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1. MACHOPT PABOYEM NPOT'PAMMBbI YUEBHOM TUCIIUTLIMHBI

1.1 ObsacTb NpUMEHEHUs] IPOrPAMMBbI

[Iporpamma o6mieo0pa3oBaTebHONM y4eOHOW AUCHUIUIMHBL «MareMaTuka:
anredpa ¥ Havajla MaTEeMaTUYECKOTO aHalIu3a; reoMeTpus» (manee — «MaTemaTuka)
MpeaHa3HaYeHa JJig U3y4YeHHUs] MaTeMaTUKH B MPOdecCHOHANIBHBIX 00pa30BaTEelbHbBIX
OpraHu3auusax cpeaHero  NpodeccUOHaJbHOrO  00pa3oBaHMs,  PeaTU3YIOLIUX
00pa3zoBaTeIbHYIO MPOrPaMMy CPEIHETO 00IIero 00pa3zoBaHUs B MpeeaaX OCBOCHUS
OCHOBHOH mpodeccuoHanbHoi oOpazoBarensHoit mporpammsbl CITO (OITOIT CITO) na
0a3ze OCHOBHOro oOmiero oOpa3oBaHUsT NpPH MOATOTOBKE KBaTU(UIMPOBAHHBIX
pabounx, Cay>Kalux.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuiit ®I'OC cpeanero o061ero
o0Opa3oBaHus, NPEIbABISAEMbIX K CTPYKTYpE, COJAEPKAHUIO U pe3yJbTaTaM OCBOEHUS
yuyeOHOM nucuumiuHel «MaTemaTuka», B COOTBETCTBUM C PexkoMeHgauusMu 1o
OpraHu3alyy TMOJyYeHUs CpelHero oOluero oOpa3oBaHUs B MpeJeiax OCBOEHUS
o0Opa3oBaTeIbHBIX MPOrpaMM CpelHero mnpodeccuoHanbHOTO oOpa3oBaHMs Ha Oasze
OCHOBHOTO  o0miero oOpa3oBaHusi C  yderoM TpeOoBaHuil  (denepanbHBIX
rOCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB M TOJydaeMOW MNPOPECCUu WU
CHEIUANTBHOCTU CPEIHEro MpoQecCuoHaNIbHOr0 00pazoBanus (mucbMo Jlemapramenra
rOCy/IapCTBEHHOM TONUTUKU B cdepe NoAroroBku padbouux kaapo u IO
Muno6puayku Poccunm ot 17.03.2015 Ne 06-259) u Ha OCHOBE MNPUMEPHOMU
nporpaMmbl 00111e00pa3oBaTeNbHON yueOHOM nucuuiinHbl «MarteMartuka: anredpa u
Havajla MaTeMaTUYECKOTO aHalln3a; TeOMEeTpus», 0Jo0peHHoi HayuHo-meTonnueckum
coetom llenTtpa mnpodeccuonanbHoro obpazoBanuss DPI'AY «DUPO» wu
PEKOMEHJIOBaHHOM 711 peanu3anuu obpazoBarenbHoil mporpammbel CIIO Ha 6aze
OCHOBHOTO 00111ero 00pa3oBaHUsi C MOJYYEHHEM CpeIHero oOIiero oOpa3oBaHUsA
(mpotokon Ne 2 ot 26. 03. 2015).

[Iporpamma agantupoBana k ycnoBusim 'AIIOY HCO «HoBocubupckwii ieHTp
npodeccroHaaIbHOro 00ydeHHs B cpepe TpaHCIIopTa.

Conepxanue mnporpamMmbl  «MareMaThka)y HANpaBICHO Ha JTOCTHXKEHHE
CIEIYIOIIMX LeJe:
oOecrieueHue CHOPMHUPOBAHHOCTH TMPEACTABICHUN O COIHMAIBHBIX, KYJIbTYpHBIX WU
UCTOpUYECKUX (haKTOpax CTAHOBJIECHUS MaTEMAaTUKH;
obecricucHUE c(hOpMHUPOBAHHOCTH JIOTHYECKOTO, aNTOPUTMUYECKOTO U
MaTeMaTU4eCKOr0 MBIIIJICHNUS;
obOecrieueHne CHOPMHUPOBAHHOCTH YMEHUW TPHUMEHSATh TOJYYCHHBIE 3HAHUSA TIPU
pEUIEHNH Pa3JINYHbIX 33]1a4;
obecricueHne C(POPMHUPOBAHHOCTH TIPEJACTABICHHA O MaTeMaTHKE KaK dYacTH
0OIIeYeIOBEYECKON KYIbTYphl, YHHBEPCAIBHOM S3BIKE HAYKH, IO3BOJISIONMIEM
OMUCHIBATh U U3y4YaTh peajibHbIC MPOLECCHI U SBICHUS.

B mporpaMmy BKIIOYEHO cOAEpKaHUE, HANpaBieHHOE Ha (OPMUPOBAHUE Y
CTYJEHTOB KOMIIETEHIINH, HEOOXOAMMBIX A5 kadecTBeHHOro ocBoeHus OIIOII CITO
Ha Oaze OCHOBHOro oOmiero oOpa3oBaHUs C TOJIYYCHHEM CpPEIHEro OOIIero
00pa3zoBaHus — MPOTrPaMMBbI MOJTOTOBKU KBATU(PUIIUPOBAHHBIX pab0UYUX, CIIyKAIIUX.
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1.2 MecTo y4eOHO#l AUCHUILIMHBI B Y4eOHOM IVIaHe

VYyeOnas nucummiimHa «MaTtemaTuka: anredpa U Hayajda MaTeMaTHYeCKOro
aHalln3a; TeOMETPHs» SBISIETCS Y4eOHBIM IMPEIMETOM O00s3aTeNIbHON MPeIMETHOM
obnactu «Martematuka 1 uHpopmatuka» OI'OC cpeanero oOuero o0pa3oBaHus.

B mpodeccnonanbHpix 00pa3oBaTENbHBIX OpPTaHU3AIUAX, PEATU3YIOUINX
0o0pa3oBaTeIbHYI0 MpPOrpaMMy CpeAaHero oOmiero oOpa3oBaHuS B Mpeaenax
ocsoeus OIl CIIO Ha ©0a3e OCHOBHOrO oOmiero oOpa3oBaHus, y4yeOHas
nucuuiuinHa «MaremaTukay u3ydaeTcs B 0011e00pa3oBaTEeIbHOM IUKJIE Y4eOHOTro
wiana OIT CIIO na 6a3e ocHOBHOro 0011ero o0pa3oBaHus C MOJYYEHHUEM CPETHETO
obmiero oopaszosanus (ITTIKPC).

B  Vwupexnenun yueOHas aucuuiiiHa «MaremaTvka» U3ydaeTcsl B
o01ieo0pazoBaTeIbHOM IUKIE Yy4yeOHOro IiaHa oOpa30BaTENbHOM MPOrPaMMBbI
CIIO mno mnpodeccun 23.01.17 Macrep 1o peMOHTY U OOCITYKHBAHHUIO
aBTOMOOMIIEH.

1.3 Hean u 3agaum AUCHUIUVIMHBI — Tpe0OBaHMA K pe3yJbTaTaM OCBOCHHS
AUCUMILIUHBI:

Marematuka  sBISETCS dbyHnaMeHTaIbHOM  00111€00pa3oBaTeIbHON
JTUCHUIUIMHOW CO  CIIOKHUBIIUMCS YCTOMYMBBIM  COAEPKAaHHUEM U OOLIUMU
TpeOOBaHUSMHU K TTOATOTOBKE CTYACHTOB.

B npodeccuonansHoit oOpazoBarensHoil opranuzauuu ['AIIOY HCO
«HoBocubupckuii 1eHTp NpodhecCHOHAIBHOTO O0ydeHHs B cdepe TpaHCIopTay,
peanu3yronieil 00pa3oBaTeNbHYI0 MPOrpaMMy CpEIHEro oO0IIero oOpa3oBaHHs B
npeaenax ocBoeHuss OIIOIT CIIO nHa 6a3ze ocHOBHOro o01ero oOpa3oBaHUS,
MaTeMaTUKa u3ydaercs 0osiee yriyoJieHHO, Kak poduiibHas yuyeOHasi JUCIUIUIMHA,
yUdTHIBaIOIIAs ClenuPUKy oOcBauBaeMol mpodeccud Macrep N0 pPeMOHTY H
00CITY’)KMBaHUIO aBTOMOOHJICH.

OTO0 BBIpaXXaeTCs B COIEPKAHUU O00yUEHUs, KOJIMUYECTBE YacOB, BbIICIIEMbBIX
Ha W3Y4YeHHUE OTIEIbHBIX TEM MPOTPAMMBbI, TIIyOMHE MX OCBOCHUS CTYACHTAMH,
o0beMe U  XapakTepe MPaKTUYECKUX 3aHITHH, BHUJAX BHEAYJUTOPHOMU
CaMOCTOSTEIILHOM pabOTHI CTYIEHTOB.

OO6mue 1eny u3ydeHus: MaTeMaTUKU TPAIUIIMOHHO PEATH3YIOTCS B YEThIpEX
HAIIPABJICHUSIX
1) oO1iee mpeacTaBlIeHHE 00 MIEeIX U METOIaX MAaTEeMaTHKU;

2) MHTEIUICKTYyalIbHOE Pa3BUTHE;
3) oBiTajieHue HEOOXOIUMBIMU KOHKPETHBIMH 3HAHUSIMU H YMCHUSIMH;
4) BocIiuTaTeILHOE BO3/ICHCTBHE.

Jnst  texamdeckoro mpoduis mpodecCHoHaTFHOTO 00pa30BaHUs BBIOOP
Hejaeld cMelaercss B MparMaTUYecKOM HampaBi€HUHU, MPeaycMaTpUBAIOLIEM
YCWICHUE M pacUIMpeHue MPUKIAJHOTO XapakTepa U3Y4YEHUs MaTeMaTUKH,
IPEUMYIIECTBEHHON OPUEHTALlMM Ha QJITOPUTMHYECKUN CTWJIb IMO3HABAaTEIBbHOMN
NEeATEIbHOCTH.

N3yuenne maTeMaTUKH Kak MPOPMIBHONW 00IIeo0pa3oBaTeIbHON y4eOHOM
JTUCITUIUTAHBI, YYUTHIBAIONICH CHEeU(PUKY OCBAaMBAEMBIX CTyIEHTaMH Mpodeccuid
CIIO mnmu cnenuansaocTH CITO, obecnieunBaeTcs:

* BBIOOPOM Pa3IMYHBIX MOJIXOJ0B K BBEJECHUIO OCHOBHBIX MOHATHIH;

6



* (opmMupoBaHUEM CHCTEMBI yueOHBIX 3aJaHuid, oOecreunBaromux (hPEeKTUBHOE
OCYIIECTBIICHUE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

* oOoramieHueM CIHEeKTpa CTHICH y4eOHOW NEsITEIbHOCTU 3a CUET COrJIacOBaHUS C
BEJIYIIIUMU JIEATEIIbHOCTHBIMU XapaKTepUCTUKAMU BEIOpaHHOM npodeccun.

[IpodunpHas cocrapistonias OTpakaeTcss B TPeOOBaHUSAX K TMOJITOTOBKE
00y4Jaromuxcs B 4acTH:

e o0miel CcucTEeMbl 3HAHUW: COAEpXKAaTelIbHbIE MPUMEPHl  UCIOJIH30BAHUS
MaTeMaTHYECKUX UeH U METOJ0B B MPOGECCUOHAIBHOU NIeSITEIbHOCTH;

* YMEHHUMW: pa3auyue B YypPOBHE TPEOOBAaHUNA K CIIOXKHOCTH MNPUMEHSIEMbBIX
aJITOPUTMOB;

* IPaKTUYECKOTO  HCIOJIb30BaHUS  MPUOOPETEHHBIX 3HAHUM W YMCHUM:
WHJMBUIYaJbHOTO YYE€OHOTO OIBbITa B TMOCTPOCHUM MAaTEMAaTHYECKUX MOJICIIEeH,
BBITIOJIHEHUU UCCIIEIOBATEIbCKUX MPOEKTOB.

Takum oOpazom, peanu3anus CoOACpKaHUS  y4eOHOW  JTUCIUIUIMHBI
OPUEHTHPYET HAa MPUOPUTETHYIO POJIb MPOIECCYaATbHBIX XapaKTEPUCTUK Y4eOHOU
paboThI, 3aBUCAIIUX OT Tpoduis npodeccuoHanbHOrO 00pa3oBaHUs, MOJTYyUCHUS
OMbITa MCIIOJIL30BAHUS MaTEeMaTUKH B COJEPKATENbHBIX M MPOPEeCcCHOHATBEHO
3HAQYMMBIX  CHUTyalMsiX 10  CpPaBHEHUIO  C dbopmanbHO-ypPOBHEBBIMU
Pe3YyIbTaTUBHBIMU XapaKTEPUCTUKAMU OOyUCHHS.

