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MOSICHUTEJIBHASA 3AIINCKA

PaGouass mporpamMmma mno yudeOHOMY mnpeamety «MaremaTuka» 0a30BOro
ypoBHs 411 o0ydarouxcst 10-11 kimaccoB pazpadborana Ha ocHoBe DenepanbHOro
roCcyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEeAHETo 001ero o0pa3oBaHusl, ¢
y4€TOM  COBPEMEHHBIX  MHPOBBIX TpeOOBaHMIA, TIPEIBSBIISIEMBIX K
MaTreMaTU4ecKoMy oOpa3oBaHUIO, W TPAJAUIMUNA POCCHMCKOTO 0Opa3oBaHMUsL.
Peammzanus mporpaMMbl 00€CTICUUBAET OBIIAJCHUE KITFOUEBBIMU KOMIIETEHITUSIMH,
COCTaBJISIIONIIIMU  OCHOBY JUISI CaMOPA3BUTHUS W HEIMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh  OOMIEKYIhTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIHLHOTO PAa3BUTHUSA
JUYHOCTU O0YYarOUIUXCSI.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA
«MATEMATHUKA»

B paGoueit mporpamme yuTeHbl uaeu U nosioxenust «Konnenuuu pazButus
MaremaTudyeckoro oopazoBanusi B Poccuiickoit denepaunn». B coorBeTcTBUM €
Ha3BaHHEM KOHIEIMIINKM, MaTeMaTU4eckoe oOpa3oBaHUE OJDKHO, B YAaCTHOCTH,
MPEJOCTABIATh KAXKJIOMY OOydarolmeMycss BO3MOXKHOCTbh JOCTHXKEHUSI YPOBHS
MaTE€MaTUYECKUX 3HaHWI, HEOOXOIMMOro JUIsl AaJIbHEHWIIEH YyCHENIHOW >KU3HHU B
oOmectBe. MIMEHHO Ha pellleHHe 3TOW 3aJayd HalejleHa pabodas mporpamma
0a30BOr0 YpOBHSI.

B snoxy nudpoBoit Tpancpopmaluu Bcex cep 4enoBeuecKon 1esITeNbHOCTH
HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 0a30Boii
MAaT€MAaTHYECKOW TMOATOTOBKU. YK€ B WIKOJE MAaTeMaTUKa CIYXUT OIMOPHBIM
MPEAMETOM JIJI U3YUYEHUS CMEXKHBIX TUCIUILINH, a B 5KU3HU MOCIIE IIKOJIbI PEATIbHOM
HEOOXOJIUMOCTBbIO  CTAHOBHUTCSI HENPEPHIBHOE O00pa3oBaHUE, UYTO Tpedyer
TOJTHOIIEHHOW 0a30BoM 00111€00pa30BaTeIbHON MOATOTOBKH, B TOM YHCIE |
MaTeMaTUYecKod. ITO OOYCJIOBJIEHO TEM, YTO B HAlllM JHU PACTET YHUCIO
CIIELIMAJIbHOCTEM, CBSA3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MATEMATUKU: U B
chepe PKOHOMHKH, U B OHM3HECE, U B TEXHOJOTMYECKHUX O0NacTsIX, U JaXKe B
ryMaHuTapHeix cdepax. Takum oOpa3oM, Kpyr oOyd4aromuxcs, i KOTOPBIX
MAaTEMATUKA CTAHOBUTCS 3HAYUMBIM MPEIMETOM, CYIIECTBEHHO PACIIUPSIETCS.

[IpakThyeckass TMOJIE3HOCTh MaTEeMaTUKW OOYyCJIOBJIEHA TEM, 4YTO €€
MpeaMETOM  SIBISIOTCS  (yHIAAMEHTalIbHble  CTPYKTYpbl  HAIlIETO  MHpa:
MPOCTPAHCTBEHHbIE (OPMBI M KOJUYECTBEHHBIE OTHOIICHHUS OT MPOCTEUIINX,
YCBaWBAaE€MbIX B HETIOCPEICTBEHHOM OIIBITE, /IO IOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX
UL Pa3BUTHS HAyYHBIX M TEXHOJOTHYECKHX HUJeW. be3  KOHKpETHBIX
MAaTEMATUYECKUX 3HAHUM 3aTPYJHEHO IIOHUMAaHWE IPUHIIMIIOB YCTPOMCTBA M
WCIIOJIb30BAaHUS ~ COBPEMEHHOW TEXHHMKH, BOCHOPUSATHE W  UHTEPHpPETALIHS
pa3HOOOpa3HOW COLMAIBHOM, SKOHOMUYECKOW, TMOJUTUYECKON uH(MOpMalNH,
ManoddpeKTUBHA MOBCEIHEBHAS MPAKTUYECKAs JIeATeIbHOCTh. KaxkioMmy uenoBeky
B CBOEW JKW3HU NPUXOAUTCS BBINOJIHATH JOCTATOYHO CJOXHBIE PACUETBl U
COCTaBJISATh HECJIOKHBIC AITOPUTMBbI, HAXOJAUTH HYKHbIE (POPMYJIBI U IPUMEHSITh UX,
BJIAZIETh NMPAKTUYECKUMHU NMPUEMAMU F'€OMETPUUYECKUX U3MEPEHUU U MOCTPOECHUM,
yuTaTh HHGOPMAIIUIO, TPEICTABICHHYIO B BUJE TAOUII, TUarpaMm U rpa)uKoB, >KUTh



B YCJIOBHSIX HEOMPEACIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapaKTep CIydailHbIX
COOBITHH.

OpHoBpeMeHHO ¢ pacmmpeHueM cdep NpUMEHEHUsT MaTeMaTUKd B
COBPEMEHHOM 00I1IecTBe BCE O0jiee BaKHBIM CTAaHOBHUTCS MaTeMaTHUYECKWU CTUIIb
MBIIIUICHUS, POSBIISIIONIMICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce
M3y4YeHUs] MaTEMaTUKH B apceHal NPUEMOB M METOJOB MBIIIJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30oM BKIIOYAIOTCS HHIAYKUUS M JAEIyKUus, 000OlIeHue u
KOHKpEeTH3allus, aHajdu3 M CHHTe3, KilaccupuKamms ¢ CUCTeMaTH3allus,
abctparupoBanue v aHaIorusi. OOBEKThl MATEMATUUECKUX YMO3AKIIOUEHUH, IPaBUIia
UX KOHCTPYUPOBAHMSI PACKPBIBAIOT MEXaHU3M  JIOTUYECKUX TMOCTPOCHHU,
CIOCOOCTBYIOT BbIPaOOTKE yMEHUs (POPMYITUPOBaTh, 0OOCHOBBIBATH U JOKA3bIBAThH
CY)XJIEHUSI, TEM CaMbIM pPa3BUBAIOT JIOTHUYECKOEe MbIluieHHe. Beaymas poib
MPUHAIICKUT MaTeMaTUKe B (POPMHUPOBAHUN aAJTOPUTMUYECKOW KOMITOHEHTHI
MBIIIUICHUSI ¥ BOCHHUTAHUM YMEHUU JEHCTBOBATH IO 3aJaHHBIM aJITOpPUTMaM,
COBEPIICHCTBOBATh M3BECTHBIE U KOHCTPYUPOBATh HOBbIE. B mpoliecce perieHus
3a/1a4 — OCHOBHOM yueOHOM JesTeTbHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS
TBOpYECKas ¥ MIPUKIJIaJHAS CTOPOHBI MBIIIIJICHHUS.

OOyueHne MaTemMaTHKE JTAET BO3MOXKHOCTh Pa3BUBATh y y4YallUXCsl TOUHYIO,
palroHaIbHYI0 U UHGOPMATUBHYIO pe4b, YMEHHE OTOMPATH HauOO0JIee MOIXOISIIIHE
SI3bIKOBBIE, CUMBOJIMUECKHE, rpadUuuecKue CpeacTBa JJIsl BRIPAKEHUS CYKJICHUMN U
HArJISTHOTO UX MPEeICTaBICHHUS.

Heo6xo1uMbIM KOMIIOHEHTOM OOIIEH KYJIbTYPhl B COBPEMEHHOM TOJIKOBAHUH
SBsSEeTCS oO0Ilee 3HAKOMCTBO C METOJaMH TIO3HAHUS JEHWCTBUTEIBLHOCTH,
MPEJCTAaBICHHE O TpeAMEeTe M METOJE MaTeMaTHKH, €ro OTJIWYHS OT METOJIOB
€CTEeCTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOCHHOCTSX MPUMEHEHUSI MaTEMATUKHU
JUISL pELICHUs] HAy4YHBIX M MPUKIAIHBIX 3a1ad. TakuMm oOpa3oMm, MaTeMaTH4ecKoe
o0Opa3oBaHKe BHOCUT CBOM BKJIaJl B pOpMUPOBAHUE OOIIECH KYJIbTYpbl YEIOBEKA.

N3ydenne MaremMaTUKH CIOCOOCTBYET HSCTETHYECKOMY BOCHUTAHUIO
YeJIOBeKa, MOHUMAHUIO KPAacOThl U M3AIIECTBA MAaTEMaTUYECKUX PACCYKICHHM,
BOCIIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHUIO UJIEU CUMMETPUH.

HEJU U3YUYEHUSA YUEBHOI'O IPEIMETA «MATEMATUKA»

[IpuopurernbiMu nensimu oOyueHust Maremaruke B 10-11 kinaccax Ha 6azoBom
YPOBHE SIBIISIFOTCS:

o (dbopMUpOBaHUE LEHTPAIBbHBIX MATEMATHUYECKUX MOHSATUN (YHCIIO,
BEJIMUMHA, TreoMeTpuyeckas ¢urypa, IMepeMeHHas, BEPOATHOCTb, (QYHKIIHS),
00€eCleYnBaOIINX MPEEMCTBEHHOCTh W TMEPCIEKTUBHOCTh MaTeMaTHYECKOrO
o0Opa3oBaHUs 00YUaOIINUXCS;

o MOJIBEICHUE YYaIllUXCs Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MATEMAaTHKUA M OKPY>KAIOIIEro MHUpa, MOHMMaHWE MaTeMaTUKH Kak
4acTHu O0lIeH KyIbTYphl UeJIOBEUECTBA;

o Pa3BUTHE UHTEIUVIEKTYaJIbHbBIX U TBOPUYECKUX CIOCOOHOCTEN ydaruxcs,
MO3HABATEIbHOW AaKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUM, KPUTHUUYHOCTU
MBIIUICHUS, THTEPECa K U3YUCHUIO MAaTEMaTUKH,



o dbopmupoBanre (YyHKIUOHATBHOM MaTEMaTUYECKONM TIPaMOTHOCTH:
YMEHHUS pAaclO3HaBaTh MAaTEMATHUECKHE acCleKThl B PEATbHBIX HKU3HEHHBIX
CUTyallMsIX W TPU W3YYCHUH JAPYTHX YYEOHBIX TMPEAMETOB, TMPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYIUPOBAaTh UX HA SI3bIKE MATEMATUKHU U
co37aBaTh MAaTEMAaTUYECKUE MOJENIH, MPUMEHATh OCBOCHHBIM MaTeMaTHYEeCKUU
amnmapar Ui peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH U
OIICHUBAThH IMOJY4YEHHbIE pe3yabTaThl. (OCHOBHBIE JIMHUM COJAEP)KaHUS Kypca
matematnkn B 10-11  xmaccax: «Ywucnma u  BblUMCTEHUs», «AJredpa»
(«AnreOpanyeckue BBIpOKEHUS», «YpaBHEHUs U HepaBeHCTBa»), «Hauana
MaTeMaTh4deckoro aHammsay, «leomerpus» («['eomerpuyeckne ¢GUTYpel U HX
cBoiicTBa», «l3MepeHHe TEOMETPUUYECKUX BEIWYHUHY»), «BeposTHOCTh U
CTAaTUCTUKAY. [{aHHbIE TIMHUY PA3BUBAIOTCS MapaJlIEIbHO, KaXK/1asi B COOTBETCTBUU C
COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT JIPYTOii, a B TECHOM KOHTaKTe
u B3aumojieicTBuu. Kpome 3Toro, ux oObEAMHSIET JOTMYECKAs COCTABISIONIAs,
TPAIUIIMOHHO TMpHUCYIIas MaTeMaTHKE W MPOHU3BIBAIONIAS BCE MAaTEMaTUYECKHE
Kypchl U coxaepxarenbhble JuHud. CdopmynupoBannoe B DenepanbHom
rocyJJapCTBEHHOM 00pa30BaTEIbHOM CTaHJApTE CPEeAHEro o0miero oOpa3oBaHUs
TpeOOBaHUE «BIIAJICHHE METOJaMHU J10Ka3aTelIbCTB, AITOPUTMAMHU PEIIECHUs 3a/ad4;
yMeHue (GOpMyIHpPOBAThH OMpPENCNeHUs, aKCHOMBI M TEOPEMBI, MPUMEHSITH WX,
MIPOBOJIUTH JOKAa3aTeJIbHBIE PACCyKJACHUSI B XOJI€ PEIICHUs 3a7a4y» OTHOCUTCS KO
BCEM KypcaM, a (OpMHUPOBAHUE JOTUYECKUX YMEHHUHU pacupenenseTcss Mo BCeM
rojiaMm oOy4eHuUs Ha YPOBHE CpeTHETO 00111er0 00pa3oBaHuUs.

Leau n3yuyeHus oTaeJJbHBIX MOTYJIeit

Monynb «AnreOpa 1 Hauajia MaTEMaTUUYE€CKOTO aHATU3ay SIBJISETCS OJHUM U3
HanOoJiee 3HAYUMBIX B TPOrpaMMe CTapiiei MIKOJIbI, TOCKOJIbKY, C OJHON CTOPOHHBI,
OoH ofecrneunBaeT  HMHCTPYMEHTaJIbHYIO  0azy  Juisi  U3y4eHUs  BcexX
€CTECTBEHHO-HAYUHBIX KYpPCOB, a C JIPYrol CTOPOHBI, POPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIIJICHUE yUaIlINXCs HA YPOBHE, HEOOXOAMMOM JJIsl OCBOCHUS KYpCOB
nHpopMaTHKHU, OOIIECTBO3HAHMS, HMCTOPUH, CIOBECHOCTH. B pamkax naHHOro
MOJIyJISI y4alllhuecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HayKH,
KoTopasi (OpMyJUPYEeT CBOU JIOCTHXKEHHSI B MaTeMaTU4YECKOU (opme.

Kypc anreOpsl u Hauan MaTeMaTHUeCKOro aHajau3a 3aKJiaJbIBAa€T OCHOBY JIJIst
YCHENTHOTO OBJAJACHUS 3aKoHaMHU (U3UKHA, XUMHUH, OWOJIOTHH, TTOHUMAaHUS
OCHOBHBIX TEHJICHIIMHA 5SKOHOMUKM M OOIIECTBEHHOW IKW3HU, [O3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX NMU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BAaTh UX B MOBCEAHEBHOW XKU3HU. B TO ke Bpemsi OBlaJieHHE
a0CTpaKTHBIMM ¥ JIOTUYECKH CTPOTUMH MATEMaTHYECKUMHU KOHCTPYKIHSMHU
pa3BUBAaeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPKIEHUSI, UCIOIB30BaTh 000O0IIEHNE W KOHKPETU3AIHI0, aOCTparupoOBaHUE U
aHaJoruio, GOpMUPYET KpEaTUBHOE U KPUTHUECKOE MbIIUIeHHE. B xome u3ydenus
anreOpbl M HayaJl MATEMAaTHYECKOrO aHaliW3a B CTapliedl IIKoJe ydalluecs
MOJIYYalOT HOBBIM OMBIT PEMICHUS TMPUKIATHBIX 3a7ad, CaMOCTOSITEIIBHOTO
MOCTPOEHUST MAaTEeMATHUYECKUX MOJIETICH pPEaIbHBIX CUTYallMid W WHTEPIpPETaIun
MOJIYYCHHBIX  PEMIeHWH,  3HAKOMSTCS C TMpUMEpaMd  MaTeMaTHYeCKHX



3aKOHOMEpPHOCTEM B NPUPOJE, HAYKE U B MCKYCCTBE, C BBJAIOIIUMHUCS
MAaTeMaTUYECKUMHU OTKPBITUSIMU U UX aBTOPAMMU.

Monynbs o0nagaeT 3HaUUTEIbHBIM BOCIIUTATEIbHBIM TOTEHIUAIOM, KOTOPBIN
peayin3yercsi Kak yepe3 y4eOHbIl marepual, CIoCOOCTBYIOIIHKA (OPMUPOBAHUIO
HAay4YHOI'O0 MHUPOBO33pPEHUs, TaK M 4Yepe3 cHeuupuKky ydyeOHOU IesTeIbHOCTH,
TpeOyrolen CaMOCTOSITENIBHOCTH, aKKypaTHOCTH, MPOAOJKUTEIBHOU
KOHIIEHTPAIlM BHUMAaHMS U OTBETCTBEHHOCTH 32 ITOJIYyYECHHBIN pe3yJIbTaT.

B ocHoBe MeTo1MKuM 00yUeHHs aJireOpe M HayalaM MaTeMaTH4eCKOro aHajanu3a
JIEKUT JEATETbHOCTHBINA MPUHLIUN O0y4YESHUSI.

B crpyktype moayne «Anrebpa ¥ Hadajga MaTEMaTUYECKOIO aHAIU3a»
MOYHO BBIJICTIUTH CIEAYIOIIUE COAEPKATENBHO-METOINYECKNE JIMHUM: «YHuncma u
BbIUUCIEHUS», «DyHKIMU U rpaduku», «YpaBHEHHS U HepaBeHCTBay», «Hauana
MaTeMaTU4YeCKOro aHainmsa», «MHo)kecTBa M JIOTMKa». Bce OCHOBHBIE
COZIEP/KATEIIBHO-METOAUYECKNE JIMHUM H3Y4YaroTCsl Ha NPOTSHKEHWH JABYX JIET
oOydeHusi B CTapuleil MIKOJe, €CTECTBEHHO IOMOJIHSSA APYr Apyra U MOCTEIEHHO
HACBHIAsCh HOBBIMUA TEMAaMM U pa3zeraMi. MOKHO C YBEPEHHOCTBIO CKa3aTh, YTO
JaHHBIA MOJYJIb SIBJISIETCSI MHTErPAaTUBHBIM, IOCKOJBKY OOBEOUHSET B cele
coJlep>KaHME HECKOJbKHX MAaTEeMaTHYECKHX JUCLUUIUIMH: aaredpa, TPUrOHOMETpus,
MAaTE€MaTHYECKUM aHaJIN3, TEOPHUs MHOXKECTB U np. [lo mepe Toro, kak y4aniuecs
OBJIAJIEBAIOT BCE 0Oojee I[MMPOKUM MAaTeMaTHYECKUM amnmapaToM, Yy HHX
MOCTIeIOBATENbHO  (DOPMUPYETCSI M COBEPILIEHCTBYETCSI YMEHHE  CTPOUTH
MaTeMaTUYECKYIO MOJENb PEANbHON CUTYallH, IPUMEHATH 3HAHMS, II0JyYCHHBIE B
Moayjne «Ainredpa W Hayala MaTeMaTHYeCKOro aHaliu3ay, [UIsl peleHus
CaMOCTOSITETbHO  C()OPMYIMPOBAaHHOM  MaTeMaTHMUECKOM 3a7aud, a 3aTreM
MHTEPIPETUPOBATH MOJTYYEHHBIA PE3YIIBTAT.

ConepxaTenpbHO-METOANYECKAs JIMHUA «YHCIIa ¥ BBIYHACICHUS» 3aBEPIIACT
(opMUpOBaHNE HAaBBIKOB MCIIOJIb30BAHUS JEHCTBUTENBHBIX YUCEI, KOTOPOE OBbLIO
Ha4yaTO B OCHOBHOM IKoJjie. B crapmieil mkosie ocoboe BHMUMAaHHE YIENAETCS
(OpMHUPOBAHHIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOUIUX B CeO0s
UCIIOJIb30BAaHUE PA3NIMYHBIX (OPM 3alHUCH JACHUCTBUTEIBHOIO YHCIA, YMEHHE
pallMOHATBHO BBINIOJHATh JEUCTBUS C HUMH, J€JIaTh MPUKUJIKY, OLIEHUBATH
pesynbTar. OOyuwaromuecs IMOJIYy4YaloT HaBBIKM NPHOIMKEHHBIX BBIYMCIECHUM,
BBINIOJTHEHUS] JACUCTBHM C YWCIaMM, 3allCaHHBIMU B CTaHAAPTHOM (Qopme,
HCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YNCIOBBIX BBIPAKECHUM.

JIunna «YpaBHEHHMS M HEPABEHCTBA» PEANM3YETCS HA IMPOTSKEHUH BCETO
oOydyeHHMs] B CTaplied IIKOJIe, MOCKOJbKY B KaXJOM pasleie MNporpaMMbl
IIPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3aJay. YYallMecs OBJIAIEBAIOT
Pa3IMYHBIMA METOJAMHU PEIIEHUs LEJNbIX, PalHOHAIbHBIX, HPPALHOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUECKUX UM  TPUTOHOMETPUYECKUX  YPaBHEHHUU,
HEPABEHCTB U UX cucTeM. [lomyueHHbIe yMEHHsI UCTIONIB3YOTCS IPU UCCIEA0BAHUN
(GyHKUIMHA C MOMOILIBIO MPOM3BOAHOM, PEIIEHWU MPUKIAIHBIX 3a4ad M 3a1ad Ha
HaxXOXKJIEHUE HaumOOJbIIMX M HAUMEHBIIMX 3HaYeHu QyHkuuu. JlaHHas
colep)KaTellbHasl JIMHUSA ~ BKJIIOYAaeT B ce0d Takke (POpMHUpPOBAHHME YMEHHI
BBINOJIHATH pacuéThl 1Mo (opMysaM, MpeoOpa30BaHUs LENbIX, PALMOHAIBHBIX,
MPPALHOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAXKCHUM,



COJIepKallluX CTerneHu u Jjorapudmel. brarogapst uzyueHuro anredpanyeckoro
Marepuaia MpOUCXOIUT JaJIbHEHIlee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIUICHUSI y4dalluxcs, (OPMUPYIOTCS HaBBIKM JI€IYKTUBHBIX PACCYKICHUM,
paboThl € CHUMBOJBHBIMU (OpMamMH, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCHUMOCTEH B BHJIE PABEHCTB U HEpaBEHCTB. AnreOpa mpeaaraet 3(h(eKTUBHbIE
MHCTPYMEHTBI JUIsl PEIICHUS] MPaKTHUYECKUX U EeCTECTBEHHO-HAyYHBIX 3aj1ad,
HarJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxartenbHo-MeToANYEeCKass JUHUA «DyHKUMM U TpaduKku» TECHO
MeperyIeTaeTcs ¢ IPyruMu JTUHUSIMU MOJTYJIsI, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCJIEI0BATEILHOCTh U3yUeHHS MaTepuaia. M3yueHne cTeneHHoM, MoKa3aTeibHOM,
JT0oTapu(PMUUYECKON U TPUTOHOMETPUYECKUX (PYHKIIHMM, UX CBOMCTB U TpaduUKOB,
WCIIOJb30BaHuEe (PYHKIMM JJIsl pelIeHus 3a7a4 U3 APYruX y4eOHbIX MPEAMETOB U
peasbHOM KU3HU TECHO CBSI3aHO KaK C MaTEeMaTUYEeCKUM aHaIu30M, TaKk U C
pelieHneM ypaBHEHM U HepaBeHCTB. [Ipu 3ToM Oojbllioe BHUMAaHHUE YAENSETCS
(hopMUPOBAHKIO YMEHHUSI BbIpakaTh (hOPMyJIaMu 3aBUCUMOCTH MEXK]Ty Pa3InuHbIMU
BEJIMYMHAMU, UCCIIEI0BATh MOJTyUYeHHbIE QYHKIIMU, CTPOUTH UX rpaduku. MaTtepuan
ATON coAepKaTebHON JMHUM HalleIeH Ha pa3BUTHE YMEHUW U HaBBIKOB,
MO3BOJISIFOIIUX BbIpa)kaTh 3aBUCUMOCTH MEXK]y BEJIUYMHAMU B Pa3IudHON (opme:
aHAJTUTUYECKOM, rpaduyeckoil U cioBecHOU. Ero nzyuenue cnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO MBIIIUICHUSI, CIOCOOHOCTH K OOOOIIEHUI0O W KOHKpETU3aluu,
HCTIOJIb30BAHUIO AHAJIOTUN.

ConepxatenpHas nuHus «Hauama MaremMaTHyecKoro aHain3ay IMO3BOJISIET
CYIIECTBEHHO PACHIMPUTH KPYT KaK MaTEeMaTUYECKUX, TaK U MPUKIAIHBIX 3a/1ad,
JOCTYMHBIX OOYYalOIUMCS, Y KOTOPBIX TOSBIISIETCSI BOBMOXHOCTh MCCIIEIOBATh U
CTpOoUTh rpaduku GyHKIHM, OIPEAENISITh UX HAUOOJIbIIINE U HAUMEHbIIINE 3HAUCHUS,
BBIYUCIIATh IIOIMAAN QUryp U oOBEMBI TE€J, HAXOIUTh CKOPOCTHU U YCKOPEHUs
nporieccoB. JlaHHasi conep:kaTenbHas JUHHUS OTKPHIBAET HOBBIE BO3MOKHOCTHU
MOCTPOCHUS MATEeMaTUYECKUX MOJIeJIed pealibHbIX CUTyalluid, HaX0XKICHUs
HAWJTy4IlIeTO PENIeHUs B MPHUKIAIHBIX, B TOM YHCIE COLMAIbHO-I)KOHOMUYECKUX,
3a/layaX. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYE€CKOrO0 aHaiu3a CIOCOOCTBYET
pa3BUTHIO a0CTPAKTHOTO, (HOPMaJIbHO-JIOTUYECKOTO M KPEATUBHOI'O MBIILICHUS,
(dbopMUPOBaHUIO YMEHUHN pacO3HABATH MPOSBICHUS 3aKOHOB MaTEMATUKH B HAayKe,
TeXHUKE M ucKyccTBe. OOyuaromuecs: y3HAIOT O BBIJAIONIUXCS pe3yJsbTaTax,
MOJTYYEHHBIX B XOJI€ Pa3BUTHSI MATEMATUKU KaK HAYKH, U UX aBTOPaX.

