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ba3oBrlil ypoBeHb
IosicHuTeIbHAA 3aMIKCKA

[Iporpamma o MaTeMaTuke Ha YpOBHE CpeAHEro oomiero oopasoBaHus pa3paboTaHa Ha OCHOBE
@I'OC COO c yu€ToM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEABABISEMBIX K MaTEMaTHUYECKOMY
0o0pa3oBaHuIO, M TpaauIMid poccuiickoro oOpa3oBaHus. Peanmu3zamust mporpammbl M0 MaTE€MaTHKE
o0ecrieynBaeT OBJIaICHUE KIIFOYEBBIMU KOMIIETCHIIUSIMH, COCTABIISIONIMMUA OCHOBY JUISI CAMOPa3BUTHS
U HETPEephIBHOTO 00pa30BaHUs, IEIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M IO3HABATEIHHOTO
Pa3BUTHSL TUYHOCTH 00YYaIOLIUXCSL.

B nporpamme 1no MareMaTuke y4YTEHbl MJIEM U TOJIOKEHHWS KOHLIENLUU pa3BUTHUS
MaremaTuueckoro ooOpa3oBanusi B Poccuiickoit ®enepaunu. B cooTBercTBUM C Ha3BaHUEM
KOHLIEIIIIMK, MaTeMaTHUYecKoe oOpa3oBaHUE [JOJDKHO, B YAaCTHOCTH, IPEIOCTaBIATh KaXKJIOMY
oOyyJaromemMycsi BO3SMOXXHOCTh JOCTIDKEHHSI YPOBHSI MaTeMaTHYECKUX 3HAHUH, HEOOXOIMMOTO JUIs
JabHEHIIICH YCIIEITHON XU3HH B 00mecTBe. IMEHHO Ha pelieHne 3TOH 3aJaun HaleleHa mporpaMmma
10 MaTeMaTruke 0a30BOr0 YpOBHSI.

OO0mas xapakrepucTuka yue0HOro npeamera

B snoxy mugposoit TpaHchopmanuu Bcex cdep YEIOBEYECKOH AeATEeNbHOCTH HEBO3MOKHO
cTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOIl MaTeMaTHYECKOW MOATOTOBKU. YK€ B
IIKOJIE MaTeMAaTHUKa CIYKUT OMOPHBIM MPEIMETOM JUIsl U3YUYEHUS CMEXKHBIX TUCIUIUIMH, a B KU3HU
MOCJI€ HIKOJIBI pealbHONH HEOOXOJUMOCTHIO CTaHOBHUTCS HENpEepbIBHOE 00pa3oBaHME, 4TO TpedyeT
TIOJTHOIIEHHOW 0a30BOM 00111€00pa30BaTEIHbHON MOATOTOBKH, B TOM YHCIIE U MAaTeMaTHYECKOl. ITO
00yCIIOBJIEHO T€M, YTO B HAILIK THU PACTET YHUCIO CHEIHATbHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM
MPUMEHEHHEM MaTEeMaTHKHU: U B cepe SIKOHOMUKHU, U B OHU3HECE, U B TEXHOJOTUYECKUX 00JACTSIX, U
Jake B TyMaHUTapHbIX cdepax. Takum oOpa3zom, Kpyr oOydaromuxcs, /Ui KOTOPBIX MaTeMaTHKa
CTaHOBUTCS 3HAYMMBIM MIPEJIMETOM, CYILIECTBEHHO PACIIUPSIETCS.

[IpakTHyeckas MOJIE3HOCTh MaTeMaTHKU OOYCIOBJIEHA TEeM, UYTO €€ MpPEeIMETOM SBISIOTCS
(GbyHIaMeHTaJIbHbIE CTPYKTYpbl HAIIero MHpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE
OTHOIICHUS OT MPOCTEUIINX, YCBAaUBAEMbIX B HEMOCPEACTBEHHOM OTBITE, 10 JOCTATOYHO CIJIOKHBIX,
HEOOXOIMMBIX JJISl pa3BUTHUS HAYUHBIX U TEXHOJIOTMUECKUX HJei. be3 KOHKpeTHbIX MaTeMaTHYeCKUX
3HAaHWN 3aTPYAHEHO MOHHMAaHWE MPUHIMIIOB YCTPOIMCTBA W UCHOJIL30BAHUS COBPEMEHHOW TEXHUKU,
BOCTIpUSATAEC W HHTEPIIPETAIlMs Pa3HOOOpa3HOW COIMAIBHOM, SKOHOMHYECKOW, MOJUTHYECKOU
uHpopmanuu, ManodpQekTUBHA MOBCEIHEBHAS MpaKTHUecKas AesTenbHOCTh. KaxknoMy yenoBeky B
CBOEH JKM3HM MPUXOAUTCS BBINOJHATH JOCTATOYHO CJIOXKHBIE PACYETHl U COCTaBISATh HECIIOKHBIE
QITOPUTMBI, HAXOAUTh HYKHbIE (OPMYNbl U MPUMEHSATH UX, BIAJAETh MPAKTUYECKUMHU MpHUEMaMU
reOMETPUYECKUX M3MEPEHUN U MOCTPOEHUH, YUTATh HH(POPMAIHIO, [IPEICTABICHHYIO B BHAY TabIull,
ayarpamMm U rpaduKoB, )KUTh B YCIOBHSIX HEONPEIEIEHHOCTH U IOHUMATh BEPOSITHOCTHBIM XapakTep
ciydailHbIX cOoObITUNA. OJHOBPEMEHHO C pacuiMpeHueM cdep MpUMEHEHUs MaTeMaTHKU B
COBPEMEHHOM o0miecTBe BcE 0Oosee BaKHBIM CTAHOBHUTCS MAaT€MaTHYECKHH CTWJIb MBIIUICHUS,
MIPOSIBIIIONIMNCSA B OMpPENENEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce M3ydyeHHs MaTeMaTUKU B
apceHasn MpuéMOB U METOJIOB MBILIUICHHUS Y€JIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOUYAIOTCS MHAYKIUS U
nenykiusi, o000IIeHne M KOHKPETU3allMsl, aHalu3 M CHHTE3, KiIacCu(UKalUg U CcHUCTeMaTH3alus,
abctparupoBanne u aHanorua. OOBEKTHl MaTeMaTHYECKHX YMO3AKIIOUEHWH, TMpaBuia HX
KOHCTPYHPOBAHHUSI PACKPBIBAIOT MEXaHU3M JIOTHUYECKHUX TIOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMmeHust (HOpMyIHpOBaTh, OOOCHOBBIBATH M JOKAa3bIBaTh CYXKICHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE  MBIIUICHHE. MaremMaTuke MNpPUHAIICKHUT Beaymas poib B (OPMUPOBAHUU
ANTOPUTMUYECKON KOMIIOHEHTHl MBIIIJIEHUS W BOCHUTAaHUM YMEHHMM JAEMCTBOBATH IO 3aJaHHBIM
JIITOPUTMaM, COBEPILIEHCTBOBATh N3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B npouecce pemenus 3anaq —
OCHOBHO yueOHOH /eATeTbHOCTH HAa YPOKaX MaTeMaTUKH — Pa3BUBAIOTCS TBOpUYECKas U MPUKIaIHAsS
CTOPOHBI MBILICHHUS.

OOydeHne MaTeMaTHKe Kak BO3MOXKHOCTb Pa3BUTHs Y 00YYarOIIUXCSI TOYHOH, pallMOHATBHON U
nH()OPMATUBHON peud, yMEHHUs OTOWpaTh Haubosee MOAXOMAAIIUE S3BIKOBBIC, CHMBOJIHYECKUE,
rpaduyeckue cpeacTBa sl BRIPAKESHUSI CYXKICHUN U HATJIATHOTO UX MPEACTaBICHUSI.

Heo0xo1uMbIM KOMIOHEHTOM O0IIEi KyIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00Iee
3HAKOMCTBO C METOJAMH TO3HAHUSA JEHUCTBUTEIBHOCTH, IMPEACTABIECHUE O NPEAMETE U METOJIE



MaTeMaTUKH, €r0 OTIMYUS OT METOJIOB €CTECTBEHHBIX W TYMAHHUTApHBIX HAayK, 00 OCOOCHHOCTAX
IIPUMEHEHHUs] MaTeMaTUKM Uil peLIeHMs HaydHbIX M MpUKIaJHBIX 3azad. TakuMm oOpasowm,
MaTeMaTH4ecKoe 00pa3oBaHME BHOCUT CBOM BKJIa/ B (hOpMHUpPOBaHKE OOIIEH KYIbTYphl YeTOBEKA.

W3yueHne MaTeMaTHKU CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHHIO YEJIIOBEKA, MOHMMAHHUIO
KpacoTbl W M3SIIECTBA MAaTEMaTUYECKHX PACCYXKJICHHH, BOCIPHUSATHIO T'€OMETPUYECKUX (opM,
YCBOEHHUIO UJIEM CUMMETPUHU.

Lean u3ydyenus yuedHoro npeamera «MaremaTuka»

[IpuoputernbiMu nensiMu oOyueHuss marematuke B 10—11 kiaccax Ha 0a30BOM YpOBHE
SBJIFOTCS:  ()OPMUPOBAHME IICHTPATBHBIX MAaTEMaTHYECKMX TOHATHUH  (YMCIO, BEIMYWHA,
reoMeTpudeckas Gurypa, rnepeMeHHasi, BEpOATHOCTb, PYHKITHS), 00CCIICIMBAIONINX MPEEMCTBEHHOCTh
Y TIEPCIIEKTUBHOCTh MATEMAaTHYCCKOTOo 0Opa3oBaHUsl OOyYarOMIMXCS; MOJBEICHUE O0yJarommXxcsl Ha
JOCTYITHOM JUIi HUX YpPOBHE K OCO3HAHHMIO B3aMMOCBSI3M MaTEeMaTHKA M OKPYKAIONIETO MUPA,
MOHMMAaHUE MAaTEMAaTUKH KaK YacTH OOIIeH KyJIbTyphl Y€TIOBEUYECTBA; Pa3BUTHE WHTEIUICKTYATbHBIX U
TBOPYECKUX CIIOCOOHOCTEM OOydJarImuXxcs, MO3HABATEILHOW AaKTUBHOCTH, WCCIEIOBATEIBCKUX
YMEHUW, KPUTUYHOCTU MBIIUJICHUS, HWHTEpeca K U3YYCHUI0O MaTeMaTuKH; (HOpMUpPOBaHUE
(YHKIIMOHATLHON MaTeMaTH4YeCKOW TPaMOTHOCTH: YMEHHUSI PACIIO3HABATh MATEMAaTUUYECKUE ACTICKTHI B
peaNbHBIX JKU3HEHHBIX CUTYaIUSX M TIPU H3YYEHUU JIPYrUX Y4EOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpPMYIHpOBaTh WX Ha S3bIKE MaTEMaTUKH W CO3/1aBaTh
MaTeMaTHYECKUE MOJICIIH, MPUMEHATh OCBOCHHBI MaTEeMAaTHUECKHUH ammapaT Ui PeIeHUs TPAKTHKO -
OPHEHTUPOBAHHBIX 3a7a4, WHTEPIPETUPOBATh M OICHUBATH IMOJyYCHHBIC Pe3yabTaThl. OCHOBHBIMU
JTUHUSIMH cojeprkanus mateMatuku B 10—11 kimaccax sBisroTcs: «Yucia u BRIYUCICHU», «Anredpa
(«Anrebpanyeckne BBIpOKEHUS», «YPaBHEHHS U HepaBeHCTBa»), «Hauama wmarTemaTuyeckoro
ananu3ay», «['eomerpus» («['eomerpuueckne GUrypsl U Ux CBOMCTBay», «l3MepeHne reoMeTpruIecKux
BEIIMYWHY»), «BeposiTHOCTh W CTAaTUCTUKa». J[aHHBIE JIMHUHM Pa3BUBAIOTCS IMapauIeNbHO, KaXaas B
COOTBETCTBUH C COOCTBEHHOM JIOTHMKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT IPYIroOi, a B TECHOM KOHTAaKTe
u B3aumojeiicTBun. Kpome 3TOro, ux oObeIuHSET JIOrMuYeckas COCTABIISIONIAs, TPaJAULMOHHO
MpUCYIIas MaTEMAaTUKE U MPOHU3BIBAOIIAS BCE MATEMAaTUYECKUE KYPChl M COACPKATEIbHbIE JINHUH.
CdopmymupoBannoe B PI'OC COO TpeboBaHUE «BJIaJCHHE METOJAMH JI0KA3aTEIbCTB, aITOPUTMAMHU
pelieHus 3aaay, yMeHue (opMynHpoBaTh OMpEAETCHHUS, aKCUOMBI U TEOPEMbI, MPUMEHSTh UX,
MIPOBOJMUTH JIOKA3aTENbHBIE PACCYXKACHUS B XOJI€ PEUICHHs 3aJau» OTHOCUTCS KO BCEM Y4EOHBIM
KypcaMm, a GopMHUpPOBaHHE JIOTUUECKUX YMEHUN paclpeenseTcs o BCeM rojaM o0ydeHUs Ha ypOBHE
cpenHero oOmiero oopasoBaHusl.

MecTto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBerctBuu ¢ ®I'OC COO Maremaruka SBISETCS 00s3aTEIBHBIM MPEAMETOM Ha JTAHHOM
ypoBHEe oOpa3oBaHus. [IporpamMmoii 1o MaTeMaTHKE IPEAYCMAaTPUBACTCS H3YUYCHHE YYEOHOTO
npeaMmeTa «MaTeMaTukay B paMKax TpEX YYeOHBIX KypcoB: «AjireOpa ¥ Hadaja MaTeMaTHYECKOTO
aHanuza», «l'eomerpus», «BeposSTHOCTP M CTaTHUCTHKa». DOPMHUPOBAHHE JIOTHYECKUX YMEHUU
OCYILIECTBIISICTCSl HA MPOTSHKEHUU BCEX JIET 00ydeHHs Ha ypOBHE cpenHero olmiero oOpa3oBaHHs, a
AJIEMEHTHI JIOTUKU BKIIIOUAIOTCS B COJIEP)KaHME BCEX HA3BAHHBIX BBIIIEC YUEOHBIX KYpPCOB.

O61ee ynco yacoB it u3ydeHus MmareMatuku - 340 gacos: B 10 kiacce - 170 gacoB (5 yacoB B
Heneno), B 11 kimacce - 170 yacoB (5 yacoB B HEZCIIO).

IInanupyemsle pe3yabTaThl 0CBOCHHS yueOHOro npeamera «MaremaTnka

B pesynabrare wu3yyeHMs MaTeMAaTUKH Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs Y
oOyyaromerocst OyyT cOpMHUPOBaHbI CeIyIOLINe TMUHOCTHBIE Pe3yIbTaThI:

1) rpaxxaaHCKOTO BOCHHTAHUSL:

— c(hOpPMHUPOBAHHOCTh TPAKIAHCKONH MO3UIMM OOYYaIOLIErocss Kak aKTUBHOTO U
OTBETCTBEHHOIO0 WIEHAa POCCUHUCKOro OOIIecTBa, NpPEJCTAaBICHHE O MaTeMaTHUYeCKUX OCHOBaxX
(YHKIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBJICHHM, MpoLeayp I'pakJaHCKOro obuiecTBa (BBIOOPHI,
OTPOCHI U JIPYro€), yMEHHE B3aUMOJIEICTBOBATh C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU C MX
(GYHKIUSMHU 1 Ha3HAYECHUEM;



2) NaTpUOTUYECKOTO BOCITUTAHUS:

— c(hOpPMHUPOBAHHOCTh POCCHICKOM I'PaXTaHCKOW UACHTHYHOCTH, YBAKEHHS K MIPOILIOMY U
HACTOSIIEMY POCCHUWCKOW MAaTEMaTUKH, LEHHOCTHOE OTHOLICHUE K JOCTHXKEHUAM POCCUUCKUX
MAaTEMAaTUKOB U POCCHUIMCKONM MaTeMaTUYECKOW IIKOJIbI, UCIOJIb30BAHUE ATUX JOCTHKEHUN B APYTHUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOTO BOCITHTAHMSL:

— OCO3HaHME JYXOBHBIX IIEHHOCTEH pOCCHHCKOro  Haponaa, Cc(pOpMHUPOBAHHOCTD
HPAaBCTBEHHOI0 CO3HAHUS, ATUYECKOTO TNOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTMKEHUM HAyKd M JEATEIbHOCTBIO YYEHOI0, OCO3HAaHHWE JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOMYMBOTO OYAYIIETo;

4) 3CTETHYECKOTO BOCIIUTAHMS:

— JCTETUYECKOE  OTHOWIEHHE K  MHUpPY, BKJIOYasg  OCTETUKY  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHHUH, pacCyKJACHUH, BOCIPUUMUYHUBOCTh K MaTEMaTUYECKUM
aCIIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢}u3HUECKOro BOCTIUTAHHMS:

— COpPMHPOBAHHOCT, YMEHHS TPUMEHSATH MaTeMaTUYeCKHe 3HAaHWUA B HMHTEpecax
3I0pPOBOTO U O6€30TacHOro0 00pasa KWU3HHU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO (370POBOE
MUTaHUEe, COAJIAHCUPOBAHHBIN PEXKUM 3aHATUW M OT/AbIXa, PEryisipHas (u3nyeckas aKTUBHOCTH),
(hM3UYECKOE COBEPIIICHCTBOBAHUE MPU 3aHATHSIX CIIOPTUBHO- 03JI0POBUTEIHHOM JIEATETHLHOCTHIO;

6) TpymOBOTO BOCHHTAHUS:

— TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTU TPYAOIIO0MS, HHTEPEC K pa3IndHbIM cepam
npoheCCHOHANBHON JIeATETLHOCTH, CBS3aHHBIM C MATEMATHKOW M €€ NPWIOKEHUSIMHU, yMEHHE
COBEpIIIaTh OCO3HAHHBIA BBIOOP Oymyied mpodeccun M pean30BHIBATH COOCTBEHHBIE YKW3HCHHBIE
MJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpPA3OBaHHUIO Ha
MPOTSHKEHUH BCEH KW3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHWHM MPAKTUYECKUX 3aaad
MaTeMaTHUYECKOW HAIPABIEHHOCTH;

7) 9KOJOrMYEeCKOrO BOCIHTAHHUSL:

— c(opMHPOBAHHOCTh JKOJIOTUYECKON KYIbTYPHl, MOHUMAaHUE BIHUSHUA COLMAIBHO-
HSKOHOMMYECKUX MPOIECCOB HA COCTOSIHUE MPUPOJHON U COLUAILHOM Cpelibl, 0CO3HAHUE TI100aIbHOTO
XapakTepa HKOJIOTMUECKUX NpoOsieM, OpHEeHTalusi Ha NpPUMEHEHUE MaTeMaTHYeCKUX 3HAHUM IS
pelIeHns 3a1a4 B 00JIaCTH OKpYKarlollel cpeibl, MIIaHUPOBAHNE MMOCTYIKOB U OLEHKU UX BO3MOYKHBIX
MOCJIEICTBUH ISl OKPYXKAIOIIEH CpPEIbl;

8) ICHHOCTH HAYYHOTO MO3HAHMS:

— c(opMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd M OOUIECTBEHHOW MPAKTUKHU, MMOHMMAHUE MaTEMaTHUECKOW HayKH Kak cdepbl
YEJIOBEUYECKON JEATEeNIbHOCTH, ATaloOB €€ pPAa3sBUTHUS M 3HAYUMOCTH Ui Pa3BUTUS LMBWIW3ALUH,
OBJIQJICHUE $3BIKOM MATEMAaTHUKM M MAaTeMaTH4YEeCKOM KyJbTypOW Kak CpEICTBOM IIO3HAHMUS MUpA,
TOTOBHOCTh OCYHIECTBJISITh IPOEKTHYIO M HCCIEIOBATEIbCKYIO IEATEIbHOCTh WHAMBUAYAIbHO U B

rpymnme.

MeTanpeamMeTHble pe3yabTaThl

B pesynbrare ocBoeHHs MmporpaMmbl [0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuaromerocs Oyayr  chopMHpOBaHbl  METaNpeAMETHBIE  PE3yibTaThl,
XapaKTepU3yIOLIUECs OBJIaJICHUEM YHUBEPCAIbHBIMHU IM03HABaTEILHBIMA JIEHCTBHSIMH,
YHUBEPCAIbHBIMM ~ KOMMYHUKAaTUBHBIMM  JICUCTBUSIMU W YHUBEPCAIbHBIMH  PETYJIATUBHBIMU
JIEUCTBUSIMU.

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3zoBble Joruyeckue qeMcTBUA:

— BBIABISATh M XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKK MATEMAaTUYECKUX OOBEKTOB,
MOHATHH, OTHOUIEHUH MEXIy MOHATHUSAMHU, GOPMYIHUPOBATH OMpEIeNeHUs] MOHSATHH, YCTaHABIMUBAThH
CYIIECTBEHHBI MpPHU3HAK KIAacCU(PUKAIMK, OCHOBaHUS Ui OOOOIICHHS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHaJIU3a;

— BOCIPHHHMATH, (OPMYIUPOBATH U TPeoOpa3oBBIBATH CYXACHUS: YTBEPAUTEIbHBIE H
OTpUIaTeNbHbIE, €MHIUYHbIC, YACTHBIE U 00IIHE, YCIOBHBIE,



— BBIIBJIATH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpeuus: B (akTax,
TAHHBIX, HAOJTIOAEHUSAX M YTBEP)KICHUAX, NPEAIaraTh KpUTEPUH ISl BBISBICHUS 3aKOHOMEPHOCTEH 1
IIPOTUBOPEUNL;

— JeslaTh BBIBOJBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aK/IIOUYEHUH, yMO3aKIIIOUEHHH 110 aHAJIOTUH;

— IPOBOJUTH CAMOCTOSITENIBHO J0KA3aTeIbCTBA MAaTEMaTUUECKUX YTBEPXKAECHUU (IIpsIMbIE U OT
MPOTHBHOTO), BBICTPAWBATh apTyMEHTAIUIO, TPUBOANUTH MPUMEPHI U KOHTPIPHMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CY)KJICHUS M BBIBOJIBI;

— BBIOMpaTh croco® pemeHust yaeOHOW 3amaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS,
BBIOMpATh HAHOOJIEE TOIXOAAUINHA ¢ YIETOM CaMOCTOSITEIBHO BBICTICHHBIX KPUTEPUEB).

Ba3oBble nuccienoBare/ibCKkue 1eHCTBUA:

— WCTOJB30BaTh BOIPOCH KaK HMCCIEIOBATEIBCKUI MHCTPYMEHT IO3HaHUs, (HOPMYITHPOBATH
BONIPOCHI, (PUKCHUpYIOLIME MPOTUBOpEUHE, NpoOJeMy, YyCTaHAaBIMBaTh MCKOMOE U JIaHHOE,
(hopMHpOBaTh TUIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULINIO, MHEHHUE;

— MPOBOJUTH  CAaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIEPUMEHT,  MCCIEJI0BaHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYecKoro oOO0bEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00beKTaMu, IBJICHUSIMH, TPOLIECCaMHU;

— €aMOCTOATENbHO (HOPMYIUpPOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yibTaTaM IMPOBEAEHHOTO
HaOJIIOJICHUS, MCCIIEIOBAHUS, OLIEHWBATh JIOCTOBEPHOCTh IIOJIyYEHHBIX pPE3YJIbTATOB, BBIBOJOB H
00001IEeHNI];

— MPOTHO3UPOBATH BO3MOKHOE pa3BUTHE MPOIIECCA, @ TAKKE BBIBUTATH MPEATIOI0KEHHS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Patora ¢ undopmaunmeii:

— BBIABIATH AePUIUTHI MHPOpPMAIUH, JTAHHBIX, HEOOXOJUMBIX I OTBETa Ha BOIMPOC U JUIf
pelIeHus 3a/1a4H;

— BbIOMpaTe  HMHQOpMAIMIO W3  HMCTOYHUKOB  DPA3JIMYHBIX  TUIIOB,  AHAJIU3UPOBATbH,
CHCTEMaTU3HPOBaTh U MHTEPIIPETUPOBATh NH(OPMALIMIO PA3INYHBIX BUAOB U (POPM IpPEACTaBICHUS;

— CTPYKTYpUpPOBaTh MH(POpPMALMIO, NMPEJICTABIATh €€ B PA3IMYHBIX (PopMax, WILTIOCTPUPOBATH
rpauvecKu;

— OILICHUBATh HAAEKHOCTh MH(OPMAIIUH 10 CAMOCTOATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbIE YHUBeEpPCaJbHbIE y4eOHbIe 1eHCTBUSA

— BOCIPUHMMATh M (OPMYIMpPOBATh CYXKAEHUS B COOTBETCTBUU C YCIOBHSIMHM U LEISAMHU
oO11eHus, CHO, TOYHO, IPAMOTHO BBIPXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHUChbMEHHBIX TEKCTaXx,
JlaBaTh MOSCHEHUS 110 X0y PEIIEHUs 3aJa4l, KOMMEHTHUPOBATh IIOJIY4YECHHBIN pPe3yJIbTaT;

— B X0Jie OOCYXIEHHUs 3a/JaBaTb BOIPOCHI IO CYIIECTBY OOCYXIAae€MOW TeMbl, NPOOJIEMBI,
pelmaeMoi 3aJadyy, BBICKA3bIBATH WJICH, HALCJIICHHBIE HA IIOMCK PELIEHUS, COIOCTaBIATh CBOH
CYXKJIEHHMs] C CYXKICHHSAMM J[pPYTMX YYaCTHUKOB JAMaNora, oOHapyXuBaTb paziIMuue U CXOJCTBO
MO3ULMH, B KOPPEKTHOH opme popMyarpoBaTh pa3HOIIACHsL, CBOU BO3PAKEHHUS;

— IPEACTaBIATh PE3yNbTAaThl PEUICHUS 3a7aud, OJKCIEPUMEHTA, WCCIEAO0BAHUSA, IIPOEKTa,
CaMOCTOSITEJIBHO BBIOMpaTh (hopMaT BBICTYIUIEHUS C Y4E€TOM 3ajau IMpe3eHTalUH U 0COOEHHOCTEH
ayJIUTOpUHU.

PeryasitTuBHbIC YHHBepCaJIbHbIC Y4eOHbIC JeHCTBHUS

— COCTaBJIATh IUJIaH, AJITOPUTM pELICHMs 3a/Jaud, BBIOMpaTh CHOCOO peleHHs C y4ETOM
UMEIOIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U KOPPEKTHPOBATH
BapHaHTHI PELIEHUH ¢ y4ETOM HOBOM MH(pOpMaLuu.

CaMOKOHTPOJIb, IMOLIMOHAILHBII HHTEJIEKT:

— BJAJIeTh HABBIKAMH TO3HABATEJILHONW peQIEeKCUM KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUU U
MBICIIMTEIBHBIX IPOLIECCOB, UX PE3yJIbTaToOB, BIAJEeTh CIIOCO0AMHM CAMOMIPOBEPKH, CaMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelIeHHs] MaTEMAaTUYeCKON 3a/1auH;

— MpPEABHUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIPM PEIICHWU 3aJa4d, BHOCHTH
KOPPEKTHBBl B JEATEJBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAaWJIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEN;



— OIICHMBATh COOTBETCTBUE PE3yNbTaTa IENU U YCIOBUSAM, OOBSICHATH MPHUUUHBI TOCTHIKCHUS
WIA HEJOCTIKEHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOUTh OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

VY oOyuarorerocst OyayT cOpMUPOBAHBI YMEHHS COBMECTHOM JICSTEIILHOCTH:

— TOHMMAaTh M HCHOJB30BAaTh MPEUMYIIECTBA KOMAHAHOW M WHAMBHIYAIbHOW pabOTHl MpU
peneHnn y4eOHbIX 3a]ad, MPUHUMATh 11€Jb COBMECTHOH NEATENbHOCTH, IJIAHUPOBATH OPTaHU3AIHIO
COBMECTHOHM PabOTHI, pacHpeAessaTh BUIBI paboT, JOrOBapUBaTHCS, 00CYXKAaTh MPOIECC U Pe3yabTaT
paboThI, 00001IaTh MHEHHS HECKOJIBKUX JIFOIEH;

— y4acTBOBaTh B TpYNIOBBIX (opmax paboTel (0OCYXIEHHS, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» ¥ MHBIE), BBIIOIHITH CBOIO YacTh PabOTHI M KOOPAWHUPOBATH CBOM JACUCTBUS C APYTHMH
YJieHaMH KOMAaH/bl, OIICHWBAaTh KayeCTBO CBOETO BKJaJa B OOMIMHA MPOAYKT IO KpPUTEPHUSIM,
cOpPMYIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

IIpenmerHble pe3yJbTaTbl OCBOCHHS IPOrpaMMbI MO MaTeMaTHKe Ha 0a30BOM YpOBHE Ha
YpOBHE cpenHero oOmiero oOpa3oBaHUsI MPEICTABJICHBI 1O TOJaM OOyYeHHsS B pPaMKax OTIEIbHBIX
Y4eOHBIX KYPCOB B COOTBETCTBYIOIIUX Pa3JieNiax MPOrPaMMBbI IO MaTEMaTHKE.

VYueOHbII Kypc «AJjdredpa M Hayaja MaTeMaTH4ecKOro aHajau3a» olecnedynBaeT
WHCTPYMEHTAIBHYIO 0a3y JUIsi H3yYeHHS BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, (OPMHPYET JIOTUIECKOE
1 a0CTpaKTHOE MBIIIJICHHE 00YJaloNIiXcsl Ha YPOBHE, HEOOXOAUMOM Il OCBOCHHUSI YI€OHBIX KYpCOB
MH(POpPMATUKH, OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTH. B pamkax ydeOHOTO Kypca «Anrebpa u
Hayaja MaTeMaTH4YecKOro aHanmm3a» oOOydJarolmuecss OBJIAZCBAIOT  YHHBEPCAIBHBIM  SI3BIKOM
COBPEMEHHOW HAYKH, KOTOpast GOPMYIUPYET CBOU IOCTHXKEHUSI B MaTEMAaTHIECKOH opme.

VY4eOHbI Kypc anreOpsl W Hadal MaTeMaTHYeCKOTO aHalW3a 3aKJIaJbIBaeT OCHOBY JUIS
YCIICIITHOTO OBJIAJICHUSI 3aKOHaMU (U3WKH, XUMHH, OHMOJIOTUH, MMOHMMAaHUS OCHOBHBIX TEHICHIIUH
OSKOHOMHUKH W OOIIECTBEHHOW JKHM3HH, TO3BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX IH(PPOBBIX U
KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIOJF30BaTh MX B IMOBCETHEBHOH »xu3HHU. OBlageHue
aOCTpakTHBIMH U JIOTHYECKH CTPOTHMH MAaTEMaTHYECKMMH KOHCTPYKIMSMH pa3BHBAaET YMEHHE
HAXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTHHHOCTH YTBEP)KICHHS, MCIIOJIb30BaTh 0000IIEHUE U
KOHKPETH3aINIO, a0CTparupoBaHUE U aHAIIOTHIO, POPMHUPYET KPEaTUBHOE M KPUTHIECKOE MBIIILJICHUE.
B xone wm3ydeHust anreOpbl M Hadal MaTeMaTHYECKOTO aHaIM3a Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus 00yUYAIONIMECs TIOTYYar0T HOBBIN OIBIT PEIICHUS PUKIIAIHBIX 33/1a4, CAMOCTOSTEIIEHOTO
MOCTPOCHHSI MAaTEMAaTHYECKHX MOJENCH peaNbHbIX CHTYyallud W WHTEPIPETallid TOJYYEeHHBIX
peIIeHH, 3HAKOMSTCS C TpUMEpaMy MaTeMaTHYeCKHX 3aKOHOMEPHOCTEeH B TpUpOJe, Hayke M B
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMATHYECKIMH OTKPBITUSIMHU U UX aBTOPAMH.

VY4eOHbI Kypc anreOpbl W Havajdl MaTeMaTH4eCKOTO aHaium3a o0JafaeT 3HAYUTEIbHBIM
BOCIIMTATEILHBIM  TOTCHIMAIOM, KOTOPBI peanu3yeTcs Kak dYepe3 y4eOHBId Marepual,
CIOCOOCTBYIOMIMKA (POPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS, TaK M uepe3 creluduky ydeOHOi
NESTENbHOCTH, TPEOYIONIeH CaMOCTOSTENLHOCTH, aKKYypaTHOCTH, MPOIOJDKUTEILHONW KOHIICHTPALHH
BHUMAaHHS U OTBETCTBEHHOCTH 3 MOJTyYCHHBIH pe3yibTarT.

B ocHoBe Mmeromuku o0OyueHHsi anreOpe M HayaliaM MaTeMaTUYeCKOTO aHaIn3a JICKUT
NS TEITbHOCTHBIN MPUHIIUT 00yUCHHUSL.

B crpykrype mnporpamMmbl 1O anreOpe W HavaliaM aHallM3a BBLICISIFOTCS  CJICIYFOIIUE
coJiepKaTelbHO-METOIMYeCKue JIMHUM: «Yucina wu  BeuUCHeHHs», «DyHKIUM ©  rpadukmny,
«YpaBHEHUs U HepaBeHCTBa», «Hauana maremaTnveckoro ananmsa», «MHOKeCTBa U Jioruka». Bce
OCHOBHBIE COJICP)KATEILHO-METOAMYCCKHIE JIMHUN U3YYaIOTCs Ha TPOTSDKEHUH JBYX JIET OOy4YCHHUs Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHus. JlaHHBIA y4eOHBIA Kypc SIBISICTCS WHTETPATUBHBIM,
o0beuHss B ce0e cosiepkaHle HECKOJIbKUX MaTeMaTHYeCKUX JUCIHMILUINH: anredpa, TPUTOHOMETpHs,
MaTeMaTU4YeCKUi aHaiMu3, Teopus MHOXecTB M JApyrue. OOydaromuecs OBIAJEBAIOT IIHUPOKUM
MaTeMaTH4YeCKUM allapaTtoM, Y HUX MOCIelI0BaTeIbHO (OPMUPYETCS M COBEPIICHCTBYETCS yMEHUE
CTPOMTH MAaTEMAaTUYECKYI0 MOJIEb PEAbHOM CUTyalluu, IPUMEHATh 3HAHUS, TOJTydeHHbIE B y4eOHOM
Kypce «Anrebpa M Hayaja MaTeMaTHYEeCKOTO aHAJIW3a», JUISI pELIeHHs CaMOCTOSITEIbHO
cOopMyINPOBaHHONW MaTeMaTUUECKOM 3a/1auu, a 3aTeM UHTEPIIPETUPOBATH MOJTyYEHHBIH pe3yibTar.

ConepxaTenbHO-MeTOAMYEeCKass JTUHHUS «Yucina ¥ BBIYMCICHUS» 3aBepliaeT (OpMHpPOBAHUE
HaBBIKOB HCIIOJIb30BaHUSA JICCTBUTENBHBIX YMCEN, KOTOpOe ObUIO HAayaTO Ha YPOBHE OCHOBHOTO
obmiero obpazomanusi. Ha ypoBHe cpemHero oOmiero oOpa3oBaHus 0cO000€ BHHMAaHHE YACTSETCS



(OpPMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIMX B CE0S HCIOJIb30BaHHE
pa3nuyHbIX (GOpPM 3amUCH JEHCTBUTENBHOTO YHCIA, YMEHUE PALMOHAIBHO BBHINOJHATH JNCHCTBUS C
HUMH, JIeJaTh MPUKHUJIKY, OLEHUBATh pe3yabTar. OOydaronecs MOJy4aroT HABBIKU MPHOIMKEHHBIX
BBIYHCIICHUH, BBIIOJIHCHUS JIEHCTBUU C 4YHCIaMH, 3amuMCaHHBIMU B CTaHJApTHOH  dopme,
HCII0JIb30BAHUS MaTEMaTUUECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BbIPAKEHU.

CopnepxarenpHasi JUHUS «YpaBHEHUS U HEPABEHCTBA» PEAINU3YETCs Ha IMPOTSHKEHUM BCETO
oOy4eHHsT Ha YpOBHE CpeAHEro oomiero oO0pa3oBaHMA, MOCKOJBKY B KaXKIOM pasfeiie IpOTpaMMBI
MPEeIYyCMOTPEHO pEIIeHHEe COOTBETCTBYIONIMX 3aaad. OOyuarommecs OBIAJCBAIOT pa3IMYHBIMU
METOJJaMH PEIICHHS IIETIBIX, PAIIMOHAIBHBIX, HPPAIIMOHAIBHBIX, IIOKA3aTENBHBIX, JIOTApU(YMUIECKUX U
TPUTOHOMETPUUECKUX YpaBHEHUW, HEPABEHCTB U UX cUCTeM. llomydeHHblE yMEHMsI MCIOJIB3YIOTCS
IIpU HCCIIE0OBAaHUU (YHKUMN C MOMOIIBIO MPOU3BOJHOM, PElIEHUU NMPUKIAJAHBIX 3ajad U 3a7ad Ha
Hax0XJeHWEe HauOOJIbIIMX M HAUMEHbIIMX 3HaYeHHM (yHKkOuu. JlaHHas cojeprkaTelbHas JIMHUS
BKJTIOYAET B ce0s Tarke (POpMUPOBAaHUE YMEHUH BBIMIOJIHATH pacuéTsl O (hopMyiaM, IpeoOpa3oBaHus
LENbIX, PAallMOHAJIBHBIX, HPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUH, a TaKKe BhIPAKEHUH,
CoJIepKalluX CTENeHW U Jorapupmbl. B xone u3ydeHus anredpandyeckoro maTepuana MpPOUCXOJUT
JalbHENIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPaKTHOTO MBIIIEHUS oOyJaroumxcs, popMupyroTcs
HaBbIKW JIEAYKTHUBHBIX pacCyXJeHud, paboTbl € CHUMBOJIbHBIMU (GopMaMu, NpPEACTaBICHUS
3aKOHOMEpPHOCTEN W 3aBUCHMOCTEH B BHUJIE pPABEHCTB W HEpaBeHCTB. AnreOpa mpemiaraet
3¢ deKTUBHBIE HHCTPYMEHTHI JJIsl PELIEHUS] MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJay, HarJsJHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKask TUHUS « DYHKIIMU U IpadUK» TECHO MEperieTaeTcs ¢ IpyruMHu
JUHUSAMHU y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO CMBICJIE 33Ja€T IMOCIIENOBATENbHOCTh M3YUEHHS
Martepuana. M3ydeHue cTeneHHOM, IMOKa3aTeNbHOM, JOTapu(pMUUYECKOH U TPUTOHOMETPUUYECKHUX
(GyHKIMM, UX CBOMCTB U rpa)uKoOB, UCIOJIb30BaHNE (DYHKIUH 7S peLIeHUs 3aau U3 IpYruX y4eOHbIX
MIPEeIMETOB M PEAIbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTHUYECKUM aHAJIN30M, TaK U C peUIeHHEM
ypaBHEHUH M HepaBeHCTB. [Ipu sToM Oosbllloe BHUMaHHE yJensercs (OPMUPOBAHUIO YMEHUS
BbIpaXaTh (HOpMyJIaMH 3aBHCHMOCTU MEXIY Pa3JIM4YHbIMM BEJIMYMHAMM, UCCIENI0BATh IOJIyYEHHbIE
GyHKLIUH, CTPOUTH UX rpaduku. MaTepuan cofep kaTebHOM JIMHUY HALeJIeH Ha pa3BUTHE YMEHUH U
HaBBIKOB, MO3BOJIAIOLIMX BbIpaXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMH B Ppa3iIU4HON (opMme:
aQHATMTUYECKOM, Tpaduueckoil © cioBecHOW. M3ydeHwe waTepuana CHOCOOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIEHMIO M KOHKPETU3alUH, HCHOJIb30BAHUIO
aHAJIOTUH.

CopepxarenpHas nuHMSA «Havama MareMaTM4ecKoro aHajan3a» IO3BOJISIET CYLECTBEHHO
paclIMpuTh Kpyr Kak MaTeMaTH4YecKMX, TaKk U IMPUKIAAHBIX 3a/a4, AOCTYIHBIX OOydaromumcs, y
KOTOPBIX MOSIBJISIETCS BO3MOXKHOCTb MCCIENOBaTh U CTPOUTh rpaduku (QyHKUMHA, ompenenars ux
HauOoJIbIIMEe M HAMMEHBIIME 3HAUCHMs], BBIYMCIATH IUIOWAAW (QUIYyp U OOBEMBI Tel, HaXOIUTh
CKOPOCTM M YyCcKopeHus npoueccoB. ConepikarellbHas JMHHMS OTKPBIBAET HOBBIE BO3MOXKHOCTH
IIOCTPOCHHUS MAaTEMaTUYECKUX MOJEICH PEAbHBIX CUTYyallMi, HAX0XKICHUS HAWIIYUIIErO PEIICHUs B
IPUKIAJHBIX, B TOM 4YHCIIE COLHAIbHO-D)KOHOMUYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBaMU
MaTeMaTHYeCKOT0 aHajliMu3a CHOCOOCTBYET Ppa3BUTUIO aOCTPAaKTHOrO, (HOPMaIBbHO-JIOTHYECKOTO U
KpPEaTUBHOI'O MBIIICHUS, (GOPMHUPOBAHUIO YMEHUH pacro3HaBaTh NPOSIBICHHS 3aKOHOB MaTEMaTHKU B
Hayke, TEXHUKe M HcKyccTBe. OOydarolyecs y3HAIOT O BBIJAIOIIUXCS pe3yJbTaTax, NOJYyYEHHBIX B
XOJI€ pa3BUTHsI MATEMAaTUKN KaK HayKH, U UX aBTOpax.

CopepxarenpHO-MeTOAMYECKAsT JUHUA «MHOXKECTBA M JIOTHKa» B OCHOBHOM IIOCBAIIEHA
JIEMEHTaM TEOPUHU MHOXKECTB. TEOpPETUKO-MHOKECTBEHHBIE IIPEICTABICHNS IPOHU3BIBAIOT BECh KypC
HIKOJIBHOM MaTeMaTHKH U MpeJylaratloT HauloJiee YHUBEpCAIbHBIN SA3bIK, 00bEMHSIONINI BCe pa3 ielibl
MaTeMaTHUKU U €€ NMPWIOKEHNN, OHM CBS3bIBAIOT PAa3HbIE MATEMaTUYECKHE IUCLUUIUIMHBI B €IUHOE
nenoe. BaxkHO AaTh BO3MOXKHOCTH OOydaromeMmycs MOHUMAaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTUKU U MCIIOJIb30BaTh €r0 Ul BBIPAKEHUS CBOUX MBICIIEH.

B ydeOHOM Kkypce «Anrebpa M Hayaja MaTeMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKxKe
OCHOBBI MaTeMaTHYECKOTO MOJEIUPOBAHMs, KOTOpble MPU3BaHbl c(hOPMUPOBATH HABBIKU MOCTPOCHUS
Mojieliell peanbHbIX CHUTYallUd, HCCIEAOBAaHUS STHX MoJesed ¢ MOMOUIbI0 amnmapara anreopbl U
MaTEMaTUYECKOr0 aHalu3a M MHTEPHpPETaluM IOJIYYEHHBIX pPE3yJbTaTOB. 3aJaHUs BKIIIOUYEHBI B
KaX/IbIif U3 pa3/ieNloB MPOTPaMMBbI, TIOCKOJIBKY BECh MaTepuall yueOHOTO Kypca IIUPOKO U CIIOJIb3YETCs



JUI pelIeHUs MPUKIAAHBIX 3amad. [Ipu pemieHun peanbHBIX MPAKTUYECKUX 3a1ad oOydaroniuecs
pa3BUBAIOT  HAONIONATENBHOCTh, YMEHHE  HAaXOAWTh  3aKOHOMEPHOCTH, abCTparupoBaThcs,
UCTOJB30BaTh AHAJIOTHIO, 0000IaTh M KOHKPETH3MpOBaTh mpobiemy. JlesATenbHOCTH 1O
(hOpMHPOBAHHIO HABBIKOB PEIICHUS MPUKIIAIHBIX 3374 OPraHUu3yeTCs B IPOIIECCe U3YUEHUS BCEX TEM
y4eOHOTO Kypca «Anredpa 1 Hadyaaa MaTeMaTHYECKOTO aHAIN3ay.

OO1iee 4nCciIO YacoB, PEKOMEHOBAHHBIX ISl M3Y4YEeHHUs y4eOHOro Kypca «AnreOpa u Hadama
MaTeMaTHYeCKOro aHaim3ay, - 170 gacos: B 10 kiacce - 68 gacos (2 waca B Henenio), B 11 kiracce -102
yaca (3 yaca B HEZCIIIO).

Conepxanue o0ydyenus B 10 kiacce.

Yucna v BBIUKCIICHHUS.

Paumonaneupie uncna. OOBIKHOBEHHBIE U JIECSATHYHBIC APOOH, MPOIEHTHI, OECKOHEYHBIC
nepuoAndecKre apoou. ApudMeTnyecKkue orepanuu ¢ palduoOHAIBHBIMH YUCIaMH, MPeoOpa3oBaHUs
YUCJIOBBIX BhIpakKeHUi. [IpuMeHenue npoOelt W TPOLIEHTOB ISl PELICHUs MPUKIAIHBIX 3a1ad U3
Pa3IMYHBIX OTpaCiell 3HAaHUW U peaJbHOU KU3HU.

JleiicTBuTenbHbIE 4YHCAa. PanuoHanbHBIE HW HUpPpallMOHATIBHBIE YHCTIA. ApudmeTHdeckue
OTlepali C JICUCTBUTEIbHBIMU YuciaaMu. [IpuOnmkEHHBIE BBIUYMCICHUS, MpaBUja OKPYIJICHHUS,
MPUKHUJIKA U OLIEHKA PE3yIbTaTa BEIYMCICHHIA.

Crenenp ¢ 1enbiM mnokazateneMm. CranmapTHas Qopma 3amucu  JACUCTBUTENIBHOTO YHCIIA.
Ucnonws3oBanne moaxosmieit GopMbl 3aMCH JIEHCTBUTEIBHBIX YUCEN ISl PEHICHUS] MPAKTUYECKUX
3a/1a4 U MPe/ICTaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypajibHOUW creneHu. JleHcTBUA ¢ apUPMETHUECKUMU KOPHSIMHU
HaTypaJbHOMN CTEIICHHU.

CuHyc, KOCMHYC W TaHIE€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC, ApKTaHTE€HC
YHCIIOBOTO apryMeHTa.

YpaBHEHHUS 1 HEPABEHCTBA.

ToxnecTBa u TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKHX BbIpakeHUH. (OCHOBHBIE  TPUTOHOMETPHUUECKHE
hopmyIIBI.

VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellieHrne HepaBeHCTBA. MeTo1 MHTEPBaJIOB.

Pemenue uensix u 1poOHO-pallMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne uppanroHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

[IpumeHeHure ypaBHEHHM M HEPAaBEHCTB K PELICHUI0 MaTeMaTHYeCKUX 3aJad M 3a7ad U3
Pa3IMYHbIX 00JaCTel HAYKH U PeaIbHOM JKU3HH.

OYHKIUU U TPAPUKH.

OyHKIWsA, criocoObl 3ananus Gyakuun. ['paduk Gynkuun. Bzanmuo oOpaTHbie GyHKITUN.

Ob6nacTh ompeneneHuss U MHOXeCTBO 3HaueHuil ¢yHkiuu. Hymn dysnknun. Ilpomexyrtku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIEC (DYHKIIUH.

CrenenHas QyHKIHS ¢ HATYypaJIbHBIM U IIEJBIM Moka3ateneMm. E€ croiicTBa u rpaduk. CBolicTBa
U rpaduK KOpHS N-0¥ CTENEHMU.

Tpuronomerpuyeckasi OKpyKHOCTb, OMpPENEICHUE TPUTOHOMETPHUUECKUX (DYHKIHI YHCIOBOTO

ApTryMCHTA.

Hauana MmaTeMaTH4eCcKOIro aHaIu3a.

HOCHGHOB&TCJ’IBHOCTI/I, CIIOCOOBI 3aJJaHusg MOCNeI0BaTEeILHOCTEH. MOHOTOHHBIE
IIOCICA0OBATCIIBHOCTH.

Apudmernueckas U reomMeTpudeckas mporpeccur. beckoHeuHo yObIBaroIias reoMeTpudecKast
nporpeccus. Cymma OecKOHEYHO YOBbIBaroleil reoMerpuueckoi mporpeccuu. dopmyna ClI0KHBIX
MPOLEHTOB. Mcronbp30BaHue MpOTpecCun Il PELICHHS PEANbHBIX 3a1a4 IPUKIIAHOTO XapaKTepa.

MHo>KecTBa 1 JIOTHKA.

MHoXxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa-BenHa.

[IpuMmeneHre TEOpPETUKO-MHOKECTBEHHOIO arapara Uil ONMCAaHUS PEalbHBIX IPOLIECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.



Coaep:xanue o0yuenus B 11 kiacce.

Yucna v BBIUKCIICHHUS.

HarypaneHblie u nensie yncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCEIL.

Crenenb ¢ pallMOHAJIBHBIM MOKa3aresaeM. CBOWCTBA CTEIIEHHU.

Jlorapudm yucna. [lecaTuuHble U HATypalbHbIE JIOTAPU(MBI.

YpaBHEHHUs U HEPABEHCTBA.

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIMX JIOTAPUPMBI.

[IpeoOpazoBanue BEIpKEHHIA, COACPIKAIINX CTENCHU C PAIIHOHAIEHBIM TTOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHS U HEPABEHCTBA.

Cucrembl IMHEWHBIX ypaBHEHUM. Perienne npukiaiHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHEHHBIX
YpPaBHEHUU.

Cucrembl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEILICHUI0 MaTEeMAaTUYECKUX 3aa4 U 3334 U3
pa3IMYHbIX 00JaCTeN HayKH U peaibHON )KU3HU.

@OyHKIMU U TpadUKH.

Oynkuus. [lepuoanueckue ¢yHkuu. [IpoMeXyTkM MOHOTOHHOCTH (YHKIHMU. MakcUMyMbl U
MUHUMYMBI QyHKIMKU. Hanbonbiee u HauMeHbllee 3HaueHNe QYyHKIIUU Ha TPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapugmuyueckas pyHKIUHU, X CBOICTBA U IpadUKH.

Hcnonws3oBanne rpadmkoB GyHKIUHN I pEIICHUS] YPAaBHEHUIN U IMHEWHBIX CUCTEM.

Hcnonws3oBanne rpadukoB GyHKIMHA 1715 UCCIAETOBAHUS MPOIECCOB U 3aBUCUMOCTEHN, KOTOPHIS
BO3ZHUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYTHX Y4EOHBIX MPEAMETOB U PEAbHOM KU3HU.

Hauana matemaTndeckoro aHaiamsa.

HenpepriBHbie ¢pyHKIMN. MeTo1 MHTEPBAJIOB JUIsl pEIICHUS] HEPaBEHCTB.

[TpousBoanas pyakuun. ['eomeTpuueckuii 1 GU3MIECKUN CMBICT TTPOU3BOTHOM.

[IpousBomubie sneMeHTapHBIX GYHKIUA. DOpMYNIbl HAXOXIEHUS MPOU3BOTHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHre MPOM3BOJHON K HMCCIIENOBAHHMIO (YHKIIMH HAa MOHOTOHHOCTH U JKCTPEMYMBI.
Haxoxaenrne HauboIbIIero 1 HauMEeHbIEro 3Ha4eHus PYHKIHUN Ha OTPE3Ke.

[IpuMeHeHne NpOM3BOIHOM I HAXOXKACHMS HAWIYYIIEro PEIICHHs B NPHUKIAJHBIX 3a7adax,
IUIS OIIPEJIeIeHHs CKOPOCTH Tpoliecca, 3aJaHHOro (opMyIoi min rpadukoMm.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

Wurerpan, ero reomerpuueckuii U Guandeckuii cMbici. Beruucienune uHTErpana mno Qgopmysne
Herorona-JleitOaumna.

[InanupyeMble TpeaMeTHbIE pe3yJabTaThl OCBOEHHS deaepalibHON paboueil mporpammbl
yueOHOro Kypca «Aniredpa M Hadajga MaTEMaTHUYECKOrO aHajin3a» Ha YpPOBHE CPEIHEro OOIIero
o0OpazoBaHwUsI.

[IpenMeTHble pe3ynbTaThl MO OTACIBHBIM TeMaM Yy4eOHOro Kypca «Anrebpa M Hadajia
MaTemaTudeckoro aHanuza». K konimy 10 kmacca oOydaromuiicss HayquTCs:

Uucna v BBIYUCIICHUS:

— ONEepUpOoBaTh MOHATHUSAMHU: pPAMOHAIBHOE U JCHCTBUTEIBHOE YHCIO, OOBIKHOBEHHas U
JecsTuyHasi ApoOb, IPOLEHTHI;

— BBITNIOJIHATH apU(PMETUUYECKUE OTIEPAIMH C PALIMOHATIBHBIMHU U JIEMCTBUTEILHBIMH YHCIIAMU;

— BBIMIOJIHATH NPUOMIDKEHHBIE BBIUMCICHHS, WCIONB3Ysl TMpaBUiIa OKPYIJICHUS, JeNnaTh
MPUKHUJIKY U OLIEHKY pe3yJbTaTa BEIYMCIICHHUII;

— OINepUpoBaTh MOHATHAMU: CTENEHb C IENIBIM ITOKa3aresneM, CTaHjaapTHas (opma 3amnucu
JEeWCTBUTENBHOIO YHCiIa, KOPEHb HATYpalIbHOM CTEMEHH, MCIOJIb30BaTh MOIXOAAIYI0 (GOpMY 3alHCH
JNENCTBUTENBHBIX YUCEN TSl PEIICHUS MPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHBIX;

— ONEpHUpOBATh NMOHATHAMH: CHUHYC, KOCHHYC U TaHI'€HC MPOU3BOJIBHOIO YyIja, MCIIOJIb30BaTh
3aIMCh MPOU3BOJIBHOTO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUECKUE (PYHKIIHH.



YpaBHEHHUs U HEPABEHCTBA:!

— OIEepUpOoBaTh MOHATUSAMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO, IIE€JIOE, PALMOHAIBHOE,
UppalMOHAJILHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPAaBHEHHUE;

— BBIIIOJIHATh npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHU I u pemarb
TPUTOHOMETPUUYECKUE YPaBHEHUS;

— BBINOJIHATh NPEOOPA30BaHMS IENBIX, PAIMOHAIBHBIX W HPPALUOHATBHBIX BBIPAKCHUH H
pelaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIUOHAIbHBIX U HPPALMOHAJIBHBIX YPABHEHUI U HEPABEHCTB;

— IPUMEHSATh YPAaBHEHHS M HEPABEHCTBA JUIsl PEIEHUS MaTeMAaTHYEeCKUX 3ajad M 3a1ad U3
pa3IMyYHbIX 00JaCTe HAyKU U pealibHOM JKU3HH;

— MOJENIMPOBATh peasbHbIE CUTYallUU HA S3bIKE alreOphl, COCTABIATh BHIPAYKEHUS, YpaBHEHUS,
HEpaBEHCTBA IO YCIIOBUIO 3aJauy, UCCIIEOBAaTh IOCTPOEHHBIE MOJEIU C MCIOJb30BaHUEM ammapara
areOpsl.

OyHKIMU U TpadUKU:

— OIepUpoBaTh MOHATHUSAMU: (QYHKIMS, CIIOCOOBI 3alaHusi (PYHKIUU, OOJACTh OTMpPENETICHUs U
MHO>KECTBO 3Ha4eHUH QyHKIMH, rpa@uK QYHKIMH, B3aUMHO 0OpaTHbIE (QYHKIINU;

— OIepupoBaTh MOHATHUAMHU: YETHOCTb M HEYETHOCTHh (DYHKIMH, HYIH (QYHKIUHU, POMEKYTKU
3HAKOIMOCTOSIHCTBA;

— HCIOJIb30BaTh rpapuku GyHKUIUN AJIs pelieHus: ypaBHEHUII;

— CTPOUTh W 4YHUTaThb TpaQuUKu JIUHEHHON (GYHKIMH, KBaApaTUYHOW (QYHKUIUHU, CTEHEHHOMN
(YHKIIUA € TIETTBIM TIOKa3aTeseM;

— HWCIONB30BaTh rpapukud (QyHKUIUN Ui HCCIEAOBAaHUS MPOLECCOB W 3aBUCUMOCTEN IpHU
pelIeHnH 3ajjad M3 JAPYrux y4yeOHBIX MPEeIMETOB M peallbHOM JKU3HH, BBIpaXaTb (GopMyaaMu
3aBUCHUMOCTH MEX]Ty BETUYHHAMHU.

