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MNOACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O INPEAMETA «MATEMATHUKA»

PabGouass mporpamma mno ydeOHOMYy mpenamery «Maremaruka» 0a30BOTO
ypoBHs qisa  oOydaromuxcs 10—11 kimaccoB paspaboTaHa Ha  OCHOBE
denepaabHOTO  TOCYAAPCTBEHHOTO  00pa30BATENBHOIO CTaHApPTa CPEIHEro
obmiero oOpa3oBaHusi, € Y4YETOM COBPEMEHHBIX MHUPOBBIX  TpeOOBAaHUH,
IPEABABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAAULMKA POCCUICKOTO
oOpazoBanus. Peanmuzarust mporpaMmbl  00€CTIEYMBACT OBJAJCHUE KITFOUYECBBIMU
KOMIIETEHIIUSIMH, COCTaBJIIIOIIUMU OCHOBY TUISt caMOpa3BUTUS U
HEMPEPHIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOIIEKYJBTYPHOTO, JUYHOCTHOTO U
MO3HABATENILHOTO Pa3BUTHUS JIUYHOCTH OOYUYaAIOITUXCS.

B paboueit mporpamMmme yuTeHbl ujeu U nosioxkeHusi « KoHuenuuu pazBuTus
MaTeMatuyeckoro oOpaszoBanus B Poccuiickoit ®deneparnum». B cooTrBeTcTBUM €
Ha3BaHUEM KOHIICMIIIMU, MAaTeMAaTHYeCKOoe OO0pa3oBaHUE JOJKHO, B YACTHOCTH,
MPENIOCTABIATh KaXIOMY OOy4YaromeMycsi BO3MOXXHOCTb JIOCTHDKEHHSI YPOBHS
MaTEeMaTUYeCKUX 3HAHWM, HEOOXOJIMMOTO JUIsl JalIbHEHIEeH YCHEIIHONW KU3HU B
oOmiectBe. MIMeHHO Ha pellleHHe ITOW 3ajadyM HalejieHa pabouas mIporpamma
0a30BOr0 YpOBHSI.

B osmoxy uudpoBoit TpaHchopmaruu  Bcex cdep  UeIOBEUECKOit
JIEATEIIBHOCTH HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0O€3
0a30BO MaTEMaTUYECKOM MOJTOTOBKHU. YKE B IIKOJIE MAaTEeMaTHKa CITY>KUT OIMOPHBIM
OpeAMETOM JUISI U3YYEHHUS CMEXHBIX JUCIHUIUIMH, a B JKU3HU TIOCJIE€ IIKOJIBI
peasbHOM HEOOXOIUMOCTBIO CTAHOBUTCSI HEMIPEPHIBHOE 00pa3oBaHuUE, 4TO TpeOyeT
MOJIHOLIEHHOW 0a30BOil  00111€00pa30BaTeIbHON TOATOTOBKM, B TOM YHUCJIE H
MaTeMaTU4ecKod. ITO OOYCIOBJICHO TEM, 4YTO B HAIIM JHU PACTET YHUCIO
CIEIHUAIBHOCTEM, CBSI3aHHBIX C HEMOCPEICTBEHHBIM IPUMEHEHUEM MAaTEMATUKU: U B
chepe PKOHOMHKH, M B OHW3HECE, M B TEXHOJOTHYECKHUX OO0JACTIX, M JaKe B
ryMaHUTapHbIX cdepax. Takum o00pa3oMm, Kpyr o0Oydaromuxcs, IJsi KOTOPBIX
MaTeMaTUKa CTAHOBUTCS 3HAYMMBIM MPEIMETOM, CYIIECTBEHHO PACIIUPSAETCS.

[TpakTHueckast TMOJIE3HOCTh MaTeMAaTUKH OOYCJOBJIEHAa TEM, YTO ¢
NpEeIMETOM  SIBIISIIOTCA  (PyHIAMEHTalbHBIE  CTPYKTYphl  HAIIETO  MHpA:
MPOCTPAHCTBEHHbIC (OPMBI M KOJUYECTBEHHBIE OTHOIICHUSI OT MPOCTEUIINX,
yCBaWBa€MbIX B  HEMOCPEACTBEHHOM  OMBITE€, JI0 JOCTAaTOYHO  CJIOKHBIX,
HEOOXOIMMBIX JIJISI Pa3BUTUSI HAYUYHBIX M TEXHOJOTUUECKUX UJieH. be3 KOHKpEeTHBIX
MaTeMaTUYECKUX 3HAHUM 3aTPyJAHEHO TMOHMMAaHWE NPHUHIUIIOB YCTPOMCTBA M
WCIIOJIb30BAHUS ~ COBPEMEHHOM  TEXHUKH, BOCHPUITHE U  HHTEpHpeTaIus
pPa3HOOOpa3HOW COLMAIbHOM, SKOHOMHUYECKOHM, MOJUTUYECKON UH(OpMaIIIH,
ManodhPeKTUBHA MOBCEAHEBHAS MPAKTHUYECKAs JeATeIbHOCTh. Kaxkiomy uenoBeky
B CBOEM JKM3HM MPUXOJUTCS BBINOJHATh JOCTATOYHO CIJIOKHBIE PpACUETHl U
COCTaBJISITh HECIIOKHBIE AJITOPUTMBI, HAXOIUTh HY)KHBIE (DOPMYJIbI U MPUMEHSTH
WX, BJIQJAETh NPAKTUUYECKUMH TMpPUEMAMU TEOMETPUUYECKUX HU3MEPEHUH U
MOCTPOCHHM, YNTaTh MHHOPMAITHIO, TIPECTABICHHYIO B BUE TAOJHII, AUArpamMM U



rpauKoB, >KUTb B YCJOBHUSAX HEOIPEIEIEHHOCTH U IOHUMAaTh BEPOSITHOCTHBIN
XapaKTep CIyIalHBIX COOBITHM.

OnHOBpEMEHHO C pacimpeHueM chep TNpPUMEHEHUS MaTeMaTHKH B
COBPEMEHHOM 00111ecTBE BCE 00Jiee BaKHBIM CTAHOBUTCS MaTEMaTUUYECKU CTUIIb
MBIIUICHUSI, TIPOSIBIISIIOIINNCS B OTIpeAeEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce
U3yYeHUs] MaTeMaTWKU B apceHal NpUEMOB W METOJIOB MBIIUICHUS 4YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCA HWHAYKLUUS W JEAyKlus, 0000IIeHue u
KOHKpETH3allusd, aHalu3 M CHHTE3, Kilaccuukalus M CcUCTeMaTu3alus,
aOctparupoBaHue M aHanorusa. OOBEKTbl MAaTEMaTHUECKUX YMO3AKIIOUEHHH,
IpaBUja UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHM3M JIOTMUECKUX IMOCTPOCHUM,
CHOCOOCTBYIOT BbIpaOOTKE yMEHUS (POPMYIUPOBATh, 0OOCHOBBIBATH U JI0KA3bIBATH
CYXKIECHMs, TE€M caMbIM pa3BUBAIOT JIOIMYECKOE MbllUIeHHe. Benymas poib
OPUHAUICKUT MareMaTUKe B (OPMHUPOBAHMM AJITOPUTMHUUYECKON KOMIIOHEHTHI
MBIIUICHUSI ¥ BOCIHUTAHWW YMEHHWH JEWCTBOBAaTH MO 3aJaHHBIM alTOPUTMaM,
COBEpPIIICHCTBOBATh M3BECTHBIE W KOHCTPYHPOBATh HOBBIC. B mporecce pemenus
3alay — OCHOBHOM YYeOHOW JEATEeIbHOCTH Ha YpOKaX MaTeMaTUKd —
pa3BUBAIOTCS TBOPUECKAS U MPUKJIIAHAS CTOPOHBI MBIIIUICHUS.

OOyueHre MaTeMaTHKe AT BO3MOKHOCTh Pa3BUBATh y yUalllUXCS TOUYHYIO,
pauMoOHAIIbBHYI0 W MH(POPMATUBHYIO peyb, yMEHUE oTOupaTh Haubosee
MOJIXOJISITIINE SI3bIKOBBIC, CUMBOJIMYECKHE, TpapUuecKue CpeCTBa I BhIPAXKCHUS
CYKIACHHMI U HATJISIIHOTO UX IPECTaBICHHUS.

HeoOxoaumMbIM ~ KOMIIOHEHTOM  OOHIeM  KyJbTypbl B  COBPEMEHHOM
TOJIKOBAaHWU  sBJIAETCA  OOllee 3HAKOMCTBO C  METOAAMM  TO3HAHUSA
NeUCTBUTENIHOCTH, NPEACTABICHUE O TMpEeAMETe M METOJe MaTeMaTUKU, €ro
OTJMYUSA OT METOJOB €CTECTBEHHBIX M T'yMaHHMTAPHBIX HayK, 00 OCOOEHHOCTSX
OPUMEHEHUs MAaTeMaTUKU JAJIsl PElIeHUs Hay4YHbIX M MPUKIAJHBIX 3a1a4. Takum
o0pa3oMm, MaTeMaThyeckoe OOpa30BaHHE BHOCHUT CBOW BKJIaJ B (POPMHUPOBAHUE
oO01Iel KyIbTypbl YeJIOBEKA.

N3yyenue MareMaTWKud CHOCOOCTBYET ACTETHYECKOMY  BOCIHTAHHIO
YEeJI0BEKa, MOHUMAHUIO KPACOThl M H3AIIECTBA MAaTEMAaTUYECKUX PACCYKIACHUM,
BOCIIPUSTHUIO TEOMETPUUYECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPHH.

HEJN N3YYEHUA YUYEBHOI'O ITPEJIMETA «MATEMATHUKA»

[TpuoputetnbiMu tensMu oOyueHuss Marematuke B 10—11 kiaccax Ha
0a30BOM YPOBHE SIBJISIFOTCSL:

. dbopMHpOBaHUE IIEHTPATBHBIX MAaTEMAaTUYECKUX MOHATUN (YHUCIO,
BEJIMYMHA, TIeoMeTpuyeckas (Qurypa, nepemMeHHas, BEPOATHOCTb, (QYHKIU),
00€eCleynBaOIINX MPEEMCTBEHHOCTh U TMEPCIEKTUBHOCTh MAaTeMaTH4YeCKOTro
o0Opa3oBaHMsI 00yUarOMINXCS;

. MOJIBE/ICHUE yYAIIMXCSl Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMAaTUKU M OKPY’KAIOLIer0 MHUpa, MOHMMaHUE MaTEMaTUKU Kak
yacTH OOIIEH KyJIbTypbl YEJIOBEUECTBA;

. pa3BUTHE  HWHTEIUICKTYyallbHBIX W TBOPYECKUX  CIOCOOHOCTEN
yYalllUXCs, MO3HABATEJIbHOM  AKTHUBHOCTH,  HCCIIEJOBAaTEIbCKUX  yMEHUH,
KPUTUYHOCTH MBILLUIEHUS, THTEPECA K U3YUYEHUIO MAaTEMATUKH;



. dbopmupoBaHre (YHKIMOHATLHOW MaTeMaTHYECKOW TPaMOTHOCTH:
YMEHHUS pAaclo3HaBaTh MAaTEMATHYECKHE acCleKThl B PEATbHBIX >KHU3HEHHBIX
CUTyallWsIX W TPU H3YYCHHH JPYTHUX Y4YEeOHBIX TIPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMYJIUPOBATH UX HA S3bIKE MATEMATUKH U
CO3/1aBaTh MaTEMATHYECKHE MOJEIH, MPUMEHSITh OCBOCHHBIM MaTeMaTHUYCCKHNA
amnmapar Ui pelieHus] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH U
OIICHWBATh TIOJIydCHHBbIC pe3yiabTaThl. OCHOBHBIC JIMHWM COACPKaHUS Kypca
matematkn B 10—11 imaccax: «Yuciaa W BBIUMCICHHS», «AITeOpa»
(«AnreOpanyeckue BBIpOKEHUS», «YpaBHEHUS U HEpaBeHCTBa»), «Hawama
MaTeMaTHUeCKoro aHanm3ay, «l'eomerpus» («I'eomerpuueckue QUTYpBl U HX
CBOWMCTBa», «VI3MepeHHe TeOMETPUYECKHX BEIWYWH»), «BeposTHOCTE U
CTaTUCTHKay». JlaHHbIC IMHUM Pa3BUBAIOTCS MapaliebHO, KaX/las B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOHM, OJIHAKO HE HE3aBUCUMO OJIHA OT APYTrod, a B TECHOM
KOHTaKTe ¥ B3auMojelcTBud. Kpome 3Toro, uxX OOBCAMHSCT JIOTHYECKas
COCTABJISIIONIAs, TPAIUITMOHHO TIPHUCYIIAs MaTeMaTHKe W TIPOHHM3BIBAIONIAS BCE
MaTeMaTUYECKUe KypCchl W cojaepxaTenbHble JMHUHA. CHopMyIHpOBaHHOE B
deneparbHOM TOCYAapCTBEHHOM O0pPa30BAaTEIbHOM CTaHAAPTE CPETHETrOo OOIIero
oOpa3zoBaHMs TpPeOOBAHHWE «BIAJCHUE METOJIAMH JI0Ka3aTEeIbCTB, aJTOPUTMaMHU
perieHus 3a1a4d; yMeHue (hopMyIHpoBaTh OMpPENCTICHUS, aKCHOMBI M TEOPEMHI,
MPUMEHSTh WX, IPOBOJANTH JOKA3aTEIbHBIC PACCYKICHUS B XOJ/I€ PEIICHUS 33]1au»
OTHOCUTCS KO BCeM KypcaM, a (opMupoBaHME JIOTHYECKUX YMEHHM
pacmpesenserca MO BCeM TojlaM OO0ydYeHHs Ha YpPOBHE CpEIHEro OoOIero
oOpa3zoBaHus.

HeJII/I H3YYECHUA OTACJIAbHBIX MOI[yJIGﬁ

Monynbs «Anredpa v Havajla MaTEMaTHYECKOTO aHAIM3a» SIBJSETCS OAHUM
13 HauOoJsiee 3HAUMMBIX B TMPOTrpaMMe CTapIlell IIKOJbI, TMOCKOJBbKY, C OJHOU
CTOPOHBI, OH O00ECIeUYMBAET HHCTPYMEHTAIbHYIO 0a3y JUIsi HU3y4YEHHUsI BCEX
€CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIPYroll CTOPOHBI, POPMHUPYET JIOTUUECKOE U
a0CTpaKTHOE MBIIUICHUE YYaIllUXCs Ha YPOBHE, HEOOXOIMMOM IS OCBOEHUS
KypcoB HMH(pOPMATUKH, OOIIECTBO3HAHUS, MCTOPUM, CIIOBECHOCTH. B pamkax
JTAHHOTO MOAYJIS yYalluecs OBJAJEBAIOT YHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOM
HayKd, KOTOpass (OpMyIHpPYEeT CBOU JOCTHIKEHHUS B MaTeMaTHUecKoul Gopme.

