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®enepanbHas paboyas mporpaMma o yueoOHoMmy npeamery «MaremaTukay
(6a3zoBbIil ypoBeHb) (mpeameTHas obOnacte «MaTtematuka U HH(OPMATHKA)
BKJIIOUAET IOSICHUTEIbHYIO 3aIllUCKy, COJep’KaHue OOydeHus, IJIaHUpPyEeMble
pe3yabTaThl OCBOCHHS IPOTPAMMBI 10 MaTeMaTHKE, TEMaTHUECKOE TIIAaHUPOBAHHUE.
[TosicHuTenpHas 3amMcKa oTpaXkaeT OOIIME LEeU U 3aJa4l U3yUYEHUsI MaTEeMaTUKH,
XapaKTEPUCTUKY MCUXOJIOTUYECKUX MPEANOCHUIOK K €€ N3y4YEeHHI0 00y4JaronuMucs,
MECTO B CTPYKType yueOHOro IIaHa, a TaKKe MOAXOJbI K 0TOOPY CoJep:KaHus, K
OTIPENIENICHUIO IUIAHUPYEMBIX pe3ysbraToB. CojepikaHue OOy4eHHs PACKPHIBAET
COJZIepKaTENbHbBIC JTUMHUH, KOTOPBIE MPEAaraloTcs A 0053aTeIbHOTO U3yYeHUs B
KaX/IOM KJlacce Ha YypOBHE cpenHero obmero oOpas3oBanus. I[lnmanupyemsie
pe3ysibTaThl OCBOEHMSI IMpPOrpamMMbl IO MaTE€MaTHUKE BKIIIOYAIOT JIMYHOCTHBIE,
MeTalnpeIMeTHbIE Pe3yJIbTaThl 32 BECh MEPHOJ OOyuYeHHUS Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHMs, a TaKK€ IPEAMETHbIE JOCTHXKEHUS OO0ydaromierocs 3a
KKl 1o 00y4yeHus.

HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1Mo MareMaTMKE Ha YPOBHE CpPEIHETro oOIero ooOpazoBaHUs
pazpadorana Ha ocHoBe @DPI'OC COO c¢ y4€TOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMM, MPEABIBIIEMBIX K MaTEMaTUYE€CKOMY OOpa3OBaHMIO, M TPaauLUN
poccuiickoro oopasoBanus. Peanuzaius nporpaMmmel o MaTeMaTUKe 00€CTIEUNBAET
OBJIAJICHUE KIIOYEBBIMH KOMIIETEHIUSIMU, COCTABJISIIOUIMMU  OCHOBY  JUIS
CaMOpa3BUTUS M HENPEPBIBHOTO 00pa30BaHMs, LETOCTHOCTh OOLIEKYJIbTYPHOTO,
JUYHOCTHOTO W TIO3HABATENbHOIO PAa3BUTHUS JIMYHOCTH oOOywaromuxcs. B
MporpaMMe MO MAaTEMATHUKE YUTE€Hbl MJEU U MoJiokeHus KoHuenuuu pa3BUTHs
MaTeMaTtuyeckoro obpaszoBanus B Poccuiickoit @enepanuu. B cooTBeTCTBUU C
Ha3BaHWEM KOHIIETIIMH, MaTeMaTH4yeckoe OOpa3oBaHME JOJKHO, B YaCTHOCTH,
IOPEIOCTABIIATh KaXJA0My OOyYaroIIeMycsi BO3MOYKHOCTb JOCTH)KEHHUS YpPOBHS
MaTEeMaTUYECKUX 3HAHHUM, HEOOXOIUMOTO ISl JalbHEUIeH yCHEIIHONW XU3HU B
obmiectse. IMeHHO Ha peleHre 3TOM 3a/1a4y HalleJIeHa IporpaMmma o MaTeMaTHKe
6a3oBoro ypoBHs. B snoxy nudposoit Tpanchopmaiuu Beex chep denoBeueckon
JeATEIbHOCTH HEBO3MOYKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3
0a30BOIl MaTEMaTHYECKON TMOJATOTOBKU. Y3K€ B IIKOJIE MAaTeMaTHKa CIYXHUT
OMOPHBIM TPEAMETOM JJISl U3YYEHHUS CMEXHBIX AUCIUIUIMH, & B KU3HHU IOCIE
IIKOJIBl PeaIbHOM HEOOXOJAMMOCTBIO CTAHOBUTCSI HENPEPBIBHOE 00pa30BaHUE, YTO
TpeOyeT MOJTHOIIEHHOM 0a30BOM 0011e00pa3oBaTEILHON MOATOTOBKH, B TOM YHCIIE
U MaTeMaTH4yecKoil. DTo OOYCIOBJIEHO TEM, YTO B HAIlM JHU PACTET YHUCIO
CHELUATBHOCTEN, CBA3AHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MATEMATHUKU: U
B c(epe SKOHOMHUKH, U B OM3HECE, U B TEXHOJOTMUYECKHX OONACTSIX, U Jaxe B
TYMaHUTApHBIX cdepax. Takum o00pazoM, Kpyr OOYYarOIIMXCS, IJIsi KOTOPBIX
MaTeMaThKa CTaHOBUTCA 3HAYMMBIM IPEIMETOM, CYIIECTBEHHO pPACIIUPSAETCS.
®denepanpHas pabouass mporpamma | Maremaruka. 10—-11 xmaccer (0a30BbIi
ypoBeHb) 5 IlpakTuueckass MOJE3HOCTh MaTEMaTHKW OOYCJIOBIIEHA TEM, 4TO €€



OpeaIMeToM  SABISAIOTCA  (yHAAMEHTaldbHbIE  CTPYKTYphl — HAIIero  MHpa:
MPOCTPAHCTBEHHbIE (POPMBI U KOJMYECTBEHHbIE OTHOIICHHS OT MPOCTEHUIIHUX,
YCBAaMBAEMBIX B HEMOCPEACTBEHHOM OIBITE, JO JOCTaTOYHO CJOXHBIX,
HEOOXOAMMBIX JJI PA3BUTHS HAYYHBIX U TEXHOJOTMUECKUX UJel. be3 KOHKpeTHBIX
MaTEeMaTUYECKUX 3HAHUW 3aTPyJHEHO NOHMMAaHWE TPUHIUIOB YCTPONCTBA U
UCIIOJIb30BAHUSI  COBPEMEHHOM TEXHUKHU, BOCHPHUSATHE U  HMHTEpIpETAIUs
Pa3HOOOpa3HOW COIUATBHOM, SKOHOMUYECKOH, MOJUTUYECKON HHpOpMaIINH,
Manod¢(eKTUBHA TOBCEIHEBHAS MMPAKTUYECKAs IeATEeIbHOCTh. KakoMy yenoBeky
B CBOCH JKM3HM TNPUXOIUTCS BBINOJHATH JOCTaTOUYHO CIIOKHBIE PAacyEThl U
COCTABJISITh HECJIOKHBIC AITOPUTMBI, HAXOIUTh HYKHBIE ()OPMYIIBI i IPUMEHSTH UX,
BJIQ/IETh MPAKTUYECKUMHU NMPUEMaMU T€OMETPUUECKUX M3MEPEHUN W MOCTPOCHHIA,
YUTaTh MHPOPMAIUIO, MIPEICTABICHHYIO B BUIY TaOJHI], AMarpaMM U TpaduKoB,
KUTh B YCIOBUSAX HEONPEICIEHHOCTH W TOHHMAaTh BEPOSTHOCTHBIM XapakTep
CllydallHbIX COOBITUH. OJHOBPEMEHHO C pacHIMpeHueM cdep NpUMEHEHUs
MaTeMaTUKd B COBPEMEHHOM oOuiecTBe BCE 0Oojee BaXHBIM CTaHOBUTCSA
MaTEMaTUYeCKU CTWJIb MBIIUICHHS, MPOSBIAIONIMICI B  ONpeneaEéHHBIX
YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHus MaTeMaTUKU B apceHasl MPUEMOB U
METOJ/IOB MBIIIICHUS YEJIOBEKA €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCA MHIYKIUSA U
NeAyKlus, 0000IIeHHe M KOHKpEeTH3alus, aHalu3 U CHHTE3, KiIacCUPHUKauus U
cuctemMaTuzanus, adctparupoBaHue W aHajgorus. OOBEKTHl MaTEeMaTHYECKUX
YMO3aKIIOYeHUH, TpaBWia HX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHM, CIOCOOCTBYIOT BBIPAOOTKE yMEHHUS (POPMYJIHpPOBATH,
OOOCHOBBIBaTh M JOKa3bIBaTh CYKIEHHUS, TEM CaMbiM DPa3BUBAIOT JIOTHUYECKOE
MBIIUICHHE. MaTeMaThKe NPUHAUICKUT BeAyllas poiab B (OPMHUPOBAHUU
AITOPUTMHYECKOW KOMITOHEHTBI MBIIIJICHUS W BOCITUTAHUM YMEHUU NEWCTBOBATH
M0 3aJaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATH HM3BECTHBIE M KOHCTPYHPOBATH
HOBbIE. B nporiecce perieHus 3aa4 — OCHOBHOM y4eOHO e TeIbHOCTH Ha ypoKax
MaTeMaTUKH — Pa3BUBAIOTCS TBOpUYECKAass M TPHUKJIAJHAS CTOPOHBI MBIILICHUS.
OOyueHne maTemMaTuke Ja€T BO3MOXKHOCTh Pa3BUBATh y OOyYaOLIUMXCSl TOUHYIO,
paIMoHAIbHYIO U HUH()OPMATUBHYIO peUb, yMEHUE OTOMPATh HAMOOJIEE MOAXOISIINE
S3BIKOBBIC, CHMBOJIMYECKUE, TpadUuecKre CPeACTBa IJIsl BHIPAKECHUS CYKIACHUMN U
HATJISTHOTO WX TpencTaBieHus. Heo0XouMbIM KOMITOHEHTOM OOIIIEH KYJIbTYPHI B
COBPEMEHHOM TOJIKOBAHMUHU SABJIIETCS OOlee 3HAKOMCTBO C METOJaMHU IMO3HaHUS
JNEHUCTBUTENLHOCTH, MPEACTABICHHE O MpEeAMETEe U METOJAE€ MAaTEeMaTUKH, €ro
OTJMYUSA OT METOJOB €CTECTBEHHBIX M TyMAaHHTAPHBIX HAyK, 00 OCOOEHHOCTSX
MPUMEHEHUST MAaTEMAaTUKH IS PEIICHUS HAYYHBIX M MPUKIATHBIX 3a1ad. Takum
o0pa3oM, mMaTemMaTH4Yeckoe 00pa3oBaHUE BHOCUT CBOW BKJIaa B (hOPMUPOBAHHE
oO1el KynbTyphl yenaoBeka. 3ydeHue MaTeMaTUK ClIOCOOCTBYET ACTETUYECKOMY
BOCIIUTAHUIO YEJIOBEKa, TMOHMMAHWIO KpacoOThl M H3SAIIECTBA MaTEMaTHYECKHX
paccyXIeHUN, BOCIIPUITHIO TEOMETPHUUECKUX (POPM, YCBOCHUIO UIEH CUMMETPUH.
denepanpHas pabouass mporpamma | Maremaruka. 10—-11 xmaccer (0a30BbId
ypoBeHb) 6 IIpuopurernpiMu 1iensiMu o0ydenust maremaruke B 10—11 kimaccax Ha
0a30BOM ypOBHE SBISIOTCS: (POPMUPOBAHUE IEHTPAIBHBIX MATEMATHYECKUX



MOHATUH (YUCII0, BETMYNHA, TeOMEeTprudecKas (purypa, mepemMeHHasi, BEpOSITHOCTD,
byHkuus),  obecrneuyuBarOUMX  MPEEMCTBEHHOCTb M MEPCIEKTUBHOCTh
MaTEeMaTUYeCKOro o0pa3oBaHus OOYYAIOMIMXCS, MOJABEACHHE OOyYaroluxcs Ha
JIOCTYITHOM JIJII HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3M MaTEMaTUKH U
OKpPYXaIOIlIEero MHpa, MOHMMaHWE MAaTEMaTUKH Kak 4YacTH OOIeld KyJIbTYyphl
YeJIOBEUECTBA; PA3BUTUE WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEM
oOy4JaronMxcs, TIO3HABATEIbHOW AaKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIIIUICHHSI, HHTEpEca K HM3YyYCHUIO MaTeMaTUKH, (OPMUPOBAHUE
GYHKIIMOHATBPHOM  MaTeMAaTHYEeCKOW TPaMOTHOCTH: YMEHHsI  pacliO3HaBaTh
MaTEMaTUYECKHUE aCMEeKThl B PEAbHBIX KU3HCHHBIX CUTYAIUSAX W MPU U3yUYCHUU
JIPYTUX YYEOHBIX TPEIMETOB, IMPOSIBICHHS 3aBHCHMOCTEH M 3aKOHOMEPHOCTEH,
bopMyIHpPOBaTh WX HA SI3bIKE MAaTEMATUKHA M CO3/1aBaTh MaTEMaTUIECKUE MOJICIH,
MPUMEHSATh OCBOCHHBIM MaTEeMaTHYECKUW ammapar Jis PEIIeHHus MPaKTUKO-
OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh U OICHUBATH IOJYYEHHBIC
pe3ynbTaTthl. OCHOBHBIMU JIMHUSIMHU cojep:kaHust matematuku B 10—11 kmaccax
ABIAIOTCS: «Hucna u BeUUCIEHUD», «Anredpay («Anredpandeckue BhIPRKCHUS,
«YpaBHeHHMsI U  HEpaBeHCTBay), «Hauama MaTeMaTH4YecKOro  aHaau3ay,
«T'eometpus» («['eomerpuyeckue ¢urypsl W UX CBOHCTBa», «M3mepenue
T€OMETPUYECKUX BEIMYHMHY»), «BepodaTHOCTh W craTtucTuka». JlaHHBIE JTUHUU
Pa3BUBAIOTCS TMapaJUIeIbHO, KaXJas B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJTHaKO HE HE3aBHCHMO OJ[HA OT JPYTOH, a B TCCHOM KOHTAKTE ¥ B3aUMO/ICHCTBHUH.
Kpome 3Toro, nx o0bequHAET JTOTHYECKAst COCTABIISIONIAS, TPAIUIIMOHHO TIPHUCYIIAS
MaTeMaTHKe W MPOHU3BIBAIONIAS BCE MaTEMaTHYECKHE KYPChI M COMIEpKATCIIbHBIC
munuu. ChopmynupoBanHoe B ®I'OC COO TpeboBaHUE «BIaJeHUE METOAaAMU
JIOKA3aTelbCTB, aJrOpUTMaMH pEIICHHUS 3aJad, yMEeHHEe (OpMyIHpOBaThH
OTIPE/ICIICHHS, aKCHOMBI M T€OPEMBI, TPUMEHATh WX, MPOBOIAUTH JOKa3aTCIbHBIC
pacCyXJIeHUsI B XOJIe PEIICHUS 3a/Jau» OTHOCUTCS KO BCEM y4eOHBIM Kypcam, a
dbopMHpOBaHUE TOTUYECKUX YMEHUHN pacTpeesieTcsl I0 BCEM TojjaM oOy4eHHs Ha
ypoBHE cpemaHero obmero obpasoBanus. B coorBerctBUM ¢ DPI'OC COO
MaTeMaTHKa SBJISIETCS 00513aTebHBIM MPEAMETOM Ha JIAHHOM YPOBHE 00pa30oBaHUsI.
[Iporpammoii mo mMaremMaTke MpeaycMaTpuBaeTCs U3yuyeHrue y4eOHOro npeamera
«MaremaTtuka» B paMkKax TpEX yueOHBIX KypcoB: «Aunrebpa W Haudana
MaTeMaTU4YecKoro aHamuza», «l'eomerpusi», «BeposTHOCT, W CTaTUCTUKAY.
dopMUpOBaHUE JIOTHUECKUX YMEHHH OCYIIECTBIISICTCS HA TPOTSHKEHUU BCEX JIET
oOy4yeHHsT Ha YPOBHE CpeaHero oOIiiero oOpa3oBaHUs, a AJIEMEHTHI JIOTUKH
BKJTFOYAIOTCS B COJIEp KaHUE BCEX Ha3BaHHBIX BBIIIE YIeOHBIX KypcoB. OOIee uncio
4acoB, PEKOMEHJOBAHHBIX Il U3yueHus1 mareMatuku — 340 yacos: B 10 kiacce —
170 gacos (5 yacoB B Heeno), B 11 kimacce — 170 vacoB (5 4acoB B HEEIIO).
HEJIA U3YUEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajsa MaTeMaTHYECKOTO aHaln3a» SBJSETCS OJHUM W3
HanOoJIee 3HAYMMBIX B MPOTPAMME CTapIIeH MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBHI,
OH O0O0ecCleynBaeT MHCTPYMEHTAJIbHYIO 0a3zy Il M3y4YeHHUs BCEX €CTECTBEHHO-



HAYYHBIX KYpPCOB, a C APYTrOdl CTOPOHBI, (POPMUPYET JOTUYECKOE M aOCTPaKTHOE
MBIIUICHUE Y4YalllUXCsl Ha YpOBHE, HEOOXOJUMOM JJisi OCBOEHHS KypCOB
uH(GOPMaTUKHU, 00IIIECTBO3HAHUS, HICTOPHH, CIOBECHOCTH. B paMkax maHHOTO Kypca
y4dalyecs OBIAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM HAayKH, KOTOpas
(dopMyIupyeT CBOM JOCTUKEHUS B MAaTEMATUYECKOUN popme.

Kypc ainredpsl 1 Hagasl MaTEMaTUYECKOrO aHAJIM3a 3aKJIabIBAET OCHOBY AJIS
YCIICITHOTO OBJAJCHUS 3aKOHAMHU (U3UKH, XUMHUHU, OHOJOTHUH, TOHUMAaHUS
OCHOBHBIX TEHJEHIMM HSKOHOMHMKM U OOIIECTBEHHON JKU3HH, IO3BOJSET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LIU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIB30BaTh UX B IOBCEIHEBHOW JKM3HHU. B TOXe Bpems OBIaIeHHE
aOCTpaKTHBIMH M JIOTHYECKHM CTPOTMMH MAaT€MAaTHYECKHUMH KOHCTPYKLHSAMHU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKACHUSI, UCIIOJIb30BATh 0000IIEHNE U KOHKPETH3alUIo, abCTparupoBaHue U
aHaJIOTHI0, (OPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIIEHHE. B Xone nuyueHus
anreOppl M Hadal MaTEeMaTHYECKOro aHajln3a B CTaplUedl IIKOJE Yydalluecs
IIOJIyYalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 334a4, CaMOCTOSITEIBHOTO
IIOCTPOCHUSI MAaTEMaTUYECKUX MOJEJIEH PEANbHBIX CHTYallM W WHTEPIpETalun
IIOJIyYEHHBIX  PELICHUM, 3HAKOMATCA C  [pUMEpaMU  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH B IPUPOAEC, HAyKe MU B MCKYCCTBE, C BBIJAIOLIMMUCS
MAaTeMaTUYECKUMU OTKPBITUSAMH U KX aBTOPAMH.

Kypc oOnagaeT 3HAYMTEIbHBIM BOCHUTATENBHBIM IMOTEHUUAJIOM, KOTOPBIMA
peanusyercs Kak yepe3 y4eOHbI MaTepuai, clocoOCTBYIOUIMI (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUs, TaK W dYepe3 crneuuduky ydeOHOH AesaTenbHOCTH,
TpeOyroleil CaMOCTOSITEIIBHOCTH, aKKypaTHOCTH, IIPOOJIKUTEILHON
KOHIICHTPAIM BHUMAaHUs U OTBETCTBEHHOCTH 3a MTOJYYEHHBIN PE3YIIbTAT.

B ocHOBe MeToaMKHN 00y4eHHs anredpe U HayajaM MaTeMaTH4YEeCKOro aHaIn3a
JIEKUT ACSITEIbHOCTHBIN NPUHIUI 00YUYESHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHaIN3a» BKIIIOYAET
CIIENYIOIUE CONEPKATCIBHO-METONUYECKUE JIMHUKA: «YHcla ¥ BBIYUCICHUSY,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maTemaTnyeckoro
aHanu3a», «MHOXKeCTBa U JIOTUKa». Bce OCHOBHBIE COACPKATEINBHO-METOAUYECKUE
JVUHUM M3Y4alOTCs Ha TMPOTSHKEHUH JABYX JIET OOy4deHHMs B CTaplled LIKOJIE,
€CTECTBEHHO JOIOJIHASA APYT APYyra U IOCTEIIEHHO HACHIIAsACh HOBBIMU TEMAaMU U
paznenamu. JlaHHBIA KypcC SIBJIIETCSI MHTETPATUBHBIM, MOCKOJIbKY OOBEAUHSIET B
ceObe  comepKaHWE HECKONbKMX  MAaTeMaTH4eCKMX JUCHMIUIMH:  anreopa,
TPUTOHOMETPHUS, MATEMATUUECKUIM aHAJIU3, TEOPUsI MHOKeECTB U Ap. [Io mepe Toro
KaK yyalluecs OBJIaJIeBalOT BCE Oosiee MMPOKUM MATeMaTHYECKUM amnmnapaToMm, y
HUX TIOCJIEIOBATeNIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYIO MOJIENb PEAJIBHOW CUTYallMU, IPUMEHATh 3HAHUS, TIOJIYYEHHBIE B



Kypce «Anrebpa u Havajga MaTEMaTHYECKOrO aHajiu3ay, Ui pelleHus
CaMOCTOSITENILHO ~ C(OPMYJIMPOBAHHOM MaTeMaTH4eCKOW 3aJaud, a 3aTeM
UHTEPHPETUPOBATH NOJYYECHHBIN PE3yJIbTaT.

CopnepxaTenbHO-MeTOANYECKass JTUHUA «YUucna U BBIYMCIEHUS» 3aBEpILIACT
dbopMHpoBaHUE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTO B OCHOBHOW mmiKojie. B crapmieli mikoie oco0oe BHUMAHUE YIEISIETCS
(GOpMUPOBAHNIO TPOYHBIX BBHIYMCIUTENBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTEIBHOIO YHCIA, YMEHUE
pPAalMOHAJIBHO BBINOJIHATh JIEUCTBUS C HHUMH, J€JaTh NPUKUIKY, OLIEHUBATH
pesynbTar. OOyuarommuecs: MOMy4YalOT HaBBIKM MNPUOIMKEHHBIX BBIYUCICHHM,
BBITIOJTHEHUS JICMUCTBUM C 4YHCIaMH, 3alUCaHHBIMU B CTaHIapTHOM (opme,
VCITOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHHI.

JIunus «YpaBHEHUsS M HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi B CTaplield IMIKOJie, IOCKOJIbKY B KaXJOM pazJiele MpOorpaMMbl
IPETYCMOTPEHO PELIEHHWE COOTBETCTBYIOIIMX 3anad. OOyuaromuecs OBIaJ€BaIOT
pa3NUYHBIMU METOJAaMU PEIICHUS UENbIX, PAlMOHAIBHBIX, WPPALHOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPaBEHCTB U X cucTeM. [lomydeHHbIe YMEHNS UCIIOJIB3YIOTCS IIPH UCCIIEN0BAaHNN
(GYHKIMI ¢ NOMOUIbIO MPOU3BOJHON, PEIICHUH MPUKIAJHBIX 3a/Jad W 3a/1ad Ha
HaxXOXXJEHUE HauOONBIIMX W HAUMEHbIIMX 3HadeHUud (QyHkouu. JlanHas
collepKaTellbHasl JIMHHUS BKJIIOYaeT B ce0s Takke (QOpMUpPOBaHUE YMEHUI
BBITIOJIHATh pacy€Thl 1Mo ¢GopmysaMm, MpeoOpa3oBaHUsl IEIbIX, PAIMOHAIbHBIX,
UppAIMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUI, a TaKKe BBIPAKECHUMH,
COJEpKallMX CTENEHU U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepHuaia IpOUCXOIUT ajdbHEeNIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS Y4YallUXcs, (OPMHUPYIOTCS HaBBIKM JEAYKTHBHBIX PaCCYKIECHUM,
paboThl C CHMBOJIBHBIMU (OpMamMH, MpPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPAaBEHCTB. AnreOpa npennaraet 3QPpeKTuBHbIC
WHCTPYMEHTBI ISl pEUIEHUS MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxxarenpHo-MeToauueckass JuHUA «DyHKIMM W TpaQuKW» TECHO
NIEPEIUIETAETCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBbKY B KAKOM-TO CMBICIIE 3a1a€T
MIOCIIEIOBATEILHOCTD U3YUEHHS MaTepruaiia. M3yueHne CTeneHHOM, MOKa3aTeIbHOM,
Jorapu(MUYECKOH U TPUTOHOMETPUYECKUX (DYHKIMM, UX CBOMCTB U TpaduKOB,
UCIOJIb30BaHUE (DYHKIMI Ui pelieHus 3aiad U3 JPYrux y4eOHbIX MPEAMETOB U
peanbHOW >KM3HM TECHO CBS3aHO KaK C MAaTeMaTHYECKUM AHAIW30M, TaK U C
pellieHneM ypaBHEHHMI W HepaBeHCTB. lIpu 3ToM Oosbllioe BHUMaHUE YIENAeTcs
(bopMHUPOBaHUIO YMEHUS BBIPAKATh (hOpMyIaMu 3aBUCUMOCTH MEXKTY Pa3IMYHBIMU
BEJIMYMHAMH, HCCJIEA0BAaTh IOJYYEHHbIE (PYHKUIUU, CTPOUTh UX TIpaduku.



Marepnain 3Toi coAepKaTeIbHON JUHNN HALIEJIEH HA PA3BUTUE YMEHUM U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKIY BEJIUYMHAMH B pa3InyHOU (opme:
aHAJIMTUYECKOW, rpaduueckod u cioBecHo. Ero wusydenuwe cmocoOCTByeT
Pa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTM K O0O0OOIIEHHI0 U
KOHKPETH3al1H, UCTIOJIb30BAHUIO aHAIOTHH.

CopnepxarenpHass JuHuA «Hauana MareMaTHyecKkoro aHaiu3ay IO3BOJISIET
CYLLECTBEHHO PACIIMPUTh KPYyr KaK MAaTEeMAaTHYECKUX, TAK U NPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YYaroIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEN0BAaTh U
CTPOUTH rpauKu (pyHKLNMN, OIPEAENATh UX HAaHOOJIbIINE U HAUMEHBIIINE 3HAUEHUS,
BBIUUCIIATH IUIOUAAd QUIYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTU M YCKOPEHUs
npoueccoB. JlaHHas conep)KaTellbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOEHUSI MaTEeMaTHYECKUX MOJENIEH pEAbHbIX CUTYalMi, HaXO0XIACHUS
HaWJIy4ylIero PEelIeHUs] B MPUKIAIHBIX, B TOM YHMCIIE COUMAIBbHO-I)KOHOMHYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOIO aHaju3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPAaKTHOTO, (POPMaIbHO-IOTUYECKOTO0 U KPEATUBHOIO MBIIUICHHUS,
(bOopMHpPOBaHUIO YMEHUI pacO3HABATh MPOSBIICHUS 3aKOHOB MAaTEMAaTUKU B HayKe,
TEXHUKE U HUcKyccTBe. OOydarommuecs y3HAIOT O BBIJAIOIIMXCSA pE3yJbTaTax,
IIOJIYYEHHBIX B XOJI€ Pa3BUTHS MATEMATHKHU KaK HAYKH, U UX aBTOPaXx.

