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— DenepanbHOro 3akoHa Poccwmiickoit deneparuu ot 29 gexadbps 2012 1. Ne273 — (pen. ot
03.08.2018 r.) — @3 «OO6 o6pazoBanuu B Poccuiickoii Denepanumy;

— Ilpukaza MunuctepctBa oOpasoBanust 1 Hayku PD ot 17.05.2012 r. Ne413 «O06 yrBepKIeHUH
(dheneparTbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIHFHOTO CTaH apTa CPEIHEro 00IIero 00pa3oBaHus
(B pen. IlpukazoB Munobpnayku Poccun ot 29.12.2014 1. Ne 1645, ot 31.12.2015 r. Nel578,
29.06.2017 r. Ne613, B pen. IlpukazoB Munnpocsemennss Poccun ot 24.09.2020 r. Ne 519,
11.12.2020 Ne 712);

— IIpuxkas MuHoOpHayKH Poccun oT 23.01.2018 N 44
«O06 yrBepxkacHUN (DenepalbHOTO0 TOCYIApPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa CPEIHETO
npodeccuoHanbHOTO 00pa3oBanus 1o cnenuanbHocTH 08.02.09 MoHTaxk, Hamagka u
AKCIUTyaTaIMs 3JIEKTPOOOOPYAOBAHMSI POMBIIIVIEHHBIX U TPAXKIAHCKUX 3IaHUN»;

— IIucema JlemapraMeHTa TOCYAapCTBEHHOW TMOJMTUKU B chepe MOArOTOBKH padOYuX KaJpoOB U
JAIIO  Mwuno6pnayku Poccun ot 17.03.2015 1. Ne 06-259 «PexomeHmanuu 1o OpraHU3aliH
MOJIy4eHUsI CpEeAHEro o0Iiero o0pa3oBaHus B Mpeaesax 0CBOCHUS 00pa30BaTeNbHBIX IPOrpaMM
cpenHero npodeccuoHaIbHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHus ¢ yIETOM
TpeOoBaHull (enepanbHBIX TOCYIAPCTBEHHBIX O00pPa30BATENbHBIX CTAaHAAPTOB U IMOJIy4aeMOM
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npodeccruoHalbHBIX 00pa30BaTENbHBIX OpraHu3anuii, pekoMenaoBanHoii ®I'AY «DOHUPO» B
KauecTBE MPUMEPHON MPOrpaMMBbl Ui pealii3aliid OCHOBHOW MpO(ecCHOHANbHOM MporpaMMbl
CIIO Ha 6a3e ocHOBHOTro 001Iero 00pa3oBaHus ¢ MOJYyYEHHEM CpPEIHEro o0Iero oopazoBaHus
(ITpotokon Ne 3 ot 21 wutons 2015 r., peructpupoBaHHbIil HOMEp peueH3ud 385 ot 23 wurons
2015 r. ®I'AY «DUPO»);

— YyeOHOTO miuaHa o0pa3oBaTeIbHON MPOTpaMMbl CPEAHEro Mpo(ecCHOHATILHOTO 00pa30BaHUs
110 TIOJIFOTOBKE CHEIUMAINCTOB CpeAHero 3BeHa no cnenuainbHoctu 08.02.09 MonTax, Hanaaka
Y DKCIUTYaTalus dIeKTPO0oOOPYA0BaHUS TPOMBIIIJICHHBIX U TPaXXIaHCKUX 3AaHUM.

[IporpaMmma paccMoTpeHa Ha 3aceaHUM METOJUYECKOW KOMHUCCHHU OO0IIe00pa3oBaTeIbHOTO

nukia ['TIOY «CocHoropckuil TexHosornueckuii TexHukym». IIporokon Ne 1 ot 31 aBrycra 2022
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1 TACIIOPT PABOYE# IMMPOTPAMMBI YYEBHOM TACITUILINHBI
OV/]1.04/'y MATEMATHKA

1.1 ObsacTb NpUMEHEHHUs] IPOrPAMMBbI

PabGouass nporpamma y4yeOHON IUCHMIUIMHBI SIBJISIETCS YacThlO OCHOBHOM
o011e00pa3oBaTeibHON MPOrpaMMbl  cpeiHero oOIiero o0pa3oBaHUs B Mpejenax
ocoenus OIIOII CIIO na 6a3e OCHOBHOro oOHIEro OOpa3oBaHUsI — IPOrPaMMBbl
MOATOTOBKHU CIEIUAIMCTOB CPEIHETO 3BeHa (0a30Bast MOJIrOTOBKA).
1.2 MecTo IMCHUIIMHBI B CTPYKTYPe OCHOBHOI 00pa30oBaTe/ibHOM IPOrPaMMBbI:

VYyeOnast pucuumiauHa «MaremaThka» SBJISETCS Y4E€OHBIM TPEIMETOM

o0s3aTenbHON npeaMeTHOM obnactu «Marematuka u uHpopmatukay OI'OC cpennero
oO1rero obpasoBaHusi B 061ieoOpazoBaTeibHOM Iukie yueoHnoro miana OITOIT CITO
Ha 0a3e OCHOBHOro o0mero o0pa3oBaHUsi C TOJYYEHHEM CpeAHEro oOIero

oOpa3zoBaHus.
1.3 O0mas xapakTepucTuKa y4e0HO# JUCHUIIMHBI «MaTemaTuka»
Marematuka SABIIACTCS byHIaMeHTaIbHON o011e00pazoBaTenbHON

JTUCITUIUTMHOW €O CJIOKUBIIUMCS  YCTOWYMBBIM  COJICp)KAHUEM W OOIIMMH
TpeOOBaHUSMH K TTOATOTOBKE 00YUaIOIINXCS.

B nmpodeccnoHanbHBIX 00pa30BaTEIIbHBIX OPraHU3aIUAX, PEaTU3YIONIUX
o0pa3oBaTeIbHYI0 MPOrpaMMy CPeIHEro O0IIero 00pa3oBaHUsl B MpeJenax OCBOCHUS
OIIOIT CITO nHa 6a3e OCHOBHOro OOIIEro OOpa3oOBaHHs, H3YUCHHE MaTEMaTHKH
UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT Mpoduias MpoecCHOHATEHOTO
oOpa3zoBaHUsI.

[Tpu ocBoenun npodeccuii CI1O Texuuueckoro npoduiis npodeccnoHaIbHOrO
oOpa3oBaHus MaTeMaTHKa u3y4daeTcss Ha 6azoBoM ypoBHe PI'OC cpemHero olriero
o0pa3oBaHUsI.

DTO BBIpaXXaeTcs B COJIEPKAHUM OOyUYEHHs, KOJIMYECTBE YacOB, BBIIEISIEMBIX
Ha W3YYCHHE OTACJIBbHBIX TEM IMPOrpaMMbl, TJyOMHE WX OCBOCHHS CTYICHTaMH,
o0BéMEe W  XapakTepe MPaKTUYECKHX  3aHATUM, BHUJAX BHEAyJUTOPHOMN
CaMOCTOSITEIILHOUN pabOTHI CTY/ICHTOB.

OO6mume menyu M3ydeHUs: MaTEMaTUKH TPATUIIMOHHO PEAU3YIOTCS B YETBHIPEX
HaIPaBJICHUSIX

1. obmiee mpeacTaBiaeHE 00 UACAX M METOTaX MaTeMAaTHKH,

2. UHTEJUICKTyaJIbHOE PA3BUTHUE;

3. oBaieHHE HEOOXOAMMBIMH KOHKPETHBIMU 3HAHUSIMU U YMECHUSIMU;
4. BOCIIUTAaTENBLHOE BO3ICUICTBHUE.

[Mpodummmsarus meneidi MaTeMaTHYECKOTO OOpa3oBaHUsSI OTpakaeTcsi Ha BHIOOpE
MPUOPUTETOB B OpraHM3aIMi Y4eOHOW JAesSTeNbHOCTH oOydarommxcs. Jlms
TEXHHYECKOTO,  COIMAIBHO-)KOHOMHUYECKOTO  mpoduie  mpopecCuOHATBHOTO
oOpa3oBaHWs BBIOOp IIeJIel CMemaeTcs B MparMaTHYecKOM HaIlpaBJICHHH,
MPEeIyCMaTPUBAIONIEM YCUJICHUE W PACIIMPEHHUE MPUKIATHOTO XapakTepa U3ydeHUs
MaTeMaTUKH, TPEUMYIIECTBEHHOW OpUEHTAIlMd Ha aJITOPUTMHYECKUN  CTUIh
MMO3HABATEILHON NEATeNbHOCTH. JIIsl TyMaHWTapHOTO M €CTECTBEHHO-HAYYHOTO
npodwieit npodeccuoHaIbHOTO 00pa3oBaHUs 0OoJjiee XapaKTEPHBIM  SIBIISICTCS



yCcujieHHEe OOIIEKYJIbTYPHOU COCTaBIISIONIEH y4eOHOU AUCHUILIMHBI C OpUEHTALUEH
Ha BU3YyaJbHO-00PA3HBIN U JIOTHYECKHUI CTUIIM y4eOHOUM paOoTHhI.

WN3yuenne wmareMaTUKu Kak NpoduiabHON 0011e00pa3oBaTeabHOl  yueOHOM
JUCUUIUIMHBI, YUUTHIBAIOIIEH CHEU(PUKY OCBaUBAEMBbIX 00yUaromuMUcs npodeccuii
CIIO, obOecnieunBaeTcs:

— BBIOOPOM PA3IMYHBIX MOJXO0J0B K BBEICHUIO OCHOBHBIX IMOHSATHUH;

— (¢dopMuUpoBaHMEM  CHUCTEMBbl  Yy4eOHBIX  3aJaHuii,  00eCIeUUBaIOIIUX

3¢ (PeKTUBHOE OCYIIECTBICHHE BHIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

— o0orarmieHueM CreKTpa CTUIeH yueOHON JeSATeTbHOCTH 3a CUET COTJIACOBAHMS
C BEQYyLIUMHU JEATEIbHOCTHBIMU XapaKTEepUCTUKaMU BbIOpaHHOMW mpodeccuut /
CHEUATbHOCTH.

[IpodunbHast cocraBnsoomas oOTpaxaeTcss B TpPeOOBaHMUSIX K TOJATOTOBKE

00y4Jaromuxcs B 4acTH:

— o0mieil cucTeMbl 3HAHUW: COJEp)KaTeIbHbIE MPUMEPHl HMCIOIb30BAHUS
MaTEMaTUYECKUX UJIeH U METO/I0B B MPO(PECCUOHANBHON NeATEIbHOCTH;

— YMEHHUM: pa3iauuue B YpPOBHE TpeOOBaHUN K CJIOKHOCTH MPUMEHSIEMbIX
aJITOPUTMOB;

— TMPAaKTHUYECKOrO0 HCMOJB30BaHMS MPUOOPETEHHBIX 3HAHUM W YMEHMM:
UHAUBUAYATBEHOTO Y4eOHOTO OMbITa B MOCTPOCHUHM MaTEeMaTHYECKUX MOJIEIEH,
BBITIOJTHEHUHU UCCIIEI0BATEILCKUX TPOEKTOB.

Takum o0Opa3zom, peanuszaius coiep>KaHus Y4eOHON AUCIUILUIMHBI OPUEHTUPYET
HAa TPUOPUTETHYIO pOJIb MPOIECCYaTbHBIX XapaKTEPUCTHK Yy4eOHOW paboThl,
3aBUCSIIMX OT mNpoduias NpodeccHOHATLHOrO O00pa30BaHUs, IOJIYYEHHUS OIbITa
UCIIOJIb30BaHUsI MaT€MaTUKH B COAEpPKATEIbHBIX W MPOQPECCHOHATBHO 3HAYMMBIX
CUTyallUsiX TI0 CpaBHEHHIO C (OpPMambHO-YPOBHEBHIMU  pPE3yJbTaTHBHBIMU
XapaKTePUCTUKAMU OO0yUCHHS.

Coneprxanve y4eOHON NUCIMIUIUHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMHU
coJiep KaTeNIbHBIMU JIMHUSIMU OOY4YEeHUSI MAaTEeMaTHKE:

— anreOpanyeckas JIMHMS, BKIIOUYAIONIAs CUCTEMATH3alMI0 CBEJEHUN O YUCIaX;
U3y4yeHUEe HOBBIX U 0000IIEeHNEe paHee M3YUEHHBIX OIepauuil (BO3BEACHHUE B
CTEINEHb, U3BJICUECHUE KOPHS, JIOTapU(PMHUPOBAHUE, CUHYC, KOCHHYC, TaHT€HC,
KOTAaHTeHC # OOpaTHble K HHM), H3yYCHHE HOBBIX BHJOB YHCIOBBIX
BBIp@OKEHUU U (OPMYIN;, COBEPIICHCTBOBAHUE MPAKTHUYECKUX HABHIKOB U
BBIUUCITUTEIBHOW  KYJIBTYpbl,  pacCIIMpEHHEe ©  COBEPIICHCTBOBAHUE
anredpanvecKkoro ammapara, c(OpMHUPOBAHHOTO B OCHOBHOM IIKOJE, U €ro
MPUMEHEHHUE K PEIICHUIO MAaTEMAaTHIECKUX U MPUKIIATHBIX 33/1a4;

— TEOPEeTHKO-QYHKIIMOHANBbHAS JIMHUS, BKJIIOYAIONIAs CHUCTEMATHU3alMI0 U
paciuiupeHue CBeAeHUl O (QYHKIUAX, COBEPIICHCTBOBAHHE T'paUUecKux
YMEHHI; 3HAKOMCTBO C OCHOBHBIMH HJCSIMH W METOJAAaMHU MaTeMaTUYECKOTO
aHanu3a B 00BEME, MO3BOJIAIOIIEM HCCIIEA0BATH 3JIEMEHTApHbIE (DYHKLIHUH U
pemarb NpocTeine reoMeTpudeckue, (PU3NUYECKUEe M JIpyrue NpUKIagHbIe
3a/1auu;

— JIMHUA YpaBHEHUH W HEPABCHCTB, OCHOBAHHAS HAa TIOCTPOCHHUH U MCCIICTOBAHUH
MaTeMaTUYEeCKUX MOJEJIECH, IEPECEKAIOIIAsACS C aNredOpandyeckoi U TEOPETUKO-
(YHKIMOHAIBHON JTMHUSIMU U BKJIIOYAIOUIAsl Pa3BUTHE U COBEPLIEHCTBOBAHUE
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TEXHUKH anreOpandecKux NpeoOpa3oBaHUN Il PEIICHHS ypaBHEHUH,
HEPaBEHCTB M CHUCTEM; (OPMHPOBAHUE CTIOCOOHOCTH CTPOUTH U HCCIICIOBATH
MPOCTEUIITNE MATEMaTUYECKUE MOJACIH TPH PEUICHUH TPHUKIAJHBIX 3ajad,
3a/1a4 U3 CMEKHBIX U CIICIUATBHBIX JUCIUILINH;

— TeoMeTpHYecKas JIMHUSA, BKIIOYAIONMIAs HATJISAIHBIC TPEACTABICHUS O
NIPOCTPAHCTBEHHBIX (GUTYpaX W HM3yYEeHHE HUX CBOKWCTB, (pOpMUpOBaHHE U
pa3BUTHE  TPOCTPAHCTBEHHOTO  BOOOpa)KEHMs,  pa3BUTHE  CHOCOOOB
TCOMETPUICCKUX HM3MEPCHUHN, KOOPAWMHATHOTO W BEKTOPHOTO METOIOB JIJIs
pEIICHHS MaTEMaTHYECKUX M MPUKIIATHBIX 33/]1a4;

— CTOXacTH4YecKas JMHHS, OCHOBAaHHAs HAa Pa3BUTHH KOMOMHATOPHBIX YMCHHH,
NPEJICTAaBICHUHA O  BEPOSATHOCTHO-CTATUCTUYECKUX  3aKOHOMEPHOCTSX
OKPYXaIOIIEro MUpa.

