112. depepanbHaa paboyas nporpamma no y4yeGHOMYy npeameTty
"MaTtemaTtuka" (yrnyosneHHbIN YPOBEHb).

112.1. DenepanbHas paboyas mporpamma mno ydeOHomy mpeamery "Matemaruka'
(yriryOsieHHBIH YPOBEHB) (J1ajiee COOTBETCTBEHHO - IIporpamma I0 MaTeMaTHKe, MaTeMaTHKa)
BKJIIOYAET TOSCHUTEIBHYIO 3allUCKy, CoOJepX)aHue OOydYeHHs, IUTAHUPYEeMbIe pe3yJIbTaThl
OCBOEHUS ITPOrPaMMBI 110 MaTeMaTHKe.

112.2. TlosicHuTeNbHAS 3aITUCKA OTPaXKaeT OOIIME e U 3a/1a4l U3y4eHUs MAaTEMaTHKH,
XapaKTEPUCTUKY TICHUXOJOTHYCCKUX TPEINOChUIOK K €€ M3YYCHHIO OOyYaroIIMMHCS, MECTO B
CTPYKType Y4eOHOro IUTaHa, a TakkKe IMOAXOABI K OTOOPY COICpXKaHUsS, K OIPEICICHHUIO
MJIAaHUPYEMBIX PE3YJIbTAaTOB M K CTPYKTYPE TEMATHUYECKOTO TUIAHUPOBAHHMS.

112.3. Copepxanue oOy4YeHHMsS PpacKpbIBaeT COJAEp)KaTeNbHbIE JIMHUU, KOTOpBIE
HpeaIararoTcsl JUis 00s3aTeNbHOT0 M3Y4YeHHs B KaXJOM KJIacCe Ha YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHusl.

112.4. Ilnanupyemble pe3ysbTaThl OCBOCHHS IPOrPaAaMMBI I10 MATEMAaTHKE BKIIOYAIOT
JUYHOCTHBIC, METAIPEIMETHBIC PE3YJIbTAaThl 32 BECh NEpHOJ OOYYCHHUS Ha ypPOBHE CPEIHETO
o0miero oOpa3oBaHMs, a TAaKKE IMPEIMETHBIC JOCTIKCHHsI OOYYaroIIerocss 3a KaxIblid TOJ
00y4eHwusI.

112.5. NosicHUTenbLHaaA 3anucka.

112.5.1. [IporpaMMa 1o MaTeMaTHKe YriayOJIEHHOTO YPOBHS [Isl O0y4YaroluXcsi Ha YPOBHE
cpenHero obmero obpa3oBanus padpadorana Ha ocHoBe ®I'OC COO ¢ y4eToM COBpEMEHHBIX
MUPOBBIX TpeOOBaHUM, MPEABABIAEMBIX K MaTeMaTH4YECKOMY OOpa30BaHUIO, U TPaaUuLUN
poccuiickoro oopazoBanusi. Peanuzanus nporpaMmsl 10 MaTeMaTHKE 00ECIIEYMBAET OBJIAJICHUE
KITFOYEBBIMH KOMIIETCHIIUSMHU, COCTABISIONIMMU OCHOBY JUIS CAMOPA3BUTHS U HETPEPHIBHOTO
o0pa3oBaHMs, LIEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOIO M II03HABATEIBHOIO Pa3BUTHUS
JUYHOCTH 00YJarOIIUXCS.

112.5.2. B nmporpaMMe 1o MareMaTUKE YYTEHbI UJEH U TMOJIOKEHHS] KOHIENIINYA Pa3BUTHUS
MaTteMaTHueckoro oOpasoBanusi B Poccuiickoit ®enepanuu. Maremaruyeckoe o0Opa3zoBaHHE
JOJDKHO pemiath 3ajady oOecrneueHuss HEeOoOXOAMMOIo CTpaHe uYuciaa Oo0ydarouuxcs,
MaTeMaTHuYecKas MOArOTOBKA KOTOPBIX Obl1a Obl JOCTAaTOYHA /7Sl MPOJOKEHUS 00pa30oBaHus 1O
pa3IUYHBIM  HANpaBJIEHUSM, BKIOYas MpernojaBaHHE MaTeMaTUKH, MaTeMaTH4eCKHe
UCCIIeIoBaHMs, paboTy B chepe MHPOPMALMOHHBIX TEXHOJIOTUN U IPYTUX, a TaKKe 0OecreyeHus
JUISL KaKJ0ro oOydarolerocss BO3MOXKHOCTH JIOCTH)KEHHS MaTeMaTUYeCKOM IOATOTOBKU B
COOTBETCTBUM C HEOOXOAMMBIM eMy ypoBHeM. Ha perienue 3Tux 3a1ad HalelieHa mporpaMmma 1o
MaTeMaTHKe Yri1yOJIEeHHOTO YPOBHS.

112.5.3. Heo6x0auMOCTh MaTeMaTHYECKON MTOATOTOBKU 00yCIOBIEHA 00YCIIOBIEHO POCTOM
YHCclla CTIelUaIbHOCTEHN, CBA3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTukH (B cepe
ODKOHOMHUKH, OW3HEce, TEeXHOJIOTHYECKHX O00IacTax, TyMaHUTapHbIX cdepax). KommuectBo
oOydJaromuxcsi, g KOTOPBIX MaTeMaThKa CTaHOBUTCA (yHIamMeHTOM oOpa3oBaHMI,
TUTAHUPYIOIIUX 3aHUMATHCSI TBOPUECKON U UCCIIEIOBATEHCKOM paboToil B 001acTH MaTEMaTHKH,
UH(pOPMATUKU, PU3UKU, SKOHOMHUKH U B IPYTUX 00JIaCTIX, YBEIMUHUBAETCS, B TOM YHCJIE C YIETOM
oOyJaromuxcsi, KOMy MaTeMaTHKa HYKHa JUIsl MCIOJb30BaHUS B Mpodeccusx, He CBS3aHHBIX
HEIOCPEICTBEHHO C HEN.

112.5.4. TlpuknagHas 3HAYUMOCTb MaTE€MaTHKH OOYCIIOBIIEHa TEM, YTO €€ MpPeIMETOM
ABIIAIOTCA  (yHJIAMEHTAJIbHBIE CTPYKTYpbl HalIero MuUpa: MPOCTPAHCTBEHHbIE (GOPMBI U



KOJINYECTBEHHBIE OTHOIICHUS, (DYHKIIMOHAIbHBIEC 3aBUCIMOCTH U KAaTErOpUU HEONPEACICHHOCTH,
OT TMPOCTEHUIIUX, YCBAaUBAEMBIX B HEMOCPEICTBEHHOM OIbITE, [0 JOCTAaTOYHO CJIOXKHBIX,
HEOOXOJUMBIX Ui pa3BUTHS HAYYHBIX M TEXHOJOTMYECKMX HJeH. be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAHUW 3aTPYIHEHO MOHMMAHUE MPUHIUIIOB YCTPOWCTBA M HCIOJIB30BaHUS
COBPEMEHHOM TEXHUKH, BOCIPUATHE M MHTEpHpeTanus pasHOOOpa3HON COLUaIbHOM,
SKOHOMMYECKOH, MOMUTHYECKON HHpopmannu, Manodh(ekTUBHA MOBCEIHEBHAS MPAaKTUYECKas
JIEeSTeNIbHOCTh. Bo MHOrHX cdepax mnpodecCHOHATBHONW JEATEIBHOCTH TPEOYIOTCS YMEHUS
BBIMIOJHATh ~ PacyeTbl, COCTABJSTH  AJNTOPUTMbI, MPUMEHATH  (OPMYIbI, MPOBOIUTH
TreOMETPUYECKUE HW3MEPEHUsT U IOCTPOEHUS, 4YWTaTh, 00pabaThiBaTh, WHTEPIPETHPOBATH WU
MpeJCTaBIsTh HHGOPMAIMIO B BUJE TAOIUI, AUarpaMM U rpadrKoB, IOHUMATh BEPOSTHOCTHBIN
XapakTep CIIy4alHbIX COOBITHIA.

112.5.5. OnHOBpEMEHHO C pacuIupeHreM cep MPUMEHEHUsS] MAaTEeMAaTUKH B COBPEMEHHOM
oOmiecTBe Bce 0oJiee BXKHBIM CTAHOBUTCS MATEMATHUECKHUIA CTUJIb MBIIIIJICHUS, POSIBIISTFOIIIANCS
B OTpeJIeNIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiiecce n3ydyeHus MaTeMaTHKU B apceHas MPUEMOB
Y METOJ/IOB MBIIIUICHUS Y€JIOBEKa €CTECTBEHHBIM 00pa30M BKIIFOYAIOTCS MHIYKIUSA U JEAYKITUS,
00001IeHNe W KOHKpETH3allus, aHalh3 U CHUHTE3, Kiaccuukamuss U cucTeMaTH3aIus,
aOctparupoBanue u aHanorus. OOBEKThl MaTEMaTHYECKHUX YMO3AKIIOUEHUM, MpaBUia HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTMYECKHUX MOCTPOEHHH, CIOCOOCTBYIOT BHIPAOOTKE
yMeHusT (POpMYITHpPOBaTh, OOOCHOBBIBATh M JIOKA3bIBaTh CYKICHHS, TEM CaMbIM (OPMHUPYIOT
JIOTUYECKHUI CTHIIb MBIIUIEHUS. Benymas ponab MpUHAIICKUT MaTeMaTHke B (OPMHUPOBAHUU
AITOPUTMHUYECKON KOMITOHEHTHI MBIIIUICHUS] ¥ BOCIIUTAHUN YMEHHU JIEWCTBOBATH MO 3a/JIaHHBIM
aNropuTMaM, COBEPUICHCTBOBATh M3BECTHBIE U KOHCTPYHUPOBATh HOBbIE. B mporiecce perieHus
3a/1a4 - OCHOBBI JIsl OPTaHHU3AIMN yYeOHOM IeATeTbHOCTH Ha YPOKaX MaTEMAaTUKH - Pa3BUBAIOTCS
TBOpYECKasl U MPUKIIATHAS CTOPOHBI MBIIIIJICHUSI.

112.5.6. O6yueHne maremMaTuke J1aeT BO3MOKHOCTh Pa3BUBATh y 00y4aroUIMXCs TOYHYIO,
palMOHATIBHYI0 U MH(GOPMATUBHYIO PeUb, YMEHUE OTOMpPATh Hanbosee MOAXOIAIINE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpapUUecKHue CpeICcTBa [UIS BBIPAKEHUS CYXKICHHH W HArJIHOTO WX
IPEe/ICTaBICHHUS.

112.5.7. HeoOXoauMbIM KOMIIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAaHUU
ABJIsieTCA 00llee 3HAKOMCTBO C METOJaMM IO3HAHUs JCHCTBUTEIBHOCTH, MPEACTaBIECHUE O
peIMeTe U METOAE MaTeMaTUKH, €ro OTIMYUAX OT METOJOB €CTECTBEHHBIX U T'YMaHUTAPHBIX
HayK, 00 0COOEHHOCTSIX MPUMEHEHHs MaTEeMAaTUKHU JJISl PEIICHUs] HAYYHbIX U MPUKJIaIHBIX 3a/1a4.
Marematuueckoe 00pazoBaHue BHOCUT CBOM BKJIa B JOPMUPOBAHUE OOIICH KyJIbTYPhI UeTIOBEKA.

112.5.8. U3ydyeHue mareMaTWKH CIOCOOCTBYET ICTETHUECKOMY BOCHHUTAHUIO YeNIOBEKa,
NOHMMAHHUIO KpacoThl M  M3fALIECTBA MaTEMAaTUYECKUX  PACCYKIEHUN, BOCHPUATHUIO
reoMeTpruYecKuX (opM, YCBOCHHUIO UJIed CHMMETPUH.

112.5.9. IlpuoputetHsiMu uensiMH oOyueHuss Marematuke B 10 - 11 kmaccax Ha
yIIIyOJIEHHOM YPOBHE MPOJIOKAIOT OCTaBaThCA:

dbopMHUpOBaHWE  IEHTPAIBHBIX  MaTeMaTUYECKHX  TMOHATHH  (Y4HUCIO,  BEJIWMYHMHA,
reoMeTpuueckas (Gurypa, MEpEeMEHHasi, BEPOSTHOCTb, (YHKIIHS, TPOW3BOIHAS, WHTETPai),
06eCHe'-II/IBaI-OIIII/IX MPEEMCTBECHHOCTE W TICPCICKTHUBHOCTH MATEMATHYCCKOI'O O6paSOBaHI/I$I
o0yJaromuxcs;

IIOABECACHUC O6yanOIHHXCH Ha OOCTYIIHOM [JIA HUX YPOBHC K OCO3HAHHIO B3aWMMOCBA3HU
MAaTCMAaTUKHU U OKPYXAOLICTO MHpPA, IMOHUMAHHUIO MATCMATHKU KAaK YaCTHU 06u1e171 KYJbTYPBI
YCII0OBCYCCTBA,



pa3BUTHE  UHTEIUIGKTYaJlbHBIX WM TBOPYECKUX  CINOCOOHOCTEH  OoOydaromuxcs,
II03HABATEILHOM aKTUBHOCTH, UCCIIEOBATENIBCKUX YMEHUM, KpUTUUHOCTH MBILUIEHUS, HHTEpeca
K U3Y4YEHHUIO MATEMaTUKU;

¢dbopMupoBanue (GyHKIIMOHATIHLHOW MAaTeMaTHYECKOW I'PaMOTHOCTH: YMEHHUS Paclo3HaBaTh
MaTeMaTHYECKUE aCTIEKTHI B PEAIbHBIX )KU3HEHHBIX CUTYALUAX U IPU U3YYCHUHU IPYTUX YUEOHBIX
MPEIMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIUpOoBaTh MX Ha S3bIKE
MaTeMaTUKU U CO3JaBaTb MAaTeMaTU4YECKUE MOJENH, PUMEHATh OCBOCHHBIM MaTeMaTUYECKUI
anmapar Uil pelieHUs] IPAKTUKO-OPHUEHTHPOBAHHBIX 3a/lad, MHTEPIPETUPOBATh U OLICHUBATh
IIOJIyYEHHBIE PE3YJIbTATHI.

112.5.10. OcHOBHBIMU JIUHHUSIMH cojiepkanust MaTeMaTuku B 10 - 11 kimaccax yriyGieHHOTO
ypoBHs sBusitorcs: "Uucena u Berumcnenus', "AnreOpa" ("AnreOpandeckue BbIpakeHus'",
"VpaBuenuss u HepaBeHcTBa"'), '"Hauama wmartematmyeckoro anammsa"', "['eomerpus"
("T'eomerpuyeckne ¢urypsl u ux cBoiictBa", "M3MmepeHHEe T€OMETPUYECKUX BEIHYUH"),
"BepositHocTh ¥ cTatHcTUKa". JlaHHBIE JHMHUM PAa3BUBAIOTCS MapajUleNbHO, KaXKIas B
COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJJHAKO HE HE3aBUCHUMO OJIHA OT JIPYroi, a B TECHOM
KOHTaKkTe W B3auMmojeicTBuu. Kpome 3TOro, mx oOBEAMHSET JOTMYECKas COCTaBISAIOIAs,
TPaJMLIMOHHO TPHUCYLIas MaTeMaTUKE M IPOHU3BIBAIOLIAS BCE MaTeMaTUYeCKUE KypChbl U
conepxkarenbuble JguHUH. ChopmymupoBannoe Bo DI'OC COO tpeboBanue "ymeHue
OIEpUpPOBATh TOHATUSMU: OIPEAEICHUE, aKCUOMa, TEOpeMa, CIEJICTBUE, CBOMCTBO, IpPU3HAK,
JI0KA3aTeNbCTBO, PAaBHOCUJIbHBIE (OPMYIUPOBKH, yMeHUEe (opMmynupoBaTh oOpaTHOEe U
IIPOTUBOINOJIOKHOE YTBEPKJIEHUE, IPUBOAUTH PUMEPHI U KOHTPIPUMEPHI, UCIOIb30BaTh METO]
MaTeMaTUYeCKON HMHIYKIUHU, MPOBOIUTH JOKa3aTelIbHbIE PACCYXACHUSA MpPHU PEIIeHUU 3a/ad,
OLICHUBATh JIOTHYECKYIO MIPABUIIBHOCTh PACCYXJACHUN'" OTHOCUTCS KO BCEM y4E€OHBIM Kypcam, a
dbopMupOBaHUE JIOTHUECKUX YMEHUH paclpenesiseTcss Mo BCEM rojaM OOy4eHHUsS Ha YpOBHE
CpeIHero o0nero 00pa3oBaHusI.

112.5.11. B cootBerctBuu ¢ ®I'OC COO maremaTuka SBIsSETCS 005S3aTeIbHBIM MPEIMETOM
Ha JaHHOM ypoBHe oOpa3oBaHus. Hacrosiieil mporpammoii o MaTeMaTHKe MpeycMaTpUBaeTCst
u3ydeHue ydeOHoro mpeamera "MaremaTuka"' B pamMkKax Tpex y4eOHBIX KypcoB: "Anrebpa u
Hayaja MaTtemaruueckoro aHanmuza', ‘"l'eomerpus", "BepostHocTh U craTHcTHKA'.
®opMHUpOBaHUE JIOTHYECKUX YMEHHUH OCYLIECTBISETCS HA MPOTSKEHUU BCeX JIeT 00ydeHHs Ha
YPOBHE CpeHEro o0Iero oopa3oBaHus, a dJEMEHTHI JIOTUKH BKJIIOYAIOTCS B COAEpXKaHHE BCEX
Ha3BaHHBIX BbIIIE YIEOHBIX KYPCOB.

112.5.12. O01iee 4yuciio 4acoB, pEKOMEHAOBAHHBIX VISl U3YUCHHUS] MaTEMaTUKH, - 544 Jaca:
B 10 xmacce - 272 yaca (8 yacoB B Heniento), B 11 kmacce - 272 yaca (8 4acoB B HEJIENIO).

112.5.12.1. Bo3mo)Ha KOPPEKTHPOBKA OOIEr0 YHCIa YacoB, PEKOMEHIOBAHHBIX IS
W3YYEHHUS TpeaMeTa, ¢ YIeTOM HHJIWBHIYaTbHOTO MOAX0/a 00pa30BaTeIbHBIX OpraHU3aluil K
YIIyOJIGHHOMY M3YYEHHUIO MaTeMaTHKH, B paMKax COOJIFOJICHHS TUTUEHHYECKHMX HOPMAaTHBOB K
HEeJeNbHON 00pa3oBaTeNbHON HArpy3Ke.