ConepxaTenbHO-MeTOANYECKast TUHUS « MHOXKeCTBa U JIOTUKA» B OCHOBHOM
MOCBSIIIIEHAa  JJIEMEHTaM  TEOPUU  MHOXKECTB. TeopeTUKO-MHOKECTBEHHbIE
MPECTABICHHS] MPOHU3BIBAIOT BECh KypC HIKOJbHOW MAaTEMATHKU U MPEIiararoT
HanOosiee YHUBEPCAIbHBIN S3bIK, 0ObEAUHSIONINI BCE pa3iesibl MATEMAaTUKU U €€
MPUJIOKEHUM, OHU CBSI3BIBAIOT pa3Hble MaTEeMaTHMYECKUE MWCUUIUIMHBI B €IMHOE
nenoe. [ToaToMy BakHO J1aTh BO3MOKHOCTH IIKOJIBHUKY MOHHUMATh TEOPETHKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MAaTeMaTWKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOUX MBICIICH.

B Moayne «Anre6pa u Hadajia MaTEMaTHUUYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaKkkK€ OCHOBBI MAaTeMaTHYECKOrO0  MOJCIHMPOBAHUS, KOTOPbIE IPU3BAHBI
chopMUpOBaTh HABBIKM MTOCTPOCHUSI MOJIENIEH peabHbIX CUTYyallui, UCCIEOBAHUS



ATHX MOJEJNeW C TOMOIIBIO ammapaTa anreOpsl U MaTeMaTHYeCKOTO aHalu3a U
WHTEPIPETAINH TIOTyICHHBIX PE3yIbTaTOB. Takue 3aqaHus BIUICTEHBI B KQXKIBIN U3
pa3zesoB MPOTPaMMBI, TIOCKOJIBKY BECh MaTepual MOIYJIS IUPOKO HCTIOIB3YETCS
JUTSL pelieHusT IPUKIATHBIX 3a1ad. [Ipu pemennn peaabHbIX MPAKTHYECKUX 3a/1a4
ydaliecs: pa3BHBAIOT HAOIIOAATENbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBatbcs, HCIOJIB30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETHU3WPOBATH
npobiemy. JlesTenbHOCTh 1O (OPMHUPOBAHHWIO HABBHIKOB PEIICHUS MPUKIATHBIX
3aa4 OpraHu3yeTCsl B MPOIECCe M3yUeHHUsl BCEX TEM MOAYJS «Anredpa u Hayana
MaTEMaTHYECKOTO aHATTU3ay.

Baxxnocts y4eOHOTO MOIyJsi TEOMETPUHM Ha YpPOBHE CpPETHETOo OOIIero
oOpazoBaHus OOYCJIOBJI€HA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX U
MPEAMETHBIX PE3yIbTATOB OOYUYEHHUS TEOMETPUH B HANPABJICHUH JUIHOCTHOTO
pa3BuTus oOywaromuxcs, GopmMupoBaHusl (YHKIIMOHATBLHON MaTeMaTUYECKOM
IPaMOTHOCTH, W3Y4YCHHS IPYTUX ydeOHBIX AWCIHIUIMH. Pa3BuThe y ydammxcs
MPaBUJIBHBIX TPEACTABICHUH O CYIIHOCTH W MPOUCXOXKICHUHU TEOMETPUUYECKHUX
abcTpakiuii, COOTHOLICHUH pPEATbHOTO W HUACATBbHOTO, XapaKTepe OTPaKeHUs
MAaTEMaTUYECKON HAYKOU SIBJIEHUU U MTPOLECCOB PEATBHOTO MUPA, MECTE TEOMETPUH
B CHCTEME HayK M POJIM MAaTEMaTHIEeCKOTO MOJICTMPOBAHISI B HAYYHOM TIO3HAHHUH U B
MPaKTUKE CIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHUS yUalluXcCs, a
TaK)K€ Ka4eCTB MBIIUICHUS, HEOOXOMUMBIX [JIsi aganTallid B COBPEMEHHOM
oOL1ecTBe.

['eoMeTpust sBIseTCS OMHUM W3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak oOOECIEeYMBAET BO3MOXHOCTb M3yUEHHs Kak
TUCITUTUTIH €CTECTBEHHO-HAYYHOW HAMPaBIEHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlormdyeckoe MbIUieHHe, (HOpMUpyEeMOe TpH HU3YYCHUH OOyJaroNUMUCS
MOHSATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJC pEIICHHS TEOMETPUYECKUX 3a/lad, YMEHHE BBIIBUTATH U OIPOBEPraTh
THIOTE3bl  HEMOCPEICTBEHHO UCTIONIB3YIOTCS Opd  pelieHuH 3ama4
€CTeCTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTHU U3 Kypca (QU3HKH.

YMeHne OpUeHTHPOBATHCA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTAX MEeATEeTLHOCTH 4YenoBeka. OpueHTals 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBUE €ro COIUalbHOro ObITHS, (opMma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCIOBHE YCIEIIHOTO IMO3HAHUS W AKTUBHOTO
nmpeoOpa3oBaHus  JAeWCTBUTENbHOCTH. OmnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00BEAMHSET pa3HbIC BUIBI YUCOHON U TPYAOBOU JAEATEITLHOCTH, SIBISETCS
OIHUM U3 TPO(HEeCcCHOHATBFHO BAXHBIX KayecTB, MOATOMY aKTyalbHa 3ajada
dbopmupoBaHus Yy  OOydYaromuXcsi TPOCTPAHCTBEHHOTO  MBINIJICHUS  Kak
Pa3HOBHUIHOCTH 0OPa3HOTO MBIIIICHHUS — CYIIIECTBEHHOTO KOMIIOHEHTA B ITOATOTOBKE
K TIPaKTHYECKOH IeATeTbHOCTH TI0 MHOTHM HATIPABJICHHUSIM.

[lens ocBoeHHs TporpaMmbl yaeOHOTO Moaysst «l'eomeTpusi» Ha 0a30BOM
ypoBHE 0OydeHuss — o00mieoOpa3oBaTeIbHOE U OOIIEKYJIbTYPHOE pPa3BUTHE
oOyyJaromuxcs yepe3 o0ecrneueHrne BO3MOKHOCTA TPUOOPETEHUSI U UCTIOIb30BaHUs
CUCTEMATUICCKUX TEOMETPUICCKUX 3HAHUI U TEUCTBUH, CTICTIM(UIHBIX TECOMETPHUH,
BO3MOXXHOCTH YCIEIIHOTO MPOJOJIKEHHsI 00pa30BaHUsS IO CIEHUATBHOCTSAM, HE
CBSI3aHHBIM C MPUKIIATHBIM HCTIOIB30BAHIEM T€OMETPHH.



[Iporpamma moO reomeTpun Ha 0a30BOM YPOBHE TpeIHA3HAYCHA IS
0OyJaroIIMXCcst CPETHEH TITKOJTBI, He MCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPy THEHHUA Ha
YpPOBHE OCHOBHOTO 00Imiero ooOpa3oBanusa. Takum o0pa3om, oOyyaroliuecss Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH O0IIIE MaTEMaTUIECKUE YMEHUS, CBSI3aHHBIE CO
cnenu@UKoO TeOMETPUNA M HEOOXOTUMBIC I )KH3HU B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0r0, OHI HMEIOT BO3MOYKHOCTh U3YYUTh T€OMETPHIO OoJiee TIy0oKo, ecin
B JaJbHEHIIEM BO3HUKHET HEOOXOIWMOCTh B TEOMETPUUYECKHX 3HAHHUSIX B
npodecCHoOHaIbHOMN AEATEIHHOCTH.

[TpuopuTeTHEIMU 3a7adyaMu OCBOCHHUsST Moayis «leomeTpum» Ha 0a30BOM
ypoBHe B 10-11 knaccax sBistorcst:

o dbopmMupoBaHUE TMPEJACTABICHHUS O TEOMETPUM KaK YacTh MHUPOBOU
KYJIbTYPbI U OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAOIIUM MUPOM;
o (dhopMupoBaHKE TIPEICTABICHNUS] O MHOTOIPAaHHUKAX U TeJlaxX BpallleHus

KaK O BAXKHEUIIINX MaTEMaTUYECKAX MOJEISX, TO3BOJSIONIMX OMUCHIBATh U U3y4YaTh
pa3HBbIE SABJIEHUS OKPYKAOIIETO MUPA;

o dbopmMupoBaHUE YMEHHS paclo3HaBaTh HAa 4YepTEkKax, MOACISIX U B
peaJbHOM MHUpPE MHOTOTPAHHUKU U TeJla BpaIllCHHUS;

o OBJIaJICHUE METOJAMHU PEIICHUS 33]1a4 Ha TOCTPOCHUS Ha N300paKEHUX
MIPOCTPAHCTBEHHBIX (UTYD;

o dbopMupoBaHUE YMEHHUSI ONEPUPOBATH OCHOBHBIMU TOHSTHUAMHU O
MHOTOTPAaHHHMKAX U TeJlaX BPAIIEHUS U UX OCHOBHBIMU CBOMCTBAMU;

. OBJIQJICHUE  QJITOPUTMAMHU  PEIIEHHS OCHOBHBIX THUIOB  3ajady;

(dbopMHpoBaHUE yYMEHUSI TMPOBOJUTH HECIOXKHBIE JIOKA3aTEebHBIE PACCYXKIECHUS B
XOJI€ PELICHUs CTEPEOMETPUUECKUX 3a/1a4 U 33/1a4 C IIPAKTUYECKUM COJEPKAaHUEM;

o pa3BUTHE  HUHTEIJIEKTYaJIbHBIX M  TBOPUYECKUX  CHOCOOHOCTEM
oOyyarommxcsi, MO3HABAaTEIbHONW aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIILICHUS;

o dbopmupoBaHue  (PYHKIMOHAIBHOW  TIPaMOTHOCTH, peJIeBaHTHOMN
FEOMETPUM: YMEHHUE PACIO3HABATHh IPOSABIIEHUS TE€OMETPUUYECKUX TMOHATHUU,
00BEKTOB M 3aKOHOMEPHOCTEHN B peaIbHbBIX KU3HEHHBIX CUTYAIIUSIX U [IPU U3YUECHUU
JIPYTUX Y4EeOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIHpOBaTh UX HA SI3bIKE FEOMETPUU M CO3/1aBaTh T'€OMETPUUYECKUE MOJEIH,
MPUMEHATh OCBOCHHBIM TE€OMETPUYECKUM ammapar [Jjs PEHIeHUus PaKTHKO-
OPUEHTUPOBAHHBIX 3aJa4, HWHTEPIPETUPOBATH W  OLICHUBATH IIOJIyYECHHBIE
pe3yabTaThl.

OTanuuTenbHON 0COOCHHOCTHIO TPOTPAMMBI SIBJISIETCS] BKIIFOUEHUE B MOJTYJIb
CTEPEOMETPUH B HAYAJIE €r0 U3YUYEHUS 3a/1a4, PEIIaeMbIX HA YPOBHE UHTYUTUBHOTO
MO3HAHUS, U OMNpeNeiIEHHBIM 00pa3oM OpraHM30BaHHAs paboTa HaAJ HUMH, YTO
CIIOCOOCTBYIOT ~Pa3BUTUIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTI'O  MBIILICHUS,
CTUMYJIUPYET MPOTEKAHNE UHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K JATbHEUILIEMY
M3YYEHUIO IIPEIMETA.

[Ipennourenue oTna€TCs HATJISIAHO-KOHCTPYKTUBHOMY METOy 00yUeHHUs, TO
€CTh TEOPETUUYECKUE 3HAHUS UMEIOT B CBOCU OCHOBE UYBCTBEHHOCTH MPEIAMETHO-
MPAKTUYECKON NEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUN Y



y4almxcs B Kypce CTEpEOMETPUH MPOBOAUTCS 3a CUET PELICHHUs 3a7a4 HA CO3/IaHHE
IIPOCTPAHCTBEHHBIX O00pa3oB M 3aJad Ha ONEPUPOBAHHME NPOCTPAHCTBEHHBIMU
oOpazamu. Coznanrie oOpa3a MpOBOAUTCS C ONIOPOM HA HATJISIHOCTh, @ ONIEPUPOBAHUE
0o0pa3oM — B YCJIOBUSIX OTBJIEYEHHUS! OT HAIJISIIHOCTH, MBICJIEHHOTO U3MEHEHUS €ro
HCXOJIHOTO COJIEp KaHUsI.

OcHOBHBIE cozepKaTenbHble TMHUU MoayJia «I'eomeTpum» B 10-11 knaccax:
«MHororpasHukn», «IIpsiMble U MIIOCKOCTHA B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOphl 1 KOOpAMHATHI B IIPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUHN
pacnpezensercs He TOJIbKO MO0 COAEepPKATEIbHBIM JIMHUAM, HO U 110 ToAaM 00y4YeHus
Ha ypPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

VYueOHbiit MOayib «BEpOsITHOCTh U CTAaTUCTUKA» 0a30BOr0 YPOBHS SIBIISETCS
IIPOJIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
OCHOBHOM HIKOJIBI. Moayib MpelHa3HadyeH Juisi (OPMUPOBAHUS y O0y4arOIIUXCS
CTATUCTUYECKON KyJIbTYpbl W TIOHUMAHHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JJIsl U3YUEHHS CIy4allHbIX COOBITUN, BEIUYUH U
npoueccoB. [Ipu m3yueHun monynst oboramjaroTcs MPEACTaBICHUS Y4Yalluxcs O
METOAAX UCCIECA0BAHUA N3MEHUYMBOTO MUPA, PA3BUBAETCS IOHUMAaHNE 3HAYUMOCTH U
OOLIHOCTH MaTEeMaTUYECKUX METOJOB IO3HAHUA KaK HEOThEMJIEMOM 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

Coneprxanne MOAYJISl HAIIPABJIEHO HA 3aKPEIICHNE 3HAHUM, TOJIyYEHHBIX TIPU
M3y4YEHUH KypCca OCHOBHOM IIKOJIBI M HA PA3BUTHE MPEIACTABICHUN O CIyYallHBIX
BEJIMYMHAX U B3aUMOCBSI3SX MEXI1Y HUMU Ha BOXKHBIX IPUMEPAX, CFOKETHI KOTOPBIX
MOYEPIHYTHl M3 OKpyKarolero mupa. B pesynprare y oOydarommxcs JOJKHO
chopMHUpOBATHCSL TpPEACTaBICHWE O Haubosee YMNOTPEOUTEIbHBIX W OOIIUX
MaTeMaTUYECKUX MOJIEIIX, UCTIOJb3yEMBbIX JJIS OMUCAHUS aHTPOIIOMETPUUECKUX U
nemMorpauyecKux BEJIMYUH, IOTPEIIHOCTEN B PA3JMYHOIO poja H3MEPEHHSX,
JUINTEILHOCTH 0€30TKa3HOM paldOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK
MaCCOBBIX SIBJIEHUI U MPOIECCOB B OOIIECTBE.

B cooTBeTcTBUM € yKa3aHHBIMHU LIEJISIMH B CTPYKType Y4e€OHOrOo MOJYJIst
«BeposITHOCTh M CTAaTUCTHKa» CpeAHEN NIKOJIbI Ha 0a30BOM YpPOBHE BbIJIEICHBI
CIIETyIOIINEe OCHOBHBIE cojepkarelnbHble JuHUU: «CiydailHble COOBITUS U
BEPOSATHOCTHY, «CilydyaiiHble BETMYUHBI U 3aKOH OOJBIIUX YUCEI.

BaxHyro dacTe MOAyns 3aHMMAET U3YYEHHE TE€OMETPUYECKOrO0 U
OMHOMUATILHOTO PacHpeieieHu U 3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOraMu
MOKa3aTebHBIM U HOPMaIbHBIM paclpe/eIeHUsIMHU.

Copeprxxanue nuHuu «CirydaliHble COOBITHS K BEPOSATHOCTHY CITY>KHT OCHOBOM
sl (POPMUPOBAHUSL MPEACTABICHUN O pacHpeleseHud BEPOATHOCTEH MEXIy
3HAQYEHUSIMU CIy4YailHbIX BEJIMYMH, a TAKXKE 3Ta JIMHUS HEOOX0AuMa Kak 0a3a Js
M3Y4YEHUS 3aKOHA OONBIIUX YUCed — (PYHIaMEHTAJIBbHOIO 3aKOHA, JNEHCTBYIOILETO
B MPUPOJIE U OOIIECTBE U UMEIOLIET0 MaTEMATUYECKYI0 (popMmanimzanuio. Cam 3aKOH
OOJIBIIUX 4YHCENl MpeajiaraeTcsi B O3HAKOMUTENIbHOU (opMe ¢ MHUHUMAIbHBIM
HCIT0JIb30BAaHUEM MAaTEMaTUYECKOro (popmanuzma.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMH  CIyYallHBIMM  BEJIMYMHAMM,
AKIICHTUPYIOT BHUMAHHE IIKOJIHHUKOB HA OIMUCAHUM W H3YUYECHUHU CIIy4alHBIX
SBJICHUM C TMOMOIIBbIO HEMPEphIBHBIX (PYHKIUNA. OCHOBHOE BHUMAHUE YJESETCS



MOKA3aTeIbHOMY U HOPMAJIbHOMY pacIpeleieHusIM, MpU TOM MPEArnoaaracTcs
03HAKOMUTEIBHOE U3YUEHHE MaTepualia 0e3 J0Ka3aTeIbCTB MPUMEHIEMbIX (haKTOB.

MECTO YYEBHOI'O IPEIAMETA «<MATEMATUKA» B YYEBHOM
IIJIAHE

B cootBerctBuu ¢ @DenepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIAPTOM CPEIHETo 00Iero 0Opa3zoBaHus MaTeMaTHKa SBIISIETCS 0053aTEIbHBIM
MpeaMETOM Ha JIaHHOM ypoBHE oOpaszoBaHus. HacTtosielr pabodeil mporpammoit
MpeaycMaTpyUBaeTCs U3yueHue ydeOHoro mpenmera «Marematuka» B BHIE TPEX
y4eOHBIX MoOAayJiel: «Anrebpa UM Hayalla MaTeMaTH4YECKOro  aHalu3ay,
«I'eomerpus», «BeposaTHOCTP U cTaTUCTUKa». DOPMHUPOBAHUE JIOTUYECKUX
YMEHHI OCYIIECTBISETCS HAa MPOTSHKEHUU BCEX JIET 00YUYEHHUs B CTapllel MKoe,
a 3JIEMEHTHI JIOTUKHU BKJIIOYAIOTCS B COJIEPKaHUE BCEX HA3BAHHBIX BBIIIIE MOTYJICH.

B yue6GHoM mane Ha u3yueHue matematuku B 10-11 kmaccax oTBoguTcs 5
y4eOHBIX YaCOB B HEJIEIO B TEUEHUE KAXKJI0T0 roja o0ydyeHus:, Bcero 340 yueOHbIX
4acoB.

INJIAHUPYEMBbIE PE3YJIBTATDBI OCBOEHUA YYEBHOI'O
MNPEAMETA «<MATEMATHUKA>

OcBoenne yueOHOro mnpeaMera «MaremaTukay JTOJDKHO OOeCreyruBaTh
JIOCTMKEHUE HA YPOBHE CpeAHEro oOIIero oOpa3oBaHus CIEAYIONINX JTUYHOCTHBIX,
MeTarpeAMETHBIX U IPEIMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3VJIbTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAaMMbl Y4EOHOro TMpeaMeTa
«MaremaTrka» XapakTepU3yITCS:

I'pasxcoanckoe eocnumanue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOU MO3UILIMHU 00YUYaAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOIO YJI€HA POCCHUHCKOTO OO0IecTBa, IMPEACTABICHHEM O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYp, SBICHUM,
npoleAyp TpaxAaaHCKOro ooOiiecTBa (BBIOOPBI, OMNPOCHI W TIP.), YMEHUEM
B3aUMO/IECTBOBATH C COITUATBLHBIMU HHCTUTYTaMH B COOTBETCTBUHU C UX PYHKIUSIMU
Y Ha3HAYECHHUEM.

Ilampuomuueckoe eocnumanue:

c(OpPMUPOBAHHOCTHIO POCCUUCKOMN TPAKIAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTUKHU, IIEHHOCTHBIM OTHOIIEHUEM K
JTOCTUKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUUECKOM IIKOJIBI, K
HCIOJB30BAaHUIO ATUX JOCTHKEHUM B JAPYrUX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMHUKH.

/lyx068Ho-Hpaecmeenno20 60CNUMAaHuUs:

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEN POCCUICKOTrO Hapoja;
c(OOpMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OATHYECKOTO  ITOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKU U JIEATEIIbHOCTHIO
Y4EHOTO; OCO3HAHMEM JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYUBOIO OYAYIIETO.

Jcmemuueckoe socnumanue:



ACTETUYECKUM OTHOIICHHEM K MHUPY, BKIIOYas ICTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33,144, PEIICHHIA, PACCYKICHUIA; BOCTPHUMUYNBOCTHIO K
MaTEeMaTHYECKUM aCTIeKTaM Pa3IMYHbIX BHIOB UCKYCCTBA.

Du3uueckoe eocnumanue:

cOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSATh MaTeMaTHYeCKWe 3HaHUS B
HMHTEpEcax 3J0pOBOro U 6€30macHoro odpasa KM3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pOBbIO (310pOBOE MUTaHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHITHU U
OTJIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTb); (PU3UUECKOTO COBEPIICHCTBOBAHUS,
MIPY 3aHATUSX CTIOPTUBHO-03I0POBUTEIIBHON JESTEIHHOCTHIO.

Tpyooeoe éocnumanue:

TOTOBHOCTBIO K TPYNy, OCO3HAaHHEM IIEHHOCTH TPYIOJIOOWS;, WHTEPECOM K
pa3uaHbIM cepaM TpohecCHOHATTLHON e TEIBHOCTH, CBI3aHHBIM C MATEMATHKOM
u e€ TPUIOKEHUSIMH, yMEHHEM COBEpIIaTh OCO3HAHHBIH BBIOOp Oymymiei
npodeccun U peann3oBbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBI; TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3OBaHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY YYAaCTHIO B DEIICHUU
MPAKTUYECKUX 3a]]a4 MAaTeMaTHIECKOW HAPaBICHHOCTH.

JKonocuueckoe gocnumanue:

c(hOPMHPOBAHHOCTHIO JKOJIOTHYECKON KYJIbTYpbl, TTOHUMAHUEM BIIHSHUS
COIMATbHO-DKOHOMHYECKUX TPOIIECCOB Ha COCTOSHWE MPHUPOTHON M CONMATHHOU
CpeIbl, OCO3HAaHHEM TJIOOATFHOTO  XapakTepa AKOJOTHYECKUX  MpoOJeMm;
OpHEHTaleld Ha TMPUMEHECHHE MATEMaTHYSCKUX 3HAHWW JUIsl pelIeHUs 3anad B
00J1aCTH OKPY’KAFOIICH CPeIbl, ITTAHUPOBAHUS MIOCTYITKOB M OTICHKH MX BO3MOKHBIX
MOCIIEICTBUI JIJI1 OKPYKAIOIIEH CPEbI.

Ilennocmu nayunozo noznanusn:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIIECTBEHHOU MPAKTUKN, TOHUMaHUEM MaTeMaTHIECKOU
HAyKHU KaK cepbl 4eTTOBEYECKOM NeITeTbHOCTH, STAMOB €€ Pa3BUTHUS M 3HAUNMOCTH
TUTSL pa3BUTHS IUBUJTU3AIINN; OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKH M MaTeMAaTHIECKOU
KyJbTypOll KaK CpEICTBOM TIO3HAHWUS MHUPA; TOTOBHOCTHIO OCYIIECTBISATH
MIPOCKTHYIO M MCCIICIOBATENBCKYIO JEATETHHOCTh HHINBUIYATHHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3VYJIbTATHI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHSI MPOTPAMMBI Y4eOHOTO TIpenMeTa
«MaremaTuka XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMEIbHBIMU  OCUCBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
OelicmeUs MU, YHUBEPCATbHbIMU PE2YIAMUBHBIMU OelCEUIMU.

o YHusepcanvnuvie  no3naeamenwvmvle  Oelicmsusi,  0becneuusaom
Gopmuposanue 6a308blX KOSHUMUBHBIX npoyeccos odyuarowuxcsi (oceoeHue
Memo008  NO3HAHUSL  OKPYXHCAlowe2o0  Mupda,  NpumMeHeHue  JI02UYeCKUX,
uccne008amenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueii).

ba3zoevie nocuueckue oeiicmeusn:

o BBISIBIIATH W XapaKTepU30BaTh  CYIIECTBCHHBIC  MPU3HAKU
MaTeMaTUYeCKuX OOBEKTOB, TOHSATHUW, OTHONICHUH MEXAY TMOHSITUSIMU;
dbopMyIHpOBaTh ONPEEICHNS TMOHATHI; YCTAaHABIMBATH CYIIECTBEHHBIM MPU3HAK



KiaccupuKalMu, OCHOBAHUS JjIsi O0O0OOILIEHHUS] UM CpPaBHEHUS, KpPUTEPUH
IIPOBOJIMMOTI0 aHAJIMN3a;

o BOCHPUHUMATH, (POPMYIUPOBATH M MPEOOPa30BHIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPULIATENIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,
o BBISIBIIATH ~ MATEMATHUYECKUE 3aKOHOMEPHOCTH,  B3aUMOCBS3M U

npotuBopeunsi B ¢akTax, JaHHBIX, HAOIIOJEHUSAX W YTBEPXKACHUSX; MpeasiaraTh
KPUTEPUU JJIsI BBISIBIICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

o JieNaTh BBIBOJBI C UCIIOIb30BAHUEM 3aKOHOB JIOTUKH, NE€TYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKIFOUEHUH, YMO3AKIFOUEHHUH 110 aHAJIOTUH;
o IIPOBOAUTH  CAMOCTOSITEJIBHO ~ JOKAa3aTelIbCTBA  MAaTeMaTHYECKHUX

yTBEpXKIEHUM (TpsiMble M OT NPOTUBHOTO), BBICTPAMBATH apPTyMEHTAIUIO,
MPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U
BBIBO/IbI;

o BBIOMpATh CIOCO0 pelleHus: yueOHOU 3aaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs, BRIOUPATh HAanOoJee MOAXOAAIIUN C YUETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvcxue oeiicmeusn:

o HCIIOJB30BaTh  BONPOCHI KaK HUCCIEJOBATEIbCKUNM HMHCTPYMEHT
MO3HaHUs;, (POPMYITUPOBATH BOMPOCH], (PUKCUPYIOIIUE MPOTUBOpPEUUE, MpodIemMy,
yCTaHABIUBATh HCKOMOE U JJaHHOE, POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3UIINIO0, MHEHUE;

o MPOBOJAUTH  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT,
UCCIIEIOBaHNWE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOro OOBEKTa,
SIBJICHUSI, TIPOLIECCA, BBISIBJICHUIO 3aBHUCHUMOCTEM MEXAy OOBEKTaMu, SBICHUSMH,
MPOLIECCAMH;

o CaMOCTOSITeTbHO  (opMyIUpOBaTh OOOOIIEHUST U  BBIBOJBI IO
pe3yibTataM  MPOBEAEHHOTO  HAONIOACHUS,  MCCIEAOBAHUS,  OICHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX Pe3yJIbTaTOB, BHIBOJOB U 0000IIECHHUI;

o MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BbIJBUTATH
MPEIOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIOBUSIX. Padoma ¢ ungpopmayueii:

o BBISIBIIAITH Ae(PUIIMTHI HHPOPMAIIMK, TaHHBIX, HEOOXOUMBIX JJIsi OTBETA
Ha BOIPOC U IS pELICHUS 3a/1a4K;

o BbIOMpATh MH(MOpPMALIMIO U3 HCTOYHMKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATH U  UHTEPIPETUPOBATH  HH(OpPMAILHIO
Pa3IMYHBIX BUJOB U (DOPM MPECTABICHHUS;

o CTPYKTYpUPOBaTh HWH(OpPMAIMIO, TPEACTABIATh €€ B Pa3IUYHBIX
(dhopmax, WILTIOCTPUPOBATH TpaPUUECKH;

o OIICHUBATh  HAAEKHOCTH  MHGOpPMALUU  [O  CaAaMOCTOSITEJILHO
c(hopMyIHPOBaAaHHBIM KPUTEPUSIM.

o Yuusepcanonuvie Kommynuxamuenwvle Oelicmeus, obecneyugarom
copMUpOBaHHOCIb COYUATLHBIX HABLIKOE 00VUATOUWUXCHL.