Paznensl (Tembl), BKIIFOYEHHBIE B COJICP)KAHUE YUCOHOW MUCIUILIIUHBI, SBISIOTCS
obmumu st Bcex mnpoduiier mnpodeccuoHampHOro o0pa3oBaHUST W TPU  BCEX
00béMax yd4eOHOTO BpPEMEHHM HE3aBHCUMO OT TOrO, SBISCTCA JIM YydcOHas
aucImIunHa «MaTteMaTrukay 0a30BOH Wi MPOGUIBLHOM.

B teMatHueckux IiaHaxX MporpaMMBbl yYeOHBIM MaTepuas MpeacTaBicH B GopMe
Yepeyonerocs pa3BEPTHIBAHUS OCHOBHBIX coJiepKaTeIIbHBIX JTUHUH
(anreOpanyeckol, TEOpeTUKO-(PYHKIIMOHAILHON, ypaBHCHHMH W  HEPaBEHCTB,
r€OMETPUYECKOM, CTOXaCTHYECKOW), YTO TIO3BOJSIET THOKO HCHOJIb30BaTh HX
pacrojio)KeHHEe M B3aMMOCBS3b, COCTAaBJATH pabOuYMil KaleHIapHbIA IUJ1aH, IIO-
pazHOMy uepeays ydeOHble Tembl (TJIaBbl yueOHUKA), Y4YUTHIBasS MPOPUIb
npodeccroHaibHOro oOpa3oBaHusi, crnenupuky ocBaumbaemon mpodeccun CIIO,
rIIyOMHY U3YUYEHUS] MaTepHalia, ypoBEHb MOATOTOBKU CTYIEHTOB IO MPEIMETY.

N3ydenne oOmeoOpa3oBaTelbHOM  y4eOHOW  MUCHUIUTMHBI  «MaTtemaTuka»
3aBepIlaeTcs MOABEACHUEM UTOTOB B (popMme 3K3aMeHa B paMKax MPOMEKYTOUHOU
aTTecTaluu oOydaromuxcs B Tmporecce ocBoeHuss ocHoBHoi OIIOIT CIIO ¢
nojryaeHuemM cpeasero obmero oopazosanus (IITIKPC).

B pasmene mnporpammbl  «ConepkaHue Y4eOHOW IUCIUIUIMHBDY KYPCHUBOM
BBIJICICH MaTepuas, KOTOPBIA MPU HM3YYECHUU MATEMaTUKH Kak 0a30BOH, TaKk u
npopuIIbHON y4eOHOM MUCIUILTUHEI, KOHTPOJIIO HE TOJJICKHUT.

1.4 Ienu m 3aga4M JMCHUIVIMHBI — TpPpeOOBaHMS K pe3yJbTaTaM OCBOEHMS
AUCUMILTHHBI
Conepxanue mporpamMmbl  «MaTemaThka» HampaBlIeHO Ha  JIOCTIKCHHE
CIEIYIOIINX LIEJIECH:
— ofecrieyenne  CHOPMUPOBAHHOCTH  TMPEACTABICHUH O  COIMAIBHBIX,
KYJbTYPHBIX U HCTOPHUYECCKHX (PaKTOpaX CTAHOBJICHUS MaTEMaTHKH,
— obecrnieueHne C(POPMHUPOBAHHOCTH JIOTHYECKOTO, QITOPUTMHYCCKOTO |
MaTEeMaTHYECKOTO MBIIIJICHUS;
— obecrnieyeHre cPOPMUPOBAHHOCTH YMEHUW TPHUMEHSTH TOJYyYCHHBIC 3HAHUS
IIPU PEIICHUU Pa3INYHBIX 33724,
— obecnedyeHue cHOPMHUPOBAHHOCTH MPEACTABICHUI O MaTeéMaTUKe KaK 4acTh
00IIeYeIOBEYECKON KYIbTYpPhl, YHUBEPCAITBHOM SI3bIKE HAYKH, TTO3BOJISIOIIEM
OTHMCHIBATH U M3y4YaTh PEATbHBIC TIPOIECCHI U SIBIICHHS.



OcBoeHue cojJiepxkaHus Y4eOHOM IUCHUIUIMHBI «MaremaTukay o0ecreuynBaeT
JTOCTHKEHUE 00YUaIOIUMUCS CIIETYIONUX Pe3yJbTATOB:
JIMYHOCTHBIX

c(hOpMUPOBAHHOCTH MPECTABICHUN 0 MaTeMaTHKE KaK YHHUBEPCAIBHOM SI3bIKE
HAyKH, CPEACTBE MOJCIMPOBAHUS SIBICHHH W TPOIECCOB, UACIX M METOAaX
MaTEMaTUKH;

NMOHMMAaHNE 3HAYMMOCTH MAaTEMAaTHKHU I HayYHO-TEXHHUYECKOTO Tporpecca,
chOpMHPOBAHHOCTh  OTHOIICHHWSI K  MaTeMaTHWKe Kak K  YacTH
0OIIEYEIIOBEYECKON KYJIbTYphl Yepe3 3HAKOMCTBO C HMCTOPHECH pa3BUTHS
MaTEMaTUKH, YBOJIFOIIUEH MAaTEMAaTHICCKUX UICH;

pa3BUTHE JIOTHYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
ANTOPUTMHUYECKOW  KYJIBTYPBI, KPUTHYHOCTH MBIIUJICHUS HAa  ypPOBHE,
HEeoOXoauMoOM  JiJisi  Oyaymied mpodecCUOHATbHOW — ACSATEIBbHOCTH, IS
NIPOJOJIKEHUST 00pa30BaHUS U CaMOOOPa30BaAHMS;

OBJIaJICHUEC MATEMAaTHYECKMMH 3HAHUSIMH W yMCHHUSAMH, HEOOXOJWMBIMU B
MIOBCCTHCBHOW JKM3HHU, [II1 OCBOCHHS CMEXKHBIX €CTECTBECHHO-HAy4YHBIX
JUCIUIUIMH W JIUCHMIUIMH TMPOQPECCHOHANBHOTO IHMKIA, JUIA TOJTY4YCHUS
oOpa3oBaHusg B 001acTsAX, HE TPeOYHOIUX yriayOJéHHOW MaTeMaTUYeCKON
MOJIFCOTOBKH;

TOTOBHOCThH M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHKCJIE CaMOOOpPa30BaHUIO,
Ha TPOTSHKEHUU BCEHM J>KM3HU; CO3HATEIhbHOE OTHOIICHHE K HENPEpPHIBHOMY
00pa30BaHUI0 KaK yCIOBHUIO YCIEUTHOW mpodeccroHaabHOM U 00IIeCTBEHHON
NesITeTbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTB K CAaMOCTOSTEIIBHOM TBOPUYECKON U OTBETCTBEHHOM
NeSITebHOCTH;

TOTOBHOCTh K KOJUIEKTHBHON paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMHU B
o0pa3oBaTeIbHOM, OOIIECTBEHHO TIOJIE3HOH, Y4YeOHO-MCCIIeT0BATEIbCKOM,
IPOEKTHON U APYTUX BUJIAX JCSITEIbHOCTH;

OTHOIICHHE K MPO(ECCHOHATHEHON JAEATENHPHOCTA KaK BOBMOXHOCTH y4acTHs B
PEIICHUH JIMYHBIX, OOMIECTBEHHBIX, TOCYJAapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npooeM.

MeTtanpeaMeTHbIX

YMEHUE CaMOCTOSITEIbHO OMNPEAENATh LENH JEATEIbHOCTH M COCTaBIATH
IJIaHBbl JIESITEIbHOCTH; CaMOCTOSITEJIbHO OCYILIECTBIISITh, KOHTPOJIHUPOBATH M
KOPPEKTUPOBATh JEATEIbHOCTD; UCMOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHI ISt
JOCTH>KEHUSI TIOCTaBJIEHHBIX IIeJIeM W pealn3alid IUIAaHOB JESTEIbHOCTH;
BBIOMPATH YCTICIIHBIE CTPATETUU B PA3IUYHBIX CHTYAIUAX;

yMEHUE TMPOAYKTUBHO OOHIATbCS M B3aUMOJCICTBOBATH B  MPOIECCE
COBMECTHOM JEATENbHOCTU, YYHUTHIBATh MO3UIMU JAPYTUX YYaCTHUKOB
NeATeNbHOCTH, (P PEKTUBHO pa3peniaTh KOHPIUKTHI;

BJIAJICHUE HaBBIKAMHU [I03HABAaTENbHOW, Yy4€OHO-MCCIIEIOBATENLCKON U
MIPOCKTHON AESATEIbHOCTH, HABBIKAMU pa3pelieHus: mpo0JsieM; CioCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IOUCKY METOJOB PEHICHUS MPaKTHUECKUX

3aJga4, IPUMCHCHHUIO PA3JIMYHBIX MCTOA0B ITO3HAHUA,
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TOTOBHOCTh W  CIIOCOOHOCTh K  CaMOCTOATENbHON  MH(OpPMAMOHHO-
MO3HABATEIIbHON JICSITENIbHOCTH, BKJIOYas YMEHUE OpPUEHTUPOBATHCS B
pa3IUYHBIX ~ HMCTOYHUKAX  MHPOPMALMM, KPUTUYECKHM  OLIEHUBATh H
MHTEPIPETUPOBATH NHPOPMALIMIO, TOTYYaEMYIO U3 PA3IMYHBIX HUCTOYHHUKOB;
BJIa/ICHUE A3BIKOBBIMHM CPEACTBAMU: YMEHHE SICHO, JJOTUYHO M TOYHO H3JIaraTh
CBOIO TOUKY 3pEHUs, UCIIOJIb30BATh aJ€KBATHBIE S3bIKOBBIE CPE/ICTBA;
BJIaJICHME  HABbIKAMU  [IO3HABATEIbHOW  pEQIEKCUU  KaK  OCO3HAHUs
COBEpIIAEMbIX ACHCTBUH M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAaHM, TPAaHMI] CBOETO 3HAHUS W HE3HAHMS, HOBBIX MO3HABATEIbHBIX
3a/1a4y ¥ CPEJICTB JUIsl UX JOCTUKECHUS;

LEJICYCTPEMIIEHHOCTh B TOMCKAX U MPUHATUM PEIICHU, COOOPa3UTEbHOCTh U
UHTYULIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTH
BOCIPUHHUMATh KPacoTy U TapMOHHIO MUPA;

IIpeamerHbIX

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O MaTeMaTHKe KaK 4YacTH MHUPOBOU
KyJbTypbl U MECT€ MaTeMaTUKH B COBPEMEHHOW IMBWJIM3AIMH, CIOCo0ax
ONUCAHMS SABJICHUN PEAIbHOIO MUPA HA MAaTEMAaTHYECKOM SI3BIKE;
c(hOpMUPOBAHHOCTh TIPEACTABICHUM O MaTEMaTUYECKUX TOHATHSAX Kak
BAKHEHIIINX MATEMATHYECKUX MOJENSAX, MO3BOJISIONINX OMKUCHIBATh U U3y4YaTh
pa3HbIe MPOLECCH U SIBJICHUS; MOHUMAHUE BO3MOXXHOCTH aKCHOMAaTHYECKOTO
NOCTPOEHHUSI MAaTEMAaTUUYECKUX TEOPHUIA;

BJIAJCHUE METOJAMHU JOKa3aTeJbCTB WM AJITOPUTMOB PEUICHUSA, YMEHHE HUX
IPUMEHATH, IPOBOJUTH TOKA3aTEIbHBIE PACCYKICHHS B X0JI€ pELUICHUS 3a]aY;
BJIAJCHUE  CTAaHJAPTHBIMU  NpUEMAMU  PEIIEHUS  PALMOHAIBHBIX U
UPPALMOHANIBHBIX,  IOKa3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHU W  HEPABEHCTB, HX CHUCTEM; HCIOJb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX MPOTpaMM, B TOM YHCIE ISl MOWUCKA MYTH PEIICHUS U
WUTIOCTPAalMU PELIEHUS] YPAaBHEHUI U HEPABEHCTB;

c(hOpMHUPOBAHHOCTh MpEeACTaBICHUI 00 OCHOBHBIX HNOHATHUSIX
MaTeMaTH4YeCKOr0 aHajauM3a M MUX CBOMCTBax, BJIAJCHHE YMEHHUEM
XapaKTepru30BaTh MOBEJCHUE (PYHKITNI, UCIIOIB30BAHUE TMOTYYECHHBIX 3HAHUN
JUISL ONMCAHUS U aHAJIN3a PEAIIbHBIX 3aBUCUMOCTEM;

BJIAJICHUE OCHOBHBIMM TIOHATHSIMH O INIOCKMX M INPOCTPAHCTBEHHBIX
T€OMETPUYECKUX (UTYpaX, HUX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTH
YMEHHS Paclo3HaBaTh T€OMETpHUECKue (UTYPHI Ha YepTekax, MOJCISIX U B
peaTbHOM MHpE; MPUMEHEHNE W3YYEHHBIX CBOWCTB F€OMETPUYECKUX (DUTYp U
dbopMyn s pemieHus TEOMETPUYECKMX 3a/lad W 3a4ad C MPAKTHYECKUM
COAEPKAHUEM;

c(hOpMUPOBAHHOCTh MPEACTABICHUN O MPOLECCaX U SIBICHUAX, HMEIOIIUX
BEPOSATHOCTHBIA XapakKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM
MHPE, OCHOBHBIX MOHATHSAX 3JIEMEHTAPHON TEOPHUH BEPOSITHOCTEW; YMEHUU
HaxoOJIUTh U OIEHHWBATh BEPOSTHOCTU HACTYIUICHHS COOBITHI B MPOCTEHIIUX
MPAKTUYECKNX CUTYalMAX U OCHOBHBIE XapaKTEPUCTUKU CIIyYaWHBIX BEJIUYNH;



— BJIAJICHUC HAaBbIKaAMHW HUCIIOJIB30BAHUS I'OTOBBIX KOMIIBIOTCPHBIX IMPOTpaMM IIPHU
PECLICHUN 3a1a4.

