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INOACHUTEJIBHASA 3AIITMCKA

Pabouast mporpamMmma nmo MaTeMaTUKe Ha YPOBHE CPEIHEro oO0IIero oopa3zoBaHUs
paszpaborana Ha ocHoBe PI'OC COO ¢ y4éToM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMUIA,
NPEABIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHUIO, M TPaAMIMN POCCHUICKOTO
oOpa3oBanus. Peanuzamusi mporpamMmbl MO0 MaTeMaTHKE OOeCeuMBacT OBJIAJCHUE
KJIFOUEBHIMA ~ KOMIETECHIIUSIMU, COCTABJISIIOIIMMU OCHOBY JUIsl CaMOpa3BUTUS U
HEIPEPHIBHOTO 00pa30BaHUsl, IEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO U
MO3HABATEJILHOTO PA3BUTHSI IMYHOCTH O0YUYaIOIIHUXCS.

B nporpamme mo maremaTuke Y4TEHBI UJIeU U TMOJoKeHus KoHienuu pa3BuTus
MaTemarudeckoro oopazoBanus B Poccuiickoit @eneparuu. B cooTBeTcTBUM € Ha3BaHUEM
KOHIICTIIIUY, MaTeMaTH4eckoe oOpa3oBaHME JOHKHO, B YaCTHOCTU, MPETOCTABIISITH
KKJIOMY 00y4aromeMycsi BO3SMOXKHOCTh JIOCTUKEHUSI YPOBHSI MaTeMaTHUE€CKUX 3HAHUH,
HE0OXOAMMOro JIJIsl JaJIbHEHIel yCTeHoN X1U3HU B o01ecTBe. IMEHHO Ha pelieHue
ATOM 3aJlayyl HalleJIeHa MporpaMmMa Mo MaTeMaTuke 6a30BOr0 ypOBHHI.

B snoxy uudposoit tpanchopmaiuu Bcex chep uHenoBEUECKOH eATeTbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEeKOM 0e3  0a30Boi
MaTeMaTUYECKOW MOArOTOBKHU. Y K€E B IIKOJIE MATEMATHKA CIIYKUT OIIOPHBIM MTPEIMETOM
JUIST W3Y4YEHUsS CMEXHBIX JUCIMIUIMH, a B JKU3HU TIOCJIE€ IIIKOJIBI peaJbHOM
HEO0OXOJMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa3zoBaHue, YTO TPeOyeT MOTHOIICHHON
0a3oBoli 0011€00pa30BaTEIbHOM TMOATOTOBKH, B TOM YHCJIE W MaTeMaTHYECKOH. DTO
OOyCJIOBJIEHO TE€M, YTO B HAIlM JHU PACTET YHCIO CHEIUATBHOCTEH, CBI3aHHBIX C
HEIOCPEICTBEHHBIM MPUMEHEHUEM MaTEeMaTUKU: U B cepe IKOHOMUKH, U B OU3HECE, U
B TEXHOJIOTUYECKUX O0ACTAX, U JaKe B TyMaHUTApHBIX cdepax. Takum oOpa3zom, Kpyr
oOy4Jarommxcs, M KOTOPBIX MaTeMaThKa CTAaHOBHUTCS 3HAYMMBIM MPEAMETOM,
CYILIECTBEHHO PaCIIUPSIETCS.

[IpakTHyeckas 1MOJE3HOCTh MAaTEMaTUKH OOYCIIOBJIEHAa TE€M, 4TO €€ IMpPeaIMETOM
ABJISIIOTCS (DYHIAMEHTAIbHBIE CTPYKTYPBI HAIIEro MHUpa: MPOCTPAHCTBEHHBIE (HOPMBI U
KOJIMYECTBEHHBIE OTHOIIEHUSI OT MPOCTEUIINX, YCBAaMBAE€MbIX B HEMOCPEIACTBEHHOM
OMBITE, 0 JOCTATOYHO CJIOXKHBIX, HEOOXOMUMBIX JJII PAa3BUTUS HAYYHBIX U
TEXHOJIOTUYECKUX UJeU. be3 KOHKPETHBIX MATEMAaTUYECKUX 3HAHUW 3aTPyAHEHO
IMOHMMAHHWE IIPUHIMIIOB YCTPOMCTBA W HWCIIOJIB30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W MHTEPIpPETAIllds Pa3HOOOpa3HON CONMAIBHOM, 3KOHOMHUYECKOM,
noJuTUYecKod  uHbopmaruu, ManodPQGeKTUBHA MOBCEIHEBHAs  MpaKTHYeCKas
IeATeNbHOCTh. Kaxx1oMy 4esioBeky B CBOEH KMU3HU IPUXOJAUTCS BBIIOIHATH JOCTATOYHO
CJIO’KHBIE PACUETHI U COCTABJISITH HECIIOKHBIE aJITOPUTMBI, HAXOIUTh HYKHBIE (hOPMYJIbI
Y IMIPUMEHSATHh X, BJIAJICTh MPAKTHYECKUMHU MPUEMAMH I'€OMETPUUYECKUX U3MEPEHUN U
MOCTPOEHUH, YuTaTh WH(OpPMAIMIO, MPEJCTABICHHYI0 B BUAY TaONWI], JHarpaMMu
rpauKOB, )KUTh B YCIOBUSAX HEOMPEACIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKkTep
CIIy9aitHBIX COOBITHH.

OnHOBpEMEHHO ¢ paciiuperreM chep IpPUMEHEHUS MaTeMaTUKH B COBPEMEHHOM



obmiectBe BCE Oosiee BaKHBIM CTAHOBUTCS MAaTEMAaTUYECKUI CTWUIb MBIIIJICHUS,
NPOSIBISIIOLIMICSA B ONpPENENEHHBIX YMCTBEHHBIX HaBblKax. B mponecce wu3yuyeHus
MaTEeMaTUKUd B apCceHal NMPUEMOB U METOJOB MBIIIJICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOYAOTCS MHAYKLIMS U JeAyKLHs, 0000IIeHNEe U KOHKPETU3ALIMS, aHAIIU3 U
CHHTE3, KiacCupUKalusi U cucTeMaTu3alus, abcrparupoBanue u aHanorusi. OOBEKTHI
MaTEMaTUYECKUX YMO3AKIIOUYEHUHM, @paBWJIa HUX KOHCTPYHPOBAHMSI PACKPBHIBAIOT
MEXaHU3M  JIOTHYECKUX  TOCTPOCHUH,  CIOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopMynupoBaTh, 0OOOCHOBBIBATh U JOKA3bIBaTh CYXKICHHUS, TEM CaMbIM pa3BHUBAIOT
JIOTHYECKOE MBIIUIEHHE. MaTeMaTuke NpUHAUIEKUT BeAylash pojb B (POPMUPOBAHUU
QITOPUTMHYECKOW KOMIIOHEHTHI MBIIUIEHWS W BOCIHUTAaHUU YMEHUN JE€MCTBOBATH 110
3aJIaHHBIM AJITOPUTMaM, COBEPIIEHCTBOBATh MU3BECTHBIE U KOHCTPYUPOBAaTh HOBbIE. B
IIPOLIECCE PELIEHUS 3a/1ad — OCHOBHOM y4eOHOM! NEATENIBHOCTH HAa YPOKAaX MaTeMaTHKU
— pa3BUBAIOTCS TBOpUYECKAs U MPUKIIAIHAS CTOPOHBI MBIILJICHUS.

OOyueHune mMaTemMaTHKe JAET BO3MOXKHOCTh Pa3BUBATh y OOyYaIOLIUXCS TOYHYIO,
palMOHAIIBHYI0O U MH(QOPMATHUBHYIO PE€Yb, YMEHHE OTOMpPATh HamOoJiee MOIXOJSALINE
A3BIKOBBIE, CHMBOJHMUYECKHE, TpadUyecKue CpeACTBA /JIs BBIPAXKEHUS CYXICHUH U
HaIJIATHOTO UX MPEACTABJICHMS.

HeoOXxoaumMbIiM KOMIIOHEHTOM OOIEld KyJIbTYypbl B COBPEMEHHOM TOJIKOBAaHUU
SBJIIETCS 00I1I€e 3HAKOMCTBO C METO/IaMU MO3HAHUS JEHCTBUTEIBLHOCTH, IPEICTABICHUE
O TpeIMETe U METOJE MATeMaTHKW, €ro OTJIMYUS OT METOJOB ECTECTBEHHBIX U
IYMaHUTapHbIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHHS MaTeMaTHUKW MJii pPEelIeHUs
HAyYHBIX U NMPUKJIAJHBIX 331a4. TakuM o0pa3om, MaTeMaTuueckoe o0pa3oBaHIE BHOCUT
CBOH BKJIaJ B GOpPMHUPOBAHUE OOILEH KYJIbTYphI UEJIOBEKA.

N3yyeHne MareMaTwku CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO YEJIOBEKA,
NOHUMAHUIO KpPacoOTbl W U3SIIECTBA MATEMATHYECKUX PACCYKICHUH, BOCHPUITHIO
reOMETPUYECKUX (POPM, YCBOCHUIO UJEU CUMMETPUH.

[IpuopurerHbiMu LensiMu oO0yueHus matematuke B 10-11 kimaccax Ha 0GazoBoM
YPOBHE SBJISIFOTCS:

- (opMHUpOBaHME LEHTPAIBHBIX MATEMATUYECKUX TMOHATUA (YKMCIIO, BEIUYMHA,
reomeTpudeckas ¢urypa, NmepeMeHHas, BEPOSATHOCTb, (YHKIMS), O0OECIEUYMBAIOIIUX
PEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHMs 00yJarOIINXCS;

- noABeJeHUuEe OoOydarouuxcsi Ha JOCTYIMHOM [UJIi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY>KAIOIIEro MUpPA, MOHUMAHUE MAaTEMAaTUKH KaK 4acTu
o01Iei KyJIbTYphl YEJIOBEUECTBA;

- pa3BUTHE WHTEJUIEKTYaJbHbIX W TBOPYECKHX CIOCOOHOCTEW OOydaroumxcs,
MIO3HABATEJIbHOM aKTUBHOCTH, MCCIIEOBATENbCKAX YMEHUN, KPUTUUHOCTH MBILUICHMS,
MHTEpeca K U3YUEHUI0 MaTEMATHKU;

- (¢opmupoBaHue (YHKIMOHAIBHOM MaTEMaTHYECKOM TI'PaMOTHOCTHU: YMEHMs
pacno3HaBaTb MAaTE€MAaTHYECKHE AacCIeKThl B PEAJBHBIX JKU3HEHHBIX CUTYyalUsaX
U IpU U3YYEHUU JIPYyrUX YYEOHBIX IPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH MU
3aKOHOMEpPHOCTEW, (QOpMYyJIUMpOBaTh HX HA A3BIKE MaTEeMaTHMKM U  CO3JaBaTh
MaTE€MaTU4YeCKUe MOJEIIN, IPUMEHATh OCBOCHHBIM MAaTEeMaTHYECKM amnmapar s



pELIEHNs] TMPAKTUKO-OPUEHTUPOBAHHBIX 3a/lady, HWHTEPIPETUPOBAaTH U  OLICHUBATh
MOJTyYEHHBIE PE3YIIbTATHI.

OcHOBHBIMU JIMHUSIMU cojaepkanus maTematuku B 10-11 kmaccax SBISIOTCS:
«Hucna u BeIUUCICHU», «ANredpa» («Anredpanueckue BBIPAKEHUSD», «YpaBHEHUS U
HepaBeHCTBa»), «Hauana MaremaTtuyeckoro ananusay, «l'eomerpus» («I'eomerpruueckue
burypsl U UX cBOMCTBa», «l3MepeHue reoMeTpuyecKux BEJIMUUHY), «BeposiTHOCTh U
CTaTUCTHKa». JlaHHbBIE JIMHUM Pa3BUBAIOTCS Mapajuie]IbHO, KaXXJash B COOTBETCTBHUHC
COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBHCHMO OJHA OT JPYIOid, a B TECHOM KOHTAKTE U
B3aumonencTBul. Kpome 3Toro, wux O0O0bEIUHSET JOrMYecKas COCTaBIIAIONIAs,
TpPaJMLIMOHHO MPUCYIIAsl MATEMAaTUKE U POHU3BIBAOIIAs BCE MATEMATHUYECKUE KYyPChI U
conepkarenbubie JIMHUU. ChopmynupoanHoe B ®I'OC COO TtpeboBaHue «BIlaJICHUE
METOJAMH [I0Ka3aTeNIbCTB, aJrOPUTMaMHU pELICHHs 3aAad, yMEHUE (POpMYIHpPOBATH
ONpEJENECHHs,, AKCHOMBl W TEOPEMBbI, NPHUMEHSATh HX, IPOBOJIUTH JOKAa3aTEIbHBIC
pacCyXKJ€HUsT B XOJE pEIICHHs 3aJay» OTHOCUTCS KO BCEM Y4YeOHBIM Kypcam, a
(GbopMHpOBaHUE JIOTHYECKUX YMEHHUU paclpenensercss Mo BCeM TrojaM oOOydeHHs Ha
YPOBHE CPEAHETO 00IIET0o 00pa30BaHUSI.

B cootBerctBUM ¢ PI'OC COO Marematuka sBiIsieTCsl 005A3aTeIbHBIM MPEIMETOM
Ha JaHHOM ypoBHEe oOpazoBaHus. [Iporpammoil mo mareMartuke npeaycMaTpUBaETCs
u3ydeHue y4yeOHoro mpeamera «MartemaTHka» B paMKaxX TPEX y4eOHBIX KypCOB:
«Anrebpa W Havajla MaTeMaTH4ecKoro aHanusza», «l'eomerpus», «BeposTHOCTH U
cTaTUCTHKa». DOpMUPOBAHUE JIOTMYECKUX YMEHHI OCYIIECTBIISIETCS Ha MPOTSKEHUU
BCEX JIeT 00y4YeHMsI Ha YPOBHE CpPEIHEro oOiiero oOpa3oBaHUs, a JIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBILIE YUEOHBIX KYpPCOB.

