIX, MApaUIEIbHOCTh MOpPSIMOM M IIIOCKOCTH. [lapamienbHoe W UEHTpalbHOE
poeKTHpoBaHue, n3o0paxkenue ¢puryp. OCHOBHBIE CBOICTBA MapalljIeIbHOIO MPOEKTHPOBAHHUS.
N3o0pakenne Guryp B mapawieJbHON MPOEKIIMHA. YTIIBI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXAy NPSMBIMH B NPOCTpAaHCTBE. IlapaienbHOCTh MIOCKOCTEHN: MapajieabHbIE IMIIOCKOCTH,
CBOMCTBA MapaJUICNIbHBIX MIIOCKOCTEH. [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH:
TETpa3p, Napajuleienue]l, IOCTPOEHUE CEUEHUH.

[lepneHuKyIsIpHOCTh MNPSMOM W IUIOCKOCTU: TEPHEHIUKYJISPHBIE TMpsIMbIE B
MPOCTPAHCTBE, NpsIMbIE TMapajuieNibHbIE M MEPHEeHIUKYISIPHbIE K IUJIOCKOCTH, MpPU3HAK
NEPHEHAUKYJIAPHOCTH IPSIMOM M IIOCKOCTH, TEOpeMa O MpsAMOW NEpHEHAUKYISIPHOU
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IUIOCKOCTH. OPTOrOHalIbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIC: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIUS (PUTYPHI HA TIIOCKOCTb.
[IepnieHAUKYIAPHOCTD IJIOCKOCTEN: NMPU3HAK IEPIICHAUKYIIPHOCTH IBYX IIIOCKOCTER. Teopema
0 TPEX NEPIECHAUKYIIAPaX.

Yribl B INPOCTPAHCTBE: YroJI MEXKAY IMPSIMOM M IUIOCKOCTBIO, ABYIPaHHBIM Yrol,
JIMHEWHBIN yroa ABYrpaHHOro yria. TpéXrpaHHbld 1 MHOTOTpaHHbIE Yriibl. CBOMCTBA MIOCKUX
YIJI0B MHOTIOrpaHHOro yriia. CBOMCTBA IUIOCKMX W JABYI'PAaHHBIX YIVIOB TPEXTPAHHOIO YIUIA.
Teopembl KOCMHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHuKH

Bunsl MHOTOrpaHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yrompHas npusma,
npsMasi 1 HaKJIOHHAas NPHU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunes U ero cpoicTBa. KpaTualimme HyTM Ha IOBEPXHOCTHU
MHororpaHHuka. Teopema Diinepa. I[IpoctpancTBenHass teopema Iludaropa. IMupamumma: n-
yrojibHasi NUpaMuia, IpaBUiIbHas U yceu€HHas nupaMmuabl. CBoiicTBa pédep U OOKOBBIX IpaHei
IIPABWIBHOM nupaMuiel. [IpaBuibHBIE MHOTOTpAaHHUKHU: IIpaBUJIbHAS IpHU3Ma U IIPABHIIBHAS
nupamuia, NpaBuiIbHas TPEyrojabHas NUpaMUAa U MPaBUIIbHBIN TeTpasap, kKyO. IIpencraBinenue
0 NIPaBUJIBHBIX MHOTOI'PaHHUKAX: OKTA3P, AOJACKAdAP U UKOCAP.

Brruucrienue 31eMeHTOB MHOTOTpaHHHUKOB: péOpa, nuaroHanu, yriasl. [Inomans 6okoBoi
MIOBEPXHOCTU U IIOJIHOM IOBEPXHOCTH IMPsAMOM IPU3MBI, IUIOLIAJAb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
[IPaBUJILHOM IMPAMUJIBIL, TEOPEMA O ILIOIIAAA YCEYEHHOU IMPAMHUIBI.

CuMMeTpHst B NPOCTPAHCTBE. DJNEMEHTBl CUMMETPHUH IPABUJIBHBIX MHOTOTPaHHHUKOB.
CuMMeTpuss B TNPaBUIBHOM MHOTOTPAHHHMKE: CHUMMETpHUS IapajlIeNeNnNe]a, CUMMETPUS
IIPABWJIBHBIX ITPU3M, CHMMETPHS NIPABUIbHONU MUPAMHU/IBI.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

IlonsATHs: BEKTOP B NIPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOIO BEKTOpa,
BEKTOpBl KOJUIMHEapHbIC, COHAIIPABICHHBIE W IIPOTUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHI.
PaBeHncTBO BeKTOpOB. JIEWCTBUS C BEKTOPAMH: CIIOKEHHUE U BBIUMTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXXEHHE BeKTOpa Ha uucio. CBOWMCTBAa CII0)KEHHS BEKTODPOB.
CBolicTBa yMHOXEHUsI BekTOopa Ha uucio. lloHdarne kommiaHapHbele BekTOpbl. llpusHak
KOMIUIAHAPHOCTU TPEX BeKTOpoB. IIpaBuiio napamienenunena. Teopema o0 pa3nokKeHUH BEKTOPa
0 TpéM HEKOMIUIAaHApHBIM BeKTOpaM. lIpsAMoyrosbHas cucrtemMa KOOPAHMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBA3b MeXAy KOOpJUHATAMHM BEKTOpPAa M KOOPAMHATAMHU TOYEK. YTOI
MeXy BekTopamu. CKalsipHOE IIPOU3BEICHUE BEKTOPOB.

