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IHHOACHUTEJIBHASA 3ATINCKA

Jannas pabouast mporpamma yueOHoro npeaMera «Matematuka» s 11 xinacca pa3paboTana B
COOTBETCTBUH C:

1. ®epepanbHBIM TOCYAapCTBEHHBIM OOpa30BATENBHBIM CTAHAAPTOM CPEJHETO OOIIEero
oOpa3oBanus / mpuka3 MunHCcTepCTBa 00pa3oBanus u Hayku Poccuiickoit @enepamnmu ot 17 mast
2012 roma Ne 413 «O06 yrBepkacHHH (enepaTbHOTO TOCYIAPCTBEHHOTO 00pa3oBaTEIILHOTO
CTaHJapTa CPEAHEro 00111ero 00pa3oBaHUD,

2. ®denepanpHON pabodeil mporpaMmor cpemHero ooOmero oOpasoBaHus. MaremaTuka
(yrmyGnennsiid ypoBens) (s 10-11 kmaccoB oOpa3zoBatenbHBIX opranu3aiuii) — Mocksa, 2023;
[IporpaMmma no maremartuke YriyOJa€HHOTO YpOBHS Ui OOy4aromIMXCsl Ha YPOBHE CPEIHETO
obmero oOpa3oBaHusi pa3paboTaHa ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
MpenbABISEMBIX K MaTeMaTHUYECKOMY O0Opa30BaHUIO, U TPaJUIMil pOCCHIICKOrO 00pa3oBaHUS.
Peanuzanuss mporpaMMbl [0 MaTemaTuke  oOecneuyMBaeT  OBJAJCHHE  KIIIOUYEBBIMU
KOMITETEHIUSIMHU, COCTaBISIOIIMMHU OCHOBY JUI CaMOPa3BUTHsI U HENPEPBIBHOIO 0Opa30BaHUs,
LEJOCTHOCTh OOIIEKYJIbTYPHOTO, JMYHOCTHOTO U TIO3HABATEJIIBHOTO pAa3BUTHUSA JINYHOCTHU
00yJaronuxcs.

B mnporpamme 1o MaremMaTHke YYTEHBI HICH W ToJiokeHUs «KoHIenmmu pa3BHTHS
MareMmarndeckoro oOpaszoBanmsi B Poccuiickoir denepamun». B cooTBeTCTBMM ¢ Ha3BaHUEM
KOHLIETII[UN MaTeMaTH4eckoe 00pa3oBaHue J0JKHO, B YACTHOCTH, peliaTh 3ajjauy ooecredeHus
HEOOXOIUMOro cTpaHe uyHcia oOy4arouuxcs, MaTeMaTHueckas MOJrOTOBKAa KOTOPBIX
JOCTaTOYHA JJs TPOJOJDKEHUsT O00pa30BaHMSI IO pa3IUYHBIM HaIlpaBJIE€HUSM, BKIIOYas
MpernojaBaHue  MaTeMaTUK{, MaTeMaThyecKue  HccieloBaHus, paboty B cepe
MH(OPMALMOHHBIX TEXHOJOTUN U APYrUX, a Takke oOecrnedeHus Uid KaxKJI0ro o0yJaromerocs
BO3MOYHOCTH JOCTHKEHHSI MAaTEMaTUYECKON MOJrOTOBKU B COOTBETCTBHU C HEOOXOAUMBIM EMY
ypoBHeM. VIMEHHO Ha pellleHne 3TUX 3ajjay HalleleHa MporpaMMa o MaTeMaTuKe yriyoIEHHOTO
YPOBHSIL.

B snoxy mudpoBoit Tpanchopmaiuu Becex cdep 4enoBeUeCKO eATeIbHOCTH HEBO3MOKHO
CcTaTb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpolleil MaTeMaTHYecKOW MOArOTOBKHU.
D10 00YCIOBJIEHO TE€M, YTO B HAlIM JHU pPAcTET YMCIO CIEUUATbHOCTEH, CBSA3aHHBIX C
HEMOCPEJCTBEHHBIM MPUMEHEHHEM MaTeMaTUKH: U B cdepe IKOHOMUKH, U B Ou3Hece, U B
TEXHOJIOTHYECKHX O00NacTax, W Jdaxe B TyMmMaHUTapHbIX cdepax. Taxum o6pazom, Kpyr
oOyuaronuxcs, Uil KOTOPbIX MaTeMaTHKa CTAHOBUTCSA 3HAYUMBIM IpeaIMETOM, (QyHIaMEHTOM
oOpa3oBaHHs, CYHIECTBEHHO pacliupsercs. B Hero BXOISIT HE TOJbKO oOyyarouiuecs,
IUTAHUPYIOIIKME 3aHUMAThCSl TBOPUECKOM U UCCIIEI0BATENbCKOM paboToi B 001acTH MaTeMaTHKH,
uHpopMaTuku, PU3UKK, SKOHOMUKH U B JAPYrux o0NacTAX, HO U T€, KOMy MaTeMaThKa HyXHa
JUIS MCTIOJIb30BaHUA B Mpo(eccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEM.

[IpuknanHas 3HAUUMOCTH MaTEMaTUKHU OOYCIOBIEHA TeM, UTO €€ MPEAMETOM SBISIOTCS
(yHIaMeHTaJIbHBIE CTPYKTYPHl HAIIETO MHUpa: MPOCTPAaHCTBEHHBbIC (GOPMBbI U KOJIMYECTBEHHBIC
OTHOIICHHUS, PYHKIIMOHAIIbHBIE 3aBUCUMOCTH M KaTETOPUH HEOMPEIEIEHHOCTH, OT MPOCTEHIIINX,
yCBaMBAeMbIX B HEMOCPEACTBEHHOM OIIBITE, IO JOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX IS
pa3BUTHUS HAyYHBIX W TEXHOJOTHMUYECKUX HAeh. be3 KOHKpPETHBIX MaTeMaTH4YeCKUX 3HAHUMN
3aTpyJHEHO TOHMMaHWE MPHUHIMIIOB YCTPOMCTBA W HCIOJIb30BAHUS COBPEMEHHOW TEXHHKH,
BOCIIPUSTHE U WHTEPIpETAIHs PazHOOOpa3HON COIMATBbHON, SKOHOMUYECKOH, MOTUTHYECKON
uHpopmanuu, ManoddpdekTuBHa TOBCEIHEBHAs TMpaKTUYeCKas [eATeNbHOCTh. Bo MHOTHX
cdepax npodhecCHOHATBEHON NesTeNbHOCTH TPEOYIOTCS yMEHUS BBITIONHATH PAcU€Thl, COCTABIATh
QITOPUTMBI, TMPUMEHATH (POPMYIBI, MPOBOJUTH T€OMETPUUYECKHE H3MEpPEHHUS U TMOCTPOCHUS,
4UTaTh, 00padaThIBaTh, MHTEPIPETUPOBATH U MPEICTaBIATh MH(POPMAIMIO B BUJE TaOJHIL,
JIyarpamMm U rpaukoB, MIOHUMATh BEPOSITHOCTHBIN XapakTep CIyJalHBIX COOBITHH.

O/HOBpEMEHHO ¢ pacIIMpeHueM chep MPUMEHEHUs MaTeMaTUKH B COBPEMEHHOM OOILEeCTBE
Bc€ Ooee BAXKHBIM CTAHOBUTCS MAaTEMaTHYECKUH CTWJIb MBIIIICHHS, MPOSBISIONIUNACT B
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ONpeeEHHBIX YMCTBEHHBIX HaBblKaX. B mporecce n3yueHus MaTeMaTUKU B apceHall IPUEMOB U
METOJIOB MBIIIUICHUSI YEIOBEKa ECTECTBEHHBIM 0Opa3oM BKIIOYAIOTCS WHAYKIHUS M JEAYyKIUS,
0o0oO0mmenne W KOHKPETH3allMs, aHalIW3 M CHHTE3, KiIacCU(UKAUs W CUCTeMaTH3alus,
abctparupoBanue M aHanorus. OOBEKTH MaTeMaTHUECKHX YMO3aKIIOYEHHUH, MpaBWiia HUX
KOHCTPYHPOBAHUS PACKPBHIBAIOT MEXaHU3M JIOTHYECKUX IMOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus: (OpMyIMpoBaTh, 0OOCHOBBIBATH M JIOKA3bIBATH CYKICHHUS, TEM CaMbIM (OPMHUPYIOT
JIOTUYECKUI CTWIIb MblIUIEHUS. Benymas poip mpuHAUIEKUT MareMaTHKe B (OPMUPOBAHUU
QITOPUTMUYECKONW KOMIIOHEHTBI MBIIIJICHUS U BOCIUTAHUM YMEHUN J€MCTBOBATh 10 3a/JaHHBIM
JIrOpUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE M KOHCTPYMpPOBATh HOBBIE. B mpouecce perieHus
3alad — OCHOBBI JUId OpraHu3aliu y4eOHOH JesTEJIbHOCTH Ha YpOKax MaTEeMaTHUKUd —
pa3BUBAIOTCS TBOPUECKAS U NIPUKJIAHAS CTOPOHBI MBIIUICHUS.

OO0yueHne MaTeMaTuke JTaET BO3MOKHOCTb Pa3BUBaTh y 00YYAIOIIKUXCS TOUHYIO, PAallHOHAIBHYIO
1 MH(OPMATUBHYIO peyb, YMEHUE OTOMpaTh HauboJee MOIXOASIINE A3bIKOBbIE, CHMBOJIMYECKUE,
rpaduueckue cpeacTna Ul BRIPAXKEHUs! CY>KIEHUI 1 HaIrJISTHOTO UX MPEICTaBICHHUS.

HeoOxouMbIM KOMIIOHEHTOM OOIIed KyJIbTypbl B COBPEMEHHOM TOJKOBAaHHUM SBIISETCS
oOmiee 3HAaKOMCTBO C METOJAAMM MO3HAHUS JIEHCTBUTEIBHOCTH, MPEJICTaBICHUE O MpeIMeTe U
METO/Ie MaTEeMaTHKH, €ro OTJIMYUSAX OT METOJOB €CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00
OCOOEHHOCTSX MPUMEHEHHS] MaTeEMaTUKU Ul PEIIeHUs HAyYHBIX M NPUKIAAHBIX 3a1a4. Takum
o0Opa3om, MaTeMaTH4eckoe o0pazoBaHNe BHOCUT CBOM BKJIa B GopMHUpOBaHHE OOIIEH KyIbTYphI
YeloBeKa. N3ydeHnne maTreMaTuK COCOOCTBYET SCTETUYECKOMY BOCIUTAHUIO YENIOBEKA,
MOHUMAHUIO  KpPacoThl M  U3ALIECTBA MAaTeMaTUYECKUX  PACCYXACHHUH, BOCIPHUITHIO
reoMeTpUUECKUX OPM, YCBOCHHIO HJIEU CUMMETPHUH.

[IpuoputetHpiMu 1enssMu oOydeHus: marematuke B 11 kijacce Ha yriyOia€HHOM ypoBHE
IIPOJIOJIKAIOT OCTABATHCS:

- (popMHpOBaHUE LIEHTPAIBHBIX MATEMaTHUECKUX MOHATHH (4MCIO0, BEIMYNHA, T€OMETPUYECKast
¢durypa, mepemMeHHas, BEpPOSTHOCTh, (YHKIHS, MPOM3BOJHAS, WHTErpaji), 0O0CCICUMBAIONTUX
IIPEEMCTBEHHOCTh M IEPCHEKTHUBHOCTh MaTeMaTHYECKOro 00pa3oBaHHUA OO0Yy4aroLIUXCs;
MOJIBEJICHNE OOy4yaroUIMXCsl Ha JIOCTYIIHOM JUIi HHMX YPOBHE K OCO3HAHUIO B3aUMOCBS3U
MaTeMAaTUKU M OKPYXKAIOLIEro MHUpPA, MOHMMAaHUI0 MAaTEeMATUKU KaK 4acTH OOLIEH KyJabTypbl
YeJI0BEUEeCTBa;

- pPa3BUTHE MHTEJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM OOYy4aroluXcsi, M03HaBaTEIbHON
aKTUBHOCTH, HCCIIEZIOBATEIbCKUX YMEHUH, KPUTHUYHOCTH MBILIUIEHUS, HHTEpeca K H3Yy4EHHIO
MaTEMAaTUKU;

- ¢opmupoBaHue (YHKIUMOHAIBHON MaTeMaTHMYeCKOW I'pPaMOTHOCTH: YMEHMs paclo3HaBaTh
MaTeMaTU4YeCKUEe AacleKThl B PEaJbHbIX JKU3HEHHBIX CHUTyallUIX M IPU H3YYECHUM JPYTHUX
y4eOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (OpPMYJINPOBATh UX HA
A3bIKE MaTeMaTHMKM W CO3JaBaTb MAaTeMaTHYeCKHME MOJEIM, IPUMEHSTh OCBOCHHBIN
MaTeMaTU4eCKUi anmapar s peLeHus PaKTUKO-OPHEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OLICHUBATH IOy4EHHbIE PE3yIbTATHI.

