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MNOACHUTEJIBHASA 3AIINCKA

B paboueit mporpamme cpemHero oomero oopa3oBaHHs MO MaTEMaTHKE
(6a30BbIN  ypOBEHb) YyUTEHbl uUJeW U ToyioxkeHuss KoHuenmuu pa3BUTHS
MaTeMaTtuyeckoro odbpaszoBanusi B Poccuiickoit denepauuu. B cooTBeTCTBUUM C
Ha3BaHUEM KOHIEIIIMKM, MaTeMaTU4YeCKoe OO0pa3oBaHME [OJKHO, B YacCTHOCTH,
MPEOCTABIATh KaXJAOMY OOY4YaroIIeMyCsi BO3MOXXHOCTh JIOCTIXKEHHS YpPOBHS
MaTeMaTU4YECKUX 3HAHUM, HEOOXOAMMOTO JJIsl JajdbHEUIIeH YCHEIIHOW >KU3HU B
oOmiectBe. MMmeHHO Ha pelleHHe HTOM 3aJayd  HaleJeHa Mporpamma Io
MaTeMaTuke 0a30BOr0 YpPOBHS.

Peanuzanusi mporpamMmbl MO0 MaTeMaTuke OOECIIEUMBAET OBJIAJICHUE
KJTFOUEBBIMA KOMIIETCHIIMUSIMHU, COCTABJISIIOIIUMU OCHOBY [IJIi CaMOpPa3BUTUS U
HEMPEPHIBHOTO 00pa30BaHUs, IMEIOCTHOCTh OOIIEKYIbTYpPHOTO, JTUYHOCTHOTO H
MO3HABATEIILHOTO PA3BUTHSI IMYHOCTH O0YUAIOIIUXCSI.

B »snoxy mudpoBoit Tpanchopmanum Bcex cdep UYeIOBEUECKOU
JIEATEIbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0O€3
0a30BOIl MaTeMaTHYECKOW MOJArOTOBKH. Y3K€ B IIKOJE MaTeMaTuKa CIIyKUT
OTMIOPHBIM MPEAMETOM ISl U3YUEHUSI CMEXHBIX JUCIUIUIMH, a B KU3HU TIOCJIE
IIKOJIbI peaibHOW HEOOXOIMMOCThIO CTAHOBUTCSI HETIPEPhIBHOE 00pa30BaHUE, YTO
TpeOyeT MOJTHOIIEHHOM 0a30BO# 0011Ie00pa3oBaTEILHON MOATOTOBKH, B TOM YHCIIE
U MaTeMaTH4YecKoil. DTo O0OYCJOBJIEHO TEeM, YTO B HAIM JHU PACTET YHCIIO
CHEIUATBHOCTEN, CBI3AHHBIX C HETIOCPEACTBEHHBIM IPUMEHEHUEM MATEMAaTUKU: U
B cepe PKOHOMHKH, U B OHM3HECE, U B TEXHOJOTMYECKHUX OOJIACTAX, U JaXKE B
TYMaHUTApHBIX cdepax. Takum oOpazoM, Kpyr OOyYarOMIMXCS, IJISI KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM MPEAMETOM, CYIIECTBEHHO PACITUPSIETCS.
[IpakTryeckasl MoJIE3HOCTh MaTeMaTUKH OOYCJIOBJIEHA TEM, YTO €€ IPEeAMETOM
SABISIOTCS  (yHIAMEHTAJIbHBIE CTPYKTYpPhl HAIleTO MHUpA: MPOCTPAHCTBEHHBIC
GbopMbI M KOJUYECTBEHHBIE OTHOIIEHUSI OT MPOCTEHIINX, YCBAaMBAaEMbIX B
HETMOCPEJCTBEHHOM OINBITE, JO JOCTAaTOYHO CJIOXKHBIX, HEOOXOIUMBIX JIJIsi
pPa3BUTHS HAYYHBIX W TEXHOJOTHYECKHUX HCH. be3 KOHKPETHBIX MaTEMaTHICCKUX
3HAaHUW 3aTPYJHEHO ITOHMMAaHWE MPHUHIIUIIOB YCTPONCTBA M HCIIOJIH30BAHUS
COBPEMEHHOW TEXHUKH, BOCIPUATHE MW HUHTEpPHpETalds pa3sHOOOpa3HOM
COLIMAJIbHOM, SKOHOMHUYECKOHM, MOJUTHYECKOW HHpopMaiuu, MmaiaodpQexkTuBHa
MOBCEHEBHAS MPAaKTHUECKasi JEeATeIbHOCTh. KakIoMy 4elnoBeKy B CBOEH KU3HU
MPUXOJAUTCS BBITIOJIHATH JIOCTATOYHO CJIOKHBIE PACUETHI U COCTABIISTH HECIOKHBIC
QITOPUTMBI, HAXOJIUTh HYXXHbIE (OpPMYIBI W TNPUMEHSTh WX, BIAACThH
MPAKTUYECKUMH TPUEMaMH T€OMETPUUYECKUX H3MEPEHUN U MOCTPOEHUH, YUTATh
uH(OpMAIUIO, MPEACTABICHHYIO B BUIY TaOJHIl, TUarpaMM U TrpauKOB, KUThH B
YCJIOBUSIX HEOINPEJEICHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep CIydaHbIX
COOBITHIA.

OnHOBpeMEHHO € pacmupeHueM cdep NPUMEHEHUS MATeMAaTHKU B
COBPEMEHHOM OOIIECTBE BCE 00Jiee BAXKHBIM CTAHOBUTCS MAaTEMAaTHUYECKUUA CTHIIb
MBIIIJICHUS, TPOSBISIOMIMKACS B ONpPEACICHHBIX YMCTBCHHBIX HaBbIKaxX. B



IIpoLecCe U3YYEHUS] MATEeMaTUKA B apCEeHal NPHUEMOB M METOJOB MBILUICHUS
YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAKOTCS MHAYKUUS M JeAyKUus,
o0oOIIeHre U KOHKpeTH3alus, aHalu3 W CHHTe3, Kilaccupukamus u
cuctemaTuzauus, alcTparupoBaHue U aHanoruss. OOBEKThl MAaTEeMAaTHYECKHX
YMO3aKJIIOUEHUW, TpaBuUja MX KOHCTPYMPOBAHMSI PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHUM, CHOCOOCTBYIOT BBIpaOOTKE YMEHHsS (POpPMYIHpPOBATH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYXICHHUS, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE
MbllIJIeHHe. MaTeMaTuke NpPUHAIICKUT BeAyllas posib B  (HOPMUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTHI MBILIUICHUS U BOCIUTAHUU YMEHUMN J1eCTBOBATH
M0 3a/JlaHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATh HW3BECTHBIE W KOHCTPYHUPOBATH
HOBBIE. B mporecce pemieHus 3agad — OCHOBHOM y4eOHON MESITENIbHOCTH Ha
ypoKax MaTeMaTHMKd — pPa3BUBAIOTCA TBOpPUYECKass W MPHUKIAJHAs CTOPOHBI
MBIIUICHHUS.
OOyyeHne MaTeMaTHKe JAaeT BO3MOXKHOCTh Pa3BUBaTh y OOydYarOIIUXCS
TOUHYIO, PallMOHAIbHYI0 U WH(GOPMATUBHYIO peuyb, YMEHHE OTOMpaTh Hauboiee
MOJXOJSIINE SI3bIKOBBIE, CHMBOJIMYECKHUE, TpapuecKue CpeacTBa Uil BBIPAKEHUS
CYKJIEHUI U HATJIAIHOTO UX MPECTaBICHUS.
HeoOxoaumMbiM KOMIIOHEHTOM OOILEl KyJbTYphl B COBPEMEHHOM
TOJIKOBAaHUM  SIBJISIETCS  OO0Illee  3HAKOMCTBO €  METOJaMU  TO3HAHUSA
JNEUCTBUTEIBLHOCTH, MPEACTABICHUE O TMpPEJAMETe W METOJI€ MaTeMaTUKU, €ro
OTIUYMUS OT METOJIOB €CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00 OCOOEHHOCTSX
MPUMEHEHUS MATEMATUKH JJIsl PELIEHUs] HAyYHbIX U MPUKIAIHBIX 3a7a4. Takum
o0pa3oM, mMaTeMaTH4YecKoe 0Opa3oBaHWME BHOCUT CBOM BKJIaa B (popmMupoBaHHe
oO0IIel KyJIbTYPhI YEIOBEKA.
N3ydyeHne maTeMaTHKH CIIOCOOCTBYET 3CTETUYECKOMY BOCIIHMTAHUIO
YeJIOBeKa, MOHMMAHUIO KpPacoTbl M M3SIIECTBA MaTEMaTHUYECKHX pPACCYKICHUM,
BOCTIPUSATHUIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.
[IpuopureTHpiMu LensiMu oOydeHuss matemMatuke B 10—-11 kmaccax Ha
0a30BOM YPOBHE SIBJISIFOTCS:

e (opmupoBaHKE LIEHTPATIbHBIX MAaTEMATUYECKUX MOHATUH (YHUCIIO, BEJIMYMHA,
reoMeTpudeckas  (Gurypa, TepeMeHHas, BEPOATHOCTh,  (YHKIIHA),
00eCcreurBaOIIMX TPEEMCTBEHHOCTh M IEPCIIEKTUBHOCTh MaTEMATHUECKOT O
o0Opa3oBaHus 00YUaIOINXCS;

® [I0/IBEJCHUE OOYYaIOIIMXCS Ha JOCTYIMHOM JJI1 HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaT€MAaTUKU U OKPY>KaIOIIEr0 MUPA, TIOHUMaHUE MAaTEMATUKH
KaK 4acTH 00Iel KyJIbTyphl 4YeJIOBEYECTBA;

® pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPUECKHUX CIHOCOOHOCTEH O0yuarouiuxcs,
MO3HABATEJILHON AaKTUBHOCTH, HMCCIIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIILJIEHUS, UHTEPECca K U3YUEHUIO0 MaTEMAaTUKH;

e (dopmupoBanre (PyHKIIMOHATILHON MaTeMaTHYE€CKOW IpaMOTHOCTH: YMEHHS
pacro3HaBaTb MaTeMAaTUYECKHME aCHEKThl B  PEAIbHBIX KU3HEHHBIX
CUTyallUsiX U TpPU H3YYEHHHM JAPYTUX Yy4eOHBIX IMPEIMETOB, MPOSBICHUS
3aBUCUMOCTE H 3aKOHOMEPHOCTEH, (OpPMYIUpOBATh HMX Ha S3BIKE



MAaTEMAaTHKH U CO3/1aBaTb MATEMATHUYECKUE MOJIEIIH, IPUMEHATh OCBOCHHBIN
MAaTEMAaTUYECKUM anmapar Ui peUIeHUus NPAKTUKO-OPUEHTUPOBAHHBIX
3a7a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMH coJiepkaHusg mateMatuku B 10-11 xiraccax
ABJSIIOTCS: «YUucna u BeIUUCIEHUsS», «Anredpa» («Anredpandeckue BhIpaKeHUs,
«YpaBHEHUsI UM  HEpaBeHCTBa»), «Hayama wmaTeMaTM4ecKkoro aHaiau3ay,
«T'eomerpus» («I'eomerpuueckue ¢uUrypsl W HX CBOWCTBa», «VI3MepeHue
r€OMETPUYECKUX BEIMYMHY»), «BeposTHOCT, W cTaTUCTHKa». JlaHHbIE JHMHHUH
pa3BUBAIOTCS MapauIeNIbHO, KaXKJask B COOTBETCTBUM C COOCTBEHHOM JIOTHMKOM,
OJIHAKO HE HE3aBHUCUMO OJHA OT APYroil, a B TECCHOM KOHTAKTE U B3aUMOJCHCTBHH.
Kpome »9Toro, ux o0O0BEAMHSIET JOTHYEeCKas COCTaBIAIONIAs, TPAJAUIIMOHHO
Npucyliass MaTeMaTUKe W MPOHU3bIBAIOIIAs BCE MATEMATHYECKHE KYpChl M
conepxkarenbupie auHUU. ChopmynmupoBannoe B DPI'OC COO tpeboBanme
«BJQJICHUE METOJIaMH JOKa3aTeJIbCTB, aJTOPUTMaMU pELICHUS 3a/lady, YMEHHE
dbopMyIHpOBATH OMpPEACICHUS, AKCUOMBl U TEOPEMBI, IPUMEHSTh UX, IPOBOJIUTH
JIOKa3aTeJIbHbIE PACCYXKJICHHUS B XOJI€ pEUIeHUs 3a7auy» OTHOCUTCA KO BCEM
y4eOHBIM KypcaM, a GOPMUPOBAHUE JIOTUUECKUX YMEHUM pacrpeieisieTcs o BCeM
rojiaMm oOy4eHusl Ha YPOBHE CpPEeAHEro 00I111ero 00pa3oBaHuUsl.

B cootBerctBUU ¢ ®I'OC COO maTeMaTuka SIBJISIETCS 00s13aTE€IIbHBIM
peIMETOM Ha JaHHOM YypoBHe oOpaszoBanus. [IporpamMmmoil mo MareMartuke
npeaycMaTpuBaeTcsl u3yueHue yueOHoro npeamera «MaremaTika» B paMKax Tpex
y4eOHBIX KypcOB: «Alredpa v Havajla MaTeMaTHUeCKOro aHanuzay, «['eomerpusy,
«BepodarHOCT, M cratucTUKa». @DOpMUpPOBAHME  JIOTUUYECKHX  YMEHUU
OCYIIECTBIISIETCS HA MTPOTSHKEHUH BCEX JIET 00yUYEHUS HA YPOBHE CPEHETO 00IIero
oOpa30BaHUs, a DJIEMEHTHI JOTUKH BKIIFOYAIOTCS B COJEpP)KaHUE BCEX Ha3BAHHBIX
BEIIIIE YICOHBIX KYyPCOB.

OO0miee YuCI0 4acoB, PEKOMEHIOBAHHBIX JIJIsi U3yUYEHUS] MaTeMaTuku, — 340
yacoB: B 10 kmacce — 170 gacoB (5 gacoB B Hemento), B 11 kmacce — 170 gacoB (5
4acoB B HEJICIIIO).

PabGoyass mporpamma cpemHero ooOmiero oOpa3oBaHUS [0 MaTEeMaTHKe
(6a30BbIN YPOBEHB) COCTOUT U3 pabOUMX MPOTPaMM YUEOHBIX KYpCOB «Ajredpay,
«I"'eomeTpus» u «BeposITHOCTb U CTATUCTUKAY.



PaGouasi nporpamma y4e0HOr0 Kypca
«AJredpa m HavYaIa MATEMAaTHYECKOTr0 aHAIu3a. ba3oBblii ypoBeHb»

115t ooyuatromuxcs 10-11 kiaccos
(ID 9185109)

PaGouas mporpamma yueOHOTO Kypca «Anrebpa M Hadajga MaTeMaTHIEeCKOTO
aHanm3a» 0a30BOTO YpoBHs st oOydarommxcsa 10 —11 kmaccoB paspaboTaHa Ha
ocHoBe denepanbHOro rocy1apCTBEHHOIO 00Pa30BaTEILHOIO CTaHIapTa CPEIHETO
oOuiero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPAa30BaHUIO, U TPAJULUNA POCCHUCKOrO
oOpazoBanus. Peanuzanusi mporpammbl 0OeclieUMBAeT OBJAJACHHUE KIIFOUEBBIMU
KOMIIETEHIIUSIMH, COCTABJISIOIIMMHA OCHOBY IS CAMOPA3BUTHSI U HENPEPHIBHOIO
00pa3oBaHMsl, 1IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO U TIO3HABATEILHOTO
pa3BUTHS JIMYHOCTH 00YUYaIOIIUXCAL.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hadaga MaTeMaTHYECKOTO aHAM3a» SIBISACTCS OJHUM H3
HamOoJiee 3HAYMMBIX B TMPOTpaMME CTapIied IIKOJbI, TOCKOJBKY, C OIHOM
CTOPOHBI, OH OOECMEeYMBAECT HWHCTPYMEHTAIBHYIO 0a3zy Ui H3yYCeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JAPYrod CTOPOHBI, (DOPMUPYET JOTHYECKOE U
abCTpakTHOE MBIIUICHHE YYalluXCs Ha YpOBHE, HEOOXOIWMOM ISl OCBOCHHS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPHHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYallhecs OBJIaJIEBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIHUpyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOUN GopMme.

Kypc anredpsr 1 Hagam MaTeMaTHYeCKOro aHallM3a 3aKJIablBaeT OCHOBY JIJIS
YCHEITHOTO OBIAJCHUS 3aKOHAMH (PH3WUKH, XWMHH, OHWOJOTHHM, TOHMMAHHS
OCHOBHBIX TCHJICHIIMA OKOHOMHUKA U OOIIECTBEHHOW JKW3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh WX B MOBCEJIHEBHOHN JXKM3HH. B TOXXe BpeMs OBIaJcHUE
aOCTpaKTHBIMA U JIOTHYECKHM CTPOTHUMH MAaTEMaTHUYECKHUMH KOHCTPYKIIUSIMH
pa3BUBAET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEP)KJICHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETU3AIUIO, a0CTparupoBaHue u
aHaJIOTHI0, POPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIICHHE. B Xo/1e n3ydeHus
anreOppl M HavYaJl MaTEeMaTUYeCKOro aHaju3a B CTapliedl IIKoJe Yydaliuecs
MOJIYYatOT HOBBIM ONBIT PEHICHUS MNPUKIATHBIX 33/1ad, CaMOCTOSATEIHLHOTO
MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIETIeH peabHBIX CUTYallMii WU WHTEPIpPETAINH
MOJMyYEHHBIX  PEIICHUH, 3HAKOMATCS C  TOpUMEpaMUd  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TMpHUPOJIE, HAyKe M B MCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEMaTUYECKUMH OTKPHITUSIMHU U UX aBTOPaMHU.



Kypc obGnagaer 3HaUMTENbHBIM BOCIUTATENbHBIM MOTEHIUAIOM, KOTOPBIN
peanu3yeTcsl Kak 4yepe3 y4eOHbIH Marepuai, CIoCOOCTBYIOUIUN (HOpMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK M uepe3 crherupuKky y4deOHOW [eATeNbHOCTH,
TpeOyrolen CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IPOJOJKUTETBHOM
KOHLIEHTpAalMi BHUMAaHHs U OTBETCTBEHHOCTH 32 MOJIyYEHHBIA PE3YJIbTaT.

B ocHoBe Meromuku oOyueHus ainredpe M HayajgaM MaTeMaTHU4ecKOro
aHaJIM3a JISKUT JAeSTEIbHOCTHBIN MPUHIIMI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOTO aHAJIN3a» BKIIOYAET
CIIEIyIOLIUE COJIEPKATEIIbHO-METOIUYECKHE JIMHUU: «Yucaa W BBIUKCICHUSNY,
«Dyukuuun  u  rpaduku»y, «YpaBHeHHMS M HepaBeHCTBa», «Hauwama
MaTeMaTU4eCKOro aHanusa», «MHOXkecTBa W JIOTHMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METO/IMYECKUE JIMHUM M3YYAIOTCS Ha MPOTSHKEHUU JBYX JIET
oOyueHusl B CTapuieil MIKoJie, eCTECTBEHHO NOMOJHSSA ApYr ApPyra M MOCTENEHHO
HAChI[AsiCh HOBBIMM Te€MaMuU H  pazfaenaMud. JlaHHbIA Kypc  SBISIETCS
WHTErPAaTUBHBIM, TOCKOJbKY OOBEAMHSET B cebe coAep’KaHue HECKOIbKUX
MaTEeMaTUYECKUX JUCIUIUIMH: aredpa, TPUrOHOMETPHSI, MATEMaTUUYECKUI aHaJIN3,
Teopusi MHOKecTB M Ap. [lo Mepe Toro kak ydvaimiuecsi OBjlaleBalOT BCE Oolee
HIMPOKUM MAaTEMAaTUYECKHM allapaToM, Y HUX MOCIEI0BaTENIbHO (HOPMHUPYETCS U
COBEPIIECHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENb pPEalbHOMN
CUTyalluM, OPUMEHSATh 3HAHUSA, IMOJYyYEHHbIE B Kypce «AuredOpa M Hayana
MaTeMaTHYeCKOTO aHalINu3ay, /Uil PEUIeHHUs] CaMOCTOSITEIbHO CPOPMYIUPOBAHHOM
MaTeMaTU4EeCKOM 3a/1a4, a 3aTEM MHTEPIPETUPOBATD MMOTYYECHHBIN pe3yJIbTar.

ConepxxaTenbHO-MeTOANYECKAsA JTUHUSA «YUucna U BBIYMCIECHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIB30BAHMS JIEUCTBUTENBHBIX YHUCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW IKoje. B crapmieil mikone ocoboe BHUMAHUE YACNACTCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAaHUE PA3MYHBIX (OpM 3amucu JEHCTBUTEIBHOTO 4YHUCIA, YMEHHE
pPalMOHAJIBHO BBINOJIHATH JACHCTBUS C HHMH, JA€JIaTh IPUKHUIKY, OLEHUBATH
pesynbTaT. OOydyarommuecs MOJIY4YarOT HABBIKM TNPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJIHEHUS JIEUCTBUM C 4YHCJIaMH, 3allMCaHHBIMU B CTaHIapTHOU (dopwme,
MCIOJIb30BAHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIIOBBIX BbIPAXKECHHIA.

Jlunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YyETCs HA NPOTSKEHUU BCETO
oOyueHusi B cCTaplield IIKOJE, MOCKOJbKY B KaXIOM pasjelne MIporpaMMbl
MPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3ahad. OOyuaromyecs OBIaJI€BaIOT
pa3IUYHBIMU METOJAMU PEIICHHsS] LENbIX, PalMOHAIBHBIX, WPPALUOHATIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUYECKUX UM  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPABEHCTB U UX cucTeM. [loaydeHHbIe YMEHHS HCIOIB3YIOTCS IPU UCCIEA0BAHUU
GyHKUIMNA C TOMOIIBIO MPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7a4 Ha
HaXOXXJE€HUE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHUud QyHkuu. JlanHas



coJepKaTelbHas JIMHUS BKIIOYaeT B ce0s Takxke (OPMUPOBAHHE YMEHHI
BBITIOJIHATH pacy€Thl Mo ¢opMmysaMm, MpeoOpa3oBaHUsl IENbIX, PalUMOHATBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
coJlepKallluX CTEeNeHW W Jiorapudmbl. brarogaps u3ydeHUIo anredpandecKkoro
MaTepuajia  IOPOUCXOAWUT  JAJbHEWIIEE  pa3BUTHE  ANTOPUTMUYECKOTO U
a0CTPAaKTHOTO MBIIIJICHUSI yYalluxcs, (QOPMUPYIOTCS HABBIKU JI€yKTUBHBIX
paccykJIeHui, paboTbl C  CUMBOJBHBIMH  (opmamu,  TNpeAcTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeparaeT 3(pQEeKTUBHbIE UHCTPYMEHTHI ISl PpEHICHUS MPaKTUYECKHX |
€CTECTBEHHO-HAYUYHBIX 3a7a4, HarJISIAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKass JuHUA «DyHKUMM H TpadUKU» TECHO
NEPETUIETAETCA C IPYTUMU JJMHUSMHU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a4a€T
MOCJIEA0BATEIBHOCTh W3YUYCHHUS Marepuarna. N3yuenune CTEIIEHHOM,
MOKAa3aTeNIbHOH, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOMCTB
U rpaMKoB, UCIOJIb30BaHUE (DYHKIMI ISl pelIeHUs 3aJad U3 JAPYTUX YUEOHBIX
IIPEIMETOB U PEAIIBHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHUU W HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HhOpMyJaMu 3aBUCUMOCTU MEXKIY
pa3IUYHBIMU BEJIMYMHAMU, HCCIEAOBATh IOJYYEHHbIE (QPYHKUUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep>KaTeIbHON TUHUN HAIleJICH HA Pa3BUTHE YMECHHM
M HaBBIKOB, IMO3BOJISIIOLIMX BBIPAKATH 3aBUCUMOCTH MEXKAY BEJIWYMHAMHU B
paznuuHor ¢opme: aHaAIUTHYECKOU, rpaduueckod u cioBecHou. Ero usydenue
CIOCOOCTBYET Ppa3BUTHUIO aAJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIECHHUIO U KOHKPETU3alluH, UCTIONIb30BAHHUIO AaHAJIOTUH.

ConepxartenbHas nuHUS «Hadama maTeMaTHdeckoro aHaian3a» MO3BOJSET
CYILIECTBEHHO PAaCUIUPUTh KPyT KaK MaTeMaTHUYeCKHX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYITHBIX O0YYaroIUMCS, Y KOTOPBIX MOSBISETCS BO3MOXXHOCTbh MCCIIEOBATh U
CTpouTh Tpadukd (YHKIUH, ONpeneNnsITh HX HAWOONbIINE W HAWNMEHBIIIHE
3HAYEHHUA, BBIYUCIATH IUIOMAAU (GUryp u oO0bEMBI TN, HaXOAUTh CKOPOCTH H
yCKOpeHHsl TmpoueccoB. JlaHHas cojepkareiabHass JMHUSA OTKPHIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHUS MAaTeMaTHYEeCKUX MOJENEeH pealbHbIX CUTyaluH,
HAXOXKJEHUS HAWIy4ylIero pPElICHHs B NPHUKIAJHBIX, B TOM YHUCIE COLHUAJIBHO-
SKOHOMMYECKHUX, 3aJayaX. 3HAKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOI'O aHaJin3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOrO, (POPMaTIBLHO-IOTUYECKOTO U KPEaTUBHOIO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHUWA paclO3HABaTh IMPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEeXHUKe U uckyccTBe. OOydamomuecs y3HAIOT O
BBIJAIOIINXCS PE3YyJIbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHS MaTEMaTUKU Kak
HAyKH, U UX aBTOpax.



ConepxkaTenbHO-METOANYECKas TUHUS «MHOXKECTBA U JOTUKa» B OCHOBHOM
MOCBSIIEHA  3JEMEHTaM TEOPUM  MHOMKECTB. [ €OpPETUKO-MHOKECTBEHHBIE
MPECTaBICHUS MPOHU3BIBAIOT BECh KYyPC IIKOJBbHOM MaTeMaTUKH MU MpeJiararor
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEIUHSIONINI BCE pa3esibl MAaTEMAaTUKU U €€
MPUJIOKEHUI, OHU CBA3bIBAIOT Pa3Hble MATEMAaTUYECKUE AUCUUILIMHBI B €IMHOE
uenoe. [loaToMy Ba)KHO JaTh BO3MOYKHOCTh IIKOJBHHUKY IOHMMAaThb TEOPETHKO-
MHOYKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEeMaTHMKU M MCIOJIb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hadama MaTeMaTUYECKOTO aHaIn3a» MPHUCYTCTBYIOT
TaKk)k€ OCHOBBI ~MaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPBIE IPU3BAHBI
chOopMHPOBATH HABBIKK MTOCTPOEHUSI MOJIENIEN peabHbIX CUTyallui, UCCIIEI0BAHUS
TUX MOJEJEN C MOMOIIBIO ammapara ajreOpbl U MaTeMaTUYECKOro aHalu3a H
MHTEPIIPETALUN TOJTYUYECHHBIX PE3yJbTaTOB. Takue 3aJaHus BIUIETCHBI B KaXKIbIi
13 pa3JeioB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepual Kypca MIUPOKO UCTOIb3yETCs
JUISL pEelIeHUs] MPUKIAAHBIX 3a1a4. [Ipu pereHnn peaabHbIX NPAKTUYECKUX 3a7a4
yyalyecs pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HMCIOJIB30BATh AHAIOTHIO, 0000MATh M KOHKPETU3UPOBATH
npobnemy. [lesTenbHOCTh MO (HOPMUPOBAHMIO HABBIKOB PEIICHUS MPUKIAJIHBIX
3aJlady OpraHMU3yeTcsl B Mpollecce U3y4YeHHUs BCEX TeM Kypca «Ajredpa M Hayasia
MaTEMaTUYECKOIO aHaJIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha M3ydyeHHE Kypca aiareOpbl W Hayajdl MaTeMaTH4YeCcKOro
aHaiu3a Ha 0a30BOM ypoBHE OTBOAMTCS 2 yaca B HeAento B 10 kiacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a Ba rojia o0yuenusi — 170 yacos.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

Yuc/i1a ¥ BBIYUCTICHUSA

PannonanbHble yncia. OOBIKHOBEHHbIE W JECATUYHBIE OpPOOHM, MPOLIEHTHI,
OEeCKOHEYHbIE  IepHoauYecKkre  ApoOu.  ApupMETHUEeCKHE  Olepaluu  C
palMOHAIbHBIMU YUCJIaMU, TpeoOpa30BaHus YUCIOBBIX BhIpaxkeHul. [Ipumenenue
Ipo0el U MPOUEHTOB JUIsl PEIICHHs] TPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUM U PEATBbHOM )KU3HH.