Obwenue:

o BOCIIpUHUMATh U (OPMYJIHPOBATH CYXKJIEHHUSI B COOTBETCTBUH C

YCJIOBUSAMH U LECIAMU O6HICHI/I$I; SICHO, TOYHO, I'PAMOTHO BBIpAKaTb CBOIO TOYKY



3peHHs] B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHMS MO XOAY pEIICHUs
3a/1a4uu, KOMMEHTUPOBATh MOJIYYEHHBIN PE3yJIbTaT;

o B X0Jie 0OCYXKJIEHHs 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMoi
TEeMbl, MPOOJIEMBI, pelIaeMoil 3a7auu, BHICKA3bIBaTh UJIEW, HAIIEJICHHBIE HA TTOUCK
pelIeHus; COMOCTABIATh CBOU CYXKJICHHUS C CYXICHUSMU JAPYTUX YYaCTHUKOB
Juanora, OoOHapyXMBaTh pa3iMuvMe M CXOJICTBO MO3UIUN; B KOPPEKTHOU (opme
(hopmMynupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS;

o NPEACTABISITL  PE3ydbTaThl  PEIICHUS  3aJladyd, SKCIEPHUMEHTa,
UCCIEIOBAHUSI, MPOEKTa; CAMOCTOSTENbHO BBIOMpPATh (POpMAT BBICTYIUICHUS C
y4ETOM 3a/1a4 MPE3EHTALMU U OCOOEHHOCTEN ay TUTOPUH.

Compyonuuecmeo:

o MOHMMATh W  HUCIOJIb30BaTh  MPEUMYIIECTBA KOMAHIHOU U
WHJMBUAYAJIbHOU paOOThl MpU pEIICHHH YYEeOHBIX 3aJay; MPUHUMATh IeJb
COBMECTHOM JIeATE€NbHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pPaOOTHI,
pacnpenensiatb BUAbl padOT, AOTOBapUBAThCA, OOCYX IaTh MPOIECC U PE3yabTaT
paboThI; 0000111aTh MHEHHUS HECKOIBKHUX JIFOJICH;

o y4acTBOBaTh B TIPYyMIOBbIX (opmax paboTel (0OCyxneHus, oOMeH
MHEHHUH, «MO3rOBBI€ IITYPMbI» M UHBIE); BBIMOJHATH CBOI YacTh pabOTHI U
KOOPAMHUPOBATh CBOM JIEUCTBUSA C JPYTUMHM YJIEHAMH KOMAaHJbI; OIICHUBATh
KAauecTBO CBOETO BKJIa/a B OOMIMM MPOAYKT MO KPUTEPUSM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.

o Yuueepcanonvie  pecynamuenvie  Oeiicmeus, obecneuusaiom
Gopmuposanue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopzanuzayus:

o COCTABJISITh IUIAH, aJTOPUTM pEIICHMs 3aJadyd, BBIOUpATh CIOCOO
pelieHrus ¢ Y4€TOM MMEIOIINXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh M KOPPEKTUPOBATh BApHAHTHI PEIICHUH ¢ Yy4ETOM HOBOU
uHpopmMaruu.

Camoxkonmpony:

o BIIQJIETh HAaBBIKAMU TO3HABATENILHOM peQIIeKCUU KaK OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB; BIAJETh
crocobamMu CcaMONpPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa pelieHus
MaTEeMaTHUUYECKOM 3aJauH;

o MPEeABUNIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IMPHU PEIICHUU
3a/1aui, BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

o OIICHUBATh COOTBETCTBHUE pPE3yJbTaTa LIEJIM U YCIOBUSIM, OOBSICHSITH
MPUYUHBI TOCTUKEHUS WM HEAOCTHKEHUSI PE3YIbTATOB JAEATENbHOCTU, HAXOIUTh
OLINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDHI

[IpenMeTHble pe3ynbTaThl OCBOEHHUSI paboueil mporpaMMbl MO MaTeMaTHUKE
MpEACTABICHbl MO0 TrojaM OOy4YeHHs B paMKaxX OTAEIbHBIX MOAyJed B
COOTBETCTBYIOIIMX pa3fenax Hacrosuei [IporpamMel.



10 kaacce

OcBoeHue y4yeOHOTO MOIYINs «Ancedpa u Havana MmMamemamuyieckoo
ananuza» B 10 Kiacce Ha YpPOBHE CpeAHEro oOmero o0pa3oBaHUs OJKHO
o0ecrieunBaTh  JOCTHUKEHUE  CIEAYIOMUX MPEAMETHBIX  00pa30BaTENIbHBIX

pE3yNbTATOB:

Yucna u evruucnenus

o OnepupoBarh MOHSATUSMU: PAIMOHAIBHOE M JIEUCTBUTEIBLHOE YHUCIIO,
OOBIKHOBEHHASI U IECATUYHAS APOOb, MPOIEHTHI.

o Boinonusate  apudmeTnveckue omepandd ¢ palUOHAIbHBIMU U
JENCTBUTEIBHBIMU YUCIIAMHU.

o Boinonasate  npuOAMKEHHBIE  BBIYUCICHMS, HUCIIONB3YS  MpaBHIia
OKPYTJICHUS, IeTIaTh IPUKUJIKY U OLIEHKY pe3yJIbTaTa BEIUUCICHUH.

o OnepupoBarh MHOHSATHUSIMU: CTENEHb C LEJIbIM  TOKa3aTeeM;

cTaHaapTHas (opmMa 3aMucy IeUCTBUTEIILHOTO YHCTIa, KOPEHb HATYypalibHOM CTENEHU;
UCIIOJIb30BaTh MOAXOANYI0 (hOPMY 3aMUCU JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JAHHbIX.

o OnepupoBarh NOHATUAMU: CUHYC, KOCHHYC M TAHT€HC IMPOU3BOJIBHOTO
yrjla;  UCHOJIb30BaTh  3alUCh  NPOU3BOJIBHOIO  yria  uepe3  oOpaTHbIE
TPUTOHOMETpUYECKUE (DYHKIIUH.

Ypasnenusa u nepasencmea

o OnepupoBarh MNOHATUAMH: TOXKAECTBO, YpPABHEHHE, HEPABEHCTBO;
LeJIoe, palroOHAIIBHOE, ppalMoOHaIbHOE YpaBHEHHUE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHHUE;

o Boinonusate npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUN H
pemaTbh TPUrOHOMETPUUECKHUE YPABHEHUSI.

o BrimonHATs npeoOpa3oBaHuUs LEITbIX, palMOHAIBHBIX u

VMppalMOHATIBHBIX BBIPAXKEHHUI U PEIIaTh OCHOBHBIE THUIIBI ENBIX, PALIMOHAIBHBIX U
WppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

o [IpuMeHATh ypaBHEHUS W HEPABEHCTBA JJI PEIICHHUS] MAaTEMATHYECKUX
3a]a4 U 3a]a4 U3 pa3IMuHbIX 00JacTeil HAyKu U pealbHOM JKU3HH.
o MonenpoBaTh pealibHblEe CUTYallUd Ha SI3bIKE anreOpbl, COCTABIATH

BBIPDOKEHUS, YypaBHEHUS, HEPABEHCTBAa [0 YCJIOBHIO 3aJadd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIETHU C UCTIOJIB30BAHUEM ammapara aareOphi.

Dyukyuu u epaguxu

o OnepupoBarh MOHATUAMH: (PYHKIHUSA, CHOCOOBI 3afaHusi (YHKIHH,
00J1aCTh ONpeieNICHUs] U MHOKECTBO 3HAUeHU I (pyHKIMH, TpaduK (YHKIINH, B3AUMHO
oOpaTHbie PYHKIUU.

o OnepupoBaTh MOHATUSAMHU: YETHOCTh M HEUYETHOCTh (DYHKLUWHU, HYJIU
(yHKIUY, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

o Hcnonb3oBathk rpaduku GyHKIMNA U peLIeHUs] ypaBHEHU.

o Crpoute W uyMTaTh IpaUKU JMHEHHOW (YHKIHMH, KBaJpPaTUYHON

(GyHKIUY, CTeNEeHHOW (DYHKLUU C LIETTBIM [T0KA3aTEIEM.



o Ucnons3oBathk rpaduku QyHKIUN [ HCCIEIOBAHUS MPOLECCOB U
3aBUCUMOCTEN TPH PEIICHUU 3a/au U3 JAPYTUX Y4eOHBIX MPEIMETOB U pealbHOU
KU3HU; BbIpakaTh GOpMyJIaMU 3aBUCUMOCTH MEXK]Ty BEJTMUUHAMH.

Hauana mamemamuueckozo ananuza

o OnepupoBarh MOHATUAMH: MOCIEAOBATEIILHOCTh, apu(pMeTHdecKas u
FEOMETPUYECKAS] IPOTPECCUMN.

o OnepupoBarh MOHATUSIMHU: OECKOHEYHO YOBIBAIOIIAsl T€OMETpUYECKast
nporpeccusi, cyMmma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON TPOTrPECCHH.

o 3ajaBaTh NOCIEAOBATEIBHOCTU PA3IUYHBIMU CIIOCOOAMH.

o Hcnonp30BaTh CBOWCTBA MOCIEIOBATEIIBHOCTEN W MPOTrPECCHM ISt

pellIeHUs peAJIbHBIX 3a]1a4 MPUKJIAIHOTO XapakTepa.

Mnoosicecmea u nocuxka

° OnepupoBaTh MOHATHSIMH: MHOKECTBO, OIEpallMH HaJl MHOKECTBAMHU.

° Hcronp30BaTh TEOPETUKO-MHOXKECTBEHHBIN aImmapaT I OIHCaHUS
pEATbHBIX TIPOIIECCOB W SIBJIICHWH, TMPH PEIICHWH 3adad W3 JPYTHX Y4eOHBIX
MPEIMETOB.

° OnepupoBaTh TOHSATHUSAMH: OIpEAEICHHe, TeopeMa, CIEeJCTBHE,
JIOKa3aTeJILCTBO.

OcBoenune yueoHoro moxayisa «I'eomempusn» B 10 kinacce Ha 6a30BOM ypOBHE
cpelHero o0miero oOpa3oBaHUs JOHKHO OOECHEeUMBATh JOCTHKEHUE CIIEIYIOIINX
MpEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

o OnepupoBaTh NOHATUSIMU: TOUYKA, IPSIMast, INTOCKOCTb.

o [IpuMEHATP aKCMOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IPH
pPEILICHUU TEOMETPUUECKHUX 3a]1a4.

o OnepupoBaTh NMOHATUSMH: MAPaLUIEIBHOCTh U MEPHEHIUKYISIPHOCTD
MPSAMBIX U TJIOCKOCTEM.

o KnaccudunmpoBats B3aMHOE pacmoiioKeHUE MPSIMBIX U MJIOCKOCTEN
B POCTPAHCTBE.

o OnepupoBaTh NOHATUSAMU: IBYTPAHHBIN YTOJI, TPAHU IBYTPAHHOI'O yTIIA,

pebpo ABYrpaHHOTO YIJIa; JIMHEWHBIH yTOJN IBYTPAHHOTO yTja; TpaaycHas mepa
JBYTPAHHOTO yTJIa.

o OnepupoBaTh MOHATUSIMHU: MHOTOTPAHHHK, BBITTYKJIBIA W HEBBIITYKITBII
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTpaHHUKA, TPABUIILHBII MHOTOTPAaHHUK.

o Pacmo3naBaTh OCHOBHBIC BUABI MHOTOTPAHHUKOB (MTUpaMuUa; IPU3Ma,
MPSIMOYTOJIbHBIN Mapajuienenunes, Kyo).

o KnaccudummpoBate MHOTOTpaHHUKH, BBIOMpas OCHOBAaHUS IS
kinaccuukanuy  (BBITYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOTOTPAHHHUKH; TIPSIMbIC U HAKJIOHHBIE TIPU3MBI, TTapaJUICICTTUTICBI ).

L4 ()HepHpOBaTB IHOHATHUAMMU: CceKymiasa IIJIOCKOCTB, CCUCHUC
MHOTI'OI'PaHHHKOB.
L4 OOBACHATH INPpUHOUIIBI ITOCTPOCHUA CequHﬁ, HCIIOJIB3YysT MCTOI

CJIICOOB.



. Ctpoutb ce4eHHsI MHOTOIPAHHHUKOB METOJIOM CJIEJIOB, BBIMIOJIHATH
(BBIHOCHBIE) IUJIOCKAE YEPTEXKU M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

. Pemiath 3amaun Ha HaXOXJIEHHE TEOMETPUYECKUX BEIUYUH IO
oOpa3iaM Wik ajaropuT™Mam, MPUMEHSSI W3BECTHbIC aHATUTUYECKHE METOJIbI MpHU
pElIeHNH CTaHJAPTHBIX MaTEeMaTUYECKHUX 3a/1a4 Ha BEIYUCIICHUE PACCTOSIHUN MEXKTY
JIByMsI TOYKAMH, OT TOYKHM JO MPAMOM, OT TOYKH JIO0 IUIOCKOCTH, MEXKIY
CKPEIIHUBAIOIIUMUCS MTPSIMBIMH.

o Pemiath 3amaun Ha HaXOXJIEHHE TEOMETPUYECKUX BEIUYUH IO
oOpa3iaM Wik aaropuTMam, MPUMEHSSI W3BECTHbIC aHATUTUYECKHE METOJIbI MpHU
pEelIeHNH CTAHJAPTHBIX MATEMATHYECKUX 3a/1ad Ha BBIYKCICHHUE YTIOB MEXIY
CKpPEIUBAIOIIUMUCS TPSAMBIMH, MEXIYy MpSIMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSAMHU, IBYTPAHHBIX YTJIOB.

° Boiuucasate 00bEMBI M TUIOHMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(npu3ma, mupamMuaa) ¢ NpUMEHEHUEM (POPMYIT; BBIUUCISATH COOTHOILICHUS MEXIY
IJIOIIA/ISIMU TIOBEPXHOCTEH, 00bEMAMU MOJJOOHBIX MHOTOTPAHHUKOB.

o OnepupoBaTh MOHATUSMHU: CAMMETPHUS B IPOCTPAHCTBE; LEHTP, OCh U
MJIOCKOCTh CUMMETPUU; LIEHTP, OCh U MIJIOCKOCTh CUMMETPUH (UTYPBI.
o N3BnekaTh, mpeoOpa3oBhIBaTh U MUHTEPIPETUPOBATH MH(OPMALIUIO O

MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MPEACTABICHHYI0 Ha 4YepTekax Hu
pUCYHKaX.

o [IpumensTh T€OMETPUUIECKUE (bakThI TUTST pelIeHHs
CTEPEOMETPUYECKUX 3a/1ay, MPEAMNOJIaraloliuX HECKOJIbKO IIaroB peuieHus, eciu
yCJIOBUS IPUMEHEHUS 3aaHbl B SIBHOU popMme.

o [IpumMensTs mpocTeiilre MPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [TPU PEIICHUHN CTEPEOMETPUUECKHUX 3a]1ay.

o [IpuBOAUTH pUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U
KU3HU, pACIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

o [IpumeHATh TIONyYCHHBIC 3HAHWS Ha TIPAKTUKE: aHAJU3UPOBATH
peajbHble CHUTYyallUM W NPUMEHSATh HW3YUYEHHbIC MOHSITUS B MPOIECCE MOMCKa
pelieHruss MareMaTU4ecKu CPOpMYJIHUPOBAHHOW  MPOOJIEMBbI, MOJIETUPOBAThH
peaibHbIe CUTyallMU Ha SI3bIKE T'€OMETPHUH, MCCIEIOBATh MOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHUEM I'€OMETPUUYECKUX TTOHSITUN U TEOpEM, almnapaTa aareopbl; penaTh
MPaKTUYECKUE 3a]1a4H, CBSI3aHHBIE C HAX0XKIEHUEM T'€OMETPUUYECKUX BEJIMYHH.

OcBoenne yueOHOro Moayist «Bepoamunocms u cmamucmuxa» B 10 kiacce
Ha 0a30BOM YpPOBHE CpEIHEro oO0IIero oOpa3oBaHUs JOMKHO 0OecreYruBaTh
JIOCTUKEHUE CIIETYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

o YuTaTh ¥ CTPOUTH TAOJIHIIBI U AUATPAMMEBI.

o OnepupoBarh TOHATHUSMU: cpeaHee apudMeTHuecKoe, MeIuaHa,
HauOoJIbIIIee, HAMMEHbIIIEE 3HAUCHHE, pa3MaX MAaCCHUBA YUCIIOBBIX JaHHBIX.

. OnepupoBaTh NOHSATUSIMHU: CIIy4YalHBIA OSKCIEPUMEHT (OMbIT) U

CIIy4aiiHO€ COOBITHE, DIIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIN UCXO/T) CIIy4alHOTO
OMbITa; HAXOIAUTh BEPOSITHOCTH B OMBITAX C PABHOBO3MOXKHBIMU CITy4alHBIMU



COOBITUSIMU, HAaXOJUTh U CPAaBHUBATh BEPOSITHOCTU COOBITUH B H3YyUYEHHBIX
CIIy4alHBIX KCIIEPUMEHTAX.

o Haxoaute u ¢hopmynnpoBath COOBITHS: NTEpEeCeUCHUE U 00ObEANHEHNE
JAHHBIX COOBITHH, COOBITHE, MPOTHUBOMOI0KHOE TAHHOMY COOBITHIO; MOJIB30BATHCS
nuarpamMMamu Jusnepa u GopMyIion CIOKEHUS BEPOSITHOCTEHN IPU PEIICHUH 3a]1ay.

. OnepupoBaTh MNOHSATHUSIMHU: YCIOBHAs BEPOSTHOCTh, HE3aBUCHUMBIC
COOBITHSI; HAXOJIUTh BEPOATHOCTH C TMTOMOIIBIO MPABUIIA YMHOXKEHHUS, C TTOMOIIBIO
JIepeBa CIIy4anHOr0 OIIbITA.

o [IpuMeHsTh KOMOMHATOPHOE MPABWIO YMHOXEHHUS TMPU PEUICHUU
3a7ay.

. OnepupoBaTh MOHATUSIMU: HCHBITAHWE, HE3ABUCUMBIC HCIBITAHUS,
cepusi UCIBITAaHUMU, yCIeX W Heyaaua; HaXOAUTh BEPOSITHOCTU COOBITUH B cepuu
HE3aBUCHUMBIX UCIBITAHUN 10 EPBOTO YCIeXa; HAXOAUTh BEPOATHOCTH COOBITUM B
cepuHu ucnbITanuil bepryum.

o OnepupoBaTh MNOHATHUSIMHU: CiIy4dailHas BEJIWYMHA, PACIPENCICHUE
BEPOSITHOCTEW, TMarpaMmMa paciupeaeacHus.

11 kaace

OcBoenne y4yeOHOro MOIyJsl «Aneedpa u Hauala MamemMamuyecKozo
ananuza» B 11 xjacce Ha ypoBHE cpeAaHero ooOmero oOpa3oBaHHs JOJKHO
oOecrieunBaTh  JOCTHUKEHUE  CIEAYIOMUX MPEAMETHBIX  00pa30BaTENIbHBIX
pe3yJIbTATOB:

Yucna u evluucienus

o OnepupoBarh MOHATHSIMU: HATyPAJIbHOE, LEJIOE YUCIIO; MCIOJIb30BAThH
MIPU3HAKH JETUMOCTH LENBIX YHCEII, PA3JI0KEHUE YNCIIA HA MPOCTHIE MHOKHUTEIH IS
peleHus 3a1ay.

o OnepupoBaTh NOHITUEM: CTENIEHD C PALIMOHAJILHBIM [TOKA3aTEIIEM.

o OnepupoBarh MOHSATUSMU: JorapudmM Uucla, JECATUYHBIE U
HaTypaJibHbIE JIOTapUu(PMBI.

Ypasnenus u nepaserncmea

o [IpuMeHATh CBOMCTBA CTENEHU ISl TPEeoOpa30BaHUs BBIPAXKEHUH;
ONEPUPOBATh TOHATHUSAMU: IIOKA3aTEIIbHOE YPaBHEHHE M HEPABEHCTBO; pEIIAThH
OCHOBHBIE THUITbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

o BrinonHsaTe npeoOpa3oBaHusi BBIPAXKEHUM, COAepKaluX JOrapudMbl;
OMEepUPOBATH MOHATUSMHU: JIOTApU(PMUUECKOE YPAaBHEHHE M HEPABEHCTBO; pEIlIaTh
OCHOBHBIE THUIIBI JIOTAPU(PMUUECKUX YPaBHEHUN U HEPABEHCTB.

o HaxomuTe pemenns npocTelnx TpPUroHOMETPUIECKUX HEPABEHCTB.

o OnepupoBaTh NOHATHUAMHU: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€
pELIEHHE; UCIOJb30BaTh CHCTEMY JIMHEWHBIX YpPaBHEHUW [UJIsI  PEILICHHS
MPAKTUYECKUX 3a/1a4.

o HaxomuTe pemeHus OpOCTEHMIIMX CUCTEM H©  COBOKYMHOCTEMN
PalMOHAIIBHBIX YPABHEHU U HEPABEHCTB.



o MopenupoBaTh peajbHbIE CUTyallud Ha SI3bIKE aireOphbl, COCTaBIIATH
BBIPAKCHMUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIEI0BATh
MOCTPOEHHBIE MOJIETU C UCTIOJIB30BAHUEM anmapara aareOphi.

Dyukyuu u epaguxu

o OnepupoBarh MOHATUSIMH: TEpUOIUYECKas (DYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH (DYHKITUH, TOUKHU SKCTpeMyMa (PyHKIIUU, HAMOOJIbIlIee U HAUMEHbIIIEE
3HauYeHUsI (PYHKIIMU HA TPOMEXKYTKE; UCTIOIB30BATh UX JIJISl UCCIIEIOBAHUS (DYHKIIUH,
3aJlaHHOM TpaduKoMm.

o OnepupoBathb MOHSTUSIMU: rpadguku MOKa3aTeJIbHOMH,
norapu(MUUECKO ¢ TPUTOHOMETPUYECKUX (DYHKIMH; uU300pakaTb HUX Ha
KOOPJIMHATHOM TJIOCKOCTH U UCIIOJIB30BaTh ISl pEIICHUSI YpaBHEHUN U HEPABEHCTB.

o N3o0paxkaTh Ha KOOPJIMHATHOM IIJIOCKOCTH TpaduKu JTUHEHHBIX
YPaBHEHUU U UCIIOJIb30BATh UX JJIS1 PEIICHUS CUCTEMBI JINHEHHBIX YPABHEHUMN.
o Ucnons3oBathk rpaduku QyHKIUN [ HCCIEIOBAHUS MPOLECCOB U

3aBHCHUMOCTEHN U3 IPYTUX YyY€OHBIX JUCLHUILINH.

Hauana mamemamuueckozo ananuza

o OnepupoBarh MOHATUAMH: HENpephiBHAS (QYHKUIUS; MPOU3BOIHAS
(YHKIMY; UCIIOJIB30BATh NT€OMETPUUECKUI U (PU3UUECKUIT CMBICIT ITPOU3BOIHOM ISt
penieHus 3a1a4.

o Haxonuth mpouW3BOAHBIE 3JEMEHTapHBIX (PYHKUUNA, BBIYUCIATH
MIPOU3BOAHBIE CYMMBI, POU3BEICHUS], YACTHOTO (DYHKIIUM.
o Hcnonbs3oBath MOPOUZBOAHYIO ISl  HCCIENOBaHUA (YHKIMM Ha

MOHOTOHHOCTh U JKCTPEMYMBI, MPUMEHATH pE3yibTaThl HCCIAEAOBAHUS K
MTOCTPOCHUIO TPaUKOB.

o Hcnonb30BaTh MPOM3BOIHYIO I HAXOKICHUS HAWTYYLIErO PELICHUS B
MPUKJIAHBIX, B TOM YHCJIE COUUAIIBHO-DKOHOMUYECKUX, 3a/1a4ax.

o OnepupoBarh MOHATUAMH: TEPBOOOpa3HAsi M MHTETpaNl, MOHUMATh
r€OMETPUYECKUM U (PU3NYECKUI CMBICT HHTETpaa.

o Haxonuth mnepBoOOpa3Hble 3JIEMEHTAPHBIX (YHKIUMA;, BBIYUCIATH
unTerpai no gopmyne Hetorona—JlelOnuna.

o Pemate nmpuknagyeie 3a1a4u, B TOM YUCIIE COUUAIIBHO-IKOHOMUYECKOTO

1 (PU3UYECKOT0 XapakTepa, CPeCTBAMU MAaTEMAaTUYECKOr0 aHaIN3a.

