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1. MACHOPT PABOYEM NPOT'PAMMBbI YUEBHOM TUCIIUTLIMHBI

1.1 ObsacTh NPUMEHEHUs POTrPAMMbI

[Iporpamma o6uieoOpa3zoBaTenbHOM yueOHON nUCHUIIMHBI «MateMaTuka: anreopa
M Hayaja MaTeMaTH4YeCKOro aHaiuz3a; reoMerpus» (maiee — «MaremaTukay)
npeHa3HavYeHa JUIsl U3y4YeHUs] MaTEMATUKU B MPOGEeCCHOHABHBIX 00pPa30BaTEIbHBIX
OpraHu3auusax CpeaHero npo(eccCHOHaJbHOrO  00pa30BaHUs,  PEaTU3YIOLUIUX
00pa3zoBaTeIbHYIO MPOrPaMMy CPEIHEro 0011ero o0pa3oBaHUs B MpeaesiaX OCBOCHUS
OCHOBHOH npodeccroHanbHoi odpazoBarenabHoit mporpammbl CITO (OIIOIT CIIO) na
06a3e OCHOBHOI'O 00111eT0 00pa30BaHUs IPU MOATOTOBKE CIEUATUCTOB CPEIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero o061ero
o0pa3zoBaHusl, MPEABIBISIEMBIX K CTPYKTYpE, COACPKAHUIO M PE3yJbTaTaM OCBOCHHS
yueOHOW JuCHMIUIMHBL «Maremartnka», B COOTBETCTBUU C PekoMmeHAanusMu 1o
OpraHu3alMy TOJIYdeHUs CpPEJHEro oOlIiero oO0pa3oBaHUs B Mpelesiax OCBOCHUS
o0Opa3oBaTeIbHBIX MPOrpaMM CpelHero mnpodeccuoHanbHOro oOpa3oBaHMs Ha 0asze
OCHOBHOTO  oOmiero oOpa3oBaHuss ¢ yderoM TpeboBaHuW  deaeparbHbIX
TOCYJapCTBEHHBIX O00pPa30BaTENIbHBIX CTAHAAPTOB M TMOJIyYaeMOM CHENUaTbHOCTH
CpeIHEro po¢eCCUOHATIEHOTO oOpa3zoBaHus (muceMo JlenaprameHTa
TOCYJapCTBCHHOW TIOJMUTUKK B cdepe mnoaAroTopku padouunx kampoB u JI1O
Muno6pnayku Poccun ot 17.03.2015 Ne 06-259) u Ha OCHOBE NPUMEPHOMU
porpaMmbl 00111e00pa3oBaTeNbHON yueOHOM nucuMIUuIHbl «MateMatuka: anreopa u
Havajla MaTeMaTUYECKOTro aHalln3a; TeOMEeTpus», 0Jo0peHHoi HayuHo-meTonnueckum
coetom llenTtpa mpodeccuonanmbHoro obpazoBanuss DPI'AY «DUPO» wu
PEKOMEHJIOBaHHOM [Is1 peanu3anuu obpazoBarenbHOM mnporpammbel CIIO Ha 0Oa3ze
OCHOBHOTO 0011ero 0o0pa3oBaHUsi C MOJY4YEHHEM CpeIHero oOmiero oOpa3oBaHUS
(mpotokoa Ne 2 ot 26. 03. 2015).

[Iporpamma agantupoBana k ycnoBusim ['ATIOY HCO «HoBocubupckuii 1ieHTp
npodeccroHaIbHOro 00ydeHHs B cpepe TpaHCIIopTa.

Conepxxanue mnporpamMmbl  «MareMaTtuka)y HampaBiIeHO Ha JIOCTHIKCHHE
CIEIYIOIIMX LeJe:
oOecrieueHne CHOPMHUPOBAHHOCTH TMPEICTABICHUNW O COIHUATIBHBIX, KYJIbTYPHBIX M
UCTOPUYECKUX (PaKTOpaX CTAHOBJICHUS MATEMATUKU;
obecricucHUE c(hOpMHUPOBAHHOCTH JIOTHYECKOTO, aNTOPUTMHUYECKOTO U
MaTEeMaTUYECKOTO MBIILICHUS;
obecrieueHue CHOPMHUPOBAHHOCTH YMEHUN MPUMEHSATH TOJYYCHHBIE 3HAHUSA TIPU
pEIICHUH pa3InYHBIX 33]1a4;
obecricueHrue C(OPMHUPOBAHHOCTH TIPEJACTABICHHA O MaTeMaTHKE KaK dYacTH
00IIeYeIOBeYeCKON KYIbTYphl, YHHBEPCAIBHOM S3BIKE HAYKH, IO3BOJISIONIEM
OTMMHCHIBATH U M3Y4aTh PealbHbIC TPOIECCHI U SIBICHHUS.

B mporpammy BKITIOYEHO CcoONEep)KaHHWE, HampaBlIeHHOE Ha (QopMUpOBaHHE Y
CTYJEHTOB KOMMETEHIINH, HeOOX0AuMBIX 111 KauecTBeHHOro ocBoeHus: OITOIT CIIO
Ha 0a3e OCHOBHOrO OOIIEro oOpa3oBaHHWs C TMOJYYCHHEM CPEIHETO O0O0IIero
00pa3oBaHUs — MMPOTPAMMBI ITOJATOTOBKH CHENMATUCTOB CPETHETO 3BEHA.






1.2 MecTo y4eOHO#l AUCHUILIMHBI B Y4eOHOM IVIaHe

VYyeOnas pucuumivHa «MaTemaTuka: anredpa ¥ Hadajga MaTEMaTHYECKOTO
aHalln3a; TeOMEeTPUs» SBISIETCS Y4eOHBIM MPEIMETOM O00s3aTeNIbHON MpeIMEeTHOM
obnactu «Martematuka u uHpopmatukay OI'OC cpeanero oOuero o0pa3zoBaHusl.

B npodeccuonanbHblx 00pa30BaTENbHBIX OpraHU3alUsAX, PEATU3YIOIINUX
0o0pa3oBaTeIbHYI0 MpPOrpaMMy CpeAaHero oOmiero oOpa3oBaHuS B Mpeaenax
ocsoeus OIl CIIO Ha ©0a3e OCHOBHOrO oOmiero oOpa3oBaHus, y4yeOHas
nucuuiuiiHa «MaremaTukay u3ydaeTcsi B 00I1e00pa3oBaTeIbHOM IUKIIE YYEOHOTO
wiana OIT CIIO na 6a3e ocHOBHOro 0011ero o0pa3oBaHus C MOJYYEHUEM CPETHETO
obmiero oopaszosanus (ITTICC3).

B  Vwupexnenun yuebnas gucuuiuinHa «Marematukay u3ydaercsa B
o01ieo0pazoBaTeIbHOM IUKIE Yy4yeOHOro IiaHa oOpa30BaTENbHOM MPOrPaMMBbI
CIIO no crneunansroctu 23.02.07 Texunueckoe 0OCIy)KMBAHUE U PEMOHT JBUIATENEH, CHCTEM
Y arperatoB aBTOMOOMJICH.

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

Marematuka  sBISETCS dbyHnaMeHTaIbHOM  00111€00pa3oBaTeIbHON
JTUCHUIUIMHOW €O  CIIOKHUBIIUMCS YCTOMYMBBIM  COJEpKaHUEM ¢ OOIHUMU
TpeOOBaHUSMHU K TTOATOTOBKE CTYACHTOB.

B npodeccuonansHoit oOpazoBarensHoil opranuzauuu ['AIIOY HCO
«HoBocubupckuii 1eHTp npodecCHoHAIBHOTO 00yueHus B cepe TpaHCropTay,
peanu3yrolieil 00pa3oBaTeIbHYI0 MPOTpaMMy CpeaHero o0Iero oOpa3oBaHHS B
npeaenax ocBoeHuss OIIOIT CIIO nHa 6a3ze ocHOBHOro o01ero oOpa3oBaHUS,
MaTeMaTHKa u3ydaeTcsi 0osee yriayosieHHO, Kak mpoduibHas yuyeOHas TUCIUIUINHA,
YUHUTHIBAIOIIAs CHIEIU(DUKY OCBAMBAEMOM crenuanbHOCTH TeXHUIECKOe 0OCTyKUBAHUE U
PEMOHT JBHUTATEJICH, CUCTEM U arperaToB aBTOMOOUJIEH.