11 KJIACC
Tesa BpaieHus

[TonsaTHS: UMAMHAPUYECKAs MOBEPXHOCTb, KOHHMYECKAas TOBEPXHOCTh, Cchepuueckas
MOBEPXHOCTh, 00pa3zyroImme MmoBepxHOCTe. Tenma BpamieHWs: HUIWHIP, KOHYC, YCEUEHHBIN
KOHYc, cdepa, map. BzaumHoe pacrnosnoxxeHue cdepbl U IIOCKOCTH, KacaTeiabHas IIOCKOCTh K
chepe. M300paskeHne Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka mummHIpa U Konyca. CuMMeTpust
cthepsl 1 mapa.

O0BéM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSAMOYTOIBHOTO
napajuieNienunena u ciencTBus u3 He€. OO0bEM MpsAMOM W HAKIOHHOW MPHU3MBI, IWIHHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa v mapoBOTO CETMEHTA.
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KomOuHnanmu ten BpamieHus U MHOrorpaHHukoB. IIpu3ma, BnucaHHas B LWJIMHAP, ONHCAHHAS
okono mmnuHapa. llepeceyenue cdepsl u mapa ¢ miIockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. [IOHSATHE MHOTrOrpaHHHMKA, OMHMCAHHOTO OKOJO cdephl, cdepbl, BIHCAHHOW B
MHOTOTPaHHMK WJIN TEJIO BPALCHMSL.

[Tnomanas MOBEPXHOCTH LMIIMHIPA, KOHYyca, miomans chepsl u e€ vacteil. Ilogobue B
npoctpanctBe. OTHomieHHe OOBEMOB, IUIOMIANCH TOBEPXHOCTEH MOJOOHBIX  (UTyp.
[IpeoOpa3oBanue nomodus, romoreTus. PemeHue 3agay Ha IUIOCKOCTH € HCIOJIB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[loctpoeHne cedyeHHH MHOTOTPAHHMKOB M TEJI BPALlEHUSA: CEYCHUA LWIMHIPA
(mapayinenbHO M MEPHEHAMKYISIPHO OCH), CEYEHHs KOHyca (MapauieIbHOE OCHOBAaHUIO U
IIPOXOJSAIIEE Yepe3 BEPIIMHY), CEUEHUs I1apa, METOABl IIOCTPOCHUS CEYEHMM: METOJ CIEAOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHNUS, METO/] IEPEHOCA CEKYILEN TIIOCKOCTH.

BexkTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMu. BeKToOpHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXEHHs. [IpsMoyrosibHas cucTeMa KOOpPJIMHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznmokenune BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM METOM MpPH
PEILICHNN T€OMETPUYECKUX 3a/1a4.

JBHKEHHSA B IPOCTPAHCTBE

JBmwxenust mpoctpaHcTtBa. OtoOpaxenus. [IBwkenuss u paBeHcTBO (uryp. OOmme
CBOMCTBA JBWXXCHUH. BuAbl NBMKCHHUH: INAapajuICIbHBIA IIEPEHOC, LIEHTpalbHAasi CUMMETPUS,
3epKajibHasi CHMMETpPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeoOGpazoBanus monodus. Ilpsmas u chepa
Ditnepa.

NPEIMETHBIE PE3YJIbTATDI

K xonity 10 kaacca o0ydarOmuiicss HAyYUTCS:

— CBOOOJHO ONMEPUPOBATH OCHOBHBIMH TOHSATHIMM CTEPEOMETPHH IPU pEIICHUH 3a7ady U
IPOBEJICHUY MAaTEMaTHYECKUX PACCYKICHUH;

— TPUMEHATH AKCHOMBI CTEPEOMETPHHU U CIIEJCTBUS U3 HUX MPHU PEHICHUH T€OMETPUYECKIX
3a1ad;

—  KJIacCU(HUIMPOBATH B3aUMHOE PACIIOJIOKEHUE TNPSMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

— CBOOOIHO ONEpHPOBAaTh MOHATHSIMHM, CBSA3aHHBIMH C YIJIaMH B TIPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOH U MJIOCKOCTHIO;

— CcBOOOJHO OMIEPHPOBATH MOHATHAMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;

— CBOOOJHO paclo3HaBaTh OCHOBHBIE BHABI MHOTOTPAaHHHMKOB (IIpH3Ma, MHPaMUa,
MIPSIMOYTOJIBHBIN TTapajuieenume], Ky0);

—  KJIacCU(HUIMPOBATH MHOTOTPAHHUKH, BBIOMpAsi OCHOBAHUS JUIsl Kilaccu(UKaluy;

— CcBOOOAHO OMNEpUPOBATH MOHATUSAMH, CBSI3aHHBIMH C CEUEHHEM MHOTOIPaHHHMKOB
IUIOCKOCTBIO;

—  BBINOJHATH MapajuieNbHOE, IEHTPATbHOE U OPTOTOHAIBHOE NMPOEKTHpOBaHHE (uryp Ha
IUIOCKOCTB, BBIIOJHATH U300paXkeHust (PUryp Ha MIIOCKOCTH;

— CTPOWTH CEYEHHS] MHOTOTPAHHHKOB DPA3IMYHBIMA METOJAMH, BBHIOJHATH (BHIHOCHBIC)
IUTOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHJ CBEPXY, COOKY, CHH3Y;

— BBUHCIATH  IUIOIIAAM  TOBEPXHOCTEH  MHOTOTpaHHUKOB  (Ipu3Ma, IHpPaMHIA),

FEOMETPUUECKUX Tell C MPUMEHEHUEM (OopMyIT;
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CBOOOMHO OMNEpPUPOBATh MOHATHUSAMH: CHMMETPHsSI B TIPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOOJHO OMEpPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOPAWHATAM B
IIPOCTPAHCTBE;

