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denepanbHas pabouas nporpamMma mo ydyeOHOMy mpeameTry «MareMarukay
(6a30BbBIi YPOBEHB) (TpeaMeTHAs 001acTh « MaTemaTrka U HH(OPMATHKA ) BKITFOYACT
NOSICHUTENLHYIO  3aMMCKY, COJAepKaHue OOyuYeHMs, TIJIaHUPYEMbIE PE3YJIbTaThl
OCBOECHHS TPOrpaMMBbI IO MAaTEMATHKE, TEMATUUYECKOE TNIAHUPOBAHUE.

[TosicHuTENIbHAS 3aMUCKA OTPAXKAaET OOIME LU U 3a/1a41 U3YYECHHUSI MATEMATUKHY,
XaPaKTEPUCTUKY TMCUXOJOTMUECKUX MPEANOCHIIOK K €€ M3YUECHHUIO 00yYaroIUMKCS,
MECTO B CTPYKTYype y4e€OHOro MijiaHa, a Takke MOAXOAbl K OTOOpY colepKaHMs, K
OMPEACTICHUIO TUTAHUPYEMBIX PE3YJIbTATOB.

ConepxaHrie 0Oy4eHHsI PACKPBIBAET COACPKATENbHbIE JIMHUM, KOTOPbIC
npeiaralTes 1 00s3aTeNIbHOTO U3YUEHUS! B KQXKIOM KJ1acce Ha YPOBHE CPEAHETO
o0mero o0pa3oBaHusl.

[Tnanupyembie pe3ysibTaThl OCBOCHHUS MPOrpPaMMbl MO MAaTEMaTHUKE BKIHOYAOT
JIMYHOCTHBIE, METAMPEIMETHBIE PE3YJIbTAThl 32 BECh MEPHOJ OOYUYEHUS Ha YPOBHE
cpemHero 001Iero 00pa3oBaHus, a TAKXKE MPEAMETHBIC JOCTHXKEHUS 00y YarOIErocs 3a
KKIbIA TOA 00yUYCHHS

HOACHUTEJBHASA 3ATINCKA

[IporpaMmMa MO MaTeMaTHKE Ha YPOBHE cCpeaHero olmiero oOpa3oBaHUs
pazpadorana Ha ocHoBe PI'OC COO ¢ y4éTOM COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA,
OPEIbIBISIEMBIX K MATEMaTUYeCKOMY O0Opa3oBaHUIO, M TPaAUMLMA POCCUICKOrO
oOpazoBanusi. Peanuzanus mporpamMMmbl 10 MaTeMaTHKE OOECMEUMBAET OBJIAJCHUE
KJTIOYEBBIMM  KOMIIETEHIIUSMHU, COCTABJISIOIIMMU OCHOBY JJIi CaMOpa3BUTHUS U
HEMPEPHIBHOIO 00pa30BaHusl, LEIOCTHOCTh OOIIEKYJbTYPHOTO, JIMYHOCTHOTO U
MO3HABATEIBHOTO PA3BUTHS JINYHOCTU O0YUAIOIIUXCS.

B mporpamme 1no MareMaTHKe yUYTE€Hbl UACH U MOJIOXKeHUsl KOHLIENIMK pa3BUTHSI
MaTeMaTHIecKoro oOpasoBanust B Poccuiickoii ®dexepanun. B COOTBETCTBUU ¢
HA3BaHUEM KOHIICTII[MK, MaTeMaTH4yecKoe 0O0pa3oBaHUE [MOHKHO, B UYACTHOCTH,
OPEOCTABNIATh  KaKAOMY OOydYarolEMyCss BO3MOXKHOCTb JOCTUIKCHUS yPOBHS
MAaTEMATUYECKAX 3HAHWM, HEOOXOAMMOTO A JAJIbHEHIICH YCHEIIHOM >KW3HU B
obuiectBe. UMEHHO Ha pelICHUE 3TOM 3aJa4M HALEJIEHA TPorpaMMa o MareMaTHKe
0a30BOr0 ypOBHSI.

B snoxy uudposoii Tpanchopmaiuu Bcex chep ueoBEUECKOM NEATETbHOCTH
HEBO3MO)KHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM  4YEJIOBEKOM 0e3  0a30Boi
MaTeMAaTUYECKON TMOATOTOBKU. YK€ B UIKOJE MAaTeMaTHKa CIYXXUT OMOPHBIM
OPEIMETOM JJIsl U3YUEHUS] CMEKHBIX JUCHUIUIMH, & B KU3HU TOCJIE IKOJIbI PEATBHOM
HEOOXOIMMOCTBIO CTAHOBUTCSI HEMPEPBIBHOE 00Pa30BaHUE, UTO TPEOYET MOJTHOLUEHHOM
0a30B0i1 00E00pa30BATENBLHON MOATOTOBKK, B TOM YUCJIE U MAaTEMATUYECKONH. ITO
0OYyCJIOBJIEHO TE€M, YTO B HAIlM JAHU PACTET YMCIIO CMELUMAIBbHOCTEH, CBSI3aHHBIX C
HEMOCPEJACTBCHHBIM MPUMEHEHUEM MATEMATUKK: U B Cepe IKOHOMUKH, U B OU3HECE,
U B TEXHOJOTUUYECKHUX 00NACTAX, U JAKE B ryMaHUTApHbIX cepax. Takum oOpazom,



KpYyr oOy4arommxcs, yis KOTOPhIX MaTeMaTHUKa CTAHOBUTCS 3HAUYUMBIM MPEIMETOM,
CYLIECTBEHHO PACIIMAPSIETCS.

[TpakTiyeckas MOJIE3HOCTh MATEMATUKK OOYCJIOBJIEHA TEM, YTO €€ MPEAMETOM
ABIISIIOTCS (PyHIAMEHTAIBHBIE CTPYKTYPBI HALLETO MAPA: MPOCTPAHCTBEHHBIE POPMBI U
KOJIMYECTBEHHBIC OTHOLICHHS OT MPOCTECHNINX, YCBAMBACMBIX B HEMOCPEICTBEHHOM
OMBITE, MO0 MAOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JUIS Pa3BUTHS HAyYHBIX H
TEXHOJIOTMYECKUX WAECH. be3 KOHKPETHBIX MaTeMaTHUYECKUX 3HAHWW 3aTpyIHEHO
NOHMMAHWE TPUHLUIIOB YCTPONCTBA W WCHOJB30BaHUS COBPEMEHHON TEXHUKH,
BOCIPUATAE W WHTEPNPETAlMs PA3HOOOPA3HOM COUMANbHONW, HSKOHOMHYECKOH,
NOJMTHYECKOH  mH(popManmu, Manod(p(eKTHBHA TMOBCEOHEBHAS MPAKTHYECKAS
AEATENBHOCTh. KakmoMy YenoBeKY B CBOEH IKM3HM MPUXOAUTCS BBIMOJIHATH
JOCTATOYHO CJIO’KHBIE PACYETBI U COCTABJIATH HECIOKHBIC AITOPUTMBI, HAXOAWTH
HY>)KHbIE (QOpMYJIbI W MNPUMEHITh WX, BIAJETh NPAKTHUYCCKAMHA NPUEMAMHU
rEOMETPHUYECKUX M3MEPEHUI U TOCTPOCHUM, YUTATh NHPOPMALUIO, TPEACTABICHHY O
B BUAY TaO/ML, auarpamMM M TpapuKOB, XUTh B YCIOBUSX HEONPEIACIEHHOCTH W
NOHUMATh BEPOSATHOCTHBIN XapakTeP CyUYaitHBIX COOBITHIA.

OOHOBPEMEHHO C pacIlIupEHUEM Cc(Pep MPUMEHEHHUS MATEMATUKN B COBPEMEHHOM
obOmiecTBe BCE 00Jic€ BaKHBIM CTAHOBUTCS MATEMATUUCCKUM CTWIb MBIIUICHUS,
NPOSIBIISIOIIMICS B ONMPEACTEHHBIX YMCTBEHHBIX HaBbIKax. B mpomecce m3yyeHHs
MAaTEMATUKA B apCceHal NPUEMOB M METOJOB MBILIICHHUS YETOBEKA €CTECTBEHHBIM
00pa3oM BKJIFOYAIOTCS MHAYKLMS U AeAyKIUs, 0000IIEHNE U KOHKPETU3ALKS, aHAIN3
U CHHTE3, KJIaccu(pukalms W CUCTEMATH3alusi, a0CTpParMpOBaHWE W AHAJIOTHSIL.
OOBEKTBl MAaTEMaTHYECKUX YMO3AKIKOYCHHN, MpaBWIa HMX KOHCTPYWPOBAHUS
PacKpBIBAOT MEXAHU3M JIOTUYECKUX MOCTPOEHUH, ClIOCOOCTBYIOT BBIPAOOTKE YMEHHUS
(opMyIMpoBaTh, 0OOCHOBBIBATh W JOKA3bIBATH CY>KICHHUS, TEM CAMBIM Pa3BUBAIOT
JIOTUYECKOE MBIIIJIEHHE. MaTeMaTHKE MPUHAJICKUT BEAyLIas poJib B GOPMUPOBAHUH
AITOPUTMUYECKOH KOMIIOHEHTHI MBILUICHUS U BOCIIUTAHWMA YMEHHH NEHCTBOBATH MO
3alaHHBIM AJITOPUTMaM, COBEPIIEHCTBOBATh U3BECTHBIE M KOHCTPYMPOBATh HOBBIE. B
NPOLECCE PEUICHHS 3a1a4 - OCHOBHOH YUeOHOM NEATENBHOCTH HA YPOKAX MAaTEMATUKH
- Pa3BHBAKOTCS TBOPUECKAS W MPUKJIAIHAS CTOPOHBI MBILLICHUSI.

OOyueHHnEe MaTeMaTuKe 1aéT BOBMOXKHOCTh PA3BUBATH Y 00YYAOIIUXCS TOYHYIO,
PallMOHAIBHYIO0 W MH(POPMATHBHYIO PeYb, YMEHUE OTOMPATh HAUOOJEE MOAXOIAIINE
SA3BIKOBBIE, CUMBOJIMYECKUE, TPAPUUECKHE CPEACTBA UISl BBIPAKEHUS CYXIACHUNA W
HarJsAHOTO UX MPEACTABICHUSI.

HeoOxommmMbpIM KOMIIOHEHTOM OOILIEH KyJIbTYPBl B COBPEMEHHOM TOJIKOBAHWU
ABJIIETCS  OOINEE 3HAKOMCTBO C METOJAMH MO3HAHUS  ACHCTBHTEIBHOCTH,
NPEICTABICHHE O MPEAMETE M METOAEC MAaTeMaTHKH, €r0 OTJIMYHMS OT METOJOB
€CTECTBEHHBIX U T'YMAHUTAPHBIX HAyK, 00 OCOOECHHOCTSX MPUMEHEHUS MATEMaTHKH
JUIS PELICHUSI HAYYHBIX M TMPUKIAAHBIX 3a1a4. TakuMm o0pa3oMm, MareMaTu4ecKoe
o0pa3oBaHKe BHOCUT CBOM BKJIa[ B (JOPMUPOBAHUE OOIIEH KyJIBTYPbl YETOBEKA.

H3yueHre MareMaTuku CIOCOOCTBYET 3CTETUYECKOMY BOCIHMTAHUIO YEIOBEKA,



NOHMMAHHIO KPACOThl M HM3SIIECTBA MATEMATHYECKUX PACCYXACHUN, BOCIPUSATHIO
reOMETPHUYECKUX (POPM, YCBOCHHIO UIEU CUMMETPHUH.

[TpuoputeTHbiMu LennssMu 00yueHust matematke B 10-11 knaccax Ha 0a3oBOM
YPOBHE SIBIISIFOTCS:

(OpPMUPOBAHKE LEHTPAIBHBIX MATEMATHYECKUX MMOHATUI (YMCIIO, BETMYMHA,
reoMeTpuyeckas (urypa, nepeMeHHas, BEpPOSTHOCTh, (DYHKIHMS), 0OECIECUMBAOIIUX
NPEEMCTBEHHOCTh M MEPCHEKTUBHOCTH  MATEMaTHYECKOro  00pa3oBaHMs
o0y Jaroumxcs;

NOJABEACHUE O0Yy4YaroIUXcs HAa JOOCTYMHOM JUIsi HHUX YPOBHE K OCO3HAHWIO
B3aMMOCBSI3M MAaT€MAaTUKX U OKPY’KAFOLIErO MUPA, IOHUMAHUE MATEMATUKHA KaK YaCTH
o0LICH KyJIbTYPhI YEJIOBEUECTBA,

Pa3BUTHE HMHTEIUICKTYAIBHBIX W TBOPYECKUX CIOCOOHOCTEH OO0ydarommxcs,
NO3HABATENIBHON AKTUBHOCTH, UCCIIEOBATENBCKUX YMEHU A, KPUTUYHOCTH MBILLUICHHUS,
WHTEPECA K N3y YCHUIO MATEMATHKH,

(opMupoBaHKHE (PYHKUMOHAIBHONH MAaTEMaTHYECKOH TPAMOTHOCTH. YMEHHS
pacro3HaBaTh MATEMATUYECKKUE ACMIEKTHI B PEATbHBIX JKHU3HCHHBIX CUTYalMsIX U TPU
U3YYCHUH  JPYTHX  Y4YeOHBIX  MPEIAMETOB, TMPOSIBIICHUS  3aBHCHMOCTEH W
3aKOHOMEPHOCTEH, (POpMynMpoBaTh WX HA S3BIKE MATEMAaTUKA W CO3JaBaTh
MAaTEMATUYECKAE MOJIENH, MPUMEHATH OCBOCHHBI MAaTEMATHUYECKH anmapar Juis
pPELICHUS] TMPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4, WHTEPNPETUPOBATH M OLICHUBATH
NOJIyYEHHBIEC PE3YJIBTATHL

OCHOBHBIMM TTMHUSAMHU conepkanuss mMaremaruku B 10-11 xiaccax sBISIFOTCS:
«YUucna u BEIYMCIEHUSY, «ANreOpay (« ANreOpandecKue BEIPAKEHU», « Y DPABHEHUS U
HEPABECHCTBAY ), «Hauana MaTEMaTHYECKOTO aHATTA3aY, «["eomeTrpus»
(«'eomeTpuueckne (Qurypel M uX CBOHCTBa», «M3MepeHHE TreOMETPUUYECKUX
BEIIMUMHY), «BEpoATHOCT W CTAaTUCTUKA». JlaHHBIE JIMHHUA  Pa3BHUBAKOTCS
napajyieibHO, Kakaas B COOTBETCTBUM C COOCTBEHHOW JIOTMKOW, OJHAKO HE
HE3aBHCHMO OJIHA OT APYTOH, a B TECHOM KOHTAKTE W B3aumoachHcTBun. Kpome storo,
X O0BEIUHSET JTOTUYECKAs COCTABJISIFOIIAS, TPAAMIMOHHO MPUCYINAs MATEMATHKE U
NPOHU3BIBAKOIIAS BCE MATEMATUYECKUE KYPChl MW COJAECPKATENIBHBIE  JIMHUM.
ChopmymupoBannoe B DI'OC  COO TpeOoBaHWE  «BIAJACHHE METOJAMU
J0KA3aTeNbCTB, AITOPUTMAMU PELICHUS 3a1a4, yMEHUE (POPMYJTMPOBATH OMTPEACICHHUS,
AKCUOMBI i TEOPEMBL, IPUMEHSTh MX, MPOBOIUTH JOKA3aTEIIbHBIE PACCYKACHUS B XO/E
PELICHUS 3a]a9» OTHOCUTCSA KO BCEM YUEOHBIM KypcaM, a POPMUPOBAHUE JIOTUUECKUX
YMEHHWH pacnpeaciseTcss Mo BCEM rojam OOy4YeHHMsl Ha YPOBHE CPEIHEro o0miero
oOpa3oBaHusl.

