111. ®depepanbHaa paboyas nporpamma no y4yeOGHOMY npeameTty
"MaTtemaTuka" (6a3oBbIM YPOBEHbD).

111.1. denepanphas pabouas mporpamma 1o yaeoHomy npeamety "MaremaTuka" (6a30BblIii
YPOBEHb) (Iajee COOTBETCTBEHHO - IpOrpaMMa II0 MaTeMaTHKEe, MaTeMaTHKa) BKJIIOYAET
MNOSCHUTENBHYIO 3allUCKy, COAEp)KaHHE OOYy4YeHHs, IUIAHUPYEMbIE pE3YJIbTaThl OCBOCHUS
IPOrpaMMEbI [0 MaTeMaTHKe.

111.2. TlosicHuTeNbHAS 3aITUCKA OTPAXKaeT OOIIME e U 3a/1a4l U3y4eHUs MAaTEMAaTHKH,
XapaKTEPUCTUKY TICHUXOJOTHYCCKUX TPEINOChUIOK K €€ M3YYCHHIO OOyYaroIIMMHCS, MECTO B
CTPYKType Y4eOHOro IUTaHa, a TakkKe IMOAXOABl K OTOOPY COJICpXKaHUsS, K OIPEICICHHUIO
TJIAaHUPYEMBIX Pe3yJIbTaTOB.

111.3. Copepxanue 0oOy4eHHMsS PpaCKpbIBaeT COJAEp)KaTeNbHbIC JIMHHUU, KOTOpBIC
HpeaararoTcsl Juisd 00s3aTeNIbHOT0 M3YYeHHsS B KaKIOM Kilacce Ha YPOBHE CpPETHEro OOIIero
o0OpazoBaHusl.

111.4. IInanupyemble pe3ylbTaThl OCBOCHHS IPOrpaMMbI T10 MATEMAaTHKE BKIIOYAIOT
JUYHOCTHBIC, METAIPEIMETHBIC PE3YJIbTAaThl 32 BECh NMEPHOJ OOYYCHHUS HAa yPOBHE CPEIHETO
o0miero oOpa3oBaHMs, a TaKKE IMPEIMETHBIC JOCTHKCHHS OOYYarOIIErocsl 3a KaKIbld T[T
00y4eHUsI.

111.5. NosAcHUTenbHaaA 3anucka.

111.5.1. IIporpamma 1o MaTeMaTHMKE Ha YpPOBHE CpeAHEero oO0miero oOpa3oBaHUs
pazpaborana Ha ocHoBe PI'OC COO c yderoM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
MNPEeIbsIBISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPATUIMIl POCCHIICKOTO 0Opa3oBaHU.
Peanmm3zanus mporpaMmbl IO  MaTeMaTHKE  OOECIIEYMBAET  OBJIAJCHHWE  KIIFOYEBBIMH
KOMIIETEHIIMSIMH, COCTABJISIONIMMHI OCHOBY I CAMOPa3BUTHUSI M HEMPEPBIBHOTO O0Opa30BaHMS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO W TIO3HABATEIBbHOTO pPa3BUTUS JINYHOCTU
o0yJaromuxcs.

111.5.2. B nmporpaMMe 1o MareMaTHUKE YYTEHbI UJEH U TMOJOKEHHS] KOHIENIIUA Pa3BUTHUS
MaTteMaTHueckoro oOpas3oBaHusi B Poccuiickoit ®dexepanmu. B cooTBeTcTBUM ¢ Ha3BaHUEM
KOHLENIMY MaTeMaTH4eckoe 0o0pa3oBaHUE JOJKHO, B YACTHOCTH, MPEJOCTaBIATh KAXKIOMY
oOyyaromemMycss BO3MOXKHOCTh JIOCTHXKEHUS YPOBHS MaTeMaTH4ECKUX 3HaHUU, HEOOXOJMMOro
JUIsL ajbHeHIel ycrenHon XKu3Hu B obmectBe. FIMEHHO Ha pelieHne 3ToW 3a/1aydl HallejleHa
nporpaMma 1o MareMaTHke 6a30BOr0 YpOBHSI.

111.5.3. Marematuka - OOpHBIN NPEAMET I U3yYEHUSI CMEKHBIX JUCLUUIUIMH, YTO JEJIaeT
0a30ByI0 MaTEMaTUYECKYIO MOJIrOTOBKY HEOOXOIUMOH.

111.5.4.  Ilpaktuueckas  TOJE3HOCTb  MaTeMaTHMKUd  OOYCJIOBJI€HAa  HaJU4HueM
IPOCTPAHCTBEHHBIX  (OPM, KOJIMYECTBEHHBIX OTHOIICHUH, OSKOHOMHYECKUX pacueToB;
HEOOXOJUMOCTBIO MaTeMaTHYeCKUX 3HAaHWM B TOHMMaHUU TPUHIUIIOB YCTPOWCTBA U
UCTIOJIb30BaHUSI COBPEMEHHOM TEXHHMKH, BOCIPHATHS UM MHTEpIIpETalus pa3HooOpa3HOH
COLIMATIbHOM, JKOHOMHYECKOW WHGOpMaIlMU; MPAKTUYECKUX MPHUEMOB T'€OMETPUYECKHX
U3MEPEeHUH U MOCTPOSHUH, YTeHUsI HH(POPMAIIUHY, IPEJCTABICHHON B BUJIe Ta0NIUL, AUarpaMM U
rpadukoB.

111.5.5. HpI/IMeHCHI/Ie MAaTeMaTUUCCKOTO CTUJIA MBINUICHUSA, TMPOABIIAIOIICTOCSA B
OMMpPECACIICHHBIX YMCTBCHHBIX HABBIKaX, INpHUE€Max WU MCTOAaX MBIIUJICHUA YCJIO0BCKaA, IMPOIECCAX
0606II_ICHI/I$I U KOHKpPCTHU3alluU, aHajin3a W CHHTC34, KJ'IaCCI/I(I)I/IKaI_[I/II/I n CucreMarmn3anuu,



abcTparupoBaHus M aHAJIOTUI Kak (POPMUPOBAHUU aJITOPUTMUYECKON KOMIIOHEHTbI MBILIUICHUS U
BOCIIMTAHUH YMEHUH IEHCTBOBATH 110 3aJaHHBIM aJITOPUTMaM, O3BOJIAIOIIEH COBEPILICHCTBOBATh
U3BECTHBIE U KOHCTPYHPOBATh HOBbIE. OOBEKTHI MATEMAaTUUECKUX YMO3AKIOUEHHH, TpaBuiIa UX
KOHCTPYUPOBAHMSI PACKPBIBAIOT MEXAaHU3M JIOTMUECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BBIpAOOTKE
yMeHu#l (opmyiaupoBaTh, 00OCHOBBIBaTh M JOKA3bIBaTh CYKICHHSA, TEM CaMbIM pa3BUBAIOT
JIOTUYECKOE MBIIILJICHUE.

111.5.6. OOyuenne mareMaTHKE KaK BO3MOXHOCTb Pa3BHTHs Y OOYYalOIIMXCS TOYHOM,
palMoOHAIBHON M MH(GOPMATHBHOW peyH, yMEHHs OTOMpaTh Hanbosee MOAXOISIINE SI3bIKOBHIE,
CHUMBOJIMYECKHE, TpaUuecKue CpelicTBa JUIS BBIPAKEHUS CYXICHHH W HArJIATHOTO HX
Hpe/ICTaBICHNUS.

111.5.7. OO01iee 3HaKOMCTBO ¢ METOJIAMH MMO3HAHUS IEUCTBUTEIBHOCTH, IIPEJICTABIICHUE O
npeMeTe U METOJIC MATEeMAaTHKH, €r0 OTIMYUS OT METOJIOB ECTECTBEHHBIX H TYMaHUTAPHBIX HAYK,
00 0COOEHHOCTIX IMPUMCHCHUS MAaTCMATHUKU [JIA PCHICHUA HAaYYHBIX W IMPUKIIAJHBIX 3aa4 KakK
HEOOXOIMMBIN KOMIIOHEHT OOIIEH KYIbTYpHI.

111.5.8. M3yyeHue MareMaTuku CIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO YEJIOBEKa,
MOHMMAHUIO KpacoThl M  M3AIIECTBA MAaTEMAaTUYECKUX  PACCYKICHHUH, BOCIPHUSITHIO
reOMETPHUYECKUX (HOPM, YCBOCHHIO HJICU CUMMETPHH.

111.5.9. IlpuopurernpiMu nensimu oOyuenuss Mmatematuke B 10 - 11 kiaccax Ha 6a30BOM
YPOBHE SIBJISIFOTCS:

dbopMUpOBaHHE  LIEHTPANBHBIX  MaTEeMaTHMYECKUX  TOHATUH  (YMCIO,  BEJIMYHMHA,
reoMerpuueckas (Qurypa, TmepeMeHHas, BEPOSATHOCTh, (QYHKIH), 00ECIEeUHBAOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHUs 00yUarOIINUXCS;

IIOABECACHUC 06y11a}01u1/1x051 Ha AOCTYINIHOM MJIA HUX YPOBHC K OCO3HAHHIO B3aWMMOCBA3HU
MAaTECMAaTUKH U OKPYXAromero mMupa, INOHUMaHHUC MATEMATUKHU KaK YaCTU 06H.[eﬁ KYJIbTYPbI
YCIO0BCYCCTBA,

Ppa3sBUTHC HWHTCIJUICKTYAJIbHBIX n TBOPYCECKUX CIIOCOOHOCTEH 06yqa101u14xc51,
IMO03HABaTCIILHOM AKTUBHOCTH, HCCIICAOBATCIBCKUX YMGHHﬁ, KPUTHYHOCTH MBIIJICHW A, HHTEPCCa
K U3YYCHHUIO MAaTCMATUKH,

(dbopMupoBaHue (YHKIIMOHATHHON MAaTeMaTU4YECKOW IPaMOTHOCTU: YMEHHUS pacro3HaBaTh
MaTeMaTHYECKUE aCMEeKThI B PEAIbHBIX )KU3HEHHBIX CUTYaLUAX U IPU U3YUEHUU JIPYTUX yUEOHBIX
IPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (hOpMyJIHpOBaThb MX Ha S3bIKE
MaTE€MaTUKU U CO3/1aBaTh MAaTEMaTUYECKUE MOJECIIH, IIPUMEHATh OCBOCHHBIM MAaTeMaTU4EeCKUN
ammapar Uil pelIeHUs] NPAKTUKO-OPHMEHTHPOBAHHBIX 3a/1ad, MHTEPIPETUPOBATh U OLICHUBATh
[IOJIyYEHHBIE PE3YJIbTaThI.

111.5.10. OcHOBHBIMM JTMHUSAMH cojepkaHus MareMatuku B 10 - 11 knaccax sBusroTcs:
"Uucna wu BeluMcienua”, "AnreOpa" ("AusreOpanueckue BelpakeHUs'", "YpaBHeHMS U
HepaBeHcTBa"), "Hauana maremaruyeckoro ananuza", "I'eomerpus” ("I'eomerpuueckue Gurypot
u ux cpoucrtBa", "M3MepeHune reoMerpuueckux BeauuuH"), "BeposATHOCTH M cTaTHCTHKA'.
CopepxarenbHble JIMHUM Pa3BUBAIOTCS MApaJJIENbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOH, OJTHAKO HE HE3aBUCUMO OJHA OT JIPYrOi, a B TECHOM KOHTAaKTE U B3auMozeicTeun. Mx
o0OBeAMHSIET JIOTMYeCKas  COCTaBISIONIasl, TPAaJUIUMOHHO TMpHCyIIas MaTeMaTHKe U
POHM3BIBAIOIIAS BCE MATEMaTHUECKUE KYPChI U cofiepkaTenbHble TuHIH. ChopMyIMpOBaHHOE B
OI'OC COO TpeboBanue "BiaseHHe METOJIaMU J0Ka3aTeNIbCTB, AITOPUTMaMH PELICHUs 3ajad,
yMeHue (GopMyIHpOBaTh OMNpEAETICHHs, AKCUOMbI M TEOpEMbl, MPUMEHATh HUX, MPOBOIUTH



JIOKa3aTeIbHbIC PACCYKICHUS B XOJI€ pEIIeHUs 3a1au" OTHOCHTCS KO BCEM Y4EOHBIM KypcaMm, a
bopMupoBaHHE JIOTMYECKUX YMCHHH pachpeiessieTcss Mo BCeM rojgaMm OOy4YeHHs Ha YpOBHE
CpeaHero ooniero 0opa3oBaHusl.

111.5.11. B coorBercTBUu ¢ ®I'OC COO MaremaTrka sBIseTCsS 00s13aTEIbHBIM IIPEIMETOM
Ha JaHHOM ypoBHE oOpa3oBaHus. [Iporpammoli Mo MaTeMaTHKE MPeyCMaTPUBACTCS M3yUCHUE
yaeOHoro mpenMera "Marematuka' B paMKax TpeX Yy4eOHBIX KypcoB: "Anrebpa u Havaia
MaTemaruueckoro asanuza", "l'eomerpus", "BeposTHocTh M craructuka"'. ®opMupoBaHue
JIOTUYECKUX YMEHUHN OCYIIECTBIIAECTCS Ha MPOTSIKEHUH BCeX JIeT 0Oy4eHHUsI Ha YPOBHE CPETHETO
o01ero 0opa3oBaHusi, a JIEMEHTHI JIOTUKU BKIIIOYAIOTCS B COJIEPKaHUE BCEX HA3BAHHBIX BBIIIEC
y4eOHBIX KypCOB.

111.5.12. OGuiee yncio yacoB, PEKOMEHIOBaHHBIX JUIsl U3y4eHUsI MaTeMaTuky - 340 yacos:
B 10 xmacce - 170 gacoB (5 yacoB B Heneno), B 11 kimacce - 170 yacoB (5 yacoB B HEJEIIO).

111.6. MnaHunpyemblie pe3ynbTaTbl OCBOEHUA NpoOrpamMmbl MO MaTemaTuke
6a30BbIM YpOBEHb Ha YPOBHEe cpeAHero obLiero oopasoBaHus.

111.6.1. B pe3ynbraTe n3yueHuss MaTeMaTHUKU Ha YPOBHE CPEAHEro OOIIero 00pa3oBaHus y
oOyyatomierocst 0yayT c()opMUPOBaHbI CIEAYIOIINE TMYHOCTHBIE PE3yIbTaThI:

1) rpak1aHCKOTO BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh TPAKIAAHCKON TMO3MIMHK  OOydJaromierocs KakK aKTHBHOTO H
OTBETCTBEHHOI'0 4YJIEHa POCCUICKOro OOIIECTBA, MpEJICTaBIE€HHE O MaTEeMAaTUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJICHHUI, NpOLEAyp TpakJaHCKOro oOuiecTBa
(BBIOOPBI, OIPOCHl M APYroe), yMEHUE B3aMMOJEHCTBOBATh C COLMAIBHBIMH HHCTUTYTaMHU B
COOTBETCTBUH C UX (DYHKIMSIMU ¥ Ha3HAYCHUEM;

2) MaTpUOTUYICCKOTO BOCITUTAHUA:

c(OPMHUPOBAHHOCTh POCCUMCKON I'Pa)KAAHCKOW MIEHTUYHOCTH, YBaKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHUKEHUSIM POCCUMCKUX
MaTeMaTUKOB M POCCUMCKON MaTeMaTHYECKOW IIKOJIbI, WCMIOJb30BAHUE 3TUX JIOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAHHWE  JyXOBHBIX IIEHHOCTEH  poccHiickoro  Hapoaa, chHOpMHUPOBAHHOCTh
HPAaBCTBCHHOI'O CO3HAHUA, OTUUCCKOI'O MOBCACHHA, CBA3AHHOI'0 C MPAKTHYCCKUM IMPUMCHCHUEM
JTOCTHKEHUN HAayKd W AESITENbHOCTHIO YYEHOTO, OCO3HAaHWE JIMYHOTO BKJIaJa B TMOCTPOCHUE
YCTOMYHUBOTO OYAYIIETO;

4) OCTCTUYCCKOI'O BOCIIMTAHHUA:

OCTECTUYCCKOC OTHOIICHHUE K MHUPY, BKIIFOYAA 3CTCTUKY MAaTEMATUUCCKUX SaKOHOMepHOCTeﬁ,
06’LCKTOB, 3aaaq, peH.IeHPIfI, paCCY)i(,Z[CHPlﬁ, BOCIIPUUMYUBOCTE K MATCMATUYCCKUM A4CIICKTaM
Pa3IUYHBIX BUIOB UCKYCCTBA,

5) ¢hu3HUECKOTO BOCTIUTAHUS:

c(OpPMUPOBAHHOCTh YMEHHMSI IPUMEHSITh MaTeMaTHUECKHE 3HAHUSI B MHTEpEcax 3/I0pOBOTO
u Oe3omacHOro obOpas3a *HM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHIATUN U OTAbIXA, pEryysgpHas (Gu3nueckas akTUBHOCTb),



¢u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBHON J€SITEIbHOCTHIO;
6) TPyZIOBOTO BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH TPYAOIIOOWS, MHTEPEC K pa3udyHbIM chepam
npoeCCUOHATILHON NIESTEIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKON W €€ MPHIOKCHHUSIMU, YMCHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccur HW peaTu30BBIBATH COOCTBCHHBIE
JKU3HCHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYecKOMYy OOpa3oBaHUIO W
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
NPaKTUYECKHX 3a/1a4 MATEMaTUYECKON HANIPaBJICHHOCTH;

7) SKOJIOTUYECKOTO BOCIIUTAHUS:

C(OPMHUPOBAHHOCTb  JKOJIOTUYECKOM KYyJIbTYpbI, I[OHMMAaHUE BJIMSHUSA COLMAIBHO-
HKOHOMHMUYECKUX IIPOLIECCOB HA COCTOSHUE HPUPOJHOM M COLMAIBHOW Cpeibl, OCO3HaHHE
17100aIbHOTO XapaKTepa HKOJOTMUECKUX Mpo0sieM, OpUEHTALUs Ha IPUMEHEHUE MaTeMaTHYECKUX
3HaHMUM JJIs pelieHus 3a7a4 B 00JaCTH OKPY>KaroIlel cpebl, IIaHUPOBAHUE OCTYIIKOB U OLIEHKU
UX BO3MOYKHBIX ITOCIIEICTBUH [UIs OKpY’KalOIIel cpeabl;

8) IEHHOCTH HAyYHOTO TTO3HAHUS:

C(OPMHPOBAHHOCTE ~ MHMPOBO33PEHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HAYKU U OOILECTBEHHOW MPAaKTUKH, NOHMMAaHHWE MAaTEMaTU4YeCKOW HayKHu Kak cgepbl
YEJIOBEYECKOU JEATEIbHOCTH, JTAIlOB €€ PA3BUTHU M 3HAYUMOCTH Ul Pa3BUTUA LIMBUIM3ALUU,
OBJIAJICHHE SI3BIKOM MATEMAaTUKHA M MAaTEMaTU4YECKON KYJIbTYpOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYLIECTBIIATH IIPOCKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCT HHAUBUAYAIBHO U

B IpYIIIIE.

111.6.2. B pe3ynbpTare nu3yuyeHus: MaTeMaTUKH Ha YPOBHE CPEHET0 001Iero oopa3oBaHus y
obOyyaromierocs OynyT copMUpPOBaHBI MMO3HABATEIIbHBIC YHUBEPCAJIbHBIE Y4YEOHBIC JCHCTBUA,
KOMMYHHKaTHBHbIE YHHUBEpCaJbHble Yy4ueOHble JEHCTBUSA, PpETrYISITHBHBIE YHHUBEPCAJIbHBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

111.6.2.1. Y oOyuatomierocs OyayT cGOpMHpOBaHBI ciexyrouue 0a30Bble JOrMUECKUE
JENCTBHS KaK 4acTh [T03HABATENIbHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBHIA:

BBISIBIIATh M XapaKTEPU30BaTh CYILECTBEHHbIE NPU3HAKM MAaTeMaTHUYeCKHMX OOBEKTOB,
NOHSTUM, OTHOIIEHWH MEXIy TMOHATHUSAMHU, (QOPMYIUpPOBATH OINpEAETCHUS TMOHATHUH,
YCTAQHAaBJIMBATh CYIIECTBEHHBIH MNpPHU3HAK KIACCU(UKAMK, OCHOBAaHMS JUIsI OOOOIIEHHS WU
CpaBHEHUs, KPUTEPUU ITPOBOIMMOI0 aHAJIN3A;

BOCIIpUHUMATh, (bOpMy.]'IPIpOBaTL n HpCO6p330BBIBaTL CYXKACHUA: YTBCPAUTCIIbHBIC U
OTpUIATCIIBHBIC, CIUHUYHBIC, YACTHBIC U O6HH/IG, YCJIOBHEIC,

BBISIBJIAITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEUUs B (akTax,
JNaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeajaratb KpPUTEPUH IS  BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

ACIaTh BBIBOABI C HCIIOJB30BAHUEM 3dKOHOB JIOTUKH, ACAYKTHBHBIX W HWHAYKTHUBHBIX
YMOSaKHIOquHﬁ, yMO3€lKJ’IIO‘ICHPII>i 110 aHaJIOTHH,

MIPOBOAUTH CAMOCTOSITENILHO JOKA3aTeNbCTBA MaTEMaTUUECKUX YTBEPKACHHUH (TIpSIMBbIE U OT
OPOTHBHOTO), BBICTPAUBaTh apPryMEHTAlUIO, TPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYAECHHSI U BHIBOJIBI;



BBIOMPATH CIIOCO0 pereHus yueOHOH 3a1a4un (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUS,
BBIOMpATh HanOoJIee MOIXOAAIINI C YIETOM CaMOCTOSATENILHO BBIICIEHHBIX KPUTEPHEB).

111.6.2.2. Y  oOywaromerocs Oyayr copMUpOBaHBI  cleayromme  0a30BbIe
UCCIIeI0BaTeIbCKHE ICHCTBUS KaK YacTh MO3HABATEIILHBIX YHUBEPCATIBHBIX YUCOHBIX CHCTBHIA:

MCIOJIB30BaTh BOMPOCHI KaK MCCIEA0BATEILCKUN HHCTPYMEHT MO3HAHUS, (POPMyIUpOBaTH
BOIPOCH], (PUKCUPYIOIIME NPOTUBOpEUHE, NpOOJIEMy, YCTaHABIMBATH HCKOMOE U JAHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIHI0, MHEHHE;

MPOBOJIUTH  CAMOCTOSITEJILHO  CIUIAHUPOBAHHBIA ~ OKCIEPUMEHT, HCCICAOBAHHE TIO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IPOIECCA, BBISIBICHUIO
3aBUCUMOCTEH MEXTy 00BEKTaMH, SIBJICHUSIMH, ITPOLIECCAMU,

CaMOCTOSITEIILHO (hOPMYJIMPOBaTH 0OOOIIEHUSI U BBIBOJBI 10 Pe3ybTaTaM MPOBEACHHOTO
HaOJIFOICHNUS, UCCIICIOBAHHMS, OIICHUBATh IOCTOBEPHOCTh MOJTYYEHHBIX PE3YJIbTATOB, BBIBOJOB U
000011IeHHI;

IIPOrHO3UPOBATb BO3MOKHOC PA3BHUTHUC ITPOLCCCA, @ TAKIKC BbIJABHUI'aThb ITPCIAIIOIOXKCHHA O
€T0 pa3sBUTUHU B HOBBIX YCJIIOBHAX.