BBITIOJHSATH ICUCTBUS HAJl BEKTOPaMU;

pemath 3a7auyd Ha JI0Ka3aTelbCTBO MAaTEMAaTHUYECKUX OTHOLIEHUH W HaxOXKIeHHE
FEOMETPUYECKUX  BEJIIMYMH, TPUMEHSE  W3BECTHBIE  METOAbl MpPU  PEIICHUH
MaTEeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CII0KHOCTH;

OPUMEHSTh MPOCTEHIINEe MPOrpaMMHBIE CPEICTBAa U 3JIEKTPOHHO-KOMMYHUKALMOHHbBIE
CHUCTEMBI MPU PEHICHUU CTEPEOMETPUUECKUX 3a]1aY;

U3BJIEKATh, IPEOOPA30BLIBATh U MHTEPIIPETHPOBATH MHPOPMALIMIO O IPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, npeJCTaBICHHYIO Ha YepTexax U pUCYHKaX;

NPUMEHSTH MOJYYCHHbBIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh U aHAIM3UPOBATH PEAIbHBIC
CUTyallud, MPHUMEHSTh W3yYEHHbIE TMOHATHS B IMpolLlecce€ IOHMCKA pPELICHUS
MaTeMaTHU4ecKu chOopMyJIMPOBAHHOMN MPOOIEMbI, MOJIECTUPOBATh pealbHbIE CUTYallUd Ha
A3bIKE TEOMETpPUHU, HCCIEAOBAaTh IOCTPOEHHBbIE MOJETHM C  HCIHOJb30BaHUEM
TEOMETPHUECKUX MOHSATHI U TeopeM, ammapara ainreOphl, periarh MPaKTUISCKUE 3aa4uH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEIUUHH;

UMETh MPECTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTHUS T€OMETPUU KaK COCTaBHOM 4acTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

K konimy 11 kaacca oOyyaromuiicss HAy9uTCs:

CBOOOJHO ONEpPUPOBATh MOHITHSIMH, CBS3aHHBIMH C LUJIMHAPUYECKON, KOHUYECKOU M
cheprueckoi MOBEPXHOCTSIMU, OOBSICHITH CITIOCOOBI TTOJTYUCHUS;

OIEpUpPOBATh TOHSATUSMHU, CBA3aHHBIMU C TEJNaMU BpALICHUS: LUUIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Tella BpalleHHUs (LWIMHIP, KOHYC, cdepa U map) U OOBSCHATH CIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIaccu(UIIUpPOBaTh B3aUMHOE PACIONIOKEHHE CEPhI U TUNIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOIPAaHHUKOB M TN BpameHHs, OOBEMBI H
IUIOINAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB M TEJ BpAIEHUS,, TEOMETPUUYECKUX Tel C
npUMEHEeHUEM QOpMYIT;

CBOOOJHO ONEpUpPOBaTh MOHSTHUSIMH, CBSI3aHHBIMU C KOMOHMHALMSIMM TENl BpAIICHUS U
MHOTOT'PAaHHHKOB: MHOTOTPaHHHMK, BIHMCAHHBIA B cdepy U OMHCAHHBIA OKOJIO CheEpHl,
cdepa, BiucaHHast B MHOTOI'PAaHHUK MJTH TEJIO BPAIICHUS;

BBIUMCIISATH COOTHOLIEHUS MEXAY IUIOUIAASMH TOBEpXHOCTEH W 00bEMaMU MOAOOHBIX
TeI;

n300pakatb H3ydaemble (HUTYpHl, BBHITIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTSKH W3
PUCYHKOB IPOCTBHIX 00BbEMHBIX (DUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs Tell
BpALICHHUS;

U3BJIEKATh, HHTEPIIPETUPOBATh U MPE0OPa30BbIBaTh HH(POPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, mpeJCTaBICHHYIO Ha YepTexax U PUCYHKaX;

CBOOOHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATL OIICpAalluU HAJl BCKTOpaMU;
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3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpMHAT;

pemarb TEOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXAY MNPSMBIMH U
IUIOCKOCTSIMH, BBIYMCIEHUE PpACCTOSHUH OT TOYKM JO IUIOCKOCTH, B LIE€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO METOa IIPU PELICHUN;

CBOOOJHO OTEPHPOBATH MOHATHIMH, CBI3aHHBIMHU C JIBH)KEHHEM B MPOCTPAHCTBE, 3HATH
CBOICTBA JIBUKCHUM;

BBINOJIHATh M300pa)X€HHWsT MHOTOIPAaHHMKOM M Tel BpalleHUs MpPHU HapajyIeIbHOM
NIEPEHOCE, LIEHTPAIbHOW CHUMMETPHUH, 3€pKaJIbHOW CUMMETpPHUH, IPU MOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00HS;

CTPOUTB CEUEHHsI MHOTOTPAaHHUKOB U TEJl BPALIEHUA: CeUEHHs LMIMHPA (MapauIeNbHO U
NEPIEHIUKYJIIPHO OCH), CEUEHHUsl KOHyca (MapajuielbHOE OCHOBAaHUIO M IPOXOMSIIEE
yepes3 BEpLIMHY), CEUEHMS 11apa;

UCIOJIb30BaTh METO/bI IOCTPOEHUS CEUCHMH: METOJ CJEI0B, METOJ BHYTPEHHErO
IIPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBaTh F€OMETPUYECKHUE YTBEPKACHHUS;

OPUMEHATh TeoMeTpudeckue (akThl JUIsl peIIeHUs CTEPeOMETPUYECKUX  3a7ad,
IPENOoNaraloliiX HECKOJIBKO IIaroB pEIIEeHUs, €CIM YCJIOBUS NMPUMEHEHMs 3a/JaHbl B
SIBHOW W HESIBHOM (opMme;

pemarh 3agadyd Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHMYECKUX OTHOLIEHWH W HaxOXKICHHE
reOMETPUYECKUX BEJIMYNH;