OO61iee Ynciio YacoB, pEKOMEHIOBAHHBIX JIJI M3YYEHUS] MaTeMaTUKU — 335 4acos:
B 10 kmacce — 170 gacoB (5 ywacoB B Hezaemo), B 11 kimacce — 165 gacoB (5 wacoB
B HEJIETIIO).

IHHJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIETI'O OBPA30OBAHUA

N3yuenne maTeMaTHKX Ha ypOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs HAMMPABIEHO HA
JOCTIDKCHHE  OOYYarOMIMMUCS  JIMYHOCTHBIX, METAMpPEAMETHBIX U  MPEIMETHBIX
o0pa3oBaTeNbHBIX PE3YJIbTATOB OCBOCHUS YI€OHOTO TIPEIMETA.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbpTare mzydeHuss MaTeMaTUKU HAa YPOBHE CpeAHEro oOIero oopa3oBaHUs
y oOyuatomerocsi OyayT chopMupOBaHbI CISAYIONNE TUIYHOCTHBIE PE3YJIbTaThI:

1) rpaskaaHCKOro BOCIIUTAHMSA:

c(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3UIIMKA OOYYaIOIIerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIeHa POCCHUCKOTO OOINECTBa, MPEACTABICHHE O MaTeMaTHYECKHUX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, ABJICHUH, IPOLEAYP I'PaKIaHCKOTO
o01ecTBa (BHIOOPHI, OMPOCHI M JPYroe), YMEHHE B3aMMOJIEHCTBOBATH C COIMATbHBIMU
UHCTUTYTaMHU B COOTBETCTBHH C UX (DYHKIUAMH U Ha3HAYCHUEM;



2) MAaTPUOTHYECKOT0 BOCIUTAHMS

c(OPMUPOBAHHOCTL  POCCUICKON  TIPaKJAHCKOW  WACHTUYHOCTH, YBAXKEHUS K
NpOLUJIOMY U HACTOAIIEMY POCCHUICKONM MaTeMaTHK{, I[IEHHOCTHOE OTHOIICHHUEK
JTOCTHXKEHUSIM POCCUUCKMX MaTeMaTUKOB W POCCHUICKON MaTeMaTUYeCKOW IIKOJIbI,
WCIIOJIb30BAHUE ITUX JIOCTUKEHUH B IPYTUX HAyKaX, TEXHOJIOTHUAX, CPepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAaHWE JYXOBHBIX IICHHOCTEH pPOCCHUUCKOTO Hapoaa, CHOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUA, AITHUYECKOTO TIIOBEJICHUS, CBI3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTIKEHUNW HAayKd U JACSATEIBHOCThIO YUEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIYIIIETO;

4) 3CTeTHYECKOr0 BOCTIUTAHUS

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a7ay, pEUICHUH, pPACCYXKACHHUI, BOCHPUHUMYHUBOCTHK
MaTeMaTHYECKUM aClEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uvecKkoro BOCUTAHNUS:

c()OPMHUPOBAHHOCTh YMEHUSI MPUMEHATh MAaTEeMaTUYECKUE 3HAHMS B MHTEpecax
300poBOro M Oe3omacHOro oOpa3a JKHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBbIO  (3J0pOBOE MNHUTaHWE, COAJAaHCUPOBAHHBIA PEXUM 3aHATUA W OTHAbIXA,
perymnsipHas (pu3nyeckas akTUBHOCTD), (PU3NYECKOE COBEPIIEHCTBOBAHUE NP 3aHATUAX
CIIOPTUBHO-03JOPOBUTENBHOM JESATEIBHOCTBIO;

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH TPYIOJIOOMS, HHTEPEC K Pa3InIHBIM
chepam mpodeccHOHATBHON EATCILHOCTH, CBS3aHHBIM C MaTEeMaTHKOH u €
NPUIOKEHUSIMHU, YMECHHE COBEPIIATh OCO3HAHHBIA BBHIOOP Oyaymiedi mpodeccuu u
peaTn30BBIBATh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTH M CIOCOOHOCTH K
MaTeMaTHYeCKOMY O0pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUU BCEH JKU3HH,
TOTOBHOCTH K AKTHUBHOMY YYaCTHIO B PEIICHUH MPAKTHYECKHUX 3aJa4 MaTeMaTHYECKOM
HarpaBJICHHOCTH;

7) IKOJIOTHYECKOTO BOCTIMTAHHSA:

c(OPMHPOBAHHOCTD KOJOTHYECKOHN KYIbTYphl, TOHUMAHHE BIUSHHS COLMAIBHO-
9KOHOMHYECKUX MPOIIECCOB HA COCTOSHUE MTPUPOTHON M COMUAIBHOM Cpe/ibl, 0CO3HAHKE
r100aIbHOTO XapakTepa HSKOJOTMYCCKUX MpoOJeM, OpHEHTAIMS Ha IPUMCHEHHE
MaTeMaTHYEeCKUX 3HAHMH I peIIeHHs 3agad B 00JacTH OKPYKAIOMIEH Cpemsl,
IUTAHUPOBAHKME MOCTYIIKOB M OLIEHKH MX BO3MOXHBIX MOCIEACTBUU JUIS OKPYXKaroIei
Cpenbl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

cOPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECCTBEHHOMN MPAKTHKH, MOHUMAHUE MAaTEMAaTHUECKOW HAyKH Kak
cepbl YeT0BEUECKON ACSITEILHOCTH, 3TANOB €€ Pa3BUTHSA U 3HAYUMOCTH I Pa3BUTHS
[[UBHUJIM3AIIMH, OBJIQJICHUE A3bIKOM MaTeMaTHKH W MaTeMaTHYECKOH KyJbTYpO# Kak
CPEACTBOM  IIO3HAHWSA  MHpPa, TOTOBHOCTh  OCYIIECTBJIATH  MPOEKTHYIO M



HCCIICA0BATCIbCKYIO ACATCIbHOCTE MHANBHUAYAJIIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe ocBOEHHS TPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus y oOydaromierocss OyayT copMupoBaHbl METaNpeIMETHBIC PE3yJbTaThI,
XapaKTePU3YIOIINECS OBJIAJICHUEM YHUBEPCAIbHBIMH MO3HABATCIbHBIMU JICHCTBUSIMH,
YHUBEPCATbHBIMA ~ KOMMYHUKATUBHBIMH  JCHCTBHSMH W YHHBEPCAIBHBIMHU
PETYJIATUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTebHBIe YHUBEPCAJIbHbIC Y4eOHbIC 1eHCTBUA
ba3zoBble Jloruyeckmne 1eHCTBUA:

BBIABJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEeMaTHUUYECKUX
OOBEKTOB, TMOHSATUN, OTHONICHUN MEXIy MOHSTHSAMHU, (GOPMYIUPOBATH OIMpEaeNICHUs
MOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIM MpU3HAK KiacCU(UKAIMKU, OCHOBAHUS IS
000011IeHUS 1 CPABHEHHU S, KPUTEPUU MTPOBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh, POPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIC
U OTpUIATEIbHbIE, EAUHUYHBIE, YACTHBIE U OOIIUE, YCIIOBHBIC,

BBIABJISITh MaTE€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IMPOTUBOPEUUS
B (akTax, JaHHBIX, HAOJIOJCHUSX W YTBEPXKACHUSAX, IMpearatb KpUTCPUUIIIA
BBISIBJICHUS] 3aKOHOMEPHOCTEW U ITPOTUBOPEUHN;

JieaTh BBIBOJIBI C MCIIOIB30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIFOUYEHUH, YMO3AKJIOUCHUH 110 aHAJIOTUH;

MPOBOANTH CAMOCTOSITENIFHO JIOKa3aTeNbCTBA MATEMAaTHYECKUX YTBEPKICHHIMA
(mpsiMBIE W OT TPOTHBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJIEHUS U BHIBOJIBI;

BBIOMpATH CMIOCO0 pelleHus yueOHOU 3a/auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BEIOMpaTh HauboJee MOAXOSAIINN ¢ YIETOM CaMOCTOSTENIBHO BBIJEICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBarejibCKue 1eMCTBUS .

UCIIOJIb30BaTh BOINPOCHI KaK HMCCIENOBATEILCKUM HWHCTPYMEHT I[IO3HAHUS,
(GbopMynMpoBaTH BOMPOCHI, (PUKCUPYIOIIKE MPOTUBOpPEUHE, MPOOIEMy, YCTaHABIUBATh
HCKOMOE U JaHHOE, JOPMHUPOBATH THIIOTE3Y, ApTyMEHTHUPOBATH CBOIO MO3UITUIO, MHCHHE;

MPOBOAUTh CAMOCTOSATENIBHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, UCCIEAOBaHUE
M0 YCTAHOBJICHHWIO OCOOCHHOCTEM MaTEeMaTHYECKOTO OOBEKTa, SIBJICHWA, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BEKTaMU, SIBICHUSIMU, ITPOIIECCAMU;

CaMOCTOSTENbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJABI IO pPE3yJIbTaTaMm
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOJTYYEHHBIX
PE3YNBTATOB, BHIBOJIOB M 000OIIIECHNUI;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IMpollecca, a TakKe BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora c undopmanmueii:



BBISBIIATH 1e(UIMTH MH(OPMAIUK, JTaHHBIX, HEOOXOUMBIX /Ul OTBETA HAa BOIPOC
U JIIS1 PEILICHUs 3a1a4u;

BBIOMpATh HMHGOPMAIMIO W3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMAaTHU3UpPOBaTh U WHTEPIPETHPOBATh MH(DOPMAIMIO PA3TUYHBIX BHUIOB U (HOpM
NPECTaBICHNUS;

CTPYKTYpUpOBaTh HH(OPMAIUIO, MPEICTaBIATE €€ B PasIUYHBIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLIEHUBAaTh HAJAEKHOCTHh MHGOPMAIMU O CAMOCTOSATENHEHO CHOPMYINPOBAHHBIM
KpUTEpUsM, CHOPMYIUPOBAHHBIM CaMOCTOSITENILHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIe JeHCTBUA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHSIMHU
U 1EJISIMU OOIIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJly pElIeHUs 3aa4l, KOMMEHTHUPOBATh
MOJIYYEHHBINA PE3yJIbTaT;

B X0/€ OOCYXIEHHUs 3aJaBaTb BONPOCHl IO CYIIECTBY OOCYXIAa€MOU TEMBI,
npoOJeMBbl, pelIaeMOr 3a/lauu, BbICKA3bIBaTh WJIEU, HAILIEJICHHbIE HAa MOWCK pElIeHUS,
CONOCTABJATh CBOM CYXIEHHS C CYXJICHHSIMU JPYTrUX YYACTHUKOB JHAJIOra,
oOHapyXKMBaTh pa3iIMune U CXOJICTBO MO3ULHUH, B KOPPEKTHOU (opMe GOopMyIUpOBaAThH
pa3HOIIIacus, CBOU BO3PAKEHUS;

NPEACTaBIATh PE3yJNbTaThl PEMICHUS 3aJayd, SKCIEPUMEHTA, WCCIEeI0BaHUsA,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4E€TOM 3aja4
MPE3EeHTAlUU U OCOOEHHOCTEHN ayIUTOPHH.

PerynsitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PEIICHUS 33]]a4H, BBIOUPATH CIIOCOO PEIICHUS C YIETOM
UMEIOIINXCS PECYypCOB U  COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SJMOIIUOHAJIbHBIN HHTE/VIEKT:

BJIQJIETh HAaBBIKAMH TI03HABATCIBHOM pPEedICKCHMU KaK OCO3HAHHS COBEPIIAEMBIX
JNEeUCTBUH W MBICIUTEIIBHBIX TPOIIECCOB, HMX PE3YyJbTAaTOB, BIAJETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISL MPOLECCa W pe3yJibTaTa PELICHUS MaTeMaTH4eCKOU
3aJ1a4u;

NPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpHU PELICHUU 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ysbTaTa ILEIH W YCIOBHUSIM, OOBSCHATH MPUYUHBI
JOCTIKEHUS WA HEJOCTIKEHUS PE3yJIbTATOB JIEATEILHOCTH, HAXOAUTh ONTHOKY, TaBaTh
OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEJIbHOCTD:

MOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U MHIWBUAYAJIbHOU PaOOTHI



OpU pelieHHH YYeOHBIX 3a7ad, MNPUHUMATH IIeJb COBMECTHOW JIeATEIhHOCTH,
IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM palOThI, paclpeneisTh BUIbI padoT,
JIOTOBApUBAThCA, OOCYXKIaTh MPOIECC W pe3ynbTrar paboThl, 0000IMAaTh MHEHUS
HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYXAeHUs, OOMEH MHEHHH,
«MO3TOBBIE MITYPMBI» ¥ HHBIC), BRITIOIHATH CBOIO YacTh pabOTHl M KOOPAUMHUPOBATH CBOH
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIa/la B OOIINIA
IPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pE3yNbTaThl OCBOCHHS MPOTPaMMbl IO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CPEJIHEr0 00IIero 00pa3oBaHMsl MPEACTABIEHBI M0 roJaM 00y4YeHUs
B PaMKax OTJIEJIbHBIX yU€OHBIX KYpPCOB B COOTBETCTBYIOIIMX pasjiejaX MPOrpaMMbIIO
MaTeMaTHKe.

PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

HOACHUTEJBHASA 3AIINCKA

Y4eOHbIil Kypc «Asrebpa M Hadala MaTEMaTHYECKOTO aHAIN3a» SIBJISICTCS OJTHUM
13 HanOoJiee 3HAYMMBIX B MPOTPaMME CPEIHET0 OOIIero oOpa3oBaHUS, MOCKOJBKY,C
OJIHOM CTOpPOHBI, OH OOECcTeunBaCT WHCTPYMEHTAJbHYIO 0a3zy Ui M3Y4EeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, @ C JIpyroil CTOPOHBI, POPMUPYET JTOTUYECKOEH
a0CTpaKTHOE MBINUICHHE OOYYarONIMXCs Ha YPOBHE, HEOOXOIWMOM [IJIi OCBOCHHS
y4eOHBIX KypcOB MH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH. B pamMkax
ydueOHOro kypca «AnreOpa ¥ Hayajga MaTEMAaTHYECKOTO aHain3a» oOydaroluecs
OBJIJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HayKH, KOTOpas popMyInpyeT CBOU
JOCTHXKCHHSI B MATEeMaTHIeCKOU popme.
VY4eOHbIN Kypc anreOphl M HadaJl MAaTeMaTHYECKOTO aHaIN3a 3aKIagbIBacT OCHOBY
JUISE  YCTIEIIHOTO OBJIQJCHUS 3aKOHaMH (DHU3WUKW, XWMHH, OWOJIOTHH, TOHHMAaHUS
OCHOBHBIX  TEHJEHIMHA DKOHOMHKA M  OOIICCTBEHHOW  HW3HH, IIO3BOJISICT
OPUCHTHPOBATLCS B COBPEMEHHBIX MH(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIL30BaTh MX B TOBCETHEBHOW >KM3HHU. B TOXKe BpeMms OBJaJieHUE
a0CTPaKTHBIMH M JIOTHYECKHA CTPOIMMH MaTEMaTHUYCCKMMH KOHCTPYKIMSIMH Pa3BUBaeT
YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEPKICHHUS,
UCIIOJIh30BaTh 0000IEHNe ¥ KOHKPETH3aluio, abCTparupoBaHWE W aHAJIOTHIO,
dopMUpPYET KpeaTUBHOE U KPUTUIECKOE MBIIIUICHHE. B X0/1e n3yueHus anreOpsl 1 Havam
MaTeMaTUYeCKOTO aHaJu3a Ha YPOBHE CPEIHEro 001ero oopa3oBaHust 00yJaronuecs
MOJTy4at0T HOBBIM OMBIT PEHICHUS MPHUKIAIHBIX 3a7a4, CAMOCTOSITEILHOTO MTOCTPOCHHSI
MaTEeMaTHYECKUX MOJENIeH pPeabHBIX CUTYAIlUH U HHTEPIIPETAIIMA ITOJTYICHHBIX
pEIIeHMI, 3HAKOMSTCS C MPUMEpPaMU MaTeMAaTHUECKHX 3aKOHOMEPHOCTEH B MPHUPOJE,



HayKe U B UCKYCCTBE, C BBIJAIOUIMMUCS MaTEMAaTHYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHblli Kypc ainreOpsl M Hadadl MaTEeMaTUYECKOro aHanmu3a oO0Jjazaer
3HAYUTENIbHBIM BOCHHUTATEIbHBIM IOTEHLMAIOM, KOTOPBIM peanu3yercs Kak uepes
y4eOHBII MaTepHall, CIOCOOCTBYIOIUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
u depe3 crnenuduky y4eOHOW JEATEIBHOCTH, TpPeOyIomEeld CcaMOCTOSTEILHOCTH,
aKKypaTHOCTH, IPOJOJDKUTENIbHON KOHLIEHTpAallMM BHUMAaHMS U OTBETCTBEHHOCTH 3a
ITOJTyYEHHBINA PE3YIIbTAT.

B ocHoBe Meronuku oOyueHus anreOpe W HayalaM MaT€MaTHYECKOTo aHaIM3a
JICKUT IE€ATEIbHOCTHBIA MPUHLUIT 00YYEHUS.

B cTpyKType nporpaMMsl o aJiredpe U HadajaaM aHaJIn3a BBIACISIIOTCS CIEAYIOIINE
COJEpKaTENIbHO-METOANYECKHE JMHUM: «Yucna u  BblUMCIEHUs», «DYHKIUH WU
rpapukn», « YpaBHeHHsT W HepaBeHCTBa», «Hawaia maTeMaTHYecKOro aHalu3ay,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpPKATEIbHO-METOAUYECKUE JIMHUU
U3y4aloTCsl Ha NPOTSHKEHMM JIBYX JIET OOY4YeHHMsl Ha YpPOBHE CPEIHEro OOIero
o0pa30BaHusl, €CTECTBEHHO JIOMOJIHAS APYT Jpyra U MOCTENEHHO HACHIIIAsICh HOBBIMU

TeMamMu W pazzaenamu. J[aHHbIA yuyeOHBIH KypC SIBJSICTCS UHTETPATUBHBIM, MOCKOJIBKY
oOBeuHSIET B cebe cojepKaHWe HECKOJIbKUX MAaTEMaTHYECKUX JUCIMIUIMH: anredpa,
TPUTOHOMETPHSI, MAaTEMAaTUUECKUI aHAJU3, TEOPUSI MHOXKECTB U Apyrue. [lo mepe toro
Kak oOy4Jaromniyecs: OBIAJEeBalOT BCE 0oJiee MIMPOKUM MATEMAaTUUYECKHUM annapaToM,y
HUX TIOCNEJOBaTeNIbHO (OopMUpYyeTCs U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHYECKYI0 MOJIEIh pPEaJbHOM CHUTyalluu, IPUMEHATh 3HAHUs, MOJYYCHHbBICB
yueOHOM Kypce «AnreOpa M Hauyajga MaTEMaTUYECKOTO aHalIu3a», IS pEeLIeHUs
CaMOCTOATENFHO  CHOPMYJTUPOBAHHOW  MaTEeMaTHYECKOM  3amayd, a  3aTeM
WHTEPIIPETUPOBATH MOJYUYCHHBIN pe3ybTarT.

ConepxarenpHO-MeTOANYECKAsT JUHUA «Yucna ¢ BBIYUCICHUS 3aBEpILIACT
dbopMUpOBaHUE HABBIKOB MCIOJIB30BAHUS JACHCTBUTENIBHBIX YHCEN, KOTOpPOE ObLIO
HAyaTO Ha YPOBHE OCHOBHOro oOmiero oopaszoBanusi. Ha ypoBHe cpeaHero ooOiiero
oOpa3oBaHusi 0co00€ BHUMaHUE yaeseTcs (OopMUPOBAHUIO TPOUYHBIX BEIYUCIUTEIBHBIX
HaBBIKOB, BKJIIOUAIOIIUX B Cce0s HCHOJIB30BAaHHWE pPa3IMUHbIX (HOpM  3amucu
JEUCTBUTEIBLHOTO YKCIIa, YMEHUE PAllMOHAIBHO BBIMOIHATH JICUCTBUS C HUMH, JI€JIATh
MPUKUJKY, OLICHUBATh pe3yiabTaT. OOydaroniuecss MoaydaroT HaBBIKA MPUOIMKEHHBIX
BBIYUCJICHU, BBIMIOJHEHUS JCHCTBUM C YUCIaMU, 3alIMCAHHBIMU B CTaHAApTHOU (opme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIIOBBIX BBIPAKEHUMN.

ConepxxarenbHass JUHUS «YpaBHEHUSI U HEPABEHCTBA» pealiu3yeTcs Ha
MPOTSHKEHUU BCETO O0yUEHHUs Ha YPOBHE CPEIHETO OOIIETro 00pa3oBaHUsl, TOCKOJIbKY B
KKJIOM pas3fiee MporpaMMbl MPEAYyCMOTPEHO PEUIEHHWE COOTBETCTBYIOIIMX 3ajad.
OOyuaronyecs: OBJIaJICBAIOT PA3JIMUYHBIMA METOJAMH PEIICHUS LENbIX, PallMOHATBHBIX,
UPPALMOHATBLHBIX, TIOKA3aTEIBHBIX, JIOTAPU(MUYECKIX U TPUTOHOMETPUIECKUX YPAaBHEHHH,
HEpPaBEHCTB U uX cucteM. [lomydueHHble yMEeHHs UCHIONB3YIOTCS MPU UCCIIEA0BAHUN (DYHKIIUIA
C TOMOILBIO TPOU3BOJHOM, PENICHUH NPUKIAJHBIX 3aJad U 3a/lad Ha HaXO0XKIECHUE
HauOOJIBIITUX W HAWMEHBINIUX 3HauYeHW (GyHKIWU. JlaHHAs coaepikarenbHas JIMHUAS
BKJIIOYAET B ceOsl Takke (GOpMHUpPOBAHME YMEHUI BBINOJHATH PAcU€Thl Mo (popmyiam,



npeoOpa3oBaHus LENbIX, PAMOHANBHBIX, HUPPAIUOHAIBHBIX W TPUTOHOMETPUUYECKUX
BBIPQXECHHM, a TaKkKe BBIPAKEHUHN, COJEpKalIMX CTeNneHU U jorapudmel. braromaps
U3YYCHUIO anredpanvyeckoro Marepuana MNPOUCXOAUT  JajbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOTO MBINIICHUST 00y4arommxcs, (GOpMHUPYIOTCS HABBIKU
JEAYKTUBHBIX PAacCyXJCHUN, pabOThl C CHUMBOJBHBIMU (hOpMaMu, NpPEACTaBICHUS
3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa npejaiaraer
3 peKTUBHBIC HHCTPYMEHTBI IJIsl pEIICHHS] MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 337134,
HArJBITHO AEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxarenbHO-MeToqudecKas JTMHUA « DyHKIUY U TpadUKu» TECHO NIEperieTaeTcs
C JPYrMMHU JUHUSMU Y4Ye€OHOTOo Kypca, IOCKOJIbKY B KaKOM-TO CMBICIE 3aJ1aéT
IIOCJIEA0BATEIbHOCTD HU3y4YEeHUsl Marepuana. l3ydeHue CTEleHHOW, I0Ka3aTeIbHOM,
jgorapu(pMUUECKO W TPUTOHOMETPUYECKMX (PYHKIMHA, HMX CBOHCTB M TIpaUKOB,
UCIOJIb30BaHuEe (YHKUMH Uil pelieHHs 3aJad U3 JPYruX Y4eOHBIX IPEIMETOB U
pEabHOMU XU3HU TECHO CBS3aHO KAK C MATEMAaTHUYECKUM aHAJIU30M, TAK U C PELICHUEM
ypaBHEHUN U HepaBeHCTB. [Ipu 3Tom Oosblioe BHUMaHHE yAEIsAeTCS(POPMUPOBAHUIO
YMEHUSI BBIpaXKaTh (POPMyJIaMH 3aBUCUMOCTH MEXKAY PAa3IUYHBIMU BEJIUYHMHAMM,
UCCIIEIOBaTh  NOJy4YeHHble  (PyHKUMH, CTpOoUTh UX Tpaduku. Marepuan
COJIEPKATEIbHOM JIMHUM HalEeJIEH Ha Pa3sBUTHE YMEHUNM M HABBIKOB, IO3BOJIAIOIIMX
BBIpaXaTh 3aBUCUMOCTH MEXIYy BEIMYMHAMU B Pa3IM4YHON (opMe: aHATIUTHYECKOH,
rpaduyeckoii u cioBecHoU. Ero nsyuenue crnocoOCTByeT pa3BUTHIO allTOPUTMUYECKOTO
MBIIIIEHUS, CTIOCOOHOCTH K 0000IIEHNUIO M KOHKPETU3AllUU, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHass JimHHAA «Hadama MaremMaTMdeckoro aHaiau3a» — IO3BOJISET
CYIIECTBEHHO pACIIMPUTHh KPYyr KaK MaTEeMaTH4YEeCKHX, TaK M MPUKIAIHBIX 3ajady,
JOCTYIHBIX OOYYalOUIMMCs, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh HCCJIEI0BaTh M
CTpouTh Tpaduku (QyHKIHMH, ONpeAensTh UX HauOOJbIIME W HAUMEHbBIINE 3HAUYCHHS,
BBIUMCIAThIUIOMAAN  (purypu  oOBEMBI TeJ, HAXOAUTb CKOPOCTH U YCKOPEHHS
npoueccoB. CoaepkarenpHas JUHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH MOCTPOECHMS
MAaTeMaTUYECKUX MOJEJIEH PEAIbHBIX CUTyalMi, HAXOKICHUS HAaWUIydllIero peleHus B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-ODKOHOMUYECKHX, 3aa4ax. 3HAKOMCTBO c
OCHOBAaMHU MaTeMaTHMUYECKOI'O aHajlu3a  CHOCOOCTBYET  pa3BUTHUIO  aOCTPAKTHOTO,
(GbopManIbHO-JIOrMYECKOTO0 M KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO yMEHUU
pacIio3HaBaTh NPOSBICHUSA 3aKOHOB MaTEMAaTUKU B HAYKE, TEXHUKE U UCKYCCTBE.

OOyuarommuecs y3HaIOT O BBIJAIOIIMXCS Pe3yIbTaTax, MOJIYYSHHBIX B X0/1€ Pa3BUTHUS
MaTeMaTUKH KaK HayKH, U UX aBTOpax.

ConepxarenpHOo-MeTOANYECKAsT JUHUSA «MHOXKECTBa M JIOTMKa» B OCHOBHOM
ITOCBSIIIEHA 3JIEMEHTaM TEOPUHM MHOKECTB. T€OpETUKO-MHOKECTBEHHBIE ITPEACTABIICHHUS
IPOHU3BIBAIOT BECh KypC UIKOJIBHOM MaTeMaTWUKH M MpeAsiaraloT HauOoJsee
YHUBEPCAIbHBINA S3bIK, OOBEAUHSIOMIMNA BCE pa3/iesibl MAaTEMAaTUKU U €€ MPUIOKEHUH,
OHM CBSI3BIBAKOT pa3Hble MAaTEMATUYECKHE NMCUUIUIMHBI B enauHoe nenoe. lloatomy
BaYKHO J1aTh BO3MOKHOCTh 00y4ar0IIeMycsi IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOU MATEMATUKHU U UCITOJIb30BaTh €0 JUIsl BBIPAXKEHUS CBOUMX MBICIIEH.