111.6.2.3. Y obyuatomierocst 6yayt cpopmupoBaHbl yMeHHUs paboTath ¢ HHGOpMaIuen Kak
4acTh IMO3HABATEIHHBIX YHUBEPCATBHBIX YICOHBIX NCHCTBHIA:

BBISBJIATH Ne(ULUTH UHOOPMALIUY, JAHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOMPOC M IS
pELICHUS 3a/1a4H;

BbIOMpaTh HMH(OpMANMIO W3 HUCTOYHUKOB pPa3IMYHBIX THUIIOB, AHAJIU3UPOBATh,
CUCTEMATU3UpPOBAaTh U MHTEPHPETUPOBATH MHQPOPMAIMIO paA3IUYHbIX BUAOB U (GopM
IIPE/ICTABIICHNUS;

CTPYKTYpUPOBaTh HH(OPMAIIHIO, IPEACTABIATE €€ B Pa3IMYHBIX (popMax, WILTFOCTPHPOBATH
rpadu4ecKku;

OLICHMBATh HAJAEKHOCTb HMH(POPMAlMU IO CAMOCTOATEIbHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

111.6.2.4. 'V oOyuaromerocs Oyayr chopMmupoBaHbl yMEHHsS OOIIEHHS Kak 4YacThb
KOMMYHHKATHBHBIX YHUBEPCAIbHBIX Y4eOHBIX JIeHCTBUIA:

BOCIIpHUMATb U q)OpMy.]'H/IpOBaTB CYXKIACHUSA B COOTBETCTBUU C YCIOBUAMU U LCIIIMU
06H_ICHI/IH, SICHO, TOYHO, I'PaMOTHO BBIPAKAaTh CBOIO TOYKY 3pPCHHA B YCTHBIX U NMHUCBbMCHHBIX
TEKCTaXx, 1aBaTh MMOACHCHU 110 XOAY PCIICHUA 3aJa4, KOMMCHTUPOBATH HOJ'Iy‘IGHHBIfI pE3YIbTAT,

B X0JIe OOCYXJIEHHs 33a/aBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, HMpOOIEeMBbI,
pemaeMoil 3a1ayu, BBICKA3bIBATh WJIEH, HAlIEJICHHbIE HAa MOMCK PELIeHHs], COMOCTaBIsATh CBOU
CYXJIEHUS C CYXXACHUSMHU JPYrUX YYaCTHHKOB JMANOra, OOHapY)XUBATh pa3iUyle M CXOJICTBO
MO3UIHI, B KOPPEKTHON opMe GOopMyTUPOBATH Pa3HOTIACHsI, CBOM BO3PAXKEHHUS;

MIPEACTABIATh PE3YNbTAThl PELICHUS 3aJaud, JKCIEPUMEHTA, HCCIIECIOBAHMS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBHICTYIJICHHS C YYETOM 3ajayd MPe3eHTalul U 0COOeHHOCTEN
ayJIUTOpUHU.

111.6.2.5. ¥V oOyuatomerocst 6yayT chopMUPOBAaHbI YMEHUSI CaMOOpPraHU3alluu KakK 4acTb



PETYJISTUBHBIX YHUBEPCAIbHBIX YUCOHBIX JACHCTBHIA:

COCTABJIATh IUIaH, AJTOPUTM pELICHHs 3aJauyd, BbIOUMpPATh CHOCOO pPELIEHHS C Yy4eTOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapUaHThI PEIICHUH ¢ y4eTOM HOBOW MH(pOpMALIUK.

111.6.2.6. Y oOyuaromerocsi OynyT chOpMHpPOBaHbI YMEHHSI CAMOKOHTPOJS KakK 4YacTb
PEryJSITUBHBIX YHUBEPCAJIBHBIX YYCOHBIX ACHCTBHIA:

BJIaJICTh HAaBBIKAMU TIO3HABATEILHOM pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHHA U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTaTOB, BIA/I€Th CIIOCOOAMHU CAMONIPOBEPKU, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelICHUs. MAaTEMaTHYECKOU 3a/1a4H;

OpeABUACTG TPYAHOCTH, KOTOPBLIC MOI'YT BO3HHKHYTH IIpHW PCHICHUH 3adadd, BHOCHUTDH
KOPPCKTHUBBI B ACATCIIBHOCTL HaA OCHOBC HOBBLIX O6CTO$IT€JIBCTB, JaHHBIX, HaﬁHGHHBIX OH_II/I60K,
BBIABJICHHBIX pr,Z[HOCTeﬁ;

OLIEHHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUAM, OOBSACHATh IPUUUHBI JOCTUKEHUS
WIA HEJAOCTHXKEHMs pe3yJbTaTOB JEATEIIbHOCTH, HAaXOIUTh OIIMOKY, JaBaTb OLICHKY
IPUOOPETEHHOMY OIIBITY.

111.6.2.7. Y obyuatomierocst OynyT copMUpOBaHbI YMEHHSI COBMECTHOM e TEIIbHOCTH:

MOHMMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAaHJAHON W MHIMBHUIYaJIbHON pabOTHI MpH
pelieHMH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOW pPabOTHI, paclpeneisiTb BHIBI pabOT, JOTOBAPHBATHCS, OOCYXKIATh
Ipolece 1 pe3yabTaT padoThl, 00001aTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMNMNOBBIX (opmax padboThl (00CyxkaeHHs, OOMEH MHEHUHU, "MO3TOBBHIE
ITYpMbI" ¥ UHBIE), BBITIOIHITH CBOIO YacTh pa0OThI M KOOPIAUHUPOBATH CBOU JCHCTBHS C APYTUMU
YJIeHaMH KOMAaHJbl, OIICHUBAaTh KAaueCTBO CBOETO BKJaJa B OOLIMHA TPOIYKT TO KPUTEPHUSM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

111.6.3. IlpenMeTrHble pe3yabTaThl OCBOECHHS IMPOTpPaMMbl IO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CPEJHET0 0011ero 00pa3oBaHus MPECTABICHBI 10 ToAaM 00yueHHs B paMKax
OTJIENbHBIX YUEOHBIX KYpPCOB B COOTBETCTBYIOLUX pa3/iesax MporpaMMbl [0 MaTeMaTHKE.

111.7. PepepanbHasa paboyas nporpamma y4ebHoro Kypca "Anrebpa wm
Ha4yana maTemMaTu4eckoro aHanmsa".

111.7.1. TlosgcuuTenbpHas 3aMUCKa.

111.7.1.1. YueOnsiii kypc "Anredpa u Hadaja MaTeMaTHYecKOro aHaiau3a" oOecrieuyuBaeT
MHCTPYMEHTANIbHYIO 0a3y /Ui HM3y4eHHs BCEX ECTECTBEHHO-HAy4YHBIX KYypcoB, (GoOpMHUpYET
JIOTMYECKOE U a0CTPAKTHOE MBIIUIEHUE 00yJalOMMUXCsl Ha YPOBHE, HEOOXOIMMOM ISl OCBOCHHS
y4eOHBIX KypcOB MH(POPMATHKH, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax yueOHOTO
Kypca "AnreOpa W Hayaga MaTeMaTH4YeCKOro aHanusa" oOydaroluecs OBJIA/IEBAIOT
YHHUBEPCAIbHBIM S3BIKOM COBPEMEHHOH Hayku, KOTopas (OpMylIHpyeT CBOM JOCTHKEHHS B
MaTeMaTHueckoi popme.

111.7.1.2. VueGHbIii Kypc anreOpbl M Hayajdl MaTeMaTHYeCKOro aHajlu3a 3aKJabIBaeT
OCHOBY JUIsl YCIIEIIIHOTO OBJIAZICHUsI 3aKOHAMU (PU3UKH, XUMUH, OMOJIOTUHU, TOHUMaHHUS OCHOBHBIX
TeH,Z[eHI_[I/Iﬁ SKOHOMUKH U O6H.[€CTB€HHOI>1 KN3HH, ITO3BOJIACT OPUCHTHPOBATHECA B COBPEMCHHBIX
U(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO UCIIOIb30BaTh UX B TIOBCEHEBHOM )KU3HH.



OBHa[[eHI/Ie a6CTpaKTHBIMI/I U JIOTUYCCKU CTPOrMMHU MATCMATHYCCKUMHU KOHCTPYKIUAMU
pa3BUBaeT yMEHUE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEPIKICHUS,
UCTIOJIb30BaTh 00O0OIIEHNEe M KOHKPETHU3alHWIo, aOCTparupoBaHUE M AaHAIOTHIO, (OPMHUPYET
KpeaTHBHOE M KPUTHYECKOE MBIIUICHHE. B X0/e u3yueHus anreOpbl U Hayall MaTeMaTHYeCKOro
aHaJIM3a Ha YpPOBHE CpPEAHEro o0mero oOpa3oBaHHS OO0YYaroMIMECs IOJYYalOT HOBBIA OIBIT
pelIeHHsT TPHUKIATHBIX 3a1ad, CaMOCTOSATEIBHOIO IOCTPOCHHUS MATEMAaTHYECKUX MOJeeit
peaNbHBIX CUTYyallM M HMHTEPIPETAlMU IIOJYYEHHBIX PELICHUM, 3HAKOMATCS C IpUMepamMu
MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MNpPHUPOJE, HAayKe W B MCKYCCTBE, C BBIJAIOLINMHUCS
MAaTCMAaTUYCCKUMU OTKPBITUAMU U UX aBTOPaMH.

111.7.1.3. VY4eOHplii Kypc anreOppl W HavaJl MaTEMaTHYECKOro aHaiau3a oOJagacT
3HAYUTEBHBIM BOCIHUTATEIBHBIM IMOTCHIIMAIOM, KOTOPBIH peamu3yeTcss Kak udepe3 ydeOHBIN
MaTepuan, CrnocoOCTBYOmUNA (OPMUPOBAHMIO HAYYHOTO MHPOBO33PEHMS, TaK M uepe3
cnenupuKky y4eOHOW JNeATeNbHOCTH, TpeOyroImeld CcaMOCTOATEIbHOCTH, AaKKypaTHOCTH,
MPOJOHKUTEIFHOM KOHIEHTPAIMM BHUMAHUS U OTBETCTBEHHOCTH 32 TIOJTyYEHHBINA pe3ysbTar.

111.7.1.4. B ocHOBEe METOAMKHN OOy4eHUs anreOpe W HadalaM MaTeMaTHYeCKOTo aHaJIn3a
JEKUT JeSATETbHOCTHBIN MPUHLIUI 00y4EHUs.

111.7.1.5. B crpykrype mnporpaMMbl M0 ajiredpe M HadajlaM aHajlu3a BbLIEISIOTCS
CIeNyIOLIUEe CcoAepKaTelbHO-MeToauueckrue JuHuM: "YUucna u Berumcienus", "®OyHkuuu u
rpaduku”, "YpaBHenus u HepaBeHctBa', "Havana maremarnyeckoro aHanuza", "MHoXecTBa U
noruka". Bce ocHOBHBIE coJiepKaTeabHO-METOANYECKHE JINHUM U3Y4al0TCsl HA IPOTSHKEHUH JBYX
JeT o0ydeHHs Ha YPOBHE CpeIHEro oOImiero oOpazoBaHus. JlaHHBIA ydeOHBIH KypcC SIBIISCTCS
UHTErpaTUBHBIM, O0BENUHAS B ceOe COoAep)KaHUE HECKOJbKUX MaTeMaTHYECKUX IMCLUIUINH:
anreOpa, TPUTOHOMETPHS, MATEMATUIECKUN aHAJIN3, TEOPHI MHOXKECTB U pyrue. O0ydatoniuecs
OBJI4/IEBAIOT MIMPOKUM MAaTEMaTHUYECKUM allapaToM, Y HUX MOCIeA0BaTeNbHO hopMupyercs u
COBEpUIEHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYECKYIO MOJIENb peaJbHONW CUTyalluH, IPUMEHATh
3HaHUS, MOJyYeHHbIe B yueOHOM Kypce "Anrebpa W Hayaja MaTeMaTH4YEeCKOro aHanuza", Juis
pelIeHHus  CcaMOCTOSITENbHO  C(OPMYJIMPOBAHHOM  MaTeMaTH4YecKoW 3aJayd, a 3aTreM
UHTEPIPETUPOBATH MOJTYYEHHBIA PE3yNIbTaT.

111.7.1.5.1. CopnepxarenpHo-MeTOAMYeCKass JUHMUS "Yncna ¥ BBIYUCIEHHUA" 3aBepllaeT
(dopMHpOBaHHE HABBIKOB HCIOJIb30BaHMS JIEHCTBUTENBHBIX YHCET, KOTOpOEe ObUIO HAayaTo Ha
YpOBHE OCHOBHOTO 0011iero oopaszoBanusi. Ha ypoBHe cpeanero oOrmero oOpazoBanusi ocoboe
BHUMaHUE yJenseTcsl (pOPMHUPOBAHUIO MPOYHBIX BBIYMCIMTEIbHBIX HABBIKOB, BKJIIOYAIOUINX B
ce0s1 MCTIONIb30BaHNe PA3IMYHBIX (POPM 3aIUCH JIEHCTBUTEIBHOTO YHCIA, YMEHHE PAllMOHAIBHO
BBIMOJIHATh JIGHCTBHSL C HHUMM, JelaTh HPUKUIKY, OLIEHUBATh pe3ynabTar. OOyuarommecs
MOJy9Yal0T HAaBBIKM TNPHUOJMKEHHBIX BBIYMCICHUH, BBINIOJTHEHUS JCHCTBUI C YHCIAMH,
3aMMCaHHBIMU B CTAHAAPTHOM (hopMe, UCITIOIb30BaHHUsI MATEMAaTHUECKUX KOHCTAHT, OLEHUBAHUS
YHCIIOBBIX BBIPA)KEHHI.

111.7.1.5.2. CopepxatenpHass JUHUS "YpaBHEHUS W HEpaBEHCTBA" pealu3yeTcss Ha
IPOTSKEHUH BCETO 00Y4YEHUsl Ha YPOBHE CPEAHEr0 00LIEero o0pa3oBaHMsl, IOCKOJIBKY B KaX10M
paszzene MporpaMMbl IPEeIyCMOTPEHO pelIeHHE COOTBETCTBYIOMMX 3afad. OOyuaromuecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJIaMU PELICHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIbHBIX,
NOKa3aTebHbIX, JIOTAapU(PMUUYECKUX M TPUTOHOMETPUYECKHUX YpaBHEHHH, HEpaBEHCTB U HX
cucteM. [lomydeHHble yMEHMSI HCIIONB3YIOTCA MPH HCCIEIOBAaHUM (PYHKIHUHA C TOMOILBIO
NPOM3BOJHON, peIIeHUH TMPHUKJIAAHBIX 3a7ady M 3aJad Ha HaxoXJeHHEe HauOOJbIINX H
HaUMEHbIINUX 3HaueHuil (yHkuuu. JlaHHas cojepraTefibHas JIMHUS BKJIIOYAeT B ceOs Takxke
¢dopMHpOBaHHE YMEHMH BBINOJHATH pacueTbl MO QopMmynaM, MpeoOpa3oBaHUs LEINbIX,
paloHaIbHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHM, a TaKKe BBIPAXKECHUH,
colepXkalluxX CTenmeHn u Jjorapugmel. B Xxoxe wu3ydeHus anreOpandyeckoro matepuana



MPOUCXOIUT JalibHEHIee pa3BUTHE AITOPUTMHYECKOTO H  aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HAaBBIKU JAECTYKTUBHBIX PacCyKICHHM, pabOThl C CUMBOJIbHBIMU
dbopMamu, TIPeCTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3pGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TIPAKTHUECKUX U €CTECTBEHHO-
HAy4YHBIX 33]1a4, HAIJISIIHO IEMOHCTPUPYET CBOU BO3MOXKHOCTHU KakK sI3bIKa HAYKH.

111.7.1.5.3. CopnepxarenbHo-MeToAMuecKass JuHUA "OyHKuuu U Tpaduku" TecHO
HeperyieTaeTcs ¢ ApYrUMH JIMHUSIMH Y4e€OHOIo Kypca, MOCKOJIBKY B KaKOM-TO CMBICIE 3a/1aeT
MOCNIEOBATENbHOCT, ~ M3yUeHUs MaTepuana. V3ydeHwe  CTENEHHOW, IMOKa3aTelbHOMH,
JOTapu(PpMHUUECKON M TPUTOHOMETPUIECKUX (DYHKIIHIA, UX CBOMCTB M TPaQHUKOB, HCIIOIb30BaHUE
GbyHKIMHI 15 pereHust 3a/1a4 U3 IpYruxX y4eOHbIX MPEAMETOB U pealbHON )KM3HU TECHO CBSI3aHO
KaKk ¢ MaTeMaTHYeCKUM aHaJM30M, TaK M C pEIICHHEM ypaBHEHHMH W HepaBeHCTB. Ilpu sToM
0oJbIIOe BHUMaHHE yreiseTcss GopMHUpOBaHUIO YMEHHUS BhIpaxarb (OpMYyJIaMH 3aBHCHUMOCTH
MEXy Pa3IMYHBIMH BEIIMYMHAMH, HCCIEI0BATH MOMyYeHHbIE (YHKIUHU, CTPOUTH MX I'paduKu.
Martepuan conepkaTelbHON JIMHUU HAlEJeH Ha Pa3BUTUE YMEHHM M HABBIKOB, MO3BOJISIFOIINX
BBIPa)KaTh 3aBUCUMOCTH MEKIY BETMUYMHAMH B Pa3IMIHON (PopMe: aHAIUTHIECKOH, rpadudecKkoit
u cioBecHoi. M3ydyeHue Marepuana criocoOCTBYET Pa3BUTHUIO alTOPUTMHUYECKOTO MBILIUICHUS,
CIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIMH, UCTIOJIb30BAaHUIO aHAJIOTUH.

111.7.1.5.4. ConepxartenpHas auHua '"Hauvama mateMaTtndeckoro aHaiauza" IMO3BOJISET
CYILIECTBEHHO PACHIUPHUTh KPYr KaKk MaTeMaTHYECKUX, TaK M MPHUKIAAHBIX 3a/1a4, AOCTYIMHBIX
00y4aromuMcs, y KOTOPBIX TOSBIISETCS BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH Ipaduku pyHKIUH,
OMpENENATh X HauOONbIINE U HAUMEHBIIINE 3HAYCHUSI, BBIYUCIIATH TUIOMAAn GUryp u o0beMbl
TeJ, HAXOJUTh CKOPOCTU U YyCKOpeHus mpoieccoB. CopepkarenbHasi TUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHMSI MAaTEMaTHYECKUX MOJCNICH pEalbHBbIX CHUTYyallud, HaXOXIACHUS
HAWIYYILEro pelIeHHs] B TPUKIATHBIX, B TOM YHCJIE COLMAIBLHO-3KOHOMHYECKHX, 3a/ayax.
3HAKOMCTBO C OCHOBAMM MaT€MAaTHYECKOI0 aHalIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(bopManbHO-JIOTMYECKOTO UM KPEaTUBHOTO MBINUICHUS, (DOPMHUPOBAHUIO YMEHUN pacro3HaBaTh
MIPOSIBIICHUSI 3aKOHOB MAaTEMaTHKH B Hayke, TEXHHUKE W HcKyccTBe. OOydaronuecs y3HarT O
BBIJIAIOIINXCS Pe3yNbTaTaX, MOJTYYCHHBIX B X0/I€ Pa3BUTH MAaTEMATHKHU KaK HAyKH, U UX aBTOpax.

111.7.1.5.5. ConepxatenpHO-MeTOAMYECKas TUHUSA "MHOXeCTBa U JOTUKA" B OCHOBHOM
MOCBAILEHA DJJIEMEHTAM TEOPHUM MHOXECTB. T€OpeTUKO-MHOXKECTBEHHbBIE MPEICTABICHUS
IMPOHU3BIBAIOT BECh KYPC IIKOJILHOM MaTeMaTUKH 1 npeajaararoT Hauboee YHHBepcaHBHBIﬁ SI3BIK,
OOBEAVHSIONIMI BCE pa3fesbl MaTeMAaTUKH M €€ MPWIOKEHH, OHHM CBS3bIBAIOT pPa3HbIC
MaTeMaTUYeCKHe TUCHUIUIMHBI B €IWHOE Iesioe. BakHO JaTh BO3MOXKHOCTH O0YyYaromemycs
MOHUMATh TEOPETUKO-MHOKECTBEHHBIH S3bIK COBPEMEHHOW MAaTEMATHUKHU U UCIIOJIb30BATh €T0 s
BBIPAXKCHUA CBOUX MBICIIEH.

111.7.1.6. B yuebHoMm kypce "Anredpa 1 Hayajia MaTEMaTHYECKOT0 aHaIu3a" MPUCYTCTBYIOT
TaK)Xe OCHOBBI MaT€MaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE TIPU3BaHbI CHOPMHUPOBATH HABBIKA
MOCTPOCHMS MOJIETIeH peallbHBIX CUTYyallui, UCCIEI0OBaHUS 3TUX MOJIEJIEH ¢ MOMOIIBIO anmapara
anredpbl U MaTEMaTHYECKOrO aHalIW3a M WHTEPIpPETAllMK IMOJYY€HHBIX PE3yJIbTaToB. 3aJaHus
BKJIIOYEHBI B KXl M3 pa3esioB MPOrpaMMbl, MOCKOJIBKY BECh Marepuan yd4eOHOro Kypca
HIMPOKO UCTIONB3YETCS [Tl pEIIeHUs PUKIIAIHBIX 3a1a4. [Ipyu pereHnn peanbHbIX MPAKTHIECKIX
3aga4 oOydarolyecs pa3BUBAIOT HaOIIOAATENIbHOCTh, YMEHHE HAXOIWTh 3aKOHOMEpPHOCTH,
abcTparupoBarbCsi, MCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATH MpOOIEMYy.
JlesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DELICHUS MNPUKIATHBIX 337ad OpraHus3yeTrcs B
mpolecce U3y4eHus Bcex TeM yueOHoro Kypca "AnreOpa U Hayajla MaTeMaTHYeCKOro aHanuza'".