OCHOBHBIMU JIMHUSIMH COJEp’KaHUs MaremMaruku B 11 kiacce yriyOn€HHOTO YpOBHs
ABIAOTCS: «Hucna U BbIUMCIEHUs», «Anredpa» («Anredpanyeckue BbhIPaXKEHU», «YPaBHEHUS
U HepaBeHCTBa»), «Hauama maremarnueckoro anammza», «['‘eomerpus» («I'eomerpuueckue
¢urypel M uX CBOHCTBay, «M3MepeHHEe TIeOMeTpUYECKUX BEIMYMH»), «BeposaTHocTs u
CTaTHCTHKAY.

JlaHHBIE JMHUM DPAa3BUBAIOTCA MApaUIeNbHO, KaXKJas B COOTBETCTBHM C COOCTBEHHOM
JIOTUKOM, OJIHAKO HE HE3aBHCHMO OJHA OT ApPYyroil, a B TECHOM KOHTAaKTE M B3aUMOJCHCTBHH.
Kpome »5TOro, mux oOBeAMHSET JIOTHYECKass COCTABIAIOLIAsl, TPATUIMOHHO MpHUCYIas
MaTeMaTHUKe W TPOHM3BIBAIOIIAs BCE MATEMaTHUECKUE KYpPChl M COJEPKATEJIbHBIE JIMHUH.
CoopmynupoBannoe Bo PI'OC COO TpeGoBaHHME «YMEHHME OIEPUPOBATH IMOHITUAMHU:
ONpEEIEHNE, AaKCUOMa, TEOpeMa, CIEJCTBUE, CBOWCTBO, IIPU3HAK, JIOKa3aTEJIbCTBO,
paBHOCWIbHBIE (POPMYTUPOBKH, yMeHUE (OopMyTupoBaTh OOpaTHOE M MPOTHUBOMOJIOKHOE
YTBEPXKACHUE, PUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, UCIIOJIB30BATH METOJ MaTEMaTHYECKON
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UHAYKLIWW, TPOBOAMUTH JOKa3aTeNIbHbIE pAacCyXAE€HUsS IIpU PEIIEHUU 3a7ad, OLIEHUBATh
JIOTUYECKYI0 TPABUIBHOCTb PACCYXAECHUH» OTHOCUTCS KO BCEM Y4YeOHBIM KypcaM, a
(dbopMupoBaHHE JIOTUYECKUX YMEHUH pachpenessieTcss Mo BCeM rojaM OOydeHHs Ha YpOBHE
cpenHero o0Iero 0opazoBaHusl.

B cootBerctBun ¢ ®I'OC COO maremaruka sSBisieTcst 00s3aTeIbHBIM MPEIMETOM Ha TAHHOM
ypoBHE oOpa3oBanusi. Hacrosmieil nporpaMmoii o MareMaTuke MpeaycMaTpuBaeTCcsl U3y4eHue
yueOHOro mpeaMera «MaremaTthka» B paMKax TpEX Y4eOHBIX KypcoB: «AinreOpa W Haudana
MaTeMaTH4ecKoro aHanusa», «l'eomerpusi», «BeposTHOCTh M cratuctuka». PopMupoBaHUE
JIOTUYECKUX YMEHUH OCYLIECTBIISIETCS] HA MPOTSHKEHUH BCEX JIET 0OyUEHUsl Ha YPOBHE CPEIHETO
o0rmiero o0pazoBaHMsI, a HIEMEHTHI JIOTUKH BKIIIOYAIOTCS B COAEPIKaHUE BCEX HA3BaHHBIX BHIIIE
Y4eOHBIX KypCOB.

PabGouas mporpaMma mo MaTeMaTHKE COCTaBJIeHa C YydeToM palOodel mporpamMmbl
BocriiTtanus. Tak kak nepexon Ha @PII B 11 kimaccax mpouCXOauT HE B MEPBBIA I'OJ U3y4EHUS
y4eOHBIX KypCOB, HAcTOSIIEH mporpaMMoil NpPeAyCMOTPEH OcCOOBIM NOpSAIOK y4eOHOTo
IUIAHUPOBAHUS B MEPEXOAHBIN MEPUOI.

OO111ee KOJMYECTBO YaCOB, HAMIPABJIICHHBIX HA M3y4YE€HUE MAaTEeMAaTUKH Ha YrilyOJEHHOM YpOBHE
B 11 xmacce 272 4daca (8 yacoB B HEICIIIO)

PABOYAS IMPOTPAMMA YYEBHOI'O KYPCA «MATEMATHUKA: AJI'EBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A»

VY4eOHbIi Kype «Anredpa U Hadaira MaTeMaTHYECKOTO aHaIHM3a» SBISIETCS OJHUM W3 HambOoee
3HaYMMBIX B TPOTpaMMe CpeaHero olmiero oOpa3oBaHWs, MOCKOJBKY, C OJHOH CTOPOHBI, OH
o0ecrieuyrBaeT MHCTPYMECHTAIBHYIO 0a3y U U3Y4eHHs BCEX €CTECTBCHHO-HAYYHBIX KYPCOB, a C
JIPYroi CTOPOHBI, POPMUPYET JOTUUYECKOE U aOCTPAKTHOE MBIIIJIEHHE 0O0YJaIOIINXCS Ha YPOBHE,
HE00XOAMMOM JUTsI OCBOSHHSI MH(OPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH U IPYTHX
IMCUUIUIMH. B paMkax JaHHOTO y4eOHOTO Kypca OOydaroliuecs OBJaJIeBAlOT YHHUBEPCATbHBIM
SI3BIKOM COBPEMEHHOW HayKH, KOTOpas (OpPMYIHUPYET CBOW IOCTIKEHUS B MaTeMaTHYECKOM
dbopwme.

VY4eOHbIi Kypc anreOpsl W Hadall MATEeMaTHYECKOTO aHaIM3a 3aKJIaJbIBacT OCHOBY JIJIs
VCIICIIIHOTO OBJIAZICHUSI 3aKOHAMHM (PM3WKH, XHMHH, OWOJIOTUH, TIOHHUMAHUs OCHOBHBIX
TEH/ICHIIMI DPa3BUTUS SKOHOMHKH W OOINECTBEHHOHW J>XWU3HHM, TMO3BOJSICT OPUEHTHPOBATHCS B
COBPEMEHHBIX IH(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIOJIb30BATh UX IS
JanpHelmero oOpa3oBaHUST W B TOBCEAHECBHOW JkM3HM. B TO ke Bpems OBIJajcHUE
a0CTPaKTHBIMU W JIOTUYECKU CTPOTUMH KOHCTPYKIMSIMHU aireOpbl M1 MaTeMaTUYeCKOro aHajn3a
pa3BUBacT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBATh
YTBEPXKJCHUS C TIOMOIIBIO WHAYKIIUU U PaCCYKJaTh JCAYKTHBHO, UCIIOJIb30BaTh 0000IIECHHE U
KOHKPETU3aIlMI0, a0CTpardpoBaHWE M AaHAJIOTHI0, (OPMHPYET KPEaTUBHOE W KPUTHUYECKOE
MBIIIUICHUE.

B xome wusyueHuss y4deOHOTO Kypca «AireOpa W Hayajla MaTEMaTHYECKOTO aHalIN3a
oOyyJaromuecsi IMOJy4alOT HOBBIM OTBIT pEIICHHUs TNPUKIAJHBIX 33]ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHUSI MAaTEMaTUYECKHUX MOJENeH peanbHbIX CUTYyalluid, WHTEPIpETallud MOTy4EeHHBIX
pElIeHni, 3HAKOMSTCS C MpUMepaMy MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U
HCKYCCTBE, C BBIIAIOIIUMHUCA MAaTEMAaTHUYECKUMHU OTKPHITHSIMHU U UX aBTOPAMH.

YueOHbIi Kypc oO0JanaeT 3HAYUTEIbHBIM BOCIUTATENBHBIM  MOTEHIIMAJIOM, KOTOPBIN
peann3yeTcss Kak depe3 yueOHBIM MarepHall, CHOCOOCTBYIOMIMHI (OPMUPOBAHUIO HAYYHOTO
MHPOBO33pEHUS, TaKk U 4epe3 crneunduky ydeOHON  JesTenbHOCTH, Tpelyromen
MPOJIOJKUTENILHOM ~ KOHIIEHTPAllMd  BHUMAHUS, CaMOCTOSATENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MMOJYUYCHHBIH pe3ynbTar.

B ocHoBe MeTomuku o0OydyeHHs anredpe M HavagaM MaTeMaTU4YecKOro aHaiu3a JIeKUT
JeSITeNEHOCTHBIN MPUHIIUT O0yYCHHSI.



B crpykrype yueOHOro Kypca «Anrebpa ¥ Hadalla MaTeMaTHYECKOTO aHallM3a» BBIJICICHBI
CIIEAYIOIINE COJIEP)KATEIbHO-METOAUUECKUE JHUHUU: «Uucina U BbIUMCICHUS, «DyHKUUU U
rpadukm», «YpaBHEHUSI U HEPpABEHCTBa», «Hadana MaremaTu4eckoro anaimm3ay», «MHOKeCTBa U
aoruka», «CinydailHele coOblTHA U BeposiTHOcTU» U «CiyvailHble BEIMYMHBI U 3aKOH
OOJBIINX YHCEI.