Cognepxanue y4eOHOM JUCHUIUIMHBI Ppa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH COJICP>KATEIIbHBIMU JIMHUSMU 00yUEHHS] MAaTEMaTHKE:
anreOpanueckasi JIMHUS, BKIIOYAIONIAs CUCTEMAaTH3AIMIO CBEJASCHUM O YHCIIaX;
U3y4eHHE HOBBIX M O0000IIeHHE paHee HW3YUYEHHBIX omnepanuil (BO3BEJACHUE B
CTeTNieHb, W3BJIICUCHHUE KOPHs, JorapupMUpOBaHUE, CHUHYC, KOCHHYC, TaHT€HC,
KOTaHTeHC M oOpaTHbIE K HUM); U3y4Y€HHE HOBBIX BHUJIOB YMCIIOBBIX BBIPAXKEHUN U
dbopMyI; COBEpIIEHCTBOBAHME TMPAKTHYECKUX HABBIKOB W  BBIYMCIUTEIHLHON
KyJbTYpbl, paCHIMPEHHE U COBEPUICHCTBOBaHWE airedpanyecKkoro amrmapara,
c(OPMHPOBAHHOTO B OCHOBHOW IIKOJie, U €ro MPUMEHEHUE K PEIICHUIO
MaTEMaTUYECKUX U MPUKIIATHBIX 3a]1ay;

TEOPETUKO-QYHKIIMOHANbHAS ~ JIMHMS,  BKJIIOYAlON[asi  CHUCTEMaTH3allMi0 U
pacIHIpeHrue CBECHUN O (PYHKIUSX, COBEPIICHCTBOBAHUE TpadUUECKUX YMEHHIA,
3HAKOMCTBO C OCHOBHBIMU HJCSIMH U METOJIaMM MAaTeMaTHYeCKOTO aHaiu3a B
o0beMe, TO3BOJSAIONIEM HCCIEAOBAaTh JJIEMEHTapHble (YHKIMUM W  peniaTh
IPOCTEHIIINE TeOMEeTpUIecKe, PU3NYECKUE U IPYTUe PUKIIAIHbIC 3a1a4H;
JVHUS YpaBHEHWN W HEPABEHCTB, OCHOBAaHHAs Ha TMOCTPOSCHWU U MCCIEIOBAHUU
MaTEMaTHYECKUX MOJIeNIeH, TMepeceKaromascs ¢ aare0pandeckoil W TEOPETHKO-
(GYHKIIMOHAIBHONW JIMHUSIMH M BKJIIOYAIONIAs Pa3BUTHE W COBEPIICHCTBOBAHHE
TEXHUKHU alNreOpandecKux MpeoOpa3oBaHUN NJisi pEIICHUS] YPaBHEHHM, HEPABEHCTB
u cucteMm; (HOPMHPOBAHHUE CIIOCOOHOCTH CTPOUTH M HCCIEAOBATH MPOCTEHIITNE
MaTEeMaTUYECKHUE MOJENIU MPHU PEIICHUH MPUKIATHBIX 3a/1a4, 3a7a4 U3 CMEXHBIX U
CHEIUATBHBIX TUCIUILINH;
reoMeTpudecKass  JUHUS,  BKIIOYAIONIas  HAlVISIHBIC  TMPEACTABICHHUS O
IPOCTPAHCTBEHHBIX (PUTYpax U M3ydyeHUE WX CBOMCTB, (HOPMHUPOBAHKE W PAa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpa)XEHUS, PA3BUTHE CHOCOOOB  T€OMETPUUYECKUX
M3MEPEHUN, KOOPAUHATHOTO U BEKTOPHOTO METOJIOB ISl PEIICHUSI MATEMaTHYECKUX
Y TIPUKJIATHBIX 3a/1a49;
CTOXacTHUYeCKas JIMHHS, OCHOBAaHHAS HA PAa3BUTUH KOMOWHATOPHBIX YMEHHM,
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MPEJICTABICHUN O BEPOSITHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSAX OKPY’KAIOIIETO
MUpa.

B mHactosieir paGodeil mporpamme ydeOHbBI Marepuan MPEACTABICH B
dopme uepemyromerocs pa3BEpTHIBAHUS OCHOBHBIX COAEPKATEIbHBIX JHUHUN
(anreOpanveckod, TEOpeTUKO-(QYHKIIMOHATBHON, YpaBHEHUW U  HEPABEHCTB,
reOMETPUYECKOM, CTOXaCTHIECKOM).

N3yuenne oO0meoO6pa3zoBaTeIbHON y4eOHOM AUCHUIUIMHBI «MaTemaTuka
3aBepIIaeTCs MOABEICHUEM HUTOTOB B (DopMe dK3aMeHa B paMKaX MPOMEKYTOUHOMH
aTTeCTalluu CTYAEHTOB B mpoiiecce ocBoeHus: ocHoBHOUW OII CIIO ¢ monyuenuem
cpeanero ob6miero oopazosanus (IITTKPC).

1.4 TpeGoBanusi K pe3yJibTaTaM OCBOCHHMS AUCHMIIIMHBI

OcBoeHue conepkaHus y4eOHOM TUCIUIINHBI «MaTteMaTrukay 00ecricunBacT
JOCTIKEHUE CTYICHTAMHU CIACAYIOIINUX PE3YIbTATOB:
*  JIUYHOCHHBIX:
c(OpPMHPOBAHHOCTh TPEJCTABICHUN O MaTeMaTHKE KaK YHHBEPCAJIBHOM S3BIKE
HAyKW, CPEJICTBE MOJICTUPOBAHMS SBJICHUNA M TPOIECCOB, HACIX M METOJax
MaTEMaTUKH;
NOHMMaHWE 3HAYMMOCTH MaTeMaTHKW JUII HayYHO-TEXHHYECKOTO TIporpecca,
c(hOpPMHPOBAHHOCTh OTHOIICHHWS K MaTeMaTHKE KaK K YacTH OOIIeYeIIOBEYCCKOMN
KyJIbTYpPhl 4Ye€pe3 3HAKOMCTBO C HCTOPHCH pa3BUTHS MAaTEMATHKH, SBOJIOIIUCH
MaTEMaTUYCCKUX HJICH;
pa3BUTHE  JIOTMYECKOTO  MBINIJIEHUS,  MPOCTPAHCTBEHHOIO  BOOOpPaKEHWS,
AITOPUTMUYECKOU KYJIbTYpPbl, KPUTUYHOCTH MBIIIJIEHUSI HA YPOBHE, HEOOXOIMMOM
st Oyayuied mpodecCHOHaNbHON AeSTENBHOCTH, ISl IPOJOJKEHUST 00pa30BaHus
U caM000pa3oBaHus;
OBJIaJICHNE MAaTEMAaTUYECKUMH 3HAHUSIMM M YMEHHUSIMH, HEOOXOJUMBIMU B
MOBCETHEBHOM KU3HM, ISl OCBOCHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX THUCIUILIAH
U JUCHUIUIMH TPOo(ECCHOHAIBPHOTO IMKIA, I TOMy4dyeHUs oOpa3oBaHUs B
obacTsax, He TPEOYIOMIUX YriTyOJeHHOW MaTeMaTHISCKON 110 ITOTOBKH;
TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE caM0OOpa3OBaHUIO, Ha
NPOTSKEHUW BCEW IKU3HU; CO3HATEIBHOE OTHOIICHHE K HENpPEepPHIBHOMY
00pa30BaHUIO KaK YCJIOBHIO YCICIIHOW NpodecCHOHaIbHON W OOIIECTBEHHOU
NeSITeNHHOCTH;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKONM M OTBETCTBEHHOMU
NeSITEHHOCTH;
TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMHU B
00pa3oBaTeILHOM, OOIIECTBEHHO  TOJIC3HOM,  Y4eOHO-HMCCIIEeTOBATEIIBCKOM,
IPOEKTHON U APYTUX BUJAX JESITEIbHOCTH;
OTHONICHHE K MPOPECCHOHAIBHON MESITEIHPHOCTH KaK BO3MOXKHOCTH YYacTHSl B
pEIICHUN JIUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHATBHBIX
npooem;

*  MemanpeoMemHulx:
YMEHHE CaMOCTOSITEJIbHO OMPEACsATh €N ACATEIbHOCTH W COCTAaBIATH ILJIAHBI
eI TEILHOCTH; CaMOCTOSITEIILHO OCYIIIECTBIISTH, KOHTPOJIUPOBAThH u
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KOppeKkThpoBath AesiteabHoCcTh (OK 2);

MCII0JI30BaTh BCE BO3MOXKHBIE PECYPCHI Ui JOCTUKEHUS MOCTaBICHHBIX LEIeH U
peanu3aluyu IJIaHOB JIESITEbHOCTH; BBIOMPATh YCHEIIHbIE CTPATETUU B Pa3IMYHBIX
cutyanusx (OK 2);

YMEHHE MPOAYKTUBHO OOIIAThCS M B3aMMOJIEWCTBOBATH B IMPOIIECCE COBMECTHOU
NEeSATENbHOCTH, YUYUTHIBATH MO3ULUMU  JIPYIMX  YYaCTHUKOB  JE€ATEIbHOCTH,
s dexTuBHO pazpemats KoHMIUKTH (OK 3);

BJa/ICHHE HABbIKAMU TO3HABATEJIbHOM, yueOHO-HCCIIEIOBATENBCKONM W MPOEKTHOM
NeSTENbHOCTH, HAaBBIKAMM Pa3pelIeHUs MNpoOJieM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEILHOMY MOUCKY METOJIOB PEIICHUs MPAKTUYECKUX 3aJ]lay, MPUMEHEHUIO
paznuuHbix MeTo10B no3HaHus (OK 4);

TOTOBHOCTB M CIIOCOOHOCTh K CAMOCTOSITENIbHONW MH(OPMAIIMOHHO-T103HABATEIbHON
NeSTENbHOCTH, BKJIIOYas YMEHUE OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHKAX
uHpOpMaIKM, KPUTHYECKH OLIEHMBaTh W HWHTEPHPETUPOBATH HH(MOpPMAIHIO,
MoJIy4aeMyto U3 paznuyHbiX UCTOUHUKOB (OK 4);

LEJICYCTPEMIICHHOCTh B TMOWCKaX W MPUHATHUM PEIICHUH, COOOPAa3UTENbHOCTh U
UHTYUILIMS, pa3BUTOCTb MPOCTPAHCTBEHHBbIX NpencTaBienuit (OK 6);

* npeomMemHbvix:

c(hOpPMHUPOBAHHOCTH IMPEACTABICHUN O MaTeMaTHKE KaK YacTH MHUPOBOW KYJIbTYpbI
U MECTe MaTeMaTHUK{ B COBPEMEHHOM ITMBUIIM3ALIUU, CIIOCO0AX OMUCAHUS SIBICHUMN
peaNbHOr0 MHpa HA MATEMATUYECKOM SI3bIKE;

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O MATEMATUYECKUX MOHATUAX KaK BaXKHEHIINX
MaTEMaTUYECKUX MOJIEIISIX, TTO3BOJISIONINX OMUCHIBATh U U3y4YaTh Pa3HbIE MPOLIECCHI
U SBJICHUS; TIOHUMAHHE BO3MOKHOCTH  aKCHOMAaTHUYECKOIO  IOCTPOEHHUS
MaTEeMaTHYECKUX TEOPHIL;

BJIAJICHUE METOJAMH J1I0KA3aTEJIbCTB U AJITOPUTMOB PELIEHUS;

BJIAJICHUE CTAaHAAPTHBIMM IIPUEMAMU PELICHUS PAllMOHAJIBHBIX U UPPALUOHAIBHBIX,
NIOKa3aTENbHbIX, CTETICHHBIX, TPUTOHOMETPHUUECKUX YPAaBHEHUW W HEPABEHCTB, HUX
CUCTEM;

c(hOpMHPOBAHHOCTh MPEJCTABICHUNA 00 OCHOBHBIX MOHITHUSAX MaTEeMaTHYECKOTO
aHajgu3a M UX CBOMCTBaX, BJAJICHHE YMEHHEM XapaKTepH30BaThb IMOBEACHUE
(GyHKIIMH, UCTIOJIb30BaHUE TIOTYUYEHHBIX 3HAHUN TSl OTIMCAHUS U aHATU3a PEaTbHBIX
3aBUCHUMOCTEH;

BJIAJCHUE OCHOBHBIMM  TOHATHUSIMH O INIOCKUX UM  MOPOCTPAHCTBEHHBIX
reoMeTpuyeckux (urypax, UX OCHOBHBIX CBOMCTBaX; CpOPMUPOBAHHOCTb YMEHUS
pacrno3HaBaTh reoMeTpuueckue (Urypsl Ha uYepTekax, MOJEISIX U B PEATbHOM
MUpE; MPUMEHEHHE U3YyUYEHHBIX CBOMCTB reoMeTpuyeckux ¢uryp u dopmyn ais
pELIeHNs TEOMETPUYECKUX 3a/1a4 U 3a]1a4 C IPAKTUYECKUM COJEPIKAHNUEM;
cOpMUPOBAHHOCTh MPEJICTaBICHUA O TMpoueccax U SBICHUAX, HMEIOLUX
BEPOATHOCTHBIN XapakTep, CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHDE,
OCHOBHBIX MNOHSATHSX 3JEMEHTAPHOW TEOPUU BEPOSATHOCTEN; YMEHHMH HAXOJIWUThH U
OLICHWBATh BEPOSATHOCTH HACTYIJICHUS COOBITUH B MPOCTEHIINX MNPAKTUYECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbIX BEJTUYUH;

BJIaJICHNE HaBbIKAMU HCTOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM.

No Buabl camoctosiTenbHON paboTh
n/n




[lonrotoBka u HamucaHue pedeparToB, JOKIANOB, 3CCE HAa 3a/laHHbIE
TEMBI, MPOPECCUOHAIBHO 3HAYUMOI'0 MaTepHaIa.

TeMbl caMOCTOSITEBHBIX Pa0OT 1Jisi OTPabOTKU MPOodecCHOHATBHO-
3HAYMMOTI'0 MaTepuaa:

1. 3agaun Ha pacuét rpy30000poTa aBTOMOOMJIBHOIO TPAHCIOPTa B
3aBUCUMOCTH OT €r0 MapKHu.

2. MogenupoBanue paziauuHbiX GopMm (11apa, LUUIUHAPA, TPU3M,
KOHYCOB MHpaMuj, Npouiis H APYruxX KOMOMHUPOBAHHBIX (OPM) U3
MeTajia U pacu€Thl €ro MpOYHOCTH, OOBEMOB U IUIOMIAAN TOBEPXHOCTEH.

3. 3apauym Ha JBUKEHHUE.

4. V3mepeHuss M BbIUMCICHUS pabOYuX OOBEMOB IMWIMHIPOB U
JAUTpaxka ABUTaTeNeH, ONpeaesieHnst 00bEMOB KaMephl CrOPaHUSI.

5. Pacuér mnotpebnenuss I'CM  pa3nuyHbIMH  TPaHCTIIOPTHBIMU
CpelICTBAMH B 3aBUCHUMOCTH OT MOT'OJIHBIX YCJIOBHIA.

6. [Ipumenenue rpauKoB MpU U3yYEHUH CBOMCTB HE(TENPOAYKTOB.
PaGota ¢ rpadukamu.

