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INOACHUTEJIBHAS 3AITNCKA.
MATEMATHKA 10-11 KJIACCBI. BA3OBbIiA YPOBEHD.

[Iporpamma mo MaTeMaTuke Ha ypOBHE CpeAHEro oomero o0pa3oBaHus pa3padboTaHa Ha OCHOBE
OI'OC COO c y4€ToM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, MPENBSABISEMBIX K MATEMaTUYECKOMY
0o0pa3oBaHMIO, U TPAIUIUN POCCUUCKOTO OOpa3zoBaHUs. Peamm3amuisi mporpamMmbl 10 MaTeMaTHKE
o0ecrieynBaeT OBJIAJCHUE KIIOUEBBIMU KOMIIETCHIMSAMHU, COCTaBJISIOIIUMU OCHOBY L
CaMOpa3BUTUS ¥ HENPEPHIBHOTO O00pPa30BaHUs, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JMYHOCTHOTO H
MI03HABATEIbHOTO PAa3BUTHS JIMYHOCTH OOYYAIOIIIUXCS.

B nmporpamme mo MaremMaTtuke YYTeHBl WJAEHM U MoJoxkeHus KoHuenmmu —pasBUTHS
MaTematuueckoro oopasosanus B Poccuiickoii ®@enepanuu. B cooTBeTCTBUM ¢ Ha3BaHWEM KOHLEMIIUH,
MaTeMaTH4ecKoe o0pa3oBaHHME IOJDKHO, B YAaCTHOCTH, MPEAOCTABIATH KAKIOMY OOydYaromeMycs
BO3MOYKHOCTh JIOCTH)KEHHUSI YPOBHS MAaTE€MAaTWYECKHX 3HAHWH, HEOOXOAMMOTO JUIsl JasbHEHIIei
YCIEIIHON XHM3HM B oOmiecTBe. VIMEGHHO Ha pelleHHWe 3TOHW 3a/Jauyd HaleleHa Hporpamma Io
MaremMaTuke 0a30BOTO YPOBHSI.

B smoxy umdpoBoii TpaHchopManmu Bcex cdep UYenoBEYECKOH EATEILHOCTH HEBO3MOXKHO
craTh 00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30BOi MaTeMaTHYECKOW IMOJATOTOBKH. YKe B
[IKOJIE MAaTEMaTHUKa CIIY)KUT OTIOPHBIM MPEAMETOM JUISI U3yYEHHS] CMEKHBIX TUCHUIUIMH, 8 B KHU3HH
MoCJIe IIKOJIBI PEeajbHONM HEOOXOIUMOCTBIO CTAaHOBHUTCS HENpPEphIBHOE 0O0pa3oBaHHE, YTO Tpedyer
MOJTHOLICHHON 0a30BOM 00111€00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCJE U MaTeMaTHUYeCKOW. ITO
o0yCJOBJIEHO TeM, 4YTO B HalmIM JHU pacTéT YHMCIO CHENMANbHOCTEH, CBSI3aHHBIX C
HETNOCPEJCTBEHHbIM TNPUMEHEHHEM MaTeMaTHKH: U B cdepe SKOHOMUKM, U B Ou3Hece, U B
TEXHOJOTMYECKUX 00JacTsX, U Jake B TYMaHUTApHBIX cpepax. Takum oOpa3om, Kpyr oOydarommxcs,
JUTSE KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM TIPEJIMETOM, CYIIECTBEHHO PaCIIUPSIETCSI.

[IpakTnueckass MOJE3HOCTb MaTeMaTUKU OOYCIIOBJIEHA TEM, UYTO €€ MPEeIMETOM SBIISIOTCS
(yHIaMeHTalbHbIE CTPYKTYpbl HAIllEr0 MHpa: IPOCTPAHCTBEHHbIE (POPMBI M KOJIMYECTBEHHBIE
OTHOIIEHUS OT MPOCTEUIINX, YCBAUBAEMBIX B HENOCPEACTBEHHOM OIBITE, /IO JIOCTATOYHO CIIOKHBIX,
HEOOXOIUMBIX JJISl Pa3BUTHS HAYUYHBIX U TEXHOJIOTMUECKUX MJied. be3 KOHKpETHBIX MaTeMaTH4eCKUX
3HAHWW 3aTPyJHEHO MOHHMMaHUE MPUHIUIIOB YCTPOMCTBA W UCHOJIb30BAaHUS COBPEMEHHON TEXHUKH,
BOCIIpUATHE W MHTEpIpeTalus pa3HOOOpa3HOM COLMAIbHOW, HKOHOMHUYECKOW, MOJUTHYECKON
uHpopmanuu, MaaodpeKTUBHA MOBCETHEBHAS MpaKTUYeCKas NesITeIbHOCTh. Kax1oMy deaoBeKy B
CBOEHM KM3HU IPUXOJIUTCS BBINOJIHATH JOCTATOYHO CJIOKHBIE PACYETHI U COCTABIATH HECIOXKHBIE
JITOPUTMBI, HaXOJIUTh HY)XHblEe (DOPMYJIBI U HPUMEHSTh WX, BIAJETh NMPAKTHUYECKUMHU NPHUEMAMU
TE€OMETPHUECKUX W3MEPEHUH M IMOCTPOEHHM, YuTaTh HMH(POPMALMIO, MPEICTABICHHYI0 B BHIY
TaOaMI, aUarpaMM U rpaduKoB, XKHUTb B YCIOBHSIX HEONPEAEIEHHOCTH U MIOHUMATh BEPOSATHOCTHBIN
XapakTep CIy4YalHbIX COOBITHI.

OAHOBpPEMEHHO ¢ pacuIipeHueM chep MpUMEHEHHUs] MaTEMATUKH B COBPEMEHHOM O0IIIeCTBE BCE
0osee BaXKHBIM CTAHOBUTCS MAaT€MaTHYECKHUI CTHJIb MBIIUICHUS, MPOSIBISIOMINNCA B ONpPEIeIEHHBIX
YMCTBEHHBIX HaBbIKaX. B mpoiiecce nzydenust MareMaTHKU B apceHall IPUEMOB U METOJI0B MBIIIICHHUS
YEeJIOBEKa €CTECTBEHHBIM O00pa30M BKJIOYAIOTCS MHAYKIUS W ACAYKIHSA, 0000ImeHHEe W
KOHKpEeTH3alusl, aHAJIU3 U CUHTE3, KJacCU(pUKaLUsI U cucTeMaTH3alus, abCcTparupoBaHie U aHAJIOTHS.
OOBbeKThl MaTEMaTUYECKUX YMO3aKIIIOUEHUH, MpaBujia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHM, CIOCOOCTBYIOT BBIpAOOTKE yMeHHs (DOpMyIHMpoBaTh, OOOCHOBBIBATH U
JIOKa3bIBATh CY)KJEHHUs, TEM CaMbIM PAa3BUBAIOT JIOTMUECKOE MbIIUIEHUE. MaTeMaTuKe MpUHAIICKUT
Beaylas poib B (OPMUPOBAHUU AITOPUTMUUYECKON KOMIIOHEHTHl MBILIUIEHUS W BOCIHUTAaHUU



YMEHUH JIEeUCTBOBAaTh I10 33JaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh
HOBBIE. B mponecce pemeHus 3azad — OCHOBHOM yueOHOM JEATEIbHOCTH HA ypOKaX MaTeMaTUKH —
Pa3BUBAIOTCS TBOPYECKAS U IPUKIIAIHAS CTOPOHBI MBIIIJICHUS.

OOyuenune MaremMaTuke JaéT BO3MOXKHOCTh Pa3BHBATh y 00YYAIOLINXCS TOYHYIO, PAllHOHAIBHYIO
1 MHPOPMATUBHYIO peYb, YMEHHE OTOMpaTh HanOOJee MOIXOISIINE S3BIKOBBIE, CHMBOJIHYECKUE,
rpaduUecKue cpeicTBa ISl BRIPAXKECHUS CYXKACHUIN U HATJSITHOTO UX MPECTABICHHUS.

Heo6xoauMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYpbhl B COBPEMEHHOM TOJIKOBAaHUU SIBIISETCS oOlIee
3HAKOMCTBO C METOAAMM IIO3HAHMS JEHUCTBUTEIBHOCTH, NPEACTABICHUE O MPEAMETE U METOAC
MaTeMaTHKH, €ro OTJIMYUS OT METOJIOB €CTECTBEHHBIX M I'yMaHMTapHbIX HayK, 00 OCOOEHHOCTSAX
IPUMEHEHMsT MaTeMaTHKM JJIs pelIeHMs HAay4yHbIX W MpPUKIAAHBIX 3afad. Takum obOpazom,
MaTeMaTH4ecKkoe 00pa30BaHUE BHOCUT CBOM BKJIaJ B (JOPMHUPOBAHUE OOLIEH KyIbTyphl YelIOBEKA.

W3ydyenne MaTeMaTUKHU CHOCOOCTBYET SCTETHYECKOMY BOCIMTAaHUIO YEIOBEKAa, MOHMMAHUIO
KpacoTsl M W3SIIECTBA MAaTEeMAaTHYECKUX pACCYXKICHHH, BOCIPHITHIO TE€OMETPHUECKUX (opM,
YCBOCHUIO UJIEH CHMMETPHH.

[IpuoputeTHbiMM 1enssMU 00ydeHuss maremaruke B 10-11 kmaccax Ha 0a30BOM YpOBHE
SIBJISIFOTCSL:

(dbopMHpOBaHHE LEHTPAIBHBIX MAaTEMaTHUYECKHX MOHATUH (YMCIIO, BEIWYMHA, T€OMETpHUYEcKas
¢burypa, TmepeMeHHas, BEpPOATHOCTh, (YHKIH), O0OECHEUYMBAIOMIMX IPEEMCTBEHHOCTb |
NEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa3oBaHMs 00yUaroIIuXCs;

MOJIBEICHNE OOYYalOUIMXCsl HA JIOCTYIIHOM JJIi HHUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTEeMaTUKd M OKPYKAIOLIEro MHpa, [OHMMAaHUE MaTeMaTUKM KaK YacTH OOIIeld KyJIbTypbl
YeJI0BEYECTBA;

pPa3BUTHE WHTEUIEKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEW OO0YyYaromuxcsi, MO3HAaBaTEIbHOU
aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHUM, KPUTUYHOCTH MBILUICHUS, HHTEpeca K H3YUYCHHIO
MaTEMaTHKU;

¢dopmupoBaHre (DYHKIIMOHAIBHOW MaTEeMaTHYeCKOH TIPaMOTHOCTH: YMEHHs paclo3HaBaTh
MaTEMaTHYECKHE  aClEeKThl B  PEAIbHBIX JKU3HEHHBIX CHUTyalUsaX U IPU U3YYEHUM JIPYrHX
yU4eOHBIX MPEJIMETOB, MPOSIBICHUS 3aBUCUMOCTEI 1 3aKOHOMEpHOCTEH, (hOpMYIMPOBATh UX Ha S3bIKE
MaTeMaTHKU U CO3/1aBaTb MAaTEMaTH4YE€CKHME MOJENM, NPUMEHATh OCBOEHHBIM MaTeMaTHYeCKHi
anmapar JUIsl pelleHds NPAaKTHUKO-OPUEHTUPOBAHHBIX 3ajady, HHTEPIPETHPOBATh U OLIEHUBATh
MIOJIy4YE€HHBIE PE3YJIbTAThI.

OCHOBHBIMU JIMHUSIMU cojepkaHMsl MaremaTuku B 10-11 kmaccax sBISOTCS:

«Ywucna u BeruucaeHUs», «Anredpay («Anredpandeckie BIpaXXeHUsD, « Y paBHEHUS U HEPABEHCTBAY),
«Hauana marematnueckoro ananuszay, «l'eomerpus» («I'eomerpruueckue ¢GuUrypsl U HX CBOMCTBaY,
«M3mMepeHrne TeoMeTpUuYecKUX BeIMuYuH»), «BepoATHOCT M cTatucTuKa». JlaHHbIE JTUHUU
pa3BUBAIOTCSl MapajljIeIbHO, KaXJaas B COOTBETCTBUM C COOCTBEHHOW JIOTMKOM, OJHAKO He
HE3aBUCHMO OJIHA OT JIPYTOil, a B TECHOM KOHTaKTe M B3aumojeicteuu. Kpome 3toro, ux o0beuHseT
Joruyeckas COCTaBjstonasi, TPaJAULMOHHO TpUCYyIllas MaTeMAaTHKE W IPOHM3BIBAIOIIAs BCE
MaTeMaTHYecKue Kypeol U coaepxarenbuble TMHUU. ChopmynupoanHoe B PI'OC COO tpeboBanue
«BJIAJICHME METOJAaMH JI0Ka3aTeJIbCTB, AJITOPUTMAMH pELICHHs 3ajJad, yMeHHe (OopMyJInpoBaTh
orpesieNieHus, aKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOJUTH JOKA3aTEIbHbIE PACCYXKACHUS B XO/€
pelIeHns 3aJay» OTHOCUTCS KO BCEM YyueOHBbIM KypcaM, a (OpMHUpOBaHUE JIOTUYECKUX YMEHHH
pacripenienercsi Mo BCeM TojaM OOYy4eHHs Ha ypOBHE CPEJHEro oOIero oopa3oBaHMs.

B cootBerctBun ¢ ®I'OC COO maremaTuka sBISIETCS 00sA3aTeIbHBIM MPEAMETOM Ha JTaHHOM
ypoBHe oOpa3oBaHus. IlporpaMmoill mo MaTemMaTUKe HpeoyCcMaTpUBaeTCsd H3ydYeHHEe Yy4eOHOro
npeamera «MaremaTuka» B paMmkKax TpEX Y4YeOHBIX KypCOB:

«Anrebpa M Havajza MaTeMaTH4YeCKOTo aHanu3a», «l'eomerpus», «BeposSTHOCTb W CTATUCTHKAY.
dopMupOBaHUE JIOTHYECKUX YMEHHUH OCYIIECTBISIETCS HA MPOTSHKEHUH BCEX JIET 00yUYeHHs Ha YPOBHE
cpeaHero oomero oopa3oBaHMs, a AJIEMEHTHI JIOTHKH BKIIIOYAIOTCS B COZIEP)KaHUE BCEX HA3BaHHBIX



BBIIIIEe yYeOHBIX KYypPCOB.
OO1ee yuCiIo YacoB, peKOMEHIOBAHHBIX ISl m3yueHus: MaremaTuku — 340 wacoB: B 10 kmacce
— 170 gacoB (5 yacoB B Hexmenmto), B 11 kmacce — 170 vacoB (5 yacoB B HEACIIO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUSA

W3ydenne mMareMaTWKd Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs HANpPaBICHO Ha
JIOCTIDKEHHE  OOYYaloIIMMHCA  JUYHOCTHBIX,  METAaNpeJAMETHBIX M INPEIMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB OCBOCHUS Y4EOHOTO IPEMETA.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare m3ydeHus MaTeMaTHKH Ha YPOBHE CpeJHEro oOmiero obpazoBaHUs y
oOyuaromerocst OyryT c()OpMUPOBAHBI CIEIYIOIINE TUYHOCTHBIE PE3YIbTATHI:

1) rpaxnanckoro BocnuTaHus:

c)OPMHPOBAHHOCT ~ TP@XKJAHCKOM  MO3MLIMH  OOydYalollerocss Kak  aKTHBHOTO U
OTBETCTBEHHOTO 4eHa POCCHICKOro OOLIECTBa, MPEICTAaBIEHHE O MATEMAaTHIECKUX OCHOBAX
(YHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SABIECHMH, IPOLENYp TPaKIAHCKOro OOLIECTBa
(BBIOOPBI, OIPOCHI U IPYroe), yMEHUE B3aMMOAEHCTBOBATE C COUMAILHBIMA UHCTUTYTAMHU B
COOTBETCTBUHM C UX (DYHKIMSAMHU U HA3HAUYECHUEM;

2) naTpUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH poccuiickoin rpak 1aHCKOM HACHTUYHOCTH, YBaXXEHUA K
NpOUUIOMY M  HAaCTOSIIIEMY POCCHICKOM MaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTUKEHHSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHMCKONM MaTEMAaTHYECKOW IIKOJIBI,
MCIOJIb30BaHUE 3TUX JOCTHIKEHHUH B APYTUX HayKaxX, TEXHOIOTHIX, Chepax SIKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCHUTAHMS:

0CO3HAHHE TyXOBHBIX IIEHHOCTEH POCCHIICKOTO HApoja, ChOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUA, 3TUYCCKOI'0 IMMOBCACHU A, CBA3AHHOI'O C MMPAKTUYCCKUM IMPUMCHCHHUEM I[OCTI/I)KGHI/H\/’I
HAYKM M JIeITeIbHOCTHI0 YUEHOTO, OCO3HAHHE JUYHOTO BKJIAJa B MOCTPOEHHE YCTOWYMBOTO

Oyay1uiero;

4) 3cTeTH4ecKoro BOCIIMTAHMUSA:

9CTETUYCCKOC OTHOIICHUE K MHUPY, BKIIOYAA 3CTCTUKY MATCMATUYCCKUX 3aKOHOMepHOCTeI71,
00BEKTOB, 3ajay, peLIeHUH, pacCyKIEHMH, BOCIPUMMYUBOCTh K MAaTE€MaTHUYECKHM
acreKTaM Pas3InYHBIX BUJOB HCKYCCTBA;

5) ¢puszuyeckoro BocnuTanus:

c(hOpMUPOBAHHOCTL YMEHHS MPUMEHATH MaTEMATHYECKUE 3HAHUS B MHTEPECAX 3I0POBOTO U
Ge3omacHoro o0pasa KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (310POBOE
nuTaHue, COAJaHCHMPOBAHHBIA PEKUM 3aHATHH W OTABIXA, peEryjspHas Qu3ndeckas
AKTHBHOCTH), (M3MYECKOE COBEPIICHCTBOBAHUE MPH 3aHITUAX CIIOPTHBHO-0370POBUTEILHON
NIEATENBHOCTEIO;

6) TpynoBoro BocnuTanus:

TOTOBHOCTH K TPYAy, OCO3HAHHE IEHHOCTH TPYIOIIOOHMS, MHTEPEC K Pa3IHuYHBIM cdepam
npoeCcCUOHANLHON  eATeTLHOCTH, CBA3aHHBIM  C  MareMaTUKol  u  eé
NPUIOKEHUSIMH, YMEHHE COBEpINaTh  OCO3HAHHBIM BBIOOp Oyaymiedi mpodeccuu u
PEAIN30BbIBATH CO6CTBCHHLIG JKN3HCHHBIC IIJIaHBbI, TOTOBHOCTH 158 CHOCO6HOCTB K
MaTeMaTHYeCKOMY OOpa3oBaHMIO M CaMOOOPa30BAaHUIO HA MPOTSKEHMH BCEH KM3HH,
TOTOBHOCTb K AKTHBHOMY YYaCTUIO B PCHICHUH IIPAKTUYCCKUX 3adayqd MaTeEMaTUYECKOH



HaIlpaBJICHHOCTHU;

7) 3K0/I0rH4ecKoro BOCIMTAHUS:

C(bOpMI/IpOBaHHOCTL 3KOJIOTHYECKOU KYJbTYPHI, IIOHUMAaHHUEC BIIMSAHUA COUAJIbHO-
SKOHOMUYECKUX TMPOLECCOB HA COCTOSHUE NMPUPOIHOW U COLMAIBHOM CPEMbl, OCO3HAHUE
[I00ANBHOTO  XapaKTepa OKOJNOTMYECKMX —NpoOJeM, OpMEHTAlWs Ha  IIPUMEHEHHE
MaTeMaTHYECKMX 3HAHMH JUIs  pelmleHds 3amad B 00JacTM  OKPYXKalolled  cpempl,
ITaHUPOBAHUC MMOCTYIIKOB U OLICHKU UX BO3MOKHBIX HOCHCI[CTBI/Iﬁ JJIS Opr)KaIOH_[eﬁ CpCabl;

8) uennocTu HayuHoro no3Hanus:

c(OpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKM M OOINECTBEHHOHW IIPAKTHKHM, MOHMMAHHE MATEMATHYECKOM HayKH Kak CQephl
YEJIOBEYECKON JEATEIBLHOCTH, OTalloB €€ pPasBUTUS M 3HAYMMOCTU IS Pa3BHTHS
LMBWIN3AllMK, OBJAJICHUE S3BIKOM MAaTeMaTHKM M MaTeMaTUYECKOH KyJIbTypoH Kak
CPEICTBOM  MO3HAHHUS Mupa, TOTOBHOCTb OCYILIECTBJIAT IIPOEKTHYIO H
MCCIIEIOBATENBCKYIO JIEATENBHOCTh HHNBU/YAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3VYJIBTATbBI

B pesynbrare ocBO€HHsS MporpamMmbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydaromierocsi OyayT cGhOPMHUPOBAHBI METANpPEAMETHBIE pe3ybTaThl,
XapaKkTepU3yIolIrecss OBJIAJCHUEM YHUBEPCAIbHBIMH [O3HABATEILHBIMU  JIEHCTBUSMU,
YHUBEpPCAIbHBIMA KOMMYHHKATHBHBIMU JEHCTBUSIMH M YHUBEPCAJIbHBIMU PETYJIATUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTeabHbIE YHUBEPCAJBbHBLIC y‘leﬁl—[l)le JeicTBUA
ba3oBble Joruueckue aeMcTBUs:

® BBIBIATH U XapaKT€pU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHX OOBEKTOB,
MOHATUH, OTHOIIEHUI MEXAy MOHATHAMH, (HOPMYTUPOBaTh ONpEAEICHUS IMOHSITUH,
yCTAQHaBJIMBaTh  CYIIECTBEHHBI  MpHU3HAK  KJIAacCU(PHUKAIMKM, OCHOBAHUS IS
000011IeHUS U CPABHEHUS, KpUTEPUH ITPOBOIMMOTO aHAIN3a;

® BOCHPHHHMMATbH, POPMYJIUPOBATh U NMPEOOPA30BBIBATH CYKJIEHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE;

® BBLIABIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOpPEYMS B
(dakTax, TaHHBIX, HaOJNIONEHUSAX U YTBEPXKACHMSX, IMpeajaratb KpUTEpPUM IJIs
BBISIBJICHHSI 3aKOHOMEPHOCTEW U MTPOTUBOPEUUI;

e JleNaTh BBIBOJBI C MCIOJIb30BAHHWEM 3aKOHOB JIOTWKH, AETYKTHBHBIX M MHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKJIIOUEHHII MO0 aHaJOTWH; TMPOBOJUTH CaMOCTOSTEIbHO
JI0Ka3aTeNIbCTBA MaTEeMaTHUYECKUX YTBEpXKJAEHUN (TpsAMble M OT MPOTUBHOIO),
BBICTpAauBaTh apryMEHTAINI0, TPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

e BbIOMpaTh crnoco0 perieHus ydyeOHOW 3ajayu (CpaBHMBATh HECKOJIBKO BapHaHTOB
peleHus, BBIOMpaTh Hanbosee MOAXOJAINN ¢ YIETOM CaMOCTOSTENbHO BbIIEIEHHBIX
KpUTEPHEB).



Ba3oBble ucciienoBaTe/ILCKHe AeiicTBHSA:

® HCIOJBb30BaThb  BOIPOCHI KaK  HCCIJIEIOBATEILCKHUI HHCTPYMEHT
MO3HAHUSA, (OPMYJIUPOBATH  BONPOCH,, (DUKCHPYIOIIME IPOTHBOPEUHE,

npoOyiieMy,  yCTaHAaBIMBATh HCKOMOE U JaHHOE, (OPMUPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MMO3HIINIO, MHCHUE;

® [IPOBOJIUTH CAMOCTOSTEILHO CINIAHUPOBAHHBIN IKCIICPUMEHT, HCCIEI0BaHUE o
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJICHHWA, IpoIlecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy O0OBEKTaMH, SIBICHUSIMH, MPOIIECCAMHU;

® CaMOCTOATENBHO (OpPMyIMpOBaTh OOOOIIEHUS W BBIBOABI 10  pe3yjibTaTaMm
MIPOBEAEHHOT0 HAOJIOICHUS, UCCIICIOBAHMS, OIICHUBATH JIOCTOBEPHOCTD IOIYYCHHBIX
Pe3yIbTaTOB, BBIBOJIOB U 000OIICHHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE  pPa3BUTHE TpoIlecca, a TakkKe  BBIABUTaTh
MIPEIITOJIOKCHHS O €TO PA3BUTHUU B HOBBIX YCIIOBUSX.

Pa6ora c ungopmanmeii:

BBISIBIIAATH J€PUIHUTH MH(GOPMAIMH, JTAHHBIX, HEOOXOAUMBIX JJISi OTBETa HAa BOIPOC U
IUISL pELICHUs 3a/1a4H;

BBIOMpaTh WHPOPMAIMIO W3 HWCTOYHHKOB pA3JIMYHBIX THIIOB, aHAJIM3HPOBATH,
CHCTEMAaTH3MpPOBAaTh M HMHTEPIPETUPOBATh HH(POPMALUIO pPA3IMYHBIX BHIOB U (opM
NPE/ICTABIICHNS;

CTPYKTYpPHpOBaThb HMH(GOPMAIMIO, MPEACTaBIATH €€ B  pa3iuuHbIX  (opmax,
WLTIOCTPUPOBATH TPahuuecKu;

OLIEHUBATh HAA&KHOCTh HMH(POPMALMM IO CAMOCTOSTENHHO C(HOPMYINPOBAHHBIM
KPUTEPHIM, CHOPMYITHPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIE YHMBepcajibHble YYeOHbIe NeiicTBHA:

® BOCHPUHHMMATh M (OPMYJTUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBHSIMHU H
HENSIMH OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
IIMCBMCHHBIX TEKCTAax, JaBaThb IIOSACHCHUA 110 xony pemicHusd 3aJa4u,
KOMMEHTHPOBATh TOJYYSHHBIH Pe3yJIbTaT;

® B X0Jc 00CYXJCHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOH TEMbI, TPOOIEMBI,
pemraeMoil  3amayd, BBICKAa3bIBaTh WJEW, HAICJICHHBIE Ha TIOMCK pPELICHUS,
COIMOCTAaBJIAATH CBOU CYXIACHHUA C CYXIACHUAMHW OPYIrux YYaCTHHUKOB JHaJIora,
OOHapy)XMBaTh pa3M4ue W CXOJACTBO TO3WIMHA, B KOPPEKTHOH ¢opme
(bopMyITUpOBATH pa3HOTIACHUS, CBOU BO3PAKCHUS;

® [IPCACTABJIATH PE3YJbTAThl PCIICHUA 3aJa4r, DOKCIICPUMEHTA, UCCIICAOBAaHMUA, ITPOCKTA,
CaMOCTOATEIIbBHO BI)I6I/IpaTI) q)OpMaT BBICTYIIJICHUSA C yqéTOM 3aaa4 Npe3CHTalunu H
0CcOOEHHOCTEH ay TUTOPHH.

PerynsiTuBHbICe YHUBepcajibHbIe Y4eOHbIe eCTBHA

Camoopranmn3anms:

® COCTaBJAThH IUIaH, aITOPUTM PELICHUS 3aJa4yH, BBIOMPATh CIIOCOO PEHICHUs ¢ y4EToM
UMEIOIINXCS PECYypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh H



KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ y4ETOM HOBOI HHPOPMAIIHH.

CaMOKOHTPOJIL, IMOIMOHANIbHBbII HHTEJLJIEKT:

® BJAJEThb HABbIKAMHU II03HABATEJIILHOW peQuIeKCHH KaK OCO3HAHUS COBEPILACMbIX
JNEUCTBUI M MBICIUTENBHBIX IPOLECCOB, MX pPE3YyIbTaTOB, BIAAETh CHOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS INpOLECCa U pe3ysbTaTa PELIEHUs MaTeMaTU4eCKOU
3aJa4u;

® [PEIBUAETH TPYIHOCTH, KOTOPHIE MOI'YT BOSHUKHYTh IIPU PELICHUU 3aJa4U, BHOCHUTH
KOPPEKTHBBI B JIETEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHAEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYHOCTEH;

® OILICHUBAaTh COOTBETCTBHE pE3yJibTaTa I W YCIOBHSIM, OOBACHATH NPUUYHHEI
JOCTHKEHUSI WIM HEIOCTH)KEHUS Ppe3yJIbTaTOB JEATENbHOCTH, HaXOAUTh OIIMOKY,
JlaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJNbHOCTD:

¢ [IOHUMATh U HCIIOJIb30BATh IPCHUMYIICCTBA KOM&HI[HOIZ u HHﬂHBHﬂyaHLHOﬁ pa6OTH
Inpu pPCUICHUU y‘le6HLIX 3ajJla4, IIpUHUMATbL MLCJIb COBMECTHOM JACATCIIbHOCTH,
IUIAaHUPOBATb OpraHU3aluio COBMECTHOM pa6OTBI, pacupeaciisitTb  BH/bI pa60T,
A0roBapruBaThbCA, O6CY)K)I&TB nmponecc n pe3yybTar pa6OTBI, O606L[I3Tb MHCHUA
HECKOJBbKHX JHO,Z[CI‘/'I;

® y4YacTBOBaTh B TPYyNNHOBHIX (opmax paboTel (0oOCyxkaeHus, OOMEH MHEHHH,
«MO3TOBBIE€ LITYPMbD» U HHBIE), BHIIOIHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH
CBOM JCWCTBHSI C IPYIMMH WIEHAMU KOMaH[bl, OLIEHUBATh Ka4e€CTBO CBOETO BKJIAJla B
00K MPOJTYKT MO KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.



MNOACHUTEJIBHASA 3ATIMCKA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A»

Pabouas mporpamma y4eGHOTO Kypca «Anredpa M Hadala MaTeMaTHYECKOTO aHAIH3a»
6a3zoBoro ypoBHs st oOyuaromuxcsi 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaIbHOTO
roCy/IapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAApTa CpeAHero oO0Iiero odpazoBaHus, C YUYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIAEMBIX K MaTeMAaTHYECKOMY OOpa3oBaHHUIO, U
TPagUIMi POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECHIEUMBACT OBIAJCHHE
KIIFOYEBBIMU KOMIIETEHLMSMHU, COCTABIISIONIMMU OCHOBY JUIsl CAaMOPAa3BUTHSA U HEMPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JTUYHOCTHOIO M II03HABATEIHHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIINXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOrO aHaIM3a» SBISACTCS OJHUM M3 Hamboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJBI, MTOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECIIEYHBAET
UHCTPYMEHTAJIbHYIO0 0a3y A M3Y4YeHHs BCEX E€CTECTBEHHO-HAYYHBIX KYypCOB, a C ApYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpAaKTHOE MBIIUICHHE Y4YallluXcsi Ha YpOBHE,
HEO0OXOJUMOM JUIsl OCBOEHMSI KypCOB UH(OPMATUKH, O0OIIECTBO3HAHUS, UICTOPUU, CIIOBECHOCTH.
B pamkax paHHOro Kypca yyaimecs OBJa/leBal0OT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KOTOpas (hOpMyJIUPYET CBOU AOCTHIKEHHs B MaTeMaTH4ecKoi opme.

Kypc anre6pbl 1 Hauasn MaTeMaTHYECKOro aHAJIM3a 3aKJa/bIBA€T OCHOBY JUIsl YCIIELIHOTO
OBJIAJICHUS 3aKOHaMM (U3MKH, XUMHUH, OHUOJIOTUM, TIOHUMAaHHUS OCHOBHBIX TEHJIEHUUI
HSKOHOMHUKH U OOILIECTBEHHOW U3HU, MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX LIM(PPOBBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIB30BaTh UX B MOBCEJHEBHOW JKU3HU. B TOXKE
BpeMsl OBJIa/IeHUE aOCTPaKTHBIMH U JIOTMYECKH CTPOIMMU MaTeMaTHMYECKUMH KOHCTPYKLHUSMHU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEP)KICHHUS,
HCIIOJIb30BaTh 0000IlleHne ¥ KOHKpETH3aluio, abCcTparupoBaHWE W aHAJOrHio, (OpMHUpPYET
KpPEaTUBHOE U KPUTHUECKOE MBbIIUICHHE. B Xo/e n3ydyeHus anreOpbl U Hayall MaTeMaTU4ecKoro
aHaju3a B CTaplIeil LIKoJe ydaluecs MOJIy4aroT HOBBIM ONBIT pEHIeHUs NMPUKIATHBIX 33jad,
CaMOCTOSITEJIbHOTO  TOCTPOEHUS ~MaTeMaTUYeCKUX MOJENed  pealbHbIX CUTyallud U
UHTEPIIPETAllUM  [OJIYYEHHBIX pPELIEeHUHN, 3HAaKOMSATCS C MpUMepaMHd MaTeMaTHYeCKUX
3aKOHOMEPHOCTEl B NpPUpOJIe, HayKe M B HCKYCCTBE, C BbLAAIOIIMMUCA MaTeMaTHYECKUMU
OTKPBITUSMH U UX aBTOPAMH.

Kypc obnanaer 3HaUMTENbHBIM BOCHHMTATENBbHBIM MOTEHLMAIIOM, KOTOPBIA peaan3yercs
KaK yepe3 yuyeOHbI MaTepuai, CocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHUS,
Tak ®W depe3 crnenupuKky y4IeOHOH JEATENHHOCTH, TPEOYIOIIEH CaMOCTOSTEIHLHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIIbHOW KOHIEHTpallud BHUMAaHMS M OTBETCTBEHHOCTH 32
MOJYYEeHHBIH pe3yibTar.

B ocHoBe meronuku oOydeHus anreOpe W HayajlaM MaTeMaTUYECKOTO aHalIMu3a JIEKUT
JeSTEIIbHOCTHBINA IPUHLUIT O0yUEHUS.

CrpykTypa Kypca «Anrebpa 1 Hayajga MaTeMaTUYECKOI0 aHAIM3a» BKIIIOYAET CIIeIyIOIIne
coJiepKaTelbHO-METOAUYeCKue JUHUU: «YHucna W BblUMCIEHUS», «DYyHKUUU U TpaduKm»,
«YpaBHeHUsl U HepaBeHCTBa», «Hauana mareMaTuyeckoro aHainza», «MHOXKECTBA U JIOTUKAy.
Bce ocHOBHBIE coniepikaTelbHO-METOUYECKUE JTMHUM H3Y4aroTCsl HAa MPOTSHKEHMHM IBYX JIET



o0ydeHus B cTapllel IIKOJIe, €CTECTBEHHO JOMOJHSASA APYr Ipyra M MOCTENEHHO HACBIASCh
HOBBIMH TeMaMM M pasfenaMu. JlaHHBIM Kypc SIBISIETCS HHTEIPATUBHBIM, IOCKOJBKY
oObenuHseT B ce0e cofepKaHWe HECKOJIbKMX MAaTeMAaTHYeCKUX JUCHUIUIMH: anrelpa,
TPUTOHOMETPUS, MATEMATUUYECKUM aHAIN3, TEOPHUsI MHOXKECTB U J1p. [1o mepe Toro kak ydamuecs
OBJIaJICBAIOT BCcE Oosiee MIMPOKMM MaTeMaTUYECKHUM alllaparoM, y HHUX MOCIelI0BaTeIbHO
dopMHpyeTCss U COBEPIIECHCTBYETCS YMEHHE CTPOMTh MAaTeMaTHUECKYI0 MOZENb pealbHOMH
CUTYyalllM, MPUMEHATh 3HAHU, MOIy4YeHHBIE B Kypce «AnreOpa M Hayala MaTeMaTUYECKOTrO
aHaJIK3a», JJIs PELIeHUs CaMOCTOSTEIbHO C(OPMYIMPOBAHHOW MaTeMaTHYeCKOW 3agadd, a
3aTeM MHTEPIIPETUPOBATh MOJyYECHHBIN PE3YIbTAT.

CopepxarenpHo-MeTOMYECKAss  JIMHUS — «Yucna W BBIUMCIEHMSD — 3aBEpIIAET
(dopMHpOBaHUE HABBIKOB HCIIOJNIB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOI1 mikoinie. B crapmieil mkone ocoboe BHUMaHue yaensercss GOpMUPOBAHUIO MPOUYHBIX
BBIUMCIUTENbHBIX HABBIKOB, BKJIIOYAIONIUX B ce0s MCIOJIb30BAaHHE PA3IWYHBIX (HOpPM 3amucu
JEHCTBUTENIHOTO YHCJIa, YMEHUE palUOHAJIbHO BBINOJHATH JEHCTBUS C HUMH, J€1aTh
OPUKUAKY, OLEHMBaTh pe3yipTaT. OOydaromuecs IMOJIy4aloT HaBbIKM IPUOIMKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YMCIAMH, 3alMCAaHHBIMH B CTaHIApTHON ¢opme,
MCII0JIb30BAaHUS MATEMATHYECKUX KOHCTAHT, OLICHUBAHMS YUCIOBBIX BBIPAXKEHUI.