111.7.1.7. OO6miee YuCIO YacOB, PEKOMEHIOBAaHHBIX JUIsI W3YYEHHs Yy4eOHOro Kypca
"Anrebpa u Hadajga MaTemaTHdeckoro ananu3za", - 170 gacos: B 10 kiacce - 68 yacoB (2 Jaca B
Heznento), B 11 kmacce - 102 gaca (3 gaca B Hefeln).



111.7.2. Conepxanue obyuenus B 10 kmacce.
111.7.2.1. Ynucna v BEIYUCIECHUS.

Parmonanbueie yncna. OOBIKHOBEHHBIE U JECATHYHBIC APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauyeckue  apodu.  Apudmernueckue omnepanuMM ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUH. Ilpumenenue apoOeil M MPOIEHTOB I PELICHUS
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JleiicTBuTenbHBIC YHCla. PanmoHanbHBIe W UppalMOHANbHBIC Ymcla. Apudmernyeckue
orepanuu ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpulnmkeHHbIe BHIYMCICHUS, IPaBUa OKPYTJICHUS,
MPUKUIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN.

Crenens ¢ nenbiM mnokazateneM. CtangaptHas (opma 3amucH JIeHCTBUTENIBHOTO YHCHA.
Hcnonp3oBanue monxonsmeid (Gopmbl 3amMcud  JCHCTBUTENBHBIX YHCET IS PEIIeHUs
MIPAKTUYECKUX 3a7a4 U IIPEACTABICHUS JaHHBIX.

Apudmernaeckuii KOpeHb HaTypalIbHOW cTeneHu. JlelcTBrs ¢ apu(MEeTHIECKUMHU KOPHIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHCIIOBOI'O apryMEHTa.

111.7.2.2. YpaBHEeHUs U HEPABEHCTBA.
ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBaHne TPUTOHOMETPUUICCKUX BhIpaxeHU. OCHOBHBIE TPUTOHOMETPHUYECKUC
bopMyIbI.

YpaBHeHue, KOpeHb ypaBHeHUA. HepaBeHCTBO, perieHrne HepaBeHCTBA. MeTOo1 MHTEpBaJIOB.
Pemienue nesbix U IpoOHO-pAIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanoHanbHBIX YPABHEHUN U HEPABEHCTB.

PelreHne TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHWIO MaTeMaTHYECKHMX 3a7ad M 3a1ay U3
pa3INYHbBIX 00JacTe HAyKU U peabHON KU3HH.

111.7.2.3. ®yHkuuu u rpa@uk.
Oynk1us, cnocoOsl 3aganus Gyakuu. I'paduk Gynkumuu. BzaumHo o6paTHbie GyHKINH.

Ob6nacTh ompezeneHuss 1 MHOXKeCTBO 3HaueHU ¢yHkuuu. Hymu ¢ynkuuu. [Ipomexyrku
3HAKOMOCTOSHCTBA. YeTHBIE U HEUETHBIE (PYHKITUH.

CrenenHast QyHKIMS C HATYpaJIbHBIM W IEJBIM TOKa3aTesneM. Ee cBoiicTBa m rpaduk.
CaoticTBa U rpaduK KOPHSI N-Oi CTETICHH.

TpuroHomerpuyeckass OKpY>KHOCTb, OIpEAEJICHHE TPUTOHOMETPUYECKUX  (YyHKIUI
YHMCJIOBOTO apryMEHTA.

111.7.2.4. Hauana MmaTeMaTH4eCKOTr0 aHaIn3a.



IlocnegoBarenpHOCTH,  CIOCOOBI  3amaHUs  IIOCIENOBATEIbHOCTEH. MOHOTOHHEIE
MMOCJICIOBATEILHOCTH.

Apudmernueckass W reoMeTpuueckas  mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUUECKONW IPOrpecCUi.
@®opmyna CIOXKHBIX IPOLEHTOB. Vcrnonb3oBaHUe MPOTPECCUM JJIsl PEIIECHUS pPEalIbHBIX 3a/1ay
IPUKJIAJHOTO XapakTepa.

111.7.2.5. MHOXKeCTBa 1 JTOTHKA.

MHokecTBO, omepalnvu Haj MHOXecTBamH. Jluarpammel Oiinepa-Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'0 amrmapara JUisi OMUCaHUsl peajbHbIX MPOLECCOB U SIBICHUMU, MpU
pellleHnH 3a1a4 U3 IPYTuX y4eOHbIX MPEIMETOB.

Omnpenenenue, TeopeMa, CIeACTBUE, 10KA3aTEIbCTBO.

111.7.3. Conepxanue oOyuenus B 11 kmacce.

111.7.3.1. Yucina 1 BEIYUCIEHHUS.

Harypanbnblie u nemnsie uncna. [I[pu3Haku 1eTMMOCTH LIETBIX YUCE.
Crenens ¢ pallMOHAIBHBIM MOKa3aTesaeM. CBOMCTBA CTEIICHH.
Jlorapudm ymcna. JleciTHUHBIE U HATYpAIbHbBIE JIOTAPUPMBI.
111.7.3.2. YpaBHEeHUs U HEPABEHCTBA.

[Ipeobpa3oBaHue BbIpaxKeHHUH, COAEepKALUX TOTapU(PMBI.
[IpeoOpazoBanue BeIpaXeHUH, COIEPKAIINX CTEMIEHN C PAIIHOHALHBIM TTOKA3aTEIEM.
[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazaTenbHBIC YypaBHEHUSI 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHUS U HEPABEHCTBA.

Cucrembl JIMHEHHBIX ypaBHEHUH. PerneHue npuKIagHbIX 3a7ad C MOMOIIBIO CHCTEMBI
JIMHEUHBIX YPaBHEHUMN.

CucreMsl 1 COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.

[IpuMeHeHne ypaBHEHHI, CHCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a1a4
U3 pa3IMyYHbIX 00JacTel HayKH U peaibHOM JKU3HHU.

111.7.3.3. ®yakuu u rpaduxu.

Oyukuus. [lepuonnueckue pynkuuu. [IpoMexyTk MOHOTOHHOCTH (YHKIIMH. MakCUMyMBbI
¥ MUHUMYMBI pyHKIMHU. HanGombiee 1 HauMeHblee 3HaueHue (PyHKIIUN Ha TIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U IPaPUKH.

[Toka3zarenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U IpadUKu.



Hcnonb3oBanue rpadukoB GyHKIMN A7 pelIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Ucnonb3oBanue rpadukoB GyHKIUN [ HCCIEIOBAaHUS MPOLECCOB U 3aBUCHUMOCTEH,
KOTOPbIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

111.7.3.4. Hayana maTreMaTH4eCKOT0 aHAJIN3a.
HenpepwiBable GyHKITMN. MeTOI HHTEPBAIOB JIJISl PEIIICHHSI HCPABEHCTB.
[IpousBognas pyuakmuu. ['eomeTpuueckuii 1 GU3MUECKUI CMBICT TPOU3BOIHOM.

[TpousBoaHbie 31eMeHTapHBIX (QyHKIHA. DOpMYIBl HAXO0XKIECHUS NPOU3BOTHONW CYMMBI,
IPOM3BEACHUS M YACTHOIO (DYHKIIMH.

[TpumeHeHre MPOU3BOJHOM K MCCIICAOBAHHUIO (DYHKIMI HA MOHOTOHHOCTDh M SKCTPEMYMBI.
Haxoxnenune HanOoJbIero 1 HAMMEHbLIEro 3Ha4eHus: (yHKIUU Ha OTPE3Ke.

[IpumeneHne NPOU3BOAHOM JJISi HAXOXKICHMSI HAWIYYIIEro PpEHIeHHs] B IPUKIATHBIX
3ajavax, JJIs ONpeeJIeHUs] CKOPOCTHU MPOoLecca, 3aIaHHOr0 (OPMYIION WITH TPaQUKOM.

[lepBooOpaznas. Tabmuia nepBooOpa3HEIX.

Wurterpan, ero reoMeTpUYECKHi MW (U3UYECKHU CMBICH. BbIUnclieHHe HWHTErpaga Io
dopmyne Herorona-Jleiibaua.

111.7.4. TlnanupyeMmble TpeAMETHbIE pe3yNIbTaThl OCBOCHHS (QeaepalbHOl paboueit
nporpaMMbl  yaeOHOro Kypca "AusreOpa M Hayasa MaTeMaTHYeCKOro aHaim3a" Ha YpOBHE
cpemHero odmiero oopasoBaHus.

111.7.4.1. IlpenmeTHBIE pe3yabTaTHI MO OTACIBHBIM TeMaM y4deOHoOro kypca "Anrebpa u
Hayana MmareMaTnueckoro aHanuza". K koniy 10 kiacca oOyuaromuiicss HayquTcs:

111.7.4.1.1. Yucna v BLIYUCIICHUS

OTEpUPOBATH TMOHSATUSMHU: pAIOHATBHOE M JCUCTBUTEIHHOE YHUCIO, OOBIKHOBEHHAs U
JeCATUYHAs JPOOk, IPOIIEHTHI;

BBIIIOJIHATH apI/ICI)MeTI/I‘-ICCKI/IC onepanru ¢ paluOHAJIIBHBIMU U JIECTBUTEIbHBIMU qucCiIaMu,

BBINIOJIHATh NPUOJIMKEHHBIE BBIUMCIICHUS, WCIOJB3YS IpaBUJia OKPYIJEHUS, [enaTh
IPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHUN;

OINICpHUPOBATHE NOHATUAMMU: CTCIICHb C HCJIBIM IMOKA3aTCJICM, CTaHAapTHasd (1)0pMa 3aIllucu
ﬂeﬁCTBHTeHBHOFO qucia, KOPCHb HaTypaHBHOﬁ CTCIICHU, HCIIOJB30BATH IMOAXOAAINYIO (bOpMy
3aIlIucu HGﬁCTBI/ITGJ’IBHLIX YUCCIT OJId PCIICHUA IMPAKTUYCCKUX 3aa4 U IMPEACTABIICHUS JaHHBIX,

OIIEpUPOBATh MOHATUSAMU: CUHYC, KOCUHYC U TaHT€HC IIPOU3BOJIBHOTO yIJa, UCIOIb30BaTh
3aMuch MPOU3BOJIBHOTO yria yepe3 0OpaTHbIe TPUTOHOMETpUUECKHEe (QYHKIUU.

111.7.4.1.2. YpaBHEHUS 1 HEPABEHCTBA:

OIICPpHUPOBATE MOHATHUAMH: TOXICCTBO, YPaBHCHHUE, HCPABCHCTBO, LECJIIOC, pallMOHAIIBHOC,
HppaluoOHAaJIbHOC YPAaBHCHUC, HCPABCHCTBO, TPUT'OHOMETPHUYCCKOC YPABHCHUC,

BBIMIOJIHATh ~ NPeoOpa3oBaHUS ~ TPUTOHOMETPUYECKUX  BBIP@KEHUW W peliaTh



TPUTOHOMETPUYECKUE YPABHECHUS;

BBIIIOJIHATD HpeO6p330BaHI/I$I LEJIBIX, palOHAJIBHBIX W HpPPAlHOHAJIBbHBIX Bpra}KeHI/Iﬁ u
pemiaTb OCHOBHBIC TUIIBI LICJIBIX, PALIMOHAJIBHBIX U UPPALMOHAJIbBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB,

IIPUMEHSTh YPaBHEHUS M HEPABEHCTBA [UIsl PEIICHUS MATEMaTUYECKUX 3a7ad M 3a7a4d W3
pa3IMYHBIX 00JIaCTe HAYKU U peabHOU KHU3HH;

MOACIIMPOBATE PCAJIBHBIC CHTyallud Ha A3BIKC aJ'IFe6pr, COCTAaBJIATHL BBIPAXCHUA,
YpaBHCHHA, HCPABCHCTBA II0 YCJIOBHUIO 3ajJadud, HCCICAOBATH IMOCTPOCHHLIC MOJCIN C
HCIIO0JIb30BAHHEM allrapara aJ'IFe6pr.

111.7.4.1.3. ®ynkuuu u rpaduku:

OIIepUPOBAThH MOHATHAMU: (PYHKIIKSA, ClIOCOOBI 3aAanus (YHKIUH, 001acTh ONpeleIeHHs U
MHOXECTBO 3HaueHHUH (PyHKIMH, TpaguK QyHKIHH, B3aMMHO 00OpaTHbIE (PYHKIINY;

OIICPUPOBATDL MMOHATUAMU: YETHOCTh U HCUCTHOCTD (I)YHKI_II/II/I, HYyJIIn (I)YHKI_[I/II/I, IIPOMEIKYTKHU
3HAKOIIOCTOAHCTBA,

UCIOJIb30BaTh rpaduku QYHKIUN IS pelIeHUs] YpaBHEHU;

CTPOUTh M YWTATh TpapUKU JTUHEHHOW (YHKUMHU, KBAJPAaTHUYHOW (YHKINH, CTETICHHOU
(GYHKLUU C LEeNbIM [T0Ka3aTeleM;

UCIOJIb30BaTh Tpaduku (QYHKIUN I UCCIEAOBAHUS IMPOIECCOB M 3aBHUCHMOCTEH IpuU
pellIeHnHn 3aJa4 U3 APYruxX y4eOHBIX MPEIMETOB U peajbHOW KU3HHU, BbIpaxaTh (OpMYyliaMu
3aBHCUMOCTHU MEK1Y BEJIMYMHAMHU.

111.7.4.1.4. Havyana MaTeMaTUYECKOTO aHAINA3a;

ONEpUpPOBaTh MOHATHUAMHU: IOCIEIOBATEIBHOCTh, apudMeTnyeckass M TreoMeTphuuecKas
IIPOrPECCHH;

OTIepUPOBATh MOHATHIMH: OECKOHEUHO yObIBaIOIasi reoMeTpUyecKas Mporpeccus, cymma
0ecKOHEeUHO yOBIBaOIIEH reOMETPUUECKOI MPOrpeccuy;

3aaBaThb MOCJICA0BATCIIbHOCTHU pa3JIndYHbIMUA CHOCO6aMI/I;

UCIIOJIb30BaTh CBOMCTBA IMOCJECIOBATEIBHOCTEH W TMPOTPECCHH JIsi PEIICHUS] PeallbHBIX
3aj1a4 MPUKJIAJHOTO XapaKTepa.

111.7.4.1.5. MHOXecCTBa U JIOTHKA:
OIIePUPOBATH IOHATHUSIMU: MHOKECTBO, OTIEPAIlNN HaJT MHOKECTBAMHU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar JUls ONIMCAHUS PEAIBHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB;

OIICPpHUPOBATH NOHATUAMU: OIIPCACIICHUEC, TCOPEMA, CICACTBUEC, NOKA3ATCIBCTBO.

111.7.4.2. TlpenmeTHBIE pe3yJabTaTHI MO OTACIBHBIM TeMaM y4eOHOro Kypca "Anrebpa u
Havana maremarudeckoro ananu3a". K konny 11 kimacca oOyuaromuiicss HayquTCs:

111.7.4.2.1. Yncna v BEIYUCIICHUS:



OICPpHUPOBATH NOHATUAMU: HATYPAJIBHOC, [ICJIOC Y CJIO, UCIIOJIB30BATh IIPU3HAKHU JCITIUMOCTHU
LEJIBIX YUCEII, pa3JI0KECHUEC YHCJia Ha IIPOCTHIC MHOXKUTEIIN AJId PCIOCHUA 3a1a4,

OIIEpUPOBATh NOHATUEM: CTENEHD C PALIMOHAIBHBIM I10KA3aTENIEM;
OIIepUPOBATH MOHATHSMU: JIOTapU(PM YKcia, 1ECATUUHBIE U HaTypallbHbIE JIOTapU(MBI.
111.7.4.2.2. YpaBHEeHUs 1 HEPABEHCTBA:

IIPUMCHSTH CBOMCTBA CTEIICHU JJIA HpCO6p&30BaHI/I${ BBIpa)KeHI/II\/'I, OIICPUPOBATDH IMOHATHUAMMU:
IMMOKa3aTCJIbHOC YPaBHCHUEC N HCPABCHCTBO, PCIIATh OCHOBHBIC THUIIbBI ITOKA3aTCIbHBIX ypaBHeHI/If/'I
N HCPABCHCTB,

BBIMIOJIHATE TPEe0OPa30BaHUs BBIPAKCHHM, COJACPKALIMX JOrapu(Mbl, ONEPUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPaBEHCTBO, pEIIaTh OCHOBHBIC THIIBI
Jorapu(pMHUECKUX YPaBHEHUN 1 HEPABEHCTB;

HaXOIUTb pCIICHUS HpOCTCfIIlIHX TPUT'OHOMETPUYCCKHUX HEPABCHCTB,

OIICpHUPOBATH IMOHATHAMU: CUCTCMaA JIMHEIHBIX ypaBHeHI/IfI n €€ pCIICHUEC, HUCIIO0JIb30BaTh
CUCTEMY JIMHEHHBIX ypaBHeHI/Iﬁ JJIA pCHICHUA IMTPAKTUYCCKUX 3a1a4;

HaxOJUTh PELICHUs MPOCTEHIINX CHUCTEM M COBOKYIIHOCTEH PAallMOHAJIBHBIX YPABHEHUU W
HEPaBEHCTB;

MOACIIMPOBATh PCAJIBHBIC CHTyallUuM Ha A3BIKC aJIFe6pI)I, COCTAaBJIATL BbIPAXKCHUA,
ypaBHEHHMsI, HEPABEHCTBA U CHCTEMBI 110 YCIIOBHUIO 3a]la4, UCCIIEI0BATh IIOCTPOCHHBIC MOCIH C
UCIIOJIb30BAHUEM allfapaTa ajireOpsi.

111.7.4.2.3. dynkuuu u rpaduku:

ONEpUpPOBaTh TMOHATHUAMHU: MEepHOAUYEcKass (QYHKLIHS, TPOMEKYTKM MOHOTOHHOCTH
(GyHKLMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOoJblllee U HAaUMEHblIee 3HaueHus (YHKIHUU Ha
MIPOMEXKYTKE, UCTIOIb30BaTh UX I UCCIEeI0BaHUS (PYHKIIMH, 3aJaHHON IrpaduKoM;

ONEpUpPOBATh  MOHATUSAMM:  TpaQUKM  TOKa3aTeNbHOM,  JorapupMUuUecKo U
TPUTOHOMETPUUYECKUX (PYHKIMHA, N300pakaTh UX Ha KOOPAUHATHOM IJIOCKOCTH M HCIIOJIb30BATh
JUIsl pEIIEHNs] YPAaBHEHUI U HEPABEHCTB;

n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH I'paMKU JTMHEWHBIX YPaBHEHUHN U UCIIOJIb30BATh
UX JUIS PEIIECHKS CUCTEMBI IMHEHHBIX YPABHECHUN;

WCIIONTK30BaTh TpaduKu (PYHKIUI TSl KCCIIETOBAHUS MTPOIIECCOB M 3aBUCUMOCTEN U3 IPYTHUX
y4eOHBIX TUCIUTUIHH.

111.7.4.2.4. Hayana MaTeMaTU4YECKOr0 aHaJIM3a;

OIEpPUPOBATH MOHATUAMU: HEMPEepbIBHAS (PYHKIHS, TPOU3BOIHAS (DYHKIIMH, HCIIOIB30BaTh
reoMeTpUUECKU U GU3NYECKUI CMBICI TPOU3BOIHOM /IS peleHus 3a/1a4;

HaXO/JUTh MPOM3BOJHBIC AJIEMEHTAPHBIX (DYHKIUH, BBIYUCIATH IMPOU3BOIHBIE CYMMBI,
MIPOU3BENIEHNUS, YACTHOTO (PYHKIINA;

UCMOJb30BaTh TPOU3BOAHYIO [UIl HCCIEAOBaHUS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, TPUMEHSTH PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO IpaUKOB;



HCIIOJIb30BAaTh MPOU3BOJHYIO JJIA HAXOKACHU S HAWITYUIICTO PCUHICHUA B IPUKJIAIHBIX, B TOM
YHUCJIC COIHUATIBHO-OKOHOMHNYCCKHX, 3aJJadax,

ONIEPUPOBATH TMOHATUAMHU: TEPBOOOpa3Has W HMHTErpall, MOHHUMATh TCOMETPUYECKUN H
(bu3nuecKkuil CMbICI HHTErpaa;

HaXOJUTh TMEPBOOOPa3HBIC IJIEMEHTAPHBIX (DYHKIUH, BBIUUCISITH MHTETPAT MO (Gopmyie
HrroTona-Jleionuna;

peliaTh MPUKIAAHBIC 3aJa4l, B TOM YHUCJIC CONMUAJIBHO-3KOHOMHNYECKOIO U (bI/I?;I/I‘IeCKOI‘O
XapakTepa, CpeaCTBaM MaTEMaTHYCCKOI'O aHaIM3a.

111.8. PepepanbHan paboyasa nporpamma y4yebHoro Kypca "lNeometpus".
111.8.1. TlosicauTenbHas 3amucKa.

111.8.1.1. BasxxHoCTh y4eOHOTO Kypca reOMETPUU Ha YPOBHE CPETHET0 00IIIeT0 00pa3oBaHUs
00yCIJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pe3y/IbTaToOB
0o0y4yeHMsI T€OMETPUH B HalpaBJIEHUU JIMUHOCTHOI'O Pa3BUTUs OOydaromuxcs, (GOpMHUPOBAHUS
(YHKIMOHATBHONH MaTeMaTW4ecKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX YYeOHBIX IHCLUIUIVH.
PazButne y oOydaroumuxcsi MpaBUIbHBIX IPEACTABICHUI O CYIIHOCTH U IPOUCXOXKICHUU
F€OMETPUUECKUX a0CTPaKIIMK, COOTHOIIEHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTpa’keHus
MaTeMaTHYeCKOM HayKOH sSIBIICHHH U MPOLIECCOB PealbHOr0 MUPA, MECTE FEOMETPUH B CHCTEME
HAyK W pOJIM MaTeMaTU4YeCKOro MOJEIMPOBAHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
crocoOCTByeT (HhOPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS OOYUAIOLIMXCS, a TaKXe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afaNTallii B COBPEMEHHOM OOIIIEeCTBE.

111.8.1.2. 'eomeTpus sBnseTCsS OAHUM M3 0230BbIX MPEAMETOB Ha YPOBHE CPEHET0 00IIETro
o0pa3zoBaHMs, TaK Kak 00eCleuynBaeT BO3MOXKHOCTh M3YYEHHS KakK JUCIUIUIMH €CTECTBEHHO-
Hay4YHOM HaIpaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

111.8.1.3. Jlornueckoe MbIlUIEHHE, (QOPMHUPYEMOE TMPU H3YYEHHH OOy4YarOUIUMUCS
HNOHATUIHBIX OCHOB T'€OMETPUM U TOCTPOCHHWU LEMOYKH JIOTHYECKUX YTBEpXKIEHHH B XoJe
pelIeHusl TeOMETPUYECKHMX  3a/]ad, yYMEHHE BBIIBUTaTh M  ONPOBEPraTh THUIOTE3bI
HEMOCPEACTBEHHO HCHONb3YIOTCS IPH pPELIeHUH 33/a4 eCTeCTBEHHO-HAay4YHOTO LHMKJIa, B
YaCTHOCTH U3 Kypca PU3UKH.