B yueOHOoM kypce «Anrebpa v Hayasla MaTeMaTHYECKOTO aHaIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTHUYECKOT'0 MOJIETUPOBAHUS, KOTOPbIE MPU3BAHBI CPOPMHUPOBATH



HAaBBIKU TOCTPOCHUSI MOJIEJICH peallbHBIX CHUTYyallui, UCCIAEAOBAHUS STUX MOJCICHC
MOMOIIIBIO  ammaparta ajreOpbl U MaTeMaTHYeCKOro aHajdu3a W HHTEPIpEeTaIHH
MOJIYYEHHBIX Pe3yJbTaToOB. TakuWe 3aJaHusl BIUICTEHbI B KaXKIbIA M3 Pa3jciioB
MIPOTPaMMBbI, MOCKOJIBKY BECh Marepuall Y4eOHOTo Kypca IIMPOKO HMCIOJIB3YETCS IJIS
pellieHusl TPHUKIAIHBIX 3a7ad. [lpu permeHnu pealbHBIX MPAKTHYECKUX 3ajaad
oOyyJaromuecss pa3BUBAIOT HAOJIOIATEIBHOCTh, YMEHHUE HAaXOAUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIB30BAaTh AaAHAJOTHIO, 0000IaTh W KOHKPETHU3UPOBATH
npobsemy. JlesTeapHOCTh 10 (hOPMUPOBAHUIO HABHIKOB PEIISHUs MPUKIATHBIX 3a/1a4
OpraHu3yeTcsl B IPOIleCCe M3YUYCHHS BCEX TeM Yy4eOHOro Kypca «Ainrebpa W Hauaja
MaTeMaTHYECKOTO aHAIN3ay.

OO6111ee YncIo YacoB, PeKOMEHI0BAHHBIX JIJISl U3YUYEHUsSI yueOHOTO Kypca «Anredpa
M Hayaja MaTeMaTH4YeCKOoro aHaausa», — 167 dacoB: B 10 kiacce — 68 yacoB (2 yaca
B Henenmo), B 11 kimacce —99 yacoB (3 yaca B HEZIEIIO).

COAEPKAHUE OBYYEHUASA

10 KJIACC
Yucsa 1 BbIYUCJICHUS

Panvonanpupie uncna. OOBIKHOBEHHBIE H JIECSITHYHBIE JpOOH, TPOIEHTHI,
OECKOHEUHbIE MepUuoAuYEecKre Apoou. ApudmeTnyeckue omneparuu ¢ palroHaJIbHbBIMU
YHCJIaMH, TTPpeoOpa30BaHUsI YUCIIOBBIX BhIpakeHUH. [IpuMeHeHune npobel U mpoIeHTOB
JUISL PELLICHUS IPUKJIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U peaTbHOW KU3HH.

JlelicTBuTEeNnbHBIE  4Yucla.  PalMoHanbHblE W HUPPALMOHAJBHBIE  YHCIA.
Apudmernueckue omepanud ¢ JSHCTBUTENbHBIMU  uuciamu. [IpuOmmkEHHbIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLIEHKA PE3YyJIbTaTa BIYMCICHUM.

Crenenb ¢ uenbiM nokaszateneMm. CranpaptHas (opma 3alucu JAEMCTBUTEIBHOTO
yucna. Mcnonb3oBanue mnoaxonsdmend (HOpMbl 3aMUCH JEHCTBUTEIBHBIX YHUCEN JJIS
pELICHUS MPAKTUYECKHUX 3a7a4 U MPEICTABICHUS TaHHBIX.

ApudmMernuecknii KOpeHb HATYpaIbHOU cTeneHu. JleficTBUs ¢ apuPMETHIECKUMU
KOPHSIMH HaTypajlbHOW CTEICHMU.

CuHyc, KOCMHYC M TaHI€HC YHCIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTaHI'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa u TOX/IECTBEHHBIE TPEOOPA30BAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoBHbIE
TPUTOHOMETpHUUYECKHE (HYOPMYIIBI.

YpaBHeHHE, KOPEHb ypaBHEHUs. HepaBeHCTBO, pelnieHrne HepaBeHcTBa. MeTon
MHTEPBAJIOB.

Petenue 1enbix U ApoOHO-PALIMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenune nppanOHAIbHBIX YPABHEHUU U HEPABEHCTB.

Pemienue TpuroHOMETPUYECKUX yPABHEHHM.

[IprMeHeHne ypaBHEHNI U HEPABEHCTB K PELIEHUIO MATEMATUYECKUX 3a7a4 1 3a71a4



U3 Pa3IMYHbIX 00J1aCTel HAYKU U pEeaIbHOM KU3HU.

DOyHKUMH U TPpaPUuKH

OyHKIMA, crocoOsl 3aaanus GyHkuuu. ['paduk dyskiuu. B3aumMHo oOpaTHBIC
GbyHKIUY.

OO6nactb omnpezaelneHuss U MHOXKeCTBO 3HaueHui Qynkiuu. Hynu dyHkumm.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIE (PYHKITUH.

Crenennast GyHKIMS ¢ HaTypaJIbHBIM M II€JIbIM Moka3atenem. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHS N-0Oi CTETICHU.

Tpuronomerpuyeckast OKpyKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX (PYHKITUI
YHICJIOBOTO apryMEHTAa.

Hayasia MaTeMaTH4eCKOro aHAJIM3a
[TocnenoBarenbHOCTH, CIOCOOBI 3a7jaHMsl MOCIe10BaTEIbHOCTEH. MOHOTOHHbBIE
MIOCJIEA0BATEIBLHOCTH.

ApudmeTtnueckas u reomeTpuyeckas nporpeccuu. beckoneuno yObiBaromas
reoMmerpuyeckas rnporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH r€OMETPUYECKON
nporpeccuu. opMyiia CIOKHBIX NPOLEHTOB. VICco/Ib30BaHte IPOTPECCUN IS PELICHUS
peanbHBIX 3aJ1a4 NIPUKIIAIHOTO XapakTepa.

MHoOxecTBa U JIOTUKa

MHoOXecTBO, Onepaluu Hal MHOKecTBaMuU. Jluarpammel Ditiiepa—BenHa.
[IprMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO aIIapara i ONMCAaHNs PEAIBHBIX MTPOLIECCOB
U SIBJICHUM, IPU PEILIEHUH 3aa4 U3 JPYTUX yuyeOHbIX PEAMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

10 KJIACC

Uucna v BIYUCIEHUS

Hartypanenble u nensle uncna. [IpusHakn nenumoctu nenslx uucen. CreneHb c
paloHaIbHbIM MOKa3aTesieM. CBOMCTBA CTEIICHHU.

Jlorapudm yucna. JlecaTuynble U HaTypajgbHbIE JOrapu(MBbI.

VYpaBHEHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

[IpeoOpa3oBaHne BBIpAKEHUM, COACPIKAIINX CTEIICHU C

PalMOHAIIBHBIM [TOKA3aTEIEM.

IIpuMepbl TPUTOHOMETPUYECKMX HEpaBeHCTB. llokasarenbHble ypaBHEHHS U
HEpPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl IMHEWHBIX YpPaBHEHUI. PellleHrne MPUKIIaIHbIX 337124 C TOMOIIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CHCcTEMBI M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHM, CUCTEM U HEPABEHCTB K PEIIEHNUIO MAaTEMAaTHYECKHX 3a7a4
W 3a71a4 U3 pa3IMuHbIX 00JacTel HAyKH U PeasIbHOM KU3HU.

®yHkuMu U rpadpuku

Oynkuusa. Ilepuonnueckue @ynkuuu. IIpomMexyTKn MOHOTOHHOCTH (DYHKIIHH.
Maxkcumymsl 1 MUHUMYMBI (pyHKIIMU. HanOonbliee 1 HauMeHblee 3HaYeHUe (PYHKIMH Ha



IIPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIMH, UX CBOWCTBA U IPapUKH.

[TokazarenpHass u Jorapupmuueckas (QyHKIUHM, HX CBOWCTBA H TpaduKH.
Hcnonb3oBanue rpa¢ukoB GyHKIUHN AJ1s pELICHUS] YPABHEHUM U TMHEWHBIX CUCTEM.

Hcnonp3oBanue rpadukoB PyHKITHH 71 KCCIISOBAHUS TIPOIECCOB M 3aBUCUMOCTEH,
KOTOpbIE BO3HUKAIOT MPHU PEUICHUM 3a/ad U3 APYIHX y4eOHBIX NMPEAMETOB U PEaJIbHOU
KU3HH.

Havana MaremaTn4yeckoro anainmusa

HenpepeiBHble ¢QyHKIUM. MeToN HMHTEPBAJIOB JUIsl pELICHHS HEPaBEHCTB.
[IpousBoanas ¢pyukiuu. ['eomerpuueckuit u GU3NUECKUN CMBICIT IPOU3BOTHOM.

[TpousBogHble 3yeMeHTapHbIX (GYHKIUN. DOpMyJlibl HAaXOXACHUS IPOU3BOIHOM
CYMMBI, TPOU3BEJEHUS U YACTHOTO (PYHKIUH.

[Ipumenenue IPOU3BOIHOM K UCCIIEJIOBAaHUIO  (PYHKIMM  Ha

MOHOTOHHOCTh W 3KCTpeMyMbl. HaxokaeHue HamOoJIbLIero M HauMEHBUIETro
3HaYeHUs PYHKIIMHU Ha OTPE3KeE.

[IpuMeHeHne npou3BOIHON ISl HAXOKIEHUS HAMIIYYILEro PEelIeHNUs B MPUKIIAIHBIX
3a/1ayax, sl ONpeAEIICHHs] CKOPOCTH MpoLecca, 3aJaHHOT0 (OpMYJION WU TPa(hUKOM.

[lepBooOpaznas. Tabiuiia nepBooOpPa3HbIX.

WuTerpan, ero reoMeTpuyeckuii 1 GuU3HUeCKUil cMbIci. Beluncienne nHTerpana mo
dbopmyne Hrrorona—JleiOHuna.

NPEAMETHBIE PE3YJIBTATDBI

K koHiy o6ydyenus B 10 xinacce oOydaromuics NOJyduT CIEAYIOMIKE TPpeIMETHbIE
pEe3yJbTaTHI:

Yucna 1 BEIYUCIICHUSA:

ONEepUpPOBATh MOHATUAMU: PAIMOHAIBHOE U JEHCTBUTEIBLHOE YUCIIO, OOBIKHOBEHHAS
U JIecATUYHas! 1pO0b, MPOLICHTHI;

BBIMOJHATh apU(pMETHUECKHE ONepalul C PALUOHAIBHBIMU U JEHCTBUTEIIbHBIMU
YU CJIAMU;

BBITNIOJIHATH NMPUOIMAKEHHBIEC BBIUYMCIICHUS, UCTIONb3Ys MpPaBUiia OKPYTJICHUs, JeNaTh
MIPUKUJIKY U OLICHKY pe3yJIbTaTa BbIUUCICHUN;

ONEepPUPOBATh TMOHITUSIMM: CTENEHb C LIEJbIM IOKa3aTelieM, CTaHaapTHas ¢opMma
3alMCH  JIEWCTBUTEIBHOIO YHCIA, KOPEHb HATypallbHOW CTENEHH, HCMOJIb30BaTh
MOIXOAITYI0 (POPMY 3alKCH AEUCTBUTEIBHBIX YUCEI Ui PEIICHUS PAaKTUUECKUX 3a1a4 U
MIPE/ICTABJICHUS IaHHBIX;

ONEpUPOBaTh TMOHATHSMHU: CHHYC, KOCHHYC M TaHIE€HC ITPOU3BOJIBHOIO YIJIA,
MCIIOJIb30BaTh 3alKiCh MPOU3BOJIBHOTO yIjla 4Yepe3 OOpaTHblE TPUTOHOMETPUUYECKHE
GyHKLIMH.

YpaBHEHUS 1 HEPABEHCTBA:

OIEpUPOBAaTh  IOHATUSMU: TOXKIECTBO, YypPAaBHEHUE, HEPABEHCTBO, LEJOE,
palMOHAIBHOE, HPPAlMOHAJIBbHOE yPAaBHEHHME, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BBITMIOJHATh MpPeoOpa3oBaHUS TPUTOHOMETPUYECKUX BBIPAKEHUW U peliaTh
TPUTOHOMETPUYECKUE YPABHEHHS,



BBITIOJIHATH IPEe0Opa30BaHUS LENbIX, PAIIIOHATBHBIX U UPPAILIMOHATBHBIX BRIPAXKCHUN
U pEllaTb OCHOBHBIE THUIIBI LENBIX, PALMOHAIBHBIX W HMPPALMOHAIBHBIX YPAaBHCHHU U
HEPaBEHCTB;

IIPUMEHATh YPABHEHMS M HEPABEHCTBA IS PEIICHN MaTeMAaTHYECKUX 33/1a4 U 3a1a4
U3 pa3InYHbIX 00JaCTEN HAYKU U PEaJbHOM KU3HU;

MOJIEJIMPOBATh PEAJIbHbIE CUTYallUd HA SI3bIKE alreOpbl, COCTABIIATH BBIPAXKECHMUS,
YPaBHEHHS, HEPABEHCTBA II0 YCJIOBHUIO 33Jla4d, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIHU C
MCIOJIb30BaHUEM ammapara anreOphl.