7. IlpuHIUIIBI HOPMUPOBAHUS pacxoia aBTOMOOUIIBHBIX TOIUIMB, Macel
U TUTACTUYHBIX cMa3oK. [Ipumepsi.

8. Ycnosus, CIIOCOOCTBYIOLIUE yIIYUIIEHUIO TOTIJTUBHOM
SKOHOMHUYHOCTH JBUTATEIICH.

9. Pacxon u cokpailieHue pacxoja JaKOKpPaCOYHBIX MaTepUajioB MpPH
OKpacKe aBTOMOOWJIS.

10. Pacy€r mnpoM3BOAWUTEIBLHOCTH PA3JMYHBIX THUIIOB M BUOB
J1€C03ar0TOBUTENIbHBIX MAIIHH.

11. Pacuér mnoTpeOHOCTM TEXHUKH JUIs OpraHM3allMd BBIBO3A
3aroTOBJIEHHOH JIPEBECUHBI.

12. T'eomeTpust B aBTOMOOUJIE U €TI0 YCTPOMCTRBE.

CamocTosITeNbHOS pelmicHUC 3a1a4 C HCIIOJIB30BAHHCM YCJIOBI/Iﬁ H3
3aJa4YHHUKOB, HNMCIOIIUXCA B Ka6I/IH€T€, COCTaBJICHUC 3agad C
MMPpCaACTABJICHUCM 3TAaJIOHOB OTBCTOB.

[Togbop w wu3ydeHWE JUTEPATypHBIX MCTOYHHUKOB, pabora ¢
NePUOUYSCKON TeYaThi0, TOJATOTOBKA TEMAaTHUYECKUX 0030pOB  TIO
NIEPUOJIUKE 110 W3y4aeMbIM TEMaM, IMOATOTOBKA COOOIICHHI

[TogroroBka K yd4acTUIO B OJHMMIIMANAX, KaK BHYTPH, TaK U BHE
YUWIMIIA.

Odopmiienue
-MYJIbTUMETUIHBIX MMPE3ECHTAINN YIeOHBIX Pa3/ICIIOB H TEM,
-CJIAJIOBOTO CONPOBOXKICHUS JIOKIIAJIOB.

HOI[FOTOBKa MATCMATHYCCKUX TCCTOB 110 U3YYaCMBbIM TCMaM.
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15 IlpopuiabHass  HANpaBJIeHHOCTHL  001Ie00pa3oBaTelbLHONH  y4eOHOI
AUCUMIUIMHBI «MAaTeMaTHKAa: ajaredpa, Hadaja MaTeMaTH4ecKOro AaHaJIn3a,
reoMeTpus»

[IpodunbHas HanpaBIeHHOCTh Y4eOHOW AUCHMIUIMHBI «MaTtemaruka: anreopa,
Hayajla MaTeMaTU4YeCKOro aHaiau3a, reoMeTpusi» mo mpodeccun 23.01.17 Macrep mo
PEMOHTY M OOCIYXHMBaHMIO aBTOMOOMIEH 3aKIIOYACTCI B  YBEIIMYCHUU JOJIU
CaMOCTOSTEJIbHOU pabOThI CTYIEHTOB, Pa3IMYHbIX BUJOB PaloT.

BueaynutopHas camocTosiTenbHas paboTa oOydaromuxcsi — IUIaHUpyeMas
yueOHas, y4eOHO-HCCIIeI0BATENbCKAS, Hay4YHO-McCcleqoBaTeabckas  paboTa
o0yyarommxcsi, BBINOJHSIEMAas BO BHEAYAUTOPHOE BpeMs MO 33JaHUI0 W TpHU
METO/IMYECKOM PYKOBOJICTBE TNperojiaBaTelisi, HO ©0€3 €ro HernocperICTBEHHOIo
yuactua. OOBbEeM  CaMOCTOSITENIbHOM  pabOThl  OOy4aroIIMXCsl — ONpeaessieTcs
rOCyJapCTBEHHBIM  OOpa3zoBaTeNbHbIM  cTaHgapToM. CamocrtositenbHass —paboTa
00yyYaronmxcs ABJseTCA 00s3aTeNbHON IS KaXKI0r0 00y4aroulerocs 1 onpeenseTcs
y4€OHBIM IIJIAaHOM.

Lenbto camocTosiTeNnbHOW pabOThl  OOYYAIOIIMXCS  SIBISIETCS  OBJAJICHHE
(GyHIAMEHTAIbHBIMK ~ 3HAHUSIMU [0  JIUCIMIIMHE,  OMBITOM  TBOPYECKOM,
UCCeIoBaTeNbCKOM  fesitenbHocTH.  CamocTosiTeNibHast  pabota  oOydarouuxcs
CHOCOOCTBYET Pa3BUTHIO CaMOCTOSATENIHOCTH, OTBETCTBEHHOCTHU u
OpPraHM30BaHHOCTH, TBOPYECKOTO TMOJXO/Ja K pEIICHUI0 NpodjeM Yy4eOHOro u
poeCcCUOHATBLHOTO YPOBHSI.

3aauaMu CaMOCTOSTENTbHON BHEAYAUTOPHOM pabOTHI SBIISIOTCS:

- CHCTEMaTH3alusi U 3aKpEIUICHHWE IMOJIyYEHHBIX TEOPETUYECKUX 3HAHUU U
NPaKTUYECKUX YMEHHUM 00yJarolxcs;

- yriryOJieHHe U paclIipeHre TEOPETUIECKUX 3HAHUM;

- (hopMupOBaHHE YMEHUI MPUMEHSTH MOJYYEHHBbIC 3HAHUS TPHU BBITIOJTHEHUU
YIIPaKHEHU;

- pa3BUTHE TO3HABATENIBHBIX CIMOCOOHOCTEH W AKTUBHOCTU OOYYaIOLIUXCS:
TBOPUYECKOMN VUHUIMATHUBBI, CaMOCTOSITEJIBHOCTH, OTBETCTBEHHOCTH u
OpPraHU30BaHHOCTH;

- (opMUpOBaHHE CAMOCTOSITEILHOCTH  MBIIUICHHUS, CIIOCOOHOCTEW K
CaMOpa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CAMOPEAIH3ALIIH;

- Pa3BUTHUE UCCIIEA0BATEIBCKUX YMEHUM;

- HUCNOJIb30BaHME MaTepuana, COOpPaHHOTO W TIOJIYYEHHOTO B  XOJe
CaMOCTOSITENIbHBIX 3aHATHH, Ui 3(p(peKTHBHON MOATOTOBKH K MTOTOBBIM 3ayeTaM U
9K3aMEHaM.

1.6 PekoMeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHUE NMPOrPaMMbl AN CIHMILIAHbI

MakcumanbHasi yaeOHasi Harpy3ka oOydaromerocs: 428 4acoB, W3 HUX ayAHTOpHAs
(oOs3aTenpHAs) HATpy3Ka OOyUYAOIIUXCS, BKITOYAs MPAKTHYECKUE 3aHATUs, — 286
4acoB; BHEAYIUTOPHASI CAMOCTOsITeIbHAs paboTa cTyaeHToB — 142 yaca;
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JJUCIIUILJINHBI

2.1 Coaepxkanue y4eOHOM AMCHUTIAHBI

Bsenenue
MartemaTuka B HayKe, TEXHUKE, SKOHOMHKE, NH(POPMALMOHHBIX TEXHOJIOTUAX
U TMpakTHYecKko nesrenbHocTH. Llenm u 3agauM u3ydeHUss MaTEeMaTUKU IpU
ocBoenuu npodeccuit CIIO u cneunansuocteit CIIO.

AJITEBPA
Pazeumue nonamu o yucne

Lensle u panuoHanbHble yucia. JleicTBuTenbHble uncna. [IpubnmkeHHbie
BbIuKCieHus1. KommiekcHble yncaa.

Kopnu, cmenenu u nozapughpmor

Kopuu u crenenu. KopHu HaTypajabHOW CTENEHU U3 YMCIA U UX CBOMCTBA.
Crenenn ¢ pauuoHaNbHBIMM IIOKa3aTeNsiMM, MX cBoWcTrBa. C(reneHn ¢
JNEUCTBUTENIBHBIMUA  TOKa3zaTenasiMu. (CBOWMCTBA CTENEHU C JACHCTBUTEIbHBIM
MIOKa3aTeNeM.

Jlorapugm. Jlorapupm uyucaa. OcHoBHOE JOorapupMUUYECKOE TOXKJIECTBO.
Jlecatuunbie W HatypayibHbie Jiorapudmbl. [IpaBuna neiictBuit ¢ jmorapudmamu.
Ilepexon kK HOBOMY OCHOBAaHHUIO.

IIpeoOpa3oBanne anredpamyeckux BbIpaxeHuii. I[IpeoOGpazoBanue
palMOHAIbHBIX, UPPALMOHATBHBIX CTEIECHHBIX, NOKa3aTeIbHBIX U
Jorapu(pMUYECKUX BBIPAKEHUH.

Ilpakmuueckue 3anamus

Apudmernyeckue NEUCTBHUS HAJ YHUCIAMH, HAXO0XICHHE NPUOIMKEHHBIX
3HAQYEHUH  BEJIMYMH M TOTPEIIHOCTEH  BBIYMCICHUN  (aOCOMIOTHOM |
OTHOCHUTEJIBHOW ), CPABHEHUE YMCIIOBBIX BBIPAKEHHUIA.

Brruuciienue u cpaBHeHUE KOpHEW. BhrINoTHEHNE pacyeToB C pauKaIaMU.

Pemenne nppanmoHaIbHBIX YPaBHEHUN.

HaxoxxneHne 3HaYyeHWN CTENEHEM C pPalMOHAJIbHBIMH IMOKA3aATEISIMHU.
Cpasnenue crerneneil. [IpeoOpazoBaHus BeIpaKEHUM, COEPIKAIINX CTCIICHHU.

Pemenne nokasatenbHbIX YPaBHCHUN.

Pemenne npukinaHbIxX 3a0a4.

Haxoxnenue 3HaueHuit JjorapudmMa 1O TPOU3BOJILHOMY OCHOBAHHMIO.
Ilepexon OT OAHOrO OCHOBaHUS K JpyroMmy. DBeluucieHne U CpaBHEHUE
norapudmoB. JlorapudmupoBanue v MOTCHIIUPOBAHUE BHIPAKCHHIA.

[TpubnuxeHHbIC BHIYUCICHUS U PEIICHUS MIPUKIATHBIX 3a1a4.

Pemenue norapuMudeckux ypaBHEHUN.

OCHOBbBI TPUTOHOMETPUHN
OcHoBHble mousiTusi. Panmannas mepa yria. BpamarenbHoe JBHXKEHUE.
CuHyc, KOCUHYC, TAHT€HC U KOTAHT'E€HC YuCJa.
OcHOBHBIC TPHUrOHOMETpPHYECKHMe TOKAecTBA. {DOpMynbl IPUBEACHUS.
®opmyinsl ciioxerus. DopmMysl ynBoeHus. @opMyIibl HOJIOBUHHOTO YTIIA.
IIpeoOpa3oBanusi  mpoOCTEHMINMX  TPUTOHOMETPUYECKHMX  BbIPAKEHUH.
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[IpeoOpa3zoBaHne CyMMbl TPUTOHOMETPUYECKUX (PYHKUUNA B TPOU3BEACHHE U
MpPOU3BEACHUS B CyMMy. BblpakeHue TpUrOHOMETpUYECKHX (YHKLIHUA uepe3
TAHT'E€HC MMOJIOBUHHOTO apryMEHTA.

Tpuronomerpuyeckue  ypaBHeHMss W HepaBeHcTBa.  IIpocreiimue
TPUTOHOMETPUYECKHUE YpaBHEHUS. [IpocTeitmue TPUTOHOMETPHUUYECKHUE
HEPABEHCTBA.

OoOpaTrHble TpUroHoMeTpuYecKHe (YHKUUM. ApPKCHUHYC, apKKOCHHYC,
apKTaHTEHC.

Ilpakmuueckue 3anamus

PannanHbIil METO U3MEPEHHUS YIJIOB BPAIEHUS U CBSA3b C ITPAlyCHON MEPOIA.

OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXKAECTBA, (POPMYNBI  CIOXKEHUS,
yIBOEHHUS, TMpeoOpa3oBaHWE CYMMbl  TPUTOHOMETPUYECKUX  (PYHKUUNA B
pou3BeIeHHEe, MpeoOpa3oBaHue MPOU3BEICHUS TPUTOHOMETPUUYECKUX (PYHKIUN B
CyMMYy.

[IpocTeiinme TPUrOHOMETPUUECKUE YPABHEHUSI M1 HEPABEHCTBA.

OOpatHble  TpUrOHOMETpUYECKHME (YHKIMHU: aApPKCHUHYC, apKKOCHHYC,
apKTaHTEHC.

®YHKIIUHU, X CBOMCTBA U TPAOUKH

®dyukuuu. OO6nacTe omNpeaeneHus W MHOXKECTBO 3HAUYCHHM; rpaduk
dbyHKIIMM, TocTpoeHUue rpaduKoB HYHKITUN, 3aJJaHHBIX PA3TMYHBIMUA CTIOCOOAMH.

CBoiicTBa byHkumnm. MOHOTOHHOCTb, YETHOCTD, HEYETHOCTD,
OTPAaHUYEHHOCTb, TEPUOAUYHOCTh. [IpOMEXyTKM Bo3pacTaHuss U YOBIBaHUSA,
HaumOoJbIlee M HaUMEHbIIEe 3HAYEHUs, TOYKU JIKcTpemyma. [paduueckas
uHTepnperanusi. llpumepbl  (QYHKIIMOHAIBHBIX 3aBUCUMOCTEH B  peajbHBIX
nporeccax u siBIeHusix. Apudmerndeckue onepauuu Haja QyHkiusMu. CroxHas
¢ynkius (komnosunus). [loHsiTHe 0 HEMPEPHIBHOCTH (HYHKIIHUH.

