112. depepanbHaa paboyas nporpamma no y4yebGHOMYy npeameTty
"MaTtemaTtuka" (yrny6neHHbIN YPOBEHb).

112.1. denepanbHas pabovas mnporpamMma mo y4yeOHoMy mpenmery "MatemaTtuka'
(yriyOneHHBI ypOBEHb) (Jlajiee COOTBETCTBEHHO - MPOrpaMMa 0 MaTeMaTHKe, MaTeMaTHKa)
BKJIIOYAET TOSCHUTEIBHYIO 3aIllUCKy, CoOJepXaHue OOydueHHs, IUTAHUPYEMbIE pe3yJIbTaThl
OCBOEHUS TPOrPaMMBbI 110 MaTeMaTHKe.

112.2. TosicHuTeNnpHAs 3amKcKa OTpakaeT OOIIMe IeNU U 3a/1a4M U3YUYEHUS MaTeMaTHKH,
XapaKTePUCTUKY TCUXOJOTMYECKUX MPEANOCHUIOK K €€ M3YyYeHHUIO0 OOydarolUMUCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TaKKe MOJAXOAbI K OTOOpY COAEp)KaHUs, K OIpeleeHUI0
IJIJAHUPYEMBIX PE3YyJIbTaTOB U K CTPYKTYpE TEMATHYECKOTO IUIAHUPOBAHNUS.

112.3. Conepxanue oOydeHHMs] PACKpBIBACT COJACPIKATEIbHbIC JIMHHUH, KOTOPBIC
npeJIararoTes JUis 0053aTeIbHOTO M3YYCHUS B KaXIOM KJIacCe Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusl.

112.4. Ilmanupyemble pe3ysbTaTbl OCBOEHUS MPOrpaMMbl [0 MAaTEMaTHKE BKIFOYAIOT
JUYHOCTHBIE, METaIllpeIMETHbIE pPe3yJIbTaThl 32 BECh MEpPHOJA OOy4YeHHsS Ha YPOBHE CpPEIHEro
oOuiero oOpazoBaHus, a TaKXe IpPeIMETHbIE AOCTH)KEHHsS OOydarollerocs 3a KaKIbli Toj
o0y4eHusl.

112.5. NosscHUTenbHaaA 3anucka.

112.5.1. [IporpamMma mo MatemMaTHKe YIIyOJIE€HHOTO YPOBHS /I OOyJarOIINXCS Ha YPOBHE
cpenHero odmero obpaszoBanus pazpadborana Ha ocHope ®I'OC COO ¢ y4eToM COBpEMEHHBIX
MHPOBBIX TpPeOOBaHWM, NPEABSIBISIEMBIX K MaTeMaTHIeCKOMY OOpa3oBaHUWIO, W TPaJHIIHAN
poccuiickoro obpa3zoBanus. Peanuzaius mporpaMMbl M0 MaTeMaTUKe 0OECTIEYUBAET OBIAICHUE
KIJTFOUEBBIMH KOMTICTCHIIMSIMH, COCTABJISIFOIIIMMH OCHOBY JIJII CAMOPAa3BUTHS M HENPEPBIBHOTO
o0pa3oBaHUs, IEIOCTHOCTh OOIIEKYJIbTYpPHOTO, JUYHOCTHOTO M IO3HABATEIHHOTO DPA3BUTHS
JUYHOCTH 00YUaAIOIIUXCSI.

112.5.2. B nporpamMme 1o MaTeMaTUKE YUYTEHBI UJIEU U TMOJIOKEHUS KOHILIETINU Pa3BUTHUSA
MareMmatnueckoro obpazoBanus B Poccuiickoit deneparmu. MatemaTudeckoe o0Opa3oBaHUe
JNOJDKHO pemiaTth 3aJady oOecnedeHuss HeOOXOJMMOTO CTpaHe 4YuCia O0ydarouuxcs,
MaTeMaTH4ecKasi oIr0TOBKA KOTOPBIX OblIa OBl TOCTATOYHA JJIS MMPOJIODKEHHS 00pa30BaHUsI 110
pa3IMYHBIM  HalpaBJEHUsM, BKJIOUYas MPENoJaBaHHE MaTEMaTUKH, MaTeMaTUYeCKHe
uccaeaoBaHus, padboTy B cepe MHPOPMAIMOHHBIX TEXHOJIOTHI U IPYTHX, a TAKXKE 00eCredeHus
JUISE KaXXIO0ro OOYyYaroIlerocss BO3MOXKHOCTH JOCTH)KCHHUS MaTeMaTHYeCKOW MOATOTOBKH B
COOTBETCTBUU C HEOOXOAMMBIM eMy ypoBHEM. Ha perienue 3Tux 3aja4d HalesieHa nmporpaMmma 1o
MaTeMaTHKe YTIIyOJIEHHOTO YPOBHSI.

112.5.3. Heo6XxoaumMoCTh MaTeMaTHIeCKOU MOJITOTOBKU 00YCIIOBIEHA 00YCIOBICHO POCTOM
YHCiIa CeHUaTbHOCTEH, CBI3aHHBIX C HETOCPEACTBEHHBIM NIPUMEHEHHEM MaTeMaTHKH (B cdepe
SKOHOMHUKH, OHW3HECe, TEXHOJOTHYECKHX O001acTsIX, TyMaHuTapHbIX cdepax). KommuecTtBo
oOyyaromuxcs, JUIsi KOTOPbIX MaTeMaTHKa CTaHOBUTCS (YHIAMEHTOM O0pa3oBaHMA,
IUTAaHUPYIOMIMX 3aHUMAThCSl TBOPUYECKOM U HCCie10BaTeIbCKON paboTol B 00J1aCTH MaTeMaTUKH,
UHPOPMATUKH, (PU3UKH, SKOHOMHUKH U B IPYTHX 00JaCTAX, YBEIUUUBAETCS, B TOM YHCJIE C yYETOM
oOydaromuxcs, KoMy MaTeMaTHKa Hy>KHa Ul MCIIOJNb30BaHUS B MPO(deccusik, He CBSI3aHHBIX
HEIOCPEICTBEHHO C HEN.

112.5.4. TlpuknagHasi 3HAYMMOCTh MaTEeMaTUKH OOYCJIOBJIEHA TE€M, YTO €€ MPeAMETOM
SBISIOTCS  (DyHJAaMEHTAlIbHBIE CTPYKTYpbl HaIIET0 MHpa: MPOCTPAHCTBEHHbIE (OPMBI U



KOJINYECTBEHHBIE OTHOIICHUS, (DYHKIIMOHAJIbHBIE 3aBUCIMOCTH U KATETOPUU HEONPEIeICHHOCTH,
OT NPOCTEUIINX, YCBAaMBAEMBIX B HEIMOCPEICTBEHHOM OIBITE, IO JOCTATOYHO CIIOXKHBIX,
HEOOXOIUMBIX JJIi pa3BUTHs HAy4YHbIX M TEXHOJOTMYECKMX uJeil. be3 KOHKpeTHhIX
MaT€MAaTHYECKUX 3HAHMM 3aTPyJHEHO NMOHMMaHHWE IMPUHLHUIIOB YCTPOMCTBA M HMCIHOJIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCHpPUATHE W HMHTEPIpeTalus pa3HOOOpa3HOW COLMAIBHOM,
9KOHOMMYECKOM, MOIUTHYECKON nH(popMannu, Maaodd(eKTUBHA MOBCEIHEBHAs MpPaKTUYECKas
nesTeabHOCTh. Bo MHOrux cdepax npodeccHOHaIbHOW JesTeIbHOCTH TpeOyroTcs yMEHHUs
BBIMIOJHATh ~ PacyeTbl, COCTaBJIATh  AJNTOPUTMbI, MPUMEHATH  (OPMYINbI, TMPOBOJIUTH
TeOMETPUYECKUE H3MEPEeHUs M IOCTPOEHUs, 4YuTaTh, 0OpabaThiBaTh, HMHTEPIPETHPOBATH WU
MIpeICTaBIATh MH(OPMALIKIO B BUJIE TaOJIUL, JUarpaMM U rpadukoB, MTOHUMATh BEPOSITHOCTHBIN
XapakTep Cly4yailHbIX COOBITHIA.

112.5.5. OnHOBpeMeHHO ¢ pacuiupeHueM chep NPUMEHEHUs MaTeMaTHUKH B COBPEMEHHOM
o01iecTBe Bce 60s1ee BXKHBIM CTAHOBUTCS MaTEMAaTUUYECKUN CTUIIb MBIIUICHUS, TPOSBIISIOIIUNACS
B OIpe/IeNIEHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce nzyueHus MaTeMaTHKU B apceHas IPUEMOB
¥ METOJIOB MBIIUICHUS Y€JIOBEKa €CTECTBEHHBIM 00pa30oM BKIIOYAIOTCS MHAYKIUS U ACTYKIHA,
00001IeHNe W KOHKpEeTH3allus, aHalu3 W CHUHTEe3, Kilaccuukamuss W cucTeMaTH3anus,
abctparupoBanue M aHanorus. OOBEKTHl MaTeMaTHUECKUX YMO3AKIIOUEHUH, MpaBHia HX
KOHCTPYUPOBAHHUS PACKpPHIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHHUs1 (pOpMyJIHpOBaTh, 0OOCHOBBIBATh U JIOKA3bIBATh CYXXICHHS, TEM CaMbIM (OPMHPYIOT
JIOTUYECKUM CTWIb MbIIIEHUS. Benymas pois MpUHAJIEKUT MaTeMaTHKe B (OPMUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTBI MBIIIIEHUS U BOCIIMTAHUM YMEHHUI EHCTBOBATH 110 3aJaHHBIM
aJropuT™MaM, COBEpPILIEHCTBOBATh M3BECTHBIE U KOHCTPYHMpPOBATh HOBBIE. B mporecce pemeHus
3a]a4 - OCHOBBI JUIs OPTaHU3aIMK y4eOHOM AeATeNbHOCTH Ha YPOKAaX MaTEMAaTUKHU - Pa3BUBAIOTCS
TBOpYECKasl U MPUKJIaJHAsI CTOPOHBI MBIIIIJICHUS.

112.5.6. OGyyeHne MaTeMaTHKE JaeT BO3MOXHOCTh pa3BUBaTh Y 00yYalOMIUXCS TOUHYIO,
palMoHaIbHYI0 U MHOPMATUBHYIO pedb, yMEHHE OTOMpPAaTh Haubosee MOAXOSAIINE SA3bIKOBBIE,
CHUMBOJIMYECKHE, TpaUuecKue CpencTBa JUIs BBIPAKEHUS CYXKIEHHUM W HarJIAJHOTO HX
MIPEICTABIICHHUS.

112.5.7. Heo0XoaMMBIM KOMIIOHEHTOM OOILIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUH
SBIISIETCS 00Iee 3HAKOMCTBO C METOJAaMH TTO3HAHWS JCHCTBUTEIBHOCTH, IPEICTABICHHE O
npeaMeTe U METOJIe MAaTeMAaTUKHU, €ro OTIUYUAX OT METOJIOB €CTECTBEHHBIX M T'YMaHHUTapHBIX
HayK, 00 0COOCHHOCTSIX MMPUMEHEHHSI MATEMATHUKH ISl PEIICHUST HAYYHBIX U TPUKJIaIHBIX 3a/1a4.
MaremaTtiueckoe 00pa3oBaHHe BHOCUT CBOM BKJIaJl B (popMUpoBaHHe 001Iei KyIbTYphl YeOBEKa.

112.5.8. M3yyeHne MareMaTWKH CIOCOOCTBYET SCTETUYECKOMY BOCIHUTAHUIO YeEJIOBEKa,
IIOHMMAaHUIO  KpacoTbl M  HU3ALIECTBA MATEMATHYECKUX  PACCYXIAEHUW, BOCIPHUITHIO
reOMETPUUYECKUX POPM, YCBOCHHUIO HJIEU CUMMETPHUH.

112.5.9. TlpuoputetHpiMu wensiMu oOydeHus wmarematuke B 10 - 11 xmaccax Ha
yTayO0JIeHHOM YPOBHE MPOJIOJKAIOT OCTABATHCS:

dopmMHpoBaHHE  IIEHTPAJIbHBIX  MAaTEeMaTHUYECKUX  MOHATUH  (YMCIO,  BEIUYMHA,
reoMerpuueckas Qurypa, MepeMeHHas, BEpPOSITHOCTb, (QYHKIHUS, MNPOU3BOAHAS, WHTErpai),
o0ecreynBaroIuX MPEeMCTBEHHOCTh W TEPCHEKTHUBHOCTh MaTeMaTHYeCKOro o00pa3oBaHUs
00yJaromuxcs;

HOABCACHUC O6yanOHIPIXC}I Ha OOCTYIIHOM IJId HHUX YPOBHC K OCO3HAHUIO B3aUMOCBA3U
MaTEMAaTUKHU MW OKPYXaAromero Mupa, MOHUMAaHHUIO MAaTCMATHKU KaK YacTh 061116171 KYJBbTYPBI
YCJI0BCUYCCTBA,



pPa3BUTHE HHTCJUICKTYaJIbHBIX n TBOPYCCKUX CIIOCOOHOCTEH 06yanOH_II/IXCH,
MO3HaBaTeILHOMN AKTUBHOCTH, UCCIICIOBATCIIbCKHUX YMGHI/II\/’I, KPUTHYHOCTH MBIIIJICHUA, HHTEPECa
K U3YyYCHHUIO MAaTCMATUKU,

¢dbopMupoBaHHue (YHKIIMOHATHHOW MAaTeMaTHYECKOW IPaMOTHOCTH: YMEHHUS pacro3HaBaTh
MaTeMaTHYECKUE aCIIEKTHI B PEAIbHBIX KU3HEHHBIX CUTYaLUAX U IPU U3YUECHUHU JPYTUX yUEOHBIX
MIPEIMETOB, MPOSIBICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (HOpMyIHpoBaTh MX Ha S3bIKE
MaTE€MaTUKU U CO3/1aBaTh MAaTEMaTUYECKUE MOJECIIH, IIPUMEHATH OCBOCHHBIM MAaTeMaTU4ECKUN
ammapar Uil pelIeHUs NPAKTUKO-OPUEHTHPOBAHHBIX 3a/1ad, MHTEPIPETUPOBATh U OLICHUBATh
[IOJIyYEHHBIE PE3YJIbTaThI.

112.5.10. OcHOBHBIMU JIUHUSAMU coAepxkaHus MaTeMaTHku B 10 - 11 kiaccax yriry6ieHHOTO
ypoBHs sBisitorcs: "Uucna u Beiumcnenua”, "AunreOpa" ("AnreOpandeckue BbIpakeHUs'",
"VpaBHenuss u HepaBeHcTBa'), '"Hawama wmartematmueckoro anammsza"', "['‘eomerpus"
("Teomerpuueckue ¢urypel u ux cBoiicTBa", "M3mepeHue TreoMETpUUYECKUX BEIUYUH"),
"BepositTHocTe 1 cratuctuka'. JlaHHBIE JMHUKA pa3BUBAIOTCS MapaUIebHO, Kaxkaas B
COOTBETCTBUM C COOCTBEHHOH JOTMKOHM, OJIHAKO HE HE3aBUCHMO OJIHA OT APYroi, a B TECHOM
KOHTaKTe U B3aumonencTBuu. Kpome 3Toro, mx oObeAMHSIET JIOTWYECKas COCTaBJIAIOIIAs,
TPaJMLMOHHO TPUCYIIAs] MAaTeMaTUKE W IPOHU3BIBAIOIIAS BCE MaTEMaTHYECKHE KypChbl U
comepxatenpHbie  JuHUH. CdopmynupoBanHoe Bo DPI'OC COO TtpebGoanue '"ymeHue
OIIEpUPOBaTh MOHATUSAMU: OIPEAEICHUE, aKCUOMa, TEOpEMa, CIIEJCTBUE, CBOMCTBO, NPU3HAK,
JI0Ka3aTeNbCTBO, PAaBHOCUIIbHBIE (DOPMYIMPOBKH, yMeHHE (opMynupoBaTb oOOpaTHOE U
IIPOTUBOIOJIOXKHOE YTBEPKIEHUE, IPUBOAUTDH IPUMEPHI U KOHTPIIPUMEDPBHI, UCIIOIb30BaTh METO]
MaTeMaTH4eCKOW HHIYKUUHU, MPOBOJUTH JIOKa3aTelIbHbIE PACCYKICHHUS NMPH pEHIeHUH 3ajad,
OLIEHUBATh JIOTMYECKYIO MPAaBUIBHOCTh PACCYKACHUN" OTHOCHUTCS KO BCEM y4eOHBIM Kypcam, a
(hopMUpoBaHHME JOTMYECKHX YMEHUH paclpeiensercs Mo BCceM rojaM OOydeHHs Ha ypOBHE
CpeaHero oomiero oopa3oBaHusl.

112.5.11. B cootrBercTBuu ¢ ®I'OC COO maTeMaTuKa SIBISIETCS 00s3aTEIIBHBIM MTPEAMETOM
Ha JIaHHOM ypoBHE oOpa3oBaHus. Hacrosieit mporpaMMoii mo MmareMaTHKe MpeaycMaTpuBaeTcs
n3yueHue ydebHoro mpenMera "Maremartuka"' B pamMKax TpexX y4eOHBIX KypcoB: "Anrebpa u
Hayajga Maremaruueckoro aHanmmsa', "l'eomerpusa", "BepostHocTh W cTaTHCcTHKA'.
dopmMupoBaHUE JOTUYECKHX YMEHUI OCYIIECTBIISETCS Ha MPOTSHXKEHUHU BCEX JIET O0y4YeHHUs Ha
YpOBHE cpeqHero oluiero o0pa3oBaHus, a HIEMEHTHI JJOTMKH BKIIIOYAIOTCS B COJIEp)KaHHE BCEX
Ha3BaHHBIX BBIIIE YYEOHBIX KypCOB.

112.5.12. Obuiee yrciao 4acoB, peKOMEHJOBAHHBIX JIJIsl U3yUeHUsI MaTeMaTUKy, - 544 yaca:
B 10 xmacce - 272 gaca (8 gacoB B Heneno), B 11 kitacce - 272 gaca (8 4acoB B HEJENIO).

112.5.12.1. Bo3MOXHa KOPpPEKTHpPOBKa OOIIEr0 YHCIIAa 4YacoB, PEKOMEHJIOBAHHBIX JUIS
W3Yy4YeHMsI MpeIMeTa, ¢ YYETOM HHAMBHIyaJIbHOTO IM0AX0/a 00pa30BaTeIbHBIX OpraHu3aluil K
yIIIyOJIeHHOMY HM3YYEHHUIO MAaTeMaTUKH, B PaMKax COOJIOJCHUS MMTHEHMYECKUX HOPMAaTHBOB K
HEeJIeTbHOM 00pa30oBaTeIbHOM HArpy3Ke.