111.8.1.4. Opuentanusi 4yenoBeka B MPOCTPAHCTBE - YCIOBHE €0 COLUAIBLHOIO OBITHS,
dopMa OTpakeHMsI OKpYKAIOLIEro MHpa, YCJIOBHE YCIEIIHOTO IO3HAaHWS M aKTUBHOTO
npeoOpa3oBanusi  AeWcTBuUTenbHOCTH.  OmnepupoBaHHME  IPOCTPAHCTBEHHBIMH  oOpazaMu
o0BeMHSIET pa3Hble BHAbI Y4eOHOW U TpPYAOBOH JEATENbHOCTH, SBJSETCS OJHUM U3
npoeCCHOHATIbHO BAaXHBIX KAayecTB, II0O3TOMY aKTyallbHa 3ajJadya (OPMHUPOBAHUA Y
00y4aromuxcsi MPOCTPAHCTBEHHOTO MBIIIIEHUS! KaK Pa3HOBUIAHOCTH OOpPA3HOTO MBIIUICHUS -
CYLIECTBEHHOTO KOMIIOHEHTa B IIOATOTOBKE K IPAKTUYECKOW MAEATEIBbHOCTU 110 MHOTUM
HaIpPaBJIECHUSIM.

111.8.1.5. Lenb ocBoeHust mporpammsl yueOHoro Kypca "['eomerpus” Ha 6a30BOoM ypoBHE
o0ydyeHusi - oOmeoOpazoBarelbHOE M OOMIEKYJIBTYPHOE pPa3BUTHE OOYYAIONMIUXCS Yepes
o0ecrieyeHre BO3MOKHOCTH IPUOOPETEHHS M HCTIOB30BaHMSI CHCTEMATHYECKUX T€OMETPUYECKIX
3HAaHUW M JEHCTBHM, CHEHU(PHUYHBIX TE€OMETPUH, BO3MOXHOCTH YCHEIIHOTO MPOJ0JKEHUs
00pa30BaHus 10 CIIEUATBHOCTSIM, HE CBSI3aHHBIM C IIPUKJIIAJHBIM UCTIOIb30BAHUEM ['€OMETPHH.

111.8.1.6. [IpuopuTeTHBIMU 3a7a9aMH OCBOEHHUS yaeOHOTO Kypca "['eomerpun" Ha 6a30BOM
ypoBHe B 10 - 11 knaccax sBIsOTCA:



(dbopMHpOBaHUE MPEICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIBTYpBl H OCO3HAHUE
€€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

(dhopMUpOBaHHE TIPECTABICHUS O MHOTOTPAHHHUKAX U TeJaX BPAIICHUS KaK O BAKHCUIINX
MaTeMaTUYECKUX MOJIEIIAX, [I03BOJISAIONIMX ONIMCHIBATH U U3y4YaTh Pa3HbIC ABJIICHUSA OKPYKAIOLIErO
MHpA;

(dbopMupOoBaHHE YMEHHUS pacrlo3HaBaThb Ha 4YepTEKax, MOJAENSAX U B pEaTbHOM MHpE
MHOTOIPAaHHUKHU U TeJa BPAILICHHUS,

OBJaJCHNE METOJaMHM pEIIeHHs 3aJad Ha IOCTPOSHHS HAa  HM300paKeHUAX
IPOCTPAHCTBEHHBIX (pUryp;

(bOpMI/IpOBaHI/IC YMCHUA OIIEPUPOBATE OCHOBHBIMH INOHATHAMHK O MHOI'OIpaHHUKaxX W TEJIaxX
BpalCHuA U UX OCHOBHBIMUA CBOﬁCTBaMH;

OBJIAACHUC AJITOPUTMaMH PCHICHHA OCHOBHBLIX THIIOB 3ajia4, q)OpMI/IpOBaHI/Ie YMCHU
MMPOBOAWUTDL HECJIOXHBIC OOKA3aTCIIBHBIC PACCYXIACHUSA B XOAC PCHICHUA CTCPCOMCTPHUYCCKUX
3aJlad 1 3aaa4 C IMPAaKTUYICCKUM COACPIKAHUCM

pa3BUTHE  MHTEJUIEKTyaJIbHBIX U TBOPYECKMX  CHOCOOHOCTeH  oOyuarouuxcs,
II03HABATEIbHOW aKTUBHOCTH, MCCIIEAOBATEIbCKUX YMEHHH, KPUTHYHOCTH MBIIIUICHHS;

dbopmupoBanre (QYHKIMOHATHHOH TI'PaMOTHOCTH, pPEIIEBAHTHON TI'E€OMETPUU: YMEHHE
pacrio3HaBaTh POSBICHHUS T€OMETPUYECKUX OHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
JKU3HEHHBIX CUTyallUsX W TMpU H3YYEHUM JIPYTUX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpMyJIHMpOBaTh MX Ha SI3bIKE I'€OMETPUM U CO3/1aBaTh
T€OMETPUYECKUE MOJEIM, IPUMEHATH OCBOCHHBIM T'€OMETPUYECKUM ammapar Uil pelleHus
[IPaKTUKO-OPUEHTUPOBAHHBIX 3374, UHTEPIIPETUPOBATh U OLEHUBATH [10Jy4YEHHBIE PE3YJIbTATHI.

111.8.1.7. OTnuunTenbsHOM 0COOEHHOCTHIO TPOrPaMMBbI IO TEOMETPUU SABJISETCS BKIIOUEHUE
B KypC CTEPEOMETPUM B Hayalle €ro M3y4eHHs 3a7ad, PEllaeMblX HA yYpOBHE WHTYUTHUBHOTO
MO3HAHMS, U ONPEJEICHHBIM 00pa3oM opraHu3oBaHHas padoTa HajJ HHUMH, YTO CIOCOOCTBYIOT
pPa3sBUTHUIO JIOTUYECKOTO U IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJUPYET IPOTEKaHUE
MHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JalbHEHIIEMy U3YUEHHIO IIPEMETA.

111.8.1.8. Ilpennourenue oTnaeTrcs HAriIsgJHO-KOHCTPYKTUBHOMY METOJY OOYYeHHs, TO
€CThb TEOpPETHYECKHE 3HAHUS HMEIOT B CBOEM OCHOBE HEMOCPEACTBEHHOE OTHOUIEHHE K
IIPEIMETHO-IIPAKTUYECKON JIE€ATENBHOCTH. Pa3BUTHE MNPOCTPAaHCTBEHHBIX MPEACTABICHUN Yy
o0y4aroIuxcss B Kypce CTEpEOMETPUU IMPOBOAMTCS 3a CYET PEIICHUs 3aJad Ha CO3/aHue
IPOCTPAHCTBEHHBIX O0pa30B M 33Jay Ha ONEPUPOBAHHE IPOCTPAHCTBEHHBIMH OOpa3aMH.
Co3znanue o0pa3a MPOBOAUTCS C MCIIOJIB30BAaHUEM HArJISIIHOCTH, a ONEpUPOBaHHE 00pa3oM - B
YCIIOBUSIX OTBJIEYEHUS OT HAIJIHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKaHUS.

111.8.1.9. OcHOBHBIMH cOJIEpKaTETLHBIMU JTUHUSIMH yaeOHoTO Kypca "I'eomerpus” B 10 -
11 xnaccax sBistorcs: "Muororpanauku”, "Ilpsmele u muockoctu B mpoctpaHcTe”, "Tena
BpanieHus", "BeKTopel 1 KOOpAUHATHEI B MpocTpaHCTBe". POPMHUPOBAHNE JIOTHYECKUX YMEHUUN
pacripeniesisieTcsi 1o CoJIepKaTeIbHBIM JIMHUSAM U TI0 ToZaM 00y4eHUs Ha yPOBHE CPETHET0 001Iero
o0Opa3oBaHwUs.

111.8.1.10. Copnepxanue o0pa3oBaHHUs, COOTBETCTBYIOIEE IPEIMETHBIM pE3yJbTaTaM
OCBOCHHS TPOTPAMMBI 110 TEOMETPHH, PACIIPEICIICHHBIM IO TO/1aM 00yUYeHHsI, CTPYKTYPHUPOBAHO
TaKUM 00pa3oM, YTOObI OBJIZICHHE T€OMETPUUECKUMHU MTOHATUSMH U HaBBIKAMU OCYILIECTBIISIIOCH
HIOCJICZIOBATEIBHO M TIOCTYINATEIbHO, C COONIOJICHHEM NPUHIMINA TPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IreéOMETPUYECKHX MPEACTABICHUN 00yJaroIImnXcs,
paciupsis ¥ yriayOssis ee, 00pa3ysi IpOYHbIe MHOXKECTBEHHBIE CBSI3U.

111.8.1.11. OO6mee uucao 4YacoB, PEKOMEHJOBAHHBIX JUIsI M3Yy4EHUs] Y4EOHOro Kypca
"T'eomerpus" - 102 yaca: B 10 kmacce - 68 yacoB (2 yaca B Heaeno), B 11 knacce - 34 yaca (1 gac
B HEJICITIO).

111.8.2. Coneprxanue odydyenus B 10 kiacce.
111.8.2.1. [IpsiMble ¥ TIIOCKOCTU B MPOCTPAHCTBE.

OCHOBHBIE ITOHATHUS CTEPCOMCTPHHU. Tqua, npsmasd, MIOCKOCTb, IIPOCTPAHCTBO. ITonsiTre 06
AKCUOMATHYCCKOM IMMOCTPOCHUU CTCPCOMCTPUU: aKCUOMBI CTCPCOMETPUHN U CIICACTBHUA U3 HUX.

B3aumHOe pacrosiokeHHe NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, NapajuIeIbHble U
cKpemuBampomuecss npsmsle. llapamnensHOCT NpAMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
NapajuleJbHble TNPSMBIE B IPOCTPAHCTBE, IMApPAJJICIIBHOCTh TPEX MPSIMBIX, MapaluIeIbHOCTh
IPSAMOM M IIJIOCKOCTH. YTJbl C COHANPABICHHBIMA CTOPOHAMM, YrOJl MEXKIY HpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTh  IIIOCKOCTEH:  mapajuleabHblE  IUIOCKOCTH,  CBOMCTBA
napajuieNbHBIX I0cKocTed. [IpocTeiimme nmpocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIP,
KyO, nmapajuienenumes, HOCTpPOeHUE CeUSHHH.

[lepneHuKyIAPHOCTD NIPSAMOM U IVIOCKOCTH: IIEPIEHANKYIISIPHBIE IIPSMbIE B IPOCTPAHCTBE,
IpsiMblE TapajuIebHblE M NEPHEHAMKYISAPHBIE K IUIOCKOCTH, IPHU3HAK IEPHIEHIUKYISIPHOCTH
IIPSIMOM U IVIOCKOCTH, TEOPEMA O IPSIMOU ITEPIEHAUKYISIPHON IUIOCKOCTH. Y TJIbI B IPOCTPAHCTBE:
yroJl MEXAY HpPsIMOM M IUIOCKOCTBIO, JABYI'PAHHBIM YroOJI, JTMHEWHBIN Yrojl ABYI'PaHHOTO YIJIA.
IlepneHquKyIsIp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSMOU 10
IUIOCKOCTH, MPOEKIUs (Urypbl Ha IUIOCKOCTh. llepneHIuKyIspHOCTh IJIOCKOCTEH: MpHU3HAK
NEPIEHAUKYIISIPHOCTH ABYX IIIOCKOCTEN. Teopema 0 Tpex MeprneHIuKyispax.

111.8.2.2. MHOrOTpaHHUKH.

[ToHsiTHE MHOTOTPaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHUKA, BBITYKJIbIE U HEBBIITYKJIbIE
MHOTOT'paHHHMKH, pa3BepTKa MHOTOrpaHHHKa. [Ipu3Ma: n-yrosibHas npu3ma, TpaHd U OCHOBAHUS
OpU3MBlL, MpsiMasi W HAKJIOHHAs MpU3Mbl, OOKOBas U TIOJHAs TMOBEPXHOCTb IPU3MBIL.
[Tapannenenunen, NpsMOYroJibHBIN Mapajienenunex U ero cpoicrra. Ilupamuna: n-yronbHas
nUpaMujia, TpaHU U OCHOBAaHME NUPaMHJIbI, OOKOBas W IMOJIHAS IOBEPXHOCTb MHPAMUBbI,
OpaBWIbHAsg M YyCEUEHHass NHUpaMuaa. OJIEMEHThl Npu3Mbl M nupamuisl. [IpaBuiibHBIE
MHOTOTPaHHHUKU: MOHSITHE NMPABUIBHOIO MHOTOIpAaHHUKA, MpaBWIbHAs NMpPU3Ma U MpaBUJIbHAS
nupamu/a, NpaBuibHas TpeyrojabHas NUpaMKia U IPaBUIIbHBINA TeTpasp, ky0. Ilpeacrasienue o
MPABUJIbHBIX MHOTOTPaHHUKAX: OKTAa3Ip, AOAEKadIp U ukoca’ap. CeueHus Mpu3Mbl U TUPaAMUIbL.

CI/IMMCTpI/ISI B TPOCTPAHCTBC: CUMMCTPpHUA OTHOCUTCIILHO TOYKH, HpHMOfI, IIJIOCKOCTH.
DJIEeMEHTHI CUMMCTpPUH B ITUpaMuZiax, mapaiCJICnruIcaax, mpaBujIbHbIX MHOTOI'PaHHHUKAX.

Brruucrienue >1eMeHTOB MHOTOIPAaHHHUKOB: pedpa, auaroHanu, yrisl. [lmomans 60KoBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSMO MPU3MBI, TUIOIIA/Ib OCHOBaHMI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTH MpsiMOI mpu3Mmbl. [lomaas OOKOBOM MOBEPXHOCTH U MOBEPXHOCTU NMPaBUIIbHOU
MUPaMHU/JIbI, TEOPEMA O TUIONIAIU yceueHHOM nupamuabl. [Torstue o6 oobeme. O0beM nupamMuibl,
IIPU3MBL.

[Tono6uble Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMU IOBEPXHOCTEH,
00beMaMu MOAOOHBIX Tell.



111.8.3. Conepxkanue obyuenus B 11 kmacce.
111.8.3.1. Tena BpaieHus.

[ununapuyeckass IOBEPXHOCTb, OOpa3ylolIUe IWIMHAPUYECKON MOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. L{unuHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yromas u
0Cb, IIOIA/Ib OOKOBOM U MOJHOM MOBEPXHOCTH.

Konndeckass moBepXHOCTh, 00pa3ylollMe KOHHUYECKOH ITOBEPXHOCTH, OCh W BEpIIMHA
KOHMYECKOW moBepxHOCTH. KOHyC: OCHOBaHME M BeplIMHa, OOpasyromas M OCh, IJIONIAIb
OOKOBOI1 M TOJHOW MOBEPXHOCTH. Y CEUCHHBIH KOHYC: 00pa3yloIlue W BHICOTA, OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cohepa u map: LEHTp, paauyc, IUaMeTp, IUIOIIAab MOBEpPXHOCTH cdepbl. B3anmuoe
pacrionioskeHre cepbl U INIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe, MIomaas chepsl.

I/I306pa)KeHI/IC TCJI BpalllCHUS Ha IIJIOCKOCTH. Pa3BepTI<a HUJIMHApA U KOHYCA.

KoMOuHanmu Ten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTPaHHHK, ONMHCAHHBIA OKOJIO
cdepsl, cepa, BIUCaAaHHAS] B MHOTOTPAaHHUK, WIH TEJIO BPAICHUSI.

[Tonsitie 00 oObemMe. OCHOBHBIE CBOHCTBa 00BEeMOB Tell. Teopema 00 oObeme
MPSIMOYTOJIBHOTO MapalijieNienumneaa u cieacTsus uz nee. OobeM nunuuapa, konyca. O0nem mapa
U TUIOMIAIE ChEpPHI.

[TomoOHbie Tenma B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMAASIMU TOBEPXHOCTEH,
o0beMaMu IOA00HBIX TE.

Ceuenuss 1uauHApa (HmapajiellbHO M NEPHEHAUKYISPHO OCH), CEYEHHUs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXOAIIEe Yepe3 BEPIIUHY), CEUCHHUS 1Iapa.

111.8.3.2. BekTOpBI 1 KOOPAWHATHI B IPOCTPAHCTBE.

BexTop Ha miockocTH U B npocTtpaHcTBe. CI0XKEHHE U BBIUNTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uuncio. PasnoxkeHue BeKTOpa MO TPEM HEKOMILIaHApHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHUEM MIPABUII JEMUCTBUI C BEKTOPAMHU.
[TpsimoyronbHast cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. IIpocreiimme
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CkalspHOE NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mexay HOpsIMBIMH U IJIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ NpHU
pelIeHnH TEOMETPUYECKUX 3a/1a4.

111.8.4. Ilnanupyemble mpenMeTHbIE pe3yiabTaThl OCBOEHHs (enepanbHO paboueit
nporpaMmel yueOHoro kypca "I'eomerpusa" Ha 6a30BOM ypOBHE Ha YPOBHE CpEIHEro oOIIero
0o0pa30BaHUs OPHEHTUPOBAHBI Ha JIOCTWXKEHHWE YPOBHA MaTeMaTH4YeCKOH TI'PaMOTHOCTH,
HEO0OXOUMOTO JIJIsl YCTICITHOTO pelIeHHs 3ajad B pealbHON KU3HU U CO3[JaHUe YCIOBHUM JIIS UX
OOIIEKYIbTYPHOTO PA3BUTH.

111.8.4.1. IlpenmeTHbIEe pe3yabTaThl 1O OTACIBHBIM TeMaM y4ueOHoro kypca "I'eomerpus'.
K konmy 10 knacca oGyuaromuiicss HAy4uTCs:

OIICPpHUPOBATH MOHATUAMM: TOUKA, ITpAMasA, IJIOCKOCTb,

MPUMEHSTh aKCHOMBI CTEPEOMETPHH M CJICICTBHS U3 HUX IMPH PEIICHUH T€OMETPHUCCKUX
3ajauy;



OIEPUPOBATH MOHATUAMU: IAPAJUIEIBHOCTD U NEPIEHANKYJIIPHOCTD MPSAMBIX U IUIOCKOCTEH;
KJ1accu(UIUpPOBaTh B3aUMHOE PACHOJIOKEHHUE IPAMBIX M IIJIOCKOCTEN B IPOCTPAHCTBE;

OTIEPUPOBATH MOHATUSMU: ABYTPAHHBIHN YT OJI, TPaHu JBYIPAaHHOIO yria, peOpo IByrpaHHOTO
yIJ1a, JIMHEMHBIA Yo IBYTPaHHOTO YIJIa, FPalyCHasl Mepa JABYTPaHHOIrO yria;

OIICpHUpOBaATh MOHATHAMH: MHOTI'OI'PAHHHK, BBIHyKJIbII;'I u HGBLIHYKJIBIf/i MHOTI'OrpaHHUK,
OJIEMCHTEI MHOI'OI'paHHUKaA, HpaBHJ’IBHBIfI MHOTI'OI'PpaHHHUK;

pacrmo3HaBaTh OCHOBHBIC BHUJIBI MHOTOTPAHHUKOB (TIMpaMuia, MpU3Ma, MPSMOYTOIbHBIN
napajuienenunesn, Kyo);

KJaccu(UIMpoBaTh MHOTOI'PAaHHHUKH, BHIOMpAsi OCHOBaHMS /IS KilacCU(pUKALNU (BBITYKIIbIE
Y HEBBIMYKJIbIE MHOTOI'PAaHHUKH, MPABUJIbHBIE MHOTOIPAHHUKHU, MPSMbIE U HAKJIOHHBIE MTPU3MBIL,
napajuieJenunesb);

OIEPUPOBATH MOHATUAMMU: CEKYLIAs INIOCKOCTh, CEYEHUE MHOTOI'PAHHUKOB;
OOBSICHSTH TPUHITUIIBI TIOCTPOCHUS CEUCHHIA, UCTIONB3YSI METO]] CIICOB;

CTPOUTH CEYEHHUS MHOTOI'PAaHHHKOB METOJIOM CJIE/IOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEXH U3 PUCYHKOB IPOCTHIX 0OBEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y;

peuIaTh 3ajla4u Ha HAXO0XKACHHUC I'COMCTPUICCKUX BCIIMYHH I10 o6pa3uaM WK aJIrOpUTMam,
IMPUMCHAA HU3BCCTHBIC AHAJIMTHYCCKUC MCTOALI IPHU PCIICHHU CTAHAAPTHBIX MATCMATHYCCKUX
3aJa4 Ha BBIYUCIICHHC paCCTOHHI/Iﬁ MCKAY ABYM: TOYKaMH, OT TOYKH JO HpHMOﬁ, OT TOYKH A0
IMJIOCKOCTHU, MEKAY CKPCIIUBAIOIIUMUCA ITPAMBIMHU,

peuaTth 3aJa4u Ha HaXOXKJACHUC I'COMCTPUICCKUX BCIIMYNH I10 o6pa3uaM HJIN aJITOpUTMaM,
MPUMCHAA MU3BCCTHBIC AHAIIMTHYCCKUC MCTOABLI IPHU PCIICHHU CTAaHAAPTHBIX MATCMATHYCCKUX
3ala4d Ha BBIYHUCICHUC YIJIOB MCKAY CKPCHIMBAOIIUMUCA IIPAMBIMU, MCKIAY HpHMOﬁ u
IMJIOCKOCTBIO, MCKAY IJIIOCKOCTAMMU, ABYI'PAHHBIX YI'JIOB,

BBIUUCIIATE 00BEMBI U IUIOLIAN MOBEPXHOCTEH MHOTIOTPaHHUKOB (IIpHU3Ma, MUpaMUA) C
pUMEHEHHEM (OpPMYJI, BBIYUCISATH COOTHOIICHUS MEKY TUIOIIAIIMU TOBEPXHOCTEHN, 00beMaMu
NOJOOHBIX MHOTOTPaHHHUKOB;

OINICpHUPOBATE IOHATUAMU: CHUMMCECTPHUA B MPOCTPAHCTBEC, HLCHTP, OCb H© IIJIOCKOCTbH
CUMMCETPUHU, HECHTP, OCh U TINIOCKOCTh CUMMCTPHUU (bHprBI;

U3BJIEKaTh, NMPEOOPA30BBIBATh U MHTEPIPETHPOBATh MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npercTaBieHHYIO Ha YepTeKaxX U pUCYHKax;

MPUMEHTh reoMeTpuueckue (GakTbl JUIsl  pelIeHUs CTePEeOMETPUYECKHX — 3ajad,
MIPEANOJIAralolIuX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCJIIOBHsS IPUMEHEHHUs 3aJaHbl B SIBHOU

dopme;

NPUMCHATH HpOCT@ﬁH.IHC MNporpaMMHBIC CPEACTBA U JBJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PCHICHUH CTCPCOMETPUUCCKHUX 3a1a4,

IIPUBOJUTL TPUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE M JKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE;

NPUMCHATH IMOJYYCHHBIC 3HAHUA Ha IMMPAKTHUKE: AHAJIM3UPOBATH PCAJIbHLIC CUTyallUW U



NPUMEHATh U3Y4YEHHBIE TMOHATHUS B  TMpPOLIECCE TMOMCKA  PEIICHUS  MaTeMaTH4YeCKU
chopMyIHpOBaHHON MPOOJIEMBbl, MOAEIUPOBATH pPEajbHbIE CHUTYyallMd Ha S3bIKE TE€OMETpHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETU C MCIOJIB30BAHHUEM T'€OMETPUUYECKHUX TMOHATUM U TEOpEM,
anmapara anredpsbl, pemarh MpaKTUYeCKUe 3a7a4uu, CBI3aHHbIE C HAaXOXKICHHEM IeOMETPHYECKHUX
BEJTUYMH.