Vyebnas nucuurmHa OYJ[.04/y Marematuka crocoOCTByeT (pOpMHUPOBAHUIO
CIICAYIOIINX OOIINX KOMIeTeHIMIi:

Kon HaunMeHnoBaHue pe3yJjibTaTa 00y4eHus:

OK 1. BoiOupate cnocoObl  pemieHuss  3amad4  Mpo(ecCHOHAIbHON  AEATEIbHOCTH,
MPUMEHHUTENBHO K Pa3IMYHbIM KOHTEKCTaM

OK.2 OcyuiecTBiATh MOUCK, aHAJIU3 U MHTEPIPETAlMI0 UHPOPMAIMH, HEOOXOUMON Jis
BBITOJIHEHUS 33/1a4 TPO(ECCUOHAIBHOMN 1A TEIbHOCTH

OK.3 [InanupoBaTh U peann3oBbIBaTh COOCTBEHHOE NMPO(PECCHOHAIBHOE U JMYHOCTHOE
pa3BUTHE

OK 4. PaGortath B KOJIEKTHBE U KOMaH e, 3PPEKTUBHO B3aUMOJIEHCTBOBATh C KOJIJIETaMH,

PYKOBOJCTBOM, KJIMEHTAMHU

OK.5 OcymecTBIATh YCTHYHO M IMCBMEHHYK) KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM
A3bIKE ¢ YYETOM OCOOEHHOCTEN COLMAIbHOTO U KyJIbTYPHOTO KOHTEKCTa

OK 6. [TposBAsATH rpak JaHCKO-NATPUOTHYECKYIO MO3UIINIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HAa OCHOBE TPATUIIMOHHBIX OOIIEUEIOBEYECKUX IIEHHOCTEH, MPUMEHSTh
CTaHJIapPThl aHTUKOPPYIIIMOHHOTO TIOBECHUS

OK 7. ConelicTBOBaTh  COXPAHEHHIO  OKPYXAIoIIed  Cpelbl, PecypcocOepereHuIo,
3¢ deKTUBHO AeMCTBOBATH B UYPE3BBIYAMHBIX CUTYALIUAX

OK.8 Hcnonws3oBath cpenactBa (GU3MYECKON KYJIBTYPHI JUISI COXpPaHEHUS W YKPETUICHHS
3I0pOBbsl B Ipoliecce MNPOPEecCUOHAIBHON JESITeNTbHOCTH U MOAJEpKaHUS
HE00X0IMMOTO YPOBHSA (pU3MUECKOM MOArOTOBIEHHOCTH

OK.9 Hcnons3oBath HHGOPMAIIMOHHBIE TEXHOJIOTHH B TPOPECCHOHAITBHON JIEATEIHHOCTH

OK.10 [Tonp3oBaThcsi mpodecCHOHATLHONW JTOKYMEHTAIlMEll Ha TOCYIapCTBEHHOM |
MHOCTPaHHOM SI3BbIKaX

OK.11 Hcnonb3oBath  3HaHMS 1O  (PUHAHCOBOM  T'PaMOTHOCTH,  IUIAHUPOBATH

MpEeANPUHUMATENBCKYIO IeATeIbHOCTD B MpodeccnoHanbHoi chepe




B pesyabraTe udyueHnusi yueOHoro npeaMmera «MaremMaTuka» Ha ypOBHe CpeJAHero od1ero o0pa3oBaHus:

Pa3pen

BbInycKHUK HAYYUTCS

BI)Il'[yCKHI/IK MOJIYYIUT BO3MOKHOCTb HAYYUTLCH

Ilesn ocBOeHUs MpeaMeTa

Jis  ucrosib3oBaHUsT B MOBCEJHEBHOW JKHU3HH U
obecreueHnsi BO3MOXHOCTH YCIIEITHOTO MPOJOJIKEHUS
00pa3oBaHusl 1O CIEIUATBLHOCTSM, HE CBSI3aHHBIM C
MPUKJIAAHBIM UCIOIb30BAHUEM MAaTEMATHKH

ﬂ]lﬂ paseumust MblUlsleHUs, UCNOJIb306AHUA 6 NOBCEOHEBHO
HCU3HU u obecneuenus BO3MOINCHOCMIU ycnewuHozo
l’ZpO@OJlDfC@HZ/Iﬂ o6pa306auuﬂ no cneyuarbHocmAm, He
CBA3AHHbIM C I’lpuKJZCl()HblM UCnojlb3068aHueMm mamemamuxKu

DJieMeHTa TEOPUU MHOKECTB U
MATEMATHYECKOM JIOTUKH

OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSMU:
KOHEYHOE€  MHOXKECTBO,  JJIEMEHT  MHOJKECTBa,
MOJAMHOXXECTBO,  IepeceyeHue U  OObeIUHEHHE
MHOY>XECTB, YHCJIOBBIE MHOXECTBAa Ha KOOPJAMHATHOMN
MpsIMOM, OTPE30K, HHTEPBAII;

— ormepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMHU:
YTBEpKJICHHE,  OTPULAHUE  YTBEP)KICHUS,
VCTUHHBIE U JIOXKHBIE YTBEP)KJEHUS, IPUYNHA,
CIIeICTBHE, YJaCTHEIN ciyvau oOmrero
YTBEPKJICHHUSI, KOHTPIIPUMED;

— HaxoJWUThb NEepeceyeHHe U OO0beTUHEHHE IBYX
MHO’KECTB, IPEJICTaBICHHbIX TIpaduueckd Ha
YUCIIOBOM MPSMO;

— CTPOUTHh HA YHUCIOBOM MPSAMOM IOJMHOXKECTBO
YHUCJIOBOTO MHOYECTBA, 3a/laHHOE
IPOCTENIIMMH YCIIOBUSIMU;

— paclio3HaBaTh JIOKHBIE YTBEPKICHHUS, OIIMOKU
B pacCyXJIEHUsSX, B TOM YHCIE C
HCII0JIb30BAHUEM KOHTPIIPUMEPOB.

B noeceonesnoti scuznu u npu usyuenuu opyaux
npeomemos:

— HCIOJb30BaTh YMCJIOBBIE MHOXKECTBA HA
KOOPJAMHATHOW MIPSIMOM /17151 OTIMCaHUs
peaIbHBIX MPOLIECCOB U SIBJICHUIA;

— MPOBOJUTH JIOTUUECKHE PACCYKICHUS B

- Onepupoeamb NOHAMUAMU. KOHEYHOoE MHOMICeECmaeo,
AleMEeRm MHoaIHcecned, I’lOOMHODfCQCI’I’lGO, nepecevyeHue u
obveduHnenue MHOoMHCecne, 4Yucioevle MHOHcCecmea HA

KOOPOUHAMHOL npAMOl, Ompe3oK, unmepeazl,
NONYUHMEPBAIl, NPOMENCYMOK C BbIKOIOMOU MOUYKOU,
epaguueckoe npeocmasieHue MHOXCECmE Ha

KOOPOUHAMHOU NJIOCKOCMU;

— Onepuposame nowsmusmu: ymeepoicoenue, Ompuyanue
VMEEpAHCcOeHUs,, UCMUHHbIE U JIOJNCHbIE YMBEPAHCOCHUS,
npuuuHa, — creocmeue,  YACMHBLU  CIy4al  odueco
ymeepoicoenus, KOHmpnpumep,

— Ilpogepsimb npuHAOIEHCHOCMb INEMEHMA MHONCECTBY,

— Haxooumv nepeceuenue u obwvedunenue MHodCECMS, 6
MOM Yuclie NPeoCmAasieHHbIX 2paAhuyecKu HaA 4YUCI08Ol
NPSAMOU U HA KOOPOUHAMHOU NIOCKOCHU,

— Ilposooums  OokazamenvbHble  paccyxicoenus  O0us
000CHOBAHUSL UCIIUHHOCIU YIMEEPIHCOCHUIL.

B nosceonesnou oicuzsnu U npu  uzyveHuu  Opyeux
npeomemos:

—  HUcnonvzosame YUCI08bLE MHOJICECMEA Ha
KOOPOUHAMHOU NPAMOUL U HA KOOPOUHAMHOU NJIOCKOCTU
0J151 ONUCAHUSL PEANbHBIX NPOYECCO8 U ABTICHULL

— IIposooums doxkazamenvhvie paccyHcOeHus: 8 CUMyayusx
NOBCEOHEBHOU JICU3HU, NPU peuleHuu 3a0ay u3 Opyeux
npeomemos
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CUTyalluiIX HOBCCHHCBHOﬁ KU3HHU

Yucaan BBIPAKCHUSA

OnepupoBaTh Ha 6a30BOM YPOBHE TIOHATHUSIMU: TENIOE
YHUCIIO, JEIMMOCTh 4YHCeN, OOBIKHOBEHHas JapoOb,
JeCATUYHAS Ipo0b, panMoHaIbHOE YHCIIO,
NpUOJVMIKEHHOE 3HAY€HHME 4HCIa, 4YacTh, JOJI,
OTHOIIIEHUE, TIPOLICHT, MOBBIIICHUE U MMOHWKEHUE Ha
3a/IaHHO€ YHUCJIO MPOIICHTOB, MACIITa0;

— omepupoBaTh Ha 6A30BOM YpOBHE MOHSTHUSIMU:

aorapudm YHCIIA, TPUTOHOMETPUUIECKAS
OKpPY)KHOCTb, TpajlycHasi Mepa yrja, BEJIUYuHA
yria, 3aJJaHHOTO TOYKOU Ha

TPUTOHOMETPHYECKOH OKPYKHOCTH, CHHYC,
KOCHHYC, TAaHI€HC W KOTAHIEHC VIJIOB,
MMEIOIUX MMPOU3BOJILHYIO BEIMINHY;

— BBINOJHATH apUPMETHUSCKUE JICHCTBUSA C
HENBIMH U PAaIHOHATEHBIMU YU CIIAMHU;

— BBINIOJHATH ~ HECIIOKHBIE  TIpeoOpa3oBaHUs
YHCIIOBBIX BBIPAKEHUH, COJCPKANIUX CTCICHH
gucen, JmOO KOPHHU W3  4YHCEN, J0Oo
J0rapupMbl YHCEIT;

— CpaBHHMBATh pPAlMOHAIBHBIC YHCIA MEXIY
co0oi;

— OICHHWBAaTh W CPABHHUBATH C PAIMOHAIBHBIMU
YHCIaMH 3HAYCHHUs IEJIbIX CTEIEHEH Yucedn,
KOpDHEH HaTypaJlbHOW CTENCHH W3 YHCE,
JOrapu(pMOB YHCEN B IPOCTHIX CIIydasix;

— u300pakaTh TOYKAMH HA YUCIOBOW MPSIMOMN
eNbIe ¥ pallioOHaIbHbIC YHCTIa;

— wu300pakaTb TOYKAMU Ha YHUCIOBOM MpsIMOM
HeNnble CTENEeHH YHCeN, KOPHU HaTypajibHOU
CTEMeHH W3 4YHCeN, JorapuMbl dYHcen B
MPOCTBIX CIy4asx;

— BBIMONHATH  HECIOXKHBIE  TPeoOpazoBaHUs
HEeNbIX U APOOHO-pallMOHANBHBIX OYKBEHHBIX

Ce0600H0  onepuposamv — NOHAMUAMU.  Yeloe  HUCIO,
denumocms  uucen, OObIKHOBeHHAsE Opodb,  OecamuyHas
0pobb, pPAyUOHANbHOE YUCIO, NPUOIUINCEHHOe 3HAYeHUe
yucia, yacme, 00Jis, OMHOUIEHUe, NPOYEeHM, NOBblueHUe U
NOHUdICEHUE HA 3A0AHHOE YUCILO NPOYEHMO8, Macumad,

—  npugooums  npumepvl  uucel €  3A0AHHLIMU
CBOLCMBAMU OCTUMOCTU,

— onepuposamv  NOHAMUAMU:  Jlo2Apupm  uYucia,
MPUSOHOMEMPULECKASL OKPYICHOCMb, PAOUAHHAS U
2paodycHas mepa yena, GeiuyuHa yeid, 3a0aHHO20
MOYKOU HA MPUSOHOMEMPUUECKOU OKPYICHOCMU,
CUHYC, KOCUHYC, MAHCEHC U KOMAHZEHC Velos,
UMEIOWUX NPOU3BOTIbHYIO BEIUYUHY, YUCIA € U T,

—  GbINOIHAMb apu@memuyeckue Oelcmeus, couyemas
YCMHble U NUCbMEHHble — NPUéMbl, NPUMEHSISE Npu
HeoOX00UMOCIU BLIYUCIUMENbHBLE YCIPOUCBA,

—  HAX00UmMb 3HAYEHUs. KOPHA HAMYPATbHOU CHeneHu,
cmeneHu ¢  DPAYUOHANLHBIM nokasameinem,
noeapughma,  ucnonv3ys  npu  Heobxooumocmu
BLIUUCIUMETIbHBLE YCIMPOUCEA,

— NOb308AMbCS  OYEHKOU U NPUKUOKOU — npu
NPAKMUYecKux pacuémax,

—  NMpoBOOUMb NO U36ECMHBIM (POPMYIAM U NPABULAM
npeobpazoeanust OYKBEHHbIX BbIPAICEHUI,
BKIIOUAIOWUX — CIeENneHlU, KOpHU, J102apu@msl U
mpucoHomMempuieckue yHKyuu,

—  HAXO0UmMv  3HAYEHUs  YUCIO08bIX U  OYKGEHHBIX
sblpasicerull, ocyujecmerisis HeobxX0ouMble
HOOCMAHOBKU U NPeodpazo08anus,

— uzobpadcamv  CXeMamuyecku — y2ol,  6elUdUHA
KOMOPO20 8bIpadicena 8 2padycax uiu paouanax,

—  UCNONb3068aMb  NpU  peweHuu 3a0ad  madauuHbie
3HAYEHUU MPULOHOMEMPUYECKUX (DYHKYULL Y208,
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BBIPAKCHUI;

— BBIpaXaTh B MNPOCTEHIIMX  CIOy4asX W3
paBeHCTBA OJIHY MIEPEMEHHYIO Yepe3 APYyrue;

— BBIUHCIATH B TMPOCTBIX CIy4asX 3HAYCHUS
YUCIIOBBIX W OYKBEHHBIX  BBIPKCHUM,
OCYILECTBIISII HEOOXOIUMBIE IOJCTAHOBKHA H
npeoOpa3oBaHus;

— m300pakaTh CXEMAaTHYECKH Yroj, BEIWYHHA
KOTOPOTO BBIpayKEHA B TPAIycax;

— OlICHMBATh 3HAKM CHHYCa, KOCHHYCA, TAHT'CHCA,
KOTaHT'€HCA KOHKPETHBIX YTIIOB.

B noeceonegnoti wcuzHu u npu usydenuu Opyaux
VUEOHBIX NPEOMEMO8:

— BBITNOJHATH BBIYMCIICHHS TIPU PENICHUH 3a7ad

MPAKTUYECKOTO XapaKTepa,

— BBINOJHATH  MpPaKTUYECKHE  pacdy€rhl ¢
HCII0JIb30BAHUEM npu HE00X0IMMOCTH
CIPAaBOYHBIX MAaTEPHUAJIOB U BBIYMCIUTEIBHBIX
YCTPOMCTB;

— COOTHOCUTH peaibHbIe BEJIMYHHBI,
XapaKTePUCTUKH  OOBEKTOB  OKPYXKAIOIIEro
MUpa C HMX KOHKPETHBIMH  YHCIOBBIMU
3HAUCHUSIMU;

— UCHOJIb30BaTh METO/IbI OKpYTJICHHUS,

OpuOIIKEHUS W TPUKUAKA TPU  pEIIeHUU
MPAKTHYECKUX 33/1a4 MOBCETHEBHOM JKU3HH

BbINOIHAMb NEPesoo GeIUUUHbL Veld U3 PAOUAHHOU
Mepbl 8 2padycHyio u 00pamHo.