®yHKUMU U TpapUKU:

ONEpPUpPOBATh TMOHATHUSAMHU: (PyHKUMSA, CHOcoObl 3amaHusi (QYHKIHH, O0JacTh
OTIpe/IeNICHUs] U MHOXXECTBO 3Ha4eHUM (pyHKUMH, Tpaduk (QyHKUIMHU, B3AUMHO OOpaTHBIE
bynxumy;

ONEpPUPOBATh MOHATHUAMHU: YETHOCTh U HEUYETHOCTh (YHKIUH, HYIU (DYHKIMH,
MIPOMEKYTKH 3HAKOMIOCTOSIHCTBA;

UCIOJIb30BaTh Tpaduku QyHKUUHN AJIs peLICHUs] ypaBHEHUI;

CTPOUTh M YHTaThb TpaUKK JMHEWHONM (DPYHKIMH, KBAJAPATUYHOU (YHKLIHH,
CTENEHHOW (PYHKIMU C LIEJIBIM ITOKa3aTelIeM;

UCIOJIb30BaTh Tpadukyu (PyHKUMN AJI1 UCCIENOBaHMS MPOLIECCOB U 3aBUCUMOCTEN
IpU PELICHUH 3a7a4 M3 APYrMX YYEOHBIX MPEIAMETOB M pPEalbHOW KU3HHU, BBIPAKATH
(dbopMysiaMy 3aBUCUMOCTH MEXIy BETUUUHAMHU.

Hayana marematnueckoro aHanusa:

OIEpUPOBATh HNOHATUSAMU: IOCIIEAOBATEIBHOCTh,  apupMeTHUecKass u
reOMETPUYECKasl POTPECCUU;

ONEPUPOBATh MOHATUSAMU: OECKOHEUHO YOBIBaIOIas reOMETpUUYEcKasl MpPOrpeccus,
cymMMa O0E€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKOM MPOTrPECCUu;

3aJ]aBaTh MOCJIEI0BATEIIbHOCTH Pa3IMUYHbIMU CIIOCO0aMU;

HCTII0Ib30BaTh CBOMCTBA  ITOCIIEIOBATEIBHOCTEN U IIPOTPECCUN IJIs1
pElIeHMs pealbHbIX 3a/1a4 IPUKIAJHOTO XapaKTepa.

MHoXxecTBa U JIOTHKA:

ONEepUpPOBATh MOHATUSMU: MHOKECTBO, ONEpAI[MU HAJl MHOKECTBAMU; HCIOJIb30BATh
TEOPETHUKO-MHOYKECTBEHHBIN anmnapar JJisl ONMCAHUS peabHbIX

MPOLIECCOB U SBJICHUM, MPU PEIICHUU 3alady U3 JPYruX Y4YEOHBIX MPEIMETOB;
ONEepUpPOBATh NOHATUAMU: ONPEJIEICHUE, TEOPEMA, CIIEICTBHE, JOKA3ATEIbCTBO.

K koniy o0ydyenust B 11 kiacce oOy4daromuiicss mOJy4YUT CIAEAYIOIIHNE MPEIMETHBIE
pE3yNbTaTHI:

Yucna v BEIYUCIICHUS:

ONEepUpOBaTh MOHATUAMH: HATypallbHOE, LIEJI0€ YHWCJIO, MCIO0JIb30BaTh MpPU3HAKU
JEIMMOCTH LENBIX YUCEN, PA3JI0KEHNE YK CIIa HA IPOCThIE MHOXKHUTEIH IS PELLICHU 3a/1a4;

OIIEpUPOBATh MIOHATHEM: CTEIIEHD C PALlMOHAIBHBIM II0KA3ATENEM;

ONEpPUpPOBATh TMOHATUAMU: JIOTapU(PM UHCIA, JACCATUYHBIE U HaTypajbHbIC
Jorapu(MBbI.

YpaBHEHUS 1 HEPABEHCTBA:

IPUMEHATh CBOMCTBA CTENEHU [UIsl MpeoOpa3oBaHUs BBIPAXKEHWUH, ONEPUPOBATH



MOHATUSAMHU: TIOKA3aTE€JbHOE YPABHEHUWE W HEPABEHCTBO, peUlaTh OCHOBHBIE THIIBI
NOKa3aTEJIbHBIX YPABHEHUN U HEPABEHCTB;

BBITMIOJIHATH IPE0OpPa30BaHuUsl BHIPAKEHUH, COJIEPKALINX JIOTapu(Mbl, ONIEpPUPOBATH
HNOHATUSIMU: JIOTapU(MHUUECKOE YpaBHEHHE U HEPABEHCTBO, PEIIATh OCHOBHBIC THIIBI
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

HaXOJUTh PEIICHUS MTPOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATh MOHATHSAMHU: CHUCTEMA JIMHEWHBIX YpPaBHEHUN U €€ pelICHHueE,
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH ISl pELICHUS] IPAKTUYECKUX 3a/aY;

HaXOJUTh PEUICHUS TMPOCTEUIINX CHCTEM U COBOKYHNHOCTEM palMOHAJIbHBIX
YPAaBHEHHI U HEPABEHCTB;

MOJIEJIMPOBATh pPEaJIbHbIE CUTYallud Ha SI3bIKE alreOpbl, COCTABIATH BBIPAXKECHMUS,
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHUIO 3aJlay, HMCCIIEIO0BAaTh MOCTPOCHHbBIE
MOJIETIH C UCIIOJIb30BaHUEM ammapara ajareOphl.

®yHKIMYU U TpaduKu:

ONEpPUPOBATh MOHATUSAMU: MEPUOAUYECKAsT (PYHKIIMS, MPOMEKYTKH MOHOTOHHOCTH
(yHKLIHMH, TOYKH 3KCTpeMyMa (YHKLIHMH, HANOOJbIIEE U HAUMEHbIIIEE 3HAYCHUS (DYHKIIMU
Ha IIPOMEKYTKE, UCIIOJIB30BATh UX JIJISl UCCIIEIOBaHUS (PYHKIMH, 3aJaHHON rpaduKoM;

ONEpPUPOBATh  MOHATUSAMHU: TpadUKH  [OKA3aTEIbHOM,  JIOrapU(PMUUYECKON U
TPUTOHOMETPUUECKUX (YHKLIMHA, H300pa)kaTh HMX Ha KOOPJMHATHOM IUIOCKOCTH U
WCITOJIB30BATh JJI PELICHUS] YPABHEHUI U HEPABEHCTB;

M300pakaTh HA KOOPAMHATHOM IJIOCKOCTH TpaduKH JIMHEWHBIX YpaBHEHUH U
MCITOJIB30BAaTh UX ISl PELIEHUSI CUCTEMBI JIMHEWHBIX YPaBHEHHIA;

UCIIOJIB30BaTh rpadku QYHKIUN JIJIs1 UCCIIEIOBAHUS TIPOIIECCOB U 3aBUCUMOCTEHN U3
APYTUX Y4eOHBIX JUCLMILINH.

Hayana maremaTnueckoro aHanusa:

ONEpPUPOBATh NOHATHUSAMHU: HENpepbiBHAs (QYHKIUS, NPOU3BOAHAS (PYHKIIMH,
MCIIOJIH30BATh TEOMETPUUECKUN U (PU3UUECKUI CMBICI TTPOU3BOIHOM VISl pEIICHUS 3a/1ay;

HAXOJUTh MPOU3BOIHBIE ANEMEHTAPHBIX (DYHKIIHMM, BEIYUCISATH MPOU3BOIHBIE CYMMBI,
MPOU3BEICHUS, YaCTHOTO (PYHKIIMIA;

UCIOJIb30BaTh MPOMU3BOJHYIO JJIA HMCCIEAOBaHMUS (PYHKIIMM HAa MOHOTOHHOCTH H
HKCTPEMYMBI, TPUMEHSTh PE3YJIbTAaThl UCCIEOBAHUS K IOCTPOEHUIO IpaUKoOB;

UCIIOJIb30BaTh  MPOU3BOJHYIO  JJII  HAXOXKIEHUS  HAWIYYIIEro pEIIeHUs B
MPUKJIAAHBIX, B TOM YUCJIE COUMAIbHO-3KOHOMUYECKHX, 3a1a4ax;

ONepUpPOBATh MOHATUAMMU: IEPBOOOPA3HAS U UHTETPa, HOHUMATh T€OMETPUUECKUI U
(bU3UYECKUI CMBICT HHTETPasa;

HaXOJUTh MEPBOOOpA3HbIE DIIEMEHTAPHBIX (PYHKIUN, BBIYUCIAT HHTErpall MO
dhopmyne Herorona—JIeliOuuiia;

pemarb MNpPUKIAIHbIE 3a7a4d, B TOM YHCIE COLMAIBHO-3KOHOMUYECKOTO U
(U3MYECKOro XapakTepa, CpeICTBAMU MaTEMaTUYECKOTO aHaIK3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne HanmenoBanue pa3nesnoB 1 TeEM IPOrpamMMsl KonnyecTBo yacos
/11 Bcero KonTtposnbhbie [IpakTruueckue
paboThI paboThI
1 MHOXeCTBa pallMOHAJIBHBIX M ICHCTBUTEIIBHBIX Yncesl. ParimoHanbHbIe ypaBHEHUS U 14 1 0
HEPaBEHCTBA

2 Oynkuun v rpadukn. CTeneHs C [elbIM M0Ka3aTeaeM 6 0 0

3 Apudmernueckuii KopeHb N—oii cteneHu. MppanmoHaibHbIe ypaBHEHUSI M HEPABEHCTBA 18 1 0

4 @DopMysIbl TPUTOHOMETPHH. TPUTOHOMETPUYECKUE YPaBHEHUS 22 1 0

5 [Tocen0BaTeIbHOCTH U IIPOTPECCHH 5 0 0

6 [ToBTOpeHmEe, 00001IEHNE, CHCTEMATH3AIUS 3HAHUT 3 0 0
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 0

11 KIIACC
Ne HanmenoBanue pa3nenoB 1 TEM IPOrpamMMsl KonnuecTBo gyacos
n/n Bcero KonTtponbHbie [TpakTyeckue
paboThI paboThI
1 | Crenens ¢ panmoHanbHbIM noka3zareneM. [TokasarensHas ¢pyHkuus. IlokasarenbHble 12 1 0
ypaBHEHHsI 1 HEpAaBEHCTBA

2 | Jlorapupmuueckas pynkuus. Jlorapupmuueckue ypaBHEHUs] U HEPABEHCTBA. 12 1 0

3 | Tpuronomerpuueckue GyHKIMU U UX rpaduku. TpuroHomeTpuueckrue HepaBeHCTBa 9 0 0

4 | lIpousBonnas. [lpumenenue npon3BoaHoOM 24 1 0

5 | MHTerpan u ero npuMeHeHus 9 0 0

6 | Cucrembl ypaBHEHUH 12 0 0

7 | HarypanbHble U L1eJbIe YUCIa 6 0 0

8 [ToBTOpeHME, 0000IEHNE, CHCTEMATH3aIUs 3HAHUT 15 0 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 99 3 0




PABOYAS TIPOI'PAMMA YYEBHOT' O KYPCA «'EOMETPUS»
INOACHUTEJBHASA 3AIINCKA

BaxxHOCTh yueOHOro Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi OOYCJIOBJIEHa MPAKTHYECKOW 3HAUYMMOCTBIO METANpPEAMETHBIX U
MPEAMETHBIX PE3YJIbTATOB OOyYEHHS TEOMETPHUH B HAMNPABJICHUH JIMYHOCTHOTO
pa3BuTHs oOywaromuxcsi, (popmupoBaHusi (QPYHKIIMOHAIBHOM MaTEMaTUYECKON
IPAaMOTHOCTH, M3YyYEHHMs JPYTUX y4eOHbIX TUCHUIUIMH. Pa3zButue y oOyuaromuxcs

MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKICHUU TEOMETPUUYECKHUX
aOCTpaKiIMii, COOTHOIICHHH PEATbHOTO U HJCATBHOTO, XapaKTepe OTpaKeHUs
MaTeMaTHYECKOW HAyKOU SIBJICHUHM W MPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUU
B CHCTEME HAyK W POJM MATEMaTHYCCKOTO MOJCIMPOBAHMSA B HAyYHOM IMO3HAHWUU U
B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS 00YJAIOIINXCSl, a
TaK)Ke KauyeCTB MBIITUICHHS, HEOOXOMMBIX JUTsI aJalTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIsieTCS OJJHUM U3 OA30BBIX IPEIMETOB HA YPOBHE CPETHETO OOIIEro

oOpa3oBaHUs, TaK KaK OOECHEeYMBAET BO3MOYKHOCTh M3YUYEHUs KakK IUCUHUILINH
€CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbllUIeHUE, (QOpMUPYyEMOE TMpH H3YYEHUH OOy4YarOIMIMMUCS
MOHATUHHBIX OCHOB T€OMETPUH U TOCTPOCHUU IIETIOYKH JOTHYCCKUX YTBEPKICHHMA
B XOJI€ PEILICHUSI TEOMETPUUECKUX 3a/1a4, YMEHHE BBIIBUTATh M ONPOBEPTaTh TUIIOTE3bI
HEIMOCPEICTBEHHO UCIOJIb3YIOTCS MPU PELICHUH 3a7a4 €CTECTBEHHO-HAYYHOI'O IIUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0NacTsaX JESITeNbHOCTU 4YenoBeka. OpueHTalusi 4YeloBeKa BO BpPEMEHH H
MPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COIMAIBHOTO ObITHS, (pOopMa OTpakeHUs
OKPYXaIOILEro MHUpa, YCIOBUE YCIEITHOTO MO3HAHUSI U aKTUBHOTO MPeoOpa3zoBaHuUs
nercTBUTenbHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMH 00OpazamMu 00BeTUHSET
pasHble BUIBl Y4YEOHOW W  TPYJAOBOM  JCATENHHOCTHU, SBISICTCS  OJHUMU3
po(EeCCHOHAIBHO BAXKHBIX KAueCTB, MO3TOMY aKTyallbHa 3ajada (pOpMUPOBAHUSIY
OOy4JaromMXcsi MPOCTPAHCTBEHHOTO MBINIJICHUSI KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIIJICHAST — CYIICCTBEHHOTO KOMIIOHCHTa B TIOATOTOBKE K TPAKTHYCCKOMN
JESATEILHOCTH 110 MHOTUM HATPABIICHUSM.