JevictBurenpHble 4yuciaa. PanuoHanbHble W MPPALMOHAJIBHBIE YHCIIA.
ApudmMernueckre orepanuu ¢ JEHCTBUTEIbHBIMM uHciaMu. [IpubnumxénHble
BBIYMCJIEHUS, TIPABUIIA OKPYIJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Cremmenb ¢ menbiM  mokaszareneM. CranmaptHas (Qopma  3ammcu
JNeNUCTBUTENbHOTO uuncia. Mcemonp3oBaHue moaxonsmied ¢GoOpMbl  3alucu
JEWCTBUTENBHBIX YHUCEN IS PELICHUS MPAKTUYECKUX 3aJa4 U MPEICTABICHUS
JTAHHBIX.

ApudmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  [leiictBus ¢
apu(MeTHYeCKUMU KOPHSMHU HaTypaJIbHOM CTETIEHHU.

CHHyC, KOCMHYC U TaHT'€HC YUCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
aApPKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa u TOXAECTBEHHbIE TPEOOPa30OBAHMSL.

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHU. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBIL.

YpaBHEeHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelIeHME HEPABEHCTBA.
Merton uHTEpPBAJIOB.

Pemienue nensix v IpoOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenue nppaninoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETpUYECKUX YPABHEHUM.

[IprMeHeHne ypaBHEHMM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a/1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkius, cnocoObl 3amanus GyHknua. [paduk  yHkmuu. BzawmmHO
oOpaTHbIe (DYHKIIHH.

OO6nactp ompeneyeHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHkmm.
[IpomexyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

Crenennas GyHKIHMS C HATYpaJbHBIM U LIETBIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBo¥icTBa U rpauK KOPHS 1-OW CTEIICHHU.



TpuroHomerpudeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(G yHKITUH 9UCIIOBOTO apryMEHTA.

Havaja MmaTeMaTHY€eCKOI0 aHAJIN3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJIaHUs MOCJIeJ0BATEIbHOCTEH.
MOHOTOHHBIE ITOCIEI0BATEIABHOCTH.

Apudmerrnueckas 1 reomeTpudeckas mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuydeckas nporpeccusi. Cymma OECKOHEUHO YyObIBaroleld TeOMEeTPUUECKON
nporpeccund. Mopmylia CIOXKHBIX NPOLEHTOB. VCronb30BaHWE MPOTPECCUU A
pEIICHUs pealIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

MHOX€eCTBO, Olepanuyd HajJ MHOXKecTBamu. Juarpammbl Oinepa—BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara JJjs ONHCAHHS PEeallbHbIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 IPYTUX YICOHBIX ITPEIMETOB.

Onpenenenue, TeopemMa, CJI€ACTBUE, 10KA3aTEIbCTRO.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

HarypanbHubie u niensie yncina. [Ipu3Hakyu 1eIMMOCTH LEIIbIX YHACEIL.

Crenensp ¢ palmoHaIbHBIM NTOKa3aTeraeM. CBOICTBA CTEIICHHU.

Jlorapudm uncna. JleciTuuHble U HATypaIbHbIE JTOTapU(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpOXKEHHM, COACPKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COJEPKAIIUX CTENEHH C PAIMOHAIBHBIM
MTOKA3aTEJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypAaBHEHHS U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHUSI U HEPABEHCTBA.

CucTtembl TMHENHBIX ypaBHEHHN. PemeHne npuKiIagHbIX 3a1ad ¢ MOMOIIBIO
CUCTEMBI JITUHEHUHBIX YPABHEHUN.

CucreMbl M1 COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJady W3 Pa3JuvHbIX 00JlacTell HAyKHM W peajbHOU
KU3HHU.

DOyHKUMHA U TPaPUKHn

Oyukius.  [lepuonuueckue  ¢yHkuuu. [IpomMexxyTkm  MOHOTOHHOCTH
¢byHkuuu. MakcumMymbl U1 MUHUMYMBbl QyHKUMU. HaunOonbliee u HauMeHbIIee
3HaueHUe (DYHKIMH HA IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIIMHN, X CBONCTBA U TpadUKy.

[Toka3arenbHas u JorapudmMuyeckast PyHKIUHU, UX CBOWCTBA U IpaUKU.



Hcnonp3oBanue rpa@ukoB QPYHKIUN ISl peIIeHUs YpaBHEHUW U JIMHEWHBIX
CUCTEM.

Wcnons3oBanue rpadukoB QGyHKIME JUIsI WCCIEIOBAHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT NPH PEIICHUM 33Jad U3 APYrUX y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HMU.

Hauana MaTeMaTH4eCKOro aHajamn3a

HenpepoiBHble pyHKIMU. MeTO UHTEPBAJIOB /JIs PEIICHHS] HEPABEHCTB.

[IpousBoanas  QyHkuuu. ['‘eomerpuueckuidi ©U  (QU3HYECKUH  CMBICH
MIPOU3BOJHOM.

[IpousBoaHble  dMeMEHTapHBIX  (QyHKIUA.  DopMyibl  HAXOXKICHUS
MPOU3BOJAHON CYyMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxx/ieHue HanOobIIero 1 HaMMEHbIIEero 3HauYeHUs! PyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4YlIEro pPENIEHUS B
NPUKIAIHBIX 3ajadaxX, Uil OINPENEICHHUs CKOPOCTH MPOLECCa, 3aJaHHOTO
dbopmyoii umu rpadUKoM.

[TepBoo6pa3znas. Tabnuia nmepBooOpa3HbBIX.

Wurerpan, ero reoMerpudyeckuid u (u3Mdeckuid cmbica. Boluucnenue
uHTerpana no gpopmyie Herorona—IJleiiOHuna.



IIVIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne yueOHOro mnpeamera «MaremaTukay JOJDKHO o0OecnedunBaTh
JIOCTIKEHHE Ha YPOBHE CPEHEr0 001Iero 00pa3oBaHusl CISAYIOMNUX JIHYHOCTHBIX,
MeTaInpeIMETHBIX U TTPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pEe3ynbTaThl OCBOCHHSI MPOTPAaMMBI  y4eOHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yIOTCS:

I'paxxpaHckoe BOCTIMTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO WJI€HAa POCCUHCKOr0 OOIEeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKHX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
Mporeayp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI W TMp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMHA 1 HA3HAYECHHUEM.

[TatproTnyeckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPONUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTH)KEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JIOCTIDKCHHN B JIPYTrdX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOrO HapoJa;
c(hOpPMHUPOBAHHOCTBIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTHYECKOTO  IIOBEJCHHUS,
CBSI3AaHHOTO C MPAKTUYECKUM MMPUMEHCHUEM JTOCTHKEHUN HAYKU U JAEATEIHbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTOMYUBOTO OYyIIETO.

DCTETUUECKOE BOCIIUTAHHE:

ACTETUYECKMM OTHOLICHHMEM K MHUpPY, BKJIIOYAs ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3ajad, pellIeHUH, pacCyKJIeHUM;
BOCHPUUMYHUBOCTHIO K MATEMAaTUYECKAM aCII€KTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

du3n4ecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTBIO YMEHHUS TPHMEHATh MaTeMaTHYCCKHE 3HAHUA B
HWHTEpecax 370poBOro u 6e30macHoro odpasa )K1U3HU, OTBETCTBEHHOT'O OTHOIIICHHS
K CBOEMY 3JIOPOBbIO (370pOBOE€ NMHUTaHKE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U

OTIbIXaA, peryJspHas duznyeckas AKTUBHOCTB); buznyeckoro
COBEPIICHCTBOBAHUA, pu 3aHATUAX CIIOPTUBHO-03/10POBUTEIBHOMN
JEATEIBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuyHbiM  chepaM  TPOo(PECcCHOHANBHON  NEATENbHOCTH, CBSI3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MareéMaTUYecKoMy OOpa3OBaHHIO U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEW MKU3HMU, TOTOBHOCTBHIO K AKTHUBHOMY
YYacTHUIO B PELICHUH NPAKTUYECKUX 33]1a4 MaTEMATUYECKON HAIIPABIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

C(OPMUPOBAHHOCTHIO SKOJIOTMUECKON KyJIbTYphl, MOHUMAHUEM BIUSHUS
COLMAJIBHO-DKOHOMHMYECKUX IPOLIECCOB HA COCTOSIHME NPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa SKOJOTMYECKHX Mpoldiiem;
OpHUEHTAIlME Ha IPUMEHEHME MATEMAaTHYECKMX 3HAHWM Ul pelieHus 3aaad B
o0acTh OKpy’Karolled cpeabl, IUIAaHUPOBAHMUS TMOCTYIKOB M OLEHKH UX
BO3MOYKHBIX ITOCIICICTBUU I OKPYKAIOILIEH Cpebl.

[{eHHOCTH HAYYHOTI'O IMO3HAHUSA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKu M  OOIIECTBEHHON NPAaKTHKH, TOHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cQepbl YelIOBEUECKOW JeATeNbHOCTH, JTaloB e
pa3BUTHA WM 3HAYUMOCTH I PAa3BUTHUS LUBWIN3ALWUH;, OBJIAJACHUEM SA3BIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJNbTYpOM KakK CpPEICTBOM IIO3HAHUSA MMHPA;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYIO M MCCIENOBATENBCKYIO JESITENbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
OelcmeUsAMUY, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU 0eUCMEUIMU.

1)  Vuueepcanvnvie  no3znasamenwvuvie  Oeticmsus, — 0OecneuusaOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00Yyuaowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYXHCaAlowe2o  Mupa,  NpuMeHeHue  J0SUYECKUXx,
uccne008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBbie IorMUeCcKHE TENUCTBUS:

e BBIABIIATH U XapaKTEPU30BaATh CYIIECCTBEHHbIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpENCNICHNs]  TOHSATHH; YCTAHABIMBATh CYIICCTBCHHBIM  MPHU3HAK
KJIaccu(UKaIuy, OCHOBAaHUSA T OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTh M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpUIATEIbHBIC, €IMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M M
npotuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHUSIX W YTBEPKICHHSIX;
npeajiaraTb ~ KPUTEPUM IS BBIABJICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNL;

JeNaTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;
MIPOBOIUTH CaMOCTOSATEIHHO JTI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUU (MIPSAMBIE U OT MIPOTHUBHOI0), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pelieHus ydeOHOW 3ajadd (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOONee MOAXOMIIMHNA C YIETOM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBrle ucciienoBarenbCcKue IEUCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BOMPOCHI, (UKCUPYIOLUIUME MPOTHUBOPEUYHE, IpOoOIeMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOE, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

MIPOBOIUTH CaMOCTOATENHLHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYecKOro
Oo0OBEKTa, SABJICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMHU, SBJICHUSIMU, IPOIIECCAMU;

CaMOCTOATENTHHO (POPMYIUPOBATH O0OOIIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, UCCIIEI0BAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIEHUI;

IIPOTHO3UPOBAaTh BO3MOJKHOE pa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

Pabota ¢ undopmanueii:

BBISIBIIAATH JIePUIMTHI MH(DOpPMALMU, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsl PELLICHUs 3a/1a4u;

BbIOMpaTh  MHPOPMALMIO U3  HCTOYHMKOB  PA3IMYHBIX  THUIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OOPMAIUIO
pa3IUYHBIX BUIOB M OPM IIPENCTABIICHHUS,

CTPYKTYpUpPOBaTh HHPOPMAIUIO, PEJCTABIATh €€ B pa3inyHbIX (popmax,
WJLTIOCTPUPOBATH TpadUyuecKy;



2)

OLICHUBATH HaJIE)KHOCTh uHbopMaIu o CaMOCTOSITEIIBHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.
Yuueepcanonvie  KoMMyHuxamueHuwle Oelicmeus, obecneyugarom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO0wieHue:

BOCIIpUHUMATh U  (OPMYJIUPOBATH CYXACHHUS B COOTBETCTBHUM C
YCJIOBHUSIMHU M LIENISIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 33]1a4i, KOMMEHTUPOBATH ITOIYUYEHHBIN pe3ysbTaT;

B X0 00CYXACHHUS 3a/1aBaTh BOIIPOCHI 10 CYLIECTBY 00CYK/1a€MOM TEMBI,
npoOJIeMbl, perraeMoi 3aJjauu, BEICKA3bIBATh U/IEH, HALICJICHHBIE HA MMOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUS C CYXICHUAMH JIPYTUX
YYaCTHHKOB JHaJIOra, OOHapy»XUBaTh pa3jIMuUe€ U CXOJCTBO MO3ULMM; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIIACUsl, CBOU BO3PAKEHUS;
NPEACTaBIATh  pE3yJbTaThl  pEIIeHUs  3aJadyd,  SKCIEPUMEHTA,
UCCJENIOBAHMS,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a]1a4 NMPE3EHTAI[MN U OCOOCHHOCTEHN ayUTOPHH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
MHIUBUYAJIbHOM paOOThI PU PEIICHUH YYEOHbIX 3a]]a4; MPUHUMATD LIEJIb
COBMECTHOM JESATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOMU
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yiabTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPyNIOBBIX (hopmax padoThl (00CYy ) aeHUs1, 0OMEH MHEHMIA,
«MO3TOBBIE€ IITYPMbD» W HHBIE); BBINOJHATH CBOI 4YacTh pPadOTHl H
KOOPAMHUPOBATb CBOM JEHUCTBUS C JAPYTUMHU UJI€HAMHM KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJIEHCTBHSI.

Vuusepcanvnuvie  pecynamuenvie  Oeticmeus, obecneuusaiom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanusi:

COCTABJIATH IJIaH, aJITOPUTM PCIICHUA 3a1a4U, BBI6I/IpaTB croco0 pemcHus C

y4€TOM UMEIOLIUXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOW MH(pOpMaLUu.
CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMHU [O3HABaTEIbHOM peQieKCHH KaK OCO3HaHHUA
COBEPLIAEMBIX JEUCTBUM U MBICIMTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CHoco0aMu CaMOINPOBEPKHM, CAaMOKOHTPOJS Mpolecca U
pe3yJabTara peleHnss MaTEMaTHIECKOM 3a/1auu;



e TPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PELICHUU
3alaud, BHOCHTb KOPpPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JAaHHBIX, HAUICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEId U YCIOBUAM, OOBICHATH
MIPUYHHBI JTIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Anredpa v Hadajla MaTeMaTUYECKOTO aHAIU3a»
Ha YPOBHE CpeHEero oO0Iiero oopa3oBaHUs OJKHO OOECIeYMBATH JTOCTH)KCHHE
CIICYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHSATUSMH: pALUMUOHAJIBHOE M JCHCTBHUTEIBHOE YHCIIO,
OOBIKHOBEHHASI M IECITUYHASL POOb, MPOIEHTHI.

Boimonusate  apudmeTuyeckre  onepaldd  C  PANMOHAIBHBIMM U
JICUCTBUTEILHBIMH YHUCIIAMU.

BoimonusaTe npuOauKEHHBIE BBIUMCICHUS, UCTIONB3YS MpaBuila OKPYTJICHHUS,
JIeNIaTh IPUKUAKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUM.

OnepupoBaTh MOHSATUSMHU: CTEIECHb C ULEIbIM IOKa3aTeJIeM; CTaHJIapTHas
dbopma 3ammMcu JAEUCTBUTEIBHOTO YHCIA, KOPEHb HATYPAIbHOW CTEIICHH,
MCIOJIb30BAaTh MOAXOAANIYI0 (hOPMY 3aMUCH JIEHCTBUTENBHBIX YUCEN JISl PEIICHMUS
MPAKTUUYECKUX 3a7a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOTO YIJIa;
MCIOJIB30BATh 3aMHCh MPOU3BOJILHOTO yTiia Yepe3 0OpaTHbIC TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUAMU: TOXKIECTBO, YPABHEHHUE, HEPABCHCTBO; ILIEJIOE,
palMOHAIBHOE, UPPALHOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BrinonHaTe npeoOpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPAXKCHUW M pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimonasaTh peoOpazoBaHus MENBIX, PAMOHATBHBIX W HUPPAIIMOHATBHBIX
BBIDAXKCHUM M pelmlaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHATh ypaBHEHHSI U HEPABEHCTBA JIJISI PELICHUSI MATEMaTUYECKUX 3aJ1a4
Y 3aJ71a4 U3 PA3INYHbBIX 00JIacTel HAYKU U PEATbHON KU3HHU.



MognenupoBaTh peanbHblE CHTyalldd Ha S3bIKE ainreOpbl, COCTaBJIAThH
BBIPQXXECHUS, YpPaBHEHHUsS, HEPAaBEHCTBA [0 YCIOBUIO 3ajJaud, HUCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM alllapaTa aireopsbl.

DYyHKIUN U TPaPUKH

OnepupoBath MOHATUAMH: (PYHKIUSA, CIIOCOOBI 3a7aHusl (QYHKIMH, 00JIacTh
ONpPENETCHUs] U MHOXXECTBO 3HaueHMH (yHKUMH, rpapuKk (yHKIUH, B3aUMHO
oOpaTHbIe (DYHKIIMH.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIUH, HYIU
GYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUUN I pEIIEHUS] YpaBHEHUI.

Crpoutb M yuTaTh rpaduku JUHEHHOW (DYHKIMH, KBaJApaTUYHOW (YHKLHH,
CTENEHHOW (DYHKIIMH C LIEJIbIM [OKa3aTeJIeM.

HcnonwszoBath Tpaduku (yHKUMH 711 HUCCIENOBaHHUS MPOLIECCOB U
3aBHCUMOCTEN IpU pElIeHUH 3a7ad U3 APYTUX yUEOHBIX IMPEIMETOB U PealbHOU
’KU3HU; BBIpAXaTh (HOpPMyIaMH 3aBUCIMOCTH MEXKy BETUIMHAMHU.

Hauana maTeMaTH4ecKOro aHajau3a

OnepupoBaTh MOHATHUSAMHU: TIOCIEIOBATEIBHOCTh, apudmeTnyeckas Hu
reoMeTpUYECKasi IpPOrpeCcCcuH.

OmnepupoBaTh TOHATHAMH: OCECKOHEUHO YOBIBalOIIasi TeOMEeTpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH r€OMETPHUUECKON MTPOTrPECCUHU.

3aaBaTh NOCIEA0BATENBHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEN U NMPOTPECCUN AJIs PELLIEHUS
peabHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

OmneprpoBaTh MOHITUSIMH: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIN — ammapaT Juid  ONUCAHUS
pealbHBIX TPOIECCOB U SBICHWH, MPH PEHICHUH 3a]ad W3 JPYTUX y4eOHBIX
PEIMETOB.

OnepupoBaTb  NOHATHUAMU:  ONpEAENEeHHWEe,  Teopema,  CJEJICTBUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

Yuciia ¥ BLIYMCTIEHUS

OnepupoBaTh TMOHATUSAMH: HATypaJbHOE, IE€J0€ YHUCIO; HCIOIb30BaTh
NPU3HAKK JCTUMOCTU LEIBIX YMCEN, Pa30XKEeHHE YUCIIa Ha MPOCThIE MHOXKUTEIIH
JUTSL PEIlIeHus 3a/1ad.

OmnepupoBath MOHSATHEM: CTEIIEHb C PAIIMOHATLHBIM TIOKa3aTeJIEM.

OnepupoBaTh MOHATUSMU: JIorapu(M UKCIa, JECATUYHBICE U HATypaJbHbBIC
Jorapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumenaTs cBoiicTBa CcTemeHM i1 NpeoOpa3oBaHUSl  BbIPAKEHUM;
ONEPHUPOBATH MOHATUSMM: MOKA3aTENIbHOE YPAaBHEHUE W HEPABEHCTBO; PEIIATH
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Bemonusate mnpeoOpa3oBaHMsl  BBIPOKEHUH, COAEpXKAIUX JIOrapu(Mmbl;
ONEepUPOBATh MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI TJOTapu(MUUYECKUX YPABHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JIMHEWHBIX YpaBHEHUI U €€ pEILICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a4ad4.

Haxoauts pelieHuss npoCTEUIINX CUCTEM U COBOKYITHOCTEH PAalMOHAJIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MogenupoBaTh peanbHblE CHTyalldd Ha S3bIKE aiureOpbl, COCTaBJIAThH
BBIDAXXCHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBUIO 3aJayH,
UCCJIEeI0BATh MMOCTPOECHHBIE MOJIENHU C UCIOJIB30BAHUEM ammapara aareophl.

DyHKIUHN U TPAPUKHU

OnepupoBaTh NOHATUAMU: TEepUOAMYECKas  (QYHKUUS, TMPOMEXKYTKU
MOHOTOHHOCTH (YHKLMH, TOYKHM OJKCTpeMyMa (yHKUMH, HauOojbllee U
HauMeEHbIlee 3HAaYeHUs (QYHKUMM HA TMPOMEXKYTKE; MCIOIb30BATh HUX IS
UCCIEeI0BaHUs PYHKIMH, 3aJaHHON rpa)uKOM.

OmnepupoBaTh MOHATHSIMH: TpaQHUKU TMOKa3aTeNbHOM, Jorapu@Muueckoil u
TPUTOHOMETPUUYECKUX (YHKIUI; n300paxaTh UX Ha KOOPJIMHATHOW IJIOCKOCTH U
WCIIOIb30BaTh JJIs PELICHNS] YPABHEHUN U HEPABEHCTB.

N300paxatb HA KOOPAMHATHOW IUIOCKOCTH T'pa(UKU JTHUHEHHBIX ypaBHEHHI
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JINHEMHBIX YPaBHEHU.

HcnonpzoBath rpaduku (QyHKUMH JJI1  HUCCIENOBaHMUS IPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHaJIM3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHAS (PYHKIIMS; TPOU3BOAHAS (YHKIINH;
UCIOJIb30BaTh T€OMETPUUYECKUHN U (PU3NUECKUN CMBICI IPOU3BOJHON ISl pELIEHMUSI
3a7ad4.

HaxonuTe mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUI, BEIYUCIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIHII.

Hcnonp30BaTh NPOM3BOJHYIO JJIS1 UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
U SKCTPEMYMBI, TPUMEHSTh PE3YyJIbTAThl UCCIIEIOBAHUS K IOCTPOCHUIO IpauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO [UISl HAXOXKACHUS HAWIYUYLIErO0 PELICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OmnepupoBaTh MOHATHSAMHU: TiepBOoOOpa3Hasi W  UHTErpayl; IOHUMATh
reOMETPUYECKU U (PU3UUECKUN CMBICI HHTErpaa.



Haxonute mepBooOpa3Hbie d7IeMEHTApPHBIX (DYHKIIMI; BBIYUCIATh MHTETPA
o ¢hopmyiie Hetorona—JleiiGuuna.

PemaTe mpukiagHbie 3aa4yd, B TOM YHCIIEC COIMATLHO-DKOHOMHUYECKOTO H
buznyecKoro xapakrepa, CpeCTBAMH MaTEMaTHIECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
e KoanuyectBo yacos DJIEKTPOHHBIE
; HaumenoBaHue pa3ieioB U TeM (uugposBbIe)
n/ Beer | KoHTpoibHbI
NMPOrpamMmbl o0pa3oBaTe/ibHbIE
n 0 e padoThbl
pecypcsl
MHoOXecTBa palliOHAIBHBIX U
JEACTBUTEIBHBIX YUCET bubmorexa TIOK
1 ] 14 1 https://m.edsoo.ru/1568ab
PanmonansHbIe ypaBHCHUS U 23
HEPaBEHCTBA B
bu6moreka [JOK
o a . Creniensp ¢
2 yuicuun u rpauii. Crenexs 6 https://m.edsoo.ru/1568ab
LEJIBIM TOKa3aTesieM .3
Apudmerndeckuii KOpeHb N—0i bubnuorexa [JOK
3 crene”u. MppanuonanbHbie 18 1 https://m.edsoo.ru/1568ab
YpaBHEHHUS U HEPABEHCTBA a3
DopMyIIbI bu6mmoreka [JOK
4 Tpuronomerpun. Tpuronomerpuyuec 22 1 https://m.edsoo.ru/1568ab
KU€E yPaBHEHUS a3
bu6mmoreka [IOK
5 ITocnenoBaTeIbHOCTH U POIPECCUH 5 https://m.edsoo.ru/1568ab
a3
bu6mmoreka [JOK
IToBTOpEenue, o000IIEHHE,
6 P B . 3 1 https://m.edsoo.ru/1568ab
CHUCTEeMaTH3aIus 3HAaHUH a3
OBIIEE KOJIMYECTBO YACOB I10 68 4
[TPOT'PAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHme pa3iesioB u (undposbie)
KoHnTpoibHbIe
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI
pecypchl
Crenenb ¢ palioHaIbHBIM
1 rmokasareiieM. IlokazaTenbHas 12 | bubnuoreka [JOK
¢bynkus. [Toka3aTenbHbIe https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudpmuueckas QyHKIUS.
2 HOFapI/IiMI/I‘-IeCKI/Ie s 12 bubmmorexa LIOK
p https://m.edsoo.ru/f11c4afd
YpaBHEHUSI U HEPABEHCTBA
Tpuronomerpuyeckue
(GYHKIMU U UX rpaduKy. bubnuoreka [IOK
3 9 1
Tpuronomerpuyeckue https://m.edsoo.ru/fl 1 c4afd
HEpaBEHCTBA
4 [IpousBoanas. [Ipumenenue 4 1 bubnuorexa [JOK
IIPOU3BOJHON https://m.edsoo.ru/fl 1 c4afd
5 HuTerpan u ero npuMeHeHUst 9 bubmorexa [TOK
p p https://m.edsoo.ru/fl1c4afd
. bu6nmoreka [JOK
6 CrcTempl ypaBHeHH i 12 I https://m.edsoo.ru/fl 1c4afd
bu6nuoreka [JOK
H
7 ATYPAILHPIC H LEIBIC THCTA 6 https://m.edsoo.ru/f11c4afd
2 [ToBTOpeHue, 06001IEHNE, 13 ) bu6nuoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/fl 1 c4afd
OBUIEE KOJIMYECTBO YACOB 102 6
1O ITPOI'PAMME



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbI

10 KVIACC

Kon
nposepsieMor
0 pe3yJbTarTa

IIpoBepsiemble npeaMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbI CPeHET0 00IEr0 00pPa3oBaHUs