Kypc anredpsl u Hagasm MaTreMaTH4eCKOTO aHAIM3a 3aKJIabIBAET OCHOBY JIJISI
YCHENIHOTO OBJAJCHHUS 3aKOHAMU (U3WKH, XWMHUHU, OWOJOTHUH, TOHUMAHUS
OCHOBHBIX TCHJICHIIMA JKOHOMHKA U OOIIECTBEHHOW JKM3HHU, IO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMMBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEAHEBHOW KU3HU. B TO ke Bpems OBJIaJicHHE
aOCTPAKTHBIMM M JIOTUYECKH CTPOTUMH MaTEMaTUYECKUMH KOHCTPYKIMSIMU
pa3BUBAET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH
YTBEPIXKJEHUSI, HCIIOIb30BaTh OO0O0OIIEHHE W KOHKPETHU3alHI0, aOCTparupoBaHue
U aHaJIOTHI0, (GOPMHUPYET KPEaTUBHOE M KPUTHUECKOE MbIlieHue. B Xo/e nzydyenus
anreOppl M HayaJl MaTEMAaTHYECKOrO aHalin3a B CTapuledl IIKoJe ydJalluecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MAaTEeMaTUYECKUX MOJIEIEH pealibHbIX CUTyallud W WHTEpHpEeTaluu



IIOJIy4YEHHBIX ~ PELICHUM,  3HAKOMATCSI C  NPUMEPaMH  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH B MPUPOJE, HAYKE U B MCKYCCTBE, C BBLIAIOLIUMUCS
MaTEMaTHYE€CKHUMH OTKPBITHSIMU U UX aBTOPaMH.

Monynb 061a1aeT 3HaYUTENbHBIM BOCIIUTATEILHBIM MOTEHITMAIOM, KOTOPBIi
peanu3yercss Kak 4epe3 y4deOHbII MaTepuall, CIIOCOOCTBYIOUIUI (OPMUPOBAHUIO
HAYYHOTO MHUPOBO33pEHUS, TaK M 4epe3 crneuupuxky ydeOHOU IesTeNbHOCTH,
TpeOyroriei CaMOCTOSITEIIbHOCTH, aAKKypaTHOCTH, IPOJIOJKATEIbHOM
KOHLIEHTPallMy BHUMAaHU U OTBETCTBEHHOCTH 3a IOJy4YECHHBIN pe3yJIbTar.

B ochHoBe Meronuku oOydeHus aireOpe W HayalaM MaTeMAaTHYECKOTO
aHaJIn3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHMUS.

B crpykrype momynme «Anrebpa W Hadaga MaTEMaTHYECKOTO aHAU3a»
MOYHO BBIJIEIIATH CIEAYIOLIME CONEPKATETbHO-METOANYECKUE NTUHUU: «Yucna u
BBIUMCIICHUSD, «DyHKUMH U Trpapukn», « YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTU4YeCcKoro aHamusa», «MHoxectBa M JIorMka». Bce OCHOBHbIE
COJIEPKATEIIBHO-METOAUYECKUE JIMHUM H3Y4aroTCs Ha MPOTSHKEHUH JABYX JIET
o0y4yeHMsI B CTapllei IIKOJe, €CTECTBEHHO JOMOJHSSA JAPYT JIpyra U MOCTEHNEHHO
HACBIIAsACh HOBBIMUA TEMAaMU U paszeiaMyi. MOXHO € YBEPEHHOCTBIO CKa3aTh, 4TO
JAaHHBIA MOJyJIb SIBJIIETCS MHTETPaTHBHBIM, IOCKOJBbKY OOBEIUHSET B cede
COJIEp’KaHUE HECKOJIbKMX MAaTEMaTUYECKUX TUCLMIUIMH: anredpa, TPUrOHOMETPHS,
MaTEeMaTUYECKUM aHAIN3, TEOpUsl MHOXKECTB U Ap. I[lo mepe Toro, kak ywammuecs
OBJIAZICBAIOT BCE 0OoJjee MIMPOKUM MaTeMaTHYeCcKMM amnmapaToM, Yy HHX
1oceIoBaTeIbHO  (DOpMUPYETCST M COBEPILIEHCTBYETCSI ~ YMEHUE  CTPOUTH
MaTeMaTUYECKYI0 MOJENb PEATBHON CUTYalllH, IPUMEHATH 3HAHHUS, [I0JyYCHHBIE B
Moayje «Auredpa M Hayajga MaTEMaTUYECKOro aHajau3a», I PpEeLIeHUus
CaMOCTOATENBbHO  COPMYJIMPOBAHHON  MaTeMaTHMYECKOW  3aJayd, a 3aTeM
MHTEPIIPETUPOBATH MOTYUYEHHBIN PE3YIIbTAT.

ConepxkaTenbHO-METOANYECKas JIMHUS «YUclia U BBIUMCICHUS» 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJb30BAaHUS JECHCTBUTENIBHBIX YHCE, KOTOPOE ObLIO
HA4YaTO B OCHOBHOMW MikoJsie. B crapmield mikone ocoboe BHUMAaHHUE YIENSIeTCs
(GOpMUPOBAHHIO TPOYHBIX BBIUYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
UCIIOJIb30BaHUE pPA3IMYHbIX (OpPM 3alucH JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPaLlMOHATIBHO BBINIOJHATh JIEMCTBUS C HUMH, J€laTh MPUKUJIKY, OLIEHUBATh
pesyapTaT. OOyuaromiyecs TMOJIy4YalOT HaBBIKM NPUOIMOKEHHBIX BBIYUCIICHUH,
BBITIOJIHEHUST JICUCTBUUA C 4YHCJIaMH, 3allUCAaHHBIMU B CTaHAapTHOU (opme,
MCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKEHHM.

JIuans «YpaBHEHHS U HEPABEHCTBA» PEAIU3YETCS HAa NPOTSHKEHUU BCETO
oOydeHHs] B CTaplied IIKOJIe, MOCKOJbKY B KaXXIOM pasleiie IpOorpaMmbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3aJad. YYallMecs OBJIAJICBAIOT
pa3NMYHBIMM METOJAMU PEIICHUS LEJbIX, pPalUOHAIbHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApUDMHUUECKUX ¥  TPUTOHOMETPUUYECKUX  YPaBHEHUH,
HEPABEHCTB U UX cucTeM. [losryyeHHbIe yMEHNs UCTIONIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKIMA C TTOMOIIBIO MPOU3BOAHON, PENICHUH TMPHUKIAAHBIX 33/7a4 M 3a1ad Ha
HaXOXJE€HWE HauOOJBIIMX W HAaUMEHbUIMX 3HaueHud GyHKumu. JlaHHas
cColepKaTeNbHas JIMHUS BKJIIOYAaeT B cel0s Takke (opMupoBaHHE YMEHHN
BBIMIOJHATE pacy€Tel Mo (opMmyliaM, NpeoOpa3oBaHUs LENbIX, PALUOHAIBHBIX,



UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHMH, a TaKkKe BbIPAXKECHUH,
COJEpKalINX CTereHn W Jorapudmsl. brnarogaps u3ydenuio anreOpanyeckoro
MaTepualia IpOUCXOIUT JalbHEHIIIee Pa3BUTHE AITOPUTMHUECKOTO U a0CTPaKTHOTO
MBIIUICHUST yYalluxcsi, (OPMUPYIOTCS HABBIKM JIEAYKTHUBHBIX PACCYKICHHM,
paboThl C CHUMBOJBHBIME (OpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEH B BHUJC PAaBEHCTB M HEpaBEHCTB. AjreOpa mpeaiaraeT 3QQeKTUBHbBIC
UHCTPYMEHTBI Il pEHICHHS MPaKTHUYECKHMX M €CTeCTBEHHO-HAYUYHBIX 3ajad,
HarJIsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenpHo-MeToM4eckass JUHUS «DyHKIUM U TpaduKW» TECHO
HEPEIJIETACTCS C APYTUMU JTUHUSIMHU MOJYJIsL, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
HOCJIEIOBATEIbHOCTh U3YUEHNs MaTepuaiia. 3yueHue creneHHon, oKa3aTeabHOMH,
Jorapu(pMUUECKON U TPUTOHOMETPUYECKUX (YHKIUM, UX CBONCTB U IpadUKOB,
UCIOJIb30BaHue (DYHKIUHI JJI pEelIeHUs 3a/1a4y U3 JpYruX y4eOHBIX MPEIMETOB U
pealbHOM JKU3HM TECHO CBSI3aHO KaK C MAaTeMaTUYeCKUM aHalu30M, Tak U C
pellieHreM ypaBHEHUH W HepaBeHCTB. [Ipu 3ToMm Oojblioe BHUMaHHUE YACHSETCS
(dbopMUPOBAHHIO YMEHHS BBIpAKaTh GOPMYTIaMHU 3aBUCUMOCTH MEXKY pPa3TuIHBIMU
BEJIMUMHAMH, WCCIEAOBAaTh TMONyYeHHbIE (YHKIWH, CTPOUTh HX TpapuKu.
Marepran 53TOW COAEPKATENBHOW JMHUMA HALEJIECH Ha pPAa3BUTHE YMEHUH H
HABBIKOB, TIO3BOJISIONIMX BBIpAXKaTh 3aBUCHMOCTH MEXAY BEIUYMHAMH B
pa3nuuHOil ¢dopMe: aHAIUTUUYECKOHM, rpaduyeckoil u cioBecHOM. Ero wuzyuenue
CIIOCOOCTBYET  pa3BUTHIO  AITOPUTMHUUYECKOTO  MBILIUIEHHUS, CHOCOOHOCTH K
0000IIEHHUIO U KOHKPETU3alluK, UCIIOIb30BAHUIO AHAJIOTUH.

ConepxarenbHas nuHUs «Havanma mareMaTHdyeckoro aHajinza» MO3BOJISIET
CYLIECTBEHHO PACHIMPUTh KPYr Kak MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 3ajad,
JOCTYMHBIX O00y4YalOIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTh MCCIIEI0BaTh U
CTpouTh Trpadukd (QYHKIMHA, ONPEAeNiITh WX HAWOOJBIINE W HAWUMEHBIIHNE
3HAYEHUS], BRIYUCISITh MJIOMAAN (GUryp u oO0BEMBI TeN, HAXOAUTH CKOPOCTH W
yCKopeHusi TmporieccoB. JlaHHas cojep)kaTenbHasl JHUHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOSHHUS MaTEeMaTHMUECKUX MOJIENe peambHBIX CUTYyaIlHi,
HAXOXJICHUS HAWIYUIIer0 PEIICHUS B TPUKIATHBIX, B TOM YHUCIIE COIHMAIHHO-
HIKOHOMHYECKHX, 3a/adax. 3HAKOMCTBO C OCHOBAMH MAaTeMaTH4YeCKOTO aHajH3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (POPMATHHO-JIOTMUECKOTO U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUU PpAaclo3HABaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKHU B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HaoT O BbIIAIOIINXCS
pe3ylibTaTax, MOJIyYeHHBIX B XOJI€ Pa3BUTHs MATEMAaTUKU KaK HAYKH, U UX aBTOpax.

CopepxxarenbHo-MeToIMYecKas TMHUS « MHOKeCTBa U JIOTHKa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTaM TEOPUHM  MHOXKECTB. Te€OpeTHKO-MHOKECTBEHHBIE
IpE/ICTaBICHNUS MPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTeMAaTHKH U IMPEAaraior
Haubosiee yHUBEPCAIbHBIN SA3bIK, OOBEAMHSIONINNA BCE pa3fiesibl MATEMAaTUKU U €€
NPUJIOKEHUI, OHM CBS3BIBAIOT Pa3HbIE MAaTEMAaTUYECKUE JUCIUIUIMHBI B €IWHOE
nenoe. [loaromy BaKHO 1aTh BO3MOXKHOCTH INKOJBHUKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MAaTeMaTWKd M HCIONB30BaTh €ro Jyis
BBIPAKEHUS CBOUX MBICIIEH.

B monyne «AnreOpa u Hauana MaTeMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT
TAaKK€ OCHOBbl MaTeMAaTHUYECKOTO  MOJEIUPOBAaHUS, KOTOPHIE IPHU3BAHBI



chOopMHpPOBATh HABBIKM MOCTPOCHUSI MOJIENIEH PEaIbHbIX CUTYallui, UCCIIE0BaHNUs
ATUX MOJEJEeH C MOMOIIBIO ammapara aireOpbl U MaTEMaTHYECKOTO aHalu3a U
WHTEPHPETALNN OJYyUYEHHBIX PE3YIbTaTOB. Takue 3aaHusl BIUIETEHBI B KAXKIbIN U3
pa3zie’oB MPOrpaMMBbl, MOCKOJBKY BECh MAaTepra MOJYJIs IUPOKO HCIOIb3YETCS
JUISL peLIeHUs] PUKIAIHbIX 3aaa4. [Ipy pemennn peaabHbIX MPAaKTHYECKUX 3a]a4
ydaliecs: pa3BUBAIOT HAOMIOAATEIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAIOTHIO, 0000IATh W KOHKPETHU3HPOBAThH
npobiemy. JlesTenbHOCTh MO0 (OPMUPOBAHMIO HABBIKOB PEHICHUS MPUKIIATHBIX
3aJlay OpraHU3yeTCsl B MPOIECCE U3YUYCHHS BCEX TeM MOIYJs «Anredpa U Hayaia
MaTEMaTUYECKOTO aHAIN3a.

BaxxHocTh y4eOHOro MOAyJii T€OMETPUM HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTUUECKONM 3HAYMMOCTBIO METAlPEIMETHBIX U
IPEIMETHBIX PE3yJIbTaTOB OOyYEHHsS T€OMETPUU B HANPABICHUM JUYHOCTHOTO
pa3BuTusa oOywaroumxcs, (HopMHpoBaHUS (PYHKIMOHAIBHOM MaTeMaTHYECKOM
IPaMOTHOCTH, HM3yY€HHUs IPYrMX y4eOHBIX TUCLMUIUIMH. Pa3Butue y ydammxcs
IPABWIBHBIX IPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH T'€OMETPUUECKUX
abCcTpakiuii, COOTHOILIECHUH PEATbHOTO M HACAIBLHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKOM HAYKOW SIBICHHMM M IPOLECCOB PEAIbHOIO MHpA, MECTE
T€OMETPHUH B CHCTEME HAyK U POJIM MAaTEeMaTHYECKOTO MOJEIHPOBAHUS B HAYUYHOM
MO3HAHWU U B MPAKTUKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yUaliuxcsi, a TaKXKe KadeCTB MBIIUICHUS, HEOOXONWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBNsIETCS OJHUM U3 0A30BBIX MTPEIMETOB HA YPOBHE

cpeaHero oOmiero oOpa3oBaHuUs, TaKk Kak o0OecneurBaeT BO3MOXHOCTH
U3Y4YCHUS KaK JUCIHHIUIMH €CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH, TaK U
I'YMaHUTapHOM.

Jlornyeckoe MbllUIeHHE, (OpMUPYEMOE MPU H3YYEHUH OOYYaIOIMMHUCH
HNOHSTUWHBIX OCHOB T€OMETPUU U IOCTPOECHUH LIEMOYKHU JTOTHUECKUX YTBEPIKICHUN
B XOJI¢ pEILIEHUS T'€OMETPUYECKUX 3aJay, YMEHHE BBbIJIBUraTb U ONpPOBEPraTh
TUIIOTE3bI HETOCPEJICTBEHHO UCTIOJIB3YIOTCS Opyu  pelieHud  3aj1ad
€CTECTBEHHO-HAyUHOI'0 1IMKJIa, B YAaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHPOBATHCSA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX NEeATeNbHOCTH dYesioBeka. OpueHTalusl 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHUE €ro CoIuaibHOTO ObITHS, (opMa
OTPaKEHHUS OKPYXKAIOIIETO MHUpA, YCIOBHE YCIEUIHOTO IMO3HAHHMS W AKTUBHOTO
npeoOpa3oBaHus  ACUCTBUTENbHOCTH.  OnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEIMHSAET pa3HbIe BUIBI yUeOHOU U TPYIOBOH EATEILHOCTH, SIBISECTCS
OJHUM W3 TPO(PECCHOHATHLHO BAXKHBIX Ka4yeCTB, MOATOMY aKTyajbHa 3ajaya
dbopMupoBaHus |y  OOyYarOImMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUS! — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHUYECKON ACSITEILHOCTH N0 MHOTUM HAIPaBJICHUSIM.