[lens ocBoeHus mporpaMmbl yaebHOro Kypca «I'eomeTpus» Ha 6a30BOM YpOBHE
oOydeHuss — o001ieoOpa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE OOYUYAIOITUXCS
yepe3  oOecriedyeHHEe  BO3MOXKHOCTH  TNPUOOpPETEHHSs W HCIOJIb30BaHUS
CUCTEMATUYECKUX T€OMETPUYECKUX 3HAHUN U JEHUCTBUM, CIIEUU(DPUUHBIX T€OMETPUH,
BO3MOKHOCTH YCIEIIHOTO MPOJIOJDKEHUS OOpa3oBaHMsS MO CHEIUAIbHOCTAM, HE
CBSI3aHHBIM C MPUKJIATHBIM HCTIOIB30BAaHIEM T€OMETPHUH.

[IpuoputeTHEIMU 3aladaMyd  OCBOEHHUs Yy4yeOHOro Kypca «l'eomerpum» Ha
6a3zoBoM ypoBHe B 1011 kitaccax sBisitoTCS:



(opMupOBaHUE MPENCTABICHUSI O FEOMETPUM KaK YaCTHM MHUPOBOW KYJIbTYPBI U
OCO3HaHME €€ B3aMMOCBSA3HU C OKPYKAIOIUM MHPOM;

(opMupOBaHUE TPEACTABICHUS O MHOTOTPaHHMKAX M TeElax BpAaIleHUs Kak
O B@XHEHIIMX MAaTEMaTHYECKHX MOJEIAX, IO3BOJSIOIIMX OIKCHIBATh M H3ydaTh
pa3HbIE SBJIEHUS OKPY’KAIOIIETO MUPA;

(dopMupoBaHHE yMEHHs paclo3HaBaTh Ha YEPTEKax, MOJCISIX U B PEalbHOM
MUpPE MHOTOTPAHHUKH U TeJla BpalCHUS;

OBJIAJICHME METOJAMU pEIICHUs 3aJad Ha IOCTPOCHHS Ha H300paKeHUsIX
MPOCTPAHCTBEHHBIX QUTYD;

(popmupoBanue yMEHUS OIIEpUPOBATh OCHOBHBIMHU HOHATUSAMHA
O MHOTOI'PAHHMKAX M TEJaX BPALEHUS U UX OCHOBHBIMH CBOMCTBaMU;

OBJIAJICHHE QJITOPUTMAMU PEIIECHUS OCHOBHBIX THIOB 331a4, (OpPMHpPOBAaHUE
YMEHUSL TPOBOJUTH HECJIOXKHBIE JI0KA3aTEJIbHBIE PACCYKIEHUS B XOJI€ PEIICHUS
CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

pPa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX CIHOCOOHOCTEN 00yyarommuxcs,
IIO3HABATEJIbHOM  AKTHUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHW, KPUTHUYHOCTH
MBIILJICHUS;

dopmupoBaHre (QPYHKIMOHAIBHOW TIPaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHUHM:
YMEHUE pPACHO3HABaTh MPOSBICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKU3HEHHBIX CUTYalUSX W TPU U3YYEHHH APYTHX
y4eOHBIX  MPEAMETOB, TMPOSBJICHUS  3aBUCUMOCTEM W  3aKOHOMEPHOCTEH,
bopMyIMpOBaTh MX Ha S3bIKE F'€OMETPUM M CO3/1aBaTh F€OMETPUYECKUE MOJIEIH,
IPUMEHSATh OCBOCHHBIM T€OMETPUYECKMU ammapar [Jjs peleHuss MpPaKTUKO-
OpPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATH U OLIECHUBATH MOJYyYEHHBIEPE3YIbTATHI.

OTnMYUTENHbHON  OCOOEHHOCTHIO MPOTPaMMbl 1O TE€OMETPUU  SBIIAETCS
BKJIIOYEHHE B KypC CTEPEOMETPHUM B Hauyaje €ro M3y4deHus 3ajJlay, pelaeMbIX Ha
YPOBHE UHTYUTHUBHOTO IMO3HAHMSI, U ONIPEACIIEHHBIM 00pa30M OpraHu3oBaHHas paboTa
HaJ| HUMH, 4YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO W MIPOCTPAHCTBEHHOTO
MBIIICHUS, CTUMYJIMPYET NPOTEKaHHWE HWHTYUTHUBHBIX MPOLIECCOB, MOTHUBHPYETK
JAIbHEUIIEMY U3YYCHUIO TIPEIMETA.

[Ipeanourenue oTAAETCS HATIAIHO-KOHCTPYKTUBHOMY METOJY OOY4YEHHs, TO
€CTh TEOPETHUYECKHE 3HAHUS HMMEIOT B CBOEW OCHOBE UYBCTBEHHOCTH IPEIMETHO-
[IPAKTUYECKOM  JACATEIbHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX MPEACTABICHUN
y 00ydYarolmuxcsi B Kypce CTepEOMETPHM MPOBOJIUTCA 3a CUET pelIeHUs 3aJadyHa
CO3JaHMe  MIPOCTPAaHCTBEHHbIX  O0Opa3oB M 337ady Ha  ONEpUpPOBAHUE
IPOCTPAaHCTBEHHbIMU oOOpa3amu. Co3nanue oOpa3a MPOBOAUTCS C  ONOPOM Ha
HarJIITHOCTh, a OMIEPUPOBAHKE O00PAa30M — B YCIOBUSX OTBJICYEHHS OT HATJISITHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIEP KaHUSI.

OCHOBHBIMHU COZEpKATEIBHBIMM JIMHUAMHU Yy4eOHOro Kypca «l'eomerpus» B
10-11 kmaccax  sBstoTCs: «MHOrorpaHHukn», «IIpsiMple M IIOCKOCTHUB
IIPOCTpaHCTBe», «Tena BpameHus», « BEKTOpbl U KOOpAMHATEI B MPOCTPAHCTBE.



dopMupoBaHKE JIOTHYECKUX YMEHUH pacrpeensieTcsl He TOJBKO 10 COAepKaTeIbHBIM
JIMHUSIM, HO U TI0 rojilaM 00y4Y€eHHs Ha YPOBHE CPETHETO O0Iero 00pa3oBaHuUsl.

Copepxanre 00pa3oBaHHWs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM
OCBOGHHUSI TPOTPaMMBI TI0O TEOMETPHUH, paCHpeneiICHHBIM IO TOAaM OOy4YeHHUS,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 9YTOOBI OBIIAJICHUE T€OMETPUICCKIMH TTOHSATUSIMU
Y HaBBIKAMH OCYIIECTBIISJIOCH MOCIEAOBATEIBHO U MOCTYIATENBHO, C COOIIOICHIEM
MIPUHIIATIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIMCH B OOIIYIO CHCTEMY
TeOMETPUUECKUX MPEACTABICHUI 00y4aromuXCs, pacupsis U yriyomnss e€, oOpa3ys
IPOYHBIE MHOYKECTBEHHBIC CBSI3H.

OO1ee 4MCIO0 YacoB, PEKOMEHIOBAHHBIX ISl M3y4YEHHUS Yy4eOHOro Kypca
«I"'eometpusi» — 101 yac: B 10 xinacce — 68 yacos (2 yaca B Heneno), B 11 kmacce — 33
yaca (1 yac B HeIeIIO).

COAEPKAHUE OBYUYEHMUSA
10 KJIACC

IIpsiMble U JIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, mpsiMasi, IOCKOCTh, MPOCTPAHCTBRO.
[Tonsatre 00 aKCHOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH
Y CIIC/ICTBUSI U3 HUX.

B3auMHOe pacnosiokeHue TpsAMBIX B IPOCTPAHCTBE: IMEpPECEKaroLumecs,
NapajyiebHbIC U CKpEIUBatOIMecs npsamsie. [lapamienbHOCTh IPSMBIX U IIIOCKOCTEN
B IPOCTPAHCTBE: NapajUleibHbIE NPSMbIE B NPOCTPAHCTBE, MAPAUICIBHOCTH TPEX
MPSAMBIX, TMAPaUICIbHOCTh MPSIMOM M TUIOCKOCTH. YTIIBI C COHAIpPaBJICHHBIMU
CTOPOHAMH, YIrOJl MEXIY NPSAMBIMUA B mpocTpaHcTBe. [lapamiensHOCTh MIIOCKOCTEN:
NapajyieJbHbIE TUIOCKOCTH, CBOWCTBA IApajUIeNbHBIX IUIOCKOcTer. IIpocrenmme
MPOCTPAHCTBEHHbIE (UTYpbl HAa IUJIOCKOCTH: TETpadap, KyO, mnapayiesenumne],
MMOCTPOEHUE CCUCHU.

[TepnieHAUKYASIPHOCTh TPSMOM UM IUIOCKOCTU: TNEPIEHAUKYISAPHBIE TPSMBICB
MPOCTPAHCTBE, NPSIMbIC MTAPAJIJIEIbHBIE U TIEPIICHANKYISIPHBIE K IUIOCKOCTH, TPU3HAK
MEPIIEHAUKYJIIPHOCTH NPSIMOU U INIOCKOCTH, TEOPEMA O MPAMOMN MEPIEHAUKYIISIPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJ MEXKY MPSIMOU U INIOCKOCTHIO, ABYTPAHHbIN
YTOJI, TMHEWHBIN YTOJ IBYTPAHHOTO yriia. [IlepreHauKyssip 1 HaKJIOHHBIE: pACCTOSIHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIOCKOCTHU, MPOCKIUS (QUTYPHI
Ha IJIOCKOCTh. lIepneHAuKyIIpHOCTh MIOCKOCTEW: MPU3HAK MEPHEHIUKYISIPHOCTH
JIBYX ITIOCKOCTEU. Teopema o TpEX NMEPHEHIUKYIISIPaXx.

MHororpaHHuKH

IToHATHE MHOTOTPAHHMKA, OCHOBHBIE JJIEMEHTHl MHOTIOI'DAHHUKA, BBIITYKIIbIE U
HEBBIIIYKJIBIE MHOIOTPAaHHMKHU, pPa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
pU3Ma, TPaHd U OCHOBAHMS NMPU3MBI, MpsAMas W HAKIOHHAs NPHU3MbI, OOKOBas W
IIOJIHAs IOBEPXHOCTH NMpu3Mbl. [lapannenenumnen, npsMOyroabHbIM NapaJIIEICIUIIE T



u ero cpoiictBa. [lupamuna: n-yronapHas nupamuaa, rpaHd 1 OCHOBAHHUE MUPAMUJIBL,
OOKOBasi M MOJIHAsA MOBEPXHOCTh MHUPAMU[bI, NMPABUJIbHASA U YCEYEHHAs MUPaAMUJA.
OneMeHThl MNpuU3Mbl M nUpaMuibl. [IpaBuUibHBIE MHOTOIPAHHHMKHU: TOHSITHE
MPAaBWJIBHOTO MHOTOIPaHHWKA, MpaBWJIbHAs IpHU3Ma W MpaBWIbHAsA MHUPAMHJA,
npaBuiIbHas TPEyrojibHas MUpaMUIa U IPaBWIbHBIA TeTpasap, ky0. [IpencraBnenue
O MPAaBUJIbHBIX MHOTOTPAaHHUKAX: OKTA3IP, JOAECKa’Ap U nkocaxap. CeueHus: npu3Mbl
Y TUPAMUJIBL.

CummMeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOMH,
IJIOCKOCTU. DJIEMEHThl CHMMETPUU B MUPAMHUJIAX, MApaJIIENCIUIEAAX, TPAaBUIbHBIX
MHOT'OTPAaHHHKAX.

Brluucienue 371eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomanp
OOKOBOIl TMOBEPXHOCTM W TMOJHONW TIOBEPXHOCTH MPSAMOM MPU3MBI, IUIOUIA/lb
OCHOBaHM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsMOM mpu3Mebl. [Lnomaas 00koBoM
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM MNHUPAMHUIBI, TeOopema O IUIOLAAU
yceu€HHoU nupamupbl. [lonstue 00 00béMe. O0BEM TUpamMuabl, IPU3IMBI.

[logoOHpie Tenma B mpocTpaHcTBE. COOTHOHIEHUS MEXAY IUIOIAASIMU
NOBEPXHOCTEH, 00bEMAMHU MTOOOHBIX TEJN.

11 KJIACC

Tena Bpamenust

[Hunuuapuyeckas MOBEPXHOCTh, 00pa3yOIINe MUIMHAPUIECKON MOBEPXHOCTH,
OCh NUJIUHAPUYECKON TOBEpXHOCTH. [IMmuHIp: ocHOBaHUS M OOKOBas TOBEPXHOCTD,
oOpazymoriasi U 0Ch, IJI0IIaAb OOKOBOM M MOJIHOM MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 0O0pa3yroIIe KOHMYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW oBepXHOCTH. KOoHyC: OCHOBaHME U BepilivHa, oOpa3yromias u
OCh, IIOIIAAb OOKOBOM M IMOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yrolme 1
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTD.

Chepa um map: HeHTp, paauyc, AHAMETpP, IUIOMIATb IOBEPXHOCTH C(EpHI.
B3aumHoe pacnonokenue chepsl M IIIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe,
IJI0IIAlb CEpPHI.

N3o0pakeHue Teln BpalleHus Ha MII0CKOCTU. Pa3BépTka HuIMHApPa U KOHYCA.

KoMOnHanuu Ten BpalieHus 1 MHOTOTPAHHHUKOB. MHOTOTpaHHHK, OTTMCAHHBIN
okoJ10 cepsl, chepa, BUCaHHAS] B MHOTOTPAHHUK, UJIH TEJIO BPaIllCHHUS.

[Tonsarue 06 00BEMe. OcHOBHBIC CBOMCTBa 00BEMOB Tei. Teopema 00 00béME
MPSMOYTOJILHOTO TIapaJijiesienunena u cieAcTBus u3 He€. O0bEM MUIMHIpa, KOHYca.
OO0bBEM mapa u TiIonanb cepel.

