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1. MIOACHUTEJIBHAS 3AITUCKA

PabGouast mporpamma o00s3aTenbHOTO y4eOHOro mpeamera «MaremaThka
pa3paboTaHa B COOTBETCTBHH ¢ TpeboBanmsmMu myHkTa 18.2.2 ®I'OC COO,
[Tonoxenust o paboynx nporpaMMax y4eOHbIX PEAMETOB, KypcoB, Moayiei (PI'OC
COO, ytBepxkaeHHOro mpukasom Ne 413 or 17.05.2012) YOY «OHJIAVH
[TMMMHA3USA Ne 1», ¢ yuetom [IpumepHoit 0CHOBHOM 00pa3oBaTeIbHOMN MPOTrpaMMBI
cpeaHero oOmiero o6pa3oBaHMs, OJAOOPEHHON pelleHHeM QeaepabHOr0 y4eOHO-
METOJNYECKOT0 OOBEUHEHHMS 110 00I1IeMy 00pa3oBaHuI0, MPOTOKOI OT 28 ntoHs 2016
r. No 2/16-3, pa3mernieHHoit Ha caite https://fgosreestr.ru

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA
«MATEMATHUKA»

Pabouas nporpamMma o yueOHomy npeamery «Marematrkay 0a30BOro ypoBHs
s oOydaromuxcsi 10—11 kmaccoB paspaborana Ha ocHoBe DenepanbHOTO
roCyJ1IapCTBEHHOTO 00Pa30BaTEILHOTO CTaHJapTa cpeaHero ooOiero oopa3oBaHus, C
Y4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUM, MPEABIBIAEMBIX K MaTeMaTHYECKOMY
o0pa30BaHUIO, U TPAJULUNA POCCUKCKOro oOpa3oBaHus. Peanmnszanus mporpamMmbl
oOecrieynBaeT OBJIAJICHUE KIIOUEBBIMU KOMIIETCHIUSIMH, COCTABJISIONIMMUA OCHOBY
JUTSI CAaMOPa3BUTHSI M HEPEPBIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JUYHOCTHOTO M TIO3HABATENILHOTO PA3BUTUS TUYHOCTU 00YyUaIOLTUXCS.

B paGoueit mporpamme ydTeHbl uUjeu U mojoxkeHus «KoHIenmu pa3BUTHUS
MaTeMatuyeckoro oOpaszoBanusi B Poccuiickoit ®enepanmn». B cooTBeTcTBUM C
Ha3BaHUEM KOHIIEMIMU, MaTeMaThuueckoe oOpa3oBaHHE JODKHO, B YacCTHOCTH,
NPEAOCTAaBIATh KaXIOMYy OOy4aroleMycsi BO3MOXHOCTh JOCTHUXKEHUS YpPOBHS
MaTeMaTUYECKUX 3HAHUW, HEOOXOIWMOTro Jisi JajdbHEWIIEeW YCHEIIHOW XU3HU B
oOmectBe. VMIMEHHO Ha pellIeHHEe JTOW 3aJayu HalleJieHa NpuMepHas padouas
nporpamma 0a30BOro ypoBHsI.

B snoxy nudpooit Tpanchopmaiuu Bcex chep 4eI0BEYECKON NEeITeIbHOCTH
HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe€3 0a30Boi
MaTeMaTUYECKOW IMOArOTOBKU. Y€ B IIKOJIE MAaTeéMaTUKa CIYKUT OMNOPHBIM
MPEAMETOM JJIs1 U3yUYECHUS] CMEKHBIX JUCLUUILINH, a B dKU3HU MOCJE IIKOJIBl PEaTbHON
HEOOXOJMMOCTBIO ~ CTAaHOBUTCS  HEMpepbiBHOE  oOpa3oBaHWe, YTO Tpedyer
MOJIHOIIEHHON 0a30BoM  00mIeo0pa3oBaTeIbHOM MOATOTOBKM, B TOM 4YHUCIE U
MaTeMaTH4ecKod. ITo OOyCJIOBIEHO TEM, YTO B HAIIM JHU pacTeT YHUCIIO
CHEUHUAIBHOCTEN, CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHUEM MAaTEMAaTUKU: U B
chepe PKOHOMUKH, W B OH3HECE, M B TEXHOJIOTHYECKHX OOJaCTAX, M JaXKe B
rymMaHuTapHbeix cdepax. Takum oOpazoMm, Kpyr oOydyaromuxcsi, s KOTOPBIX
MaTeMaTHuKa CTAHOBUTCS 3HAYUMBIM MPEIMETOM, CYIIIECTBEHHO PACIIUPSIETCS.

[IpakTudeckas Mojae3HOCTh MAaTEMATUKU O0YCJIOBJIEHA TEM, YTO €€ IPeAMETOM
SABJISIIOTCS (pyHAAMEHTAJIbHBIE CTPYKTYPbhI HAIIEro MUpa: MPOCTPAHCTBEHHBIE (DOPMBI
Y KOJINYECTBEHHBIE OTHOIICHUS OT MPOCTEHIITNX, YCBAUBAEMBIX B HEITOCPEIACTBEHHOM
OMBITE, JI0 JOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX IS PAa3BUTHS HAYYHBIX W
TEXHOJIOTUYECKUX HJIeW. be3 KOHKPETHhIX MAaTeMaTHYE€CKUX 3HAHUW 3aTPYyJHEHO
MOHMMAHUE MPHUHIUIOB YCTPOMCTBA M UCIOJIb30BaHUS COBPEMEHHON TEXHUKH,


https://fgosreestr.ru/

BOCIPUATUE M HHTEpHpeTalus pa3HOOOPAa3HOW COLMAIBHOW, 3KOHOMHUYECKOM,
HOJUTHYECKONH HHpOpMalK, Manod(pQPEeKTUBHA TIOBCEJHEBHAs IpPAKTUYECKas
nesTeNbHOCTh. KakaoMy dYelloBeKy B CBOCH JKM3HM TNPUXOAMUTCS BBITOJIHATH
JIOCTaTOYHO CJIOKHBIE PacyeTbl M COCTABJIATH HECJIOXHBIE AITOPUTMBI, HAXOIUTh
HY’XKHble (OpPMyJIBl M MPUMEHATb UX, BIAAETh NPAKTUUYECKUMH IpUEMaMHU
reOMETPUYECKUX U3MEPEHUN U IOCTPOEHUH, YNTaTh UH(POPMALUIO, TIPEICTABICHHYIO
B BUAY TaOJdHIl, AMarpaMM U Tpa(HKOB, KUTh B YCIOBHSIX HEOMPEACIECHHOCTU H
MOHUMATh BEPOSATHOCTHBIN XapakTep CIy4YailHbIX COOBITHIA.

OpHOBpeMEHHO ¢ pacupeHueM chep TPUMEHEHHS MaTeMaTUKH B
COBPEMEHHOM 001IecTBe BCE 0o0Jjiee BaKHBIM CTAHOBHTCS MAaTEMAaTHYECKUN CTHIIb
MBIIIEHUS, POSBISIOIMKCA B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce
U3Y4YEHUS] MAaTeMaTHKd B apceHal NpPUEMOB M METOJIOB MBIIUICHHAS YeEJIOBEKa
€CTECTBEHHBIM O0pa30M BKJIIOYAIOTCS MHAYKUUS W JeAyKuus, o0o0OIIeHHEe U
KOHKpETH3alusl, aHajJu3 U CHHTE3, Kilaccupukauusg U  CHUCTeMaTu3alus,
abctparupoBanue u aHanorus. OObEKThl MAaTEMATUYECKUX YMO3aKIOUEHHUH, IpaBuUiia
UX  KOHCTPYHMPOBAHHUS  PAaCKpbhIBAalOT MEXaHU3M  JIOTMYECKUX  IOCTPOCHMIA,
CHOCOOCTBYIOT BBIpaOOTKE YMEHHUs (pOopMyiarpoBaTh, OOOCHOBBIBATh U JIOKa3bIBAThH
CYXKIEHHUs, TEM CaMbIM pPa3BHBAIOT JIOTMYECKOE MBIIUICHHE. Benymas poib
OPUHAUICKUT MaTeMaTuke B (OPMUPOBAHUU AITOPUTMHUYECKONW KOMIIOHEHTHI
MBIIUIEHA WU BOCIUTAaHUM YMEHUW JEHCTBOBATh M0 3aJ@HHBIM aJITOPUTMAaM,
COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh HOBBIE. B mpoliecce penienus 3aaa4
— OCHOBHOH Y4YeOHOU [€ATEeIbHOCTH Ha YpPOKax MaTEeMaTUKH — pPa3BUBAIOTCSA
TBOpYECKAsl U MPUKIAJHAS. CTOPOHBI MBILIJICHUS.

OOyueHne MaTeMaTHKe AaeT BO3MOXKHOCTb Pa3BUBATh y Yy4allUXCsl TOYHYIO,
paMOHAIBHYIO U UH()OPMATUBHYIO pe€db, YMEHHE OTOMpATh HauboJiee MOAXOASIINE
S3BIKOBBIE, CUMBOJIMYECKHE, TpauuecKre CpeJCTBa Uil BBIPAXKEHUS CYXACHUU U
HaIJISTHOTO UX MPEJACTABICHUS.

Heo0xoauMbpIM KOMIIOHEHTOM OOUIEH KyJbTYphl B COBPEMEHHOM TOJKOBAaHUU
ABNIIETCS  O0Ilee 3HAKOMCTBO C METOJaMH I[IO3HAaHUS  JIEWCTBUTEIBHOCTH,
NIPEACTABICHUE O MPEAMETE W METOAE MATEMAaTUKH, €ro OTIWYUSA OT METOJIOB
€CTECTBEHHBIX M TYMaHUTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MAaTeMaTUKU
JUISL pellieHUs] HAy4YHbIX W NPUKIAAHBIX 3a1ad. Takum o0pa3oM, MareMaTudyeckoe
oOpa3oBaHHE BHOCHUT CBOW BKJaJ B (hOPMHUpPOBaHHE OOIIEH KyJIbTYphl UEJOBEKA.
MATEMATHKA.

N3yueHne MaTeMaTUKH CIIOCOOCTBYET ACTETUYECKOMY BOCIIUTAHUIO YEIOBEKA,
MOHUMAHUIO KPAaCOThl U HM3SIIECTBA MATEMaTHYECKUX PACCYKICHHM, BOCIPHUSITHIO
reoOMeTpUYeCcKux GopM, YCBOCHUIO UIEU CUMMETPHH.

Hean n ocodbennoctu u3yyenuss ydeOHoro npeamera «K MATEMATHUKA»
10-11 knacesl

[TpuopurerHbiMu nensiMu o0ydenust MareMatuke B 10—11 kiraccax Ha 6a30BomM
YPOBHE SBJISIFOTCS:

° (dbopMUpOBaHNE LIEHTPATBHBIX MAaTEMaTHUYECKUX MOHITHNA (YUCIIO, BEIUYUHA,
reoMerpudeckas (purypa, mepemMeHHas, BEpOSITHOCTb, (DYHKIH), 00€CIIeUnBarOITNX



MIPEEMCTBEHHOCTh U NEPCIICKTUBHOCTD MaTEMaTUYECKOTO oOpa3oBaHHs
oOyyJarommxcs;

° MOJIBC/ICHAE YYAIIUXCSA Ha JOCTYITHOM JIJII HHUX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMAaTHKHU U OKPYKAIOIIEro MUpa, TOHMMaHNUE MaTEeMAaTHKHU KaK YacTH
oO1Ieli KyIbTYphI YEJIOBEUECTBA,

° pa3BUTHE WHTEUICKTYaIbHBIX ¥ TBOPYECKHUX CIOCOOHOCTEH Yydammxcs,
MO3HABATEIILHON  aKTUBHOCTH,  HWCCJIEAOBATEIbCKUX  YMEHUW, KPUTUYHOCTH
MBIIIICHUS, HTEPeCca K U3YUCHUIO0 MaTeMaTHUKH;

° dbopmupoBanrne (YHKIIMOHATHLHOW MAaTeMaTHYeCKOW TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMAaTHYECKUE aCIICKThI B PCANbHBIX JKM3HEHHBIX CUTYAIMSIX U IPH
WU3YYCHUU JIPYTUX  Y4YEOHBIX MPEIMETOB, MPOSBICHUS  3aBUCUMOCTCH U
3aKOHOMEPHOCTCH, (QopMyIHpoBaTh WX Ha S3bIKE MaTEMaTUKH W CO3]/1aBaTh
MaTEeMaTHYECKUE MOJICIH, TPHUMCHAITh OCBOCHHBIM MaTeMaTHYCCKHH ammapar s
pelIeHus] TMPaKTUKO-OPHUEHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH M OICHUBATH
MIOJTYYEHHBIC PE3YJIbTATHI.

OcHOBHBIE TMHUM coJepxkaHna Kypca mateMatuky B 10—11 knaccax: «Hucna
U BBIUKCIEHUS», «Anredpa» («Anredpanyeckue BBIPAKEHUS», «YPaBHEHHS U
HEPaBEHCTBAY), «Hauana MaTeMaTUYeCKOro aHaIM3ay, «I"eomeTpus»
(«'eomerpuueckue @urypsl M HX CBOWCTBa», «V3MepeHue reoMeTpuyecKux
BeNUUYMH»), «BeposTHOCT, © craTucTuka». JlaHHbIE JIMHUM Pa3BUBAIOTCSA
napajjiebHO, KaXJasi B COOTBETCTBUM C COOCTBEHHOH JIOTMKOW, OJHAKO HE
HE3aBUCUMO OJIHA OT JAPYIOi, a B TECCHOM KOHTaKTe U B3aumojencTeun. Kpome storo,
uX OOBEIMHAET JIOTUYECKAs! COCTABIISIIONIAs, TPAAUILMOHHO MIpUCYyLIasi MaTeEMaTHKE U
IIPOHMU3BIBAIONIAS BCE MAaTEMaTHYECKUE KypChl M COJEpKATEIbHBIC JIMHHH.
CdhopmynupoBanHoe B DeniepalibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIAapTe
cpenHero obmiero oopa3oBaHusi TpeOOBaHUE «BIAJCHHE METOJAMHU JOKa3aTeNbCTB,
aJITOpUTMaMH pelIeHUs 3aJa4; yMeHHe (OpMyIUpOBaTh OINpeNeeHHs, aKCUOMBI U
TEOPEMBI, IPUMEHATh UX, IPOBOAUTH JOKA3ATEJbHbBIE PACCYKIICHUS B XO/I€ PEILICHUS
3a/lay» OTHOCUTCSI KO BCEM KypcaMm, a (opMUpOBaHHE JIOTHUECKMX YMEHUH
pacripeiesnsieTcs 1o BceM rojaM o0ydeHus Ha YpOBHE CpeIHEro 00111ero o0pa3oBaHusl.

