[Ipunoxenue
K OCHOBHOM 00111€00pa3oBaTeIbHOM
IporpaMme CpeHero o0IIero oopa3oBaHus
MyHuIMnanbHoro 0IKETHOTO
00111€00pa30BaTEIbHOTO YUPEIKICHUS
«AruHCKas cpeqHsisi 001eo0pa3oBaTeyibHas
mKoJia Ne 2y, yTBEpKIACHHOM ITprUKa3zoM No
72-J1 or 31.08.2020 r

MYHULMNANbHOE BIOAMXETHOE OBLLEOBPA3OBATESIbHOE YYPEXIAEHWNE
"ATVIHCKAA CPE[IHAA OBLLEEOBPA3OBATEJIbHAA LLIKOJIA N2 2"
1.2.643.3.131.1.1=120C303032343333303032333933,
1.2.643.100.3=120B3034323732343639393538,
1.2.643.100.1=120D31303232343030373739383531, street=yn. CTpoutenbHas
21A, email=mif106@yandex.ru, c=RU, st=KpacHospckwi1 kpai1, |=c. ArnHckoe,
0=MYHNLWNANbHOE BIOAPKETHOE OBLLIEOBPA3OBATE/IbHOE YYPEXIEHVE
"ATVIHCKAA CPEAHAA OBLLIEOBPA30OBATE/IbHAA LLIKOJA Ne 2",
givenName=Mapus VBaHoBHa, sn=DponeHkosa, title=gunpekTop WwKonbl,
<n=MYHULINNANbHOE BIOJIXETHOE OBLLIEOGPA3OBATE/IbHOE
YUYPEXXIEHVE "ATUHCKAA CPEAHAA OBLLEOBPA3OBATENbHAA LLIKOMA Ne 2"
2021.12.27 17:31:50 +07'00"

PABOYASA OBPA3OBATEJIBHAS ITIPOTPAMMA
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA
MATEMATHKA (6a30Bblii ypoBeHb)

10 - 11 KJIACCBbI



Hoacnumenvnas 3anucka.

1.HopMaTHBHO-NPaBOBbIE IOKYMEHTBI.

PaGouass mporpamMma coctaBieHa Ha OCHOBe DenepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTELHOTO
CTaHJapTa CpeaHero oOIIero oOpa3oBaHMs, MPUMEPHONW 00pa30BATEIBHON MPOTPAMMBI CPEIHEr0 OOIIETO
00pa3oBaHMs U ABTOPCKUX IPOTPAMM:

- Maremaruka: Anrebpa u Hayasna MmareMaTuueckoro ananusa, reometpusi. AJITEBPA. 10-11 kiacesl/
aBT.-cocT. U. W. 3ybapeBa, A. I'. Mopakosuu , 2018 r.

- Maremaruka: Anrebpa W Havajla MaTEeMaTUYeCKOro aHanu3a, reomerpus. ['eomerpusa. U.M.
CmupaoBa. 'eomerpust 10-11 yueOHMK 18 001I€00pa3oBaTEIbHBIX YUpEKIeHUNH (0a30BBI YpPOBEHB),
M.2020, «MuaeMo3uHa»

[Tporpamma «MaremaTrkay COCTOUT U3 MOJyJel: «AnreOpa U Hayajla MaTeMaTUYECKOTO aHAIU3ay,
«I"eomeTtpusi».

2. Iean u 3axa4m 00y4eHust

W3ydyenne mareMaTUKU Ha YPOBHE CpeJHEro o0Iiero oopa3oBaHus Ha 0a30BOM ypOBHE HAIpPaBIIECHO
Ha JIOCTH)KEHUE CIIETYIOIINX 1IeJICH:

J (opMupOBaHWe NpeACTABJIEHHH O MaTeMaTHKe, KaK YHHBEpPCAJIbHOM SI3blKa HAyKH, CpEICTBE
MO/JICJIMPOBAHUS SIBICHUH U MPOLIECCOB, 00 UIESIX U METOJIaX MaTeMaTHKHU;
. pa3BUTHEe JIOTMYECKOTO MBIIUIICHUS, MPOCTPAHCTBEHHOTO BOOOpPAXEHUS, aAITOPUTMHUYECKOU

KYJIbTYpBl, KpHTUYHOCTH MBIIIUICHUS Ha YPOBHE, HEOOXOAMMOM JUIsi OOYYEHHUsS B BBICHICH MIKOJIE 110
COOTBETCTBYIOIICH CIEIMATBLHOCTH, B OyayIei nmpodeccHoHaIbHOM NesITeIbHOCTH,

. OBJIa/IeHHEe MATeMATHYECKUMHU 3HAHUSIMH H YMEHUSIMHU, HEOOXOUMBIMU B TIOBCETHEBHOM >KU3HH,
JUI U3YYCHUS] NIKOJBHBIX €CTECTBCHHOHAYUYHBIX IMCHIUIUIMH Ha 0a30BOM YpOBHE, IS MOJydYCHHUSI
o0Opa3oBaHMs B 00JIACTSX, HE TPEOYIOIMNX YIITyOJIeHHOW MaTEMaTHYECKOH TOIIOTOBKY;

. BOCIIMTAHWE CPEICTBAMH MAaTEMAaTUKU KYJIbTYPbl JINYHOCTU: OTHOIICHHS K MaTEeMaTUKE KaK 4acTH
O0IIIeYeTIOBEYECKOM KYJIBTYphl: 3HAKOMCTBO C HCTOpUEH pPAa3BUTHUS MATEMAaTUKH, DBOJIOIUCH
MaTEMAaTHYCCKUX Hﬂeﬁ, IIOHUMAaHHUs 3HAYUMOCTU MAaTECMATUKHU I O6IH€CTBCHHOFO mporpecca.

B conepxanuu paboueii mporpaMMbl NpeAoIaraeTcsl peaju3oBaTh aKTyallbHbIE B HACTOSIILIEE BPEMSI
KOMIIETEHTHOCTHBIN, JINYHOCTHO- OPUEHTHUPOBAHHBIN, NEATEIBHOCTHBIA MOAXObI, KOTOPHIE ONPEAECISIIOT
3a1a4M 00y4YeHHS:

e TmpuOOpeTeHHe MaTeMaTHUYECKUX 3HAHUI U yMEHUI];

e OBJaJCHUE 000OIIEHHBIMU CITIOCOOAMH MBICTUTEIHHOM, TBOPUYECKOM NESITEIHHOCTEH;

e OCBOCHHE KOMIIETCHIMHA: y4yeOHO-IIO3HABaTeIbHON, KOMMYHUKATUBHOW, pedIeKCHBHOI,
JUYHOCTHOTO CaMOpPA3BUTHSI, LEHHOCTHO-OPHEHTALIMOHHOM, CMBICIONOMCKOBOM U NPOQEeCCHOHATbHO-
TPYAOBOTO BbIOOpA.

Komnemenmnocmmuulii no0xo0 odecrieunBaeT B3aMMOCBSI3aHHOE Pa3BUTHE M COBEPILIEHCTBOBAHHE
KJIFOUYEBBIX, o0IIenpeIMETHBIX u IIPEIMETHBIX KOMIIETEHII.
[Ipunuunsl oTOopa coiepxaHUsl CBA3aHbl C MPEEMCTBEHHOCTHIO Iiesied 00pa3oBaHHA Ha Pa3IUYHbBIX
CTYHNEHSIX M YPOBHAX OOYyYeHHUs, JIOTMKOW BHYTPUIIPEIMETHBIX CBs3€i, a Takke C BO3PACTHBIMU
OCOOCHHOCTSIMU Pa3BUTHSI yHALUXCSL.

JIuunocmnas opuenmayua oO6pa3o0BaTEIBHOTO MPOLECCA BBIABIAET MPHOPUTET BOCHHUTATENbHBIX U
pa3BuBaromux 1eneil o0yueHus. CHocOOHOCTh YydYalllMXCsl MOHUMAaTh NPUYUHBI M JIOTMKY pa3BUTHUS
MaTEMaTHYECKUX IPOLECCOB OTKPBHIBAET BO3MOXKHOCTb JJIi  OCMBICIIEHHOTO BOCHPHUATHS  BCETO
pa3zHoo0pa3usi MUPOBO33PEHUECKUX, COIMOKYJIBTYPHBIX CHUCTEM, CYLIECTBYIOIIUX B COBPEMEHHOM MHpE.
Cuctema y4yeOHBIX 3aHATHI TNpHU3BaHa CIIOCOOCTBOBATH Pa3BUTHIO JIMYHOCTHOM caMoOWIEeHTH(UKAINY,
F'YMaHUTapHON KYJIbTYpPbl IIKOJIBHUKOB, YCHJIEHHIO MOTHBALIMU K COLIMAJILHOMY IO3HAHUIO U TBOPYECTBY,
BOCIIUTAHHUIO JIMYHOCTHO M OOIIECTBEHHO BOCTPEOOBAaHHBIX KAauyeCTB, B TOM YHWCIIE I'Pa)IaHCTBEHHOCTH,
TOJIEPAHTHOCTH.

JleamenvHocmuulii. nOOX00 OTPAXKaeT CTPATETHI0 COBPEMEHHOW 00pa30BaTEIbHON TMOJUTHKH:
HE00XO0AMMOCTh BOCITUTAHUS YEJIOBEKA U TPaKJaHMHA, HHTETPUPOBAHHOTO B COBPEMEHHOE €My OOIIEeCTBO,
HaIEJICHHOTO Ha COBEPIIEHCTBOBaHUE ATOro odmiectBa. CrucremMa ypoKOB COPUEHTHPOBAHA HE CTOJBKO Ha
nepeaayy «roTOBBIX 3HAHHUN», CKOJIBKO Ha ()OPMUPOBAHHME AKTUBHOW JIMYHOCTH, MOTHMBHUPOBAHHOH K
camMo00pa3oBaHuIO, OO0NaNarolell JOCTATOYHBIMU HaBbIKAMM U TICUXOJIOTMYECKHMU YCTaHOBKAaMHU K
CaMOCTOSITEIbHOMY TOMCKY, OTOOpY, aHaIM3y U UCIOJIb30BaHUIO MHPOPMALUU. DTO MOMOXKET BBIITYCKHUKY



allanTHPOBATHCS B MUPE, I71e 00beM MH(POPMAIIMH PACTET B T€OMETPUUECKOM MPOrPECChH, I/1€ COLabHas
u mpodeccuoHaabHas YCIEUTHOCTh HAMPSMYIO 3aBUCAT OT TO3UTUBHOTO OTHOIICHUS K HOBAIUSM,
CaMOCTOATCIIbHOCTH MBINIJICHHUA W HHUIMWMATUBHOCTH, OT I'OTOBHOCTHU HpOSIBJ'DITB TBOp‘-IeCKI/II\/'I moaxoa K
Jey, WCKaTh HECTaHJIApPTHBIE CHOCOOBI pemIeHHs MpoOjeM, OT TOTOBHOCTH K KOHCTPYKTHBHOMY
B3aNMMOJICHCTBHIO C JTIOJbMH.