B cootreercTBum ¢ ®I'OC COO maremaTHKa SBISETCS 00513aTENbHBIM TPEAMETOM
Ha JJAHHOM YpOBHE 0Opa3zoBaHus. [Iporpammoii mo maremMaTuke npeayCcMaTpuBacTCs
u3ydyeHne ydyeOHOro mpeamera «Marematmka» B pamkax TPEX Y4YEOHBIX KyPCOB:
«AnreOpa W Hayajga MareMaTWYeCKOro aHanm3ay, «l'eomeTpus», «BeposTHOCTH W
CTaTHCTUKA». DOPMUPOBAHUE JIOTUYECKUX YMEHHN OCYILECTBISETCS HA MPOTSHKEHUN
BCEX JIET O0YUYCHHUS HA YPOBHE CPEIHErO OO0IIECro 00pa3oBaHusl, a AJIEMEHTHI JJOTUKH



BKITFOYAKOTCS B COJICPYKAHUE BCEX HA3BAHHBIX BBILIE YYEOHBIX KyPCOB.

OO01wee YncIio 4acoB, PEKOMEHIOBAHHBIX AJ1s1 K3yUYEHUsSI MaTeMaTuKH - 340 4acos:
B 10 kmacce - 170 yvacoB (5 yacoB B Henenmo), B 11 knacce - 170 yacoB (5 4acoB B
HEJIEIIO).
IHHJIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUA ITPOI'PAMMbI
IHO MATEMATHUKE HA YPOBHE CPEJIHET'O OBHIEI'O OBPA3OBAHUA

H3ydeHue MareMaThKi Ha YPOBHE OCHOBHOT'O OOILEr0 0Opa3oBaHMsl HATPABJICHO
HA JIOCTMKCHUE OOYYAIOIIMMUCS JMYHOCTHBIX, METAMPEAMETHBIX W MPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIBTATOB OCBOCHUS YUEOHOTO MPEeaMETA.

JIMUHOCTHBIE PE3YJIbTATDBI

B pe3ynbrare u3ydeHusi MaTEMaTUKKA HA YPOBHE CPEIHETO O0IIEro 00pa3oBaHuUs
y oOy4aronierocst Oy 1y T c(pOpMUPOBAHBI CIAEAYIOIIUE TUYHOCTHBIE PE3YJIBTATHI:

1) rpaxaaHcKoro BOCIUTAHMS:

Cc(OPMHUPOBAHHOCTh TPAKAAHCKON MO3UIUU O00YYAIOUIErocs Kak aKTUBHOTO U
OTBETCTBEHHOT0 WJ€HA POCCHICKOro OOIIECTBA, MPEACTABJICHUE O MAaTEMAaTUUYECKUX
OCHOBaX  (PYHKIMOHWUPOBAHMSI  PA3JIUYHBIX  CTPYKTYp, SBJACHUH, MPOLEAYP
IPKIAHCKOTO 0011ecTBa (BBHIOOPHI, OMPOCH U APYTO€), YMEHHUE B3aUMOJICHCTBOBATH C
COLMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUMU C UX (PYHKIUSMU U HA3HAUECHUEM,

2) maTpHOTHYECKOr0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh POCCUICKON T'PaKIAHCKOW WACHTHUYHOCTH, YBAKCHUS K
MPOLUIOMY W HACTOAIIEMY POCCHMCKON MAaTEMATUKHA, LEHHOCTHOE OTHOIICHUE K
JOCTH)KEHUSAM POCCHMCKUX MATEMATHKOB W POCCHMCKON MAaTEMATUYECKON IIKOJIBI,
UCIIOJIB30BAHUE JTUX JOCTW)KCHHM B JPYyTMX HayKax, TEXHOJOIUsAX, cdepax
SKOHOMUKH,

3) AYyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHME AYXOBHBIX LEHHOCTEH POCCHICKOro Hapona, c(pOpMHPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHMS, JTHUYECKOTO NOBEIACHMS, CBA3AHHOIO C MPAKTUYECKAM
MPUMEHEHUEM JOCTMIKEHUH HAYKU U JACATENBHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJI4/1a B IOCTPOCHHE YCTOWUMBOrO Oy Iy LIETO;

4) 3CTEeTHYECKOro BOCIIUTAHMS:

OCTETHYECKOE OTHOIICHWE K MHPY, BKJIIOYas OJCTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEUICHUN, PacCy>KICHUI, BOCOPUAMYMBOCTD K
MaTEMATHYECKUM aCTIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA,

S) ¢pu3nyecKoro BOCHIUTAHUS:

c()OPMUPOBAHHOCTh YMEHHS MPUMEHSATH MATEMATUUECKUE 3HAHUS B MHTEpECAX
310pOBOr0 M 0e30macHOro o0pasza *M3HU, OTBETCTBEHHOE OTHOLICHHE K CBOEMY
3JI0POBBIO (37I0POBOE MHUTaHWE, COAJAHCUPOBAHHBIA PEKUM 3aHITHU W OTIBIXA,
peryjsipHas  (u3uyecKas aKTHBHOCTb), (PM3MUYECKOE COBEPIICHCTBOBAHUE MPH



3aHATUAX CHOpTI/IBHO-OBI[OpOBHTGHBHOﬁ ACATCIBHOCTBIO,

6) TpPyaoOBOro BOCIMTAHHS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LICHHOCTH TPYI0JI00MS, MHTEPEC K Pa3IMUHbIM
chepaMm MPO(PEeCCHOHATBHON EATENIBHOCTH, CBS3aHHBIM C MATEMaTHKOH H €&
NPWIOKEHUSIMU, YMEHHE COBEPIIATh OCO3HAHHBIA BBHIOOP Oyayuwieil mpodeccun u
peann30BbIBaTh COOCTBEHHBIE >KU3HECHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEMaTHYECKOMY 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKCHUN BCEH JKU3HH,
TOTOBHOCTb K aKTUBHOMY YYaCTHIO B PEIICHUM MPAKTUUECKUX 33]a4 MaTeMaTHYeCKOM
HaNpaBJICHHOCTH;

7) 3K0JIOTU4eCKOr0 BOCIUTAHUSA:

C()OPMUPOBAHHOCTh  DKOJOTUYECKOH  KyJbTYpbl, [OHUMAHHE  BJIMSIHUS
COIMAJIBHOAKOHOMUYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON W COIMANBHOM
Cpelbl, OCO3HAHKE I00AIBHOTO XapakTepa 3KOJOTHYECKUX MPoOIeM, OPUEHTALUS Ha
MPUMEHEHUE MATEMATUUYECKUX 3HAHWNA JUTsl pENICHUS 33a4 B 00J1aCTH OKPYKarowei
Cpenbl, TUIAHWUPOBAHUE MMOCTYNKOB M OIECHKHM WX BO3MOKHBIX MOCJICACTBHHA st
OKPYIKaroIIENA CPEaBI,

8) HeHHOCTH HAYYHOI0 O3HAHMS:

C()OPMHPOBAHHOCTb ~ MHMPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKHA W OOIIECCTBEHHOM MPAKTHKH, MOHUMAHUE MATEMATHYECKOM
HAYKH KaK c(epbl YEJIOBEUECKON ACATENbHOCTH, TANOB €€ PAa3BUTHS U 3HAYMMOCTH
JUISL Pa3BUTHSl LUBUIM3ALMKA, OBJIAJCHHUE SA3BIKOM MATEMATUKA W MaTEMaTUYECKON
KYJIBTYPO#l KaK CPEACTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYLUECTBIATE MPOCKTHYIO U
MCCIEN0BATENBCKYO ACSITEIbHOCTh HHAMBUAYAJIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATDBI

B pesynbrare OCBOCHMS MPOrpaMMbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y oOydaromerocss OyayT COPMHUPOBAHBI METANPEAMETHBIC
PE3yJbTaThl, XapaKTEPU3YIOLTUECS OBJIAICHUEM YHUBEPCATLHBIMU TIO3HABATECILHBIMU
JCHUCTBUSMM, YHUBEPCATHbHBIMU KOMMYHUKATUBHBIMU JCUCTBUAMU u
YHUBEPCATBLHBIMU PETYJIATUBHBIMU JEHCTBUSMHU.

Ilo3naBaTe/ibHbIE YHUBEPCAJILHbIC YYeOHbIC AeiiCTBUSA
ba3oBble jjornyeckne aeiicrBus:

BBISIBJISITh M XapPAaKTEPHU30BATh CYIICCTBEHHbIC TPU3HAKH MATEMATUYECKUX
OOBEKTOB, MOHATUH, OTHOIICHUH MEXAY MOHIATHIMH, (OPMYIUPOBATH ONMPEACIICHUS
NOHSTHIA, YCTAHABJIMBATh CYLIECTBEHHBIA MPU3HAK KIAaCCH(PHUKALMKM, OCHOBAHUS IS
0000IEHNS U CPAaBHEHU S, KPUTEPHHA MTPOBOAMMOIO aHAIM3A,

BOCIIPUHUMAT, (opMyJIMpPOBATH " npeoOpa3oBBIBATH CY>KICHMUS:
YTBEPAUTENBHBIE H OTPULIATENBHBIE, CAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M TIPOTHUBOPEYHS B
(akTax, MAHHBIX, HAONMIOACHHUAX W YTBEPKICHUSAX, NpeUIaraTb KPUTEPUW s



BBIABIICHUS 3aKOHOMEPHOCTEN W IIPOTUBOPEUNIA,
JIeJIaTh BBIBOJABI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOYEHNUN, YMO3AKIIFOUYCHU 10 aHAJIOTHH,

NPOBOAMTH CAMOCTOSITENIBHO J0KA3aTeibCTBA MATEMATUUYCCKUX YTBEPXKACHUMN
(MpsiMble ¥ OT MPOTHBHOIO), BHICTPAMBATH APTYMEHTALMIO, MPUBOANTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BHIBOJBI,

BBIOMpATh cocod pemeHust yueOHOH 3aau (CpaBHUBATH HECKOJIBKO BAPUAHTOB
peleHusi, BbIOMpaTh HanO0JIEE MOIXOJAIMA ¢ YIYETOM CaMOCTOSTENBHO BBIICTICHHBIX
KPUTEPHEB).

ba3oBble nccienoBare/ibcKkne 1eiicTBHS:

WCIOJIb30BaTh BOMPOCHI KAaK MCCIEAOBATEIbCKHIA HMHCTPYMEHT TO3HAHMS,
(hOpMyIMPOBATH BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUUE, TPOOJIEMY, yCTaHABIMBATh
MUCKOMOE W JAaHHOE, (hOPMHpPOBATH TUMNOTE3Y, APIYMEHTHUPOBATH CBOK) IMO3HIHUIO,
MHEHHUE,

NPOBOAMTH CAMOCTOSITENIBHO CIIJTAHUPOBAHHBINA SKCIEPUMEHT, UCCIEI0BAHUE 110
YCTAaHOBJIEHUKD OCOOCHHOCTEM MaTreMaTuyecKoro OOBEKTa, SBJICHWS, MPOLECCa,
BBISIBJICHUEO 3aBUCUMOCTEH MEXKITY OOBEKTaAMU, SBIICHUSIMU, MPOLIECCAMMU,

CaMOCTOSITENbHO (popMyJIMpoBaTh OOOOIICHHS W BBIBOJBI MO PE3yJjbTaTam
NPOBEAEHHOTO HAOMIOACHHUS, UCCIIEA0BAHUS, OLICHUBATH TOCTOBEPHOCTD MOJIY YCHHBIX
PE3YJIbTATOB, BEIBOJIOB U OOOOIICHHIA;

NPOrHO3MPOBATh BO3MOXKHOE PA3BHTHE MPOLECCA, a TAKKE BBIABUIAThH
NPEIIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nunpopmanueii:

BBISIBJIATE JAe(uumThl MHPOPMANWKU, JAHHBIX, HEOOXOAMMBIX HJsi OTBETA HA
BOMNPOC U JUIsl PELICHUS 3a/1a4H,

BBIOMpaTh MHPOPMALMI0 M3 HMCTOYHHMKOB PA3IMYHBIX THIIOB, aHAIM3HPOBATH,
CUCTEMATH3UPOBATh U MHTEPNPETUPOBATh HHPOPMALIMIO PA3IMYHBIX BUAOB U (HOpM
NPEICTABICHHUS,

CTPYKTYpPUPOBaTh HH(POPMALMIO, TPEACTABJIATh €€ B Pa3IU4HbIX (Popmax,
WJLTIOCTPUPOBATH TPpaduieCKH,

OLICHMBATh HAAEKHOCTh MH(POPMALIMN MO CAMOCTOSTENIBHO C(HOPMYIMPOBAHHBIM
KpuTeprsM, CGOPMYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKaTHBHbIC YHUBEPCAJIbHbIC YUCOHBIC AeHCTBUSA:

BOCIIPUHUMATh M (POPMYJIMPOBATH CY>KIECHUS B COOTBETCTBUHU C YCIOBHSMH W
LENSIMH OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAKATh CBOO TOUKY 3PEHUS B YCTHBIX U
NUCBMEHHBIX TEKCTAX, JABATh MOSCHEHUS 10 X0y PELICHUS 3aJa4l, KOMMEHTHPOBATh
ITOJIy Y€HHBIN PE3yJIbTAT,

B X0J¢ OOCYXKACHHWS 3aaBaTh BOIMPOCHI MO CYINECTBY OOCYKIAEMOH TEMBI,
npoOJIEMBI, PEIIAEMON 3aa4M, BBICKA3bIBaTh UACH, HALICICHHBIC HA MOMCK PEIICHHUS,
COMOCTABJIATh CBOM CYXKACHUS C CYXXICHUSMH [JPYI'MX VYYAaCTHUKOB JMAJIOra,
O0OHaAPY>KMBATh PA3IMUME U CXOJACTBO MO3ULIMIA, B KOPPEKTHOM (hopme GOpMyTMpPOBATH



Pa3HOIIIaCHsl, CBOM BO3PAKEHMS,

NPEICTABIATh PE3YNbTAThl PEUICHHS 3adaud, JKCIEPUMEHTA, HWCCICAOBAHWS,
NPOEKTa, CaMOCTOSTENIBHO BBIOMpPATh (OpPMAT BBICTYIUIEHUS C YYETOM 331ad
NPE3CHTALMH U 0COOEHHOCTEH ay TMTOPHH.