112.6. NnaHupyemble pe3ynbTaTbl OCBOEHUA NPOrpaMmmMbl N0 MaTeMaTUKe Ha
ypOBHe cpefHero obuiero oopasoBaHus.

112.6.1. B pe3ynbrare nu3ydeHus MaTeMaTUKU Ha YPOBHE CPEHET0 O0IIero o0pa3oBaHus y
oOyuarorierocst OynyT c(hOpMHUPOBAHBI CIEIYIOIINE JTNYHOCTHBIE PE3YIIbTATHI:

1) rpax/1aHCKOrO BOCIIUTAHUS:

C(bOpMI/IpOBaHHOCTB Fpaﬂ(ﬂaHCKOﬁ MNO3UIINH 06yqa101ueroc;1 KaKk aKTHUBHOIo H



OTBETCTBEHHOT'0 YJIEHa POCCHUICKOro OOIIECTBA, MPEJICTaBIEHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJIECHUH, NpPOLEAYyp TpakIaHCKOro oOIecTBa
(BBIOODBI, OMPOCHI M JPYroe), yMEHHE B3aUMOAEWCTBOBATH C COLUAIBHBIMA HHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMHU U Ha3HAUYCHUEM;

2) MaTpUOTUYCCKOT'O BOCIIUTAHUA:

c(OPMHUPOBAHHOCTh POCCUMCKON IPpa)KAAHCKOW MIEHTHYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILLEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILLIEHUE K JOCTHUKEHUSIM POCCUHUCKUX
MAaTEMAaTUKOB U POCCHUMCKONW MAaTeMaTUYECKON WIKOJbI, MCIOJIb30BAHUE ATUX JOCTHKEHUU B
JIpYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAaHWE  JYXOBHBIX IIEHHOCTEH  poccHiickoro  Hapoaa, Cc(hHOpPMHUPOBAHHOCTh
HPaBCTBCHHOT'O CO3HAHUSA, STUYCCKOT'O MOBCACHHUA, CBA3AHHOIO C MPAKTUYCCKUM NPUMCHCHUCM
JOCTHXKEHUH HAayKd W JAESITeTbHOCTHIO YYEHOTrO, OCO3HAaHWE JIMYHOTO BKJIaJla B TMOCTPOCHHUE
YCTOMYHUBOTO OYAYIIEro;

4) 9CTCTUYCCKOI'O BOCIIMTAHHA:

9CTETUYCCKOC OTHOIICHHUE K MHUPY, BKIIIOYAA 9CTCTUKY MAaTCMATUUCCKUX 3aKOHOMepHOCTeI>'I,
O6’bCKTOB, 3aaad, peIHCHI/Iﬁ, paccyxcz[eHMﬁ, BOCIIPpUUMYUBOCTE K MATCMATUYCCKUM A4CIICKTaM
Pa3IMYHBIX BUAOB UCKYCCTBA,

5) ¢hu3HYECKOTO BOCTIUTAHUS:

c(OpPMHUPOBAHHOCTh YMEHHS IPUMEHITh MaTEMaTHUECKUE 3HAHUSI B MHTEPECax 310pOBOTO
u Oe3omacHOro o0Opas3a *W3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAaHHBIN PEKUM 3aHATHH U OTAbIXa, peryispHas Quandeckas akTUBHOCTbD),
(u3nvecKoe COBEPUICHCTBOBAHNE TP 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM JI€ATENbHOCTBIO;

6) TpyIOBOTO BOCIIUTAHUS:

TOTOBHOCTb K TPYJly, OCO3HAHUE IIEHHOCTU TPYAOIIO0Us, UHTEpEeC K Pa3IU4HbIM cepam
npoeccrnoHaIbHOM JEesSTeNIbHOCTH, CBA3aHHBIM C MaTeMAaTUKOW M €€ MPUIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymeld mnpodeccun U pealn30BBIBATE COOCTBEHHBIE
KU3HEHHBIE IUIaHbl, TOTOBHOCTb M CHOCOOHOCTH K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
camM000pa30BaHUI0 Ha MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHUX 3a]]a4 MaTeMaTH4YeCKON HalpaBJIE€HHOCTH;

7) PKOJOTUYECKOTO BOCITUTAHHUS

c(hOPMHUPOBAHHOCTh IKOJOTHYECKON KYyJIbTYphl, TIOHMMAaHUE BIMSHHUS COIUAILHO-
SKOHOMHUYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHUE
MI00aTBHOTO XapaKTepa IKOJIOTHIECKUX MTPOOIeM, OpPHEHTAIINS Ha MPUMEHEHHE MaTeMaTHIECKIX
3HAHWI I7Is PEIICHUs 33/1a4 B 00J1aCTH OKPYIKAIOIIEH Cpe/ibl, INTAHUPOBAHKE TIOCTYTIKOB U OIIEHKU
HUX BO3MOXHBIX MOCIIEICTBUMI JJIS1 OKPYKAIOIIEH Cpebl;

8) HEHHOCTH HAYYHOT'O ITO3HAHUA:

C()OPMHPOBAHHOCTL  MHMPOBO33PEHMsSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKU M OOIIECTBEHHOH NMPAaKTUKH, MOHUMaHHE MaTeMaTHYECKOW HAayKH Kak cgepsl
YeJIOBEYECKOW NEeATEIIbHOCTH, STAllOB €€ Pa3BUTHUSA U 3HAYMMOCTHU JUIsl Pa3BUTHSI LIMBHIIN3ALINH,



OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MaTEMaTU4YECKON KyJIbTYpPOU KaK CPeJICTBOM IMO3HAHUS MHPA,
TOTOBHOCTb OCYILIECTBIISTH IPOEKTHYIO M UCCIIEIOBATEIBCKYIO 1€ATEIbHOCTh HHIUBUAYaIbHO U B
rpynme.

112.6.2. B pe3ynbpTaTe U3y4eHUss MATEMAaTHKX HA YPOBHE CpeTHEro 00Iero oopa3oBaHus y
oOyudaromierocss OyayT chopMupoBaHBl MO3HABATEIbHBIC YHUBEPCAIIbHBIE yueOHBIE EHCTBUS,
KOMMYHHUKATHBHBIC YHHUBCPCAJIbHBIC y‘-Ie6HI>Ie }IeﬁCTBHH, PETrYJIATUBHBIC YHUBCPCAJIBLHBIC
ydeOHbIe JeHCTBHsI, COBMECTHAS IEATEITHHOCTb.

112.6.2.1. YV oOy4aromerocss OyayT chopMupoBaHBI clieqyronue 0a30BbIE JIOTHUYECKHE
NEHCTBUS KaK 4acTh [MO3HABATEIHHBIX YHUBEPCATBHBIX YUEOHBIX NEHCTBUIL:

BBISIBJISATH U XAapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTeMaTHMYECKUX OOBEKTOB,
NOHATHHM, OTHOWIEHMH MEXAy MOHATHAMH, (OpPMYyJIUpOBaTH ONpEAETeHUs MOHATHIH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMKA, OCHOBAHMUA 1 00001IeHus u
CPaBHEHMs, KpUTEPUN IPOBOAMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OPMYJIUPOBAaTh U MpeoOpa3oBbIBaTh CYXKJIEHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, €IMHIUYHBIE, YACTHBIE U 00IIUE, YCIOBHLIE,

BBIABJIATE MATEMATUYCCKHUE 3aKOHOMEPHOCTHU, B3aWMMOCBA3U H NPOTHUBOPCYHA B CbaKTaX,
JAHHBIX, HAOMIONEHUSX W YTBEPXKICHUSAX, IMpe/ylaraTb KPUTEPUH ISl BBIABICHHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUI;

JIeNnaTh BBIBOJBI C HWCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKITFOUSHHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSITENIBHO JOKA3aTENbCTBA MATEMaTUUECKUX YTBEPKACHUH (TIPSMBIE U OT
MIPOTUBHOT0), BBICTpAaWBaTh apryMEeHTallMl0, MPUBOJUTH MPUMEPbl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KJICHHS U BBIBOJIBI;

BbIOMpATh croco0 perreHust yueOHoH 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BBIOMpATh HanOOJIee MOJXOALINMA C YIETOM CAMOCTOATENBHO BBIICTICHHBIX KPUTEPUEB).

112.6.2.2. 'V  oOyuwaromerocs Oyayr chopMHpOBaHBI  cileayromue  0a3oBbIC
UCCJIEIOBATENLCKUE JCHCTBHSI KaK 4acTh MO3HABATEILHBIX YHUBEPCATbHBIX YUCOHBIX JCHCTBHIA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUII HHCTPYMEHT MO3HaHUs, (pOpMyIHUpOBaTh
BOMPOCH], (UKCUPYIOIIME NPOTUBOpEUHe, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JAaHHOE,
(hopMupoBaTh TUNOTE3Y, APTYMEHTUPOBATH CBOIO TO3UIINIO, MHEHHUE;

MPOBOJIUTh  CAMOCTOSATENILHO  CIUIAHUPOBAHHBIA ~ SKCHEPUMEHT, HUCCJIEJAOBAHHE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBJICHHS, IMPOIECCA, BBISIBICHHUIO
3aBUCHUMOCTEN MEXIy 00beKTaMHU, IBICHUSIMHU, IPOIIECCAMU;

CaMOCTOSITENIEHO (hOPMYJIHPOBATh OOOOIICHHS W BBIBOJBI TIO0 PE3yiIbTaTaM IPOBEJICHHOTO
HAOIIO/IEHUS], UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX Pe3yIbTaTOB, BHIBOJAOB U
000011IEeHNIT;

MMPOTrHO3UPOBATH BO3MOYKHOC PA3BUTHC IIPOIIECCA, a TAKIKC BBIABUI'ATH MPCAIIOJIONKCHUA O
€T0 pa3sBUTUHN B HOBBIX YCJIOBHUAX.

112.6.2.3. Y oOyuatormierocst OyayT copMHUpPOBaHbl yMEHHUS paboTaTh ¢ HHpOpMaIUen Kak
94acTh TIO3HABATEIILHBIX YHUBEPCAIBHBIX YYEOHBIX JICHCTBUI:



BBISBJIATH Ne(DUIUTH MH(OOPMAIIUHY, JaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOMPOC U IS
pELICHUS 3a/1a4H;

BbIOMpaTh MHGOPMAIMIO W3 HUCTOYHMKOB  pa3IMYHBIX THUIIOB, AHAJIU3UPOBATh,
CUCTEMATU3UpPOBaTh W MHTEPHPETUPOBATH MH(OpPMALMIO pPa3IMYHBIX BHJIOB U  (QOpM
IIPE/ICTABIICHMS,;

CTPYKTYpHUPOBATh HH(OPMAIIHIO, TIPEACTABIIATE €€ B pa3IMUHBIX (popMax, WILTFOCTPHPOBATH
rpaduydecky;

OLICHHWBATh HAJEKHOCTh HMHGPOpPMAIMU IO CaMOCTOATENbHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

112.6.2.4. YV oOyuatomerocss OyayT chOpMHpPOBAHBI yMEHHUS OOIIEHHWS KaK dYacTh
KOMMYHHUKATHBHBIX YHUBEPCAIBHBIX YUECOHBIX EHCTBUI:

BOCIIpMHUMATb U (bOpMy.]'IHpOBaTI) CYXKICHUA B COOTBETCTBUH C YCIOBUAMU U LCIAMHU
O6IJ_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHHA B YCTHBIX W HNHCBMCHHBIX
TEKCTax, 1aBaTh MOACHCHHA 110 XO4Y PCIICHUA 3aa41, KOMMCHTHUPOBATH HOqueHHBIﬁ pPE3YbTAaT,

B X0/ie OOCYXJCHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBbI, MPOOIEMBI,
peraeMoil 3a7a4n, BBICKA3bIBaTh WJIEW, HAIEJICHHBIC HA TMOWCK PEIICHUs, COMOCTaBIATh CBOH
CYXKICHHS C CYXIEHUSMHU IPYTHX YYaCTHHUKOB JMajora, oOHapyXUBaTh Pa3jinyuve U CXOJICTBO
TTO3UIIHH, B KOPPEKTHOU (hopme hOopMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHUS;

IIPECTaBIATh PE3ybTaThl PELICHUS 33Jaud, DKCIEPUMEHTA, HMCCIEIOBAHMS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh OpMAT BBICTYIICHHS C YUETOM 3ajay MPe3eHTaluu U 0COOEHHOCTEN
ayJIMTOpHUH.

112.6.2.5. V oOyuatomierocsi 6yayT copMHUpOBaHbI YMEHHS CaMOOPraHU3allli KaK 4acTh
PEryJIATUBHBIX YHUBEPCAIBHBIX YUE€OHBIX AEHCTBUIA:

COCTaBJIATh IUIaH, aNTOPUTM pEUICHHs 3aJauyd, BBIOMPATh CIOCOO pELIEHUs C y4eTOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATH
BapHaHThI PEUICHUH ¢ y4eTOM HOBOM HMH(OPMALINH.

112.6.2.6. Y oOyuaromerocss OynyT chOpMHpPOBaHbI YMEHHS CaMOKOHTPOJS KakK 4acTb
PETYISATUBHBIX YHUBEPCAIBHBIX YUCOHBIX TCHCTBHIA:

BJIaJIeTh HaBbIKaMM II03HABaTEIIbHOMU pe(bHeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX JEHUCTBUN U
MBICJIUTCIIBHBIX ITPOLCCCOB, UX PE3YJIBTATOB, BJIIAZICTH crocodamu CaMOIIPOBEPKH, CAMOKOHTPOJIA
mponecca u pe3yJjibTaTa pCICHUA MaTeMaTH4YeCKOi 3aJa4Hu,

MPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NIPH DPEIICHHM 33]1a4¥, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa EeJIH U YCIOBHUIM, OOBSICHATh MPUYMHBI TOCTHKECHHUS
WIM HEJOCTIKEHUS pe3ylbTaToB JESATENIbHOCTH, HAaXOJIUTh OIIMOKY, /JaBaTb OLEHKY
npuoOpPETEHHOMY OTIBITY.

112.6.2.7. Y oOyuatomerocst 0yayT chopMHUPOBAHbI YMEHHUSI COBMECTHOM 1€ATEIbHOCTH:

IMOHUMATh U HUCIIOJIB30BaTh IMMPCHUMYIICCTBA KOMaHJIHOHU H PIHI[PIBHI[yaJ]LHDﬁ pa60TBI npu



pemieHnd y4deOHBIX 3aJady, NPUHUMATH IIellb COBMECTHOM JEATEeIhbHOCTH, TIAHUPOBAThH
OpTaHU3aIMI0 COBMECTHOW PabOThI, pacmpenensTh BUABI padOT, TOroBapUBAThHCS, OOCYXKIATh
MPOIECC U PE3YNILTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B I'PYNIOBBIX (popmax paboThl (0OcCykaeHus, 0OMEH MHEHHi, "MO3roBble
IITYpMBI" ¥ MHBIE), BBIMIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPAMHUPOBATH CBOU JEHCTBHUS C IPYTUMHU
YIeHaMU KOMaH]Ibl, OLICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

112.6.3. TlpeamerHble pe3yiabTaThl OCBOEHHUS (enepanbHO pabouell mporpamMmsl IO
MaTeMaTHKe TPEeACTaBJICHbl MO TojaM OOyueHHs B paMKax OTAEIbHBIX YUEOHBIX KypCcOB B
COOTBETCTBYIOIMX Pa3/ie]ax HACTOALIEH MPOrpaMMBbl.

112.7. depepanbHasa paboyass nporpamma y4yebOHoro Kypca "Anrebpa wm
Havyana maTeMaTu4yecKoro aHanusa".

112.7.1. TloscauTenbpHas 3aMUCKa.

112.7.1.1. YueGuslit kKypc "Anredpa 1 Hayaraa MaTEMaTHUYECKOro aHan3a" SBISETCA OJJHUM
13 HamOoJiee 3HAYUMBIX B MPOTpaMMe CpeIHero oOmero o0pa3oBaHUs, MOCKOJIBKY, C OJHOU
CTOPOHBI, OH 00€CIeUNBAET HHCTPYMEHTAIbHYIO 0a3y /Ui N3yUeHHs BCEX €CTECTBEHHO-HAYUYHBIX
KYpCOB, a C Ipyroil CTOPOHBI, (GOPMHUPYET JOTHIECKOE U aOCTPAKTHOE MBIIINICHHE 00YUYaOIIUXCS
Ha YpOBHE, HEOOXOJAMMOM JJsi OCBOEHHMS HWH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CIIOBECHOCTH M JpYyrMX JIHUCHUMIUIMH. B paMkax JnaHHOro ydeGHOro Kypca oOyuaroluecs
OBJIA/ICBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOH HaykKH, KOTopas (OpMyJIHpPYeT CBOU
JOCTHKEHHS B MaTeMaTu4yeckou popme.

112.7.1.2. VuebHblii Kypc anreOpsl M Hayajdl MaTeMaTHYECKOTO aHaji3a 3aKJIaJbIBaeT
OCHOBY JUIsl yCIIELITHOTO OBJIAJICHUS 3aKOHAMH (DPU3UKHU, XUMHH, OMOJIOTMH, TOHUMaHUSI OCHOBHBIX
TEHJIEHIIMH pa3BUTUS HKOHOMHMKHM M OOILECTBEHHOM J>KM3HHU, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJIb30BaTh HX IS
JanpHeero o0pa3oBaHus U B MOBCEHEBHON *U3HU. OBlasieHne abCTPAKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKLHUSMHU aIredOpbl 1 MAaTEMAaTUYECKOTO aHajIn3a pa3BUBAET YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBAaTh HCTUHHOCTBD, IOKa3bIBATh YTBEPHKAECHUS C TOMOIIBIO HHIYKIIMU
U paccyX/aaTh JeAyKTUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETU3alllio, abcTparupoBaHue u
aHaJIoruio, GopMUpPYET KpeaTUBHOE U KPUTUUECKOE MBIIIJICHHUE.

112.7.1.3. B xonme u3ydeHusi yuyeOHOro Kypca "Anrebpa W Hayalia MaTeMaTHYECKOTO
aHanmuza" oOydarommecs TONY4YarOT HOBBIM  ONBIT  PEIICHHs MPUKIAJAHBIX  3a/ad,
CaMOCTOSITEJIBHOIO TOCTPOEHUSI MAaTEMAaTUIECKUX MOJIEJIEN PeaIbHBIX CUTyalluii, HHTEPIIPETAluU
MOJIYYEHHBIX pPEIIeHUH, 3HAKOMSATCS C MpUMEpaMH MAaTeMaTHYEeCKUX 3aKOHOMEpPHOCTEH B
Iprupoac, HAYKE U HCKYCCTBE, C BBIAAIOIIUMUCA MATEMATUICCKUMU OTKPBITUAMHA U UX aBTOpPaMH.

112.7.1.4. YuebHslii Kypc 001a1aeT BOCIUTATEIbHBIM OTEHIIMATIOM, KOTOPBIH peanu3yeTcs
Kak yepes3 yueOHbI MaTepuall, CiocoOCTBYOMUN (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
U depe3 crenuduky y4eOHON NesTeIbHOCTH, TpeOyromed MpoaoKUTEIbHON KOHIIEHTPAluu
BHUMAaHUS, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJTYYEHHBIN pe3ysIbTar.

112.7.1.5. B ocHOBe MeTOAMKHN OOy4eHus aireOpe W HayajlaM MaTeMaTHYeCKOro aHaJIn3a
JCKUT NESATETHHOCTHBIN MPUHIINAT O0YYCHUS.

112.7.1.6. B ctpykType yuebHOrO Kypca "Anredpa u Havyala MaTeMaTHYECKOTo aHanu3a"
BBIJICTIEHBI CIIEAYIONIME COJEPKATEIbHO-METOIMYECKUE JUHUM: '"Yucina ©W BBIYUCICHHS ',



"Oyukuun U rpaguxu’, "YpaBHeHuss u HepaBeHCTBa', "Hauanma maremaruueckoro axaimza",
"MHosecTBa U Joruka". Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKHE JIMHUM H3Yy4aroTCsl Ha
OPOTSDKEHUM JBYX JIET OOy4YeHHMs Ha YpPOBHE CpeJHEro ooumiero oOpa3oBaHHs, €CTECTBEHHO
JOTIONHSISL APYT Jpyra M TMOCTENEHHO HAChIAsCh HOBBIMM TeMaMM M pasjenaMu. [laHHbIN
yUeOHBbI Kypc SBISETCS HWHTETPATHBHBIM, IOCKOJIBKY OOBEAMHSET B cebe coJepiKaHue
HECKOJIbKUX  MaTeMaTU4YeCKuX JAMCUMIUIMH, TakuX Kak  ainrebpa, TpUTOHOMETpUS,
MaTeMaTHUYECKUN aHallu3, TEOPHsI MHOXKECTB, MaTEMAaTUYECKas JIoTuka u apyrue. I[lo mepe toro
Kak oOydJaromuecs OBJIQJ€BAlOT Bce Oosiee IMMPOKUM MaTeMaTHYEeCKHM amnmnapaTtoM, y HHX
HOCJIEI0BATENbHO (OPMUPYETCSI M COBEPIICHCTBYETCS YMEHHE CTPOMTh MaTeMaTHYECKYIO
MOJIENIb peabHON CUTYyallH, IPUMEHATh 3HAHUS, MMOJyYeHHbIE MIPU U3YUYEHUH y4eOHOro Kypca,
JUIL pEIIeHUs] CaMOCTOATENBHO CGOPMYIMPOBAHHOW MaTeMaTHMYeCKOW 3ajaud, a 3aTeM
WHTEPIPETUPOBATH CBOU OTBET.