B nosceonesnou ocusnu u npu uzyuenuu Opyeux yueOHulX
npeomemos:

BLINONHAMYL OCUCMEUS. C YUCTOBLIMU OAHHBIMU NPU
peuweHuu 3a0a4 npaKmu4eckoeo xapaxkmepa u 3a0ay
U3 pasiuuHblx obnacmel 3HAHUL, UCHOAL3YS NpU

Heobxooumocmu Cnpaeo4Hble mamepudailobl u
evblyuciaumeslbHvle yCl’l’tpOIZCI’I’lBCZ,'
oyeHuesams, CpasHueamsb U UCNOIbL306ANTL NpU

peulenuu npaKkmudeckux 3a0ay 4Yuciosvle 3HAYEeHUs.
DeanvbHblX  8eNUYUH, KOHKpemHbvle  4YUCTO8ble
Xapaxkmepucmuky 00beKmos8 OKpyHcarouie2o mupa

YpaBHeHus 1 HEPABEHCTBA

— Pemarp IuHEHHbIC ypaBHEHHSI ¥ HEPABCHCTBA,
KBaJIpaTHbIC YPaBHEHUS;

— Pemarp norapudmuueckue ypaBHEHHs BHJIA
log a (bx + ¢) = d u npocreiimne HepaBeHCTBA
Buga logax <d;

— Pemarp mnoka3zareibHbIC ypaBHCHHUS, BHJA a
bx+c = d (rme d MOXHO TpencTaBUTH B BHUJE
CTENIEHH C OCHOBaHWEM a) W TpocTeimue

Pewwamv  payuonanvuvle,  noxazamenvHvie U
Joeapugpmuieckue  ypagHeHusi U  HepaBeHCmed,
npocmeuuiue UppayuoOHalbHvle u

MPUSOHOMEMPUYECKUE YPABHEHUS, HEPABEHCNBA U UX
cucmemoi;

UCNONb308aMb  MemoObl  pPeuleHus  YPAGHEeHUIL:
npugedeHue K 8Udy «NpouzgedeHue pagHo HYI0» Uil
«4ACHOE PABHO HYTIO», 3AMEHA NEPEMEHHBIX,
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HepaBeHCTBa BuAa a X < d (rme d MOXHO
NpEJCTaBUTh B BHUJE CTCICHU C OCHOBaHUECM

a);.

— IPUBOJUTH HECKOJIBKO IPUMEPOB KOpPHEU
IPOCTEHILEro TPUTOHOMETPUUECKOTO
ypaBHEHUsS BHUIA: SINX = a, COSX = a, tgx = a,
ctgx = a, roe a — TaOJIUYHOE 3HAYCHUE
COOTBETCTBYIOIIECH TPUTOHOMETPUYECKOMN
(GyHKIMH.

B moBcenHeBHON JKHM3HM W NpPU M3YYEHHUH JAPYTHX
MIPEAMETOB:
— COCTaBIISITb W pellaTh YPABHEHUS U CHUCTEMBI
YpaBHEHUN  TpU  PEUIEHUH  HECJOKHBIX
MIPAaKTHUYECKUX 3a/1a4

UCNONIL308AMb  MemoO uHmepealos ons peuLeHuUs

HepaseHcma,

UCNOIb306aMb epaghuneckutl Memoo ons
NPUOTUNCEHHO20 peuleHUsl YPAGHEHU U HePABEeHCNS,
usobpasxicamo Ha MPULOHOMEMPULECKOT

OKDYHCHOCIMU MHONCECME0 PeuweHUull npocmeuuux
MPULOHOMEMPUYECKUX VPABHEHUU U HEPABEeHCME;
BbINONHAMb OMOOP KOPHEU YPABHEHULl UIU peuleHUll
HEepagencme 8 COOmeemcmeuy ¢ OONOIHUMENbHbIMU
VCIOBUAMU U O2PAHUYEHUSIMU.

B nosceonesnou dscusHu u  npu uzyueHuu Opyeux y4yeOHvlx
npeomemos:

cocmaenisames U - peulams  YPAGHEHUs,  CUCTEMbl
VPABHeHUll U HEePABeHCMEAd Npu peuleHuu 3a0ay
Opyeux yueOHbvlX npeomemos;

UCNONb308aMb  VPABHEHUs. U  HepaseHcmea  OJisl
nocmpoenus U UCCIe008aHUs  NPOCMeuuux
MAmMemMamuyecKux mMooenel peaibHblX CUmyayutl uiy
NPUKIAOHBIX 3a0ay,

yMemb  UHMepPnpemuposams — NOIVYEHHbI  Npu
PeweHUU YPAGHEHUs, HEePABEHCMEA UIU CUCTEMbl
pe3yibmam, OYeHusamv e20  Npagoonododue 6
KOHmMeKCcme 3a0aHHOU  PeanbHOl  CUmyayuu  uiu
NPUKIAOHOU 3A0a4u

DyHKUUH

— OmnepupoBark Ha 6a30BOM YpOBHE MOHSITUSAMHU:
3aBUCHMOCTh BEJIMYMH, (YHKLHUS, apryMEHT H
3HauYeHHe (QYHKIMH, O0JacTh ONpENesiCHUS MU
MHOXECTBO 3HaueHUH  QyHKIMM, Trpaduk
3aBHUCUMOCTH, Tpapuk  (yHKUMH, HYIH
(GYHKIIUM, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
BO3pAaCTaHME Ha YHUCIOBOM  IPOMEXYTKE,
yObIBaHWE  HAa  YHMCJIOBOM  IIPOMEXYTKE,
HauOoJiblllee UM HauMEHbIee  3HAuYEHHUE
(GYHKIIMM  Ha  YHCIIOBOM  TPOMEXKYTKE,

Onepupoeams NOHAMUAMU: 3ABUCUMOCTb  BEIUYUH,
@dyHKYUsA, apeymeHm u 3HayeHue QYHKyuu, obaacmo
onpedeneHusi U MHONCECMBO 3HAYEHUU (PYHKYUU,
epagux  3agucumocmu, 2epagux  QyHKyuu, HyaU
@yHukyuu, NPOMENCYMKU 3HAKONOCMOSIHCMEA,
603pACmanue Ha YUCTOBOM NPOMENCYMKe, YObleaHue
Ha  YUCIO8OM  NpPOMEdCYmKe,  Hauboavuiee U
HauMeHvbuiee 3HAYeHue QYHKYUU HA  4YUCI080M
npomedicymKe, nepuooudeckas QyHkyus, nepuoo,
uémHas U Heuémuas yHKYuU;
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nepuoauveckast GyHKIUS, EPHOL;

— omnepupoBaTh Ha 0a30BOM ypOBHE MOHATHIMU:
npsMass W oOpaTHas MPOTOPLUOHATIBHOCTD
JUHENHasl, KBaJpaTuyHasi, jJjorapudmMuyeckas u

noKazareabHas GbyHKIUH,
TPUTOHOMETPHUYECKHE (DYHKIINU;

— pacro3HaBaTh rpaduKu 3JIEMEHTaPHbBIX
(GyHKLIMIA: IPSIMOU " oOpaTHOM
MPONOPIUOHAIIBHOCTH, JINHEHOM,
KBaIpaTUYHOM, JorapudMuyeckoit U
IIOKa3aTEIbHOU (byHKUINH,
TPUTOHOMETPUUECKUX (PYHKIIMIA;

— COOTHOCUTH rpaduxu AJIEMEHTaPHBIX
byHKIMIA: pSIMOU u oOpaTHOM
MPONIOPITUOHAIBHOCTH, JINHEHO,
KBaJpaTUIHOM, Jorapu(MHUIECKOM u
MOKa3aTeIbHOU (byHKIUH,

TPUTOHOMETPUYECKUX (PYHKIHI ¢ popMyaMu,
KOTOPBIMH OHH 33]1aHBbI;

— HAaxOHTh 10 rpaduKy NPUOTKEHHO 3HAYCHUS
(GYHKIUH B 3aIaHHBIX TOYKaX;

— ompenensath mo GpyHKIuH (HyJId, TPOMEKYTKH
3HAKOTOCTOSIHCTBA, MIPOMEKYTKH
MOHOTOHHOCTH, HAaWOOJbIINE W HAUMCHBIIUC
3HAYCHHMS U T.I1.);

—  CTpPOUTh ACKH3 rpaduka byHKIMH,
YIIOBJICTBOPSIIONICH TPUBEACHHOMY Habopy
ycrmoBui  (MIPOMEXYTKHM  BO3pacTaHus  /

yObIBaHUs, 3HaueHUEe (YHKIMU B 3aJaHHOM
TOYKE, TOYKH IKCTPEMYMOB H T.J.).
B moBcenHeBHOW XHM3HM M TNpPH HM3YYEHUH IPYrHX
MIPEIMETOB:
— OIpenensaTh Mo rpaduKamM CBOKWCTBA peabHBIX
IPOIIECCOB U 3aBUCUMOCTEH (HauOoJbIINE H

Onepupoéamv NOHAMUAMU: NpaAMAs U 0Opamuas

NPONOPYUOHATLHOCMY,  TUHEUHAs, K8AOpAMU4Has,
Jozapumuteckas U NOKA3AMENbHASL  YHKYUU,
mpu2oHoMempuyecKue QyHKyuu;

onpedenamev  3Hauenue @OYHKYUU NO  3HAYEHUIO

apeymeHma npu  paziudHblX  Cnoco6ax 3a0aHusl
dyHryuu;

cmpoums epaguKu U3y4eHHbIX QYHKYULL;

OnUCHLIBAMb NO 2PAPUKY U 8 NPOCMEUWUX CIYUAAX NO
Gopmyne nosedenue u ceoticmea YyHKyuil, HAXOOUMb
no epaguxy @yHkyuu Hauborvwiue U HauMeHbuiUe
3Hauenus,;

cmpoumo 9CKU3 epaghuxa ¢dyuryuu,
yooeiemeopsouel npuseoéHHOMY HAOOPY YCI08Ul
(npomedicymku  603pacmanus/yovl8anus, 3HaueHue
@dyHKYUU 6 3a0aHHOL MOYKe, MOUKU IKCMPEMYMO8,
ACUMNMOMbL, HYIU QYHKYUU U m.0.);

pewiamsv  YpaeHeHus,  Npocmeliuiue - CUCNEeMbl
VPAGHeHUll, UCNOAb3YS CBOUCMBA (QYHKYUL U UX
epaghuxos.

B nosceonesnoti sicusnu u npu uzyueHuu Opyeux yueOHuIX
npeomemos:

onpedensimb NnO epagukam u UCNOIb308AMb  OJIA
PeweHUst NPUKIAOHbIX 3a0ay CEOUCMEA PealbHbIX
npoyeccog u - 3asucumocmeil  (Hauborvuwiue U
HauMeHblue 3HAYeHUsl, NPOMENCYMKU 603PACHAHUSL
u yovisaHus @dyHxyuu, NPOMENCYMKU
3HAKONOCMOSIHCMBA, ACUMIMONbL, NEPUOO U M.N.),

UHmMepnpemuposams — C80UCMEa 6  KOHMmMeKcme
KOHKPEmMHOU NpaKmu4eckou cumyayuu;
onpeodenamo no epaguxam npocmeuuiue

Xapakmepucmuku nepuooudeckux npoyeccos 8
Ouonoeuy, KOHOMUKe, MY3blKe, paAouUoces3u u op.
(amnaumyoa, nepuoo u m.n.)
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HaVMEHBIIINE 3HA4YCHMUS, IIPOMEKYTKHU
BO3pacTaHUs U  YOBIBaHUS, MPOMEKYTKH
3HAKOIOCTOSIHCTBA U T.I1.);

— HHTEpPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOM ITPAKTUYECKOW CUTYALIUH

JJIeMeHThI
aHaJIN3a

MaTEeMaTHICCKOTO0

— OnmnepupoBath Ha 6a30BOM yPOBHE MOHSATUSIMHU:
poN3BOIHAS (QYHKIIMH B TOUKE, KacaTebHAs K
rpaduky GyHKIUHU, TPOU3BOAHAS (DYHKIINH;

— OMNpeAensiTh 3HAYeHHE MPOU3BOJHON (DYHKIUU
B TOYKE M0 H300paKEHUIO KacaTeIbHOW K
rpaduky, IpoBEJEHHON B ATON TOUKE;

— pemaTh HECIOKHbIE 3a/ladyd Ha MpPUMEHEHUE
CBS3M MEX]ly IPOMEXYTKAMU MOHOTOHHOCTH U
TOYKaMH JKCTpeMyMa (QYHKIHMH, C OJIHOM
CTOPOHBI, U MPOMEKYTKaMH 3HAKOTIOCTOSIHCTBA
U HYJISIMH TIPOM3BOJHOM 3TOM (yHKIMH — C
JpYroii.

B nosceonegnoti owcuzHu u npu usyuenuu Opyaux
npeomemos

— TOJIB3YSCh rpadukamMu, CpaBHHUBATH CKOPOCTHU
BO3pacTaHus (pocTa, MOBBIIICHUS, YBEIUUYCHUS
U T.I.) WIA CKOPOCTH YObIBaHWS (I1aJeHUs,
CHID)KCHMSI, YMEHbILIEHUS W T.I.) BEJIUYMH B
pealbHBIX Ipoleccax;

— COOTHOCUTH TpaUKu pealbHBIX IMPOLIECCOB U

3aBHCHUMOCTEN c ux OIMCaHUSMH,
BKJIIOYAIOLUIUMH ~ XapaKTEPUCTUKU  CKOPOCTH
u3MeHeHuss  (OBICTPBIM ~ pocT,  IUIaBHOE

IMOHMXXCHUC U T.l'[.);

— HCIIOJIb30BaThb Fpa(l)I/IKI/I pCaJIbHBIX MPOLIECCOB
AT pCHICHHA HECIIOKHBIX MPHUKIIAAHBIX 3a1a4,
B TOM YHCJIC OIIpCHLIAAd 110 rpa(bmcy CKOpPOCTH
X0Ja mponecca

—  Onepuposamv nousmuamu: npPouU3800HAs HYHKYUU &
mouke,  KacameuvbHas K  2epaguxy  @ymkyuu,
npou3800HAsl (DYHKYUU,

—  BBIYUCTAMb NPOU3BOOHYIO OOHOUNEHA, MHO2O0YIEHd,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL (DYHKYULL,

—  BBIYUCTAMb NPOU3BOOHBIE INEMEHMAPHBIX QYHKYUL U
UX KOMOUHAYUIL, UCNOTIb3YS CNPABOYHbIE MAEPUATbL,

— uccredosamsv 6 NpoCMeuwux Ccayuasx @QyHKyuu Ha
MOHOMOHHOCHIY, Haxooums  Hauboivwue U
HauMmeHblue 3Ha4eHus QYHKYul, Cmpoums epaguxu
MHO20YNIEHO8 U NPOCMENUUx  PayuOHAIbHbIX
@yHryuil c UCNONb308AHUEM annapama
MAmemMamuyeckoeo aHanu3d.