[lenp ocBoeHMs mporpamMMmbl yueOHOTO Moaynst «I'eomeTpus» Ha 6a30BOM
ypoBHE 0O0ydeHHsT — 00Imieo0pa3oBaTeIbHOE M OOIIEKYJIHTYPHOE pa3BUTHE
o0yJarommxcs yepe3 o0ecredeHrne BO3MOKHOCTH MPUOOPETSHUS W UCTIOB30BaHUS



CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUM ¢  JAeUCTBUH, cHenupUuYHbIX
T€OMETPUU, BO3MOKHOCTH  YCIICITHOTO MPOJODKCHHS  00pa3oBaHUS  TIO
CIEIUATBHOCTSM, HE CBSI3aHHBIM C TPUKJIATHBIM UCTIOJIb30BAaHUEM T€OMETPHH.

[Iporpamma 10 reomeTpun Ha 0a30BOM YypOBHE IIpeJAHA3HAYCHA IS
OOyJaronuxcst CPETHEH IIKOJBI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHCHUN
Ha yYpOBHE OCHOBHOTO 00Iero odpazoBanus. Takum o0Opazom, oOyuaromuecs Ha
06a30BOM YPOBHE JIOJDKHBI OCBOUTDH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIC CO
cnenuUKoil reoOMeTpurd U HEOOXOIUMBIE JJIs KM3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, oH1 UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHI0 OoJiee ri1y0oKo, ecliu
B JaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKUX 3HAHUSIX B
poecCUOHaNbHOM IEeSITEIbHOCTH.

[IpropuTeTHBIMU 3a7ayaMu OCBOEHUsI MoAyJisi «l'eomeTpur» Ha 0a30BOM
ypoBHe B 10—11 kitaccax siBysitoTCs:

. dbopMupoBaHUE TPEACTABICHUS O T€OMETPUU KaK 4YacTH MUPOBOMU
KYJIbTYPbI U OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAOIIUM MUPOM;
. dbopmMupoBaHKE MPEICTABIICHUS O MHOTOTpaHHUKAX U TeJlaX BpalleHus

KaK O BAKHEUIIMX MAaTEMAaTHYECKUX MOJCISX, IO3BOJISIIOIINX OIKCHIBATh U
M3Yy4aTh Pa3HbIE SIBJICHUS OKPYKAIOIIETO MUPA;

. dbopMupoBaHUE YMEHHS pacro3HaBaTh Ha 4YEpPTEkKaX, MOJCISIX U B
peaJbHOM MUPE MHOTOTPAHHUKH U TeJa BpallleHUs;

. OBJIaJICHUE METOJIaMH PEILICHUS 3a/1a4 Ha MOCTPOCHUS Ha U300PAKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

. dbopMHUpOBaHUE YMEHHSI OINEPUPOBATH OCHOBHBIMHU TIOHSTHSIMU O
MHOTOTPaHHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

. OBJIQZICHUE  QITOPUTMAMHM  PEUICHUS] OCHOBHBIX THUIIOB  3ajady;

dhopMHpOBaHUE yYMEHHUS TPOBOJUTH HECIOXKHBIC JIOKAa3aTCIbHBIC PACCYXKJICHHS B
XOJI€ PEIIEHUS CTEPEOMETPUUECKUX 3a4ad U 3a71a4 C MPAKTUYECKUM COJACPKAaHUEM;

. pa3BUTHE  UHTEIUICKTYaJlbHBIX U TBOPYECKUX  CIOCOOHOCTEM
oOyyYaromumxcsi, TMO3HABAaTEILHON AKTUBHOCTU, MCCIIEAOBATEILCKUX YMEHUH,
KPUTUYHOCTH MBIIICHUS,

. dbopmupoBaHre  (PYHKIMOHATBHOW TPAMOTHOCTH, PEJIEBAHTHOM
rE€OMETPUHM: YMEHHE paCIO3HABATh MPOSIBICHUS TE€OMETPUYECKUX MMOHITHH,
OOBEKTOB M 3aKOHOMEPHOCTEW B pEalTbHBIX JKU3HCHHBIX CHUTYaIMsIX W TIPH
U3YYCHUU JPYTUX y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (QOpMYyITUpOBaTh WX Ha S3BIKE TEOMETPUU M CO3/1aBaTh
TE€OMETPUYECKNE MOJIEIH, MPUMEHATh OCBOCHHBIA T'€OMETPUYECKHUN ammapar s
peIIeHus] MPaKTHUKO-OPUEHTUPOBAHHBIX 3a/lady, MHTEPIPETHPOBATh W OICHUBATH
MOJTy4YEHHBIC PE3yIbTATHI.

OTIUYUTeNnbHOM OCOOEHHOCTBHIO TIPOTPAMMBI  SIBJISICTCS BKJIIOUCHHE B
MOJyJIb CTEPEOMETPUM B Hayajle ero M3yueHus 3a/Jay, PelIacMblX Ha YpPOBHE
UHTYWUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM OpraHM30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBILIUIEHUS, CTUMYJIMPYET MPOTEKAHWE WHTYWTUBHBIX MPOIECCOB, MOTUBUPYET K
JaIbHENIIEMY U3YUEHHUIO NIPEIMETA.

[Ipennourenue OTAAETCA HATJIATHO-KOHCTPYKTHBHOMY METONIY OOYy4YeHHS,



TO €CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBO€M OCHOBE UyBCTBEHHOCTD MPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYaIllIUXCS B Kypce CTEPEOMETPUN ITPOBOAUTCA 3a CUET PEIICHUS 3a]a4 Ha CO3JaHUE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/Jad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oopazamu. Co3ganwe oOpa3a MPOBOAUTCS C OMOPOM HA HATJBIIHOCTH, a
OIIEpUPOBAaHUE 00PA30M — B YCJIOBUSAX OTBJIEYEHHUS OT HAIIAIHOCTH, MBICIEHHOIO
U3MEHEHHUS €r0 UCXOTHOTO COJIEPIKAHHUS.

OcHoOBHBIE cojepkarenbHble JuHuM Moayns «['eomerpum» B 10—11
kiaccax: «MHororpaHHukny», «lIpsiMble U MIIOCKOCTH B mpocTpaHcTBey, «Tena
BpanieHus», «BekTopsl W KOOpAMHATBI B MpOCTpaHCTBe». DopMUpOBaHUE
JIOTUYECKUX YMEHUN pacIpe/ieisieTCs] He TOJIBKO MO COJIEPKATENbHBIM JIMHUAM, HO
Y 110 T0J1aM O0yUYEeHHs Ha YPOBHE CPEHEr0 00111ero 00pa3oBaHusl.

VY4eOHbIil MOIyb «BeposTHOCTD U CTaTUCTHKA» 0a30BOTO YPOBHS SIBJISETCS
IPOAODKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
OCHOBHOW HIKOJIbI. Moayib npeaHa3HaueH A GOpMUPOBAaHUS y OOyYarOIINXCs
CTATUCTUYECKON KyJbTYpbl W TIOHUMAHHS POJU TEOPUH BEPOSITHOCTEM KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JUIsl M3YUYEHUS! CIy4alHbIX COOBITUH, BEJIMYUH U
npoueccoB. [Ipu m3yueHun monaynst oboramaroTcs MNPEACTaBICHUS Y4YalUuxcs O
METOJIaX MCCIEIOBAaHUS U3MEHUYMBOIO MHUPA, Pa3BUBAETCS MOHUMAaHUE 3HAUMMOCTH
U OOIIHOCTM MAaTE€MaTUYECKHX METOJOB NO3HAHUSA KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

ConeprxaHne MOZYJIS HAITPaBJIEHO HA 3aKPEIUICHUE 3HAHWM, ITOJTYYEHHBIX TTPU
M3YYECHHHM Kypca OCHOBHOM IIKOJIBI M HA PA3BUTHE IMPEICTABICHUN O CIIy4alHBIX
BEJIMUMHAX W B3aUMOCBS3SIX MEXKIY HUMHU Ha BaXKHBIX IIPUMEpAxX, CHOXKETbI
KOTOPBIX MOYEPHHYThl M3 OKpY’Kalollero mupa. B pesynprare y oOyuarommxcs
JIOJDKHO CPOPMHUPOBATHCS MPEICTABIICHNE O HAanboJIee YIOTPEOUTENbHBIX U OOIINX
MaTeMaTUYECKUX MOJIEIISAX, UCOJb3yEMBIX JJI ONMKMCAHUS aHTPOIIOMETPUUECKUX U
neMorpauueckux BEJIMYMH, MOTPEIIHOCTEH B Pa3IMYHOTO poJia M3MEPEHUSIX,
JUINTEIbHOCTU 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEpPHUCTHUK
MacCCOBBIX SIBJIEHUI ¥ MPOLECCOB B OOIIECTBE.

B cOOTBETCTBUMM C yKa3aHHBIMHU ILEJISIMH B CTPYKType€ y4eOHOTrO MOMIYJIs
«BepoaTHOCTh M CTaTHCTHKA» CpeJHEH IIKOJIbI Ha 0a30BOM YPOBHE BBIJEJICHBI
CIICAYIOLIME OCHOBHBIE cojepxareibHble JUHUU: «CiyyaliHple CcOObITUS U
BEpOSTHOCTHY», «CilydailHble BEJIMYMHBI U 3aKOH OOJIBIINX YHCEI.

BaxxHyto dactb Monayisl 3aHMMAaeT U3YYEHUE TEOMETPUYECKOrOo U
OMHOMMAJIEHOTO PACIIPEACICHU U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMu
MOKa3aTeIbHBIM U HOPMaJIbHBIM PaClpeIeICHUSIMMU.

Conepxanne mnuHUU «Ciy4dailHbIe COOBITUS U BEPOSITHOCTH» CIIYXKUT
OCHOBOW i1 (hOPMUPOBAHMS TPEICTABICHUN O pacHpe/e]ICHUH BEPOSITHOCTEN
MEXIY 3HAUYCHHSIMH CIIyYalHBIX BEJTWYHH, a TAKXKE dTa JIMHHUS HEOO0XO0auMa Kak
0aza /Uil M3y4eHHs 3aKOoHA OONBIIMX YHCe — (PYHIaMEHTaJbHOTO 3aKOHa,
JNEHCTBYIOIIETO B TMPUPOAEC M OOIIECTBE M MMEIOIIETO0 MaTeMaTHYECKYIO
dbopmanuzanuio. CaMm 3akoH OOJNBIIMX YHUCEN Npeajaraercsi B 03HAKOMUTEIbHOU
dbopMe ¢ MUHMMAaJIbHBIM UCITOJIb30BAHUEM MAaTEMAaTUYECKOro (popmain3ma.



Tembl, CBsA3aHHbIE C  HENPEPBIBHBIMH  CIyYallHBIMA  BEIMYHMHAMU,
AKIICHTUPYIOT BHUMAHHE IIKOJLHUKOB HAa OINWCAHUW W W3YUYEHUU CIyYalHBIX
SIBIICHUW C TOMOIIBIO HEMpPephIBHBIX (GyHKIMH. OCHOBHOE BHUMAHUE YEISCTCS
MOKA3aTeIbHOMY W HOPMAJIBHOMY paclpeiesieHusM, TPU TOM IPEIO0JIaracTcs
O3HAKOMHUTEITFHOE W3Y4YeHHE Marepuajga O0e3 J0Ka3aTelIbCTB MPUMEHIEMBIX
(bhakToB.

MECTO YYEBHOTI'O IIPEJIMETA «MATEMATHUKA» B YYEBHOM IIVIAHE

B cootBerctBun ¢ ®enepanbHbIM TOCYJAapCTBEHHBIM 00pa30BaTENIbHBIM
CTaHJIaPTOM CPEIHEr0o 001Iero 00pa3oBaHUs MaTEMaTHKa SIBJISIETCS 00s3aTEIbHBIM
IpeIMETOM Ha JaHHOM YpoBHe oOpa3zoBaHus. Hacrosiuelt paboueil mporpamMmoit
npeaycMaTpuBaeTcs u3yueHue yueOHoro npeamera «MartemaTtuka» B BHIE TPEX
y4eOHBIX Moaynen: «Anredpa M Hayala MAaT€MaTU4YEeCKOro  aHalu3ay,
«I'eomeTpus», «BepoATHOCTE U cTatucTUka». QOOPMUPOBAHUE JIOTHYECKHUX
YMEHUI OCYHIECTBISETCS Ha MPOTSHKEHUH BCEX JIET OOYYEeHMs B CTapllel IKOJIE,
a AJIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COAEPKaHUE BCEX HA3BAHHBIX BBIIIE MOTYJIEH.

B yuebHOM miane Ha n3yueHue MmareMatuku B 10—I11 kimaccax otBoaures 5
y4eOHBIX YacOB B HE/IETIO B TEUCHHUE KAXKJO0TO0 roja o0ydenus, Bcero 340 yueOHbIX
4acoB.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O

IMPEAMETA «MATEMATHUKA»

OcBoenue yueOHOro mnpeamera «MaremaTukay JTOJKHO OOecreunBaTh
JIOCTIDKEHUE Ha YPOBHE CPEIHEro O0IIero oO0pa30BaHUS CIICTYIONIUX JIMYHOCTHBIX,
MeTarnpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JJMUHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOro TMpeameTa
«MaremaTuka» XxapakTepu3yrTCs:

I'pasxicoanckoe éocnumanue:

cOPMHPOBAHHOCTBIO  TPAKIAHCKOW  TMO3MIIMH  OOYYaromerocs:  Kak
aKTHBHOT'O ¥ OTBETCTBEHHOTI'O Yj€HA POCCHMCKOI0 OOIIEeCTBA, IMPEICTABICHUEM O
MaTEMaTHUYECKUX OCHOBaX (PYHKITMOHWPOBAHUS PA3IHYHBIX CTPYKTYp, SBIICHUMA,
npoIeyp TIpaXkJIaHCKOro oOiiecTtBa (BBIOOPBI, OMPOCHI W TMpP.), YMEHHEM
B3aMMO/JICHICTBOBATh C COLIMAJIBbHBIMM HWHCTUTYTaMHM B COOTBETCTBUH C UX
GYHKIUSIMH ¥ HA3HAYCHHUEM.

Ilampuomuueckoe eocnumanue:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM IPaXKIAHCKON MICHTUYHOCTH, YBAXKEHUS K
MPOLLIOMY M HACTOSIIEMY POCCUMCKOW MATEMATUKU, IEHHOCTHBIM OTHOLIIEHUEM K
JIOCTUKEHUAM POCCUMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIbI,
K HCIIOJB30BAHUIO ITHX JOCTIKCHMM B JIPYTUX HayKaX, TEXHOJOTHUAX, cdepax
AKOHOMUKH.

Jlyx068HO-HpaecmeeHn020 60CRUMAHUA



OCO3HAaHHEM JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoaa;
c(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTHUYECKOTO  MOBEACHMS,
CBSI3aHHOI'O C MPAKTUYECKUM NPUMEHEHUEM JOCTH)KEHU HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOIO BKJIAJ[a B IOCTPOCHHUE YCTOMUYHUBOTO OyAyLIETO.

Icmemuyeckoe eocnumanue:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIIOUYAsl 3CTETUKY MAaTEMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEeLICHUHN, PacCy ICHUN; BOCIIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3jIN4HbIX BUJIOB HCKYCCTBA.