112.7.1.6.1. ConepxarenbHo-meTonuueckass JduHUsA "Hucna u BbIYMCIEHHs" 3aBeplIaeT
(hopMupoBaHNE HABBIKOB HCIIONB30BAHUS JCHCTBUTEIBHBIX YHMCEN, KOTOPOE OBLJI0O HAayaTo Ha
ypOBHE OCHOBHOTrO 00ImIero odpazoBanus. Ha ypoBHe cpeaHero obiero oopasoBaHus ocodoe
BHUMaHHUE yAeIIeTcs] (OPMUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX BBIYMCICHHUM, BKIIFOYAIONINX B
ce0sl CTIONBb30BaHUE PA3TUYHBIX (OPM 3aMUCH YHCIA, YMEHHUE JeNaTh MPUKUIKY, BHITOTHATH
MPUOJIMKEHHBIE BBIYUCIICHUS, OIICHUBATh YUCIIOBBIC BBHIPAKEHMsI, pa00OTaTh C MATEMAaTHIECKUMU
KOHCTaHTaMHU. MHOXECTBa HATypaJIbHBIX, LEJbIX, PALIMOHATIBHBIX U JIEWCTBUTENIbHBIX YHCEI
IOMOMHSIOTCS MHOXECTBOM KOMIUIEKCHBIX YHCell. B KaXIOM U3 DJTHX MHOXECTB
paccMaTpuBalOTCS CBOMCTBEHHBIE eMy crienuduueckre 3aaud W OMepaluu: JelIeHue Hareno,
OTIEpUPOBAHUE OCTaTKAaMU HAa MHOXKECTBE IETBIX YHCEN, 0COObIE CBOWCTBA PAIlMOHAIBHBIX U
UPpAIMOHATFHBIX YHCeT, apu(PMETHIECKUE OTEepAIliH, a TAK)Ke U3BIICUCHHE KOPHS HATYpaIbHON
CTENeHW Ha MHOXKECTBE KOMIUIEKCHBIX 4YMCel. braromapsi mociemnoBaTebHOMY pacHIupEeHHIO
KpyTa HCIOJb3YEMbIX YUCENT U 3HAKOMCTBY C BO3MOXXHOCTSIMM MX MPUMEHEHUsS Uil pelIeHUs
pa3IUYHBIX 33/1a4 (HOPMUPYETCS MPEACTaBICHUE O €IMHCTBE MAaTEMaTHKN KaK HAyKH U €€ POJIH B
MOCTPOCHUU MOJIEIeH peallbHOTO MHpPA, IIIUPOKO UCTIONB3YIOTCs 00001IEHNE  KOHKPETU3aIlHSI.

112.7.1.6.2. Jlunusa "YpaBHEHHMs M HEPABEHCTBA' pEaNM3yeTCss HA NPOTSIKEHHH BCETrO
o0yuyeHHs Ha YPOBHE cpeJlHero o011ero oopa3oBaHms, IOCKOJIbKY B KaskJ0M pa3zzene [Iporpammbl
IIPEIyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3a/1ad. B pesynbpTare oOyuaromuecs OBIIAIEBAIOT
pa3IMYHBIMM  METOJAMHU DELIEHUS pPAlMOHAIbHBIX, WPPALMOHAIBHBIX, IOKA3aTEIbHbIX,
Jgorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHM, HEPaBEHCTB M CHCTEM, a TakXe 3ajad,
cojepkalux napaMmerpsl. IlomyueHHBIE YMEHHs IIMPOKO HCIOJIB3YIOTCS IPH HUCCIEN0BAHUU
(GyHKIUH ¢ TOMOUIBIO TPOU3BOIHOM, PU PELICHUH MPUKIAIHBIX 3a7a4 U 3a/1a4 Ha HaXO0XKJIeHUE
HauOOJBIINX M HAUMEHBIINX 3HauUeHUH (yHKUMU. JlaHHAs colepKaTenabHast JIMHUS BKIIIOYAeT B
cebst Takke (QOpMUPOBAHME YMEHHUH BBIIIOJHATH pacyeThl MO ¢GopMysaM, mnpeoOpa3zoBaHUS
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUM, a TAK)XKE BBIPAXKCHUIA,
coJepxkalux creneHu M Jjorapu¢mel. braromaps usyueHuro ajnreOpandeckoro Martepuala
OPOMCXOJUT JAJIbHEHIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOpMUPYIOTCSI HAaBBIKU JETYKTUBHBIX PacCyKIEHHUM, pabOThl C CUMBOJIBHBIMU
(bopmamH, TpECTaBICHNUS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npezuiaraet 3QpQeKTUBHbIE HHCTPYMEHTHI JUIS PELICHHs] TPAKTHUECKUX U €CTECTBEHHO-
Hay4HBIX 3a7[a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK s3bIKa HAyKH.

112.7.1.6.3. ConepxxarenbHo-MeTonuueckass auHUS "OyHKIMH # Tpaduku" TECHO
nepernyeTaeTcs ¢ APYTUMH JMHUSIME y9e0HOTO Kypca, TMOCKOJIbKY B KaKOM-TO CMBICTIE 3a/1aeT
MOCIIEZIOBATEIbHOCTh ~ M3Y4YEHMs]  Marepuana. VI3yueHue  CTENEHHOH, IOKa3aTeIbHOM,
Jorapu(pMHUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpauKOB, UCIOIL30BaHUE
GyHKIMN 1715 pemeHnst 3a7a49 U3 IPYyTrux y4eOHBIX MPEAMETOB U PEaTbHOM KU3HU TECHO CBSI3aHO
KaK C MaTeMaTHMYEeCKUM aHaJu30M, TaK M C PEIIeHHEeM ypaBHEHHIl U HepaBeHCTB. [Ipu stom
0oJIbIIIOe BHUMAHUE ynemseTcs (OPMUPOBAHUIO YMEHUS BBIpAKATh (POpMysIaMH 3aBUCUMOCTH



MEXIY pa3lIUYHBIMH BEJIMYMHAMH, HCCIEI0BATh MOJyYeHHbIE (PYHKIHUU, CTPOUTH UX IpadUKH.
Marepuan 3TOM COAEpPKATEIPHONM JIMHWM HAUEIeH Ha pPAa3sBUTHE YMEHUNM M HaBBIKOB,
NO3BOJISIIOIIMX  BBIPAXKaTh 3aBUCHUMOCTH MEXJIy BEJIMUYMHAMM B  pas3iauyHOd  (dopme:
aHAINTUYECKOW, Tpaduueckod U cioBecHOH. Ero wusyueHume cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO MBIIIICHHUS, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AINH, UCTIOIb30BAHUIO
aHaJIOT .

112.7.1.6.4. ConepxxarenpHast auHus "Hauanma maremaTHueckoro aHajinsa" IO3BOJISET
CYLLIECTBEHHO PaCIIUPUTh KPYr KaK MAaTeMaTHYEeCKUX, TaK U MPHUKIAJHBIX 3a]1a4, JOCTYIHBIX
00yyaromuMcs, TaK Kak y HUX HOSBISETCS BO3MOKHOCTh CTPOUTD I'pauKU CIOXKHBIX (DYHKIIHIA,
OTpeeNATh UX HauOOoNbIINe U HAUMEHBIINE 3HAYEHHS, BBIYUCIATh IUIOMAIu GUryp U 00beMbl
TEJ, HAXOJUTh CKOPOCTH U yCKOpEHUs mpolueccoB. JlaHHas copeprKaTeiabHasi JIMHNAS OTKPbIBAET
HOBBIE BO3MOKHOCTH MOCTPOEHHUS MaTeMAaTUYECKUX MOJIEJIel peabHbIX CUTYyalllil, 03BOJISET
HaxXOAWTh HAWIy4lllee pEHICHHE B TNPUKIAIHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHYECKHX,
3aJadax. 3HAKOMCTBO C OCHOBAMU MAaT€MaTHYECKOrO0 aHajlin3a CHOCOOCTBYET Ppa3BUTHUIO
abCcTpakTHOrO, (OPMAIBHO-JIOTHYECKOTO U KPEaTUBHOT'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUI
pacrno3HaBaTh HNPOSBICHHS 3aKOHOB MaTEeMAaTUKH B HayKe, TEXHUKE U uckyccTBe. OOyyaromuecs
Y3HAIOT O BBIJAIOLINXCA PE3yJIbTaTax, MMOJyYEHHBIX B XOJI€ pa3BUTHA MaTEMATUKHU KaK HAyKH, U
00 uX aBTOpax.

112.7.1.6.5. ConepxareiapbHo-MeTOAMYECKasd TUHUA "MHOXecTBa M JIOTMKa'" BKIIIOYAET B
ceOsl dJIEMEHTBl TEOPHH MHOXXECTB M MATEMATHYECKOH JIOTHKH. TeopeTHKO-MHOXECTBCHHBIE
NPEJICTaBICHUS TPOHU3BIBAIOT BECh KYpC MIKOIBHOM MaTeMaTWKH W TpejiaraloT HauOolee
YHUBEPCATBHBIA SI3bIK, OOBEAWHSIIONIMA BCE pa3zeiibl MAaTEMATHKH W €€ TNPUIOKCHHUH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE TUCIUIUIMHBI U UX MPUIIOKEHUS B €AMHOE 1enoe. BaxkHo
JaTh BO3MOXXHOCTh 00yYaroMEeMycsl TOHUMATh TEOPETUKO-MHOXKECTBECHHBIN SI3bIK COBPEMEHHOU
MaTEeMaTHKHU W UCIIOJIb30BaTh €T0 AJIs BBIPAXKEHUS CBOUX MbICIEH. JIpyrUM BaskKHBIM MIPHU3HAKOM
MaTeMaTHUKUd KaK HayKH CleyeT MNpHU3HaThb CBOMCTBEHHYIO €M CTpOrocts OOOCHOBAHHUU U
ClIeIOBaHUE OMPE/IEICHHBIM MPaBUIaM MOCTPOCHUS JOKA3aTeNbCTB. 3HAKOMCTBO C DJIEMEHTaAMU
MaTeMaTHYeCKOW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIMUICHUS OO0YYarONIUXCs,
MO3BOJIIET UM CTPOUTH CBOM PACCYKJEHUS HAa OCHOBE JIOTHUECKUX MPaBWII, POPMHUPYET HABBIKU
KPUTHUYIECKOTO MBIIIIJICHHSI.

112.7.1.7. B yuebnom kypce "AnreOpa 1 Hayajia MaTeMaTHYECKOTO aHAIN3a" IPUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YeCKOrO0  MOJEIUpPOBAaHUS, KOTOpble  MPHU3BaHbBl  CIOCOOCTBOBATh
(OpMHUPOBAHUIO HABBIKOB IMOCTPOEHHSI MOJENEH peajbHbIX CHUTYalMid, HCCIEIOBaHHUS ITHX
MoJieiell ¢ TOMOULIbIO ammapara aareOpbl M MaTeMAaTH4eCKOTO aHajliu3a, WHTEepHpeTaluy
IIOJlyYEHHBIX Pe3yJbTaToB. Takue 3adaHMs BIUIETEHBl B KaXAbId W3 pa3[elioB INPOTPAMMBI,
MIOCKOJIBKY BECh MaTepHall yueOHOro Kypca IIHPOKO HCIOJIb3YeTCs JJI PEeIIeHUs MPUKIaJIHbIX
3agad. Ilpu pemieHMM peanpHBIX TNPAKTHUYECKUX 337a4  OOydYarolluMecss pa3BHBAIOT
HaOJIOAATENbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIOIb30BATH
aHaJoruio, 0000mAaTh M KOHKPETH3MpOBaTh Mpobiemy. JlesrenbHocTs MO (GOpMUPOBAHUIO
HaBbIKOB pEIICHUs MPUKIIAIHBIX 3a/lad OpraHu3yeTcs B Mpoliecce U3yueHUsl BCeX TeM y4eOHOro
Kypca "AnreOpa n Hauaia MaTeMaTHYECKOro aHanu3a".

112.7.1.8. O6miee Yuciao0 4YacoB, PEKOMEHIOBAaHHBIX IS W3y4YeHUsS Yy4eOHOTO Kypca
"AnreOpa ¥ Havajga MaTeMaTHuecKoro aHanmuza" - 272 yaca: B 10 kiacce - 136 vacos (4 yaca B
Heneno), B 11 kmacce - 136 yacoB (4 yaca B HEJEINIO).

112.7.1.8.1. Bo3Mo)kHa KOpPPEKTHPOBKAa OOIEro 4YMcjia 4YacoB, PEKOMEHJOBAHHBIX JUIS
M3y4eHUs y4eOHOro Kypca, C YyYEeTOM HHIUBHAYAIBHOTO TIOJX0/Ja 00pa30oBaTeIbHBIX
OpraHu3alyil K yriay0ieHHOMY U3yUeHHIO aJireOphl M Hadyal MaTeMaTHUeCKOro aHajIn3a, B paMKax
coOJI0IeHHSI THTUEHNYECKUX HOPMATHBOB K HEJIEJIbHOI 00pa30BaTeIbHON HArpys3Ke.



112.7.2. Conepxanue obyuenus B 10 kmacce.
112.7.2.1. Yncna u BBIYUCIICHHUS.

Parnmonansheie ynciaa. OOBIKHOBEHHBIE U JECATHYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoanueckue 1podu. [Ipumenenue qpodeit 1 IpOLEHTOB IS PEeleHUs MPUKIAIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTpACIICl 3HAHUHN U PEAIbHOM KU3HU.

JetictButenbHple 4ucia. ParoHanbHBIE W WppAMOHANBHBIE YHCIa. Apu(METHUYECKUE
onepauuy C JECWCTBUTEILHBIMU 4YHCIaMU. MOIysb JEWCTBUTEIBHOIO YHCIIA U €r0 CBOMCTBA.
[IpubnkeHHple BBIUYMCICHUS, TpaBWIa OKPYIJICHHWs, TPHUKUAIKA M OIEHKAa pe3yJibTara
BBIYMCIICHH.

Crenens ¢ nenbiM nokazateneM. bunom Helotona. Mcnonb3oBanue nogxoasimei (opMbl
3aIIUCH ACUCTBUTENBHBIX YUCEII IS PEIECHUs IPAaKTUUECKUX 3a1a4 U IIPEACTABICHNS JAHHBIX.

ApudmeTnueckuil KOpeHb HaTypajJbHOW CTENIEHH U €ro CBOMCTBA.

Cremnenn ¢ pallMOHAJIBHBIM TIOKa3aTCJIEM M €€ CBOﬁCTBa, CTEIIEHb C JE€HCTBUTEIBHBIM
IIOKa3aTCJIEM.

Jlorapudm uyucna. ColicTa jorapudma. JlecaTuunble U HaTypaibHbIE JOTapUPMBbI.

CuHyc, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
APKTaHI€HC YHUCIIOBOTO apryMEHTa.

112.7.2.2. YpaBHEHHs U HEPABEHCTBA.

ToxnecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHUA-CIIeACTBH. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METO/IbI PEIIEHUs LENbIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUI U HEPAaBEHCTB.
MHoro4ieHsl OT OJTHOU MepeMeHHOM. J[eleHrne MHOTO4YJIEHa HAa MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. Muorounensl ¢ niensiMu ko3 dunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHM, COEPIKALUX CTENEHN U KOPHH.
HppannonaneHele ypaBHeHH. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHAIBHBIX YPABHEHUM.
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELICHHS TOKA3aTeIbHBIX YPaBHEHUI.
[TpeoOpa3oBanue BBIpAKEHUH, COAECPIKALINX JIOTAPU(MBI.

Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE METOABI PEHICHUS JIOTAPUPMUIECKUX
YPaBHEHHH.

OcHoBHblE TpUroHomerpudeckue Qopmyisl. I[IpeobOpa3oBaHue TPUTOHOMETPUUECKUX
BbIpaXEHUI. Pelenne TpuroHoMeTpuuecknx ypaBHEHUH.

Pemenne cucteM JIMHEWHBIX ypaBHEHWH. Marpuia CUCTEMbI JMHEHHBIX YpaBHEHHM.
Onpenenurens Matpuipl 2 X 2, €ro T€OMETPUYECKUI CMBICI M CBOWCTBA, BBIYUCIIEHUE €TO
3HA4YEHMsI, IPUMEHEHNE ONPENEINTENS I PEIICHNs] CUCTEMBI IMHEHHBIX YpaBHEHMH. Pemenne
IIPUKIAAHBIX 33/1a4 C IIOMOILIBIO CUCTEMBI JINHEWHBIX YpaBHEHM. McciieioBaHne MOCTPOCHHOU
MOJIEIIH C IOMOIIBIO MAaTPHIL U ONIPEACIUTEIIEH.



ITocTpoeHre MaTeMaTHYECKUX MOJECIIEH peaJbHOM CUTyalUd C IOMOIIBI0 YPaBHEHUU U
HepaBeHCTB. [I[pruMeHeHne ypaBHEHNI U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a]1a4 U 3a/1a4
U3 Pa3IUYHBIX 00JacTel HAYKU U pealbHON KU3HH.

112.7.2.3. ®yHKumuu u rpapuK.

@OyHkims, crnocodbl 3amaHus (QyHKUuM. B3aumuo oOpathbele (ynkiun. Kommnosunums
¢bynkuuit. 'padux pyHkmmn. DneMeHTapHble npeoOpa3zoBaHus rpa@UKOB (YHKITHIM.

OO6nacTh ompeneneHuss U MHOXKecTBO 3HaueHU Qynkiun. Hynu ¢ynkuuun. [IpomexyTku
3HAKOMOCTOSAHCTBA. YUeTHble U HedeTHble (yHKuuU. [lepuogmueckue ¢ysHkiuu. IIpomexyTku
MOHOTOHHOCTH (YHKIMU. MakCUMyMbl 1 MUHUMYMBbl QyHKUIuH. Hanbomnbinee 1 HauMeHbIee
3HaueHUs! QYHKIMH Ha TPOMEKYTKE.

Jluneitnasi, kBagpaTuyHas u ApoOHO-TUHEIHAS QYHKINUU. DIIeMEHTapHOE UCCIIEeI0OBAaHUE U
MMOCTPOCHUE UX TPaAPHUKOB.

CreneHHas (pyHKIUS ¢ HaTypaJbHBIM M IIeNbIM IoKazaTesneM. Ee cBoiicTBa M rpaduk.
CpoiicTBa U rpaduk KOpHsS n-oil creneHdn Kak (QyHKUUU OOpaTHOW CTENEHU C HaTypaJbHBIM
IIOKa3aTEJIEM.

[TokazarenbHast u Jorapugmuueckas pyHKIMU, UX CBOMCTBA U rpaduku. McnomszoBanue
rpaduKoB QPyHKIUH U1 pelIeHUs ypaBHEHHUH.

TpuronomeTrpuyeckas OKpPYKHOCTb, OINpEAENeHHEe TPUTOHOMETPUYECKUX  (DyHKUUN
YK1CIIOBOIO apryMEHTA.

DYHKIIMOHAITBHBIE 3aBUCUMOCTH B peajbHBIX Ipolieccax U sABieHHIX. [ paduku peambHbIX
3aBUCUMOCTEM.

112.7.2.4. Hauana MmaTeMaTU4eCKOTr0 aHaIn3a.

HOCHGI{OB&TCJ’IBHOCTI/I, CIIOCOOBI 3aJaHus HOCHCHOB&TCHLHOCTCﬁ. MCTOI[ MaTeMaTHU4eCKOM
WHIAYKIUHA. MoHOTOHHEBIE H OIpaHUYCHHBIC TTOCJICIOBATCIIbBHOCTH. I/ICTOpI/ISI BO3HHUKHOBCHUS
MaTeMaTU4YECKOT0 aHalln3a KaK aHalIn3a 0€CKOHECYHO MaJlbIX.

Apudmernueckass U TreoMeTpUYecKas  mporpeccud. beckoHeuyHo  yObIBarormast
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YyOBIBAIOIIEH TeOMETPHUYECKON MPOTPECCUHU.
JIuHEeWHBII M HSKCHOHEHUUATBbHBIM pocT. Yumcino e. DopMyna CIOXKHBIX MPOLEHTOB.
Hcnonb3oBanue nporpeccuu AJisi pelIeHUs peaibHbIX 3a/1a4 MIPUKIIAJHOTO XapaKTepa.

HenpepriBHble GyHKIIMHN U UX CBOMCTBA. TOUKH pa3pbiBa. ACUMITOTHI rpaduKoB PyHKIINH.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToJl MHTEPBAJIOB JUIsl pEIIEHUs] HEPaBEHCTB.
[IpumeHeHne cBONCTB HEMPEPBIBHBIX (DYHKUMMN AJIs peleHus 3a1au.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeaeneHne, reOMeTpUIEeCKUil U (pU3MIECKuit
CMBICT POM3BOAHOM. YpaBHEHUE KacaTelbHOM K rpaduKy QyHKIIHH.