Hean wu3yuenus ydeOHoro kypca «AJITEBPA W HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

Kypc «Anrebpa u Hayaima MaTeMaTUYeCKOTO aHAIM3a» SBISICTCS OJHUM W3
HanOoJIee 3HAYUMBIX B MIPOTrpamMMe CTapIIeH IIKOJIbI, TOCKOIbKY, C OJHOW CTOPOHBI,
OH o0ecnevYrBacT WHCTPYMEHTAIbHYIO 0a3y /Jid H3Yy4YeHUS BCEX €CTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYTrod CTOPOHBI, (POPMUPYET JOTHUECKOE U aOCTPAKTHOE
MBIIIJICHWE YYallUXCsi Ha YPOBHE, HEOOXOJUMOM IS OCBOCHUS KYpCOB
nH(OpMaTHKH, 0OIIIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTH. B pamkax gaHHOTO Kypca
y4Yaliecsi OBJAJCBAIOT YHUBEPCAIBHBIM SI3LIKOM COBPEMEHHOW HAyKHh, KOTOpas
dbopMyIHpyeT CBOU JOCTUKEHUS B MaTeMaTH4YecKon (popme.

Kypc anreOpsl u Hayan MaTeMaTUYECKOrO aHAJIM3a 3aKJaJblBA€T OCHOBY JJIS
YCIIEITHOT'O OBJIAJICHUS 3aKOHAMU (DU3UKHU, XUMHUH, OMOJIOTUH, TOHUMAHHSI OCHOBHBIX



TEHJEHIMHA SKOHOMUKH M OOIIECTBEHHOM >KM3HHU, MO3BOJSET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITUMPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BATh
UX B TIOBCEJHEBHOM XU3HU. B ToXe BpeMs oBlajieHue aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHM MaTEMaTUYECKUMU KOHCTPYKIMSIMH Pa3BUBAET YMEHUE HaXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH  YTBEP)KIEHHUS, HCIOJIb30BaAThH
00001IeHHe UM KOHKpETH3alluio, aOCTparupoBaHWE U aHANoOTHIo, (opmMupyer
KpPEaTUBHOE M KPUTHUYECKOE MbIIUICHHE. B Xoje u3yueHusi anreOpbl U Hayall
MAaTEMATHYECKOr0 aHaJ3a B CTAapIIEH IIKOJE yYalluecs MOJY4YarOT HOBBIM OIBIT
pELICHUs] MPUKIIAIHBIX 3a]a4, CAMOCTOSITEIIbHOTO TMOCTPOCHUS MAaTEeMaTHUYECKHUX
MOJIEJICH pealbHbIX CUTYAlIMd U UHTEPIPETALMN NOJYYECHHBIX PEIICHUN, 3HAKOMATCS
C IpUMEpPaAMU MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPO/IE, HAYKE U B HCKYCCTBE, C
BBIJIAIOIIAMUCS MAaTEMAaTUYECKAUMU OTKPBITUSIMA U UX aBTOPaAMH.

Kypc o6mnamaer 3HAYMTEIBHBIM BOCIUTATEIBHBIM IMOTEHIMATIOM, KOTOPBIN
peanusyeTcss Kak uepe3 ydeOHbI Marepuani, CIocOOCTBYIOMIMKM (HOPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHUS, TaK M uepe3 crenuduxky ydeOHOU IesTeIbHOCTH,
TpeOyIoIel caMOCTOSTEIbHOCTH, aKKYPATHOCTH, MIPOJOJDKUTEIHHON KOHIIEHTPAIIUH
BHUMAHUS U OTBETCTBEHHOCTH 3a IIOJIyUYCHHBIN PE3yJIbTarT.

B ocHoBe MeToauku 00yueHus: aredpe U HadajiaM MaTeMaTUYECKOTO aHallnu3a
JICKUT JIEATeIbHOCTHBINA MPUHIUT o0ydeHus. B cTpykType Kypca «Anredpa v Hayana
MAaTEMATHYECKOTO aHAJIW3a» MOXHO BBIACIUTh CIECAYIOIIAE COAEPkKATEIBHO-
METOJUYECKUE TUHUM: «YKClIa U BEIYUCITCHUS, « DyHKIIUU U rpaduKn», « Y paBHEHUS
Y HEpABEHCTBa», «Hauama maTemaTtuueckoro ananusa», « MHOKECTBa U JOoTHKa». Bee
OCHOBHBIE COJIEPKATEIBHO-METOIMYECKUE JIMHUNA HU3YYalOTCA HA MPOTSKEHUU JBYX
JeT oOy4eHus B CTapliei IIKOJe, €CTECTBEHHO AOIMOJHSS IPYT APyra U MOCTEIEHHO
HACBHIIIASICh HOBBIMUA T€MaMH M pazfenaMu. MOXHO C YBEPEHHOCTBIO CKa3aTh, YTO
JAHHBIN KypC SBISIETCS] HHTETPATUBHBIM, TTOCKOJIbKY 00bEIUHSET B ce0e cojiepKaHue
HECKOJIBKUX MaTeMaTHYECKUX JUCLUILIVH: anredpa, TPUTOHOMETPUH,
MaTEMAaTUYECKUN aHajau3, TeOpust MHOXKECTB U Ap. Ilo mepe Toro, kak yuammecs
OBJIaJIeBalOT BcE Oojee IUPOKUM MaTEMAaTHYECKUM  afmapaToM, y HHX
nocyieIoBaTeIbHO  (OPMUpPYETCS W COBEPUICHCTBYETCS  YMEHHE  CTPOUTH
MaTEMATHYECKYK0 MOJEIb PEaJbHOW CUTyallMd, IIPUMEHATh 3HAHUS, ITOJYyYECHHBIC B
Kypce «Airebpa M Hayajga MaTEeMaTU4YeCKOTO aHalu3a», I PelICHUs
CaMOCTOSITEILHO  C(POpMYJTUPOBAHHOM  MaTeMaTUYeCKOW  3amaud, a  3areM
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3yJIbTaT.

ConepxarenpHO-METOAMYECKAsE JUHHUS «YHCina WM BBIYMCICHUS» 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB MCIOJIb30BAHUS JCHCTBUTEIIBHBIX YHUCE, KOTOPOE OBbLIO
HAyaTO B OCHOBHOM Imkojie. B crapmieil mkosie oco0oe BHUMAHHUE YIEISCTCS
GbOpMUPOBAHUIO TMPOYHBIX BBIUYMCIUTEIBHBIX HABBIKOB, BKJIIOUAIOIIMX B CeOs
WCIIOJIb30BAHUE PA3TUYHBIX (DOpM 3amucu  JACHCTBUTEIBHOTO YHCIA, YMEHHUE
PaLMOHATIBHO BBIIOJHATH IEUCTBUS C HUMHU, J€J1aTh IPUKUJIKY, OLICHUBATh PE3YJIbTaT.
OOyuaromuyecs TMOMy4YalOT HaBBIKM NPUONMKEHHBIX BBIUMCICHUHN, BBITIOJHEHUS
JNEUCTBUN C 4YHCIIaMU, 3alMCAHHBIMA B CTaHAApTHOW (opMe, HCIOIB30BAHUS
MAaTEMATHYECKUX KOHCTAHT, OCHUBAHUS YUCIIOBBIX BBIPAKECHUMU.



JIuaust «YpaBHEHHS W HEPABEHCTBA» PEAIM3YeTCsd Ha MPOTSHDKEHUHU BCErO
oOyueHuss B cCTapliell MIKOJIe, IOCKOJbKY B KaXKIOM paslene IMporpamMMbl
IPEIyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3aJad. Yyalluecs OBJIAJEBAIOT
pPa3IMYHBIMM  METOJAaMH DPELEHUS LENblX, PalUOHAIBHBIX, HPPALUOHAIbHBIX,
NOKa3aTeNbHbIX, JOrapU(PMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABEHCTB
u ux cucrteM. IlomydyeHHble YMEHUS UCIONB3YIOTCS MPU UCCIENO0BAaHUM (QYHKIUHN C
MOMOILBIO TPOU3BOJIHOM, PEIICHWH MPUKIATHBIX 3a/ad W 3aJa4 Ha HaXO0XJEHUE
HauOONBIINX W HaWUMEHBIINX 3HAYCHUU QyHKIMH. JlaHHAs cofepKaTeNbHAas JTMHUSA
BKJIIOUYAET B ce0sl Takke (GOPMUPOBAHNE YMEHU BBITIOJIHATH PAcu&Thl 1O (HopMyIaMm,
peoOpa3oBaHus LENbIX, PAIIMOHANBHBIX, HPPAIMOHATBFHBIX U TPUTOHOMETPHUIECKIX
BBIPQXXEHHH, a TaK)Ke BBIPAKEHUH, COEepKaIUX CTENeHH U jorapudmel. brarogaps
U3Y4YCHHIO anreOpandeckoro Marepuaia MPOUCXOAUT JallbHEWIee pa3BUTHE
AJITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUIEHUS ydaluxcsi, (JOpMUPYIOTCS HaBBIKU
JEAYKTUBHBIX PAacCyXJE€HUN, paboThl C CHMBOJBbHBIMU (OpMaMu, MPEICTABICHUS
3aKOHOMEPHOCTEW U 3aBUCUMOCTEH B BHUJAE pPABEHCTB U HEpaBEHCTB. Anredpa
npearaeT 3p¢GeKTUBHbIE UHCTPYMEHTHI JJ1s PEIICHUS IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3aJa4, HaIJIAIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH KakK sI3bIKa HAYKH.

CopepxarenpHo-MeTOIMYECKass JIMHUSA «DYHKIMM U TpaQUKU» TECHO
IIEPEIUIETACTCA C APYTMMH JUHUSAMHU Kypca, IMOCKOJIBKY B KAKOM-TO CMBICIIE 3aJaET
MOCJIEIOBATEIbHOCTh U3yU€HUs Marepuaia. M3ydyeHue CTeneHHOM, MOoKa3aTeIbHOM,
Jorapu(MUYECKO W TPUTOHOMETPUYECKUX (YHKIMI, WX CBOMCTB M TpadHKOB,
UCIIOJIb30BaHUE (PYHKUMH IJIs peuieHus 3a7ady U3 JAPYTHX Y4YeOHBIX MPEAMETOB U
peanbHOM )KU3HU TECHO CBA3aHO KAK C MATEMAaTUYECKUM aHAIN30M, TaK U C PEIICHHEM
ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OoJiblIoe BHUMaHUE YAEIAEeTCs] (POPMUPOBAHUIO
YMEHUS BbIpaXKaTh (OpMyJaMU 3aBUCUMOCTH MEXAY pPa3jIM4YHbIMUA BEIUYHMHAMM,
UCCIIEIOBaTh TOJYy4YeHHble (YHKIMH, CTPOUTh HUX Tpaduku. Marepuan >Toi
COJIEP>KaTEJIbHOM JINHUM HALEJIEH Ha PAa3BUTHE YMEHWI W HABBIKOB, IMO3BOJIAIOLIMX
BbIpaXKaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B Pa3IU4HON (opMe: aHATUTUYECKOH,
rpaduyeckoi W cioBecHoW. Ero  wm3ydyeHme  CcmocoOCTBYeT  Pa3BUTHIO
ANTOPUTMUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K OOOOIICHHI0O M KOHKPETH3allWH,
MCIIOJIb30BaHUIO AHAJIOTUH.

CopnepxarenpHass JuHMS «Havyana MareMarnyeckoro asaiau3a» IO3BOJISIET
CYILIECTBEHHO DPACIIUPUTh KPYr KaK MaTeMaTU4YeCKHUX, TaK W NPHUKIAJHBIX 3ajad,
JOCTYIHBIX OOyYarouuMcs, Y KOTOPBIX MOSBISIETCS BO3MOKHOCTb HMCCIIEIOBATh U
CTpOUTh TpauKu PYHKUUH, ONPEAETATh UX HauOOJIbIINE U HAMMEHBIINE 3HAYCHHUS,
BBIYMCIIATh IJIOMAAM (Uryp M oOBEMBbI Tell, HaXOAUTh CKOPOCTH U YCKOpPEHHUs
npoueccoB. JlaHHas coaep)kareiibHas JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTHU
MOCTPOEHUSI MATEMaTHYECKUX MOJIEJCH peajbHBIX CHUTYallMi, HaxO0XIEHUS
HAaWJIy4ylIero pelIeHUs B IMPUKIAIHBIX, B TOM YHCIE COLMAIBHO-d)KOHOMHYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOro aHajiu3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (OPMaIbHO-IOTHUECKOTO U KPEaTHMBHOIO MBIILJICHUS,
(GbOopMHUPOBAHNIO YMEHUIN pacrlo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe,
TeXHUKe M ucKyccTBe. OOydaromuecs Y3HAIOT O BBLIAIOIIUXCS pe3ysbTarax,
MOJIyYE€HHBIX B XOJI€ Pa3BUTHSI MaTEMAaTUKHU KaK HAyKH, U UX aBTOPaX.



ConepxarenpHo-MeTOaAMYECKasd JuHUA «MHOXeECTBa M JIOTMKa» B OCHOBHOM
IIOCBALIEHA  DJIEMEHTAM  TEOPUM  MHOXKECTB.  T€OpEeTMKO-MHOXKECTBEHHBIC
IIPEICTABIICHNS] NPOHU3BIBAIOT BECh KypC IWIKOJBHOM MAaT€MaTHKU W IIPEMIararor
HauOosiee YHUBEPCAIbHBIN S3bIK, OOBEIUHSIONINM BCE pa3iesibl MaTeMaTUKU U €€
IPWIOKEHUN, OHU CBS3BIBAIOT pa3HblE MAaTEMaTUYECKHE IUCLUIUIMHBI B E€IUHOE
nenoe. IloaTromMy BaXKHO 1aThb BO3MOXHOCTH IIKOJIBHHKY IIOHMMaThb TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMAaTHKA MW HCIOJb30BATh €T0  JUIA
BBIPAKEHUsI CBOMX MBICIIEH.

B kypce «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIN3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MAaTEMaTHYECKOI0 MOJEIHPOBAHUS, KOTOpPbHIE IMPHU3BAHBI CPOPMUPOBATH
HAaBBIKM MTOCTPOCHUS MOJEJIEN PEaJbHbIX CUTyalui, UCCIECIOBAHMS ITUX MOJEIIEN C
NOMOILBIO anmapara anreOppl M MaTeMaTHYECKOro aHalu3a W WHTepHpeTalnuu
IIOJIyYEHHBIX pEe3yJbTaTOB. Takue 3aJaHus BIUICTEHbl B KaXIbIM W3 pa3JesioB
IIPOTPaMMBI, ITIOCKOJIBKY BECh MAaTEpHUAl Kypca IIUPOKO UCIIOIb3YETCs I PELICHUs
NPUKIAIHBIX 3amad. IIpu pemeHun peanbHBIX IPAKTUYECKUX 3a7ad ydaluecs
pa3BUBAIOT Ha0JII0/1aTENbHOCTD, YMEHHUE HaxOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIHOJIb30BaTh AHAJOTHIO, 0000ATh U KOHKPETU3UPOBATH
npobiieMy. JlesTenbHOCTh 0 POPMUPOBAHUIO HABBIKOB PELLIECHUS MPUKIIATHBIX 3a7a4
OpraHuM3yercsi B TMpollecce H3Y4YeHHMs BceX TeM Kypca «AureOpa W Havana
MaTEMaTUYECKOrO aHAIN3ay.