111.8.4.2. IlpenmeTHbIC pe3yabTaThI 10 OTACIBHBIM TeMaM y4ueOHoro kypca "I'eomerpus".
K konity 11 kmacca o0y4aronuiicss HAy9uTCs:

OIIEpPUPOBATH MOHATUAMU: LWIMHAPUYECKAs! IOBEPXHOCTh, 00pa3yole HUINHIPUIECKOM
MOBEPXHOCTH, LWJIMHAP, KOHHYECKas MOBEPXHOCTb, 00pa3yloIIne KOHUYECKOH MOBEPXHOCTH,
KOHYC, c(epuyeckas IOBEpXHOCTb;

pacmo3HaBaTh Teja BpaiieHus (UIHHIP, KOHYC, chepa U map);
OOBSCHATH CIIOCOOBI MOTY4YEeHUS TEJ BPAIICHHUS,
KJ1accu(UIMpPOBaTh B3aMMHOE PACIIONIOKEHHE CEPHI U TUIOCKOCTH;

OIEpPUPOBATh TOHATHAMHU: IIAPOBOI CEIrMEHT, OCHOBAaHHE CErMEHTa, BHICOTA CErMEHTa,
LIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP;

BBIYKCIIATh O0BEMbI M IJIOIIAAN MMOBEPXHOCTEH TENl BPAIICHHUS, TCOMETPHUCCKHX TE C
IpUMEHEHUEM (OPMYIT;

OTIepUPOBATH MOHATUSIMHI: MHOTOTPAHHHK, BIIUCAHHBIN B Chepy U OMUCAHHBIN OKOJIO Chepbl,
ctepa, BiMcaHHAss B MHOTOTPAHHUK HJIA TEJIO BPAIICHUS;

BBIUUCIIATE COOTHOUICHU MCKAY TIOIAAIMU HOBerHOCTeﬁ 1 00beMaMH HOI[O6HBIX TECII;

n300paxaTh H3ydyaeMble (UIYphl OT PYKM U C HIPUMEHEHHUEM IPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTyp: BUJ
CBEpXY, COOKY, CHU3Y, CTPOUTh CEYEHUs TeJl BpaIlleHUs;

U3BJIEKAaTh, UHTEPIPETUPOBATh U MPEoOpa3oBbIBaTh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuXx (purypax, mpeaCcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

OICPpHUPOBATH NOHATUEM BEKTOP B IPOCTPAHCTBE,

BBINIOJIHATH JIEMCTBHS CIIOKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOKEHUS BEKTOPa Ha
YHCII0, O0OBICHITH, KAKUMH CBOMCTBAMHU OHH 00J1aJaloT;

MNPUMCHATH NPABUJIO MMAPAJUICIICTIMIICAA,

OINICPHUPOBATE TMOHATHAMHU: JACKAPTOBbBI KOOPAWHATBI B MPOCTPAHCTBE, BEKTOP, MOAYJIb
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAMHATBI BCEKTOPA, YTOJ MCKAY BCKTOPaMH, CKAJAPHOC
MMPOU3BCACHUEC BEKTOPOB, KOJINIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPHLI;

HaxXoJUuTb CYMMY BCKTOPOB U IMPOU3BCACHUC BCKTOpPA HA YUCIIO, YTOJI MCKAY BCKTOpaAMU,
CKaJIIpHOC MPOU3BCACHUC, pACKIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOpPAaM;

3a1aBaThb MJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOPpANHAT,



OPUMEHSATh TE€OMETpHUECKHe (aKThl IS PELICHUS CTEPEOMETPHUYECKHUX — 3ajad,
IIPEIIIOJIAral0IIUX HECKOJBKO IIarOB PELICHMsS, €CIIM YCJIOBUS IPUMEHEHHS 3aJaHbl B SIBHOU

opme;

peliarh MPoCTEHIe reOMETPUIYCCKIE 3a7aui Ha MPUMCHEHHE BEKTOPHO-KOOPJIUHATHOTO
METO/1a;

pfmiaTth 3ada4d Ha O0Kas3aTCjIbCTBO MATCMATHUYCCKHX OTHOIIICHUH U HaXO0XJICHUC
TCOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM WKW aJIrOpuT™MaM, MpUMCHAA U3BCCTHBIC MCTOAbI IIPU
PEHICHUHN CTAHAAPTHBIX MAaTEMATUYCCKUX 3a1a4;

IIPUMEHATHh IIPOCTEUIINE IMPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a1aY;

IIPUBOJUTH IMPUMEPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEHM B IPUPOAEC M JKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHATh TNOJYYEHHbIC 3HAHUS HA NPAKTHKE: aHAJIM3UPOBATh PEANbHBIE CUTyallud M
IIPUMEHATH  HU3YYEHHBIE IOHATHS B  IIPOLECCE  IIOMCKA  PEIICHUs  MaTeMaTHU4ECKHU
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha S3bIKE T'C€OMETPHH,
UCCJIE0BATh MOCTPOEHHBIE MOJIEIU C MCIOJIb30BAHUEM TI'€OMETPUUYECKHX IMOHATUA U TEOpEM,
anmapara aJreOpbl, pemaTh MPaKTUICCKHUE 3a/1a49H, CBSI3aHHBIC C HAXOXKJICHUEM I'€OMETPHICCKUX
BEJINYMH.

111.9. PepepanbHaa paboyas nporpamma y4ebHOro Kypca "BeposaTHOCTb U
cTaTucTuka".

111.9.1. IloscuuTenpHas 3amucka.

111.9.1.1. Yuebnsiii kypc "BeposTHOCT, M cTaTHUCTHKA' 0a30BOTO YpPOBHS SIBIISETCS
IPOJOJDKEHUEM M Pa3BUTHEM OJIHOMMEHHOIo yd4eOHOro Kypca 0a30BOIO YpPOBHS OCHOBHOI'O
oOuiero oOpa3oBaHMs. YUeOHBIH Kypc MIpelHa3HaueH g (OpMHUPOBaHUS Yy OOydaroIIUXCs
CTaTUCTHUYECKOW KYIbTYphl U MOHMMAHHs POJU TEOPUU BEPOSTHOCTEH KaK MaTeMaTH4ecKOro
WHCTPYMEHTA JUIsI M3y4YeHHs CIIyYailHBIX COOBITHIA, BETHMYMH W TmporeccoB. llpu wn3ydenun
y4eOHOro Kypca oOoramaroTcs MpeACTaBICHHs OOydYarolMXCcs O MeToJax HCCIeI0BaHUs
U3MEHYMBOTO MHpA, Pa3BUBACTCS IMOHMMAaHHWE 3HAYMMOCTH W OOLIHOCTH MaTeMaTHYECKHX
METOIOB TO3HAaHUS KaK HEOThEeMJIEMOH 4YacTh COBPEMEHHOIO €CTECTBEHHO-HAayYyHOI'o
MHUPOBO33PEHUS.

111.9.1.2. Coneprkanue yueOHOro Kypca HalpaBiIeHO Ha 3aKperIeHne 3HaHU, TOJTy4YeHHbIX
IIPY U3YYEHUHU Kypca Ha YPOBHE OCHOBHOT'O 00111ero 00pa30BaHMsl, M Ha pa3BUTHE IPEICTaBICHUN
0 CIIy4alHbIX BEJIMUMHAX U B3aUMOCBS34X MEKIY HUMH Ha BaKHBIX IIPUMEpax, CEO’)KEThI KOTOPBIX
MOYEPIIHYTHI U3 OKpY’Karollero Mupa. B pesynbrate y o0ydarommxcs: JOHKHO COPMHUPOBATHCS
npeicTaBiIeHue O Haubosnee YHNOTPeOMTENbHBIX U OOIIMX MaTeMaTHMYeCKUX MOJENsX,
UCIIONIB3YEMBIX  JUIS  ONUCAaHUS AHTPOIOMETPUYECKHMX M JAeMorpaduyecKux BEJIMYUH,
MOTPEIIHOCTE B PA3IMYHOTO poJia HM3MEPEHUsX, JIUTEIbHOCTH O0e30TKa3HOH paboThl
TEXHUUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIECCOB B OOLIECTBE.

111.9.1.3. B cooTBeTCTBUM C YKa3aHHBIMU LETISIMH B CTPYKType Yy4eOHOro Kypca
"BeposITHOCTh M CTaTUCTUKA" AJisi YpOBHS cpeaHero oduiero odpasoBaHusi Ha 0a30BOM ypOBHE
BBIJICJIEHBl  CJEYIOIIME OCHOBHBIE cojep)karenbHble JuHMU: "CiydaiiHple COOBITHUS U
BeposaTHOCcTH", "CiyyaliHble BETMYUHBI U 3aKOH OOJIbIINX yKcen".

111.9.1.4. Baxnyio yacTb Y4eOHOro Kypca 3aHHUMAeT H3y4eHHE TI'e€OMETPHUYECKOrOo H



OMHOMHMAJIBHOTO pacnpeneneHHﬁ U 3HAKOMCTBO C HUX HCHPCPBIBHBIMH adHAJIOraMu -
IMMOKAa3aTCJIbHBIM 1 HOpMAJIbHBIM pacClpCaACICHUAMU.

111.9.1.5. Conepxanne nuaun "CiaydaiiHbie COOBITHS U BEPOSITHOCTU" CITYKUT OCHOBOM 151
(hopMUPOBaHHUS MPEJACTABICHUH O PACIIPEACICHUH BEPOATHOCTEH MY 3HAUCHUSAMH CITyJaiHBIX
BEJIMYMH, a TaKXe dTa JIMHUS HEoOXOoAMMa Kak 0a3a JIjs M3ydeHHUs 3aKOHa OOJNBIIMX YHCeNT -
(GyHIAaMEHTAJILHOTO 3aKOHA, JCHCTBYIOIIErO B NPHPOJEC M OOIIECTBE HM  HMEIOLIETO
MaTemaruueckyro  (¢opmanuzanuto. Cam  3akOH  OOJNBIIMX  YHUCEN  MpesiaraeTcs B
03HAKOMUTEIILHOM (pOopME ¢ MUHUMAJIBHBIM MCIIOIh30BaHUEM MaTEMaTHYECKOro (hopMamnu3ma.

111.9.1.6. TeMmsl, cBsI3aHHBIE C HENPEPHIBHBIMU CIyYalHBIMU BEIMYMHAMHU, aKLEHTUPYIOT
BHUMaHHE OOy4yarollMXCsi Ha ONMCAHUM U M3YYEHHUU CIIydallHbIX SBJIEHUI C IOMOUIbIO
HenpepbIBHBIX (yHKIUHA. OCHOBHOE BHUMAaHHE YIENSETCS MOKa3aTeIbHOMY M HOPMAJIbHOMY
pacrpelesieHusIM, TP 3TOM IPEAIojaraeTcs O3HAKOMMUTEIbHOE H3ydeHHe MaTepuana 0e3
JI0Ka3aTeIbCTB MPUMEHSIEMBIX (DaKTOB.

111.9.1.7. OOmee uucio 4YacoB, PEKOMEHJOBAHHBIX JUI1 M3y4YeHUs Y4eOHOro Kypca
"BeposiTHOCTB M cTatuctuka", - 68 yacos: B 10 kiacce - 34 yaca (1 yac B Henemo), B 11 kiacce -
34 gaca (1 gac B HenemO).

111.9.2. Coneprxanue odyuenus B 10 kmacce.

[IpencraBneHne JaHHBIX C MOMOINIBI0 TaOiui W auarpamm. CpenHee apupMETHYECKOE,
MeauaHa, HauOoJIbIIIEEe U HAMMEHBIIIEEe 3HAUCHUSI, Pa3Max, TUCIIEPCHS U CTAaHAAPTHOE OTKIIOHEHUE
YHCJIOBBIX HAOOPOB.

Criy4aiiHple SKCIIEPUMEHTHI (OMBITBI) M CIIyYailHbIE COOBITHA. DJIEeMEHTapHBIE COOBITHS
(ucxozpl). BeposiTHOCTh ciydaiiHOro cOOBITHS. BaM30CTh 4acTOTBI M BEPOSTHOCTH COOBITHIA.
CrnyyaliHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTApHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITUI
B OINBITAaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSMHU.

Omneparnuu HajJ COOBITUSAMH: TIEpeceueHne, OOheIUHEHUE, MPOTHUBOIOJIIOKHBIE COOBITHSA.
Juarpammsl Diinepa. @opmyia ClI0KEHUS BEPOATHOCTEM.

VYcnoBHasA BEPOSATHOCTb. Y MHOXKEHUE BEPOSTHOCTEN. JlepeBO CiaydallHOIO 3KCIIEPUMEHTA.
®dopmyia noiaHoH BeposaTHOCTH. HezaBucumbie COOBITHSL.

Komb6unaropaoe npasuno ymHoxeHus. IlepecranoBku u Qaxtopuan. Yucio codyeTaHui.
Tpeyronsauk [Tackans. @opmyna 6unoma HeroToHa.

bunapHbIii ciay4aiiHblil ONBIT (MCHBITAHKUE), yClieX U Heyaada. HezaBucuMble MCTIBITAaHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUN A0 mepBoro ycmnexa. Cepust HE3aBUCHUMBIX HCIBITAHUN
beprymn.

CnyuaitHas BennuuHa. PacnpeneneHue BeposTHOCTEH. Jluarpamma pacnpenesneHus.
[Tpumepsl pacnpezenieHuit, B TOM YHCIIe T€OMETPUUYECKOe U OMHOMHUAIIBHOE.

111.9.3. Conepxanue obyuenus B 11 kiacce.

UucnoBble XapaKTEPUCTUKH CIIYYalHBIX BEJIMYMH: MATEMATHYECKOE OKUJAHUE, TUCIIEPCUS
U CTaHAApTHOE OTKJIOHEHHUE. [Ipumepbl NpUMEHEHNsT MaTEMaTUYECKOT0 0’KUaHUs, B TOM YHCIIE
B 3aJayax M3 IIOBCEIHEBHOM >XM3HM. Maremartnyeckoe OXuJaHue OWHApHOW Ciyd4ailiHOMN
BEJIMYMHBI. MareMaTH4ecKoe OXKHJAaHUE CYMMBI CIy4allHbIX BeIWYMH. MaremaTuueckoe
OKHJaHHUE U JUCIEePCUsi TeOMETPUUYECKOT0 U OMHOMHUAIBHOIO paclpeaeeHUH.



3aKkoH OOJBIIMX YMCENl U €ro pojb B Hayke, NMpHpojie U obuiecTBe. BoiOOpouHbIit MeTOA
HUCCIIENOBAHUN.

IIpuMepsl HENpEpBIBHBIX ClydalHbIX BeanuyuH. [IOHATHE O IIJIOTHOCTH pacHpenciICHHUS.
3amayM, MNOpPUBOAAINME K HOPMalIbHOMY pacnpeneneHuro. [lonsatne o0 HOpMalbHOM
pacnpeneneHuu.

111.9.4. TlpenmeTHbIC pe3yabTaThl OCBOCHUS yueOHOTO Kypca "BeposTHoCTh U cTatucTHKa"
Ha 0a30BOM ypOBHE Ha YpOBHE CpeHEro o0Iero o0pa3oBaHusi OpUEHTUPOBAHBI Ha TIOCTHKECHUE
YPOBHSI MaTeMaTUYECKON TIpaMOTHOCTH, HEOOXOJMMOTO IJsi YCHEIIHOTO pelleHHs 3anad U
po0JieM B peabHOM KU3HU, U CO3JIaHUE YCIIOBUM JUIS UX OOIMICKYIBTYPHOTO Pa3BUTHSI.

111.9.4.1. TlpenmeTHbIE pe3yNIbTATHI 110 OTACIBHBIM TEMaM yu4eOHOTO Kypca "BeposSTHOCTH
u cratuctuka". K koniy 10 kiacca oOyvaronuics HayquTcst:

4uTaThb U CTPOUTH Ta6J'II/II_ILI H JHarpaMmbl;

OIICPpHUPOBATH NOHATUAMMA: CPECAHEC apI/I(bMeTI/I‘ICCKOG, MEaHaHa, HaI/I6OJII>HICC, HaAMMCHBIICC
3HAYCHHUC, padMax MaCCUBA YUCJIIOBBIX JaHHbIX;

OIEpUpPOBATh TMOHATUSMU: CIIYYalHbBI SKCHEpUMEHT (OMBIT) U CiIy4ailHOE COOBbITHE,
3JIEMEHTApHOE COOBITHE (3IEMEHTAPHBIA MCXOJ) CIYyYaiHOTO OIbITA, HAXOJUTh BEPOSITHOCTU B
OMbITaX ¢ PABHOBO3MOXXHBIMH CIIy4YalHBIMU COOBITHSIMH, HaXOJUTh U CPABHUBATh BEPOSITHOCTU
COOBITUH B H3YYEHHBIX CITy4alHBIX 3KCIIEPUMEHTAX;

HAXOJUTh U (HOPMYIHPOBATH COOBITHS: MEpeceueHne U O0beITUHEHNE NAaHHBIX COOBITHH,
coObITHE, TPOTHBOIOJIOKHOE JaHHOMY COOBITHIO, MOJIb30BAThCA AMArpaMMaMu Oiiepa u
(bopMyII0ii CII0’KEHUSI BEPOATHOCTEN IIPU PEILICHUH 3a/1ay;

OIICpHUPOBATH TOHATUAMU: YCIIOBHASA BCPOATHOCTHb, HE3aBHCHUMBIC CO6LITI/I}I, HaXoauThb
BCPOATHOCTHU C MOMOUIBIO ITpaBuJia YMHOXCHUS, C IOMOIIBIO JC€PEBa cnyqaﬁHoro OITbITA,

MIPUMCHATH KOM6I/IHaTOpHOC MpaBHUJIO YMHOKCHUS IIPU PCHICHUU 3a/1a4,

ONEPUPOBATH MOHATUSAMU: UCIIBITAHNE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS UCIIBITAHUM, yCIIEX
U Hey/aya, HaXOJIUTh BEPOSATHOCTU COOBITHM B CEpUM HE3aBHCHMBIX HCIIBITAHUI 10 MEPBOTO
ycrexa, HaXO/IUTh BEPOATHOCTH COOBITHI B cepuH UcibITanuii bepryinu;

OIIEPUPOBATH MOHATUSIMHU: CITy4daifHasi BeJIMUUHA, paclpeieIecHUe BEPOSITHOCTEH, InarpaMmma
pacrpeeneHus..

111.9.4.2. IlpenmeTHbIE pe3yNbTaThl MO OTAEIBHBIM TEMaM y4eOHOro Kypca "BeposTHOCTb
u craructuka". K xoniy 11 knacca oOydaromuiics HayquTCs:

CpaBHHUBATL BCPOATHOCTH 3HaYEHMIH cnyqaﬁHoﬁ BCJIIMYHHBI IO PpaCHpCACIICHUIO UK C
MMOMOIIBIO JUArpamMm,

OIICpHUPOBATH TMOHATUCM MATCMATHUYCCKOI'O OXHWUIAAHUA, TPUBOAWUTL IMPUMCPBI, KakK
IMPUMCHACTCA MAaTEMAaTUYCCKOC OXHUIAHUC cnyqaﬁﬂoﬁ BCJIIMYHMHBI, HAXOJWUTh MaTCMaTH4YCCKOC
OKHUJaHUC IO JaHHOMY pPaCHpCACIICHULO,

HUMETHh NPEACTABIICHUC O 3aKOHE OOIBIINX YHUCCJI,

HUMCETH NPCACTABIICHUC O HOPMAJIbHOM PACIIPCACIICHUU.



111.10. B denepanbHbIX M pEerMOHAIBHBIX MPOLEAYPAaX OLIEHKH KauecTBa OOpa3OBaHMS
UCIIONIB3YETCS  TMepedueHb (KoAu(pUKATOp) pachpeneleHHbIX T0 KiaccaM IPOBEPSIEMBIX
TpeOOBaHU K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI CPETHETO 00IIIero
00pa30BaHUs U 3JIEMEHTOB COJIEP>KaHuUs IO MaTeMaTHKE.