Du3zuyeckoe gocnumanue:

COPMUPOBAHHOCTHIO yMEHHSI TPUMEHSITh MaTeMaTHYeCKHE 3HAHUS B
MHTEepecax 370pOBOr0 U 0€30MmacHOro 00pasa KW3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBBIO (3/I0pOBOE MUTaHUE, COATaHCUPOBAHHBIM PEKUM 3aHATUN U
OTbIXa, peryyspHas (pu3nyecKas akTUBHOCTD); (DU3HMUECKOI0 COBEPIIEHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-030POBUTENBHON AEATEIBHOCTBIO.

Tpyoosoe éocnumanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHHEM LIEHHOCTU TPYAOJIOOUS; UHTEPECOM K
pa3iuuHbIM cepaM IpodhecCHOHATBHOM eI TENBHOCTH, CBSI3aHHBIM C MaTEMaTUKOM
U €€ MNpPUWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp OyayIIen
npodeccun U peasu30BbIBaTh COOCTBEHHBIE U3HEHHBIE IUIAHBI; TOTOBHOCTBHIO U
CIIOCOOHOCTBIO K MAaTeMAaTHMUYEeCKOMY OOpa30BaHHUIO U CaMOOOpa30BaHUIO Ha
NPOTSHKEHUU BCEM JKM3HU; TOTOBHOCTBIO K AKTHBHOMY YYAaCTHIO B PELICHUU
MPaKTUYECKUX 3a]1a4 MAaTEMaTUUYECKON HAMPABIEHHOCTH.

IKonozuueckoe eocnumanue:

c(OPMHPOBAHHOCTBIO JKOJIOTMYECKON KyJIbTYpPbl, MOHMMAHUEM BIIMSHHUS
COLIMAJIBHO-DPKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMATBHOU
Cpelbl, OCO3HAHMEM [JIOOAILHOTO  XapakTepa JKOJOTMYECKUX  Mpoliem;
OpUEHTalMel Ha NMPUMEHEHHE MAaTEeMaTUYeCKMX 3HAHWWM JUIsl peuieHus: 3a1ady B
0o0JacTH  OKpy’Karomeil cpepl, IUIAHMPOBAHUA TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MTOCHEACTBUAN JJIs1 OKPYKAIOIIEH CPEJIbI.

Ilennocmu Hayuno20 nO3HAHUA.

C(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKd U OOIIECTBEHHOW  TMPAKTUKUA, TMOHUMaHHUEM
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUECKOW ESITeIbHOCTH, ITAaroB €€
pPa3BUTUS W 3HAYUMOCTH I Pa3BUTHs I[MBUIM3ALMU; OBJIAJEHUEM SI3BIKOM
MaT€MaTUKM M MaTEMaTUYECKOM KyJIbTYpOH KaK CpEACTBOM IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIISITh MPOEKTHYI0 M HCCIEAOBATENIbCKYIO NEATEeIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEJIMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJIbTaThl OCBOCHHSI MPOTPAMMBI yU4eOHOTO TpeaMeTa
«MaremaTtuka» XapaKTepU3yTCs OBJIaJICHUEM YHUBEPCAIIBHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUGHBIMU
0elCmeusMuU, YHUBEPCANbHbIMU PE2YAAMUBHBIMU OeUCTBUIMU.

1) Ynueepcaﬂbele nosnasameJibHble 0612017’161/{}1, obecnequsaiom



Gopmuposanue 0A3068bIX KOCHUMUBHLIX npoyeccos obyuaiowuxcs (oceoenue
Memooo8  NO3HAHUSL ~ OKpYJcalowe20  Mupa,  NpuMeHeHue  JO0SUYECKUX,
UCCrIe008amenbCKux onepayutl, ymeHul pabomams ¢ uHgopmayuetl).

ba3zoevie nocuueckue oeiicmeus.

. BBISBJISITh M XapaKTEpPU30BaTh  CYLIECTBEHHBIE  IPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, TOHSATUM, OTHOUIEHUW MEXKAY TMOHITHUSIMU,
dbopMynupoBaTh ONpPEACICHUS TOHITHUI; YCTaHABIUBATh CYILECTBEHHBIN MPU3HAK
KJIacCU(pUKALMK, OCHOBaHHUA i OOOOIIEHUS U CPaBHEHUSA, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

. BOCIIPUHUMATh, (POPMYTUPOBATE H MPEeOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €TUHUYHBIEC, YACTHBIE U OOIINE; YCIOBHBIE;
. BBIABJIITE  MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U WU

IMPOTUBOPCUUA B (baKTaX, JaHHBIX, Ha6JII-0I[eHI/IHX N YTBCPIKACHUAX, IIPCAIaraTb
KPUTCPHUUN OJIs BBISABJICHUA SaKOHOMepHOCTef/'I )51 HpOTPIBOpG‘IHfI;

" ACJIaTb BBIBOABI C MCIIOJIB30BAHUCM 3dKOHOB JIOTHUKH, JCAYKTUBHBIX U
HHAYKTHUBHBIX YMOBaKJ'IIO‘-IeHI/Iﬁ, YMOSaKJII-OLIGHI/Iﬁ 110 aHAJIOTHNH,
. IMPOBOJUTH CaMOCTOATCIIBHO JOKa3aTCJIbCTBA MaTEMAaTHUYCCKHX

yTBEpXKACHUA (MpsMbIE W OT TMPOTHBHOTO), BBICTpAUBATh apPTyMEHTAIIHIO,
MPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIEC CYKICHUS U
BEIBOJIBI;

. BBIOMPATH CIIOCOO peleHus y4eOHOoM 3a1aun (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEICHHUs, BEIONPATh Hanboee MOIXOAANINNA C YIETOM CaMOCTOSTEIHLHO
BBIJICIICHHBIX KPUTEPHUCB).

ba3zoevie uccnedosamenvcxkue oeiicmeus:

. UCIIOJIb30BaTh  BOIPOCHI KaK  HUCCIIEOBATENbCKUNA  HMHCTPYMEHT
MO3HAHUS;, (POPMYIHPOBATH BOIMPOCH], (PUKCUPYIOIIUE MPOTUBOpEUre, mpodiiemMy,
yCTaHABIIMBAaTh HWCKOMOE W JaHHOEe, (HOPMHpPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

. OPOBOAMTH  CAMOCTOSITEJIbBHO — CIUIAHMPOBAaHHBIA  AKCIIEPUMEHT,
UCCIIEIOBAaHME TI0 YCTAaHOBJIIEHHIO OCOOEHHOCTEH MAaTEMaTUYECKOro OObEKTa,
SIBJICHUSI, TPOIIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBICHHUSIMH,
MPOLIECCAMY;

. CaMOCTOSITeNIbHO ~ (popMyupoBaTh OOOOIIEHUST U  BBIBOABI IO
pesynbTataM  TPOBEAEHHOTO  HAONIONCHWs,  WCCICIOBAHMS,  OICHUBAThH
JIOCTOBEPHOCTH MOJYYSHHBIX PE3yJIbTATOB, BEIBOJIOB 1 000OIICHHUH;

. MIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, & TAKKE BHIIBUTAThH
MPEANOJIOAKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBUSIX. Padoma ¢ ungpopmayueii:
. BBISIBIISTH 1e(DUITNTHI HHGOPMAITNH, TAHHBIX, HEOOXOUMBIX I OTBETA

Ha BOIIPOC U JJIA PCIICHMA 3a1a4H,

. BBIOMpaTh MHPOPMAIIMIO W3 HCTOYHWKOB  PA3IUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh W  WHTEPIPETHPOBATh  HHQPOPMAIHIO
pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

. CTPYKTYpHUpPOBaTh HWHGPOPMAIIMIO, TMPEICTaBISATE €€ B Pa3IUYHBIX
dbopMax, WITIOCTPUPOBATH TpadUUECKH;



. OLEHUBATh  HAAEKHOCTH  MHPOpPMALMM 1O  CAMOCTOSITEIBHO
c(pOpMYIMPOBAHHBIM KPUTEPUSIM.

2) Yuusepcanohvie KOMMyHUKamueHwle Oelicmsus, o0becneyusarom
CchOpMUPOBAHHOCMB COYUATILHBIX HABLIKOG 0DVYAIOUWUXCSL.

Oobwenue:

. BOCIIPUHUMATh M (OPMYJIIMPOBATH CYXKJICHHUS B COOTBETCTBHU C

YCIIOBUSIMU U LIEJSIMU OOILEHUS; SICHO, TOUHO, TPAMOTHO BbIpa)kaThb CBOIO TOUKY
3pEHUs] B YCTHBIX M NMUCBMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOJy PEIICHUs
3aJ]aul, KOMMEHTUPOBATh MOJyUYE€HHBIN PE3yJIbTaT;

. B X0Ji€ OOCY’KIEHMsI 3a[aBaTh BOIIPOCHI IO CYILIECTBY OOCYKIaemMon
TEMBI, MPOOJIEMbI, PEIIAEMON 3a/1auH, BbICKA3bIBaTh M/IEU, HAIICJICHHbBIC HA MOUCK
pELICHMS]; COMOCTAaBIATh CBOU CYKIEHUS C CYXACHUSAMHU IPYTMX YYaCTHUKOB
uanora, OOHapy’KMBaTh paziIU4Me€ M CXOJCTBO MO3ULMUH; B KOPPEKTHOH (opme
(GbopMyJIHpOBATh PA3HOTIACHUS, CBOM BO3PAKEHHUS;

. NPEICTaBIATh  PE3ydbTAaThl  PEIIEHUS  3aJauyd, SKCIEPUMEHTA,
UCCJIEIOBAHUS, MPOEKTA; CAMOCTOSTENIbHO BbIOMpaTh (hOpMaT BBICTYIUIEHUS C
y4€TOM 3aj1a4 MPE3EHTAUU U OCOOCHHOCTEHN ay TUTOPUH.

Compyonuuecmao:

. NOHMMAaTh W  UCIOJIb30BaTh  IPEUMYIIECTBA KOMAaHJHOW U
UHAMBUIYAIbHON pPaOOTHl MpH peUIeHUH YYEOHbIX 3aJay; MPUHUMATh LENb
COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM padOTHI,
pacripeniensiTb BHJbI pabOT, JOTrOBapuBaThCs, OOCYXKIAaTh MPOLIECC U pe3yJbTaT
paboThI; 00001IaTH MHEHUS HECKOJIBKUX JIFOJICH;

. y4acTBOBaTh B TPYMIOBBIX (popmax padoTel (0OCyxkAeHHs, OOMEH
MHEHUH, «MO3TrOBbI€ IITYPMbD» W WHBIE); BBINOIHATH CBOI YacThb pPabOTHl U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C JPYTMMU YICHAMH KOMAaH[Ibl, OLEHHBAThH
Ka4eCTBO CBOErO BKJIAJa B OOIIMN MPOAYKT MO KPUTEPUSIM, CHOPMYIHMPOBAHHBIM
YYaCTHUKAMH B3aUMOJIEHCTBUS.

3) Vuusepcanvnvie  pecynamuensie  Oeticmeus, obecneuusaom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.

Camoopzanuzayus:

. COCTaBJISITh IUIAH, aJTOPUTM pEIICHUs 3aJa4d, BbIOUpATh CIIOCOO
pemieHusi ¢ Y4ETOM MMEIONIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh M KOPPEKTHUPOBaTb BapUaHThl pPEIIEHUH C Y4YETOM HOBOU
uH(popMaIuu.

Camokonmponn:

. BJIQJICTh HABBIKAMHM TIO3HABATEIILHOM pEQUIEKCMH KaK OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB; BIAAECTh
croco0aMu CaMOTPOBEPKHU, CAMOKOHTPOJS TMpoIlecca W pe3yibTaTa pErieHUs
MaTeMaTHYEeCKOHM 3aJ1auM;

. NPEABUJIETh TPYJHOCTH, KOTOPbIE€ MOTYT BO3HHKHYTH MPU PEUICHUU
3a/laqyu, BHOCUTh KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JTAHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

. OLICHMBATh COOTBETCTBHE pPE3yJibTaTa LEIN U YCIOBUSAM, OOBICHIThH



IIPUYUHBI TOCTYIKEHHS WIA HEOCTUIKEHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

INPEJJMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yJbTaThl OCBOCHHS pabOYell MpOorpaMMbl MO MAaTEMaTUKE
OpeACTaBIeHbl MO ToJaM OOy4YeHHsl B paMKax OTAEIbHBIX MOAYJIeH B
COOTBETCTBYIOIIMX paznenax Hactosmen [IporpaMmsr.

10 xnacc

OcBoeHue y4eOHOTO MOIYJNA «Ancedpa u HaAuana MamemamuyecKozo
ananuza» B 10 Kjacce Ha ypoOBHE CpeaHEro oOImero oOpa3oBaHUS JOJKHO
o0OecrieuynBaTh  JOCTHIXKEHUE  CIEAYIONIMX  MPEAMETHBIX  00pa30BaTEIbHBIX
pe3yJIbTaTOB:

Yucna u sviuucnenus

. OnepupoBarTh NOHATUSAMHU: PALMOHAIBHOE U JIEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIeCATUYHAS JPOOb, POIEHTHI.

. BeimonHaTe  apudmernueckue omepandd ¢ palMoOHAIBHBIMH |
JICUCTBUTEILHBIMU YHCIAMM.

. BbInonHATs  NpUOMMKEHHBIE  BBIYMCICHUS, HCIOJIB3Ys IpaBUiia
OKPYTJICHUS, IeJIaTh MPUKUJIKY U OLIEHKY pe3yJIbTaTa BHIUUCICHUH.

. OnepupoBarh MOHATUSIMU: CTENEHb C I1EJIbIM  TOKa3areseMm;

cTaHzapTHas (¢GopMa 3amucH JEUCTBUTENBHOIO YHCJIA, KOPEHb HaTypajJbHOU
CTEIIEHU; UCIIOJIb30BaTh MOIXOASIIYI0 (OPMY 3allUCH JEUCTBUTEIbHBIX YUCEIN IS
pelIeHUs IPAKTUYECKUX 3a71a4 U NIPEACTaBICHUS JaHHbIX.

. OnepupoBaTh MOHATHAMU: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTIO
yIjia;  MCIOJIb30BaTh  3alMCh  I[POM3BOJIBHOTO  yIyla  4epe3  OOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKIIUH.

Ypasnenus u nepasencmea

. OnepupoBarb NOHATHAMH: TOXKIAECTBO, YPaBHEHHE, HEPABEHCTBO;
1enoe, palroHaIbHOE, PPALMOHAIIBHOE ypaBHEHHUE, HEPaBEHCTBO;
TPUTOHOMETPUYECKOE YPaBHEHUE;

. BoinonHsATe mpeoOpa3oBaHMs TPUTOHOMETPUYECKUX BBIPAKEHUU U
pemaTh TPUrOHOMETPUYECKHUE YPABHEHUS.

. BrInosHATh npeodpa3zoBaHus LETIBIX, pPalMOHAIBHBIX u

VMPPalMOHAJIbHBIX BBIPAXKEHUM U PEIIaTh OCHOBHBIE THUIIBI LEBIX, PALIMOHAIBHBIX U
VPPalMOHAJIbHBIX YPABHEHNUN U HEPABEHCTB.

. [IpyuMeHATh ypaBHEHUS U HEPABEHCTBA U1 PELICHUS MAaTEMAaTUYECKUX
3a/1a4 ¥ 3a71a4 U3 pa3IMuHbIX 00JIacTel HAyKU U PEaIbHOU KU3HH.
. MonenupoBaTh peabHBIE CUTYaIlMd Ha SI3bIKE anreOpbhl, COCTaBISTh

BBIPAKCHHUA, YPABHCHUA, HCPABCHCTBA 110 YCIOBHUIO 3ada4H, MHCCICHOBATH
MOCTPOCHHBIC MOJICIIN C UCITIOJIb30BAHHUCM allllapaTa aJ'IFe6pBI.