Hesan n3yuyenus yuednoro kypca «'EOMETPUS»

BaxxHocTh ydeOHOro Kypca TIE€OMETpUM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHusl OOYCJOBJIEHa TMPAKTUYECKON 3HAUYUMOCTBIO METAlPEAMETHBIX U
OpEIMETHBIX pPE3YyJbTaTOB OOY4YEHHMs] T€OMETPUU B HAIPABICHUU JMYHOCTHOIO
pa3BuTHs oOyuwaromuxcsi, (popmupoBaHus (PYHKIIMOHAILHOW MaTeMaTHYECKON
IPaMOTHOCTH, HW3Y4YEHMsI JPYrMX Y4YeOHbIX IUCHMUIUIMH. Pa3BuTme y yuwammxcs
NPaBUWIBHBIX NPEACTABICHUNA O CYIIHOCTH M IPOUCXOXKICHHUH TI€OMETPUYECKHUX
abcTpakuuii, COOTHOUIEHMHM pEaJbHOIO U HUJCAIbHOTO, XapaKTepe OTpaKeHUs
MaTEMATUYECKON HAYKOU SIBJICHUM U IPOLIECCOB PEAIBHOIO MUPA, MECTE TEOMETPHUU B
CUCTEME HAyK M POJU MAaTEMaTUYECKOr0 MOJEIUPOBAHUS B HAYYHOM MO3HAHUU U B
IIPaKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOIO MHPOBO33PEHMS Y4alIUXCs, a
TaK)K€ KaueCTB MBIILIEHHUS, HEOOXOIMMBIX ISl aJaliTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpusi siBisieTcsi ONHUM M3 0a30BBIX NPEIMETOB HAa YPOBHE CPEIHErO
oO11ero oopa3zoBaHus, Tak Kak 00eCreynBaeT BO3MOKHOCTb U3YUEHUS KaK JUCLUILINH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MblluieHHE, GOPMHpPYEMOE TMpPU H3YYEHUU OOyYarOIIMMUCS
MNOHATUHUHBIX OCHOB F€OMETPHUH U TOCTPOEHUH LIETIOYKHU JIOTHYECKUX YTBEPKIACHUM B
XOJI€ pEeUIEHUs] TEOMETPUYECKHX 3aa4, YMEHUE BBIIBUTaTh U OIPOBEPraTh TUIIOTE3bI
HEIMOCPEICTBEHHO UCIOJIBb3YIOTCS MPU PEIICHHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LIUKJIA,
B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO pPOJIb BO
BCEX O00JacTsAX nAedaTeabHOCTH dYenoBeka. OpueHTanusi 4eloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOIUMOE YCIOBUE €r0 COLUAIBLHOTO ObITHS, (POpMA OTPAKEHUS



OKPY aIOIIero MHUpa, YCIOBUE YCIENIHOTO MO3HAHUS U aKTUBHOTO MPeoOpa3oBaHUs
nerucTBUTeNbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU O0pa3zaMu OObEIUHSET
pasHble BHUAbBl Y4eOHOM U TPYAOBOM JEATEIBLHOCTH, SBJISETCA OJHUM U3
po(ecCHOHaNbHO BaXKHBIX KadyeCcTB, MMOATOMY aKTyallbHa 3ajada (GOpMHUPOBAHUS Y
oOy4Jaronmxcsi MPOCTPAHCTBEHHOI'O MBIIUICHUSI KaK Pa3HOBUIHOCTH OOPa3HOIO
MBIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTHUYECKOU
JESITEIbHOCTH 110 MHOTHM HAIPAaBJICHHUSM.

Llens ocBOEHHUS ITporpamMMel yueOHoro kypca «I'eoMerpusi» Ha 6a30BOM ypOBHE
oOydeHus: — o0meo0pa3oBaTebHOE U OOIICKYJIBTYPHOE Pa3BUTHE OOYYAFOIIMXCS
yepe3  oOecriedeHHE  BO3MOXKHOCTH  MPHOOPETEHHUsT U HCIOJIb30BAaHUSA
CHUCTEeMAaTUYECKUX T€OMETPUUECKUX 3HAHWUN U JEUCTBUH, CIEHU(PUUHBIX T€OMETPHH,
BO3MOXKHOCTH YCIICITHOTO TPOAODKEHUs O00pa30BaHMA IO CIEHHUATBHOCTAM, HE
CBSI3aHHBIM C MPUKJIAHBIM HCIIOIB30BAHUEM T'€OMETPHH.

[IporpaMmma 1o reoMeTpuu Ha 0a30BOM YpOBHE NpeJHA3HayeHa MJis
o0yuaroluXxcs CpeAHEN MIKOJIbI, HE UCTIBITHIBAIOIINX 3HAUUTEIbHBIX 3aTPYJHEHUM Ha
YPOBHE OCHOBHOTO 00111er0 0OpazoBanus. TakuM o0pa3om, oOydaromiiecs Ha 6a30BOM
YpOBHE JOJDKHBI OCBOWUTH OOIME MaTEeMaTHYECKHE YMEHHUS, CBSA3aHHBIE CO
cHelM(PUKOM TreoMeTpud M HEOOXOAMMBIE JJIi JKU3HU B  COBPEMEHHOM
obmectBe.Kpome 3TOro, OHM HMMEIOT BO3MOXHOCTh H3YYUTh T'€OMETpHUI0 Oolee
rIIyOOKO, €CJIY B JaJIbHEHIIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPUUECKUX 3HAHUSIX
B IpOo(heCCHOHATBFHOU e TEIILHOCTH.

JlocTkeHrEe 1eld  OCBOEHHS MpPOrpaMMbl OOECIEYHMBACTCS PEIICHHUEM
COOTBETCTBYIOIIMX 3a/1a4. [[puopuTeTHRIMU 3a7jauaMu OCBOEHUS Kypca «I eoMeTpum»
Ha 0a3oBoM ypoBHe B 10—11 kiaccax siBisitoTCS:

° dbopMupoBaHUE TIPEACTABICHUS O TEOMETPUU KaK YaCTU MUPOBOU KyJbTYpPhI U
OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAKOIIUM MUPOM,;
° dbopMHpoBaHUE MPEACTABICHUSI 0 MHOTOIPAHHUKAX M TEJlaX BPAIEHUS KakK O

BOKHEUIITUX MaTEMAaTUYECKUX MOJICTISIX, TO3BOJISIONINX OMUCHIBATh U U3Y4YaTh pa3HbIe
SBJICHUSI OKPYKAIOIIIETO MUPA;

° (dbopMUpOBaHHE YMEHHUSI pacro3HaBaTh Ha 4YepTexax, MOJAENSAX U B peaJbHOM
MUpE MHOTOTPAaHHUKH U TeJla BpPallleHHUS;

° OBJIAJICHUE METOJaMHU pEIICHHs 3a/ady Ha IOCTPOCHUS Ha HU300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

° dbopMHpOBaHHE  YMEHHS  OMNEpUPOBaTH  OCHOBHBIMM  MOHSTHSIMU O
MHOTOI'PAaHHHMKAX M TeJaxX BPALIECHUS U UX OCHOBHBIMU CBOMCTBAaMU;

° OBJIAZICHUE AJTOPUTMAaMU PEIICHHUsS OCHOBHBIX THUIIOB 3ajiay; (OpMHUPOBAHHE

YMEHHUS MPOBOAUTH HECIO0XKHBIE JOKA3ATEIbHBIE PACCYXICHUSA B XOIE PEIICHUSA
CTEPEOMETPUYECKHUX 3a1a4 U 3a7a4 C PAKTUYECKUM COJIEPIKAHUEM;

pa3BUTHUE HWHTEIJICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH OO0ydJaromuxcs,
MO3HABATEJILHOM  AKTUBHOCTH,  MCCIIEOBATEIBLCKUX  YMEHUM, KPUTUYHOCTHU
MBILIUIEHHUS;

[ dbopmupoBaHue  (QYHKIIMOHAJIBLHONW  TPaMOTHOCTH,  PEJIEBaHTHOM
Tr€OMETPUU: YMEHHE PACO3HABATh MPOSIBICHUSI TEOMETPUUECKUX TTOHSATHM, 00BEKTOB
Y 3aKOHOMEPHOCTEN B PEAJIbHBIX KU3HEHHBIX CUTYalMSAX W MPU U3YYEHUH IAPYTUX



y4eOHbIX  MPEIMETOB, TMPOSIBICHUS  3aBUCUMOCTEHl U 3aKOHOMEpPHOCTEM,
dbopMyIUpoBaTh UX Ha S3bIKE F€OMETPUU W CO3JaBaTh I'€OMETPUYECKUE MOJCIIH,
MIPUMEHSTh OCBOEHHBI TE€OMETPUYECKUN ammapar s PElIeHUs NPaKTHKO-
OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATh U OLIECHUBATh NOJIYYEHHBIEC PE3YIIbTATHI.

OTAMYUTENHEHOM OCOOEHHOCTBIO MPOrPaMMBbl SIBJIIETCS BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAUaJle €r0 U3y4YEHHUs 3a]ay, PEIIaeMbIX HA YPOBHE HHTYUTHBHOIO
MO3HAHMs, U ONpPENEICHHBIM O00pa3oM OpraHu3oBaHHas padOTa HajJ HUMH, YTO
CIOCOOCTBYIOT ~ Pa3BUTHIO JIOTHYECKOTO W  MPOCTPAHCTBEHHOTO  MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTHUBUPYET K JaJbHEHUIIEMY
U3YUYEHUIO MIPEIMETA.

[Ipenmnourenue oTAAETCsl HAMNISIHO-KOHCTPYKTUBHOMY METOAY OOydYeHHs, TO
€CTh TEOPETHUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IMPEAMETHO-
MPAKTUYECKOM JIEATEIbBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
YYAIIUXCS B Kypce CTEPEOMETPUN MPOBOJAUTCS 3a CUET PELICHMS 3a7a4 Ha CO3AAHME
IPOCTPAHCTBEHHBIX 00pa3oB M 33Jay Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3nanue oopasa MpOBOAUTCS € ONMOPOI HAa HATJIAHOCTD, a OIIEPUPOBAHUE
00pa3oM — B YCJOBUSIX OTBJICYEHHS OT HArJSAHOCTH, MBICIEHHOIO U3MEHEHUS €ro
UCXOJIHOTO COJIEPKaHUS.

OcHoBHBIE conepkaTenbHble JUHUM Kypca «['eomerpum» B 10—I11 kmaccax:
«Mmnororpanaukn», «lIpsmple U IIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHUs»,
«BeKTopbl U KOOpAMHATBHI B MPOCTpPaHCTBE». DOPMHUPOBAHUE JOTHUECKUX YMEHHMU
pacnpenenseTcs He TOJIbKO MO COJIepKaTeNIbHBIM JIMHHAM, HO U MO ToJaM OOy4eHHUs
Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHus.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pPE3YJIbTaTaM
ocBoeHus [IpumepHoi paboueld mporpaMmbl, pacrpeeeHHbIM MO0 TojlaM 00y4eHMUs,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOObI OBJIa/IEHNE F€OMETPUUECKUMHU MOHSATUSMU
Y HaBBIKAMH OCYIIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYIATENbHO, C COOIIOACHUEM
IPUHLINIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAJIUCh B OOUIYIO CUCTEMY
Tr€OMETPUYECKUX MPEJCTABICHUN 00YyUYaIOIUXCsl, pacuiupsis u yriayomsis ee, o0pasys
IIPOYHBIE MHOKECTBEHHBIE CBSA3H.

ey usyyenus yyeoHoro kypca «BEPOATHOCTDb U CTATUCTHUKA»

VYuebHbiii kypc «BeposiTHOCTh M CTaTUCTHKA» 0a30BOTO YpPOBHS SIBIISETCS
MPOJIOIKEHUEM U Pa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca 0a30BOTO YypOBHS
ocHOBHOM mikosibl. Kypc mnpenanazHaduen st (GopMupoBaHust y OOyYaromuxcs
CTaTUCTUYECKOM KyJIbTYpbl M TOHUMAHUS POJM TEOPUH BEPOSITHOCTEM KaK
MaTeMaTHYECKOr0 WHCTPYMEHTA JJIsi U3YyUYECHHS CIyYalHBIX COOBITHH, BEJIWYHUH U
npoiieccoB. [Ipu n3ydennn Kypca 0060ramarTcs MPeACTaBICHUS yUaIUXCs 0 METOaxX
WCCIIEIOBAHUSI M3MEHYHMBOTO MHpPA, PAa3BUBACTCA IMOHUMAHUE 3HAYUMOCTU U
OOITHOCTH MAaTEeMaTHYECKUX METOJIOB TIO3HAHUS KaK HEOThEMJIEMOW YacTu
COBPEMEHHOI'0 ECTECTBEHHO-HAYYHOTI'O MUPOBO33PECHHUSL.

ConepxaHue Kypca HampaBJ€HO Ha 3aKpEIUJICHHWE 3HAHUM, MOJYyYEHHBIX MpU
M3Yy4YEHUH Kypca OCHOBHOM IIKOJIBI M HA PAa3BUTHUE MPEICTABICHUN O CIIyYaWHbIX
BEJIMYMHAX W B3aMMOCBS3SX MEXK]y HUMHU Ha BaXKHBIX MIPUMEPAX, CIOKEThI KOTOPBIX



MOYEPIHYTHl U3 OKpY’)Kawllero mMupa. B pesynbrare y 00y4aromuxcs IOJKHO
chopMHpOBaTbCS TMPEJCTaBICHHE O Haubosiee YHNOTPEOUTEIbHBIX U OOIIMX
MaTEMaTUYECKUX MOJCIISX, UCIOJIb3yeMbIX ISl ONMHUCAHUS aHTPONOMETPUUYECKUX U
neMorpaUuecknxX BEJIWMYHMH, MOTPEHIHOCTEH B PA3IMYHOIO pPOJa H3MEPEHUSX,
JUTUTENIbBHOCTH 0€30TKa3HOM palboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTHUK
MacCCOBBIX SBJICHUM U MPOIIECCOB B OOIIECTBE.

B cooTBeTrcTBUMM ¢ yKa3aHHBIMU IEISIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCT, W CTAaTUCTHUKA» CPEIHEW IIKOJIbI Ha 0a30BOM YpPOBHE BBIJEICHBI
CICAYIOIIME OCHOBHBIE cojaepKaTelbHble JUHUM: «CilaydaiiHble COOBITHS W
BEPOSATHOCTHY, «CITydaiiHbIe BEIMYUHBI M 3aKOH OOJIBIIIX YUCEID».

Baxnyto yacTh Kypca 3aHUMAaeT U3y4eHUE reOMETPUUECKOTO 1 OMHOMHAIBHOTO
pacrpeielieHuid 1 3HaKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTAMH — TIOKa3aTEIbHBIM U
HOPMAJIBHBIM PACTIPEICTICHUSIMU.

Conepsxanue nuHUM «CirydaifHble COOBITHS U BEPOSITHOCTHY CIIYKUT OCHOBOM
Uist  (opMUpPOBaHUS TPEACTABICHUM O paclpelleICHUH BEpPOSTHOCTEH MEXIy
3HAUCHUSAMH CIIyYallHBIX BEIUYHMH, a TaKXKe 3Ta JIMHUA HEoOXoauma Kak Oaza Jyis
U3Y4YCHUS 3aKOHA OOJBIINX YUCENT — (YyHIAMEHTAIBHOTO 3aKOHA, JIEUCTBYIOIIETO B
IpUpoJe U OOIIECTBE M MMEIONIEr0 MaTeMaThyeckyio (opmanuzaiuio. Cam 3aKoH
OONBIIMX YHCEN TMpeUiaraeTcsi B O3HAKOMHUTENIBbHOW (opMe C MHUHUMAIbHBIM
UCIT0JIb30BAaHMEM MAaTEMaTUYECKOro (popmanusma.