3. Mecto npeamera B y4eOHOM IUIaHe HIKOJIbI.

Peanuzayua oopazosamenvnoii npozpammsl no mamemamuke ¢ 0y
Kracc ABTOpCKas mporpamma (roji/ Heens) YyeOusiii man OY
10 102 (anr6pa) +68 (reomerpust)=170\5 170
11 102 (anropa) +68 (reomerpust)=170\5 170

4. Tlnanupyembie pe3yjbTaTsl ocBoeHUus1 OOIl (inuHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE)
Ha YPOBHe cpeaHero oomero oopazopanusi «MaremaTuka: ajredpa 1 Hauaja MaTeMaTHYeCKOI0
aHa/M3a, reOMeTpus
JInyHOCTHBIE pPe3yJIbTAThI:
e OpUCHTAlHA 06yqa10m1/1xc;1 Ha pcain3anuro IIO3UTHUBHBIX KNU3HCHHBIX IEPCIICKTUB,
MHUIMATUBHOCTh, KPEAaTUBHOCTb, TOTOBHOCTb M CIIOCOOHOCTh K JMYHOCTHOMY CaMOOMPEIEICHUIO,
CHOCO6HOCTI> CTaBUTb LCJIU U CTPOUTDH JKU3HCHHBIC IIJIAHBI;

¢ TOTOBHOCTh M CIIOCOOHOCTH 06y11a101111/1xc;1 K CaMOpPa3BUTHUIO U CaMOBOCIUTAHHUIO B COOTBCTCTBHU C
O6H.[€LIGJIOB6LI€CKI/IMI/I HECHHOCTAMHA U HACATIAMU I'PAXXKIaHCKOT'O O6IJ.I€CTB8.;

e HPDABCTBEHHOE CO3HAHHE U I[IOBEJACHHE HA OCHOBE YCBOCHHS OOIICUYETIOBEYECKUX IIEHHOCTEH,
TOJICPAHTHOT'O CO3HAHUS U TIOBEJACHUS B MOJIMKYJILTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTU BECTH JIUAJIOT
C IPYTHUMH JIOAbMH, JOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOJUTh OOIIUE LIeJIN U COTPYIHUYATh AJS UX
JIOCTYDKCHMS,

e IPUHATHE TyMAaHUCTUYECKHX LIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE U JOOpPOKENIaTelbHOE
OTHOIIIEHUE K JJPYTOMY YEJIOBEKY, €T0 MHEHUIO, MUPOBO33PEHUIO;

® pa3BUTUC KOMHGTGHHI/Iﬁ COTpyAHHMUYCCTBA CO CBCPCTHUKaAMH, JC€TbMHU MJAAMCTro BO3pacTa,
B3pOCJIBIMU B 06pa3013aTenLH0171, O6H.[CCTBCHHO HOJ'IC3HOI>1, yqe6HO'HCCHeﬂ0BaTeHLCKOﬁ, HpOCKTHOﬁ u
Apyrux BuJaax JCATCIbHOCTH.

e MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HayKH, 3HAYMMOCTH HAyKH,
TOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPYECTBY, BIIAJICHHE JIOCTOBEpHOW HH(OpMaiueil o meperoBbIX
JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OT€YECTBEHHOM HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBe MHpa U 00I1IeCTBa;

e TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe caMOOOPa30BaHUIO, HA MPOTSHKEHUH BCel
KU3HU; CO3HATEIIbHOE OTHOIIEHHWE K HENpephlBHOMY O00pa30BaHHIO KaK YCIOBHIO  YCIELIHOM
npodeccCHOHATBLHON 1 00IIECTBEHHOH 1A TEIbHOCTH;

e OCO3HAHHBIH BBIOOP OyayIeii mpodeccrun Kak myTh U Coco0 peann3alii COOCTBEHHBIX KU3HEHHBIX
JIAHOB,;

e TOTOBHOCTh OOydaromuxcsi K TPYAOBOMl MpodecCHOHATbHONU AESITeNbHOCTH KaK K BO3MOXHOCTH
Y4acTHs B PEIICHUH JTUYHBIX, OOIECTBEHHBIX, TOCYIAPCTBEHHBIX, 00IIEHAIIMOHATIFHBIX MTPOOJIEM;

e IOTPEOHOCTh TPYAUTHCS, YBaKEHHWE K TPYAy M JIOASIM TpyAa, TPYIOBBIM JIOCTHIKEHUSM,
JI0OpOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOILIEHHE K Pa3HBIM BHJIaM TPYAOBOU JEATEIbHOCTH;

e TOTOBHOCTB K CAaMOOOCITY>KMBaHHIO, BKJIOYast 00y4eHHUE U BBIIOJIHEHHE JOMAIIHUX 00s3aHHOCTEH.

o pu3HUEeCKOE, IMOIMOHATBHO-TICHXOJIOTUIECKOE, COIIMANBHOE OIaronoaydne 00yJaromuxcs B )KU3HH
o0pa3oBaTeNbHONW OpraHU3allM, OUIYIIEHHE JeTbMHU O€30MacHOCTH M IICHUXOJIOTHYecKoro komdopra,
MH(OPMAaLIMOHHON OE30MaCHOCTH.

MeTanpeamMeTHblie pe3yabTaThl

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHUSI OCHOBHON 00pa3oBaTebHON MPOrpaMMBbl MpeACcTaBIeHbI
TpeMsl TPYNNaMH YHUBEPCAJbHBIX Y4eOHbIX AelicTBuil (YY/):

1. PeryasiTuBHble yHUBepPCaJIbHbIE YUeOHbIE /1€iiCTBUSA

BbpinycKkHUK Hay4uTCH:



e CAMOCTOSITENIBHO ONPENENATh LEIM, 3aJaBaTh MapaMeTpbl M KPUTEPUM, IO KOTOPBIM MO>KHO
OIIPEAEINTD, YTO LEIb JOCTUTHYTA;

e OLICHMBATh BO3MOXKHBIC IIOCIEICTBUSA JOCTM)KCHHsS IIOCTABJIEHHOM LENM B JCSATEIBHOCTH,
COOCTBEHHOM KM3HH U KU3HU OKPYXKAIOIIUX JIF0/IeH, OCHOBBIBAsCh Ha COOOPAKEHUAX STHKH U MOPAJIH;

e CTaBUTH U (OPMYIHUPOBATH COOCTBEHHBIC 337]audl B 00pa30BaTEIbHON AEATEIBHOCTH U >KU3HEHHBIX
CUTYyaLUsX;

e OLIGHUBATh PECYPCHI, B TOM YHUCIIC BPeMs U Ipyrue HeMaTepualbHbIe PECypChl, HEOOXOAMMBIE JUIS
JOCTUKCHMSI IIOCTABJICHHOM LIEJIN;

. BBI6I/IpaTB IIyTh AJOCTHXKCHHUA ILECJIH, INIAHUPOBATH PCIICHHUE IIOCTABJIICHHBIX 3aJad, OINTUMHU3UPYSA
MaTCpHraJIbHBIC U HEMATCPHUAJIIbHBIC 3aTPAaThI,

e OPraHU30BBIBaTh 3(PPEKTUBHBIA MOMCK PECYPCOB, HEOOXOAMMBIX Il AOCTHXKEHHS MOCTABICHHOM
LETIH;
e COIIOCTABJIATH ITOJIYYECHHBII PE3yJbTaT ACATEIbHOCTH C IIOCTABICHHOMN 3apaHee LENblo.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
BorinycKHUK HAy4YUTCH:

e ICKaTh M HAXOJHWTh OOOOIICHHBIE CHOCOOBI pEIICHHS 33a]a4, B TOM YHCIE, OCYIICCTBIATH
pa3BepHYTHI MHPOPMAIMOHHBIA MOUCK U CTaBUTh HAa €ro OCHOBE HOBBIC (yueOHbIE M IMO3HABATEIbHbIC)
3a/1a4H;

e KPUTHYECKH OIICHUBATh M MHTEPIIPETUPOBATh MHPOPMALIMIO C Pa3HBIX MO3WIMH, pacro3HaBaTh U
(bUKCHpPOBATh MPOTUBOPEUUS B MHPOPMAITMOHHBIX HCTOYHUKAX;

e MCII0JIB30BAaTh Pa3JIMYHBIC MOACIBbHO-CXCMATUYCCKUC CPCACTBA AJIA MPCACTABICHUA CYIICCTBCHHBIX
CBsI3EH U OTHOH.ICHPIﬁ, a TaKKEC HpOTHBOpC‘IHﬁ, BBISIBJICHHBIX B I/IH(I)OpMaL[I/IOHHBIX HCTOYHHUKAX,

e HAXOJUTh U MPUBOAUTH KPUTHUUCCKHUE ApPTYMCHTBI B OTHOIICHHUU HeﬁCTBHﬁ n CY)KI[GHI/Iﬁ APYyroro,
CIIOKOMHO H Pa3yMHO OTHOCHUTLCA K KPUTHUUCCKHM 3aMCUAHUSAM B OTHOIICHHUU COOCTBEHHOI'O CYXXIACHMHA,
paccMaTpuBaTh UX KaK pECypC COOCTBEHHOT'O Pa3BUTHUA;

e BBIXOJUTh 3a pPAaMKH Y4YeOHOrO TMpeaMeTa M  OCYIIECTBISATh IEJICHANPABICHHBIA IMOMCK
BO3MOXKHOCTEH ISl IMPOKOTO TIEPEHOCA CPEIICTB U CIIOCOOOB JCHCTBHS;

e BBICTpaBAaTb HWHAWBUAYAJIbHYIO o6pa303aTeany10 TPACKTOPUIO, YYMUTBIBAsd OrpaHUYCHUA CO
CTOPOHBI APYIUX YYACTHUKOB U PECYPCHBIC OTPAHUYCHU,

e MCHATH U YACPKUBATH PA3HBIC ITO3UIIUU B MMO3HABATCIILHOM JACATCIIBHOCTH.

KoMmyHukaTuBHbBIEe yHHBepcaibHble yueOHbIe 1eliCTBHSA
BbInycKHUK Hay4YuTCs:

e OCYILIECTBIATH JIENIOBYI0 KOMMYHMKAIINIO, KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTPH
oOpa3oBaTeNbHOM OpraHM3allMM, TaK W 3a €€ MpelelaMu), NoA0UpaTh MApTHEPOB JUIsl JAEIOBOU
KOMMYHHKAIIMH UCXO/1s U3 COOOpakeHUl pe3yabTaTUBHOCTH B3aUMOJCHCTBUS, a HE IMUHBIX CUMIIATHH;

e IIpU OCYIIECTBJICHUU TPYNIOBOH pabOTHl OBITH KaK PYKOBOJIUTENEM, TaK U UYJICHOM KOMAaH[bl B
Pa3HbIX poJsX (reHeparop uaei, KpUTUK, UCIIOTHUTENb, BBICTYIAIOIINN, SKCIEPT U T.11.);

e KOOPJMHHUPOBATH U BBIMOJIHATH PabOTY B YCIOBUSAX PEalbHOI0, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO
B3aUMOJCHUCTBUS;

® pa3BCpHYTO, JOTMYHO W TOYHO H3JIaraTb CBOIO TOYKY 3pC€HHUA C HCIIOJIB30BAHHUEM aJICKBATHBIX
(yCTHBIX n HI/ICBMCHHBIX) SA3BIKOBBIX CPCIACTB,;

e PaCHoO3HaBaTh KOH(IUKTOTCHHbIE CUTYAIlMH U MPEIOTBpaLIaTh KOH(GIMUKTHI 10 UX aKTUBHOH (asbl,
BBICTpauBaTh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIIHMIO, U30€rast IUYHOCTHBIX OLIEHOYHBIX CYKICHHI.

IIpeamerHbie pe3ybTarbl. bazoBblil ypoBeHb

B cootBerctBUm ¢ ®I'OC COO, npenmernbie pe3ynbratsl ocBoeHus: OOII Ha 6a30BOM ypoBHE
MIpPe/ICTaBJICHBI ABYMs TpynmnamMu: « BEIMyCKHUK HaydUTCS — 0a30BBI YPOBEHBY, «BBIMTYCKHUK MOIYYUT
BO3MOKHOCTh HAYUUTHCSI — 0A30BBIN YPOBEHBY.