DTO BBIpAXKAETCS B COJEPKAHUN 00YyUYEHHUs, KOJMYECTBE YaCOB, BhIICIISIEMBIX
HAa M3yYCHHE OTJACIBHBIX TEM IIPOrpaMMbl, ITyOMHE MX OCBOCHHUS CTYyJACHTaMHU,
obbeMe U  XapakTepe TMPaKTUYECKUX 3aHATHH, BHAAX BHEAYJIUTOPHOM
CaMOCTOSITEILHON PabOTHI CTYICHTOB.

OO6mue 1enyu U3ydeHUs MaTeMaTUKHA TPAIUIIMOHHO PEa3yIOTCS B YETBHIPEX
HaIpaBJICHUSIX:

1) oO1miee nmpeAcTaBICHHE 00 UACSIX U METO/IaX MaTeMaTHKU;

2) MHTEIUICKTYyalIbHOE Pa3BUTHE;

3) oBnazicHUE HEOOXOUMBIMU KOHKPETHBIMHU 3HAHUSIMH M YMCHUSMU;
4) BocriuTaTeIbHOE BO3/ICHCTBHE.

Jnst  texaudeckoro mpoduiss mpodecCHoHaTbHOTO 00pa30BaHUS BBIOOD
Hejaeld cMelaercss B MParMaTUYecKOM HampaBiI€HHUH, MPelycMaTpUBAIOLIEM
YCWICHUE M pacUIMpeHue MPUKIAJHOTO XapakTepa U3Y4YEHUs MaTeMaTUKH,
MPEUMYIIECTBEHHOW OPUEHTAIlMH Ha aJrOPUTMUYECKHUN CTWJIb MO3HABATEIIHbHOU
NEeATEIbHOCTH.

N3yuenne mateMaTuku Kak mpoduiIbHOW oO0Ieo0pa3oBaTeabHON y4eOHOU
JTUCIUTIINHBI, YYUTBIBAIOIICH cnenuduxy OCBanMBaeMoOi CTyJIeHTaMu
cnenuanbHocTH CIIO, oOecnieunBaeTcs:

* BBIOOPOM Pa3IMYHBIX MOJIXO/I0B K BBEJCHUIO OCHOBHBIX MOHSTHUI;
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* (dopmMupoBaHUEM CHCTEMBI yueOHBIX 3aJlaHuil, oOecrneunBaromuX 3(HPEKTUBHOE
OCYIIECTBIICHUE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

» oOoramieHueM CIHeKTpa CTUJeH y4eOHOU AEeSATEILHOCTU 3a CUET COrJIacOBaHUS C
BEJIYIIIMUMU JEATeIbHOCTHBIMU XapaKTepUCTUKAMU BEIOPAHHOM CIIEIUaIbHOCTH.

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

e o0miel CcucCTEeMBbl 3HAHUW: CcOAEpXKaTelIbHbIE MPUMEPHl  UCIOJIH30BAHUS
MaTeMaTHYECKUX UeH U METOJ0B B MPOGECCUOHAIBHOU NIeSITEIbHOCTH;

* YMEHHUMW: pa3auyue B YypPOBHE TPeOOBAaHUNA K CIIOKHOCTH MNPUMEHSIEMBIX
aJITOPUTMOB;

* IPaKTUYECKOTO  HCIOJIb30BaHUS  MPUOOPETEHHBIX 3HAHUM W yYMECHUM:
WHJMBUIYaJbHOTO Y4e€OHOIrO OIbITa B IMOCTPOCHUM MAaTEMAaTHUYECKUX MOJEINIEH,
BBITIOJIHEHUU UCCIIEIOBATEIbCKUX MPOEKTOB.

Takum oOpazom, peanu3anus CoOACpKaHUS  y4eOHOW  JTUCIUIUIMHBI
OPUEHTHPYET Ha MPUOPUTETHYIO POJb MPOIECCYATbHBIX XapaKTEePUCTUK Y4eOHOU
paboThI, 3aBUCAIIUX OT Tpoduias NpodeccuoHaIbLHOTO 00pa30BaHUs, MOTYyUYCHUS
OTbITa MCIOJIL30BAHUS MaTE€MaTUKH B COJEPKATENbHBIX M MPOPEeCcCHOHATBEHO
3HAQYMMBIX  CHUTyalMsiX 10  CpPaBHEHUIO  C dbopmanbHO-ypPOBHEBBIMU
PEe3YyIbTAaTUBHBIMU XapaKTEPUCTUKAMU O0YUCHHUSI.

Conepxanue y4eOHOM JUCHUIUIMHBI Ppa3pad0TaHO B COOTBETCTBUU C
OCHOBHBIMH COJICP>KATEIIbHBIMH JIMHUSIMUA OOyUCHHSI MaTeMaTHKE:
anreOpanueckasi JIMHUS, BKIIOYAIONIAs CUCTEMAaTH3AIMIO CBEJASCHUM O YHCIIaX;
U3y4YeHHE HOBBIX M O0000IIEHUE paHee HU3YUYCHHBIX olepanuii (BO3BEICHHE B
CTeNeHb, W3BJICUCHHE KOPHs, JorapupMUpOBaHUE, CHHYC, KOCHHYC, TaHIEHC,
KOTaHTeHC M 0o0OpaTHbIE K HUM); U3y4Y€HHE HOBBIX BHUJIOB YHUCIIOBBIX BBIPAXKEHUN U
dbopMyI; COBEpIIEHCTBOBAHME TMPAKTHYECKUX HABBIKOB W  BBIYMCIUTEIHLHON
KyJbTYpbl, paCHIMPEHHEe U COBEPIICHCTBOBAHME alreOpanyecKkoro arrapara,
cOPMHPOBAHHOTO B OCHOBHOM IIKOJIe, M €ro MPUMEHEHHUE K PEIICHUIO
MaTEMaTUYECKUX U MPUKIIATHBIX 3a]1ay;

TEOPETUKO-QYHKIIMOHANbHAS ~ JIMHMS,  BKJIIOYAlON[asi  CHUCTEMaTH3allMi0 U
paciIpeHrue CBeIeHU 0 (QPYHKIUSAX, COBEPIICHCTBOBAHUE TpadUUECKUX yMEHUM;
3HAKOMCTBO C OCHOBHBIMU HJCSIMH U METOJIaMM MAaTeMAaTHYECKOTO aHaiu3a B
o0beMe, TMO3BOJSIONIEM HCCIENOBAaTh JJIEMEHTapHble (YHKIMH U penaTh
POCTEHIIINE TeoMeTpruIecKre, GPU3NIECKUe U APyrue MpuKIaaHble 3a/1a4u;
JVHUS YpaBHEHWN W HEPABEHCTB, OCHOBAaHHAs Ha IMOCTPOCHUU U MCCIEIOBAHUU
MaTEMaTHYECKUX MOJIeNIeH, TMepeceKaromascs ¢ aare0pandeckoil U TEOpPETUKO-
GYHKIIMOHAIBHOW JIMHUSIMHA W BKJIOYAIONIAsi Pa3BUTHE U COBEPIICHCTBOBAHUE
TEXHUKU aNreOpandecKux MpeoOpa3oBaHUM JIs PEIICHHsS ypaBHEHUI, HEPABEHCTB
U cucteMm; (HOPMHPOBAHHUE CIIOCOOHOCTH CTPOUTh M HCCIEAOBATH MPOCTEHIITNE
MaTEMaTUYECKUE MOJIENU MPHU PEIICHUH MPUKIAIHBIX 3a/1ad, 337a4 U3 CMEXHBIX U
CHEIUATBHBIX TUCIUILINH;
reoMeTpudeckas  JIMHUSA,  BKJIIOYAIONIAs  HAUBIAHBIC  MPEACTABICHHUS O
IPOCTPAHCTBEHHBIX (PUTYpaxX U M3ydeHUE WX CBOMCTB, (HOPMHUPOBAHHE U Pa3BUTHE
POCTPAHCTBEHHOTO  BOOOpaXEHUS, PA3BUTHE CIOCOOOB  T€OMETPUUYECKHX
U3MEPEHUMN, KOOPAUHATHOTO U BEKTOPHOTO METOJOB ISl PEIICHUS] MAaTEMaTHYECKUX
Y TIPUKJIATHBIX 3a/1a49;
CTOXacTHUYeCKas JIMHHS, OCHOBAaHHAS HA PAa3BUTUH KOMOWHATOPHBIX YMEHHM,
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MPEICTABICHUN O BEPOSITHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSAX OKPY’KAIOIIETO
MUpa.