TeMbl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIIy4allHBIMU BEIMYMHAMU, aKIIEHTUPYIOT
BHUMAaHHE IIKOJLHUKOB Ha ONMUCAHUU U W3YUCHHUH CIyYalHBIX SBJICHUH C MOMOIIbIO
HenpepbIBHBIX  (GyHKIMHA. OCHOBHOE€ BHUMAHHME YACISIETCS I[IOKA3aTeIbHOMY W
HOPMAJIbBHOMY PpAaCIpEeAeNeHUsIM, TIpPH 3TOM MPEANoaraercss O3HAKOMUTEIbHOE
M3yueHHe MaTepuaia 0e3 JoKa3aTeIbCTB MPUMEHSIEMbIX (DaKTOB.

MECTO YYEBHOI'O ITPEIMETA «<MATEMATHUKA» B YHEBHOM
IIVTAHE

B coorBerctBUM ¢ ®enepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIApPTOM CpeaHero oOmiero oOpa3oBaHUsS MaTEMaTHKa SIBISETCS 00s3aTeIbHBIM
MpeIMETOM Ha JaHHOM YpoBHE oOpa3oBanus. Hacrosimieidt npumepHoit paboueit
IporpaMMoil mpeaycmaTpuBaeTcs uM3ydeHue ydyeOHoro mpeamera «MaTtemartuka» B
paMKax Tpex Y4YeOHbIX KypcoOB: «AJredpa M Hayajga MaTeMaTHYECKOro aHajIu3ay,
«I"eometpust», «BeposTHOCTh U cTaTucTUKa». DOpMUpPOBAHKME JTOTUYECKUX YMEHUMN
OCYUIECTBJISIETCS] Ha MPOTSHKEHUH BCEX JIET OOyUEHHsI B CTApIIEH IIKOJIE, a 3JI€MEHThI
JIOTUKH BKJIFOYAIOTCS B COJIEP>)KAHNE BCEX Ha3BAHHBIX BBIIIE KYPCOB.

B yuebGHOM mutane Ha u3yuyeHue mMarematuku B 10—11 kmaccax otBoautces 5
y4eOHBIX YacOB B HENEII0 B TE€UEHUE KAKIOT0 roja oOyuenus, Bcero 340 y4yeOHbIX
4acoB.

Tematnueckoe mIaHUpPOBaHWE YYEOHBIX KypCOB U PEKOMEHIyeMoe
pacrnpeziesieHue yueOHOro BpeMEHH Il U3YUYEHHsI OTIENIbHBIX TeM, IPEIJI0KEHHbBIC B
HACTOSIIIEN MporpaMMe, HaJl0 pacCMaTpPUBaTh Kak MPUMEPHbIE OPUEHTUPHI B TOMOILb
COCTaBUTENIO aBTOPCKOW pabouel mporpamMmbl M HPEXKIE BCETrO yUHUTENI0. ABTOP
paGoueil mporpamMmbl BIpPaBE YBEIUYUTh WM YMEHBIIUTH IMPEAJIOKEHHOE YHCIIO



y4e€OHBIX 4YacoOB Ha TEMY, 4YTOObl yIIyOUTbCS B TEMAaTHKYy, 3aMHTEPECOBABIIYIO
oOyyaroluxcs, Uil HalpaBUTh YCWIUS Ha MPEOJOJICHUE 3aTpyAHEHUN. JlomycTuMO
TaK)Ke JIOKAJbHOE MEpEepaclpe/eiCcHue U IEpEeCTaHOBKAa 3JIEMEHTOB COJEP)KaHUs
Kypca BHyTpHU JaHHOTO Kjacca.

KonnuecTBo mNpoBepoOUHBIX pabOT (TEMATUYECKUH M UTOTOBBIA KOHTPOJIb
KayecTBa YCBOEHMs ydeOHOro Marepuajga) M HUX THUI (CaMOCTOSITENIbHBIE U
KOHTPOJIbHBIE pa0OThI, TECTHI) OCTAIOTCS HA YCMOTPEHUE YUUTEIIS.

Taxke y4yutens BIpaBe YBETUYUTh WM YMEHBIIUTH YHCIIO YYEOHBIX YacoB,
orBeicHHBIX B IIpumepHoil pabodeil mporpamMme Ha 0000IIEHHE, MOBTOPEHHE,
CHUCTEeMAaTH3allMI0 3HaHWK oOydarommxcsi. EQUHCTBEHHBIM, HO NPHUHLHUIIHAAIBHO
BaXXHBIM KPUTEPHEM, SIBIISICTCS JOCTHKECHHE PE3yJbTaTOB OOyUEHHs, YKa3aHHBIX B
HACTOSIIEN MPOrPaMME.

Mecrto yueOHOro Kypca «AJIT'EBPA n HAYAJIA
MATEMATHYECKOI'O AHAJIU3A» B yueOHOM IJIaHe

CornacHo yueOHomy Tuiany B 10—11 kmaccax u3ywaeTrcsi y4yeOHBIA Kypc
«AnreOpa W Hayaja MaTEeMAaTHUYECKOTO AaHallM3a», KOTOPbIM BKJIIOYAeT B ce0s
CJIEIIOIME OCHOBHBIE PA3ZCIIbl coAepxkaHus: «Huciia U BBIYUCICHUD», «Y pAaBHEHUS
U HepaBeHCTBa», «DyHkuuu u rpadukn», «Hagaia MareMaTH4ecKoro aHaiau3a» H
«MHOX€eCTBa U JIOTUKAY.

B yueOHOM muiaHe Ha M3yyeHHE Kypca anreOpbl M Hadal MaTeMaTH4eCKOro
aHaiM3a OTBOAMUTCS HE MeHee 2 yuyeOHbIX yacoB B Henento B 10 kiacce u He MeHee 3
y4eOHBIX YacoB B Hezeno B 11 kiacce, Bcero 3a aBa rona oO0ydenus — He menee 170
y4eOHBIX YaCOB.

Mecto yueoHoro kypca «I'EOMETPHS» B yueOHOM mi1ane

B y4yeOHOM m1aHe Ha M3y4YeHHE TE€OMETPUHM OTBOIUTCS HE MEHee 2 y4eOHBIX
gacoB B Heemo B 10 kmacce u 1 yaeOHoro waca B Hegenmo B 11 kiacce, Bcero 3a JiBa
rojia oOyuyeHust He MmeHee 102 y4eOHBIX 4acoB.

Mecto kypca «BEPOSTHOCTDb U CTATUCTHUKA» B yueOHOM IJIaHe

B yueOHOM 1aHe Ha n3ydeHue Kypca « BeposSTHOCTD M CTaTUCTHKA) Ha 6a30BOM
ypOBHE OTBOAUTCS | ydeOHBIM 4ac B HEACTIO B TCUCHUE KAXKJIOTO roja oOydeHWs,
Bcero 68 yueOHBIX 4acoB.

JesITeJIbHOCTH YYUTEJIA € y4eTOM padoydeil MporpaMMbl
BOCTIMTAHMSI:

° yCTaHaBJIMBATh JOBEPUTEIbHBIE OTHOIICHUS] MEX]Yy YUYUTEIEM U
00y4arouMMucs, CrIOCOOCTBYIOMIMX TO3UTUBHOMY BOCIHPHUSTHIO YUYalllUMUCS
TpeOOBaHMIA U TPOCHO YUUTEIIS;

° noOyxaarh o0ydaroumxcsi co001aTh Ha ypOKe OOLIETPUHSTHIC



HOPMBI TIOBEJICHHUsS, TpaBuia OOIIEHUS CO CTapmuMH (YUYUTEISIMH) W
CBEPCTHHKaMHM (00yJarOITUMHUCS );

° NpUBJIEKAaTh BHUMAaHHME OOYyYalOIUXCS K IIEHHOCTHOMY acCIEKTY
U3y4aeMbIX Ha YPOKE SIBJIICHUM, TOHSATUH, TPUEMOB;

° MPUBJICKaTh BHUMaHUE OOYUaIOIMHUXCS K 00CYyXIaeMoil Ha ypOKe
nH(}OpMAaIHU, aKTUBU3AIIUY TT03HABATEILHOMN JIESITEIIBHOCTH 00YJarOITNXCS,

° noOyXJaTh OO0yYarommxcs CcoOMI0AaTh Ha YPOKE MPHUHIIUIIBI
y4eOHOM TUCIUIUTMHBI U CAMOOPTraHU3allNY;

° WCITOJIb30BaTh  BOCITUTATEIBHBIE BO3MOXHOCTH  COJCPKaHUS
y4eOHOTo MpeaMeTa 4epe3 MoJ00p COOTBETCTBYIOIIMX 3a/ad JJis PEIICHHUS,
MPOOJIEMHBIX CUTYyAIHi 711 00CYXKICHHS B KJIacce;

° NPUMEHATh HA YpPOKE MHTEPAKTHUBHBIE (QOPMBI pabdOTHl C
00y4aroUMMUCS: UHTEIUIEKTYaJbHbIE UTPbl, CTUMYJIUPYIOIINE TO3HABATEIHHYIO
MOTHUBALIMIO 00YYarOIINXCS;

° NPUMEHATh HA YpPOKE MHTEPAKTHBHBIE (QOPMBI pabOTHl C
oOyyarommucs: TpynmnoBasi padoTa uiauM paboTra B mapax, KOTOpbIE ydar
oOyyaronxcsi KOMaHJHOM paboTe U B3aUMOJACHCTBUIO C  JAPYTHMH
00y4aIOIMMUCH;

° NPUMEHATh HA YpPOKE HMHTEPAKTHUBHBIE (QOPMBI pabOTHl C
00y4aronMMuUCs: BKIIIOUEHHE B YPOK UTPOBBIX MPOLEAYp, KOTOPHIE MOMOTAOT
Mo/JIep>KaTh MOTUBALIMIO 00YYAIOIIMXCS K TIOJyYEHHIO 3HAHUM;

° WHULIUAPOBATh U MOJJIEP>KUBATH HCCIIEOBATEIIBCKY IO
NEeSATEIbHOCTh O0YYaIOIIUXCA B paMKaxX pealn3aldyd UMU WHIUBUIYaJIbHBIX U
IPYIIOBBIX  HUCCIAEAOBATENbCKUX  MPOEKTOB, YTO JacT  O0y4aroluMCs
BO3MOXHOCTbh IPUOOPECTH HABBIK T€HEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX
UaeH;

° peann30BBIBATh BOCIUTATEIBHBIC BO3MOKHOCTH B Pa3TMYHBIX
BUJAX JIEATCILHOCTH OOYYalOIIUXCSd Ha OCHOBE BOCIPHATHS JJIEMECHTOB
JNEHCTBUTEILHOCTH: HAONIONCHUE 3a JIECMOHCTPAlUSIMH YUYUTENS, TPOCMOT]
y4eOHBIX (PHIIbMOB;

° pEAIN30BbIBATh BOCIUTATEIIBHBIE BO3MOXKHOCTH B Pa3JIUYHBIX
BUJIAX JICSITEIHLHOCTH 00YUYAIOIIUXCS CO CIIOBECHOM (3HAKOBOM) OCHOBOM: BBHIBO/IBI
M J0KazarenbCcTBO  (Gopmys, aHanmu3 (GOpMyJ, PEMICHHE TEKCTOBBIX
KOJIMYECTBEHHBIX W KAyeCTBEHHBIX 3aJ1a4, BBINOJHEHUE 33aJaHUNA 1O
pa3rpaHUYECHHUIO TTOHSITHU;

° peanu3amusl BOCIUTATEIbHbIE BO3MOXKHOCTH B Pa3IMYHBIX BHJIAX
NeSATETPHOCTH, OOyYaromMXcs CO  CIIOBECHOM  (3HAKOBOM)  OCHOBOMA:



CHUCTEMAaTHU3al i yqe6Horo Marepualia;

® OpraHn30BbIBATH JIA 06yqa101111/1xc;1 cutyaiun CaMOOICHKN (KaK
y‘-Ie6HI)IX I[OCTH)KGHI/II;'I OTMCTKaMH, TaK MW MOPAJIbHbIX, HPAaBCTBCHHLIX,
I'paXXIaHCKUX ITOCTYIIKOB,

° OpPTaHU30BHIBATh B paMKax ypoKa HOOIIPEHHE
y4e0HOI/COIMaNbHON YCIEITHOCTH;

° pa3BuBaTh y OOydYalOlUXCSd TMO3HABATEIbHYIO AKTHUBHOCTb,
CaMOCTOSTEIIbHOCTh, HHUITUATHBY, TBOPYECKHUE CTOCOOHOCTH;

° oOmarecss ¢ oOydaromumucs (B Jauajnore), MNPU3HABaTh WX
JIOCTOMHCTBA, MIOHUMATh U IPUHUMATD HX;

° YUHUTHIBATH KYJIbTYPHBIE pa3nuuus oOyuaromuxcs,
MIOJIOBO3PACTHBIX U MHAUBUIYAJIBHBIX OCOOCHHOCTEN;

° CO3/J1aBaTh JTIOBEPUTEIIbHBIN IICUXOJOTUYECKUI KIIMMAT B KJIACCE BO
BpEMs ypoOKa.

2. COAEP) KAHUE YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A» (I1O 'OJAM OBYYEHUA)

10 kaace
Yucia ¥ BRIYUCICHUSA

Panmonanbhpie uncia. OOBIKHOBEHHBIE M JIECATUYHBIE APOOM, MPOLIEHTHI,
OECKOHEYHbIE  NEpPUOAMYECKHE  apoOu.  ApudmeTnyeckue  omepanuu ¢
palMOHAIIBHBIMU YHCIIAMU, MPeoOpa3oBaHUsl YMCIOBBIX BbIpaxkeHUU. [IpuMenenue
Ipo0ell W MPOLIEHTOB JUIsl PEUIeHUs] MPUKIAIHBIX 33]ad U3 Pa3IMYHBIX OTpaciei
3HAHUU U PEATBHOM )KU3HH.

JlelicTBUTENBHBIE 4YMClA. PanuoHanpHBIE W HppAlMOHAJIBHBIE YHUCJA.
Apudmernueckre onepaluu ¢ JEHCTBUTEIbHBIMU yuciamH. [IpubanxéHHbie
BBIYMCJICHUS, IIPABWIIA OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCIICHUN.

Crenens ¢ nensiM nokazateneM. CTangapTHas popma 3anucu 1eHCTBUTEIBHOTO
yucna. Mcnonp3oBanue noaxonsieil (GopMbl 3amucH JEUCTBUTENbHBIX YMCET IS
peleHns NPaKTUYECKUX 3a4a4 U MPEICTABICHUSA JaHHBIX.

Apudmernuecknii  KOpeHb  HaTypalbHOW  cremenu.  [eWictBus ¢
apu(pMeTHYECKUMU KOPHSMHU HaTYpaJIbHOM CTETEHHU.