JIunus «YpaBHEHUS M HEPABEHCTBAa» pEAM3YyeTCs HAa MPOTSHKEHUHM BCEro OOy4YeHMs B
CTaplled WIKOJE, IIOCKOJBbKY B KaXIOM pas3lerne IporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIHUX 3a7a4u. OOyydaromuecs OBIageBal0T Pa3IMYHBIMA METOIaMHU PELICHUS IEIbIX,
paloHaIbHBIX, UPPAIIMOHATBHBIX, TOKA3aTENbHBIX, JOTapU(PMUUECKUX U TPUTOHOMETPHUIECKHIX
YpaBHEHU, HEPABEHCTB U UX cucteM. [loyueHHble yMEHUS NCIOJIB3YIOTCS IPU UCCIIEI0OBAHUN
(GyHKIMI C IOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/1ad U 3aJa4y Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHui GyHKuuu. [lanHas comepkareiabHasi TUHUS BKIIOYAET B
ce0s Tarke (GOpPMHUpPOBAHHME YMEHHUH BBINOJHATH Pacué€Thl MO QopmysaMm, Mpeodpa3zoBaHUs
LENbIX, pallOHAIbHBIX, HUPPALUOHAIBHBIX W TPUTOHOMETPUUECKHUX BBIPAKEHHH, a TaKkKe
BBIpQXEHHM, coJepKaluX cTeneHu u jorapudmsl. brnarogaps usydeHuro anreOpanyeckoro
MaTepHala MpoUCXOIUT JallbHeiee pa3BUTHE allTOPUTMUYECKOT0 U aOCTPAKTHOI'O MBIIUICHUS
yyamuxcs, (GpOpMHUPYIOTCS HaBBIKM JEIYKTUBHBIX DPACCYXKACHUH, PabOThl C CHMBOJIbHBIMU
dbopMamu, TpeCTaBICHUS 3aKOHOMEPHOCTE U 3aBUCMMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI I PELIEHHs] IPAKTUUECKUX U €CTECTBEHHO-
HaAy4HBIX 3aJ]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK s3bIKa HAyKH.

ConepxaTenbHo-MeToanYecKast TUHUS «DYHKIMU U TpaQUKH» TECHO NeperuieTaeTcs ¢
JIPYTMMH JIMHUSMU Kypca, TOCKOJbKY B KakOM-TO CMbICIE 3alaéT IMOCJIe0BATEIbHOCTh
u3yueHus MmaTtepuana. V3ydeHwe CTEneHHOH, IOKa3aTeNbHOM, JIorapuPMUYecKoil u
TPUTOHOMETPUUYECKUX (DYHKIMI, MX CBOHCTB M TpaUKOB, HCIOJIb30BaHHE (QYHKUUH Ui
peleHus 3agad U3 JAPYruX y4eOHBIX NMPEIMETOB M PEeaJIbHOM KH3HH TECHO CBS3aHO Kak C
MaTeMaTHUYeCKUM aHAJIM30M, TaK U C pelIeHHeM ypaBHEHUH U HepaBeHCTB. [Ipu sTom Gombiioe
BHHUMaHue ynensercss (GOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJiaMH 3aBHCHUMOCTH MEXIY
Pa3IMYHBIMM  BETMYMHAMH, HCCIIEOBAaTh NOJIY4YCHHbIE (YHKIUH, CTPOUTh WX TpaduKH.
Marepuan 3TOH COAEpPKATEIBHON JMHMM HAlEeJeH Ha pa3BUTHE YMEHUH M HAaBBIKOB,
MO3BOJIIOIIMX  BBIpaXaThb 3aBUCHUMOCTH MEXJAy BEIMYMHAMU B pa3iuyHOM  ¢opMe:
aAHAIUTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHume crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTH K  OOOOIIEHMI0O M  KOHKpETH3allHH,
MCII0JIb30BAaHUIO aHAJIOTHH.



ConepxarenpHas nuHHA «Hagama mMareMaTndeckoro aHain3ay IMO3BOJSET CYNIECTBEHHO
pacuIMpuTh Kpyr Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 337a4, JOCTYITHBIX 00ydJaloMes, y
KOTOPBIX MOSIBIISIETCSI BO3MOXKHOCTh UCCIIEIOBATh M CTPOUTH I'paduKu (PYyHKIHA, OIPEACIATh UX
HauOONIbIIME ¥ HAaMMEHBIINE 3HAYCHUS, BRIYUCIATE IUIOMan Guryp u oObEMBI Tell, HAXOAUTD
CKOPOCTH M YCKOpeHHs mporeccoB. JlaHHas conepkareinbHas JHHHAS OTKPBHIBACT HOBBIC
BO3MOXHOCTH IOCTPOCHHA MATCMATUYCCKHUX MOI[CJICI\/JI PCaJIbHBIX CHTyaHHfI, HaXO0XJICHUA
HaWuJIydqmero peucHusa B IPUKIAIHBIX, B TOM YHCJIC COHHUAJIBbHO-3KOHOMHNYCCKHUX, 3alaydax.
3HAKOMCTBO C OCHOBAaMHM MaTEMaTH4YECKOTO aHaIn3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(OpMaNbHO-JIOTUYECKOTO M KPEaTHBHOTO MBIIUICHUS, (HOPMUPOBAHHIO YMEHHUH paclo3HaBaTh
IPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B Hayke, TEXHHKE M HMCKyccTBe. OOydaromipecs y3HAmOT O
BbIJAIOMIUXCA PE3yJIbTaTaX, IMOJIYYCHHBIX B XOJC PA3BUTHUA MATCMATUKHW KaK HAYKH, U HUX
aBTOpax.

ConepxarenpHO-MeTOANYECKas JTMHUS «MHOXKECTBa U JIOTUKA» B OCHOBHOM ITOCBSIIEHA
9JICMCHTAM TCOPHU MHOKCCTB. TeOpeTI/IKO-MHO)KCCTBCHHI)IC npeaAcCTaBJICHUA IPOHU3BIBAIOT BECH
KypC LIKOJIbHOM MaTEeMaTHKU U IpPEUIaraloT Haubosee YHUBEPCAIbHBIN SI3bIK, 00bEINHSAIOIIUI
BCE pa3leibl MaTeMaTHKH M €€ TNPHIOKEHUH, OHHM CBA3BIBAIOT pa3HbIe MaTeMaTHYeCKHUe
JMCUMIUIMHEL B eanHoe 1enoe. [1o3ToMy BakHO HaTh BO3MOKHOCTH IIKOJBHUKY HMOHHMATh
TeOpeTI/IKO-MHO)KCCTBeHHblf/'I A3BIK COBpeMeHHOfI MaTE€MAaTUKH MW HCIIOJb30BaTh €10 I
BBIPAXKCHUA CBOUX MBICIICH.

B kypce «Anrebpa u Hayasa MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TAK)Ke OCHOBBI
MaTeMaTUYECKOr0 MOJEIMPOBAHUsS, KOTOPbIE NMPH3BaHbI CHOPMUPOBATH HABBIKM MOCTPOCHHS
MOJIeNIell peallbHBIX CUTYallui, UCCIEIOBAaHUS 3TUX MOJIENICH C IMOMOIIBIO anmnapaTa ainreopsl U
MAaTCMAaTUYCCKOro aHajin3da W HUHTCPIOPETAIHMU IOJTYYCHHBIX PE3YJILTATOB. Takue 3aJaHusA
BIUICTEHBI B K&l M3 pa3feioB IPOTpaMMBbI, MOCKOJIBKY BECh MaTepHall Kypca IIUPOKO
UCTIOJIBb3YeTCs M1 pelleHHs] PUKIaIHbIX 3a1a4. [Ipu pemennn peanbHbIX NIPAaKTHYEeCKUX 33734
yualmpecss — pa3BUBAlOT  HAOJNIOAATENbHOCTh,  YMEHHE  HAaXOIUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, HMCIOJIb30BaTh AaHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOiIeMy.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPHUKIATHBIX 3a7ady OpraHU3yeTcs B
npoliecce U3y4eHus BceX TeM Kypca «Anredpa 1 Hauana MaTeMaTHYECKOTo aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayaja MaTeMaTHYecKoro aHajau3a Ha 6a30BOM
ypoBHE oTBOJUTCS 2 yaca B Hezaemto B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a Ba
roja ooyuenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciIel 3HAaHUHU U pPeaJIbHOM JKU3HH.

JleiicTBuTenbHbIe YKcna. PalmoHanbHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
OTepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOamKkEHHbIe BHIYMCICHUS, TIPAaBUIa OKPYTJICHHS,
IIPUKUKA U OLICHKA Pe3yJIbTaTa BEIYACICHUM.

Crenenpb ¢ nenbiM nokazareneMm. CranzaptHas (gopma 3amucH AEHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanue moaxofsmeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN I PEHICHUs
IIPAaKTUYECKMX 3a/1a4 U IPEJCTABICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW creneHu. JledcTBus ¢ apudmMeTudyecKuMu
KOPHSIMHM HaTypajbHOW CTEIICHH.

CuHyC, KOCUHYC M TaHT€HC YHMCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPaA30BAHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIbI.

VYpaBHeHne, KoOpeHb YypaBHeHMs. HepaBeHcTBO, pelleHMe HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nensix 1 IpoOHO-pallMOHANIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanimoOHaNIbHBIX YPaBHEHUN U HEPABEHCTB.

Pelenre TpUroHOMETPUYECKUX YPAaBHEHUM.

ITpuMeHeHre ypaBHEHMIM M HEPABEHCTB K PELIEHUI0 MATEMaTHYECKUX 33Jad U 3ajad U3
Ppa3IUYHbBIX 00J1aCTe HayKu U peanbHOM )KU3HH.

DyHKIUHN U TPaPUKH

@yHk1us, criocoosl 3ananust GyHkun. ['papux GyHnkiun. BzanmMuo oOpatHblie GyHKIMH.

Ob6nacTtp omnpeneneHuss 1 MHOXKecTBO 3HaueHu ¢yHkuuu. Hynmu ¢ynkumu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE QYHKIIMU.

Crenennas QyHKIMS C HaTypaJbHbIM M LENbIM MoOKa3zareneMm. EE cBoiicTBa u rpaduxk.
CoiicTBa u rpaduk KOpHS n-0i CTENEHN.

TpuroHomerpuyeckas OKpPY>KHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (PYHKLUH
YUCJIOBOTO APTYMEHTA.

Hayana matemMaTH4ecKkoro aHajaimsa

[TocnenoBarenbHOCTH,  €HOCOOBI  3aJaHUsl  IOCTENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass W reoMerpuueckas —nporpeccud. beckoHedHo — yObIBarolas
reoMerpuueckas nporpeccusi. Cymma GeCKOHEUHO yOBIBAIOLIEH MeOMETpPHUUECKON MPOTrPECcCHU.
dopMyia CIOXKHBIX IIPOLEHTOB. Mcrnosb30BaHUE MPOrpeccuu Ul PELICHHs pealbHBIX 3a4ad
IIPUKIIATHOTO XapaKkTepa.

MHoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOTO aIrrapara [Jis1 ONHMCaHWA PCAJIbHBIX MPOHCCCOB U }IBHGHI/If/'I, npu
peLIeHUH 3371a4 U3 APYTHX YUEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia ¥ BBIYHMCICHHUA

Hatypanbsble u nensie uncina. [Ipu3Haky 1e1MMOCTH LEIBbIX YACE.

Crenens ¢ pallMOHaILHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm uncna. JlecaTuynble U HATypaIbHbIE JOTapH(MBI.

YpaBHeHUsI 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpaKEHU, COEPIKALUX CTENIEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

[TprmMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHHH. PelieHue npukiaaiHbIX 3alad C MOMOILIbIO CHUCTEMbI
JIMHEHHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMaTHMYECKHUX 3ajad U
3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU U pealbHOU JKHU3HU.

DyHKIUHN U IpaGUKH

Oynkuus. [lepuonnmyeckue  QyHkumu. IIpomMexyTkM  MOHOTOHHOCTH  (DYyHKIIMH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HamOosbliee m HauMeHbllee 3HaueHHE (yHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U IPaQUKH.

[Toka3zarenbHas u norapudpmudeckas GyHKIMU, X CBOHCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 17151 pellieHHs ypaBHEHUH U JIMHEMHBIX CUCTEM.

Ucnonbp3zoBanue rpadukoB (PyHKIUN OJI HCCIEIOBAaHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE€ BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havana maTeMaTH4eCcKOro aHaJImu3a

HenpepsbiBable pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pynkuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI IPOU3BOIHOM.

[TpousBoaHbIe 31€MEHTApHBIX (QYHKIUH. DOpMysbl HaX0XKIEHUS MPOU3BOJHON CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKITHH.

[TpuMeHeHne MPOU3BOIHOM K UCCIEIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
HaxoxneHnre HanbobIero 1 HaMMEHbIIEro 3Ha4eHns PyHKIUK Ha OTPE3Ke.

[IpuMeHeHre MPOU3BOMHOM Ml HAXOXACHUS HAWIY4IIero PEeHIeHHs B MPHUKIATIHBIX
3ajaydax, JAJs OnpeesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOro (opMyII0i UiH rpauKoM.

[TepBooOpaznas. Tabnua nepBooOpa3HbIX.

Wuterpan, ero reomeTpuyeckuid M ¢u3MYecKuil cMbIci. Bblumcienue MHTErpana 1o
dbopmyne Hetorona—JleliOnua.



IIJTAHUPYEMBIE PE3YJIbTATHBI
OcBoenne yuebHOro npeamera «MaTemaTukay MOJDKHO 00eCredMBaTh JOCTHIKCHHE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CIHCAYIONIMX JUYHOCTHBIX, METalpPEJIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIBTATBI

JluyHOCTHBIE PE3yNbTaTBl OCBOCHHUS IPOrpamMMbl ydeOHOro mnpeamera «MartemaTuka»
XapaKTEepU3YITCS:

I'paxxnanckoe BOCIIUTAHME: c(hOpMUPOBAHHOCTHIO IPaXKJAHCKOU MTO3ULIUH
oOydaromierocss Kak aKTHUBHOIO M OTBETCTBEHHOI'O UIE€HA POCCUIMCKOTO  OOILECTBa,
NPEJICTAaBICHUEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHHS PA3IUYHBIX CTPYKTYP,
ABIICHUHM, TPOLEAYp TpakIaHCKOro oobmiecTBa (BBIOOPHI, OMPOCHI U Tp.), YMEHHEM
B3aMMOJICHCTBOBATh C COIMAIBHBIMU HMHCTUTYTAaMH B COOTBETCTBUU C HUX (QYHKIHUAMHU U
Ha3HAYEHUEM.

I[laTpuoTuyeckoe BocnUTAHUE: CHOPMUPOBAHHOCTHIO POCCUMCKON Tpa)kJIaHCKOM
UJEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY M HACTOALLIEMY POCCUHCKOW MaT€MaTHUKH, LIECHHOCTHBIM
OTHOILLIEHUEM K JOCTHKEHUSIM POCCHUICKMX MaTEeMaTUKOB M POCCUUCKOW MaTeMaTUYeCKOU
IIKOJIBI, K MCIOJIb30BAHUIO JTUX JOCTM)KCHHH B JIPYTMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMMUKH.

JIyXOBHO-HPABCTBEHHOI0  BOCIMTAHUS:  OCO3HAHMEM  JIYXOBHBIX  LIEHHOCTEU
poccuiickoro Hapoja; cOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHUKEHHUN HAYKU U JIEATEIbHOCTHIO YUYEHOTO;
OCO3HAHMEM JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyLIETO.

JcTeTH4YecKoe BOCIUTAHHE: CTETUYECKUM OTHOLUIEHHWEM K MHUpPY, BKJIKOYAs 3CTETHKY
MaTeMaTHYeCKUX  3aKOHOMEpPHOCTeH, O0OBEeKTOB,  3a7ad, peHIeHWH,  paccyKIeHUM;
BOCIIPUMMYHUBOCTHIO K MATEMATHYECKUM aCIIE€KTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BocnuTaHue: cHOPMUPOBAHHOCTHIO YMEHHUS MPUMEHSATH MaTeMaTUYeCKHe
3HaHMUS B MHTEpecax 30pOBOTO M OE30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3J0pPOBbIO (3I0pOBOE MHTaHHE, COANIAHCHPOBAHHBIM PEKUM 3aHATHH U OTIbIXa,
peryisipHass (u3UYEeCKas AaKTUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHUS, TPU 3aHATHSIX
CIIOPTUBHO-030POBUTEIIBHON €S TETbHOCTBIO.

TpyaoBoe BocnuTaHMe: TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTH TPYIOIIOOUS;
UHTEPECOM K pa3nuyHbiM cepam mnpodeccHOHANbHON JeSTENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW MW €€ NPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymymein
Mpo(eCCUu U PEeaTM30BBIBATh COOCTBEHHBIC KU3HEHHBIC TIAHBI; TOTOBHOCTHIO U CITIOCOOHOCTHIO
K MaTeMaTHYeCKoMy OOpa30BaHUI0O U CaMOOOpa30BaHHWIO Ha TMPOTSHKEHUM BCEH KHU3HU;
TOTOBHOCTBIO K AKTMBHOMY YYaCTHUIO B pPEIICHUM IPAKTUYECKUX 3aJa4 MaTeMaTUYECKOU
HAaIpPaBJIECHHOCTH.

JKoJ0THYECKOe BOCNHTAHUE: CHOPMHUPOBAHHOCTHIO  IKOJOTHYECKON  KYJIBTYPHI,
IMOHUMAaHUEM BIIUSHUSA COLMAIBHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSHHUE NPUPOJHOM H
COLIMANFHOM  Cpebl, OCO3HAHHWEM TJI00AILHOTO XapakTepa HJKOJOTHYECKUX MpodIeMm;
OpHUEHTAIlE Ha TMPUMEHEHHE MATeMAaTHYEeCKUX 3HAHWUW JUIsl pemieHus 3aaad B o0JacTu
OKPYXAaIoIIel Cpelbl, MIAHUPOBAHUS MOCTYIKOB M OIIEHKM UX BO3MOKHBIX MOCJIEACTBUM MJIA
OKPYXKaroIIEeH CpedbL.

ennoctu HAY4YHOI'0 NMO3HAHMSA: c(hOpMUPOBAHHOCTHIO MHPOBO33pPEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HayKHh M OOIIECTBEHHOW MPAKTHKH,



MOHMMAaHUEM MaTeMaTUYeCKOM HayKu Kak c@epbl YelOBEYEeCKOW MAedTeIbHOCTH, JTamoB &
Pa3BUTHSL U 3HAUMMOCTHU [Jisi PA3BUTHUS LIMBWIM3ALMU; OBJIAJICHUEM SI3bIKOM MATE€MaTUKU U
MaTEeMaTUYeCKOU KYJIbTypOM KaK CpPEJICTBOM ITO3HAHHMS MHpPA; TOTOBHOCTBIO OCYIIECTBISTH
IIPOEKTHYIO U UCCIIEI0BATEIbCKYIO I€ATEIbHOCTh MHANBUyaJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMbl yueOHOTo npeamera «MaTemarukay
XapaKTepU3yIOTCS  OBNAJCHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OelicEUaMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  VHUBEPCATbHLIMU — Pe2yNAMUGHbIMU
oelicmeusmu.

1) Vrueepcanvnvie noznasamenvmsle oeticmsus, obecneuusarom hopmuposanue 6a306blx
KOCHUMUBHBIX NPOYECco8 00yyaowuxcsa (0ceoeHue mMemooo8 NO3HAHUSL OKPYIHCAOWe20 MUpa,
npuUMeHeHue 102ULEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueti).

Bba3oBrle noruueckue nelcTBUS:

® BBIBIATH M XapaKTEPU30BaTh CYIICCTBEHHbIC NMPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIY MOHATUAMH; (HOPMYIUPOBATH OMpEICNICHUs TMOHATUM;
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATN3a;

e BOCIPUHHUMATH, (POPMYyIMPOBATh U MPEOOPa30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIIBIIATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUSX; IpeliaraTb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® JlefaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKITIOYeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTelbCTBA MATEMAaTHUYECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTPAMBATh APryYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOIbI;

e BbIOMpaTh cnocob pemieHHus y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAALINNA ¢ YYETOM CaMOCTOSATENBHO BBIAETIEHHBIX
KpUTEPUEB).

bazoBsIe niccienoBaTenbCKUe JeHCTBUS:

® UCHOJb30BATh  BONPOCHl  KAaK  HCCIEAOBATENbCKUH  WMHCTPYMEHT  MO3HAHUSA;
dbopMyIIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHUPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3UILHUIO,
MHEHHE;

® TPOBOJIUTH CAMOCTOSITEIFHO CIUIAHWPOBAaHHBIA OKCIEPUMEHT, HCCIEAOBAaHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBeKTa, SBICHHS, Ipolecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXIy 00bEKTaMU, SIBICHUSIMHU, TIPOIIECCAMU;

® CaMOCTOATENHHO (OpMyIUpoOBaTh OOOOIIEHUS W BBIBOJALI IO  pe3yjbTaTaMm
MPOBENEHHOTO HAOIIOICHHS, UCCIIEAOBAHUS, OLEHNBATh JIOCTOBEPHOCThH MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIIEHMIA;

® [IPOrHO3UPOBATHh BO3ZMOYKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH NPEATIOT0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanueii:



BBISBIIAThH Ae(UIUTHI UH(MOPMALIUH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha BONPOC U
JUIsl pEILICHUS 3aa4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHMKOB pA3IMYHBIX THUIOB, aHAIW3HPOBATH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTYpHUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B pasiM4HbIX (opmax,
WILTIOCTPUPOBATh IpadUuecKy;

OLICHMBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vnusepcanvhvle KommyHuKamueHnwle Oeliicmsus, obecnewusaionm coopmuposaHHocmy
COYUANBHBIX HABLIKOS 00YUAIOUWUXCHL.
OO01enue:

BOCIIPUHUMATb U (bOpMy.]II/IpOBaTI) CYKACHUA B COOTBCTCTBHUU C YCIOBHAMHU U LECIAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX H
IMUCbMCHHBIX TCKCTAX, AaBaTh IMMOACHCHHA 110 X0y pCHICHUSA 3aaa4, KOMMCHTUPOBATDb
HOJTy4YCHHBII Pe3ybTaT;

B X0/ 00CYKJICHUsI 3a1aBaTh BOIPOCHI 110 CYLIECTBY 00CYkKIAeMON TeMbI, IPOOIEMBbI,
periaeMoil  3aJa4yM, BBICKa3blBaTh WHJCH, HAICJICHHbIE HA MOUCK PEILICHUS;
COIOCTAaBISITh CBOM CYKJACHHS C CYXICHHUSMHU JPYyrHX Yy4YacTHHKOB JMajora,
0o0Hapy’KMUBaTh Pa3IMUMe U CXOJCTBO MO3UIHI; B KOPPEKTHOH opme PopMyInpoBaTh
pa3HorIacusi, CBOM BO3PayKCHUS;

HPEICTABIATh Pe3yJIbTaThl PEIICHUS 3a[a4H, SKCIICPUMEHTA, HCCICIOBAHMUs, [IPOCKTA;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUICHHS € YYETOM 3a/1a4 MPE3CHTAIMU U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHHUECTBO:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIBHOU pabOTHI
MpU  pelIleHnd Y4eOHBIX 3a7ad; MPUHUMATH I1I€JIb COBMECTHOW JESTEIHHOCTH,
MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboThI, pachpenensiTb BUIBI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpolecC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIHOJIEH;

y4acTBOBATh B TPYMIIOBBIX opMax paboThl (00CyxkaeHUSI, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMB» U WHBIE); BBIMOJIHATH CBOIO YacThb pabOThl UM KOOPAMHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIa/ia B OOIIHIA
MPOJIYKT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOCHCTBUSI.

3) Yuusepcanvuvie pecynamuensie oeiicmeus, obecneuusarom Gopmuposanue cCmolCio8bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranu3zanus:

COCTaBJIATh IUJIAaH, aIrOPUTM pEUICHHs 3a/ayd, BbHIOMpaATh CIIOCOO peHIeHHs] ¢ YYETOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTpOIIB:

BIIAJICTh HABBIKAMH TIO3HABATEIHHON pPEQIIEKCHHM KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUM W MBICTUTENBHBIX TIPOIIECCOB, WX PE3yJIbTaTOB;, BIAJIETh CIOCOOaMH
CaMOTIPOBEPKH, CAaMOKOHTpPOJIS TpOIlecca W pe3ysibTaTa PEIICHHs MaTeMaTHYeCKOn
3a/1a4u;



® [pPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUM 33]1a4d, BHOCUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMJIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHWBaTh COOTBETCTBHE pE3ylbTaTa LEIH W YCJIOBUSAM, OOBACHATH TNPHUYUHBI
JOCTIDKEHUSI WIIM HEIOCTHMIKECHHUS Pe3yJbTaTOB JEATEIbHOCTH, HAXOIHUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yudeOHOro Kypca «AnreOpa W Hadajga MaTeMaTHYEeCKOrO aHallM3a» Ha YpPOBHE
CpeaHero oomiero oopa3oBaHus JODKHO O0ECIIEUYNBATh JOCTHIKEHHE CICIYIOIUX MPEIMETHBIX
00pa30BaTeIbHBIX PE3yIbTATOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh MOHATHSAMH: PAlMOHAIBHOE M JEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAsI U
NeCATUYHAsSL APOOB, IPOLICHTEHI.

BeimonHATe apudmerndyeckue OINepalud ¢ PaNUOHAIBHBIMU M J€HCTBUTEIBHBIMU
YHCIIaMHU.

BoinonuATe npuOAMKEHHBIE BBIYMCICHUS, MCIONb3Yysl IpaBuia OKPYIJIEHMs, [JeNaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (Gopma 3amnucu
JeMCTBUTENIBHOTO YKCIa, KOPEHb HAaTYpaJbHOW CTENEHH; MCIOJIb30BaTh MOAXOJAIIYI0 (opMy
3anyucy JEHCTBUTENBHBIX YHCEN JUIsl pEIICHUs TPaKTUYECKUX 33]a4 U IPEJICTaBICHUS JaHHbBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHMHYC M TaHIE€HC MPOU3BOJIBHOTO  YIJIA;
UCIOJIb30BaTh 3aMCh IPOM3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIUH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXAECTBO, YPaBHEHUE, HEPABEHCTBO; 11€JI0€, PAllMOHAIBHOE,
UppalMOHATIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BeimonuATe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUYECKMX — BBIDOKEHMM W pemiaTth
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonHATe npeoOpa3zoBaHusl LENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAI[MOHATIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHMSI U HEpaBEHCTBA ISl PEUICHHUS] MaTeMaTUYeCKUX 3a/1ay U 33134 U3
pa3INYHBIX 00JIaCTe HAYKH U peaIbHON KHU3HH.

MogenupoBaTh peajbHble CHUTYalldd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKECHHUS,
YpaBHEHHs, HEPAaBEHCTBA IO YCJIOBUIO 3a/layd, WCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
HCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATUAMH: (YHKLHS, CIOCOOBI 3a1aHusI (PYHKIIMH, 001aCTh ONpeaeIeH s
¥ MHOYKECTBO 3Hau€HUI QYHKINH, TpaduK QYHKIIMH, B3AUMHO 00OpaTHbIe (PYHKIINU.

OnepupoBaTh MOHATUSAMHU: UYETHOCTb M HEUYETHOCTh (QYHKUUHU, HYIM (QYHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKIMHA U1 peleHns ypaBHEHUH.



Ctpouth W yuTaTh Tpa@uKu JTUHEHHON (YHKIIMH, KBaJIpaTUIHOW (PYHKIIUH, CTEIIEHHOMN
(GYHKITUH C [IETBIM TTOKA3aTEIEM.

Hcnonws3oBare rpaduku QyHKIUN I MCCISIOBAHUS MPOILECCOB M 3aBHCHUMOCTEH Tpu
pellleHnn 3aJa4 U3 APYruX Y4eOHBIX MPEIMETOB U PeajbHOM KU3HU; BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEX1y BEJITUYMHAMU.

Hauvana maTemMaTHyeckoro aHajamnsa

OnepupoBaTh MOHATUSAMH: IOCIEA0BATEIBLHOCTD, apU(METHUECKass U T'€OMETPHUYECKast
IIPOTPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOLIasi TeOMETpUYECKas MPOrpeccus, cymma
0eCcKOHEUHO yOBbIBAIONIEH reOMETPUIECKOM MPOTPECCHH.

3aaBaTh OCIEA0BATENbHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcrnonb30BaTh CBOMCTBA IMOCIIENI0BATEIBHOCTEN M MPOTPECCUM ISl PELICHUS PEeaIbHBIX
3a/1a4y IPUKJIaJHOrO Xapakrepa.

MHozkecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXECTBO, ONIEPAIMK HaJl MHOXKECTBaAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JUisi ONMCaHUs PEaIbHBIX MPOLECCOB
U SIBJICHU, IPU PEILICHUH 3a7a4 U3 APYTUX Y4eOHBIX TPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTb MNOHATHSIMM: HATypalbHOE, LEJI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEI, PA3JI0KEHUE YUCIIa HA IIPOCTBIE MHOXKUTEIN JJIs PELEHUS 3a1ay.

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapupM Yucia, JECATUUHbBIE U HATypaJbHbIE JIOTapU(PMBI.

YpaBHeHUsI M HEPABEHCTBA

[IpuMeHsaTh CBOMCTBa CTemeHW s MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
NOHATUSAMM: IIOKA3aTelIbHOE YPAaBHEHUWE U HEPABEHCTBO;, pEIIATh OCHOBHBIE  THIIBI
IIOKa3aTeJIbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

BoinonHATe 1peoOpa3oBaHMs BBIPAXKEHUH, COJEpKalMX Jorapudmbl; ONEpUpOBATH
HOHATUAMM: JIOrapu(MHUUYECKOe YpaBHEHHE U HEPABEHCTBO; pELIaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX ypaBHEHUN 1 HEPABEHCTB.

Haxonuts pemenus NpocTenmmnx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUHN U €€ pelIeHHe; UCII0JIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUM NI PEILICHUS IIPAKTUYECKUX 3a1a4.

Haxonuts perieHus npocTeMImuX CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

MonenvpoBaTh pealbHble CHTyallud Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAKEHMUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aa4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM afmapaTa ainreopsl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MOHATUSAMH: TepuoanYecKass QYHKIUSA, MPOMEKYTKH MOHOTOHHOCTH
(GYHKLIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOoJbIllee M HAaUMEHblee 3Ha4eHUs (PYyHKIMHU Ha
POMEXKYTKE; NCIOIb30BATh UX JJIsl UCCIIEOBaHUS (DYHKIUH, 3aJaHHOH rpauKkoMm.



OnepupoBaTh  MOHATHSAMH:  TpadWKW  TIOKA3aTENbHOW,  JIOTAQpU(PMUYECKOH |
TPUTOHOMETPHUUYECKUX (PYHKIHUI; n300pakaTh X HA KOOPIAUHATHOM IIOCKOCTH U HMCIOJIB30BAThH
JUIsl pEIIEHUs] YpaBHEHUN U HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpaQUKU JUMHEHHBIX YpaBHEHUH U
VCIIOJIb30BATh UX Ul PEIICHUS CUCTEMBbI JINHEHHBIX YPaBHEHUM.

Hcnonb3oBate Tpapuku (QyHKUMH A7 HCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3
JIPYTUX y4eOHBIX AUCHIUIUINH.

Havana maTeMaTH4YeCKOro aHaJIHM3a

OnepupoBaTb  HOHATHSMM:  HENpepblBHAas  (QyHKUUS;  [POU3BOAHAA  (PyHKUUM,
UCIIOJIb30BaTh T€OMETPUYECCKHUNA U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl pEILICHHS 3a/1a4.

HaxoauTe npom3BOAHBIE 3JEMEHTApHBIX (DYHKIMHA, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (PyHKIHIA.

Hcnonb30BaTe NPOM3BOJAHYIO Ul HCCIelOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTATHI UCCIEAOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh NPOU3BOAHYIO JUISI HAXOXKJIEHUS HAWIYYILEro pelIeHUs B MPHUKIAIHBIX, B
TOM YHCJIE COLIMATIbBHO-DKOHOMHMYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Hask U UHTErpai; MOHUMAThb NEOMETPUYECKUHA U
(buznyecKkuil CMbICI UHTErpaa.

Haxonute mepBooOpa3Hble dJeMEHTAapHBIX (DYHKIUI, BEIYUCIATH MHTETPANI 10 (hopMyiie
Herorona—Jleliouuma.