CopeprkarenpbHO-MeTOANYECKasl TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  3JIEMEHTaM TEOpPUM  MHOXKECTB. [€OpeTHKO-MHOKECTBEHHbBIE
IPEICTABIICHUS MTPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpPEaararoT
Haubosiee YHUBEPCAJIbHBINA A3bIK, OObEIUHIIONINI BCE pa3Jesbl MaTEMATUKU U €€
IIPWIOKEHUN, OHU CBS3BIBAIOT Pa3HblE MATEMaTUYECKUE AUCLUIUIMHBI B €IMHOE
nenoe. I1o3ToMy BaXHO AaTh BO3MOXKHOCTH IIKOJIBHMKY ITOHMMAaTh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BAaTh €ro s
BBIPQKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa m Havajma MaTeMaTHUYECKOTO aHalW3a» HPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTE€MaTH4YECKOIO0  MOJEIMPOBAHUS, KOTOpBIE IPU3BaHbI
c(hOopMHpPOBATh HABBIKK MOCTPOEHUSI MOJENIEH pealbHbIX CUTYallui, UCCIIETOBAHMS
TUX MOJEJIEH C NMOMOUIBIO ammapaTra ajareOpbl U MAaTeMAaTUYECKOTO aHaluu3a U
WHTEPHPETALNN OJYYEHHBIX pe3yIbTaTOB. TaKkue 3aaHKsl BIUIETEHbI B KaXKIbIH U3
pa3ze’0B IPOrpaMMBbl, MOCKOJIBKY BECh MaTepUaj Kypca IUPOKO UCTIONb3YETCs IS
pelleHus] NPUKIAIHbIX 3adad. [Ipu pemeHun pealbHbIX NPAKTUYECKUX 3a7ad
ydaliecs: pa3BUBAalOT HAOIIOAATENBbHOCTh, YMEHHUE HAaXOAWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000LIATh M KOHKPETH3UPOBAThH
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOIECCe M3YyUEHHUs BCeX TeM Kypca «Anredpa v Havaia
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



B yueOHOM 1TU1aHE Ha M3yYeHUE Kypca anreOphl M Ha4all MAaTeMAaTHYeCKOTO aHATN3a
Ha 0a30BOM YpOBHE OTBOJIUTCS 2 yaca B HeAento B 10 kiacce u 3 yaca B HEJICINIO B
11 kmacce, Bcero 3a jBa rojga ooydenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoOHANBHBIMU YKCIAMU, TPEOOPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTAaTa BIYMCICHAM.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypalbHOW  creneHd.  JleicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHuEe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienme HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppalMOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

IIprMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKU U pealbHOW XKU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHui pynkunu. Hymm Qynkumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



Tpuronomerpuueckass OKPY>KHOCTb, OIPEJAEICHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXkecTBamH. Jluarpammbl Jiinepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH LENBIX YHACEIL.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COJEpXKAIIUX CTENEHU C PalUdOHAIbHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpruMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKH

Oyukius. [lepuoanueckue pynakimu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl 1 MUHUMYMBbI (yHKUMH. HambGosblnee u HauMmeHblllee 3HAUYEHHE
(GyHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpruyeckure QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB (PYHKIMHA 7Sl pEeLICHUS] YPAaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepsiBabie ¢pyHKIMH. MeTO HHTEPBAIOB IS PEIICHUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid W (usmdyeckuid cmbici. Boruucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, IIECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEILICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpyzoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUCHTAaIlMEl Ha MPUMEHEHUE MAaTeMaTHYECKUX 3HAHUW JUIs PEIICHHS 3aJay B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIS1 OKPYKAOLIEH CPEBI.

[leHHOCTH HAYYHOTO NMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM M  OONIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUEeCKOW JESITeIbHOCTH, ATarloB €€
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTYypOM KaK CpPEJCTBOM IIO3HAHUS MUDPA;
TOTOBHOCTBIO OCYILECTBIIATh IMPOEKTHYIO M HCCIENOBATENbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTePU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYXHCaAlowe2o0  Mupa,  NpUMeHeHue  102UY4eCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeeCHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIM  IMPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISBJISITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONCHUSX U YTBEPKIACHHSIX;
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIFOUECHUH 110 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKACHHUNA (MIPSAMBIC U OT MPOTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIE€HUS U BBIBOJBI

BBIOMpATh CIOCOO perieHus yuyeOHO#M 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpPATh Hauboiee MNOAXOAAIIMN ¢ Yy4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBrle nccenoBaTelIbcKue JeUCTBUS:

WCITOJIB30BaTh BOTIPOCKHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHWS,
dbopMyIMpoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHUBOpPEYHUE, MpodIeMy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (HOpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOTUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJIICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUST U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCIEAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIIECCa, a TAKXKE BBIJBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH Me()UIIUTH HHPOPMAIIMH, TAaHHBIX, HEOOXOIUMBIX JIJIT OTBETAa HA
BOIPOC U JJISI pEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(DOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHUpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanonuvie KoMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYATOUWUXCSL.
OoOuenue:

BOCIIPUHUMATH U POPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUU C YCIOBUSIMU
U LeJIIMH OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHHUS
B YCTHBIX U NMMCBMEHHBIX TEKCTax, 1aBaTh MOSCHEHUS IO XOAY PELICHUS
3a7a4M, KOMMEHTUPOBATh MOJIYYCHHBIN PE3YIIbTAT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aéMOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSMH JPYTHX
YYaCTHHKOB JHaiora, OOHApYXUBATh pa3Indue W CXOJICTBO TMO3WIIUN; B
KOPPEKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
MPEACTABIATh  pPE3yJabTaTbl  PELICHUS  3a4a4yd,  JKCICPUMEHTA,
UCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOATEILHO BEIOMPATh POPMAT BBICTYIUICHUS
C yu€TOM 3aJa4 MPE3eHTALNN U OCOOEHHOCTEH ayTUTOPUH.

CoTpyaHUYECTBO:

MMOHUMATh M UCITOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW U HHIUBHTYaTbHOM
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOM
NEeSATEeIbHOCTH, IUJIAHUPOBATh OPraHU3allMi0 COBMECTHOM  paboThI,
pacmpenensaTh BHIbI paboT, JAOrOBapWBaTHCSA, OOCYKIATh TMPOIECC H
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEUCTBHSI C APYTUMH YWICHAMHU KOMaH/IbI; OIICHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHUSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTIO8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOB TUYHOCHIU.
Camoopranuzanus:

COCTAaBJIATH IJIAH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peucHus C

y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMU TO3HABATEIbHOM pediekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIEeCKOM 3a/1auu;



e TPEABHUAECTH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTb ITPHU PELICHUH 3a4a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JIAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEN;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTroO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00ECIedMBaTh JTOCTHIKCHUE
CJICYIOIINX MPEAMETHBIX 00pa30BaTEIBHBIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCIECHUS, UCTIOIb3YS MPAaBUIa OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTeslieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOAAUIYIO (DOpPMY 3aMKCU TEUCTBUTENBHBIX YUCEN JJIS PELIECHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh MNOHATHSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoInonHsATh mpeoOpa3oBaHUs IENbIX, PALMOHAIBHBIX W HPPALUOHATBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTe HAyKH U PeabHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXXEHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, MHCCIEI0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUSAMHU: (YHKILHUS, CIIOCOOBI 3a7aHusl (YHKIHHU, 00JIacTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUSAME: YETHOCTD M HEUETHOCTh (PYHKLINU, HYTU (PYHKIUH,
IPOMEKYTKH 3HAKOMIOCTOSIHCTBA.

Hcnonb3oBath rpaguky GyHKIUHI U1 pelieHus ypaBHEHHIA.

CtpouThs U uuTaTh rpa@UKu JTUHEHHON (QYHKIMU, KBAAPATUUHON (PyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEITUUYUHAMH.

Hauaja maTeMaTH4yecKoro aHajimu3a

OmnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apuUPMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cymma 6€CKOHEYHO yOBIBAIOIIECH T€OMETPHUECKON MPOTPECCHH.

3anmaBath MOCIEAOBATEIHLHOCTH PA3IMIHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIENOBATENILHOCTEN U MPOTPECCUM ISl pEIICHUs
pealibHBIX 33aJa4 MPUKIAJHOTO XapaKTepa.

MHno:xecTBa H JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar AJis ONMMCAaHUS PeaIbHbIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX YYEOHBIX IIPEIMETOB.

OnepupoBaTb  NOHATHUSAMHU:  OINpEAETICHUEe,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

Yucia v BBIYUCICHUSA

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, II€J0€ YHUCIO; HCIOJIb30BATh
MPU3HAKU JICJIMMOCTH LIEJBbIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSAMU: Jorapu(dm uucia, AECATUYHBIE U HATypaJbHbIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA



[IpumensaTy cBoicTBa CTemeHM i MpeoOpa3oBaHUs  BbIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHME W HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKallUX JOrapu(msbl;
ONEPUPOBATh MOHATUSAMU: JIOTAPU(PMHUUECKOE YPaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPAaBHEHUN JUIsl pELICHUS IPAKTUYECKUX 3a1a4.

HaxonuTte pemeHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEM PalMOHAJIBHBIX
YPaBHEHUW U HEPABEHCTB.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDQXXCHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3aJayH,
UCCJIEIOBATh NIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM alllapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKHM OJKCTpeMyma (yHKIUU, HauOosblliee U
HauMEHbIllee 3HAueHHUS (QYHKIUM Ha TPOMEXKYTKE; MCIONb30BaTh HUX I
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU IpauKoM.

OnepupoBath MOHATUAMM: TpadUKH NOKA3ATEIbHOM, JIOrapupMUUecKoil u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS YPABHEHUNM U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM TUIOCKOCTH TpadUKU JIMHEWHBIX YPaBHEHUN U
WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS UCCIEIOBAHMUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
UCIIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHON IJIs1 pelIeHUs
3aj1ay.

HaxonuTh mpon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIMH, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO IJISl UCCIIEN0BaHUS GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThl UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErO PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh MOHATUSIMU: TEpBOOOpa3Has M  HHTErpajig; IOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI HHTErpaia.



HaxonuTs nepBooOpas3HbIe AIEMEHTAPHBIX (PYHKIINHN; BEIYUCIISATH HHTETPAT 110
dopmyne Herorona—Jleitbuuma.

Pemrate mpukiagHbIC 33124, B TOM YHUCIE COLMATBHO-YKOHOMUYECKOTO U
(u3MUECKOTrO XapakTepa, CpeACTBAMH MATEMAaTHYECKOTO aHAITU3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunuyecTBo JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM 4acoB (undposbie)
n/m mporpamMmsl odpa3oBaTe/bHbIE
Bcero
pecypchl
MHo)kecTBa palMOHAIIbHBIX U
1 JICUCTBUTEbHBIX YUCET. 14 bubmuorexka [JOK
PauvoHansHbIE ypaBHEHUS U https://m.edso00.ru/1568aba3
HEpaBEHCTBA
) Oyukuuu U rpadpuku. CTeneHs ¢ 6 bubmuoreka [JOK
IICIBIM ITOKa3aTeIeM https://m.edsoo.ru/1568aba3
Apudmerndeckuii KOpeHb N—oit
3 creneHy. MppanroHaabHbIe YpaBHEHUS 18 bubmorexa HOK
- ppatt P https://m.edso00.ru/1568aba3
1 HEpaBEHCTBA
DopMyibl
4 TpUTOHOMETPHH. TpUTOHOMETPUYECKIE 22 bubmorexa HOK
p pHH-Ip p https://m.edsoo.ru/1568aba3
ypaBHEHUs
5 IlocnegoBaTenbHOCTH U IPOrPECCUU 5 bubmorexa HOK
a porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06001IEHNE, 3 bu6mmoreka [IOK
CHCTeMaTH3allus 3HaHUI https://m.edsoo.ru/1568aba3
OBHIEE KOJIMYECTBO YACOB I10O 68
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11 KJIACC

KoauuectBo
Ne HaumenoBaHue pa3jiesioB U YACOB dyeKkTpoHHbIe (LM POBbLIE)
n/m TeM NMPOrpaMmbl o0pa3oBaTejibHbIE PeCypPChl
Bcero
Crenens ¢ pallMOHAIbHBIM
1 rokasareiieM. IlokazaTenbpHas 12 Bbubnuoreka [IOK
¢ynkuus. [TokazarenbHbie https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPAaBEHCTBA
Jlorapudmuueckas GpyHKIIHS.
2 .HOFapl/IiMI/I‘-IeCKI/Ie s 12 bubmmorexa LHOK
p https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
TpuronomeTpudeckue
3 GyHKIMY 1 UX TpaduKy. 9 bubnuoreka [JOK
Tpuronomerpuueckue https://m.edsoo.ru/f11c4afd
HEPABCHCTBA
[IpousBoanas. [Ipumenenue bubmuorexa [JOK
4 _ 24
MIPOU3BOIHOM https://m.edsoo.ru/fl1c4afd
5 HHTerpan u ero npuMeHEHUS 9 bubmmorexa HOK
P P https://m.edsoo.ru/f11c4afd
. bubmuorexa [JOK
6 CHeTemb ypasHeHHil 12 https://m.edsoo.ru/f11c4afd
7 HatypanbHBIe U 1IeJIBIE YKCIa 6 bubmorexa [JOK
P H https://m.edsoo.ru/f11c4afd
8 [ToBTOpenue, 06001IIEHNE, 18 bu6nuoreka [IOK
CHCTEeMAaTH3aI1s 3HAaHUU https://m.edsoo.ru/f11c4afd
OBHIEE KOJIMYECTBO HACOB 102
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KosmuectBo 3
° JIEKTPOHHbBIE N (PpOoBbIE
Tema ypoka qaCOB p uudp
n/n o0pa3oBaTe/bHbIE PeCypChl
Bcero
MHOXECTBO, OIICpalliy Hall
1 MHOKECTBAMH ILI;Iar aMMBbI 1 bubmmorexa [JOK
. ' p https://m.edso0o.ru/746d5dce
Ditnepa—Benna
PanmonanbsHble uncna.
9 OOBIKHOBEHHBIE U JIECITUYHBIE 1 bubnuorexa [JOK
poOu, IPOLIEHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MePUOANYECKHE 1podu
Apudmerndeckue onepauu ¢
3 palMoOHAIBHBIMH YHCIIAMH, 1 bu6mmoreka [JOK
peoOpa3OBaHUS YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPa)KCHUI
[Ipumenenue qpobeii U MPOIEHTOB
4 JUTSI pelleHus IPUKIIAHBIX 3a/1a4 U3 1 bubnnoreka [JOK
Pa3JIMYHBIX OTpAcied 3HAHUM U https://m.edsoo.ru/44dd1046
peanbHOU KU3HU
5 BxoaHast KoHTpobHas paboTa 1
JlelicTBUTENbHBIC YHCTIA.
6 PanmonansHbIC 1 UppaIMOHATILHBIC 1 bubmorexa HOK
pp https://m.edso0.ru/2f36a36f
qucna
7 Apudmerrueckue ornepaum ¢ 1 bub6nuorexa [IOK
JIECTBUTEIIbHBIMU YHCIIaMU https://m.edsoo.ru/a97a12d9
[TpubnnxKEHHBIE BEIYUCIICHUS,
8 MpaBUjia OKPYIJICHUS, IPUKUIKA U 1 bubmmorexa [TOK
p 24 » TIPHKHA . https://m.edsoo.ru/cb723fbd
OIICHKA PE3yJIbTaTa BHIYUCICHUIN
9 ToxkgecTBa U TOXKIECTBEHHBIE 1 bu6mmoreka [IOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
bu6mmorexa [IOK
10 1
¥ PaBHEHHE, KOPEHD ypaBHEHIS https://m.edsoo.ru/11ac68be
11 HepaBeHcTBO, pelieHre HepaBeHCTBa 1 bubmmorexa [TOK
p ds P https://m.edso0.ru/50bdf26d
bubmuoreka [JOK
12 M 1
CTOML MHTEPBATIOn https://m.edsoo.ru/775f5d99
Pemenue nensix u [poOHO-
B AP . bubnuorexa [JOK
13 palOHAIbHBIX YPABHEHUH U 1

HCEPAaBCHCTB

https://m.edsoo.ru/6ec7al07
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KontposnbHas paboTa mo teme
"MHoecTBa palluOHAJIBHBIX U

14 eHCTBUTENIbHBIX YHCEI Bubmmorexa LIOK
A ] https://m.edsoo.ru/1914a389
PannonansHble ypaBHEHUS U
HEpaBeHCTB"
OyHKIMSL, CIOCOOBI 3aJaHUs
15 b YHK HI/II/I B3anmuo 06H aTHBIE bubmmorexa [JOK
o FHIE P https://m.edsoo.ru/226eeabf
byHKIUN
I'padux ¢pynkuu. O6mactb
16 OnpeJIeJICHUSI U MHOKECTBO bubmmoreka [JOK
3HaueHud pynkuuu. Hynu ¢pyHkmm. https://m.edsoo.ru/763e75ee
[TpoMexyTKH 3HAKOIOCTOSIHCTBA
N N bubmuoreka [JOK
17 4
STHbIC 1 HEUETHBIC yHKLHH https://m.edsoo.ru/ff4564ad
CreneHs ¢ LIeNbIM [10Ka3aTEeIeM.
18 CrangaprHas ¢popMa 3arucu bubmmorexa [JOK
. P p https://m.edso0.ru/66446d3e
JEHCTBUTENHLHOTO YnCIa
Hcnons3oBanue noaxonauiein
19 (hopMBI 3aTMCH JCHCTBUTEIHHBIX bubmmorexa [IOK
YUCEN JUISl PEILCHUS PAKTUYECKUX https://m.edsoo.ru/6eadc6fl
3a/1a4 U MpeICTaBICHHS TaHHBIX
Crenennas KIWS C HATypaJbHBIM
20 1 1EJIbIM no(}()LHaTI;neM Eé lezoﬁcma Bubmorexa LIOK
5 ’ https://m.edsoo.ru/3f25a047
u rpaduk
21 Apudmernueckuit KOpeHb bu6nuorexa [IOK
HaTypaJIbHOU CTENEHU https://m.edsoo.ru/d82c36d4
29 ApudpmeTrueckuii KOpeHb bubnnorexa [JOK
HaTypaJIbHOM CTENEHU https://m.edsoo.ru/fe7fc4db
CgoiicTBa apuPMETHIECKOTO KOPHS bubnmnoreka [JOK
23 .
HATYpaJbHOW CTENEHU https://m.edsoo.ru/d0f0b260
24 CoiicTBa apu(MeTHIECKOro KOpHs bubnunoreka [JOK
HaTypaJIbHOU CTENECHU https://m.eds00.ru/c3389865
o5 CgoiicTBa apuPpMETHIECKOTO KOPHS bubmuoreka [JOK
HaTypaJIbHOM CTENEHU https://m.edsoo.ru/444c4b9c
26 KonTponbnas padora no utoram | bubmuorexa [IOK
MOJIyTOus https://m.eds00.ru/54b815c5
97 JleiicTBust ¢ apuMeTHUECKUMU bubnmoreka [JOK
KOpHSIMU N—OU CTEIIEHU https://m.edso00.ru/83105a0e
28 JleiicTBus ¢ apuMeTUIECKUMHU bubnuotexa [JOK

KOpHAMHU N—oil cTeneHu

https://m.edsoo.ru/2ablc7bc
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29 JleiicTBust ¢ apupMeTUUECKUMU bubnmoreka [JOK
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/eacb053c
JeiicTBust ¢ apuMeTHIECKUMU bubnuoreka [JOK

30 .

KOpPHSIMU N—Oi1 CTENEHU https://m.edsoo.ru/8a5ada51

31 Pemenue nppamnmoHagbHbBIX bubnuoreka [JOK
YpaBHEHUI U HEPABEHCTB https://m.eds00.ru/69106ae7
Pewrenne nppannoHanbHbIX bubnmoreka [JOK

32 .

YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9362fead

33 Pemenue nppanmoHanbHbIX bubnunoreka [JOK
YpPaBHEHUI U HEPABEHCTB https://m.edso0.ru/78d9b391

34 Pemenue npparmoHaaIbHBIX bubnnoreka [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e
Pemenue nppannoHaibHbIX bubmmorexa [IOK

35 .

YpaBHEHUH U HEPABEHCTB https://m.edso0.ru/87e5e52d

36 CaoiicTBa U rpaduK KOpHSI N-Oi bubnnoreka [JOK
CTEIIEHU https://m.edsoo.ru/eb0Occ5e3

37 CaoiicTBa 1 rpaguKk KOpHs N-oi bubnunoreka [JOK
CTEIIEHU https://m.edso00.ru/5f29b9b5
KonTponbhast padbota no teme

38 "ApudmeTrueckuii KOpeHb N—oin bubnmoreka [JOK
creneHu. UppaunoHanbHbie https://m.edsoo.ru/f13af630
ypaBHEHUS U HEpaBeHCTBA"

39 CuHyc, KOCHHYC ¥ TaHTE€HC bubnuoteka [JOK
YHUCJIOBOI'O apryMEHTa https://m.eds00.ru/5f605ed0

40 CuHyc, KOCHHYC ¥ TaHTE€HC bubnunoreka [JOK
YHUCJIOBOI'O apryMEHTa https://m.edsoo.ru/ec9f4d78

41 ApKcuHyC, apKKOCUHYC U bubnnorexa [JOK
apKTaHI'C€HC YHUCIIOBOIO apryMeHTa https://m.edsoo.ru/b8f5d49a

42 ApKCHHYC, apKKOCHHYC U bubnnorexa [JOK
ApPKTaHI'€HC YHUCIIOBOTO apryMeHTa https://m.edsoo0.ru/f1ff9220
Tpuronomerpuyeckas OKpy>KHOCTb,

43 01I1) e eneHHep T I/IFOHOMepyI/IquKI/IX bubmmorexa [TOK

ped . p P https://m.edso0.ru/6df195a0
(GyHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>XKHOCTb,
44 05 e CJ'ICHI/IGI:) T I/IFOHOMC”I;yI)/IK‘-IeCKI/IX bubmmorexa [JOK
pea . p p https://m.edso0.ru/6b61c578
(GYHKIUI YMCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmuorexa [JOK
(hopMyIibL https://m.edsoo.ru/6ed2b3ba

46 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnmoreka [JOK

(hopMyIibI

https://m.edsoo.ru/fcdd2a2e
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47 OCHOBHBIE TPUTOHOMETPUYECKUE bubnmoreka [JOK
(bopMmyb https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUYECKUE bubnuoreka [JOK
bopmyiisl https://m.edsoo.ru/12d1413c
49 [IpeobpazoBanue bubnuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPKCHUN https://m.edsoo.ru/e248c5fc
50 [IpeobpazoBanue bubnmoreka [JOK
TPUTOHOMETPUUYECKUX BBIPKCHUN https://m.edsoo.ru/09ba5b3d
51 [TpeoOpasoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
59 [IpeobpazoBanue bubnnoreka [JOK
TPUTOHOMETPUUYECKUX BBIPOKCHUN https://m.edsoo.ru/76ce9958
53 [TpeobpaszoBanue bubmmorexa [IOK
TPUTOHOMETPUUYECKUX BbIPOKCHUN https://m.edsoo.ru/8fa598b5
54 Pemenue TpuroHoMeTpuuecKux bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/6baefe19
55 Pemrenne TpuroHOMeTpUYECKUX bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/alf8d141
56 Pemenue TpuroHomMeTpuuecKux bubmmorexa [IOK
ypaBHEHUH https://m.edsoo.ru/65a0f2d0
57 Pemrenue TpuroHoMeTprU4ECKUX bubnnoreka [JOK
YPaBHEHHU https://m.edso00.ru/0d8a770d
58 Pemenne TpUroHoMeTpu4eCcKuX bub6nuorexa [IOK
yYpaBHEHUN https://m.edsoo.ru/cec28774
59 Pemrenne TpuroHoMeTpu4eCKuX bubnnorexa [JOK
ypaBHEHUH https://m.edsoo.ru/e6eec650
KonTponbhas pabota no teme
60 "(DOTf/I JIBI T EFOHOMGT 17071 bubmmorexa [JOK
PMYIIE TP pHH. " https://m.edsoo.ru/ae44ac4c
Tpuronomerpuveckrue ypaBHEHUS
[TocnenoBaTrenbHOCTH, CIOCOOBI
61 3aJaHud MMOCJIeq0BaTENbHOCTEN bubmorexa [IOK
] https://m.edsoo.ru/b46a8228
MOHOTOHHBIE ITOCIIETOBATETLHOCTH
Apudmerndeckas u reoMeTpudecKas
62 nporpeccuu. Mcnonb3oBanue bubmuorexa [IOK
MIPOrPECCUU IS PELICHUS PEaIbHbBIX https://m.eds00.ru/d36669f8
3a/1a4 MPUKIAJHOTO XapakTepa
beckoneuHo yOsiBaromas
63 reoMeTpuyecKast Iporpeccusl. bubnuorexa [JOK

CymMma 6eckoHeuHO yObIBaroIei
reOMETPHUECKON IPOTpeccuu

https://m.edsoo.ru/lcbf72bl
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bu6mmoreka [JOK

64 Hrorosas koHTpobHas paboTa 1 httos://m.edsoo.ru/188bbf6e
bu6mmoreka [JOK
65 PopmysIa CHOKHBIX IPOLUCHTOB L https://m.edsoo.ru/538fc437
bu6mmoreka [JOK
66 PopmyIa CHOKHBIX TPOLEHTOB 1 https://m.edsoo.ru/c2627eca
O0001enre, cuCTeMaTH3aLUs
67 3HAHUU 32 Kypc anreOpbl ¥ Haya 1 bubnuoreka [JOK
MaremMaTh4deckoro ananuza 10 https://m.eds00.ru/33e6629
KJiacca
O0001enre, cuCTeMaTH3aLUs
68 3HAHUU 32 Kypc alnreOpbl U Hayal 1 bubmuoreka [JOK
MaremMaTh4deckoro anammza 10 https://m.edso0.ru/49f1b827
KJiacca
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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11 KIIACC