CHHyC, KOCHHYC W TaHI€HC YHMCJIOBOTO aprymeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa U TOXIECTBEHHbBIC MPE0OPA30BaAHMUS.
[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKECHUM. OCHOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.



VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTon
VUHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppannoHanbHbIX YPABHEHUI U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHne YpaBHEHHUI U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3a/1a4 U
3aJ1a4y U3 pa3au4HbIX 001acTel HAYKH U peabHOU KU3HHU.

DOYyHKIUHN U TPAPUKHU

Oynkuwms, crnocoos! 3ananus Gpyuakuuu. ['paduk ynkuuu. Bzaumuo obpatHbie
byHKIIH.

Ob6nacTe ompeneneHus U MHOXECTBO 3HadeHHi ¢(ynkuumu. Hymu dyskuuu.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKIIUH.

Crenennas (GyHKIHMS ¢ HaTypaJdbHBIM M IENBIM TOKa3aTeneM. EE cBoiicTBa u
rpa¢uk. CBoiicTBa U rpaduK KOpHs N-Oi CTENEHHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OINPEAEIIEHUE TPUTOHOMETPUUECKHUX
(GYHKIUI YHUCIOBOTO apryMEHTa.

Hauajna mareMaTH4eCKOro aHaJIn3a

[TocnenoBatensHOCTH, CIIOCOOBI 33/IaHUA MTOCIEI0BAaTENbHOCTE. MOHOTOHHBIE
MOCJIEA0BATEIBLHOCTH.

Apudmernueckass U reomeTpuueckas mnporpeccuu. beckoHeuHo yObIBaroras
reometrpudeckas mnporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TeoMETpUUECKOn
nporpeccur. Popmysna CI0XKHBIX MNPOLEHTOB. Vcrnonab30BaHHME MNPOTrPECCUU s
peleHns peajbHbIX 3aJ1a4 MPUKIIAIHOTO XapakTepa.

MHoKecTBa U JIOTHUKA

MHoOkecTBO, omepauuu HajJ MHOXecTBaMH. J[narpammbl OJiliepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO —armapara g OIKUCAaHUS PeaIbHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 xkaace
Yucia v BBIYUCICHUSA

Harypanbnbie u nensle yncia. [Ipu3Haku 1e1MMOCTH LENBIX YHACEIL.
CreneHb ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHU.
Jlorapudm yncna. JlecaTudHble U HaTypajJbHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BoIpaKEHHH, COACPIKANTUX JIOTApU(MBI.



[IpeoOpa3oBaHue BBIpAKEHUH, COAEpXKAIIMX CTENEHU C PALUOHAIBHBIM
IIOKAa3aTeJIEM.

IIpuMeps! TPUTOHOMETPUUYECKUX HEPABEHCTB.

IToka3aTenbHbIC ypaBHEHNS U HEPABEHCTBA.

Jlorapumuueckue ypaBHEHUS 1 HEPaBEHCTBA.

Cucremsl TMHEHHBIX ypaBHEHUMH. PellleHHe NpUKIIAIHBIX 3a7a4 C IOMOIIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHUN.

CucteMbl 1 COBOKYITHOCTH PAIllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[Iprmenenne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATHYECKUX
3a/1a4 1 3a7a4 U3 pa3InyHbIX 00JIacTEel HAYKU U PEAIbHON KU3HU.

DOyHKUUM U TpaduKku

Oyuknus. [lepuoguueckue dynkuuu. [TpoMekyTK MOHOTOHHOCTH (DYHKITUH.
Makcumymbl U MUHMUMYMbl (yHkiuu. Haunbosbinee U HauMeHbllee 3HAYCHUE
GyHKIUY Ha TPOMEKYTKE.

Tpuronomerpuyeckue PyHKIIUU, UX CBOMCTBA U TpaUKH.

[TokazaTenbHas u norapudmuydeckas GyHKIUU, UX CBOMCTBA U rpaduKH.

Ucnonb3zoBanue rpapukoB (yHKIUN Ui PEIICHUs] YPABHEHUM M JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (yHKIUNA 711 HUCCIEAOBAHUSI TPOIECCOB U
3aBUCUMOCTEM, KOTOPhIE BO3HHUKAIOT MPU PEIICHUM 33/lad M3 JIPYTHX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana mareMaTH4eCKOIr0 aHAJIU3a

HenpepsiBable pyHKIIMH. METOA HHTEPBATIOB JJI PEIICHUS] HEPABEHCTB.

[IpousBoanas QpyHkiuu. ['eomerpuueckuii U GU3HMUECKUIl CMBICI IPOU3BOIHOM.

[TpousBoaHbIC A7eMEHTAPHBIX QYHKITUNA. DOPMYIIBI HAXOKACHHS TPOU3BOIHOMN
CYMMBI, IPOU3BEACHUS U YACTHOTO (YHKIIHII.

[IpumeneHnre MPOU3BOAHOM K MCCIEAOBAHMIO (DYHKIIMM HAa MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoxxaeHne HanOoJbIIEro M HAaUMEHbBILIEro 3HaueHus (PyHKUMU Ha
OTpE3Ke.

IIppuMmenenne mNPOU3BOMHOM Ul HAXOXKIACHHUS HAWIY4dlIero peleHus B
NPUKIAIHBIX 337a4ax, i ONpeAesIeHUs] CKOPOCTH IMpolLecca, 3alaHHOro (popmysion
WM TpauKOM.

[TepBooOpaznas. Tabnuiia nepBooOpPa3HbBIX.

WNurerpain, ero reoMeTpuueckuii U pu3nyeckuii cMbicil. Beiunciaenue naterpana
no ¢popmyne HotoTrona—IJleitouuia.

COJIEP’)KAHME YYEBHOI'O KYPCA «TEOMETPHSI» (IIO TOJAM
OBYYEHMUSI)

10 xaacce

IIpsiMmble ¥ MJIOCKOCTH B MPOCTPAHCTBE



OCHOBHBIE MTOHATHS CTEPEOMETPUU. TOUKa, IPsIMast, MIIOCKOCTh, TPOCTPAHCTBO.
[TonsiTHe 06 aKCMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUHN
Y CJIEACTBHUS U3 HUX.

B3anmHOe pacronokeHue MpsMbIX B IPOCTPAHCTBE: IEPECEKarOIIHecs,
napasuielIbHbIE U CKpENIMBarONIMecs npsiMble. [lapaninenbHOCTh MPSAMBIX U TIIIOCKOCTEN
B MPOCTPAHCTBE: MAapajuIe/IbHbIE NPSIMBIE B MPOCTPAHCTBE; MApPaJUIENBHOCTh TPEX
OPSMBIX; NApaJUIEIbHOCTh MNPSAMOM M IUIOCKOCTH. YTJIBI C COHAlpaBJICHHBIMU
CTOPOHAMHM; yIrOJl MEXKIY NPAMBIMU B MPOCTPaHCTBE. [lapanminenbHOCTh IIIOCKOCTEN:
MapaJyieIbHbIE TUIOCKOCTH; CBOMCTBA MApAJUICIBbHBIX IIOCKOcTed. [Ipocrenmme
IPOCTPAHCTBEHHbIE (PUTypbl Ha IJIOCKOCTH: TEeTpa’aAp, KyO, mapajuienenumnen;
MMOCTPOCHUE CEYCHUM.

[lepneHANKYISIPHOCTS MPSAMOM M MIOCKOCTH: MEPHNEHANKYJISIPHBIE TPSIMbIE B
MPOCTPAHCTBE, MPSIMBIE MAPAJUICIbHBIE U MEPIICHANKYISPHBIE K TIJIOCKOCTH, MPU3HAK
MEPIEHIUKYJISIPHOCTA IPSIMOM U MIJIOCKOCTH, TEOPEMA O MPSIMOM MEPICHANKYIIPHOM
MJIOCKOCTU. YTJIbl B MPOCTPAHCTBE: YTOJI MEXIAY MPSIMOU U MIIOCKOCTHIO; IBYTpaHHbIN
yToJ1, IMHEWHBIN yroJl AByTpaHHOro yria. [lepneHaukyisp 1 HAaKJIOHHBIC: paCCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUs (PUTrypsl Ha
MJI0CKOCTh. [lepneHAnKyIIpHOCTD IJIOCKOCTEH: MIPU3HAK MEPICHANKYISIPHOCTH ABYX
IJIOCKOCTEN. Teopema o TpEX MepHeHIUKYIspax.

MHoOrorpasHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAaHHHKA, BBITYKJIbIE U
HEBBINYKJIbIE MHOTOIPAHHHMKHU; pa3BEPTKa MHOrorpaHHukar. Ilpusma: N-yrospHas
NpU3Ma; TPAaHW U OCHOBAHMS MPHU3MBbI; MpsAMas W HAKJIOHHAs MNPU3MBbI; OOKOBas U
MOJIHAs IOBEPXHOCTh Mpu3Mbl. [lapannenenunen, npsMOYyTroJibHbIN NapalIeIenuIe T
u ero coiictBa. [IupamMuna: N-yrojgpHas nupamuaa, FpaHd U OCHOBAHHME MUPAMUJIBL;
OOKOBasi U TOJHAasl MOBEPXHOCTh NMUPAMUAbI; NpaBUIbHAS U yCEUEHHAs MUpPaMMJIA.
OneMeHTsl Npu3Mbl M Iupamuzbl. lIpaBuibHBIE MHOTOIPDaHHUKH: TOHSATHE
MPaBUJILHOTO MHOTOTPaHHUKA;, TMpaBUJbHAS TpU3Ma M TMpaBUJIbHAS TUPAMUJIA;
IpaBUIbHAs TPEYroJibHAsl MUpaMuJia U MpaBUIIbHBINA TeTpasap; KyO. [Ipencrasnenue o
IIPaBUJIBHBIX MHOTOIPAHHHUKAX: OKTa’p, AOJAEKadIp U ukocazap. CeueHuns Npu3Msl U
UpaMUIblL.

CummeTprst B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOYKH, IPSIMO,
IJIOCKOCTH. DJIEMEHThl CUMMETPUU B MUPAMUAAX, Napajuielenuneaax, npaBuibHbIX
MHOTOIpaHHHUKAX.

Boluucienue 37€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMaroHan, yrisl. [1nomans
OOKOBOW TMOBEPXHOCTH M TOJHOM TOBEPXHOCTH MPSMON MPHU3MBI, IJIOIIAIb
OCHOBaHM, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpAMOM Npu3Msbl. [lnomaas 0okoBoi
MOBEPXHOCTU U TOBEPXHOCTH NPABWIBHOW NHUPAMHIBI, TEOopemMa O IUIOLAAH
yceu€HHou nupamupl. [lorastue 00 00béMe. OOBEM MUpPaMUIBI, TIPU3MBI.

[TogoGubie Tenma B mpocTpancTBe. COOTHONMICHHWS MEXIy TUIOMIAISIMH
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.



11 kiace
Tena Bpamenus

Hunuaapuyeckast HOBEPXHOCTh, 00pa3yonue UUINHAPUYECKON TOBEPXHOCTH,
OCh MUJIUHAPUIECKON TOBEpXHOCTH. L{mmuHap: ocHOBaHUS M OOKOBas MMOBEPXHOCTD,
oOpa3yrollas U 0Ch; IIIOMIaAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OChb U
BepIIMHA KOHMYECKOW noBepXxHOCTH. KoHycC: OcHOBaHUE U BeplnHa, 00pa3yromias u
OCh; TUIOIIAL OOKOBOM M IMOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolue u
BBICOTA; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTH CQEpBHI.
B3aumnoe pacmnosnoxeHne cepbl U IUIOCKOCTH; KacaTellbHasl IJIOCKOCTh K cdepe;
10 b CHEpHI.

N300paxxkeHue Te BpalleHHs Ha MIIOCKOCTU. Pa3BépTka LUIMH]Ipa U KOHYCA.

KomOunHanuu Ten BpaleHus: ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAaHHBIN
okoJi0 cpepsl; cepa, BucaHHAS B MHOTOTPAHHUK, WU TEJIO BPAILlCHHUS.

[Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Ten. TeopeMa 00 00béMe
IPSIMOYTOJIBHOT'O NapaJiiesienuneia u caeAcTBus u3 He€. O0bEM HMIMHApPA, KOHYCA.
O0bEM mapa 1 miomanb cepsl.

[TogoGubie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXIy IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TE.

Ceuenus munHapa (MapauiebHO U MEPIICHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca
(mapasienbHOE OCHOBAHUIO U MIPOXOJIAIIEe Yepe3 BEPINHY ), CEUCHHUS 1Iapa.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTd U B mpocTpaHcTBe. ClI0KEHUE W BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BEKTOpa MO TPEM HEKOMIUIAaHAPHBIM
BekTopaM. [IpaBuiio mapamenenunena. Pemenue 3anad, cBs3aHHBIX ¢ IPUMEHEHHEM
IIPaBUJI IEUCTBUM € BeKTOpaMH. I [psMoyronpHas cucrema KOOpAHHAT B IPOCTPAHCTBE.
Koopaunatel Bextopa. [Ipocrelimme 3a1aun B KOOpAUHATaX. YTOJ MEXKIY BEKTOPAMMU.
CkanspHOE€ MPOU3BEACHUE BEKTOPOB. BBIUMCIIEHHE YTIIOB MEXAY NPSIMBIMUA H
IJIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOJ NPU PEIICHUH T€OMETPUUYECKUX
3aj1ay.

COIEP) KXAHHUE VYYEBHOI'O KYPCA «BEPOATHOCTD H
CTATUCTHUKA» (ITO T'OAAM OBYYEHMHA)
10 kaacce

[IpeacraBinenre MAaHHBIX C TOMOIIBIO Tabmuu u jauarpamm. CpenHee
apudpMeTHIecKoe, MeauaHa, HauOoJblllee W HaWMEHbIee 3HAYCHUS, pa3Max,
JUCTIEPCUSI ¥ CTaHAAPTHOE OTKJIOHEHHE YUCIIOBBIX HA0OOPOB.

CrnyyaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIyYaiHbIE COOBITHS. DJI€MEHTapHBIE
coObITUS (MCXO/bI). BeposSsTHOCTH cly4ailHOTO COOBITHS. BIHM30CTh YacTOTh M
BEPOSTHOCTU COOBITHI. CiyyaliHble ONBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU



COOBITUSIMU. BEpOATHOCTH COOBITHIA B ONIBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepanuu HaJl COOBITHSMU: TepeceueHne, 00beIMHEHNE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia CI0KEeHUS BEPOSATHOCTEM.

VYcioBHasE BEpPOSATHOCTb. YMHOXKEHHUE BEpPOATHOCTEU. JlepeBo ciay4alHOro
sKcriepuMenTa. @opmyia nmoiaHou BeposiTHOCTH. HezaBrucruMbie COOBITHS.

Komb6unaropaoe npasmio ymHoxkenus. [lepecranoBku u Qaxropuan. Yucio
couetanuii. Tpeyronbuuk [Tackansa. ®opmyna Ounoma HeroToHa.

bunHapHbIi cily4ailHbld ONBIT (MCOBITAHKE), YCIeX M Heyjadya. He3aBucumele
ucnbiTanus. CepHsi HE3aBUCHMBIX HCHBITAaHUM 110 mnepBoro ycmnexa. Cepus
HE3aBUCHUMBIX HUCTIIBITAHUN bepHyIn.