Pemate npuknaaHele 3aa4y, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKOIO U (PU3UYECKOTrO
Xapakrepa, CpeCTBaMH MATEMATUYECKOT0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/m NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
M
1 e;z::;::;if ZI:IiEJE;HII;I: I;/IIOHaJ'IBHBIe 14 1 bubmmorexa LIOK
A -ran https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
) Oynkuuu u rpapuku. CTeneHs ¢ HeIbiM 6 Bu6mmoteka [JOK
IoKa3aTelieM https://m.edsoo.ru/1568aba3
3 Apudmerndecknii KOpeHb N—0i CTETICHU. 13 | Bbu6mmoteka [JOK
WppannonanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
)
4 T ?/Ilj"h(;ll};gidleT un. TpUTOHOMETPHUUECKHUE 22 1 bubmmorexa LIOK
P puH-1p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocaenoBaTeIbHOCTH U HPOTPECCUU 5 bubmmorexa LIOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 3 | bubmmoteka IIOK
3HAHMI https://m.edsoo.ru/1568aba3
OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4 0



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoasusie IIpakruyeckue (unpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 EITCHCHL C paI_II/I;))HaJ'II)HBIM r1;01(2132:1T¢:J1@M. . 1 Butnorexa LIOK
okazartenbHas pynkuus. [TokazarenapHbie https-//m.edsoo.ru/fl 1c4afd
ypaBHEHHUS U HEPABEHCTBA
) Jlorapudmuueckas QyHKIUS. 12 Bu6mmoteka [JOK
Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA https://m.edsoo.ru/f11c4afd
Tpuronometrpuyeckue GyHKIUMH U UX bubnnorexa [JOK
3 9 1
rpaduku. Tpuronomerpuyeckie HepaBeHCTBA https://m.edsoo.ru/f11c4afd
bubnuoreka [{OK
4 IT B i 24 1
POMSBOHAS. LIPHMCHCHIC HPOTSBOHOM https://m.edsoo.ru/f11c4afd
5 HuTerpan u ero npuMeHeHUs 9 bubnrorexa LOK
P P https://m.edsoo.ru/f11c4afd
6 Crcre S 12 | bubnuoreka [{OK
UCTEMBI ypaBHEHUI
P https://m.edsoo.ru/f11c4afd
7 HarypanbsHsle u nensie yncna 6 Bubmmorexa [OK
yp H https://m.edsoo.ru/f11c4afd
g [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT 13 ) but6mmoreka [IOK
3HaHUI https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB 110 102 6 0

IHPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka
n/n H3yUYeHHs o0pa3oBaTe/ibHbIE PeCYpPChI
Bcero DK KP mnp
| MHO€eCTBO, ONepaly HaJl MHOYKECTBaAMU. | bu6nmorexa [IOK
Huarpammsl Diinepa—Benna https://m.edsoo.ru/746d5dce
Panmonansubie yncia. OObIKHOBEHHBIE U
) 1 5 5 | bubnuoreka [IOK
€CSATUYHBIE IPOOH, MPOLIEHTHI, 0ECKOHEUHBIE
8 & pon https://m.edsoo.ru/be888093
MepUOANYECcKHe poou
3 Apudmernueckue onepanuy ¢ pauoHaATbHBIMA | Bbu6moteka [JOK
YHUCJIaMH, PE0Opa30BaHUs YUCIOBBIX BBIPAXKECHUN https://m.edsoo.ru/4d7f95fe
[Ipumenenue npoOeit 1 MPOLIEHTOB ISl PEIICHUS
4 ; a :ilap ad u3 a:I: : 021 af eil 3HaHU 1 bubmmorexa LIOK
TIPUKJIATHBIX 9 H JTUYIHBIX OTPACIIC 3HAHUN
P a i a p P https://m.edsoo.ru/44dd1046
U peaIbHOM KU3HU
[Tpumenenue apobeii U MPOIEHTOB I PEIICHUs
MIPUKIIAHBIX 33/1a4 U3 Pa3]IUYHBIX OTPACIEH 3HAHUU bubmuoreka [IOK
5 y N 1 1
u peanbHoU xku3HU. [lpopopuenTaMOHHBIN https://m.edsoo.ru/d99d8c74
KOMIIOHEHT.
JeiicTBuTenbHble yncna. PalimoHansHbie U bubmuoreka [{OK
6 1
VppalMOHAIIbHBIE YKCIIa https://m.edsoo.ru/2{f36a36f
7 ApudmeTrueckue onepanuu ¢ 1eHCTBUTEIIbHBIMU | bu6muoreka [IOK
yuCIaMu https://m.edsoo.ru/a97a12d9
[TpubmmxkEHHBIC BEIYUCIICHHUS], IPABHIIA
8 0 ) e au ole : e3 ara 1 bubmmorexa LHOK
KpPYTJICHUS, TPUKUIKA U OI[CHK JIBTAT.
Py o PHIcHL 1 pe3y https://m.edsoo.ru/cb723fbd
BBIYUCIICHHI
9 ToxaecTBa U TOKISCTBEHHBIE TIPE0Opa3OBaAHUS 1 bubnmoreka [JOK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd

https://m.edsoo.ru/3a23acl5

10 VYpaBHEHME, KOPEHb YPaBHEHUS bubmmorexa LIOK
’ https://m.edsoo.ru/11ac68be
11 HepaBeHnctBo, penieHne HepaBeHCTBA bubnrorexa LOK
’ https://m.edsoo.ru/50bdf26d
12 Mero nHTEpBAIOB bubmorexa HOK
https://m.edsoo.ru/775f5d99
13 Pemenue nenpix 1 [poOHO-PaLIMOHAIBHBIX bubnnorexa [JOK
ypaBHEHUI U HEPABEHCTB https://m.edsoo.ru/6ec7al07
KontposbHas padora mo teme "MHOXKecTBa
14 paL[I/I(I))HaJILHBI)I() U IEUCTBUTEILHBIX YHUCE. bubmmorexa [OK
https://m.edsoo.ru/1914a389
PanmonansHble ypaBHEHUS U HEPABEHCTB"
15 @Oyuk1us, crocoOsl 3amanus GyHkrH. BzanmMHo Bbu6moreka [JOK
oOpaTHbIe PyHKIIUU https://m.edsoo.ru/226eeabf
I'paduk pynkmu. Obmacte onpeneneHus u
16 Mio(ﬁ(ecflg 3Hli1quI/Ii/’I (i)yHKHI/H/II). ngH GYHKIIH. bubmmorexa LIOK
https://m.edsoo.ru/763e75ee
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA
17 YérHble 1 HeUETHBIE (PYHKLIUU Bubmmorexa HOK
https://m.edsoo.ru/ff4564ad
18 Crenens ¢ 1enbIM nokaszareneM. CtanmapTHas bubmmoreka IIOK
(dhopMa 3anucu AeWCTBUTEIHHOTO YHCIIa https://m.edsoo.ru/66446d3e
Hcnonb30Banme 1OIX0AIICH (HOPMBI 3aITUCH
19 e CTBUTEIIHLHBIX qjce;l 211;{ pe(bmeI:)HI/m bubmorexa OK
https://m.edsoo.ru/6eadc6fl
MPAKTUYCCKHX 3aJ1a9 U TPEJICTABIICHUS JaHHBIX
20 CrenenHast GyHKIUS C HATYPATbHBIM U IEITBIM bubnmnoreka [JOK
nokasareneM. E€ cBoiicTBa u rpaduk https://m.edsoo.ru/3f25a047
. . bubmmorexa LIOK
21 Apudmernueckuil KOpeHb HaTypallbHOW CTETIEHU

https://m.edsoo.ru/d82c¢36d4



https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4

bubnunoreka LIOK

22 Apudmernieckuil KOpeHb HaTypabHOW CTETIEHU https://m.edsoo.ru/fe7fcdb
2 CaoiicTBa apu(hMETHIECKOT0 KOPHS HATYPAITLHOM bubmmoreka [JOK

CTETIeHU https://m.edsoo.ru/d0f0b260
24 CaoiicTBa apuPpMETHISCKOTO KOPHS HATypaJIbHON bubmuorexa [JOK

CTETeHU https://m.edsoo.ru/c3389865
)5 CaoiicTBa apu(hMETHISCKOT0 KOPHS HATYPATLHOM bubmmoreka [JOK

CTETeHU https://m.edsoo.ru/444c4b9c
26 JleticTBus ¢ apu(METHUECKUMHI KOPHIMHU N—O1 bu6mmoteka [JOK

CTETEHU https://m.edsoo.ru/54b815¢5
7 JleiicTBus ¢ apuMETUUESCKUMHU KOPHAMU N—OH bubnnorexa [JOK

CTETeHU https://m.edsoo.ru/83105a0e
)3 JleticTBus ¢ apu(METHUECKUMHI KOPHIMHU N—O1 Bbu6moreka [JOK

CTETIeHU https://m.edsoo.ru/2ablc7bc
79 JleiicTBusI ¢ apu(METUUECKUMU KOPHIMH N—O1 bubnmnoreka HOK

CTETIeHU https://m.edsoo.ru/eacb053c¢
30 JlelicTBus ¢ apu(MeTHUECKUMHI KOPHIMHU N—OM bubmuoreka [IOK

CTETIEHU https://m.edsoo.ru/8a5ada51
31 Pemenne nppanoHaNbHBIX YPaBHEHUN U bubmmnoreka HOK

HEPaBEHCTB https://m.edsoo.ru/69106ae7
1 PelreHre nppalOHaIbHBIX YPAaBHEHUN U bubmuorexa [IOK

HEPaBEHCTB https://m.edsoo.ru/9362fea9
33 PelreHre nppalMOHAIbHBIX YPABHEHUN U bubnuoreka [IOK

HEPaBEHCTB https://m.edsoo.ru/78d9b391
14 Pemrenne nppanoHaNbHBIX YpaBHEHUN U bu6muoreka [JOK

HEPaBEHCTB https://m.edsoo.ru/de7ca33e
35 PeleHre nppalMOHAIBHBIX YPABHEHUN U bubmuoteka [IOK

HEPaBEHCTB

https://m.edsoo.ru/87e5e52d



https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d

bubnunoreka LIOK

36 CaoiicTBa u rpaduk KOpHS N-0i CTETIEHN hitps://m.edsoo.rw/eb0cc5e3
37 CoiicTBa u rpaduk KOpHS N-0i CTETIEHN Bubmmorexa HOK
https://m.edsoo.ru/5f29b9b5
KonTponbnas pabota no teme "Apudmernueckuit
38 KOp:}];)L n—oi cI;eneHI/I. I/IppaHI/IOHI;J'IE)HBIC bubnrorexa LIOK
; https://m.edsoo.ru/f13af630
yYpaBHEHUs U HEPAaBEHCTBA
39 CuHyC, KOCHHYC U TaHT'€HC YHACIIOBOIO apryMeHTa Bubmmorexa [OK
’ https://m.edsoo.ru/5f605ed0
40 CuHyC, KOCHHYC U TAaHT'€HC YHUCIIOBOI'O apryMeHTa Bubmmorexa HOK
https://m.edsoo.ru/ec9f4d78
A1 ApKCHHYC, apKKOCUHYC Y apKTaHI€HC YHCIIOBOTO bubnuoreka [IOK
aprymeHra https://m.edsoo.ru/b8f5d49a
4 ApKcuHYC, apKKOCHUHYC ¥ apKTaHI'€HC YUCIIOBOTO bubmmnoreka HOK
apryMeHTa https://m.edsoo.ru/f1{f9220
Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEIEIICHNE
43 T;I))HFOHOMeTT;)quCKI/IX q)yrf)l}l’(unﬁ qncnogofo bubmmorexa LIOK
https://m.edsoo.ru/6df195a0
apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb, OIIPEIeTICHHUE
44 T}ZI))I/IFOHOMGT[I))I/IIIGCKI/IX q)ylil};(unﬁ qncnoﬁofo Bubmmorexa HOK
https://m.edsoo.ru/6b61¢c578
apryMeHTa
45 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBI Bubmmorexa HOK
https://m.edsoo.ru/6ed2b3ba
but6mmorekxa [IOK
46 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI hittps-//m.edsoo.ru/fedd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI Bubmmorexa HOK
https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI bubnmoreka [JOK



https://m.edsoo.ru/eb0cc5e3
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https://m.edsoo.ru/12d1413¢

49 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX BBIPAKEHUH bubmmorexa LIOK
https://m.edsoo.ru/e248c5fc
50 [IpeobpazoBaHye TPUTOHOMETPUUCCKUX BBIPAKCHUM bubnrorexa LOK
https://m.edsoo.ru/09ba5Sb3d
51 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIPAKEHUH Bubmmorexa HOK
https://m.edsoo.ru/1f4655da
52 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUIH Bubmmorexa IOK
https://m.edsoo.ru/76ce9958
53 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAKEHUH Bubmmorexa HOK
https://m.edsoo.ru/8fa598b5
54 Pemrenne TpuroHOMETpUYECKUX YPaBHEHHUN Bubmmorexa HOK
https://m.edsoo.ru/6baefel9
55 Pemrenne TpUroHOMETPUYECKUX YPAaBHEHUM Bubmmorexa HOK
https://m.edsoo.ru/alf8d141
56 PereHne TpUroHOMETPUYECKUX YPAaBHEHUM Bubmmorexa HOK
https://m.edsoo.ru/65a0f2d0
57 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUU bubmmorexa LIOK
https://m.edsoo.ru/0d8a770d
58 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN Bubmmorexa HOK
https://m.edsoo.ru/cec28774
59 Pemenne TpUroHoOMETpUUECKUX YpaBHEHUN Bubmmorexa HOK
https://m.edsoo.ru/ebeec650
O6061menne no Temam "OcHOBHBIE
60 TpI/IFOIII-IIOMeTpI/I‘—IeCKI/Ie (bopMyIIBI. bubmmorexa LIOK
https://m.edsoo.ru/ae44ac4c
Tpuronomerpuyeckue ypaBHeHUs "
61 KonrtponbHas pabora no teme "Popmyibt bubmuoteka [IOK

TPUTOHOMETPHUH. TpPUTrOHOMETpUYECKUE

https://m.edsoo.ru/b46a8228
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ypaBHeHus'"/Beepoccuiickas mpoBepouHasi paboTa

HroroBas koHTpoapHas padota / Beepoccuiickas bubnuorexa [JOK
62 1
npoBepouHas paboTa https://m.edsoo.ru/188bbfbc
o 0622H16HI/IC, CI/ICTeMa:I/ISaI_[I/I;I 3HaHUU 3a Kypio 1 BuGmorexa LIOK
anreOppl ¥ HA4YaJl MAaTEMAaTUYECKOTO aHau3a
P https://m.edsoo.ru/33e6629¢
KJlacca
ApudmeTrdeckast U TeOMETPUUYECKast IPOTPECCUM.
Hcnonb30BaHue mporpeccuu Ajs perieHus bubnnoreka [JOK
64 1
peaNbHBIX 3aJ1a4 IPHUKJIAJHOTO XapaKTepa. https://m.edsoo.ru/d36669f8
IIpodopreHTAIIMOHHBINI KOMIIOHEHT
5 | nporpeccus, Cyuna Soptomennc ySumaoui | bimnorera LIOK
porp ' yu Y H https://m.edsoo.ru/1cbf72bl
reOMEeTPUUYECKOI Mporpeccuu
bu6mmoreka IIOK
66 ) 1
OPMYJIa CTOAHBIX HPOUCHTOB https://m.edsoo.ru/538fc437
67 dopmyiia CI0KHBIX IIPOLIEHTOB 1 Bubmmorexa [OK
Py pott https://m.edsoo.ru/c2627eca
G5 | amepes s maven ameuamaasokono smmca 10 1 brmorera LIOK
P https://m.edsoo.ru/49f1b827
KJlacca
OBUIEE KOJIMYECTBO YACOB 11O TIPOI'PAMME 68
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11 KJIACC

KouaunuyecTBO yacon Jlara
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka K U3YYeHHs
n/n Bcero KP np o0pa3oBaTe/ibHbIE PeCypchbl
1 Crenenb ¢ pallMOHATBHBIM ITOKa3aTEIEM 1 bubmorexa HOK
https://m.edso0.ru/a52939b3
2 CBoiicTBa cTeICHU 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff601408
3 [IpeoOpa3oBaHue BbIpaKEHHI, COIEPIKALITIX 1 bubnnoreka [JOK
palrMoHaIbHBIC CTEIICHH https://m.edsoo0.ru/3d87¢248
4 [IpeoOpa3oBanue BEIpaKEHNUH, COACPIKAIINX 1 bubnnorexa [HOK
palnMoHaIbHBIE CTETICHU https://m.edsoo.ru/343c6b64
5 [IpeoOpa3oBaHue BbIpaKEHH, COIEPIKALTIX 1 bubnnoreka [JOK
palrMoHaIbHBIE CTETICHU https://m.edsoo.ru/4064d354
6 [TokazarenbHbIE ypaBHEHUS M HEPABEHCTBA 1 Bubmiorexa LIOK
https://m.edsoo.ru/be76320c
7 [TokaszaTenbHble ypaBHEHUS U HEPABEHCTBA 1 Brbmiorexa LIOK
https://m.edsoo.ru/3d408009
8 [TokazarenpHbIE ypaBHEHUS M HEPABEHCTBA 1 Bubmiorexa LIOK
https://m.edsoo.ru/bd5ff0ec
9 [TokazarenpHBIC YpaBHEHUS M HEPABEHCTBA 1 Bu6miorexa LIOK
https://m.edsoo.ru/cebf10c6
10 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1 Bubmiorexa LIOK
https://m.edsoo.ru/536de727
. bubnmoreka [JOK
11 IToka3zarenbHas QyHKIM, €€ cBOicTBa U rpaduk 1 https://m.edsoo.ru/85bc8132
12 KonrtponsHas padora no teme "Crenens ¢ 1 ) bub6nuorexa [IOK

pallnOHAJIbHBIM ITOKA3aTCJICM. Iloka3aTenpHas

https://m.edsoo.ru/58e8e212
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¢ynkuus. [lokazarenbHble ypaBHEHUS U

HepaBeHCTBA"
bubmumoreka [IOK
13 Jlorapuc wicia https://m.edscli).ru/3e3230d4
14 JlecsaTUYHBIC U HATypaJIbHBIC JTOTapU(PMBbI bubmmorexa IOK
https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBanue BBIpaKEHNUH, COACPIKAIINX bubnnorexa [HOK
Jorapudmpl https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBanue BBIpaKEHNUH, COACPIKAIINX bubnnorexa [HOK
JorapupmMsl https://m.edsoo.ru/4beff03b
17 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX bubnuoreka [IOK
Jorapudmpl https://m.edsoo.ru/fe189f2d
13 [IpeoOpa3oBanue BEIpaKEHNUH, COACPIKAIINX bubnnorexa [HOK
sorapudmbl https://m.edsoo.ru/fadb8aas
19 Jlorapudmuuecknue ypaBHEHHs U HEPAaBEHCTBA Brbmiorexa LIOK
https://m.edsoo.ru/3034724¢
20 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA bubmorexa HOK
https://m.edsoo.ru/712ac2d9
21 Jlorapudmuuecknue ypaBHEHUs U HEPABEHCTBA Brbmiorexa LIOK
https://m.edsoo.ru/9e3{4bc9
22 Jlorapudmuuecknue ypaBHEHHs U HEPaBEHCTBA Bubnmorexa HOK
https://m.edsoo.ru/15bclcfb
. bubmuoreka [IOK
23 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U TpaduK hitps-//m.c dS(I)_E).ru 1468bbeod
. bubnnoreka [JOK
24 Jlorapudmuueckas Qpynkuus, e€ cBolicTBa U rpapuk https://m.edsi.ru/9d102051
75 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U bub6nuorexa [IOK

rpaduku

https://m.edsoo.ru/beeff646
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Tpuronomerpudecknue GyHKINU, UX CBOICTBA U

bubmuorexa [JOK

26 rpaduku https://m.edsoo.ru/d2e4601b
27 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U bubmumoreka [IOK
rpaduKu https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U bubmuorexa [JOK
rpaduku https://m.edsoo.ru/24ab3c53
29 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB Brbmiorexa LIOK
https://m.edsoo.ru/5272b9%al
30 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB Brbmiorexa LIOK
https://m.edsoo.ru/0c837397
31 [TpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB bubmorexa IOK
https://m.edsoo.ru/e6e1901f
32 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB Brbmiorexa LIOK
https://m.edsoo.ru/0f903¢75
KonTponbnas pabota no teme "Jlorapupmuueckas
1 ¢ynkuus. Jlorapupmuueckue ypaBHeHUs U bubnnoreka [JOK
HepaBeHCTBa. TpuronoMerpuueckrue GyHKIUU U UX https://m.edsoo.ru/10130727
rpaduxu. Tpuronomerpuueckre HepaBeHcTBa"
34 HenpepbiBHble pyHKIINN bubmorexa HOK
https://m.edsoo.ru/403bfb0d
35 Metosa HHTEpBAJIOB /1JIs1 pEIIEHHs] HEPABEHCTB Bubmorexa HOK
https://m.edsoo.ru/6db0b423
36 Meroa MHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB Bubmiorexa LIOK
https://m.edsoo.ru/Oadbcelb
bubmuoreka [IOK
37 Hpoussoaias Gyt https://m.edscl){).ru/073 lad3d
38 [TpousBonHas GyHKIUU Bu6miorexa LIOK

https://m.edsoo.ru/723dd608
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I'eomerpuueckuii U GU3NIECKUN CMBICIT

bubmuorexa [JOK

39
MIPOM3BOTHOM. https://m.edso0o.ru/6¢8d361f
IT 0 r i
0 @p:KTI;I:ECIEa: paC oTa <; Z:ozdeTEI:I:ecxnn u BuGmiorexa LIOK
W3WYECKHI CMBICI TPOU3BOIHOMN.
P y ! https://m.edsoo.ru/a413eca9
IIpodopueHTAIMOHHBII KOMIIOHEHT.
A1 0 ¢ Sr1eMe o . bu6mmoreka [IOK
OU3BOJIHBIE 3JIEMEHTApHBIX (PYHKLUI
P A P YHIE https://m.edsoo.ru/c7550e5f
4 N o . bu6mmoreka [IOK
OU3BOJIHBIC 3JIEMEHTAPHBIX (PYHKIHIT
P A P YHI https://m.edsoo.ru/14ab3cdb
43 [Ipou3BoaHast CyMMBI, IPOU3BEIECHHUSI, YACTHOTO bubnnorexa [HOK
byHKIUI https://m.edsoo.ru/c12a0552
44 ITpon3BoiHas CyMMBl, IPOU3BEACHUS, YACTHOTO bubnuoreka [IOK
byHKIMI https://m.edso00.ru/d598201
45 [Ipon3BoHast CyMMBI, IPOU3BEIECHHUSI, YACTHOTO bubnnorexka [JOK
byHKIHMI https://m.edsoo.ru/1de34d4d
[IpumeHneHne mponu3BOJHON K UCCIEI0BAHUIO bubnnoreka [JOK
46 N
(GyHKIMI HAa MOHOTOHHOCTB M 3KCTPEMYMBbI https://m.edsoo.ru/17af2df9
47 IIpuMeHeHne MPOU3BOIHOMN K UCCIEIOBAHUIO bubnuoreka [IOK
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI https://m.edsoo.ru/a8caSad4
[IpumeHneHne mponu3BOJHON K UCCIEI0BAHUIO bubnnorexka [JOK
48 .
(GyHKUIMH HAa MOHOTOHHOCTB U AKCTPEMYMBI https://m.edsoo.ru/0b411edd
[IpumeHneHne mpor3BOIHON K HCCIEI0BAaHUIO bubnnoreka [JOK
49 N
(GyHKIUI Ha MOHOTOHHOCTB M 3KCTPEMYMBbI https://m.edsoo.ru/cafObd2f
Haxosxnenne HanOobIIEro ¥ HAMMEHbIIETO bubnuorexa [IOK
50
3Ha4YeHUs1 QYHKIMU Ha OTpe3Ke https://m.edsoo.ru/fac78f05
Haxoxnenne HanOoIIbIIIero 1 HANMEHBIIIETO bu6mmoreka [IOK
51
3HaueHUs! QYHKIMU Ha OTPE3Ke https://m.edsoo.ru/fb6a8act
52 Haxoxnenne HanOOJIBIIETO U HANMEHBIIIETO bu6mmoreka [IOK
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3Ha4YeHUs1 GYHKIHUU HAa OTPE3Ke

https://m.edsoo.ru/cftcb7e5

53 Haxoxnenue HanOOJIbIIETO U HAUMEHBIIIETO bu6mmoreka [IOK
3Ha4YeHUs1 QYHKIMUU HAa OTPE3KE https://m.eds00.1ru/d9469916
Haxoxnenue HanOOJIbIIETO U HAUMEHBIIETO bu6mmoreka [IOK

54
3Ha4YCHMS QYHKIIUH HA OTPE3KE https://m.edsoo.ru/ad15000e
HaxosxieHre HanOoJIbIIero ¥ HAMMEHBIIIETO bubmuorexa [JOK

55
3Ha4YeHUs1 (YHKIHUU HAa OTPE3Ke https://m.edsoo.ru/86adcbfd
[TpuMeHeHHne NPOU3BOIHOMN /JIs1 HAXOXKICHUS

56 HaWJIy4Ilero peeHys B IPUKIaaHbIX 3a1aqdax, 1 bubnnorexa [HOK
OIpe/ieNIEeHUs] CKOPOCTH IPOLIecca, 3aaHHOTO https://m.edsoo.ru/13205d80
dbopmytoi mim rpadpuKoM

57 Kontponbnas padota nmo teme "l[IponsBoanas. bubnnoreka [JOK
[IpumeHeHnue nmpou3BoHOM" https://m.edsoo.ru/f8ed5{99

58 ITepBooOpaznast. Tabnuia nepBooOpa3HbIX bubmorexa HOK

https://m.edsoo.ru/d777edf8
bu6mmorexa [IOK

59 [TepBooOpaznas. Tabnuia nepBooOpa3HBIX hitps-//m.edsoo.r/30¢3697b

60 WuTerpai, reoMeTpuuecKuil 1 GU3NYeCKUid CMBICI bubnuoreka [IOK
MHTErpana https://m.edsoo.1u/391272¢9

61 WuTerpan, reomeTpuyeckuii 1 GU3NYECKUN CMBICI bubnnorexka [JOK
MHTErpaja https://m.edsoo.ru/d359{b5f

6 WuTerpan, reometpuyeckuil U GU3NYECKUN CMBICIT bubnnoreka [JOK
UHTErpana https://m.edsoo.ru/07eb464b

63 Brruncnenue unrterpana mno gpopmyiie bubnuorexa [IOK
Herorona—IJlelibHuna https://m.edsoo0.ru/b9b225¢3

64 Boruncnenue unrerpana no ¢popmyiie bubnnorexa [JOK
Herorona—IJleiibHuna https://m.edsoo.ru/b800deb4

65 Brruucnenue uaTerpaia mo popmyie bubmuorexa [JOK
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Herorona—Jleitbauna

https://m.edsoo.ru/f5eed075

66 Brruucnenue uaTerpaia nmo gpopmyie bubmuorexa [JOK
Herorona—Jlelibauma https://m.edsoo.ru/41da431a
67 CucTeMbl TMHEUHBIX YPaBHEHUI bubmmorexa IOK
https://m.edsoo.ru/b648235a
68 Cucrempl TMHENHBIX YpaBHEHUN bubmorexa IOK
https://m.edsoo.ru/5ab83864
69 Pemenne npukiaaHbIX 3324 ¢ TOMOIIBIO CHCTEMBbI bubnnoreka [JOK
JMHENHBIX YpaBHEHUM https://m.edsoo.ru/a4d65ee5
70 Pemenne npukiaaHbIX 3324 ¢ TOMOIIBIO CHCTEMBbI bubnnoreka [JOK
JTUHENHBIX YpaBHEHHI https://m.edsoo.ru/aa5962el
CucTeMbl 1 COBOKYITHOCTH IIEJIBIX, PAIIMOHATIBHBIX,
71 prauHOHanLHHx,y HOKaSaT:JII)HI)IX,p ’ Brbmiorexa LIOK
. https://m.edsoo0.ru/48190472
Jorapu(pMHUUECKUX ypPaBHEHUI U HEPABEHCTB
CucTeMbl ¥ COBOKYITHOCTH IIEJTBIX, PAIIHOHATIBHBIX,
72 prauHOHanLme,y HOKaSaT:J'ILHI)IX,p ’ Brbmiorexa LIOK
. https://m.edsoo.ru/2dbd3859
Jorapu(pMHUUECKUX YpPaBHEHUI U HEPABEHCTB
CucTeMbl ¥ COBOKYITHOCTH IIEJIBIX, PAllUOHATIHBIX,
73 I/IppaI_II/IOHaJ'ILHLIX,y HOKaBaT:JILHLIX,p : Bubmiorexa LIOK
. https://m.edsoo.ru/7ab8d17¢e
Jorapu(pMHUUECKUX YpaBHEHUI U HEPABEHCTB
CucTeMbl U COBOKYITHOCTH IEJIBIX, PAIIUOHATILHBIX,
74 I/IppaI_II/IOHaJ'ILHLIX,y HOKaSaT:JILHLIX,p ) Bu6miorexa LIOK
. https://m.edsoo.ru/81cccfe9
Jorapu(pMHUUECKUX YpPaBHEHUN U HEPABEHCTB
75 Hcnons3oBanue rpadukoB GyHKUMN A pelIeHUs bubnnorexa [JOK
YpaBHEHUN U CUCTEM https://m.eds00.ru/039949bf
76 Hcnonb3oBanue rpagukoB GyHKIMNA IS peIIeHust bubnuoreka [IOK
YpaBHEHUN U CUCTEM https://m.edsoo.ru/a7d95{79
77 [TpakTuueckas pabota «[IpumeHeHEe ypaBHEHHUIA, bubnmoreka [JOK
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CHUCTEM U HEPABEHCTB K PEUICHUI0 MATEMATUYECKUX
3a/1a4 U 3a]1a4 U3 pa3Iu4YHbIX 00JacTeil HayKu U
peanbHOM xu3Hu». [IpodopueHTANIHOHHBIN
KOMIIOHEHT.

https://m.edsoo.ru/ca878deb

KonrponsHas pabora o teme "MuTerpan u ero bubmumorexa [IOK
78 ~ 1
npuMeHeHns. CUCTeMbl ypaBHEHHHA https://m.edsoo.ru/471c¢735b
HarypanbHblie U 11e51ble Yncia B 3ajja4ax U3 bu6mmoreka [IOK
79 .
pealibHOM JKU3HU https://m.edsoo.ru/3ceel327
HatypanbHble 1 1ienbie yrcia B 3a7a4ax us3 bu6mmoreka [IOK
80 .
peanbHOM KU3HU https://m.edsoo.ru/a35al131d
HatypanbHble U Lieble uKcia B 3a7a4ax us3 bubnnorexa [HOK
81 .
pealibHOM JKU3HU https://m.edsoo.ru/ef10c4{9
82 [Ipu3Haku OeIMMOCTH LENBIX YUCET Bubmmorexa LOK
P A t https://m.edsoo0.1u/51696a67
83 IIpu3Haky JeTMMOCTH HEIBIX YUCEN bubmorexa HOK
P a " https://m.edsoo.ru/fab81c0e
84 ITpu3HaKy JETMMOCTHU HEIBIX YUCET Bubnuorexa LOK
P A H https://m.edsoo.ru/ef2c6e43
25 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH. bu6mmoreka [JOK
VYpaBHeHUs https://m.edsoo.ru/0312cf8c
26 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH. bubmuorexa [JOK
VYpaBHeHUs https://m.edsoo.ru/247d2fe7
27 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUM. bu6mmorexa [IOK
VYpaBHeHUst https://m.edsoo.ru/e8b87729
23 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH. bubmuorexa [JOK
VYpaBHeHUs https://m.edsoo.ru/1bf2{b98
29 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH. bu6mmoreka [JOK

YpaBHeHus

https://m.edsoo.ru/9c44cbca
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https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
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90 [ToBTOpeHMEe, 06001IIeHNE, CUCTEMATH3AIUS 3HAHUH. 1 bubmuorexa [JOK
YpaBHeHHst https://m.edsoo.ru/337aad59
91 [ToBTOpeHmEe, 006001IeHNE, CUCTEMATH3AIUS 3HAHUH. 1 bubmuoreka [JOK
HepaBencraa https://m.edsoo.ru/a86014¢el
9 [ToBTOpEeHmE, 0000IIEHNEe, CUCTEMATU3AIMS 3HAHUM. 1 bu6mmoreka [IOK
Hepasenctpa https://m.edsoo.ru/5c45a60a
93 [ToBTOpeHME, 00001IIEHNE, CHCTEMATH3AIUS 3HAHUH. 1 bu6mmorexa [IOK
HepaBeHnctBa https://m.edsoo.ru/19304aba
94 [ToBTOpeHME, 00001IIEHNE, CHCTEMATH3AIUs 3HAHUH. | bu6mmorexa [IOK
Hepasenctaa https://m.edsoo.ru/c3d4b282
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHHMA. bu6mmoreka [IOK
95 . 1
Cucremsl ypaBHEHUNI https://m.edsoo.ru/a20b8a4c
[ToBTOpeHME, 00001IIEHNE, CHCTEMATH3AIUS 3HAHUH. bu6mmorexa [IOK
96 . 1
Cucremsbl ypaBHEHUN https://m.edsoo.ru/a012476d
97 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUM. | bu6mmoreka [IOK
OyHKIMH https://m.edso0.ru/d620c191
08 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH. 1 bu6mmoreka [JOK
OyHKIMH https://m.eds00.ru/7017196f
bu6mmoreka [IOK
99 Hrorosas koHTpoIbHAs paboTa 1
TOropas KORTpoIbHad pabot https://m.edsoo0.1ru/513¢9889
bubmuorexa [JOK
100 Hrorosas koHTpoIbHAS paboTa 1
Toropag KOHTpoIbHad pabot https://m.edso0.1ru/2276973
101 O060011eHue, crucTeMaTu3alys 3HaHUK 32 Kypc aJreOphl | Bubmoreka [JOK
M HayaJl MaTeMaThndyeckoro aHainuza 10-11 kmaccoB https://m.edsoo.ru/3330f7ef
O0001eHne, cUCTeMaTH3aIUs 3HAHUM 32 KypC alreOpsl bubnmorexa [JOK
102 1
M HadaJl MaTemMaTudeckoro ananu3a 10-11 ximaccos https://m.edsoo.ru/cead345e
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi
pe3yJabTara
1 Yucna v BIYUCTICHUS
. OnepupoBarTh TMOHATUSIMH: PALMOHATIBLHOE U JACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U JIECATHYHAs APOOb, TPOLEHTHI
- Boimonuate  apudmMernyeckue omepandd € pPalMOHAIBHBIMU U
' JEHCTBUTEILHBIMU YU CIIAMU
13 BreimonusaTe  npuOMMKEHHBIE  BBIYMCICHHUS,  UCIOJB3Yys  MpaBHIIA
' OKpYTJICHUS, IeTIaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BRIYUCICHUN
OnepupoBarh NOHATUSMHU: CTENEHb C LEIbIM [IOKA3aTEIeM, CTaH1apTHas
14 dbopMa 3amucH ACHCTBUTEIHHOIO YHCIIA, KOPEHb HATYpPaIbHOU CTEIICHHU;
' WCIOJIb30BaTh MOJAXOANIYI0 (POpPMY 3allKCH ACHCTBUTEIBHBIX YUCEN IS
pelieHust MPaKTUYECKHUX 3a/1a4 U MPEICTABICHUS IAHHBIX
OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJHLHOTO
1.5 yria; WCIOJIb30BaTh 3allMCh TMPOM3BOJILHOTO YyIlla uepe3 oOpaTHBIE
TPUTOHOMETPUYECKUE HYHKIIUH
2 VYpaBHEHUs 1 HEpABEHCTBA
OnepupoBarh NOHATUAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, LENOE,
2.1 palroHanIbHOE, HPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
)5 BoimonHaTe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHH H
' peraTh TPUrOHOMETPUUYECKHUE YPABHEHUS
BrimonasaTe npeodpazoBaHus 1ETBIX, PAITMOHATBHBIX U UPPAIIMOHATBHBIX
2.3 BBIP@XKEHUII M pelaTh OCHOBHBIE THUIBI 1EJbIX, PAllMOHAIBHBIX H
HMPPAIMOHATILHBIX YPAaBHEHUN U HEPABEHCTB
54 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA JISl PEIICHHUS MaTeMaTHYECKHUX
' 3a/1a4 U 3a]1a4 U3 pa3UYHbIX 00JacTel HayKu U peallbHOM JKU3HH
MonenupoBaTh peaqbHbIe CUTyallMM Ha SI3bIKE alreOpbl, COCTABIATH
2.5 BBIPKCHHUS, YPAaBHEHHUS, HEPABEHCTBA 10 YCIOBUIO 3a7a4d, UCCIIEIOBAThH

IMOCTPOCHHBIC MOACIIN C MUCITOJIB30OBAHUEM arirapara anre6p51




3 OyHKIUHN U TpaPUKH
OmnepupoBarh TOHATHAMH: (QYHKIHSA, CIOCOOBI 3agaHus (YHKIHH,
3.1 o0jacTb OmpeleieHuss M MHOXKECTBO 3HaueHUN GyHKIUHM, Trpapuk
(GyHKIMH, B3aUMHO 00paTHbBIE (PyHKITHUH
12 OnepupoBarh MOHATHSAMH: YETHOCTh M HEUYETHOCTh (YHKIMH, HYIH
' (GyHKIUYU, TPOMEKYTKH 3HAKOIOCTOSHCTBA
3.3 Hcnonws3oBath rpaduku GyHKINN Ul pelIeHUsT ypaBHEHUH
y Crpouth W uuTaTh TrpaduKH JMHEHWHOW (YHKIHMH, KBaIpaTHIHON
. (GyHKIMH, CTENEHHON (PYHKITUH € IIeNTbIM TIOKa3aTeneM
Ucnonb3oBarhk rpaduxu ¢GyHKIUE A7 HCCIENOBaHUS TMPOIECCOB U
15 3aBUCHUMOCTEH IPU pPELIEHUH 33/ay U3 JPYTruX Y4eOHBbIX NPEAMETOB U
' peaibHOM  JKM3HM, BBIpaXaTb (HOpMyIaMH 3aBHUCHUMOCTH  MEXKIY
BEITMYUHAMU
4 Hauana maremaTndeckoro aHaiamnsa
il OmnepupoBaTh MOHATHAMHU: TOCIEIOBATEIBHOCTD, apudmMeTHuecKas u
' reoMeTpuuecKas mporpeccuu
OnepupoBarh NOHATUSAMU: OECKOHEYHO YOBIBaIOIIas TeOMeTpUYecKast
4.2 nporpeccusi, CcymMma OECKOHEYHO YyOBIBAIOIIEH TIeOMETPUUECKOU
IIpOrpeccuun
43 3ajaBaTh NOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonb30Barh CBOMCTBA IMOCIEIOBATEIBHOCTEM M MPOTPECCUd IS
. pelIeHUs pealbHbIX 3a7a4 MPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JTOTHKA
5.1 OnepupoBaTh NOHATHSIMHU: MHOKECTBO, ONIEPALIMH HaJl MHOXKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN —ammapaT s OMHCAHUS
5.2 peaIbHbIX MPOLECCOB U SBJICHHUM, NpHU pElIeHUWH 3aJady M3 JPYyrux
y4eOHBIX PEAMETOB
53 OnepupoBaTb  NOHATHUSMHU:  OIpPENEICHHE, TEOpPEMa,  CIEACTBHUE,

J0Ka3aTcJIbCTBO




11 KUIIACC

Kon

MPOBEPSIEMOT0
pe3yJabTara

1

1.1

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/lHero 001ero 0opa3oBaHus

Yucna v BEIUUCICHUS

OHepI/IpOBaTB IOHATHUAMU: HATypaJIbHOC, LEJI0€ YHCI0, HCIIOJIB30BaTh
MNPpU3HAKHU OCIMMOCTU LCJIbIX YHUCCII, PAa3JIOKCHUC 4YUCIIa Ha IPOCTHIC

MHOXXUTEIIN IJI1 pCHICHUA 3a1a4

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAIIBHBIM [T0KA3aTEIEM

1.3

2.1

2.2

23

OnepupoBaTh  MOHATHUSAMU:  JiorapudM  YuCHa, JCCITHYHBIE U
HaTypaJIbHbIE JTOTapU(PMBbI

VYpaBHEHUs U HEPABEHCTBA

[IpuMmeHsTh CBOWCTBA CTENEHU MJi1 NPeoOpa3oBaHUsl BBIPAKCHHIH,
ONEpUpPOBATh IMOHATHSAMH: IOKA3aTEJIbHOE ypaBHEHHWE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BoinonHsATe mpeoOpazoBaHusl BBIPAXKEHHM, COAEpKAIIUX JOTapU(PMBL;
OTIEPHPOBATH MOHATUSIMHU: JIOTapU(MUIECKOE YPaBHEHUE W HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB

HaxonuTts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTb NOHATHUAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH U €€
pELICHUE; UCIOJIB30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUU [UIS PELICHUS