N KoanvecrBo  Jaexrponnsie undposbie
n/-n Tema ypoka 4acoB oOpa3oBaTeJibHbIE
Bcero pecypchbl
1 Crenens ¢ paliMOHAIbLHBIM 1 bubnmnoreka HOK
[I0Ka3aTesIeM https://m.eds00.ru/a52939b3
bu6nmmoreka [IOK
2 i 1
Cpofictsa crernenit https://m.edsoo.ru/ff601408
3 [IpeoOpa3zoBaHue BBIpaXKEHUH, 1 bubnmnoreka HOK
COZIepKaIIMX paliOHAIbHBIE CTEIICHH https://m.edsoo.ru/3d87e248
[Ipeobpa3zoBanue BbIpaKeHHIH, bubnmoreka [JOK
4 1
coepKalllX pallMOHATIbHBIE CTEIICHU https://m.edsoo.ru/343c6b64
bubnunoreka LIOK
> Bxoanas konTposbHas padora 1 https://m.eds00.ru/4064d354
6 [TokazarenbHble ypaBHEHUS U 1 bubmmoreka [JOK
HEpPaBEHCTBA https://m.edso0.ru/be76320c
7 [Toka3zarenbHble ypaBHEHUS U 1 bubnnoreka [JOK
HEPaBEHCTBA https://m.edso0.ru/3d408009
8 [ToxazarenbHble ypaBHEHUS U 1 Bbu6mmoteka [JOK
HEpaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 [TokazarenbHble ypaBHEHUS U 1 bubmmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [loka3zaTenbHbIE ypaBHEHUS U 1 bubnnorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/536de727
1 [Toka3zarenbHas (pyHKIMSA, €€ CBOWCTBA 1 bubmmnoreka HOK
u rpaduk https://m.eds00.ru/85bc8132
KonTponbHas pabora no teme
"CteneHs ¢ pallMOHATbLHBIM
12 nokasareneM. [lokazarenbHas 1 brbmmorexa LIOK
' https://m.edsoo.ru/58e8e2f2
¢byukmus. [TokasarensHble ypaBHEHUS
Y HepaBeHcTBa"
bubmmoteka IIOK
13 Jlorapudm umcna 1 https://m.edso00.ru/3e3230d4
14 JecaTnuHbie 1 HaTypaJIbHbIE 1 bubnuoteka [JOK
Jorapupmbl https://m.edsoo.ru/lea72162
15 [IpeoOpazoBanme BBIpaXKEHUH, 1 bubnmoreka [JOK
coJieprKaliux Jorapudmol https://m.edsoo.ru/da48154c
16 [IpeoOpaszoBanue BEIpaKEHUH, bubnmoreka [JOK

coJiepKaliX JOorapu(pmbl

https://m.edsoo.ru/4beffO3b
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[IpeoOpa3oBanHme BEIpaKEHUH,

bubnunoreka LIOK

17 CoJIepXKaIIux Jorapudmpl https://m.edsoo.ru/fe189f2d
18 [IpeobpazoBanue BoIpaxeHUH, bubnmnoreka HOK
coJepKaIUX JOTapr(pMbI https://m.edsoo.ru/fadb8aas
19 Jlorapudmuueckue ypaBHEHUS U bubnmoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/3034724e
20 Jlorapudmuueckue ypaBHEHUS U bubnmoreka [JOK
HEpaBEHCTBA https://m.edso0.ru/712ac2d9
21 Jlorapudmuueckue ypaBHEHUS U bubnmnoreka HOK
HEPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
99 Jlorapudmuueckue ypaBHEHUS U bubnmoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudmmueckas pyHKIUSA, €€ bubmmoreka [JOK
CBO¥CTBa U TpaduK https://m.edsoo.ru/d68bbe9d
24 Jlorapudmmueckas pyHKIUSA, €€ bubnnoreka [JOK
CBOWCTBA U TpapuK https://m.eds00.ru/9d102051
o5 Tpuronomerpuyeckue GyHKINH, UX bubmmoreka [JOK
CBOMCTBA U IpauKH https://m.edsoo.ru/beeff646
26 TpuronomeTrpudeckue QyHKIHH, UX bubmmoreka [JOK
CBOICTBA U TpaduKH https://m.edsoo.ru/d2e4601b
97 Tpuronomerpuueckue GyHKINH, UX bubnnorexa [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/ba9da96d
)8 KonrponbHas padora no uroram | bubmmnorexka HOK
MOJIYTOAUS https://m.edsoo.ru/24ab3c53
29 [IpuMepsl TPUTOHOMETPUUECKUX bubmmnoreka HOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 [TprMepsl TPUTOHOMETPUUECKUX bubmuoteka [IOK
HEPaBEHCTB https://m.eds00.ru/0c837397
31 IIpuMepsl TPUTOHOMETPUYECKUX bubmmnorexka HOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
39 [IpuMepsl TPUTOHOMETPUUECKUX bubmmnoreka HOK
HEpPABEHCTB https://m.eds00.ru/0f903c75
KonrponbHas pabora no reme
"Jlorapupmuyeckas ¢yHKIHUS.
Jlorapupmuueckrue ypaBHEHUS U
33 Hepalfel-(li():TBa.TpI/IFOI}-,II())MeTpI/I‘IeCKI/Ie bubmmorexa [JOK
https://m.eds00.ru/10130727
GYHKIMH 1 UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBa"
34 HenpepriBabie QyHKITHH bubmorexa [IOK

https://m.edsoo.ru/403bfb0d
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MGTO,Z[ HUHTCPBAJIOB JIA pCIICHUS

bubnunoreka LIOK

35
HEPABEHCTB https://m.edso0.ru/6db0b423
Metoa UHTEPBAJIOB IS pELICHUS bubnmnoreka HOK
36
HEPaBEHCTB https://m.edsoo.ru/0adbcelb
bu6nmoreka [IOK
7 IT
3 POH3BOZHAT yHKIIAH https://m.edsoo.ru/0731ad3d
bu6nmmoreka [IOK
38 Tponssosas dynicunn https://m.edsoo.ru/723dd608
39 I'eomerpuueckuii u puznyeckuit bubmunoreka [JOK
CMBICJI TPOU3BOIHOM https://m.edsoo.ru/6¢8d36ff
40 KoHnTtposnbHas padota mo utoram |
MOJTyTOIUs
41 [IpousBoiHbIE 371€EMEHTAPHBIX Bbu6mmoteka [JOK
byHKIII https://m.edso00.ru/c7550e5f
4 [Tpon3BOIHBIC dJIEMEHTAPHBIX bubnuoreka [{OK
byHKIMI https://m.edsoo.ru/14ab3cdb
43 [TpousBoHas CYMMBI, TPOU3BEACHNUS, bubmmoreka [JOK
4acTHOTO QYHKIUH https://m.edsoo.ru/c12a0552
44 [IpousBoiHas CyMMBbI, MPOU3BEACHHUS, bubmmoreka [JOK
YaCTHOTO (YHKITUH https://m.edso0o.ru/d598f201
45 [TpousBoHAs CYMMBI, TPOU3BEACHUS, bubnuoreka [{OK
4acTHOTO (DYHKIIMHA https://m.edsoo.ru/1de34d4d
IIprMmeHeHne nporu3BOIHON K
46 I/ICE)CJ'IG OBaHI/IIop(I) K iﬁ Ha bubamorera LOK
s yHKH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB M 9KCTPEMYMBI
[IprMeHeHne npon3BOIHOM K
47 UCCIeIoBaHMI0 (PYHKIMH Ha bubmorexa LOK
a YHKH https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTB M 9KCTPEMYMBI
IIprumeHeHnre npou3BOIHON K
48 Hine OBaHHIop(i) K flﬁ Ha bubmmorexa [JOK
A YHER https://m.edsoo.ru/0b411edd
MOHOTOHHOCTB Ml 9KCTPEMYMBI
IIprMmeHeHne nporu3BOIHON K
49 H(i:ne OBaHI/IIOp(i) K )I:/[Iﬁ Ha bubmmorexa [IOK
A YHIER https://m.edsoo.ru/cafobd2f
MOHOTOHHOCTB Ml 9KCTPEMYMBI
Haxoxaenne HanbombIiero u
50 HaMMEHBIIIET0 3HaYeHUs! PYHKIUHU HA bubmmorexa LIOK
YHEI https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenne HanOoOJIbIIETO 1
but6mmorekxa [IOK
51 HaMMEHBIIIETO 3HaYeHUsI PYHKLMHU HA

OTPE3KE

https://m.edsoo.ru/fb6a8acf
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Haxoxnenue HanbonbLIEro U

bubnunoreka LIOK

52 HAHMCHBLLICTO 3HAUCHHS QYHKIMH Ha https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxaenre HanbombIIero u
53 HAUMEHBIIIETO 3HAUCHUS (PYHKIINH HA bubmmorexa [JOK
o https://m.eds00.ru/d9469916
OTpe3Ke
Haxoxnenue HaubobIero u
o4 HAUMEHBIIIETO 3HAUCHUS (PYHKIINH HA brbmmorexa [JOK
YHEH https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenue HauboibIero u
55 HaWMEHBIIIETO 3HAYCHUsT QYHKIIMH HA bubmorexa LOK
YHKH https://m.edsoo.ru/86adchfd
OTpe3Ke
[TpumeHneHne MpOU3BOTHON IS
HAXO0XJ/ICHUS HAWITYYIIETro PeHIeHHs B
56 1| I/IKJ‘I;[ HBIX 34, az;x Jmp bubmmorexa [JOK
P A A s https://m.eds00.ru/13205d80
orpezieNieHus: CKOPOCTH Ipoliecca,
3a/1aHHOTO (OPMYIION WK TpaPUKOM
KonTponbhas pabota no Teme
57 "IIpousBonas. [Ipumenenue bubmmorexa [IOK
P 8 o P https://m.edsoo.ru/f8ed5f99
MIPOU3BOTHON
58 [lepBooOpasnas. Tabmumna Bbu6mmoteka [JOK
MIEPBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpaznas. Tabauma bubnnoreka [JOK
NepBOOOPA3HBIX https://m.eds00.ru/30c3697b
60 WHTerpail, reOMETpUYECKUN U bubmmnoreka HOK
(bu3uyeckuit cMbICT MHTErpasa https://m.eds00.ru/391272c9
61 HHTerpai, reoMeTpUYECKHN U bubmmnorexka HOK
(bu3HYEeCKU CMBICI HHTETpasia https://m.edsoo.ru/d359fb5f
62 WHurerpain, reoMeTpuyecKuii u bubnmorexa LIOK
(buznyecKkuil CMbICT UHTErpaia https://m.edsoo.ru/07eb464b
63 Brruncnenue uaTerpana no hopmye bubmuoreka [IOK
Herorona—JleiiOHua https://m.edsoo.ru/b9b225c3
64 Brruucnenue unTerpana no gopmyie bubmuoreka [IOK
Hrrorona—Jleiionuia https://m.edsoo.ru/b800deb4
65 Brruncnenue uaTerpana mo popmyie bubnmnoreka [JOK
Hrrorona—Jleiionuia https://m.edsoo.ru/f5eed075
66 Brruncnenue uaTErpana no hopmye bubnuotexa [JOK
Herotona—JleitOnura https://m.edsoo.ru/41da431a
67 CucreMbl TUHENHBIX YpaBHEHUN bubmmorera LHOK

https://m.edsoo.ru/h648235a
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bubnunoreka LIOK

68 CucreMbl TUHEHHBIX YpaBHEHU
P https://m.edsoo.ru/5ab83864
Perenue nmpukiaaHbIx 3a1a4 ¢
69 MOMOUIBIO CUCTEMBbI JINHEHHBIX bubmmorexa LIOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUU
Pemenue npuknaaHeix 3aaa4 ¢
70 IIOMOIUIbIO fHCTeMH JIMHENHBIX bubmmorexa [JOK
. https://m.edsoo.ru/aa5962e1
ypaBHEHUU
CucreMbl U COBOKYITHOCTH LIETIBIX,

71 paldOHATBHBIX, UPPALIMOHATBHBIX, bubnmnoreka HOK
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX https://m.eds00.ru/48190472
YPAaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

79 palvoOHATBHBIX, UPPALIMOHATBHBIX, bubnnoreka [JOK
NOKa3aTeIbHBIX, JIOTAPU(HMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

73 palloOHATBHBIX, UPPALIMOHATBHBIX, bubnnoreka [JOK
NOKa3aTeIbHbIX, JIOTAPU(HMUIECKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

74 parMoHAIBHBIX, HPPAIMOHAIBHBIX, bubnuoreka [IOK
NOKa3aTeIbHbIX, JIOTAPU(HMUIECKUX https://m.edsoo.ru/81cccfe9
YpaBHEHUU U HEPABEHCTB

75 Hcnonb3oBanue rpaukoB GyHKIUH bubmmnoreka HOK
JUISl peLIEHUs YPAaBHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonws3oBanne rpadikoB PyHKITUN bubmuoreka [IOK
JUISL pEIEHUS] YPABHEHU U CUCTEM https://m.edsoo.ru/a7d95f79
[IprMeHeHne ypaBHEHUMN, CUCTEM U
HEPABEHCTB K PEIICHUIO

77 MaTeMaTUYECKUX 33/1a4 1 3a7a4 U3 bubmmorexa LIOK

N https://m.edsoo.ru/ca878deb
Pa3IUYHbBIX 00J1aCTe HAyKu U
pEATbHOM KU3HU
KonTponbHas pabora no teme
78 "NHTerpai u ero mpuMeHeHus bubmmorexa [JOK
P pU” ' https://m.edso0.ru/471c735b
Cucremsl ypaBHEHUI

79 HarypanbHble u 1ienble yucia B bubmuotexa [IOK
3a7ja4ax U3 peajbHOU KU3HU https://m.edsoo.ru/3cee1327

80 HarypanbeHble U 11e51bI€ YKciia B bu6muoreka [IOK
3a7ja4ax U3 peajbHOU KU3HU https://m.edsoo.ru/a35a131d

81 HatypasbHble U Liesble unucia B bubmuoteka [IOK

3a71a4ax U3 peaabHON KU3HU

https://m.edsoo.ru/ef10c4f9
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bubnunoreka LIOK

82 IT
PHSHAKH ACTHMOCTH HEJBIX HHCCT https://m.edsoo0.ru/51696a67
83 IIpu3Haku AEIUMOCTH LIENBIX YHCET bubmorexa LOK
p A H https://m.edsoo.ru/fab81cOe
84 IIpu3HaKy IeIMMOCTH LEIBIX YUCET bubmmorexa LOK
p A t https://m.edsoo.ru/ef2c6e43
85 [ToBTOpEeHmE, 0600IICHNE, bubnmnoreka HOK
crucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/0312cf8c
86 [ToBTOpEeHmE, 0600IICHNE, bubnunoreka LIOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpeHnue, 06001ICHNE, bub6nmoreka [IOK
cucTreMaru3anus 3HaHUM. Y paBHEHUS https://m.edsoo.ru/e8b87729
88 [ToBTOpEHME, 0000IICHNE, bubnnoreka [JOK
cHucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpenue, 06001ICHNE, bubnunoreka LIOK
cHUcTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenue, 06001ICHNE, bu6nmorexa LIOK
cucTeMarn3anys 3HaHUM. Y paBHEHUS https://m.edsoo.ru/337aad59
[ToBTOpEeHmE, 0000IICHNE,
91 CHCTEMAaTHU3alMs 3HaHUH bubmorexa LOK
H ' https://m.edsoo.ru/a86014el
HepasencrBa
[ToBTOpEHHE, 0000IICHUE,
92 CHCTEMAaTHU3alMs 3HaHUH bubmorexa [IOK
1 ' https://m.edsoo.ru/5c45a60a
Hepasencra
[ToBTOpenue, o6odIIEHNE,
93 CUCTEMATH3aLMs 3HAHUN bubmorexa HOK
' https://m.edsoo.ru/19304aba
Hepasencra
[ToBTOpenue, o6odIIEHNE,
94 CHCTEMAaTH3alus 3HaHUH bubmorexa LHOK
I ' https://m.edsoo.ru/c3d4h282
HepasencrBa
[ToBTOpenue, 06001IEHNE,
95 cucreMaTu3anus 3HaHuil. CUCTEMEBL bubmiorexa LOK
. 1 ' https://m.edsoo.ru/a20b8a4c
ypaBHEHUU
[ToBTOpenue, 060061IeHNE,
96 cucreMaTu3anus 3HaHui. CUCTEMBI bubmorexa HOK
. H ' https://m.edsoo.ru/a012476d
ypaBHEHUU
but6mmorekxa [IOK
97 n 0
TOTOBAT KORTPOIRHAA pabOTa https://m.eds00.ru/2276973
08 [ToBTOpeHnue, 06001IeHNE, bubmuoreka [JOK

cucremaTusanus 3HaHuil. OyHKkuuu

https://m.edsoo.ru/d620c191
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99 [ToBTOpenue, 060061ICHNE, 1 bubnunoreka LIOK
cucreMarusanus 3HaHu. OyHKIn https://m.edsoo.ru/7017196f
O0001enne, cucreMaTH3aus 3SHAaHUH

100 3a Kypc anreOpbl 1 Hadal 1 bubnuoreka [JOK
MaTeMaTHdeckoro anamm3a 10-11 https://m.edso0.ru/3330f7ef
KJIACCOB
O00011enre, cucTeMaTH3alys SHAHUH

101 3a Kypc anreOpbl 1 Hadal 1 bubnumoreka [JOK
MaremaTuuyeckoro ananuza 10-11 https://m.edso0.ru/3330f7ef
KJIACCOB
O00011enre, cucTeMaTH3alys SHAHUH

102 3a Kypc anreOpbl U Havda 1 bubnmnoreka HOK
MaremaTudeckoro ananmza 10-11 https://m.edsoo.ru/cead345e
KJIaCCOB

OBLIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOH OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBepseMoro Iy
pesybTata o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTh MOHATHSAMH: PALMOHAIBHOE M JIEHCTBUTEIIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U I€CATHYHAs IpOOb, IPOLICHTHI
1 BeimonuATe  apudmernueckue omnepanuM € PalUOHAIbHBIMU U
' JIEHCTBUTEIILHBIMU YU CIIAMU
13 BbimonHATe  npuOMMKEHHBIE  BBIYMCICHMS, MCIIOJB3Ys —IpaBUia
' OKpYTJICHUS, ACJIaTh IPUKUIKY U OLEHKY PE3YJIbTaTa BIYUCICHUI
OnepupoBaTh NOHATHUAMU: CTEIIEHb C LIETIBIM [10Ka3aTeIeM, CTaH1apTHAs
w dopma 3arucu JeMCTBUTENILHOTO YHUCIa, KOPEHb HATYPaJIbHOM CTENCHH;
' MCTIOJIB30BATh MOIXOAAIIYI0 (POpPMY 3aIIMCH IEHCTBUTENBHBIX YHCEI JIIS
peLICHUs IPAKTUYECKUX 3a]1a4 U MPEICTaBICHUs JaHHBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TQHT'€HC ITPOU3BOJIBHOTO
1.5 yria; HCIOJb30BaTh 3alUCh IPOM3BOJBHOIO yria yepe3 OoOpaTHbIE
TPUTOHOMETpHUUECKUE (PYHKIMH
2 VYpaBHEHUs U HEPABEHCTBA
OnepupoBaTb TNOHATUSAMHU: TOXKIECTBO, YpPAaBHEHUE, HEPABEHCTBO,
2.1 L[EJI0€, PAalHOHAIBHOE, HUPPALMOHAIBHOE YpPAaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
25 BemonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKHUX BBIPAKEHUH H
' peuiaTb TPUrOHOMETPUYECKHUE YPABHEHUS
BelmonssaTe npeoOpa3oBaHuUs LETIBIX, paLMOHaIbHBIX u
2.3 VMPPALMOHAIBHBIX BBIPAXKEHUN M pellaTb OCHOBHBIE THUIBI LEJBIX,
palMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB
24 IIpuMeHATh ypaBHEHUS U HEPABEHCTBA JJIS PELICHUS MaTeMAaTUYECKUX
' 3aJa4 U 3a]1a4 U3 pa3IM4HbIX 00JacTel HayKu U pealbHOM KU3HU




MonenupoBaTh pealibHble CUTYallMd Ha SI3bIKE alreOpbl, COCTAaBISThH

BBIPQXCHUS, YpAaBHEHMs, HEPABEHCTBA 110 YCJIOBUIO  3ajayd,

2 UCCJIEIOBATh IIOCTPOCHHBIE MOJENU C UCIOJIb30BaHUEM arapara
anreOpbl
3 OyHkmn U rpaduxu
OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3amaHusl (QYHKIUH,
3.1 00JacTh oOmpenereHUusT ¥ MHOXECTBO 3HAaYeHUN (QYHKIUHU, Tpaduk
¢dyHKIIMHY, B3aUMHO 0OpaTHbBIE (PYHKINH
3.9 OnepupoBaTh MOHATUAMHU: YETHOCTH M HEUYETHOCTH (DYHKIMH, HYIH
' GyHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonws3oBate rpaduku GyHKUKN AJ pelIeHus] ypaBHEHU I
34 Crpouth W 4HWTaTh TpPaQUKH JIMHEHHON (YHKIUH, KBaIpPaTUIHOM
' GbyHKIMY, cTeneHHON (QYHKIIUU C LIEeTIbIM MTOKa3aTesieM
Hcnone3oBath rpaduku (QyHKIMA A7 HCCIEAOBAaHUS MPOIECCOB H
35 3aBUCUMOCTEH MPH PEIICHUH 3a/1a4 U3 JPYTUX YYeOHBIX MPEIMETOB U
' pealbHOM JKM3HM, BbIpaXaTb (QOpMyJIamMH 3aBUCUMOCTH MEXKIY
BEIIMYMHAMU
4 Havana maremaTndeckoro aHanmsa
41 OnepupoBaTh MOHATUSMH: TIOCIEAOBATEILHOCT, apu(pMeTHdecKas U
' reoMeTpHUecKasi IPOrpeccuu
OnepupoBaTh MOHATUAMHU: OECKOHEUHO YOBIBaoIllasi reoMeTpuyecKast
4.2 nporpeccusi, CyMMma O€CKOHEYHO YyObIBaloUIell TIeoMeTpUYecKOu
porpeccuu
4.3 3amaBaTh MOCIEI0BATEIHHOCTH PA3IMYHBIMU CIIOCOOaMHU
14 Hcnonp30BaTh CBOWMCTBA MOCIEAOBATEIBHOCTEN M MPOrPECCUU IS
' peleHns peabHbIX 3aj]au MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa 1 JOruKa
5.1 OnepupoBaTh MOHATUSMHI: MHOXKECTBO, ONEPALlUN HAJl MHOKECTBAMHU
Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIN amnmapar Ajis OMHCaHUs
5.2 peanbHBIX TPOIIECCOB W SIBJICHWH, NMPU pEIICHUH 3a7ad W3 JAPYTHX
y4eOHBIX IPEMETOB
- OnepupoBaTh MOHATUSIMH: OINpEACICHUE, TEopeMa, CIE/ICTBUE,

J0Ka3aTCJIbCTBO




11 KIIACC

Kox IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepseMoro I
pesybTata o0pa3oBaTe/IbHON NPOrPaMMbI CpeHero o01ero 00pasoBanus
1 Uucna 1 BBIYUCIICHUS
OnepupoBaTh NOHATUSAMU: HAaTypaJIbHOE, 1IEJI0€ YUCIIO0; UCIIOIb30BaTh
1.1 IIPU3HAKK JCIUMOCTH LENIBIX YMCEJl, Pa3I0KEHUE YUCIIa Ha IPOCTHIC
MHOYUTENH IS PEIICHMs 3a1a4
1.2 OnepupoBarh OHATHEM: CTEIIEHD C PAMOHAIBLHBIM II0KA3aTeIeM
13 OnepupoBaTh MOHATUSAMM: JlorapudM 4YHUCIA, JAECATHYHBIE U
' HaTypaJbHBIE JIOTApU(MBI
2 VYpaBHEeHUS U HEPABEHCTBA
[IpumensTh cBOWCTBAa CTENEHU JUIsl NMPEoOpa3oBaHUsI BBIPAKEHUH,
2.1 OIIEpUPOBATh MOHATUAMM: ITOKA3aTEIbHOE YPABHEHUE U HEPABEHCTBO;
peniaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BrImonHATh npeoOpa3oBaHus BBIPAKEHHH, COAEPIKAIINX JIOTapU(MBI;
25 ONEpPUPOBATh  MOHATUSAMHU:  JIOrapu(PMHUECKOE  YpaBHEHHUE U
' HEPaBEHCTBO; PEIIATh OCHOBHBIE TUIIBI JIOTApU(PMUYECKUX YPaBHEHUH U
HEPABEHCTB
2.3 Haxonuts pemenust mpocTeUnX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHSMM: CHCTEMa JIMHEHHBIX YpaBHEHUH U €€
2.4 pelIeHne; UCII0Ib30BaTh CUCTEMY JIMHEMHBIX YPABHEHUN NI pELICHUS
MIPAaKTHYECKUX 3a/1a4
25 Haxomute pemieHMss NOPOCTEHIINX CHCTEM M COBOKYIIHOCTEU
' palOHaIbHBIX YPABHEHUN U HEPABEHCTB
MogenupoBaTh peallbHble CUTYAIllMM Ha s3bIKE anreOpbl, COCTABISATh
26 BBIPa)XCHMSI, YPABHEHM I, HEPABEHCTBA U CHCTEMBI 10 YCIIOBHIO 33]1a4H,
' HCCIEA0BAaTh IIOCTPOCHHBIE MOJENM C HCIOIB30BAHMEM alapara
anreopsl
3 OyHKIUH U TpaPuKH
31 OnepupoBaTh MOHATUSAMH: TepHOANYECKasT (QYHKIUSA, MPOMEKYTKH