1 Yuca ¥ BEIYUCICHUS
. OnepupoBaTh TMOHATUSIMH: PALUOHAIBHOE U JACHCTBUTEIBLHOE YHUCIIO,
' OOBIKHOBEHHAS M IECSITHYHAS IPOOb, TTPOIICHTHI
1 BeimonHATE  apudMeTHUYECKHe ~ OmNepalk ¢ PallMOHAIBHBIMU U
. JICMCTBUTCIBEHBIMH YHCIaMH
13 Beimonusate  npuOMMKEHHBIE — BBIUMCICHUS,  WCIOJB3YysS  MpaBHIIA
' OKPYTJICHUS, IeNIaTh IPUKHUJIKY U OIIEHKY Pe3yJIbTaTa BIYUCICHUI
OrnepupoBaTh MOHATHAMU: CTENEHBb C IEIBIM MMOKa3aTeIeM, CTaHIapTHas
14 dbopMma 3anmcu ACWCTBUTEIBHOTO YUCIA, KOPEHb HATYpPATbHON CTENCHHU;
' HCITOJIH30BaTh MOAXOAAIIYI0 (OPMY 3alUCH JIEHCTBUTEIBHBIX YHCET IS
pelIeHUs] TPAKTUYECKUX 3a]1a4 U MPECTaBICHUS JaHHBIX
OrnepupoBaTh MOHATUSIMHU: CHHYC, KOCUHYC M TaHI'€HC MPOU3BOJBHOIO
1.5 yIJjla; WCIOJIb30BaTh 3alMCh MPOM3BOJIBHOTO YIjla uepe3 oOpaTHBIC
TPUTOHOMETpHUYECKUEe QYyHKIIUU
2 YpaBHEHUs 1 HEpABEHCTBA
OrniepupoBaTh NOHATUSMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEI0E,
2.1 palMOHAIBHOE, HppanoHaIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHHE
25 BoimonHaTe mpeoOpa3oBaHUs TPUTOHOMETPHUECKHUX BBIPAKCHHA U
' pemiaTh TPUrOHOMETPUUYECKHUE YPaBHEHUS
BrimonHATE TpeoOpazoBaHmsl 1ENBIX, PAITMOHATBHBIX U UPPAIIMOHATBEHBIX
2.3 BBIDOXKEHU M peniaTh OCHOBHBIE THUIBI LIENbIX, PAllMOHAIBHBIX H
WPPALMOHATLHBIX YPaBHEHUN U HEPABEHCTB
2.4

HpI/IMCHHTB YpaBHCHUA W HCPABCHCTBA UIA PCHICHUA MATCMATUYCCKUX




3a]a4 U 3a]a4 U3 pa3IMuHbIX 00JacTeil HayKu U peanbHOM KU3HU

MonenupoBaTh peajbHble CUTYallUd Ha S3bIKE anreOpbl, COCTaBISATh

2.5 BBIP)KEHUS, yPAaBHEHHUS, HEPABEHCTBA O YCJIOBHUIO 3a/1a4M, UCCIIE0BATh
MIOCTPOCHHBIE MOJIENIN C MCIIOJIB30BAHNEM arliapara ajureOpsl
3 DyHKIUU U TpaPuKu
OnepupoBaTh TOHATHAMHU: (YHKIHSA, CHOCOOBI 3amaHusl (QyHKINH,
3.1 001acTh OmpeneNieHHsT U MHOXECTBO 3HaueHU (QyHKIuH, rpaduk
GbyHKIMH, B3aUMHO 0OpaTHbIE (PYHKIIMH
32 OnepupoBarh MOHATHSAMH: YETHOCTh M HEYETHOCTh (PYHKIMH, HYJIU
. (bYHKLINU, TPOMEXYTKH 3HAKOMOCTOSHCTBA
33 Hcnonp3oBatk rpaguky GyHKIUHA U1 pelieHns ypaBHeHUN
34 Crpoutb W uuTarth rpaduku JIUHEHHONW (YHKIUH, KBagpaTHYHOU
' byHKIMY, cTeneHHON (QYHKIUU C LIEIbIM MToKa3aTeleM
Hcnone3oBath rpaduku (GYHKIUN A7 HUCCIEIOBaHUS TMPOIECCOB U
35 3aBUCUMOCTEH MpHU PEUICHWU 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U
' peaslbHOW  JKW3HHW, BBIpaXaTh (OpPMYyJIaMH  3aBHCHMOCTH  MEXKIy
BEJIMYUHAMU
4 Hauana maTemMaTHuecKoro aHaimsa
il OnepupoBaTh MOHATHAMU: IOCIEIOBATEIBHOCTh, apu(mMeTHueckas u
' TreOMEeTpHYECKas IIPOTPECCHH
OnepupoBaTh NOHATUAMU: OECKOHEYHO YOBIBaIOIIas IeoMeTpUYecKas
4.2 nporpeccusi, CyMMa OECKOHEYHO  YyOBIBalOLIeH  TeoMeTpuyecKon
poTpeccuu
4.3 3amaBaTh OCIEIOBATEIHPHOCTH PA3TUIHBIMK CTIOCOOAMH
a4 Hcnonb30BaTh CBOWMCTBA MOCIEAOBATEIBHOCTE M IMPOrPECCUd IS
. peleHns peabHbIX 3aau MPUKIATHOTO XapaKTepa
5 MHokecTBa U JOTUKA
5.1 OnepupoBaTh MOHATUSMH: MHOKECTBO, ONIEPAIIUH HAJ MHOKECTBAMHU
Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIH —ammapar sl  ONMUCAHUS
5.2 peabHBIX TPOIECCOB M SIBJICHUM, MPHU PEIICHUH 3aJad W3 JPYTUx
y4eOHBIX IPEAMETOB
53 OnepupoBaTh  TMOHATHUSAMHU:  OIpENEJIEHUE, Teopema,  CJIEICTBHE,

J0Ka3aTcJIbCTBO




11 KIIACC

Kon
MpoBePSIeMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

1

Yucaa ¥ BEIYUCICHUS

1.1

OHepI/IpOBaTB NOHATUAMU: HATYPAJIIBHOC, LCJIIOC YHUCIO, HCIIOJb30BATh
IMPU3HAKU ACIMMOCTH LCJIbIX YHCCII, Pa3jIOKCHHUC 4YHCIa Ha IIPOCTBIC

MHOJXHUTCIIN IJIs1 PCIICHUA 3a4a1

1.2

OHepI/IpOBaTB MOHATHUEM: CTCIICHDb C pAllMOHAJIbHBIM ITOKA3aTCJICM

1.3

OHepI/IpOBaTB INOHATHUAMMU norapn(bM qucia, JACCATHUYHBIC u

HaTypaJibHbIE JIOrapu(pMbl

YpaBHEHHUsI 1 HEpABEHCTBA

2.1

[IpumeHsATh CBOWCTBA CTEMEHW JIA MPeoOpa3oBaHUS BBIPAKCHHM,
ONEepUpPOBATh TMOHATUSIMH: IOKA3aTEIbHOE YPAaBHEHHE M HEPaBEHCTBO;

peiiaTb OCHOBHBIC THIILI ITIOKA3aTCIIbHBIX ypaBHeHI/II\/II 1 HCPAaBCHCTB

2.2

BoinonHsATe mpeoOpa3oBaHusl BBIpAXKEHUH, COAEpKallUX JIOTapU(PMBbL;
OIIEpPUPOBATH NOHATHAMM: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;

pelaTb OCHOBHBIE TUIIBI IOTapU(PMUUECKUX YPAaBHEHUI U HEPABEHCTB

2.3

Haxonuts pemenust npocTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB
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OnepupoBarh MOHATHUAMM: CHCTEMA JIMHEHMHBIX YpPaBHEHHH U €€
pELICHUE; UCIO0JIB30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHUM [UIS PELICHUS

MMPAKTUYCCKUX 3ada4

2.5

Haxomute  pemieHMss DOPOCTEWINMX  CHUCTEM M COBOKYIIHOCTEU

palOHAJIBHBIX ypaBHeHI/Iﬁ 1 HECPABCHCTB

2.6

MogenupoBaTh peajbHbIE CUTYallMM Ha s3bIKE aireOpbl, COCTaBIAThH
BBIPAKCHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO YCIIOBHIO 3a/1a4H,
UCCIEN0BATh IIOCTPOCHHBIE MOJEIM C UCIOJIB30BAaHUEM ammapara

anreOpbl

QOyHKIUH U TpaPuKH

3.1

OnepupoBaTh TOHATHSMHU: TIEPHOAWYECKAS (QYHKIHS, IPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOUYKH JKCTpeMyMa (YHKIMH, HauOoIbIlee U
HauMeHblIIee 3HAaUeHUs (PYHKIMU Ha MPOMEXKYTKE; MCIOIb30BaTh UX LIS

uccie0BaHus (PYHKIIMH, 3aJaHHOU TpaduKoM




OnepupoBaTh TOHATUAMH: TpadUKH MOKA3ATEIBLHOM, JTOTapU(PMUIECCKON U

3.2 TPUTOHOMETPUYECKUX (yHKIMH; H300pakaTb HMX Ha KOOPJMHATHOM
IUIOCKOCTH U UCTIOJIb30BATh JIJIsl pEIlIEHUs] ypaBHEHUI 1 HEpAaBEHCTB
N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKU JTHUHEHHBIX
33 YPaBHEHHH M HCIIOJIB30BAaTh MX JMJI1 PELICHUS CHUCTEMBI JIMHEWHBIX
ypaBHEHUH
34 Ucnonw3zoBath rpaduku (QYHKIUN UISI HMCCIETOBAHUS IIPOIIECCOB H
' 3aBUCUMOCTEH U3 JPyruX y4yeOHBIX AUCLUIINH
4 Havana maTemaTnueckoro aHanusa
OnepupoBaTh TOHATHAMM: HeNpepbiBHAS (QYHKIUSA, I[POU3BOAHAsS
4.1 (yHKIIMY; HCIIOJIb30BATh TE€OMETPUYECKUI U (PU3MYECKHI CMBICIT
IIPOM3BOJHOM IS PEILIEHUS 3aa4
4o HaxoauTe  NpoM3BOAHBIE  DJIEMEHTAapHbIX  (DYHKIUH, BBIYMCIATH
' IPOHU3BOIHBIE CYMMBI, IPOU3BEICHHS, YaCTHOTO (PYHKIUH
Hcnonp3oBaTh MNpOU3BOAHYIO JUIsl  HCCIEAOBaHUA (PYHKIMM Ha
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, IIPUMEHATD PE3yJbTAaThl UCCIEIOBAHUA K
MOCTPOCHUIO IpauKOB
44 Hcnonb30BaTh NpOM3BOJHYIO JUIsl HAXOKJICHHUSI HAUIYYIIETO PEIICHUs B
' NPUKIJIAJHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMMUYECKHUX, 3a1adax
45 OmnepupoBaTh MOHATHUAMHU: NEpBOOOpa3Hasi W HUHTErpai; I[OHUMATh
' TeOMETPUYECKUH 1 (PU3UUECKHI CMBICI HHTETpajIa
46 Haxomute mepBoOOpa3HbIe 3IEMEHTApHBIX  (YHKUIWH, BBIYHCIATH
' uHTerpai no gpopmyne Herorona — JleiioHua
47 Pematp npuknanHele 3a71auyu, B TOM YHCIE COLMAIIBHO-DKOHOMHUYECKOTO

1 (puznyeckoro xapakrepa, CpeACTBAMU MaTeMaTHYECKOr0 aHaIn3a




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucna v BBIYUCICHUS
Pammonanbhple  yncna. OOBIKHOBEHHbIE M JECSATUYHbIE JIpOOM, MPOLECHTHI,
OecKOHEeuHBbIE  TMepHoAMYecKHe  ApoOu.  Apudmernueckue  Omepamuu ¢
1.1 palMOHAIBHBIMU YUCIIAMH, IPEe0Opa30BaHUs YUCIIOBBIX BbIpaxeHUH. [IpumeHnenue
Ipo0Oeil ¥ MPOLEHTOB JUIsl peUIeHMs] NPUKIAAHBIX 3a7ad U3 Pa3IMYHBIX OTpaciiel
3HaHUM U peaJbHOMN )KU3HU
JevictBuTenbHble  4YMclia.  PalMOHalbHBIE W HpPpPAlMOHAIBHBIE  YHUCIIA.
1.2 Apudmernueckue omepanuud ¢ JCHCTBUTENbHBIMM uuciamu. [lpuOmmxéHnble
BBIUYMCIICHHUSI, IPaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLICHKA pe3yJibTaTa BEIYUCICHUN
Crenenp c nenbiM nokaszareneMm. CrannapTHas (opma 3amucH JIeHCTBUTEIBHOTO
1.3 yucna. Vcrnonb3oBanue moaxojsiied GopMbl 3amucu ASHCTBUTEIbHBIX YHUCEN IS
pelIeHrs MPAKTUYECKUX 3aad U MPECTABICHUS JaHHbBIX
14 ApudmeTrnueckuil KOpeHb HaTypalbHOW cTemneHu. JlelicTBus ¢ apudmeTnyecKuMu
' KOPHSIMHM HaTypajJbHOU CTEIIEHH
Ls CuHyC, KOCMHYC M TAaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTAaHI'€HC YHUCIIOBOTO apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHbIE MPe0Opa30BaHUs
27 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKECHMUIA. OCHOBHBIE
' TPUTOHOMETpUYECKHE (HOPMYJIbI
53 YpaBHEeHHE, KOpEeHb ypaBHEHHs. HepaBeHCTBO, pemieHHe HepaBeHCTBA. Meron
' HMHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-pAIMOHAIBHBIX YPABHEHHU U HEPABEHCTB
2.5 Pemenue nppanyoHanbHbIX YpaBHEHU 1 HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI
57 [IpumeHeHne ypaBHEHMI U HEPABEHCTB K PELICHUIO0 MaTEMaTUYECKUX 3a1a4 U 3a7a4
' U3 pa3IMuHBIX o0nacTell HayKH U peaslbHOM KU3HU
3 OyHKIMH U TpaQuKH




11 OyHK1UA, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢yHkuuu. B3zanmuHo oOpaTHBIE
' GbyHKIMHN
32 OO6nacte ompesnereHUss W MHOXECTBO 3HaueHU ¢ynkumu. Hymn dyHxmm.
' [TpomexxyTKH 3HAKOMIOCTOSTHCTBA. YETHBIE 1 HEUETHBIE (YHKIIUH
33 CrenenHas (yHKOHMS C HaTypaJbHBIM M II€JBIM TOKa3zaTesneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 7-0OU CTETICHH
34 TpuronomeTpudeckasi OKpY>KHOCTb, ONpPEIEICHUE TPUTOHOMETPHUUECKUX (DYHKIUH
' YUCJIOBOTO apryMEHTa
4 Hauana matemaTnueckoro aHannsa
al ITocnenoBaTeAbHOCTH, CIIOCOOBI 3aJaHHs IIOCIEIOBATENLHOCTEH. MOHOTOHHEBIE
' MOCJIe1I0BATEIbHOCTH
ApudmeTrnueckas W TeOMETpUYecKas TMporpeccud. beckoHeYHO yObIBaroIast
42 reoMmerpuueckas mnporpeccus. CymMma O€CKOHEUHO YOBIBAarOIIeH reoMeTpuuecKon
' nporpeccuu. PopMyra CIOXKHBIX MNPOLEHTOB. Mcronb30BaHWE NPOrpecCUd st
pelieHus: peasibHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHoOkecTBa 1 JOTHKa
MHo)kecTBO, oOlepaluyd HaJl MHOXecTBaMH. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPEeTUKO-MHOXKECTBEHHOIO armnapaTra [jsi ONHMCAHHUS peajbHbIX
MPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 IPYTUX YUYeOHBIX MTPEAMETOB
52 Omnpenenenue, Teopema, CIeACTBUE, J0KA3aTEIHLCTBO
11 KJIIACC
Kopn IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucnia 1 BIYUCICHUS
1.1 Harypainbnbie u nienbie yncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCell
1.2 Cremnenb ¢ palmoHaIbHBIM MOKa3aTeraeM. CBONCTBA CTEIIEHU
1.3 Jlorapudm umcna. JlecaTuuHble U HaTypajabHbIE JOrapudMbl
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 [IpeobpazoBanHue BhIpaXEHUH, COIEPKAIINX JOTaprUPMBbI
55 [Ipeo6pa3oBanue BbIpaKEHUI, COAEPIKALIUX CTENIEHHU C pallMOHATbHBIM
. MoKa3aTesieM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
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[TokazarenbHble ypaBHEHUS! M HEPABEHCTBA

2.5 JlorapudmMuueckre ypaBHEHUS U HEPABEHCTBA
6 Cucrempl JHMHEHHBIX YypaBHEHHH. PenieHne npuKiIagHbIX 3amad € IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB
)3 [IpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a/1a4
' U 33/1a4 U3 pa3InYHbIX 001acTe HAyKH U peabHOM KU3HU
3 OyHKIMM U TpapuKH
Oynkius. Ilepuoguueckue ¢GyHkuuu. IIpomMeXKyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcumMymMbl U MHUHUMYMBI (QyHKIMU. Haunbombimee W HauMMEHbIIEe 3HAYCHHE
(GYHKIMN Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKLIUH, UX CBOICTBA U rpaduku
33 IToka3zarenbHas u orapudmudeckas GyHKINH, UX CBOMCTBA U rpaduKu
34 Hcnonb3oBanue rpadukoB GyHKUUH 1711 pellieHHs ypaBHEHUH U IMHEMHBIX CHCTEM
Hcnonb3oBanue rpadukoB  GyHKUMH A7 HMCCIEJOBAHUS  NPOLIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT MpPH PEIIEHUH 3aJad M3 JPYruX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU
4 Havana maTemaTnueckoro aHanmsa
4.1 HenpepoiBable pyHKIHMU. METOA HHTEPBAIOB JJIs pEILICHUS] HEPABEHCTB
4.2 [IpousBonnas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI IPOU3BOTHON
43 [IpousBonHble 3neMEHTapHBIX (yHKIHMH. DOpMyIBl HAXOXKAECHUS TMPOU3BOIHOM
' CYMMBI, IPOU3BEIEHUS U YACTHOTO (PYHKLIUH
[IpumeHeHHe TNPOU3BOAHOM K HCCiIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTb U
4.4 SKCTpeMyMbl. HaxosaeHne HauboJbIIero ¥ HAaMMEHBIIETo 3HaueHUs (QYyHKIMUA Ha
OTpE3Ke
ITpuMeHeHne MPOU3BOIHON AJIS HAXOXKACHHS HAWIIyYIIErO PEIIECHUS B IPUKIIATHBIX
4.5 3ajjavax, I ONpeIeNieHHs CKOPOCTH TIpolecca, 3aJaHHOro (opmynoil wmu
rpaduxkom
4.6 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX
47 WuTerpain, ero reoMeTpuueckuii 1 GU3NIECKU CMBICT. BerauciaeHue nHTErpaia mo

¢dbopmynie Hetorona — JleliOauma




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJBHON
IMPOI'PAMMBI CPEJHET'O OBHIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3y/IbTaTaM OCBOCHHUSI
NpoBepseMoOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
TpedoBaHus o0pa3oBanus

Brnanenne meromamMu JI0OKa3aTeNbCTB, AJTOPUTMAMH pEIICHUS 3ajad;
yMeHue (opMylnupoBaTh U ONEPUPOBATh MOHATHSAMH: OIpEEICHUE,
aKCMOMa, TeopeMa, CIIEJICTBHE, CBOMCTBO, TPHU3HAK, JIO0KA3aTEIIbCTBO,
paBHOCUIIbHBIE (POPMYTHPOBKH; MPUMEHSThH UX; YMEHUE (HOPMYIUPOBATH
o0paTHO€ U TNPOTHUBOIIOJIOKHOE YTBEPKACHHUE, NPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTHYECKOW WHIYKIIUU;
MMPOBOAUTH AOKAa3aTCIbHBIC  PACCYXXJACHUA TIpU PCIICHUU 3ajaa4,
1 OLICHUBATh  JIOTHYECKYI0 TPaBWIBHOCTh  PACCYXKACHUH;  yYMCHHE
OTIepUPOBATH MOHATUSMHU: MHOXKECTBO, MOJAMHOXECTBO, ONEPALUU HaJl
MHOXECTBaAMHU, YMCHHUEC  HCIIOJIB30BAaTh TeopeTHKO-MHO)KeCTBGHHBIﬁ
anrmapar Juis OIMCaHUs PEaJIbHBIX MPOIIECCOB U SBJICHUN U TPU PEIICHUU
3ala4, B TOM 4YHCIIC H3 OPYIrux y‘Ie6HBIX npeaMeToB; YMCHHUC
OTIEpUPOBAThH MOHATUIMH: Tpad, CBA3HBINA rpad, AepeBo, MUKI, rpad Ha
IIJIOCKOCTHU, YMCHHC 3aJilaBaTb W OIHUCHIBATH I‘pa(bbl pas3jinuHbIMU

croco6aMu; UCIOJIb30BaTh Ipadbl MPU PEeLICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSAMH: HATypaJIbHOE YHCIIO, LEJIOE YHCIIO,
CTETIeHb C IIeJIbIM T0Ka3aTesleM, KOPeHb HaTypalbHOM CTEeNeHH, CTeNeHb
C palnMOHAJBHBIM  TIOKa3aTeleM, CTENeHb C  JCHCTBUTEIHHBIM
noKaszaTeJeM, JIorapuM 4YHCIa, CHHYC, KOCHHYC M  TaHICHC
IPOU3BOJIBHOTO YHUCJIA, OCTATOK IO MOJIYJIO, PAalMOHAIBHOE YHCIIO,
UppallOHAJIbHOE ~ YHCJIO,  MHOXKECTBA  HATypajbHBIX,  IEIBIX,
pallMOHANBHBIX, JCHCTBUTENBHBIX YHUCEN; YMEHHE HCIIOJb30BaTh
) NpPU3HAKA JIEIMMOCTH, HAMMEHBIINK OOUIMA NeNUTeNb W HauMEHbIIee
o01iee KpaTHOe, aropuT™ EBKIMIa MpU pelIeHny 3aa4; 3HaKOMCTBO C
pa3IMYHBIMU ~ TIO3UIMOHHBIMH ~ CHUCTEMaMH  CUWCIICHUS;  yMEHHE
BBITIOJIHATH BBIYHMCIICHUE 3HAYCHUI M MPeoOpa3oBaHMs BBIPAKEHHH CO
CTETeHSMH M Jorapupmamu, Mpeodpa3oBaHusi APOOHO-PALMOHATBHBIX
BBIDAKCHUI; YMEHHE OIEPUPOBATH MOHATHAMH: IOCIIEIOBATEIBHOCTD,
apupmMeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,

OeckoHeYyHO YyObIBaroIlass TeOMETpUYecKass TMpOrpeccus; YyMEHHe

3aaBaThb MOCJICAO0BATCIBHOCTH, B TOM YHCJIC C IOMOIIBIO PCKYPPCHTHLIX




GopMyn; yMeHHE ONepupoBaTh IOHATUSAMHU: KOMIUIEKCHOE YMCIIO,
COMNpPSIKEHHBIE KOMIUIEKCHBIE YKCIIA, MOAYJb U apIYMEHT KOMIUIEKCHOTO
yhcna, ¢GopMa 3alucu  KOMIUIEKCHBIX —uuceln  (reoMeTpuyeckas,
TPUrOHOMETpUYECKass U  aireOpauyeckas); yMeTb IPOU3BOJUTH
apu(MeTHYECKHe IeHCTBUS C KOMIUICKCHBIMH YHCIAaMH; HPUBOIUTH
OpUMEpPbl  UCMOJIB30BaHUS ~ KOMIUIEKCHBIX  YMCEN;  ONEpUpOBATh
HNOHATUAMM: MaTpuma 2x2 u  3x3, omnpenenurenb  MaTpULbl,

FeOMeTpI/IIIeCKI/II\/’I CMBICJI OITPEACIIUTEIA

YMeHue onepupoBarh MOHATUSIMU: pallMOHAJIbHbIC, HWPPALUOHAIBHBIE,
MOKa3aTeNbHbBIE, CTETEHHbIC, Jorapu(MUUECKHe, TPUTOHOMETPHUECKUE
ypaBHEHUsST U HEPABEHCTBA, HMX CHUCTEMbBl; YMEHHE OINEPUPOBATH
MOHSTHUSAMHU: TOXIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PAaBHOCHIILHOCTH
YpaBHEHUH, HEPaBEHCTB M CHCTEM; YMEHHE pellaTh YypaBHEHUS,
HEpPaBEHCTBA W CHUCTEMbI C MOMOILIBIO PA3JIMYHBIX MPUEMOB; peIIATh
ypaBHEHHWs, HEPaBEHCTBA M CHUCTEMBl C TIAPAMETPOM; MPUMEHATH
YpaBHEHHUS, HEPABEHCTBA, UX CHUCTEMbI JJI PEIICHUsS MaTeMaTHYEeCKHX

3a/1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTel HayKu U peanbHOM KU3HU

YMeHne onepupoBaTh TOHATHSAMH: (QYHKIOUS, YETHOCTh (DyHKIHH,
NEPUOANYHOCTD (YHKIMH, OTPAaHUYEHHOCTh (DYHKIHMHU, MOHOTOHHOCTH
¢yHKIMHU, 3KCTpeMyM (YHKINU, HAUOOJbIIee M HAUMEHbINIEE 3HAUYCHUS
GyHKIIMH Ha TPOMEXKYTKE, HEMPEphIBHAS (DYHKIIHSI, aCHMIITOTHI Tpaduka
¢dyHKLIMY, IepBast ¥ BTOpasi NPOU3BOIHAS (YHKLUHU, TEOMETPUUECKUN U
¢bu3nyecKkuil CMbICII TPOU3BOAHOM, MEpBOOOpa3zHas, OIpeneIEHHbIN
WHTETpall; YMEHHE HaXOJIUTh AaCUMNTOTHI rpaduka (yHKIUH; YMEHHE
BBIYUCIISAIT  TPOM3BOJHBIE CYMMBI, TPOU3BEICHHS, YaCTHOIO U
KOMIO3UIMKN (YHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMU; yMEHUE HAaXOJUTh IMPOU3BOJAHBIC 3JIEMEHTApHBIX (QYHKLUH;
yYMEHHE UCMOJb30BaTh MPOU3BOJHYIO Ui HCCIEAOBAaHUS (PYHKIIMIA,
HAXOJIUTh HAWOOJbIINE M HAWMEHbIIUE 3HAueHHs (QYHKUUI; CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJB30BAHMEM ammapaTa MaTeMaTHYECKOTO
aHaJM3a; NPUMEHATh MPOU3BOAHYIO I HAXOXKACHUS HAWIYYIIEro
pelieHusl B MPUKIAJHBIX, B TOM YHCJIE COIMHAIBHO-DKOHOMHYECKUX H
bu3NYecKuX 3a/a4ax; HaXOUTh IUIOMIAAN U 00BEMBI (PUTYDP C TTOMOIIIBIO
UHTErpaia; NPUBOJUTH MPUMEPhl MATEMaTHYECKOI'O MOJEIMPOBAHUS C

noMouIbio AU pepeHnanbHbIX ypaBHEHUN




YMeHune omnepupoBaTh MOHATHUSAMH: Tpaduk (GyHKOHH, OOpaTHas
GyHKUMS, KOMIO3UIMS (QYyHKUUH, TUHEWHas (YHKIMSA, KBaJpaTHUHAS
byHKIMS, panMoHaIbHAS ¢byHKIMS, CTEIEeHHAas ¢byHKIMS,
TPUTrOHOMETpUYECKHEe  (DYyHKIUH, OOpaTHble TPUTOHOMETPUYECKHUE
¢yHKIMM, TOKa3aTenbHas H JiorapudMuyeckas (QYHKUUH; yMEHHUE
CTPOUTH TpadUKH H3YYEHHBIX (PYHKIIUH, BBITIOJHATH MPEOOpa3oBaHUS
rpa¢uKoB (GYHKIUN, UCTIONB30BaTh TPAPUKH AJIS U3yUEHHsI IPOLIECCOB U
3aBUCUMOCTEH, TMPH PEIICHUH 3334 W3 JPYTHX YYeOHBIX MPEAMETOB U
3aja4 U3 peabHON JKU3HU; BBIpaXKaTh (OpMyJIaMHU 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBA M rpaduku (QyHKIHHA s
pelleHns ypaBHEeHUH, HEPaBEHCTB M 3aJad C MapaMeTpaMu; U300paxarhb
Ha KOOpPAMHATHOM IUIOCKOCTM MHOXECTBA pELICHUN YpPaBHECHHI,