MPAKTUYCCKUX 3aaa4

2.5

2.6

Haxomute  pemreHHss  NOpOCTEHIIMX  CUCTEM M COBOKYIHOCTEH

panrOHAJIbHBIX ypaBHeHI/II\/'I 1 HEPABCHCTB

MO,ZLCJIHpOBaTL pPCaJIbHBIC CHUTyallUHM Ha SA3bIKC aJ'IFe6pLI, COCTaBJIATH
BBIPpAXKCHUA, YPaBHCHHUA, HCPABCHCTBA U CUCTEMBI 110 YCJIIOBUIO 3aa4H,
HUCCIICAO0BATh IMOCTPOCHHBIC MOJCIN C HCIIOJIB30BAHHUECM alllapara

anreopsl

@OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATHAMHU: TEPHOAWYECKAs (QYHKIHS, HPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH 3KCTpeMyMa (DYHKIUH, HauOoJsbliee U
HauMeHblllee 3HaUeHUs! (PYHKIMM Ha MPOMEKYTKE; UCIOIb30BaTh UX IS

ucclne1oBaHus (PyHKIUH, 3aJaHHOM rpadukomM




OnepupoBaTh MOHATUSAMHU: TPapHUKH ITOKA3aTEIbHON, JIOTapUPMUUIECKON 1

3.2 TPUTOHOMETPUYCCKHX (PYHKIMI; W300pakaTb MX HA KOOPAMHATHOMN
IUIOCKOCTH U UCIOJIb30BATh JIJISl PELLICHUS] YPaBHEHUI U HEPABEHCTB
N300paxkaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JHUHEHHBIX
33 YpPaBHEHUH W MCHOJIb30BaTh MX JUISI PEUICHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUU
34 Hcnonb3oBare rpaduku (GYHKUMNA 11 UCCIEAOBAHHS MPOIECCOB U
' 3aBHCHUMOCTEH U3 IPYTUX yUYeOHBIX TUCHUILIMH
4 Hayana marematnueckoro aHanusa
OnepupoBaTh TMOHSATHSAMH: HeENpepbiBHAS (YHKIUS, MPOU3BOIHAS
4.1 (YHKIMU; WCHOJB30BATH T'EOMETPUYECKUH W (DU3HYECKHA CMBICIT
MIPOM3BOIHOM IS PEIIeHUs 3314
42 HaxoauTh  NpPOWM3BOJMHBIC  AJIEMEHTApPHBIX  (DYHKIMIA, BBIYUCIATH
. MIPOU3BOJIHBIE CYMMBI, IIPOU3BEJCHHS, YACTHOTO (DYHKIUI
Hcnonp30BaTh MPOMU3BOJAHYIO Ui  HCcleloBaHUS  (QYHKIMHM Ha
4.3 MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThbl UCCIEAOBAHUS K
MOCTPOCHUIO TPapUKOB
4 Hcnonp30BaTh MPOU3BOJHYIO JUIsI HAXOXKICHHS HAWIY4IIero pPelieHus B
. MPUKIIAIHBIX, B TOM YHCJIE COL[UAIIbHO-OKOHOMUYECKHX, 3a7auax
45 OnepupoBaTb NOHATHUAMHU: MepBOOOpa3Hass W HHTErpajig; INOHMMATh
' TeOMETPUUYECKUN U PU3NIECKUI CMBICI HHTETpaia
46 Haxoaute mepBooOpa3zHble dlIEMEHTapHBIX  (YHKIUHM, BBIYUCISATH
' uHTerpain no gopmyine Hototona — Jleitbuuna
47 Pewate nmpukiagHeie 3a1aud, B TOM YHUCIE COLUAIbHO-3KOHOMHUUYECKOTO

U pU3UYECKOro XapaKkTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Panyonanenple  yuciaa. OOBIKHOBEHHbIE M JE€CATUYHbBIE JIpOOM, MPOLEHTHI,
OeCKOHEUHBIE  MEepHOAMYECKHEe  JpoOu.  ApudmeTrHdyeckue  Omepamuu ¢
1.1 paLMOHATIBHBIMU YHUCIaMH, IPpeoOpa30BaHUs YUCIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil U MPOIEHTOB JUIsl PEIICHUS MPUKIAIHBIX 337a4 M3 Pa3IMYHBIX OTpacien
3HAHUM U peAIbHOM )KU3HU
JeiictBurenpHple  uyMcnaa.  PanuoHanbHblE M MppallMOHANbHBIE  YHCIIA.
1.2 Apudmerndeckne omnepanuu C JACHCTBUTEIbHBIMH 4dnciaaMu. [IpuOmmkéHHbIE
BBIUNCJICHMS], TPaBUJIa OKPYIJIEHUS, IPUKKUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN
Crenenp ¢ nenbiM nokaszareneM. CrtanpapTHas (opma 3amucu JeHCTBUTENBHOTO
1.3 yrcna. Vcnonp3oBanne moaxossmiend (GopMbl 3aMCH JEHCTBUTEIBHBIX YHCET IS
pEILIEeHUs] NPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHbBIX
14 Apudmerndeckuil KOpeHb HaTypajbHON cTeneHH. J[eHcTBHUs ¢ apupMeTHUECKUMU
' KOPHSIMH HaTypajibHON CTENIEHU
s CuHyC, KOCHHYC W TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 ToxaecTBa U TOXKJIECTBEHHbIE IPEOOPA30OBaAHUS
57 [Ipeo6paszoBanue TPUTOHOMETPUYECKUX BBIPa)KCHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
2.4 Pemenne nensix u 1poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenne uppanvoHalbHBIX ypaBHEHU U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI
57 [IpumeneHne ypaBHEHMI 1 HEPABEHCTB K PELICHUIO MaTEMaTHUECKUX 3aJa4d U 3a1a4

U3 pa3IMYHBIX 00NacTel HAyKH U peasibHOM JKHU3HU




3 OyHKUIUHU U TpapUKU
11 Oynkuus, cnocoObl 3amanust QyHkuuu. I'paduk ¢yHkumu. B3aumHo obOparHble
' byHKIHAHA
12 Ob6nacte ompenelneHuss U MHOXeCTBO 3HaueHud ¢ynkuumu. Hymm dynkuun.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU
13 Crenennast (yHKIMS C HATypaJlbHBIM M IIeNIBIM IOKa3ateneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-Ol CTEIIEHU
Y TpuronomeTrpuyeckass OKpYy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKUX (PyHKIUN
' YUCJIOBOTO apryMeHTa
4 Hayana maremaTtnueckoro aHanusa
il [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs TOCIEA0BAaTENbHOCTEH. MOHOTOHHBIE
' MOCJIEN0BATEIbHOCTH
ApudmeTrndeckass M TEOMETpUYECKash Iporpeccud. beckoHedHO yObIBaromas
42 reoMmerpuueckas nporpeccus. CymMma OECKOHEUHO YOBIBAaIOIIEH TeoOMeTpHUYeCKOn
' nporpeccuu. dopMyna CI0XKHBIX TPOLEHTOB. Vcmonb30BaHHWE NPOrpeccuu ist
pELIeHUs pealIbHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHoXxecTBa U JIOTHKA
MHoxecTBO, omnepanuud Haja MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 IIpumeHeHre TEeOopEeTHUKO-MHOXKECTBEHHOIO ammnapara g ONHCaHUs peajbHbIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucnna 1 BIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTENIEHU
1.3 Jlorapudwm uucna. JlecaTuuHbie U HATYpaIbHBIE JOTapU(OMbI
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHUH, COACPIKAIIMX JIOTapU(OMBI
55 [IpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIIUX CTENIEHU C PaIlMOHATHLHBIM

IIOKa3aTejiIeM
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IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
6 CucreMpl JHMHEWHBIX YypaBHEHUH. PemeHue mNpUKIagHBIX 337ad C HOMOUIbIO
' CHUCTEMbI JINHEHHBIX YPaBHEHU
2.7 CucTteMbl 1 COBOKYITHOCTH PallMOHATIbHBIX YPABHEHUN U HEPABEHCTB
)3 IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELLIEHUIO0 MaTEMaTUUECKHX 3a]a4
. W 33/1a4 U3 pa3InYHbIX 001acTe HAYKHU U PeabHOM KU3HU
3 OyHKIMU U Tpaduku
Oynkuus. llepuoguueckue ¢yHkuuu. IIpomMeKyTKM MOHOTOHHOCTH (DYHKIMH.
3.1 MakcumMymMbl 1 MUHUMYMBI (QyHKIMU. HanOomnbinee W HanMeHbIIEe 3HAYCHHE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
33 IToka3zarenbHas u jorapudmuueckas GyHKIMU, UX CBOMCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB GyHKIUN A7 pEIIeHHs YpaBHEHUH 1 JIMHEHHBIX CHCTEM
Wcnons3oBanne rpadukoB  QYHKIMA OO UCCICNOBAHHS  TPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT IPU pEIIEHUM 3a7ad U3 JAPYTHX Yy4eOHbIX
MIPEAMETOB U PEaIbHOMN )KU3HU
4 Havana marematnueckoro ananusa
4.1 HemnpepsiBabie hyHKIIMNU. MeTOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pyHkuuu. ['eomerpuueckuil U GU3NYECKUI CMBICI IPOU3BOIHOM
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ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon

IIpoBepsiemble TpeGOBaAHUS K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
NpoBepsieMoro . .

OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbI CPeIHEro 001ero 00pa3oBaHus
TpeOOBaHUS

Bnanenne Meromamm 10Ka3aTeNbCTB, QIFOPUTMaMH pEILEHMs 3ajad; yMEHHE
(bopMyIHpOBaTh M OMEPUPOBATH MOHATHIAMHU: OIPECIICHUE, aKCHOMa, TEOpeMa,
CIIEICTBHE, CBOWCTBO, IPU3HAK, JI0Ka3aTebCTBO, PaBHOCHJIbHBIE
(GOpMYIHPOBKH; TPHMEHATh HX; YyMEHHE (OPMYIHpPOBAaTH OOpaTHOE W
IIPOTUBOIOJIOXKHOE YTBEP)KACHUE, MPUBOJUTH IHPUMEPHl M KOHTPIPHUMEDSI,
HCIO0JIb30BaTh METOJ] MaTeéMaTUYeCKOW WMHIYKIMH; MPOBOJIUTH J10Ka3aTeIbHbIE
paccyKIeHMs IpH peleHUM 3aJad, OLEHHBAaTh JIOIMYECKYIO IPAaBUIbHOCTD
paccyX1eHU; YMEHUE ONEepUpOBATh MOHATHUSAMU: MHOKECTBO, IOJMHOKECTBO,
Olepallud  HajJd  MHOXKECTBAMM; YMEHHE  HCIOJIb30BaTh  TEOPETUKO-
MHO>KECTBEHHBIM anmapaT JJil ONUCAaHUS PEalbHBIX IPOLIECCOB U SBIECHUN U
IpU pEIeHUM 3a/ay, B TOM YHUCIIE U3 JPYIHX Y4eOHBIX IPEIMETOB; YMEHHE
ONEepUpPOBaTh MOHATUSIMU: Tpad, CBSI3HBIM rpad, nepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 337aBaTh W OMMCHIBATh I'padbl pa3IMYHBIMU CHOCOOAMM;

WCIOJIb30BaTh Ipadbl P PEICHUN 33]1a4

YMeHnue onepupoBaTh MOHATUAMU: HATYPAJIbHOE YUCIIO, LIEJI0€ YHUCIIO, CTENEHD
C LeIbIM IIOKa3zaTeleM, KOPEeHb HaTypalbHOM CTENEHH, CTENeHb C
palMoOHaJIbHBIM TIOKA3aTEJIEM, CTENEHb C JCHCTBUTEIBHBIM IOKA3aTelIeM,
Jorapu@Mm 4uciia, CHHyC, KOCUHYC U TAHT€HC ITPOM3BOJIBHOTO YHCJIa, OCTATOK I10
MOJYJIIO, pAlUOHAIBHOE 4YHCIIO, WPPALMOHAIBHOE YHCIO, MHOYKECTBA
HaTypalbHbIX, LEJbIX, pPALUOHAIbHBIX, JIEHCTBUTEJIbHBIX YHCEN, YMEHHE
UCMOJb30BaTh TPU3HAKK JIEIMMOCTH, HAUMEHBIIWH OO JenuTens |
2 HauMeHbllee oOllee KpaTHoe, alropuT™M EBkiuza npu pelieHuu 3aaad;
3HAKOMCTBO C pa3jIUYHBIMHM IMO3MLMOHHBIMU CHUCTEMAaMU CUMCIECHHS; YMEHHE
BBINIOJIHATh BBIYUCIIEHWE 3HAUEHUH U TMpeoOpa3oBaHMsl BBIPAKEHUH €O
CTENIEHSMH U Jorapugmamu, mpeoOpa3oBaHus  JPOOHO-pAIIOHATBHBIX
BBIpQXXEHHUI; yMEHHE OINEepUpOBaTh MOHATHSAMH:  IOCIIEIOBATEIbHOCTb,
apupMeTHyecKass Mporpeccus, TreoMeTpuYeckas Iporpeccus, OecKOHEeYHO
yObIBaroIas reoMeTpuyecKas IpOrpeccus; yMEHUue 3a1aBaTh

MMoCJICA0BATCIIBHOCTHU, B TOM YHCJIC C IOMOLIBIO PCKYPPCHTHBIX q)OpMYJ'I;




YMEHUE OIEpUpOBaTh TMOHATUSIMHU: KOMIUIEKCHOE YHCJO, COMNpPSKEHHbBIE
KOMIUIEKCHBIE YHCJIa, MOJIYJIb U apTYMEHT KOMIUIEKCHOTO uncia, popma 3amnucu
KOMILIEKCHBIX qucen (reomeTrpuueckasi, TPUTOHOMETPUYECKas u
anrebpauyeckas); yMeTb MNPOU3BOIUTH apU(PMETHUECKUe JCUCTBUA C
KOMIUIEKCHBIMHM YHCIIAMU; MPUBOJUTH MPUMEPHI UCIIOIB30BAHUS KOMILJIEKCHBIX
Yucell; OIepUPOBATh MOHATUAMU: MaTpulia 2x2 u 3X3, onpeAenuTellb MaTPHUIIbL,

FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHue omepupoBaTh  INOHATHSAMHU:  PALMOHAIBHBIC, HPPALUOHAJIBHBIE,
IOKa3aTejabHble,  CTENEHHblE, JIorapuMuyeckue, TPUTOHOMETPUUECKUE
YPAaBHEHUS M HEPABEHCTBA, UX CHUCTEMBI, YMEHHUE OIECPHUPOBATH ITOHATUAMM:
TOKIECTBO, TOXJIECTBEHHOE IIpeoOpa3oBaHue, YypaBHEHHE, HEPaBEHCTBO,
CUCTEMA YPAaBHEHMI M HEPaBEHCTB, PABHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB U
CUCTEM; YMEHME pEILIaTh YpPaBHEHMS, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO
pa3IMYHbIX NPHUEMOB; pEIIATh YypPAaBHEHUS, HEPABEHCTBA W CHUCTEMBI C
[apaMeTpoM; IIPUMEHATb YPaBHEHHUs, HEPABCHCTBA, UX CUCTEMBI Ul pELICHUA
MaTeMaTHUYeCKUX 3aJad U 33Jad U3 pa3IU4HbIX 00JacTel HayKU U pealbHON

KHU3HHU

YMeHue  onepupoBaTh  MOHATUAMHU:  (QyHKUUS, YETHOCTh  (YHKLHUH,
NEePUOAUYHOCTh  (YHKIUH, OrPAaHMYEHHOCTh  (PYHKIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (yHKIUHM, HauOoJblllee W HaMMEHbIIEe 3HAYCHUS
GyHKIMM Ha TPOMEXKYTKE, HempepbiBHAs (QYHKIUS, aCUMIITOTHI Trpaduka
¢byHKUMH, TepBasg M BTOpass NpPOM3BOAHAS (YHKIMM, TE€OMETPUYECKUHA H
¢bu3nyecKknil CMbICT MPOU3BOAHOM, NMEpBOOOpa3Hasi, ONPEACIEHHbBIN UHTErpa;
YMEHUE HaXOAWUTh aCUMNTOTHI TIpaduka (yHKIMHM; YMEHHE BBIYMCIATDH
MIPOU3BOJIHBIE CYMMBI, IpPOW3BEACHHUS, YAaCTHOIO M KOMIIO3ULUHU (PYHKIIMH,
HaXO/IUTh YpaBHEHHE KacaTelbHOH K Tpaguky (yHKIMM; yMEHUE HaXOIUTh
MIPOM3BOJIHBIE AJIEMEHTAPHBIX (PYHKIMIA; YMEHHE HCIIOJIb30BaTh MPOU3BOJIHYIO
JUIsL McCIeI0BaHusl (PYHKUMH, HAXOAUTh HAaUOOJIbIINE U HAUMEHBIINE 3HAUCHHS
GbyHKIUH; CTpPOUTh TIpaHUKH MHOTOUIEHOB C UCIOJIB30BaHUEM  armrmapara
MaTEMaTHYECKOr0 aHajau3a; IPUMEHATh MPOU3BOJHYIO [UIsl HAXOXKIEHUSA
HaWTy4YILEro pelieHus B MPUKJIAJHbBIX, B TOM YHCJIE COIUAIBHO-IKOHOMUYECKUX
U (QU3MUECKUX 3aJayax; HaXOJUTh IUIOMIATM U OO0BEMBI (UTYp C TOMOIIBIO
UHTErpana; MpPUBOJIUTh TNPUMEPbl MaTEeMAaTUYECKOTr0 MOJEIUPOBAHUS C

MOMOIIBIO AU(PepeHIInanbHbIX YPaBHEHUH

YMmenue omnepupoBaTh MNOHATUAMU: Tpaduk GyHKUIUM, oOpaTHass (yHKUHUSA,

KoMro3uuusi  (QyHKOMHA, JuHeWHas (QyHKIMS, KBaapaTudyHas (QyHKUuS,




panuoHanbHast GYHKLHUS, CTeTeHHas (yHKIHS, TPUTOHOMETpHUYECKUE (PYHKIINH,
o0OpaTHbIE TPUTOHOMETpUYECKHE (PYHKIUH, TOKa3aTeabHas 1 Jiorapudmuueckas
(GyHKIMK; YMEHHE CTPOUTh TpadUKd H3YYCHHBIX (DYHKIMHA, BBIIOIHATH
npeoOpa3oBaHus rpadukoB (QyHKUIUH, UCIONB30BaTh I'padUKU ULl U3yUCHHS
MPOIECCOB W 3aBUCHMOCTEH, MpH PEUICHWH 3a1a4 U3 JPYIHX Y4eOHBIX
IIPEIMETOB M 3a/1a4 U3 PeaIbHOM JKU3HU; BbIpaKaTb (OPMYJIaMU 3aBUCUMOCTH
MEXIy BEJIMYMHAMH; HCIOIB30BaTh CBOWCTBA W rpaduku (GYHKIMNA IS
pelleHys] ypaBHEHHH, HEpaBeHCTB M 33aJay C IapaMeTpamu; M300pakaTb Ha
KOOPJAMHATHON INIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUM, HEPABEHCTB U UX

CHUCTEM

YMeHue pemarb TeKCTOBbIE 33/1a4d Pa3HbIX TUIOB (B TOM YHCIIe Ha MPOLIEHTHI,
JOJIM M YacTH, Ha JBWXKEHUE, paboTy, CTOMMOCTh TOBapOB U YCIIYT, HAJIOTH,
3amau U3 00JacTU YOpaBlEeHUS JHYHBIMH U CEMEHHBIMH (PUHAHCAMU);
COCTaBJISITh BBIPXKECHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI MO YCIOBHUIO
3a/lauM, HUCCIIeOBaTh MOJYYEHHOE PEIlIeHHE W OLIEHMBATh MPaBIONOJA00HOCTh
pe3yJbTaTOB; YMEHHE MOJCIHUPOBATh pEANbHbIE CHUTyalldd Ha  S3bIKE
MaTEMaTHKHU; COCTABISATh BBIPAXKCHHS, YPABHEHHsI, HEPABEHCTBA M MX CUCTEMBbI
[0 YCJIOBHIO 3a/1ayd, UCCIIEJ0BaTh IOCTPOEHHBIE MOJEIM C HCIIOJIb30BAHUEM

ammapara anre0pbl, HHTEpIPETUPOBATh MOJYYSHHBIH pe3yIbTaT

YMeHue omnepupoBaTh MOHATHAMM: CpeaHee apudmeTHdeckoe, MeaHaHa,
HauOoJblllee U HauWMEHbIIEe 3HaueHus, pa3Mmax, IJUCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOrO0 Habopa, YMEHHE H3BJIE€KaTh, WHTEPIPETUPOBATH
nH(popMalMio, TpEeACTaBICHHYI0O B TabmuIax, Ha Jauarpammax, rpadukax,
OTPa)KAIOIYI0 CBOWCTBA pEAJbHBIX IIPOLECCOB U SBICHUH; IPEACTABIATH
MH(OPMALIHIO C TIOMOILBIO TAOIHIl M JAWAarpaMM; UCCIEI0BaTh CTaTUCTUYECKUE
JlaHHbIE, B TOM YHCJIE C PUMEHEHUEM TpapUUECKUX METOJOB U AJIEKTPOHHBIX
CpEICTB; Ipaduueckyd HCCIeA0BaTh COBMECTHbIE HAONIOACHHUS C IOMOIIBIO

AuarpaMm pacCCuBaHud U JIMHENHOM perpeccuun

YMeHue onepupoBarh MOHATHUSAMU: CIy4yailHBIH ONBIT M CllydailHOE COOBITHE,
BEPOSITHOCTh CIY4YaHOTO COOBITUS; YMEHHE BBIYUCIATH BEPOSATHOCTH C
UCIOJIb30BaHUEM TpaduUYecKUX METOJIOB; MPUMEHATh (HOPMYJbI CIOKEHUS U
YMHOXXEHHUSI BEpOSITHOCTEH, (OpMyJly TOJHOW BEpOATHOCTH, (opmymy
bepnymiu, koMmOuHaTOpHBIE (GAKThl U (QOPMYJIBI; OLEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHI; YMEHHE ONEpUpOBaTh MOHATUSMU: CIy4aiiHas BEJIMYMHA,
pacnpesielieHne BEpOSATHOCTEW, MaTeMaTU4yecKoe OKHMJaHue, JUCIepcus u

CTaHJApTHOE OTKJIOHEHHE CIy4alHOW BEIMYUHBI, (PYHKUUHU pacHpeAeieHHUs U




IUIOTHOCTH PaBHOMEPHOT'0, MOKa3aTeIbHOIO W HOPMAIBHOTO pPaCIpeesICHHIA;
YMEHHE HCIIOJIb30BAaTh CBOMCTBA M3YYEHHBIX PpaCIpEleNCHUN Uil PEeIICHHS
3aJa4; 3HAKOMCTBO C MOHATUSMH: 3aKOH OOJIBIINX YUCEIl, METO/bI BEIOOPOYHBIX
UCCJICOBAaHMI; yMEHHE IMPUBOIUTH MPUMEPHl NPOSBICHUS 3aKOHA OOJBIINX
qyucenl B MPHUPOJHBIX M OOIIECTBEHHBIX SBICHUSX; YMEHHE OIEPUPOBATH
NOHSATHAMHU:  COYETaHWE, [EPECTAaHOBKA, YHUCIO  COYETAaHWH,  YHUCIO
NepecTaHoBOK; OuHoM HploTOHA; yMEHHE IPUMEHATh KOMOMHATOPHBIE (DaKThI U
paccyXIeHus Uil PpEIICHHs 3aJady; OIEHHBATh BEPOSTHOCTH PEaTbHBIX
COOBITHI; COCTAaBIIATh  BEPOSATHOCTHYIO MOJAEIb W  HHTEPIPETHUPOBATH

MOJTy4YEHHBIN pe3ysbTaT

YMeHHe onepupoBaTh MOHATUSAMU: TOYKA, NpsMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIUYMHA YIJIA, IUIOCKUI YTOJI, ABYTPaHHBIM yroJjl, TPEXTPAHHBIN
yroJl, CKpELMBAIOIIMECS MpsAMBbIE, NapaJUICIbBHOCTh M IMEPHEHAUKYJISIPHOCTh
NPSMBIX M IIOCKOCTEM, Yrojdl MEXAy HIPSIMBIMH, YIOJl MEXAYy IpsAMON U
IJIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU IO IUIOCKOCTH,
paccTosiHUE MEXIY MNPSIMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTAMM; yMEHHUE
UCMOJb30BaTh MpPU pPEUIEHUH 3aJad U3ydeHHble (aKkThl U TEOPEMBI
IUTAHUMETPUH;, YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpA;
CTPOUTH MAaTEMATHYECKUE MOJEIU C IOMOIIBIO N'€OMETPUYECKUX IMOHATUN U

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU IMPAKTHYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHSAMH: IUIOWIAAb QUTYpbl, O00BEM (GUTYPHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOTPAHHUK, CEUYE€HHE MHOIOTpaHHHKA, KyO,
napajulefienunesa, MnpusMma, nupamyaa, (Gurypa M MHOBEpXHOCTh BpallleHUs,
LWINHAP, KOHYyC, Imap, cdepa, miaomans cepbl, IUIOMEAAb [OBEPXHOCTH
NUpaMHIbl, TPU3MBI, KOHYyca, LMIMHApPA, OO0BEM Kyba, NIpSIMOYrOJIbHOTO
napajuleJIenunena, NupaMubl, MPU3Mbl, IUIUMHAPA, KOHYyCa, IIapa, pa3BEpPTKa
MOBEPXHOCTH, CEYEHMs] KOHyca U LWIMHJApa, NapajuleJbHble OCU WU
OCHOBAHHIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromascs cdepbl, IHIUHIPA,
KOHyCa;  yMEHHME  CTPOMTh  CEYEHHWE  MHOTOIpaHHUKA,  HM300pa’kaTh
MHOTOTPaHHUKH, (PUTYpPBI ¥ MOBEPXHOCTU BPAILCHUS, UX CEUEHHs, B TOM YHCIe
C TOMOIIBIO JJIEKTPOHHBIX CPEACTB; yMEHHE MPUMEHSITh CBOMCTBA
reOMETPHUECKUX (UTYyp, CaMOCTOSATENBHO (OPMYIHUPOBATH  OIpEAeIICHUS
u3y4daeMbIX (Quryp, BbIBUTaTh THIOTE3bl O CBOMCTBAX M IpHU3HAKax
reOMEeTpHUeCKuX (QUryp, OOOCHOBBIBaTH WIJIM ONPOBEpPrath HX; yMEHHUE
MPOBOANTH KJAacCUPUKALUI0 (GUTYp IO pa3IMYHBIM IpPHU3HAKaM, BBIIOIHATH

HCO6XOI[I/IMBIC JOMOJIHUTCIIBHBIC TTIOCTPOCHUA
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YMeHHe OonepupoBaTh MOHATUSMU: JBIKECHHE B MPOCTPAHCTBE, MapaslICIbHbIHN
MEPeHOC, CHMMETPUs Ha IJIOCKOCTA W B  MPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 1Mo100us, OI00HBIE PUTYPHI; YMEHUE PACIIO3HABATH PaBHBIC U
noJ00HbIe (UTYphl, B TOM 4YHCIE B HPUPOJE, HCKYCCTBE, apXHUTEKTYpE;
MCIIOJIb30BaTh I'€OMETPUYCCKUE OTHOIICHHS TPU PEIICHUH 3a/1a4;, HaXOIUTh
reOMETPUYCCKUE BEJIMYHMHBI (IJIMHA, YTOJ, IUIOHIaah, O00BEM) NpPH pEIICHUH
3a1a4 M3 JPYrUX Y4YeOHBIX TMPEJAMETOB M M3 PCAIbHOW JKU3HH, YMCHHE
BBIYKMCIIATh TEOMETPHUYCCKHE BEIUYMHBI (IJIMHA, YTOJ, IUIOMAab, O0BEM,
IUIOIIA b MMOBEPXHOCTH), HCIOJIb3YSl M3Y4YCHHBIC (POPMYJIBI U METOMABI, B TOM
YUCIIC: TUIOIIA b IOBEPXHOCTH MUPAMHU/IBI, TIPU3MBbI, KOHYCA, [IWINH/IPA, TUIOIIAb
cdeprl; 00bEM Ky0a, TPSIMOYTOJBHOTO TapaUIeIeIUIe/Ia, TUPAMHUIBI, IPU3MBI,

HWINHApPA, KOHYCA, IIapa, YMCHHC HAXOAUThH OTHOLICHUC 00BEMOB HO,Z[O6HBIX

buryp
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VYMmenne ONCpHUpOBaTh IOHATHUAMHU: IMPAMOYroJibHad CHUCTEMa KOOpJAWHAT,
BEKTOpP, KOOPJAWHATBHI TOYKH, KOOPIMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOpA Ha YMCIIO, PA3JIOKEHHE BEKTOpA MO 0a3ucy, CKaISPHOE
MIPOU3BEICHNE, BEKTOPHOE MPOU3BEACHUE, YIoJ MEXKAYy BEKTOpaMH; yMEHUE
HUCITOJIB30BATh BCKTOpHLIﬁ u KOOpZII/IHaTHI)If/'I METO/ JJIA peICHUA

TCOMCTPHUYICCKUX 3adaY U 3a4a4 APpYTUX y‘Ie6HLIX mpeaAMETOB

YMmenue BLI6I/IpaTB HOI[XOI[SIIJ_[I/Iﬁ METOH MJIA PCHICHUA 3aJdadyd; ITOHHMAHUC
3HAYMMOCTHU MAaTEMATUKN B U3YUCHUH IIPUPOJIHBIX U O6HIGCTB€HHI>IX mpouccCoB
n HBHCHHﬁ; YMCHUC PpaClIO3HABATh IMPOABJIICHHUC 3aKOHOB MATCMATHKU B
HCKYCCTBC, YMCHUC TMPUBOAUTL HTPUMEPbBI MATCMATHUYCCKUX OTKpI)ITI/Iﬁ

POCCUICKON U MUPOBOW MaT€MaTUYECKON HAyKH




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA
1 Yucna u BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
15 Panyonanenele uncia. OOBIKHOBEHHbBIE U JIECATUYHBIE IpOOU, MPOLEHTHI, OECKOHEUHBIE
' MIEPUOINICCKHE POOH
13 ApudmMeTndeckuii KOpeHb HaTypaidbHOW cremeHu. JleWcTBus ¢ apuMeTHuecKuMu
' KOPHSIMHM HaTypaJIbHOU CTETIICHH
14 Crenenp ¢ nenbiM nokasaresneM. CTeNeHb C palMOHAIbHBIM IOKa3areneMm. (CBolicTBa
. CTENEHU
s CuHyC, KOCMHYC M TaHI'€HC YUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC, apKTaHI€HC
' YHCIJIOBOT'O apryMeHTa
1.6 Jlorapudm uyucna. [lecaTndnbple U HATypajIbHbIEC JOTapupMBbI
JeiicTBuTenpHbIe YUCla. ApH(QMETHYECKHE ONEepali C JEHCTBUTEIBHBIMH YHCIAMHU.
1.7 [TpubnnKEHHBIE BBIYMCIECHUS, IPAaBUIa OKPYIJICHMs, NMPHUKHAKA U OLEHKa pe3ysbTaTa
BBIYMCIICHUI
1.8 [IpeobpaszoBanue BrIpaxeHUN
1.9 KommuiekcHeie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppaunroHanbHble YpaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U JOrapupMUUECKre ypPaBHEHHS
2.5 Lenblie n 1poOHO-palIOHANIbHBIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [ToxazarenbHbIE U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 @yHKUIUHU U TpadUKU




Oynkuus, cnocoOsl 3aanus Gyskimn. I'paduk ¢pynkuun. Bzanmuo oOpatHbie QyHKIIUH.

> Yérusle u HeuéTHbIe pyHKUUU. [lepuoanueckue GpyHKIMU
OO6nacTp onpeneneHuss 1 MHOKeCTBO 3HaueHuil pynkuuu. Hymu @ynkuun. ITpomexyTku
3.2 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIMH. MakCUMyMbl U MHHHUMYMBbI
¢ynkuuu. Hanbonbiee n HauMeHsblee 3HaueHUe QyHKIMH Ha IPOMEXKYTKE
13 CrenenHas (QyHKUMS C HaTypaJbHBIM U LEJbIM Moka3zaresneM. E€ cBoiicTBa u rpaduxk.
. CaotlicTBa U rpaduK KOPHSI 7-OU CTCTICHH
34 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
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INOACHUTEJIBHAS 3AIINCKA.
YYEBHBIN KYPC «TEOMETPHS».10-11 KJTACCBL

PaGouas nmporpamma y4e6HOro Kypca «I'eomerpus» 6a30BOro ypoBHs sl 00yYarOLIUXCS
10 —11 knaccoB paspaborana Ha ocHOBe DenepaabHOrO TOCYIapCTBEHHOIO 00Pa30BaTEIBHOIO
CTaHJapTa cpexHero odmero odpa3oBaHus, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NPEABSIBISIEMBIX K MAaTeMaTHUECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOTO 00pa30BaHUSL.
Peanuzanmss  nporpaMMbl  o0eclieYMBaeT — OBJIQJICHHE  KIIIOYCBBIMH  KOMIICTCHIHSMH,
COCTaBIISIIOIMMHU OCHOBY JUIsl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
O6H_[€Ky.]IBTypHOFO, JIMYHOCTHOT'O U IMMO3HABATCJIbHOT'O Pa3BUTUSA JIMYHOCTU 06yqalomnxcs1.

HOEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Baxnocte y4eOHOro Kypca TreoMETpHM Ha YpPOBHE CpEeAHEro oOmiero oOpa3oBaHHs
00ycJIOBIIeHa TPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
0o0yuyeHMsI TeOMETPUH B HANpaBIECHUU JIMYHOCTHOTO Pa3BUTUSA oOyyaromuxcs, GOpMHpPOBAHUSA
(YHKLIMOHAJIBHON MaTeMaTU4ecKOH TI'PaMOTHOCTH, U3yY€HHs IPYTUX Y4eOHbBIX IMCLUIUIMH.
PazButne y oOydaromuxcsi MPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHU
TeOMETPUYECKUX aOCTpaKUWii, COOTHONMIECHUN PEabHOTO U WICATBHOI0, XapaKTepe OTPaKECHUs
MaTeMaTHYeCKOM HayKOH SIBIEHHH U MPOLIECCOB pealbHOr0 MUPA, MECTE FEOMETPUH B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOr0 MOJEIMPOBAaHMs B HAy4yHOM I[IO3HAHUM U B IPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHUS YYAIIMXCS, a TaKXKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTcst OAHMM K3 0a30BBIX INPEIMETOB Ha YpPOBHE CPEIHEro OO0ILero
o0pa3oBaHus, TaKk Kak oOecreyrBaeT BO3MOYKHOCTb M3Y4YEHMS KaK JUCHUIUIMH €CTECTBEHHO-
Hay4HOW HaIlpaBJIE€HHOCTH, TaK U TYMaHUTApPHOM.

Jlormueckoe MbllIeHUE, (GopMHUpyeMOe MNpU H3yUYEHUU OO0YYarOUIMMMCS MOHSITHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM ILIEMOYKU JIOTUYECKUX YTBEPXKAECHUI B XOJ€ peIIeHUs
reOMETPUYECKUX 3a/lad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPH pEIIeHUH 3a7ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUEHTHPOBATHCS B IPOCTPAHCTBE MIPAaeT CYLIECTBEHHYIO pOJb BO BCEX
o0nacTsax AesTenbHOCTH 4denoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJMMOE YCIIOBHE €r0 COLMAJIbHOrO OBITHS, (QopMa OTpa)K€HUS OKPY’KaIOLIEro MHpa,
YCIIOBHE YCHEIIHOTO TIO3HAHWUS H  aKTHUBHOTO TPEoOpa3oBaHHs  ACHCTBUTEIHLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHSAET pa3Hble BUAbI Y4eOHOH U TPy 10BOM
NEeSITeIbHOCTH, SBJSIETCS OJHUM M3 NMPO(EeCcCHOHANIBHO Ba)KHBIX KauyecTB, MMO3TOMY aKTyalbHa
3aada GOpPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBIIUIEHUS! — CYIIECTBEHHOTO KOMITOHEHTa B TMOJTOTOBKE K MPAKTHYECKOU
JEeSITeIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llenb ocBOEHMsI MporpaMMbl yueOHOTo Kypca «I'eomerpus» Ha 6a30BOM ypoBHE 00yUeHUs
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 0OecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUECKUX T€OMETPHUECKUX 3HAHUH U
JecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIELTHOTO MPOI0JDKEHNs 00pa30BaHus Mo
CHEUHATBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIATHBIM UCIIOIB30BAaHUEM T'€OMETPUU.



[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpeAHa3Hau€Ha UIg OO0yYaroluxcs
CpeIHEH WIKOJIbI, HE HWCHBITHIBABIIMX 3HAYMTENBHBIX 3aTPYJHEHUH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0ure MaTeMaTHYecKue YMEHHUs, CBA3aHHbIE CO Crelu(UKON reOMEeTpUH U HEOOXOAUMBIE IS
JKU3HU B COBpeMEHHOM oO1iecTBe. Kpome 3TOro, oH1u UMEIOT BO3MOXKHOCTh U3YYUTh T'€OMETPHUIO
Oosee ri1yO0OKO, €Clii B JalbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B TEOMETPUUECKUX 3HAHUSIX B
npodecCHOHATBLHOMN 1eATeTbHOCTH.

JlocTrxeHue 1enu 0CBOGHUS POrpaMMbl 00eCIIeUrBAETC PEIICHUEM COOTBETCTBYIOLIUX
3anad. [IpuopureTHbIMU 3a1auaMu 0cBoeHHUs Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (QopmupoBaHUE TPEJCTABICHUS O TEOMETPHUM KaK YacTH MHPOBOH KYJIBTYpHl H

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;
e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX M TeJaxX BpalleHUs Kak o
BOXHEHIINX MaTEMaTHYCCKHX MOJIENSIX, MIO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbBIC
SIBIICHUSI OKPYKAIOIIETO MUPA;

e (QopmupoBaHuE yMEHHs PACllO3HABAaTh HA UYEPTEkKaxX, MOJCNAX U B PEATbHOM MUDE
MHOTOTPaHHUKH U TeJla BPaIlCHHUS,

® OBJAJICHHE METOJaMH pelIeHHUs 3a7ad Ha T[OCTPOCHUS Ha H300paKEeHUSIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHHE YMEHHUS OIEPUPOBATH OCHOBHBIMH IMOHSITHSIMH O MHOTOIPDAaHHUKAX H
TeNax BpallleHUsI U KX OCHOBHBIMH CBOHCTBAMU;

® OBJIAQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a1a4; ()OPMHUPOBAHHE YMCHHUS
IPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  pAcCyk JCHHUS B  XOJI€  pPELICHUS
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C MPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHEC WHTCIUICKTYaIbHBIX M TBOPYECKMX CIOCOOHOCTEH  0OydJarommxcs,
MO3HABATEIIEHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIICHUS;

e (opmupoBanue (GYHKIMOHAILHON TPAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHH: yYMCHHE
pacrno3HaBaTh MPOSIBICHUS TCOMETPHUSCKUX TMOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEeabHBIX JKU3HEHHBIX CUTYallUSX W TMPH H3YyUYEHUU IPYTUX YUEOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHUCHUMOCTEHl W 3aKOHOMEpPHOCTEW, (QopMyIupoBaTh WX Ha S3bIKE
TEOMETPHH W  CO3J]aBaTh TI'E€OMETPUYECKHE MOJICIHM, NPHUMEHATh OCBOCHHBIN
TCOMETPHUSCKHAN  ammapar JUis peIIeHds NPAaKTHKO-OPHCHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBAThH MOJYYCHHBIE PE3YIbTATHI.