112.6. NnaHnpyembie pe3ynbTaTbl OCBOEHUA NMporpamMmmbl N0 MaTteMaTUKe Ha
ypOBHe cpeaHero o6wero obpasoBaHus.

112.6.1. B pe3ynbpTare nu3yueHus: MaTeMaTUKH Ha yPOBHE CPEIHET0 001Iero oopa3oBaHus y
obyyJaromerocst OyayT chOpMHUPOBAHBI CIEAYIONINE TUIYHOCTHBIE PE3YJIbTATHI:

1) Tpa)XAaHCKOI'O BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTh  TPAKTAHCKON TMO3UIMH  OOYyYaromerocs Kak aKTHBHOTO U



OTBETCTBEHHOT'O 4YJICHA POCCHUICKOrO OOIIECTBA, MPEICTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKLMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHMH, NpPOLELyp TpakJaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHl M APYroe), YMEHUE B3aMMOJCHCTBOBATH C COIUAIBHBIMH HMHCTHTYTaMHU B
COOTBETCTBUM € UX (DYHKIMSIMHU U Ha3HAUCHUEM;

2) NaTpUOTHUYECKOI'0 BOCIIUTAHHUSA:

c(hOPMHUPOBAHHOCTh POCCHUHCKON T'PAKIAHCKOW MISHTUYHOCTH, YBOKEHHUS K MPOILIOMY U
HACTOALLIEMY POCCUMCKOW MAaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JTIOCTUKECHHUSIM POCCUHUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTHYECKOW IIKOJbI, MCMOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKH;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHME JYXOBHBIX LIEHHOCTEH  poccuiickoro  Haponaa, c(hopMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOI'0 TIOBEACHHUS, CBSI3aHHOTO C NPAKTUYECKUM IPUMEHEHHUEM
JOCTHKEHUI HAYKH U JAESITEIbHOCTHbIO YYEHOI'O, OCO3HAaHWE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMUYUBOTO OYAYIIEro;

4) 5CTETUYECKOTO BOCIIUTAHUS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYAsl ICTETUKY MATEMATUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a7ad, PEIICHHH, PacCyXKIECHUW, BOCHIPUUMYMBOCTH K MATEMaTUYECKUM aCIEKTaM
Pa3JIMYHBIX BUJAOB UCKYCCTBA;

5) ¢GU3HUECKOTO BOCIIUTAHUS:

C(OPMHPOBAHHOCTh YMECHHS TIPUMEHSATh MaTEMATHYCCKHE 3HAHUSI B HHTEPEcax 370pOBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(1)I/I3I/I‘~I€CKO€ COBCPHICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO'O3I[0POBPIT€J'II)HOI>1 ACATCIIbHOCTBIO,

6) TPyZIOBOTO BOCITUTAHUS:

TOTOBHOCTH K TPYyZly, OCO3HAHWE IIEHHOCTHU TPYAOIIO0US, MHTEPEC K pa3IMUHbIM chepam
npohecCHOHANBHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U ee MPUIIOKEHUSMHU, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccuut W pealn30BBIBAaTH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HaNlpaBJICHHOCTH;

7) PKOJIOTUYECKOTO BOCIIUTAHMUS:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKON KYIbTYpbl, TOHMMAaHHUE BIUSHUS COIUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPHUPOTHOM M COIMAIBHOM Cpeibl, OCO3HAHUE
I100abHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIACTH OKPYIKAIOIIEH CPEeIbl, TJITAaHUPOBAHHE MTOCTYIKOB U OIICHKH
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPebl;

8) 1IEeHHOCTH HAyYHOTO TTO3HAHUS:

c(OPMHPOBAHHOCTE  MHMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd M OOILIECTBEHHOW MPAKTHUKH, TOHMMAaHWE MaTeMaTH4eCKOW HaykKHu Kak cepbl
YEJIOBEUECKOU JIEATEIbHOCTH, JTAlOB €€ PA3BUTHUs M 3HAYUMOCTH Ul Pa3BUTUS LIMBUIM3ALUU,



OBJIAJICHUE SI3BIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIIATH IPOEKTHYIO U MCCIIE0BATEIbCKYIO AEATEIbHOCTh HHAUBUAYAIbHO U

B IPYIIIIE.

112.6.2. B pe3ynbTaTe U3y4eHUs MAaTEMAaTUKH Ha YPOBHE CpeHEro 00IIero oopa3oBaHus y
oOyyaromierocsi 0yayt copMupoBaHbl MMO3HABATEIbHBIC yYHUBEpCAlIbHbIC y4deOHBbIC NEHCTBHA,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble YueOHble JEWUCTBUSA, PEryISTHBHbIE YHHBEpCaJIbHbIC
y4eOHbIe ICUCTBUS, COBMECTHAS JEATEIbHOCTD.

112.6.2.1. YV oOyuaromerocss OyayT chopMUpOBaHBI CIIEIYIOITHE 0a30BbIE JIOTHUYECKHE
JIeMCTBUS KaK 4acTh MO3HABATEIbHBIX YHUBEPCATIBHBIX YUCOHBIX ACHCTBHIA:

BBISIBJIATh M XapaKTEPU30BATh CYILECTBEHHbIE IPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWICHUHA MEXAY TMOHATUAMHU, (OPMYTUPOBATH ONPEACICHUS  MOHSATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH MpPU3HAK KJIACCU(PUKALMK, OCHOBaHUA Ui 000OLIeHHA U
CpPaBHEHUs1, KPUTEPUHU IIPOBOJIMMOIO aHAJIU3A;

BOCIIPHMHUMATD, (I)OpMy.]'II/IPOBaTL n Hp606pa3OBBIBaTB CYKACHUA: YTBCPAUTCIIBHBIC U
OTpUIATCIIbHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBISIBJISITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W U MpPOTHBOpeuus B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS  BBISIBICHUSA
3aKOHOMEPHOCTEH U MPOTUBOPEUHii;

ACJIaTb BBIBOABI C HCIIOJB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHAYKTHUBHBIX
YMOSaKHIOquHﬁ, YMOSaKJ'II-O‘IeHI/Iﬁ 110 aHaJIOTHH,

IIPOBOJUTH CAMOCTOSITENILHO JJOKA3aTENbCTBA MAaTEMAaTUUECKUX YTBEPKACHUM (TIpSIMBbIE U OT
OPOTHBHOTO), BBICTPAUBaTh aPryMEHTAllUI0, TPUBOJUTH MPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJAEHHSI U BHIBOJIBI;

BBIOMPATH CIIOCO0 perieHus yueOHoM 3a1a4un (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHNUS,
BbIOMpaTh HanboJIee MOAXOIAIINN C YIETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

112.6.2.2. YV  oOyuaromerocs OyayT cQopMUpOBaHBl  cleayrolnme  0a30Bble
WCCJICIOBATEIILCKHE JCHCTBYS KaK 9acTh MMO3HABATEIBHBIX YHUBEPCATHHBIX YICOHBIX JICHCTBHIA:

HCIOJIb30BaTh BOMPOCH! KaK HCCIIE0BATEIbCKUN MHCTPYMEHT MO3HaHUs, (pOpMyIUpoBaTh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UINI0, MHEHHE;

IMpOBOAUTE  CaMOCTOATCIIBHO CHH&HHpOBaHHBIﬁ OKCIICPUMCHT, HUCCICOOBAaHUE IIO
YCTaHOBJICHHUIO 0COOEHHOCTEH MaTeMaTU4YeCKOTO O6’beKTa, SABJICHUS, IIPOLCCCA, BBIABJIICHUIO
3aBHCUMOCTEH MCXKOY O6'BGKTaMI/I, ABJICHUSAMH, IIPOLCCCAMU;

CaMOCTOSITENILHO (hOpMYJIMPOBaTh 0OOOIIEHUSI U BBIBOJBI TI0 Pe3yJbTaTaM MPOBEICHHOTO
HAOJTFOICHNUS, UCCIIECIOBAHMSI, OICHHUBATh JOCTOBEPHOCTD MOJIYUYEHHBIX PE3YJIHTATOB, BHIBOJIOB U
0000I1IEHHI;

IMPOTrHO3UPOBATH BO3MOXHOC PAa3BUTHC ITPOILECCA, 4@ TAKIKEC BBIABUI'aTb MPEAIIOIOXKCHHUA O
€T0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

112.6.2.3. V obyuaromerocs OynyT cpopMuUpoBaHbl yMeHuUsl paboTath ¢ UH(popmanuen Kak
YacTh MO3HABATEIbHBIX YHUBEPCATIBHBIX YUCOHBIX JEHCTBHIA:



BBISBJIATH Ne(DUINUTHI MHOOPMAILIUU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA HAa BOMPOC M IS
pelIeHUs 3a/1a41;

BbIOMpaTh HMH(OpPMANMIO W3 HCTOYHMKOB PA3IMYHBIX  THIIOB, AHAJIU3UPOBATH,
CUCTEeMAaTU3UpPOBaTh U MHTEPHOPETUPOBATH MHQPOPMAIMIO pA3IUYHBIX BUAOB U  (GopM
IIPEJICTaBIICHHUS];

CTPYKTYPHUPOBATh HH(POPMALINIO, TPECTABIATH €€ B PA3IMYHBIX (popMax, WILTFOCTPUPOBAThH
rpaduvecKu;

OLIEHUBATh HAJEXKHOCTb MH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

112.6.2.4. Y oOyuatomerocss Oyayr chOpMHUPOBaHBI yMEHHUS OOIICHUS KaK 4YacTh
KOMMYHHUKATHBHBIX YHUBEPCAIBHBIX YUCOHBIX NEHCTBHIA:

BOCIIPHHUMATb H Q)OpMYJ'II/IpOBaTB CYKIACHUSA B COOTBETCTBUHU C YCIOBUSAMU U LCIIIMU
06HI€HI/IH, ACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX M INHNCbMCHHBIX
TEKCTAaX, 1aBaTh IIOACHCHHS 110 XO4Y PCIICHUS 3a/1a9, KOMMECHTUPOBATDH HOJ'Iy‘I@HHLIfI pe3yibTar;

B X0Jie OOCYXIIEHHsI 33/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, TpOOIEeMBbI,
pelaeMoi 3a1auy, BBICKA3bIBATH MJEH, HALIEICHHBIE HA IOMCK PELICHMs], CONOCTAaBISTh CBOU
CYXKIECHUS C CY)XJIEHUSMHU JPYIHX YYaCTHHUKOB JMajora, OOHApYKMBaTh paziU4Me U CXOACTBO
HO3ULIUH, B KOPPEKTHOU opme (HOopMyIHpOBaTh Pa3HOIIACHsL, CBOU BO3PAKEHHUS;

MIPEJICTaBIATh PE3YyNbTAaThl PELICHUS 3aJaud, SKCIEPUMEHTAa, HUCCIIEJOBAHUS, IPOEKTA,
CaMOCTOSTENILHO BBIOMPATh (POpPMAT BBICTYIUIEHHS C YUETOM 3ajiay MPEe3eHTaluU U 0COOEHHOCTEH
ayJIUTOPUHU.

112.6.2.5. Y obyuaromierocst 0yayT cOpMHpPOBAHbI YMEHHUSI CAMOOPTraHU3aIMK KaK 4acTb
PETYISITUBHBIX YHUBEPCAJIBHBIX YUEOHBIX NEHCTBUI:

COCTABIIATh IUIaH, AJTOPUTM pELICHHs 3a/aud, BbIOMpPATh CHOCOO pPELIeHHS C Yy4eToM
HUMEIOUINXCS PEeCypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTb M KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4eTOM HOBOW MH(pOpMAaLIUH.

112.6.2.6. Y oOyuatomierocss 0yayT chopMHUpOBaHbBl yMEHHS CaMOKOHTPOJISi KaK 4acTh
PETYJISTUBHBIX YHUBEPCAJIbHBIX YUEOHBIX JAEHCTBHIA:

BJIQJIETh HABBIKAMHU MMO3HABATEIHHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICHUCTBUN U
MBICTUTENBHBIX TPOIIECCOB, UX PE3YIBTATOB, BIAAE€Th CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHusl MaTeMaTH4eCcKol 3a/1auH;

nNpeABUACTL TPYAHOCTHU, KOTOPBIC MOI'YyT BO3HHUKHYTH HpPHU PCHICHUHU 3ada4dl, BHOCHUTH
KOPPEKTHUBBI B ACATCIIBHOCTh HaA OCHOBE HOBBIX O6CTOHT€J’IBCTB, JaHHBIX, HaﬁHeHHBIX OIHI/I6OK,
BBIABJICHHBIX prI[HOCTCfI;

OLIEHHUBATh COOTBETCTBUE Pe3yJbTaTa LeJIU U YCIOBUSAM, OOBSICHATh IPUYUHBI JOCTUKECHHS
WIA HEJAOCTWXKEHHMS pe3yJbTaTOB JEATEIIbHOCTH, HAaXOIUTh OIMIMOKY, JaBaTh OIICHKY
PUOOPETEHHOMY OIIBITY.

112.6.2.7. Y obyu4aromierocst 0yayT cOpMHPOBaHbI YMEHUSI COBMECTHOH /1€ TETbHOCTH:

MMOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUAYAIbHON pabOTHI MpHU



pCeHICHUN y‘-IeGHI:IX 3aaa4, IIPUHHUMATL LCJIb COBMECTHOU ACATCIIbHOCTHU, IIJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PaOOTHI, paclpeaessiTh BHABI padOT, TOTOBApUBATHCS, OOCYKIATh
MIPOLIECC B PE3YNIbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNMIOBBIX (opMmax paboThl (0OCYyXaeHHs, OOMEH MHEHHUH, "MO3TOBBIE
MITYpMBI" ¥l UHBIC), BBITIOIHITH CBOIO YacTh pa0OThI U KOOPIUHUPOBATH CBOU JCHCTBHS C JPYTUMU
YJIecHAMH KOMaH]bl, OIICHWBAaTh KAauyeCTBO CBOETO BKJAJa B OOUIMIA TPOMYKT MO KPHUTEPHSIM,
c(OpMYIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUS.

112.6.3. TlpenmeTHble pe3ynbTaThl OCBOCHHS (QenepaabHON paboueld MporpaMmbl IO
MaTeMaTHKE TPEJCTABICHBI MO TOJaM OOYYCHHS B paMKaxX OTICIBHBIX Y4eOHBIX KYPCOB B
COOTBETCTBYIOIIMX pa3Jielax HACTOSAUICH MpOorpaMMal.

112.7. PepepanbHasa paboyas nporpamma y4eb6Horo Kypca "Anrebpa wm
Havyana maTeMaTuyeckoro aHanusa".

112.7.1. IloscuuTenpHas 3ammcKa.

112.7.1.1. Y4eOnsIii kypc "Anredpa 1 Hayajla MAaTEMaTUYECKOT0 aHaIu3a" SIBIISIETCSA OJTHUM
u3 HamOoJsiee 3HAYMMBIX B IpOrpaMMe cpeiHero oOmiero oOpa3oBaHus, INOCKOJIBKY, C OIHOMN
CTOPOHBI, OH 00ECIIEUNBAET HHCTPYMEHTAJIbHYIO 0a3y /Il U3yUEHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C Jpyroil CTOpOHbl, (GOPMUPYET JIOTHYECKOE U a0CTPAKTHOE MBIIIIEHHE 00Y4aromuXxcs
Ha YypOBHE, HEOOXOAMMOM JJIsi OCBOSHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CJIOBECHOCTH M JAPYIMX IUCHMIUIMH. B paMkax ngaHHoro y4yeOHOro kypca oOywarolmuecs
OBJIA/ICBAIOT YHUBEPCATBHBIM S3BIKOM COBPEMEHHOH HayKH, KOTOpas (OpMyIHpyeT CBOHU
JOCTH)KEHUS] B MaTeMaTH4eCcKol Gopme.

112.7.1.2. VueGHpIi Kypc anreOpbl M Hayajdl MaTeMaTHYECKOIO aHajlu3a 3aKJIaJbIBacT
OCHOBY JUIsl YCTICLITHOTO OBJIa/ICHUS 3aKOHAMH (PU3UKU, XUMUU, OMOJIOTUH, TOHUMAaHUS OCHOBHBIX
TEHJICHIIUNA PAa3BUTUS DKOHOMHUKHU M OOIIECTBEHHOM >XW3HH, TMO3BOJSET OPUEHTHUPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIONIb30BAaTh WX TS
JaTbHENIIIEro 00pa3oBaHus U B TOBCEAHEBHOM Xu3HHU. OBNasieHue a0CTPAKTHBIMU U JIOTHYECKHU
CTPOTMMH KOHCTPYKIHUSMHU alreOpbl U MAaTEeMAaTUYECKOTO aHaIM3a Pa3BUBAET YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh HICTUHHOCTb, TOKA3bIBaTh YTBEPKACHUS C ITOMOIILIO0 UHIYKIIUN
U paccyXJaTh JeAYKTUBHO, HCIOIb30BaTh 00OOIICHHE U KOHKPETU3AlNI0, a0CTparupoBaHue U
aHaJIoTuI0, POPMUPYET KPEATUBHOE U KPUTHUECKOE MBIIIUICHHE.

112.7.1.3. B xone u3ydeHus yueOHOro kypca "AnreOpa M Hauyala MaTeMaTHYeCKOIrO
aHaiuza" oOydarolmiuecs TIONY4alOT HOBBIM  ONBIT  pEIIeHUs TNPUKIAJAHBIX  3ajad,
CaMOCTOSITENIbHOTO IIOCTPOEHUS MaTEMAaTHUYECKUX MOJIeNIel peasbHbIX CUTYalluii, HHTepIpeTalun
MOJTYYCHHBIX PEIICHWH, 3HAKOMATCS C MpPHMEpPaMH MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B
pUpoJie, HayKe U UCKYCCTBE, C BBIIAIOUIMMHUCS MaTeMaTHUECKUMH OTKPBITUSAMHU U UX aBTOPAMH.

112.7.1.4. YaeOHbIit Kypc 001a1aeT BOCIUTATEIHHBIM MTOTSHITHATIOM, KOTOPBIN peain3yeTcst
KakK yepe3 yueOHbIi MaTepHrall, CiocoOCTBYIONMUHN (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TAK
u 4depe3 crenuuky ydeOHOU ACSATENBHOCTH, TPEOYIOMIEH MPOAOIKUTEIHPHOM KOHIICHTPAIUU
BHUMAaHUSsI, CAMOCTOSATEIbHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ybTar.

112.7.1.5. B ocHOBe MeTOauKH 00y4eHUs anredpe U HayajlaM MaTeMaTH4YecKOro aHajan3a
JICKUT JESATETbHOCTHBIN MPUHLIUI 00y4eHUs.

112.7.1.6. B ctpykType yuebHoro kypca "Anrebpa u Havyaja MaTeMaTHUYECKOro aHaiuza"
BBIIETIEHBl CIEAYIOUIME COJEp/KAaTENbHO-METOAUYECKHE JIMHUU: "Yucna ¥ BeIUMCIEHHA",



"Oynkiun U rpaduxu”, "YpaBHeHus u HepaBeHcTBa', "Hawanma maremaTmueckoro anammsa",
"MHoecTBa U Jioruka'". Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE JIMHUM U3Y4alOTCsl Ha
OPOTSDKEHUH JIBYX JIET OOy4YeHHMsS Ha ypOBHE CpPEIHEro oOmiero oOpa3oBaHHs, €CTECTBEHHO
JIONOJIHASL APYr Jpyra M IOCTENEHHO HAChIAsACh HOBBIMM Te€MaMH M pasjenamu. JlaHHbIN
y4eOHBI KypcC SBISETCS HMHTETPATHBHBIM, IOCKOJIBKY OOBEenuHSET B cebe cojaepKaHue
HECKOJIbKMX MaTeMAaTHYECKUX AUCLHUIUINH, TAKUX KaK anreOpa, TPHrOHOMETPHUs, MaTeMaTHUeCKUI
aHaJu3, TEOpUsi MHOXKECTB, MaTeMaTHUYEeCKas JIoTuka u pyrue. [1o mepe Toro kak odydaromiecs
OBJIQIEBAIOT Bce Oojiee IIMPOKUM MAaTEeMaTHMYECKUM allaparoM, y HHUX IOCIeI0BaTeIbHO
dopmHpyeTcsT ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyI0 MOZENb pealbHON
CUTyalluH, NMPUMEHATh 3HAHMs, MOJTY4YEHHbIE NPU HM3YYEHUU Y4eOHOro Kypca, AJs pelieHUs
CaMOCTOSITENILHO CPOPMYIMPOBAHHON MaTEMAaTUIECKOM 3a/1a4H, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

112.7.1.6.1. CopnepxarenpHo-MeTOoAMYECKass JUHMS "Yucna ¥ BeIYUCIIEHHUA" 3aBepllaeT
(dopMHpOBaHHE HABBIKOB HCIOJIb30BaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOE OBbLJIO HAa4yaTo Ha
YPOBHE OCHOBHOTrO obmiero obpasoBanus. Ha ypoBHe cpegnero obmiero odpasoBaHus ocoboe
BHUMaHUE ynensercs (OopMHUPOBAHUIO HAaBBIKOB pallMOHAIBHBIX BBIYMCICHHMH, BKIIIOYAIOIIUX B
ce0s1 MCIONTb30BAaHME PA3IMYHBIX (POPM 3alUCH YHCIIA, YMEHHE JIeNaTh MPHUKHUIKY, BBITOIHAThH
IpUOJIMKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YMCIIOBbIE BBIPaKEHUs, pab0TaTh ¢ MaTeMAaTHYECKUMU
KOHCTaHTaMHU. MHOKeCTBa HaTypaJbHBIX, LEJIbIX, PALMOHAIBHBIX U JEHCTBUTENIBHBIX YHCEI
JIONIOJIHSIOTCSI  MHOXKECTBOM ~ KOMIUIEKCHBIX —4Hcell. B KakXIoM H3 3THX MHOXECTB
paccMaTpUBaIOTCSI CBOMCTBEHHbBIE €My CIEeHU(pHUYECKHEe 3aJaudl U OIepaluy: AEJICHUE Halelo,
ONEpPUPOBAHUE OCTATKAaMHM HAa MHOMKECTBE LIEJIBIX YHCEN, 0COOble CBOMCTBA PAl[MOHAIBHBIX U
UPPaLMOHATIBHBIX YHCEN, apU(PMETUUECKHE ONIEPALMH, a TAK)KE U3BJICUEHUE KOPHS HATYpaJbHOM
CTENIEHU Ha MHOXKECTBE KOMIUICKCHBIX uucels. biaromapst mocienoBaTelbHOMY pacIIMPEHUIO
Kpyra MCIOJIb3yEMbIX YUCENl M 3HAKOMCTBY C BO3MOXXHOCTSMHU UX NPUMEHEHHUS JI PELIeHUs
pasInYHbIX 3a7a4 GOPMHUPYETCs MPEICTaBICHUE O €IMHCTBE MaTEMAaTUKU KaK HAyKU U €€ POJIU B
MIOCTPOECHUHU MOJIEJIEN pealbHOTO MHpPa, IIUPOKO UCIIOIB3YIOTCS 0000IIEHNE U KOHKPETU3aLUs.