B mHacrosieir paboueil mporpamme ydeOHbBI Marepuan MpEeACTABICH B
dopme uepemyromerocs pa3BEpPTHIBAHUS OCHOBHBIX COACPKATEIbHBIX JUHUN
(anreOpanveckod, TEOpeTUKO-(QYHKIIMOHATBHON, YpaBHEHUW U  HEPABEHCTB,
reOMETPUYECKOM, CTOXaCTHIECKOM).

N3yuenne oOieoopa3zoBaTebHON Y4eOHON AUCHUILIUHBL «MatemaThka
3aBepIIaeTCs MOABEICHNEM HUTOTOB B (hopMe dK3aMeHa B paMKax MPOMEKYTOUHOU
aTTeCTallMu CTYAEHTOB B mpoiecce ocBoeHusi ocHoBHOUW OII CIIO ¢ monydyeHuem
cpeaunero obmiero oopazosanus (ITTICC3).

1.4 TpeGoBanusi K pe3yJibTaTaM OCBOCHHMS AUCHMIIIMHBI

OcBoeHue conepkaHus yUeOHOW TUCIUILINHBI «MaTteMaTrnkay 00ecricunBacT
JTOCTIKEHUE CTYICHTAMH CICAYIOIINX PE3YJIbTaTOB:
*  JIUYHOCHHBIX:
c(OpPMHPOBAHHOCTh TPEJCTABICHUN O MaTeMaTHKE KaK YHHBEPCAJIBHOM S3BIKE
HAyKW, CPEJICTBE MOJICTUPOBAHMS SBJICHUH M TPOIECCOB, HACIX M METOJax
MaTEeMaTHKH,
NOHMMaHWE 3HAYMMOCTH MaTeMaTHKW JUII HayYHO-TEXHHYECKOTO TIporpecca,
c(hOpMHPOBAHHOCTh OTHOIIICHHS K MaTeMaTHKE KaK K YacTH OOIIeYEIIOBEYCCKOMN
KyJIbTYpPhl 4Ye€pe3 3HAKOMCTBO C HWCTOPHCH pa3BUTHS MaTEMAaTHUKH, DBOJIIOIHCH
MaTEMaTUYCCKUX HJICH;
pa3BUTHE  JIOTMYECKOTO  MBINUJICHUS,  MPOCTPAHCTBEHHOIO  BOOOpPAKEHMS,
ANTOPUTMUYECKON KYJIbTYpPbl, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM
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
obnacTax, He TPeOYIOUX Yri1yOJeHHOW MaTeMaTHISCKOU IMOTOTOBKY;
TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE caM0OOpa30BaHHIO, HA
NPOTSKEHUW BCEW IKU3HU; CO3HATEIBHOE OTHOIICHHE K HENpPEepPHIBHOMY
00pa30BaHUIO KaK YCJIOBHIO YCICIIHOW NpodecCHOHaIbHON W OOIIECTBEHHOU
NeSITeNHHOCTH;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHON TBOPUYECKOM M OTBETCTBEHHOU
NeSITEHHOCTH;
TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTeILHOM, OOIIECTBEHHO  TIOJIC3HOM,  Y4eOHO-HCCIIEeIOBATEIBCKOM,
IPOEKTHON U APYTUX BUJAX JESITEIbHOCTH;
OTHOIICHHE K MPOPECCHOHAIBHON NESITEIBHOCTH KaK BO3MOXKHOCTH YYacTHSl B
pEIICHUN JUYHBIX, OOIECTBEHHBIX, TOCYJAapCTBEHHBIX, OOIICHAIMOHATHHBIX
npooem;

*  MemanpeoMemHulx:
YMEHHE CaMOCTOSITCIIBHO ONPEASNATh LU ASATCIHPHOCTH M COCTaBJIATH IUIAHBI
eI TEILHOCTH; CaMOCTOSITEIILHO OCYIIIECTBIISTH, KOHTPOJIUPOBAThH u
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KOppeKkTHpoBath AesteabHoCcTh (OK 2);

HCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsl JOCTHXKEHUSI MOCTABIEHHBIX LIENEH U
peanu3anuu IUIaHOB JI€ATEbHOCTH; BBIOMPATh YCHEIIHbIE CTPATETUU B Pa3IMYHBIX
cutyanusx (OK 2);

YMEHHE MPOAYKTUBHO OOIIAThCS M B3aMMOJIEWCTBOBATH B MPOIIECCE COBMECTHOMN
NEeSATENbHOCTH, YYUTHIBATH MO3ULUMU  JIPYIMX  YYaCTHUKOB  JE€ATEIbHOCTH,
s dexTuBHO pazpemats KoHMIUKTH (OK 3);

BJa/ICHHE HABbIKAMM IO3HABATENbHOM, y4eOHO-MCCIIEIOBATEIbCKON U MPOEKTHOU
NeSTENbHOCTH, HAaBBIKAMM Pa3pelIeHUs MNpoOJieM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MOMCKY METOJIOB PEIICHUs MPAKTUYECKHUX 3aJ]lay, MPUMEHEHUIO
paznuuHbix MeTo10B no3HaHus (OK 4);

TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIbHON MH(DOPMALIMOHHO-TI03HABATEIBHOM
NeSTENbHOCTH, BKJIIOYas YMEHUE OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHKAX
uHpOpMaIMKM, KPUTHYECKH OLIEHUBaTh W HWHTEPHPETUPOBATH HH(OOpPMAIHIO,
MoJIy4aeMyto U3 paziuuHbiX UCTOUHUKOB (OK 4);

LEJICYCTPEMIICHHOCTh B TMOUCKaX W MPUHATHUM DPEIIeHHH, cOo0pa3uTeIbHOCTh U
UHTYUILIMS, Pa3BUTOCTh MPOCTPAHCTBEHHbIX NpencTtainenuit (OK 6);

* npeomMemHbvix:

c(hOpMHUPOBAHHOCTh MPEACTABICHU O MaTeMAaTUKE KaK 4acTH MHUPOBON KYJIbTYpbI
U MECTe MaTeMaTUKUA B COBPEMEHHOM ITMBUIIM3AIIMU, CIIOCO0AaX OMMUCAHMS SIBICHUMN
peanbHOr0 MHpa HA MATEMATUYECKOM SI3BIKE;

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O MATEMATUYECKUX MOHATUAX KaK BaXKHEHIINX
MaTEMaTUYECKUX MOJIETISIX, TIO3BOJIAIONINX OMUCHIBATh U U3y4YaTh Pa3HbIE MPOLIECCHI
U SBJICHUS; TIOHUMaHHE BO3MOXXHOCTH  aAKCHOMAaTHYECKOIO0  IOCTPOCHHS
MaTEeMaTHYECKUX TEOPHIL;

BJIAJICHUE METOJAMH J1I0KA3aTEJIbCTB U AJITOPUTMOB PELIEHUS;

BJIAJICHUE CTAaHAAPTHBIMM IPUEMAMU PELICHHS PAllMOHAJIBHBIX U UPPALIMOHAIIBHBIX,
NOKAa3aTENbHbIX, CTETICHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUW U HEPABEHCTB, UX
CUCTEM;

c(hOpMHUPOBAHHOCTh TPEJCTABICHUNA 00 OCHOBHBIX MOHITHUSX MAaTEMaTHYECKOTO
aHajgu3a M UX CBOMCTBaX, BJAJCHHE YMEHUEM XapaKTepH30BaThb IMOBEACHUE
(GyHKIIMH, UCTIONIB30BAHUE TIOYUYCHHBIX 3HAHUMN IS ONMCAHUS U aHATU3a PEaTbHBIX
3aBUCHUMOCTEH;