IPUMEHSTHh [IPOIrPaMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHHUKALMOHHBIE CUCTEMBI IPU
PELIEHNH CTEPEOMETPUUECKHX 3a]1a4;

IPUMEHSTH [TOJY4EHHBIE 3HaHUS HA IPAKTHKE: CPAaBHUBATh, AHAJIM3UPOBATh U OLIEHUBATh
peaJIbHbIE CUTYyalluu, IPUMEHSTh U3yUEHHBIE MOHATUS, TEOPEMBI, CBOICTBA B IIpoliEcce
NIOWCKA pEeIIeHUs] MaTeMaTH4YecKH CQOPMYIMPOBAHHOW MpPOOJIEMBI, MOJEIUPOBATH
peaJIbHbIE CHUTyallUM Ha $3BIKE TI'€OMETPHUM, HCCIIEN0BaTh IMOCTPOEHHBIE MOJENH C
UCIOJIb30BAaHUEM TI'E€OMETPUYECKMX TMOHATHH M TeopeM, ammapara aiareOpbl, pemarhb
IPaKTUYECKHE 3aJjaui, CBA3aHHBIE C HAXOXKAEHUEM F€OMETPUUECKUX BEJIUYNH;

UMETh NPECTaBICHNUs 00 OCHOBHBIX 3Talax pa3BUTHs M€OMETPUH KaK COCTAaBHOW YacCTH
(GyHaaMeHTa pa3BUTHS TEXHOJIOTUH.

TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB KounyecTBO 4acoB DJIeKTPOHHbIE
H TEM NPOrpamMMel Bcero Kontpoab IIpakTuu (undpossie)
HBIE ecKHe oOpa3oBaTe/ibHbIE
padoThl padoThI pecypchbl
1. BBenenue B ctepeoMeTpuio 23 1 LHOC Mos IlIkona
https://myschool.edu.ru/
2. B3aumHoe pacnionoxenue 6 1 OC Mos llkona
IPSIMBIX B IIPOCTPAHCTBE https://myschool.edu.ru/
3. [TapayeabHOCTH MPSIMBIX U 8 LHOC Mos IlIkona
IUIOCKOCTEH B IPOCTPAHCTBE https://myschool.edu.ru/
4, [TepneHAMKYISIPHOCTD 25 LHOC Mos IlIkona
IPSMBIX U IJIOCKOCTEH B https://myschool.edu.ru/

26




IPOCTPAHCTBE

5. VYTrel U pacCTOSTHUS 16 1 LHOC Mos IlIkona
https://myschool.edu.ru/
6. MHororpaHHuKu 7 1 HOC Mos Ulkona
https://myschool.edu.ru/
7. BekTopbl B mpocTpaHCTBE 12 LHOC Mos IlIkona
https://myschool.edu.ru/
8. [ToBTOpeHue, 0600IIEeHNE U 5 2 HOC Mos llkomna
CHCTEMaTH3aIHs 3HAHUI https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB 102 6
I1O ITPOI'PAMME
11 KJIACC
Ne HaunmeHoBaHue pa3aeiioB KonuyectBo yacoB DJIEKTPOHHBIE
H TE€M NPOrpaMmbl Bcero Kontpoas IIpakTnu (uudposbie)
HBIE ecKHe o0pa3oBaTte/ibHbIE
padoThI padoTsI pecypcebl
1. AHanmTH4YecKasi TeOMETPHS 15 1 HOC Mos IlIkoma
https://myschool.edu.ru/
2. [ToBTOpEeHue, 0600IIeHNE U 15 1 1HOC Mos IlIxoma
CHCTEMaTH3aIKs 3HAHU https://myschool.edu.ru/
3. O0BEM MHOTOTpaHHHKA 17 1 LHOC Mos IlIkona
https://myschool.edu.ru/
4. Tena BpameHus 24 1 HOC Mos llkona
https://myschool.edu.ru/
5. [Tnomaau moOBEPXHOCTH U 9 1 HOC Mos IlIkoma
00BEMBI KPYTJIBIX TE https://myschool.edu.ru/
6. JIBrokeHUS 5 1 HOC Mos IlIkoma
https://myschool.edu.ru/
1. [ToBTOpeHue, 0600IIeHNE U 17 2 1HOC Mos IlIxoma
CHCTEMaTH3aIKs 3HaHU https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB 102 8

[10 ITPOT'PAMME
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PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJBHAS 3AIIMCKA

VYuebublii kypc «BeposATHOCTh M CTaTUCTHKA» YIIyOJIEHHOTO YpPOBHS SIBISETCA
MPOJOHKEHUEM M Pa3BUTHEM OJHOMMEHHOTO yueOHOTro Kypca yriayO0inEHHOIO ypOBHS Ha YPOBHE
cpemHero ooOmero oOpa3oBaHUSA. YUEOHBIM Kypc TpeaHa3zHadeH sl (OpMUPOBAHUS Y
00y4aroluXCcsl CTAaTUCTUYECKOW KYJIbTYpPhl W TMOHHUMAaHHSI POJIM TEOPUU BEPOATHOCTEH Kak
MaTeMaTHYeCKOr0 MHCTPYMEHTa JJIsl M3YUYEHMs CIy4alHBIX COOBITHI, BEJMYMH M IPOIECCOB.
[Ipu m3yyeHnn Kypca oOOTramaroTCcs MPEACTaBICHHUS O0yYarOIIUXCs O METOJAX HCCIIEIOBAHMS
W3MEHUYMBOTO MHpa, PAa3BUBAETCS MOHMMAaHWE 3HAYMMOCTH W OOIIHOCTH MaTeMaTHYECKHX
METOJOB IO3HAHHUA KaK HEOTHEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOI'O
MHUPOBO33PEHUS.