112.7.1.6.2. Jluaus "YpaBHEHHS M HEpPABEHCTBA' peaIU3yeTCsd HAa NPOTSIKEHUHM BCETO
00y4eHUs Ha YPOBHE CPEAHETO O0IIero 00pa3oBaHus, TOCKOJIBKY B KaK10M paznene [IporpamMmbl
NPEIYyCMOTPEHO peIIeHHe COOTBETCTBYIOUIMX 3ajadu. B pe3ynbraTe oO0ydaromuecs: OBIaeBaloT
pa3IMYHBIMH  METOJAaMH  pEIICHUS PAlMOHAIBHBIX, HPPAMOHAIBHBIX, ITOKa3aTebHBIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3aj]ady,
coJiepkaliux mnapaMmerpsl. l[lomyueHHbIE yMEHHS HIMPOKO MCIONB3YIOTCS IMPH HUCCIEI0BAaHUU
(GyHKLIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELLICHUH MPUKJIAAHBIX 33a]a4 U 3a7lay Ha HaXOXKJAEeHUe
HauOOJIBIINX ¥ HAMMEHbIIUX 3HaueHUH QyHkuuu. [lanHas conepkareiabHasi JUHUS BKIIOYAET B
ce0s Tarkke (GOpPMHUpPOBAHME YMEHHUH BBINOJHATH pacdeTsl Mo Qopmynam, Mpeodpa3zoBaHUs
palMoOHATBFHBIX, UPPANMOHATBHBIX M TPUTOHOMETPUUYECKHX BBIPAKEHHH, a TaK)Ke BBIPAKCHHUH,
coJepkalux creneHu M Jorapudmel. braromaps u3yueHuio anreOpandeckoro Matepuala
MPOUCXOIAUT JalibHEHIlee pa3BUTHE aJITOPUTMHYECKOIO U aOCTPAaKTHOIO  MBILIUICHUS
oOyyaromuxcsi, OpMHUPYIOTCS HABBIKM JEAYKTHUBHBIX pacCyKIACHUH, pabOThl ¢ CUMBOJIbHBIMU
dbopMamu, TpeaCTaBIECHUS 3aKOHOMEPHOCTE M 3aBUCMMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet >3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHUs MPAKTHUYECKUX M €CTECTBEHHO-
HAy4YHBIX 3aj[a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK SI3bIKa HAyKH.

112.7.1.6.3. CoxnepxarenbHo-MeToauueckass JuHus "OyHKUMM U rpaduku" TECHO
neperuieTaeTcss ¢ APYrUMH JIMHUSMH y4eOHOTo Kypca, OCKOJIBKY B KaKOM-TO CMBICTIE 3aaeT
[OCJIEI0BATEIbHOCTh  M3y4YeHHMs ~ MaTepuana. V3ydyeHuWe  CTENeHHOW, IMOKa3aTesbHOM,
JOTapUPMHUUECKON ¥ TPUTOHOMETPUIECKUX (PYHKITHI, MX CBOMCTB M Tpa)MKOB, UCIIOIHb30BaHUE
(byHKUUH 1715 peleHus 3a4a4 U3 APYrux y4eOHbIX MPeIMETOB U pealbHON )KU3HU TECHO CBSI3aHO
KaKk ¢ MaTeMaTHYeCKHM aHaJM30M, TaK M C pelIeHHEeM ypaBHEHHH W HepaBeHCTB. [lpum sTom
0oJbIlIO€ BHUMAaHUE yreisercss (OpMHUPOBAHUIO YMEHHs BbIpakaTb (OpPMYyJIaMU 3aBUCHUMOCTHU



MEXy pa3IMYHBIMH BEJIMYMHAMH, HCCIEI0BATH MOMyYeHHbIE (PYHKIUHU, CTPOUTH UX I'paduKu.
Marepuasn 3TOH COAEpKATEIbHON JIMHUM HAlEJIE€H Ha pa3BUTHE YMEHHM M HaBBIKOB,
TIO3BOJJIAOIINUX BBIPpAXKATDh 3aBUCHUMOCTH MCKAY  BCIMYMHAMU B pastquﬁ (bopMe:
aHAIUTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHue crnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIIIJICHHS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIUU, UCTIOIH30BAHUIO
AQHAJIOTHA.

112.7.1.6.4. ConepxxarenbHast auHus "Hawana maTemaTHueckoro aHainsa" IO3BOJISET
CYIIECTBEHHO DPAaCIIMPUTHh KPYr KaK MaTeMaTHYECKHX, TaK M MPUKJIATHBIX 3a1ad, JOCTYITHBIX
00y4aromuMcs, TaK KaK y HUX MOSBISETCS BO3MOKHOCTb CTPOUTDH IpaUKU CIOKHBIX (DYHKITHIHA,
OIIpEIeTIATh MX HANOOJbIINE M HAUMEHBIINE 3HAYCHHUS, BEIYUCIAT IO GUTYp U 0OBEMBI
TEJI, HAXOJUTh CKOPOCTH U YCKOPEHUs mpoieccoB. JlaHHas copepkaTesbHasi JIMHUS OTKPHIBACT
HOBBIE BO3MOXXHOCTH ITOCTPOCHHSI MaTeMAaTHYECKHX MOJENCH pealbHbIX CUTYalui, MO3BOJSET
HAXOJUTh HAWIIy4lllee pelIeHHWe B TMPHUKIATHBIX, B TOM YHCIE COLMUAIBHO-KOHOMHUYECKHUX,
3ajjayaXx. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHMUYECKOro aHaju3a CHOCOOCTBYET Ppa3BUTHUIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacno3HaBaTh MPOSBIICHUS 3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE U McKyccTBe. O0ydarommuecs
Y3HAIOT O BBIAAIOIIUXCS Pe3yJIbTaTax, MOJYYCHHBIX B XOJ/I€ PAa3BUTHUSI MaTeMAaTUKU KaK HAYKH, U
00 UX aBTOpax.

112.7.1.6.5. ConepxarenbHo-MeToAMYeCKas JuHUSA "MHOXeCTBa M JIOrMKa" BKIIIOYAET B
ce0sl 2JIEMEHTHI TEOPUH MHOXECTB M MAaTEeMaTHYECKOM JIOTHKH. TeopeTHKO-MHOXKEeCTBEHHBIC
NPECTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOW MaTeMAaTWKH M IpEJIararoT HamOosee
YHUBEPCAIBHBIN SI3bIK, OOBEAMHSIOMIMN BCE pa3/ieNbl MAaTEeMaTHKH M €€ NPWIOKCHHUH, OHH
CBA3BIBAIOT PA3HBIC MATCMATHYCCKUC NUCHUIIIMHBI U UX IMPUIIOKCHUA B CAMHOC LICIIOC. Baxno
JIaTh BO3MOXKHOCTh 00YYaroIIeMycsl TOHUMATh TEOPETUKO-MHOKECTBEHHBIHN S3BIK COBPEMEHHOMN
MAaTCMAaTUKH U HCIIOJIB30BAaTh €TI0 JJIA BBIPAKCHUSA CBOUX MBICIICH. I[pyrHM BaXXHBIM ITPHU3HAKOM
MaTeMaTHKH Kak HayKd CleJyeT NpHU3HAThb CBONCTBEHHYIO el CTpOroctb OOOCHOBaHHUH U
CIIe/IOBaHUE OIIPECIICHHBIM IIPaBUiIaM IIOCTPOCHHUS T0KAa3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTeMaTHYeCKOM JIOTUKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOIO MBILIUIEHUS O0y4aroIuxcs,
MIO3BOJISIET MM CTPOUTH CBOU PACCYKICHHS Ha OCHOBE JIOTHUECKUX MpaBMil, (GOPMUPYET HABBIKU
KPUTUYECKOTO MBIIIJICHHUS.

112.7.1.7. B yueOHOM Kypce "AnreOpa 1 Hauajga MaTeMaTHYECKOTro aHain3a" MPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTUYECKOIO  MOJEIMPOBAHHUS,  KOTOpble  MpPHU3BaHbl  CHOCOOCTBOBATH
(GOpPMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIENIEH peaTbHbIX CHUTYallid, HCCIEIOBAHUS STUX
MoJeNiell ¢ IOMOIIBIO ammapaTa aiareOpbl W MaTeMaTHYeCKOro aHalln3a, WHTEpIpeTaluu
MOJIYYCHHBIX PE3YIbTATOB. Taxue 3alaHUs] BIIJICTCHBI B Ka)K)II:Iﬁ H3 pa3aciioB IMpPOrpaMMel,
MOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIUPOKO UCIOIb3YETCs AJS PEelIeHUs MPUKIaJIHbIX
3amad. [lpm pemeHWH peanbHBIX NPAKTHYECKAX  337ad  OOydYaromuecss pa3BHBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOIB30BATh
aHAJIOTHIO, 0000IIaTh W KOHKPETH3MPOBATH Mpodiemy. JlesTensHOCTh 10 (OPMHPOBAHUIO
HaBBIKOB pEILIeHHs MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcs B Mpoliecce N3yYeHHs BCEX TeM y4eOHOro
Kypca "Anrebpa v Hayajila MaTeMaTHYECKOTO aHanu3a'".

112.7.1.8. OOmiee YuCIO YacoB, PEKOMEHIOBAHHBIX JUIS W3Yy4eHHUs Y4eOHOTro Kypca
"Anrebpa u Hayasia MaTemMatuyeckoro aHanusa" - 272 ygaca: B 10 kmacce - 136 yacoB (4 yaca B
Heneno), B 11 kmacce - 136 yacoB (4 yaca B HECIIO).

112.7.1.8.1. Bo3mokHa KOPPEKTHUPOBKA OOIIETO YHCIa YacOB, PEKOMEHJIOBAHHBIX IS
U3Y4eHHUs Yy4eOHOro Kypca, C Yy4eTOM HWHAMBUAYAIBHOTO TIOJIXOJa 00pa30BaTeIbHBIX
OpraHu3alyil K yriryoJeHHOMY H3Y4YEeHHIO ajare0phbl M Hayall MaTeMaTHYeCKOro aHaIN3a, B paMKax
COOIOICHHSI THTHEHUYECKUX HOPMATHUBOB K HEAENbHON 00pa3oBaTeIbHON Harpys3Ke.



112.7.2. Conepxanue odyuenus B 10 kmacce.
112.7.2.1. Yncna ¥ BEIYUCIECHUS.

Panmonansubie uncina. OOBIKHOBEHHBIC M JIECATHYHBIC JPOOH, MPOICHTHI, OECKOHEYHBIE
nepuoanydeckue 1podu. [lpumenenue apobdeii 1 MPOLEHTOB IS peUIeHUs TPUKIIATHBIX 3a]a4 U3
Pa3JIMYHBIX OTPACIIEll 3HAHUN U PEaJbHOW KU3HU.

JleiicTBUTENbHBIE 4YKCcla. PalMoHambHBIE M MppalMOHAJIbHBIC unciaa. ApudMETHYECKHE
onepauyy ¢ JCWCTBUTEIBHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[Ipubnm>keHHBIE BBIYUCIICHHS, IIpaBUJia OKPYTJIEHUs, TNPUKUAKA M OICHKa pe3ysbTaTa
BBIYHCIICHHH.

Crenenp ¢ 1enbiM mokasareneM. buaom Herotona. Mcnonp3oBanue moaxossmiei Gopmsl
3alUCH ACUCTBUTEIBHBIX YHCEII JUIsl peLICHUs MPAKTUUECKUX 3a/1a4 U MIPEICTABIICHUS IaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypalbHOW CTETICHH U €r0 CBOMCTBA.

Cremnensb ¢ palrOHAJIBHBIM IIOKA3aTCJIEM H €€ CBOﬁCTBa, CTCIICHb C IIGfICTBPITCJIBHLIM
IIOKa3aTCJICM.

Jlorapudwm uncna. CoiicTBa orapudma. JlecsTHuHbIC U HATypaJbHbIE JIOTAPU(MBL.

CI/IHyC, KOCHHYC, TAHTI'CHC, KOTAHI'CHC YHUCJIOBOI'0 apryMcCHTA. ApKCI/IHyC, APKKOCHUHYC U
APKTAHI'CHC YUCJIOBOI'0 aprymeHTa.

112.7.2.2. YpaBHEHUS U HEPABEHCTBA.

ToxnaectBa ¥ TOXIECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YypaBHEHHUS.
PaBHOCHIIBHBIE YpAaBHEHMS U YpaBHEHUs-CIIeACTBUs. HepaBeHCTBO, pellleHe HEPABEHCTBA.

OCHOBHBIE METO/bI PELICHUS LENbIX U APOOHO-PAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouseHsl OT OJHOW IEPEMEHHOM. JleleHne MHOrOwIeHa Ha MHOTOYJIEH ¢ OcTaTKoM. Teopema
be3y. MHorowiensl ¢ nensiMu koagdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAECPIKAILIMX CTENIEHU U KOPHHU.
WppanmonansHble ypaBHeHN. OCHOBHbBIE METO/BI PELICHUS UPPALIMOHATIBHBIX YPaBHEHUH.
IlokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.
[IpeoOpa3oBanue BbIpaXeHH, COEepKALUX JOTapru(PMBbI.

Jlorapupmuueckue ypaBHeHUs. (OCHOBHBIE METOJbl pEIIEHHUs JIOTapu(PMUUECKUX
YpaBHEHUM.

OcHoBHBIE TpUTrOHOMeTpUUeckue ¢opmynsl. [IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHMI. Pellienne TpuroHoMeTpu4ecKux ypaBHEHHM.

PemeHne cucreM JIMHEWHBIX YpaBHEHUH. Marpuia CUCTEMBl JIMHEHHBIX YpaBHEHHM.
Onpenenurens MaTpuipl 2 X 2, €ro N€OMETPUYECKHUN CMBICI U CBOMCTBA, BBIYHCIEHUE €r0
3HAYCHMS, IPUMEHEHUE OINPENCIIUTEII I PEIICHNS CUCTEMBI IMHEUHBIX ypaBHEHUH. Pemenue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHeHUU. VccienoBanue moCTpOEHHOU
MOJIEIIN C ITOMOILBIO MaTPUIL] U OIIPEACIIUTEIIEH.



ITocTpoeHHe MaTeMaTUYECKUX MOZCIICH pEaJbHOM CUTyallMd C IOMOIUBI) YPABHEHUU U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3a1a4 U 3a1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU M peaibHON JKU3HU.

112.7.2.3. ®yHKUMH U TPAPUKH.

@Oynkius, crnocodbl 3aganus (QyHKIuH. B3aumao oOpatnbeie (yakiun. Kommnosunums
byakuumii. ['paduk Gyakiuu. InemeHTapHbie MpeodpazoBaHus Tpa@uKoOB G YHKIIHA.

OO6nacte ompeneneHnss U MHOXeCTBO 3HaueHUH QyHkiuu. Hynu ¢ynkuuu. IpomexyTku
3HAKOMOCTOSHCTBA. YeTHble M HewdeTHble QyHKuuH. [lepmogmueckue ¢ynkmun. [TpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHUMYMBbI QpyHKIuU. Hanbomnpiiee u HauMeHblee
3HaueHHS (QYHKIIUH Ha IPOMEXKYTKE.

JluneiHas, KBagpaTuIHas U IPOOHO-TUHEHHAs QYHKIIUU. DIIEMEHTapHOE HUCCIIECIOBAaHUE U
MOCTPOCHHE UX TPAPHUKOB.

CrenenHast yHKIMS C HATypaJlbHBIM M IEJIBIM TOKa3aTeieM. Ee cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS N-0il CTemeHH Kak (PYHKIMU OOpaTHOM CTENEHU C HaTypalbHBIM
[IOKAa3aTeJIEM.

[TokazarenpHas u norapudmuyeckas GpyHKuuu, ux cBoicTBa M rpaduku. McrnonszoBanue
rpaduKoB QYHKIUH IS peIeHNsT ypPaBHEHUH.

TpuroHomeTpuyeckass OKpPY>KHOCTb, OIpEAETICHHEe TPUTOHOMETPUUYECKUX  (DYHKIUH
YHCIJIOBOT'O apryMeHTa.

OyHKIMOHATBHBIE 3aBUCUMOCTH B PEAIbHBIX Mpoleccax U ABleHusX. ['paduku peaabHbIX
3aBUCUMOCTEM.

112.7.2.4. Hayana MaTeMaTU4YECKOr0 aHaJIM3A.

ITocnenoBaTeabHOCTH, COCOOBI 3aJaHus MOCIEI0BaTeEIbHOCTENH. MeTon MaTeMaTHYECKON
WHIYKIUA. MOHOTOHHBIE M OTpaHUYEHHBIE IOCIEI0BATEIbHOCTH. VICTOpUS BO3HUKHOBEHUS
MaTEeMaTHYECKOr0 aHaJIM3a KaK aHaInu3a OSCKOHEUYHO MaJbIX.

Apudmernueckass M reomeTrpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMeTpUUECKON MPOTrpecCUU.
JIuHelHBI M OKCHOHEHIMaNbHBIM pocT. Yucino e. dopmyna CIOXKHBIX IPOLEHTOB.
Hcnonp30BaHne IPOrPeCCHU [Tl pELIeHUs] pealibHbIX 3aJa4 MPUKIaHOTO XapaKTepa.

HenpepoiBable pyHKIIMU 1 MX cBOHCTBa. ToUkHM pa3pbiBa. ACUMNTOTHI IpadUKOB (GYHKIUH.
CaolicTBa (hyHKIIMI HENPEPBIBHBIX HA OTpe3Ke. MeTo ] MHTEpBAJIOB ISl pELICHHUs] HEPaBEHCTB.
[TpuMeHeHne CBOWCTB HEMIPEPBHIBHBIX (YHKLUH JUIs peIeHHs 3a1a4.