MOHOTOHHOCTH (I)YHKI_[I/II/I, TOYKH 3KCTPEMyMa (I)YHKI_[I/II/I, HauOoJbIlIee U




HaMMCHbBIIICC 3HAUYCHUA (bYHKHI/II/I Ha IPOMEXKYTKE; UCITIOJIb30BaTh UX JJIA

uccaenoBanus (GyHKIUH, 331aHHOH rpaduKomM

OnepupoBaTh MOHATHAMU: TpaUKU MOKA3ATENBHOM, JorapuMUIecKon

3.2 U TPUTOHOMETPHYECKHX (PYHKIMIA, m300pakaTh MX Ha KOOPIWHATHOM
TUIOCKOCTHU M UCTIOJIb30BATH JUISA PEIICHUs YPaBHEHUI U HEPABEHCTB
N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpadUKd JIMHEHHBIX
3.3 YPaBHEHMH M HCIOJb30BATH UX JJS PELICHUS CUCTEMbl JIMHEHHBIX
YpaBHEHUH
34 Hcnonb3oBare rpaduku (GyHKIMNA U1 MCCIEAOBAHMS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPYrux y4yeOHBIX AUCLUILINH
4 Hauana maTemMaTiueckoro aHaiumsa
OmnepupoBaTh TOHSATHSIMHU: HENpPEpbIBHAS (YHKIHSA, IPOU3BOIHAS
4.1 (YHKIIUM; HCIIONB30BATh TEOMETPUYECKUN H (U3MUYECKUN CMBICIH
IIPOU3BOHOM M1l PELICHHUS 3a1a4
42 HaxoauTe TpOW3BOIHBIE DIIEMEHTAPHBIX  (DYHKIMHA, BBIYUACIATH
' IIPOU3BO/IHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO (DYHKLIUH
Hcnonb30BaTe MPOM3BOJIHYIO Ul MCCIEJOBaHUSA (YHKIMHM Ha
4.3 MOHOTOHHOCTB U 3KCTPEMYMBI, IPUMEHSTh PE3YJIbTAThl HCCIECTOBAHUS
K [IOCTPOEHHIO IrpauKoB
14 Vcnonb30BaTh MPOU3BOJHYIO JUISI HAXO0XKJICHHS HAMTYYIIEro perieHus
' B IIPUKJIA/IHBIX, B TOM YHCJIE€ CONMAITBHO-YKOHOMUYECKUX, 3a1auax
45 OmnepupoBarTh MOHSATHSIMHU: IEPBOOOpa3HAas W HMHTErpall; MOHUMATh
' reOMEeTPUUECKUi U (PU3NUECKHUI CMBICI HHTETpaja
46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIMHA, BBIUYUCIATH
' uHTerpai no gopmyne Hetotona — Jleiibnuna
47 Pemiare npukiagHble 331241, B TOM YHCIIE COLIMATbHO-I)KOHOMHYECKOTO

1 (U3UYECKOro XapakTepa, CpeICTBAMH MaTEMATUYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

Koxn
1 Hucna v BBIYUCICHUS
Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JAECATHYHBIE JPOOH, IPOICHTHI,
OeCKOHEeuHble  IMepUOoAMuYecKHue  Ipodu. Apudmernyeckue onepauuud C
11 panroHaTFHBIMU YUCIIAMH, TPE0OpPa30BaHUs YHCIOBBIX BhIpaKeHH. [I[puMenenne
npoOell ¥ MPOLEHTOB Ul PeleHHs MPUKIAJHbIX 3a/1a4 U3 pa3iIMyHbIX OTpaciieit
3HaHUH U PEaJIbHOM KU3HU
JelictBuTenbHble  4yMclia.  PalMOHAJbHBIE W HPPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu c JeHcTBUTENbHBIMU uHciaamu. [lpuGnmxénnble
BBIYMCIICHMS, IPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA pe3ysbTaTa BBIYNCICHUN
Crenenb ¢ nenbiM nokasarenaeMm. CrangapTHas gopma 3anucu ACHCTBUTENLHOTO
13 yucia. Mcrnonb30BaHue NOAX0AAIeH (GOPMBI 3alIUCH JEHCTBUTENIBHBIX YUCEN IS
peuIeHus NPaKTUYECKHX 3a/1a4 U IIPEICTABICHUS TaHHbBIX
14 ApudmeTrueckuil KOpeHb HaTypaJlbHOM cTeneHu. JleficTBus ¢ apupMeTH4eCKUMHU
' KOPHSIMH HaTypaJIbHON CTEIICHU
L5 CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHbBIE MPe0oOpa3oBaHUs
95 ITpeoOpaszoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETPHYECKHE (HOPMYIIbI
23 VYpaBHeHHE, KOpEeHb ypaBHEHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. Merton
' UHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-paLlMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppaiimoHaNbHBIX YpaBHEHUN U HEPAaBEHCTB
2.6 Pemenne TpUroHoMeTpuUECKUX ypaBHEHUIN
97 [IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX 3aJa4d U

3aa4 U3 pa3jInIHbIX oOacreit HAayYKH U pCaHBHOﬁ KHU3HHU




3 OyHKIUU U Tpaduku
31 OyHKIUA, ciocoObl 3ananus ¢GyHKiuu. ['paduk ¢yHknuu. B3zaumuo oOpaTHbIe
. byHKIIUN
3.9 OO6nacte ompeneneHduss U MHOXKECTBO 3HadeHMH ¢GyHkuuu. Hynmum ¢yHKnuu.
' [TpomexyTKkH 3HaKONOCTOAHCTBA. YETHBIC U HEUETHBIE (PYHKLIUU
33 CrenenHas (yHKLUUS C HaTypajJbHbIM M LEJbIM IOKa3zaresneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
34 Tpuronomerpudeckas OKpy>KHOCTb, OIPEACTICHIE TPUTOHOMETPUUYECKUX (PYHKIIUI
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTn4eckoro ananusa
a1 [TocnemoBarenbHOCTH, CIIOCOOBI 3alaHMs IMOCeNOBaTEIbHOCTEH. MOHOTOHHBIE
' [10CJIe10BaTEIbHOCTH
Apudmernueckas u reomerpuueckas mnporpeccuu. beckoHeuHo yObIBaroas
4 reomeTrpuueckas nporpeccus. Cymma O€CKOHEUHO yOBIBAIOLIEH IeoMeTpUYECKOM
' nporpeccuu. @opMmyiia CIOXKHBIX IHPOLIEHTOB. VIcronb30BaHME MPOTPECCHM s
peleH s peaJbHbIX 33249 MPUKIAJIHOTO XapaKTepa
5 MHoecTBa 1 JIOTUKA
MHoOXecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHHE TEeOpeTHKO-MHOXECTBEHHOIO ammapara JUii ONHCAHUS pealIbHBbIX
MIPOIIECCOB M SIBJICHUH, P PEIICHUH 33124 U3 IPYTHX YIEOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CleACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna v BBIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Crenens ¢ paoHaNbHBIM ITOKa3aTeneM. CBONCTBA CTEIIEHU
1.3 Jlorapudwm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTapH (MBI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIpaXKEHUN, COAEPIKAIINX JIOTAPU(MBI
’5 [IpeoOpa3oBanue BBIpaXKEHUN, COAECPIKAIINX CTENEHU C PAl[MOHAIBHBIM
' rokazareseM




2.3

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHHsI 1 HEPAaBEHCTBA
26 Cucrempl JIMHEHHBIX ypaBHEHHHU. PeleHue NpUKIagHBIX 3a1a4 C IOMOLIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
’8 IIpuMeHeHMe ypaBHEHUI, CUCTEM M HEPaBEHCTB K PEILICHUI0 MaTeMaTHYECKHX
' 3aJ1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HAyKH U peallbHOM JKU3HU
3 OyHKIMH U TpaPuKH
Oynkius. Ilepuonuueckue QyHxuu. IIpoMexyTKn MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcuMymbl 1 MUHUMYMBbl (pyHKIMU. Haubosbiiee W HauMeHbIee 3HauCHUE
(GyHKINU Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [Toka3zarenpHas u norapudmudeckas GyHKIMH, IX CBOWCTBA U TPaPUKU
3.4 Hcnonb3oBanue rpadMkoB GyHKIUHI A1 pellieHus ypaBHEHUH 1 IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GYHKUMH Ui MCCIEIOBAHUS IPOLECCOB U
35 3aBUCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT MpPU PELICHUU 3a7ad U3 IPYTUX Y4eOHBIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Havana maTremaTrnyeckoro aHanusa
4.1 HenpepsiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
4.2 ITpouzBonnas ¢pyHkuuu. ['eomerprueckuii 1 GU3NIECKUl CMBICI TPOU3BOIHOM
43 ITpou3BosHbIe 3NEeMEHTApHBIX (GYHKUUH. POpPMYNbl HAXO0XIAEHHUS NPOU3BOAHOM
' CYMMBI, IPOU3BEACHMS U YACTHOTO (PYHKIIHI
[IpuMeHeHHe TPOU3BOMHOW K MCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 sKkcTpeMyMbl. HaxoxxieHue HauboIbIIero 1 HaMMEHbIIETro 3HaYeHUsT QyHKIUU Ha
OTpe3Ke
[IpumeHeHne TNpPOWM3BOAHOM JUIsI HAXOXKIEHUS HAWIydlIero peuleHus B
4.5 NPUKIAAHBIX 3a/adax, [Js ONPENeNICHUS] CKOPOCTH MpOolecca, 3aJaHHOTO
bopmyoit unu rpadukom
4.6 IlepBooOpasnas. Tabnuma nepBooOpa3HbIX
17 WuTterpai, ero reoMmeTpudeckuii 1 Gpu3n4ecKuii CMbICI. Brranciaenne naterpaina no

dbopmyne HetoTona — JleiiOauia




IMMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHHUS K NPEAMETHBIM pe3y/ibTaTam
OCBOEHHS OCHOBHOIi 00pa30oBaTe/IbHON MPOrpaMMBbI CpeIHEro
o0mero odpasoBanus

Bnagenue merogamu J0Ka3aTeNbCTB, aJlfOPUTMAMM DPELLEHUS 3a/ay;
yMeHue (GopMynupoBaThb U ONEPUPOBATH MOHITUAMU: ONpEIEICHHE,
aKCHUOMa, TeopeMa, CIEICTBUE, CBOMCTBO, MPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
¢dopmynupoBaTth 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; POBOIUTH JOKa3aTeNIbHbIE PACCYKICHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
pacCcyX/JeHU; yMEHHME OIEepUpPOBATH IMOHATUSMH: MHOXECTBO,
MIOJIMHOXECTBO, OIEpAllMM HaJl MHOKECTBAMH; YMEHHUE HUCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCAaHUS  pealIbHBIX
IIPOLIECCOB U SIBIIEHUH U MPHU peleHUH 337ay, B TOM YHCIE U3 APYrHX
y4eOHBIX IPEAMETOB; YMEHHE ONEPUPOBATH MOHATUIIMU: Tpad), CBA3HBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHME 3a/laBaTh U
OTNMCHIBATh Tpadbl pa3IMuHBIMU CIIOCOOAMU; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHne onepupoBaTh MOHATUSIMH: HATYpPaJIbHOE YUCIIO, IIEJI0€ YHCIIO,
CTENEHb C LEJbIM M0Ka3aTeNleM, KOPEHb HATypalbHOM CTENEHH, CTETIEHb
C palMOHAJIBHBIM  TIOKa3aTeleM, CTEeNeHb C JIEWCTBUTEIbHBIM
nmokasarejeMm, Jjorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJBLHOTO YHCJIA, OCTATOK IO MOMYJI0, PallMOHAIBHOE YHCIIO,
UppallMOHANILHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEIBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MIPU3HAKU JEIMMOCTH, HAUMEHBIINN OOILIUIl IeTUTeNh U HAaUMEHbIIee
obmee kpaTHOe, airopuT™ EBKIIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO
C pa3IMYHBIMU TO3UIMOHHBIMM CHUCTEMaMU CYHCIICHHS; YMEHHUE
BBITIOJTHATH BBIYMCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(l)MaMI/I, Hp606p330BaHI/I}I IlpO6HO-paI_II/IOHaJ'ILHBIX




BBIpQXEHUI; YMEHUE ONEePUPOBATH MOHATUSMU: MOCIEI0BATEIbHOCTD,
apudmernueckass ~ TPOTPECCHsl,  T'COMETpPHYECKas  MPOrpeccus,
OecKkOHEYHO yObIBarolasi TeOMETpUYEecKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKyppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIEC YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucy KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTbh
MIPOU3BOJIUTH apumMeTndeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEepUPOBATh MOHATUAMM: Martpuma 2x2 u 3%3, omnpeaenuTeib

MaTpHUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

VYMmenue OIICPpHUPOBATH IMOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHl/If/'I U HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTEM, YMCHHC PpCHIATb YPaBHCHUA,
HCPABCHCTBA WU CHUCTCMbBI C IMOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHs, HCEPABCHCTBA MW CHCTEMblI C TIIapaMETpOM; IPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATUAMH: (YHKIMS, UYETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(byHKIMH, SKCTpeMyM (YHKIIMH, HauOOoJIblIee 1 HaUMEHbIIIee 3HaUeHUs
(GYyHKIIMM Ha TPOMEXKYTKE, HEeNpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, @epBas W BTOpas MPOU3BOAHASA (DYHKIMH,
TEOMETPUUYECKUM M (PU3MUECKHI CMBICT TTPOU3BOHOM, IEpBOOOpa3Has,
OTpeNIeNIEHHBI MHTErpall; YMEHHE HaXOAWTh AaCHUMITOTHI Ipaduka
(yHKIMY; yMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEICHUS,
YaCTHOTO U KOMIIO3UIIUH (PYHKIMI, HAXOAUTh ypaBHEHHE KacaTeIbHOU
K rpaduky GyHKIIMH; YMEHUE HAXOJUTh MPOU3BOJIHBIE FIE€MEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BaTh IMPOU3BOIHYIO Ui HCCIEIOBAHUS
(GbyHKIUH, HAXOAUTh HAUOOJbIINE M HAUMEHbBIINE 3HAUCHUS (PYHKUINT;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MAaTE€MaTUUYCCKOT O aHAIM3a; IPUMCHATD IIPOU3BOJAHYIO JI HAXOXKIACHUSA




HAaWIYYIlIero peHieHus] B TNPUKIAIHBIX, B TOM YHUCIIE COLHUAIbHO-
SKOHOMHYECKUX U PUINICCKUX 33]]a9aX; HAXOIUTh IJIOMAIN U 00bEMBI
¢buryp ¢ IoOMoIIbIO UHTETrpaja; MIPUBOAUTH IPUMEPHl MATEMAaTUYECKOTO

MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMS, KOMITO3UIUs (QYHKIUH, TUHEHAs (QyHKIUS, KBaapaTHIHAs
GbyHKUMsA, — pauMoHaNbHAas  (QYHKUUS,  CTENeHHas  (yHKUus,
TPUTOHOMETpUYecKne (yHKIUHU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH;, yMeHHE
CTPOUTH IpadMKH M3YUYCHHBIX (YHKIHA, BHIIOJIHATH MPEOOpa30BaHUs
rpaduKoB GYHKIUH, UCTIONB30BaTh TPaQUKH ISl H3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, IIPU PEIICHNH 33134 U3 APYIUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOM JKWU3HHW; BBIpAXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEKIY BETMYMHAMH; UCIIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUIA,

HCEPAaBCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IIPOLIEHTHI, JOJIM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a]]a4i U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MUCCIIEOBATh IOJyYEHHOE PEIICHUE U
OLIEHUBAaTh MPaBIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHble CUTYyallMd HA S3BIKE MATEMATHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM ammapara

ayreOpbl, HHTEPIPETUPOBATD MOJYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh IOHATHSIMU: CpeqHEe apu(pMETHYECKOE,
Me/araHa, HauOoJiblllee M HauMEHbllee 3HaYeHUs, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAIHMIO, TPEACTABICHHYI0O B TabmuIax, Ha
auarpammax, rpapukax, OTpa)xaronlyro CBOMCTBA pealbHbIX POLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TabIHI U
auarpaMm; HUCCICA0OBATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIE C

NPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHOB W OJCKTPOHHBIX CPCIACTB;




rpau4ecKd MCCIIeIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JarpaMM pacCEeUBaHMs U JIMHEMHOW perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSITHOCTh C HCIOJB30BaHUEM TpapUUECKHX METOJIOB; MPUMEHSTH
(bopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEepOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONIEpUPOBATh IOHATHUAMM: CiydallHas BEIMYMHA, PaCIPEICIICHUE
BEPOATHOCTEH, MaTEMaTUIECKOE OXKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIlyJailHOH BeNWYMHBI, (YHKIUU paclpenesieHus] |
IUDIOTHOCTH  PaBHOMEPHOIO,  II0KA3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnidi; YMEHHE  HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peIeHs 3a/1a4; 3HAKOMCTBO C IOHSATHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YyMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBIIMX YHCENl B
MPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
MOHATUSIMM: COYETaHHWE, IIEPECTAHOBKA, YUCIO COYETAaHUH, YHUCIIO
MepecTaHoBOK; OMHOM HpIoTOHA; yMEeHUE IPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCcyXICHUs Ul pelleHHs 3a/1a4; OLEHUBATh BEPOSITHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJYUECHHBIA pe3ybTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKa, IMpsiMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIN yroJl, TPEXI'PAHHBIM Yroj, CKPELIMBAOLIUECS MPSMBIE,
NapajuiebHOCTh U NEPIEHIUKYIIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSMBIMH, YTroJI MEXIY HMPSMOM U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH, PACCTOSIHUE MEXKTY
MPSIMBIMHU, PAcCTOSIHUE MEXKIY IUIOCKOCTSAMM; YMEHHME HCIIOJIb30BaTh
IpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEeMbl IUIAHUMETPHH;
YMEHHUE OLICHUBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C MOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYNH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa4Nn

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOIMAAL (GUTYpBI, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,

Ky0, Mapaijenenure],, nNpusMa, nupamuaa, ¢Gurypa v MOBEPXHOCTh
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BpallleH!s], LWWIMHAP, KOHYC, 1ap, cdepa, miomans chepsl, miomanb
MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYyCa, IIIUHApa, 00bEM KyOa,
IPSIMOYTOJIBHOTO MapajulesenuIesa, MUpaMu/bl, PU3MBbl, LUIHMHIPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEYEHHUS] KOHYCAa U LIMJIUHAPA,
napajjiesibHble OCH WM OCHOBAaHHWIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacaromascs cepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOI'paHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUT'YPBI U TIOBEPXHOCTH
BpAlllEHUsl, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME IPHUMEHSATh CBONCTBA TI'E€OMETPUYECKUX (Uryp,
CaMOCTOSITENTbHO (OPMYJTIHPOBATH OIPENEICHUsT H3y4aeMbIX (QUTYP,
BBIIBUI'aTh THUIOTE3bl O CBOMCTBAX W HPU3HAKAX T'€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccuukanuo (GUryp 1O pa3MYHBIM IPU3HAKAM, BBINOJIHAThH

HGO6XOILI/IMBIG JOIMMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh MOHATUSIMHU: JIBHDKEHME B IIPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha TJIIOCKOCTH U B MPOCTPAHCTRE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMOOHBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJIOOHBIE (PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BATh T€OMETPHUUYECKUE OTHOIICHHS
MpU PELICHUH 3aJ]a4; HaXOJAUTh F€OMETPHUUECKHE BENUYHMHBI (IJIMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad W3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIONIB3YSl M3y4YeHHbIE (HOPMYIBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHPA, TUIOMAIL CPEpHI;
00BEM Ky0Oa, IPSIMOYTOIBHOTO MapaieNenunea, MTUpPaMubl, PU3MBbI,
UWIMHApPA, KOHYycCa, IIapa; yYMEHHWE HAaXOJWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX GUryp

12

YMmenue OIICpHUPOBATH ITOHATHUAMMU: IMPAMOYTOJIbHAA cucreMma
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHEI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HA YHCJIO, PA3JIOKCHHUEC BCKTOPA 1O
633H0y, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC IIPOU3BCIACHHUEC, YI'OJI
MCKAY BCKTOpAMU;, YMCHUC HUCIIOJIB30BaTh BCKTOpHLIﬁ n
KOOp}IHHaTHBII)’I METOA AJIA PCIICHHUA TCOMETPHUYCCKUX 3adad M 3aJaq

JPYTUX y4yeOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOMAMIMM METON sl pelIeHHs 3a/ayi;
MMOHMMAHHUE 3HAYMMOCTU MAaTeMaTHUKU B HM3YUYCHHH NPUPOAHBIX U
OOIIECTBEHHBIX TPOIECCOB U SIBICHUN; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOH

MaTeMaTU4eCKOU HayKH




IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Koxn

1 Hucna u BIYUCICHUS

11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOoCTH HEbIX YUCell

19 Pammonanbueie  uncna. OOBIKHOBEHHbIE M JECATUYHBIE JAPOOH, MPOICHTHI,
' OeCKOHEeUHbIE IEPUOIUUECKUE IpOOH

. Apudmernueckuil KOpeHb HaTypajbHOM cTemneHu. JleHcTBUs ¢ apupMeTHUECKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenensb ¢ 1enbM mokazareneM. CTeneHb ¢ palMoOHaIbHBIM Moka3aTeneM. CBoiicTBa
' CTETIeHU

15 CuHyc, KOCMHYC W TAaHIEHC 4YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaibHbIE JOrapu(MbI

JlelicTBUTENbHBIE YnCia. ApUPMETHIECKHUE ONIEPALUH C JeHCTBUTEbHBIMU YUCIIAMH.
1.7 [TpuOnmxEHHBIE BRIYUCIICHNUS, IPABUIIa OKPYTJICHUS, IPUKHJIKA U OIIEHKA pe3yibTaTa
BBIYHMCIICHUN

1.8 ITpeoOpa3oBanue BoIpaxKeHUH

1.9 KowmrnekcHeie yncna
2 VYpaBHEHUs U HEPABEHCTBA

2.1 [enble 1 1poOGHO-pallMOHANIbHBIE YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [Toka3zaTenbHblE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBA

2.7 IToka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 VYpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu




2.11

Matpuiia cucTeMbl JIMHEWHBIX ypaBHEHUN. OnpeenuTenb MaTpULIbl

3 OyHKIMU U Tpaduku
31 OyHKIUA, crmocodbl 3amanus ¢yHKuuH. ['paduk dyakuuu. B3zaumHO 00paTHBIC
' ¢ynkuuu. Yétneie u Heu€THbIe QyHKIMU. [lepuoauueckue GyHKIUHN
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWi ¢ynkuumu. Hymm ¢yHkumn.
32 [IpomexxyTkn  3HaKONMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIUH.
' Makcumymbl U MHHUMYMBI (yHKuH. HaunOonbinee M HauMeHblee 3HAYCHHE
(GYHKLIMU Ha IPOMEXYTKE
23 CrenenHas (yHKIHA C HATYpAJIbHBIM U LIEJIbIM NTOoKa3aTeneM. E€ cBolicTBa u rpadux.
' CoiicTBa u rpaduk KOpHS N-0if CTEIeHN
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku pa3psiBa. AcuMITOTHI rpadukoB GyHKIHi. CBOMCTBA PYHKIIHI, HEIPEPHIBHBIX
' Ha OTpe3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpruaecKkas mporpeccun. @opmyia CII0KHBIX MPOLEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [IpousBonnas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIHMMA
[IpuMeHeHHe TPOM3BOJHOW K UCCIENIOBaHUIO (YHKIMI Ha MOHOTOHHOCTb U
4.2 sKkcTpeMyMbl. HaxoxaeHue HauOosbIIero M HAaUMEHBIIEro 3HA4Y€HUs (PYHKIHUU Ha
OTpE3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOrHKa
5.1 MHo3ecTBO, Oniepaluy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnwmcarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE




7.3
7.4

MHororpanHuku

Tenau IOBEPXHOCTHU BpaAILICHUA

7.5

Koopaunatsl 1 BEKTOpHI




MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
[EJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO M TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
NPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T'€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOI'O MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUs Te€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS MPU PEIICHUHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOro ObITusA, (opMma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOUM U TPYIOBOM NESITENbHOCTH, SBIISAETCS



OJHUM M3 TPO(ECCHOHATBFHO BAXXKHBIX KayeCTB, MOATOMY akKTyajbHa 3ajada
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00y4aroluXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaroriuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHM NMEIOT BO3MOXKHOCTh H3YYUTh T€OMETPHIO OoJiee TITy00Ko, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSIX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax ABISrOTCS:

e (opMHpOBaHHE NPEJICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXHEWIINX MaTEeMaTHYECKHX MOJENSIX, MO3BOJSIONIMX OMUCHIBATH U
U3y4daTh pa3HbIC SABICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJCHHS B XOJ€ PCIICHUS CTEPEOMETPHUECKHUX 3aJad W 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNH, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (YHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITUIA, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsX U MPU U3YYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus MIPaKTUKO-OPUEHTHUPOBAHHBIX  3a7ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HUHTYUTUBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCA 3a CUET PEUICHUS 3a1a4 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7ad HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUAM, HO U 1O TofaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOyuYeHHs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJAJIEHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJTIO/IEHUEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIKNCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIrecs,
napajuielibHble M CKpeluBarouecs npsmbie. [lapaiensHOCTh NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapaiuieTbHOCTB MIIOCKOCTEM: MapajulebHbIE TIIOCKOCTH; CBOMCTBA MapalIeIbHbIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpPsMbIE MapaJUieIbHbIE W TEPICHAUKYJSIPHBIE K IUIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOi
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOCcTel. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOTPAHHUKA, BBIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHHWE NMUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yced€HHasi mnupamMuga. OJIEMEHTbl TpU3Mbl W TnuUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHUPAMHUJIA; NpaBUJIbHAS TPEYroJibHasi MHUpaMHUAA W TPaBUIIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHTHl CAMMETPHUH B MUPAMUIaX, HapaJlieIenuIieiax, MpaBUIbHbIX
MHOT'OTPaHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
TUTONIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOii pu3Msbl. [Tnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuHaapuyeckas MTOBEPXHOCTB, oOpa3yroliue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILIWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yoliie KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIOMAAb MMOBEPXHOCTU C]ephl.
B3auMHoe pacnonoxxenue chepsl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101 h ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BlMcaHHA B MHOTOTPAHHUK, UJTH TEJIO BPAILICHMUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[lonoGHpie Tena B mpocTtpaHcTBE. COOTHOLIEHUS MEXAY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajuieabHO U MEPIIEHIUKYISIPHO OCH), CEYEHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTu U B mpoctpaHcTBe. ClioKeHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreitmme 3amaun B
KOOpJMHATax. YTon Mexay BekropaMu. CKalaspHOE MNpPOU3BEIEHHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHIMCKOrO OOIIECTBa, TMPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlaTpuornyeckoe BOCIUTAHUE!

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTHUAX, cdepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBSI3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKU3HH, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HAaHWEM TJ00ATLHOTO XapakTepa HSKOJOTHUECKHX MpoOseM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEePU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECco8 o00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEYUHIA;



e Ji€JaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BATh BONPOCHI KaK MCCIENOBATEIBLCKUI MHCTPYMEHT IO3HAHMS;
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHHIO OCOOEHHOCTEH MaTeMaTH4EeCKOTO
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(DUINTHI MH(OPMALIUHY, TaHHBIX, HECOOXOANMBIX JUIsl OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auu;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/1EKHOCTD UH(pOpMaIUH o CaMOCTOSITEJIBHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, perraeMoi 3a/iauu, BHICKAa3bIBaTh UJEH, HAIlEJICHHbIC HA TTIOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHUU Y4eOHBIX 3ajlad; MPUHUMATh 1E€Jbh COBMECTHOMU
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CyKaeHUsI, OOMEH MHEHHI,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILIEHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEecca U Pe3yiibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCJIOBUSM, OOBICHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX MNPU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYTPAHHBIA yTOJd, TpaHU ABYTPAaHHOTO Yrija,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apaJUICICIUIEAbI).