Dyukyuu u epaguxu



. OmnepupoBaTh MOHATUAMHU: (QYHKIUS, CIOCOOBI 3amaHus (DYHKIHH,
00JIacTh OMpEneNeHUs] U MHOKECTBO 3HadeHMH (QYHKIHMH, Tpapuk (YyHKIINH,
B3aMMHO OOpaTHbBIE (PYHKITHH.

. OnepupoBaTh MOHATHUSAMHU: YETHOCTh M HEYETHOCTh (DYHKLMH, HYJU
(byHKIMH, TPOMEKYTKH 3HAKOMOCTOSTHCTBA.

. Hcnonb3oBath rpapuku GyHKIUN A7 pEIICHUS] YPaBHEHUH.

. Ctpoutb W uuTaTh TpaduKd JUHEHHON (YHKUIWH, KBaJAPATUIHON
(yHKUIMH, CTENIEHHON (YHKIIMU C LEIbIM I10Ka3aTENIEM.

. Hcnonb3oBare rpadukn (QyHKOUM JUIsI MCCIENOBaHUS IPOLECCOB U

3aBHUCHUMOCTEH MpU PEIICHUHU 3aad U3 JPYTuX Y4eOHBIX MPEIMETOB M peaabHOU
YKU3HU; BBIpaXKaTh (GOpMyJiaMy 3aBUCUMOCTH MEKy BETUUMHAMU.

Hauana mamemamuueckoeco ananusa

. OnepupoBaTh NOHITUAMHM: MOCIEAOBATEIBHOCTh, apU(pMETHUECKasT U
TFeOMETPUYECKAsl POTPECCUU.

. OnepupoBaTh NOHATHSIMH: OECKOHEUHO YOBIBAIOIAs T€OMETPUYECKAs
nporpeccus, cymma 0ECKOHEYHO YOBIBAIOIIEH F€OMETPUUECKOM POTPECCUH.

. 3agaBaTh MOCIEI0BATENLHOCTH Pa3IMUHBIMU CIIOCOOAMHU.

. Hcnonp30BaTh CBOMCTBA MOCHEAOBATEILHOCTE W MPOTPECCHM ISt

pEIIeHUs pealIbHbIX 3a/1a4 MIPUKIAIHOTO Xapakrepa.

Mmuoowcecmea u nocuxa

. OnepupoBaTh MOHATHUSAMH: MHOKECTBO, ONIEPALINNA HAJl MHOKECTBAMM.

. Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar i OINUCAHUS
pealIbHbIX TPOLECCOB M SABJICHUN, MPU PEIICHWU 3a7ad M3 JPYruxX Y4YeOHbIX
IIPEAMETOB.

. OnepupoBarh MOHATUSAMU:  OINPEACIICHHWE, TEOpPEMA, CIIEJICTBHUE,
JI0Ka3aTeJIbCTBO.

OcBoenne yuebHoro moxayns «Ileomempus» B 10 kximacce Ha 06a3oBOM
YPOBHE CpeaHEro oO0mIero oO0pa3oBaHHs JOJDKHO OOECTeYMBATh JIOCTHKCHHE
CJIETYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

. OrnepupoBaTh NOHATUAMM: TOUKA, IPSIMasi, INIOCKOCTb.

. [IpyuMeHATH aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX IIpU
pELIEHNH T€OMETPUYECKUX 3aaY.

. OnepupoBaTh NOHATUSAMU: NAPAUIEIBHOCTh U NEPHEHIUKYIIPHOCTD
MPSAMBIX U IUIOCKOCTEM.

. KnaccudunupoBaTh B3aUMHOE PacIoIOKEHUE MPAMBIX U TIOCKOCTEH B
IPOCTPAHCTBE.

. OnepupoBaTh MNOHATUSMHU: JIBYIPAaHHBIM Yroj, TpaHU JABYTPAHHOIO

yria, peOpo JBYIpPaHHOIO YIJIa; JUHEHHBIM YroJl ABYTPAHHOI'O YyIJIa; rpaaycHas
Mepa JBYI'PAHHOIO yIJa.
. OnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BBIITYKJIbII 1 HEBBIITYKJIBIIA



MHOT'OI'paHHHUK, 9JIEMCHTEI MHOI'OI'paHHUKA, HpaBI/IHBHHﬁ MHOTI'OI'PAaHHUK.

. Pacrio3HaBaTh OCHOBHbBIE BU]IbI MHOTOTPAHHUKOB (ITMpaMua; Ipu3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).
. KnaccudummpoBaTe MHOTOTPaHHUKH, BBIOMpas OCHOBaHUS IS

KJIaCCI/I(l)I/IKaI_II/II/I (BBIHYKJ'H:IC N HCBBIIYKJIBIC MHOI'OI'PpaHHHUKH, IIPAaBUJIbHBIC
MHOT'OI'paHHUKH,; IPAMBIC 1 HAKJIOHHBIC ITIPU3MBbI, Hapaﬂnenenﬂnezlm).

. OnepupoBaTb  MOHATUSMHU:  CEKyllas  IJIOCKOCTb,  CEYEHHUE
MHOT'OTPaHHUKOB.

. OOBACHATP TPUHLHUIBI TOCTPOCHHUSI CEUEHHUH, HCIONB3YysS METO[
CJIE/IOB.

. CtpouTh Ce€4eHUs] MHOTOTPAHHUKOB METOJIOM CJEJOB, BBIINOJIHATh

(BBIHOCHBIE) IIJIOCKME YEpPTEXH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BH]
CBEpXY, COOKY, CHU3Y.

. Pemarep 3amaum Ha HaxoXXJIECHHE TI'E€OMETPUYECKHX BEJIIMYUH 110
oOpa3lam WId aJropuT™MaM, MPUMEHsSI U3BECTHBIE AHATUTHYECKHE METOJbI IpU
pELIEHUH CTaHJAPTHBIX MATEMATHYECKUX 33124 HA BBIYMCIICHUE PACCTOSTHUNA MEXTY
JBYMsI TOYKaMHM, OT TOYKH JO NPSIMOW, OT TOYKM JO IIIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMHUCS NTPSMBIMHU.

. Pemarep 3amaum Ha HaxoXXJIEHHE TI'E€OMETPUYECKHX BEJIIMYUH 110
oOpaslaM WJIA aJlfOPUTMaM, MPUMEHSAS] U3BECTHBIE AHAIIMTUYECKUE METOMbl MpHU
pPELICHUH CTAHIAPTHBIX MAaTEMAaTUYECKHX 3a/lad Ha BBIYUCIEHHUE YTJIOB MEXKIY
CKpPEUIMBAIOIIMMHUCS TMPAMBIMHA, MEXKIY MNOPIMOA M  IIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

. Bobruncnate 00bEMBI M TUIOLIAAM TOBEPXHOCTEM MHOTOIPAHHUKOB
(mpu3ma, mupaMua) ¢ NPpUMEHEHUEM (POPMYJI; BBIUUCIATH COOTHOLIEHUS MEXKIY
IUIOLIAASIMU MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX MHOTOIPAHHHUKOB.

. OnepupoBaTh NOHATUAMHU: CHMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U
MJI0CKOCTh CUMMETPUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPHI.

. N3Bnekats, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH WHOOPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpax, MPEACTaBICHHYI0 Ha 4YepTexax U
PUCYHKAaX.

. [IpumeHnsTh r€OMETPUYECKHE (bakThbI U1t pelLIeHus

CTEPEOMETPUYECKUX 3a/]ad, MPEAIOJIAratolUX HECKOJIBKO IIAroB PELICHUS, €CIIU
yCJIOBHSI PUMEHEHHMS 3a]]aHbl B SIBHOU (opMme.

. [IpuMeHATh NpoCTEWIEe NPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUHN CTEPEOMETPUUECKUX 3a1a4.
. [IpuBOANTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKU3HHU, PACIIO3HABATDH ITPOSABJIICHUEC 3aKOHOB I'COMCTPHUHN B NCKYCCTBC.

. [IpumMeHATP TONYYEHHBIE 3HAHWS Ha MPAKTUKE: aHaJM3UPOBATH
peaIbHBIE CUTyalluM W TPUMEHSTh W3YyYEHHBIC MOHATHS B IMPOLIECCE MOMCKa
peleHus MaTeMaTU4ecKu  CPOPMYJUPOBAHHOW  MPOOJEMbI, MOJEIUPOBAThH
pealIbHbIE CUTYAllUM Ha SI3bIKE N€OMETPUHU, UCCIIENOBATh ITOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM F€OMETPUYECKUX MOHSATUHN U TeOpeM, arnmapara anreOpbl; pemarhb
[IPAKTUYECKUE 3a/1a4HU, CBA3AHHBIE C HAX0KICHUEM T'€OMETPUUECKNUX BEJTUYHH.



OcBoeHue yueOHOro Mmonyns «Bepoamuocms u cmamucmukay» B 10 xinacce
Ha 0a30BOM YpOBHE cpelHero oOiiero oOpa3oBaHUs JIOHKHO OOecrneunBaTh
TOCTIDKEHHE CIICTYIONTUX TMPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOR:

. UutaTh U CTPOUTH TAOIUIBI U AUATPAMMBI.

. OmnepupoBaTh TMOHATUSAMHU: CpeAHee apupMETHYECKOe, MeauaHa,
HauOoJIbIIIee, HANMEHbBIIIEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

. OnepupoBaTh MOHATUSAMH: CIIy4YalHBIM OSKCHEPUMEHT (OMBIT) U

cily4ailHoe COOBITHE, FJIEMEHTApPHOE COOBITHE (IIEMEHTAPHBIN UCX0J]) CIYy4aHOTO
OTbITA; HAXOJIUTh BEPOATHOCTU B OIbITaX C PAaBHOBO3MOXHBIMH CIIyYalHBIMU
COOBITHSIMH, HAXOJUTh U CPABHMBATh BEPOSTHOCTH COOBITUH B H3YUYEHHBIX
CIIy4alHbIX SKCIIEPUMEHTAX.

. Haxoauts u GpopmMyanpoBaTh COOBITHS: NepeceueHrne U 00bEINHEHNE
JAHHBIX COOBITH, COOBITHE, TPOTUBOIIOJIOKHOE TAHHOMY COOBITHIO; IOJIb30BAThCS
auarpammamu Jitiepa u GopmysIon Cl0KeHHsI BEPOSITHOCTEH MPU pEeLISHUH 3a/1a4.

. OnepupoBaTh NOHATHSAMU: YCIOBHAas BEPOSTHOCTb, HE3aBUCUMBIE
COOBITHS; HAXOAUTh BEPOSITHOCTH € MOMOIIBIO MPaBUia YMHOXEHUS, C TOMOUIBIO
JIepeBa CIIy4alHOro OIbITA.

. [IpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPH PELICHUH 33124,

. OnepupoBaTh NOHATHSAMHU: HCIBITAHUE, HE3aBUCHUMBIE HCIBITAHUS,
CepHsl UCIBITAaHUM, yCIEX U HEyJlaya; HaXOAUTh BEPOSTHOCTH COOBITHUI B CEpUU
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIEXa; HAXOUTh BEPOSTHOCTH COOBITUH B
cepuu ucnbpITaHnid bepHym.

. OnepupoBaTh MOHATUAMH: CIIydyaiiHas BEJIMYMHA, PACIPEIECICHUE
BEPOATHOCTEH, JMarpaMMa pacrpeieaeHus.

11 xnacc

OcBoeHue y4eOHOTO MOIYyJNsl «Ancedpa u Havana Mamemamuyieckozo
ananuza» B 11 kjacce Ha ypoBHE cCpeaHero oo0iero oOpa3oBaHUs AOJKHO
o0OecrieunBaTh  JOCTHIKEHUE  CIEAYIONIMX  MPEAMETHBIX  00pa30BaTEIbHBIX
pE3YIbTATOB:

YHucna u evruucienus

. OmnepupoBaTh NOHATHSMU: HATYpalIbHOE, 1IEJI0€ YKCIIO; UCIIOIh30BaATh
MPU3HAKU JICTMMOCTH IICJIBIX YHCEJI, Pa3IOKCHUE YMCiia Ha MPOCThIE MHOMKHUTEIN
JUTSL pEeIIeHUs 3a/1a4.

. OnepupoBarh MOHATHEM: CTEIIEHb C PALMOHAJIBHBIM [TOKA3aTEIIEM.
. OnepupoBaTb MOHATUSIMHU: Jorapud™  UKcHa, JIECATUYHBIE U
HaTypaJbHbIE JIOTAPUPMBI.

YPCZGHQHM}Z U HepaseHcmed

. [TpuMeHsATh CBOWCTBA CTENEHU MOJsl MPEOOpPa3OBaHUS BBIPAKCHMIA;
OIIEpUPOBATh IMOHATUAMU: IIOKA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO; pELIATh
OCHOBHBIE TUIIbI [I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.



. BbInonsaTe npeoOpa3oBaHus BBIPAXKEHUN, COAEPKAILUX JOrapu(pMBbL;
OIEepPUPOBATH MOHATUSMU: Jorapu(MUIeckoe ypaBHEHHE U HEPaBEHCTBO; peIIaTh
OCHOBHBI€ THUIIbI JOTapU(PMUUECKHX YPABHEHUN 1 HEPABEHCTB.

. Haxonuts pemeHus npoCTenmx TPUrOHOMETPUYECKUX HEPABEHCTB.

. OnepupoBaTh MOHATHSAMHU: CHCTEMA JIMHEWHBIX YpaBHEHUH H €€
pEelIeHUe; UCIIOJIb30BaTh CUCTEMY JIMHEHMHBIX YPABHEHUM Uil  PELICHUs
IIPAKTUYECKUX 3a]1a4.

. HaxomuTth peimieHuss TOPOCTEHIIMX CUCTEM M COBOKYITHOCTEH
paIMOHATILHBIX YPaBHEHUI U HEPABEHCTB.
. MonenpoBaTh peajibHbIE CUTYallMM Ha SI3bIKE anreOpbl, COCTaBISTh

BBIPAKCHUSA, YPABHCHHA, HCPABCHCTBA MW CHCTCMbI II0 YCJIOBHUIO 3aJla4H,
HCCJICOAOBATDH IIOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHHUECM allllapaTa aﬂre6p51.

Dyuryuu u epaguxu

. OmnepupoBaTb HOHATUSAMH: NEpUOIUYECKas (PYHKLHSA, MPOMEXKYTKU
MOHOTOHHOCTH  (YHKIMHM, TOYKHM OKCTpeMyMma (YHKLIWH, HauOojbliee U
HalMEHblIee 3HaueHUs (QYHKIMM Ha TPOMEKYTKE, MCIOJIb30BaTh WX Ui
ucclieIoBaHus (PYHKLMU, 3aJaHHON rpauKoM.

. OnepupoBartb MTOHATUSIMH: rpaduku IIOKAa3aTeJIbHOM,
Jorapu(MUUECKOd W TPUTOHOMETPUYECKUX (PYHKIMIA; H300pakaTb UX Ha
KOOPJAMHATHOM TUIOCKOCTH U UCIIOJIb30BATh JJISl PEILIEHUS] YPABHEHUN 1 HEPABEHCTB.

. N300paxkaTh HAa KOOPAMHATHOW IUIOCKOCTH TpaUKH JIMHEHHBIX
YpaBHEHUI U UCTIOJIB30BaTh UX JJIS1 PELLICHUSI CUCTEMBbI JINHEWHBIX YPAaBHEHUH.
. Hcnons3oBath rpaduku (GYHKIMN 1)1 UCCIIENOBAHUS MPOIECCOB U

3aBHCHUMOCTEHN U3 IPYTrUX YUEOHBIX AUCLUILIMH.
Hauana mamemamuueckoeo ananuza
. OnepupoBaTh MOHATUSAMHU: HENpEpbIBHASA (DYHKIMS; TPOU3BOIHASL

(YHKIMU; UCIIOJIB30BATh T€OMETPUUECKUIN U (PU3UUECKHUI CMBICT MTPOU3BOIHOM 115
pelLIeHns 3a1a4.