[TepBas u BTOpas nmpousBoaHbie QyHKIMU. OnpeaeneHne, TeOMETPUISCKUN U (PU3NIECKUA
CMBICT POU3BOAHON. Y paBHEHUE KacaTeNbHOU K rpaduKy GpyHKIHUH.

[Ipou3BoHbIe AeMeHTapHbIX QyHKIMHA. [Ipon3BogHas CyMMBI, TPOU3BEIEHUS, YaCTHOTO U
KOMMO3UINH (PYHKIIUH.

112.7.2.5. MHOXecTBa U JIOTUKA.

MHoXxecTBO, ornepanuu HajJ MHOXKECTBaMH M MX cBoiicTBa. Jluarpammel Dinepa-BeHHa.



[IpuMeHeHrne TEOPETHUKO-MHOKECTBEHHOTO ammnapara JJis ONHUCAHMS PEAbHBIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

OnpeﬂeneHHe, TCOpCMa, CBOMCTBO MaTeMaTHUYECKOTO 06I>GKT3., CICACTBUE, 1O0KAa3aTCIbCTBO,
PaBHOCHUJIBHBIC YPAaBHCHHUA.

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

Harypanpable u 1enbie uucna. [IpuMeHeHWe TPHU3HAKOB JCTUMOCTH IENBIX YHCE,
HanOospmmik obmui nenurensd (nanee - HOJ) u Hammensinee obmiee kpatHoe (nanee - HOK),
OCTaTKOB I10 MOAYJI0, anropuTMa EBKiMIa 7St pemieHus 3a1a4 B IEeNIbIX YHCIiaX.

KommiekcHble umcna. AunreOpandeckas M TpUrOHOMETpuUuecKass (OpMBl  3alucu
KOMIUIEKCHOTO Yucia. ApupMeTHUECKHe ONepaluyu ¢ KOMIUIEKCHBIMU unciaMmu. M3o0paxkenue
KOMIUIEKCHBIX YHMCE HAa KOOpAUHATHOM Iockoctu. Popmyna Myaspa. Kopau n-oii ctenenu us
KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCEN Uil pelieHus (U3NYECKHX W
F€OMETPUYECKUX 3a1au.

112.7.3.2. YpaBHEeHUs U HEPABEHCTBA.

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ U HCPABCHCTB. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
creacTBus. PaBHOCHIBLHBIC HCPaBCHCTBA.

OT16op KOpHEHl TPUTOHOMETPUYECKHX YPAaBHEHUN C IMOMOIIBI0 TPUTOHOMETPHUUECKOM
OKPYXHOCTH. Pellienne TpuroHoMeTpu4eckiux HEpaBeHCTB.

OCHOBHBIE METO/Ibl PELICHH TOKa3aTeIbHBIX U JIOTapU(PMUUIECKUX HEPABEHCTB.
OcCHOBHBIE METO/BI PELICHUS UPPALIOHATbHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIIEHUS CUCTEM U COBOKYITHOCTEN PAllMOHAJIBHBIX, HPPALMOHAIIBHBIX,
MOKAa3aTeNbHBIX U JOrapu(PMHUUECKUX YpaBHEHHH.

ypaBHeHI/IH, HEPAaBCHCTBA U CUCTCMBbI C ITapaMETpaMH.

[IpuMeHeHne ypaBHEHHI, CHCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a7a4
U3 PA3IUYHBIX 00JaCTel HAYKU M peabHON KU3HU, MHTEPIIPETALUs TOJTy4YE€HHBIX Pe3yIbTaTOB.

112.7.3.3. ®yHKUMH U TPAPUKH.

I'paduk xommoszunuu QyHkuui. ['eomerpuyeckue oOpa3sl YpaBHEHH M HEPaBEHCTB Ha
KOOPAWHATHOW IJIOCKOCTH.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rPpaUKH.

I'padrueckue MeTob! perieHns ypaBHEHUH U HEpaBeHCTB. | 'paduueckrie MeTo bl pereHus
3a/1a4 ¢ IapameTpamH.

Ucnons3zoBanne rpadukoB (PyHKIUN IS HCCIEAOBAHUS IPOILIECCOB W 3aBUCUMOCTEM,
KOTOPBIE BOHUKAIOT MPU PEIICHUH 33/1a4 U3 IPYTrUX YUeOHBIX MPEIMETOB U peaTbHOU KHU3HU.

112.7.3.4. Hauana MmaTeMaTH4eCKOTr0 aHaIn3a.



[TpumeHeHne MPOU3BOJHOM K MCCIEAOBAaHHUIO (DYHKIMI HA MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxxnenne HanOoJbIIero 1 HAMMEHBIIET0 3HaYeHNH HENTPEPhIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpuMeHeHre NPOU3ZBOAHON Ui HAXOXKIEHHUS HAMIYYIIEro peIIeHUs B NPUKIIAIHBIX
3a7a4ax, JJIS ONpENeNICHHS CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOrO (OPMYJIOH HIIH
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. [lepBooOpasHbIe 31€MEHTapHBIX
¢ynkuunii. [IpaBuia Hax0XKIEHUS IEPBOOOPA3HBIX.

Wurerpan. ['eomerpudeckuii CMbICT HHTETrpajia. BeraucaeHne onpeiesieHHoro HHTerpaa mo
dopmyne Herorona-Jleiibauia.

[Ipumenenue wuHTErpaga JUisi HAXOXACHUS IUIOMIAJEH IJIOCKMX ¢uryp u o0beMoB
r€OMETPUUYECKHUX TEJI.

[Ipumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHA. MaTtemMatndeckoe MOJAETUPOBaHUE
peabHBIX MPOIECCOB C MOMOIIBI0 AU(GepeHINaTbHBIX YPaBHEHUH.

112.7.4. Tlnanupyemble TpeAMETHBIE pe3yNIbTaThl OCBOCHHS (QenepalbHOl paboueit
nporpaMMbl yueOHOTO Kypca "Anredpa u Havalla MaTeMaTHYECKOTO aHajau3a" Ha yriIryOJIeHHOM
YpOBHE Ha YPOBHE CPEIHEro o0IIero 00pa3oBaHusl.

112.7.4.1. K xonmy oOyuenuss B 10 kjacce OOydYarOMIMICS TOJYYHUT CICAYIOIINE
NpeMETHBIC PE3yJIbTAThI 0 OTIACIBHBIM TeMaM ¢enepaabHol paboueil mporpaMMbl y4eOHOTO
Kypca "Anrebpa v Hayajla MaTEMaTHYECKOI 0 aHau3a'":

112.7.4.1.1. Yucna ¥ BEIYUCIICHUS:

CBO6OI[H0 OIICPpHUPOBATHE MOHATUAMU: PAlIUOHAIIBHOC YUCIIO, OecKkoHeUHas nepuoandcCKasn
I[p06b, MMPOUCHTHI, HPPAIUOHAIIEHOC YHUCIIO0, MHOKCCTBA PANHWOHAJIBHBIX H HeﬁCTBHTeHBHBIX
YuCeii, MOAYJIb I[GI\/'ICTBI/ITCJ'IBHOFO qucia,

IPUMEHATH APOOH U MPOLEHTHI JUIs PELIeHUs MPUKIIAJAHBIX 33a]a4 U3 Pa3IMUHBIX OTpaciel
3HAHUM U PEATIbHOM KU3HH;

MPUMEHSTh MPUOIMKEHHBIE BBIYMCICHUS, TpPaBUa OKPYIJICHUS, TPUKUAKY U OLEHKY
pe3yJibTaTa BBIYUCIICHHUI;

CB06OI[HO OIICpHUPOBATH IMOHATHEM: CTCIICHb C INECJIbIM II0KA3aTCIIEM, HCIOJb30BATh
18(019.C0P1$20114% 0] q)OpMy 3almucHu HeﬁCTBHTeHLHBIX YUCCIT OJid PCIICHHA NPAaKTHYCCKUX 3aJad U
MMpEaACTaBJIICHUA JAaHHBIX,

cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYPaJIbHOM CTENEHU;
CBOOO/THO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAllMOHAJILHBIM IT0Ka3aTeleM;

CBOOOJTHO ONEepUpOBaTh TMOHSATHSIMH: JIorapu(M dYHCla, JCCATHYHBIE W HATypalbHBIC
J0TapuQMmBbl;

cBOOOJHO OMNEpUpOBaTh MOHITUSIMH: CHUHYC, KOCHHYC, TAaHT€HC, KOTAaHTE€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATh MTOHATUSMHU: APKCUHYC, APKKOCHHYC ¥ apKTAaHI'€HC YHACIOBOTO apryMEHTAa.



112.7.4.1.2. YpaBHEHUs U HEPABEHCTBA:

CBOOOJHO ONEPUPOBAThH MOHATUAMU: TOXKIECTBO, ypaBHEHNUE, HEPABEHCTBO, PABHOCUIIbHBIE
YPAaBHEHUS U YPaBHEHUA-CIICACTBUS, PABHOCUIIBHBIC HEPABEHCTBA;

INIPUMEHATE PAa3JIMYHBIC MCETOAbI PEIICHHA paldOHAIBHBIX M ,Z[pO6HO'paI_[I/IOHaJ'II>HBIX
ypaBHeHHﬁ, MNPUMCHATH MCTOA MHTCPBAJIOB JIsI pCHICHUA HCPABCHCTB,

CBOOOJHO OMNEpPUPOBATh MOHSATUSMHU: MHOTOWIEH OT OJHON MEPEMEHHOW, MHOTOWIEH C
1eNbpIMU Kod(puimeHTaMu, KOpHU MHOTOYJICHA, IPUMEHSTH JICJICHIEe MHOTOYICHA HA MHOTOYICH
¢ ocTaTKkoM, TeopeMy be3y u Teopemy Buera s pemienus 3anay;

CBOOOZIHO OINEpPUPOBaTh IMOHATUSAMU: CUCTEMA JIMHEMHBIX YpaBHEHMH, MaTpula,
ONpEACIUTENb MaTPULIBI 2 X 2 M €ro TeOMETPUYECKHMH CMBICH, MCIOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 A BbIUKCIEHUS €r0 3HaYeHMsI, IPUMEHATh ONPEACIIUTENN /ISl PELLCHUs
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IOMOUIBK) CHUCTEMBbI
JUHEHUHBIX YPaBHEHHM, WCCIEIOBaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIBKO MAaTpull U
OIpEeACIIUTENEH, UHTEPIIPETUPOBATh ITOJIYYEHHBIN Pe3yJIbTaT;

HCII0JIb30BaTh CBOMCTBA JIEHCTBUM C KOPHAMU J1JIsl IPeoOpa30BaHuUs BbIPAXKEHMUI;

BBIIIOJIHATE  IIPCO 6p330BaHI/IH YUCJIIOBBIX  BBIP a)KeHHﬁ, coAcCpiKalmux  CTCIICHU C
palrOHaJIbHBIM ITOKA3aTCIIEM,

UCIOJIb30BaTh CBOMCTBA JIorapu(MoB /1715 TpeoOpa30BaHUs JIOTapU(PMUIECKIX BBIPAKEHUH;

cBOOOZHO  omepupoBaTb  MOHSATUSMM:  UpPpPALUMOHAIBHBIE,  [IOKa3aTelbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCUIIBHBIX MEPEXO0B
WJIM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSATh  OCHOBHBIE  TPUTOHOMETpUYECKHe  (GOpMYNbl Ui  NpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CB06OI[HO ONeprupoBaTh IMOHATHEM: TPUTOHOMCTPUYCCKOC YPABHCHUC, TIPUMCHATH
H€06XOI[I/IMBI€ q)OpMYHI)I JJI1 pCICHUS OCHOBHBIX TUIIOB TPUTOHOMETPUUCCKHUX ypaBHeHHfI;

MOJCIIMPOBATh PCAJIbHBIC CHUTYyallUM Ha A3BIKC anre6pbl, COCTaBJIATb BBIPAKCHUA,
YpaBHCHHA, HCPABCHCTBA 110 YCIOBUIO 3aJadud, HCCICAOBATHL IMMOCTPOCHHBLIC MOACIN C
HCIIOJIb30BAHUEM allllapara anre6pbl.

112.7.4.1.3. ®yHk1uu u rpaduku:

CBOOOJHO ONEpUPOBaTh MOHATUAMH: (YHKIHSA, COCOObI 3afaHus (YHKLUUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3ULIMS (QYyHKUUN, rpaduk (QYHKIMH, BBHINONHSITH AJIE€MEHTapHbIE
npeoOpa3oBaHus rpagukoB HyHKIMIH;

cBOOOJIHO OmepUpoBaTh MOHATHSIMH: OOJACTh ONpEAENeHUS M MHOXKECTBO 3HAYEHUIl
GbyHKIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOO/JHO OMEpUPOBATH TOHATUSMU: YETHbIE W HEYETHble (YHKIUH, MEPUOIUYECKUE
(GyHKLINU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIUH, MAaKCUMyMbl M MHHHUMYMbI (DYHKIIHH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHne QYHKIIUU Ha TPOMEKYTKE;

CB060,Z[HO ONCpUpOBAThH TMNOHATUAMU: CTCICHHAA (I)YHKI_II/I}I C HaTypaJIbHBIM W ICJIBIM



nokasareseM, rpaduk CTENeHHOH (YHKIMU C HAaTYpaJbHBIM M IEJIbIM TOKa3areneM, rpaduk
KOPHSI N-01 CTENeHN KaK (QYHKIIMH OOpaTHOW CTENEHU C HAaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh MOHATUSAMH: JIMHEHHAs, KBaJApaTW4YHas W JAPOOHO-IHMHEHHAs (QYHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJHO ONEpUPOBATh MOHSATHAMHU: MOKA3aTeNbHAS W Jorapudmuueckas QyHKIUH, UX
CBOMCTBa M rpadMKH, UCIOIH30BATh UX TPa(UK I pPEIIeHNs ypaBHEHHIA;

CBOOOZHO OIEpPUPOBATh IOHATHUAMU: TPUTOHOMETPUUYECKAs OKPYNKHOCTb, OIpEAEIICHUE
TPUTOHOMETPUYECKUX (YHKIIHI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaduku (QYHKIUNA IS UCCICIOBAHHS IMPOILECCOB M 3aBUCUMOCTEU MpH
pelleHnn 3aja4y U3 APYrux y4eOHBbIX MPEAMETOB U PEaJbHOM >KM3HU, BhIpaxkaTh (GopMyliaMu
3aBUCUMOCTHU MEXIY BEJIMUYNHAMU;

112.7.4.1.4. Hayana MaTeMaTHUYECKOrO aHAJIN3a;

CcBOOOZHO ONEpUPOBATH IMOHATUSAMU: apUPMETHUECKas U T€OMETpUYecKas Iporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUIECcKasi MPOrpeccHsi, TMHEHHBINH U 3KCIIOHEHLIMAIBHBIM POCT,
(dopMyia CI0XKHBIX POLIEHTOB, UMETh MIPEICTABICHUE O KOHCTAHTE;

HCIIOJIb30BaTh ITPOI'PpECCHUU JIA PCHICHHA PpCaJIbHbIX 3a/lad IIPUKIAAHOI'O XapaKTepa,

CBO6OILHO ONeprupoBaTh IOHATHUAMMN: IOCICA0BAaTCIBbHOCTD, CIIOCOOBI 3aJaHusA
HOCHGHOB&TGHBHOCTGﬁ, MOHOTOHHBIC U OI'PaHUYCHHBIC ITOCIICIOBATCIIbHOCTHU, IIOHUMATh OCHOBEI
3apOXKACHUA MATCMATHYCCKOI'0 aHajIn3a KaK aHaJIi3a OECKOHEUHO MaJIbIX;

CBOOOJHO ONEepUpOBaTh MOHATHSAMM: HENPEpbIBHbIE (YHKLMHU, TOUKH pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI Tpauka QyHKIUY;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (YHKIMS, HENpepbIBHAs Ha OTpe3Ke, NPUMEHSThb
CBOICTBa HEMPEPHIBHBIX QYHKIIMH JIsl pelIeHns 3a/1a4;

CBOOO/THO OTNIEpUPOBATh MOHATHIMU: TIEpBast U BTOpast IPOU3BOIHbIE (YHKIINH, KacaTeIbHas
K rpaduky QyHKIUY;

BBIUUCIISATH MPOU3BO/IHBIE CYMMBI, IPOU3BEAECHUS, YACTHOTO U KOMITO3HMIIMU JIBYX (YHKLIUH,
3HaTh IPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIINN;

HCIOJIb30BaTh TEOMETPUUYECKUN U (PUBNYECKUI CMBICI TPOU3BOIHOM JJIsl pEIICHUS 3a/1a4.
112.7.4.1.5. MHOXecTBa U JIOTUKA:
CBOOO/IHO OMEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEpallii HaJl MHOKECTBAMHU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapaT JjIsl ONUCaHus PeabHBIX IPOIECCOB U
SBJICHUH, TIPU pEIICHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJHO OINEpPUPOBATh TOHATHSAMHU: OIPENEIECHUE, TEOpeMa, YypaBHEHUE-CIIEACTBUE,
CBOWCTBO MaTeMaTW4ecKoro OOBEeKTa, JI0Ka3aTelbCTBO, PABHOCWIBHBIE ypaBHEHUS U
HEPaBEHCTBA.

112.7.4.2. K xonmy oOyuenus B 11 kmacce oOydarommuiics MOMYyYUT CIEAYIOLTUE
IpeIMETHbIE Pe3yJIbTaThl IO OTAENbHBIM TeMaM (¢eaepanbHOi pabodeil mporpaMmbl y4eOHOTO



Kypca "AnreOpa u Hayasia MaTeMaTHYECKOro aHanmu3a'":
112.7.4.2.1. Yucna v BBIYUCICHUS:

CBOOOJTHO OMNEPUPOBATH MMOHATUSIMHU: HATypaJlbHOE U II€JI0€ YHUCJIO, MHOXECTBa
HaTypaJbHBIX U LEIbIX YUCEN, UCMOJIb30BATh NMPU3HAKK JieauMocTh 1enbix yucen, HOQ u HOK
HATypaJbHBIX YMCEN AJIsl PEIICHUS 3a/1a4, IPUMEHATh alropuT™ EBKinaa;

CBO6OI[HO OIICpHUPOBATH ITIOHATHUEM OCTATKa I10 MOAYJIIO, 3alIMChIBATh HATYPAJIbHBIC YMCJia B
Pa3JIMYHBIX TO3UITUOHHBIX CUCTEMAX CHUCIICHUA,

CcBOOOJHO OINEPUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHUCIO U MHOXECTBO KOMIIJIEKCHBIX
YHCeNl, IPECTABIATh KOMIUICKCHBIE YHCIa B anreOpandeckoil U TPUrOHOMETpHUECKO# (opme,
BBITMOJHATH apu(MeTHUYECKIE ONEpallii ¢ HUIMH U U300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

112.7.4.2.2. YpaBHEeHUs U HEPABEHCTBA:

CBO6OI[HO OIICPHUPOBATDH INOHATUAMMU: HppalrOHAJIbHBIC, IIOKa3aTCJIbHBIC n
JIOFapI/I(i)MI/I‘-IeCKI/Ie HCPAaBCHCTBA, HAXOJUTh UX PCHICHUS C ITIOMOIIBLIO PABHOCUJIBHBIX IIECPEXOJ0B;

OCYHICCTBJIATD 0T60p KOpHCfI IIpu pCHICHUN TPUTOHOMCTPUYICCKOI'O YPABHCHU S

CBOOOZIHO ONEpPUPOBATH IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSATh
HEo0Xo1uMble (POPMYIIBI JUIsl peILIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATh MOHATHUAMHU: CUCTEMA U COBOKYIHOCTh YPaBHEHHUI M HEPaBEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIECHUS CUCTEMBI U COBOKYITHOCTEH
palMOHABHBIX, HMPPANUOHAIBHBIX, ITIOKA3aTeNbHBIX W JIOrapU(PMHUECKUX YpaBHEHHHA H
HEPaBEHCTB;

pemiath palyvOHAJIBHBIC, HWPPAUOHAIBHBIC, ITOKAa3aTCIbHBIC, J'IOl"apI/I(i)MI/I‘IGCKI/Ie u
TPUTOHOMCTPHUYCCKUC YPABHCHUS U HCPABCHCTBA, COACPIKAINEC MOAYJIN U IMApaMCTPHhI;

MIPUMEHSTH rpapuuecKre METOIbl JUIsl pellIeHNs] YpaBHEHUI U HEPABEHCTB, a TaK)Ke 3ajay ¢
napamMeTpamu;

MOJIETIMPOBaTh pealbHbIE CHUTyallMM Ha S3bIKE€ aireOpbl, COCTaBIATh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U X CUCTEMBI 110 YCIOBUIO 33a4i, UCCIIEN0BATh IOCTPOEHHBIE MOJEIIN
C MCIOJIb30BAaHUEM allliapara aireopbl, HHTEPIPETUPOBATH NOJYyUEHHBIN pe3ysbTar.