[Tpou3BoHBIE NIeMeHTapHBIX (yHKUIUH. [Ipon3BoHAsS CyMMBI, IPOU3BEICHHS, YACTHOTO U
KOMITO3UIIUHU (PYHKITHI.

112.7.2.5. MHOXeCTBa U JOTHKA.

MHOXeCTBO, Oomepanuy Haj, MHOKECTBAaMHU M MX CBoicTBa. Jnarpammer Ditnepa-Benna.



[IpuMeHeHre TEOPETUKO-MHOKECTBEHHOIO ammapara JJIg ONHUCAHMs PEANbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB.

OHpC,Z[CJ'ICHI/Ie, TEOpCMa, CBOMCTBO MaT€MaTUYECKOIO O6’bCKTa, CJIICACTBHEC, 1OKa3aTCIILCTBO,
PAaBHOCHUJIBHBIC YPABHCHUS.

112.7.3. Conepxanue obyuenus B 11 kmacce.
112.7.3.1. Yncna v BBIYUCIEHUS.

Hartypanbaple u mensie uucna. [lpuMeHeHHe TpPHU3HAKOB JAETUMOCTU IENBIX YHUCEI,
HauOospmmii o0mmii nenutensd (nanee - HOJ) m Hammensinee obmiee kpatHoe (naee - HOK),
OCTaTKOB IO MOAYJIIO, anropuTMa EBkinaa s pemieHus 3a1a4 B IeNbIX YUCax.

KommiekcHble uncia. Anrebpandeckas M TpUTOHOMETpUYEcKass (OpPMBI  3allUCH
KOMILJIEKCHOTO 4Hcia. Apu(MeTHdeckrue onepalnuu ¢ KOMIIEKCHBIMHM uuciaMu. M3o0paxeHue
KOMIUIEKCHBIX YHMCEN Ha KOOpAMHATHOM miiockocTu. @opmyna Myaspa. KopHu n-oii cTenenu m3
KOMIUIEKCHOTO uyHcha. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCeNd I peleHus (U3NYeCKUX |
F€OMETPUUYECKHUX 3a/1a4.

112.7.3.2. YpaBHEHMs U HEPABEHCTBA.

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ N HCPABCHCTB. PaBHOCHIBLHBIC CUCTEMBI I CHCTEMBI-
CIICACTBHA. PaBHOCUIIBHEIE HCPaBCHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKHX YpPaBHEHUH C IOMOIIBI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpU4eCKuX HEPaBEHCTB.

OcHOBHEBIE MCTOJBI pCIICHUSA ITOKAa3aTCIbHBIX U J'IOl"apI/I(i)MI/ILIeCKI/IX HCPaBCHCTB.
OcHoBHbBIC MCTOJbI pCHICHUS UPPALUOHAJIBHBIX HCPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM M COBOKYITHOCTEN PAallMOHAIBHBIX, HPPALMOHAIBHBIX,
HOKa3aTeIbHbIX U JIOTapu(PMUUECKUX YPABHEHUI.

ypaBHeHI/IH, HEPAaBCHCTBA U CUCTEMEI C IMapaMETpaMu.

HpI/IMCHCHI/Ie ypaBHeHHfI, CHUCTCM U HCPABCHCTB K PCHICHUIO MATCMATHYCCKUX 3aaaY U 3a1a4
U3 pa3IndHbIX obOnacrei HAayKH U peanLHoﬁ KHU3HH, HHTCPIIPETAIMA IMOJTYYCHHBIX PE3YJIbTATOB.

112.7.3.3. ®yskun u rpaduxu.

I'paduk xommozunuu (yskuuid. ['eomeTpruyeckue oOpa3bl ypaBHEHH M HEpaBEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIUHN, UX CBOWCTBA U TpadUKH.

I'paduueckue MeTObI pelIeHs ypaBHEHHI 1 HEpaBEeHCTB. I paduueckre MeToabl pereHus
3ajad c napaMeTpamu.

Hcnonb3oBanue rpadukoB (GyHKIUE Ui HCCIeIOBaHUs IMPOLIECCOB U 3aBHCHUMOCTEN,
KOTOpbI€ BOHUKAIOT MPHU PELICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEabHOM KU3HU.

112.7.3.4. Hayana MaTeMaTH4ECKOro aHaJIM3a.



[TpumeHeHne TPOU3BOAHON K MCCIEA0BaHUI0 (DYHKIIMH HA MOHOTOHHOCTH U DKCTPEMYMBL.
Haxoxxnenne HanOOobIIIero M HAMMEHBITIETO 3HAUCHU HEeTIPEPBIBHOM (PYHKITUN HA OTPE3KE.

[IpumeHeHHe NPOU3BOAHOM Ul HAXOXJIEHUS HAWIYUIIero peIIeHUS B MPUKIAJIHBIX
3a7avyax, Ui ONpENEeNEeHHs CKOPOCTH M YCKOPEHHs Npolecca, 3aJaHHOTO (OPMYJIOH WIIH
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBOOOpa3HBIX. [lepBoOOpa3HBIE AIEMEHTAPHBIX
¢dynkiuit. [IpaBuna HaX0XIEHHUS TIEPBOOOPA3HBIX.

Nuterpai. ['eomeTprueckuii CMbICI HHTETpaia. BerancieHne onpeaeieHHOro HHTerpaia no
tdbopmyne Herotona-JleitOnua.

[Ipumenenne wHTErpana s HAXOXKICHUS TUIOMIAACH IJIOCKUX (QUTyp M 00BbEeMOB
r€OMETPUUYECKUX TEIN.

[Tpumeps! pemenuit AuddepeHnnanbHbIX ypaBHEHUH. MaTtemMaTtnyeckoe MOJAETUpOBaHUE
peasbHBIX MPOLECCOB C MOMOIIBIO TU(PepeHIINATbHBIX YPaBHEHUH.

112.7.4. Tlnanupyemble NpeIMETHbIE pe3ybTaTbl OCBOEHUS ¢eaepatbHONH paboueit
nporpaMMbl yueOHoro kypca "Asnredpa U Hayala MaTeMaTHYECKOro aHajiu3a" Ha yriyOJeHHOM
YPOBHE Ha YPOBHE CpETHEr0 001Iero 00pa3oBaHus.

112.7.4.1. K xonmy oOyuenus B 10 kmacce oOydYarommiics TOIYyYUT CIEAYIONIUE
MIpeIMETHBIE Pe3yJbTaThl MO0 OTIECIBbHBIM TeMaM (eaepaabHOi paboueil mporpaMMbl yueOHOTO
Kypca "AnreOpa u Hauaia MaTeMaTHYECKOro aHanu3a'":

112.7.4.1.1. Yncna v BEIYUCIICHUS:

CBOOOJHO OTMEpPUPOBATH MOHATUSAMU: PAIMOHAIBHOE YHCIIO, OECKOHEYHAs MEePUOIUYeCcKas
IpoOb, MPOIEHTHI, MPPAIMOHATHHOE YHCIIO, MHOXECTBA PallMOHATBHBIX W JICHCTBUTEIHHBIX
qucesl, MOAYJIb IEUCTBUTEIIBHOTO YUCIIA;

MPUMEHSTH ApoOU U MPOLEHTHI I pEeLIeHHs IPUKIIAHBIX 33a]1a4 U3 pa3INdHbIX OTpacieit
3HAHUU U PEAIbHOM KU3HH;

MPUMEHSTh MPHUOIMKEHHbIE BBIYMCIEHUS, MpaBUjia OKPYIJIEHHUS, NPUKUAKY U OLEHKY
pe3yibpTaTa BEIYMCIICHUN;

CBO60)IHO ONneprupoOBaTh IMOHATHEM: CTCIICHbL C MLCJIbIM IIOKA3aTCJIEM, MCIIOJIb30BATh
MMoAXOAAIY O (I)OpMy 3allUCH JEeWCTBUTEIBHBIX YHCET IJISI peliCHUd TPAKTUYCCKHUX 3aaad U
OpeACTaBJICHUA JaHHBIX,

CB060,Z[HO OIICPHUPOBATH ITOHATUCM: apI/I(I)MCTI/I‘ICCKI/Iﬁ KOpPCHb HaTypaHLHOﬁ CTCIICHU,
CBO60)IHO OIICPHUPOBATH ITOHATUEM: CTCIICHD C PAallMOHAJIBHBIM ITOKA3aTCIIEM;

CBOOOJHO ONEepUpOBaTh MOHATHAMM: JorapudM 4YHUcla, AECATUYHBIE M HATypallbHbIE
aorapudmsr;

CBOOOJHO ONEpUPOBATh MOHATHSIMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHICHC YHCIIOBOTO
apryMeHTa;

OIICPpHUPOBATH NOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI'CHC YUCIIOBOI'O apryMcEHTA.



112.7.4.1.2. YpaBHEHUs U HEPABEHCTBA!

CBO60)IHO OICPpHUPOBATH IMOHATHAMU: TOKACCTBO, YPABHCHUC, HCPABCHCTBO, PABHOCUJIBHBIC
YpaBHCHUA U YPABHCHUA-CIICACTBUS, pABHOCUJIbHBIC HCPABCHCTBA,

MPUMEHSTh pAa3JIMYHble METOJAbl PEHICHHS PALUOHAIBHBIX M APOOHO-pallMOHATBHBIX
YPaBHEHUH, IPUMEHATH METO, UHTEPBAJIOB ULl PEILIEHUs HEPABEHCTB;

CBO60}IHO OIICPHUPOBATHE MOHATUAMU: MHOTOUJICH OT O)IHOﬁ nepeMeHHoﬁ, MHOI'OYJIEH C
1EeNbIMU KO3 (ULlMeHTaMu, KOPHH MHOTOUJICHA, TIPUMEHSTH JIeJICHHEe MHOTOUJIeHa HA MHOTOWIECH
¢ ocTaTkoMm, Teopemy besy u teopemy Buera nis penienus 3aaay;

CBOOOJHO OMNEpPUpPOBaTh TOHATHUSAMHU: CHUCTEeMa JIMHEWHBIX YpaBHEHHH, MaTpUIIa,
ONpEeAeUTENh MaTpUlbl 2 X 2 W €ro reOMETPUYECKHMU CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 s BBIYUCICHHUS €ro 3HAaYeHUs, IPUMEHATh ONPEASIUTENN IJisl pelIeHUs
CHCTEMBbI JIMHEHWHBIX yPaBHEHWH, MOJEIUPOBATH PEAIbHBIE CUTYyallUH C MOMONIIBIO CHUCTEMBI
JMHEWHBIX YpPaBHEHMM, MCCIEA0BATh IIOCTPOEHHBIE MOJEIM C [OMOIIBID MaTpUll U
ONpeAeUTENEH, UHTEPIIPETUPOBATH MOJIYYEHHBINA PE3YJIbTAT;

HCIIOJIB30BaTh CBOMCTBA JIEHCTBHI C KOpHAMU I npeo6pa3OBaH1/I;1 BBIpa)KeHHﬁ;

BBITIOJIHATH Hp606pa30BaHI/I$I YHCJIOBBIX BBIpa)KeHHﬁ, coAcpKamux CTCIICHU C
PpalOHAJIbHBIM IMOKA3aTCIIEM;

MCIOJIb30BaTh CBOMCTBA Jorapu(pMoB Jij1sl IpeoOpa3oBaHus JOrapu(pMUUECKUX BbIPAKEHUH;

CBOOOJHO  OMEpUpPOBaTh  MOHATUAMHU:  HUppalMOHAIbHBIE,  IOKa3aTelbHbIE U
jorapuMuyuecKre ypaBHEHMsI, HAXOJIUTh WX PELIEHHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEX0/I0B
WJIM OCYLIECTBIISAS IPOBEPKY KOPHEN;

INPUMEHSTh  OCHOBHbIE  TpPUTOHOMETpHYeckue (opmynsl ans  HpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;

cBOOO/ZIHO ONEpUpPOBAaTh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IMPUMEHSTh
HEeo0Xo1uMble (OPMYIIBI IS peIIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICIUPOBATh pEaJbHBIC CUTyallMd Ha S3bIKE alnreOpbl, COCTaBISATH BBIPAKCHHUS,
YpaBHEHHUsl, HEPaBEHCTBA [0 YCIOBHMIO 3aJlayd, MCCIEI0BAaTh IOCTPOCHHbIE MOJEIU C
WCIIOJIb30BAHHEM ammapara anreopsl.

112.7.4.1.3. ®ynkuuu u rpaguku:

cBOOO/JHO OMNEpUpOBaTh MOHATHAMH: (DYHKIHSA, crOocoObl 3alaHus (QYHKIMH, B3aUMHO
oOpaTHble (QYHKIUHM, KOMIO3UIMS (YHKIMHA, rpaduk (YHKINHU, BBINOJHATH 3JIEMEHTapHbIE
npeodpa3oBanus rpadukoB QyHKINIA;

CBOOOJHO ONEpUpOBaTh MOHATHAMM: OOJIACTH OIpPENENEHUS] W MHOXKECTBO 3HAYCHHH
¢byHKIMY, HYIH QYHKINY, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEpPHPOBATH MOHATUSMHU: UYETHBbIE M HEYETHbIE (DYHKIUH, MEPUOAUYECKHE
(GyHKIMM, MPOMEXYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl W MHHMMYMBbI (YHKIUH,
HanOoJIbIlIee M HAUMEHblIIee 3HaueHne (PYHKIIUU Ha TPOMEKYTKE;

CBO60)IHO ONCpHUPOBATH IMOHATHUAMU: CTCIICHHAA q)YHKHI/ISI C HaTypajJbHBIM H IECJIBIM



nokasareseM, rpaduk CTENeHHOM (YHKIMU C HAaTypajJbHBIM U LEJNbIM IOKa3aresneM, rpapuk
KOPHSI N-0i CTeNneHH Kak (yHKIUU 0OpaTHOM CTENEeHU C HaTypaJbHbIM MTOKa3aTeleM;

ONEepPUPOBATh MOHATUSAMH: JIMHEHHAs, KBaJpaTU4yHas M JApOOHO-IMHEHHas QyHKIUH,
BBITMOJIHSATH 3JIEMEHTAPHOE UCCIIeI0BaHUE U TOCTPOCHHUE UX TPaPHUKOB;

CBOOOJTHO ONeEpUpOBaTh MOHATHSAMMU: IOKa3zaTellbHAas U Jorapugmuyeckass (yHKIHUH, UX
CBOICTBa U rpadUKH, UCIOJIL30BATh UX IPAPUKY IS peLICHHUS YpaBHEHHUI;

CBOOOJHO OIEPHUPOBATH MOHATHAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, ONpeieNeHHE
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCMOJIb30BaTh Tpaduku (YHKIMHA AT MCCIEJOBAHUS INPOLIECCOB M 3aBHCUMOCTEH IpH
pelIeHny 3a/ad U3 APYTUX Y4YeOHBIX NMPEAMETOB U PealbHOM KM3HM, BBIpaXKaTh (opMyliaMu
3aBUCUMOCTHU MEXY BEIIMYNHAMU;

112.7.4.1.4. Hayana MmaTeMaTHYECKOTO aHAJIN3A:

CBOOOJHO ONEpHpPOBATh IMOHATHUSAMHU: apu(pMeTHUeCKass M TeoMeTpUyecKas Mporpeccus,
OeckoHEeYHO yObIBarollasi reoMeTpruuecKasi porpeccusi, TMHEHHBIA 1 SKCIIOHEHIIMABHBIM POCT,
(opMmysa CI0KHBIX IPOIEHTOB, UMETh MPEICTABICHHE O KOHCTAHTE;

HCIIOJIB30BATh MMPOrpECCUMN I pCHICHUSA PCAJIbHBIX 3ada4 MPHUKIAAHOTO XapaKTepa,

CB060,Z[HO OIICpHUPOBATH TIOHATHUSAMMU: nocCiaeca0BaTCiIbHOCTD, CIIOCOOBI 3aJaHus
HOCHGJIOB&T@HBHOCTeﬁ, MOHOTOHHBIC U OTPaHUYCHHBIC IMMOCIICAOBATCIIBHOCTH, TIOHUMATh OCHOBBI
3apOXKACHUA MATCMATHYCCKOI'O0 aHaJIn3a KaK aHaJIn3a OCCKOHEUHO MaJIbIX;

CBOOOJTHO ONIEpUpPOBATh TOHSATHSIMH: HETPEPHIBHbIC (YHKIWH, TOYKH pa3pbiBa rpaduka
(yHKIMH, aCHMOTOTHI Tpaduka GyHKINY;

cBOOOZIHO ONEepUpOBaTh NOHATHEM: (YHKIMs, HENpepblBHAsS HAa OTpe3Ke, MPUMEHSTh
CBOWCTBA HEMIPEPBIBHBIX (QYHKLUH JUISI pellIeHHs 3aa4;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: TIEPBAst K BTOPAst IPON3BOIHBIC (PYHKIINH, KacaTelbHasI
K rpaduky QyHKIIUY;

BBIYUCIISITH POU3BOIHBIE CYMMBbI, IPOU3BEEHUS, YACTHOT'O M KOMITO3ULIMHU IBYX (DYHKIIMA,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

HCIIOJIb30BaTh TEOMETPHUYCCKUN U PUINICCKUI CMBICI TPOU3BOTHOM TSl PEIICHHUS 33]1a4.
112.7.4.1.5. MHOXecCTBa U JIOTHUKA:
CBOOOJTHO OIEPUPOBATH MOHATHUSIMHU: MHOKECTBO, OTIEPAINN HaJl MHO)KECTBAMH;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar AJIs OIUCAHUs pealbHBIX IIPOLIECCOB U
SBJICHUH, IPU pELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB;

CBOOOJHO OINEpPUPOBATh TMOHATHSAMU: OIpE/eTIeHUue, TeopeMa, YypaBHEHHE-CIIEe/ICTBUE,
CBOMCTBO MaTeMaTH4YeCKOro OO0bEKTa, JI0Ka3aTeIbCTBO, PABHOCHIIbHbIE YpaBHEHUS U
HEPABEHCTBA.

112.7.4.2. K xonmy oOydyeHnuss B 11 ximacce OOydYarOmIMICS TIOMYYHUT CJCAYIOIIHNE
npeIMEeTHbIC Pe3yNbTaThl IO OTACIBHBIM TeMaM deaepanbHoi pabodeil mporpaMmbl y4eOHOTO



Kypca "AnreOpa u Hauasa MaTeMaTHYECKOro aHanu3a'":
112.7.4.2.1. Yucna v BBIYUCIECHUS:

CBOOOJHO OINEpPUpPOBATh TMOHATHAMM: HATypajJbHOE M 1EJI0€ YHUCIO0, MHOXECTBA
HaTypJIbHBIX U LIEJIBIX YUCEJI, MCIOJIb30BaTh NMpU3HAKK aeanMocTy nenbix ynces, HOJl m HOK
HATypaJIbHBIX YMCEN IS PEIICHM 3a]a4, IPUMEHATh aroput™ EBknnna;

CBO60)IHO OIICPHUPOBATH ITOHATUEM OCTATKaA 11O MOAYJIIO, 3alIUChIBATE HATYPAJIBHBIC YHCJIa B
PA3JINYIHBIX ITO3UIUOHHBIX CUCTCMAX CUUCIICHUS,

CcBOOO/JHO OMNEPUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIO UM MHOXECTBO KOMIUIEKCHBIX
qucell, MPEACTaBIATh KOMIJICKCHBIE YHCIIa B aNreOpandeckoil 1 TPUrOHOMETPUUECKO (opme,
BBITMOJIHATH apu(MeTHUECKHE ONEPALUU ¢ HUIMH U U300pa)kaTh Ha KOOPJUHATHON TUIOCKOCTH.