. HaxomuTh TpOM3BOJHBIE OSJIEMEHTAPHBIX (DYHKIMMA, BBIYHCISATH
MIPOM3BOIHBIE CYyMMBbI, POU3BEICHUS, YACTHOTO (DYHKIIUH.
. Hcnonp30BaTh MPOW3BOAHYIO ISl WCCIENOBaHUS (QYHKIMUA Ha

MOHOTOHHOCTh M OKCTPEMYMBI, TPUMEHSTh pe3yJibTaThl HCCICAOBAHUA K
MOCTPOCHUIO TPAPHUKOB.

. Hcnonbs30BaTh TPOU3BOAHYIO IS HAXOXKACHUS HAWIYUYLIErO PEIICHUs
B IIPUKJIAJIHBIX, B TOM YMCJIE COLUAIBHO-DKOHOMUYECKHUX, 3a/1a4axX.

. OnepupoBaTh NOHATUAMM: TEpBOOOpa3Hasi M UHTErpall; MOHUMATh
reOMETPUYECKUN U PU3NYECKUI CMBICT UHTErpaJa.

. Haxomute mnepBOOOpa3HbIe AIEMEHTApPHbIX (DYHKIMIA; BBIYUCISATH
uHTerpai no gopmyne Hetorona—JleiOHuna.

. Pemate  mpukimamHele  3amadyd, B TOM  YHCIE  COLMAIbHO-

O9KOHOMHUYECKOIO H (1)I/ISI/I‘ICCKOFO XapakTepa, CpcACTBaMM MATCMATHUYCCKOI'O
aHaJij3a.



OcBoenne yueOHOro Monyinsi «Ileomempusa» B 11 xmacce Ha 6a30BOM
YPOBHE CpeaHero ooOiiero oOpa3oBaHUs JOKHO OOECHeuMBaTh JOCTUKEHHE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yJIbTATOB:

. OnepupoBaTb  NOHATHUAMHU:  IWIMHAPUYECKAs  TOBEPXHOCTD,
oOpasymooliue  LUIMHAPUYECKOW  IMOBEPXHOCTH;  IWIMHAP;  KOHHUYECKas
IOBEPXHOCTh, O00Opa3ylolue KOHUYECKOW IOBEPXHOCTH, KOHYC; cdepuyeckas
HOBEPXHOCTb.

. Pacnio3HaBatsk Tena BpateHus (LWIMHAP, KOHYC, cepa u 1map).

. OOBACHATD CTIOCOOBI OTyUEHUS TEJT BPALICHHUS.

. KnaccuduuupoBars B3auMHOE pacnoyiokeHue chepsl U IIIOCKOCTH.

. OmnepupoBaTh NOHATHUAMHU: IIAPOBOW CETMEHT, OCHOBAHHUE CETMEHTA,

BBICOTA CETMEHTA; IIIaPOBOM CIIOM, OCHOBAHWE IIIAPOBOTO CJIOS, BHICOTA IIAPOBOIO
CJI0SI; IIIAPOBOM CEKTOP.

. Beraucisite 00BEMBI W TIIOMIATX TMOBEPXHOCTEH TeN BpaIlcHUs,
TEOMETPUUYECKHUX TEN C IPUMEHEHUEM (HOPMYII.

. OmnepupoBaTh TMOHATHSIMHU: MHOTOTPAHHHK, BIIMCAHHBIA B cdepy u
OIMCaHHBIN 0KOJIO chephl; chepa, BIHCaHHAS B MHOTOTPAaHHUK WITA TEJI0 BPAICHUS.

. BBIYUCTSITE COOTHONMICHHS MEXAY IUIOIMAISIMHA TIOBEPXHOCTEH U
00BEMaMHU ITOTOOHBIX TE.

. N3o0paxkath n3ydaemblie (UTYypHI OT PYKH U C IPUMEHEHUEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

. BrImonHATh (BBIHOCHBIC) IIJIOCKHE UYEPTEKH W3 PUCYHKOB ITPOCTBIX
00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJI BPAIlCHHUS.

. N3BnekaTh, HHTEPIPETUPOBATH U IIPEoOpPa3OBBIBATh MH(POPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUSCKUX (PUTYpax, MPEACTABICHHYI0 Ha 4YepTekax MU
pPUCYHKaX.

. OmnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

. BBINOMHATE AEUCTBUS CIOKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOpA Ha YMCII0, OOBSICHATH, KAKUMH CBOMCTBAMU OHHU 001a/1at0T.

. [IpuMeHATH TPaBUIIO MapAJIIEIICTIUIIEA.

. OnepupoBaTh MOHATHAMHU: ACKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE,

BEKTOp, MOJTyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOPA, YIOJI MEKIY
BEKTOpPaMHU, CKaJISIpHOE MTPOU3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPHI.

. HaxoauTte cyMMy BEKTOPOB M IPOU3BEIECHUE BEKTOPA HA YHCIIO, YIOJI
MEXKJy BEKTOpPaMH, CKAJSIPHOE NPOW3BEICHME, PACKIAIAbIBATH BEKTOP IIO JABYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

. 3aiaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

. [IpumeHsTH r€OMETPUYECKHE (dakTbl TUISL peneHns
CTEPEOMETPUUECKUX 3a/1a4, MPEANOJIAralInX HECKOJIBKO IIArOB PELIEHUs, €CIU
yCJIOBHSI MPUMEHEHHMS 3aJ]aHbl B SIBHOU (opMme.

. PemaTh npocreiiie reoMeTpuuecKre 3a1a4i Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOA.

. Pewats 3aaun Ha AOKa3aTENbCTBO MATEMATUYECKUX OTHOLLICHHWM U



HAXOXKJEHUE FeOMETPUUYECKHUX BEJIMYMH MO o0pa3liaM WIH alrOpUTMaM, MpUMEHsIs
W3BECTHBIE METO/IbI TIPU PEIICHUH CTAHIAPTHBIX MATEMATHICCKUX 3a71a4.

. [IpumeHsATh MpoCTeHIMe MPOTPaMMHBIE CPEACTBA U DJIECKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUUIECKUX 3a71a4.

. [TpuBOAUTH IPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B TIPUPOJIC U
YKU3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

. [IpuMeHATh TOJMyYCHHBIE 3HAHWS Ha TMPAKTUKE: aHAIU3HPOBATH
peajbHble CHUTYallUd W NPUMEHSTh W3Y4YEHHBIE TOHSTHS B MPOIECCE IMOUCKA
pelieHus MareMaThuuecku  CcHOpMYJMpPOBAaHHOM  MPOOJIEMBbI, MOJEIUPOBAThH
peayibHbIE CUTyalluu Ha A3bIKE F€OMETPHUU, MCCIEA0BATH MOCTPOCHHBIE MOJIETH C
MCIIOJIb30BAHUEM F€OMETPUYECKUX MOHSATUHN U TeOpeM, arrmapara anreOpbl; pemiarhb
MPAKTUYECKHE 3aa4H, CBA3aHHBIC C HAXOXKJICHUEM T'€OMETPUUECKUX BEITUYHH.

OcBoenue yueOHoro Motyist «Beposamuocmes u cmamucmuka» B 11 xnacce
Ha 0a30BOM YpOBHE cpelHero oOiiero oOpa3oBaHUs JIOHKHO OOecrneunBaTh
TOCTIDKCHHE CIICTYIONTNX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB:

" CpaBHHBaTB BCPOATHOCTHU 3HAYCHUU cnyqaﬁﬂoﬁ BCIIMYUHBI IIO
PacpCaACICHUIO NN C IIOMOIIBIO AUArpaMM.
] OHepI/IPOBaTB IMOHATHCM MATCMATUYCCKOI'O OXHWJAAaHHA;, IIPUBOJIUTDH

IPUMEPBI, KaK NPUMEHSIETCS MaTeMaTHYEeCKOE OKHMJIaHUE CIyYalHOW BEJIMYMHBI
HaXOJIUTh MaTEMAaTUYECKOE OKHUJIAHNE IO TAHHOMY PaCIpPEEICHUIO.

. MmeTs npecTaBieHue 0 3aK0HE OOJIBIINX YHCEIL.

. WmeTs npencTaBiacHne 0 HOPMAJIBLHOM PACHPEACICHUH.

COJAEP/KAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYUEHMHA)

10 KJIacC

YHucna u sviuucnernus

Panmonanbabie uyncia. OOBIKHOBEHHBIE U JIECATUYHBIC JAPOOU, MPOIICHTHI,
OECKOHEUHbIE  MepuoAuYecKkue  apoOu. ApudpMerhyeckue  omnepauud ¢
paIMoOHAIbHBIMU YK CJIaMU, TPeo0pa30BaHus YUCIOBBIX BhIpaxeHuil. [I[puMenenue
Ipo0el U MPOIEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTpacien
3HAHUU U PEATbHOU KU3HU.

JevictButenpHble  yuciia. PanuMoOHaNbHBIE W UPPAUMOHAIBHBIE YHUCIA.
Apudmernueckre ornepanud ¢ JeWCTBUTENbHBIMU 4YHCHaMu. [IpubnuxEHHbIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS, IIPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ uenbiM  mnokaszatenem. CrangapTHas ¢Gopma  3alucH
JNEeUCTBUTEILHOTO yucia. Vcnonbs3oBanue mnoaxoxsiied GopMbl  3alUCH
JIEUCTBUTEIBHBIX YMCEN JI1 PELICHUS NMPAKTUYECKUX 3aJlad U NPEACTaBJICHUS
JTaHHBIX.

Apudmeruueckuii  KOpeHb  HaTypaJibHOW  crereHu. JledicTBus ¢
apu(pMETUYECKUMU KOPHSIMU HATyPaJIbHON CTEIIEHHU.

CuHHyC, KOCUHYC M TAHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, ApKKOCUHYC,



APKTAHT'CHC YHMCJIOBOI'O apryMcHTaA.

prZGHeHM}Z U Hepasencmea

ToxnaecTBa U TOKIECTBEHHbIE IIPEOOpPa30BaHUS.

[TpeoOpa3oBanre TPUTOHOMETPUUYECKUX BbIpakeHUN. OCHOBHBIE
TPUTOHOMETPUUYECKHE (DOPMYIIBI.

YpaBHeHue, KOpeHb YypaBHeHMs1. HepaBeHCTBO, pelleHre HEpAaBEHCTBaA.
Meton nHTEpBAIIOB.

Pemmenne nensix u JpoOHO-pallMOHANBHBIX YPaBHEHUH U HEPABEHCTB.

Pemenne nppanOHAIBHBIX YPAaBHEHNN U HEPABEHCTB. Pemenue
TPUTOHOMETPUUECKUX YPABHEHUN.

[IpruMeHeHnEe ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MATEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 PA3JIMYHbIX 00JIaCTe HAYKHU U PEAIbHOW KU3HH.

Dyukyuu u epaguxu

Oyukius, crnocoObl 3ananug ¢GyHkuud. ['paduk dyHkuuu. BzanmnO
oOpaTHbIe (PYHKITUH.

OO6usacth omnpenesieHds U MHOKECTBO 3HaueHuit GpyHkiuu. Hynu ¢yHkuumu.
[TpomexxyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (PYHKITUH.

CrenenHas (yHKIMS C HATypaJIbHBIM U LI€JIBIM MOKa3aresieM. E€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpaMK KOpHS N-Oi CTEIEHHU.

TpuroHomeTpuyeckass OKpPYKHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKUX
(GyHKIUH YUCIOBOTO apryMEHTa.

Havana mamemamuuecxoeco ananusa

ITocnemoBaTenbHOCTH, COCOOBI 3aJaHus MIOCJIEIOBATEIILHOCTEN.
MOHOTOHHBIE — TOCIIEIOBATEIBHOCTH. ApudMeTHdecKkass ¢ TeoMeTpuueckas
nporpeccu. beckoHeuHO yObIBaromias reomerpuueckass mporpeccus. Cymma
OeCKOHEUHO YOBbIBalOIIEH TeoMeTpuueckol mporpeccuu. Dopmysia CIOXHBIX
NpoleHTOB. VMcronap30BaHWE MPOTrpeccHd g PEHICHUs pealibHBIX 3ajad
MPUKJIATHOTO XapaKTepa.

Mnoaxcecmea u nocuxa

MHoxecTBO, ornepauuu Haj MHOxkecTBamH. J[uarpammer Ditnepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara Uil ONUCAHUS PEalbHBIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUU 3aJ1a4 U3 APYTUX yIeOHBIX MPEAMETOB.

Onpenenenue, Teopema, ClIeICTBUE, J0KA3ATEIbCTBO.

Hp}szle U njiockocmu 6 npocmpaHcniee

OcHoBHble TIOHATHUS cTepeoMeTpuu. Touka, npsmasi, IIOCKOCTb, IPOCTPAHCTBO.
[TonsaTre 06 akCHOMAaTHYECKOM TTOCTPOCHHH CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUH U
CIIE/ICTBHSA U3 HUX.



B3auMHOE pacnosokeHWe MpsSMbIX B MPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajuyielbHble W CKpelluBarouiyecss mnpsmele. [lapamienbHOCTh MNPSAMBIX U
IUIOCKOCTEl B MPOCTPAHCTBE: IMapajUielIbHble MpsSMbIE B  IPOCTPAHCTBE;
NapajyieIbHOCTh TPEX MNPAMBIX; NAPaUIEIbHOCTh MPSIMOM M IUIOCKOCTH. YTJBI C
COHANPaBJICHHBIMU CTOPOHAMH; YyrOJ MEXAY HpsIMBIMH B THPOCTPAHCTBE.
[TapaiuteTbHOCTH MIJIOCKOCTEN: TTapaJJIENbHbIC IIJIOCKOCTH; CBOMCTBA MapaJlIEIbHbBIX
wiockocTe. [Ipocreiimme mpocTpaHcTBeHHBIE (DUTYPHI Ha IIOCKOCTH: TETPadp,
KyO, mapasuiesienuiie]; IOCTPOECHUE CEUCHUH.

[leprieHIUKYISIPHOCTD NPSIMOM U IJIOCKOCTU: MEPIEHANKYISIPHBIE IPSIMBIE B
MIPOCTPAHCTBE, NPSIMBIE MAPAJIICIbHBIE M MEPIECHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK TMEPIEHIUKYJISIPHOCTH MPSAMOM M IUIOCKOCTH, TE€OpeMa O MpsSMOU
NEPIEHANKYJIIPHON IUIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXIY HPSAMON U
IUIOCKOCTBIO;  JIBYIPAHHBIA  yroJj, JIMHEHHBIM yrojd JBYIPAaHHOIO  yIJa.
[lepneHANKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JIO TUIOCKOCTH, PACCTOSIHUE
OT IPSIMOM J0 MIIOCKOCTH, MPOEKIUs (PUTYphI Ha MIIOCKOCTh. [lepnenaAnKyIsipHOCTh
IJTIOCKOCTEN: MPU3HAK MEPINEHIUKYISIPHOCTH JABYX IUIOCKOCTEH. Teopema o TpExX
NEPHEHANKYJIApaX.