B nosceonesnoti sicusnu u npu uzyueHuu Opyeux yueOmvix
npeomemos:

—  pewamsv NPUKIaoHvle 3a0ayu u3 Ouoiocul, Qu3uKu,
XUMUU, IKOHOMUKU U OPYeUX npeomemos, Ce:A3aHHble
C  uccnedosamueM — XapakmepucmuK — peanibHblX

npoyeccos, HAXodHCcOeHuem HauboabUWUX u
HAUMEHbWUX 3HAYeHUll, CKOpOCmu U YCKOpEeHUs U

UHmepnpemupoeambsp NOJYy4YeHHble pe3yibmanibl
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CraTtucruka u Teopus
BEPOSITHOCTEI, JIOTHKA U
KOMOMHATOPHUKA

— OnmnepupoBath Ha 6230BOM ypOBHE OCHOBHBIMH

OIINCaTCJIbHBIMHAU XapaKTCpUCTUKaMU
YHCIIOBOTO Habopa: cpenHee apudmernyeckoe,
MenuMaHa,  HauOoJblllee W HaWMEHBIIIEE
3HAYCHUS,

— omepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHSIMU:
4acTOTa U BEPOSTHOCTh COOBITHSA, CITy4ailHBIHI
BbIOOpD, OMBITBI C  PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITHIIMU;

— BBIUUCIATH BEPOSITHOCTH COOBITMH Ha OCHOBE
MOJCYETA YHUCIIa UCXOIOB;

B nosceonegnoti owcuzHu u npu usyuenuu Opyaux
npeomemos:

— OIICHMBAaTh U CPAaBHMUBATh B IMPOCTBHIX CIIydasx
BEPOSITHOCTH COOBITHI B pealbHOM KU3HH;

— YUTaTh, CONOCTABIISAT, CpPaBHUBATB,
WHTEPOPETUPOBATH B  MPOCTBIX  CIydasx
peanbHbIE JaHHbIE, IMPEACTABICHHBIE B BUJC
TabnuIl, Tuarpamm, rpaduKoB

Hmemv  npeocmasnenue o OUCKpEMHbIX U
HeNnpepbleHbIX CYYAUHBIX geUYUUHAX u
pacnpeoeneHusix, O He3ABUCUMOCMU  CIYYAUHBIX
BENUYUH,

umems  npeocmaseienHue 0 MAMeMaAMuUyecKom
02HCUOAHUU U OUCHEPCUU CTIYHUAUHBIX 8ETUYUH,

umems npeocmasienue 0 HOPMATbHOM
pacnpeoeneHuu u npumepax HOPMANbHO
DPACnpeoeneHHbIX CIYHYAUHbIX 8ETUYUH,

NOHUMAmMb  CYymMb  3AKOHA  OOMbwux  yucen U

8b100POYHO20 MemMOOa U3MepPeHuUsi EPOSIMHOCMEN
umems npedcmasierue 00 YCl108HOU 8EPOAMHOCIU U
0 NONHOU 8EpOSIMHOCMU, NPUMEHAMb UX 8 PeuleHuU
3a0au;

umems npeocmasieHue O BAXHCHBIX YACHBIX 8UOAX
pacnpeoeneHull U NPUMEHAMb UX 8 peueHUuU 3a0ad;
umems npeocmasgienue O KOpperayuu Cryyaunblx
BEUYUH, O TUHEUHOU pecpecCul.

B noseceonesHotl srcuznu u npu usyueHuu opyux npeomemos.

BLIUUCIAMD UTU OYEHUBAMb BEPOSMHOCIU COOLIMULL
8 PeaibHOU HCUSHU,

8bLOUPaAMb NOOX00sUUe MeMOObl NPEOCMABNIEeHUS U
00pabomku OaHHBIX;

YMemb peulams HecClodCHble 3a0a4l Ha NpUMeHeHue
3aKOHA DONLUUX YUCEN 8 COYUOLOUU, CIPAXOBAHUL,
30pasooxpamnenuu,  obecneueHuu  Oe30nNACHOCMU
HaceleHUs 8 Ype38blualiHblX CUMYAYUSIX.

TexcToBBIC 327291

— Pemare HecnokHbIE TEKCTOBBIE 33/1a4M Pa3HbBIX
THIIOB;

— aHaNM3WpOBaTh  yCIOBUE  3aJauyd,  TpU
HEOOXOUMOCTH CTPOUTh I €€ pelleHus
MaTE€MaTUYECKYIO0 MO/IEINb;

— TIOHMMAaTh ¥ UCHOJB30BaTh IJISl PEIICHUS
3aaun UHQOpPMAIUIO, MPEACTABICHHYIO B BUJIE

Pewams 3a0auu paznvix munos, 6 mom uucie 3a0aiu
NOBbIUEHHOU MPYOHOCMU;

8b10UPaAMb ONMUMATLHBILL MEMOO peuleHus 3a0a4l,
PaAcCMampusas paziuyHsle Memoobl;

cmpoums Mooesib peulenus 3a0aiu, nPosoOUMs
00Ka3amenbHble PACCyHCOeHUsl,

pewiams 3a0a4u, mpedyouue nepedopa 8apuaHmos,
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TEKCTOBOM M CHUMBOJIBHOW 3aIlUCH, CXEM, npo6epKuU yCi06ull, 6b1OOPA ONMUMATLHOZO

TaOIuUI, AUarpaMm, rpa)uKkoB, PUCYHKOB; pe3yrbmama,

JIeiCTBOBATH IO aliTOPUTMY, COAEPIKAIIEMYCS B —  aHAMU3UPOBAMb U UHIMEPNPEMUPOBAMb Pe3yIbmanbl
YCJIOBHH 33/1a4H; 8 KOHmeKcme YCi08Us 3a0adu, 6bl10Upams peuleHus,
UCTIOJIb30BaTh JIOTUYECKUE PACCYXACHUS TpPU He npomugopedaujue KOHMeKcmy;

pelIeHNH 33]a4H; —  nepesooums npu peuleHul 3a0a4u UHGOPMayuro u3
pabotath ¢  W3OBITOYHBIMH  yCIIOBHUSIMH, 00HOU (hopMmbl 8 OpYeyI0, UCNONIL3YS NPU

BbIOMpass W3 Bced MH(OpManuM JaHHBIE, Heobxooumocmu cxemvl, mabauysl, 2paguxu,
HEOOXOIMMBIE /ISl PEIICHUS 3a/1a4H; ouazpammbl;

OCYLIECTBIISITh HECJIOKHBIN Hepeﬁop B nosceonesnou scusnu u npu usy4eruu dpyZle npe()Memoe.'
BO3MOXXHBIX pEIIEHUH, BBIOMpas U3 HUX —  pewams npakmuyeckue 3a0aiu u 3a0ayu u3 Opyaux
OTITUMAITBHOE 1o KPUTEPHSIM, npeomemos

c(hopMyTUPOBAaHHBIM B YCIOBHUU;

aHATM3UPOBATh " WHTEPIPETHPOBATH

MOJTydeHHBIE PEIICHUS] B KOHTEKCTE YCIOBHS

3ajauu, BBIOMpATh pelIeHus, HE

POTHBOpPEYAIE KOHTEKCTY;

pelaTh 3314 Ha PacyéT CTOMMOCTH TOKYIIOK,
yCIYT, TOE3/I0K U T.I1.;

peliaTh HECIOKHBIC 3a/Ia4yd, CBSI3aHHBIC C
JIOJICBBIM  y4acTUEM BO BIAJICHUHA (QUPMOH,
NpENPUITHEM, HEIBUKUMOCTBIO;

pemaTrh 3aJaud  Ha [POCThIE  MPOIEHTHI
(cucTteMbl  CKHMJIOK, = KOMHCCHMHM) W  Ha
BBIUMCIICHUE  CIIOKHBIX  MPOIEHTOB B
pa3IMYHBIX CXeMaX BKJIAJOB, KpPEIUTOB W
UTIOTEK;

pemath MpakTHYeCKHe 3a/aud, TpeOyrolue
UCIIOJIb30BAaHUSI OTPUIIATENBHBIX YHUCEN: Ha
oTpeieNieHne TeMIEepaTyphl, Ha OMpeleIeHHe
MOJIO’KEHUS Ha BPEMEHHOM ocH (710 Hamiel Spbl
U TOCJ€e), Ha JABIKCHUE JICHEXKHBIX CPEIICTB
(mpuxon/pacxon), Ha omnpenesaeHue
TJTyOUHBI/BBICOTHI U T.11.;
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— WCNOJB30BaTh  MOHSATHE  MacmTaba s
HAXOXKJICHUS PACCTOSHUN W JJIMH Ha KapTax,
IUTAHaX MECTHOCTH, IUIaHaX TOMEIICHUMH,
BBIKPOWKAX, MPU paboTe Ha KOMIIBIOTEPE U T.II.

B nosceonesnoii soicuznu u npu uzyuenuu opyeux
npeomemos:

— pemaTrh HECIOXHBIC MPAKTHICCKUE 3aadu,
BO3HUKAIOIINEC B CHTYallUsSX I[TOBCEIHCBHOU
KU3HH

I'eomerpus

— OmnepupoBars Ha 6a30BOM YpOBHE MOHATHIMU:
TOYKa, TpsMas, TUIOCKOCTh B MPOCTPAHCTBE,
MapajuielbHOCTh W MEPIeHAUKYISIPHOCTD
MPSIMBIX U INIOCKOCTEN;

— pacrio3HaBaTh OCHOBHBIE BUJIBI
MHOTOTPaHHUKOB (mpu3ma, nupamMuIa,
MPSIMOYTOJIBHBIN TTapajuieenumnes, Kyo);

— wn3o0paxaTh u3ydaeMble QUTYpPHI OT PYKH U C
IPUMEHEHUEM MIPOCTHIX YepTEKHBIX
UHCTPYMEHTOB;

— genaTh (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB TPOCTBIX OOBEMHBIX (GUTYpP: BHUJ
CBEpXy, COOKY, CHU3Y,

— u3BIEKaTh MHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYeCKUX (urypax, mIpeaCTaBICHHYIO
Ha YepTekax U PUCYHKaX;

— mnpumeHatb — teopemy  Iludaropa  npu
BBIUHUCIICHUH 3JEMEHTOB CTEPEOMETPUUYECKHUX
duryp;

— HaxoIMTh OOBEMBI U IUIOLIAJU MOBEPXHOCTEH
IPOCTEHUIIMX MHOTOTPAHHUKOB C IPUMEHEHUEM
bopmyu;

— pacro3HaBaThb OCHOBHBIE BUBI TEJ BpAIEHUS
(xoHyc, UIMHAp, chepa u map);

— HaxoIMTh OOBEMBI U IUIOLIAJU MOBEPXHOCTEH

Onepupoéamv ~ nowamuaMu:  mMoukd,  NpAMAs,
NIOCKOCMb 8 NPOCMPAHCMEe, NApalIelbHOCIb U
NepReHOUKYAAPHOCIb NPAMbBIX U NIOCKOCME,
NpUMeHAMb O/l peuleHUuss 3a0a4 2eomMempuyeckKue
Gaxkmol, eciu yciosus npuMeHenus 3a0anvl 8 SAGHOI
dopme;

pewams 3a0auu HA HAXONHCOeHUe 2e0MempudecKux
BEUUUH NO 0OPA3YAM UTU ANCOPUMMAM,

denamv (8bIHOCHbLE) NIOCKUE YePMedNHCU U3 PUCYHKOB
00bEMHBIX ueyp, 8 mom uucie pucosamv BuUO
cgepxy, cOOKy, Cmpoums CeyeHuss MHO202PAHHUKOB,
uzenexkamo, UHmMepnpemuposans u
npeobpazoevleams UHGOPMAYUIO O 2eOMEeMPUYECKUX
Queypax, npedcmasieHHyro Ha Yepmedtcax,
NPUMEHAMb 2eomempuieckue Gakmvl Olsl PeuLeHUs.
3a0au, 6 MOM yucie npeonoIacarwux HecKoIbKO
Wazoe peuteHusi;

ONUCHIBAMb  83AUMHOE  PACNONONCEHUE NPAMbIX U
nI0CKOCmell 8 NPOCMpancmee;

Gopmynuposams ce0licmea u NPUHaxu gueyp;
O00KA3bI8ANMb 2eOMEMPULECKUE VINBEPHCOCHUSL,
e1adems cmanoapmuou Kaaccuguxayuetl
NPOCMPAHCMBEHHBIX (ueyp (nupamuovl, npuMsl,
napanieienuneost);

Haxooums 00vembl U NI0WaAoUu NnogepxHocmel
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OPOCTEWIIMX  MHOTOTPAaHHHUKOB M Tell
BpAIECHHS C IPUMEHEHUEM (HOpMYyII.
B noeceonesnoii ocusnu u npu  usyuyeHuu Opyeux
npeomemos:

— COOTHOCHUTh aOCTPAaKTHBIE T'€OMETPHYECKUE
NOHSTHSI ¥ (PaKThI C PEATHbHBIMHU KU3HECHHBIMU
00BEKTaMHU U CUTYAIHSIMH;

— UCHOJIb30BaTh CBOMCTBA IMPOCTPAHCTBEHHBIX
reoMeTpudeckux  uryp g pemeHus
TUTIOBBIX 33124 MPAKTHYECKOTO COJICPKAHMUS;

— COOTHOCHUTH IUIOIIAAM TOBEPXHOCTEH  Tel
0JINHAKOBOM ()OPMBI Pa3IMUHOTO pa3Mepa;

— COOTHOCHUTH OOBEMBI COCYIOB OJMHAKOBOM
(bOpPMBI pa3TUYHOTO pa3Mepa;

— OIICHWBATH bopmy MPAaBHILHOTO
MHOTOTpaHHHKa TOCJE CIWJIOB, CPE30B U T.II.
(ompenensaTh KOJMMYECTBO BepIIMH, pEOep U
rpaHeil MoJy4eHHbIX MHOTOTPAHHUKOB)

2eoMempuyeckKux mei ¢ npuMeHeHuem Gopmyn;
BLIYUCTIAMb PACCMOAHUSA U Y2lIbl 8 NPOCMPAHCIIEE.

B noeceonegnoli dicusHu u npu u3yueHuu Opyaux
npeomemos: UCNONb308aMb ceolicmea
ceomempudeckux  ueyp O peuwieHus  3a0ay
NPAKmMuyeckoeo Xxapakmepa u 3a0aiy u3z opyeux
obracmeti 3HAHUL

BekTOpBI M KOOPAMHATHI B
NPOCTPAHCTBE

— OnmnepupoBarb Ha 0a30BOM ypOBHE NOHATHEM
JIEKapTOBBI KOOPAUHATHI B IPOCTPAHCTBE;

— HaxoJWTh KOOPAMHATHI BEpIIMH Kyba U
IpsIMOYTOJIBHOTO Tapajuiesienureia

Onepuposamv NOHAMUAMU 0EKAPMOBbL KOOPOUHAMbL
6 mpocmpaucmee, 6eKmMop, MOOYIb  GeKmopa,
PABEHCMBO BEKMOPO8, KOOPOUHAMbI 8eKMOpd, Y20l
Mencoy — eeKmopamu, — CKAiapHoe — Npou3eedeHue
BEKMOPO8, KOJIUHEAPHbLE BEKMOPbI;

Haxooums paccmosiHue medcoy O08yMs MOUKaAMU,
CYMMY 8EKMOPO8 U NPOU3BEOEHUE 8eKMOPA HA YUCTIO,
Y20l MedHcOy BeKmopamu, CKaispHoe npousgeodenue,
PACKIaobl8ams GeKMop No 08YM HEKOLIUHEAPHbIM
BEKMOpam;

3a0aeamv NIOCKOCMb YPABHEHUEM 6 O0eKapmogou
cucmeme KOopouxam,
pewambs npocmetiuiue
8eKmopHo20 baszuca

3a0aqu 86e0eHUeM

Hcropust MaTeMaTHKHU

— OnuceIBatTh OTACIBHBIC BBIJAIOIIHNECCS
PE3YyJIbTAaThl, TOJYYCHHBIC B XOJAC PA3BUTHUSA

Ilpeocmasname 6K1A0 8bLOAIOWUXCL MAMEMAMUKOS 8
pazsumue MamemMamuKy U UHbIX HAYYHbIX 00aacmell;
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MAaTE€MaTHUKHU KaK HayKH;

3HaTh NPUMEPbl MaTEMATHYECKUX OTKPBITUN U
UX aBTOPOB B CBS3U C OTEYECTBEHHOM U
BCEMHUPHOU UCTOPHUEH;

IIOHUMATh pPOJb MAaTEMaTUKU B PpPa3BUTUU
Poccun

noRuMambs pojib mamemamuku 6 paseumuu Poccuu

MeToabl MAaTEMATHKH

HpI/IMeHSITI) HU3BCCTHBIC MCTOJbI IPpHU PCIICHHUN
CTaHAAPTHBIX MAaTEMATUYCCKUX 3a/1a4,
3aMCUYaTb U XapaKTCPHU30BATb MATCMATHUYCCKUC