OnepupoBaTh NOHATUAMHU: CEKYIas MNIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKM JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXKAY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS MPAMBIMH, MEXIYy MNOPSIMOA M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKUCIATH COOTHOLIEHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh MOHATUSIMH: CHUMMETPUS B IPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTprdeckue (HaKThI IS PEIICHUS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a71ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKhn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATh PCATHHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAXOXKIEHUEM T€OMETPUUECKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (UJIWHIP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M TIIOMIAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCIISTE COOTHOIICHHSI MEXAY TUIOMAASIMU TMOBEPXHOCTEH U 00bEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTYpbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: BuI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIIICHHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPaBHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiiime reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUU U
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH 0 00pa3laM WiIH alropuT™MaMm, NPUMEHsS
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIMEe MPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpuMEHATh MONY4YEHHBIE 3HAHUS HA IPAKTUKE: AaHAJIU3UPOBATh pPEAbHBIC
CUTyalluM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYecKu CQOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEabHbIE
CUTyallUM Ha A3bIKE TE€OMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa aareOpsbl; pemarhb
IIPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuectBo
Ne HaumeHoBaHMe pa3ie/ioB U 4ACOB DJIeKTpoHHbIe (LM (ppoBbIE)
n/n TeM NPOrpaMmbl o0pa3oBaTe/ibHbIE PeCYpPChI
Bcero
bubmuorexa [JOK
1 Beenetiite & CTepeoMETpHIO 10 https://m.eds00.ru/1c209e37
[IpsiMble U MIIOCKOCTH B
5 MIPOCTPAHCTBE. 12 bubmmoreka [JOK
[TapaniaenbHOCTh MPSIMBIX U https://m.edso00.ru/1c209e37
IJIOCKOCTEMN
3 [lepnienAuKyYyIAPHOCTH 12 bubnuotexa [JOK
NPSAMBIX U IJTIOCKOCTEH https://m.edsoo.ru/1c209e37
4 Vsl MeXay NPSMBIMU U 10 bubnnoreka [JOK
IJIOCKOCTSIMU https://m.edso0.ru/1c209e37
bubmuoreka [JOK
M 11
> HOTOTPAHHHEH https://m.edsoo.ru/1c209e37
N bubmuoreka [JOK
6 OOBEMBI MHOTOIPAHHHKOB o https://m.edso00.ru/1c209e37
7 [ToBTOpeHue: ceuenus, 4 bubnnoreka [JOK
pacCTOSIHUS U YTJIbI https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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11 KJIACC

[10 ITPO'PAMME

HaunmeHnoBanme KouunyecTBO
JuaexkTpoHHbIe (HU(pPOBbHIE)
Nen/m  pa3nenoB u Tem 4yacoB
o0pa3oBaTe/bHbIE PECYPChI
IporpamMmal Bcero
bubmuoreka [JOK
1 Tena ppameis 12 https://m.eds00.ru/1c209e37
N bubnmoreka [JOK
2 Obbembt Tex > https://m.eds00.ru/1c209e37
3 BekTopsl u KOOpAMHATHI 10 bubmmoreka [JOK
B MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
I ;
4 (;) B6T Oi(:;lze 7 bubmuorexa [JOK
OPODIH ’ . https://m.eds00.ru/1c209e37
CUCTEMaTHU3aIlUsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB 34



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

10 KUIIACC
N KosaunuyecTBo 3 @
° JIEKTPOHHBbIE HH(POBbIE

Tema ypoka 4acoB P p

n/n o0pa3oBaTe/bHbIE PeCypChl

Bcero
OCHOBHBIE TIOHSITHS CTEPEOMETPHUU:
1 TOYKA, NpsiMasi, INIOCKOCTh 1 bubmmorexa [JOK
> 1P ’ ’ https://m.edsoo.ru/aecc77cd

IIPOCTPAHCTBO.
OCHOBHBIE TIOHSTHS CTEPEOMETPHUU:
[IpaBuna nzobpaxenus Ha

2 HCYHKaX: U300paKeHUS 1 bubmmorexa HOK
PHCyHRax: . P https://m.edsoo.ru/aecc77cd
TUTOCKOCTEH, MapaIeIbHBIX TPSMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka
OCHOBHBIE TIOHSITHS CTEPEOMETPHU:

TOYKa, MpsiMasi, TNIOCKOCTH,
npoctpaHcTso. IIpaBuna
3 M300paKeHHs HA PUCYHKAX: 1 bubamorexa LOK
P PHEYH L https://m.edsoo.ru/aecc77cd
U300paxKeHHs MII0CKOCTEH,
napauIeIbHBIX IPSAMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka

4 Bxonnas koHTposbHas paboTa 1
3HaKOMCTBO C MHOTOTPaHHUKaMH,

5 n300pakeHre MHOTOIPaHHUKOB Ha 1 bub6nuorexa [IOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/b30dff38
YepTexax
[TonsiTHE 006 AKCHOMATHYECKOM

6 MOCTPOEHUHU CTEPEOMETPUH: 1 bubnmnoreka [JOK
AKCHOMBI CTEPEOMETPUH U CIIEICTBHS https://m.eds00.ru/65c6b106
U3 HUX
[TonsiTHE 006 AKCHOMATHYECKOM

7 MOCTPOEHUHU CTEPEOMETPUH: 1 bubnmnoreka [JOK
AKCUOMBI CTEPEOMETPUU U CIEACTBUSA https://m.eds00.ru/258fc245
U3 HUX
[onsartus: nepecekaronuecs

8 IUIOCKOCTH, MEePECeKaroInecs 1 Bubnmorexa LIOK

> TeP https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
[TonsTHs: nepecekaronmecs
bu6mmoreka [IOK
9 IUIOCKOCTH, MEePECeKaroIecs 1

npsmad U 1mioCKOCTb

https://m.edsoo.ru/2d8a9c99
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HavanpHbie cBeieHHs 0 KyOe u

bubmuoreka [JOK

10 & .
[TMpaMIA, HX PASBEPTRH 1 MOACTH https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOTPaHHUKOB
B3anMHOE pacnosioKeHue NpsiMbIX B
1 IIPOCTPAHCTBE: NIEpPECEKaroIIMecs, bubmmorexa [IOK
napasuiesibHbIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520f6
npsiMble
[TapamienbHOCT IPSAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE:!
12 napajuieiabHbIe III) HI\T/III))IQ B bubmmorexa [JOK
P P . https://m.eds00.ru/93ad36b3
MIPOCTPAHCTBE; MapaUIETbHOCTD TPEX
MPSIMBIX
[TapamienbHOCTE NPSAMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE: bubnmoreka [JOK
13 .
[TapamienbsHOCTh IPSAMOM U https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH
14 VYri1bl ¢ COHaNpaBIeHHBIMU bubnnoreka [JOK
CTOpPOHAaMH https://m.eds00.ru/9f4071b9
15 VYron Mexay npsMbIMU B bubmuoreka [JOK
MPOCTPaHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTb MIOCKOCTEN: bu6nuorexa [IOK
napasuiebHbIE TIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napayyieabHbIX bubnunoreka [JOK
IIJIOCKOCTEMN https://m.edso00.ru/e504d656
IIpocreiire npoCTpaHCTBEHHBIE
19 (GuUrypsl Ha MIOCKOCTU: TETPAd Bubnuorexa LIOK
P $ TETPAAP, https://m.edso00.ru/4a28dc02
KyO, mapasienenumnes
bu6mmoreka [IOK
20 IT 7
OCTPOCHHE CeHerHH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 II i
OCTPOCHHE CCACHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
29 "ITpsiMbl€ M TUIOCKOCTH B bubnnoreka [JOK
npoctpancTse. [lapaiutensHOCTH https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IIJIOCKOCTEMN"
[TeprieHAMKYASIPHOCTH MPAMOUN 1
PDHSHATEYIED P bu6mmoreka [IOK
23 TUTOCKOCTH: TIEPIICHINKYIISIPHBIC

MMpAMBIC B IPOCTPAHCTBC

https://m.edsoo.ru/b19f6a5d
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[Tpsimble mapanienabHble U

bubmuoreka [JOK

24 MEePIECHANKYIISIPHBIE K MITIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [Ipsimble napasuienbHble U bubnuoreka [IOK
NEPIEHAUKYIISPHBIE K IITIOCKOCTH https://m.edso00.ru/ba545966

26 [Tpu3Hak nepneHaUKYyIIPHOCTH bubmuorexka [JOK
NPSMON U TIOCKOCTH https://m.edsoo.ru/f85bfc46

97 KoHnTtposbHas padota mo utoram |
MOJIyTOIUs

28 Teopema o npsmoit bubnuoreka [IOK
MEPIECHINKYJISIPHOMN TIIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsiMoii bubmuorexa [JOK
NEePHEHANKYJISIPHON IIII0CKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubmmorexa [IOK
NEePHEHAUKYIISIPHON MIJIOCKOCTH https://m.edso00.ru/7d18834b
[TepieHIUKYISIp ¥ HAKIIOHHBIE:

31 paccTosiHue OT TOYKHU JI0 ITIOCKOCTH, bubnmoreka [JOK
paccTostHue OT IPSAMOU 10 https://m.edso00.ru/33c477d3
IJIOCKOCTH
[TepnieHIUKYISIp ¥ HAKIIOHHBIC:

32 paccTosiHue OT TOYKHU JI0 INTIOCKOCTH, bu6mmoreka [JOK
paccTostHue OT IPSAMOU 10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[leprieHAUKYNSAp U HAKIOHHBIE:

33 paccTosiHue OT TOYKHU JI0 ITIOCKOCTH, bu6mmoreka [JOK
paccTosiHue OT MPAMOU 110 https://m.edsoo.ru/a5b7b8e3
IJIOCKOCTH
[leprieHAUKYNISAp ¥ HAKIOHHBIE:

34 PacCTOSIHUE OT TOYKH A0 MIOCKOCTH, bu6mmoreka [JOK
paccTositHue OT NPSAMOU 110 https://m.edsoo.ru/dbee22bc
IJIOCKOCTH

35 Yrael B IPOCTPAHCTBE: YTOJI MEXIY bubnuoteka [JOK
IIPSAIMOM U IIOCKOCTBIO https://m.edso00.ru/6b61b2b4

36 JByrpaHHbIN yToJ, JUHEWHBIA YO bubmuorexa [JOK
JIBYTPaHHOI'O yTIJla https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJI, TMHEHHBIN yrom bubnmnoreka [JOK
JBYTPaHHOIO yrjia https://m.edsoo.ru/c7c777ed
[lepneHAUKYISIPHOCTD MIIOCKOCTEH: Bu6morexa [JOK

38 MPHU3HAK TEPICHIUKYISIPHOCTH ABYX

IIJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3
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[leprieHANKYASIPHOCTD IJIOCKOCTEI:

bubmuoreka [JOK

39 MpHSHAK H?pHeHMKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEH
IlepnesquKyIIpHOCTD MIIOCKOCTEM:
40 HpII/:3HaK nel})lnegnnxyns{pHOCTn JIBYX Bubmorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJIOCKOCTEH
41 Teopema 0 TpEX NepHEHAUKYIAPAX Bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx mepHEHANKYIIPAx Bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx meprneHANKYIIpax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonTponbhas pabota nmo remam
44 "IlepneHIUKyYISIPHOCTD MPAMBIX U bubnmoreka [JOK
miockocteil" u "Yriael Mexy https://m.edsoo.ru/5b971ef3
NPSMBIMH U TIJIOCKOCTSAMU"
[TonaTtue MHOTOTrpaHHUKA, OCHOBHBIC
3JIEeMEHThl MHOTOTpaHHUKA,
45 BBIMYKJIbIE U HEBBITYKJIIbIC bubmmorexa LIOK
- https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA
[Ipusma: n-yronpHas mpu3mMa; rpaHu
Y OCHOBAHUS MPU3MBI; IIpSAMast U bubnuoteka [JOK
46
HaKJIOHHAs IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHASI TOBEPXHOCTh MPU3MBbI
47 [Tapannenenunen, NpsIMOyroJIbHBII bubnuoteka [JOK
napasuliesIenuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuia: N-yronpHas Mupamua,
TpaHU ¥ OCHOBAHUE MTUPAMUJIBI;
48 621(032151 U TIOJTHAs HOBSpXH(fLCTI) Bubmmorexa LIOK
https://m.edsoo.ru/fblcd0as
MMPaMU/IbI; IPABHIIbHAS U
yCedE€HHas MUpAMUIA
[IpaBuIBEHBIE MHOTOTPAHHUKHU:
MOHSTHE TTPABUIILHOTO
49 MHOT'OI'PAHHUKA; TPABUJIbHAS bubnnorexa [JOK
IIPpU3Ma U MPaBUJIbHAS IUPAMUJIA; https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS TUPAMHUIA
Y TIPaBUIIBHBINA TETPAdIP; KYO
[IpencraBnenue o mpaBUIbHBIX
bu6mmoreka [JOK
50 MHOTOTPaHHHUKAX: OKTadIp,

JOJICKAdIP U HKOCAIP.

https://m.edsoo.ru/a0fdd5bf
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CummeTpus B TPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOYKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTBI

bu6mmoreka [JOK

51
CHMMETPHUH B UPAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuieNienune1ax, MpaBuiIbHBIX
MHOTOTPaHHHUKAX
Brruncnenue 3j1eMeHTOB
52 MHOTOIPAaHHHUKOB: pEOpa, JruaroHaIn bubmorexa LHOK
P - bebpa, 4 ’ https://m.edsoo.ru/6cdbecef
YTJIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTHU MPSMOM
53 [IPU3MBI, [UIOIAlh OCHOBAHUMI bubmorexa HOK
p ’ Ha . ’ https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSIMOM MPU3MBbI
[Tnomans 60KOBO MOBEPXHOCTH U
MMOBEPXHOCTH MPaBUIBLHOM
54 [MUPAMUJIBI, TEOPEMA O ILIOLIAIN bubmorexa HOK
p fl » Teop Hl . . https://m.edso0.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOM
MAPaMUIbI
55 KonTtponpHast pabora o Teme bubmmoreka [IOK
"MHororpaHHuku" https://m.edso00.ru/a95f5c04
" bubnuotexa [JOK
I1
56 OHsTHE 00 00BEME https://m.edsoo.ru/7ad0020b
" bubnuotexa [JOK
57 OOLEm mupamm et https://m.edso0.ru/235171b3
" bubnuotexa [JOK
58 OOLEm mupamm et https://m.edsoo.ru/f47dfefd
" bubmuoreka [JOK
59 OOLEm mupamm et https://m.edsoo.ru/79c¢10312
N bubmuoreka [JOK
60 OObEM mapamuy! https://m.edsoo.ru/2faadc3f
N bubmuoreka [JOK
61 OOnEM mpusMEI https://m.edso00.ru/79853608
N bubmuorexa [JOK
2
6 OOmEm mpu3MEI https://m.edsoo.ru/1e053890
N bubnmuorexa [JOK
63 00
HEM TTPHIMBT https://m.edsoo.ru/482d3f51
bu6mmorexa [IOK
64 Hrorosas konTporLHas pabota https://m.edsoo.ru/b9146bc0
65 [ToBTOpeHue, 060061IIeHNE bubnuoreka [JOK

CHCTeMaTHU3allus 3HaHUH.

https://m.edsoo.ru/098bedad
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[TocTpoenue ceuenuii B
MHOTOTPaHHHUKE

66

[ToBTopenue, 06001IEeHNE
cCucreMarmu3sanus snaguii. O0beM
MHOI'OIrpaHHUKOB

bubmuoreka [JOK
https://m.edsoo.ru/098bedad

67

[ToBTOpeHME, 0600IIEHNE
CHCTEeMAaTHU3alus 3HAHUMA.
Brluncnenue paccTosHAN: MEXIY
JIBYMsI TOUKaMH, OT TOYKH J10
MPSMOM, OT TOYKHU JI0 TIJIOCKOCTH,
MEXK]1y CKPEIIUBAIOIIMMUCS
PSMBIMHU

bubmuoreka [JOK
https://m.edsoo.ru/f7792ba9

68

[ToBTopenue, 0600mIEHNE
cucTeMaTu3alus 3HaHUM.
Brluncnenue yrios: Mexay
CKPEIIMBAIOIINUMUCS IPSIMBIMU,
MEXy IPSIMOM U IIJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEXKIY
IUIOCKOCTSIMU

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/56765e8b
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11 KIIACC

KoumnuectBo
Ne Tema ypoka YACOB JIeKTPOHHBbIE U (pPOoBbIE
n/n oOpa3oBaTe/ibHbIE pecypchl
Bcero
Cdepa u map: ueHTp, paauyc,
1 JIMaMETp; TUIOIIAIb IIOBEPXHOCTH 1 bubmmorexa [JOK
https://m.edsoo.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepbl

) U TUIOCKOCTH;, KacaTeabHast 1 bubnmnoreka HOK
TUIOCKOCTB K cepe; mIomaib https://m.edsoo.ru/bed12a43
cepsl

3 Bxoanas koHTpoabHas padora 1
[unwaapudeckast MOBEPXHOCTD,

4 o0pa3yroIne UIHHIPHIECKON 1 bubnmoreka [JOK
MOBEPXHOCTH, OCh https://m.edso0.ru/6054b8c1
UWIMHIPHUYECKON TTOBEPXHOCTH
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1 bubnuorexa [JOK
TJI01AIb OOKOBOM U MOTHOM https://m.eds00.ru/188f6216
MMOBEPXHOCTHU
N300pakeHne NMIMHIpPA HA
IUIOCKOCTH. Pa3BépTka muuHapa.

6 Ceuenus nuiamHapa (MIIOCKOCTHIO, 1 bubmuorexa [JOK
NapajuIeIbHON WIN https://m.edso0.ru/016e25eb
MIEePIEeHIUKYISIPHONU OCH
WIHH]IPA)

Konnueckas noBepXHOCTb,

7 oOpa3zyromire KOHMIYeCKOU 1 bubmuorexa [JOK
ITOBEPXHOCTH, OCh Y BEPIIMHA https://m.edso0o.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH
Konyc: ocHOBaHue U BepiInHA,

8 o0pa3yrolas U 0Ch; IJIONIA/Ib 1 bubmmorexa [JOK

N . https://m.eds00.ru/897dd3b2
OOKOBOI1 U MMOJHON OBEPXHOCTH
Y ceu€HHbIN KOHYC: a "
9 1 BBICOTA; OCHOB};(;{HO‘}[6§ gg;?)?aﬂe 1 bubmorexa [TOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3o006paxeHne koHyca Ha
10 mockocTH. Pa3BépTka KoHyca. 1 bubnmoreka [JOK

Ceuenust koHyca (IIOCKOCTBIO,
MapaieIbHON OCHOBAHUIO, U

https://m.edsoo.ru/Obdelbe8
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IJIOCKOCTBIO0, MPOXOISIIECH Yepe3
BEPIIUHY)

KomOunanws ten BpameHus u

bu6nmoreka [IOK

11
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONUCaHHbII

12 okoJ10 chepsl; cdepa, BIucaHHas bubmuorexa [JOK
B MHOTOTPaHHUK WJIU B TEJIO https://m.edso0.ru/0b136158
BpAaIICHUS

13 Kontposbnas padota nmo uroram |
TTOJTYTOJTUS

14 [Tousitue 06 006éMe. OCHOBHBIE bu6nuoreka [IOK
CBOMCTBA 00BEMOB TEI https://m.edso0.ru/26a03fb7

bubmuorexa [JOK

1 "

> Oneém P, KoMy https://m.eds00.ru/5513d87b
N bu6mmoreka [IOK
16 06
BEM INapa K ILIOMa e Chepe! https://m.edsoo.ru/d189bde2
[TogoOHEbIe TENa B MPOCTPAHCTBE.

17 CoOoTHOIICHUS MEXTY bu6mmoreka [IOK
IIONIAASIMHA MTOBEPXHOCTEM, https://m.edso0.ru/810cfleb
00bEMaMU ITOIO0HBIX TEJT

18 BekTop Ha miockocTu u B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Co’kKeHHE ¥ BRIYUTAHHE BEKTOPOB bubmorexa LHOK

p https://m.edsoo.ru/23f4f089

20 YMHOKEHHE BEKTOpa Ha YUCIIO0 bubmorexa HOK

P https://m.edsoo.ru/dee379eb
Pasnosxxenne BekTopa 1o TpéM
21 HEKOMILIAHAPHBIM BEKTOpPam bubmorexa HOK
P pamt https://m.edsoo.ru/a28fd74e
[IpaBuino nmapamienenumnena
Pemenue 3amay, CBSA3aHHBIX C
22 MPUMEHEHUEM TTPaBUJI JEHCTBUH C bubmorexa HOK
P P s https://m.edso0.ru/5a827900
BEKTOpAMH
KoopanHaTHO-BEKTOPHBIN METO
23 m I/IpiﬂleHI/IH FGOMC’ITD WYECKUX " bubmorexa LHOK
PP P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpssMmoyronbHas cucreMa
KOOPJIMHAT B MPOCTPAHCTBE.
P4 Poctp but6mmoreka [IOK
24 Koopaunats! BekTopa.

[Ipocreiimue 3agauu B
KOOpJAMHATAX

https://m.edsoo.ru/48db7058
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VYroia Mexay BEKTOpaMH.

Bbubnuoreka LIOK

23 (KasipHoe MpON3BeCHHE 1 https://m.eds00.ru/725effc4
BEKTOPOB
26 Boruucnenue yrios Mexy 1 bubnmnoreka HOK
MPAMBIMH U TIJIOCKOCTAMHU https://m.edsoo.ru/8efbe78e
KontposbHas paboTa mo teme
27 "BekTopsl 1 KOOPAMHATHI B 1 bubmorexa LHOK
| https://m.eds00.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHME, 0000IIEHNE U
08 CHCTEMAaTH3allKs 3HAHHIA. 1 bu6nuoreka [IOK
OcHoBHBbIE GUTYPBI, (DAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEeMbI Kypca TUTaHUMETPUHI
IToBTOpEeHME, 0000IIEHNE 1
29 CHCTEMAaTHU3alMs 3HAaHHIA. 1 bubnnoreka IIOK
OcHoBHbIe GUTYPBI, PAKTHL, https://m.eds00.ru/078cd184
TEOpEeMBI Kypca IJIaHUMETPUU
[ToBTOpEeHME, 0600IICHNE 1
cucTeMaTu3alus 3HaHui. 3anauun bu6mmoreka [IOK
30 1
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/7491efe0
penieHus
bubnnoreka IIOK
31 Hrorosas kowTpoIIbHas padota L https://m.edsoo.ru/ec24dfc2
[ToBTOpEeHME, 0600IICHNE 1
cucTeMaTu3alys 3HaHui. 3agaun bubmmoteka [IOK
32 1
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 0600IIeHNE U
33 cucTeMaTu3alus 3HaHH. 1 bubmuorexa [JOK
OcHoBHbIE QUTYpPBI, aKTHI, https://m.edsoo.ru/74b2ad91
TEOpEMBI Kypca CTepEOMETPUU
34 [ToBTOpEeHue, 060061IEHNE 1 1 bubnmnorexka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
pesyabTaTa o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
25 [TpyMeHsTh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPU PELICHUH
' reOMETPUUYECKUX 3aj1au
23 OnepupoBaTh NOHATHSAMM: NApAJUIEIBHOCTh M IEPIEHIUKYISIPHOCTD
' IPSAMBIX U IJIOCKOCTEMN
24 KnaccugunupoBars B3aMMHOE pacIioyloKeHUe MPSIMbIX U INIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHIATUSMMU: JBYTPAHHBIN yroJl, TpaHy ABYIPaHHOIO yrJa,
7.5 peOpo BYrpaHHOro yrja, JMHEHHBIH Yroa JBYIpaHHOIO YU,
rpagycHas Mepa ABYIpaHHOIO yria
OnepupoBaTh NOHATUSAMU: MHOTOIPAHHUK, BBITYKJIBIA U HEBBIIYKJIbIHA
7.6 MHOT'OTpaHHUK, JJIEMEHTBI MHOT'OTpaHHHMKA, IIPaBUJIbHBIN
MHOTOTpaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOTOIPAaHHUKOB (IIMpaMHJia, MPU3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS  JJIs
28 KJacCUpUKauuu  (BBIMYKJIblE W  HEBBINYKJIbIE MHOTOTPaHHMKH,
' [IPAaBWIBHBIE MHOTOTPAHHMKH, TIPSMbIE M HAaKJIOHHBIE IPU3MBI,
napaJuIeIeUIe /Ibl)
29 OnepupoBaTb  HOHSTHUAMHU: CeKyllas  IUIOCKOCTb,  CEUEHHUE
' MHOTOTPaHHUKOB
210 OOBSICHATh NPUHUUIBl T[OCTPOCHHUS] CEUYEHUH MHOTOTPaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICIOB




7.11

Crpouts ce4yeHHMsT MHOTOTPAHHHMKOB METOJOM CJIEIOB, BBIIIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEpPTEeXKM M3 PHCYHKOB MPOCTHIX OOBEMHBIX

buryp: BUI1 CBEpXy, COOKY, CHU3Y

7.12

Pemmats 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETMYHH 10 00pa3iam
WM aJNropyuT™MaM, MPUMEHSS M3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MaTEMATUYECKMX 3aJad Ha BbIYHCICHUE
PacCTOAHUN MEXKIY ABYMsSI TOUKAMH, OT TOYKH 1O MPSIMOM, OT TOUYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIIMBAOIINUMHUCS ITPAMBIMHA

7.13

PemraTs 3aaa4i Ha HaXO0XACHUE N'COMCTPUYICCKUX BEJIUYHH I10 o6pa3uaM
WM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTUYCCKHUC MCTOJbI IIPpHU
pemiCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3ala4 Ha BbIYHUCICHUC YIJIOB
MCKAY CKPCHIUBAOIHUMHUCA MMPAMBIMHA, MCIKIY HpiIMOfI " INJIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Beraucisate 00bEMBI M IUIOMIAJAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHpamMuaa) C OpUMCHCHHEM  (GOpMYJ,  BBIYHCIATH
COOTHOILIEHUS MEXK Y IUIOMIA/IIMU TOBEPXHOCTEH, 00bEMaMU MOT0OHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTpPUSA B IIPOCTPAHCTBEC, LICHTP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh B TUIOCKOCTh CHMMETPUHU (PUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (DUrypax, HpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, MPEANOIaraloliuX HECKOJIBKO IIaroB pEeLICHUs, €CIU YCIOBUs
IPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

IIpuMeHATH mHpoCTEHIIHE NPOrpaAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIlMOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh TMOJy4YEHHBIE 3HAHUSA HA NPAKTUKE: AHAIW3UPOBATH
pealbHble CUTyallud M INPUMEHATh HU3YyYEHHBIE IOHATHUS B IIPOLIECCE
MOKMCKA pEeLIEHUsI MaTeMaTH4ecKu CQHOPMYIUPOBAHHON MpPOOIIEMBI,
MOJIECJINPOBATh pealbHbIE CUTYallUH Ha S3BbIKE T€OMETPHUU, UCCIIEN0BATh