Mnoeoepannuxu

[loHATHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOIPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOIPAaHHUKH; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: n-yronpHas
NpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MTOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MIPSIMOYTOJIBHBIN
napajuiesienune]; 1 ero coucrsa. Ilupamupa: N-yrosnpHas nupamuzaa, rpaHd MU
OCHOBaHME MUpaMUIbl; OOKOBas U TOJHAS TTOBEPXHOCTH MUPAMHU/IbI; MPABUIIbHAS U
yCeu€HHasi nupamuaa. OJIEMEHThl MNpu3Mbl M nUpaMuibl. [IpaBusbHBIE
MHOTOTPAaHHUKHU: TOHATHE IMPABUIBHOIO MHOIOIPAaHHUKA; IMPABUJIbHAS NPU3Ma U
IpaBUJIbHAS TUpPAMUJA; IIPAaBWIbHAS TPEYroJibHAs IHUpPaMHUAA W IPABUIIbHBIN
TeTpadap; KyO. IlpencraBieHne O MPaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’p,
noaeKadIp u ukocasap. CeueHus Mpu3Mbl U MUPAMUIBI.

CumMmeTpusi B NMPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOH,
IJIOCKOCTH. DJIEMEHTHI CUMMETPHUH B ITUpaMuUIax, MapauiesIeuneaax, NpaBuiIbHbIX
MHOTOrPaHHHKAX.

Brruncrienye 31eMeHTOB MHOTOTPAaHHUKOB: pEéOpa, AuaroHanu, yrisl. [Inomans
OOKOBOI TIOBEPXHOCTH ¥ MOJTHOM MOBEPXHOCTU MPSAMOU MPU3MBI, TUIOIA b OCHOBAHUH,
TeopemMa 0 OOKOBOW TOBEPXHOCTH TPSAMO mpu3Mbl. [1ommaas 60KOBOM MOBEPXHOCTH U
NOBEPXHOCTH MPABWJIBHOW MUPAMHUJBI, TEOPEMa O IUIOMAAN YCEYEHHOU MHUPAMUJIBI.
[Tonsitue 06 06bEMe. OOBEM MUPaAMUIBI, TPU3MBI.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOLIEHHS MEXKAY — IUIOMAAIMU
MIOBEPXHOCTEH, 00bEMaMU 1MOT0OHBIX TeTI.

Teopuﬂ 6€p0ﬂn’ZHOCI’I’l€lZ u cmamucmuka

[IpencraBneHrie maHHBIX ¢ TIOMOImIbI0 Tabmum w guarpamm. Cpennee
apupMeTHIeCKoe, MeanaHa, HauOOoJbIlIee W HAWMCHbBIIIEC 3HAYCHHS, pa3Max,



JIMCTIEPCUSI U CTAaHAAPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB.

CityyaiiHbple SKCIEPUMEHTHI (OMbITBI) M CIy4aidHbIE COOBITUS. DJIEMEHTapHbIE
coObITHsL (UcXonbl). BeposiTHOCTh ciiydaiiHOro coObITUS. biu3ocTe dYacToThl U
BEPOSTHOCTU COOBITHI. CiydaiiHble OMBITHI C PAaBHOBO3MOMKHBIMHU 3JIEMEHTAPHBIMU
coObITHsIMUA. BepoaTHOCTH COOBITUI B ONBITAX C PABHOBO3MOXHBIMH 3J€MEHTAPHBIMU
COOBITUSAMU.

Omnepanuu Haj, COOBITHSIMU: NIEpECEUEHNE, O0bETUHEHNE, TIPOTUBOIIOIOKHBIE
coObITHs. [Inarpammsl Ditnepa. Dopmyiia ciioxKeHUs] BEPOITHOCTEH.

VYcnoBHas BEPOATHOCTb. YMHOXKEHHE BEpOSTHOCTEM. JlepeBo ciyyalHOTO
sKcriepuMenTa. @opMyria MoJHOW BEpOoATHOCTH. He3aBucrumMbie COOBITHS.

Kombunatopaoe npasuino ymHoxxenusi. [lepectanoBku u akropuan. Yucno
coueranuid. TpeyronpHuk Ilackans. @opmyna Ounoma HeroToHa.

bunapHbIil cinyyaliHbIi ONBIT (MCOIBITAHKE), yCIIEX U Heynada. HezaBucumbie
ucneiTanus. CepHsi HE3aBUCUMBIX HCHOBITaHUN 110 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyIuin.

CnyuvaiiHass ~ BenuumHa.  Pacmpenenenue — BeposTHocTel.  [uarpamma
pacripenenenus. I[Ipumepsl pacnpeneiaeHud, B TOM 4YHCIE, TE€OMETPUYECKOE H
OMHOMUAIIBHOE.

11 KJIacC

YHucna u sviuucnerus

Harypanbupie u uenble uucna. llpusHaku OeauMOCTH UEIBIX YMCEN.
Crernenp ¢ panuoHaJIbHBIM TOKazaTesneMm. CBoiicTBa crenenu. Jlorapudm guca.
JlecsTHUHBIEC U HATYpATBLHBIE JIOTAPU(PMBI.

prIGHeHuﬂ u HepaeseHncniea

[IpeoOpazoBanue BhIpakeHH, cogeprkanux Jorapudmeal. [IpeodpazoBanue
BBIPAKECHUM, COAEPKAILNUX CTENIEHH C PALMOHAIIBHBIM ITOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB. [loka3aTenbHble ypaBHEHUS U
HepaBeHCTBa. Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA.

Cucrembl TMHEMHBIX yYpaBHEHUN. Pelienne npukiIaaHbiX 3a7a4 ¢ MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M1 COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUW, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IudHBbIX 00JIaCTe HAyKH WU pPealbHOU
JKU3HH.

Dyuxyuu u epaguxu

Oynkuusa. Ilepuognueckue ¢yHkuuu. IIpomMexxyTKn MOHOTOHHOCTH
bynkun. MakcumyMbl 1 MUHUMYMbI GyHKIud. HaunOosbliee M HauMeHbIlee
3HAa4YeHUE (PYHKLNU HA TPOMEKYTKE.

Tpuronomerpudeckre GyHKIMH, UX CBOWCTBA U IpadUKH.



[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanue rpadgukoB GyHKIWN sl peIICHUs] YPaBHEHUIA U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB GyHKIUA IS HMCCICIOBAHUS IMPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUHM 3aJad U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Hauana mamemamuuecxoeco ananusa

HenpepsiBabie GpyHKIMH. MeTOT MHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[TpousBognas  ¢ynkumu. ['eomerpuyeckuit u  (QU3UUECKHI  CMBICH
MIPOU3BOJHOM.

[TpousBogubie  syneMeHTapHbIX  (QyHKIuMNA. DOpMYIBl  HAXOXKIACHUS
MIPOU3BOJHON CYyMMBI, IPOU3BE/ICHUS U YACTHOTO (DYHKIIUH.

[TpumeHeHne Npou3BOIHON K MCCIEA0BaHNI0 QYHKIIUI HA MOHOTOHHOCTD U
sKcTpeMyMbl. Haxoxx/ieHue HanbosbIIero 1 HauMEHbIIEro 3HaueHus: QyHKIUU Ha
OTpE3Ke.

[IpyuMeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIYYIIErO pEIICHUS B
IPUKIIAIHBIX 3aja4yaxX, I OIPENEIICHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuii U (U3MYECKUU CMBICI. Bpruncienue
uHTerpana no popmyne Hetorona—IJleiiOHuna.

Tena epawenus

Hunmuaapuyaeckas ITOBEPXHOCTb, oOpa3zytoniue HWJIUHAPUYECKON
MOBEPXHOCTH, OCh LWJIMHIPUYECKOW MoBepxHOocTU. LlMmumHap: OcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas U OCh; IUIONIaAh OOKOBOW U TIOJHOU
MTOBEPXHOCTH.

Konunueckass moBepxHOCTb, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHMYECKO! nmoBepxHOocTH. KoHyc: ocHOBaHue 1 BepiinHa, o0pasytomias u
OCh; TIJIOIA/Ib OOKOBOM M TOJIHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue U
BBICOTA; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHtp, paamyc, AUAMETp; TUIOMIAJb MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoskeHue cepbl U MIOCKOCTH; KacaTellbHas MJIOCKOCTh K cdepe;
101 CHEpPHI.

N300paxkeHue Tel BpallleHus Ha III0CKOCTU. Pa3BépTka HMIMHApPA U KOHYcCAa.

KoMOuHanmm Ten BpamieHuss W MHOTOIPAHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAaHHUK, WA TEJO
BpAaICHMUS.

[Tonsitue 06 00BEMe. OcHOBHBIEC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapajuiesenuneia u ciaeacTus u3 He€. O0bEM 1IIMIIMHIpa, KOHYCA.
O06bEM 1mapa ¥ miomaab cQepsl.

[logoOubie Tena B mpocTpaHcTBe. COOTHOWIEHUS MEXKAY IUIOUIAIIMU
MOBEPXHOCTEH, 00bEMaMuU MTOJOOHBIX TeEI.



Ceuenus 1munuHapa (MapamiedbHO W TNEPHEHAUKYJSIPHO OCH), CEUYECHHS
KOHyca (mapajuieIbHOE OCHOBAHHMIO M IPOXOJSIIEE 4Yepe3 BEpIIMHY), CEYEHUs
niapa.

Bexmopul u koopouramsl 6 npocmpancmese

BekTop Ha IIIOCKOCTH U B ITpocTpaHCcTBE. CII0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha yucio. PasnoxkeHue BeKTopa 1o TpEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemienuwe 3amad, CBA3AHHBIX €
IIPUMEHEHUEM IpaBWI JACUCTBUM ¢ Bekropamu. [IpsMoyronpHas cucrema
KoopauHaTt B mnpocrpaHcTBe. Koopmunatel BekTopa. Ilpocreitime 3agaum B
KOOpAUHaTax. Yroa Mexay BekTopamMu. CKalsipHOE IMPOU3BEIECHHUE BEKTOPOB.
Brruncnenne yrioB MexIy NPAMBIMU U TUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.

Bepo;zmﬂocmb u cmamucmuka

YucnoBele XapakTEpUCTHKM  CIIyYaWHBIX BEIMYMH: MaTEMaTHYECKOE
OKMJAHUE, IUCIEPCHS W CTAaHAAPTHOE OTKIOHEeHHE. lIpumepsl npumeHeHus
MAaTE€MaTUYECKOrO0 OKMJAHUA, B TOM YHCIE B 337a4axX M3 IOBCEAHEBHOW JKU3HU.
MareMatuyeckoe 0XKHJAaHHe OMHApHOW CIy4YallHON BeTUYMHBI. MaTeMaThyeckoe
O’KMJIAHUE CYMMBI CIIy4alHbIX BEJIMYUH. MaTeMaTH4eCKOe OKUIaHUE U JUCTIEPCUS
T€OMETPUYECKOI0 U OMHOMHAIBHOTO PacCIpeIesICHUN.

3aKoH OOJBIINX YHCEI U €T0 POJIb B HAYKE, MPUPOJIE U OOIIECTBE.

Bp100pOUHBI METOJ UCCIIEIOBAHMIA.

[Ipumepsl HENpPEPBIBHBIX CIIy4yaWHbIX Beau4yuH. [loHsATME O TUIOTHOCTH
pacnpeneneHus. 3a1auu, IPUBOASAIINAE K HOpPMAJIbHOMY pacnpezeneHuto. [lonstue o
HOPMAaJIbHOM PaclpeacICHUH.



TEMATHYECKOE IIAHUPOBAHUE YYEFHOTO KYPCA (IIO TOJAM
OBYYEHUS)

10 kJjgacc (170 gacoB)

Ne
/11

Haumenosaunue
MOJIyJIE€H, pa3aciioB U
TEM IIPOTPAMMBI

KomnnyecTBo yacoB

Bcer

(0)

KonTtpo
-JIbHbIE
paboTHI

[Ipakt
-
YECKHU
e
pabot
bl

DIIEKTPOHHBIE
(udpoBbIe)
00pazoBaTeIbHBI
€ pecypcsl

Monyns 1. «Anredpa v Hayana MaTEMaTHYECKOTO aHAITU3a
Paznen 1.1. [ToBropenue (5-9 ki)

1.1. | Yucna: panyoHajabHbIE U 4
1 JICHCTBUTEIIBHBIE.
1.1. | ParimonanpHbBIC 4 https://campus.fa
2 YpaBHEHUS u
1.1. | ParimoHanbHbIE 4 1
3 HEPaBEHCTBA
Hroro no pazaeny 12 1
Pazpen 1.2. ®yHkuuu u rpaduku
1.2. | ®yHKIMN u UX 2
1 OCHOBHbBIE CBOMCTBA.
['paduk pyHKIMH
1.2. |Crenerp ¢ 1wemeiM | 1 https://campus.fa
2 MoKa3aTeaeM Ty
1.2. | Crenennas pyHkuus 2
3
HToro no paszaeny 5
Paznen 1.3. UppanmonaibHble YpaBHEHUSI U HEPABEHCTBA
1.3. | Kopens n-oii crencHu 4 https://campus.fa
1 Tu
1.3. | UppaunoHanbHbie 6 1
2 YpaBHEHUS
1.3. | UppaunoHanbHbie 3
2 HEpPABEHCTBA
Hroro no pazaeny 13 1
Paznen 1.4. Tpuronomerpus
1.4. | T'eomerpuyeckue 2
1 onpeaeIeHUs




TPUTOHOMETPHUECKUX
byHKIUH

Tpuronomerpruueckas
OKPY-HOCTb.
[IpeobOpazoBanne  Tpu-
TOHOMETPHUYECKUX
BBIPQKCHUH

OOpatHbie
TPUTOHOMETPHUIEC-KHE
GyHKITUH. Pemenue
TPUTO-HOMETPUUECKHIX
YpaBHEHUU

CpoiictBa u Tpaduxu
TPUTOHOMETPHUUECKUX
(GyH-KUMHA ~ YHCIOBOTO
apryMeHTa M OOpaTHBIX
K HUM

Hroro no pasageay

25

2

Paznen 1.5. 3ajaun npukiIaHOro XapakTepa

1.5. | TexcroBble 3amaun Ha | 2 https://campus.fa
1 COCTaBJICHUE YPAaBHEHUI u
1.5. | IlocnenoBarenpHOCTH # 2
2 IPOrPECCHU
1.5. | Bagaun c| 6 1 https://campus.fa
3 AKOHOMHUYECKHUM u
coJiep KaHNEM
HToro no paszaeny 10 1

Monayns 2. «I'eomeTpus»
Paznen 2.1. BBenenue B cTepeOMETPHIO

2.1. | bazoBnic nousTus | 4
1 CTEpPEOMET-PUM: TOYKA,
npsiMasi ¥ TNIOCKOCTh — U
X CBOMCTBA
2.1. | U306paxkenue 4
2 MHOTOTPaHHHUKOB Ha
pPUCYHKaX
2.1. | Ilonstue 06| 2
3 aKCMOMaTUYECKOM
MTOCTPOCHUH
CTEPEOMETPUH
HToro no paszneny 10