3aKOHOMEPHOCTHU B OKpYXKaroen
e CTBUTEIILHOCTH,
MIPUBOUTH MIPUMEPBI MaTE€MaTUYECKUX

3aKOHOMEPHOCTEeH B TPHUPOJE, B TOM YHCIE
XapaKTePU3YIOINUX KPacOTy M COBEPIICHCTBO
OKpY)KAIOIIET0  MHpa U TMPOU3BEACHUUN
HCKYCCTB

Hcnonvzosams  ocHo8HbIE MemOObl 00Kct3amejzbcmea,

npoeodumb 00KaA3amenbCmeo u BbINOJIHANb
onpoeepoicenue,
npumeHsms OCHOBHble Memoobl peuenus

Mamemamuieckux 3a0ay,;

Ha OCHOBe MamemMamuiyecKkux 3aKOHOMepHoCcmell 8
npupooe Xapakxmepuzoeams KpAacomy U COBEPULEHCINBO
OKpYIHCAOUie20 Mupa u npou3eedenuli UCKyccmed,
NpUMEHAmb npocmeluiue npocpamMmHsle cpeocmea U
9NEKMPOHHO-KOMMYHUKAYUOHHbIE CUCTeMbl NPU peulenu
Mamemamu4ecKux 3a0ay
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2 CTPYKTYPA U COJAEPKAHUE YYEBHOM JJUCIIUILIUHBI

2.1 O0bem yueOHOM AUCHUIIMHBI M BUABI Y4e0HOU padoThI

Bup yyeOHoM padoThI Oovem uacoe

CymmapHas yyeOHasi HArpy3Ka BO B3AaUMOJACHCTBHUH C 242
npenojgaBaTejieM
O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI 242
B TOM YHCJIEC:

— meopemuyeckoe obyuenue (lexyuu) 86

— mpakxmudecKue 3aHAmusl 135

—  KOHMpOIbHbIE pabombl 13

—  KOHCYIbmayuu 2
Ilpomesicymounaa ammecmauun 6 ¢oopme dK3aMeHa 6




2.2 Conepxkanue yueOHou nucuumuinabl OY 1.04/y Maremaruka

HaunmenoBanme Conepxxanue y4eOHOro MaTepuaJa, JJadoparopHbie U NPaKTHYeCKUe padoThl, O0bem YpoBenb
pa3iesoB U TeM caMoCTOsITe/IbHAsA padoTa o0yuyaloumxcs 4acoB OCBOEHUS
1 2 3 4
Paznen 1. Beenenne 2
Conepxxanue y4eOHOro Marepuasa
Marematuka B Hayke, TEXHHUKE, OSKOHOMHKE, WHPOPMALMOHHBIX TEXHOJOTHUAX W 1 12
MPaKTUYECKOW JesTenpbHOoCTH. llemm W 3agaunM W3ydeHHsT MaTEeMaTUKH TPU OCBOCHHH ’
Tema 1.1 Beenenue . N
npodeccuii CI10 u cnermansHocTe CI1O
IIpakTHYecKkue 3aHATHS 1 3
BrinosHenue 3aganuii BXOJHOTO KOHTPOJIA
Pa3pen 2. PazBuTue noHATHSA 0 YHCIE 10
Copep:xaHue y4eOHOro MmaTepuaja
enpie w pamuoHaNbHBIE 4YHCia. [lelicTBUTENbHBIE 4ucHa. [IpubnudicenHvle BbIYUCIEHUS. 3 1,2
Tema 2.1 Komnnexcnuvie uucna
Pazsurne nousitusi 0 | [pakTuyecKkue 3aHATHS
quciae Apudmernueckue ASHCTBUS HAJl YHCIAMH, HAXOXKACHUE MPUOIMKEHHBIX 3HAYCHUI BETUYUH 7 3
U TOTPEUIHOCTel BbIYMCICHUH (aOCONMIOTHOW M OTHOCUTENIbHOM), CpaBHEHHE YHCIOBBIX
BBIPKEHHUI.
Pa3nea 3. Kopuu, crenenu u jiorapugmsi 28
Conepxanue yueOHOro Marepuasia
KopHu u crenenn
KopHuu HaTypanbHOUl cTeneHH U3 4Yuciaa W UX cBoMcTBAa. CTENEeHHM C palruOHAIbHBIMU
Tema 3.1 nokazatensiMu. CTeneHu C JeWCTBUTENbHBIMU ToKazaTtensamu. (Ceoucmeo cmeneHu c
Kophn, crenenn n oeticmeumenbHulM NOKa3amenem. 11 1,2
Jorapugpmel Jlorapugmsl

Jlorapupm wuymcna. CpoiictBa sorapudmoB. OcHOBHOE JOrapu(pMUUECKOE TOXKAECTBO.
Jlecatuunble U HaTypanbHble jJorapudmel. IlpaBuno neiictBus c norapupmamu. Ilepexon
HOBOMY OcHOBaHHUI0. Jlorapudmuueckass QyHKIMs U ee CBOWCTBA. BrlunciieHHe U cpaBHEHHUE
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norapudmoB. JlorapupmMudeckie ypaBHCHHS 1 HEPABCHCTBA.

IIpakTHYecKkue 3aHATHS

Beruucnenue u cpaBHEeHUE KOPHEH. BrIloaHeHne pacyeToB ¢ paJuKalaMu
Pemienne wuppanmoHanbHbIX ypaBHeHUW. HaxokaeHue creneHed ¢ paudOHAIbHBIMHU
nokazarensimu. CpaBHeHue creneHeil. [IpeoOpazoBanue BbIpaXXeHHi, coAepkKallux CTEHEHH.

Pemrenne nokasarenbHbIX yPaBHEHUM. 15 3
Pemrenne npukiagHelx 3a1a4.
Haxoxnenue 3HaueHuil jorapudma mo mpou3BoIbHOMY OCHOBaHHMIO. Ilepexon oT omHOro
OCHOBaHHUS K JApyromy. Beluucienue u cpaBHeHue norapu¢mos. JlorapudmupoBanue u
OTEHIIMPOBaHKE BbIpakeHuil. Pemienue sorapupmMuueckux ypaBHEeHUN 1 HEPaBEHCTB.
KonTtpoabHas padora
KontpomsHast pabota «Jlorapuhm» 2 3
KonTtposabHas pabota «CBoiicTBa KOPHEH U CTETIEHEN».
Paznean 4. IIpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBE 20
Cojaep:kaHue yueOHOr0 MaTepuajia
B3anmHoe pacnosioxkeHue AByX NpsIMbIX B TpoCcTpaHCcTBe. [lapaiienbHOCTh MpsIMOH 1
mwiockocTH. [TapamnenbHoCTh I0cKOCTEN. [lepneHaAnKyIIpHOCTD NPSIMOM U TIJIOCKOCTH.
[TepnienauKynsip ¥ HaKJIOHHASA. YTOJ MEXAY IPSMOU U MIIOCKOCTHIO. JIByrpaHHbIN yroJi. Yo
MEXy TUIOCKOCTIMU. [lepneHaAnKyISIpHOCTh JBYX MJIOCKOCTEH 8 1,2
I'eomerpuueckue mpeoOpazoBaHus MPOCTPAHCTBA: apaslieIbHbIA IEPEHOC, CUMMETPHS
OTHOCHUTEJILHO IJIOCKOCTHU
[TapannensHoe mpoekTupoBanue. Iliowaos opmozonanrvholi npoexyuu. V3oOpaxkeHue
Tema 4.1 IPOCTPAHCTBEHHBIX QUTYD
OCHOBHDIE MOHSITHSI IIpakTHyeckoe 3aHATHE
[Ipu3Haku B3aMMHOTO PACIOJNIOKEHHUS TMPAMBIX. YTOJI MeXAYy MpsAMbIMH. B3anmuoe
pacrosoKeHue MpAMbIX U MiIockocted. IleprneHaukyasp ¥ HAKIOHHAS K IUIOCKOCTH. YTOI
MEXy NPSMON U TUIOCKOCTBIO. Teopembl O B3aMMHOM pAaCIOJIOKEHUU MPSMOMN U TIOCKOCTH.
Teopema o TpEX nepneHAUKYIApax. 1 3

[Ipu3Haku 1 cBONCTBA MapauIeNbHbBIX U MEPIEHAUKYISPHBIX IOCKOCTEH

PaccTrositHue OT TOYKM [O IUIOCKOCTH, OT HpPSIMOM A0 IUIOCKOCTH, PAcCTOSHHE MEXIY
IUTOCKOCTSIMHU, MEXKIY CKPEIIMBAIOIIMMHUCS MPSMBIMHU, MEXKIY MPOU3BOIBHBIMUA (PUTypaMu B
MIPOCTPAHCTBE

[TapannenbHOE NPOEKTUPOBAHUE U €T0 CBOMCTBA. Teopema o niowaou opmocoHanbHOu
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npoekyuu MHO20y201bHUKA. B3aNMHOE paclooKeHHe IPOCTPAHCTBEHHBIX (PUTYD.

KonTtposabHas padora

KonTtponsHas padora «I[IpsiMble U TUIOCKOCTH B IPOCTPAHCTBEY. 1
Pasznen 5. KomOunaropuka 12
Conepxxanue yueOHOro Marepuaja
OcHoBHbIE IOHATHS KOMOMHATOPUKHU. 3aJja4l Ha MOJICUET YUCIIa pa3MeIlleHN, IepecTaHOBOK, 5
couetanuil. Pemenue 3a1au Ha nepedop BapuantoB. ®opmyna 6mHoma Herotona. CBoiicTBO
Tema 5.1 OMHOMUHAIBbHBIX KO3 dunmenToB. Tpeyronpauk Ilackans
DJIeMeHTbI IIpakTnuyeckne 3aHATHS
KOMOMHATOPUKH [IpaBuna komOuHaTOpHKu. PemieHne KOMOMHATOpPHBIX 3afau Pa3melieHus, coyeTaHusi H 6
nepectaHoBKU. buHoMm Herotona u TpeyronpHuk [Tackans. [lpuknanssle 3a1a4u.
KouTpoJsbHas padora 1
KoHnTposbHas paborta o Teme «31eMeHTbl KOMOUHATOPUKI.
Pazgen 6. KoopanHarsl u BeKTOpa 16
Copep:xaHue y4eOHOro MmaTepuaja
[IpssmoyronpHas (nekapToBa) cuUcTeMa KOOpAWHAT B MpocTpaHcTBe. DopMyna pacCTOSIHHS
MeXay AByMs ToukamMu. KoopauHaThl cepeluHbl OTpe3ka. YpaBHEHHE Cepbl, nIocKoCmu U
NPAMOLU.
Bekropbl. Moayns Bektopa. PaBeHcTBO BekTOpOB. Ci105KE€HHE BEKTOPOB. Y MHOKEHHUE BEKTOpA 6
Ha yucio. PasznoxeHune BEKTOpa MO HaIpaBlIEHUSAM. YToil Mexay Bekrtopamu. lIpoeknus
BeKTOpa Ha ocbk. KoopauHaTel BekTopa. CKalnsipHOE POU3BEICHNE BEKTOPOB.
Tema 6.1 Hcnonp30BaHre KOOPAMHAT W BEKTOPOB MPHU PEIICHHMM MAaTEMAaTHYECKUX W MPUKIAJHBIX
Koopaunatsl u 3aJad4.
BEKTOpa IIpakTHYeckne 3aHATHS
Bekropsl. JlelicTBus ¢ BekTopamu. JlekapToBa ccTeMa KOOpJAUHAT B IIPOCTPAHCTBE.
VYpaBHenune mnpsMol, cdepsl, MmIockocTtu. PaccrosHue Mexay Toukamu. JleiictBus c 9
BEKTOpaMH, 3aJlaHHbIMM KoopanHaTamu. CKaJspHOE IpPOU3BEIEHUS BEKTOPOB. BekTopHOE
YpaBHEHHUE MNpPSMON M IUIOCKOCTH. Mcmonb3oBaHME BEKTOPOB IPH JOKA3aTEIbCTBE TEOPEM
CTEPEOMETPUHU.
KonTtposabHnas pabdora 1

KOHTpOJ'ILHaH pa60Ta 10 TCMC ((KOOpI[I/IHaTBI 1 BCKTOPLI».
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Pa3nen 7. OcHOBBI TPMTOHOMETPHH

31

Conepxxanue y4eOHOro Marepuasa

Tewma 7.1 Pannannas mepa yria. IIoBopoT TOUKM OTHOCHUTENBHO Hadajga KoopAuHAT. CHHYC, KOCHHYC, 2 1,2
TAHI'€HC U KOTaHIeHC uncia (yria). 3Haku CHUHYyca, KOCUHYCa, TAHI€HCa U KOTaHT€Hca
OcHOBHbIE IOHATHS
IIpakTnueckoe 3ansiTHE 4 3
PangnanHb1ii METOT M3MEPEHUSI YIJIOB U CBSI3b C IPAIyCHON MEpOil
Conepxxanue y4eOHOro Marepuaja
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKJECTBA TpUrOHOMETpUYECKHE TOXAecTBa. DPOpMyIbl 4 12
Tema 7.2 MIPOTUBOMNOJIOKHBIX uncen (yrioB). @opmyisl cinoxenus. opmyinbl 1BoiHOrO ymcna (yria). ’
OCHOBHBIE Dopmynvl nonosunno2o yucaa (yena). Popmyibl IpUBEICHUS.
Tpuronomerpuyeckue | IlpakTuyeckue 3aHsiTus 5 3
TOK/1eCTBa OCHOBHbBIE€ TPUTOHOMETPUYECKHE TOXKAECTBA, OPMYJIbI CIOKEHUS, YIBOCHUSI.
KouTpoJsbHas padora 1 3
KonTtponbHas padota «OCHOBBI TPUTOHOMETPUN.
Copep:xaHue y4eOHOro maTepuaja
Tema 7.3 [IpeoOpazoBaHue CyMMbl TPUTOHOMETPUUECKHUX (DYHKIUI B MPOU3BEICHIE U TPOU3BEICHUS B ) 12
IIpeodpa3oBanue CyMMY. Bwipasicenue mpuconomempuueckux @QyHKyuil yepe3 MAHCEHC HNONO0BUHHO2O ’
npocreimux apaymenma
Tpuronomerpuyeckux | Ilpakrnyeckne 3aHsITHS
BbIPaKeHH [IpeoOpazoBanre cyMMbl TPUTOHOMETPUUECKUX (PYHKIMIA B MpOU3BENCHHE, IpeoOpa3oBaHue 4 3
IPOU3BEICHUS] TPUTOHOMETPUUYECKUX (PYHKIIUI B CYMMY.
Conepxanue y4eOHOro Marepuasia
[IpocTeiiie TPUTOHOMETPUYECKUE ypaBHEHUs. [Ipocmetiwue mpuconomempuyeckue 3 1.2
HepageHcmaa.
Tema 7.4 ApPKCUHYC, apKKOCHHYC, apKTaHT'€HC, apKKOTaHT€HC YHCIIa
TPUTOHOMETPHIECKHUE | TThakTHyeckoe 3aHATHE
YPABHEHHUSA U -
HepaseHcTBa [Ipocreiimme TPUTOHOMETPUUYECKUE ypaBHEHUS u HEpaBEHCTBA. Ob6patHble 5 3
TpUTOHOMETpHUEcKre (DYHKITUH: apKCUHYC, apKKOCHHYC, apKTaHT€HC, apKKOTAHTEHC.
KonTtposabHas pabora 1 3
KoHnTtponbHas pabora o teme « TpUroHoMeTpUYECKUEe YpaBHEHHs H HEPABEHCTBA
Pa3nen 8. @®ynkuum n rpaguku 18
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Conepxxanue y4eOHOro Marepuasa