BJIAJCHUE OCHOBHBIMU MOHSTUSMH O IUIOCKMX UM  MOPOCTPAHCTBEHHBIX
reoMeTpuyeckux (urypax, UX OCHOBHBIX CBOMCTBaX; CpOPMUPOBAHHOCTb YMEHUS
pacrno3HaBaTh reoMeTpuueckue (Urypsl Ha uYepTekax, MOJEISIX U B PEATbHOM
MHUpE; MPUMEHEHHE U3YyUYEHHBIX CBOMCTB reoMeTpuyeckux ¢uryp u dopmyn ais
pELIeHs TEOMETPUYECKHUX 3a/1a4 U 3a]1a4 C IPAKTUYECKUM COJEPIKaHUEM;
cOpMUPOBAHHOCTh MPEJACTaBICHUM O Tpoleccax U SBICHUAX, MMEIOIUX
BEPOATHOCTHBIN XapakTep, CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAJBHOM MUDE,
OCHOBHBIX MOHATHSX 3JEMEHTAPHOW TEOPUU BEPOSATHOCTEM; YMEHHU HAXOAUTH U
OLICHWBAaTh BEPOATHOCTH HACTYIUICHUS COOBITUHA B MPOCTEHIIMX NPAKTHUYECKHX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbIX BEJTUYUH;

BJIaJICHNE HaBbIKAMU HCTOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM.

No Buabl camoctosiTenbHON paboTh
n/n




[lonroToBka u HamucaHue pedeparoB, JOKIAA0B, 3CCE HAa 3aJaHHbBIC
TEMBI, MPOPECCUOHAIBHO 3HAYUMOI'0 MaTepuaia.

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

1. 3agaun Ha pacué€T rpy30000poTa aBTOMOOWIBLHOTO TpaHCIOpTa B
3aBUCUMOCTH OT €r0 MapKHu.

2. MogenupoBanue pa3iauuHbiX (opMm (11apa, UUIMHApPA, TPU3M,
KOHYCOB MNHpaMuj, Npopuis M APYrux KOMOWMHUPOBAHHBIX (OPM) U3
MeTajia U pacu€Thl €ro MPOYHOCTH, OOBEMOB U IUIONIAIU TOBEPXHOCTEH.

3. 3agauyu Ha ABUKEHUE.

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

5. Pacuér mnorpebnenuss I'CM  pa3inuuHbBIMH  TPaHCHOPTHBIMU
CpelICTBAMH B 3aBUCHUMOCTH OT MOT'OJIHBIX YCJIOBHIA.

6. [Ipumenenue rpa@uKoB MpPU U3YYEHUH CBOMCTB HE(TENPOIYKTOB.
PaGota ¢ rpadukamu.

7. IlpuHIMIIBI HOPMUPOBAHUS pacxoja aBTOMOOUIIBHBIX TOTUIMB, Macel
U TUTACTUYHBIX cMa3oK. [Ipumepsi.

8. Ycnosus, CIIOCOOCTBYIOLIUE yIIYUIIEHUIO TOTUTUBHOU
SKOHOMHUYHOCTH JBUTATEIICH.

9. Pacxon u cokpailieHue pacxoja JaKOKpPacCOYHBIX MAaTepuajioB MpU
OKpacKe aBTOMOOWJIS.

10. Pacy€r mnpou3BOAMTENBHOCTH PpA3JIMYHBIX THUIIOB U BHUOB
J1€C03ar0TOBUTENIbHBIX MAIIHH.

11. Pacuér mnoTpeOHOCTH TEXHUKU [UIsl OpraHu3alMd BbIBO3A
3aroTOBJIEHHOH JIPEBECUHBI.

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

CamocTosTeIbHOE peuicHuc 3a1a4 C HCIIOJIIb30BAHHUCM YCJIOBI/Iﬁ n3
3aJa4YHHUKOB, NMCIOITUXCsL B Ka6I/IH€T€, COCTaBJICHUC 3ajJad C
MMPpCaACTABJICHUCM 3TAaJIOHOB OTBCTOB.

[Togbop w wu3ydeHWE JUTEPATypHBIX MCTOYHHUKOB, pabora ¢
NePUOUYSCKON TeYaThi0, TOJATOTOBKA TEMAaTHUYECKUX 0030pOB  TIO
NIEPUOJIUKE 110 N3y4aeMbIM TEMaM, TIOJATOTOBKA COOOIICHHMIA

[TogroroBka K ydacTHIO B OJIMMIIMANAX, KaKk BHYTPH, TaK U BHE
YUWIMIIA.

Odopmiienue
-MYJIbTUMETUIHBIX MPE3CHTAIIUI YICOHBIX Pa3ACiiOB U TEM,
-CJIAJIOBOTO CONPOBOXKICHUS JIOKIIAJIOB.

HOI[FOTOBKa MATCMATHUYICCKUX TCCTOB 110 U3y4dCMbIM TCMaAM.
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15 IlpopunbHasi  HANpPaBJIEeHHOCTHL  00lIeo0pa3oBaTeIbLHON  y4eOHOI
AUCUMIUIMHBI «MAaTeMaTHKa: ajaredpa, Hayajla MaTeMaTH4ecKOro aHajIu3a,
reoMeTpus»

[IpodunbHas HanpaBIeHHOCTh Y4eOHOW AUCHMIUIMHBI «MaTtemaruka: anreopa,
Hayaja MaTeMaTH4YeCKOro aHaliku3a, TCOMETpHsS» 110 cneuuansHoct 23.02.07
Texnuueckoe OOCTYy)KMBAaHHME M PEMOHT JIBUTaTeseil, CHUCTEM U arperatoB aBTOMOOMIIEH
3aKJII0YAETCSl B YBEJIMUYEHHUH JIOJIM CAMOCTOSITENbHON PabOThl CTYIEHTOB, Pa3IMUHBIX
BUJIOB paboT.

BueaynutopHas camocTosTeNnbHas paboTa oOydaromuxcsi — IUIaHHpyeMas
yueOHas, y4eOHO-HCCIIeI0BATENbCKAS, Hay4YHO-MCCclenoBaTelabckas  paboTa
0o0yyYarommxcs, BBINOJHIEMAas BO BHEAYAUTOPHOE BpeMsl MO 33JaHUI0 U TpH
METO/IMYECKOM PYKOBOJICTBE TNperojiaBaTelisi, HO 03 €ero HernocpeICTBEHHOro
yuactua. OOBbEeM  CaMOCTOSITENIbHOM  paboThl  OOy4aroIIMXCsl — ONpeaessieTcs
rOCyJapCTBEHHBIM ~ OOpa3zoBaTenbHbIM  cTaHgapToM. CamocrosiTenbHas —paboTa
00yyaronmxcs ABJseTCs 00s13aTeTbHON I KaXI0T0 00YyYaroIerocs 1 onpeenseTcs
yU4EOHBIM ILJIAaHOM.

Lenbto camocTosiTeNnbHOW — pabOThl  OOYYAIOIIMXCSl  SIBISIETCS  OBJIAJICHHE
(GyHIAMEHTANIbHBIMH ~ 3HAHUSIMHU 10  JIUCIMIUIMHE,  OIBITOM  TBOPYECKOH,
uccienoBaTenbcko  nesitenbHocTH.  CamocTosiTenibHas —pabora  oOydarouuxcs
CHOCOOCTBYET Pa3BUTHIO CaMOCTOSTEIBHOCTH, OTBETCTBEHHOCTHU u
OpPraHM30BaHHOCTH, TBOPYECKOTO TMOAXO/a K pEIICHUI0 NpodjeM y4eOHOro u
poeCcCUOHATBLHOTO YPOBHSI.