IlIpeomemmnuie pesynomamuol pazoena « BoinycKHUK ROAYYUmM 603MOHCHOCHIb HAYUUMbCA) HE
BBIHOCATCS HA UTOTOBYIO aTTECTALIMIO, HO IPU 3TOM BO3MOXKHOCTb UX JIOCTHKEHUS JJOJKHA OBITh
IPEOCTaBlIeHa KaKOMY 00ydaroieMycs.



ba3oBblil ypoBeHb
«I1pobJieMHO-(PYHKIIMOHAJIbHBIE Pe3yJIbTaThl»

Paspnen |. BINYCKHUK HAYYUTCS I11. BbINyCKHHMK NMOJTy4YUT
BO3MO’KHOCTh HAYYUTbHCHA
Mean Jlns ucrionb3oBaHusl B MOBCEHEBHOM KU3HU U Jna pazeumus mvluiienus,
OCBOEHHSA o0ecrnedeHrs BO3MOKHOCTH YCIEIIHOTO UCNONIL308AHUS 8 NOBCEOHEBHOU HCUSHU
npeaMera IPOAOIDKEHHUS 00pa30BaHUs 110 u obecneyeHuss BO3MONCHOCU
CHEIHAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM | YCHEUWHO020 NPOOOIdHCEHUS 0OPA308aHUS
WCII0JIb30BAaHUEM MAaTEMAaTHKHU no CNeyuanrbHOCMAM, He CEA3AHHBIM C
NPUKTIAOHBIM UCNOTIb308AHUEM
Mamemamuxu
Onemenmovr |— OnepupoBaTh Ha  0a30BOM  ypoBHE |— Onepuposamv ROHAMUAMU: KOHEUHOE
meopuu MOHATUSIMH: KOHEUYHOE MHOKECTBO, DJIEMEHT | MHOMCECm80,  J1eMeHm  MHOJCecmad,
MHOI#CECME | MHOXECTBA, IIOJMHOKECTBO, NEPECEUEHUE U | HOOMHOICECMEBO, nepeceuenue u
u o0ObeAMHEeHHE MHO>KECTB, YHCIIOBBIC | 00beOUHeHUe  MHOMCeCms,  HUCLO8ble
Mamemamuy | MHOXKECTBA Ha KOOPJAMHATHOM  MPSIMOM, | MHOJMCECmea Ha KOOPOUHAMHOU NPIMOL,
ecKoil OTPE30K, HHTEPBA, ompe30oK,  UuMmepean,  NOJYUHMEpP8al,
JI02UKU — OIICpUPOBATH Ha 0a30BOM YPOBHE npomescymoxK ¢ 8bIKOJIOMOU mouxoﬁ,
HNOHATUSAMU:  YTBEPKAEHHE,  OTPHLAHHE | epaduueckoe npeocmasieHue MHOICECME
YTBEPKAEHHS,  WCTHHHBIE W JIOXKHBIC | HA KOOPOUHAMHOTU NIOCKOCIU,
YTBEPKJICHHUS, IPUUNHA, CICJACTBUE, YACTHBIN | — onepuposams NOHAMUAMU:
ciydaid oOIIero yTBepKIeHUs, KOHTPIPUMED; | ymeepaicoenue, ompuyanue
— HAaxOJHUTh II€PECEUYCHUE W OOBEIUHECHUE | YMEEPIUCOCHUS, UCMUHHbIE U  JOICHbLE
IBYX MHO>KECTB, IPEICTABICHHBIX | YIMBEPAHCOCHUS, — NPUHUHA,  Cle0cmeue,
rpadUyecKy Ha YMCIOBOM MPSIMON; Yacmuulil cyyal obujeco ymeepicoeHus,
— CTpOUTh Ha YUCIIOBOM IpsIMOu | KOHmMpnpumep;
MMOJIMHOKECTBO ~ YHCJIOBOTO  MHOJXECTBA, |— NpO6epsamb NPUHAOTIEHCHOCTb
3aJJaHHOE MTPOCTEHIINMHU YCIOBHUSIMU; 9NeMEHMA MHONCECMBY,
— pacnosHaBaTh  JIOXKHBIE  YTBEPXKAEHHMs, |— HAX0Oumv nepeceyenue u 00veouHeHue
OIMOKYU B PACCYKICHHSIX, B TOM YHCIIE | MHOJICECMS, 8 mom yucre
C MCTIOIb30BaHHEM KOHTPIPHUMEPOB. npeocmasieHHbIX epaguuecku Ha
YUCTIOBOU NPAMOU U HA KOOPOUHAMHOU
B nosceomnesnoti oicusHu u npu  uzydenuu | NJIOCKOCMU,
Opyeux npeomemos: — npo8ooumb odoxazamenbHbvle
— WCIOJIB30BaTh YKMCIOBBIE MHOXKECTBA Ha | PACCYICOEHUS ons obocHo8anus
KOODAMHATHOM  NpPAMOM  [UIA  ONMCAHUS | UCMUHHOCTU YMEEPHCOCHUI.
pEaNbHBIX MPOLIECCOB U SBICHUM;
— TIPOBOJUTH JIOTHYECKHE pACCYXIGHHs B |B nosceomesnoi owcusnu u npu uzyuenuu
CUTYyalHsIX MOBCEIHEBHOMN )KU3HU dpyzux nP€0M€m08 ;
— UCNONIb306aMb  YUCTOBbIE MHONCECMBA
HA  KOOPOUHAMHOU  NpsAMOU U  HA
KOOPOUHAMHOU NAOCKOCMU O/l ONUCAHUS
DeanbHbIX NPOYECcco8 U ABNeHUL;
— Nposooums 0oKazameinbHble
DAccyxHcoenus 8 Cumyayusix noeceoHesHou
JHCUBHU, NpU peuwleHuu 3a0ai u3 Opyaux
npeomemos
Yucna u — OnmnepupoBarb Ha  0a3oBoM  ypoBHE |— C80000HO oOnepuposamv NOHAMUAMU.:
6blpajdicenusn | MOHATUAMMU: 1I€JI0€ YHUCIIO, ACIIUMOCTb YUCEN, | Yyenoe  Hucio, o0enumocmy yucer,
OOBIKHOBEHHAs1 JIpo0b, AecATUYHAs JpoOb, | 0ObIKHOGEHHA OpObb, decamuunas Opoow,
paroHagbHOe YHCIIO, NpUOIINKEHHOE | PAYUOHATLHOE — YUCHO,  NPUOTUINCEHHOE
3HaYEHUE 4YHUCIJa, 4YacTh, JOJIs, OTHOLIEHHE, | 3HaueHue yucna, yacmo, oo,
IIPOLIEHT, TIOBBIIIEHWE W TIOHWXKEHHE Ha | OMHOWeHue, NnpoyeHm, NnosvllueHue u
3aJIaHHOE€ YHCJIO MPOIIEHTOB, MacITao; NOHUMCeHUe  HA  3A0aHHOe Yucio




— omepupoBatb  Ha  0a30BOM  YpOBHE
MOHATHSIMU: norapupm qucia,
TPUTOHOMETPUYECKAS OKPY>KHOCTB,

rpajycHas Mepa yIya, BeJIUYMHA YIJIa,
3aJJaHHOTO TOYKOM Ha TPUIOHOMETPUYECKOH
OKpPY>KHOCTH, CHHYC, KOCHHYC, TAHICHC H
KOTAHI'€HC YIJIOB, UMEIOIUX MPOU3BOJIbHYIO
BEJIMYUHY;

— BBINOJIHATE apudMeTHUecKue AEHUCTBUS C
LEJIBIMU U PAllMOHAILHBIMU YHCIIaMU,

— BBINOJIHATh HECIIOXKHBIE MPeoOpa3zoBaHus
YHCIIOBBIX BbIpa)KEHU, COJIepIKALINX
CTCTICHH YHMCel, MO0 KOPHU U3 YHCeN, JINOO
JorapuMbl YHUCEIT;

— CpaBHUBATh palMOHAIBHBIC YHUCIA MEXIY
co0oii;

— OLIEHUBATh U CpaBHUBATb c
palMoOHANBbHBIMU YHCIAMU 3HAYEHUS LENbIX
CTENEHEH 4Yucel, KOPHEH HATypaJbHOU
CTENIEHU M3 4YHCes, JorapupmMoB 4YHCENT B
MPOCTHIX CITydasix;

— u300pakaTb TOUKaMHU Ha YMCIIOBOM MPsIMOM
LIeJIbI€ U pPal[MOHAJIbHBIE YHCIIA;

— u300pakaTh TOYKAMHU HA YHCIIOBOH MPSIMOI
[eJIbIe CTENEHH YHCeN, KOPHU HaTypaIbHON
CTENIEHM U3 4Yucels, Jorapupmbl YUCel B
MPOCTHIX CITydasix;

— BBIIOJHATh HECJOXKHbIE NPeoOpa3oBaHUs
LEJIBIX U JAPOOHO-PAMOHAIBHBIX OYKBEHHBIX
BBIPAKECHMIA,

— BBIp@XaTh B MPOCTEHIIMX Cclydasx U3
paBeHCTBA OHY MEPEMEHHYIO Yepe3 ApYyTHe;
— BBIYUCIIAATH B MPOCTBIX CIIyYasx 3HAYCHUS
YUCIOBBIX U  OYKBEHHBIX  BBIPAXEHUH,
OCYIIECTBIISIS HEOOXOAMMBIE TTOACTAaHOBKH M
npeoOpa3oBaHus;

— u300pakaTh CXEMaTHYEeCKH yrod,
BEJIMYMHA KOTOPOTO BBIPAXKEHA B TPalyCcax;

— OLIEHMBaThb 3HAKM CHHYCa, KOCHHYCA,
TaHTe€HCa, KOTAHI'€HCA KOHKPETHBIX YIJIOB.