[ToMHMO OCHOBHBIX JIMHHM B Y4€OHBIA KypC BKIJIFOUEHBI AJIEMEHTHI T€opuH rpadoB U TEOPUU
MHO>KECTB, HEOOXOAUMBbIE Ul MOJHOLIEHHOTO OCBOEHMSI MaTepuasa JaHHOIo y4eOHOro Kypca u
CMEXHBIX MAaTeMaTH4YeCKUX Y4YeOHBIX KypcoB. JlaHHBIH y4eOHBIM Kypc  SABISIETCS
UHTErpPaTUBHBIM, IOCKOJBKY OObEIUHSET B ceOe CoAepKaHME HECKOJIBKMX MaTeMaTH4YEeCKHUX
JUCLMIUIMH, TAKUX KaK aqreOpa, TPUrOHOMETpPHUsI, MaTeMaTHUECKUN aHaIMU3, TEOPUsS MHOKECTB,
MaTeMaTudeckasi Jioruka u apyrue. [lo Mepe Toro kak oOydaromuecst OBIIaJeBarOT BcE Ooee
IIMPOKMM MAaTeMaTH4YecKHUM almaparoM, Yy HHUX [OCJelI0BaTelbHO (QopMHUpyeTcs H
COBEPIICHCTBYETCS] YMEHHUE CTPOUTHh MaTEMATUYECKYIO MOJIENb PEabHOW CUTYallUH, IPUMEHSTh
3HAHMS, T[OJYYEHHbIE MPU U3yYEHUU Y4eOHOro Kypca, Uil PpELIeHUs] CaMOCTOSTEIbHO
chopMyIUPOBAHHON MaTEMaTUYECKOM 3a/1auH, a 3aTe€M MHTEPIPETUPOBATH CBOM OTBET.
CopepxarenpHo-MeToAMYECKass JUHUS «Yucia ¥ BBIYMCICHMS) 3aBepuiaeT (popMUPOBaHUE
HAaBbIKOB HCIIOJIb30BAHUSI AEWCTBUTEIBHBIX YHCEN, KOTOPOE ObLIIO HAYaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanusi. Ha ypoBHe cpennero obmiero oopazoBanusi 0co00€ BHUMaHUE YACIACTCS
(OopMHUPOBAHHMIO HABBIKOB PAallMOHAJIbHBIX BBIYMCIIEHUH, BKIIOYAIOMIUX B Ce€0Sl HCIOIb30BaHHE
pasnmuuHbIX (OPM 3alUCH YWCIa, YMEHHUE JeNaTh NPHUKUIKY, BBITIOJTHATh MNPUOIKEHHBIC
BBIYUCIICHUS, OIEHWBATh YMCIIOBBIE BBIPAKEHUs], pabOTaTh ¢ MaTeMaTHUYECKUMH KOHCTAaHTAMH.
3HaKOMBIE OOYJAIOIIMMCSI MHOXKECTBA HATYPaIbHBIX, IIEJIBIX, PAITMOHATBHBIX U JCHCTBUTEIBHBIX
qyceNl JOMOJIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4HCENl. B KaxaoM U3 3THX MHOXECTB
paccMaTpuBalOTCsA CBOMCTBEHHbIE eMy creluuueckre 3aayd U OIepaluu: JIeJIeHHe Halleso,
OTIEpUPOBAaHUE OCTaTKaMH Ha MHOKECTBE LIEJIbIX YMCEJ, 0COOble CBOMCTBA PAallMOHANBHBIX U
MppalMOHANIbHBIX YHCEN, apu(pMeTHYecKue onepaium, a Takke U3BJIeUeHNEe KOPHS HaTypaJbHON
CTETNIeHH Ha MHOXXECTBE KOMIUIEKCHBIX 4Hcell. briaronmapsi mocienoBaTtebHOMY pacIIMpPEHUIO
Kpyra HMCMOJb3yEMbIX YHCEN M 3HAKOMCTBY C BO3MOXHOCTAMHU UX NPUMEHEHHUS I PELICHUS
pa3IMyYHbIX 33a]1a4 (popMUpyeTcs MpeaAcTaBiIeHUE O €AMHCTBE MaTEMaTUKU KaK HAYKU U €€ poJiu B
MIOCTPOCHUU MOJIEJIEH peaslbHOTO MUPA, IUPOKO UCIOJIB3YIOTCS 00001IeHIE U KOHKP €THU3alIHsL.
Jlunus «YpaBHEHUS U HEPABEHCTBA» PEATU3yeTCs Ha MPOTSIKEHUH BCEro 0O0y4eHHs Ha ypOBHE
cpenHero ooOmiero oOpa3oBaHUs, MOCKOJbKY B KaxaoM paszzene [IporpamMMbl mpeaycMOTpeHO
pellleHre COOTBETCTBYIOIIMX 3anad. B pesynbrate oOydaromuecs OBIAAEBAIOT PAa3IUYHBIMU
METO/IaMU PELICHUS] PAalMOHAIBHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHbIX, JOTapUPMUIECKIX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPAaBEHCTB M CHUCTEM, a TakKe 3a/Jay, CoJepKaliux
napameTpsl. llomydeHHbIE yMEHHUS IIMPOKO HCHOJB3YIOTCS MPHU HCCIEAOBAHUU (GYHKUIUNA C
MOMOIIBI0 TMPOU3BOJHOM, MPH pEUIeHUWH NPUKIAJHBIX 3aJad M 3a7ad Ha HaX0XACHUE
HauOOJBIINX U HAMMEHBIINX 3HaueHUi QyHkiuu. [lanHas copep)karenbHas TUHUS BKIIIOYAET B
cebs Taxxke (QopMUpOBaHHWE YMEHHUH BBINOJHATH pacd€Thl Mo ¢GopmynaaMm, mnpeoOpa3zoBaHUs
paIMOHAaTIbHBIX, UPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKe BBIPAKEHUM,
CoJIepKalIuX CTerneHu u Jyorapudmel. braromaps wu3ydeHuo anredpanvyeckoro Marepuana
MPOUCXOUT JallbHEHIee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAaKTHOTO  MBIILICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JIEAYKTUBHBIX PACCYXAEHUH, paOOThl ¢ CUMBOJILHBIMU
dbopmamu, TIpeICTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEIIeHHs IPAKTUUECKUX U eCTECTBEHHO-
Hay4HbIX 33Ja4, HArJISJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK sI3bIKa HAYKH.
CopepxarenpHo-MeToAMYECKast TUHUS « DYHKIIMU U TPaQUKU» TECHO MEPETUIeTaeTCsl C IPYruMHI
JTUHUSMU Y4eOHOTO Kypca, TOCKOJIbKY B KaKOM-TO CMBICIE 3afaéT MOCIIeOBaTeNbHOCTD
W3y4YeHHUs MaTepuana. V3ydeHWe CTENeHHOH, ToKa3aTeNbHOH, JorapuMUUYecKod u
TPUTOHOMETPUUECKUX (YHKIMH, UX CBOWCTB M TpadUKOB, HUCHOIb30BaHWE (YHKUIUN A7
pelieHus 3aJa4 U3 APYTruX Y4eOHBIX MPEIMETOB M pPEANbHON >KM3HH TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom GombIoe
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BHUMaHHE yaensercss (GOPMHUPOBAHMUIO YMEHHUS BbIpaXaThb (HOPMYIaMU 3aBUCHMOCTH MEXIY
pPa3NUYHBIMU  BEJIMYMHAMH, HCCIEIOBATh MOJYYEHHBIE (DYHKIHMH, CTPOUTh WX Tpa(UKH.
Marepuann 3TOM COACP)KATEIBLHOM JIMHUM HAlCJIeH Ha pPAa3sBUTHE YMEHUM M HABBIKOB,
IIO3BOJIAFOIITNUX BBIpAXaThb 3aBUCUMOCTHN MCXKAY  BCIWMYMHAMH B paanquﬁ (1)0pMe:
AHAIMTUYECKOW, Tpaduueckoid W crnoBecHOH. Ero wu3ydeHwe CrnocoOCTBYeT pa3BUTHIO
AJITOPUTMHUUICCKOT'O MBIIIJICHU A, CIIOCOOHOCTH K O606HI€HI/IIO u KOHKPCTHU3AlNH,
KCIOJIb30BAHUIO AaHAJIOTHH.

ConepxarenbHass auHHs «Havama wmaTeMaTH4YecKOro aHaiau3a» IMO3BOJISIET CYIIECTBEHHO
PpaClIupruTh KPYI' KaK MATCMATHYCCKUX, TaK U MPUKIAAHBIX 3aaa4, JOCTYIIHBIX O6y‘-IaIOHII/IMC$I,
TaK KaK y HUX IMOSBIISAETCS BO3MOXXHOCTh CTPOUTH IPaUKU CIOKHBIX (QYHKIIHA, ONIPEICTSATh UX
HaI/I6OJII)IHI/IC WU HAUMCHBIIIHNEC 3HAYCHUS, BBIUYHCIIATH ILIOIIAAN (1)I/Il“yp A 00BEMEI TCJI, HAXOJUTb
CKOPOCTH W YCKOpEHHs TporieccoB. JlaHHas cojepkaTenbHasi JMHUAS OTKPBIBAET HOBBIC
BO3MOXHOCTH TMOCTPOCHUA MATCMATHYCCKUX MOI[GJ'ICﬁ PCAIBHBIX CHTyaHHﬁ, TIO3BOJIACT
HaxOJUTh HaWIydlICC pPEIICHHUE B IMPUKIAAHBIX, B TOM YHCJIC COUAIBbHO-3KOHOMUUYCCKUX,
3a/layaXx. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOTO aHalih3a CIOCOOCTBYET pPa3BUTHIO
abcTpakTHOTO, (POPMATIBLHO-IOTUYECKOTO U KPEaTUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHUI
pacrno3HaBaTh IPOSBICHHS 3aKOHOB MaTeMAaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOyuaronuecs
Y3HAIOT O BBLAAIOMIUXCA PE3yJibTaTaX, MOJYYCHHBIX B XOJC Pa3BUTHUA MAaTEMATHKU KaK HAayKH, U
00 uX aBTOpax.

ConepxarenbHO-MeTOAMYECKasT JTUHUAA «MHOXECTBa W JIOTHKA» BKJIIOYACT B Ce0s DJIEMEHTHI
TECOPUHU MHOXKCECTB U MaTeMaTHYECKONU JIOTHKH. TeopeTI/IKO-MHO)KeCTBeHHBIe IpEeACTaBICHUA
IMPOHU3BIBAOT BECH KYpPC IIKOJILHOM MaTEMaTHKH U mnpeajaararoT HanoboJee yHHBepcaHBHBIﬁ
SI3bIK, OOBETUHSIOMMNA BCE pa3/ieibl MAaTEeMATHKU M €€ MPHUIIOKECHUN, OHH CBS3BIBAIOT pa3HbBIC
MaTeMaTHUYECKUE IUCLUUIUIMHBI M MX NPWIOKEHHUS B eauHoe uenoe. [losromy BaxHO naTh
BO3MOXHOCTh OOYy4YarolmeMycsi MOHUMaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK COBpPEMEHHOMU
MAaTE€MAaTHKHU U UCIOJIB30BATh €0 ISl BBIPAXKEHUSI CBOUX MBICIIEH.

Conepxannie ymHHUH «CiydaifHble COOBITHSI W BEPOSITHOCTH» CIIY’)KHT OCHOBOW ISt
dbopMUpOBaHMSI TMPEACTABICHUN O pACIpEeNeieHUH BEpOSATHOCTEH MEXAy 3HAYCHHUSIMU
CIy4yalHBIX BEIWYMH. BaxkHyl0 4YacTh B A3TOMl COAEpKATEIbHOW JIMHUM 3aHUMAET U3yUYEHUE
reOMETPUYECKOr0 U OMHOMHAIBHOTO paclpeiesieHul M 3HAaKOMCTBO C HMX HENpPEephIBHBIMU
aHaJoraMM — TMOKa3aTeJbHbIM M HOPMAaJbHBIM pacHpeleiaeHUsIMU. TeMbl, CBA3aHHBIE C
HENPEPBIBHBIMU  CIIyYallHBIMM BEJIMYMHAMU U PACHpPEACICHUAMH, aKLEHTHUPYIOT BHUMaHUE
oOyuaronuxcs Ha OMHMCAHUU U M3YyYCHHH CIY4YalHBIX SBJIECHUH C TIOMOIIBIO HEMpPEepPhIBHBIX
(b yHKIHIA. OcHoBHOE BHUMAaHHUE yJENsAeTCAd II0Ka3aTeIbHOMy M HOPMaJIbHOMY
pacrpeneneHusM.

Jpyrum Ba)KHbIM MIPU3HAKOM MAaTE€MaTHUKU KaK HAYKU CIIE€AyeT MPU3HATh CBOMCTBEHHYIO €1

CTpOTrocTh 0OOCHOBAHUU U CJ€I0OBAaHUE ONMpEeAeNEHHBIM MPaBUIaM MOCTPOSHUS JOKa3aTeNIbCTB.
3HaKOMCTBO C 3JIEMEHTAMH MAaTEeMaTH4YeCKOW JIOTMKU CHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO
MBIILIEHUST 00yYaIONINXCs, MO3BOJSET UM CTPOUTh CBOM PACCYXJICHHUS HA OCHOBE JIOTMUECKHUX
npaBul, GOPMUPYET HABBIKK KPUTHUECKOTO MBIILICHUS.
B yueGHOM Kypce «Anrebpa u Hauajga MaTeMaTHYeCKOrO aHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTH4eCKOT0 MOJENTUPOBAaHUsA, KOTOpBIE MPHU3BAHBI CHOCOOCTBOBATH (POPMHUPOBAHHIO
HaBBIKOB MMOCTPOEHUSI MOJEIIEH PeaIbHbIX CUTYAIlUH, UCCIEAOBAHUSA 3TUX MOJIENEH C MOMOUIBIO
anmaparta anreOpbl U MaTeMaTHYecKOro aHalW3a, MHTEPIPETAllUU TMOJyYEeHHBIX PE3ylbTaTOB.
Takue 3agaHusl BIUIETEHBI B KaXAbIH W3 PA3[eNOB MPOTPaMMBbI, MOCKOJIbBKY BECh MaTepHuall
y4eOHOro Kypca IIMPOKO HCIONB3YeTCs Ui pPelIeHUs TpUKIagHbIX 3anad. [Ipu pemeHun
peabHBIX TPAaKTHYECKUX 3afad oOydaroluecss pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIB30BaTh aHAJOTHIO, 0000maTh u
KOHKpPETHU3UpOBaTh Tmpodnemy. JlearenbHOCTh 1O (QOPMHUPOBAHUIO HABBIKOB pEIICHUS
MIPUKJIAIHBIX 33/1a4 OPraHU3yeTcs B MPOIECCe M3YUCHHsS BCEX TeM Y4eOHOTO Kypca «Anredpa u
Hayajia MaTeMaTHYEeCKOTO aHaIN3ay.



B paGouyto nporpaMmmy Kypca «Anrebpa u Hayalla MATEeMaTUYECKOTO aHaJIM3a» WUHTETPUPOBAH
Kypc «BeposiTHOCTh M CTaTUCTUKa». 32 OCHOBY B3ATO COJIEP)KAHUE U IIAHUPYEMbBIE PE3YJIbTAThI
yuebHoro kypca «BeposiTHOCT U ctatuctuka» B coorBerctBuu ¢ OPII 3a 11 knace, u 3a cuer
HEKOTOPOTO YIJIOTHEHHs MaTepuaina (100aBIeHus TOTIOIHUTEILHOTO | yaca Ha U3ydeHHe Kypca)
oTHeceHHoro k 11 kmaccy. IIporpamma npenycmaTpuBaeT M3ydyeHUE B TEUYEHUE OJHOIO roja
nporpaMmsl Kypca «BepositHocTb U cratuctuka» 3a 10 u3a 11 kiaccsl.

Ha usydenne yueOHOTO Kypca «Anredpa n Havyajia MaTeMaTHYECKOTO aHallM3a» OTBOAUTCS B 11
kiacce — 170 gacoB (5 yacoB B HEJIENIO, BKIIIOUAs BEPOSITHOCTh U CTATUCTHUKY).