Oo6patuble ¢Qynkouu. OOnacTe omnpeaeneHuss W 00JacTh 3HAYEHUUH
obpartHo#t pyHkiuu. ['paduk oOpaTtHON HYHKITUH.

CreneHHble, NMOKa3aTe/bHbIC, JorapugpmMmuieckne M TPUTOHOMETPHYECKHUE
¢yakuun. OdpaTHbie TpUronoMerpuyeckue Gpynkuuu. Onpenenenus QyHKIINN, UX
CBOMCTBa M rpaduKy.

IIpeoOpasoBanusi rpadukoB. IlapannenbHbli TEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO OCEl KOOpPAMHAT U CUMMETPHUS OTHOCUTEIBbHO Hayaja KOOpJHHAT,
CUMMETpPHUSI OTHOCUTEIBHO NPSIMOM Y = X, pacTsHKEHUE M C)KAaTHE BIOJb OCEH
KOOpJHHAT.

Ilpakmuueckue 3anamus

[IpuMepbl 3aBUCHUMOCTEN MEXAY NEPEMEHHBIMH B pPEaJbHBIX Mpolleccax U3
CMEXHBIX AucHUIUIMH. Onpenenenne QyHKIIHA.

[TocTpoenue u urenne rpadukoB HYHKITHIA.

UccnenoBanne GpyHKIUN.

CBolicTBa JMHEHHOW, KBAaJPATUYHOW, KyCOUYHO-TMHEWHOW M JIPOOHO-TMHEWHOMN
¢bynkiuii. HenpepeiBHble u mepuoamdeckue ¢yHknun. CBoiicTBa W rpaduKu
CUHYyCa, KOCHHYCa, TaHTeHCca W KoTaHreHca. OOpaTHbie QYHKIIMU U WX TpaduKH.
OOpatHbIe TPUTOHOMETPUYECKUE (HYHKIIUH.

[IpeobOpazoBanus rpa@uKoB GyHKIIHIA.

IMapmonunueckue konebanus. [Ipuknagneie 3agayu.
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[lokazarenbHble, Jnorapu@MUUYEcKre, TPUTOHOMETPUUYECKUE YypaBHEHUS W
HEPABEHCTBA.

HAYAJIA MATEMATHYECKOI' O AHAJIM3A

IocaenoBareabHocTn. CrocoObl 3aJaHUst W CBOMCTBA  YMCIIOBBIX
nocienoBatenbHocTed. [loHsaTHE 0 penene nmocnenoBaTenbHOCTH. CyIIECTBOBAHUE
mmpezena  MOHOTOHHOM OrpaHMYEHHOM mociienoBartelbHOCTH. CyMMHpOBaHHE
nocienoBaTenbHOCTEN. beckoHeuHo yObIBaroIas reoMeTpuyeckas nporpeccus 1 ee
CyMMma.

IIpouzBoanasi. IloHsATHe 0 MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUYECKUN U
(du3nueckuil cMbIci. YpaBHEHUE KacaTelnbHOU K rpaguky QyHkiuu. IIponsBogHbie
CyMMBI, pa3HOCTH, TPOWU3BEICHMS, 4YacTHble. [Ipom3BOAHBIE  OCHOBHBIX
aneMeHTapHbIX QyHKUUN. [IpuMeHeHre mpou3BOAHON K UCCIEAOBAHUIO PYHKIUHN U
noctpoenuto rpaduxoB. IIpousBonHbie 00paTHOM QYHKIUMHM M KOMIO3UILUU
byHKIHH.

[IpuMepbl HCHOJNB30BAaHUS MPOU3BOJHOW [JISl HAXOXKACHUS HAWIIY4IlIEro
pelieHrs B NPHUKIAAHBIX 3ahadax. BTopas mpous3BoaHas, €€ reOMETPUYECKHNA H
¢uznueckuit cMmbica. HaxoxaeHre ckopocTH AJis Mpoliecca, 3a1aHHoro Gopmysoi u
rpaduxom.

IlepBooOpa3Has u mHTerpaJ. [IJpuMeHeHue onpeneseHHOro UHTerpana s
HAaXOXJEHUsS TUIolaau KpuBodauHenHoOW Tpamnenuu. Dopmyna HeroToHa—
JleitOnuna. [Ipumepsl mpuMeHeHus UHTErpaia B pU3MKe U T€OMETPUU.

Ilpakmuueckue 3anamus

UYucnoBas mocneoBaTeIbHOCTb, CIIOCOOBI €€ 3a/JaHus, BHIYMCICHUS YICHOB
IIOCJIEOBATEIILHOCTH.

[Ipenen nocienoBaTeaIbHOCTH.

beckoHeuHOo yOBIBaroIasi reOMETpUIECKasi MPorpeccusi.

[Ipon3BoaHas: MEXaHUYECKUNA U TEOMETPUUYECKUN CMBICI IPOU3BOIHOM.

VYpaBHeHUE KacaTeabHOM B 00IIEM BUJIE.

[IpaBuna u  dopmynsl  auddepennupoBanus, TabIUIA MPOU3BOIHBIX
AJIEMEHTAPHBIX (PYHKITHA.

HccnenoBanne (QyHKIIMM C TMOMOIIBIO  NPOW3BOAHOW. HaxoxxneHue
HauOOJBIIET0, HAMMEHBIIIETO 3HAYEHUS U IKCTPEMANIbHBIX 3HAYCHUHN () YHKIIUU.

HNurterpan u nepBooOpasnas. Teopema Herorona—IJleitonuna. [Ipumenenue
MHTETpajia K BEIYUCICHUIO (PU3NUECKUX BETUUYMH U TUIOIIA IEH.

YPABHEHUS U HEPABEHCTBA

YpaBHeHUus1 U CHCTeMbl ypaBHeHUUl. PannoHanbHBIE, MpPpalUOHAIBHBIE,
IIOKA3aTEJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CHCTEMBI. PaBHOCHMIIBHOCTH
YPAaBHEHUN, HEPABEHCTB, CUCTEM.

OcHOBHbIE TMpPUEMBl HX pelieHUs (pa3lnoKeHUE HAa MHOXKHUTENH, BBEICHUE
HOBBIX HEM3BECTHBIX, MMOJCTAHOBKA, TpapuecKuii METO).

HepaBencrBa. PanumonanbHble, HWppanvOHAIbHBIC, IIOKA3aTEIIbHBIE W
TPUTOHOMETPUUYECKUE HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEIICHUS.

HUcnonb3oBanue CBOMCTB U rpapukoB (GyHKUMH @IPU PpelIeHUU
YPaBHeHMil 1 HepaBeHCTB. MeToj nHTEepBasioB. M300pakeHne Ha KOOPJIUHATHOM
IJIOCKOCTH MHOECTBA PEIIEHUN YPAaBHEHUM U HEPABEHCTB C JIByMSl IEPEMEHHBIMHU
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U UX CUCTEM.

Hpuxkiaagubie 3agaym. IlpuMeHeHHE MaTEeMaTUYECKUX METOLOB I
pElIeHHs] Colep KaTeNbHbIX 3a7ad M3 Pa3JUYHbIX O00JacTel HayKu U IPAKTUKH.
NHTepnperanus pe3yiabrara, y4eT peajlbHbIX OTPAaHUYECHUN.

Ilpakmuueckue 3anamus

KopHau ypaBHEeHMI1. PABHOCHIIBHOCTh YPaBHEHUM.

[IpeoGpa3zoBaHue ypaBHEHUIA.

OCHOBHBIE NTPUEMBI PELIEHUS YPABHEHUM.

Pemenue cucrem ypaBHEHUM.

Hcnonb3oBanue cBOMCTB U rpaduKkoB GYyHKLIMM 17151 pelIeHHs] ypaBHEHUN U
HEPaBEHCTB.

KOMBHUHATOPHKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEH

JyieMeHThl KOMOMHATOPUKH. OCHOBHbBIC TTOHATHS KOMOMHATOPUKU. 3aauu
Ha TOJCYET YHUCIa Pa3MEIICHUM, MEepEeCTaHOBOK, couyeTaHWil. PemieHue 3amady Ha
nepebop BapuantoB. dopmyna OuHoma HeroTona. CBolicTBa OMHOMHUHAIBHBIX
ko3 dunmentos. Tpeyronbuuk Ilackans.

JjieMeHTHI Teopun BepositTHOcTeil. CoObITHE, BEpPOSITHOCTh COOBITHS,
CIIO)KCHHE W YMHOXEHHE BeposATHOcTeW. [loHsATHE O HE3aBUCUMOCTH COOBITUM.
JluckpeTHast ciy4yailHass BEJIMYMHA, 3aKOH €€ pacnpeneneHus. Yuciosbie
XapaKTEPUCTUKHU JTUCKPETHOM ciaydailHOW BenuduHbl. [loHATHE O 3aKOHE OOJBITUX
YuCell.

JJjiIeMeHThI MaTeMaTH4yeckoil cratucTuku. [IpencraBieHue maHHBIX (TaOJUIIH,

auarpaMMbl, TpauKd), TeHepalibHas COBOKYIHOCTb, BBIOOpKa, CpeaHee

apudmerndeckoe, menuana. [TonsTue o 3aa4ax MaTeMaTUHIECKON CTATUCTUKH.

Penienrie npakTuyeckux 3aay ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.
Ilpakmuueckue 3anamus.

HcTtopus pa3BuTHs KOMOMHATOPUKHU, TEOPUH BEPOATHOCTEH U CTATUCTUKHU U
UX POJIb B Pa3IUYHBIX chepax YeJIOBEUECKON KUZHEIEATETbHOCTH.

[IpaBuiia komOuHATOPHKHU. PereHrne KoMOMHATOPHBIX 3aj1a4.

Pa3Mmernenusi, couetanusi U IEPECTAHOBKH.

bunom Herotona u tpeyronsuuk Ilackans.

[Ipukitagaeie 3a1a4u.

Knaccuueckoe onpenesieHre BEpOSITHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOpEMaA
0 CyMME€ BEPOSITHOCTEM.

Brruncnenune  BepostHocTed. Ilpukmanneie  3agaun.  IlpencraBinenue
YUCJIOBBIX JaHHBIX. [IpuKkiagHbie 3a1aun.

I'EOMETPUA

Ipsivbie ¥ IWI0CKOCTH B NPOCTPAHCTBE. B3anMHOE pacnonokeHue ABYX MPSIMBIX B
npoctpanctBe. [lapamnenbHOCTh mOpsiIMOM W IUIOCKOCTH.  [lapamiensHOCTH
miockocret. [lepneHauKynsspHOCTh OpsAMOW M IHIOCKOCTH. lleprienmukynsap u
HAKJIOHHAsA. YTOJ MEXAY MPAMON U IJIOCKOCTBIO. J[ByrpaHHBIN yroia. YTrosl MEXIy
mwiockocTsMu.  llepneHnukynspHocTh  AByX  Iuockoctel.  ['eomerpuueckue
npeoOpa3oBaHUsi ~ MPOCTPAHCTBA:  MApPAUICIbHBIA  TMEPEHOC,  CUMMETPHS
OTHOCUTENIBHO  IIOockocTU.  [lapaiutensHoe  mpoektupoBanue.  IInomans
OpTOTrOHAJIbHOW Mpoekiuu. N300paxenre npocTpaHCTBEHHBIX QUryp.
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Muororpannuku. Bepmunbl, peOpa, rpaHu MHororpanHuka. PazBeprka.
MHororpansble yribl. Beimykibsle MHOrorpaHHuku. Teopema Ounepa. IIpuzma.
[Ipssmass m HaknoHHas mnpusma. llpaBunbHas npusma. Ilapamnenenunen. Kyo0.
[Tupamupa. [IpaBunbHas nupamuaa. Y cedyeHHas nupamuaa. Terpasap. CummMetpun
B KyOe, B mapaenenunene, B npusme u nupamuge. CeueHus Ky0Oa, mpuU3Mbl U
nupamuabl. [IpeacTaBieHre O MpaBWIBHBIX MHOTOIpaHHUKAX (TeTpasape, Kyoe,
OKTa3Jipe, A0JEKAIPE U UKOCABIPE).

Tena v moBepxHocTH BpameHus. [{uavHAp U KOHYC. YCEUYEHHBIM KOHYC.
OcHoBaHMe, BbICOTa, OOKOBas MOBEPXHOCTh, OOpa3yiomias, pa3BepTka. OceBbie
CEUEHHUsT M CEYCHMs, MapasuiesibHbie ocHoBaHuio. Illap u cdepa, ux cedeHwus.
KacarenpHas mimockocTs k cdepe.

N3mepennss B reomerpuu. OO0beM u ero wusMmepenwe. HHTerpanbHas
dbopmyna oobema. Dopmynsl oO0beMa KybOa, MPSIMOYTOJBLHOIO Mapajulesienunesa,
npu3Mbl, mwHaApa. opmynel 06beMa nupamMuasl U KoHyca. DopMyibl miIomagn
MOBEPXHOCTEH IMIMHApPA U KoHyca. DopMyribel 00beMa 1mapa u miomaau chepsl.
[TogoOue ten. OTHOIIEHUS TUIOMIAAeH TOBEPXHOCTEH 1 00BEMOB MOIOOHBIX TEI.

Koopaunatsl u BekTopsbl. [IpsiMoyronibHas (AekapToBa) cuctemMa KOOpAruHAT
B npocTtpaHcTBe. DopMyiia paccTosTHUS MEXITY IBYMsI TOUKaMu. Y paBHEHUS Cephl,
IJIOCKOCTH U nipsiMoi. Bektopsl. Moayns BekTopa. PaBeHCcTBO BekTOpoB. ClioxkeHue
BEKTOPOB. Y MHOKEHHE BEKTOpPa HAa YUCJI0. Pa3jokeHrne BEeKTopa Mo HanpaBJICHUSAM.
Yron mexay nBymsi Bektopamu. [Ipoekuusi Bekropa Ha ock. KoopanHaTsl BeKTopa.
CxangpHoe npou3BeeHUEe BEKTOPOB. VICTonb30BaHUE KOOPAMHAT U BEKTOPOB MPHU
pELICHUU MATEMAaTUYECKUX U IIPUKIIAJHBIX 3a]1a4.