112.7.4.2.2. YpaBHEHUs U HEPABEHCTBA!

CBO60}IHO OICpHUpOBaATH IHOHATHUAMU: HUppalOHAJILHBIC, IIOKa3aTCIbHBIC n
J'IOl"apI/I(I)MI/I‘-ICCKI/Ie HCPAaBCHCTBA, HAXOAUTH UX PCIICHUS C IOMOLIILI0 PABHOCUJIBHBIX IIEPCXOO0B;

OCYIIECTBIISATH OTOOP KOPHEH MPHU PEIICHHH TPUTOHOMETPHUIECKOTO YPaBHEHUS;

CB060,Z[HO ONCpHUpOBATL MOHATUCM TPUTOHOMCTPHYCCKOC HCPABCHCTBO, IMPUMCHATH
HGO6XOJII/IMI)IG q)OpMy.]'II)I AJIg PpEIICHUA OCHOBHBIX THUIIOB TPUTOHOMETPUUCCKHUX HEPABCHCTB,

CBOOOJHO ONEpPHUPOBATH MOHATHAMM: CUCTEMA M COBOKYITHOCTh YPaBHEHUI M HEPAaBEHCTB,
PaBHOCHJIbHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXOAUTh PEIICHNUS CUCTEMbI M COBOKYITHOCTEN
palMOHANBHBIX, MPPALUOHANBHBIX, IIOKA3aTeNbHBIX W JIOTApUPMHUECKUX YPaBHEHUH WU
HEPaBEHCTB;

pemiaTh palMOHAaJbHbIE, HWpPPAlMOHAJIbHBIE, IOKa3aTelbHble, Jorapupmuyeckue U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, CONEPIKAIINE MOYJIM U ITAPAMETPBHI;

NPUMEHSATH rpaduuecKre METO/IbI JUI PELIeHUs] ypaBHEHUH 1 HEPABEHCTB, a TAKKe 3a1a4 C
rapaMmeTpamu;

MOZICIIMPOBATh PCAJIbHBIC CHUTyallUM Ha A3BIKC anre6p1>1, COCTaBJIAATb  BBIPAXKCHUA,
YpaBHCHU, HCPABECHCTBA U X CUCTEMEI 110 YCJIOBHUIO 3a1a4M, UCCIICA0BATh INOCTPOCHHBIC MOJCIIN
C UCIIOJIb30BAHUCM alllrapata aJ'IFC6pLI, HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBIfI PE3yJIbTaT.

112.7.4.2.3. ®yHk1uu u rpaduxu:

CTPOUTH TpapUKH KOMITO3UIMU (DYHKIHHA C MOMOILIBIO 3JIIEMEHTAPHOIO HCCIENI0BaHUS U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIIHIA;

CTPOUTH T€OMETPUIECKHE 00pasbl YpaBHEHUI U HEPABEHCTB HA KOOPIUHATHOMN TUIOCKOCTH;
cBOOO/IHO OTIEPUPOBATH MOHATUAMU: T'paUKU TPUTOHOMETPHUUECKUX QYHKIUM;
MPUMEHSTh PYHKIUU 11 MOICTUPOBAHUS U HCCIEAOBAHUS PEAbHBIX MPOIECCOB.
112.7.4.2.4. Hagajma MaTeMaTHIEeCKOT0 aHAJIN3Aa:

UCMOJb30BaTh TPOU3BOAHYIO JUIs HCCIelIOBaHMA (YHKIMM Ha MOHOTOHHOCTb H
3KCTPEMYMBI;



HaxXoauThb HanOOJIbIlIee U HAMMEHBIIIES 3HAUCHUS (I)yHI(I_[I/II/I HCHpCpBIBHOﬁ Ha OTPC3KCE;

HCIIOJIB30BATh IMMPOMU3BOAHYIO JJIA HAXOKACHWA HAWITYUHICTO PEIICHWA B MIPHUKIIAAHBIX, B TOM
qHCIie COIMAbHO-9KOHOMHUECKHX, 3a/1a4ax, JUIsl OpeAeSIeHUs] CKOPOCTH M yCKOPEHUS Mpoliecca,
3aTaHHOTO (POPMYIION WU TpadHuKOM;

CcBOOOHO OMEPUPOBATh MOHATHIMU: IIEPBOOOpa3Hasi, ONpeAeICHHBI UHTETPall, HAXOIUTh
MEPBOOOPA3HBIC 3JIEMEHTAPHBIX (YHKIUH M BBIYUCIATE WHTETpas 1o Qopmyne HproToHa-
Jletibuuma;

HaxXoauTh IJIOIIaaU ITJIOCKUX (1)I/Il"yp 1 00BEMEI TEJI C IMMOMOIIBIO MHTETPAJIA,

MMETh TPEACTABICHHE O MAaTEeMAaTHYE€CKOM MOJEIMPOBAHWU Ha TMPUMEPE COCTaBIICHUS
nudpepeHIaTbHBIX YPAaBHCHHI;

peuiaTth MPUKIAAHBIC 3aJda4d, B TOM YUCIIC CONHUAJIBHO-DKOHOMHUYCCKOI0O U (I)I/I3I/ILICCK01"O
XapakTepa, CpeaACTBAMH MATEMATHYCCKOT'O aHaIn3a.

112.8. PepepanbHan paboyas nporpamma y4yebHoro kypca "lleometpusa".
112.8.1. [lossicHuTebHAS 3aIIKCKa.

112.8.1.1. T'eomeTpust siBIsIeTCA OJHUM K3 0A30BBIX KypCOB HAa YPOBHE CPEIHETO OOIIEro
o0pa3oBaHUs, TaK KaKk 00ecreunBaeT BOZMOKHOCTh U3yUEHHUs AUCIUILTUH €CTeCTBEHHO-HAYIHON
HaIpaBJIEHHOCTH U MPEIMETOB I'yMaHUTApHOTO LKKIA. Jlornyeckoe MblluieHue, Gpopmupyemoe
P U3YYeHUH 00YYaIOIIMMUCS TIOHATUHHBIX OCHOB T€OMETPHUH, MPHU JT0KA3ATEIHCTBE TEOPEM U
ITOCTPOCHHH LIETIOYKH JIOTHYECKUX YTBEPKICHUN IPU PELIEHUU T€OMETPUUYECKHX 3a/1a4, YMEHUE
BBIJIBUTATh M ONPOBEPraTh TUIIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS IIPU PEIICHUU 3aaad
€CTCCTBECHHO-HAYYHOI'O IKKJI4a, B YaCTHOCTHU (i)I/ISI/I'-IeCKI/IX 3aa1a4.

112.8.1.2. Ilens ocBoeHus mporpammsl yueOHoro kypca "I'eomerpus" Ha yriryOiaeHHOM
YpOBHE - Pa3BUTHE MHAMBHIYaAIbHBIX CIIOCOOHOCTEN OOYyYaroIIMXCS MPU U3yYEHUU T€OMETPUU
yepe3 oOecrieyeHHEe BO3MOXKHOCTH TPHOOpPETeHHsT M MCIONb30BaHMA Oosiee  TiyOOKHX
TCOMETPUYECKUX 3HAHWA W JEHCTBHIA, CHENU(PUUHBIX TEOMETPHH, W HEOOXOJMMBIX JUIS
YCIIEHIHOTO NMPOo(ecCHOHANBHOT0 00pa30BaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHUKH.

112.8.1.3. TlpuopuTeTHBIMH 3aadaMH Kypca TEOMETPHH Ha YIIyOJE€HHOM YpPOBHE,
PACHIUPSIONTUMH M YCUIIUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBISIOTCS:

paciivpeHue mpeICTaBIeHHs 0 FEOMETPUH KaK YaCTH MUPOBOM KYJIbTYpbl U (POPMUPOBAHKE
OCO3HAHUS B3aUMOCBSA3U T€OMETPUU C OKPYKAIOIIHUM MUPOM;

(dbopMHpOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak O BaKHEHIINX
MaTEeMaTUYECKUX MOJIETISX, TO3BOJISIOIINX ONMUCHIBATh U U3Y4YaTh Pa3HbIE SIBICHUS OKPYKAIOLIETO
MHpa, 3HaHHUE MMOHATUIHOTO armapara mo pasjaeny "CrepeoMerpus’ yueOHOTO Kypca reOMETPHH;

(dbopMHpOBaHHE YMEHUS BJIAJIETh OCHOBHBIMU MOHATHSIMHU O MPOCTPAHCTBEHHBIX QUTYpaxX U
WX OCHOBHBIMH CBOMCTBAMHM, 3HaHUE TeopeM, (OpMyJl U YMEHHE HX MPUMEHATh, YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PEeLIeHH 3a/1a4;

dbopMHUpOBaHWE yMEHHUS paClO3HABaTh HAa YEPTEkKax, MOACISIX M B pPEATbHOM MHPE
MHOT'OTPaHHUKH U TeJla BPalIEHUsl, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJIETIH;

q)OpMI/IpOBaHI/Ie IIOHHMMaHHA BO3MOXXHOCTH AKCHOMAaTHYECKOI'O IIOCTPOCHUMA



MaTeMaTHYeCKUX TeopHi, (GopMUpOBaHHE MOHWMAHHS POJM AKCMOMATUKHU IpPHU IMPOBEIACHUU
paccyXIeHHH;

(bOpMHpOBaHHe YMCHUA BJIAACTb MCETOHAAMH HNOKA3aTCIBCTB U AJTOPUTMOB PCIICHHA,
YMCHUA WX [PUMCHATH, IMPOBOAWUTE JOKA3aTCIBbHBIC PACCYXICHHA B XOAC PCHICHUA
CTCPCOMCTPHUICCKUX 3ada4 W 3a4a4 C TMPAKTHUYCCKUM COACPIKAHUCM, (I)OpMI/IpOBaHI/Ie
OpeaACTaBJICHUA O HeO6XO)II/IMOCTI/I A0Ka3aTejIbCTB IIPHU 00OCHOBAaHHMM MAaTEeMaTHYECKHUX
YTBep)KI[eHI/Iﬁ " pOJIM aKCUMOMATHUKHU B IMTPOBCACHUUN NCAYKTUBHBIX paccymneHHﬁ;

Pa3BUTUEC KW COBCPIICHCTBOBAHHUEC MHTCIIICKTYAJIBHBIX W TBOPUYCCKHX cIocoOHOCTEH
o6yqa}0mnxc;1, IMO3HaBaTEILHOM AKTHUBHOCTH, HCCICAOBATCIbLCKUX YMeHHﬁ, KPUTHYHOCTHU
MBIIIJICHHA, MHTEPECA K U3YUCHHUIO TCOMCTPHH,

¢dopmupoBaHHe (QYHKIMOHAIBHONM TI'PAMOTHOCTH, PEJIEBAHTHONH TI'E€OMETpUHU: YMEHHSA
pacrno3HaBaTh IPOSBICHUS T€OMETPUUYECKUX TOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B pealibHbIX
KU3HEHHBIX CHUTyallMssX W TpU U3YyYEHUM JPYrHX Y4eOHBIX TIPEJAMETOB, MpPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEpPHOCTEH, MOJENMPOBAaHUS pEAJbHbIX CUTYyallMi, HCCIeT0BaHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIIPETALIMH [TOJIyYEHHBIX PE3YJIbTATOB.

112.8.1.4. OcHOBHBIMU cO/iepKaTEIbHBIMU JIMHUSAMU yueOHoro Kypca "I'eomerpus” B 10 -
11 xnaccax sBisrorcs: "IIpsimble M mnockoctu B npoctpaHcTBe", "MHororpannuku”, "Tena
BpanieHus", "BekTopbl 1 KOOpAMHATEI B IpocTpaHCcTBe", " JIBUKEHNS B IPOCTPAHCTBE".

112.8.1.5. CdopmynupoBannoe B PI'OC COO TpeboBanue '"ymeTb OnepupoBaTh
MOHATHSMH"', PeJIEBAaHTHBIX T€OMETPUN Ha yriayOieHHOM ypoBHe oOyuyeHus B 10 - 11 kmaccax,
OTHOCHTCSI KO BCEM COJIepKATEIbHBIM JIUHUAM y4e€OHOTO Kypca, a (OpMHUPOBAHUE JTOTUYECKHX
YMEHHUM pacrpeienseTcss He TOJNBKO IO COJEepKaTeNIbHBIM JHHHUSIM, HO M IO ToAaM OO0ydYeHHs.
Conepxxanne  o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yjbTaTaM  OCBOCHUS
®enepanbHO paboueill MporpaMMbl, paclpeieeHHbIM [0 ToAaM 00y4YeHHs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIpPOCaM OOydarouiuecs
oOpamanuch HEOAHOKPATHO, YTO IO3BOJISET OPraHU30BaTh OBJIAJCHHE TI'E€OMETPUYECKUMU
HNOHATHSAMHM W HAaBBIKAMH IIOCJIEJ0BATENbHO M IOCTYNATENbHO, C COOJIOJCHHEM INPHUHIIMIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYI0 CHCTEMY TI'€OMETPHUYECKHX
npecTaBiIeHui 00ydarOIMXCsl, paciiupsis U yriayonss ee, oOpa3ys NpPOYHbIE MHOXKECTBEHHbBIE
CBSI3H.

112.8.1.6. [Tepexoxa k U3y4eHUIO TEOMETPUHN HA YTIIyOJIEHHOM YPOBHE TIO3BOJISET:

co3gath ycioBus it auddepeHnranuu  OO0y4eHHs, TOCTPOSHUS WHIUBHUIYaTbHBIX
o0pa3oBaTeNbHBIX MpOTrpamMM, OOecleyuTh yriayOJeHHOe W3yuyeHHE TeOMETPUH  Kak
cocTapJIstomel yaeoHoro nmpeamera "Marematuka',

MOJATOTOBUTH OOYYaIOIUXCS K MPOJODKEHUIO M3YYSHHs] MaTeMaTUKH C y4eTOM BBIOOpa
Oynymeit mpodeccun, obecrneunBas TPEEMCTBEHHOCTh MEXKIy OOMUM M TPOo(eCcCHOHATBHBIM
o0Opa3oBaHHEM.

112.8.1.7. O6mee Yuciao 4YacoB, PEKOMEHIOBAHHBIX IS H3y4YeHHsS Yy4eOHOTO Kypca
"T'eomerpus" Ha yriryOiaeHHOM ypoBHE - 204 yaca: B 10 kinacce - 102 yaca (3 yaca B Hezeno), B
11 xmacce - 102 gaca (3 yaca B HeJeNiO).

112.8.2. Conepxanue obyuenus B 10 kmacce.

112.8.2.1. IIpsambie U TIIOCKOCTH B MPOCTPAHCTBE.



OCHOBHBIC ITOHATHUS CTCPCOMCTPHUHU. Tqua, npsamasd, I0CKOCTb, IPOCTPAHCTBO. [Tonsitue 00
AKCUOMAaTHYCCKOM IMOCTPOCHUHU CTCPECOMETPHUU: AaKCUOMBI CTCPEOMETPUHU U CICACTBUA U3 HUX.

B3anMHOe pacnosnokeHHue MpsIMBIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, MTapalIeIIbHbIE U
cKpenuBaromuecs npsamele. [IpuzHaku ckpemumBaronmxcs npsameix. [lapamienbHOCTh NpAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IapajuIeIIbHBIE IPSIMBIE B IIPOCTPAHCTBE, NApaJUIEIbHOCTh TPEX
NpsAMBIX, MApaJUIEIbHOCTh NOPSIMOM M IIOCKOCTH. [lapamienbHoe W LEHTpalbHOE
NpOEKTHPOBaHUE, n3oopaxkeHue puryp. OCHOBHBIE CBOMCTBA MapajlIEIbHOTO MPOSKTUPOBAHMUS.
N306paxkenue ¢puryp B napajsiesibHON MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YTOJl
MEXIY NPsAMBIMA B IPOCTpaHCTBE. llapayienbHOCTh IIOCKOCTEN: NapaljleibHble IUIOCKOCTH,
CBOICTBa MapauienabHbIX IIockocTel. [Ipocrelimue npocTpaHCTBEHHbIE (GUTYPHI HA MIIOCKOCTH:
TETpa’ap, NapalIeIIECIUIIE]], IOCTPOCHUE CEYEHUN.

[TepneHMKyIIPHOCTD NPSAMOM U TUIOCKOCTH: EPIEHANKYIISIPHBIE MPSMBIE B IPOCTPAHCTBE,
IpsIMBIE MAPAJUICIIbHBIE U NEPHEHAMKYJISPHbIE K IIJIOCKOCTH, NPU3HAK NEPHEHIAUKYISPHOCTU
NpsIMOM M IUIOCKOCTH, TE€OopeMa O MPSAMON NEepNeHIUKYJISIpHOU miIockocTd. OpTOroHaiabHOE
IPOEKTUPOBaHUE. [lepneHAuKyIsp ¥ HAKJIOHHBIE: pACCTOSHUE OT TOYKH [0 IUIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUs (PUryphl Ha TUIOCKOCTb. leprenauKynspHOCTh
IUIOCKOCTEW: IpU3HAK MEPHEHAUKYJSPHOCTH ABYX IUIOCKocTe. Teopema o0  Tpex
MEepIEHAUKYIIApax.

VYTIibl B IPOCTPAHCTBE: YTOJI MEKAY NMPSMOU U INIOCKOCTBIO, IBYTPaHHBIN yToJl, TMHEUHBIN
yToJl JABYIpaHHOTO yria. TpexrpaHHbli M MHOrorpaHHble yribl. CBOWCTBa IUIOCKHX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHMHYCOB U CHHYCOB JIJISl TPEXTPaHHOT'O yIia.

112.8.2.2. MHOrOrpaHHUKH.

Byl MHOTOrpaHHHMKOB, pa3BepTKa MHOrorpanHuka. [Ipusma: n-yronapHas npusma, npsmas
U HaKJIOHHAas TpHU3MBI, OOKOBas MW TOJHAas TMOBEPXHOCTh Hpu3Mel. [lapamenenunen,
NpsIMOYTOJIBHBIM MapajulesIenune] W ero cpoicrBa. Kparwailmme nyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IlpoctpanctBenHas teopema I[ludaropa. ITupamumpa: n-
yToJibHas MUpaMuja, IpaBuibHas U yceueHHast nupamuibl. CBoiicTBa pedep n OOKOBBIX IpaHel
[IpaBUIBLHON mNUpamuiel. IIpaBuiibHbIE MHOTOIpaHHMKU: IPAaBUJIbHAs IPU3Ma W IIpaBUJIbHAsS
nMpamuia, paBuibHasi TpeyrojbHas Mupamuia 1 NpaBuWIbHBIN TeTpasap, Kyo. [lpencrasnenue o
[IPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’dAp, AOJEKAdIP U UKOCAIP.

Boruncnenue »ieMeHTOB MHOTOTPaHHUKOB: pedpa, AuaroHanu, yrisl. [lmomans 60koBoi
MOBEPXHOCTH U MOJIHOM MOBEPXHOCTHU MPSAMOM MPU3MBI, IUIOIIA/Ib OCHOBAHUH, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsAMOI mpu3Msbl. [lnomans 60KkoBON MOBEPXHOCTH M MOBEPXHOCTU NMPaBUIBHON
NUPaMHUJIBL, TEOPEMA O TUIOIIAIN YCEUEHHON TUPaMUIBI.

CuMMeTpusi B TIPOCTPAHCTBE. DJIEMEHThl CHUMMETPUHU MPABUIBHBIX MHOTOTPAaHHUKOB.
CuMMeTpuss B TNpaBUIBHOM MHOIOIPDAaHHUKE: CHUMMETpHUS MapajljiesieluIeaa, CUMMETPHUs
MIPaBUJIBHBIX NIPU3M, CAMMETPHSI IPABWIBHOW MHPAMU/IBI.

112.8.2.3. BekTOpsl U KOOPAMHATHI B IPOCTPAHCTBE.

[ToHsATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIMPABIICHHbIE U IPOTUBOIIOJIOKHO HAIIPABIECHHBIE BEKTOpbI. PaBeHCTBO
BEKTOpPOB. [I€HCTBHs C BEKTOpAaMH: CIIOKEHUE W BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBOMCTBA CI0KEHUS BEKTOPOB. CBOMCTBA yMHOXKEHUS
BEKTOpa Ha uyncio. [lonsTne koMIutaHapHele BEKTOPHL. [[pr3Hak KoMIIIaHAPHOCTH TPEX BEKTOPOB.



[IpaBuio mapamnenenunena. Teopema O pPas3iOKEHHH BEKTOpA I0 TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! BekTopa. CBs3b
MEXJly KOOpJMHATaMH BEKTOpa M KOOPAMHATAMHU TOYEK. YTOJ MEXIy BeKkTopamu. CkaiaspHoe
MIPOU3BEICHUE BEKTOPOB.