Hauana maremaTndeckoro ananusa:

— ONepupoBaTh MOHATHSAMU: IOCIEIOBATEIbHOCTD, apupmMeTnyecKas

— W reoMeTpuyecKas Iporpeccuu;

— OIepupoBaTh MOHATUSAMHU: OECKOHEUHO YOBbIBalOIlas IeOMETpHYecKas MPOTPECcCHs, cymma
OECKOHEYHO YOBIBAIOIICH T€OMETPUUECKOM MPOTPECCUH;

— 3a/1aBaTh MOCIEA0BATEIBLHOCTH PA3IMYHBIMU CIOCOOAMY;

— UCIIOJB30BaTh CBOMCTBA MOCIIEIOBATEIILHOCTEN W MIPOTPECCUI [IJIsl PEIICHUS PeaIbHbIX 3a/1a4
MPUKIIAHOTO XapaKTepa.

MHOXecCTBa U JIOTUKA:

— OIlepUpoBaTh IMOHATUSMH: MHOXECTBO, OIEpalMd HaJl MHOXECTBAMH; MCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmnapar JJi1 ONUCAHUS PEaIbHbIX

— TMPOLIECCOB U SIBJICHUH, MPU PELICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEIMETOB;

— OIlepUpOBaTh NOHATUSAMU: ONPENIEICHUE, TEOPEMA, CIIEICTBUE, TOKA3ATEIbCTBO.

[IpenMeTrHbie pe3ynbTaThl MO OTACIBHBIM TeMaM Yy4eOHOro Kypca «Anrebpa M Haudajia
MaTemaTHdeckoro aHanuza». K koniry 11 kinacca oOyvaromuiics HayqduTCs:

Uucna v BBIYUCIECHUS:

— OIlepupoBaTh MOHATUSAMU: HATypalbHOE, LEJI0€ YHUCIIO, UCIIOJIb30BATh MPU3HAKU JIETUMOCTH
LETIBIX YHUCEJI, Pa3JI0KEHHUE YKCiia Ha MPOCThIE MHOXKUTENM JJIs PEIICHUS 3a/a4;

— OIepUpoBaTh NOHITHEM: CTENEHb C PALIMOHATIBHBIM MTOKA3aTelIeM;

— ONEepUpOBATh MOHATHAMHU: JIOTAPU(M YUCIIA, JECITUYHbIC U HATYpaIbHbBIE JTOrapru(MBI.

YpaBHEHMSI U HEPABEHCTBA!

— NIPUMEHSTHh CBOMCTBA CTENEHU AJIs NMpeoOpa30BaHUs BBIPAXKEHUH, ONEpUpOBaTh NMOHATUAMU:
[I0KA3aTeJIbHOE YPAaBHEHUE W HEPABEHCTBO, PEIaThb OCHOBHBIE THUIIBI MOKA3aTEIbHBIX YPAaBHEHHH M
HEPABEHCTB;

— BBINOJIHATH NpeoOpa3oBaHUsl  BBIPAKEHUH, COJepKalluX Jorapupmsl, ONEPUPOBATH
MNOHATUSAMM:  JIOTapU(PMHUUYECKOE ypaBHEHHE U  HEPABEHCTBO, peIlaTh  OCHOBHBIC  THIIbI
Jorapu(pMHUUECKUX YpaBHEHUH 1 HEPABEHCTB;

— HaxOoJUTh PEUICHMs NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

— OIEpHUpOBaTh MOHATUSAMU: CHUCTEMA JIMHEHMHBIX YpPaBHEHMH U €€ pelleHHue, MCIOIb30BaTh
CUCTEMY JINHEHHBIX YpaBHEHUH JJIsl pELIEHHs] IPAKTUYECKUX 3a/1a4;



— HAaXOAWTh PELICHUs IPOCTEHUINUX CHUCTEM U COBOKYIIHOCTEH PAlMOHAJIBHBIX YPABHEHUU M
HEPaBEHCTB;

— MOJICNIMPOBATh PealbHbIC CUTYAllU HA S3BIKE alreOphl, COCTABIIATH BEIPAXKECHUS, YPAaBHEHUS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 33J1a4M, UCCIEA0BATh IOCTPOCHHBIE MOJENIH C UCIIOIb30BAHUEM
ammapara anreOpsbl.

OyHKIUHN U TpadUKu:

— OTIEepHPOBATH MOHATHAMU: MEPHOANYECKas QYHKIUS, IPOMEKYTKH MOHOTOHHOCTH (pyHKIIHH,
TOYKH AKCTpeMyMma (YHKIMM, HauOoJsblllee M HaUMEHbIlee 3HAueHUs (PyHKIUM Ha IPOMEXKYTKE,
MCIOJB30BATh MX JJIsl HCCIIEOBaHUS (QYHKIMH, 3aJaHHOM Irpadukom;

— OIlepUpOBaTh MOHATUSIMM: rpaduxu IIOKa3aTEeJIbHOM, JorapuPpMHIECKON 51
TPUTOHOMETPHUYECKUX (DYHKIHIA, U300pakaTh WX HAa KOOPIAMHATHON IIOCKOCTH M WCIIOJIB30BATh IS
peuieHusl ypaBHEHU U HEPABEHCTB;

— n300paXkaTh HAa KOOPJMHATHOM IUIOCKOCTH rpaMKy JTUHEHHBIX YpaBHEHMM M UCIOJIb30BaTh
WX JUIS PEIIEHUS] CUCTEMBI JINHEWHBIX YPAaBHEHUM;

— HWCIOJIb30BaTh rpaduku QYHKIMHN Ui MCCIel0BaHus MPOIIECCOB U 3aBUCUMOCTEN U3 JPYTUX
y4eOHBIX TUCHUIUIMH.

Hauana matemaTndeckoro aHaiausa:

— OIepupoBaTh MOHATUAMHU: HENpepblBHAS (YHKIMS, MPOU3BOJHAS (YHKLHH, HCIOIb30BATh
reOMETPUUECKUN U GU3NYECKUIN CMBICI TPOU3BOIHOM JUIsl pelIeHus 3a1ay;

— HaxoJIUTh NPOU3BOJHBIE 3JIEMEHTAPHBIX (GYHKIUN, BBIUUCIATH MPOU3BOJAHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKLU;

— HCIIOJIb30BaTh MPOU3BOJAHYIO Ul UCCIIeOBaHUS (YHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI,
MIPUMEHSTH PE3YJAbTaThl UCCIEOBAHUS K IOCTPOEHUIO TpauKOB;

— HCHOJIb30BaTh MPOU3BOIHYIO Il HaXO0KJACHHS HAWIYYIIEro pENICHUs B NPUKIAJAHBIX, B TOM
YHUCJIE COLMATIBHO-I)KOHOMUYECKHUX, 3a/1a4aX;

— ONEpUpPOBATh MOHATHUAMHU: MEpPBOOOpa3Hasi M HUHTErpaj, MOHUMATh TI'E€OMETPUYECKUN U
(bu3n4ecKuii CMBICI UHTErpana;

— HaXoJuTh IEPBOOOPa3HbIE 2JIEMEHTAPHBIX (DYHKIIMH, BEIYUCIATH HHTET Al

— mno popmyne Hetorona-Jleiibnuna;

— pewmarh NPUKIAHBIE 33/a4M, B TOM YHUCIE COLHAIbHO-3KOHOMHYECKOT0 MU (PU3HUECKOTro
XapakTepa, CpeICTBAMU MaTEMaTH4ECKOTO aHaJIN3a.

BaxHoCTh yueOHOT0 Kypca reoMeTpHMH Ha YPOBHE CpeTHEro o01iero oopazoBanus o0yciIoBIeHA
IIPAKTUYECKON 3HAYMMOCTBIO METANPEIMETHBIX U MPEIMETHBIX PE3YyJIbTaTOB 00Y4YEHUS T€OMETPUH B
HalpaBiICHUU  JHMYHOCTHOIO  pa3BUTHs  oOydaromuxcsi, (GopMUpOBaHMs  (YHKIHMOHAIBHOM
MaTeMaTU4eCKON I'paMOTHOCTH, U3Y4EHUsS JPYruxX Y4eOHbIX AUCUUIUIMH. Pa3zButHe y 0Oyuarommxcs
IPABUJIBHBIX [PEJACTABIEHUH O CYIIHOCTM M IPOUCXOXKJIEHHUM TIE€OMETPUYECKUX aOCTpaKLui,
COOTHOILIEHUH PEAJIBHOTO U MJCAIBHOI0, XapaKTepe OTPaKCHUs MaTeMaTHYECKON HAYKOH SIBICHHN U
IIPOLIECCOB PEAJbHOIO MHpa, MECT€ TIE€OMETPUM B CHCTEME HAyK M pOJIA MaTEeMaTHYeCKOIOo
MOJICIUPOBAHUSI B HAay4YHOM IIO3HAHUM M B MPAKTUKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUSI OOYYaIOUINXCS, a TaKKe KayecTB MBIIUICHUS, HEOOXOIMMBIX JUIsl ajanTalud B
COBPEMEHHOM OOI1IEeCTBE.

I'eometpus siBiseTCst OJHUM U3 0a30BBIX NIPEIMETOB HA YPOBHE CPEAHEro 0011ero oopa3zoBaHus,
Tak Kak 00ecreyuBaeT BO3MOXHOCTb M3Y4EHHUS KaKk JAUCHUIUIMH  €CTeCTBEHHO-HAy4yHOM
HaIIPABJIEHHOCTH, TaK U TyMaHUTapHOU.

Jlornueckoe MpllIJIeHHE, (GopMUpyeMoe NMpU H3yYEeHHHM OOY4YaroIMMUCS MOHATUHHBIX OCHOB
F€OMETPUM U TIOCTPOCHUU LIETIOYKHU JIOTUYECKUX YTBEPKIACHUH B XOJAE PEUICHUS T€OMETPUYECKUX
3a/1a4, YMEHHUE BBLIBUIAaTh U ONPOBEPraTh TMIIOTE3bl HENOCPEACTBEHHO HUCIIOIB3YIOTCA MIPU PELICHUU
3aJja4 €CTeCTBEHHO-HAYYHOTO LIUKJIa, B YACTHOCTH U3 Kypca (PU3MKH.

OpueHTanus yenoBeka B IPOCTPAHCTBE - YCIOBHE €r0 COLMAIBHOTO OBbITHS, (hOopMa OTpaKEeHUs
OKpYXXaloIllero  MHUpa, YCJIOBME YCHEIIHOTO TMO3HaHMA M  aKTUBHOTO  MpeoOpa3oBaHUs
neWctBuTenbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMU O0pa3aMu OOBEIMHSET pa3Hble BUJBI
y4yeOHOIl M TpYHOBOM NEATEIBHOCTH, SABISETCS OJHUM M3 NPO(PECCHOHANIBHO Ba)KHBIX KayecTs,
MO3TOMY aKTyalbHa 3aja4a (OPMHUPOBAHHS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOT'O MBIIIJICHUS Kak



Pa3HOBUIHOCTH OOPA3HOTO MBIILICHHS - CYIIIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K MPAKTUYECKOM
JESITeILHOCTH 110 MHOTHM HAITPABJICHUSIM.

Ilenp ocBoeHust mporpaMmbl yaeOHOTO Kypca «['eomerpus» Ha 0a30BOM YpPOBHE OOyYCHHS -
oOmieo0Opa3oBarenbHOe H  OONICKYIBTYPHOE pa3BUTHE OOydJalOIIUXCS depe3 oOecredeHue
BO3MOXHOCTH TPUOOPETCHUS ¥ UCIOJIB30BAaHUS CHUCTEMATHYECKMX T'€OMETPUYECCKUX 3HAHUH U
NCUCTBUM, CIENU(UIHBIX T€OMETPUH, BO3MOYXHOCTH YCIEIIHOTO MPOJOKEHUsS 00pa3oBaHUS I10
CIEIIMAILHOCTSIM, HE CBSI3aHHBIM C MMPUKJIAHBIM HCIIOIh30BAaHUEM I€OMETPHH.

[TpropuTeTHEIMU 3a/1a4aMyl OCBOCHUsS yaeOHOTO Kypca «I eomerpumn» Ha 6a30BOM ypoBHE B 10-
11 xiaccax sIBJISIIOTCS:

— (opmupoBaHUE MIPEICTABICHHUS O TEOMETPHU KaK YaCTH MUPOBOW KYJIbTYPBI M OCO3HAHHE €€
B3aMOCBSI3U C OKPYXKAIOIIIM MUPOM;

— (opmupoBaHUE TPEICTABICHUS O MHOTOTPDAaHHUKAX M TEJaX BPAIICHUS KaK O BaKHEHIIHX
MaTEeMaTHYEeCKUX MOJICIISAX, MO3BOJISIIONIMX OMHUCHIBATh U HM3y4aTh Pa3HBIC SBICHHUS OKPYXKAIOIIETO
MUpa;

— (opmupoBaHWEe yMEHHs paclo3HaBaTh Ha YEPTEkKaxX, MOJCIIX W B pPEATBHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAICHHUS;

— OBJIQJICHUE METOJIAMH PEIICHUS 3aJ1a4 Ha MMOCTPOCHHS Ha N300pKEHUAX TPOCTPAHCTBEHHBIX
uryp;

— (opmupoBaHUE YMCHHs ONIEPUPOBATH OCHOBHBIMH IMOHSATHSMH O MHOTOTPAaHHUKAX WM TEJIax
BpAIICHUS U UX OCHOBHBIMH CBOWCTBAMU;

— OBJIQJICHWE QITOPUTMAMHU PEIICHHWS OCHOBHBIX THIIOB 3aja4, (GOPMUPOBAHUE YMEHUS
MIPOBOJINTH HECIIOKHBIC JIOKA3aTEIbHBIC PACCYKICHHUS B XOJIC PEIICHHUS CTEPEOMETPHUCCKUX 3a1ad U
3aJ1a9 ¢ TMIPAKTUICCKUM COJICPKAHUEM,

— pa3BHUTHE WHTEIUICKTYAITBHBIX U TBOPUECKUX CITOCOOHOCTEH 00ydaromuxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, UCCIICIOBATEIIbCKIX YMEHUH, KPUTHUYHOCTH MBIIIIJICHHS,

— ¢opmupoBaHue (GYHKIIMOHATBLHONW TPAMOTHOCTH, PEICBAHTHOW TEOMETPUHM: YMCHHE
pacro3HaBaTh MPOSBICHUS T€OMETPUUYECKUX IMOHATHN, OOBEKTOB W 3aKOHOMEPHOCTEH B PEaIbHBIX
YKU3HEHHBIX CUTYallUsIX ¥ TPH MU3YUYCHUH JIPYTUX YUCOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, POpMYyTUPOBATh MX HA SI3BIKE TEOMETPUM M CO3/IaBaTh T€OMETPHUUYECKUE MOJICIH,
MIPUMEHSATh OCBOCHHBIN T€OMETPUUYCCKUI arlmapaT JijIsl PEeIICHHs MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7ad,
WHTEPIPETUPOBATH U OIEHUBATH MOJTYYCHHBIC PE3YyIbTaThI.

OTAMYUTEIbHOW OCOOCHHOCTBIO MPOTPAMMBI IO TEOMETPHH SBJISICTCS BKJIIOYCHUE B KYpPC
CTEPEOMETPUH B Hauaje €ro M3y4deHHWs 3ajad, pelracMblX Ha ypOBHE WHTYUTHBHOTO ITO3HAHHS, U
onpeneaEHHbBIM 00pa3oM OpraHM30BaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO
JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYJIUPYET IPOTEKAaHUE WHTYUTUBHBIX MPOIIECCOB,
MOTHBHPYET K JaJIbHEUIIIEMY H3YUCHHIO IIPEIMETA.

[Ipeanourenne oTHa€Tcs  HAIVISIAHO-KOHCTPYKTUBHOMY  METOAY  OOy4YeHHs, TO €cCTh
TEOPETUYECCKUE 3HAHUS HMEIOT B CBOCH OCHOBE HEMOCPEJCTBEHHOE OTHOIICHHE K IIPEIMETHO-
MIPAKTUYECKON JesTeNbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX MPEICTABICHUN Y 00y4aIOIXCcs B Kypce
CTEPEOMETPHUHU MPOBOAMTCS 3a CUET PEIICHUS 3a/1a4 Ha CO3/IaHUE MPOCTPAHCTBEHHBIX 00Pa30B U 3a/1a4
Ha OMEepUpPOBaHUE MPOCTPAHCTBEHHBIMU 00pa3amu. Co3nanue oOpa3a IPOBOIUTCS C UCIOJIb30BAHUEM
HarJIITHOCTH, @ ONEPUPOBAHHE OOpPa30M - B YCIOBHUSX OTBIEYEHHUS OT HArJSTHOCTH, MBICIEHHOTO
W3MEHEHHUS €r0 UCXOJHOTO COJCPIKAHMS.

OCHOBHBIMU COZAEpKATETbHBIMU JIMHUSAMU YyueOHOro kypca «['eomerpusi» B 10-11 kmaccax
SBISAOTCA: «MHOrorpanHuku», «lIpsMble M TUIOCKOCTH B MPOCTpaHCTBe», «Tema BpalieHHsy,
«BekTopbl 1 KOOPJMHATHI B MPOCTpaHCTBE». DopMUpOBaHUE JTOTHUECKUX YMEHUHN pacrpeaenseTcs mo
COJIep>KaTeIbHBIM JIMHUSAM U TI0 TOJaM 00y4eHHs Ha YPOBHE CPEAHEro 001iero oopazoBaHusl.

Copmepxanne  00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yabTaTaM  OCBOCHUS
MPOrPaMMBI TI0 TEOMETPUH, PACTIPEACTIEHHBIM 0 T0JIaM 00yYeHUSs, CTPYKTYPHPOBAHO TaKHM 00paszom,
YTOOBI OBJA/ICHUE TEOMETPUUECKUMU TMOHSITUSMU U HABBIKAMHU OCYILECTBIISUIOCH MOCIEA0BATEIBHO U
MOCTYNATEeNbHO, C COOMIOJICHHEM MPUHIUIIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAINCH B
0OIIyI0 cUCTEMY T€OMETPHUECKUX MPECTABICHUN 00yJarOINXCs, pacupsis U yrayoss e€, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBS3U.



OO1iee 4nciIO 4acoB, PEKOMEHIOBAHHBIX Ul U3ydeHHs ydeOHoro kypca «['eomerpusi» - 102
gaca: B 10 ximacce - 68 wacoB (2 yaca B Heneno), B 11 ximacce - 34 gaca (1 yac B Heenio).

Conepxanue o0yuyenus B 10 kiacce.

[IpsiMbI€ ¥ IIIOCKOCTH B IPOCTPAHCTBE.

OcHoBHBIEC TIOHATUSI cTepeoMeTpuu. Toduka, mpsiMasi, TIOCKOCTb, MpOocTpaHCcTBO. IlonsTHe 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUN: AKCUOMBI CTEPEOMETPHUHU U CIICACTBUS U3 HUX.

B3anMHOEe pacronokeHue MNpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECS, I1apalIeIbHbIE U
CKpeuuBaromuecs npsamMsle. [lapamienbHOCTh NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapaJlIeIbHbIC
IpsIMBIE B IPOCTPAHCTBE, MAPAUICIBHOCTh TPEX NPSIMBIX, NAPAJLIEIBHOCTh NMPAMOW M IUIOCKOCTH.
VYIubl ¢ COHANPAaBICHHBIMU CTOPOHAMH, YTOJl MEXIy NPsSAMBIMH B NpPOCTpaHcTBe. llapamnensHOCTb
IJIOCKOCTEN: IapajulelbHbIE IIOCKOCTH, CBOMCTBA IapajuIeIbHBIX IUIOCKOcTe. lIpocreimme
IIPOCTPAHCTBEHHbIE (PUTYPHI HA IJIIOCKOCTH: TETPA’p, KyO, apaiesenuie]], IoCTpPOEHUE CEUEHUI.

[lepnieHIUKyYNIApHOCTh MPSAMON M IUIOCKOCTU: TNEPHEHIUKYISPHBIE MPSIMbIE B IPOCTPAHCTBE,
MpsIMbIE MapajljieNIbHbIE U NEPIIEHIUKYISPHbIE K IUIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH MPSIMON 1
IJIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHIUKYISIPHON IUIOCKOCTH. YTUIBI B MPOCTPAHCTBE: YroJI MEXIY
IPSIMOM M IUIOCKOCTBIO, JIBYTPAHHBIM YroJl, JUHEHHBIM Yroj AByrpaHHoro yria. IlepneHaukynsap u
HAaKJIOHHBIE: PACCTOSTHUE OT TOYKHU JIO0 IUIOCKOCTH, PACCTOSIHUE OT NMPSMOM 0 IJIOCKOCTH, IMPOEKIIHS
¢Gurypsl Ha IUIOCKOCTb. [lepneHIuKyISpHOCTh IJIOCKOCTEH: MPHU3HAK MNEPHEeHAMKYISIPHOCTH IBYX
mrockocteil. Teopema 0 TpE€X neprneHIUKYIIIpax.

MHoOrOorpaHHHUKH.

[ToHsiTHE MHOTOrpaHHHKA, OCHOBHBIE AJIEMEHTHI MHOTOIPAaHHUKA, BBIMYKJIBIE M HEBBITYKIIbIE
MHOTOTPaHHUKH, pa3BEpTKa MHororpaHHuka. [Ipu3ma: m-yrojpHas npu3Ma, T'paHU M OCHOBAaHHUSA
MIPU3MBI, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U TOJIHAS MOBEPXHOCTH MpHU3MbL. [lapamnenenumnern,
MIPSIMOYTOJIBHBIM Mapajulesienune], U ero cBoicrBa. [lupamupa: n-yronpHas nupamMuaa, T'PaHH M
OCHOBaHME MUpPaMHJbl, OOKOBas W TNOJHAs MOBEPXHOCTh MUPAMHIbI, NpaBUIbHAas U yceUEHHas
UpaMua. DJIIEMEHTHl IPU3Mbl U nupaMubl. [IpaBuibHBIE MHOTOTpaHHHUKH: MOHATHE IPABHIIBHOTO
MHOTOTPaHHUKA, NPAaBUJIbHAS NIPU3Ma U IPaBUJIbHAS NMUPAMUIA, IPABUIIbHASA TPEYroJIbHAsS NMUpaMKIa
U MIPaBWIBHBIN TeTpa’ap, KyO. [IpencTaBienue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTa’p, JOJEKAdIP
n ukocadp. CeueHus NpU3Mbl U IUPAMUIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTENBHO TOYKH, IIPSMOM, IMIIOCKOCTH. DIEMEHTHI
CUMMETPHHU B NUPAMUJAX, IIapajlIeIeIUIeaX, IPABUIBHBIX MHOTOTPaHHHKAX.

Bbluncnenue 31€MEHTOB MHOTOI'pDaHHUKOB: péOpa, amaroHanu, yriael. Ilnomans OGokoBoit
IIOBEPXHOCTH U IOJIHOW MOBEPXHOCTU MPSAMON HPU3MBI, IUIOIIAJb OCHOBAaHWH, TeopeMa 0 OOKOBOM
MIOBEPXHOCTU MpsAMON mnpu3Mbl. [lnomans OGOKOBOM NOBEPXHOCTM M IMOBEPXHOCTH IPaBUIIBHOM
UpaMubl, TeopemMa O Iulomaau yced€éHHol nupamujbl. [lonarue o6 o6béme. OOBEM MuUpaMubl,
IIPU3MBI.

ITonoOHsbIe Tena B npocTpaHcTBe. COOTHOLIEHHS MEXKAY IUIOLIAIMU TOBEpXHOCTEH, 00bEMaMu
OI0OHEBIX TEI.

Conepxanue o0yvyenus B 11 kiacce.

Tena BpameHus.

Hunuaapudeckas  MOBEPXHOCTb, OOpa3ylollue  IMJIMHIPUYECKOM  MOBEPXHOCTH, OCh
UWIMHAPUYECKON NoBepXHOCTU. LlmmuHap: ocHOBaHUS M OOKOBasi OBEPXHOCTh, 0Opa3yroias U ocCh,
IJIOIATb OOKOBOM M IMOJTHOM MTOBEPXHOCTH.

Konnueckass mOBEpXHOCTh, 0Opa3yrolIe KOHUYECKOW TMOBEPXHOCTH, OCh U BEpIIMHA
KOHUYECKO MmoBepxHOcTU. KoHyC: OCHOBaHUE U BEpIKMHA, 00pa3yromias U OCh, IUIOMAAb OOKOBOH U
MOJIHOM TOBEPXHOCTU. YCEUEHHBIN KOHYC: oOpasyrolue W BBICOTa, OCHOBaHUS U OOKOBas
MMOBEPXHOCTb.

Chepa u map: ueHTp, pamuyc, AUaMeTp, IUIOMAAb TMOBEpXHOCTU cdepbl. BzanMHoe
pacmoiokeHue cdepbl U MI0CKOCTH, KacaTelabHas MIIOCKOCTh K chepe, miomaab cheps.

N3o0pakenue Ten BpallleHus Ha MI0CKOCTU. Pa3BépTka IMIUHApA U KOHYCA.

KoMOuHaru ten BpaileHHs] ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OTHMCAHHBIN OKOJIO CGepsl,
cdepa, BMcaHHas B MHOTOTPAHHUK, UJH TEJIO BPAIllCHUSI.



[Tonsitue 06 06bpéMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 06 00bEME PSIMOYTOJILHOTO
napajenenunena u ciueacTsus u3 He€. O6sEM nunmuapa, Konyca. O0bEM 1mapa 1 wiomanb chepsl.

[Tono6usie Tena B npocTpancTBe. COOTHOMICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH, 00bEMaMu
0I00HBIX TEN.

Ceuenus mwmHApa (MapajuleIbHO U MEPIEHAMKYISIPHO OCH), CEYCHHUsI KOHyca (TapajuiebHOoe
OCHOBAHHUIO U MPOXO/IAIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BekTopbl 1 KOOpIUHATHI B TPOCTPAHCTBE.

Bekrop Ha miockoctd u B mpoctpaHcTBe. CIOKEHHWE M BBIYMTAHHUE BEKTOPOB. YMHOKECHHE
BEKTOpa Ha 4Yucio. Pa3noxkeHne BekTopa 1O TPEM HEKOMIUIAHAPHBIM BekTopam. [IpaBmio
napaenenunena. Pemenne 3amad, CBA3aHHBIX C NMPUMEHEHHEM MPAaBUJ JICHCTBHH C BEKTOPAaMHU.
[IpsmoyronpHas cucteMa KoOopauMHAT B npoctpancTBe. Koopaunatel BekTopa. IIpocreiimme 3amaun B
KOOpAMHATaX. YTOJ MeXAy Bekropamu. CKalsipHOe NpOHM3BEACHHE BEKTOPOB. Brrumcienue yriios
MEX]ly MPSIMBIMU U TUIOCKOCTSIMH. KOOPIMHATHO-BEKTOPHBIM METOJ MPH PEIICHUH T'€OMETPHUYECKHIX
3ajad.

[InanupyeMble TpeaMeTHbIE pe3yJabTaThl OCBOEHHUS (enepasbHON pabodell MporpaMMbl
yueObHoro kypca «l'eomerpus» Ha 0a30BOM YpOBHE Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUS
OpUEHTHUPOBAaHBl Ha JOCTIKEHHE YPOBHS MaTeMAaTHYECKOH T'pPaMOTHOCTH, HEOOXOIMMOTO JUIS
YCIICIIHOTO PEIICHUS 33/1a4 B PEATbHON JKM3HW M CO3/aHUE YCIOBHH Ui MX OOIIEKYIbTYPHOTO
pa3BUTHSL.

[IpenMeTHbie pe3yabTaThl O OTAEIBHBIM TeMaM yueOHoro kypca «['eomerpusi». K konmy 10
KJ1acca 00yJaromuiicss HayqYuTCs:

— OTIEepPHPOBATH MOHATHIMHU: TOUKA, MIPSIMasi, TNIOCKOCT;

— TPUMEHSTh aKCHOMBI CTEPEOMETPHU W CIEJCTBHS M3 HHUX MPH PEIICHUH TeOMETPUYECKHX

— OIICpUPOBATH NOHATHAMMU: TAPAJIICITIBbHOCTD U NIEPICHAUKYIIAPHOCTD IIPAMBIX 1 HHOCKOCTeﬁ;

— KJIaccu(UIMPOBATh B3aMMHOE PACIIOJIOKEHHUE MPSIMBIX U TUNIOCKOCTEH B TIPOCTPAHCTRBE;

— OTIepUpPOBATh MOHSATHIMHU: ABYTPAHHBIN yroJl, TpaHu JBYTPaHHOTO yIia, pedpo JBYrpaHHOTO
yIiia, TMHEHHBIN YTOJI IBYTPAHHOTO YIiia, TpaayCcCHas Mepa ABYTPaHHOTO YIJia;

— OTEpUpOBaTh MOHSATHSIMH: MHOTOTPAaHHHK, BBITYKJIBIH W HEBBINYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPAHHUKA, PaBUIILHBIA MHOTOTPAHHUK;

— pacmo3HaBaTh OCHOBHBIC BHUIBI MHOTOTPAHHUKOB (THpamMua, MpPU3Ma, MPSIMOYTOJBHBIHN
napajuiesenumnes, Kyo);

— KJIaccu(UIMPOBATh MHOTOTPAHHUKH, BRIOUPAsi OCHOBAHUS JUTSI KJIACCH (PUKAIMU (BBITYKIIbIC U
HEBBINYKJIBIC MHOTOTPAaHHHUKH, TPAaBWIbHBIE MHOTOTPAHHUKH, MpPSIMbIE W HAKJIOHHBIC TPH3MBI,
napauieNIeUIe Ib);

— OTEepPUPOBATH MOHATHAMHU: CEKYIIast IIOCKOCTh, CEYCHHE MHOTOT'PaHHHUKOB;

— OOBSCHATH NMPHHIUIBI MOCTPOCHUS CEUCHHH, MCIOJBb3ys METOJN CJIEIOB; CTPOHUTH CECUCHHSI
MHOTOT'PaHHUKOB METOJIOM CJIE/IOB, BBITIOJIHATH (BHIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB TPOCTHIX
00BEMHBIX (UTYp: BUJI CBEpXy, cOOKy, CHHM3Y; pellaTh 3aJaud Ha HaxX0XJICHHE T'C€OMETPUYCCKUX
BEJIMYUH 110 00pa3iiaM WM allTOPUTMaM, IPUMEHSISI H3BECTHBIC aHATUTUYCCKUE METOIbI TIPHU PELICHUN
CTaHJAPTHBIX MAaTEMATHUYECKUX 3a/1a4 HA BBIYHCIICHUE PACCTOSHHUM MEKIY JBYMS TOYKAMH, OT TOYKH
710 TIPSIMOM, OT TOYKH JI0 TJIOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS MPSMBIMHU;

— pemiath 3ajJa4d Ha HAXOXKICHUE I'€OMETPUYECKUX BEIMYMH 10 00paslamM WM ajJroOpuTMam,
MPUMEHSISl U3BECTHBIC AHAIMTUYCCKUAE METO/IbI IIPH PEIICHUH CTAHAAPTHBIX MAaTEMaTHYECKHX 3a/1a4 Ha
BBIYHCIICHUE YTTIOB MEXAY CKPEIIMBAIOIIUMUCA MPSIMBIMU, MEXAY MPSIMON U TMIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMU, IBYTPaHHBIX YTIIOB;

— BBIYHUCIATH OO0BEMBI U TJIOMIAAN TMOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma, MUpaMUIa) C
npuMeHeHHeM (OpMYJ, BBIUUCIATH COOTHOIICHHUS MEXIY IUIOMIAIIMU TOBEPXHOCTEH, 00bEMamMu
MOJ0OHBIX MHOTOTPAHHHUKOB;

— OMNepHUpOoBaTh MOHATUSMHU: CHUMMETPHS B MPOCTPAHCTBE, IIEHTP, OCh U TIOCKOCTh CUMMETPUH,
L[EHTP, OCh U TIOCKOCTh CHMMETPHUH (PUTYPHI;

— U3BJIEKaTh, MPEOOPa30BBIBATh M HHTEPIPETUPOBATH WH(GOPMAIMIO O TPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (QHUrypax, MpeJCTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;



— OPUMEHSATh TeOMeTpHuYecKkue (akThl Ul  PEHICHUsT  CTePEOMETPUYECKHX  3aj]ad,
MPEoJaralinX HECKOJIBKO [IaroB pEIIeHus, eClii YCIIOBUS IPUMEHEHUS 33/1aHbI B IBHOH (Qopme;

— INPUMEHATh MPOCTEHIIME IPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-KOMMYHHUKAIMOHHbBIE
CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3a1a4;

— IPUBOJUTH IPUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEHN B IPUPO/JIE U )KU3HH, PACIIO3HABATb
IIPOSIBJIEHUE 3aKOHOB '€OMETPUU B UCKYCCTBE;

— MPUMEHATh IMOJIyYEHHBbIE 3HAHUS Ha NPAKTHKE: aHAJIU3UPOBATh pEajbHbIE CUTYALlUU U
MPUMEHSTh U3yUCHHBIE TIOHSATHS B MPOIECCE MOMCKA PEIICHUs MaTeMaTu4ecKu chopMyaupoBaHHOM
npoOJieMBbl, MOJIEIUPOBATh pEabHBIE CUTYAIlMH Ha S3bIKE I'€OMETPHH, HMCCIEOBATh MOCTPOCHHBIE
MOJIENIM C HCIOJIb30BAHUEM TE€OMETPUYECKUX IOHITHM W TEOpeM, ammapara aiareOpbl, peliarb
MIPaKTUYECKUE 3a/1a4M, CBSI3aHHbIE C HAXOKJICHUEM I'€OMETPUUECKUX BEIUUNH.

[IpenmeTHbIe pe3ynbTaThl MO OTACIBHBIM TeMaMm ydeOHoro kypca «l'eomerpusi». K konmy 11
KJ1acca 00yJaroIuics HayqHTCS:

— OIepupoBaTh MOHATHAMM: LMIMHAPUYECKAs. MMOBEPXHOCTb, OOpas3yoollne IMIHNHIPUYECKON
MMOBEPXHOCTH, LIUIMHAP, KOHUYECKas MOBEPXHOCTh, 00Opa3yrolue KOHNYECKON MOBEPXHOCTH, KOHYC,
chepudeckas MOBEpXHOCTb;

— pacrno3HaBaTh Tejla BpauleHus (LWIMHApP, KOHyC, cdepa MU Iap); OOBACHATH CIIOCOOBI
MOJIyUYEHUSI TN BpAILIEHUS; KIACCU(PUIMPOBATH B3aUMHOE paCIOJOKeHue cgepbl U IIOCKOCTH;
OTIepUPOBATh MOHITUIAMM: IIAPOBOI CETMEHT, OCHOBaHHE CErMEHTA, BHICOTA CErMEHTA, IIapOBO CIIOM,
OCHOBAaHHE I1apOBOI0 CJI0S, BBICOTA IIAPOBOTO CJIOSI, IIAPOBOIl CEKTOP;

— BBIYHUCIATH OOBEMBI U IUIOMIAAM IMOBEPXHOCTEW TeNl BpAlllEHUS, T€OMETPUYECKHX Tel C
puMeHeHueM (Gopmyi;

— OIepupoBaTh MOHITUSIMU: MHOTOTPAHHMK, BIIMCAHHBIM B cepy U ONMUCAHHBINA OKOJIO c(epsl,
cdepa, BiMcaHHAas B MHOTOTPAHHUK WUJIU TEJIO BPAIllEHHUS;

— BBIYHCIIATH COOTHOLIEHHS MEXKY TUIONIAIIMU MTOBEpXHOCTEN U 00BbEMaMH MOJOOHBIX TE;

— u3o0paxkaTb u3y4yaemble (UIYpBl OT PYKM M C MPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB;

— BBITIOJHATE (BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXY, COOKY, CHU3Y, CTPOUTh CEUEHHsI TEJ BPALLCHUS;

— U3BJIEKaTh, MHTEPIPETUPOBATh M IpeoOpa3oBbIBaTh HMH(GOPMALUIO O HPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTexkaxX U pUCYHKaX;

— OIEepUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

— BBINOJIHATH JAEHCTBUS CI0XKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHHUS BEKTOpa Ha
YHCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHM 00J1a/Jat0T;

— HIPUMEHSATH [IPABUJIO Napaielienune/a;

— ONEpUpOBaTh MOHATUAMU: JEKapTOBbl KOOPJAMHATBl B IPOCTPAHCTBE, BEKTOpP, MOJIYib
BEKTOpa, paBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, Yrojl MEXAY BEKTOpaMH, CKallsipHOE
IIPOU3BE/ICHNE BEKTOPOB, KOJUIMHEAPHbIE M KOMIUIAHAPHBIE BEKTOPBI;

— HaxoJUTh CyMMY BEKTOPOB M INPOU3BEJIECHHE BEKTOpa Ha YUCIIO, YTOJ MEXJIY BEKTOpaMH,
CKaJIIPHOE IPOM3BE/ICHHUE, PACKIIA(bIBATh BEKTOP I10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM;

— 3aJaBaTh IUIOCKOCTh YPaBHEHHUEM B JEKapTOBOM CHCTEME KOOpJUHAT; IPUMEHSThH
reoMeTpudeckue (pakThl Ui pELICHUs CTEPEOMETPUUECKUX 3aay, IMPEAIoJaraloluX HECKOIbKO
I1aroB peLeHH s, €CJIM YCIOBHsI IPUMEHEHH 3a/JaHbl B SIBHOH (opMme;

— pewarh MpoCTeHiIMe reoMeTpudeckue 3ajayd Ha MPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO
METO0/1a;

— pemarh 3aJaud  Ha JIOKAa3aTeJbCTBO MAaTEeMaTH4YEeCKUX OTHOLIEHMH U HaXOXKICHHE
TeOMETPUYECKUX BEIUYMH M0 o0pa3laM WIM alIropuTMaM, HPUMEHsSS W3BECTHBIE METOJbl MpH
pelIeHNH CTaHIapTHBIX MAaTeMAaTHYECKUX 3a/1ay;

— OpPUMEHATh MPOCTEHIINE TNPOTrpaMMHBIE CPEICTBA U  DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPH PEILIEHUU CTEPEOMETPHUUECKUX 3a4a4;

— MPUBOAUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U )KU3HHU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE;



— INPUMEHATH I[OJIyYEHHBIE 3HAHUS Ha IPAKTHKE: aHAJIU3UPOBATh peajbHbIE CUTYyALlUH U
NPUMEHATh U3yYCHHbIC TIOHATHUS B MPOIECCE MOUCKA PEHICHUs MaTeMaTU4ecKu chopMyTupoBaHHOMN
npoOsieMbl, MOJICIUPOBATh peallbHbIE CUTYAIlMM Ha S3bIKE T'€OMETPHH, MCCIIEOBATh MOCTPOCHHBIE
MOJIEIM C UCIOJb30BAHUEM T'€OMETPHUUECKUX TOHATHH M TEopeM, ammapara aireOpsl, peaTh
IIPaKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXO0KJIEHUEM T€OMETPUUYECKUX BEIUUNH.

VYuebHblil Kypc «BeposiTHOCTD M CTATHCTHKA» 0a30BOTO YPOBHS SBJISIETCS MPOIODKEHHEM U
pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOTO YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHMS.
VY4eOHbIil Kypc npeaHa3HadeH Uisi (GOPMHUPOBAHHS y OOYYAIOUIMXCS CTATUCTHYECKOW KYyJIbTYPHI U
MIOHUMAaHMsI pOJIM TEOPUM BEPOSATHOCTEH KaK MaTeMaTH4YeCKOrO0 HWHCTPYMEHTAa [UIsl U3y4deHUs
CllydallHbIX COOBITHH, BeJWYMH M mpoueccoB. [Ipu u3yueHum yueOHOro Kypca oOoramaroTcs
IpeJiCcTaBiIeHUsT OOydyaromMxcs O METoJaX MWCCIEeOBaHUus W3MEHYMBOIO MHUpA, pa3BUBAeTCs
[MOHMMAaHHE 3HAYMMOCTH U OOILIHOCTU MAaTEMaTU4YECKUX METO/0B IMO3HAHUS KaK HEOTHEMJIEMOM 4acTu
COBPEMEHHOT'0 €CTECTBEHHO-HayYHOTO MUPOBO33PEHHUSI.

CopepxaHue yueOHOT0 Kypca HallpaBJIEHO Ha 3aKperIeHNue 3HaHUH, MOTy4€HHbIX IPU U3yYEHUU
Kypca Ha ypOBHE OCHOBHOTO 0OIlero oopa3oBaHHs, U Ha pa3BUTHE IPEACTABICHUN O CiydyallHBIX
BEJIMYMHAX M B3aUMOCBS3SIX MEXKJY HUMU Ha BaXHBIX MPUMeEpax, CHOKEThl KOTOPBIX IMOYEPIHYTHl U3
OKpyXaroliero mupa. B pesynpraTe y oOydarommxcsi JOJKHO CHOPMHUPOBATHCS NMPEACTABIECHUE O
Haubojee yHoTpeOUTENbHBIX M OOIIMX MaTeMaTHMYeCKUX MOJENSX, HCIOJIb3YeMbIX ISl ONMMCAHUS
AHTPONIOMETPUUECKUX U JIeMOTpadUUeCKUX BEIUUNH, OIPELIIHOCTEN B PA3IMYHOIO POJia U3MEPEHMUSIX,
JUIUTEIBHOCTU 0€30TKa3HON pabOThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHK MACCOBBIX SIBICHUH U
MIPOLIECCOB B OOIIECTBE.

B cooTBercTBUM C yKa3zaHHBIMHM II€NIIMH B CTPYKType ydeOHOro kypca «BepositHocTh u
CTaTUCTUKAa» Ul YPOBHS CpeaHero olmiero oOpa3oBaHus Ha 0a30BOM ypOBHE BbIIETICHBI CIEAYIOIINE
OCHOBHBIE coJiepKaTesbHble TUHUM: «CilydaiiHble COOBITHSI U BEPOATHOCTHY, «CilydaliHble BEIUYUHBI
Y 3aKOH OOJIBIINUX YHCEID».

Baxnyio yactb y4eOHOTO Kypca 3aHMMAeT HM3Yy4YE€HHE TE€OMETPUYECKOr0 U OMHOMHUAIBHOTO
pacnpeneneHnii 1 3HaKOMCTBO C MX HENPEPBIBHBIMU AHAJIIOTAMM - MOKA3aTeJIbHbIM U HOPMAaJIbHBIM
pacnpeneneHusMH.

Conepxanne ymHUH «ClydaifHble COOBITHSI W BEPOSTHOCTH» CIYKHT OCHOBOM ISt
(dbopMHpOBaHMS TPEACTABIECHUI O paclpeleieHUd BEpPOATHOCTEH MeXAy 3HAUCHUSIMH CIy4ailHBIX
BEJIMYMH, a TaKkXKe 5Ta JIMHUSA HeoOXoAuMa Kak 0a3a A H3ydyeHHs 3aKoHa OOJIbIIMX 4YHCeN -
(yHIaMEHTAJIbHOTO 3aKOHA, NEHCTBYIOLIEro B MPUPOJE U OOIIECTBE U UMEIOIIEr0o MaTeMaTHUECKYIO
dopmanuzanuio. Cam 3aKkoH OOJBIIMX 4YHCEN WpearaeTcss B O3HAKOMUTENbHOU (opme ¢
MUHHMAaJbHBIM UCIOJIH30BAaHUEM MaTeMaTH4YecKoro (opmanusma.

Tembl, CBS3aHHBIE C HENPEPHIBHBIMU CIIyYallHbIMM BEJIMYMHAMH, AKLIEHTUPYIOT BHHUMAaHHUE
oOyuaronuxcs Ha ONMUCAHUU M U3YYCHHH CIyJalHBIX SBJICHUN C MOMOIIBIO HEMPEPHIBHBIX (DYHKIIUH.
OcCHOBHOE BHHMMAaHHME YJEISETCS IOKA3aTEIbHOMY W HOPMAaJbHOMY paCIpeAesieHHsIM, IPU 3TOM
MIPeIoJIaraeTcsi 03HaKOMUTENIbHOE U3yUeHHE MaTepHalia 6e3 10Ka3aTeabCTB MPUMEHsIEMbIX (aKTOB.

OOmee 4yMCIIO YacoB, PEKOMEHJOBaHHBIX Ui U3ydeHHus ydeOHOro kKypca «BeposaTrHocTh u
craTucTuka» - 68 vacos: B 10 kmacce - 34 4gaca (1 wac B Hegemo), B 11 kmacce - 34 gaca (1 vac B
HEJIEIIO).

Conepxanue o0yuyenus B 10 kiacce.

[IpencraBneHue JaHHBIX C MOMOIIBIO TabauIl U quarpamMm. CpenHee apudMeTHIecKoe, MearuaHa,
HauOoJIbIlIce U HaWMMEHbBIIIEE 3HAYCHUs, pa3Max, JIUCIEPCUS U CTAHIAPTHOE OTKIOHEHHE YHCIIOBBIX
HaboPOB.

CnyyaitHple SKCIIEPUMEHTHI (OTBITBI) M CIlydallHble COOBITHA. JJEMEHTapHbIe COOBITHS
(ucxonpl). BepoATHOCTH choy4aifHOTO COOBITHS. bBIN30CTH YAcTOTBI U BEPOSTHOCTH COOBITHIA.
CnyyaiiHble OMBITHI C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU. BeposTHOCTH COOBITHH B
OTIBITaX C PABHOBO3MOYKHBIMH 2JIEMEHTAPHBIMU COOBITUSIMH.

Onepanuu Hag COOBITHSIMH: TepeceueHre, OObEeIUHEHHE, MPOTUBOMOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyiia ClI0KEHUS BEPOATHOCTEM.

YcnoBHass BEpPOSATHOCTb. YMHOMKEHHME BEPOSITHOCTEH. JlepeBO CIlydallHOTO JKCIIEPUMEHTA.
dopmyna MogHON BepoITHOCTH. HezaBucuMbie COOBITHS.



Komb6unatopnoe npasuiio ymHoxeHus. [lepectanoBku u pakropuan. Yucno

coueranuil. Tpeyronpuuk [lackans. @opmyna OuHoma HeroToHa.

bunapHbIii ciydaiiHblil ONBIT (MCHIBITAHUE), YerieX U Heyaauya. HezaBucumeble ucnsitanus. Cepust
HE3aBHCHMBbIX UCIIBITAHUHN 10 nepBoro ycnexa. Cepusi HE3aBUCUMBIX UCTIbITAaHUH bepHymu.

Cnyuqaitnas BenuuuHa. Pacnipenenenue BeposiTHocTel. [{narpamma pacnpenenenud. [Ipumepsl
pacrpeielieHuil, B TOM 4HCJIE, TEOMETPUUECKOE U OMHOMUAIIBHOE.

Conepxanue o0yuyenus B 11 kiacce.

UucnoBble XapaKTEpUCTUKU CIy4alHBIX BEJIUYMH: MAaTEMaTHYECKOE OKHJaHUE, AUCIEPCUS U
CTaHJapTHOE OTKJIOHeHue. [Ipumeprl mpuUMeHEHHs MaTeMaTHYeCKOro OXXKHJaHUS, B TOM 4YHCIIE B
3aadax W3 IMOBCEJIHEBHOW JKM3HU. MaremMaTHYecKoe OXHJaHHe OWHAPHOW CIly4ailHON BEIHMYWHBI.
MaremaTuueckoe 0XHJIaHUE CYMMbI CIIy4allHbIX BEIMUYMH. MareMaTH4ecKoe OXKUAAHUE U JUCTIepCUst
F€OMETPUUECKOTO U OMHOMHUAIBHOTO PACIIPECIICHUM.

3akoH OOJBIIMX YHMCEI U €ro pojib B Hayke, Mpupoje u ooduiectBe. BriOopouHbIl MeTOn
HCCIIE0BaHUN.

[Ipumepbl HenpephIBHBIX ClIy4allHbIX BelIU4YuH. [IoHATHE O IIIOTHOCTH pacnpeseneHus. 3aiaqu,
MPUBOIALINE K HOPMAJIbHOMY pactpeienenuto. [IoHsaTHe 0 HopManbHOM pacIpeieeHUH.

[IpenMeTHBIE pe3ynbTaThl OCBOEHMS y4eOHOTO Kypca «BeposTHOCTh M CTaTUCTHKA» Ha 0a30BOM
YpOBHE Ha YpPOBHE CpeIHEro ooOmero o0Opa3oBaHUs OPHUEHTUPOBAHBI Ha JOCTH)KEHHE YpPOBHS
MaTeMaTH4eCKOH TIpaMOTHOCTH, HEOOXOIMMOTro JJsi YCHEIIHOTO pelieHHsl 3agad U npobiieM B
peaylbHOM KU3HU U CO3JaHUE YCIOBUI 1711 X OOIIEKYIbTYPHOTO Pa3BUTHSL

[IpenMeTHbIe pe3ynbTaThl O OTAEIBHBIM TEMaM y4eOHOro Kypca «BeposTHOCTh U cTaTHCTHUKAY.
K xon1y 10 xmacca oOyuaromuiicst HayquTCs:

— YUTaTh U CTPOUTH TAOIHIIBI U TUATPAMMBI;

— OIepupoBaTh MOHATHAMU: cpeiHee apudmMernyeckoe, MeauaHa, HauOoJblllee, HauMEHbIIee
3HaYeHHUE, pa3Max MacCHUBa YUCIIOBBIX JaHHBIX;

— OIEepUpOBaTh TMOHATHAMH: CIydalHBIA OJKCIEPUMEHT (OMBIT) W CIy4ailHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIN HCXOJ) CIy4ailHOTO OTbITa, HAaXOAUTb BEPOSTHOCTU B
OMbITaX C PABHOBO3MOXHBIMU CIy4alHBIMU COOBITUSIMHM, HaXOJUTh M CPaBHUBATH BEPOSITHOCTU
COOBITHI B U3YyYCHHBIX CITy4alHBIX IKCTICPUMEHTAX;

— HaxoAWTh U (OPMYIHPOBATH COOBITHS: TEpecedeHne W OOBETUHEHWE NAaHHBIX COOBITHH,
coObITHE, TPOTUBOMOJIOKHOE TAaHHOMY COOBITHIO, MOJIB30BAThCs AuarpamMmmamu Jisepa u GopMynoi
CJIOEHHSI BEpOSITHOCTEH MPU pElIeHUH 3a/1aY;

— OIepUpoBaTh TOHATUSAMU: YCIOBHAs BEPOSITHOCTb, HE3aBUCHMBIE COOBITHSA, HAaXOIUTh
BEPOSITHOCTH C MMOMOUIBIO ITPABUIIa YMHOKEHHS, C IIOMOIIBIO JIEPEBa CIYyYailiHOTO OIbITA;

— MPUMEHSATh KOMOMHATOPHOE NPAaBUJIO YMHOXKEHHUS IpPU pELIEHUU 3a7ad; OINEepUpOBaTh
MOHATHUSAMHU: UCIIBITAHUE, HE3aBUCHUMbIE UCIIBITAHUS, CEPHS

— WCIBITAHUN, yclieX M HeyJada, HaAXOJUTh BEPOSATHOCTH COOBITUII B CEpUM HE3aBUCHUMBIX
UCIBITAHUN J0 TIEPBOTO ycIexa, HaXOJUTh BEPOSTHOCTU COOBITUI B Cepuu UCTIbITaHUI bepHymu;

— ONEepUpOBaTh MOHATHUSAMU: CiIydaliHas BENUYHMHA, paclpeiesieHue BEPOATHOCTEH, quarpamma
pacnpeeneHusl.

[IpenMeTHBIC pe3yNbTaThl MO OTACIBHBIM TeMaM y4eOHOro Kypca «BeposiTHOCTh U CTAaTHCTUKAY.
K xonny 11 kiacca oOyyaromuiicst Hay4uTCs:

— CpaBHUBATh BEPOSTHOCTH 3HAYCHWM CIIy4allHOM BEJMYUHBI MO PACIPEACTCHUI0 WU C
MTOMOIIBIO IHarpaMM;

— OIEpUpOBaTh TOHATHEM MaTEMATUYECKOTO OKUIAHMS, TMPUBOAUTH NPUMEPBI, Kak
IIPUMEHSETCS MAaTeMaTU4eCKOe OXXHMJAHUE CIIydallHOM BEJIMYMHBI HAaXOJWUTh MaTeMaTH4ECKOe
0’KHJAHME T10 TaHHOMY PacIpeleIeHHIO;

— HUMEeThb MpPEeJCTaBICHHE O 3aKOHEe OOJIBIIMX YHCET; MUMETh NPEACTaBICHHUE O HOPMAaJIbHOM
pacnpeeieHun.



Yruy0aeHHblI ypOBeHb
IosicHuTeIbHAA 3aIKCKA

[Iporpamma mo MaTeMaTuKe yriIyOJEHHOTO YpPOBHS JIsi OOYYaroIIUMXCS HA YPOBHE CPEIHEro
obmiero oOpazoBanust paspadborana Ha ocHoBe PI'OC COO c¢ y4yéToM COBpPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, TPENBABIIEMBIX K MaTEeMaTHUYecKOMy O0O0pa3oBaHMIO, WU TPAJUIHUNA POCCHICKOTO
oOpazoBanus. Peanmuszanus mnporpaMMbl IO MaTeMaTHKEe OOECHEUMBACT OBJIAJCHHUE KIIFOUEBBIMH
KOMIIETEHIUSIMU, COCTAaBJISIOIIMMU OCHOBY Ul CAaMOpPa3BUTUSL U HENPEPHIBHOIO 00pazoBaHus,
LEJIOCTHOCTh  OOILIEKYJAbTYpHOTO, JIMYHOCTHOTO U  II03HABATEIbHOIO  Pa3BUTUA  JIUYHOCTH
00yJaromuxcs.

B nporpamme 1o MmaTemaTWKe YYTEHbl UJEM U IMoJokeHUs «KoHuenuuu pa3BUTHA
MaremaTudeckoro oOpaszoBaHus B Poccuiickoii ®enepauuu». B cooTBETCTBUM € Ha3BaHHEM
KOHLIENIIIMM MaTeMaTudeckoe 0Opa30BaHUE JIOJDKHO, B YAaCTHOCTH, pelaTh 3aJady O0OecredeHUs
HEOOXOIMMOTO CTpaHE 4YHMCiIa OOYdYaIOMIMXCsl, MaTeMaTH4ecKas IOATOTOBKAa KOTOPHIX Oblia Obl
J0CTAaTOYHA JUIsl MIPOJIOJKEHHS] 00pa30BaHus MO pa3IMYHbBIM HalpaBiIeHUSIM, BKJIIOUas MpPEnoiaBaHue
MaTeMaTHK{, MaTeMaTU4YeCKue HCCIeoBaHUs, padoTy B cdepe HH(POPMAIMOHHBIX TEXHOJIOTHH U
IpYyrux, a Takke oOecrnedeHus [Uisi KaXJoro OOydyarolerocs BO3MOXHOCTH JIOCTHXKEHUS
MaTeMaTHYeCKON MOJrOTOBKUA B COOTBETCTBUU C HEOOXOJUMBIM €My ypoBHEM. MIMeHHO Ha peleHue
9THX 3aJ]ay HaleJIeHa IPorpaMmMa o MaTeMaTHKe Yri1yOJE€HHOTO ypOBHSL.