Ilpakmuueckue 3anamusn

[Ipr3Haky B3aMMHOIO pACHOJIOKEHUS IMPAMBIX. YTOJI MEXIAY HPSIMBIMU.
B3anmHoe pacrionioxkeHnne npsMbIX U IDIOCKOCTEN. [leprieHauKyIisip U HaKJIOHHas K
IUIOCKOCTH. YTOJI MEXIy IpPsSAMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM
PACIIOJIOKEHHUH IIPSMOU U IJIOCKOCTU. TeopeMa 0 Tpex NepreHauKyIspax.
[Ipu3Haku U CBOKMCTBA NMAPAIUICIBHBIX U NEPIEHIUKYISPHBIX MIIOCKOCTEM.

PaccrosiHre OT TOUKM 110 IJIOCKOCTH, OT HPSIMOM 10 IJIOCKOCTH, PACCTOSIHUE
MEXIY  IUIOCKOCTSMHM,  MEXAY  CKPCIIMBAIOLIMMMUCA  IPSAMBIMH,  MEXAY
IIPOU3BOJILHBIMU (DUTYpaMU B IPOCTPAHCTBE.

[TapannenbHOE NPOECKTHUPOBAHME U €r0 CBOWCTBA. Teopema O IUIOMIAAU
OpPTOTOHAJIBHOW  MPOEKUHMM  MHOTOYroOJIbHMKA.  B3aummHOe  pacrnonoxeHue
IPOCTPAHCTBEHHBIX (DUTYD.

Paznmuunbie BUaBI MHOTOTpAaHHUKOB. VX n300pakenus. CedeHus, pa3BepTKU
MHOTOTpaHHUKOB. [lmomanes moBepxXHOCTH. Buabl cuMMeETpuil B IPOCTPAHCTBE.
CummMmerpusi Ten BpalleHUs U MHOTOTPAHHHMKOB. BelunciieHwe momaneil u
00BEMOB.

BekTopsl. JlelicTBus ¢ BekTOpamu. /[ekapToBa cucrema KOOpAUHAT B MPOCTPAHCTBE.

VYpaBHEHUE OKPYKHOCTH, CEpbl, MIIOCKOCTH. PaccTosiHre MEXIy TOYKaAMHU.
JleficTBHSI ¢ BEKTOpaMH, 3aJaHHBIMU KoopAuHaTaMu. CKaJasipHOE MNPOU3BEACHUE
BEKTOPOB. BekTOpHOE ypaBHEHUE MPSIMOW M IJIOCKOCTH. VICHoMb30BaHUE BEKTOPOB
[IPY I0KA3aTENbCTBE TEOPEM CTEPEOMETPUMU.

JIns BHEayaWUTOPHBIX 3aHATHM CTYJEHTAM HapsAy C PEUICHHEM 3aJad U
BBITTOJTHEHUS MPAKTUYECKUX 3aJaHUAN MOYKHO PEJI0KUTH TEMBI
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HCCJIEI0BATENbCKUX U peepaTUBHBIX padOT, B KOTOPBIX BMECTO CEPUN OTAEIbHBIX
MEJKUX 3a/Ja4 M YNPaXHEHUU Mpeiaralorcs CIOKETHbIE 3alaHus, TpeOyrouiue
JUIUTENBHOM pabOThl B paMKax OJHOM MaTeMaTH4E€CKOW CUTyalluu. DTH TEMbl MOTYT
ObITh KaK MHAMBUAYAJbHBIMH 3aJaHUSIMH, TaK U TPYNIOBBIMH JIsI COBMECTHOIO
BBIIIOJTHEHUS UCCIIEOBAHMUS.

IIpumepHbIe TeMBbI pepepaToB (T0KIAT0B), HCCIEI0BATETHCKUX MPOEKTOB

* HenpepsiBHbIE 1pO0OH.

* IlpuMeHeHHEe CIIOKHBIX MPOLUEHTOB B AKOHOMUYECKUX pacyeTax.
* [lapannenbHOE MPOECKTUPOBAHUE.

* Cpeanue 3Ha4eHUS U UX IPUMEHEHUE B CTATUCTHKE.

* BekTopHOE 3a7aHue NPSMBIX U IIIOCKOCTEN B MPOCTPAHCTBE.
* CrnoxxeHue rapMOHUYECKUX KOJIeOaHUM.

* I'paduueckoe pelieHrne ypaBHEHUN U HEPABEHCTB.

* IlpaBuibHbIE U TONYIPABUIbHBIE MHOTOIPAHHUKH.

* Konuueckue ceyeHust 1 UX MIPUMEHEHUE B TEXHHKE.

* Tlonarue nuddepenimana u ero NPUIOKEHU.

* (Cxembl MOBTOPHBIX UCTIbITaHUN bepHyu.

* HccienoBanne ypaBHEHUN U HEPABEHCTB C I1APAMETPOM.
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2.1 TemaTu4eckoe NIIAHNPOBAHUE

[Ipu peanuzanuu copep:kaHusi oOIe0Opa3zoBaTEIbHON Y4eOHOU TUCHUILTUHBI

«MatemaTHKa: anredpa u Hauaaa MaTeMaTHYECKOTO aHajKn3a; TeOMETPHs» B Mpeesax
ocBoeHus OIIOITI CIIO na 06a3e OCHOBHOro oOWIEro 00pa3oBaHUS C IMOITYYEHUEM
cpennero oo6mero o6OpasoBanus (IIIIKPC) wmakcumanbHas yuyeOHas Harpyska
00y4Yaromuxcs COCTABIISIET:
o npodeccusam CITO TeXHMYECKOTo U COLUaTbHO-3KOHOMUYECKOTo mpoduieit — 428
4acoB, W3 HUX aynuTopHas (oOs3aTenbHasi) Harpy3ka oOOydaroIIMXCs, BKJIIOYAs
MpaKkTUYECKUEe 3aHATUs, — 286 uacoB; BHeayJAMTOpPHAs CaMOCTOsITelbHash paboTa
cTyneHToB — 142 yaca;

TEMATUYECKUM ITAH
Bup yyeOHol padoThI KoanuectBo
4acoB
Aynutopubie 3ansitusi. Conepxanue 00yueHus Mpodeccun
CI1O
BBenenue 2
Pa3Butne noHsTHS 0 YKCIIe 10
Kopnu, crenenu u norapudmMbl 30
[TpsiMbIC ¥ IJTIOCKOCTH B TIPOCTPAHCTBE 26
Kom6unatopuka 10
KoopauHaTel 1 BEKTOPBI 26
OCHOBBI TPUTOHOMETPHUHU 30
OyHKIMUK U TpadUKU 22
MHoOrorpaHHUKHU U KPyTJIbIe Teja 32
Hadana mareMaTH4ecKkoro aHaiamsa 36
WNHuTterpan u ero npuMeHeHUE 20
DJIeMEHTHI TEOPUU BEPOSATHOCTEH U MATEMAaTHUECKON CTATUCTUKU 10
VYpaBHEHUS U HEPABEHCTBA 22
[ToaroToBKa K 3K3aMeHAIIMOHHON paboTe 10
Hroro 286
BHeayautopHasi camocTosiTeIbHAsi padoTa
[TonroToBKa BHICTYIUICHUH IO 3aJJaHHBIM T€MaM, TIOKJIaI0B, 142
pedepaToB, 3cce, MHANBUIYATHLHOTO IPOEKTA C UCTIOIH30BAHUEM
WH(OPMAITMOHHBIX TEXHOJIOTHH H JIp.
IIpomeskyTOUHAsI aTTEeCTALMA B ()OpPMeE IK3AMEHA
Bcero 428
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2.2 XapaKTepHCTI/IKa OCHOBHBIX BH/10B y‘l€6H0ﬁ ACATCJIbHOCTH CTYICHTOB

Conepxanne |XapaKTepHCTHKA OCHOBHBIX BHAOB /IeATEIbHOCTH CTYJACHTOB

o0y4yeHus (Ha ypoBHEe Yu4eOHBIX ACHCTBHUI)

BBenenue O3HaKkOMJIEHHE C POJIBIO MATEMATUKH B HAyKE, TEXHUKE,
SKOHOMHUKE, UH(OPMAIIMOHHBIX TEXHOJIOTUSAX U MPAKTHYECKOU
nearenbHoCTH. O3HaKOMIIEHHUE C LUENSIMHU U 3aa4aMy U3YUEHUS
MaTeMaTUKHU 1pu ocBoennu npodeccuit CI10 u cnenuanbHOCTER
CIIO

AJI'EBPA

Pa3zBurue Brinonnenue apudmernyeckux NeMCTBUNA HA/l YMCIIaMU, COYETas

MOHATHUA O YCTHBIE U IUCbMEHHBIE IPUEMBI.

yucJie Haxoxnenue npuOanKeHHbIX 3HaU€HUN BEJIMYUH U
MOTPENTHOCTEN BBIYUCIICHUH (A0COIFOTHON U OTHOCHUTEIIHLHOM);
CpPaBHEHUE YHUCIIOBBIX BBIPAXKEHUM.

Haxoxnenue ommbok B mpeoOpa30BaHUsAX U BBIUUCIECHUSX
(oTHOCHTCSI KO BCEM IYHKTaM MPOrPaMMb)

Kopun, O3HakoOMJIEHHE C IOHATUEM KOpHS N-U CTENEHH, CBOMCTBAMHU

CTeleHH, PaIMKaJIOB U MPABUJIAMHU CPABHEHHUS KOPHEH.

Jorapupmel DopMyIUPOBAaHUE ONPEAECIECHUSI KOPHS U CBOWCTB KOPHEH.

Brruncnenue u cpaBHEHUE KOPHEN, BBIMOJIHEHNUE MPUKUIKA
3HaueHus1 KopHs. [Ipeobpa3zoBaHne YUCIOBBIX U OYKBEHHBIX
BBIPXKEHUH, COAEPKAIIMNX PATUKAIIBI.

Brinoninenne pacyeToB 1o ¢popmyiiaM, CoepKaIluM PaguKabl,
OCYIIECTBIIsISI HEOOXOIUMbIE TTOJICTAHOBKH M MPEe0Opa30BaHMUS.
Ornpenenenue paBHOCUIBHOCTH BBIPAXKEHU C paIMKaJIaMH.
Peuienne nppaiioOHaIbHBIX YPaBHEHHUI.

O3HakoOMJIEHUE C MIOHATHEM CTEIEHH C IEMCTBUTEIbHBIM
MOKa3aTeJeM.

Haxosxnenue 3HaueHuil CTeNeHu, UCTIONIb3YS MPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA.

3anuchiBaHUE KOPHS N-i CTENEHU B BUJIE CTETICHU C JPOOHBIM
MoKa3aTesaeM U Hao0OopOoT.

DopMyIUPOBaHUE CBOWCTB CTENICHEN. BhIUnCIIeHME CTENEHEH C
palMOHAIBHBIM IOKA3aTEIEM, BBIITOJITHEHUE TPUKUIKN 3HAUEHUS
CTETICHHU, CPABHECHUE CTEIICHEM.

[IpeoGpazoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAKCHUH,

coAep KalluX CTEIIEHHU, IPUMEHSS CBOWCTBA. Pemenue
IIOKA3aTEJIbHBIX YPABHCHUMU.

O3HakoMJIeHHE C MPUMEHEHUEM KOPHEH U CTENeHel npu
BBIYMCIICHUU CPEJTHUX, ICJICHUN OTPE3KA B «30JI0TOM CEUCHUMN.
Pemenne npukinaaHbIX 3a4a4 HA CIOKHBIE MPOLIEHTHI
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IIpeoOpa3oBan
ue
ajireOpanvecku
X BbIpasKeHUI

BrinosnHeHne npeoOpa3oBaHUil BIpaXEHUH, IPUMEHEHHE (POPMYIL,
CBSI3aHHBIX CO CBOWCTBAMM CTENEHEN U JOorapu(MoB.
Omnpenenenue 00JacTU AOMYCTUMBIX 3HAYEHUN
Jaorapu(pMUYecKoro BelpakeHus. Pemienue norapupmMuyeckux
YpaBHECHUH

OCHOBbBI TPUTTOHOMETPUH

OcHoBHBIC N3ydenue paaruaHHOIO METOJa U3MEPEHUS YIJIOB BPALLCHUS U UX

MOHATHSA CBSI3M C rpaaycHoil Mmepoil. 300paxxenue yrioB BpallleHus Ha
OKPY>KHOCTH, COOTHECEHHUE BEJIMYMHBI YIJIA C €r0 PACIOIOKECHUEM.
dopMyIHpOBaHUE ONPEAEICHUN TPUTOHOMETPUUECKUX (PYHKIUI
JUIS YIJIOB IIOBOPOTA U OCTPBIX YIJIOB NPSAMOYTOJIBHOTO
TPEYroJibHUKA U O0BSICHEHUE UX B3aUMOCBA3U

OcHoBHBIC [IpuMeHeHNnE OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKAECTB IS

TPUTOHOMETPH |BbIUMCICHUS 3HAUCHUN TPUTOHOMETPUUECKUX (PYHKIUI 1O OAHOU

YyecKue U3 HUX

TOXK/AECTBA

IIpeodpa3zoBan |3yueHue OCHOBHBIX (POPMYI TPUTOHOMETPHUH: (POPMYIIbI

usi CJIOXKEHUS, YIBOCHUS, TPe0oOpa30BaHUs CYMMBbI

NMpOCTeHIMUX  |TPUTOHOMETPUYECKUX QYHKIMNA B MPOU3BENICHUE U MTPOU3BEACHUS

TPUTOHOMETPH |B CYMMY U IPUMEHEHUE IIPU BBIYUCICHUH 3HAYCHUS

YEeCKHUX TPUTOHOMETPUUYECKOT O BBIPAXKEHUS U YIIPOILECHUS €TO0.