COILEPXKXAHHUE YYEBHOI'O ITPEJIMETA

Yuciia v BbIYMCICHUSA:

Harypanbabie u nensie yncna. [[pumeHeHre npu3HakoB JEIUMOCTH LEIbIX
yuce, HanbobImii 00wt nenutens (nainee — HOJl) u Haumensblee odiee
kpatHoe (manee — HOK), octaTtkoB mo mosaymto, anroputma EBKiuma i pemieHust 3a1ad B
LENbIX YUCIIAX.

KommnekcHele uyncna. AnreOpanueckas M TpUTOHOMETpHuYeckas (QOpMBI  3amucu
KOMIIJIEKCHOTO 4Yucia. ApupMeTH4ecKue onepanuyu ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxkenue
KOMITJIEKCHBIX YHCel Ha KOOPIAUHATHOM MJIOCKOCTH.
®opmyna Myaspa. KopHu n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMITJIEKCHBIX YHCeN JUIsl pelieHns PU3NUeCKUX U TeOMETPUYECKHX 3a/au.

YpaBHeHHs 1 HEPABEHCTBA

Cucrema U COBOKYITHOCTh YpaBHEHHM M HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CHCTEMBI-
ciencTBusl. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPUUYECKUX YPAaBHEHHH C TOMOIIBIO TPUTOHOMETPHUUECKOM
OKpYKHOCTH. Pelienne TpuroHoMeTpnueckux HepaBeHCTB.

OCHOBHBIE METObI PELICHHS MOKA3aTeIbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OcHOBHBIE METObI PELICHUS UPPALIMOHATbHBIX HEPABEHCTB.

OCHOBHBIE METObI PELIEHHS] CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX,

UppalMOHANIbHBIX, TOKA3aTeNbHBIX U IOTApU(MUUYECKUX YpaBHEHUI.

YpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu.

[IpumeHeHune ypaBHEHUH, CHCTEM W HEPAaBEHCTB K PEIICHUIO MaTeMaTHYEeCKHX 3agad U
3a/lay M3 pa3iMuHbBIX OOJiacTell HAyKd M pealbHOM  KU3HHU, HUHTEPIpEeTalys IMOJy4eHHBIX
pe3yabTaTOB.

DyHKIUM U TPpaPUKH

I'paduk kommozunuu ¢ynkuuii. ['eomerpuueckue oOpas3bl ypaBHEHHIl M HEpPaBEHCTB Ha
KOOPJIUHATHOMN TUIOCKOCTH.

Tpuronomerpudeckue QyHKINUU, UX CBONCTBA U TPaUKH.

I'padmyeckue MeTobI pellieHUs] ypaBHEHHU 1 HEpaBeHCTB. | paduueckrue MeTo bl perIeHHs
3a/1a4 ¢ mapaMmeTpamu.

Hcnonb3oBanue rpadukoB (QyHKUMNA Ui HCCIEAOBAHUS IMPOILIECCOB M 3aBHCHUMOCTEI,
KOTOpbIE BOSHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYTrUX YU4EOHBIX
IIPEIMETOB U PEAIbHOM JKHU3HH.

Havana maTreMaTn4ecKkoro aHajamsa
[IpumeHeHne TPOU3BOTHOMN K MCCIIEIOBaHNIO (YHKIMH HA MOHOTOHHOCTbh U SKCTPEMYMBI.
HaxosxaeHne HanOoJIbIIero 1 HAaMMEHBIIETO 3HaUeHU I HeNpPepbIBHOW (DYHKIIMU HA OTPE3Ke.
[IpumeHeHre NPOWU3BOJHOM Il HAXOXKJIEHUS HAWIYyULIErO pELIEHUS B IPHUKIATHBIX
3ajjavax, JJIs OIpeNeNIeHUs] CKOPOCTH W YCKOpPEHMs Ipolecca, 3aJaHHOro (opMynod HiIu
rpauKoM.
ITepBooOpa3Has, OCHOBHOE CBOMCTBO nepBooOpa3HbIX. [lepBooOpa3Hbie
areMeHTapHbIX QyHKUKH. [IpaBuina HaXxoXAeHUs! IEPBOOOPA3HBIX.

Wurerpan. ['eoMerpuueckuii cMplca UHTErpaia. BeunciaeHne onpeaesi€HHOro HHTErpaja o

¢dopmyne Herotona-Jleitouuna.



[IpumeHeHne UHTETpaNa A1l HAX0XKACHUS IJI0IMIAeH UIOCKUX QUTyp U
00BEMOB T€OMETPUYECKHX TE.

[Tpumeps! pemennii quddepeHnnanbHbIX ypaBHEHNH. MaTemaTndeckoe
MO/ICTIMPOBAHUE PEATTbHBIX MPOIIECCOB C MOMOIIBIO AU (hepeHITnaTBHBIX YPaBHEHHH.

BeposiTHOCTB M CTATHCTHKA

CoBMecTHOE pacrpefiefieHue JABYX CIOydyalHbIX BenudyuH. HeszaBucuMmeble ciaydaiiHbie
BEJIMYMHBI.

Maremaruueckoe OXXHMJIAHUE CIy4allHOM BEJIWYMHBI (paclpeneieHus). [Ipumepsl
IIPUMEHEHHUSI MaTEeMaTHMYeCKOTO OKHMJaHus (CTpaxOBaHME, JIOTEpes). Maremarnueckoe
OXHJaHue OWHAPHOW CIy4YailHON BETMYHMHBL Marematuueckoe O0XUJAHUE CYMMBI
CllydallHbIX BeJMYMH. MaremMartuyeckoe OXUAAHWE TEOMETPUUYECKOIr0 M OMHOMHAIILHOTO
pacnpeeneHuil.

Jucnepcus U cCTaHAAPTHOE OTKJIOHEHUE CITy4ailHON BETUYUHBI (pacpeieieH s ).

Hucnepcuss OuHapHOM ciydailHOW BenMuYMHBL. Marematudyeckoe OKuIaHHe
MPOM3BEACHUA M JUCHEpCHUs CYMMBbI HE3aBUCHUMBIX CIydaliHbIX BenuuuH. Jlucnepcus u
CTaHJIApTHOE OTKJIOHEHHWE OWHOMMAIBHOTO pachpeneneHus. Jlucnepcuss W CTaHJApTHOE
OTKJIOHEHHE FT€OMETPUUECKOTO PACIIPEICTICHHUS.

HepaBenctBo YeObmméBa. Teopema UeoOniméBa. Teopema bepuymmu. 3akon
60mbpmuX yncen. BeibopouHslit MeTo1 uccienoBanuii. BeIOopoyHbIe XapaKTepUCTHKH.

OneHuBaHue BEPOSITHOCTH COOBITHS O BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocredmmx
TUIOTE3 C TOMOIIBIO U3YYEHHBIX pacipeIeIeHuN.

HenpepsiBHble ciydaiinble BennuuHbl. [Ipumepsl. @yHKIUSA NIIOTHOCTH
BEPOSITHOCTU pacnpenesieHusi. PaBHOMEpHOE paclpeieieHue U €ro CBOMCTBA. 3agauu,
MPUBOJAIINE K ITOKA3aTEJIbHOMY pACHpPEIEiICHUI0. 3aJadd, MPUBOJAIIME K HOPMAIbHOMY
pacnpezneneHuto. OyHKIMS MIIOTHOCTH BEPOSTHOCTH MOKA3aTEILHOTO pacipeaesieHus, QyHKIUsI
IJIOTHOCTA BEPOSITHOCTH HOPMAJIBHOIO pacnpeneiaeHus. OyHKIUS IUIOTHOCTH M CBOMCTBA
HOPMAaJIBHOTO pacIpeaeeHus.

[locnenoBarenbHOCTh OIMHOYHBIX HE3aBUCUMBIX COOBITUH. 3a1auu, MPUBOASIINE
K pacrnpezaenenuro [lyaccona.

KoBapuanus nByx ciaydallHbIX BenuuuH. KodphUIIMEHT JMHEHHON KOPPETSAIUU.

CoBMecTHbIE HAOMIOACHUS IBYX BEIUYUH. BBHIOOPOUHBIA KOAIPPHUIIMEHT KOPPEISILIHH.

Paznuune Mexnay JMHEHHON CBS3pI0 M IPUYUHHO-CIECACTBEHHOM CBsA3bIO. JIMHeiHas
perpeccusi, METOJl HAMMEHBIINX KBaIPATOB.

INJIAHUPYEMBIE PE3YJIbTATBI

JInyHOCTHBIE Pe3yabTAaThl

1) rpaxIaHCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAXKAAHCKON MO3HUIUU O0YJaroIIerocsi Kak akTUBHOTO U OTBETCTBEHHOTO
yjieHa  poccHiickoro  oOmiecTBa,  MpEACTaBIEHWE O  MaTeMaTHYeCKUX  OCHOBax
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHI, MpOIeayp TIpa)xJaHCKOro o0IiecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHE B3aMMOJCWCTBOBATH C COIHAIbHBIMH WHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIHUSIMH U Ha3HAYCHUEM;

2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:

c(OpPMUPOBAHHOCTh POCCUNUCKON TPaKJAHCKOW HIACHTUYHOCTH, YBXKEHHsS K MPOLUIOMY H
HACTOSIEMY POCCHIICKOM MaTEMaTUKH, IEHHOCTHOE OTHOIIEHHWE K JOCTHKEHHUSM POCCHICKUX
MaTeMaTHUKOB M POCCUHMCKOM MaTeMaTH4eCKOW IIKOJIbI, HWCIOJb30BAHUE STUX JIOCTUKEHUN B
JPYTUX HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHHE TYXOBHBIX IIEHHOCTEH pPOCCHIICKOTO0 Hapona, chOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHUSI, STUYECKOTO MOBEACHHMS, CBSI3aHHOTO C IMPAKTHUYECKUM MNPUMEHEHUEM JOCTUKEHUMN
HAayKd U JESTENbHOCTHIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIaJa B IMOCTPOEHUE YCTOMYMBOTO

Oynyero;



4) 3cTeTHYEeCKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHUE K MHUpPY, BKIIOYAs ICTETUKY MATEeMaTHYECKUX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a/1a4, PENICHUH, PACCYXICHUN, BOCIPUUMYHBOCTH K MATEMATHUYECKUM aCIEKTam
Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BocnuTaAHMUSA:

c(OPMHUPOBAHHOCTh YMCHHSI MPUMCHSITh MaTEMaTHYECKHWE 3HAHUS B WMHTEpecax 3I0pOBOTO U
0e30macHOTO 00pa3a JKW3HW, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3/I0POBBIO (3I0pPOBOE
MUTaHUe, COATAaHCUPOBAHHBIN PEKUM 3aHATHIA M OT/ABIXA, pEryiisipHas (pu3ndecKkas akTHBHOCTB),
(u3HYECKOEe COBEPIICHCTBOBAHUE IPH 3aHATHSIX CIIOPTUBHO-03I0POBUTEIIBHOM JICATEIHHOCTHIO;
6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAy, OCO3HAaHUE IIEHHOCTH TPYIOJIOOWS, HWHTEpPEeC K pPa3IMYHbIM chepam
npoheCCHOHANTBHON JESTEIHHOCTH, CBA3aHHBIM C MAaTEMAaTHKON U €€ MPUIIOKCHUSIMHU, YMEHUE
COBEpINIATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccu W pearnu30BBIBATH COOCTBEHHBIS
KU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIHOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHMIO HA MPOTSHKEHUU BCEH )KMU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHN
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HANPaBJIECHHOCTH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUSA:

chOpMUPOBAHHOCTh  DKOJOTUYECKOW  KYJIbTYphl, TOHUMAaHWUE  BIHUSHUSA  COIMAIBHO-
SKOHOMUYECKHX TIPOIIECCOB HA COCTOSHHE TPUPOJHONW M CONUAIBHON Cpebl, OCO3HAHUWE
rI00aNbHOTO  XapakTepa  JKOJIOTHYECKHUX  MpoOJieM, OpHUEHTalMs Ha  MPUMEHEHUe
MaTeMaTHYECKUX 3HAHWUU JJI PEIICHUs 3a7a4 B 00JIACTU OKPYKAIOIICH Cpeibl, MIIaHUPOBAHUE
MOCTYIKOB U OIICHKH WX BO3MOXKHBIX TIOCIICJICTBUMN TSI OKPYXKAIOIICH CPEIbI;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKM U OOIECTBEHHOM NPAKTHKH, TOHMMaHHWE MaTeMaTH4YeCKOW Hayku Kak cdepbl
YEJIOBEYECKOUN ACSITENIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHS LIMBUIM3ALINN,
OBJIQJICHUE S3bIKOM MATEMAaTUKN U MaTEMaTHYECKOM KYJIbTYpPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTbH OCYILECTBIISITh IPOEKTHYIO U UCCIIEN0BATENIBCKYIO JEATEIbHOCTh UHANBUIYAIbHO U
B IpYIIIIE.

