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HOACHUTEJBHASA 3AIIMCKA

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA»

PabGouass mporpamma mno ydeObHOMy mpeamery «MaremaTuka» 0a30BOro
ypoBHs nnsa  oOyvaromuxcs 10—11 kmaccoB pa3paboTraHa Ha  OCHOBE
denepaibHOTO  TOCYJIApCTBEHHOTO  00pa30BaTENIbHOTO CTaHJApTa CPEIHEro
oOmiero oOpa3oBaHus, € YyYETOM COBPEMEHHBIX MHPOBBIX  TpPeOOBaHUM,
NPEABSIBIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAJAUIIMA POCCHUCKOTO
oOpa3oBanus. Peanuzaius nporpaMMbl  00€CTIEUUBAECT OBJIAJICHUE KIIIOYEBBHIMU
KOMIIETEHIIUSIMH, COCTaBJISIOIIUMU OCHOBY  JJis caMOpa3BUTUA U
HEMPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO H
MMO3HABATEILHOTO Pa3BUTHUS JTUYHOCTH OOYYAIOIIUXCSI.

B paGoueit mporpamme yuTeHbl uaeu u nosioxenus: « Konuenuuu pazButus
MaremaTudyeckoro oopazoBanus B Poccuiickoii ®denepanun». B cooTBeTcTBUU €
Ha3BaHMEM KOHIEMIINK, MaTeMaTUYecKoe oOpa3oBaHUE JOJKHO, B YAaCTHOCTH,
MPEJOCTABIATh KaXIOMY OOy4YaroleMycsi BO3MOXKHOCTb JOCTHXKEHHUS YPOBHS
MaTeMaTUYECKUX 3HAHHWM, HEOOXOAUMOIO NJis NalibHEeHIIel yCHenrHoi XKu3HU B
oOmectBe. IMEHHO Ha pelieHue 3TOW 3ajauM HallelieHa pabodas mporpamma
0a30BOr0 YpOBHSI.

B »smoxy uudpoBoit TpaHcpopmaruum Bcex cdep  UEIOBEUECKOU
NESATeNIbHOCTU HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3
0a30BOM MaTEMATHUUECKON MOJATOTOBKHU. YKE B IIKOJIE MATEMATHKA CIIYKUT OMOPHBIM
MpEAMETOM JJII U3YYEHHUS CMEXKHBIX JUCIUIUIMH, a B JKU3HU TOCIE IIKOJbI
peasbHOM HEOOXOIUMOCTBIO CTAHOBUTCSI HEMPEPHIBHOE 00pa3oBaHUE, UTO TpeOyeT
MOJTHOIIEHHOW 0a30Boil  0011€00pa30BaTeIbHOM TOATOTOBKM, B TOM YHCIE |
MaTeMaTUYecKod. ITO OOYCIOBJIEHO TEM, 4YTO B HAIIM JHU PACTET YHUCIO
CIIEUAIIBHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MAaTEMATUKU: U B
chepe PKOHOMHKH, U B OHM3HECE, U B TEXHOJOTMYECKHUX O0NacTIX, U JaKe B
rymMaHuTapHeix cgepax. Takum oOpazom, Kpyr oOydaroIIMXCs, i KOTOPBIX
MaTeMaTuKa CTAHOBUTCS 3HAYUMBIM MPEIMETOM, CYIIECTBEHHO PaCIIUPSAETCS.

[IpakTuyeckass TOJIE3HOCTh MaTEeMaTUKUW OOYCIIOBIIEHAa TeM, 4YTO €€
NpeaMETOM  SIBISIOTCA  (yHIAAMEHTalIbHble  CTPYKTYpbl  HAIlIETO  MHpa:
MPOCTPAHCTBEHHbIE (OPMBI M KOJUYECTBEHHBIE OTHOIICHHUSI OT MPOCTEUIINX,
YCBaWBAa€MbIX B  HEMOCPEICTBEHHOM  OMbITE, 1O JOCTAaTOYHO  CJIOXKHBIX,
HEOOXOIUMBIX JJISl Pa3BUTHSI HAYUHBIX M TEXHOJOTUUECKUX UJiei. be3 KOHKpEeTHBIX
MaTeMaTUYECKUX 3HAHUW 3aTPyAHEHO TMOHUMAaHWE NPHUHIIUIOB YCTPONCTBA H
UCIIOJIb30BAHUS  COBPEMEHHOM TEXHHUKH, BOCHPHUSITHE U  HHTEpIpETalus
pa3HOOOpa3HOW COLMAIBHOM, SKOHOMUYECKOW, TMOJUTUYECKOW uH(MOpMaLNH,
ManoddpexkTUBHA MOBCEAHEBHAS MPAKTUUYECKAs NeATelIbHOCTh. KaxkioMmy uenoBeky
B CBOEH JKHU3HM TMPUXOJUTCS BBINOJHITh JOCTATOYHO CIIOKHBIE PACUEThl U
COCTaBJISAITh HECIIOKHBIE JITOPUTMBbI, HAXOJUTh HYKHBbIE (POPMYJIBI U MPUMEHSThH
WX, BJIQJACTh NPAKTUUYECKUMH TpUEMAMU TEOMETPUUYECKUX HU3MEPEHUU U
MOCTPOCHUM, YUTATh UH(POPMAIINIO, MPEJCTABICHHYIO B BUJIE Ta0JUII, TUArPaMM U



rpauKoB, XKUTh B YCIIOBUSX HEOMPENEIEHHOCTU U TMOHUMATh BEPOSTHOCTHBIN
XapakTep CIy4yalHbIX COOBITUM.

OpHoBpeMeHHO ¢ pacmupeHueM cdep TMOpUMEHEHUsS MaTeMaTUKd B
COBPEMEHHOM OO0IIeCTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MATEMaTUUYECKUM CTUIIb
MBIIIUICHUS, IPOSIBIISIIOLIMIACS B ONMpeIeIEHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce
M3y4YeHUs] MaTEeMaTUKU B apceHall MPUEMOB U METOJIOB MBIIIJICHUS YeJIOBEKa
€CTEeCTBEHHBIM 00pa30M BKIIIOYAIOTCS HWHIAYKIUA M JAEIyKUus, 000OlIeHue u
KOHKpeTH3allusi, aHallu3 U CHUHTe3, KiIaccupukanus U CcUCTEeMaTHh3alus,
abctparupoBanue u aHanorusi. OOBEKThl MaTEeMaTHYECKUX YMO3aKIIOUCHUIH,
MpaBujia UX KOHCTPYMPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTMUECKUX MOCTPOCHHU,
CIOCOOCTBYIOT BbIpaOOTKE yMeHUs (POPMyIUpPOBaTh, 0OOCHOBBIBATH U JOKA3bIBAThH
CYXXJIEHUSI, TEM CcaMbIM pPa3BUBAIOT JOTHYeckoe MbIuieHne. Beaymas poib
MPUHAJICKUT MaTeMaThke B (OPMUPOBAHUM ANTOPUTMUYECKOW KOMIIOHEHTHI
MBIIIUICHUSI M BOCHHUTAHUM YMEHUW JEHCTBOBATH IO 3aJaHHBIM aJITOpPUTMaM,
COBEPIIECHCTBOBATh M3BECTHHIE U KOHCTPYUPOBATh HOBbIE. B mpoliecce perieHus
3a/lad — OCHOBHOM y4yeOHOHN [eATEeIbHOCTH Ha YypoKaX MATeMaTHKh —
Pa3BUBAIOTCS TBOPUECKAs U MPUKIaAHAs CTOPOHBI MBIIIUICHUS.

OO0yueHne MaTeMaTHKE JAET BO3MOXHOCTb Pa3BUBATh Yy YYAIUXCS TOUHYIO,
palMoOHalbHYI0 ¥ HMHPOPMATUBHYID peub, YyMEHHUE OTOupaTh Hauboiee
MOAXOJISAIINE S3bIKOBBIE, CHMBOJIMYECKHE, TpaQUUECKUE CPEACTBA IS BEIpaKEHUS
CY>XJICHUH W HATJISTHOTO UX MPEACTaBICHUS.

HeoOxonuMbpiM  KOMIIOHEHTOM  OOIIE  KyJbTypbl B  COBPEMEHHOM
TOJIKOBAHUM  SIBJIAETCS ~ OOlIee  3HAKOMCTBO C  METOJlaMH  TO3HAHUS
JEHUCTBUTEIBLHOCTH, TMPEJCTABICEHUE O TMPEAMETe U METOJIe MATeMaTHKU, €ro
OTJINYUSI OT METOJOB E€CTECTBEHHBIX M T'YMAaHUTAPHBIX HayK, 00 OCOOEHHOCTAX
MPUMEHEHUSI MAaTEMATHKU JJIsl PEUIEHUsS HAy4YHbIX U NPUKIAJHBIX 3a7ad. Takum
oOpa3oM, maTemMaTH4ecKoe OoOpa3oBaHHWE BHOCUT CBOM BKiIaa B (OpPMHpPOBAHUE
oO111el KyJIbTYphl UeTIOBEKa.

HSy‘-ICHI/Ie MaTEMaTHUKH CHOCO6CTByeT 9CTCTHUYCCKOMY  BOCIIUTAHUIO
4YCJI0OBCKA, ITOHMMAHHUIO KpPaCOTbl M H3AMCCTBA MATCMATHYCCKUX paccyncz[eHm”I,
BOCIHPHUATHIO TCOMCTPHUICCKHX (bOpM, YCBOCHUIO UJICU CUMMCETPUH.

HEJHU U3YYEHUA YUYEBHOI'O IIPEJJMETA «MATEMATHKA»

[IpuopurernpiMu 1ensiMu oOydeHus: Marematuke B 10—11 kmaccax Ha
0a30BOM YpOBHE SIBJISIIOTCSI:

. (dbopMupoBaHUE NEHTPAJIbHBIX MATEMaTUYECKUX TMOHATUM (YHCIIO,
BEJIMUMHA, TreoMeTpuyeckas ¢urypa, MNepeMeHHas, BEPOATHOCTb, (QYHKIIHS),
00€eCleYnBaOIINX MPEEMCTBEHHOCTh W TMEPCIEKTUBHOCTh MaTeMaTHYECKOrO
o0Opa3oBaHUs 00YUaOIINUXCS;

. MOABE/ICHUE YYAIIUXCsl Ha IOCTYITHOM JIJISI HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MATEMaTHKUA M OKPY>KAIOIIEro MUpPa, MOHMMAHHWE MaTeMaTUKH Kak
4acTHu O01IeH KyIbTYphl UeJIOBEUECTBA;

. pa3BUTHUE  UHTEJUIEKTyaJbHBIX U  TBOPYECKUX  CHOCOOHOCTEU
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ydyalmuxcs, MMO3HABATEILHOU AKTHUBHOCTH, HCCICAOBATCIIbCKHUX YMCHHﬁ,
KPUTUIHOCTU MBIIIJICHUS, MHTEPECA K NU3YUCHUIO MATCMATHUKHU,

. dbopmupoBanre (QPYHKIMOHAIBHOW MAaTeMAaTHUYECKOW TPaMOTHOCTH:
YMEHHSI paclo3HaBaTh MATEMaTUYECKUE AaCHEKThl B PEANbHBIX KU3HEHHBIX
CUTyallsX U TNpPU U3YYCHUU JAPYrUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (PopMyIHpoOBaTh UX HA SA3bIKE MATEMATUKHU U
co37aBaTh MaTEMaTUYECKUE MOJENH, MPUMEHATh OCBOCHHBIM MaTeMaTUYEeCKUU
anmapar JJIsl pelIeHHs] MPaKTUKO-OPUEHTUPOBAHHBIX 3aj]a4, HHTEPIPETUPOBATH U
OIICHUBAThH IMOJY4YEHHbIE pe3yabTaThl. OCHOBHBIE JIMHUM COJAEPXKaHUS Kypca
matematnkn B 10—11 imaccax: «Yucna W BbIUMCIEHHS», «Aredpa»
(«AnreOpanyeckre BBIpAKEHUS», «YpaBHEHUsS U HepaBeHCTBa»), «Hauana
MaTteMaTU4yeckoro ananuza», «l'eomerpusi» («l'eomerpuueckue ¢GUTypbl U HX
cBolcTBay, «M3mMepeHne TEOMETPUYECKUX BeIU4YuH»), «BeposTHOCT, U
CTAaTUCTUKAY». [laHHbIC TMHUK PAa3BUBAIOTCS MapalljieIbHO, KaXK/as B COOTBETCTBUU
C COOCTBEHHOW JOTHUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JPYrod, a B TECHOM
KOHTakTe © B3aumojedcTBur. Kpome »3Toro, ux oOOBEIUHSIET JOTrHyYecKas
COCTaBJISIONIAs,, TPAJAUIIMOHHO TMPUCYIAs MaTeMaTHMKE M MPOHU3BIBAIOINIAS BCE
MaTeMaTHYeCKUe Kypchl M coaepkartenbHble JuHuH. ChopMynupoBaHHOE B
denepanibHOM TOCYyAapCTBEHHOM 00pa30BaTEIbHOM CTaHJAPTE CPEAHETO OOIIEro
oOpazoBaHus TpeOOBaHHE «BJIAJICHUE METOJaMHU J0Ka3aTeIbCTB, alrOpUTMaMU
pelieHus 3aaad; ymMeHue (HopMyIaupoBaTh OINpPEIEICHUs, aKCUOMbl U TEOPEMBI,
MIPUMEHSTH UX, MPOBOJIUTH JOKA3aTEIbHbBIE PACCYXKICHUS B XOJI€ PEIICHUS 3a7au»
OTHOCUTCSI KO BCeM KypcaMm, a (OpMUPOBaHUE JIOTUYECKUX YMEHUU
pacrpenensieTcs MO0 BCeM rojaM OOydYeHHsl Ha YpOBHE CpeaHero oOIlero
00pa3oBaHU.

I_[e.lll/l H3YYECHUA OTACJIbHBIX MOIlyﬂeﬁ

Monynb «Anredpa U Havyajla MaTEMAaTHYECKOTO aHAIN3a» SIBISETCS OJHUM
13 HauOoJsiee 3HAUYMMBIX B MPOTrpaMMeE CTapllieidl HIKOJbI, MOCKOJbKY, C OJHOU
CTOPOHBI, OH O0O0ECIEeYMBAET HWHCTPYMEHTAIbHYI0 0a3y i M3y4eHHUs BcCeX
€CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIPYroll CTOpPOHBI, POPMHUPYET JTOTHUECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXcsli Ha YpOBHE, HEOOXOAMMOM ISl OCBOCHUS
KypcoB HH(pOpMATHKU, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTU. B pamkax
JAHHOTO MOAYJIS ydalllMecsl OBJaJEBaIOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOMU
HayKH, Kotopas (opMylIHpyeT CBOU JOCTHXKEHHUS B MaTeMaTHdecKou (opme.