OTnuuuTeNnbHON 0COOCHHOCTHIO MPOTPAMMBI SIBJISIETCS] BKIIOYEHHUE B KypC CTEPEOMETPUN
B Havaje ero M3ydYeHWs 3ajad, peliacMblX Ha ypPOBHE WHTYUTHUBHOTO IIO3HAHUS, U
OTpeneIéHHBIM 00pa3oM OpraHW30BaHHAs padoOTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TIPOCTPAHCTBEHHOTO MBIIIIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIeMy U3yUeHHUIO TIPEeIMETA.

[Tpenmodrenue OTHAETCS HATJIATHO-KOHCTPYKTHBHOMY METOAY OOYYeHHS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-IPAKTHYCCKOM
JEATCIIBHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX IMPEJACTABICHUN Yy YyYalluXcsi B Kypce
CTEpEOMETPUH MPOBOIUTCS 32 CUET PEIIeHHUs 3a7a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3a/lad Ha OINEPUPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOTUTCS C
OTIOpPO¥ Ha HATJSITHOCTh, @ OTIEPHPOBAHNE 00Pa30M — B YCIIOBUSAX OTBIICUEHUS OT HATIISTHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOHOTO COACPIKaHusI.



OcHOBHBIE coaepkaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHuororpasHukn», «IIpsiMbple U IIJIOCKOCTH B MPOCTpAHCTBE», «Tena BpameHus», «BekTopsl u
KOOPJIMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUN PaCIIPENeIsaeTCs HE TOIbKO
[0 COJIEpP)KaTeNbHBIM JIMHUSIM, HO W IO rojJaM oOOy4YeHHs Ha YpOBHE CpEIHEro OOUIero
oOpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueil mporpamMmebl, pactpeieaEHHbIM 0 TogaM 00yUeHHsl, CTPYKTYPHPOBAHO TaKUM 00pazoMm,
yTOOBl ~ OBJQJICHHE TIEOMETPUYECKHMMHM  TOHATUSAMH ¥  HaBbIKAMH  OCYIIECTBISIOCH
MOCIIEAOBATEIbHO M IMOCTYHATeNIbHO, C COOJIIOJIGHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIIOYAINCH B OOIIYI0 CUCTEMY T€OMETPUYECKUX NPEACTABICHUN 00yJYaromuxcs,
pacumpsis ¥ yrayousis e€, o0pas3yst IpOUHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun orBoauTcs 2 yaca B Hegenmto B 10 kimacce u 1 yac B Hegeno B 11
KJ1acce, BCero 3a Jipa roja oOyueHus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoOe pacnosoeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapaqienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJulebHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSAMBIX; MAPaJUICIBHOCTD
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YIOJI MEXKIy IPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTH  IIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX I1ockocTel. IIpocreiine npocTpaHCTBEHHbIE (PUIYpBI Ha MJIOCKOCTH: TETPadIp,
KyO, apayieNienuIe]]; IOCTPOSHUE CeYCHUH.

IlepneHquKyIIpHOCTH IPSAMOM M IUIOCKOCTH:  IEPIEHIMKYJSIPHBIE IpSIMBIE B
IIPOCTPAHCTBE, MpsAMbIE NaApauICIbHBIE M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIPU3HAK
NEPNEHIUKYJIIPHOCTH TIPAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON IEPHEHAUKYISPHON
IUIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOW M IIOCKOCTBIO; JBYTPaHHBIM YTOJI,
JIMHEHHBIN YroJl ABYTPaHHOro yruia. IlepneHauKyissp ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
[lepnieHIUKYISIPHOCTD TUIOCKOCTEW: IPU3HAK MEPIEHANKYIPHOCTH ABYX IIOCKOcTed. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHoOrorpaHHuKHu

[TonsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTIOIDAHHHUKA, BBIIYKIbIE U
HEBBIIYKJIbIE MHOIOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuKa. IIpusma: n-yroibHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IIPU3MBI.
[Tapayenenunes, NpsAMOYTOIBHBIN MapauIeNenuIe] U ero cBoicTea. llupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHHME NHpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTHl MNpU3Mbl U nupamuzasl. [IpaBunbHble
MHOTOI'PAHHUKH: TOHSATHE IPABUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IpaBUIIbHAsS
NUpaMKJia; MpaBUiIbHAasl TpeyrojbHas MUpaMuia U IpaBUIbHBIN TeTpasap; kyO. [Ipeacrapnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJeKa’Ap M Hukocadap. CedeHus NOpuU3MBI U
MUpPaMULBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiax, napauieienurneiaX, paBuIbHbBIX MHOTOTDaHHUKAX.

Brruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TpsMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIbHON NMHUpaMUAbl, TeopeMa O IuUlom@aau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMAIsIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.



11 KUIIACC

Tesa BpanieHus

[Munuaapuyeckas MOBEPXHOCTh, 00pasylolue UWINHIPUYECKONH IOBEPXHOCTH, OCh
LWIMHpUUYECKOl noBepxHocTu. Lunmuap: ocHoBaHMS M OOKOBasi IOBEPXHOCTh, 0Opasyronias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yloniye KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: OocHOBaHME M BepIlIMHA, OOpasyromas U OCh; IJIOLAAb
OOKOBOM M IOJHOM MOBEPXHOCTU. YCEUYEHHBIN KOHYC: 0Opa3yloLIMe W BBICOTA; OCHOBAHUS M
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIaJb MOBEpXHOCTH cdeprl. Bzaummuoe
pacrnosoxeHue cepsl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIabs chepbl.

N300paxenue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka LuIMHApa U KOHYca.

KoMOuHammu Tenm BpamieHWss ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, OIMCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
PSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsust u3 He€. OO0bEM muwmmHIpa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobupie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAISIMU MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEIN.

Ceuenust mwiMHIApa (MapauiebHO M TEPICHAUKYJSIPHO OCH), CEYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILIUHY ), CEUECHUS 11apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocty U B mpocTpaHncTBe. CloKeHHe U BRIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUJIaHapHbIM BekTopam. IlpaBmiio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM MTPaBWII JCHCTBUI C BEKTOpaMHU.
[TpsimoyronbHasi cUcTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. [Ipocrteiimiue
3a/layl B KOOpJAMHATaX. YTrol Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Brraucnenue yrioB MeXIy NPSMBIMH H TUIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
peLIeHNH TeOMETPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3yIOTCA:

I'paxxnanckoe BocnuTanmue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHN, NpPOIEIyp TIpPakJaHCKOro oO0IIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBaTh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMHU M Ha3HAYEHUEM.

ITaTpuoTH4eckoe BOCIMTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAKEHUS K IPOILIOMY
U HACTOALIEMY pOCCUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YECKOW WIKOJIbI, K HCIIOJIb30BAaHUIO 3THUX
JOCTH)KEHUH B IPYyTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOWYIMBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

JCTETUYECKUM  OTHOLIEHWEM K  MHpYy, BKIIOYas OCTETHKY  MaTeMaTU4eCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyX AeHUH; BOCIPUMMYHBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUI0B UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHs MpPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LEHHOCTU TPYJO0JIIOOUS; UHTEPECOM K DPA3IUYHBIM
chepam npodhecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyylei mpodeccuu U peasn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHMUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pElIeHNN IPAKTUYECKUX 33/1a4 MaTeMaTHUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYyJIbTYpbl, MOHUMAHHEM BIHSHUS COLMAIBHO-
HSKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOJHOW M COLMAIBbHOM Cpeibl, OCO3HAHUEM
JI00aMbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTalued Ha  I[pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN Ui pelIeHHs 3a/ad B 00JIaCTH OKPYXKAIOLIEH cpeibl, MIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUM AJIs1 OKPYIKAIOIIEH CpPeIbl.



IleHHOCTH HAYYHOI'0 MO3HAHMA:
c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAayKH M OOIIECTBEHHOW TMPAKTHKH, I[OHMMAaHUEM MaTeMaTHU4ecKOoW HayKu Kak chepbl
YEJIOBEYECKOU JEATEIBHOCTH, 3TAllOB €€ Pa3BUTUSA U 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTeMaTU4YECKOW KyJIbTYpPOH KAaK CPEACTBOM IIO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYIO M  HUCCIIEJOBATEIbCKYIO JI€ATEIbHOCTh
WHAWBUYAJIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yueOHOTO mpenMeTa «MaremaTuka
XapaKTepU3yIOTCS  OBNAJICHUEM  YHUBEPCAIbHBIMU  HO3ZHAGAMENbHBIMU  OelicEUAMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OeliCMBUAMY,  YHUBEPCANbHLIMU — pPecyIsimUeHbIMU
oelicmeusmu.

1) Yuusepcanvuvie nosnasamensusie oeticmsus, obecneuusaiom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00 Yaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHutl pabomams ¢ ungopmayueti).

Ba3oBble j1oruveckue aeicTBUA:

® BBUIBISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHWUH MEXIY TOHATHSIMH, (HDOPMYJIHPOBATH OMPEICIICHUS TOHSATHI;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IIeHUs
U CpaBHEHUS, KPUTEPUU MPOBOIMUMOTO aHATN3a;

® BOCIPHUHHMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNbHbIE, eANHIUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,

® BBIIBIIITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; IpEAjaratb KPUTEPHH IJS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JenaTh BHIBOJBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, AETYKTUBHBIX M WHIYKTHBHBIX
YMO3aKITIOYeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITENIFHO JTOKA3aTeIhCTBA MATEMAaTHUYCCKUX YTBEPKACHUH (TIpsSMBbIE
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, WPUBOIUTH TMPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOIbI;

e BBIOMpaTh CcrocoO pemieHus y4eOHOHM 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAINNA ¢ YYETOM CaMOCTOSATENBHO BBIAEIEHHBIX
KPUTEPUEB).

Ba3oBble ncciie1oBaTeIbCKUeE 1eHCTBHA:

® WCNOJB30BaTh  BOMPOCHl  KAaK  HCCIEAOBATEILCKUH  WHCTPYMEHT  TO3HAHUS;
dbopMyIIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, aPTyMEHTHUPOBATh CBOKO TIO3HIIHIO,
MHEHHUE;

® [IPOBOJUTH CAMOCTOSITENIHO CIJITAHUPOBAHHBIA HSKCHEPUMEHT, HCCIEAOBAaHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCcKOro oObeKTa, SBJIEHHUS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMU, IBICHUSIMHU, IIPOLIECCAMU;

® CaMOCTOATENHHO (OpMyJIHUpOBaTh OOOOIIEHUS W BBIBOJALI IO  pe3yjbTaTaM
NPOBEIEHHOTO HAOIIOICHHS, UCCIICAOBAHUS, OLEHNBATh JIOCTOBEPHOCTh MOJIYYSHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ unopmanmeii:

BBIABIIATH AeDUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUI OTBETa HA BOMPOC U
JUIsl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTypUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B  pa3Iu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHGPOPMAIMU 1O CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvHvle KOMMyHUKamueHwle Oelicmsus, obecnedusaom c@opmuposaHHocmy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0wmenne:

BOCIIPUHHUMATh U (pOPMYIHPOBATh CYXKICHUS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX H
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTar;

B X0/1¢ 00CYKJICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXKJaeMON TeMbI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAAITb CBOU CYXKACHUA C CYXIACHUAMU APYIrUX YYAaCTHHUKOB JOUajiora,
00HapyXMBaTh pa3lnine U CXOJCTBO MO3UINI; B KOPPEKTHOH Gopme hopMyITUpoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NPECTaBIIATh PEe3yJIbTAaThl PELICHUS 3a]auu, SKCIIEPUMEHTA, UCCIIEAOBAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € y4€TOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBoO:

MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBHIYaIbHON pPaOOTHI
IpU  pelIeHnd Y4eOHBIX 3a7ad; MPUHUMATH II€JIb COBMECTHOW JESTEIHHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensrtb BHABI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpoLEeCcC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CyxkaeHUS, 0OMEH MHEHUN, «MO3TOBBIC
ITYPMBI» W HWHBIE); BBHINIOJHATh CBOK YacTh pabOThl W KOOPJAMHHPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OIICHUBATh Ka4e€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT M0 KPUTEPHUIM, CHOPMYTMPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBHS.

3) Vnusepcanvhuie pezynamuenuie delicmsus, obecneuusaiom @opmuposaHue CMulCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH TIJIaH, AITOPUTM PELICHUS 33J]auH, BBIOUPATh CIIOCO0 pEeIIeHUs ¢ yUETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BIAJCTh HABBIKAMM I103HABATEIbHONW pedieKcud Kak OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToOB; BJaJeTh CrHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yJibTaTa pPELIEHUS MaTeMaTHYeCKON
3a/1a4i;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, MAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCJIOBUAM, OOBSCHATH HPUYUHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATHUSMU: NAPAVIEIBHOCTh M MNEPHEHIAUKYJISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaThb TOHATUAMHU: JIBYTPaHHBIM Yroj, TpaHU JABYTPaHHOTO yria, pedpo
JBYTPAHHOIO yTJja; JIMHEHHBIA yroJl ABYTPaHHOIO YIJIa; FpayCcHas Mepa JByIpPaHHOTO yrJa.

OrniepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBIMYKIIbII MHOTOTPaHHUK,
AJIEMEHTHl MHOT'OTPaHHUKA, TPaBUIIbHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (MHMpaMUAa; MpU3Ma, MPSMOYTOIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjacCUUKAIIUU
(BBIMTyKJIbIE M HEBBIMYKIble MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSMbIE H
HAKJIOHHBIE IPU3MBI, TapalIeeUIIEeIbl).

OnepupoBaTh NOHATUSAMH: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOIPaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIEJIOB.

CtpouTh ceueHUs] MHOTOIPAaHHHKOB METOAOM CJIEJ0B, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTEKHU U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxOXJACHHE TEOMETPUYECKHMX BEJIMYMH 10 o0paslaM WId
IropuT™MaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUYECKUE METOJbl TMPHU PEUIeHHH CTaHAapTHBIX
MaTE€MaTUYeCKUX 3aJad Ha BBIYMCICHUE DPACCTOSIHUN MEXAY JIBYMs TOYKAaMH, OT TOUKH JO
IPSIMOM, OT TOYKHU 70 INIOCKOCTH, MEXK1Y CKPELIMBAIOIIMMUCS IPSIMbBIMHU.

Pemarp 3amaun Ha HaxXO0XJACHHE TEOMETPUYECKHMX BEJIMYMH 10 oOpaslaM WId
QIropuTMaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUECKHE METOJbl TMPHU PEUIeHHH CTaHAapTHBIX
MaTE€MaTUYECKUX 3a/lay Ha BBIUMCICHUE YTJIIOB MEXKIY CKPEIIUBAIOUIUMUCA MPSMBIMHU, MEXIY
MPSIMOM M TIIOCKOCTBIO, MEXK/Y MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEN MHOTOTPaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npUMeHEeHHeM (OpMYJI; BBIUMCIATH COOTHOIIEHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

N3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PHUrypax, MPEACTABICHHYIO Ha YePTEkKax U PUCYHKAX.

[lpuMeHsATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgararomux HECKOJIBKO IMaroB pCIICHHA, C€CJIW YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYeHHbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATH PEATbHBIC CHTYaIllUH H
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYECKH
chopMyJIMpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIOJIb30BAHHEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXOKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HWIMHpUYECKast TIOBEPXHOCTH, oOpazyroriue
[WIAHIPAYECKON TTOBEPXHOCTH; IMJIMHIP; KOHUYECKAsi TOBEPXHOCTH, 00pa3yIoNue KOHHIECKON
MIOBEPXHOCTH, KOHYC; CheprUIecKas TOBEPXHOCTb.

Pacrnio3HaBath Tena BpameHus (IHIUHIDP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyUEHUs TEJl BpallleHUS.

KnaccuduiupoBars B3auMHOE pacmtoiokeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
[IaApOBO CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbruncnsate 00BEMBI U TUIOMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIA B c(epy M OMHMCAHHBIN OKOJIO
cdepsl; chepa, BMCaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbIYHCIsAT COOTHOIICHHUS] MEXAY IUIOMIAIMUA TOBEPXHOCTEH M 00BEMaMU MOJO0OHBIX
TEJL

N300paxarh u3ydaemble (UTYPBI OT PYKH W C TPUMEHEHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATE (BEIHOCHBIE) MJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BbEMHBIX QUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATE HHPOPMAITHIO O MPOCTPAHCTBEHHBIX
reOMeTpHUECKUX PUTYpax, MPeACTaBICHHYIO Ha YepTek,aX U pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKCHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa
Ha YNCII0, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00JIJIafoT.

[TpuMeHsTh paBUIIO Mapaieienue/a.



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yroll MEXKIY BEKTOPAMH, CKaIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB W IPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJUTHHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinme reoMeTpuuecKre 3a1a9d Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[lpuBoUTH TPUMEpPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHTYaIlUU U
OPUMEHATh  HM3YYCHHBIC TOHSTHUS B  MPOIECCe IOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMyYIHMPOBAHHOW TPOOIEMBI, MOICIUPOBATh PEATbHBIC CHTyallMd HA S3bIKE T'€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEITU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOpEM,
anmapara aJreOpsl; peniaTh MPaKTHICCKUE 3a1a9H, CBI3aHHBIC C HAXO0XKJICHHEM IeOMETPHYSCKHIX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuro 10 Bubmiorexa LIOK
https://m.edsoo.ru/1¢209e37
) [Ipsimble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[MapannenbHOCTh TPSMBIX M IIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 [lepneHUKyIAPHOCTD NMPSAMBIX U INIOCKOCTEN 12 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
4 VYTIubl MeXAy NPSAMBIMU U IUIOCKOCTSAMHU 10 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
. Muororpatict i ! https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
6 OOBEMEI MHOTOrpaHHITKOB ? ! https://m.edsoo.ru/1¢209e37
7 IToBTOpEHME: CEUEHMS, PACCTOSHUS U YTIIbI 4 1 bubmorexa IOK
’ https://m.edsoo.ru/1¢209¢37
OBHIEE KOJIMYECTBO YACOB IO 68 5 0

IHPOI'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpouabusie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Tena Bpaienus 12 bubmorexa HOK
patt https://m.edsoo.ru/1¢209¢e37
bu6mmoreka [IOK
2 O0né 5 1
PEMBLTET https://m.edsoo.ru/1¢209¢37
3 BekTope! 1 KOOPAUHATEL B IIPOCTPAHCTBE 10 1 bubmorexa HOK
p P pocTp https://m.edsoo.ru/1¢209¢e37
4 [ToBTOpEHHE, 0000IICHUE, 7 1 bu6mmoreka [IOK
cucTeMaru3anus 3HaHuil https://m.edsoo.ru/1¢209e37
OBIHIEE KOJIMYECTBO YACOB I10 34 3 0

IHPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosunvecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
T
Nen/m | Tema ypoka o0pa3oBaTe/bHbIE
yp Bcero K KP mnp wysenus p
pecypcsbl
OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA, IPAMas,
IJIOCKOCTh, MpocTpaHcTBO. [IpaBuna nzobpaxkenus
| p Tg p . p 1 bu6mmoreka [IOK
Ha PUCYHKaX: U300paKeHUs! TUIOCKOCTEHH,
pucy P https://m.edsoo.ru/aecc77cd
napajuieNbHbIX TPSIMBIX (OTPE3KOB), CEPEIMHbBI
oTpe3Ka
) [TonsTHS: MepeceKarouecs MIOCKOCTH, 1 bubnnoreka [JOK
MepeceKaroIIrecs npsiMasi U II0CKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsTHS: MEepeceKarouecs MIOCKOCTH, | bubnnorexa [HOK
nepeceKaromecs npsmas ¥ miockocTb https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOTPaHHUKAMH, U300paKeHHe
4 P P 1 bubmuorexa [JOK
MHOTOTPaHHUKOB Ha PUCYHKAX, Ha MPOEKIIMOHHBIX
P PHEY P https://m.edsoo.ru/a63959ed
gepTexax
HavanwsHbie cBeieHNs 0 KyOe U mupaMue, ux bubnmnoreka [JOK
5 . 1
pa3BEpTkU U Mojenu. CeueHnss MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
HauanbpHbie cBeeHus o Kybe U mupamujie, ux bubnnoreka [JOK
6 . 1
pa3BEpTku u Mojenu. CeueHnss MHOTOTPaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsTHE 06 aKCHOMATUYECKOM TOCTPOSHUHU
7 crepeome AKCHOMBI CTEpEOME ; 1 bubmmoreia LIOK
T METPHH: aKCHOMBI CT METPHH U
P P P P https://m.edsoo.ru/OccScafe
CIICJICTBUS U3 HUX
[TonsTHE 06 aKCHOMATUYECKOM TOCTPOSHUHU
p bubmuorexa [JOK
8 CTEpEOMETPUU: aKCHOMBI CTEPEOMETPHUH U 1

CICACTBHUA U3 HUX

https://m.edsoo.ru/239c¢8cb4



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4

[TonaTue 06 akCHOMAaTHYECKOM ITOCTPOCHUH

9 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U bubamorexa [OK
https://m.edsoo.ru/65c6b106
CIIEZICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHUH
10 CTEPEOMETPUU: AKCUOMBI CTepeOMeTTII))HH u Bubmorexa IOK
CHeNCTRIS H3 HUX https://m.edsoo.ru/258fc245
B3aumMHoe pacrosiokeHue IpsMbIX B IPOCTPAHCTBE:
11 HepeceKanII)uHecsl, napanneJII;HLIe u e bubmmoreia LIOK
https://m.edsoo.ru/1a2520f6
CKPEILMBAOIINECS TPSIMbIE
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B
12 Hp(I))CTpaHCTBeZ HapZJ'IJ'IeJ'ILHBIe HpsIMbIE B bubmorexa IOK
. https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NapaIJICIbHOCTh TPEX MPAMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B
13 Hp(I))CTpaHCTBeZ HapI;JIJ'IeJ'IBHOCTL NpSAMON 1 bubmorexa OK
OCKOCTH https://m.edsoo.ru/ee1d19b9
14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU Brbmiorexa LIOK
https://m.edsoo.ru/9f4071b9
15 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE bubmorexa HOK
https://m.edsoo.ru/fe733862
16 VYros Mexay NpsSMbIMU B IPOCTPAHCTBE bubmmorexa HOK
https://m.edsoo.ru/2935a9a0
17 [TapamienpHOCTB TNIOCKOCTEN: MapalIeIbHbIE bubnnoreka [JOK
MJI0CKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napaienbHbIX INIOCKOCTEN bubnmorexa HOK
https://m.edsoo.ru/e504d656
19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPBI HA bubnuorexa [IOK
IUIOCKOCTH: TETpadp, KyO, mapasuiesnenumnes https://m.edsoo.ru/4a28dc02
20 [TocTpoenue ceuenuii bubnuorexa [JOK



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02

https://m.edsoo.ru/1d434d0f

bu6mmoreka [IOK

21 Hocrpoerine ceternit https://m.edsoo.ru/ec26feSd
KonTponbhas pabora no teme "lIpsmbie u
22 HJIOCTIfOCTI/I B HII))OCTpaHCTBC. HapaIJ)menLHOCTL bubmmorexa LIOK
o https://m.edsoo.ru/9a0a%56
MPSIMBIX U MJIOCKOCTEHN
” [lepneHIUKYISAPHOCTD NPSAMOM U MIOCKOCTH: bubnnorexa [HOK
MEePIEeHIUKYIISIPHBIE MPSMBbIE B TPOCTPAHCTBE https://m.edsoo.ru/b19f6as5d
[IpsiMble mapasuiesbHbIC U NEPIEHANKYISIPHBIE K bubnnorexa [HOK
24
TUIOCKOCTH https://m.edsoo.ru/0ac11¢c95
25 [Ipsimble napasuienbHbIE U TEPIICHINKYISIPHBIC K bubnnoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/ba545966
%6 [Ipu3Hak nepneHAuKyJISIPHOCTH IPSIMOU U bubnnorexa [HOK
IJI0CKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHAuKyJISIpPHOCTH IPSIMOU U bubnnoreka [JOK
IJI0CKOCTH https://m.edsoo.ru/79165d15
28 TeopeMa 0 npsIMOM NEPIIEHAUKYIIAPHON IIIIOCKOCTH bubnmorexa IOK
https://m.edsoo.1u/635c¢5087
29 Teopema o npsAMoil neprneHANKYIISIPHON TNIOCKOCTH Brbmiorexa LIOK
https://m.edsoo.ru/bd3745{8
30 Teopema o0 npsiIMON NTEPIIEHAUKYIIIPHON MTIIOCKOCTH bubnmorexa HOK
https://m.edsoo.ru/7d18834b
[leprieHAUKYISIp U HAKJIOHHBIE: PACCTOSTHHE OT
31 TO‘fKI/I z[f[) mi]ocfocm paCCTOSIHIfe OT IPSAMOM 10 bubnmorexa HOK
’ https://m.edsoo.ru/33¢477d3
TUIOCKOCTH
[eprieHAUKYISIp ¥ HAKJIOHHBIE: PACCTOSHHE :)T Butmorexa LOK
32 TOYKHU J0 TIIOCKOCTH, PACCTOSTHUE OT MPSIMOH 110

IIIIOCKOCTH

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
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[lepnieHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT

33 TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPAMOU J10 Bubnmorexa HOK
’ https://m.edsoo.ru/a5b7b8e3
IJIOCKOCTH
[lepnieHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT
34 TO‘fKI/I ;[Ho HJ?OCI?OCTI/I, paCCTOSIHIfe OT IIPSAMOM 10 Bu6mnorexa LIOK
https://m.edsoo.ru/dbee22bc
IIJIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOM 1 bubmuorexa [JOK
IUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
JIByTrpaHHbIN yroJ, TMHEHHBIN YroJl AByTPaHHOTO bubnuoreka [IOK
36
yria https://m.edsoo.ru/5fa0b3ce
JIByrpaHHbIN yroJ, JUHEHHBIN YyroJl ABYTPaHHOTO bubnnorexa [HOK
37
yria https://m.edsoo.ru/c7¢777ed
18 [leprieHAUKYISIPHOCTH MJIOCKOCTEN: IPU3HAK bubnuoreka [IOK
MEPIEeHIUKYIISIPHOCTH JBYX IIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 IlepnieHIUKYIAPHOCTD INIOCKOCTEM: IPU3HAK bubnuoreka [IOK
MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHIUKYASPHOCTD MJIOCKOCTEN: TPU3HAK bubnnorexka [JOK
MEPIEeHIUKYIISIPHOCTH JBYX IIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 TeopeMa 0 TpEX NEpPHEHAUKYIIAPAX bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX NEpPHEHAUKYIIAPAX bubnmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX neprneHAnKyIIpax bubmmorexa LIOK
https://m.edsoo.1u/91246736
KonrtponbHas pabora o remMmam
44 "HepgeHz[HKyfﬂpHOCTb IPSIMBIX U MIJIOCKOCTER" 1 Bubnmorexa HOK
https://m.edsoo.ru/5b971ef3
"VTIbl MEXAY IPSIMBIMU U TJIOCKOCTAMHU"
45 [ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI bubnmoreka [JOK



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
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MHOTI'OrpaHHUKaA, BBIITYKJIbIC 1 HCBBIITYKJIBIC
MHOI'OI'paHHUKH; pa3BépTKa MHOI'OI'paHHHUKa

https://m.edsoo.ru/2d24e873

[Ipu3ma: n-yronpHas npu3Ma; rpaHd U OCHOBAaHHUS

46 MIPU3MBI; IPsiIMasi M HAKJIIOHHAS IPU3MBI; OOKOBast U brbmiorexa OK
https://m.edsoo.ru/b4ad63ad

I10JIHAsl IOBEPXHOCTh IIPU3MBbI

47 [Tapannenenumnen, NpaMOyTroJibHbIN bubmuorexa [JOK
napajuieJIeuIe ] ¥ ero CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbHasi nupamMuaa, TpaHu u

48 OCHOBaHUE MUPaMUbl; OOKOBas U MOJTHAS bubnnoreka [JOK
MTOBEPXHOCTh MUPAMHU/IbI; TPABUIIbHAS U yCEUEHHAS https://m.edsoo.ru/fblcd0as
nupamua
[IpaBuiibHBIE MHOTOI'PaHHUKHU: ITOHSITHE

49 MPaBIJIBHOTO MHOTOTPAHHUKA; IPaBUJIbHAS [IPU3Ma bubnnoreka [JOK
Y TIpaBWJIbHAS TUPAMUJIA; PABUIIbHAS TPEYTOJIbHAS https://m.edsoo.ru/074c8865
MUpaMuia U MpaBUIBHBINA TETPadaAp; KyO

50 [IpencraBnenue o MpaBUIbHBIX MHOTOTPAaHHUKAX: bubnnorexka [JOK
OKTad/JIp, JOJEKA3AP U UKOCASP. https://m.edsoo.ru/a0fddSbf
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, IPSIMOM, TJIOCKOCTH.

51 DneMeHTbl CUMMETPUU 11;) ApaMuax, Brbmiorexa LIOK

https://m.edsoo.ru/b9e777d9

napajuiefienune1ax, NpaBuibHbIX MHOTOIPaHHUKaX.
IIpodopreHTAIIMOHHBINI KOMIIOHEHT.

59 Brruncrienue 31eMeHTOB MHOTOIpaHHHUKOB: pEOpa, bubnuorexa [IOK
JaroHalu, yrJibl https://m.edsoo.ru/6¢cdbecef
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM

53 MIOBEPXHOCTHU NPSIMOM IPU3MBI, IUIOIIAb bubmuorexa [IOK

OCHOBaHHUH, TeopemMa 0 OOKOBOIl MOBEPXHOCTH
MIPSIMOY IIPU3MBI

https://m.edsoo.ru/37d84157



https://m.edsoo.ru/2d24e873
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[Tnomanb 60KOBOM MOBEPXHOCTH M IOBEPXHOCTH

bubmuorexa [JOK

54 HpaBI/IJ'HzHOI/I IHPAMHIBI, Teo"peMauo TUTOIIIA M hitps:/m.edsoo.ru/5603¢30b
OOKOBOY TIOBEPXHOCTH YCCUEHHOHN MUPaAMUIBI
bubmuoreka [JOK
K HM n
55 OHTpOJIbHAs paboTa 1o Teme "MHOTrOrpaHHUKU https://m.eds0o.ru/a95 504
. bu6mmoreka [IOK
56 Honsrue 06 0breme https://m.edsoo.ru/7ad0020b
57 OB bubmuorexa [JOK
DM [THpaMHIRt https://m.edsoo.ru/235171b3
N bubnuorexa [JOK
58 O0bEm mupavet https://m.edsoo.ru/f47dfefd
59 O0BEM TUpaMuIBI bubmorexa IOK
pami https://m.edsoo0.ru/79¢10312
" bubnuorexa [JOK
60 O0bEM mupamie! https://m.edsoo.ru/2faadc3f
bu6mmorexa [IOK
1 .
6 OOBEM mpisMe https://m eds0o.ru/79853608
bu6mmoreka [JOK
62 &
O0bem mpr3met https://m.edsoo.ru/1e053890
" bubnuorexa [JOK
63 O0bem mpr3met https://m.edsoo.ru/482d3f51
64 KonTponbhas padora no teme "O0bEMBI bubnnoreka [JOK
MHOTOTpaHHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHmEe, 06001IeHNE CCTeMaTH3allvs 3HAHUH. bubnmoreka [JOK
65 .
[TocTpoeHue ceueHNt B MHOTOIpaHHHKE https://m.edsoo.ru/098bedad
[ToBTOpEHME, 0606HI€HI/IS CHUCTEMATH3AINA SHAHUN. Butmorexa LOK
66 Brruncnenue pacCTOSHUN: MEXIY ABYMSI TOUKAMU,

OT TOYKH J0 MPSIMOM, OT TOYKH A0 IUIOCKOCTH,

https://m.edsoo.ru/f7792ba9



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9

MEXK/1y CKPEIIMBAIOIIMMHUCS TPSIMBIMU

67

68

HToroBast KOHTpOJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATU3AIIMS 3HAHUMN.

Brranciaenue YTJIOB: MEXAY CKPECIIHUBAOIIUMHUCA
IIPpsAMBIMHA, MCXKIY HpﬂMOfI H IIIIOCKOCTBIO,
ABYT'paHHBIX YIJIOB, YITIOB MCXKAY IIJIOCKOCTSIMU

OBHIEE KOJIMYECTBO YACOB 110 IPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/b9146bc0

bu6mmoreka [IOK
https://m.edso00.ru/56765e8b



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jlara
[
Nen/m | Tema ypoka Bcero K KP P Wyuenus :zE;;:::lTenbﬂue

1 Cdepa u map: nueHTp, paanyc, TuaMeTp; | bubnmoreka [JOK
IIJIOIA b TIOBEPXHOCTH ChEephI https://m.edsoo.ru/0341bc2b
B3aumnoe pacnionoxenne chepsl U Butmorexa LOK

2 IJIOCKOCTH; KacaTelbHas INIOCKOCTh K 1 https://m.edsoo.ru/bed12a43
cdepe; miomans cepsl

3 N3ob6paxenue chepsl, mapa Ha 1 bubnnoreka [JOK
mockocTu. CeueHus mapa https://m.edsoo.ru/bc15f72
Hunuaapudeckas MOBEPXHOCTb,

4 o0pa3yromue HUIHHIPHIECKOI | bu6mmoreka [IOK
MMOBEPXHOCTHU, OCh IIHJIMHIPUIYECKOM https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTH
Hunmwaap: ocHOBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIias 1 och; | bubnmnoreka [JOK
Ioaab OOKOBOW U MOJTHON https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N300paxkeHre MUINHIPA HA TIIOCKOCTH.

6 Paszeéprka nnnmuuapa. CeueHus | bubnnoreka [JOK
HUIMHApPA (TUIOCKOCTHIO, MapajuIeIbHON https://m.edsoo.ru/016e25eb
WJIH TIEPIICHAUKYIISIPHON OCH IIHIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromnime BuGmmorexa LOK

7 KOHHMYECKOU ITOBEPXHOCTH, OCh U 1 .

BEpIIMHA KOHMYECKOH MOBEPXHOCTH Dtpe: .o cBabatda

8 Konyc: ocHoBaHue u BepilnHa, 1 bubnmoreka [JOK



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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o0pasyromias U 0Ch; IIIOMAAb OOKOBOW U

MOJTHOH IIOBEPXHOCTHU

https://m.edsoo0.ru/897dd3b2

Yceu€HHblil KOHyC: 00pa3yromye u

bubmuorexa [JOK

BpamieHus" u "O0beMbl Ten"

9 BBICOTA; OCHOBAaHHS M OOKOBas https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N3o0pakeHne KoHyca Ha MIIOCKOCTH.