MeTanpeamMeTHblIe pe3yabTaThl

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUueOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

BBISIBIISITh U XapaKTEpHU30BaTh CYIIECTBEHHbIC MPU3HAKUM MaTEMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUH MEXJy MOHATHAMH, (OPMYIUPOBATh OINpEeAETCHUS MOHSATHM, YCTaHABJIMBATh
CYIIECTBEHHBIH NPU3HAK KIaccu(PUKAIMM, OCHOBAHUA JUI1 0000IEHNs U CPAaBHEHUS, KPUTEPUHU
MIPOBOIMMOTO AHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTh U MPEOOPa3OBBIBATh CYKJACHUS: YTBEPIUTENIbHBIE U
OTpUIaTeNbHbIE, €AMHUYHbIC, YACTHBIE U 00II[1e, YCIOBHBIE,

BBISIBIISITh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUs B (PaKTax, JaHHBIX,
HAOMIOJICHUSX U YTBEPKACHUSX, MpEAsiaraTb KPUTEPUU IS BBISBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIL;

JIeNaTh BBIBOABl C HCIOJb30BAHMEM 33aKOHOB JIOTMKH, JEAYKTHMBHBIX M HWHAYKTUBHBIX
YMO3aKJIFOU€HHUI, YMO3aKIIFOUEHHUI 10 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITETIFHO JI0Ka3aTeIhCTBA MATEMaTHYECKHX YTBEPKIACHWUM (TPSMBIE U OT
MPOTUBHOTO), BBICTpPAaWBaTh AaPTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpATh CHOCO0 pelieHus yueOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEICHUS,
BBIOMpATh HanOoJIee MOIXOISIINUN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:

WCIOJIb30BAaTh BOMPOCHI KaK HCCIIENOBATENIbCKHI HHCTPYMEHT TMO3HaHUs, (OpMyIUpOBaTh
BOMPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBATH HCKOMOE M JIaHHOE,
(dbopMHUPOBATh TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINI0, MHEHHE,
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MPOBOJIUTH CAMOCTOSITEIILHO CILUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIEAOBAHUE IO YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHHS, TMPOIIECCA, BBISBICHUIO 3aBHUCHMOCTEH
MEX Iy 00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMH;

CaMOCTOSITENIBHO (hOPMYIUPOBaTh OOOOIIEHUS W BBIBOABI MO pe3yiabTaTaM IMPOBEAEHHOTO
HaGJIIOI[eHI/IH, HCCIICA0BaHMsA, OUCHUBATL NOCTOBCPHOCTD MMOJYUCHHBIX PE3YyJIbTAaTOB, BBIBOJOB U
000011IeHHI;

IMPOTrHO3UPOBATHL BO3MOIKHOC PAa3BUTUC IPOLCCCa, a TAKIKC BBIABHUI'ATb HNPCAIOJIOKCHHUA O €Iro
Pa3BUTHUH B HOBBIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

BBISABJIATDH IIe(l)I/IIII/ITI)I HHq)OpMaHHH, JaHHBbIX, HGO6XO[II/IMI)IX IJi1 OTBE€Ta Ha BOHIPOC M A
peleHus 3a1a4uu;

BbIOMpaTh  MH(GOpMALMI0O W3  HMCTOYHHMKOB  Pa3jIMUHBIX  THUIOB,  aHaJIU3UPOBATh,
CHUCTEMATHU3UpPOBaTh W MHTEPHPETUPOBATH MHGOPMALMIO pPA3IUYHBIX BHUJIOB U  (opm
MIpe/ICTaBJICHMUS;

CTPYKTYpUpPOBaTh HH(POPMAIMIO, NPEACTABIATh €€ B PA3NMYHBIX (OpMax, WILTIOCTPUPOBATH
rpaduuecku;

OIIEHMBATh HAAEKHOCTh MHPOPMALIMH 10 CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.
KoMMyHHKaTUBHBbIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUS

Oouenne:

BOCIIPUHUMATh U (OPMYIIMPOBATH CYXKIEHHSI B COOTBETCTBUU C YCIOBUSMHU U IIENIIMU OOILIEHUS,
SICHO, TOYHO, T'PaMOTHO BbIpa)KaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U IMUCBMEHHBIX TEKCTaXx,
JlaBaTh MOSCHEHUS 10 X0y PeLIeHUs 3aaul, KOMMEHTHPOBATh MOJTY4YE€HHBIN pe3ylbTaT;

B XoJle OOCYXIEeHHUS 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIaeMOW TeMbl, MpPOOIEeMBbl,
pemaeMoi 3a7a4M, BbICKa3bIBaTh WJEH, HAILlEJICHHbIE HA MOMCK PEIIEHHs, CONOCTaBIATh CBOU
CYXJIEHHsI C CYXJECHUSAMH APYrMX YYaCTHMKOB JUaJIora, OOHapyKUBaTh Pa3IM4HUe U CXOJCTBO
MO3UILMMH, B KOPPEKTHOU (opMe (popMyIupoBaTh pa3HOIJIACUS, CBOM BO3PAKEHMS,;

IPEICTaBIATh PE3yJAbTaThl PpELICHUS 3aJadyd, OSKCIEPUMEHTa, HCCIENIOBaHMs, IPOEKTa,
CaMOCTOSITEJIBHO  BbIOMpaTh (opMmaT BBICTYIUIEHHA C Y4€TOM 3aJad IpPE3eHTalUu U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepPcaJbHbIe yUeOHbIE 1eliCTBU

Camoopranuszanms:

COCTaBJIATh IUIAH, AITOPUTM pEIIEHUs 3aJauyd, BBIOMpPATh CIOCOO peleHus ¢ y4éToMm
UMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHUaHThI PELIEHUH ¢ y4ETOM HOBOM MH(pOpMaLUH.

CaMOKOHTPOJIb, JMOLMOHAJIbHBIH HHTEJVIEKT:

BJIaJIeTh HaBbIKAMM IO3HABATEJIbHON peQueKcur Kak OCO3HAHUS COBEpLIAaeMbIX ACUCTBUH U
MBICIIMTEIbHBIX ~ IPOLIECCOB, HX  PE3ylbTaTOB, BIaJeTh CIIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS MPOLIecca U pe3ysIbTaTa pPelIeHnss MaTeMaTHUeCKOM 3ajauu;

IpPEIBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IIpM pELIEHUM 3aJa4d, BHOCHUTH
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HallIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIM U YCIOBUSAM, OOBSICHATh MPUYUHBI TOCTUKEHUS WU
HEIOCTWXKEHHUS ~ PE3YyJbTaTOB  JEATEIbHOCTH, HAXOIUTh  OMIMOKY, JaBaThb  OLICHKY
IpPUOOPETEHHOMY OTIBITY.

CoBMmecTHast 1eATEJIBHOCTD:

MOHMMaTh W HCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHONW M WHAMBUAYAJbHOW pPabOTHl mpu
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1€JIb COBMECTHOM JIeSTENbHOCTH, IUIAHUPOBATh
OpraHu3alio0 COBMECTHON paloThbl, pacmlpenensTh BHIbI paboT, IOroBapuBaThbcs, 00CYXKIATh
IpoIece U pe3yabTaT paboThl, 0000IIaTh MHEHHUS! HECKOJIBKUX JIIOCH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCykaeHus, OOMEH MHEHUWH, «MO3roBbIE
IITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOU JAEUCTBUS C
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IPYrUMH 4IEHAMH KOMAaH/bl, OLIEHMBATh KAayecTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

IIpenmeTHble pe3yJibTaThI

K xonity o6ydenus 11 kjacce oOy4yaromuiics MOIyYUT CIEAYIOUINE MPEIMETHBIE PE3YIbTATHI
[0 OTACNBbHBIM TeMaM pabodell mporpammbl Y4eOHOTO Kypca «Ajnrebpa M Hauana
MaTeMaTHYECKOIO aHAIU3a»:

Ymncna u BbIYUCICHHUS:

cBOOOJTHO OTIEPHPOBATH MOHATUSAMH: HATYPaIbHOE M IIEJI0€ YMCII0, MHOXKECTBA HATYPAIbHBIX U
LETBIX YKCEN, UCIIOIB30BaTh NMpu3Haku Aenumoctu menbix yucen, HOJ u HOK natypanbHbIX
qyces AJIs pelleHus 3aja4, IpUMEHATh alroput™ EBkinna;

cBOOOJTHO OIEPUPOBATH MOHITHEM OCTAaTKa 10 MOJMYJIO, 3alHCHIBATH HATypaJbHBIE YHCIIA B
Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHITUSIMH: KOMIUIEKCHOE YHCJIO M MHOKECTBO KOMIUJIEKCHBIX YHCET,
MPEJCTaBIATh KOMIUIEKCHBIE 4MCIa B aireOpamdyeckol M TPUTOHOMETpHUYECKor (dopme,
BBINIOJIHATH apu(PMeTHyYecKue onepamnnuy ¢ HUIMH U 1300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.
YpaBHeHusi U HepaBeHCTBA:

CBOOOJHO OINEpPUPOBATh MOHATHSAMH: HppAllMOHAIbHbBIE, MOKa3aTeIbHble M JOrapupMHUUEcKue
HEPaBEHCTBA, HAXOJUTh X PEUIECHHs C TOMOUIbIO PABHOCUIIbHBIX N1EPEXO0I0B;

OCYILIECTBIISITH OTOOP KOPHEN MpPU PEeIIEeHUH TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJHO  ONEpUPOBATH  IMOHSATHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO, IMPUMEHSTh
Heo0xo1uMble (GOPMYIIBI 17151 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJHO ONEpUPOBATh MOHATHSIMH: CHCTEMa U COBOKYIMHOCTb YPaBHEHMH M HEpPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI I CUCTEMBI-CIIEJICTBUS, HAXOIUTh PEIICHUsI CHCTEMBI M COBOKYITHOCTEN
palMOHANBHBIX, WPPALMOHAIBHBIX, IIOKA3aTENbHBIX U JOrapu(MHUUECKUX YpPaBHECHHH W
HEpPaBEHCTB;

pemaTb  palMOHaNbHBIC,  UpPpallMOHAJbHBIC,  IIOKa3aTelbHble, JorapupMuyeckue U
TPUTOHOMETPUUECKHE YPAaBHEHMsSI U HEPABEHCTBA, COAEPIKaINe MOIYIIH U ITapaMeTphl;
IPUMEHATh paduueckre MeToIbl Ul PELICHHMs YpaBHEHMIl M HEpPAaBEHCTB, a TaKXKe 3a/1ad C
napameTpamy;

MOJIEIUPOBATh PEAJIbHbIE CUTYAllMM Ha S3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YpAaBHEHUS,
HEpaBEHCTBA M MX CHCTEMBbl [0 YCIIOBUIO 3aJaud, HCCIEeI0BaTh I[OCTPOEHHBIE MOJEIU C
UCIOJIb30BAHUEM allllapata ajareopsl, MHTEPIPETUPOBATH OJTYUYEHHBIN pPe3yibTar.

DOYyHKUUM U TPaPUKH:

CTPOUTH I'paMKU KOMIO3ULUHU QYHKIUI C HOMOIBIO 3JIEMEHTAPHOIO UCCIIEOBAHUS U CBOWCTB
KOMIIO3MLIMY JIBYX (DYHKLUH;

CTPOMTh reoMeTpHUUecKre 00pa3bl ypaBHEHUH M HEPAaBEHCTB HAa KOOPIUHATHON IJIOCKOCTH;
cBOOOJIHO ONEPUPOBATH NOHATUAMMU: I'paMKU TPUTOHOMETPUUECKUX (QYHKLUH;

IPUMEHATh (PYHKIMU [T MOJCIUPOBAHMS U UCCIIEJOBAHUS PEAIbHBIX IPOLIECCOB.