Kypc anreOpbl 1 Hauan MaTreMaTHUEeCKOrO aHajlu3a 3aKJIaJIbIBa€T OCHOBY JIJIs
YCIIEIIHOTO OBJAJEHUS] 3aKOHAaMU (U3UKH, XUMHUHM, OWOJOTHUU, TOHHUMAaHUS
OCHOBHBIX TEHACHIMH HKOHOMHUKHM U OOIIECTBEHHOW IKWU3HU, II03BOJISET
OPHEHTHUPOBATHCSI B COBPEMEHHBIX ITU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEJHEBHOW KU3HU. B TO ke Bpems OBliaJieHHE
a0CTpaKTHBIMM M JIOTUYECKH CTPOTUMU MATEMAaTUYECKUMH KOHCTPYKIHUSIMU
pa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPKIEHUSI, HUCIIOIb30BaTh OO0O0OIIEHHE W KOHKPETHU3alHI0, abCTparupoBaHUe
U aHaJOTHUI0, (POPMUPYET KPEaTUBHOE M KPUTHUECKOE MbIlUieHue. B xone nzydyenus
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anreOpbl M HayaJl MaTEMAaTHYECKOro aHaliu3a B CTaplledl IIKOoJe ydalluecs
MOJYy4YalOT HOBBIM OMNBIT pEHICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIHLHOIO
MOCTPOCHUSI MAaTEeMAaTUYECKUX MOJENEH pealibHbIX CUTyalldid W WHTEpIpeTaluu
MOJYYEHHBIX  PEIICHUM,  3HAKOMATCS C [OpUMEPAaMU  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH B TPUPOJIe, HAyKe U B HUCKYCCTBE, C BBIJAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

Mopynb o0nagaeT 3HauUTEIbHBIM BOCTIUTATEIbHBIM OTEHIIMAJIOM, KOTOPBII
peanu3yeTcss Kak 4depe3 yueOHbIM Marepual, CHOCOOCTBYIOIIUNA (OPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS, TaK U uepe3 crnenuduKy ydeOHOU eATelIbHOCTH,
TpeOyrolen CaMOCTOATENbHOCTH, aKKypaTHOCTH, POJIOKUTETBHOMN
KOHIICHTPAI[M BHUMAHHS U OTBETCTBEHHOCTH 32 MOJIYyUYECHHBIN pe3yJbTar.

B ocHoBe Meromuku oOydeHuss aiareOpe M HadallaM MaTeMaTUYeCKOro
aHaau3a JISKUT JIEATeIIbHOCTHBIM MPUHITUI O0yUYEHUS.

B crpykrype momyne «Anrebpa W Hayaia MaTEMAaTHYECKOrO aHaIU3a»
MO’KHO BBIIEJIUTh CIECAYIOIIUE COAEPKATEIbHO-METOANYECKHE JTUHUU: «Hucna u
BbluucieHus», «DOyHkuun u rpadukmy», «YpaBHEeHUs U HepaBeHCTBa», «Hauana
MaTeMaTU4YEeCKOTO  aHanu3a», «MHokecTBa U JIOTHKa». Bce OCHOBHBIE
COZEPKATEIbHO-METOIMYECKUE JIMHUM M3Y4YalOTCSl HA IPOTSHKEHUU JBYX JIET
oOy4eHHs] B CTapiled IMIKOJE, €CTECTBEHHO JAOMOJHSIS JAPYr ApPyra U MOCTEIIEHHO
HACBIAsICh HOBBIMU TEMAMU U paszfeiiamu. MOKHO C YBEPEHHOCTBIO CKa3aTh, YTO
JAHHBIA MOJyJIb SIBIISIETCSI WHTETPATUBHBIM, TOCKOJBKY OOBEIUHSAET B cede
COJIep’)KaHHE HECKOJIbKUX MaTEeMaTUYECKUX AUCIUIUIMH: alredpa, TPUTOHOMETPUS,
MAaTEMATUYECKUN aHaIu3, TEOpUs MHOXKECTB U 1p. [lo mepe Toro, kak ydamuecs
OBJaJIeBalOT BcE€ Oosiee IIMPOKMM MaTEeMATUYECKUM amnmapaTtoM, Yy HHUX
MocleoBaTeTbHO  (OPMUPYETCS U COBEPIICHCTBYETCS ~ YMEHUE  CTPOUTH
MAaTEMATHUYECKYI0 MOJIENIb PEATIbHOW CUTYallH, IPUMEHATh 3HAHHUS, [IOJTyYCHHBIE B
Mojaylie «Anrebpa W Hadalla MaTEMaTHUYECKOTO aHalu3ay, [JIs pelieHus
CaMOCTOSITEILHO  C(HOPMYJIMPOBAaHHOM  MaTeMaTHMYeCKOM 3aJaud, a 3areM
WHTEPIPETUPOBATH MTOJTYUYEHHBIN pE3ybTaT.

ConepxaTtenbHO-METOAMYECKAsT JTUHUS «YHUCIa W BBIYMCICHUS» 3aBEPIIAECT
(hopMHpOBaHNE HABLIKOB MCIIOJNB30BAHUS JECHCTBUTEILHBIX YHCEN, KOTOpOE ObLIO
HayaTO B OCHOBHOW mikoisie. B crapiieil mikoiie 0co00e BHUMAHHE YAENAETCS
(OpMHUPOBAHHIO TPOYHBIX BBIUMCIHUTENIBHBIX HABBIKOB, BKIIOYAIOIIUX B CeO0s
UCIOJB30BaHUE Pa3NMYHBIX (OpPM 3amucu JEeUCTBUTEIBLHOIO YHCIA, yMEHUE
pallOHAIBHO BBINIOJHATh JEUCTBUS C HUMH, J€IaTh MPUKUJIKY, OLIEHUBATH
pesynprar. OOyuaromimecs TMOJy4YaroT HABBIKA MNPUOTUKEHHBIX BBIYUCICHU,
BBITIOJIHEHUST JIEUCTBUM C YHUCJIAMH, 3alMCAHHBIMM B CTaHAapTHOU Qopme,
HCMOJIb30BaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKCHUMU.

Jluaua «YpaBHEHHS UM HEPABEHCTBA» PEANU3YETCs HA MPOTSKEHUU BCETO
oOyueHUsT B CTapliedl IIKOJe, MOCKOJbKY B KaXJIOM paszleie MIporpaMMbl
IIPEYCMOTPEHO pEILICHUE COOTBETCTBYIOLIUX 3a4a4. Ydalluecs OBJIAAEBalOT
Pa3IMYHBIMA METOJIAMU PEIICHUS LEJbIX, PAalMOHAIbHBIX, HPPALHOHAIbHBIX,
MOKA3aTeNbHbIX, JOTapu(PMUYECKUX U  TPUTOHOMETPUUYECKUX  ypaBHEHHH,



HEPABEHCTB U UX cucteM. [lolydyeHHbIe yMEHUS UCTIOJIB3YIOTCS IPU UCCIIEA0BAHUU
(GyHKIIUN C MOMOIIBI0 MPOU3BOJIHOW, PEIICHUM MPUKIAJHBIX 3a7a4 W 3a7a4 Ha
HaxOXXJICHUE HauOOJbIINX W HAUMEHbIIMX 3HaueHUN QyHkuun. JlanHas
cojlepkaTelibHas JIMHUS BKIIOYaeT B ce0s Takke (HOpMHpOBAaHUE YMEHUU
BBITIONIHATh pacu€Tbl Mo (opmynaMm, mpeoOpa3oBaHUs UEIbIX, palMOHAIbHBIX,
UppalMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TAaKXKE BBIPAKECHU,
COJIepKalllUX CTeNeHu U Jorapudmel. biarogapss u3yueHuio anredpanyeckoro
Marepuaia MpoOUCXOIUT JaJIbHEHIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIUICHUSL y4daluxcs, (OPMUPYIOTCS HABBIKA JIEIYKTHUBHBIX PACCYKICHUM,
paboThl € CHUMBOJBHBIMU (OpMamMH, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCHUMOCTEH B BUJIE PABEHCTB U HEepaBEHCTB. AsnreOpa mpeasaraet 3(h(eKTuBHbIE
MHCTPYMEHTBI JUIsl PEIICHUS] TPaKTUUYECKUX U E€CTECTBEHHO-HAyYHBIX 3ajiad,
HArJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxartenbHo-MeToANMYEeCKass JUHUA «DyHKUUM U TpaduKu» TECHO
MeperIeTaeTcs ¢ IPyruMu JTUHUSIMU MOJTYJIsI, TOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEI0BATEILHOCTh U3yUeHUsI MaTepuana. M3ydueHune cTeneHHoM, MoKa3aTeibHOM,
JT0Tapu(PMUYECKON U TPUTOHOMETPUYECKUX (PYHKIIMI, UX CBOMCTB U TpaduUKOB,
WCIIOJb30BaHuEe (PYHKIMM ISl pelieHus 3a7a4 U3 APYrux y4eOHbIX MPEIMETOB U
peasbHOM KU3HU TECHO CBA3aHO KAaK C MAaTeMaTHYECKUM aHAIU30M, TaK U C
pelieHneM ypaBHEHHM U HepaBeHCTB. [Ipu 3Tom Oo0ibIIOe BHUMAHHE YAENAETCS
(hopMHUPOBAHKIO YMEHHUSI BbIpakaTh (hOpMyIaMu 3aBUCUMOCTH MEXK]Ty Pa3InuyHbIMU
BEJIMYMHAMH, HCCIEI0BAaTh TMOJYYeHHbIe (YHKIUU, CTPOUTh UX TpaduKu.
Marepuan 53TOM CONEpPKATENBbHOW JMHHUM HAUEJICH HAa Pa3BUTHE YMEHHUN H
HaBBIKOB, TMO3BOJISIIOIIMX BBIPAKATh 3aBUCUMOCTH MEXIY BEJIUYMHAMHU B
pasznuuHoil (dopMe: aHaTUTHUYECKOM, rpaduyeckoil U cioBecHOM. Ero wuzyuenwue
CIIOCOOCTBYET  Pa3BUTHIO  ATOPUTMHYECKOTO  MBIIUIEHUS, CHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AILIMH, UCTI0JIb30BAHHUIO aHAJIOTHIA.

ConepxatenpHas nuHus «Hauanma maremMaTH4ecKOro aHaiv3a) IMO3BOJISIET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MaTEeMaTUYECKUX, TaK U MPUKIATHBIX 3a/1ad,
JOCTYMHBIX OOyYalOIUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
cTtpouTh rpaduku GYHKIHUN, ONpeAessiTh HX HauOOJbIIME UM HaUMEHBIINE
3HAQYE€HUS, BBIUUCIATH IUIOMAAU QUIYp U OOBEMBI Tel, HAXOJIUTh CKOPOCTH H
ycKopeHusi mponeccoB. JlaHHas cojep)kaTesnbHas JHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUSI MaTEeMaTUYECKUX MOJENEeH pealbHbIX CUTYyalUi,
HaxXO0XXJICHUS HAWIY4Illero pelIeHUs B MPHUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
SKOHOMHUYECKUX, 3a/ladyax. 3HAKOMCTBO C OCHOBAaMHU MaTE€MaTHYE€CKOro aHallh3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (hOPMaIbHO-JIOTHYECKOTO U KPEATUBHOTO
MBIIIUIEHUSI, (OPMUPOBAHUIO YMEHUW paCliO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTHUKU B HayKe, TEXHUKE U UcKyccTBe. OOyyUarouecs y3HatoT O BIAAIOIIUXCS
pe3yibTarax, MoJy4YeHHBIX B X0J1€ Pa3BUTHUSI MaTEeMaTUKH KaK HAyKH, U UX aBTOpax.

ConepxaTenbHO-MeTOANYECKast TUHUS « MHOXKeCTBa U JIOTUKa» B OCHOBHOM
MOCBSIIIIEHAa  3JIEMEHTaM  TEOpPUM  MHOXECTB. [€OpeTUKO-MHOKECTBEHHbIE
MPECTaBICHHS] MPOHU3BIBAIOT BECh KypC IIKOJIBHOMW MaTEMaTHKU U MPEAararoT

HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIOIMN BCE pa3/ieibl MAaTEMaTUKU U €€
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MPUJIOKEHHU, OHM CBSA3BIBAIOT PA3HBIE MAaTEMATUYECKUE IJUCUUIUIMHBI B €IMHOE
uenoe. I1oaToMy BaXHO [1aTh BO3MOKHOCTh IIKOJIBHUKY ITOHHUMaThb TEOPETHUKO-
MHOXECTBEHHBI S3bIK COBPEMEHHOM MAaTEMAaTUKM W HCIOJIb30BaTh €ro JJis
BBIPAKEHUS CBOUX MBICIIEH.

B Moayne «Anre6pa u Hadania MaTEMaTHUUYECKOTO aHAJIN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI ~MAaTEMAaTHYECKOTO  MOJEIUPOBAHUS, KOTOPBIE IPHU3BAHBI
c(hopMUPOBaTh HABBIKU MMOCTPOECHUS MOJICNIEN pealbHbIX CUTYyallui, UCCIEOBAHUS
ATUX MOJENIEH C TOMOIIBIO anmapara ajireOpbl ¥ MaTEMaTHYEeCKOro aHalin3a U
MHTEPIPETALNH MMOTYYEHHBIX PE3yIbTATOB. Takue 3aJaHnsl BIUIETEHbI B KaXKIbII U3
pa3aenoB MporpaMMbl, MOCKOJIBKY BECh MaTepHanl MOAYJISI IIUPOKO HUCHOJIb3YETCs
JUISL pELICHUs] NPUKIAAHBIX 3a1a4. [[pu pemennn peanbHbIX OPaKTUYECKUX 3a7a4
y4aliecss pa3BUBAIOT HAOJI0/IaTeNIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, MCIMOJB30BATh AaHAJOTHIO, 0000IIAaTh W KOHKPETU3UPOBATH
npobsemy. JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3a/1a4 OpraHu3yeTcsl B MPOIEcce U3yUYeHUsl BCEX TeM MOJYJsl «Alredpa v Hadala
MAaTEMAaTHYECKOTO aHAIA3ay.

BaxxHocTh y4eOHOTrO MOJYJsI TE€OMETPUM Ha YPOBHE CpPEIHEr0 O0OIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpEeJIMETHBIX U
MPEAMETHBIX PEe3YyJbTaTOB OOYUYEHHsS T€OMETPUU B HANpPaBICHUU JIUYHOCTHOTO
pa3BuTus oOyuarommxcs, (popMupoBanus (YHKIHOHATLHOM MAaTeMaTUYECKOM
IPAMOTHOCTH, W3YUYEHHS JPYyTHX Y4eOHbIX IuCHUIUIMH. Pa3zBuTue y ydammxcs
MPABWIBHBIX MPEJICTABICHUI O CYIIHOCTU W MPOUCXOKIACHUU TeOMETPUUYECKUX
a0CTpakiMii, COOTHOIIEHUU pEaTbHOr0 U UACATBHOTO, XapaKTepe OTpakKeHUs
MAaTEMAaTUYECKOM HAYKOM SBJICHHMM H MPOLECCOB pPEAIbHOIO MHUpPA, MECTE
F€OMETPUHU B CUCTEME HAYK U POJU MATEMATHUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAaHUU U B MPAKTHUKE CIIOCOOCTBYET (hOPMHPOBAHUIO HAYYHOTO MHUPOBO33PECHMUS
YVYAIIUXCSA, a TaKke KAayeCTB MBIIUICHUSI, HEOOXOAUMBIX ISl aJanTalid B
COBpPEMEHHOM OOIIECTRBE.

['eomeTpus siBnseTCS OTHUM U3 0A30BBIX MIPEIMETOB HAa YPOBHE

cpeaHero oOmero oOpa3oBaHHs, Tak Kak OOECIeYnBaeT BO3MOXKHOCTH
M3yUYeHHs] KaK JUCHUIUIMH €CTECTBEHHO-HAYYHOW HANpaBJIECHHOCTH, TaK W
I'YMaHUTapHOM.