BbIpaKeHHH O3HaKOMIJIEHHE CO CBOMCTBAMU CUMMETPHUM TOYEK HA €UHUYHON
OKPY>KHOCTH U IPUMEHEHHUE UX JUIsl BbIBOJIA (POPMYIT IPUBEACHUS

Ipocreiimme |Pemenune no gpopmynaM U TPUTOHOMETPUUYECKOMY KPYTy

TPUTOHOMETPH |[IPOCTEHIINUX TPUTOHOMETPUYECKUX YPABHEHUM.

YyecKue [IpuMeHeHne 00X METOOB pEIICHUs YpaBHEHUH (IpUBEACHHE

YPABHEHHMSI H  |K JIMHEHHOMY, KBaJJpaTHOMY, METOJ] Pa3JI0KEHUS HA MHOKUTEIH,

HepageHcmea  |3aMEHBI IEPEMEHHON) ITPU PELIEHUN TPUTOHOMETPUYECKHUX

YpPaBHECHUH. Y MEHUE OTMEYATh HA KPYre PEIICHUS MPOCTEUIIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB
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APKCHHYC, O3HaKOMJICHUE C TIOHITHEM OOPATHBIX TPUTOHOMETPUUYECKUX

apKKOCHMHYC, |(QyHKIUIL.

APKTaHIeHC N3yuenue onpeneneHuii apkCUHyca, apKKOCHHYCa, ApKTaHTeHCa

ymucsaa yucia, GopMyIUpOBAHHUE UX, U300PAKEHNE HA €AUHUYHON

OKPY>KHOCTH, PUMEHEHHUE MPU PEIICHUN YPaBHECHUI
®YHKIIMH, UX CBOVICTBA U TPA®UKH

DOyHKIMHU. O3HaKOMJIEHHE C TOHATHEM NIEPEMEHHON, TPUMEPAMHU

Ilousitue o 3aBUCUMOCTEH MEXTy MePEeMEHHBIMHU.

HeNpepPbIBHOCTH O3HakoMIIeHHE ¢ IOHSATUEM Tpaduka, onpeaeaeHue

GyHknun NPUHAIICKHOCTH TOUKH Tpaduky pyHkuuu. OnpeaeneHue mno
dbopMyIie npocTeiilieil 3aBUCUMOCTH, Bua ee rpaduka.
Bripaxkenue no ¢hopmyse o HOM nepeMeHHON Yepe3 ApyTrue.
O3zHakomileHHE ¢ onpeiesieHueM GyHKIUU, popMyTupoBaHUe
ero. Haxoxnenue obnactu onpeenaeHus 1 00JacTu 3HaYECHUN
byHKIIIU

CaoiicTBa O3HakoMJIeHHE ¢ pUMepaMu (HYHKITMOHATBHBIX

pyHKIHU. 3aBUCUMOCTEN B peajibHBIX MPOIeccaxX U3 CMEXHbBIX

I'paduueckas muctuIuinH. O3HaKOMJIEHHUE C I0Ka3aTeIbHBIMU

HHTepIpeTanus. pacCy>KIEeHUSIMUA HEKOTOPBIX CBOMCTB JINHEWMHON U

IIpumepsbi KBaJIpaTUYHON (PYHKIIUH, MPOBEJEHUE UCCIIEIOBAHUS

(GYHKIUOHAJIBHBIX |JTMHEHHON, KYCOUHO-IMHEHHON, TPOOHO-TUHEHHOH U

3aBHCUMOCTeEN B KBaJIpaTUYHON (DYHKIIHMI, MOCTPOEHUE UX TPadUKOB.

peajbHbIX [TocTpoenue u urenue rpapukoB Gyukuuii. MccnegoBanue
npoieccax u byHKIUY.

SIBJICHUSIX CocraBnenue BU0B GyHKIIUN 1O TaHHOMY YCJIOBHIO,
pelieHre 3a71a4 Ha SKCTpeMyM. BeImotHeHre mpeoOpa3oBaHUiA
rpaduka GyHKIIUH

OopaTtHble Uzyuenue nonamus oopammuoii hynkyuu, onpeaeIeHne BIIa

byHknun U nocmpoenue epaguxa oopamuoi GyHKyuu, HaxoxHcoeHue ee

obaacmu onpedeneHus u ooaracmu 3Hadenui. [Ipumenenue
CBOMCTB (DYHKIIUI TIPU UCCIICIOBAHNN YPaBHEHUH U pEIICHUU
3a/a4 Ha 3KcTpeMyM. O3HAKOMJIEHUE C MMOHATHEM CIOKHOU
byHKIIIH
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CreneHnble,
NoKa3areJbHbIE,
Jorapupmuyeckue
U
TPUTOHOMETPUYECK
e PyHKUMH.
OopaTHbIe
TPUTOHOMETPUYECK
ue GyHKunu

Boruncnenue 3naueHni PyHKIUIA 10 3HAUEHUIO apTyMEHTA.
OrnpeneneHue MojoKeHusl TOUKM Ha Tpaduke 1o ee
KOOpJMHATaM ¥ Ha00OpOT.

Hcnonb3zoBanue CBOMCTB (DYHKIIMI 1711 CpaBHEHUS 3HAUEHUI
creneHeit u norapudmos. [TocTpoeHne rpa@ukoB CTENEHHBIX
U JlorapuPpMuUUecKux QyHKIUH.

Pemenue nokazarenbHbIX U J0rapupMUYECKUX YPABHEHUH U
HEPABEHCTB 110 U3BECTHBIM aJTOPUTMAaM.

O3HaKOMJIEHHE C IOHSATUEM HENPEPBIBHON MEPUOIUYECKON
byHkuuu, GopMyIUpOBaHHE CBOWCTB CUHYCA U KOCHUHYCA,
MOCTPOCHHE UX I'PaPUKOB.

O3HaKOMIIEHHE C TOHSATUEM TAPMOHUYECKUX KOJIeOaHUH 1
npyUMepaMH rapMOHMYECKHUX KOJICOaHMM 1711 OMUCaHUs
IpoLEeccoB B (PU3UKE U APYTUX 00JIacTAX 3HAHUS.
O3HakOMJIEHHE C OHITUEM Pa3pbIBHON MEPUOIUYECKON
byHkMu, GOpMyIUPOBAHHE CBOWCTB TAHT€HCA U KOTAHTEHCa,
MOCTPOCHUE NX IPadUKOB.

[Tpumenenue cBONCTB GyHKIMIA Il CpaBHEHUS 3HAUCHUN
TPUTOHOMETPUUYECKHUX (DYHKIIMH, pereHus
TPUTOHOMETPUUYECKUX YpaBHEHUH. [locmpoeHnue epaguxos
06pamHvIX MPUSOHOMEMPULECKUX PYHKYUL U OnpedeneHue no
epaghukam ux ceoticma. BrIToIHEHHE TTPe0Opa30BaHUS
rpauKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocaenoBaTeIbLHOCTH

O3HaKOMJICHHE C TIOHATHEM YHCIIOBOU MOCIIE0BATEIHHOCTH,
criocobaMu ee 3aJaHvsl, BRIYHCICHUSIMH €€ YWICHOB.
O3Hakomnienue ¢ NOHAMUeM npeoeia nocied08amenrbHOCmU.
O3HaKOMJICHHE C BBIYUCIICHHEM CyMMBI O€CKOHEYHOTO
YHCIIOBOTO Psijia HA IPUMEPE BBIYUCICHUS CyMMBbI
OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON MTPOTPECCHH.
Pemenwne 3ana4y Ha nmpuMeHEHHE HOPMYITBI CYMMBI
OECKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON Iporpeccuu
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IIpousBoaHas u ee
NpUMeHeHHe

O3HaKOMJIEHHE C TOHATHEM MPOU3BOJHOM.

N3yuenue u GpopMynrpoBaHUEe €€ MEXaHUYECKOTO U
Tr€OMETPUYECKOTO CMBICIIA, U3YUEHUE AITOPUTMA BBIYUCICHUS
IIPOM3BOJAHOM HA PUMEPE BBIUUCIIEHUS] MTHOBEHHOM
CKOPOCTH M yTJI0BOTO Kod(pdulieHTa KacaTeIbHOM.
CocraBiieHNE ypaBHEHHUS KacaTeIbHOU B 00IIEM BUJIE.
VYcBoenue npasun qudpepeHurpoBaHus, TaOIUIIbI
IPOU3BOJIHBIX 3JIEMEHTAPHBIX PYHKUUN, TPUMEHEHHUE IS
muddepenurpoBanus GyHKUIHNA, COCTaBICHUS YPaBHEHUS
KacareabHOU. M3yueHue TeopeM 0 CBSA3M CBOMCTB (DYHKLIMH U
IPOU3BOJIHOM, (OPMYITHPOBKA UX.

[IpoBenenue ¢ MOMOIIBIO TPOU3BOJIHON UCCIIEIOBAHUS
dbyHKIMY, 3aJaHHON (POPMYITOIA.

VYcraHoBiieHHE CBSI3U CBOMCTB (DYHKIIMU W TPOU3BOIHOM MO
UX rpaukam.

[IpumeHeHue nporu3BOAHOM AJIs peuIeHus 3a/1a4y Ha
HaX0XJAeHHe HauOOIbIIETr0, HAMMEHBIIIETO 3HAUCHHS U Ha
HaXOXKJICHHE DKCTpEMyMa

IlepBooOpa3Has u
HHTErpaJ

O3HaKOMIJICHHE C TTOHATHEM UHTETpaja M MepBOOOpa3HOM.
N3yuyenue npaBuia BEIYUCICHUS TICPBOOOPA3HON M TEOPEMBI
Hperorona—JleitOnunia.

Pemenue 3ay1a4y Ha CBSA3b MEPBOOOPA3HON U €€ MMPOU3BOIHOM,
BBIUHCJICHUE TIEPBOOOPA3HON I JAaHHOUW (PYHKITHH.
Pemenue 3ay1ay Ha IpUMEHEHHE MHTETPaJIa JJIS BHIYUCICHUS
(GU3HYECKUX BEJTUYUH U TUIOIIAICH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus u
CHCTEMbI
YPaBHeHUM
HepaBencrBa u
CHCTEMbI
HEPaBeHCTB ¢
ABYyMH
nepeMeHHbIMHU

O3HakOMJIEHHE C MPOCTEUIIMMH CBEECHUSIMU O KOPHAX
anredpandeckux ypaBHEHUH, TOHATUSIMH HCCIIEIOBAHUS
YPaBHEHUHN U CUCTEM YPaBHECHUU.

N3yuenue Teopun paBHOCUIBHOCTHA YPABHEHUM U €€
npuMeHeHus. [ToBropeHue 3anucu pemeHus CTanaapTHbIX
ypaBHEHUM, MPUEMOB IIpeoOpa3oBaHUs YPaBHCHUH IS
CBEJICHHS K CTAaH/IAPTHOMY YPaBHEHUIO.
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Pemenne panoHAIBHBIX, HPPALUOHAIBHBIX, ITOKA3aTEIBHBIX
Y TPUTOHOMETPUYECKUX YPABHEHUM U CHCTEM.
Hcnonb3zoBanue CBOMCTB U rpapukoB GYHKIMM 17151 peIIeHUs
ypaBHeHUH. [IoBTOpEHNE OCHOBHBIX IIPUEMOB PELLICHUSA
cucreM. Perienue ypaBHEHUN ¢ IPUMEHEHHUEM BCEX IIPUEMOB
(pa3nokeHHsI Ha MHOYKUTEIH, BBEACHUSI HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, Ipa)uyecKoro MeToa).

Pemenue cucreM ypaBHEHHM C IPUMEHEHUEM PaA3IMYHBIX
cnoco6o0B. O3HakoMJIEHHE ¢ OOLIMMHU BOIIPOCAMH PEIIECHUS
HEPABEHCTB U UCIOJIb30BaHUE CBOMCTB U rpaUKOB PyHKIUN
IIPU PELICHUN HEPABEHCTB. PenieHrne HEpaBEHCTB U CUCTEM
HEPABEHCTB C NIPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
[IpuMeHeHne MaTeMaTUYECKUX METOOB JJIsl PELIECHUS
coJiepKaTeNIbHbIX 33/1a4 U3 pa3InYHbIX 00J1acTel HAYKU U
npakTUKu. HTepIpeTHpOBaHNUE PE3yJIbTATOB C YYETOM
peanpHbIX OrpaHUYEHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEM "

OcHoBHBIC
NOHATHA
KOMOMHATOPUKH

N3ydenne npaBuiaa KOMOMHATOPUKHN U TPUMEHEHHE TIPH
pelieHn KOMOMHATOPHBIX 3a/1ad.

Pemenrie koMOMHATOPHBIX 337124 METOIOM repedopa u 1o
MPaBWIy YMHOKEHUS.

O3HaKOMJICHHUE C TIOHSITHUIMU KOMOMHATOPUKH:
pa3MeIlIeHUsIMH, COYETAHUSIMHU, IEPECTAHOBKAMU U
dbopmynamu 1715 uX BeiuucieHus. OObSICHEHHE U IPUMEHEHUE
dbopMyI [I71s1 BEIUKUCTIEHUS pPa3MEIlleHUI, TEPECTAaHOBOK U
coueTaHui npu perieHnu 3aaad. O3HakKOMIIEHUE C OMHOMOM
HsroTona u tpeyronsarkom Ilackans. Pemenue
NPaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM MMOHATHI U TPABUI
KOMOMHATOPUKHU

JJIeMeHThI TEOPUH

N3yuenue KIaccu4eckoro onpeaeacHus: BEpOSITHOCTH,

BEPOSITHOCTEM CBOWCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccmoTpenne npumMepoB BBIYUCICHUST BEPOSATHOCTEM.
Pemenue 3aau Ha BRIYUCIICHNE BEPOSATHOCTEH COOBITHIT

IIpeacrasienue O3HaKOMJIEHUE C MPEJICTABICHUEM YUCIOBBIX JAHHBIX U UX

JAHHBIX (Ta0JUIbI, |XapPAKTEPUCTUKAMHU.