Hayana MaTeMaTH4ecKoro aHajan3a:

UCIOJb30BaTh IPOU3BOHYIO JJIs MCCIeI0BaHUS (YHKLIUU HA MOHOTOHHOCTb U SKCTPEMYMBI;
HaXO0/UTh HauOOJIbIlIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIMHM HEPEPHIBHOM Ha OTPE3KeE;
UCIOJb30BaTh MPOU3BOJHYIO Ul HAaXOXJIEHUS HAWIYYLIero pPEeHIeHUs B MPUKIAAHBIX, B TOM
YHUCIIE COLMAJIBbHO-DKOHOMUYECKHX, 3aJadax, U1 OINpEAEICHUs CKOPOCTH U YCKOpPEHUs
nporiecca, 3aaHHOro (GopMyIoi 1iu rpadukom;

CcBOOOJTHO OIEpUpOBaTh MOHATHUAMHU: IEPBOOOpa3HasA, OINpENeNEHHBIH MHTErpaj, HaXOAUTh
nepBoOOpa3HbIe NIEMEHTAPHBIX (YHKUMNH M BBIYUCIATH MHTErpaid no Qopmyine HeroTona-
Jleibnuma;

HaXOJUTh IIOUIA/IU TIIOCKUX (UTYp U 0OBEMBI TEN C TOMOIIBIO MHTETpaa;

UMETh IMPEJICTaBICHHE O MaTEMaTHUYECKOM MOJEIMPOBAHMM Ha IPUMEPE COCTABIICHUS
middepeHnanbHbIX ypaBHEHUH;

pemaTh MPHUKJIAIAHbIE 3aJauyd, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKOTO M (PU3NYECKOTO
XapakTepa, CpeICTBaMU MaTEMaTH4ECKOI0 aHaJIN3a.
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BeposiTHOCTB M cTATHCTHKA:

OIICpUpPOBATH INOHATUAMU: COBMCCTHOC pacipeaciiCHuc ABYX CHy‘-Iaf/’IHBIX BCJINYHMH,
UCTOJB30BaTh TAOMUIly COBMECTHOTO PpACHpENENICHUsl JIBYX CIy4allHBIX BEIMYUH IS
BBLICJIICHUA PacCIpCaAcCICHUS Ka)I(I[OfI BCJIMYMHBI, OHNPCACICHUA HCE3aBUCUMOCTH CJIy‘-IElﬁHBIX
BEJINYHH;

CBO6OZIHO ONeprupOBaTh IMOHATUEM MATCMATHYCCKOTO OXHIAaHUA CJIy‘{af/'IHOI\/JI BECINYHNHBI
(pactipenenenusi), MPUMEHATh CBOWCTBA MAaTEMAaTUYECKOTO OXHUIAHUS TpPU PEIICHUM 3ajad,
BBIYMCIIATE MATEMaTUYECKOE OKUAAHHE OMHOMHUAIBHOIO M F€OMETPHUYECKOIO PACIpEIEICHHUIH;
CcBOOOJTHO OTEpPHpPOBATh MOHATHUSAMH: TUCIIEPCHS, CTaHAAPTHOE OTKJIOHEHHE CIydaifHOU
BEJIMYMHBI, INPUMEHATh CBOWCTBA AMCIEPCHUM CIy4allHOW BEIWYMHBI (pacnpeiesieHus) Mpu
peICHMU 3a/Ja4d, BBIYUCIATH OUCHCPCUI0 W CTAHAAPTHOC OTKIIOHCHUC T'COMCTPHUYCCKOI'0 U
OMHOMUAJIBHOTO PacIpe/IeIeHHUI;

BBIYMCIAT  BBIOOPOYHBIE  XapaKTEpPUCTUKM 1O  JaHHOW  BBIOODKE W OLIEHUBATH
XapaKTCPUCTUKHU FCHCpEU'II:HOﬁ COBOKYITHOCTH JOAaHHBIX II0 BBI60pO‘-IHI)IM XapaKTCPpUCTUKAM.
OneHuBaTh BEPOATHOCTH COOBITUH W TPOBEPSTH MPOCTEHIINE CTAaTUCTUYECKUE THUIOTE3bI,
MOJIB3YSICh U3YYEHHBIMH PaCpEACIICHUSIMH.

TEMATHYECKOE INTAHUPOBAHUE

Ne HanmeHoBaHMe pa3je/ioB U TeM KosunyecTBo yacoB JJIeKTPOHHbIE
MpPOrpaMmabl Bcero KonTposbnbie | nudposbie
padoThbI oOpa3oBaTe/ibHbIC
pecypchbl

1 OyHKIUT 1 TpadUKH. 7 https://resh.edu.ru

2 HenpepbiBHbIEe DYHKITHH. 13 1 https://resh.edu.ru
[IpousBoaHas

3 HccnenoBanue GpyHKIui ¢ momoriso | 17 1 https://resh.edu.ru
MPOU3BOJTHOM

4 DreMeHThl TeOpun rpadoB 3 https://resh.edu.ru

5 CiydaiiHble OIBITHI, CITydaiiHbIC 2 https://resh.edu.ru
COOBITHS U BEPOSTHOCTH COOBITHIA

6 Onepanuu HajJ MHOKECTBAMHU U 3 https://resh.edu.ru

coOpITHsIMH. CII0KEHUE U
YMHOKCHUC BepOHTHOCTeﬁ.
YcnoBnHas BCPOATHOCTD.
He3zaBucumeie coOBITHS

7 DeMeHThl KOMOWHATOPUKH 4 1 https://resh.edu.ru
8 [TepBoOOpa3Has u UHTETpa 12 1 https://resh.edu.ru
9 I'padyku TPUrOHOMETPUYECKUX 10 1 https://resh.edu.ru
¢ynkuuit. Tpuronomerpuueckue
HEepaBeHCTBA
10 | UppauuonansHele, mokaszarenbusie U | 20 1 https://resh.edu.ru
JorapupMUIECKIe HEPABCHCTBA
11 Cepun mocienoBaTeNbHbBIX 3 https://resh.edu.ru

ucnbitaHuid. Mcneitanus beprysum.
Crydaiinblii BBIOOp M3 KOHEUHOU
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COBOKYITHOCTH

12 | Cnyy4aiiHble BETUUUHBI U 8 1 https://resh.edu.ru
pacrpeaeneHust

13 | KoMmruiekcHble yncia 9 1 https://resh.edu.ru.

14 | HarypasibHbIC U LIENbIC YUCIIa 10 1 https://resh.edu.ru

15 | 3akoH GOJIBIIUX YUCET 2 https://resh.edu.ru

16 | DieMeHTHI MaTeMaTH4eCKON 3 https://resh.edu.ru
CTATHCTHKH

17 | HenpepbIBHBIC CiTy4aliHbIC BETUUUHBI | 2 https://resh.edu.ru

(pacmipenenenus), moka3zaTeabHOE U
HOPMAJILHOE pacIpeieNIeHuUs

18 | Pacnpenenenue [Tyaccona 1 https://resh.edu.ru

19 | CBa3b MexTy ClTy4allHBIMU 3 1 https://resh.edu.ru
BEJINYHHAMH

20 | Cuctembl paliOHAJIbHBIX, 12 https://resh.edu.ru

MppalMOHANIbHBIX TTOKA3aTEeNbHbBIX U
Jorapu(pMUUECKUX YpaBHEHHM

21 | 3agaym ¢ mapameTpamu 13 1 https://resh.edu.ru
22 [ToBTOpEeHue, 0600IICHNE, 13 1
cUCcTEMAaTU3aIys 3HaHUH
OBILIEE KOJIMYECTBO YACOB IIO | 170 12
I[TPOTPAMME

PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHUKA: TEOMETPUS»

I'eomerpus sBIseTCsT OJHMM U3  0a30BBIX KYpCOB Ha YpPOBHE CpEIHEro OOLIero
o0pa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOKHOCTh U3YUEHUS TUCLMILIIMH €CTECTBEHHO-HAYYHOU
HaIpaBJICHHOCTH M IPEAMETOB T'yMaHUTapHOro Iukia. [IockonbKy Jjormdeckoe MbILUICHHE,
dbopmupyeMoe MpU M3yYEHUM OOYYalOUIMMMCA IOHATUHHBIX OCHOB TIE€OMETPUH, IpHU
JI0Ka3aTelbCTBE TEOPEM U IMOCTPOSHHM LIETIOYKU JIOTMUECKUX YTBEP)KICHMH NpH pPELIeHUU
reOMETPUYECKUX 3a/1a4, YMEHHUE BbIABUIaTb M OINPOBEpraTb TI'MIIOTE3bl HENOCPEACTBEHHO
UCIOJB3YIOTCS IMPH  PELIEHHH 3aJjad  e€CTECTBEHHO-HAy4yHOTO LMKJIAa, B  YaCTHOCTU
¢bu3nyeckux 3aaay.

Lenp ocBoeHust mporpammbl yyeOHoro kypca «I'eomerpusi» Ha yriyOn€éHHOM YpOBHE —
pa3BUTHE HHIUBHUIYAIbHBIX CIOCOOHOCTEH OOy4aromuxcs TMpH U3YYEHHUH T'€OMETpUH, Kak
cocTraBisoneil npeaMerHol obractu «MaTtematuka U MH(OpMaTHKa» dYepe3 obecreueHue
BO3MOKHOCTH TPHOOPETEHUsI M UCHOJIb30BaHUs OoJiee TIyOOKMX T€OMETPUUECKUX 3HAHMM U
NeWcTBUH, Crenu(pUYHBIX T€OMETPHH, U HEOOXOAUMBIX AJIS YCIEIIHOTO Mpo(ecCHOHAIBHOTO
00pa30oBaHus, CBA3aHHOIO C HCIIOJIb30BAaHUEM MaTeMaTHKH.

[IpuopuTeTHBIMM ~ 3a7a4aMud  Kypca  T€OMETpUM  Ha  YIIyOn€HHOM  ypOBHe,
pacIMpSIOUIMMH U YCHJIUBAIOIIUMHU Kypc 6a30BOr0 YPOBHS, SBJISIOTCS:

pacipeHye IpeaCcTaBiIeHUs] 0 TEOMETPUHN KaK 4acTH MUPOBOM KyJbTYphl U (popMHUpOBaHUE
OCO3HAHHUS B3aMMOCBSI3U T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

(dbopmMHpoBaHME TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIIHX
MaTeMaTHYECKUX  MOJENAX, IO3BOJSIONIMX  ONUCBIBATH M M3y4yaTh pas3HbIC SIBJICHUS
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OKpYXKAIoIllero MHpa, 3HaHHE MOHATHHHOTO ammapara 1o paszaeny «CrepeoMeTpus» ydeOHOTo
Kypca T€OMEeTpHH;

dbopMupOBaHHE yMEHHUS BJIAQJETh OCHOBHBIMH TOHSATHUSMH O TPOCTPAHCTBEHHBIX
durypax W UX OCHOBHBIMH CBOHCTBAMH, 3HaHHWE TeopeM, GOpMyT H yMEHHE WUX
MPUMEHITh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOIUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHUS
3azay;

(dbopMupOBaHHE YMEHHS paclo3HaBaTh Ha YepTekaxX, MOJCISIX U B PEATbHOM MHpE
MHOTOTPaHHUKHU W Tella BpalIeHUs, KOHCTPYHPOBATh I€OMETPUYECKUE MOJICIH;

(dbopMupoBanue MMOHUMAaHUS BO3MOXHOCTH AKCHMOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYeCKUX TeopHil, (HOPMUPOBAHHE TMMOHUMAHUSA POJIM AKCUOMATHUKH TPHU MPOBEIACHUU
pacCyKIeHUH;

dbopMupoOBaHME YMEHHUsI BIAJETh METOJAMHU JIOKa3aTeJIbCTB U QJITOPUTMOB PEIICHHS,
YMEHUS WX TPUMEHATh, TPOBOJUTH JIOKA3aTEIbHBIE PACCYXKACHUS B XOJI€ PELICHUS
CTEPEOMETPUUECKUX 3a]1a4 U 33]71a4 C MPAKTHUECKUM COJIEpKaHUEM,

(opMHpOBaHUE MPEJCTABIECHUS O HEOOXOJUMOCTH JI0Ka3aTeIbCTB INPHU
000CHOBAaHMM MATEMaTHYECKUX YTBEPKJACHHH M POJM aAKCUOMAaTUKH B  TPOBEACHUHU
JETYKTUBHBIX PaCCyXJICHUH;

pa3BUTHE H COBEPIICHCTBOBAHWE WHTEIUIEKTYaIbHBIX UM TBOPUYECKHX CIOCOOHOCTEH
00yJaroImxcsi, TMO3HABATEILHOW AaKTHBHOCTH, HCCIIEIOBATEIbCKUX YMEHUM, KPUTHYHOCTHU
MBIIIUICHHSI, THTEpeca K U3yYEHUIO0 TE€OMETPHH;

dbopmupoBanre  (PYHKIHMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW T'E€OMETPUU: YMEHUS
pacmo3HaBaTh TPOSBICHHUS] TEOMETPUYECKHX TMOHSATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CUTYAIUSIX U IPH H3YUYCHHUH JIPYTrUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJECIMPOBAHUSA PEAIbHBIX CHUTYyallMd, HCCIECI0BaHUSA
MIOCTPOCHHBIX MOJIEJIeH, MHTEPIIPETALIMH MTOJTYyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIEpP)KAaTEIbHBIMU JIMHUSAMHU y4deOHOro Kypca «['eomerpus» B 11  kiacce
sapisioTes: «Tena BpamieHus», «BeKToppl M KOOpAMHATHI B MPOCTPAHCTBE», «JIBUMKEHUS B
MIPOCTPAHCTBEY.