Jloruueckoe MbIUIeHUE, (HOPMUpPYEMOE MPU H3YYEHUU OOYUAIOITUMHUCS
MOHATUMHBIX OCHOB F€OMETPUU U MOCTPOCHUU LETIOYKH JIOTUYECKUX YTBEPKICHUM
B XOJI¢ pELICHUS] TCOMETPUYECKUX 3aJady, YMEHHE BBIIBUTaTh M OINPOBEPrarhb
TUIOTE3BI HEMOCPEJICTBEHHO HCIOJIb3YIOTCS npu pelieHuu 3aza4
€CTECTBEHHO-HAYYHOT0 IIUKJIa, B YACTHOCTHU U3 Kypca (HU3UKHU.

YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BceX 00JIacTsIX AESATENbHOCTU 4YesioBeka. OpueHTalusi 4ejJoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro CoOIHMalbHOTO ObITUS, (opMma
OTPAXKEHUS OKPYKAIOIIETO MHUpPA, YCIOBUE YCHEIIHOTO IMO3HAHUS W AKTUBHOIO
npeoOpa3oBaHusi  JIEUCTBUTENBHOCTU.  OmnepupoBaHre  MPOCTPAHCTBEHHBIMU
oOpazamu 0ObeAUHSIET Pa3HbIe BUbI YUEOHOU U TPYIOBOM AEATEIBHOCTH, SABIISIETCS
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OIHUM U3 NPOQPECCHOHATBLHO BaXXHBIX Ka4yeCTB, IMOATOMY akKTyallbHa 3ajaya
dbopmupoBaHusi 'y  OOydYarolmUXCSd  MOPOCTPAHCTBEHHOIO  MBIILIICHUS KAk
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUS! — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTHUUECKOU EATeIbHOCTH IO MHOTUM HAaIPaBICHUSM.

Ilens ocBoeHMs mporpaMmbl yaeOHOTO Moayis «l'eomeTpusi» Ha 6a30BOM
ypoBHE O0OydeHuss — o00mieoOpa3oBaTeIbHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyyJarouxcs yepe3 odecrneueHrne BO3MOXKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHWM W JCUCTBUH, CHEIU(UIHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIICITHOTO  MPOJODKCHHUS  00pa3oBaHUS  TIO
CIIEIUATBHOCTSIM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCTIOJIb30BAaHUEM T€OMETPHUH.

[Iporpamma m0 reoMmeTpun Ha 0a30BOM YpPOBHE TIpeIHA3HAYCHA ISt
OOyJaronmxcsi CPeAHEH MIKOJBI, HE WUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHCHUN
Ha YpOBHE OCHOBHOTO 0OOuIEro oOpazoBaHus. Takum 00pa3om, oOyuyaromiuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH O0IIIME MaTEMaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cnenuUKoO TeOMETPUU W HEOOXOTUMBIC Ui KHU3HU B COBPEMEHHOM OOIIECTRBE.
Kpowme 3T0r0, OHI HMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO OoJiee TITy00KO, ecln
B JlaJbHEHIIIEM BO3HUKHET HEOOXOJMMOCTh B TEOMETPUYECKUX 3HAHUSIX B
npodeccHoHaIbHOMN AEATEIHHOCTH.

[IpropuTeTHEIMU 3aadyaMu OCBOEHUST MoAyJsi «leomeTpum» Ha 0a30BOM
ypoBHe B 10—11 kimaccax sBisttorest:

. dbopmMupoBaHUE TPEACTABICHUS O T€OMETPUU KAaK YacTH MHPOBOU
KYJIbTYPbI U OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAKOIIUM MUPOM;
. (dhopMupoBaHKe NPEICTABICHUS O MHOTOTPAaHHUKAX U TeJaX BpallleHus

Kak O BaXHEMIIMX MaTeMaTHUYSCKUX MOACIIAX, IMO3BOJAIOIINIHNX OIIMCBIBATH H
HU3y4daTb PA3HBIC ABJICHUA OKPYIKAIOIICTO MHPA,

. dbopmMupoBaHHE YMEHHS Paclo3HAaBaTh Ha 4epTekKax, MOJENAX U B
peasbHOM MHUPE MHOTOTPAHHUKU U TeJla BPaIllCHHUS;

. OBJIa/ICHUE METOJIaMH PEILIEHUS 3a/1a4 Ha MOCTPOEHUS Ha H300paKEHUAX
MIPOCTPAHCTBEHHBIX (UTYD;

. dbopMupoBaHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH MOHATUSIMU O
MHOTOTPAaHHHMKAX U TeJlaX BPAIllEHUS U UX OCHOBHBIMU CBOMCTBAMU;

. OBJIAJICHUE  QJITOPUTMAMHU  pEUICHUS OCHOBHBIX THUIIOB  3ajady;

(dhopMHpOBaHUE yMEHUSI MPOBOJUTH HECIOXKHBIE JI0KA3aTEIbHBIE PACCYKJICHHUS B
XOJI€ PEUICHUS CTEPEOMETPUUECKUX 3a/1a4 U 33/1a4 C MIPAKTUYECKUM COJICp)KaHUEM;

. pa3BUTHE  UHTEIUIEKTyaJbHBIX U  TBOPYECKUX  CHOCOOHOCTEU
oOyyaromuxcsi, MO3HABAaTEIbHONW aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIIIJICHUS;

. dbopmupoBanue  (QYHKIMOHATBLHOW TPAMOTHOCTH, PEJIEBAHTHOMU
F€OMETPUU: YMEHHUE paACMO3HaBaTh MPOSBICHUS TEOMETPUYECKUX TMOHATHH,
OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX MKU3HEHHBIX CUTyalUsIX U TMpHU
M3YUYEHHH JIPYTUX Y4eOHBIX TPEJAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OPMYJIHPOBATH WX HaA SI3bIKE TEOMETPUM U CO3/1aBaTh
reOMETPUYECKHE MOJICNH, MPUMEHATh OCBOCHHBIM T'€OMETPUYECKHUM ammapar st
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pELIECHUs] TPAKTUKO-OPUEHTHPOBAHHBIX 3a7a4, MHTEPHPETUPOBATh M OLIEHUBATH
MOJyYEHHBIE PE3YJIbTATHI.

OTAnuuTenbHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCS. BKJIIOUEHHUE B
MOJyJIb CTEPEOMETPUM B HAYaj€ €ro M3y4YeHUs 3a7ay, pPEelIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO TO3HAHMS, U ONPEACIEHHBIM 00pa3oM OpraHu3oBaHHas padboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOIO
MBIIJIEHUS, CTUMYJIAPYET MPOTEKAHHUE HHTYUTHUBHBIX MPOLIECCOB, MOTHUBUPYET K
JaJIbHEUILIEMY U3YYEHUIO IIPEIMETA.

[Ipennourenue OTAAETCS HATISTHO-KOHCTPYKTUBHOMY METOAY OOydYeHWS,
TO €CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE UyBCTBEHHOCTb IPEIMETHO-
MPAKTUYECKON NIESITENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcs B Kypce CTEPEOMETPUN MMPOBOJUTCA 3a CUET PEUICHHUS 3a/1a4 Ha CO3JaHue
MPOCTPAHCTBEHHBIX 00pa30B W 3aJad Ha OMNEPUPOBAHUE MNPOCTPAHCTBEHHBIMU
obpazamu. Cosmanume oOpa3a TPOBOAMTCS C OMNOPOM HA HAIVSIAHOCTH, a
orepupoBaHuE 00pa30M — B YCIIOBHUSAX OTBJICUEHUSI OT HATJISAHOCTU, MBICIIEHHOTO
W3MEHEHHUS €r0 UCXOTHOTO COACPIKAHUSL.

OcHoOBHBIE conepxkaTenpHble JauHUA Monyns «l'eomerpum» B 10—11
kinaccax: «MHororpanHuku», «lIpsAmble U TIIOCKOCTH B MPOCTpPaHCTBE», «Tena
BpaleHus», «BekToppl W KOOpAMHATBI B MOPOCTpaHCTBe». DopMupoBanue
JIOTUYECKUX YMEHUW PACIPENEISAETCA HE TOIBKO IO COAEPKATEIbHBIM JIMHUSAM, HO
Y TI0 T0J1aM 00y4YeHHS Ha YPOBHE CPEeIHET0 00111eT0 00pa30BaHus.

VYueOHblit Moaylib «BeposITHOCTh U CTAaTUCTHKAY 0A30BOT0 YPOBHSI SIBIISIETCS
IIPOJIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
OCHOBHOU MIKOIBl. Moy mpeaHazHaueH s GOpMUPOBAHUS Yy OO0yHArOUIUXCS
CTATUCTUYECKON KyJIbTYpbl W TIOHUMAHHUS POJM TEOPUU BEPOSTHOCTEU Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JJIA U3YUYEHUs CIyYalHBIX COOBITUM, BEIUYUH U
nporieccoB. [Ipu u3ydeHun Mopaysis OOOTailarTCs MPEICTABICHHS YUalllUXCs O
METO/aX UCCJIEeIOBAaHUS U3MEHYMBOTO MHUPA, Pa3BUBACTCS MOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTM MAaTeMaTHYECKHMX METOJOB MO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHUS.

Coneprxanrie MOYJIsl HAITPABJICHO Ha 3aKpEIICHNUE 3HAHUM, TOJTyYEHHBIX TPU
M3y4YEHUH KypCca OCHOBHOM IIKOJIbI M HA Pa3BUTHE NMPEACTABIEHUN O CIyYalHBIX
BEJIMYMHAX U B3aUMOCBS3SIX MEXIYy HUMU Ha BaXXHBIX IPUMEpaAx, CIOXKEThI
KOTOPBIX MOYEPIHYTHI W3 OKpyKaroiiero Mupa. B pesynprate y oOywaromuxcs
JIOJKHO ¢(hOPMUPOBATHCS MPEJICTABICHUE O HanboJiee ynoTpeOUTEIbHBIX U 00X
MaTeMaTUYECKUX MOJIEIISIX, UCTIOJIb3yEMBbIX JJISI OMUCAHUS AHTPOTIOMETPUUECKUX U
neMorpapuyeckux BEJIWYWH, IMOTPEIIHOCTEN B Pa3IMYHOTO poja H3MEpPEHHUSX,
JUTUTEILHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPHUCTHUK
MaCCOBBIX SIBJIEHUI U MPOIECCOB B OOIIECTBE.

B cooTBeTcTBUM € yKa3aHHBIMH LIEJISIMH B CTPYKType Y4e€OHOrO MOJYJIst
«BeposITHOCTh M CTAaTUCTHKa» CpeAHEN NHIKOJIbI Ha 0a30BOM YpPOBHE BbIJIEICHBI
CIIETyIOIINE OCHOBHBIE coJiep:KaTenbHble JUHUM: «CiaydailHble COOBITHUSL U
BEPOSATHOCTHY, «CilydyaiiHble BETMYUHBI U 3aKOH OOJBIIUX YUCEI.

10



BaxxHyro dactb Monaynsl 3aHMMAaeT HU3YYEHUE TEOMETPUYECKOI0 U
OMHOMMAJIBHOTO PACIpeeIeHN U 3HAKOMCTBO C MX HENPEPHIBHBIMU aHaJIOraMu
MOKa3aTebHBIM U HOPMaIbHBIM paclpeeIeHUsIMHU.

Copnepxxanvne auHuUM «Ciy4dailHble COOBITUS U BEPOSITHOCTH» CILYXKHUT
OCHOBOW i1 (hOPMUPOBAHMS TNPEJCTABICHUN O PACHPEIEICHUN BEPOATHOCTEN
MEXK]ly 3HAUYCHUSIMU CIIy4alWHBIX BEJIWYMH, a TAKXKE 9Ta JIMHUS HE0OXOJauMa Kak
0a3za myig U3ydeHUs 3aKkoHa OOJBIIMX YHCed — (PYHIAMEHTaIbHOTO 3aKOHa,
JEMCTBYIOIIET0O B MpPUPOAE M OOLIECTBE M HMEIOUIEr0 MaTeMaTHYECKYIO
dhopmanmzanuro. Cam 3aKOH OOJBIITUX YHUCEN TpeJjiaraeTcsi B 03HAKOMHUTEIbHOU
(dbopme ¢ MUHMMAaJIbHBIM UCITOJIb30BAHUEM MAaT€MaTHUYECKOro (popmMain3ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMH  CIyYallHBIMM  BEJIMYMHAMM,
AKIICHTUPYIOT BHUMAHHME IIKOJHHUKOB HA OIMUCAHUM W H3YUYECHUHU CIIy4alHBIX
SBJICHUM C MOMOIIbIO HENpephIBHBIX (GyHKIMA. OCHOBHOE BHUMAaHHE YJESETCS
MOKa3aTeIbHOMY M HOPMaJIbHOMY paclpeiesIeHHusIM, MPU 3TOM MpPeaIoaraercs
O3HAKOMHUTEJIBHOE HW3y4YeHUE Marepuana 0e3 J0Ka3aTeabCTB MNPUMEHSIEMBIX
(hakToB.

MECTO YYEBHOTI'O IPEJIMETA «MATEMATHUKA» B YHEBHOM IIJIAHE

B cootBerctBuu ¢ ®DenepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIAPTOM CpPEIHETO O0IIero 0Opa3oBaHUs MaTeMaTHKA SBIISIETCS 0053aTEIbHBIM
MpeaMETOM Ha JaHHOM YpoBHE oOpazoBanus. Hacrosimieit paGoueil mporpammoit
npeaycMaTpuBaeTcs u3ydeHue ydeOHoro mpeamera «MaremaTuka» B BHIE TPEX
y4eOHBIX MoAayJieh: «Anrebpa W Havalla MaTeMaTHYeCKOro  aHalin3ay,
«I'eomerpuss», «BeposATHOCTh M CTATUCTUKA». DOPMHUPOBAHUE JIOTUYECKUX
YMEHHI OCYUIECTBISETCS Ha MPOTSHKEHUM BCeX JieT 0Oy4YeHUs B CTaplilel IIKoe,
a BJIEMEHTHI JIOTUKHU BKJIIOYAIOTCS B COJIEP)KaHUE BCEX Ha3BAHHBIX BBIIIE MOIYJICH.

B yueOHOM miiane Ha uzyuenue mateMatuku B 10—11 knaccax orBoauTcs 5
y4eOHBIX YaCOB B HEJIEIO B TEUEHUE KAXKJI0TO roja o0y4yeHus:, Bcero 340 yueOHbIX
4acoB.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOI'O
NPEAMETA «<MATEMATHUKA»

OcBoenne yueOHOro mnpeaMera «MaremaTukay JTOJDKHO 0OecreyruBaTh
JIOCTHKEHUE HA YPOBHE CpPeAHEro OOIIero 0O0pa3oBaHusl CIAEAYIOMINX JTUYHOCTHBIX,
MeTarpeAMETHBIX U IPEIMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB:

JUYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAMMBbl Y4EOHOro TMpeaMeTa
«MareMaTuka» XapakTepu3yroTCs:
I'pasicoanckoe éocnumanue:
C(OPMHPOBAHHOCTBIO ~ TPAXJAHCKOM  MO3UIMM  OOy4Yaromerocs  Kak
AKTUBHOT'O M OTBETCTBEHHOTO 4WJIEHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUEM O
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MaTeMaTUYECKUX OCHOBaX (YHKIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHHM,
NpoleAyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJICCTBOBaTh C COLMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
(YHKIIUSMY U HA3HAYCHUEM.