B noeceomegnoti orcusHu u npu  usyyeHuu
Opy2Ux y4eoHvlx npeomemos:

— BBINIONHATh BBIYUCIICHUS TIPU PEIICHUU
3aJ1a4 MPaKTUIECKOTo XapakTepa,

— BBIITIOJIHATH IMPAKTUYCCKUEC  PACUCTBI Cc
HCIIOJIBb30BaHUEM npu H€06XO)II/IMOCTI/I
CIIPaBOYHBIX MaTEpUAJIOB U BBIYMCINUTENBHBIX
YCTPOWCTB;

— COOTHOCHTH peasibHbIe BEJIMYMHBI,
XapaKTEepPUCTUKH OOBEKTOB OKPYKAIOLIETO
Mupa C HNX KOHKPETHBIMU  YHCJIOBBIMU
3HAYEHUSIMU;

— HCIIOJB30BaATh METOAbI OKPYTJICHUA,

NPOYeHmos, macumao,

— npusooumv  Npumepbl yucen ¢
3A0AHHBIMU CEOUCNBAMU OETUMOCTIU;

— onepupoeéamv NOHAMUAMU: TO2APUPDM
yucna, MPU2OHOMEMPUTECKasl
OKPYICHOCb, PAOUAHHASL U 2PAOYCHAS
mepa yena, 6eluduHa yead, 3A0aHHO20
MOYKOU Ha MPULOHOMEMPUHECKOU
OKDYAHCHOCMU, CUHYC, KOCUHYC, MAHSEHC U

Komamnzenc yenoe, umeuwux
NPOU3BOJILHYIO 8ENUUUHY, YUCAA € U T,

—  BbLINOJIHAMb apugmemuuecxue
Oeticmeus, couemast yCmHble u
NUCbMEHHblEe  Npuemvl, NPUMEHsl Npu
Heobxooumocmu BLIYUCTUMENIbHBLE
ycmpoticmea;

— HAxXo0umuw SHAYEHUs KOpHS
HAmMypaibHOU  CMeneHu, CmeneHu ¢
PAYUOHATHBIM nokaszameiem,
noeapughma, UCNONIb3YSL npu
Heobxooumocmu BLIYUCTIUMEIbHBLE
ycmpoucmaa;

— NONb306AMbCSL OYEHKOU U NPUKUOKOT
npU NPAKMUYecKux pacuemax,

— NPOBOOUMb NO U38ECHHBIM (POPMYIAM U
npasunam — npeobpaszoeanus — OYKEEeHHbIX
BbIPAICEHUL,  BKIIOYAIOWUX — CEeNneHU,
KOpHU, Jloeapugmul u
mpucoHoMempuueckue QyHKyuu,

— HAX00UmMb  3HAYeHUsi  YUCNO0BbIX U
OVKBEHHLIX — BbIPANCEHUU,  OCYUeCMEIISL
Heobxooumble NOOCMAHOBKU u
npeobpazosanus,

— uzobpasicamv  cxeMamuyecKu
BEIUYUHA  KOMOPO2O
2paoycax uiu paouanax;
— UCNONL306aMb  NPU  PEUEeHUU  3a0ay
mabauunvle 3HAYEeHUs.
MPUSOHOMEMPULECKUX PYHKYUL YeN08;

— BLINOJHAMb NEePesod BeNUYUHbL Yead U3
PAOUAHHOUL Mepbl 8 2PAOYCHYIO U 0OPAMHO.

yeoi,
gvipadicena 8

B nogceOHe8HOU JHCU3HU U NpU U3YYEHUU
Opyeux y4yeOHbIX npeomMemos:

— BLINONHAMb  OC€UCMBUs C YUCTOBbIMU
OaHHbIMU npu peuteruu 3a0au
NPAKMU4ecKoeo xapakmepa u 3a0ay u3s
PA3uuHbIX obnacmell 3HAHUL, UCNONb3YS

npu Heobxooumocmu CNpagouHvle
mamepuansl u 8blUUCIUMETbHBIE
ycmpoucmea;

— oyeHusamo, CpasHUBamMy u
UCNONb308aMb npu peweHuu

npakmu4yecKux 3a0ay 4UCI06ble 3HAYEHUS




OpUONMKEHUST M TPHUKUIKU TpPU  PELICHUU

PEeANbHbBIX 6EJIUHYUH, KOHKDEMHRbLE YUC/I06blE

MIPAKTUYECKUX 3a/1a4 OBCEAHEBHOMN )KU3HU Xapakxmepucmuxu 00beKmog
OKpYIICaroujeco Mmupa
Ypasnenusa |- Pemarn JIMHEHHBIC YpaBHEHUS u |— Pewampv payuoHaibHble,
u HEPaBEHCTBA, KBAJPATHbIC YPABHEHUS; nokazamenvHvle U J02apupmuyeckue
Hepaeéencme | — pemars J'IOFapI/I(bMI/I‘IeCKI/Ie YpaBHCHHUS YPpAaeHeHUs U HepaseHcmed, npocmeﬁmue
a Buga log o (bx + ¢) = d u npocreiitme | UppAYUOHALbHBIE U MPULOHOMEMPUUECKUE
HepaBeHcTBa Bujia 10g 2 X < d; VPAGHEeHUsl, HepaABEeHCMBA U UX CUCTNEMbl,
— peliaTh MOKa3aTelIbHBIE yYPaBHEHUS, BHUJA |— UCHONb306AMb  MemoOobl  peuleHus
a®*°=d (rme d MOXXHO TIPENCTABUTH B BUJE | VPAGHEHUL: npuseoenue K 6uUdy
CTENEHH C OCHOBAHHMEM @) W IPOCTEHIIME | «NPOU36e0eHue  pasHo  HYMo» Uil
HepaBeHCTBa Buaa a* < d (rme d MOXHO | «yacmuoe  paeHo HYTIIOY, 3ameHa
MPEACTABUTh B BUJIE CTEIIEHU C OCHOBAHUEM | NEPEMEHHbIX;
a);. — UCNONIb308AMb MEMOO UHMEPBANos OJisl
— MPUBOJUTH HECKOJIBKO IPUMEPOB KOPHEW | peudeHus HepaseHcms,
MPOCTEUILIEro TPUTOHOMETPUUYECKOTO | — UCHONb308AMb 2pAPUUECKULi MemOoo O
ypaBHEHHs BUA: Sin X = @, COS X = @, tQg X = | npubnudcennoco pewieHusi ypagHeHuul U
a, ctg X = a, rae a — TabJaMYHOE 3HAYCHHE | HepPABEHCMS,
COOTBETCTBYIOIIEH TPUTOHOMETPUIECKOH |— u306pacdcams Ha MpuU2OHOMEMPUYECKOlL
GyHxmy. OKpPYIHCHOCMU MHOJICECMBO  peuleHUl
npocmenuux MPpU2OHOMEMPUYECKUX
B noeceoneenoti oicusHu u npu  U3Y4eHUU | YPAGHEHULl U HePABEHCME,
Opy2ux npeomemos.: — BbLINONIHAMbL 0MOOp KOpHElU YPAGHEeHUl
— COCTaBJATh M peuiaTb YpPaBHEHUS U | uiu peuteHutl HepaseHcme 6
CHCTEMBl ~ YPaBHEHWM  IIPU  PEIUCHUH | cOOMEemMCmMEuU ¢ OONONHUMENbHBIMU
HECJIOKHBIX MPAKTUYECKUX 3a7a4 VCI0BUAMU U O2PAHUYEHUIMU.
B noeceonesnoti swcusnu u npu uszyuenuu
Opyaux yueOHbIX NPpeoMemos:
— cocmaensime U peuamsv  YpPAaeHeHusl,
cucmembl YpAasHeHUll U HepageHCcmed Npu
peuwieHuu  3a0ay  Opyeux  y4eOHviX
npeomemos;
— UCNOTb3068aAMb ypaeHeHus u
Hepagencmea 014 NOCMpOeHus U
UCCne008ans. npocmenuiux
MamemMamuyeckux — mooenel  peanbHblx
cumyayutl uiu NPUKIAOHbIX 3a0a4;
— ymemb UHmMepnpemupo8ams
NONYYEHHbIU NpU  peuleHuu YpasHeHusl,
HepaseHcmea uiu CUcmemvl pesyivmamn,
oyeHusamv €20  Npasoonodoodue - 8
KOHMmMeKcme 3a0aHHOU peanbHOL CUmyayuu
UU NPUKTIAOHOU 3a0a4u
Dyukyuu — OmnepupoBaTth Ha  0a3oBOoM  ypoBHe |— Omnepuposams NOHAMUAMU.
MTOHSATHSMH: 3aBUCUMOCTh BEJIMYUH, | 368UCUMOCTb BENUYUH, @yHryus,
GyHKIUS, apryMeHT W 3HaueHUe (QYHKIHH, | apeyMeHm U 3HaueHue @QyHKyuu, oo1acme
o0jacTb  ompeAeNeHUus] U MHOXECTBO | onpeoenenus U MHONCeCmE80 3HAYEHUL
3HaueHud (QyHKIUU, TpaduK 3aBUCHUMOCTH, | QYHKYuU, epagpux 3asucumocmu, 2pagpux
rpaduk byHKIMH, HYyJIN byHKIMY, | pyHKYyuY, HYIU QYHKYUU, NPOMENCYMKU
MIPOMEXYTKH 3HAKOIOCTOSHCTBA, | 3HAKONOCMOSAHCMGEA, — 803DACMAHUE  HA
BO3pacTaHME€ Ha YHCIOBOM IPOMEXKYTKE, | YUCIOBOM NpOMedcymKe, )YOvlaHue Ha
yObIBAHME HAa  YHCIOBOM  TPOMEXKYTKE, | YUCIOBOM HNPOMENCYmKe, Haubotvuiee u
HauOoJblllee M  HaUMEHbIIee 3HAYCHHE | HauMeHblulee  3HAYeHue  (QYHKyuu Ha




GyHKIMH  Ha  YHCIOBOM  IPOMEXYTKE,
nepuoanueckast pyHKUIUs, IEPUOS;
— omepupoBatb Ha  0a3oBOM
MOHSATHSIMHU: npsiMast u oOpaTHast
MIPOIOPLIMOHAIBHOCTD JTUHEeHas,
KBaJlpaTH4Ha, JorapugpmMuyecKas u
MoKasareabHas ¢dbyHK1IUY,
TPUTOHOMETPUYECKHE (DYHKIIUH;

— pacmo3HaBaTh TrpaQUKd  3JIEMEHTapHbBIX
byHKIMIHA: pSMO u oOpaTtHO#
MPONMOPLIUOHAIIBHOCTH, JIMHEWHOM,
KBaJIpaTUYHOM, aorapupMHUIECKON u
[10Ka3aTeIbHON (byHKIHH,
TPUTOHOMETPUYECKUX (DYHKIIHII;

— COOTHOCHTb  TpauKku  3JIEMEHTapHBIX
byHKIMIA: pSAMO u oOpaTHoOM
MPOMOPIIUOHAIIBHOCTH, JIMHEWHOM,
KBaJIpaTUYHOM, aorapupMHUIECKON u
[I0Ka3aTeIbHOU (byHKIHH,
TPUTOHOMETPUYECKHIX byHKIMI c
dbopmyIaMu, KOTOPEIMHA OHH 33J1aHBI;

— HAXOAUTh MO TpapuKy MNPHOTKEHHO
3HaueHUs QYHKIIMH B 33/IaHHBIX TOYKAX;

— ompenenars 1o  rpadguky — cBoiicTBa
byHKIIIN (mynu, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MPOMEKYTKH
MOHOTOHHOCTH, HauOOJIbIINE U HAaUMEHBIINE
3HAYCHHMS U T.I1.);

— CTpouTh  3cku3 Trpaduka  (QyHKUUWH,
YIOBJIETBOPSIOLIEH MNpHUBEIEHHOMY Habopy
yciaoBUi  (pOMEXYTKHM  Bo3pacTaHus /
yObIBaHUs, 3HaueHUEe (YHKIUU B 3aJaHHOI
TOYKE, TOYKH IKCTPEMYMOB U T.]I.).