OcBoenune yueoHoro Moy «I'eomempusny» B 11 knacce Ha 6a30BOM ypOBHE
cCpelHero o0miero oOpa3oBaHUs JOHKHO OOECHeUMBATh JOCTHKEHUE CIIEIYIOIINX
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

o OnepupoBathb MOHSATUSIMU: UJTUHpUYECKas MOBEPXHOCT,
oOpazyrolnue MUIMHAPUYECKON MOBEPXHOCTH; IUJIUH]IP; KOHUYECKasi IOBEPXHOCTbD,
oOpa3yrollre KOHUYeCKOU MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

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

° OOBSACHSTH CIIOCOOBI MOTYUEHHS TEJl BpALCHUS.

o KnaccudunmpoBaTts B3auMHOE pacionoxkeHue chepbl U IIOCKOCTH.



. OnepupoBaTh MOHSTHUSIMHU: IIAPOBOM CETrMEHT, OCHOBAHUE CEIMEHTA,
BBICOTA CETMEHTA; IIApPOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOSI, BHICOTA IIAPOBOIO
CJI0S1; IAPOBOU CEKTOP.

o Boruncnare 00bEMBI UM IUIOIIAM TOBEPXHOCTEH TeNl BpalleHus,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIL.

o OnepupoBarh MHOHSITUSIMU: MHOTOTPaHHUK, BOHCAaHHBIM B chepy u
OIMMCaHHBIN 0KOJIO cepsl; chepa, BIMCaHHASI B MHOTOTPAHHUK UJTU TEJIO BpallleHUSI.

o BbluncnaTh COOTHOIIEGHHUS MEXKIY IUIOIMIASIMU TOBEPXHOCTEH U
o0bEéMamMu MOJOOHBIX TE.

o N3o0paxats nzyyaeMbie GUTYphI OT PYKH U C IPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

o BrInonHATh (BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJ BPALICHUS.

o N3BnekaTh, HHTEPIPETUPOBATh U MPEOOPa30BHIBATH MH(OPMALIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MPEACTABICHHYI0 Ha 4YepTekax Hu
pUCYHKaX.

o OnepupoBaTh MOHITUEM BEKTOP B MPOCTPAHCTBE.

o BrinonuaTs AEHCTBUS CIOKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOPA HA YUCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIaal0T.

o [IpuMeHsATh TpaBUIIO MapAIIIEIEIUIIE A,

o OnepupoBarh MOHATUSMHU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,

BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXKIY
BEKTOpPaMH, CKAISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

o Haxonuts cymMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJI
MEXIY BEKTOpPaMH, CKAISIPHOE MPOU3BEICHUE, PACKIAJbIBATH BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

o 3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT.

o [TpumeHnsTH F€OMETPUYECKHE (bakThI TSt peleHus
CTEPEOMETPUYECKUX 3aJ1a4, MPEANOJaralolMx HECKOJIbKO IIArOB PELICHUs, €CIIH
yCJIOBUS IPUMEHEHUS 3aaHbl B IBHOU popMme.

o Pemate mnpocteiimie TEOMETpUYECKHE 3aa4d Ha NPUMEHEHHE
BEKTOPHO-KOOPJIMHATHOT'O METO/IA.
o Pemate 3amaun Ha Q0KAa3aTENbCTBO MATEMATHYECKUX OTHOLICHUN U

Hax0XJI€HUE T€OMETPUUYECKUX BEIMYUH MO o0pa3laM WK alropuTMam, MpUMEHss
M3BECTHBIE METObI TPU PEUICHUH CTAHAPTHBIX MATEMATUYECKUX 3a/1a4.

o [IpumeHATs TPOCTEUIINE MPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

o [TpuBOIUTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MIPUPOJIE U
KW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB FT€OMETPHUU B HCKYCCTBE.

o [IpumeHAT, TONyYEHHBIE 3HAHHWS Ha TMPAKTUKE: AHAJIU3UPOBATH
pealibHbIE CHUTyallud W NPUMEHSATH H3YyYEHHBIE NOHATHS B MPOLECCEe MOUCKA
pelieHruss MareMaTU4ecku CPOpMYJIHUPOBAHHOW  MPOOJIEMBbI, MOJIETUPOBAThH
peanbHbIE CUTYyallMd Ha SI3bIKE T€OMETPHUU, HCCIEIOBATH MOCTPOCHHBIE MOJIENH C



HCIIOJIb30BAaHUEM I'€OMETPUUYECKUX TIOHSATUN U TEOpEM, almnapaTa aareopbl; penaTth
MPaKTUYECKUE 33]1a4H, CBSI3aHHBIE C HAX0XKIEHUEM T'€OMETPUYECKUX BEJIMYHH.
OcBoenne yueOHOro Moayist «Beposamunocms u cmamucmuka» B 11 kiacce
Ha 0a30BOM YpOBHE CpEIHEro oO0IIero oOpa3oBaHUs JOIKHO 0OecreYruBaTh
JIOCTUKEHUE CIIETYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

. CpaBHHBaTh BEPOSITHOCTH 3HAYEHHM CIIyYalWHOW BEJIWYUHBI IO
pacupeeNIeHUI0 WK C TIOMOIIBIO TUarpaMm.
o OnepupoBaTh IOHSATHEM MATEMATHYECKOTO OXKHUJIAHUA; MPUBOJIUTH

INPpUMCPBI, KaK IMPUMCHACTCA MATCMATHYCCKOC OXHWIAaHHUC CJIy‘-I.’:lfIHOfI BCJINYHHBI
HaXOJUTb MAaTCMAaTUUICCKOC OKUAAHUC T10 JaHHOMY PACIIPCACICHUIO.

L4 Hmeth IpcaACTaBJICHUC O 3aKOHC OOJBIINX YHCEIL.

L4 HmeTth npeacTaBjaCcHUC O HOPMAJIbHOM pPaCIIpCAaACICHUM.

COAEPKAHUE YUYEBHOI'O KYPCA (I10 I'OAAM OBYUYEHMUS)
1. 10xnacc

Yucna u eviuucienus

Paumonanbubie yncia. OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH, MPOLEHTHI,
OCCKOHEYHBIE  IMEePHOAMYECKHE  JIpoOu. ApupMeTHYECKHe  OIeparuud ¢
palMOHaIbHBIMU YHCIIAMU, IPE0Opa30BaHUs YUCIOBBIX BhipakeHui. [Ipumenenue
npoOeil U MPOLEHTOB JUIsl PElIeHUs MPUKIAIHBIX 3a7a4 U3 Pa3InyHbIX OTpaciieu
3HAHUU U PeaIbHOU KU3HU.

JlelicTBUTENbHBIE 4YucHa. PanuoHanmbHble W UPPALMOHAIBHBIE YHCIHA.
Apudmerrueckue ornepauud C JeHCTBUTEIbHBIMU uuciaMu. [IpubnmxEHHbIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHHS, TPUKUIKA U OLICHKA PE3YyJIbTAaTa BHIYMCICHUMN.

Crenmenp ¢ mensiM  nokazarenem. CrangapTHas ¢opma  3alucH
JNEUCTBUTENBHOTO uymucaa. Vcnonb3oBanue mnoaxoxsmied  GopMmbl  3alucu
JNEUCTBUTENBHBIX YHCEN I PELICHHUS NPAKTUYECKUX 3a/1ad U MPEICTABICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaibHOW  cremenu. JleiicTBus ¢
apu(pMEeTHYECKUMH KOPHSMU HAaTypaJbHOU CTETICHHU.

CuHycC, KOCUHYC U TAHT€HC YUCIIOBOTO apryMEHTa. APKCUHYC, apKKOCHHYC,
APKTaHT'€HC YHCIIOBOIO apryMEHTA.

Ypaenenusa u nepasencmea

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.

[IpumeHeHue ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTel HAyKH U pealbHOU KU3HHU.

QyHxyuu u epagpuxu



Oynkuus, crnocodwsl 3amanus (pynkuuu. ['paduk dynkuuu. Bzaumuo
oOpatHbie (QyHKIUU.

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

CrenenHas (pyHKIMS C HaTypaJdbHBIM U LI€JIBIM MOoKa3aresieM. E€ cBolicTBa u
rpa¢uk. CBolicTBa U TpaduK KOPHS N-OM CTEMEHH.

Tpuronomerpuueckasi OKPYKHOCTb, ONPEAECICHHE TPUTOHOMETPUUECKHUX
(yHKIIUI YUCIOBOTO apryMeHTa.

Hauana mamemamuuecxozo ananusa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a7aHus MOCIIEIOBATEIBLHOCTEM.
MOHOTOHHBIE TOCJIEIOBATEIIBHOCTH. ApudMeTHdecKkas ¢ TeoMeTpuuecKas
nporpeccur. beckoHeuHo yObIBawomasi reomeTpuueckas mnporpeccus. Cymma
OeckoHeuHO YyObIBarolIeld TreoMeTpudeckoi mnporpeccur. Dopmyna CIOKHBIX
MpOLEHTOB. VCronp30BaHWE MPOrpecCHM Ui PEHIEHUS peANbHBIX —3aaad
MPUKIAJHOTO XapaKTepa.

Mmnooicecmea u nocuka

MHoXeCcTBO, omnepalnud HaJl MHOXXecTBamu. Jlmarpammbl Ditnepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara g ONUCAHUS PEaTbHBIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUYECOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3ATEIbCTBO.

Lpamvie u nnockocmu 6 npocmpancmee

OCHOBHBIE TOHATUA  CTEpeoMeTpur. Touka, TmpsMas, MIOCKOCTD,
npocTpadHcTBO. [loHATHEe 00 aKCMOMAaTUYECKOM MOCTPOEHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnosioxkeHne NpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS,
MapajyieJibHble W CKpelIUBaromuecs mnpsmeie. [lapauienbHOCT MNPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapajUleNibHbIE TMpsSMbIE B  MPOCTPAHCTBE;
MapauIEIbHOCTh TPEX MNPSAMBIX; MAPAIUICIBHOCTh MPSIMOM M IUIOCKOCTH. YTJBI C
COHANPABJICHHBIMA CTOPOHAMM; YrOJ MEXAY MNOpPsIMBIMH B IPOCTPAHCTBE.
[TapaiuteTbHOCTH MIIOCKOCTEN: TapaJIJIENbHbBIE TIIOCKOCTH; CBOMCTBA MapalIeIbHBIX
mockocte. [Ipocreliiue mpocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH: TETPadp,
KyO, mapasuiesnenunes]; HIOCTPOCHUE CEUEHUH.

[lepneHUKYISIPHOCTD OPSMOU U TIJIOCKOCTH: MEPIEHIUKYISPHBIE MPSIMBIE B
MPOCTPAHCTBE, MPSAMBIE MapauIedbHbIE W TEPHEHAUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTA MPSIMOA M IUIOCKOCTH, Te€OopeMa O MPsAMOi
MEPIEHAUKYIJISIPHON MIOCKOCTH. YTJbl B MPOCTPAHCTBE: YIOd MEXAY MPAMON H
IJIOCKOCThIO;  ABYTPAaHHBIM  yroJ, JIMHEHWHBIA yroJ JABYITPaHHOrO  yTIIA.
[lepnieHauKyISp U HAKIOHHBIE: PACCTOSTHUE OT TOYKHU J0 MJIOCKOCTH, PACCTOSTHUE OT
MNpSIMOM 10 TIOCKOCTH, MPOEKIUs (PUTYphl HA TIIOCKOCTh. llepneHauKyIspHOCTb
IJTIOCKOCTEN: MPU3HAK NEPINEHANKYISIPHOCTH ABYX INIOCKOCTEW. Teopema o0 TpExX
MEPIIECHAUKYJISIpax.

Mnozcoepannuxu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKHU; Pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: n-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBIL, IpsiMas U HAKJIOHHAsl MPU3MBI; OOKOBas U



MOJIHAs MTOBEPXHOCTh MIPU3MBL. [Tapamenenune, MPSIMOYTOJIbHBIN
napajiesienunel 1 ero cBorcrBa. llupamupa: n-yrojspHas nupaMmuaa, TPaHd H
OCHOBaHHUE MUpaMU/Ibl; OOKOBAsi U MOJHAS MOBEPXHOCTH MUPAMU/IBI; PABUIIbHAS U
yceu€HHasi NOUpaMHUAA. OJJEMEHThl MNpu3Mbl W nupamunabl. [IpaBunbHbIE
MHOTOTPAHHUKH: MOHSITUE MPABWIBHOTO MHOTOTPAHHUWKA; MPAaBWIbHAS MpU3Ma U
MpaBWIbHAs THpaMUJia; TpaBUIbHAS TPEYrojbHAs NUpaMuAa U NPABUIBHBIN
terpadap; ky0. llpencraBieHue O NpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaeka’ap U ukocasap. CeyeHust npu3Mbl U MAPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IMPIMOM,
IJIOCKOCTH. DJIEMEHTBI CHMMETPUH B TMPAMHUJIAX, MTapajuIesIenuIie1aX, TPaBUIbHBIX
MHOTOIPaHHHKAX.

Brluncnenne 5371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, [MAroHaiau, YTIbL.
[Inomans OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMOM MPHU3MBI,
IJI0IIa/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM npu3Mel. [ Lnomans
OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH TMPABWIBHON MNHUpPaMHbI, TEOPEMa O
omaau yceuéHuo nupamuipl. [lonsitue 06 06bEMe. O0BEM MUpaMUIbl, TPU3MBI.

[TonoOubie Tenma B mpocTtpancTBE. COOTHOILICHHS MEXKIY IUIOIIAIIMHU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEI.

Teopus eeposimuocmeit u cmamucmuka

IIpencraBiaeHue JaHHBIX C TOMOIIBI0 TaOauI, W guarpamm. CpenHee
apudmMeTHiecKoe, MeJMaHa, HauOOJIblllee W HAUMEHbIIEE 3HAYEHUS, pa3Max,
JUCTIEPCHUS U CTAaHIAPTHOE OTKJIOHEHHUE YUCIOBBIX HA0OPOB.

CnygaiiHble 9KCIIEpUMEHTHI (OMBITHI) U CITy4ailHbIe COOBITHUS. DJIEeMEHTapHBIC
coObITUs (Mcx0Abl). BeposdaTHOCTh cilydallHOTO COOBITUS. BIu30CTh 4acTOTH U
BEPOSATHOCTU COOBITHI. CilyyaliHble ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObITUsIMU.  BeposiTHOCTH  COOBITHMII B ONBITAX C  PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omneparuu HaJ COOBITUSIMU: TTepeceueHne, 00beIMHEHNE, TPOTUBOMOIOKHBIC
coObITus. [{narpammel Ditnepa. Dopmyiia CI0KEHHUS BEPOSTHOCTEH.

YcnoBHast BEpOSITHOCThb. YMHOMKEHHE BEpPOSATHOCTER. JlepeBO Ciy4ailHOro
skcriepuMenTa. @opmyra nojHoi BepoaTHOCTU. HezaBrucumbie cOOBITHSI.

KomOunaropHoe npaBuiio ymHokeHus. [lepectanoBku u ¢gakropuan. Yucio
coueranuil. Tpeyronsnuk [lackans. @opmyna Ounoma HeroToHa.

bunapHbiil ciyuaiiHbiii OnbIT (UCTIBITAHKE), YeTieX U Heyaada. HezaBucumele
ucnbiTanusd. CepHsi HE3aBUCUMBIX HCIBITaHMN 10 TniepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIbITAHUN bepHyin.

Cinyuaitnass  BenuuuHa. Pacnpenenenune  BeposiTHOcTed.  Jmarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHUCIE, T€OMETPUYECKOE U
OMHOMUAJILHOE.

2. llxkmacc

Yucna u eviuucnenus

Harypanbnbie u nensie uncna. [Ipuznaku nenumoctu nensix unucen. CTeneHb
C pallMoHalbHBIM NoKa3zaTeneM. CBolcTBa crenenu. Jlorapudwm uucna. [ecaruunbie
U HaTypajbHbIE JIOTapU(MBI.

Ypasnenus u nepagencmea



[IpeobpazoBanue BeIpakeHUH, conepxkaux jgorapudmsl. [IpeodbpazoBanue
BBIPAXKEHU, COJEPKAIINX CTETIEHU C PAIlMOHATBHBIM MTOKa3aTEIEM.

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

CucTtemMbl TMHEWHBIX ypaBHEHUU. PellleHre NpUKIaIHbIX 3a7a4 C TOMONIBIO
CUCTEMBI JIUHEUHBIX YPABHEHHM.

CucTteMbl M COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[Ipumenenne  ypaBHEHUM, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKHX 3aJlay ¥ 3aa4 U3 Pa3InUHbIX 00JIaCTell HAYKHU U pealbHOMN KU3HHU.

Dyukyuu u epaguxu

Oynkuus. [lepuogmyeckune ¢Gynknuu. [IpoMexyTKM MOHOTOHHOCTH
¢byukiuu. Makcumymbl 1 MUHUMYMBI (yHKuud. HauOosblliee M HauMeHbIee
3HaYeHUe (PYHKIUU HA IPOMEKYTKE.

Tpuronomerpuueckue GyHKIIUU, UX CBONCTBA U rpadUKHU.

[TokazarenbHas u norapudmudeckast GyHKINHI, KX CBOMCTBA U rpaduKu.

Wcnonb3oBanue rpa@ukoB PyHKIUM sl pelIeHUs] YPaBHEHUN U TUHEUHBIX
CUCTEM.

Ucnons3oBanue rpadukoB (YHKIUNA AJIsI UCCIAETOBAHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3alad U3 JAPYrUX Y4eOHBIX
MPEAMETOB U PEaTbHOMN KUZHMU.

Hauana mamemamuuecxozo ananusa

HenpepoiBubie GyHKIIMKU. MeTO MHTEPBAJIOB /ISl PEIICHUSI HEPABEHCTB.

[IpousBonnass ¢ynkuuu. I'eomerpuyeckuii W QUIHYECKUN  CMBICTT
MIPOU3BOJHOM.

[IpousBoanbie  3nemeHTapHbIX  GyHKIUNA.  DopMynbl  HAXOXJIECHHS
MPOU3BOJIHON CYMMBI, TPOU3BEACHUS U YACTHOT'O (PYHKIIHA.

[IpuMeHeHue NpoU3BOJHON K UCCIIETOBAHUIO (DYHKIIMH HA MOHOTOHHOCTbH U
sKCcTpeMyMbl. HaxoxxieHue HauboJbIIero 1 HAMMEHBIIIETO 3HAYeHUsI PYHKIIUKU Ha
OTpE3KE.

[IpuMeHeHne TPOU3BOJHON IS HAXOXKJICHHS HAWJIY4Iler0 pEeIIeHHUs B
MPUKIAIHBIX 3aja4ax, [Js ONpPEAeNICHHs CKOPOCTH mpoliecca, 3aJaHHOTO
dbopmyIion unu rpauKoMm.

[TepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WNurterpan, ero reoMmeTpuueckuid U (usnueckuil cMmbici. Beruncienue
uHrterpana no gopmyie Herorona—IJleitonmIy

Tena spawenus

Hununapuueckas MOBEPXHOCT, oOpasytoiiue HAIUHAPUYECKON
MOBEPXHOCTH, OCh IWIMHIPUYECKONW MOBEpXHOCTU. llunuHAp: OCHOBaHUA W
OOKOBasi TMOBEPXHOCTb, O0Opa3zylolas MU OCh; IUIONIaAb OOKOBOM M TMOJHOU
MMOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yroNIMe KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepXHOCTH. KoHyC: 0OcCHOBaHME U BepIInHa, 00pasyromias u
OCh; TJIOIIA/Ib OOKOBOM M MOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroNue u
BBICOTA; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.



Cdepa u map: ueHTtp, paanyc, AUaMeTp; IUIONIA/lb MOBEPXHOCTU CQEpHI.
B3aumnoe pacrnionoxkenue cepsl U MIIOCKOCTH; KacaTedbHas IJIOCKOCTh K cdepe;
TJI0IIA b CephI.

N3o0paxkeHue Ten BpalieHus Ha IIocKocTh. PazBépTka nMIIMHApPA U KOHYCA.

KomOunanuu Ten BpalleHUs ¢ MHOTOTPAaHHUKOB. MHOTIOTpaHHUK,
OMHUCAHHBIA OKOJIO cdephl; cdepa, BIUCaHHASE B MHOTOTPAHHUK, WU TEJO
BpAILICHUA.

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

[TonoOubie Tenma B mpocTtpaHcTBE. COOTHOILICHHS MEXKIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEI.

Ceuenus uanHApa (MapaiesibHO U MEPIIEHIUKYIISIPHO OCH ), CEUCHUSI KOHYCca
(mapajuienbHOE€ OCHOBAHUIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY ), CEUEHUS I1apa.

Bexmopwi u koopounamsi 6 npocmpancmee

BekTop Ha mmockocTy u B ipocTpancTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpPA HA YUCIO. Pa3znoxkeHne BEKTOpa Mo TPEM HEKOMIUJIAHAPHBIM
BektopaMm. IIpaBuio mapamnenenunena. PemieHue 3amad, CBSI3aHHBIX — C
MPUMEHCHUEM TIpaBWJI JEUCTBUM C BekTopamu. [IpsMoyromnbHas cucrema
KoopauHaT B mpoctpaHcTtBe. Koopaunatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATAaX. YTros MexAy BekTopamu. CKalspHOE MPOU3BEICHUE BEKTOPOB.
Briuncnenue yrioB Mexay MNpsSMbIMU U TUIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIM
METOJI IPH PEIICHUHA T€OMETPUUYECKUX 3a/1aU.

Bepoamuocmv u cmamucmuxa

UucnoBele  XapaKTEpUCTUKU  CIIyYalHBIX BEJIMYMH: MaTEMaTUYeCKOe
OKHMJIAHHWE, JUCIEePCUsi W CTAHJIAPTHOE OTKJIOHeHHEe. [IpuMeprsl mNpruMeHeHud
MaTeMaTUYECKOr0 OXUIAHWA, B TOM YHCIIE€ B 3aJa4aX W3 MOBCEJHEBHOW YKU3HH.
MatemaTnyeckoe 0XKHJaHue OMHAPHON CiIyyalHOH BeIMYMHBI. MaTteMaTuueckoe
0’KUJAHHE CYMMBI CIIy4alHbIX BEJIMYMH. MaTeMaTH4ecKoe 0KUJaHUE U JUCTIEPCUS
r€OMETPUYECKOr0 U OMHOMHAJIBHOTO pacpeiesICHU.

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

Bri0opouHbIit METONI MCCIEI0BaHUMN.

[IpuMepsl HEMpEpHIBHBIX CIHy4YalHbIX BeJWYWH. [lOHSATHE O TMJIOTHOCTH
pacrpenenieHus. 3aaadn, NPUBOIAIIME K HOPMaIbHOMY pacnpeneneHuro. [lonstue o
HOPMAJIBHOM PacCIpeICIICHUU.



TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA (I1O
I'OAAM OBYYEHMUA)

1. 1Oxmacc (170 gacoB)
No HaumenoBanue MOZYJICH, KonuyectBo yacon DNEKTPOHHBIE
I/ | pa3fenoB U TEM MPOrPaMMBbI Bcero | Kontpo- | Ipaktu- | (1 poBble)
JILHBIC yeckue | 00pazoBaTelbHBIC
paboThI paboThl | pecypehl

Moaynb 1. «AnreOpa 1 Havyaga MaTeMaTHYECKOTO
Paznen 1.1. TToTopenwue (5-9 ki)

aHaJu3a»

1.1.1 | Unucna:  panioHajJbHBIE U 4 bubmuorexka I[OK
JCHCTBUTENIBHBIC. https://m.edsoo.ru/1
568aba3
1.1.2 | PanmmoHansHble ypaBHEHHUS 4 https://campus.fa.ru
1.1.3 | PanmoHanbHbIE HEpaBEHCTBA 4 1
Hroro nmo pazgeny 12 1
Paznen 1.2. ®ynkuun u rpaduku
1.2.1 | OyHKIMK W WX OCHOBHBIC 2 bubnmoreka I1IOK
cpoiicTBa. I'paduk QyHKImH https://m.edsoo.ru/1
S568aba3
1.2.2 | CreneHs ¢ 1ENBIM IMOKa3aTelIeM 1 https://campus.fa.ru
1.2.3 | Crenennas QpyHKIHA 2
Hroro nmo pazgeny 5
Pasnen 1.3. MppaunoHansHble YpaBHEHHS U HEPABEHCTBA
1.3.1 | Kopens n-oii cTeneHu 4 https://campus.fa.ru
bubmuorexka I[OK
https://m.edsoo.ru/1
S568aba3
1.3.2 | UppanmoHabHbIE ypaBHEHUS 6 1
1.3.2 | UpparnuioHanbHble HEpaBEHCTBA 3
Hroro nmo pazgeny 13 1
Paznen 1.4. TpuronomeTpus
1.4.1 | TeomeTpHYECKHE OTMpPEACICHUS 2 bubnmoreka I[IOK
TPUTOHOMETPHICCKUX https://m.edsoo.ru/1
yHKrHii 568aba3
1.4.2 | TpuroHoMmerpuueckas OKpYXk- 9 1
HocTh. IlpeoOpazoBanue Tpu-
TOHOMETPHUYECKHX BBIPAKCHUHI
1.4.3 | OOpaTHBIE TPUTOHOMETPHYEC- 8
kue ¢pyHkuun. Pemenue tpuro-
HOMETPUYECKUX YpaBHEHUH
1.4.4 | CpoiictBa u rpaduKu 6 1
TPUTOHOMETPUIECKUX ¢byH-
KLIWH YHCIIOBOTO apryMeHTa U
00paTHBIX K HUM
Hroro no pa3zneny 25 2

Pasnen 1.5. 3agaun npukiaagHoro xapakrepa

1.5.1

TexkcToBbIE 3a1auu Ha
COCTaBJIEHHE YpaBHEHUH

2

https://campus.fa.ru
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1.5.2 | IocaenoBaTensHOCTH u 2 bubmuorexka I1IOK
[porpeccuu https://m.edsoo.ru/1
S568aba3
1.53 | 3agaun ¢ DKOHOMUYECKUM 6 https://campus.fa.ru
coziepXKaHHeM bubmuorexka I[OK
https://m.edsoo.ru/1
568aba3
Hroro nmo pazgeny 10
Monyns 2. «['eomeTpus»
Pazpen 2.1. BBeneHnue B cTepeoMeTpuio
2.1.1 | ba3oBble TOHATUS CTEPEOMET- 4
puu:  Touka, OpsAMas |
TJIOCKOCTh — M X CBOMCTBa
2.1.2 | U3obpaxkenue 4
MHOTOTPAaHHUKOB Ha PUCYHKAX
2.1.3 | [lonsiTue 00 aKCHOMATHYECKOM 2
MOCTPOCHUH CTEPEOMETPUH
Hroro nmo pazgeny 10

Pa3nen 2.2. B3auMHoe pacosiokeHue I

DSIMBIX U INIOCKOCTCH B IMPOCTPAHCTBC

2.2.1 | IIpsiMble B MPOCTPAHCTBE 2

2.2.2 | [lapamnenapHOCTh MpPSIMBIX U 4
MJIOCKOCTEN B IPOCTPAHCTBE

2.2.3 | IlapamienabHOCTh INIOCKOCTEN B 5
MIPOCTPAHCTBE

224 | Yroel  Mexay — HpSIMBIMH, 4
IJIOCKOCTSIMHM M MEXAY IIPSIMOI
U TJIOCKOCTBIO B TPOCTPAHCTBE

2.2.5 | llepneHaUKYIAPHOCTh TPAMOI 4
1 TUIOCKOCTHU B IPOCTPAHCTBE

2.2.6 | [lepneHOUKYIAPHOCTH  JABYX 5
MJIOCKOCTEN B IPOCTPAHCTBE

2.2.7 | PaccTossHuE MEXIy TOYKOW H 6
IJIOCKOCTBIO, MEXIy Mapai-
TeTBbHBIMH PSAMOM u
MJI0CKOCTh U IUNIOCKOCTSMU

Hroro nmo pazgeny 30

Pa3nen 2.3. MHororpanHuKu

2.3.1 | IIpuzma 5

2.3.2 | Ilupamuga 5

2.3.3 | O6beM MHOTOTpaHHHUKA 4

Hroro nmo pazgeny 14

Pasnen 2.4. Tloropenue u 0000IIcHNE

2.4.1 | IloctpoeHue ceueHmit 8

2.4.2 | BeluuciaeHue pacCcTOSHUN | 6
YTJIOB

Hroro nmo pazgeny 14

Monyns 3. «BepoATHOCTB U CTaTUCTUKA
Pazgen 3.1. BBeneHue B TeOpHUIO BEPOSITHOCTEH

3.1.1 | Cratuctuueckue JaHHBIC: 4

OIIMCaHue u MepBUYHAS

00paboTKa TaHHBIX
3.1.2 | DnemMeHTH KOMOMHATOPUKH 4 https://campus.fa.ru
Hroro nmo pazgeny 8

Paznen 3.2. Cnyuaiinbie coObITHS
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3.2.1 | Cnyuaiiabie OTIBITHI " 2 https://campus.fa.ru
CITydaifHbIe COOBITHSI
3.2.2 | Onepanuu HaJ COOBITHSIMH 2
3.2.3 | Knaccuueckoe, reomeTpuyec- 2
KO€ U CTaTHCTHYECKOE Ompee-
JICHUS1 BEPOSITHOCTH COOBITHSI
3.2.4 | Ycaosnsle BeposTHOCTH. PIIB 4 1
HToro nmo pazgeny 10 1
Paznen 3.3. Ciyyaiinbple BETMYUHBI
3.3.1 | CayyaiiHple BEIWYMHBI U UX 3
3aKOHBI pacnpeesICHHsI
3.3.2 | 3aBucuMbIE U HE3aBHUCHUMEIE 3
ciny4aiinpie BenuyuHbl. CoOB-
MECTHBII 3aKOH pacmpeene-
HUS IBYX CIYYalHBIX BEIHYUH
3.3.3 | Yucnossle XapaKTEepUCTUKU 6 1
CIyYalHBIX BEIMYMH U UX
CBOMCTBa
3.3.4 | Cepun MTOBTOPHBIX 4
HE3aBUCUMBIX HCHBITAHUI
Hroro nmo pazgeny 16 1
PesepBHoe Bpemst (00111ee TOBTOPEHUE) 3
OBUIEE KOJIMYECTBO YACOBIIO | 170 10
IMPOI'PAMME
2. llknacc (170 gacoB)
Ne HaumenoBanue MOJyJIEH, KonnuecTtBo yacoB ONeKTpOHHbBIE
I/ | pa3fenoB U TEM MPOrPaMMBI Bcero | Kontpo- | Ilpaktu- | (1u¢poBble)
JILHBIC yeckue | 00pazoBaTelbHBIC
paboThI paboThl | pecypehl

MO,Z[YJ'IL 1. «Anre6pa 1 Ha4dajla MaTCMAaTHYCCKOI'O aHaJInu3a»

Pasnen 1.1. Iloka3arenbHbIE YpaBHEHUS

1 HCPABCHCTBA

1.1.1 | Crenenp ¢ pamHOHAILHBIM 3 https://campus.fa.ru
oKa3areyeM bubmuorexka I[OK

https://m.edsoo.ru/f
11c4afd

1.1.2 | Iloka3aTenpHbIE ypaBHEHUS 3

1.1.3 | Ioka3zarenbHast QyHKIHS 1

1.1.4 | Iloka3aTenpHbIC HEPABEHCTBA 5 1

Hroro nmo pazgeny 12 1

Paznen 1.2. Jlorapudmudeckre ypaBHEHHS U HEPABEHCTBA

1.2.1 | Jlorapudm u ero cBoiictsa 3 https://campus.fa.ru
bubmnorexka I1[OK
https://m.edsoo.ru/f
11c4afd
1.2.2 | JlorapudMudeckue ypaBHEHHS. 3
[Tonstue O/13

1.2.3 | Jlorapudmudeckast QyHKIHS 1

1.2.4 | Jlorapudmuueckue 5 1
HEpaBEHCTBA

Hroro nmo pazgeny 12 1

Pasnen 1.3. TpuronomeTpus
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1.3.1 | Pemienne  TpuroHoMmerpuyec- 4
KHX ypaBHEHHUH (IOBTOPEHHE)
1.3.2 | Tpuronomerpuueckue 2
HEpaBEHCTBA
Hroro nmo pazgeny 6
Paznen 1.4. OcHoBbI quddepeHInanTbHOr0 HCUUCICHUS
1.4.1 | Ilouatue mnpenena mnociaeao- 2
BaTENBLHOCTH U QPYHKIMHK
1.4.2 | lIpousBogHas GpyHKIUU 6
1.4.3 | [IpumeHeHne NPOU3BOIHON K 6 https://campus.fa.ru
3aj1auam UCCIIEI0BAHUS bubmuorexka I[OK
yrxumii https://m.edsoo.ru/f
11c4afd
1.4.4 | YpaBHeHUE KacaTeIbHON 4
1.4.5 | IlpuMeHeHne NPOU3BOIHOW B 4
9KOHOMHKE
Hroro nmo pazgeny 22
Pa3nen 1.5. OCHOBBI HHTETPAILHOIO UCUHUCIEHHS
1.5.1 | IlepBooOpa3Has 2
1.5.2 | OnpeneneHHBINA HHTETPAT U €TI0 4 https://campus.fa.ru
TEOMETPUUYCCKHUI CMBICIT bubnmoreka I1IOK
https://m.edsoo.ru/f
11c4afd
Hroro nmo pazgeny 6
Paznen 1.6. O000IICHNE U IOBTOPEHIE
1.6.1 | Cuctemsl ypaBHEHU I u 6 bubmuorexka I[OK
HEpaBEHCTB https://m.edsoo.ru/f
11c4afd
1.6.2 | DneMeHThl TEOPUU YUCEI 4
Hroro nmo pazgeny 10

Monyns 2. «I'eometpusi»
Pasnen 2.1. Tena BpameHus

2.1.1 | Cdepa u map 3

2.1.2 | Hunuunp 3

2.1.3 | Konyc 3

2.1.4 | B3auMmHOE pacnoyio)KeHHue Tel 4
BpaleHUs

2.1.5 | B3aumHOe pacnonoxeHue Ted 4
BpalleHHs] 1 MHOTOTPaHHUKOB

2.1.6 | OObem Ten BpalieHus 3 https://campus.fa.ru

Hroro nmo pazgeny 20

Pasnen 2.2. KoopauHathl 1 BEKTOPBI B IPOCTPAHCTBE

2.2.1 | Cucrema KOOpAWHAT B 4
MPOCTPAHCTBE

2.2.2 | BeKTOopsl B IPOCTPaHCTBE 4

2.2.3 | KoopanHaTHO-BEKTOPHBIN 12
METOA  peUleHus 3aJad B
CTEPEOMETPUU

Hroro nmo pazgeny 20

Monyns 3. «BeposITHOCTb U CTAaTUCTHKA»
Pasnen 3.1. JIuckpeTHble caydaiiHble BETUYHHBI

3.1.1 | 3axoHsI pacnpeneneHus 4
CIIyYaiHbIX BEJIMYUH
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3.1.2 | YucnoBble  XapakTEpUCTUKU 4 1 https://campus.fa.ru
CIlyJyalHBIX BEJNIMYUH M HX
CBOMCTBa
3.1.3 | 3akoH OoNBIINX YKCEN 4
Hroro no pazneny 12 1
Pasnen 3.2. HenpepriBHBIE ciTyyaiiHbIE BEIMYHHBI
3.2.1 | PaBHOMepHBII 3aKOH 4
pacrpeencHus
3.2.2 | HopmainbHBIi 3aKOH 6 1
pacrpeencHus
Hroro nmo pazgeny 10 1
Pazpen 3.3. DnemMeHTH MAaTEMaTHYECKON CTATUCTUKU
3.3.1 | IloHsATHE TOYEYHBIX OLICHOK 4
3.3.2 | Ilonarue HMHTEPBATBHBIX 4
OLICHOK
3.3.3 | Ilonarue 0 MIPOBEpKE 4
CTaTUCTUYECKUX THIIOTE3
Hroro no paszneny 12
PesepBHoe Bpemst (00111€e TOBTOPEHUE) 28 2 https://campus.fa.ru
OBUIEE KOJIMYECTBO YACOBIIO | 170 10
[MPOI'PAMME

MPOBEPSIEMBIE TPEBOBAHHUSI K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMM

10 KIIACC
HpOBg)(;lﬂeMOFO IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM
MPOTrpPaMMBbI CPeTHEro oo1ero oopa3oBanus
pe3yJjbTaTa
1 Uucna ¥ BEIYUCIICHUS
1.1 OnepupoBaTh MOHATHUAMHU: PAMOHAIBHOE U JIEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAS U
) JecSITUYHAst JpOoOb, NIPOLIEHTHI
12 Beimonuate  apudmMeTHyeckue Omnepandd ¢ PAldOHATBHBIMH M JACHCTBUTECIHHBIMU
Y CIaMH
13 Boemonssate npubnnxEHHbIE BBIMMCIICHUA, MCTONb3YS NPaBUWJIA OKPYIJIEHMA, JenaTh
MPUKUJIKY U OIICHKY Pe3yJibTaTa BbIYUCICHUN
OnepupoBaTh MOHATUSAMU: CTEIEHb C IIEJIBIM IOKa3aTeaeM, CTaHaapTHas (opma 3anucu
1.4 JNEHCTBUTENIBHOTO YHCJa, KOPEHb HATYpajbHON CTEMEHH; HMCIOJB30BaTh MOIXOASIIYIO
’ dbopMy 3amuMcu JAEUCTBUTENBHBIX YWCENl JJI PELIeHHS MPaKTHYECKUX 3alad
Y NIPeACTaBICHUS JaHHBIX
OnepupoBaTb MOHATHSMHU: CHHYC, KOCHUHYC M TaHI€HC IPOU3BOJIBHOTO YIJIa;
1.5 WCIOJIb30BaTh 3alliCh MPOU3BOJILHOTO YIiia uepe3 OOpaTHble TPUTOHOMETPUYECKHE
dhyHKIINN
2 YpaBHEHUS 1 HEPABEHCTBA
21 OnepupoBaTh NOHATUSIMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, LEJIOE, PALlIOHAIBHOE,
HppalOHAJIbHOE YpaBHEHHE, HEPAaBEHCTBO, TPUTOHOMETPHUECKOE YpaBHEHHE
29 Boimonuate  mpeoOpa3oBaHusi  TPUTOHOMETPUUECKHUX  BBIpOXEHMH M peluaThb
TPUTOHOMETPUYECKHUE YPABHEHHUS
Boinonusate npeoOpa3oBaHus LEJbIX, PAMOHANBHBIX U UPPALMOHATBHBIX BBIPAXKEHUH U
23 peliaTh OCHOBHBIE THIbI LENbIX, PAlMOHAIBHBIX U HPPALMOHAIBHBIX ypaBHEHHH M
HEPaBEHCTB
24 [IpuMeHsATh ypaBHEHHS 1 HEpABEHCTBA JJIsl PELICHU MaTeMaTHYECKUX 3a/1ad U 3a7ad u3
) pa3InyHbIX 06JacTel HAYKU U peasibHON KU3HU




Kon

ITpoBepsieMblie MpeIMeTHbIE Pe3yIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTeIbHOM

fpoBepAEMoro NMPOrpaMMbl CpeJJHEero oouero 0opa3oBaHus
pe3yabTaTa
MogenupoBaTh peanbHbIE CHTYallMH Ha S3bIKE anreOpbl, COCTABIATH BBIPAXKCHUS,
2.5 ypaBHEHUs, HEPABEHCTBA IO YCJIOBHIO 3a/Ia4d, UCCIEIOBaTh IMOCTPOCHHBIC MOJECIH C
HCIIOJIb30BAHUEM aNIiapara ainreOpbl
3 OyHKIMU ¥ TpaQuKH
31 OnepupoBaTh MOHATHIMU: (PYHKIIHS, CIIOCOOBI 3a1aHust (YHKIUH, 00IACTh ONPEISIICHHS
) Y MHOKECTBO 3HAUCHMI OYHKIH, TpaduK HYHKIMH, B3aHMHO 00paTHBIC (hYHKITHH
32 OnepupoBaTh TOHATHAMHU: YETHOCTh W HEYETHOCTh (YHKIWH, HYIH (YHKIUH,
MPOMEXYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonb3oBath rpaduku GyHKIMN JUTS pelICHUs YpaBHEHUI
34 Ctpouts U 4uTaTh TpaduKy JTUHEHHOW (QYHKIWYU, KBaIPaTHIHON (DYHKIMH, CTEIICHHOW
) (YHKIUY C IIEJTBIM MOKa3aTeleM
Ucnonp3oBate rpaduku GyHKIMNA U UCCICIOBAHUS IPOIECCOB M 3aBUCUMOCTEU IpH
3.5 pelICHN: 3amad W3 JAPYTHX YYeOHBIX MPEAMETOB M PEATbHON JKU3HH, BBIPAXKAThH
(dbopMmysiamMu 3aBUCHMOCTH MEXKY BETUINHAMU
4 Hauayia MaTeMaTHYECKOTr0O aHAIN3a
41 OnepupoBaTh MOHITUSMHE: TOCIEIOBATEILHOCTD, apu(MeTHIeCKass W TeoMeTpHYecKast
MIPOrPECCHH
49 OnepupoBaTh MOHATUSIMU: OECKOHEYHO YOBIBAIOIIAS TEOMETPHYCCKAS TPOTPECCHS, CyMMa
) 0OECKOHEUHO YObIBarolIel TeOMETPHYECKON MPOTPecCun
4.3 3aiaBaTh MOCIEA0BATEIbHOCTH Pa3IMYHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh CBOWCTBA MOCIEIOBATENILHOCTEH W IPOTPECCUI ISl PELICHUS] PEabHBIX
3aJa4 MPHUKIATHOTO XapakTepa
5 MHOXeCTBa U JOTHKa
5.1 OmnepupoBaTh NOHSITHIMHI: MHOXECTBO, ONICPAIIMU HAJT MHOKECTBAMU
59 Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIH amapart JJisl OIIHCAaHUs PEalbHBIX MPOIECCOB
) U SIBIICHUM, IPY PEIICHUHN 33184 U3 IPYTUX YICOHBIX IPEAMETOB
53 OnepupoBaTh NOHSITHIMU: ONPEICIICHHE, TEOPEMA, CIEACTBUE, JTOKA3ATEIbCTBO
11 KIIACC
Kon .
HpPOBEpsIEMOTo IIposepsiemble HPe):[MeTHLIe pe3yJbTaThl 0CBOCHHMSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJjabTara
1 Uwcia v BEIYUCICHUS
OnepupoBaTh MOHATHSIMHU: HATypallbHOE, IEJI0€ YHCIIO; HCIONb30BaTh IPU3HAKU
1.1 JETMMOCTH IIEJBIX YHCEN, PA3JIOKCHUE YUCIA HA IPOCTHIC MHOXHUTEIW JJISI PEIICHUS
3a1a4
1.2 OnepupoBaTh NOHSITHEM: CTEIICHb C PAITMOHATBHBIM TOKA3aTeIIeM
1.3 OnepupoBaTh NOHSITHAMU: JOrapu(M Yucia, JeCATHYHBIC U HATYPAJIbHBIC JIOTapU(PMBI
2 YpaBHEHUS M HEPABEHCTBA
[lpuMmeHATs CBOWCTBA CTEMEHHW JUI NPeoOpa3oBaHUs BBIPAKCHUH, OIEPUPOBATH
2.1 MOHATHSAMH: [IOKA3aTEIbHOE YPAaBHCHHE M HEPABCHCTBO; pEIIATh OCHOBHBIC THITBI
MOKA3aTeNIbHBIX YPABHEHUH M HEPABCHCTB
Beimonuate npeoOpa3oBaHus BBIPAKEHHH, CONCPIKAIINX JIOTApU(PMEI; OIEPUPOBATH
2.2 MOHATHAMH: JOTapu()PMUYECKOE YpaBHCHHE U HEPaBEHCTBO, PEIIaTh OCHOBHBIC THITBI
JorapupMUIECKUX YpaBHEHHUI 1 HEPABEHCTB
2.3 HaxomuTh perieHus NpoCTEHITNX TPUTOHOMETPHUYCCKUX HEPABECHCTB
24 OmnepupoBatb TIOHATHAMH: CHCTEMA JMHEHHBIX YPaBHEHUN U €€ PellIeHue; NCII0Ib30BaTh
CUCTEMY JIMHEWHBIX YPaBHEHHUI JIJIsl PSIICHUS MPAKTUYCCKUX 3184
25 Haxomute perieHus mpocTeHIMX CHCTEM 1 COBOKYITHOCTEH PallMOHANIBHBIX YPaBHEHUHN U

HEPaBCHCTB




MPOBEPSEMOro

Ko .
A IIpoBepsiemble NpeIMeTHbIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM

o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus

pe3yjabTarTa

MOL[eJ'II/IpOBaTB PCAJIbHBIEC CHUTyallUM Ha A3bIKEC aJ'Il"erI)I, COCTaBJISITb BBIPAXKCHUA,

2.6 yYpaBHEHUS, HEPABEHCTBA M CHCTEMBI IO YCIOBHUIO 33[a4ud, MCCIEIOBATh IOCTPOCHHBIC
MOJISITH C MICIIOJIhb30BAHMEM alapaTa aire0psl
3 DyHKIMY 1 TpaduKH
OmnepupoBaTh TMOHATHAMH: TEPUOANYCCKAs (DYHKIWS, POMEKYTKH MOHOTOHHOCTH
3.1 (GYHKIMHU, TOYKH 3KCTpeMyMa (HYHKIMU, HanOOJIbIIee U HAMMEHBILCE 3HAUYCHHS (DYHKIMU

Ha IPOMEIKYTKE, NCIIOJIb30BATh UX JISI UCCJICAOBAHUS ¢YHKHHH, 3aJaHHOM Fpa(bI/IKOM

OmepupoBaTh  TOHATHAMHU:  TpaUKH  TOKA3aTeNBHOW,  JIOrapu(pMUYECKOH U
3.2 TPUTOHOMETPHICCKUX (YHKIMH; H300pakaTh WX Ha KOOPJIMHATHON IUIOCKOCTU W HC-
10JIb30BaTh JUIsl pEllICHHs YPAaBHEHUN 1 HEPAaBEHCTB

Uzo0paxkars Ha KOOPIWUHATHON IUIOCKOCTH TpadUKd IJUHEHHBIX ypaBHEHUH U
WCIOJIb30BATh UX ISl PEUICHUs] CUCTEMBbI JJMHEHHBIX YPaBHEHUHN

3.3

Hcnons3oBath Fpa(i)I/IKI/I (I)YHKHHIZ IJI4 UCCJICAOBaHUA IPOLECCOB U 3aBUCUMOCTEN M3

34
JIPYTUX YUYSOHBIX JUCIUTIIINH

4 Hayana MaremMaTH4eckoro aHajin3za

OnepupoBaTh MOHSATHSAMHU: HENpPEphIBHAS  (QYHKIMSA, Npou3BomHas (yHKIUH,

4.1 HCIOJIb30BATh TEOMETPHUCCKUHN ¥ (DU3MUYECKUI CMBICT MPOU3BOHOMN JIJIsl pEIICHHS 3a1a4
49 Haxoaute mpou3BoAHbIE 3J€MEHTapHbIX (DYHKIMM, BBIYUCISATH MPOU3BOAHBIE CYMMBI,
) MPOU3BEICHHSI, YACTHOTO (YHKIIHIH

43 Ucnonb3oBarh MPOU3BOAHYIO [Jsl HCCIEeNOBaHUA (YHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI, MPUMEHSTh PE3YJIbTaThl HCCACTOBAHMS K TOCTPOCHHUIO rpaduKoB

44 Hcnonb3oBaTh NpOU3BOAHYIO ISl HAXOXKACHUS HAWTYUILIEro PelIeHUs B IPUKIIAJHbIX, B
TOM YHCJIE COIMAILHO-DKOHOMUYECKHUX, 3a1a4ax

45 OnepupoBaTh NOHATHUSMH: TIEPBOOOpa3HAs U MHTETPAN;, MOHUMATh TE€OMETPUUECKUNA U
(hm3MYecKuil CMBICIT HHTErpaja

46 Haxomute mepBooOpa3Hble 3JeMEHTAPHBIX (DYHKIUH, BRIYUCIATh HHTETPal 1o (hopMmyIie
Hrrotona — Jleiibuuia

47 Pemate npuknagHble 3a/1a4M, B TOM YUCIE COMMATLHO-3KOHOMUYECKOTO U (PU3MYECKOTO

XapakTepa, CpCACTBAMH MAaTEMATUICCKOI'0 aHajIn3a

IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUA

10 KVIACC

Kox

1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

Yucna ¥ BEIYUCICHUS

1.1

Panmonanbuplie uncia. OOBIKHOBEHHBbIE W JIECATHYHBbIE JpoOH, MPOLEHTHI, OeCKOHEUHbIE
nepuoandYecKre Ipodu. ApudMETHIECKUE OTIePalluy C PallHOHATBHBIMU YUCIAMU, TPe0Opa3oBaHUs
YUCIOBBIX BhIpakeHUil. [lpuMeHeHune npoOeil U MPOUEHTOB Ul pPelleHus NPUKIAAHBIX 3a/1ad U3
pa3JIMYHBIX OTpacied 3HAaHUN U pealbHON KU3HU

Z[CI\/'ICTBI/ITCJ'IBHI)IC 4yucia. PalimonanbHbie U HppalMOHAJIbHBIC YXCIIa. ApI/I(bMeTI/I'-IeCKI/IC ornepanuu ¢

1.2 |nmelicTBuTenpHBIMU uYuciaMu. [IpuOMKEHHBIE BBIYMCIEHHS, MpaBUJla OKPYIJIEHHs, MPUKHUIKA U
OIICHKA pPe3yJIbTaTa BEIYUCICHHUH
Cremenp ¢ 1enbIM mokaszareneMm. CraHgapTHas QopMa 3amucu AeWCTBHTENBHOrO wucia. Mc-

1.3 | monmp3oBaHME MOAXOJMICH (POPMBI 3aMUCH JCHCTBUTEIBHBIX YUCET ISl PEIICHUS MPAKTUYECKUX
3a]1a4 U [PEACTABICHUS JaHHBIX

1 4 ApI/Id)MeTI/I'-I?CKI/Iﬁ KOpEeHb HaTypajbHOW cTeneHu. J[leiicTBua ¢ apuMeTHUECKUMHU KOPHIMHU
HATYpaJIbHOU CTETIEHU