Ilampuomuueckoe eocnumanue:

c(OpPMUPOBAHHOCTHIO POCCUUCKOMN TPAKIAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKOW MaTEMAaTHKHU, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSAM POCCUUCKUX MATEMATHUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHHUIO 3THX JOCTHXKEHUU B JPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

/lyx08HO-HPABCMEEHH020 60CNUMAHUA:

OCO3HAaHHEM JTyXOBHBIX [EHHOCTEH poccuiickoro HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, ATUYECKOTO  MOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTIXKEHUI HAYKU U JIEATEIbHOCTHIO
Y4EHOTO; 0CO3HAHMEM JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYUBOIO OYYIIIETO.

Icmemuueckoe gocnumanue:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOUash 3CTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a/1a4, PELICHUN, pacCyKICHHI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM aCIeKTaM Pa3jIuvHbIX BUJIOB HCKYCCTBA.

QDu3uueckoe eocnumanue:

cOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSATh MaTEeMaTH4YeCKHEe 3HAHUSA B
HMHTEpEecax 37J0pOBOTO M Oe30MmacHOro 0opa3a >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0pOBBIO (3I0pOBOE MHUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATUN U
OTJIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTb); (PU3UUECKOTO COBEPIICHCTBOBAHUS,
MIPU 3aHIATUSX CIOPTUBHO-03J0POBUTEIILHOM JI€SITEHLHOCTBIO.

Tpyooeoe eéocnumanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM ILIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbIM cepam npodhecCuoHANBHOM NeATeTbHOCTH, CBI3aHHBIM C MAaTEMAaTUKOM
n e MPUIOKEHUSIMH, YMEHHUEM COBEpIIAaTh OCO3HAHHBIM BBIOOP Oyaylei
npodecCur U peain30BbIBaTh COOCTBEHHBIE JKM3HEHHBIC IJIAHBI; TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSDKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTMBHOMY YYacTHIO B pPEUICHUU
MPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOW HAIIPaBIECHHOCTH.

JKonocuueckoe gocnumanue:

c(hOpPMUPOBAHHOCTHIO JKOJIOTUYECKON KYJbTYpbl, MOHUMAHUEM BIUSHUS
COIMATIbHO-?KOHOMUYECKUX TMPOIECCOB Ha COCTOSHUE MPUPOJAHOU M COLIMAIBHOU
Cpelbl, OCO3HaHMEM TJIOOAJIBHOIO  XapakTepa HKOJOTHUUECKUX  MpoOJieMm;
OpUEHTaIlMell HAa NMPUMEHEHHE MaTEeMaTUYECKUX 3HAHUU ISl pellleHHs 3ajlady B
o0JlacTU  OKpyXalolllel cpenbl, IUIAHUPOBAaHUS TMOCTYNKOB M OLEHKU HUX
BO3MOYKHBIX MTOCIIEICTBUN I OKPYKAIOIIEH CPEBbI.

Hennocmu nayunozo noznanus:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAayKd U  OOIIECTBEHHOM  MPAKTUKH, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKh Kak c]epbl 4UeloBEeYeCKOW esATeNbHOCTU, JTANoB €&
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pasBUTHA W 3HAYUMOCTH [JId Pa3sBUTHUA LHMBHUIIN3AlKWMKW, OBJIAJCHHUCM A3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOU KyHBTypOﬁ KaKk CpcACTBOM IIO3HAHHA MHPA,
TFOTOBHOCTBIO OCYIICCTBJIATH IMPOCKTHYKO MW HMCCICHOBATCILCKYIO JCATCIIBHOCTD
HHIWBUAYaJIbHO U B I'PYIIIIC.

METAINIPEJIMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHHSI MpOrpaMMbl y4eOHOro MpeameTa
«MaremaTtuka» XapaKTEPU3YITCS OBJIQJICHUEM YHHUBEPCATIbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMY,  YHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0eucmeusiMu, YHUBEPCANbHbIMU PEZYIAMUBHBIMU OCUCTNEUIMU.

1) Yuusepcanonuvie  nosnasamenvmvle  Oeticmeus,  obecneyugarom
Gopmuposanue 06a308vlX KOSHUMUBHBIX npoyeccos odyuaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowezo  mMupa,  NpUMeHeHue  J102U4eCcKUX,
uccne008amenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

bazoevie nocuueckue oeiicmeus:

. BBIBJIISITh U XapaKTEpU30BaTh  CYIIECTBEHHBbIE  IMPU3HAKU
MaTeMaTUYeCKNX OOBEKTOB, TOHSATHUWM, OTHOIIEHUW MEXAY TOHSITUSIMU,
(dbopMynupoBaTh ONpPECICHHs] MOHITHM; YCTaHABIMBATH CYLIECTBEHHBIN MPU3HAK
KiaccupuKalMu, OCHOBaHUS JjIsi O0O0OOILIEHHUS] W CpPaBHEHHS, KpPUTEPUH
MPOBOJAMMOTO aHAJN3a;

. BOCHPUHUMATH, (HOPMYJIMPOBATE U MPEOOPA30BBIBATHL  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATENIbHBIC, EAMHUYHBIEC, YACTHBIE U OOIIHNE; YCIOBHBIE,
. BBISIBJIAITH  MATEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U

npotuBopeunsi B ¢akTax, JaHHBIX, HAOTIOJEHUSAX U YTBEPXKACHUSIX; MpeasiaraTbh
KPUTEPUH JJIsI BBISIBIICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

. JienaTh BBIBOABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUHN, YMO3AKJIFOUEHUH 110 aHAJIOTUH;
. IIPOBOAUTH  CAMOCTOSITENIBHO ~ JOKA3aTEIbCTBA  MAaTEMaTHYECKHUX

yTBEp)KICHUA (TpssMble W OT TPOTHBHOTO), BBICTPAWBATh aAPTYMEHTAIIUIO,
MPUBOINTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKICHHS U
BEIBOJIBL;

. BBIOMpATh CIOCO0 pelieHust yueOHoM 3a7auu (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUs, BRIOUPATh HauOoJee MOAXOAMIINN C YUETOM CaMOCTOATEIIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvcxue oeiicmeusn:

. UCIIOJB30BaTh  BOIMPOCHl KAk HCCIENOBATEIbCKUNA HHCTPYMEHT
MO3HaHUs; POPMYITUPOBATH BOMPOCH], (PUKCUPYIOIIUE MPOTHUBOpPEUUE, MpodiIemy,
yCTaHABIUBAaTh MCKOMOE W JIlaHHOE, (hOpMUPOBaTh THUIOTE3Y, APTyMEHTUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

. MPOBOJAUTH  CAMOCTOSITEILHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT,
UCCIIEIOBAaHNE II0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTEeMaTHYECKOro OOBEKTa,
SIBJICHUSI, TIPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMU, SBJICHUSMH,
MPOLIECCAMH;
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. CaMOCTOSITeNIbHO ~ (popMynupoBaTh OOOOIIEHUSI U  BBIBOABI IO
pe3yibTataM  MPOBEAEHHOTO  HAONIOACHUS,  MCCIEAOBAHUS,  OICHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX Pe3yJIbTaTOB, BHIBOJOB U 0000IIECHHUI;

. MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BbIJBUTATH
MPEOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBUSIX. Padoma ¢ ungpopmanueii:
. BBISIBIIAITH Ae(PUIIMTHI HH(POPMAIIMH, TaHHBIX, HEOOXOUMBIX JJIsi OTBETA

Ha BOIIPOC U JIA PCIICHUA 3a/1a4U,

. BbIOMpaTh MHGOPMALMIO W3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATH U  HUHTEPIPETUPOBATH  MH(OpPMAILIO
Pa3IMYHBIX BUJOB U (DOPM MPECTABIICHHUS;

. CTPYKTYpUpPOBaTh WH(MOpPMAIUIO, MPEJACTaBIATh €€ B Pa3IMYHBIX
(dhopmax, HILTIOCTPUPOBATH TpaPUUECKH;

. OLEHMBATh  HAAEKHOCTb  UHPOpPMALUU  TIO  CAMOCTOSITEIBHO
cOpMyIUPOBAHHBIM KPUTEPHUSIM.

2) Yuusepcanonuvie KoMMyHukamugHvie Oelicmeus, obecneyugarom
chopMUpo8aHHOCMb COYUATLHBIX HABLIKOE 00YUATOUWUXCHL.

Oobwenue:

. BOCIIPUHUMATh U (HOPMYIUPOBATh CYXKJICHUS B COOTBETCTBUU C

YCIOBHSIMU U TICJISIMH OOIIEHUS;, SICHO, TOYHO, TPAMOTHO BBIPaXXKaTh CBOIO TOUKY
3peHUs B YCTHBIX W MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHSI 1O X0y PEIICHUS
3a/1a4u, KOMMEHTHPOBATh MOJIYYCHHBIA PE3YIIbTAT;

. B X0Jie 00CYXJeHHUsI 3a7laBaTh BOIPOCHI MO CYLIECTBY 00CYKIaeMou
TEeMBbl, MPOOJIEMBI, PEIIaeMOi 3a/1aun, BhICKAa3bIBATh UJECH, HAlICJICHHbIC HA TTOUCK
pEIICHUS; COMOCTABIATh CBOM CYXKIEHHUS C CYXACHUSIMH IPYTHX YYaCTHUKOB
auanora, OOHapyKMBaTh Pa3lIMYME U CXOJICTBO MO3UIMHN; B KOPPEKTHOU (opme
(dhopMynupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS;

. MPENCTaBIATh  PE3ybTaThl  PEMICHUS  3a7aud, OKCIICPUMEHTA,
UCCIEIOBAHUSI, MPOEKTa; CAMOCTOSITENIbHO BBIOMPATH (OpMAT BBICTYIUICHUS C
y4ETOM 3a/1a4 MPE3EHTALMU U OCOOEHHOCTEN ay IUTOPUH.

Compyonuuecmeo:

. MOHMMATh W  UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHJAHOW U
WHIUBUAIYyAIBHOW pabOThl TPHU pEIICHUH YyYeOHBIX 3aja4, NPUHUMATh IIeNTb
COBMECTHOM JIeATE€NbHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPaOOTHI,
pacnpenensiatb BUIbl pabOT, JOTOBApUBATLCS, OOCYXKIaTh MPOLECC U PEe3yabTaT
paboThI; 0000111aTh MHEHHUS HECKOIBKHUX JIFOJICH;

. y4acTBOBaTh B TPYyHHOBBIX (opMax paboThl (oOcyxkaeHus, oOMEH
MHEHUW, «MO3TOBBIE IITYPMbD» W WHBIC), BBINOIHATH CBOI YacTh pPabOTHI U
KOOPJIMHUPOBATh CBOW JIEUCTBHUS C JPYTMMU WICHAMH KOMAHIIbI, OIICHUBAThH
Ka4ecTBO CBOETO BKJIaJa B OOIMIMH TPOAYKT MO KPUTEPHUSM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMH B3aMOJICHCTBUS.

3) YHMGBPCCUZbele peclyiiamueHbole deﬁcmeuﬂ, obecneuusarom
gbOpMMpOBClHM@ CMbLCIIOBbLX YCNIAHOBOK U IHCUZHEHHBIX HABLIKOB JIUYHOCMU.

Camoopzaﬂua'auuﬂ .
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. COCTABJISITh IJIaH, AJITOPUTM pEIIEHUs 3a/Jaud, BbIOMpPATh CIOCO0
pelIeHus] ¢ YYETOM UMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBaTh U KOPPEKTHPOBATh BapUaHThl pPEIICHUH C Y4YETOM HOBOU
uH(popmMaruu.

CamokonmpoJin:

. BIIQJICTh HAaBBIKAMHU TO3HABAaTEIbHOU pediekcuu Kak OCO3HAHUS
COBEpIIAEMBbIX JACHCTBUI U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB; BIAJETh
crnoco0aMu CaMONPOBEPKH, CAaMOKOHTpPOJS MpolLecca M pe3yibTaTa penieHus
MaTeMaTHUUYECKOM 3aJauH;

. MPEeABUNIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HHKHYTH MPU PEIICHUU
3a/1aui, BHOCUTh KOPPEKTUBHI B JACSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAWJIEHHBIX OIIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

. OLICHMBATh COOTBETCTBUE pPE3yJIbTaTa LEIU U YCIOBUSAM, OOBSICHSTH
MPUYUHBI TOCTUKEHUS WIM HEJIOCTHKEHUS Pe3yIbTaTOB AESATEIbHOCTH, HAXOIUTh
OLINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIbTATbI

[IpenMeTHble pe3yibTaThl OCBOEHHUS pabouyell MporpaMMbl 1O MaTeMaTHUKE
MpEACTABICHBl 10 ToJaM OO0ydYeHHs B paMKaxX OTIEIbHBIX MOJAyJed B
COOTBETCTBYIOIIMX pa3zfenax Hacrosmei [IporpamMel.

10 kaace

OcBoeHue y4yeOHOrO MOIYJs «Aneedpa u Havana mMamemamuyieckoo
ananuza» B 10 Kiacce Ha YpPOBHE CpeAaHEro oOIero o0pa3oBaHUs OJKHO
oOecrieunBaTh  JOCTHUKEHUE  CIEAYIOMUX MPEJAMETHBIX  00pa30BaTENIbHBIX

pE3yNbTATOB:

Yucna u evruucnenus

. OnepupoBaTh MOHATUSIMU: PALMOHAIBLHOE U JIEUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U IECATUYHAS APOOb, MPOIEHTHI.

. Boinonusate  apudmernueckue omnepanud ¢ palMOHAIBHBIMU U
JENUCTBUTEIBHBIMU YUCIIAMHU.

. BoinonHsaTe  NpuOMMKEHHBIE  BBIUMCICHUS, HUCIOIB3Ys IMpaBHIIa
OKPYTJICHHUS, IeTIaTh MPUKUIKY U OLIEHKY pe3yJIbTaTa BEIUUCICHUH.

. OnepupoBarh MOHATHSIMU: CTENEHb C LEIbIM  TOKa3aTeeM;

cTaHaaptHas ¢opma 3amucu JEHCTBUTEIBLHOTO 4YHWCIA, KOPEHb HATypalbHOU
CTENEHU; UCIOIb30BaTh MOJIXOANIYI0 (POPMY 3aMKuCH AEUCTBUTEIBHBIX YUCEN IS
pELICHUs MPAKTUYECKUX 3a]1a4 U IPEACTABICHUS TaHHBIX.

. OnepupoBarh NOHIATUSMH: CUHYC, KOCUHYC ¥ TAHT'€HC ITPOU3BOJIBHOTO
yrja; UCHOJIb30BaTh  3alUCh  NPOU3BOJIBHOIO  yria  uepe3  oOpaTHbIE
TPUTOHOMETpHUYECKUE (DYHKIIUH.

Ypaeuenus u nepasencmesa

. OnepupoBarh MOHSATUSIMH: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO;
LeJIoe, palrOHAIIBHOE, MppalMoOHaIbHOE YpaBHEHHUE, HEPABEHCTBO;
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TPUTOHOMETPUUECKOE YPaBHEHUE;

. Boinonusate npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUN H
pemaTbh TPUrOHOMETPUUECKHUE YPABHEHUSI.
. BrimonHATs npeoOpazoBaHus LETbIX, palMOHAIIBHBIX u

HMppalMOHATIBHBIX BBIPAXKEHHUI U PEIIaTh OCHOBHBIE THUIIBI ENBIX, PALIMOHAIBHBIX U
WppalMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

. IIpuMeHATh ypaBHEHUS U HEPABEHCTBA ISl PEIIEHUS] MATEMATHYECKUX
3a]a4 U 3a]a4 U3 pa3IMYHbIX 00JacTeil HAyKu U pealbHOM JKU3HH.
. MonenpoBaTh peajibHble CUTyallud Ha SI3bIKE anreOpbl, COCTaBISATh

BBIPDOKEHMS, YypaBHEHUS, HEPABEHCTBA [0 YCJIOBHIO 3aJadM, MCCIEI0BaTh
MOCTPOEHHBIE MOJIETU C UCTIOJIB30BAHUEM anmapara aareOphi.