3agayaMu caMOCTOATENILHON BHEAYTUTOPHOU paOOTHI SIBISIFOTCS

- CHCTEMaTu3alys M 3aKpEIUICHHE IIOJIyYEHHBIX TEOPETUYECKUX 3HAHWW H
IPaKTUYECKUX YMEHUI 00ydaromuxcs;

- yriyOJieHHe ¥ pacuIMpeHne TEOPETUIECKUX 3HAaHUM;

- (opMHUpOBaHHE YMEHHM NMPUMEHATH MOJIyUYCHHbIE 3HAHWS NPU BBIOJIHEHUU
YIIPaKHEHU;

- pa3BUTHE TIO3HABATEIbHBIX CIIOCOOHOCTEH M AKTMBHOCTH OOYYarOLIUXCS:
TBOPYECKOMN VUHULAATUBBI, CaMOCTOSATENIBHOCTH, OTBETCTBEHHOCTH "
OpPraHU30BaHHOCTH;

- (opMUpOBaHHE CAMOCTOSITCILHOCTH  MBIIUICHHUS, CIIOCOOHOCTEW K
CaMOPAa3BUTHIO, CAMOCOBEPILICHCTBOBAHNIO U CAMOPEATU3ALINH;

- pPa3BUTHE UCCIIEN0BATEIbCKUX YMEHNN;

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

1.6 PekoMeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHUE NMPOrPaMMbI AN CIHMILIAHbI

MakcumanbHast ydeOHasi Harpy3ka oOydaromerocs: 428 4acoB, W3 HUX ayAHTOpHAs
(oOs3aTenpHAs) HArpy3Ka OOyUYaAOIIUXCS, BKIIIOYAs TPAKTHYECKUE 3aHAThs, — 286
4acoB; BHEAYIUTOPHASI CAMOCTOsITENbHAs paboTa cTyaeHToB — 142 vaca;
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JJUCIIUILJINHBI

2.1 Coaepxkanue y4eOHOM QM CHUIIHMHBI

Bsenenue
MartemaTuka B HayKe, TEXHUKE, SKOHOMHKE, NH(POPMALMOHHBIX TEXHOJIOTUAX
U TMpaKkTHYecKkoi nesrenbHocTH. Llenm u 3agauM u3ydeHUsT MaTEeMaTUKU IIPU
ocBoenuu npodeccuit CIIO u cneunansuocteit CIIO.

AJITEBPA
Pazeumue nonamu o yucne

Lensle u panuoHanbHble yucna. JleiictButenbHble yucna. [IpubnmkeHHbie
BbIuKCieHus1. KommiekcHble yncaa.

Kopnu, cmenenu u nozapugpmor

Kopuu u crenenu. KopHu HaTypajabHOW CTENEHU U3 YMCIA U UX CBOMCTBA.
Crenenn ¢ pauuoHaNbHBIMM IIOKa3aTeNsiMM, MX cBoWcTrBa. C(reneHn ¢
JNEUCTBUTENBHBIMUA  TIOKa3zaTeasiMu. (CBOWCTBA CTENEHH C JCUCTBUTEIIBHBIM
MIOKa3aTeNeM.

Jlorapugm. Jlorapupm uyuciaa. OcHOBHOE JorapupMUUYECKOE TOXKIECTBO.
Jlecatuunbie W HatypayibHbie Jiorapudmbl. [IpaBuna neiictBuit ¢ jmorapudmamu.
Ilepexon kK HOBOMY OCHOBAaHHUIO.

IIpeoOpa3oBanne anredpamyeckux BbIpaxenuil. I[IpeoOGpazoBanue
palMOHAbHBIX, UPPALMOHATBHBIX CTEIECHHBIX, NOKa3aTeIbHBIX U
Jorapu(pMUYECKUX BBIPAKEHUH.

Ilpakmuueckue 3anamus

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

Brruuciienue u cpaBHeHUE KOpHEW. BhrINoTHEHNE pacyeToB C pauKaIaMU.

Pemenune nppanvoHanbHbBIX YPABHEHUM.

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

Pemenune nokaszarenpHbIX YpaBHEHUM.

Pemenne npukinaHbIxX 3a0a4.

Haxoxnenue 3HaueHuit JjorapudmMa 1O TPOU3BOJIBHOMY OCHOBAHHUIO.
Ilepexonq OT OAHOTO OCHOBaHHWS K Jpyromy. DBblunciieHME W CpaBHEHHE
norapudmoB. JlorapudmupoBanue v MOTCHIIUPOBAHUE BHIPAKCHHIA.

[TpubnuxeHHbIE BRIYUCICHUS U PEIICHUS MPUKIAIHBIX 3aa4.

Pemenue norapuMudeckux ypaBHEHUN.

OCHOBbBI TPUTOHOMETPUHN
OcHoBHble mnousitusi. PanmanHas mepa yrima. BpamarenbHoe JBHXKEHUE.
CuHyc, KOCUHYC, TAHT€HC U KOTAHT'E€HC YuCJa.
OcHOBHBIC TPHUrOHOMETpPHYECKHMe TOKAecTBA. {DOpMynbl IPUBEACHUS.
®opmyinsl ciioxerus. PopmMynsl ynBoeHus. @opMyIibl HOJIOBUHHOTO YTIIA.
IIpeoOpa3oBanusi  MmpoOCTEHMINMX  TPUTOHOMETPUYECKHUX  BbIPA'KEHHUM.
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[IpeoOpa3zoBaHne CyMMbl TPUTOHOMETPUYECKUX (PYHKUUNA B TPOU3BEACHHE U
MpPOU3BEACHUS B CyMMy. BblpakeHue TpUrOHOMETpUYECKHX (YHKLIHUA uepe3
TAQHI'E€HC MTOJIOBUHHOTO apryMEHTAa.

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

OoOpaTrHble TpUroHoMeTpuYecKHe (YHKUUM. ApPKCHUHYC, apKKOCHHYC,
apKTaHTEHC.

Ilpakmuueckue 3anamus

PannanHblil METOT U3MEPEHNS YIJIOB BPAIIEHUS U CBA3b C IPALYCHON MEpOil.

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

[IpocTeiinme TPUrOHOMETPUUECKUE YPABHEHNS U HEPABEHCTBA.

OOpatHble  TpUrOHOMETpUYEeCKHME (YHKIHMHU: apKCHUHYC, apKKOCHHYC,
apKTaHTEHC.

®YHKIIUHU, X CBOMCTBA U TPAOUKH

®dyukuuu. OO6nacTe omNpeaeneHus W MHOXKECTBO 3HAUYCHHM; rpaduk
dbyHKIIMM, TocTpoeHue rpaduKoB HYHKITNN, 3aJJaHHBIX PA3JIMYHBIMU CIIOCOOAMHU.

CBoiicTBa pyHkuMu. MOHOTOHHOCTb, YETHOCTD, HEYETHOCTD,
OTPAaHUYEHHOCTb, TEPUOAUYHOCTh. [IpOMEXyTKM BoO3pacTaHusi U YOBIBaHUA,
HaumOoJbIlee M HaUMEHbIIEe 3HAYEHUs, TOYKU JIKcTpemyma. [paduueckas
uHTepnperanusi. llpumepbl  (QYHKIIMOHAIBHBIX 3aBUCUMOCTEH B  peajbHBIX
nporeccax M sBIeHUsAX. Apudmerndyeckue omnepanuu Haa QyHkiusMu. CroxHas
GyHukus (komno3unus). [ToHsTHE 0 HENPEPHIBHOCTH (DYHKITHH.

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

CreneHHble, NMOKa3aTe/bHbIC, Jorapupmuyeckne M TPUTOHOMETPHYECKHE
¢ynkuun. OdparHbie TpUronoMerpuydeckue pynkuuu. Onpenenenus QyHKIUH, UX
CBOMCTBa M rpaduKy.

IIpeoOpasoBanusi rpadukoB. IlapannenbHbli TEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO OCEl KOOpPAMHAT U CUMMETPHUS OTHOCUTEIBbHO Hauyajga KOOPIWHAT,
CHUMMETPHUs OTHOCHUTEIBHO MpPAMOM Y = X, PacTsKEHUE U CXKATHE BIOJb OCEH
KOOpAUHAT.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBHCUMOCTEN MEXIAYy NEPEMEHHBIMU B PEAJbHBIX MPOLECCAX U3
CMEXHBIX AucHUIUIMH. Onpenenenne QyHKIIHA.

[TocTpoenue u urenne rpadukoB HYHKITHIA.

HccnenoBanne QyHKINN.