HEPABCHCTB U UX CUCTCM

VYMeHue pemath TEKCTOBBIE 3a/ladM Pa3HbIX THUIOB (B TOM 4YHCJE Ha
HPOIIEHTHI, I0JIM U YacTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J]a4l U3 00JIaCTH yNpPaBICHUS JUUYHBIMU U CEMEHHBIMU
(¢uHAaHCAMM); COCTaBJIATh BBIPAKEHHs, YpaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHUIO 3aa4yH, MCCICNOBaTh IIOJYyYEHHOE DPCIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pE3yJbTATOB; YMEHHE MOJAEIMPOBATH
peanbHbIE CUTyallUH Ha SI3bIKE MAaTEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YPaBHEHUs, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBHUIO 3a1ayH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIM C UCIOJIB30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATHAMU: cpeiHee apupMeTHuyecKoe, Mearana,
HauOoJbpllleeé M  HAMMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOIO HaOOpa; yMEHHE U3BJIEKATh,
UHTEPIIPEeTUpPOBaTh WH(GOpPMAIMIO, MpEACTaBIEHHYIO B TalOnuiax, Ha
IuarpaMmax, rpagukax, OTpa)xarollyro CBOMCTBA peabHBIX MPOIECCOB U
SBJICHUH; MPEACTaBIATh HH(OPMALIHIO C TOMOIIbIO TAOJIUI U TUarpaMM;
UCCJIEN0BAaTh CTaTUCTUYECKHE [aHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaguyeckux METONOB M  DJIEKTPOHHBIX CPEICTB; TIpaHUuecKku
UCCIIEIOBAaTh COBMECTHBIE HAOMIOAEHHUS C TOMOIIBI0 JHarpaMm

paccenBaHus U JINHEWHOU PErpeccuu

YMeHHe OnepupoBaTh IOHATHUSAMHU: CIYy4YalHBIA OIBIT M CIIy4anHOE
COOBITHE, BEPOSITHOCTh CIYy4YallHOrO COOBITUS; YMEHHE BBIYUCIATH

BCPOATHOCTH C HMCIOJB30BAHUCM rpa(buqecxnx MCTOOOB; MNMPUMCHATH




(bopMyIIbl CIIOXKEHHUS U YMHOXKEHUS BEPOSTHOCTEH, (popMyiy MONHON
BepoATHOCTH, popmyny bepHyiu, koMOuHaTOpHBIE (HaKTHl U (POPMYIIBL;
OLICHUBATh BEPOSITHOCTH pealbHBIX COOBITUH; YMEHHE OIEepUpOBaTh
MOHATUAMM: CIIy4ailHass BENUYMHA, pACIpelieJIeHHe BEpPOATHOCTEH,
MaTeMaTUYeCKoe OXHUIaHUE, TUCIEPCUs W CTAHIAPTHOE OTKJIOHEHHE
ClIy4ailHOM BeNWYMHBI, (YHKIUU pachpefesieHuss M IUIOTHOCTH
PaBHOMEPHOT0, IIOKa3aTeJIbHOTO W HOPMAJIBHOTO pacIpe/iesICHU;
YMEHHE HCHOJb30BaTh CBOMCTBA M3YYEHHBIX pACIpPEACIICHHA s
pellleHusl 3aJav; 3HAKOMCTBO C TOHSTUSIMHU: 3aKOH OOJBIINX YHUCEI,
METOJIbl BBIOOPOYHBIX HCCIEIOBAaHUI; YMEHUE IPUBOJAUTH IPUMEpPHI
MPOSIBIICHUS] 3aKOHA OOJNBIIMX YKCEN B MPHUPOAHBIX U OOIIECTBEHHBIX
SABJICHUAX; YMCHUC OINICPHUPOBATH NOHATUAMU: COUCTAHUC, ICPCCTAHOBKA,
YUCJIO COYETAaHWM, YHCIO IEepecTaHOBOK; OmHOM HproTOHa; yMeHue
MPUMEHATh KOMOMHATOPHBIE (DAKTHI M PACCYKIACHHUSI IJIs pEeLIeHU 3a1a4;
OLCHHUBATH BCPOATHOCTHU PCAIbHBIX CO6BITI/II71; COCTAaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETHUPOBATH HOJ'Iy‘lCHHLIﬁ pe3yiibTaTt

YMeHue onepupoBaTh IMOHATUAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YyIJA, IUIOCKUH yToI,
NBYTPaHHBIA yToJl, TPEXTPAHHBIA Yroji, CKpeUIMBAlOUIHecs TMpsSMBbIe,
NapajuIeJIbHOCTh U NEPNEHIUKYJISIPHOCTD MPSIMBIX M IIOCKOCTEH, Yroj
MEXy NPSIMBIMH, YIOJ MEXKAY HpPSIMOH U IUIOCKOCTBIO, YrOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH A0 IJIOCKOCTH, PACCTOSHHUE MEXIY
IPSIMBIMH, PACCTOSTHUE MEX]Ty TUIOCKOCTSIMH; YMEHHE HUCII0JIb30BATh MPU
pellleHrr 3a7a4 W3y4YeHHbIE (aKThl U TEOPEMBI IJIAHUMETPUH; YMEHHUE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPY)KAIOLIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENHU C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIMYHMH, pClIaTh CBA3aHHBIC C HUMHW IIPAKTUYCCKHUC 3a/1a1U
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YMeHue onepupoBaTh MOHATHAMM: IUIOMAIAL (GUTYpHI, 00BEM (UTYpHI,
MHOTOTPaHHHK, MPAaBUJIBHBI MHOTOTPAHHUK, CEYCHHE MHOTOIDaHHHKA,
Ky0, mapajuienenunen, MNpu3Ma, NUpaMuaa, (Gurypa U MOBEPXHOCTH
BpalleHus, MWINHIpP, KOHYC, map, chepa, miomanp chepsl, Mmiomaasb
MOBEPXHOCTH THPAMH[IbI, TPU3MBI, KOHyCa, IWIMHApPA, 00BEM Kyoa,
MpAMOYTOJIbBHOI'O TIapaJiiejiCuvIicaa, MnmUupaMubl, ITPHU3MbI, HOUJIWHApPA,
KOHYycCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYCHUSI KOHyCa W IMIUHIPA,
napajuieibHble OCH WM OCHOBAaHMIO, CEUYEHHE IIapa, IUIOCKOCTh,

Kacaromiasics C(i)epbl, NUWINMHOPA, KOHYCA, YMCHHUC CTPOUTH CCUCHHC




MHOTOTpaHHHMKA, N300pakaTb MHOTOIPAHHUKH, (PUTYpbl U MOBEPXHOCTU
BpaIllEHUs, UX CEYEHUs], B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEACTB;
YMEHHE NMPUMEHATh CBOMCTBA F€OMETPUUECKUX (UTYDP, CAMOCTOATEIHHO
dbopMynupoBaTh OmMpeseNieHus] U3y4aeMbIX (GUTYp, BBIIBUTATh THIOTE3bI
O CBOKMCTBaxX W MpPHU3HAKAX T€OMETPHUECKUX (PHUTYp, OOOCHOBHIBATH HIIU
ONpoBepraTh HUX; yMEHHE NPOBOAUTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIC JONOJIHUTEIbHBIC

MOCTPOEHUS
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YMeHue omnepupoBaTh MOHSTUSAMM: JIBJKEHHE B  IPOCTPAHCTBE,
napajuiedbHbI MMePEeHOC, CUMMETPUS Ha IJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue MMoao0us, Moa00HbIe (UTYpPHI; yMEHHE
pacro3HaBaTh paBHbIE U MOJ00HBIE (PUTYpBI, B TOM YHUCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T'€OMETPUUYECKHUE OTHOILICHUS
IpU pElIeHUH 3aJa4; HAXOJUTh T€OMETPUYECKHE BEIUYMHBI (JJIMHA,
yroi, IUIOMAAb, OOBEM) MPH PELICHWH 3aJady U3 JPYIHX y4eOHBIX
npeaMEToOB U U3 peam)Hoﬁ KN3HU, YMCHHUEC BBIYUCIIATH TCOMCTPHYCCKUC
BEJIMYMHBI (AJIMHA, YTOJ, IUIOMIAAh, OO0BEM, IUIOIMIAAh TOBEPXHOCTH),
UCIOJIB3YSl H3Y4YeHHblE (DOPMYJBI M METOJbl, B TOM YHWCIE: IJIOUIA/b
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, HWIUHIPA, TUIOMAAb Cepsl;
00bEM Ky0a, MPsIMOYTOJILHOTO MapasuieNienuIesia, TUPaMHIbI, MPU3MBL,
WIMHApA, KOHycCa, IIapa; YMEHHE HaxOAWTh OTHOLIEHHE OO0BEMOB

NoJ00HBIX (puUryp
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YMmenue OIICPpHUPOBATH ITOHATUAMU: IPAMOYTOJIbHAA CUCTCMAa KOOPAHHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPJAWHATBI BEKTOpa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPAa Ha YHCIIO, PA3JIOKCHUC BCKTOpa II0 68.3I/ICy,
CKaJIIpHOC TIIPOM3BCACHUC, BCKTOPHOC IMPOU3ZBECACHUC, YIOJI MCKIAY
BCKTOpaMH; YMCHUC HCIIOJIb30BATh BCKTOPHBII;’I nu KOOpI[I/IHaTHHﬁ METOL
IJid pCHICHUA TCOMCTPUUCCKHUX 3aJad W 3adad JpYyrux y‘-I€6HbIX

MIPEIMETOB
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VYMeHue BbIOMpaTh NOAXOAALUIMM METON JJIs  pELIeHHs 3alauu;
[IOHUMAHUE 3HAYUMOCTH MATEMaTUKA B U3YYCHUU I[PUPOAHBIX U
OOLIECTBEHHBIX MPOIECCOB U  SIBJICHUH; YMEHHE pacro3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKM B HCKYCCTBE, YMEHHUE IPUBOJIUTH
IIpUMEPBl MAaTEMaTUYECKUX OTKPBITUA POCCHHWCKOM W MHUPOBOU

MaTeMaTH4eCKOM HAayKHU




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, ITIPOBEPAEMBbIX HA EI'D

11O MATEMATHUKE
IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Konx
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnbie u nenbie ynucna. [IpusHaku 1eIUMOCTH HENbIX YUCET
- Pannonaneupie uncia. OOBIKHOBEHHbIE U JCCATHYHBIE JIpOOH, MPOICHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaibHOH creneHu. [leiicTBus ¢ apudmeTnaeckuMu
' KOpHSIMHU HAaTypaJIbHON CTENEHU
L4 Crenenb c 1enbIM nokaszatesneM. CTeneHp ¢ palMoHAIbHBIM MToKa3aTesneM. CBoiicTBa
' CTENEHU
s CuHyCc, KOCHMHYC M TaHI'€HC 4YHCIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. [lecaTnunbie 1 HaTypaJIbHBIC JTOTapUPMBbI
JleiicTButenpHble yucna. ApUPMETHUECKHE OMNepalud ¢ JeHCTBUTEIbHBIMU
1.7 gucnamu. [IpubnukEHHBIC BRIYUCICHUS, IPABUIIA OKPYTIICHUS, IPUKUIKA U OIICHKA
pe3yapTaTa BEIYMCICHUN
1.8 [IpeobpazoBanue BhIpaKeHUI
1.9 KommiekcHbie uncna
2 VYpaBHEHUs U HEpABEHCTBA
2.1 Lenble u 1poOHO-paIlOHATBHBIE YPAaBHEHUS
2.2 HppanuoHaibHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [oka3zaTenbHbIE U JTOTapUPMHUYECKIE YPABHEHHS
2.5 enbie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA
2.6 UppanmonanbHbie HEPaBEHCTBA
2.7 [TokazaTenbHbIC U JOTapUMUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 CucrteMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OTnpeeuTenb MaTpUIIbI
3 OyHKIMH U TpaduKu




Oynkusa, cnocoOwsl 3amanus (GyHkiuu. ['paduk dynkmuu. B3zanmao oOpaTHBIC

> ¢yukuuu. YétHele u Heu€THBIe QyHKIMU. [leprnoauueckue GpyHKIUMN
OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHMd ¢yHkiuuu. Hymu  Qyskuum.
12 [IpoMexyTku  3HAKOMOCTOAHCTBA. [IpoMEXyTKH  MOHOTOHHOCTH  (DYHKIUH.
' MaxkcumymMbl ¥ MHHUMYMbI ¢GyHKuud. HauOoinbllee M HauMeHbIlee 3HAYECHUE
(GYHKINMU HAa TPOMEKYTKE
33 CrenenHas (GyHKIMS C HaTypajdbHBIM W IEJbIM moka3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHs 7-OU CTEHICHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 IToxa3zarenbHas u norapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcuMmMnToThl rpaduxoB Qynkuumii. CpoiicTBa  (QyHKUUH,
' HENpPEephIBHBIX Ha OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIIOCOOLI 3aJaHUs ITOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas ¥ TeoMeTpuiecKas nporpeccuu. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana matemaTnueckoro aHaiansa
4.1 [IpousBoanas ¢pyukiuu. [IpousBoiHbIe 371eMEHTAPHBIX (PYHKIIHIMA
[IpumeHeHne NPOU3BOAHON K MCCIEIOBAHUIO (YHKUMI Ha MOHOTOHHOCTb U
4.2 9KCTpeMyMbl. HaxokaeHne HauOoJbIIero ¥ HaMMEHBIIETO 3HAa4YeHUs (QyHKINMH Ha
OTpe3Ke
43 [TepBooOpasnas. MaTerpan
5 MHoOkecTBa U JOTUKA
5.1 MHoecTBO, onepalnuu HaJl MHOKecTBaMU. J{narpaMMel Disiepa — BenHa
52 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuK"
7.4 Tena u TOBEpXHOCTH BpaICHUS
7.5 KoopauHats!l 1 BEKTOpBI




Pa6ouasi nporpamma y4eO6Horo kypca «I'eomerpus. ba3oBblili ypoBeHb)

115 ooyuarommxes 10-11 kiraccos
(ID 9185208)

MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOTO YPOBHS IS
oOyuarommmxcs 10 —11 xmaccoB paspabotaHa Ha ocHoBe DenepanbHOTO
rOCyIapCTBEHHOTO 00Pa30BaTEeILHOTO CTaHAAapTa CPeIHEro olIero oopasoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPeOOBAaHWH, TPEIBABIACMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHWIO, W TPAAUIHMA POCCUUCKOTO O0Opa3oBaHUSI.
Peanuzanusi mporpaMMbl 00ecrieYuBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMH,
COCTaBJISIONIMMH OCHOBY JJISi CAaMOPa3BUTHUS M HEMpEephIBHOTO 00Opa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYpHOTO, JTUYHOCTHOTO W TO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YYarOIINXCSl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TE€OMETpHM Ha YpOBHE CpeIHEero ooOmiero
oOpa3oBaHHsl OOYCJOBJIEHAa NPAKTHUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
IpEeIMETHBIX PE3YyJbTaTOB OOYUYEHHS T'€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BuTHi oOOywaromuxcs, (GopMupoBaHus (QYHKIHMOHAIBHOM MaTeMaTHYECKOM
TPaMOTHOCTH, U3yY€HUs IPYTUX Y4eOHBIX NUCHUIUIHH. Pa3zButne y oOydaromumxcs
NPaBWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKIACHUU T€OMETPHUECKUX
abcTpakiuii, COOTHOUICHHHM pPEaJbHOr0 M HJAEaJIbHOr0, XapaKTepe OTpPaKeHHs
MaTeMaTHYeCKON HayKOH SBICHM M TPOIECCOB pPEaJbHOr0 MHpa, MecTe
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEMaTHIECKOTO MOJICIUPOBAHNS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PECHHS
ydaluxcs, a TakKe KayeCTB MBIIUICHUS, HEOOXOOUMBIX i1 aJanTaluyd B
COBPEMEHHOM OOIIIEeCTBE.

['eomeTpus sBiseTCs OAHMM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOuiero oOpa3oBaHusA, TaK KaK OOECHEYMBAET BO3MOXKHOCTb M3YYEHHS Kak
JUCLMIUIMH €CTECTBEHHO-HAy4YHON HANPaBICHHOCTH, TaK U TYMaHUTapHOI.

Jlornyeckoe MbIlUIeHHE, (GOPMUPYEMOE MPH H3YYCHUU OOYYaArOIIUMUCS
MOHATUWHBIX OCHOB T€OMETPUHU U TIOCTPOCHUH IETIOYKH JIOTHUECKUX YTBEPKIACHUH
B XO/I€ pEIICHUS TCOMETPHUYECKHX 3a/Jad, YMEHHE BBIIBHUTaTh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS HPU PEIICHUU 3a7ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PHU3HKH.




YMeHne OpUeHTHPOBAThCSI B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AesATeNbHOCTU 4YeloBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIUaIbHOTO ObITHS, ¢dopma
OTPaKEHHUSI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEUIHOTO IMO3HAHUS M aKTHBHOTO
npeoOpazoBaHusi  JAEUCTBUTENBHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BHUABI y4eOHOM U TPYIOBOM JIE€ATENBHOCTH,
SBIISIETCS. OAHUM M3 TMPO(ECCHOHAIBHO BaXKHBIX KAauecTB, MOJITOMY aKTyallbHa
3amadya (GOpPMUPOBAHUS y OOYYaAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUS KaK
Pa3HOBUIHOCTH OOpAa3HOTO MBIIUIEHUS — CYLIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAaKTUYECKON JESTEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.
[lenp ocBoeHus mporpaMMbl ydeOHOro Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE 00yueHus — oOmeoOpa3oBaTeNbHOE M OOUIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4epe3  O0OecCredyeHHe  BO3MOXKHOCTH  MPUOOpPETEHUs |
UCIIOJIb30BAHUSl CUCTEMAaTUYECKUX T'€OMETPUYECKUX 3HAHMM U JICUCTBUM,
cenUIHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHHUS 00pa30BaHMsI
0 CTIEIUANBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJIHBIM HCIIOIH30BAaHHEM F€OMETPHH.
[Iporpamma 1o reomeTpur Ha 0a30BOM ypOBHE TIpeIHA3HA4YEeHA IS
0Oy4YaromMXcs CpeHEN MIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YpPOBHE OCHOBHOTO o0I1ero oopazoBanus. TakuM oOpa3om, oOyyaromuecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHYEeCKHE YMEHHS, CBSI3aHHBIC
CO CHEeHU(PHUKON TeoMeTpUM U HEOOXOAMMBIE JUIsl JKU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh M3YYUTh T€OMETpHUIO Ooliee
rmy00Ko, €clii B JalbHEHIIeM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPUUYECKUX
3HAHUAX B MPOPECCHOHANBHOMN EATEIHHOCTH.
JlocTmkeHre 1enM OCBOCHHS MPOrpaMMbl 00ECIEYMBAETCS pEIICHUEM
COOTBETCTBYIOIIUX 3amay. [IpuopuTeTHHIMM 3aJayaMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBsitoTCS:
e (opMupOBaHHE TPEICTAaBICHUS O TEOMETPHUH KaK YacTH MHPOBOU
KyJbTYpPbl U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIUM MUPOM,;

e (opmMupoBaHue NpEICTABICHUS O MHOTOTPAaHHUKAX W Tellax BpallleHHs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJEINSX, TO3BOJISIONIUX OMUCHIBATH
Y U3y4aTh pPa3HbIE SIBICHUS OKPYKAIOLIETO MHUPA;

e (QopmupoBaHue yMEHHS pacro3HaBaThb Ha YepTEk,axX, MOJACIAX U B

pealbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPAIICHMUS;

e OBJIaJICHUE METOJAMU PEIICHHUsS 3a/a4 Ha MOCTPOCHHS Ha M300paKECHHSIX

IIPOCTPAHCTBEHHBIX (PUTYD;
e (QopmupoBaHue yMEHUS ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOIPaHHHUKAX U TeJlaX BPAIlEHUs U UX OCHOBHBIMU CBONCTBAMU;



e OBJAQJCHUE  AJITOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  33J]1a4;
¢bopMUpOBaHHE YMEHHA NPOBOAUTH  HECIIOXKHBIE  JIOKA3aTEIbHBIC
pacCykJIeHUusT B XOJI€ PEUICHUS CTEePEOMETPUYECKUX 3aJady M 3aJad C
MIPaKTUYECKUM COEPKaHUEM;

e pasBuUTHE MHTEJUIEKTYaJIbHbIX U TBOPYECKUX CIOCOOHOCTEM
oOyyaroluxcs, I[O03HABAaTEJIbHONM  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIILICHUS;

e (opmupoBaHue (GyHKIIMOHATBHOM TPaMOTHOCTH, peNeBaHTHOU
FEOMETPUU: yMEHHUE PACIO3HABaTh IMPOSBICHHUS T€OMETPUYECKUX
HNOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHbIX MKU3HEHHBIX
CUTYallMsIX M TPU U3YUYEHUHU JPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEW, (OPMYJIMPOBATH HUX Ha S3bIKE
Ir€OMETPUU U CO3/1aBaTh T€OMETPUUECKNE MOJENIH, IPUMEHITh OCBOCHHBIN
Tr€OMETPUYECKUN ammapaTr Uil peleHus MPaKTHUKO-OPUEHTHUPOBAHHBIX
3aJlay, HUHTEPIIPETUPOBATh U OLIEHUBATH MOTYUYEHHBIE PE3YJIbTaThI.

OTnMYMTENBPHON OCOOEHHOCTHIO MPOrpaMMBbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B HAyaJle €ro Hu3y4YeHus 3a7ad, pelIacMbIX Ha YpOBHE
MHTYUTUBHOTO NIO3HAHMsI, U ONpeNeIEHHBIM 00pa30M OpraHU30BaHHAas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIMPYET MPOTEKAaHUE HUHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METOJly OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
YYAIIUXCS B Kypce CTEPEOMETPUM IPOBOAMUTCS 3a CYET pelIeHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  33Jady Ha  ONEpPUPOBAHUE
POCTPAaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a NPOBOJUTCS € ONOPOM Ha
HarJIAIHOCTh, @ OIEpUpPOBaHHE OOpa3oM — B YCJIOBHUSX OTBJICUYECHUS OT
HarJIAIHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE cozepikarelbHble TUHUU Kypca «I'eomerpum» B 10—-11 knaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpauieHus»,
«BeKTOpbI 1 KOOpAMHATEI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHAN
pacnpenensieTcss He TOJBKO IO COAEP)KAaTEIbHBIM JIMHUAM, HO M IO TOJam
o0OyueHusl Ha ypOBHE CpeIHEro o0I11ero 0opa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3yJbTaTaM
OCBOEHHUs paboueil MporpaMmbl, pacHnpeAci€HHbBIM MO ToJaM OO0ydYeHwUs,
CTPYKTYpUPOBAaHO TaKUM O0pa3oM, 4YTOOBI OBJAJEHHUE TIE€OMETPUUYECKHUMHU
MOHATUAMU U HAaBBIKAMM OCYLIECTBIIUIOCH ITOCIIEIOBATENBHO U IOCTYNATENIBHO, C
COOJII0JIEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHMS BKIIOYAINCH B



OOIIYI0 CHCTEMY T€OMETPUYECKUX MPECTaBICHUN OO0YYaIOIMIUXCs, PACHIUpSIS U
yriyossia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun oTBoAUTCA 2 4yaca B Heaenmto B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba roja ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, npsiMasi, IJIOCKOCTb,
npoctpancTBo. IloHsTHE 00 aKcMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECS,
napajuleNIbHble W CKpenuBaronuecs npsamble. [lapamnenpHOCTs NpsAMBIX U
IUDIOCKOCTEH B INPOCTPAHCTBE: IIAPAJUICIIbHBIE IpPsMbIE B  MPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIIICIBHOCTDh MPSAMON U IUIOCKOCTU. YTIIBI C
COHANPAaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMbIMH B THPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEMN: [apaljIeIbHbIC IIJIOCKOCTH; CBOMCTBaA
napajyiebHbIX IUIockocTel. [lpocrteifmue mnpocTpaHCcTBeHHBbIE (UTYpHl Ha
MJIOCKOCTH: T€Tpa’ap, KyO, nmapaienenumnes]; HOCTpPOCHUE CEUCHUI.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIAPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE IMAPAIIENbHBIE W NEPHNEHIMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPSAMOM M IIOCKOCTH, TEOpeMa O IPsIMOH
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJl MEXAY IPSAMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroJ, JIMHEHMHBIM yroJa JBYIPAHHOIO  yIJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 INIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HIpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
IlepneHAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIoCcKocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKHU

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKA MHOTOrpaHHuKa. [Ipru3ma: n-yronpHas
pU3Ma; TpaHu U OCHOBAHUS MPHU3MBL; MPsAMasi U HAKJIIOHHAs MPU3MbI; OOKOBas U
ITOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiesienunes; U ero cpoucrsa. [lupamupa: n-yroigpHas nupamuja, rpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAS M MOJTHAS MOBEPXHOCTh MUPaMUIbL; MPABUIIbHAS U
yceuéHHas MnHupaMuga. OJEMEHTBHl Npu3Mbl W nupaMmunabl. lIpaBunbHbIe
MHOT'OTPAaHHHKU: MOHATHE NMPABUIBHOIO MHOTOTPAaHHMKA; NPAaBWIbHASA IIpU3Ma U
[paBUWJIbHAs THUpPAMUJA; [pPaBWIbHAs TPEYrojbHAs MNHUPAMUIA U IPABUIbHBIN
terpasap; KyO. IlpencraBieHue o mpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadp,
noaekadIp u ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CumMeTprs B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUIOCKOCTH.  OJJEMEHTBl CUMMETPHMM B NHpPaMHUJAX, HapaJUiesIeNuIenax,
IIPaBUJIbHBIX MHOTOI'PaHHUKAX.



Bbruncnenue 35€MEHTOB MHOTOTPaHHHKOB: pE&Opa, AuaroHaau, YTJblL
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHON TOBEPXHOCTH MPSAMOW MPHU3MBI,
IJIOLAJb OCHOBAaHMUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPHU3MBI.
[Inomanes OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopeMa O Iulomanu yced€éHHoW mnupamuapl. [lorstue o0 o0BéMe. OO0BEM
MMAPAMUB], TPU3MBI.

[longoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU NTOT0OHBIX TEJL.

11 KVIACC

Tesia Bpalenus

[umuaapryeckast TIOBEPXHOCTb, oOpazyrorniue IUAJTUHIPUIECKON
MOBEPXHOCTH, OCh IIMIMHJIPUYECKON TMOBEpXHOCTU. [lwimHIp: oOcCHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpa3zymIas W OCh;, IUIOMAJb OOKOBOM U ITOJTHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW nmoBepxHOCTH. KOHyC: oCHOBaHME U BepllMHA, 00pa3yrolias
U OCh; IUIOMAZhL OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3sylollue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIAAb MOBEPXHOCTU Chepshl.
B3aumHuoe pacrionoxenue chepsl U TUIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI0IAIb CEepHI.

N3006pakeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka LUIUHIpPA U KOHYCA.

KoMOuHanun Tem BpalmieHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJIO
BpaIleHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Teil. Teopema 06 00BEME
NpsIMOYTOJIBHOTO Mapajuienienunena v ciueactsus u3 He€. OOBEM MWIMHIpA,
KoHyca. O0BEM 11apa u miomab cepsol.

[logo6upie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOT0OHBIX TEll.

Ceuenuss mwiuMHApa (MapajulelbHO M MEPIEeHIUKYJISPHO OCH), CEYEHUs
KOHyca (mapajuieTbHOE€ OCHOBAHUIO U MPOXOSIIEE uYepe3 BEPIIUHY), CEUCHUS
nrapa.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTH U B mpocTpancTBe. CoKEeHNE U BRIYUTAaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Kciio. Pa3noxkeHne BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [IpaBuno mapamnenenunena. Pemienue 3amau, CBS3aHHBIX C
NpUMEHEHUEM TMpaBWJl JAEUCTBUI ¢ BekTopamu. lIpsmoyrosibHas cucTema



KoopauHaT B mpoctpaHcTBe. KoopaumHatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATaX. YTol MeEXay Bekropamu. CKalpHOE MPOU3BEIAEHUE BEKTOPOB.
Brruncnenre yrioB Mexay NpSMbIMUA M THIOCKOCTSAMHU. KOoOpJIHHATHO-BEKTOPHBIN
METO/I IPH PEUICHUY T€OMETPUYECKUX 3a]1a4.



IIVIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPAMMbl y4EOHOrO MpeaMeTa
«MaremaTrka» XapakTepU3yITCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA 00YYAIOIIEeTOCs KaK aKTUBHOT'O
M OTBETCTBEHHOIO WJIE€HAa POCCUHCKOr0 OOIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
MporeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aMMOJICMICTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSMUA 1 HA3HAYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UICHTUYHOCTH, YBOKCHHS K
MPOLLIOMY Y HACTOSILIEMY POCCUMCKOW MAaTEMATHUKU, IECHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIbI,
K HCIIONB30BAHUIO JTUX JIOCTHKEHUN B JAPYTHX HAyKaxX, TEXHOJOTHsX, cdhepax
AKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMUPOBAHHOCTbIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTHUYECKOTO IOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JIOCTUKCHUN HAYKH U JICSTEIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOWYUBOTO OYIyIIIETo.

JcTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIKOYAsl 3CTETUKY MaT€MaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peIIEHNH, pacCcyxICHUN;
BOCITPUMMYHBOCTBIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BoCNIUTAHHUE:

c(hOpMUPOBAHHOCTbIO YMEHHUSI MPHUMEHATh MAaTEeMaTUYECKHE 3HAHUA B
HMHTEpecax 370poBoro U 6e3omacHoro odpasa K1W3HH, OTBETCTBEHHOI'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NHUTaHKE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXa, peryJsipHas busnueckas AKTUBHOCTb); (bu3HYecKoro
COBEPILIEHCTBOBAHHU, npu 3AHATHIX CHOPTHUBHO-030POBUTEIBHOM
JEeATEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYJOIIO0US; UHTEPECOM K
paznmuyHbiM  chepaM  TpoPecCHOHANBLHON  NEATENTbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccun W peaau30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IUIAHbL



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM0oOOpa30BaHUI0 HA TMPOTSHKEHWH BCEH JKM3HU, TOTOBHOCTBIO K aKTHMBHOMY
Y4acTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAIPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJBTYpPhl, IOHHMMAaHUEM BIIHUSHUS
COITMATbHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COLMAIBHOM
Cpelbl, OCO3HAHUEM TIJ00AIBHOTO XapakKTepa HSKOJIOTHYECKHX  MpoOJieM;
OpUEHTAIlMeN Ha MPUMEHEHHE MATEMaTHUUYECKUX 3HAHWM NJi1 penieHus 3ajad B
00JlacTH  OKpYXKaIoOIIeH Ccpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJICACTBUMN JIJIsl OKPY’KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHMUS:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM IPAKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOW HayKH KakK cdepbl YeIOBEYECKOW MESITEIHHOCTH, ATAIlloOB €&
Pa3BUTHUA M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALIUM;, OBJIQJCHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJNbTYpOM Kak CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOECKTHYI0 W HCCJIEAOBATEIbCKYIO AEATEIHbHOCTH
WHJMBUAYAJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHHUS MPOTpaMMbl YUEOHOTO TpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU ~ OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
OelcmeUsAMUY, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU 0eUCMEUIMU.

1)  Vuueepcanvnvie  no3znasamenwvuvie  Oeticmsus, — 0OecneuusaOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00YyUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYyHCaAlowe2o  Mupa,  NpuMeHeHue  J0SUYECKUXx,
uccne008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBMU:

e BBIBIIATH U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpENeCHNs]  TOHSATHUH; YCTAHABIMBATh CYIICCTBCHHBIA  TMpPHU3HAK
KJaccu(UKaIuy, OCHOBAaHUS i1 OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmylnupoBaTh U  MpeoOpa3oOBbIBATH  CYXKACHHUS:
YTBEPAUTEIBHBIE W OTpHUIIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npemsiaraTh ~ KPUTEPUM IS BBIABJICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHH;

e JIeJaTh BBIBOABI C HCITOJIb30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TIPOBOAMTH CaMOCTOSATEITHLHO JI0KA3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MPSIMbIE U OT TMPOTUBHOIO), BHICTPAUBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKIIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pemieHuss yd4eOHOM 3amadyM (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbHIOUpATh HauboJiee MOIXONAIUNA C Y4ETOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccie0BaTe1bCKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKU WHCTPYMEHT IO3HAHUS,
bopMyIupoBaTh BOMPOCHI, (UKCHPYIOUIUE MPOTHUBOpPEUYHE, MNpoOIeMy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHOe, (OpMUPOBAaThH  TUIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEILHO CIUTAHHPOBAHHBII HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
O00BEeKTa, SIBJICHHUS, TPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMHU, SBIICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYTUPOBATH OOOOIICHUS M BBIBOJBI MO pe3yIbTaTamM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKkKe BBIIBUTATh
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U ISl PELICHUS 3a/1a4H;

e BbIOMpaTh WH(DOpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM IIPEICTABIICHHUS,

e CTPYKTYypHUpOBaATh MH(MOPMAIINIO, IPEICTABIATE €€ B Pa3IUYHBIX (OopMax,
WJUTIOCTPUPOBATH TpadUUuecKH;

e OIICHUBATH HaAEKHOCTD uH(bOpMaIIH o CaMOCTOSATENHHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHblIE  OeUcm8us, 00ecnedusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKACHHUS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATH MMOIYUYEHHBIN pe3ysbTaT;

B X0/ 00CY>KJIeHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYXAaeMOM TEMBI,
po0JieMbl, pelraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAllEJIEHHbIE HA TOUCK
pELICHUs; COMOCTaBIATh CBOM CYXKJIEHUS C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIora, OOHapy»XMBaTh pa3jIMuUe U CXOJCTBO MO3ULMUH; B
KOPpEKTHOH popme GpopMyIupoBaTh pa3HOIIACHs, CBOU BO3PAKEHUS;
OpEJCTaBIsATh  pEe3yNbTaThl  peHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOCHHOCTEN ay IUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HCHOJNb30BaThb  INPEUMYIIECTBA  KOMAHIHOM U
WHAMBHUIYAIBHON pabOThI P pelIeHNH YIeOHbIX 3a/a4; MPUHUMAThH IIEeTTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OpPraHU3alMl0 COBMECTHOM
paboThI, pacrpeeNaTh BUABI PabOT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTar paboTsl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax padboThl (00CYykaeHUsI, 0OMEH MHEHHUIA,
«MO3TOBBIE IITYPMBD) W HHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTUMHU UJI€HAMH KOMAaHJbI;
OLIEHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMIU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AJITOPUTM PEIICHHS 3a]]a4H, BRIOUPATH CIIOCO0 PEIICHUS
C Y4€TOM MMECIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHI C yU4ETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMU I[I03HABAaTEJIbHOM pediieKcuu Kak OCO3HAaHUS
COBEPILIAEMBIX JICMCTBUU M MBICIUTENIBHBIX MPOILECCOB, UX PE3YyJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJII —IIpolecca u
pe3yibpTaTta peluieHus MaTEMaTUYECKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPHU PEUICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBbI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUSAM, OOBSACHATH
IIPUYUHBI JTOCTH)KEHMS WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOJIUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITACC

OmneprpoBaTh MOHATHIMHE: TOYKa, MPsSMasi, INTOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM M CIICJICTBHS M3 HHX IPU PCIICHHH
TCOMETPUICCKUX 3aJ1aY.

OmneprpoBaTh MOHATUAMU: MAPAIUICILHOCTD M MEPIECHANKYIAPHOCTD MPSIMBIX
Y TUIOCKOCTEM.

KnaccudunupoBaTth B3aMHOE pPAacCIOIOKEHHE IPAMBIX M INIOCKOCTCH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: JBYIPaHHBIA YyroJjl, TpaHH JBYI'PAHHOrO YrJa,
peOpo IBYrpaHHOrO yIJia; JIMHEWHBIH YTroj JBYTPAHHOTO YIJIa;, IpalyCHas Mepa
JBYT'PAHHOTI'O yTJa.

OnepupoBaTh TOHATHUSAMU: MHOTOIPAHHHMK, BBIMYKIBIH WM HEBBITYKJIBIA
MHOTOTPaHHHMK, 3JICMEHTBI MHOT'OTPaHHHKA, TPABUIIbHBIN MHOTOIPaHHUK.

Pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB (ITUpaMHa; IPU3MA,
MPSIMOYTOJIbHBIN TapajiIesIeIuIIe I, Ky0).

KnaccudunumpoBate ~ MHOTOTpaHHUKHM,  BbIOMpas  OCHOBAaHHS  JUIS
KJIacCU(pUKAIMU  (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOIPAHHUKH; IPABHIIbHBIC
MHOTOTPaHHHKH; MPSMbIC 1 HAKJIOHHBIC MPU3MBI, TapaJIICIICITUTICIBI ).

OnepupoBath MOHATUAMHU: CEKYIas IJIOCKOCTh, CEYCHUE MHOTOI'PAHHUKOB.

OOBSICHATH IPUHIIMIIBI TOCTPOCHUS CEUCHHUH, HCIIOIB3YS METOJI CIIEOB.

CTpouTh CEYCHHS MHOTOTPAaHHHUKOB METOJIOM  CJICJIOB,  BBITIOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEIKHU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BHUJ
CBepXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXO0XACHUE TEOMETPUICCKUX BEJIMYUH IO 00pa3iaM WiIH
aJITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJTUTHYECKHE METOJbI MPH PEHICHUH
CTaHJIAPTHBIX MAaTEMATHYCCKHUX 33]1a4 HAa BBIYMCICHUEC PACCTOSHHA MEXIY JABYMSI
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIUMHUCS MTPSIMBIMHU.

Pemath 3a1aun Ha HaXOXKACHHE MTE€OMETPUUYCCKUX BEJIMYHMH 110 00pasiaM HiIu
aITOPUTMaM, TPUMEHSS W3BECTHBIC AaHAJUTHYECKAE METOJbI IPH PEHICHUH
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha  BBIYKMCICHHE YIJIOB  MEXKIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH, MEXKIYy TNPSIMOM M IUIOCKOCTBIO, MEXKIY
IUTOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.



Bbraucnsate 00bEMBI M TUIONIAIM TTOBEPXHOCTEH MHOTOIPAaHHUKOB (MIpU3Ma,
nupaMypja) € TMpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOLIEHHUS MEXIy
IUIOLIAASIMU TOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETPUS B MNPOCTPAHCTBE; LEHTP, OChb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HHTEPIPETHUPOBATH HHGPOPMALUMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAX.

[TpumensaTs reomerpuyeckue (HaKTbl Ui PEHICHUS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANOIararoIuX HECKOJIBKO IaroB PELICHUs, €CJIA YCIOBUS IPUMEHECHHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHIIME IPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoAMTH HpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, pACIIO3HABATH MPOSBIECHUE 3AKOHOB FEOMETPUU B UCKYCCTBE.

[IprMeHATh MOMYYEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3UPOBATH PEAbHBIC
CUTyallud W NPUMEHATb W3YyYEHHBIEC IOHATHUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu C(GOPMYJIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEAIbHbIC
CUTyallMl Ha S3bIKE TEOMETPUHM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUYECKUX MOHIATHI M TEOPEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: UMWIUHAPUYECKAs] MOBEPXHOCTh, OOpasyrolue
HWIMHAPUYECKOM  TMOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpasyrolre KOHMYeCKON TOBEPXHOCTH, KOHYC; chepruyecKkasi HOBEpXHOCTb.

Pacnio3HaBaTh Tena BpaieHus (LWIMHIP, KOHYC, chepa u map).

OOBSICHATH CLIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccuduimponaTs B3auMHOE pacnoioKeHue cephl U MIIOCKOCTH.

OnepupoBatrh MOHATUSMHU: ILIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME ILIAPOBOTO CJIOSs,, BHICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Berunciate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEM TeN  BpallleHHS,
reOMEeTPUUYECKUX TEJ C IPUMEHEHUEM (popMy:I.

OnepupoBaTh NOHATUAMM: MHOTOTPaHHHMK, BIHMCAaHHBIM B cdepy ¥
ONMHMCAHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpaICHUS.

BbraucnsTh COOTHOLIEHHS] MEXIYy IJIOLIAASIMH MOBEPXHOCTEN M 0ObEMaMu
MOJOOHBIX TEII.



N3o00paxarh u3yyaemble (PUTypbl OT PYKM U C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbINOHATH (BBIHOCHBIE) TJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX
¢quryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLEHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHGOPMALUMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEJCTABIECHHYIO Ha yepTexax M
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JEHUCTBUSA  CIIOKEHHMSI BEKTOPOB, BBIUMTAHUSA BEKTOPOB U
YMHOEHHS BEKTOpA Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMU OHHU 00J1a/1ato0T.

[IprMEHATH TPaBUIIO NApAJUICIICIIATIEA.

OnepupoBaTh NOHATUAMM: JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpaMU, CKAJIIPHOE IPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOPAMH, CKaJIsApPHOE IPOM3BEACHUE, pACKIaAbIBaTh BEKTOP 10 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumeHnsATs reomeTpuyeckue (AKThl I PELIEHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANnoaralinX HECKOJIbKO IaroB PELIEHNUs, €CIIU YCIOBU IIPUMEHEHUS
3aJlaHbl B IBHOM (popMe.

Pemate mpocrelnne reoMeTpUYECKUE 3a/adyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METOA.

Pemlare 3amauM Ha [0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOLIEHUHW U
HaXO0XJIeHUEe F€OMETPUUECKUX BEIMUYUH M0 00pa3laM WK aaropuT™MaM, NpUMEHsIsI
M3BECTHBIE METO/IbI IPHU PELIEHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMeHATP MpOCTEHIIME IPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoANTH HpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KWU3HH, pACIO3HABATH MPOSBIECHUE 3AKOHOB FEOMETPUU B UCKYCCTBE.

[IprMeHATh MOMY4YEHHBIE 3HAHWS HA IPAKTHKE: AHAJIM3UPOBATH PEAbHBIC
CUTyalluld W NPUMEHATb W3YyYEHHBIE IOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu CQOPMYJIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEAIbHbIC
CUTyallMl Ha S3bIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHITHI M TEOPEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosn4yecTBo yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB u (undposbie)
KoHTpobHBI
n/n TeM IPOrpaMMBbI Bcero o0pa3oBaTe/ibHbIE
e padoThI
pecypcsl
bu6moreka [JOK
! Brexerie B crepeomeTpiio 10 https://m.edsoo.ru/1¢209e37
[IpsiMbIE M TUIOCKOCTH B
) IIPOCTPAHCTBE. 12 | bubnuorexa LIOK
[TapamiensHOCT NPSAMBIX U https://m.edsoo.ru/1¢209¢37
IIJIOCKOCTEMN
3 [lepnieHIUKYISIPHOCTD 12 bubnuorexa LIOK
IPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1¢209¢37
4 VYTIubl MEXAY MPSAMBIMU U 10 1 bu6nuoreka IIOK
IUIOCKOCTAMH https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
M 11 1
> HOTOTPaHiHIH https://m.edsoo.ru/1¢209¢e37
N bubmuorexa [JOK
1
6 OObEMEI MHOrOTpaHHHKOR ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpenue: ceuenus, 4 | bubmuorexa [JOK
pacCTOSIHUS U YTJIbI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB 68 5

I10 ITPOT'PAMME

11 KJIACC



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue pa3nesion (undposbie)
KonTpoabHbI
n/n U TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThI
pecypcbi
bu6mmoreka [JOK
! Tena ppauieris 12 https://m.edsoo.ru/1¢209¢37
N bubmuoreka [JOK
2 ObmEmbr Ten > ! https://m.edsoo.ru/1¢209¢37
BexkTopsl u koopuHATHI B bu6mmorexa [JOK
3 10 1
MPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 06001IEHNE, 7 1 bu6mmoreka [JOK
CHCTEeMaTHU3alus 3HaHUI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB 34 3

I10 ITPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbI

10 KVIACC

Kon

npoBepsieMor
0 pe3yJabTaTa

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbI CPeTHET0 00IEro 00pa3oBaHUsl

7 I'eomerpus
7.1 OrniepupoBaTh MOHATHSIMU: TOUKA, MPSMast, IIIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CJICJICTBUSI U3 HUX TIPHU PEIICHUU
' r€OMETPUYECKUX 3a]a4
73 OnepupoBaTh NOHATHSAMU: MAPAUIETBHOCTh W NEPHEHIUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEN
74 KnaccugunupoBars B3auMHOE PacIiOIOKEHHE NPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: IBYTPAHHBIA yIOJl, TPAHU JBYI'PAHHOIO YIJIA,
7.5 pebpo IBYrpaHHOTO yIiia, JUHEWHBIA YroJl JBYTPAHHOTO YIJIa, TpajyCHas
Mepa JABYTPaHHOIO yria
76 OnepupoBaTh NMOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKIIbINA
' MHOTOI'PAHHHK, 3JIEMEHTbl MHOTOI'PAaHHHKA, IPABWIIbHBIA MHOTOTPAaHHUK
77 Pacnio3HaBaTth OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpaMujia, MpU3Ma,
' NPSIMOYTOJIbHBIN Mapaienenumne, Ky0)
KnaccudummpoBaTh  MHOTOTPaHHUKH, BBIOMpas  OCHOBaHUS IS
- KIacCUpUKauu  (BBIMYKJIBIE W HEBBITYKIbIE  MHOTOTPAaHHUKH,
' NpaBUJIbHBIE MHOTOIPDAHHHMKHM, MpPSIMbIE W  HAKJIOHHBIE IPU3MBI,
napajuie’aenune/abl)
79 OnepupoBaTh MOHATUSIMU: ceKylIas IJIOCKOCTb, ceyeHue
' MHOTOT'PaHHUKOB
710 OOBSICHATH  NPUHLHUIIBI  [OCTPOCHHUS  CEYEHUH  MHOTOTPAHHUKOB,

HCIIOJIB3YyA MCTO CJICIOB

7.11

CTpOI/ITI: CCUCHUA MHOT'OI'paHHHUKOB MCTOAOM CJICAOB, BBIIIOJHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXKJICHHE T€OMETPUUECKUX BEIMYUH IO 00pasiam
WIA alTOPUTMaM, MPUMEHSS W3BECTHHIE AHAIUTUYECKHUE METOJbI MPHU
pelieHun CTaHAAPTHBIX MATEMAaTHYEeCKUX 3a7ad Ha BBIYHCIICHHE
PacCTOSTHUM MEXAY IBYMs TOYKaMH, OT TOUKH JO MPSMOH, OT TOUYKHU J0

IJIOCKOCTHU, MEKAY CKPCIIUBAOIIUMHUCA IIPAMBIMU

7.13

Pemate 3amaun Ha HaXOXKJACHHE T€OMETPUUECKUX BEJIIMYUH MO 00pas3iam
WIM alrOpUTMaM, MPUMEHSS W3BECTHHIC AHAIUTUYECKHE METOIbI IMPHU
peLIEHUN CTAHIAPTHBIX MAaTEeMaTHYECKUX 3a/lad Ha BBIYMCICHUE YTJIOB
MEXy CKPEIIMBAIOIIUMUCS MPSMBIMU, MEXAY MPSIMOW U IJIOCKOCTHIO,

MEXY INIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

Borancnare 00bEMBI W IJIOMIAJAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mupamMuza) ¢ IpuMeHeHneM (GOpMYyJl, BEIYUCIATh COOTHOIICHHS
MEXIY MJI0ILA MU MOBEPXHOCTEH, o0BEMaMH 10T0OHBIX

MHOTI'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHSMH: CUMMETPHSl B NPOCTPAHCTBE, LEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIECHTP, OChb U IIJIOCKOCTh CUMMCTPUHN (I)I/Il"ypbl

7.16

W3Bnekarb, MpeoOpa3oBbIBATE M HHTEPHPETHPOBATH HH(OpMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpeICTaBICHHYI0 Ha

YepTEeKax U pUCYHKaAX

7.17

HpI/IMCHHTB TCOMECTPHUICCKUC CI)aKTBI AJId peICHUd CTCPCOMETPUUCCKUX
3aa4, MNOpeanojararomux HCECKOJbKO IHIaroB pCmCHUsA, €CIU YCIOBUA

MIPUMEHEHUs 33J]aHbl B IBHOUM (opme

7.18

[IpuMeHaTh MOpoCTEHIIUE MPOrpaMMHBIE CpPEIACTBA U AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3aa4

7.19

IIpuBoaUTE MpHUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE H

JKU3HU, PACIIO3HABATDH MIPOABJICHUEC 3dKOHOB I'COMETPHUU B HUCKYCCTBC

7.20

[TpyMeHSTh MOTy4YeHHbIE 3HAHUS HA TIPAKTHKE: aHAIM3UPOBATh pealbHbIe
CUTyallud ¥ TPUMEHATh W3yUYCHHbIE TIOHSATHS B TMPOIECCe IOHCKa
pelieHus MaTeMaTHUYeCKU chopMyJIUPOBAHHOMN po0JIeMBl,
MOJICJIUPOBATh PEAJIbHbIE CUTYAllMM HA A3BIKE T€OMETPHUH, MCCIIEO0BAThH
MOCTPOEHHBIE MOJEIIU C HWCIOJIb30BAHUEM T€OMETPHUUYECKUX TOHITHH U
TeopeM, arrmapara anredpsl, pemaTh NPaKTUIECKHe 3a/1auM, CBSI3aHHbIE C

HaXO0XKACHUEM I'COMCTPHICCKUX BCIIMYNH




11 KIIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro Ny
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero oopa3oBaHus
pe3yJabTara
6 I'eomeTpus
OniepupoBaTh MOHATUAMU: AJIHHAPUUYECKAs IOBEPXHOCTh, 00pa3yIolne
6.1 MUIMHAPUYECKONW IMOBEPXHOCTH, LMJIWHIP, KOHWYECKash IOBEPXHOCTb,
' oOpa3ymomme KOHMYECKOH  MMOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTH
6.2 PacnioznaBate Tena BpameHnus (IUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYUEHUS TeJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE paclofioskeHUE cephl U MIOCKOCTH
OnepupoBarh MOHATUAMM: MIAPOBOM CEIMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA
IIAPOBOTO CJI0SI, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI U TIIOIIAAM TMOBEPXHOCTEH Ten BpalleHHUS,
' TCOMETPHUYSCKHX TEJl C MPUMEHEHHEM (opmy
OnepupoBarh TMOHATUSAMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy u
6.7 OMHMCaHHBIN 0KO0JIO cephl, chepa, BMUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIeHus
63 BpuucasTe COOTHONICHHS MEXIy IUIOMIAASIMH TOBEPXHOCTEH W
’ 00BEMaMU ITOTO0HBIX TET
6.9 N3o06paxaTts usyyaembie GUTypbl OT PyKd M C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BrpinonHsaTe (BBIHOCHBIE) IUIOCKUE YEPTERKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BHA CBEPXY, COOKY, CHHM3Yy; CTPOUTh CEUEHHUS Tel
BpalieHus
W3Bnekath, WHTEPIPETUPOBATH W TPEOOpPA3OBHIBATH WH(GOPMAILUIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (UTYpax, MPEJACTABICHHYIO Ha
YepTekKax U pUCYHKaX
[IpumeHsITh TEOMETpUUECKUE (PAKTHI JJISI PEHICHUS CTEPEOMETPUICCKUX
6.12 3a/1a4, MPEIOoJIaraloliX HECKOJBKO IIIaroB PEUIEHUs, €CIIH YCIOBHUS
IPUMEHEHUS 33J]aHbl B SBHOU opme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimonaaTe HeﬁCTBHH CJIOKCHHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YMCIIO, 06L$[CH$ITI), KakKMMH CBOHCTBAMH OHH

o0JagaroT

6.15

[IpumensTH NpaBUIIO Napasuleenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHAMU: ACKAPTOBLI KOOPAMHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yroax Mexay  BEKTOpaMu, CKaJLIpHOC  MPOU3BEACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIUIAHAPHBIC BEKTOPLI

6.17

Haxomuts cymMMy BEKTOPOB M IIPOM3BEICHUE BEKTOPA HA 4YMCIIO, YIOJl
MEXIY BEKTOPaMH, CKAIIIPHOE IIPOU3BEICHHUE, PACKIAAbIBATL BEKTOP I10

JABYM HCKOJUIMHCAPHBIM BEKTOPaAM

6.18

3aaBaTh INIOCKOCTh YPAaBHEHHEM B JIEKapTOBOI crcTeMe KOOPAHHAT

6.19

Pemrate HpOCTGﬁLHHG TCOMCTPHUYCCKUC 3aJadud Ha MPUMCHCHUC

BEKTOPHO-KOOPAWHATHOTO METOJa

6.20

Pemrate 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCEMAaTHYCCKHX OTHOIIICHUU H
HaXO0XXACHUEC I'COMCTPUUCCKHUX BCJIUYHH I10 o6pa3uaM HJIn aJIrOpuTMam,
IIPUMCHSAA HU3BCECTHBIC METOJBI npu pEeIICHUN CTaHJAPTHBIX

MAaTEMAaTHYCCKHUX 3aaa4

6.21

[IpumeHaTh mpocTellMe MpOorpaMMHBIE CpEACTBA M 3JIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTCMEI ITPU PCHICHUH CTCPCOMETPUUCCKHUX 3a/1ayq

6.22

HpI/IBOI[I/ITB MMPUMCPbI MAaTCMAaTUYCCKHUX SaKOHOMepHOCTeﬁ B IIpupoac u

JKHU3HH, PACIIO3HABATE IMTPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpumeHsaTh NONYy4YEHHBIE 3HAHWA Ha IPaKTUKE: AaHAJIU3UPOBATH
peaibHble CUTyallud W TNPUMEHATh H3Y4EHHBbIE IMOHATHA B IpoLecce
MOMCKA pELICHUS MaTeMaTH4YeCKu CHOPMYITUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBAaTh PEalbHbIE CUTYyallud Ha S3bIKE T'€OMETpPUH, UCCIIEI0BATh
HOCTPOEHHBbIE MOJIENIN C HCIOJIb30BAaHUEM T€OMETPUUYECKHX MOHATHHA U
TEopeM, anmnapara ajareopsl, pelaTh MPaKTHYECKUE 3a7aul, CBI3aHHbIE C

HaXO0XACHUEM I'€COMCTPHUYCCKUX BEJIMYUH




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomeTpus

7.1

OcHOBHBIE TOHATUS CTEpeOMETpuHu. Touka, mpsiMas, IIOCKOCTb, IPOCTPAHCTBO.
[lonsiTie 00  aKCMOMATUYECKOM  TOCTPOEHUH  CTEPEOMETPUHU:  AKCHOMBI

CTEPCOMETPHHU U CICACTBUA U3 HUX

7.2

B3aumHoe  pacrnosokeHHE ~TOpSIMBIX B IPOCTPAHCTBE:  IepeceKaroluecs,
napajuleJibHble U CKpeuuBaroniuecss mnpsMele. [lapainenbHOCTh NOpSMBIX U
IUIOCKOCTEl B TPOCTPAHCTBE: MapajjielibHble MpsiMble B MPOCTPAHCTBE,
MapajieIbHOCTh TPEX MPSAMBIX, MAPAUIETBHOCTh MPSMON M IUIOCKOCTHU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, YroJl MEXIYy TMpsAMbBIMH B  IPOCTPAHCTBE.
[TapaniaensHOCTh MIOCKOCTEH: MapauieNbHbIe MIOCKOCTH, CBOWCTBA MapalielbHbIX
wiockocteil. Ilpocreiimme nmpocTpaHCTBEHHBIE (UTYphl HAa IUIOCKOCTH: TETpa’p,