Dyukyuu u epagpuxu

. OnepupoBarh MOHATUAMH: (DYHKIUS, CMOCOObI 3anaHusi (YHKIHH,
o0NacTh OmpeNeNeHUuss U MHOXKECTBO 3HaueHu ¢GyHkuuu, rpaduk GyHKINUH,
B3aUMHO OOpaTHbIE (DYHKIIUH.

. OnepupoBaTh MOHATHUSAMHU: YETHOCTh W HEYETHOCTh (DYHKLIMH, HYJIU
(yHKIUY, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

. Hcnonb3oBathk rpaduku pyHKIMNA U pEIIEHUs] ypaBHEHU.

. Crpoute W uuTaTh rpapuKd JIUHEHMHONM (QYHKIUH, KBaJpPAaTUYHON
(GyHKIUY, cTeNeHHONW (DYHKUUU C LIETBIM [TOKA3aTEIEM.

. Ucnons3oBate rpaduku (QyHKIUN JisI UCCIENOBAHUS TPOLIECCOB U

3aBUCUMOCTEN TPU PEIICHUU 3a/ad U3 JAPYTHX y4eOHBIX MPEIMETOB U pealbHOU
KU3HU; BbIpakaTh GOpMyJIaMU 3aBUCUMOCTH MEXK]Ty BEJTMUUHAMH.

Hauana mamemamuueckoeo ananuza

. OnepupoBarh MOHSATUSMHU: TOCIEIOBATEILHOCTD, apudMeThyecKas u
reOMETPUYECKas POTPECCHUMU.

. OnepupoBarh MOHATUAMH: OECKOHEUHO yOBIBaroOIIasi reoMeTpruiecKas
nporpeccusi, cyMmma 0€CKOHEUHO YOBIBaIOIIEH T€OMETPUUYECKON TTPOTrPECCHH.

. 3ajaBaTh NOCIEIOBATEIBHOCTH PA3IUYHBIMU CIIOCOOAMH.

. Hcnonp30BaTh CBOMCTBA IMOCHEAOBATEIBHOCTE M IMPOTPECCHM IS

pELIEHUS] peANIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa.

Mnuooicecmsa u nocuxka

. OnepupoBaTh MOHATHSIMH: MHOKECTBO, OIEpallMH HaJl MHOKECTBAMHU.

. Hcronp30BaTh TEOPETUKO-MHOKECTBECHHBIM ammapar JjIs OIHMCaHUS
pEATbHBIX TIPOIIECCOB W SIBJIICHWH, TMPH PEIICHWH 3adad W3 JPYTuX Y4eOHBIX
MPEIMETOB.

. OnepupoBarh IOHATHSIMH: OIPEACIICHHE, TeopeMa, CIICJICTBHE,
JIOKa3aTeJIbCTBO.

OcBoenune yueOHoro monynsa «leomempusa» B 10 knacce Ha 0a30BOM
YPOBHE CpeaHEro o0iiero oOpa3oBaHUs JOJKHO OOeCHeuYrBaTh JOCTHUKEHHUE

cleayromux nmpeaMeTHbIX 06p830BaTeHBHBIX PE3yJIbTATOB:
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. OnepupoBaTh NOHATUSMU: TOUYKA, IPSIMast, INTOCKOCTb.

. [IpuMeHATP aKCMOMBI CTEPEOMETPUM W CIEICTBUS W3 HUX MpPHU
pPEILICHUU TEOMETPUUECKHUX 3a]1a4.

. OnepupoBaTh NOHATHSAMH: MAPAIIIETBHOCTh U MEPHEHIUKYISIPHOCTD
NPSIMBIX U TIIOCKOCTEM.

. KnaccuduuupoBats B3auMHOE pacroyioKe€HUE MPSIMbIX M IMJIOCKOCTEH B
IPOCTPAHCTBE.

. OnepupoBarh MOHATHSIMU: ABYTPAHHBIM YTOJ, TPaHU JIBYTPAHHOIO

yria, peOpo MBYTpaHHOTO YIJIa; JTUHEHWHBIN YroJl JBYTPAHHOTO YIJIa; TpagayCHas
Mepa JIBYTPaHHOTO yTJia.

. OnepupoBaTh MOHATHUSIMHA: MHOTOTPAHHUK, BBITYKIIBIN ¥ HEBBITYKITBII
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTpaHHUKA, MPABUIILHBII MHOTOTPAaHHUK.

. Pacmo3naBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMUpaMU/IA; TPU3MA,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo).

. KnaccudummpoBate MHOTOTpaHHUKH, BBIOMpAass OCHOBAaHWS IS
kinaccuukanuy  (BBITYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOTOTPaHHHKH; TIPSMbIC U HAKJIIOHHBIE TIPU3MBI, TTapaJUICICTTUTIE B ).

. OnepupoBarh  MOHATHSMH:  CEKYIIAas  IUIOCKOCTb,  CEUYCHHUE
MHOTOTPAHHUKOB.

. OOBSCHIT, TPUHLHUIBI TOCTPOCHUS CEUEHHM, HCIOJIBb3Yys METO
CJIE0B.

. CrpouTh ce€4eHHMs] MHOTOTPAHHHUKOB METOJIOM CIJIE€JIOB, BBIIOJIHATH

(BBIHOCHBIE) IUIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BHUI
CBEpXY, COOKY, CHU3Y.

. Pemiath 3amaud Ha HaxOXJACHUE TEOMETPUUYECKUX BEIUYUH 10
oOpa3laM WJIH aJropuTMaM, MPUMEHsSST U3BECTHbIE aHAIUTHUYECKUE METOJbI MpHU
pEelIeHNH CTaHJAPTHBIX MaTEeMaTHYECKHUX 3a]1a4 Ha BEIYUCIICHUE PACCTOSIHUI MEXKTY
JIByMsI TOYKaMH, OT TOYKHA JO MPAMOM, OT TOYKH JIO0 TUIOCKOCTH, MEXKIY
CKPEIIHUBAIOIIUMUCS MTPSIMBIMH.

. Pemiath 3amaud Ha HaxOXJACHUE TEOMETPUYECKUX BEIUYUH 10
oOpa3laM WJIH aJropuTMaM, MPUMEHSST U3BECTHBIE aHAIUTHUYECKHUE METOJbI MpHU
pEelIeHNH CTAaHAAPTHBIX MaTeMaTHYECKUX 3a7ad Ha BBIUMUCICHHE YTJIOB MEXIY
CKpEIUBAIOIIUMUCS TMPSAMBIMH, MEXKIY TMPSAMOA M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSAMHU, IBYTPAHHBIX YTJIOB.

. Boiuucasate 00bEMBI W IJIOMIAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3zma, mupamMuaa) ¢ MpuMEHEeHUeM (POPMYIT; BBIUUCISATH COOTHOILICHUSI MEXIY
IJIOIIA/ISIMU MIOBEPXHOCTEH, 00bEMAMU MOJJOOHBIX MHOTOTPAHHHUKOB.

. OnepupoBaTh NOHATUSIMHU: CAMMETPUSL B IPOCTPAHCTBE; LIEHTP, OCh U
MJIOCKOCTh CUMMETPUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBHI.
. N3BnekaTh, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH MHPOPMAIIHIO O

MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypaX, MPEJCTABICHHYI0 Ha 4YepTekax Hu
PUCYHKAX.
. [TIpumeHnsTh r€OMETPUYECKHE (baKThI JUISL pelIeHus
CTEPEOMETPUYECKUX 3aJ1a4, MPEANOJaralolMx HECKOJIbKO IIArOB PELICHUs, €CIIH
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YCJIOBHSI MPUMEHEHHSI 3aJ]aHbI B SIBHOU (hopMme.

. [IpuMeHATH, MpOCTEHIIHEe IPOrpaMMHBIC CPEICTBA M JJICKTPOHHO-
KOMMYHUKAITHOHHBIEC CUCTEMBI TIPH PEIICHUH CTEPEOMETPUIECKUX 3a/1ad.

. [TpuBOINUTE MPUMEPHI MAaTEMAaTHIECKUX 3aKOHOMEPHOCTEH B IIPHPOC H
KU3HU, PACTIO3HABATH MIPOSBIICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

. [IpumMeHsATh TONyYCeHHBIE 3HAHUS HA TPAKTUKE: aHAJU3UPOBATH
peaNbHBIC CHUTYyalldd W TPUMEHITh W3Y4YEHHBIC TOHSITHS B TIPOIECCE IOUCKA
pelieHus MaTeMaTW4ecku C(HOPMYJIUPOBAHHOW  TIPOOJIEMBI, MOJCIUPOBATH
peallbHbIC CHUTYyaIlMM Ha S3BIKE TEOMETPHUH, MCCIEIOBATh MOCTPOCHHBIE MOJIENH C
HCITOJIb30BaHUEM I'eOMETPHUYSCKUX TOHATHI B TEOpEM, ammapaTa ajareOpbl; peniaTh
MIPaKTHYECKHE 33]1a4H, CBI3aHHBIC C HAXO0XKICHHEM IT€OMETPUUCCKHUX BEIIMYHH.

OcBoenne yueOHOTO MOyt «Beposmuocms u cmamucmuka» B 10 xmacce
Ha 0a30BOM YpOBHE CpEIHEro oOIIero oOpa3oBaHUs JOIKHO OOecreyruBaTh
TOCTIKEHUE CIEAYIOINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

. YuTaTh ¥ CTPOUTH TAOJIUIIBI U AUATPAMMEBI.

. OnepupoBarh MNOHATUSIMU: CpelHEe apudmeTHdeckoe, MeauaHa,
HauOoJbIIIee, HAMMEHbIIIEE 3HaUYCHHE, pa3Max MAaCcCHUBA YMCIOBBIX JaHHBIX.

. OnepupoBaTh MOHSATUAMH: CIyYalHBIM HKCHEPUMEHT (OMBIT) U

CIIy4aiiHO€ COOBITHE, DIIEMEHTAPHOE COOBITHE (PTIEMEHTAPHBIM UCXO/T) CIIy4alHOTO
OMbITa; HAXOAWTh BEPOATHOCTH B OIBITaX C PABHOBO3MOXKHBIMH CITy4alHBIMU
COOBITUSIMU, HAXOJUTh U CPAaBHUBATh BEPOSITHOCTH COOBITUH B H3YyUYEHHBIX
CITy4alHbIX SKCIIEPUMEHTAX.

. Haxoaute 1 popmynupoBaTh COOBITUS: IEpECEUCHUE U 00ObEANHEHNE
JAHHBIX COOBITHH, COOBITHE, TPOTUBOMOJIOKHOE IAHHOMY COOBITHIO; MOJIB30BATHCA
nuarpamMMamMu Jusnepa u GopMyJion CIOKEHUS BEPOSITHOCTEHN IPU PEIICHUH 3a]1ay.

. OnepupoBaTh MOHATUSIMU: YCJIOBHAasi BEPOSITHOCTh, HE3aBUCHUMBbIC
COOBITHSI; HAXOJIUTh BEPOSATHOCTH C MOMOIIBIO MPABUIA YMHOXKEHUS, C TTOMOIIIBIO
JIepeBa CIIy4anHOr0 OIIbITA.

. [TpumeHsITh KOMOMHATOPHOE MPABUIO YMHOKEHHS IPU PELICHUU 3a/1a4.

. OnepupoBaTh MOHSATUSMU: HCIHBITAHUE, HE3aBUCUMBbIEC HCIBITAHUS,
cepusi UCIbITAaHUN, yCIeX U HeyJada; HaXOJUTh BEPOATHOCTH COOBITUN B CEepUU
HE3aBUCHUMBIX UCIBITAHUN 10 EPBOTO YCIeXa; HAXOAUTh BEPOATHOCTH COOBITUM B
cepuu ucneiTanuii bepnynu.

. OmnepupoBaTh MOHATUSMH: CiyyailHas BeJIMYMHA, pacHpejeleHue
BEPOSATHOCTEH, TUarpaMma pacipeeneHus.

11 kaacce

OcBoeHue y4yeOHOrO MOIYJNs «Aneedpa u Havana mMamemamuyieckoo
ananuza» B 11 Kiacce Ha ypoBHE cpefHero oOiiero o0pa3zoBaHUs OJKHO
obecrieunBaTh  JOCTHUKEHUE  CIEAYIOIIUX MPEAMETHBIX  00pa30BaTENIbHBIX
pe3yJIbTATOB:

Yucna u sviyucienus

. OnepupoBath NOHATHUSIMU: HATYpPaIbHOE, LIEJIOE YHCIIO; UCTIOJIb30BATh
MPU3HAKA JICIMMOCTHU LIEJBIX YHCEJ, PA3JI0KEHUE YKCiia Ha MPOCThIE MHOKHUTEIN
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JUTSL pELLICHUS 3a/1a4.

. OnepupoBaTh NOHITUEM: CTENIEHD C PALIMOHAJILHBIM [TOKA3aTEIIEM.

. OnepupoBarh MNOHATUSMU: Jiorapudm  4YuCia, JOECATUYHBIE U
HaTypaJibHbIE JIOTapU(PMBI.

Ypasnenus u nepaserncmea

. [IpuMeHaTh CBOMCTBA CTENEHW JIA NPeoOpa3OBaHUS BBIPAKEHUIA,
ONEPUPOBATh MOHATHUSIMU: IIOKA3aTE€IIbHOE YPAaBHEHHE M HEPABECHCTBO; pEIIAThH
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

. Brinonasate npeoOpa3oBaHusi BhIPAKEHUM, COJEpKAIIUX JIOrapu(Mbi;
OMEepUPOBATh MOHATUSMHU: JIOTApU(PMUUECKOE YPAaBHEHHE M HEPABEHCTBO; pPEIlIaTh
OCHOBHBIE THUIIBI JIOTAPU(PMUUECKUX YPaBHEHUN U HEPABEHCTB.

. Haxonuth pernieHust npocTelmx TPUroHOMETPUIECKUX HEPABEHCTB.

. OnepupoBaTh MNOHATUSAMM: CHUCTEMa JIMHEHMHBIX YpPaBHEHUW U €€
pelieHre; UCIMOJIb30BaTh CHUCTEMY JIMHEHHBIX YpaBHEHUW ISl  PEILICHHUS
MPAKTUYECKUX 3a/1a4.

. HaxomuTe pemieHuss nOPOCTEMIIMX CHCTEM H  COBOKYMHOCTEMN
PalMOHAIIBHBIX YPABHEHU U HEPABEHCTB.
. MopenupoBaTh peaibHble CUTYallMM Ha SI3bIKE aareOphbl, COCTaBISATH

BBIPAKCHHUA, YPABHCHHUA, HCPABCHCTBA W CHUCTCMbI 110 YCJIIOBHIO 3aJdayM,
HCCIICAOBATh ITOCTPOCHHBIC MOJC/IN C UCIIOJIb30BAHHUECM allllapaTa anre6p1>1.

Dyukyuu u epaguxu

. OnepupoBarh MOHATUSAMU: MEepUOANYECKas (PYHKIUSA, TPOMEKYTKU
MOHOTOHHOCTH  (DYHKIMH, TOYKH OJKCTpeMyMa (QYHKUUHU, HaAuUOOJblIee U
HaMMEHbIllee 3HaueHUs QYHKIUM Ha MPOMEXKYTKE; HCIOIb30BaTh UX JIA
uccaenoBaHus GyHKINUU, 3aJJaHHON Tpadurom.