Oynakiusa. OOmacts ompeneneHus W OONacTh 3HAYCHMI; TpaduK (YHKIUH, MOCTPOCHHE 2 1,2
T 8.1 rpaduKoB QYHKIMHA, 3aJaHHBIX PAa3JIMYHBIMU CIIOCOOAMU
o eMa 9. IIpakTHyeckue 3aHATHA
CHOBHbIE MOHATHS —
[Ipumepbl 3aBUCHMOCTEM MEXAYy NEPEMEHHBIMM B pEaJbHBIX IPOIECCAX M3 CMEXKHBIX ) 3
mucuutuiiH.  Ompenenenue  ¢yakumii. [loctpoerne u  uyTeHnme TrpagukoB  (YHKIUI.
HccnepoBanue QpyHKumii
Conep:xxanue y4eOHOro Marepuasa
MOHOTOHHOCTb, OTPAaHMYEHHOCTb, YETHOCTh, HEUYETHOCTb, MEPUOJUYHOCTh. [IpomMexyTku
BO3pacTaHMsl M YyObIBaHMsI, HauOoJiblllee U HAUMEHbIIEEe 3HAUYEHHUS, TOUYKH D3KCTpEMyMa.
T 8.2 I'padmueckas untepnperauus. IlpuMepsl (yHKIUMOHATBHBIX 3aBUCUMOCTEH B pPEaJbHBIX 2 1,2
CBoﬁCTeBI\;a(l));HKIIHﬁo mporeccax. API/I(bMeTI/I'-I?CKI/Ie onepauuu Haa QyHKUUAMU. CrokHasg QyHKIUS (KOMIO3ULIMS).
[NonsiTne 0 HEMPepBIBHOM (PyHKIIHN.
Oopatumbie pyHKIIUH . . .
Ob6nacTh onpeaeneHus: 1 00JacTh 3HaueHU oopaTHoi dyHkuuu. ['paduk oOpaTHOM QyHKIIMU
IIpakTHyeckHe 3aHATHSA
CBoiicTBa IMHEWHOM, KBaIPATUIHON, KYCOUYHO — JIMHEWHOW U NPOOHO — JTMHEHHON (PyHKITHIA. 4 3
HenpepriBHbie 1 nepuoanyeckne GyHkiuu. O0patHbie GYHKIIMU U UX TpaduKu
Tema 8.3 Copep:xanue y4eOHOro MaTepHuaJjia 3 12
CrenenHble, Onpenenenue GyHKIMI, UX CBOMCTBA U IrpaduKu ’
NoKa3aTeJIbHbIe, IIpakTHyeckue 3aHATHSA
Jorapupmuyeckne u | CpoiictBa M rpaduKku CHHYCa, KOCHMHyca, TaHreHca W KoTaHreHca. OOparHbie 4 23
TPUTOHOMETPHYECKHE | TpuroHoMeTpudeckue pyHkuuu. ['apmonndeckue kosedbanus. Ilpuknaaublie 3anaun. ’
¢ynxuun. Oo6paTubie | [TokazarensHble, JorapupMUIECKUe, TPUTOHOMETPUUECKIE YPABHEHHSI U HepaseHcmsd
TpUroHomerpuieckue | KonrpoJsbHas padora 1 3
byHKnun KonTpospHast paboTa no teme «OyHKIUHU, UX CBOUCTBA U IpaUKN»
Pa3nes 9. MHOrorpaHHMKH H KpyIJIble TeJia 29
Conepxanue yueOHOro Marepuasa
[lonstne MHoOrorpaHHuka. Bepmmuel, pebpa, TrpaHu MHOrorpaHHuka. Pa3Béprka.
Tema 9.1 Mmnozcoepannuie yenvl. Buinykavie mnocoepannuku. Teopema Jiinepa.
M [Tpusma. Ipsmas u naxronnas npusma. [pasunbsHas npusma. [apannenenunen. Kyo. 3 1,2
HOT'OTPAHHUKH

IIupamuna. IIpaBunbHas nupamuna. Yceu€HnHas nupamuja. Terpasap.
Cummerpuu B KyOe, B mapajuiesienuIesie, B Ipu3Me 1 MUpaMuse.
Ceuenus Ky0a, IPU3MBbl U IUPAMU/IBL.
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[IpencraBienue o NpaBUIIBHBIX MHOTOI'PaHHUKAX (TeTpasape, KyOe, OKTaspe, A0JeKadpe U
HKOCA3/Ipe)

HpaRTn'{ecmle 3aHATUSA

Paznuunble  Buabl  MHororpaHHukoB. Mx  u3oOpaxenus.  CedeHus,  pa3BEPTKU

MHororpaHHukoB. ITnomane nosepxHoctu. Buasl cummerpuit B npoctpanctBe. CummeTpus 6 3
MHOTOTPaHHHUKOB.
Conepxxanue yueOHOro Marepuasa
Hunuaap u koHyc. Yceu€HHbIM KoHyc. OcHOBaHHWE, BbICOTA, OOKOBas IOBEPXHOCTD, 4 1.2
Tema 9.2 obOpasytomas, pa3BEpTka. OCeBbIe CEUCHHS U CEUEHUs, TTapaJlieIbHbIe OCHOBAHHUIO. ’
Tena u nosepxuocru | Hlap u cdepa, ux ceuenus. KacarenpHas miockocTs k cdepe
BpallleHUs IIpakTHYeckue 3aHATHS
Paznuunbie Buael Ten BpamieHud. Mx mzoOpakenus. CedeHwus, pa3BEPTKU TEN BPAIICHHUS. 5 3
[Tnomaas moBepxHOCTH Te BpamieHus. CHMMeTpHsl TeJ BpalleHHsl.
Conep:xaHue y4eOHOro Marepuaja
O6bvem u ero usmepenue. HTerpaibHas popmyia o0bEma.
®opmyna 00béMa KyOa, IPSIMOYTOIBHOIO Mapajulesenunesa, Ipu3Mbl, [UJIMHAPA U KOHYCA. 5 12
Tema 9.3 dopmyra TIOMAIU MOBEPXHOCTEH IMIHHApa 1 KoHyca. Dopmyrna o0bEMa 1mapa u 1ionaam ’
HN3mepenus B Cl(-? °pH . N N
on06ue Tesn. OTHONICHHE TUIONIAIeH TOBEPXHOCTEN U 00BEMOB TTOTOOHBIX TEJ
reomerpun IIpakTuYeckue 3aHATHS 5 3
Boruncnenue miomasneit 00b6MOB MHOTOTPAHHUKOB U TEJ BPAIICHHUS.
KonTpoabHnasi padora 1 3
KontposabHas padota «O0bEMBI U TUIOIIATN TE
Pa3zpnen 10. Hauano maTeMaTH4eCKOro aHaJm3a 24
Copepxanue y4eOHOro Marepuasa
Omnpenenenue, cnocoObl 3a/laHUS] U CBOWCTBA YMCIIOBBIX IOCIeNoBaTeNbHOCTEN. [lonamue o
npeodene nocnedosamenvrocmu. Cywecmeoganue npeoeia MOHOMOHHOU O2PAHUYEHHOU 2 1,2
Tema 10.1 noC1e008amMenbHOCU. CYMMI/Ip“OBaHI/Ie nocjenoBarenabHoCcTell. beckoHeuHo yObIBaromas
TMoc1e10BATeNLHOCTH reOMEeTpHUYEeCcKas Iporpeccus 1 e€ cymma
IIpakTHYecKHe 3aHATHA
UucnoBass  MOCIEAOBAaTENbHOCTb,  CHOCOOBI €€  3aJaHus,  BBIUMCIEHUE  YICHOB 4 3

IOCICA0BATCIIbHOCTH. Hpeneﬂ noCICaA0BATCIbHOCTH. beckoneuno Y6BIBaIOH_[aSI
TCOMETPHUUICCKAS IMTPOTPCCCUA
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Conepxxanue y4eOHOro Marepuasa

[TonsiTne 0 mpou3BOAHON (YHKIMH, €€ reoMeTpUIeCKUi U (PU3MUECKHIl CMBICI. YpaBHEHHE
KacaTenbHOW K Tpaduky ¢yHkuuu. IIpows3BogHBIE CyMMBI, pa3HOCTH, IPOU3BEICHUS,
gactHoro. llpaBwia muddepennupoBanus. [Ipon3BoAHbIE OCHOBHBIX 3JE€MEHTapHBIX

¢ynkuuii. [IpuMeneHne Mpou3BOAHON K MCCIEAOBAHHUIO (YHKIIUMH W MOCTPOEHUE TPapHKOB. 6 1,2
IIpoussoonvie 0Opamuou GyHKYUuU U KOMROZUYUY PYHKYULI
[Ipumepbl HcnONb30BaHUS MPOU3BOJHOM JUIsI HAXOXKJIEHUS HAWIY4IIero peuieHus B
Tema 10.2 MPUKIAIHBIX 3adadax. Bropas mpou3BojHas, €€ TreoMeTpUuecKHil U (DU3UYECKUN CMBICIL.
IpousBoaHas Haxosx1enne ckopocTH Aj1s Tipolriecca, 3a1aHHoro popMynon u rpagukom
IIpakTHueckune 3aHATHS
[IpousBonHas: Gpu3NUecKuil ¥ TeOMETPUUYECKUI CMBICII.
VYpaBHenue kacatenbHOW. IlpaBuna u  dopmynasl  auddepenuupoBanus, TaldnIHIA 11 3
MIPOU3BOJIHBIX AIeMEeHTapHbIX (yHKIMH. MccnenoBanre GyHKIMHM C TOMOUIBIO MPOU3BOIHOM.
Haxoxaenne HaubosbIIero, HAMMEHbBIIET0 3HAYEHHSI U SKCTPEMAJIbHBIX 3HaYeHUH (DYHKITHH.
KouTtpoJsbHas padora 1 3
KonTtposnbHas pabota no teme «I[IponsBogHas 1 e€ npruMeHEHHEe»
Pazgea 11. UnTerpaJ u ero npuMeHeHue 15
Copep:xaHue y4eOHOro marepuaJjia
[TepBooOpa3zHas u HeonpenenEHHbIM HHTErpai. Onpenenéunpii uaTerpai, Gopmyna HerotoHa 6 1.2
— Jleitonuma. IlpumeneHue ompeneln€HHOTO WHTErpaja JUisi HAXOXKACHUS IUIOIIAIu ’
Tema 11.1 KPUBOJIMHEHHOH Tpaneuuu
HNuTerpan u ero IIpakTHYeckne 3aHATHS
IpUMEHeHue [TepBooOpaznas u mHTerpan. Teopema Hprotona — JleliOnuna. IlpumeHeHne wHTErpaia K 8 3
BBIYMCJICHUIO BEJTMYMH U IUIOMIA/ICH.
KonTpoabHnasi padora 1 3
KonTtponsHas paborta o teme «IlepBoobpaszHasi u HHTErpam»
Pa3nes 12. DneMeHTBI TEOPHUH BePOSITHOCTEN M MATEMAaTHYECKOM CTATHCTHKH 12
Conepxanue y4eOHOro Marepuasa
Tema 12.1 CoObITHE, BEpOSITHOCTH COOBITHS, CII0KEHNE U YMHOXKEHUE BeposTHOCTEH. [lonamue o
DJieMeHTbI TeOPpHUH He3agucumMocmu coovimuil. JJuckpemnas ciyyaiunas 8eudUuHa, 3aKoH e€ pacnpeoeieHusl. 3 1,2
BEpPOATHOCTEM Yucnoswvie xapakmepucmuxu OUCKPeMmHOU CIyYatiHou enudunsl. Ilonamue o 3akone Oo1buIUX

uucen
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IIpakTH4ecKkue 3aHATHS

Krnaccuueckoe onpezenenue BEpoSATHOCTU. CBOMCTBO BEPOSATHOCTEHN, TEOPEMA O CyMME 4 3
BeposATHOCTEH. Beruncienue BepositHocTel. [Ipukiiagnele 3agaum.
KonTtposabHas padora 1 3
KonTpospHast paboTa o Teme «DJIeMEHThI TCOPHUH BEPOSTHOCTEI
Conepxxanue yueOHOro Marepuasa
Tema 12.2 [IpencraBnenure naHHBIX (TAaONULBI, JUarpaMMbl, IpaduKH), T€HEepalbHas COBOKYIHOCTD, 5 1.2
DJIeMEeHTBI BBIOOpKA, cpenHee apudpMernyeckoe, MmeauaHa. lloHsTHe o0 3amadax MaTeMaTH4eCKOM ’
MaTeMaTH4ecKoil CTaTUCTHUKH.
CTATUCTHKHU IIpakTHuyeckne 3aHATHS ) 3
[IpencraBienue ynucioBbIX AaHHbIX. [IpukiiagHbie 3a1aun
Pasnen 13. YpaBHeHusi U1 HepaBeHCTBA 17
Conep:xaHue y4eOHOro Marepuaja
PannonanpHble, uppanyoHaibHble, MOKa3aTelbHble M TPUTOHOMETPUUYECKHWE YPAaBHEHUS U
cucTemMbl. PABHOCMJIBHOCTH YpaBHEHH, CUCTEM. 1 1,2
OcHOBHBIE TpUEMbl HUX pelieHus (pa3lioKeHWe Ha MHOXXHUTEIH, BBEIEHHE HOBBIX
Tema 13.1 HEU3BECTHBIX, NMOJCTAHOBKA, TpauecKuii METO 1)
YpaBHeHus u 1
CHCTeMbI ypaBHenuii PaKTHYeCKHUEe 3aHATHUS _ _
Kopnu (pemienus) ypaBuenusi. PapHocuinbHOCTh ypaBHeHUiL. [IpeoOpa3oBanue ypaBHEHUI. 4 3
OcHOBHBIE TPUEMBI PENICHUS YpaBHEHUH. Pellienne cucreMm ypaBHEHUM
KonTposbHasi padbora 1 3
KoHnTtponbHas paborta o Teme «YpaBHEHHs U CUCTEMbI YpaBHEHHID)
Conepxanue y4eOHOro Marepuasa
PannonanbHble, UppallMOHANIbHBIC, TOKA3aTEIbHBIE U MPUSOHOMempUlecKue HEPABeHCTBA U
CUCTEMbl HEPABEHCTB. 1 1.2
PaBHOCHIIBHOCTD HEPABEHCTB U UX CUCTEM. ’
HTeMa 13.2 OcHOBHBIE TpPHUEMBI MX pelIeHus (pas3lioKeHWe Ha MHOXKHMTENH, BBEICHHE HOBBIX
cpaperictna HEHM3BECTHBIX, M10/ICTAHOBKA, rpaguyeckuii MeTo1)
IIpakTHyeckne 3aHATHS
Pemenune HepaBeHcTBa. PaBHOCHIIBHOCTH HepaBeHCTB. [IpeoOpa3zoBaHne HEpaBEHCTB. 4 3
OcHoBHbIE IPUEMBI pElIEHNs] HEpaBEHCTB. PellleHne cucteM HEpaBEHCTB.
Tema 13.3 Coaepikanue yueOHOro MaTepuajia 1 12
Hcnosb3oBanue Mertoxa uHTepBasioB. M300pakeHne Ha KOOPAMHATHOM IJIOCKOCTM MHOXECTBA pELICHUH U ’
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CBOICTB U rpaguKoOB
dyHkuuii npu

HCPABCHCTB C ABYMSA NICPEMCHHBIMU U UX CUCTEM

HpaRTn'{ecmle 3aHATUSA

pelleHUU YPpaBHEHHUI . . . 5
Hcnons3oBanue cBOMCTB U rpadukoB GYHKIUHN IS peleHUs ypaBHECHUN U HEPABEHCTB
U HEPABEHCTB
KoncyabTanumn 2
[IpopaboTka koHcnekToB. [loAroToBKa K SK3aMEHY. 2
IIpomexyTounasi DK3aMeH 6
arrecTanus
HUTOroO: 242
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2.3 IIpumepHbie TeMbI pepepaToB (10KJIAI0B), HCCIEA0BATEIbCKUX IPOEKTOB

— HenpepriBHbIE 1po0H.