Copepxanue yueOHOro Kypca HalpaBlieHO Ha 3aKpeIUIeHHWe 3HAaHUH, MOJYYeHHBIX MpU
M3YYEHHUU Kypca Ha ypOBHE OCHOBHOIO OOIIero oOpa3oBaHusl, U Ha pa3BUTHE NPEICTABICHUN O
CIIy4alHBIX BEJIMYMHAX M B3aUMOCBA35AX MEKIYy HUMHU Ha BAXKHBIX IPUMEPAX, CEOKETHI KOTOPBIX
MOYEPIHYTHI U3 OKpY’Kalolero Mupa. B pesynbrare y o0ydaromumxcs 10JKHO COPMUPOBATHCS
NpEJCTaBICHHEe O Hauboliee YHNOTPEOWTENbHBIX M OOIMMX MAaTeMaTHYeCKHX MOJENSX,
UCTIONB3YEMBIX  JUISI  OMHCAHUS AHTPOIIOMETPUYECKUX U JeMOrpauuecKkux BEITUYHH,
NOTPEIIHOCTE B PA3IUYHbIE pOJAa W3MEPEHMSX, IUTEIBHOCTH O€30TKa3HOH paboThI
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTUK MAacCOBBIX SBJICHHA W IPOLIECCOB B OOIIECTBE.
VYueOHBIII Kypc sBIsSeTcS 0a30i IS OCBOCHHS BEPOATHOCTHO-CTATHCTHYECKHUX METOOB,
HEOOXOJUMBIX CHEIHAINCTaM HE TOJBKO MHKEHEPHBIX CIIEHUATbHOCTEH, HO TaK)Ke COIIMAIbHBIX
U TICUXOJOTUYECKHX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAYUTENHLHON Mepe
UCIONB3YIOT amnmapar aHaiu3a OoyblIuX JaHHBIX. lleHTpanbHyr0 dYacTh ydeOHOro Kypca
3aHUMAaeT OOCYKJICHHE 3aKOoHa OOJbIMX Yucend — (yHIaMEHTATBHOTO 3aKOHA MPHUPO/IBI,
UMEIOILEro MaTeMaTHYEeCKYI0 (hOpMaH3aLIHUIO.

B cooTBercTBUU ¢ yKa3aHHBIMU IIENISIMUA B CTPYKTYpe Y4eOHOTo Kypca «BeposTHOCTh U
CTaTHCTHKA» Ha YrayOJIEHHOM YpOBHE BBIIETICHBI OCHOBHBIC COJIEP)KATENbHBIC JIMHUU:
«CyJaifHpie COOBITHS U BEPOSTHOCTU» U «CydyailHble BETHUMHBI U 3aKOH OOJBIIINX YHUCEI.
[ToMMMO OCHOBHBIX JIMHUU B y4eOHBIH KypC BKJIFOUEHBI AJIEMEHTHI Teopuu rpadoB U TEOpUU
MHO’KECTB, HEOOXOIUMBbIE I TIOJTHOLIEHHOTO OCBOCHUS MaTepuaia JaHHOro y4eOHOro Kypca u
CMEXHBIX MaTEMaTHYECKUX YU€OHBIX KYpPCOB.

Conepxxanne nuHUM «ClydaifHbIe COOBITHS M BEPOSTHOCTH» CIIY)KHUT OCHOBOW JIst
dbopMUpOBaHUS TPEACTABICHUN O pacHpelelieHHH BEPOSTHOCTEH MEXKAYy 3HAYCHUSMU
CIIy4alHBbIX BEIWYMH. Ba)kHyl0 4acTb B JTOM COACPKATEIBHOM JIMHUU 3aHUMAET HU3y4yeHUE
TeOMETPHUYECKOr0 W OMHOMMAJIBHOTO pacHpeAeiieHUH M 3HAKOMCTBO C HMX HENPEpPhIBHBIMU
aHaJoraMu — MOKa3aTeNbHBIM U HOPMAJIbHBIM PACTIPEICICHUSIMU.

Tempbl, CBA3aHHBIE C HENPEPHIBHBIMU CIIy4allHBIMM BEJIIMYMHAMH U PaCIpEACIICHUIMU,
aKLEHTUPYIOT BHUMaHHE OOydYalolIMXCS Ha OINUCAaHUU W HM3YyYEHUH CIy4YaillHBIX SBJIEHUN C
MOMOUIbIO HEMpepbIBHBIX (yHKUIUNA. OCHOBHOE BHHMAaHHME YAENSAETCS IO0Ka3aTelbHOMY U
HOPMAJIBHOMY PaCIIpEECICHUSM.

B yuyeOHOM Kypce mnpenycMaTpUBaeTCsl O3HAKOMMUTEIBHOE HW3YUYEHHE CBS3H MEXIY
CIIy4aifHBIMU BEJIMYMHAMH M OMKCAHUE ITOU CBSI3H C MOMOIILI0 KOd(h(dUIIMEHTa KOPPENAUU U
€ro BBIOOPOYHOrO aHajora. OTH DJJIEMEHTBHI COACPKAHHS Pa3BUBAIOT TeMy «Jlmarpammbl
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paccevMBaHHs», HM3YYCHHYIO Ha YPOBHE OCHOBHOrO o00mero oOpa3oBaHHs, U BO MHOTOM
OMHPAIOTCS HA CBEICHUS U3 KYPCOB aIreOphl U TEOMETPHH.