112.7.4.2.3. dyskuuu u rpaduku:

CTpPOUTH TpadUKU KOMIIO3ULMU (PYHKIUN C MOMOIIbIO AJIEMEHTApPHOIO HCCIIEIOBaHUS U
CBOWCTB KOMITO3UIIMH JBYX (DYHKITHIA;

CTPOUTH TEOMETPUUECKHE 00pa3bl YpaBHEHU U HEPABEHCTB Ha KOOPAMHATHOU IJIOCKOCTH;
CBOOO/IHO OMEPUPOBATH MOHATUSAMU: TPa(UKH TPUTOHOMETPHUECKUX (PYHKIIHIA;
MPUMEHATH (PYHKITUH I MOJICITMPOBAHUS M UCCIIEOBAHUS PEATbHBIX MPOIECCOB.
112.7.4.2.4. Hayayia MaTeMaTHYECKOI0 aHaJIn3a:

UCIOJIb30BaTh MPOU3BOAHYIO JJIsi HCCIENOBaHUS (QPYHKIMM HAa MOHOTOHHOCTH U
IKCTPEMYMBI;



HaXOJUTh HAUOOJBIIICE U HAMMEHbIIIee 3HaYCHHS (PYHKIIMHA HEMPEPHIBHON Ha OTPE3KE;

WCIIOJIH30BATh MMPOU3BOIHYIO ISl HAXOXKICHHS HAMITYYIIIETO PEIICHHS B TPUKJIAIHBIX, B TOM
YHCIIEe COLUATbHO-IKOHOMHUECKHUX, 3a/1a4ax, JAJIs OTPEICTICHUs CKOPOCTH U YCKOPEHUS Ipolecca,
3alaHHoOTO0 (pOpMYJTOi MK rpaduKoOM;

CBOOOHO ONEPHPOBATH MOHATHIMHE: MIEPBOOOPA3HAS, ONPEACICHHBI UHTETPaJl, HAXOIUTh
MEPBOOOPA3HbBIC 3JCMEHTAPHBIX (YHKIMH M BBIYMCIATH WHTerpas 1mo ¢opmyine HproToHa-
JletiOnuma;

HaxXoAuTh IJIomaau INJIOCKHUX (bl/Il"yp 1 00BEMEI TETI C IIOMOIIIBIO MHTET'paJia;

UMETh TPEACTABICHUE O MATEeMATHYECKOM MOJCIUPOBAHWU HA TPUMEPE COCTaBICHUS
nuddepeHIaIbHBIX YPaBHCHHH,

peliaTh MPUKIAAHBIC 3aJa4l, B TOM YHUCJIC COOMAJIbHO-3KOHOMHNYECKOIO U (bH?;H‘-ICCKOFO
XapakTepa, CpeaACTBaAMHU MAaTCMATUUYCCKOI'O aHaJIn3a.

112.8. PepgepanbHan paboyasa nporpamma y4yebHoro Kypca "lNeometpus”.
112.8.1. TlosicauTenbpHAs 3amuCKa.

112.8.1.1. I'eomeTpus siBiIsSIETCA OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIEro
o0pa3oBaHMs, TaK Kak 00eCreunBaeT BO3MOXHOCTh U3YUCHUS JUCIMILINH €CTECTBEHHO-HAYIHON
HAIPABJICHHOCTH M MPEIMETOB I'yMaHUTapHOTO IUKiIa. Jlornyeckoe MbIIUIeHUE, popMUpyemMoe
IPH U3YYCHUH O0YYaIOMUMUCS MOHSITUWHBIX OCHOB T€OMETPHH, MPH JI0KA3aTEIBCTBE TEOPEM U
MOCTPOCHHUHU LIETIOYKH JIOTUYCCKUX YTBEPXKICHUH TIPU PELHICHUH T€OMETPHUCCKUX 3a/1a4, YMECHUE
BBIJIBUTATh M ONPOBEPraTh TUIIOTE3bI HETMOCPEICTBEHHO HCIIOJB3YIOTCS TMPH PEIICHUW 3aaad
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTH (PU3UYECKUX 3a/1a4.

112.8.1.2. Ilenp ocBoeHust mporpammbl ydeOHoro kypca "I'eomerpus" Ha yriayOneHHOM
YPOBHE - Pa3BUTHE WHAMBHUIYAIbHBIX CHOCOOHOCTEH O0ydaromuxcs MpU U3Yy4€HUU T€OMETPUU
yepe3 obOecnedeHne BO3MOXKHOCTH TPHOOPETEHHsT U HCIONIb30BaHHS Oojee TITyOOKHX
TreOMETPUYECKUX 3HAHUA M JAEHUCTBHM, cHeqUUUHBIX TEOMETPUH, U HEOOXOAMMBIX JUIs
YCIEIITHOTO MPO(ECCHOHATBHOTO 00pa30BaHMs, CBA3aHHOTO C UCIIOJIb30BAHNEM MATEMATHKH.

112.8.1.3. IlpuoputeTHpIMH 3aJadyaMd Kypca TE€OMETPHUHM Ha YIIyOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMHI U YCUJIMBAIOIKUMHU Kypc 0a30BOr0 YpOBHS, SIBISIOTCS:

paciuIpeHue nIpecTaBIeHNs O TEOMETPUN KaK YaCTH MUPOBON KYJIbTYpPbl U (JOPMHUPOBAHUE
OCO3HAHHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

¢dbopMHpOBaHUE TIPEJICTaBICHUS O MPOCTPAHCTBEHHBIX (UIypaX Kak O BaKHEHIIUX
MaTeMaTUYECKUX MOJIEIISX, TO3BOJISIONIUX ONMKCHIBATh U U3Y4aTh Pa3HbIE SBJICHUS OKPYKAIOLIETO
MUpa, 3HaHKWE TIOHATUIHHOTO anmaparta no paszzaeny "Crepeomerpus" ydaeOHOr0 Kypca reOMeTpuH;

CbOpMI/IpOBaHI/Ie YMCHHA BJIaACTh OCHOBHBIMHU ITOHATUAMU O MMPOCTPAHCTBCHHBIX q)nrypax n
X OCHOBHBIMH CBOﬁCTBaMH, 3HAHUC TCOPCM, (I)OpMyJ'I U YMCHUC HX MNPUMCHATL, YMCHUA
JOKa3bIBaTh TCOPEMBI 1 HAXOJUTh HECTAHAAPTHLIC CITOCOOBI PEIICHUA 3aaa4,

(I)OpMI/IpOBaHI/IC YMCHHA paclliO3HaBaTb Ha YCPTCKAX, MOACIIKIX W B PCAJIbHOM MHUPC
MHOTI'OTpaHHUKH U TEJIa BPAIICHUA, KOHCTPYHPOBATHE TCOMETPUUCCKUE MOJICIIN

(bOpMI/IpOBaHI/IC IIOHHUMaHHA BO3MOXXHOCTH AKCHOMAaTHYCCKOI'O MOCTPOCHUMA



MaTeMaTHYECKUX TEOpHuil, (HopMUpOBaHHE MOHUMAHHS POJM AKCHOMATHUKH IPH IPOBEICHUU
pacCyXIeHUI;

(dbopMHUpOBaHKE YMEHUS BIAIETh METOIaMH JI0KA3aTEILCTB U AJITOPUTMOB PEIICHUS, YMEHUS
UX MPUMEHSTh, IPOBOAUTD JOKA3ATEIIBHBIE PACCYXKACHUSA B XOAC PEIICHUS CTEPEOMETPUUECKHUX
3a[a4 1 33/1a4 C IPAKTUYECKUM COZep KaHueM, OPMHUPOBAHUE MTPEICTABICHHS O HEOOXOJMMOCTH
JI0Ka3aTeIbCTB IPU OOOCHOBAHMM MAaTEMAaTUYECKMX YTBEPXKIEHUH M pOJIM aKCHOMAaTHKH B
IIPOBEJCHUM JI€JYKTUBHBIX PACCYXACHUII;

pa3sBUTHE U COBEPIIEHCTBOBAHUE MHTEIUICKTYAIbHBIX M TBOPUYECKUX CHOCOOHOCTEH
oOyyaromuxcsi, I03HAaBAaTEIbHONW AaKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHUM, KPUTUYHOCTH
MBIIICHUS, UHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBanue (YHKIMOHATIBHONH T'PAMOTHOCTH, PEIIEBAHTHON TEOMETPUU: YMEHHS
pacrio3HaBaTh POSBICHUS T€OMETPUYECKUX TOHATHI, 0OBEKTOB ¥ 3aKOHOMEPHOCTEH B peabHbIX
JKU3HEHHBIX CUTyallUsIX W TpPU H3YYEHUM JIPYyruX Y4YEeOHbIX MPEIMETOB, MPOSBIICHUS
3aBUCHUMOCTEM M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUSA PEANBHBIX CUTYallUHd, HCCIEI0BaHUS
IIOCTPOEHHBIX MOJENEN, HHTEPIIPETALUH TIOJYYEHHBIX PE3YyJIbTaTOB.

112.8.1.4. OcHOBHBIMH coOJiep>KaTeIbHBIMU JTUHUSAMU yueOHoro Kypca "['eomerpus” B 10 -
11 wmaccax sBusitorcs: "[lpsimbie w1 miockoctu B mipoctpanctBe", "Muororpannuku', "Tena
b b
Bpaienus", "BekTopbl u KoopAauHaThl B mpocTtpanctse”, "/[BU>keHUs B IpOCTpaHCTBE".

112.8.1.5. CdopmynupoBannoe B PI'OC COO TpebGoBanme '"ymMeTb ONEpupoOBaTH
MOHATUSMH'"', pEJICBAaHTHBIX TEOMETPUU Ha yriiyoieHHOM ypoBHe oOyuenust B 10 - 11 kmaccax,
OTHOCHTCSI KO BCEM COJEpPKATEIbHBIM JIMHHUAM Y4eOHOTO Kypca, a (JOpMUPOBAHUE JTOTHIECKUX
YMEHUH paclpelesseTcsi He TOJIbKO IO COAepKaTeNbHbIM JIMHUSM, HO M IO rojaM OOydYeHHMs.
Copnepxanue o00pa3oBaHUs, COOTBETCTBYIOLEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®denepanbHOil paboyel MporpaMmbl, paclpeAeIeHHbIM 10 ToAaM 00yueHUs, CTPYKTypUPOBaHO
TakUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHLMIHUAIBHBIM BOIIpOcaM oOydaromuecs
oOpamanuch HEOAHOKPATHO, YTO IMO3BOJSET OPraHU30BaTh OBJAJEHHUE T'€OMETPHUUYECKUMHU
MNOHATUSIMM W HaBbIKAMHU IIOCJIEIOBAaTEIbHO M IOCTYINATENbHO, C COOJIIOJIEHUEM MpHUHIHUIA
NPEEeMCTBEHHOCTH, a HOBBIE 3HAaHUSA BKJIIOYaTh B OOLIYI0 CHCTEMY TI€OMETPUYECKHX
MIPEACTABICHUIN 00YJarOIUXCsl, PacCIupssi U YriIyoJisisi ee, 0Opa3ysl MPOUYHbIE MHOXKECTBEHHBIC
CBSI3H.

112.8.1.6. [Tepexo k U3y4yeHUIO T€OMETPUH Ha YIITYOJICHHOM YPOBHE MO3BOJISIET:

co3laTh ycioBus Ui auddepeHumanud  o0ydeHMs, MOCTPOCHUS HHIUBUAYAIbHBIX
o0pa3oBaTeNbHBIX IporpammMm, O0OeclneuuTh YriayOJIeHHOe M3yYeHHUE TEOMETpPUHM  Kak
cocTaBIsirolel yueOHoro npenmMeta "Maremaruka',

IIOATOTOBUTH O6y‘I310H.[PIXCS[ K OPOAOJIDKCHUIO HM3YUCHUA MATEMATUKU C YyYCTOM BBI60pa
Oynymeit mpodeccuu, odecrieunBasi MPEEMCTBEHHOCTh MEXIY OOMIMM H TMPOQeCCHOHATHHBIM
o0pa3zoBaHHEM.

112.8.1.7. OOmiee YuCIO YacOB, PEKOMEHIOBAaHHBIX JUIsI W3YYeHHs Yy4eOHOro Kypca
"T'eomeTpus" Ha yrayOneHHoM ypoBHe - 204 gaca: B 10 xnacce - 102 yaca (3 yaca B Henenw), B
11 knacce - 102 yaca (3 yaca B Heeno).

112.8.2. Conepxanue oOyuenus B 10 ximacce.

112.8.2.1. [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE.



OcHoBHbIE TOHATHUS cTepeoMeTpun. Touka, mpsmast, II0CKOCTb, MPOCTpaHCTBO. [loHsATHE 00
aKCMOMAaTH4YECKOM IIOCTPOECHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CICACTBUSA U3 HUX.

B3aumHoe pacrosiokeHHue NpsSMbIX B IPOCTPAHCTBE: IEPECEKAIOLINECS, NapaJUIeIbHbIE U
CKpeluBaromuecs npsmeie. [Ipu3Haku cKpemuBaomuxcs TpsaMbixX. [lapanaenbHOCTh TPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajuieibHbIE NPSIMbIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX
OpsIMBIX, MapajUIeNbHOCTh HpsIMOM W ockoctu. [lapamnenbHoe U UEHTpajIbHOE
NPOEKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
N3o6paxenue ¢Guryp B mapauieabHOM MPOEKIUU. YTJIbI C COHANPABIEHHBIMH CTOPOHAMH, YTOJ
MEXy IpSMBIMU B IpocTpaHCTBE. llapamienbHOCTh MIOCKOCTEN: MapalljiesIbHbIE IUIOCKOCTH,
CBOIiCTBa MapaienbHbIX IIocKocTel. [Ipocreiimme npocTpaHCTBEHHBIE (PUTYpPhI HA TUIOCKOCTH:
TETpad/p, NapajuleiIenuIe]l, HIOCTPOEHUE CEUEHUI.

[lepneHquKyISIpHOCTD NPSAMOM U IVIOCKOCTH: NIEPIEHANKYJISIPHBIE IIPSMbIE B IPOCTPAHCTBE,
npsiMbIE TapajulelibHble W TEPHEHAUKYISPHbIE K IUIOCKOCTH, MPU3HAK TMEPHEHIUKYISIPHOCTH
OpsIMOM M IUIOCKOCTH, TEOpPEMa O MNPSIMOM NEPHEHAMKYJISAPHON IIOCKOCTH. OpTOroHalbHOE
npoekTupoBaHue. [lepneHAMKYNIsIp M HAKJIOHHBIE: PACCTOSHUE OT TOYKM JO TUIOCKOCTH,
paccTosiHue OT MPSIMOM 10 TUIOCKOCTH, MPOEKIUs PUTyphl Ha TIOCKOCTh. [leprnenaukynsapHoCTh
IUIOCKOCTEH: MpHU3HAK MEpPIEeHAUKYIIPHOCTH JBYX Iulockocteil. Teopema o  Tpex
NEePHEHANKYIISPAX.

VYIuBl B IPOCTPAHCTBE: YIOJ MEXAY NMPSAMON U INIOCKOCTBIO, IBYTPAHHBINA YIOJI, TMHEHHBIN
yroJl JIBYIpaHHOro yria. TpexrpaHHblii M MHOrorpaHsble yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpatHtoro yrija. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YyIJIa.

112.8.2.2. MHOTOrpaHHUKHU.

Bubl MHOTOrpaHHMKOB, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yrojapHas npusma, npsmas
N HaKJIOHHAad IPU3MBI, OokoBasT W IIOJIHAS IMOBCPXHOCTb IMPU3MBIL. Hapanneﬂennnezl,
NpsIMOYTOJIBHBIA MapajuleNienunel W ero cpoWcrBa. KpaTyailluine Nyt Ha NOBEPXHOCTHU
MHoOTOorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupamuma: n-
yroyibHas MUpaMuja, IpaBUiIbHAsA U ycedeHHast mupamuibl. CBoiicTBa pebep n OOKOBBIX IpaHen
HpaBI/IJ'IBHOI\/'I nmupaMubl. HpaBI/IHBHBIG MHOT'OTpaHHUKH: TIpaBUJIbHad IMpuU3Ma MW IIpaBUJIbHAA
NUpaMKJIa, IPaBUIIbHAS TPEYTOJIbHAS TUPAMHKIA U IPABUIIBHBIN TeTpasap, kyO. [Ipeacrapnenue o
MPaBUJILHBIX MHOTOTPAaHHUKAX: OKTAdP, JOACKAdIP U UKOCAIP.

Brruuciienne 31eMeHTOB MHOTOIPaHHHMKOB: pebpa, auaroHanu, yrisl. [lnomans 60koBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSMOM MPU3MBI, IUIOIIA/ (b OCHOBaHHI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTHU MpsiMOI mpu3Msbl. [lnonians O0KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPAaBUIIbHOM
MApaMUbl, TEOpPEMA O TUIOIAAN YCEUYEHHON TUPaMUIbl.

CI/IMMCTpI/ISI B TIPOCTPAHCTBC. ONEeMEHTBI CUMMCTPUHN TPABUJIIBHBIX MHOTI'OI'PAHHHUKOB.
CI/IMMeTpI/IH B IPaBUJIBHOM MHOTOTpaHHHUKE: CHMMCETpHUA MapaJlICICuIicia, CUMMCTPHA
MMPpaBUJIbHBIX ITPHU3M, CUMMCTPHL HpaBHHLHOﬁ nupaMubl.

112.8.2.3. BekTopsl 1 KOOPJANHATHI B IPOCTPAHCTBE.

[ToHsTHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUJIMHEAPHBIC, COHAMPABJIEHHBIE W MPOTHUBOMOJIOKHO HAMPABJIECHHBIE BEKTOPHI. PaBeHCTBO
BEKTOPOB. [[eHCTBUSA C BEKTOpaMHU: CIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uncio. CBOMCTBA ClIOXKeHHUsT BEKTOPOB. CBOWCTBA YMHOKCHUS
BEKTOpa Ha yucio. [lonsaTre koMIutanapaelie BEKTOPBIL. [ [pM3HaK KOMILUTAaHAPHOCTH TPEX BEKTOPOB.



[IpaBuno mapamenenunena. TeopeMa O pa3ioKEHUHM BEKTOpAa MO TPEM HEKOMIUIAaHAPHBIM
BekTopaM. [IpsiMoyrosibHas cucrema KoopAuHAT B npoctpancTBe. KoopauHatel BekTopa. CBs3b
MEXIy KOOpJIMHATaMU BEKTOpa U KOOPJMHATAMU TOUYEK. YTOJ MEXIy BekTopamu. CkajspHOe
MIPOU3BE/ICHNE BEKTOPOB.