. OnepupoBathb MOHSTUSIMU: rpaduku MOKa3aTeJIbHOMH,
norapu(MUUECKOM ¥ TPUTOHOMETPUYECKUX (DYHKIMH; u300pakaTb HUX Ha
KOOPJIMHATHOM TJIOCKOCTH U UCIIOJIB30BaTh ISl pEIICHUSI YpaBHEHUN U HEPABEHCTB.

. N3o0pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpauKd JTUHEHHBIX
YpaBHEHUHN U UCIOJIb30BATh UX JIsl PELIEHUS CUCTEMBbI JIMHEWUHBIX YPABHEHUI.
. Ucnons3oBare rpaduku (QyHKIUI s UCCIENOBAHUS TPOLIECCOB U

3aBHCHUMOCTEHN U3 IPYTUX YY€OHBIX JUCLHUILINH.

Hauana mamemamuueckozo ananuza

. OnepupoBarh MOHATUSMU: HENpepbIBHAS (YHKIMS; MPOU3BOIHAS
(YHKIMY; UCIIOJIB30BATh NT€OMETPUUECKUI U (PU3UUECKUI CMBICIT ITPOU3BOIHOM ISt
penieHus 3a1a4.

. Haxonuth mpou3BOAHBIE DJIEMEHTAPHBIX (YHKIMMA, BBIYUCIATH
MIPOU3BOAHBIE CYMMBI, POU3BEICHUS], YACTHOTO (DYHKIIUM.
. Hcnonbs3oBaTh MOpPOU3BOAHYIO ISl HUCCIENOBaHMS (DYHKIIMUM Ha

MOHOTOHHOCTh U JKCTPEMYMBI, MPUMEHATh pE3yibTaThl HCCIACAOBAHUS K
MTOCTPOCHUIO TPaUKOB.

] Hcnonb3oBarh MMPOU3BOJHYIO IJI HAXOKACHUS HAWITYYIICTO PCHICHHA
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B IIPUKJIaAHBIX, B TOM YHCJIC CONUAIIbBHO-OKOHOMHUYCCKHUX, 3a/la4ax.

. OnepupoBarh MOHATUSMU: TEPBOOOpa3Hass W HMHTErpai; MOHUMATh
r€OMETPUYECKUN U (PU3NYECKUI CMBICT HHTETpaa.

. Haxonuth mnepBooOpa3Hbie SIEMEHTApPHBIX (YHKIMI; BBIYHCIATDH
unTerpai no gopmyne Hetorona—JlelOnuna.

. Pemare npuxkimagHele  3amayd, B TOM  YHCJIE  COLMAJIBHO-

O9KOHOMHUYCCKOI0O H (1)PI3H'—I€CKOFO XapaxkTepa, CpcacTtBaMM MATCMATHYCCKOI'O
aHaJin3a.

OcBoenne yuebHoro Mmoxayis «leomempus» B 11 xnacce Ha 0a3oBOM
YPOBHE CpeaHEero o0iiero oOpa3oBaHUs JOJKHO OOECHeuYrBaTh JOCTHUKEHHUE
CIEAYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

. OnepupoBaTb  MOHSITHUSMH: MUIUHAPUYECKAas  TIOBEPXHOCT,
oOpasyromue  IMWIMHAPUYECKON  MOBEPXHOCTH;  IMWIMHAP;  KOHWYECKas
MOBEPXHOCTh, OO0pa3yrolue KOHMYECKOM TMOBEPXHOCTH, KOHYC; cdepuueckas
MTOBEPXHOCT.

. Pacnio3naBath Tena BpamieHus (LHIUHIP, KOHYC, cdepa U 1map).

. OOBSACHSTH CIIOCOOBI MOTYUEHHS TEJl BpALICHUS.

. KnaccuduuupoBats B3auMHOE pacmonoxenue chepbl U MIOCKOCTH.

. OnepupoBaTh NOHATUAMU: IIAPOBOM CErMEHT, OCHOBAHUE CEIMEHTA,

BBICOTA CEIrMEHTA; IIIaPOBOM CIIOM, OCHOBaHUE IIAPOBOrO CJIOsI, BHICOTA IIAPOBOTO
CJI051; IIIAPOBOM CEKTOP.

. Beruncnars 00bEMBI M IUIOHIAAU TOBEPXHOCTEW TEN BpalleHUs,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIL.

. OnepupoBarh MOHATUSIMU: MHOTOIPAHHHK, BIIMCAaHHBIA B cdepy u
OIMMCaHHBIN 0KOJIO cepsl; chepa, BIMCaHHASI B MHOTOIPAHHUK UJIU TEJIO BpallleHUSI.

. BpluucnaTh COOTHOIIEHHS MEXIY IUIOHIAASMU TIOBEPXHOCTEH U
o0bEéMamMu MOJOOHBIX TE.

. N3o0paxats uzyyaemblie (UTYpPhl OT PYKU U C IPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

. BrInonHATh (BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJ BPAIICHUS.

. N3BnekaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATH MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax, MPEACTABICHHYI0 Ha 4YepTekax Hu
pUCYHKaX.

. OmnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

. BrInonHATh A€UCTBUS CIOKEHHSI BEKTOPOB, BHIUMTAHUSI BEKTOPOB U
YMHOXEHHUSI BEKTOPA HA YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIal0T.

. [IpuMeHATh paBUIO NapalIe/IeNUea.

. OnepupoBaTh MOHATUSMU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,

BEKTOP, MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAHHATHI BEKTOPA, YTOJ MEXKIY
BEKTOpPaMH, CKAUISIPHOE MIPOU3BEJACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.
. Haxonuts cymmy BEKTOPOB U IPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI
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MEXIY BEKTOpPaMH, CKAISIPHOE MPOM3BEICHUE, PACKIAIBIBATH BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

. 3azaBaTh IIIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

. [TpumeHnsTH r€OMETPUYECKHE (baKThI JUISL pelIeHus
CTEPEOMETPUYECKUX 3aJ1a4, MPEANOIaralolMx HECKOJIbKO IIArOB PELICHUs, €CIIH
yCJIOBUS IPUMEHEHUS 3aJaHbl B SIBHOU opMme.

] Pemats HpOCT@ﬁHIHC rCOMCTPUUYCCKUC 3a1a4l Ha IPUMCHCHUC BECKTOPHO-
KOOPpAMHATHOI'O METOJ4A.
. Pemate 3amaum Ha [0OKA3aTEIbCTBO MAaTEMATHMUYECKHUX OTHOILICHUU U

Hax0XJIeHUE TeOMETPUUYECKUX BEJIUYMH MO0 00pa3laM WM alropuTMam, MpUMEHsS
W3BECTHBIE METO/IbI IIPU PEIICHUU CTaHJAPTHBIX MaTEMAaTUUECKUX 3a]1ay.

. [IpumMensaThs mpocTeiilliie MpOorpaMMHBIE CPEICTBA U DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIICHUHN CTEPEOMETPUUECKHUX 3a]1ay.

. [IpuBOAUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U
KU3HU, pACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

. [IpuMeHsATH, TOJIydYEeHHBIE 3HAHMS Ha MPaKTUKE: aHAIU3UPOBATH
peajbHble CHUTYyallUM W NPUMEHSATh HU3YUYEHHbIC MOHITUS B MPOIECCE MOMCKA
pelieHruss MaTreMaTU4YecKu CPOPMYJIUPOBAHHOW MPOOJEMBbI, MOJETUPOBATH
peaibHbIe CUTyallMd Ha SI3bIKE T€OMETPHUU, UCCIIENIOBATH MOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAaHUEM I'€OMETPUUYECKUX TIOHSITUN U TEOpEM, amlmnapaTa aareopbl; penaTh
MPaKTUYECKUE 3a]1a4H, CBSI3aHHBIE C HAX0XKIEHUEM T'€OMETPUYECKUX BEJIIMYHH.

OcBoenue yueOHOro Moyist «Beposamunocms u cmamucmuxa» B 11 xiacce
Ha 0a30BOM YpOBHE CpEIHEro oOIIero oOpa3oBaHUs AOJIKHO OOecreYruBaTh
JOCTUKEHUE CIIETYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

. CpaBHHBaTh BEPOSITHOCTA 3HAYEHUW CIIYYalHOM BEJIWYMHBI IO
pacupeieNIeHUIO WK C TIOMOIIIBIO TUarpaMm.
. OnepupoBaTh MOHITHEM MaTEMAaTHYECKOIO OKHWJAHUWS; MPUBOJIUTH

MPUMEpPHI, KaK MPUMEHSIETCS MaTeMaTUYECKOE OKHUJIAHHUE CIIy4ailHOM BETUYUHBI
HaXOJIUTh MaTEMAaTUYECKOE OKUJIaHUE 10 TAHHOMY paclpe/IeICHUIO.

. HMeThb pencTaBlieHHE O 3aKOHE OOJIBIINX YUCEN.

. Wmets mpencTaBieHre 0 HOPMaJIbHOM pPaCHpe/eICHHH.

COAEPKAHHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHMUA)

10 kaacc

Hucna u evluucienus

Paumonanbubie yncia. OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH, MPOIEHTHI,
OCCKOHEUHbIE  TepuoAuYecKre  Japodou. ApudMernueckue  omnepauuu ¢
palMOHaIbHBIMU YHMCJIaMU, IPE0OPa30BaHUS YUCIOBBIX BhipaxkeHui. [Ipumenenue
npoOeil U MPOILEHTOB JUIsl PEUIeHUs MPUKIAIHBIX 3a7a4 U3 Pa3InyHbIX OTpaciieu
3HAHWUU U PEaJTbHOU KU3HMU.

JleficTBuTeNnbHBIE uuWcha. PaluoHalnbHBIE W UpPpAlMOHANIBHBIE YHUCIIA.
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Apudmerrueckue ornepauud C JeHCTBUTEIbHBIMU uucilaMu. [IpubmmxEHHbIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS, TPUKUJKA U OLICHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ menbiM  mokaszarenem. CrangapTHas ¢opma  3amucu
NEUCTBUTENBHOTO uymcaa. Mcrnonb3oBanwe mnoaxoxsmied  ¢Gopmbl  3amucu
JNEUCTBUTENBHBIX YHCEN I PELICHUS NPAKTUYECKUX 3a/1ad U MPEICTABICHUS
JAHHBIX.

Apudmerrueckuii  KOpeHb  HaTypaibHOW  cremenu. JleiicTBus ¢
apupMeTHUECKUMH KOPHSIMU HATYpaJbHOU CTEIECHH.

CuHyC, KOCUHYC ¥ TaHT'€HC YUCJIOBOT0 apryMeHTa. ApKCHHYC, apKKOCUHYC,
ApPKTAaHI€HC YHCIIOBOIO apryMEHTA.

YPCZBHeHI/l}Z u HepaeeHcniea

ToxnecTBa U TOXIECTBEHHbIE TPEOOPA30BaAHMUS.

IIpeoOpazoBanne TPUTOHOMETPUUECKHUX BhIpakeHni. OCHOBHBIE
TPUTOHOMETPHUUECKUE (POPMYIIBI.

YpaBHEeHHE, KOPEHDb YpaBHEHUs. HepaBeHCTBO, pellIeHne HEPABEHCTBA.
Meton uHTEpPBAJIOB.

Pemienue 1enbix U ApoOHO-pAIIMOHATBHBIX YPAaBHEHHUI 1 HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB. PenieHue
TPUTOHOMETPUYECKUX YPABHEHUMN.

[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a7a4
W 33]1a4 U3 Pa3IM4HbIX 001acTel HAyKH U pealbHOU KU3HMU.

QyHxyuu u epagpuxu

Oynkuus, crnocodwsl 3amanus (pynkuuu. ['padux dyskumu. Bzanmuo
oOpatHbie (QyHKIUU.

OO6usacTh onpeaeseHus U MHOKECTBO 3HaueHM QpyHkuuu. Hynu ¢pyHkuumu.
[TpomexyTku 3HAaKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

CrenenHas (pyHKIMS C HaTypaJdbHBIM U LIEJBIM MOKa3ateneM. E€ cBoiicTBa u
rpa¢uk. CBolcTBa U TpauK KOPHS N-OW CTETICHHU.

TpuronoMmerpuueckass OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(yHKIIUI YUCIOBOTO apryMeHTa.

Hauana mamemamuuecxkoeco ananusa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHus MOCJIEeA0BaTEIbHOCTEN.
MoOHOTOHHBIE TOCIIEIOBATEILHOCTH. ApudMeTndeckas ¢ TeoMeTpuuecKas
nporpeccur. beckoHeuHo yObIBawomasi reomeTpuueckas mnporpeccus. Cymma
OeckoHEeuHO YyObIBarolIeld TeoMeTpudeckoi mporpeccun. Dopmylia CIOXKHBIX
npoireHToB. Mcmonib30BaHWe Tporpeccu JJisi pPElIeHUsT pealbHbIX 3ajad
MPUKIIAIHOTO XapaKTepa.

Mmuoowcecmesa u nocuxa
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MHoXeCTBO, omnepalnud HaJl MHOXXecTBamu. Jlmarpammel Ditiepa—BeHHa.
[IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO armapara JJisi ONKUCAaHUs PeajbHbIX
MIPOIIECCOB U ABJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUYECOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3ATEIbCTBO.

Hpﬂ.]l/lble U njiockocmu 6 npocnipancmee

OCHOBHBIE MOHATHS cTepeoMeTpur. Touka, mpsmas, MIO0CKOCTh, IPOCTPAHCTBO.
[TousiTie 00 aKCHOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHH U
CIICZICTBHS U3 HUX.

B3anmHoe pacnosiokeHne NpsIMbIX B IPOCTPAHCTBE: IMEPECEKAIOIIUECH,
MapajyieJIbHble W CKpelIMBaromuecs mnpsMbele. [lapauienbHOCTh MNPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TNAapajUIeNIbHbIE MPSMBIE B  MPOCTPAHCTBE;
MApAJIETBHOCTh TPEX MNPAMBIX; MapaUIeIbHOCTh MPSMOM M IUIOCKOCTU. YTJIBI C
COHANPABJICHHBIMA CTOPOHAMM; YIOJ MEXAY NpsIMBIMM B IPOCTPAHCTBE.
[TapaiuteTbHOCTH MIIOCKOCTEN: TapaJIJIENbHbIE IIIIOCKOCTH; CBOMCTBA MapalIeIbHBIX
mockoctei. [Ipocreliime mpocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH: TETPadp,
KyO, mapasuiesenunes]; IOCTPOCHUE CEUEHUH.

[lepneHAUKYISIPHOCTD OPSMOU U TJIOCKOCTH: MEPHEHIUKYISIPHBIE MPSIMBIE B
MPOCTPAHCTBE, MPSAMBIE MapaUIedbHbIE W TEPHEHAUKYJSPHBIE K IIJIOCKOCTH,
MPU3HAK TEPHEHAUKYJSIPHOCTA TMPAMONM M IUIOCKOCTH, TE€OpeMa O MPsAMOM
MEPIEHAUKYIJISIPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIrOd MEXAY MPAMON H
IJIOCKOCTBIO;  JABYIPAHHBIA  yroJi, JIMHEHWHBIA yroJ JABYTPaHHOrO  yTIIA.
[lepneHauKyNISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM A0 MIIOCKOCTH, MPOEKIHS (PUTYPBI HA TIIOCKOCTD. [lepreHIuKyIapHOCTh
IJTIOCKOCTEN: MPU3HAK NEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEW. Teopema o TpExX
MEPIIEHAUKYISIpaXx.