PasBéprka konyca. CedueHus KoHyca
10 (HHOCEOCTI)IO zapanneanoﬁ ’ bubmmoreia LIOK
’ https://m.edsoo.ru/Obde1be8
OCHOBAHHIO, U TJIOCKOCTHIO,
MIPOXOsLIeH yepe3 BEpUINHY)

1 KomOunanus ten BparieHus u bu6mmoreka [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cefl10e5
MHOrorpaHHuK, OIMMCAaHHBINA 0KOJIO

12 chepsr; S(fpepa BIIMCAHHAS B bubmorexa OK

’ ’ https://m.edsoo.ru/0b136158
MHOTOTPaHHUK WU B TEJIO BPAILCHUS

13 [Tonsitue 06 00BéMe. OCHOBHBIC bu6mmorexa [IOK
CBOMCTBA 00BEMOB TEI https://m.edsoo.ru/26a03fb7

14 O0bEM uIMHIpa, KOHYCa Bubmiorexa LIOK

’ https://m.edsoo.1u/5513d87b
15 O06BEM mapa u riomazab chepst bubmmorexa HOK
https://m.edsoo.ru/d189bde2
[TonoOHbIE TENa B MPOCTPAHCTBE.
CooTHOMICHUS MEXKAY INIOMAAIMU
16 MOBEPXHOCTEN O6Lél'lh}/][aMI/I III'IIO,;IOGHLIX bubmorexa HOK
’ 9 https://m.edsoo.ru/810cfleb
tei. IIpodgopueHTAlHOHHBII
KOMIIOHEHT.
17 KonTponbnas pabora no temam "Tena bubnnorexa [JOK

https://m.edsoo.ru/4a33a8ab



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

bubmuorexa [JOK

18 BekTop Ha III0CKOCTH U B IPOCTPAHCTBE https-//m.edsoo.ru/Scactc b
19 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB Bubamorexa LIOK
https://m.edsoo.ru/23f4f089
20 YMHOKXEHHE BEKTOpa Ha YUCJIIO bubmmorexa LIOK
https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o TpéM
21 HEKOMILJIAaHAPHBIM I]:eKTOI:EIl)M. ITpaBumno bubmorexa HOK
https://m.edsoo.ru/a28fd74e
napaJiesenumnena
Pemenne 3ama4d, CBI3aHHBIX C
22 HpI/IMeHeHI/IéIM IIpaBUJI IEUCTBUH C Brbmiorexa LIOK
https://m.edsoo.ru/5a827900
BEKTOpaMH
7 KoopanHatHO-BEKTOPHBIA METOI ITPU bubnnoreka [JOK
pEILIeHNY TeOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[IpsmMoyronbHas cucTeMa KOOpJHHAT B
24 H;)OCTP};HCTBG. Koopaunats! BpeIIiTOpa. bubnmorexa IOK
. https://m.edsoo.ru/48db7058
[Ipocreiiue 3aauu B KOOpJAMHATAX
75 VYron mexay Bektopamu. CKansipHOE bubnuorexa [JOK
MIPOU3BE/ICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mex1y IpsIMbIMU U bubnnorexka [HOK
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
7 KonrtponbHas pabora o Teme "BekTopbl bubnuorexa [IOK
Y KOOPJIMHATHI B TPOCTpaHCcTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenue, 0600mEeHNE U
73 cucreMmarusanus 3HaHui. OCHOBHEIE bu6mmorexa [IOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHU
29 [ToBTOpeHmEe, 0600IEHNE U bu6mmoreka [IOK



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

cucremarusanus 3HaHuii. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

https://m.edsoo.ru/078cd184

[ToBTOpeHUE, 0600IICHNE 1

bubmuorexa [JOK

30 cUcTeMaTHu3alvs 3HaHuK. 3a1auun 1 https://m.edsoo.rw/7491 efed
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
IToBTOpEeHue, 0600IICHNE U
31 CI/ICTeMpamsaum 31$Hm31. 3agaun 1 bubmorexa [OK
https://m.edsoo.ru/4dffda97
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1
1 cucteMaru3anus 3HaHuU. OCHOBHEIE 1 bu6mmoreka [IOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUH
33 HToroBasi KOHTpOJIbHASA paboTa 1 bubmorexa IOK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHue, 060061IEHNE 1 | bubnnorexka [JOK
CHCTEMAaTH3alUs 3HaHUH https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB 11O 34

INPOI'PAMME



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIIACC
Kox .
IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NpoBepsIeMOro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI CpeIHero o0mero o0pasoBanus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOYKA, IPSAMAas, INIOCKOCTb
75 IIpuMeHITh aKCHMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX IPU PELICHUU
. reOMEeTPUUYECKUX 3a/1a4
73 OnepupoBaTh NOHATUAMU: NAPAJLIEIBHOCTh U NEPIEHAUKYISAPHOCTh NPSMBIX U
' IIJIOCKOCTEN
74 KnaccuumupoBarh B3auMHOE pPAacIOIOKEHHE TNPSMBIX W IDIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMM: JBYTPAHHBIA Yroj, IpaHU JABYIPAaHHOIO YIJa, pe0po
7.5 JBYI'PAaHHOI'O YIVI4, JIMHEWHBIA YIroJ JBYI'PAaHHOIO YIUIa, TpajyCHas Mepa
IBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHHMK, BBINYKJIBIM M HEBBITYKJIBII
. MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHMKA, IPaBUIIbHBI MHOTOTPAHHUK
77 Pacrio3HaBaTh OCHOBHbIE BHUABl MHOTOTPAaHHUKOB (IHMpaMuja, MpU3MA,
' NPSIMOYTOJIBHBIN Mapasuienenumnes, Kyo)
KnaccudummpoBaTs MHOTOrpaHHUKH, BBIOWpasi OCHOBAHUS JJIs1 KJacCUpUKAITIU
7.8 (BBIMYKJIBIE M HEBBINMYKJIble MHOTOIPaHHHMKH, IMPABUIbHBIE MHOTOIPAaHHMKH,
MpsiIMble U HAKJIOHHBIE TPU3MBI, TapaUIeTIEITUIIEe/IbI)
7.9 OnepupoBarh MOHATHAMH: CEKYIas TNIOCKOCTh, CEY€HNE MHOTOTPaHHUKOB
710 OOBACHATh TNPUHIMIBI MOCTPOCHUS CEYEHHH MHOTOIPAaHHUKOB, HCHOIb3Ys
' METOJ, CIIEI0B
CTpouTh cedeHuss MHOTOIPAaHHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE)
7.11 IJIOCKHME YEPTEX U U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY,
CHU3Y
Pemrate 3a7aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEJIMUYMH 1O 00paslam WM
7.12 aNropuT™MaM, IPUMEHSS W3BECTHBIE AHAJIUTUYECKUE METOABl IIPU PELICHUU
CTaHJApPTHBIX MAaTEMAaTHYECKHUX 3a/Jad Ha BBIUMCICHHUE PACCTOSIHUM MEXIy




7.13

7.14

7.15

JBYMsI TOYKAMH, OT TOYKH [0 MNPSIMOH, OT TOYKH IO IUIOCKOCTH, MEXKIY

CKpCHIUMBAOIHUMHUCS ITPAMBIMHA

Pemarp 3amaun Ha HaxOXJAEHHE T€OMETPUUYECKUX BEIMYHMH [0 00pas3laMm WU
QIropuTMaM, MPUMEHSS W3BECTHBIC AHAIUTUYECKUE METOJbl IPU PELICHUU
CTaHJAPTHBIX MAaTE€MaTUYeCKMX 3aJa4 Ha BBIYMCICHHE YIJOB MEXKIY
CKPEILMBAOIIMMUCSA MPSIMBIMU, MEXIYy NpPSIMOM U IUIOCKOCTBIO, MEXITY
IJIOCKOCTSIMH, ABYTPAHHBIX YTJIOB

Boruncnsate 00BbEMBI M IIIOIIAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MPU3Ma,
nUpaMpia) ¢ TpUMEHEHHeM (OpMyJ, BBIYMCIATH COOTHOIICHHS MEXIY
IJIOUIAISIMU MTOBEPXHOCTEN, 00bEMAaMHU MOTO0OHBIX MHOTOIPAHHUKOB

OHepI/IpOBaTL IOHATHAMU: CHUMMCTPUA B IIPOCTPAHCTBC, HLCHTP, OCb H

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M ITUIOCKOCTh CHMMETPUHU (UTYPHI

7.16

7.17

7.18

H?:BJIGK&TB, Hp606pa3OBI>IBaTI) u HHTCPIPECTUPOBATH PIH(i)OpMaIII/IIO (0)
IMPOCTPAHCTBCHHBIX I'€COMCTPUYCCKUX (bI/II“yan, MMPpEACTABJICHHYIO Ha YCPTCIKaAX
" pUCYHKaAX

HpI/IMeHHTB TCOMCTPHUUCCKUC q)aKTLI A pCIICHUA CTCPCOMETPUYCCKHUX 3a14a4,
npeanojararomux HECKOJBbKO IMaroB peuIcHUsA, €CIW YCIOBUA HNPHUMCHCHUSA

3aJlaHbl B ABHOU (hopme

HpI/IMeH}ITB HpOCTefIHJPIe IporpaMMHBIC cpeacrTBa u QJICKTPOHHO-

KOMMYHHKAIMUOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a/1av

7.19

7.20

[IpuBOaUTE pHUMEpPHI MATEMATHYECKUX 3AKOHOMEPHOCTEN B IPUPOJIE U KU3HH,

pacnno3HaBaThb MPOABJICHUEC 3aKOHOB I€OMCTPHUU B UCKYCCTBE

[IpuMeHSATh TMOJydyeHHBbIE 3HAHWSA Ha MpPaAKTHKE: aHAIM3HPOBATh peajbHbIE
CUTyalldd W TNPHUMEHSTh HM3yYEHHBIE IMOHATHS B IpolLlecCe MOMCKA pPELICHUS
MaTeMaTHYecKu CQHOPMYIMPOBAHHOW MpPOOIEMbI, MOJEIUPOBATH pEalbHbIC
CUTyalldd Ha $S3bIKE TE€OMETPUH, HCCIEN0BaTh IOCTPOEHHBIE MOJEIN C
UCIOJIb30BAHUEM TE€OMETPUYECKHX MOHATHH M TeopeMm, ammapara anreopsl,
pelarh NpakTHYeCKHUe 3aJjaud, CBSI3aHHbIE C HAXOXKJIEHUEM TeOMETPHYECKHX

BCINYNH




11 KUIIACC

Kon IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTarTa
6 ['eomeTpus
OnepupoBaTh NOHITUSIMU: LIUIMHIPUYECKAsl TIOBEPXHOCTh, 00pa3yrolne
61 LWIMHJPUYECKON MOBEPXHOCTH, LMIUHAP, KOHMYECKAs IOBEPXHOCTb,
' oOpa3yroniye KOHMYECKONM  IOBEPXHOCTH, KOHYC, cdepuyeckas
IIOBEPXHOCTh
6.2 Pacnio3naBats Tena BpaieHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyUEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh MOHSATUSIMH: IIAPOBONM CETMEHT, OCHOBAaHHUE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHWE IIAPOBOTO CJOS, BHICOTA
[IApOBOTO CJIO0S, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI W IUIOIIAAM TOBEPXHOCTEH Tel BpalleHUs,
' re€OMETPHUECKUX TeJl C TPUMEHEHHEM (HOPMYJT
OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BIHCAaHHBIM B chepy u
6.7 OTHMCAHHBIN 0KOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJI0
BpallleHus
63 BbluMCHsATE COOTHOIIEHHS MEXIy IUIOWAAsMH [OBEpPXHOCTEH H
' 00BbEMaMU MOAOOHBIX TeI
6.9 N3o00paxaTth uzyyaemble GUTYPHl OT PYKH M C TMPUMEHEHUEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKHM U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHUS Tell
BpallleHus
W3BnekaTb, MHTEPIPETUPOBaTh M NPeoOpa3oBbIBATH HH(OPMAIHIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPeICTaBICHHYI Ha
YepTekax U pUCYHKaX
[TpumensTh TeoMeTpuueckue (akThl s PELUICHHUS CTEPEOMETPHUECKUX
6.12 3a/1a4, MPEANoJaraloluuX HECKOJbKO IIIaroB PEUIeHUs, €CIIA YCIOBHUS

MIPUMEHEHHUS 3a/I1aHbI B IBHOU popme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimonasaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICH$ITB, KakKuMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUKU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BEKTOp, MOAYJb BEKTOpaA, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroai MeExay  BCKTOpaMu, CKaJIIpHOC  HPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB U IIPOU3BEAECHHUE BEKTOpa Ha 4YMUCIIO, YroJl
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIaIbIBaTh BEKTOP MO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTb YPABHCHUECM B ,Z[eKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pematsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaX0XXIACHUC I'COMCTPUYCCKUX BCIUYHUH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh npoOCTEHIIME NPOrPAMMHBIE CPEICTBA M DIJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJIydeHHBIE 3HAHHWS Ha IPAKTHKE: AHAIW3UPOBATH
pealbHBIE CUTyallUd U NPUMEHATh H3Yy4YCHHBIE IOHATUSA B IIpOLECCE
MOMCKA pELIEHUs MaTeMaTHYecKd COPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUd Ha SA3BIKE N€OMETPUH, UCCIIEI0BAThH
ITIOCTPOEHHBIE MOJEIN C HCIIOJIIB30BAHUEM I€OMETPHUUYECKUX IOHATHHA H
TeopeM, armnapara anreOpbl, perars NpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaXOXKIACHUCM I'€COMCTPHUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

I'eomerpus

7.1

OcHOBHbBIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOSCHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIIEICTBUS U3 HUX

7.2

7.3

7.4

B3aumHoe  pacnosiokeHue ~ OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaIOLIUEcs,
napajulefibHble U CKpeluBaromuecs mnpsMeie. [lapamiensHOCTh MpPSMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: IapajielIbHbIE MpsiIMble B  IMPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MApAIJICNIbHOCTh MPSAMON M IIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YroJll MEXAY IMpsAMBIMM B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapauieIbHbIe MJIOCKOCTH, CBOWCTBA MapauIeNbHBIX
iockoctei. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYphI HAa IUIOCKOCTH: TETpa’p,

KY6, napajjieJICnuIic [, IoCTPOCHUC Ce4YeHH I

[lepneHAUKYIIPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHAMKYISIPHBIE MpPSIMbIE B
HpOCTpaHCTBe, HpSIMI)Ie napanneanme u HepHeHI[I/IKYJ'IflpHBIG K IINTIOCKOCTH, HpI/ISHaK
NEePHEHANKYISIPHOCTU MPSIMOM U MIIOCKOCTH, TEOPEMA O MPAMOUN MEePIEHIUKYIIPHOU
MJIOCKOCTH. YTJbl B TIPOCTPAHCTBE: YIroJl MEXAY TMPSAMOA M IUIOCKOCTHIO,
JIBYIPaHHBIA yroJ, JUHEHHBIM yroia AByrpaHHoro yria. llepneHaukynsp u
HAKJIOHHBIC: paCCTOﬂHI/IC OT TOYKH MO0 IINIOCKOCTH, paCCTOSIHI/IC oT HpSIMOfI o0
TUIOCKOCTH, MPOEKIHs (PUTyphl HAa TIOCKOCTh. [lepneHAuKyIIpHOCTh MIIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYISAPHOCTH  JBYX  Iockocre. Teopema o  Tpéx
NepHeHANKYISIpax

HOHS[TI/Ie MHOFOFpaHHI/IKa, OCHOBHBIC DJJICMCHTHI MHOFOFpaHHI/IKa, BI)IHYKJ'IBIC nu
HEBBINTYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[lpusma: n-yroibHas
HpI/ISMa, l"paHI/I U OCHOBAHUA HpI/ISMBI, HpHMaSI MU HAKJIOHHAasA HpI/ISMBI, 601{0133;1 nu
MOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenumnesn, npsMOYroibHbIA Hapaiesenunet
U ero cBorcTia. [Iupamuaa: n-yrojipHas nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M MOJIHAS TOBEPXHOCTh MUPAMUJbI, IPABHIbHAS M yCeu€HHAs MUpaMUa.

3IIeMEHTBI INpuU3Mbl MW IMHPaAMHUBL. HpaBI/IJ'II)HI)Ie MHOTI'OTpaHHUKH: IIOHATHUE




7.5

7.6

7.7

IIPaBWJIBHOTO MHOTOTpaHHMKA, MpaBWibHAs NpU3Ma M IpaBWIbHAsg INHUpaMHIA,
IpaBUiIbHAS TPEYroyibHAs MUpaMUa U NpaBUIIbHBIA TeTpasap, KyO. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKHU, HpﬂMOﬁ,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJaX, MapajlICJICIUIICaAax, IMPaBUIbHBIX

MHOTI'OI'PaHHHUKax

Brruncnenue 371€eMEHTOB MHOTOTPaHHHUKOB: pé&Opa, auaroHanu, yriel. [lnomans
OOKOBOM ITOBEPXHOCTH U IIOJHOM IIOBEPXHOCTU MPSAMOM HpPU3MBI, IUIOIIAJIb
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOH mpu3Mel. [1nomans 6okoBoi
MIOBEPXHOCTU M IIOBEPXHOCTH MPABWIBHON MNUpaMHIbl, TE€OpeMa O IUIOIIAIU

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHo1IeHu MCXKAY IuIomaasaMunu HOBerHOCTeﬁ,

00BpEMaMU TTOOOHBIX TEI

11 KJIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

I'eomerpus

[unuaapudeckasi MOBEPXHOCTh, 00pa3yIolie MUINHAPUIECKON MOBEPXHOCTH, OCh
HUATUHIPUYECKOW moBepxHOCTH. [lummHIp: ocHOBaHWS W OOKOBasi MOBEPXHOCTb,
oOpa3yrolas U oCh, IIIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

Konundeckast moBepXHOCTh, 00pa3yIole KOHMYECKOM MOBEPXHOCTH, OCh U BEPILIMHA
KOHMYECKOW TMoBepxHOCTU. KOHyC: OCHOBaHME W BepIIMHA, OOpa3yromas M OcCh,

ioniaab OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUEHHBIN KOHYyC: oOpasylolue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: neHTp, paauyc, Tuamerp, TUIOMAAb TTOBEPXHOCTH cdepbl. BzanMHoe
pacnosnoxeHue cdepbl U IMIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IUIoIaib
cdepbl

N300paxkeHune Ten BpallleHUs Ha MII0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCa
KoMOuHammu Tenm BpalleHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, OMUCAHHBIN
okoJio cdepsl, chepa, BiMcaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

[Tonstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIPHOTO TapayuieNienunea u ciaenctsust w3 He€. OOBEM IHIMHIpA,

KoHyca. O0bEM 11apa u mioumaab chepsl




[Tomobuble Tema B mpoctpaHcTBE. COOTHONICHUS  MEXKIY — IUIOIIAISIMHU

o7 MMOBEPXHOCTEH, 00BEMaMK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO M TMEPIEHIUKYISIPHO OCH), CEUEHHUS KOHYycCa
. (mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS 1I1apa
BekTop Ha miockocty W B IpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. Pemienne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbpHas cucreMa KoopAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpA.
6.10 [Ipocreitimne 3agaun B KOOpAWHATax. YTroa Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenmne YIJI0B MCXKAY MPAMBIMU W IIJIOCKOCTIAMMU.

KOOp,I[I/IHaTHO-BCKTOpHLIﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/la4




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3yJibTATAM OCBOEHHS
NpoBepsieMoro . .

OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBaHus
TpeOoBaHUs

Brnanenue meromaMu J10Ka3aTenbCTB, allOPUTMAMM PELICHUs 3a/1ad; YMEHUE
dopMynIHpOBaTE W ONEPUPOBATH MOHATUSMH: ONpEIeNCHHE, aKCHOMa,
TEeOopeMa, CIIEACTBUE, CBOWCTBO, HPU3HAK, JOKA3aTElIbCTBO, PaBHOCHIIBHBIE
(GOpMyIHpPOBKH; MPUMEHATh UX; yMeHue (opmynupoBarb oOpaTHOE W
IPOTUBOIOJIOXKHOE YTBEpXKJEHHE, MPUBOJIUTH IMPUMEPbl U KOHTPIPHUMEPHI,
UCII0JIb30BaTh METO/l MAaTEMAaTUYECKON MHIYKIMH; IPOBOAUTH JOKA3aTeJbHbIE
paccyXIeHHUs IpU PELIeHUH 3ajlady, OLCHMBAThH JIOTUYECKYIO IPaBUIBHOCTb
pacCcy X AeHH; yMEHUE ONEpUPOBATh MOHATUIMU: MHOKECTBO, [TOJAMHOXKECTBO,
olepalMyd  HaJ  MHOXECTBaMH; yMEHHE  HCIIOJIb30BaThb  TEOPETHKO-
MHO>KECTBEHHBIN amnmapar JUlsl OMMCAHUS peajbHbIX MPOLECCOB U SIBICHUN U
IpU pelIeHUH 3aJad, B TOM YHUCIIe U3 JAPYruX Y4eOHBIX IPEIMETOB; YMEHUE
ONepupoBaTh MOHATHSAMHU: Ipad, CBSI3HBIA rpad, aepeBo, LMKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3a7aBaTh U ONMCHIBATh Ipadbl Pa3lIM4YHBIMU CIIOCOOAMU;

MCIIOJIb30BaTh Tpadbl MPH PEIICHNUH 3aa4

YMeHue onepupoBaTh NOHATUAMHU: HaTypalIbHOE YHUCIIO, LIEI0E YACIIO, CTENECHb
C 1eablM I[IOKa3aTeleM, KOpPeHb HATypajJbHOW CTENEeHH, CTENeHb C
palMOHaJIbHBIM II0KA3aTeJEM, CTENEHb C JEHCTBUTEIBHBIM II0Ka3aTeleM,
Jorapu(m 4ucia, CUHYC, KOCHHYC U TaHI'€HC IPOU3BOJIBHOIO YUCIIA, OCTATOK
[0 MOAYJII0, PAalMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO, MHOXECTBA
HaTYpPaJIbHbBIX, UENbIX, pallMOHAJbHBIX, JEHCTBUTENbHBIX YHCEN; yMEHHE
UCITOJIb30BaTh MPHU3HAKU JEJIMMOCTH, HAUMEHbIIMH OOIMH JAe’auTens u
2 HauMeHblllee oOliee KpaTHOe, alropuT™M EBKIMAa HpH pelIeHdud 3ajad;
3HAKOMCTBO C Pa3jIMYHbIMM MO3ULHUOHHBIMU CHCTEMaMH CUUCIICHUS; YMEHHUE
BBIMIOJHATh BBIYKMCIEHUE 3HAUEHUH M TpeoOpa3oBaHUsl BBIPAKEHUH CO
CTeTIeHSIMH U Jorapudmamu, npeoOpa3oBaHUs APOOHO-pAlMOHATIBHBIX
BBIpQXXEHHI; yMEHHE ONepupoBaTh MOHATHSAMHU: IOCJIEIOBATEIbHOCTD,
apudMeTHuecKasi TMPOTPeccHsi, TreoMeTpUYecKass mporpeccusi, OECKOHEYHO
yObIBaroIas reoMeTpuyecKas MIPOrpeccusi; yMEHHE 3a/1aBaTh

MMOoCJICAOBATCIIBHOCTH, B TOM YHUCJIC C IOMOIIBIO PEKYPPCHTHBIX (I)OpMyJ'I;




YMEHUE OIEpUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO, CONPsHKEHHBIC
KOMIUIEKCHBIE YHCJIa, MOAYJb U apryMeHT KOMIUIEKCHOrO uyucia, (opma
3allUCH  KOMIUIEKCHBIX 4YHCel (TeoMeTpuYecKkas, TpPUTOHOMETpUUYECKas H
anreOpanyeckas); yMeTb MPOU3BOAUTH apUPMETHUYECKHE JIEHCTBUS C
KOMIUIEKCHBIMH ~ YHUCJIaMU; NPUBOAUTH  MPUMEPHl  HCIOJIb30BAHUSA
KOMIUIEKCHBIX YMCEJ; OIEepUpPOBaTh IMOHATHSAMU: Martpuma 2X2 u 3%3,

OMpCACIIMTCIIb MaTpPHUILIbI, I‘GOMCTpI/I‘{eCKI/If/’I CMBICJI OTIPCACIIMTECIIA

YMeHue omnepupoBaTh IMOHATHAMH: PALMOHAIBHBIC, HMpPpPALUOHAIbHBIC,
[OKa3aTebHbIC, CTENEHHble, JIorapu(MUUECKUe, TPUTOHOMETPUUECKUE
YPaBHEHUs U HEPABEHCTBA, UX CHUCTEMBI; YMEHHUE OIEPUPOBATH IOHATUSIMMU:
TOKAECTBO, TOXAECTBEHHOE Ipeo0pa3oBaHKue, YpaBHEHUE, HEPABEHCTBO,
CHUCTEMa yPaBHEHUN M HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHMI, HEPABEHCTB
U CHCTEM; YMEHHME PEIIaTh YPAaBHEHMs, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pa3JIMUHBIX IPUEMOB; peulaThb YPaBHEHUs, HEPABEHCTBA M CHCTEMBI C
[apaMeTpoM; IIPUMEHATh YPaBHEHUs, HEPABCHCTBA, UX CUCTEMBI JUUISl PELICHUs
MaTeMaTHYECKUX 33/a4 M 3a7ad U3 Pa3iIMYHBIX 00JIACTEeH HAYKH U peabHON

KHU3HHU

YMeHue onepupoBaTb  HNOHATUSAMM:  (GYHKUMSA, YETHOCTh  (PYHKIUH,
NEePUOANYHOCTh  (DYHKUIMH, OrPAaHUYEHHOCTb (PYHKIHMH, MOHOTOHHOCTH
GyHKIMH, 3KCTpeMyM (YHKIHMM, HauOoJsiblllee M HaUMEHbIIee 3HAueHUs
(GYHKIIMM Ha NPOMEXKYTKE, HENpepbiBHAs (QYHKIMS, acUMITOTHI TIpaduka
¢yHKUMU, TIepBas M BTOpass MPOU3BOAHAS (DYHKIUH, T€OMETPUUYECKHH U
(bu3nYecKui CMbBICI IPOU3BOJIHOMN, IEPBOOOPa3Hasl, ONpeACIEHHBIA HHTErPal;
YMEHHE HaXOAWUTh aCHUMNTOTHl Trpaduka (YyHKIMHM; YMEHHE BBIYHUCIATH
IIPOM3BOJHBIE CYMMBbI, MPOU3BEIEHUS, YACTHOIO MU KOMIO3MIMH (YHKIH,
HaXOJUTh YpaBHEHUE KacaTeldbHOM K rpaduKky (QyHKUUH; YMEHHE HaXOAWUThb
IIPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUI; YMEHHE UCIIOIb30BaTh MPOU3BOIHYIO
JUIS  WCCIIeAOBaHUS (YHKUMH, HAaXOAUTh HAWOOJbIIME W HAMMEHBIINE
3HaYeHUs] (QYHKIMHA; CTPOUTh TpapuKh MHOTOUYIEHOB C HCIIOJIb30BAaHHEM
anmapara MaTEeMaTHMYeCKOrO aHaliNu3a; NPHUMEHATh IPOU3BOJIHYIO  AJIA
HAXO0X/IEHNS HAWIYYIlEro peuieHus B MPUKJIAJHbIX, B TOM YHCJIE COIHAIbHO-
HKOHOMHMUECKUX M (PU3MYECKHX 3a/1a4ax; HaXOAMUTh IUIOMaad U 00bEMBI (HUry
C TOMOINbIO  HHTErpajga; MPUBOAUTH  MPUMEpPhl  MaTeMaTHYEeCKOro

MOJICIIMPOBAHMS ¢ TOMOIIBIO AU PepeHIInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: Tpaduk (QYHKIMH, oOpaTHas (QYHKIIHS,

KOMIO3UIUS (GYHKUWH, JuHeHHas (yHKOMS, KBagpaTU4Has (yHKIHA,




pauvoHanmbHas  (QYHKIMSA, CTEHEeHHas (YyHKIUSA, TPUTOHOMETPUYECKUE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETpHYECKHE (YHKIMH, IOKa3aTelbHas W
Jorapudmuueckas GyHKIUN; YMEHUE CTPOUTH TpadUKu U3yUYEHHBIX (PYHKIHUH,
BBINIOJHATH NIPeoOpa3zoBaHust rpauKoB QyHKIMH, HCIIOIB30BATh TPAYUKH IS
U3yYeHHUs] TPOIECCOB W 3aBHCUMOCTEH, NpU pelIeHHH 3a7ady U3 JAPYTHX
y4eOHBIX TIPEIMETOB W 3aJad W3 peajbHOM >KHW3HHU; BBIpakaTth (Gopmyramu
3aBHCUMOCTH MEXJy BEJIMYMHAMHU; HCIIONb30BaTh CBOMCTBA M TpaduKu
GyHKIMIA A pelieHus ypaBHEHHH, HEPAaBEHCTB M 3a7ad C IapaMeTpaMH;
n300paxkaTb Ha KOOPJAMHATHOW IUIOCKOCTH MHOJKECTBA PEIICHUN YpaBHEHUI,

HEPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 33/1a4U Pa3HBIX TUIIOB (B TOM YHCIIE HA MPOILIEHTHI,
JIOJIM ¥ 4YacTH, Ha JBID)KEHHE, paboTy, CTOMMOCTh TOBApOB M YCIIYT, HaJIOTH,
3ajaud U3 O0O0JacTU YIpaBlIEHUS JMYHBIMH M CEMEWHBIMH (UHAHCAMH);
COCTaBJISITh BBIPAKEHUS, YPAaBHEHUSI, HEPABEHCTBA U MX CHUCTEMBI MO YCIOBUIO
3aJ]a4uM, UCCIIEIOBATh MOTYYEHHOE PEUICHHEe U OIEHUBATh MPaBIONOJ00HOCTh
pe3yJabTaTOB; YMEHHE MOJCIHMPOBATh peajbHbIE CUTyalldd Ha S3bIKE
MaTeMaTHKH; COCTABIIAThH BhIPAKECHHUsI, yPABHEHHUSI, HEPABEHCTBA M UX CUCTEMBI
[0 YCJIOBHIO 33/1a4H, UCCIIE0BaTh MNOCTPOCHHBIE MOJEIU C MCIOJIb30BAaHUEM

anmapara ajireOpbl, HHTEPIPETUPOBATH MOJyUYEHHbIH pe3ybTaT

YMeHue omnepupoBaTh MOHSATHUSAMHU: CpefHee apuMeTHUecKoe, MeauaHa,
HauOoJiblllee W HAWMMEHbBIEe 3HAYEHUs, pa3Max, JUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE W3BJIEeKaTh, HHTEPIPETUPOBATH
uH(opMaIno, MPENCTAaBIEHHYI0 B TaO/lMIaxXx, Ha JguUarpaMmmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBAa pEANBHBIX IPOLIECCOB W SIBICHUH; MPEICTaBIATh
“H(OpPMAIIHIO C TOMOIIBIO TAOJIUI] U JUATPAMM; UCCIIEI0BATh CTATHCTHYECKUE
JaHHBIE, B TOM YHCJE C MPUMEHEHHEM TpaduueCcKuX METOAOB M DJIEKTPOHHBIX
CPEICTB; rpaduueckd HccIeoBaTh COBMECTHBIE HAONIOEHUS C MOMOIIbIO

AuarpaMm pacCCruBaHus U JIMHEMHOMN perpeccun

YMeHue onepupoBaTh MOHATUSMU: CIyYalHBIA OMBIT U ClIy4ailHOe cOObITHE,
BEPOSITHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpapUUeCKHX METO0B; MPUMEHSATh (POPMYJIBI CIOKEHHUS U
YMHOXXEHUSI BepoATHOCTeH, (opMyly TOJHOH BEpOATHOCTH, (opMyiy
bepnymiu, xomOuHatopHble (GaxThl U (OPMYIIbI; OLEHUBATH BEPOSTHOCTU
peasbHBIX COOBITHI; YMEHHE ONEepUpOBaTh MOHATUAMM: CIIydaifHasi BeJIHMYUHA,
pacrpezieieHue BEpOsITHOCTEH, MaTeMaTH4ecKoe OXHJaHue, IucIepcus |

CTaHJAPTHOE OTKJIOHEHHUE CIy4ailiHOW BEIHMUYMHBI, (GYHKLIUU pACHpEAeTCHUs U




IJIOTHOCTU PaBHOMEPHOTO, MTOKA3aTEIBHOIO U HOPMAJIBHOI'O PACIPEIEICHUN;
YMEHHME HCIIOJIB30BAaTh CBOMCTBA M3YYEHHBIX DPACHPENCICHUM I pPELICHUS
3a]a4; 3HAKOMCTBO C TIOHATHUSIMH: 3aKOH OOJBIIMX YHCET, METOJbI
BbIOOPOYHBIX HCCIIEOBAaHUM; yMEHHE MPHUBOJUTH IPUMEPbI MPOSBICHUSA
3aKoHa OOJIBIIMX YHUCEN B NMPHUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSAX; YMECHHE
OIIEpUPOBATH NOHATUAMMU: COUYETAHUE, IEPECTAHOBKA, YUCIIO COYETAHUN, YACIIO
NepecTaHoBOK; OMHOM HpI0TOHA; yMeHHEe NPUMEHITh KOMOMHATOPHBIE (aKThI
U PacCy>KIEHUs I PELICHHWs 3a/1ay; OLEHUBATh BEPOATHOCTU pPeaabHBIX
COOBITHI; COCTaBJISATb BEPOATHOCTHYIO MOJEIb M HHTEPIPETUPOBATH

MOJTy4YEHHBIN pe3ynbTar

YMeHue onepupoBarh NOHATUAMHU: TOYKA, IIPsiMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA yTJIa, IUIOCKUMI YroJl, ABYTPAHHBIN YroJl, TPEXIPAHHbBIN
yTOJI, CKPEIIMBAIOIIKECS NPSMbIE, NMAPAILIEIBHOCTh U NEPIEHANUKYISPHOCTD
IPSAMBIX M IUIOCKOCTEH, yTrOod MEXAYy IpsSMBIMH, YOl MEXAy HOpsMON U
IUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSMM, PACCTOSHUE OT TOUKH /10 IJIOCKOCTH,
paccTositHue MEXIYy MNPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSAMHU; YMEHHE
UCMOJb30BaTh IPU pPELICHUHM 3aJad H3ydyeHHble (AaKTbl M  TEOpEeMbl
IUIAHUMETPUM; YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY’KAIOILEr0 MUDA;
CTPOUTHh MATEMATUYECKUE MOJEIU C IOMOILBI I'€OMETPUYECKUX IOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3AHHLIC C HUMHU NPAKTUYCCKUEC 3aJa9n
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIAAb (Urypel, 00bEM (QUrypsl,
MHOTOT'PaHHMK, NMPaBHJIbHBIH MHOTOIpaHHMK, C€YEHHE MHOTOTPaHHHKa, KYO,
napajulefienunes, npusMma, nupamunaa, ¢urypa U IMOBEPXHOCTb BpAIICHMUS,
IWIMHAP, KOHYC, Iap, cdepa, miom@anb cdepsl, IMIIOLIAAL MOBEPXHOCTU
NUPAMUJIBI, TPU3MBI, KOHycCa, LWIMHIpa, O00bEM Ky0a, MPsSMOYTrOJIbHOIO
napajuleJenune1a, TUpaMusl, IPU3MBI, LWIKHIPA, KOHYca, 11apa, pa3BEPTKa
MOBEPXHOCTH, CEYEHMs] KOHyca UM LWIMHJApA, MapajulelibHble OCH WIH
OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromascs cdepsl, LWIMHIPA,
KOHyCa; yMEHHE CTpPOMTb CEUYEeHHE MHOTOTpaHHHKa, H300paxkarhb
MHOT'OT'PaHHHKH, (PUTYPbI ¥ IOBEPXHOCTH BPAIICHUS, X CEYCHHUS, B TOM YHUCIIE
C TIOMOIIBIO JJIEKTPOHHBIX CPEJACTB; YMEHHME NPHUMEHATH CBOICTBa
reOMETPUYECKUX (QUryp, CaMOCTOSATENBHO (OPMYIUPOBATH ONpPEAEICHUs
U3y4aeMbIX (Uryp, BBLIBUTaTh THUIOTE3bl O CBOWCTBAX M IpU3HAKaX
reoMeTpruuecKkux Quryp, OOOCHOBBIBATH WJIM OINPOBEPraTh UX; YMEHHE
MPOBOAMUTH KJIaCCUPUKAIUIO (UTYp MO pa3Iu4HbIM INPU3HAKAM, BBITOJIHATH

HCO6XO,[[I/IMLIC AOIOJHHUTCIBHBIC ITIOCTPOCHUSA
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YMeHue OIICPpHUPOBATH MOHATHAMU: ABUKCHUC B IIPOCTPAHCTBE, HapaHHeHBHBIﬁ
NEPEeHOC, CHUMMETpPUST Ha IUIOCKOCTH M B  MPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue MoJ00Hs, MOA00HBIE (PUTYpBI; YMEHHUE Paclio3HABaTh PaBHBIC
U TOA00HBIE (QUTypBl, B TOM YHCIEC B IMPHPOJIE, UCKYCCTBE, ApXHTEKTYypE;
HCIIOJIB30BATh I'COMCTPUYCCKHUEC OTHOLICHUA IPpU PCIICHUU 3a4ad; HAXOJAUTb
reOMETPUYCCKUE BEIMYUHBI (JIJIMHA, YTOJI, IUIOIAAb, 00BEM) MPHU PEUICHUU
3aJa4 M3 JAPYTrUX Y4eOHBIX NPEAMETOB M W3 pealbHOW JKU3HHU; YMEHHE
BBIYUCIISITh TEOMETPUYECKHE BEIMYUHBI (JUTMHA, YTOJI, IUIOMAAb, OOBEM,
IUIOINAAb MOBEPXHOCTH), UCIIONb3Ysl M3y4YeHHbIE (OPMYJIBI U METOMBI, B TOM
Ypciie: TUIOHIAb IIOBEPXHOCTH IUPAMHIIBI, TMPHU3MbBI, KOHyCa, IHJIHHIPA,
IOIaab Cheprl; 00bEM Ky0Oa, MPSIMOYTOJIBHOTO MapajuIeIeuIe/Ia, TUPaMUJIb,
NpU3MBI, HWIMHAPA, KOHYCA, Iapa; YMEHHE HAXOIUTh OTHOIICHHE O0BEMOB

noJ00HBIX puryp

12
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VYmMmenune ONCprUpOBaTh IMOHATHAMHU: MPAMOYTOJIbHAsA CHUCTEMA KOOPAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJMHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpA HA YKCJIO, PA3JIOKEHHE BEKTOPA Mo 0a3ucy, CKaJIspHOES
NPOM3BEACHNE, BEKTOPHOE MPOM3BEACHUE, YIOJI MEXIy BEKTOPAMHU; YMCHHE
HUCITIOJIB30BAaTh BeKTOpHBIﬁ n KOOpI[I/IHaTHI)If/'I METO/ JJIA peICHUA

TCOMETPHUYCCKUX 3aaY U 3a0a9 APYTUX y‘le6HBIX npeaMeToOB

YMenue BLIGI/IpaTB HO,HXOI[SIIJ_[I/II\/’I METOL JId PCHICHUA 3adavu; IMOHUMAHUC
3HAYUMOCTU MATCMATUKHW B H3YUYCHUU TIPUPOJHBIX U O6HI€CTB€HHI)IX
nponeccos " HBHGHI/Iﬁ; YMCHHUC PpaCllO3HABATh IIPOSABJICHUEC 3dKOHOB
MAaTC€MAaTUKH B HCKYCCTBC, YMCHUC IMPHUBOJUTH HNPUMEPLI MATEMATHYCCKUX

OTKPBITHHA POCCUICKON U MUPOBOM MaTeMaTUYECKOU HAyKH




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Uucna v BBIYUCICHUS
1.1 Harypanbnblie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCEeT
15 Panmonanbhple  uucina. OOBIKHOBEHHBIE UM JECATUYHBIE JpPOOM, IPOLEHTHI,
. OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 ApudMeTniecknii KOpeHb HaTypalbHOU cTemneHd. JledcTBHsl ¢ apuMETHICCKUMHU
' KOPHSMH HaTypaJbHOU CTEIICHU
14 Crenens ¢ nenslM nokasarenaeM. CTENeHb ¢ pallMOHAJIBHBIM IOKa3aTesieM. CBolcTBa
. CTEIEeHU
s CHHyC, KOCHMHYC W TAaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOI0 apryMeHTa
1.6 Jlorapudm uucna. [lecaTuynpie U HATypaJbHbBIE JOTapUPMBbI
JlelicTBUTENbHBIC YKcha. Apu(pMETHUECKIE ONEPALUU C ICHCTBUTEIBHBIMIA YUCIIAMH.
1.7 [TpubnnxEHHbBIE BBIYMCICHUS, NTPaBUIa OKPYIJICHUS, IPUKUIKA U OLIEHKA pe3yJibTara
BBIYMCIICHUI
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommuiekcHele uncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANIbHBIE YPaBHEHUS
2.2 HppanmnonaibHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHbIe HEPAaBEHCTBA
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MNOACHUTEJIBHAS 3AIINCKA.
YUYEBHBIN KYPC «BEPOATHOCTD 1 CTATUCTHUKA». 10-11 KJIACCBHI.