MOCTPOCHHBLIC MOACIIU C MCITOJIB30BAHUEM T'COMETPUUCCKHUX MOHSITHUA U




TeopeM, amnmnapara anreOpsbl, pelarh NPakTUYECKUe 3a/1a4u, CBSI3aHHbIE

C HAXOKACHUCM I'COMCTPHUYICCKUX BCIINYHH

11 KJIACC
Kox .
HpoBepsIeMOro IIpoBepsiembie HPeIlMeTHbIe pe3yJIbTAaThbl 0CBOEHHSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBaHusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSTUSMU: HWIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, HWJIMHAP, KOHHYECKAs
' MOBEPXHOCTh, OO0pa3ylolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MOTyYSHHUS TEJl BPALICHUS
6.4 KnaccudunupoBars B3aUMHOE PacIoiioKeHUE CPephl U MIIOCKOCTH
OnepupoBarh MOHITUSMH: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA,
6.5 BBICOTA CErMEHTA, IIAPOBOM CJIOM, OCHOBaHME IIapOBOIO CJIOSI, BHICOTA
IAPOBOTO CJIOSI, IIIAPOBOM CEKTOP
66 Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TN BpalleHMS,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAaHHBIH B cdepy u
6.7 OIMCaHHBIN OKOJO cdepsrl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BpAICHHSI
68 BBIUMCIATE COOTHOMICHHS MEXAY IUIONIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MO0OHBIX TeT
6.9 N300paxkaTh nzydaemble GUIYpHI OT PYKH U ¢ IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXHU M3 PHUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJI CBEPXY, COOKY, CHH3Yy; CTPOUTH CEUCHHUS TeJ
BpaIlCHUS
W3BnekaTh, MHTEPIPETUPOBATh U MPeoOpPa30BbIBATh MH(POPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEJCTaBICHHYIO Ha

yepTekax U pUcyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUUYECKIX
3a/1a4, IPEAIoIaraloluX HECKOJIbKO LIaroB PELICHUS, €CIIA YCIOBHUS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IMPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHM

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIe A IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: NCKAPTOBbBI KOOPAWHATHEI B ITPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
yroja MEXKAY BCKTOpaMH, CKaJIpHOC IIPOU3BCACHHUEC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpAMH, CKAIIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
110 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHHAT

Pemate 1mpocreiimie TIeOMETpUYECKHE 3a1adyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MATEMAaTUYECKUX OTHOLICHUH M
HaXO0XJACHUE T€OMETPUUYECKUX BEIMUMH 0 00pa3laM WK alropuTMam,
NIPUMEHSAS.  M3BECTHBIE METOAbl IIPU  PELIEHUHM  CTaHIApPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATh TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX
3a1a4y

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHU3HH, paCliO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHsATh MONyYEeHHbIE 3HAHUS Ha MpaKTHKe: aHaJIU3HpPOBAThH
peayibHble CUTYallud W MPUMEHSATh W3YYEHHbIE MOHSATHUS B Ipoliecce
MOMCKA pEUIeHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON INPOOIEMBI,
MOJIETUPOBATh peajbHble CUTYAllMU Ha SI3bIKE T€OMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEH C UCIOJB30BAHUEM FE€OMETPUUECKUX MOHATHN U
TeopeM, anrnapara ajiredpsl, pemarh NpakTHYeCcKue 3ajauu, CBI3aHHbIE

C HAXOKACHUECM I'€COMCTPUYICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

I'eomerpus

OcHoBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IOCTPOCHHUU  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHOe pacmonoxeHue IpAMBIX B IPOCTPAHCTBE:  IEPECEKAIOLIUECs,
napajuleJibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MAapajuleNIbHbIE IMPSMBIE B IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApauUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJICHHBIMA CTOPOHAMH, YrOJ MEXKIYy MNpPSIMbIMH B IPOCTPAHCTBE.
[lapamnenpHOCTh  IUIOCKOCTEH: [apajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX Mockocted. [Ipocreiimne npocTpaHCTBEHHBIE (GUIYpbl Ha

INIOCKOCTHU: TCTPARP, Ky'6, mapajuiCICIumIiCa, IoCTPOCHUC CEUCHUM

7.3

[lepnieHAUKYIAPHOCTE MPSAMOM M IIJIOCKOCTH: IEPIEHIUKYISPHBIE MpPSAMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJIIPHOCTH INPSIMOM M IUIOCKOCTH, TEOpeMa O IIPSIMOU
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIrOJI MEXKIY HPSIMOU H
IJIOCKOCTBIO,  IBYI'PAHHBIM  Yrojl, JIMHEWHBIA Yrojl JBYIPaHHOIO  yrIJa.
[lepneHuKyIsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 10 TJIOCKOCTH, MPOEKLUs (PUTYpBI HA IIOCKOCTh. [IeprneHaAuKynspHOCTh
IJIOCKOCTEH: NMPHU3HAK NEPIEHIUKYIAPHOCTH JIBYX ILUIOCKOCTeH. Teopema o Tpéx

NEPpNECHAUKYIISIpax

7.4

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHHMKA, BBIITYKJIbIE W
HEBBIMYKJIbIE MHOTOI'PAaHHUKH, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yronabHas
MpU3Ma, TpaHu ¥ OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS NPU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamnenenurnen, MPSAMOYT OJIbHBIN
napajuieJienuIe] U ero coucrsa. Ilupamupa: N-yronpHas nupamMuaa, TpaHU U
OCHOBaHHE MUPaMHM/Ibl, OOKOBAsI U TIOJIHASA MOBEPXHOCTh MUPAMU/IbI, IPABUIbHAS U

yced€HHass MNHUpaMHJa. OJEMEHTBl MNpHU3Mbl W nHpaMuiabl. [IpaBuibHbIE




7.5

7.6

1.7

MHOTOTPaHHHUKU: TOHSATHE MPaBUJIBHOIO MHOTOIPAaHHUKA, MpaBUIbHAS MpU3Ma U
MpaBUjibHAs MUpaMUJa, MPABWIbHAS TPEYrojibHash NUpaMHUAa U MPaBUIbHBIN
terpadap, kyo. IlpencraBieHwe o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,

nonexalap u ukocasapyrue CeueHust MpU3Mbl U TUPAMUIbI

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH.  JJEMEHThl CHUMMETPHUM B IHpaMuJax, M[apajulelieluIenax,

IMpaBHUJIbHBIX MHOTOTPpaHHUKaX

Bbruuciienue 371eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. [lnomans
OOKOBOH TOBEPXHOCTHM U TIOJIHOM IOBEPXHOCTH HPAMOM HPU3MBI, IUIOIIAMIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOU MOBEPXHOCTH NMPSAMOM pu3Mbl. [ Lomaas 60xoBoi
IIOBEPXHOCTH M TIOBEPXHOCTH IIPABWIIBHOM NUpPaMUIbl, TEOpPEMa O ILIOLIAIU

yceuéHnHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPUIMBI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ

11 KVIACC

Kox
6

6.1

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

I'eomerpus

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yIOMIME IMIIMHIPUYECKON MOBEPXHOCTH,
OCb IWIMHApPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHud U OOKOBas

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ10IIadb OOKOBOM U IOJHOM TTOBEPXHOCTHU

6.2

6.3

Konnueckass moBepXHOCTb, 0Opa3yoline KOHHYECKOH TIOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKON oBepXHOCTH. KOHYC: OCHOBaHUWE U BepIIMHA, 00pa3yroIast
U OChb, IUIOHIaJb OOKOBOH M TMOJHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC!
o0pasyroliye 1 BbICOTa, OCHOBAHHS U OOKOBas IOBEPXHOCTh

Cdepa n map: ueHTp, paauyc, IMaMeTp, IIIoa b MOBEPXHOCTH cdepbl. B3aumuoe

pacnosoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIIOCKOCTh K cdepe, IUIoalb

cdepsl

6.4

N3o06paxenue e BpalleHus Ha II0cKocTH. Pa3BépTka nunuuapa 1 KoHyca

6.5

KomOunanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

okoJio cepsl, chepa, BMCaHHAST B MHOTOTPAHHUK, WM TEJIO BPAIICHUS

6.6

[Tonsitue 06 006bEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tenl. Teopema 00 00BEME
NPsIMOYTOJIBHOTO Tapajuienenunena u ciueactBuss u3 He€. OO0BEM mUIUHApA,

KoHyca. O0BEM mapa u miomaas chepsl




[MomoOuble Tema B mpoctpaHcTBe. COOTHONICHHS MEXKAY  IUIOMIASIMU

o7 MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISAPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U IIPOXO/SIIEE YEPE3 BEPILLUHY), CEUEHUS 11apa
Bekrop Ha miockoctd u B mpocTpaHcTBe. ClIOXKEHUE W BBHIYMTAHHE BEKTOPOB.
6.9 YMHOkKEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. [lpaBwio mapamnenenunena. Pemenwe 3amay, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreitimme 3amaun B KOOpJAWMHATaX. Yrojl Mexay Bekropamu. CkalsspHOe

MMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IPSAMBIMHU W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaY




IMMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHHUS K NPEAMETHBIM pe3y/ibTaTam
OCBOEHHS OCHOBHOIi 00pa30oBaTe/IbHON MPOrpaMMBbI CpeIHEro
o0mero odpasoBanus

Bnagenue merogamu JOKa3aTeNbCTB, aJTOPUTMAMM DPELIEHUS 3a/ad;
yMeHue (GopMynupoBaThb U ONEPUPOBATH MOHITUAMU: ONpEIEICHHE,
aKCHUOMa, TeopeMa, CIEICTBUE, CBOMCTBO, IMPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dbopmynupoBaTh 00paTHOE U IPOTHUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYECKON MHAYKIUU; IPOBOJIUTH AOKA3aTEIbHbIE PACCYKACHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
pacCcyX/JeHU; yMEHHME OIEepUpPOBATH IMOHATUSMH: MHOXECTBO,
MIOJIMHOXECTBO, ONEpallMM HaJl MHOKECTBAMHU; YMEHHUE UCIOJIb30BATh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCAaHUS  pealIbHBIX
IIPOLIECCOB U SIBIIEHUH U MPH PELIeHUHU 3a/1a4, B TOM YHUCIE U3 IPYTUX
y4eOHBIX IPEAMETOB; YMEHHE ONEPUPOBATH MOHATUIIMU: Tpad), CBA3HBIN
rpad, AepeBo, LHUKI, Tpad Ha IUIOCKOCTH; yMEHHME 3a/laBaTh U
OTNMCHIBATh Tpadbl pa3IMuHBIMU CIIOCOOAMU; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHune onepupoBaTh MOHATUSIMH: HATYpPaJIIbHOE YHUCIIO, IEJI0€ YHCIIO,
CTENEHb C LEJbIM M0Ka3aTeNleM, KOPEHb HATypalbHOM CTENEHH, CTETIEHb
C palMOHAJIBHBIM TIOKa3aTeleM, CTeNeHb C JICMCTBUTEIHHBIM
nmokasarejeMm, Jjorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJILHOTO YHCJIA, OCTATOK MO MOMYJI0, PAIlMOHAIBHOE YHCIIO,
UppallMOHANILHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEIBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINKM OOIIUI IeTUTeNh U HaNMEHbIIee
obmee kpaTHOe, airopuT™ EBKIIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO
C pa3IUYHBIMU TMO3UIUOHHBIMM CHUCTEMaMM CYHUCIICHHS; YMEHHE
BBITIOJTHATH BBIYMCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(l)MaMI/I, Hp606pa30BaHI/I$I ,Z[pO6HO-paI_II/IOHaJ'ILHBIX




BBIpQXEHUI; YMEHUE ONEePUPOBATH MOHATUSMU: MOCIEI0BATEIbHOCTD,
apudmernueckass  TpoTpeccHsi,  TeOMETpUYECKas  IPOTrpeccus,
OecKkOHEYHO yObIBarolasi TeOMETpUYEecKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHE  ONEpUPOBATh  MOHATUSMU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIEC YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opMma 3alucyu KOMIUIEKCHBIX YHCe
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTbh
MPOU3BOJIUTH apudmMeTndeckue IeHCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpPUPOBATh MOHATUAMM: MaTpuma 2x2 u 3%3, omnpeaeuTeNb

MaTpHUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

VYMmenue OIICPpHUPOBATH IMOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(l)MI/IquKI/Ie, TPUT'OHOMETPUYCCKHUC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHUC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHl/If/'I U HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPAaBCHCTB KW CHUCTEM; YMCHHC pCIIaTb YpPABHCHMH,
HCPABCHCTBA WU CHUCTCMbBI C IMOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA MW CHCTEMbl C IApaMETpPOM; IIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUAMH: (YHKIMS, UYETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(byHKIMH, SKCTpeMyM (YHKIIMH, HauOOoJIblIee 1 HaUMEHbIIIee 3HaUeHUs
(GYyHKIIMM Ha TPOMEXKYTKE, HEeNpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, TepBas M BTOpas MPOU3BOAHAA (DYHKIMH,
TEOMETPUUYECKUM M (PU3MUECKHI CMBICT TTPOU3BOHOM, IEpBOOOpa3Has,
OTpeNIeNIEHHBI MHTErpajl; yMEHHE HaXOAWUTh ACHUMITOTHI Tpaduka
(yHKIMY; yMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIUH (DYHKIMI, HAXOAUTh ypaBHEHHE KacaTeIbHON
K rpaduky GyHKIIMH; YMEHUE HAXOJUTh MPOU3BOJIHBIE FIE€MEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BATh IMPOU3BOAHYIO IS HCCIEI0BAHUS
(GbyHKIUH, HAXOAUTh HAUOOJbIINE M HAUMEHbBIINE 3HAUCHUS (PYHKUINT;
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM  arapara

MAaTE€MaTUUYCCKOT O aHAIM3a; IPUMCHATD IIPOU3BOJAHYIO JI HAXOXKIACHUSA




HaWJIydmero peucHUuA B IMPUKIAAHBIX, B TOM YHUCJIC COLOUAJIBHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoAuTh IIOaan U 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia; IPUBOAUTE MPHUMEPBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS C TOMOIIBIO AU(PepeHINaTbHBIX YPAaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKIMSL, KOMITO3UIUS (QYHKIHMH, TUHEHHAsS (YHKIHS, KBaIpaTHUIHAs
GbyHKUMsA, — pauMoHaNbHAas  (QYHKUUS,  CTENeHHas  (yHKUus,
TPUTOHOMETpUYECKHuEe (YHKUIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH;, yMeHHE
CTPOUTH IpadMKH W3YYCHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaHUs
rpaduKoB GYHKIUH, UCTIONB30BaTh TPaQUKH ISl H3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, IIPU PEIICHNH 33134 U3 APYIUX Y4eOHBIX MPEIMETOB
W 33724 W3 peaJbHOW JKWU3HU; BBIpAXKaTh (opMylnamMH 3aBHCHMOCTH
MEKIY BETMYMHAMH; UCIIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUIA,

HCEPAaBCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MPOLEHTHI, JOJIM U YaCTH, Ha IBUXKEHHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 3a]]a4i U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MCCIIEJOBATh IMOJIyYEHHOE PEIICHUE U
OLIEHUBAaTh MPaBIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHble CUTYyallMd HA S3BIKE MATEMATHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIE0BATh IIOCTPOEHHBIE MOJENH C MCIOJIb30BAaHUEM arrapara

ayreOpbl, HHTEPIPETUPOBATD MOJYYSHHBIH pe3yabTaT

YMeHue ornepupoBaTh TMOHATHSMHU: CpefaHee apu(pMETHUYECKOE,
Me/araHa, HauOoJiblllee M HauMEHbllee 3HaYeHUs, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO HabOpa; yMEHHE W3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAIHMIO, TPEACTABICHHYI0O B TabmuIax, Ha
auarpammax, rpagukax, OTpa)arollyro CBOMCTBa pealbHbIX MTPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TabIHI U
auarpaMm; HUCCICA0OBATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIE C

NPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHNOB U JJICKTPOHHLBIX CPCACTB,




rpau4ecKd MCCIIeIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBaHMS U JIMHEWHOW perpeccuun

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSITHOCTh C HCIOJB30BaHUEM TpapUUECKHX METOJIOB; MPUMEHSTH
(bopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEepOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh IOHATHUAMM: CiIy4dalHas BEIMYMHA, PaCHpPEICIICHUE
BEPOATHOCTEH, MaTEMaTUIECKOE OXKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUHU paclpeieieHus Hu
IUDIOTHOCTH  PaBHOMEPHOIO,  II0KA3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnidi; YMEHHE  HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peIeHs 3a/1a4; 3HAKOMCTBO C IOHSATHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YyMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOoHAa OOJIBIIMX YHCENl B
MPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
MOHATUSIMM: COYETaHHWE, IEPECTAHOBKA, YHUCIO COYETAHUM, YHUCIIO
MepecTaHoBOK; OMHOM HpIoTOHA; yMEeHUE IPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyXICHUs Ul pelleHMs 3a/1a4; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJYUECHHBIA pe3ybTaT

YMeHue onepupoBaTh NOHATHUSAMHU: TOYKA, MpsiMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIMBAIOLIUECS MpPSMBIE,
NapajuiebHOCTh U NEPIEHIUKYIIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSAMBIMH, YTOJl MEXIY HMPSIMONW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH, PACCTOSIHUE MEXKTY
IPSIMBIMH, PAcCTOSIHUE MEXIY IUIOCKOCTSAMH; YMEHHE HCIIOIb30BaTh
IpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEeMbl IUIAHUMETPHH;
YMEHHUE OLICHUBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C MOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYNH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa4Nn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIMAAL GUTYpBI, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,

Ky0, Mapaijenenures,, nNpusMa, nupamuaa, Gurypa u MOBEPXHOCTh
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BpallleHUs, UUIMHIP, KOHYC, I1ap, cdepa, miouaab cepsl, miomaib
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYCa, IMIUHAPa, 00bEM KyOa,
MPSIMOYTOJIBHOTO TNapajulesienuneia, TUpaMubl, IPU3Mbl, HUIUHAPA,
KOHYyca, 11apa, pa3BEpTKa NOBEPXHOCTHU, CEUYEHHUSI KOHYCAa U LIMJIUHAPA,
napajuiefibHble OCHM WJIM OCHOBaHHUIO, CEUYEHHE IIapa, IJIOCKOCTh,
Kacaromascs cepbl, HAIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300paxaTb MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOWCTBA TI'€OMETPUUYECKUX (uUryp,
CaMOCTOSITENTFHO (HOPMYITUPOBATh OINPENEICHUsT H3ydaeMbIX (QUryp,
BBIIBUTATh TUIOTE3bl O CBOMCTBAX W MPU3HAKAX TI'€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccupukanuo (GUryp MO pa3IHYHBIM MPHU3HAKAM, BBIOIHATH

HGO6XOILI/IMBIG JOIMMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh TMOHATUSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha TJIIOCKOCTH U B MPOCTPAHCTRE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMOOHBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHUS
MpU PELICHUH 3aJ]a4; HaXOJAUTh F€OMETPHUUECKHE BENUYHMHBI (IJIMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad W3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHON )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIONIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHKCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOJIBHOTO Mapauieenuea, TUpaMuIbl, TPU3MBbI,
UWIMHApPA, KOHYycCa, IIapa; yYMEHHWE HAaXOJWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX GUryp

12

YMmenue OIICpHUPOBATH IOHATHUAMMN: IpsAMOYTOJIbHaA cucreMma
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHEI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HA YHCJIO, PA3JIOKCHUEC BCKTOpPA 110
633H0y, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC IIPOU3BCIACHHUEC, YI'OJI
MCKAY BCKTOpAMU;, YMCHUC HCIIOJIb30BaTh BCKTOpHBIﬁ u
KOOp}IHHaTHBII)’I METOA AJIA PCIICHHUA TCOMETPHUYCCKUX 3adad M 3aJaq

JPYTUX y4yeOHBIX MPEAMETOB




13

YMeHue BbIOMpaTh NOAXOIAMIMM METON MJis peUIeHHs 3a/Jay;
MMOHMMAHHUE 3HAYMMOCTU MAaTeMaTHUKU B HM3YUYCHHH NPUPOAHBIX U
OOIECTBEHHBIX IMPOIECCOB M SBJICHUI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOH

MaTeMaTU4eCKOU HayKU




IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Koxn

1 Hucna u BIYUCICHUS

11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOoCTH HEbIX YUCell

19 Pammonanbupie  uncna. OOBIKHOBEHHbIE M JIECATUYHBIE JpoOW, MPOIECHTHI,
' OeCKOHEeUHbIE IEPUOIUUECKUE IpOOH

. Apudmernueckuil KOpeHb HaTypaibHOH cTeneHu. JlefcTBus ¢ apupMeTHYEeCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenensb ¢ 1enbiM nokazareneM. CTeneHb ¢ palMoOHaIbHBIM MoKka3aTeneM. CBoiicTBa
' CTETIeHU

15 CuHyc, KOCMHYC W TAaHIEHC 4YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaibHbIE JOrapu(MbI

JlelicTBUTENbHBIE YnCia. ApUPMETHIECKHUE ONIEPALUH C JeHCTBUTEbHBIMU YUCIIAMH.
1.7 [TpuOnm:xEHHbBIE BEIYUCIIECHNUS, IPABUIIA OKPYTJICHUS, IPUKUJIKA U OLIEHKA pe3ysbTara
BBIYHMCIICHUN

1.8 ITpeoOpa3oBanue BoIpaxKeHUH

1.9 KowmrnekcHeie yncna
2 VYpaBHEHUs U HEPABEHCTBA

2.1 [enble 1 1poOGHO-pallMOHANIbHBIE YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEHHs

2.4 [Toka3zaTenbHblE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBA

2.7 IToka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 VYpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu




2.11

Matpuia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaenuTesib MaTPULIbL

3 OyHKIMU U Tpaduku
31 OyHKIUA, crmocodbl 3amanus ¢yHKuuH. ['paduk dyakuuu. B3zaumHO 00paTHBIC
' ¢ynkuuu. Yétneie u Heu€THbIe QyHKIMU. [leprogumueckue GpyHKINH
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWi ¢ynkuumu. Hymm ¢yHkumn.
32 [IpomexxyTkn  3HaKONMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIUH.
' Makcumymbl U MHHUMYMBI (yHKuH. HaunOonbinee M HauMeHblee 3HAYCHHE
(GYHKLIMU Ha IPOMEXYTKE
23 CrenenHas (yHKIHS C HATYpaJIbHBIM U LIEJIbIM NoKa3aTeneM. E€ cBolicTBa u rpaguk.
' CoiicTBa u rpaduk KOpHS N-0if CTETIeHN
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku pa3psiBa. AcuMnToThl rpadukoB GyHkiuil. CBoOCTBa GYHKIIHI, HEIPEPHIBHBIX
' Ha OTpe3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpruaecKkas mporpeccun. @opmyia CII0KHBIX MPOLEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [IpousBonnas ¢pyHkuu. [Ipon3BoiHbIE 371€eMEHTAPHBIX (YHKIIHMA
[IpuMeHeHHe TPOM3BOJHOW K UCCIENIOBaHUIO (YHKIMI Ha MOHOTOHHOCTb U
4.2 sKkcTpeMyMbl. HaxoxaeHue HauOosbIIero M HAaUMEHBIIEro 3HA4Y€HUs (PYHKIHUU Ha
OTpE3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOrHKa
5.1 MHoecTBO, onepanuu HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BenHa
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnwmcarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE




7.3
7.4

MHororpanHuku

Tenau IOBEPXHOCTHU BpaAILICHUA

7.5

Koopaunatsl 1 BEKTOpBI




MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydae6HOTO Kypca « BepoSTHOCTh U CTaTHCTHKA» 6a30BOTO
ypoBHs st obydatomuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHIO, W TPAIUIMKA POCCUHUCKOTO 0Opa30BaHUS.
Peanm3arus mporpaMmbl 00€CTICUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIBLHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH aiis (popmupoBaHusi y 0Oydaroumuxcs
CTaTUCTUYECKON KYJbTYpbl W TMOHUMAHUSA PpOJM TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS N3MEHYMBOTO MUPA, PA3BUBACTCSI TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MAaTeMaTHYECKUX METOJOB MO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aUMOCBS35X MEKy HUMU Ha BaXKHBIX TPUMEPAX, CFOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAOIIETO MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CJIEIyIONIUE OCHOBHBIE coOjiep)KaTenbHble JUHUHU: «CiydailHbie COOBITHUS W
BEPOSATHOCTIY, «CydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acTp Kypca 3aHMMAaeT M3YYCHHME TE€OMETPUYECKOrO0 U
OMHOMMAIIEHOTO PACIIPEACIICHU M 3HAKOMCTBO C MX HEMPEPHIBHBIMHU aHAJIOTAMH —
MMOKa3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICICHUSMU.

Conepxxanue muHUN «CaydaifHble COOBITHS M BEPOSITHOCTHY CIY>KUT OCHOBOM
11t GOpPMUPOBAHUS TIPEJCTABICHUN O pPacHpeaesICeHUH BEPOSITHOCTEH MEXTY
3HAYCHUSIMU CIIy4alHBbIX BEJIMYMH, a TaK)Ke dTa JUHUA HeoOXoauma Kak Oaza Jjis
W3YYCHUS 3aKOHA OOJBITNX Yncel — (PyHIaMEHTaIbHOTO 3aKOHA, IEHCTBYIOMIECTO B
pUPOIE U OOIIECTBE U UMEIOIIET0 MaTeMaTH4YecKyto Gpopmanuzamnuio. Cam 3aK0H



OONBIIMX YWCEN TpeaiaracTcss B O3HAKOMUTENBHOW (opMe ¢ MHUHUMAIHHBIM
UCITOJIb30BAaHUEM MaTEMaTUYECKOTO (popmanm3ma.

TeMbl, CBsiI3aHHBIE C  HENOPEPHIBHBIMH  CIyYaHBIMH  BEJIMYHMHAMH,
aKIICHTUPYIOT BHHMAHHE IIKOJBHUKOB HA ONHCAHUM W HW3YYCHHH CIIy4YalHbBIX
SBJICHMM C MOMOIIBbIO HENMpepbIBHBIX (PyHKIUN. OCHOBHOE BHUMaHUE YJESETCS
MOKA3aTeIbHOMY M HOPMaJIbHOMY pacCIpeleeHUsIM, MPU ATOM MPEANnoaracTcs
O3HAKOMHTEIFHOE U3yUEHUE MaTepuana 06e3 J0Ka3aTelbCTB MIPUMEHSIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha HN3YUCHUC KypCa ((BepOSITHOCTL Y CTAaTUCTHKA» Ha 0a30BOM YPOBHEC OTBOAUTCA
I yac B HCACIIO B TCUCHUC KaXXI0I'0 I'oJJa O6yII€HI/I}I, Bcero 68 y‘le6HI>IX qacCoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIIy4ailHble COOBITHS. DIIEMEHTApHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEPOATHOCTH cOOBbITHIA. CiryyaiiHbIE OTBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITHsIMU.  BeposiTHOCTH  COOBITUH B ONbITaX C PaBHOBO3MOXHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSAMU: NTEpEcCeUueHUe, 00BbEIUHEHUE, TIPOTUBOIIOIOKHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

KoMOunatopHoe npaBuino ymHOkeHus. [lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyIuIn.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactipenenenusa. [Ipumepsl pacrpenencHuid, B TOM YHCIE, I€OMETPUYECKOE WU
OMHOMHAIILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEeMaTHYECKOE
OKMJIAHUE, IUCIIEPCHS W CTAaHJAPTHOE OTKIOHEHHWE. [Ipumepsl npuUMEHEHHs
MaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOW JKHU3HU.
Matematuyeckoe oxugaHue OMHAPHOW ClayyaliHON BelWuyuHbl. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHBIX BEIUYMH. MaTeMaTnuecKoe OKUIaHUE U TUCTIEPCUS
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeICHUH.