OO0mas xapakrepucTuKa yue0HOro npeamera

B snoxy mudposoit Tpanchopmanuu Bcex cdep UEIOBEYECKOH AeATEeNbHOCTH HEBO3MOKHO
CTaTh OOpa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0O€3 XOpOIei MaTeMaTHYeCKOW MOATOTOBKH. IJTO
00yCIIOBIICHO TEM, YTO B HAIIM THU PACTET YKCIIO CIIEIUATLHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM
MpPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, H B OM3HECE, M B TEXHOJOTHUECKUX OOJIACTSIX,
Jake B TYMaHUTapHBIX cdepax. Takum oOpazoM, Kpyr OOydYaromIMXcs, I KOTOPBIX MaTeMaTHKa
CTaHOBUTCS 3HAYUMBIM IIpeaMeToM, (pyHIaMeHTOM 00pa3oBaHMsl, CYIIECTBEHHO pacuiupsercs. B Hero
BXOJT HE TOJIBKO OOydaroluecs, IUIAHUPYIOIIHME 3aHMMAThCS TBOPUYECKOW M MCCIIENOBATENbCKOM
paboToii B 001aCTH MaTeMaTHKH, MHPOPMATUKH, (PU3UKHA, SKOHOMHUKU M B APYTHX 00JIaCTIX, HO U TE,
KOMY MaTeMaTHKa Hy)KHa JUIsl HCIIOJIb30BaHMs B IPO(ECCUsiX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTh MaTeMaTUKU OOYCJIOBIEHA TeM, 4YTO €€ MpPEeIMETOM SBIISIOTCS
(GyHIaMEHTaJIbHbIE CTPYKTYpbl HAIIEro MHpa: HPOCTPAHCTBEHHbIE (POPMBI M KOJUYECTBEHHBIE
OTHOLIEHMS], (YHKIMOHAJIbHBIE 3aBUCHUMOCTH M KaTErOPUM HEONPENENEHHOCTH, OT MPOCTEHIINX,
YCBAaMBAEMBIX B HENOCPEACTBEHHOM OIIBITE, 10 JAOCTATOYHO CJIOXHBIX, HEOOXOAMMBIX Ul Pa3BUTHUS
Hay4YHbIX M TEXHOJIOTMYECKMX HJeH. be3 KOHKpeTHBhIX MaTeMaTH4YeCKUX 3HAHUM 3aTpyAHEHO
[IOHMMaHUE MPHUHLUIIOB YCTPONCTBA M MCIIOJIb30BAaHUS COBPEMEHHOM TEXHMKH, BOCIPHATHE H
UHTEepHpeTalys pa3HOOOpa3HOM COLMANBbHOM, HSKOHOMHYECKOM, MOJUTHYECKOW HH(pOpMaluy,
Manod(p@eKTUBHAa  IOBCEIHEBHAas  IpaKkTUYecKas  JesTenpbHOCTh. Bo  MHorumx  cdepax
po(hecCUOHAIBHON 1eATEIbHOCTH TPEOYIOTCSl YMEHMS BBINOJIHATh PAcUEThl, COCTABIATh aJlTOPUTMBI,
IPUMEHATH (POPMYJIBL, IPOBOIUTH FT€OMETPUUYECKHE U3MEPEHUS U TOCTPOEHUS, YUTaTh, 00padaThIBaTh,
MHTEPIPETUPOBATh U MPEACTABIATh HHPOPMALIMIO B BUJE TalbiMLl, 1uarpaMMm U rpadukoB, IOHUMATh
BEPOSATHOCTHBIN XapakTep CllydyailHbIX COOBITHI.

OnHOBPEMEHHO C paclIMpeHueM cep NPUMEHEHHUs MaTeMaTHKU B COBPEMEHHOM 0O011ecTBE BCE
0osiee BaKHBIM CTAHOBUTCSI MaT€MaTHUECKUIl CTUJIb MBILIUICHUS, TPOSIBIAIOUIMNACSA B ONpeaeIEHHbIX
YMCTBEHHBIX HaBbIKaX. B mpouecce u3ydyeHus MaTeMaTUKU B apceHall IPUEMOB U METOJI0B MBILICHHS
YeJoBeKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS HMHAYKIMS M JeAyKuus, o0oOlieHue u
KOHKpETHU3allus, aHaIu3 U CUHTE3, KJaccu(UKausa U cucTeMaTu3anus, abcTparupoBaHue M aHalIOTHsl.
OOBeKTHl MaTEMAaTHUYECKUX YMO3AKIIOUEHUH, MpaBuila UX KOHCTPYUPOBAHHS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOEHHUH, CMOCOOCTBYIOT BBIPAOOTKE yMEHHUs (POpMYIHpoBaTh, OOOCHOBBIBATH U
JIOKa3bIBaTh CY)XJCHMs, T€M caMbIM (OPMHUPYIOT JOIMUECKHH CTWIb MbIIUIEHHs. Beaymas posb
NPUHAIISKAT MaTeMaThke B (OPMHUPOBAHUU ANTOPUTMHUYECKOH KOMIIOHEHTBHI MBIIIJICHUS H
BOCIIMTAHUM yMEHHMH JeWCTBOBaTh MO 3aJaHHBIM aJrOpUTMaM, COBEPILIEHCTBOBAaTh H3BECTHHIC U
KOHCTPYUpOBaTh HOBble. B mpolecce pemieHust 3ajad - OCHOBBI Ui OpPraHu3alluM y4eOHOMU
NeATeNbHOCTH Ha YpOKaX MaTeMaTHKH - pa3BHUBAIOTCS TBOpYECKass W TMPUKIAJHAs CTOPOHBI
MBIIIUICHUS.



OOydeHnne MmareMaTuke JaET BO3MOKHOCTh Pa3BUBATh Y 00YYAIONMIUXCSI TOUHYIO, PAIlO HATBHYIO
u MHPOPMATHUBHYIO pedb, YMEHHE OTOMpaTh Haubojee IMOAXOJSIINE S3BIKOBBIC, CHUMBOJMYECKUE,
rpaduUecKue CpecTBa U BRIPAKECHUS CY)KICHUH U HATJISTHOTO X TPEACTaBICHUS.

Heo0x0o1uMbIM KOMIOHEHTOM OOIIEH KyIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS O0IIee
3HAKOMCTBO C METOJAaMH TIO3HAHUS JICUCTBUTEILHOCTH, TMPEACTABICHUE O TpPEIMETe U METOJIe
MaTE€MaTUuKH, €ro OTINYHUAX OT MCTOAOB C€CTCCTBCHHBIX WM TI'YMAHUTAPHBIX HAYK, 06 OC06CHHOCT$IX
MNPUMCHCHUA MATCMAaTUKH JJII PCIICHHA HAYUYHBIX W IPHUKIAAHBIX 3aady. Taxum 06pa30M,
MaTeMaTH4eCcKoe 00pa30BaHNuE BHOCUT CBOU BKJIAJ B (POPMHUPOBAHKE OOIIEH KYIbTYphI YEJIOBEKA.

HBy‘-IeHI/IC MaTreMaTukKn CHOCO6CTBy€T OCTCTUYCCKOMY BOCIHUTAHWUIO YCJIIOBCKA, ITOHUMAHHIO
KpacoThl W W3SIIECTBA MAaTEMATUYECKUX PACCYKICHHUH, BOCIPHITHIO TEOMETPHUECKHX (OpM,
YCBOCHHIO HJICU CUMMETPHHU.

Lean u 3a7aun M3y4yeHus1 Kypca

[IpuoputernpiMu LensiMu oOyueHuss mareMatuke B 10-11 kmaccax Ha yriyOGi€HHOM YpOBHE
MIPOJIOJIKAOT OCTaBaThCSI:

— (opMHpOBaHUE IEHTPATHHBIX MATEMAaTUUECKUX TOHATUN (YUCIIO, BETUYNHA, T€OMETpUIecKast
¢durypa, mnepemMeHHasl, BEpOATHOCTb, (YHKIUS, MPOU3BOJAHASL, WHTErpaid), oOecrneunBaroIInX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHIECKOTO 00pa30BaHUsI 00yUaIOIIUXCS;

— TMOoJiBe/IeHHe OOYyYaroluXcs Ha JOCTYMHOM JUIsi HUX YPOBHE K OCO3HAHMIO B3aWMOCBS3HU
MaTeMAaTHKA M OKPYKAIOIIEr0 MHpa, MOHMMAHUI0O MAaTEMaTUKH KaK YacTH OOIIed KyJIbTYphI
YeJI0BEYECTBA;

— Ppa3BUTHE WHTEJUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00y4aronIuxcs, M03HABATEIbHON
AKTUBHOCTH, WCCIEAOBATEIIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS, HWHTEpeca K H3YYCHHIO
MaTE€MAaTHKH;

— ¢opmupoBaHre (HYHKIMOHAILHOW MaTEMaTUYeCKOW T'PAMOTHOCTH: YMEHHs paclio3HaBaTh
MaTeMaTHYeCKHE aCMEKThl B PEAIbHBIX XU3HEHHBIX CUTYAllUSX M MpU U3YYCHUU JPYIHX Y4eOHBIX
MpPEeIMETOB, MPOSBICHUS 3aBUCHUMOCTEM M 3aKOHOMEPHOCTEH, (QOopMynIHpoBaTh HUX Ha S3bIKE
MaTeMAaTHUKM M CO3/1aBaThb MAaTeMaTHYECKUE MOJIEIH, IMPUMEHSTh OCBOCHHBIM MAaTeMaTHYECKHil
anmapar JUid pELICHHs NPaKTUKO-OPUEHTUPOBAHHBIX 33J1a4, WHTEPHPETUPOBATH U OLECHUBATH
MTOJTYy4YEHHbBIE PE3YyNbTaThI.

OCHOBHBIMH JIMHUSMH cojiepkanus matemMatukun B 10-11 kmaccax yrayOn€HHOTO YpOBHS
ABIAIOTCS: «Yucna W BbIUMCICHUS», «Anredpa» («Anredpanyeckue BBIpAXKEHHS», «YPaBHEHHUS U
HepaBeHCTBay»), «Hauana maremaruyeckoro ananuzay, «l'eomerpus» («I'eomeTpruyeckue GUrypbl 1 UX
CBOMCTBa», «lI3MepeHre reoMeTpruUecKuX BEITUUUH»), «BeposTHOCTh U cTaTucTUKa». [laHHbIC TMHUH
Pa3BUBAIOTCS MapauIeIbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBHUCUMO
OJIHa OT JPYroM, a B TECHOM KOHTaKTe U B3aumojeicTBuu. Kpome 3Toro, ux 00beIuHsAET JOrudecKast
COCTaBJISOLIAsA, TPAAUIMOHHO NPUCYIIAsl MAaTeMAaTHKE W NPOHU3BIBAIONIAS BCE MAaTEMaTUYECKHE
Kypcel U conepkarenbHble JuHuU. ChopmymupoBanHoe Bo PI'OC COO TpebGoBaHHE «yMEHHUE
ONEPUPOBATh MOHATUSAMU: OIPEIACICHHE, aKCHOMa, TEOpeMa, CIEJICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO,  PaBHOCHIbHBIE  (OPMYIUPOBKH, YyMeHHEe (opmynupoBaTh oOpaTHOe U
MIPOTUBOIIOJIOKHOE YTBEP)KJECHUE, MPUBOJUTH IMPUMEPBI U KOHTPIPUMEPHL, HCIOIB30BATH METOJ
MaTeMaTHYe€CKOM HWHIYKIUU, TPOBOJUTH JIOKAa3aTeJIbHbIE pACCYXKICHUS MpU PpELICHUU 3aj]ad,
OIICHUBATh JIOTMYECKYIO MPaBUIBHOCTh PACCYXACHUU» OTHOCHUTCS KO BCEM Y4eOHBIM KypcaM, a
(dbopMHpOBaHKE JTOTMUYECKUX YMEHHUM pacrpeensieTcs Mo BceM rojaM oOydeHHUs Ha yPOBHE CPEIHETO
o01rero o0pa3oBaHUsL.

B cootBerctBUu ¢ ®I'OC COO MaremaTuka siBIsSe€TCs 00sf3aTeIbHBIM MPEIMETOM Ha JaHHOM
ypoBHE oOpaszoBanus. Hactosmieii mporpaMmoil mo MaTeMaTuke MpeayCMaTpUBAeTCs H3ydeHUe
yuebHOro mpenmera «MaremaTuka» B paMkKax TpEX Y4eOHBIX KypcoB: «AnrebOpa ¥ Hadana
MaTeMaTH4ecKoro asanusa», «leomerpus», «BeposatHocTh u cratuctukay. DdopmupoBaHue
JIOTUYECKUX YMEHHM OCYIIECTBISETCS Ha MPOTSHKEHHWH BCeX JIeT OoOyueHUss Ha ypOBHE CPETHETO
obmiero oOpa3oBaHUs, a DIEMEHTHI JIOTMKH BKIIOYAIOTCS B COJEpXKaHHE BCEX Ha3BAaHHBIX BBIIIE
y4eOHBIX KypPCOB.



MecTo yueOHOro npeaMera B y4eOHOM ILJIaHe
OO1ee 9ncI0 9acoB, PeKOMEHIOBAHHBIX I M3YYCHUS MaTeMaTHKu - 544 gaca: B 10 kiacce -
272 gaca (8 yacoB B Hezeno), B 11 kimacce - 272 yaca (8 4acoB B HEZIETIO).

IInanupyemMsble pe3yJibTaThbl 0CBOCHHS IPOrpaMMBbI I10 MaTeMaTHKe HA YPOBHe Cpe/IHero oouiero
o0pa3zoBaHus

B pesynbrare wu3ydeHuss MaTeMaTUKM Ha YPOBHE cpenHero oOmero oOpa3oBaHus y
oOyyaromerocst OyayT c(OPMHUPOBAHBI CIEIYIOUINE THYHOCTHBIC PE3yIbTATHI:

1) rpaxIaHCKOTrO BOCIIUTAHUS:

— chOpPMHUPOBAHHOCTDh TPAKIAAHCKON MO3WIMHM OOy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WJIE€HA POCCUICKOr0 oOOIIeCTBa, MpPEACTAaBICHUE O MAaTeMaTUYeCKHMX OCHOBAX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHH, MPOLEIYp T'PaXIAaHCKOTO oOmecTBa (BHIOOPHI,
ONPOCHI U JIPYroe), yMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUHU C UX
(GYHKIUSIMHU ¥ Ha3HAUYCHUEM;

2) TATPUOTUYECKOTO BOCITUTAHHUSL:

— c(hopMHPOBAHHOCTb POCCUNCKON Ipa’kJaHCKOW MIEHTUYHOCTH, YBAXKEHHS K IPOILIOMY U
HACTOSIIIEMY POCCHUIMCKOW MAaTeMaTUKH, LIEHHOCTHOE OTHOLIEHHE K JOCTHKEHUSM POCCUHUCKUX
MAaTEMAaTUKOB U POCCHICKONW MAaTeMaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE ATUX JOCTHXKEHUW B APYTUX
HayKaX, TEXHOJIOTUSIX, cpepax SIKOHOMUKU;

3) yXOBHO-HPABCTBEHHOTO BOCIHTAHHMS:

— OCO3HaHWE JYXOBHBIX IIEHHOCTEH pOCCHHCKOro Hapojaa, c(pOpMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, ATHYECKOTO TIOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKHUM IMPUMEHEHHEM
JNOCTHKEHUM HayKH M JIeATENbHOCThIO YYEHOr0o, OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3CTETMYECKOTO BOCIIUTAHUS:

— OJCTETUYECKOE  OTHOIIEHWE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUHN, pacCyKIeHUHN, BOCIPUUMUYMUBOCTh K MaTEMaTHYECKUM
acCIeKTaM pa3JINYHbIX BUJIOB HCKYCCTBA;

5) ¢(u3HUECKOro BOCIIUTAHMS:

— c(hopMHpPOBAaHHOCT, YMEHUS TNPUMEHATH MaTeMaTHU4YeCKuWe 3HAaHUS B HHTEpecax
310pOBOro U Oe30macHOro o0pasa *U3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBbIO (30pOBOE
MUTaHUe, cOATaHCUPOBAHHBIA PEXHUM 3aHATUA U OTAbIXa, peryispHas ¢u3nyeckass aKTHUBHOCTB),
(buznyecKoe COBEPIICHCTBOBAHUE MPU 3aHATUSIX CIOPTUBHO- 03/I0POBUTENILHOM JIEATEIBHOCTHIO;

6) TpyIOBOro BOCITUTAHHUSL:

— TOTOBHOCTH K TPYJly, OCO3HAHHE LIEHHOCTH TPYAOIIO0US, HHTEPEC K pa3InyHbIM chepam
npodecCHOHAIbHON N1eATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U e€ MPHIOKEHUSAMH, yMEHUeE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymiel mpodeccuu U pearu3oBhIBATh COOCTBEHHBIE >KU3HEHHBIC
IUIaHbl, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTUIO B PEIICHHM NPaKTUYECKUX 3adad
MaTeMaTHYECKOW HAIPaBIEHHOCTH;

7) 3KOJOrMYEeCKOrO BOCIHTAHHSL:

— c(hOpMHPOBAHHOCTh JKOJIOTUYECKOW KYIbTYpbl, MOHUMAHUE BIHUSHUSA COIHAIBHO-
HSKOHOMMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOJHON U COIUAIBLHOM Cpe/bl, 0CO3HAHKE II00aIbHOTO
XapakTepa HKOJIOTMUECKUX MpoOsieM, OpHEeHTallusi Ha NPUMEHEHUE MaTeMaTHYeCKUX 3HAHUN s
pelIeHus 3a1a4 B 00JIaCTH OKPYKAroIIel cpebl, MJIaHUPOBAHUE TIOCTYIKOB U OIICHKU UX BO3MOKHBIX
MOCJIEACTBUH JJIs1 OKPYXKAIOILIEH Cpebl;

8) IICHHOCTH HAYYHOTO MO3HAHMSL:

— c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd M OOIIECTBEHHOW MNPAKTUKHU, MMOHMMAaHUE MaTEeMaTHUYeCKOW HayKu Kak cgepsl
YEJIOBEUYECKON JESITEeNIbHOCTH, ATaloB €€ PAa3BUTHS W 3HAYUMOCTU JUIsl Pa3BUTHUS LIMBUIM3ALINU,
OBJIQZICHUE $I3BIKOM MATEMAaTHKW U MAaTeMaTH4YeCKOM KyJbTypOW Kak CpEICTBOM IO3HAHUS MUpa,
TOTOBHOCTh OCYHIIECTBJISITh IMPOEKTHYIO M MCCIIEIOBATENbCKYIO JIEATEIbHOCTh WHIUBUIYAJTbHO U B

rpymIe.
MeTtanpeamMeTHbIe pe3yabTaThl



B pesynaprare wu3yyeHMs MaTeMaTUKA Ha YpOBHE cpeaHero oomiero oOpa3oBaHus Yy
oOyuatomerocss OyayT cGOpMUPOBAHBI TIO3HABATEIbHBIC YHUBEPCAIbHBIE Yy4eOHBIC JEHCTBUS,
KOMMYHHUKATHBHBIC YHUBEPCAJIbHBIC Y4eOHbIC NEHCTBHS, PEryISTHBHBIC YHUBEPCAIbHBIE Yy4eOHBIE
JEMCTBYSI, COBMECTHAsS! 1€ATEIbHOCTb.

ITo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe deiicTBUSA

Ba3oBble Joruyeckue aeicTBUA:

— BBUIBJIIATh W XapaKTEPU30BaTh CYHNIECTBEHHBIC TPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIY MOHSATHIMHU, (HOPMYIMPOBATH OINPEICICHUS TOHSATHIA, yCTAaHABIUBAThH
CYIIECTBEHHBI NpPU3HAK KiIacCH(UKAIMK, OCHOBAaHHS JUII OOOOUICHHS W CpaBHEHUS, KPUTCPUH
IIPOBOJMMOTO aHAJIM3a;

— BOCTIpPUHHMATh, (opMyaHpoBaTh M MPeoOpPa3OBBIBATh CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, €TUHIYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

— BBIIBJIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHUBOpeuHs B (akrax,
JTAHHBIX, HAOJIOICHUSAX M YTBEPKICHUAX, TIPEAIarath KpUTEPUH ISl BBISBICHHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

— JenaTh BBIBOJBI C HCIOJIB30BAaHUEM 33aKOHOB JIOTHKH, JAEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

— TIPOBOJUTH CAMOCTOSITENIFHO JIOKA3aTeIbhCTBA MAaTEMAaTHUECKUX YTBEPXKICHHUH (IIPsIMBIE M OT
MPOTHBHOTO), BBICTPAWBATh apTyMEHTAIUIO, TPUBOANUTH MPUMEPH U KOHTPIIPHUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CY)KJICHUS W BBIBOIBI;

— BBIOMpaTh crocol pemieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BbIOMpaTh HanOoJIee MOIXOIAIMINNA ¢ YYETOM CaMOCTOSITENIHHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKkue 1eHCTBUA:

— HCIIOJIb30BaTh BONIPOCHI KAaK MCCIENI0BATENbCKUN MHCTPYMEHT MO3HaHUS, (POpMyIHpOBaTh
BONPOCHI, (UKCHUPYIOLME MPOTUBOpEUHE, MpoOsieMy, yCTaHaBIMBaTh HCKOMOE U JIaHHOE,
(bopMupOBaTh TMIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3UINI0, MHEHHUE;

— IpPOBOJUTH  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM ~ SKCIEPUMEHT, MCCIEJOBAHUE  TIO
YCTQHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SABJIEHMS, IPOLECCa, BBIABICHUIO
3aBHCUMOCTEHN MeX /1y 00BEKTaMHU, SBIECHUSAMH, IPOLIECCAMU;

— CaMOoCTOATENBHO (hopMynarpoBaTh 00OOIIEHHS U BBIBOJABI IO pe3ylbTaTaM INPOBEIEHHOTO
HaOJIO/IeHNUs, MCCIEeOBaHMs, OLIEHMBATh JOCTOBEPHOCTb IIOJIYYEHHBIX DPE3YyJbTaTOB, BBIBOJOB H
000011eHMI;

— IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKKE BBIABUIaTh MPEANOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGorarh ¢ nHpopMmanmeii:

— BBIABJIATH Ae(UIUTH MH()OPMALUK, JAHHBIX, HEOOXOAUMBIX AJs OTBETa Ha BONIPOC U IS
peleHus 3a/1a4u;

— BbIOMpaTh  HMHQOpMAIMIO U3  HMCTOYHUKOB  DPA3JIMYHBIX  THUIIOB, AHAJIU3UPOBATH,
CHCTEMaTU3UPOBaTh U UHTEPIIPETUPOBATH HH(OPMALIMIO PA3INYHBIX BUAOB U (HOPM IpEACTaBICHUS;

— CTPYKTYpUpOBaTh MH(OPMAINIO, MPEJCTABIATh €€ B PAa3IMYHbIX (popMax, UITIOCTPUPOBATH
rpapu4ecKu;

— OILIGHUBATh HAAEKHOCTh UH(OPMALIMH IO CAMOCTOSATENBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIX YHUBEPCAJIbHBIX Y4eOHBIX /I CTBHIi:

— BOCIPUHMMATh M (OPMYIHpPOBATh CYXKAECHUS B COOTBETCTBUM C YCIOBHSIMHM U LEISAMHU
oO11eHus, CHO, TOYHO, 'PAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHUsS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX,
J1aBaTh MOSCHEHUS M0 X0y pelIeHus 3a7a4l, KOMMEHTHPOBATh MOJyYEHHbIH pe3ysbTar;

— B X0Jie OOCYXIEHHUs 3a/aBaThb BOIPOCHI IO CYIIECTBY OOCYXJIae€MOW TeMbl, NMPOOJIEMBI,
pemaeMoi 3ajauM, BBICKA3bIBaTh WJEU, HAICJICHHbIE HA IOMCK pElIeHHs, COMNOCTaBJIsATh CBOU
CYXKJIEHHsI C CYXIEHHSAMM JpYTHX YYaCTHUKOB JAManora, oOHapyXuBaThb pa3iuyle M CXOJICTBO
MO3UIMMH, B KOPPEKTHOU opme (popMyarpoBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;

— TPEACTaBIATh pPe3ylbTaThl pPELICHHUS 3aJaud, SKCHEPUMEHTa, HCCIeIOBaHMs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaATh (hopMaT BBICTYIUIEHHS C Y4ETOM 3ajay IMpe3eHTAlMH M 0COOEHHOCTEH
ayJMTOPHUU.



PeryiiTHBHBIX yHHBEpPCAJIbHBIX Y4eOHBIX 1eiiCTBUI

Camoopranmsanms:

— COCTaBJIATH IUIaH, AITOPUTM pELICHHS 3a/a4d, BBIOMpATh CHOCOO pEmIeHHs C y4ETOM
UMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTb M KOPPEKTUPOBATb
BapHAaHTHI PEUICHUN C YYETOM HOBOM MH(OpPMAITHH.

CaMOKOHTPOJIb:

— BJAJETh HABBIKAMH TO3HABATEILHOW PEQIICKCUN KaK OCO3HAHUSI COBEPIIACMBIX NEHCTBUU U
MBICJIUTENbHBIX IPOLECCOB, MX pE3yJIbTAaTOB, BIaJETh CIOCOOAMU CAMOIPOBEPKU, CaMOKOHTPOJIS
IpoLecca 1 pe3ysibTaTa pelieHHsl MaTeMaTHYeCKON 3a/1auH;

— MpeABHUJIETh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTHb IIpH pELIEHUHM 3a/laud, BHOCHUTH
KOPPEKTHBBl B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJICHHBIX ONIMOOK,
BBISIBJIEHHBIX TPYJHOCTEN;

— OLIEHMBATh COOTBETCTBUE pE3yJIbTaTa LEIH U YCIOBHSIM, OOBACHATH MPUUYUHBI JTOCTHUKEHUS
WM HEJOCTHXKEHHUS Pe3yJIbTaTOB JIEATENIbHOCTH, HAXOUTh OIINOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY
OTIBITY.

CoBMecTHas 1eATEJIBLHOCTD!

— IOHUMAaTh M HCHOJb30BaTh MPEUMYIIECTBA KOMAaHIAHOW W WHIUBUIYaJIbHOM pabOThl NpH
pelieHny yueOHBIX 3aja4, MIPUHUMATh 1IeJIb COBMECTHOW JEATENIbHOCTH, IJIAHUPOBATh OPraHU3AIIMIO
COBMECTHOM PalOThI, paclpelessaTh BUAbI padoT, JOroBapuBaThes, OOCYXKAATh MPOIECC U Pe3yabTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH

— y4acTBOBaTh B TIpymmoBbIX (opmax paboThl (00CYXAEHHUS, OOMEH MHEHUMH, «MO3rOBbIE
LITYPMBI» M UHBIE), BBIOJHATH CBOIO YacTh PabOThl U KOOPAMHHUPOBATH CBOM JAECUCTBUS C JAPYrUMU
YJleHaMUd KOMaHJbl, OIICHMBAaTh KadeCcTBO CBOEro BKJIaJa B OOMMHA MPOAYKT IO KPHUTEPUSM,
c(hOpMyIUPOBAHHBIM Y4aCTHUKAMU B3aUMOJICHCTBUSI.

IIpenmerHble pe3yabTaThl OCBOeHUs (enepanbHOM padouel MporpaMMbl MO MaTeMaTHKe
IPEJCTaBICHbl MO rojaM OOydeHHs B paMKax OTHEIbHBIX Y4EOHBIX KYpCOB B COOTBETCTBYIOIIMX
pazzeax HacTOSIIEH TPOrPaMMBI.

Kypc «Adaredpa u Hayajia MAaTeMATHY€CKOT0 AHAJIN32)
IHosicHuTeAbHAS 3aNIMCKA

Y4eOHbIll Kypc «AJjareépa M Hayaja MaTeMATHYeCKOr0 aHaJIM3a» SBISICTCS OJHUM W3
HanOoJiee 3HAYUMBIX B IIpOTrpaMMe CpeaHEro 001Iero oopa3oBaHusl, MOCKOJIBKY, C OJTHOW CTOPOHBI, OH
ofOecrieunBaeT MHCTPYMEHTAIbHYIO 0a3zy JUIsl M3Y4eHHs] BCEX ECTECTBEHHO-HAayUHBIX KYypCOB, a C
JIpyroit CTOpoHbl, (POpMHUpPYET JIOrH4eckoe U aOCTPakTHOE MBIIIJICHHE O0Yy4aroluxcs Ha YpOBHE,
HEOOXOIMMOM JIi OCBOCHHUS HH(POPMATHKH, OOIIECTBO3HAHUS, WUCTOPUHU, CIOBECHOCTH U JIPYTHUX
TUCUMIUIMH. B pamMkax maHHOTO yueGHOro Kypca oOydarouiuecs OBIaJeBalOT YHUBEPCAIbHBIM S3bIKOM
COBPEMEHHOM HayKH, KOTopasi pOopMyIUpyeT CBOU JOCTIKEHHUS B MaTeMaTHueckoi opme.

VYueOHblii Kypc anreOpbl M Hayall MaTEeMaTHYECKOTO aHaiu3a 3aKjIaJblBaeT OCHOBY IS
YCIIEUTHOTO OBNAJACHUS 3aKOHAMH (U3UKH, XUMUU, OMOJOTHH, MOHUMAHHUS OCHOBHBIX TEHJIICHIUN
pa3BUTHUS DSKOHOMHKM M OOIIECTBEHHOM >KM3HM, IO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX
UU(POBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO MHCIONb30BaTh HUX Ui JAJIbHEUIIEro
oOpa3oBaHUs U B MOBCEAHEBHOW >XU3HU. B TO ke Bpemsi oBiajeHuEe aOCTPAKTHBIMH M JIOTHUECKU
CTPOTMMH KOHCTPYKIUSIMU aireOpbl M MaTeMaTH4YeCKOro aHajanu3a pa3BHUBAaeT yMEHHE HaXOAWUTh
3aKOHOMEPHOCTH, 00OCHOBBIBaTh MCTUHHOCTb, JOKA3bIBATh YTBEPXKACHUS C MOMOIIBI0 MHIYKIHUUA U
paccyxaaTh JeAyKTHBHO, MHCIIOJNBb30BaTh OO0OOIIEHHEe M KOHKPETU3allul, al0CTparupoBaHue U
aHaJoruio, GopMHUpyeT KPEaTUBHOE U KPUTHUECKOE MBIILICHUE.

B xome wusydeHus y4yeOHOro Kypca «Anredpa ¥ Hayala MaTEeMAaTUYECKOTO aHaIH3a
oOyuaromyecs MoJIy4aroT HOBBIN OMBIT PEeUISHUS MPUKIAIHBIX 33/1a4, CAMOCTOSATEIBHOTO MOCTPOCHHS
MaTeMaTHYeCKUX MOJENEH pealbHbIX CUTYallUid, HHTEPIPETALUU MOTYYeHHBIX PEIICHUH, 3HAKOMSITCS
C IpUMEpaMu MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE M UCKYCCTBE, C BBIIAIOIIUMUCS
MaTeMaTH4YEeCKUMH OTKPBITUSMHU U X aBTOPaAMHU.

Y4eOHbIil Kypc 00JalaeT BOCHHTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM peaan3yercs Kak depes
yueOHBIH MaTepuan, CHOCOOCTBYIOMIMK (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U depe3



cnenuuKy y4eOHOU MesATEIBHOCTH, TPEOYIOMIEH MPOJOJDKUTEIEHON KOHIICHTPAIlMK BHHUMAHUS,
CaMOCTOSITEIbHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 32 MOJy4YE€HHBIN pe3yJbTar.

B ocHOBe MeTonuku O0OydeHHs anredpe MW HavajgaM MaTeMaTH4YeCKOro aHainu3a JICKUT
JESITEebHOCTHBIN TPUHITUT O0YICHHSI.

B crpykrype yueOHOro Kypca «Anrebpa ¥ Hadalla MaTeMaTHYEeCKOTO aHAlN3a» BBIJICICHBI
CIIEYIOIINE COACPKATETLHO-METOINYeCKUE JIMHUU: «Hucna u BeraucieHus», « OyHkiuu u rpaguxmy,
«YpaBHEeHUSI U HepaBeHCTBay, «Havana maremarmueckoro aHanusay», «MHOXecTBa U JOrukay». Bcee
OCHOBHBIC COJICPKATEITLHO-METOINICCKUE JIMHUU M3YYArOTCSI Ha TMIPOTSHKEHUH JIBYX JIET 0OydeHUs Ha
YpOBHE cpeaHero ooOmiero oOpa3oBaHMs, €CTECTBEHHO [OMOJHAS JpYyr JApyra M IOCTENEHHO
HACBIIIAsICh HOBBIMH TeMaMu U pazaenaMu. [laHHBIN y4eOHBIH Kypc SBIISICTCS WHTETPATHUBHBIM,
MOCKOJIbKY 0OBEIUHSECT B ce0e CONEp)KaHME HECKOJIbKUX MAaTeMAaTHMUYECKHX TUCIUILINH, TaKUX Kak
anredpa, TPUTOHOMETPHUS, MAaTEMAaTHUSCKUN aHaIM3, TCOPHUS MHOXKECTB, MaTeMaTHUYeCKas JIOTHKA W
npyrue. I[lo Mepe TOoro kak oOydarolIHecs OBJAJEBAIOT BCE 0oJiee MIUPOKUM MAaTEMATHUYECKUM
anmapaToM, y HHX TMOCIEJOBaTEeIbHO (GOPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOHTHh
MaTeMaTHYECKYI0 MOJENIb PEATbHOW CUTYyallMd, MPUMEHSTh 3HAHUS, TMOJYyYEHHBIC MPU H3YUYCHUH
y4eOHOT0 Kypca, JJIA pelIeHUs CaMOCTOSITEIbHO CPOPMYIUPOBAHHOW MaTeMaTHYECKOW 3ajayu, a
3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeToAMUECKass JUHUSA «Yucna W BBIUMCICHUS» 3aBepiiaeT (popMUpPOBaHUE
HaBBIKOB HCIIOJIb30BAaHUS JCHCTBUTEIBHBIX YHCE, KOTOPOE OBIJI0O HAayaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpemnero oOmiero oOpa3oBaHUsS 0CO00€ BHUMAHHE YIEISIETCS
(hOpMUPOBAHUIO HABHIKOB PAIMOHAIBHBIX BBIYMCICHUM, BKIIOYAOIMIMX B CeOS HCIOJIb30BaHHE
pa3IuUYHBIX (HOPM 3aMMCH YHCIIa, YMEHUE JIeJIaTh TPUKUIKY, BBITIOJTHITh MPUOIMKEHHBIC BRIYUCICHUS,
OIIEHUBATh UHWCJIOBBIE BBIPAXKEHHUSA, pabOTaTh C MAaTEeMAaTHYECKUMU KOHCTaHTaMH. MHOXKecTBa
HaTypadbHBIX, IEJIbIX, PAIMOHAIBHBIX W JICHCTBUTEIBHBIX YHCEN JOTIOJHSIOTCS MHOXECTBOM
KOMIUIEKCHBIX dYHCel. B KaXJoM M3 OITUX MHOXXECTB pPacCMaTPUBAIOTCS CBOWCTBEHHBIE €MY
cnenuduueckre 3a7aud U Olepaluu: JCJICHHE Hallelo, ONMEPUPOBAHME OCTATKAMH HAa MHOXECTBE
LETBIX YHCEN, OCOObIe CBOMCTBA pallMOHAJIBHBIX W HWPPANMOHAIBHBIX 4YHCEN, apudmeThdeckue
OTIEpaIlNK, a TAKXXE M3BJICUCHUE KOPHsI HATypajIbHOW CTENICHW HAa MHOKECTBE KOMIUJICKCHBIX YHCEI.
brmaromapss mocnegoBaTeNbHOMY PACIIMPEHUIO Kpyra HCIOJB3YyEeMbIX YHCET MW 3HAKOMCTBY C
BO3MOJKHOCTSIMH WX TIPUMEHEHHMsI JJIsi PEIICHHUS Pa3jIuyHBbIX 3a1a4d (opMUpYyeTCs MpeCTaBICHUE O
€MHCTBE MaTeMaTHKH KaK Haykhu U €€ POJIM B MOCTPOCHHHM MOJEJICH pealbHOTO MHUpPa, IIHPOKO
HCIIOJIB3YIOTCSI 0000IIeHNEe U KOHKPETH3aIusl.

Jlunusa «YpaBHEHUSI U HEPABEHCTBA» PEAM3YyeTCsl HAa MPOTSHKEHUU BCEro 0OydeHUsI Ha YPOBHE
cpemHero oOmiero 00pa3oBaHus, OCKOJIBKY B KaX10M pazzeiie [I[porpaMMbl pe1yCMOTPEHO pPEIICHHE
COOTBETCTBYIOIIMX 3a/1a4. B pe3ynbrare o0ydaromuecs OBIaIeBalOT Pa3IMYHBIMUA METOJaMHU PEIICHHUS
palMoOHAIBHBIX, HPPALMOHANBHBIX, ITOKA3aTEIbHBIX, JIOTAPUPMUUYECKUX H TPUTOHOMETPUUYCCKUX
yYpaBHEHUH, HEPABEHCTB M CHCTEM, a TAKXKE 3a/]ay, COJEPKAIIUX MapameTpsl. [lorydeHHbIe yMEHHS
IIUPOKO HCIOJIB3YIOTCS TPU HWCCICAOBAaHUM (DYHKITMH C IMOMOINBIO MPOU3BOTHOMN, MPH PEIICHUH
NMPUKIATHBIX 3a7a4 W 3a7a4 Ha HAXOXKJACHHE HaWOOJIBIIMX M HAWMEHBIIUX 3HAYCHUN (DYHKIMH.
JlanHast conepxaTenbHas JUHUS BKIIOYAeT B ce0sl Takke ((OPMHUPOBAHHE YMEHU BBITIOJHATH PACUETHI
nmo dopmynaaMm, mnpeoOpa3oBaHUS PALUOHAIBHBIX, HUPPAIUOHAIBHBIX M TPUTOHOMETPUUYECKHX
BBIPOKEHUH, a TaKkKe BBIPAKEHUH, COJIEp)KalluX CTENeHW U Jorapudmsbl. braronaps u3ydeHHIO
anreOpanvecKoro Marepuaja MPOUCXOIUT JajdbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIILJIEHUST 00ydaromuxcs, (OPMHUPYIOTCS HABBIKM JEAYKTUBHBIX pPAacCYXJEHUH, paboThl C
CUMBOJILHBIMU (OpPMaMH, TMPEICTaBICHUS 3aKOHOMEPHOCTEH W 3aBHCHUMOCTEH B BHUJC PAaBEHCTB M
HepaBeHCTB. AnreOpa mpemnaraeT 3(QQGEeKTUBHbIE WHCTPYMEHTHI ISl PEUICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYUYHBIX 33/1a4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CogepxarenpHo-MeToANYECKast THHUS « DYHKIIMU U TpadUKI» TECHO MEeperieTaeTcs ¢ IpyruMHU
JTUHUSMHU y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO CMBICIE 33/aéT MOCIEAOBATEIbHOCTh HU3YYCHHUS
Matepuana. M3ydyeHue CTENEHHOW, MOKa3aTeNbHOM, JOTapu(MUUYECKOH U TPUTOHOMETPUUECKHX
(GYHKIHHM, UX CBOMCTB U rpa)uKOB, UCIOJIb30BaHNEe (DYHKIUH AT peLIeHUs 3a7a4 U3 IPYTUX yUYeOHBIX
MPEAMETOB U peajbHOM KMU3HU TECHO CBS3aHO KAK C MATEMATHUYECKUM aHAIM30M, TaK U C PEIICHUEM
ypaBHeHUH u HepaBeHCTB. [Ipu 3ToM Oousblioe BHUMAaHHE yJensercs (GOpMUPOBAHUIO YMEHUS
BBIpaKaTh (HOpMylaMy 3aBUCUMOCTH MEXKAY pPa3IMYHBIMU BEIWYMHAMH, WCCIIEIOBATH MOTYyYCHHBIS



¢byHKIMU, cTpouTh UX rpaduku. Marepuan 3TOW coIepKaTeIbHON JIMHUM HAIeJIeH HA pPa3BUTHE
YMEHHI U HABBIKOB, MO3BOJISIONINX BhIPaXaTh 3aBUCUIMOCTH MEXK]y BETMYMHAMHE B PA3TUIHON opme:
aHAIMTUYECKOW, rpaduueckoii u  cinoBecHOW. FEro wu3yueHue CrmocoOCTBYyeT  pa3BHUTHUIO
QITOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIICHHIO W KOHKPETH3aIlMH, HCIOJb30BAHUIO
AHAJIOTUH.

CopepxarenpHass nuHHS «Hagama MareMaTH4ecKoro aHaln3a» TO3BOJISIET CYIIECTBEHHO
pacCIIUPUTH KPYT KaK MAaTEMAaTHUECKUX, TaK U MPUKIAIHBIX 3a]1a4, JOCTYITHBIX 00YJarOIIMMCsI, TaK KaK
Yy HUX TOSBIISETCS BO3MOXHOCTh CTPOUTH T'paUKH CIOKHBIX (PYHKIUN, ONMPEACTATh HX HAUOOIBIIHE
W HAaUMEHBIIHNE 3HAYCHUS, BBIYUCIATH IUIOMIATU (GUTYp U OOBEMBI TEJ, HAXOIUTh CKOPOCTH U
YCKOpeHUs mporeccoB. JlaHHas cojepkaTelbHas JUHUS OTKPBIBAET HOBBIE BOZMOYKHOCTH TIOCTPOCHUS
MaTEeMaTHYeCKUX MOJICJIed PEaTbHBIX CHTYaIlMii, IMO3BOJISICT HAXOMWUTh HAWIy4IIee pEIICHUE B
MPUKIAIHBIX, B TOM YHCIIE COLHAIbHO-IKOHOMUYCCKUX, 3aJadaX. 3HAKOMCTBO C OCHOBaMU
MaTEeMaTHYeCKOT0 aHaliu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (HOPMAITBLHO-JIOTHYECKOTO H
KpEaTHBHOTO MBIIUICHUs, ((OPMUPOBAHUIO YMEHHI paclio3HABATh MTPOSBIICHUS 3aKOHOB MaTEMAaTHKHU B
HayKe, TeXHHKe W UcKyccTBe. OOydJaromuecs y3HAIOT O BBIJAIOIIMXCS PE3yJIbTarax, MOJYYCHHBIX B
XOJIe Pa3BUTHS MaTEMAaTHUKH KaK HAyKH, ¥ 00 WX aBTOpax.

CopepxartenpHO-METOAMYECKass JTUHUS «MHOMXECTBA W JIOTUKA» BKIIFOUAET B CEOSI AJIIEMEHTHI
TEOPHUH MHOXKECTB W MaTeMaTHYeCKOH JIOTWKH. TeopeTUKO-MHOKECTBCHHBIE IPEICTABICHUS
MIPOHU3BIBAIOT BECh KYpPC MIKOJIHHOW MAaTEMaTHKH W TIPEJIararoT HamOoJiee YHUBEPCATBHBIA S3BIK,
OOBEMHSIONMIMIA BCE pa3feibl MaTeMaTUKH W e TMPUIOKCHUH, OHH CBS3BIBAIOT pPa3HbBIC
MaTeMaTHYeCKHe JUCIHMIUIMHBI W WX TPWIOKEHUS B eAWHOe Ienoe. [lodToMy BaKHO JaTh
BO3MOXHOCTh  OOy4aromemycss TIOHHMMAaTh TEOPETHUKO-MHOMXKECTBEHHBIH  SA3BIK  COBPEMEHHOM
MaTeMaTHUKH W WCIOJb30BaTh €ro JIIS BBIPAKCHHUS CBOUX MBICIHCH. JIpyruM Ba)KHBIM MPU3HAKOM
MaTeMaTUKH KaK HayKH CJIeTyeT MPH3HATh CBOMCTBEHHYIO €l CTPOTOCTh 0OOCHOBAHUH M CJICJIOBAHHE
ONpEACNEHHBIM MPaBUIaM MOCTPOEHHS JOKA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTAaMHU MaTEeMaTHYECKOU
JIOTUKH CHOCOOCTBYET Pa3BHUTHIO JIOTHYECKOTO MBIIUICHUS OOYYarOIIMXCs, MO3BOJISIET UM CTPOUTH
CBOM PacCyXJICHHS Ha OCHOBE JIOTHUECKUX MPaBUi, (POPMUPYET HaBBIKU KPUTUUECKOTO MBIIITICHHUSL.

B yue6HOM Kkypce «Anrebpa ¥ Hayalla MaTeMaTHYECKOrO aHAINW3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJEIMPOBAHMS, KOTOPbIE MPHU3BaHbI CHOCOOCTBOBATH (POPMHUPOBAHUIO HABBHIKOB
MOCTPOCHUSI MOJIEJIe pealbHbIX CUTYallUd, HUCCIENOBAaHUS ATHX MOJENeld ¢ MOMOUIBIO armapara
anreOppl ¥ MaTEeMAaTUYECKOTO aHalli3a, WHTEpIpeTallMy MOJIYYeHHBIX pe3ylbTaToB. Takue 3aJaHus
BIUIETEHBl B KaXKJIbI M3 pa3/ieloB MPOrpamMMbl, IOCKOJIbKY BECh MaTepuall yueOHOro Kypca IIHpPOKO
UCIOJIb3YeTCs JJIsl pElIeHUs NPUKIAAHBIX 3afad. [Ipu pelieHun peanbHBIX MPAKTUYECKUX 3a7ad
oOyuaroniyecsi  pa3BUBAIOT  HAOMIOJATENbHOCTb,  yYMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HCIIOJIB30BAaTh aHAJIOTHIO, 0000IaTh M  KOHKPETU3UPOBATH MpoOiieMy.
JlesTenbHOCTh MO (POPMUPOBAHHIO HABBIKOB PEIICHUS MPUKJIAAHBIX 33]lad OpraHu3yeTcsl B Mpolecce
M3YYEHHUS BCEX TeM yueOHOro Kypca «Anredpa U Hayaia MaTeMaTHUYeCKOrO aHAIHU3ay.

OO1ee ynCiIO 4acoB, peKOMEHAOBAHHBIX ISl M3y4eHHs] y4eOHOTo Kypca «Airedpa ¥ Hayaia
MaTeMaTH4eCcKoro aHaimsay - 272 gaca: B 10 kmacce - 136 yacoB (4 yaca B Henenio), B 11 kmacce - 136
4acoB (4 yaca B HEJICIIO).

Conepxanue 00yyeHust
10 k1ace

Yuciia ¥ BBIYUCTICHUSA

Pammonanbhpie  uncna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOM, IPOLEHTHI, OECKOHEUHbIE
nepuoandeckue apobu. IlpumeHenue apoGeil W NMPOLEHTOB s peIIeHUs NPHUKIAIHBIX 33734 U3
Pa3IMYHBIX OTPACIIEH 3HAHUM U PeaIbHOM JKU3HU.

JlelicTBuTenbHbIE 4Kcia. PalyoHalbHble M HMppalUOHalbHble 4YHchaa. Apudmerndeckue
omepauuu ¢ JEHCTBUTEIBHBIMU YucaaMU. Monayinb AEHCTBUTEIBHOIO 4YHCIA U €TI0 CBOWCTBA.
[TpubnnxEHHBIE BEIYMCIIEHUS, TPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3y/bTaTa BHIYMCICHUH.

Crenens ¢ nenbiM nokaszareneM. buaom Herotona. Mcnonb3oBanue noaxomsiieil popmsl 3anucu
JNEHUCTBUTEIILHBIX YUCEN IS PEILICHUS IPAKTUYECKUX 3a/1a4 U IIPEACTABIICHUS TaHHbIX.

ApupmeTnuecknii KOpeHb HaTYpalIbHOM CTENIEHH U €T0 CBOMCTBA.



Crenenb C palMOHAIBHBIM TMOKa3aTeaeM U €€ CBOMCTBA, CTENEHb C JIEUCTBUTEIIbHBIM
[I0Ka3aTeseM.

Jlorapudwm gucia. CoiicTa orapudma. JlecaTuaHbie U HATYpaTbHBIC TOTAPH(PMBI.

CuHyc, KOCHHYC, TaHI'€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC H
ApPKTaHI'€HC YKMCIOBOTO apryMEHTAa.

YpaBHEHHUs U HEPABEHCTBA.

ToxnectBa U TOXKIECTBEHHblE IpeoOpa3oBaHUs. YpPaBHEHHE, KOpPEHb  YpaBHEHMS.
PaBHOCHIIbHBIEC ypaBHEHHS U ypaBHEHUsI-ClieICTBUsI. HepaBeHCTBO, pellieHne HepaBeHCTRA.

OcCHOBHBIC METOJIBI PEIICHHS MEIBIX W JIPOOHO-PAIMOHAIBHBIX YPaBHEHUH W HEPABEHCTB.
MHOrouneHsl OT OJHOM IMEepeMEHHOMW. JlelieHne MHOro4wieHa Ha MHOTOWIEH € ocTaTkoM. Teopema
be3y. MHorounensl ¢ nensiMu koddgduruentamu. Teopema Buera.

[IpeoOpazoBaHms YUCIOBBIX BBIPAKCHHM, COIESPIKAIINX CTCIICHH U KOPHH.

Uppanmonansusie ypaBHeHHs1. OCHOBHBIE METOIbI PEIICHUS UPPALUOHATIBHBIX YPABHEHUH.

[TokazarenbHbie ypaBHeHUs. OCHOBHBIE METO/IBI PEIICHUS MMOKA3aTEIbHBIX YPaBHEHUM.

[IpeoGpa3oBanue BbIpaKEHUH, COIEPKALUX JOTrapu(MBbI.

Jlorapudmuueckue ypaBHeHust. OCHOBHBIE METOIbI PEIICHUS JIOTAPU(PMUIECKUX YpaBHEHUH.

OcHoBHble  TpuroHomerpuueckue  Gopmynsl.  IIpeoOpa3oBaHue  TPUTOHOMETPHUUECKHUX
BBIpaXEHUI. Perienne TpuroHoMeTpu4eCcKux ypaBHEHHMN.

Pemrenne cucrem JMHENMHBIX ypaBHEHUM. Marpuna CUCTEMBl JIMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpuibl 2X2, €r0 T€OMETPUUECKUN CMBICH U CBOWCTBA, BHIYMCICHUE €r0 3HAYEHUS,
MPUMEHEHHUE OTIPEICTUTENS JAJIs PEIICHHUS] CUCTEMBI IMHEWHBIX YpaBHEHUH.

Pemienne mpukiagHbIx 3agad ¢ MOMONIIBIO CHCTEMBI JIMHEMHBIX ypaBHeHMil. MccienoBanue
MOCTPOECHHOW MOJIETH C MMOMOIIBIO MAaTPHUIL U OTIPEACIIUTEINICH.

[TocTpoeHre MareMaTHYeCKHX MOJENEN peaJbHOM CUTyallMH C IIOMOIIBIO YPABHEHUW U
HepaBeHCTB. [IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3aJa4d M 3a/1ad U3
Pa3IMYHbIX 00J1aCTe HAYKH U peaIbHOM JKU3HH.

DOYyHKUUM U TPAaPUKH.

OyHKIMsA, crmocoObl 3amanus GyHkIuU. B3aumuo obpatubie ¢yHkimu. Kommosumus QyHKINMA.
I'padux dyakumun. DnemeHTapusie peoOpazoBanus rpaduKoB QyHKITHI.

OO6mactp ompeneneHUss U MHOXKECTBO 3HaueHWH (ynkmuu. Hymn dyakuum. TlpomexyTkn
3HAKOMOCTOSIHCTBA. YéTHhle u Heu€rtHble ¢GyHkiuu. I[lepuonmyeckue ¢ynknuu. IIpomexyrku
MOHOTOHHOCTH (GYyHKIMUA. Makcumymbl U MHUHUMYMBI (yHkuuu. Haumbonblnee u HauMeHblee
3HaueHUs GYHKIUU HA TPOMEKYTKE.

JluneiiHas, KBaJpaTH4Has U JpOOHO-JIMHEHHAss (QYHKUMU. DJIEeMEHTapHOE HCCIeAOBaHUuE U
MIOCTPOCHUE UX IPAPUKOB.

CrenenHas GpyHKIMS ¢ HATYpaJIbHBIM U IIEJIBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpaduK KOpHS n-0i cTeneHu KaK (YHKIIMH 0OpaTHOM CTENEeHU C HaTypalbHbIM MOKa3aTEeJIEM.

[lokazarenbHass u sorapupmuyeckas ¢GyHKIMHM, UX CBOMcTBa M rpaduku. McnomabzoBaHue
rpaduKkoB PYHKIMI AJIs pEIICHUST ypaBHCHUM.

Tpuronomerpuyeckasi OKpyKHOCTb, OMpPENEICHUE TPUTOHOMETPHUUECKUX (DYHKIMI YHCIOBOTO
apryMeHTa.

OyHKIMOHANIBHBIE 3aBUCUMOCTH B pEaJbHBIX Ipolieccax U sBICHUSX. ['paduku peanbHbIX
3aBUCUMOCTEN.

Hauvana maTteMmaTn4ecKkoro aHajamsa.

[TocnenoBarenbHOCTH, CHOCOOBI 3a/JaHus MOCIEAOBaTeIbHOCTEH. MeTon MaTeMaTH4ecKoin
WHIYKOUU. MOHOTOHHBIE U OIPAaHMYEHHBIE TIOCIIEIOBATENbHOCTU. McTOopUs BO3HHUKHOBEHUS
MaTeMaTHYeCKOTr0 aHAIN3a KaK aHalln3a OECKOHEUYHO MaIbIX.

Apudmernueckas U reomeTpudeckas mporpeccur. beckoHeuHo yObIBaroIias reoMeTpudecKast
mporpeccus. Cymma OecKOHEYHO YOBbIBarolleil TreoMeTpudeckoi mporpeccud. JIMHEHHbIH U
AKCIMIOHEHIMAIBbHBINA pocT. Yucso e. @opmyna cioKHBIX MPOLEHTOB. Vcnonb30Banue nporpeccuu 1ist
pelieHus peabHbIX 337a4 MPUKIIATHOTO XapakTepa.

HenpepriBHble GyHKIMM U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMOTOTHI T'padUKOB (YHKIIHIA.
CpoiicTBa (hYHKIMI HEMPEPHIBHBIX Ha OTpe3ke. MeToJ HMHTEepBajIoOB /sl PELICHUS HEPaBEHCTB.
[IpuMmeHeHne CBOMCTB HETPEPHIBHBIX ()YHKIIMA JUTsSI pEIICHUS 3a/1a4.



[lepBas u BTOpas mpousBonHble (yHKuMU. OmnpeneneHue, reoOMEeTPUYeCKUid U (QU3NIECKUi
CMBICJI TPOU3BOIHON. YpaBHEHHE KacaTelbHOM K rpaduKy QyHKIHH.

[IpousBoanbie 3neMeHTapHBIX (QyHKUUH. [Ipom3BoaHas CyMMBI, MPOWU3BEACHHS, YACTHOTO H
KOMIO3UIIUHU (PYHKITHA.

MHokecTBa M JIOTHKA.

MHoXxecTBO, Omepaludd HajJ MHOXKECTBaMH W WX cBoMcrTBa. Juarpammel Oiinepa- Benna.
[IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOIO anlapara JJis OMMCaHUsS PeabHBIX IPOLECCOB U SBJICHUH,
IIPU pELICHNUH 33]a4 U3 JIPYTUX y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBHE, JOKAa3aTeIbCTBO,
PABHOCUIIBHBIE YPABHEHUS.

11 knacc

Ymucna v BbIYUCICHNS.

Hatypanbublie u nensie yncna. [IpumMeHeHne npu3HakoB AETUMOCTH LIEIbIX YKCel, HauOOIbIINI
obmuit nenutens (manee - HOJ[) m mammenbmee obmiee kpatHoe (manee - HOK), ocratkoB 1o
MOyI0, anroputMa EBkiuaa uist perienrs 3a1a4 B LIEIbIX YHCIax.