CnydaiiHass ~ BenuuuMHa.  Pacnpenenenue — BepositHocted.  [marpamma
pacnpenenenus. Ilpumepsl pacnpenesieHHil, B TOM YHCIE, TE€OMETPUYECKOE U
OMHOMHAIILHOE.

11 xkaace

UucnoBele XapaKTEPUCTUKU CIIyYaHHBIX BEJIUYMH: MATEMAaTHYECKOE OXKUJAHUE,
JOUCIIEpCHsT U CTAaHAAPTHOE OTKJIOHEHUWE. IIpuMepbl IPUMEHEHUST MAaTeMaTUYECKOIro
OKMJIAHUSA, B TOM 4YHUCJIE B 3aJadax W3 IOBCEIHEBHOM JXMW3HU. MaremaTnyeckoe
OKHJaHUE OMHAPHOM CIly4ailHOW BeIWYMHBL. MaTeMaTH4ecKoe OKHUJAHUE CYMMBbI
CIIy4alHBbIX BEJIMYMH. MaTeMaTH4eCKOe OKHUIAHUE U TUCIIEPCUS T€OMETPUUECKOTO U
OMHOMUATILHOTO pacIpeeICHUH.

3aK0H OOJIBIIMX YUCEII U €T0 POJIb B HAYKE, MPUPOJIE U 001ecTBe. BEIOOpOUHBIit
METOJ UCCIICJOBAHUI.

[Ipumeppl HENpepbIBHBIX CIIydyalHbBIX BeauW4yuH. [loHATHE O IUIOTHOCTH
pacnpeneneHus. 3a1aquu, NPUBOASAIINE K HOPMAJIBHOMY pactpezenenuto. [lonarue o
HOPMAaJIbHOM PacIpeicIICHUH.

3. INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O
MNPEAMETA «MATEMATHUKA»

OcBoenne yueOHOro mpeamera «MaTtematuka» JODKHO 0OecTeuynuBaTh
JIOCTUKEHHUE Ha YPOBHE CPEIHEr0 OO0IIero 0O0pa3oBaHUs CIEIYIOMMX JUYHOCTHBIX,
METaIpPEeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JINMYHOCTHBIE PE3VYJIbTATEI

JIMYHOCTHBIE pe3yNlbTaThl OCBOCHUS MPOrpaMMbl y4eOHOro TIpeaMeTa
«MaremaTHKa» XapaKTepU3yIOTCA:

I'pasicoanckoe socnumanue:

c(hOpPMHUPOBAHHOCTBIO IPAXKIAHCKON MO3ULIMK 00YYaIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOIO OOIECTBA, MPEACTABIEHUEM O MATEMAaTUYECKUX
OCHOBAaX  (PYHKIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHHUH, TPOUEIYP
rpa’KJaHCKOro 0011ecTBa (BHIOOPHI, OMPOCHl U MP.), YMEHUEM B3aUMOJIEHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C X (PYHKIUSAMU U Ha3HAUCHUEM.

Ilampuomuueckoe éocnumanue:



c(OPMUPOBAHHOCTBIO POCCUNCKOMN I'pa)IaHCKON HMIECHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHUKEHUSIM POCCUNCKUX MAaTEMAaTUKOB M POCCUHCKON MaTeMaTUYECKOM LIKOJIbI, K
UCIOJIb30BAHUIO J3THX JOCTWKEHUH B JPYrux HayKax, TEXHOJOrusX, cgepax
HKOHOMUKH.

/yx06H0-HpaAsCmMeeHH020 60CRUMAHUA '

OCO3HaHHEM TYyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoa; ChOPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, ATUYECKOTO TMOBEACHMS, CBS3AHHOIO C MPaKTUYECKUM
NPUMEHEHUEM JTOCTHXKEHUN HAYKU U JEATEIbHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOIO
BKJIaJ[a B IIOCTPOEHUE YCTOWYMBOTO Oy yIIETO.

Icmemuyeckoe gocnumanue:

ACTETUYECKUM OTHOLIEHWEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aa4, PEIIECHUH, pacCy AeHUI; BOCHPUUMUYUBOCTBIO K
MaTE€MaTUYECKUM ACIIEKTaM PAa3JINYHbBIX BUJI0B HCKYCCTBA.

QDu3uueckoe gocnumanue:

COPMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MaTeMaTHYECKHE 3HaHUSA B
MHTEpecax 3/I0pOBOro U 0€30MacHOro 0opasa KU3HU, OTBETCTBEHHOI'O OTHOILIECHUS K
CBOEMY 3J0POBbIO (3I0pOBOE MUTaHHE, COATAHCHUPOBAHHBIA PEXUM 3aHATHH U
OTIbIXa, peryysipHas Qu3anuueckas aKTUBHOCTB); (PU3UUYECKOrO COBEPLICHCTBOBAHMUS,
IIPU 3aHATUAX CHOPTUBHO-03J0OPOBUTEIBHON IEATEIBbHOCTBIO.

Tpyooeoe éocnumanue:

TOTOBHOCTBIO K TpYyAy, OCO3HAHHMEM LIEHHOCTU TPYAOIIO0US; HHTEPECOM K
pa3nu4HbIM chepam NpoPhecCUuOHANTBHON IESITENIbHOCTH, CBSI3aHHBIM C MAaTEMATUKON U
e€ NPWIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOp Oynyuieil npodeccuu u
peanu30BbIBaTh COOCTBEHHBIEC KU3HEHHBIE IJIaHbI; TOTOBHOCTBIO U CITIOCOOHOCTBIO K
MaTeMaTHYeCKOMYy 00Opa30BaHUIO U caMO0Opa30BaHUIO HA MPOTSKEHUU BCEH JKU3HU;
TOTOBHOCTBIO K AaKTUBHOMY YYacCTUIO B pEUICHUMM MPAKTHYECKUX 3a7ad
MaTEeMaTU4YECKON HaIPaBICHHOCTH.

JKonozuueckoe socnumanue:

c(OPMUPOBAHHOCTBIO IKOJIOTMUECKON KyJIbTYpbl, HNOHMMaHHUEM BIIMSHUSA
COLIMAJIBHO-D)KOHOMHMYECKUX MPOLECCOB HAa COCTOSIHUE NPUPOJHOW M COLMAIBHOMN
Cpelbl, 0CO3HaHHEM ITI00aJTBbHOTO XapaKTepa KOJOTHYECKUX MPo0IeM; OpUeHTalue
HAa TPUMEHEHHWE MaTEeMaTUYeCKHX 3HaHWi Jid peueHus 3ajad B o0nacTu
OKpYXalollel Cpenpbl, IUIAHUPOBAaHUS TOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCIICICTBUI [T OKPY>KAIOIIEH CPEbI.

Ilennocmu nayunozo nosnanus:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUEM MaTeMaTHYECKOM
HAyKH Kak cepbl YeTOBEUECKON JESITeIbHOCTH, ITANOB €€ Pa3BUTH U 3HAYUMOCTHU
JUISL Pa3BUTHS LMBHWIM3ALMKU; OBJIAJACHUEM SI3bIKOM MATEMATHKH U MAaTEMaTHYECKOM
KYJbTYpPOI KaK CpPEICTBOM IO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISATH IPOEKTHYIO
Y UCCJIEI0OBATEIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIbTATDI



MeranpeaMeTHble pe3yibTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO MpeaMeTa
«Marematuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMuU, YHUBEPCANbHbIMU PE2YAAMUBHBIMU OeUCMBUIMU.

1) Yuueepcanvnvie no3nasamenvuvie oOeticmsus, obecneuusaom
Gopmuposanue 6a306biX KOSHUMUBHBIX npoyeccos obyuarouuxcs (oceoenue
Memoo08  NO3HAHUSL — OKPYXHCAIOWe20  Mupa, NpuMeHeHue  J0SUYECKUX,
UCCIe008ameNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuetl).

2) bazoevie 102uueckue oeiicmeusn.

° BBISBJISITh M XApPaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKA MATEMaTUYECKHUX
O0OBEKTOB, MOHATUHN, OTHOIICHUM MEXIY MOHATUAMH; POPMYIHPOBATH OMpPEICICHUS
MOHSATUH; yCTaHABIMBAThH CYIIECTBEHHBIA MPU3HAK KJacCU(DUKAIIMU, OCHOBAHMS JIJIs
000011IeHUs U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3a;

° BOCIIPUHUMATh,  (OPMYJIMpOBATH MU  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPULATENIbHBIC, EAMHUYHbBIE, YACTHBIE U OOIINE; YCIOBHBIE,
° BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U IPOTHUBOPEUHS B

(dakTax, OaHHBIX, HAOJIIOJEHUSAX W YTBEPXKACHUSX; Mpearatb KpPUTEpUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

® ACJIaTb BbBIBOJAbI C HMCIIOJIB30OBAHHCM 3aKOHOB JIOTHKH, ACAYKTHBHBIX H
HHAYKTHUBHBIX YMOSaKHIOquHﬁ, YMOBaKJHOLIeHHﬁ I1I0 aHaJIOT'Nu,
® IMPOBOJUTE CAMOCTOATCIBHO JO0KAa3aTCIIbCTBA MATCMATHYCCKHUX YTBep)KI[GHI/Iﬁ

(mpsiMble W OT MPOTUBHOIO), BHICTPAUBATH ApPTyMEHTALMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPHUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BHIBOJBL;

° BBIOMpATh CHOCOO pelieHus Y4deOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB PELICHUS, BEIOMPATh HauOOJee MOAXOAAIMIMA C YUETOM CaAMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenwvckue oeiicmeus:
° UCIIOJIb30BaTh BOMPOCHI KaK KCCIEIOBATEIbCKUNA WHCTPYMEHT TIO3HAHUS;
dbopMyIHUpOBaTH BOIIPOCH, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIEMy, yCTaHABIUBATD
UCKOMOE€ M JaHHoe, (OpPMHpPOBATH THUIOTE3Y, apTyMEHTHUPOBATH CBOIO MO3HUIIUIO,
MHEHUE;
° MIPOBOJIUTH CAMOCTOSITEIHHO CTUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEAOBAHHE IO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;
° CaMOCTOSITeIbHO (DOpMyIMpoBaTh O0OOIIEHUSI M BBIBOALI MO pe3yJibTaTam
MPOBEIEHHOTO HAOIFOACHUS, MCCIICIOBAHMS, OIICHUBAThH JOCTOBEPHOCTh IMOTYUEHHBIX
pE3yIbTaTOB, BHIBOJOB M 00OOIICHU;
° MPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATh
MIPETNOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Ilnanupyemblie npeaMeTHble pPe3yJbTATHI OCBOCHHUSI NPUMEPHOM padoueit
nporpammbl  kypca «AJI'EBPA N HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A» (o roxam o0yueHmust)



OcBocHue y‘{€6HOFO KypcCa «Anre6pa N Ha4Yajla MaTeMaTU4YCCKOI'oO aHajinu3a)» Ha
YPOBHC CPCOHCTO O6I[IGFO 06pa3013aHI/15{ JOJIDKHO o0ecreYnBaTh JOCTHIKCHHC
CICAyromux IMpCaIMCTHBIX 06p8.30BaT€JII)HI>IX PE3YJIbTATOB:

10 kiace
Yucna u eviuucienus

° OnepupoBaTh NOHATHAMHU: PpalMOHAIBHOE M  JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS IPOOB, MPOIICHTHI.

° BemonusaTe  apudmeTHueckue — Omepalud € PAalUOHAIBHBIMH U
JNEUCTBUTEIBLHBIMU YUCIIAMU.

° BBINONHATE NPUONMKEHHBIE BBIYMCICHUS, UCIOJb3Ysl MpPaBWIa OKPYIJICHHMS,
JieNaTh IPUKUAKY U OLICHKY PE3yJIbTaTa BbIYUCICHUN.

° OmneprpoBaTh NOHATUSAMU: CTENIEHB C LIETIBIM MIOKa3aTeNIeM; CTaHAapTHas popma

3aIlMCU  JCHUCTBUTEIIBHOIO YMCIIA, KOPEHb HATYpPaJbHOW CTEIEHU; HCIOJIb30BATh
HOJIXOJAIIY0 (OpMY 3alHUCH JAEHCTBUTEIbHBIX YUCEN JJI PEUICHUs MPaKTUYECKUX
3a/1a4 U NPEICTABIICHUS JaHHBIX.

° OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAaHI'€HC ITPOU3BOJIBHOIO YIJIa;
MCITIOJIB30BaTh 3aMKUCh MPOU3BOJBHOIO YyIja yepe3 OOpaTHhIE TPUTOHOMETPUUYECKUE

GyHKLIHH.

Ypaeﬂeﬂuﬂ U HepaeseHcniea

° OnepupoBaTh MOHATUSAMH: TOXIECTBO, YPAaBHEHHE, HEPABEHCTBO; IIENIOE,
palMOHAJIBHOE, MPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YPaBHEHHE;

° BrimonHsaTh mpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUNW W pPeIIaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

° BrimonHAT  TIpeoOpa3oBaHusl LETBIX, PANMOHAIBHBIX W HUPPAIMOHATBHBIX

BBIPAXKECHUN U PELIaTh OCHOBHBIE THUIIbI LEJBIX, PAMOHAIBHBIX U UPPALMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB.

° [IprMeHATh ypaBHEHHS M HEPABEHCTBA JUJISl PEUIEHUS MAaTEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAYKU U peanbHOU KU3HHU.
° MopnenupoBaTh peajibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIATH

BBIpAXXCHHUA, YpPaBHCHH:A, HCPABCHCTBA 110 YCJIOBHUIO 3ajJa4d, HCCIICOOBATH
IMOCTPOCHHLBIC MOACIIN C MCITIOJIb30BAHUCM allllapara aﬂre6p1>1.

Dyuxkyuu u epaguxu

° OmnepupoBarh MOHATHAMH: (YHKIHS, CIIOCOOBI 3aJaHus (PyHKUWHU, 00IacTh
OTIpEJICNICHUS W MHOXXECTBO 3HAaueHWUU GyHKIMH, Tpaduk QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKITUH.

° OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (QYHKIUH, HYJIU (QYHKIIHH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

° Hcnonb3oBaTh rpaduku GyHKIMMA 7151 pelieHUs] ypaBHEHUH.



° Crpouth U uuTaTh rpaduku JUHEHHOW (YHKIMH, KBaJApaTUYHOW (YHKLHUU,
CTENIEHHOUM (PYHKIUU C IIEJIBIM TTOKa3aTeIeM.

° Hcnonb3oBaTh rpagukd QyHKIUH JUIsI  UCCIENOBAaHUS TMPOLECCOB U
3aBUCUMOCTEH MpHU pEelIeHUU 3ajad U3 JIPYTUX Y4YEOHBIX MPEIMETOB M peaibHOU
KU3HH, BBIpaXaTh (HOpPMYyJIaMU 3aBUCUMOCTH MEXKTy BEJTMUUHAMH.