112.8.3. Coneprxanue obyuenus B 11 kmacce.
112.8.3.1. Tena BpaiieHus.

[ToHATHSA: UIMIMHIpPUYECKas TOBEPXHOCTb, KOHHYECKash IOBEPXHOCTh, chepuueckas
MMOBEPXHOCTh, 00pazylole nopepxHocreil. Tena BpamieHus: HUINHAP, KOHYC, YCEUEHHBII KOHYC,
cdepa, map. B3aumHoe pacronoxkeHue chepbl U MIOCKOCTH, KacaTeldbHas IIOCKOCTh K cdepe.
N306paxkenue Ten BpalleHus Ha MIIOCKOCcTU. Pa3BepTka unianHapa u konyca. Cummetpus chepbl
Y 1apa.

O6beM. OcHoBHBIE cBoiicTBa 00BeMOB Ten. Teopema 00 oOBbeMe NPSIMOYTOJIBLHOTO
napajjenenunena U cieacTBus u3 Hee. OO0beM NpsSMOM M HAKIOHHON MPHU3MBI, HUIMHIPA,
nUpaMuIbl 1 KoHyca. O0beM 1mapa U mapoBOro CeTMEHTA.

KomOuHammu Tenm BpamieHWs W MHOTOTPAHHUKOB. [Ipu3ma, BIHCaHHAs B IMJIHHJD,
OINMCaHHash OKOJO mwinHapa. [lepecedenue cdepsl U mapa ¢ MI0CKOCcThI0. Kacanue mapa u
cdepsl IIOCKOCTHIO. [IOHATHE MHOTOTpaHHKUKA, OTIMCAHHOTO OKOJIO cepsl, chepbl, BIIMCaHHOW B
MHOT'OI'paHHUK HUJIU TCJIO BpallCHUA.

[Tnomanas MOBEPXHOCTH IWIMHApA, KOHyca, Miomans cepbl U ee vacteil. [lomobue B
npoctpancTBe. OTHomIeHHe 00BEMOB, IUIOIIAAEH MOBEpXHOCTEH MOMOOHBIX  Quryp.
[IpeobpazoBanue momobus, romoTeTus. PemieHne 3agay Ha IUIOCKOCTH C HCIIOJIB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOrorpaHHUKOB M T€JI BPAILEHUs: CEYSHUS IMJIMHpa (mapajlieabHO
U TEepIEeHANKYJISIPHO OCH), CEYeHHUs] KOHyca (MapajuleibHOe OCHOBAHUIO U MPOXOsIlee uepes
BEpIIMHY), CEUECHMsI LIapa, METO/Abl MOCTPOCHUSI CEUECHUI: METOJ CJIEAO0B, METOJ] BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEH MITOCKOCTH.

112.8.3.2. BekTOpsl 1 KOOPAMHATHI B IPOCTPAHCTBE.

Bexkrops!l B npoctpancTBe. Onepannuu HaJx BEKTOpaMH. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrOo yMHOXeHMs. [IpsmoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxkenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpHU
pELIEHNN T€OMETPUUYECKUX 3a/1ad.

112.8.3.3. JIBr>keHUs1 B IPOCTPAHCTRBE.

JIBmxenus mpoctpanctsa. Otobpaxenus. J[BrkeHus u paBeHcTBO puryp. O6mue cBoiicTa
JBW>KEHUW. BUIbpl NBMKEHMI: TapajuieibHbI NMEPEHOC, UEHTpalbHAs CUMMETPHS, 3€pKajbHAas
CUMMETpPHUS, TOBOPOT BOKPYT mpsiMoii. [IpeoOpazosanust mogodus. [Ipsimas u cdepa Diinepa.

112.8.4. [IpeameTHBIC pe3yabTATHI IO OTJAEIBHBIM TeMaM y4eOHoro Kypca "['eomerpus’. K
koHITy 10 kiacca oOy4aromuiicss Hay4IuTCs:

CBO60}IHO OIICpHUPOBATE OCHOBHBIMHU IMOHATHUAMHU CTECPCOMETPUH IPU PCHICHUU 3aaa4 U
IMPOBCACHNHN MATCMATUUICCKUX paccyxc;[eHHﬁ;

IMPUMCHATE aKCUOMBI CTEPCOMETPHUHN U CICACTBUA M3 HUX IIPU PCIICHUU I'€OMETPHUICCKUX



3a7a4;

KJ'IaCCI/I(i)I/IHI/IpOBaTI) B3aMMHOC PpacCIlOJIOKCHUE IPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IMPOCTPAHCTBE, IPAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBCE,

CBO60)IHO OIICpHUPOBATH IIOHATUAMMU, CBA3AHHBIMHU C YrJIaMU B IIPOCTPAHCTBE: MCEKIY
MMPAMBIMHA B IPOCTPAHCTBEC, MCIKAY HpHMOﬁ " IJIIOCKOCTBIO,

CBO60)IHO OIICpHUPOBATH TOHATUAMMU, CBA3aHHBIMH C MHOTOTPaHHUKAMMU,

CBOOOJHO pacHo3HaBaTh OCHOBHBIE BHUABI MHOTOTPAHHUKOB (IIpHU3Ma, NHpaMuja,
MPSIMOYTOJIbHBIN Mapajuienenunen, Ky0);

KJ'IaCCI/I(l)I/II_II/IpOBaTL MHOTI'OT'paHHUKH, BLI6I/Ipa$I OCHOBAHUA IHJIA KHaCCI/I(I)I/IKaL[I/II/I;

CBO60}IHO OHepI/IpOBaTI) IIOHATHUAMU, CBA3AHHBIMHU C CCUCHHUECM MHOFOTpaHHHKOB
IJI0OCKOCTBIO;

BBITIOJIHSTH TapajuIelIbHOE, IIEHTPAJbHOE M OPTOTOHAIBHOE IMPOCKTUPOBaHUE (PUTYP Ha
TUIOCKOCTb, BBITIONHATH N300pakeHus (pUryp Ha ImiocKOCTH;

CTPOUTHh CEYEHHS MHOTOIPAaHHUKOB pA3IUYHBIMH METOJIaMH, BBINOJIHATH (BBIHOCHBIE)
IUIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  IJIOMIAAA  TIOBEPXHOCTEH  MHOTOTPaHHUKOB  (MpW3Ma,  MHPaMHJIA),
T€OMETPHUYECKUX Tell C MPpUMEHEHHEM (GopmyT;

CBO60)IHO ONCpHUPOBATH MMOHATHUAMU: CUMMETPHA B ITPOCTPAHCTBE, LICHTP, OCh U ITJIOCKOCTH
CUMMCTpPUHU, LIECHTP, OCh U IIJIIOCKOCTh CUMMCTPHUU (I)I/II‘prI;

CBO60}IHO ONEprUpoOBaTh MOHATHAMH, COOTBCTCTBYIOIIMMH BCKTOpaM H KOOpAWHATaAM B
IMPOCTPAHCTBE;

BBIITIOJIHATH HGfICTBI/I?[ Haa BEKTOpaMHU,

peumiath 3ada4M Ha JAO0Ka3aTCJIbCTBO MATCMATUYCCKUX OTHOIIICHUN U HaXO0XICHUC
TCOMETPHUUYCCKUX BCIIUYMUH, MPUMCEHAA U3BECTHBIC MCTOABI TP PECIICHNH MATEMATHYCCKUX 3aaa4
IMMOBBIIICHHOT'O 1 BBICOKOT'O YPOBHS CJIOKHOCTH,

MMPUMCHATH HpOCTQfIH.IHC NporpaMMHEBIC CPEACTBA U DJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTCMEI ITPU PpCHICHUH CTCPCOMECTPUUCCKHUX 3a4aY;

U3BJIEKATh, MPEOOPa30BbIBATE U MHTEPIPETHPOBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECcKuX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

MPUMEHSATh MOJIYYEHHbIC 3HAHUSI HA MPAKTUKE: CPABHUBATH U AHAIM3UPOBATH peaibHbIE
CUTyallM¥, NPUMEHATh W3YUYCHHBIE MOHSATUS B NPOLECCE IOMCKA PEUIEHUS MaTEMATHYECKU
chopMyITHPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh pEabHBIE CUTYallMd Ha SI3bIKE T€OMETPHH,
MCCIIEIOBATh MMOCTPOEHHBIE MOJIENIM C MCIIOJIb30BAHUEM TE€OMETPUYECKUX IOHATHU U TEOPEM,
amnmapara anreOpsl, pelarh MPaKTHIECKUE 3a/1aui, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKHIX
BEJINYMH;

UMETh TNpeACTaBIEHUSI 00 OCHOBHBIX ATalax pa3BUTHUs I'€OMETPUM KaK COCTaBHOM 4YacTH
(yHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



112.8.5. TlpenmeTHbIE pe3ysbTaThl O OTJEIBHBIM TeMaM yueOHoro Kypca "['eomerpus”. K
koHIy 11 kiacca oOyvaronuiicss Hay4uTCs:

CBOOOJHO OMEpPHPOBATh MOHATHSAMH, CBS3aHHBIMU C IWIMHIPHYECKOH, KOHUYECKOU U
chepryeckoi TOBEPXHOCTAMHU, OOBSICHITH CIOCOOBI IMTOTYUCHNUS,

OIEePUPOBATH MOHATUSAMHU, CBI3aHHBIMHU C TEJIaMHU BPAILCHUS: IIMIIMHIPOM, KOHYCOM, cpepoit
U I1apOM;

pacrio3HaBaTh Teja BpalleHus (UMIMHIpP, KOHYC, cdepa U Iap) U OOBACHATH CIIOCOOBI
TIOJTyYSHHS TEIl BPALICHUS;

KJ'IaCCI/I(I)I/II_II/IpOBaTB B3aMMHOC PACIIOJIOKCHHUC C(bCpBI " IIJIOCKOCTH,

BBIYUCIIATE BCJIMYMWHBI DJIECMCHTOB MHOT'OI'PAHHUKOB WU TCJI BPAIICHU, 00BbEMBI U IIomiaau
HOBCpXHOCTCI‘;I MHOT'OT'PaHHUKOB U TCJI BPAIICHUS, TCOMCTPHUYCCKUX TCII C IPUMCHCHUCM (I)OpMy.H,

cBOOOJHO OMEpUpOBAaTh MOHATHUSMHU, CBSI3AaHHBIMH C KOMOMHALMSAMM TeJl BpaIIeHHUs U
MHOTOT'PaHHMKOB: MHOTOTPAHHUK, BIIMCAHHBIM B cdepy M ONUCAHHBIM OKoyo cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJIU TEJIO BpalCHHUS;

BBIUUCIIATE COOTHOUMICHUA MCKAY TUIOIIAAsIMU HOBCpXHOCTCf/'I 1 00beMaMH HO)I06HBIX TECII,

n300paxaTh u3ydaeMble GUTYpbl, BHIIOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKHU U3 PUCYHKOB
IPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BPAIICHUS;

U3BJIEKATh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH TOHITHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJTHSATH OTEPAIMK HAJl BEKTOPaAMU;
3a/1aBaTh TUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOP/INHAT;

pemaTth reOMETPUICCKUC 3aJa4i Ha BBIYHUCICHUC YITIOB MCIKAY NPAMBIMU U IIJIOCKOCTAMH,
BBIYHMCIICHUC paCCTOHHI/Iﬁ OT TOYKH [JO INNIOCKOCTH, B ILECJIOM, Ha IMNPHUMCHCHUC BCKTOPHO-
KOOPpAWMHATHOTO METOJa IIPpHU PCIICHUHU,

CBOOOJTHO OTIEpUPOBATH MOHSATHUSMHU, CBSI3aHHBIMU C JIBWKEHHWEM B TPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BBITIOJTHSITH N300paKeHUsI MHOTOTPAHHUKOM U TeJl BPAIIEHUS TIPH MapajuieIbHOM IepeHocCe,
HEHTPaIbHOW CHMMETPHUH, 3€pPKATbHONM CHMMETPHM, TPU [OBOPOTE BOKPYTr TMPSIMOH,
npeoOpazoBaHus OI00US;

CTPOUTH CEYEHHsI MHOTOI'PAaHHMKOB M TeJ BpALLEHHs: CEUEHUsS LWIMHIpA (MapauielbHO U
NEPIEHAUKYISIPHO OCH), CEYEeHUs KOHyca (IapajIeIbHOE OCHOBAaHHMIO M IPOXOAAIIEe Yepes
BEpILNHY ), CEYEHHUS 11apa;

HCIIOJIB30BAaTb METOJAbI IIOCTPOCHUA CEUCHMIA: METOJ CJICAOB, METOJ BHYTPCHHCTO
IMPOCKTUPOBAHUA, MCTO IIEPCHOCA CCKyIJ.ICfI IIJIOCKOCTH,

JOKa3bIBATb TCOMCTPHUYCCKUEC YTBCPKIACHUA,



OPUMEHATh TeOMeTpHuYecKkue (akThl ISl  PELIeHHs CTEPEOMETPHUECKUX — 3a7ad,
npeanojararomux HECKOJIbBKO IIaroB peIICHUsA, €CIIN YCJIOBUA IMPUMCHCHUA 3aJaHbI B SIBHOW H
HesIBHOHU (opme;

pemiath 3ada4d Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKHUX OTHONIICHUHN U HaXO0XICHUC
TCOMCTPHUYCCKUX BCIIUYHNH,

IIPUMEHATHh MPOrPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI IPH
pELIEHUU CTEPEOMETPUYECKUX 3a/1ay;

IIPUMEHSATH MOJYyYECHHBIEC 3HAHUS HA MPAKTHKE: CPAaBHUBATh, aHAIM3UPOBATh U OLICHUBATH
peanbHbIe CUTYalluH, IPUMEHATh U3yYEHHBIE TIOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE ITOUCKA
pelIeHns MaTeMaTH4YeCKH CPOpMYJIUPOBAHHON MPOOIEMBI, MOIETUPOBATh PEATBHBIE CUTYAIIUU
Ha S3BbIKE T€OMETPUU, UCCIIEN0BATh IOCTPOCHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATHUM M TeopeM, ammapaTa ajireOpbl, peliaTth MpPaKTUYECKUEe 3aJauyd, CBsS3aHHbIE C
HAXO0XKJICHUEM I€OMETPUYECKUX BEIINYUH;

UMETh TNpEACTaBIEHUSI 00 OCHOBHBIX ATalax pPa3BUTHs I'€OMETPUM KaK COCTaBHOM 4YacTH
(yHIamMeHTa pa3BUTHUS TEXHOJIOTUH.

112.9. PepepanbHaa paboyas nporpamma yyeb6Horo Kypca "BepoATHOCTb U
cTaTucTuka".

112.9.1. [logcanTenpHasd 3aIUCKA.

112.9.1.1. Yuebnslii kypc "BeposiTHOCTh U cTaTUCTHKA" YIIIyOJIEHHOTO YPOBHS SIBIISI€TCS
IPOJIOJKEHUEM U PAa3BUTHEM OJJHOMMEHHOI'0 y4yeOHOro Kypca yriyOJIeHHOro ypOBHS Ha YpOBHE
cpenHero oomero oOpa3zoBaHus. Y4eOHBIM Kypc TMpeaHa3HaueH [uis (OpMUPOBaHUSA ¥y
00yyaromuxcss CTaTUCTUYECKOM KyJbTypbl M TMOHHMAaHHsS POJM TEOPUH BEPOATHOCTEH Kak
MaTeMaTH4eCKOro MHCTPYMEHTA JUIsl U3YUYEeHHUS CIIy4alHbIX COOBITUH, BETUYUH U Tiponieccos. [pu
U3yYeHHH Kypca oOO0OramaroTcsl MpeICcTaBlIeHUs] OOYYarolIMXCs O METO/AaX HCCIeOBaHUS
W3MEHYMBOTO MHpa, Pa3BUBAETCS IOHMMAaHUWE 3HAYMMOCTH W OOIIHOCTH MaTeMaTHYeCKHX
METOJOB IO3HAHHUA KaK HEOTHEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAyYHOTO
MHPOBO33PEHHUS.

112.9.1.2. ConeprxaHnue yueOHOT0 Kypca HalpaBIeHO Ha 3aKPEIUICHNE 3HAHUM, TOJTy4YeHHBIX
MIPU U3yYCHUH Kypca Ha ypOBHE OCHOBHOT'O 00111eT0 00pa30BaHus, U Ha pa3BUTHUE MPECTABICHUN
0 CITy4ailHBIX BEJIMYMHAX M B3aUMOCBS35X MEKIY HUMHU Ha BaKHBIX IPUMEPAX, CEO’KEThI KOTOPBIX
MOYEPIHYTHI U3 OKpY’Karolero Mupa. B pesynprare y oOyyaromuxcst 10JKHO COPMUPOBATHCS
npecTaBieHne O Haubosnee YHNOTPeOMTENbHBIX W OOIMX MaTeMaTHYeCKHUX MOJENsX,
WCTOJB3YyEeMBIX ISl ONHCAHWS AaHTPONOMETPUYECKHX U JeMOrpadUyecKux BeIHYHH,
HOTPEIIHOCTE B pPa3MUYHBIe poOJIa H3MEPEHHUSX, JJIMTEIbHOCTH Oe30TKa3HOW paboTh
TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHH U MTPOIIECCOB B OOIIECTBE. Y YCOHBIN
Kypc siBIsieTcs 0a30il JUIsi OCBOGHHSI BEPOSTHOCTHO-CTATUCTHMUYECKUX METOJIOB, HEOOXOAMMBIX
CHEeMalUCTaM HE TOJbKO WHXEHEPHBIX CIEUHAJIbHOCTEH, HO TaKK€ COLHUAIbHBIX U
IICUXOJIOTHUECKUX, TOCKOJIbKY COBPEMEHHBbIE OOIIECTBEHHBIE HAyKH B 3HAUUTEILHOW Mepe
WCIIOJIb3YIOT amnmnapaT aHajin3a 00onbIuX JaHHbIX. L{eHTpanbHyo yacTh yueOHOro Kypca 3aHUMaeT
o0CyX/ieHue 3aKOHa OOJBIIMX YHuCeNl - (YHJAMEHTAIBHOTO 3aKOHA MPHUPOJbI, HUMEIOIEro
MaTeMaTHYECKYyI0 (hOpMaTH3aIHIO.

112.9.1.3. B cooTBeTCTBUM C YKa3aHHBIMH LIETISIMH B CTPYKType YyueOHOro Kypca
"BeposITHOCTh M CTaTUCTHKA" Ha yriIyOJIEHHOM YPOBHE BbIICJIEHBl OCHOBHBIE COZEpKaTelbHbIE
muaun: "Cryyaiible coObiTHs U BeposTHOCTH" M "CiydaiiHble BEJIMYUHBI M 3aKOH OOJBIIUX



yucen".

112.9.1.4. IToMuMO OCHOBHBIX JIMHH B y4e€OHBIN KypC BKIIOUEHBI 3JIEMEHTHI TEOPHUH IpadoB
¥ TEOPUH MHOKECTB, HEOOXOIMMBIE JIJIsI TOJTHOLIEHHOTO OCBOCHHUSI MaTepHasa JaHHOTO y4eOHOTo
Kypca U CMEXHbBIX MaTEMaTHUYECKUX yU4EeOHBIX KYpPCOB.

112.9.1.5. Conepxanue nuauu "CiydaiiHble COOBITHS U BEPOSATHOCTH" CITYKUT OCHOBOM JUIS
(hopMupoBaHUS MIPEACTABICHHUI O pacTpeIe]ICHUN BEPOSTHOCTEH MEX Iy 3HAUCHUSIMHU CITyIaiHBIX
BEIMYMH. BaXkHy10 4acTh B 3TOM cOAepkKATEIbHON JIMHUU 3aHUMAET U3yUYEHUE T€OMETPUUECKOTO
U OMHOMHAJIBHOTO pacHpeleieHud M 3HAKOMCTBO C WX HENPEPBIBHBIMU aHAJIOTaMU -
NIOKa3aTEeNbHBIM U HOPMAJIBHBIM PaclpeIesICHUMH.

112.9.1.6. Templ, CBsSI3aHHBIE C HENPEPBIBHBIMH CIyYalHBIMH BEIMYMHAMH W
pacrpenieNieHus MY, aKIEHTUPYIOT BHHMMaHHEe OOYyYalolIMXCsi Ha ONHUCAHUM U U3YyYeHHUH
CIIy4aHBIX SIBJICHHM C MOMOIIBIO HENpephIBHBIX (yHKUIUN. OCHOBHOE BHUMAaHHUE YAENSETCS
[I0Ka3aTeIbHOMY U HOPMAJIbHOMY PacCIIpEeCIICHUM.