KyO, mapaJijiesienumne1, IoCTPOSHNUEe CeUeHU

7.3

[lepneHIUKYISIPHOCTh NPSMOM M IUIOCKOCTH: IEPHEHAMKYJSPHBIE IPSIMbIE B
IIPOCTPAHCTBE, NPSIMBIE NTaPAJIJIEIbHBIC U IEPIICHIUKYIISPHBIC K INIOCKOCTH, IIPU3HAK
MEePNEeHANKYISIPHOCTH MPSAMOU U TNIOCKOCTH, TEOpEMa O MPSIMOH MEPIECHIUKYISPHOI
IJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YrOJ MEXKIAYy MPSAMOM M IUIOCKOCTBIO,
JBYI'PAHHBIA YTrOJI, JIMHEHMHBIM yroa JABYrpaHHoro ymia. Ilepnenauxkymsp u
HAKJIOHHBIE: PAaCCTOSIHME OT TOYKM A0 IUIOCKOCTH, PAacCTOSHUE OT MpsIMOU 10
TUIOCKOCTH, MPOEKIUS (PUTYpBl Ha TUIOCKOCTh. [lepmeHauKyIsIpHOCTh TIOCKOCTEH:
IIPU3HAK  MNEPHNEHAMKYISPHOCTHM  ABYX  Iulockocteil. Teopema o Tpéx

NEepIEHIUKYIISIpaxX

7.4

[lonsiTiE MHOrOorpaHHMKa, OCHOBHBIE 3JIEMEHTbl MHOIOTPaHHHMKA, BBINYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yronbHas
NpU3Ma, TPaHU U OCHOBAHHUS NPU3MBI, MpsiMas W HAKJIOHHAs MpPU3MbI, OOKOBas U
II0JIHAsl TOBEPXHOCTh NMpu3Msbl. [lapamienenunesn, npsiMOYTOJIbHbBIN apajuieaenune
u ero cBorctBa. [lupamuaa: n-yronpHas nupamuaa, TpaHd U1 OCHOBaHUE MUPAMU/IBI,
OO0KOBas M IOJIHAs MOBEPXHOCTh MUPAMM/JIbI, TIPABUIIbHAS U YCEUEHHAs] MUPAMUJIA.
OneMeHTbl Tpu3Mbl W nupamuabl. [IpaBuibHbIE MHOTOIpaHHHUKHU: ITOHSTHE
IIPaBWJIBHOTO MHOTOTpPaHHMKA, IpaBWIbHAs IpU3Ma W IpaBWIbHAs MUPaMMIA,

IIpaBWJIbHAs TPEYroJibHas MUpaMuAa M MPaBHIbHBIN TeTpasap, KyO. IlpencraBnenue




O MPaBUJIBHBIX MHOTIOTPAHHUKAX: OKTa’Ap, AOAEKa’daAp U ukocadapyrue CeuyeHus
MPU3MbI U TUPAMUIbI
CumMMeTrpust B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOH,

7.5 IUIOCKOCTH. DJIEMEHTHl CHMMETPUH B MUPAMUJIAX, apasuieienunenax, IpaBUIbHbIX
MHOT'OTPaHHUKAaX
Brruncnenue >1eMEHTOB MHOTOTPAaHHHKOB: péOpa, auaroHanu, yriael. llmomans
OOKOBOIl MOBEPXHOCTH U TIOJIHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOMIA]Ib

7.6 OCHOBaHHH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MPsAMOM mpu3Msl. [1nomans 60koBoH
MOBEPXHOCTU M TIOBEPXHOCTH IPABWIBHOM MNHpaMHUAbI, TEOpeMa O IUIOIIAIu
yceuéHHoi nmupamusl. [lonarue 06 00bEmMe. OObEM MUpaMUIbI, MPU3MBI

77 [Tono6uble Tena B mpocTpancTBe. COOTHOIMICHUS MEXKAY TUIOMIAISIMU TOBEPXHOCTEH,
00BEMaMH MOAOOHBIX TET

11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS

6 I'eomeTtpus
Hunuuapudeckas HOBEPXHOCTh, 00pa3yrolue MUIMHIPUYECKON TTOBEPXHOCTH, OCh

6.1 WINHApUYECKON moBepxHOCTH. LlunuHzap: ocHoBaHUS UM OOKOBas MOBEPXHOCTb,
o0pa3yrolas 1 ocb, IIIOMIA/lb OOKOBOH U MOJHOIN MOBEPXHOCTH
Konunyeckas moBepXHOCTh, 00pa3yrolie KOHUYECKON MOBEPXHOCTH, OCh U BEpILIMHA

62 KOHUYECKOW ToBepXHOCTH. KOHyC: OCHOBaHME W BepIIMHA, 0Opa3yromias M OCh,
IUIOMIa b OOKOBOM M TOJHOW TMOBEPXHOCTH. YCEUEHHBIN KOHYC: 0Opasyrolue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh
Cdepa u map: ueHrtp, paauyc, AMaMeTp, IUI0IIa b MOBEPXHOCTH cepsl. B3anmHoe

6.3 pacmosnoxeHue cepbl U IUIOCKOCTH, KacaTelbHasl IMJIOCKOCTh K cdepe, IUIomaib
cdepbl

6.4 N306paxkenune Ten BpalieHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYyCa

6.5 KomOunanmu Tten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIN
oxoJo cepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WIH TEJIO0 BpallleHus
[Tonsitue 06 o006BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME

6.6 pSIMOYTOJIBHOTO MapajuieNenunesia u ciaeacTBus u3 He€. O0bEM LIUIUH/IPA, KOHYCA.
O06bEM mrapa u wiomaas chepsl

6.7 [TogoOuble Tema B mpoctpaHcTBe. COOTHOLIEHUS  MEXAY  IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN




6.8

Ceuenust uunuHapa (MapajuiesibHO U NEPIEHIUKYJISIPHO OCH), CEUEHUs KOHyca

(mapasnenbHOe OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPUINHY ), CEUCHUS I1apa

6.9

Bekrop Ha miockoctu U B npocTpaHcTBe. ClOKE€HHE M BBIYMTAHHE BEKTOPOB.
YMHO)eHue BekTopa Ha uucio. Pa3noxkeHue BekTopa 1Mo TpEM HEKOMIUIaHAPHBIM
BekTopaM. IlpaBuno mnapamnenenunena. Pemenue 3agad, CBS3aHHBIX  C

MIPUMEHEHUEM MPABUII ICHCTBHI C BEKTOpaMU

6.10

[IpsimoyronpHasg cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaThl BEKTOpa.
[Ipocreitine 3agaun B KOOpAMHATaX. YTrosl Mexay Bekropamu. CkanspHoe
MPOU3BEJCHNE BEKTOPOB. BhIUMCIEHUE YIIOB MEXIY NPSAMBIMU U IUIOCKOCTSIMH.

KOOpIII/IHaTHO-BCI(TOPHHﬁ MCETO IpHU PCIICHUU I'COMCTPUICCKUX 3a1a1




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHMS K NPEIMETHBIM Pe3yJIbTATAM OCBOEHMS
NMPOBEPSAEMOr0 OCHOBHOW 00pa3oBaTe/JIbHOM NMPOrPaMMBbI CPeJHEro o0mero
TpedOBaHMSI oOpa3oBaHusi

Brnanenne meromamMu JI0Ka3aTeNbCTB, AJTOPUTMAMH pEIICHUS 3ajad;
yMeHue (HOpMyIHpOBaTH U ONEPUPOBATH TMOHSATHUSMU: OIpeaeTIeHHE,
aKCMOMa, TeopeMa, CIIEJICTBHE, CBOMCTBO, TPHU3HAK, JO0KA3aTEIbCTBO,
paBHOCHIIbHBIC (DOPMYITHUPOBKH; IPUMEHSITh UX; YMEHHE (HOpPMYITUPOBATH
o0paTHOE W MPOTHUBOIIOJIOKHOE YTBEPKACHHUE, NMPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTHYECKOW WHIYKIIUH;
IMPOBOAUTD AOKAa3aTCJIbHBIC  PACCYXJACHUA TIpU PCIICHUU 3ajaa4,
1 OLIEHUBATh  JIOTUYECKYK)  MPaBUIBHOCTh  PACCYXKICHUW; yYMEHHE
OTIEpUPOBATH MOHATUSMHU: MHOXKECTBO, MOJAMHOXECTBO, ONEPAlUU HaJl
MHOXCECTBaAMHU, YMCHHUC  HCIIOJIB30BAaTh TGOpeTI/IKO-MHO)KGCTBeHHI)If/'I
ammapar Jyis OIIMCaHUs PEAIbHBIX TPOIIECCOB U SIBJICHUN U TPU PEIICHUU
3aJa4, B TOM 4YHCIE W3 JPYTUX Y4YeOHBIX TIPEAMETOB; YMEHHE
OTIEpUPOBAThH MOHATUAMH: Tpad, CBA3HBINA rpad, AepeBo, MUKI, rpad Ha
IUIOCKOCTH; YMEHHWE 3a/laBaThb W OINHUCHIBaTh Trpadbl pa3InIHBIMU

croco6aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHne omnepupoBaTh MOHATHAMHU: HATYpajJbHOE YHCIO, IEJI0€ YHUCIIO,
CTETIeHb C IIeJIBIM T0Ka3aTeleM, KOPeHb HaTypalbHOM CTEeNeHH, CTeNeHb
C palnMOHAJBHBIM  TIOKa3aTeleM, CTENeHb C  JCHCTBUTEIHHBIM
noKaszaTejeM, JiorapupM dYHciaa, CHHYC, KOCHHYC M  TaHICHC
NPOM3BOJIBHOTO YHCJA, OCTATOK MO MOAYJIO, palMOHAIbHOE YHCIIO,
UppalOHAJIbHOE ~ YHCJIO,  MHOXKECTBA  HATYpaJbHBIX,  LEIBIX,
pallMOHATBHBIX, JCWCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NpPU3HAKA JIEIUMOCTH, HAMMEHBIIUK OOLIMA JIeNMUTeNb W HauMEHbIIee
o01ee KpaTHoe, anroput™ EBKimIa npu penieHuy 3aaad; 3HaKOMCTBO C
pa3IMYHBIMM  TIO3UIMOHHBIMH ~ CHUCTEMaMH  CUWCIICHUS;  yMEHHE
BBITIOJIHATH BBIYHMCIICHUE 3HAYCHUI M MpeoOpa3oBaHMs BBIPAKEHHH CO
CTENeHsIMH M Jorapupmamu, mpeodpa3oBaHusi APOOHO-PALMOHATBHBIX

BBIPDA)KCHH; YMEHHE OIEpHUpPOBaTh MOHATHAMU: IMOCIEHOBATEIBHOCTD,

apudMeTHyecKas porpeccus, reOMETpHYECKas porpeccus,




OcCkOHEYHO yOBIBarOIIas TeOMETPHYECKass TMPOrpeccHsi; YMEHHE
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMEHHE ONEPUPOBATH TMMOHATUSIMH: KOMILUIEKCHOE YHCIIO,
COMpsKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJb U apTYMEHT KOMILIEKCHOTO
gyucna, ¢opMa 3amucd  KOMIUIGKCHBIX —4ucen  (TeoMeTpHhyecKas,
TPUTOHOMETPUYECKass W  aiareOpaudveckas); yMeTb IPOU3BOJIMTH
apudmeTHyecKkue ACUCTBUS C KOMIUIEKCHBIMH YHUCIIAMU; MPHUBOIUTH
MpUMEPHl  WCIOIB30BAHUS ~ KOMIUIEKCHBIX  YHCE;  ONEpHpPOBATH
MNOHATUSAMU: MaTpuua 2x2  wu  3x3,  omnpeAenurenb  MaTpHUIbL,

FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHHne onepupoBaTh MOHATHAMH: PALMOHAIBHBIE, WPPALMOHAJIBHEIE,
HOKa3aTesbHble, CTENEHHbIE, JorapumMuyeckue, TPUTOHOMETPUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEPUPOBATH
HOHATUAMM: TOXJECTBO, TOXIECTBEHHOE NpeoOpa3oBaHHUE, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHCHUH M HEPABEHCTB, PAaBHOCWJIBHOCTH
YpPaBHEHUI, HEPAaBEHCTB W CHCTEM; YMEHHE pellaTbh YPaBHEHHS,
HEPaBEHCTBA U CHUCTEMBbI C IOMOILBIO pa3JIMYHBIX IPUEMOB; pEIIaTh
YPaBHEHUs, HEPaBEHCTBA M CHCTEMBl C IIAPAMETPOM; IPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI U PEIICHUS MaTeMaTHYECKHX

3a]a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAyKU U peallbHOW )KU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKUIUS, YETHOCTh (DYyHKIHH,
HNEPUOIUYHOCTh (DYHKIMM, OTPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
¢byHKLIMH, 3KCTpeMyM (YHKLIMU, HAauOOJbIlIee M HAUMEHbILIEE 3HAUYCHUS
(GYHKIIMM HA IPOMEXKYTKE, HETIpepbIBHAS (DyHKIIMS, aCUMIITOTHI Ipaduka
¢GyHKLIUY, TIepBast U BTOpasi NPOU3BOJHAs (YHKLUHU, TCOMETPUUECKUN U
¢u3nyecKuil CMbICII TPOU3BOAHOM, IEpBOOOpa3zHas, OIpereIEHHbIN
UHTErpajil; yMEHHE HaXOIUTh AaCUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUMCIIATh IPOU3BOAHBIE CYMMBI, IIPOU3BENEHUS, YAacCTHOIO U
KOMIIO3ULIMK (PYHKLUI, HaXOAUTh ypaBHEHHME KacaTeIbHOW K rpaduky
(GYHKLIMU; yMEHHE HAaXOJUTh IPOU3BOJAHBIC 3JEMEHTApHBIX (QYHKLUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJHYIO Uil HCCIEAOBAaHUSA (PYHKIIMA,
HAXOJUTh HAWOOJbIINE M HAUMEHbIIUE 3HAueHUs (QYHKLUUI; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAHMEM armapaTa MaTeMaTHYECKOTO
aHamu3a; NPUMEHATh IPOU3BOAHYIO JUISI HAXOXKICHHS HaWIydIlIero
pellieHus] B NPUKIATHBIX, B TOM YHUCIIE COLMAIbHO-IKOHOMHUYECKUX U

bu3NYecKuX 3a7a4ax; HaXOJAUTh TUIOMAJAN U 00BEMBI (UTY C TTOMOIIBIO




HHTCrpajga;, NpuBOAUTbL HNPHUMEPBI MATEMATHUYCCKOIO MOACITIHUPOBAHUA C

noMoIeio AuddepeHnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: rpaduk QyHKUUH, OOpaTHas
GyHKIMSA, KOMOO3ULIMS (QYHKIUM, JuHEeiHas (GyHKIUS, KBaIpaTUyHas
byHKLU, panroHaIbHas byHKIM, CTETIeHHas ¢byHKIMA,
TPUTOHOMETpHUYECKHEe  (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKUMHM, TOKa3aTedbHas M JiorapudmMuyeckas (QYHKUUH; yMEHHUE
CTpOUTH TpapUKH H3YYCHHBIX (YHKIUH, BBIIOJIHATH IMpeoOpa3zoBaHUs
rpa¢ukoB GyHKIHHA, HCTIOIB30BaTh TpaUKU 171 U3yUEHUS TPOIIECCOB U
3aBHCUMOCTEH, NpU pelIeHUH 3a7ad U3 APYTruxX Y4eOHBIX MPEIMETOB U
3aa4d U3 peabHON JKMU3HU; BBIPAXKaTh (POPMYJIaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMcTBa M rpaduku (QyHKUMHA A58
peleHus ypaBHEHH, HEpaBEHCTB U 3a/1a4 ¢ MapamMeTpaMu; U300pakaTh
Ha KOOpPAMHATHOW IIJIOCKOCTHM MHOXKECTBA PEIICHUN ypaBHEHHI,

HCPABCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBBIE 3a/ladyd pPa3HbIX TUIOB (B TOM YHCIE Ha
HPOLIEHTHI, A0JIM U YacTH, Ha JBUXKEHHUE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 33/1a4¥ U3 00JacTH yNpaBIeHUs IUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIISATH BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IIO YCJIOBHIO 3a/layH, HUCCJIENOBATh IIOJYyYEHHOE DPEIIECHUE U
OLIGHUBATh MPABJONOAOOHOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIHPOBATH
pEaIbHBIE CHUTyallMM Ha S3bIKE MAaTEMATHKH; COCTAaBIISATh BBIPAKCHUS,
YPaBHEHHUs, HEPABEHCTBA M HX CHUCTEMBbl 110 YCIOBUIO 3aJayH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEINW C MCIOJIb30BAaHWMEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOJYUYCHHBIH pe3ybTaT

YMeHue onepupoBaTh NOHATHIMH: cpefiHee apudmeTuyeckoe, Mearana,
HauOoJplllee U HAWMMEHBIEE 3HAYCHMs, pa3Max, JHUCIepCHus,
CTaHJapTHOE OTKIOHEHHE YHCIOBOrO HaboOpa; yMEHHE W3BIIEKATh,
UHTEPIIPETHPOBATh WH(POPMAIIMIO, TMPEACTABICHHYI0 B TaOnmWIax, Ha
IuarpaMmax, rpadukax, oTpaxkaronyr0 CBOHCTBA pealbHBIX MTPOIIECCOB U
SIBIICHU; MIPEICTaBIATh HH(OPMALIHIO C TIOMOIIBIO TAOIUI[ U TUATPAMM;
MCCJIEI0BAaTh CTAaTHUCTHUYECKHE JaHHBIE, B TOM YHCIE C MPUMEHEHHUEM
rpaguyeckux METONOB M  DIEKTPOHHBIX CPEACTB; TrpaduuecKku
UCCJICIOBAaTh COBMECTHBIC HAONIOJCHHUS C IOMOIIBI0  JIHArpaMMm

paccerBaHMsI U TMHEWHOU perpeccuu

YMeHue OIICPHUPOBATL HOHATUAMMU: CHy‘I&ﬁHHﬁ OIIBIT H cnyqaﬁHoe




coObITHE, BEPOSTHOCTh CIIY4aHOTO COOBITUSI; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIOJIb30BAHWEM TIpapHUUECKUX METOJOB; INPHUMEHSTh
(GopMyIIbl CIIO)KEHHUS U YMHOXKEHUS BEPOSTHOCTEH, (popMyiy MONHON
BepoATHOCTH, popmyny bepHymiu, koMOMHAaTOpHBIE (HDaKTHI U (POPMYJIBL;
OLICHMBATh BEPOSITHOCTH pEalbHBIX COOBITUI; YMEHHE OIEepUpOBaThH
MOHATUSAMHU: CIydailHas BEJMYMHA, PACHpElelICHUE BEPOSITHOCTEH,
MaTEMaTUYECKOE OKUIAHHWE, NUCHEPCHUS MU CTAHIAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYMHbBI, (YHKUMU paclpelesieHuss U  IUIOTHOCTH
PaBHOMEPHOIO, II0KA3aTEJbHOTO M HOPMAJIbHOIO pacHpeleNICHNUN;
YMEHHE WCIOJb30BaTh CBOWCTBA H3YYEHHBIX pACHpEACICHUN I
pellleHusl 3aJav; 3HAKOMCTBO C TOHSATUSIMHU: 3aKOH OOJBIINX YHUCEI,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAHUI; YMEHUE IPUBOAUTH IPUMEpPHI
NPOSIBJICHUS] 3aKOHA OOJBIIMX YKCEN B MPHUPOJHBIX U OOIECTBEHHBIX
ABJICHUSX; YMEHHME ONEPUPOBAThH MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIIO COYETaHUH, YHCIO MepecTaHoBOK; OuHOM HrploToHa; ymeHue
MPUMEHATh KOMOUHATOPHBIE (DAKThI M PACCY>KICHHUS 711 peLIeHHs 3a1a4;
OLICHUBATh BEPOATHOCTH peasIbHbIX COOBITHI; COCTaBJISTh

BEPOATHOCTHYIO MOJIETIb M UHTEPIPETUPOBATH TOTYUYEHHBIA Pe3yabTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKA, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YyIJA, IUIOCKUH yTOI,
JIBYTPaHHBIA yYTOJI, TPEXI'PAHHBIA YIoOJ, CKPEUIMBAIOUIMECS IPSMBIE,
NapajuIeJIbHOCTh U NEPNEHIUKYJIPHOCTD MPSIMBIX M IUIOCKOCTEH, YIroj
MEXy NPSMBIMH, YIOJ MEXAY HpPSIMOH U IUIOCKOCTBIO, YIOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH O IUIOCKOCTH, PACCTOSHHUE MEXIY
IPSIMBIMH, PACCTOSTHUE MEX]y TUIOCKOCTSIMM; YMEHHE HUCII0JIb30BATh NPU
pelIeHUH 3a7jad M3y4yeHHble (DaKThl U TEOPEMBl IUIAHUMETPUH; YMEHUE
OLICHUBATh  pa3Mepbl OOBEKTOB  OKPY)KAIOLIET0 MHpa; CTPOUTHh
MaTeMaTHYeCKUe MOJENHU C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMHW IIPAKTUYCCKHUC 3a/1a1U
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YMeHHe onepupoBaTh MOHATHIMH: IUIOMIAAL (GUTYPBI, 00bEM (GUTYDHI,
MHOTI'OI'paHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUYCHUC MHOI'OrpaHHHUKA,
Ky0, mapajuieienurnes, Mnpu3Ma, nupamuaa, (Gurypa U MOBEPXHOCTb
BpallleHus, UIUHAP, KOHYC, mmap, cdepa, miomans chepsl, miomais
MOBEPXHOCTH TMUPAaMH/IBI, MPHU3MBI, KOHYyCa, IUIUHIpA, 00BEM KyOa,
IIPSIMOYT'OJIBHOIO IIApAJLICNICNUIIENA, MUPAMUIABL, IIPU3MbI, LUJIUHIPA,

KOHYca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUs KOHYca W IWJIMHIPA,




NapajuleJibHble OCH WM OCHOBAHMIO, CEYCHHE 11apa, IUIOCKOCTb,
Kacatomasicss cepbl, LWIMHIpPA, KOHYCa; YMEHHME CTPOUTH CEUYECHHE
MHOTOTpaHHMKa, N300pakaTb MHOTOIPAaHHUKH, (PUTYpbl U MOBEPXHOCTU
BpAILIEHUs, UX CEYECHMsI, B TOM YHCJIE C IOMOIIBIO IEKTPOHHBIX CPEACTB;
YMEHHE TPUMEHSATh CBOMCTBA T€OMETPHUYECKUX (UTYP, CAMOCTOSTEIEHO
(bopMyIMpOBaThH ONpPEEIICHHS U3y4aeMbIX (PUIYp, BBIIBUraTh TMIIOTE3bI
O CBOMCTBax W MPHU3HAKAX T'€OMETPHUUECKUX (PUTyp, OOOCHOBHIBATH HIIU
OmpoBepraTh HX; yMEHHE NPOBOAUTH Kiaccudukanuio ¢uryp 1o
pasIMYHbIM TPU3HAKAM, BBIOJHATH HEOOXOJUMBIE JONOJIHUTENIbHBIC

HOCTPOCHHS
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VYmMmenne ONnecprupoBaTh IIOHATUAMMU. JOBHUXKCHUC B MMPOCTPAHCTBE,
napajuielIbHbI MEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue TOA00Us, TOMO00HBIE (QUTypHI; YMEHHE
pacrio3HaBaTh paBHbIC W MOAOOHBIC (DUTYPHI, B TOM YHCJIE B TPUPOJE,
HCKYCCTBE, apXUTEKType; HCIOJb30BaTh T€OMETPUYECKUE OTHOIICHUS
npu peHICHUM 3aJad; HaAXOAUTb TI'COMCTPUUYCCKHUEC BCIMYUHLBI (I[J'II/IHa,
yroi, Iomaab, o0bEM) MpU pelIeHMH 3afad M3 JPYTHX Y4eOHBIX
npeaMeToOB U U3 peaﬂbHOﬁ KN3HU; YMCHHUEC BBIYUCIIATH T'COMCTPHYCCKUC
BEJIMYMHBI (JUTMHA, YTOJ, IUIOHa/b, OOBEM, TUIOMIAJb TIOBEPXHOCTH),
UCTIONB3Ysl M3y4eHHBbIe (OPMYJBl M METOAbI, B TOM YHCIE: IUIONIA/Ib
MOBEPXHOCTH MUPAMHUIBI, TIPU3MBI, KOHYCA, IWIMHAPA, TUIOMAAb ChEpHI;
00BEM Ky0a, MPSMOYTOJILHOTO Mapasuielenunena, MUpaMUubl, MPU3MBL,
HWIMHIpa, KOHycCa, Iapa; yYMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB

noJ00HBIX pUryp
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YMeHue onepupoBaTh NOHATUAMU: NPSIMOYTOJbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MpPOU3BEIEHNE BEKTOpa Ha YHCJO, PAa3JIoKeHHE BeKTopa Mo Oaswucy,
CKAJIIPHOE TPOU3BEJCHUE, BEKTOPHOE IMPOU3BEIICHUE, YIOJd MEXIY
BEKTOPAMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBINH U KOOPAMHATHBIN METO[
JUISL  peUIeHHs] TEOMETPUYECKHMX 3aJad | 3aj]ad JPYTruX Y4eOHBIX

MPEIMETOB
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YMeHne BBIOMpATh TOAXOMSAIIMA METOA JUIsl pEIIeHHs 3a7adu,
[IOHMMAaHUE 3HAYMMOCTM MATEMaTUKH B U3YYECHUM MPUPOIHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SIBJICHUH; YMEHHE PpAaclO3HaBaTh
NPOSBJICHUE 3aKOHOB MATEMATHUKU B HCKYCCTBE, YMEHHE NPHUBOJIUTH

IIPUMEPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHUHMCKOM W MUPOBOMU




MaTeMaTUYECKON HaAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, ITIPOBEPAEMBbIX HA EI'D

11O MATEMATHUKE
IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Konx
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnbie u nenbie ynucna. [IpusHaku 1eIUMOCTH HENbIX YUCET
- Pannonaneupie uncia. OOBIKHOBEHHbIE U JCCATHYHBIE JIpOOH, MPOICHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaibHOH creneHu. [leiicTBus ¢ apudmeTnaeckuMu
' KOpHSIMHU HAaTypaJIbHON CTENEHU
L4 Crenenb c 1enbIM nokaszatesneM. CTeneHp ¢ palMoHAIbHBIM MToKa3aTesneM. CBoiicTBa
' CTENEHU
s CuHyCc, KOCHMHYC M TaHI'€HC 4YHCIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. [lecaTnunbie 1 HaTypaJIbHBIC JTOTapUPMBbI
JleiicTButenpHble yucna. ApUPMETHUECKHE OMNepalud ¢ JeHCTBUTEIbHBIMU
1.7 gucnamu. [IpubnukEHHBIC BRIYUCICHUS, IPABUIIA OKPYTIICHUS, IPUKUIKA U OIICHKA
pe3yapTaTa BEIYMCICHUN
1.8 [IpeobpazoBanue BhIpaKeHUI
1.9 KommiekcHbie uncna
2 VYpaBHEHUs U HEpABEHCTBA
2.1 Lenble u 1poOHO-paIlOHATBHBIE YPAaBHEHUS
2.2 HppanuoHaibHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [oka3zaTenbHbIE U JTOTapUPMHUYECKIE YPABHEHHS
2.5 enbie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA
2.6 UppanmonanbHbie HEPaBEHCTBA
2.7 [TokazaTenbHbIC U JOTapUMUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 CucrteMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OTnpeeuTenb MaTpUIIbI
3 OyHKIMH U TpaduKu