Mnozcoepannuxu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOIPaHHUKHU; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBI, IpsiMas U HAKJIOHHAsl MPU3MBI; OOKOBas U
MOJIHAs MMOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPAMOYTOJbHBIN
napajieNienunel U ero cBoucTBa. Ilupamupa: n-yroibHas nupamujaa, TpaHd U
OCHOBaHHUE NMUpaMU/Jibl; OOKOBAsl U MOJIHAS MOBEPXHOCTh MUPAMUIBL; MPABUIIbHAS U
yceu€HHasi NOHUpaMHAd. OJJIEMEHThl TNpu3Mbl W nupamunbl. [IpaBunbHbIE
MHOTOTPAHHUKH: TOHSATHE MPABUIBHOTO MHOTOIPAHHUKA; MPaBUJIbHAS MpU3Ma U
MpaBUIbHAS THUpPAMUIA; IPaBWIbHAS TPEYroyibHas IHUPAMHUAA W TPABUIbHBIN
terpadap; kyO0. IlpencraBieHue O NOpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaeka’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPIMOM,
IJIOCKOCTH. DJIEMEHTBI CHMMETPUHU B TMPAMHUJIaX, MapajuiesienuIe ax, TpaBUIbHbBIX
MHOTOIPaHHHKAX.
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Briuncnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaronanu, yrisl. [Inomans
O0KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSAMON MPU3MBI, IUIOIIAb OCHOBAHUIA,
TeopeMa 0 00KOBOI MOBEPXHOCTH MpsiMOI mpu3Mbl. [1n01mans 00Kk0BOM MOBEPXHOCTH U
NOBEPXHOCTH MPABWIBHON MUPAMHJIbI, TEOPEMA O IUIOMIAJN YCEYEHHOM MUPAMHIBI.
[Toustie 00 00bEMe. OOBEM MUPAMUIBI, TPU3MBI.

[lono6ubie Tena B mpoctpaHcTBe. COOTHOWICHHS MEXKIY IUIOMAAIMU
MOBEPXHOCTEH, 00BEMaMU MO00HBIX TE.

T60p1/lﬂ eepO}zmHocmed u cmamucmuka

[IpencraBnenne JaHHBIX C MOMOIIBIO Tabmuil u auarpamm. CpenHee
apudpmMeTHiecKoe, MeJrMaHa, HauOOoJIblllee W HAUMEHbIIEE 3HAYCHUS, pa3Max,
JUCTIEPCHUS U CTAaHIAPTHOE OTKJIOHEHHUE YUCIOBBIX HA0OPOB.

CnydaiiHple SKCIEPUMEHTHI (OMBIThI) M ClydyailHble COOBITHS. DIIEMEHTApHbIC
coObITHs (ucxonbl). BeposTHocTh ciyuyallHOro coObITHS. bBau30cTh 4YacTOTHl U
BEpOATHOCTH cOOBbITUH. CiydaiiHble OMBITHI C PABHOBO3MOKHBIMU AIIEMEHTAPHBIMU
coObITHSAMU. BeposATHOCTH COOBITUI B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTaPHBIMU
COOBITUSAMMU.

Omneparuu HaJ COOBITUSIMU: TepeceueHne, 00beIMHEHNE, TPOTUBOMOIOKHBIC
coObITus. luarpammel Ditnepa. @opmyia CI0KEHUS BEPOSITHOCTEM.

YcnoBHast BEpOSITHOCTb. YMHOMKEHHE BEpPOSATHOCTER. JlepeBO CiydailHOro
skcriepuMenTa. @opMyria MoJaHOW BeposTHOCTH. He3aBucuMbie COOBITHS.

KomOunaropaoe npaBuiio ymHoxkenus. [lepectanoBku u ¢akropuan. Yucio
coueranuid. TpeyronpHuk Ilackans. @opmyna Ounoma HeroToHa.

bunapHbiil ciyuaiiHblii onbIT (MCIBITAHUE), YCTIEX U Heyaada. HezaBucumele
ucnbiTanusg. Cepusi HE3aBUCHUMBIX HCIBITaHMN 10 TnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIbITAHUN bepHyiu.

CnyuwaitHas  BenuumHa.  Pacnpenenenue — BeposTHocTed.  J[marpamma
pacnpenenenus. llpumepsl pacnpeneneHuid, B TOM YHUCIE, TE€OMETPUUYECKOE WU
OMHOMMAJBHOE.

11 kaacc

Hucna u evluucienus

Harypanbupie w uensle yucna. I[Ipu3Hakum AeIMMOCTH NENBIX YHCEN.
Crenenb ¢ panudoHalbHBIM MokazareneMm. CBoiicTBa crenenu. Jlorapudm uucna.
JlecaTUUHbBIE U HATypabHBIE JIOTAPU(MBI.

YPCZBHeHI/l}Z u HepaeeHcniea

[IpeoOpazoBanue BeIpakeHUM, coqepKamux Jorapudmel. [Ipeodpazopanue
BBIPAXKEHU, COJEPKAIINX CTETIEHU C PAIlMOHATBHBIM MTOKa3aTEJIEM.

[IpumMepsl TpUrOHOMETpUUYECKUX HEpaBEHCTB. [lokazaTenbHble ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTBA.

CucreMbl TMHENHBIX YpaBHEHHUH. PellleHne NpuKIaaHbIX 3a0a4 C MOMOIIBIO
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CUCTEMBI JJUHEWHBIX YPABHEHHM.
CucTeEMBI M COBOKYITHOCTH PAllOHAJIBHBIX YPABHEHNUN U HEPABEHCTB.
[IpumeneHnne  ypaBHEHUM, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKHX 3a7ad M 3aJad M3 pa3InyHbIX o0JacTel HayKu M peasbHOU
KU3HU.

QyHxyuu u epagpuxu

Oyukuus.  Ilepuonnueckue  QyHkiuu. IIpoMexyTkn MOHOTOHHOCTH
¢dbyukiuu. Makcumymbl 1 MUHUMYMBI (yHKuud. HauOosblliee W HauMeHbIee
3HauY€HHE (DYHKIIMHU Ha POMEKYTKE.

Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpaduKu.

[TokazarenbHas u norapudmudeckast GyHKINHI, KX CBOMCTBA U rpaduKu.

Wcnonb3oBanue rpagukoB PyHKIUMA ISl pellieHUs] YPaBHEHUN U TUHEUHBIX
CUCTEM.

Ucnonb3oBanue rpapukoB (QYyHKIMA I8 HMCCIEJOBAaHUS IMPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT MPU PELIEHUH 3a]ad M3 JAPYTHX Y4eOHBIX
MIPEAMETOB U PEATIbHOM KU3HMU.

Hauana mamemamuuecxkoeco ananusa

Henpepoiubie GyHKIIMKU. MeTO MHTEPBAJIOB JIJIsl PEIICHUSI HEPABEHCTB.

[IpousBonnass ¢yHkuuu. I'eomerpuueckuit W PU3HUECKUN  CMBICTT
MIPOU3BOJHOM.

[IpousBoanbie  3nemeHTapHbIX  (GyHKIUNA.  DopMynbl  HAXOXICHHS
MIPOU3BOIHON CYMMBI, TPOU3BEACHUS U YACTHOT'O (PYHKIIHA.

[IpuMeHeHue NpoU3BOIHON K MCCIIETIOBAHUIO (DYHKIIMH HA MOHOTOHHOCTbh U
KCTpeMyMbl. HaxoxxieHue HauOoJIbIIero ¥ HAMMEHBIIIETO 3HAYeHUs (PYHKIIUU Ha
OTpE3KE.

[IpumeHeHne NPOM3BOJHOW 11 HAXOXKACHUS HAWJIYUIIErO pPEIICHUs B
MPUKIAOHBIX 33JadaxX, [JIs OIPENeNIeHUuss CKOPOCTHM IMpolecca, 3aJaHHOTO
dbopmyIion unu rpauKoMm.

[TepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WNurerpan, ero reoMmeTpuueckuid U (usnueckuit cMmbici. Beruucienue
unrterpana no gopmyine Hetorona—IJleitOuuiia.

Tena epawenus

Humuaapraeckas TTOBEPXHOCTD, oOpa3yrorme MATHHAPHIECKON
MMOBEPXHOCTH, OCh IMJIWHJIPUYSCKOM IOBEPXHOCTH. [IWIMHApP: OCHOBaHUSA H
OOKOBasi TMOBEPXHOCTh, O0Opa3ylolias MU OCh; IUIONIaAb OOKOBOM M MOJHOU
MTOBEPXHOCTH.

Konundeckasi moBepXHOCTh, 00pa3yronue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHMYECKOH moBepxHOCTH. KOHYC: OCHOBaHUME M BepIinHA, 00pasyromas u
OCh; TUIOMIAIh OOKOBOH M TIOJHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolue u
BBICOTA; OCHOBAHUS U OOKOBAs IIOBEPXHOCTb.
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Cdepa u map: HeHTp, paauyc, IUaMeTp; IJIOIIaJb MOBEPXHOCTU CQEpHI.
B3aumnoe pacrnionoxxenue cepsl U TIOCKOCTH; KacaTelbHasl MIOCKOCTh K cdepe;
TJI0IIA b CephI.

N3o0pakeHue Ten BpalleHus Ha IIIOCKOCTH. Pa3BépTka NUIMH]Ipa U KOHYCA.

KomOunanmu Ten BpamieHuss W MHOTOTPaHHUKOB. MHOIOTpaHHUK,
OMHUCAHHBIA OKOJIO cdephl; cdepa, BOHMCaHHASS B MHOTOTPAHHUK, WU TEJO
BpaIl[EHUS.

[Tonsatue 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME
MPSIMOYTOJIBHOTO Mapajuieyienumnesa u ciaeacTsus u3 He€. O0bEM MIIHHAPA, KOHYCA.
O0BéM mapa u mIoIaab chepsl.

[lono6ubie Tena B mpoctpaHcTBe. COOTHOWICHHS MEXKIY IUIOMAAIMU
MOBEPXHOCTEH, 00BEMaMU MO00HBIX TEJ.

Ceuenust muiuHApa (MapauieibHO U TEPHEHIUKYISIPHO OCH), CEUYCHHS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIee 4Yepe3 BEPIIMHY), CECUCHUs
miapa.

Bexmopul u xoopounamel 6 npocmpancmee

BekTtop Ha miockoctu U B ipocTpaHcTBe. ClI0KeHNE U BBIYUTAHUE BEKTOPOB.
YMHOKeHHE BEKTOpa Ha 4ucio. PaznoxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mnapamienenunena. Pemienwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWi JAedcTBUl ¢ BekTopamu. [IpsmoyronbHasi cuctema
KoopauHaT B mpocTpancTtBe. Koopmunatel BekTopa. IIpocteitmue 3amaum B
KOOpJIMHAaTaX. YTol Mexay Bekropamu. CkalspHOE NIPOU3BEICHUE BEKTOPOB.
Briuncnenue yrioB Mexy MpSIMBIMU U TJIOCKOCTAMH. KoopauHaTHO-BEKTOPHBIM
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1au.

B€p0ﬂn’ZHOCl’I’lb u cmamucnmuka

UucnoBble  XapaKTEPUCTHKH  CIIyYalHBIX BEJIMYMH: MAaTEMATHYECKOE
OKHMJIAHHWE, JMCIIEPCUsT M CTAHJAPTHOE OTKJIOHEHHE. [Ipumepsl mnpruMeHeHus
MAaTeMaTUYECKOr0 OXUIAHWA, B TOM YHCIIE B 3aJadyaX W3 IMMOBCEJHECBHOM YKHU3HH.
MaremaTuyeckoe OXUAaHUE OMHAPHOW CIydallHOM BeIWYMHBL. Maremaruueckoe
0’KUJAHUE CYMMBI CIIy4YallHbIX BEJIMYHMH. MaTeMaTHYeCKOE 0KUJAHUE U JUCTIEPCUS
r€OMETPUYECKOr0 U OMHOMHAIBHOTO pacipeeICHU.

3aKoH OOJIBIIIUX YUCEN U €TO POJIb B HAYKE, MPUPOJIE U OOIIIECTBE.

BriOopouHbIil METOA MCCIEI0BAHUN.

[Ipumepsl HeENpepbIBHBIX ClOy4YaulHbIX BelIWuuH. [loHATHE O IUIOTHOCTH
pacrpenenieHus. 3aaaqn, NPUBOIAIIME K HOpMaIbHOMY pacnpeaeneHuro. [lonstue o
HOPMAJIBHOM PacCIpeICIICHUU.
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TEMATHYECKOE IJIAHUPOBAHUE YYEBHOT'O KYPCA (110 TOJIAM
OBYYEHUS)

10 kaacc (170 yacoB)

Ne HaumenoBanue MOJyJIEH, KonnuecTtBo yacoB ONeKTpOHHBIE
I/ | pa3lenoB U TeM MPOTrpaMMbl Bcero | Kontpo- | Ipaktu- | (1m¢poBble)
JIbHBIE yecKkHe | 0Opa3oBaTelbHbIE
paboThI paboThl | pecypehl
Monyns 1. «AnreOpa 1 Hauaaa MaTeMaTHYECKOTO aHATU3a»
Paznen 1.1. TToropenue (5-9 ki)
1.1.1 | YUucna:  pauuoHanpHBIE U 4
JCCTBUTEIBHBIE.
1.1.2 | PanmoHanbpHbIC ypaBHEHUS 4 https://campus.fa.ru
1.1.3 | PanioHanpHbIe HEPABEHCTBA 4 1
HToro nmo pazgeny 12 1
Paznen 1.2. ®ynkuun u rpaduku
1.2.1 | ®yskuun M UX OCHOBHBIE 2
cBolicTBa. I'paduk GyHKIUH
1.2.2 | CreneHsb C 1eNbIM MTOKA3aTeNIeM 1 https://campus.fa.ru
1.2.3 | Crenennas QpyHKIHS 2
HToro nmo pazgeny 5
Pasnen 1.3. MppaunonansHble ypaBHEHMsSI 1 HEPABEHCTBA
1.3.1 | Kopens n-o#i creneHu 4 https://campus.fa.ru
1.3.2 | ippaunoHaJbHbIE YpaBHEHUS 6 1
1.3.2 | ippaunoHaibHbIe HEPABEHCTBA 3
Hroro no pazneny 13 1
Paznen 1.4. TpuronomeTpus
1.4.1 | T'eomeTpuueckue omnpeneneHus 2
TPUTOHOMETPUUECKUX
GyHKIMIA
1.4.2 | TpuronoMmeTrpudeckasi OKpPYX- 9 1
HocTh. IlpeoOpazoBanue Tpu-
TOHOMETPHUECKUX BBIPAKCHUHI
1.4.3 | ObpatHble TPUTOHOMETpUUEC- 8
kue ¢pyHkuun. Pemenue Tpuro-
HOMETPUYECKUX YpaBHEHHUH
1.4.4 | CpoiicTBa u rpaduKu 6 1
TPUTOHOMETPUUECKUX ¢byH-
KLIWH 4YHCIIOBOTO apryMeHTa U
00paTHBIX K HUM
Hroro no pazneny 25 2
Pasnen 1.5. 3agaun npukiaagHoro xapakrepa
1.5.1 | TekcroBbie 3a/1aun Ha 2 https://campus.fa.ru
COCTaBJICHHE YpaBHEHHUI
1.5.2 | ITocimenoBaTeIbHOCTH H 2
MIPOrPECCUH
1.53 | 3agaun ¢  DKOHOMHYECKUM 6 1 https://campus.fa.ru
coJiepKaHUEM
Hroro no pazneny 10 1