YpPOBHE

B noeceomesnoti ocusHu u npu  usyueHuu
Opyeux npeomemos:

— ompeneniarb 1o TpadukaMm  CBOICTBa
pealbHBIX  TPOIECCOB W 3aBUCHUMOCTEM
(HamboJIbIIUE W HAaWMEHBIIWE 3HAYCHHS,
MPOMEXYTKH BO3pacTaHUsT U  yOBbIBaHWUS,
MTPOMEXYTKH 3HAKOTIOCTOSIHCTBA U T.I1.);

— HHTEpIpPETHPOBATH CBONCTBA B KOHTEKCTE
KOHKPETHOW MPAKTUYECKON CUTYaIluu

YUCTI080M NPOMENCYMKe, NePUOOUUeCKasl
@dyHKyus, nepuoo, uemuas U HeyemHas

dyHryuu;

— onepupoeamv NOHAMUAMU: NPAMASL U
obpamuast NPONOPYUOHATLHOCHID,
JIUHELHAsl, Keaopamuinas,
noeapupmuyeckas U NOKA3AMENbHAS
@yukyuu, MpueoOHOMempuiecKue
dynryuu;

— onpedenamv  3HAYEHUe QYHKYuUU No

3HAYEeHUl0 apeymenma npu  pa3IUYHbIX
cnocobax 3a0anus hyHKyuu,

— cmpoums epaghuxu U3YUEHHBIX
dynryuii;

— onuceleamv ~ no  epaguxy U 8
npocmeuwiux — cayyasx — no  gopmyie
noeeoerue  u ceolicmea @yHryui,
Haxooums  no  2paguky  yHKyuu

Haubobuue U HAaUMEeHbLUIUE 3HAYCHUS,

— cmpoums  3cKu3 epaguxa  Qynxyuu,
yooeniemeopsowel NpueeoeHHoMmy Habopy
yenosutl (npomesicymru
803pacmanus/yovieanus, 3HayeHue
@dyHKyuu 8 3a0aHHOU MOYKe, MOUKU
IKCMPEMYMOS, acumnmomul, HYU
Gynryuu u m.o.);

— pewiamv  YpaeHeHus,  Npocmeuuiue
cucmemvl ypasHeHull, UCNOIb3Ys CEOUCMEA
@yHryuil u ux epaghuxos.

B nosceonesnoil ocusnu u npu usyueHuu
Opyaux yueOHbIX NPeoMemos:

— onpedenamo no epaghuxam u
UCNONBL306aMb OJ11 peuleHust NPUKIAOHBIX
3a0au Cce0UCMBA PeanrbHbIX NPOYecco8 U
3aeucumocmell (Haubovbuue u
HauMmeHbliue  3HAYEHUS,  NPOMENCYMKU
so3pacmanus U YObleaHusi  QYyHKYuUU,
NPOMENCYMKU 3HAKONOCMOAHCMEA,
acumnmomul, nepuoo u m.n.);

— uMmepnpemuposams  C80UCMEA 8
KOHMeKcme KOHKPEeMmHOU NpaKmuiecko
cumyayuu,

— onpedenamb no epagukam npocmeuuiue
Xapakxmepucmuxu nepuooUYecKux
npoyeccog 8  Ouonocuu,  IKOHOMUKe,
My3vIKe, paouocesazu u op. (amnaumyoa,
nepuoo u m.n.)

Inemenmel
Mmamemamu
uecKkoz2o
ananusa

— OmnepupoBath Ha  0a30BOM  YpOBHE
MOHSATHAMU: TPOU3BOJHAST (PYHKIIMH B TOYKE,

KacaTeJlbHast K rpaduxy byHKIUY,
MIPOU3BOIHAS (PYHKIUH;

— ONpeneNnarTb  3HAau€HHWE  IMPOU3BOJIHOU
GyHKIIMM B TOYKE 1O  H300pakeHHUIO

KacaTeIbHOW K rpaduKy, NpOBEIEHHOW B

— Onepuposams NOHAMUAMU:
npou3eoo0Has — YHKyuu 8  Mmouke,
KacamenvHas K  epaguxy  QyHKkyuu,
npouU3800HAs PyHKYUU,

— BbIYUCTAMb  NPOU3BOOHYIO OOHOYJIEHA,
MHO20UIeHa, K8AOPAMHO20 KOpH31,
NPOU3BOOHYIO CYMMbL (DYHKYULL,




9TOM TOUKE;

— pewathb HECJIOKHBIE 3a1a4u Ha
IIPUMEHEHHUE CBSI3U MEXAY HPOMEKYTKaMHU
MOHOTOHHOCTH M TOYKaMU 3KCTpEeMyMa
¢byHKIUY, c OJIHOM CTOpPOHBI, u
MPOMEXKYTKAMH 3HAKOIIOCTOSIHCTBA M HYJISIMU
MIPOU3BOTHOM 3TON (YHKIIMH — C APYTOH.

B noeceonesnou owcusnu u npu  uzyyeHuu
Opyaux npeomemos:

— TMOJIB3YACH rpadukamu, CpPaBHMBATD
CKOPOCTH BO3pacTaHusi (pOCTa, MOBBIIICHHUS,
YBEJIMYCHUS U T.I1.) WJIM CKOPOCTH YOBIBAHHUS
(majeHusi, CHWKCHUS, YMCHBIICHUS W T.II.)
BEJIMYMH B PEANIbHBIX MPOIIECCaX;

— COOTHOCHTH rpaMKu peasibHbIX MPOLIECCOB
U 33aBHUCHMOCTEH C WX  OIMCAHUSIMH,
BKJIIOUAIOIUMHU  XapaKTEPUCTUKH CKOPOCTH

m3MeHeHus  (OBICTPBIA  POCT,  IUIABHOE
MOHIKEHHUE U T.11.);

— HCII0JIb30BATh rpaduKu pealIbHbIX
MIPOLIECCOB  JUISI  PEIICHUS  HECJIOKHBIX

NPUKJIAJHBIX 33J]a4, B TOM YHCIIE ONpeessis
1o rpauKy CKOPOCTh X0/a Imporiecca

— BLIYUCAAMD npou3eo0Hbvle
9N1eMEHMAPHBIX @yukyuil u ux
KOMOUHAyUli,  UCNONL3YSL  CHPABOUHbIE
mamepuanvl;

— uccrnedoeamsv 8 NPOCMEUWUX CNYUAsX
@dyHKYUU HA MOHOMOHHOCMb, HAXOOUMDb
Haubonvuwiue U HauMeHvuwiue 3HAYeHUs
@yHKyull, cmpoums 2paguru MHO20YIEHO8
U npocCmetiuiux payuoHAIbHbIX QYHKYULL ¢
UCNONIL30BAHUEM annapama
MamemMamuyecko2o aHanusa.

B nosceonesnoii scusnu u npu uzyueHuu
Opyeux yueOHbIX NPeoMemos:

— pewiamv  NpuUKIaOHvle  3a0auu U3
ouonocuu, QusuKy, Xumuu, KOHOMUKU U
opyeux  npeomemos,  C8i3aHHble  C
uccuiedo8anuem Xapakmepucmux
DEeanbHbIX  NPOYeccos,  HAXOHCOEHUeM
HaubONbWUX U HAUMEHbUUX 3HAYEHU,
CKOPOCMU U YCKOPEHUS U M.N.;
—  UHmepnpemuposams
pe3yivmamul

noJjly4eHHble

Cmamucmu
Ka u meopus
6EpPOAMHOC
meil, 102UKa
u
KomoOunamo
PuKa

— OmnepupoBarb Ha  0a30BOM  ypOBHE
OCHOBHBIMU OnucaTeIbHbBIMU
XapaKTepUCTHUKaMH  YUCJIOBOrO  Habopa:
cpenHee apudMeTHIecKoe, Me/iiaHa,
HanOoJIbIIIee M HANMEHbIIIEEe 3HAYCHUS;

— omepupoBatb  Ha  0a30BOM  YpOBHE
MOHATHSIMM:  4acTOTa M BEPOATHOCTD
COOBITHS, CIy4ailHbIi BBIOOP, OMBITHI C
PaBHOBO3MOYXKHBIMU AJIEMEHTapHBIMU
COOBITHSAMUY;

— BBIYMCIATH BEPOATHOCTH COOBITHH Ha
OCHOBE I10/ICYETa YHCIIa UCXOI0B.

B nosceonegnou oicusHu U npu  usyyeHuu
Opyeux npeomemos:

— OLIEHMBaTb U CpaBHUBATb B IPOCTHIX
CllyyasixX BEpOSITHOCTH COOBITHH B peanbHOM
KHU3HH,

— YUTaTh, COIOCTABIIATH, CpaBHUBATh,
WHTEPIPETHPOBATh B  TPOCTBIX  CIyYasx
peanbHbIE JaHHBIE, MPEICTABICHHbIE B BHUJIE
TabIuIl, IUarpamm, rpaduKkoB

— HUmemv npedcmagnenue 0 OUCKPEMHBIX
U HEenpepuleHbIX CAVUAUHBIX GeIUYUHAX U

pacnpedeﬂeﬁuﬂx, o Hezasucumocmu
CﬂyqaﬁHblx BeNUYUH,

— umemov npedcmaeﬂenue o
mamemamudecKkom 0HCUOAHUU u

oucnepcuu CLyyauHvlx GeIUdUH;

— umMemv npeocmasgienue 0 HOPMATbHOM
pacnpeoeneHuy U npumMepax HOPMAanbHO
pacnpeoeieHHbIX CLYYAUHBIX 8eTUYUH,

— NOHUMAamb CYymMb 3aKOHA OObUUX YuceT
U  8bl00OPOYHO20  MemoOoa  UMepeHus
6eposmHocmet,

— umemsv npedcmasieHue 06 YCI06HOU
8EPOSIMHOCMU U O NOJHOU 8ePOSMHOCMU,
NPUMEHAMb UX 8 peueHUul 3a0ay,

— umMemb nNpeoCmasieHue O  BAHNCHBIX
YacmMHLIX  8UOAx  pacnpeoenenuti U
NPUMEHAMb UX 8 peuleHUul 3a0ay,

— uMemb npeocmaeieHue o Kopperayuu
CAYYAUHLIX — BETUYUH, 0  JIUHEUHOU
pezpeccu.

B noeceonesHol mcusHu u npu uyyeHuu
opyaux npeomemos.

—  8BIYUCIAMD unu oyeHusamo
8epOAMHOCMU  COOLIMULL 8  pPealbHOU
HCUBHU,

— gblOUpams nooxoosiuue  Memoowvl

npeocmasieHus U 0opabomku OaAHHbIX,




— YMemb peuiamv HeclodCHble 3a0aiu Ha
npuUMeHeHue 3aKoHa OONbWUX 4Yucel 8
coyuonozuu, cmpaxosanuil,
30paBoOOXpaneHuu, obecneuenuu
0e30nacHOCmuU HACeNeHUs. 8 UPEe3BbIUALHBIX
CUmMyayusx

Texcmoevie
3a0auu

— Pemarp HecnoXHBIE TEKCTOBbIE 3aJayd
Pa3HbBIX THUIIOB;

— aHAIM3UPOBATh YCIOBUE 3a/Jayd, MpH
HEOOXOJIMMOCTH CTPOUTH MJISi €€ PeIICHUS
MaTeMaTUYeCKYI0 MOJIEIb;

— TNOHMMATh U HCIOJIb30BATh ISl PELICHUS
3amaud  HMH(OpMALMIO, MPEACTABICHHYIO B
BUJIE TEKCTOBOM M CUMBOJILHOM 3aIMCH, CXEM,
Tabnull, AuarpaMm, rpaduKoB, PUCYHKOB;

— JIeHCTBOBATH o AITOPUTMY,
CoJIeprKalleMycsl B YCIIOBUU 3aauu;

— UCIOJNB30BaTh JIOTHYECKHE PACCYXKIACHUS
MIPH PEIICHUH 33]1a4H;

— paboTath ¢ W3OBITOYHBIMU YCIOBHSIMH,
BEIOMpass W3 Bcedl wuHOpMauu, ITaHHBIEC,
He0OXOIMMBIE I PEIICHUs 3a/1a4H;
— OCYIIECTBJIATH HECJIOXKHBIN
BO3MOXXHBIX PEIICHUIA,
ONTUMAIHHOE o
chOpMyIMPOBAHHBIM B YCIIOBHH,