112.9.1.7. B yue6HOM Kypce mpelycMaTpuBaeTCsl 03HaAKOMUTEIIbHOE U3YUEHUE CBSI3U MEXKY
CJIy4aifHBIMU BEJIMYMHAMU U OTIMCAHKE 3TON CBSI3H C TOMOIIBIO KO3 PHUIIMEHTa KOPPEISIHU U €r0
BBIOOPOYHOrO aHajiora. OTH JJIEMEHThl COJEp)KaHUs pa3BUBAlOT TeMy '"Jlmarpammbl
paccenBaHus", N3y4EHHYIO Ha YPOBHE OCHOBHOT'O 00I11er0 00pa30BaHusl, U BO MHOI'OM OIMPAIOTCS
Ha CBEJCHUS U3 KYpCOB anreOpbl U T€OMETPHUH.

112.9.1.8. Ente oauH 3J€MEHT COJIEpKaHus, KOTOPBIM IPeIaraeTcsi Ha 03HaAKOMUTEIBHOM
YPOBHE - IOCIIEIOBATEILHOCTh CITyYaHBIX HE3aBHCHUMBIX COOBITHH, HACTYMAIOMIUX B €AHHUILY
BpeMeHu. O3HaKOMIIEHHE C paclpeiesieHUeM BepOSITHOCTEH KOJMUECTBA TAaKUX COOBITHUI HOCHUT
Pa3BUBAIONIHMI XapaKTep W SBISETCS aKTyalbHBIM U OYAYyIIMX a0UTYpHUEHTOB, MTOCTYHAIOIINX
Ha YyuyeOHble CIEUUANbHOCTH, CBA3aHHBIE C OOIIECTBEHHBIMH HAayKaMH, IICHUXOJIOTHEH U
yTIpaBJICHUEM.

112.9.1.9. OO6miee uuciIO YacoB, PEKOMEHIOBAHHBIX Ui W3YyYEeHUS Y4eOHOro Kypca
"BeposITHOCTh U cTaTUCTUKA" Ha yriayOieHHOM ypoBHE - 68 yacos: B 10 kiacce - 34 yaca (1 yac B
Henento), B 11 kimacce - 34 gaca (1 gac B Henento).

112.9.2. Conepxannie ooydyenus B 10 kiacce.

I'pad, cBs3ubINA rpad, myTy B Tpade: NUKIbl U Hend. CTeneHb (BaJICHTHOCTH) BEPIINHBIL.
I'padwr Ha mmockocTH. JlepeBbs.

CryyaiiHple SKCIEPUMEHTHI (ONBITHI) M CIIydailHbIe COOBITHA. DJIEeMEHTapHbIE COOBITHS
(ucxonpl). BeposTHOCTH cilydaiiHOTO COOBITHS. BIM30CTH 4acTOTBI M BEPOATHOCTH COOBITHH.
Cry4aiiHble OIBITHI C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.

Omneparuu HajJg COOBITUAMH: TIEpeceueHne, OOBheIUHEHUE, TMPOTHUBOIOIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyiia CI0KEHNS BEPOSITHOCTEM.

VYcnoBHasA BEPOSATHOCTb. Y MHOKEHHE BEPOSITHOCTEN. J[epeBO ciaydaliHOro 3KCIEPUMEHTA.
®opmyia noxHoit BepoatHocTu. Popmyia baiieca. HezaBucumblie coObITHS.

bunaphbiii cayyaiiHblil ONBIT (MCHBITAHHUE), yClIeX U Heynada. He3aBucumble MCHIBITaHUS.
Cepus HE3aBUCHMBIX HCHBITAHUN 10 mepBoro ycmexa. IlepecraHoBku u daxtopuan. Yucio
couetanuil. Tpeyroapauk Ilackans. ®opmyna 6unoma HeroTona.

Cepuss He3zaBUCHMBIX ucnblTaHuid bepHymnu. CnyvaifHplii BbIOOp U3  KOHEUHOMU



COBOKYITHOCTH.

CnydaitHas BenuunHa. Pacmnpenenenue BeposTHocTed. JluarpamMma pacrpeesieHus.
Onepanuu Haj ciaydyaHbIMKM BenuuvHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacnpeesneHnid, B TOM YHciie TeOMETPUIEecKoe 1 OMHOMUANIBHOE.

CoBMecTHOE pacnpeaciicCHue AByX CJ'Iy‘-IB.fIHLIX BeauuuH. He3aBucumelie CJ'Iy‘IElfIHBIC
BCJIIMYHHBI.

MaremaTnueckoe OXHIaHME CilIy4aiHOW BenuuuHbl (pacmpenenenus). IIpumepst
MIPUMEHEHUSI MaTEMaTHYeCKOT0 0KHU/IaHus (CTpaxoBaHUE, JoTepes). MareMaTH4ecKoe OKUAaHNe
OuHapHOI cilyyaiiHOM BeIMYUHBI. MaTeMaTHYecKoe O0XKMJaHHE CyMMBbI CIIy4ailHBIX BEJIWYMH.
MaremaTHueckoe 0XUAaHne TeOMETPUIECKOTO 1 OMHOMHAIILHOTO pacpeIeIeHUN.

Jucnepcuss W CTaHIApPTHOE OTKJIOHEHWE CIIy4alHOW BENWYHHBI (pacrpeneneHus).
Hucnepcusi OMHApHOW CIyYailHOW BENWYWHBI. MarteMmaTHdecKoe OXHUIaHWuE€ TPOU3BEIACHUS W
JUACIIEPCUSL CYMMBbI HE3aBUCUMBIX CIIyYalHbBIX BEIUYMH. /Ucniepcus U CTaHAapTHOE OTKJIIOHEHUE
OMHOMHMAIPHOTO pacmpeneneHus. Jucrnepcus M CTaHIAPTHOE OTKJIOHEHHE TE€OMETPUUYECKOTO
pacnpeneeHusl.

112.9.3. Conepxanuie ooyuyenus B 11 kiacce.

Hepasenctso YeoOniena. Teopema UeOriena. Teopema bepuysuii. 3akoH 601X YUCET.
Bri6opounslii Mmetox uccienoBanuii. Beibopounsie xapakrepuctuku. OlieHUBaHUE BEPOSTHOCTU
COOBITHS TIO BBIOOPOYHBIM AaHHBIM. [IpoBepka MpOCTEHIIMX TMIIOTE3 C MOMOILIBI0 M3YYEHHBIX
pacnpeneneHuni.

HenpepwiBHble cnyuaiinpie BenuduHbL. [Ipumepbl. DYHKIMS TUIOTHOCTH BEPOSTHOCTH
pacnpenenenus. PaBHOMepHOe pacrpeneneHHE M €ro CBOWCTBA. 3ajlayd, NPUBOAAIINE K
MOKa3aTeIbHOMY pacCIpe/ie]ICHHI0. 3aqauu, MPUBOIANINE K HOPMAIbHOMY paclpeieseHuIo.
OYHKIWS TUIOTHOCTH BEPOSTHOCTH ITOKA3aTEIILHOTO pachpeeicHus, (yHKIUSA ITUIOTHOCTH
BEPOATHOCTH HOpMaJbHOTO pacmpenencHus. DyHKIUSA TUIOTHOCTH M CBOHCTBA HOPMAIIbHOTO
pacnpeeneHus.

[TocnenoBaTeIbHOCTh OJWHOYHBIX HE3aBUCHMBIX COOBITHH. 3amaud, NPUBOISAIINE K
pacmpenenenuto [lyaccoHa.

KoBapuanmst naByx ciydaiiHbiX BenuuuH. KoddduimeHT NTHHEWHON KOppeNsiuu.
CoBmecTHBIC HAOMIOZEHUS ABYX BenuduH. BeiOopounsiii koadduiment koppensuun. Pazmmune
MEXIYy JUHEHHOM CBSI3bI0 U NMPUYMHHO-CIEACTBEHHOM CBs3bl0. JIuHelHas perpeccusi, METOJ
HaUMEHBIIINX KBAJPATOB.

112.9.4. TlpenmeTHbIE pe3yNbTaThl MO OTJACIBHBIM TEMaM yueOHOTo Kypca "BeposTHOCTh U
CTaTUCTHKA".

K koniy 10 kiacca oOyyaronuiics HayquTCs:

cBOOO/IHO ONEpUpPOBATH MOHATHIMHU: Tpad, MIOCKUi rpad, cBA3HBIN rpad, myTh B Tpade,
LIENb, LIUKJI, IEPEBO, CTENIEHb BEPIIUHBI, IEPEBO CIYyYAHHOTO dKCIIEPUMEHTA;

CBOOO/JIHO ONEpUPOBATH MOHATUSAMHU: CIy4YallHBIH SKCIEPUMEHT (OMBIT), Ciy4ailHOe
COOBITHE, BJIEMEHTApHOE CllyyaifHoe COOBITHE (dJIEMEHTApHbBI MCXOM) CIy4aifHOrO OIIbITa,
HaXOJUTh BEPOSITHOCTU COOBITUI B OMBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;



HaXoauTh U (HOPMYyITUPOBaTh COOBITUS: TepeceyeHne, OObeJUHEHUE JAHHBIX COOBITH,
coObITHE, MPOTHBOIOIOXKHOE JaHHOMY, HCIOJb30BaTh JUarpaMMbl Oiiepa, KOOPAMHATHYIO
OpsAMyI0 JJIs pelIeHHs 3ajad, IO0Jb30BaThcsd (OPMYIJION CIOXKEHHs BEpOATHOCTEH s
BEPOATHOCTEN JBYX U TpeX CIy4yallHbIX COOBITUH;

ONEPUPOBATh  IMOHATUSMH:  YCIIOBHAsT  BEpPOSATHOCTb, YMHOXXEHHE  BEPOSTHOCTEW,
HE3aBHUCHUMBIE COOBITHS, IEPEBO CIYyUYAHOTO IKCIIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITHIA C
MOMOIIIBIO MpaBUJIa YMHOXEHHS, JAepeBa CIy4alHOTO OMBITA, UCIIOJIB30BAaTh (HOPMYIY TMOIHON
BeposiTHOCTH, popMyny baiteca mpu pemeHun 3aaad, OnpenessiTh HE3aBUCUMOCTb COOBITHMA 110
(hopMyIie 1 IO OpraHU3aIUU CITyYaliHOTO SKCIIEPUMEHTA;

MPUMEHSTh W3Y4YEHHbIE KOMOMHATOpHbIE (OPMYJNIbI JUIsI TEPEUUCICHHUS AJIEMEHTOB
MHOXECTB, DJIEMEHTAapHbIX COOBITHM CIIy4alHOTO OMbITAa, pEHIeHUs 3a7ady 10 TEOpUHu
BEPOSITHOCTEM;

CBOOOJHO OMEpPUPOBATH MOHSATUSMU: OMHAPHBIN CITydalHBIN OMBIT (UCIBITAHUE), YCIIEX U
HeyJa4a, HE3aBUCHUMBIC WCIBITAHUS, CEPUsl WCIBITAaHUN, HAXOAUTh BEPOATHOCTH COOBITHH: B
CEpHUHU UCIIBITAHUM 10 TIEPBOTO yCIIEXa, B CEPUM UCIBITaHUK BEpHYJIU, B ONBITE, CBSI3aHHOM CO
CITy4alHBIM BEIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CcBOOO/IHO OTIEpUPOBATH MOHSATUSIMU: CIIy4aiiHasi BEIMYUHA, paCIipe/ie]ICHHE BEPOSTHOCTEH,
quarpamma pacrpejiesieHusi, OuHapHas cily4aiiHas BeJIMYMHa, T€OMEeTpUYeckoe, OMHOMHUAIbHOE
pacrnpeneNeHue;

OIICPHUPOBATE TMOHATHAMH: COBMECTHOC pPaACIpCACICHUC IBYX CJ'Iy‘IElfIHI;IX BCJIMYHH,
HCIIOJBb30BAaTh Ta6JII/II_[y COBMCCTHOT'O paCHIpCACICHUA ABYX CJ'Iy‘-IH.fIHBIX BCJINYHUH JJIA BBIACICHUA
pacupeaciICHuA Ka)KJIOfI BCJIIMYWHBI, OIIPEACICHNUA HE3aBUCUMOCTHU CJ'Iy‘-I&fIHBIX BCJIIMYNMH,

CBOOOJHO OMEpPUPOBATH MOHATHEM MATEMATHUECKOTO OXUIAHHS CIy4alHOW BEITUYHHBI
(pactipeneneHusi), MPUMEHATh CBOWCTBA MAaTEMAaTHYECKOTO OXHUIAHUS TPHU PEIICHUH 3aaad,
BBIUUCIIATH MATEMaTHYECKOE OKUaHNEe OMHOMHAIILHOTO M TEOMETPHUECKOTO pacIipeieTICHHH;

cBOOO/JHO ONEpPUPOBATH MOHITHSIMH: JIUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHHUE CIy4alHOMN
BEJIMYMHBI, NPUMEHATh CBOMCTBA AMCIEPCUU CIIydYallHOM BENMYHMHBI (pacrpeneieHus) Mpu
pelIeHun 3a1ad, BBIYUCIATH JUCHEPCUI0 M CTaHAAPTHOE OTKIOHEHHE TI'€OMETPUYECKOIO H
OMHOMMAIBHOTO paclpeeeHU.

112.9.5. [IpenMeTHbIe pe3ynbTaThl MO OTAEIBHBIM TEMaM yuyeOHOro Kypca "BeposTHOCTh U
CTaTHCTHKA".

K xoniry 11 kmacca o0ydarommiicss HAyYUTCS:

BBIUUCIIATh  BBIOOPOYHBIE XapaKTEPUCTUKUM IO JaHHOM BHIOODKE U  OLIEHUBAThH
XapaKTePUCTUKU TE€HEPAIbHONM COBOKYIHOCTH JaHHBIX IO BBIOOPOUYHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOATHOCTH COOBITUH W TPOBEPATh HPOCTEHIINE CTATUCTUYECKUE THUIOTE3BI,
MI0JIb3YSICh N3YYEHHBIMHU PACTIPEICTICHUSIMY;

MPUBOAUTH MPUMEPHI 3a7a4, NPUBOJAAIIMX K IMOKa3aTeJIbHOMY pacIpeAesieHHIo, 3ajad,
MPUBOAIINX K HOPMAIBHOMY pacrnpeseneHunio. OnepupoBaTh MOHATAAME: (GYHKIHS TIFIOTHOCTH
BEPOATHOCTH MMOKA3aTENLHOTO paclpenenaeH s, (yHKIIHS TUIOTHOCTH BEPOSTHOCTH HOPMAIILHOTO
pacripeenennsi, yHKIUS MJIOTHOCTH U CBOMCTBA HOPMAJIBLHOTO PaCIIpeICIICHHS;

onpenesaTe Kod((OUIMEHT JUHEHHOM KOppeisluH, BBIOOPOUHBIM K03 duumeHt
KOPPEJISIIINY.



112.10. J1nst mpoBeieHHsI €TUHOTO TOCYJapCTBEHHOTO 3K3aMeHa 10 MaTeMaTHke (Jasee -
EI'D mo maremaTuke) ucrosb3yercs mnepedeHb (KoAu(HUKaTop) MpOBEpsSEeMBbIX TPeOOBaHUN K
pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHONM MPOrpaMMBbl CpeTHEro 00IIero 00pa3oBaHUs
U 3JIEMEHTOB COJIEP/KaAHMSL.

Tabnuna 12
[Tposepsiembie Ha EI'D o maTemaTuke TpeOoBaHUS

K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI
cpemHero o0mero oopa3oBaHMs

Kon [TpoBepsiemble TpeOOBaHUS K IPEAMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOM
IPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrPaMMBbI CPETHETO 00IEro 00pa3oBaHUs
TpeboBaHus

1 Bianenune metonamu 10Ka3aTeNbCTB, aITOPUTMAaMU PELICHUs 3a7ja4; YMEHUE
dopMyMpoBaTh W ONEPUPOBATH MOHATUSIMHU: OIpeAeJeHHe, aKcuoma,
TEeOpeMa, CJIEACTBHE, CBOWCTBO, NMPHU3HAK, J10KA3aTEIbCTBO, PABHOCUIIbHbBIE
(GopMyJIMPOBKHM; TPUMEHATh HUX; yMeHHE (opMynIupoBaTb OOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEP)KIEHUE, NPUBOAUTH NPUMEPHI U KOHTPIPUMEDHI,
UCIOJIB30BaTh  METOJ|  MaTeMaTW4ecKoW  WHAYKIHMH;,  [POBOIUTH
JIOKa3aTeNIbHbIE PACCYKICHUS IPU PELICHUM 3a/lay, OLEHUBATh JIOTHYECKYIO
IPABWJIBHOCTb PACCYXACHUN; yMEHHUE OIIEpUPOBATh OHATUSIMU: MHOKECTBO,
IIOJIMHO’KECTBO, OIEpallUd HaJ MHOYKECTBAMH; YMEHHUE MHCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIHN armapar JJis ONKUCAaHUsl pealbHbIX IPOLECCOB U
SIBJICHUI U TIPU pEILIeHUH 33124, B TOM YHCJIE U3 IPYTUX YUEOHBIX NIPEIMETOB;
YMEHHE ONEePUPOBATh MOHATHAMU: Ipad, CBSI3HBIN rpad, AepeBo, MUK, rpad
Ha TIUIOCKOCTH;, YMEHHME 3a/aBaTh M ONHUCHIBATh TIpadbl pPa3IUYHBIMU
crocobamu; UCII0JIb30BaTh rpadbl IpU PELICHUH 3a1a4

2 YMeHune onepupoBaTh MOHATHAMH: HATypPaJIbHOE YHCIO, LEI0E YHCIIO,
CTENEHb C LEJBIM MOKa3aTelIeM, KOPEHb HATYpaJbHOM CTENEHH, CTENEHb C
palMOHAIbHBIM MOKAa3aTeleM, CTeNeHb C JACHCTBUTEIbHBIM IOKA3aTeNeM,
Jorapugm yucia, CHHyc, KOCUHYC U TAHT'€HC IPOM3BOJIBHOIO YHCIIA, OCTATOK
0 MOJYJII0, PalMOHAIBHOE YHCIIO, UPPAlMOHAIBHOE YHCIO, MHOXECTBA
HaTYpaJIbHBIX, LEJIbIX, PAllMOHAIbHBIX, JECHCTBUTENBHBIX YHCEI; YMEHHE
UCIIOJIb30BaTh TMPU3HAKK JEJIMMOCTH, HAaUMEHbIIWNH OOIMHA AeTuTeNlb |
HalMEHbIllee o0Ilee KpaTHOE, alropuTM EBKIMIa NpU pelIeHuH 3ajad;
3HaKOMCTBO C Pa3JIUYHbIMHU MMO3UIIMOHHBIMU CUCTEMAMH CUHUCIICHUS; YMEHHE
BBINOJIHATh BBIYUCIICHHE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTeNEeHsIMH U Jorapupmamu, mpeodpa3oBaHus APOOHO-paAIlMOHATBHBIX
BBIPQXCHHUM; YMEHHUE OIEpPUpOBaTh IOHATUSAMU: TIOCIEI0BATEIBHOCTD,
apudmeTnyeckas Mporpeccus, reoMeTpuyeckas Iporpeccus, OECKOHEUHO
yObIBaromas TEOMETPUYECKAs] IIporpeccus; yMEHHE 3aJ1aBaTh
MOCIE0BATEIBHOCTH, B TOM YHUCJIE C MOMOIIBIO PEKYPPEHTHBIX (HOpMy;
YMEHHME ONEpPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHCIIO, COIPSIKECHHbIE
KOMIUIEKCHBIE YHCJIa, MOJAYJb M apryMEHT KOMIUIEKCHOTO uucia, (popma
3alMCH KOMIUIEKCHBIX YHCeNl (FeoMeTpuYecKas, TPUTOHOMETpHUYEcKas H
anreOpanveckas); yMeTh NPOU3BOAUTH apuPMETHUYECKHUe JCHCTBUA C
KOMIUIEKCHBIMU ~ YWCJIAMM;  TIPUBOAUTH  IPUMEPBHl  HCIOJIb30BaHUS
KOMILIEKCHBIX YHUCEN; ONEPUPOBATh MOHATHAMU: Marpuna 2 X 2 u 3 X 3,
OIpPEAEINTEND MAaTPUILIbl, TEOMETPUUECKHI CMBICII OTPEIEIIUTENS