15 CuHyc, KOCMHYC ¥ TaHI'€HC YUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, QpKTaHT'€HC YHCIIOBOTO
apryMeHTa

2 YpaBHEHUS 1 HEPABEHCTBA




Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

2.1 | ToxzaecTBa M TOXKJIECTBEHHBIE IpeoOpa3oBaHus
2.2 |IlpeoOpa3oBaHue TPUTOHOMETPHUESCKHIX BhIpakeHHH. OCHOBHBIC TPHTOHOMETPHUYECKHE (hOPMYITBI
2.3 | YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pellieHue HepaBeHCTBAa. MeTo 1 HHTEPBaJIOB
2.4 | Pemenue 1ensix u ApoOHO-pallMOHATILHBIX YPaBHEHUI U HEPABEHCTB
2.5 | PemieHue uppanvoHaIbHBIX YpaBHEHHH U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPAaBHEHUHN
27 [Ipumenenne  ypaBHEHHI M HEpPaBEHCTB K  PEIICHMIO  MaTeMaTHM4YecKUX  3ajad
Y 33724 U3 pa3IuyHbIX 00JacTeld HAyKU U peasibHON )KU3HH
3 DyHKIMY 1 TpaduKH
3.1 | ®ynmkiws, ciocoowl 3ananus Gyukimu. ['paduk hyaknmu. Bzaumuao oOpatHble GyHKIMN
32 Ob6nactp ompeneneHuss ¥ MHOXecTBO 3HaueHui ¢yHkumuu. Hynu ¢ynkuuu. [IpomexyTku 3HaKO-
) noctosiicTBa. Y€rHple U Heu€THbIE PyHKIIUN
33 CreneHHast (pyHKIMS C HATYPAIbHBIM U LENBIM NOKa3zaTeneM. EE cBoiicTBa u rpadguk. CBoicTBa U
rpaduiK KOpHs #-0i CTeleHH
34 Tpuronomerpuyeckasi OKpPY>KHOCTb, OIpEIEIEHHE TPUTOHOMETPUYECKUX (YHKLUMH YHCIOBOTO
apryMeHTa
4 Hauyana MatemMaTnyeckoro aHaju3a
41 [TocnenoBaTenbHOCTH, CHOCOOBI  3aJaHUsl  MOCIeAoBaTellbHOCTEH. MOHOTOHHBIE — TOCIHe-
JIOBATEIbHOCTH
Apudmernyeckass U TeOMETpUUECKas Mporpeccuu. beckoHeyHO yObIBaromiasi reoMeTpudecKas
4.2 |mporpeccus. Cymma OeckOHEHYHO YOBIBaIOLIE reomMeTprueckoil nporpeccuu. @opmMyiia CIOKHBIX
MIPOLIEHTOB. M cIoib30BaHKe MPOIPECCUH ISl PEIICHHUs pealIbHbIX 33734 MPUKIAJHOrO XapaKTepa
5 MHOXecTBa U JOTHUKa
MHoXxecTBO, oniepaliiy HajJ MHOXecTBaMu. [luarpammel Diinepa — Benna. IlpumeHeHne TeopeTuko-
5.1 |MHOXecTBeHHOro anmnapaTa JJis OIMCaHUs PeabHbIX MPOLECCOB U SBJICHUMN, TP PELLICHUH 3aj1a4 U3
JPYTUX YYEOHBIX MPEIMETOB
5.2 | Onpenenenne, Teopema, CISACTBUE, IOKA3ATESIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Uucna ¥ BEIYUCIICHUS
1.1 HatypasnbHbie 1 esble uyncia. [Ipu3Haku e IMMOCTH HEJbIX YHCe
1.2 CreneHb ¢ pallMOHAIbHBIM NOKa3aTesieM. CBOWCTBA CTENEHH
1.3 Jlorapudwm uncrna. JlecsiTHIHBIC M HATYPAIBHBIC JIOTapH (MBI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeobpazoBaHue BEIpaXKEHUH, COIEPKAIINX JIorapu(MBbI
2.2 [Ipeobpa3zoBaHue BEIpaXKEHU, COJIEPKAIIMX CTENEHU C pallMOHAJIbHBIM NIOKa3aTeaeM
2.3 [TprMepsl TPUTOHOMETPUYECKHX HEPABEHCTB
2.4 [Toka3aTenbHbIe YpaBHEHHS U HEPABEHCTBA
2.5 JlorapudmMudeckue ypaBHEHUs 1 HEPABEHCTBA
26 Cucrembl \J:H/IHCI\/'IHLIX ypaBHeHuil. Perienne npukiagHbIx 3a/1a4 ¢ MOMOLIBIO CUCTEMbI JIMHEHHBIX
ypaBHEHHIA
2.7 CucTeMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPaBHEHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILICHUIO MaTeMaTHUECKUX 3a/1a4 U 3a]1a4 U3
pa3IMyHbIX 00JacTel HAYKU U peasibHON KU3HU
3 OyHKIMU 1 Tpa@uKH
31 Oyukuus. Ilepuognueckue QyHkuuu. IIpoMexyTKdn MOHOTOHHOCTH (PyHKUMH. MaKCUMyMBI
' 1 MUHUMYMBbI GyHK1IKMU. Hanbosbliee 1 HauMeHbliee 3HaueHrue GYHKIMN Ha TPOMEXKYTKE
3.2 Tpuronomerpuueckue QyHKINU, UX CBOUCTBA M Ipa(UKH
3.3 IokasarenpHas u Jorapudmudeckas QyHKINU, UX CBOUCTBA M FpadyKu
3.4 Hcnonp3oBanue rpadukoB HYHKIHIA ISl PSIICHUS] YPABHEHUH U JIMHEHHBIX CUCTEM




Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

35 HUcnonk3oBanue rpauikoB GyHKIMN U UCCIEIOBAHUS IIPOIIECCOB U 3aBUCHMOCTEH, KOTOPBIE
BO3HUKAIOT NIPU PELICHUH 33/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peasibHON JKU3HH
4 Hauana MatemMaTuyeckoro aHajgu3a
4.1 HenpepbiBHbIe hyHKIMHA. MeTOJI HHTEPBAJIOB JUIsl pellieH!s] HEPABEHCTB
4.2 [pousBognas GyHkimu. ['eomerpudeckuii U GU3HISCKUNA CMBICIT IPOU3BOTHON
43 [IpousBoaHbIC 2IeMEHTAPHBIX GYHKIHA. DOPMYIIBI HAXOKACHUS TIPOU3BOIHON CYMMBI, TIPOH3-
BEJCHUSI U YaCTHOTO (hYHKITHIA
44 [MpumeHnenne NPOU3BOAHON K HCCIENOBAaHHIO (DYHKIMHA Ha MOHOTOHHOCTH U 3KCTPEMYMBL
) HaxoxxieHre HanOobIIero ¥ HaMMEHbIIEero 3HaUeHHsT (DYHKITHH Ha OTPE3Ke
45 [IpumeHeHne Npou3BOJHOM JJIsl HAXO0XKIEHUS HAMTYYILIEro peleH s B IPUKIIaAHbIX 3ajauax, Iis
OMIPEJIeNICHHsI CKOPOCTH MPOIECcca, 3aJAHHOT0 (hOPMYIION MK rpagKkoM
4.6 [TepBooOpasHas. Tabnuia nepBooOpa3HbIX
47 Wnrerpan, ero reomerpudeckuii 1 Gpu3MYecKuil cMbICT. Beraucnenune uHTerpana mo Gpopmyie
Hetorona — JleiiOHu1a

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOMN ITIPOI'PAMMBbBI

nponelf;:iMoro IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM
et NMPOrpaMMbl CpeJJHEro oouero 0opa3oBaHus

6 Teopust BEpOSITHOCTEHN M CTATUCTUKA

6.1 Unutarh ¥ CTPOUTH TAOJIUIBI U AVIATPAMMBI

6.2 OnepupoBaTh TOHATUSAMH: CcpeAHEee apudMETHUYECKOe, MeJuaHa, HauOoJbIIee,
HavMEHBIIIEE 3HAUCHHE, Pa3MaxX MacCHBA YUCIIOBBIX JJAHHBIX
OnepupoBaTb MOHATHSMU: CIy4aiHbI SKCIIEPUMEHT (OMNBIT) U CIy4aiiHOe COOBITHE,

6.3 dJIEMEHTapHOE COOBITHE (JIIEMEHTApPHBIA KCXOJ) CIy4alHOTO OIBITa, HAXOIUTh

’ BEPOATHOCTU B OINBITaX C PAaBHOBO3MOXKHBIMU CIIy4alHBIMUA COOBITHUSIMH, HaXOIHUTb

¥ CPABHUBATH BEPOSTHOCTH COOBITUH B U3YUYECHHBIX CIYUaWHBIX IKCIIEPUMEHTAX
Haxoaute u ¢popmynupoBath coObITHA: TiepeceueHre 1 00beIMHEHHE TaHHBIX COOBITH,

6.4 coObITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; TI0JIb30BATHC AUarpaMMaMu Disepa u
(hopMyIIOH CIIOXKEHUS BEPOSTHOCTEH NP PENICHNUH 3a/1a4

65 OnepupoBaTb NOHATUSMH: YCJIOBHAsi BEPOATHOCTh, HE3aBUCHMBbIE 00651T1/1;1; HaxOJIUTh
BEPOSITHOCTH C IIOMOIIIBIO MPaBUJIa YMHOXKEHHsI, C TOMONIBIO JIepeBa CIYy4alHOTO OMBITA

6.6 [TprMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUSI TP PEILICHUH 33124
OnepupoBaTh MOHSATUSMU: UCTBITAHUE, HE3aBUCUMbBIC HCIBITAHUSI, CEPHUSl HUCIIBITAHHM,

6.7 yCIIeX U Hey/aya; HaXOJAUTh BEPOSITHOCTH COOBITHIA B CEPUH HE3aBUCHUMBIX UCTIBITAHUH J10
TIEPBOTO YCIeXa, HAXOIUTh BEPOSTHOCTH COOBITUH B Ceprr UCTIBITAaHUN bepHym

6.8 OnepupoBaTb TOHATHSAMH: CllydyaiiHas BEJIMYMHA, PACIpelesieHue BEPOSTHOCTEH,
JuarpaMMa pacrpeesieHus

11 KVIACC




Kon

IIpoBepsieMble NpeIMeTHBIE Pe3yJIbTAThl OCBOEHHS OCHOBHOM 00pa30BaTeIbHO

TpOBEpsEMOTo MPOrpaMMbI CPeIHEro odIero 00pa3oBaHusi
pe3yabTara
5 Teopust BEpOSITHOCTEN M CTATUCTUKA

51 CpaBHUBATH BEpPOSITHOCTH 3HAYEHUHN CIly4aiiHOM BEJIMYNHBI
T10 pacIpe/iIeICHUIO WIH C TIOMOIIBIO TUarpaMmm
OnepupoBaTh MOHSATUEM MATEMAaTUYECKOTO OXHJIAHWS, PUBOJUTH MPUMEPHI TOTO, KaK

5.2 MPUMEHSIETCST  MaTEeMaTHYeCKOe  OXHJAHWUE  CIIyYallHOW  BENWYHMHBI, HaXOJIWTh
MaTeMaTHYEeCKOe OXHJIaHUE M0 JAHHOMY PaclpeieIeHUI0

5.3 HMeTh nipesicTaBieHue 0 3aKOHE OOJIBIINX YHCEIT

5.4 MmeTh nipesicTaBieHne 0 HOPMAJIbLHOM paclpe/ICIICHUH

HNPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUA

10 KVIACC

Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA

6

Teopust BEpOSITHOCTEN M CTATUCTUKA

6.1

[IpencraBnenue AaHHBIX ¢ TMOMOLIBI0 Tabuuu U auarpamm. CpenHee apudmernueckoe, MenuaHa,
HauOosblllee ¥ HaUMEHbIIEe 3HAYCHUS, pa3Max, AUCIEPCUs U CTAHIAPTHOE OTKJIOHEHUE YHCIIOBBIX
HabOpOB

6.2

CrnyyaiiHble 3KCIEPUMEHTHI (OMBITH) U CydaiiHble COOBITHS. DiieMeHTapHble COOBITUSL (MCXOBI).
Beposarnoctb CIIy4ailHOTO COOBITHS. Brnuzoctsb 4acTOThI
U BepOSATHOCTH coObITUi. Cily4aliHble ONBITHl C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
BepositHocTn COOBITHIT B OIIbITax
C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMU

6.3

Onepanuu HajJ COOBITUSIMU: NIEpecedeHre, 00beAMHEHUE, TPOTUBOIOIOKHBIE COOBITHS. JlnarpaMmbl
Oiinepa. Popmyria CI0KEHUs BEPOSTHOCTEH

6.4

VYcnaoBHasI BEpOATHOCTh. Y MHOXKEHHE BEpOATHOCTEN. JlepeBo ciydaiiHoro skcrnepumenta. @opmyna
TIOJIHOY BeposiTHOCTH. HezaBucumbie COObITHSI

6.5

Komb6unatopHoe mpasusio ymHoxkeHus. llepectranoBku u Qaxrtopuan. Yucino coyeranuit. Tpe-
yronbHuK Ilackansi. ®opmyna Ounoma HeroTOHA

6.6

BunapHblil ciaydaiiHblii onbIT (MCHBITaHKE), ycrex U Heynada. HesaBucumelie ucnbitanus. Cepus
HE3aBUCUMbIX UCIBITaHU JJ0 NepBoro ycnexa. Cepusi He3aBUCUMBIX HCIIbITaHUi bepHysuin

6.7

Cnyuaiinass BenuuuHa. PacripenencHue BeposiTHocTed. Jlumarpamma pacnpenenenus. [Ipumepsr
pacrnpenencHui, B TOM YHCIIe TEOMETPUIECKOE
1 OMHOMUAJILHOE

11 KVIACC

Kon

ITpoBepsiemMblii 3JIEMEHT COJEePKAHUSA

Teopust BEpOSITHOCTEN M CTATUCTUKA

5.1

YucnoBblie XapaKTCPUCTUKH CJ'Iy‘-IafIHBIX BCJIMYHMH: MAaTEMAaTUYCCKOC OXHWAAHHUEC, OUCIICPCHA
" CTaHJApPTHOC OTKIIOHCHHUC. HpHMepLI MPUMCHCHHA MAaTEMATUYCCKOI'0 OKHNIaHHs, B TOM YHUCIIC
B 3a7a4ax M3 MOBCEJHEBHOM >XM3HU. MaTeMaTHYeCKOe OXKUJIaHue 6I/IHapHOI\/'I CJ'Iy‘-IafIHOfI BCJINU-
YUHBI. MaTeMaTHYeCKOe 0XKHUJIaHUE CYMMBI CJ'Iy‘-IaI\/'IHI)IX BeIMYMH. MaTeMaTHYecKoe 0XKUJaHUE 1
JUCTIEPCUA TCOMETPHUUYCCKOI'O U OHMHOMHUATILHOTO pacnpeaeﬂeHHﬁ

52

3aKkoH OOJIBLIMX YHUCENl U €ro pojib B Hayke, MpUpojie U obiiecTBe. BoiOOpouHbIil MeTOn Hcce-
JOBaHUU

53

HpI/IMepI:I HEMIPEPBIBHBIX CJ'Iy‘-IaI\/’IHI)IX BennuuH. [loHsITHE O MIIOTHOCTH pacnpeaciaCHus. 33,[[3‘11/1,
IIPUBOAAIINEC K HOPMAJIbBHOMY paclpeJCICHHUIO. Ilonsitue o HOPMAJIbHOM pacupeCaCJICHUN




10 KVIACC

nponelf)(;iMoro IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM
et NMPOrpaMMbl CpeJJHEro oo1ero 0opa3oBaHus
7 I'eomeTrpust

7.1 OnepupoBaTh MOHITUIMU: TOUKA, MPSIMasi, TNIOCKOCTh

79 [TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEICTBUSI U3 HUX NIPU PELICHUH T'eOMETPUYECKUX
3a]1a4

73 OnepHpOBziTB MOHATUSAMHU: TAPaVIENbHOCTh U TMEPHEeHIUKYJISPHOCTh MPSAMBIX U
IJIOCKOCTEH

7.4 KnaccuduuupoBaTh B3aMMHOE PacOI0KEHUE NPSMBIX U INIOCKOCTEH B MPOCTPAHCTBE
OnepupoBaTb NOHATHSMH: JABYTPaHHBIH yroji, TpaHH JBYIPaHHOTO yria, pedpo

7.5 JBYTPAHHOTO YTJa, JTUHEWHBIM yrojl IBYrpaHHOrO yria, rpajlycHas Mepa IBYTPaHHOrO
yria

76 OnepupoBaTb MOHATUAMHU: MHOTOTpaHHHK, BBIITYKJIbIA M HEBBIMYKJIBIH MHOTOTPaHHHUK,
3JIEMEHTbl MHOT'OI'pPaHHHKA, TPAaBUJIbHBII MHOTOTPAHHHUK

77 Pacno3naBath OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (MHUpamMua, MPU3Ma, IPSIMOYTOIbHBIHA
TapaJuiesienuIe], Kyo)
KnaccuduuupoBaTh MHOTOTpaHHHUKH, BbIOMpas OCHOBaHHUS Ui  KJIACCU(HUKALUU

7.8 (BBIMYKJIbIE W HEBBIMYKIIbIE MHOTOTPAHHUKH, MPaBUJIbHBIE MHOTOIPAaHHHUKH, MPSIMbIE U
HAKJIOHHBIE IPU3MBI, NTapaJlIeIenuIe/1bl)

7.9 OnepupoBaTh MNOHITUIMH: CEKyIasl JIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB

7.10 OOBACHATH NPUHLIUIIBI NOCTPOSHHSI CEYeHUH MHOTOTPAHHUKOB, HCIIOJIB3YsI METOJI CJICOB

711 CTpouTh Ce4eHHs1 MHOIOIPAaHHUKOB METOAOM CJIEIOB, BHIOIHATH (BBIHOCHBIE) IJIOCKHE

' YEePTEKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYDP: BUI CBEPXY, COOKY, CHU3ZY
Pematp 3a1aun Ha HAXOXKJIEHHE FTEOMETPUUYECKUX BETMYMH 110 00pa3iiaM WK ajirOpuTMam,
MpPUMEHSAS HW3BECTHBIE AHAIUTHUYECKUE METOABl NpU PElIeHWH CTaHAapTHBIX

7.12 MaTeMaTUYEeCKHX 3a/1a4 Ha BHIYMCIICHNE PACCTOSIHUNA MEXIY IBYMS TOUKaMH, OT TOUYKH JI0
MPAMOH, oT TOYKH
JI0 TUIOCKOCTH, MEXK/1y CKPEIIMBAIOIIMMHUCS TPSIMbIMH
Pematp 3a1aun Ha HAXOXKJIEHHE FTEOMETPUUYECKUX BETMYMH 110 00pa3iiaM WK ajirOpuTMam,

713 MpPUMEHSAS HW3BECTHBIE AHAIUTHUYECKUE METOABl NpU PElIeHWH CTaHAapTHBIX
MaTeMaTUYEeCKUX 3a7a4 Ha BBIUMCICHUE YIJIOB MEXAY CKPEIIMBAIOIIUMUCS MPIMBIMHU,
MEXK]Ly MPSIMOH U IJIIOCKOCTBIO, MEXKY INIOCKOCTSIMH, IBYTPAHHBIX YIJIOB
Borunciasate 00bEMBI U MJIOLIAIM TOBEPXHOCTEH MHOTOTPaHHUKOB (TpU3Ma, MUPaMHJIA) C

7.14 npUMeHeHHeM (POpMyJI, BBIUMCIATH COOTHOLICHUS MEXIY IUIOLIAAIMH OBEPXHOCTEM,
00bEéMaMu TOJOOHBIX MHOTOIPDAHHUKOB

715 OnepupoBaTb MOHATUSAMHU: CHUMMETPUS B IPOCTPAHCTBE, IIEHTP, OCb M IUIOCKOCTb
CUMMETPUH, IICHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPEI

716 UzBnekaTs, NpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HH(POPMALIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUICCKUX (hUrypax, MPEACTABICHHYIO HA YEPTEIKAX M PUCYHKAX
[Mpumensars reomerpudeckue (GakThl UL PEIICHHUS CTEPEOMETPHUYCCKHX — 3ajad,

7.17 MPENoJaraouX HECKOJIbKO IIAroB PElIeHHs, €CIH YCIOBUS NPUMEHEHHs 3a/laHbl B
SIBHOW (hopme

718 [IpuMeHsATs mpocTeiilline MporpaMMHBIE CPEACTBa U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI NP PEIICHUH CTEPEOMETPHUECKUX 33124

719 [IpuBoauTh mNpHUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOAEC M IKHU3HH,
pacro3HaBaTh NPOSBIECHHE 3aKOHOB FEOMETPUH B HCKYCCTBE
[IpuMeHATh MOJlydYeHHbIE 3HAHHUA Ha MPAaKTHKE: aHAJIM3UPOBATh pealibHble CUTyallud U
MPUMEHATh HW3YYEHHBbIE TMOHSATHSA B TMPOLECCe IIOMCKAa pEIIeHUS MaTeMaTUYeCKH

720 c(OpMyIUPOBAHHON MPOOJIEMBI, MOJCIHUPOBATh PEATbHBIC CHTYyallUH Ha SI3BIKE T€O-

MCTpUH, HCCICAOBATH IMOCTPOCHHBIC MOACINU C HCIOJB30BAHUEM TI'COMETPHUIYCCKUX
MOHATUH U TEOpEM, armapara anre6p1;1, peliaTth NPaKTUYCCKUE 3aJadd, CBSA3AHHBIC C
HAXOXKIACHUEM I'COMETPUICCKUX BCJIMUNH
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I Kon IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOIM
POBEpHEMOTo o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero odmero 00pa3oBaHus
pe3yjabTarTa

6 ['eomerpust
OnepupoBatb MTOHATHSIMHU: UWIMHAPUYECKas IIOBEPXHOCTb, o0pasyromue
6.1 UWIMHAPUYECKON TMOBEPXHOCTH, LMIMHIP, KOHHUYECKas IMOBEPXHOCTb, OOpasyroliue
KOHMYECKOM MOBEPXHOCTHU, KOHYC, chepuuecKasi HIOBEPXHOCTb
6.2 Pacmo3HaBats Tena BpamieHus (IIHHAP, KOHYC, cdhepa U map)
6.3 OOBACHATH CIIOCOOBI MOIYYEHUS TeJl BpallleHUs
6.4 KrnaccudunupoBats B3anMHOE pacroyioxkeHue chepbl U IIIOCKOCTH
6.5 OHepHpS)BaTBvHOHﬂTHﬂMHZ IapOBOM CErMEeHT, OCHOBAaHHE CErMEHTa, BBICOTA CErMEHT,
LIapOBOM CJIOH, OCHOBAHUE LIAPOBOTO CJI0S, BHICOTA MIAPOBOLO CJIOs, IAPOBOH CEKTOP
6.6 Boruuciasare 06bEMBI U TUIOIIAAM MTOBEPXHOCTEH TN BpallleHUsl, FEOMETPUYECKUX Tell €
MpUMEHEHHEM (OpPMYIT
6.7 OnepupoBaTh MOHATHSIMH: MHOTOIPAHHUK, BIIMCAHHBIA B C(epy U ONHCAHHBIA OKOJIO
coepsl, cdepa, BiucaHHasi B MHOTOTPAHHHK WM TEJIO0 BPaIlCHHs
6.8 BbI4KCISITh COOTHOLIEHHS MEXKAY TUIOMIASIMKU IOBEPXHOCTEH U 00BbEMaMU 10I00HBIX Tell
6.9 U3zobpaxars u3ydaemble (QUTYpBl OT PYKH W C MPUMEHEHUEM MPOCTBHIX YEPTENKHBIX
HHCTPYMEHTOB
6.10 BbINOAHATH (BBIHOCHBIE) TUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OO BEMHBIX (PUTYP: BUIL
CBEpPXY, COOKY, CHU3Y; CTPOUTh CE€UEHHs TeJl BpalllCHUs
6.11 U3BnekaTs, HHTEPIPETUPOBATH U IIPEOOPA30BLIBATH HH(HOPMALIUIO O IPOCTPAHCTBEHHBIX
) TreOMETPUIECKUX (Urypax, MPEACTABICHHYIO HA YEPTEIKAX M PUCYHKAX
[IpumensaTs reoMeTpuueckue (QaxkTbl Ui PELICHUsS CTEPEeOMETPUYECKUX —3ajad,
6.12 MPENoJaraouMX HECKOJIbKO IIaroB pelIeHus, ecld YCIOBUS NpPUMEHEHHs 3aJaHbl B
SIBHOW (hopme
6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BEIMOMHATE AEHCTBUS CIOKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKCHHUS BEKTOpA
’ HA YUCIIO, OOBACHATH, KAKUMU CBOMCTBAMH OHHM 00J1a/1at0T
6.15 [TpyMeHsATh NpaBUIIO MapajuIeIeNuIea IPH CI0KEHUH BEKTOPOB
OnepupoBaTb NOHATUSAMH: JEKapTOBBI KOOPAMHATHI B MIPOCTPAHCTBE, BEKTOP, MOIYJb
6.16 BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKIY BEKTOpPaMH, CKaIIpHOE
IIPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHbIE M KOMILIAHAPHBIE BEKTOPHI
6.17 Haxoaute cymMMy BEKTOPOB U IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXAY BEKTOPAMH,
CKaJISIPHOE MTPOU3BEJCHUE, PACKIIAIbIBATH BEKTOP M0 IBYM HEKOJJIMHEAPHBIM BEKTOpPaM
6.18 3aaBaTh MJIOCKOCTh YpaBHEHHEM B JEKapTOBON CHCTEME KOOPAMHAT
6.19 Pematp npocreiiime reoMmeTpuuecKye 3a1a4i Ha MIPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO
MeToJ1a
Pemarp 3amaud Ha [10Ka3aTENbCTBO MATEMAaTUYECKMX OTHOLUIEHMA W HaXOXKICHHE
6.20 reOMETPUUECKUX BEJTUYMH 110 00pasliaM WU ajJropuTMam, IpUMEHsS U3BECTHBIE METO b
MIPY PEIICHUY CTAaHIAPTHBIX MATEMATHICCKUX 3144
6.21 [IpuMeHsATs mpoOCTeiilline MpOorpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI NP PEIIEHUH CTEPEOMETPHUECKUX 33124
6.22 [IpuBoauTh mHpHUMEpHl MaTEMaTHMYECKUX 3aKOHOMEPHOCTEW B TPUPOAE U IKHU3HH,
pacrno3HaBaTh NPOSBIEHHE 3aKOHOB FEOMETPUH B HCKYCCTBE
[IpuMeHATs MOTyYCHHBIC 3HAHUS HA MPAKTHKE: aHAIU3UPOBATH PEajbHBIC CUTYallHMd U
MPUMEHATh W3yYEHHbIE IMOHATUS B MPOLECCE IIOMCKAa pelIeHUs MaTeMaTHYecKu
6.23 chopMyIUpOBaHHONW TPOOIEMBI, MOACIHPOBATh PEajbHBIC CHUTYallMd Ha SI3BIKE T€0-

MCTpUH, HCCICAOBATH IMOCTPOCHHBIC MOACIM C HMCIOJb30BAHUEM TCOMETPUUYCCKUX
MOHATUH U TCOpEM, ariapara anre6pbl, peliaTth NPAaKTUYCCKUE 3ada4du, CBA3aHHBIC C
HAXOXXIACHUEM I'COMETPUICCKUX BCJIMUNH
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7

['eomerpust

7.1

OCHOBHBIC TOHSITHS CTEPCOMETPHHU. Tqua, npsamasi, IUIOCKOCTb, IMPOCTPAHCTBO. IlousTue 00
AKCHMOMATUYCCKOM ITOCTPOCHUHN CTEPCOMETPHU: AKCUOMBI CTEPCOMETPHU U CICACTBHUA U3 HUX

7.2

B3auMHoe pacrnosiokeHHe TPSMBIX B TPOCTPAHCTBE: IEPECEKAIONIUECs, MapaiebHble U CKpe-
[UBaroIuecs: npsMele. [lapanienbHOCTh MPSIMBIX M TUIOCKOCTEH B NIPOCTPAHCTBE: MapaUIeIbHbIC
MPsIMbIE B MPOCTPAHCTBE, MAPAILICIBHOCTh TPEX MPSIMBIX, MAPAJUICTLHOCTh MPSIMONM U TIOCKOCTH.
Vbl