Emé oauH sneMeHT colepxkaHusi, KOTOPBIA MPeaIaracTcss Ha O3HAKOMUTEIIBHOM YPOBHE
— TIOCTIEIOBATEIBHOCTh CIIY9aliHbIX HE3aBHUCHMBIX COOBITHI, HACTYTAIONMIUX B €IUHUILY BpEMEHHU.
O3HakOMJIECHHE C pachnpefesieHueM BEpPOSTHOCTEH KOJIMYECTBA TAaKUX COOBITHH HOCHUT
Pa3BUBAIOIINI XapaKTep U SBIACTCS aKTyaJbHBIM JUIsl OyAymux aOMTYpUEHTOB, TMOCTYIAIOIINX
Ha Yy4eOHBIC CIEIUATBHOCTH, CBSI3aHHBIE C OOIICCTBEHHBIMU HAyKaMH, IICUXOJIOTHEH U
YIPaBJICHUEM.

Ha usydyenue ydebHOro kypca «BeposTHOCTh M CTaTUCTHKa» Ha YriyOJIE€HHOM YPOBHE
orBoautcs 68 yacoB: B 10 knacce — 34 vaca (1 yac B Hepento), B 11 knacce — 34 yaca (1 gac B
HEJIETIIO).

COIAEPKAHUE OBYUEHUA
10 KJIACC

I'pad, cBs3ubIi Tpad, mytu B rpade: mukiasl U nenu. CTeneHsb (BaJICHTHOCTD) BEPIIHHBI.
['padsr Ha TOCKOCTH. [lepeBbsi.

CrydaifHbple DKCIIEPUMEHTHI (OIBIThI) U CIyYailHbIe COOBITHSA. DJIEMEHTApHBIE COOBITHS
(ucxonpl). BeposiTHOCTH CllydailHOTO COOBITHS. BIM30CTh YacTOTBI M BEPOSTHOCTH COOBITHIA.
CrnyyaliHbIe OTIBITHI C PABHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITHUSIMU.

Omnepanyu HaJ COOBITUSIMH: TIepeceyeHre, 00beAMHEHNE, POTUBOIOIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyia ClI0KEHUs BEPOATHOCTEM.

VYcioBHas BEpOATHOCTh. Y MHOXKEHHE BEPOSITHOCTEN. [lepeBo cnydailHOro SKCIepUMEHTA.
®dopmyna moaHOo# BeposTHocTH. Dopmyia baiieca. HezaBucumbie coObITHS.

bunapubIi crydaliHBIN ONBIT (MCTIBITAHKE), yCTIEX M Heynada. HezaBucuMeble NCTIBITaHUS.
Cepusi HE3aBHCHMBIX HUCHBITaHWN 10 TiepBoro ycmexa. IlepecranoBku u ¢aktopuan. Yucio
coueranuii. Tpeyronpauk [Tackams. ®opmyna 6mHoma HeroToHa.

Cepus He3aBUCHUMBIX wucnbITaHuid bepuymmm. CroydaiiHelii BbIOOp U3 KOHEYHOH
COBOKYITHOCTH.

Cnyuaifnas BenuuuHa. Pacnpenenenue BepositHocTel. Juarpamma pacnpenenenus. Onepanuu
HaJ| CIydallHbIMU BeIMYMHAMU. buHapHas ciywaliHas BenuuuHa. [Ipumeps! pacnpenenenuii, B
TOM YHCJIE TEOMETPUUECKOE U OMHOMHAIILHOE.

11 KJIACC

CoBMeCTHOE pacrpeleieHue JBYX CIIy4yalHbIX BelW4YMH. He3aBHUCUMBIE CiydailHbIe
BEJIMYMHBI.

Matematuueckoe OXHAAHUE CIIy4aliHOM BenuuuHbl (pacnpeneneHusi). Ilpumepsr
NPUMEHEHHS MaTeMaTU4YeCKOTO OXHUAaHus (CTpaxoBaHHe, JioTepes). MaremaTuyeckoe
OXKulaHue OMHApHOW Ciy4aiHOM BeaMuuMHBL. MaTeMaThyeckoe OXKHUIaHWE CYMMBI CIydailHBIX
BEIMYMH. MaTeMaTnyeckoe 0’KUJaHNue TeOMETPUUECKOr0 U OMHOMUAIBHOTO paclpeieIeHHH.

Jucnepcusi W CTaHIApTHOE OTKJIOHEHHWE CIIyYallHOW BEIWMYHMHBI (pacmpenesieHus).
Jucniepcusi OMHApHOM CITydailHOW BEJIIMYMHBI. MaTeMaTH4eCKOe OXKHJAHWUE IMPOM3BEICHHUS M
JUCIIEPCUsl CYMMBI HE3aBHCUMBIX CIIy4alHBIX BEJIMUYMH. J(Mcriepcrs U CTaHIapTHOE OTKIOHEHHUE
OMHOMMAJIBHOTO pacripenesieHus. Jlucnepcust M CTaHIapTHOE OTKJIOHEHHE T'€OMETPHUYECKOTrO
pacnpeneseHusl.

HepasenctBo YeOwniméBa. Teopema YUeOwnméBa. Teopema bepuymmm. 3akon Oombmimx
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yucen. BbeiOopouHblii MeTon uccienoBaHuii. BreiOopounpie xapakTtepucTuku. OlieHUBaHHE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpOCTEHIINX THIOTE3 C MOMOIIBIO
U3Y4YEHHBIX paCIpeIeICHUN.