PeryasiTuBHbIC YHHBEpCAJIbHbIC YUCOHBIC AeHCTBUS
Camoopranu3anus:

COCTABJIATH IJIaH, aIrOPUTM PEUICHUS 3a7add, BHIOMpATh CIOCOO PEIICHUS C
YUYETOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUNA ¢ YYETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOLUOHAJILHBIN HHTEJJICKT:

BJIAJCTh HABBIKAMHU MO3HABATEIBHONW PEQIICKCHH KAaK OCO3HAHMS COBEPLIACMBIX
JNCUCTBUI M MBICIUTENBHBIX MPOLIECCOB, WX PE3YJIBTATOB, BIAJETh CHOCOOAMHU
CaMONPOBEPKHA, CAMOKOHTPOJIS TMPOLIECCa M pPe3ysbTara PELICHUS MATeMaTHYECKOM
344U,

MPEABUANIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TMPU PCIICHUM 334U,
BHOCUTh KOPPEKTHBBI B JIEATCILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalJIEHHBIX OMIMOOK, BBISIBJIEHHBIX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBUE PE3YJbTaTa LEIH U YCIOBUSM, OOBSCHATH TMPUUYMHBI
JOCTWKCHHSI WM HEIOCTHXKEHUS PE3YJIbTATOB ACITEIbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTBITY.

CoBMecTHAs 1eSITEJILHOCTD:

MMOHAMATh W HKCHOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIY AJTbHOMN
paboTHI MPU PEUICHAN YUEOHBIX 3a/1a4, TPUHUMATH LI€JIb COBMECTHOM NEATEBHOCTH,
MJIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM paboOThl, pacnpelesisTb BHAbI PadoT,
JIOrOBapUBaThes, OOCYKAaTh MPOLECC M PE3yabTaT padoThl, 0000UIaTh MHEHMS
HECKOJIbKHUX JIFOACH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0O0CY>KAcHHs, OOMEH MHEHWIA,
«MO3TOBBIE ITYPMbI» U MHBIE), BBIMOJHATH CBOKO 4acTh PA0OTHI U KOOPAMHUPOBATH
CBOM JCHCTBHS C APYTMMH YI€HAMU KOMAHJbI, OLICHUBATh KAYECTBO CBOETO BKJIAAA B
o0l MPOAYKT MO KPUTEPUSIM, C(HOPMYJTMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHSI.

HPEAMETHBIE PE3YJIBTATDBI

[IpeaMeTHbIE PE3ynbTaTBl OCBOCHHWS MPOTrPaMMbl 10 MAaTeMaTHKE Ha 0a30BOM
YPOBHE HA YPOBHE CPEAHEr0 00UIEro 00pa30BaHus MPEACTABIEHBI IO TOAaM 00y YCHHS
B PaMKax OTACIBHBIX YUEOHBIX KYPCOB B COOTBETCTBYIOIIMX Pa3Aciiax MporpaMmsl 1O
MaTEMATHKE.

DOEJNEPAJIBHASL PABOYASA IPOI'PAMMA VYYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»



HOACHUTEJBHASA 3AIINCKA

VY4eOHblii Kypc « AnreOpa 1 HavaJia MaTEMATHYECKOTO aHAIM3a» SBJISETCS OJHUM
13 Hau0oJiee 3HAUUMBIX B MMPOrpaMMe CPEIHEro 00IIero 00pa3oBaHusl, MOCKOJbKY, C
OJTHOH CTOPOHBI, OH OOECNEYMBACT WHCTPYMEHTAIbHYIO 0a3y Ui M3YUYCHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrOH CTOPOHBI, (POPMHUPYET JIOTMYECKOE W
a0CTpaKkTHOE MBIIJIEHHE OOYyYAKOMIMXCS HA YPOBHE, HEOOXOAMMOM MJii OCBOCHUS
y4eOHBIX KyPCOB MH(OPMATUKH, OOLIECTBO3ZHAHMSI, AICTOPUH, CIIOBECHOCTH. B paMkax
y4eOHOro Kypca «Anredpa M Hadajsa MaTEeMATHYECKOTO aHAIN3a» OO0ydaroumecs
OBJIQJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (HhopMyJHpyer
CBOM JTOCTHKEHUSI B MATEMATHUYECKOH Popme.

Y4eOHblii Kypc anreOpbl M HayaJl MAaTEMaTHYECKOrO aHaIM3a 3aKIIaJbIBACT
OCHOBY IS YCIIEITHOTO OBJIAJICHUS 3aKOHAMH (PU3UKHM, XUMUH, OMOTIOTHH, TOHUMAHUS
OCHOBHBIX  TEHJEHIMHA DSKOHOMHUKM W  OOLIECCTBCHHOM KM3HM, TO3BOJISET
OPUEHTUPOBATHCSI B COBPEMEHHBIX LU(MPOBBIX W KOMIMBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO WCIOJB30BaTh WX B TMOBCECAHCBHOW >KM3HHM. B TOXE BpeMsi OBIIAJICHUE
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMU MAaTEMAaTUYECKUMU KOHCTPYKIMSMU Pa3BUBACT
YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH YTBEPXKACHUS,
UCMOJIb30BaTh 0000MEHNE M KOHKPETU3ALMI, a0CTParupoOBaHHE W AHAIOTHIO,
(GopMHUpYET KPEaTUBHOE M KPUTHUYECKOE MBIIJICHUE. B Xxone u3yueHust aireOpsl u
Ha4YaJl MaTeMaTW4YeCKOr0 aHajiu3a Ha YPOBHE CPEeAHEro oOwmero oO0pa3oBaHHs
oOyvaronmecss TNOAy4YarOT HOBBIA  OMBIT  PEUICHUMs  MPUKIAAHBIX  3a1ad,
CaMOCTOSITENILHOTO MOCTPOEHUSI MATEMATHYECCKUX MOJEJICH PEaTbHBIX CHTYalMid U
WUHTEPNPETALIMUA TOJYUYCHHBIX PEHICHUH, 3HAKOMSTCS ¢ MPUMEPAMU MATEMaTHUECKUX
3aKOHOMEPHOCTEH B MPUPOAC, HAYKE M B HCKYCCTBE, C  BBIIAIOLIMMHCS
MaTEeMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

Y4eOHblii Kypc anreOpsl M Hadal MaTEeMaTHMYECKOro aHanusa olmagact
3HQUUTENBHBIM BOCIHUTATEIBHBIM MOTCHIMAIOM, KOTOPBIA PEeaTM3yeTcsl Kak vepes
y4eOHBIA MarepHa, CrnocoOCTBYIOMMA (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHMS,
TaK W 4yepe3 cnenuPuky ydeOHOH JeATENBHOCTH, TPEOYIOMEH CaMOCTOSTENBHOCTH,
aKKyPaTHOCTH, MPOJOJKUTEIbHON KOHLIEHTPAMM BHUMAHUS U OTBETCTBEHHOCTH 3a
ITOJTy YCHHBINA PE3yJIbTAT.

B ocHoBe MeTonmku 0o0yueHus: anreOpe W HavalaM MaTeéMaTHUYEeCKOro aHajin3a
JIKUT NEATEIbHOCTHBINA MPUHIMIT 00y YEHMUSI.

B crpykrype mnporpammel mo anreOpe M HayajllaM AaHaau3a BBIACISIOTCS
CIICAYIOIIAE COAECPXKATEIIbHO-METOAMYECKAE JIMHUM: «YWcCna W BBIYACICHUS,
«DyHkun 1 rpaukn», « YpaBHEHHs U HEPAaBEHCTBa», «Hauama maremaTueckoro
aHam3a», «MHOXKECTBA M JIOTMKA». Bce OCHOBHBIE COAEPKATEIbHO-METOANYECKHE
JMHUM U3YYAKOTCS HA MPOTSDKEHUU JIBYX JIET O0OYUEHUSl HA YPOBHE CPEIHEr0 00IIEro
00pa3oBaHMsl, €CTECTBEHHO JOMOIHSAS APYT APYra U MOCTENEHHO HACKIINACh HOBBIMU
TeMaMu U pazaesiamu. JlaHHbIH yu4eOHbIH KypC SBISETCS UHTETPATUBHBIM, TOCKOIBKY
00BEIMHAET B c€0€ CONEPIKAHNE HECKOIBKUX MAaTEMaTHUECKUX JUCLMILIMH: anreopa,



TPUTOHOMETPHSI, MATEMATHYECKUAN aHAITN3, TEOPHSI MHOKECTB U Ipyrue. [1o mepe Toro
KaK 00y4aroIIreECcs OBIAJCBAOT BCE OONEE ITMPOKAM MATEMATUYECKUM annaparoMm, y
HUX TMOCJIEA0BATENBHO (POPMHUPYETCS M COBEPLICHCTBYETCS YMEHHE CTPOWTH
MAaTEMATUYECKY0 MOJECTb PEATBHON CUTyaluH, MPUMEHSTh 3HAHUS, MOJYUYCHHBIE B
y4eOHOM Kypce «AnreOpa W Hayala MaTeMaTHYECKOTO aHaIW3ay, A PEUICHHS
CaMOCTOSITENIbHO ~ C(POPMYJIMPOBAHHOM  MareMarW4yecKOd  3agaud, a  3arem
WHTEPIPETUPOBATH MOJTYUYCHHBII pPe3ybTar.

CopepxarenpHO-MeTOAMYECKAs JHHAS «YWcaa W BBIYMCIICHUS) 3aBEPIIACT
(OpMUPOBAHME HABBIKOB WCIOJIBb30BAHUS JEHCTBUTENIBHBIX YHUCEN, KOTOPOE OBLIO
HA4YaTO HA YPOBHE OCHOBHOIo oOmiero odpaszoBanus. Ha ypoBHe cpeaHero oOmiero
oOpasoBaHusi ~ 0co0O€  BHMMaHHWE  YAENIAeTCs  (POPMUPOBAHUIO  TPOYHBIX
BBIUMCITUTENIBHBIX HABBIKOB, BKIIFOUAKOIIMX B c€0s1 MCMOIB30BAHUE PA3TMYHBIX (HOpM
3aMUCH JEHCTBUTEILHOTO YMCIIA, YMEHUE PALIMOHAIIBHO BBIOJHATH ACHCTBHS C HUMH,
JeNnaTh TPUKUAKY, OLICHHWBATh pe3ysbrar. OOydYarommecs MOJIyYaroT HABBIKA
NPpUOIM>KEHHBIX BBIYMCICHHWHA, BBIITOJHEHUS NEHCTBHI C YMCIIAMH, 3alACAHHBIMH B
CTaHAApPTHOH (OpME, MCHOIB30BAHUS MATEMATHYECKUX KOHCTAHT, OLICHWBAHUS
YHCJIOBBIX BEIPOKECHUM.

CopepxarenpHass JMHHS «YPABHEHUS W HEPABEHCTBA» peaM3yeTcs Ha
NPOTSHKEHUH BCErO OOYUYECHHS HA YPOBHE CPEIHErO 00IIEro 00pa30BaHus, MOCKOJIbKY
B K&KJIOM pa3Jiesiec MPOrpaMMbl MPEIYCMOTPEHO PEUIEHHE COOTBETCTBYIOLIMX 3a/1aY.
OOyyarommecs OBIaACBAOT PAIMYHBIMUA METOIAMH PELICHHUS LEITbIX, PALIMOHAIBHBIX,
VUPPAlMOHATIBHBIX, TMOKA3aTENbHBIX, JIOTAPUPMUUYECKUX W TPUTOHOMETPUUYECKUX
YPABHCHUN, HEPABEHCTB M MX CUCTEM. [lOJydyeHHBIE YMEHMS MCHOJB3YIOTCA MPH
UCCIICIOBAaHUM (PYHKLIMKA ¢ TOMOLIBIO MPOU3BOAHOM, PEHICHUN MPUKIAIHBIX 33134 U
3a/la4 Ha HAXOXKAEHUE HAWOOJbIIMX W HAMMEHBIIMX 3HAYeHWd (yHKouu. JlaHHas
COJIEPIKATENBHAS JIMHUSL BKITIOYACT B ¢€0sl TakKe (POPMHUPOBAHNE YMECHUI BBITOHATh
pacuétel o popmynam, npeoOpPa3OBaAHUS LENBIX, PALIMOHAIBHBIX, HPPALUOHATIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKCHUH, a4 TAKXKE BBIPAKCHUM, COACPKAIIMX CTENEHU U
norapumel. bnaromaps W3y4eHHIO aireOpanvyecKoro Marepuaia MPOUCXOIUT
JaJIbHEHIIEe  Pa3BUTHE  AITOPUTMHYECKOTO W a0CTPAKTHOTO  MBILIICHUS
oOyyvaromuxcsi, (OPMHUPYIOTCS HABBIKA JCAYKTUBHBIX PACCYXKICHUNA, pabOThl ¢
CUMBOJIbHBIMH (POpMaMU, MPEACTABICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BUJIEC
PaBEHCTB M HEPABEHCTB. AnreOpa mnpemiaract 3>QQEKTUBHbIE WHCTPYMEHTHI st
PELICHUS] MPAKTHYECKUX W €CTECTBEHHO-HAYUYHBIX 33/a4, HArIAIHO JEMOHCTPUPYET
CBOM BO3MOKHOCTH KaK sI3bIKA HAYKH.

CopepxarenpHo-MeTOAMYeCKass JiMHAA «DyHKOMA W TpaQuKW»  TECHO
NEPETIIETACTCS ¢ IPYTUMH JIMHUSIMU YUYEOHOTO Kypca, MOCKOJIBKY B KAKOM-TO CMBICTIE
3a1aéT  TMOCJENOBATEIbHOCTh  W3YYEHHS  Marepuana. M3ydeHHWe CTENeHHOi,
NOKA3aTEIbHOM, TOTAPU(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKLIMNA, HX CBOHCTB U
rpaduKoB, HCMONB30BaHWE (YHKOMA Ui PEIICHUS 330a4 M3 JAPYruX Y4YeOHBIX
NPEIMETOB U PEATbHOM JKA3HHU TECHO CBSI3aHO KaK ¢ MATEMATUYECKUM AHAIA30M, TaK
U C PCIICHUEM yPaBHEHM W HEpaBeHCTB. [Ipy 3TOM OONBIIOE BHUMAHUE YACISCTCS



(OPMUPOBAHMIO YMEHHS BBIpaKaTh (POPMYJIaMU 3aBUCUMOCTH MEXKIY Pa3TUYHBIMU
BEJIMUMHAMU, UCCIICOBATH MOJIyYeHHbIE (YHKIUH, CTPOUTh WX rpapuku. Marepuain
COJIEPKATENBHON JIMHWM HALICJICH HA Pa3BUTUE YMEHUH M HABBIKOB, MO3BOJISIOIINX
BBIPKATh 3aBUCHMOCTH MEXKAY BETUYAHAMHU B PA3NIMYHON (POpME. aHATMTHUYECKOM,
rpaduueckoii  w  ciaoBecHOH. Ero  m3yueHwe  CHOCOOCTBYET — Pa3BUTHIO
AITOPUTMUYECKOTO MBINUICHUS, CIMOCOOHOCTH K OOOOIIEHUI0 M KOHKPETHU3ALWH,
WCIIOJIb30BAHNIO AHAJIOTHH.