CBolicTBa JMHEHHOW, KBaJAPATUYHOU, KyCOUYHO-TMHEWHOW M JPOOHO-TMHEWHOMN
¢bynkiuii. HempepeiBHble u mepuogmveckue ¢ynkmun. CBoiicTBa W Tpaduku
CUHYyCa, KOCHHYCa, TaHTeHCca M KoTaHreHca. OOparHble GQYHKIMKW U UX Tpaduky.
OOpatHbIe TPUTOHOMETPUYECKUE (DYHKITHH.

[IpeobpazoBanus rpa@uKoB GyHKIIHIA.

IMapmonunueckue konebanus. [Ipuknagneie 3agayu.
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[lokazarenbHble, JOrapuPMUUYECKUE, TPUTOHOMETPUUYECKUE ypaBHEHUS U
HEPABEHCTBA.

HAYAJIA MATEMATHYECKOI' O AHAJIM3A

IocaenoBareabHocTn. CrocoObl 3aJaHUst W CBOMCTBA  YMCIIOBBIX
nocienoBartenbHocTed. [lonsaTue o npenene nociaenoBaTenbHOCTH. CyIIECTBOBAHHE
mpefena  MOHOTOHHOM OrpaHMYEHHOM mociienoBaTenbHOCTH. CyMMHpOBaHHE
nocienoBaTenbHOCTEN. beckoHeuHo yObIBaroIas reoMeTpuyeckas nporpeccus 1 ee
CyMMma.

IIpouzBoanasi. IlonaTre 0 MpPOU3BOAHON (PYHKIMHU, €€ TE€OMETPUUYECKUN U
(du3znueckuil cMbIca. YpaBHEHUE KacaTelabHOU K rpaguky QyHkiuu. IIpon3BoaHbie
CyMMBI, pa3HOCTH, NPOU3BENCHMS, 4YacTHble. [Ipom3BOAHBIE  OCHOBHBIX
aneMeHTapHbIX QyHKUUN. [IpuMeHeHre mpou3BOAHON K UCCIEAOBAHUIO PYHKIUHN U
noctpoenuto rpaduxoB. IlpousBonnbie oOpaTHOW (QYHKIMM UM KOMIIO3UIMU
byHKIHH.

[IpuMepbl HCHOJNB30BAaHUS MPOU3BOJHOW [JISl HAXOXKACHUS HAWIIY4IlIEro
pelieHns B NPUKIAAHBIX 3adadax. BrTopas mpowus3BoAHas, €€ reoOMETPUYECKUA U
¢duznueckuit cmbica. HaxoxaeHre ckopocTH AJisl Mpoliecca, 3a1aHHoro Gopmysoi u
rpaduxom.

IlepBooOpa3Has u mHTerpaJ. [IJpuMeHeHue onpeneeHHOro UHTErpana s
HAaXOXJEHUS TUIoOaau KpuBoiauHenHOW Tpamnenuu. Dopmyna HeroToHa—
JleitOnuna. [Ipumepsl mpuMeHeHus UHTErpaia B pU3MKe U T€OMETPUU.

Ilpakmuueckue 3anamus

UYucnoBas mocne0oBaTeIbHOCTb, CIIOCOOBI €€ 3a/JaHus, BHIYUCICHUS YJICHOB
IIOCJIEOBATEIILHOCTH.

[Ipenen nmocienoBaTeaIbHOCTH.

beckoHeuHOo yOBIBarolasi reOMeTpuiecKast Mporpeccusl.

[Ipon3BoaHas: MEXaHUYECKUNA U TEOMETPUUYECKUN CMBICI IPOU3BOIHOM.

VYpaBHeHUE KacaTeabHOM B 00IIEM BUJIE.

IIpaBuna u  dopmynsl  auddepeniupoBanusi, TabIWIAa MPOU3BOIHBIX
AJIEMEHTAPHBIX (PYHKITHA.

HccnenoBanne (QyHKIIMM C TMOMOIIBIO  NPOW3BOAHOW. HaxoxxneHue
HauOOJBIIET0, HAMMEHBIIIETO 3HAYEHUS U DKCTPEMATbHBIX 3HaYEHUH () YHKIIHH.

HNurterpan u nepBooOpasnas. Teopema Herorona—IJleitonuna. [Ipumenenue
MHTETpaa K BEIYUCICHUIO (PU3NYECKUX BETUYHH U TIJIOMIA ICH.

YPABHEHUS U HEPABEHCTBA

YpaBHeHUus1 U CHCTeMbl ypaBHeHUUl. PannoHanbHBIE, MpPpalUOHAIBHBIE,
IIOKA3aTEJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUSI U CUCTEMbL. PaBHOCHUIIBHOCTH
YPAaBHEHUN, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TpUEMBl HX pelIeHUs (pa3loKEeHHE HAa MHOXKHUTENH, BBEJICHHE
HOBBIX HEM3BECTHBIX, MMOJICTAHOBKA, IPAPUUYECKHUI METO).

HepaBencrBa. PanuoHnanbHble, HppalnMOHAIbHbIC, [IOKA3aTEIbHBIE U
TPUTOHOMETPUUYECKUE HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEIICHUS.

HUcnonb3oBanue CBOMCTB U rpapukoB (GyHKUMH @IPU PpelIeHUU
YPaBHeHMid 1 HepaBeHCTB. MeToj uHTEepBasioB. M300pakeHre Ha KOOPJUHATHOU
IJTOCKOCTH MHOECTBA PELICHU YPABHEHHUN U HEPABEHCTB C IBYMsSI IEPEMEHHBIMU
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U UX CUCTEM.

Hpuxkiaagubie 3agaym. IlpuMeHeHHE MaTEeMaTUYECKUX METOLOB I
pElIeHHs] CoJEep KaTeNbHbIX 3a7ady M3 PA3JUYHBIX OOJAcCTel HAyKH W MPAKTHUKH.
NHuTepnperanys pe3yiabraTa, y4eT peajlbHbIX OrPaHUYCHUN.

Ilpakmuueckue 3anamus

KopHu ypaBHeHM1. PABHOCHIIBHOCTDh YpaBHEHUM.

[IpeoGpa3zoBaHue ypaBHEHUIA.

OCHOBHBIE NTPUEMBI PELIEHUS YPABHEHUM.

Pemenue cucrem ypaBHEHUM.

Hcnonb3oBanue cBOMCTB U rpaduKkoB GYyHKLMM 17151 pelieHUs ypaBHEHUN U
HEPaBEHCTB.

KOMBHUHATOPHKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEH

JyieMeHThl KOMOMHATOPUKH. OCHOBHBIC TTOHSATHS KOMOMHATOPUKHU. 3a1auu
Ha TOJCYET YHUCIa Pa3MEIICHUM, MEepEeCTaHOBOK, couyeTaHWil. PemieHue 3amady Ha
nepebop BapuanTtoB. dopmyna Ounoma HeroToHa. CBolicTBa OMHOMUHAIBHBIX
ko3 dunmentos. Tpeyronbuuk Ilackans.

JjieMeHTHI Teopun BeposiTHOcTell. CoObITHE, BEPOSITHOCTH COOBITHS,
CIIO)KCHHE W YMHOXEHHE BeposATHOcTeW. [loHsATHE O HE3aBUCUMOCTH COOBITUM.
JluckpeTHast ciy4yailHass BEJIMYMHA, 3aKOH €€ pacnpeneneHus. Yuciosbie
XapaKTEPUCTUKHU JTUCKPETHOM CiydailHOW BenuuuHbl. [loHATHE O 3aKOHE OOJBITUX
YuCell.

JjieMeHThI MaTeMaTH4yeckoil craTuctuku. [IpencraBieHue mgaHHBIX (TaOJIUIIH,

auarpaMMbl, TpauKd), TeHepalibHas COBOKYIHOCTb, BBIOOpKa, CpeaHee

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

Peniennie npakTuyeckux 3ajay ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.
Ilpakmuueckue 3anamus.

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

[IpaBuiia komOuHATOPHKHU. Perenne kKoMOMHATOPHBIX 3aj1a4.

Pa3Mmelenusi, couetanusi 1 IEPECTAHOBKH.

bunom Herotona u tpeyronsuuk Ilackans.

[Ipukitagaeie 3a1a4u.

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

Brruncnenune  BepostHocTed. Ilpukmanneie  3amauu.  [lpencraBnenue
YUCJIOBBIX JaHHBIX. [IpuKkinagHeie 3a1auu.