AUATPAMMBI, Pemenune mpaktudeckux 3aa4 Ha 00padOTKy YHUCIOBBIX

rpadpukn) JTAHHBIX, BBIYUCIICHUE UX XapAKTEPUCTUK

I'EOMETPUA

24




IIpsimble u
IVIOCKOCTH B
NMPOCTPAHCTBE

DopMyIUpPOBKA U NPUBEACHUE JOKA3ATENBCTB IPU3HAKOB
B3aUMHOI'0 PACIIOIO0KEHUS MPSAMBIX U TUIOCKOCTEM.
Pacno3snaBanue Ha yepTeRax U MOJEIAX PA3JIUYHBIX CIy4acB
B3aMMHOI'0 PACIIOIO0KEHUS MPSAMBIX U IIJIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXACHUN. POPMYyIUPOBAHUE
ONpENEIICHNM, MPU3HAKOB U CBOMCTB MapaJIEIbHBIX U
NEPNEHAUKYJIISPHBIX IUIOCKOCTEH, IBYTPAHHBIX U JIMHEMHBIX
YIJIOB.

BrInonHeHne nocTpoeHus yrioB MEXAY NPSIMbIMU, IPIMOUN U
IJIOCKOCTBIO, MEXKY IJIOCKOCTSIMHU MO ONMCAHUIO U
pacrno3HaBaHUE UX HA MOJEIIAX.

[IpuMeHeHne NPU3HAKOB U CBOVMCTB PACIIOJIOKEHUS IPSIMBIX U
IIJIOCKOCTEN IIPU PELICHUU 3a/ay.

N306paskeHre Ha pUCYHKAX U KOHCTPYUPOBAHHE HA MOJEISIX
NEPNEHANKYJISPOB U HAKIOHHBIX K IUIOCKOCTH, NPSIMBIX,
IapaJIJIEIbHbIX IIJIOCKOCTEH, YIVIOB MEXKIY NPAMOM U
IUIOCKOCTBIO U 00OCHOBAHKE MMOCTPOCHHUS.

Peurenne 3a1ay Ha BBIYMCIIEHUE TEOMETPUYECKUX BEJINYHUH.
OnuchIBaHUE PACCTOSIHUSA OT TOUKH J0 MIOCKOCTH, OT MPSAMOU
110 TUIOCKOCTH, MEXAY MIIOCKOCTAMH, MEKIY
CKpEIIMBAOUIMMHUCS MPSAMBIMU, MEK1y TPOU3BOJIbHBIMU
¢urypamu B npoctpaHcTBe. DopMynHpoBaHUE U
JTIOKa3bIBaHWE OCHOBHBIX TEOPEM O PACCTOSIHUAX (TEOpeM
CYyILIECTBOBaHMsI, CBOWCTBA).

N300paxeHne Ha 4epTexxax U MOJEIIAX PACCTOSIHUS U
000CHOBaHUE CBOUX CYXAeHUN. OnpeeneHne U BbIUUCICHNE
paccrosiHuil B npoctpaHcTse. [Ipumenenue popmyn u Teopem
IUITAHUMETPUH JUIS pelIeHus 3a1a4.

O3HaKOMIIEHHE € MMOHATHEM NapAJIEIBHOIO POEKTUPOBAHUS
U €ro CBOMCTBaMU. Dopmynuposarnue meopemvi 0 nAOWaou
OpPMO20HANLHOU NPOEKYUU MHO20Y20IbHUKA.

[IpumeneHue Teopuu i1 000OCHOBAHHUS MOCTPOSHUN U
BBIYMCIICHUH. APryMEHTUPOBAHUE CBOUX CYXJICHUH O
B3aMMHOM PaCIOJIOKEHUU IPOCTPAHCTBEHHBIX QUTYD
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MHoOrorpaHHuKu

Onrcanune u XapakTEPUCTUKA PA3ITUYHBIX BUIOB
MHOT'OI'PAHHUKOB, IIEPEUYNUCIICHUE UX DJIEMEHTOB U CBOMCTB.
N300pakeHre MHOTOTPAaHHUKOB U BBITIOJIHEHHUE ITOCTPOEHUS
Ha U300paKEHUAX U MOJIEISIX MHOTOTPAaHHUKOB.
Brruuciienue JIMHEWHBIX 2JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOH(MUTYypaIUsAX, apTYMEHTUPOBAHUE
CBOUX CYXKJICHHI. XapaKTepuCTUKa U N300paKEHUE CCUCHUS,
pazeepmKu MHO202PAHHUKOG, BBIYUCIICHNUE III0IIaAen
IIOBEPXHOCTEM.

[locTpoenue npoctelmux ceueHuit Kyoa, Npu3Mbl,
nupamuabl. [Ipumenenue pakToB U cBeEHUN U3
IJJAHUMETPUH.

O3HakoMJIEHHE C BUAAMU CUMMETPUI B IPOCTPAHCTBE,
dbopmynupoBaHUE ONPECTCHUN U CBOMCTB. XapaKTEePUCTHKA
CHUMMETPHUH TEJI BPalleHHUs] U MHOTOI'PaHHUKOB.

[IpruMmeHeHune CBOMCTB CUMMETPHUU IIPU PELICHUU 3a1ay.
Hcnonb3zoBanue NpruoOPETEeHHBIX 3HAHUM JJIs1 UCCIIEIOBAHUS U
MOJIEJIMPOBAHUS HECIIOKHBIX 3a7a4.

N3o6paskeHre OCHOBHBIX MHOTOIPAHHUKOB U BBITIOJHEHUE
PUCYHKOB 10 YCJIOBUSIM 3a]1a4

Tenan
MOBEPXHOCTH
BpalleHUs

O3HakoMJIEHHE ¢ BUJAaMU TeJ BpalleHus, GopMyIupOBaHUE
UX OIPENICIIEHUN U CBOWCTB.

DopMyJIMPOBAHUE TEOPEM O CEUYECHHHU IIapa MIOCKOCTHIO U
IUIOCKOCTH, KacaTelbHOM K cdepe.

XapakTepuCcTHKa U U300pakeHHe TeJl BpallleHus], UX
pPa3BEpPTKHU, CEUCHUS.

Pemenune 3a1a4 Ha NOCTPOEHUE CEUEHU, BBIUUCIIEHUE JIUIVH,
paccTosiHUM, YIIoB, Iromanen. [Ilposenenne noka3aTeabHbIX
pacCyXJIeHUH IIPU PELICHUU 3aa4.

[IpumMeHeHne CBOMCTB CUMMETPHUHM ITPHU PEIICHUU 3a]1a4 Ha
TeJa BpallleHusl, KOMOMHAIUIO TEJ.

N306paskeHre OCHOBHBIX KPYTJIBIX TEJ U BHIIOJTHEHHE
PUCYHKA I10 YCIIOBUIO 3aJ1a4U

HN3mepenus B
reoMeTpuu

O3HaKOMIIEHHE C TIOHATUSAMU TUIOMIAAN  00beMa, aKCHOMaMu
Y CBOVMCTBAMM.

Pemrenne 3amay Ha BRIYMCIICHUE TIONIAICH TUIOCKUX (QUTYP C
IPUMEHEHHEM COOTBETCTBYIOMUX (GOPMYI U (PaKTOB U3
wianuMeTpun. 3ydeHue TeopeM o BRIYUCICHUN 00BEMOB
IPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a]]a4 HAa IPUMEHEHUE
dbopmy Beraucienus: o0beMoB. Mzyduenne dhopmy s
BBIYHCIICHUS TIJIOMIAJIEH TOBEPXHOCTEH MHOTOTPAHHUKOB U
TEJ BpAICHUA.

O3HAaKOMIICHHE C METOIOM BBIYHCIICHUS TIIOIIA TN
OBEpXHOCTH cepbl. Permenune 3a1a4 Ha BRIYUCICHHAE
TUTONIA/ICH TTOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ
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Koopaunarol u
BEKTOPbI

O3HakOMJIEHHE C TOHATHEM BEKTOpa. M3yueHue nexkapToBon
CHUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOCHUE I10
3aJJaHHBIM KOOpAMHATaM TOYEK U INIOCKOCTEN, HAXOXKIECHUE
KoopauHat Touek. HaxoxxaeHue ypaBHEHUM OKPYKHOCTH,
cdepsl, IIOCKOCTU. BbIunciieHre paccTOSTHUN MEXIY
TOYKAMMU.

N3ydyeHne cBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUII PA3JI0KEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJI HAXOXKICHUSA
KOOpAMHAT BEKTOPA B IIPOCTPAHCTBE, IPABUJI JEUCTBUM C
BEKTOpPaMH, 3aJaHHBIMUA KOOPAUHATAMMU.

[IprMeHeHue Teopun NpU pEeLIeHNUH 3a1ad Ha IEHCTBUA C
BEKTOpaMH. V3yueHue cKajasipHOIro NpOU3BEACHUS BEKTOPOB,
BEKTOPHOI'O YPaBHEHHMs IIPSIMOU U IIJIOCKOCTH. IIpuMenenue
TEOPUH IIPU PELICHUN 3a7a4 Ha IEUCTBUS C BEKTOPaMHU,
KOOPAMHATHBIN METO/, IPUMEHEHUE BEKTOPOB JUIs
BBIYMCJICHUS BEJIMYMH YIJIOB U paccTOSIHUN. O3HAKOMIIEHHE C
JI0KA3aTeJIbCTBAMU TEOPEM CTEPEOMETPUU O B3AUMHOM
PACIIOJIOKEHUH IIPSAMBIX U IUNIOCKOCTEH C UCIIOIB30BAHUEM
BEKTOPOB
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3. YCJI0OBUSA PEAIN3ALIMU TPOT'PAMMBI INCHUITJIMHBI

3.1 TpeOoBaHus K MUHMMAJIbHOMY MaTEePHATBHO-TEXHUYECKOMY 00eCIeYeHH IO

Peanuzaums yueOHOM AMCHMIUIMHBI TpeOyeT Haiauuug YydyeOHoro KkaOuHera
«MaremaTtuka».

O6opynoBaHue yuyeOHOTO KaOUHeETa:

- pabo4ne MecTa 1Mo KOJIMYECTBY 00 yJaIOIIUXCS;

- pabodee MeCTO MpenoaaBaTers;

- KOMIUIEKT Y4eOHO-METOINUECKON JOKYMECHTAIIVH;

- HaIJISTHBIE TIOCOOUS;

- KOMIUIEKTBI 33JIaHUN JUISI TECTHPOBAHUS U KOHTPOJBHBIX PadoT;
- I3MEPHUTEIIBHBIC ¥ YePTSIKHBIC HHCTPYMCHTHI;

TexHuueckue cpeacta oOydeHHs :

- KOMITBIOTEP C JUIEH3UOHHBIM MPOrPaMMHBIM 00€CTIeUEHUEM;
- MyJIbTUMEIMIUHBIN IIPOEKTOP;

- DKpaH;

- JIOKaQJIbHAasl CETh;

- MMOJIKJIFOUCHUE K ri100anbHoM cetu MIHTEpHET;

- ayIUOCUCTEMA;
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3.2 UndopmannoHHoe odecrieyeHne 00ydeHust

Ilepeyens  pexkomMeHayemMbIX  Y4eOHbIX  u3aaHuii, HHTEepHeT-pecypcos,
JAOMOJTHUTEJIbHOM JTUTEPATYPbI

OCHOBHbBIE HCTOYHHKH:

Amanacan JI.C., Bymysoe B.®., Kaoomyes C.b. u op. T'eomerpus (06a3oBbiii u
yriay0neHHsiid yposau). 10—11 kmaccel. — M., 2018.

bawmakos M.M. MatemaTtnka: y4eOHMK Il CTyI. YUpexAeHU cpexa. mpod.
obOpazoBanus. — M., 2016.

bawmakos M. M. MatemaTuka. 3ajlayHuk: ydye0. ocoOue sl CTyZ. YUYpexACHUN
cpen. npod. oopazoBanus. — M., 2016.

bawmarxos M.HM. MatemaTuka. DJIEKTPOHHBIN y4eO. —MeTOJ. KOMIUIEKC JJIsl CTY/.
yupexaeHui cpel. mpod. oopazosanus. — M., 2016.

Hukonvckuu C.M., Ilomanos M.K., Pewemnuxos H.H. u op. Anrebpa u Hayana

ananu3a: yueO. mist 10 k1. obmeoOpa3osar. yupexaenuit. — M., 2016.
Huxonvckuui C.M., [lomanoe M.K., Pewemnuxos H.H. u op. Anrebpa u Hayana
aHanu3a: yueO. mis 11 k1. obmeobpazosar. yupexaenuit. — M., 2016.

JlonoJiHuTEeIbHbIE HCTOYHUKHU

OenepanbHblii 3ak0H OT 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B Poccuiickoit
denepanumny.

[Ipukaz MwunucrepctBa obOpazoBanus u Hayku P®D ot 17.05.2012 Ne 413 «O6
yTBEpKJIEHUU (eepalbHOTO TOCYIapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIapTa
cpeaHero (IOJIHOT0) O0IIero 0Opa3oBaHUs.

[Ipukaz MwunucrepctBa obpazoBanus W Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHUH u3MeHeHui B IIpuka3z MunuctepcTBa 00pa3oBaHusl W Hayku Poccuiickoii
@®enepaniun - ot 17.05.2012 Ne 413 «OO6  yTBepkAeHUH  (PeaepaabHOTO
rOCYy/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa cpeaHero (MoJHOro) oOIero
o0pa3oBaHUs».