— aHaNM3UpPOBATh U  HUHTEPIPETUPOBATH
MOJTyYEHHBIC PEIICHUSI B KOHTEKCTE YCIOBUSA
3a/1a4u, BbIOUpATH peleHus, HE
MPOTUBOpPEUAIINE KOHTEKCTY;

— pewmaTh 3aJayd Ha pPacyeT CTOMMOCTH
MOKYIOK, YCIIYT, MO€3/I0K U T.II.;

— pemiaTh HECIOXKHBIC 3a7a4M, CBSI3AHHBIC C
JIOJIEBBIM y4acTUEM BO BIAJCHUU (UPMOI,
NpEeANPUITHEM, HEIBU)KUMOCTBIO;

— pemaTth 3aJa4d Ha TPOCTHIE MPOIEHTHI
(cucreMbl  CKHJOK, KOMHCCMM) U  Ha
BBIYMCIICHHE  CJIO)KHBIX  IPOLEHTOB B
pa3IMYHBIX CXeMaX BKJIAJIOB, KPEIUTOB U
UIIOTEK;

— pemiaTh MpaKTUYECKHE 3a7a4u, TPEOyIoIue
WCIIOIB30BaHUSI OTPHUIATEIHHBIX YHCENI: Ha
onpeJielIeHue TeEMIEPaTyphl, Ha ONpeaeleHue
MOJIOKEHHST Ha BPEMEHHOM ocu (10 Hamien
3pbl U TOCJE), HAa JIBJKEHHE JI€HEKHBIX
cpenctB (MpUXOJ/pacxoj), Ha OMpeneieHue
TITyOUHBI/BBICOTHI U T.IL.;

— WCTONB30BaTh TOHATHE MacmiTtaba s
HaxO0XKJICHUS PACCTOSHWM W JIJTMH Ha KapTax,
MJaHaX MECTHOCTH, IUIaHAaX TOMEIIECHUH,
BBIKpOIKax, MpH paboTe Ha KOMIBIOTEPE H
T.IL

B nosceomesnoii orcusnu u npu  usyuenuu
Opy2ux npeomemos:

nepebop
BBIOWpass M3 HHX
KPUTEPHSIM,

— Pewams 3a0a4u pazuvlx munos, 8 mom
yucie 3a0a4u NOGbLIUEHHOU MPYOHOCIU,

— evlOUpamb ~ ONMUMANLHBIL — Memoo
peuerust 3a0auu, pacemampusast
PA3uuHble MEMOObl,

— cmpoums MOOelb  peuleHus 3a0ayi,
npoeooumv odokazamenbHvle
paccyrcoenus;

— pewams 3a0auu, mpebyrowue nepebopa
8APUAHMOB, NPOBEPKU YCIOBULL, 8bIOOPA
ONMUMATILHO2O Pe3yiIbmamd;

— AHAIUBUPOBAMb U UHMEPNPEMUPOBAMb
pesyibmamsl 8  KOHMeKcme  YClo8Ust
3a0auu, gvlOUpams  peuieHus,  He
npomugopeuaujue KOHMeKcmy;,

— nepegooums Npu  pewieHuu  3a0aqu
ungopmayuio uz 00HoU Gopmsl 8 Opyeyio,
UCNONBL3YsL NpU  HEOOXOOUMOCMU  CXEMbL,
maobauybsl, epapuru, ouaspammol;

B nosceonesnoii ocusnu u npu usyueHuu
Opyeux npeomemos.

— pewiamv  npakmuyecKue
3a0a4u u3 Opyeux npeomemos

3a0auu U




— pelIaTb HCCIIOKHBIC MMPAKTHUYCCKUC 3a1a1H,
BO3HHUKAONIUC B CUTyalUAX HOBCGI{HCBHOﬁ
KHU3HHU

TI'eomempus

— OmnepupoBarb Ha  0a30BOM  ypOBHE
MOHATHSIMHM: TOYKa, MpsMasi, IJIOCKOCTh B
MIPOCTPAHCTBE, napajieIbHOCTh u
MEPIEeHIUKYISPHOCTD MPSMBIX U MIIOCKOCTEH;
— pacrno3HaBaTh OCHOBHBIE BU/IBI
MHOTOTPAaHHHKOB  (mpu3Ma,  IHUpaMuja,
MPSIMOYTOJIBHBIN TTapajuieenume, Ky0);

— u300paXkaTh U3y4aeMble (PUTYPHI OT PYKH H
C TNPUMEHEHHEM MPOCTBIX  YEPTEKHBIX
UHCTPYMEHTOB;

— Jenarh (BBIHOCHBIE) IUIOCKUE YEPTEXHU U3
PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHHU3Y;

— W3BJIEKAThH uHdopmaIuio 0
MIPOCTPAHCTBEHHBIX TeOMETPHUUECKUX
¢burypax, NpeacTaBICHHYIO Ha dYepTexax H
PHUCYHKaX;

— mpumeHsaTb Teopemy [ludaropa mpu
BBIYHCIICHUH AJIEMEHTOB CTEPEOMETPUUYECKUX
uryp;

— HaxoJuTh 00BEMBI U IoLIaau
MMOBEPXHOCTEN MPOCTENIINX MHOTOTPAHHUKOB
C MpUMEHEHHEM QopMYIT;

— pacmo3HaBaTh  OCHOBHBIE  BHJIBl  TEJ
BpauieHus (KOHyc, HMIUHIP, cepa u map);

— HaxoJuTh 00BEMBI U IoLIaau
MOBEPXHOCTEN MPOCTEHIINX MHOTOTPAaHHUKOB
Y TEJI BpaIlIeHUs C TPUMEHEHHEM (OPMYIL.

B nosceonesnoii orcusnu u npu  uzyuenuu
Opy2ux npeomemos:

— COOTHOCHUTH aOCTPaKTHbIE T€OMETPUYECKHE
MOHATHA U (GaKThl € peaTbHBIMU
KU3HEHHBIMH 00BEKTaMU U CUTYAIUSIMU;

— MUCIIOIB30BaTh CBOICTBA
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUTYP
JUISL pEUIeHUs] TUTOBBIX 337a4 IPaKTUYECKOTO
COJIEpKaHUs;

— COOTHOCHUTbH IUIOUIAJM TOBEPXHOCTEN TEI
OJIMHAKOBOH (POPMBI Pa3IMYHOTO pa3Mepa;

— COOTHOCHUTH O0BEMBI COCYZOB OJUHAKOBOM
(hOopMBI pa3TUIHOTO pa3Mepa;

— OLICHUBATh bopmy MPaBUIILHOTO
MHOTOTpaHHHUKa TOCJe CIUJIOB, CPE3OB U T.II.
(onpenensaTh KOMUYECTBO BEpLIUH, pedep H
rpaHei MoJyYeHHBIX MHOTOTPAHHUKOB)

— Onepuposams — NOHAMUAMU:  MOUKA,
npsamas, NI0OCKOCMb 8 NPOCMPAHCIEe,
napaiieibHoCmy U NepneHOUKYIAPHOCb
NPAMBIX U NIOCKOCMEU,

— npumeHamv O peuleHuss  3a0ay
eeomempuieckue ¢hakmol, eciu ycio8us
npuMeHeHUsl 3a0aHbvl 8 SI8HOI hopme;

— pewiamdv  3a0ayu  HA  HAXOJHCOEHUE
2eoMempuieckux GelutduH no oopazyam
WU aneopummam,

— Oenamb (8bIHOCHbIE) NIOCKUE YePMENCU
U3 PUCYHKO8 O0BeMHLIX @ueyp, 8 Mmom
yyucie pucosamv U0  ceepxy, COOKY,
CMpoums cedenus MHO202PAHHUKOB,

— u361eKamv,  UHMEPNPEemuposams U
npeobpazoevieamv uHgopmayuro 0
2eoMempuieckKux Queypax,
NPeOCMABIeHHYIO HA YEPMEINCaX,

— NpUMeHAmb 2eoMmempuyecKue haxmuol
ol pewleHus 3a0ady, 68 MOM Hucie
NPeononazanuux  HeCKOIbKO  WaA208
pewenus;

— ONnUCHIBAMb  B3AUMHOE  PACHOLONCEHUE
APAMBIX U NIOCKOCMElU 8 NPOCMPAHCmee;
— gopmynuposamsv c8olicmea u NPUHAKU
pueyp;

— 00Ka3bl8amb
VMBePHCOeHUS,
— e81ademo cmanoapmuou
Kaaccugpurxayuetl NPOCMPAHCNBEHHBIX
Queyp (nupamuowi, npu3zMbl,
napanneienuneovl);

— Haxooumv  00vembl U NAOWAOU
NOBEPXHOCMeEll 2eOMEeMPUUecKux mei ¢
npuMeHeHuem Gopmyi,

— BbIYUCTAMb  PACCMOAHUA U Yeabl 8
npocmpancmse.

ceomenmpuvecKue

B nogceOHesHOU JHCU3HU U NPU U3YYEHUU
opyux npeomemos.

— UCNOIbL3068aMb ceoticmeda
eceomempuieckux ¢ueyp 0as  peuileHus
3a0au npaKkmuyecko2o xapakmepa u 3a0ay
u3 opyeux obnacmeii 3HAHUlL

Bexkmopot u
Koopounam
bl 6
npocmpanc
mee

— OmnepupoBath Ha  0a30BOM  YpOBHE
MOHATHEM  JCKapTOBBI  KOOpAWHATHl B
MIPOCTPAHCTBE;

— HAXOJWTh KOOPJWHATHI BEPIIMH Kyba H
MPSIMOYTOJIBHOTO MapajuieienuIeia

— Onepuposamv NOHAMUAMU OeKAPMOGbl
KOOPOUHAMbL 8 NPOCMPAHCMSEe, BEKMOp,
MOOYIIb 6eKMOPA, PABEHCMBO GEKMOPO8,
KOOPOUHAMbL ~ BeKMOpda, Y20l  MeHCOy
BEKMOpamu,  CKAAPHOE  NPOU3BEOeHUEe




6EKMOPO8, KOJLIUHEAPHbIE 6EKMOPbL,
— HAxoo0umv paccmosimue mexncoy O08yms
MoYKamu, cymmy 8eKMOpo8 u
npouszeedeHue eKmopa Ha Yucio, 2o
MedHcoy eexmopamiu, cKanspHoe
npouseedeHue, packiaovbléams 6eKmop no
08YM HEKOJLIUHEeAPHbIM 8EKMOPAM,
— 3a0asamv NIOCKOCMb VYPAGHEHUEM 8
0ekapmosou cucmeme KoopouHam,
— pewamsv npocmetiuiue 3a0ayu
68e0eHUeM 8eKMOPHO20 basuca
Hcmopusa — OnuceiBaTh  OTAENBHBIE  BblAawouecs |— Ilpedcmasname  6K1a0  GblOAOUUXCS
Mamemamuk | pe3ysbTaThl, MOJYYEHHbIE B XOJE Pa3BUTHS | MAMEMAMuKo8 8 passumue mMamemamuxu
u MaTEMaTHKHU KaK HayKu; U UMBIX HAYYHBIX obnacmel;
— 3HAaTh pPUMEPBI MaTEeMaTHYECKUX | — HOHUMAMb  pONb  MAMeMamuku 8
OTKPBITUM U WX aBTOPOB B CBS3U C | passumuu Poccuu
OTEYECTBEHHOW U BCEMUPHON UCTOPUEH;
— TNOHHMMATh POJIb MaTeMaTHUKU B Pa3BUTHH
Poccun
Memoow — IlpumMeHSTh W3BECTHBIE METOABI TpH |— Hcnoav3oéamv  OCHOBHblE — MemoObl
Mamemamuk | pelicHUY  CTaHJApPTHBIX  MAaTEeMAaTHYECKHUX | 0oKa3amenbCcmed, npogoouns
u 3ajad; dokazamenbcmeo u 8bINOIHAMb
— 3amMeyYartb u XapaKTepU30BaTh | ONPOBEPIHCEHUE,
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B |— npumensamy OCHOGHbIE Memoobl
OKpY Karomien JeHCTBUTEILHOCTH; peuitenus MamemMamuideckux 3a0ay;
— OPUBOJUTH MIPHUMEPhl MaTEMaTUYECKUX |— Hda ocHoge MamemamuyecKux
3aKOHOMEPHOCTEH B MpPHPOJE, B TOM UHUCIE | 3aKOHOMEPHOCMEl 8 npupooe
XapaKTePU3YIOIIUX KPACOTy U COBEPILICHCTBO | XAPaKmMepuso8amy Kpacomy u
OKpY)XaloIllero  MUpa H  TMPOU3BEIACHUM | cosepuieHcmeo oKpyxcarnueo mupa u
HCKYyCCTBA npou3ee0eHull UCKYCcCcmed;
— npuMeHAmb npocmeniuiue npoPaAmMMHble
cpedcmaa u 9/1eKMPOHHO-
KOMMYHUKAYUOHHbBLE cucmemul npu
peuleHuY MamemamuyecKux 3a0ay
5. OcHOBHOE cojlep:KaHHe
Ne Tema Conepxanue
(Ko0JIM4eCcTBO
4aCOB)
10 KJIACC
AJITEBPA (102 4.)