CopepxarenpHass JmHAA «Havyama MaTeMarMyeckoro aHajm3a» MO3BOJISET
CYLIECTBEHHO PaCIIMPUTh KPYr KaK MATEMaTHYECKMX, TaK W MPHKIAIHBIX 33]a4,
JOCTYMHBIX OOYyYarOIIKAMCS, Y KOTOPBIX MOSBISETCS BO3MOKHOCTH MCCIEIOBaTh W
CTPOUTH rpa@uku PYHKLMA, OMPEACTATh UX HAMOOJBIINE U HAUMEHBIIAEC 3HAYCHMS,
BBIUMCIATh TUIOIIAAN (UIyp W OOBEMBI TE, HAXOAUTH CKOPOCTH M YCKOPCHUS
npoueccoB. CoaepkarenabHasi JUHHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOCHHS
MAaTEMATHYECKAX MOJEIICH PEANbHBIX CUTYalWi, HAXOKACHUS HAWTYYIIEro PEUICHHS
B MPUKIAJAHBIX, B TOM YHCJE COLMATBHO-3KOHOMHUYECKMX, 3a74a4aX. 3HAKOMCTBO C
OCHOBaMM MAaT€MATUYECKOT0 aHalIM3a CIOCOOCTBYET PA3BUTHIO aOCTPAKTHOIO,
(OpMaNbHO-JIOTHYECKOTO M KPEATUBHOTO MBILUICHUS, (POPMUPOBAHUIO YMEHUH
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MAaTMKH B HAyKE, TEXHUKE W MCKYCCTBE.
OOyyarommecs y3HarOT O BBIIAMOIIMXCS PE3YJIbTATaX, MOJYUYCHHBIX B XOAE Pa3BUTHUS
MAaTEMATUKHN KaK HAyKH, U UX aBTOpax.

CopepxarenpHO-MeTOANYECKAs JTUHHUS «MHOXKECTBA M JIOTUKQ» B OCHOBHOM
NOCBSIIIICHA ~ 3JIEMEHTAM  TEOPUM  MHOXKECTB.  T€OpETHKO-MHOKECTBCHHBIE
NPEICTABICHHUST MPOHU3BIBAIOT BECh KYPC WIKOJBbHOW MATEMATHKM W MPEAJIAraroT
Han0osee YHUBEPCATBHBIN SI3bIK, OOBCAMHSIONIMIA BCE pa3leibl MAaTEMATHKU KU €€
NPWIOKEHU A, OHY CBA3BIBAIOT PA3HBIE MATEMATUYECKHAE TUCLHUIUIAHBI B €IMHOE LEIIOE.
[ToaToMy BaXHO Jarb BO3MOXKHOCTb OOy4YarolIEMyCsl TOHUMAaTh TEOPETUKO-
MHO>KECTBCHHBIH SI3bIK COBPEMEHHOH MATEMAaTMKHM W MCMIONb30BaTh €ro Jyis
BBIPOKECHUS CBOMX MBICIIEH.

B yueOHOM Kypce «Anrebpa ¥ Hayajla MaTeMaTHYECKOTO AHAIU3a»
NPUCYTCTBYFOT TAKKE OCHOBBI MATEMATUYECKOTO MOACIMPOBAHNUS, KOTOPBIE MPU3BaHbI
c(OpMUPOBATh HABBIKM TOCTPOCHUS MOJECIECH pEeaIbHbIX CHTYAalWid, MCCIIEA0BAHUS
ATUX MOJENEH C TOMOMIBIO anmapara ajreOpel MU MaTeMaTH4YeCKOro aHaiu3a |
WHTEPIPETALMA TTOTYUYCHHBIX PE3YyNbTATOB. Takue 3aJaHus BIUICTEHBI B KOKABIA W3
pa3acyioB  MPOrpaMMbl, TMOCKOJIBKY BECh Marepuan ydeOHOro Kypca IIHPOKO
UCMOJIB3YETCS Ui PEUICHHMsT NPUKIAIHBIX 331a4. [lpw  pemeHunm peasbHbIX
NPAKTUYECKUX 33Ja4 OOydvarolmMecs pa3BHBAKOT HAOMIOJATENBHOCTh, YMCEHHE
HaXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIMOIb30BaTh AHAJIOTHIO, 0000MATh
Y KOHKPETU3UPOBATh MPoOaemMy. JIesTebHOCTE O (POPMUPOBAHUIO HABBIKOB PELICHHUS
NPUKJIAIHBIX 33724 OPraHU3yeTCsl B MPOLIECCE M3YUEHUsI BCEX TEM y4eOHOro Kypca
«AnreOpa 1 HaYajla MaTEMATUYECKOTO aHATIN3a).

OO0miee 4YKMCIIO YacoB, PEKOMEHJOBAHHBIX JJisi M3y4YeHHs] Yy4eOHOro Kypca
«AnreOpa M HavaJla MaTeEMaTUYECKOro aHanu3ay, - 170 gacos: B 10 knmacce - 68 yacos



(2 yaca B Heaem0), B 11 knacce -102 yaca (3 yaca B HEZIEIIO).

COJAEPKAHUE OBYUYEHUA

10 KJIACC

Yucaa 1 BbIYHCICHUS

Paumonanbhbie uncna. OOBIKHOBEHHBIE M JECATHYHBIC OPOOM, MPOLICHTHI,
OECKOHEUYHBIE MMEPUOINUYECCKIE NPOOH. ApU(PMETHUYECKUE ONIEPALH C PALMOHATIbEHBIMA
YyHrCJIaMu, TPeoOpa30BaHUs YACTIOBBIX BEIpaKeHH. [ [puMenenue npodeii 1 mpoLueHTOB
JUIS PELICHAS MIPUKITAIHBIX 3a1a4 U3 PA3IMYHBIX OTPACICH 3HAHUN U PEATbHOMN JKU3HHU.

JlelcTBUTENBHBIE  4Wcila.  PanuoHalmbHBIE W MPpPAlMOHAJIBHBIE — YHCIIA.
ApupmMeTHUeCcKHEe oOnepauud ¢ ACHCTBUTENBHBIMA 4HchaamMu. [IpuOnmkEHHbIE
BBIUHCIJICHUS, IPABUJIA OKPYTJICHUS, IIPUKUIKA U OLICHKA PE3YJIbTaTa BEIYACIICHUN.

Crenensp ¢ uensiM nokazareneM. CtanaaptHas Gopma 3anucH ACHCTBATETBHOTO
yucna. Ycnonb3oBaHue noaxonsduieid (GopMbl 3anucH JCHCTBUTENBHBIX YKCEN JUIS
PELICHNS MPAKTUYECKUX 3aa4 U IPEICTABICHNS JaHHBIX.

ApupmeTniecKuii KOPEHb HaTypaJIbHOM CTCICHU. JelicTBus Cc
apuPMETHUECKUMU KOPHIMH HATYPalbHON CTETICHH.

CHHYyC, KOCHHYC M TAaHI€HC YHMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTAaHI'€HC YACIIOBOTO apryMEHTa.

YpaBHeHHs H HEPABEHCTBA

ToxxaecTBa M TOKAECTBEHHBIE TPEOOPA3OBAHUSL.

[TpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPOKEHH.

OCHOBHBIE

TPUTOHOMETPUUECKHE (POPMYJIBI.

YpaBHeHHE, KOPEHb YpaBHEHUsA. HepaBeHCTBO, pelieHUue HepaBeHCTBA. Meton
WHTEPBAJIOB.

Pewmenue nensix 1 1poOHO-pallMOHANIBHBIX YPABHEHHI U HEPABEHCTB.

Pemenue nppannoHaIbHBIX YPaBHEHUI U HEPABEHCTB.

Pemenue TpUroHOMETPUYECKUX YPABHEHUIA.

IIpuMeHeHe ypaBHEHU M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3a1a4 U
3a/1a4 U3 Pa3IMYHbIX 00JIACTEH HAYKW U PEATbHOMN >KH3HM.

DyHKUHMH H TpaduKH

OyHkumd, crnocoOwl 3aaanus pyHkumu. ['padpuk Ppynkumu. B3aumHo oOpaTHbIE
(YHKIWH.

OOnacTe OnpenencHuss U MHOXKECTBO 3HAueHWi (QyHkumA. Hymn QyHkumm.
[TpoMeXyTKHM 3HAKOMOCTOSIHCTBA. YETHBIE M HEYETHBIE (PYHKLIMN.

Crenennas (pyHKOUS C HATYpaJIbHBIM M ILIEJIbIM MOKazaTteneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpamk KOpHs N-0i CTENEHM.

TpUroHOMETpPHUYECKAs  OKPYXKHOCTb,  ONPEACICHUE  TPUTOHOMETPUUYECKUX
(PYHKIMIA YMCIIOBOTO apryMEHTA.



Ha4aja mareMaTH4ecKOro aHajIu3a

[TocnenoBaTembHOCTH, CIOCOOBI 3aAaHUS MMOCIEA0BATENBHOCTEH. MOHOTOHHBIE
NIOCJIEAOBATEIBLHOCTH.

ApupmeTnueckas U T€OMETPUYECKAs NPOrpeccru. becKOHEYHO YObIBaroas
reomeTpuueckas nporpeccus. Cymma OeCKOHEUHO yOBIBArOIIEH I'eOMETPUYECKOM
nporpeccuu. Dopmyna CIOKHBIX MPOLEHTOB. MCIONb30BaHWE MPOTrPECCUU VIS
PELIECHHs] PEeaTIbHBIX 3a/1a4 TPUKIAAHOTO XapaKTepa.

MHoxecTBa U JIOTUKA
MHOKECTBO, Omnepanuu Haj MHOXKeCTBaMu. Jluarpammel OJitnepa-BeHHa.
[IpuMeHEeHUE TEOPETUKO-MHOKECTBEHHOIO —ammapara i ONKUCAHUS PEATbHBIX
MPOIIECCOB U SIBJICHUMN, TPU PEUICHUU 3a]1a4 U3 APYTHX YUYCOHBIX MPEAMETOB.
Onpenenenue, Teopema, CIeACTBUE, TOKA3ATENBCTRO.

10 KJIACC

Yuciia 1 BBIYUCTICHUS
HarypaneHble u 1ienplie ynciia. [ IpusHaku IeTUMOCTH LIETIBIX YHACEIL.
Crenenb ¢ panuoHaIbHBIM TTOKa3aresieM. CBONCTBA CTENEHHU.
Jlorapudm uucna. JlecaTHUHBIE U HATYPATIBHBIC JIOTAPA(PMBI.

YpaBHeHHs H HEPABEHCTBA

[TpeoOpa3oBaHKe BEIPAKEHUH, COACPKAMX JTOTAPH(PMBI.

[IpeoOpa3oBaHnne BBIPOKCHHN, COACPKAIMUX CTEIMEHW C PAlMOHATIBHBIM
ITOKA3aTEIIEM.

ITpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxasarenbHble YpAaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckne ypaBHEHUSI 1 HEPABEHCTBA.

CHcTeMbl JTMHEHHBIX YpaBHECHWA. PelieHMe NPUKIAAHBIX 334a4 € MOMOIIBI)
CHUCTEMBI JIMHEWHBIX YPaBHECHUIA.

CHCcTEMBI M COBOKYITHOCTU PALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHe ypaBHEHUNH, CUCTEM U HEPABEHCTB K PELICHUID MaTeMaTHYeCKHUX
3a/1a4 1 3a/1a4 U3 Pa3IMYHbIX 00JaCTe HAyKu U PEAIBHOM >KA3HM.

DOyHKUHMH H TpaduKH

Oyukums. [lepuommveckne QyHKuMH. [[pOMEKYTKM MOHOTOHHOCTH (PYHKLIMH.
MakcuMymMbl ¥ MUHUMYMBI (yHKOMW. HamOonbllee W HAUMEHBINEE 3HAYECHHE
(YHKIMH HA TPOMEKYTKE.

Tpuronomerpuueckue QyHKIUHN, UX CBOWCTBA U rPpaQuKH.

[TokazarenpHas u morapumuueckas PyHKIHAN, MX CBOMCTBA U IpaduKH.

Hcnonb3oBanue rpagukoB (YHKOWI A PEIICHUS YPAaBHCHWH W JIMHEHHBIX
CUCTEM.

HUcnonwzoBanue rpadukoB (QyHKIUA I8 HMCCICIOBAaHUS TMPOLECCOB U
3aBUCUMOCTEH, KOTOpPBIC BO3HHMKAIOT MPH PEIICHWM 3aJad W3 JAPYIruX Y4YeOHBIX
MPEAMETOB U PEATBbHOM KA3HHU.



Havana mareMaTH4€CKOro aHAJIN3A

HenpepoiBHbie pyHKIMU. METOA MHTEPBATIOB 7Sl PELICHKS] HCPABEHCTB.

[TpousBoaHas pyHKuuuU. ['eoMeTpruecKuii M (PU3HUECKUI CMBICI POU3BOIHOM.

[Tpou3BoaHBIE 3MIEMEHTAPHBIX QyHKIMNA. DOPMYJIbI HAXOXKACHUST POU3BOIHOM
CYMMBI, MPOU3BEACHHUS X YACTHOTO (DYHKIIMIA.

[IpumeHeHre MPOU3BOIHOM K WMCCIECIOBAaHMIO (YHKIMI HAa MOHOTOHHOCTH W
3KCTpeMyMBL. HaxokneHne HamOOJbIIEr0 W HAWMMEHBLIETO 3HAYEHUS (PYHKIHMHA HA
OTpE3KE.

[IpumMeHeHre TNPOW3BOAHOW JUIA HAXOXKAEHUS HAWIY4LIEro pELICHUs B
NPUKIAAHBIX 3a[a4ax, U ONPENEICHUsT CKOPOCTH MpoLecca, 3aJaHHOro (GopMyIIoi
W TPAPHUKOM.

[TepBooGpasznas. Tabmuua nepBooOpa3HbIX.