C COHAIpaBJICHHBIMH CTOPOHAMH, YIOJ MEXIy NpsAMBIMH B mpocTpaHcTBe. [lapamnenbHOCTb
IJIOCKOCTEH: TMapaieNibHble TUIOCKOCTH, CBOMCTBA MapauUIeNbHBIX IIockocTed. [Ipocrefimue
MPOCTPAHCTBEHHBIE (DUT'YPHI HA TUIOCKOCTH: TETPAdP, KyO, Mapauieaenumnel, IOCTPOSHHE CeUCHUI

7.3

[leprneHAUKYISPHOCTD NPSMOU U TUIOCKOCTH: MEPIEHANKYJIISIPHBIE PSMBIE B IPOCTPAHCTBE, MPSIMbIE
napajuieibHble M TMEPIEeHIUKYJSPHbIE K IUIOCKOCTH, MPHU3HAK NEPHEHAUKYISAPHOCTH NPSAMONA U
IJIOCKOCTH, TeOpeMa O MPSMOU NEePIEHINKYIAPHON MIIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJI MEXITY
MPSIMOM U MJIOCKOCTBIO, ABYTPAaHHBIN yroJl, TMHEWHBIH Yroi AByrpaHHoOro yria. Ileprnenaukymnsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSHUE OT MPAMOM 10 MIIOCKOCTH, MPOEKLIUs
(¢urypbl Ha MIOCKOCTb. [leprneHAuKyYISIPHOCTh MJIOCKOCTEH: MPU3HAK MEPIEHAUKYISIPHOCTH IBYX
mockocter. Teopema 0 TpEX nepneHANKYIIIpax

7.4

Ilonsitue MHOTOrpaHHHUKA, OCHOBHBIC 3JIEMCHTBI MHOT'OI'pAHHHKA, BBIIYKJIBIE W HEBBIIYKIIbIC
MHOT'OIrpaHHHKH, pa3BépTI<a MHOTI'OrpaHHHKa. HpI/I3MaZ n-yrojibHasi 1npusma, IrpaHu U OCHOBAHU
MIPU3MBIL, ITpsAIMasd 1 HAKJIOHHAs IIPU3MBbI, OOKOBas U MOJIHAS IMMOBCPXHOCTD NPHU3MBI. Hapannenennnez[,
HpﬂMOyFOJ’IBHBII\/'I napamiaenenunea u €ro CBOICTBA. HI/IpaMI/I)laZ n-yroJjibHag IupamMuyaa, I'paHu U
OCHOBAaHHEC IHUpaMUIbI, OOKOBasi M IIOJHAS MNOBEPXHOCTb NHUpaMHUIbI, IMpaBUJIbHAA H yceqéHHaﬂ
nupamMuyaa. DJIEMCHTBI OPU3MBI U ITUPpaMUIBI. HpaBI/IJ'[BHBIC MHOTI'OTpaHHUKU: MIOHATHUEC ITPABUJIIBHOT'O
MHOTOI'paHHHKA, [IpaBUJIbHAA [IPHU3Ma U IPpaBUJIbHAA [TUPpAMU A, IIpABUJIbHAA TPCYTOJIbHAA IUpaMH/ia
u HpaBI/IJ'II)HBII\/'I TETpas’ap, KY6 HpeﬂCTaBHCHI/Ie O IMpaBWJIBHBIX MHOI'OrpaHHHUKAX: OKTasap,
JOJCKA’Ap U NKOCASIPYyruc CeueHus IIPHU3MbI 1 TUPAMHIbL

7.5

CI/IMMeTpI/ISI B IPOCTPAHCTBC: CUMMCETPHA OTHOCHUTCIIbBHO TOYKH, HpﬂMOﬁ, IUTOCKOCTH. DJIEMCHTBI
CUMMCTPUH B TMpaMuax, HapaJuICJICHUICaax, IpaBUJIbHbIX MHOI'OIPaHHHUKAX

7.6

BoruncrieHne 37€eMEHTOB MHOTOTPaHHUKOB: péOpa, auaroHanu, yribl. [lnomans OGokoBo#l mo-
BEPXHOCTH U TIOJTHOW MOBEPXHOCTH IMPSMOW MPU3MBI, IUIOMIA s OCHOBAaHUH, TeopemMa 0 OOKOBOI
TOBEPXHOCTH TPSMON Tpu3Mbl. [Lmomnans OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH IMPABUILHOU
MUpaMHJIBL, TEOpeMa O IUIOMaAN yceuEHHOM mupamunsl. [lonstiue 06 00bEMe. OOBEM MHUPAMUJIBL,
TIPU3MBI

7.7

[TonoOubie Tena B mpoctpaHcTBe. COOTHOLIEHHS MEXIY IUIOAASAMU MOBEPXHOCTEH, 00BEMaMu
MOAOOHBIX TEII

11 KVIACC

Kon

IIpoBepsiemMblii 3JIEeMEHT COJePKAHUSA

6

['eomeTrpust

6.1

HI/IJ'II/IHI[pI/ILICCKaSI MMOBEPXHOCTD, 06pasy}0mﬂe LII/IJ'II/IHIlpI/I'-IGCKOI‘/JI IMOBCPXHOCTH, OCb HUJIUHAPH-
4ecKon MOBEPXHOCTH. L[I/IHI/IH,Z[]): OCHOBaHHS M OOKOBas IMOBCPXHOCTD, 06pa3y101ua;1 n 0Cb,
IJ1I0aab OOKOBOH U IIOJIHOH IIOBCPXHOCTH

6.2

Konnueckas MOBEPXHOCTD, 06pa3y}0mne KOHUYECKOH IMOBCPXHOCTH, OCh U BEPIIMHA KOHHUYECKOM
MMOBEPXHOCTH. KOHyc: OCHOBAHUEC U BEpIIMHA, 06pa3yr01ua;1 H OCb, IJIOIIAAb OOKOBOH U ITOJTHOM
IIOBEPXHOCTH. Y ceu€HHbIN KOHYC: 06pa3yr01une 1 BbICOTA, OCHOBAHUA 1 OOKOBast ITOBEPXHOCTH

6.3

Cdepa m map: UeHTp, paguyc, AWAMeTp, IUIOMAAb MOBepXHOCTH cdepbl. B3ammuoe pac-
MOJI0KEHUE chephl M INIOCKOCTH, KacaTelbHas INIOCKOCTH K cdepe, MIomaab cepsl

6.4

I/I306pa>1<eHHe TCJI BpallICHU Ha IIJIOCKOCTH. PaSBépTKa HUWJINHpA U KOHYCa
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IIpoBepsiemMblii 3JIEeMEHT COAePKAHUSA

KOM6I/IHaIII/II/I TCJI BpalllCHUA WU MHOT'OI'PaHHHUKOB. MHOFOFpaHHI/IK, OIKMCAHHBIA OKOJIO C(bepBI,

6.5 cthepa, BOMCAHHAS B MHOTOTPAHHHUK, WK TEJIO0 BPAICHHUS
[onstue 06 06bEMe. OcHOBHBIE CBOMCcTBAa 00BEMOB Tel. Teopema 060 00bEME MPAMOYTOJIBHOTO
6.6 napajuienenunena u cieActeug u3 He€. O0bEM HMIMHApPaA, KoHyca. OObEM 1apa U IUIOIIAdb
chepsl
6.7 [ono6ubie Tena B mpocTpancTBe. COOTHOMICHHS MEXKY TUIOMIAIIMU TOBEPXHOCTEH, 00bEMaMu
) MOJTOOHBIX T
6.8 Ceuenus nwiMHApa (MapauiedbHO U MEPHEHIUKYISIPHO OCH), CEUEHHUs] KOHyca (mapajliesibHOe
) OCHOBAHMIO U IPOXOsIIee Yepe3 BEPIINHY), CEUESHUS 11apa
Bekrop Ha 1muiockoctd U B mpoctpaHCTBE. CIIOKEHHE M BBIYMTAHHUE BEKTOPOB. Y MHOXCHHE
6.9 BEKTOpa Ha uucio. Pa3noxxeHue BekTopa Mo TPEM HEKOMIUIAHAPHBIM BekTopam. lIpaBuiio
napajuienenuresia. Pemenne 3aay, CBI3aHHBIX C MPUMEHEHUEM MPABIJI JICUCTBHI ¢ BEKTOPaMH
[IpsmoyronpHas cuctema KoopAuHAT B mpoctpaHcTBe. KoopaunaTtsl BekTopa. IIpocteiimime
6.10 3aJa4d B KOOpAMHATaX. YToll MexIy Bekropamu. CkalsgpHOe NpOU3BEACHUE BEKTOPOB. BbI-

YHUCJICHUE YIJIOB MCEXKAY MNPAMBIMU W IUIOCKOCTSIMMU. KOOpI{HHaTHO-BCKTOpHLIﬁ MCTOH IIpH
PEIICHUN I'COMETPHUICCKUX 3a1a4

MPOBEPSIEMBIE HA EI'D IO MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHON OBPA3OBATEJBHOM
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiembie TpeOOBaHMSA K NPeAMETHBIM Pe3yJIbTATAM OCBOCHHSA
NPOBEpPsSIEeMOro OCHOBHOI1 00pa30BaTeJIbHOI NPOrpaMMBbI CPeAHero 001ero
TpeOoBaHus o0pa3oBaHust

Bnagenne MeromamMu J0Ka3aTenbCTB, aJrOPUTMaMHU pEIIEHUs 3alady; yMEHHUe
(dhopMynUpoBaTh W ONEPUPOBATH MOHATUAMHU: OIPENEICHUE, aKCUOMa, TeopeMma,
CIIEZICTBHE, CBOMCTBO, MpPU3HAK, JOKA3aTENBCTBO, PABHOCWIBHBIC (OPMYIHPOBKH;
MPUMEHSATH UX; YMeHHE (HOpMyIUpoBaTh 0OpaTHOE U MPOTUBOIOJIOKHOE YTBEPKACHNUE,
MPUBOAUTH TPUMEPbl W KOHTPIPHUMEPHI, MCIOIB30BaTh METOJ MaTeMaTU4YEeCKOH
WHAYKLWH; IPOBOAUTH JT0Ka3aTeNIbHbIE PACCYXKACHUS MPHU PELIeHUH 3a1a4, OLIEHUBATh
JIOTUYECKYI0 MPaBUJIBHOCTb PACCYXKACHUH; YMEHUE ONEpPUpPOBATh IOHATHUAMHU:
MHO>KECTBO, IMOJMHOXECTBO, ONEpalMyd HaJ MHOXXECTBAMU; YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOXECTBEHHBIN ammapar AJisi ONUCAHUS PeabHbIX MPOLIECCOB U SBJICHUH U
MIpU PELICHUH 33134, B TOM YHCIIE U3 APYTrUX YUeOHBIX IPEAMETOB; YMEHHUE ONEPUPOBATh
MOHATHAMU: Tpad, CBA3HBIN rpad), IepeBo, MUK, Tpad Ha INIOCKOCTH; YMECHHUE 33]1aBaTh
U ONMCHIBaTh rpadbl pazIUuHBIMU CIOCOOAaMH; MCIONB30BaTh Ipadbl MPHU pELICHUU
3a]1a4

YmMmenue OIICPUPOBATh NOHATUAMUA: HATYPAJIbHOC YUCJI0, LIEJIOC YUCJI0, CTCICHDb C LICJIbIM
MMOKa3aTejieM, KOPCHb HaTypaJ'H:HOI\/'I CTCIICHU, CTCIICHb C pAallMOHAJIbHBIM ITOKA3aTCJIEM,
CTENEeHb C ICUCTBUTEIbHBIM IIOKa3aTcJICM, J'IOl"apI/I(l)M quciia, CHHYC, KOCUHYC U TAHI'CHC
MMPOU3BOJIBHOT'O 4YUCJa, OCTATOK MO MOAYJIIO, PAllMOHAJIbHOC YUCJIO, UPPALIMOHAJIBHOC
YHCJIO, MHOXECTBA HATYpaJbHbIX, LECJbIX, pallMOHAJIbHBIX, JIECTBUTEIbLHBIX HHuCCII;
YMCEHHUE HUCIIOJIB30BATh NPU3HAKU ACIUMOCTH, HauMEHbIITUN 06HII/II\/'I JACIUTECIIb U Hau-
MCHBIICC 06mee KpaTHOE, aJropuTM EBxnunaa npu pCeHICHUH 3ada4d; 3HAKOMCTBO
C pa3JIMYHbIMU  NO3ULIHUOHHBIMHA  CUCTEMAMHU  CHHCJICHHs; YMCHHC  BBIIIOJHATH
BBIUMCJICHUE 3HAYEHUH U npeo6pa3OBaHI/m BBIpa)KeHI/Iﬁ CO CTCIICHAMMU U J'IOI‘apI/I(bMaMI/I,
HpeO6paSOBaHH$I I[pO6HO-paHI/IOHaJ'II)HBIX BI)Ipa)KeHI/II\/'I; yYMEHUe OIIE€pHUpPOBATH
HOHATHUAMMA: II0CJICA0BATCIbHOCTD, apI/I(bMeTI/IT-IeCKaFI mnmporpeccusa, reoMETpruicCKas
nporpeccus, OECKOHEYHO Y6BIBa}OHIa$[ reoMEeTpUICCKasa Nporpeccusi; yMCHUC 3a1aBaTh
MOCJICA0BATCIBbHOCTH, B TOM 4YHCJIIEC C IOMOLIBIO PEKYPPCHTHBIX (1)0pM}U'I; yYMEHUE
OIICpUPOBATH MOHATHUAMH: KOMIUICKCHOC 4YHCJIO, COHpFDKéHHBIe KOMIIJICKCHBIC 4YMClIa,
MOAYJib M apryMEHT KOMIUICKCHOTO 4YHCJIa, (1)opMa 3alliCHl KOMIUICKCHBIX YHCCII
(FeOMeTpI/I‘ICCKaSI, TPUTOHOMETPUUCCKAsA U aﬂre6panqe01<aﬂ); YMETH IIPOU3BOAUTH




Kon
NPoBePSIEMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBaAHNS K MPEAMETHBIM Pe3yJabTATAM 0CBOECHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3zoBaHus

apI/I(i)MeTI/I'-IeCKI/IC JIECTBUS ¢ KOMILIEKCHBIMU HUClIaMU; IPpUBOJUTH ITPUMEPHI UCIIO0JIb-
30BaHUA KOMIUICKCHBIX YHCCI; OINCPUPOBATH IMOHATHUAMH: MaTpula 2X2 | 3><3,
OIPCACIIMTEIb MATPUIIbI, FeOMeTpI/I'-ICCKI/Iﬁ CMBICJI OIIPEACTIUTEIIA

YMeHue onepupoBaTh NOHATUAMU: pallMOHAIbHBIE, UPPALIMOHATIbHBIE, TOKA3aTEIbHEIE,
CTETICHHBIC, JOrapu()MUYCCKIE, TPUTOHOMETPUICCKUE YPaBHEHHS M HEPaBEHCTBA, MX
CHCTEMBI; yMEHHE ONEpUPOBATh  MOHATHSAMM:  TOXKIECTBO, TOXKIAECTBEHHOE
npeobpa3zoBaHue, ypaBHEHHE, HEPaBEHCTBO, CHUCT€Ma YpPaBHEHUII W HEPaBEHCTB,
PaBHOCWIBHOCTh YpPAaBHEHHI, HEPABEHCTB M CHCTEM; YMEHHE pEIIaTh ypPaBHEHHS,
HEPABEHCTBA W CHUCTEMBI C IOMOINBIO PA3NIMYHBIX NMPUEMOB; pelaTh YpPaBHEHUS,
HEpPaBEHCTBA W CHUCTEMBI C IapaMeTpPOM; NPUMEHSATh YPAaBHEHUs, HEPAaBEHCTBA, WX
CHUCTEMBI JUIsl pellieH!s] MaTeMaTUYeCKHX 3a7a4 U 3a]1a4 U3 Pa3JInYHbIX 001acTeil HayKu
U peaIbHOMN )XKU3HU

YMeHue onepupoBaTh MOHATUAMHU: (DYHKIMS, YETHOCTh (DYHKIUH, MEPHUOAMYHOCTH
(GYHKIUH, OTPaHUYEHHOCT ()YHKIUH, MOHOTOHHOCTH (DYHKITUH, SKCTPEMYM (PYHKIIHH,
HauOosiblllee ¥ HauMEHbIIee 3HaueHUs (YHKIMH Ha MPOMEXKYTKE, HENpepbIBHAs
GyHKIUS, acCUMOTOTHI rpaduka (HYHKIUH, TIepBasi U BTOpas MPOM3BOAHAS (PYHKIIHH,
TEOMETPUICCKUI M (PU3UUECKIIA CMBICI IIPOU3BOIHOM, IEPBOOOpa3Hast, ONPEACIEHHBII
WHTETpall; YMCHUE HAXOIUTh ACHMNTOTHI Ipaduka (YHKIUH, yYMEHHE BBIYHCIIATH
MPOM3BOAHBIC CYMMBI, MPOU3BEICHHS, YACTHOTO U KOMIIO3UIMU (PYHKIMH, HAXOIHUTH
YpaBHCHHE KacaTelnbHOW K Tpaduky (yHKIHMH; yMEHUE HAaXOIWTh IPOU3BOIHEIC
AIIEMEHTApHBIX (YHKIUH, YMEHHE HCIIOJF30BaTh IPOU3BOMHYIO IS HCCIICIOBAHUS
(GYHKIUA, HAaXOAWTh HAWOOJNBININE W HAWMCHBIIME 3HAYCHUS (YHKIWH; CTPOHTH
rpaiKi MHOTOYJICHOB C HCIIOJNF30BAHUEM alllapara MaTeMaTHYECKOTO aHaH3a;
NIPUMEHSATh MPOU3BOJHYIO JUISI HAXOXACHHS HAWIYYILEro pEelleHUs] B MPUKIAIHBIX, B
TOM YHUCIIE COUATBHO-YKOHOMUYECKUX M (PU3MYECKHX 337a4ax; HAXOJWUTh IUIOINAAN U
00bEéMBI  PUTYp C TIOMOIIBI0O WHTErpalia; MPUBOAMUTH IPUMEPHl MaTEMAaTHUECKOTO
MOJICITUPOBAHYISI C IIOMOIIBIO UG (hepeHINATBHBIX YPABHEHHI

YMeHue onepupoBath MOHITUAMHE: Tpaduk GyHKIHH, 00paTHAs (yHKIUS, KOMITO3HIIUS
GbyHKIWMA, TUHEeHHas (GYHKIUS, KBaapaTUdHas (YHKIOUS, panroHaidbHas (QyHKIHS,
CTeTeHHAsT (PYHKIIHS, TPUTOHOMETPHYECKIE (PYHKIHH, 0OpaTHBIC TPUTOHOMETPHYCCKHE
GyHKIUY, TIOKa3aTeldbHAs H JIorapupMudecKas (YHKIHH; YMEHHE CTPOUTH TIpaduKu
M3YYCHHBIX (DYHKIIWH, BBITOIHSTE IPeoOpa3oBaHus IrpadukoB (GpyHKIIHH, UCIIOIB30BATh
rpaduKe U1 U3yYCHUs TPOLECCOB M 3aBHCUMOCTEH, NMPHU PEHICHUH 3a/1ad U3 APYTHX
Y4eOHBIX MPEeIMETOB
Y 3a/1a4 U3 pealibHOM JKU3HU; BBIpaXKaTh (POpMyJIaMH 3aBUCUMOCTH MEXY BEIMUMHAMU;
HCIIOJIb30BATh CBOWCTBA M rPpadUKH (PYHKIMH [T PEIICHUST YPABHEHHIA, HCPABCHCTB U
3aJa4 ¢ mapaMmeTpaMu; U300pakaTb Ha KOOPJUHATHOM TIIOCKOCTH MHOXKECTBA pELICHUI
YpaBHEHUI1, HEPABEHCTB U UX CUCTEM

YmMmenue pe€uiaTh TEKCTOBBLIC 3aa4Ui pa3HbIX TUIIOB (B TOM YHUCJIC HAa NPOUCHTHI, 10U U
4acTH, Ha IBUKCHUC, pa60Ty, CTOMMOCTDb TOBAPOB U YCIIYT, HAJIOI'H, 3a1a4X 13 o0Jractu
yYOpaBJIC€HUA  JHAYHBIMH U CEMEHHBIMU Q)HHchaMH); COCTaBJIAITb  BBIPAXKCHUA,
YpaBHCHUA, HEPABEHCTBA U UX CUCTEMBbI 110 YCJIOBUIO 3alavuu, UCCICAOBATH NNOJTYUCHHOC
PeIICHUC W OLCHHUBATH HpaBL[OHOIlO6HOCTB pEe3yIbTaTOB, YMCHUC MOACINPOBATH
PCaJIbHBIE CHUTyallUW HaA A3bIKE MATCMATHKH; COCTABJIATL BbIPAKCHUS, YPABHCHUA,
HEPABCHCTBA U UX CUCTEMBI IO YCJIIOBHIO 3aavd, UCCIIEA0BATh NOCTPOCHHLIC MOJCIN
C MCIIOJIb30BAHUEM aIlrapara anre6pbl, HHTCPIPETHUPOBATH HOJ'Iy‘-IeHHbeI PE3YJbTAT

YMeHue onepupoBath MOHATUAMU: CpeiHee apupMeTrdeckoe, MeJiana, Haubobliee u
HauMeHblllee 3HAYEHUs, pa3Max, JUCIEpPCHsA, CTAaHAAPTHOE OTKIOHEHHE YHCIIOBOTO
Habopa; yMeHHE H3BIIEKaTh, MHTEPIPETUPOBATH WHGOPMAIMIO, MPEICTABICHHYIO B
TabnuIaX, Ha AUarpaMMmax, rpadukax, OTPaKaroIIyl0 CBOUCTBA PEATbHBIX MPOLIECCOB H
SIBIICHUH; TIPEACTABIATh MH()OPMAIIMIO C MMOMOIIBIO TAaOJIHIl M TUarpaMM; UCCIeI0BATh
CTaTUCTUYECKUE NAHHBIC, B TOM YHCIIE C NPHUMEHEHHUEM TpadUueCKUX METOJOB U
JNIEKTPOHHBIX  CPEICTB; TrpadUyecKH HUCCIEA0BaTh COBMECTHBIE HAOMIOIEHUS
C IOMOIIBIO AMAarpaMM PacCerBaHUs 1 JMHEWHOM perpeccuu




Kon
NPoBePSIEMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBaAHNS K MPEAMETHBIM Pe3yJabTATAM 0CBOECHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3zoBaHus

YMeHue omnepupoBarh MOHATHAMHU: CIy4dallHBIA ONBIT W chly4yailHoe coObITHE,
BEPOATHOCTh  CIy4yallHOrO  COOBITHS; YMEHHME  BBIYUCIATH  BEPOSITHOCTH  C
UCIIOJIb30BAHUEM TpaUUIecKuXx METOJOB; TPHUMEHATH (POPMYIBl CIOXKEHUS U
YMHOXXEHHSI BEPOSITHOCTEH, (OpMyIy MOJTHON BeposTHOCTH, (opmyny bepHymm,
KOMOWHATOpHBIE (aKThl U (GOPMYIIBL; OICHUBATH BEPOSTHOCTH PEATBHBIX COOBITHIA;
YMEHHE  ONEepUpOBaTh MOHATUSAMHU:  CiydyailHas  BeJIMYMHA, paclpejaesieHHue
BEPOSATHOCTEH, MaTeMaTHYECKOE OXHJAHHE, TUCIEPCHs M CTaHAapTHOE OTKIOHEHUE
CIy4allHOM BeNUYMHBL, (YHKIUM pacnpeiesieHus U IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOTO U HOPMAJIBHOTO DAaCHpelesieHUil; YMEHHe HCIOJIb30BaTh CBOWCTBA
W3YYEHHBIX pacIpelesieHuil Ui pellleHus] 3ajay; 3HAKOMCTBO C TMOHATUSIMH: 3aKOH
OOJIBIINX YHMCET, METO/Ibl BHIOOPOYHBIX MCCIIEOBAHUN; YMEHUE NPUBOJIUTH NPUMEPHI
MIPOSIBIICHHS 3aKOHA OOJIBIINX YHCEIT B IPUPOIHBIX H OOIIIECTBCHHBIX SBICHHUSX; YMCHUE
ONEpUPOBaTh MOHATUAMHU: COYETAaHUE, IEPECTAaHOBKA, YHCIO COYETAHUH, YHUCIO
MepecTaHOBOK; OWHOM HpIOTOHA; yMEHHE NPUMEHSATH KOMOHWHATOPHBIE (aKTHl W
paccyKAeHHs Uil PEIICHUs 3a/1ad; OLCHHUBATh BEPOSTHOCTH PEATBbHBIX COOBITHIA;
COCTaBJISITh BEPOSTHOCTHYIO MOJIENIb U MHTEPIPETHUPOBATH NOJTYUYESHHBIH pe3ybTaT