Hauana mamemamuuecxkoeo ananuza

° OnepupoBaTh TMOHSATUSIMHU:  TOCIEAOBATEIBHOCTh, apU(PMETHUECKass H
reoMeTpudecKas Iporpeccuu.

° OmnepupoBaTh MOHATUSAMHU: OECKOHEUYHO YyObIBaromass TeoMeTpuyecKas
nporpeccusi, cymma 6€CKOHEYHO YOBIBAIOLIEH F€OMETPHUUECKOM TPOrPECCHH.

° 3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

° Hcnonb30BaTh CBOKCTBA MOCIEAOBATEIILHOCTEH M MPOTPecCUid Al pelIeHuUs

PCAJIbHBIX 3aJa4 IIPUKJIIAIHOI'O XapaKTCpa.

Mmuoorcecmea u nocuxka

° OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEpPAllMi HaJ MHOKECTBAMU.
° Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JiJisi ONMCAHUS PEATIbHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YYCOHBIX IPEAMETOB.
° OnepupoBathb IMOHATUSIMU: ONpeEIIEHNUE, TeopeMa, CJICJICTBHE,
JI0Ka3aTEJIbCTBO.

11 kaacce

Yucna u eviyucienus

° OnepupoBaTh TOHATUSMHU: HaTypalibHOE, II€JI0€ YHCJO; UCIOJIb30BaTh
MIPU3HAKU JIEIMMOCTH LIEJIBIX YUCEN, PA3JI0KEHUE YUCIIa HA MTPOCThIE MHOXKHUTEIH IJIS
pelieHus 3aaad.

° OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIBHBIM IIOKA3aTEIEM.
° OnepupoBaTh NOHATUAMHU: JOrapudM 4Mcia, JECATHUUHBIE W HATypaJbHbIE
Jorapu(Msl.

YPCZ6’H€HM}Z U HepaseHcmea

° [IpuMeHsTh CBOICTBA CTENEHU ISl TPe0oOpa30BaHUsI BBIPAXKEHUI; OIEPUPOBATH
MOHATHSIMU: TIOKA3aTEJIbHOE YPaBHEHHE M HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI
ITOKA3aTEJIbHBIX YPABHEHU U HEPABEHCTB.

° BoimonHsaTh  npeoOpa3oBaHMsl  BBIPAKEHMM, colepKallux  JIorapudmsbl;
ONEepUPOBaTh MOHATUSAMU: Jorapupmuueckoe ypaBHEHHE M HEPABEHCTBO; peEIlaTh
OCHOBHBIE TUIIBI JJOTapU(PMUYECKUX YPABHEHUN U HEPABEHCTB.

° HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

° OnepupoBaTh MOHATHSIMH: CHUCTEMA JIMHEWHBIX YPAaBHEHHW M €€ pEIICHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [T PEUIEHUS MPAKTUYECKHX 3a4a4.

° HaxoauTp pemieHus MpoCTEUIINX CUCTEM M COBOKYNHOCTEH pPalMOHAIBHBIX

YPaBHEHUW U HEPABEHCTB.



o MOI[CJ'H/IpOBaTB p€ajlbHbIC CHUTyallMM Ha 3BIKC aJIFC6pI>I, COCTaBJIAThH
BBIPpAKCHHA, YPABHCHHA, HCPABCHCTBA U CUCTCMEBI 110 YCJIIOBHIO 3aada49U, HCCIICA0OBATH
IOCTPOCHHBIC MOACIN C MCITIOJIb30BAHUCM allllapara aJII‘€6pBI.

Dyuxkyuu u epaguxu

° OnepupoBaTh  MOHATUSAMHU:  NEepUOAUYECKass  QYHKIOUS, IPOMEXKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUYKH dKCTpeMyMa (YHKINHU, HAaUOOJbIlIee ¥ HauMEHbIIIee
3Ha4YeHHs (PYHKIIMU HA MPOMEXKYTKE; UCIOIB30BaTh UX I UCCIEAOBAHUS (PYHKIINH,
3aJJaHHOU TpadUKOM.

° OmnepupoBaTh MOHATHSAMHU: TpadUKH TMOKA3aTENbHOM, JOTapupMUUYECKOH U
TPUTOHOMETPUUYECKUX (PYHKIIMIA, M300pakaTh MX Ha KOOPAWHATHOW IUIOCKOCTH U
UCIIONIb30BATh JJISl PEIICHUS] YPaBHEHUI 1 HEPABEHCTB.

° N300pakath Ha KOOPJAUHATHOMN TUIOCKOCTU I'pa@UKU JMHEWHBIX YpaBHEHUN U
WCIIOJIb30BaTh UX JJI PELICHUS] CUCTEMBI JIMHEHHBIX YPABHEHUMN.
° Hcnonb3oBaTh rpaguku (QYHKIUNA JUIsI  UCCIIENOBAaHUS TMPOIECCOB U

3aBUCHUMOCTEH U3 APpyrux y‘l€6HBIX JUCTUITINH.

Hauana mamemamuuecxoeo ananusa

° OnepupoBaTh MOHATUSMU: HENpepbiBHAS (YHKIHUS, MPOU3BOAHAS (PYHKIUU;
UCITIOJIb30BaTh T€OMETPUYECKUN M (PU3MYECKHI CMBICI MPOU3BOJHOMN ISl peleHus
3ajay.

° Haxonuth mpou3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEAEHUS, YACTHOT'O (DYHKIIMIA.

° Hcnonb30BaTh NPOU3BOIHYIO ISl HCCIENOBaHUS (YHKIIMA HA MOHOTOHHOCTD U
HKCTPEMYMBI, IPUMEHSTH PE3YyJIbTAaThl UCCIEOBAHUS K TIOCTPOEHUIO I'pauKOB.

° Hcrnonb30BaTh MPOU3BOAHYHO JUISl HAXOXIACHUS HAWIy4dlEro peuieHus B
IPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-9KOHOMUYECKHUX, 3aa4ax.

° OnepupoBaTh MOHATUSMHU: [EpBOOOpa3Hasi W  UHTErpaig; IMOHUMATH
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.

° Haxonute nepBooOpa3Hbie 31eMEHTapHbIX (DYHKIIMI; BBIYUCIATh HHTETpal MO
dbopmyne Hetorona—JleliOnuiia.

° PemaTte npukiagHbie 3aauyd, B TOM YHCIE COLUUAIBLHO-’KOHOMHYECKOrO H
($u3NYECKOTo XapaKkTepa, CpeICTBAMU MaTEMaTUYECKOTO aHaIu3a.

Ilnanupyemblie npeaMeTHble Pe3yJibTATbl OCBOCHUSI MPUMEPHOH padoueil
nporpammsl Kypca «I'EOMETPHUS (1o rogam o0yueHust)

[IpenMeTHble pe3ynbTaThl M3yYEHUsT TEOMETPUM Ha ©0a30BOM ypOBHE
OPUEHTHPOBaHbl HAa  JIOCTMIKEHUE YPOBHA  MaTEeMaTH4YECKOM  I'PaMOTHOCTH,
HEOOXOJMMOro JUJIsl YCIEUIHOIO pElIeHUs 3a/lad B PEaJbHOW XKU3HU U CO3JaHUE
YCJIOBHM JIJIs1 UX OOIIEKYJIBTYPHOTO PAa3BUTHSI.

OcBoenue yueoHoro kypca «I'eomeTpusi» Ha 0a30BOM YPOBHE CPEIHETO OOIIIEro
oOpa3oBaHus JOJDKHO OOecCreyuBaTh JOCTHKEHUE CICAYIOIMMX IPEAMETHBIX
00pa3oBaTeNIbHbIX PE3YJIHTATOB:

10 xaacce



° OmnepupoBaTh MOHATUSMH: TOUKA, TIPSAMasi, MJIOCKOCTb.

° [IpruMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBHA W3 HUX IPU PEUICHUU
reOMETPUUECKUX 3a/1ay.

° OmneprpoBaTh NOHATUSIMHU: APAIIIEIIBHOCTD U NEPIIEHIUKYIIPHOCTD IPSIMBIX U
IIJIOCKOCTEH.

° KnaccuduimpoBaTs B3aUMHOE pACIOJIOKEHHE TMPAMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE.

° OmneprpoBaTh MOHATHIMHU: IBYTPAaHHBINA YTOJ, TPaHU ABYTPAHHOTO yTiia, pedpo
JIBYTPAaHHOTO YTJIa; TMHEWHBINA YTOJI ABYTPAHHOTO yTIJIa; TpajyCcHast Mepa IBYTPaHHOTO
yria.

° OnepupoBaTh MNOHATUSIMHM: MHOTOIPDAHHUK, BBINYKIBI W HEBBITYKJIbINA
MHOT'OTPaHHHK, 3JIEMEHTHl MHOTOTPaHHHKA, TIPAaBUJIbHBII MHOTOTPAHHUK.

° Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHHKOB (MUpaMHIa; TpHU3MA,
IPSIMOYTOJIBHBIN NapaJljIesienumne, Kyo).

° Knaccudumnuposats MHOTOTPaHHHKH, BEIOMpas OCHOBaAHUS TUIS
KIacCUpUKauu  (BBIMYKJIbIE ¥  HEBBIMYKIbIE MHOTOTPAHHUKH, TPaBUIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapalIeIICITUTIEAb] ).

° OnepupoBath MOHATUSMHU: CEKYIas JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

° OOBACHATH NPUHLIUIIBI IOCTPOSHUSI CEYEHUH, NCIIOJIb3YSl METO/ CJIEOB.

° CTpouTh c€4eHHsI MHOTOTPAaHHUKOB METO/IOM CJI€JIOB, BBIOIHSTH (BBIHOCHBIE)
IJIOCKUE YEPTEXKH U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UTYp: BUJA CBEpPXY, COOKY,
CHM3Y.

° PemaTp 3a1aun Ha HaxO0XJI€HWE F€OMETPUUYECKHUX BEJIIMYMH MO o0paslaM HId

ANrOPpUTMAaM, NPHUMEHSS W3BECTHBIE AHAIIUTHUYECKUE METOABI IPU PEIICHHUH
CTAaHJAPTHBIX MATEMAaTUYECKUX 3a7a4 HA BBIYMCICHHE PACCTOSHUM MEXAY IBYMS
TOYKAaMH, OT TOYKH J10 IIPSAMOM, OT TOYKHU 10 INIOCKOCTH, MEXKY CKPEIIMBAIOIIMMUCS
IPSMBIMHU.

° Pemarp 3a1aun Ha HaXOXKJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pasliaM WM
QIFTOpUTMaM, TIPUMEHSSI M3BECTHBIE AHAJIUTHUYECKME METOABl IIPU  PELICHUU
CTaHAAPTHBIX  MAaTeMAaTHMYECKUX  3a7a4 Ha  BBIUMCICHUE  YIJIOB  MEXAY
CKPELIMBAIOIINMHUCS MPSMBIMHU, MEXIY IPSIMON U MIIOCKOCTBIO, MEXK/TY TUIOCKOCTSIMH,
JIBYT'PaHHBIX YIJIOB.

° 66BbIYuCIATE O0BEMBI M TUIONIAA TOBEPXHOCTEW MHOTOTPAHHUKOB (IIpHU3Ma,
nupamMua) ¢ npuMeHeHueM (HopMyJl; BEIUMCIATh COOTHOLIEHUSI MEXAY IJIOIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB.

° OnepupoBaTh NOHATUSAMMU: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OChb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

° W3Bnekatb, mnpeoOpa3oBbIBaTh U HUHTEPNPETHUPOBATH HH(MOpPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPHUUECKHX (PUrypax, MpeACTaBICHHYIO Ha dYepTexax Hu
PUCYHKaX.

° [IpumensTh reomeTprueckue (PaKThl AJi PELICHUsI CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIATAIOIINX HECKOJIBKO IIarOB PELICHHMS, ECIIU YCIOBUS IPUMEHEHNS 3a/1aHbI B
sBHOU (popme.



° [IpumeHsATs  mpocTediuMe  NPOrpaMMHBIE  CPEIACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

° [IpuBOAUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IprMeHATh MONydeHHBIE 3HAHUS HA IPAKTHKE: aHAJIU3UPOBATH DPEATbHBIE
CUTyallud W TPUMEHATb HW3YYCHHbBIC IIOHATHUSA B IIPOLIECCE IIOMCKA pPEUICHUs
MaTeMaTH4eCcKu cHOpPMyYITHPOBAHHON MPOOIIEMBI, MOACIUPOBATH PEAbHBIC CUTYAIIUN
Ha S3bIKE T€OMETPUM, HCCIEI0BATH ITOCTPOCHHBIE MOJEIHM C HCIIOJIb30BAHUEM
TeOMETPUUECKUX TOHITHA M TEopeM, ammapaTa aireOphl, pelaTh MPaKTHUYECKHe
3a/1a41, CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIUYUH.

11 kaacce

° OnepupoBaTh MNOHATUAMM: LWIMHAPUYECKAsl IOBEPXHOCTh, OOpa3yromue
WIMHIPUYECKON MOBEPXHOCTH; LIMJIMHAP; KOHUYECKask MOBEPXHOCTh, 00pa3yoIne
KOHUYECKOM TOBEPXHOCTH, KOHYC; cpepryueckasi HOBEPXHOCTb.

° Pacnio3naBaTh Tena BpauieHus (IWIMHIP, KOHYC, cdepa U 1map).

° OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILICHHUS.

° KnaccudunmpoBaTts B3auMHOE pacnoyiokeHue chephl U MIOCKOCTH.

° OmnepupoBaTh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA

CErMEHTA; IIApOBOM CJIOM, OCHOBAHUE IIAPOBOrO CJIOS, BBICOTA ILIAPOBOIO CIOS;
IapOBOU CEKTOP.

° Bbruncnsate 00bEMBI M IUIOUIAAM  NOBEPXHOCTEH  Ten  BpallCHHUS,
T€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (HOpMYII.
° OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(pepy U ONMHCAHHBIN
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.
° BbIYMCHIATE COOTHOIICHHS] MEXAY IUIOMAAIMHU MOBEPXHOCTEH M OOBEMaMu
MOJ00HBIX TE.

° N3o00paxaTth uzydyaemble GUIYpbl OT PyKd U C MPUMEHEHUEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.
° BoITIONTHATH (BBIHOCHBIE) TIJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TE€J BPAILCHHUS.
° W3BnekaTb, MHTEPNPETUPOBATH M MpeoOpa3oBbIBaTh HMHPOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha YEpTekax u
PUCYHKaX.
° OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.
° BbITIONHATE  IEWCTBUSI  CJIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBaMHU OHU 00JIa/1a10T.
° [TpumeHsTh paBUIIO MapavieIenunea.
° OnepupoBaTh NOHATHAMU: JI€KAPTOBbI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,

MOZYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIWHATBHI BEKTOPA, YTOJd MEXKIY
BEKTOPAaMH, CKAISIPHOE NMPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAaHAPHBIE
BEKTOPBL.



° HaxonuTe cymMMy BEKTOPOB M MPOU3BEICHUE BEKTOpA HA YHCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJsIpHO€ TPOM3BEACHUE, pPACKIaIbIBaTh BEKTOpP IO  JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

° 3azaBath IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

° [TpumensTs reomeTpudeckue (HakThl A pEHICHUS CTEPEOMETPHUUECKHX 3a/1ad,
IPENOoJIararoluX HECKOJIBKO MIAr0B PEIICHUs, €CIIU YCIOBUS MPUMEHEHHS 3aJaHbI B
SBHOM (opme.