HHterpan, ero reoMeTpudecKkuii 1 PU3NUECKuii CMBICH. BRIUUCIICHUE HHTErpaia
no ¢opmyne Herotona-JleiiOHuna.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce OOYy4YarOIMACS TOJYYHUT CIICTYHOUIUE
MPEAMETHBIC PE3YJIBTATHI:

Yucna 1 BbIYUCICHHS

OMEpUPOBATh  MOHATHSMM.  PAlMOHAIBHOE W JCHCTBUTEIILHOE  YHCIIO,
OOBIKHOBEHHASI U JIECSTAYHAS IPOOb, MPOLICHTHI,

BBITIOJIHATH ApU(PMETHUYECKIE ONEPALNHI C PALMOHAILHBIMA U ACHCTBUTEIbHBIMA
YHUCIIAMU;

BBINIOJIHATE MPUOMMKEHHBIC BBIYMCICHHS, WMCIOIB3Ys MpaBWia OKPYTJICHHS,
JeNIaTh TPUKKUIKY U OLEHKY Pe3yJbTara BEIYHCICHUIA,

OMEPUPOBATh MOHATUSAMU. CTENEHD C LENBIM MMOKA3aTeNEM, CTaHaapTHas (popma
3aMUCH JEHCTBUTENILHOTO YMCIA, KOPEHb HATYPAaJbHOW CTENEHW, HKCIOJIb30BATh
NOAXOIAIIY0 (POPMY 3amuch ACHCTBUTEIBHBIX YMCEN JJISl PELICHMS MPAKTUYECKUX
3a/1a4 U MMPEICTABICHHS TaHHBIX;

OMEpPUPOBATh MOHATHIMM: CHHYC, KOCHHYC M TAHIE€HC MPOW3BOJBHOIO YIJIA,
MCIOJIb30BaTh 3alMCh MPOM3BOJIBHOTO yIVa 4epe3 0OpaTHbIE TPUTOHOMETPHUUECKHE
(YHKLMH.

YpaBHeHHs H HEPABEHCTBA:

ONIEPUPOBATE TOHATHUAMH. TOXKIECTBO, VYPaBHEHHWE, HEPABEHCTBO, LIEJIOE,
PalMOHAIBHOE, WPPALHUOHAIBHOEC YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
VPaBHEHHUE,

BBITMIOJIHATE MPEOOPA30BaHKUsT TPUTOHOMETPHUECKHX BBIPAKCHUHA M pelIaTh
TPUTOHOMETPUYECKHE VPABHEHUS,

BBIMIOJIHATE MPEOOpa30oBaHUs LENbIX, PALUOHATBHBIX M HPPALMOHAIBHBIX
BBIPOKEHUN W pelIaTh OCHOBHBIE THUIIBI LENBIX, PALMOHAIBHBIX U HPPALMOHATIBHBIX
YPaBHEHUI 1 HEPABEHCTB,



NPUMCEHSTHh YPaBHEHHS M HEPABCHCTBA JUIsl PELICHHS] MAaTEMATHYECKUX 3aJa4 U
3a/1a4 U3 pa3IMYHbIX 00JACTe HAYKU U PEalIbHOM JKU3HH,

MOJCTIMPOBATh PEATIbHBIC CUTYALIMU HA SA3BIKE aNreOpbl, COCTABIATH BHIPAXKEHMS,
YPABHEHHUS, HEPABEHCTBA MO YCIIOBUIO 33Ja4M, UCCIICI0BATh MOCTPOCHHBIE MOJEIH C
MCIOJIb30BAHUEM anmnapara areOpsl.

DOYyHKUMH U rpapuKH:

OMEpUPOBATh MOHATUSAMU. (QYHKIMS, CMOCOOBI 3agaHus (PyHKUMH, OO0JIACThH
OMPEACTICHUS] M MHOKECTBO 3HAaYeHWW (yHKUMH, rpapuk (PYHKIUH, B3aMMHO
oOparHble QyHKINW,

OMEPUPOBATh MOHIATHIMHU. YETHOCTh W HEYETHOCTh (DYHKUMM, HYIH (PYHKLIHH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

WCNOJIb30BaTh rpadukn PyHKUMA A1 PEIIECHUS YPaBHEHMWIA,

CTPOMTh W 4YHMTATh Tpapuku JIMHEHHOH (YHKIMM, KBAAPATUYHON (PYHKLMH,
CTENECHHON (PYHKIIMH € LEJTBIM MOKA3ATENIEM,

UCIOJIB30BaTh rpaduKku PyHKIMI ISl KCCIEA0BAHMS MTPOLIECCOB U 3aBUCUMOCTEH
NPHU PELICHUN 33a4 U3 IPYTHX YYECOHBIX MPEAMETOB U PEANTBHON KU3HH, BBIPAKATH
(opMyJilaMU 3aBUCHUMOCTH MEXKAY BETMUMHAMMU.

Havana maTeMaTH4ecKkoro aHajansa:

OMEPUPOBATH MOHATUSIMHU: NOCIIE0BATEIBHOCTD, apu(PMeTHYeCKas 1
reOMETPUIECKast TPOTPECCUM;

OMEpUPOBaTh  MOHATHAMH:  OECKOHEUHO  yOBIBAKOIIAs  TI'EOMETPHYECKAs
nporpeccus, cymma OECKOHEYHO YOBIBAIOLIEH FeOMETPUUECKOM MPOrPECCHH,

3aJ1aBaTh MMOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH;

UCIOJB30BATh CBOMCTBA IMOCJIEAOBATENBHOCTEH M TMPOTPECCUM ISl PEILECHMS
pearbHBIX 33]a4 IPUKIAJIHOTO XapaKkTepa.

MHo:xecTBa H JIOTHKA:
ONEPUPOBATH MOHATUAMU. MHOKECTBO, OMEPALIMU HAJl MHOMKECTBAMMU,
KCIMOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Ui ONUCAHUs PeajlbHBIX
MPOIIECCOB U SBJICHUIN, TPU PEIICHUY 33/1a4 U3 APYTUX YUEOHBIX MPEIMETOB;
ONEPUPOBATH MOHATUAMMU. ONPEIECIICHUE, TEOPEMA, CIICICTBUE, T0KA3ATEIBCTBO.

K konmy oOyuenuss B 11 kacce OOy4YarOIMACS TOJYYHUT CIICTYHOUIUE
MPEAMETHBIC PE3YJIBTATHI:

Yucaa 1 BbIYHCJIEHHA:

ONEPUPOBATH MOHATUAMU. HATYPAJILHOE, LIEJIOE YKCIIO, UCIOJIB30BATh MPU3HAKU
JNEITMMOCTH LENbIX YMCEI, PA3JIOKEHUE YUCIIA HA MPOCTHIE MHOXKUTEIMU ISl PELICHUS
33744,

OTNIEPUPOBATH MTOHATUEM: CTEIEHD ¢ PALMOHAIBHBIM IMOKA3aTEIIEM,

OMEPUPOBATh TMOHATUSIMM: JIorapu(M YKCIA, JIECATUYHBIE W HATyPaIbHBIE
Jorapu(Msl.

YpaBHeHHs H HEPABEHCTBA:



NPUMEHSTH CBOMCTBA CTENEHU sl TPeoOpa30BaHUsl BHIPAXKEHUH, ONEPUPOBATH
MMOHATHSAMH. TOKA3aTEIbHOEC YPAaBHEHUE W HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI
MMOKA3aTEIbHBIX YPABHEHN U HEPABEHCTB,

BBIMIOJIHATE ~ MPEOOpAa30BaHUsl  BBIPAKCHUM,  COAEP)KAIUX  JIorapu(pmsbl,
OMEPUPOBATh MOHATUSIMH. JOTapU(PMUUYECKOE YPABHEHUE M HEPABEHCTBO, PEIIATH
OCHOBHBIC THITBI JIOTAPU(PMUYECKUX YPABHEHUI U HEPABEHCTB,

HAXOAUThH PEIICHUS MPOCTEUIINX TPUTOHOMETPAIECKIUX HEPABEHCTB,

OIEpUPOBATE TOHATHSMHU. CHUCTEMA JIMHEWHBIX YPABHEHUA W €€ pPEIICHUE,
MCIIOIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN IS PEIICHUS TPAKTUYECKUX 3a/1a4,

HAXOAUTh PELICHUS MMPOCTEHIINX CUCTEM W COBOKYIHOCTEW pPalMOHAIIBHBIX
YPaBHEHUA 1 HEPABEHCTB,

MOJICIMPOBATH PEAJIbHBIE CUTYAIIMHN HA S3BIKE aJIr€OPbl, COCTABIISITh BHIPAKEHUS,
YPpaBHEHMS, HEPABEHCTBA U CUCTEMBI IO YCIIOBHIO 3aa4M, UCCIIEI0BATH ITOCTPOCHHBIE
MOJIETIN C UCIOJIb30BAHUEM anmnapara areOpsl.

DyHKUHMH U rpapuKH:

ONMEpPUPOBaTh  TOHATUSAMHU.  NEPHOAMYECKAT  (PYHKOMSA,  NPOMEKYTKH
MOHOTOHHOCTH (DYyHKIMH, TOUYKH 3KCTPeMyMa (PyHKIMU, HAnOOJbIIECE U HAMMEHBILIECE
3HAQUEHUS (PYHKIMH HA MPOMEKYTKE, UCIOJIb30BATh UX AJIsl UCCAEA0BaHUS (YHKIUH,
3a1aHHOM rpaguKoMm;

ONEPUPOBATH TIOHATUAMMU: rpadukm Moka3areabHOM, Jorapu(pMUUIECKOM
U TPUTOHOMETPUYECKUX (YHKIMI, n300paxarb WX HA KOOPAMHATHOW IMJIOCKOCTH W
MCITOJIB30BATh JJI PELICHUS YPABHEHHUI U HEPABEHCTB;

n300pakaTh HA KOOPAMHATHOW IUIOCKOCTH TpaMKy JIMHEHHBIX yYPaBHCHUH WU
MCITOJIB30BATh UX JUISl PEIICHUS CUCTEMBI JIMHEWHBIX YPABHCHHIA,

UCIOJIB30BaTh rpaduku PyHKIMI 1Sl KCCIIEA0BAHMS TPOIIECCOB U 3aBUCUMOCTEH
U3 JPYTUX YYEOHBIX TUCLIUILIAH.

Havana mareMaTH4ecKOro aHa/imsa:

OMEpPUPOBATh TMOHATUSMHU. HENMPEPBIBHAS (YHKIMS, MTPOU3BOJAHAS (PYHKIIMH,
MCIOJIb30BaTh T€OMETPUUECKANA U (PU3HYECKUNA CMBICT TPOM3BOJHOW UIsl PELICHHS
3a4a4,

HaXOJUTh MPOU3BOJAHBIC BJIEMEHTAPHBIX (DYHKUIMA, BBIYHACIATH MPOU3BOIHBIC
CYMMBI, POU3BEACHHUSI, YACTHOTO (YHKIIHIA,

MCIOJIb30BaTh MPOU3BOIHYIO AJII UCCIIEI0BAHKS (DYHKIMM HA MOHOTOHHOCTh U
BKCTPEMYMBI, MPUMEHSATH PE3YJIBTATHI HCCIEA0BAHUS K TOCTPOCHUIO IPa(pUKOB;

WCIOJIB30BaTh IMPOU3BOMHYIO JUIA HAXOXKACHUS HAWIYUIIEr0 PELICHAS B
[IPAKJIAHBIX, B TOM YHACIIE COUATIEHO-DKOHOMUYECKUX, 3a1a49ax;

OMEpUPOBaTh  MOHATHUSMHU.  MEPBOOOPA3HAsT W HMHTErpaj, MNOHUMATH
TEOMETPHYUECKUN U (PU3NUYECKUI CMBICT HHTErPaANa,

HaXOJUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIMH, BBIUYUCIATH MHTErPAT 1O
(dopmyie Hrrotona-JleiiOnuia;

peliars MPUKIAIHBIE 3a4a4d, B TOM HYHCIE COLUAIBLHO-DKOHOMHUYECKOIO H
(pU3AYECKOr0 XapaKTepa, CPEACTBAMHU MATEMATUYECKOTO AHAIN3A.



TEMATUYECKOE INMNJIAHNPOBAHWE

10 KJTACC

No
n/

n

HanmeHoBaHuMe pa3genos

nTemMm nporpamMmmbl

MHoO>XecTBa paLoHabHbIX
N BeNCTBUTENbHbIX YUCEN.
PaunoHanbHble ypaBHeHUS
N HepaBeHCTBa

®YyHKUMM ¥ TpaduKm.

2 CTeneHb ¢ Uenbim
nokasaresiem
AprndpMeTUYECKNIA KOPEHb
N-0i CTeneHu.
WppaynoHanbHble
ypaBHEHUS N HepaBeHCTBa
®dopmynbl

4 TPUTOHOMETPUN. TPUTOHOM

eTpUYecKmne ypaBHeHH A
MocnenoBaTeIbHOCTU K
nporpeccuu

MoBTOpeHue, 0606LLeHNE,
cucTeMaTmnsaymns sHaHuin

OBLWEE KOJIMYECTBO

YACOB MO NMPOrPAMME

11  KJIACC

Bce
ro

34

68

KonunyectBo 4yacosB

KoHTpon MpakTnye

bHbl€E CKune

paboThbl paboTbl

KonnyectBo 4yacos

No HanmeHoBaHue
n/ pasfenos u Tem Bcer

n nporpamMmmail o

CteneHb C
pauuoHanbHbIM
nokasaTenem.
lMokasaTefibHas

hYyHKUMS.
[MokasaTenbHble

KOHTpO/bH MpakTnyeck
ble paboThbl me pab6oThbl
1

3NeKTPOHHbIEe

(undposbie)
obGpa3oBaTesfibHble

pecypchbl
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3NeKTPOHHbIEe
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ypaBHeHUA n
HepaBeHCTBa
Norapndmmnyeckas
(hYyHKUMS.
Norapudmmnyeckn
e YpaBHEHUA U
HepaBeHCTBa

TpuroHomeTpuyec
Kne QyHKLMM 1 nx
rpagpuku.
TpuroHomeTtpuyec
Kue HepaBeHCTBa

MpoussogHas.
MpumeHeHne
NpPOW3BOAHOW

WHTerpan v ero
NpUMeEHeHMnA

Cuctemsl
YypaBHEHN

HaTypanbHble 1
Lienble yncna

lMoBTOpEHMeE,
0606L1eHMe,
cucTemaTtumsauns
3HaHWM
OBLUEE
KOMNYECTBO
YACOB INo
MPOrPAMME
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24

12

18
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®OEAEPAJIBHASL PABOYASA TIIPOIPAMMA VYYEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJBHASA 3AIINCKA

BakHOCTB yueOHOr0 Kypca reOMETPUU Ha YPOBHE CPEHETO 001Eer0 00pa3oBaHuUs

00yCJOBIEHA MPAKTHYECKOM 3HAYUMOCTBIO METAMTPEAMETHBIX U
OPEIMETHBIX PE3YJIBTaTOB OOYYEHHS TE€OMETPHM B HAIMPABICHUW JUYHOCTHOTO
pa3BUTHs 00yYarOIIUXCs, POPMUPOBAHUS (YHKIMOHATBHON MaTeMaTHYECKOM

IPaMOTHOCTH, M3yYEHUsl IPYrMX Y4YEOHBbIX MUCUMUIUIMH. Pa3Buthe y 0Oydarommxcs
[PABUJIBHBIX TPEICTABICHUI O CYIIHOCTH M MPOUCXOKACHUU MEOMETPUYECKUX
a0cTpakuuii, COOTHOIIEHWUM  PEATBHOIO M MICAIBHOIO, XapaKTEPE OTPAKEHUS
MaTEMATHYECKON HAYKOW SBJIICHUN U IIPOLIECCOB PEABHOIO MUPA, MECTE TEOMETPUU B
CUCTEME HAyK M POJIA MAaTEMATHYECKOrO MOJEIMPOBAHK B HAYYHOM IO3HAHWU U B
NPaKTHKE COCOOCTBYET (DOPMUPOBAHUIO HAYYHOIO MUPOBO33PEHUST 00y YArOIIUXCS, a
TaK)KE Ka4eCTB MBILLJIEHUS, HEOOXOAUMBIX Ul aJanTaluyd B COBPEMEHHOM OOIIECTBE.