[logoOupie Tenma B mnpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOLIAASMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TEI.

Ceuenus muimHapa (MapajyiesibHO U MEePIEeHIMKYISIPHO OCH), CEYEHHUs KOHYca
(mapamienbHOe OCHOBAHUIO M TIPOXOIAIIEE YePe3 BEPIINHY ), CEUCHUS I1apa.



BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmiIockocTH U B mpocTpaHcTBe. ClI0)KEHUE U BBIYUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnokeHune BekTopa mo TpEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio mapamienenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI JEUCTBUAN ¢ BeKTOpaMu. [IpssMoyronpHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. [Ipocreiimme 3anaun B KoopAuHATaX. YOI MEXAY BEKTOPaMHU.
CkansipHO€ TpPOM3BEJECHUE BEKTOPOB. BpIUunCIEHWE YIIOB MEXIAY HNPSIMBIMH U
IUTIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOI ITPU PEILIEHUH T€OMETPUUECKUX 33]1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenus B 10 kiacce oOydaroumiuiics TMOJXYYUT CIEIYIONTUE
peaIMeTHbIEC PEe3yIbTaThI:

OTIEPUPOBATH MOHATUSAMU: TOUKA, MPSMAas, INIOCKOCTD;

NPUMEHSTh AKCHOMBI CTEPEOMETPUU U CJICACTBUS W3 HHUX MPU PEHICHUH
TreOMETPUUYECKUX 3a/1a4;

OTIEpUPOBATH MOHATHIMH: MAPAJUIETFHOCTh U MEPIEHANKYIIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJacCu(UIIMPOBATh B3aUMHOE PACIOJIOXKEHUWE TMPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIEpUPOBATH MOHITHSIMH: JBYTPAHHBIA YTroJ, TPaHH JABYTPAHHOTO yria, pedpo
JBYTPAHHOTO YTJIa, TUHEHHBIN YO ABYTPAHHOTO YIJia, TpaaycHast Mepa ABYyTrpaHHOTO
yria,

OTICpUPOBATh TIOHSATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHThI MHOTOTPAaHHUKA, MPABUWJIbHBII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHUIbl MHOTOTPAHHUKOB (TIUpaMuaa, MpU3Ma,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1acCu(UIIMPOBATh MHOTOTPAHHUKH, BHIOUpPAsi OCHOBAHUS JJIA KilaccuPuKanuu
(BBIMTYKJIBIE U HEBBIMYKJIbIE MHOTOTPAHHUKH, TIPABIIIBHBIC MHOTOTPAHHUKH, MPSMbIC U
HAKJIOHHBIE TPU3MBI, TTapaljIe/IeUIeb! );

OTNEepPUPOBATH MOHATUSAMU: CEKYIIas MIOCKOCTh, CEYCHNE MHOTOIPAaHHUKOB,;

OOBSICHATH MPUHIUIIBI TOCTPOCHUSI CEUCHUM, UCTIOIB3YsI METO/ CIIE/I0B;

CTPOUTH CEYCHHUS] MHOTOTPAHHHKOB METOJIOM CJIENIOB, BBIMIOJIHATH (BHIHOCHEIC)
IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHH3Y;

permaTh 3a7a4i Ha HAaXOXKJICHHE T€OMETPUUYECKHX BEIIMYUH 10 00pas3iam WiH
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTUYECKHE METOMAbl TPH PEHICHUH
CTaHJIAPTHBIX MATEMAaTHMYECKUX 33/7a4 HAa BBIUMCICHHE PACCTOSHUN MEXAY IBYyMs
TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOUYKHU JI0 TUIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS
PSIMBIMU;

pemaTh 3aJa4d Ha HaXO0XKJIEHWE N€OMETPUYECKUX BETUWYHMH Mo oOpasiam Hid
aIroOpuT™MaM, MPUMEHsSI U3BECTHBIE AaHAIUTUYECKHE METOJbI MPHU PEIICHUU



CTAaHJAPTHBIX  MaT€MaTHYECKMX  3aJad Ha  BBIUHUCICHUE  YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS NPAMBIMH, MEXAY IPSIMOM U TNIOCKOCTBIO, MEXKTY IJTIOCKOCTSIMH,
JBYTPAaHHBIX YIJIOB;

BBIUUCIATh OOBEMBI M IUIOLIAJAM IOBEPXHOCTEM MHOIOTPAHHUKOB (IIpU3Ma,
NUpaMUJa) ¢ MPUMEHEHUEM (DOPMYII, BBIUUCIATh COOTHOLIEHUSI MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMH MOOOHBIX MHOTOIPAaHHUKOB;

ONEepUpPOBATh MOHATUSAMU: CHMMETPHUS B IPOCTPAHCTBE, LUEHTP, OCh U IJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (DUTYPBI;

U3BJIEKaTh, IPEOOPa3OBHIBATH U UHTEPIPETHUPOBAThH UH(pOPMaIUI00
IPOCTPAHCTBEHHBIX I€OMETPUUECKHUX (pUrypax, MPEACTABICHHYIO Ha dYepTrexax U
PUCYHKaX;

OPUMEHATh TeoMeTpudecKkue (PaxkThl JJI PEUICHUs CTEPEOMETPUUYECKUX 3ajad,
MPEANOJIaraloiuX HECKOJIBKO IIaroB PEIICHUs], €CIN YCIOBHUS MPUMEHEHHUS 3aJaHbI
B SIBHOU (popme;

MPUMEHATh  MPOCTEHMIIME  MPOrPpaMMHBIE  CpEICTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

IPUBOJUTH NIPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacro3HaBaTh NPOSBICHNE 3aKOHOB IT€OMETPHUH B HCKYCCTBE;

MIPUMEHATh TOJyYECHHbIE 3HAHUS Ha NPaKTUKE: aHaJUW3UpOBaTh peajbHbIE
CUTyalluM W TNPUMEHITh HU3YYCHHbIC TMOHATHUS B NPOLECCE IOUCKA PpEeIIeHUs
MaTeMaTU4YecKu cPOpMyIUPOBAHHOMN MPOOIEMbI, MOJIETUPOBATh pealIbHbIE CUTYallUuU
Ha A3BIKE T€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIM C HCIIOJIb30BAHUEM
reOMETPUYECKUX TOHIATHUA M TeopeM, ammapara aiareOpbl, pelmaTh MPaKTHUYECKHE
3aJlayy, CBA3aHHbIEC C HAXOXKICHUEM T€OMETPUUYECKUX BEIUYHH.

K koHniy o0yuenus B 11 kiacce o0y4aronuiicss HAy4YnuTCS:

OTepUPOBaATh TMOHATUSMU: IMJIMHIPUYECKAs TOBEPXHOCTh, 0O0pa3yroIIue
HUAJMHIPUYECKON TTOBEPXHOCTH, IWIMHAP, KOHUYECKas MOBEPXHOCTh, 00pa3yrolue
KOHMYECKON TOBEPXHOCTH, KOHYC, chepruueckasi MIOBEpPXHOCTh;

pacrno3HaBaTh Teja BpamieHus (MIIMHIP, KOHYC, cdepa U 1map);

OOBSICHAITH CIIOCOOBI MOJTYYCHUS TEJ BpaIleHNUS,;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEeHHE Chephl U TNIOCKOCTH;

OTIEPUPOBATH MOHITUSIMU: IAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CEerMeHTa, IIapOBOM CJI0M, OCHOBAaHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS,
IapOBOM CEKTOP;

BBIYHCIIATh 00OBEMBI U TUTOIIAIM TIOBEPXHOCTEH TEJT BPAIICHHS, T€OMETPHUCCKUX
TEJ ¢ MPUMEHEHUuEM (PopMyIL;

ONepupoBaTh MOHATUSIMHU: MHOTOTPaHHUK, BIMCAHHBIA B cepy U ONMCAHHBIN
0Ko0J10 cpepsbl, chepa, BIUCAaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAILlEHUS;

BBIYHUCIISITh COOTHOIICHUSI MEXKIY TIOMAIIMA TTOBEPXHOCTEH M 00bEMamMu
ITOJIOOHBIX TEI;



n300pakarb wu3y4daemble GUTYpPBl OT PYKH W C TIPUMEHEHUEM TPOCTHIX
4epTEKHBIX MHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIC) TJIOCKHE YEPTEXKH M3 PUCYHKOB TMPOCTHIX OOBEMHBIX
buryp: BuI cBepxy, cCOOKy, CHU3Y, CTPOUTH CEUCHHSI TEJI BPaI[CHHSI;

U3BJICKaTh, HMHTEPIPETUPOBATH W TPeoOpa3oBbIBaTh  HH(POPMAIHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTYpaxX, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX;

OTIEpUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTRE;

BBITIOJTHSTH JACHUCTBUS CIIOKCHHS BEKTOPOB, BHIYUTAHUSI BEKTOPOB I YMHOKCHHUS
BEKTOpA Ha YUCII0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHH 00JIaIalO0T;

MIPUMEHSTH TIPABUIIO IMapajuIeIIeUIIe a;

OTIEpUPOBATh TOHATHAMU: JEKAPTOBHI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YTOd MEXIy
BEKTOpaMH, CKAJIIPHOE MPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI,

HaXOJUTh CYMMY BEKTOPOB U IMPOU3BEJECHHWE BEKTOpA HA YKCIIO, YTOJl MEXIY
BEKTOpaMH, CKaJISIpHOE IMPOU3BEJCHUE, PaCKIaAbIBaTh BEKTOp IO  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh INIOCKOCTh YPABHCHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

NPUMEHSTh Te€OMETpUUeCcKue (aKThl JIJIsi PEIICHUs CTEPEOMETPUUYECKUX 3ajad,
MPEANOJIaraoIuX HECKOJIbKO I1aroB pPEerieHus, eClu YCIOBHUS MPUMEHEHHUS 33 aHbl
B SIBHOU (popme;

permarh TPOCTEHITNE TEOMETPUYCCKHE 3aJadud Ha TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

peniaTh 3a7a4M Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUN U HAXOXKICHHUE
TCOMETPUYCCKUX BEIUYMH TI0 00pa3laM WM alropuT™MaMm, TPUMEHSS W3BECTHBIC
METO/Ibl IPH PEIICHUH CTaHAAPTHBIX MaTeMaTUYECKUX 3a]1aY;

MPUMEHATh  MPOCTEHIINE  MPOTPAMMHBIE  CPEICTBA H  DJCKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

PUBOJIUTH MPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacrno3HaBaTh MPOSBJICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE;

NPUMEHATh TOJyYEHHBIC 3HAHUS Ha TMPaKTHKE: aHAIM3UPOBATh pPEaIbHBIC
CUTyalliM W TIPUMCHATh HW3YYCHHBIC TIOHATHS B TIPOIECCE TIOWCKA PEIICHHS
MaTeMaTU4YeCKu CPOPMYIUPOBAHHOMN TTPOOIEMBI, MOICIIUPOBATH PEAIbHBIE CUTYAITHH
Ha S3BIKE TEOMETPHUH, HCCIICIOBATh IOCTPOCHHBIE MOJCIA C HCIOJb30BaHUEM
Tr€OMETPUYECKUX TOHATUA W TEOpeM, armapaTta anreOphl, pemaTh MPAKTHYCCKUE
3aJla4yy, CBSA3aHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEIIMUHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HanmenoBanue pa3zieinoB U TeEM IpOrpaMmbl KonnyecTBo yacos

n/m Bceero | KontponbHsbie | [Ipaktnueckue
paboThI paboThI

1 | BBenenue B cTepeoMeTpHIO 10 0 0

2 [IpsiMbIe ¥ TIIOCKOCTH B IpocTpaHcTBe. [TapamienbHOCTh TPSAMBIX U IJIOCKOCTEH 12 1 0

3 | llepneHOuKyasIPHOCTD NPSMBIX M IUIOCKOCTEH 12 1 0

4 YTIbl MeXKAY IPSIMBIMHU U IIIOCKOCTSIMU 10 0 0

5 | MHororpanHuku 11 1 0

6 O0BbEMBI MHOTOTPaHHUKOB 9 1 0

7 [ToBTOpEeHME: ceueHus!, pacCTOSHUS U YTIIbI 4 1 0

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0

11 KIIACC

Ne HaumMeHoBaHue pa3esioB U TeM MPOrpaMMbl KonngecTBo yacoB

n/m Bceero | KontponeHnbie | [Ipaktnueckue
palboThI paboThI

1 | Tena BpameHus 12 1 0

2 OO6BEMBI TEN 5 0 0

3 | BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE 10 1 0

4 | TloBropeHwue, 0000IIEHNE U CHCTEMATH3alNsl 3HAHUH 6 0 0

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 33 2 0




PABOYAS TIPOI'PAMMA VYYEBHOI'O KYPCA «BEPOJATHOCTh H
CTATUCTUKA»

INOACHUTEJIBHAA 3AIITMCKA

Y4eOHblii Kypc «BeposTHOCTh W CTaTHCTHKa» 0a30BOTO YPOBHS SIBIISACTCS
NPOAOHKEHHEM W pPa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO YPOBHSI
OCHOBHOTO 00111eT0 00pa3oBaHus. YUeOHBIN Kypc TpeaHa3HadeH s (GOPMUPOBAHUSLY
OOYYarOIIMXCS CTATUCTUYECKON KYJBTYPhl U TIOHUMAHHS POJH TEOPUH BEPOSTHOCTEH
KaK MaTEeMaTHYECKOTO MHCTPYMEHTA I U3YYCHUS CIyYallHBIX COOBITHM, BEIUYUH U
npoueccoB. [lpm wu3ydeHuum yueOHOTO Kypca oOOram@aroTcs MpeaCTaBICHUs
OOyYaroIMXcs 0 METOAaX MCCICIOBAHUS N3MEHUYNBOTO MUpPa, PA3BUBACTCS IIOHUMAHUE
3HAYMMOCTH W OOIIHOCTH MAaTeMAaTHYECKHMX METOJOB IMO3HAHMUS KaK HEOTHhEMIIEMOM
YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYIHOT'O MUPOBO33PEHUHI.