Pazgen 2.2. Bsaumnoe
IIPOCTPAHCTBE

pacIoJIOKCHUC TIPSAMBIX U IJIOCKOCTEH B

2.2. | Ipsivble

B| 2 |




1 IIPOCTPAHCTBE
2.2. | IlapannenbHOCTh 4
2 NPSIMBIX U IJIOCKOCTEN B
IPOCTPAHCTBE
2.2. | IlapannensHOCTD 5
3 MJI0CKOCTEH B
POCTPAHCTBE
2.2. | Yrael MeXIy NpsMbIMH, | 4 1
4 IUIOCKOCTSMH M MEXKIY
IIPSIMOU U TUIOCKOCTBIO B
IPOCTPAHCTBE
2.2. | lleprieHANKYISIPHOCTH 4
5 MPSAMON U TUIOCKOCTH B
IPOCTPAHCTBE
2.2. | [lepneHANKYISIPHOCTh 5
6 JBYX  IUJIOCKOCTEH B
POCTPAHCTBE
2.2. | Paccrosuue MEXTY 6 1
7 TOYKOM M TJIOCKOCTBIO,
MEXTY napai-
JEIbHBIMUA TIPSAMOU U
TUIOCKOCTh u
IUIOCKOCTSIMU
Hroro no pazaeny 30 2
Paznen 2.3. MHOTOrpaHHUKH
2.3. | [Ipuzma 5
1
2.3. | llupamuga 3)
2
2.3. | O6beM MHOTOTpaHHHUKA 4 1
3
Hroro no pasageay 14 1
Paznen 2.4. IloBropenue u 060011eHNE
2.4. | [locTpoenue ceueHuit 8
1
2.4. | Beruucnenue 6 1
2 pacCTOSIHUM U YTJIOB
Hroro no pasageay 14 1
Monynb 3. «BeposSTHOCTb U CTATUCTUKA»
Paznien 3.1. BBeqieHHE B TEOPUIO BEPOSITHOCTEH
3.1. | CraTtuctudeckue 4
1 JIaHHBIE: ONHCAaHHUE U
nepBuyHas  00paboTKa
JTAHHBIX




3.1. | DeMeHTHI 4 https://campus.fa
2 KOMOWHATOPHUKHU u
HToro no pazaeny 8
Paznen 3.2. CiyvaiiHbie cOOBITHS
3.2. | CnyuaiiHple ONBITHI W | 2 https://campus.fa
1 CTy4aliHble COOBITHS Tu
3.2. | Onepanuu HaJl 2
2 COOBITHSIMU
3.2. | Kitaccnueckoe, 2
3 reoMeTprudec-Koe u
CTaTUCTHUYECKOE
oTpesie-JICHUS
BEPOSITHOCTH COOBITHUS
3.2. | YcnoBHbIE 4 1
4 BepositHocTU. PIIB
HToro no paszgeny 10 1
Paznen 3.3. CiiyyaiiHble BETUYUHBI
3.3. | CiyyaitHbple BEIMYUHBI B | 3
1 170.4 3aKOHBI
pacupeneeHus
3.3. | 3aBUCcHUMBIE nu| 3
2 HE3aBUCHMBIC
Clly4ailHble BEITUYHHBI.
CoB-MeCTHBII 3aKOH
pacmpenene-HusE  JIBYX
CJIy4ailHBIX BEJIUYHH
3.3. | Uucnosbie 6 1
3 | XapaKTepHUCTUKH
CIIy4YalHbIX BEJIWYUH U
MX CBOMCTBA
3.3. | Cepun MOBTOPHBIX | 4
4 HE3aBUCUMBIX
VCTIIBITAHUI
HToro no paszaeny 16 1
PesepBHoe Bpems  (oOmiee | 3
TIOBTOPEHUE)
OBUIEE KOJIMYECTBO | 170 10
YACOB I10 ITPOT'PAMME
11 kJjacc (170 yacos)
Ne | HammenoBanue KosmmuecTBo vacos DNEeKTPOHHbBIE
n/n | momyneit, pasmenos u | Beer | Kontpo | Ilpakr | (mudposeie)




TEM MPOrPaMMBbI

0 -JIbHBIC | -
paboThl | YECKH

e
pabort

BI

00pa3zoBaTeIbHBI
€ pecypchl

Monynsb 1. «Anrebpa 1 Hayana MaTeMaTHUYEeCKOTO aHAIIA3ay
Pazpnen 1.1. IToka3zarenbHble YpaBHEHHSI U HEPABEHCTBA

1.1. | Crenenp c| 3 https://campus.fa
1 palMOHAIBHBIM u
[I0Ka3aTeJIeEM
1.1. | [loka3aTeabHBIE 3
2 ypaBHEHHUSI
1.1. | Iloka3aTenpHas 1
3 byHKIHS
1.1. | [loxa3aTeabHBIC 5 1
4 HEpPABEHCTBA
HToro no paszgeny 12 1

Paznen 1.2. Jlorapudgmudeckue

YPaBHCHHUA M HCPABCHCTBA

1.2. | Jlorapudm u ero| 3 https://campus.fa
1 CBOICTBA Iu
1.2. | Jlorapudpmudeckue 3
2 ypaBHeHusi.  [lonsarue
oa3
1.2. | Jlorapudmuyeckas 1
3 byHKIUS
1.2. | Jlorapudmuyeckue 5 1
4 HEPABEHCTBA
HToro no paszneny 12 1
Paznen 1.3. Tpuronomerpus
1.3. | Pemenue 4
1 TPUTOHOMETPHUUEC-KUX
YPaBHEHUIN
(moBTOpEHME)
1.3. | TpuronomeTpuueckue 2
2 HEpPaBEHCTBA
HToro no pazaeny 6
Paznen 1.4. OcHoBbl gudPepeHInaabHOr0 HCUUCICHUS
1.4. | Ilousarue npejena 2
1 MOCJEI0-BaTEIbHOCTH U
byHKIUN
1.4. | IlpousBoaHas GyHKIUU 6
2
1.4. | IIpumeneHue 6 1 https://campus.fa
3 IPOU3BOJHOM K 3a/1a4yaM Tu




HcClIe0BaHMs (yHKITHI

1.4. | YpaBHeHue 4
4 KacaTeJIbHOMN
1.4. | ITpumeneHue 4
5 MIPOU3BOTHOM B
SKOHOMHUKE
HToro no paszaeny 22 1

PEBI[CJI 1.5. OcHOBEI HHTCIPAJIBHOI'O HCUYNCIICHUA

1.5. | IlepBooOpa3Has 2
1
1.5. | OnpeneneHHbINH 4 https://campus.fa
2 UHTErpan U ero u
T€OMETPUYECKUN CMBICI
HToro no paszgeny 6
Paznen 1.6. O600111eH1Ee ¥ TOBTOPEHHE
1.6. | Cucrembl ypaBHEeHH U | 6 1
1 HEPABCHCTB
1.6. | DneMeHTHI teopun | 4
2 qyucen
Hroro no pasgeny 10 1
Mogpyins 2. «I'eomeTpusi»
Paznen 2.1. Tena BpamieHus
2.1. | Chepa u map 3
1
2.1. | Hunmmuuap 3
2
2.1. | Konyc 3
3
2.1. | B3aumHoe 4
4 pacroaoKeHue TEN
BpaICHUS
2.1. | B3aumHoe 4
5 PacCIoJIOKEHUE TeN
BpaIcHUs U
MHOTOTPAaHHHKOB
2.1. | OObeM Tel BpaleHus 3 1 https://campus.fa
6 Tu
HToro no paszaeny 20 1

Paznen 2.2. KoopinHaThl 1 BEKTOPBI B IPOCTPAHCTBE

2.2. | Cucrema KOOpJHWHAT B 4

1 IIPOCTPAHCTBE

2.2. | BexTopbl B| 4

2 MIPOCTPAHCTBE

2.2. | KoopaiuHaTHO- 12 1




3 BEKTOPHBII METO]1
pemieHus  3amad = B
CTEPEOMETPUH
HToro no paszaeny 20 1
Monynsb 3. «BeposITHOCTb U CTATUCTUKA»
Paznien 3.1. JIuckpeTHble ciydaliHble BEJTUYUHBI
3.1. | 3akoubl pacnpezaenenus | 4
1 CJIyYailHBIX BEJIUYHMH
3.1. | YucnoBeie 4 1 https://campus.fa
2 XapaKTEPUCTUKU u
CIIyYalHbIX BEJIWYHAH H
MX CBOMCTBA
3.1. | 3akoH OOJBIINX YUCE 4
3
HToro no paszgeny 12 1
Paznen 3.2. HenpepbIBHBIE CilyyaliHbIE BEJIMYUHBI
3.2. | PaBHOMepHBIH 3akoH | 4
1 pacnpeaeacHus
3.2. | HopmanbHbIit 3akoH | 6 1
2 pacrpeaeacHus
Hroro no pasgeny 10 1
Paznen 3.3. DneMeHThl MAaTEMATUYECKON CTATUCTUKHU
3.3. | IlonsTtue TOYCUHBIX | 4
1 OLICHOK
3.3. | llonsiTue uHTEpBaNBHBIX | 4
2 OLICHOK
3.3. |llonssitue o mposepke | 4
3 CTaTUCTHYECKUX
TUTIOTE3
HToro mo paszaeny 12
Pe3epBHoe Bpems  (oOmiee | 28 2 https://campus.fa
MIOBTOPEHUE) Tu
OBUIEE KOJIMYECTBO | 170 10
YACOB I10 ITPOTPAMME

MeToanueckoe odecrneyeHue

Hcnonpzyemblie yueOHUKU U TOCOOUS

1. Maremarturka: anreOpa v Hayajaa MaTeMaTHYEeCKOTO aHAJIN3a, TEOMETPHSI.
Anrebpa u Havasia MaTemMaTudeckoro ananusa. 10-11 kmaccel. YueOHUK auis
o0mreoOpa3zoBaTenbHBIX Opranu3anuii (6a3oBeii ypoBenb). B2 4. U. 1/ A.T.
Mopakosuy, I1. B. CemenoB. — 9-e u3z., crep. — M. : Muemosuna, 2020.

2. Maremaruka: anredpa v Hayajaa MaTeMaTHYeCKOro aHaJIn3a, FTeOMETPHS.



Anrebpa v Hadasla MaTemMaTuueckoro ananusa. 10-11 kmaccel. YueOHuUk ais
oOmreoOpa3zoBaTenbHBIX Opranu3anuii (6a3oBeii ypoBeHb). B2 4. U. 2/ [A.T.
Mopakosud u ap.]. — 9-e uzn., crep. — M. : Muemo3una, 2020.

5. Marematuka: anredpa ¥ Hayajia MaTeMaTH4YeCKOro aHallu3a, FTEOMETPHUS.
['eomerpust. bazoseiii ypoBenb. 10-11 kmaccs! : yaeonuk \ U1.®. lapeirun. — 9-e
u3a., crep. — M. : [Ipoda, 2019.

6. 'eomerpust. 10—11 xmaccer: yueOHUK 111 001Ie00pa30BaTEIBLHBIX
yapexeHuit: 6a3oBbiit 1 npoduibHeiil ypoBuu / [JI. C. Aranacss, B. .
Bbyty3os, C. b. Kagomues u ap.]. — 18-e uzn. — M.: Ilpocsemenue, 2012. - 255 c.:
ui. — ISBN 978-5-09-020368

JIlurepatypa u UaTepreT-pecypcsl

1. PaGouas nporpamma kypca «Maremartuka: Anredpa v Hayana
MaTeMaTU4YeCcKoro aHaiausa. ['eomerpus» (yriryOJI€eHHbIN YPOBEHB) K
npeaMetrHoi muHun yueoHukoB JI.C. Atanacan 10-11 knaccel. / COopHUK
pabouunx nporpamm. ['eomerpus (coct. T.A. bypmucrposa) -M.:
[Ipocsemenue, 2018.

2. B.W. I'mu3bypr, Martematuka. Anredpa u Hauajga MaTeMaTHIECKOTO aHAJIH3a.
10 knacc. Kontposbhbie paboThl. bazoBsiii 1 yriryoneHHbiil ypoBau. ®I'OC.
-M.: Muemo3suna, 2019.

3. B.W. I'nmu3bypr, Matemaruka. AnreOpa 1 Hadyaja MaTeMaTHYECKOTO aHaJIHN3a.
11 xnacc. Kontposbhbie paboThl. bazoBbiii 1 yriyoneHHbii ypoBau. ®I'OC.
-M.: Muemo3suna, 2019.

4. JILA. Anexcangpoa, MaTtemaruka. Anredpa U Hauajla MATEMaTUYECKOTrO
ananu3a. 10 knacc. CamocTosiTennbHble paO0Thl. ba3zoBelil 1 yriryOJIeHHbBIN
ypoBHH. ®I'OC. -M.: MHemo3uHa, 2019.

5. JLLA. Anekcanaposa, MaTtematuka. AnreOpa u Hauajla MATEMaTUYECKOTO
ananu3a. 11 xmacc. CamocTositenbHble pab0Thl. ba3oBslil 1 yriryOieHHBIN
ypoBHH. ®I'OC. -M.: MHemo3uHa, 2019.

6. A.I'. MopakoBuu, Marematuka. Anredpa 1 Hadaiaa MaTeMaTHIeCKOTO
ananu3a. 10 xmacc. ba3oBblil u yrinyOneHHbINH ypoBHU. MeToanueckoe
nocobue s yuutens. M.: Muemosuna, 2019.

7. A.I'. MopakoBu4, Marematuka. Anredpa u Hayajla MaTeMaTH4eCKOro
ananuza. | 1kmacc. ba3oBeiii u yriyOieHHbIH ypoBHU. MeToauyeckoe
nocobue aisa yuutens. M.: Muemosuna, 2019.

8. OtkpsiThiii 6ank EI'D 2020, 2021 rr: http://mathege.ru/or/ege/

9. Iludpossie oOpazoBaTeabHbIe pecypcebl u3 Enunoit komekiuu [JOP
http://schoolcollection.edu.ru/

10.www.edu — "Poccuiickoe oOpa3oBanue" deaepalibHbBIN TOPTAL.

11.www.school.edu — "Poccwuiickuii 0011e00pa3oBaTeIbHbIN OpTa'.

12.www.school-collection.edu.ru/ Enunas xosekius 1iudpoBbIX
00pa30BaTENbHBIX PECYPCOB H JIp.

13.www.alleng.ru.

14 . MunuctepctBo oopazoBanust PD: http://www.ed.gov.ru/ ; http://www.edu.ru



http://mathege.ru/or/ege/
http://schoolcollection.edu.ru/
http://www.edu/
http://www.school.edu/
http://www.school-collection.edu.ru/
http://www.alleng.ru/
http://www.edu.ru/

15.TectupoBanue online: 5—11 xmaccsr: http://www.kokch.kts.ru/cdo

16.HoBble TexHOJIOTHU B 00pa3oBanuu: http://edu.secna.ru/main

17.1lyreBoMTENb «B MUpe HAYKH» TUTST IIKOJIEHUKOB:
http://www.uic.ssu.samara.ru

18.Merasunmknonenus Kupumna u Medomus: http://mega.km.ru

19.Caiitel «OHIUKIIONICITUIN : http://www.rubricon.ru/;
http://www.encyclopedia.ru

20.http://mathc.chat.ru/ MaTremaTnueckuii Kajiei10CKoII;

21.http://www.univer.omsk.su/omsk/Edu/Rusanova/title.htm ITmanumeTpusi.

22.3amaqyauK
http://www.intelteach.ru/UMPcatalog/f v801/u_w801/f x801.esp?path=web
%2Findex.htm

23.http://matematika-na5.narod.ru/ - matemaruka Ha 5! CaliT st yaurenei
MaTeMaTHKH;

24.http://lwww.alleng.ru/edu/mathl.htm - k ypoky maTemaTuku;

25.http://lwww.uchportal.ru/ - yaurenbckuii moprait.

26.Caiit 1y camooOpa3oBaHus M OH-JIaH TecTupoBanus: http://uztest.ru/



http://www.kokch.kts.ru/cdo
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http://www.intelteach.ru/UMPcatalog/f_v801/u_w801/f_x801.esp?path=web%2Findex.htm
http://www.intelteach.ru/UMPcatalog/f_v801/u_w801/f_x801.esp?path=web%2Findex.htm
http://uztest.ru/