1. | YucsioBbIe

Ompenenenne uncinoBoil Gpynkmuu. CrocoOs! ee 3amanus. CBoricTBa

(pyHKIHT ¢bynkuuit. O6patHast QyHKIUSL
O
2. | Tpuronomerpuuec YucnoBasi OKpYKHOCTb. UuCIIOBasi OKPYKHOCTh Ha KOOPJIUHATHOM
kue ¢yuxkuun (26 | miockoctn.  CuHyc W KocmHyc.  TaHreHC W KOTaHTEHC.
q) Tpuronomerpuyeckue byHKIIN YHCIIOBOTO apryMeHTa.
Tpuronomerpuyeckue (QyHKUMM  YrjoBoro aprymenra. DopMyiibl

y = COS X
b

eec CBOWCTBa

npuseneHusd. DyHkuus y:SIHX’ ee cBoiictBa u rTpaduk. DyHKUUA

u rpadpuk. IlepuoanyHocts  (yHKUMH

y=SINX, y=COSX = I1heo6pazoBanns rpadukoB TPUrOHOMETPHUECKUX




= ctgx

byakumid. OyHKIIUNA y=19xy , IX CBOMCTBA U rpaduKH.

3. | Tpuronomerpudec | ApkkocuHyc u peinenne ypahenus COSU=@  Apkcunyc m pemenue
kue ypasHenust (10 | yyappenps SINt=2a Apgranrenc u apkkoranrenc. Pemenne ypaBHeHuii
1) tgx=a, cigx=2a TpuroHomeTprudeckue ypaBHEHUS
4. | IlpeodpazoBanue CHHYC M KOCHMHYC CyMMBI M PAa3HOCTH apryMEHTOB. TaHreHC CyMMBI U
TPUTOHOMETPHUYECK | pa3HOCTU apryMeHTOB. DopMyibl ABOIHOTrO aprymenTa. [Ipeobpa3zoBanue
ux BbIpaxkeHuii (15 | cymm TpuroHomerpudeckux (GyHKImid B npousBeaeHus. [IpeoOpasoBanue
4) NPOU3BEACHUN TPUTOHOMETPUYECKUX (PYHKIHI B CyMMBI.
5. | IlpousBoanas. (31 | Yucnossle II0CJIEIOBATEILHOCTH u 150.¢ CBOMCTBA. IIpenen
4) nocienosarenbHOcTH. CymMma G€CKOHEYHOH reoMeTpUYecKoil mporpeccuu.
[Mpenen  dyHKIUU. OmpeneneHue  MPOU3BOTHOM. Brrunciienue
IPOM3BOJHBIX. YpaBHEHME KacaTelbHOM K Trpaduky  QyHKIuUH.
[IpumeHenne mTpPOM3BOTHON ais wccienoBanuil Qynkuuil. [loctpoenue
rpa¢pukoB ¢yHkuuid. IlpumMeHeHune NPOM3BOJHOW [UId  OTBHICKAHUS
HanOOJBIIET0 M HAWMEHBLIET0 3HAYCHWH HENpPephIBHOW (YHKIWU Ha
OPOMEXYyTKe. 3aZauyd Ha OTbICKAaHME HaWOOJBIINX W HAMMEHBIIUX
3HAYCHUI BEIMYHH.
6. | HoBTopenue (11 1.)
IF'EOMETPUSI (68 Y.)
7. | IloBTopenue 3ajauM  HA  J10Ka3aTelIbCTBO,  YIUIBl,  PEHIEHHE  TPEYrOJbHUKOB,
JIaHUMeTpuH (8 1) | YeTHIPEXTOILHUKHU, OKPYKHOCTb, TUIOIIAAb, KOOPIUHATHI U BEKTOPHI.
8. | Hauana Hctopusi BO3HUKHOBEHUS M pa3BUTUsA TreoMeTpuu. OCHOBHBIE ITOHATHS
crepeomerpun (10 | crepeomerpun (Touka, npsiMas, IUIOCKOCTb, MIPOCTPAHCTBO).
4) ITpoctpancTBeHHble GUrypsl (KyO, mapajienumnesa, Mnpu3sMa, HUpaMHUia,
LWIMH]IP, KOHYC, 111a). MoaennpoBaHue MHOTOrpaHHUKOB. Pa3zpepTka
9. | MapanneabHocTh B | B3aumHoe pacnonoxkenue npsmbix. [lapamiensHOcTh  NOpSMBIX B
npocrpancTBe (23 | mpocTpancTBe. CkpemuBaroniiecss npsmble. [Ipu3HaK CpeuBarOIIIXCS
q) npsAMbIX.  B3amMHOe  pacrnonokeHue  NpsMOM U IUIOCKOCTH.
[TapamnenpHOCTH  TpAMOM M IUIOCKOCTH. IIpu3Hak  mapamienbHOCTH
NpsAMOM M TIOCKOCTH.B3amMHOE pacnosio)keHue JABYX IUIOCKOCTEH
[TapannensHOCTh ABYX miockocTe. [Ipu3Hak nmapamienbHOCTH. BekTophl
B NpocTpaHCcTBE. PaBeHCTBO BEKTOPOB. C10’KEHUE BEKTOPOB U YMHOKEHHUE
BEKTOpa Ha 4HCIO. Yroil Mexay BekTtopamu. KomumHeapHble u
KOMIUIaHapHble  BekTOpbl. IlapamnensHbiii  nepeHoc. IlapannensHoe
IIPOCKTUPOBAHUE U €ro CcBOMCTBA. llapayenbHble NPOEKIUHU IUIOCKHUX
buryp. N300pakenue IIPOCTPAHCTBEHHBIX ¢buryp. Ceuenus
MHOTOTPaHHUKOB
10.| MepnenaukyasipHo | YTos MeXay NpsSMBIMH B MpocTpaHCTBE. [lepneHauKyIsIpHOCTh MPSMBIX.
CTh B | llepnienaukynspHocTs IpsIMON " IIJIOCKOCTH. ITpu3znak
npocrpancrBe (14 | mepneHANKYISIPHOCTH TPSAMOW W ITUIOCKOCTH. [lepmeHmuKkymasp u
4) HakKJIOHHas. TeopeMa O TpeX MEepHEeHIUKYISpax. YToJl MEXAy NpsSMON U
IJIOCKOCTBIO. PaccTostHue MexJy TOYKaMH, NPSIMBIMH M IIJIOCKOCTSIMHU.
JByrpannbii  yron. IlepneHaukyyisgpHocTs  mutockocred.  IIpusnak
NEPHEHAUKYIISIPHOCTH ABYX IIJIOCKOCTEM.
11.| MHOrorpaHHHMKH. MHororpaHsasle yrisl U HUX CBOMCTBAa. BBINMyKible M HEBBITYKIIbIE
(10 v) MHOTOTpaHHUKHU. [IpaBuibHBIE MHOTOTPAaHHHUKHU (TE€Tpa’zp, KyO, OKTas’iap,
JOJIEKA3Ip U UKOCAdIP).
12.| lloBTOpenne (3 4.)
11 KJIACC
AJITEBPA (102 4.)

13.| Crenenn u xopmm.

IloHsiTHE KOpHS n-W CTENEHW U3 NEUCTBHUTENBHOrO uucia. OyHKIuu y =




CreneHHble
Gyuxumnu (18 4)

\/x, ux cBoiictBa u rpaduku. CBoiicTBa KOpHS n-H CTCICHH.
[IpeoOpazoBanre BbIpaXEHUH, coaepKamux paaukansl. CTeneHp ¢
palMOHAIIBHBIM TIOKa3aTeaeM U ee cBoicTBa. lloHsTHe O creneHu ¢
NEUCTBUTEILHBLIM MoOKa3aTeiaeM. CBONMCTBA CTEINECHU C JEHUCTBUTEILHBIM
nokasareneM. CTeneHHble (yHKINU, X CBOWCTBA U TpapuKu

14.| Moka3arenbHass u | [TokazarenpHas QyHKIUsA, ee cBoiictBa u rpaduk. I[lokazarenbHbie
Jorapumuyeckasi | ypaBHeHus. [loka3aTenbHble HEpaBEeHCTBA.
¢pynkuum (29 4) [Tonsitue norapudma. Jlorapupmuueckas GyHkuus, ee CBOMCTBA U rpaduk.

CpoiictBa  norapu¢pma. OcHOBHOE  JOrapu(MUUECKOEe  TOXIECTBO.
Jlorapudm mpoumsBeneHus, YacTHOTO, CTeneHW. llepexoq K HOBOMY
OCHOBaHHUIO Jorapudma. JlecsaTuyHbIil 1 HaTypalbHBINA JIOrapu(MBbl, YUCIIO
e. [IpeoOpa3oBaHus  NPOCTEHIIMX  BBIPAXKECHUI, BKJIIOYAOIIE
apu(dMeTHYeCcCKUe ONepaliy, a TAKKE ONEPaALUI0 BO3BEACHUS B CTENEHb U
ornepaunvioo  JiorapuMupoBaHHUsL. Jlorapumuyeckne  ypaBHEHHS.
Jlorapupmuueckue HepaBeHcTBa. JuddepeHurpoBanue nokasarenbHON U
JorapupMUUEcKoi (HyHKITHA

15.| IlepBoodpa3znasi wu | [lepooOpaznas. IlpaBuima  oTbickaHus  nepBooOpa3HbIX.  Tabnwuia

uHTerpaJ (8 u) OCHOBHBIX HEOITPEICIIEHHBIX HHTETPAJIOB.
3amauy, NPUBOAALIME K IOHSATHIO ONpeneseHHbl uHTerpan. llonsarue
omnpeneneHHoro uHterpana. @®opmyna Hetotona —  JleiiOHuna.
Brruucnenue momaned Miaockux (Uryp € IMOMOIIBIO OINPEISICHHOTO
UHTErpaa.