KommnekcHeie yucna. Anredpandeckas U TpUrOHOMETpUYecKasi (GOpMbl 3alIMCH KOMILIEKCHOTO
yucia. ApudpMeTndeckre onepanuu ¢ KOMIUIEKCHBIMU 4yHciiaMu. M300paskeHne KOMIUIEKCHBIX YHCEll
Ha KOOpAMHATHOM miuockocTh. @opmyna Myaspa. KopHu -0l CTENEHM M3 KOMILIEKCHOIO YHCIIA.
[IprmMeHeHre KOMIUIEKCHBIX YUCEI [yl pelleHns GU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHHUsI U HEPABEHCTBA.

Cucrema M COBOKYIHOCTh YpPaBHEHHH W HEpaBEHCTB. PaBHOCWIIbHBIE CHUCTEMBl U CHCTEMBbI-
ciencTBus. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO

TPUTOHOMETPHUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTEIbHbBIX U JTOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl pEHIEHUsI CUCTEM M COBOKYINHOCTEH PpalHUOHAIbHBIX, HUPPALUOHAIBHBIX,
MOKa3aTeIbHbIX U Jorapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TApaMETPAMH.

[IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a]a4 U3
Pa3IMYHbIX 00J1aCTel HAYKU U peasIbHOM JKU3HH, MHTEPIIPETALINS MTOJTyYeHHBIX Pe3yIbTaTOB.

DyHKUUM U rpaduKu.

I'paduk xommnosunuu ¢yHkuuid. ['eomerpuueckue o0pa3bl ypaBHEHUH U HEpPaBEHCTB Ha
KOOPAMHATHOU MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

I'padmyeckue Meroabl pelieHUsl ypaBHEHUH M HepaBeHCTB. ['paduueckue MeToibl peuieHus
3a/1a4y ¢ mapameTpaMH.

Hcnonb3oBanue rpagukoB GyHKIMMA Ul HCCIEIOBaHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3ZHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTHX YUYEOHBIX MPEAMETOB U peaabHON KU3HU.

Hauvana maTteMaTn4ecKkoro aHajamsa.

[IpumeHeHre TPOU3BOTHONW K HUCCIENOBaHHIO (DYHKIMHA HAa MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxoxaenre HaubobIIero 1 HauMEeHbIIEro 3Ha4YeHUI HelpephIBHON (DYHKIIMH Ha OTPE3Ke.

[IpuMeHeHre NpOU3BOIHOMN U1 HAXOXKACHHS HAWIYYILIErOo PELICHUs B NPHUKJIAJHBIX 3a7ayax,
JUI ONIPEJICIICHNS CKOPOCTH M YCKOPEHUS Ipoliecca, 3aJaHHoro (popmynoit wiu rpadukom.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpasHbIX. [lepBooOpasHble 3lIEMEHTApHBIX
¢ynkuuit. [IpaBuna HaxoXkA€HUS IEPBOOOPA3HBIX.

Wurerpan. 'eomerprueckuil cMmbIca MHTErpana. BeluncieHue omnpenes€HHOrO HMHTErpaja Io
¢dopmyne Herotona-Jleitbauna.

[TpumeHeHue nHTErpaia i HAXOXKACHUS IJIoLIaiel MiIockux Guryp u oobEMoB

TrE€OMETPUYECKUX TEII.

[Tpumeps! pemennit auddepeHnnanbHbIX  ypaBHEHUH. MareMaTHueckoe MOJeIUpOBaHKe
peabHBIX MPOLECCOB C MOMOIIBIO JU(PepeHIInaTbHbIX YPAaBHEHUH.



IIpenmeTHble pe3yJibTaThI

K xoniy o0ydenust B 10 kJacce oOydaromMiics MOTYYUT CIEAYIOIINE TPEIMETHbBIE Pe3yIbTaThl
10 OT/AENBbHBIM TeMaM (eaepainbHOl paboueil mporpammbl ydyeOHOTO Kypca «AnreOpa W Havana
MaTeMaTHYECKOIO aHAIU3a»:

Ymucna u BHIYUCICHHS:

— CcBOOOJHO ONEpPUPOBATh MOHATUSAMHU: PAUOHAIBHOE YHUCIO, OCCKOHEYHAs MEepUOIUYecKast
IpoOb, TPOLEHTHI, UPPALMOHATIBHOE YMCIIO, MHOXKECTBA PAIIMOHAIBHBIX U JCWCTBUTEIBHBIX YHCET,
MO/yJIb JCUCTBUTEIBHOTO YUCIIA;

— MPUMEHATh ApOOU U MPOLEHTHI AJIS PELICHMs] MPUKIIAJHBIX 33aa4 U3 Pa3JInYHbIX OTpacieu
3HaHUU U PEAIILHOM JKU3HU;

— MPUMEHATh NPUOMMKEHHBIE BBIUMCICHMS, IPAaBUJIA OKPYIVIEHUS, NPUKUIKY U OLEHKY
pe3yJibTaTa BBIYMCICHUM;

— CBOOOJHO ONEpPUPOBATH IOHITHEM: CTENEHb C MEeJIBIM MOKa3aTeleM, HCIOIb30BaTh
NOAXOAUIyl0 (OpMy 3amuCH JEHCTBUTENBHBIX YHCEN Ul pEIIeHUs NPaKTUYECKUX 3agad u
MIPE/ICTaBICHUS IaHHBIX;

— CBOOOJHO ONIEPUPOBATH MOHATHEM: ApU(METUUECKUI KOPEHb HaTypaJIbHON CTETEeHH;

— CBOOOJHO OIEpUpPOBaTH MOHITHEM: CTENEHb C palMOHAJIBHBIM IOKa3aTesleM; CBOOOJHO
OTepUPOBATh NOHATUSIMU: JOrapu(PM yucia, 1eCATUIHbIE U HATypaJIbHbIE

— Jorapu@msl;

— CBOOOJHO oOMepUpoBaTh MOHATUSMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC YHCIJIOBOTO
apryMeHTa;

— OIepHUpoBaTh MOHATHAMU: APKCUHYC, APKKOCUHYC U apKTaHI€HC YHCIOBOTO apryMeHTa.

YpaBHeHUs] U HEPABEHCTBA:

— CBOOOJHO OMepUpoBaTh MOHATUSMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, PaBHOCUIIbHbBIE
YpaBHEHUS U ypaBHEHUS-CIIEJICTBUS, PAaBHOCUIIbHbIE HEPABEHCTBA;

— IPUMEHATh pa3IM4YHblE METOJbl pPEIIEHHUs palMOHAIBHBIX M JAPOOHO-pAllMOHATIBHBIX
YPaBHEHM, IPUMEHATh METOJ] UHTEPBAJIOB JJIsl pEILICHHs] HEPABEHCTB;

— CBOOOJHO ONEpPUPOBaTh MOHATHUAMHU: MHOTOWIEH OT OJHONH NEpEeMEHHOH, MHOTOWIEH C
LeJNbIMU Ko3(puimenTaMu, KOpHU MHOTOYJIEHA, IPUMEHATh JEJICHHME MHOTOYJICHa Ha MHOTOWIEH C
ocTaTkoMm, Teopemy be3y u TeopeMmy Buera aiis penienus 3aaay;

— CBOOOJHO  ONEpPUPOBATH MOHATUSAMHU: CHUCTEMa JIMHEHHBIX ypaBHEHUWI, MaTpuIa,
OIpeNIeNIUTENb MATPULIBI 2 X 2 M €r0 reOMETPUYECKUN CMBICT, UCII0JIb30BaTh CBOMCTBA OIIPEACIUTENS
2 X 2 JUid BBIUUCIJIEHUS €r0 3HAYEHUS, IPUMEHATh ONPENeJIUTENN I PELIEHNUs CUCTEMbI JIMHEHHBIX
YPaBHEHMH, MOJEIMPOBATh pEAJIbHblE CHUTYyallMd C IOMOIIbK) CUCTEMbl JIMHEHHBIX ypaBHEHUH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C IHOMOILBIO MaTpuUll U ONpeAeiuTeNed, HHTEpIpPEeTHpOBaTh
IIOJIy4EHHBIH pe3ynbTaT;

— HCIMOJb30BATh CBOMCTBA NEHCTBUI ¢ KOPHAMM JUIsl IPeoOpa30BaHUs BbIPAXKEHUH; BBIMOIHATh
peoOpa30BaHUs YUCIOBBIX BBIPAKEHUH, COAEPIKAIIUX CTEIIEHU

— C palMOHAIBHBIM IIOKA3aTeNIeM;

— HCIMOJb30BaTh CBONCTBA JOrapu(pMOB i IpeoOpa3oBaHMsI JOrapu(PMUUECKUX BbIPAKEHUH;

— cBOOOJIHO ONEPUPOBATh NOHATUAMU: UPPALMOHAJIbHBIE, I0KA3aTeNIbHbIE U JIorapu(MUIecKue
YpaBHEHHUS, HAXOAUTh UX PEIIEHUS C IOMOINBI0 PaBHOCUIBHBIX MEPEXOJ0B MM OCYLIECTBIISASA
IIPOBEPKY KOpHEH;

— IPUMEHSATh  OCHOBHBbIE  TpUTOHOMeTpuueckue  (Gopmynsl  uii  HpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAXKECHMUI;

— CcBOOOJIHO  OMEpUpPOBaTh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, IPHUMEHATh
He00X0AuMble (POPMYIIBI [T PELICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHHUIA;

— MOJIeNIMPOBAaTh pealbHble CUTYallUU Ha S3bIKE alreOphl, COCTABIIATH BEIPAXKEHUS, YpaBHEHMUS,
HEPAaBEHCTBA IO YCIOBHIO 33Jauy, UCCIIEOBATh IIOCTPOEHHBIE MOJEIN C MCIOJB30BaHUEM ammapara
anreOpsl.

DyHKUUHN U TPaQUKH:



— CcBOOOJHO ONEpUPOBATh MOHATHAMHU: (YHKUUS, CHOCOOBI 3amaHus (YHKIUH, B3aUMHO
oOparHple (yHKIMH, KOMHIO3ULUs (GYHKUMH, Tpapuk QYHKUUH, BBIIOJIHATH 3JIEMEHTapHbIE
npeoOpa3oBaHus TpaguKoOB QyHKIUH;

— CcBOOOJHO ONEpUPOBATh MOHATUSAMHU: OOJACTH OMpPENCNCHUS W MHOXKECTBO 3HAYECHUH
GbyHKUIMY, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

— CcBOOOJHO OINEpPHPOBATH TMOHATHAMU: UYETHBIE M HEUETHBIC (YHKIHMH, NEPUOTUYECKUE
(GyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl 1 MUHUMYMBI ()yHKIIUH, HAaUOOJIbIICEe
Y HaMMeHbIIee 3HaueHne (QyHKINU Ha TPOMEXKYTKE;

— CBOOOJHO OIEPHUPOBATH MOHATUSAMH: CTENEHHAss (YHKIUS C HATYpPaIbHBIM U  IEJIBIM
noxaszatesnieM, rpaduk creneHHON (PyHKIMU ¢ HaTypaJlbHBIM M IIeJIBIM MOKa3aTeseM, rpaduk KopHs n-
Ol creneHu Kak (yHKIIMHM 0OpaTHOM cTeneHn

— C HaTypaJIbHBIM IOKa3aTeJIeM;

— ONepHpOBaTh TMOHATHUSAMH: JIMHEHHAs, KBaJApaTWYHAS W JPOOHO-IWHEHHAas QYHKIHH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEIOBAHHE U TIOCTPOCHUE UX IPa(UKOB;

— CBOOOJHO OTEPUPOBATH IMOHATHUSMH: TIOKa3aTenbHas M Jorapudmudeckas (yHKIUH, HX
CBO#CTBA ¥ IpaMKH, UCIOIH30BATh UX TPAPUKH JUIS PEIICHHUS yPaBHEHUH;

— CBOOOJIHO OTIEPUPOBATH  TOHSATHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTH,

— OTIpe/ielIeHHne TPUTOHOMETPHYECKUX (DYHKIIMN YHCIOBOTO apryMeHTa;

— UCTOJB30BaTh Tpaduku (GYHKIWH IS UCCIENIOBAHHS IPOLECCOB W 3aBHCUMOCTEH TIpu
peleHnn 3a7ad W3 JPYruX YYeOHBIX TPEJAMETOB W pealbHOW JKW3HHW, BBIpaXaTh (QopMyIamMu
3aBHCHMOCTH MEXIY BeITHUNHAMH,

Havana MmaTeMaTH4ecKoOro aHajan3a:

— CBOOOJHO OTEpUPOBATh TMOHATHSAMHU: apupMeTHYecKass M TeOMETPHUYECKasl TPOTPeccus,
OeCKOHEYHO YObIBaIOIlas reoMeTpUYecKas Mporpeccus, JUHEHHBIH M HKCHOHEHUHAIbHBIA POCT,
(dbopmyIa CI0KHBIX IPOIICHTOB, UMETh MPECTABIICHHE O KOHCTAHTE;

— HCNOJb30BAaTh MPOTPECCHU MAJIS DPEUICHHMsS pealbHbIX 3aJad MPHUKIAJHOIO XapakTepa;
CBOOOJIHO ONEPUPOBATH MOHATHAMMU: MOCIEIOBATENBHOCTb, CIIOCOOBI 33aHUs MOCIE0BATEIBHOCTEH,
MOHOTOHHBIE W  OIPAHUWYEHHBIE  IOCIENOBATEIbHOCTH, IOHMMAaTb OCHOBBI  3apOXKICHUS
MaTEMaTUYECKOT0 aHaIN3a KaKk aHaJIn3a OECKOHEUHO MaJIbIX;

— CcBOOOJIHO ONEpPUPOBATh IMOHITUSAMHU: HENpPEPBIBHbIE (DYHKIMM, TOUYKU pa3pbiBa TIpaduxa
(dhyHKIIMH, aCUMITOTHI rpadrka QyHKITUH;

— CcBOOOJHO ONEpUpPOBaTh NOHATUEM: (YHKIMs, HENpepblBHAsT Ha OTpE3Ke, IPUMEHATH
CBOMCTBA HENPEPBIBHBIX (PYHKIMH U1 peLIeHUs 3a1a4;

— CcBOOOJIHO ONEPHPOBATH MOHATUSMU: IIepBasi U BTOpasi MPOU3BOAHbIE (QYHKIMH, KacaTelbHas
K rpaduKy QyHKIINH;

— BBIUUCIIATH IPOU3BOJHBIE CYMMBI, IPOM3BEICHUS, YACTHOIO U KOMIIO3ULUM JIBYX (YHKLUH,
3HATh MPOU3BO/IHbIE FIEMEHTAPHBIX (DYHKIIMMT;

— HCIMOJb30BATh T€OMETPUUYECKUNA U (PU3NUECKUI CMBICT POU3BOJHOM JUIsl peLeHHs 3a/1a4.

MHoKecTBAa M JIOTHKA:

— CcBOOOJHO ONEepUpOBaTh MOHATHUAMU: MHOXKECTBO, OINEpalMd HaJd  MHOXKECTBaMH;
UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Ajs OMUCAHUS PeaJIbHBIX MPOLIECCOB U SIBICHUM,
IIPU PELICHNH 33124 U3 IPYTUX Y4EOHBIX MPEIMETOB;

— CcBOOOJHO OHIEpUpOBaTh MOHATUAMHU: OINpENEIEeHUEe, TEeopeMa, YypaBHEHHE-CIEACTBUE,
CBOMCTBO MaTEMaTHYECKOI0 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIbHBIC YPAaBHEHHSI U HEPABEHCTBA.

K kxoH1y o0ydenus B 11 kjacce o0ydaromuiics MoIyduT CIEAYIOIINE IPEIMETHbIE Pe3yIbTaThl
10 OT/AENbHBIM TeMaM (eaepaibHOi paboueil mporpammsl yuyeOHOTO Kypca «AnreOpa M Hadajia
MaTeMaTU4YEeCKOTO aHaIU3a»:

Yuciia 1 BBIYUCICHHUA:

— cBOOOJIHO OINEpPUPOBATh MOHATUSAMH: HATypaJIbHOE U LIEJI0€ YHUCIIO0, MHOXKECTBA HATYpPaJIbHBIX
U LEJIBIX YHCell, UCTIONIb30BaTh MpU3HaKku AeaumocTy nenbix yucena, HOJl u HOK HatypanbHbIX yncen
JUISL peLIeHus 3a1a4, IPUMEHATh anroput™ EBkimnna;

— CcBOOOJIHO ONEpUpPOBATh MOHATHEM OCTaTKa MO MOJYJIIO, 3allUChIBATh HATypalbHbIE YHCIa B
Pa3IUYHBIX MO3UIIMOHHBIX CUCTEMaX CUMCICHHUS;



— CcBOOOJIHO OTIEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIIO K MHOXECTBO KOMIUIEKCHBIX YHCEl,
MPEJCTABIATh KOMIUIEKCHBIE YHCIa B alreOpandeckod M TPUTOHOMETPUUECKOH (hopMme, BBITIOIHATH
apu(pMeTHYECKHe OTIepaliy ¢ HUMHU U U300pakaTh HA KOOPAWHATHOM MJIOCKOCTH.

YpaBHeHusI 1 HepaBeHCTBA:

— cBOOOJIHO ONEPUPOBATh MOHATUAMH: UPPALMOHATBHbIC, IOKA3aTENbHbIC U JIorapu(MUIecKue
HEPAaBEHCTBA, HAXOUTh X PEUICHUSI C IOMOIIbIO PABHOCUIIbHBIX IEPEXO0B;

— OCYIIECTBJIATh OTOOP KOpHEH MpH PEUICHUH TPUTOHOMETPUYECKOIO YpaBHEHHS; CBOOOJHO
OTIEPHPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, IPUMEHATh HEOOXOUMbIE (POPMYIIBI ISt
pelIeHNs OCHOBHBIX TUIIOB TPUTOHOMETPUUECKHUX HEPABEHCTB;

— CcBOOOJHO OMEPUPOBATH MOHATHSMH: CHCTEMa M COBOKYIHOCTh YPaBHEHHH M HEPaBEHCTB,
PaBHOCHJIbHBIE CUCTEMBl U CHCTEMbI-CJIEJCTBUSI, HAXOAUTh DPELIEHUS CHCTEMbl U COBOKYIHOCTEH
panMoHaATBHBIX, UPPALMOHATBHBIX, TIOKA3aTEIbHBIX U JOrapU(PMHUUECKIX YPABHEHUH 1 HEPABEHCTB;

— pemiath palUoOHaJbHbIE, HUppalMOHAIbHBIE, IOKa3aTeibHble, Jorapupmuueckue u
TPUTOHOMETPUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COJIEpKAIlNe MOIYJIU U TTapaMeTphbl;

— MPUMEHATHh rpaduueckre METO/bl JJsl pelIeHHs] YpaBHEHUN U HEPAaBEHCTB, a TAKKe 3a/1ad C
napaMmeTpamu;

— MOJIENIMPOBATh peallbHbIE CUTYallUU Ha SI3bIKE alreOphl, COCTABISATh BHIPAYKEHUS, YpaBHEHUS,
HEpaBeHCTBA M HUX CHUCTEMbl [0 YCJIOBMIO 3a/a4yd, MHCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
HCII0JIb30BAHMEM ammapara ajareOpbl, HHTEPIPETUPOBATh MOJyUYEHHBIH PE3ybTaT.

DyHKIUHN U TPa@UKH:

— CTpPOUTh TpapuKud KOMMO3ULIMHU (YHKIHUHA C MOMOIIBIO 3JIEMEHTAPHOTO HCCIEIOBAaHUS U
CBOMCTB KOMIIO3UIINHU JABYX (PYHKIIMIA;

— CTPOUTH T€OMETpUYECKUE 00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha KOOPIUHATHOM MJIOCKOCTH;

— CBOOOJHO ONEPUPOBATH MOHATUSAMH: IPaQUKU TPUTOHOMETPHUUECKUX (PYHKIMM;, MPUMEHSThH
(GYHKIMM U1 MOJIETTMPOBAHUS M KCCIIEIOBAHUS PeabHBIX MPOIIECCOB.

Havajia MmaTeMaTH4eCKOI0 aHAJIM3A:

— HCIMOJb30BATh MPOU3BOJHYIO sl UCCIEOBAHNS (YHKIIMU HA MOHOTOHHOCTb M KCTPEMYMBI;

— HaXxoJuTh HanOoJblIee U HAaUMEHbIlIee 3HaUeHUs (PYHKIIUU HENPEPhIBHON HA OTPE3KE;

— HCIOJIB30BATh IIPOU3BOJHYIO JJISl HAXOXKACHUS HAWIYYIIEro PEeIIEHUs B NPUKIAJHBIX, B TOM
4HClIe COLMAIBHO-D)KOHOMHUYECKUX, 3aJaydax, IUIs ONPEICJICHHsA CKOPOCTH M YCKOPEHHs Ipolecca,
3aIaHHOTO (POPMYJION WU TpadUKOM;

— CcBOOOJIHO OIEpPUPOBATH MOHATUSAMU: NEpBOOOpa3Has, ONPEAEIEHHbIM MHTErpajl, HaxoAUTh
1epBoOOpa3HbIE AMEMEHTapHbIX (PYHKIMN U BBIYUCIIATH HHTErpai 1no Gopmyne Hetorona-JleiiOnuna;

— HaxoJuTh IUIOLIAJM IUIOCKMX (Uryp M OOBEMBI Tel C MOMOLIbIO MHTErpajga; HUMETh
IIPEJCTAaBICHUE O MAaTEMAaTUYECKOM MOJEIMPOBAHUM Ha MPUMEPE COCTaBJICHUs TU(PepeHIInanbHbIX
YpaBHECHUM;

— pewarh NPHUKIAHbIE 33Ja4d, B TOM YHUCIIE COLMAIbHO-3KOHOMHYECKOr0 M (PU3MUECKOro
XapakrTepa, CpeICTBaMU MaTeMaTH4ECKOT0 aHaJINn3a.

Kypc «I'eomerpus»
IlosicHuTeIbHAA 3aIMCKA

I'eomeTpus sBnsieTcss oAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpeHEro ooOiiero oopazoBaHusl,
TaK Kak 00ecrneynBaeT BO3MOKHOCTh U3YUYCHHUS TUMCUUILUINH €CTECTBEHHO -HAyYHOW HANPABICHHOCTH U
MpeIMeTOB TyMaHUTapHOro Iukia. Jlormueckoe MeliieHue, ¢GopMUpyeMoe TpU HU3y4EeHUU
00y4aronMMUCs TOHITUIHBIX OCHOB T€OMETPHH, MIPH JI0KA3aTeIbCTBE TEOPEM U MOCTPOCHHUH 1IETIOUKH
JIOTUYECKHUX YTBEPKJIECHUU NIPU PEUICHUU T€OMETPUUECKUX 3a/1a4, YMEHHUE BBIJIBUTAaTh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPHU PEIICHUH 33Jad €CTECTBEHHO-HAy4YHOI'O LMKIA, B
YaCTHOCTH (PU3UYECKHX 3a]1au.

[enb ocBoeHus MporpaMMbl yaeOHOTO Kypca «I eomeTpus» Ha yriyOJaEHHOM YpOBHE - pa3BUTHE
WHIUBUAYAIBHBIX CIIOCOOHOCTEH OO0YyYaromMxcsl MpH HM3yYEHUU TEOMETPHUM, KaK COCTaBIISAIOIICH
npenMeTHoil obmactu  «MaTtematuka W HHpOpMATHKa» depe3 oOOecreueHHe BO3MOXKHOCTH
MpUOOpEeTEeHUsT ¥ HCIIONB30BaHMsS OoJliee TIYyOOKHMX TEeOMETPUYECKUX 3HAHUW U JIEHCTBUH,



ceun(UYHBIX TEOMETPHHM, M HEOOXOAMMBIX JUIS YCIEHIHOTO NpodecCHOHaNbHOro 00pa3oBaHus,
CBSI3aHHOTI'O C UCIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMH 3aJja4aMH Kypca T€OMETPUU Ha YriyOJEHHOM YpPOBHE, PACHIMPSIOIIMUMHU H
YCUIIMBAIOLIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIOTCS:

— pacHIMpeHHe MPEACTAaBICHHUS O TEOMETPUHU KaK YaCTH MHUPOBOM KyIbTYpHl U (POPMHpPOBAHUE
OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOILIUM MHUPOM;

— (dopMuUpOBaHHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QHUrypax Kak O BaKHEHIINX
MaTeMaTUYECKUX MOJEJSAX, MO3BOJISIIOIIMX ONHUCBHIBATH M M3y4aTh Pa3HbIE SIBJICHUS OKPYXKAIOIIETO
MUpa, 3HaHHE NOHITUHHOTO annapara 1o pasjaeny «CrepeomeTpus» yueOHOro Kypca reOMEeTpuu;

— (dopMUpOBaHHE YMEHHUS BIIQJECTh OCHOBHBIMH TOHSITHSAMHU O NMPOCTPAHCTBEHHBIX (UTypax H
UX OCHOBHBIMHU CBOWCTBaMH, 3HaHHE TeopeM, (POpMysl 1 YMEHUE UX MPUMEHSThb, YMEHUS JOKa3bIBaTh
TEOPEMBI M HaXOJUTh HECTAaHAAPTHBIE CIOCOOBI PELICHUS 3a/1a4;

— (¢dopMupoBaHME YMEHHS pACIO3HABaTh Ha YEPTEXKaxX, MOJEIAX M B pPEATbHOM MHpe
MHOTOTPaHHUKH U TeJia BPAILLEHHs, KOHCTPYUPOBATh F€OMETPUUECKUE MOJIENH;

— (opmupoBaHUE MOHUMAHMS BO3MOXHOCTH aKCMOMAaTHYE€CKOTO MOCTPOCHUS MaTEMaTUYECKUX
Teopuii, GopMUPOBaHNE IOHUMAHUS POJIM AKCHOMATHKHU IIPU MPOBEICHUH PACCYXKIECHUM;

— (opmupoBaHuE yMEHHUS BIaJE€Th METOJIAMU JI0Ka3aTENbCTB U AJITOPUTMOB PEILIECHU I, YMEHUS
UX TIPUMEHATD, IPOBOIUTH JOKA3aTeNbHbIE PACCYKICHHS B XOJ€ PEUICHUS CTEPEOMETPUUECKHX 3a/1a4
U 3a7a4 C MPAKTUYECKUM COJAEpKaHHEM, (OPMHUpPOBAHUE MPEJCTaBICHUS O HEOOXOIUMOCTU
J0Ka3aTeNbCTB IMpU OOOCHOBAHWM MaTE€MaTHUYECKUX YTBEPKACHUW W POJM aKCUOMATHKU B
MIPOBEJICHUH JI€JYKTUBHBIX PACCYXKICHUM;

— pa3BUTHE U COBEPLICHCTBOBAHME MHTEJUIEKTYaJIbHBIX W TBOPYECKHUX CIOCOOHOCTEH
oOyuaronuxcs, Mo3HaBaTeIbHONW aKTUBHOCTH, UCCIIEIOBATEIbCKMX YMEHUN, KpUTUYHOCTH MBIILIICHUS,
MHTEpeca K U3Y4EeHUI0 T€OMETPUH;

— (opmupoBanue (YHKIIMOHATBLHOW TPAaMOTHOCTH, pEJIEBAHTHOM T'€OMETpPHU: YMEHHS
pacrno3HaBaTh IMPOSBIECHUS T€OMETPUUYECKUX IMOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B peasibHBIX
KU3HEHHBIX CUTYallUsIX U MPU U3YUYEHUU APYrUX y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTENH U
3aKOHOMEPHOCTEH, MOJETUPOBAaHUS pEalbHBIX CUTYyallui, HCCIEIOBAaHUS IOCTPOCHHBIX MOJENeH,
MHTEPIIPETAINH MTOJTyYEHHBIX pe3yJIbTaTOB.

OCHOBHBIMH COJIEp)KAaTEeIbHBIMU JIMHUAMH ydeOHoro Kkypca «l'eomerpusi» B 10-11 kimaccax
apisioTcs: «[IpsiMple W MIIOCKOCTH B MPOCTpaHCTBe», «MHOrorpaHHukn», «Tema BpameHUs»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «J/BIKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe B DPI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH MOHATHIME,
PEJIEBAaHTHBIX T'€OMETPUU Ha YriyOnéHHoM ypoBHe oOyueHus B 10-11 kiaccax, OTHOCHUTCS KO BCEM
CoJIepKaTeIbHBIM JTUHUSAM y4eOHOro Kypca, a (GOopMHUpOBaHME JIOTUYECKUX YMEHHIl pacrpenensiercs
HE TOJBKO IO COJEpPXKATENbHBIM JUHUSM, HO U 1o roaaM oOydenus. Conep:kaHue oOpa3oBaHMA,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaraM ocBoeHus DenepanbHON paboueil mporpammsl,
pacnpeeéHHBIM 10 rojaM oOydeHusl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHIMIHATIBGHEIM ~ BOIpOcaM  oOydaromuecs oOpamlaiuch HEOJHOKPATHO. OTO  MO3BOJISIET
OpraHM30BaTh OBJAJICHUE TEOMETPHUYECKUMM TOHATUSIMHU UM HaBBIKAMHM I[OCIIEIOBATEIBHO U
MOCTYNATENbHO, C COONIOIEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOMIYIO
CUCTEeMY TE€OMETPUYECKUX MPEJACTaBICHUN OO0yJarommuxcs, pacmmpss W yriayonsas eé€, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBS3H.

[lepexon K M3y4EHHIO TEOMETPUM Ha YIIyOJIEHHOM YpPOBHE IMO3BOJISIET: CO3AATh YCIOBUS IS
muddepenunanuu o0y4eHus, MOCTPOSHUS UHINBUYaTIbHbIX

o0Opa3oBaTeNbHBIX  MpOTpaMM, oOecneuuTh YriyOn€HHOE M3ydeHHEe TeOMETPUU  Kak
cocTaBisoneil yuebHoro npeamera «MaTeMaTHuKay;

MOJTOTOBUTh OOYYAIOUIUXCS K NPOJOJDKEHMIO M3Y4YEeHUS MaTeMaTHKH ¢ Y4€ToM BbIOOpa
Oyaymelt mnpodeccun, obecrieunBas NPEEMCTBEHHOCTh MeXAy OOMMM U  MpogdeccCHOHATBHBIM
oOpa3oBaHUEM.

OOmiee yuCIO YacoB, PEKOMEHJIOBAHHBIX IS M3ydeHHMs ydyeOHoro kypca «l'eomerpus» Ha
yriyoiaeHHoM ypoBHe - 204 yaca: B 10 kiacce - 102 yaca (3 vaca B Henento), B 11 kiacce - 102 gaca (3
yaca B HEJIEIIO).

Coaepixkanue 00yueHust



10 kaacc.

IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBeE.

OcHoBHbIE IOHATHA cTepeoMeTpun. Touka, npsimasi, IIOCKOCTb, IPOCTPAHCTBO.

[lonsiTne 00 aKCHMOMATHYECKOM TIIOCTPOCHHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX.

B3aumHOe pacnosio’)keHue NpsIMbIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS, MapajulejbHble U
CKpeluBamomuecs npsmele. [IpusHaku ckpemuBaroomuxcs npsaMbiX. llapamienbHocTh NpsAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE: NapauIeIbHbIE IPSIMbIE B IPOCTPAHCTBE, NAPAJUIEIBLHOCTD TPEX MPSAMBIX,
NapajuleIbHOCTh NpSAMOW W 1IockocTu. [lapannenbHoe M LEHTPaJbHOE IPOEKTHPOBAHUE,
n3zobpaxxenue ¢uryp. OCHOBHBIE CBOMCTBA MapajuIeIIbHOTO MPOeKTHpoBaHus. M3o0paxenue guryp B
NapajuleIbHOM MPOEKUHUU. YTIJIbl € COHANpaBICHHBIMU CTOPOHAMH, YIrojl MEXAYy HpsIMbIMU B
npocrpancTee. [lapamienbHOCTh TJIOCKOCTEW: MapajjIeibHbIE IJIOCKOCTH, CBOMCTBA MapalilelIbHBIX
wiockocteit. [Ipocreiiie mpocTpaHCTBEHHBIE (UTYpPHl Ha IJIOCKOCTH: TETPadap, Mapajuiesenure],
MOCTPOEHUE CECUCHUM.

[lepnieHIUKyYNIApHOCTh MPSAMON M TUIOCKOCTU: TNEPHEHIUKYISPHBIE MPSIMbIE B IPOCTPAHCTBE,
MpsIMbIE MapajUIeNIbHbIE U NEPIIEHIUKYIISIPHBIE K IUIOCKOCTH, IPU3HAK MEPHIEHAUKYISIPHOCTH MPSAMOI U
IJIOCKOCTH, TeOpeMa O IpPSIMON MEPHEeHAUKYISIPHON IMIOCKOCTH. OpTOroHalbHOE MPOEKTHPOBAHHUE.
[lepnieHiuKynssp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHME OT MHPSIMOH [0
IJIOCKOCTH, MPOEKIUS PUTYpHI HA MJIOCKOCTh. [lepneHaAuKyIsIpHOCTh MI0CKOCTEH: MPU3HAK

MEePIEHANKYIISIPHOCTH JIBYX INIOCKOCTE. TeopeMa o TpEX nmepneHauKyispax.

VYTIBl B IPOCTPAHCTBE: YrOJI MEKY NMPSAMOU U IJIOCKOCTBIO, IBYTPAHHBIN yroJ1, JMHEUHBIA YO
JBYTPAHHOTO yria. TpéXrpaHHbIl U MHOTOTpaHHble yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOI'PAaHHOTO
yria. CBOMCTBA IJIOCKUX U JIBYTPAHHBIX YITIOB TPEXTPaHHOTO yria. TeopeMbl KOCHHYCOB U CUHYCOB
IUIsl TPEXTPAHHOTO YyIia.

MHOrorpaHHHMKH.

Bunpl MHOTOrpaHHUKOB, pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yrosbHas npusma, npsmas u
HaKJIOHHAsl MPU3MbI, OOKOBasi W MOJIHAs MOBEPXHOCTH Mpu3Mbl. [lapannenenumnesn, nNpAMOYroabHBIN
napajuiesienuien U ero cBoWcrtBa. Kparwaiiiive myTd Ha MOBEPXHOCTM MHOTOTpaHHHMKA. Teopema
Oiinepa. [IpoctpancrBennas teopema Iludaropa. [Tupamuaa: n-yronapHas mupamuia, MpaBUIbHAS H
yceu€HHasi nupamubl. ColicTBa péOep W OOKOBBIX TpaHel MpaBWIbHOW mupaMupbl. [IpaBuibHBIC
MHOTOTPaHHUKHU: MPAaBUJIbHAS MIPU3Ma U NpaBWIbHAS MUPAMU/IA, IPABUIIbHAS TPEYrojabHas NUpamMuaa
U MpaBUJIBHBIN TeTpadap, KyO. [IpencraBienre o mpaBUIbHBIX MHOTOTPaHHUKAX: OKTAdIp, A0JEKa AP
U UKOCAdP.

Borunicnenue »1eMEHTOB MHOTOIPAHHUKOB: pE&Opa, nuaroHanu, yribl. [lnomans GoxoBoit
MOBEPXHOCTU W TOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI, IUIOIIAAL OCHOBaHUI, TeopeMa 0 OOKOBOU
MOBEPXHOCTU NpsAMON mpusMbl. [lnomaab OOKOBON MOBEPXHOCTH W TOBEPXHOCTH MPaBUIbHON
MAPaMU/Ibl, TEOpPEMa O IJIOAAN YCEUYEHHON TUpaMUIbl.

CummeTrpusi B IPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUM MPABWIbHBIX MHOTOI'PAHHHMKOB.
CummeTpus B IPaBUJIBHOM MHOTOTPAaHHUKE: CUMMETPHUSI MapajuieNenuIiea, CAMMETPHUSI PABUIIbHBIX
MIPU3M, CHMMETPHUSI IPABUIILHON TUPaAMU/IBL.

BexkTopbl 1 KOOPANHATHI B IPOCTPAHCTBE.

[loHATHSA: BEKTOp B IMPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHbI€, COHAIIPaBJICHHBIE U TPOTUBOIIOJIOKHO HANPABIECHHBIE BEKTOPbI. PABEHCTBO BEKTOPOB.
JlelicTBUsSL C BEKTOpaMHU: CIIOKEHUE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOpPOB,
YMHOXEHHE BeKTOpa Ha uuciio. CBOKCTBA CIIOKEHHsSI BEKTOpPOB. CBONCTBA YMHOXKEHHUSI BEKTOpa Ha
gucio. [loHsaTue komIutaHapHsle BekTOpbl. IIpu3Hak koMImutaHapHOCTH TpEX BekTOpoB. IIpaBumio
napajuienenunena. TeopeMa O pasjoKEHUU BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpsamoyronpHas cucreMa koopauHar B mpocrpaHcTBe. KoopamHatel BekTtopa. CBs3b MEXAY
KOOpJIMHATaMH BEKTOPA U KOOPAMHATAMM TOUYEK. YTOJ MEXIy BekTopamu. CKalIpHOE IIPOU3BENCHUE
BEKTOPOB.



11 kaacc.

Tena ppauienus.

[lonsTHs: UMIMHApPUYECKAs IOBEPXHOCTb, KOHHMYECKAas MOBEPXHOCTb, cdepuueckas
MOBEPXHOCTh, OOpasylolue noBepxHocTed. Tena BpallleHHs: HMWIMHIP, KOHYC, YCEUEHHBIA KOHYC,
cdepa, map. Bzammuoe pacnosoxenue cdepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3Béprka mmnmHapa u KoHyca. CuMMerpus cdepsl u
mapa.

O6wvém. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYrOJIHHOTO
napajuiesienunesaa u cieacTsus u3 He€. OObEM NpsSMON U HAKIIOHHOW MPU3MBbI, HWIMHIPA, TUPAMUIbI
u KoHyca. O0BEM mapa v IIapoBOTO CETMEHTA.

KomOunammm Ten BpamieHuss 1 MHOTOTPaHHUKOB. [Ipu3ma, BnmcaHHas B LWJIMHIP, OTMCAHHAS
oxojio nuiuHapa. [lepeceuenne cdepsl u mapa ¢ wiockocTeio. Kacanue mapa u chepsl mIocKoCThIO.
[ToHsiTHE MHOTOTPAaHHHKA, OTIMCAHHOTO OKOJIO Cepbl, chepbl, BMUCAHHOW B MHOTOTPAHHUK HIIH TEJIO
BpaIllCHHUS.

[Inomaas MOBEPXHOCTH UWIMHApa, KOHyca, miomaab chepsl m e€ yactedl. Ilomobue B
npocTtpanctBe. OTHOIIEHHE 00BEMOB, TUIONIAACH MOBEpXHOCTEN NoM00HBIX Guryp. [Ipeodbpazoanue
noaobusi, romorerus. PemieHwe 3agauy Ha IJIOCKOCTH C MCIOJIb30BAaHHUEM CTEPEOMETPUUYECKHUX
METO/IOB.

[TocTpoeHnue ceueHUl MHOTOTPAHHUKOB M TEJ BpAlllEHUs: CEYEHUS LWIMHJpa (MapajjieNbHO U
MEePIEeHIUKYIIIPHO OCH), CEYEHHs KOHYyca (IapajuieIbHOE OCHOBAHUIO M MPOXOAIEe Yepe3 BEPIINHY),
CeYeHHs 1Iapa, METOJIbl MOCTPOCHUSI CEYEHUIT: METOJ CJIEZ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS,
METO/1 IEPEHOCA CEKYIIEeH MI0CKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBeE.

Bekropsl B mpoctpancTBe. Onepanuy HaJl BEKTOpaMH. BEKTOpHOE YMHOXEHUE BEKTOPOB.
CBoiicTBa BEKTOpHOro YyMHOXeHus. lIpsmoyrosbpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoxkenue BekTopa mo Oasucy. KoopamHaTHO-BEKTOpHBIM METOJA MpU
pELIeHUH TeOMETPUUYECKUX 3a/1ad.

JBuKeHHUsI B MIPOCTPAHCTBeE.

JIBmwxenusi mpoctpancTBa. OtoOpaxenus. J[BrwkeHuss u paBeHCTBO ¢uryp. OOmme cBoicTBa
JNBWO)KEHUW. Buabl JIBMXKEHUN: NapaJUiebHbIA MEPEHOC, LEHTpAJbHAs CHUMMETpPHS, 3€pKajbHas
CUMMETpHsI, TTIOBOPOT BOKPYT TipsiMoii. [IpeoOpazosanus mogoous. [Ipsmas u chepa Diinepa.

IIpenmeTHble pe3yJibTaThI

K konity 10 kiacca oOydaromuiicss HAyquTCs:

— CBOOOJHO OMEpUpPOBATh OCHOBHBIMU MOHSTHUSAMU CTEPEOMETPUM IPH PEUICHUH 3a1ad U
MIPOBEJICHUN MaTEeMaTUYECKIX PACCYKICHUI;

— MPUMEHSATh aKCUOMBI CTEPEOMETPUM U CIEJICTBUS U3 HUX MPU PEHICHUH TeOMETPUYECKHX
3azay;

— KiIaccupUIUpPOBaTh B3aUMHOE PACIOJIOKEHUE TMPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTRE;

— CBOOOJHO OMEpUpOBaTh MOHATUSMHU, CBS3aHHBIMH C YrJlaMd B TPOCTPAHCTBE: MEXIY
MPSIMBIMU B MIPOCTPAHCTBE, MEXTY MIPSIMOU U TIOCKOCTBIO;

— CBOOOJHO OMEpUPOBATH MOHSATHSIMH, CBS3aHHBIMH C MHOTOTpaHHUKAaMH; CBOOOJHO
pacmo3HaBaThb OCHOBHBIE BHUJbBl ~MHOTOTPAaHHHKOB (IpU3Ma, NHpamMuia, MOPsIMOYTOJbHBIN
napajuienenumnesn, Kyo);

— KiaccuuIUpPOBaTh MHOTOTPAaHHUKH, BBIOMpash OCHOBaHHUA Ul Kiaccudukamnuu;, cBoOOJIHO
OIEpUPOBATh NOHATHUAMH, CBA3aHHBIMH C CEYEHHEM MHOTOTPAaHHHUKOB IUIOCKOCTBIO;

— BBINOJIHATh MNapajlieNIbHOE, LEHTPAJbHOE M OPTOTOHAJIbHOE MPOEKTHpPOBaHUE GUIYp Ha
IUIOCKOCTD, BBIIOJHATH N300paXkeHHsl (pUryp Ha MioCKOCTH;

— CTPOUTH CEYEHHS] MHOTOTPAHHUKOB pa3NIUYHBIMU METOJAaMHU, BBITIONHATH (BBIHOCHBIE)
IUTOCKUE YePTEeXU U3 PUCYHKOB IPOCTHIX 00BbEMHBIX (PUTYp: BUJI CBEpXY, COOKY, CHU3Y;

— BBIUUCIIATH IUIONA/IM IOBEPXHOCTEH MHOTOIPaHHUKOB (IIPU3Ma, MUpaMKJia), TeOMETPUUECKUX
TeJl C MpUMEHEHUeM (popmy;

— CcBOOOJIHO OINEPHUPOBATH MOHATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh
CUMMETPHH, LIEHTP, OCh U MIOCKOCTh CUMMETPHUHU (PUTYPHI;



— CBOOOJIHO OIEPHPOBATH TOHSATHUAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

— BBINOJIHATH JEHCTBHS HAJl BEKTOPAMH;

— pemlaTth 3aJa4d  Ha JIOKA3aTeIbCTBO MATEMATHYECKMX OTHOLIEHUHM M HAaxOXKJEHUE
F€OMETPUUYECKUX BEJIMYMH, IPUMEHSAS W3BECTHBIE METOJbl IIPUM PEIICHMM MAaTeMaTHYECKHX 3anad
MIOBBIIIEHHOTO U BBICOKOT'O YPOBHSI CJIOKHOCTH;

— MPUMEHATh NPOCTEHINNE IPOrpaMMHBIE CpPEACTBA W AIEKTPOHHO-KOMMYHUKAILIMOHHBIE
CUCTEMBI IIPH PEUIEHUHU CTEPEOMETPUUECKUX 3a1a4;

— W3BJIEKaTh, NPeoOpa3oBbIBATh U HHTEPIPETUPOBATH MH(OPMALMIO O IPOCTPAHCTBEHHBIX
reOMETPUUECKUX (Urypax, MPEACTaBICHHYIO HAa YEPTEKAX U PUCYHKAX;

— INPUMEHATH IIOJY4YCHHBbIE 3HAHUSA Ha IPAKTHKE: CPAaBHUBAaTh M AaHAIM3UPOBATh PEaJIbHBIC
CUTyalluM, NPUMEHATb H3YyYCHHbIE IIOHATHUA B IPOLECCE IIOMCKA PEIICHHUS MaTeMaTHYeCKU
chOopMyIUpOBaHHON MpOOJIEMBbl, MOJEIUPOBaTh peajbHbIE CHUTYyallUM Ha S3bIKE TIE€OMETPUH,
HCCIEN0BaTh IOCTPOCHHBIE MOJEIM C HCIIOJIB30BAHUEM TI'€OMETPUYECKHX IIOHATHM U TEOPEM,
anmaparta anreOpbl, pelmaTh MPAKTUYECKHUE 3a/ladM, CBS3aHHbIE C HAXOXKJIEHUEM T'€OMETPHUUECKUX
BEJINYUH;

— HMETh NpPEJCTaBICHHUS 00 OCHOBHBIX JdTamax pPa3BUTUS I'€OMETPUM KaK COCTaBHOM YacTH
(GbyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

K xoniy 11 kiaacca oOydaromuiicss HAQyIUTCs:

— CBOOOJIHO OIEPUPOBATH MOHITHIMH, CBS3aHHBIMH C IFUIMHIPUYECKON, KOHHYECKOH U
cepuIecKoil MOBEPXHOCTIIMH, OOBICHATH CIIOCOOBI TTOJTyYCHHUS,

— ONEPHUPOBATH MOHATHIMH, CBSI3aHHBIMU C TEJIAMU BPAICHUS: IIUIHHIPOM, KOHYCOM, Chepoit
1 TI1apoM;

— pacrno3HaBaTh Tejia BpauleHus (IWIMHApP, KOHyC, cdepa W map) U OOBSICHATH CHOCOOBI
MOJIy4EHUS TeJl BpaIllCHUS;

— KJIaccHupUIIMPOBATH B3aMMHOE PACIIOI0X)eHNE Chephl U IMIIOCKOCTH;

— BBIYHCIIATH BEJIMYUHBI JIEMEHTOB MHOTOTPAaHHUKOB M Te€J BpalleHHs, 00bEMBI U IJIOUIAAN
MOBEPXHOCTENH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TEJ C MPUMEHEHHEM (popMyIt;

— CBOOOJHO OMNEpUPOBATH MOHITHSIMH, CBS3aHHBIMH C KOMOWHAIMSMHU TeNl BpallleHus |
MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B cdepy W oOmMcaHHBIA OKoJo cdepwl, cdepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIM TEJIO BpallCHHUS;

— BBIYHCIIATH COOTHOLICHHS MKy TUIOMIAIIMU MTOBEPXHOCTEH U 00bEMaMU MMOJOOHBIX TE,

— u300paxkaTh u3ydaemble (UTYpPHI, BBINOJHSITH (BBIHOCHBIC) IIOCKUE YEPTEKU M3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUSI TEJ BPAILLCHHUS;

— U3BJIEKaTh, MHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HMH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUrypax, MpeJCTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

— CcBOOOJHO ONIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

— BBITIOJIHATH OTEPAIH HaJl BEKTOPAMU;

— 3aJ1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPHHAT;

— peliath TeOMETPUYECKHE 3a/1a4ll HAa BBIUYMCICHHE YIJIOB MEXKAY MPSIMBIMU U TUIOCKOCTSIMH,
BBIYHCIICHUE PpACCTOSHUNA OT TOYKM JO TUIOCKOCTH, B II€JIOM, Ha TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a IIPU PELICHUH;

— CBOOOJHO OMNEpUPOBATh MOHATHIMH, CBS3aHHBIMH C JBW)KCHHEM B IPOCTPAHCTBE, 3HAThH
CBOMCTBA JIBMKCHUM;

— BBITIOJIHATH U300paKeHHsI MHOTOTPaHHUKOM M TeJ BpallleHHUs MpU MapauieTbHOM MepeHoce,
LEHTPATBFHOW CUMMETPHH, 3€PKATbHONW CUMMETPHUH, MPU TIOBOPOTE BOKPYT MPSIMOiA, TpeoOpazoBaHus
oI00us;

— CTPOUTH CEYEHHS] MHOTOTPAHHUKOB W T BpALICHHs: CEUEHHUs LUIMHIApa (MapaiienbHO U
MEePIEHIUKYISIPHO OCH), CEYCHHsI KOHYyca (MapauielbHOe OCHOBAHHIO M MPOXOAIIEe Yepe3 BEePIINHY),
CeueHUs 11apa;

— UCMOJb30BAaTh METOJBl MOCTPOEHHS CEUEHHWI: METOJ CJel0B, METOJ BHYTPEHHETo
MIPOEKTUPOBAHHUS, METO/I TIEPEHOCA CEKYILEH MIIOCKOCTH;



— JI0Ka3bIBaTh FT€OMETPUYECKUE YTBEPKACHUS;

— OPUMEHSATh TEeOMETpHuYecKHe  (akThl JUIS  pEeIIeHUs  CTEPeOMETPUYECKHX  3ajad,
npeamnojararommx HCECKOJBbKO MIaroB peuICHHsA, CCJIHM YCIIOBUA MPUMCHCHUSA 3aJlaHbl B SIBHOU H
HesIBHOM (hopme;

— pemarb 3aJaud  Ha JI0OKA3aTEJIbCTBO MAaTEMAaTHYEeCKUX OTHOUICHMH U HaXOXICHUE
TCOMETPHUUCCKUX BCINYHNH,

— IPUMCHATH MPOrpaMMHBIC CPCACTBA W DJJICKTPOHHO-KOMMYHUKAIWMOHHBIC CHCTCMBbI IIpHU
pEILIeHIH CTEPEOMETPUIECKUX 3a/1a4;

— IMPUMCHATH IOJYYCHHBIC 3HAHHA HA IPAKTUKEC: CpaBHUBATb, aHAJIU3UPOBATHL W OLICHHBATDH
PCAJIbHBIC CUTyalllU, IPUMCHATHL H3YUCHHBIC INOHATHA, TCOPCMBI, CBOMCTBa B nmponecce IonucCKa
pEIICHUsS MaTeMaTHYeCKd CPOPMYITUPOBAHHON MPOOIEMBbI, MOJCIUPOBATh PEaTbHBIC CUTYAIlMH Ha
SA3BIKC T'COMETPHUH, UCCIICA0BATHL ITOCTPOCHHBIC MOJCIIN C UCIIOJIB30BAHUCM I'COMETPHUICCKUX MMOHSATHH
W TeopeM, ammapara anreOpbl, pemaTh TNpPAaKTHYEeCKHe 3a7adyd, CBSI3aHHBIE C HAaX0XKICHHEM
TCOMETPUUICCKUX BCINYHH,

— HMCTb HPCACTABJICHUA 00 OCHOBHBIX 3Tamax pa3sBUTUA TCOMETPHUH KakK COCTaBHOM YacTH
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

Kypc «BeposiTHOCTb M CTATHCTHKA)
IHosicHuTeIbHAA 3anKCKA

VYueOHblii Kypc «BepoiTHOCTL M CTATHMCTHKA»  YIIyOJIEHHOTO YpOBHS  SBIISETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca YriyOlIEHHOrO YpOBHS Ha YPOBHE
cpenHero o0miero oopazoBaHus. YUeOHbIN Kypc IpeaHazHadyeH uid GopMUpoBaHus y oOydarouuxcs
CTaTHUCTUYECKON KyJIbTypbl W TOHUMAHUS POJM TEOPUU BEPOSTHOCTEH KaK MaTeMaTH4YeCKOIro
MHCTPYMEHTA Uil W3y4eHUs CIy4daillHBIX COOBITHMH, BeMMYMH M mpoueccoB. [lpu u3ydeHun kypca
oOoramaroTcsi NpPeACTaBICHUs OOy4aroIMXCsl O METOJAX MHCCIEOBAHUS H3MEHYHMBOIO MHUpa,
pa3BUBaeTCsl MOHUMAHHWE 3HAYMMOCTM M OOIIHOCTH MAaTeMaTHYEeCKUX METOJOB IO3HAHUS Kak
HEOTHEMJIEMON YaCTH COBPEMEHHOTI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Copneprkanue yueOHOTO Kypca HalpaBJIEHO Ha 3aKpEIJICHUE 3HAHUMH, TIOTy4EHHBIX [IPU U3Y4EHUH
Kypca Ha ypOBHE OCHOBHOIO 00IIero o0pa3oBaHMs, U Ha pa3BUTHE INPEJICTABICHUM O CIydailHbIX
BEJIMYHMHAX M B3aUMOCBS3SIX MEXKIYy HAMH Ha BaXXHBIX IPUMEPAxX, CHOXKETBI KOTOPBIX IOYEPIIHYTHI U3
OKpyXarolero Mupa. B pesynbrate y oOydaromuxcs IOJKHO c(HOPMUPOBATHCS MPEACTABIECHUE O
HauboJsiee yNOTpeOUTENbHBIX M OOMIMX MaTEeMAaTUYECKUX MOJEISAX, HCIONb3YEMbIX Ul OIMCAHUS
aHTPOIIOMETPUUECKUX U JIeMOrpaUuecKuX BEIUYMH, OTPELIHOCTEN B pa3IMyuHbIe poJa U3MEPEHUsIX,
JUIUTENILHOCTH 0€30TKa3HOM paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUH M
poreccoB B oOmecTBe. YueOHBIH Kypc sBisercss 0a30il  [uii  OCBOEHHS BEpPOSTHOCTHO-
CTaTUCTMYECKMX METOJI0B, HEOOXOAUMBIX CHELMAINCTaM HE TOJIBKO MHKEHEPHBIX CIELUAIBHOCTEM,
HO TaKXe COLHUAIbHBIX U ICHUXOJOTHYECKUX, MOCKOJBbKY COBPEMEHHBbIE OOIIECTBEHHbIE HAyKU B
3HAYUTENbHON Mepe UCIOJIb3YIOT alnapar aHajin3a 0oJbIINX JaHHbIX. LleHTpanbHy0 YacTh y4eOHOro
Kypca 3aHUMaeT OOCYyXJeHuEe 3aKoHa OOoJIbIIMX Yucel - (yHIAMEHTAIbHOTO 3aKOHAa IMPHUPOJIBI,
MMEIOILEro MaTeMaTHYeCKyI0 (hoOpMaIn3alHio.

B cootBercTBMM ¢ yKa3aHHBIMU ILIEJSIMH B CTPYKType yueOHOro kypca «BepostHocTh u
CTaTUCTHKa» Ha yriIyOJIEHHOM YPOBHE BbIJEICHBI OCHOBHBIE co/eprKaTeNbHble JInHUK: «CiydaiiHble
COOBITUS U BEpOATHOCTH» U «CilydaiiHble BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEI».

IToMHMO OCHOBHBIX JIMHUH B Y4€OHBIM KypC BKJIIOYEHBI 3JIEMEHThI TEOpUM I'padoB U TEOPUU
MHOJKECTB, HEOOXOIMMBbIE /sl HOJHOLEHHOTO OCBOCHMS MaTepuana JaHHOrO y4eOHOro Kypca Hu
CMEXHBIX MaTeMaTHUYECKUX YU€OHBIX KypCOB.

Conepxanne mauHMM «CiydaiiHple COOBITUSI U BEPOSATHOCTH» CIY)KUT OCHOBOM JJIs
(dbopMupoBaHUs MPEACTABICHUNA O paclpelieIeHUH BEPOSTHOCTEH MEXAy 3HAYCHMSIMHU CIIydailHbIX
BEIMYMH. BakHyr0 4acTb B ATOW COJAEP)KATENbHON JIMHUM 3aHUMAET U3Yy4EHHE I'€OMETPHUYECKOro U
OMHOMMAJIBHOTO paclpe/ielleHui 1 3HAaKOMCTBO € UX HETPEpPhIBHBIMU aHAJIOTAMH - TIOKa3aTeIbHBIM U
HOPMAaJIbHBIM paclpeAcIcHUsIMU.