— IIpumeHeHue CIOKHBIX MPOLIEHTOB B DKOHOMHUUYECKUX pacueTax
— TlapannenbHOE NMPOEKTUPOBAHUE.

— CpenHue 3Ha4eHUs U UX IPUMEHEHHUE B CTATUCTHKE.

— BekTopHOE 3aaHue NPSAMBIX U IVIOCKOCTEN B POCTPAHCTBE.
— CroxeHue rapMOHUYECKUX KOJIeOaHUM.

— I'paduueckoe pelieHne ypaBHEHH U HEPABEHCTB.

— IlpaBuiibHbBIE U TTONYIPABUIBHBIE MHOTOTPAHHUKHU.

— Konunueckue ceyeHus 1 UX NPUMEHEHUE B TEXHUKE.

— Tlonsatue nuddepennnana u ero NpUIOKEHUS.

— (CxeMmbl OBTOPHBIX UCTIbITAHUN bepHyu.

— MHccenenoBanne ypaBHEHUN U HEPABEHCTB € I1APaMETPOM.

31



3 YCJIOBUA PEAJIMBALIUA TPOTI'PAMMBI TNCHUITIJINHBI

3.1 MartepuajibHO-TEXHUYECKOE o0ecneueHue

Jns  peanuszanuu  pabodeil mporpamMmbl  y4eOHOM JUCHUIUIMHBI HMEETCS

y4eOHBIN KaOMHET MaTeMaTHKU.

Ob6opynoBanue yueOHOro kabmHera:

MOCaJ0YHbIE MECTa MO KOJUYECTBY 00YUaIOIINXCS;

pabouee MECTO MpenoiaBaTes;

KOMIUIEKT y4eOHO-METOAUYECKOW JIOKyMeHTanuu (y4eOHUKU U y4ueOHbIe
nocoOusi, KApTOUKHU — 3aJIJaHUsI, KOMILJIEKThl TECTOBBIX 3aJIaHUi );

HarJsIAHBIE TocoOMsT  (TUTakaThl, JEMOHCTPAIlMOHHBIE CTEHJblI, MAaKEeTHhI,
o0Opa3iisl);

Texnunueckue cpeacrpa o0yyeHus (kaduner 36):

NEPCOHATIBHBIN KOMIBIOTED;
MYJbTUMEUATIPOCKTOP;
HOYTOYKH;

UHTEPAaKTUBHAS JIOCKA.

3.2 UndopmannonHoe obecriedueHne 00ydeHust

Ilepeyenb y4yeOHBbIX wu3gaHuii, VHTepHET-pecypcoB, IXONMOJIHHUTEIHLHOM

JIUTEPATYPHI
OCHOBHBIE HCTOYHUKH:

l.

2.

7.

AmumoB III. A. m np. Maremaruka: anreOpa W Hauyajga MaTeMaTHYECKOIrO
aHaiM3a, TeoMeTpusl.

Anrebpa W Havalla MaTeMaTH4YeCKoro aHanu3a (0a30BBIH W yIIIyOJICHHBIN
ypoBHH).10—11 kmaccel. — M., 2014.

. Aranacsan JI. C., byry3oB B. ®@., Kagomnes C. b. u np. Maremaruka: anredpa

¥ Hadajla MaTeMaTH4ecKoro aHamm3a. I'eomerpus. ['eomerpus (0a30BbIA U
yrayoseHasiid ypoBHu). 10—11 kimacesr. — M., 2014.

bammvakoB M. M. MartemaTtuka: y9eOHHUK I CTY[A. YUPEKICHHUHN cpe. mpod.
obpazoBanus. — M., 2014.

bammakoB M. WM. Maremarnka. COopHUK 3aga4  NpodUIBLHOU
HarmpaBlieHHOCTH: yueO. I[locobme mius cTyn. ydpexiaeHwi cpea. mpod.
obpazoBanusi. — M., 2014.

bammakoB M. WM. Maremaruka. 3agadHuk: ydeb. mocoOuWe IS CTYI.
yapexaeHuit cpesl. mpod. oopazosanus. — M., 2014.

bamvakoB M. M. Marematuka. DIeKTPOHHBIH y4e0-METOJ. KOMIUIEKC IS
cTyna. YupexaeHui cpe. npod. oopazoBanus. — M., 2015.

8. bammakoB M. 1. MaTtemaruka (6a30Bbiii ypoBeHb). 10 kitacc. — M., 2014.

9. bammMakoB M. U. Marematuka (6a30Bbiif ypoBeHb). 11 knacc. — M., 2014.

10.bammakoB M. U. Anreb6pa u Hauana a”anuza, reomerpus. 10 kimacc. — M.,
2013.

11.bammakoB M. 1. Marematuka (6a30Bb1it ypoBeHb). 10 knacc. COopHUK 3a7a4:

yue0. mocobue. — M., 2008.
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12.bammakoB M. . Marematuka (6a30Bb1ii ypoBeHb). 11 knacc. COopHUK 3a7a4:

yue0. nmocodbue. — M., 2012.

13.T'yceB B. A., I'puropses C. I'., UBonruna C. B. Marematuka nisa npodeccuit u

CIEHUATIBHOCTEW COIUMATIbHO-D)KOHOMUYECKOTO Mpoduiis: y4eOHHUK IJis CTY/I.
yupexaeHuit cpell. mpod. odpazoanus. — M., 2014.

14.Konsrun FO.M., TkaueBa M. B, ®eneposa H. E. u np. Marematuka: aire6pa u

Havajla MaTeMaTHYeCKOro aHanmm3a. AnreOpa W Hayala MaTeMaTHYeCKOTro
aHanu3a (0a3oBbli W yrayOneHHbId ypoBHM). 10 kimacc / mox pena. A. b.
Kmwxuenko. — M., 2014.

15.Konsrun KO.M., TkaueBa M. B., ®enepora H. E. u np. Maremartuka: anredpa

¥ Hayaja MaTeMaTHYeCKOro aHanm3a. AjreOpa M Hadajla MaTEMaTHYECKOTO
aHanu3a (0a3oBbli W yriyOsieHHbI ypoBHM). 11 wmace / mox pen. A. b.
Kwmwxuenko. — M., 2014.

I[OHOJ'IHI/ITe.]IbeIe HCTOYHHUKHU

1.

2.

6.

@®enepanbHblii 3akoH oT 29.12.2012 No 273-®3 «0O6 oOpazoBaHuu B
Poccuiickoit @enepaunmn».

[Tpuka3 MunucrepctBa oopasoBanusi u Hayku PO ot 17.05.2012 Ne 413 «O06
yTBEPXKACHUU (eZepaIbHOr0 TOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
cpeaHero (IOJIHOTO) O0IIero 0Opa3oBaHms».

. Ilpuka3z MunucrepctBa o6pazoBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O

BHeceHnn wu3MeHeHnit B I[lpuka3 MunucrepcTtBa 00pa3oBaHuUsS U HAyKH
Poccuiickoit  ®enepanm ot  17.05.2012 Ne 413 «“O0 yTBepKICHUU
benepanbHOTO rocyJaapCTBEHHOTO 00pa30BaTeIBLHOTO cTaHjapTa
cpeaHero(IoJTHOT0) O0IIero 00pa3oBaHUs ».

[Tucemo [lemapramMeHTa TroCymapCTBEHHOW TOJUTUKHA B cdepe MOATOTOBKHU
pabouux kaapoB u [IIO MunucrepctBa obOpazoBaHusi U Hayku P®D or
17.03.2015 Ne 06-259 «PekoMeHaluu MO OpraHu3aluy MOJy4YeHUs CPEIHETO
obmero o0pa3oBaHUs B Mpeaeiaax OCBOCHHUS O0pa30BaTENIbHBIX IMPOTPaMM
cpeaHero mpodecCHOHANBLHOTO 00pa30BaHHMs Ha 0a3e OCHOBHOTO OOIIETO
oOpazoBaHus C Yy4eToM TpeOoBaHUI ¢eaepalbHbIX TOCYAapCTBEHHBIX
o0Opa3oBaTeIbHBIX CTAHJAPTOB U MOJIy4aeMOi Mpo(eccuu WK CIeIUaTbHOCTH
cpenHero mpodecCuOHAIBHOTO 00pa30BaAHU.

. bammaxoB M. U. MaTtemaTtuka: KH. JUisl TIpenofaBaTeisi: METoI. mocodue. —

M., 2013
bammvakos M. U., Lpmranos I1I. . Metoauueckoe mocoOue ajis MOATOTOBKH K
EI'D. — M., 2011.

HNuTepHET — pecypcebl:

1.

2.

www. fcior. edu. ru (Mudbopmarmonsasie, TPEHUPOBOYHBIE W KOHTPOJIHHBIC
MaTepua’bl)

www. school-collection. edu. ru (Eaunas komiekuuu  UUQPPOBBIX
00pa3oBaTEIbHBIX PECYPCOB)
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
JANCIHUIIJIMHBI OY 1.03 MATEMATHUKA: AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A, TEOMETPUA

KonTponbs u oleHka pe3ylbTaTOB OCBOCHUS JAUCIHUILIMHBI OCYIIECTBISIOTCS
MpernojaBaTeyeM B MPOIECCe MPOBEJICHUS MPAKTUYECKUX 3aHATUN U J1a00paTOPHBIX
paboT, TeCTUPOBAHMUSI, KOHTPOJIBHBIX PAa0OT, a TAK)KE BBINOTHEHUS O0YYaIOIIUMUCS
WHJMBUAYaJbHBIX 33JIaHUH, TPOEKTOB, UCCIIEIOBAHUMN.

PesyabTaTsl 00yyeHus @opMBbI M METO/AbI KOHTPOJIS U OLIEeHKH
(ocBOEHHBbIE YMEHHs, YCBOCHHbIE 3HAHMA) pe3yJIbTaTOB 00yUYeHH s
— chopMUPOBAaHHOCTL TpencTaienuii o | OlEHKa 3HaHWK M YMEHHH, B X0OJI€ Y4€OHBIX
MaTeMaTUKe Kak  4YacTH  MHUPOBOM 3aHATUN
KyIbTYpel W O MecTe MareMaTuku B | OILleHKa BBINOJHEHUS IPAKTUYECKUX 3aHATHIH
COBPEMEHHOM IUBWIM3AINH, O CIoco0ax YcrHbIN onpoc

ONMCAHMA Ha MareMaTHYecKoM s3bike | BHeayautopHas (camocTosTenbHast) paboTa
SBJICHUM peabHOTO MUDA;

— Cc(OpPMHPOBAHHOCTh TIPEACTABJICHUH O
MaTeMaTHYeCKUX  TOHATHSIX KaKk o
BAKHEHIINX MaTeMAaTUYECKUX MOJEIsX,
MO3BOJISIFOIIMX OMNUCHIBAaTh M H3Yy4daTh
pasHble IIPOLIECCHI u SIBJICHHS;
ITOHUMAaHHE BO3MOKHOCTH
AKCHOMAaTH4€ECKOTO MTOCTPOEHUS
MaTeMaTUYECKUX TEOPHIl;

— BIJAQJICHHE METOJaMU JOKa3aTeIbCTB H
QITOPUTMOB ~ pEUIEHUs; YMEHHE UX
MIPUMEHSATh, IMPOBOJUTH JI0Ka3aTeJIbHbIE
pacCyXJIeHHUs B XOJI€ PELICHU 3a4a4;

— BJAJCHHE CTaHJApPTHBIMM  I[pUEMaMHU

pEeIICHUA PadruOHAJIbHBIX u
HppaniuoOHaJIbHbIX, IIOKa3aTCJIbHBIX,
CTCIICHHBIX, TPUTOHOMCECTPUYICCKUX

YPaBHEHUH M HEPAaBEHCTB, MX CHCTEM;
HCIOJIb30BAHUE FOTOBBIX KOMITBIOTEPHBIX
[Iporpamm, B TOM 4MCJI€ JUIs IOUCKA YTH
pelieHusT M WUIOCTPAlMM  pelIeHUs
YPaBHEHUI U HEPABEHCTB;

— c(hOpPMHUPOBAHHOCTh MpEJCTABICHUNH 00
OCHOBHBIX TOHATHUAX, UIESIX U METOAAX
MaTeMaTHYeCKOTO aHaAIN3a;

— BJAJICHME OCHOBHBIMU MOHATUSIMH O
IIOCKHUX u MIPOCTPAHCTBEHHBIX
reoMEeTpUYECcKUX (PUTrypax, UX OCHOBHBIX
cBoicTBaX; CHOPMUPOBAHHOCTH YMEHHS
pacrio3HaBaTh Ha 4YepTexax, MOJIENAX U B
pealbHOM MUpe rE€OMETPUUYECKUE
Gurypel;  NPUMEHEHHE  H3YYEHHBIX
CBOMCTB TeoMeTpuYecKux Quryp
bopmyn Ui peleHUs TeOMETPUUYECKUX
3aJad M 33aJad C  IPAKTUYECKUM
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COJICpPKaHHEM;
c(OPMHUPOBAHHOCTh MPEACTABICHUN O
Ipoleccax ©  SIBICHUSAX, HMCIOLIUX
BEPOSATHOCTHBIN Xapakrep, 0
CTaTHCTUYECKMX  3aKOHOMEPHOCTSX B
peaibHOM MHpE, 00 OCHOBHBIX MMOHSATHSIX
JJIEMEHTAPHOH TEOPHH BEPOSITHOCTEH;
YMEHHH  HAaXOJUTh W  OILICHUBATH
BEPOSITHOCTH HACTYIUICHHUSI COOBITHH B
MPOCTEHIINX MPAKTHYSCKUX CUTYAIHSIX
OCHOBHBIC XapaKTEPUCTHKH CIy4alHBIX
BEJINYNH;

BJIAJICHUE HABBIKAMH MCIOJIb30BaHUS
TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IpHU

PECIICHNH 3aaa4.

OIIGHKa WHINBUAYAJIbHBIX O6paBOBaT€HBHBIX ,IIOCTI/I)KGHI/Iﬁ o pe3yiibTaTtaM
TCKYHICTO KOHTPOJIA MPOU3BOAUTCA B COOTBCTCTBHU C yHHBepcaﬂBHOﬁ IIKAJI0M

(Tabnuira).
I[Ipouent KavecTBeHHas1 OleHKA MHAUBHUYAJIbHBIX
pe3yJIbTATUBHOCTH o0pa3oBaTebHBIX JOCTHKEHU I
(MpaBUJILHBIX OTBETOB) 0aJ11 (0TMeTKA) BepOaIbHBIN aHAJI0T
85 +100 5 OTJIMYHO
75+ 84 4 XOPOIIIO
60 ~ 74 3 YAOBJIETBOPUTEIHHO
meHee 60 2 HEYJOBJIETBOPUTEIIHHO

Ha »tanme Tekymero KOHTpOJIS IO MeJauaHe

Ka4€CTBCHHBIX OILCHOK

WHAUBUAYATbHBIX 00pa30BaTEIbHBIX JIOCTHIKCHHHM OIpEIeseTcs HWHTerpaibHas
OIICHKA OCBOCHHBIX OOYyYarOIIMMHUCS TPO(PECCHOHATBHBIX M OOMIUX KOMIICTCHITUN

KaK pe3yJbTaTOB OCBOCHHUS Y4eOHON AUCITUIUIMHBI.
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