3akoH OOJIBIIMX 4YHCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIii METOT UCCIEOBAHUM.

IIpumepsl HENpephIBHBIX ClaydauHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
0 HOPMAJIbHOM PacCIpeeICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHMSI MpOrpaMMbl y4eOHOro HpeaMera
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHIA,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYUBOTO OYAYIIETrO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTHbIXa, peryJispHas pu3nyeckas akTUBHOCTh); PU3HMUYECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHMEM COBEPILIATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHeHTalMell Ha MPUMEHEHHE MaTeMAaTHYECKHX 3HAHWHM JUIs pelieHUs 3a1ad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KyIbTYpOW KakK CpPEICTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXcalowe2o0  Mupa;  NpUMEeHeHue  J102UYeCKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpeNICNICHUs]  TOHATUW; YCTaHABIMBATh CYIICCTBEHHBIM  TPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEYUHIA;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh cmoco0 pemieHus y4eOHOM 3adaun (CpaBHHUBATH HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SABJICHUS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATH BO3MOXHOE DPa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(DUINTHI MH(OPMALIUHY, TaHHBIX, HECOOXOANMBIX JUIsl OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh  MHGOPMALMIO W3  HUCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHbIC HA TIOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATH OPMAT BHICTYTICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NEeSATEeIbHOCTH, IUIAHUPOBATh  OpPraHU3allui0 COBMECTHOM  paboThl,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» W WHBIC); BBINOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusamnus:

COCTaBJISITH IIJIaH, aJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIICHUS C
y4IE€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(OpMAIIUU.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  [IO3HABATEJIBHOM peduiekcur KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLECCA U pe3yibTaTa
peLIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [P PELIEHUH 3a4a4H,
BHOCHUTH KOPPEKTHUBHI B JIEITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEJIHCTB,
JTAHHBIX, HAWJEHHBIX OMOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa II€M M YCIOBUAM, OOBSCHATH
MPUYMHBI JTOCTHXKEHUSI WIM HEIOCTHXKEHUSI PE3YJIbTAaTOB JAECATEIIBHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



10 KJIACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeAHee apuMeTndecKoe, MeinaHa, HauoobIee,
HaWMEHbLIEE 3HAUCHUE, pa3MaX MACCUBA YHCIIOBBIX TAHHBIX.

OnepupoBaTh MOHATUSIMU: CIy4YallHBIM SKCIEPUMEHT (OIBIT) U CiIy4ailHoe
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIM HMCXOM) CIy4alHOTO OIbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMU,
HAaXOAWTh W CPaBHUBATh BEPOATHOCTH COOBITHM B M3YyYEHHBIX CIIy4alHbIX
HKCIEPUMEHTAX.

Haxonutb u ¢popMynrpoBaTh COOBITUS: IEpECEUCHNUE U OOBEAMHEHUE TaHHBIX
COOBITHM, COOBITHE, TPOTUBOIOIOKHOE JAHHOMY COOBITHIO; TI0JIb30BaThCS
auarpaMMamu Jusepa u (GopMyJioil ClI0KEHUs! BEpOSITHOCTEN ITPU PELICHUU 3a/1a4.

OnepupoBath MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JIepeBa
CJIy4alHOTI'O OIIBITA.

[IpumMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpUs
UCHBITAaHUHM, yCleX M HeyJaua; HaXOAWTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUN JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEpUHU UCTIIBITAaHUN bepHyIu.

OnepupoBaTh  NOHATHUSMH:  CIy4YalHas  BEJIIMYMHA,  paCIpEleTICHUe
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHus.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAUYEHUM  CIy4YallHOW  BEJIMYMHBI IO
pacrpeesIeHUIO UM C IOMOILBIO THATPAMM.

OnepupoBaTh NOHATUEM MATEMATUYECKOTO OXKUJIAHUS, TPUBOJIUTH MPUMEPHI,
KaK MPHUMEHSETCS MaTEMAaTUYECKOE OXHUAAHUE CIIyYalHOW BEJIWYMHBI HAXOIUTh
MaTEMATUYECKOE OKUAAHNE M0 TAHHOMY PACIPEICIICHUIO.

HMmeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTts npeacTaBiaeHrue 0 HOPMaJIbHOM PACIPEIEIICHHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuectBo
Ne HaumeHnoBaHue pa3ieiioB YACOB DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n U TeM IPOrpaMmbl o0pa3oBaTe/bHbIE PeCypChl
Bcero
1 [IpencraBnenue JaHHBIX U 4 bubmmorexa [IOK
ONMcaTelIbHasl CTATUCTUKA https://m.edsoo.ru/e0b7b0f1
Ciy4aifHble ONIBITHI U
ciIydaiiHble COOBITHA,
2 OILLITEL C 3 bu6mmoreka [JOK
https://m.edsoo.ru/e0Ob7b0f1
PaBHOBO3MO>KHBIMU
AJIEMEHTapPHBIMU UCXOIAMHU
3 Onepauuu Haj COOBITUSAMY, 3 bubnuoreka [IOK
CJIO’KEHUE BEPOSTHOCTEN https://m.edsoo.ru/e0Ob7b0f1
VYcnoBHas BEpOSITHOCTb,
€peBO CIY4alHOIO ONBITA,
4 (Ill)op N, ;/;IHHOﬁ 5 bubmuoreka [JOK
DM https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH U
HE3aBUCHUMOCTb COOBITUI
bubmuoreka [JOK
S 4
UICMEHTb! KOMOHHATOPHKH https://m.edsoo.ru/e0b7b0f1
Cepuu nocienoBaTebHbIX bubnmnoreka [JOK
6 . 3
UCIIBITAaHUI https://m.edsoo.ru/e0Ob7b0f1
7 CrnyuaiiHble BETMYHHBI U 6 bubnuorexa [JOK
pacpeneneHus https://m.edsoo.ru/e0b7b0f1
3 0O00011eHne " 5 bu6mmoreka [JOK
cucTeMaTn3anus 3HaHUI https://m.edsoo.ru/e0b7b0f1
OBLIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME



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 KJIACC

Haumenosanue KoanuecTBo
JuaexkTpoHHbIe (HU(pPOBbHIE)
Nen/m  pa3aesioB u TeM 4yacoB
o0pa3oBaTe/ibHbIE PeCYPChI
NPOrpaMMsbI Bcero
MaremaTudeckoe
1 OXXKUJAHHUE CIIydaruHOU 4 buGnnorexa [IOK
A yi https://m.edsoo.ru/5fbc5dcl
BEJINYNHBI
Hucnepcus u
2 CTaHIAPTHOE OTKJIIOHEHUE 4 bubmorexa [IOK
Hup . https://m.edsoo.ru/5fbc5dcl
CITy4allHOU BETMYMHBI
bubmuoreka [JOK

3 3axon bompumx wucen 3 https://m.edsoo.ru/5fbc5dcl
HenpepriBabie

4 ClIy4alHbIE BEINYNHEI 2 Eubmiorexa OK

¥ https://m.edsoo.ru/5fbc5dcl
(pactipenenenusi)

5 Hopwmainbroe 5 bubnuorexa [JOK
pacrnpeneneHus https://m.edsoo.ru/5fbc5dcl
[ToBTOpeHME, 06001IEeHNE

6 U CUCTEMaTHU3alUs 19 bubmmorexa LOK

. https://m.edsoo.ru/5fbc5dcl
3HAHUI
OBHIEE KOJIMYECTBO YACOB 34

[10 ITPO'PAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosaunuyectBo
Ne Tema ypoka 4ACOB DJIeKTpoHHbIe HU(pOBbIE
n/n o0pa3oBaTe/bHbIE PeCypChl
Bcero

1 [IpencraBneHue JaHHBIX C 1 bubmmoreka [IOK
MOMOIIBIO TAOUI] U JUarpaMm https://m.edso00.ru/25c6d12b
Cpennee apudmeTnieckoe,

MearaHa, HauOoJIbIIee U
2 HaMMEHbIIIee 3HAYCHUS, pa3Max, 1 Bubmmorexa LIOK
https://m.edsoo.ru/dd00738d
JICTIEPCHS, CTaHIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmeTnieckoe,
MeauaHa, HanOoJbIIee U
3 HaUMEHbIIICe 3HAYCHUS, pa3Max, 1 bubmorexa [JOK
https://m.eds00.ru/98645f6c
JCTIEPCHS, CTAaHIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

4 Bxonnas koHTposbHas paboTa 1
Ciy4aiiHble SKCIIEpUMEHTbI

5 (OH}:IITBI) u cnyqaﬁible COOBITHS. 1 bubmmorexa HOK

https://m.edso00.ru/347c1b78
DnemMeHTapHbIe COOBITHSI (MCXOIbI)
BeposiTHOCTB clydaifHOTO COOBITHS.

5 BepositTHOCTH COOBITHI B OIIBITaX C 1 bubnnorexa [JOK
PaBHOBO3MOXXHBIMHU https://m.eds00.ru/64d75244
3JIEMEHTAPHBIMH COOBITUAMU

7 BeposiTHOCTB clydaifHOTO COOBITHS. 1 bubnnorexa [JOK
[IpakTuueckas pabora https://m.edsoo.ru/5e8fa94a
Onepanuu HajJ COOBITUSAMMU:

3 nepecedeHue, 00beAMHEHNE 1 bub6nuorexa [IOK
COOBITHU, TPOTHUBOMOIOKHbBIE https://m.edso00.ru/221c622b
coObITus. Inarpammsl Diinepa
Omneparnuu HajJ COOBITUSAMHU:

9 nepeceueHue, 00beJMHEHNE 1 bubmuorexa [IOK
COOBITHI, TPOTUBOMOIOKHBIE https://m.edsoo.ru/cc10cle?
coObITus. Inarpammsl Diinepa

. bubmuorexa [JOK

10 dopmyra CIIOKEHHs BEPOATHOCTEH 1 httos://m.edsoo.ru/3057365d
VYcioBHast BEpOSTHOCTD.

. bu6mmoreka [JOK

11 YMHO)keHue BeposiTHOCTEN. [lepeBo 1

CIIy4alHOTO SKCIIEpUMEHTA

https://m.edso00.ru/9a408d25



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25

VYcnoBHas BEPOATHOCTD.

bubmuoreka [JOK

12 YMHOiKeHI/IC BeposiTHOCTEH. [lepeBo https://m.edsoo.ru/ble76d3a
CIIy4aifHOTO SKCIIEPUMEHTA
13 KonTtponpHas pabora no utoram |
HOJIyTOIUs
14 dopMyiia MOJIHON BEPOATHOCTU Bubmmorexa LIOK
https://m.edsoo.ru/15941bec
15 ®opmysa NOJTHONW BEPOATHOCTH Bubmorexa LIOK
https://m.edsoo.ru/a9ec13c8
16 ®opmysa NOJIHONW BEPOATHOCTH. bubmmorexa [IOK
HesaBucumblie coOBITHS https://m.edsoo.ru/e3dd5ac9
bubnnoreka [JOK
17 Kowrpomenas pabora https://m.edso&I)l.rulzgdc6cb9
18 KombunaropHoe npaBuiio bubnnoreka [JOK
YMHOKEHHUS https://m.eds00.ru/2270cf70
bubnnoreka [JOK
19 Hepecranoskn 1 paxropuan https://m.edsogru/d580e6d1
. bubnnoreka [JOK
20 Hitero coueratit https://m.edsogru/7904dfb0
21 Tpeyronbuuk Ilackang. @opmyna bubnuorexa [IOK
6unoma Herorona https://m.edsoo.ru/fa47998f
bunHapHBIN CIy4alHBIN OIBIT
22 Hommmeie semaran, Coprs Bamonera [1OK
. https://m.edsoo.ru/2e1f2368
HE3aBHCHUMBbIX UCIBITAHUH 10
NEPBOro ycrexa
23 Cepust HE3aBUCUMBIX UCTIBITAHUI bubnnorexa [JOK
bepnymim https://m.eds00.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUH.
24 [IpakTuueckas pabora c bubnnorexa [JOK
UCIIOJIb30BAHUEM JJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TabIuUI
. bubmnoreka [IOK
25 Caysaifias BT IHHa https://m.edsogru/639be9aa
26 Pacnpenenenue BeposTHOCTEN. bubnnoreka [JOK
JuarpaMma pacrpeneiieHus https://m.eds00.ru/6dc7{f39
97 CyMMa ¥ IPOU3BEICHHE CITyYaliHBIX bubnmoreka [JOK
BEJIMYUH https://m.edsoo.ru/51b7ed5f
28 CyMMa U IpOU3BEICHHUE CTyUYalHbIX bubnuotexa [JOK

BCJINYHUH

https://m.edsoo.ru/c2757¢cc3



https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3

[Ipumepsl pactipesiesieHuid, B TOM

bubmuoreka [JOK

29 HHCIIE TCOMETPUHCCKOE 1 ! https://m.eds00.ru/91e08061
OMHOMHAIILHOE
ITpumepsl pacnpeneseHuii, B TOM
30 tnfcne ioai)eT IE‘-I:CKOC i1 1 bubmmorexa HOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAIILHOE
bubmuoreka [JOK
1 n 1
3 TOrOBAs KOHTPONbHAs padoTa https://m.edso00.ru/a985ae79
39 [ToBTOpeHnue, 0600IICHNE 1 1 bubnuoreka [JOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/0f4d3cd7
33 [ToBTOpEHHME, 0000IICHUE U 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/e01a3dc4
[ToBTOpeHue, 06001IeHUE U bubmmoreka [JOK
34 . 1
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/lddca5e0
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
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11 KIIACC

- KosaunyecTBo 3 b
° JIEKTPOHHbIE N (poBbIE
Tema ypoka 4acoB P P
n/n o0pa3oBaTejibHbIE PeCypchbl
Bcero
[ToBTOpeHnue, 06001ICHNE,
cHUCTeMaTU3alus 3HaHU.

1 Ciy4aifHble ONIBITHI U 1 bubnmoreka [JOK
BEPOSITHOCTH CIIy4alHbIX https://m.edso00.ru/430d330a
coObITuii. Ceprn HE3aBUCUMBIX
WCTIBITAHUI
[ToBTOpeHnue, 06001ICHNE,
cHUCTeMaTU3alus 3HaHU.

CriyuaiiHble ONBITHI U bubmmorexa [IOK

2 . 1
BEPOSITHOCTH CITyYalHbIX https://m.edso00.ru/a573a292
coObIThii. Cepun HE3aBUCUMBIX
WCTIBITAHUI
[ToBTOpenue, 06001ICHNE,

CcHUCTeMaTU3alus 3HaHU.
CiyuyaiiHble OIIBITHI U bubmmorexa [IOK

3 . 1
BEPOSITHOCTH CITyYalHbIX https://m.edso00.ru/07a5e861
coObIThii. Cepun HE3aBUCUMBIX
WCTIBITAHUI

4 Bxonnas koHTposbHas paboTa 1
IIpumepsl npuMeHEHUS

5 M:TGM;”)[I/IHGI:)KOFO OXKHJTaHUS 1 bubmorexa OK

A https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, J0TEpEs)

5 Marematuueckoe OXKuaaHue 1 bubmuorexa [JOK
CYMMBI CIIy4alHbIX BEJIUYHUH https://m.edsoo.ru/Oadefe9e
Marematnueckoe OKUaaHue

7 F€OMETPUUYECKOTO U 1 bubmmorexa [OK

p . https://m.edsoo.ru/20de2fc2
OMHOMHUATBHOTO pacnpeaeneHuit
Marematnueckoe OKUaaHue
8 TEOMETPHYECKOTO U 1 bubmorexa HOK
p . https://m.edso0.ru/17b0e769
OMHOMHUAIBHOIO pacrpeaeneHuit

9 Jucniepcust u cTaHAapTHOE 1 bubnmnoreka [JOK
OTKJIOHEHHE https://m.edsoo.ru/bcc67f76

10 Jucnepcus u ctaHapTHOe 1 bu6mmorexa [IOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6

11 Jucniepcuu reOMETpUYECKOro 1 1 bubnuorexa [JOK

OMHOMHUAIBHOIO paclpeaeIeHUs

https://m.edsoo.ru/4b5a495e



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e

[IpakTuueckas padora c

bubmuoreka [JOK

12 HCIIOJIL30BaHUEM DIIEKTPOHHBIX
p https://m.edsoo.ru/a53cd884
Ta0JIUIL
3aK0H OOMIBIINX YHCEI.
13 Br100pouHEIil METOT bubnnorexa [IOK
P N https://m.edsoo.ru/94ddc34a
HCCIIEIOBAHUN
14 KoHnTtposnbHas padota mo utoram |
MIOJTYTO NS
[IpakTruueckas pabora ¢
15 HCIIOJIL30BAHUEM DIIEKTPOHHBIX bubmmorexa OK
p https://m.edsoo.ru/6¢c1d11a6
Ta0JIUIL
KonTtponpHnas pabora no utoram | bubmmoreka [IOK
16
MOJIYTOus https://m.edsoo.ru/7e379f8f
[Tpumepb HeTTPEPHIBHBIX
CIIyYalHbBIX Beu4uH. OyHKOUS
17 nn}(l):ﬂocm acrpe eJIeHy;ﬂ bubmorexa [IOK
pactipe ' https://m.eds00.ru/9f5b423d
PaBHOMEpHOE pacnipenencHue u
€ro CBOMCTBa
[Tpumepb HeTIPEPBIBHBIX
CIIyYalHbBIX BeuduH. OyHKOUS
18 HJI}(I):HOCTI/I acm eﬂeHeHy;ﬂ bubnnorexa [IOK
pactip ' https://m.edso00.ru/b1c2712e
PaBHOMEpHOE pacnipenencHue u
€ro CBOMCTBa
3amauu, TPUBOISIINE K
19 HOpPMaJIbHOMY pacrpeiesIeHUIO. bub6nuorexa [IOK
DyHKIMA INIOTHOCTH U CBOMCTBA https://m.edso00.ru/97c19f59
HOPMAJIBHOTO PacIpeIeTICHIUS
[TpakTrueckas padoTa ¢
20 HCIIOJIL30BAHUEM DJIEKTPOHHBIX bubmorexa [IOK
p https://m.edsoo.ru/1f1f9ad9
Ta0JIHIL
[ToBTOpenue, 06001IeHUE U
21 cUCTeMAaTU3aIusg 3HaHUI bubmorexa [IOK
H ' https://m.edso00.ru/72953f4c
OmuncarenbHas CTaTUCTHKA
[ToBTOpeHnue, 06001IeHNE U
22 cUCTEMAaTU3aIUs 3HAHUI bubmmorexa [TOK
H ' https://m.edso0.ru/b699ad0c
OmucarenbHas CTaTUCTHKA
[ToBTOpenwue, 0600IIEHNE 1
93 cucreMarusanus 3HaHU. OTbITHI bubnnoreka [JOK
C PaBHOBO3MOXHBIMHU https://m.edsoo.ru/3fchacf9
DIIEMEHTAPHBIMU COOBITUSIMU
24 [ToBTOpenwme, 0600IIEHNE U bu6nmoreka [JOK

cucTeMaTu3anusa 3HaHni. ONbITH

https://m.edsoo.ru/538fd7cf
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C pPaBHOBO3MOXXHbBIMU
OJIEMCHTApPHBIMU COOBITUSIMHU

25

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alurs 3HaHU.
Brluucienue BeposaTHOCTEN
COOBITHIA ¢ IPUMEHEHUEM (HOPMYIT
U rpaduYecKX METOJIOB
(xoopauHaTHAs NpsAMas, IepeBo,
auarpamma Jusepa)

bubmuorexa [JOK
https://m.edsoo.ru/272910f5

26

27

28

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alurs 3HaHU.
Brrunciienne BeposiTHOCTEM
cOOBITHIA ¢ TpUMEHEeHUEM (opMyIT
U rpaduIeCcKX METOJIOB
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Jusiepa)

[ToBTOpEHME, 0000IICHUE U
CUCTEeMaTH3aIHs 3HAaHHH.
Boruncnenue BeposiTHOCTEH
COOBITHIA ¢ IpUMEHEeHUEM (HopMyIT
U rpauyecKux MEeTOI0B
(koopauHaTHas npsMas, 1epeBo,
auarpamma Jusepa)

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3alys 3HaHUi.
Brrunciienue BepossTHOCTEM
cOOBITHI ¢ IPUMEHEHUEM POopMYIT
U Tpadu4ecKrX METOJI0B
(koopauHaTHas npsMas, 1epeBo,
quarpamma Oiiepa)

bubmuoreka [JOK
https://m.edsoo.ru/dc9ad6ca

bubmuoreka [JOK
https://m.edsoo0.ru/5964f277

bubmuorexa [JOK
https://m.edsoo.ru/e71debe4

29

[ToBTOpenue, o6odIIEHNE 1
CHUCTeMaTU3alus 3HaHH.
Crny4aifHple BETUYUHBI U
pacripeesieHust

bu6mmoreka [JOK
https://m.edsoo.ru/00b2efb3

30

31

[ToBTOpeHnue, 0600IIeHNE U
CHUCTeMaTU3als 3HaHU.
CiyyaliHbl€ BEJIMYMHBI U
pacrpeneneHus

HtoroBast KOHTpoJIbHAs paboTa

bubmuoreka [JOK
https://m.edsoo.ru/lcc2df8f

bubmuoreka [JOK
https://m.edso0.ru/0fd6d597

32

[ToBTOpenwme, 0600IIEHNE U
CHUCTeMaTU3als 3HaHH.

bu6nmoreka [JOK
https://m.edsoo.ru/aeal298c



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/aea1298c

Marematuueckoe 0XKHIaHNe
CIIy4ailHON BEJTMYMHBI

[ToBTOpeHnue, 0600IICHNE 1

33 CUCTEMAaTH3aLIMs 3HAHUH. 1 bubmuorexa [JOK
MaremaTnueckoe 0KUAaHue https://m.edsoo.ru/640a8ebf
CIIy4ailHON BEJINYMHBI

34 [ToBTOpEeHmE, 0600IICHUE U 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/5006273¢

OBULIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Koxn .
HpoBepsIeMOro IIpoBepsiemble HPCHMCTHLIG pe3yJ1bTaThl 0CBOEHHS OCHOBHOI
pesyibraTa 00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 0o01ero o0pazoBaHus
6 Teopust BEpOATHOCTEN U CTATHCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M TUATPAMMBI
OnepupoBaTh MOHATUAMHU: CpeAHee apudMeTHUecKoe, MeauaHa,
6.2 HanOospIllee, HAMMEHBIIEE 3HAYEHHE, pa3Max MacCHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMU: CIYYalHBIA HKCIEPUMEHT (OMBIT) H
CIIy4aifHOe COOBITHE, 3JIEMEHTapHOEe COOBITHE (3JIEMEHTApHBINH HCXON)
6.3 CIIy4alfHOTO  ONBITA; HAXOAWTh BEPOATHOCTH B  OMBITaX C
PABHOBO3MOXHBIMH CITyYailHBIMH COOBITUSIMHU, HAXOUTh U CPABHUBATh
BEPOSITHOCTH COOBITUH B M3YYEHHBIX CIyYalHBIX KCIIEPHUMEHTaX
Haxonute u GopMynupoBaTh COOBITHS: TEpeceYeHrnEe U OObEIMHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAThCA  JUarpamMmamu Oiinepa U QOpMYJOH  CIIOXKEHHUS
BEPOSATHOCTEN MPU pELIeHNUH 33134
OnepupoBaTh MOHATUSAMH: YCIOBHAas BEpOSTHOCTb, HE3aBUCUMbIE
6.5 COOBITHS; HAXOAUTH BEPOSITHOCTH C IMMOMOIIBIO MPAaBUIIa YMHOKEHHUS, C
MOMOIIIBIO JiepeBa CIIy4aiiHOTO OMbITa
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABHIIO YMHOXKEHUS NPH PEIIEHUH 3a1a4
OnepupoBaTb MOHATUSMH: HUCIBITAHWE, HE3aBUCUMBIE MCIIBITAHUS,
67 cepusl UCIBITAHMIA, YCIIeX U HEeyada; HaXOJAUTh BEPOSTHOCTH COOBITHIA
' B CEpUHM HE3aBUCUMBIX HCIBITAHUN JI0 TMEPBOTO ycrexa, HaxXOIUTh
BEPOATHOCTH COOBITHI B cepuH ucnibITanuii beprymm
68 OnepupoBaTh MOHATUSAMH: CIy4yailHas BeJIUMYMHA, paclpeseleHne

BEPOSTHOCTEH, IMarpaMma pacipeaeneHus

11 KJIACC




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM

NpoBepsieMoro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
5 1 CpaBHUBaTh BEpPOSATHOCTH 3HAYEHUU CIIy4yalHOW BEJIMYMHBI I10
pacipeieNeHUIO I € TOMOILBIO IHarpaMmm
OnepupoBaTh MOHATHUEM MATEMAaTUYECKOIO OXXHJIAHMS, MPUBOAUTH
£ OpUMephl TOrO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXKUIaHHE
CIy4yallHOM BEJIWYMHBI, HAXOJUTh MAaTEeMaTHYEeCKOE OXHUIaHUE II0
JTAHHOMY paclpeeIeHUIO
5.3 HmeTh npeacTaBieHue 0 3aKoHe OOJIBIINUX YHCE
5.4 Hmets npeacraBiaeHue 0 HOPMaJIbHOM PaCIpeACIICHAN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
[IpencraBnenne fAaHHBIX C [OMOWIBIO Ta0auy W auarpamMm. CpenHee
6.1 apudMeTHYecKoe, MearaHa, HauOoJIbIllee W HaWMMEHbIEe 3HAYCHUsS, pa3Max,
JCTIEPCHS U CTaHAAPTHOE OTKJIIOHEHUE YMCIIOBBIX HAOOPOB
CrnyualiHple SKCIIEPUMEHTHI (ONBITBI) U CiydailHble COOBITHSA. DJeMEHTapHbIE
coObITUs (Mcxozbl). BeposTHOCTh ciydaifiHOro coObiTHsA. bau3ocTh 4acToThl U
6.2 BEPOSATHOCTH COOBITHIA. ClTydaifHbIE ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
coObiTusiIMH.  BepodTtHocTM  COOBITMHI B OmBITaX C  PaBHOBO3MOXKHBIMHU
DJIEMEHTAPHBIMU COOBITHUSIMU
6.3 Onepauuy Hajx COOBITUSAMHU: NEpECEYeHHE, OObEIUHEHHUE, MPOTUBOMIOIOKHBIE
' coObITus. [Inarpammel Ditnepa. Popmyiia ClI0KEHUS BEPOSITHOCTEN
6.4 VYcnoBHas BEpPOATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBo  Ciy4aiiHOro
' skcniepuMenTa. @opmyia nosHoN BepossTHOCTH. He3aBucuMble COOBITHS
65 KomOunatopHoe npaBuino ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroToHa
bunapHbIli ciydaliHbIil ONBIT (MCHBITAaHUE), ycnex M Heynaya. HesaBucumbie
6.6 ucnelTanus. Cepus HE3aBUCHMBIX HCHBITAaHUN 10 nepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyium
CnyuaitHas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTE. Hwnarpamma
6.7 pacnpenenenus. Ilpumepsl pacnpeneneHuii, B TOM YHUCIE TE€OMETPUUYECKOE U
OMHOMHUATIBHOE
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUSA
5 Teopus BeposiTHOCTEN U CTaTUCTHKA