CdopmymupoBannoe Bo DPI'OC COO TpeboBaHHE «YyMETh ONEPHPOBATH MOHITHSIMUI,
pEJIEBAaHTHBIMU TE€OMETpUU Ha YriayOnEHHOM ypoBHe o0OyueHusi B 11 Kiacce, OTHOCUTCS KO
BCEM COJIep)KAaTeIbHBIM JUHHUSIM Y4eOHOro Kypca, a (OpMUPOBAHUE JIOTMUECKUX YMEHUI
pacmpeznensercs HE TOJbKO IO COJEp)KATEJbHBIM JHHHUSAM, HO U IO TrojamM OOydYeHHs.
Copepxanue o0Opa3oBaHUS, COOTBETCTBYIOIIEE  IPEAMETHBIM  pe3ylbTaTaM  OCBOCHUS
OdenepanibHON pabouell MPOrpaMMsl, pacnpenenéHHbIM 1o rojiam 0o0yueHus,
CTPYKTYPHUPOBAHO TakuM 00Opa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPHUHIMIIAAILHBIM BOIPOCAM
oOyuaromuecss oOpaliaguch HEOJHOKPATHO. OTO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
F€OMETPUYECKUMH TMOHSITUSIMM Y HABBIKAMHU [IOCJIENOBATeIbHO M  MOCTYMAaTeabHO, C
coOiroicHHeM NPUHIIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYATh B OOIIYIO CHUCTEMY
TeOMETPHUECKUX MPEJICTaBICHUM 00yJaronuxcs, paciupsis u yriuyonsas e€, oOpa3ysa HIpovHbIe
MHO>KECTBEHHBIE CBSI3U.

Ilepexon K M3Y4YEHHIO TE€OMETPUM Ha YIrIIyOJEHHOM YpPOBHE MO3BOJIAET: c03/1aTh
ycnoBust it auddepeHnuany o0ydeHusl, TOCTPOCHUSI MHIUBUIYAIbHBIX 00pa30BaTeNbHBIX
mporpaMM, OO0eCTeYuTh YrIYyONEHHOE W3Y4YeHHE T'e€OMETPUM KaK COCTaBIAMONIEH Y4eOHOTO
npeamera «MaTtemaTukay; MOJATOTOBUTh  OOYYAIOIIMXCS K  MPOJOJDKEHHIO  H3y4eHHS
MaTeMaTHUKH C y4d€ToM BbIOOpa Oymymieil mnpodeccun, obecnednBas MPEEeMCTBEHHOCTh
MeXAy OOIINM U TTPo(dhecCHoHATbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpus» Ha yriayOonéHHOM ypoBHe oTBOAHTCS 102
gaca (3 yaca B HEJIENIO).
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COJAEPKAHME YYEBHOTI'O ITPE/IMETA

Tena Bpamenust

[TonsTHs: WIMHApPUYECKAsh TIMOBEPXHOCTh, KOHHWYECKAash IMOBEPXHOCTh, chepudeckas
MIOBEPXHOCTh, OOpasyrolue mnoBepxHocTed. Tena BpallleHUS: LUIMHIAP, KOHYC, YCE€UEHHBII
KOHYC, cdepa, map. BzaumHoe pacmonoxkenue cdepsl U IUIOCKOCTH, KacaTelbHask INIOCKOCTh
K cdepe. M3o0pakeHue Ten BpamleHHs Ha IUTOCKOCTH. Pa3BépTka IMIIMHApPAa W KOHYcA.
Cummerpus cdepsl 1 mapa.

O6béM. OcHoBHBIEe cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPAMOYrOJIHHOTO
napajuienenumnena u cieactsus u3 He€. OOBEM MpSIMONW M HAKIOHHOW TPHU3MBI, [IJIMHJIPA,
nupamMuibl 1 konyca. O0bEM 11apa U apoBOro CETMEHTA.

KoMmOunanmu Ten BpaiieHus W MHOTOTpaHHMKOB. [Ipu3Ma, BmucaHHas B IWJIMHJID,
omnucaHHas okoJio ImwinHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
chepbl MIOCKOCThIO. [loHSTHME MHOrOrpaHHMKa, ONMCAHHOTO OKOJO cdepbl, cdepsl,
BMHUCAaHHOW B MHOTOTPAHHUK HJIM TEJIO BpaIEHUSI.

[Inomans MOBEPXHOCTH IMIMHApA, KOHYyca, Iomaab cpepbl U e€ yacreid. [logobue B
npoctpaHcTBe. OTHomieHHe O0O0BEMOB, IUIOIIAJEH MOBEpPXHOCTEH MOJMOOHBIX  QUIYp.
[IpeoOpa3oBanue mnonoOusi, romoTeTus. PemieHwe 3agady Ha IUIOCKOCTH C MCHOJB30BaHUEM
CTEpEOMETPUUYECKUX METOJIOB.

[loctpoenne ceyeHHi! MHOTOTPAaHHMKOB M TeJl BpallleHHUs: CEYEHHUS IWIMHIpPA
(mapanminenbHO W TEPHEHIAUKYISIPHO OCH), CEYeHHUs KOHyca (MapauielbHOE€ OCHOBAaHUIO H
MpoxoJsliee dYepe3 BEpIIMHY), CEUEHHUsS IIapa, METOAbl IOCTPOEHHS CEYEHHI: MEeTOJ
CJIEJIOB, METO/I BHYTPEHHETO IPOEKTUPOBAHNUS, METO/] IIEPEHOCA CEKYILEH TIOCKOCTH.

BekTOopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanud  HaJa BEKTOpamMu. BekTOpHOE yMHOMXEHHE
BeKTOpoB. (CBoOHCTBAa BEKTOPHOrO yMHOKeHHUA. [IpsMoyronpHas cucTtemMa KOOpAUHAT B
npoctpanctBe. KoopmuHatel BekTopa. Pasnokenume Bekropa mo Oasucy. KoopawnaTtHO-
BEKTOPHBINA METOJ] IPU PELICHUH F€OMETPUYECKUX 3aa4.

JABuKeHHMsI B IPOCTPAHCTBE

JIBmxenus mnpocTtpancTBa. OrtoOpaxeHus. JIBwkeHus u paBeHCTBO (uryp. OOmue
CBOWCTBA JIBWJKEHMWA. Buapl IBMKEHUI: NapajyieibHBIM MEPEHOC, LEHTPaJIbHAs CUMMETPUS,
3epKajbHas CHUMMETpHUs, MOBOPOT BOKpyr mpsmMoil. I[IpeoOpazoBanus monoOus. [Ipsmas u
cdepa Diinepa.

IINTIAHUPYEMBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3y/IbTaThl

1) rpaskaaHcKoe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTh I'PAXAAHCKOM MO3UIUKM OOYYarOLIErocsi Kak aKkTUBHOI'O U OTBETCTBEHHOI'O
YjieHa  POCCHUICKOro oOuiecTna, IpEICTaBICHUE O MATEeMaTHYECKUX  OCHOBAX
(YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHMMH, NMpOLEAYyp TIpakJaHCKOro oOIecTBa
(BBIOODPBI, OIPOCHI M JPYyroe), YMEHHE B3aUMOJEHCTBOBAaTh C COLMAIBbHBIMU HMHCTUTYTaAMH B
COOTBETCTBUHU C MX (PYHKIMSIMU U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

C(OPMHUPOBAHHOCTb POCCUHUCKOM TI'pa)aHCKOW HMIEHTHMYHOCTH, YBAXEHHMs K IMpPOLUIOMY U
HACTOSILIEMY  POCCHHMCKOM  MaTeéMaTWKH, LEHHOCTHOE  OTHOLIEHHE K JIOCTHIKEHUSIM
POCCHMCKMX MaTeMaTHMKOB M POCCUICKOM MaTeMaTHYeCKON IIKOJbl, MCIOJIb30BAaHUE  ITHX
JOCTIDKEHUHM B JIpYTHX HayKaX, TE€XHOJIOTHSX, chepax SKOHOMHUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoia, c(OPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, dTUYECKOIO IOBEICHMS, CBSI3aHHOIO C IPAKTHUYECKUM NPUMEHEHMEM JOCTHKEHHUN
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HAayKM M JIeATEIbHOCTBIO YUYEHOr0, OCO3HAHHE JIMYHOIO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO
Oymymero;

4) 3cTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY MAaTEeMaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PELICHUH, PacCyXACHUI, BOCIPUUMYUBOCT K MAaTEMaTHUECKUM acCHEKTaM
Pa3JIMIHBIX BUAOB UCKYCCTBA,

5) ¢u3uyueckoe BOCIUTAHUE:!

C(bOpMI/IpOBaHHOCTI) YMCHHA MNPHUMCHATH MATCMATHYCCKHUC 3HAHWA B MHTCPCCAX 3A0POBOIO U
0e3omacHOTO 00pasza XWU3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 370pPOBBIO  (3I0pOBOE
NUTaHWe, COAJTaHCUPOBAHHBIM  pPEXHUM  3aHATHH H OTABIXA, peryiaspHas Qu3nueckas
aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE IPHU 3aAHATUSX CIOPTUBHO-030POBUTEIBHOMN
JeSTeTbHOCTBIO;

6) TpyZ0BOE BOCIIUTAHUE:

TOTOBHOCTh K TpPYAY, OCO3HAaHWE IIEHHOCTH TPYAOJIOOUs, WHTEpPEC K PazIUuyHbIM cdepam
npodeCCHOHANBHOM  JIEATETbHOCTH, CBS3aHHBIM C MaTeMaTUKOM H €€ MPUIOKCHHUSIMHU,
YyMEHHE COBEpLIaTh OCO3HAaHHBIM  BBIOOp Oyaymiell mnpodeccuM W peanu30BbIBATH
cOOCTBEHHBIE JKU3HEHHLIE I1IJIaHbl, TOTOBHOCTH u CHOCOOHOCTD K MAaTe€MaTUi4ICCKOMY
00pa30oBaHUIO U CaMOOOpPA30BaHUI0 Ha MPOTSKEHUHM BCEH >KU3HU, TOTOBHOCTh K AKTHBHOMY
Y4acCTUIO B pCHICHUH MPAKTUYCCKUX 3aaa4 MaTeMaTHIeCKOM HAIpaBJICHHOCTH,

7) 9KOJIOTUYECKOE BOCITUTAHUE:!

cOPMUPOBAHHOCTh ~ DJKOJIOTUYECKOM  KyJAbTYphl, = MOHMMaHHE  BJIMSHHUS COLMAIbHO-
HSKOHOMHYECKUX IIPOLIECCOB HAa COCTOSIHUE IPHPOJHOW M COLUAIBHOW Cpesibl, OCO3HaHHE
rJI00AJIBHOTO  XapakTepa HKOJIOTMYECKUX MpoOieM, OpHeHTalus Ha MIpUMEHEHNE

MaTeMaTHYeCKUX 3HAaHUW I8 peleHus 3adad B o0JacTu OKpyXaromied  cpeapl,
IJJAHUPOBAHUE MOCTYNKOB M OLIEHKH HX BO3MOXKHBIX MOCIEACTBUN ISl OKPYKAOIIEH CpEJIbl;
8) IEeHHOCTH HAYYHOTO TO3HAHMUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHMS], COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HaykKM M OOIIECTBEHHON MpaKTUKH, IMOHMMAaHME MaTeMaTHYecKOil HayKu Kak cdepbl
YEJIOBEYECKOM  JIEATEIBbHOCTH, JTamoB €€ pa3BUTUA W 3HAYUMOCTH JUISl  Pa3BUTHUA
UMBWIM3ALMHK, OBJIAJICHUE S3BIKOM MATEMaTWKHM M MAaTeMaTH4eCKOW KyIbTypoHM  Kak
CPEICTBOM IIO3HAHUSA MHUpPA, TOTOBHOCTh OCYILECTBIISITH IPOEKTHYK0 M HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHANBUIyaJIbHO U B IPYIIIE.