Oynkusa, cnocoOwsl 3amanus (GyHkiuu. ['paduk dynkmuu. B3zanmao oOpaTHBIC

> ¢yukuuu. YétHele u Heu€THBIe QyHKIMU. [leprnoauueckue GpyHKIUMN
OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHMd ¢yHkiuuu. Hymu  Qyskuum.
12 [IpoMexyTku  3HAKOMOCTOAHCTBA. [IpoMEXyTKH  MOHOTOHHOCTH  (DYHKIUH.
' MaxkcumymMbl ¥ MHHUMYMbI ¢GyHKuud. HauOoinbllee M HauMeHbIlee 3HAYECHUE
(GYHKINMU HAa TPOMEKYTKE
33 CrenenHas (GyHKIMS C HaTypajdbHBIM W IEJbIM moka3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHs 7-OU CTEHICHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 IToxa3zarenbHas u norapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcuMmMnToThl rpaduxoB Qynkuumii. CpoiicTBa  (QyHKUUH,
' HENpPEephIBHBIX Ha OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIIOCOOLI 3aJaHUs ITOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas ¥ TeoMeTpuiecKas nporpeccuu. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana matemaTnueckoro aHaiansa
4.1 [IpousBoanas ¢pyukiuu. [IpousBoiHbIe 371eMEHTAPHBIX (PYHKIIHIMA
[IpumeHeHne NPOU3BOAHON K MCCIEIOBAHUIO (YHKUMI Ha MOHOTOHHOCTb U
4.2 9KCTpeMyMbl. HaxokaeHne HauOoJbIIero ¥ HaMMEHBIIETO 3HAa4YeHUs (QyHKINMH Ha
OTpe3Ke
43 [TepBooOpasnas. MaTerpan
5 MHoOkecTBa U JOTUKA
5.1 MHoecTBO, onepalnuu HaJl MHOKecTBaMU. J{narpaMMel Disiepa — BenHa
52 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuK"
7.4 Tena u TOBEpXHOCTH BpaICHUS
7.5 KoopauHats!l 1 BEKTOpBI







PaGouasi nporpamma y4e0HOr0 Kypca
«BeposATHOCTD U cTAaTUCTHKA. Ba30BbIi YPOBEHb»

115t ooyuatromuxcs 10-11 kiaccos
(ID 9185301)

MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mnporpamma yuyeOHOro Kkypca «BeposSTHOCT M CTaTHUCTHKa»
6a3oBoro ypoBHs misi oOydarommxcs 10 —11 kmaccoB pa3paboTana Ha OCHOBE
®denepalbHOTO  TOCYJApCTBEHHOTO 00pa30BAaTEIbHOIO CTaHAApTa CPEIHEro
oOuiero oOpa3oBaHus, C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUA,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPAIULUNA POCCHUCKOTO
oOpa3oBanus. Peammzarusi mporpaMmbl OOECTICYMBACT OBJIAJICHUE KITFOYCBBIMU
KOMITETEHLIUSIMH, COCTaBIIIOIIMMHU OCHOBY JUISl CAMOPAa3BUTUS U HENPEPBIBHOIO
o0pa3oBaHus, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH 00YYaIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTaTHUCTHKa» 0a30BOr0 YPOBHSI SBIISIETCS
MPOJIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTrO ypOBHS
ocHOBHOM 1mikoJyibl. Kypc mpennHasHadeH st (popmMupoBaHus y OOydaromIuxcs
CTaTUCTUYECKOM KyJNbTYpbl M TOHUMAHHsS PpOJIM TEOPUH BEPOATHOCTEM Kak
MaTeMaTHYECKOT0 MHCTPYMEHTa JJI U3YUYEHUs CIy4yailHbIX COOBITUH, BETMYMH U
npoueccoB. Ilpu m3yueHum kKypca oOoramiaroTcsi NMPENCTaBICHUS YYalluXcs O
METOJAaX UCCIEA0BAHNS U3MEHUNBOTO MHUPA, PA3BUBAECTCS IOHUMAHUE 3HAYMMOCTH
¥ OOIIHOCTH MaTeMAaTUYECKUX METOJOB IO3HAHUS KaK HEOTHEMJIEMOM YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

ConepkaHue Kypca HAlpaBJiI€HO HAa 3aKPEIUIEHUE 3HAHUMW, MMOJYyYEHHBIX MU
M3YYECHHHM Kypca OCHOBHOMW IIKOJIBI M HA Pa3BUTHE NPEACTABICHUN O CIIy4alHBIX
BEJIMYMHAX W B3aMMOCBA3SX MEXJAYy HUMH Ha BAXXHBIX NPUMEPAX, CHOXKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYIKAOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMM LEISIMH B CTPYKType y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IMIKOJbl HAa 0a30BOM YpPOBHE BbIJIEJIEHBI
CIIEYIOIIME OCHOBHBIE cojAepxkarenbHble JHUHUU: «CrnydailHble COOBITUS H
BEPOATHOCTHY, «CiryyaliHble BEJTMUMHBI U 3aKOH OOJIBIINX YHUCEID.

BaxHyro d4actb Kypca 3aHMMAaeT M3y4Y€HUE TIE€OMETPUYECKOro H
OMHOMMAJILHOTO PAaCIpeAesIeHUd U 3HAKOMCTBO C HMX HENPEPHIBHBIMU AHAJIOTAMHU
— IIOKA3aTEJIbHBIM U HOPMAJIbHBIM PaCIPEACICHUAMH.

Conepxxanne nuHuUM «CriyyaiiHble COOBITUSL M BEPOATHOCTH»  CIYXKUT
OCHOBOM [Is1 (DOPMHUPOBAHUSI TPEJICTABICHUNA O pacHpelieieHUU BEpOSITHOCTEH



MEXJly 3HAQUCHUSMHU CIIyYalHbIX BEJIMYMH, a TAKXK€ 3Ta JUHHUS HE0OXoIuMa Kak
0a3a I M3yuyeHUs 3aKOHA OONbIIMX Yucel — (YHIAMEHTAJIBHOTO 3aKOHa,
JNEHCTBYIOIIErO B IPHUPOJE M OOIIECTBE M MMEIOIIET0 MaTEMATHYECKYHO
dopmanuszanuio. Cam 3ak0H OOJIBIIMX YMCEN MPEIaracTcs B O3HAKOMUTEIBHOM
¢dbopMe ¢ MUHUMAaJIbHBIM HUCIIOJIb30BAaHUEM MaTEeMAaTUYECKOT0 (popMaIn3ma.

Tembl, cBsi3aHHBIE C  HENPEPHIBHBIMM  CIy4YallHBIMU  BEJIMYMHAMU,
aKLIEHTUPYIOT BHUMAaHHUE IIKOJIHHUKOB HA OMHCAHUU M HM3YyYEHHH CIy4YalHbIX
SBJICHUH C MOMOILBIO HENpPEepbIBHBIX (DyHKIMI. OCHOBHOE BHHUMAaHHE YIENSETCS
[IOKA3aTeJIbHOMY U HOPMAJIbHOMY pPacHpeles€HUsIM, MPHU 3TOM IPEANOIaraeTcs
O3HAKOMMTEJIbHOE H3y4YeHHE MaTepuana 0e3 J10Ka3aTeabCTB IMPUMEHSIEMbIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenne kypca «BeposTHOCTp M CTaTUCTHKa» Ha 0a30BOM ypOBHE
oTBOAMTCA | 4Yac B HENENI0 B TEUEHUE KaXJIOro roga oOydeHus, Bcero 68
y4eOHBIX YacOB.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenue JaHHBIX C MOMOIIbI0 Tabmui U auarpamm. CpenHee
apumMernyeckoe, MeAMaHa, HauOoOJbllIee M HaWMEHBIIEEe 3HAYEHUS, pa3Max,
JUCTIEpCHUs M CTaHJAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

Crny4aliHble SKCIIEPUMEHTHI (OMBITHI) U CIIy4alHble COOBITHS. DJIEMEHTapHbIE
coObITUs (MCX0Jbl). BepoaTHOCTh ciaydyalHOro coObITHS. BiIM30CTh 4acTOTHl U
BEpOSITHOCTU  coObITHil.  CiydailHble  ONBITBI  C  PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMU.  BepoATHOCTM  COOBITUM B ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMH.

Onepanuu Hag COOBITUSMU: NepecedeHne, 00beAMHEHUE, TPOTUBOIOJIOKHBIE
cobbITus. uarpammel Ditsiepa. @opmyiia ClIOKEHUS BEPOITHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXKEHHUE BEPOSATHOCTEH. JlepeBO Ciayd4anlHOro
skcriepuMenTa. @opmyiia MoHON BeposiTHOCTU. He3aBucumeblie COOBITHS.

KomOunaroprnoe npaBuino ymHoxkenus. [lepectanoBku u Qaxropuan. Yucio
couetanuit. Tpeyronsuuk [Tackans. ®opmyna 6mHoMa HproToHa.

buHapHBIil ciydaiiHblil ONBIT (MCHIBITAHUE), yCIeX U Heyaada. HezaBucumsie
ucneiTanus. Cepusi HE3aBUCUMBIX HCHBITaHUN a0 nepBoro ycnexa. Cepusd
HE3aBUCHUMBbIX UCTIBITAaHUN bepHyu.

Cnyuantnas  BennuuHa. Pacnpenenenne  BepostHocTen.  /Imarpamma
pactipenenenus. [Ipumepsl pacrpeneneHui, B TOM YHCIE, T€OMETPUYECKOE U
OMHOMHMAJIBHOE.

11 KITACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYMH: MATEMAaTHYECKOE
OXXMJAHUE, JUCHEPCUSd U CTAaHAAPTHOE OTKIOHEHHWE. I[IpuMepbl TpUMEHEHHS
MaTEeMaTHYECKOro OXKHMJaHHUs, B TOM YHCJIE B 3ajJla4aX M3 ITOBCCIHEBHOM >KHU3HU.
MaremaTudeckoe oXujaaHue OMHAPHOW CIydallHOW BeNIMYMHBI. MaTeMaTtudeckoe
OXXMJAHUE CYMMBl CIy4alHBIX BEJIMYMH. MaremMaThuuyeckoe OXUJaHUue |
JIMCTIEPCHSI TEOMETPUUYECKOT0 U OMHOMHUAJILHOTO pacIpe/ieICHUH.

3akoH OOJBIIMX YHCET M €ro pojb B HayKe, IPUPOJIC M OOIICCTBE.
Bb100pOoUHbIN METO/ UCCIEA0OBAHU.

IIpumepsl HENPEPBIBHBIX CIyYalHbIX BeIW4YMH. [lOHSATHE O TUIOTHOCTH
pacripefienieHus. 3ajiauu, MPUBOASIIKNE K HOpMalbHOMY pacnpeaeneHuto. [lonstue
0 HOPMaJIbHOM PACIPEAECTICHNH.



IIVIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPAMMbl y4EOHOrO MpeaMeTa
«MaremaTrka» XapakTepU3yITCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA 00YYAIOIIEeTOCs KaK aKTUBHOT'O
M OTBETCTBEHHOIO WJIE€HAa POCCUHCKOr0 OOIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
MporeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aMMOJICMICTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSMUA 1 HA3HAYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UICHTUYHOCTH, YBOKCHHS K
MPOLLIOMY Y HACTOSILIEMY POCCUMCKOW MAaTEMATHUKU, IECHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIbI,
K HCIIONB30BAHUIO JTUX JIOCTHKEHUN B JAPYTHX HAyKaxX, TEXHOJOTHsX, cdhepax
AKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMUPOBAHHOCTbIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTHUYECKOTO IOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JIOCTUKCHUN HAYKH U JICSTEIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOWYUBOTO OYIyIIIETo.

JcTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIKOYAsl 3CTETUKY MaT€MaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peIIEHNH, pacCcyxICHUN;
BOCITPUMMYHBOCTBIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BoCNIUTAHHUE:

c(hOpMUPOBAHHOCTbIO YMEHHUSI MPHUMEHATh MAaTEeMaTUYECKHE 3HAHUA B
HMHTEpecax 370poBoro U 6e3omacHoro odpasa K1W3HH, OTBETCTBEHHOI'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NHUTaHKE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXa, peryJsipHas busnueckas AKTUBHOCTb); (bu3HYecKoro
COBEPILIEHCTBOBAHHU, npu 3AHATHIX CHOPTHUBHO-030POBUTEIBHOM
JEeATEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYJOIIO0US; UHTEPECOM K
paznmuyHbiM  chepaM  TpoPecCHOHANBLHON  NEATENTbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccun W peaau30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IUIAHbL



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM0oOOpa30BaHUI0 HA TMPOTSHKEHWH BCEH JKM3HU, TOTOBHOCTBIO K aKTHMBHOMY
Y4acTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAIPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJBTYpPhl, IOHHMMAaHUEM BIIHUSHUS
COITMATbHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COLMAIBHOM
Cpelbl, OCO3HAHUEM TIJ00AIBHOTO XapakKTepa HSKOJIOTHYECKHX  MpoOJieM;
OpUEHTAIlMeN Ha MPUMEHEHHE MATEMaTHUUYECKUX 3HAHWM NJi1 penieHus 3ajad B
00JlacTH  OKpYXKaIoOIIeH Ccpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJICACTBUMN JIJIsl OKPY’KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHMUS:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM IPAKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOW HayKH KakK cdepbl YeIOBEYECKOW MESITEIHHOCTH, ATAIlloOB €&
Pa3BUTHUA M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALIUM;, OBJIQJCHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJNbTYpOM Kak CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOECKTHYI0 W HCCJIEAOBATEIbCKYIO AEATEIHbHOCTH
WHJMBUAYAJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHHUS MPOTpaMMbl YUEOHOTO TpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU ~ OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
OelcmeUsAMUY, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU 0eUCMEUIMU.

1)  Vuueepcanvnvie  no3znasamenwvuvie  Oeticmsus, — 0OecneuusaOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00YyUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYyHCaAlowe2o  Mupa,  NpuMeHeHue  J0SUYECKUXx,
uccne008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBMU:

e BBIBIIATH U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpENeCHNs]  TOHSATHUH; YCTAHABIMBATh CYIICCTBCHHBIA  TMpPHU3HAK
KJaccu(UKaIuy, OCHOBAaHUS i1 OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmylnupoBaTh U  MpeoOpa3oOBbIBATH  CYXKACHHUS:
YTBEPAUTEIBHBIE W OTpHUIIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npemsiaraTh ~ KPUTEPUM IS BBIABJICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHH;

e JIeJaTh BBIBOABI C HCITOJIb30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TIPOBOAMTH CaMOCTOSATEITHLHO JI0KA3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MPSIMbIE U OT TMPOTUBHOIO), BHICTPAUBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKIIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pemieHuss yd4eOHOM 3amadyM (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbHIOUpATh HauboJiee MOIXONAIUNA C Y4ETOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccie0BaTe1bCKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKU WHCTPYMEHT IO3HAHUS,
bopMyIupoBaTh BOMPOCHI, (UKCHPYIOUIUE MPOTHUBOpPEUYHE, MNpoOIeMy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHOe, (OpMUPOBAaThH  TUIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEILHO CIUTAHHPOBAHHBII HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
O00BEeKTa, SIBJICHHUS, TPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMHU, SBIICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYTUPOBATH OOOOIICHUS M BBIBOJBI MO pe3yIbTaTamM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKkKe BBIIBUTATh
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U ISl PELICHUS 3a/1a4H;

e BbIOMpaTh WH(DOpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM IIPEICTABIICHHUS,

e CTPYKTYypHUpOBaATh MH(MOPMAIINIO, IPEICTABIATE €€ B Pa3IUYHBIX (OopMax,
WJUTIOCTPUPOBATH TpadUUuecKH;

e OIICHUBATH HaAEKHOCTD uH(bOpMaIIH o CaMOCTOSATENHHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHblIE  OeUcm8us, 00ecnedusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKACHHUS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATH MMOIYUYEHHBIN pe3ysbTaT;

B X0/ 00CY>KJIeHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYXAaeMOM TEMBI,
po0JieMbl, pelraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAllEJIEHHbIE HA TOUCK
pELICHUs; COMOCTaBIATh CBOM CYXKJIEHUS C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIora, OOHapy»XMBaTh pa3jIMuUe U CXOJCTBO MO3ULMUH; B
KOPpEKTHOH popme GpopMyIupoBaTh pa3HOIIACHs, CBOU BO3PAKEHUS;
OpEJCTaBIsATh  pEe3yNbTaThl  peHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOCHHOCTEN ay IUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HCHOJNb30BaThb  INPEUMYIIECTBA  KOMAHIHOM U
WHAMBHUIYAIBHON pabOThI P pelIeHNH YIeOHbIX 3a/a4; MPUHUMAThH IIEeTTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OpPraHU3alMl0 COBMECTHOM
paboThI, pacrpeeNaTh BUABI PabOT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTar paboTsl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax padboThl (00CYykaeHUsI, 0OMEH MHEHHUIA,
«MO3TOBBIE IITYPMBD) W HHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTUMHU UJI€HAMH KOMAaHJbI;
OLIEHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMIU.

Camoopranusanus:

COCTaBJISTh IIJIaH, AJITOPUTM PEIICHUS 3aJ1aud, BEIOUpATh CIOCO0 peIieHus ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ yI€TOM HOBOM HH(MOPMAITUH.

CaMOKOHTPOJIb:

BJIAJICTh HaBBIKAMM T[IO03HABATEJIIbHOW pediekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JICMCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJII IIpolecca u
pe3yibpTaTa pelieHus MaTEMaTUYEeCKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPHU PEUICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENBCTB, JAHHBIX, HAWICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUSAM, OOBSACHATH
IIPUYUHBI JTOCTH)KEHMS WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOJIUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITACC

YuraTe ¥ CTPOUTH TAOIUIBI U AUATPAMMBI.

OnepupoBaTh  MOHATHAMH:  cpefaHee  apupMeTHYECKoe,  MeAMaHa,
HauOoIbllIee, HAUMEHbLIEE 3HAaU€HNE, pa3MaX MacCHBa YMCIIOBBIX JaHHbBIX.

OnepupoBaTh NOHATHUSAMU: CIy4YallHBIM AKCIIEPUMEHT (OIBIT) U Cly4ailHoe
COOBITHE, 3JIEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HMCXOJ) CIy4alHOTO OIIbITa;
HaXOJUTb BEPOSITHOCTH B OMNBITAX C PABHOBO3MOKHBIMH CITy4YallHBIMU COOBITHSIMH,
HaxXOAUTh U CpPAaBHUBATb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4YalHBIX
IKCIIEPUMEHTAX.

Haxogute u QopmynupoBaTh CcOOBITHS: TMepeceyeHne U OOBbeAUHEHUE
JAHHBIX  COOBITHM, COOBITHE, TPOTHUBOIOJOXHOE  JaHHOMY  COOBITHIO;
II0JIb30BAThCS uarpamMmmamu OJiliepa U (opMysol CIOKEHUs BEPOSTHOCTEN IMpH
peleHny 3ajad.

OmneprpoBaTh MOHITUSIMH: YCIOBHAs BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
HaXOJUTh BEPOSTHOCTU C MOMOIIBIO MpaBUjia YMHOXKEHHs, C IMOMOILBIO JepeBa
CJIy4aliHOTO OIIBITA.

[TpuMeHaTh KOMOMHATOPHOE TPABUIIO YMHOXKEHUS TPU PEIICHUH 3a/1a4.

OmnepupoBaTh MOHATHUSAMHU: HUCIBITAHUE, HE3aBUCUMBIC HCIIBITAHUSA, CEPHS
UCIBITAHUHM, yCleX M HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUH B CEpPUH
HE3aBUCHMBIX UCIIBITAHUN JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
cepuu uctbITaHui beprym.

OnepupoBaTh  NOHATUSAMHU:  ClIy4ailHas  BEJIMYMHA,  paclpeaesieHue
BEPOATHOCTEH, AUAarpaMmMa pacrpeesieHusl.

11 KIIACC

CpaBHHBaTh  BEPOATHOCTM  3HAYECHUW  CIIyHYallHOM  BEJIMYMHBI IO
pPacCIpeIeIEHUIO U C IOMOILBIO THATPAMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKUIAHUS; IPUBOJIUTHh IPUMEPBHI,
KaK MPUMEHSETCI MATEMATUYECKOE OKHUIAHUE CIy4YalHOW BEJIMYMHBI HAXOJUTh
MaTeMaTH4YECKOE 0KUAAHUE IO JAHHOMY PacClpeIeICHHUIO.

HMeTh mipeicTaBICHHE O 3aKOHE OOJIBIIINX YHUCETT.

HNmeTts npeacTaBieHue 0 HOPMAJIBHOM PaCPEICICHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HanMeHnoBaHmue pa3aeoB U TEM nudpoBbIe
Ne i/ P KonTpoabHbI IIpakTH4eckue (upp :
NMPOrpaMMbl Bcero oOpa3oBaTejibHbIE
e padoThI padoThI
pecypchl
| [IpencraBneHune JaHHBIX U ONUCATENbHASA 4 bubnuoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyualiHble OTIBITHI U CIIy4aifHbIE COOBITHS,
2 OIBITHI C PABHOBO3MOKHBIMU 3 1 bubmmorexa [IOK
p https://m.edsoo.ru/e0b7b0f1
3JI€MEHTapPHBIMU UCXO0JIaMU
3 Omneparuu HajJ COOBITHIMU, CIIOKCHUE 3 bu6mmoreka [IOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
VYcioBHas BEpOATHOCTb, IEPEBO
4 CITy4alHOTO OTbITa, (hopMyJIa TOTHOM 6 bubmorexa OK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTb COOBITUI
bu6mmorexa [IOK
> DIIeMEHTEI KOMOHHATOpHIH 4 https://m.edsoo.ru/e0b7b0f1
6 CepuH 1ociae0BaTeNbHBIX HCIBITAHUH 3 1 bubmmorexa TOK
p A https://m.edsoo.ru/e0b7b0f1
7 Ciy4JaliHble BEIUMYUHEL U PACIIPENEIIEHUS 6 bubmmorexa IIOK
y pactipel https://m.edsoo.ru/e0b7b0f1
bu6mmoreka [JOK
7 2
8 O0001Ienre ¥ CUCTEMATH3AIMI 3SHAHUH 5 hitps:/m.cdsoo.ru/c0b7bOf]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHue pa3/iesioB U TeM uudposbie
Ne ni/m P KoHTpoJbHBI IIpakTH4eckue (g )
MPOrpamMMmsl Bcero o0pa3oBaTe/ibHbIE
e padoThlI padoTshI
pecypcsl
MareMatuueckoe 0KHIaHue CITydyaiiHON bubnmnoreka [JOK
1 4
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
) Jucnepcus U cTaHIapTHOE OTKIIOHEHUE 4 1 bubnuoreka [JOK
CIIy4alHOU BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
but6mmoreka [JOK
3 3aKoH Gombmux e 3 I https://m.edsoo.ru/5tbc5dcl
4 HenpepsiBHbIE ci1yyaliHble BETUYUHBI ) bubaunoreka LIOK
(pacnipenenenus) https://m.edsoo.ru/5fbe5dcl
but6mmoreka [{OK
5 H 2 1
OPMAJILHOC pacTpeACICHIA https://m.edsoo.ru/5tbc5dcl
6 [ToBTOpenue, 060061IeHUE U 19 ) bubnuotexa [JOK
cucTeMaTu3anug 3HaHUU https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
npoBepsieMor .
o0pa3oBaTe/IbHOI IPOrpaMMbl CpeHero o01ero 06pa3oBaHuA
0 pe3yJabTarTa
6 Teopust BEposTHOCTEN M CTaTUCTHKA
6.1 YuTaTh U CTPOUTH TAOJIUIIBI M TUATPAMMBI
OnepupoBaTh MOHATHSAMH: CpelAHEEe apudmeThyeckoe, MeAuaHa,
6.2 HauOoJiplllee, HAaWMEHbIEE 3HAUYEHHE, pa3Max MacCcuBa YMCIOBBIX
JAHHBIX
OnepupoBaTb MOHATUSIMHU: CIy4YalHbI 3KCHEpPUMEHT (OHBIT) U
cilydaiiHoe coObITHE, B3JIEMEHTAapHOE COOBITHE (3JIEMEHTApHBIA HCXO.)
6.3 CIIy4ailHOrO  OIbITA;  HAaXOIUThb  BEPOSITHOCTM B  ONBITaX C
PABHOBO3MOXHBIMH CIyYalHbIMM COOBITUSIMHU, HAaXOAWTb U CPaBHUBATh
BEPOSITHOCTH COOBITUI B U3YUYEHHBIX CIyYalHBIX 3KCIIEPUMEHTaX
Haxomute u ¢dopmynanpoBath COOBITHS: IEepeceueHHe M OOBbeAUHEHHE
64 JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
. NOJb30BAaThC  AMarpaMmamMu  Oiiepa © QopMyliol  cioxkeHus
BEPOATHOCTEN MPH PEIICHUH 33]1a4
OnepupoBaTb MOHATHUSMHU: YCJIOBHasg BEPOSTHOCTb, HE3aBUCHMBbIE
6.5 COOBITHUS; HAXOJUTh BEPOATHOCTU C MOMOIIBIO MpaBUja YMHOXKEHHS, C
MIOMOIIBIO IEPEBA CIIyYallHOT'O OIBITA
6.6 [TprMeHsTh KOMOMHATOPHOE PABUIIO YMHOXKEHUS IPU PELLIEHUH 3a4a4
OnepupoBaTh MOHATHSAMU: UCIIBITAHUE, HE3aBUCUMBIE MCIIBITAHUS, CEpUs
67 UCTIBITAHUH, yCIleX M HeyAauya; HaXOJUTh BEPOSTHOCTH COOBITHH B cepuu
' HE3aBUCHUMBIX HCIIBITAHUN O MEPBOTO yCIEXa, HaXOAUTb BEPOSITHOCTHU
COOBITHH B CEpUU UCTIBITaHUHN bepHyn
63 OnepupoBaTh MOHATUAMHU: CllydyaiiHas BEJIUYMHA, paclpejeeHne

BEPOATHOCTEN, AMAarpaMmMa pacripeesIeHus




11 KJIACC

Koz IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsieMor .
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeHero 001ero oopa3oBanust
0 pe3yJibTaTa
5 Teopust BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHUBaTh BEpPOATHOCTH 3HAYEHUN CIIy4aliHOM BEJIMYUHBI 110
' pacHpeaesIeHUIO WIH € IIOMOIIBIO AUarpaMm
OnepupoBaTh MOHATHEM MAaTEMaTUYECKOIO OXXHUJAHUS, TPUBOJIUTH
55 IpUMEpPBl  TOrO, KaK IPHUMEHSETCd MAaTeMaTU4ecKoe  OXHUIaHUE
' CIIy4ailHOM BEJIMYMHBI, HAXOJAUTh MaTEMATUYECKOE OXXKHUJAHUE IO
JAHHOMY pacIpeEeICHUIO
53 MMmeTsb npecTaBieHne 0 3aKoHe OO0JIbIINX YHCe
54 MmeTh npencTaBiieHue O HOPMaIbHOM PACIPENETICHUN




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

TGOpI/IH BepOHTHOCTCﬁ U CTaTUCTHUKA

6.1

[IpencraBienre MAaHHBIX C T[OMOIIpl0 Tabnunm u  guarpamm.  CpenHee
apudmeTnueckoe, MenuaHa, HawOOJIbIIee W HAWMCHbBIECE 3HAYCHUS, pa3Max,

JUCIICPCHUA U CTAHAAPTHOC OTKIIOHCHUC YN CJIOBBIX Ha60pOB

6.2

CnyualiHple SKCHEpUMEHTHI (OMBITHI) W CclydailHble COOBITHA. JIEMEHTapHbIE
coObiTHst (Wcxonbl). BeposiTHOCTH ciydailHOrO coOBbITHS. biIM30CTh 4YacTOTHI U
BEPOATHOCTH cOObITUI. Cily4ailHble ONBITHI C PABHOBO3MOXHBIMU 3JI€MEHTAPHBIMU
coObiTusiMA.  BeposiTHOCTM  COOBITUH B OMBITAaX C  PaBHOBO3MOXHBIMU

AJIEMEHTAPHBIMU COOBITUSIMHU

6.3

Oneparuu  HaJg COOBITUAMH: TIEpeceueHue, OOBEAMHEHHUE, MPOTHBOMIOIOKHBIC

coObITus. [lnarpammel Ditnepa. @opmyiia ClI0KEHUs] BEpOATHOCTEH

6.4

VYcioBHass  BEPOSTHOCTh. YMHOXKEHUE BEPOSTHOCTEW. JlepeBo  ciryyallHOro

sKcriepuMenTa. @opmMyria MoJHOM BepoATHOCTH. HezaBucumblie COOBITHS

6.5

Komb6unaropnoe mpasmwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio

coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HeroroHa

6.6

bunapHplii ciy4yallHbId OMBIT (MCHBITAHME), ycmex W Heyaada. HezaBucumble
ucnbiTanusi. Cepust HE3aBUCUMBIX HCHbITaHUN g0 mnepBoro ycmnexa. Cepus

HE3aBUCHUMBIX HUCIIBITAHUMN ECpHy.]IJII/I

6.7

Crnyualinas BenuuuHa. Pacnpenenenue BeposTHOCTEH. JlMarpaMma pacipenesIeHusl.