[Tucemo JlemapTaMeHTa TOCYJapCTBEHHON MOJIMTHKU B cepe MOATOTOBKH pabodnx
kagpoB u [II10O MunucrepctBa obpazoBanus U Hayku PD ot 17.03.2015 Ne 06-259

bawmaxoe M.M. Matematuka: KH. JUIsl MpPENOJaBarelis: METold. mocobdue. — M.,
2017

HNuTepHeT-pecypcnl
www.fcior.edu.ru (MapopMamoHHbIe, TPEHUPOBOYHBIC W KOHTPOJIbHBIC MAaTECPHAIIBI)
www.school-collection.edu.ru (Exmnaas koyuteKuu IUQPPOBEIX 00pa30BaTEIBHBIX
pecypcoB)
https://uchi.ru/ (MaTepakTuBHas 0Opa3oBaTeIbHAS IIATPOpMa)
http://math4school.ru/

http://mathematichka.ru/
https://ya-znau.ru/ (3nexTpoHHBIH 00pa30BaTEIIBHBIN MPOCKT)
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4. KOHTPOJIb ¥ OLIEHKA PE3YJbTATOB OCBOEHHMS YUYEBHOMN JUCIHUITIJIMHBI
Kontpons u oImeHka pe3ylbTaTOB OCBOEHUSA Y4YEOHOW JAUCIUTIIIUHBI

OCYIIECTBIISIETCSl MpernojaBaTesieM B MPOIECCe MPOBEICHUS MPAKTUUECKUX 3aHSITHUH,

TECTUPOBAHMS, a TAKXKE BBIMOJHEHUS OOYyYalOIUMUCS WHAWBUIYATbHBIX 3aJaHUM,

MIPOEKTOB, UCCIIEJOBAHUN.

Pe3yabTaThl 00yyeHHs
(ocBOEHHBbIE YMEHHs, YCBOCHHbIE 3HAHHUSA)

@D opMBbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yJabTaToB 00y4eHH sl

1

2

YMmenus:

BBIIIOJIHATH apu(pMeTnyecKue AeHCTBUS HaJl YUCIIaMH,
coueTasi yCTHbIE€ U TUCbMEHHbIE IPUEMBI; HAXOJUTh
NpUOJIMKEHHBIC 3HAYCHNUS BEJIMYHMH U TTOTPEITHOCTH
BBIYMCIIEHUH (a0COJIIOTHAS M OTHOCUTEIIbHAS);
CpPaBHMBATh YUCJIOBbIE BHIPAKEHUS;

HaXOJUTh 3HAUYEHUS KOPHsI, CTENIEHH, Jorapudma,
TPUTOHOMETPUYECKUX BBIPAKEHUM Ha OCHOBE
OTpeJIeNIeHUs], UCTIOIb3Yys IPU HEOOXOAUMOCTH
MHCTPYMEHTAIBHBIEC CPEACTBA; M0JIb30BATHCS
pUOIMKEHHOM OLIEHKOM MU MPaKTUYECKUX pacuerax;

NUCHMEHHAs! CAMOCTOSITEIbHAS padoTa
NUCHbMEHHAs! KOHTPOJIbHAS paboTa
npaKkTUYecKas MpoBepKa
KOMOWHHMPOBAHHBIN METOT B (hopme
(GpoHTaTBFHOTO OMpOCca U TPYIIIOBOI
CaMOCTOSITEIbHON pabOThI
TECTUPOBAHNE

BBITIOJIHATH IPe0Opa30BaHMs BhIPAXKEHUN, IPUMEHSS
(hopMyIIBI, CBSI3aHHBIE CO CBOMCTBAMHM CTETICHEH,
J0orapu(MoB, TPUTOHOMETPUYECKUX (PYHKINN

BBIYHCIIATE 3HAYCHHE (DYHKITHH 110 33JaHHOMY
3HAYEHUIO apryMeHTa MPH Pa3IMIHBIX CIIOC00ax
3amanus QyHKITUN

OTIPEIeNIATh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIUH,
WJUTIOCTPUPOBATH X Ha rpadukax

CTPOHTH TPaPUKH U3YUECHHBIX ()YHKIHHA, WILTFOCTPHPO-
BaTh MO IpauKy CBOMCTBA AIEMEHTAPHBIX (PYHKITUH

HCIIOJIB30BaTh INOHATHUC d)yHKHI/II/I JJIs1 OITMCaHUusA U
aHaJIU3a 3aBUCHUMOCTEH BEIIMYUH

MUCHMEHHAs! CAMOCTOSITEIbHAS padoTa
MMCbMEHHAs! KOHTPOJIbHAs paboTa
npakTU9ecKas MpoBepKa

TECTHUPOBAHUE

WH/IMBUyaJIbHAs paboTa C AIEKTPOHHBIM
y4eOHUKOM

HAXOJIUTh TIPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIIHIA;
WCIOJIb30BATh IPOU3BOTHYIO JIJISl H3yUCHUSI CBOMCTB
(GYHKIMNA U TOCTPOCHHMS rpaduKOB

MIPUMEHSTH MPOU3BOIHYIO JUIsl POBEACHUS MPUOIIH-
YKEHHBIX BBIYMCIICHUH, pelIaTh 3a/Iaul MPUKIaTHOTO
XapakTepa Ha HaX0XJAeHHe HauboIbIIEero u
HAaWMEHBIIET0 3HAUYCHUs

BBIYHUCJIITH B HpOCTGﬁH.IPIX Clydqadax Iuiomaan u

00BEMBI C HUCIIOJIB30BaHHCM OIIPCACIICHHOIO
HHTCI'palia,
peuIaThb panroOHAJIbHBIC, IIOKa3aTCJIbHBIC,

JIOFapI/I(bMI/I‘ICCKI/Ie, TPUTOHOMETPUUCCKUEC YpPABHCHMU,
CBOJAINMECS K JIMHEMHBIM H KBaJApaTHBIM, a4 TaK¥Xe
AHAJIOTUYHBIC HCPABCHCTBA 1 CUCTCMBI,

NUCHMEHHAs! CAMOCTOSITEIbHAs padoTa
MUChbMEHHAs! KOHTPOJIbHAsS paboTa
NpaKkTUYecKas MpoBepKa
KOMOWHHMPOBaHHBIN METOT B (hopme
(GpOHTAIBLHOTO ONPOCa U TPYIIIOBO
CaMOCTOSTEIBHOM PabOTHI
TECTUPOBAHUE
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UCTOJB30BaTh  TIpadUUecKuil  METOJ  peIieHHs
YPaBHEHUN W HEPABEHCTB;

n300pakaTh Ha KOOPIMHATHOW IUIOCKOCTH PEIICHHS
YpaBHEHUM, HEPABEHCTB U CUCTEM C  JBYMs
HEU3BECTHBIMU;

NMCbMEHHAs! CaMOCTOsITEIbHAs paboTa
MUChbMEHHAs! KOHTPOJIbHAs paboTa
NpakTUYecKas MpoBepKa
TECTUPOBAHUE

METO/] IPAKTHYECKOTO KOHTPOJIS

COCTaBJISAITh M pellaTb YpPaBHEHUS U HEPABEHCTBA,
CBSI3BIBAIOILIME HEU3BECTHBIE BEJIIMYMHBI B TEKCTOBBIX
(B TOM 4McClIe NIPUKIAAHBIX) 33]1a4ax;

pemate  MpocTeiimne  KOMOWHATOPHBIE 334y
METO/IOM TIepedopa, a Takke C HCIO0JIb30BAHUEM
W3BECTHBIX (OpMyIT;

BBIYUCIISITH B HpOCTefIIHHX cnyqaﬂx BCpOfITHOCTI/I
COOBITHI HAa OCHOBE IOJCYETA YHCIa HCXOI0B;

pacrno3HaBaTh Ha yepTexax n MOJICTIX
MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
00BEKTHI C UX OMHUCAHUSIMH, H300paAKEHUSIMU,

ONKCHIBATh B3aHMHOE pACMOJOXKEHHE NPSIMbIX H
IJIOCKOCTEN B MPOCTPAHCTBE, apryMEHTUPOBATh CBOU
CYXJIEHHS 00 3TOM pacloJIOKEHUU;

AHAJIIM3UPOBATE B HpOCTGfIHIHX CiIydasixX B3aMMHOC
PACIIOJIOKECHNC 00BEKTOB B MMPOCTPAHCTBE;

n300paxkaTh OCHOBHBbIE MHOTOTPAaHHUKH U KpYIJjble
TeJ1a; BBITOJIHITH YEPTEXKH M0 YCIOBHSIM 3a/ay;

CTpOUTH TMpOCTEHIINEe Cce4YeHHus Kyba, MpU3MBI,
MIAPaMU/IBI;

pemaTh  IJIAHUMETPUYECKHEe M IPOCTEUIIHe
CTepeOMETpUYECKHE  3aJaud  Ha  HaxXOXKJICHHE
T€OMETPUYCCKUX BEIWYHMH (IUTMH, YTJIOB, TUIOIIAICH,
00bEMOB);

UCIOJIb30BAaTh MpPU PEHICHUH CTEPEOMETPUUYECKUX
3a/1a4 MJIaHUMeTpUYecKue pakThl U METOIBI;

MUCbMEHHAs cCaMOCTOsITeNIbHAs paboTa
IpaKTHYecKas MpoBepKa

MMCbMEHHAs! KOHTPOJIbHAs paboTa
MAIIMHHBINA KOHTPOJIb
KOMOWHHMPOBAHHBIN METOT B (hopme
(bpOHTaNIBHOTO ONpOCca U TPYIIIOBOI
CaMOCTOSITEILHON pabOThI

IIPOBOAWTE A0KA3aTCIbHBIC PACCYKICHUA B XOJC
PCUICHUA 3a/1a1

WCIIOJIb30BaTh  MPHOOPETEHHBIE 3HAHUS U
YyMEHHSI B IPAKTHUECKON  JeATeIbHOCTH U
MTOBCEITHEBHOM KU3HU:

— JUIsl TPaKTUYECKHX pacyeToB M0 Qopmynam,

BKJTIOUAst bopMyIbI, coJieprKalue CTETeHH,
paaukanel, JorapudmMbl U  TPUTOHOMETPUYECKHE
byHKIMH, UCIIOJIB3YS npu HEOO0XOMMOCTH
CIpaBOYHbBIE MaTepuabl u npocreiime

BBIUMCIIUTENIbHBIE YCTPOICTBA;

— JUIs OIIMCAHUs C TIOMOLIbIO (PYHKIUI Pa3Iu4HbIX
3aBUCUMOCTEH, TpeJCTaBlIeHUs UX TIpapHUyuecKH,
MHTepHpeTaluu rpaduKos;

— peleHMus] NPUKIAJHBIX 3aJa4, B TOM YHCIE
COLIMAIBHO-9KOHOMHYECKUX M (U3MYECKUX, Ha
HauOoJiplIMe M  HAWUMEHbLIME  3HAa4YeHus, Ha
HaX0XJACHHUE CKOPOCTU U YCKOPEHUS;

— JUIsl IOCTPOEHUSI M MCCIEAO0BAHUS MPOCTEUIINX
MaTEeMaTHYECKUX MOJIENIEH;

IIMCbMCHHAsA CaMOCTOATCIIbHAA pa60Ta
IMPpaKTHUYICCKad IIPOBCPKa
IMHUCbMCHHAA KOHTPOJIbHAA pa60Ta
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— U1 aHaIM3a pPEAIbHBIX YHUCJIOBBIX JIAHHBIX,
MPEJCTAaBICHHBIX B BUIC AUArpaMM, TpauKoB;

— aHalu3a uHpOpMaLUu CTaTUCTUYECKOTO
XapakTepa;
— s HCCIEN0BaHUsA (MonenupoBaHus)

HECJIOKHBIX TPAKTHYECKUX CHUTyalluii Ha OCHOBE
M3yYeHHBIX (POPMYI U CBOMCTB (uryp;

— BBIYHCIICHUSA 00beMOB u IJI0IAne
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEHICHUU
MPAaKTUYECKUX 3aJa4, UCTIOIB3YS IPU HEOOXOJMMOCTH
CTIPAaBOYHHUKH M BEIYUCIIUTEIILHBIC YCTPOMCTBA.

3HAHUA:

3HAYCHHUC MaTCMaTquCKOﬁ HaYKI/I JJIA pemeHI/m
3aJla4, BO3HUKAIOIINX B TEOPUH U IIPAKTUKE; LIIUPOTY
" B TO XK€ BperI OFpaHI/IquHOCTI) HpI/IMeHeHI/Iﬂ
MATEMATHUYCCKUX METOJI0B K aHaJ'II/I3y u
MCCJICIOBAHUIO TIPOIIECCOB U SIBJICHUIA B MPUPOJIC U
0OIIIECTBE;

3HaYEHUE NPAKTUKH U BOMPOCOB, BO3HUKAIOIIUX B
camMoil MaTemMaTHKe ISl (OPMHUPOBAHUS U Pa3BUTHUS
MaTeMaTH4eCKON HayKHU; UCTOPHUIO Pa3BUTHS MOHATHUS
quciaa, — CO3JaHMs ~ MaTreMaTH4YecKoro  aHaju3a,
BO3HMKHOBEHHUS U Pa3BUTHUS T€OMETPUN;

YHUBEPCAIbHBIN XapakTep 3aKOHOB JIOTUKH
MAaTEeMAaTHYECKUX PACCYXKJIEHUN, NX IPUMEHUMOCTb BO
BCeX 00J1ACTAX YETOBEUECKON JeATENbHOCTH;

BEPOSITHOCTHBIN XapakTep pa3IMYHbIX IPOIECCOB
OKPY’KaIOILIero MUpa

(bpoHTaNbHBIN OIIpOC

YCTHBIN 3a4€T

MACbMEHHBIN 3a4eT
MMCbMEHHAas IpoBepKa B popme
MaTeMaTHYeCKOT0 AUKTAHTA,
3amura pedepara,
camocTosiTeNbHas paboTa ¢ KHUTOW U
JIPYrUMU MaTepuagaMu
BBINIOJTHEHHE IPEe3eHTaIH
TECTUPOBAaHUE
WHIUBHIYATBHBIA OMPOC
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