Monyns 2. «I'eometpusi»
Pazpen 2.1. BBenenue B cTepeoMeTpHUIO
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2.1.1 | ba3oBble TOHATUS CTEPEOMET- 4
puM:  Touka, IpsAMas U
MJIOCKOCTh — M UX CBOMCTBa

2.1.2 | Uzo0paxenune 4
MHOTOTPaHHUKOB Ha PUCYHKax

2.1.3 | [lonsaTHE 00 aKCHOMATHYECKOM 2
MTOCTPOECHUH CTEPEOMETPUHI

HToro nmo pazgeny 10

Paznen 2.2. B3aumHOe pacnosio;keHUe NPsIMBIX U TNIOCKOCTEN B IPOCTPAHCTBE

2.2.1 | IlpsaMble B IPOCTPAHCTBE 2

2.2.2 | IlapannenbHOCTh TPAMBIX H 4
MJIOCKOCTEN B IPOCTPAHCTBE

2.2.3 | IlapannenbHOCTh TIOCKOCTEN B 5
MIPOCTPAHCTBE

224 | Vrasl  Mexay — OpSIMBIMH, 4 1

MIJIOCKOCTAMU U MCIKIY HpHMOI;'I
1 TIJIOCKOCTBIO B ITPOCTPAHCTBC

2.2.5 | llepneHANKYIAPHOCTD TMPSAMOH 4
U TUIOCKOCTHU B IPOCTPAHCTBE

2.2.6 | llepneHAUKYIAPHOCTE  JIBYX 5
MJIOCKOCTEN B IPOCTPAHCTBE

2.2.7 | PaccrossHe MeXIy TOYKOH MU 6 1
IUIOCKOCTBIO, MEXAy Mapal-
TeTbHBIMH PSAMOM u
TJIOCKOCTh U TNIOCKOCTAMH
HToro nmo pazgeny 30 2
Pa3nen 2.3. MHoOrorpaHHuKu
2.3.1 | Ilpuzma 5
2.3.2 | Ilmpamuga 5
2.3.3 | O0beM MHOTOTpaHHUKA 4 1
HToro nmo pazgeny 14 1
Pasnen 2.4. Tloropenue u 0000IICHNE
2.4.1 | IlocTpoeHne cedeHUH 8
2.4.2 | BeluuClIeHNE pacCTOSHUN H 6 1
YTJIOB
HToro nmo pazgeny 14 1

Monyns 3. «BepoATHOCTb U CTaTUCTUKA
Pazpen 3.1. BBeneHue B TeOpUIO BEPOSITHOCTEH

3.1.1 | CraTucTH4eckne JaHHBIC: 4
OIIMCaHue u MepBUYHAS
00paboTKa TaHHBIX
3.1.2 | DneMeHTHI KOMOMHATOPUKHI 4 https://campus.fa.ru
HToro nmo pazgeny 8
Paznen 3.2. CniyyaifHbie cOOBITHS
3.2.1 | Cnyuaiinbie OTIBITHI " 2 https://campus.fa.ru
CIIydaifHbIe COOBITHSI
3.2.2 | Oneparu Haj COOBITHSIMH 2
3.2.3 | Knaccuueckoe, reomeTpuyec- 2
KO€ U CTaTHCTHYECKOE Ompee-
JICHUS1 BEPOSITHOCTH COOBITHUS
3.2.4 | YcnosHsle BepositTHocTH. DIIB 4 1
HToro nmo pazgeny 10

Paznen 3.3. Ciyyaiinbple BETMYUHBI

W

33.1 | CrnydaiiHbIe BEIWYMHBL M HX
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3aKOHBI pacnpeielICHHsI
3.3.2 | 3aBUCUMBIE U HE3aBUCUMBIC 3
ciny4aiineie BenuyuHbl. CoOB-
MECTHBII 3aKOH pacmpeerne-
HUS IBYX CIYYalHBIX BEIHYUH
3.3.3 | UucnoBble XapaKTEepUCTUKU 6 1
CIy4allHBIX BEJIMYMH U UX
CBOMCTBa
3.3.4 | Cepun MTOBTOPHBIX 4
HE3aBHCHUMBIX MCIIBITAHUN
HToro nmo pazgeny 16 1
PesepBroe BpeMsi (obmree 3
MTOBTOPEHUE)
OBUIEE KOJIMYECTBO YACOB | 170 10
1O TTPOI'PAMME

11 kaacc (170 yacoB)

Ne HaumenoBanue MOJyJIEH, KonnuecTtBo gacoB ONeKTpOHHbBIE

I/ | pa3lenoB U TeM MPOTrpaMMbl Bcero | Koutpo- | Ipaktu- | (1 poBble)
JIbHBIE yeckue | 00pazoBaTelbHBIC
paboThI paboThl | pecypehl

Monyns 1. «AnreOpa 1 Hauaaa MaTEMaTHYECKOTO aHATU3a»

Pasnen 1.1. Iloka3arenpHble YpaBHEHHS

1 HCPABCHCTBA

1.1.1 | Ctenenp ¢  panuOHAILHBIM 3 https://campus.fa.ru
MOKa3aTesIeM

1.1.2 | Tloka3atenbHble YpaBHEHMUSI 3

1.1.3 | Iloka3arenpHas QyHKIHS 1

1.1.4 | Tloka3aTenpHbIE HEPABEHCTBA 5 1

HToro nmo pazgeny 12 1

Paznen 1.2. Jlorapudmudeckre ypaBHEHHS U HEPABEHCTBA

1.2.1 | Jlorapudm u ero cBoiicTBa 3 https://campus.fa.ru

1.2.2 | Jlorapudmuueckie ypaBHEHHSI. 3
[Tonstue O/13

1.2.3 | Jlorapudmuueckasi QyHKIHsS 1

1.2.4 | Jlorapudmuuaeckue 5 1
HEpaBEHCTBA

Hroro no pazneny 12 1

Pasnen 1.3. Tpuronometpus

1.3.1 | Pemienne  TpuronomeTrpudec- 4
KHX ypaBHEHHUH (IOBTOpEHHE)

1.3.2 | Tpuronomerprudeckue 2
HEpaBEHCTBA

HToro nmo pazgeny 6

Paznen 1.4. OcHoBbI quddepeHInaTbHOr0 HCUUCICHUS

1.4.1 | [lonaTue mpegena mnociaeao- 2
BaTENBLHOCTH U PYHKIMHK

1.4.2 | IlpousBoanast GyHKIUH 6

1.4.3 | [lpumeneHne MPOU3BOJHON K 6 1 https://campus.fa.ru
3aJadam UCCIIeIOBAHUS
GyHKIMIA

1.4.4 | YpaBHeHUE KacaTeIbHOM 4

1.4.5 | IlpumeHeHne NpPOU3BOJHON B 4

OKOHOMMKC
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HToro nmo pazgeny |

22 |

Pazpen 1.5. OCHOBBI UHTETPATBHOTO UCUUCIICHHUSI

1.5.1 | IlepooOpasHas 2

1.5.2 | OnpeneneHHbli  UWHTErpal U 4 https://campus.fa.ru
€ro reoMeTPUYECKHIA CMBICTT

HToro nmo pazgeny 6

Paznen 1.6. O6001eHHEe 1 TOBTOPEHHE

1.6.1 | Cuctemst ypaBHEHUI u 6
HEPaBEHCTB

1.6.2 | DneMEHTBI TEOPUH YHCET 4

HToro nmo pazgeny 10

Monyns 2. «['eomeTpus»

Pasnen 2.1. Tena BpammeHus

2.1.1 | Cdepa u map 3

2.1.2 | lnnunap 3

2.1.3 | Konyc 3

2.1.4 | B3auMHOE pAaCIIOJIOKEHUE TeEI 4
BpaleHUs

2.1.5 | B3auMHOE pAacIOIOKEHUE TeI 4
BpaleHUs] 1 MHOTOIPaHHUKOB

2.1.6 | OObeM Ten BpalleHus 3 https://campus.fa.ru

HToro nmo pazgeny 20

Pasnen 2.2. KoopauHathl 1 BEKTOPBI B IPOCTPAHCTBE

2.2.1 | Cucrema KOOpAWHAT B 4
MPOCTPAHCTBE

2.2.2 | BeKkTopbl B IPOCTPAHCTBE 4

2.2.3 | KoopanHaTHO-BEKTOPHBIN 12
METOA  peUleHus 3ajad B
CTEPEOMETPHHU

HToro nmo pazgeny 20

MO,Z[YHL 3. <<BepOﬂTHOCTB U CTaTUCTHUKA»

Pasnen 3.1. JIuckpeTHble caydaiHble BETUYMHBI

3.1.1 | 3akoHsl pacnpeneneHus 4
CITy4aiHbIX BEJIMYHH

3.1.2 | YucnoBble  XapaKTEPHCTHKH 4 https://campus.fa.ru
CIy4allHBIX BEJIMYMH M WX
CBOMCTBa

3.1.3 | 3akoH 0OIBLINX YUCET 4

HToro nmo pazgeny 12

Pa3nen 3.2. HenpepriBHBIE ciTyyaiiHbIE BEIMYHHBI

3.2.1 | PaBHOMepHBII 3aKO0H 4
pacnpeaencHus

3.2.2 | HopmanpHbIi 3aKOH 6
pacnpeaencHus

HToro nmo pazgeny 10

Pasnen 3.3. DneMeHTBI MATEMATUUECKON CTATUCTUKHA

3.3.1 | IToHsTHE TOYEUHEIX OIEHOK 4
3.3.2 | IlonsaTue HMHTEPBATIBHBIX 4
OLICHOK
3.3.3 | IlonsaTue 0 MIPOBEpKE 4
CTaTUCTUYCCKUX THITOTE3
Hroro no pazneny 12
PeseprHoe BpeMs (obmee 28 https://campus.fa.ru
MTOBTOPEHUE)
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OBIIEE KOJMYECTBO YACOB | 170 10
1O TTPOI'PAMME

METOAUYECKOE OBECIIEYHEHHE

HUCITIOJB3YEMBIE YYEBHUKHU U IOCOBUSA

1. Maremartuka: anreOpa W Hadalla MaTEMaTHYECKOTO aHalIN3a, reOMETpHS.
AnrebOpa U Hayajla MaTEeMaTUYECKOTO aHaiu3a. 0a30BbIA U yIrTyOJEHHBIN
ypoBau. AnumoB II.A., Konsrum IO.M., TkaueBa M.B. u npyrue.
AxuuonepHoe obiectBo «M3naTensctBo «IIpocBemienue.

2. Maremaruka: aiareOpa M Hayajla MaTeMaTHYECKOrO0 aHajau3a, T'€OMETpHs.
['eomeTpusi. 6a30BbIi U yriayOneHHbl ypoBHuU. ATtanacsiH JI.C., Byty3os
B.®., Kagomnies C.b. u apyrue. AknuonepHoe oOmiectBo «M3aaTenbcTBO
«IIpocseienuey.

JIUTEPATYPA U UHTEPHET-PECYPCbI

1. PaGouas mporpamma kypca «Maremaruka: Asnrebpa W Hayana
MaTeMaTU4YecKoro ananusza. leoMerpus» (yrayOJieHHBIM ypOBEHB) K
npeamerHor nuHun yuyeOHukoB JI.C. Artanacsin 10-11 kmaccsl. / COopHHK
pabounx mnporpamm. ['eomerpust (coct. T.A. bBypmucrpora) -M.:
[Ipocsemienue.

2. B.W. I'muz0ypr, MaremaTtuka. AnreOpa 1 Hadajia MaTeMaTUYECKOTO aHaln3a.
10 xnacc. Kontponbshbie padoThl. ba3oBelil n yriyosnenssiii yposau. @I'OC.
-M.: Muemo3uHa, 2019.

3. B.W. I'mu30ypr, MaremaTtuka. AnreOpa 1 Hauajia MaTeMaTUYECKOT0O aHalu3a.
11 xnacc. Kontponbshbie padoThl. ba3oBeiil n yriyonenssiii yposau. @I'OC.
-M.: Muemo3uHa, 2019.

4. JI.LA. AnekcanapoBa, MaremaTtuka. AnreOpa ¥ Hayajga MaTeMaTHYECKOTO
ananmu3za. 10 kmacc. CamoctosrenbHble pa0doThl. ba3oBblil UM yriyOneHHbIN
ypoBHH. ®I'OC. -M.: MHemo3uHa, 2019.

5. JLA. AnexkcannpoBa, Marematuka. Anredpa W Hadajlla MaTEMAaTH4YECKOIO
ananu3a. 11 kmacc. CamoctosdrenbHble pa0doThl. ba3oBblil U yriyOneHHbIN
ypoBHH. ®I'OC. -M.: MHemo3uHa, 2019.

6. A.I'. MopnkoBuy, MaremaTuka. Anredpa M Hayajga MaTEMaTHYECKOTO
ananu3a. 10 kxmacc. ba3zoBeli M yrimyOneHHbId ypoBHH. MeTonnuyeckoe
nocobue s yuutens. M.: Muemosuna, 2019.

7. AI'. MopnkoBuy, Marematuka. Anredpa M Hayajga MaTEMaTHYECKOTO
aHanu3a. llkmacc. ba3oBblii u yrayOneHHbI ypoBHU. MeTtonnuyeckoe
nocobue s yuutens. M.: Muemosuna, 2019.

8. OtkpoiThiil 0ank EI'D 2020, 2021 rr: http://mathege.ru/or/ege/
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9. lludpoBbie oOpazoBaTenbHble pecypcbl W3 Eaunoil komnexkuuun [{OP
http://schoolcollection.edu.ru/

10.www.edu — "Poccuiickoe oopazoBanue" deaepanbHbIi MOPTAI.

11.www.school.edu — "Poccuiickuii 0611e00pa3zoBaTeaIbHBIN MOpTaT".

12.www.school-collection.edu.ru/ Enunas KOJUIEKIIHS U (ppoBHIX
o0pa3oBaTeILHBIX PECYPCOB U JIP.

13.www.alleng.ru.

14.MunuctepctBo oopazoBanusi PO: http://www.ed.gov.ru/ ; http://www.edu.ru

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

16.HoBsie TexHOMOTUM B 00pa3oBaHuM: http://edu.secna.ru/main

17.11lyreBoauTens «B MUpe HAyKW» IS LIKOJIBHUKOB:
http://www.uic.ssu.samara.ru

18.Merasuanukinonenus Kupumia u Medoaus: http://mega.km.ru

19.Caiitel «OHITUKJIOTE TUI» http://www.rubricon.ru/;
http://www.encyclopedia.ru

20.http://mathc.chat.ru/ maTemaTuueckuii Kauemao0cKko;

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

22.3a1a4HuK
http://www.intelteach.ru/UMPcatalog/f v801/u_w801/f x801.esp?path=web
%?2Findex.htm

23.http://matematika-na5.narod.ru/ - maremaruka Ha 5! Cailt anga yuuteneu
MaTEeMaTHKH;

24 http://www.alleng.ru/edu/math1.htm - k ypoky Marematuku;

25.http://www.uchportal.ru/ - yauteabckuii moprai.

26.Caiit s camooOpa3oBaHUs U OH-JIAMH TecTupoBaHus: http://uztest.ru/
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