Tembl, cBs3aHHBIE C HENPEPBIBHBIMU CIIy4allHBIMH BEJIMYMHAMU U paclpeAcieHUsIMH,
aKIEHTUPYIOT BHUMaHUE OOYYaIOIIMXCSl HAa ONMUCAHUM U M3YYEHUU CIy4alHBIX SBJICHUN C MOMOIIBIO



HenpepbIBHBIX  QyHKIMI. OCHOBHOE BHHMMAaHHE YACISACTCS IIOKA3aTEIbHOMY W HOPMAJIbHOMY
pacrpeeeHusIM.

B y4eOHOM Kypce mpeaycMaTprBaeTcsi 03HAKOMHUTEIBHOE U3YYCHHE CBSI3U MEXKITy CIy4ailHBIMHU
BEITMYMHAMH W OMKCAHUE ITOU CBS3U C MOMOIIBI0 KO3()(PHUIIMEHTa KOPPENISIHA U €r0 BBIOOPOYHOTO
aHajora. DTH 3JEMEHThI COJEp>KaHMs Pa3BUBAIOT TeMy «JluarpamMMbl pacceMBaHUA», U3YYEHHYIO Ha
YPOBHE OCHOBHOT'O 00I11€r0 00pa3oBaHMs, U BO MHOTOM OIMPAIOTCS HA CBEJICHUS U3 KypCOB alreOpsl U
TeOMETPUH.

Emé omun sneMeHT cojaep)KaHHs, KOTOPHIM NpemiaraeTcss Ha O3HAKOMHUTEIBHOM YPOBHE -
MOCIIEIOBATEIIbHOCTh CIIyYailHBIX HE3aBUCHMBIX COOBITHI, HACTYMAIOMIMX B EIWHUIY BPEMEHHU.
O3HakoMJIEHHE C pacIpeelieHueM BEpOSITHOCTEH KOJMYECTBA TAKUX COOBITUH HOCUT Pa3BUBAOIIMIA
XapakTep M SBISETCA AaKTYaIbHBIM Ui OyaymMX aOWTypHUEHTOB, NOCTYNAIOMIMX Ha Y4eOHBIC
CIICHUAJIBHOCTHU, CBA3aHHBIC C O6HICCTB€HHI)IMI/I HayKaMH, TICUXOJIOTHEH U YIIPaBJICHUCM.

OOmiee 4ymciio 94acoB, PEKOMEHIOBAHHBIX IS HM3Y4YEHHUS Y4eOHOTo Kypca «BeposTHOCTH U
CTAaTUCTUKa» Ha YIIyOJIeHHOM ypoBHE - 68 wacoB: B 10 kiacce - 34 uaca (1 yac B Henmento), B 11
kiacce - 34 yaca (1 yac B Hezemo)

Coaep:xkanue o0yueHust
10 knacc

I'pad, cBsa3ubIil rpad, mytu B rpade: mukisl U renu. CteneHs (BaIGHTHOCTH) BEepIIUHBL. [ padb
Ha IJIOCKOCTH. [[epeBps.

CnyuvaiiHble SKCIIEpUMEHTBI (ONBITBI) M ClydyallHble COOBITHA. OJEMEHTapHble COOBITHSA
(ucxonwr). BeposiTHOCTH citydailHOTO COOBITHS. BIM30CTP YAaCTOTBI W BEPOSTHOCTH COOBITHIA.
CrnydaifHble OTIBITHI C PABHOBO3MOKHBIMU JIEMEHTAPHBIMH COOBITUSIMH.

Omneparuu  Haj COOBITHUSIMU: TIepecedeHue, OOBEAMHEHHE, MPOTHUBOIOJIOKHBIE COOBITHSI.
Juarpammsl Ditiepa. @opmyiia CI0KEHUS BEPOSITHOCTEN.

VYcnoBHas BEpOSTHOCTb. YMHOMKEHHE BEPOSTHOCTEH. JlepeBO CilydalHOrO HKCIIEPUMEHTA.
dopmyna nmoaHO# BeposaTHocTH. Dopmyna baiteca. HezaBucumblie coObITHS.

bunapHbIii crydaliHBIN ONBIT (MCOIBITAHKE), yeTIieX U Heyaada. HesaBucumbie ucnbitanus. Cepust
HE3aBHUCHUMBIX HCIBITAaHUN 10 TepBoro ycmexa. IlepecranoBku u (akropman. Yucio codeTaHwuil.
Tpeyronbrauk [lackans. @opmyna 6mHoma HeroToHa.

Cepus He3aBUCUMBIX HcTbITaHui bepHymmu. CiydaiiHbIi BRIOOP M3 KOHEUHON COBOKYITHOCTH.

Cnyuaiinas BenumuuHa. Pacnipenenenue BepositHocteil. [narpamma pacnpenenenus. Onepamnuu
HaJl CIly4allHbIMU BeIWYMHaMM. bunHapHas ciydaitHas BenwuuHa. [IpuMepbl pacnipenesneHuid, B TOM
YHclie TeOMETPUYECKOe U OMHOMUAIBHOE.

11 kaacc

CoBmecTHOE pacnpesiesieHue ABYX Cly4yalHbIX BeJIMUnH. He3aBucuMeble cirydaiiHble BEJTMYUHBI.

Maremaruueckoe OXUAaHUE CIydallHOW BenuuuHbI (pacrupezeneHus). [Ipumepsl npuMeHeHus
MaTeMaTHYeCKOro OXKHUIaHHUS (CTpaxoBaHHe, JoTepes). Maremarnyeckoe OXHUJIaHUE OWHApPHON
CIIy4ailHOM BeJMYMHBI. MaTeMaTuyecKkoe OKMJAaHUE CYMMBI CIIy4allHbIX BEJIMYMH. MaremaTudeckoe
OKHJJaHHE TeOMETPUYECKOr0 U OMHOMHUAIBHOTO PACIPEIEICHUN.

Jlucniepcusi U CTaHAApTHOE OTKJIOHEHHUE CIy4ailHOW Benmu4uHbl (pacmpenenenus). ducnepcus
OMHapHOW ciay4yallHOW BeNMMYMHBL. MareMaTH4ecKoe OXKUAAHHWE MPOU3BEICHUS U JUCIEPCUS CYMMBI
HE3aBUCHMBIX CIIYYailHbIX BeldWuuH. Jlucmepcuss W CTaHIAPTHOE OTKIOHEHHE OMHOMHAIBLHOTO
pacnpenenenusd. /Jucnepcust U CTaHAAPTHOE OTKIOHEHHUE T€OMETPUUECKOTO PACTIPEACIICHHUS.

HepasenctBo YeoObimena. Teopema YebObimea. Teopema bepHymian. 3akoH OONBIIMX YHCET.
Brei6opounslii MeTon wuccnenoBaHui. BpiOopounbie xapakTepucTUki. OleHUBaHHWE BEPOSTHOCTH
coOBbITHSI TIO BBIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEUIIUX THUIMOTE3 C TMOMOIIBI0 H3YYEHHBIX
pacrpeneieHui.

HemnpepsiBHble cnyuaiiHble BenuuuHbl. [Ipumepbl. @OyHKIMS TUIOTHOCTH BEPOSTHOCTU
pacnpeneneHusa. PaBHOMepHOe paclpeielieHHe W €ero CcBoWcTBa. 3ajaud, MOPUBOJAIIUE K
MOKa3aTeIbHOMY pacHpeeleHUI0. 3a/1aun, MPUBOASIINE K HOpMaIbHOMY pacnpeneneHuo. OyHkuus
IUIOTHOCTH BEPOATHOCTH TIOKA3aTENBHOTO pachlpeeNeHusi, (QYHKIUS IUIOTHOCTH BEPOSTHOCTH
HOpMaJIbHOTO pactipeaenieHus. OyHKIKS MIOTHOCTH U CBOMCTBA HOPMAJILHOTO PACTIPEICICHHUS.



[TocnenoBaTenbHOCTh  OAMHOYHBIX HE3aBUCUMBIX  COOBITMH. 3ajauM, NPUBOAAIIME K
pacnpenenenuto Ilyaccona.

KoBapuanus nByx cimydaiiHeix BennuuH. Kospduuuent nunerHoN xoppensimuu. COBMeCTHBIE
HaOroIeHUs ABYX BenuuuH. BeiOopounslii ko3dduiment xkoppensunu. Paznuyne Mexay TUHEHHOM
CBSI3bI0 U IPUYMHHO-CIICJCTBEHHOMN CBs3b10. JIMHEHas perpeccusi, METO HAaUMEHBIINX KBaIPATOB.

IIpenmeTHble pe3yJibTaThI

K xonmy 10 kiaacca oOyyaromuiicss HAQyquTCs:

— CcBOOOJHO OmMEpUpOBaTh MOHATHAMU: Tpad, TIOCKUU Tpad, CBA3HBIA rpad, myTh B Tpade,
LeNb, LUK, JePEBO, CTEIIEHb BEPIUUHBI, AEPEBO CIIy4YallHOTO 3KCIIEPUMEHTA;

— CcBOOOJIHO OTIEPUPOBATH MOHITUSAMU: CIyYalHBIA SKCIIEPUMEHT (OIIBIT), CIIydailHOE COOBITHE,
AJIEMEHTAapHOE CllydyailHO€ CcOObITHE (RJIEMEHTApHBIM HCXOJ) CIIy4alHOrO OIbITa, HaXOJWUTh
BEPOSITHOCTH COOBITUI B OIBITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU;

— HaXoAWTh W (POpPMyIHpPOBATH COOBITHA: TEpeceUueHHe, OOBEIMHEHHE ITaHHBIX COOBITHH,
coObITHE, TPOTUBOIOJIOKHOE TaHHOMY, MCIOJIb30BaTh AUArpaMMbl Dijiepa, KOOPAUHATHYIO IPSIMYIO
JUTSl pelieHusl 3a/1ay, MOJIb30BaThCsl (POPMYIION CIIOKEHHSI BEPOSATHOCTEH JUISI BEPOSTHOCTEH NBYX M
TpeX CIy4ailHbIX COOBITHI;

— OIepUpoBaTh MOHIATUSIMM: YCIOBHAS BEPOSTHOCTh, YMHOKEHUE BEPOSITHOCTEHN, HE3aBUCUMBbIE
COOBITHSI, AEPEBO CIYYaWHOTO IKCIEPUMEHTA, HAXOJUTh BEPOATHOCTH COOBITUH C MOMOUIBIO MpaBUiIa
YMHOJKEHHS, JepeBa CIy4allHOTO OIbITA, HCIOJIb30BAaTh (POPMYIY TMOJIHOM BEPOATHOCTH, (HOpMyIy
baiieca npu pemieHuun 3anad, onpeneisTh HE3aBUCUMOCTb COOBITHH 1O (opMylie U 1O OpraHu3aluu
CIIy4aifHOTO HKCIIEPUMEHTA;

— MPUMEHATh U3yYeHHbIEe KOMOMHATOPHBIE (POPMYIIBI ISl IEPEUUCIECHUS HIEMEHTOB MHOKECTB,
AJIEMEHTAPHBIX COOBITUH CITy4ailHOTO OMBITA, PEIICHUS 3a/1a4 110 TEOPUU BEPOSTHOCTEM;

— CBOOOJHO ONEepUPOBaTh MOHATUSAMU: OMHAPHBIA CIydyalHBIM OMBIT (MCIBITaHUE), yCIEX U
HeyJaya, He3aBUCUMBIEC UCIBITAHUS, CEPHsl UCIBITAHUNA, HAXOIUTh BEPOATHOCTH COOBITHUIN: B CEpUU
WCTIBITAaHUM J0 MEPBOTO YCIeXa, B CEPUU UCIBITAHUN BepHYyIUH, B OMNBITE, CBA3AHHOM CO CIIy4ailHbIM
BBIOOPOM U3 KOHEUHON COBOKYITHOCTH;

— CBOOOJHO ONEpUpOBaTh MOHATUAMU: CllydailHas BEJIMYMHA, PACHpEle]ICHHE BEPOATHOCTEH,
aMarpamma pachpeneneHus, OuHapHas ciydaiiHas BeJIMYMHA, TEOMETpUYEecKoe, OMHOMHUAIBHOE
pacnpecieHue;

— ONEpHUpOBAaTh MOHATHUSAMHU: COBMECTHOE pAaCHpElCIICHuE JOBYX CIy4YalHBIX BEJIMYUH,
UCIOJb30BaTh TaOJIMIly COBMECTHOTO PpAcHpeAEieHUs [BYX CIy4YalHbBIX BEJIMYUH MJIS BbIJICICHUS
pacnpeneseHus KaXXa01 BeJIMYNHBL, ONPEICIICHUS HE3aBUCUMOCTH CIIy4alHbIX BEJINYMH;

— CcBOOOJIHO ONEpPUPOBATH IOHATHEM MAaTEMaTHYECKOro OXXHUIAHMUSA CIIydailHON BEJIMYMHBI
(pacnpenenenusi), NPUMEHSTh CBOMCTBAa MAaTEeMaTHYECKOTO OXHMJAHMS [pPU PELIeHWH 3ajad,
BBIUUCJIATH MAaTEMaTHUECKOE OXKHIaHHEe OMHOMHUAILHOIO M F€OMETPUYECKOr0 paclpeieeHui;

— CcBOOOJIHO ONEpPUPOBATH MOHATUSAMM: JUCIEPCHUS, CTAHJAPTHOE OTKIOHEHHE CIy4ailHOM
BEJIMYUHBI, IPUMEHATh CBOMCTBA JAUCHEPCUM CIIydailHON BEIMUYMHBI (pacupeieneHus) MpH pelIeHun
3aja4, BBIUUCIATH JUCIEPCUI0O M CTAHJAPTHOE OTKJIOHEHHWE TI'€OMETPHUYECKOro M OMHOMHUAIBHOTO
pacnpeencHui.

K xonmy 11 kjacca oOyyaroniuiicss Hay4uTcs:

— BBIUUCIIATH  BBIOOPOYHBIE  XapaKTEPUCTUKUM IO JaHHOW BBIOOPKE U OLIEHHMBATH
XapaKTepUCTUKU TI'eHEpaJbHOM COBOKYIMHOCTH JaHHBIX II0 BBIOOPOYHBIM XapaKTEPUCTHKAM.
O1neHnBaTh BEPOSITHOCTU COOBITUI M MPOBEPSITH MPOCTEHUIINE CTATUCTUUECKUE TUIOTE3bl, MOJIb3YACh
U3Y4YEHHBIMH PaCIpEIEICHUIMY,

— INPUBOJWUTH NPHUMEPHl 3alad, MNPUBOAIIIMX K II0KAa3aTEIBHOMY paclpeleicHHIo, 3a/aad,
NPUBOIAIIMX K HOpPMaJbHOMY pacipeneneHuto. OnepupoBaTh MNOHATHAMM: (DYHKIHS IUIOTHOCTH
BEPOSATHOCTH IMOKa3aTeIbHOTO pacIpeesieHus,, (YHKIUS IJIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO
pacripeniesieHus1, pyHKIHS MIJIOTHOCTH M CBOMCTBAa HOPMAJILHOTO pacHpeeIeHUs;

— ompeaensaTs Ko3pPUuueHT TMHEHHONW KOpPESIMH, BBIOOPOUYHBII KOA(DGHUIIMEHT KOPPESLUH.

IIpoBepsiemble TpeOOBAHMSA K Pe3y/IbTATAM OCBOCHHMS OCHOBHON 00pa30BaTEJIbHOM POrPaMMBbI
(10 kanacc)



Kox

IIpoBepsieMble NpeIMeTHbIE Pe3yJbTAThHI OCBOEHHUS] OCHOBHOII 00pa3oBaTe/iLHOI

NPOBEPsAEMOro NMPOrpaMMBbl CpeIHero oduero oopasoBaHusA
pe3yJbTara
1 Uwicrna v BBIYMCICHUS
11 OnepupoBaTh MOHATUSMH: PALIMOHAIBHOE U JICHCTBUTEIFHOE YNCIIO0, OOBIKHOBEHHAS 1
) JIeCATUYHAs IPO0b, IPOIICHTHI
12 BeimonusaTe apudmMernyeckue onepamnyn ¢ paidoHaIbHBIMU U JEHCTBUTEILHBIMU
' YuCIaMU
13 BBINOIHATE MPUOJIMKEHHBIC BEIYUCIICHHS, UCIIOB3YsI PABUIIa OKPYTJICHHUS, JeIaTh
' NPUKHUJIKY U OLIEHKY PE3YyJIbTaTa BEIYMCICHUI
OnepupoBaTh MOHATUSIME: CTEIIEHD C IIETBIM MTOKa3aTeNneM, CTanapTHast hopMa 3aricu
1.4 ILCI\/'ICTBI/ITCJ'[I)HOFO quncia, KOpeHb HaTypaHbHOfI CTCIICHU, UCIIOJIL30BaATh MMOAXOIAITY O
' (dhopMy 3anucy JeHCTBUTEIBLHBIX YHUCEI I PEIICHUS MTPAKTHUECKUX 3a/1a4 U
NpEeACTaBJICHUA JaHHBIX
OnepupoBaTh MOHATUSME: CHHYC, KOCHHYC W TAaHT€HC TIPOU3BOIILHOTO YTJIa;
15 WCTIOJIE30BATh 3alTUCh TPOU3BOJIBHOTO YIIla Yepe3 00paTHbIE TPHTOHOMETPHYECKHE
(dyHKIMH
2 YpaBHeHN U HEPABEHCTBA
21 OnepupoBaTh MOHATUSMHE: TOXKJIECTBO, ypaBHEHUE, HEPABEHCTBO, 11€J10€, PAIIMOHAJBHOE,
' HppalHoHaIbHOE YpaBHEHHE, HEPABEHCTBO, TPHTOHOMETPHUECKOE YPaBHEHHE
29 BemonasaTs mpeobpa3oBaHus TPUTOHOMETPHYECKUX BBIPAKEHUH U pemaTh
' TPUTOHOMETPUYECKUE YPABHEHUS
BeimonusaTe npeodpa3oBaHus ENbIX, PAMOHAIBHBIX U HPPAIIHOHATILHBIX BBIPAXKEHUH 1
23 peliaTb OCHOBHEBIC THUIILI LEIbIX, pallMOHAJIBHBIX U UPPAIIUMOHAJIBHBIX ypaBHeHI/Ifl u
HEPaBEHCTB
24 [IpumeHsATs ypaBHEHHS W HEPAaBEHCTBA JJIS pElICHUs] MaTEMaTHYECKUX 3a4ad U 3a/1a9 U3
' Pa3IUYHbIX 00JIACTCH HAYKH M PEalIbHON KU3HU
MonenupoBath peaqbHbIe CHTYAIllH Ha SI3bIKE aJareOphl, COCTaBISTh BEIPAXKEHUA,
25 ypaBHEHUS, HEPABEHCTBA T10 YCIOBUIO 33/1a4H, NCCIIEIOBATh TTOCTPOCHHBIE MOIEIH C
HCIIONIb30BaHMEM arapara anreopsl
3 OyHKIIMK ¥ rpaduKu
31 OnepupoBaTh NOHATUAMU: QYHKIHS, CIIOCOOBI 3aaHusl (PYHKITHH, 001aCTh ONpeaeneHns
' ¥ MHOYKECTBO 3Ha4eHUH (yHKIWH, Tpaduk GyHKIHUH, B3AUMHO 00paTHbIE (YYHKITHH
39 OnepupoBaTh NOHATHUSIMH: YETHOCTh W HEYETHOCTH (QYHKITNH, HYTH (YHKIINH,
' MIPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Ucnons3oBaTs rpaduxu GpyHKIUIA 111 pemeHus ypaBHEHUI
34 CtpouTth 1 YnTaTh TpaduKN TUHEHHON (YHKIHNN, KBAAPATHIHOW (PYHKITNH, CTETIEHHOH
' (hYHKITHH C TIENTBIM TTOKa3aTeneM
Hcnonw3oBaTh rpaduky GyHKIHI A7 HCCIEI0BAHUS MPOIIECCOB M 3aBUCUMOCTEN TIPH
3.5 pelIeHny 3aa4 U3 APYruX yIeOHBIX TMPEAMETOB U PEalbHOW KU3HU, BRIPAKATH
(hopMynamMu 3aBUCUMOCTH MEXIY BETUIMHAMUA
4 Hauana maTemaTudeckoro anammsa
41 OnepupoBaTh NOHATUSIMU: TIOCIEAOBATENBHOCTD, apr(pMeTHIecKas U TeOMETPHYIecKast
' MPOrpeECCUU
492 OnepupoBaTh NOHATUSMHU: OECKOHEYHO yOBIBAFOINASI TEOMETPHYECKAs TPOTPECCHUS,
' cyMMa OECKOHEUHO YOBIBAIOIIelH TeOMETPUIECKON IPOTrpeccuin
4.3 3aiaBaTh OCIEOBATENHHOCTH PA3IMYHBIMUA CIOCO0aAMU
44 Hcnonp30oBaTh CBOMCTBA IMOCIIEAOBATENLHOCTEH U MPOTPECCHil IS pelIeHs peatbHbBIX
' 3a/1a4 MPUKIaTHOTO XapaKTepa
5 MHoXecTBa H JIOrHKa
5.1 OnepupoBaTh NOHATUSMU: MHOXKECTBO, OIIEPAIMH HAJ MHOKECTBAMHU




Hcnonb3oBaTh TeOpeTI/IKO-MHO)KCCTBeHHI:Jﬁ arrapart Ajd onrucaHusd peajbHbIX MPOLICCCOB

5.2 .
U SIBJICHUH, TIPH PELICHUH 3a/1a4 U3 IPYTuX y4eOHBIX MIPEAMETOB
5.3 OmnepupoBaTh MOHATUSME: ONIPeeTICHNE, TeOpeMa, CICACTBHE, TOKa3aTeIbCTBO
6 Teopust BeposSTHOCTEH M CTATUCTHKA
6.1 UuraTh U CTPOUTDH TaOIMIBI U JUATPAMMBI
6.2 OmnepupoBaTh MOHATUSAMHE: CpeAHee apupMeTHIECKOe, MeAnaHa, HanboJbIlee,
' HaMMEHbIIIee 3HaYCHUE, Pa3Max MAaCcCHBa YHCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSMHE: CITyYaiHBIH SKCIIEPUMEHT (OMBIT) U CIy4aiiHOe cOOBITHE,
6.3 3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN HCXOJ) CIIYYaHOTO OIbITa; HAXOIUTh
' BEPOSTHOCTH B OIBITAX C PABHOBO3MOKHBIMH CITyYailHBIMH COOBITHSMH, HAXOIUTh U
CPaBHUBATH BEPOATHOCTH COOBITHIA B U3yYCHHBIX CITy4alHBIX IKCIIEPUMEHTAX
Haxoautb 1 hopMyupoBaTh COOBITHS: TTEPECCUCHUE U 00bEAMHEHUE TaHHBIX COOBITHIA,
6.4 COOBITHE, MPOTUBOMOIOKHOE JAHHOMY COOBITHIO; MOJIB30BATHLCS TUarpaMMaMu Jitiiepa u
(hopMyIToii CIIOKEHHS BEPOSTHOCTEH MPH PELISHUH 3a1a4
6.5 OnepupoBaTh MOHATUSME: YCIOBHASI BEPOSITHOCTh, HE3aBUCHMEBIE COOBITHS; HAXOUTh
' BEPOSITHOCTH C MOMOIIBIO MTPaBHIIa YMHOXKEHHSI, C TIOMOUIBIO JiepeBa CIIy4aifHOTO OIbITa
6.6 [IpuMeHATH KOMOMHATOPHOE IPABUIIO0 YMHOXKEHHS MTPH PEIICHUH 33724
OnepupoBaTh MOHATUSME: UCTIBITAHUE, HE3aBUCUMBbIEC UCTIBITAHUS, CEpUS HCITBITAHUH,
6.7 ycIiex ¥ Hey/aua; HaxOIUTh BEPOSITHOCTH COOBITHI B CEPUU HE3aBUCUMBIX UCTILITAHUN
JI0 TIEPBOTO yCIexa, HaXOIUTh BEPOATHOCTH COOBITHN B CEpUM MCTBITaHUH bepHymmn
6.8 OnepupoBaTh MOHATUSMHE: CITydaifHas BETMYWHA, pacTIpeielieHre BEPOSTHOCTEMH,
' JIarpaMMa pacipeneeHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATHSAMH: TOUKA, IPSIMas, TUIOCKOCTh
79 [IprMeHSATh aKCHOMBI CTEPEOMETPHH U CIIENICTBUS U3 HUX MPH PEIICHUN TEOMETPUIECKIX
' 3a1ad
73 OnepupoBaTh NOHATUSAMMU: NapaJIIEIbHOCTD U NEPIEHIUKYISIPHOCTD MPSIMBIX U
' IIJIOCKOCTEN
7.4 KiaccuduimpoBats B3aMHOE PACIIOIOXKEHUE TIPSIMBIX M TUIOCKOCTEH B TIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMHU: JBYTPaHHBINA yroJl, TPaHu ABYIPAaHHOI'O yIia, pedpo
7.5 JBYI'PaHHOIO yIJIa, JIMHEHHBIN YTojl IByrpaHHOIO yIJla, TpajycHasi Mepa AByTPaHHOI0
yria
76 OmnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BBIIYK/IbIM U HEBBITYKJIbIM MHOIOTPAHHUK,
' 3JIEMEHTHI MHOTOTPaHHHUKA, IPABUIIbHBI MHOTOI'PaHHUK
77 PacnozHaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (IIMpamMua, Ipu3Ma, IpsIMOYTOIbHbIH
' rapasuiesienues, Kyo)
KrnaccuunupoBaTs MHOTOrpaHHUKY, BEIOMpasi OCHOBaHMS 1S KilaccHpuKkaum
7.8 (BBIYKJIBIC U HEBBIITYKJIbIE MHOIOTPAaHHUKH, IPABUIIbHBIC MHOTOIPAHHHUKH, IPSIMBIE U
HAKJIOHHBIE IPU3MBI, TTapaJUICIICIUIICAb] )
7.9 OmnepupoBaTh MOHATUSAMH: CEKYIIas IOCKOCTh, CEYEHUE MHOTOIPaHHUKOB
7.10 OOBACHATH MPUHITUIIBI TTOCTPOCHUS CEUEHUH MHOTOTPaHHUKOB, NCIIOIB3YS METO/T CIIEI0B
711 Crpouth ceueHus] MHOTOIPAaHHHKOB METOJIOM CJIEIOB, BBIIIOJIHATD (BBIHOCHBIE) IIJIOCKUE
' YepTEeKU U3 PHUCYHKOB IMPOCTHIX 00bEMHBIX (DUTYp: BHII CBEPXY, COOKY, CHA3Y
PemaTs 3a1aun Ha HAXOXKIEHNE TEOMETPUUECKUX BETUYUH 110 00pa3uaM HiH
712 aIropuTMaM, IPUMEHSS U3BECTHBIE aHAIMTHYECKUE METO/IbI TIPH PELLICHUN CTaHAAPTHBIX
' MaTeMaTHYECKHX 3a/1a4 Ha BHIYUCIICHUE PACCTOSHUI MEXIY ABYMS TOUKaMH, OT TOUKH
110 IPSIMOH, OT TOYKH JI0 TNIOCKOCTH, MKy CKPEIIMBAIOIIMMUCS MIPSIMBIMU
PemaTs 3aaun Ha HAXOXKIEHNE TEOMETPHUUECKUX BETUYUH 110 00pa3uaM HilH
713 aNropuTMaM, IPUMEHSSI U3BECTHBIE aHAIMTHYECKUE METO/IbI TIPH PELLICHUN CTaHAAPTHBIX
' MaTeMaTHYECKHX 3a/1a4 Ha BHIYMCIICHUE YTII0B MEXKIY CKPEIIMBAIOIINMUCS MPSIMBIMH,
MEXKAY NPSMOI U TUIOCKOCTBIO, MEXY IIJIOCKOCTSIMHU, IBYTPaHHBIX YTIIOB
714 Bbruucnsats 00beMbl U TIIOIIA 1M TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma, TUpamMua) C

NPpUMCHCHUEM (I)OpMy.l'I, BbIYUCIATE COOTHOLICHUA MCXKAY TIOMAAIMU HOBerHOCTCﬁ,




obbeMaMu HO,E[O6HI)IX MHOT'OI'paHHUKOB

7.15

OHepHpOBaTI) MOHATHUAMU: CUMMETPUS B IIPOCTPAHCTBE, ICHTP, OCh U IJIOCKOCThH
CHUMMCTPUHN, HECHTP, OCh U IJIOCKOCTbL CUMMETPHUU (bI/Il"ypI:»I

7.16

I/I3BJ'IeKaTI), HpeO6pa3OBI>IBaTI> " UHTCPHOPECTUPOBATH I/IH(bOpMaHI/IIO O MPOCTPAaHCTBCHHBIX
TCOMCTPUUYCCKUX (I)I/Il"yan, OpeACTAaBJICHHYIO Ha UCPTECIKAX U PUCYHKAX

7.17

[TpumensaTs reomerpuueckie GakThl IJIsl pEIICHUs] CTEPEOMETPUIECKUX 3a1ad,
MPEATONIATalOINX HECKOIBKO IIAr0B PEIleHNsI, €CIIN YCIOBHS MPUMEHEHUS 3a/1aHbl B
sIBHOU (hopme

7.18

IIpuMensaTs mpocTeire NPOrpaMMHBIE CPENCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a]1a4

7.19

IIpuBOoaUTH NpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HU,
pacro3HaBaTh NPOSIBICHUE 3AKOHOB '€OMETPUU B UCKYCCTBE

7.20

IIpuMeHsATh NONTydEeHHBIE 3HaHUS] HA IPAKTUKE: AHAJIM3UPOBATh PEAJIBHBIE CUTYaluu U
IIPUMEHSATh U3YUYECHHBIE TIOHATHSI B IIPOLIECCE ITOMCKA PEIIEHHS] MATEMATHYECKU
chOpMyITUPOBaHHON TIPOOIIEMBI, MOJIEIUPOBATH PEANbHBIC CUTYAIlUH HA SI3bIKE
FEOMETPHUH, UCCIIEA0BATh IIOCTPOECHHBIE MOJEIN C UCIIOJIB30BAHUEM I€OMETPUUYECKUX
MOHSTHI U TeopeM, anmnapara ajareOpbl, perarh NpakTHYeCKrue 3a1a4r, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BETUYUH

IIpoBepsiembie dj1eMeHThI coaep:xkanus (10 kiacc)

Kon

HpOBepfleMblﬁ JIEMEHT COACpPKaAaHUA

Yycia ¥ BEIUUCIICHUS

11

Parmmmonansabie uncia. OOBIKHOBEHHBIC U AECATUYHBIC IPOOH, TIPOIIEHTHI, OCCKOHEUHEIS
nepuoandecKue Ipoou. ApudmeTnueckre ornepainy ¢ paldoHaIbHBIMU YHCIIAMH,
peoOpa3oBaHUs YMCIIOBBIX BRIpaKeHUM. [IprMeneHne qpoOei i MpOIeHTOB JUTSI PEIICHIS
MPUKIAJAHBIX 33/1a4 U3 Pa3IMYHBIX OTpaciiel 3HAHUU U PeaIbHOW KU3HU

1.2

JeiicTBuTEeNbHBIC YKCIa. PallnoHAIbHBIC M HpPAITMOHATBHEIC YUCTa. ApU(METHICCKIE
OIlepaIyy ¢ AeHCTBUTEIHHBIMU YrcIaMu. [[prOnrmkeHHble BRIYUCICHYS, TIPaBUIIa OKPYTIICHHUS,
MIPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUI

1.3

Crernenb ¢ 1enbiM nmokaszareneM. CtanaapTHas GopMa 3alucH ISHCTBUTEIBHOIO YKCIIa.
Hcnonp3oBanue moaxoasineit (opMbl 3alMCH ASHCTBUTENBHBIX YUCE IS PEIICHUS
MIPAKTHYECKUX 3a7ad U MIPEACTABICHUS JAaHHBIX

14

Apudmernyeckuii KOpeHb HATypabHON cTerneHu. J{efcTBs ¢ apuMeTHIeCKUMA KOPHSIMU
HaTypaJIbHOM CTENEeHU

15

CuHyc, KOCUHYC U TaHT'€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, apDKTaHT'€HC
YHCIIOBOI'O apryMeHTa

YpaBHEHUA U HEPABEHCTBA

2.1

ToxnecTBa U TOXKIECTBEHHEIE ITPeoOpa3oBaHUs

2.2

[IpeoOpazoBaHue TPUTOHOMETPHUIECKUX BhIpaskeHU. OCHOBHEBIE TPUTOHOMETPHUIECKHE
(hopmysl

2.3

YpaBHeHUE, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTo1 HHTEpBaIOB

2.4

Pemenne nensix v ApoOHO-paLMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB

2.5

Pemenne nppanunoHanbHbIX YpaBHEHUN U HEPABEHCTB

2.6

Pemenrie TpUroHOMETpUYECKUX YpaBHEHUH

2.7

[IpuMenenue ypaBHEHUH 1 HEPABEHCTB K PELLICHNIO MAaTEMAaTUIECKUX 3aJad U 3a7a4 U3
Pa3IMYHbIX 00JacTell HAyKN U peabHON KU3HH

OyHKIMK 1 rpaduku

3.1

OynHk1ws, crocoOs! 3amanus QyHknuu. ['paduk dyaknun. Bzanmuo oOpaTHbie GyHKIHH

3.2

Ob6nacte onpeneneHust © MHOXKeCTBO 3HaueHnd GpyHkumu. Hymmn pynkunu. [IpomexyTku
3HAKOIOCTOSHCTBA. YeTHbIe U HeueTHbIE QYHKINN

3.3

Crenennas QyHKUMS C HATYpaJbHBIM U LebIM Noka3areneM. Ee cBoiicTa u rpaduk. ColicTBa




U TpaduK KOpHS N-Oi CTETeHN

3.4

Tpuronomerpuieckast OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUIECKUX (DYHKIUH YHUCIOBOTO
aprymeHTa

Hauana maTemMaTH4yecKoro aHajan3a

4.1

ITociienoBaTenbHOCTH, CIIOCOOBI 3aJaHuUs IIOCIeN0BaTEIbHOCTEN. MOHOTOHHBIE
MHOCJIEN0BATEIBHOCTH

4.2

Apudmernyeckas ¥ reoOMeTprIecKas mporpeccuu. beckoHeuHo yObIBaroIasi reoMeTprudecKas
nporpeccust. Cymma OeCKOHEUHO yOBIBarOIIel T€OMETPUIECKOM nporpeccuu. Dopmysia
CJIOKHBIX IMPOLEHTOB. Hcnons3oBanue mporpeccuun i peieHuA pC€abHbIX 3aaa4 IIPUKIAIHOr0
Xapakrepa

MHuoskecTBa U JIOTUKa

5.1

MHOXecTBO, onepaluu HaJ MHOXKecTBaMu. Jluarpammel Ditniepa - Benna. [lpumenenue
TEOPETUKO-MHOXKECTBEHHOI O alapara Jijisi ONMCaHUs peajibHbIX MIPOLIECCOB U SIBIICHUM, TTPU
peIIeHN  3a7a9 U3 APYTUX YIeOHBIX MPEIMETOB

5.2

Onpe)leneHHe, T€OpEMa, CIICACTBUEC, NTOKA3aTCILCTBO

Teopust BEpOSITHOCTEN U CTaTUCTHUKA

6.1

[pencraBieHne TaHHBIX C IIOMOLIBIO TabuIl U quarpamm. CpenHee aprudmMernieckoe, MeuaHa,
HaI/I6OJ'H)IlIee 1 HAMMCHbIICC 3HAUCHUS, pa3Max, JUCIICPCHUA U CTAHAAPTHOC OTKIIOHCHHUE
YHUCJIOBBIX HA0OPOB

6.2

Crny4JaliHble SKCIIEpUMEHTHI (OIBITHI) U CIIy4aliHble COOBITHS. DIeMEHTapHbBIE COOBITHS (MCXOIbI).
BeposiTHOCTB clty4aitHOTO COOBITHS. BIH30CTh 4acTOTHI 1 BEpOATHOCTH coObITHI. Ciy4aliHble
OITBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMU. BeposaTHOCTH COOBITHH B OMBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITHAMU

6.3

Omeparuu Hax COOBITUSAMU: nepeceueHue, 00beTMHEHNE, TTPOTHBOIOIOKHBIE COOBITHSI.
Huarpammer Ditntepa. @opmyra CI0KEHUS BEPOSTHOCTEH

6.4

YciioBHast BEpOATHOCTh. Y MHOKEHUE BEPOSTHOCTEN. [epeBo ciiydyaiHOro 3KCIIEpUMEHTA.
®dopmyIia MOTHON BeposATHOCTH. He3aBrcHMEBIE COOBITHS

6.5

KomOunaropHoe npapmiio yMHOKeHHsI. [lepecTanoBku U akToprar. Ynciio coueTanmii.
Tpeyronpauk [Tackans. @opmyna 6naHoma HeroTona

6.6

bunapHbIi CITy9aiiHBIN ONMBIT (MCTIBITAHKE), YCIIeX U Heynada. HezaBucumple ucneitanus. Cepust
HE3aBHCHMBIX UCTIBITAHUN A0 TepBoro ycrexa. Cepusi He3aBUCUMBIX MCTIBITaHIH bepHymmu

6.7

Cryuaitnas BenmanHa. Pactipenenenue BepostHocTed. marpamma pacripenenenus. [Ipumepsr
pacnpeneneHnii, B TOM YHCIIE TeOMETPUIeCKoe 1 ONHOMHUAIBHOE

TI'eomerpus

7.1

OcHOBHBIE TOHATHSA CTepeoMeTpur. Touka, mpsiMasi, IMIIOCKOCTh, MPocTpaHcTBo. [loHsATHE 00
AKCHOMAaTHYIECKOM TIOCTPOCHUN CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX

7.2

B3anMHoe pacnionokeHue npsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECs, TapayiebHbIe U
CKperuBatomecs npsimMole. IlapaninenbHoCcTs NPSAMBIX U IIFIOCKOCTEH B IPOCTPAHCTBE:
napasuiesbHbIC MIPSIMbIE B IPOCTPAHCTBE, MAPaJUIEIbHOCTD TPEX NPSIMBIX, NAPaIIETbHOCTD
MPSIMON U IJIOCKOCTH. YTJIBI C COHAPaBJICHHBIMUA CTOPOHAMH, YI'OJI MEKAY MPSIMBIMH B
npoctpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: MapajiebHbIE IIOCKOCTH, CBOMCTBA
MapauIeTbHBIX M1ockocTel. [lpocreiimme mpocTpaHCTBeHHBIE (GUTYPHI HA THIOCKOCTH: TETPadAp,
KyO, mapasuienenunes, HoCTpOSHUE CeUeHUH

7.3

[lepnieH AUKyYISPHOCTD NPSIMON U IJIOCKOCTH: IIEPIICHANKYJISIPHBIC IPSIMBIC B TPOCTPAHCTBE,
MpsIMbIE TapaJljIebHbIC U MEPIIEHIUKYIISIPHBIE K ITIOCKOCTH, MIPU3HAK NEPICHANKYISIPHOCTH
MPSIMON U IJIOCKOCTH, TEOpEMa O MPSIMOH MepIeHIUKYISIPHOM IJIOCKOCTH. YTJIBI B
MIPOCTPAHCTBE: YTroJ MKy IPSMOH U IUIOCKOCTHIO, ABYTPAHHBIN YIOJI, IMHEHHBINA Yo
JBYIpaHHOro yria. IleprneHIuKkysip ¥ HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU A0 MIIOCKOCTH,
paccrosiHie OT IPAMOH 0 MJIOCKOCTH, IPOEKLUs (GUTyphl Ha TUIOCKOCTh. 1lepreHIuKyIsIpHOCTD
IUIOCKOCTEH : PU3HAK MePIIeHANKYISIPHOCTH IBYX MiIockocTel. Teopema o Tpex

MepIeH INKYIIpax

7.4

Ilonstne MHOT'OrpaHHHKa, OCHOBHBIC 9JICMCHTBI MHOT'OI'PAaHHUKA, BBIITYKJIBIC U HCBBIITYKJIBIC
MHOT'OI'paHHUKH, pa3BCPTKa MHOI'OI'pPaHHUKA. HpI/I3MaZ n-yroJjibHag npusma, rpaild 1 OCHOBAaHUS
MPpU3MBI, IpsAMAA U HAKJIIOHHAA [IPU3MBI, OOKOBas U MOJIHAS MOBCPXHOCTb NPHU3MBI.




Hapamenenmneﬂ, HpﬂMOYFOJ’ILHLIﬁ napauiCjaenumIiea u €ro CBOICTBA. anaMI/ma: n-yrojbHas
nupamMuaa, rpaiid 1 OCHOBAHUC ITMPaMHU/IbI, OOKOBas M MOITHAs MOBCPXHOCTH NUPAMH/IBI,
npaBujibHaA U yCE€YCHHA IMApaMuia. DJIEMEHTBI MPpHU3MBbI U ITUpaMHUbI. HpaBI/IHLHLIe
MHOT'OI'paHHUKU: ITOHATUC ITPABUJIBHOI'O MHOI'OI'PaHHMKA, ITpaBUJIbHAA MMPpHU3Ma U IpaBUJIbHAA
nupamMua, npaBujibHasA TPpCyrojabHas nupaMujia u HpaBI/IJ'II)HI:Jﬁ TeTpas’ ap, KY6 HpeI[CTaBJ'ICHI/IC 0
MpaBUJIBHBIX MHOI'OI'paHHUKAX: OKTa3Ap, JOACKA3AP U UKOCAd ] CeucnHus IMPU3MBbI U ITMPaMHUIbL

CI/IMMeTpI/ISI B IPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, IUIOCKOCTHU. DJIEMEHTBI

7.5
CUMMETPHH B MTUpaMHIaX, Mapajulefenumneax, IpaBuIbHbIX MHOTOTPAHHUKAX
Brruucnenre 31eMeHTOB MHOTOTPaHHUKOB: pedpa, AnaroHainu, yrisl. [lnomans 00koBoi
MOBEPXHOCTH U TIOJIHOW TIOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIA][b OCHOBAHHI, TEOpEMa O
7.6 OOKOBOI MMOBEPXHOCTH MPSIMOiA MTpU3MEL. [1momians OOKOBOH OBEPXHOCTH M TOBEPXHOCTH
MPaBUIIBLHOW MUPaMHIBI, TEOpPEMA O IUIOMIA N ycedeHHoH nupamMusl. [lonaTue 06 oobeme.
O6beM nrpaMuIbL, TPU3MBI
77 [Mono6ubIe Tena B mpoctpancTBe. COOTHOIIEHHUS MEXAY IUIOMIASIMUA TOBEPXHOCTEN, 00beMaMu
' MMOXOOHBIX TEN
IIpoBepsiemble TPeGOBaHMSI K pPe3y/IbTATAM OCBOEHUS OCHOBHOM
o0pa3oBarte/ibHOIi nporpammbl (11 kiace)
Kon IIpoBepsieMble NpeAMeTHBIE Pe3yJdbTATHI 0CBOEHUSI 0OCHOBHOM 00pa3oBaTelbHOI
NMpOBEPSIEMOr0 NpOrpamMMbl CpeIHEro 001ero 0opa3oBaHus
pe3yJibTaTa
1 Yucna v BbIYUCIECHUSA
OnepupoBaTh MOHATUSME: HATYPAIBHOE, [IEJIOC YHCIIO; HCIOIh30BATh IPU3HAKH
11 JIETTMMOCTH TIEJTBIX YHCEN, PA3JIOKEHHE YMCIIa Ha TPOCThIE MHOKUTEIH JUIsl PEIlCHHS
3a1a4
1.2 OniepupoBaTh MOHATHEM: CTENIEHb C PAllMOHAIBHBIM ITOKa3aTeNeM
1.3 OniepupoBaTh MOHATHSAMH: JIOTapu(M UKCIIa, JECITUIHBIEC U HATYpaJIbHBIE JIOrapu(MbI
2 YpaBHEHUS U HEPABCHCTBA
IIpumensaTh cBOICTBA CTENEHU 11 IPeoOpa30BaHus BEIpaKEHUM, OLIEpHPOBATh
2.1 MOHATUSMH: TIOKa3aTeIbHOE YPaBHEHNE U HEPABCHCTBO; PEIIaTh OCHOBHBIEC THITBI
MIOKA3aTENbHBIX YPABHEHNH U HEPABEHCTB
BrimonaATs mpeoOpa3oBaHus BEIPAYKEHUH, COIEPIKAIINX JIOrapH(Mbl; OTIepHpPOBATH
2.2 MOHATUSMH: JIOTapH(YMUUECKOE YpaBHEHNE U HEPABEHCTBO; PEIIaTh OCHOBHBIEC THITBI
Jorapu(pMHYECKHX ypaBHEHHI H HEPABEHCTB
2.3 HaxoanTsb pemienns mpocTeHIMX TPUTOHOMETPHYECKUX HEPABEHCTB
24 OrmiepupoBaTh MOHATHSAMH: CHCTEMA JTMHEHHBIX YPaBHEHUH U €€ PEIICHNE; NCIIOb30BaTh
' CUCTEMY JMHEHHBIX YPaBHEHUN ISl pELICHUs NPAKTHYECKUX 3a1a4
25 Haxonute penieHus npocTelumx CUCTEM U COBOKYITHOCTEH pallMOHATIBHBIX YPABHEHUHN U
' HEPaBEHCTB
MonenupoBaTh peanbHbIe CUTYAIH Ha SI3BIKE aNreOphl, COCTABIIATH BEIPAXKEHHUS,
2.6 ypaBHEHHsI, HEPaBEHCTBA M CHCTEMBI 110 YCIOBHIO 33/1a4H, HCCIIEA0BAThH IIOCTPOCHHEIE
MOJIENU C UCTIOIB30BAHNEM armapara ajareopsl
3 OyHKINN 1 TpaduKw
OrmiepupoBaTh MOHATHUAMH: TIEpUoANYecKast PyHKIHUS, TPOMEXYTKH MOHOTOHHOCTH
3.1 (hyHKIMH, TOYKH SKCTpeMyMa (hYHKITNH, HAauOOoIbIee U HanMeHbIlIee 3HaYeHUsT (QyHKITHH
Ha ITPOMEKYTKE; UCTIONB30BATh UX JUIS HCCIISNOBAaHHS (DYHKINH, 33JaHHON TpadrKoM
OrmiepupoBaTh MOHATUAMHE: TPa(UKH OKA3aTEIBHOM, JTorapu(MUIECKOH 1
3.2 TPUTOHOMETPUYECKHX (PYHKIIUIT; N300pa’kaTh HX HAa KOOPANHATHOM IIIOCKOCTH U
UCTIONIb30BATh JUIS PEIICHUS] YpaBHEHHI 1 HEPaBEHCTB
33 N300pakaTh Ha KOOPIMHATHOH TNIOCKOCTH TPaUKH JIMHEHHBIX YPaBHEHHH U
' HCIOJIB30BaTh WX JJISl PELICHUs] CHCTEMbI IMHEHHBIX ypaBHEHUI
3.4 HUcnonpzoBaTh rpaduky GyHKUMH 11 HCCIEOBAHUS MIPOLIECCOB U 3aBUCUMOCTEN U3
' JOpYrUX Y4eOHBIX AUCLMIIIMH




Hauana maTemMaTH4yecKoro aHajan3a

OnepupoBaTh MOHATUSME: HeTIpepbIBHAS (PYHKIHSA, TPOU3BOAHAS QYHKIINY;

4.1 HCTOJIB30BaTh FEOMETPUUYECKUI B (PU3NIECKUI CMBICI MTPOM3BOJHON ISl PELICHUS 3a1a4

42 Haxonmuts mpou3BoAHbIE lIeMEHTApHBIX (PYHKINH, BEIYUCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (QYHKLIUHT

43 Hcnonp30BaTh MPOU3BOAHYIO LIS UCCIENOBaHUS (PYHKIMH HA MOHOTOHHOCTD U
9KCTPEMYMBI, IPUMEHSTH PE3yJbTaThl HCCIIENOBAHUS K TIOCTPOCHHIO rPpaduKOB

4.4 Wcnonp3oBaTh MMPOU3BOAHYIO UIA HAXOXACHUSA HAWJIYUYIICro pCuICHUA B IIPUKIIAIHBIX, B
TOM YHUCIIE COMATbHO-9KOHOMUYECKUX, 3aJa4ax

45 OnepupoBaTh MOHATUSME: IEPBOOOPa3Has U HHTErPAJT; MOHUMATh TEOMETPHUECKUH 1
(U3HYECKUI CMBICIT HHTErpasia

46 Haxomuts nepBooOpa3Hble dIeMeHTapHBIX QYHKIHNA, BBIYACIATE HHTETpai o Gopmylie
HeroroHna - Jleitbuuna

47 PemaTh npukiagHeie 331241, B TOM YHCIE COIIHATBHO-YKOHOMUYECKOTO U (PU3NIECKOTO
Xapakrepa, CpeiCTBaMH MaTeMaTHYECKOTO aHAIIN3a

5 Teopust BEpOsSTHOCTEH M CTATUCTHKA

51 CpaBHUBaTH BEpOATHOCTH 3HAYEHUH CITy4yaifHON BEIWYMHBI IO PACIpeesIeHHIO TN C
TIOMOIIIBIO IHarpaMm
OHepI/IpOBaTB MMOHATHEM MAaTEMATHYCCKOI'0 OXKUJaHUA, IPUBOJIUTH IIPUMEPLI TOI'0, KaK

5.2 MPUMEHSETCA MAaTEMATUUYECKOE OXKUaHUE CITy4YailHOW BEIMUUHbBI, HAXOAUTh
MaTeMaTHYeCKOe OKUIaHUE 0 JJAHHOMY PaclpeieieHuto

5.3 Wwmers npencTaBieHne 0 3aKOHE OOJBIINX YHCEI

5.4 Nmers npencraBiieHne 0 HOPMAJIIBHOM PAacpeiesIeHUN

6 I'eomerpust

OniepupoBaTh MOHATHSAMH: HWINHAPUYECKAs TOBEPXHOCTh, 00pa3yromme

6.1 ITMHIPUYECKON TTOBEPXHOCTH, IMJIMHJIP, KOHWYECKask MOBEPXHOCTh, 00Opasyomnme
KOHHYECKOH MOBEPXHOCTH, KOHYC, ChepruiecKkas HOBEpXHOCTh

6.2 PacriosnaBaTh Tena BpaieHus (LUIHHAD, KOHYC, chepa U Iap)

6.3 OOBSCHATH CIIOCOOBI TOIYYCHHUS TEII BPAIICHHUS

6.4 KnaccuduimpoBath B3aMMHOE PacIoIoKeHUe CPephl U MIOCKOCTH

6.5 OHepI/ngBaTLvHOHHTI/IHMI/IZ IIaPOBOM CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA CerMenta,
IIaPOBOM CIIOH, OCHOBaHHE IIIAPOBOT'O CJIOSA, BHICOTA IIAPOBOT'O CIIOSI, IIAPOBOH CEKTOP

6.6 Beraucnats 00beMbl 1 IIOMAIM TIOBEPXHOCTEHN TN BPAIIeHNs, TeOMETPHIECKUX TEI C
npuMeHeHneM (popmy

6.7 OrmiepupoBaTh MOHATHSAMH: MHOTOTPaHHHUK, BIIMCAHHBIIN B Cepy U OMMCAHHBII OKOJIO
cepsr, cdepa, BcaHHas B MHOTOTPAHHUK WJIN TEJIO BPAIICHUS

6.8 BeraucniaTs cOOTHOIIEHNST MK IIIOMAIIMH TIOBEPXHOCTEH N 00BbeMaMu TTOT0OHBIX
TeN

6.9 N300paxkats n3ydaeMble GUTypsl OT PyKH U C IPIMEHEHHEM ITPOCTHIX YePTEKHBIX
MHCTPYMEHTOB

6.10 BreImonHATh (BEIHOCHBIE) IIIIOCKHE YEPTEXKH M3 PUCYHKOB MTPOCTHIX 00BEMHBIX QHUTYP:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS T BPAICHHS

6.11 HW3Biekath, HHTEPIPETHPOBATH U PE0Opa30BEIBATH HH(POPMAIIHIO O TPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO HA YepTekax U PHCYHKax
[TpumensTh reoMeTpudecKre (GaKThl IS PEIICHNs] CTePEOMETPUYECKUX 3a/1ad,

6.12 MPEIIONaraloX HECKOIBKO [IarOB PEIICHHs, €CIIN YCIOBUS IPUMEHEHUS 3a1aHbl B
SIBHOH (hopme

6.13 OrmiepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BeIMONHATH AEfCTBYS CIIOKEHUS BEKTOPOB, BEIYUTAHUSI BEKTOPOB M YMHOXKEHHS BEKTOpa
HA YUCII0, OOBACHSTH, KAKUMH CBOMCTBAMH OHH 00JIaZal0T