Pabouast mporpamma y4eOHOTrO Kypca «BeposTHOCT U cTaTUCTHKa» 0a30BOTO YPOBHS JIJIs
obOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepanbHOr0 TOCYIAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHIApPTa CpeIHero oomero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHUH, MPEIBIBIIEMBIX K MAaTEMAaTHYECKOMY OOpa30BaHUIO, W TPAJAUIUN
poccuiickoro o0Opa3oBaHusi. Peanmu3zaiusi mporpaMMbl 00€CICUMBAET OBJIAJICHUE KITFOUEBBIMU
KOMIIETCHITMSIMH, COCTABJISIONIMMEI OCHOBY IS CAMOPA3BUTHUSL M HEMPEPHIBHOTO 0Opa3oBaHUS,
[[EJIOCTHOCTh  OOMICKYJIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEILHOTO PAa3BUTUS JIMYHOCTHU
oOyyJaronuxcs.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

YueOHbIi Kypc «BeposSTHOCTh M CTATUCTHKA» 0a30BOTO YPOBHSI SIBJISICTCS TTPOJAOJDKCHHEM
U Pa3BUTUEM OJHOMMEHHOTO Y4YeOHOTrO Kypca 0a30BOro YpOBHs OCHOBHOH mikoiibl. Kypc
npeaHazHayeH sl GopMUpOBaHUS Y OOYYAIOMIMXCS CTATUCTUYECKON KYyJIbTYypbl U TTOHUMAaHUS
pOJII/I TCOpI/II/I BepOﬂTHOCTCﬁ KaK MAaTeMaTnu4dcCKOIro I/IHCTPYMCHTB. JJIA I/I3y‘-IeHI/I$[ C.Hy‘laf/'IHI)IX
COOBITHI, BeMMYMH W TporeccoB. llpu wu3ydeHMH Kypca o00OTalarTCs IMPEACTABICHUS
YUYaIIUXCS O METOJIaX UCCIIECIOBaHHUS U3MEHUMBOTO MHPA, Pa3BUBACTCS MOHUMAHUE 3HAYMMOCTH
n O6IIIHOCTI/I MATEMATHUYCCKUX MCTOAOB IIO3HAHHA KaK HGOT'I)GMJ'IGMOI\/JI qacTu COBpeMeHHOFO
€CTECTBCHHO-HAYYHOT'O MUPOBO33PCHUSL.

CogepxaHue Kypca HampaBlIeHO Ha 3aKpeIUIeHHe 3HAaHWi, MOJYYEHHBIX MPU WU3YYCHUU
Kypca OCHOBHOM IIKOJBl M Ha pa3BUTHE NPEJCTABICHUNH O CIy4ailHBIX BENIWYMHAX U
B3aMMOCBS3SIX MEXIY HHUMH Ha BaXHBIX NpUMEpaX, CIOKEThl KOTOPBIX MOYEPHHYTHI H3
OKPYXKAaroIIero MUpa.

B cooTBercTBUUM ¢ yKa3zaHHBIMHU IIEJIIMU B CTPYKType yueOHoro kypca «BepostTHOCTh 1
CTaTHCTHUKA» CpeJHel IIKoIbl Ha 0a30BOM YpOBHE BBIJIEICHBI CIEAYIOIIUE OCHOBHBIE
conepkatenbHble TUHUM: «CiydaiiHble COOBITHS M BEpOSTHOCTUY», «ClyuyailHble BETUYHHBI U
3aKOH OOIBIINX YHUCET.

BamHy}o qacCThb Kypca 3aHUMACT I/I3y‘I€HI/Ie FGOMeTpI/I‘-IeCKOFO nu 6I/IHOMI/IaJ'H)HOFO
pacmpefieieHuii M 3HAKOMCTBO C HX HEMPEepPhIBHBIMU aHAJIOTaMHd — TIOKa3aTeNbHBIM U
HOpPMAaJTbHBIM pacIipeieICHUSIMH.

Copnepxanne nuHUU «CiydaliHble COOBITHS U BEPOSITHOCTH» CIY>)KUT OCHOBOW ISt
dbopMHUpOBaHMS TIPEACTABJICHHH O pPacTHpe/eIeHUH BEPOATHOCTEH MEXIy 3HAUYCHUSIMHU
CIIy4aifHBIX BEJIMYUH, a TAaKXKe ATa JIMHUA HE0OX0AUMa Kak 0aza JJIs M3y4eHUs 3aKOHA OOJBIINX
yricen — (yHAaMEHTAIBHOTO 3aKOHA, JCUCTBYIOIIETO B MPUPOIEC U OOIIECTBE U WMEIOIIETO
MaTematndeckyro  Gopmamusanuto. Cam  3akOH  OOJBINIMX  YHCEN  MpejJiaracTcs B
03HaKOMHTeHBHOﬁ (1)0pMe C MUHUMAJIbHBIM HUCIIOJIB30BAHUECM MATEMATHYCCKOT'O Q)OpMaIII/ISMa.

Tewmbl, CBsI3aHHBIE C HEMPEPHIBHBIMU CITYYailHBIMU BETMYMHAMH, aKIIEHTUPYIOT BHUMaHUE
[IKOJIbHUKOB Ha OMHCAHMM W W3YYCHHH CIy4YallHBIX SBJICHHH C TMOMOIIBI0 HEMPEPHIBHBIX
¢bysakuii. OCHOBHOE BHUMaHHE yAEJsSeTCs M0Ka3aTeIbHOMY U HOPMAJIbHOMY paclpeesieHUsIM,
IpPH  3TOM MPEAINONIAracTcsl O3HAKOMHUTEIbHOS W3yYCeHHE Marephaia 0e3 JI0Ka3aTelbhCTB
MPUMEHSIEMBIX (DaKTOB.



MECTO KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue xypca «BeposTHOCTh M CTaTHCTHKa» Ha 0a30BOM ypoBHE OTBOIUTCS | 4ac B
HEJIEII0 B TEUCHHE KaXKA0ro rojia 00y4yeHus, Bcero 68 yueOHbIX 4acoB.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBieHrne AaHHBIX C MOMOUIbIO Tabuui U auarpamm. CpenHee apupMETHUYECKOE,
MenuaHa, HauOoJblllee W HaWMEHbIIEe 3HAYCHHs, pa3MaxX, JUCIEpPCHs H CTaHAapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyyaiiHble 3KCIIEPUMEHTHI (OIBITHI) U CIy4yaiHble COOBITHS. DJIeMEHTapHbIE COOBITUS
(ucxonpl). BeposiTHOCTh ciy4yaiiHOrO COOBITHS. BIM30CTh 4acTOTHI M BEPOSITHOCTH COOBITHH.
CrnyyaiiHble OIBITBI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU. BeposiTHocTH cOOBITHI
B OIIBITAaX C PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMH COOBITUSAMHU.

Ornepanuu HaJl COOBITHSIMU: TEpecedeHue, 00bEeINHEHUE, MPOTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyia ClI0KEeHUs BEPOATHOCTEM.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOSITHOCTEH. JlepeBO CIly4yallHOIO HKCIIEpUMEHTA.
®dopmyra nojaHoM BeposTHOCTU. He3aBucruMbie COOBITHSI.

KomOunaropHoe npaBuiio ymHoxkeHus. [lepectaHoBku u (akTopuan. Uucnao coyeTaHui.
Tpeyronbuuk [lackans. @opmyna 6bunoma HproToHa.

bunapHblii ciyyaiiHblil ONBIT (MCTIBITAHKE), YCIIeX U Heynada. He3aBucuMble HCTIBITaHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUN A0 mepBoro ycmexa. Cepus HE3aBUCHUMBIX HCIBITAHUN
bepnymn.

CnyuvaitHass BenuuuHa. Pacnpenenenue BeposiTHOcTed. Jlmarpamma pacrpesesieHus.
[Tpumepsl pacnpeenieHui, B TOM 4HCIIe, FEOMETPUUECKOe U OMHOMMAIIBHOE.

11 KUIIACC

UucioBble  XapaKTEPUCTHUKUA  CIyYalHBIX BEJIIMYMH: MATEMAaTHYECKOE OXKUJAHUE,
JUCIIEPCHUS U CTAHIAPTHOE OTKJIOHEHHE. [IpuMepbl mpuMeHeHns MaTeMaTUYECKOTO 0KUIaHMs, B
TOM 4YHCIIe B 3ajJayaX U3 TOBCEIHEBHON »W3HU. MaremaTHdeckoe OXHUJaHue OWHapHOU
CIy4YailHOM  BEJIMYMHBI. MaremaTH4yecKoe OXHUJAHUE CYMMbl  CIIyYalHBIX  BEJIMYHH.
MareMaTrnyeckoe OKHUIaHUE U JTUCTIEPCHS TEOMETPUIECKOTO M OMHOMHAIILHOTO pacipeieIeHUH.

3akoH OOJIBIIMX YUCEN U €ro poJib B HayKe, MpHpojae U obimiecTBe. BoiOopouHbIit MeTO
HICCIIENOBAHUMN.

[Ipumepsl HENPEpBIBHBIX CAyYalHbIX BEIWMYMH. [IOHSATHE O MIOTHOCTH pacHpeiesIeHHUs.
3ajmauu, TOPUBOASAIIME K HOpPMalbHOMY pacrpezaeineHuto. [loHstue o HoOpMaabHOM
pacrpeIeneHuH.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3yIOTCA:

I'paxxnanckoe BocnuTanmue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHN, NpPOIEIyp TIpPakJaHCKOro oO0IIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBaTh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMHU M Ha3HAYEHUEM.

ITaTpuoTH4eckoe BOCIMTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAKEHUS K IPOILIOMY
U HACTOALIEMY pOCCUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YECKOW WIKOJIbI, K HCIIOJIb30BAaHUIO 3THUX
JOCTH)KEHUH B IPYyTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOWYIMBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

JCTETUYECKUM  OTHOLIEHWEM K  MHpYy, BKIIOYas OCTETHKY  MaTeMaTU4eCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyX AeHUH; BOCIPUMMYHBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUI0B UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHs MpPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LEHHOCTU TPYJO0JIIOOUS; UHTEPECOM K DPA3IUYHBIM
chepam npodhecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyylei mpodeccuu U peasn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHMUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pElIeHNN IPAKTUYECKUX 33/1a4 MaTeMaTHUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYyJIbTYpbl, MOHUMAHHEM BIHSHUS COLMAIBHO-
HSKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOJHOW M COLMAIBbHOM Cpeibl, OCO3HAHUEM
JI00aMbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTalued Ha  I[pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN Ui pelIeHHs 3a/ad B 00JIaCTH OKPYXKAIOLIEH cpeibl, MIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUM AJIs1 OKPYIKAIOIIEH CpPeIbl.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH M OOLIECTBEHHON MPAKTHKH, TOHUMaHUEM MaTeMaTHUYecKOW HayKu Kak chepsl
YeJIOBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTeMaTU4YECKOW KyJIbTYpPOH KAaK CPEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOCKTHYIO M  HCCIENOBATEIBCKYIO JIEATEIbHOCTD
WHAUBUYAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI y4eOHOTO TpeameTa « MaTemMaTukay
XapaKTepU3yIOTCSl ~ OBNQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OeliCBUAMY, — YHUBEPCANbHLIMU — pPecyIsimUeHbIMU
oelicmseusmu.

1) Yuusepcanvuvie nosnasamensusie oeticmsus, obecnewusaiom gopmuposanue 6a306vix
KOZHUMUBHBIX NPOYECCo8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble Jioruueckue eiicTBUA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXIY MOHATUAMH; (HOPMYIUPOBATH OMpEIENICHUs TMOHATHU;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JIJIsl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHHHMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHULaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,

® BBIABIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpEAiaratb KPUTEPHH IJS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JICTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;

® [POBOJUTH CAMOCTOSTEIILHO JOKA3aTeIbCTBA MATEMATHUYCCKUX YTBEPKIACHHUH (TIPSMBIC
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY KJICHHUS U BBIBOJIBL;

e BBIOMpaTh CcrocoO pemieHuss y4eOHOH 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelIeHus, BEIOUpaTh HAHOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBarejbCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMyIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, aPTyMEHTHUPOBATh CBOKO TIO3HIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE II0
YCTQHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOT0 OOBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CaMOCTOSATENbHO (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJIBI 1O  pe3yjbTaTaMm
MpOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYyUYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIIICHMIA;



® IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAKIKE BBIABUIaTh IIPEIITOJIOKECHUS
0 €ro pa3sBUTUU B HOBBIX yCIIOBUSX.

Paborta ¢ unopmanmeii:

e BBUIBIATH AePUUIMTH UHPOPMALIUH, TAHHBIX, HEOOXOIUMBIX JUISI OTBETa HA BOIPOC U
JUIsl pELIEHUs 3a]1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

® CTPYKTYpHpOBaTh HH(POPMALMIO, TMPEACTaBIATH €€ B  pa3IMuyHbIX (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaThb HAJEKHOCTh HMH(POPMALMM 110 CaMOCTOSITEIbHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) VHusepcanvHvle KOMMyHUKamueHwle Oelicmsus, obecnedusaom c@opmuposaHHocmy

COYUATIbHBIX HABLIKOG 00YUAIOUJUXCAL.

O0menue:

e BOCIPUHHMMAThH U (OPMYJIMPOBATH CYXkJIEHHUS B COOTBETCTBUU C YCIOBUSAMHU U LEISAMU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PELICHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIyYEHHBIN PE3yJIbTaT;

e B X0J€ 0OCYX/IEHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIAaEMOM TeMBbI, POOIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEH, HAICJIECHHbIE HAa IIOUCK pPELICHUs;
COMOCTABJISITh CBOU CYXKJIEHUS C CYXICHMSIMHM JIpYTMX YYaCTHUKOB JHUaJora,
oOHapy’KUBaTh Pa3IMuue U CXOJCTBO MO3ULMIL; B KOPPEKTHOH dopme GpopMyIHpoBaTh
pa3HOrIacHsi, CBOM BO3PAKEHUS;

® [IPEACTaBIATH PE3YJbTaThl PEIIEHUS 3a7aud, YKCIIEPUMEHTa, UCCIEIOBAHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € y4€TOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBoO:

e [IOHMMaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAWBUAYAJIbHOW pabOTHI
OpU pelleHWH Y4YeOHbIX 3aJay; MPUHUMATh LEeldb COBMECTHOW JESTEeNbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbl PadoT,
JIOTOBAapMUBAThCS, OOCYXKJaTh MpOLECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJIEH;

® y4acTBOBAaTh B IPYNIOBBIX popmax padboThl (00CykA€HUS, OOMEH MHEHHI, «MO3TOBbIE
HITYPMb» U HWHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JNENCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJa B 001U
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Yuusepcanvuvie pecynamuensie oeiicmeus, obecneuusarom Gopmuposanue cCmvlcio8bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM pElIeHHs 3a/auyd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PEUIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb:



e BIAJCTh HABBIKAMM I103HABATEIbHONW pedieKcud Kak OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToOB; BJaJeTh CrHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yJibTaTa pPELIEHUS MaTeMaTHYeCKON
3a/1a4i;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, MAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCJIOBUAM, OOBSCHATH HPUYUHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KUIACC

Uurtarh U CTPOUTH TAOJIULIBI U JUATPAMMBI.

OnepupoBaTb MOHATUSIMHM: cpelHee apudmeTHdeckoe, MenuaHa, HauOoJblIee,
HauMEHbIIIEE 3HaYCHHE, Pa3MaxX MacCUBa YACIOBBIX JTAHHBIX.

OnepupoBaTh MNOHATUSAMU: CIy4YalHbIA AKCHEPUMEHT (OMNBIT) U CiydailHoe coObITHE,
DIIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIM MCXOJ) CIyYalHOTO OMBITa; HAXOJUTHh BEPOATHOCTH B
OMBITaX C PABHOBO3MOXKHBIMU CJIy4allHBIMU COOBITHUSIMH, HaXOAUTh U CPAaBHUBATh BEPOSATHOCTH
COOBITHI B U3YUYEHHBIX CIy4YalHBIX 3KCIIEPUMEHTAX.

Haxomute u ¢opmynupoBath COOBITHS: MEpecedyeHrue M 0ObEIMHEHUE JaHHBIX COOBITHIA,
coObITHE, MPOTHBOIOJIOXKHOE JIaHHOMY COOBITHIO; IOJIb30BAaThCS AMarpaMmamu Oinepa u
(bopMyII0# CIIOKEHHsI BEPOATHOCTEH MpH peLIeHnH 3aay.

OnepupoBaTh MOHATHSAMHU: YCIIOBHasi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOATHOCTH C TOMOUIbIO MPaBUJIa YMHOKEHHUS, C TIOMOILBIO JIEpEeBa CIy4YailHOro OMbITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PELLICHUH 3a/a4.

OnepupoBaTh NOHATUSIMM: HCIBITAHUE, HE3aBHUCHMBIE HCIBITAHUSA, CEPUS HCIBITAHWUH,
ycrex M HeyJauya; HaXOJUTh BEPOSTHOCTH COOBITHUH B CEpUM HE3aBUCHUMBIX HCHBITAaHUH 10
MEPBOIo yClexa; HaXOJAUTh BEPOSITHOCTH COOBITUI B cepuu HcnbTaHuil bepryu.

OnepupoBaTh MOHATHSAMM: Cily4ailHass BEJIWYMHA, pacCHpEleNeHUe BEpOSTHOCTEH,
Juarpamma pacipeeneHus.

11 KJIACC

CpaBHHMBaTh BEPOSITHOCTH 3HAYECHUM CIy4yalHOM BEIMYMHBI MO PACHpPENENICHUI0 WUIU C
MOMOILIBIO AHArpaMM.

OnepupoBaTh TOHATHEM MAaTEMAaTHUYECKOTO OXHUIAHUS;, TPHUBOAWTH MPUMEPHI, Kak
MPUMEHSETCS MAaTeMaTHYEeCKOE OXHUIAAHUE CIIyJailHOW BEIMYMHBI HAaXOJIUTh MaTEMaTUYECKOe
0’KHMJIaHHE 110 JaHHOMY paclpeIeICHUIO.

HmeTh mpecTaBieHre O 3aKOHE OOJBIINX YHCE.

NmeTh npeacTaBieHne 0 HOPMAIBHOM pacIpeeICHUH.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  MpakTmscckume (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 [IpencraBienue qJaHHBIX U ONUCATEIbHAS 4 bubnnorexa [JOK
CTaTUCTUKA https://m.edsoo.ru/e0b7b0f1
Cny4JaiiHbI€ OIBITHI M CIIyYaiiHbIC COOBITHS,
2 OHIiTI:I c paBHOBOSMO)KH}IzIMI/I 3 1 Bubmmorexa HOK
https://m.edsoo.ru/e0b7b0f1
AJIEMEHTAPHBIMU UCXO/IaMU
3 Omneparuu HaJl COOBITHAMU, CIIOKEHUE 3 bubmmorexa [JOK
BEPOSITHOCTEH https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTb, IEPEBO
4 CIIy4altHOTO (I?HHTa (I)oplf/llyia MIOJIHOU 6 Bubmmorexa HOK
’ . https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH U HE3aBUCUMOCTH COOBITUI
5 DneMeHThl KOMOMHATOPUKU 4 Bubmmorexa [OK
https://m.edsoo.ru/e0b7b0f1
6 Cepuu mocienoBaTeabHbIX UCTIBITAHUN 3 1 bubmmorexa HOK
https://m.edsoo.ru/e0b7bO0f1
7 CrnyuaiiHble BeTHUMHBI U pacIIpeieTICHUS 6 Bubmmorexa [OK
https://m.edsoo.ru/e0b7b0f1
. bubmmorexa LIOK
8 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 5 2 hitps:/m.ods0o.ru/c0b7bOf]
OBIIEE KOJIMYECTBO YACOB I10 34 5 5

[TPO'PAMME
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaunmenoBanue pa3aejioB 1 TeM nudpoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| MaremaTuyecKkoe OKUJIaHUE CITyYailiHOM 4 bu6nmoreka [IOK
BEJIUYHUHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus u ctTaHAapTHOE OTKIIOHEHHE Bbu6moreka [JOK
2 L 4 1
CITy9aifHON BEJIMYUHBI https://m.edsoo.ru/5fbecSdcel
3 3aK0oH OOJIBIINX YUCET 3 1 bubmorexa HOK
https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIE clTydaliHble BETUYHHbBI ) bu6nmorexa LIOK
(pacrtipeneneHus) https://m.edsoo.ru/5fbeSdcl
bubmmoteka IIOK
5 H 2 1
OPMAILHOE pacTpeAeIeHits https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 06001IeHUE U 19 ) bu6nmorexa LIOK
cHCTeMaTH3amus 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 14 ) 3

I[TPOTPAMME



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

10 KJIACC
KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Ne i/ Tema ypoka Bcero K KP P Wyuenus o0pa3oBaTe/ibHbIE
pecypcsbl

| [IpencraBneHue JaHHBIX C TOMOIIIBIO 1 bu6mmoreka [IOK
TaOJIUI] U THarpaMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTnueckoe, MeIuaHa,

) HauOOJIbIIICe U HAMMCHBIIICE 3HAYCHUS, 1 bubnuorexa [JOK
pa3Max, TUCTIepCHs, CTaHIaPTHOE https://m.edsoo.ru/dd00738d
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTnueckoe, MeIuaHa,

3 HanOOJIbIIICEe Y HAUMCHBIIICE 3HAUCHHS, | bu6mmoreka [IOK
pa3max, JUCTIEPCHsl, CTAHIAPTHOE https://m.edsoo.ru/98645f6¢
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmernueckoe, MeIuaHa,

4 HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAUCHUS, | bubnuorexa [JOK
pa3max, JUCTIEPCHsl, CTAHIAPTHOE https://m.edsoo.ru/7¢9033a8
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
CrnyuaiiHble SKCIIEPUMEHTHI (OTBITHI) U

5 cn;qaﬁHHe CO6I)ITII/)I$I. BHeMe(HTapHLI)e 1 Bubnmorexa HOK

https://m.edsoo.ru/347c1b78

COOBITHS (MCXO/bI)
BeposiTHOCTB ciTydaifHOTO COOBITHSI.

6 BeposiTHOCTH COOBITHI B OTIBITAX C 1 bubnmoreka [JOK
PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU https://m.edsoo.ru/64d75244
COOBITHSAMH
BeposiTHOCTB ciTydaifHOTO COOBITHSI. bubnmnoreka [JOK

7 1 1 1
[TpakTryeckas pabora. https://m.edsoo.ru/5e8fa9%4a



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a

IIpodopreHTAIMOHHBINI KOMIIOHEHT.

Omneparnuu HaJ COOBITUSIMHM: ITEPECEUCHUE,
00beIMHEHNE COOBITHIA,

bubmuorexa [JOK

8 MIPOTHBOIOJIOXKHBIE COObITHA. J(narpaMmmbl https://m.edsoo.ru/221c¢622b
Ditnepa
Onepanuu HajJ COOBITHSIMU: TIEpECeUeHue,
00beIMHEHNE COOBITHH, bu6mmoreka [IOK
9
MIPOTHBOIOJIOXKHBIE COOBITHA. J(narpaMmmbl https://m.edsoo.ru/cc10cle2
Ditnepa
10 dopMya c0KEeHHUs! BEPOSITHOCTEN bubmorexa IOK
https://m.edsoo.ru/3057365d
VY ciioBHAs BEPOSATHOCTh. Y MHOKCHHUE
11 BepO;ITHOCTeIEI. HepeBo ciydailHOTro bubmmoreia LOK
https://m.edsoo.ru/9a408d25
JKCIIEPUMEHTA
YcioBHAs BEpOSATHOCTh. Y MHOKCHHE
12 BCpOSITHOCTeg. HepeBo ciyvyaitHOTrO bubmmoreia LIOK
https://m.edsoo.ru/ble76d3a
IKCIIEPUMEHTA
VYciioBHas BEPOATHOCTb. Y MHOXKEHHUE
13 BCpOHTHOCTeg. HepeBo cimyvyaitHOTrO bubmmoreia LIOK
https://m.edsoo.ru/47fb6bl1
IKCIIEPUMEHTA
14 ®opMyia OJIHOU BEPOATHOCTH bubmmorexa HOK
https://m.edsoo.ru/15941bec
15 ®opMya MOJIHON BEPOATHOCTH Bubmiorexa LIOK
https://m.edsoo.ru/a9ec13c8
16 dopMyIa MOJHON BEPOATHOCTH. bubnnoreka [JOK
HezaBucumelie coObITHS https://m.edsoo.ru/e3dd5ac9
17 KontponbHas pabora bubmmorexa HOK

https://m.edsoo0.ru/29dc6¢cb9



https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9

bubmuorexa [JOK

18 KomOuHaTopHOE MPaBUIIO0 YMHOKEHHS htps-//m.eds0o.rw/2270c£70

19 [TepecranoBku U hakTopHUan brbmiorexa LOK

https://m.edsoo.ru/d58ce6d1

20 Yucno coueranuii bubmorexa IOK

https://m.edso0.ru/7904dfb0

21 Tpeyronpauk [Tackans. @opmya OuHoma bubnnorexa [HOK
Herotona https://m.edsoo.ru/fa47998f
bunapHblii city4aiiHbIi ONBIT (MCIIBITAHUE),

” ycnex u Heynada. HesaBucumslie bubnnorexa [HOK
ucnbiTanusd. Cepus He3aBUCUMBIX https://m.edsoo.ru/2e1{2368
WCMBITAHUH 70 MIEPBOTO ycIexa

” Cepus HE3aBUCUMBIX UCIIBITAHUM bubnnoreka [JOK
bepuymm https://m.edsoo.ru/e9572a68
Cepus HE3aBUCUMBIX UCTIBITAHUH.

24 [IpakTryeckas paboTa ¢ UCIOIB30BaHUEM bubnuoreka [IOK
3JIEKTPOHHBIX TAOJIHII. https://m.edsoo.ru/f4al5al4
IIpodopueHTaMOHHBIN KOMIIOHEHT.

25 CrnyuaiiHas BelMunHa bubmmorexa HOK

https://m.edsoo.ru/639be9aa
Pacnpenenenue BepostHocren. Jlnarpamma bubnnoreka [JOK

26
pacnpezeneHus https://m.edsoo.ru/6dc7f39

7 CyMmMa ¥ IpoU3BEACHUE CITy4alHbIX bubnuorexa [IOK
BEJIMYMH https://m.edsoo.ru/51b7ed5f

73 CyMMa ¥ IpOU3BEICHHE CITyYalHbIX bubnnoreka [JOK
BEJIMYMH https://m.edsoo.ru/c2757cc3

79 [Ipumeps! pacnpesiesieHnit, B TOM YHCIIe bubnnorexa [JOK

IreOMETPHUICCKOC U OMHOMHUAJIBHOE

https://m.edso00.ru/91e08061



https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
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30 [Ipumepsl pacipeiesieHni, B TOM 4HCIIe 1 bubmumorexa [IOK
r€OMETPUYECKOE U OMHOMHAIIBHOE https://m.edsoo.ru/5afffO5f
31 [ToBTOpenue, 0600IIEHNE U 1 bubmumorexa [IOK
CUCTEMaTHU3aIlUs 3HAHUH https://m.edsoo.ru/0f4d3cd?
1 [ToBTOpEeHME, 0000IIEHNE U 1 bu6mmoreka [IOK
CUCTEMATH3ANI 3HAHUN https://m.edsoo.ru/e0la3dc4
bu6mmoreka [IOK
33 Hrorosas kKoHTpoJIbHAsT paboTa 1 hitps-//m.c dscli).ru 129853679
34 [ToBTOpenue, 0600IICHNE 1 1 bubnnorexa [HOK
CUCTEMaTHU3aIlUsl 3HAHUH https://m.edsoo.ru/1ddca5e0
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOI'PAMME



https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Jara
Ne n/mm Tema ypoka Bcero K KP npP oOpa3oBaTe/ibHbIE
U3ydeHus pecypebr
[ToBTOpenue, 060061IeHNE,
cucrtemaTtusanus 3Hanuil. CioydaitHeie
bubmuorexa [JOK
1 OMBITHI U BEPOATHOCTHU CITy4YalHbIX 1
https://m.edso0.ru/430d330a
coObITuii. Cepun HE3aBUCUMBIX
UCHBITAHUN
[ToBTOpeHue, 06001eHNE,
cucreMaTtusanus 3HaHui. CiydaiiHble
bubmuorexa [JOK
2 OMBITHI U BEPOATHOCTHU CITyYalHbIX 1
https://m.edsoo.ru/a573a292
coObITuii. Cepun HE3aBUCUMBIX
HUCIIBITAaHUN
[ToBTOpenue, 0600IIEHNE,
cucremarusanus 3HaHuii. CioyyaiiHbie
bu6nmoreka [JOK
3 OTIBITHI U BEPOSTHOCTU CITYYaHBIX 1
https://m.edsoo.ru/07a5e861
coObITuii. Cepuu HE3aBUCHUMBIX
HUCIIBITAaHUN
[ToBTOpenue, 06001IEHNE,
cucreMmarusanus 3HaHuii. CroyyaiiHbie
bubmuorexa [JOK
4 OTIBITHI U BEPOSTHOCTHU CITYYaHBIX 1
https://m.edsoo.ru/32bc29bf
coObITuii. Cepun HE3aBUCHUMBIX
HUCIIBITAHUN
5 [IpuMepsl IpUMEHEHHSI MATEMaTHYECKOTO 1 bubnnorexka [JOK
OKHUJ1aHUs (CTpaxoBaHHE, JOTepest) https://m.edsoo.ru/ea27084d
6 MareMatnueckoe 0KMIaHHE CYMMBI | bubnnorexka [JOK

CJ'Iy‘IElfIHI;IX BCJIIMYHH

https://m.edsoo.ru/Oadefe9e



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
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MareMaTH4ecKoe OKHIaHue

7 reOMETPUYECKOTO U OMHOMHATILHOTO Bubnmorexa HOK
. https://m.edsoo.ru/20de2fc2
pacnpeneneHui
MatemaTuueckoe OXKHUIaHnue
8 re€OMETPUUYECKOTO U 6I/III[{OMI/IaJIBHOF0 Bubmorexa IOK
. https://m.edsoo.ru/17b0e769
pacripenenenuit
9 Jlucriepcus M cTaHIapTHOE OTKIOHEHUE Bubmiorexa LIOK
https://m.edsoo.ru/bcc67f76
10 Jlucniepcus U cTaHIapTHOE OTKIOHEHHUE Bubmiorexa LIOK
https://m.edsoo.ru/bf78aad6
1 Jlucriepcuy reoMeTpu4eCcKoro u bubnnorexa [HOK
OMHOMHAJIBHOTO pacTpe/IeICHUs https://m.edsoo.ru/4b5a495¢
[IpakTuueckast paboTa ¢ UCIOIB30BAHUEM
12 3J1peKTp0HHI)1x TIE)16J'II/III. bubmorexa HOK
. https://m.edsoo.ru/a53cd884
IIpodopueHTAIHOHHBII KOMIIOHEHT.
13 3akoH OonbIINX Yrcen. BeiOopouHbIit bubnmnorexa [JOK
METO/T UCCIIEIOBAHHA https://m.edsoo.ru/94ddc34a
14 3akoH O6oabIIuX uncesn. Beibopounbrit bubnuoteka [JOK
METO]I UCCIIEAOBaHMI https://m.edsoo.ru/cf23b369
[IpakTnueckast paboTa ¢ UCIIOIB30BAaHUEM bubnnorexka [JOK
15
AJIEKTPOHHBIX TAOJIHIL https://m.edsoo.ru/6¢1d11a6
bubmuoreka [JOK
16 HroroBas KOHTpoNIbHAs paboTa hittps://m.edsoo.ru/7e379f8F
[IpuMeps! HENPEPBIBHBIX CITyYailHBIX
17 BeuuH. OyHKIUS ITIOTHOCTH bubnnorexka [JOK
pacripenenenusi. PaBHomepHoe https://m.edsoo.ru/9f5b423d
pacmpesienieHne u ero CBOMCTBA
18 [Ipumepsl HEMPEPBIBHBIX CIYyYANHBIX bubnuorexa [JOK



https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
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BeJMYuH. OYHKIUS IIIOTHOCTH
pacnpenenenus. PaBuomepHoe
pacnpeziesieHue 1 ero CBONCTBa

https://m.edsoo.ru/blc2712¢

3ajaud, IpUBOASAIINE K HOPMATLHOMY

bubmuorexa [JOK

19 pac?peneneﬂmo. @yHKUMS IJIOTHOCTH U https://m.edsoo.rw/97c19£59
CBOMCTBa HOPMAJILHOT'O pacipeiesieHus
[IpakTrueckas paboTa ¢ HCTIOJIb30BaHUEM bubnuorexa [JOK

20
AEKTPOHHBIX TAOJIHII https://m.edsoo.ru/1f1f9ad9
IToBTOpeHue, 0600IIIEHNE U

21 CI/ICTel\faTI/ISaI_II/Iﬂ 3IEHI/II71. OnucarenbHas bubmorexa IOK

https://m.edsoo.ru/72953f4c

CTaTHCTUKA
[ToBTOpeHUE, 0600IICHNE 1

” cucreMaru3anus 3HaHuH. OnucarelbHas bu6mmoreka [IOK
cratuctuka. [IpodopuenTannoHHbII https://m.edsoo.ru/b699ad0c
KOMIIOHEHT.
[ToBTOpenue, 0600IIEHNE U

” cucreMaru3anusa 3HaHui. OIBITEI C bu6mmoreka [IOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/3fcbacf9
COOBITUSIMH
[ToBTOpenue, 0600IIEHNE U

24 cucreMaru3anusa 3HaHui. OIBITEI C bu6mmorexa [IOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/538fd7cf
COOBITUSIMH
[ToBTOpeHme, 0600IEeHNE U
cucTeMaTHu3anus 3HaHuHi. Berancienne

)5 BEPOATHOCTEH COOBITHI ¢ MPUMEHEHUEM bubnnorexka [JOK

dhopmyn u rpadUUeCKX METOIO0B
(koopauHaTHAs MpsMasi, 1epEBO,
auarpamma Diinepa)

https://m.edso0.ru/272910f5



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5

[ToBTOpeHUE, 0600IICHNE 1
cUcTeMaTu3anus 3HaHuii. Berancienue
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM

bu6mmoreka [IOK

26 dhopmyn u rpadUUECKIX METOIO0B https://m.edsoo.ru/dc9ad6ca
(xoopauHaTHas NpsAMas, 1epeBo,
nuarpamma Disepa)
[ToBTOpEeHME, 0000IIEHNE U
cUCTeMaTu3alus 3HaHuii. Berancienue
7 BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM bubnnoreka [JOK
dbopMy u rpadUIEcKUX METOI0B https://m.edso00.ru/5964{277
(xoopauHaTHas npsAMas, 1epeBo,
nuarpamma Ditniepa)
[ToBTOpEeHME, 0000IIEHNE 1
cUCcTeMaTu3alus 3HaHuii. Beraucienue
73 BEPOSITHOCTEN COOBITHI ¢ MPUMEHEHNEM bubnuoreka [IOK
dhopmyn u rpadUUEeCKIX METOIO0B https://m.edsoo.ru/e71debed
(xoopauHaTHas npsMas, 1epeBo,
nuarpamma Disepa)
IToBTOpeHue, 0600IIIEHNE U
29 CI/ICTCI\/I[)aTI/I3aLII/I$I 3IEHI/H71. Cnyyaiinbie bubmorexa OK
https://m.edsoo.ru/00b2efb3
BEJIMYHHBI M pacTIpe/ieIICHUs
“ [ToBTOpEHwUe, 06061ueH1fe " ) BuGmiorexa LIOK
cucreMmarusanus 3HaHuii. CiydaitHbie hitps-//m.edsoo.ru/1 cc2df
BEJIMYUHBI U pacTpeieNieHus
[ToBTOpeHue, 0600IEeHNE U
1 cucTeMaTu3alus 3HaHuH. bu6mmorexa [IOK
3 MareMaTHueCcKoe OKUIaHue CIyYalHOM https://m.edsoo.ru/aeal298c
BEJTUYUHBI
32 [ToBTOpeHmE, 0600IIEHNE U bu6mmoreka [IOK