I'EOMETPUA

Ipsivbie ¥ IWI0CKOCTH B NPOCTPAHCTBE. B3anMHOE pacnonokeHue ABYX MPSIMBIX B
npoctpanctBe. [lapamnenbHOCTh mOpsiIMOM W IUIOCKOCTH.  [lapamiensHOCTH
mwiockoctet. [lepneHauKynspHOCTh OPSAMOW M IUIOCKOCTH. llepneHnukynsp wu
HAKJIOHHAsA. YTOJ MEXAY MPSIMON U IIOCKOCTBIO. J[ByTpaHHBIN yroj. YTron Mexay
mwiockocTsMu.  llepneHaukynspHocTh  AByX  miockocrtel.  ['eomerpuueckue
npeoOpa3oBaHUsi ~ MPOCTPAHCTBA:  MApPAUICIbHBIA  TMEPEHOC,  CUMMETPHS
OTHOCUTENIBHO  IIOockocTH.  [lapamutensbHoe — mpoektupoBanue.  IInomans
OpTOTrOHAJIbHOW Mpoekiuu. N300paxeHnre npocTpaHCTBEHHBIX QUryp.
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Muororpannuku. Bepmunbl, peOpa, rpanu MHororpanHuka. PazBeprka.
MHororpansble yribl. Beimykibsle MHOrorpaHHuku. Teopema Ounepa. IIpuzma.
[Ipssmass m HaknonHas mnpusma. llpaBunbHas npusma. Ilapamnenenunexn. Kyo.
[Tupamupa. [IpaBunbHas nupamuaa. Y cedyeHHas nupamuaa. Terpasap. CummMetpun
B KyOe, B mapaeinenunene, B npusme u nupamuge. CedeHus KyOa, IpHU3MbI U
nupamuabl. [IpeacTaBieHre O MpaBWIBHBIX MHOTOIpaHHUKAX (TeTpasape, Kyoe,
OKTa’ipe, A0JEKadIpe U UKOCadIpe).

Tena v moBepxHocTH BpameHus. [{uavHAp U KOHYC. YCEUYEHHBIM KOHYC.
OcHoBaHMe, BbICOTa, OOKOBas MOBEPXHOCTh, OOpa3zyiomias, pa3BepTka. OceBbie
CEUEHHUsT M CEYCHMs, MapasuiesibHbie ocHoBaHuio. Illap u cdepa, ux cedeHwus.
KacarenpHas mimockocTs k cdepe.

N3mepennss B reomerpuu. OO0beM u ero wusMmepenue. HTerpanbHas
dbopmyna oobema. Dopmynsl oO0beMa KybOa, MPSIMOYTOJBLHOIO Mapajulesienunesa,
npu3Mbl, mwnHaApa. opmMynbl o0beMa mupaMuibl U KoHyca. DPOopMyJIbl TUIOMIAIN
MOBEPXHOCTEH MIHHApPA U KoHyca. Dopmyibl 00bema 1mapa u miomaau chepsl.
[TogoOue ten. OTHOIIEHUS TUIOIAeH TOBEPXHOCTEH U 00bEMOB MOI0OHBIX TEJI.

Koopaunatsl u BekTopsbl. [IpsiMoyronibHas (AekapToBa) cuctemMa KOOpAruHAT
B npocTtpaHcTBe. DopMyiia paccTosTHUS MEXITY IBYMsI TOUKaMu. Y paBHEHUS Cephl,
IJIOCKOCTH U nipsiMoii. Bexktopel. Monynb BekTopa. PaBeHcTBO BekTOpoB. ClioxkeHue
BEKTOPOB. Y MHOKEHHE BEKTOpPa HAa YUCJ0. Pa3noxkeHne BeKTopa 1o HalpaBJICHUSAM.
Yron mexay nBymsi Bektopamu. [Ipoekuusi Bekropa Ha ock. KoopanHaTsl BeKTopa.
CxangpHoe npou3BeeHUEe BEKTOPOB. VICTonb30BaHUE KOOPAMHAT U BEKTOPOB MPHU
PELICHUN MATEMAaTUYECKUX U MPUKIIAIHBIX 3a/1a4.

Ilpakmuueckue 3anamusn

[Ipr3Haky B3aMMHOIO pACHOJIOKEHUS IMPAMBIX. YTOJI MEXIY HPSIMBIMU.
B3anmHoe pacrionioxkeHnne npsMbIX U IDIOCKOCTEN. [leprieHauKyIisip U HaKJIOHHas K
IUIOCKOCTH. YTOJI MEXIy IpPsSAMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM
PACIOJIOKEHUH IIPSIMOU U TUIOCKOCTU. TeopeMa o Tpex NepreHAuKYIsIpax.
[Ipr3Haku U CBOKCTBA MAPAIUICTBHBIX U EPIIEHIUKYIIIPHBIX TIIIOCKOCTEM.

PaccrosiHre OT TOUKM 110 IJIOCKOCTH, OT HPSIMOM 10 IJIOCKOCTH, PACCTOSIHUE
MEXIY  IUIOCKOCTSMHM,  MEXAY  CKPCIIMBAIOLIMMMUCA  IPSAMBIMH,  MEXAY
IPOU3BOJILHBIMU (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. [lmomans moBepXHOCTH. Buabl CUMMETpUH B HNPOCTPAHCTBE.
CummMmeTrpusi Ten BpalleHUs W MHOTOTPAaHHUKOB. BpruncieHue miomaieid u
00BEMOB.

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

VYpaBHEHUE OKPYKHOCTH, CEpbl, MIIOCKOCTH. PaccTosiHue MEXIy TOYKaMHU.
JleficTBHsI ¢ BEKTOpaMH, 3aJaHHBIMU KoopAauHaTtamu. CKalsipHOE MPOU3BEJICHHE
BEKTOPOB. BekTOpHOE ypaBHEHUE MPSIMOW M IJIOCKOCTH. VICHoMb30BaHUE BEKTOPOB
[IPY I0KA3aTENbCTBE TEOPEM CTEPEOMETPUMU.

JIns BHEayOWUTOPHBIX 3aHATHM CTYAEHTAM HapsAy C PEUHICHHEM 3aJad |
BBITTOJTHEHUS MPAKTUYECKUX 3aJaHUN MOYHO MPEIIOKUTh TEMBI
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HCCJEeI0BATENbCKUX U pedepaTUBHBIX padOT, B KOTOPHIX BMECTO CEPUN OTAEIBbHBIX
MEJKUX 3a/Ja4 M YNPaXHEHUU Mpeiaralorcs CIOKETHbIE 3alaHus, TpeOyrouiue
JUTUTENBHOM pabOThl B paMKax OJHOM MaTeMaTH4E€CKOW CUTyalluu. DTU TEMbI MOTYT
OBbITh KaK MHAMBUAYAJbHBIMHU 3aJaHUSIMHU, TaK U TPYNIOBBIMHU ISl COBMECTHOIO
BBIIIOJTHEHUS UCCIIEOBAHMUS.

IIpumepHbIe TeMBbI pepepaToB (T0KIAT0B), HCCIEI0BATETHCKUX MPOEKTOB

* HenpepsiBHbIE 1pO0OH.

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

* Cpennue 3Ha4eHUS U UX TPUMEHEHUE B CTATUCTHKE.

* BekTopHOE 3a7aHue NPSMBIX U IJIOCKOCTEN B POCTPAHCTBE.
* CrnoxxeHue rapMOHUYECKUX KOJIeOaHUM.

* I'paduueckoe pelieHrne ypaBHEHUN U HEPABEHCTB.

* IlpaBuibHbIE U TONYIPABUIbHBIE MHOTOIPAHHUKH.

* Konuueckue ceyeHust 1 UX MPUMEHEHUE B TEXHUKE.