6.15 [IpumMenATH paBUIIO Napasielenunea NPy CI0KEHUN BEKTOPOB




OHCpHpOBaTI: MOHATHUAMM: NCKAPTOBLI KOOPAWHATLI B MIPOCTPAHCTBE, BEKTOP, MOAYJIb

6.16 BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJl MEXKIy BEKTOPaMH,
CKaJIIPHOE MPOHU3BECHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPEI
6.17 Haxomuts cyMMy BEKTOPOB M MMPOM3BENEHHE BEKTOPA HA YUCIIO, YTOJl MEXAY BEKTOPaMH,
CKaJISIPHOE MTPOHU3BECHUE, PACKIIAABIBATE BEKTOP MO ABYM HEKOJUTHHEAPHBIM BEKTOpPaM
6.18 3amaBaTh IUIOCKOCTh YPaBHEHHEM B IEKAPTOBOM CUCTEME KOOPAWHAT
6.19 PemaTs npocreiimme reomerpuyeckre 3aa4i Ha MPUMEHEHN € BEKTOPHO-KOOPIUHATHOTO
' METOo/1a
PemaTs 3amaun Ha J0KA3aTENHCTBO MATEMATHUECKUX OTHOILICHUN M HAXOXKICHHUE
6.20 TreOMETPUYECKUX BETMYMH M0 00pa3laM WK allrOpUTMaM, IPUMEHSISI U3BECTHBIE METO/IBI
MIPH PEIICHUH CTaHJAPTHBIX MaTeMaTHYECKHUX 3a/1ad
6.21 [IpumensaTs pocTelMe MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
' CHCTEMBI TIPH PELICHUH CTEPEOMETPHUECKIX 3a7a4
6.22 [IpuBOIUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE U JKU3HHU,
' pacro3HaBaTh MPOSIBJICHUE 3aKOHOB TEOMETPHH B UCKYCCTBE
[TpuMeHATH TIOMy4YEHHBIE 3HAHUS HA IPAKTHKE: aHATU3UPOBAThH peasbHbIE CUTYAIHU 1
MPUMEHSITh U3y4YCHHBIE IOHATHUS B MPOIECCE MTOUCKA PEIICHHs] MaTEMAaTHUECKH
6.23 chOpMyITUPOBaHHON TIPOOIIEMBI, MOJIEIUPOBATH PEANbHBIC CUTYAI[UH HA SI3bIKE
' TEOMETPUH, HCCIIENOBATH MOCTPOSHHBIE MOJIENTU C UCTIOIb30BAHHEM T€OMETPHYECKUX
MIOHSITHI W TeopeM, arrapara ajareOpbl, perarh MpakTHYeCKHue 3a1a4K, CBSI3aHHBIE C
HAXOXJICHHUEM Te€OMETPUYECKUX BEITUNIHH
IIpoBepsiembie d1eMeHThI coaep:xkanus (11 kiacc)
Kon IIpoBepsieMBblii 3J1EMEHT COACPIKAHUSA
1 Yucna v BbIYUCIECHUSA
11 Harypanbasie u niensie uncia. [Ipu3Haku AeTMMOCTH HENbIX YHCeN
1.2 CrereHb ¢ parmoHaILHEIM TToKa3aTeneM. CBOWCTBA CTEIICHH
13 Jlorapudm umncina. JlecaTHuHBIC U HATYpATBHBIC JIOTAPUPMBI
2 YpaBHEHUS U HEPABCHCTBA
2.1 IIpeoOpa3zoBaHne BRIPaXKEHUH, COMEPIKAIITNX JIOTapH (MBI
2.2 [IpeoOpazoBanue BEIpaKEHHH, COEPKAIMNX CTENEHN C PAllMOHATFHBIM MTOKa3aTeNeM
2.3 [IpuMepsl TPUTOHOMETPHYECKUX HEPABEHCTB
2.4 [lokazaTenpHBIE ypaBHEHHS 1 HEPABEHCTBA
2.5 JlorapumMudeckne ypaBHEHHS 1 HEPABEHCTBA
26 Cucrempl THHEHHBIX YpaBHEHUH. PelieHre mpruKIaaHbpIX 3a/1ad ¢ ITOMOIIBIO CHCTEMBI TMHEHHBIX
' YpaBHEHUI
2.7 CucremMbl M COBOKYITHOCTH PAallMOHAIBFHBIX YPaBHEHUH 1 HEPABEHCTB
o8 [IpumeHeHue ypaBHEHUH, CHCTEM W HEPABEHCTB K PEIICHHI0 MAaTEeMAaTHYECKHX 3a]1a4 1 3aa4 u3
' Pa3TUYHBIX 00JIACTEH HAYKH M PEaTbHON KU3HU
3 OyHKINN U TpaduKH
31 Oyuknuus. [lepuognmaeckne pynknmun. [I[poMexxyTkn MOHOTOHHOCTH (GYHKIIMHA. MaKCHMyMBI U
' MUHUMYMEBI QyHKIIMK. HanOompiree n HanMeHbIee 3HaueHNe (PYHKITUU Ha TPOMEKYTKE
3.2 Tpuronomerpuueckre QyHKIINU, KX CBOHCTBA U rpaduku
3.3 [lokazatenvHas u morapudmuyeckast QyHKIIUH, UX CBOHCTBA U IpaduKu
3.4 Ucnonr3oBanue rpadukoB HyHKIMIA IS PEIIeHNs YpaBHEHUH U JTMHEHHBIX CHCTEM
35 Hcnons3oBanue rpadukoB GYHKIWHA U NCCIIEAOBAHUS TIPOIIECCOB U 3aBUCUMOCTEH, KOTOPBIE
' BO3HUKAIOT IMTPH PEIISHUHN 3a]1a4 U3 JPYTUX YIeOHBIX MPEIMETOB U PeaTbHOH KU3HU
4 Hayaa matemaTideckoro anammsa
4.1 HenpepeiHbie hyHKITMN. MeTOa HHTEPBAJIOB IS PEIICHNS] HEPABEHCTB
4.2 [IpousBoanas ¢pyHkuuu. I'eomeTpuuecknii 1 GU3NIECKUI CMBICIT IPOU3BOAHON




[IpousBoanbie deMeHTapHBIX QYHKIUNA. DOPMYITBI HAXOXKACHHUS TPOU3BOJTHON CYMMBI,

4.3 N
MPOU3BEACHUS U YACTHOTO (PYHKIIHHA
44 [Ipumenenue Mpou3BOAHON K HCCIIENOBAHNIO (DYHKLIUI HA MOHOTOHHOCTb M 9KCTPEMYMEI.
' Haxoxxaenue HanbomnbIero 1 HaMMEHbIIEro 3Ha4eHust QYHKLIUU HA OTPe3Ke
45 [Ipumenenue MpoU3BOAHOM 11 HAXOXKICHHS HAWITYYIIETO PELICHUS B MIPUKIIAAHBIX 3a1a4aX, AJIs
' OIpeieNIeHNs] CKOPOCTH MpOIIecca, 3aJJaHHOr0 GOpMYIIoN MK rpaduKkoM
4.6 [lepBooGpa3zHas. Tabnuna nmepBoodpa3HbIX
47 WuTerpai, ero reoMmeTpudeckuii U GU3NYECKUN CMBICI. BhIduciieHre naTerpaia mo popmyie
' Herotona - Jleitbuuna
5 Teopus BeposTHOCTEH U CTaTUCTHKA
YucnoBbie XapaKTCPpUCTHUKU CJ'Iy‘-IaI\/'IHI)IX BCIIMYMH: MAaTECMATUUCCKOC OKNJAHUC, TUCTICPCUA U
CTaHAapTHOC OTKIIOHCHUE. HpI/IMepI)I IMPUMCHCHHUA MAaTCMAaTUYCCKOI'0 OXKUJaHUA, B TOM YUCJIC B
5.1 3a/layax 13 MOBCEAHEBHOM XU3HU. MaTeMaTHUeCKOe 0KUJaH1e OMHAPHOMN CITydaiHON BEIUYUHBI.
MaremaTuueckoe 0XKUJaHUE CYMMBI CIIy4YaHbIX BEJIMUKMH. MaTeMaTHYecKoe OKUAaHue U
JCTIEPCHSI TEOMETPUYECKOT0 1 OMHOMHAILHOTO PacIIpe/ieeHu i
59 3aKkoH OONBIIMX YUCENT U €T0 POJIb B HAyKe, IPUpoJIe U o01IecTBe. BeiOopouHbIit MeTox
' MCCIIeI0BaHUI
53 [Ipumeps! HEMPEPHIBHBIX CITy4alHBIX BeTHUMH. [I0HATHE O TUIOTHOCTH pacipeneneHus. 3a1auu,
' MIPUBOJAIINE K HOPMaJIbHOMY pactpeneneHuio. [loHsTre o HopManbHOM pacipeaeneHnH
6 I'eomerpust
Hunuaapuyeckas MOBEPXHOCTH, 00pa3yIoMIre IMIHHAPUYECKON TOBEPXHOCTH, OCh
6.1 IWJIMHIpUYECKON moBepXHOCTU. Llmmmuap: ocHOBaHMS M OOKOBast TOBEPXHOCTh, 00pa3yromias u
OCB, IJIOMIAb OOKOBOM ¥ MOJHOH IMOBEPXHOCTU
Konuueckas moBepxHOCTh, 00pa3yolie KOHNYECKONH MTOBEPXHOCTH, OCh U BEPUINHA KOHUYIECKOH
6.2 noBepxHocTH. KoHyc: ocHOBaHMe 1 BepIIrHA, 00pa3yromas 1 och, MIIO0MIA b OOKOBOM U MOIHOM
MOBEPXHOCTH. Y CEUCHHBIN KOHYC: 00pa3yrolre U BHICOTa, OCHOBAHUS U OOKOBasi TIOBEPXHOCTh
6.3 Cdepa u map: meHTp, paauyc, TMaMeTp, TIIOMA s TOBEPXHOCTH ceprl. B3anmHOE paconokenme
' cdepbl ¥ MIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe, MIomaab chepsl
6.4 N3obpakeHre Ten BpallleHHusT Ha TUIOCKOCTH. Pa3BepTka HWIMH/pPA U KOHYyCa
65 KomOuHanmu ten BpaieHus 1 MHOTOrPaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIN OKOJIO cepsl,
' cthepa, BcaHHas B MHOTOTPAaHHUK, HITH TEJIO BPAIICHHS
[lonstre 06 o6peme. OCHOBHBIE CBOWICTBA 00HEMOB Tell. Teopema 06 0ObemMe MPSIMOYTOIEHOTO
6.6 MapaJuiesenuieaa u cieacTsus u3 Hee. O0beM MWIHHPA, KoHyca. O0beM Iapa u 1IomaIb
cthepsl
6.7 [Tomo6HubIe Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXIY IUIOMAAIMA MTOBEPXHOCTEN, 00beMaMu
) HOIOOHBIX TEN
6.8 Ceuenns nninH/pa (TapaIen-HO U TePIEHINKYISIPHO OCH), CEUEHHS KOHyca (TTapauienbHOe
' OCHOBAHUIO U MTPOXOJAIIEe Yepe3 BEPIINHY), CEUCHHS Iapa
BekTop Ha m10CKOCTH U B pocTpaHcTBe. CI0XKEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE
6.9 BEKTOpa Ha 4ncio. Pa3nokeHne BeKTopa 1Mo TpeM HeKOMIUTaHapHBIM BekTopaM. [Ipasmito
napasuienenumesaa. Pemenue 3aa4, CBI3aHHBIX ¢ IPUMEHEHHEM MTPABIII ICHCTBHUH ¢ BEKTOpaMHU
[IpssMmoyronpHas cucreMa KoopauHaT B mpocTpaHcTBe. Koopauuatel BekTopa. [IpocTeitmme
6.10 3a/1a4¥l B KOOpJAWHATAX. YTOI MeXIy Bekropamu. CKaJsipHOE TPON3BEACHNE BEKTOPOB.

Beruucnenre yrioB MeXay NpsSMBIMH U IIOCKOCTSIMH. KoopIMHAaTHO-BEKTOPHBIN METOA IpU
pELIEHNN TeOMETPUYECKHX 3a1a4

IIpoBepsiembie Ha EI'D nmo MmaremMaTuke TpeOOBaHHUS K Pe3y/1bTATAM OCBOCHHSI OCHOBHOM

o0pa3oBaTe/IbHOI MPOrPaMMBbI CpPeIHero o0mero 06pa3oBaHus

Kon IIpoBepsieMble TPeOOBAHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHUS OCHOBHOM
NPoBepPsIeMOro 0o0pa3oBaTeJIbHOI MPOrpaMMbl CpeHero o01ero 0opa3zoBaHus
TpeOOBaHUS
1 Bnagenue meronaMu 0Ka3aTenbCTB, aTOPUTMAMY PELICHUS 3a/1a4; YMEHNE




(hopMyTHpPOBATEH U ONIEPUPOBATH MOHATUSIMHU: ONPEACICHIE, aKCHOMA, TeopeMa,
CJICZICTBHE, CBOWCTBO, MMPU3HAK, JI0KA3aTEILCTBO, PABHOCHIILHEIC (DOPMYIUPOBKH;
MIPUMECHSATH UX; YMEHUE (OPMYJIUPOBATh OOPATHOE U MPOTHBOIIOI0KHOE YTBEPIKICHHE,
MIPUBOUTH IPUMEPBI U KOHTPIIPUMEPHI, UCIIOIH30BATh METO]] MATEMATHICCKOM
WHIYKIWW; TPOBOIUTH TOKA3aTEIbHBIC PACCYKICHUS PU PEIICHUH 3a7a4, OIICHUBATh
JIOTUYECKYIO TPaBHILHOCTh PACCYXICHUH; YMEHHUE OMIEPUPOBATH MOHSATHIMHU:
MHOKECTBO, TIOJJMHOKECTBO, OTIEpAIlUU HaJl MHOXKECTBAMU; YMEHHE UCIIOIb30BATh
TEOPETHKO-MHOXECTBCHHBIH arnmapar Jyis ONMCaHUs PEaIbHBIX MPOIIECCOB U SBJICHHUHA U
IIPH PEIICHUH 3a/1a4, B TOM YHCJIC U3 IPYTUX YUCOHBIX MPEIMETOB; YMEHHUE OIEPUPOBATH
MOHSITUSAMU: Tpad), CBA3HBIN Tpad, IepeBo, UK, rpad Ha TIOCKOCTH; YMEHHE 3a/IaBaTh U
OIKCHIBATh rpabl pa3IMUHBIMU CIIOCOOAMH; HCITOB30BATh IPadbl IPU PEIICHUHU 3a]1a4

YMeHune onepupoBaTh HOHATHAME: HATYpaIbHOE YUCIIO, TIETI0E YUCIIO, CTEIIEHD C IIETbIM
MoKasartelieM, KOpeHb HaTypaJibHOM CTEIeHH, CTEIEHb C PAlJHOHAIIBHBIM MTOKa3aTeleM,
CTETEHb C ICHCTBUTEIBHBIM [TOKa3aTeNneM, JIorapiugm 4nciia, CHHYC, KOCUHYC M TaHT€HC
MPOM3BOJIBHOTO YHCIIA, OCTATOK IO MOJIYITIO, PAIlHOHATIEHOE YHCII0, UPPAIMOHAIBHOE
YKCJI0, MHOXKECTBA HATYpaJIbHbIX, [IENIbIX, PAIIMOHATIBHBIX, ISHCTBUTEIBHBIX YHCEN,
yYMEHHE UCTIOJIb30BATh MTPU3HAKH JIETTUMOCTH, HANMEHBIIHH OOIIU JIETUTENb U
HauMeHbIIee olIIee KpaTHOe, alropuT™ EBKIINAA IPU pellIeHn  3a/1a4; 3HAKOMCTBO C
Pa3IMYHBIMH TTO3UIIMOHHBIMHA CHCTEMaMH CUUCIICHUS; YMEHUE BBHITIOIHATH BHIYHCIICHHIE
3Ha4YeHUH U peoOpa3oBaHus BEIPAKEHHUH CO CTENEHSIMH U Jorapudmamu,
npeoOpazoBaHus JPOOHO-PAIIMOHATILHBIX BBIPAXXEHUH; yMEHHE ONepUPOBATH TOHATUSIMH:
MOCIIE0BATENLHOCTD, apU(pMETHYECKasl TPOTPECCHSI, TEOMETPHUECKAst TPOTPECCHS,
0eCKOHEYHO yOBIBaOIIas FTeOMeTpHYeCKasi IPOTrPECCHsT; YMEHHE 3a]1aBaTh
MOCIIEI0BATENFHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (GOpPMYI; YMEHHE
OIEPUPOBATH MOHSATHIMH: KOMIUIEKCHOE YUCIIO, COMPSIKEHHBIE KOMIUIEKCHBIE YKCIa,
MOJIYJIb U apTYMEHT KOMIUIEKCHOTO YHciia, hopMa 3aricl KOMITJIEKCHBIX YUCe
(reomerpuueckasi, TPUTOHOMETpUYECKas U anredpanveckas); yMeTh IPOU3BOIUTH
apudMeTHIecKue JEUCTBHUS ¢ KOMIUIEKCHBIMHU YUCIIAMU; TPUBOUTH IPUMEPHI
HCIIONIB30BaHUS KOMIUICKCHBIX YHCEN; OIEPUPOBATH MOHATHSIMHI: MaTpuiia 2 X 2 u 3 x 3,
OIIpPENEeNNUTENbh MATPHUIIBI, TEOMETPUIECKHI CMBICI OMPEIEIUTENs

YMeHwue onepupoBaTh MOHATHSIMH: PallHOHAIBHBIE, HPPAalMOHAIFHBIE, TOKA3aTebHEIE,
CTETeHHbIe, JJorapru(MIIECKUe, TPUTOHOMETPHUIECKIE YPaBHEHHUS 1 HEPABEHCTBA, MX
CHCTEMbI; YMEHHE OIIEPHPOBATH MOHATHSIMH: TOXKECTBO, TOXK/IECTBEHHOE
npeobpa3zoBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHUI 1 HEPABEHCTB,
PaBHOCHIIBHOCTH YPaBHEHWH, HEPABEHCTB U CHCTEM; YMEHHE PEelIaTh ypaBHEHHS,
HEPaBEHCTBA U CHCTEMBI C IIOMOIIBIO Pa3TNYHBIX IPHEMOB; PEeIIaTh YpaBHEHUA,
HEPaBEHCTBA U CHCTEMBI C ITapaMeTPOM; IPUMEHATh YpaBHEHIsI, HEPABEHCTBA, X
CHCTEMBI JUTSI pEelIeHIsI MaTeMaTHIeCKUX 3a/1a4 U 3a/1a9 U3 PA3INIHBIX 00IacTell HayKu U
peanbHON KU3HU

YMeHue onepupoBaTh MOHATUAMU: (PYHKLHS, YSTHOCTh (DYHKIMH, IIEPUOTUIHOCTD
(hyHKITIH, OTPaHUYEHHOCTH (DYHKITNH, MOHOTOHHOCTB (DYHKITHUH, SKCTpeMyM (DYHKITHH,
HanOoJblIee U HAMMEHbLIee 3HaueHNs (PYHKLNHN Ha IPOMEXYTKE, HElpephIBHAS
(hyHKIMS, acCHMOTOTH Tpaduka GyHKIHH, TIepBas M BTOpas MPOU3BOAHAS (DYHKITHH,
TeOMETPUIECKHI 1 (PU3MUYECKHA CMBICT TIPOU3BOTHOMN, TIEPBOOOpA3HASI, OIIpe/IelIeH HBII
HHTErpai; yMEeHHe HaXOAUTh aCUMITOTHI rpaduka QyHKIUH; yMEHNE BBIYUCIATD
MIPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (YHKIIMA, HAXOAUTh
ypaBHEHHE KacaTeNnbHOH K rpaduky GyHKUNN; yMEHUE HAXOAUTh IPOM3BOJHbIE
3JIEMEHTapHBIX (PYHKIMHA; YMEHUE UCIIONb30BaTh IPOU3BOIHYIO ISl HCCIEAOBAHUS
(GyHKUMH, HAXOIUTh HAaMOONbIINE U HAUMEHBIINE 3HaYeHUS! PYHKIMI; CTPOUTH rpaduKu
MHOTOYIEHOB C UCIIOJIb30BAHMEM alliapaTa MaTeMaTHIeCKOro aHaJIN3a; IPUMEHATh
MIPOU3BOAHYIO JUTS HAXOXKAECHHUS HAWITYUIIero peieHus B IPUKIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-KOHOMHUYECKHUX M (PU3NYECKUX 3a7adax; HAXOAUTH IJIOMAIN U OOBEMBI
¢uryp c moMouIpI0 HHTErpaa; IPUBOJUTH IPUMEPH MATEMAaTHUECKOI'0 MOAEIHPOBAHUS
¢ moMo1IbIo Au¢depeHnnaIbHbIX ypaBHEHNH

YMeHue onepupoBaTh MOHATUAMH: Tpaduk GpyHKIMN, oOpaTHas PyHKIMS, KOMITO3ULIH S
¢$byHKUMH, TMHeHas GyHKUUS, KBaApaTuyHas GyHKIM, pauroHaubHast QyHKUu,
cTeneHHas GyHKUUS, TPUTOHOMETpUYecKue QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKUE
($yHKUMY, TOKa3aTeNnbHast 1 jorapupmudeckas GyHKIUN; YMEHHE CTPOUTH rpaduKu




W3YUYEHHBIX (YHKIUH, BBIOIHATH peoOpa3oBanus rpaukoB (pyHKIWH, NCIIONB30BATh
rpaduKy U1 U3ydeHUs] MPOLIECCOB U 3aBUCHMOCTEH, TIPH PeIlIeHNH 3a1a4 U3 APYTUX
y4eOHBIX MPEIMETOB U 33/1a4 U3 PealIbHOM JKU3HU; BBIpaXkaTh (opMynaMu 3aBUCHMOCTH
MEXKAY BETUUYMHAMM; UCTIONB30BaTh CBOMCTBA U rpadMKu (QYHKIMH ISl pelIeHus
ypaBHEHWH, HEpPAaBEHCTB U 3a]au C MapaMeTpaMu; H300pakaTh HA KOOPIUHATHON
IIJIOCKOCTH MHOYKECTBA pEllIeHU ypaBHEHUHN, HEPABEHCTB U UX CHCTEM

YMeHue pemaTsh TEKCTOBBIE 3aJ]a4l PAa3HBIX TUIOB (B TOM YMCIIE Ha MPOLIEHTHI, JOJIU U
YacTH, Ha JBMKEHUE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3a7]a4X U3 00JIacTH
yIIpaBJICHHUS JTHYHBIMUA U CEMEHHBIMU (PMHAHCAMH ); COCTABIIATH BHIPAKECHUS, yPaBHEHMUS,
HEPAaBEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIIEI0BATh IIOIYYEHHOE PEIICHHUE U
OLICHUBATD MPaBAOIMON00HOCTD PE3YIIFTATOB; YMEHNE MOJICIMPOBAThH PeaslbHbIC
CUTyallM Ha SI3bIKE MATEMATUKH; COCTABIISATh BEIPAKECHUS, YPABHEHHUS, HEPABEHCTBA U UX
CHCTEMBI 110 YCJIOBHUIO 3a[]a4H, HCCIIEA0BATh IIOCTPOCHHBIE MOJEIH C HCIIOIb30BaHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH MOJTYUEHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHITUSIME: CpeAHEe apuPMETHIECKOe, MeIaHa, HanboJbIee 1
HauMEHbIIIEe 3HaUEHUS, Pa3Max, JUCIIEPCUs, CTAHIAPTHOE OTKIOHEHHE YUCIIOBOT O
Habopa; yMEHHE U3BIIEKaTh, MHTEPIIPETHPOBATH HH(OPMAIINIO, IPEJCTABICHHYIO B
TabnuIax, Ha AUarpamMMax, rpadukax, oTpa)xkarllyo CBOHCTBa pealbHBIX MTPOIECCOB U
SIBIICHUH; TIPENICTABIATh MHPOPMAIMIO C IIOMOIIBLIO TAOJNHUI] ¥ JHarpaMMm; UCCIIEI0BATh
CTaTUCTUYECKUE JAHHBIE, B TOM YHCJIE C IPUMEHEHUEM Irpad)iIeCKiX METOJI0B U
AJIEKTPOHHBIX CPENCTB; Ipa)UUIeCKH UCCIIENOBATh COBMECTHBIC HAOOACHUS C TOMOIIIBIO
JyarpaMM paccerBaHUs U JIMHEWHON perpeccuu

YMeHue onepupoBaTh MOHATHSAMH: CITYYaiHBIN OMBIT U CITy4aifHOE COOBITHE,
BEPOSATHOCTH CIIyYaHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSITHOCTH C UCTIOIH30BAHUEM
rpaMuecKux METOJI0B; PUMEHSTH QOPMYJIbI CIIOKEHUSI U YMHOKEHHUS BEPOSITHOCTEMH,
(dhopMyy MOJTHON BEPOATHOCTH, opMyiny bepHyIuii, KoOMOMHATOpHBIC (AKThI U
(hopMyJIBI; OIIEHNBATH BEPOSITHOCTH PEABHBIX COOBITHI; YMEHHE OIepHUPOBaTh
MOHATUSMU: Cy4yaliHasl BENUYHUHA, PACIPEIEIICHUE BEPOATHOCTEH, MAaTEMaTUUECKOE
OXXKUJAaHWE, TUCIIEPCUs ¥ CTAHAAPTHOE OTKIOHEHHE CITYYaifHOW BETMYMHBL, (PYHKIINU
pacrpeneneHus ¥ INOTHOCTU PaBHOMEPHOT' 0, IOKA3aTENbHOIO U HOPMAJIBHOTO
pacnpeneneHnid; yMEeHUE UCII0JIb30BATh CBOMCTBA U3yUEHHBIX pacipeneneHuil aiis
pelIeHus 3aa9; 3HaKOMCTBO C IMTOHSITHSIMHU: 3aKOH OOINBIIIX YHCEN, METOABI BEIOOPOUHBIX
WCCIIEIOBAHNI; YMEHUE MPUBOIUTH IPUMEPHI MPOSBIICHUS 3aKOHA OOJBIIMX YHCET B
MPHUPOAHBIX H OOIIECTBEHHBIX SBJICHUSIX; YMEHHE ONIEPUPOBATD TIOHITHIMU: COUETAHUE,
IepecTaHOBKa, YUCIIO COYETAHHM, YHCIIO TIEpECTaHOBOK; OnHOM HEBI0TOHA; yMeHue
MIPUMEHATh KOMOWHATOPHBIE (PAKTHI U PACCYKICHUS IS PEIICHHUs 3aa9; OI[CHUBATh
BEPOSATHOCTH PEATHHBIX COOBITHI; COCTABIISITH BEPOSTHOCTHYIO MOJIEND H
HHTEPIPETUPOBATH MOTYYEHHBIH pE3ynbTaT

YMeHue onepupoBaTh MOHIATUSAMH: TOUKA, IPsAMas, INIOCKOCTh, IPOCTPAHCTBO, OTPE3OK,
JIy4, BEJIMYHMHA YIJIa, IUIOCKUU YyroJl, ABYTPaHHBIA YToJI, TPEXIPaHHbIA yroi,
CKpEIIMBAIOLINECS MIPSIMbIE, TAPAJUIENbHOCT U MEPIIEH IUKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEH, YTOJl MEXY MPSIMBIMHU, YTOJI MEXAY MPSIMON U MIIOCKOCTHIO, YOI MEXIY
IUIOCKOCTSIMHU, PACCTOSHUE OT TOYKH JI0 TNIOCKOCTHU, PACCTOSHUE MEXKIY IPSAMBIMU,
paccrosiHie MEKIY IIOCKOCTSAMH; YMEHHE HCII0Ib30BATh NIPH PELICHUH 33124
H3y4YeHHbIE (PaKThl ¥ TEOPEMBI IUIAHUMETPUH; YMEHUE OLICHUBATh Pa3Mepbl 00bEKTOB
OKPYXXAaroIero Mupa; CTpOUTh MaTEMaTHYECKHE MOZEIHU C IIOMOLIBLIO T€OMETPHYECKUX
MOHATHH U BEJIMYHH, PEIIATh CBA3aHHBIE C HUIMU IPaKTHYECKUE 3a1a41

10

YMeHue onepupoBaTh NOHATHUAMHU: IUIOMAAb GUTypsl, 00beM (QUTYpBl, MHOTOIPAaHHUK,
MPaBUJIbHBIM MHOTOTPaHHUK, CEYE€HNE MHOTOIPaHHHKa, Ky0, apajuleNenumnes, npu3ma,
nupamuaa, purypa u moBepxHOCTh BpaIeHus], LWINHADP, KOHYC, ap, cdepa, IIIoLa b
cepbl, MI0MAab TOBEPXHOCTH MUPAMHIBI, IPU3MBI, KOHYCa, IIINHIPA, 00BeM Ky0a,
MPSIMOYT OJIHOT'O MapaJulelIenuIeaa, TMpaMubl, IPU3MBIL, IHJIMHIPA, KOHYCa, [MIapa,
pa3BepTKa IMOBEPXHOCTH, CEUEHHSI KOHYCa U [MIIMHAPA, NapajieJbHble OCH WU
OCHOBaHUIO, CEYEHHE 11apa, INIOCKOCTh, Kacaromascs chepsl, IIHHIPA, KOHYCa; YMEHHE
CTPOUTH CE€UE€HHE MHOTOTPaHHUKA, H300pakaTb MHOTOI'PAaHHUKH, (GUTYPBI U TOBEPXHOCTH
BpAILIEHUs, UX CEYEHHUS, B TOM YHCJIE C TOMOIIBIO AIEKTPOHHBIX CPEACTB; YMEHHE
MPUMEHSTH CBOMCTBA T€OMETPUUECKUX (QUTYP, CAMOCTOSTEIBHO (OPMYIUPOBATH
olpezeneHus U3ydaeMbIX (UTyp, BBIIBUTATh THIIOTE3bI O CBOWCTBAX M MPHU3HAKAX




TCOMCTPHUYCCKUX q)Hpr, 00OCHOBBIBAThH MU OIpoBEpPraTb UX; YMCHHUEC NPOBOJUTH
Knaccu(bmcaumo q)I/II‘yp 110 pa3JIMYHbIM MMPU3HAKAM, BBIIIOJIHATH H€O6XOI[I/IMI>IG
JAOMOJTHUTCIBbHBIC TIOCTPOCHU A

11 YMeHHe onepupoBaTh MOHATHIME: JIBHXKCHHE B IIPOCTPAHCTBE, MapauIeIbHbIH EPEeHOC,
CHMMETPHSI Ha IJIOCKOCTH U B TPOCTPAHCTBE, IIOBOPOT, MPe0Opa3oBaHKe MoA00us,
nos00HbIe (UTYPBI; YMEHHE Paclio3HABATh PaBHbIC H NIOIOOHBIC (PUTYPHI, B TOM YHUCIIC B
MPUPOJIE, HCKYCCTBE, apPXUTEKTYPE; UCIIOIb30BaTh T€OMETPUUCCKHE OTHOLICHUSI TIPH
pELICHUH 3a/1a4; HAXOIUTh TEOMETPUYCCKHUE BETMYMHBI (JUTUHA, YTOJ, IOk, 00beM)
NPY PELICHHUH 33714 M3 JPYTUX YYEOHBIX MPEAMETOB U M3 PEAIbHOM KU3HU; YMEHHE
BBIYHCIIATH TCOMETPUYCCKUE BETUUUHBI (JJIMHA, YTOJI, TUIOLIA b, 00BEM, IIOIIA b
MOBEPXHOCTH ), UCTIOJB3YsI U3ydeHHBIE (DOPMYJIBI K METOIbI, B TOM YHCIIC: TUIOIIAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIITHHIIPA, TUIOMAaAb cepbl; 00beM Kyoa,
IPSMOYTOJILHOTO NapaJuielienuiesa, MMPaMHIbl, TPU3MBI, IIUJIMHAPA, KOHYyCa, 11apa;
yMEHHE HaXOIUTh OTHOLIEHUE 00BHEMOB MON00HBIX (HUTYp

12 YMeHne oneprupoBaTh MOHATHSAMHU: IPSMOYTOJIbHAS CHCTEMa KOOPJUHAT, BEKTOD,
KOOPAWHATHI TOUKH, KOOPJIMHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOPA Ha
YHCII0, Pa3loKEeHUE BEKTOpa 1o 0a3ucy, CKaJsipHOE IPOU3BEACHIE, BEKTOPHOE
MIPOM3BEIEHNE, YTOJl MEXAY BEKTOpPAMH; yMEHHE HCII0JIb30BAaTh BEKTOPHBIN U
KOOPJIMHATHBIA METO/I TS PEIICHHsI TeOMETPHUYECKUX 3a/1a4 U 3a]1a4 APYTUX YIeOHBIX
MIPEIMETOB

13 YMenvne BEIOUpaTh MOAXOMSIINN METO IS PEIISHHs 3a/1a4H; TOHIMaHNe 3HAYNMOCTH
MaTeMaTHKH B U3Y9EHUH MPUPOAHBIX U OOIIECTBEHHBIX MPOIIECCOB U SBJICHUN; YMEHHE
pacrio3HaBaTh NPOSIBICHUE 3AKOHOB MATEMATHKHU B UCKYCCTBE, YMEHUE IIPUBOJIUTh

IIpUMEPBI MATEMaTUYECKUX OTKPBITUH POCCUNHCKON U MUPOBOI MaTEMaTU4YECKON HAyKU

IIepeyeHnb 3JIeMEHTOB coJep:kaHus, mpoBepsieMbix Ha EI'D mo Mmaremartuke

Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHUSA
1 Uricna v BBIYMCIEHUS

11 Hatypanbaele v niensie uncia. [Ipu3Haku AemMMOCTH HETBIX YHCET

1.2 Pammonansabie uncia. OOBIKHOBEHHBIC U AECATUIHBIC IPOOH, TIPOIICHTHI, OECKOHEUHBIC
MEPUOANYCCKIE IPOOU

1.3 ApubMernaeckuii KOPEHb HATYPaIBHOHN CTereHH. JeiCTBUS ¢ apudMeTHIecCKMMH KOPHIMHI
HaTypaJIbHOM CTENEeHU

14 CrereHb ¢ 1enbIM mokaszaTeneM. CTeneHsb ¢ palMoHaIbHBIM MToKazaTeneM. CBOHCTBA CTEEHH

15 CuHyc, KOCHHYC M TAaHTE€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIIOBOTO apTyMeHTa

1.6 Jlorapugm uncna. [lecaTHUIHBIE ¥ HATypaJbHBIE JOrapru(MBI

1.7 JleficTBUTENBbHBIC YHCIIa. ApH(PMETHIESCKIE ONIEPAITHH C ICHCTBUTEIBHBIMH YHCIIAMH.
[TpubnkeHHbIe BEIYUCICHUS, PABIIIa OKPYTIICHHUS, IPUKH/IKA U OI[eHKa pe3yabTaTa
BBIYHCIICHUN

1.8 [IpeobpazoBaHue BRIpaKEHHIA

1.9 KommutekcHele yncna

2 YpaBHEHUS U HEPaBEHCTBA

2.1 Henbie u qpoOHO-paIoHa bHBIE YPAaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 TpuronoMmerpuyeckre ypaBHEHUS

24 [TokazaTenpHBIEC U JTOTapUPMUUECKUE YPABHEHUS

2.5 Lenbie u qpoOHO-palioHaIbHEIE HEPaBEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 [lokazarensHble U JOrapupMuIecKue HepaBeHCTBa

2.8 Tpuronomerpruieckue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB




2.10

ypaBHeHI/IH, HEPABCHCTBA U CUCTEMBI C MapaMeTpaMunu

211 Martpuua cucteMbl TMHEHHBIX ypaBHeHHH. OnpenenuTens MaTpULbI
3 Oyakumn U rpaduKu
3.1 Oynkums, cnocoOwl 3aganus ¢pyHkuun. I'paduk pynknun. BzaumHo obpatHbie QyHKIUH.
Uernsle 1 HeueTHbIe QyHKIMH. [leproanueckue GpyHKImm
3.2 O6rnacTe onpeneneHuss © MHOXKeCTBO 3HaueHnid pyHkuun. Hymn ¢pynkuuu. [IpomexyTku
3HAKOIOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIMU. MaKkCHMyMbl 1 MUHUMYMBI
¢yskiy. HauGoneliee 1 HauMeHblee 3HaYeHUE (YHKIIMH Ha TIPOMEKYTKE
3.3 Crenennas QpyHKIUS C HATYpaJIbHBIM U IEJIbIM ITOKa3aTeneM. Ee cBoiicTBa u rpaduk. CoiicTBa
U TpaduK KOpHS N-Oi CTEIeHH
3.4 Tpuronomerpuueckue QyHKINH, UX CBOHCTBA U IPadUKH
3.5 [NokazarenpHas u norapudmMudeckast yHKINU, UX CBOWCTBA U Tpa(UKH
3.6 Touku pa3peiBa. ACUMNTOTHI TpadukoB GyHKIWH. CBOKCTBAa QYHKINH, HEMPEPHIBHBIX Ha
OTpe3Ke
3.7 ITocneaoBaTenLHOCTH, CIIOCOOLI 3aaHuUs ITOCIIEN0BATELHOCTEN
3.8 Apudmerndeckas U reomerpudeckas nporpeccun. @opmyia CIOKHBIX TPOIIEHTOB
4 Hauvana maremarndeckoro aHanmsa
4.1 [pousBoanas ¢pynkiuu. [Ipon3BoaHbIE 3IeMEHTAPHBIX QYHKIIUI
4.2 [IpumeHeHue MpoM3BOAHON K UCCIIENOBAHUIO (DYHKIIMHA HA MOHOTOHHOCTB U OKCTPEMYMBI.
Haxoxaenue HanOopIIero 1 HaMMeHbIIero 3Ha4eHus (GYHKIIMU Ha OTpe3Ke
4.3 ITepBooOpa3zuas. MuTterpan
) MHoecTBa 1 JOTHKa
51 MHOXeCTBO, Olepaliiy HaJ MHOXeCTBaMU. Jlmarpammel Ditiiepa - BerHa
5.2 Jloruxa
6 BeposTHOCTD U CTaTUCTHKA
6.1 OmnucaTenbHas CTAaTUCTHUKA
6.2 BepositHOCTh
6.3 KombOunaropuka
7 I'eomerpus
7.1 Ourypsl Ha TUIOCKOCTH
7.2 IIpsiMbIe 1 IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaIICHUS
7.5 KoopmrHAaTHI 1 BEKTOPHI

IIpoBepsiembie Ha EI'D mo maremaTuke Tpe0OBaHMS K Pe3yJbTAaTaAM OCBOCHHSI OCHOBHOM

00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro 001ero 00pa3oBaHus

Kon [IpoBepsiemble TpeOOBaHMS K IPEAMETHBIM PE3YJIBTATAM OCBOCHHS OCHOBHOM
NMPoBEPAEMOro 00pa3oBaTeNbHON IPOrpaMMBbI CpeIHEero 00IIero oopa3oBaHus
TpedoBaHUA
1 Branenne MerogaMu 0Ka3aTeNbCTB, aTOPUTMAMH PEIICHHUS 3a/1a4; YMEHHE

(hopMyIUpPOBaTh U ONEPUPOBATH MOHIATUSMH: ONIpeeTICHHE, aKCHOMa, TeopeMa,
CJIE/ICTBHE, CBOMCTBO, IIPU3HAK, JI0KA3aTEIbCTBO, PABHOCHIILHBIE YOPMYITHPOBKU;
MIPUMEHSThH UX; yMEHUE (POpMYIMPOBATh OOPATHOE M IPOTHUBOIIOIOKHOE YTBEPKACHHE,
MPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, HCIIOIB30BATh METO MaTEMaTHYECKOM
WHAYKLHMH; TPOBOAUTH JIOKA3aTENbHBIE PACCYKACHUS MIPH PELICHUH 3a]1a4, OLICHUBATb
JIOTHYECKYIO PaBUIIBHOCTD PACCYXICHHI; yMEHHE OIEpUPOBATh HOHATHAMU:
MHOKECTBO, IIOJJMHOXECTBO, OIEPALlN HAJl MHOKECTBAMHU; YMEHHUE HCII0Ib30BaTh
TEOPETHKO-MHOXECTBEHHBIN anmnapar i ONUCaHUs PEANIbHBIX IPOLIECCOB U ABIEHUN U
[IPH PELICHUH 3a]a4, B TOM YHUCIIE U3 APYTHX YUeOHBIX IPEIMETOB; YMEHUE OIIEPHUPOBATH




TIOHATHUAMU rpa(b, CBSI3HBIN rpa(p, ACPEBO, UKII, rpa(p Ha IUNIOCKOCTH; YMCHUE 3a/1aBaTh U
OIIMCHIBATH rpa(bLI Ppa3siIMYHbIMU CHOCO6aMI/I; HUCIIOJIB30BATh Fpa(bbl IIpyu pCIICHUH 3aaa4

YMeHue onepupoBaTh NOHATUSAMU: HaTypaJIbHOE YHCIIO, LIENT0€ YKUCIIO0, CTETEHb C IIEbIM
roKa3aTesieM, KOpeHb HaTypalbHOM CTENEeHH, CTENEHb C pallMOHATIBHBIM ITOKA3aTeNeM,
CTETEHb C ICHCTBUTEIBHBIM MTOKA3aTeNneM, JIOrapiu(m 4nciia, CHHYC, KOCUHYC M TaHT€HC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK MO MOJYJIIO, PAlIMOHAIIBHOE YKCII0, UPPAaLlMOHAIIbHOE
YHCII0, MHOKECTBA HAaTypalbHBIX, LIENbIX, PALIMOHAIBHBIX, NEHCTBUTENBHBIX YHCET;
yYMEHHE UCTIOIb30BaTh IPU3HAKU JACIMMOCTH, HAMMEHBIINHI OOIINH AENUTENb U
HanMeHbIee olIIee KpaTHOe, alNropuT™M EBKITHA pH pelieHu  3a1a49; 3HAKOMCTBO C
Pa3TUYHBIMU MTO3UIIMOHHBIMU CHCTEMaMH CUUCIIEHUS; YMEHHE BHITIONHATH BHIYHCICHUE
3Ha4YeHUH U peoOpa30BaHus BHIPAKECHUH CO CTENEHAMU U JIOTapH(MaMH,
npeoOpazoBaHus JPOOHO-PAIIMOHATILHBIX BEIPaXKEHUH; yMEHHE ONepPUPOBATh TOHATUSIMH:
IIOCIIe/I0BAaTEIbHOCTD, apu(MeTnueckas Iporpeccus, reoMeTpudecKkast mporpeccus,
OecKOHEeYHO yOBbIBaOIasi FeOMETpUYEcKasl IPOrpeccHsl; yMeHue 3a1aBaTh
MOCIIE0BATENLHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (GOpMYI; YMEHHE
OIIepUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIE KOMIIEKCHBIE YHCIa,
MOJIYJTb U apTYMEHT KOMILIEKCHOTO YKcia, (hopMa 3alucH KOMIUIEKCHBIX YUCE
(reomerpuueckas, TPUTOHOMETpUYecKas U anredpandeckas); yMeTb IPOU3BOIUTH
apudMeTHIecKue TeHCTBUS ¢ KOMIUIEKCHBIMU YMCIIAMI; TPUBOUTH IPUMEPHI
WCIIOJIb30BaHMS KOMIUJIEKCHBIX YHCEN; ONEPUPOBATH MOHATUAMU: MaTpuia 2 X 2 1 3 x 3,
OIIpENIEeNNUTENb MaTPHUIIBI, TEOMETPUUIECKUI CMBICI OpEIeIUTeNs

YmMmenue OIIEPpUPOBATH MMOHATUAMU: pallMOHAJIBHBIC, NPPAITUMOHAJIBHBIC, ITIOKa3aTCIIbHBIC,
CTCIICHHBIC, HOFapI/I(bMI/IT-IeCKI/Ie, TPUTOHOMETPUUECCKUEC YPABHCHUA U HCPABCHCTBA, UX
CHUCTEMBI; YMCHUE OIICPUPOBATH IMMOHATUAMU: TOXKIACCTBO, TOXKACCTBEHHOC
npeoOpa3oBaHne, ypaBHEHNE, HEPABEHCTBO, CUCTEMAa YpaBHEHUH 1 HEPABEHCTB,
PaBHOCHUIIBHOCTH ypaBHeHI/Ifl, HEPABCHCTB U CUCTEM, YMCHUEC PCIIaTh YPABHCHUA,
HEPABCHCTBA U CUCTEMBI C ITOMOIIBIO PA3JIMYHBIX ITPUEMOB; PCIIaTh YPABHCHMA,
HEPaBEHCTBA U CHCTEMBI C ITApaMeTPOM; IPUMEHITh YpaBHEHHSI, HEPAaBEHCTBA, UX
CHICTEMBI JUTS PEIICHUS MaTeMaTHYECKHX 3a/1a4 U 337124 U3 pa3iIMYHbIX 00JIacTell HAYKU U
peanbHON KU3HU

YMeHue onepupoBaTh MOHITUSIMU: QYHKIINS, YSTHOCTh QYHKITHH, TIEPUOTUIHOCTD
(YHKIINY, OTPaHUYECHHOCTh (DYHKITUH, MOHOTOHHOCTh (DYHKIINH, SKCTpEeMyM (QDYHKIINH,
HauOoJbIllee U HAaMMEHbIIIee 3HaUYeHHS (DYHKIIMHM Ha TIPOMEXYTKE, HElpephIBHAS
(dhyHKIHSI, acHMIITOTHI Tpaduka GYyHKITUH, TIEpBasi K BTOpas IPONU3BOaHAS (DYHKIINH,
TEOMETPUICCKUH 1 (PM3UICCKUN CMBICIT IIPOW3BOIHOM, TIepBO0Opa3Has, ONpeaeICHHBIH
WHTErpaJ; yMeHUE HaXOJUTh aCHMITOTHI Tpadrka (yHKIINH, YMEHNE BEIYUCIAT
MIPOM3BOAHBIE CYMMBI, IIPOU3BENECHUS, 9aCTHOTO M KOMIIO3UIINU (PYHKIIMN, HAXOTUTH
ypaBHEHHE KacaTelbHOH K TpaduKy pyHKIINN; yMEHIE HaXOIUTh TPOU3BOIHEIE
3JeMEHTapHbIX (YHKIIHIA; YMEHUE UCIIOIB30BATh TIPOM3BOIHYIO IS HCCIIEOBAHUS
(hyHKIHH, HaXOAUTH HAaHOOMBINIE ¥ HANMEHBINNE 3HAUeHUS (DYHKIIHI;, CTPOUTH rpaduku
MHOTOYWICHOB C HCIIOIb30BAHUEM allllapaTta MaTeMaTHIeCKOTO aHalIn3a; IPUMEHSTh
MIPOM3BOAHYIO ISl HAXOXKISHHUS HAWTYYIIErO PElIeHNs B MPUKIIAIHBIX, B TOM YHUCIIe
COITMATHHO-3KOHOMUYECKIX U (PU3NUYECKHX 3a7[a9aX; HAXOAUTh TUIOMATH U 00BEMbI
(uryp ¢ MOMOIIBIO0 WHTETPAJIA; TPUBOAUTE IIPUMEPHI MATEMATHIECKOTO MOIETHPOBAHUS
¢ moMoIIpio AudpepeHnnanTsHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHAMHA: Tpaduk QyHKIMN, 00paTHAS HYHKIIHS, KOMITO3UIIUS
(dbyHKIMH, TMHEHHAS QYHKIHS, KBaapaTU4IHas (yHKIHS, palliOHATbHAS (QYHKINA,
cTerneHHas GYHKIHS, TPUTOHOMETPpUIECKHe PYHKINHU, 00paTHbIE TPHTOHOMETPUYECKHE
(byHKIMY, TOKa3aTelbHast ¥ JJorapupmMuieckas GyHKINU; YMEHHE CTPOUTH rpaduKu
M3yYECHHBIX (DYHKIINH, BBIIOIHATH peoOpa3oBaHust IpadukoB (DYHKIUH, HCIIONb30BATh
rpaduKu U H3yYeHUs TIPOLIECCOB U 3aBUCHMOCTEH, MTPU PEIIeHUH 33134 U3 IPYTHX
y4eOHBIX MPEIMETOB M 33/1a4 U3 PEaIbHOM KNU3HU; BBIPaXaTh (POPMYIaMHU 3aBUCHMOCTH
MEX]ly BETMYMHAMH; UCTIOIb30BATh CBOMCTBA M IpaduKy GyHKIUNA I PeIeHUs
YpaBHEHHUH, HEPABEHCTB | 33/1a4 C TapaMeTpaMu; H300paxkaTh Ha KOOPIMHATHOM
TUIOCKOCTH MHOKECTBA PElICHUH YpaBHEHU, HEPAaBEHCTB M MX CUCTEM

Vmenne peuiaTbh TCKCTOBBLIC 3a/1a41 pa3HbIX TUIIOB (B TOM YHUCJIC HA IPOLCHTHI, JOJIU U
4aCTH, Ha IBHMXXCHUC, pa60Ty, CTOMMOCTDb TOBApPOB U YCJIYI', HAJIOI'HU, 3a/1a4U U3 obnactu
YIIpaBJICHUSA JTAYHBIMU U CEeMCIHBIMHU (bI/IHchaMI/I); COCTAaBJIATh BbIPAXKXCHUA, YPABHCHU,




HEPaBEHCTBA U MX CHCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIIEAOBAThH MOITY4EHHOE PELIeHNE U
OLICHUBATD MPaBAONOI00HOCTh PE3YNILTATOB; YMEHHE MOJIEIINPOBATh peaibHbIC
CUTYallMH Ha S3bIKE MaTEMaTUKH; COCTABIIATh BBIPAXKEHUs, ypaBHEHNU S, HEPABEHCTBA U UX
CHCTEMBI 110 YCIIOBUIO 3aJ]a4H, UCCIIEI0BaTh IIOCTPOEHHBIE MOJIENN C HCIIOJIb30BAaHUEM
anmapara anreOpbl, HHTEPIPETUPOBATh MOJTYUYEHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHITUSME: CpefHee apudmMerndeckoe, Menuana, HanOobIIee 1
HauMEHBbIIIEE 3HAUEHUS, Pa3Max, JUCIIEPCUsl, CTAHJAPTHOE OTKIOHEHHUE YUCIIOBOT O
Habopa; yMEHHE U3BIIEKaTh, MHTEPIPETHPOBATH HH(OPMAIINIO, IPEICTABICHHYIO B
TabnuIax, Ha AuarpamMMax, rpadukax, oTpa)karolylo CBOHCTBA PeabHBIX MTPOIIECCOB U
SIBIICHUH; TIPENICTABIATh MHPOPMAIMIO C IIOMOIIBIO TAONHUIl ¥ HAarpaMMm; UCCIECAOBATh
CTaTUCTUYECKUE JaHHBIE, B TOM YHCIIE C TPUMEHEHNEM rpad)uaecKiuX METOJI0B U
ANEKTPOHHBIX CPEACTB; IPpa)UIeCKH UCCIIENOBATh COBMECTHBIC HAOMIOACHUS C TOMOIIBIO
JarpaMM pacceMBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh MOHITUSME: CITyYaiHBIA OMBIT U CITy4alHOE COOBITHE,
BEPOSTHOCTh CIy4alfHOTO COOBITHS; YMEHHE BBIYHMCIISATH BEPOSTHOCTD C MCIIOIH30BAHUEM
rpaMuecKux METOJI0B; MPUMEHSTH QOPMYJIbI CIIOKEHUSI U YMHOKEHHUST BEPOSITHOCTEMH,
(hopMysTy MOJTHON BEpOSATHOCTH, Popmyity bepHysin, KoMOMHATOPHBIC (haKThI U
(OpMYITBL; OLIEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH; YMEHUE OIIEPHPOBATH
MOHATUSIMU: CIy4yaliHasl BENMYHUHA, PACIIPEAEIIEHUE BEPOATHOCTEN, MaTEMATUYECKOE
OXHJIaHWE, TUCTIEPCUs M CTAHJIAPTHOE OTKJIOHEHNE CITyYaifHOW BETMYHHBI, QYHKIN
pacrpeneneHus ¥ INIOTHOCTH PaBHOMEPHOT' 0, IIOKA3aTENbHOIO 1 HOPMAJIBHOTO
pacrpeneneHuil; yMeHHUE UCIIONIb30BATh CBOMCTBA U3YUYEHHBIX paclpeNeneH i s
pelIeHus 3aa9; 3HaKOMCTBO C IMTOHITHSIMHU: 3aKOH OOJNBIIMX YHCEN, METOABI BEIOOPOUHBIX
WICCIIEIOBAHNI; YMEHHUE MPUBOIUTH IIPUMEPHI MTPOSABIICHIS 3aKOHA OONBIITNX YHCEN B
MPUPOHBIX M OOIIECTBEHHBIX SBIICHUSX; YMEHHE OIIEpPUPOBATH IOHSATHIMHU: COUETAHUE,
MepecTaHOBKa, YHCIIO COYETAaHHM, YHUCIIO ITepecTaHoBOK; OnHOM HbIoTOHA; ymMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKThl M PACCYKIICHHS ISl PEIIeHHs 3a]1a4; OIlCHUBATh
BEPOATHOCTH PEATBbHBIX COOBITHI; COCTaBIIATh BEPOSTHOCTHYIO MOJIEIb 1
HMHTEPIPETUPOBATH TIOTYYCHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMH: TOYKA, MPSAMAas, IIIOCKOCTh, TPOCTPAHCTBO, OTPE3OK,
JIy4, BEIMYMHA yTia, IJIOCKUH yroi, IBYrpaHHbIN yroi, TpeXTpaHHbIM yrod,
CKpPEIUBAIOIIIECS TIPSIMbIE, MapayIeIbHOCTD U MEPIIEH JUKYIISIPHOCTD MPSMBIX H
IIJIOCKOCTEH, YTOJI MEXIY MPSMBIMH, YTOJI MEXY MPSIMOA U TIIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSAIMU, PACCTOSIHHE OT TOYKH JI0 MIJIOCKOCTH, PACCTOSHHUE MEXKIY MPSIMBIMH,
paccTosiHie MeXTy IUTOCKOCTSIMH; YMEHHE HCIIOIh30BaTh P PEIIEHUH 33134
M3y4eHHbIE (DaKTHl ¥ TEOPEMBI TNIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mephl 00bEKTOB
OKPY’KaIOIIEro MUPa; CTPOUTh MAaTEMATHIECKHE MOJIENTU C TIOMOIIBIO TE€OMETPUYECKUX
MIOHSITUW ¥ BEJTUYHH, PEIIATh CBA3aHHBIE C HUMH ITPAKTHYECKUE 3a1aUH

10

YMeHune onepupoBaTh MOHATUAMHU: IUIOMEAAb GUTYpsl, 00BbeM (PUTIYphl, MHOTOTPAHHHUK,
IIPaBUJIbHBIM MHOTOTPaHHUK, CEYE€HNE MHOIOIPaHHHKA, KyO, Iapaulenenunes, IpusMa,
nupamuza, purypa u moBepxHOCTb BpALEHUs, LWINHADP, KOHYC, ap, cepa, IIIoLa s
cdepbl, MIomaab MOBEPXHOCTH MUPAMHIBI, IPU3MBI, KOHYCa, IUIMHIpa, 00beM Ky0a,
MPSIMOYTOJIHOT'O MTapaJuleNIenuIeaa, TMpaMuIbl, IPU3MBL, IUJIHHIPA, KOHYCa, [Mapa,
pa3BepTKa IOBEPXHOCTH, CEUEHHsI KOHYCa U LIMIIMHAPA, NapajjieibHble OCH HIIN
OCHOBAaHUIO, CEYEHHE 11apa, IIIOCKOCTh, Kacaromascs chepsl, IINHIPA, KOHYCa; YMEHHUE
CTPOUTH CEUEHHE MHOIOTPaHHUKA, H300pakaTb MHOTOI'PAaHHUKH, (GUTYPBI U TOBEPXHOCTH
BpAILCHUs], UX CEYEHHS, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPENCTB; YMEHHE
MIPUMEHSTH CBOMCTBA T€OMETPUUECKUX (QUTYP, CAMOCTOSTEIBHO (OPMYIUPOBATH
olpezeneHns U3ydaeMblX (PUryp, BEIABUraTh FMIIOTE3bl O CBOWCTBAX M MPU3HAKAX
reoMeTpudeckux (Gpuryp, 000CHOBBIBAThH UJIM OIIPOBEPTaTh MX; YMEHUE IPOBOJUTD
KJaccupuKanuio GUryp mo pazindHbIM MPU3HAKAM, BBITOIHITH HEOOXOANMBIE
JONOJHUTENBHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh MOHATUSMH: JBH)KEHHE B IPOCTPAHCTBE, NapaljIebHbIN EPEeHOC,
CHUMMETPHSI Ha INIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, IPeoOpa3oBaHue Mo100us,
nogo0HbIe QUTYpBI; YMEHHE PAcIIO3HABATh PaBHbIE U MOJ00HbBIE (DUTYPHI, B TOM YHCIIE B
MIPUPOJIE, HCKYCCTBE, APXUTEKTYPE; UCIOIb30BaTh T€OMETPUYECKUE OTHOIIEHUS ITPU
peLIeHnH 3a/1a4; HaXOIUTh TeOMETPUIECKUE BETUYMHBI (IJIMHA, YOI, IJI0MIa/lb, 00bEM)
[IPH PELICHUH 3aa4 U3 JPYTruX y4eOHbIX IPEAMETOB U U3 PeajbHOM KU3HU; YMEHNE




BBIYUCIIATH TCOMETPUYCCKNUEC BCINYNHBI (I[J'II/IHa, yroij, miomaib, 06’[)6M, miomaab
HOBerHOCTI/I), HCIIOJIB3YA U3YUCHHBIC (I)OpMyJ'II:I 1 METOAbI, B TOM YHUCJIC: IIJIOIIAdb
MOBCPXHOCTU IMUPaMUIbI, IPHU3MbI, KOHYCa, HUJIMHAPA, IJI0IIa/1b C(bepbl; 00BeEM KY63,
OpsAMOYTOJIBHOI'O ITapajuieiicnuneaa, mupaMu/ibl, IpU3Msbl, IUJIAH/IPA, KOHYCA, [I1apa,
YMCHUEC HAXOAUTh OTHOLICHUEC 00BEMOB 1'[0)106HI)IX Q)Hryp

12 YMeHue onepupoBaTh NOHITUSIME: IPSIMOYTOIbHAS CUCTEMa KOOPIUHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA
YHUCIIO, Pa3I0KEHIE BEKTOpa M0 0a3uCy, CKaIIPHOE IPOU3BEICHNE, BEKTOPHOE
MIPOU3BEACHHE, YTOI MEKY BEKTOpPAMH; YMEHUE HCIOIB30BaTh BEKTOPHBINA U
KOOPJAMHATHBIM METOJI sl PEIICHHUS TEOMETPHUCCKUX 3a/1a4 U 3a]1a4 JPYTUX YUeOHBIX
MIPEIMETOB

13 YMmeHune BEIONPATh MOAXOMANIMNA METO JUTS PELIeHUs 3a1a4r; TOHUMaHUE 3HAYUMOCTH
MaTeMaTHKH B U3yYEHUH MPUPOJHBIX M OOIIECTBEHHBIX MPOLECCOB U SIBJICHUIA;, yMEHUE
pacrio3HaBaTh NPOSIBICHUE 3AKOHOB MATEMATHKHU B UCKYCCTBE, YMEHUE IIPUBOJIUTh

IIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUMCKONM U MUPOBON MaTeMaTUYECKOW HAYKH

HepequL JIEMEHTOB COACPKaAaHUA, IPOBEPACMBIX HA EI'D mo maremaTuke

Kon IIpoBepsiemblii 31eMeHT coiepKAHHUA
1 Yucna 1 BIYUCIECHUSA
1.1 Harypanbublie u niensie uncina. [IpusHaku A1eTMMOCTH LENBIX YUCET
1.2 PanmonanbHibie uncia. OOBIKHOBEHHBIE U JCCATUYHBIC IPOOH, ITPOIICHTHI, OECKOHEUYHbIC
MEePUOANYECKIE IPOOH
13 ApumMernyecknii KOpeHb HaTypabHOU cTereHu. JIedcTBIsI ¢ apuMeTHUECKUMU KOPHSIMU
HATYpaJbHOW CTETICHH
14 Crermenb ¢ 1enpM mokazateneM. CTeneds ¢ panroHa bHBIM MTOKazateneM. CBOHCTBA CTETIEHU
15 Cunyc, KOCHHYC U TAaHTEHC YUCJIOBOTO apTyMeHTa. APKCUHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JlecAiTHIHbIE U HATYpaJIbHBIE IOTapH(MBI
1.7 JeficTBuTenpHbIe Yncaa. ApUGMETHIECKHE OIepaluy ¢ JeHCTBUTEIBHBIMHI YHCIAMH.
[TpubnuxeHHbIE BHIYNCIICHNS, TIPaBHJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHUM
1.8 [IpeobpazoBanue BEIPAKEHHI
1.9 KomrutekcHele gmcia
2 YpaBHEHHUS U HEPABCHCTBA
2.1 Lenbie n qpoOHO-paImoHa bHbIE YpaBHEHUS
2.2 UpparnmonasibHbie ypaBHECHHS
2.3 TpuronoMmerpuyecKie ypaBHEHHS
24 [TokazaTenpHBIC U TOTApUPMUIECKUE YPAaBHEHUS
2.5 Lenbie u qpoOHO-paIoHaTbHEIE HEPaBEHCTBA
2.6 WppanmonansHble HEpaBEHCTBA
2.7 [Toka3zaTenpHBIC U JTOTApUPMIYECKIE HEPABEHCTBA
2.8 TpuronoMmerpuyuecKkiue HepaBEeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEeHHS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Matpuna cucTeMsl TMHENHBIX YpaBHEHUH. ONpenennuTellb MaTPHLIbI
3 OyHKIMN 1 rpaduku
3.1 Oynakiws, cnocoos! 3ananus yrkinuu. ['paduk dyaknun. Bzanmao obpaTHble QyHKINN.