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

[TonsTHs: TWIMHAPUYECKAsT TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTh, cdepudeckas
MOBEPXHOCTh, 00pa3yromire nopepxHocteil. Tena BpamieHus: HUIMHAP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. B3anmuoe pacronoxxenue chepbl U MIOCKOCTH, KacaTeldbHas IIIOCKOCTh K cdepe.
N3o6paxenue Tea BpalleHUs Ha MIockocTu. Pa3BepTka nmunuHapa u konyca. CuMMeTpust cepbl
U 11apa.

O6beM. OcHoBHBIE cBoicTBa 00BeMOB Ten. Teopema 00 o0BeMe HPSIMOYTOJIBHOTO
napajuiesenunena u ciueactsus u3 Hee. OObeM HpsIMONM M HAKJIOHHOM MpPU3MBI, LWJIMHIPA,
nupaMuibl U KoHyca. O0beM 1apa v mapoBOro CerMeHTa.

KomOuHanmu Ten BpamieHHs W MHOTOTPAaHHUKOB. l[Ipu3ma, BhIMcaHHas B IMIIMHJD,
omucaHHas Okojo muiamHapa. [lepecedenue cdepsl u mapa ¢ miockocteio. Kacanuwe mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTPpaHHHUKA, OTIMCAHHOT'O OKOJIO Cephl, Chephl, BMUCAHHON B
MHOTOTPaHHHK WM TEJIO BPAICHUS.

[Tnomans MOBEPXHOCTH IWIMHApA, KOHYyca, Iiomiaas cepbl U ee vacteil. [logobue B
npoctpanctBe. OTHomieHHe 00BEMOB, IUIOMIAZEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue mnonoOus, romorerus. PemieHue 3anad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEpEOMETPUIECKIX METOJIOB.

[TocTpoenue ceueHuit MHOTOIpaHHUKOB U TEJT BpALleHUsI: CEYeHUsI IMIMHPA (TTapaljIeIbHO
U TIEPIEHIUKYIISIPHO OCH), CeUeHHs] KOHyca (IapajjieIbHOe OCHOBAHUIO M MPOXOAsIIee depe3
BEpILMHY), CEUYEHUS 1apa, METOAbl MOCTPOEHUSI CEYEHHI: METO CIIEZOB, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH.

112.8.3.2. BekTOph! U KOOPAMHATHI B IPOCTPAHCTBE.

Bektops! B poctpancTse. Onepannun Haj BEKTOpaMu. BEKTOpHOE yMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOpHOro yMHOxeHHs. [IpsmoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNN TEOMETPUYECKUX 3a]1a4.

112.8.3.3. JIBukeHUs B MPOCTPAHCTBE.

JBrxenus mpoctpancTBa. OtoOpakenus. [[BrkeHus u paBeHCTBO uryp. Oo01mume cBoiicTBa
JBIKEHUM. BUIbl NBMKEHMI: MapajsieNbHbI MEPEHOC, LEHTpalbHas CUMMETPHs, 3€pKallbHas
CUMMETpHUS, TOBOPOT BOKPYT npsimoil. [IpeoGpazosanus mogobus. [Ipsmas u cdepa Ditnepa.

112.8.4. TIpenmeTHbIE pe3ynbTaThl O OTJEIBHBIM TeMaM yueOHoro Kypca "I'eomerpus”. K
koHIy 10 kiacca oOyJaronuiicss HayIuTCs:

CB060,Z[HO ONCprUpoOBaTh OCHOBHBIMHU IMOHATHUAMU CTCPCOMCTPUHN IIPU PCHICHUU 3adad U
MMPOBEACHNHN MAaTEMATUUCCKHUX paccymneHI/Iﬁ;

MNPUMCHATH aKCUOMBI CTCPCOMECTPHUUN U CIICACTBUSA U3 HUX IIPU PCHICHUU I'€OMCTPHYICCKUX



3a1ad4;

KJ1accu(uUUpoBaTh B3aMMHOE PACIOJIOKEHUE IPSMBIX B INPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, IPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJHO OIEpUPOBATh IMOHATUSAMH, CBSI3aHHBIMH C YIJIaMH B IIPOCTPAHCTBE: MEXKIY
IIPSAMBIMU B IIPOCTPAHCTBE, MEXAY MPSMOM U IUIOCKOCTHIO;

CBO6OI[HO OIICpHUPOBATH ITIOHATUAMHU, CBA3aHHBIMH C MHOI'OI'PaHHUKaMU,

CBOOOJIHO pAacIioO3HABaTh OCHOBHBIC BHJBI MHOTOIPAaHHUKOB (TIpU3Ma, MHUPaMUJA,
MPSIMOYTOJIBHBIN TTapayieenumne, Kyo);

KJIAaCCU(UIIUPOBATHL MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS /ISl KJIacCH(PUKAIIY;

CBOOOJHO ONEPUPOBATH IOHATHUSAMH, CBSA3aHHBIMH C CCEUEHHEM MHOTOIPAaHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATE MapajuleibHOE, LEHTPAJIbHOE M OPTOrOHAIBHOE NPOEKTHpoBaHUE (UTryp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHUS MHOTIOIPAaHHMKOB pa3JIMYHBIMM METOJIAMH, BBIIOJIHATH (BBIHOCHBIC)
IUTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUMUCIATh  IUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (Ipu3Ma, MOHpaMUa),
FEOMETPUUYECKHUX TEJ C MPUMEHEHUEM (HOPMYIT;

CBOOO/JHO OMEPUPOBATh MOHATUAMU: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHU (DUTYPBI;

CBOOOJHO OINEpPHPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHM BEKTOpPaM W KOOpJIWHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH JCMCTBUSA Hal BCKTOpPAMH;

pemiath 3aJa4d Ha O0Ka3aTCJIbCTBO MATCMATHUUYCCKHUX OTHOIIICHUM U HaXO0XJICHHUC
TCOMETPHUYCCKUX BCIIMYUH, MIPUMCHASA U3BECTHBIC METObI TP PCIICHUU MATEMATUYICCKUX 3adaY
IMOBBIIICHHOI'O U BBICOKOT'O YPOBHS CJIOKHOCTH,

MIPUMCHATH HpOCT@ﬁH.IPIG NporpaMMHBIC CPEACTBA U SBJIICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTCMBI ITPU PCHICHUH CTCPCOMETPUUCCKHUX 3aJ1ay,

U3BIIEKaTh, MPEOOPa30BBIBATh M MHTEPIPETUPOBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, MpeAcTaBIEHHYIO Ha YepTekaxX U pUCYHKaX;

IIPUMEHATH MOJIYYEHHBIE 3HAHUSI HA MPAKTUKE: CPABHUBATH M AHAIU3UPOBATH pPEAIbHBIE
CUTyalluW, MPUMEHATh W3YYEHHbIC TOHSITUS B MPOILIECCE IMOUCKA PEIICHHUS MaTeMaTHYECKH
c(hopMyIUpPOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEaTbHbIE CHUTYAI[Md HA S3BIKE TEOMETPHH,
WCCIIEIOBATh MOCTPOEHHBIE MOJIETM C UCIOJIb30BAHUEM T€OMETPUUYECKUX TMOHATHI U TEOPEM,
anmapara anredpsbl, pemarh MPaKTUIECKHUE 3a/1a4M, CBSI3aHHBIC C HAXO0XKJICHUEM T€OMETPHUY €CKIX
BCJINYNH,

UMETh NPEACTaBICHUs 00 OCHOBHBIX ATalax Pa3BUTUS F€OMETPUU KaK COCTAaBHOW YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.



112.8.5. TlpenmeTHBIE pe3yabTaThl O OTACIBHBIM TeMaM yueOHoro kypca "['eomerpus’. K
koHIy 11 kmacca oOyvaronuiicss HAyIuTCs:

CBOOOJIHO OIEPUPOBATh TMOHATUSIMH, CBSI3aHHBIMU C IMMJIMHIPUYECKON, KOHHUYECKOW H
ceprueckoil MOBEPXHOCTIMU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

OIICpHUPOBATH ITOHATHUAMU, CBA3AHHBIMU C TCJIAMU BPALLICHHUA: IUJIUHAPOM, KOHYCOM, C(l)CpOI\/JI
" I1apom;

pacrio3HaBaTh Teja BpalleHus (MMIMHIP, KOHYC, cepa M IIap) U OOBACHATH CIIOCOOBI
HOJIy4EHHUs TeJl BPaLlCHUs;

KJIaCCU(HUIMPOBATH B3aHMHOE PACIIONIOKECHUE CEPhI U IIIOCKOCTH;

BBIYUCIIATh BCIIUMYHUHBI 3JIECMCHTOB MHOT'OI'PaHHHUKOB U TCJI BpalllCHMA, 00BEMBI U Iiomaian
HOBGpXHOCTCfI MHOI'OI'PaHHUKOB U TCJI BpallICHUA, TCOMCTPUUICCKUX TCJI C IPUMCHCHUCM q)OpMy.H;

CBOOOJHO ONEpUPOBaTh MOHATHSIMHU, CBA3aHHBIMH C KOMOMHAIMSAMM TeJ BpaLICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy M ONMUCAHHBIA OKOJIO cdepsl, cdepa,
BIIMCAHHAs B MHOTOI'PAHHMK WM TEJIO BPALLECHHUS;

BBIYUCIIATE COOTHOUMICHUA MCKAY IIOIIAaAIMU HOBCpXHOCTGﬁ 1 00beMaMH HOI[O6HBIX TCI,

n300pakaTh U3yyaeMble (PUTyphl, BBINOIHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYp: BHII CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHHS TEJ BpaILlCHHS,

W3BJIEKAaTh, UHTEPIPETUPOBATh U MPEOOpPa3oBbIBaTh MH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CB06OI[HO OIICpHUPOBATH MOHATUCM BEKTOP B IIPOCTPAHCTBE,
BBIITOJIHATD OICpallvii HAl BEKTOPAMU,
3a1aBaThb MJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTEMEC KOOPpANHAT,

peniaTb reOMETPUYECKHE 33/1a4M HA BBIYHUCIICHUE YIVIOB MEXAY NPAMBIMUA U IJIOCKOCTSIMU,
BBIYMCIICHUE PACCTOSHUM OT TOYKH [0 IIJIOCKOCTH, B LEIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPJMHATHOI'O METOa NIPH PELICHUH;

cBOOOHO OMEpPUPOBATH MOHATUSMHU, CBS3AaHHBIMU C JIBIDKEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTRBA JIBUKCHUM;

BBINOJIHATH U300pa’KeHUs] MHOTOIPaHHUKOM U TeJI BpallleHUs IPH MapajieIbHOM IepeHoce,
LEHTPAJIbHOW CUMMETPUM, 3€PKaJIbHOM CHMMETPUH, TPH IOBOPOTE BOKPYI IpPSMOH,
npeoOpa3oBaHus MOA00NUS;

CTPOUTH CCUHCHUA MHOI'OIPAHHWKOB W TCJI BpalllCHUA: CCUCHUA TUJIIMHAPA (napannenLHo u
NEPIEHIUKYIIIPHO OCH), CEYEHHUs KOHyca (IapajjielibHOe OCHOBAaHMIO U MPOXOJdllee depes
BEpILIKHY), CEUECHHUS 1I1apa;

WCIIONb30BaTh METOJbl IOCTPOEHUSI CEUYEHHI: METOJ CJEAO0B, METOJl BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]I IEpPEHOCA CEKYIIEeH MI0CKOCTH;

AOKa3bIBATh T'COMETPUUCCKUEC YTBCPIKACHU A,



OPUMEHSATh TeOMETpHuYecKHue (aKThl AT pEUICHHS CTEPEOMETPHUECKUX  3a7ad,
HPEAIONIaraouX HECKOJIBKO IIaroB PEUICHUs, €CIN yCIOBUS NMPUMEHEHUS 33/1aHbl B SIBHOH H
HEsIBHOHU (opme;

pfmaTth 3ada4d Ha O0Kas3aTCJIbCTBO MATCMATHUYCCKHX OTHOIIICHUH U HaXO0XJICHUC
TCOMECTPHUYCCKUX BCIUYNH,

IIPUMEHATH IIPOrpaMMHBIC CPEACTBA M JSJICKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIpU
peiCHUN CTCPCOMCTPUYCCKUX 3a/1a4,

MIPUMEHSTh MOJTYYSHHbIC 3HAHUS Ha MPAKTHUKE: CPaBHUBATh, AHAIU3UPOBATh U OLCHUBATh
peabHbIe CUTYalluU, TPUMEHSATh U3YUCHHBIC MMOHATHSI, TEOPEMbI, CBOMCTBA B MPOLIECCE MOUCKA
peleHrs: MaTeMaTH4ecKu chopMyIMpPOBAHHOM MPOOIEeMbl, MOJICIUPOBATh peajbHble CUTYyalluu
Ha sI3bIKE TE€OMETPHUH, UCCIIEIOBATh MMOCTPOCHHBIE MOJCIIU C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MNOHATUM M TeopeM, ammapara anreOpbl, pelaTh MpaKkTUYeCKHe 3aJayd, CBs3aHHBIE C
HAXO0X/ICHUEM I'€OMETPUUYECKUX BEITUYMH;

UMETh NPEACTaBICHUs 00 OCHOBHBIX ATalax Pa3BUTUS N€OMETPUU KaK COCTAaBHOW 4YacTH
(dyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

112.9. PepepanbHaa paboyas nporpamma y4ebHoro Kypca "BeposTHOCTb U
cTaTUcTUKa".

112.9.1. [logcHuTenpHad 3aIIUCKA.

112.9.1.1. YueOHslii kypc "BeposSsTHOCTb M CTaTUCTUKA" YIiyOJIEHHOTO YPOBHS SIBISETCA
IPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTo Kypca yriyOJIEHHOTO YPOBHS Ha ypOBHE
cpeaHero oomiero oOpa3zoBaHMsA. Y4YeOHBIH Kypc MNpeaHa3HadeH Uil (opMupoBaHUS Y
00y4aroluXcsl CTAaTUCTUYECKOW KYJIbTYpPhl M IMOHUMAaHMSI pOJIM TEOPUU BEPOATHOCTEH Kak
MaTeMaTHYeCKOro MHCTPYMEHTA JUIsl U3yYeHUs CIyJalHbIX COOBITUH, BETMYUH U ITporieccoB. [Ipu
U3y4eHHHM Kypca OO0Oram@arTcs MpeICTaBICHHUs OOydYarOmMXCSl O METOAaX HCCIIENOBaHUSL
U3MEHYMBOTO MHpA, Pa3BUBACTCA MOHUMAaHHWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYeCKHX
METOJIOB TO3HAHHUA KaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

112.9.1.2. Coneprxanue yu4eOHOT0 Kypca HalpaBJIeHO Ha 3aKPETUICHHE 3HAHUM, TTOTyUYE€HHBIX
P U3YYEHUHU Kypca Ha YPOBHE OCHOBHOTO 00111ero 00pa30BaHUsl, M Ha pa3BUTHE NPEICTaBICHUN
(6] CJ'Iy‘I&fIHI:IX BCJIIMYMHAX U B3aUMOCBA3AX MCKIY HUMU Ha BAXXHBIX IPUMEPax, CHOKCTBI KOTOPBIX
MOYEPIHYTHI U3 OKpYXKarouiero Mupa. B pesynbrare y o0ydarmuxcs JOHKHO chopMHupoBaTHCS
MpEACTaBICHHE O Hauboyiee YHNOTPEOUTETbHBIX M OOMIMX MAaTeMaTHYeCKUX MOJENsX,
UCTIONB3YEMBIX  JUIS  OMHCAaHUs AHTPOIOMETPUYECKHUX H  JAeMorpaduyecKuX BeIHYUH,
MOTPEITHOCTe B pa3MYHbIE pOJa HM3MEPCHHSX, JUIMTEIBHOCTH O€30TKa3HOW pPaboThI
TEXHUUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SIBIICHUH U MTPOIIECCOB B 0OIIECTBE. Y UeOHBII
Kypc sBisieTcss 0a30i JIIT OCBOCHHS BEPOSTHOCTHO-CTATUCTHYECKUX METOO0B, HEOOXOJUMBIX
CHEIMalCTaM HE TOJBKO WHXKXEHEPHBIX CHENHATbHOCTEH, HO TakKe COIMUANTBHBIX U
IMCHUXOJIOTUYCCKUX, ITOCKOJIBKY COBPEMCHHBLIC O6H.[CCTB€HHI)I€ HAayKH B 3HAYUTEILHOU MEpe
MCTIONB3YIOT allapar aHain3a 60nbInX JaHHbIX. [[eHTpanbHyr0 4acTh y4eOHOTO Kypca 3aHUMAaeT
0o0CyXJeHHEe 3aKoHA OOJIBIIMX YWCeNT - (PYHIAMEHTAJIBHOTO 3aKOHA MPHUPOIBI, HMEIOIIETO
MaTeMaTHYeCKyI0 (hOpMaIu3aluio.

112.9.1.3. B cooTBeTCTBMM C YKa3aHHBIMH II€JIIMH B CTPYKType Yy4eOHOro Kypca
"BeposiTHOCTh U CTaTUCTHKA" Ha yriIyOJEHHOM YPOBHE BBIJCJICHBI OCHOBHBIE COJIEpXKaTeIbHbIE
muaun: "Crydaiinple coObITust U BepoaTHOCTH" U "CilydaliHble BEJIMYMHBI U 3aKOH OOJBLIMX



yucen".

112.9.1.4. IToMrUMO OCHOBHBIX JIMHHUH B Y4€OHBIN KypC BKIIOUEHBI 2JIEMEHTHI TCOPHH T'padoB
¥ TCOPUH MHOXKECTB, HEOOXOJUMBIC JIJIsl TOJHOIIEHHOTO OCBOSHUS MaTepralia JaHHOTO y4eOHOTO
Kypca U CMEKHBIX MaTEeMaTHYECKUX y4EOHBIX KYypCOB.

112.9.1.5. Conepxanne nuaun "CiaydaiiHble COOBITHS X BEPOATHOCTH" CITY)KUT OCHOBOM IS
(dbopMHUpOBaHUSI TIPEACTABIICHUH O PACTIPECTICHUH BEPOSTHOCTEH MEXKy 3HAYCHUSIMHU CITYYaHBIX
BEJINYMH. BaKHYIO 4acCTh B 3TON COAEPKATEIBHOM JUHUM 3aHUMAET U3YUEHUE T€OMETPUUECKOTO
U OWHOMHAJIBLHOTO pacHpeneieHnid W 3HAaKOMCTBO C WX HENPEPHIBHBIMU aHAJIOTaMH -
MOKa3aTeJIbHBIM U HOPMaJIbHBIM PaCIpEACICHUSIMMU.

112.9.1.6. Tewmbl, CBsI3aHHbIE C HENPEPHIBHBIMU  CIIy4YalHBIMU  BEJIMYMHAMH U
pacrpeieieHus MU, AaKICHTHPYIOT BHHMAaHHE OOYyYalolmUXCs Ha ONUCAaHUM W U3YYCHUH
CIIy4aiHbIX SIBICHHI C MOMOIIBI0O HENpepbIBHbIX (yHKIUH. OCHOBHOE BHUMAaHHE YJEISETCS
MOKa3aTeJIbHOMY U HOPMaJIbHOMY PacCIpeICIICHUSIM.