® Pematn HpOCTGfIH.IHC IrCOMCTPHUUYCCKUC 3aaadd Ha IMPHUMCHCHUC BCKTOPHO-
KOOpAWHATHOT'O MCTOAA.
o Pemartpb 3aJady Ha A0Ka3aTrCJIbCTBO MAaTCMAaTHUYCCKHX OTHOLICHUH H

HAXOXKJIEHUE TE€OMETPUYECKUX BEJIMYMH MO o0paslaM WM alrOpuTMaM, MPUMEHSS
U3BECTHBIE METObI ITPU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHUYECKUX 3a/1a4.

° [IpumensaTh  mpocTeilliie  NporpaMMHBIE  CPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

° [IpuBOIUTH IPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HU,
pacno3HaBaTh MPOSIBIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

° [IpuMeHsATh MOMy4YEHHBbIE 3HAHUA HA MPAKTHKE: aHAJIW3HPOBATH peajbHbIC
CUTyalldd W TPUMEHATh HW3YYCHHbIC MOHITUS B IIPOIIECCE IIOUCKA PELICHUS
MaTeMaTU4YecKu cPopMyIMPOBAHHOM MPOOIEMbI, MOJIETUPOBATH peabHbIC CUTYallUU
Ha S3BIKE TE€OMETPUHU, HCCIEAOBATH IIOCTPOEHHBIE MOJEIM C HCIIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUNH M TEOpeM, ammapara aareOpbl; pemarb MPaKTUYECKUue
3a/1a4d, CBSI3aHHBIE C HAXOKJIECHUEM T€OMETPUUECKUX BETUYHUH.

Ilinanupyemblie npeaMeTHbie pe3yJibTAThl OCBOCHUS NPUMEPHOHM padouyeit
nporpammbl  kypca «BEPOATHOCTD MU CTATHUCTHUKA» (mo roaam
00y4eHuUs)

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «BeposTHOCTh UM CTaTUCTHKA» B
10—11 kmaccax OpUEHTHPOBaHBl Ha JOCTH)KEHHWE YPOBHA MaTeMaTHUYECKOM
IPaMOTHOCTH, HEOOXOAMMOTO JJIsl YCIICITHOTO PEIIeHUs 3a7a4 U IPOo0JIeM B peaibHOU
YKU3HH U CO3JIaHME YCIIOBUM JUIsl X OOIIEKYJIBTYPHOTO Pa3BUTHSI.

OcBoenue yueOHOro kKypca «BeposTHOCTH M cTaThcTHKa» Ha 0a30BOM
YPOBHE cpeaHero oOmiero oOpa3oBaHUs JOHKHO OOeCIeunBaTh JTOCTHIKCHHE
CJIEIYIONUX MPEMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 knace
° Yurath U CTPOUTH TAOJIULBI U AUATPAMMBI.
° OnepupoBaTh TNOHATUSAMHU:  CpeaHee  apuMeTHUecKoe, MeIuaHa,
HauOoJbllIee, HAUMEHbLIee 3HAaUeHNE, pa3MaX MacCHBa YMCIOBBIX JaHHbBIX.
° OnepupoBaTh MOHATUAMU: CIYYAHBIA HKCIIEPUMEHT (OMbIT) U ClIy4ailHOe

COOBITHE, 3JIEMEHTApHOE COOBITHE (BJIEMEHTApHbIA HCXO0Jl) CIIYyYalHOTO OIbITa;
HaXOJWTh BEPOSTHOCTH B OMBITAX C PaBHOBO3MOXXHBIMHU CIyYalHBIMU COOBITHSMH,
HAaXOAWTh W CPaBHUBATh BEPOSTHOCTH COOBITUH B W3YYCHHBIX CIIyYaillHBIX
IKCIIEPUMEHTaX.



° Haxonute u ¢popMynupoBaTh COOBITHS: TIEpeceueHre U 00beIMHEHHE JaHHBIX
COOBITHH, COOBITHE, MPOTUBOIOJIOKHOE JIAHHOMY COOBITHIO;  IOJIb30BATHCS
auarpaMMmamu Jisepa u GopMyJioi clIoKeHHUsT BEpOITHOCTEN IPU pElICHUH 3aj1ay.

° OnepupoBaTh MOHATUSIMH: YCIIOBHAs BEPOATHOCTh, HE3aBUCUMBIE COOBITHS;
HAaXOJWUTh BEPOSATHOCTH C IOMOIIBIO MPABUJIIA YMHOXKEHHUSA, C IOMOIIBIO JIEpeBa
CIIy4alHOIO OIbITA.

° [IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEIICHUU 3aa4.

° OnepupoBaTh TMOHATUSIMU: HCIBITAHUE, HE3aBUCUMBIC WCHIBITAHUS, CEPUS
UCIIBITAaHUM, YCIIeX U HEeyJauya; HAaXOJWTh BEPOSATHOCTU COOBITUH B cepuu
HE3aBUCUMBIX HCIIBITAHUI JI0 MEPBOr0 yCleXa; HaXOAUTh BEPOSITHOCTH COOBITUH B
CepUM UCTIbITaHUN bepHyum.

° OnepupoBaTh  MOHATUSMHU:  CIydailHasi  BEJIIMYMHA,  PaCHpEAcIICHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeIeICHuUs.

11 kaacc
° CpaBHMBATh BEPOSTHOCTH 3HAUCHUI CITy4YalHOW BEJIMYUHBI 11O pACTIPEACICHUIO
WJIH C TIOMOIIBIO JUArPAMM.
° OnepupoBaTh MOHATUEM MATEMATHUYECKOTO OXKUJIAHUSA, NPUBOJAUTH IPUMEPHI,

KaK TMPUMEHSAETCS MAaTeMaTUYeCKOe OXHUIAHUE CIy4YallHOM BEJIMYMHBI HAXOJUTh
MaTEMaTHYECKOE OXKHUIAHNE IO JAHHOMY PacIpeEICHHUIO.

° MmeTp npencTaBiIeHUE O 3aKOHE OOJIBIINX YNCEN.

° MmeTp npeacTaBiieHue 0 HOPMaJIbHOM PACIpeAcICHUM.

4. TEMATHYECKOE IINTAHUPOBAHHUE

10 kJIACC
Ne /i HaumenoBanue tem KomnnuecTBo
9acoB,
OTBOJIUMBIX
Ha OCBOCHHE
TEMBI
Kypc «Auredpa u Ha4ajga MaTeMaTHYeCKOr0 aHAJIM3a»
1 MHoecTBa palMOHAJIBHBIX U JIEMCTBUTEIBLHBIX YUCEI. 14
PanmonanpHbie YpaBHEHUS U HEPABEHCTBA
2 Oyukiuu u rpaduxu. CTeneHp ¢ 1eIbIM MoKa3aTesieM 6
3 Apubmernueckuii KOPEHb n-oi CTEIICHH. 18
HppanroHansHbIC YpaBHSHHS U HEPAaBEHCTBA
4 @opMyJIbl  TPUTOHOMETPUU. | PUTOHOMETPUUECKHE 22
ypaBHCHUS
5 ITocnenoBaTeIbHOCTH M MPOTPECCUH 6
6 IToBTOpeHue, 0000IIEeHNE H CHCTEMAaTH3aIs 3HAHUM 2
Bcero: 68
Kypec «I'eomerpus»
1 | BBeneHHe B CTEPCOMETPHIO | 10




2 [Ipsimbie u mIocKoCcTH B IpocTpancTre. [lapai- 12
JIENbHOCTD MPSIMBIX U MJIOCKOCTEM
3 [TeprieHAUKYISIPHOCTD NPSIMBIX M TNIOCKOCTEH 12
4 VYTriabl MEXIY MIPAMBIMA U INIOCKOCTSIMU 10
5 MHOrorpaHHHKHU 10
6 O0OBEMBI MHOTOTPAHHUKOB 8
7 [ToBTOpEHME: CEUCHUS, PACCTOSIHUS U YTJIbI 6
Bcero 68
Kypc «BeposiTHOCTb H CTATHCTHKA»
1 [IpencraBneHue JaHHBIX U OMHUCATEIbHAS CTATUCTUKA 4
2 CrnyuaiiHble OTBITHI U CIy4yailHble COOBITHS, OMBITHI C 3
PaBHOBO3MOYKHBIMHU JIEMEHTAPHBIMU UCXOAAMHU
3 Onepauuu Hajg COOBITUSMU, CJIOKEHUE BEPOSTHOCTEN 3
4 VYcioBHas BEpOSATHOCTb, JAEPEBO CIYyYalHOTO OIbITA, 6
(GopMysia TOJHOM BEpPOSTHOCTH M HE3aBUCUMOCTH
coOBITUH
3) DneMeHTbl KOMOMHATOPUKH 4
6 Cepun mocie0BaTeIbHBIX UCTIBITAHHMA 3
7 CayuaiiHble BEJIMUUHBI U paclpeeseHus 6
8 O060011IeHue ¥ cucTeMaTH3allys 3HaHU! 5
Bceero 34
11 kace
Ne /i HaumenoBanue tem KonunuectBo
4acoB,
OTBOJIUMBIX Ha
OCBOEHHE
TEMBI
Kypc «AJiredpa u Hayajia MAaTEMaTHY€CKOr0 aHAJIN32)
1 Crenenn C paroHaIbHBIM MOKa3aTEJIeM. 12
[TokazaTenbHas GyHKUHUS.
[TokazarenpHBIC YpaBHEHHS M HEPABEHCTBA
2 Jlorapudmuueckass  pynkmus.  Jlorapudmuaeckue 12
ypaBHEHHUS U HEPABEHCTBA
3 Tpuronomerpuyeckne QyHKIUM ©W WX Tpaduky. 9
TpuronomeTpuyeckue HepaBEHCTBA
4 [IpousBoanas. IIpuMeHeHnE NPOU3BOAHOMN 24
5 WHuTerpan u ero npuMeHeHus 9
6 Cucrembl ypaBHEHH 12
7 HatypanbHble u 1ienble uncia 6




8 IToBTOpeHue, 0600IIeHNEe, CUCTEMATHU3AIUs 3HAHUN 18
Bcero: 102
Kypc «I'eomerpus»
1 Tena BparmeHus 12
2 OO0BEMBI TEN 5
3 | BeKTopsl U KOOPJMHATHI B IPOCTPAHCTBE 10
4 IToBTOpeHue, 06001IeHHE ¥ CUCTEMATH3allUsl 3HAHUM 7
Bcero 34
Kypc «BeposSITHOCTh U CTATHCTHKA)
1 IToBTOpEeHne, 0000IIEHNE U CUCTeMaTH3allis 3HAHUM 4
2 MareMaTn4ecKkoe OKHAaHUE CIIYYalWHOU BEJIWYHUHBI 4
3 Jucriepcuss M CTaHIAPTHOE OTKJIOHEHUE CIy4ahHOU 4
BEJTUYMHBI
4 3aKoH OOJIBIIMX YHCEI 3
5 HenpepriBHbIe Cily4yalHbIe BEJTUYMHBI 2
(pactipesiesienust)
6 HopmansHOe pacnpenesreHus 2
7 [ToBTOpEHME, 0000IICHNE U CUCTEMATH3ALUs 3HAHUI 15
Bcero 34

VY4eoOnblii npeaMer «MaTreMaTuKay U3y4aeTcsl UCKIIOUUTENIbHO C TPUMEHEHUEM
AIIEKTPOHHOTO OOYYEHHS M IUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH.

B kypce mpemycMOTpeHBI OHJIANH-3aHATHS, OPTaHW30BAHHBIC TOCPEICTBOM
BUJICO-KOH(EPEHI] CBS3H, U YPOKH CAaMOTIOATOTOBKH, peanu3yeMble B Kypcax CHCTeMbI
JTMCTAHIITMOHHOTO 00pa30oBaHUs «OHJIAVMH TUMHA3US Ne 1» (mamee - CJHO
“OHJIAMTH TUMHA3US Ne 1)

Teopetnueckuii Marepuall K KaXJIOMY YpPOKY IPEICTaBICH KakK KOMIUIEKC
o0pa30oBaTeNbHBIX MAaTEpPUAJIOB M3 TEKCTOBOW, TpaUUEecKO, ayauo H BHUICO
uH(pOpMaIuU, COOTBETCTBYIOIICH TeMe ypoka. [[i1s mpoBepKu MEpBUYHOTO YCBOCHUS
TEOPETUUECKH Marepuan pa30ouT Ha OJIOKK YNPaKHEHUSMU — HE BapUATHUBHBIMU
BOIIPOCAMH  PEIPOJYKTUBHOTO YPOBHS IO COJIEPKAHHIO HW3YYEHHOTO OJioKa
TEOPETUYECKOro Marepuaia. Becb 00beM TEOPETHUYECKOTO Marepuaia K YpOKY
OTKPBIBAETCS IO MEpe H3Y4YeHHs OJIOKOB M MPU YCJIOBHUM BEPHOTO OTBETA Ha
yIpaxHeHue.

Teopernyeckuid OJIOK TOAKPEIIAETCS TPEHAXKEPOM — BapUATUBHBIA HaOOP
TECTOBBIX BOIPOCOB, C aBTOMAaTUYECKON MPOBEPKOM, PENPOAYKTUBHOTO YPOBHS IO
COJEPKAHUIO TEOPETUUECKOIO MaTepuaia.



Bce 3amanus kypca «MaremaTtrka» GOpMUPYIOTCS KaK BapUATHUBHBIE TECTOBBIE
3aJIaHUsl ¢ Pa3IMYHBIMU BHUJaMU BOMPOCOB. Bompockl i 3amaHuii BEIOMpPAIOTCS
CIIydaiiHBIM 06pa30M M3 3aJaHHON Kateropun Gaxka Bonpocos B CJIO «OHJIAVH
ITMMHA3UWSA Ne 1». bank BOIpPOCOB HAIOJIHAETCS MEAArOTMYECKUM KOJIJIEKTUBOM
YOV «OHJIATH TUMHA3US Ne 1».

[Tpu mpoBeneHNM OHJIAWH-3aHATHNA HMCIONB3yeTCs (YHKUIMOHAN: BUPTyaJlbHAas
JI0CKa; BUPTyaJbHbIE KOMHATBI, OIPOC; YaT; JIEMOHCTpAIHs MYJIbTUMEIUIMHBIX
MaTtepuanos; SmartPen.

CozepkaHue SIeKTPOHHBIX 00pa3oBaTenbHEIX pecypco B CIO «OHJIAMH
[TMMHA3UA Nel» gopmupyetcs ¢ yaerom tpedoBanuit ®I'OC.

KonTponb ycrneBaeMocTH OOydYalOmIMXCsl TMPH OCBOCHWU pabodeil mporpaMmel,
cooTBeTrcTBYeT I[lonoxenuto o ¢opMax, MEPUOAUYHOCTH U TMOPSAJIKE TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTU M MPOMEKYTOYHON aTTeCTallUU OOYYaIOLIUXCS U C YUYETOM
cneuu@uky yueOHoro npeamera MaremaTHka.