UYernsle 1 HeueTHbIe GyHKIMH. [leproanyeckue QyHKIMH

3.2 O6nacte onpeneneHuss © MHOXXKeCTBO 3HaueHui ¢pyHkiun. Hynmu ¢pynkuuu. [IpomexyTku
3HAKOIOCTOSIHCTBA. [IpOMeXyTKH MOHOTOHHOCTH (pYHKLIMH. MakCUMyMbl 1 MUHUMYMBI
¢ynkumu. HanOonpiee 1 HanMeHblIee 3HaYeHn e PYHKIMH Ha TPOMEXKYTKE




3.3 Crenennas QyHKUMS C HATYpalbHBIM U LENbIM Moka3zateneM. Ee cBoiicTBa u rpaduk. CBolicTBa
U TpaduK KOpHS N-Oi CTETeHN
3.4 Tpuronomerpuueckue QpyHKIMU, KX CBOMCTBA U TpaUKu
35 [oka3zarensHas u norapudmudeckasi yHKINU, UX CBOWCTBA U Tpa(UKH
3.6 Touku pa3peiBa. AcumMnToTsl rpadukoB ¢yHkuuil. CBoiicTBa GpyHKIMH, HENPEPHIBHBIX HA
OTpe3Ke
3.7 ITocneaoBaTenLHOCTH, CIIOCOOLI 3aaHus ITOCIIEN0BATEILHOCTEN
3.8 Apudmerndeckas U reomerpudeckas nporpeccur. @opmyna CI0KHBIX TPOIEHTOB
4 Hauana maremarndeckoro aHanmsa
4.1 [pousBoanas ¢pynkuuu. [Ipor3BoaHbIe AIeMEHTapHBIX HYHKLNH
4.2 [Ipumenenue MpoU3BOAHON K HCCIIENOBAHNIO (YHKINI HA MOHOTOHHOCTb M 9KCTPEMYMEI.
Haxoxaenue HauOomnbIero 1 HaMMEHbIIero 3HaueHust QYHKIIUU Ha OTPE3Ke
4.3 [lepBooOpasnas. MuTterpan
) MHoecTBa U JOruka
51 MHOXeCTBO, onepanuu HaJ MHOXecTBaMu. Jlumarpammel Ditniepa - Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucartenpHas CTAaTUCTHKA
6.2 Beposraocts
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [psiMble ¥ MIIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaICHUS
7.5 KoopnnHAaTHI 1 BEKTOPEI
IIpoBepsiemble TPeOOBAHUSA K Pe3ydbTATAM OCBOEHHSI OCHOBHOM
oOpa3oBarteibHOI nporpammsl (10 kiace)
Kon IIpoBepsieMble MpeAMETHBIE Pe3yabTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTebHOM
NpoBepsieMoro NPOrpaMMBbl CpeiHero o01ero 0opa3oBaHus
pe3yJbTara
1 ITo Teme "LludpoBast rpaMOTHOCTE"

11 Bramenune npencTaBieHIIMA O PO HH(OPMAIIMH B CBSI3aHHBIX C HEH MPOIIECCOB B
MIPUPOJIE, TEXHUKE U 00IIEeCTBE, MOHATHAME "HHpopManus”, "MHPOPMAIMOHHBII
mportecc", "cucrema", "KOMIIOHEHTHI CUCTEMEBI", ""cHCTEMHBIH A eKT",
"uH(popMarmoHHas cuctema', ""'cucTeMa yrpasieHus'"; BIaJeHHe METOAaMH ITONCKa
nH(popMauu B ceTd MIHTepHET; yMEeHHE KPUTHUECKH OLIEHUBATh HH(POPMALIHIO,
MTOJTy4EHHYIO U3 ceTH VIHTepHeT

1.2 YMeHune xapakTepu30BaTh OOJbIINE JaHHBIE, IPUBOANTH IPUMEPBI HCTOUHUKOB UX
MOJTy4EHHs ¥ HaIpaBJICHUS UCIIONb30BAHUS

13 ITonumaHrEe OCHOBHBIX MIPUHIIMIIOB YCTPOKWCTBA U (PYHKLIMOHUPOBAHHUS COBPEMEHHBIX
CTAaLlMOHAPHBIX 1 MOOMJIBHBIX KOMIIBIOTEPOB; TEHACHIIMH Pa3BUTHSI KOMIIBIOTEPHBIX
TEXHOJIOTUH; BaJeHHe HaBbIKaMH paOOThI C ONEPalMOHHBIMU CUCTEMaMU U OCHOBHBIMU
BHUJAaMHU IPOrPaMMHOI0 00ecIieueH s Ul PeIeH s yueOHBIX 3a/1a4 110 BRIOpaHHOM
CreUaIn3auu

2 [To Teme "Teopernyeckue oCHOBBI HHPOpMATHKH"

21 [TonumaHre OCHOBHBIX MPUHIIMIIOB JUCKPETU3ALIUH PA3IMUHBIX BUIOB HH)OPMALINY;
yMEHHE ONpeaensTh NHPOPMALUOHHBIA 00bEM TEKCTOBBIX, IPa()MUECKHX 1 3BYKOBBIX
JaHHBIX MIPH 3aJaHHBIX MApaMeTpax AUCKPETH3aLnuU




2.2

YMeHue CTpOUTh HEPaBHOMEPHBIE KOJIBI, TOMYCKAIOIINE OHO3HAUYHOE JIEKOJUPOBAHKE
cooOmeHmit (Mpe(hUKCHBIE KOIbl); HCIIOJIL30BATh MPOCTEHINNE KOJbI, KOTOPHIC
MO3BOJISIOT O0OHAPYKUBATh U UCTIPABJISITH OIIMOKH TIPH Mepeavye JTaHHBIX

2.3

BJ'Ia):[eHI/Ie TCOPCTUYCCKHUM allllapaToM, MO3BOJIAIOIINUM OCYIICCTBIIATE MPEACTABIICHUC
3aJaHHOI'0 HATYPAJIbHOI'O YUCJia B PA3JIMYHBIX CUCTEMAX CUHUCIICHUA

2.4

BJ'Ia):[eHI/Ie TCOPCTUYCCKUM alIapaToM, MO3BOJIAOIIUM BBITIOIHATH HpeO6pa3OBaHI/I$1
JJOTUYCCKUX Bblpa)KeHHﬁ, HCIIOJIB3YA 3aKOHBI 3J1F66pI)I JIOTUKHU

[To Teme "MHpopMaIMOHHBIE TEXHOIOTHH"

3.1

YMeH#He co3aBaTh CTPYKTypHPOBaHHBIC TEKCTOBBIC JIOKYMEHTBI U JICMOHCTPAIIMOHHbBIC
MaTepHualIbl C UCIIOIb30BAHUEM BO3MOKHOCTEI COBPEMEHHBIX MTPOrPAMMHBIX CPEICTB U
00JIaYHBIX CEPBHCOB

3.2

YMeHune ncnonb30BaTh TabauuHbIe (PENIIUOHHbIC) 6a3bl TaHHBIX, B YaCTHOCTH,
COCTAaBIISITh 3aIIPOCHI B 0a3aX JaHHBIX (B TOM YHCIIE BHIYUCIISIEMBIE 3aIIPOCHI ), BHIMOTHSITH
COPTUPOBKY U TOKCK 3amucell B 0a3e NaHHBIX; HATIOMHATH pa3paboTaHHyto 0a3y JaHHBIX

3.3

YMeHue nCnonb30BaTh 3JEKTPOHHBIEC TAONUIIBI JJIsl aHATTU3a, TTPEACTABICHHS U
00paboTKH JaHHKIX (BKIIOYAsl BBIYMCIEHHUE CYMMBI, CpETHEr0 apu(METHIecKoro,
HanOOJbIIEr0 U HAMMEHBIIEr0 3HAUYCHH, pelliecHne YpaBHEHHH )

IIpoBepsiemblie 3s1eMmeHTHI coaep:xanus (10 kiacc)

Kon

HpOBepfleMblﬁ JIEMEHT COAECPKAaHUSA

Hudpoas rpaMoTHOCTH

11

[puniume pabotel KoMIbIOTepa. [lepcoHanbHbIi KOMIBIOTEP. BoIOOp KOHUTYpamun
KOMIIBIOTEPA B 3aBUCUMOCTH OT pEUIaeMBbIX 3a]a4

1.2

OCHOBHBIC TCHICHITUN PAa3BUTHS KOMIBIOTEPHBIX TEXHONOTHH. [lapamiensHbie BEITUCICHNUS.
MHororporieccopabie cucteMbl. CyrnepkoMmboTepsl. MUKpOKOHTpoOIuIepsl. POGOTH3NpOBaHHBIE
MIPOM3BOCTBA

1.3

daitnopas cucrema. Ilorck B aiiaoBoit cucteme. OpraHu3aiiys XpaHeHUs ¥ 00PaOOTKH TaHHBIX
C HCIIOJIh30BAHNUEM MHTEPHET-CEPBUCOB, OOIAYHBIX TEXHOIOTHH 1 MOOMIIBHBIX YCTPOWCTB

Teopernyeckre OCHOBBI HHPOPMATHKA

2.1

WNudopmanus, qaHHbIC U 3HAHWSL. Y HUBEPCATLHOCTD JUCKPETHOT'O TPE/ICTABIICHUS WHPOPMAITHH.
JBonuHOE KOAMpOBaHKE

2.2

PaBHOMepHBIE 1 HEpaBHOMEPHBIE KObL. Y ciioBre daHo

2.3

[Momxomp! k u3Mepenuto nHhopMmaruu. CymHocTs 006eMHOTO0 (a71(haBUTHOTO) MTOAX0a K
U3MepEeHNTo HHGOPMAITHH, OlIpenesiecHrue OUTa ¢ TOUYKH 3peHuUs a(aBUTHOTO TOIX0/a, CBS3h
MeXIy pazMepoM andaButa u HHOOPMAITMOHHBIM BECOM CUMBOJIA (B MPEIIOIOKEHHH O
PaBHOBEPOSTHOCTH TMOSIBIICHUS] CHMBOJIOB), CBSI3b MKy SIUHHUIIAMU H3MEPEHUS HH(POPMAIINH:
our, Oaiit, Kbaiit, MGaiit, I Gaiir. CymHOCTE COAepKaTETbHOTO (BEPOITHOCTHOTO) MOIX0AA K
M3MEpEeHHI0 HH(pOpMaIuy, orpeneyeHne OuTa ¢ TO3UINU COAEPIKaHU COOOIECHHUS

2.4

Wudopmanmonnsie nponecchl. [lepenaya nadopmanun. McTouHNK, TPUEMHHK, KaHA CBSI3H,
CHTHAI, KopupoBaHue. Mckaxkenne nadopmanuu npu nepenade. CKopocTh meperad JaHHBIX 1O
KaHaly CBSI3HU. XpaHeHne nH(opMaIui, 00beM ImaMiTh

2.5

CucremMbl. KOMIIOHEHTHI cUCTEMBI U X B3auMoeicTBue. CHCTeMBI yIpaBieHUs. Y IpaBiIcHUE
KaK MHQOPMAaNMOHHKIH mporecc. OO0paTHas CBS3b

2.6

Cuctemsl cunciienus. PazBepHyTast 3anuch LENbIX U JPOOHBIX YKCEN B MO3UIIMOHHBIX CHCTEMaX
cuuciienns. CBoicTBa MO3MLIMOHHON 3alMCH YUCIIA: KOJINYECTBO HU(P B 3aMIMCH, TPU3HAK
JeTMMOCTH YMCJIa HA OCHOBAHUE CHCTEMbI CUMCIICHUS. AJTOPUTM IIepeBoOAa Leoro yncia u3 P-
WYHOM CHCTEMBI CYHCIICHUS B JIECATUYHYIO. ANITOPUTM TepeBoia KoHeuHo! P-maHoi apodu B
JNECATHYHYIO. AJITOPUTM NEpEeBOa LEIOr0 YNCIIA U3 IECATUYHON CHCTEMbI cUHcieHus B P-
n4Hy0. JIBOMYHAas1, BOCBMEpUYHAs U MIECTHAALATEPUYHAS CUCTEMBI CUMCIIEHUS, IEPEBO YHCEIl
MEXKAY 3TUMH cucTeMaMu. ApruQMeTHIecKre Olepaiy B MO3UIHOHHBIX CHCTEMAaX CUHCIICHHS

2.7

Hpe)lCTaBJ'IeHI/Ie LEJIbIX U BCIICCTBCHHBIX YUCCII B IIaMATU KOMIIBKOTCPA

2.8

Konuposanue texctoB. Koguposka ASCIIL. Onnobaiitabie konupoBku. Ctanaapt UNICODE.
Komuposka UTF-8. Onpenenenue nHPOPMAIMOHHOTO 00beMa TEKCTOBBIX COOOIICHUN




2.9 Konuposanue nzobpaskennii. OueHka nH(HOPMaINOHHOTO 00beMa PacTpOBOro rpaduyeckoro
n300pakeHusl TIpH 3aJlaHHOM pa3pelleHnH U ITyOrHe KoAupoBaHus uBeTa. KogupoBanue 3BykKa.
Onenka HHPOPMAIIMOHHOTO 00beMa 3BYKOBBIX JaHHBIX MPH 3aJaHHBIX YaCTOTE TUCKPETH3ALNU 1
Pa3psAAHOCTH KOAWPOBAHUSA

2.10 AnreOpa noruku. BreickassiBanust. Jlornueckue onepauun. TaOnuipl HCTHHHOCTH JIOTHYECKUX
onepanui "nu3bloHKIUS", "KOHBIOHKIUA", "uHBepcus", "uMIuMKanus", ""9KBUBaICHINS "
Jlornueckue BbIpakeHus. BEIUuucieHne Toruueckoro 3Ha4eHns COCTABHOTO BBICKA3bIBAHUS IPU
W3BECTHBIX 3HAUYEHHAX BXOSIIMX B HETO AJIEMEHTAPHBIX BBICKA3bIBaHUH. TaOMUIBI HCTHHHOCTH
JIOTUYECKUX BbIpaykeHUH. JIornueckue onepanny 1 olnepanuy Haj MHOXKecTBaMu. 1Ipumepsl
3aKOHOB aJITeOphl JIOTUKU. DKBUBAJICHTHBIE TPE00pa30BaHusl JOTMYSCKUX BBIPAKECHHIH.
Jlornueckue Gpynkuuu. [TocTpoeHUe JIOTMYECKOT0 BRIPAXKEHUS C JAHHOW TaOJUIIeH HCTUHHOCTH.
Jlornueckue anemMeHnThl komnbiorepa. Tpurrep. Cymmarop. IlocTpoeHne cxeMbl Ha TOrHYECKUX
3J7eMEeHTax MO JOTMYECKOMY BBIpaKeHHUI0. 3alUCh JIOTHYECKOT 0 BRIPAXKEHUS TI0 JIOTUYECKOM
cxeme

3 HNudopmaninoHHble TEXHOJIOTHA

3.1 TekcroBelii nporeccop. PenakrupoBanue u popmaruporanue. [Ipoepka opdorpaduu u
rpamMMaTuku. CpecTBa MoKMCKa U aBTO3aMEHBI B TEKCTOBOM Ipolieccope. Mcmonp3oBaHne
crunell. CTpyKTypHpOBaHHBIE TEKCTOBbIE JOKyMeHTHl. CHOCKH, ornasienune. O0adyHble
cepBucel. KomektuBHas pabora ¢ JokyMeHTOM. THCTpYMEHTBI pelleH3UPOBaHMSI B TEKCTOBBIX
nporeccopax. Jlemnopas nepenucka. Pedepar. [IpaBuia nuTHpoBaHUS KCTOYHUKOB U
othopmitenus 6udrorpadhudeckux ccbutok. OdopMIleHHE CITHUCKA JINTEPATYPHI

IIpoBepsiemble TPeOOBAHMS K Pe3y/IbTaTaM 0CBOCHUS OCHOBHOM
o0pa3oBarte/ibHOIi nporpammbl (11 kiace)
Kon IIpoBepsieMble peAMETHBIE Pe3yabTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTebHOM
NpoBepPsAEMOro NMPOrpaMMbl cpeJIHero oduero oopa3oBaHus
pe3yabTaTa
1 ITo Teme "LludpoBast TpaMOTHOCTE"

11 Hannuwe npencraBieHnii 0 KOMITBIOTEPHBIX CETSX U UX POJIH B COBPEMEHHOM MUPE; 00
O0IIMX MPUHIHIAX Pa3paboTKH ¥ QYHKIIMOHUPOBAHHS HHTEPHET-TIPUIIOKECHHH

1.2 YMeHne opraHu30BbIBAThH TMYHOE HH(OPMAIIMOHHOE TIPOCTPAHCTBO C UCTIONB30BAHUEM
Pa3IMYHBIX CPEICTB MU(PPOBBIX TEXHOJIOTHI; TIOHUMAaHNE BO3MOXKHOCTEH IH(QPOBBIX
CEPBHCOB TOCY/IapCTBEHHBIX YCIYT, MH(PPOBBIX 00pa30oBaTeIHHBIX CEPBUCOB; TOHNMaHNE
BO3MOXKHOCTEH M OrpaHMYEHUI TEXHOIOTHH MCKYCCTBEHHOTO MHTEIUIEKTA B PA3INIHBIX
o0JracTsIX; HaJIM4re MPEeACTaBICHUN 00 UCIIONb30BaHNY HHPOPMAIIMOHHBIX TEXHOIIOTHH B
pa3IMIHBIX TPOECCHOHANBHBIX cepax

2 ITo Teme "Teoperndeckne 0CHOBBI HHG)OPMATHKH"

2.1 Biianenue TeopeTuueckuM anmnapaToM, MO3BOJISIOIIUM ONPEAEIATh KpaTyalliuil yTh BO
B3BEIICHHOM Tpade ¥ KOTUIECTBO MyTeH MEXTy BEpIIMHAMHU OPUEHTHPOBAHHOTO
AIIKIINYecKoro rpada

3 [To Teme "ANTopuUTMBI U IPOTrpaMMHUPOBaHUE"

3.1 YMeHre YiTaTh ¥ MOHUMATh ITPOrPaMMBbl, PEATH3YIOIIHE HECIOKHBIE aJTOPUTMBI
00pabOTKH YMCIIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIIE MACCUBOB U CHIMBOJIBHBIX
CTPOK) Ha BEIOPAHHOM ISl H3YYEHUS YHUBEPCAILHOM SI3BIKE MPOTPaMMUPOBAHUS
Bbicokoro ypoBHA (Ilackans, Python, Java, C++, C#); yMeHHe aHaTHN3NPOBATh
AJTOPUTMBI C HCITOTb30BaHUEM TAOIHUI] TPACCUPOBKH; OIPEAEISITh 0€3 NCTIOIh30BAHMS
KOMIIBIOTEpPA PE3YNBTATHI BHITTOTHEHNS HECIOKHBIX MTPOrpamMM, BKITFOUAIOIIHIX IHKITHI,
BETBJICHHS U TIOJIIPOTPAMMBEI, TIPH 3aIaHHBIX HCXOHBIX JaHHBIX

3.2 YMmenue Monu(UIMpOBaTh TOTOBBIE IPOTPaMMBI ISl PEIIEHUs] HOBBIX 3a]1a4,
WCIIONb30BaTh X B CBOMX IPOrpaMMax B KauecTBE MOAIPOrpamMm (Mporenyp, GyHKIHH)

3.3 YMeHue peanu30oBaTh 3TAIbl PEISHHS 3a/1a4 Ha KOMITBIOTEPE; YMEHHE Pea30BhIBATh Ha
BBIOPaHHOM /1711 U3YUEHHUS S3bIKE IPOrpaMMHUpPOBaHusl BeICOKOro ypoBHs (Ilackans,
Python, Java, C++, C#) TumoBsle anropuT™Mbl 00pabOTKH YHCEN, YUCTOBBIX
MOCJIEA0BATENLHOCTEN 1 MACCUBOB: MPeCTaBJIEHUE YHCIa B BUe Habopa MpOCThIX




COMHOXKHTENEH; HaXOKIeHNE MaKCUMaJIbHOH (MUHMMAIIbHON ) HU(PBI HATYPATbHOTO
YHCIla, 3aIMCaHHOrO B CUCTEME CUMCIIEHHUS C OCHOBAaHHEM, He MpeBblatommm 10;
BBIUMCIIEHHE 0000LIEHHBIX XapaKTEPHUCTUK 3JIEMEHTOB MacCHUBa WM YHCIOBON
MOCIEA0BATENBHOCTH (CYMMBI, POM3BENECHHS CPEAHEr0 apuPpMETHUECKOTO,
MUHUMAaJIBHOTO 1 MaKCUMAJIBHOTO 3JIEMEHTOB, KOJINYECTBA 3JIEMEHTOB,
YIIOBJIETBOPAIOLINX 3aJaHHOMY YCIIOBHIO); COPTUPOBKY JIEMEHTOB MaccHBa

[To Teme "MHpOpMAIUOHHBIE TEXHOIOTHH"

4.1

YMeHune UCnonb30BaTh KOMIIBIOTEPHO-MaTeMaTHUECKUE MOCITH ISl aHai3a 00bEKTOB U
mporeccoB: GOPMYJIMPOBATH LeNTb MOICIUPOBAHMUS, BBIIOIHATH aHAIN3 PE3YJIbTATOB,
MIOJTy4YEHHBIX B XOJI€ MOJIETTMPOBAHUS; OLIEHUBATh aJeKBATHOCTh MOJIEIH
MOJETHPYEMOMY OOBEKTY HITH MPOLECCY; MPEACTABISATH Pe3yIbTaThl MOACTUPOBAHNUS B
HarJIATHOM BUJIE

IIpoBepsiemblie 351eMeHTHI coaep:xanus (11 kiaacc)

Kon

HpOBepﬂeMblﬁ JIEMEHT COACpPKaAaHUA

Hudposas rpaMOTHOCTH

11

[IpuHIUIIBEI TOCTPOEHUS U almapaTHBIE KOMITOHEHTHI KOMITBIOTEPHBIX ceTell. CeTeBbie
npotokonbl. Cets UuTepHeT. Aapecanus B cetu MaTepHeT. CrcTeMa JOMEHHBIX UMEH

Teopernueckre OCHOBBI HHPOPMATHKH

2.1

Mopnenu u moznenupoBanue. Lenmn mogennpoBanus. COOTBETCTBHE MOJEIH MOJIETHPYEMOMY
00bexTy nim nporeccy. ©opmanu3anus NpUKIaaAHbIX 3a1a4. [IpencraBienne pe3ynbTaToB
MOJIETTPOBAHHUS B BHJIE, YIOOHOM JUIsl BOCHIPUSATHS YernoBekoM. [ paduueckoe npezcraBieHme
JAHHBIX (CXEMBI, TAOJHIIBL, TpaduKm)

2.2

I'padsi. OcHoBHBIE MOHATHS. Bujpl rpados. Pemenne anroputMudeckux 3ajad, CBI3aHHBIX C
aHaM30M TpadoB (MOCTPOEHHE ONTUMAIFHOTO ITyTH MEX]y BeplIIHHaMU rpada, ornpeaenecHue
KOJIMYECTBA PA3INYHBIX ITyTed MEXy BepIIMHAMU OPHEHTHPOBAHHOTO aIlUKIIMYECcKOro rpada)

2.3

JepeBbs. bunapHoe nepeo. JJUCKpeTHbIe UTPhI ABYX HIPOKOB C MOJHON HH(pOpMaIIHEH.
IToctpoenue nepena rmepedbopa BapUaHTOB, OIMMCAHNE CTPATETHH UTPHI B TAOIHIHOH GopMe.
Bremrpeimniasie crpaTerum.

Hcnonp3oBanue rpadoB 1 IepeBbEB MPH ONMHCAHUN 00BEKTOB H MPOIIECCOB OKPYKAIOIIEro MUpa

ANTOPUTMBI U TIPOTPAMMHPOBaHNE

3.1

Onpeznenenrie BO3MOXKHBIX PE3YIBTATOB PAOOTHI MTPOCTEHIIINX AITOPUTMOB YITPABICHUS
WCMIOTTHUTEISIMI ¥ BEIYMCIIUTENBHBIX anropuTMOB. Ompeesienne NCXOAHBIX JaHHbBIX, IPH
KOTOPBIX alITOPUTM MOXET JaTh TPeOyEeMBIid pe3yIbTaT

3.2

Orarmsl pereHns 3a1a4 Ha KoMmrbioTepe. SI3bik nporpammupoBanus (I[lackans, Python, Java,
C++, C#). OcHOBHBIE KOHCTPYKITUH S3bIKa TPOTPaMMHUPOBaHUS. THIIBI JAHHBIX: IEJIOYHCIICHHBIE,
BeIlleCTBEHHbIE, CAMBOJIbHBIE, Torudeckre. Bersnenus. CocraBHbIe yciaoBus. LUK ¢
ycnoBueM. Llukier o nmepemenHo#. Mcmonp30Banre TabnHIl TPaCCUPOBKU

3.3

Pa3paboTtka 1 mporpaMMHas peagH3alis alrOPUTMOB PEIICHUS TUTIOBBIX 3a/1a4 0a30BOT0O
ypoBHs. [Ipumeps! 3a1a4: anroputMsl 00pabOTKH KOHEYHOH YHCIIOBOH MOCIEI0BATENEHOCTH
(BBIYHCIIEHHE CYMM, ITPOM3BEACHHH, KOJIMYECTBA SJIEMEHTOB C 33JaHHBIMHU CBOHCTBAMH),
QJITOPUTMBI aHAJTN3a 3aIMCH YHCEN B TO3UIIMOHHOM CHCTEME CUHCIICHHS, aJITOPUTMBI PEIICHUS
3a/1a4 MeToJI0M Tiepedopa (ITONCK HanOOIBIIEro O0IIEero JeMUTeNs ABYX HaTypaIbHBIX YHCe,
MIPOBEPKaA YHCiIa Ha TPOCTOTY)

3.4

O6paboTka CHUMBOJIBHBIX JJaHHBIX. BCTpoeHHbIe (yHKINHU S3bIKa TPOrPAaMMHUPOBAHUS IS
00pabOTKH CHMBOIIBHBIX CTPOK

3.5

TaOnuynbIe BeNMUYNHBI (MacCHBBI). AITOPUTMBI PabOTHI € 3JIEMEHTaMH MAaCCHBA C OTHOKPATHBIM
MIPOCMOTPOM MAaCCHBa: CyMMHPOBAHHUE 3JIEMEHTOB MAaCCHBA, ITOICUET KOIMUYECTBA (CYMMBI)
3JIEMEHTOB MACCHBAa, YIOBJIETBOPSIOLINX 331aHHOMY YCJIOBHIO, HAXOXKAECHHE HAaHOOJIBILEro
(HavMeHbLIEro) 3HaYeHUs! 3JIEMEHTOB MAaCCHBa, HAXOXKIEHHE BTOPOTO 0 BEIMYHNHE
HanOoJbIIero (HaMMEHbIIEr0) 3HAUCHUS, JIMHEHHBIN TIOMCK 3JIEMEHTA, I1ePECTaHOBKA IIIEMEHTOB
MaccrBa B 0OpaTHOM HOPSIKE.

CopTpoBKa 0JHOMEPHOr0 MaccuBa. IIpocTsie METOABI COPTUPOBKH (HAPUMED, METO
My3bIpbKa, METOA BbIOOpa, copTUpoBKa BcTaBkaMu). [lonnporpamMmer




WndopmannoHHble TEXHOIOTHN

4.1 Ananu3 nanubix. OCHOBHEBIC 33/1a4M aHAIKM3a JJAHHBIX: TPOrHO3UPOBAHUE, KIIACCU(DHUKAITHS,
KJIACTepHU3alus, aHaIu3 OTKIOHeHu. [locne1oBaTeIbHOCTh PEIICHUs 3a1a4 aHAIN3a JaHHBIX .
cOOp MEePBUYHBIX JaHHBIX, OYMCTKA U OI[CHKA Ka4eCTBa JaHHBIX, BBIOOD U (WJIH) TOCTPOCHHE
MoJieNu, TpeoOpa3oBaHue JaHHBIX, BU3yallu3allusl JJaHHBIX, HHTEPIPETAIUs Pe3yIbTaTOB

4.2 AHanM3 TaHHBIX ¢ TOMOIIBIO MICKTPOHHBIX Ta0uIl. BhIuncieHue cyMmmbl, CpeaHEro
apu(MeTHUECKOro, HauOOJIBIEro ¥ HAMMEHBIIIET0 3HAYCHUH JAMana3oHa

4.3 KoMmbroTepHO-MaTeMaTHUECKUE MOICTH. DTaIbl KOMITBIOTEPHO-MAaTEMAaTHICCKOTO
MOJICIUPOBAHMS: IOCTAHOBKA 3aJ[auu, pa3padoTKa MOJIEIN, TECTUPOBAHNE MOJICIIH,
KOMIIBIOTEPHBIH SKCIICPUMEHT, aHAIHM3 PE3yJIbTaTOB MOJICIIUPOBAHHUS

4.4 UmcneHHoe pelieHre ypaBHEHH I ¢ TOMOIIBI0 T0A00pa napamerpa

45 TabnuuHbie (peNAIMOHHbBIE) 0a3bl TaHHBIX. TaluIIa - MPENCTaBICHUE CBEICHUI 00 OJTHOTHITHBIX

oowsekrax. ITone, 3amucek. Kirou tabnuiel. PadoTa ¢ roToBo# 6a30ii JaHHBIX. 3amonHeHne 6a3sl
naHHbIX. [Touck, copTupoBka 1 GuibTpaIus 3amnuceii. 3ampockl Ha BBIOOPKY JaHHBIX. 3alIPOCHI €
rapamerpaMu. BeruucisieMbie mojisi B 3arpocax.

MHuororabiudnble 0a3bl JaHHBIX. THITBI CBA3eH Mexay TaOauIaMu. 3ampochkl K
MHOI0Ta0JIMYHBIM 0a3aM JaHHBIX




TemaTnuyeckoe IAHUPOBaHUE Y4EOHOI0 Kypca «AJiredpa u Ha4ajia MaTeMaTHYeCKOr0 aHAJIHU32»

ba3oBrlil ypoBeHb
10 kaace

Pa3nenbl/TeMbl

KoaunuecTBo
4acoB

DuyiekTpoHHBIE (LM (POBHIE)
o0pa3oBaTe/ibHbIE pecypchl

JeATeILHOCTD YUHTe sl
€ y4yeToM padoyeiil MporpaMMsbl BOCIIUTAHUSA

1 MHokecTBa palluOHAIbHbIX U
JIEUCTBUTEIILHEBIX UKcel. PalionaabHbIe
YpaBHEHUS 1 HEPABEHCTBA

14

Bbubnuoreka LIOK
https://myschool.edu.ru

2 | Oynkumu ¥ rpaduku. CTeneHs C melbiM
HOKa3aTeseM

bubnauoreka LIOK
https://myschool.edu.ru

®opMHpOBATh MOTHUBALIMIO K LI€IEHAIIPABIECHHON COLIUAIBHO
3HAYUMOM JICITEILHOCTH (IOJIY4SHUIO 00pa30BaHUsI U TPYLY).
BocnuteiBaTh HHTEpEC K 00YyUYEHHUIO, K TPOLIECCY MO3HAHUS
(cozmanue u moaiepKaHNe HHTEpeca, aKTUBU3AIUS
MO3HABATENBHON JESTETbHOCTH 00yJaIOInXCs);

DopMHUPOBATH YMEHHUE HAXOJIUTh [IEHHOCTHBIN acIeKT
y4eOHOro 3HaHUS U WHPOPMAIHN

OO6yuaTh KOMaHTHOW pabOTE U B3aMMONEHCTBHIO C APYTUMHU
00y4aroNIMMUCS Yepe3 TPYIIoBbie POpMbI padOThI Uil PaboThI
B Mapax

3 | Apudmernueckuii KOpeHb N—OH CTEIEHH.
UppatmonansHble ypaBHEHUS
HEpaBEeHCTBA

18

bu6mmoreka [JOK
https://myschool.edu.ru

BocnuteiBaTh CO3HATCIIbHYIO JUCHUILTIUHY (HOKaSaTI) Ba>XHOCTb
yaeOHO-TI03HABATEILHON ACATEIHPHOCTH, YICOHOH U TPYITOBOM
JACITATIITAHEI ).

OO0y4ath KOMaHAHON PabOTe U B3aUMOJICHCTBHUIO C IPYTHMHU
00yJarOIIUMHUCS Yepe3 TPYIIOoBbIe (OPMBI paOOThI UIIH PaOOThI
B Tapax.

®DopMHUpOBaTh YMEHUS M HABBIKW OPTaHU3AIUH 00YYaIONMMHUCS
CBOEH eATeTLHOCTH (OpTaHU3aIisI CAMOCTOSATEIIHPHON PaOOTHI,
COOITIOIeHNE TEXHUKH O€30ITaCHOCTH W THTHEHUIECKUX
TIpaBui);

®DopMHpOoBaThH U pa3BUBATh OIIEHOYHBIE YMEHUs (pa3paborka u
MPUHATHE KPUTEPUEB OIICHUBAHHUS, OI[CHUBAHHE TI0 KPUTEPHSIM,
B3aHMOITPOBEPKA, CAMOOIICHUBAHUE U T.]1.);

®DopMUPOBATH HABBIK BBISBIICHUS U CBA3BIBAHUS 00Pa30B,
CMOCOOHOCTH (hOPMUPOBAHYSI HOBBIX 3HAHHM, B TOM YHCIIC
Ccroco0HOCTH (hOPMYITUPOBATH UIEH, TIOHSATHS, THIIOTE3HI 00
00BEKTaxX U SIBJICHUSIX, B TOM YHCIIC paHEe HEU3BECTHBIX,
OCO3HABATh JCPUIIUT COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TNIAHUPOBATh CBOE pa3BUTHE.

3 | Dopmyibl TPUTOHOMETPUH.
Tpuronomerpuueckue ypaBHEHH

22

bubmoreka IIOK
https://myschool.edu.ru

DopMHUPOBATH YMEHHE PACIO3HABATH KOHKPETHBIE TPUMEPHI
MOHSTHSI 110 XapaKTEPHBIM MIPU3HAKAM, BHIOIHATH ONEPALUH B
COOTBETCTBHH C ONPEJEIIEHUEM U TPOCTEUIIIMHI CBONCTBAMU



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

MOHSITHSI, KOHKPETU3UPOBATh MTOHATHE TPUMEPaMH,
UCIIONIb30BATh MOHSTHE U €r0 CBOMCTBA MPH PEIICHUH 33134
(manee — onepupoBaTh MOHATHAMH), @ TAKXKE OMEPUPOBATH
TEpMHHAMH U MIPEACTABICHUSIMHU B 00JIaCTH KOHIETIIIUH
YCTOWYUBOI'O Pa3BUTHSL.

OO0y4aTh KOMaHIHOW pabOTe U B3AUMOIEHCTBUIO C JPYTHMHU
00y4aIOMIMMUCS Yepe3 TPYIIOoBbIe POPMBI PaOOTHI HITH paboThI
B TMapax.

IlocnenoBaTenbHOCTU U IPOIPECCUU

bubnaunoreka LIOK
https://myschool.edu.ru

WNHnnmupoBats v NOAJICPKUBATH UCCIIEA0BATENHCKYIO
JIeSITeNTbHOCTD 00yYaloIMXCs;

OO0y4aTh KOMaHHOW paboTe U B3AaUMOJIEHCTBUIO C JPYTHMHU
00y4aIOIIMMUCS Yepe3 TPYIIOoBbIe POPMBI PaOOTHI HITH paboThI
B mapax.

®DopMHUPOBATH U Pa3BUBATH OIICHOUHEIE YMEHUS (pa3paboTka u
MIPUHATHE KPUTEPUEB OLICHUBAHUS, OLIEHUBAHUE 110 KPUTEPUSM,
B3aHMOITPOBEPKA, CAMOOIICHUBAHUE H T.]1.);

DopMUPOBATH YMEHHUE PACIIO3HABATH KOHKPETHBIE ITPUMEPHI
HOHATHSI 110 XapaKTEPHbIM IIPU3HAKAM, BBIIOJIHSTH ONEPALUH B
COOTBETCTBUU C OMPENIETECHUEM U TPOCTEUIIUMHU CBOMCTBAMHU
HOHATHSI, KOHKPETU3UPOBATh [IOHATHE IPUMEpPaMH,
UCIIOJIb30BATh MOHATHE U €r0 CBOMCTBA P PELICHUH 33134
(mamee — onepupoBaTh MOHATHAMH), & TAK)KE OIIEPHPOBATH
TEPMHHAMU U [IPEACTABICHUSIMU B 00JaCTH KOHLCTILIUH
YCTOWYUBOIO Pa3BUTHSL.

[ToBTOpEHUe, 0000IIEHHE,
cucTeMaTH3aIus 3HaHUHN

bub6nuoreka [JOK
https://myschool.edu.ru

®DopMHpPOBaTh YMEHUS M HABBIKW OPTaHU3AIUH 00YYaIONIMMHUCS
CBOEH eATeTLHOCTH (OpTaHU3aIisI CAMOCTOSATEIIHPHON PaOOTHI,
COOITIOICHNE TEXHUKH O€30TTACHOCTH W TUTHUEHUIECKUX
TIPaBUII);

®DopMupoBaThH U pa3BUBATh OIIEHOYHBIE YMEHUs (pa3paborka u
MPUHATHE KPUTEPUEB OIICHUBAHHUS, OI[CHUBAHHE TI0 KPUTEPHSIM,
B3aHMOITPOBEPKA, CAMOOIICHUBAHUE U T.]1.);

Pa3nenanl/TeMbl

KoanuectBo
4acoB

DJIeKTPpOHHBIe (U poBbIe)
o0pa3oBaTebHbIe pecypchl

JlesiTeJILHOCTD YUHTes
¢ y4eToM padoueil mporpaMMbl BOCIMTAHUS

CrereHs ¢ palOHAJIbHBIM ITOKAa3aTCIICM.

[lokazarensHas QyHKIMSL.

12

bubmuoreka IIOK
https://myschool.edu.ru

I/IHI/IL[I/II/IpOBaTL U NMMOAACPKMUBATL UCCIICA0OBATCIIbCKYHO
JACATCIBbHOCTD O6y‘laIOI]_U/IXC$[;
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[Toka3aTensHbIC ypaBHEHHS U
HEpaBeHCTBA

OO0y4aTh KOMaHIHOH padOTe U B3AaUMOICHCTBUIO C IPYTHMHU
00y4aIOMMMUCS Yepe3 TPYNIoBbIe POPMBI PaOOTHI HITH paboThI
B mapax.

DopMHpOBaTh YMEHUS M HABBIKW OpraHU3aluH
00y4aIOIIMMUCS CBOEH AeSTeNbHOCTH (OpraHu3alus
CaMOCTOSITENBHOM paboThl, COONMIOIEHIE TEXHUKH
0€30MMacHOCTH ¥ TUTHEHUYECKUX MTPaBUII);

®DopMHpOBaThH M Pa3BUBATh OLIEHOUHBIE YMEHUs (pa3padoTKa u
MPUHSTHE KPUTEPUEB OIICHUBAHMUS, OLICHUBAHHE 110
KPHUTEPUSM, B3aHMOIIPOBEPKA, CAMOOIICHUBAHHE | T.]11.);
®DopMUpPOBATh HABBIK BBISIBIICHUS M CBSI3BIBAHUS 00OPa30B,
CIOCOOHOCTH (hOPMUPOBAHUSI HOBBIX 3HAHHM, B TOM YHCIIE
Croco0HOCTh (hOPMYJIUPOBATH UICH, TIOHATHS, THIIOTE3bI 00
00BEKTaxX U SIBJICHUSIX, B TOM YUCIIE paHee HEU3BECTHBIX,
OCO3HABATh JICPUIIUT COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEN, IIJIAHUPOBATH CBOE PA3BUTHE;

Jlorapupmuyeckast yHKIHSA.
Jlorapudmudeckue ypaBHeHUs U
HEepaBeHCTBa

12

bu6mmoreka [JOK
https://myschool.edu.ru

IToGyxmaTh 00y9aronuxcs K COOMIOACHHUIO TTPUHITUIIOB
y4e0HON AUCHIUTIIMHBI 1 CAMOOPTaHH3AITHH.

OO0y4ath KOMaHAHON PaboTe U B3aUMOJICHCTBHUIO C IPYTHMHU
00yJaroIIUMHUCS Yepe3 TPYIIOoBbIe (OPMBI paOOThI UIIH PadOThI
B Mapax.

®opMHpPOBATH YMEHHE PACIIO3HABATH KOHKPETHBIE IIPUMEPHI
TIOHATHS 10 XapaKTePHBIM NMPU3HAKAM, BBITOIHATH ONEPALli B
COOTBETCTBHUH C ONPEETECHUEM U TPOCTEUIIIUMHU CBOMCTBAMHU
TIOHATHUSA, KOHKPETU3UPOBAThH MOHATHE TIPUMEPAMH,
WCIIOJIH30BATh MTOHITHE U €0 CBOWCTBA MIPH PEIICHUH 3a/1a4
(mamee — omepupoOBaTh MOHATHAMH), & TAK)KE OIIEPHPOBATH
TEPMHUHAMH U TPECTABICHUSIMHI B 00JIACTH KOHIICIITUH
YCTOMYUBOIO Pa3BUTHSL.

®DopMHpPOBATh HABBIK BHISIBICHUS U CBS3BIBAHUSA 00Pa30B,
croco0HOCTH (hOpMUPOBAHUS HOBBIX 3HAHWH, B TOM YHUCIIE
croco0HOCTh (hOPMYITUPOBATH UIEH, TIOHSATHS, THIIOTE3BI 00
00bEKTaxX U SBJICHUSAX, B TOM YHCIIE paHee HEU3BECTHBIX,
0CO3HaBaTh JAe(UIIUT COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

Tpuronomerpudeckue GyHKIUH U UX
rpa¢uku. Tpuronomerpuueckue
HEpaBEHCTBA

bubmmoreka IIOK
https://myschool.edu.ru

BocrnuTeiBaTh cO3HATENBHYIO TUCIHILTUHY (TIOKa3aTh
Ba)XHOCTh y4eOHO-IT03HABATEIBHOM JICATEIIbHOCTH, YIeOHOH U
TPYAOBOH JUCITUTUIHHEI).



https://myschool.edu.ru/
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OO0y4aTh KOMaHIHOH padOTe U B3AaUMOICHCTBUIO C IPYTHMHU
00y4aIOMMMUCS Yepe3 TPYNIoBbIe POPMBI PaOOTHI HITH paboThI
B mapax.

DopMUpPOBATh HABBIK BBISIBIICHUS M CBS3BIBAHUS 00OPa30B,
CIOCOOHOCTH (POPMUPOBAHUSI HOBBIX 3HAHHM, B TOM YHCIIC
Croco0HOCTh (hOPMYJIUPOBATH UJICH, TIOHATHS, THIIOTE3BI 00
00BbEKTaxX U SIBJICHUSIX, B TOM YUCIIC paHee HEU3BECTHBIX,
OCO3HABATh JICPUIIUT COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE PA3BUTHE;
®DopMUpPOBATh HABBIK BBISIBIICHUS M CBSI3BIBAHUS 00OPa30B,
CIOCOOHOCTH (hOPMUPOBAHUSI HOBBIX 3HAHHM, B TOM YHCIIE
Croco0HOCTh (hOPMYJIUPOBATH UJICH, TIOHATHS, THIIOTE3BI 00
00BEKTaxX U SIBJICHUSIX, B TOM YUCIIE paHee HEU3BECTHBIX,
OCO3HABATh JICPUIIUT COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE pa3BUTHE

IIpounsBonnas. [Ipumenenue 24 bubmmoreka [IOK ®DopMUPOBATH HABBIK BEISBIICHUS M CBS3BIBAHUS 00Pa30B,
MTPOM3BOAHOM https://myschool.edu.ru CIIOCOOHOCTE (hOPMUPOBAHYS HOBBIX 3HAHWH, B TOM YHCITE
CIOCOOHOCTH (POPMYIIMPOBATH UJICH, TIOHSITHS, THITOTE3bI 00
00BEKTaxX U SBJICHUAX, B TOM YHCIIE paHee HEU3BECTHBIX,
OCO3HABATh JICPUIIUT COOCTBEHHBIX 3HAHUN U
KOMITIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

HHTerpan u ero mpuMeHeHus 9 bubmmoreka 1IOK [ToOyxmaTe 00ydaronuxcst K COOMONEHUIO TPUHIIAIIOB
https://myschool.edu.ru y4eOHOM IUCIMIUIMHBI U CAMOOPTaHU3AIHH.

®DopMUpPOBATh HABBIK BBISBIICHUS H CBSA3BIBAHUS 00Pa30B,
CIIOCOOHOCTH (POPMHUPOBAHMS HOBBIX 3HAHUH, B TOM UHCIIC
croco0HOCTH (hOPMYITUPOBATE UAEH, TIOHSATHS, THIIOTE3HI 00
00BEKTaX U SIBJICHUSIX, B TOM YHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh Ae(UIIUT COOCTBEHHBIX 3HAHUH U
KOMITETCHTHOCTEH, TNITAHUPOBATh CBOE PAa3BUTHE;
®DopMUPOBATH HABBIK BBISBIICHUS M CBA3BIBAHUS 00Pa30B,
croco0HOCTH (hOpMUPOBAHUS HOBBIX 3HAHWH, B TOM YHUCIIE
CMOCOOHOCTH (hOPMYJIMPOBATH UJICH, TIOHSITHS, THIIOTE3bI 00
00BEKTaX U SIBJICHUSIX, B TOM YHCIIC paHEe HEU3BECTHBIX,
OCO3HABATh JCPUIIUT COOCTBEHHBIX 3HAHUN U
KOMITETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHE;

Cucremsl ypaBHEHUI 12 bubmuoreka LHOK PopMHpOBaTh YMEHHS M HABBIKM OpraHU3aliy
https://myschool.edu.ru 00yJarOIIUMUCS CBOEH JEATEIBHOCTH (OpraHU3alvs
CaMOCTOSITENbHOM padoThl, COONIIONEHIE TEXHUKH
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0€30MacHOCTH ¥ TUTUEHUYECKUX MTPaBUIT);

DopMHpOBaThH U Pa3BUBATh OLIEHOYHBIE YMEHUS (pa3padoTKa u
MIPUHATHE KPUTEPUEB OILICHUBAHHUS, OLIEHUBaHHE IO
KpUTEPHSIM, B3aUMOIIPOBEPKa, CAMOOI[EHUBaHHE U T.11.);

HarypanbHble U 1ienble yucia

Bbubnuoreka LIOK
https://myschool.edu.ru

[ToOyxnaTh 00yJaIONIMXCS K COOTIONCHHUIO TIPUHITUIIOB
y4eOHO! AUCIUTUIMHEI U CAMOOPTaHU3aIINH.

®DopMHUPOBATh HABBIK BHISIBICHUS U CBSI3bIBAHUS 00pa30B,
Croco0HOCTh (hOPMUPOBAHUS HOBBIX 3HAHWH, B TOM YHUCIIC
Croco0HOCTh (hOPMYJIUPOBATH UJICH, TIOHATHS, THIIOTE3BI 00
00BEKTaxX U SBJICHUSIX, B TOM YUCIIE paHee HEU3BECTHBIX,
OCO3HABATh JICPUIIUT COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE pa3BUTHE

[ToBTOpEHUe, 0000IIEHE,
cucTeMaTH3aIys 3HaHUN

18

bu6mmoreka [JOK
https://myschool.edu.ru

DopMUPOBATH YMEHUS U HABBIKM OPTaHU3ALUU
00yJaroIUMHUCS CBOEH AEATENbHOCTH (OpraHu3aIis
CaMOCTOSITEITFHOM paboThI, COOMIONCHNE TEXHUKU
0e30MacHOCTH ¥ TUTHEHWYECKHX MTPaBHI);

®DopMHUPOBATH U Pa3BUBATH OIICHOUHEIE YMEHUS (pa3paboTka u
IPUHATHE KPUTEPUEB OLIEHUBAHUSA, OLIECHUBaHUE 110
KPUTEPUAM, B3aUMOIIPOBEPKA, CAMOOLIEHUBAHUE U T.1.);

TemaTnueckoe miIaHnpoBanue yueoHoro kypca «I'eomerpus» (1o rogam o0y4eHus)
ba3oBblii ypoBeHb

10 ka1ace
Ne KouuuecTBo DyekTpoHHBIE (LM(PPOBLIE) JesiTeIbHOCTH YUHMTEJIs
n/n Paznemvi/Tempt 4acos o0pa3oBaTe/ibHbIe pecypchl ¢ yueToM padoueli mporpaMMbl BOCIIMTAHMS
1 |Bsenenue B cTepeoMeTpHIo 10 bubnmoreka [IOK [ToOyxaTh 00y4JarOMIIXCs K COOMIONEHHUIO TPUHITUIIOB
https://myschool.edu.ru y4eOHOM AUCIMIUIMHBI U CAMOOPTaHU3aIHH.
DopMHUPOBATH HABBIK BBISBIICHUS U CBSA3bIBAHUS 00pa30B,
croco0HOCTH (hOpMUPOBAHUS HOBBIX 3HAHWH, B TOM YHUCIIE
croco0HOCTh (hOPMYITUPOBATE UIEH, TIOHSATHS, THIIOTE3HI 00
00BbEKTaxX U SIBICHUSX, B TOM YHUCIIE paHee HEU3BECTHBIX,
OCO3HaBAaTh ACPHUINT COOCTBEHHBIX 3HAHUU U
KOMITETEeHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE
2 |IIpsiMbIe U IUIOCKOCTH B IPOCTPAHCTBE. 12 bubmuoreka LHOK PopMHpOBaTh YMEHHS M HABBIKM OpraHU3aliy

HapaHHeJ'IBHOCTB MpAMBIX U IUIOCKOCTEH

https://myschool.edu.ru

O6y‘laIOH_IPIMI/ICH cBoOeH JACATCIIbHOCTH (OpFaHI/ISaL{HH
CaMOCTOSTEIbHON pa60r1>1, CO6J'IIO,Z[€HI/I€ TCEXHHUKH
0€30IaCHOCTH U TUTHEHUYECKUX HpaBI/IJ'I);
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DopMHUpOBaThH U Pa3BUBATh OLIEHOYHBIEC YMEHUS (pa3padoTKa u
MIPUHATHE KPUTEPUEB OLICHUBAHHUS, OLICHUBAHUE 10
KpUTEPHSIM, B3aUMOIIPOBEPKa, CAMOOI[EHUBAHUE U T.11.)

IlepnieHAMKYIAPHOCTD NPSMBIX U
IJIOCKOCTEN

12

Bbubnuoreka LIOK
https://myschool.edu.ru

@opMHUPOBATH YMEHUSI U HABBIKU OPTaHU3AL[UU
00y4aIOIIMMUCS CBOEH AeSTeNbHOCTH (OpraHu3alIus
CaMOCTOSITEIbHOM paboThl, COOMIONEHNE TEXHUKU
0€30MacHOCTH ¥ TUTHEHUYECKUX MTPaBUII);

®dopMUpOBaTh U pa3BUBATh OIICHOYHBIC YMEHUs (pa3paboTka u
IIPUHATUEC KPUTCPUECB OLICHUBAHNUS, OLICHUBAHUE 110
KpUTEPHSIM, B3aUMOIIPOBEPKA, CAMOOI[EHIUBaHHE U T.11.)

Vsl MCXKAY NPAMBIMHA U TIJIOCKOCTAMU

10

bubnanoreka LIOK
https://myschool.edu.ru

BocnuTsiBaTh CO3HATENBHYIO AUCHUILINHY (ITOKa3aTh
BOXHOCTh y4eOHO-TI03HABATENBHOM JIESATEIBHOCTH, YIEOHOH H
TPYAOBOH JAHCIUTIIINHEI).

OO6yuaTh KOMaHTHOW padOTe M B3aMMOJAEHCTBHIO C IPYyTUMHU
00y4aIOIIMMUCS Yepe3 TPYIIOoBbIe POPMBI PAOOTHI HITH paboThI
B Mapax.

@DopMHpPOBATH HABBIK BBISIBIEHUS M CBSI3BIBAHUA 00Pa30B,
CIIOCOOHOCTH (hOPMHUPOBAHNS HOBBIX 3HAHHI, B TOM YHCIIE
CIIOCOOHOCTH (hOPMYIIMPOBATH UIEH, TOHATHS, THIIOTE3BI 00
00BbEKTax U SIBJICHUSX, B TOM YHUCIIE paHEe HEU3BECTHBIX,
0CO3HABaTh e(YUIIUT COOCTBEHHBIX 3HAHUN
KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTUE

MHororpaHHUKH

11

bu6nuoreka [JOK
https://myschool.edu.ru

VHummupoBaTh 1 MOIepKUBATH NCCIIET0BATENBCKYIO
JeATeTbHOCTh 00YJalOIXCS;

OO0yuaTh KOMaHTHOW padoTe M B3aMMOACHCTBHIO C IPYTUMHA
00yJaroIUMHUCS depe3 TPYINIoBbIe GOPMBI pabOoThl WA PabOoTHI
B TIapax.