16. | DyieMeHTBI Craructuueckast o00paboTka JaHHbIX. [Ipocreiiiine BepOATHOCTHbBIE
MaTeMaTH4YecKOii 3agaun. Coueranus u pasmeuieHus. Popmyna Ounoma HbroToHa.
CTATHUCTHKH, CrnyuaiiHble COOBITHS U UX BEPOSITHOCTH.

KOMOMHATOPUKH W
Teopuu
BepositHocTeid (15
1)

17.| YpaBHenus u | CucreMbl ypaBHEHUH U HepaBeHCTB. OCHOBHBIE NPUEMBI PELIEHUS CUCTEM

HepaBeHcTBa (20 4) | ypaBHEHUIl: MOJICTaHOBKA, aareOpanydeckoe CI0XKEHUE, BBEJCHHME HOBBIX
NepeMEHHbIX. PaBHOCWIIBHOCTH  ypaBHEHUIl, HEpPaBEHCTB, CHCTEM
YpPaBHEHUN U HEPABEHCTB. PelieHue IpoCTEHINUX CUCTEM YpPaBHEHHUU C
JIBYMslI HEU3BECTHBIMH. PelleHWe CHCTEM HEPAaBEHCTB C  OAHOMU
nepeMeHHoil. Vcnonb3oBaHue CBOWCTB W TpaduKoB (QYHKIMHA MpH
pelleHnH ypaBHEHHUH 1 HepaBeHCTB. MeToa uHTepBaioB. M300paxenue Ha
KOOPJMHATHOM TUIOCKOCTH MHO>KECTBA PELICHUN YPaBHEHHUU U HEPABEHCTB
C OBYyMs INEpEMEHHBIMH M MX cucteM. lIpuMeHeHume MaTeMaTHUECKHUX
METOJIOB NPHU PEIICHUU COAEP)KATENIbHBIX 3aJad U3 Pa3IMYHBIX oOsacTeit
HayKM W TpakTuku. MHTepnperanmuss pe3ynbrara, Y4YeT pealbHbIX
OTpAaHUYECHUN.

18.| IloBTOpeHne mpu
NOATOTOBKeE K
UTOTrOBOM
arrecramuu (12 4.)

I'eomeTpus (68 u.)
19.| Kpyrabie tena (25 | Chepa u map. Bzaumboe pacnonoxeHue cdepbl M IIIOCKOCTH.

4acoB)

Kacarenbnast miockocte. MHOTOTpaHHMKH, BIHCaHHBIE B  cdepy.
MHororpanHukH, onucaHHble okojio cdepbl. Llunmunap, konyc. I[ToBopor.
@urypel BpaunieHus. BrnucaHHble W onMcaHHbIE IWIMHAPEI CUMMETpUs
IPOCTPAHCTBEHHBIX (QUTYp (LIEHTpalbHasi, OceBasi, 3epKayibHas). [IBikeHue
MIPOCTPAHCTBA, BUbI ABUKEHUH. DJIEMEHTHl CUMMETPUU MHOTOTPAaHHHUKOB
U KpyrJibixX Ted. [TpuMepsl cuMMETpHUH B OKpYXKalOLIEM MUPE.




20.| O6bém m mwiromanb | O0béM u ero cpoicTtBa. [lpunmun Kapamsepu. Popmynsl 00bEéMa
nopepxHoctu (20 | mapayuienenuneaa, MNpu3Mbl, HUpaMuisl. DopMynsl 00bEMa IMIMHIPA,
4acoB) KOHyca, Imapa u ero 4yacreid. OTHomieHHME OO0BEMOB MOMOOHBIX TEIl.
[Inomane  MOBEPXHOCTHM  MHOTOrpaHHUKA.  DopMynbl  IUIOMIATU
IOBEPXHOCTHU IWJIMHJPA, KOHYCA, 11apa U €ro 4acTeu.
21.| KoopauHathbl u | [IpsamoyronpHas cuctemMa KOOpauHAT B HpocTpaHcTBe. KoopamHatbl
BEKTOPbI (13 | cepenunbl  orpe3ka. DopMmyiia pPACCTOAHMS MEXKIY [BYMsS TOYKaMHU.
4acoB) VYpasuenue cheprl. Koopaunarel Bekropa. [lnmnHa Bektopa. CkamspHoe
IIPOU3BE/ICHUE BEKTOPOB. Y paBHEHUE INIOCKOCTH B IPOCTPAHCTBE.
22.| IloBTOpeHHEe TpH
NO/ATOTOBKeE K
HTOr0BOM
arrecramuu (10 u1.)

6. TemaTu4yeckoe NJIAHUPOBAHME

Temarnueckoe TuiaHupoBanue mo Marematwke s 10-11 kmaccoB cocTaBieHO ¢ ydeTroMm paboueid
MporpaMMbl BOCIUTaHUs. BocmutarenbHbld MOTEHIMAN JAHHOTO Y4eOHOro ImpeaMera oOecredynBacT
peaNnn3aluio CICIYIONIUX IIEJIEBBIX TPUOPUTETOB BocniuTanus ooydaronuxcs COO:

Co3aanue 0JaronpusgTHLIX VCJIOBUM IS NPUOOPETEeHN 00VIAIOMIMMHUCH ONBITA OCYIECTBJICHUS

COIMAJBHO 3HAYUMBIX J€J1:

1. OnpIT ACJI, HAIIPABJICHHBIX HA IIOJIB3Y CBOEMY POAHOMY Iopoay HUJIK CCITy, CTPAHEC B LICJIIOM;

2. OnBIT CaMOCTOSTENILHOTO IPUOOPETEHUS HOBBIX 3HAHUMN, IPOBEJCHHS HAYUHBIX UCCIICIOBAHHM, OTIBIT
MPOEKTHOM JIESITEBbHOCTH;

3. OnsIT N3YUCHUS, 3alllUTBI U BOCCTAHOBJICHUSA KYJIBbTYPHOI'O HACJICANUA Y€IOBCUYCCTBA, OIBIT CO3AaHUA
COOCTBEHHBIX HpOI/ISBCI[eHI/Iﬁ KYJIbTYPBbI, OIIBIT TBOPUYCCKOTO CAMOBBIPAKCHUS;

4. OnbIT BeieHUsI 3J0POBOTO 00pa3a )KU3HHU U 3a00THI O 3/I0POBBE APYTUX JTIOJCH;

5. OmBIT caMOITO3HAHUSA U caMOaHaJIn3a, OIbIT COOUAJIBHO IMMPHUEMIICEMOTI'O0 CAMOBBIPAXKCHUA U
caMopceain3alu.

Pacnpe()eﬂeuue yueﬁnbtx uacoe no memam onpe()eﬂeno 20008bIM nepcneKmueHo-memamuiecCKum
naanupoearnuem u3y4enus y‘l€5H020 mamepuaia 6 10 knacce

Ne Tema
(KOJIM4eCTBO YacoB)
10 KJIIACC
AJITEBPA (102 4.)

1. | Tema 4ackl LI1B
(tieneBom
IPUOPUTET
BocTITaHMs) Ne

2. | Yncnossle GyHKIUN 9 2,3,4

3. | Tpuronomerpuyeckre GyHKIUN 26 2,3,4

4. | TpuroHoMeTpuyecKre ypaBHEHHS 10 2,3,4

5. | IlpeoOpa3oBaHue TPUTOHOMETPUUECKHUX BhIPAKEHHUH 15 2,3,4

6. | [IpousBognas. 31 2,3, 4

7. | TloBropeHue 2,3,4,5

I'EOMETPUA (68 Y.)
8. | IloBTOpeHne IaHUMEeTPUH 8 1,2,3,4,5
9. | Hagama crepeomeTpun 10 1,2,3,4




10. | [TapannensHOCTh B IPOCTPAHCTBE 23 2,3,4
11. | IlepieHANKYISIPHOCTH B TPOCTPAHCTBE 14 2,34
12.| MHOrOrpaHHMKH. 10 1,2,3,4
13.| IMoBTOpeHue 3 2,3,4,5
11 KJIACC
AJITEBPA (102 Y.)
14.| Crenenu u kopau. CteneHHble GyHKINUU 18 2,3,4
15. | ITokazarenbHas u Jorapudmudeckas GyHKIIHH 29 2,3,4
16. | IlepBooOpazHas 1 UHTETPa 8 2,3,4
17.| DiieMeHTBI MaTEMAaTHYECKOM CTATHUCTHKHA, KOMOHMHa- | 15 2,3, 4
TOPUKH U TEOPUH BEPOSTHOCTEH
18.| YpaBHeHUS 1 HEpaBEHCTBA 20 2,3,4
19. | IToBTOpEHME ITPU MOATOTOBKE K UTOrOBOM arrectanuu | 12 2,3,4,5
I'eomerpus (68 4.)
20.| Kpyrasie Tena 25 2,3, 4
21.| O6BEM U IOMAas TTOBEPXHOCTH 20 2,3,4
22.| KoopiuHATHI ¥ BEKTOPHI 13 2,3,4
23. | IToBTOpEHME MPY MTOATOTOBKE K UTOroBoi arrectanuu | 10 1,2,3,45

7. Y4eOHO — METOANYECKUH KOMILIEKC:

Knace [TporpammMbl  (aBTOp, MOJHOE Ha3BaHME, | YUEOHUKHU (AaBTOpBI, IOJHOE HA3BaHUE, TOJ
TOJ1 U3/IaHMS) W3/IaHMS)

10,11 Pabouas nporpamma kypca A. T. Mopakouu. CemenoB II. B.
A. TI. Mopakosuu, CemenoB II. B. | Maremaruka: anredpa 51 Hayajia
«Matemaruka: anrebpa W Hayaja | MaTeMaTH4YecKoro aHaiuza, reomerpus. 10-11
MaTeMaTUYeCKOro aHajin3a, I'eOMEeTpHUsl. | Kiacc. Anrebpa: y4eOHUK JUISt
10-11 xmacc. Aunreopa. 10-11» M.: | oOmeoOpa3oBaTebHBIX OpraHm3anuii - M.:
Mmuemo3suna, 2018. Mmuemo3suHna, 2019 r.

2. A. I. Mopakosuu. Cemeno II. B.
Maremaruka: anrebpa u Hayasia
MaTeMaTHYeCcKoro aHaiausa, reomerpus. 10-11
KJ1acc. Anrebpa: 3aIaYHUK TUTSt
o01eo0pa3oBaTeNIbHBIX OpraHu3aiuii - M.:
Mpuemo3suna, 2019 r.

. M. CmupHoBa. MaremaTuka: Anrebpa u
Havaja MaTeMaTHYeCKOro aHaJIN3a, TeOMETPHSI.
I'eomerpust. I'eomerpust 10-11 yueOnuk s
o011eo0pa3oBaTeIbHBIX yUpeKIeHHUH (0a30BbIi
ypoBeHb), M.2020, «MHeMO3HHay.

10, 11 U. M. CmupHoBa. Maremartuka: anredbpa u | I. M. CmupHoBa. Maremaruka: anrebpa u

Hayaja  MaTeMaTU4YecKoro  aHajlu3a,
reomerpus. 10-11 kmace. I'eomerpus:
yuyeOHUK  Juig  00mieoOpa3oBaTeIbHbIX

opranusaiuil - M.: Mocksa, 2020 r.:

Hayvaja MaTeMaTUYeCKOTO aHAJIu3a, TeOMETPHSL.
10-11 xmacc. Teomerpus: y4eOHHK JUIs
o0mieo0pa3oBaTeNbHBIX OpraHu3amuii - M.:
Mockaa, 2020 T.:
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