["'eomeTpust ABNSETCS ONHUM U3 OA30BBIX MPEIMETOB HA YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMsl, TaK Kak OOECIECYMBAET BO3MOKHOCTh H3YUYEHMS KaK IUCLUILIAH
€CTECTBCHHO-HAYYHOM HAMPABJICHHOCTH, TaK U TYMAHATAPHOM.

Jlorndyeckoe MbIUICHHE, (OPMUPYEMOE TMPU HM3YYEHUM OOYUYAIOLIUMHCS
ITOHATUMHBIX OCHOB '€OMETPUHA Y NOCTPOEHUH LIETIOYKH JIOTUYECKUX YTBEPIKICHUN B
XOJ€ pelICHUs TEOMETPUYECKHX 3a1a4, YMEHHUE BBIIBUIATh U ONPOBEPTarTh TMIIOTE3I
HETIOCPEACTBEHHO MCIOJIB3YIOTCA IIPH PELICHUH 3a4a4 €CTECTBEHHO-HAYYHOIO IIUKIIA,
B YaCTHOCTH M3 Kypca (PU3HKH.

YMEHUE OPUEHTUPOBATECSA B IPOCTPAHCTBE UIPAET CYLLECTBEHHYIO POJIb BO BCEX
o0nacTsIx JeATENIbHOCTH 4YenoBeka. OpHEHTanusi 4YEJNOBEKA BO BPEMEHHM U
NPOCTPAHCTBE - HEOOXOAUMOE YCIOBHE €0 COLMAILHOTO ObITHS, (hOpMa OTPAKCHHUS
OKPY>KArOIIET0 MUPA, YCIOBUE YCIEITHOTO MO3HAHMS M aKTHBHOIO MPeoO0pa3oBaHUs
NEUCTBUTENBLHOCTA. ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU 0O0pa3aMu OOBEIUHSET
pasHele BUABI y4e€OHOM W TPYAOBOH JEATEILHOCTH, SBISIETCS OJHUM U3
npO(PEeCCHOHATBHO BAKHBIX KAYECTB, MO3TOMY aKTyalbHa 3ahada (OPMUPOBAHUS Y
00y4JarImxcss MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3sHOBUAHOCTH OOpPa3HOIo
MBILUIEHUS - CYIIECTBEHHONO KOMIIOHEHTa B IOATNOTOBKE K NPAKTHYECKON
NEATENNBHOCTH 110 MHOTUM HAIPABJICHUSM.

Llenp ocBOCHHS mpOrpaMMbl yueOHOTO Kypea «I'eomeTpus» Ha 6a30BOM YPOBHE
00y4eHHs - 00111€00pa30BATEIBHOE U OOLIEKYIBTYPHOE PA3BUTHE O0YYAIOIIMXCS YEPE3
o0ecneYeHne BO3MOKHOCTH TPUOOPETEHHMST M MCIOJIB30BAHHUS CHCTEMATHYECKUX
TrEOMETPUYECKAX 3HAHWWA W JCHCTBUH, CHEU(PUYHBIX TE€OMETPUH, BO3MOKHOCTH
YCHEWHOTO MPOJOJDKEHUS 00pa30BaHWsl MO CHEHMATBHOCTSM, HE CBS3aHHBIM C
[IPUKIIAHBIM UCTIOJIb30BAHUEM T€OMETPHH.

[TpropuTeTHBIMM 3a1a4aMH OCBOEHUS yueOHOT0 Kypca «I'eomeTpumny Ha 6a30BOM
ypoBHE B 10-11 kiraccax siBAsiFOTCS:



(OpMUPOBAHKE MPEACTABICHUS O TEOMETPUM KAK YaCTH MHUPOBOM KyJIBTYpPbl U
OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAFOIIAM MUPOM,

(OpMUPOBAHKE MPEACTABICHKUS O MHOTOIPAHHMKAX M TENax BPALICHUS KaK O
BAKHEHIINX MATEMATUYECKUX MOJETISX, MO3BOJISIOIIMX OMUCHIBATH U U3yYaTh Pa3HbIC
SBJICHUSI OKPY>KarOLIErO MUPA,

(OpMUPOBAHKE YMEHHSI PACTIO3HABATE HA YEPTEKAX, MOJIENSAX A B PEaJIbHOM MHPE
MHOTOTPAHHUKH M T€Ja BPALLECHUS,

OBJIAJICHUEC METOJAMHM PEUICHHMs 3aJa4 Ha TMOCTPOCHUS Ha M300pAKCHHIX
NPOCTPAHCTBEHHBIX (PUTYP;

(opmupoBanue YMEHUS OMEepUPOBATH OCHOBHBIMHU HNOHATHIMH
O MHOTOTPAaHHUKAX M TEJIAX BPAIIEHUS K X OCHOBHBIMU CBOMCTBAMH,

OBJIAJICHUE AJITOPUTMAMM PEIICHUS OCHOBHBIX TUIOB 331a4, (POPMUPOBAHUE
YMEHHS TPOBOJUTH HECJIOKHBIE JOKA3aTENIbHBIE PACCYKIACHHUS B XOJC PEUICHHUS
CTEPEOMETPUYCCKUX 33]1a4 U 33]1a4 ¢ TPAKTUYECKAM COACPIKAHUEM,

Pa3BUTHE HMHTEIUICKTYAIBHBIX W TBOPYECKUX CIOCOOHOCTEH OO0ydarommxcs,
NO3HABATENIBHON AKTUBHOCTH, HCCIIEAOBATENBCKUX YMEHUH, KPUTHYHOCTH MBILUICHUS,

(opmMupoBaHuE (PYHKIMOHAIBHONH T'DPAMOTHOCTH, PEIEBAHTHOW TIE€OMETPUM:
YMEHHE Pacno3HaBaThb NPOSBICHUS TEOMETPUYECKUX TMOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEN B PEAIBHBIX >KM3HCHHBIX CHTYAlMsIX W MPU HW3YUYCHHH JPYTUX
y4eOHBIX  MPEAMETOB,  MNPOSBICHUS  3aBUCHMOCTEHl W 3aKOHOMEPHOCTEH,
(OopMyJIMPOBAaTh WX HA SI3bIKE T'€OMETPUM W CO3/aBaThb N€OMETPUUECKHE MOJCIIH,
NPUMEHITh OCBOCHHBI TIE€OMETPUYECKHMI ammapar [uisi pEHIeHHs MPaKTHKO-
OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OLIECHUBATD TOJYUYEHHBIEC PE3YIIbTATHI.

OTIMYUTENBEHON 0COOCHHOCTHIO MPOTPAMMBI IO TEOMETPHUU SBIISICTCS BKITFOYCHHE
B KypC CTEPEOMETPMM B HAUYal€ €ro M3yYCHWs 3a]a4, PEUIacMbIX Ha YPOBHE
WHTYUTUBHOTO TO3HAHUS, W ONPEICIEHHBIM 00pa30M OpraHu30oBaHHas padoTa Haj
HUMH, YTO CIIOCOOCTBYIOT PA3BUTHIO JJOTMUYECKOIO W MPOCTPAHCTBEHHOTO MBILIICHHUS,
CTUMYJIMPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLIECCOB, MOTHBHPYET K AAJbHEHIIEMY
U3YUYCHHIO MPEAMETA.

[IpeanoureHne OTHAETCA HAMISAIHO-KOHCTPYKTHBHOMY METONY OOY4YEHHs, TO
€CTh TEOPETUYECCKUE 3HAHUS MMEIOT B CBOCH OCHOBE YYyBCTBEHHOCTHb MPEIMETHO-
NPAKTUYECKON JEATENIbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX MPEACTABICHHUNA Y
0o0y4Jarmmxcss B Kypce CTEPEOMETPHM MPOBOAMTCS 3a CUYET PEIICHMS 337a4 Ha
CO3JaHME  MPOCTPAHCTBEHHBIX  00pa3oB M 33Ja4 HA  ONCPUPOBAHHUE
NPOCTPAHCTBEHHBIMU OOpazamu. Co3naHue oOpa3a MNPOBOAMTCS C OMOPOMl Ha
HarsJHOCTh, & OMEPUPOBAHUE OOPA30M - B YCJIOBUAX OTBICYCHHS OT HATJISAHOCTH,
MBICJIEHHOTO U3MEHEHHUS €0 UCXOAHOTO COJICPIKAHUS.

OCHOBHBIMH COJIEPKATENIBHBIMY JIMHUSAMU YueOHOro Kypea «I eomerpus» B 10-
11 knaccax saBistroTCs: « MHOTOrpaHHUKmnY, «[IpsMbIe U IITOCKOCTH B MPOCTPAHCTBEY,
«Tema BpaweHus», «BeKkTOpel W KOOpAMHATHEI B MpocTpaHcTBey.DOpMUpOBaHKE
JIOTUYECKUX YMEHUH PacnpeliensieTcsl HE TOJIBKO MO COACPKATEIbHBIM JIMHUSM, HO U
1o rogaM oOy4Y€HHUsI Ha YPOBHE CPEIHETO 00IIEr0o 00pa30BaHUsI.



Conepxkanrie  00pa3oBaHMs, COOTBETCTBYIOLICE MPEAMETHBIM PE3yJibTaTam
OCBOCHMS TMPOTPaMMbl O TE€OMETPUM, PACHPEACTAEHHBIM TO TrogaM OOy4YEeHMS,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIAJACHUE F€OMETPUUYCCKUMU MOHSATUIMHU
¥ HaBBIKAMU OCYIIECTBIISIIOCH TOCJIEI0BATEIbHO U MOCTYNATENbHO, C COOIIOACHUEM
NPUHIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIUCH B OOLIYI0 CUCTEMY
reOMETPUUECKUX MPEACTABICHUH 00yUYaroNIMXCsl, paciumnpsis 1 yrayounss e€, o0pazys
MPOYHBIC MHOKECTBEHHBIC CBSI3H.

OO0miee 4YKMCIIO YacoB, PEKOMEHJOBAHHBIX JJisi M3y4YeHHs] Yy4eOHOro Kypca
«I'eomerpus» - 102 vaca: B 10 knacce - 68 yacos (2 yaca B HeAento), B 11 knacce - 34
yaca (1 yac B Henen).

COJAEPKAHUE OBYUYEHUA

10 KJIACC

IIpsiMbI€ M IUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHS CTEPEOMETPUU. ToUKa, psAMast, TIOCKOCTb, TPOCTPAHCTBO.
[TonsiTHe 00 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHH
U CIICICTBUS U3 HUX.

B3aumHoe pacnosiookeHHe TMpAMBIX B INPOCTPAHCTBE. MEPECEKArOLIMECH,
[apauIeNIbHBIE U CKPELLUBAKOLIAEC NpAMBIe. [ lapamienbHOCTE MPSMBIX U INIOCKOCTEN
B IPOCTPAHCTBE. MApPAUICIIBHBIE MPSAMBIE B IIPOCTPAHCTBE, MAPAUICIBHOCTE TPEX
NPAMBIX, TAPALIETIBHOCT NPAMONM M IUIOCKOCTH. YTIIBI € COHAIpaBICHHBIMU
CTOPOHAMH, YIOJl MEXKAY NPAMBIMHA B MPOCTPAHCTBE. [lapajienbHOCTh MIIOCKOCTEN:
[apajuIelIbHBIE  IIOCKOCTH, CBOWCTBA MApajuIeNIbHBIX IUIOCKOCTEN. [lIpocreiimme
NPOCTPAHCTBEHHBIE (UIYPBl HA IUIOCKOCTH. TETpadap, KyO, Mapayieicnunen,
MMOCTPOCHUE CEUCHUM.

[TeprieHAUKYAAPHOCTE NPSAMONW M IIOCKOCTH: NEPNEHAUKYIIAPHBIE TNPSIMBIE B
[IPOCTPAHCTBE, MIPAMBIE MAPAIUIEIBHBIE U NIEPICHAUKYJISIPHBIE K IIJIOCKOCTH, IIPU3HAK
MEPIEHINUKYJIIPHOCTH MIPAMOM U IUNIOCKOCTH, TEOPEMA O MPAMOM NEPIECHANKYIIAPHON
IJIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEKAY MPAMOM U INIOCKOCTBIO, IBYTPAHHBII
YIOJI, JIMHEHHBIN Yroi ABYTPaHHOro yriia. [IepneHauKyasp U HaKJIOHHBIE. PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOi 10 MIIOCKOCTH, TPOEKIUs (PUTYPHI Ha
IJIOCKOCTH. | lepreHIUKYIISPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIAPHOCTH IBYX
IJTOCKOCTEN. Teopema 0 TPEX NMEPIEH IUKYIIAPaX.

MHOrorpaHHuKH

IToHsaTHE MHOTOrpaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOTPAHHUKA, BBIMYKIIBIE U
HEBBIMYKJIBIE MHOTOIPaHHWUKH, pa3BEPTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, TPaHW W OCHOBAHWsS NPU3MBI, MpsiMasi U HAKIOHHAs MPU3MbI, OOKOBas W
[TOJIHAs TOBEPXHOCTH MPU3MBL. [ lapaienenurmen, npsaMOyroiabHbIi napajieaenunen u
ero ceoiictea. [lupamuna: n-yrojiibHas nmupaMuaa, TpaHA U OCHOBAHWE IMPAMHUJBI,
OOKOBasg W MOJIHAS MOBEPXHOCTh MUPAMUJBI, MPABWJIBHAS W YCEUYEHHAs MUAPaAMHIA.



ONEMEHTbl TNPU3MBI W NUpamMuibl. [IpaBUIbHbIE MHOTOTPAHHUKH:  TIOHSATHE
MPABUJIILHOTO MHOTOIPAHHMKA, TPAaBWJIbHAS TMpU3Ma M NPABWIbHAA TUPaAMHUAA,
npaBWIbHAs TPEYTOJIbHAS MAPAMUAA U TPABWIBHBINA TeTpasap, KyO. [Ipeacrasnenue o
MPABUJIBHBIX MHOTOTPAHHUKAX: OKTASP, AOAEKAAP U uKoca ap. CeueHus Npu3Mel U
NUPAMHAIBL.