[Tpumepsl pacnpesiesieHni, B TOM YKCiIe T€OMETPUUECKOe U ONHOMHAIbHOE

11 KIIACC

Kon

IIpoBepsieMbIi 31eMEHT COACPKAHUSA

Teopust BEpOATHOCTEN M CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKH CIIy4alHBIX BEJIMYMH: MAaTEMaTU4YECKOE OXKUIAHHE,
JUCIIEPCHUS U CTaHJAPTHOE OTKJIOHeHHe. [IpuMepsl IpUMEHEHUsT MaTeMaTUIECKOrO

OXHJIaHWA, B TOM YHUCJIIC B 3aJgadax U3 MOBCETHEBHOM JKM3HH. MaTeMaTHYECKOe




OKHJIaHWE OWHAPHOM CIy4allHOW BEIMYWMHBI. MaTeMaTH4eCKOoe OXHIAHUE CYMMBI
CIIy4alHBIX BEJIMUMH. MaTreMaTuueckoe OXKUJAaHUE U TUCIEPCUsi TE€OMETPUUECKOTrO

1 OMHOMUAJIBHOTO pacIpeieIeHHU

3akoH OONBIIMX YHCEN M €r0 PoJib B HayKe, MPUpoJie M oOmecTBe. BriOOpOUHBIH

52

METOJ UCCIIETOBAaHUN

[Ipumepsl  HeNpepbIBHBIX — CIOy4YalHbIX BeaW4yuH. [loHATHE O IUIOTHOCTH
53 pacripeienieHus. 3aaqu, MPUBOAIINE K HOpMaIbHOMY pacnpenenenuto. [lonarue o

HOpMAJIbHOM pacCIpCaCiICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHHS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeIHero 0011ero
oOpa3oBaHus

Branenne wmeromamu JI0Ka3aTeNbCTB, alTOPUTMaMH  pEIICHHS 3371ad;
yMeHHe (OpMyJIMpOBAaTH M ONEPUPOBATh MOHATHUAMH: OIpEJeIICHHE,
aKCHOMa, TeopeMa, CIeICTBHE, CBOWCTBO, NPHU3HAK, JI0KA3aTENILCTBO,
paBHOCWIIBHBIE (DOPMYIUPOBKH; HMPUMEHSATh MX; yMEHHE (OPMYIHPOBATH
00paTHOE M MPOTHBOIIOJIOKHOE YTBEPKICHUE, TNPHBOAUTH IPUMEPHI H
KOHTPIIPUMEPHI, UCIIOJIB30BaTh METOJN MaTeMaTHYeCKOH  HMHIYKIUH;
IPOBOJUTH JIOKa3aTeIbHbIE PACCYXACHUS NPU PELICHUU 3a]ad, OLIEHUBATh
JOTMYECKYI0  TNPaBWIBHOCTh  PACCYXKACHUH; yMEHUE  OIEpPHUPOBATH
HOHATHSMHM: MHOXKECTBO, ITOJMHOKECTBO, OINEpallMd HaJ MHOXKECTBaMH;
YMEHHUE HUCIOIBb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jjsl OIMHCaHUs
peaybHBIX MPOLIECCOB M SBJICHUN W NMPH PELICHUU 3a/a4, B TOM YHUCIIE U3
JIpyTuX y4eOHbIX NPEIMETOB; YMEHHE OINEepPHpPOBATh MOHATHAMH: Ipad,
CBSI3HBIA Tpad, AepeBo, HMKI, rpad Ha IUIOCKOCTH, YMEHHE 3a/laBaTh U
ONHUCHIBATh Tpadbl Pa3TUYHBIMU CIIOCOOAMH; HCIIONB30BaTh Tpadbl IMpH
peleHnn 3a1a4d

YMeHue omepupoBaTh MOHATHUSMHU: HATYypadbHOE YHWCIO, LEJI0e YHUCIIO,
CTETeHb C IIeNIBIM TOoKa3aTelieM, KOPeHb HATypallbHOW CTEMEHHU, CTEHEeHb C
palrOHAJIBHBIM I10KAa3aTCJICM, CTCICHL C ﬂeﬁCTBHTCHLHBIM IIOKa3aTcJIEM,
JIOI‘apI/I(bM qucia, CUHYC, KOCHMHYC W TaHI'CHC IIPOU3BOJIbHOTO YHCIIA,
OCTAaTOK MO MOJYJI0, pAIMOHAIBHOE 4YHUCIO, HUpPpAIMOHATBHOE YHUCIIO,
MHOXCCTBA HAaTypaJIbHbBIX, LCJIbIX, pallMOHAJIBbHBIX, I[CﬁCTBHTCJIBHLIX YHUCCII,
YMCHHUEC HWCIIOJb30BAaThL TMPHU3HAKKU OCJIUMOCTH, HauMeEHbBIINN O6H_[PII>'I
JeNUTENh W HaWMEHbIee oOOIee KpaTHOe, aJropuT™M EBkmuma mpu
pPeICHHUU 3aaa4; 3HAKOMCTBO C PAa3JIMYHBIMU IMO3UIUMOHHBIMHU CHCTCMaMH
CUHUCJICHUA,; YMCHUC BBIINNOJIHATHL BBIYHUCJICHUC 3HAYCHUN U Hp€06pa3OBaHI/I$I
BBIPDOKEHUM CO CTEMEHSIMH U Jorapudmamu, npeoOpa3oBaHus JPOOHO-
panuoOHAJIbHBIX BBIpa)KeHI/II\/’I; YMCHUC ONCprupoBaTh IIOHATUAMMN:
MOCJICIOBATEIPHOCTh, apu(MeTHYecKass TPOTPECcCUsi, TeOMeTpUIecKas
nporpeccusi, OECKOHEYHO yOBIBaromasi TeoMeTpHUYecKas IPOTPECCHS;
YMEHHE 3aJaBaTh IIOCJIEIOBATEIBHOCTH, B TOM 4YHCIE C IOMOIIBIO
PEKYpPPEHTHBIX (hOpMyII; yMEHHE ONepupoBaTh MOHITHAMHU: KOMILICKCHOE
YHCIIO, COMPSOKEHHBIE KOMIUICKCHBIE 4YHCIa, MOIYJdb U apryMeHT
KOMIUICKCHOTO  4Ymcia,  (opMa  3alUCH  KOMIUIGKCHBIX — YHCEIN
(reoMeTpuveckas, TPUTOHOMETpHYecKass U ainreOpandeckas); yMeTb
NPOM3BOJIUTh apUPMETUUYCCKHE JEHCTBUS C KOMIUICKCHBIMH YHCIIAMU;
NPUBOJIUTh TIPUMEPBI HCIIOJIb30BAaHMS KOMIUIGKCHBIX YHCEN, ONEPUPOBATH




MOHATHAMHU:  MaTpuma 2x2  u  3%3,  omnpenaeiauTesab  MaTpUIbI,
FeOMETPUUYECKUN CMBICT OINpeIeTUTeNs

YMeHue onepupoBaTh NOHSTUAMU: pPALMOHAIbHbBIE, HpPpPALUOHAJIbHBIE,
MOKa3aTeNbHbIE, CTENEHHbIE, JIOrapu(pMUUYECKUE, TPUTOHOMETPUUYECKUE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONEPUPOBATH MOHATUSIMHU:
TOKJIECTBO, TOXKIECTBEHHOE NpeoOpazoBaHuE, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YpaBHEHMH W HEPAaBEHCTB, pPaBHOCUJIBHOCTh YypaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHUE pelaTh ypaBHEHHs, HEPABEHCTBA U CUCTEMBI
C TOMOIIBI0 Pa3IMYHBIX NPUEMOB; pellaTh ypaBHEHHWS, HEPAaBEHCTBA M
CUCTEMBI C NapaMeTpoM; IPUMEHSATh YPaBHEHUS, HEPABEHCTBA, X CUCTEMBI
JUIS pellIeHrsT MaTeMaTHMYeCKHX 3aJad M 33Jad U3 pa3InyHbIX obyacteit
HAYKH U peaslbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMM: (QYHKIMS, UETHOCTh (DyHKUIUH,
NEPUOANIHOCTD Q)YHKHI/II/I, OIrpaHU4YCHHOCTD (bYHKIII/II/I, MOHOTOHHOCTH
GyHKIMHA, SKCTpeMyM (YHKIMH, HAauOOJbIlIee U HAUMEHBIIEE 3HAYCHHS
GyHKIIMM Ha TPOMEXYTKE, HETpepbiBHAs (PYHKIMSA, aCUMITOTHI rpaduka
byHKIMKM, TepBas M BTOpas MPOU3BOAHAA (DYHKUHH, T€OMETPUYECKHI U
busznyeckuil  CMBICI  TPOU3BOJHOW, IMEpBOOOpa3Hasi, OMpeesIEHHBIH
UHTErpall; yMEHHE HaXOJWUTh aCUMOTOTHI Tpaduka (yHKUWUU; yMEHHE
BBIUKCIISATH MTPOU3BOJHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO U KOMIO3HUIINH
byHKIMI, HAXOIUTH ypaBHEHUE KacaTeIbHOU K rpaduky QyHKIUU; YyMEHHE
HaXOAWTh MPOU3BOJHBIE dJIEMEHTAPHBIX (DYHKUIUN; YMEHHE HCIOIb30BATh
MPOU3BOJHYIO MAJIs HCCIEAOBaHUS (PYHKIHMA, HAXOIWUTh HaWOONBIIHE U
HaUMEHbIIME 3HAYeHUS (YHKIUN; CTPOUTh TpaduKhd MHOTOUICHOB C
UCTIONB30BAaHUEM  amiapaTa MaTeMaTHYeCKOro aHallu3a; MPUMEHSThH
MPOU3BOIHYIO IS HAXOXKIEHUS HAWIIYUIIEro PEUIeHUs B MPUKIATHBIX, B
TOM YHUCJIE COLOUAIIBHO-ODKOHOMHWYCCKUX U (bl/ISI/I‘IeCKI/IX 3aJadax; HaXOAUTb
IUIOIIAAN U 00BEMBI (PUTYp C IOMOIIBIO MHTErpaja; MPUBOIUTH MPUMEPHI
MaTeMaTHYECKOT0 MOJCTUPOBaHUA C TOMOIIBI0 U depeHINaTbHBIX
YpaBHEHUH

YMeHue onepupoBaTh MOHATHAMU: rpaduk QyHKUIUH, oOpaTHAs (QyHKLUS,
KOMIO3UIMS  (DYyHKIMHA, JuHeWHas QyHKUIUSA, KBagpaTHuHas (QyHKIus,
pauvoHanbHasg (YHKUUSA, CTeNeHHas (YHKIHSI, TPUTOHOMETPHUECKUE
¢yHKUIMM, OOpaTHbIE TPUTOHOMETPHYECKUE (DYHKIUH, IOKa3aTeabHas WU
jgorapupmuueckas (QYHKLIHUH; YMEHHE CTPOUTh TIpauKH H3YYEHHBIX
(GYHKUNH, BBITOIHATH NpeoOpazoBaHus IrpaduKoB (QYHKIIHHA, HCIIOIB30BaTh
rpaduKy JUId U3YYECHHUS MPOLECCOB U 3aBHCUMOCTEH, IPU PEIICHUH 3a/1ad
U3 JPYTUX y4eOHBIX MPEIMETOBH 3aJad W3 PEaTbHOW >KU3HHU; BBIPAXKATb
dopMynaMu 3aBUCUMOCTH MEXIY BETHMUYMHAMMU; HCIOJIB30BATh CBOICTBA U
rpadukn  (QyHKIUA A0S pemieHus ypaBHEHHWH, HEPaBEHCTB W 3a1ad C
napameTrpamu; Hu300pakaTh Ha KOOPJMHATHOW TUIOCKOCTH MHOYKECTBA
pELICHUI YpaBHEHHI, HEPABEHCTB U UX CUCTEM

YMenue pemaTtb TCKCTOBLIC 3ada4M Pa3HbIX TUIIOB (B TOM 4YHCJIC Ha




IPOLEHTHI, JOJU W 4YacTH, Ha ABW)KEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJOTH, 33aJla4d U3 O0JIACTH YTNpaBJICHUS JTUYHBIMU M CEMEUHBIMU
¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CUCTeMBbl IO YCIOBHIO 3aJaud, HCCIEJO0BaTh IOJYyYEHHOE pELICHUE WU
OLICHMBATh MPaBAONOAOOHOCTh pE3yJNbTAaTOB; YMEHHE MOJEIUPOBATh
peallbHble CHUTyallMM Ha $S3bIKE MaTEeMaTHKH; COCTaBISATH BBIPAXKEHUS,
ypaBHEHHUS, HEPABEHCTBA U MX CHCTEMBI 110 YCJIOBHIO 33/1a4H, UCCIEI0BATh
MOCTPOCHHBIE ~ MOJAENW C  HCIOJb30BaHHEM  ammapara  ajre0psl,
UHTEPIIPETUPOBATH MMOJTYYCHHBIN pe3ynbTar

YMeHHe onepupoBaTh MOHATHSAMH: CpelHee apu(MeTHuecKoe, MeauaHa,
HauOosblllee ¥ HaUMEHbIIEe 3HAUYCHHUS, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE W3BJIE€KaTh, WHTEPIPETUPOBATDH
uHbOpMaIMIO, TPEJICTABICHHYIO B TaONMIaX, Ha Jguarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pealibHBIX IMPOLIECCOB U SIBICHU; MPEICTABIAThH
uHOOpMAIIMI0O C TOMOINBIO TabNWIl W  JUarpaMM; HUCCIIEIOBaTh
CTAaTHCTUYECKUE TaHHBbIC, B TOM 4YHUCJIE€ C NpPUMEHEHHEM TrpaduuecKkux
METOJIOB U DJIEKTPOHHBIX CPEJICTB; rpaduuecKku MCCIE0BATh COBMECTHBIC
HAOIIOIEHUS C TIOMOIIBIO0 TUarpaMM pacCEeUBaHUs U TMHEHHON perpeccuu

YMeHue omnepupoBaTh TMOHSATHUSMH: CIy4allHBIA OMNBIT M CIydailHOe
coOBbITHE, BEPOSTHOCTH CIIy4alHOTO COOBITHUS; YMEHHUE BBIUUCIATH
BEPOATHOCTh C MCHOJb30BAaHUEM TpaPUUECKUX METOAOB; MPUMEHSIThH
bopMyInbl CIIOKEHHS M YMHOXEHHUS BEpOSTHOCTEH, (GopMylly MOIHOM
BepoATHOCTH, Gopmyny bepHysmin, koMOMHATOpHBIE (PAKTBI U (HOPMYIIBI,
OLICHUBATh BEPOSTHOCTU pEATbHBIX COOBITHH; YMEHHE ONEPUPOBATH
MOHATUSIMU:  ClIydyailHass BEJIWYMHA, PACIPEICICHUE BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKHMJIaHHWe, IUCHEpPCUs M CTAaHJAPTHOE OTKIOHEHUE
CIy4ailHOH  BeNMMYWHBL, (YHKUUU  paclpeieNieHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTeIbHOTO U HOPMAJIBHOTO PACIpEEICHUI; YMEHHE
MCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeieNieHud Uil pelieHust 3ajad;
3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
MCCJIEIOBAHMM; YMEHUE IPUBOIUTH MPUMEPHI IPOSBIICHUS 3aKOHA OOJIBIIINX
YHUCeNl B TPUPOJTHBIX M OOIIESCTBEHHBIX SIBICHUSX; YMEHHE OIECPHUPOBATH
MOHATUSIMU:  COYETAaHUE, TIEPECTAHOBKA, YHCJIO COYETAHUM, YHUCIIO
nepecTaHoBokK; OMHOM HpIOTOHA; ymMeHHE NPUMEHSATh KOMOWHATOpPHBIE
bakThl W pacCyXIEHHWs A PEIICHUs 3a/lay; OLEHUBATh BEPOSTHOCTH
peambHBIX  COOBITHH;  COCTAaBJISATH  BEPOSTHOCTHYIO  MOJACIb |
HHTEPIPETUPOBATH MOYICHHBIA PE3yIbTaT

YMeHue onepupoBaTh  NOHATUSAMM: TOYKA, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYHMHA YIJIA, IUIOCKUHA YIoJl, JBYTPAaHHBIN
YroJjl, TPEXTPAHHBIM yroJ, CKPEIIUBAIOIIMECS MPSAMBIE, MapaJUICIIbHOCTD U
NEPHEHANKYISIPHOCTD MPAMBIX U IUIOCKOCTEH, YIOJl MEXKY NMPSMBIMHU, YIOJl
MEXIY NMPSMON U IJIOCKOCTBIO, YTOJI MEXAY IIOCKOCTSIMH, PACCTOSHHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSHHME MEXAY NPSIMBIMH, PACCTOSHHE MEXKTY




IUIOCKOCTSIMU; yYMEHHE HCHOJIb30BaTh IpPH PELIEHUU 3a/lad H3yUYCHHbIE
GbakThl U TeopeMbl MJIAHUMETPUHU; YMEHHE OLIEHHBATh pPa3Mepbl OOBHEKTOB
OKpPYXAaloIIero MHpa; CTPOUTh MaTeMaTHYEeCKHE MOJEIU C TOMOIIbIO
FeOMETPUUYECKUX TMOHSATHM M BEJIUYMH, pEIlaTh CBSI3aHHBIE C HUMHU
MPaKTHYECKHE 3a/1a4H
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YMeHue omnepupoBaTh MOHATHSAMM: IUIOMAAL (GUTYpBl, 00BEM (UTYPHL,
MHOTOTPaHHHK, TPABHJIBHBI MHOTOTPAHHUK, CEYEHHWE MHOTOTPAHHUKA,
KyO, mNapajulenenuunesn, npu3Ma, nOupamuaa, (urypa U IMOBEPXHOCTb
BpAlLllEHUs, LWINHAP, KOHYyC, wap, cdepa, Iuomanb chepsl, IUIOMAab
NOBEPXHOCTU TMHMPaMMJbl, TPU3MBI, KOHycCa, LWIMHIpPA, O00BEM KyoOa,
IOPSAMOYTOJIBHOTO  MapajuleJienuIeaa, MUPaMuAbl, NPU3MBblL, LWIKHApA,
KOHyca, Iapa, pa3BépTKa IMOBEPXHOCTH, CEYEHUS KOHyca M LWIMHApA,
napajjielbHble OCH WM OCHOBaHMIO, CEYeHHe Iapa, IUIOCKOCTb,
Kacaromascsi cdepbl, LMIMHIPA, KOHYCa; YMEHHE CTPOUTb CEueHHe
MHOTOIpaHHMKA, M300pa)kaTb MHOTOTPaHHMKH, (UIYypbl M IMOBEPXHOCTH
BpAILEHUS, UX CEUEHMsI, B TOM YHCJIE C MOMOIBIO 3JEKTPOHHBIX CPEJCTB;
YMEHUE MPHUMEHATh CBOWCTBA I'€OMETPUYECKUX (UTYpP, CAMOCTOATEIBHO
(GopMyIHpOBaTH ONpEAETICHUsI U3y4aeMbIX (UTYp, BBIIBUraTh THIOTE3BI O
CBOMCTBAX M MPHU3HAKAX T'EOMETPUYECKUX (UTYp, OOOCHOBBIBATHUIIH
ompoBepraTh HMX; YMEHHE MPOBOAUTH Kilaccu(ukauuioo Quryp 1o
pa3IMYHBIM  [PU3HAKAM, BBINOJIHATE HEOOXOAMMBIE JIOTIOJHUTEIIbHBIC
IIOCTPOEHHUS
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YMeHue  onepupoBaThb ~IHOHATHSAMM:  JIBKEHME B  IPOCTPAHCTBE,
napajieNbHblii MEePeHOC, CUMMETpPHUSl Ha IUIOCKOCTH W B IPOCTPAHCTBE,
IOBOPOT, TIpeoOpazoBaHMe M0100Us, NOAOOHBIE (UTYpPBI; yMEHHUE
pacrio3HaBaTh paBHbIE U TOJOOHBIE (UTYpPbI, B TOM YHCJIE€ B NPHUPOJE,
UCKYCCTBE, apXUTEKType; UCHOJIb30BATh €OMETPUUYECKHE OTHOIICHUS MPH
pelIeHNH 3ajad; HAaXOOUTh T'€OMETPHUUYECKHE BEIUYMHBI (JUIMHA, YTOI,
IUI0IAAb, 00BEM) IIPU PEUICHUH 337a4 U3 APYTHX y4eOHBIX MPEJAMETOB U U3
peanbHON KU3HHM; YMEHHE BBIYUCIATH T€OMETPUUYECKHE BEIHMUMHBI (JIMHA,
yroj, IJIOmanb, 00bEM, IUIOHIAJh MOBEPXHOCTU), HCIOIb3Ys H3Yy4EHHbIE
GopMyBI ¥ METOIbI, B TOM YHCIIE: IUIOIIAAb MMOBEPXHOCTH MUPAMUJIBI,
OpU3MbI, KOHyca, LWIMHApA, IUomans cdepel; 00bEM  KyOa,
NpSMOYTOJIBHOTO — TIapajUIeienuIieaa, MUPaMUAbI, TPU3MBL, [WIAHApA,
KOHYca, Il1apa; yMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX PUTyp
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VYMmenne ONCpUpOBaATh MOHATUAMHU: MPAMOYIroJibHasd CHUCTCMa KOOPAHHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPJMHATHI BEKTOpAa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa HAa 4YHCIIO, pa3jioKEHHE BeKTopa I0 0Oaswucy,
CKQJIIPHOE MPOM3BEJCHUE, BEKTOPHOE TPOM3BEICHUE, YIOol MEKIy
BCKTOpaMu; YMCHHUEC HUCIIOJIL30BATh BCKTOpHI:Iﬁ u KOOpIII/IHaTHBII\/JI METOO OJIs1
PEICHUA TCOMCTPUICCKHUX 3a/]ad U 3aaa4 APYyrux y‘IC6HBIX npeamMETOB
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YMenue BBI6I/IpaTb HOI[XOI[HH_[I/Iﬁ MCTO AJId pCIICHUSA 3aaadyu; NOHUMAHUC
SHAYMMOCTH MATCMATUKHW B M3YUCHUM TPUPOAHBIX H 06L[ICCTBCHHBIX




IPOLECCOB U SBJIEHUH; yMEHHE pAClO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, YMEHHUE MPUBOAUTH NMPUMEPhl MAaTEeMAaTUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MaTEMAaTUYECKON HAYKHU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D 10 MATEMATHKE
IIpoBepsiemMblii 31eMeHT COAEPKAHUSA
Kon
1 Uucna u BEIYUCIIEHUSA
1.1 | HarypanbHble u nemnble yncia. [Ipu3Haku 1eIUMMOCTH HETbIX YUCeT
12 Panmonaneupie  uncna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, TPOIEHTHI,
OecKOHEYHbIE TIepUoANYECKUe Apodu
13 Apudmerndeckuii KopeHb HaTypajabHOW cTeneHu. [leficTBus ¢ apudmeTrnaeckumMu
' KOPHSIMHM HaTypalbHON CTETIeHU
14 Crenenp c¢ wnensiM mnokazatesneM. CTeNneHb C palUMOHAIBHBIM IOKAa3aTEJIEM.
' CoiicTBa cTENneHn
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 | Jlorapudm uucna. JlecaTuaHbie U HATYpaIbHbIC JOTapU(MbI
JeiictBurenpHple  uncna. ApudMeTHUYECKHE ONepalud ¢ JACHCTBUTEIbHBIMU
1.7 | uucnamu. [IpubnuxEHHBIE BEIYMCICHHUS, IPABUJIa OKPYTIECHUS, IPUKHUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 | IIpeoOpa3zoBaHue BhIpaKCHUI
1.9 | KommnekcHble yncia
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 | Lensie u 1poOHO-palIMOHATILHBIC YPABHEHUS
2.2 | HppaunoHanbHbIE YpaBHEHUS
2.3 | TpuroHomerpuueckue ypaBHEHHUs
2.4 | Iloka3zaTenbHbIC U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 | Lensie u npoOHO-paIOHaIbHbIE HEPABEHCTBA
2.6 | HppammoHanabHbIE HEPABEHCTBA
2.7 | Tloka3zaTenbHbIe U JorapudMUUecKre HEPaBEHCTBA
2.8 | TpuroHomerpuieckue HepaBEHCTBA
2.9 | Cucrembl 1 COBOKYIMHOCTH YPAaBHEHU U HEPABEHCTB
2.1
0 YpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.1 . .
) Marpuiia cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaeauTens MaTpUIIbI
3 OyHKIUHN U TpaPUKH
11 OyHknus, cnocoObl 3amganus ¢QyHkiuu. ['padux dyHkinuu. BzaunmuHo oOpaTHbIe

¢ynkunu. YétHble 1 HeuéTHbIe GyHKUMU. [leproanueckue GpyHKINH




OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHWd QyHkuuu. Hymnm dyHkmm.
[TpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKH  MOHOTOHHOCTH  (DYHKITUH.

32 Makcumymbl 1 MUHUMYMBbl (yHKUMU. Haubonbliee m HauMmeHbllee 3HauY€HUE
(GYHKIIMY Ha IPOMEXKYTKE
33 CrenenHass (QyHKOHMS C HaTypajdbHBIM M IelbIM MoOKa3areneM. EE cBoiicTBan
' rpa¢uk. CBOHCTBa U TpauK KOPHS 71-0i CTENeHN
3.4 | TpuroHomerpuueckue QyHKLUUH, UX CBOICTBA U rpauKu
3.5 ITokazaTenpHas u torapudmudeckas GyHKIIUH, ©X CBOWCTBA U IPapUKH
16 Touku paspeiBa. AcumntoTsl rpagukoB ¢yHkuuid. CpolicTBa (QyHKIMIA,
' HETPEPHIBHBIX HAa OTPE3Ke
3.7 | TlocnenoBaTenbHOCTH, COCOOBI 3aJaHMs TOCJIE0BATEIbHOCTEN
3.8 | Apudmernueckas u reomeTprueckas nporpeccu. @opmyia CI0KHBIX MPOLEHTOB
4 Hayana maremaTtnueckoro aHaimsa
4.1 [TpousBoaHas ¢pynkiuu. [Ipon3BoaHbIe AeMEeHTapHBIX (PyHKINN
[IpumeHeHHe TPOM3BOIHOW K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTh H
4.2 | okctpemymbl. HaxoxaeHnne HanOOJBIIETO U HAUMEHBIIETO 3HaYeHUs] (YHKIUU Ha
OTpe3Ke
4.3 | IlepBooOGpa3nas. Murerpain
5 MHoO»xecTBa U JIOTHUKa
5.1 MHoOkecTBO, onepanuu HaJ MHOX)ecTBaMu. [{narpammsl Ditiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 | BeposiTHOCTD
6.3 | Komb6unaropuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTH
7.2 | IlpsiMble ¥ TIJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHororpaHHuKU
7.4 | Tena u noBEpXHOCTHU BpallleHUs
7.5 KoopauHats! 1 BEKTOPBI
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