Tabmuma 11
[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
obOpazoBarenbHOU porpammsl (10 kimacc)
Kon [IpoBepsieMbie IpeAMETHBIC PE3YIIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa30BaTeNbHON MPOTrPaMMEBI CPEHETO 00IIero 00pa3oBaHus
pe3yabTara
1 Yucna v BBIYUCIICHUS
11 OnepupoBaTh TOHATHSAMH: PAlMOHAIBHOE M JCWCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BeimonHATe  apudmMeTHUeckue — omepanud ¢ PalMOHAIBHBIMA — H
' JeHCTBUTEIbHBIMU YHACITAMHU
13 BbImonHATE TpUOIMKEHHBIE BBIYUCICHUS, UCIIONB3Ys MPaBUiIa OKPYTICHHS,
' JIeNaTh MPUKUIKY U OIICHKY Pe3yJIbTaTa BEIYHCICHHH
OnepupoBaTh TOHSATHSIMH: CTEHCHb C IIEIBIM IOKAa3aTelieM, CTaHAapTHAs
14 dopma 3amucu NEHCTBHTENBHOTO YHCIIA, KOPEHb HATYpalbHON CTENECHH;

HCIIOJIB30BaTh MNOAXOIAIIYTO q)OpMy 3al1ucu ,HeﬁCTBI/ITCJIBHBIX YuCCII AJIA
peICHUS NPAKTUYCCKUX 3a/la4d U MMPCACTABICHUA TaHHBIX

OnepupoBaTh MOHATHSIMH: CUHYC, KOCUHYC M TaHT'€HC IIPOM3BOJIBHOIO YTIIa;
1.5 UCMOJNb30BaTh  3alMCh  IPOM3BOJIBHOTO  yIryla  4yepe3  oOpaTHbIe
TPUTOHOMETpHUYECKHE (PYHKIUU

2 YpaBHEHHMS U HEPABEHCTBA

OrnepupoBaTh TOHSATUSMU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 palroHanIbHOE, HUPPALMOHATIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE

BoimonHsATe mpeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUN U pelIaTh
TPUTOHOMETPUYECKUE YPABHEHUS

2.2

BreimonHATe nmpeoOpa3oBaHus IENbIX, PalMOHAIBHBIX M HpPpalMOHATbHBIX
2.3 BBIDAJKEHUM M pPEIIaThb OCHOBHBIE THUIBI LEIbIX, palUOHAIBHBIX U
MPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

[IpuMeHATh ypaBHEHHs M HEPABEHCTBA JUIsl PEIICHHS] MaTEMaTUYECKUX 3a/1a4

24 9 o
U 3a71a4 U3 PA3JIMIHBIX oOacreit HAaYKH U PCaJIbHOU KU3HU

MogenupoBaTh pealbHble CHTyallud Ha s3bIKe anreOpbl, COCTaBIAThH
2.5 BBIpQXXECHUS, YpaBHEHMs, HEpAaBEHCTBA IO YCJIOBMIO 3aJ[aud, HCCIEIOBATh
MOCTPOCHHBIE MOJIENIN C MCIIOJIb30BaHUEM arrapara anreopbl




3 OyHKIMU U TpaduKn
OnepupoBaTh MOHATHAMH: (YHKIHMSA, CIOCOOBI 3aaHusl (PYHKIMH, 001acTh
3.1 OTIpeNieNIeHUs] 1 MHOXKECTBO 3HAYeHUH (QyHKINH, TpaguK GyHKINUH, B3AUMHO
oOpaTtHbie GyHKITUN
39 OnepupoBaTh MOHITUSIMH: YETHOCTh U HEYETHOCTh (PYHKIIUU, HYJIU QYHKITUH,
' POMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHEHHUI
34 Ctpouth U 4uTaTh rpaduKu JTMHEHHOW (HYHKIHMH, KBaJIpaTUIHONW (YHKIIUH,
' CTETIeHHOW (DYHKIIMU C LIEJIBIM MTOKa3aTesleM
Hcnonb3oBare rpadpukd (QYHKIUH I8 HMCCIENOBAaHUS IPOLECCOB U
3.5 3aBHCHUMOCTE TpU pEIIeHUWH 3a1ad M3 JPYTUX Yy4eOHBIX NPEIMETOB H
peanbHOM JKMU3HHU, BBIPAXKATh (HOpPMYTIaMH 3aBUCUMOCTH MEX/TY BETHUNHAMH
4 Hayana maremaTndeckoro ananmusa
41 OnepupoBaTh MOHATHAMHU: TOCJIEIOBATEIBHOCTh, apu(METHUECKass W
' reoMeTpUYecKas Iporpeccuu
49 OnepupoBaTh MNOHATUAMHU: OECKOHEYHO YOBIBAIOIasi TIEOMETpHYEcKas
' nporpeccusi, CcyMma O€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKOM MPOrpeccuu
4.3 3anaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEH U MPOTPECCHI AJI PELICHUS
' peasibHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHITUSMHI: MHOKECTBO, ONIEPAIIUH HAJl MHOKECTBAMHU
Hcmonp30BaTh  TEOPETHKO-MHOKECTBEHHBIH — ammapaT JUid  ONHCAHHSA
52 peasbHBIX MPOLECCOB U SIBICHUH, NP PEIIEHUH 3a/1a4 U3 JPYTUX Y4eOHBIX
PEMETOB
53 OnepupoBaTb  TOHATUSMHU:  ONpEJEIEHHE,  Teopema,  CIEICTBHE,
' JI0Ka3aTelbCTBO
6 Teopust BEeposSTHOCTEN U CTaTHCTUKA
6.1 YuTtath U CTPOUTH TAOJIULIBI U JUATPAMMBbI
6.2 OnepupoBaTh  TOHSATHAMHU:  cpenHee  apuMETHYECKOe,  MenuaHa,
' HauOoJbIIIee, HAMMEHbIIee 3HAYeHNE, pa3MaX MacCHBA YHCIOBBIX JTaHHBIX
OnepupoBaTh MOHATHAMU: CIy4alHBIH SKCHEPUMEHT (OMBIT) U CIIydaiiHOE
coObITHE, D3JEMEHTApHOE COOBITHE (BJIEMEHTApHBIM MCXO0[d) CIy4yalHOro
6.3 OTIBITA; HAXO/UTh BEPOATHOCTHU B OIBITAX C PABHOBO3MOKHBIMU CITyYaitHBIMU
COOBITUSIMH, HaXOJIUTh W CPAaBHUBATH BEPOSTHOCTH COOBITHI B M3Yy4EHHBIX
CIy4aliHBIX SKCIIEPUMEHTaxX
6.4 Haxonuts u popMynupoBaTh COOBITHS: NIepeceueHue U 00beIMHEHNE TaHHBIX




COOBITHH, COOBITHE, TPOTUBOIOJIOKHOE TAHHOMY COOBITHIO; TOJb30BAThHCS
quarpammamu Ditniepa U GOpMyIIOi CIIOKEHUST BEPOSTHOCTEH TIPHU PEIICHUN
3ama4

OHepI/IpOBaTB IOHATHUAMU: YCJIOBHAA BCPOATHOCTH, HE3aBUCUMBIC CO6BITI/IH;

6.5 HaXOJUTh BEPOSITHOCTU C IOMOLIBIO IPAaBWJIA YMHOXXEHHS, C IOMOILBIO
JlepeBa CIIy4yallHOTO OIbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PELLICHUH 3a7a4
OnepupoBaTh MOHATUSAMHU: HCIBITAHUE, HE3aBUCUMbIE WCIIBITAHUS, CEPUS
6.7 UCIBITAaHUHM, yClIeX U HEyAauya; HaXxOJIUTh BEPOSITHOCTH COOBITHI B cepHH
' HE3aBHCHMBbIX HCHBITAaHUN /0 NEPBOrO YCIleXa, HaXOAUTb BEPOSITHOCTH
COOBITHI B cepuU UCTIBITaHUH bepHyn
6.8 OnepupoBaThb  MOHATHUAMM:  CIOydailHas  BEJIMYWHA, pacHpelesieHue
' BEPOATHOCTEH, ArarpaMma pacrpeesieHus
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAasi, INIOCKOCTh
79 [IpyuMeHSTh aKCHOMBI CTEPEOMETPUM U CIEJCTBUS U3 HUX IPU PELICHUU
' r€OMETPUYECKUX 3a]1a4
73 OnepupoBaTh NOHATUAMU: MAPAILIETBHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX
' U IJIOCKOCTEN
74 KnaccugpumupoBars B3aMMHOE pacIOIOKEHUE TIPSMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATHSMM: JBYTPaHHBIA YIoJ, T'paHU JIBYTPaHHOTO Yyrija,
7.5 peOpo IBYrpaHHOIO YIjla, JIMHEHHBIM yron JBYTpaHHOTO yIJa, IpaaycHas
Mepa JBYTPaHHOIO yriia
76 OnepupoBaTb NOHATHUSAMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIbBII
) MHOT'OTPaHHUK, 3JIEMEHTBI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAaHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BHJIbI MHOTOTPAaHHUKOB (MHMpaMuja, IpHU3Ma,
' IPSIMOYTOJIBHBIN Mapajienenumnen, Kyo)
KnaccupunupoBate ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHMS  JUIsS
7.8 KJaccu(uKauy (BBITYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHU, MPABUIIbHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHbIE IPU3MBI, MTapaljieenuneabl)
7.9 OrnepupoBaTh NOHATUAMU: CEKYLIas INIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
710 OOBSICHITh NMPUHIUIBI TOCTPOSHHS] CEUEHUN MHOTOTPAaHHHKOB, HCIIONb3Ys
' METO/I CJIEJIOB
Ctpoutpb ceyeHHs] MHOTOTPAHHUKOB METOAOM  CJIEJIOB,  BBINOJHSTH
7.11 (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYp: BUJ
CBepXy, COOKY, CHU3Y
7.12 Pemate 3a1aun Ha HAXOXKICHHE TEOMETPUIECKUX BEJIMYHH 10 00pa3iaM Uiu




aJIropurMaM, NpuMEHsd H3BCCTHBIC AHAIIMTHYCCKUEC MCTOABI IMPU PCIICHHUU
CTAaHAAPTHBIX MATCMATHYCCKUX 3adad Ha BBIYHUCICHUC paCCTOSIHI/Iﬁ MCKAY
ABYMA TOYKaMH, OT TOYKH 10 HpﬂMOﬁ, OT TOYKH OO INNIOCKOCTH, MCIKIAY
CKpCIIUBAOINUMUCS ITPAMBIMU

7.13

Pemiate 3al1a41 Ha HaXOXJACHUC I'COMCTPUUCCKUX BCIIMYUH I10 06pa3uaM 2004}
ajIiropurMaM, NpuMEHsAA HU3BCCTHBIC AHAIIMTHYCCKUEC MCTOABI ITPU PEIICHHUU
CTaHAAPTHBIX MATCMATHYCCKUX 3aJad Ha BbBIYUCIICHUC YIJIOB MCXKIAY
CKpCIIUBAOIUMHUCA IIPAMBIMH, MCKIY HpHMOﬁ N IIIOCKOCTBIO, MEXKIY
IJIOCKOCTAMU, ABYT'PAHHBIX YIJIOB

7.14

BeraucnsaTe 00beMbI U IDIOMAAN TMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma,
nupaMusia) ¢ MpUMEHEHHEeM (GOpMYJl, BBIYHMCIATH COOTHOIICHUS MEXIY
TUTONIA/ISIMU TTOBEPXHOCTEH, 00beMaMHU MOT00HBIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTb NOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb H
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (UTYPBI

7.16

W3Bnekatb, mnpeoOpa3oBbIBaTh M HUHTEPHPETUPOBATH HUH(POPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, MpEACTaBICHHYI0 Ha
YepTekKax U pUCYHKAX

7.17

[TpumensTp reomeTpuueckue (GaxKThl IS PEIICHUS CTEPEOMETPHUECKUX
3a1a4, MPEANoJaraloluX HECKOJIbKO IIaroB peUICHUsA, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbI B SBHOH (opme

7.18

IIpuMeHATs mpocTeHIIMEe NPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPYU PEILIEHUN CTEPEOMETPUUECKUX 3a]a4

7.19

HpI/IBO,Z[I/ITB NpUMEPBl MATCMATHUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoac Hu
JKU3HHU, paCliO3HaBaTh NPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

7.20

IIpuMeHATh MONy4YEHHBbIE 3HAHUS HA NPAKTUKE: AHAJIU3UPOBATH peEabHBIC
CUTYyallUd U IPUMEHATh U3YYEHHBIC IOHATHS B IPOLIECCE IMOUCKA pelICHUs
MaTeMaTU4ecKd CHOPMYJIUPOBAHHON MPOOIEMbI, MOJEIUPOBATh pealibHbIE
CUTyallUd Ha S3bIKE T€OMETPHUH, MCCIEN0BaTh IIOCTPOCHHBIE MOJIEIHU C
HCIIOJIb30BAaHUEM TE€OMETPUUYECKUX IMOHATHI U TeopeMm, ammapara anreOpsl,
peuars MPakTUYECKUE 3a/1a4i, CBS3aHHbIE C HAXO0XKACHUEM F€OMETPUYECKUX
BEJINYUH

Tabmuma 11.1

[IpoBepsiembie anemMeHThI conepxkanus (10 kiacc)

Kon

HpOBCpHCMHﬁ 9JICMCHT COACPKAHUA

Yucia ¥ BEIYHCIIEHUS

1.1

Panmonaneupie  uncna. OOBIKHOBEHHbIE W JIECATUYHBIE JApOOU, TPOIIEHTHI,
OECKOHEUHble  NepuoauYecKue  ApoOH.  ApHMeTHYeCKHe  ONepaluu  C
paloHaIbHBIMU YHCIIaMH, IPeoOpa30BaHusl YHCIOBBIX BbIpaxeHui. [IpumeHenue
IpoOeil 1 MPOLIEHTOB Ul PEIICHUs NMPUKIATHBIX 33Jad M3 pa3iIMyHbIX OTpacieil
3HAHWM U peabHOMN )KU3HU




HevictButenbHble  yucia.  PanuoHanmbHble W MppALMOHAIBHBIE — YHCTA.

1.2 ApudmeTndeckne onepanuu C JIeHCTBUTEIBHBIMH duciaMu. [lpubirkeHHbIe
BBIYHUCIICHUS], IPABUJIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI
Crenenp ¢ nenbiM mnokazareneMm. CTaHjgapTHas (opma 3alucH JeHCTBUTEIbHOIO

1.3 yucia. Mcnonb3oBaHue MOAXOIIEH (HOPMBI 3aUCH JEHCTBUTENBHBIX YHCEN IS
pelLIeHHs IPAKTUYECKHX 3a/1a4 U IIPEACTaBICHUS JaHHBIX

14 Apudmerndeckuii KOpeHb HaTypaJibHOUW cTeneHHu. JIeHCTBUSA ¢ apu(pMETHIECCKUMHU

) KOPHSIMU HaTypaJIbHOM CTEIIEHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa

2 YpaBHEHHUs U HEPABEHCTBA

2.1 ToxzaecTBa U TOXKJECTBEHHbIE IPEOOPA30BAHUS

29 ITpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPaKCHU. OcHoBHbIE

' TPUTOHOMETpUUYECKHE (HOPMYJIbI
73 VYpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHME HepaBeHCTBa. Meroa
' MHTEPBAJIOB

24 Pemenue nensix 1 1poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB

2.5 Perenue nppanoHabHBIX YpaBHEHUH U HEPABEHCTB

2.6 Perienue TpUroHoMeTpUYECKUX ypaBHEHUH

27 [TpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3aJa4 U 3a7a4

' U3 pa3IMuHBIX o0NacTell HAayKHU U PeabHOM KU3HU
3 @yHKIMH U TpaduKu
31 @yHkuus, crnocoObl 3aaanud QyHkuuu. ['padpuk Qynkumu. B3aumHo oOpaTHbIE
' byHKIIIN
39 OO6nactp ompeneneHuss W MHOXECTBO 3HaueHull ¢yHkuuu. Hymu ¢yHkuuu.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YeTHbIE U HeUeTHbIe (PyHKIUN
33 CrenenHas pyHKIIMS C HATYpaJIbHBIM U LIEJIbIM NOKa3areneM. Ee cBoiicTBa u rpaduxk.
' CoiicTBa u rpaduk KOpHs n-0il cTeneHu
3.4 TpuronomeTrpuyeckass OKpy>KHOCTb, ONPEJIETICHUE TPUTOHOMETPUUYECKUX (YHKIIHIM
' YKCIIOBOTO apryMeHTa
4 Hayana maTemaTnueckoro aHaimsa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3aJjaHUs IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' [1I0CJIEJOBATEIBHOCTHA
Apudmernueckass U reoMmeTrpuueckas mnporpeccuu. beckoHeuHo yObIBaromast
49 reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO YOBIBAaroOIIEH IeOMEeTpHUYECcKOi

nporpeccud. Popmyia CIOXKHBIX MNPOLEHTOB. lcronb30BaHHE MNpPOTpeccUd s
pelleHus peaTbHBIX 3a7a4 MPUKIATHOTO XapaKTepa




MHo>kecTBa 1 JJOTHUKA

5.1

MHoOXecTBO, oOIepauuu Haja MHOXecTBaMH. [[uarpammbl Oitiepa - Benna.
[IpumeHeHrne TEOPETUKO-MHOXKECTBEHHOIO armapara JUisi OMHUCAHMS PeabHbIX
MIPOLIECCOB U SIBJICHUH, PHU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

52

OHpe,I[eJ'ICHI/IC, TE€OpEMaA, CICACTBUEC, 1OKA3aTCIIBCTBO

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[lpencraBienne JAaHHBIX C [OMOIIbI0 Tabmunm uw  jaumarpamm.  Cpennee
apudmernyeckoe, MeAuaHa, HauOOJNblIee W HAaUMEHbIIEe 3HAYEHUs, pa3zMax,
JTUCTICPCHUS U CTAHJIAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OPOB

6.2

CinydaifHple SKCHEPUMEHTHI (ONBITHI) W CiIy4alHbIE COOBITHS. DJEeMEHTapHBIC
coObiTust (uMcxozsl). BeposiTHOCTH ciy4ailHOro coObITHA. BanM3ocTh 4acTOTH U
BEPOSTHOCTH COOBITUN. CiydaliHbI€ ONBITH C PABHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
coObITusiMH.  BeposiTHocTH  cOOBITMII B ONBITaX C  PaBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU COOBITHUSIMU

6.3

Onepanu  Haj COOBITHSIMU: TEpEceYeHHe, OO0BEAMHEHHUE, IMPOTUBOIOJIONKHBIE
coObItus. uarpammsl Diinepa. @opmyrna caoKeHus: BEpOSsTHOCTEN

6.4

VYcioBHass BEpPOSTHOCTb. YMHOXEHHE BEpOATHOCTEH. JlepeBo  ciryyallHOro
skcriepuMenTa. @opmysia MmoHoH BeposTHOCTH. HezaBucuMbie COOBITHS

6.5

KomOunatopaoe mnpaBwio ymHoxeHus. IlepectanoBku u dakropman. Ywucio
couetanuii. Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHna

6.6

bunapHblii crnyuaifHbIil OmBIT (MCHBITaHUE), ycnex M Heyaada. HesaBucumble
ucnelTanus. Cepus HE3aBUCUMBIX MCIBITAaHUM a0 mepBoro ycmnexa. Cepusd
HE3aBUCUMBIX UCIIbITAaHUN bepHyun

6.7

CnyuaitHas BenuuuHa. Pacnipenenenue BeposiTHoCcTel. J(marpamma pacrpeaeseHus.
[Tpumepsl pactpeeneHuii, B TOM YKciie TeOMETpHYeckoe 1 ONHOMHAIIbHOE

I'eomerpus

7.1

OcHoBHbBIE TOHATHS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00  aKCMOMAaTHMYECKOM  IOCTPOEHMM  CTEPEOMETPHH:  aKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX

7.2

B3aumHOe pacnonokeHwe HOpsSMBIX B MPOCTPAHCTBE:  IEpPECEKaroIINecs,
napajuleJIbHble W CKpemMBaromuecs npsamele. [lapamensHOCT NpPAMBIX H
IJIOCKOCTEM B  MPOCTPAHCTBE: MapajulesibHble TMpsIMbIE B MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPAMBIX, MAPaUIENIbHOCTh NPSAMOW W TJIOCKOCTH. YTJIBI C
COHANpPABJICHHBIMU CTOPOHAMH, VYrOJ MEXKIYy MNPSIMBIMU B MPOCTPAHCTBE.
[TapannenbHOCTh TIOCKOCTEN: TapajlieNIbHbIE TIIIOCKOCTH, CBOMCTBA MApaIEIbHBIX
wiockocTei. [Ipocreiimue nmpocTpaHCTBEHHBIE (UTYPHI Ha TIIOCKOCTU: TETPAdIp,
KyO, mapaJuiesnenumnesa, NoCTPOCHUEe CeUeHU!

7.3

[lepneHUKYISIPHOCTE OPSIMOM M IUIOCKOCTH: MEPHEHIUKYISIPHBIE TpPSMBbIE B
IIPOCTPAHCTBE, IPAMBIE ITaPAJUICIIbHBIE U IIEPIICHAUKYIIIPHBIE K IUIOCKOCTH, IIPU3HAK
MEPHEHAUKYIISIPHOCTH MPSAMOM U INIOCKOCTH, TEOPEMA O MPSIMOM NEPIIEHINKYISPHON
IJIOCKOCTH. YIUNIBI B IIPOCTPAHCTBE: YIrOJd MEXKAYy IpPsSMOM M IUIOCKOCTBIO,




JIBYTpaHHbIA YroJi, JMHEWHBIA yroa JByrpaHHoro yria. Ilepnengukynsap wu
HAKJIOHHBIE: PAcCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE OT MpsAMOM 10
IUIOCKOCTH, MPOeKIusl (GUrypsl Ha MmiIockocTh. [lepneHIuKymsipHOCTh MIOCKOCTEH:
IPU3HAK  NEPHEHAMKYJISAPHOCTH  JABYX  Iulockocred. Teopema 0  Tpex
HEePIEeHIUKYIIsIpax

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIDAHHUKA, BBIIYKJIBIE WU
HEBBIITYKJIbIE MHOTOTPAaHHMKH, pa3BepTKa MHOrorpaHHuka. IIpusma: n-yrosibHas
IpU3Ma, TPAaHU U OCHOBAHUS NPHU3MBI, NpsiMas U HAKJIOHHAs NPHU3MbI, OOKOBas U
IIOJIHASI IOBEPXHOCTH Ipu3Mbl. [lapaienenumnen, npsaMOyroJIbHbIA apaJlIeIIeIIUIIE]
u ero csoicrtia. [TupamMuia: n-yronbHas nupamuia, TpaHd U OCHOBAHHME TUPAMMUIBI,
7.4 OOKOBas U IOJIHAs MTOBEPXHOCTh MUpPAMUbI, IIPAaBUIIbHAS U yCEUEHHAs] MUPaMUJIA.
OneMeHTbl Npu3Mbl M nUpaMuibl. [IpaBuiIbHBIE MHOTOTPaHHHMKHU: IIOHSATHE
[IPaBUJILHOTO MHOIOTPAaHHUKA, IIpaBWiIbHAs INpU3Ma M IIpaBUJIbHASA NHUPAMMJIA,
IpaBUiIbHAS TPEYrojbHAas MUPaMUa U MPaBUIIbHBINA TeTpasap, KyO. [Ipencrasienue
0 MPaBUJIIBHBIX MHOTOTPAaHHUKAX: OKTA3p, 10/AeKadAp U ukocad)l CeueHus npu3Mbl
Y IIMPaMU/Ibl

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOUKH, IPSMOM, IIJIOCKOCTH.
7.5 OneMeHTbl CHUMMETPUM B  NHUpaMujax, Hapajuielenunenax, MpaBUIbHBIX
MHOI'OI'PaHHHUKAX

Brruncnenue s1eMEHTOB MHOTOIPAHHUKOB: peOpa, AuaroHanu, yribl. [lmomanb
OOKOBOM TOBEPXHOCTHM W TIOJHOW IIOBEPXHOCTH TMPSAMOM MPHU3MBL, IUIOIIAJb
7.6 OCHOBaHHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH IPsIMOM mpu3Mbl. [Linomnaas 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM IHMPAMHUJIBI, TEOpEeMa O IUIOLIAJH
yceueHHo nupamuabl. [Tonstue 06 o6beme. O6beM MUpaMUIbl, TPUIMBI