CaMMETpHsT B TPOCTPAHCTBE. CUMMETPHS OTHOCUTEIIBHO TOYKH, TIPSIMOM,
MJIOCKOCTH. DJIEMEHTHl CUMMETPUM B NMHUPAMUJAX, MAPAUIEICIUIIEAAX, IPABUIIBHBIX
MHOTOIPaHHUKAX.

BrerunciieHue 31eMEHTOB MHOTOTPAHHUKOB: PEOpa, AuaroHanu, yriel. [Inomans
OOKOBOI OBEPXHOCTH W MOJTHOM MOBEPXHOCTH MPSAMOM TPU3MBIL, TUIOLIAIb OCHOBAHUM,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSAMOi nmpu3Mbl. [lnonaas G0KOBOM MOBEPXHOCTH
Y MOBEPXHOCTH NPABUIIBHON MUPAMUIBL, TEOPEMA O IIOMAAN YCEYEHHON MUPAMUIBL.
[Tonsite 06 00bEMe. OOBEM UPAMHUIBL, TPU3MBIL.

[TonoOHble Tema B mOpocTpaHcTBE. COOTHOWIEHUS MEXAY IUIONIAISIMHU
NOBEPXHOCTEH, 00BEMAMH MOJAOOHBIX TEN.

11 KIIACC

Tesia BpameHnus

[{mnmHapryeckas MOBEPXHOCTh, 00pa3yroUIMe HWIHMHIPHYECKON MOBEPXHOCTH,
OCh LMJIMHAPUYECKOH NOBEPXHOCTH. LlumuHap: ocHOBaHUs U OOKOBasi MOBEPXHOCTH,
oOpasyrolas 1 0Ch, IJIONIAAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

KoHnueckass mOBEPXHOCTh, OOPAa3YHOIIKME KOHMYECKOH MMOBEPXHOCTH, OChb H
BEPIIMHA KOHMYECKOH TMOBEPXHOCTH. KOHYC: OCHOBaHME M BEpUIMHA, 00pasyrouias u
0Cb, TUIOMIAIb OOKOBOM M MOJIHOM MOBEPXHOCTU. YCEUEHHBIA KOHYC: 00pa3yrolue u
BBICOTA, OCHOBAHMS U OOKOBAsi IOBEPXHOCTb.

Chepa w map: UEHTp, paaumyc, AMAMETP, IUIOWIAAb IOBEPXHOCTH C(REpPHL.
BzaumHoe pacnonoskeHre cepbl W MIOCKOCTH, KacareiabHas MJIOCKOCTh K cdepe,
MJI0MAb CHEPHIL.

Hzo0paskeHue Tel BpalleHUs Ha TUIOCKOCTU. Pa3BEpTKa IMIIMHAPA U KOHYCA.

KoMOuHanmu Ten BpamieHus U MHOTONPAaHHUKOB. MHOTOTPaHHUK, ONMACAHHBIN
0K0J10 cepsl, chepa, BnucaHHas B MHOTOTPAHHUK, WJIH TEJIO0 BPALIECHUS.

[Tousarue 00 o0béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME
OPSAMOYTOJIBHOTO Mapajuieienuneia u caeacTeus u3 Heé. OObEM LUIUHAPA, KOHYCA.
O0BEM 11apa 1 Wiomaab cepsl.

[TonoOHble Tema B mpocTpaHcTBE. COOTHOWIEHUS MEXAY IUIONMIAISIMHU
NOBEPXHOCTEH, 00BEMAMH MTOJOOHBIX TEN.

CeueHus nuIMHIPA (MApalIEIbHO M TEPIEHANKYJISIPHO OCH), CEYCHHS KOHYyCa
(mapannenbHOE OCHOBAHHMIO U MIPOXOMSAIIEE YE€pe3 BEPIUUHY ), CEUEHMsI mapaBeKkTopsl
Y KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miIOCKOCTH M B MpocTpaHCTBe. CIOKEHUE W BBIYMTAHUE BEKTOPOB.



YMHOXEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BekTopa MO TPEM HEKOMILIAHAPHBIM
BekTOpaM. [IpaBuiio napaymenenunena. Pemenue 3agay, CBI3aHHbIX ¢ IPAMEHEHUEM
[paBWJI AEMCTBUM ¢ BeEKTOpaMH. [ IpsAMOyroiibHas cucteMa KOOpAWHAT B IPOCTPAHCTBE.
Koopmunartsl BekTopa. [Ipocreiitue 3a1aun B KOOpAMHATAX. YTOI MEXKIY BEKTOPAMH.
CkansgpHOE TNPOU3BEACHHUE BEKTOPOB. BBIUMCICHME YIVIOB MEXKAY MPAMBIMU H
IJTOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOA IPU PELIEHUA T'€OMETPUYECKUX
3a1a4.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kacce OOYy4YarOIIMACS TOJYYHUT CIICTYHOUIUE
NPEAMETHBIC PE3YJIBTATHI:

OMEPUPOBATH MOHATUSAMU: TOUKA, MPSIMasi, MJIOCKOCTH;

MPUMEHSATH AKCUOMBI CTEPEOMETPUM M CJCACTBHS W3 HUX MPU PEUICHUU
rEeOMETPHUYECKUX 33/1aY;

OMEPUPOBATH MOHATHUSIMU. MAPATUICTBHOCTh U MEPNECHAUKYJIIPHOCTh MPSMBIX U
ILJIOCKOCTEH;

KJTAaCCU(UUMPOBATh B3aMMHOE pPACMONOXKEHHE TMPSMBIX M IJIOCKOCTEH B
NPOCTPAHCTBE;

OMEpUPOBATh MOHATUSMHU: JBYTPAHHBIN yTOJ, TpaHW JBYTPAHHOrO yrja, peopo
JABYTPAHHOT'O YIJIA, JMHEHHBIN yron IByTPaHHOIO yria, FPaayCHas Mepa IByTPaHHOrO
yIia,;

ONEPUPOBATH OHATUSIMU: MHOTOTMPAHHMK, BBIMYKJIBIA U HEBBIMYKJIbIA
MHOTOIPaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MPABUJIbHBIN MHOTOTPAHHUK;

pacrno3HaBaThb OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (MIMpaMKaa, OpHU3Ma,
NPAMOYTOJIBHBIN Mapaienenumnen, Kyo0);

KJIACCU(PUIIMPOBATh MHOTOTPAHHUKHU, BHIOMPAsi OCHOBAHUS ISl KilacCU(PUKauu
(BBIMYKJIBIE M HEBBIMYKJIBIE MHOTOTPAHHUKH, TPABUJILHBIE MHOTOTPAHHUKH, TTPSIMBIC U
HAKJIOHHBIE MPU3MBI, MAPAIJIEIICTUNIEB );

OMEPUPOBATH MOHATUSIMU. CEKYIIAS MJIOCKOCTh, CCUEHUE MHOTOIPAHHUKOB;

OOBSCHSATH MPUHIUIIBI TOCTPOCHUS CEUCHUIA, UCTTOJIB3YSI METOJT CJIC/IOB;

CTPOUTH CE€YEHUSI MHOTOIPAHHMKOB METOJIOM CJIC/IOB, BBIMOJHATH (BBIHOCHBIC)
MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHH3Y,

pelmary 33Ja4d Ha HAaxXOKACHHE NEOMETPUYECKMX BEIMYMH MO o0pasuam Wiv
aIropuT™MaM, NPUMEHSSE W3BECTHBIE AHAJUTUYECKUE METOJbl NPU  PEIICHUU
CTaHJAPTHBIX MAaTEMATHYECCKUX 3a7a4 Ha BBIYMCIICHHE PACCTOSHUN MEXIY BYMS
TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKIY CKPEIIABAIOUTUMUCS
PSIMBIMU;

pelmare 33Ja4d Ha HAaXOKACHHE NCOMETPUYECKMX BEIMYMH MO o0pasuaMm Wiv
QIrOpuT™MaM, NPUMEHSISE W3BECTHBIC AHAJIMTUYECKUE METOJbl TMPU  PEIUICHUM
CTAHJAPTHBIX  MATEMATUYECKUX  3a7a4 HA  BBIYMCIICHHE  YIJIOB  MEKIY
CKPEUIUBAIOIIAMHUCS TPSIMBIMK, MEKTy TTPSIMOM M TIOCKOCTBIO, MEXKTY TIJIOCKOCTSIMMU,



JIBYTPaHHBIX YTJIOB;

BBIYMCIISITE OOBEMBI M TUJIOMIAM TMOBEPXHOCTEH MHOIMOTPAHHUKOB (TIpHU3Ma,
nupamMuja) ¢ TpUMEHEHUEM (POPMYJI, BBIYUCIIATh COOTHOMICHUS MEKIY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU MOA0OHBIX MHOTOIPAHHUKOB,

OMEPUPOBATH MOHATUSMH, CUMMETPHUSI B TPOCTPAHCTBE, LICHTP, OCh U IJIOCKOCTh
CUMMETPHH, LICHTP, OCh U MJIOCKOCTh CUMMETPUH (DUTYPHI,

U3BJICKaTh, MPeoOpa3OBbIBATh W WUHTEPOPETUPOBATH  MH(POPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHUX (PUTYpaxX, MPEACTABICHHYI) HA 4YEPTEkKax H
PUCYHKaX;

MPUMEHSATh T€OMETPUUECKUE (PAKThI JJIi PELICHUS CTEPEOMETPUUECKUX 3ajad,
NPEANOIAraloINX HECKOJIBKO IIAaroB PELICHUS, €CJIA YCIOBUS MPUMECHECHHUSI 3a/1aHbI B
SBHOH (hopme;

NPUMEHSATHh  MPOCTEHIIME  MPOrPaMMHBIC  CPEICTBA W BJEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PELICHUHA CTEPEOMETPUUYECKHX 3a]1a4;

NPUBOANTH MPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HM,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE,

NPUMEHSATH TIOJIYYCHHBIC 3HAHMS HAa MPAKTUKE: AHAJM3UPOBATH PEAIbHBIE
CUTyallUM W TPUMEHSITh WM3YUYCHHBIC TMOHATHS B MPOLECCE TMOUCKA PEIICHUS
MaTEeMaTUYECKHA C(HOPMYTUPOBAHHON MPOOJIEMBI, MOJECIUPOBATH PEANTBHBIC CUTYallUK
Ha S3bIKE TEOMETPUHM, HCCIEAOBATh IMOCTPOECHHBIE MOJACIA C HCMOJb30BAHUEM
FEOMETPUYECKUX TMOHITHA M TEopeM, anmnapara ajareOpbl, peliarb MPAKTUYECKUE
3a/1a4M, CBSA3AHHBIC C HAXOXKJICHUEM T€OMETPUUYECKUX BETUYHH.

K koHy o0yuenus B 11 kiaacce o0yYarommiics HayYUTCs:

ONEPUPOBATH OHATUSIMU: WIMHIPUYECKAs] MOBEPXHOCTH, 00pa3yroLume
UWIMHIPUYECKONH MOBEPXHOCTH, LMIMHAP, KOHMYECKAs MOBEPXHOCTh, 00pa3yroIIMe
KOHUYECKOW MOBEPXHOCTH, KOHYC, cepuiecKas HOBEPXHOCTH;,

pacro3HaBaTh TEJA BpalleHUs (MJIMHAP, KOHYC, cepa 1 1map),

OOBSCHATH CIIOCOOBI MOJYYEHUS TEN BPALLCHHS,

KJTACCU(PUIMPOBATh B3AUMHOE PACHIONIOKEHUE CPEPBI U MIIOCKOCTH;

OMEPUPOBATh TMOHATUSIMU. IIAPOBOH CETMEHT, OCHOBAHWME CETMEHTA, BBICOTA
CETMEHTa, IIAPOBOM CJOW, OCHOBAaHME WIAPOBOrO CJOs, BBICOTA MIAPOBOTO CJOA,
IApPOBOM CEKTOP;

BBIYKCTIATE OOBEMBI U TUTOIIAAN TOBEPXHOCTEN TEIl BpALCHHsI, TEOMETPUIYECCKUX
TEJ C MPUMEHEHUEM (POPMYII,

OMEpUPOBATh MOHSATUSMU. MHOTOTPAHHMK, BIMCAHHBIA B cpepy W ONMUCAHHBII
0K0JI10 cepsl, chepa, BoucaHHas B MHOTOMPAHHHUK WJIHM TEJIO BPALIECHHUS,

BBIUKCIISATE COOTHOLICHHS MEXKAY IUIOIAASIMHU TMOBEPXHOCTEH M 00BbEMaMu
MOJOOHBIX TEI,

n300paxkaTh U3ydacMble QUTYPBI OT PYKH U C MPUMEHEHUEM TTPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB;



BBITIOJIHATE (BBIHOCHBIE) TUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX
(quryp: BUI CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TEIl BPAILICHUS,

U3BJICKATh, MHTEPOPETUPOBATH M NPeoOpa3oBbiBaTh  MH(OPMALKIO O
NPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTABICHHYK) HA YEpTEKaxX H
PUCYHKaX;

OMEPUPOBATH IOHATUEM BEKTOP B MPOCTPAHCTBE,

BBITIOJIHATh JEHCTBHS CIOKEHUS BEKTOPOB, BEIYMTAHUSI BEKTOPOB U YMHOKCHUS
BEKTOPA HA YKCI0, OOBACHATH, KAKUMHU CBOMCTBAMH OHHM 00JIaatoT;

NPUMEHSTH MPABUIIO MAPAIUIEICIHAIIEA;

OMEpPUPOBATh MOHITHAMHU: JEKAPTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKIY BEKTOPaMH,
CKaISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE H KOMIUTAHAPHBIE BEKTOPBI;

HaXOJUThb CYMMY BEKTOPOB M MPOM3BEICHUE BEKTOPA HA YMCIO, YIOJ MEXKIY
BEKTOpPaMH, CKIAPHOE MPOM3BEIACHHWE, PACKIaAblBaTh BEKTOP 1O  JIBYM
HEKOJJTMHEAPHBIM BEKTOPaM;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B IEKAPTOBOH CUCTEME KOOPJAMHAT;

NPUMEHSTh TEOMETPUYECKHAE (PAKTBI AJIT PEIICHUS CTEPEOMETPUUECKHUX 3a1a4,
NPEIINOJIAraroIMX HECKOJIBKO IIAr0B PEIIEHUS, €CIIA YCIOBHS MPUMEHEHUS 3a/1aHbI B
SBHOH (opMe;

pemares MPOCTEHIIE TEOMETPUYECKHE 3a7aud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA;

pelars 3a1a4M Ha JOKA3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUH M HAXOXKICHUE
FEOMETPHYECKUX BEIMYMH MO 00pasnaM Wiau alropuTMam, NPUMEHSsS W3BECTHBIC
METO/IbI MPH PELICHAN CTAHAAPTHBIX MATEMATUYECKUX 33124,

OPUMEHITh  MPOCTEHIIME  MPOTPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PELICHAN CTEPEOMETPUUYECCKUX 33124,

OPUBOJUTH MPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U SKHU3HH,
pacro3HaBaTh MPOSBIICHUE 3aKOHOB FTEOMETPHUH B HCKYCCTBE,

NPUMCEHSTh TIOJYYEHHBIC 3HAHWS HA NPAKTHKE. AHATU3UPOBATh PEATBHBIC
CUTyallud W MPUMEHATh WM3YUYCHHBIC TMOHATHS B TMPOLECCE MMOMCKA PEIICHUS
MaTEMATHYECKHA CPOPMYJTMPOBAHHON TPOOIEMBI, MOJEIUPOBATh PEATBHBIC CUTYAllMH
Ha S3BIKE TE€OMETPUH, HCCIEN0BATH MOCTPOCHHBIE MOJACIH C HCMOJIb30BAHUEM
rEOMETPHUECKUX MOHATHH W TeopeM, anmapara anreOpbl, pelaTh MPAKTHYECKUE
3a/1a4M, CBSI3AHHBIC C HAXOXKICHUEM I€OMETPUUYECKIX BETUYMH.