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

cucTeMaTHu3alus 3HaHuH.
MaremaTuyecKoe OKHUIaHUE CIydYaHOI

https://m.edsoo.ru/640a8ebf

BEJINYNHBI
bubmuoreka [JOK
" 1
33 TOTOBA KOHTPOJILHAA padoTa https://m.edsoo.ru/0fd6d597
34 [ToBTOpeHME, 0000IIEHNE U 1 bu6mmoreka [IOK
CUCTEMATH3AlNI 3HAHUN https://m.edso00.ru/5006273¢
OBHIEE KOJIMYECTBO YACOB 110 34

ITPOI'PAMME



https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon "
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi
pe3yJbTarTa
6 Teopus BeposiTHOCTEN M CTaTUCTHKA
6.1 YuraTh U CTPOUTH TAOIHIIBI U TUATPAMMBI
OnepupoBaTb HOHATHAMM: CpeAHEe apu(MeTHUecKoe, MeIuaHa,
6.2 HauOoupliee, HaMMEHBIIEE 3HAYEHHE, pa3Max MacCHBa YHCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMM: CIy4YalHbBIM SKCHEpUMEHT (OHBIT) U
CIIy4aifHOE COOBITHE, 3JIEMEHTApHOE COOBITHE (DJIEMECHTAPHBIA HMCXOJ)
6.3 CIIy4alHOTO  OIBITA;  HAaXxOOUTb  BEPOATHOCTM B  ONBITax C
PaBHOBO3MOKHBIMH CIIyYallHBIMU COOBITHSIMH, HAXOJIWUTh U CPABHUBATH
BEPOSATHOCTH COOBITUI B U3YUEHHBIX CIIyYailHbIX SKCIIEPUMEHTaX
Haxonute u ¢opmyiaupoBaTh COOBITHS: IepeceueHre U OObeIUHEHHE
64 JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
. MOJIb30BaThCs  AMarpaMmMamMu  Diinepa U QOpMysoll  cioxeHHs
BEPOSTHOCTEN MPH PELICHUHN 3a]1a4
OnepupoBaTb NOHATHUAMHU: YCJIOBHAas BEPOSTHOCTb, HE3aBUCHUMbIC
6.5 COOBITHS; HAXOJUTh BEPOSTHOCTH C MOMOIIBIO MpaBUja YMHOXEHHS, C
MTOMOIIBIO JI€peBa CIy4aliHOTO OTIbITa
6.6 [IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NOHATHAMM: UCIIBITAHUE, HE3ABUCUMBIE UCIBITAHUS, CEPUS
67 WCIBITAaHUH, yCIIeX U HeyJaua; HaXOAUTh BEPOATHOCTU COOBITUN B CEpUU
' HE3aBHCHMBIX MCIIBITAHUM 10 NIEPBOrO YCIE€Xa, HaXOAUTh BEPOSTHOCTU
COOBITUH B cepuu ucnblTaHuil bepHysm
6.3 OnepupoBarh MHOHATUAMM: CIydallHas BEJIWYMHA, pacHpelieseHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpCaciICHUA




11 KUIIACC

Kox IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yJabTara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUW  CIIy4YalHOM  BEJIMYMHBI 10
' pacrpeiesIeHUIO WIH C MTOMOIIbIO AUarpaMm
OnepupoBarh TMOHSITHEM MAaTEMaTHYECKOTO OXHUIAHHS, MPUBOJIUTH
- MpUMEpPbl  TOTO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXHUJAaHue
' CIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXXHIAHHE I10
JTAHHOMY paclpeesIeHUIO
53 Nwmets npeacTaBiieHne o0 3aK0HE OOJBIINX YHCET
54 Nwmets npeacTaBiieHre 0 HOpMajIbHOM pacnpeaeieHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBnenre gaHHBIX € [OMOWIBIO Tabmun u  auarpamm. Cpennee
6.1 apudmernyeckoe, MeauaHa, HauOoJblliee W HAMMEHbIIEE 3HAYCHUS, pa3Max,
JUCIEepCUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyualiHple SKCHEpUMEHTHl (ONBITBI) U CiIy4yailHble COOBITUS. OJIEMEHTapHbIE
coObITusa (Ucxonbl). BeposTHOCTH ciydyallHOrO COOBITHUA. biHM30CcTh 4YacTOTHI U
6.2 BEPOATHOCTH cOObITUH. CilyyailHble ONBITHI C PABHOBO3MOXHBIMU 3J1€MEHTAPHBIMU
coObiTusiMH.  BeposiTHOCTM  CcOOBITUH B OMBITaX €  PaBHOBO3MOXHBIMHU
3JI€MEHTapHBIMU COOBITUAMHU
63 Onepauun HaJx COOBITUSMU: IE€peceueHue, OOBEAUHEHHE, IMPOTUBOIIOJIOKHbBIE
' coObiTud. uarpammel Ditnepa. @opmyna caoKeHUs: BEpOSATHOCTEN
6.4 YcnoBHas  BEPOSATHOCTb. YMHOMXKEHHE  BEPOSATHOCTEH. JlepeBO  CIydalHOro
. skcniepuMmenTa. dopmysa mosiHoM BeposiTHOCTH. HezaBucrumbie cCOOBITHS
65 KomOunatopHoe mnpaBwio ymHOXeHus. IlepecranoBku u daxtopuan. Ywucio
' couetanuil. Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa
bunapHblli cimyualiHblii ONBIT (MCIIBITaHUE), yclex M Heynada. HesaBucumbie
6.6 ucneltadns. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHyuimn
67 CrnydaitHas BenumunHa. Pacnipenenenue BeposiTHOCTeH. J(uarpamma pacrupeeineHusl.

HpI/IMCpH pacnpeneneHHﬁ, B TOM YHUCJIC TCOMETPUUICCKOC OMHOMHMAIIBHOE




11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

5.2

YucaoBwie XapaKTCPUCTUKHU CHy‘-Iaf/'IHBIX BCIIMYHMH: MATCMAaTHYCCKOC OXHUJIaHHC,
JUCIICPCHUA U CTaHAAPTHOC OTKJIIOHCHHUC. HpI/IMCpBI IMIPUMEHCHUSA MaTEMAaTUYCCKOI'O
OXHJaHusg, B TOM 4YHCJIC B 3agadax U3 HOBCCHHGBHOﬁ KU3HU. MaTeMaTH4ecKoe
OXXHIaHUue 6HHapH0fI CHy‘I&fIHOI;'I BEIWYMHBL. MaTeMaTH4ecKoe OXHNJaHUE CYMMBI
CJIy‘-IB,fIHBIX BeIUYMH. MaTemMaTuuecKkoe OXKHNIaHHUC U JUCHICPCUA TCOMETPUUICCKOIO

¥ OMHOMHUAJIBHOTO pacIpe/ielIeHH

3akoH OOJBIIMX YUCENl M €ro posib B Hayke, Mpupoae U olriectBe. BriOOpouHbIi

METOJI UCCIIEJOBAaHUI

53

[IpuMeprsl  HeNpepbIBHBIX  CIy4alHbBIX BeIWYHMH. [loHsATME O IUIOTHOCTH
pacnpezneneHus. 3aJa4y, IPUBOIALINE K HOpMAJIILHOMY pacnpezenenuto. [lonsatue o

HOPMAaJIbHOM pacmpeieICHun




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOUM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHEI' O
OBHIET'O OBPA3OBAHUA

Kon
IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHHS
NpoBepsieMoro . .
poBep OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CPpeHero 001ero 00pa3oBaHus
TpedOBaHMS

Brnagenne merogamu J0Ka3aTeNbCTB, AJTOPUTMAMU PELICHUS 3a/1ad; yMEHHE
(dbopMynIHpOBaTh M ONEPUPOBATH MOHATUSMH: OINpPENEICHUE, aKCHOMa, TeopeMa,
CIIEJICTBUE, CBOWCTBO, MPU3HAK, J0KA3aTeIbCTBO, PABHOCUIILHBIE (DOPMYIHUPOBKY;
NPUMEHITh UX; YyMeHHe (OpMyIHpoBaTh O0OpaTHOE U IMPOTHUBOIOJIOKHOE
yTBEpXKACHHUE, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, HCIOIB30BAaTh METOJ
MaTEeMaTHYeCKONM WHIYKIMH; MPOBOAMUTH JOKa3aTeIbHBIE PACCYXKICHHUS MPH
1 pelIeHnr 3a/ay, OLIEHMBATh JIOTMUECKYIO MPAaBUIBHOCTh PACCYXACHUI; YMEHUE
ONEpUpPOBaTh MOHSTHUSAMU: MHOXKECTBO, IOJMHOKECTBO, OIEpalUUd  Haj
MHOKECTBaMHU; YMEHHE MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar s
OIMCaHUs PeaJIbHBIX IIPOLIECCOB U ABJICHUH U IPU PELLIEHUU 3aja4, B TOM YHUCIIE U3
ApyruX y4eOHBIX MPEIMETOB; YMEHHE OIEPHPOBATH MOHATHAMU: Tpad, CBSI3HBIN
rpad, nepeBo, UK, rpad Ha IMUIOCKOCTH; YMEHHUE 3aJaBaTh U OMHCHIBATH Tpadbl
Pa3IMYHBIMH CIIOCO0AMU; UCTIOIB30BaTh Tpadbl MPH PEIICHUN 3aa4

YMeHue onepupoBaTh MOHATUSMU: HATYpPAIbHOE YUCIIO, IIEJI0€ YUCIIO, CTENEHb C
LIETBIM TIOKa3aTesieM, KOPEHb HAaTypaJIbHOW CTEINEHHU, CTENEeHb C PallMOHATBHBIM
MoKasareseM, CTeNeHb ¢ IEHCTBUTENIBHBIM MTOKa3aTeneM, Jorapudm ducia, CHHYC,
KOCHHYC M TaHT€HC MPOU3BOJIBHOIO YHCIJA, OCTATOK IO MOJYJI0, pallMOHAIbHOE
YUCJIO,  HMPpPAMOHAIBHOE  YHUCIO, MHOXECTBAa  HATypalbHBIX,  LEJbIX,
palMOHANBHBIX, JEHCTBUTENbHBIX YHCEN, YMEHUE HCIOJIb30BaTh MPU3HAKU
NENMMOCTH, HAaWUMEHBIINK OOIIMii [enuTenh W HauMeHbllee ollee KpaTHOE,
anroput™M EBKIMIAa TpW  peIIEHWH 3a/]a4; 3HAKOMCTBO C  Pa3IMYHBIMHU
MO3UIIMOHHBIMU ~ CHUCTEMAaMH CYHCIICHHS; YMEHHUE BBINIOJHATh BBIYUCICHUE
3HAQYEHW W TpeoOpa3oBaHUsS BBIPAKEHHH CO CTENEHSIMH U Jiorapudmamu,
2 npeoOpa3oBaHusl JAPOOHO-PAIMOHAIBHBIX BBIPAKEHUM; YMEHHE OIEepUPOBATh
MOHATUSAMH: MOCJIEI0BATEIbHOCT, apudmernueckas nporpeccus,
reoMeTpUUecKass Mporpeccus, OECKOHEUHO YOBIBarOIIas TreoMeTpUYecKas
MPOrpeccusi; YMEHUE 3aJaBaTh MOCIEAOBATEIIBHOCTHA, B TOM YHCIE C MOMOUIBIO
PEKYPPEHTHBIX (HOPMYIT; YMEHHE OMEPHUPOBATH MOHATUSIMU: KOMILJIEKCHOE YHUCIIO,
COTPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOIYJIb M apTyMEHT KOMILUIEKCHOTO YHWCIIa,
dbopma 3anmucy KOMIUIEKCHBIX 4YHCeN (TeoOMEeTpHYecKasi, TPUTOHOMETPUYECKAs |
anreOpandeckasi); yMEeTh  TNPOU3BOAUTH  apuU(PMETHUYECKUE  JEHCTBUS  C
KOMIUIEKCHBIMH YHCJIaMH;, TPUBOJUTH TPHUMEPHI HCIOJIH30BAHUS KOMIIJIEKCHBIX
YHUCEN; ONEePUPOBATHh MOHATUSAMU: MaTpuua 2x2 u 3x3, onpenenuTenb MAaTPULIBI,
F€OMETPUUYECKHUIM CMBICI OTPEAETUTENS

VMmenune OINCprUpoOBaATH IIOHATUSIMU: panuoOHaJIbHEBIC, UppallOHAJIBHBIC,

MOKa3aTeabHbIe, CTETIEHHBIE, JJorapu(@MUYECKUe, TPUTOHOMETPUYECKHE YPaBHEHUS




U HEPAaBEHCTBA, UX CHUCTEMBI; YMEHUE OIIEPUPOBATH IOHATUSMHU: TOKIECTBO,
TOKIECTBEHHOE IIpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUI
U HEPABEHCTB, PaBHOCWIBHOCTb YpPAaBHEHUMN, HEPABEHCTB U CHCTEM; YMCHHE
pelarb ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C MOMOILUBIO Pa3IMYHBIX IPUEMOB;
pelars ypaBHEHHUS, HEPABEHCTBA W CHCTEMBl C IapaMETpOM; IPUMEHATh
YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHHUs MaTEMaTU4YECKHUX 3anad U
3a7a4 U3 pa3IMYHBIX 00JIacTel HAYKU U peabHON JKU3HU

YMeHue onepupoBaTh MOHATUAMU: QYHKIHUSA, YETHOCTh (DYHKIMU, IEPUOJUUHOCTh
(GyHKIMH, OrpaHMYEHHOCTh (YHKIMHM, MOHOTOHHOCTb (DYHKIMH, 3KCTPEMYyM
¢byHKuMH, HauOosblllee M HAaUMEHblIee 3HAYeHHUs (YHKIMM Ha MPOMEXKYTKE,
HernpepbIBHass (YHKIMS, acUMOTOTHI Tpaduka (QyHKIUH, TepBas M BTOpas
MpOU3BOHAS (DYHKIIMH, TEOMETPUYECKHH U (PU3MUYECKUI CMBICT TPOU3BOIHOMH,
nepBooOpasHasi, ONpeaesIEHHBIN HHTETpall; yMEHHE HAXOAUTh aCUMIITOTHI rpaduka
(GYHKIMU; yMEHUE BBIYUCISATH MPOU3BOJHBIE CyMMBI, TIPOU3BEICHUS, YACTHOTO H
KOMIO3ULUHN (YHKLMH, HAXOAUTh ypaBHEHHE KacaTelbHOU K rpaduky (yHKLIUY;
YMEHHUE HaXOAUTh IIPOU3BOHBIE 3JIEMEHTApHBIX (DYHKIUI; yMEHUE UCIOIb30BaTh
IIPOM3BOJHYIO ISl MccleloBaHMA  (DyHKIMI, HaxoAuTh HauOosplIME U
HauMEHbUIME 3HaueHus (QYHKUMH; CTPOMTh TIpaUKM MHOTOYIEHOB C
HCIOJIb30BAHUEM allapaTa MaTeMaTUYeCKOro aHaIN3a; IPUMEHSTh POU3BOAHYIO
JUIS. HAXO0KJIEHUSI HAWJTY4IIEero peleHus B IPUKIIAHBIX, B TOM YUCIIE COLUAIbHO-
HKOHOMHYECKUX W (U3NYECKUX 3a/1a4ax; HAXOIUTh IUIOMIATN U 00BEMBI GUTYD C
IIOMOUIbIO0 MHTETpaJa; MPUBOIUTH IPUMEPHl MAaTEMATUUECKOTO MOJEIMPOBAHUS C
nomoIbio AuddepeHnranbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUAMHU: Tpaduk (yHKIMH, oOpaTHas (QYHKIMS,
KOMIIO3UIMS  (QYHKIMM, JuHeWHas  (QyHKOUS, KBaApaTU4Has  (QyHKUuS,
panmoHanbHast (YHKIHSA, CTeTIeHHas (QyHKIWS, TPUTOHOMETpUYECKHE (DYyHKIHH,
oOpaTHbIE TPUTOHOMETpUUYECKHE (PYHKIMH, MOKa3aTeabHas U Jiorapupmuueckas
(GyHKIMU; yMEHHE CTPOWTh TpadUKd HW3YYEHHBIX (QYHKIWH, BBITOIHATH
npeoOpa3oBaHusi rpaduKkoB (YHKIMHA, HCHOJIb30BaTh TpadUKu Uil HU3YUYEHUs
IPOIIECCOB M 3aBUCUMOCTEH, MpH peleHuH 3aJad U3 JApPYruxX y4deOHBIX
NPEIMETOBH 33/a4 M3 PEalbHOM JKHU3HU; BbIpaXaTh (OpMyJamMH 3aBHCHUMOCTHU
MEX]Jy BEIMYMHAMU; UCIIOJIb30BaTh CBOICTBA M rpaduku GYyHKIMHA A pelIeHus
ypaBHEHH, HEPABEHCTB M 3a/1a4 C MapaMeTpamMu; H300pakaTh Ha KOOPIMHATHON
TUTOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHIA, HEPABEHCTB M HX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
JI0JIM U YacTH, Ha IBUKEHUE, paboTy, CTOUMOCTh TOBApPOB U YCIIYT, HAJIOTH, 33]Ja4l
u3 O0JIaCTH yNpaBJIECHUS JUYHBIMU M CEMEWHBIMH (UHAHCAMH); COCTABIATH
BBIPQKEHUS, YPAaBHEHMs, HEPABEHCTBA M MX CHCTEMbl IO YCJOBHMIO 3aJayH,
UCCIIEIOBaTh  IOJyYEHHOE  pEIIeHWe U OLEHMBAaTh  IPaBJONOJ00HOCTh
PE3yNIbTaTOB; YMEHUE MOJEINPOBATh pPeajbHbIe CUTYalluu HA S3bIKE MaTEeMAaTUKH;
COCTaBJISITh BBIPAKEHHUS, YPaBHEHHS, HEPABEHCTBA U HMX CHCTEMBI IO YCIOBHUIO
3aJlauM, HCCJIE0BaTh IIOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM  armrmapara
anreOpbl, HHTEPIPETUPOBATDH MOTYUYSHHBIH pe3yIbTaT




YMeHue onepupoBaTh MNOHATHSAMH: cpelHee apupMeTHdYecKoe, MeJHaHa,
HauOoJsiblllee M HAWMMEHblIEEe 3HAYEHUs, pasMmax, JUCIEepPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOro Habopa, yMEHHE U3BICKaTb, HHTEPIPETUPOBATDH
uHpOpMalLMIO, TNPEACTAaBICHHYI0 B TaOiaMIax, Ha JuarpaMMax, rIpadukax,
OTPa)KAIOIIYI0 CBOMCTBA PEAIBHBIX IPOLECCOB U SBICHUM; IPEICTaBIATH
nHGOpPMALMIO C MOMOINBI0 TaOJIMIl M AMAarpaMM; HCCIEIOBaTh CTATHCTUYECKUE
TaHHbIE, B TOM 4YHCJE C NMPUMEHEHUEM TpaHuuecKuX METOJOB M 3JIEKTPOHHBIX
CpeiCcTB; TIpadHUuecku HUCCIEJ0BaTh COBMECTHbIE HAONIOACHUS C IIOMOUIBIO
JyarpaMM pacCEeMBaHMs U JIMHEWHOU perpeccuun

VYMeHue omnepupoBaTh MOHATHUSAMH: CIyYalHBIA ONBIT M CIIy4ailHOE COOBITHE,
BEPOSTHOCTh  CIIy4aifHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSATHOCTH C
UCTOJB30BaHUEM TpadUUeCKUX METOAOB; MPUMEHATh (OPMYIBI CIOKEHUS U
YMHOKEHHUSI BEPOSITHOCTEH, POPMYITy TOJIHOM BEpOsATHOCTH, hopmyny beprymm,
KoMOMHATOpHBIE (aKTBl M (OPMYIJBI; OLEHUBATh BEPOATHOCTH PEATBbHBIX
COOBITHMH;  yMEHHE  ONEpUpOBaTh  IOHATHSIMHU:  ClIydailHas  BeJMYMHA,
pacmpezeneHue BEpOSTHOCTEH, MaTeMaTHYecKoe OKUJIAHHWe, IHCIepCHs |
CTaH/IapTHOE OTKJIOHEHHE CIy4YalHOH BeNWYMHBI, (PYHKIHMH pacrpeleieHHus H
IUIOTHOCTH DPaBHOMEPHOTO, IIOKa3aTeIbHOTO M HOPMAIBHOTO paclpeieseHuil;
yYMEHHE HCIOJIb30BaTh CBOMCTBA M3YUYCHHBIX PACIpECICHUI IS PELICHHs 3a/1a4;
3HaKOMCTBO C TIOHATHSIMH: 3aKOH OOJBIIUX YHCET, METOJbl BBIOOPOYHBIX
MCCIICIOBAHMIT; YMEHHE IPUBOINUTH IIPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCEIT
B NPHUPOJHBIX U OOIIECTBEHHBIX SBICHHUSX; YMEHHE ONEPUPOBATH IMOHITHUSIMHU:
COYETaHHE, IEPECTAHOBKA, YHCIO COYETAHWH, YHCIO TEPECTAHOBOK; OHHOM
HpioTOoHa; yMeHME NpUMEHSATh KOMOWHATOPHbIE (aKThl U pacCyXICHHs s
peleHusl 3a/ay; OLEHMBATh BEPOSTHOCTH pealbHBIX COOBITHH; COCTaBIAThH
BEPOSTHOCTHYIO MOJIENIb U HHTEPIPETUPOBATH MOTYUYEHHBIH pe3ybTar

YMeHHne onepupoBaTh MOHATHAMH: TOYKA, NMPsAMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YIUIA, IJIOCKUW YroJj, JABYTPaHHBIM YroJi, TPEXTPaHHBIA
yIoj, CKpPEUIUBAIOIIMECS MpPsAMBIC, NapajlIeIbHOCTh U IEPIEHIUKYISAPHOCTD
NpSAMBIX M IUIOCKOCTEH, YIrod MEXAy IMpsAMBIMH, YIOJI MEXKIy IpIMOM U
IIJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTAMM, PACCTOSHHUE OT TOYKH IO IUIOCKOCTH,
paccTostHue MeXAYy IpsSMBIMU, PACCTOSHUE MEXKIY IUIOCKOCTAMH; YyMEHHUE
WCIOJIb30BaTh NIPU PEIIEHUH 3a7ady U3y4YEeHHbIE (PaKThl U TEOPEMBI IUIAHUMETPHH;
yMEHHE OIICHHBaThb pa3Mepbl OOBEKTOB OKPYXAIOLIEr0 MHpa; CTPOUTH
MaT€MaTHYECKUE MOJEIN C IOMOINBK) T€OMETPUYECKHUX TMOHATHM W BEIWYMH,
penaTh CBA3aHHbIE C HUMH IIPAKTUYECKUE 33]1a41

10

YMeHue omnepupoBaTh MOHATHAMM: IUIOIIAAb (Urypsl, 00BEM  QUIYypHI,
MHOTOTPaHHUK, TpPaBUIbHBIH MHOTOIPAaHHUK, CEYEHHE MHOTOIpaHHUKa, KYO,
napajuiefienunesa, mnpusMma, NOupamuaa, ¢Gurypa M TOBEPXHOCTh BpalleHUs,
LWINHAP, KOHyc, Imap, cdepa, Iomans c@eppl, IUIOMEAAb [TOBEPXHOCTU
MUpaMHbl, TPU3MBI, KOHYCa, IWIMHAPA, OO0BEM Kyba, MNPSIMOYTOJIHLHOTO
napajuleJienunea1a, NUpaMuibl, NOPU3MBI, WIMHApPA, KOHYcCa, MIapa, pa3BEpPTKa
MIOBEPXHOCTHU, CEYEHUS] KOHYCa U IWIMHJPA, apajIe]IbHbIE OCH WM OCHOBAHMUIO,
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12

13

CeueHHe IIapa, IUIOCKOCTh, Kacaromasics cepbl, LWIMHIpPA, KOHYyCa; yMEHHe
CTPOUTH CEUYEHHE MHOTOIpaHHUKA, H300pa)kaTh MHOTOTPaHHHUKH, (GUTYpBHl U
IMOBEPXHOCTH BpAILCHMS, UX CEYEHHUS, B TOM YHUCJIE C MOMOLIBIO AJIEKTPOHHBIX
CPEICTB; YMEHUE MPUMEHSITh CBOMCTBA T€OMETPUUYECKUX (PUTYp, CAMOCTOSITENEHO
dbopMynupoBaTh oOmnpeAeNcHUs Hu3ydaemblX (GUTYp, BBIIBUraTh THIIOTE3bI O
CBOWCTBaX M MPU3HAKAX T€OMETPUYECKHUX (PUTyp, 0OOCHOBHIBATHHUIIN ONPOBEPraTh
UX; YMEHHE TIPOBOAMUTH Kiaccu(UKaUWio (GUIyp MO pasIMYHBIM IPU3HAKAM,
BBINOJIHATH HEOOXOUMBIE TOTIOJIHUTEIbHBIC TIOCTPOCHUS

VYMeHue onepupoBaTh MOHATHSAMM: IBM)KEHHE B IPOCTPAHCTBE, MapayljielbHbIN
[IEPEHOC, CUMMETPHS Ha IJIOCKOCTHU U B IIPOCTPAHCTBE, IIOBOPOT, IIpeodpa3oBaHue
noxo0usi, MoA00HBIE (UTYpbI, yYMEHHE pAacIO3HABAaTh pPaBHBIE U MOJOOHBIC
¢burypbl, B TOM 4HCIE€ B TMPHUPOJE, HCKYCCTBE, APXUTEKTYpPE; HCIIOJIH30BATh
reOMETPUUYECKHNE OTHOUIEHMS] NpU PEIICHUU 3a/ady; HaXOAUTb IeOMETPUYECKHE
BEIMYMHBI (JUIMHA, YTOJ, IUIOMAJh, OOBEM) MpH pEIIeHUH 3a1ad U3 JAPYTHX
yUeOHBIX MPEIMETOB U U3 PEANbHOM KU3HU; YMEHHE BBIYUCIATh [€OMETPUUECKUE
BEJIMYMHBI (JUIMHA, YToJl, IUIOWaab, 00bEM, IUIOLA/b MOBEPXHOCTH), UCHOIb3Ys
n3y4eHHbIe (OPMYJIbl M METO/IbI, B TOM YMCJIE: IIO0IIAlb TOBEPXHOCTH MMUPAMU/IBI,
IPU3MBI, KOHYyCa, LWIMHApA, Mouans cepbl; 00béM KyOa, MpsIMOYroJIbHOIO
napajiesienunesa, NUPAMUAbI, IPU3MblL, LMIMHIPA, KOHYyca, IIapa; yMEHHE
HAXOJUTh OTHOLIEHHE 00BEMOB MOTOOHBIX QUTYD

YMeHue onepupoBaTh MOHATUAMU: IPSIMOYTOJIBHAs CUCTEMa KOOpAUHAT, BEKTOP,
KOOp/AMHATBl TOYKH, KOOpPAMHATBl BEKTOpa, CyMMa BEKTOpOB, IPOU3BEACHUE
BEKTOpa Ha YHCIO, Pa3JIo’KEHHE BEKTOpa Mo 0as3ucy, CKalsipHOE NPOU3BEJCHHUE,
BEKTOPHOE IIPOM3BEJIEHUE, YIrOJd MEXKIY BEKTOPAMM; YMEHHE MCIIOIb30BaTh
BEKTOPHBIN U KOOPJMHATHBIN METOJ JJIsl PELIEHUs] TEOMETPUUYECKUX 3a7a4 U 3a]au
JIPYTUX YYEOHBIX MTPEIMETOB

VYMeHue BbIOUMpATh MOIXOMSAIIMN METOA Ul pelleHus 3aJayd; OHUMaHHe
3HaYMMOCTH MaTE€MaTUKU B U3yUYE€HUH HMPUPOAHBIX U OOLIECTBEHHBIX MPOIECCOB U
SIBJICHUH; YMEHHE PacllO3HABaTh MPOSBICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE,
YMEHHE NIPUBOJUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITHI POCCUNCKOW U MUPOBOM
MaTeMaTHYeCKOW HayKH




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Kox
1 Yucna v BBIYKCICHUS
1.1 HatypanbeHblie u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCel
12 Panmonaneupie  uncna.  OOBIKHOBEHHBIE W JICCATUYHBIE JPOOH, TPOIICHTHI,
OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypalbHON cTeneHu. JIeWcTBUsS ¢ apudMeTHYECKHUMHU
' KOPHSIMH HaTypajibHON CTEIeHH
14 Crenenb ¢ nensiM nokaszarenaeMm. CTeneHb ¢ palMOHANIbHBIM MoKa3areneM. CBoiicTBa
' CTEIeH
L5 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHIE€HC YMCIOBOTO apryMEHTa
1.6  Jlorapudm uucna. JlecaTuuHble U HATypalibHbIE JOorapu(Mbl
HevictButenbHbie ynciaa. ApudpMeTUIecKre ONepalny ¢ JeHCTBUTEIbHBIMU YHCIAMHU.
1.7 IlpubnmxEHHBIC BBIYUCICHUS, NMPABWIA OKPYTJICHUS, MPUKUIKA U OIICHKA pe3yjbTaTa
BBIYHCIICHU
1.8  IIpeobpazoBanue BhIpaxKeHUN
1.9  KommiekcHble uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [{enbie 1 IPOOHO-palIMOHANBHBIE YPAaBHEHHS
2.2 VppauuoHanbHble ypaBHEHUS
2.3 | TpuroHoMeTpuiecKue ypaBHEHUS
2.4  lloka3zaTenbHble U JorapupMuUecKre ypaBHEHUS
2.5  lensie u ApoOHO-pallMOHATEHBIE HEPABEHCTBA
2.6 | HppamumoHaibHbIe HEPAaBEHCTBA
2.7 = Tloka3zaTenbHble U JorapudmMuuecKkrie HepaBeHCTBA
2.8 | TpuroHoMeTpu4ecKkrne HepaBEHCTBA
2.9 = CucrteMbl 1 COBOKYITHOCTH YPAaBHEHHUI 1 HEPABEHCTB
2.10  YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11  Marpuna cuctemsl JUHENHBIX ypaBHEeHNH. OnpeaennTens MaTpUILbI
3 OyHKIWH U TpaduKu
31 OyHkus, cnocodbl 3amaHus (yskuuu. [paduk ¢ynxoun. BsanmHOo o00paTHBIE
' bynkumnn. Yérabie n HeuéTHBIC QyHKIMHU. [leproandyeckue GyHKITUN
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHWd ¢GyHkuuu. Hymm dyHKImm.
3.2  TIpoMexxyTKu  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUU.

MakcumyMbl 1 MUHUMYMBI QyHKIIMU. Hanbomnbiiee 1 HauMeHblee 3HaueHUE (PYHKITH




Ha MPOMCIKYTKC

Crenennas pyHKIMS C HaTypaJIbHBIM U LIeJbIM rokaszareneM. EE€ cBoiicTBau rpaduk.

33 . .
CoiicTBa u rpaduk KOpHS 1-0il CTENeHN
3.4  Tpuronomerpudeckue GyHKIHUH, UX CBOMCTBA U TpadUKu
3.5  lloka3arenbHas u norapupmMudeckas GyHKINU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcuMnToThl rpadukoB GyHkIuid. CBoMCcTBAa (YYHKIHHI, HEMTPEPHIBHBIX
' Ha OTPE3KE
3.7  llocnenoBaTesnbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8 Apudmerndeckas u reomerpuueckas nporpeccuu. opmya cI0KHBIX TPOIEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [TpousBoanas pyukuu. [I[pon3BoiHbIE JIeMEHTApHBIX (PYHKITUH
[IpumeneHre mNPOM3BOAHON K HCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 okctpemyMmbl. HaxoxxaeHue HamOONbIIEr0 M HAUMEHbBINEro 3HadeHWs] (YHKIUU Ha
OTpE3Ke
4.3  IlepBooOpasnas. MuaTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHOXecTBO, orepanuu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 = BeposTHOCTB
6.3 = KomOunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 IlpsiMble M TJIOCKOCTH B MMPOCTPAHCTBE
7.3 ' MHoOrorpaHHuKu
7.4 = Tena u NOBEpXHOCTH BpPAILLECHUS
7.5 = KoopauHAaTel U BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

e MareMaTHka: anre6pa M Ha4daJla MaTCMAaTHYCCKOI'O aHaJIn3a, TCOMCTPHA.

AnreOpa u Hayajga MareMaTHdeckoro aHaiamsa, 10-11 kmaccel/ AIMMOB
HI.A., Konsrun IO.M., Tkauea M.B. u ap. - M.: AkuuoHepHoe
obmectBo «M3narensctBO «IIpocBemenue», 2025.

Marematuka: anreOpa 1 Hayajia MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHS.
I'eometpusi, 10-11 xnmaccel/ Atanacsn JI.C., byty3oB B.®., Kagomiien
C.b. u np.-M..: AKIIMOHEpHOE 00111eCTBO «3naTenbCcTBO
«IIpocBemienue»,2023.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

e MareMaTHka: anre6pa M Ha4daJla MaTCMATHYCCKOIo aHain3a, rcOMCTpPH.

I'eomerpuss 10—11-e kmaccel : 0a30BbIA M YIIIyOJEHHBIM YpOBHU :
MeToanueckue pexkoMeHpauumu Kk yueOHuky JI. C. Aranacsna, B. O.
byty3oBa, C. b. KagomiieBa u ap. — Mocksa : [IpocBenienue, 2023

Marematuka: aiarebpa W HadaJla MaTeMaTHYEeCKOro  aHaIu3a,
reomeTpus.Anrebpa ¥ Hauvajga MareMmaruyeckoro a”ammza 10—11
kiaccel. Meroauueckue pexomenaanuu Kk yaeonuky . A. Anmumosa,lO.

M. Konsiruna, H. E. ®€noposoit u a1p. — Mocksa : [Ipocsemienne, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET
Ne
u/n Anapec 0P Ha3Banue pecypca

http://window.edu.ru/

OnexkTpoHHas OMOINOTEKa YUEOHUKOB U METOAMYECKUX
MarepuanoB. [lpenmeTrHeie pasnpensl «MaremaTtnkay,
«Aunredpay, «I'eomeTpusi»

https://fipi.ru/

PenepanbHbI HHCTUTYT NEAArOrMYECKUX U3MEPEHUM.

http://window.edu.ru/wi
ndow/catalog

Karanor Poccuiickoro 00111e00pa30BaTEILHOTO
IToprama.  IlpenmerHble paszpensl «MaremaTtukay,
«Aunredpay, «['eometpusy.

http://www.school.edu.r
u

Karanor «O0pa3oBarenbHble pecypcebl ceth MHTepHET
JUIsE 00111er0 00pa30BaHMS.

http://catalog.iot.ru

Karanor «llIkonbubeiid Angexc». [IpenmerHeie pa3iesnsl
«Marematukay, «Anredpay, «I'eoMeTpus».

https://resh.edu.ru/about

['ocynapctBennass ~ oOpaszoBaTenbHas  miaTdopma
«Pocculickas aneKTpOHHas MKOJIA»
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https://fipi.ru/
http://window.edu.ru/window/catalog
http://window.edu.ru/window/catalog
http://www.school.edu.ru/
http://www.school.edu.ru/
http://catalog.iot.ru/
https://resh.edu.ru/about

7 https://math- OOpasoBaTebHBI  MOpPTAT IS MOJATOTOBKH K
ege.sdamgia.ru/ 9K3aMeHaM 110 MPOo(UIBHOM 1 6a30BOil MaTeMaTHKE.

8 https://urok. Isept.ru/ Caiit «ITepBoe CEHTAOPS.

9 https://uchi.ru/ Yuu.py - oTedecTBEHHas OHJIAiH muatdopma

10 http://school- Emunas xoiutekuust 1{udpoBeix  00pa3oBaTEIbHBLIX
collection.edu.ru/ pECypCoB 10 MaTeMaTHKe, 1o KiaccaMm, TeMam u Y MK

1 http://www.pm298 ru/ | MaTeMaTnka: CnpaBouHAK (opMyn mo anrebpe u

I€OMETPHH.

https://utf8.1bz.ru/metod

12 ist/authors/matematika/ JIaGoparopust A.I'. MopaxoBHya.
7/

13 https://foxford.ru/ Omnaiig-mkomna Pokchopr.

14 http://www.yotx.ru/

[TocTpoenue rpadukoB GyHKUIHNA OHIANH.
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