YMeHue OnepupoBaTh MOHATHAMHU: pPalUOHAIBHBIC, HWPPALMOHAJIBHEIC,
HOKa3aTesbHbIe, CTENEHHbIE, JOorapupMUUECKUe, TPUTOHOMETPUUYECKHE
YPAaBHEHUsI U HEPABEHCTBA, X CUCTEMBI; YMEHHE OIEPUPOBATH MOHIATUSAMMU:
TOKJECTBO, TOXXAECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHHE, HEPaBEHCTBO,
CHUCTEMa yPABHEHUHN U HEPABEHCTB, PABHOCWJIBHOCTh YPABHEHUM, HEPABEHCTB
U CUCTEM; YMEHUE pelIaTh YPABHEHUs, HEPABCHCTBA U CUCTEMBI C IIOMOILIBIO
pa3JIMYHBIX TPUEMOB; pEIIATh YpPAaBHEHUS, HEPABEHCTBA U CHCTEMBI C
rapaMeTpoM; IIPUMEHSATh YPABHEHUsI, HEPABEHCTBA, UX CUCTEMBI IS pELICHUS
MaTeMaTHYECKUX 3a7a4 U 3a/1a4 U3 Pa3InIHbIX 00JIaCTel HAyKU U pealbHOU
KU3HU

YMeHue omnepupoBaTh MHOHATHAMM: (YHKIMS, UYETHOCTh (YHKLUH,
HNEPUOAUYHOCTh (DYHKLUMHU, OrPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
GyHKLIMH, 3KCTpeMyM (QYHKLUUH, HauOosblliee W HAMMEHBIIEEe 3HAYCHUS
GYHKIMM Ha TPOMEXYTKE, HENpepbiBHAs (DYyHKLHSA, aCUMITOTHI Ipaduka
¢yHKLIMU, TepBas M BTOpas NPOU3BOJHAS (YHKLHH, T'€OMETPHUECKUN U
¢usznyeckuil  CMBICA  NPOU3BOJIHOHN, MepBOOOpa3Has, ONpeesICHHBIN
UHTErpaj; yMEHHWE HaxOJUTh AaCHUMITOThl Trpaduka (QYHKLUUU; YMEHHE
BBIUUCIISTh IPOU3BOJHBIE CYMMBI, IPOU3BEIACHUSI, YACTHOTO U KOMIO3ULIMHI
(GyHKUMH, HAXOAUTh YpaBHEHUE KacaTelbHOM K rpaduky (QyHKIUM; yMEeHUE
HaXOAUTh IMPOU3BOJHBIE 3JIEMEHTApHbIX (DYHKUMN; yMEHHE MCIIONIb30BaTh
OPOM3BOJHYIO JUISI MCCIEeNOBaHUS (QYHKIMH, HAXOIUTh HauWOOIbLINE H
HauMEHbIINE 3HA4YE€HUA (QYHKIUM; CTPOUTh TIpadUKH MHOTOUIEHOB C
UCIIOJB30BAaHUEM  almapara MaTeMAaTHYECKOTO  aHalu3a; I[PUMEHSTH
IIPOU3BOHYIO JUIsl HAXOXKICHHSI HAWTYUIIEero pelieHus B IPUKIIAIHbIX, B TOM
YUCI€ COLUAIBHO-)KOHOMHUYECKMX U (PU3MYECKMX 3a/Jadax; HaxOIHUThb
wiomaad u o0bemMbl (QUIYp C MOMOIIBIO MHTErpaia; MNPUBOAUTH MPUMEPHI
MaTeMaTHYECKOr0 MOJICJIMPOBAHUS € IOMOUIbI0  JU(epeHINaTbHbIX
ypaBHEHUI

YMeHue onepupoBaTh MOHATHAMH: Tpaduk QyHKIMH, oOpaTHass (yHKIuS,
KOMIO3UIUS  (QyHKIMHA, JuHeWHas QyHKOUs, KBajpaTHuHass (yHKIMA,
panuoHanbHass (QYHKIMS, CTeneHHass (QYHKUMS, TPUTOHOMETPUYECKUE
¢yHKIMM, OOpaTHble TPUTOHOMETpPHUYECKHE (YHKIUM, MOKa3aTeabHas H
norapumuueckas (QYHKIMM; YMEHUE CTPOUTh TpaduKu H3YUYECHHBIX
(GYHKUNH, BBINONHATH NpeoOpa3zoBaHus TpauKoB (YHKUUH, UCTIOIb30BATh
rpaduky 111 U3y4eHus MpoLeccoB U 3aBUCUMOCTEH, IIPU PEeLICHUH 3aad U3
JIpyrux Yy4eOHBIX NPEAMETOB M 33Jad U3 peaJbHOM KHU3HH; BBIPAXKATh
dbopMyllaMy 3aBUCHUMOCTH MEX]y BEJIMYMHAMH; HCIOJIb30BaTh CBOMCTBA U
rpadukn  (YHKIMHA JUIs pelleHWs YpaBHEHHUM, HEPaBeHCTB M 3a4ay C
napaMmeTrpamMu; H300pakaTh Ha KOOPJIMHATHOW IUIOCKOCTH MHOXECTBa
pELIEeHNI YpaBHEHUI, HEPABEHCTB M UX CHUCTEM

YMeHue penaTh TEKCTOBBIE 33a4H PA3HBIX THIIOB (B TOM YHCJI€ HA IPOLICHTHI,
JI0JIM ¥ 9acCTH, Ha JIBW)KEHHE, paboTy, CTOMMOCTh TOBApPOB M YCIIYT, HAJIOTH,
3aJaud U3 OOJIACTH YMPABJICHUS JIMYHBIMH U CEeMEUWHBIMU (PUHAHCAMM);
COCTAaBIISITH BBIPAKEHHS, yPaBHEHNS, HEPABCHCTBA M X CUCTEMBI 10 YCIIOBHIO
3a[a4u, UCCIIEZ0BATh MOJIyYeHHOE PEIIEHUE U OL[CHUBATH MPaBA0NOJ00HOCTb
pe3ysIbTaToB; YMEHHE MOJEIHPOBAaTh pEANbHBIC CUTyallud Ha S3bIKE
MaTeMaTHKH; COCTABIATh BBIPAXKEHUS, YPABHEHHUS, HEPABEHCTBA M UX
CHCTEeMbl 1O YCJOBHIO 3aJadd, HCCIENOBATh IOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BAaHUEM ammapara aireOpbl, HHTEPIPETUPOBATH MOJTYYCHHBIH




pe3ynbTar

YMeHue onepupoBarh MOHATHSAMH: CpellHEe apUpMEeTHYecKOoe, MeIuaHa,
HauOoJIplllee M HaMMEHBIIEE 3HAUeHMs, pa3Max, AMUCIEPCHUs, CTaHIApPTHOE
OTKJIOHEHHE 4YHCIIOBOrO Habopa; yMEHHUE H3BJIE€KaTb, HHTEPIPETUPOBATDH
UH(POPMALIMIO, MPEICTaBICHHYI0 B TaliuIax, Ha JAdarpammax, rpapukax,
OTPaKAIOIIYI0 CBOMCTBA PEAJbHBIX IIPOLIECCOB M SBIECHUM; IPEJICTABIATH
UHPOpPMALIMIO € [OMOUIbI0 TabiaMIl M JAuMarpamMM; HccieloBaTh
CTaTHUCTUYECKHUE JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM I'pad)UueCKUX METOOB
U 3JIEKTPOHHBIX CPEJICTB; TpapueCcKy UCCIIE0BAaTh COBMECTHbIE HAOIIOCHUS
C IOMOIIBIO TMarpaMM PacCEUBAHUS U TUHENHOMN perpeccuun

YMeHue onepupoBaTh MOHATUSAMU: CIy4YailHbIN ONBIT U clydyaifHOE cOOBITHE,
BEPOSITHOCTh CIIy4alfHOrO COOBITHS; YMEHHME BBIYUCIATH BEPOSTHOCTH C
HCIIOJIb30BaHUEM IpaQUUECKUX METO/I0B; MPUMEHATh (POPMYJIbI CIIOXKEHUS U
YMHOXKEHUSI BEPOSTHOCTEH, (OpMYJTy IOJHOH BEPOSATHOCTH, (HOpMyIy
bepnymiu, xomOuHaTtopHble (akThl U (OPMYJIbI; OLEHUBATh BEPOSITHOCTH
peanbHBIX COOBITHIA; YMEHHE ONIepUpPOBATh MOHATHAMMU: Cly4yaiiHas BeTUUnHa,
pacmpeenieHre BEepOSITHOCTEM, MaTeMaTHYeCKOoe OKHIaHHWe, TUCIepcus
CTaHJApTHOE OTKJIOHEHHE CITy4ailHON BETMUMHBI, PYHKIIUHN paclpe/leeHus 1
IUIOTHOCTH PaBHOMEPHOTO, MI0KA3aTEJIbHOTO U HOPMAJIBHOTO PACIIPEIEICHHM;
YMEHHME HCIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPENEICHUN U1 PELEHUS
3aa4; 3HAKOMCTBO C TIOHATUSIMU: 3aKOH OOJIBIIMX YHCEN, METOJIbI
BBIOOPOYHBIX MCCJIEOBAHNN; yYMEHUE NPUBOJIUTH NPUMEPHI TMPOSBICHUS
3aKOHAa OOJBIIMX YKCET B MPUPOJHBIX M OOIIECTBEHHBIX SBJICHUIX; YMEHHE
OIEpUpPOBaTh IOHATUSAMHU: COYETAHUE, IEPECTAHOBKA, YHUCIIO COYETaHW,
YHCJIO IEPECTAaHOBOK; OMHOM HbI0TOHA; yMEeHHE MPUMEHSITh KOMOMHATOPHbIE
dakThl M pacCcyXKIeHHs Uil pelIeHHs 3aJad; OLIEHWBAaThb BEPOSATHOCTHU
peaNbHBIX  COOBITHI;  COCTaBISTH  BEPOSITHOCTHYIO  MOJEIb U
MHTEPIPETUPOBATH ITOIYUEHHBIN pe3yIbTaT

YMeHue oneprupoBaTh MOHATUAMHU: TOUKA, IpsMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTpEe30K, JIy4, BEJIMYMHA yIJa, IUIOCKUHA yroJ, JABYTPAaHHBIM yrodi,
TPEXTPaHHBIM  yroJi, CKpEIIMBAIOIIUECS TMpsMble, NapajUIeIbHOCTh U
NEPIEHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, Yroia MeXIy MPSMBIMH, YO
MEXy NMpSIMOM U INIOCKOCTBIO, YTOJl MEXKIY IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXIY MPSMBIMH, PACCTOSHUE MEXIY
TUTOCKOCTSIMU; YMEHHUE HCIIOIh30BaTh MPU PEIICHUH 33]1a4 U3YUCHHbBIE (PaKThI
U TEOopeMbl IUIAHUMETPHM, YMEHHME OLEHHUBAaTh pa3Mepbl OOBEKTOB
OKpYXaloIlero MHpa; CTPOUTb MATEMATHYECKHE MOJEIM C IOMOILBIO
FeOMETPUYECKUX TOHSATUA U BEJIWYMH, pellaTh CBS3aHHbIE C HUMHU
MpaKTUYECKHE 3a0a4n
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YMeHue omnepupoBaTh MOHATHAMHU: IUIOMAAb (UTYypbl, 00BbeM (Urypsl,
MHOTOTPaHHUK, MTPABUJIbHBIII MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKA, KyO,
napajieNienune], npusMa, nupamuzaa, Gurypa M MOBEPXHOCTh BpAICHHA,
WIMHIpP, KOHYC, wap, cdepa, riomanb cgepbl, IUIOMIAIb MTOBEPXHOCTH
OUpaMHUIbl, TPU3MBI, KOHYCa, HUIMHAPA, 00beM Kyba, MpsSMOYrojibHOTO
napajuiejenunesa, NupaMusl, IpU3Mbl, HHUJIMHIPA, KOHYCA, 11apa, pa3BepTKa
IIOBEPXHOCTH, CEYEHMs] KOHyca M IWIMHIpPA, MapajuielbHble OCH WIH
OCHOBaHHUIO, CEYEHHE Iapa, IUIOCKOCTh, Kacaromasicsi chepbl, LWIHHIPA,
KOHyCa; yMEHHE CTPOMTh CEYCHHE MHOTOIpaHHHKa, H300paxarb




MHOTOTPAaHHHUKH, (UTYyphl ¥ MOBEPXHOCTH BpAIICHUS, UX CEUCHHS, B TOM
YHUCJIE C TOMOIUBIO JJIEKTPOHHBIX CPEICTB; YMEHHE IPHUMEHATH CBOMICTBa
TeOMETPUYECKUX (UTYp, CAMOCTOATENBHO (OPMYIHPOBATH ONPEACTCHHS
u3yyaembIX (Uryp, BBIIBUTaTh TUIIOTE€3bI O CBOWCTBAX M IpHU3HAKaX
reoMeTpuIecKkux (uryp, OOOCHOBBIBATH WIJIM OINPOBEPraTh HX; yMEHHUE
NPOBOJUTH KJIACCU(PUKALMIO (PUTYp O PA3IUYHBIM MPU3HAKAM, BBHIIOIHSITH
HE0OXO0JUMBbIE JOTIOJIHUTENbHBIE TTOCTPOEHUS
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YMeHue onepupoBaTb  MOHATHSIMHM:  JBUKEHHE B  IPOCTPAHCTBE,
[apaJuIeJIbHBIA [IEPEHOC, CUMMETPUS Ha IUIOCKOCTU U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOM00MS, TMOAOOHBIE (UTYPBI, yMEHHE
pacrio3HaBaTh pPaBHbIE M 10A00HBIE (UIYpbl, B TOM 4YHUCIE B IPHUPOJIE,
HCKYCCTBE, apXUTEKType; MCIIOJIb30BaTh I'€OMETPUYECKUE OTHOILUEHUS IMPHU
pelICHUH 3a/1a4; HaXOAWUTh TI'eOMETPUYECKHE BEJIUYMHBI ([UIMHA, YTOJ,
II011a/1b, 00bEM) MPHU PEIICHUH 3a7a4 U3 IPYruX Y4eOHbIX NPEIMETOB U U3
peasbHOM JKU3HU; YMEHHE BBIUMCIIATH T'€OMETPUYECKHE BEIMYUHBI ([UIMHA,
yroJj, IUIoIaab, 00beM, IUIOIIAAb [OBEPXHOCTH), HCIONb3Ysl W3Y4YEHHbIE
dopMyibl MU METOIbl, B TOM YHCIIE: IUIOUIaJb MOBEPXHOCTH MHPAMHJIBL,
MIPU3MBI, KOHYCa, IWINHAPA, TUIoMaas chepsl; 00beM Ky0a, MpsMOyTOJIbHOTO
napajuiejenunea, NupaMuasl, TpU3Mbl, LIUIUHIAPA, KOHYyCa, LIapa; YMEHUE
HaXOJUTh OTHOLIEHHE 00bEMOB MOJOOHBIX QUTYD
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VYmenne OINICpHUPOBATH TMOHATHAMHU: NPAMOYTOJbHAsA CUCTEMA KOOPJAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPIHMHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOU3BE/ICHUE BEKTOPA HA YUCIIO0, Pa3I0KEHUE BEKTOpa 10 0a3UCy, CKAIIIPHOE
NPOM3BE/ICHUE, BEKTOPHOE MTPOU3BEICHUE, YTOJI MEXy BEKTOPaMH; YMEHHE
HUCIIOJIB30BAaTh BeKTOpHBIﬁ u KOOp}II/IHaTHI)II\/II METOH IJId PCIICHHA
TCOMETPUYUCCKUX 33/1a4 U 3a/1a4 JPYTUX yUeOHBIX PEIMETOB
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YMeHue BbIOMpATh MOAXOSIIMN METOJ JUIS PelIeHHs 3a7ayd; MOHUMaHUe
3HQYMMOCTH MATEMAaTUKU B M3YyYCHUHM MPHUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SBJICHUM; YyMEHHE pacClO3HABaTb IIPOSIBICHUE 3aKOHOB
MaTEMaTHKU B MCKYCCTBE, YMEHHUE IPHUBOJUTH IIPUMEPHI MaTEMATHYECKUX
OTKPBITHMA POCCUMCKON U MUPOBOM MAaTeMaTUYECKOU HAYKHU

Tabmuma 12.1

[lepeuenb r11eMeHTOB cojiepaHus, mpoBepseMbix Ha EI'D
10 MAaTEMaTUKe

Kon

[IpoBepsieMblil AIEMEHT COJIEPHKAHUS

Yucna 1 BEIUUCIIEHUSA

1.1 HatypanbHble u nensle yncia. [Ipu3Haky JeMMOCTH HEIbIX YUCEN

1.2 Pammonaneupie  uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JIPpOOU, TPOIICHTHI,
OeCKOHEUHbIEe IEPUOTUIECKUE IPOOH

1.3 Apudmernueckuil KopeHb HaTypajbHOH creneHu. [leiicTBus ¢ apudmernueckumMu

KOPHSIMH HaTypajibHOU CTEIEHH




1.4 Crenens ¢ 1ienbiM nokaszarenieM. CTeneHb ¢ pallMoOHaIbHBIM Moka3arenaemM. CBONCTBa
CTETICHH
1.5 CuHyC, KOCHMHYC W TaHI'€HC YHUCJIOBOTO aprymMeHTa. ApPKCHHYC, AapKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie 1 HaATypajgbHbIE JOrapru(MbI
1.7 HetictButenbHble uucia. ApupMETHYECKHE ONepalud ¢ JACHCTBUTEIHHBIMHU
yuciaamu. [IpubnukeHHbIe BEIUMCIICHUS, IPaBIJIa OKPYTIICHUS, TPUKUAKA U OILICHKA
pe3ynbTara BhIUMCICHUN
1.8 [IpeoOpa3zoBanue BeIpaXKeHUN
1.9 KommekcHsle yncna
2 YpaBHEHHS 1 HEPaBEHCTBA
2.1 Lenble u 1poOGHO-paliOHAIbHBIE YpaBHEHUS
2.2 Hppanuonaibuslie ypaBHEHUS
23 TpuronomeTpuyeckue ypaBHEHUS
24 [Toxa3zaTenpHbIC U JOTapUPMUUECKUE YPABHEHUS
2.5 [emnsie u 1poOHO-paIioHATHHBIC HEPABEHCTBA
2.6 HppanmonanbHbie HEpaBEHCTBA
2.7 [TokazaTenbHbIC U JOTapUMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTprdecKkue HEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 | YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuna cucTemMsl TMHEWHBIX ypaBHEHUN. OnpeaenuTens MaTpULb
3 OyHKIMH U TpaduKu
3.1 OyHkuus, crnocodbl 3amanus ¢yHkuuu. I'paduk (ynkuuu. B3anmuo obpaTHble
¢yukun. YetHole u HedeTHbIe QyHKIMU. [leproanueckue GpyHkunn
3.2 OO6nacte ompeneneHUss U MHOXECTBO 3HaueHuUM QyHkuuu. Hymum QyHkmm.
[IpomMexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumymMbl U1 MUHUMYMBI (yHKUMU. Haubonbliee um HauMeHblllee 3HAYCHHE
(GYHKIMU HAa TPOMEXKYTKE
33 CrenenHas pyHKIMS C HATYpaJIbHBIM H IIeTIbIM NTOKa3aTeneM. Ee cBoiicTBa u rpaduk.
CgoiicTBa 1 rpauK KOPHS N-0il CTETICHU
34 Tpuronomerpuueckue GyHKIIUHA, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuueckas GyHKINU, X CBOMCTBA U rpaduku




3.6 Touku paspeiBa. AcuMnToTel TpadukoB QyHkuuil. CBolicTBa (QyHKIUH,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CLIOCOOBI 3aJJaHUS MIOCIIEI0BATEIbHOCTEN
3.8 Apudmerndeckas 1 reoMeTpudeckas nporpeccuu. @opmyra CI0KHBIX TPOIIEHTOB
4 Hauana maTemaTuyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (DYyHKITHIA
4.2 [IpumeHeHne TPOU3BOMHON K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTH H
sKkcTpeMyMbl. HaxoxieHne HanOoNbIIero 1 HAaMMEHbIIEro 3Ha4eHUs! QYHKIMU Ha
OTpe3Ke
43 [IepBooOpa3nas. Murerpan
5 MHOXecTBa 1 JIOTUKa
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamMu. J{uarpammel Diinepa - Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMBbI€ ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpALICHUS
7.5 KoopanuHatel 1 BEKTOPBI
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