5.1

5.2

YuciioBble XAapaKTEPUCTUKU CIIYYalHBIX BEIUYMH: MATEMAaTHYECKOE OXKUIAHUE,
JIUCTIEPCUS U CTAaHJAPTHOE OTKJIOHEHUE. [[prMepbl TPUMEHEHUSI MATEMAaTUYECKOTO
0’KMJIaHMSI, B TOM YHKCJE B 337a4ax U3 MOBCEIHEBHOM >XM3HU. MaremaTudeckoe
OXXKUJaHNEe OMHAPHOW CITydalHOW BETMYMHBL. MaTeMaTHYeCKOe OXKUTAHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaremMaTndecKkoe 0°KMIaHUE U AUCIIEPCHSI TEOMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaeIeHIH

3akoH OONBIIMX YKCET U €ro poJib B HayKe, MpUpoje U obmecTBe. BriOopounbiii

METO I/ICCJ'ICIIOBaHI/Iﬁ

5.3

[Tpumepbl HenmpepbIBHBIX  ClAy4alHbBIX BeauuuH. [loHATHE O IUIOTHOCTH
pacrpeeneHus. 3a1a4y, IPUBOAALINE K HOpMAIbHOMY pacrpeenenuto. [lonsatue

O HOpMAJIbHOM pPacCIpeCaCiICHUU




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMOro
TpedoBaHMSI

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3oBaHus

Bnanenue meTonamu 10Ka3aTenabCTB, ANTOPUTMaMU pELIEHUS 3ajady;
yMmeHue (GopMyJIHpOBAaTH U OINEPUPOBATH TMOHATHAMH: OIpEAEICHHUE,
aKcuoma, Teopema, CJEICTBHUE, CBOWCTBO, IPHU3HAK, J0Ka3aTEJbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKU; IPUMEHATH UX; YMEHUE (HOPMYITHUPOBATH
0o0paTHOE M INPOTHUBOIIOJIOKHOE YTBEP)KIACHHUE, NPUBOJIUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIOIb30BATH METOJI MaTEeMaTUYECKOM HMHAYKILIHH;
MIPOBOJIUTH JAOKA3aTEIbHbIE PACCYKIEHUS IPU PEILICHUH 3a/1a4, OLICHUBATh
JIOTUYECKYI0 MPAaBWIBHOCTb PACCYKJECHUW; YMEHHUE ONEpPUpPOBATH
MOHATUSMU: MHOYECTBO, IIOJIMHOXECTBO, ONEPALIMU HAJl MHOXXECTBAMU;
YMEHUE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar s
ONMCaHUs peajbHbIX MPOLECCOB U SIBJICHUH U MPU PEIICHUH 3a/1a4, B TOM
qHClie U3 APYTUX YUeOHBIX MPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, LUK, Tpad Ha MIIOCKOCTH; yMEHUE 331aBaTh
U ONUCHIBATh Ipadbl pa3IMuHbIMHU CIIOCOOAMU; HCIIONB30BATh Tpadbl MIpH
pelieHnu 3a1a4y

YMeHue onepupoBaTh MOHATHSAMHU: HATypajlbHOE YMCIIO, LEJIOE YUCIIO,
CTENEHb C LIEIbIM [I0Ka3aTeJIeM, KOPEHb HaTypalbHOM CTENEHU, CTENEHD C
paloHaIbHBIM MOKAa3aTelIeM, CTENEHb C JIEHCTBUTENBHBIM ITOKA3aTeleM,
jgorapuM 4HCIA, CUHYC, KOCUHYC M TAaHT'€HC IMPOU3BOJIBHOTO YHUCIA,
OCTaTOK IO MOZYJI0, PalMOHAJIbHOE YHUCIO, WPPAaLMOHAIBHOE YHCIIO,
MHOJKECTBA HaTYpaJIbHBIX, ILEJbIX, PALUOHAIBHBIX, JAECHCTBUTEIBHBIX
YHCeT; YMEHHE MCII0JIb30BaTh MPU3HAKHU JIETMMOCTH, HAUMEHBIINNA 0011
JenuTeNns U HauMeHbllee oOliee KpaTHoe, anroput™ EBkimuaa npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JIMUYHBIMH NO3UIMOHHBIMH CUCTEMAMHU
CUMCIICHHMS;  YMEHHE  BBINOJHATH  BBIYMCIEHUE  3HAUEHUU U
npeoOpa3oBaHUsl  BBIPQKEHUH €O  CTENEHSAMH U  Jorapupmami,
npeoOpa3oBaHusi  ApOOHO-PALMOHATBHBIX  BBIPQKEHUH;  yMEHHe
ONepHpOBaTh  MOHATHAMU:  MOCJIENOBATENbHOCTh, apuMeTHyecKas
Iporpeccusi, reoMeTpUYecKasl IporpeccHs, OECKOHEYHO YyObIBaroIas
reoMeTpuYecKasi MPOrpecchs; yMEHHe 3a/1aBaTh MOCIEI0BATEIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OPMYJ; YMEHHE ONEpUpOBATh
MOHATUSIMHU: KOMIUIEKCHOE YHCJIO, CONMPsKEHHBIE KOMILJIEKCHBIE 4YHCIIa,
MOJIyJIb U apryMEHT KOMIUIEKCHOTO 4Hciia, (popma 3arncu KOMIUIEKCHBIX
yucell (reoMeTprIecKasi, TPUrOHOMEeTpUYEeCKas 1 anredpandeckas); yMeTb
MIPOU3BOJIUTH apuPMeTHyecKue IEHCTBHS C KOMIUIEKCHBIMH YHCIIaMU;
MPUBOJUTH IPUMEPHI UCIIOJIb30BAHUS KOMIIEKCHBIX YHCEIT; ONIEPUPOBATh
MOHATUSAMM: Marpuua 2x2 w  3x3, onpeaenuTens  MaTpPULBI,
F€OMETPUYECKUI CMBICIT OTIpEAETUTENS




YMeHue onepupoBaTh MNOHATUSMHU: palMOHAIbHBIE, HppalOHAJIbHbIE,
noKa3aTeJbHbIC, CTENEHHBIE, JOorapu(pMHUUECKUEe, TPUTOHOMETPUUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, HUX CHUCTEMbl; YMEHUE OIEepUpOBaTh
MOHATUSIMU: TOXJIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMA YPAaBHEHUI W HEPABEHCTB, PaBHOCUJIbHOCTH
YpPAaBHEHU, HEPABEHCTB M CHUCTEM; YyMEHHUE pelaTbh YypaBHEHUS,
HEPaBEHCTBA M CHCTEMBI C IIOMONIBIO PaA3IMYHBIX HPUEMOB; pEIIAThH
YpAaBHEHUsI, HEPABEHCTBA W CHUCTEMbl C MapaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CUCTEMBI JUISl PELICHUS MAaTeMaTH4YECKUX
3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (YHKIHSA, YETHOCTh (YHKLUH,
NEPUOIMYHOCTh (YHKIIMH, OTPAaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
byHKINHU, SKCTpeMyM (QYHKIIUH, HauOOJbIlIee U HauMEHbIIEe 3HAYCHUS
(GyHKINU HAa TIPOMEXKYTKE, HEMIpepbIBHAS (DYHKIUS, aCUMIITOTHI rpaduka
¢dbyHKIMU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIMH, TEOMETPUICCKUN U
¢u3nyeckuil CMBICI IPOM3BOJHON, IepBOOOpa3Has, ONpeaeaEHHbINH
UHTErpajl; yMEHHE HaXOJUTh ACUMIOTOTHI rpaduka (QyHKIUM; yMEHHE
BBIUUCIIATh  IPOU3BOJAHBIE CYMMBbI, IPOM3BEAEHHUS, YaCTHOIO U
KOMIIO3ULUK (YHKIMHA, HAXOAUTh YpAaBHEHHME KacaTelbHOM K rpaduky
(GyHKLMU; YMEHHE HaxXOIUThb MPOU3BOJHBIC 3JIEMEHTApHBIX (DYHKIMIA;
YMEHHUE HCIOb30BaTh MPOM3BOJIHYIO MJISi MCCIENOBaHUS (DYHKUUH,
HaXOJUTh HAWOOJIbIIME M HAaUMEHbIIWE 3HAYeHUA (QYHKUUH; CTPOUTH
rpaMKd MHOTOYJICHOB C HCIOJIb30BAaHHUEM allapara MaTeMaTHYecKOoro
aHaiu3a; NPUMEHATh IPOU3BOJHYIO JJIi HAXOXKICHHUS HAWIy4lIero
pelieHHs] B MPHUKIAJHBIX, B TOM YHCJIE COLMAIbHO-?PKOHOMHYECKHX H
bu3HYEeCKUX 3a/1auax; HaXOAUTh IUIOMIAA U 00BEMBI (UTYp C MTOMOIIBIO
MHTErpasa; MpUBOJIUTH MPUMEPbl MAaTEMATUYECKOTO MOJECIUPOBAHUS C
MOMOUIbI0 AU PepeHInanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUAMU: rpaduk GyHKIUU, oOpaTHas QyHKIMS,
KoMMo3uus (QyHKIMHA, JuHeWHas (QyHKOU, KBaapaTHyHas (yHKIMS,
paunoHanbHass (YHKIMS, CTerneHHas (QyHKIUS, TPUTOHOMETPUUYECKHE
¢byHKLMH, 0OpaTHbIE TPUTOHOMETpHUYECKHE (DYHKIMM, MOKa3aTeiabHas U
jgorapupmuueckass (GYHKIHUU; YMEHHE CTPOUTh TIpaUKH H3Y4EHHBIX
GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHuss  rpadukoB  (QyHKIMIA,
UCIMOJIb30BaTh TpapUKH sl U3yYEHUs MPOLIECCOB U 3aBUCUMOCTEH, MpH
pelIeHUH 33734 U3 JAPYIMX Y4eOHbIX NMPEAMETOBM 337ay U3 pPealbHOU
KU3HHM;, BBIpaXaTb (HOPMYJIaMU 3aBUCUMOCTH MEXIY BeIMYMHAMU;
HCIIOJIb30BaTh CBOICTBA M rpaduku PyHKUUN U pelIeHus YpaBHEHMI,
HEpaBEHCTB M 33Jay C MapaMeTpamu; H300pakaTh Ha KOOPIWHATHOM
TUTOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHHUH, HEPABEHCTB M UX CUCTEM

YMenue peuiaTb TCEKCTOBBIC 3aJla4y PA3HBIX THIIOB (B TOM YHCJIC Ha
MMPOUCHTHI, J0JIM U 9YaCTH, HA ABUXKCHUC, pa60Ty, CTOUMOCTb TOBApOB U
yCiyr, HAJIOTH, 3aJa4u U3 o0actu YIpaBJICHUA JIMYHBIMUA U CeMEMHBIMU
(I)I/IHaHCElMI/I); COCTAaBJISIThL BBIPAKCHUSA, YPAaBHCHUS, HCPABCHCTBA H HUX
CUCTCMbBI 110 YCJIIOBUIO 3aJa4u, HCCICAOBATH IOJYYCHHOC PCHICHUC U
OLICHUBATh HpaB,Z[OHOI[O6HOCTL pe3yiIbTaTOB, YMCHUC MOACINPOBATH




peallbHbIC CUTYaIllMd Ha SI3bIKE MAaTEMAaTHKH; COCTABJISITh BBIPAKCHUS,
YpaBHEHUs1, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEA0BATh
MOCTPOCHHBIE ~MOJENM C  HCIOJb30BAaHMEM ammapara  ajireOpsl,
MHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTar

YMeHue ornepupoBarh MOHATHAME: CpeqHee apudmernyeckoe, MeauaHa,
HanOOJIbIIIEE U HAUMEHBIIIEE 3HA4YCHHA, padMax, JUCIICPCusd, CTaHAAPTHOC
OTKJIOHEHHE YHCIIOBOTO HA0Opa; YMEHHE W3BJICKATh, HHTEPIPETUPOBATH
uH(pOpMaIIHIO, IPEACTABICHHYIO B TAOIUIAX, HA TUarpaMMax, rpadukax,
OTPAXKAIOIIYIO CBOWCTBA pealbHBIX MPOILIECCOB U SIBJICHUM; TIPEJCTABIIATh
uH(pOpMAILIMI0O C TOMOIIBI0 Ta0NWIl W JUarpamMM; HCCIEAOBaTh
CTaTUCTUYCCKUC HOAaHHBIC, B TOM YHCJIC C IMPUMCHCHUCM Fpa(l)I/I‘-IeCKI/IX
MCTOOB U 3JICKTPOHHBIX CPCACTB, Fpa(bH‘-IeCKI/I HcciaeaoBaTb COBMECTHBIC
HAOII0ICHUS C IOMOIIBIO AUArPaMM PACCEHBAHHUSI U JIMHEWHOUN perpeccuu

YMeHue onepupoBaTh IMOHATHAMH: CIIY4YalHBIA ONBIT W CIy4ailHOe
COOBITHE, BEPOATHOCTh CIYYalHOro COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTb C MHCIIOJIb30BAaHUEM TIpaUUECKUX METOJIOB; IPUMEHSThH
(GOpMyIBI CIOXKEHUST W YMHOXCHHUS BEpPOATHOCTEH, (OpPMYITy IMOJIHOU
BEpOATHOCTH, popMyny bepHyiiu, komOuHaTOpHbIE (PAKTHI U (POPMYIIBL;
OLICHUBAaTh BEPOSATHOCTU pEAlbHBIX COOBITUH; YMEHHE OIEepUpOBATH
NOHATUSIMM:  CllydaiiHasi BEJIUYMHA, paclpeiesieHue BepOATHOCTEH,
MaTeMaTUYeCKOe O0KHMJIaHUE, IUCHEePCUs M CTaHIapTHOE OTKJIOHEHHE
CIlydallHOW BENMYMHBL, (YHKIUU pACTpENCICHUS ¢  IUIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEIbHOI'O M HOPMaJIbHOIO PACIIPEIECICHHM; yMEHHE
MCII0JIb30BaTh CBOMCTBA U3YYEHHBIX paclpeaeseHU s peleHus 3a1ay;
3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJIBIINX YHCEN, METOAbI BEIOOPOUHBIX
UCCJIEIOBaHUM; YMEHHE TMPUBOAUTH MPHUMEPHl MPOSIBIECHUS 3aKOHA
OOJBIIMX YHUCEJ] B HPUPOJIHBIX M OOIECTBEHHBIX SBJICHMSX; yYMEHHE
OIEpUPOBAThH MOHATUSAMU: COUYETAHUE, NIEPECTAHOBKA, YMCIO COUYETAHMM,
YUCIO  TEepecTaHoBOK; OuHOM  HbploTOHa; yMeHME  IpPUMEHSTbH
KOMOUHATOpHBIE (haKThl U PACCYXIEHUS Ui peIIeHus 3a/lau; OLEeHUBATh
BEPOSITHOCTH PEAbHBIX COOBITUI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH IMOTYUEHHBIN PE3yNbTaT

YMmeHune OIICpHUPOBATH IIOHATUAMU: TOYKa, npsamas, IIJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYNHA YIJIA, INIOCKUHN yroJl, IBYTrpaHHbIN
YTOJI, TPEXTPAHHBIN YToJI, CKPEIIMBAIOIIUECS MPSAMbBIE, TAPAICIIbHOCTh U
NEPNCHAUKYIAPHOCTb NPSAMBIX H HHOCKOCTefI, yrojia MExay HnpsMbIMU,
Yrojl MEXAy HOpsAMOW M IUIOCKOCTBIO, YroJl MEXIY IIOCKOCTSIMU,
pacCTOSHUE OT TOYKH 1O TUIOCKOCTH, PACCTOSIHHE MEXIY NPSMBIMH,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HMCIOJIb30BATh MPU PEIICHUN
3a/a4 U3yuyeHHBbIC (PaKThl U TEOPEMBI IJIAHUMETPUU; YMEHHUE OIICHUBAThH
pa3Mepsl OOBEKTOB OKPYKAIOIIEro MHpa; CTPOUTh MaTeMaTHYECKHE
MOJEIN C IOMOIIBK) T€OMETPUUYECKUX IIOHATHM M BEIUYMH, pPEIIaTh
CBSI3aHHBIE C HUMH NPAKTUYECKUE 3a0a4l

10

YMeHue oneprupoBaTh MOHATUSAMU: IUIOMAAbL (UTYPBI, 00BEM (QUTYpHI,
MHOTOTPaHHUK, MPaBUJIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mMapajienenunesn, Npu3Ma, NUpaMuia, QUrypa M MOBEPXHOCTb




11

12

BpallleHus, IWIMHApP, KOHYC, Imap, cdepa, miomans cdepsl, MIOmaab
MOBEPXHOCTU MUPAMUJBI, TPU3MBI, KOHyca, HUIUHApPA, O00BEM Kyoda,
MPSIMOYTOJIBHOTO Tapajieenunena, MUpaMuabl, MPU3MBbL, WIHHIPA,
KOHyca, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUEHHUs KOHyca M IMIIMHIpA,
napajuiefibHble OCH WJIM OCHOBAHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss cheppl, UWIMHIpPA, KOHYCA; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, U300pa)kKaTh MHOTOIPAaHHUKH, (GUTYPBI U MMOBEPXHOCTH
BpallleHUs1, UX CEUYEHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE IMPUMEHATH CBOWCTBA T€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHLHO
bopMynupoBaTh ONpeAeIeHUsI U3y4aeMbIX (PUTYp, BBIABUTATh THIIOTE3HI O
CBOICTBaX M MpPHU3HAKAX TE€OMETPUYECKHX (GUryp, OOOCHOBBIBATHHIIN
OmnpoBepraTh HMX; yMEHHE MPOBOAMUTH Kiaccupukauuo ¢uryp o
pa3jMYHBIM TMPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE JIOMOJHUTENbHBIC
IIOCTPOCHUSI

YMeHue onepupoBaTh IMOHSATHSIMH: JBHXKCHHE B IPOCTPAHCTBE,
napajuieNIbHbI IEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOM00UsA, TMOAOOHBIE (QUIYpHI; YMEHHE
pacrio3HaBaTh paBHbIC M MOAOOHBIC (PUTYpBI, B TOM 4YHCJE B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BATh TEOMETPUICCKHE OTHOIICHUS IIPH
pCLICHUH 3aJ]]a4; HAXOJUTh T'€OMETPHYCCKHE BEIUYMHBI (JIMHA, YroJ,
IIOIAab, 00BEM) MPU PEHICHUHU 3aJ1a4 U3 APYTHX YYCOHBIX MPEJAMETOB H
U3 pealbHOW JKU3HH, YMEHHE BBIYHCIATH T'€OMETPUYCCKHE BEIUYHUHBI
(MHA, yroj, IUIONIAAh, OOBEM, IUIOIIA[bL IMOBEPXHOCTH), HUCIIOJB3YS
u3ydeHHbIe (POPMYIIBI U METOJbI, B TOM YHCJIE: IJIONIAb MOBEPXHOCTH
MUPaMUJIbI, IPU3MbI, KOHYCa, HWIMHIPA, TUIomaab chepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TIapaJUIeICIHIe/[a, MHPAMUJIbBI, TPU3MBbI, IWIHHIPA,
KOHYCa, Il1apa; yMEHUE HaXOIUTh OTHOIIIEHHE 00BhEMOB MOJOOHBIX HUTYD

YMmenue ONICpUPOBATH IMMOHATHAMU: IIPAMOYTOJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAMHATBI BCEKTOpA, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JIOKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TMPOU3BEACHUEC, BCKTOPHOC TMPOU3IBCACHUC, YIOJI MCKIAY
BCKTOpaMH; YMCHHUC HCIIOJIb30BATh BeKTOpHHﬁ 151 KOOp,Z[I/IHaTHBII\/'I MCTO
JAJI pCHICHUA TCOMETPUUCCKHUX 3a/1a1 U 3a/1a4 APYTrUux y‘{e6HI>IX npeaMEeTOB
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YMeHnue BbIOMpaTh NOAXOASIINN METO [T PELLIEHUS 3a/1a4i; IOHUMaHHe
3HAYUMOCTH MaTEeMaTHUKH B HM3YYEHUU HPUPOJIHBIX U OOLIECTBEHHBIX
IIPOLECCOB U SIBJICHWM; YMEHHME DPACIIO3HABATh IPOSBICHUE 3aKOHOB
MaTE€MaTHUKHU B UCKYCCTBE, YMEHUE IIPUBOJIUTH IPUMEPBI MATEMATHYECKUX
OTKPBITHI POCCUICKON M MUPOBOW MaTeMaTHYECKOW HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

K IIpoBepsieMblii 31eMeHT cOAepPKAHUA
ox

1 Ypcna v BEIUMCIICHUS

1.1 = HarypanbHble u nensle yncia. [I[pu3Haku 1eIMMOCTH LEIbIX YHCET

Pammonaneubie  uncna. OOBIKHOBEHHBIC U JICCATHYHBIE JPOOH, IPOIICHTHI,

1.2 OCCKOHEYHBIC MTEPUOIUUECKHE TpodH

13 Apudmerndeckuii KOpeHb HATypalbHOH creneHH. JleWcTBUS ¢ apupMETHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenenb ¢ nenbM nokaszareneM. CTeneHpb ¢ pallMoOHaIbHBIM MoKa3arenaeM. CBoiicTBa
' CTENCHU

15 CuHyc, KOCMHYC ¥ TaHTE€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,

APKTAHI'CHC YU CJIOBOI'O aprymeHTa

1.6  Jlorapudm yucna. JlecaTuynble U HaTypaIbHbIE JOrapru(MbI

JleiicTBUTENbHBIC YHCIa. APUPMETHICSCKHUE OTIEPAINH C ICHCTBUTEIIBHBIMU YUCIIAMHU.
1.7 [TpubnmkEHHBIC BRIYUCIICHUS, IPABUJIA OKPYTJICHHS, TPUKUIKA U OIICHKA pe3yJIbTara
BBIYUCIIEHUU

1.8  IIpeoGpa3oBaHue BEIpaOKCHHUI

19 KowMmruiekcusie yncia

2 ypaBHeHI/IH " HCPABCHCTBA

2.1  llensie u qpoOHO-paIMOHATIFHBIE YPaBHEHUS

2.2  VppaunoHajbHbIC ypaBHEHHUS

2.3 = TpuroHomerpuvecknue ypaBHEHUS

2.4  Tloka3arenbHble U JlorapuMudyeckue ypaBHEHUs

2.5  llensie  qpoOHO-paMOHATFHBIC HEPABEHCTBA

2.6  VppaunoHanbHble HEPABEHCTBA

2.7 Tloka3arenbHbIe U JIorapu(pMUIecKre HEpaBEHCTBA

2.8 = Tpuronomerpuveckrue HEpaBEeHCTBA

2.9  CucteMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10  YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITApaMeTpaMu

2.11 Matpuna cucTeMbl TUHEWHBIX ypaBHeHUH. OnpeaenuTens MaTpHIIbI

3 OyHKIMH U TpaduKu
@Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk ¢yHkumu. B3zaumHo oOpaTHBIE

3.1 . N
¢ynkuuu. YétHele U Heu€THBIe QyHKUMU. [lepuoauueckue GyHKIUHN
ObnacTh ompeneneHus W MHOXECTBO 3HaueHud QyHkuuu. Hymmu ¢dyHknum.
3. [IpoMexyTki  3HAKOMOCTOSHCTBA.  [IpOoMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymbl U MUHUMYMBI (yHkuuu. Haumbonbliee ¥ HavMeHblee 3Hau€HUE
(GYHKIIMM Ha IPOMEXKYTKE
33 Crenennas (pyHKIMS ¢ HaTYpaJbHBIM U IIeJIBIM MOKa3aTeneM. E€ cBoiicTBau rpaduxk.

CaoiicTBa u rpaduk KOpHA N-0if cTeneHn

3.4  Tpuronomerpuueckue GyHKIIUH, UX CBOUCTBA U rpaduKu




3.5

[Toka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH

Touku paspeiBa. Acumnrotel TpadukoB Qynkmuit. CpoiicTBa  (QyHKIHUH,

36 HEMPEPBIBHBIX Ha OTPE3Ke
3.7 ITocnegoBaTensHOCTH, CIIOCOOBI 3aMaHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyia CiI0XKHBIX MPOILEHTOB
4 Hauana maremaTn4eckoro aHanusa
4.1  IlpoumsBomHas pyukiuu. [[pon3BoaHBIE 2JIEMEHTAPHBIX (PYHKITUH
[IpumeHeHre TPOM3BOTHONW K HCCIEIOBAHUIO (YHKIMHA HA MOHOTOHHOCTh U
4.2 9KCcTpeMyMbl. HaxokaeHre HanOONbIIero W HaWuMEHBIIETr0 3Ha4YeHUs (PyHKIUU Ha
OTpe3Ke
4.3 | IlepBooOpasnas. MHaTETpan
5 MHOXeCTBa U JIOTHKA
5.1 = MHoxecTBO, onepanuu HaJ MHOKecTBaMu. Jlnarpammel Ditnepa — Benna
5.2  Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 = OmnmcarenbHasi CTATUCTHKA
6.2  BeposTHOCTH
6.3  KomOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha IJIOCKOCTH
7.2 | TlpsMbIC U TUIOCKOCTH B MPOCTPAHCTBE
7.3 =~ MHOrorpaHHuKH
7.4 | Tena v NOBEpXHOCTU BpallleHUs
7.5  KoopauHatbl ¥ BEKTOPHI