Coneprxanue yueOHOTO Kypca HampaBiIeHO Ha 3aKpeIyieHue 3HAHUMN, TOJyUYEeHHbIX
Ipy M3y4YeHHH Kypca Ha yYpOBHE OCHOBHOTO OOIero oOpa3oBaHHs, U Ha pPa3BUTHUE
MIPEICTABIICHUA O CIyYalHBIX BEIMYMHAX M B3aWMMOCBSI3SIX MEXIY HUMH HAa BaKHBIX
pUMeEpax, CIOKETBI KOTOPBIX TOYEPIHYTHl W3 OKPYKalIIero mMupa. B pesymprate
y oOydJaromuxcs JOJDKHO  COpPMHUPOBATHCS — MPEJCTAaBICHHE O  Haubosee
YHIOTPEOUTENBHBIX M OOIIUX MATEMATUYECKUX MOJIEISAX, UCTIOIB3YEMBIX IS OMTUCAHUS
AHTPOMIOMETPUYECKUX U JIeMOTpadUUECKUX BEIMUMH, TOTPEITHOCTEN B PA3IMYHOTO POJa
U3MEPCHUSX, JUIMTEIIBHOCTH  O€30TKa3HOW  pabOThl TEXHUYECKUX  YCTPOKCTB,
XapaKTEPUCTHK MACCOBBIX SBJICHUN U MTPOIIECCOB B OOIIIECTBE.

B cooTBercTBMM C yKa3aHHBIMH IIE€JSIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTaTUCTUKA» JIJI YPOBHS CpeiHero oliero oopazoBanus Ha 0a30BOM
YPOBHE BBIICIICHBI CIICAYIOIINE OCHOBHBIC COJAEpKaTeNbHbIC JHHUH: «CiydaifHple
COOBITHS 1 BEPOATHOCTHY, «CiTydaiiHble BETUYMHBI U 3aKOH OOJIBIITUX YUCEI.

Baxxayto dYacth yd4eOHOro Kypca 3aHMMAeT H3YYCHHE TE€OMETPHUYECKOTO |
OMHOMMAJILHOTO paclpeie/ieHuii W 3HAKOMCTBO C WX HEMPEPHIBHBIMH aHAJIOTaMH —
MOKa3aTeIbHBIM 1 HOPMAJIbHBIM Pacipe/ICICHUSIMH.

Conepsxanue muHUN «CiyqdaifHbIe COOBITHS I BEPOSITHOCTY» CITYXKUT OCHOBOMIIIS
dbopMHpOBaHUS TIPEACTABICHUN O PACIPECICHUH BEPOSTHOCTEH MEXIy 3HAUCHHSIMHU
CIIyJalHBIX BEJIWYMH, a TaKKe dTa JIMHUSA HeoOXoauMma Kak 0aszamisd U3YYCHHS
3aKO0Ha OOJBIIMX YHcell — (YHAAMEHTAJIBHOTO 3aKOHA, JCUCTBYIOIIETOB MPUPOJIC U
OOIIIECTBE U UMEIOIIEr0 MaTeMaTHIeckyro (popmanuzanuo. CaMm 3aKOH OOJBIIMX YUCETT
nmpemyiaraeTcsi B O3HAKOMHUTENTHHON (oOpME ¢ MHUHUMAIBHBIM HCIIOJIH30BAHUEM
MaTeMaTU4eCcKoro hopMain3ma.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIYYalHBIMH BEIMYWHAMH, AKIEHTHPYIOT
BHUMaHUE O0yYarolIuXcs Ha ONMHUCAHWU M M3YyYEHUU CIyYalHBIX SBICHUN C MOMOIIBIO
HEMPEephIBHBIX (QYyHKIMHA. OCHOBHOE BHUMAHHE YICISIETCS MOKA3aTEIhbHOMY H



HOPMaJIbHOMY pacCHpelelieHusM, TPU OTOM MPEANOJaraeTcsi O03HAKOMHUTEIHHOE
U3ydeHue MaTepuaia 0e3 JoKa3aTeslbCTB MPUMEHSIEMbIX (DaKTOB.

OOmiee 4YMCIO dYacoB, PEKOMEHIOBAHHBIX I HW3Y4YEHHUS Yy4eOHOTO Kypca
«BepositHOCTh M cTaTucTHKA» — 67 vacoB: B 10 kimacce — 34 uvaca (1 yac B Hemero),
B 11 kimacce — 33 yaca (1 gac B HEACIIO).

COJAEPXKXAHUE OBYUEHUA
10 KJIACC

[IpeacraBieHre JaHHBIX C TMOMONIbIO Tabmui W guarpamm.  CpenHee
apupMeTHYecKoe, MeIMana, HauOoJIbIllee U HAMMEHbIIIee 3HAUCHUSI, pa3Max, JUCTICPCUS
Y CTaHJApPTHOE OTKJIOHEHUE YHUCIIOBBIX HAOOPOB.

CrnydyaiiHble SKCHEPUMEHTHl (OMBITHI) W CIydallHbIE COOBITHUSA. DJIEeMEHTapHbIC
coObITUsA (UcX0nbl). BeposTHOCTh ciydaiiHOrO coObITHS. biu3ocTh YacToThl U
BeposiTHOCTU CcOObITUH. Ciy4ailHble OMNBITHI C PAaBHOBO3MOXKHBIMH 3JI€MEHTapHBIMU
COOBITHSIMU. BeposiTHOCTH COOBITHI B OMBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Onepauuu Haja COOBITHSIMH: IE€pecedyeHue, OOBEIMHEHHUE, MPOTUBOIOJIOKHBIE
coObITHs. J{narpammel Ditnepa. @opMyiia C0KEHHSI BEPOATHOCTEH.

VYcioBHasE BEPOSITHOCTb.  YMHOXKEHHE BEpPOSATHOCTEW. JlepeBo  CiydailHOro
sKcriepuMenTa. @opMyiia MoIHOM BeposTHOCTH. HezaBrcumbie COOBITHS.

KomOunaropaoe mpaBuno ymHoxkeHus. llepecranoBku u daktopuan. Yucio
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapHbIii ciayyaliHbIl ONBIT (KCHBITAHUE), YCleX W Heyaada. HezaBucumbie
ucnbiTanust. Cepus HE3aBUCUMBIX HCTIBITAHUM A0 MepBOro ycnexa. Cepus HE3aBUCUMBIX
vcnblTaHui bepHysu.

Cnyualinas BennuuHa. Pacnipenenenue BeposiTHocTel. JluarpamMmma pacnpeaeneHus.
[Tpumepsl pactipeienieHuil, B TOM YHCIIe, FEOMETPUUECKOe U OMHOMUAIbHOE.

11 KJIACC

UucnoBele XapaKTEPUCTUKU CIIyYalHbIX BEJIIMYMH: MaTeMaTH4YECKOE OYKHJIaHHE,
JIUCIIEPCHS] M CTaHOAPTHOE OTKJIOHEHWE. IIpuMepbl NpPUMEHEHHS MaTeMaTU4YECKOIrO
OKMJIAHUS, B TOM YHMCJIE B 3aJadyax M3 IIOBCEAHEBHOM >XM3HH. MaremaTudyeckoe
OXHMJIaHUE OWHApPHOM CIy4ailHOW BeNWYWHBI. MaTeMaTHUueCKOoe OXXKHUJIAHHE CYMMBI
CIIy4alHBIX BEJIMYMH. MaremMaTH4ecKoe OKHUIAaHWE U AUCIEPCUS F'€OMETPUYECKOrOo U
OMHOMMAJILHOTO PACTIPEEICHHI.

3akoH OONBIIMX YUCEN U €ro posib B HayKe, Mpupone u oduiectBe. BoIOOpOUHbIi
METOJ UCCIEAOBAHNMN.

[Ipumepsl HenpepblBHBIX — CllydaWHbIX BeaudyuH. [loHsaTtMe 0 I1UI0THOCTH
pacnpeneneHus. 3agadyd, NPUBOASIIME K HOpMalbHOMY pacnpenencHuro. I[lonstueo
HOPMAJIBHOM PacCIIPEICIICHUMN.



INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 10 ki1acce 00y4aronifiicst moay4duT CaeaAyIOUIie NpeaAMETHbIC
pPE3yIbTaTHI:

YUTATh U CTPOUTH TAOJIUIBI U AUATPAMMBI;

OMepUpoOBaTh TMOHATUSAMHU: CpellHee apu(pMeTUYeCKoe, MeauaHa, HauOoJIblIee,
HauMEHbIIIee 3HaYEHUE, Pa3MaxX MaCCUBA YUCIIOBBIX JJAHHBIX;

OTIEpUPOBATH MOHATUSIMHU: CIIYIalHBINA YKCIIEPUMEHT (OTIBIT) U CITydallHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HWCXOJ) CIYYalHOTO OIBITa, HAXOIUTh
BEPOSITHOCTH B OIBITaX C PAaBHOBO3MOXXHBIMH CITyYalHBIMU COOBITUSIMU, HAXOJIUTh U
CpaBHUBATh BEPOATHOCTHU COOBITUHN B U3YUCHHBIX CIyUYalHBIX IKCIICPUMEHTAX;

HaxoAUTh U (POPMYIUPOBATH COOBITHS: MEPECEUCHHE U OOBEAMHEHUE JTaHHBIX
COOBITUH, COOBITHE, TPOTUBONOJOKHOE JAaHHOMY  COOBITHIO,  IOJIb30BATHCA
nuarpaMmMamu Didiepa U GopMyJIoN CIIOKEHUsI BEPOATHOCTEN MpU pellIeHU! 3a1ay;

ONEepUpPOBaTh TMOHATUSAMU: YCIOBHAs BEPOATHOCTh, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOSATHOCTH C MOMOILIBIO MpaBWia YMHOXEHHUSA, C IOMOIIbIO JepeBa
CIIy4allHOTO OMbITA;

MPUMEHSATh KOMOMHATOPHOE TMPaBUJIO YMHOXEHHS TIpU pEIICHUH 33]1ad;

OTIEPUPOBATH MOHSATUSIMU: UCTIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
UCIIBITAHUM, YCIIeX U HeyJa4ya, HaXOJUTh BEPOSITHOCTH COOBITHI B CEpUU HE3aBUCHUMBIX
UCIIBITAaHUM JI0 TIEPBOTO YCIieXa, HAXOJAUTh BEPOSITHOCTU COOBITHI B CEPUU HCTIBITAHUN
bepnyiuu;

ONepUpOBaTh MOHATUAMHU: CIy4yaliHas BEJIMYMHA, PACIPEACIICHUE BEPOATHOCTEH,
Jyarpamma pacrpeeieHusl.

K koHiry oOyuenus B 11 kiacce o0y4arouiuiicst MOJIy4YHT CIETYIOIINE MPEIMETHBIE
PE3yNbTATHL:

CpPaBHMBATH BEPOSTHOCTU 3HAYEHUH CIIy4alHOM BEJMYUHBI 110 PACTIPEIEIICHUIO WU
C IIOMOUIBIO JUArPaMM;

OMepUpOBaTh MOHATUEM MATEMATHYECKOTO OKUIAHMS, TPUBOJIUTH MPUMEPHI, KaKk
NPUMEHSIETCS  MaTeMaTHYeCKOe  OXHJIaHWE  CIIy4yalHOM  BEJIMYMHBI  HAXOJUTh
MaTEMaTUYECKOEe OKUJaHUE 110 TAHHOMY PacIpeleICHUIO;

UMETh TPEJCTABICHUE O 3aKOHE OOJIBIINX YHUCE;

VMETH IIPEICTABICHAE O HOPMAJIBHOM PACIIPEAECIICHUM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3nesnoB U TeM IPOrpamMMel KonnyecTBo yacos
n/m Bceero | KontponbHnsbie | [Ipaktnueckue
paboThI paboThI

1 [IpencraBieHre qJaHHBIX W ONMUCATENbHAS CTATUCTUKA 4 0 0

2 | CiyuaiiHple OIIBITHI U CITyYaiiHbIe COOBITHS, OTIBITH C PABHOBO3MOXHBIMH JIEMEHTAPHBIMU 3 0 0

MCXO/IaMHU
3 Omneparuu HaJ, COOBITHSAMU, CIIOKEHUE BEPOSITHOCTEH 3 0 0
4 | YcioBHAs BEpOSTHOCTb, IEPEBO CIIYIAHOTO OIBITa, (POpPMYIIa IMOJTHON BEPOSATHOCTH U 6 0 0
HE3aBUCHMOCTh COOBITUI

5 | DieMeHTH KOMOMHATOPUKHI 4 0 0

6 Cepun mocie10BaTeIbHBIX UCITBITAHUI 3 0 0

7 CrnyyaiiHble BeIMUUHBI U paclpeieNICHUs 6 0 0

8 IToBTOpeHME, 00001IeHNE, CHCTEMAaTH3allMsl 3HAHUN 5 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 0

11 KIIACC
Ne HaumeHoBaHue pa3iesioB U TEM MPOrpaMMbl KonngecTBo yacoB
n/m Bceero | KontponeHnsbie | [IpakTnueckue
palboThI paboThI

1 | MaTtemaTndeckoe OKUIaHNUE CITyYaiHON BETMYNHBI 4 0 0

2 | ucnepcus u cTaHgapTHOE OTKIOHEHHE CIIy4yailHON BeJTMUYHHBI 4 0 0

3 | 3akoH OOJBIINX YHCENT 3 0 0

4 | HenpepbIBHbIE CiTy4aiiHble BEJIMYMHBI (pacpeiesieHHs]) 2 0 0

5 HopwmainibHoe pacnpenenenue 2 0 0

6 | [loBTOopenne, 06001IEHIE U CHCTEMATH3AINS 3HAHUN 18 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 0 0
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