112.9.1.7. B yue6HOM Kypce mpeycMaTpUBAETCs 03HAKOMUTEIILHOE N3YUEHUE CBSI3U MEXKTY
CIIy4aifHBIMU BEJIMYMHAMH U OTIUCAHKE 3TOW CBSI3H C TIOMOIIBIO KO PHUIIMEHTA KOPPEISIINAU U €ro
BBIOOPOYHOIO aHajora. OTH 3JIEMEHTHl COJEpXkaHUsA pa3BUBalOT TeMmy "Jlmarpammbl
pacceuBaHus", I3y4CHHYIO Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHusi, U BO MHOT'OM OIUPAIOTCS
Ha CBEJICHUS U3 KypCOB airedpbl U reOMETpUH.

112.9.1.8. Emie oauH 351eMEHT COJIep KaHusl, KOTOPBIM Mpe/jiaraeTcs Ha 03HAKOMUTEILHOM
YPOBHE - IOCIIEIOBATEIBbHOCTh CIyYAHBIX HE3aBUCHUMBIX COOBITHIA, HACTYMAIOIIUX B CAUHUILY
BpeMeHH. O3HAKOMIICHUE C Paclpe/ieliCHUEM BEPOSTHOCTEH KOJIMYECTBA TAKUX COOBITUH HOCHUT
pa3BUBAIOIINN XapaKTep U SABJSICTCS aKTYAJIBHBIM Il OyAYIIUX a0MTYpUEHTOB, MOCTYITAIOIINX
Ha Yy4eOHBIC CIEIUAIBHOCTH, CBS3aHHBIC C OOICCTBEHHBIMH HAyKaMH, IICUXOJIOTHCH U
yIpaBICHUEM.

112.9.1.9. OOmiee YwcIO YacoB, PEKOMEHIOBAHHBIX I HM3ydeHUs Y4eOHOTO Kypca
"BeposiTHOCTB U CTaTUCTHUKA" Ha yriyOieHHOM ypoBHE - 68 uacos: B 10 kiacce - 34 yaca (1 yac B
Heneno), B 11 kmacce - 34 gaca (1 yac B Heneno).

112.9.2. Conepxanue obyuenus B 10 kiacce.

I'pad, cBsasubIit Tpad, mytu B rpade: mukiasl U nenu. CteneHb (BaJICHTHOCTh) BEPIIUHEI.
I'padsl Ha mutockocTH. [lepeBss.

CrnyyaiiHble SKCHEPUMEHTHI (OMBITHI) U ClydyaliHble COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxozpl). BeposiTHOCTH ciydaiiHOTO COOBITHS. BIM30CTH 4acTOTBI M BEPOSITHOCTH COOBITHH.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanuu HaJl COOBITHAMU: TEepecedeHue, OObeIUHEHHE, MPOTUBOMOJIOKHBIE COOBITHS.
Hwuarpammsl Oisiepa. @opMmyiia ClI0KEHHS BEPOATHOCTEN.

VYcnoBHas BEpOSTHOCTh. Y MHOKEHUE BEpOSITHOCTEH. JlepeBo ciaydyallHOro 3KCIEepUMEHTA.
®dopmyna nomaHo# BeposTHocTH. Dopmyia baiieca. HezaBucumelie coObITHS.

bunapHbIii ciydailHbBIA ONMBIT (MCHIBITAHKE), YCIIeX M Heynada. HezaBUCHMBbIE HCIIBITAHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUN 10 mepBoro ycrnexa. [lepecranoBku u daxropuan. Hucno
coueranuil. Tpeyronsauk [lackans. @opmyna 6uHoma HeloToHa.

Cepust HezaBucUMbIX uchbiTanuid  bepunymiu. CrydaiiHblii  BbIOOp M3 KOHEYHOM



COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacrnpenenenue BeposiTHOcTel. Jluarpamma pacnpenesieHus.
Onepauuy Hajx ciaydyallHbIMM BelduuMHamu. buHapHas ciydaiiHas BenuunHa. [Ipumepst
pacnpeziefieHul, B TOM YKCJIe TeOMETpHIecKoe U OMHOMHAIIbHOE.

CoBMecTHOE pacmpenefieHue ABYX CilydalHbIX BeJMYMH. He3aBucumeble cliydaiiHbie
BEJINYUHBI.

Matemaruueckoe OXHMJAaHUE CIIy4alHOM BenuuMHbl (pacrpeneneHus). I[Ipumepsr
IPUMEHEHHs MaTeMaTHYEeCKOIro 0XKMIaHusl (CTpaxoBaHue, JjoTepes). MaremaTuueckoe 0XKuJaHue
OMHapHOM cCilydallHON BeIMYMHBI. MaTremaTtnyeckoe OKUIaHUE CYMMbI CIy4YalHbIX BEIMYHH.
MaremaTnueckoe 0KHu1aHue FTeOMETPUIECKOT0 U OMHOMHAIIBHOTO paclpeeIeHUH.

Jucnepcusi M CTaHJAPTHOE OTKJIOHEHUE CIIyYalHOW BETUYUHBI (paclpeesiCHHs]).
Hucnepcusi OuHapHOM ciay4yailHOW BeTMYMHBI. MaTeMaTHuecKoe OXUJAHHE IMPOU3BEACHUS U
JIACTIEPCHUSI CYMMbI HE3aBUCUMBIX CIIy4alHbIX BEJIMYMH. /Ucniepcust U CTaHAAPTHOE OTKJIIOHCHHUE
OMHOMHUATIBHOIO pacmpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHUE T'€OMETPUYECKOTO
pacrpeneieHus.

112.9.3. Conepxanue oOyuenus B 11 kiacce.

HepasenctBo UeObimeBa. Teopema UeOnimeBa. Teopema bepryiim. 3akoH OOJIBITNX YHCET.
Bri6opounslit MeToa uccneaoBanuil. Beibopounsie xapaktepuctuku. OlieHUBaHUE BEPOSTHOCTU
COOBITHSI TIO BHIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEHIIMX TUIOTE3 C MOMOIIBIO U3yYEHHBIX
pacupeneacHui.

HenpepsiBable citydaiiHple BenuuuHbl. IIpumepsl. DyHKIMA INIOTHOCTH BEPOSTHOCTH
pacnpeneneHus. PaBHOMEpHOE pacHpellelieHHe M €ro CBOMCTBA. 3ajaud, NPUBOIALIME K
[I0Ka3aTeIbHOMY DACHPECIICHUI0. 3aJadyl, MPUBOASIIME K HOPMAIBHOMY pPAaclpelleIeHUIO.
OyHKIUS TJIOTHOCTH BEPOSTHOCTH II0KA3aTENBbHOIO pachpeAeieHus, (QYHKUUS IUIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOIO pactpezneineHus. OyHKIKsS IUIOTHOCTH M CBOWCTBA HOPMAaJIbHOTO
pacupeneneHus.

[TocnenoBarenbHOCTh OJAMHOYHBIX HE3aBUCUMBIX COOBITHH. 3amadyu, NPUBOJAIINE K
pacnupenenenuro I[lyaccona.

KoBapuanuss aByx ciydailHeix BenuuuH. KoadduuneHT nuHENWHON Koppensuuu.
CoBmecTHBIE HAOMIOIEHNS IBYX BeIMUMH. BbiOopounsblil k03¢ dunment koppensiuuu. Panudne
MEXIYy JIMHEHHOM CBS3bI0 M IPUYMHHO-CIEACTBEHHOM CBA3bIO. JIMHENHas perpeccus, METOX
HaMMEHBIINUX KBaJpPaTOB.

112.9.4. [IpenMeTHBIE pe3yNbTaTHI 110 OTJEIBHBIM TEMaM y4eOHOro Kypca "BeposTHOCTh 1
CTaTHCTHKA".

K xoniy 10 ximacca 00ydaromuiicss HAy4YnuTCS:

CBOOOJHO ONEpHpPOBaTh MOHATUSAMU: Tpad, rIockuil rpad, cBsA3HbINA rpad, myTh B rpade,
IETIb, ITUKII, IEPEBO, CTENIEHb BEPIIUHBL, JIEPEBO CIyYAHOTO SKCIIEPHUMEHTA;

CBOOOJHO ONEpUPOBATh IMOHATUSAMH: CIy4alHbII SKCIEpUMEHT (OmbIT), CilydaifHoe
coObITHE, AJIEMEHTapHOE Cily4ailHOe COOBITHE (RJIEMEHTapHbI HMCXOMA) CIIy4allHOrO OIbITa,
HaXOJIUTh BEPOSATHOCTH COOBITUH B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;



HaXoAuTh U (HOPMYyIHpPOBaTh COOBITHS: TEpeceyeHHe, OObEIUHEHUE NAaHHBIX COOBITHH,
COOBITHE, MPOTUBOIOJIOXKHOE ITAHHOMY, HCIOJIb30BaTh AMArpamMMbl Oiiiepa, KOOpAMHATHYIO
OpSAMYyIO IS pelIeHHs 3a/ad, I0JIb30BaThbCs (POPMYIION CIOKEHHS BEpPOSTHOCTEH st
BEPOSITHOCTEH JIBYX M TPEX CIIYYalHBIX COOBITHIA;

OIEpUpPOBaTh  IOHATHSMM:  YCIOBHAasi BEPOSTHOCTb, YMHOXXEHHUE  BEPOSITHOCTEH,
HE3aBHCHUMBbIE COOBITHS, AEPEBO CIYYailHOrO SKCIEPUMEHTA, HAXOUTh BEPOSITHOCTH COOBITHI C
MOMOIIBIO TPaBWJIa YMHOXKEHUS, JIepeBa CIy4allHOTO OIBITA, UCIOIB30BATh (OPMYILY MOIHOM
BeposATHOCTH, (popmyny baiieca mpu perienun 3anad, onpeneisiTh HE3aBUCUMOCTh COOBITHI 110
(dopmyIie U o OpraHu3alyy CIIy4aifHOrO SKCIIEPUMEHTA;

MPUMEHITh HW3Y4YEHHbIE KOMOMHATOpHbIE (OPMYINBI Uil TEPEUUCICHHS] SJIEMEHTOB
MHOKECTB, JJIEMEHTApHBIX COOBITHUI CIIy9allHOTO OIBITa, pPENICHHUS 3aJad 10 TEOpUHU
BEPOSATHOCTEM;

CBOOOJHO OTEPUPOBATH MOHATUSMHU: OMHAPHBIA CIYYalHBIA OMBIT (MCIBITAHKE), YCIEX U
HeyJaya, He3aBUCHMbIE HCIBITAHUS, CEPHUsl UCHBITAHUN, HAXOAUTh BEPOSATHOCTU COOBITHH: B
CEpHUM HCIBITAHUMU 0 IEPBOrO yClexa, B CEPUM UCIBITAHUN bepHyIUIn, B OIBITE, CBI3aHHOM CO
CJlydaliHbIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH;

cBOOO/IHO ONIEpUPOBATH MOHATUSAMU: CiIydaiiHas BEJIMYMHA, PACIIPE/ICIICHUE BEPOSTHOCTEH,
JyarpaMma pacnpezeneHus, OMHapHas ciydaiiHas BeIMYMHA, F€OMETPUUECKOe, OMHOMHUAIBHOE
pacmpeneieHue;

OIICpHUPOBATh IMOHATHAMHU: COBMCECTHOC PACIPCACIICHUC IBYX CJIy‘IElfIHLIX BCJINYHH,
HCIIOJB30BaTh Ta6JII/IIIy COBMCCTHOTI'O pacClpeaCICHUA ABYX cnyqaﬁHHx BCIINYMH JJIs1 BBIICIICHUA
pacupCaciICHuA KaXXJI0M BCJIIMYMHBI, OIIPCACIICHUA HC3aBUCUMOCTHU CHy‘I&ﬁHBIX BCJIINYHH,

CcBOOO/JIHO OINEpPUPOBATH MOHATHEM MATEMAaTHUECKOIO OKUIAHHS CIy4yalHOW BETUYMHBI
(pacmipenienieHus), MPUMEHSTh CBOMCTBA MaTeMaTHUECKOTO OXHJAHUS NpPU PpEIIeHUH 3ajad,
BBIUHCIISTh MATEMAaTUYECKOE 0’KUJaHNE OMHOMHAIILHOTO U TEOMETPUUECKOT0 pacIpeleleHUI;

CBOOOJHO OINEpPHPOBATh MOHATHUSAMM: JUCIEPCHS, CTaHJAPTHOE OTKJIOHEHUE CIy4daiHOM
BEJIMYMHBI, MPUMEHATh CBOICTBA AMCIEPCUM CIIY4alHOM BEIMYMHBI (pacHpeleseHus) IMpU
pEIIEHNN 3a/ad, BBIYMCIATH TUCHEPCUI0 M CTAaHIAPTHOE OTKJIOHEHHE TIE€OMETPHUYECKOro U
OMHOMHUAIBHOIO paclpeaeeHui.

112.9.5. TlpenmeTHble pe3yabTaThl 10 OTAEIbHBIM TEMaM yueOHOro Kypca "BeposTHOCTb U
cTaTHCTHKA".

K konny 11 knmacca oOyuaromumiicss Hay4uTCs:

BBIUHCIIATH BBIOOPOYHBIE XAapAaKTEPUCTUKHM IO JIaHHOM BBIOOpKE U  OLIEHUBATh
XapaKTEePUCTUKN TE€HEPAIbHOM COBOKYMHOCTH JAHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OueHuBaTh BEPOSITHOCTU COOBITUM M MPOBEPATH MPOCTEHIINE CTATUCTUYECKUE THUIOTE3BI,
MIOJIb3YSICh U3YYCHHBIMU PACIIPENCIICHUAMU;

MPUBOJUTL MpPHUMEPHI 3a7ad, MPHUBOJIALIMX K IMOKA3aTeJIbHOMY pacIpellelieHHIo, 3ajad,
NPUBOAALINX K HOPMaJIbHOMY pactipenesieHuto. OnepupoBarh MOHATUAMU: (PYHKIMS MIIOTHOCTH
BEPOATHOCTH MOKA3aTeIbHOTO pacrpeaeaeHus], GyHKIHS IIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacripeneneHusi, QyHKIHs MIOTHOCTH U CBOWCTBA HOPMAJIBHOTO pacIpeieeHus;

onpeAensaTh KOYPPUIMEHT JUHEWHOH KOppensuuu, BBIOOPOYHBIH  KOA(h(UIIUEHT
KOPPEJSLHHN.



112.10. [Inst nmpoBeaeHUsI €IMHOTO TOCYIapCTBEHHOIO 3K3aMEHa 110 MaTeMaTuke (Jajee -
EI'D mo mareMaTuke) HCIONB3YyeTCs TepeueHb (KoaupukaTop) MpoOBEpsSEeMbIX TPeOOBaHHI K
pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl CPEIHETO O0IIEero 00pa3oBaHUs
U DJIEMEHTOB CO/ICPIKAHMUS.

Tabmuma 12

[Iposepsiembie Ha EI'D o maTemaTuke TpeOOBaHUS
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEJIbHOM NPOTrpaMMbl
cpemHero o0Iero oopa3oBaHms

Kon [IpoBepsieMmble TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOEHMSI OCHOBHOM
IIPOBEPSAEMOTO 00pa3oBaTeNbHON IPOrPaMMBbl CpeIHEro 001Iero oopa3zoBaHus
TpeOOBaHUS

1 Bnanenue merogamMu 10Ka3aTenbCTB, AITOPUTMAMU PELLICHUS 3a/1a4; YMEHHUE
dbopMynMpoBaTE M ONEPUPOBATH IOHATUAMU: ONpEAEICHHE, aKCHOMa,
TeopeMa, CJEICTBUE, CBOWMCTBO, NMPHU3HAK, J0KA3aTEIbCTBO, PABHOCUIIbHbBIE
(GopMyNIMpPOBKH; HPUMEHATh HX; yMeHue (OpMyIHpoBaTh OOpaTHOE U
IIPOTUBOIMOJIOKHOE YTBEP)KICHUE, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
HCII0JIb30BaTh METOJ,  MaTeMaTU4YEeCKOU WUHIYKIINH; IIPOBOJIUTH
JI0Ka3aTeNbHbIE PAaCCyKICHUS MPU PELICHUH 3a/1a4, OLEHUBATh JIOTUYECKYIO
IIPABWJIBHOCTb PACCYXICHNUN; YMEHHE ONIEPUPOBAThH IIOHATUSMHU: MHOKECTBO,
MIOJIMHOXKECTBO, OIEpallMd HaJ MHOYKECTBAMHU; YMEHHE MCIIO0Ib30BaTh
TEOPETUKO-MHOXKECTBEHHBIN aImapar I ONMCAaHUS peaJlbHbIX IIPOLECCOB U
SBJICHUHM U IIPU PELICHUH 33]a4, B TOM YHCJIE U3 IPYTHX YUEOHBIX IPEIMETOB;
YMEHHUE ONepUpOBAThH MOHATUAMU: Ipad, CBA3HBIN rpad, AepeBo, LUK, rpad
Ha IUIOCKOCTH; YMEHME 3aJaBaTb M ONMCHIBaTh TIpadbl pa3IMuHBIMU
crioco0amu; UCIOJIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

2 YMeHue omnepupoBaTh MOHSATUAMM: HATypajJbHOE YHCIO, LEJI0E€ YHCIIO,
CTEMEHb C IEJbIM MMOKa3aTelIeM, KOPeHb HATYpPaJIbHOM CTENEHM, CTENEHb C
palMOHANbHBIM [OKAa3aTeleM, CTENEeHb C JIEHCTBUTEIIbHBIM IOKA3aTEIEM,
norapum yucia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJIBHOTO YKCIIa, OCTATOK
M0 MOJYJII0, PAlMOHAIBHOE YHCIO, UPPALMOHAIIBHOE YHCIIO0, MHOXECTBA
HATypalbHBIX, IEIBIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX YHCEN, YMEHHUE
UCIIONIb30BaTh TMPU3HAKH JEIUMOCTH, HAUMEHBIIUNA OOIMNA AEeTUTeNb |
HaMMeEHbIllee 00IIee KpaTHOE, anropuT™M EBKIHMIa Tpu pelieHud 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIMOHHBIMU CUCTEMAaMHU CUMCIICHHUS; YMEHUE
BBITIOJIHSITh BBIYUCIICHHE 3HAUYEHUM W TPeoOpa3oBaHUS BBIPAKEHUH CO
CTeMeHs MU U Jorapudmamu, Tpeodpa3oBaHus APOOHO-pAITMOHATHHBIX
BBIPDOKECHHI; yMEHHE OIEPUPOBATh IMOHATHAMH: TIOCIEIOBATEIHHOCTD,
apudmeTnueckas MPOrpeccus, TeOMeTpUuYecKas Mporpeccus, OECKOHEUHO
yOBIBaromas reoMeTpuUecKast MIPOTPECCHS; yMeHUe 3aJ1aBaTh
MOCIIEAOBATEIHPHOCTH, B TOM YHUCIE C MOMOIINBIO PEKYPPEHTHHIX (HopmyI;
YMEHHE OIEepUPOBaTh TMOHITHAMHU: KOMIUJIEKCHOE YHCIIO, COTPSIKCHHBIC
KOMIUIEKCHBIE YHCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4ucia, (hopma
3aMUCH KOMIUJIEKCHBIX YHCeN (TeOMEeTpHYecKas, TPUTOHOMETpPHUYECKas |
anreOpandeckas); yMeThb MPOW3BOAMUTH apudMeTuyecKkue AeUCTBUA C
KOMIUIEKCHBIMH ~ YHCJIAMH;  MPUBOJUTH  TPHUMEPHl  HCIOJIb30BaHUS
KOMIUIEKCHBIX YHUCEN; ONEpUpPOBaTh MOHATHSAMU: Marpuua 2 X 2 u 3 X 3,
OTIPEICTUTEH MATPUIIBI, TEOMETPUIECKUN CMBICIT OMIPEACTUTEIS