HenpepsiBable ciydaiinble BenuuuHbl. [IpuMeppl. DyHKIMSA IIIOTHOCTH BEPOATHOCTU
pacnpeneneHus. PaBHOMEpHOE paclpeneneHue M €ro CBOWCTBA. 3ajaud, NPUBOIAIIME K
IIOKA3aTeNbHOMY PpACHpPENEICHHUIO. 3aJaud, NPUBOMAIIME K HOPMAIBHOMY PAaclpeAciICHUIO.
@DyHKIUSA IUIOTHOCTH BEPOATHOCTH I10KA3aTEJIBHOTO pacHpenesieHus, (yHKIMs IUIOTHOCTH
BEPOATHOCTH HOPMaJbHOrO pacnpezaeneHus. OyHKIUA IUNIOTHOCTH M CBOWCTBA HOPMaJIBHOIO
pacnpeneseHusl.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajaud, NPUBOJAALINE K
pactpenenenuro Ilyaccona.

KoBapuanust nByx ciaydaidlHelx BenuuuH. KodQHUIMEHT IHMHEHHOW KOPpPESAIHH.
CoBmecTHBIe HaOMIOEHUS IBYX BenU4rH. Bri6opounslii koadduument koppensuu. Paznuune
MEX]ly JIMHEHHOW CBSI3bI0 M MPUUYMHHO-CJIEACTBEHHOW CBs3bI0. JIMHEWHas perpeccusi, METOH
HAaUMEHBIINUX KBAaJPATOB.

MNPEJIMETHBIE PE3YJIBTATHBI
K koniy 10 kaacca o0yyaromuiicss HAy9uTCs:

— CBOOOJIHO OTEpUPOBATh MOHATUSAMHU: Tpad, TuTockuit Tpad, cBA3HBIN Tpad, myTh B Tpade,
1eNb, [IUKJI, IEPEBO, CTENIEHb BEPIIUHBL, AEPEBO CIy4alHOTO SKCIIEPUMEHTA;

— CcBOOOJHO OIEPUPOBATh TOHATHUSMH: CIYYaWHBIA JKCHEPUMEHT (OIBIT), CIydaiiHOe
coOBITHE, DJIEMEHTapHOE CiydailHOe CcOObITHE (PIIEMEHTApHBIA HCXOM) CIy4ailHOTO
ONbITa, HAXOAUTh BEPOSTHOCTH COOBITMM B ONBITAX C PaBHOBO3MO>KHBIMHU
3JIEeMEHTapHBIMU COOBITUSIMY;

— HaxoJuTh W (POpMyIHUpPOBATH COOBITHS: TEPECEUCHHE, OObCIMHCHUE TaHHBIX COOBITHIA,
coObITHE, TPOTUBOMOIOKHOE JAHHOMY, HCIIOJIb30BaTh AUarpamMmbl Diliepa,

— KOODAWHATHYIO TMPSAMYIO ISl PEIICHUs 3a/1ay, MOJIb30BaThCs (OPMYIION CIOXKCHHS
BEPOSITHOCTEH JJIsi BEPOSITHOCTEH JIBYX M TPEX CIIYYaHBIX COOBITHIA;

— ONEepUpOBaTh TMOHATUSMH: YCIOBHAs BEPOSITHOCTh, YMHOXEHUE BEPOSITHOCTEH,
HE3aBHCHUMBIE COOBITHS, JEPEBO CIY4alHOTO OSKCIEPUMEHTA, HAXOIUTh BEPOSITHOCTH
COOBITHI C TIOMOIIbIO MPaBHJIa YMHOKEHUS, JEpPEeBa CIy4alfHOTO OIbITa, UCIOJIb30BaTh
dbopmyny monaHON BeposTHocTH, (Gopmyny baiieca mpu perieHun 3amad, OMpenesTh
HE3aBUCUMOCTH COOBITUH MO (hOpMyIie U TI0 OpraHU3alUH CIIy4alfHOTO 3KCIIEPUMEHTA;

— TPUMEHATH H3y4YeHHBbIE KOMOWHATOPHBIC (QOPMYIBI IJS TEPEUUCICHHUS JIIEMEHTOB
MHO’KECTB, 2JIEMEHTApHBIX COOBITHI CIy4ailHOrO OMbITa, pEHICHUs 3a/Jady MO0 TEOPUHU
BEPOSATHOCTEM;

— cBOOOJ/IHO OTIEPUPOBATH MOHATUSAMU: OMHAPHBIA CITy4alHBIA OMBIT (MUCIIBITAHKE), YCIIEX U
HeyJaya, HE3aBUCHUMbIC WCIBITAHUS, CEpPUSl UCIBbITAaHUM, HAXOAUTh BEPOSITHOCTH
COOBITHI: B CEPUU WCIBITAHUMA O MEPBOTO ycrexa, B CepUM HCHbITaHuid bepHymiu, B
OTIBITE, CBSI3aHHOM CO CITy4ailHbIM BEIOOPOM M3 KOHEUHON COBOKYITHOCTH;

— CcBOOOJHO  OMEpUpPOBATh TOHATUSMHU:  CIIydalilHas  BEJIMYMHA,  pacIlpelecHHe
BEpPOATHOCTEH, JuarpamMma pacrpejieiieHusi, OWHapHas cioy4ailHas  BeJIM4MHA,
reoMeTpuuecKoe, OMHOMHANILHOE pacrpeiesieHue.