YMeHue onepupoBaTh NOHITUSMU: TOUKA, MPsIMasi, IIIOCKOCTb, IPOCTPAHCTBO, OTPE3OK,
JIyd, BEIMYMHA YIja, IUIOCKMH Yroja, JBYIpaHHBIA Yron, TpEXIpaHHBIA yrodi,
CKpELIMBAIOIIMECS] MpsMble, NapajlIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX U
IUIOCKOCTEH, YroJl MEKAY HPSMBIMU, YTOJ MEXY IPSIMON U INIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PAcCTOSIHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHUE MEXAY MIPSMbBIMHU,
paccTosiHHEe MEXIy IUIOCKOCTSIMH; YMEHHME MWCIONb30BaTh INPH PELICHUH 3a/1ad
n3y4eHHble (aKThl U TEOPEeMbl IUIAHUMETPHUH; YMEHHE OLIEHHBATh Pa3Mephbl OOBEKTOB
OKPY>KarOIEro MUPA; CTPOUTh MAaTEMATU4YECKUE MOAEIH C MIOMOIIbI T€OMETPUUECKUX
MOHSATUH M BENUYMH, pelaTh CBSI3aHHBIC C HUMU MPAKTUYECKUE 3a]1a4u
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YMeHue onepupoBaTh HOHATHAMHU: IUIOWAAb GUrypsl, 00bEM QUryphl, MHOTOTPaHHHUK,
MPaBUJILHBIA MHOTOTPaHHUK, CEUeHHUEe MHOTOTPaHHUKA, Ky0, apasuienenunes, npu3ma,
nupamua, GuUrypa u moBepXHOCTh BPALICHUS, HWINHIP, KOHYC, MIap, cdepa, IUIoImaab
cepsl, UIOMAAb TOBEPXHOCTH MUPAMHUIIBI, TPU3MBL, KOHYCA, IMIHHIPA, 00BEM KyOa,
MPSIMOYTOJILHOTO THapaijielienunena, nupaMusl, NPU3Mbl, HUIMHAPA, KOHYca, 11apa,
pa3BEépTKa MOBEPXHOCTH, CEUEHHs] KOHyca M LMJIMHIpA, NapajulelbHble OCH WU
OCHOBaHMIO, CEYEHHE IIapa, IJIOCKOCTb, Kacaromascsi cdepsl, LMUIUHApA, KOHYCa;
YMEHHE CTPOHTH CEYCHHE MHOTOTPAaHHWKA, M300pa)kaTh MHOTOTPAHHUKH, (UTYPHI H
MOBEPXHOCTH BpaILlEHUs], UX CEYCHHUs, B TOM YHCIIE C TIOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHITH CBOWCTBA F€OMETPHUIECKUX (PUTYp, CAMOCTOATENBHO (HOPMYIUPO-
BaTh ONPEICICHIUS H3Y9aeMbIX (DUTYp, BEIIBUTATH TUIIOTE3BI O CBOMCTBAX W MPU3HAKAX
reOMETPUUECKUX ¢uryp, 000CHOBBIBATH
WIM ONpOBEprarb MX; YMEHHE NPOBOAMUTH KIacCHPUKALMIO (QUTYp O Ppa3iUuyHBIM
MIpU3HAKAM, BBIOJIHATH HEOOXOIUMbIE TOTIOJHUTENIbHBIE TOCTPOSHHS
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YMeHre onepupoBaTh NOHITUSIMHU: IBHYKCHHUE B IPOCTPAHCTBE, MapaJUIEIbHBIN TIEPEHOC,
CHMMETpPHSl Ha TUIOCKOCTHM M B TPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHue MOa00us,
no1o0HbIe (PUTYpBI; YMEHHE paclo3HaBaTh PaBHbIE U MOAOOHbBIE (UTYPBI, B TOM YHUCIIE
B IIPUPO/JIE, UCKYCCTBE, apXUTEKTYPE; UCIOIb30BATh T€OMETPUUECKUE OTHOLICHUS IPU
PEIICHNH 3a]1a4; HAXOJUTh T€OMETPHYCCKIE BETHIHUHBI (JUTUHA, YTOJI, TUIOMIA b, 00BEM)
MIpU PEIICHUM 3334 U3 APYruxX y4eOHBIX MPEAMETOB M U3 PEalbHOM JKU3HHU; YMEHHUE
BBIUMCIIATh T€OMETPUYECKHE BEIMYMHBI (JUIMHA, YTrOJ, IJIOLaab, O0bEM, IO
MOBEPXHOCTH), UCIONB3ysS U3y4YCHHBIC (OPMYJIBI M METOABL, B TOM YHCIE: IUIOMIAAb
MOBEPXHOCTH MUPAMUJIBI, MPU3MBI, KOHYCa, [IWIHHAPA, IIomanb chepsl; 00bEM Kyoa,
MPSAMOYTOJIBHOTO MapajuieNienuIeia, NUpaMuibl, TPU3MbL, LWIMHAPA, KOHYyca, IIapa;
YMEHHE HaXOJIUTh OTHONICHHE 00hEMOB MOJOOHBIX GHUIYD
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YmMmenue OIICpUPOBATh IOHATUAMU: IMPAMOYTOJIbHAsE CHUCTEMAa KOOPAWHAT, BEKTODP,
KOOPAWHATBI TOYKHU, KOOPAWHATBI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEACHNE BEKTOPA HA
YKCJI0, Pa3JIOKCHUC BCKTOpa I10 633H0y, CKaJIIpHOC IMPOU3BEACHHUE, BCKTOPHOC




Kon IIpoBepsiembie TpeOOBaHMSA K NPEeAMETHBIM Pe3yJIbTATAM OCBOCHHSA

NpoOBEpPsSIEeMOro OCHOBHOI1 00pa30BaTeJIbHOI NPOrpaMMBbI CPeAHero 001ero
TpeOoBaHus o0pa3oBaHust

MNPpOU3BEACHUE, YIroJl MEXKAY BEKTOpaMH; YMCHHE HCIIOJIb30BAThb BCKTOpHBIﬁ n KO-
Op,Z[I/IHaTHBII\/'I METOA AJisd PEHICHUA T€OMETPUUYCCKHUX 3ada4d U 3aJaq APYyrux y‘-IC6HI>IX
IIpEeaAMETOB

Ymenue BI)IGI/IpaTI) MOJXOSAIINN METOJ JJIsI pelICHus 3a4a4; MIOHNMAaHUC 3HAYUMOCTH
MAaTEMAaTHUKHU B U3YyYCHUU MPUPOJHBIX U O6H_ICCTBCHHI)IX mpoueccoB U SIBJ'IeHI/II\/'I; YMEHUEC
pacno3HaBaTb IPOABJICHUC 3aKOHOB MAaTCMATHUKHU B HCKYCCTBC, YMCHUC HNPUBOJAUTH
NPUMEPLI MATEMATHUYCCKUX OTKpBITI/II\/’I pOCCHﬁCKOﬁ )48 MHpOBOﬁ MaTeMaTH4YECKOM HAayKH
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HEPEYEHD 2JIEMEHTOB COJEPKAHMUS, IPOBEPAEMbIX HA EI'D

IO MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 Uucna ¥ BEIYUCICHUS
1.1 |HarypanpHbie U nesble yncia. [Ipu3Haku AeIMMOCTH LENbIX YHCe
12 Panmonanbuple uncna. OOBIKHOBEHHbIE W JECATUYHBbIE JpoOM, MPOLEHThI, OECKOHEYHbIE
) TIEPUOIUIECKUE IPOOH
13 ApI/Id)MeTI/I'-ISCKI/Iﬁ KOpPEeHb HaTypajbHOW creneHu. [leiicTBus ¢ apupMETHYECKUMH KOPHIMHU
HATYpaJIbHOU CTETIEHU
1.4 | Crenens ¢ nenbiM nokazateneM. CTeneHb ¢ pallMoHaIbHBIM Moka3zaTesieM. CBOWCTBA CTENEHH
15 CuHyc, KOCUHYC ¥ TaHT'€HC YHCIIOBOT'O apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHT€HC YHCIOBOTO
apryMeHTa
1.6 | Jlorapudm uncina. JecaTHIHbIC U HATYPAJIbHBIC JIOTAPU(PMBI
17 HeiictBuTtenbHple  yucna. ApudMeTHUecKue omepaluud ¢ JeHCTBUTEIbHBIMH  YHCIAMHU.
[TpuOnm>kEHHbBIE BHIYUCICHHUS, IPABUJIa OKPYIJICHHUS, IPUKUIKA U OLICHKA Pe3yJIbTaTa BIYMCICHUN
1.8 |IIpeobpa3zoBaHue BbIpaXKEHUI
1.9 |KommuiekcHble yncia
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 |Ilensle u qpoOHO-pallMOHANIbHBIC YPABHEHHUS
2.2 | MppauuoHaibHble YpaBHEHUs
2.3 | TpuroHomMeTpHuecKue YpaBHEHHUs
2.4 |IlokazaTtesbHble U JIorapuMUUYECKHe YpaBHEHUS
2.5 |Ilensle u qpoOHO-palliOHATIbHbIE HEPABEHCTBA
2.6 | VppaunoHaibHble HEPABEHCTBA
2.7 |IlokazaTtesbHble U JlorapuMuyecKre HepaBeHCTBa
2.8 | TpuroHomeTpuuecKue HEpaBeHCTBA
2.9 | CucteMbl U COBOKYNHOCTH YPaBHEHUH M HEPABEHCTB
2.10 | YpaBHeHUs, HEpaBEHCTBA U CUCTEMBI C apaMeTpaMu
2.11 |Matpuna cuctembl JJMHEHHbIX ypaBHeHUNA. OnpenenuTenb MaTPULbI
3 DyHKIMU 1 TpaduKH
31 Oyukiws, criocoOsl 3ananus ¢pyukimn. ['paduk Gyrkmuu. Bzanmuo obparusie Gpynkimu. YETHBIE 1
) HeuéTHble GyHKIwH. [lepronndeckue QyHKIUH
OOnacTh ompeneneHus W MHOXKECTBO 3HadeHWi ¢yHkuuu. Hymn ¢yskmuu. [IpomexyTtku
3.2 |3HakonocrosHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (YHKIUH. MaKCUMyMbl 1 MUHUMYMBI ()YHKITUH.
Haubosbliee 1 HauMeHblIee 3HaueHue PyHKIIMU Ha IPOMEKYTKE
33 Crenennas  ¢yHKIMS €  HaTypajJlbHbIM M LeJblM  mnokasateneM. EE€  cBoiicTBa
u rpaduk. CBocTBa U rpaduK KOpHS /7-0U CTENIEHU
3.4 | TpuroHoMerpryeckue GYHKIMH, HX CBOWCTBA U rpaduKu
3.5 |lloka3aTenbHas u jorapudmuueckas GyHKINHU, UX CBOMCTBA U TpapuKu
3.6 | Touku pa3pbiBa. AcumnrtoTsl rpadukoB pyukumii. CBoiicTBa GYHKIMIH, HEIPEPHIBHBIX HA OTPE3KE




Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

3.7 |IlocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATENHLHOCTEH
3.8 | Apudmernueckas u reomerpuyeckas nporpeccur. Popmyia CI0KHbIX IPOLIEHTOB
4 Hauana MmatemaTnyeckoro aHajau3a
4.1 [IIpowmsBomnas dyakuuu. [Ipon3BoAHBIC 3TEMEHTAPHBIX (QYHKIMI
49 [IpuMmeHeHne NpPOU3BOJHOW K HCCIEAOBAaHHIO (YHKIHMA Ha MOHOTOHHOCTh M 3KCTPEMYMBIL.
) HaxoxxaeHre HanboIbIIero ¥ HaMMEHbBIIEero 3HaUeHHsT (DYHKIHH Ha OTPE3Ke
4.3 |IlepBoobpa3nas. UnTerpan
5 MHOXecTBa U JOTHKa
5.1 [MnuoxecTBo, onepaluu HajJ MHOXecTBaMu. Juarpammsbl Dilsiepa — BenHa
5.2 |Jloruka
6 BeposTHOCTb U CTaTUCTHKA
6.1 |OnucarenbHas CTAaTUCTHKA
6.2 |BeposarHocTb
6.3 | KombGunatopuka
7 ['eomerpust
7.1 | ®urypsl Ha IIIOCKOCTH
7.2 |IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOrorpaHHUKH
7.4 | Tena u mOBEpXHOCTH BpalllEHUs
7.5 | KoopauHaThl U BEKTOPbI
10 KIIACC
Kon . .
RO ETEO IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM
et NMPOrpaMMbl CpeJJHEero oo1ero 0opa3oBaHus
6 Teopust BepOoATHOCTEH M CTATHCTHKA
6.1 Unutarh ¥ CTPOUTH TAOJIUIBI U AVIATPAMMBI
6.2 OnepupoBaTb MOHATUSAMHU: cpenHee apudmeTrnueckoe, MeaMaHa, HauboublIee,
HauMeHblllee 3HaYeHHEe, pa3Max MacCHUBa YUCJIOBBIX TAHHBIX
OnepupoBaTb MOHATHSIMU: CIy4aiHbI SKCIIEPUMEHT (ONBIT) M CIydaiiHOe COOBbITHE,
63 JJIeMEHTapHOe coObITHe (DJIEMEHTApHBIA HCXOA) CIY4YailHOTO OIbITa; HaXOJUTh
BEPOATHOCTU B OINBITaX C PAaBHOBO3MOXXHBIMU CIIy4alHBIMUA COOBITHUSIMH, HaXOIHUTb
Y CPaBHUBATh BEPOATHOCTH COOBITHI B M3YUEHHBIX CIYUYalHBIX KCIIEPUMEHTAaX
Haxoaute u ¢popmynupoBath coObITHA: TIepeceueHre 1 00beIMHEHHE TaHHBIX COOBITH,
6.4 coObITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; TI0JIb30BATHCS AUarpaMMaMu Disepa u
(hopMyJIOH CJIOXKEHUS BEPOSITHOCTEH NPU PElICHUH 33124
65 OnepupoBaTb NOHATUSIMH: YCJIOBHAsi BEPOATHOCTh, HE3aBUCHMBbIE co6I)IT1/I;1; HaXOAUTh
BEPOSATHOCTH C MOMOIIBIO TPABUJIA YMHOXKEHHS, C TIOMOUIBIO JIEpEeBa CIIYy4alHOIO OMbITA
6.6 [TpuMeHsATh KOMOMHATOPHOE MPABUJI0 YMHOXKEHUSI TP PEILICHUH 3a]1a4
OnepupoBaTb NMOHATUSMH: UCIBITAHUE, HE3aBUCUMbIC HCIBITAHUS, CEpUsl UCIBITAHWA,
6.7 yCIIeX U Hey/aya; HaXOJAUTh BEPOSITHOCTH COOBITHIA B CEPUH HE3aBUCHUMBIX UCTIBITAHUH J10
MIEPBOr0 ycrexa, HAXOJUTh BEPOSTHOCTH COOBITUN B CepuH UCTIbITaHU bepHysn
6.8 OnepupoBaTb TNOHATHAMH: CllydyaiiHas BeJIMYMHA, PACIpEeIeHUe BEPOSTHOCTEH,
JuarpaMMa pacnpenencHus
11 KIIACC
Kog . .
DT IIpoBepsieMble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/IbHOM
pesynTara MPOrpaMMbl CpeJHero oo1ero 00pa3oBaHus
| 5 | Teopust BEpOSITHOCTEN M CTAaTUCTUKA




Kon

IIpoBepsieMble peaMeTHbIE Pe3yaIbTATHI OCBOEHHS OCHOBHOI 00pa3oBaTeIbHOM

MPOBEPSIEMOTO
A MPOrpaMMbl CpeJHero oo1ero 00pa3oBaHus

51 CpaBHUBATH BEPOSITHOCTH 3HAYCHUI CIly4aiiHOM BEJTMYHHEI
10 pacpeieJICHUIO WIH C TTIOMOIIBIO JUarpaMmm
OnepupoBaTh MOHSATUEM MAaTEMaTUYECKOTO OXKHJIaHUs, PUBOAUTH MIPUMEPHI TOTO, KaK

5.2 MPUMEHSIETCS. MaTeMaTU4YeCKOEe OXHUJAHWUE CIydYalHOW  BEIWYHMHBI, HAaXOJUTh
MaTEeMaTUIECKOE 0XKHJIaHWE TI0 JJAHHOMY PACTIPEACIICHUIO

5.3 MmeTh nipesicTaBieHue 0 3aKOHE OOJIBIINX YHCEI

54 WMeTh nipesicTaBieHue 0 HOpMaJIbHOM pacpe/IeIICHUH

IHPOBEPAEMBIE 3JIEMEHTDBI COAEP) KAHUA

10 KVIACC

Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA

6

Teopust BEpOSITHOCTEHN M CTATUCTUKA

6.1

[IpencraBnenue AaHHBIX ¢ TOMOLIBI0 Tabuul U auarpamm. CpenHee apudmernueckoe, MenuaHa,
HauOosblllee ¥ HaUMEHbIIEe 3HAYCHUS, pa3Max, AUCIEPCUs U CTaHIApPTHOE OTKJIOHEHUE YHCIIOBBIX
HabOpOB

6.2

CrnyyaiiHble 3KCIEPUMEHTHI (OMBITH) U CIydaiiHble COOBITHS. DiieMeHTapHble COOBITUSL (MCXOBI).
Beposarhoctb CIIy4aiiHOTO COOBITHS. Bnuzocts 4acTOThI
U BeposATHOCTH coObITUi. Cily4aliHble ONBITHl C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
BepositHocT COOBITHIT B OIIBITax
C PaBHOBO3MOXKHBIMH JIEMEHTAPHBIMU COOBITHSIMU

6.3

Onepanuu Haj COOBITUSIMU: NIEpecedeHre, 00beAMHEHUE, TPOTHUBOIOIOKHBIE COObITHS. JlnarpaMmbl
Oiinepa. PopmyIia CI0KEHUs BEPOSTHOCTEH

6.4

VYcaoBHasI BEpOATHOCTh. Y MHOXKEHHE BEpOATHOCTEN. JlepeBo ciydaiiHoro skcrnepumenta. @opmyna
TIOJIHOY BeposiTHOCTH. HezaBucumbie COObITHSI

6.5

Komb6unatopHoe mpasuiio ymHokeHus. llepectranoBku u Qaxtopuan. Yucino coyeranuii. Tpe-
yrosbHuK Ilackansg. @opmyna Ounoma HeroToHa

6.6

BunapHblil ciydaiiHblii onbIT (MCHBITaHKE), ycrex U Heynada. HesaBucumelie ucnbitanus. Cepus
HE3aBUCUMBIX UCIBITaHUM JJ0 epBoro ycnexa. Cepusi He3aBUCUMBIX HCIIbITaHui bepHysuin

6.7

Cnyuaiinass BenuuuHa. PacripenencHue BeposiTHocTed. Jlumarpamma pacnpenenenus. [Ipumepsr
pacrnpenencHui, B TOM YHCIIe TEOMETPUIECKOE
1 OMHOMHUAJILHOE

11 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

Teopust BEpOSITHOCTEN M CTATUCTUKA

5.1

YucnoBblie XapaKTCPUCTUKH C.]'Iy'-IaI\/'IHLIX BCJIMYHH: MATCMATHYCCKOC OXHUIAHUC, OUCIICPCHU
1 CTaHJApTHOC OTKJIIOHCHUE. HpI/IMepBI IMPUMCHCHHA MAaTEMATUYCCKOI'0 OXKUAaHWs1, B TOM YHCJIC
B 3aJla4ax U3 MOBCEJIHEBHOM XU3HU. MaTeMaTH4eCKoe 0XKHJIaHUe 6I/IHapHOI\/'I CHyLIaI\/'IHOﬁ BCJIN-
YHUHBI. MaTeMaTHUeCKOe OKUAaHNE CYMMbI CJ'Iy‘-IaI\/'IHI)IX BeIMYMH. MaTeMaTH4ecKoe 0XHJIaHue
1 JUCHICpCUs TCOMETPHUICCKOTI'O U OHMHOMUAJILHOTO pacnpeﬂeneHHﬁ

52

3akoH OOJIBIINX YHCEI H €r0 POJIb B HAYKE, MIPUPOJAC U OﬁHIeCTBe. BBI60pO‘-IHI>II\/'I MCTO/ UCCIIC-

JOBaHUU




Kon IIpoBepsieMblIii 3JIEMEHT COJEePKAHUSA

HpI/IMepI:I HEMIPEPBIBHBIX C.]'Iy'-IaI\/'IHI)IX Benu4uH. [ToHsTHE O INIOTHOCTH pacnupeaciCHus. 38.[[3‘{1/1,

53
‘ IPUBOAAIINE K HOPMAJIbHOMY PACHIPCACIICHUIO. Ilonsitue o HOPMAJIbHOM paclupCaCJICHUN

YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
NPOLECCA

1. MaremaTtuka: anrebpa ¥ Hauajla MaTEMaTUYECKOTO aHaW3a, TeOMETpHS.
AnreOpa ¥ Havalla MAaTEMaTUYECKOTO aHaiau3a. 0a30BBIM U yriIyOJE€HHBIA YPOBHHU.
Anumos 1. A., Konsirua FO.M., TkaueBa M.B. u apyrue. AKipoHepHoe o0111ecTBO
«M3parenscTBO «IIpocsemenney.

2. MaremaTtuka: anreOpa W Hadalla MAaTEMAaTHYECKOrO aHajiu3a, T'€OMETpHs.
I'eomeTpusi. 6a3oBbIit U yrinyOneHHbli ypoBHH. ATtanacsiH JI.C., byry3oB B.®D.,
Kagomnes C.b. u gpyrue. AxuumonepHoe ob6mectBo «M3maTenscTBo
«IIpocseienuey.

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYHEHUKA

1. Marematuka: «Anredpa U Hayajia MaTEeMaTUYECKOTO aHalu3a, F€OMETpHS.
I'eomerpusi» Artanacan JI.C., byrysoB B.®., Kamomumes C.b. m npyrue,
AxuuonepHoe o6mectBo «M3narensctBo «IIpocBeiienney

2. Marematuka: «Anre0pa u Hayajga MaTEeMAaTHYECKOIO aHAJIN3a, TEOMETPHSL.
AnrebOpa u Havyana Mmarematudeckoro ananuza» Anumos LLA., Komsrun FO.M.,
TkaueBa M.B. u npyrue. kimonepHoe oouiectBo «M3narensctBo «lIpocBemnienue»

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA

1. Pabouas mporpamma kypca «Maremaruka: Anrebpa W Hayaua
MarteMaTu4eckoro aHanuza. ['eomerpus» (yriyOJIeHHBIM ypOBEHB) K MPEAMETHOU
nunuu yuyeoHukoB JI.C. Atanacan 10-11 kmaccsl. / COOpHUK pabouux MporpaMm.
I'eometpus (coct. T.A. Bypmuctposa) -M.: IIpocsenienue, 2018.

2. B.W. I'muzbypr, Marematuka. Anre0pa v Hauajia MaTeMaTUYeCKOro aHaIu3a.
10 knacc. Kontponbhbie pabotsl. ba3zoBbiit u yrioyonennsiii ypoau. @I'OC. -M.:
Mmuemo3suHa, 2019.

3. B.WU. I'mu30ypr, Marematuka. AnreOpa v Hayajga MaTeEMaTUUECKOTO aHaIu3a.
11 knacc. Kontponbhbie pabotsl. ba3zoBbiit u yrinyonennsiii ypoau. @I'OC. -M.:
Mmuemo3suHa, 2019.

4. JLA. AnekcangpoBa, Maremaruka. AnreOpa M Hadajlla MaTeMaTHYECKOTO
ananu3a. 10 xnacc. CamocrositenbHble paOboThl. ba3oBbIi U yriayOJeHHBIN yPOBHHU.
®dI'OC. -M.: Muemosuna, 2019.

5. JLLA. AnekcanapoBa, Marematuka. AnreOpa W Hayajga MaTeMaTH4YECKOIO
ananu3a. 11 knacc. CamocrositenbHble paOboThl. ba3oBbIi U yriayOJeHHBIN yPOBHHU.
®I'OC. -M.: Muemosuna, 2019. A.T'. Mopakosuu, MaremaTtuka. Aiaredpa u Hauana
MareMarnyeckoro anaiau3a. 10 kmacc. ba3oBelii W yriayOneHHBId ypOBHH.
Metoauyeckoe nocooue st yuurens. M.: Muemosuna, 2019.



6. A.I'. MopakoBuu, Marematuka. AnreOpa U Havaja MaTEMAaTHYECKOTO
ananu3a. | 1kmacc. ba3oBblil U yrimy0OaeHHbI ypoBHU. MeToanuecKkoe nocooue ais
yuutens. M.: Muemo3suna, 2019.

7. CM. Caaksan, I'eomerpusi. [loypounsie pazpabotrku. 10-11 kmaccel. -M.:
IIpoceemenne, 2017.

8. Anrebpa u nHavana ananmu3a.l0-11 kiaccel: pabouyme mporpaMmbl MO
yueoHukam FO.M. Konsruna, M.B. Tkauesoii, H.E. ®enoposoit, M.I. [1labyHuHa:
0a30Bbli U mpoduibHBIN ypoBHH/aBT.-cocT. H.A. Kum.- Boarorpan: Yuurens,
2011.

9. U3ydenue anreOpsl U Hayaja MaTeMaTUYeCKOTo aHanu3a B 10 kiacce: KHUTA
st yuurtens / H. E. @enoposa, M. B. Tkauesa. - M.: [Ipocsenienue, 2008.

10. I'puropresa I'.U. [loypouHoe muiaHupoBaHue Mo ajiredpe U Hayaiam aHaau3a
k yueOHmky IIILA. AnmmmoBa «Anrebpa u Havana anamu3a 10-11 xmacce.
Bousrorpan: Yuurens, 2009.

11. KonTponbHO-u3MepuTeIbHble MaTepuaibl. Anredpa u Havana aHanmsa: 11
kimacc/ Coct. A.H. Pypykun. — M.: BAKO, 2011. - 96 c.

12. Coopuuku TectoBbiX 3amanuii EI'D, 2019-2020 W3a. Jlermon-M, ACT-
AcTpensb, «K3aMeH» U JIp.

13. ®enepanbHblil MEepeueHb YYEOHUKOB, PEKOMEHAYEMbIX MUHHUCTEPCTBOM
obpazoBanus Poccutickoit denepanuy K HCIOJIH30BaHUIO B 00111€00pa30BaTEILHOM
npolecce B 001eo0pazoBaTenbHbIX yupexaeHusx Ha 2020 — 2021 y4eOHblIit roa.

14. Ilporpammbl  Jyisi  00IIe00pa30OBaTEIbHBIX IIKOJ, JIMIIEEB W THMHA3Hil.
Marematuka. CoctaBurenu: I'. M. Ky3nenosa, H. I'. Munatok. M.: JIpoda, 2014 r.

15. KontpoabsHbie paboThI 110 anredpe u HadanaM aHanuza aias 10 — 11 kimaccos
oOmeoOpazoBarenpHbix mkoy. / A.I. Mopakosuu, E.E. TynbumHckas. / M:
Mmuemo3suHa, 2010, 61c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbl CETH
UHTEPHET
1. http://www.math.ru Marepuansl 1Mo mMaTremMaTuke B EAuHON KOJIEKIIUU
U poBBIX 00pa30BaATEIBLHBIX PECYPCOB
2. 2http://school-collection.edu.ru/collection/matematika MOCKOBCKUIT IIEHTp
HEMPEPHIBHOI'O MAaTEMAaTUYECKOTO 00pa30BaHuUs
3. http://egemath.ru/ TlonrotoBka k EI'D
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