®opMupoBaTh yMEHUS M HABBIKH OpTaHU3ALUH
00yJarOIUMUCS CBOEH AEATENbHOCTH (OpraHU3aIvs
CaMOCTOATENBHON PabOTHI, COOMOIEHNE TEXHIKU
0€30MacHOCTH ¥ TUTHEHWYECKUX TTPaBHI);

®opmMupoBaTh U pa3BUBATh OIIEHOYHBIE YMEHUs (pa3padoTKa 1
NPUHATHE KPUTEPUEB OLICHUBAHHS, OLICHHUBAHHE I10
KPUTEPHSIM, B3aUMOIIPOBEPKA, CAMOOLIEHUBAHHE H T.11.);
®opMHpOBaTH HABBIK BBISBICHHS U CBS3bIBAHUS 00pa30B,
CIIOCOOHOCTH (POPMHUPOBAHMS HOBBIX 3HAHHI, B TOM YHCIIE
CIOCOOHOCTH (POPMYJIMPOBATh UJEH, IIOHSTHUS, THIIOTE3bI 00
00BEKTax U SIBICHUSIX, B TOM YUCIIE paHee HEU3BECTHBIX,
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0CO3HABaTh JASQUIIUT COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE pa3BUTHE

OO6BEMBI MHOTOTPAaHHUKOB

Bbubnuoreka LIOK
https://myschool.edu.ru

BocnuTeiBaTh CO3HATENBHYIO JUCHUIUIMHY (T10Ka3aTh
BOKHOCTh y4eOHO-TI03HABATENBHOMN ESATEIBHOCTH, YIEOHOH 1
TPYAOBOH JWCIHILINHEI).

OO0y4aTh KOMaHIHOW PabOTe U B3AUMOIECHCTBUIO C JPYTHMHU
00y4aIOMIMMUCS Yepe3 TPYIIIOBbIe POPMBI PAOOTHI HITH paboThI
B mapax.

®DopMUpPOBATh HABBIK BBISIBIICHUS M CBSI3BIBAHUS 00OPa30B,
CIOCOOHOCTH (hOPMUPOBAHUSI HOBBIX 3HAHHM, B TOM YHCIIC
CIOCOOHOCTH (POPMYIIMPOBATH UJICH, TIOHSITHS, THITOTE3bI 00
00BEKTaxX U SBJICHUSIX, B TOM YUCIIE paHee HEU3BECTHBIX,
OCO3HABATh JICPUIIUT COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEN, IIJIAHUPOBATH CBOE PA3BUTHE;
®DopMUPOBATH HABBIK BBISBIICHUS M CBS3BIBAHUS 00OPa30B,
CIOCOOHOCTH (hOPMUPOBAHYSI HOBBIX 3HAHHM, B TOM YHCIIE
CIOCOOHOCTh (POPMYIIMPOBATH UJICH, TIOHSITHS, THITOTE3bI 00
00BbEKTax U SIBJIECHUSX, B TOM YHUCIIE paHEee HEU3BECTHBIX,
0CO3HaBaTh Ae(YUIIUT COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE pa3BUTHE

[MoBTOpeHUE: ceueHus], pAaCCTOSTHUS U
YIITBI

bu6mmoreka [JOK
https://myschool.edu.ru

BocruTbiBaTh CO3HATENBHYIO AUCIUIUINHY (TIOKA3aTh
BaXHOCTH y4eOHO-TT03HABATENBHON IEATEIIbHOCTH, YIeOHOH U
TPYIOBOW AUCIUIUINHEI).

OO0yuaTh KOMaHTHON padoTe M B3aMMOACHCTBHIO C IPYTUMHA
00yJarOIMUMHUCS depe3 TPYIIoBEIe GOPMBI pabOThI Wi PabOoTHI
B TIapax.

®opMHpOBaTH HABBIK BBISBICHHS U CBSA3BIBAHUS 00pa3oB,
croco0HOCTH (hOpMUPOBAHUS HOBBIX 3HAHWH, B TOM YHUCIIE
croco0HOCTH (hOPMYITUPOBATE UIEH, TIOHSATHS, THIIOTE3HI 00
00BEKTaX U SIBIICHUSX, B TOM YHCIIC paHee HeN3BECTHBIX,
0CO3HaBaTh Ae(OUIIUT COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TUIAHWPOBATh CBOE Pa3BUTHUE;
®opMHpOBaTH HABBIK BBISBICHHS M CBS3bIBAHUS 00pa30B,
CIIOCOOHOCTH (POPMHUPOBAHMS HOBBIX 3HAHHI, B TOM YHCIIE
CIIOCOOHOCTB (POPMYIIMPOBATH HJIEH, TOHSATHS, THIIOTE3BI 00
00BEKTaxX U SIBICHUSX, B TOM YHCIIE paHee HeN3BECTHBIX,
OCO3HABAaTh ACPHUINT COOCTBEHHBIX 3HAHUN U
KOMITETEeHTHOCTEH, TNIaHUPOBATh CBOE Pa3BUTHE
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11 kaacce

Ne Pasen/TeMbl KoanuectBo DuyiekTpoHHBIE (LM (POBHIE) JeaATeJJbHOCTD yYUuTeJs
n/n YacoB o0pa3oBaTe/ibHbIE pecypchl € y4yeToM padoyeiil MporpaMMsbl BOCIIUTAHUSA
1 |Tena Bpamenus 12 Bubmuoreka [JOK BocnuTsiBaTh CO3HATENbHYIO AUCHUILIMHY (ITOKa3aTh
https://myschool.edu.ru Ba)KHOCTh y4eOHO-TI03HABATEIBHOM EITEbHOCTH, YUeOHOMH 1

TPYAOBOM JWCIHILINHEI).

O0y4aTh KOMaHHOW PaboTe U B3AaUMOJICHCTBUIO C JPYTHMHU
00yUaIOIIMMUCS Yepe3 TPYIIOBbIe POPMBI PAOOTHI HITH
paboThI B mapax.

®DopMUPOBATh HABBIK BBISIBIICHUS M CBSI3BIBAHUS 00Pa30B,
CIOCOOHOCTH (hOPMUPOBAHUSI HOBBIX 3HAHHM, B TOM YHCIIC
CIOCOOHOCThH (POPMYIIMPOBATH UJICH, TIOHSITHS, THITOTE3bI 00
00BEKTaxX U SIBJICHUSIX, B TOM YUCIIE paHee HEU3BECTHBIX,
OCO3HABATh JICPUIIUT COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEN, IJIAHUPOBATH CBOE PA3BUTHE;
®DopMUpPOBATh HABBIK BBISIBIICHUS M CBSI3BIBAHUS 00Pa30B,
CIIOCOOHOCTH (hOPMHUPOBAHNS HOBBIX 3HAHHI, B TOM YHCIIE
CITIOCOOHOCTH (hOPMYIINPOBATH UIEH, TOHATHS, THIIOTE3BI 00
00BbEKTax U SIBJIECHUSX, B TOM YHUCIIE paHEe HEU3BECTHBIX,
0CO3HaBaTh Ae(HUIIUT COOCTBEHHBIX 3HAHUN U
KOMITIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

2 | OObéMsBI Tel 5 bubmmorexa [IOK [ToOyxmaTe 0Oydaronuxcst K COOMONEHUIO TPUHIIAIIOB
https://myschool.edu.ru y4eOHOM AUCIMIUTMHBI 1 CAMOOPTaHU3AIHH.

®opMHpOBaTH HABBIK BBISBICHHS U CBA3BIBAHUS 00pa3oB,
CIIOCOOHOCTH (POPMHUPOBAHMS HOBBIX 3HAHUH, B TOM UHCIIC
Ccroco0HOCTH (HOPMYITUPOBATH UIEH, TIOHSATHS, THIIOTE3HI 00
00BEKTaX U SIBICHUSX, B TOM YHCIIC paHee HeN3BECTHBIX,
0CO3HAaBaTh Ae(OUIIUT COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TUIAHWPOBATh CBOE Pa3BUTHUE;
®opMHpOBaTH HABBIK BBISBICHHS U CBSA3BIBAHUS 00pa30B,
CIIOCOOHOCTH (POPMHUPOBAHMS HOBBIX 3HAHHI, B TOM YHCIIE
CIIOCOOHOCTB (POPMYIIMPOBATH HJIEH, TOHSATHS, THIIOTE3BI 00
00BEKTaxX U SIBICHUSX, B TOM YHCIIE paHee HEN3BECTHBIX,
0CO3HaBaTh ePUIUT COOCTBEHHBIX 3HAHHN U
KOMIIETEHTHOCTEH, TUIAHWPOBATh CBOE Pa3BUTHUE;
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BexTopsl 1 KOOpIMHATEI B
IIPOCTPAHCTBE

10

Bbub6moreka IJOK
https://myschool.edu.ru

®opMHpOBaTh YMEHUS Y HABBIKM OpraHU3aliu
00y4aIOMIMMUCS CBOEH AeSTeNbHOCTH (OpraHu3aIus
CaMOCTOSITENBHOM paboThl, COONIIONEHIE TEXHUKH
0€30MacHOCTH ¥ TUTHEHUYECKUX MTPABUIT);

DopMHpOBaThH U Pa3BUBATh OLIEHOUHBIE YMEHUS (pa3padoTKa u
MIPUHATHE KPUTEPUEB OIICHUBAHHUS, OLIECHUBaHHE IO
KpUTEPHSIM, B3aUMOIIPOBEPKa, CAMOOI[EHUBAHUE U T.11.)

[ToBTOpenue, 0600IIEHNE U
cUcTeMaTu3alus 3HaHUI

bubnaunoreka LIOK
https://myschool.edu.ru

DopMUPOBATH YMEHMS U HABBIKU OPTaHU3ALUU
00YyJaroIMMUCS CBOEH AEATENbHOCTH (OpraHU3aIys
CaMOCTOSITEIbHOM paboThI, COOMIOEHNE TEXHUKU
0e30MacHOCTH ¥ TUTHEHWYECKHUX MPaBu);

®dopMUpOBaThH U pa3BUBATh OIICHOYHBIC YMEHUs (pa3paboTka u
IIPUHATUEC KPUTECPUEB OLICHHUBAHUS, OLICHUBAHUE 110
KPUTEPHSIM, B3aUMOITPOBEPKA, CAMOOI[EHIHBAHHE U T.1I.)
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TemaTnuyeckoe IaHUPOBaHUE Y4eOHOro Kypca «BeposiTHOCTh U CTATHCTHKA)

ba3oBrlil ypoBeHb
10 kaace

Paznesnl/TeMbl

KoaunuecTBo
4acoB

JuiekTpoHHBIE (LM (PPOBHIE)
o0pa3oBaTe/ibHbIE pecypchl

JeATeILHOCTD YUHTEIsI
€ y4yeToM padoyeii MporpaMMsbl BOCIIUTAHUSA

1 |IIpencraBiieHUE NaHHBIX H
onucarelIibHas CTaTUCTHKA

4

Bbubnuorexa LIOK
https://myschool.edu.ru

®DopMHpOBaTh YMEHUS M HABBIKW OPTaHU3aIUHA 00Y4aIOIIMMHUCS
CBOEH JIeITENbHOCTH (OpraHu3alus CaMOCTOATENEHON paboThI,
COOJFO/IEHNE TEXHUKU O€30MaCHOCTH U TUTHEHUYECKUX MTPABHUII);
®DopMHpOBAThH M Pa3BUBATH OLIEHOUHBIE YMEHUs (pa3padoTka u
MIPUHATHE KPUTEPHEB OLIEHUBAHMS, OLEHUBAHNE TI0O KPUTEPHSIM,
B3aMMOIIPOBEPKA, CAMOOIIEHUBAHHUE U T.JI.)

2 | CaydaiiHbIC OTIBITHI H CITyYaliHbIC
COOBITHS, OIBITHI C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU UCXOAAMU

bu6mmoreka [JOK
https://myschool.edu.ru

[ToOyxmaTe 00ydaronmxcst K COOMIONEHUIO IPUHITUTIOB YU4eOHOM
JUCHUILIMHBI 1 CaMOOPIraHU3auu.

(DOpMI/IpOBaTI) HAaBBIK BBISIBIICHUS U CBA3bIBAHUSA 06pa3013,
CMOCOOHOCTH (hOPMUPOBAHYSI HOBBIX 3HAHHM, B TOM YHCIIE
CIOCOOHOCTh ()OPMYIIMPOBATH UJICH, TIOHSITHS, THITOTE3bI 00
00BEKTaxX U SBJICHUAX, B TOM YHCIIE paHee HEU3BECTHBIX,
OCO3HABATh JICPUIIUT COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHE;

@DopMHpPOBATh HABHIK BBISIBIEHUS U CBSI3BIBAHUSA 00Pa30B,
CIOCOOHOCTH (hOPMUPOBAHVSI HOBBIX 3HAHHM, B TOM YHCIIC
Ccroco0HOCTh (hOPMYITUPOBATE UEH, TIOHSATHS, THIIOTE3HI 00
00BEeKTaxX U SBJICHUAX, B TOM YHCIIE paHee HEN3BECTHBIX,
0CO3HABaTh AeUIIUT COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH,
IUTAHUPOBATH CBOE PA3BUTHE

3 | Omepanuu Haa COOBITUAMH, CIOKCHHE
BEPOSITHOCTEN

bub6nuoreka [JOK
https://myschool.edu.ru

BocruTeIBaTh CO3HATENBHYIO AUCIUIUINHY (IIOKa3aTh BaXKHOCTh
y4e0HO-TI0O3HABATEIIEHON JIESITETFHOCTH, YIeOHOW U TPYAOBOM
JACITATIITNHEI ).

OO0yuaTh KOMaHTHOW PabOTEe M B3aMMOJCHCTBHIO C IPYTUMHA
00yJaroIUMUCS depe3 TPYIIOBEIe GOPMBI pabOTHI W PabOTHI B
napax.

®opMHpOBaTH HABBIK BBISBICHHS M CBS3bIBAHUS 00pa30B,
CIIOCOOHOCTH (POPMHUPOBAHMS HOBBIX 3HAHHIA, B TOM YHCIIE
CIIOCOOHOCTH (POPMYIIMPOBATH HIIEH, TOHSTHUS, THIIOTE3BI 00
00BEKTaxX U SIBICHUSX, B TOM YHCIIE paHee HEN3BECTHBIX,
OCO3HABATh ACPHUINT COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH,
IUTaHUPOBATDH CBOE Pa3BUTHE;
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®DopMHPOBATh HABBIK BHISIBICHUS U CBS3bIBAHUS 00Pa30B,
Ccroco0HOCTh (hOPMUPOBAHUS HOBBIX 3HAHUH, B TOM YHUCIIC
Croco0HOCTh (hOPMYJIUPOBATH UJICH, TIOHATHS, TUIIOTE3BI 00
00bEKTaX U SABJCHUSX, B TOM YHUCIIC paHEe HEU3BECTHBIX,
0CO3HABaTh ACPUIIUT COOCTBEHHBIX 3HAHUHN M KOMIICTEHTHOCTEH,
IIJIJAHUPOBATH CBOE pa3BUTHE

VYcinoBHas BEPOSATHOCTD, JAEPEBO
CITy4aifHOTO OMbITa, (POPMYJIa TTOTHOM
BEPOSTHOCTH M HE3aBUCHMOCTh
COOBITUH

Bbubnuorexa LIOK
https://myschool.edu.ru

®DopMHpOBaTh YMEHUS M HABBIKW OPTaHU3a[UHA 00Y4aIOIIMMHUCS
CBOCH JICITEIBHOCTH (OpraHU3aIus CaMOCTOATEILHOW PadoThI,
COOJTIOZICHNE TEXHUKH 0€30MaCHOCTH M TUTHEHUYECKUX TTPaBUII);
®dopMUpoBaTh U pa3BUBATh OIICHOYHBIC YMEHUs (pa3paboTka u
IIPUHATUE KPUTEPUEB OLICHUBAHUS, OLICHUBAHUE 110 KPUTEPUSIM,
B3aMMOITPOBEPKA, CAMOOIICHUBAHUE H T.]I.);

OneMeHThl KOMOMHATOPUKH

bu6mmoreka [JOK
https://myschool.edu.ru

®opMHpOBaTh YMEHHS ¥ HABBIKM OpPTraHU3aI[UH 00yJaroMMHCS
CBOEH JIeITeTbHOCTH (OpTaHU3aIis CAMOCTOSTSIIPHON PaOOTHI,
COOMTI0IeHNE TEXHUKHN O€30ITaCHOCTH M TUTHEHUYECKUX TIPaBU);
®opMupoBaThH U pa3BUBaTh OIIEHOYHBIE YMeHUs (pa3paborka u
MIPUHATHE KPUTEPHEB OIIEHNBAHMS, OIEHNBAHNE TI0O KPUTEPHSIM,
B3aMMOIIPOBEPKA, CAMOOIIEHUBAHHUE H T.1I.);

CepI/II/I IMOCJIeIOBATEIbHBIX MCITBITAHHI

bu6mmoreka [JOK
https://myschool.edu.ru

BocnuThiBaTh CO3HATENBHYIO TUCIHUILTHHY (TIOKa3aTh BAXKHOCTh
yaeOHO-TI03HABATEILHON ACATCITHPHOCTH, YICOHOH U TPYITOBOM
JACITATIITAHEI ).

OO0yuaTh KOMaHTHON padoTe M B3aMMOACHCTBHIO C IPYTUMHA
00yJaroImuMUCs depe3 TPYNIoBbie GOpPMBI paboThI Wi PaboTH B
napax.

®DopMUPOBATh HABBIK BBISBIICHUS H CBSA3BIBAHUS 00Pa30B,
CITOCOOHOCTH (POPMHUPOBAHMS HOBBIX 3HAHUH, B TOM UHUCIIC
croco0HOCTH (hOPMYTUPOBATH UIEH, TIOHSATHS, THIIOTE3HI 00
00BEKTaX U SIBJICHUSIX, B TOM YHCIIC paHEe HEU3BECTHBIX,
OCO3HABATh JCPHUIIUT COOCTBEHHBIX 3HAHUN M KOMITICTCHTHOCTEH,
TUTAHUPOBATH CBOE Pa3BUTHE;

®DopMUPOBATH HABBIK BBISBIICHUS M CBA3BIBAHUS 00PA30B,
CMOCOOHOCTH (hOPMUPOBAHUSI HOBBIX 3HAHWM, B TOM YHCIIE
CMOCOOHOCTH (hOPMYJIMPOBATH UJICH, TIOHSITUS, THIIOTE3bI 00
00BEKTaX U SIBJICHUSIX, B TOM YHCIIC paHEe HEU3BECTHBIX,
OCO3HABAaTh JCPHUIIUT COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH,
TUTAHUPOBATH CBOE Pa3BUTHE
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CraydaliHble BETHYUHBI U
pacnpeneneHus

Bbu6moreka [JOK
https://myschool.edu.ru

[ToGyxnath 0Oy4arommxcs K COOMIOACHUIO TPUHIIUIIOB Y4eOH o1
JUCLUTUIMHBI B CAMOOPTaHU3AIIHH.

DopMUPOBATH HABBIK BBISIBIICHUS M CBS3BIBAHUS 00OPa30B,
CIOCOOHOCTH (POPMUPOBAHUSI HOBBIX 3HAHHUM, B TOM YHCIIC
CIOCOOHOCTH (POPMYIIMPOBATH UJICH, TIOHSITUS, THITIOTE3bI 00
00BEKTaxX U SIBJICHUSIX, B TOM YUCIIC paHee HEU3BECTHBIX,
0CO3HAaBaTh ACPUIIUT COOCTBEHHBIX 3HAHUHN M KOMIICTEHTHOCTEH,
IIJIJAHUPOBATH CBOE PAa3BUTHE;

®DopMUpPOBATh HABBIK BBISIBJICHUS M CBSI3BIBAHUS 0OPa30B,
CIOCOOHOCTH (hOPMUPOBAHUSI HOBBIX 3HAHHM, B TOM YHCIIE
CIOCOOHOCTH (POPMYIIMPOBATH UJICH, TIOHSITHS, THITOTE3bI 00
00BEKTaxX U SBJICHUSIX, B TOM YUCIIE paHee HEU3BECTHBIX,
0C03HaBaTh AePUIIUT COOCTBEHHBIX 3HAHUH M KOMIICTEHTHOCTEH,
IIJIJAHUPOBATh CBOE pa3BUTHE

O0001IeHNE ¥ CHUCTEMAaTU3AINS 3HAHUI

bu6mmoreka [JOK
https://myschool.edu.ru

®opMHPOBaTh YMEHHS ¥ HABBIKM OpTraHU3aI[UH 00yJaroMMHCS
CBOEH JIeITeTbHOCTH (OpTaHU3aIis CAMOCTOSTSIHPHON Pa0OTHI,
COOITI0IeHNE TEXHUKHN O€30ITaCHOCTH M TUTHEHUYECKUX TIPaBU);
®DopMHUPOBATH U Pa3BUBAThH OIICHOUHEIE YMEHUS (pa3paboTka 1
MIPUHATHE KPUTEPUEB OIIEHUBAHMS, OIEHUBAHNE TI0 KPUTEPHIM,
B3aMMOIIPOBEPKA, CAMOOIIEHUBAHHUE H T.1I.)

Pa3gennl/TeMbl

KoanuecTBoO
4acoB

DyekTpoHHBIE (LM(PPOBLIE)
o0pa3oBaTejibHbIEe pecypchl

JeATeIbHOCTD YUHTEsI
¢ yueToMm padoyeil mporpaMmmMbl BOCIIUTAHUS

MartemaTrnyeckoe OXKHUIaHNE
CIIly4ailHOW BEJTMYMHBI

4

bu6nuoreka [JOK
https://myschool.edu.ru

BocnuteiBaTh CO3HATENBHYIO TUCHUILIMHY (IIOKa3aTh BA)KHOCTh
y4e0HO-TI03HABATENIEHON JIESITETFHOCTH, yIeOHOW U TPYAOBOM
JACITATIINHBI )

Jucnepcus U CTaHAAPTHOE OTKIOHEHUE
CIIy4ailHOW BETMYMHBI

Bbub6nuoreka [JOK
https://myschool.edu.ru

[ToOyxnaTh 00y4JaroOIIIXCs K COOMIOIEHIIO TPUHITUTIOB YIeOHOM
JMCIHTIINHBI 1 CAMOOPTaHHU3AIHH.

®opMHpOBaTH HABBIK BBISBICHHS U CBS3bIBAHUS 00pa30B,
croco0HOCTH (hOpMUPOBAHUS HOBBIX 3HAHWH, B TOM YHUCIIE
CIIOCOOHOCTH (POPMYIIMPOBATH HJIEH, TOHSTHS, THIIOTE3BI 00
00BEKTaX U SIBICHUSX, B TOM YHCIIE paHee HEN3BECTHBIX,
0CO3HaBaTh JIePUIIUT COOCTBEHHBIX 3HAHMI 1 KOMIIETEHTHOCTEH,
IUIAHWPOBATH CBOE Pa3BUTHUE;

DopMUPOBATH HABBIK BBISBJICHUS U CBS3bIBaHUS 00pa30B,
CIOCOOHOCTH ()OPMUPOBAHMSI HOBBIX 3HAHWH, B TOM YHCIIE
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Croco0HOCTh (hOPMYJTUPOBATH UJICH, TIOHSATHS, THIIOTE3BI 00
00bEKTaX U SBJICHUSAX, B TOM YHCIIC paHEe HEU3BECTHBIX,
0CO3HABaTh ACPUIIUT COOCTBEHHBIX 3HAHUHN M KOMIICTEHTHOCTEH,
IJIJAHUPOBATH CBOE PAa3BUTHE;

3aKoH OOJIBIINX YHUCENT

Bbubnuorexa LIOK
https://myschool.edu.ru

@DopMUPOBaTh YMEHUS M HABBIKM OpPraHU3aLUH 00yYarOIMMHUCS
CBOCH JeATENbHOCTH (OpraHU3aIMs CAaMOCTOSTEIbHON paboTHl,
COOJIO/ICHNE TEXHUKU O€30MaCHOCTH U TUTHEHUYECKUX MPABHUII);
dopMHUpPOBaTh U Pa3BUBATh OIICHOUHBIC YMEHUs (pa3padoTKa
NPUHATHE KPUTEPUEB OLICHUBAHHSI, OLICHMBAHHE 110 KPUTEPHSIM,
B3aMMOIIPOBEPKA, CAMOOLICHUBAHHE U T.]I.)

HenpepbiBHbBIE CiTydailHbIE BETUYUHBI
(pactipenenenus)

bubanoreka LIOK
https://myschool.edu.ru

BocrnuteiBaTh CO3HATCIIbHYIO JUCHUILIJIUHY (HOKa3aTb Ba>XHOCTb
y4eOHO-TI03HABATENbHON JeATENLHOCTH, y4eOHON U TPYIOBOH
TACITATIITIHEI).

OO6yuaTh KOMaHTHOW padOTe M B3aMMOAEHCTBHIO C IPYyTUMHU
00y4aIoIIMMUCS Yepe3 TPYIIOBbIe POPMBI PaOOTHI HITH PabOTHI B
napax.

(DOpMI/IpOBaTI) HAaBBIK BBISIBIICHUS U CBA3bIBAHUSA O6paSOB,
CIOCOOHOCThH (hOPMUPOBAHVSI HOBBIX 3HAHHM, B TOM YHCIIC
CIOCOOHOCThH (POPMYIIMPOBATH UJICH, TIOHSITHS, THITOTE3bI 00
00BEKTaxX U SBJICHUAX, B TOM YHCIIE paHee HEU3BECTHBIX,
OCO3HABATh JICPUIIUT COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH,
IUTAHUPOBATH CBOE PAa3BUTHE;

®DopMHpPOBATH HABHIK BHISIBICHUS M CBSI3BIBAHUSA 00Pa30B,
CITOCOOHOCTH (POPMHUPOBAHMS HOBBIX 3HAHUH, B TOM UHCIIC
croco0HOCTh (hOPMYITUPOBATE UEH, TIOHSATHS, THIIOTE3HI 00
00BEeKTaxX U SBJICHUAX, B TOM YHCIIEC paHee HEN3BECTHBIX,
0CO3HABaTh Ae)UIIUT COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH,
TJIAHUPOBATH CBOE Pa3BUTHE

HopmaneHoe pacnipeneneHust

Bbub6nuoreka LJOK
https://myschool.edu.ru

®DopMHUpPOBaTh YMEHUS M HABBIKM OPTaHU3AIUH 00YYAIONMMUCS
CBOEH JeSITENhbHOCTH (OpraHU3aIus CaMOCTOSTENLHONW paboThI,
COOITIOICHNE TEXHUKHN OE30ITaCHOCTH M TUTHEHUYECKUX TIPaBUI);
DopMHUPOBAThH U PA3BUBATh OLICHOUHBIC YMEHUS (pa3paboTka u
MPUHATHE KPUTEPUEB OIICHUBAHHUS, OI[CHUBAHHUE TI0 KPUTEPHSIM,
B3aMMOITPOBEPKA, CAMOOLICHUBAHUE U T.]I.).

[loBTOpenue, obodIIeHNE U
chCTEMaTH3alrs 3HAHUN

19

bubmmoreka IIOK
https://myschool.edu.ru

[ToOyxaTh 00y4JarOIIMXCS K COOMIOIEHUIO IPUHITUTIOB YIeOHOM
JCIUTUTMHBI B CAMOOPTaHU3AIIHH.
®DopMHpPOBATh HABBIK BISIBICHUS 1 CBA3BIBAHUS 00Pa30B,
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CIOCOOHOCTH (hOPMUPOBAHUSI HOBBIX 3HAHHUM, B TOM YHCIIE
CIOCOOHOCTH ()OPMYIIMPOBATH UJEH, TIOHSTHUS, THIIOTE3bI 00
00BEKTax U SIBJICHUSIX, B TOM YUCIIC paHee HEU3BECTHBIX,
0CO3HABaTh ACPUIIUT COOCTBEHHBIX 3HAHUHN M KOMIICTEHTHOCTEH,
IJIJAHUPOBATH CBOE PAa3BUTHE;

DopMUPOBATH HABBIK BBISIBIICHUS M CBS3BIBAHUS 00OPa30B,
CIOCOOHOCTH (hOPMUPOBAHUSI HOBBIX 3HAHHUM, B TOM YHCIIC
CIOCOOHOCTH (POPMYIIMPOBATH UJICH, TIOHSITHS, THITOTE3bI 00
00BEKTaxX U SBJIEHUAX, B TOM YHCIIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JACPUIIUT COOCTBEHHBIX 3HAHUHN M KOMIICTEHTHOCTEH,
IIJIJAHUPOBATH CBOE Pa3BUTHE;




TemaTnuyeckoe IAHUPOBaAHUE Y4EOHOI0 Kypca «AJiredpa ¥ Ha4aJIa MATEMaTHYECKOI0 AHAJINU32)
Yriy0eHHbl YpOBeHb

10 kaace
Ne Paznennl/Tembl KosaunuyectBo DJiIeKTpOHHBIe (U poBbIe) JesiTeIbHOCTDL YUUTEJIsA
n/n 4acoB o0pa3oBaTebHbIE pecypchl € y4yeToM pabdoueii mporpaMMbl BOCIIMTAHHSA
1 | MHOXeCTBO ACHCTBUTEIBHBIX YHCEIL. 24 bubnuoreka [IOK BocnuThiBaTh CO3HATENBHYIO AUCIHUILIMHY (TT0Ka3aTh BAKHOCTh

MHorounensl. PanoHaabpHbIe https://myschool.edu.ru y4eOHO-TT03HABATENBHON JAeATEIBHOCTH, YUeOHOH U TPYIOBOM

ypaBHEHUs 1 HepaBeHCTBA. CHCTEMBI JICIIUTUTNHB ).

JINHEWHBIX YpaBHEHUI OO0y4aTh KOMaHHOW PaboTe U B3AaUMOJIEHCTBUIO C JPYTHMHU
00yUaroIIMMUCS Yepe3 TPYIIOoBbie POpMBI PaOOTHI HITH PabOTHI B
napax.

2 | ®yukuuu u rpadukd. CTerneHHas 12 bubmmoreka [IOK BocnuTeiBaTh CO3HATENBHYIO AUCIUILIHHY (TIOKa3aTh BAXKHOCTh

(YHKITHS C IEITBIM TTOKA3aTEIEM. https://myschool.edu.ru y4eOHO-TT03HABATENBHON AeATEILHOCTH, YUeOHOH U TPYIOBOI
TACITATIITAHEI ).

3 | Apudmerndeckuiit KOpeHb I1- CTEIEHH. 15 bu6mmoreka [IOK @DopMHpPOBATH HABBIK BBISIBIEHUS M CBSI3BIBAHNSA 00Pa30B,

UppanmonaibHbIe ypaBHEHUS. https://myschool.edu.ru CIOCOOHOCTH (hOPMUPOBAHYSI HOBBIX 3HAHHM, B TOM YHCIIE
CIIOCOOHOCTH (hOPMYIIMPOBATH UIEH, TOHATHS, THIIOTE3HI 00
00BbEKTax U SIBJICHUSX, B TOM YHUCIIE paHEe HEU3BECTHBIX,
0CO3HaBaTh e(PUIIUT COOCTBEHHBIX 3HAHUI 1 KOMIETCHTHOCTEH,
MJIAHUPOBATH CBOE Pa3BUTHUE

4  |lloka3arenpHast QyHKIIHA. 10 POII ®DopMUPOBATH HABBIK BEISBIICHUS M CBS3BIBAHUS 00pPa30B,

[MToka3zaTenbHbIe ypaBHEHHUSI. https://resh.edu.ru/subject/17/7/ CIOCOOHOCTE (hOPMUPOBAHS HOBBIX 3HAHHM, B TOM UHCITE
croco0HOCTh (hOPMYITUPOBATE UIEH, TIOHSATHS, THIIOTE3HI 00
00BEKTax U SIBICHUSX, B TOM YHCIIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUINUT COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH,
IUIaHUPOBAThH CBOE Pa3BUTHE

5 |Jlorapudmuueckast QyHKIIHA. 18 bubmmorexa [IOK BocnuTeiBaTh CO3HATENRHYIO UCIUTLINHY (TI0Ka3aTh BaXKHOCTD

Jlorapumudeckre ypaBHCHHUS https://myschool.edu.ru y4eOHO-IT03HABATEIBHON JACSITEILHOCTH, YI€OHON U TPYIOBOM
JACITATIITNHEI ).

OO0yuaTh KOMaHTHOW PabOTEe M B3aMMOACHCTBHIO C IPYTHUMHA
00yJaroIMMUCS depe3 TPYIIOoBbIe POPMBI pabOTHl WK PabOTHI B
napax

6 | Tpuronomerpuueckue BbIPAKEHUS U 22 bubmuoreka LHOK DopMUpPOBATH HABBIK BBISBIICHUS U CBSA3bIBaHUS 00pa30B,

ypaBHEHUS

https://myschool.edu.ru

CIOCOOHOCTH ()OPMUPOBAHMSI HOBBIX 3HAHWH, B TOM YHCIIE
CIOCOOHOCTH ()OPMYJIMPOBATh UJEH, IIOHSTHUS, THIIOTE3bI 00
00BbEKTax U SIBICHUSIX, B TOM YUCIIE paHee HEU3BECTHBIX,
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0CO3HABATh ACPHUINUT COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH,
TUTAHUPOBATH CBOE Pa3BUTHE
7 |IlocnemoBaTenbHOCTH M TPOTPECCHH 10 Bubmuoreka [TOK OO0y4aTh KOMaHIHOW PadoTe U B3AUMOIECHCTBUIO C JPYTHMHU
https://myschool.edu.ru 00y4aroLIMMHKCS Yepe3 TPyNnnoBbie GopMbl pabOThI WK pabOoTHI B
napax
8 |HenpepsiBHBIC QyHKITUU. TPOU3BOIHASL 20 bubnuoreka [JOK OO0yuaTh KOMaHTHOW PabOTe M B3aUMOJICHCTBUIO C IPYTUMHU
https://myschool.edu.ru 00y4aroLIMMHKCS Yepe3 TPyNnnoBbie GOpMbl padOThI WK pabOTHI B
napax
9 |IloBTOpenue, oboO0IIEHHE, 5 Bubmoreka [JOK ®DopMUPOBATh HABBIK BBISIBIICHUS M CBSI3BIBAHUS 00OPa30B,
CHUCTEeMaTH3allns 3HAHUI https://myschool.edu.ru Croco0HOCTh (HOPMUPOBAHUS HOBBIX 3HAHUH, B TOM YHUCIIC
CIOCOOHOCTH (POPMYIIMPOBATH UJICH, TIOHSITHS, THITOTE3bI 00
00BEKTaxX U SIBJICHUSIX, B TOM YUCIIE paHee HEU3BECTHBIX,
0C03HaBaTh AePUIIUT COOCTBEHHBIX 3HAHUH M KOMIICTEHTHOCTEH,
IIJIJAHUPOBATH CBOE pa3BUTHE
11 kaace
Ne Pasie/bl/TeMBI KouauuecTBo DyekTpoHHBIE (LM(POBHIE) JeaATeJbHOCTD YYUTEJIA
n/n 4acoB o0pa3oBaTe/IbHbIE pecypChl ¢ y4eToM padoueii mporpaMMbl BOCIIHTAHUS
1 |HccnenoBanue GyHKITUH C TTOMOIIBIO 22 bubmuoreka [IOK OO0y4ath KOMaHAHON PabOTe U B3aUMOJICHCTBHUIO C IPYTHMHU
MIPOM3BOIHOM https://myschool.edu.ru 00yUaIOIMUMHUCS Yepe3 TPYIIIOBEIE (POPMBI PaOOTHI HITH PabOTHI B
napax
2 |IlepBooOpa3Has U HHTErpal 12 bubmmoreka 1IOK OO0yuaTh KOMaHTHON padoTe M B3aMMOACHCTBHIO C IPYTUMHA
https://myschool.edu.ru 00y4aOIIMMHKCS Yepe3 TPyNIoBbie POpMbI pabOThI Wi pabOTHI B
napax
3 |I'paduku TpUrOHOMETPHYECKUX 14 bubmmorexa [IOK BocnuTeiBaTh CO3HATENHHYIO UCIUTLINHY (TI0Ka3aTh BaXKHOCTD
Gbyukuuii. TpuroHomMerpudeckue https://myschool.edu.ru y4eOHO-T03HABATEIBHON JACSITEILHOCTH, YI€OHON U TPYIOBOM
HepaBeHCTBa JCIATUIAHEI).
OO0yuaTh KOMaHTHOW PabOTe M B3aMMOJCHCTBHIO C IPYTUMHA
00yJaroIUMUCS depe3 TPYIIoBbIe GOPMBI pabOTHI Wi PabOoTHI B
napax
4 |VppanuoHallbHbIC, TIOKAa3aTEIbHBIE H 24 bubnmoreka [IOK OO0y4aTe KOMaHIHOH padOTe U B3AaUMOIEHCTBHUIO C JPYTUMHU
jorapu(pMUUYECKHe HepaBEeHCTBA https://myschool.edu.ru 00y4arONIMMHKCS Yepe3 TPyNIoBbie POpMbI pabOThI WiTH pabOTHI B
napax
5 |KomrutekcHble yncna 10 Bubmuorexa LHOK DopMHUPOBATH HABBIK BBISBIICHHUS U CBS3bIBaHUS 00pa30B,
https://myschool.edu.ru CIOCOOHOCTH ()OPMUPOBAHUSI HOBBIX 3HAHWH, B TOM YHCIIE
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Croco0HOCTh (hOPMYJTUPOBATH UJICH, TIOHSATHS, THIIOTE3BI 00
00bEKTaX U SBJICHUSAX, B TOM YHCIIC paHEe HEU3BECTHBIX,
0CO3HABaTh ACPUIIUT COOCTBEHHBIX 3HAHUHN M KOMIICTEHTHOCTEH,
IJIJAHUPOBATH CBOE PAa3BUTHE;

HarypanbHble U 1ensle yucia

10

Bbubauoreka LIOK
https://myschool.edu.ru

OO0y4aTh KOMaHIHOW PaboTe U B3AUMOIECHCTBUIO C JPYTHMHU
00y4aIoIMMUCS Yepe3 TPYIIoBbIe POpMBI PaOOTHI HITH PabOTHI B
napax

Cucrembl palliOHAIBHBIX,
WppaIMOHAIBHBIX, T0KA3aTEIbHBIX,
JorapupMHUECKUX YpaBHEHUH

12

Bbubauorexa LIOK
https://myschool.edu.ru

BocnuTeiBaTh CO3HATENBHYIO TUCIUIUIAHY (TT0Ka3aTh BAKHOCTh
y4eOHO-TI03HABATENbHON JeATENLHOCTH, y4eOHON U TPYIOBOH
JACITATLITAHEI).

O0y4aTh KOMaHHOW paboTe U B3AaUMOJICHCTBUIO C JPYTHMHU
00yUaroIIMMUCS Yepe3 TPYIIOoBbIe POpMBI PaOOTHI HITH PabOTHI B
napax

3amaun ¢ mapaMerpaMu

16

bubmmoreka [JOK
https://myschool.edu.ru

DopMUPOBATH HABBIK BBISBIICHUS M CBS3BIBAHUS 00Pa30B,
CIOCOOHOCTH (hOPMUPOBAHYSI HOBBIX 3HAHHM, B TOM YHCIIE
CIOCOOHOCTh (POPMYJIMPOBATH UJICH, TIOHSITHS, THITOTE3bI 00
00BEKTaX U SIBICHUSX, B TOM YHCIIC paHee HeN3BECTHBIX,
0CO3HABaTh Je(GUIIUT COOCTBEHHBIX 3HAHUI 1 KOMIETCHTHOCTEH,
MJIAHUPOBATH CBOE pa3BUTHE

[ToBTOpEHue, 0000IIEHHE,
cucTeMaTu3anus 3HaHUHN

16

bu6nuoreka [JOK
https://myschool.edu.ru

OO0y4aTh KOMaHAHOH PaboTe U B3aUMOJICHCTBHUIO C IPYTHMHU
00yJarOIIUMUCS Yepe3 IPYIIOBbIC (OPMBI pabOTHI UK PadOTHI B
napax
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TemaTnueckoe miIanupoBaHue yueOHoro kypca «I'eomerpusp»
Yriy0eHHbl YpOBeHb

10 kaace
Ne Pa3zaennbl/TemMmbl KoanuecTBo JuiekTpoHHBIE (LM (PPOBHIE) JeaATeJJbHOCTD yYUTeJs
n/n 4acoB o0pa3oBaTebHbIE pecypchl € y4yeToM pabdoueii mporpaMMbl BOCIIMTAHHSA
1 |BBeneHue B CTEPEOMETPHIO 23 bubnuoreka [IOK ®dopMUPOBaTh YMEHUS ¥ HABBIKK OpraHU3aI[uy 00yJaroMMHCS
https://myschool.edu.ru CBOECH JEATENbHOCTH (OpraHU3alns CaMOCTOATEIbHON PaboTHl,
COOJFO/ICHNE TEXHUKU OE30MACHOCTH U TUTUEHHUYECKHUX TIPaBHII)
2 |BzaumHOe pacronoxeHne MpsiMbIX B 6 Bubmuoreka [JOK BocnuTsiBaTh CO3HATENBHYIO AUCIUILIINHY (TT0Ka3aTh BaKHOCTD
MPOCTPAHCTBE https://myschool.edu.ru y4eOHO-1103HABATENILHON JACSITEILHOCTH, Y4eOHON U TPYIOBOM
JACITATLITIHEI).
OO6yuaTh KOMaHTHOW padOTe M B3aMMOJAEHCTBHIO C IPYyTUMHU
00y4aIoIIMMUCS Yepe3 TPYIIOoBbIe POpMBI PaOOTHI HITH PabOTHI B
napax
3 |[MapamienbHOCTD PSAMBIX U 8 bu6mmoreka [IOK ®opMHpOBaTh YMEHHS ¥ HABBIKM OpTraHU3aI[uH 00yJaroMMHCS
IUTOCKOCTEH B MPOCTPAHCTBE https://myschool.edu.ru CBOEH JIeATENbHOCTH (OpraHU3aIlnsi CaMOCTOATETBHON PaboTHl,
COOIOIEHNe TEXHUKHN 0C301TaCHOCTH M THTHUEHUYECKUX TIPABHIT)
4 | I[lepeHAUKYIAPHOCTD MPSMBIX U 25 bubmuoreka [IOK ®DopMHUPOBATH YMEHHSI 1 HABBIKK OPTaHU3AITUH O0YIaFOIITIMUCS
IIOCKOCTEHN B IIPOCTPAHCTBE https://myschool.edu.ru CBOEH IeATENBHOCTH (OpraHM3aInsA CAMOCTOATEIBHON paboTHI,
COOIOIeHNe TEXHUKHM 0301TaCHOCTH ¥ THTHEHUYECKUX TIPABHIT)
5 | Yruel u paccTosTHHS 16 bubmmoreka 1IOK ®opMHpOBaTH YMEHHS ¥ HABBIKM OpPTraHU3aIuH 00yJaroIMHICS
https://myschool.edu.ru CBOEH IeATENBHOCTH (OpraHM3aInsa CAMOCTOATENBHON paboTHI,
cOOMIoIeHre TEXHUKHN 030ITaCHOCTH W THTHEHUYECKUX TTPABHI)
6 | MHororpaHHUKA 7 bubmmoreka [IOK ®opMHpOBaTH YMEHHS ¥ HABBIKM OpPTraHU3aIuH 00yJaroIMHICS
https://myschool.edu.ru CBOEH JEATENbHOCTH (OpraHU3aIns CaMOCTOATEIbHON PaboTHl,
COOITI0ICHNE TEXHUKH O€30ITaCHOCTH W THTHEHUYECKUX TIPABHI)
7 | Bektopsl B pocTpaHCTBE 12 bubmmorexa [IOK BocnuTeiBaTh CO3HATENRHYIO UCIUTLINHY (TIOKa3aTh BaKHOCTD
https://myschool.edu.ru y4eOHO-IT03HABATEIBHON JAESITEILHOCTH, YI€OHON U TPYIOBOM
JACITATIITNHEI ).
OOyuaTh KOMaH/THOHM paboTe U B3aUMOACHCTBHIO C IPYTHMHU
00yJaroIMMUCS depe3 TPYIIOoBbIe POPMBI pabOTHl WK PabOTHI B
napax
8 |IloBTopenue, 06001mEeHNE U 5 bubmuoreka LHOK OO0y4aTe KOMaHIHOH padoTe U B3AUMOIEHCTBHUIO C JPYTHMHU

CucCreéMaTu3anus 3HAHUH

https://myschool.edu.ru

00yJaroIMuMUCs depe3 TPYIIoBbIe GOPMBI paboThl WK PabOoTHI B
napax
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11 kaace

Ne Pasieany/TeMb KosaunuyectBo DJIeKTpOHHBIe (U poBbIe) JesiTeIbHOCTDL YUHTEJIsA
n/n 4acoB o0pa3oBaTebHbIE pecypchl ¢ yuyeToM pabdoueii mporpaMMbl BOCTIHTAHHSA
1 | Ananutuueckas reoMeTpus 15 bubnuoreka [IOK BocnuThiBaTh CO3HATENBHYIO AUCIHUILIMHY (TT0Ka3aTh BAKHOCTh
https://myschool.edu.ru y4eOHO-IT03HABATEIHLHON ACSITEILHOCTH, YICOHON U TPYIOBOM
JACITUATLITIHBI).
OO0y4aTh KOMaHHOW PaboTe U B3AaUMOJIEHCTBUIO C JPYTHMH
00yUaIoIIMMUCS Yepe3 TPYIIoBbIe POpMBI PaOOTHI HITH PabOTHI B
napax
2 |IloBTOpenue, 00oOIIECHUE, 15 bubnuoreka [IOK ®dopMUPOBaTh YMEHUS ¥ HABBIKK OpraHU3aI[ui 00yJaronMMHCs
cHCTeMaTu3allHs 3HAHUI https://myschool.edu.ru CBOEH JIeATENbHOCTH (OpraHu3aIlns CaMOCTOATEIbHON PaboTHl,
COONTIOIeHNE TEXHUKH O€30ITaCHOCTH M THTUEHIUYECKUX TIPABHIT)
3 | OOBEM MHOTOrpaHHUKA 17 bu6mmoreka [IOK @DopMHpPOBATH HABBIK BBISIBIEHUS U CBSI3BIBAHNSA 00Pa30B,
https://myschool.edu.ru CIIOCOOHOCTE (hOPMUPOBAHS HOBBIX 3HAHHMH, B TOM YHCITE
CIOCOOHOCThH (POPMYJIMPOBATH UJICH, TIOHSITHS, THITOTE3bI 00
00BEKTaxX U SBJICHUAX, B TOM YHCIIE paHee HEU3BECTHBIX,
OCO3HABATh JICPUIIUT COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH,
MJIAHUPOBATH CBOE Pa3BUTHUE
4 | Tema BpammeHus 24 bubmuoreka [IOK OO0yuaTh KOMaHTHOW padoTe M B3aMMOJACHCTBHIO C IPYTUMHU
https://myschool.edu.ru 00y4aIOMUMHUCS Yepe3 TPYIIIOBEIE POPMBI PaOOTHI HIIH PabOTHI B
napax
5 |Ilnomanu mMoBEpXHOCTH U 00BEMBI 9 bubmmoreka 1IOK ®DopMUPOBATH HABBIK BEISBIICHUS M CBS3BIBAHUS 00pPa30B,
KPYTIIBIX TEI https://myschool.edu.ru CIIOCOOHOCTE (hOPMUPOBAHIS HOBBIX 3HAHHM, B TOM UHCITE
Ccroco0HOCTh (hOPMYITUPOBATE UEH, TIOHSATHS, THIIOTE3HI 00
00BEKTaxX U SBJICHUSAX, B TOM YHCIIC paHee HEU3BECTHBIX,
0CO3HABaTh AeUIIUT COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH,
TJIAHUPOBATH CBOE Pa3BUTHE
6 | /[BmxeHns 5 bubmmoreka [IOK ®opMHpOBaTH YMEHHS ¥ HABBIKM OpTraHU3aI[uH 00yJaroIMHICS
https://myschool.edu.ru CBOEH JEATENbHOCTH (OpraHU3aIns CaMOCTOATEIbHON PaboTHl,
COOITIOICHNE TEXHUKH O€30ITaCHOCTH W THTUEHUYECKUX TIPABHUI)
7 |IloBTOpenue, 0600IIEHNE 1 17 Bubnuoreka LJOK

CuCTreéMaTu3anus 3HAHUH

https://myschool.edu.ru
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TemaTnuyeckoe NIaHUPOBaHUE Y4eOHOro Kypca «BeposiTHOCTb M CTATUCTHKA»
Yriy0eHHbl YpOBeHb

10 kaace
Ne Pasieany/TeMbl KosaunuyectBo DJIeKTPpOHHBbIe (U poBbIe) JesiTeIbHOCTDL YUUTEJIsA
n/n 4acoB o0pa3oBaTebHbIE pecypchl € y4yeToM pabdoueii mporpaMMbl BOCIIMTAHHSA
1 |DnemenTsl Teopuu rpados 3 Bubmuoreka [JOK OO0y4aTh KOMaHIHOW PabOTe U B3AUMOIECHCTBUIO C JPYTHMHU
https://myschool.edu.ru 00y4aroLIMMHKCS Yepe3 TPyNnnoBbie GopMbl padOThI WK pabOTHI B
napax
2 | CiyuaiiHbI€ OIBITHI, CIIyYaiHBIC 3 Bubnuoreka [IOK BocnuteiBaTh CO3HATENHHYIO TUCIUILINHY (ITOKA3aTh BaXKHOCTh
COOBITHS U BEPOSITHOCTH COOBITHI https://myschool.edu.ru y4eOHO-TI03HABATENBHON JeATENLHOCTH, y4eOHON U TPYIOBOH
JACITATLITIHEI).
OO6yuaTh KOMaHTHOW padOTe M B3aMMOJAEHCTBHIO C IPYyTUMHU
00y4aIoIIMMUCS Yepe3 TPYIIOoBbIe POpMBI PaOOTHI HITH PabOTHI B
napax
3 | Omnepanuu HaJ MHOXECTBAMH U 5 bu6mmoreka [IOK ®opMHpOBaTh YMEHHS ¥ HABBIKM OpTraHU3aI[uH 00yJaroMMHCS
coObITusiMU. CIIOKEHHE U YMHOKEHUE https://myschool.edu.ru CBOEH JIeATENbHOCTH (OpraHU3aIlnsi CaMOCTOATETBHON PaboTHl,
BEPOATHOCTEH. Y CIIOBHASI BEPOSATHOCTb. COOJIIO/IeHNE TEXHUKN Oe30IacHOCTH ¥ THTHEHUYECKUX TTPaBHII)
HezaBucumeie coObITHS
4 | DneMeHTH KOMOWHATOPHKH 4 bubmuoreka [IOK OO0y4aTh KOMaHAHOH PaboTe U B3aUMOJICHCTBHUIO C IPYTHMHU
https://myschool.edu.ru 00yUaIOMIUMHUCS Yepe3 TPYIIIOBEIE POPMBI PaOOTHI HITH PabOTHI B
napax
5 | Cepun mociaen0BaTeIbHBIX UCITBITAHIN. 5 bubmmoreka 1IOK ®DopMUPOBATH HABBIK BEISBIICHUS M CBS3BIBAHUS 00pPa30B,
HWcneitanus bepuysu. CirydaiHpiit https://myschool.edu.ru CIIOCOOHOCTE (hOPMUPOBAHS HOBBIX 3HAHHM, B TOM UHCITE
BBIOOp M3 KOHEYHOW COBOKYITHOCTH croco0HOCTh (hOPMYITUPOBATE UAEH, TIOHSATHS, THIIOTE3HI 00
00BEKTaX U SIBICHUSX, B TOM YHCIIE paHee HeN3BECTHBIX,
0CO3HABaTh ePUIIUT COOCTBEHHBIX 3HAHUI H KOMIETCHTHOCTEH,
IUTAHUPOBATH CBOE Pa3BUTHUE
6 |Crnyualinble BETHYUHBI U 14 bubmmoreka [IOK ®opMHpOBaTH YMEHHS ¥ HABBIKM OpTraHU3aI[uH 00yJaroIMHICS

pacnpeneneHus

https://myschool.edu.ru

CBOEH JeSITENhbHOCTH (OpraHU3aIus CaMOCTOSTENNFHONW paboThI,
COOITI0ICHNE TEXHUKH O€30ITaCHOCTH W THTUEHUYECKUX TIPABHI)
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11 kaacce

Ne Pasie/ b/ TeMbI KonunyectBo DJIeKTPpOHHBIe (U poBbIe) JesATeIbHOCTD YUHTEIsA
n/n 4acoB o0pa3oBaTebHbIE pecypchl € y4yeToM pabdoueii mporpaMMbl BOCIIMTAHHSA
1 |3akoH OONBIIUX YUCET 5 bubnuoreka [IOK ®dopMUPOBaTh YMEHUS ¥ HABBIKU OpraHU3aI[uy 00yJaroMMHCS
https://myschool.edu.ru CBOEH IeSITENBHOCTH (OpTaHHU3aINsA CAMOCTOATEIBHON paboTHI,
COOJIO/ICHNE TEXHUKHU OE30MACHOCTH U TUTHEHHYECKUX TIPaBHI)
2 | DneMeHTHI MaTeMaTHYECKOH 6 Bubmuoreka [JOK OO0y4aTh KOMaHHOW PaboTe U B3aUMOJIEHCTBUIO C JPYTHMH
CTaTUCTHUKH https://myschool.edu.ru 00y4aroIIMMUCS Yepe3 TPYIIoBbIie POpMBI PaOOTHI HITH PabOTHI B
napax
3 |HempepbIBHBIE cly4aliHbIe BETHYNHBI 4 Bubmuoreka [JOK OO0y4aTh KOMaHHOW PaboTe U B3AaUMOJIEHCTBUIO C JPYTHMH
(pactipenenenus), oka3aTebHOEe U https://myschool.edu.ru 00y4aroLIMMHKCS Yepe3 TPynnoBbie GopMbl pabOThI Wil paboTHI B
HOpPMAaJIbHOE pacIpeieeHus napax
4 |Pacupenenenue Ilyaccona 2 bu6mmoreka [IOK ®opMHpOBaTh YMEHHS ¥ HABBIKM OpPTraHU3aI[UH 00yJaroMMHCS
https://myschool.edu.ru CBOEH IeATENBHOCTH (OpPraHM3aINsA CAMOCTOATETBHON paboTHI,
COONTIOIeHNE TEXHUKH O€30ITaCHOCTH M THTUEHIUYECKUX TIPABHIT)
5 |CBs3b MEXIY CITydalHBIME 6 bubmmoreka 1IOK ®DopMUPOBATH HABBIK BEISBIICHUS M CBSA3BIBAHUS 00pPa30B,
BEINYMHAMH https://myschool.edu.ru CIIOCOOHOCTE (hOPMUPOBAHIS HOBBIX 3HAHHM, B TOM YHCITE
CITIOCOOHOCTH (hOPMYIINPOBATH UIEH, TOHATHS, THIIOTE3BI 00
00BEKTaX U SIBICHUSX, B TOM YHCIIC paHEe HeN3BECTHBIX,
0CO3HaBAaTh e(GUIIUT COOCTBEHHBIX 3HAHUI 1 KOMIETCHTHOCTEH,
IUTAHUPOBATH CBOE PA3BUTHE
6 |OO0oOIIeHye U cucTeMaTH3AIHS 3HAHUN 11 bubmmoreka [IOK OO0yuaTh KOMaHTHON padOTe M B3aMMOACHCTBHIO C IPYTUMHA

https://myschool.edu.ru

00yJaroIuMUCs depe3 TPYNIoBbIe GOpPMBI paboThl Wi PaboTH B
napax
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