K xoniry 11 kiaacca o0ydarommiicss HAy4YUTCS:
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ONEPUPOBATH TMOHATUSIMH: COBMECTHOE pACIpENEICHUE ABYX CIy4yalHbIX BEIUYMH,
UCIIOJIb30BaTh TAOJHUIly COBMECTHOIO pacIpeneieHHs] BYX CIy4YailHbIX BETWYMH JUIS
BBIICJICHUS]  PACHpPENEeNICHUsT KaKJOW BEJIUYMHBI, ONpPEEICHUS
CIIyYalHBIX BEJIMYMH;

HE3aBUCUMOCTHU

CBOOOJHO OMEpUpPOBATh MOHATHEM MATEeMAaTHYECKOTrO OXHAAaHUA CIydailHON BETUYMHBI
(pactpenenenusi), TPUMEHATh CBOMCTBA MaTeMaTHYECKOIO OXXHUIAHUS MPU PELICHUU
3aJa4, BBIUMCIATH MAaTeMaTH4YeCKoe OKUJaHHe OWHOMHAIBHOTO U T'€OMETPUYECKOTO
pacnpeneneHuit;

CBOOOJHO OIEpPUPOBATh MOHATUSMU: JUCIEPCHS, CTAHIAPTHOE OTKJIOHEHHE CIIy4ailHOMN
BEJIMUMHBI, MPUMEHSITh CBOMCTBA JMCIEPCHM CIy4YailHOW BEIMYMHBI (pacrlpeiesieHus)
IpU pEHIeHUH 3a/]ad, BBIYUCIATh JUCIEPCUI0 M CTAaHJAPTHOE  OTKJIOHEHHE
TEOMETPHUECKOTO M OMHOMHAIILHOTO pacIpe/IeICHHH,

BBIUMCIISATH BBIOOPOYHBIE XapaKTEPUCTUKH 10 JaHHOM BBIOOpDKE U  OLIEHUBATh
XapaKkTEPUCTUKH  TEHEPAIbHOW  COBOKYIIHOCTH

JaHHBIX 1o BI)I6OpOLIHI)IM

xapaktepuctukaMm. OIEHHBATh BEPOSTHOCTH COOBITHM M TPOBEPATH MPOCTEHIINe

CTATUCTUYCCKUC TUIIOTEC3bI, ITOJIb3YyACh NU3YUCHHBIMU PaCIPCACICHUAMU.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB KouunyecTBO 4acoB DJIeKTPOHHbIE
H TEM NPOrpamMMel Bcero Kontpoan IIpakTuu (undpossie)
HBIE eCKHe oOpa3oBaTe/ibHbIE
padoTrel | padoThI pecypceel
1. DeMeHTHI Teopuu rpagos 3 HOC Mos llkona
https://myschool.edu.ru/
2. Cry4aifHbIC OTIBITHI, 3 LHOC Mos IlIkona
Clly4aiiHbIe COOBITHUS U https://myschool.edu.ru/
BEPOSITHOCTH COOBITHIA
3. Omneparuu Haj 5 HOC Mos IIkoma
MHOXECTBAMH U COOBITUSIMH. https://myschool.edu.ru/
Clo)keHHE U YMHOKEHUE
BEPOSATHOCTEM. Y CIIOBHAs
BEpOATHOCTH. HezaBucuMBbIE
COOBITHS
4. DneMeHTh KOMOMHATOPUKU 4 1 HOC Mos llkona
https://myschool.edu.ru/
S. Cepuu nociaen0BaTeIbHbIX 5} HOC Mos Ulkona
ucnbITaHuid. McnbITanus https://myschool.edu.ru/
bepnynnu. Ciyuaiinblii
BBIOOP M3 KOHEUHOMH
COBOKYITHOCTH
6. CrnyualiHble BETUYHHBI U 14 1 HOC Mos llkona
pacrpeaeneHus https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB 34 2
1O [TPOT'PAMME
11 KJIIACC
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Ne HaumeHoBaHue pa3ieioB KouunyecTBO 4acoB DJIeKTPOHHbIE
H TEM NPOrpamMMel Bcero Kontpoab IIpakTuu (undpossie)
HBIE ecKHe oOpa3oBaTe/ibHbIE
padoThl padoThI pecypchbl
1. 3aK0H OOJIBIITUX YUCEI 5 LHOC Mos IlIkona
https://myschool.edu.ru/
2. DJeMeHTEI MaTeEMaTHYSCKOM 6 1HOC Mos IlIxoma
CTATHCTHKH https://myschool.edu.ru/
3. HenpepeiBHble citydaiiHbie 4 [HOC Mos IlIkoina
BEIIMUYHMHBI (PACIIPEICICHUS), https://myschool.edu.ru/
MoKa3aTeiabHOe U
HOpPMAaJIbHOE pacIpeeaeHus
4. Pacnpenenenue I1yaccona 2 [HOC Mos llIkona
https://myschool.edu.ru/
S. CBs13b MEXYy CITyJailHBIMHU 6 HOC Mos Ulkona
BEJTMUMHAMHA https://myschool.edu.ru/
6. O6o0meHue u 11 1 LHOC Mos IlIxona
CHCTEMATH3alUs 3HAHMUI https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB 34 2
[10 ITPOIT'PAMME

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

YMK «Maremaruka: anreOpa 1 Hadajla MaTEeMaTUUECKOT0 aHalln3a, reoMeTpus (0a30BbIN U

yrinyoneHsslil ypoBenb): 10-11 knacc: yuebnuk, Atanacsu JI.C., Byry3zos B.®., Kanomues C.b.

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA

[Toypounsie pa3zpaboTku Mo anredpe U Havajae MaTeMaTH4ecKoro aHanmsa, reomerpus 10-11
knacc, AtanacsH JI.C., byry3zoB B.®., Kanomnes C.b.

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

ILIOC Mos IlIxoma https://myschool.edu.ru/
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