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXY TUIOIIAIIMU TOBEPXHOCTE,

7.7
00beMaMu MOAOOHBIX Tel

Tabmuua 11.2

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOMN
obpazoBarenbHOU nporpammsl (11 kimacc)

Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTebHON MTPOTrpaMMBbl CPEHETO 00IIIET0 00pa3oBaHUs
pe3ynbTara

1 Yucna ¥ BEIYUCICHUSI

OnepupoBaTh MOHATUSAMHU: HaTypalbHOE, LEJI0€ YHCIO; HCHOJIb30BaTh
1.1 NPU3HAKU JEIUMOCTH WENBIX YHCEJ, PA3JIOKEHWE YHCIa HAa MPOCTHIE
MHOKUTEIIH I PELIECHUS 3a/1a4

1.2 OHCpHpOBaTL MOHATHUEM: CTCIICHDb C pallMOHAJIbHBIM I1OKAa3aTCJICM

OHCpHpOBaTL IIOHATHUAMMUN J'IOl“apI/I(I)M qucia, ACCATUYHBIC W HATypPaJIbHBIC

1.3 jorapu@msl

2 ypaBHCHI/I}I 1 HCPABCHCTBA




2.1

[IpuMeHATh CBOWCTBa CTENEHW i1 MPeoOpa3oBaHUSI  BBIPAKEHUU,
OINCPpHUPOBATH MOHATHUAMU: ITIOKA3ATCIIbHOC YPABHCHUC U HCPABCHCTBO, PCIIATH
OCHOBHbI€ THUIIBI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB

2.2

BemonusaTe mpeoOpa3oBaHUs  BBIPAKEHUN, COAEpKAIIUX JIOrapu(MBbI;
ONEpPHPOBATH TOHATUAMH: JIOTApU(PMHUUECKOE YPAaBHEHHUE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

2.3

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

24

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PELICHMUE;
MCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH Ul PEIICHUS NPAKTUYECKUX
3a1a4

2.5

Haxonuts pemeHus nNpocTemiumnx CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB

2.6

MogenupoBaTh peanbHble CHTyallUd Ha s3blKe anreOpbl, COCTaBIAThH
BBIPDAKECHMSI, YPAaBHEHMs, HEPABEHCTBA W CUCTEMBbI IO YCJIOBHMIO 3a/JayH,
UCCIIEI0BaTh [TOCTPOSHHbBIE MOJIENH C MCII0JIb30BAaHUEM alapara ajreopbl

OyHKIMK U TpaduKu

3.1

OnepupoBaTb  MOHATUAMHU: HepuoaUYecKass  (QYHKLUHSA, IPOMEXKYTKU
MOHOTOHHOCTH (YHKIIMH, TOYKH SKCTpeMyMma (yHKIUH, HauOosbliee U
HavMeHbIIee 3HaYeHUs (YHKIMM Ha NPOMEKYTKE; MCIOIb30BaTh MX JUIS
uccrneoBanus (QyHKIMH, 3aJaHHOH rpaduKoM

3.2

OnepupoBaTh MOHATHSAMH: I'paUKU MMOKa3aTeIbHOU, JIOTapu(PMUUECKOH U
TPUTOHOMETPUUYECKUX (QYHKIUI; H300pakaTh HUX Ha KOOPAWHATHOM
IJIOCKOCTH UM UCIIOJIb30BATh ISl PEILICHUS] ypaBHEHUI 1 HEPABEHCTB

33

N300paxaTh Ha KOOPAMHATHON IJIOCKOCTH TpaUKU TMHEHHBIX YPaBHEHUN U
UCIIOJIB30BAaTh UX IS PEILIECHUS CUCTEMBI IMHEHHBIX YPABHEHUN

34

Ucnions3zoBare rpaduku (QyHKIUN A9 UCCIAEAOBaHUS TIPOLIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUTUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

OnepupoBaTh MOHATUSAMH: HENpepbIBHAS (YHKILUSA, MPOU3BOJAHASA (DYHKIINU;
HCIOJIb30BaTh I'€OMETPUUECKUH U (PU3MYECKHIl CMBICI MPOU3BOAHON IS
pelieHus 3a1a4y

4.2

HaxonuThs npon3BOHbIE 3I€MEHTAPHBIX (DYHKIIMHA, BEIYUCISATH IPOU3BOAHBIC
CYMMBI, IPOU3BEJCHUS, YACTHOTO (DYHKIIMI

4.3

Hcmons30BaTh IMPOU3BOJHYIO JJII UCCIICJOBAHUSA Q)YHKHI/II/I Ha MOHOTOHHOCTbD
U OKCTPEMYMBI, IMPUMCHATHL PE3YJIbTAaTbl HCCICAOBAHUA K IIOCTPOCHUIO

rpaduxos

4.4

Hcmons30BaTh MPOU3BOAHYIO JId HAXOXACHHUA HAWITy4dYlIEro pCIICHHSA B
MNPUKIIAAHBIX, B TOM YHUCJIC COUUAJIBHO-3KOHOMUYCCKHUX, 3aadax

4.5

OHCpHpOBaTL INOHATHUAMMU HCpBOO6p8.3HaH U HUHTCrpaj; IMOHHUMATb




TEOMETPUUYECKHUH ¥ (PU3MUECKHI CMBICT HHTErpaja

Haxoauts nepBooOpa3Hbie 3J1eMEHTAPHBIX (QYHKIUN, BBIUUCIISATH HHTETPAJI MO

4.6 o
dopmyne Hetorona - JleitOnuna
47 Pemate mpukiagHbie 337a4d, B TOM YHCJIE COLUATBHO-3KOHOMUYECKOTO H
' bu3nYECKOro XapakTepa, CpeCTBaMi MaTEMaTHYECKOTO aHaI13a
5 Teopust BEpOsSTHOCTEW U CTaTHCTUKA
51 CpaBHUBaTh  BEpPOSATHOCTM  3HAYCHUW  CIy4allHOW  BEJIMYMHBI IO
' pacnpeieNIeHUI0 WK ¢ TOMOUIbIO AUarpaMm
OnepupoBaTh NOHATHEM MAaTEMaTHUYECKOTO OXKHIaHUs, IPUBOJIUTH IPUMEPDI
5.2 TOT0, KaK MPUMEHSETCS MaTeMaTHYECKOE OKUIAHHUE CITyY4ailHOW BEITMYUHBI,
HAXOJUTh MaTEMaTUYECKOE OKUIAHKE 110 TaHHOMY pacIpeieICHUIO
53 HmeTh npeacTaBieHue 0 3aKOHe OOJIBIINX YHCe
54 HmeTs npeacTaBlieHne 0 HOpMaibHOM pacrpeaeeHuN
6 ['eomeTpus
OnepupoBaTh MOHATUSMH: LWJIMHAPUYECKAs IMOBEPXHOCTh, O0Opa3yromme
6.1 HWIMHIPUYECKON TOBEPXHOCTH, UWIMHIP, KOHHMYECKas TOBEPXHOCTD,
o0pasyromre KOHHYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKast TOBEPXHOCTh
6.2 Pacnio3naBats Tena BpaieHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATDH CIIOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KnaccudumupoBars B3auMHOE pacmloiioKeHHe CPephl U TIOCKOCTH
OnepupoBaTh NOHATUSAMH: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BHICOTA
6.5 CerMeHTa, LIAapOBOM CJIOH, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbraucnate  00beMBI M IUIOMQAM  TMOBEPXHOCTEH TeNl  BpalleHHS,
' reOMETPHUECKUX TeJl C IPUMEHEHHEM (HOpMYIT
6.7 OnepupoBaTh NOHIATUSIMU: MHOTOTPAHHUK, BIMCAHHBIN B cpepy U OMMCAHHBIH
' okoJ1o chepsl, cepa, BiMCaHHAST B MHOTOTPAHHUK WM TEJIO BPAILICHUS
6.8 BBIUUCIIATE COOTHOLICHUS MEXIY IUIOLIAIIMHU MOBEPXHOCTEH U oObeMaMu
) MOJOOHBIX TEN
6.9 N300paxkaTh n3ydaemble (QUTYpBl OT PYKH W C TNPUMEHEHHEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
6.10 BBINOTHSATE (BBIHOCHBIE) TUIOCKHE Y€PTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
' ¢buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUSI TEJ BPALIECHUS
W3Bnekath, WHTEPIPETHPOBATH H MpeoOpa3oBHIBaTE WHPOPMALHUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, NpeACTaBICHHYIO Ha

YepTekax U PUCYHKaX




6.12

[IpumensiTb reomerpuueckue (aKThl IS PEIICHUS CTEPEOMETPUUYECKUX
3aja4, MPEANOoJararmluX HECKOJbKO IIAroB pEIIEeHUs, €CIM YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOMHATE  JACHCTBHSL CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M
YMHOXEHHUS BEKTOpPA HA YHUCJIO, OOBSCHATh, KAKMMH CBOWCTBAMU OHU
o0J1aaroT

6.15

[TpuMeHsTh paBUIIO NapajuIeNeNnuIe a Npy CI0KEHUH BEKTOPOB

6.16

OHGpI/IpOBaTB MOHATUAMU: ACKAPTOBBI KOOPAHWHATLI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpaA, paBEHCTBO BCKTOPOB, KOOPAMWHATEI BEKTOPA, Yrojl MEXKAY
BCKTOpaMH, CKaJIApHOC TPOU3ZBCACHHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMILJIAaHAPHBIC BEKTOPLI

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IMPOU3BCACHUC BCKTOPA HA YHUCJIO, YI'OJI MCKAY
BCKTOpaMH, CKaJIAIpHOC IIPOU3BCACHUC, PpACKIaAbIBATH BCKTOp II0 ABYM
HCKOJUIMHCAPHBIM BECKTOpaM

6.18

3a,HaB8.TB IIJIOCKOCTh YPABHCHUEM B ,Z[CK&pTOBOfI CUCTCMC KOOpAHUHAT

6.19

Pemars HpOCTGﬁIHHC TCOMCTPHUUCCKUEC 3aJa4ud Ha IIPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTI'O METOa

6.20

Pemrats 3aJa4yyd  Ha J0Ka3aTCiIbCTBO MAaTEMAaTHYCCKHUX OTHOIICHUN H
HaXO0XIACHUC TI'COMCTPUYCCKHX BCIIMYHUH II0 06pa3uaM I aJIrOpUTMam,
MMPUMCHAA N3BECTHBIC MCTOABI TP PCUHICHUH CTAHAAPTHBIX MAaTECMATUYCCKUX
3aga4

6.21

HpI/IMeHHTL HpOCTCfII.HPIC MporpaMMHBIC cpeacrea U BJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

HpI/IBO,Z[I/ITB MNpUMEPBI MATCMATHUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoac u
JKU3HHU, paCliO3HaBATh NPOABIICHUE 3aKOHOB I'COMETPUN B HCKYCCTBC

6.23

IIpuMeHATh IMONYy4YEHHBbIE 3HAHWS HA NPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTYyallUd U IPUMEHATh U3YYEHHBIE IOHATHS B IPOLIECCE MOUCKA pElICHUs
MaTeMaTU4ecKd CHOPMYJIUPOBAHHON MPOOIEMbI, MOJEIUPOBATh pEalibHbIE
CUTyallUd Ha s3bIKE T'€OMETPUU, MCCIEN0BaTh IIOCTPOCHHBIE MOJIEIHU C
MCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHM M TeopeM, ammapara anredpsl,
pelars MpakTUYECKUE 3a/1a4i, CBSI3aHHBIE C HAXO0XKACHUEM F€OMETPUYECKUX
BEJINYUH

Tabmuma 11.3

[Tposepsiembie ameMeHThI coaepkanus (11 kmacc)

Kon

HpOBCpHCMHﬁ 9JICMCHT COACPKAHUA

Yucna ¥ BEIYUCICHUS

1.1

HaTypaJ'IBHBIe M LOCIbIC YHCIIa. HpI/I3HaKI/I JACITIMMOCTH LCIIBIX YHUCEI




1.2

CreneHb C paliMoOHaIBHBIM TTOKa3aTesneM. CBOWCTBA CTEIICHU

1.3 Jlorapudm yucna. [lecaTuunbie 1 HATYypaJIbHBIC JTOTapU(BMBI
2 VYpaBHEHUS 1 HEpABEHCTBA
2.1 [IpeobpazoBanue BEIpAKEHUIA, COAECPIKAIIMX JIOTAPU(HMBI
29 [Ipeobpa3oBaHue  BbIpa)KEHUM, COJEp)KALIMX CTENEHM C  PALKUOHAIBHBIM
) IIOKa3aTeneM
2.3 [IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 ITokazarenbHbIC ypaBHEHHUSI U1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUS] U HEPABEHCTBA
26 CucreMbl INHENHBIX ypaBHEHUN. Pelienne NpuKiaaHbIX 3a/1a4 ¢ IOMOLIbIO CUCTEMBI
' JIMHENHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB
o [IpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3a7a4
' W 3aJ1a4 U3 pa3iMyHbIX o01acTell HAayKH U peasibHOM KU3HU
3 @yHKIMU U TpaduKu
Oynknus. [lepuonnyeckne ¢GyHkuuu. [IpoMEXYTKH MOHOTOHHOCTH (DYHKITHH.
3.1 Makcumymbl 1 MUHUMYMBI (yHKIuM. HauOosnplnee M HauMeHbIlee 3Hau€HHE
(GYHKIIMHM Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
33 [TokazarenpHas u norapudmuueckas pyHKINUH, UX CBOICTBA U rpaduKu
34 Ucnonb3oBanue rpadukoB GyHKUINN Ui pellIEHUs] ypaBHEHUI U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpapukoB (GyHKUMH Ui HCCIEIOBaHMS  IPOLIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HHUKAIOT IPHU pPELIEHUH 3aJad M3 APYTrux y4eOHBIX
IIPEIMETOB U PEATIBHOM KU3HU
4 Hauvana maremMaTnyeckoro aHaamsa
4.1 HenpepoiBable pyHKIIMU. MeTO] MHTEPBAJIOB AJIsl PEIICHUs] HEPABEeHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuit 1 GU3NUECKHii CMBICI TPOU3BOIHOM
43 [IpousBoaHbie smeMeHTapHBIX (QyHKIMA. DPOpMyNIBl HAaXOXKJIEHHUS MPOU3BOAHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHre MPOU3BOJHOM K UCCIEJOBAaHUIO (YHKIMI Ha MOHOTOHHOCTb U
4.4 3KCTpeMyMbl. HaxoxxieHre HauboJIbIIero 1 HaUMEHBIIEro 3HaYeHUs (PyHKIMH Ha
OTpe3Ke
45 [IpumeHeHne Npou3BOIHON IS HAXO0XKJIEHUS HAWTyUlIEr0 PELIEHHs] B IPUKIIATHBIX

3aj1a4ax, JUIA OINpEACNEHHs CKOPOCTH IIpoliecca, 3aJaHHOTO (GOpMyIod WiIu




rpagukoM

4.6

[TepBooOpaznasi. Tabnuia mepBoOOPa3HBIX

4.7

WHTerpai, ero reoMeTpuiecKuii 1 GuU3NUeCKUil CMBICI. BhrunciaeHue naTerpaia mo
dopmyne Hetorona - JleitOnua

Teopust BEpOATHOCTEHN U CTATUCTUKA

5.1

YuciioBble XapaKTEPUCTHUKU CIy4alHBIX BEJIWYMH: MAaT€MaTHUYECKOE OXHUIAHUE,
JUCIIEPCUS U CTAHAAPTHOE OTKJIOHEHHE. [Ipumepsl npuMeHeHuss MaTeMaTH4eCKOro
0’KMJIaHMsI, B TOM YHCJIE B 33/a4ax W3 IOBCEIHEBHOW >XM3HU. Maremarnueckoe
OXHJaHWE OMHAPHOW CITydallHOW BEeTWMYMHBI. MaTeMaTHudecKoe OKUIAaHUE CYMMBbI
CIIy4alHbIX BEJIMYMH. MaTemMaTH4ecKoe OXUIAHUE U JTUCIIEPCUsS TEOMETPUUECKOIrO
¥ OMHOMHUAJIBHOTO pacIpeaeIeHHH

5.2

3akoH OOJBIIMX YHUCET U €ro posib B HayKe, mpupone U oluiectBe. BriOopouHbIil
METO/ UCCIIE0BAaHUI

5.3

[Ipumepsl  HENPEPHIBHBIX  CIy4YalHbIX BenW4MH. [loHSATHE O IUIOTHOCTH
pacnpenenenus. 3agaun, IpUBOISIINE K HOpMaJIbHOMY pactipeaeneHuto. [lonstue o
HOPMaJIBHOM pacrpeaeeHun

I'eomeTpus

6.1

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yrolue HUINHAPUIECKONH TTOBEPXHOCTH, OCh
[WIHHIPAYECKON MoBepXHOCTH. L[WummHap: OoCHOBaHWS W OOKOBas MOBEPXHOCTH,
o0pa3yro1as U ocb, IIOaAb OOKOBOW U MOJTHON MOBEPXHOCTH

6.2

Konuyeckas moBepxHOCTb, 00pa3yrolne KOHMYECKOH MOBEPXHOCTH, OCh M BEPIIIMHA
KOHMYECKOW ToBepXxHOCTH. KoHyc: ocHOBaHME M BepIIMHA, 00pa3yrolias U OCh,
wionaab OOKOBOM M TMOIHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyrolue u
BbICOTA, OCHOBAaHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: 1ueHTp, paanyc, AMaMeTp, IUIOMIalb TOBEPXHOCTH cepbl. BzaumHoe
pacnojioxkeHue cepbl M IIOCKOCTH, KacaTelbHasl IIOCKOCTh K cdepe, IIoIaab

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. Pa3BepTKa OUIMHAPA U KOHYCa

6.5

KoMOunanuu Tten BpaimieHUss U MHOTOTPAHHUKOB. MHOTOTpaHHHK, ONHCAHHBIN
okoJio cepsl, chepa, BircaHHAsT B MHOTOTPAHHUK, WU TEJIO BPAIICHUS

6.6

[Tonsitue 06 obbeme. OCHOBHBIE CBOICTBA 00BeMOB Ten. Teopema 00 oObeme
IPSMOYTOJIBHOTO Mapajiesienunesa u cieacTBus u3 Hee. O0beM HUIMHAPA, KOHYCA.
O6beM mapa U miIomaas chepobl

6.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOMICHUS MEXTY TUIOIIAIIMU TTIOBEPXHOCTEH,
00beMaMu MOAOOHBIX Tel

6.8

Cevenuss nwiMHApa (mapajieNbHO M TEPHeHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapasuienbHOE OCHOBAHMIO U IIPOXOJAIIEe Yepe3 BEPIINHY), CEUEHHUs I1apa

6.9

BeKTOp Ha IIJIOCKOCTH W B IPOCTPAHCTBE. CrnoxxeHne W BBEIYUTAHHC BCKTOPOB.
YMHOXKEHHE BCKTOpa Ha YUCIIO. Paznoxenue BCKTOpa 1O TPEM HCKOMILIAHAPHBIM




BekTopaM. [IpaBuio napamrenenunena. Penienue 3agad, CBA3aHHBIX ¢ IPUMEHECHUEM
IIpaBUJI IEUCTBUI C BEKTOPAMHU

6.10

[IpssMmoyrosibHast cucTeMa KOOpPAWMHAT B mpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreliiue 3amauym B KOOpJAMHATaxXx. Yroa Mexay Bekropamu. CKalasipHOe
MPOU3BEJICHNE BEKTOPOB. BhIUMCIEHUE YIIIOB MEXAY MPSMBIMHU U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METO/I IPH PEIICHUU T€OMETPUYECKUX 3a/1a4

111.11. [Inst nmpoBeaeHHsl €IMHOTO TOCYIapCTBEHHOIO dK3aMEHa 110 MaTeMaTHke (naiee -
EI'D mo mareMaTuke) HCIONB3YeTCs TepeueHb (KoaupukaTop) MpoOBEpsSEeMbIX TPEOOBaHHN K
pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl CPEHETO 00IIEro 00pa3oBaHUs
U DJIEMEHTOB cojiepkanus. [Ipu nposenennn EI'D no MaTtemarnke 6a30BOro ypoBHS U3 IEPEUHS
(komupukaTopa) BEIOUPAIOTCS TO3UIMH, COOTBETCTBYIOIIHE (hemepanbHoi pabodeil mporpamme
1o MaTemMaTuke (0a30BbIN yPOBEHB)

Tabmuua 11.4

[IpoBepsiembie Ha EI'D mo maremaTnke TpeGoBaHUs

K pe3y/bTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMbl

cpenHero ooIero oopa3oBaHMs

Kon
MIPOBEPSIEMOTO
TpeboBaHUs

[TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM PE3yJbTaTaM OCBOCHHUS OCHOBHOM
00pazoBarebHON MPOrpaMMbl CpeaHET0 001Iero 00pa3oBaHus

1

Brnanenue MmeronaMu 10Ka3aTenbCTB, AITOPUTMAMU PELLICHUS 3a/1a4; YMEHHUE
dbopMynupoBaTh M OINEPUPOBATH MOHATHUSAMHU: ONpEIENCHHe, aKCHOMa,
TEeOpeMa, CIEJICTBUE, CBOWCTBO, NPHU3HAK, JOKA3aTENbCTBO, PAaBHOCUIIBHBIC
(GOpMYIMPOBKH; NPUMEHATHh HX; yMeHue (OopMyIHpoBaTh OOpaTHOE U
IIPOTUBOINOJIOKHOE YTBEP)KIEHUE, MPUBOAUTH NMPUMEPHI U KOHTPIPUMEPHI,
UCIIOJB30BaTh ~ METOJ ~ MAaTeMaTU4eCKOM  MHIYKIIWH; IIPOBOJIUTH
JI0Ka3aTeNbHbIE PACCyKICHHUS MPU PELICHUH 3a/1a4, OLEHUBATh JIOTUYECKYIO
IIPABWJIBHOCTh PACCYXICHUI; YMEHHUE ONIEPUPOBAThH IOHATUSMHU: MHOKECTBO,
MOJIMHOXKECTBO, ONEpallid HaJ MHOYKECTBAaMH; YMEHHE HCIIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN aImapar AJIs ONUCaHUs PEaJIbHBIX IIPOLECCOB U
SBJICHUM U TIPU PEUICHUH 33]a4, B TOM YHCIIE U3 IPYTHX YYEOHBIX IPEIMETOB;
yYMEHHUE ONepUpOBaTh MOHATUAMU: Ipad, CBA3HBIN rpad, AepeBo, LUK, Tpad
Ha TIUIOCKOCTH; YMEHHME 3aJaBaTb M OIUCHIBaTh TIpadbl pa3TU4YHBIMU
crocobamu; UCIONIb30BaTh rpadbl MpU pelIeHUu  3a1a4