MeTanpeamMeTHble pe3yabTaThl

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUueOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

BBISIBIISIT M XapaKTePU30BaTh CYIIECTBEHHBbIE MPHU3HAKK MATEMaTHUYECKUX OOBEKTOB,
MOHATHM, OTHOIIGHUH  MEXAYy MOHATUSAMHU, (OPMYIUPOBATH OMpENCNICHUs MOHATHUH,
yCTaHABIMBATh CYILIECTBEHHBIM NpHU3HAK KiIacCU(PUKAIMU, OCHOBaHUS [Uisi 00O0OLIeHUs u
CpPaBHEHHUS, KPUTEpUU [POBOJAMMOIO AaHaIM3a; BOCIPUHUMATD, dbopmynrpoBaTh u
peoOpa3oBbIBaTh  CYXKJACHUS: YTBEPIUTENbHbIE M OTpUIIATEIbHbIC, €IWHUYHBIC, YaCTHbIC U
oO11ue, yCIOBHBIC, BBISIBISTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHUBOPEUHS
B (akTax, JaHHBIX, HAOMIOJCHUAX M YTBEPXKICHHSIX, IMpeajaraTb KPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

JIeNIaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aK/IIOUEHNH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO J0KA3aTEeIbCTBA MAaTEMAaTHUYECKUX YTBEP)KJIECHUM (IIpsiIMble M OT
MPOTUBHOTO), BBICTpPAaWBaTh AaPTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS U BHIBOJIBI;

BBIOMpaTh crmoco® pemeHuss y4yeOHOM 3agaud  (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pemieHus, BbBIOMpaTh Hauboyiee MOIXOAAUIMM C  y4ETOM CAMOCTOSITENBHO BBIJCICHHBIX
KPHUTEPHEB).
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Ba3oBble ncciieqoBare/ibCKue AeiCTBUA:

WCIOJIb30BaTh BOMPOCH KaK HCCIICIOBATEILCKANA WHCTPYMEHT MO3HAHUS, (OPMYITHPOBATH
BOMPOCHI, (UKCHPYIOLINE MPOTHBOPEYHE, NpoOJieMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dhopMHpOBATh THIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

MIPOBOJAUTH  CAMOCTOSITEJIBHO  CIUIAHUPOBAaHHBIM ~ AKCHEPUMEHT, MCCIEAO0BAHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OObEKTa, SIBJICHHUS, IPOLIECCA, BBISIBICHUIO
3aBUCUMOCTEN MEXIY 00bEKTaMHU, SBICHUSIMHU, IPOLECCAMM; CAMOCTOSITENIbHO (OPMYIUPOBATH
0000ImeHNsT © BBIBOJABI 10 pe3ylIbTaTaM IPOBEAEHHOTO HAONIOJCHUS, HCCIICIOBaHUS,
OIIEHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTATOB, BEIBOJOB M 000OIICHU;

MIPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTUE IPOIECCa, a TAKXKE BBIIBUTATH MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATH JeUIIUTHI MH(GOPMAIMH, TAHHBIX, HEOOXOJUMBIX IJIsi OTBETa Ha
BOIPOC U JUISl pELIeHUs 3a/1a4H;

BBIOMpAaTh  WMH(OpPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,  aHAJIM3UPOBATH,
CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATh HWHOOPMAIMIO PA3IUYHBIX BHJIOB U (Hopm
MIpe/ICTaBJICHMUS;

CTPYKTYpHpOBaTh  HH(POPMALMIO,  TMPEACTaBIATH €€ B pa3Iu4Hblx  (opMax,
WJUTIOCTPUPOBATH TpadudecKH;

OIIEHWBATh  HAA&KHOCTh  HMHPOPMAMH  TO0  CAMOCTOATEIHHO C(HOPMYTUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTUBHBbIEC YHUBEPCAJIbHbIEC y4eOHbIE 1eiiCTBUSA
Oouenne:

BOCIPUHUMATh U (POPMYIHUPOBATH CYXKICHHS B COOTBETCTBHHM C YCIOBUSMH U LEISIMHU
oOmieHus, $SCHO, TOYHO, TPaMOTHO BBIp@XaTh CBOIO TOYKY 3pEHUSI B YCTHBIX U
MMCBMEHHBIX TEKCTaX, [aBaTh IMOSCHEHHS IO XOJIy peUIeHHs 3aJaud, KOMMEHTHPOBATh
MOJIYYCHHBIN pe3yJIbTaT;

B XOJIle OOCYXICHHsS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAAEMOW TEMBbI, MPOOIEMBI,
pelaeMoil 3ajayM, BBICKA3bIBaTh UJAEH, HAlleJICHHbIE HAa TIIOUCK PEIICHUS, COIMOCTaBIIATH
CBOM CYXJEHHUS C CYXICHUSIMHU APYTUX YYaCTHHUKOB JHaliora, OOHapYyXHBaTh pa3jidyhe H
CXOJICTBO TO3MIIMH, B KOPpeKTHOU ¢opMme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKECHHUS;

MPEJICTaBIATh PEe3yJbTaThl pEHICHHs 3aJayd, SKCIEPUMEHTa, HCCIEIOBAHUS, IPOEKTa,
CaMOCTOSITEJIBHO  BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3a7ay Mpe3eHTaluu U
0COOEHHOCTEH ayIUTOPUH.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanus:

COCTaBIIATh IUIAH, aJrOPUTM pEIICHUs 3a/Jadyd, BBIOMPATh CHOCOO pelIeHHs ¢ Y4ETOM
HMMEIOIIUXCA PECypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIaJIETh HAaBBIKAMH TIO3HABATENBHOM pe(dIeKCUM KaK OCO3HAHUS COBEPILIAEMBIX JIEHCTBUI U
MBICIIUTENBHBIX ~ MPOIIECCOB, UX pE3ydbTaTOB, BIAJAETh CHOcoOaMu CaMOIIPOBEPKH,
CaMOKOHTpOJII TMpolLecca M pe3yibTaTa pPELICHHs MaTeMaTH4YeCKOU 3a1auu;

NpeABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH pEHICHUH 3aJaud, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE pe3yJbTaTa IENU U YCIOBUSAM, OOBSCHATh MPUYUHBI TOCTHKEHUS
WM HEJAOCTI)KEHUS Ppe3ylbTaTOB JEATENbHOCTH, HAaXOJUTh OIMOKY, JaBaTh OIICHKY
MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW M WHAWBUIYaTbHOU pabOTHI MpHU
pelmieHnd y4eOHBIX 3aja4, NPUHUMATh IIeJIb COBMECTHOM NESITeNbHOCTH, IUIAHUPOBATH
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OpraHu3alii0 COBMECTHOW pPabOThI, paclpeaeisTbh BUIAbl paboT, AOTOBapUBATHCS, OOCYXKIATh
MpoLecc W pe3yiabTar padboThl, 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpPYMIOBBIX (opmax paboTel (0OCyxkaeHus, OOMEH MHEHHUH, «MO3TrOBbIC
IITYpPMBI» W WHBIE), BBINOJHATH CBOIO YacTh PabOThl M KOOPAMHHUPOBATH CBOU JCHCTBUS C
IPYrUMH  YJICHAMHM KOMaHbBI, OILIEHUBATh KAa4eCTBO CBOETO BKJIAJa B OOMIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
IIpeameTHbie pe3yabTaThl
K xonny 11 kiacca odyyaommiicsi HAyYuTCH:

e CcBOOOJHO ONEPUPOBATH TMOHATHSIMHU, CBS3aHHBIMH C IMJIUHAPHYECKOW, KOHHYECKOU
u ceprueckoil TOBEPXHOCTAMH, OOBACHATH CHOCOOBI MOTYYCHUS;

® ONEpUpPOBATH MOHATHAMH, CBA3aHHBIMH C TEJIaMH BpAIEHHS: IMJIMHAPOM, KOHYCOM,
cdepoil u mapowm;

e pacrnio3HaBaTh Tejla BpauleHus (LWIMHAP, KOHYC, cepa u Mmap) M OOBACHATH
CHOCOOBI OJY4YEeHHsI TEJ BpalCHUS;

e KjaccU(UIUPOBATH B3aUMHOE PACTIOJIOKEHHE C(Pephl U TIIOCKOCTH;

® BBIUMCIATH BEIUYMHBI DJEMEHTOB MHOTOTPAaHHMKOB M TEJ BpamleHHs, OObEMBI H
TUTOIIA I TIOBEPXHOCTEH MHOTOTPAaHHUKOB W TENl BPAIICHWUS,

TE€OMETPUYECKUX Tell C MPUMEHEHHEM (HOpMYIT,

e CBOOOJHO OIEPHPOBATH MOHITHAMH, CBA3aHHBIMH C KOMOMHAIMSMHU TEI
BpamieHusi ¥ MHOTOTPAaHHWKOB: MHOTOTPaHHHWK, BIHCAHHBIA B cQepy W OIMUCAHHBIA OKOJIO
cdepsl, chepa, BIMCaHHAS B MHOTOTPAaHHHK HJTH TEJIO BPAIICHUS;

® BBIUMCIATH COOTHONICHHUS MEXKIY IUIOMAASIMHA MOBEPXHOCTEH M 00BEMaMHU TTOAOOHBIX
TeI,

e u300pakaTh u3ydaemble (GUTYPHI, BBITIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU W3
PUCYHKOB TIPOCTBIX OOBEMHBIX (UTYP: BUI CBEPXY, COOKY,

CHU3Y, CTPOUTH CEUEHUs TEJ BPAlllCHHUS;

® U3BJICKATh, UHTEPIPETUPOBATD u npeoOpa3oBbIBAThH uH(popMaLIo 0

MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEACTaBIEHHYIO Ha
YyepTekax U pUCYHKAX;

e cBOOOJIHO ONIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTRE;

®  BBINOJIHATH OTEPALH HAJl BEKTOPaAMU;

® 33/1aBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOP/MHAT;

e pemath TIEeOMETPUYECKHE 3a/aydl Ha BBIYUCICHHUE VIJIOB MEXKIY MPSAMBIMH |
IJIOCKOCTSIMU, BBIYMCIIEHUE PACCTOSIHMA OT TOYKH 1O IIJIOCKOCTH, B 1IE€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPMHATHOTO METOIa MPH PELICHUH;

e CBOOOJHO OMNEPHPOBATh TMOHATUSMHU, CBS3aHHBIMH C JIB)KEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JBUKEHUM;

® BBINOJHATh HM300pPAKEHUS MHOTOTPAHHUKOB M TEN BpAIICHHUS NpPU MapaICIbHOM
MepeHoce, LEHTPAIbHON CHUMMETPHUH, 3€PKATbHONH CHMMETPHUH, IPU TOBOPOTE BOKPYT
MpsAMOM, IpeoOpa3oBaHuUs MOA00HS;

® CTPOWUTh CEUEHUS MHOTOTPAaHHUKOB M TN BpAIllEHUS: CEUeHUS [UIUHApA
(mapannenbHO U MEePIEeHINKYISIPHO OCH), CeUeHUs KOHYca (TapalijieibHbIe

OCHOBAHHUIO U MPOXOJIAIINE Yepe3 BEPIINHY), CEUEHUS 11apa;

® UCMOJb30BATh METOJbl MOCTPOCHUS CEUEHUI: METO] CIEJ0B, METOJ

® BHYTPEHHEro MPOEKTUPOBAHUS, METO] IEPEHOCA CEKYIIeH MII0CKOCTH;

®  JIOKa3bIBaTh FT€OMETPHUECKUE YTBEPKACHUS;

® [PUMEHATh TreoMeTpuyeckue (akThl Ui pEUIeHHs CTePEeOMETPUYECKHUX 3ajad,
MPENOoJaraloliX HECKOJIbKO IIAroB peIIeHUs, €CIU YCIOBH

MIPUMEHEHHUS 33/IaHbI B IBHOW U HEIBHOU (hopMme;

e pemarh 3a7adyd HA J0KA3aTeNbCTBO MATEMATHMUECKWX OTHOLIEHUH W HaXOXICHUE
T€OMETPUYECKUX BEINYMH;
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IIPUMEHATH IIPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHMKALMOHHBIE CHUCTEMBI
IIpU PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATHh IIOJIyYCHHBIE 3HAHUS Ha IIPAKTHKE: CpaBHMBAaTh, AHAIM3UPOBATH U
OLICHUBATDH peabHbIC CUTYyallMH, IPUMEHATh U3yYEHHBIE IIOHATUS, TEOPEMBI, CBOMCTBA
B TpOILIECCe TIOMCKA PENICHHS MaTeMaTU4ecKu CHOPMYITUPOBAHHONH MPOOIEMBI,
MOJIEIMPOBATh pEAIbHBIE  CUTyallud Ha  sA3BIKE  TE€OMETPUHM,  HCCIENOBaTh
IIOCTPOCHHBIE MOJIETIM C HCIIOJIIB30BAHUEM TIE€OMETPUYECKUX IOHATUH U TEOPEM,
ammapara anreOphl, pemarh NPAaKTUYeCKUE 3aJadyd, CBS3aHHBIC C HAXO0XJICHUEM
r€OMETPUYECKUX BEJINYHUH;

UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS TEOMETPUM KaK COCTaBHOM

yacTu (pyHIaMeHTa pa3BUTHS TEXHOJIOTUH.

TEMATUYECKOE IINTAHUPOBAHHUE

Ne HaunmenoBanue pasgenoB u | KoaudecTso yacos DJIeKTpOHHbIe LN poBbIe
TEeM NPOrpaMmMbl Bceero KontposabHbie | 00pa3oBaTe/bHbIe
padoThI pecypchbl
1 [ToBTOpEHue, 06001eHNE U 10 https://ege.sdamgia.ru/
CHUCTEeMaTH3allusl 3HAHUI
2 BexTopsl B mpocTpaHcTBe 13 1
3 AHAJIUTHYECKAs] TEOMETPUS 11 1 https://resh.edu.ru/subject/51/
4 O0BEM MHOTOTPAHHHKA 14 1 https://ege.sdamgia.ru/
5 Tena Bpamenus 23 1 https://ege.sdamgia.ru/
6 HHO}HMM TOBCPXHOCTH 1 9 1 https://ege.sdamgia.ru/
00BEMBI KPYTIIBIX TEJ
7 JBroxeHust 5 1 https://resh.edu.ru/subject/51/
8 [ToBTOpEeHuE, 0600IICHNE 1 17 1
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 102 7
110 [IPOTPAMME
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