YMeHne onepupoBaTh MOHATHSAMH: palMOHAlbHBIC, WPpPALMOHAIBHEIE,
NoKa3aTeJbHbIC, CTENEHHbIC, JOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHUS U HEPABEHCTBA, UX CHUCTEMbl; YMEHHUE ONEPUPOBATH MOHATHSIMHU:
TOXKIECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMa YpaBHEHUI U HEPABEHCTB, PABHOCWJIBHOCTh YPaBHEHHI, HEPAaBEHCTB
U CHCTEM; YMEHHUE peliaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO
pa3jMYHBIX IPUEMOB; pellaThb ypaBHEHUS, HEPABEHCTBA M CHCTEMBI C
napamMeTpoM; MPUMEHSATh ypaBHEHHUsI, HEPABEHCTBA, UX CHCTEMBI JJIs1 PELLICHUS
MaTeMaTHYeCKUX 3a/1a4 U 3ajjad U3 pa3Iu4HbIX o0lacTell HAyKH U pealbHON
KU3HU

YMeHue omnepupoBarh MOHATHAMH: (YHKIMS, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKLUHU, OrPAHUYEHHOCTh (PYHKIMHM, MOHOTOHHOCTbH
byHKIMHU, SKCTpeMyM (QYHKIUH, HauOosbllee W HauMEHbIIee 3HAYCHUS
(GyHKLIMU Ha IPOMEXKYTKE, HemnpepbiBHAas (DYyHKIMS, acUMOTOTHI rpaduka
¢GyHKIMM, TepBas U BTOpas MPOU3BOJHAS (PYHKIMHM, T'€OMETPUUYECKUI U
¢u3nueckuif  cMbICI  MPOM3BOAHON, IMepBOOOpa3Has, OIpeeIeHHBIN
UHTETPa], YMEHHE HAXOOUTh AaCHUMITOTHI rpaduka (yHKIUU; YMEHHE
BBIUNCIIATH IIPOU3BOJHBIE CYMMBI, IPOU3BEACHMSI, YACTHOTO M KOMIIO3ULUU
(GyHKIMH, HAXOAUTH YpaBHEHUE KAcaTENbHOW K rpaduKy QyHKIHH; YMEHUE
HaXOJUTh NPOU3BOJHBIC 3JIEMEHTApHBIX (YHKLUIH; YMEHHE HCIOJIb30BATh
NPOU3BOJIHYIO JUIS HWCCIIENOBaHUS (YHKIWH, HAXOIUTh HaWOONBIINE W
HalMEHbIIME 3HAaYeHUd (QYHKIMHA; CTPOUTh TpapUKM MHOTOYICHOB C
UCIOJIb30BAaHUEM  amnmapaTta MaTeMAaTUYeCKOro  aHalu3a; I[PUMEHSTbH
IIPOU3BOIHYIO JUIsl HAXOKICHHS HAUITYUIIEero PEIIECHUs B IPUKIIAJHBIX, B TOM
YHUCI€ COUMAIBHO-KOHOMHUYECKMX U (PHU3MUYECKHX 3a/]adax; HaxOIHUThb
IUIOIAAM U 00bEeMbl (DUTYp € MOMOLIbI0 MHTErpasia; NPUBOAUTH NPUMEPHI
MaTeMaTUYeCKOro MOJIEIMPOBAaHUS C IOMOLIBI0 AU depeHInaTbHBIX
YpaBHEHUNU

VYMeHue onepupoBaTh MOHATUSAMH: rpaduk QyHKIuM, oOpaTHas (yHKIMS,
KOMIO3UIMS (DYHKUMHA, JMHEHHas QYHKUMS, KBagpaThyHass (QYHKIMS,
pauvoHanmbHass (QYHKLIMSA, CTENeHHas (YHKUUSA, TPUTOHOMETPUUYECKHE
GyHKIIMK, OOpaTHblE TPUTOHOMETPUYECKHE (YHKLMHU, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLUHUH; YMEHHE CTPOUTh TpadUKU H3YyUYEHHBIX
(GyHKIMH, BBIIOIHATH NpeoOpa3oBaHus rpadukoB (yHKIUH, UCIIOIb30BATh
rpaduKy Ui U3y4eHUs] IPOLIECCOB M 3aBUCUMOCTEMH, MPH peIIeHuN 3a7ay U3
Ipyrux Yy4eOHBIX TpEeAMETOB M 3a7ad M3 pealbHOM KU3HU; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXIy BEITHYMHAMH; MCIIOJB30BaTh CBOICTBA U
rpaduku  (QYHKUMA Ui pelIeHUs YypaBHEHHM, HEPaBEHCTB M 3a/lady ¢
napameTpamMM; Hu300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOKECTBA
pEelIEHU ypaBHEHW, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/1a4H Pa3HBIX THIOB (B TOM YHCIIE HA TPOLIEHTHI,
JIOJIM U YacTH, Ha JBM)KEHHUE, paboTy, CTOMMOCTh TOBApOB U YCIIYT, HAJIOTH,
3aJaud U3 OO0JacTU YINpaBieHHs JIMYHBIMA U CEMEMHBIMU (UHAHCAMM);
COCTaBJIIATh BBIPAKEHNUS, YPABHEHMS], HEPABEHCTBA U X CUCTEMBI 110 YCIOBHIO
3aJjauy, UCCIIE0BATh MTOJYYECHHOE PELICHUE U OLIEHUBATh I1PAaBIONOA00HOCTh
pe3yJIbTaTOB; YMEHUE MOJEINPOBaTh pEAlIbHbIE CHUTYallud Ha S3bIKE
MaTeMaTUKH; COCTaBJSATh BBIPAXKEHMS, YpaBHEHMs, HEpPaBEHCTBA M UX
CUCTEMBI IO YCJIOBHMIO 3a/Jauyd, HCCIIEN0BaThb IIOCTPOEHHBIE MOJENH C
HCIIOJIb30BaHUEM alllapara anreOpbl, HHTEPNPETHPOBATH IMOJYUYEHHBIH




pe3ynbTaT

VYMeHHe onepupoBaTh MOHATHAMH: CpeaHee apupMeTHYecKoe, MeAuaHa,
HauOoJIbIlIeE U HaWMEHbBIIIEE 3HA4YCHHA, pa3dMax, AJUCIICPCHA, CTAaHAAPTHOC
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE H3BJIEKaTh, HHTEPIPETHPOBATH
uHpOpPMALIMIO, TPEICTABICHHYI0 B Ta0iluIax, Ha JuarpaMmax, rpadukax,
OTPaXXAIOUIYI0 CBOICTBA pEajbHBIX IPOLECCOB W SBICHHI; HPEACTABIATH
uHpOpMALIMIO C TOMOUIbI0 TabiaWIl ©  JWMarpamMM;  HCCJIeI0BaTh
CTaTHUCTUYECKHE JaHHBIC, B TOM YHUCIIE C IPUMEHEHNEM rpadMueCKIX METO/I0B
U DJIEKTPOHHBIX CPEJICTB; TpapHUECKU UCCIET0BATh COBMECTHBIE HAOIIOICHHS
C IMIOMOIIBIO THarpaMM PaCcCEUBaHU U IMHEHHOMN perpeccun

VYMeHue onepupoBaTh MOHATUAMU: CIy4alHBIN OINBIT U CIy4aliHOE COOBITHE,
BEPOSTHOCTh CIIy4alfHOTO COOBITHS; YMEHHE BBIYHUCIATH BEPOSITHOCTH C
UCIOJIb30BaHUEM I'papUUECKUX METOJOB; IPUMEHATHh (POPMYIIbI CIOXKEHUS U
YMHOXXEHHUSI BEPOSTHOCTEH, (OpMyTy IOTHOW BEpOSATHOCTH, (opmyry
bepuyniau, komOuHaTopHble (BakThl U (GOPMYJIBI; OLIEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHIT; YMEHHE ONIEPUPOBATH NOHATHIMH: CITyJaifHast BETMYHMHA,
pacnpezielieHue BEPOSATHOCTEH, MaTEMaTHMYECKOEe OKUAAHME, OUCIEPCUs U
CTaHJAPTHOE OTKJIOHEHHE CIyJailHON BETMYMHBI, QYHKIIUHN pacrpeeeHus 1
IUIOTHOCTH PABHOMEPHOTO, I0KA3aTEJIbHOIO U HOPMAJIBHOTO PaCIIPEICIICHHN;
YMEHHUE HMCIOJIb30BaTh CBOMCTBA M3YYECHHBIX PACIPEICICHUMN IS PELICHHUS
3ajja4; 3HAKOMCTBO C IIOHATHUAMHU: 3aKOH OOJBIIMX YHUCEN, METO/bI
BbIOOPOYHBIX HCCIIEJOBAHUM; yYMEHUE MPHUBOJIUTH IHMPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHMCET B MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHUE
OIEpPUPOBATh IOHATHSAMHU: COYETAaHUE, IEPECTAHOBKA, YHUCJIO COYETaHHM,
YHCII0 MepecTaHOBOK; OMHOM HpI0TOHA; yMEHME IPUMEHITh KOMOMHATOPHBIE
GakTbl M pacCyKICHHs s pelIeHUs 3aJad; OLEHUBAaTh BEPOATHOCTU
pearbHbIX ~ COOBITHH;  COCTaBJIATH  BEPOATHOCTHYIO  MOJEIb  H
MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMeHue onepupoBath NOHATUAMU: TOUKA, IPsIMas, INIOCKOCTb, IPOCTPAHCTBO,
OTpEe30K, JIy4, BEIMYMHA YIVa, IUIOCKMHW yroJl, JABYIPAaHHBIM yrodi,
TPEXIPaHHBIM  yrojl, CKpELIMBAIOLIUECs TMpsMble, NapauIeIbHOCTh U
NEPIEHIUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEM, YTol MEXKAY MPSMBIMH, YTOJI
MEXy MPSIMOM U IIOCKOCTBIO, YrOJl MEXKIY IUIOCKOCTSIMH, PAacCTOSTHUE OT
TOYKHM JI0 IUIOCKOCTH, PACCTOSTHUE MEKIY INPSAMBIMH, PACCTOSHUE MEXKIY
IJIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh MPU PELUICHUH 3a/1a4 U3yUeHHbIE (PaKThl
U TeopeMbl IUIAHUMETPUM; YMEHHE OLIEHHWBAaThb pa3Mepbl OOBEKTOB
OKpYXXaloIIlero MHpa; CTPOUTh MaTEeMaTHUUYECKUE MOJEIU C IOMOIIbIO
FEOMETPUYECKUX TMOHITHMM M BEIWYMH, pEIlaTh CBA3aHHBIE C HUMU
MPAKTHYECKHE 3a]1a4H
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YMeHue omnepupoBaTh MOHATHUAMHU: IUIOWAAb (Urypel, 00beM GUTYpHI,
MHOT'OT'pPaHHMK, PAaBUJIbHBI MHOTOIpaHHUK, CEYeHHE MHOTOTPaHHUKA, KYyO,
napajuiefienunes, npusMa, nupaMmuaa, Gurypa U HOBEPXHOCTh BpALEHUS,
IWIMHAP, KOHYC, map, cdepa, iomaas cdepbl, MIouaJb MOBEPXHOCTU
NUpaMUJIbI, MPU3MBI, KOHYyCa, LUWIMHApPA, 00beM KyOa, NPSMOYTOJIbHOTO
napajuleJenune1a, MMpaMuabl, IPU3MbI, HUIMH]PA, KOHYCA, 11apa, pa3BepTKa
MOBEPXHOCTH, CEYEHMs] KOHyca M UWIMHJIpa, NapauieJbHble OCH WU
OCHOBAaHMIO, CEUYEHHUE Iapa, IMIOCKOCTb, Kacaromascs chepbl, UIUHIpPA,
KOHyCa; yMEHHE CTPOMTb CEYEHHE MHOTOTpaHHMKa, H300paxarb




MHOTOTPaHHUKH, (PUTYyphl U TOBEPXHOCTH BpAIllEHUS, X CEUEHHUS, B TOM
YHUCJIE C MOMOIIBIO 3JEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSTh CBOMCTBA
reOMEeTpUYECKUX (Uryp, CaMOCTOSTENBHO (OPMYIUPOBATH OIMpPEICICHUS
U3y4aeMbIX (UTyp, BBIIBHTaTh THIIOTE3bI O CBOMCTBaX U MpPHU3HAKAX
reoMeTpuyeckux ¢Guryp, OOOCHOBBIBATH WJIM OIPOBEpPraTb HX; YMEHHE
MPOBOANTH KiIaccuukanuio (GUryp Mo pa3audHbIM MPU3HAKAM, BBITIOIHSITH
HE0OXOIUMBIE JOTIOJIHUTEIbHBIE TOCTPOCHUS
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YMeHue ~ OmepupoBaTh  MOHSATHSAMHU:  JBW)KCHHE B NPOCTPAHCTBE,
MapajuleNbHBIA MEPEHOC, CUMMETPUS Ha IUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuE MOA00Ms, TMOAOOHBIE (QUTYPBI, yMEHHUE
pacmo3HaBaTh paBHbIE W TOJMOOHBIE (PUTYpBI, B TOM 4YHCIIE B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; MCIOJIh30BaTh ICOMETPUYCCKUE OTHOIICHUS TPU
pelleHnr 3a7ad; HaXOJAUTh TEOMETPUYECKHE BEIWYMHBI (JIMHA, YTOI,
IUIOINA/ b, 00bEM) NIPU PEIICHUH 3a7a4 U3 JAPYrHX YUYEOHBIX MPEAMETOB U U3
pEATbHON JKM3HH, YMEHHE BBIYHCISATH T€OMETPUUYCCKUE BEIIMYMHBI (IJIMHA,
yroji, IUIOMIAAb, O0OBEM, ILUIONIA[b MOBEPXHOCTH), HCIOJb3YS H3yYCHHBIC
GopMyIIbI ¥ METOABI, B TOM 4YHUCIIC: IUIONIA[(b TIOBEPXHOCTH IHUPAMHU/IBI,
NPU3MBI, KOHYCa, IMIMH/IPA, TUIOoIaab chepbl; 00beM KyOa, PSIMOYTOJILHOTO
napajuieJienunea, MUPaMuIbl, TPU3MBI, [MIJIUHAPA, KOHYCA, IIapa; YMCHHE
HAXOJHUTh OTHOILIEHHE 00bEMOB NOJOOHBIX (HUTYD
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YMeHHE OnepupoBaTh MOHATHAMU: IPAMOYIOJIbHAS CUCTEMa KOOPIMHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPIHMHATBI BEKTOpA, CyMMa BEKTOPOB,
IPOM3BECHUE BEKTOpA Ha YHCIIO, PAa3JIOKEHHUE BEKTOPa 110 6a3UCy, CKATSIPHOE
IIPOU3BEJICHNE, BEKTOPHOE IIPOU3BEIECHUE, YIOJI MEKYy BEKTOPaMU; YMEHUE
UCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOX JUIsl PELICHHUs
reOMEeTPUUYECKUX 3aj1a4 U 3ajau APYrux y4eOHbIX IPEeIMETOB
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YMeHue BbIOMpATh MOIXOJSAIMIMA METON JJIs PELIeHHs 3a/Ja4yd; MOHUMaHUe
3HAYMMOCTH MaTEeMAaTUKU B U3YYEHUM TMPHUPOJIHBIX U OOIIECTBEHHBIX
IIPOLECCOB M ABICHUM; YMEHHE pAaclO3HABATh IPOSBICHHE 3aKOHOB
MaTE€MaTUKUd B HCKYCCTBE, YMEHHME IMPUBOAUTH NPUMEPBl MATEMaTHYECKUX
OTKPBITHI POCCUICKON M MUPOBOM MAaT€MaTHYE€CKOU HAYKH

Tabmuua 12.1

IlepeueHs 351eMEHTOB coAepkKaHMsl, IpoBepsieMbIX Ha EI'D
10 MaTeMaTHKe

Kon

HpOBCp}ICMHﬁ 9JICMCHT COACPIKAHUA

Yucna ¥ BEIYUCICHUS

11

HaTypaJ'IBHBIe " OCIbIC YHCIa. HpI/I3HaKI/I JACITINUMOCTH LCIIBIX YHUCEI

1.2

Pannonaneupie yncna. OOBIKHOBEHHBIE U JECATHYHBIE APOOH, TIPOIICHTHI,
OECKOHEYHBIE TTEPUOIMUECKHUE TPOOH

1.3

ApudmeTnueckuili KopeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apupMeTH4eCKUMHU
KOPHSIMM HaTypaJbHON CTENIEHU
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CreneHb ¢ 1enbIM okazatenaeM. CTeneHb ¢ palmoHalbHbIM IToKa3aTeneM. CBOMCTBa
CTCIICHU

15 CuHyc, KOCHMHYC M TAHT€HC YHCIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. [lecaTuunbie 1 HATYpaJIbHBIC JTOTapU(BMBI

1.7 JeiicTBuTenpHble  4Hchaa. ApUPMETHYECKHE ONepaluu C JACHCTBUTEIbHBIMH
yrciaamu. [IpuGnukeHHble BEIUNCIIEHUS, TIPABUIIa OKPYTJICHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIEHUN

1.8 [TpeoOpazoBaHue BBIPAKCHHIMA

1.9 KommuiekcHble uncna

2 VYpaBHEeHUs U HEpaBEHCTBA

2.1 [{enble u 1pOOHO-pallMOHAIbHBIE YPABHEHUS

2.2 WppanuoHanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [TokazarenbHbIe U TOTapu(PMUUECKHE YpaBHEHUS

2.5 Llenbie 1 POOHO-palIMOHATILHBIC HEPABCHCTBA

2.6 HppanronanbHple HEPABEHCTBA

2.7 [Toka3zarenbHbIe U JOrapupMUUECKIe HEPAaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHU U HEPABEHCTB

2.10 | YpaBHeHUs, HEPABEHCTBA U CHCTEMBI C ITApaMeTpaMu

2.11 |Marpuna cucTeMbl THHEWHBIX ypaBHEeHUH. OnpeaenuTenh MaTPUIIbI

3 @yHKIMH U TpaduKu

3.1 @yHkuus, crnocoObl 3aaanud QyHkuuu. ['padpuk Qynkumu. B3aumHo oOpaTHbIE
¢yukuuu. YetHsle 1 HeueTHbIe pyHKUIMU. [lepuoguueckue GpyHKIMN

3.2 OO6nacTp ompeneneHus: W MHOXECTBO 3HaueHU# ¢yHkuuu. Hymu  QyHKmm.
[TpoMeXyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
MakcumMymMbl U MHHUMYMbI (QyHKIuU. Haumbonbllee W HauMeHbIlee 3Hau€HHE
(GYHKIIMHY Ha IPOMEXKYTKE

3.3 Crenennas QyHKIHS C HATYypaJIbHBIM U IIEJIBIM Moka3ateseM. Ee cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs n-0il cTeneHu

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapUKu

3.5 [ToxazarenbHas u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu




3.6

Toukm paspeiBa. AcumnTorel rpadukoB ¢GyHkumidi. CBoiicTBa  (HYyHKIHM,
HETIPEPBLIBHBIX HA OTPE3KE

3.7 ITocenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMs II0CIIEN0BATEIHLHOCTEN
3.8 Apudmernueckas 1 reoMmeTpuueckas mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana marematnyeckoro anaamsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHBIE 2JIEMEHTAPHBIX (QYHKITUN
4.2 [IpumeHeHre MPOU3BOIHOM K UCCIENOBAaHUIO (YHKIMI Ha MOHOTOHHOCTH U
3KCTpeMyMbl. HaxoxxaeHne HauboJIbIIero U HaUMEHBIIETo 3HaYeHU (PYHKIMH Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHo>xecTBa 1 JIOTHKA
5.1 MHoxecTBO, onepaluu HajJ MHOKecTBaMu. Juarpammel Ditnepa - Benna
5.2 Jloruka
6 BeposiTHOCTB ¥ cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MOBEpXHOCTH BPALICHUS
7.5 KoopauHnats! 1 BEKTOPBI
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