YMeHue onepupoBaTh MOHATHAMH: HATYpajlbHOE YHCIO, LEN0E YHCIIO,
CTENeHb C LENbIM TOKa3aTelleM, KOpEeHb HaTypaJlbHOM CTENeHH, CTENeHb C
palMoOHaIbHBIM II0KAa3aTeNIeM, CTENEHb C JIEHCTBUTENBHBIM I10KA3aTelIEM,
jorapudm yucnia, CHHyC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOIO YHCIIA, OCTATOK
[0 MOJYJII0, PAallMOHAIBHOE YHCIIO, MUPPALMOHAIBHOE YHCIO, MHOXECTBA
HATypaJIbHbIX, LEJNBIX, PAllMOHANbHBIX, JEHCTBUTENBHBIX YHUCET; YMEHHE
UCTOJIb30BaTh MPHU3HAKH JAETUMOCTH, HAaWUMEHBIIUN OOIMIMH JenuTeNs |
HauMeHblIee oOllee KpaTHoe, alropuT™M EBkimaa npu pemeHuu 3ajad;
3HAKOMCTBO C Pa3JIM4HBIMH MTO3ULMOHHBIMU CUCTEMAMM CUHUCIICHUS; YMEHHE
BBIMIOJHATh BBIUMCICHHE 3HAYEHUH M TNpeoOpa3oBaHUs BBIPAXKEHHUH CO
CTENEHsAMH U Jorapugmamu, mnpeoOpa3oBaHusi JpoOHO-pallMOHAIBHBIX




BBID@)KEHUI; yMEHHE ONEepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTD,
apudMeTHUecKass TPOTPeccusi, reOMEeTpuYecKas Iporpeccus, O0eCKOHEYHO
yObIBaroas reoMeTpuyecKas porpeccus; yMEHHe 3a7aBaTh
MOCJIEIOBATEIbHOCTHA, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONEepUpPOBaTh MOHATUAMU: KOMIUIEKCHOE YHCIIO, COIPSKEHHbIE
KOMIUICKCHBIE YHCJIa, MOJYJIb M apryMeHT KOMIUIEKCHOTO 4Hcia, ¢Gopma
3allUCH KOMIUIEKCHBIX 4YHCel (reoMeTpuuecKasi, TPUrOHOMETpHUUecKas W
anreOpanyeckas); yMETb MPOU3BOAUTH apu(MeTHUeCKue IeHCTBUS C
KOMIUIEKCHBIMH ~ 4YHCJIaMH;  HPUBOAWUTH  IPUMEPHl  HCIOJIb30BaHUSA
KOMIUIEKCHBIX YMCEJ; ONEpUPOBATH MOHATHAMU: Marpuua 2 X 2 u 3 x 3,
OIpe/IeUTENb MaTPULIbl, FEOMETPUUECKUI CMBICIT OIIpEAeIINTENs

YMeHue OonepupoBaTh IOHATHUSMH: pPallMOHANBHBIC, HPpPAIlMOHAIBHEIC,
NOKa3aTeJbHbIC, CTENEHHbIE, JIOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHHSI U HEPABEHCTBA, UX CUCTEMbI, YMCHHUE ONEPHPOBATH MOHATUSIMHU:
TOXKIECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE, HEPaBEHCTBO,
cUcTeMa YpaBHEHUI U HEPABEHCTB, PABHOCUJIBHOCTh YPABHCHHIA, HCPABCHCTB
U CHCTEM; YMEHHUE pPelIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO
pa3IMYHBIX MPHEMOB; peEIIaTh ypPaBHCHHUS, HEPAaBEHCTBA M CUCTEMBI C
napamMeTpoM; MPUMEHSTh ypaBHEHHUSI, HEPABEHCTBA, UX CHCTEMBI JJIS1 PEIICHUS
MaTeMaTHYECKUX 3a/a4 U 3a/1a4 U3 pa3IMyHbIX 00JIACTCH HAYKU U peallbHOU
KU3HU

YMeHue omnepupoBaTh HOHSTUAMM: (PYHKLUMS, YETHOCTh (yHKIUH,
HNEPUOJIMYHOCTh  (YHKLUHU, OrPAHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTb
byHKIMHU, SKCTpeMyM (QYHKIUH, HauOoJblIee W HauMEHbIIee 3HAYCHUS
GyHKLIMU Ha NPOMEXKYTKE, HemnpepbiBHAsA (DYHKIUSA, aCHMOTOTHI Ipaduka
GyHKIIMKM, TepBas U BTOpas MPOU3BOJHAS (PYHKIMHM, T€OMETPUUYECKUI U
¢u3nyeckuif  CMbBICT  MPOM3BOAHOM, TMepBOoOOpa3Hasi, ONpeAeTICHHBIN
UHTETpall; yYMEHHE HaxOIUThb AacCUMNTOTHl rpaduka QYHKIMH;, YMEHHE
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IPOU3BEACHMSI, YACTHOTO M KOMIIO3UIUU
GyHKIMI, HAXOUTh YpaBHEHHE KacaTelbHOW K rpaduky QyHKIUU; yMEHUE
HaXOJUTh NPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLUUH; YMEHHE MCII0JIb30BaTh
MIPOM3BOJHYIO JJIsl HUCCienoBaHUs (YHKUUH, HaXOAUTb HauOOJbLIME MU
HalMEHbIIME 3HAaYeHUs (YHKIMHA; CTPOUTh TpapUKM MHOTOUJICHOB C
UCIOJIb30BaHUEM  ammapaTta MaTeMaTU4YecKOro aHalu3a; I[PUMEHSTbH
IIPOU3BOIHYIO JUIsl HAXOKICHWSI HAWTYYILEro PEIEHUs B IPUKIIAHBIX, B TOM
YHUCJIE€ COLMAJIbHO-IKOHOMUYECKUX M (U3MUECKHUX 3a7ayax; HaxOIUTh
IUIOIAAM U 00bEeMBI (DUTYp € MOMOIIBI0 MHTErpasia; MPUBOAUTH NMPUMEPHI
MaTeMaTHUYeCKOro MOJEIMPOBAHUS C MOMOUIbI0  AUPPEepeHInaTbHBIX
YPaBHEHUNU

YMeHue onepupoBaTh MOHATUSAMHU: Tpapuk (yHKIMH, oOpaTHas (QyHKUuS,
KOMIO3UIMS (DYHKUMNA, JuHEHHas QYHKUMS, KBaapaThuyHas (QYyHKIMS,
pauvoHanmbHass (YHKIMSA, CTENeHHas (YHKUUS, TPUTOHOMETPUUYECKHE
¢byHKIIMM, OOpaTHbIE TPUTOHOMETpHUYecKHe (yHKIUHU, TOKa3aTeslbHas U
jgorapupmuueckas (QYHKLIHUH; YMEHHE CTPOUTh TpadUKU H3yUYEHHBIX
GyHKIMH, BBIIOTHATH NpeoOdpa3oBaHus rpadukoB (YHKIUHN, UCIIOIB30BAThH
rpaduKy Ui U3y4eHUs MPOLECCOB U 3aBUCUMOCTEH, IPH PELIeHUH 3aa4 U3
Ipyrux Yy4eOHBIX TNpEeAMETOB U 3aJad M3 peabHOM KU3HH; BBIPAXKATh
dopMynaMu 3aBUCUMOCTH MEXIy BEITHYMHAMH; HMCIIOJIB30BaTh CBOICTBAa U
rpadpuxku  (QyHKIUN IS pelleHds YpaBHEHHMM, HEpPaBEHCTB U 3aJady C




napaMmeTrpamu; H300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOYKECTBa
pELIEHNUI YpPaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue peraTh TEKCTOBBIE 3a/1a4H Pa3HbIX THIIOB (B TOM YKCJIE HA IPOLIEHTHI,
JIOJIX ¥ 4acTH, Ha JBIKEHUE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH,
3a7ayd M3 OO0JIACTH YINpaBJICHUS JIMYHBIMM W CEMEHHBIMH (HHAHCAMH);
COCTaBJIATH BBIPAKEHUS, YPABHEHHU S, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3aJ1auu, UCCIIEI0BATh MOJYYECHHOE PEIICHHE M OLIEHUBATh MPaBIOIOA00HOCTD
pe3yJbTaTOB; YMEHHE MOJEIMPOBATh pPEAJbHbIE CHUTYallUM Ha S3bIKE
MAaTE€MaTUKH; COCTAaBJIATh BBIPAXKCHUS, YpPAaBHEHMS, HEPABEHCTBA U HX
CHCTEMBI [0 YCIOBHIO 3a1a4M, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAaHUEM ammapara ajireOpbl, HHTEPIPETUPOBATh HOTYYCHHBIN
pe3yabTar

YMeHue onepupoBaTh MOHATUSAMH: cpeiHee apupMeTHyeckoe, MeJuaHa,
HauOoJbIllee M HAaWMEHbIIEE 3HAYEHUS, pa3Max, JUCIEpPCHUs, CTaHIApTHOE
OTKJIOHEHHE 4YMCJIOBOrO Habopa; yMEHHME MW3BJIEKAaTh, WHTEPIPETHUPOBATH
uH(poOpMaLMIo, NPEICTABICHHYI0 B Ta0NMIaX, Ha AMAarpaMmax, rpaQukax,
OTPaKAIOIIYI0 CBOWCTBA pPEAIbHBIX MPOLIECCOB U SIBICHUN; NMPEICTABIAThH
uH(pOpMaLlMI0O C TOMOLIBIO  TabMUI U JAMarpaMM;  HUCCIIENOBaTh
CTaTUCTHUYECKUE IaHHBIE, B TOM YHCJIE C IPUMEHEHUEM IpaUUeCcKX METOI0B
1 AJIEKTPOHHBIX CPEJCTB; Ipa)UUECKU UCCIIE0BATh COBMECTHbIE HAOIIOICHUS
C MOMOUIBIO TMarpaMM pacceuBaHMs U JIMHEHHON perpeccun

VYMeHue onepupoBaTh MOHATUAMU: CIyYalHBIN ONBIT U CIy4aiiHOE COOBITHE,
BEPOATHOCTb CIIY4allHOIO COOBITUSI; YMEHHE BBIYHUCIATH BEPOSTHOCTH C
UCIOJIb30BaHUEM I'papUUECKUX METO/OB; IPUMEHATHh (POPMYIIbI CIOXKEHUS U
YMHOXEHHUSI BEPOATHOCTEH, (OpMyNy TOJHOW BEPOSTHOCTH, (HOpMYILy
bepuyniau, xkomOuHaTopHble (BaKkThl U (GOPMYIIBI; OLIEHUBATh BEPOSTHOCTU
pealbHbIX COOBITUI; YMEHHE ONIEpUPOBATH MOHATHAMU: CIydaiiHasi BEIMUMHA,
pacipeneieHue BEPOSATHOCTEH, MAaTEMaTUYECKOE OKMIAHHUE, NUCIEpPCUs U
CTaH/IapTHOE OTKJIOHEHHE CITyJailHON BEIMYUHBL, QYHKIIMH pacipeiesieHus U
IIJIOTHOCTU PABHOMEPHOIO, ITOKA3aTEIBHOIO U HOPMAJILHOTO PACTIPEAEICHUN;
YMEHHUE HMCIOJIb30BaTh CBOMCTBA M3YYECHHBIX PACIPEACIICHUN U1 pelIeHUs
3ajjay; 3HAKOMCTBO C TMIOHATHUAMHU: 3aKOH OOJBIIMX YHUCEN, METO/bI
BbIOOPOYHBIX HCCIIEJJOBAHUM; yMEHUE MPHUBOJIUTH MPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHMCET B NMPHUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHUE
ONEpPUPOBATh MOHATHUSAMU: COYETAHHE, NEPECTAHOBKA, YUCIO COYETAHHM,
YHCII0 MepecTaHOBOK; OMHOM HpI0TOHA; yMEHHE IPUMEHATh KOMOMHATOPHBIE
GakTbl M pacCyKIEHHs /s pelIeHus 3aJlad; OLEHUBATh BEPOSITHOCTH
pearbHBIX  COOBITHH;  COCTaBJIATH  BEPOATHOCTHYIO  MOJEIb  H
WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBath NOHATHUAME: TOUYKA, MIPsiMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTpEe30K, JIy4, BEIMYMHA YIJa, IUIOCKMM yroJ, JABYIPAaHHBIA Yrod,
TPEXIPaHHBIM  yrojl, CKpELIMBAIOLIUECs TMpsAMble, NapauIeIbHOCTh U
NEPIEHIUKYJIAPHOCTD MPSMBIX U IUIOCKOCTEM, Yrol MEXAYy NMPSMBIMU, YTOJ
MEXy MPSMOUM U TIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXIY MNPSAMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMU; YMEHUE UCIOIb30BaTh MPU PELICHUH 3a/1a4 U3yUeHHbIE (haKThl
U TeopeMbl IUIAHUMETPUM; YMEHHE OILIGHHWBAaThb pa3Mepbl OOBEKTOB
OKPYXKAloIIero MHpa; CTPOUTh MaTeMAaTUYECKUE MOJIEIN C IOMOIIBIO




TCOMETPHUICCKUX MMOHATHH H BCJIIMYMH, pCIIaTb CBA3aHHBIC C HHUMHU
MPAKTUYCCKUC 3aJa4r
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YMeHue onepupoBaTh MOHATHAMHU: IUIOIAAb (UTYpHI, 00BeM (urypsl,
MHOTOTPaHHHK, PaBUIBHBI MHOTOTPaHHUK, CEYCHHE MHOTOTPaHHHKA, KyO,
napajieNienune, npusMa, nupamuzaa, Gurypa m MOBEPXHOCTh BpaICHHS,
IWIMHADP, KOHYC, Imap, cdepa, Mmiomanb chepbl, IUIOMaab MOBEPXHOCTH
NUpaMUIbl, MPU3MBI, KOHYCa, LWJIMHIpA, 00beM Kyba, MpsSMOYrojlbHOTO
napaJulelenuIeaa, MMpaMuIbl, TPU3MBI, IWIMHAPA, KOHYCa, I1apa, pa3BepTKa
MOBEPXHOCTH, CEUEHHUs KOHyca M IMJIMHIApA, MapajuleJbHbIE OCH WIH
OCHOBaHMIO, CEUCHHME MIapa, IUIOCKOCTh, Kacaromascs cgepsl, LIINHIPA,
KOHyCa, yMEHHE CTPOMTh CEYCHHE MHOTOIpaHHHKA, H300paxarhb
MHOTOTPaHHHUKH, (PUTYpBI M TTOBEPXHOCTH BPAIICHHS, MX CEYCHHUS, B TOM
YHCcIe C TOMOIIBIO 3JEKTPOHHBIX CPEACTB; YMEHHE MPHUMEHSTh CBOMCTBA
TeOMETPUYECKUX (UTYp, CaMOCTOSATENHHO (HOPMYIUPOBATH OINPEICICHHUS
u3ydaeMmbIX (uryp, BBIIBUTATh THIIOTE3Bl O CBOWCTBAX M TpPU3HAKAX
reOMETPUYECKUX (HUryp, OOOCHOBBIBATH WIJIM OIpPOBEPraTh HX; yMEHHE
MPOBOJUTH KJIACCH(PHUKAIMIO (GUTYp 1O PA3TUYHBIM MPU3HAKAM, BBITIOIHSATH
HEOOXOIMMBIE JIOTIOTHUTENILHBIE TOCTPOCHUS
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YMeHue  omepupoBaTh ~ NOHATHUAMH:  JBHKEHHE B  MPOCTPAHCTBE,
MapajuIeNbHBIA TEPEHOC, CUMMETPUS Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOpPOT, mpeoOpa3zoBaHue Mon00Us, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W TOMO00HBIC (DUTYpPH, B TOM 4YHCIIE B TPHUPOJIE,
UCKYCCTBE, apXUTEKTYpE; HUCIOJIb30BaTh I'EOMETPUYCCKHE OTHOUICHHUS IPH
pelleHnr 3a7ad; HaXOJUTh TEOMETPUYECKHE BEIWYMHBI (UIMHA, YTOJ,
IUIOINA/b, 00bEM) NIPU PEIICHUH 3a7a4 U3 JAPYIHX YUYEOHBIX MPEAMETOB U U3
peATbHOH KM3HH, YMEHHE BBIYHCIIATH TE€OMETPUUYCCKUE BEIMUUHBI (IJTMHA,
yroJ, MIOIaab, 00beM, IIIOMaah MMOBEPXHOCTH), HCIOIB3Ysl H3YUCHHbBIE
GopMyIIbI ¥ METOABI, B TOM YHUCIIC: ITUIONIAJ(b TIOBEPXHOCTH IHPAMHUIBI,
MPHU3MBI, KOHYCa, IMIUHAPA, MIomaab chepsl; 00beM Kyda, MpIMOYToJIbHOTO
napajuieNienune1a, MUPaMUJIbl, TPU3MBI, [IJIHHAPA, KOHYCA, IIapa; YMCHHE
HAXOJHUTh OTHOIIEHHE 00bEMOB MOJOOHBIX QUTYD
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YMeHHe OomnepupoBarh MOHATHAMU: IPSAMOYIOJIbHAs CUCTEMa KOOpPIMHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPIHMHATBI BEKTOpA, CymMMa BEKTOPOB,
IPOM3BECHUE BEKTOpa Ha YUCIIO, Pa3JIokKEeHHEe BEKTOpa [0 0a3ucy, CKaIsipHOe
IIPOU3BEJICHNE, BEKTOPHOE IPOU3BEIAECHUE, YIOJl MKy BEKTOPaMH; YMEHHUE
UCIIOJIB30BaTh BEKTOPHBIM M  KOOPAWHATHBIM METON M  pelIeHUs
reOMEeTPUUECKUX 3ajay U 3ajau APYrux y4eOHbIX IPEeIMETOB

13

YMeHue BpIOMpATh MOAXOJAIIMI METON JJIs PeLIeHHs 33Jayd; TOHUMaHue
3HAYMMOCTH MAaTEeMAaTUKU B U3YYEHUM TPHUPOJIHBIX U OOIECTBEHHBIX
IIPOLECCOB M SBICHHUM; YMEHHE pAaclO3HABAaTh IPOSBICHHE 3aKOHOB
MaTE€MaTUKUd B HCKYCCTBE, YMEHHME INMPUBOAUTH NPUMEPBl MATEMaTHYECKUX
OTKPBITHI POCCUICKON M MUPOBOW MaTeMaTHYECKOW HAYKH

Tabmnuua 11.5

IlepeueHs 351eMEHTOB coAepKaHMsl, TpoBepsieMbIX HAa EI'D
10 MaTeMaTHKe




Kon

[IpoBepsieMblIil AIEMEHT COJIEPHKAHUS

1 Yucina u BBIYUCICHUS
1.1 HatypanbeHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel
1.2 Panmonanbupie  uncna. OOBIKHOBEHHbIE M JECATHYHBIE JPOOH, TPOLIEHTHI,
OCCKOHEYHBIC MTEPUONMUCCKHUE IPOOH
1.3 Apudmerndeckuii KopeHb HaTypaJbHOUW cTeneHu. [[efcTBus ¢ apudpMeTHIeCKUMHU
KOPHSIMUM HaTypaJlbHON CTENEHU
1.4 Crenens ¢ uenbiM nmokaszaresneM. CTeneHs ¢ palioHalbHbIM Noka3zareneM. CBoHCTBa
CTETEeHH
1.5 CuHyC, KOCHMHYC W TaHT€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnanHble U HATYpAIbHBIC JTOTapHUPMBI
1.7 HelictButenpHble unciaa. Apu]MmeTHdecKkue omepaluuu ¢ JACUCTBUTEIbHBIMU
yrcnamu. [IpuGnmkeHHble BHIYUCICHUS, TIPaBUIIa OKPYTIICHUS, IPUKHJIKA U OL[EHKa
pe3yJibTaTa BEIYMCIECHU
1.8 [IpeoOpazoBanue BhIpaKeHUN
1.9 KommuiekcHbie uncna
2 YpaBHeHUS 1 HEPaBEHCTBA
2.1 [lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaunroHanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHUS
24 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS
2.5 Ienbie 1 1poOHO-palIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIie 1 TOTapuPMHUUECKUE HEPABEHCTBRA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucTemsbl 1 COBOKYITHOCTH YPaBHEHUW W HEPABEHCTB
2.10 | YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C IapaMeTpaMHU
2.11 |Marpuua cuctemsl JMHEWHBIX ypaBHEHUN. ONpeaenTenb MaTpHULIbI
3 OyHKIHH U TpaduKu
3.1 OynHkus, crnocodbl 3amanus ¢yHkuuu. I'paduk (ynxmnuu. B3aumuo obOparHble

¢byukun. YetHole u HedeTHble pyHkunu. [lepuoanueckue pyHKIun




3.2 O6nactp ompeAeneHusi W MHOXKECTBO 3HaueHWd (ynakmuu. Hymm dyHKUINA.
[IpoMeXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITUH.
MakcuMymbl U MUHUMYMBI GyHKIUU. HauOomnblliee M HauMeHblee 3HAUYCHUE
(GyHKINU Ha TPOMEKYTKE

3.3 CrenenHasi QyHKIHS C HATYPaAJILHBIM U LIEJIBIM TIOKa3aTeneM. Ee cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOPHS N-0i CTETICHU

34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKu

35 [TokazarenbHas u norapupmudeckas GyHKINUU, UX CBOHCTBA U rpaduku

3.6 Touku paspsiBa. AcuMnToTel rpadukoB ¢yHKuui. CBolicTBa  (YHKUHUH,
HENPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN

3.8 Apudmerndeckasi U reoMmeTpuueckas nporpeccuu. opmyna ciI0XKHBIX TPOICHTOB

4 Hauana marematnyeckoro aHammsa

4.1 [TpousBoanas ¢pyukiuu. [Ipon3BoiHbIE F1€MEHTAPHBIX (PYHKITHIA

4.2 [lpumeHeHHe TPOM3BOMHOW K WCCIECAOBAHUIO (QYHKIMH HAa MOHOTOHHOCTh H
9KcTpeMyMbl. HaxoskaeHue HanbOoNblIero 1 HaMMEHBIIET0 3HAaYeHUsT (PYHKIMH Ha
OTpe3Ke

4.3 [TepBooOpa3znas. MuTerpan

5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMH. J{uarpammel Ditiepa - Benna
5.2 Jloruka

6 BeposiTHOCTB U cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTHKA

6.2 BepostHOCTB

6.3 KomOunaTtopuka

7 I'eomerpus

7.1 durypsl Ha IIIOCKOCTH

7.2 [Tpstmble ¥ TNIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpanHuKu

7.4 Tena v MOBEpXHOCTH BPALLEHUS

7.5 KoopanHatse! 1 BEKTOPBI
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