TEMATHYECKOE IINIAHUPOBAHUE

10 KIIACC
KoaunyectBo uacos DJeKTPOHHbIE

Ne | HaumeHoBaHue
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o0pa3oBaTejibHbIE

n NPOrpamMmblI 0 ble padoThbI KHe paboThI
pecypchl
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DOEJNEPAJIBHASL PABOYAA TIIPOITPAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

HOACHUTEJBHASA 3AIINCKA

YueOHbllt Kypc «BeposTHOCTH M CTAaTUCTHKA» Oa30BOrO YPOBHS SIBJSETCS
OPOJOKCHAEM W Pa3BUTHEM OJHOMMEHHOrO Yy4e€OHOro Kypca 0a30BOro ypoOBHs
OCHOBHOTO 00w1Iero 00pa3zoBanus. YUeOHbIH Kypc NpeaHa3HaYeH st OPpMUPOBAHUS
y 00y4arommXxcsi CTAaTUCTUUYECKON KyJIbTYPbl M TOHUMAHUS POJIM TEOPUU BEPOSTHOCTEM
KaK MaTeMaTH4YE€CKOr0 MHCTPYMEHTA JJIsl U3YUYEHUs CyYalHbIX COOBITUIA, BETUUMH U
nporieccoB. [lpu wu3yueHun yueOHOro Kypca 0OOramialoTcs MNpeaCcTaBICHMS
00yUaronmxcs 0 METOJaX UCCIIEOBAHUS U3MEHUMBOTO MUPA, PA3BUBAETCS TOHUMAHUE
3HAYUMOCTH U OOIIHOCTM MATEMATHMUECKUX METOJOB MO3HAHUS KaK HEOTbEMJIEMOit
YaCTU COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHMSI.

CopeprkaHuie y4eOHOIro Kypca HalrpaB€HO Ha 3aKPETUICHUE 3HAHUMA, MOy YEHHBIX
OpU U3YyUYEHUM Kypca Ha YPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs, U HAa Pa3BUTHE
NOPECTABJICHUN O CAYYalHBIX BEJIMUMHAX U B3aUMOCBSI3AX MEXKIY HUMHU HA BAKHBIX
NPUMEPAX, CIOKETHI KOTOPBIX MOYEPIHYTH U3 OKpY’KaroLlero mupa. B pesynbrare y
oOyyJarommxcst  JOJDKHO — CcOpMUPOBATLCS  MPEACTaBICHWE O  Hauboliee
YHOTPEOUTEIBHBIX U OOIIMX MATEMATHUECKUX MOJIEIISIX, UCTIOJIb3Y EMBIX JIJISl OTICAHMSI
AQHTPOMIOMETPUUECKUX U JEMOrpadUueCcKuX BEIMUYUH, MOTPEHIHOCTEH B Pa3IMuHOIO
poda M3MEpPEHUsX, JUIUTEIBHOCTH O€30TKa3HON padoThl TEXHUYECKUX YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBIEHUI U MIPOLIECCOB B OOLIECTBE.

B coOTBETCTBMM ¢ YKa3aHHbIMH LEJISIMHU B CTPYKType Yy4eOHOro Kypca
«BEposSTHOCTD M CTATHCTUKA» JUISl YPOBHS CPEAHETO 00LIETO 00pa3oBaHust Ha Oa30BOM
YPOBHE BBIACICHBI CJCAYIOIIUE OCHOBHBIE COJACp)KATENIbHBbIC JIMHUU: «CiyuaiiHble
COOBITHS U BEPOATHOCTHY, « ClTyuyaifHble BEJMUMHBI U 3aKOH OOJBIINX YHCET.

BaxkHyro 4acTh y4eOHOro Kypca 3aHMMAET M3YUYEHHE T€OMETPUUECKOTOo U
OMHOMMAJILHOTO pacHpeie/ieHHii U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOramu -
MOKa3aTebHBIM U HOPMAJIbHBIM PACTIPEIEIICHUSIMM.

Conepxanuie uHun «CiydaiiHble COOBITHSI U BEPOSTHOCTHY CIIY>KUT OCHOBOM
st (OPMUPOBAHUSL TMPEACTABJICHUI O PACHPENEICHUN BEPOATHOCTEH MEXTY
3HAUEHHUSMHU CITy4YalHBIX BEJIMYMH, a TaKOKe 3Ta JIMHUS HeoOxoauma kKak Oaza s
W3YYCHHS 3aKOHa OOJIBINMX 4uCell - (PyHAAMEHTAJIBHOIO 3aKOHA, NEHCTBYIOLIECTO B



npupoae W OOIECTBE M MMEIOLIET0 MareMaTtuyeckyr (opmanuzanuto. CaMm 3aKoH
OONBIIMX YKCEN MNPEeAIaracTcs B O3HAKOMHUTEIBHOW (POpME € MUHUMATBHBIM
MCMNOJIb30BAHUEM MATEMATHUYECKOTO (popMalTU3Ma.

TeMmbl, CBSI3aHHBIE C HEMNPEPHIBHBIMU CIyYaliHBIMUA BEJMUYMHAMM, AKIICHTUPYIOT
BHUMAaHUE 00YYarOIIMXCs HA OMMCAHUN W U3y YCHUH CITyYalHBIX SBJICHUH C MOMOIIBIO
HENnpepbIBHBIX  (QYHKIMI. OCHOBHOE BHUMAHHWE YIENACTCA [OKA3aTEIbHOMY W
HOPMAJIBHOMY PaClpEeACNCHUsIM, TPH 3TOM MPEAINOJaracTcss O3HAKOMHTEIBHOE
U3y4YeHHE MaTeprasa 0e3 T0Ka3aTeIbCTB MPUMEHSIEMBIX (DaKTOB.

OO0miee 4YKMCIIO YacoB, PEKOMEHJOBAHHBIX JJisi M3y4YeHHs] Yy4eOHOro Kypca
«BeposiTHOCTh 1 cTatucTuka» - 68 yacoB: B 10 kmacce - 34 yaca (1 4ac B HEAEIHO), B
11 knacce - 34 yaca (1 4ac B HEJIENIO).

COJAEPKAHUE OBYUYEHUA

10 KUIIACC

[IpeacraBnenne MAaHHBIX ¢ TOOMOUIBED Tabmuy W jaumarpamm. CpeaHee
apu@MeTHUECKOEe, MeauaHa, HauOOJbIIEE W HAUMEHbLICE 3HAYCHUWsS, pa3Max,
JUCIIEPCUS U CTAHJAPTHOE OTKIOHEHUE YMCIIOBBIX HAOOPOB.

CnyuaiiHble 3KCMEPUMEHTHI (OMBITHI) W COy4YaiHbIE COOBITHS. DJIEMEHTAPHBIC
coObITHSt (MCX0bl). BEposSITHOCTH CIy4aifHOro COOBITHS. BIWM30CTh 4YacToTHl W
BEPOATHOCTH COOBITHH. CIy4aifHBIE OMBITHI C PABHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU
COOBITUSAMHA. BEpOATHOCTH COOBITHIA B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMU.

Onepaumn Haa COOBITHUSIMU. TEpeceYeHHE, OOBECAMHEHHE, MPOTUBOMOIOKHBIC
coObITHs. Jlnarpammel Diiepa. @opmyia CI0KEHHS BEPOSITHOCTEH.

YcnoBHass BEPOATHOCTb. YMHOXXEHHME BEPOATHOCTENW. JlepeBO Ciry4yailHOro
3KcrepuMenTa. Gopmyna NOTHONW BEPOATHOCTH. HezaBHUCHMBIE COOBITHSI.

KomOunaroproe mnpaBuino ymHOXeHHs. llepectanoBkun m Qakropuan. Ywucno
couetanuii. Tpeyronsauk [lackans. ®opmyna Guaoma HeroToHa.

bunapHblii ciy4aiiHbIil ONBIT (MCHBITAaHKWE), yCnex W Heyaada. HesaBucumbie
ucnpiTanus. Cepuss HE3aBUCUMBIX HMCIBITAHUHM A0 1epBoro ycmexa. Cepusd
HE3aBUCUMBIX UCTIBITAHUH bepHyIu.

Cnyyvaiinas  BenuuuHa.  Pacnpenenenne  BeposTHOCTEH.  J(marpamma
pacupenencHus. IIpuMepsl pacnpencsicHHil, B TOM 4YHCJIE, TE€OMETPUYECKOE U
OMHOMUAJIBHOE.

11 KJIACC

UucroBble XapakKTEPUCTUKU CIYYANHBIX BEJIMYMH. MATEMATUYECKOE OKUIAHHUE,
JUCTIEPCUS M CTAHJAPTHOE OTKIIOHEHHWE. [IpuMepbl NPUMEHEHUS MATEMATHUYECKOTO
OKUJAHWs, B TOM YHKCJIE B 3aJa4ax W3 IMOBCECIHCBHOM >KU3HU. Maremarhdeckoe
OKHJlaHue OWHAPHOW CIy4aifHOW BeNMUYMHBL MaTreMaTH4yecKOe OKUJAHUE CYyMMBI



CIIyYaifHBIX BEIMYMH. MareMaTH4ecKoe OXKUAAHUE U TUCTIEPCUST TEOMETPUUYECKOTO U
OMHOMUAIIBHOTO PACIPENCTICHHUIA.

3aKoH OOJIBLIMX YUCEI U €r0 POJIb B HAYKE, MPUPOAE U 00miecTBe. BEIOOpOUHBIH
METOJ UCCICA0BAHUM.

[Ipumepbl  HENMPEPBIBHBIX CAy4YalHBIX BEIWYWH. [loHSATHE O MJIOTHOCTH
pacripeenieHus. 3aaaud, NPUBOAAIIAE K HOPMaJbHOMY pacnpencnenuto. [Tonstue o
HOPMaJIbHOM PACTIPEACTICHUM.

[TPEJAMETHBIE PE3VYJIBTATBI

K xoniy oOyuenuss B 10 kjacce OOYy4YarOIMACS TOJYYHUT CIICTYHOUIUE
MPEAMETHBIE PE3YJIBTATHI:

YUTATh U CTPOUTH TAOJIALBI U TUATPAMMBIL,

OMEPUPOBATh MOHATUSAMU. CpeaHee ApU(PMETUUECKOE, MEIUaHa, HauOOJbIIee,
HaMMEHBIIIEE 3HAUCHUE, PA3Max MACCUBA YUCIIOBBIX TAHHBIX;

OMEPUPOBATh MOHSATHIMH: CIIyYaiHBIA HSKCOEPHUMEHT (OMBIT) M ClyYaifHOE
COOBITHE, BJIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIM MCXOA) CIAY4YailHOTO OIbITA,
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXKHBIMH CIyYailHBIMU COOBITHSMH,
HAaXOJUTh W CPABHUBATh BEPOSTHOCTH COOBITMH B M3YYEHHBIX CIy4YaliHBIX
AKCIEPUMEHTAX,

HaxOJUTh U (POPMYJIUPOBATH COOBITUS. MEPECCUECHUE U OOBEIUHEHUE JAHHBIX
COObITHH, COOBITUE, MPOTHUBOMOJIOXKHOE JAHHOMY COOBITHIO, MOJIb30BaThCS
auarpaMMmamu Jisiepa u (GopMyJIoi CIIOKEHHS BEPOSITHOCTEH TPHU PENICHUH 33/1a4,

OMEpPUPOBATh MOHATHIMH: YCJIOBHAs BEPOSATHOCTb, HE3ABHCHMBIE COOBITHS,
HaxXOIUTh BEPOSATHOCTH C TOMOLIBIO IPABUIA YMHOXKEHHMsS, C TOMOILBIO JAEpPEBA
CJIyYaiiHOT'O OIIBITA;

NPUMEHITh KOMOMHATOPHOE MPABUJIO YMHOXKEHUS MPU PEIIEHUH 33124,
ONEPUPOBATH TIOHATUAMMU: WCIIBITAHUE, HE3ABUCUMBIE UCTIBITAHMS, CEPUS
WCIBITAHUH, YCIIEX U HEY1a4a, HAXOIUTh BEPOSITHOCTH COOBITUI B CEPUM HE3ABUCHMBIX
UCIBITAHUH 10 MEPBOTO YCIEXA, HAXOAUTh BEPOSITHOCTH COOBITHIA B CEPUU MCITBITAHUAN

bepnyinu;

ONEPUPOBATH MOHATUSAMMU: CIy4YaiiHAs BEIMYHAHA, PACTIPEACIICHUE BEPOSITHOCTEM,
ayarpamma pacrpeacieHus.

K konmy oOyuenuss B 11 kacce OOy4YarOIMACS TOJYYHUT CIICTYHOIIUE
[IPEAMETHBIE PE3YIIBTATHIL:

CpaBHUBATh BEPOATHOCTH 3HAYCHUN CIIYYaHON BEIWYUHBI 10 PACHPEACIICHUAIO
WJIU € TIOMOLIIBIO IMarpamMmm,

ONEPUPOBATE MOHATHEM MATEMATUUYECKOTO OXKUATAHKS, IIPUBOAUTH IIPUMEPBI, KaK
[PUMEHSETCA MaTeMaTUyecKoe OKUAAHWE CIIYYalHOW BEIIMYMHBI  HAXOIAUTH
MaTEMaTUYECKOE 0KUJAaHME 110 JAHHOMY PaCIpeaesIEHHIO;

MUMETh MPEJCTABICHUE O 3aKOHE OOJIBIINAX YNCE,

UMETH MPEACTABICHNE O HOPMAJIBHOM PACIPEIEIIEHNH.
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