* 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 copepkaHusi oOIeoOpa3zoBaTeIbHON YUEOHOU IUCIUILIMHBI
«MatemaTHKka: ainredpa u Hauajsa MaTeMaTHYECKOTO aHallu3a; TEOMETPHs» B Ipeaeax
ocBoeHus OIIOITI CIIO na 06a3e OCHOBHOro oOWIEro 00pa3oBaHUS C IMOITYYEHUEM
cpennero o6bmero o6pasoBanus (IINICC3) wmakcumanbHas ydeOHash Harpyska
00y4Yaromuxcs COCTABIISIET:
no crnenuanbHOCTIM CIIO TeXHUYECKOro U COIMAIbHO-3KOHOMHUYECKOTro mpoduieit
— 236 yacoB, U3 HUX ayAUTOpHAas (00s3aTeNbHas) Harpy3ka oOy4aromuxcs, BKIOYas
npakTuyeckue 3aHiTus, — 216 wyacoB; koHCynbTauuu — 14; mpomexyTodHas
aTTectanus B hopme sk3aMeHa — 6.

TEMATUYECKUM ITAH
Bup yyeOHol padoThI KoanuectBo
4acoB
AynuropHnsbie 3anaTHs. Coaep:kanue 00yueHUs CneunaabHocTH
CI1O
BBenenue 2
Pa3Butne noHsTHS 0 YKCIIe 10
Kopnu, crenenu u norapudmMbl 16
[TpsiMbIC ¥ IJTIOCKOCTH B TIPOCTPAHCTBE 26
Kom6unatopuka 10
KoopauHaTel 1 BEKTOPBI 20
OCHOBBI TPUTOHOMETPHUHU 20
OyHKIUU U TpadUKu 22
MHoOrorpaHHUKHU U KPyTJIbIe Teja 22
Hayvana Mmatematuueckoro ananusa 26
WNHuTterpan u ero npuMeHeHUE 12
DneMEeHThI TEOPHUH BEPOSTHOCTEH M MAaTEMaTHUECKOW CTATUCTUKH 10
VYpaBHEHHUs U HEPABEHCTBA 14
[ToaroToBKa K 3K3aMeHAIIMOHHON paboTe 6
Hroro 216
KoncyabTanuu 14
IIpomeskyTouHas arrecTauus B gopMe IK3aMeHa 5)
Bcero 236
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2.2 XapakTepuCcTHKA OCHOBHBIX BUI0B Y4eOHOMH JesiTeIbHOCTH CTYACHTOB

Conepxanne |XapaKTepHCTHKA OCHOBHBIX BHAOB /IeATEIbHOCTH CTYJACHTOB

o0y4yeHus (Ha ypoBHEe Y4eOHBIX ACHCTBUI)

BBenenue O3HaKOMJIEHHE C POJIBIO MATEMATUKHU B HAyKE, TEXHUKE,
HSKOHOMHKE, UH(OPMAIIMOHHBIX TEXHOJIOTHSIX U MIPAKTUYECKON
nearenbHoCTH. O3HaKOMIIEHHUE C LENSIMHU U 3aa4aMy U3YYEHUs
MaTeMaTUKHu 1pu ocBoennu npodeccuit CI10 u cnenuanbHOCTER
CIIO

AJI'EBPA

Pa3zBurne Brinonnenue apupmMeTnyeckux AeHCTBUN HAJ YU CIIaMH, COYETas

NOHATHUA O YCTHBIE U IUCbMEHHBIE IIPUEMBI.

yucJie Haxoxnenue npuOauKeHHbIX 3HaU€HUN BEJTMYUH U
MOTPENTHOCTEN BBIYUCIICHUHN (A0COIFOTHON U OTHOCHUTEIIHLHOM);
CpPaBHEHUE YHUCIIOBBIX BBIPAXKEHUM.

Haxoxnenue ommbok B mpeoOpa3oBaHUsAX U BEIUMCICHUIX
(OTHOCHTCS KO BCEM ITYHKTaM MPOrPaMMbi)

Kopun, O3HakoOMJIEHHE C IOHATHEM KOPHS N-U CTENEHH, CBOMCTBAMHU

CTeIeHH, PaIMKaJIOB U MPABUJIAMHU CPABHEHHUS KOPHEH.

Jorapupmel DopMyIUPOBAHUE ONPEAECICHUS] KOPHS U CBOWCTB KOPHEH.

Brluncnenue u cpaBHEHUE KOPHEW, BBIIOJIHEHUE TPUKUIKH
3HaueHus KopHs. [IpeobpazoBaHne YUCIOBBIX U OYKBEHHBIX
BBIPAKEHUH, COAEPIKAIINX PATUKAIIBI.

Brinosninenne pacdeToB 1o ¢popmyiiaM, CoepKaIIUM PaTuKabl,
OCYIIECTBIIsISI HEOOXOIUMbIE TTOJICTAHOBKH M MPEe0Opa30BaHMUS.
Ornpenenenue paBHOCUIBHOCTH BBIPAXKEHU C paIMKaJIaMH.
Pemenue nppanroHanbHbBIX YPAaBHEHUM.

O3HakoOMJIEHHE C MOHSITHEM CTEIEHH C IEMCTBUTEIbHBIM
MOKa3aTeJIEM.

Haxoxnenue 3HaueHui CTENEeHH, UCTIONIb3YS MPU HEOOXOIUMOCTH
UHCTPYMEHTAJIbHBIE CPEACTBA.

3anucpiBaHUE KOPHS N-i CTETIEHN B BUJIE CTETICHU C JPOOHBIM
IoKa3aTesaeM U Ha00OpOT.

DopmMyIMPOBaHKUE CBOWCTB CTENICHEW. BhIUNCIIEHNE CTENIEHE C
paLMOHANIBHBIM IOKA3aTEIEM, BBIITOJITHEHUE ITPUKUIAKU 3HAYECHUS
CTETICHHU, CPABHECHUE CTEIICHEM.

[IpeoGpazoBanre YUCIOBBIX H OYKBEHHBIX BBIPAKECHUH,

coAep KalluX CTEIEHHU, IPUMEHSS CBOWCTBA. Penenune
IIOKA3aTEJIbHBIX YPABHECHUMU.

O3HakoMJIeHHE C MPUMEHEHUEM KOPHEHN U CTENeHel mpu
BBIYMCJICHUY CPEJTHUX, JICJICHUU OTPE3KA B «30JI0TOM CEYEHHUM.
Pemenne npukinaaHbIX 3a4a4 HA CIOMKHBIE TPOLICHTHI
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IIpeoOpa3oBan
ue
ajireOpanvecku
X BbIpasKeHUI

BrinosnHeHne npeoOpa3oBaHUil BIpaXEHUH, IPUMEHEHHE (POPMYIL,
CBSI3aHHBIX CO CBOWCTBAMM CTEIEHEH U JOorapu(MoB.
Omnpenenenue 00JacTU AOMYCTUMBIX 3HAYEHUN
Jorapu(pMUYECKOro BelpakeHus. Pemenue norapupmuyeckux
YpaBHECHUH

OCHOBbBI TPUTTOHOMETPUH

OcHoBHBIC N3ydenue paaruaHHOIO METOJa U3MEPEHUS YIJIOB BPALLCHUS U UX

MOHATHSA CBSI3M C rpaaycHoOil Mmepoil. 300pakeHre yrioB BpallleHUus Ha
OKPY>KHOCTH, COOTHECEHHUE BEJIMYUHBI YIJIA C €r0 PaCIOI0KEHUEM.
dopMyIHpOBaHUE ONPEAEICHUN TPUTOHOMETPUUECKUX (PYHKIUI
JUIS YIJIOB IIOBOPOTA U OCTPBIX YIJIOB NPSAMOYTOJIBHOTO
TPEYroJibHUKA U O0BSICHEHUE UX B3aUMOCBA3U

OcHoBHBIC [IpuMeHeHNnE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB IS

TPUTOHOMETPH |BbIUMCICHUS 3HAUCHUN TPUTOHOMETPUUECKUX (PYHKIMI MO OAHON

YyecKue U3 HUX

TOXK/AECTBA

IIpeodpa3zoBan |3yueHue OCHOBHBIX (POPMYI TPUTOHOMETPHUH: (POPMYIIbI

usi CJIOXKEHUS, YIBOCHUS, MPeoOpa30BaHUs CyMMBbI

NMPOCTeHIMUX  |TPUTOHOMETPUUYECKUX QYHKIUN B MPOU3BE/ICHNE U TTPOU3BEACHUS

TPUTOHOMETPH |B CYMMY U IPUMEHEHUE IIPU BBIYUCICHUH 3HAYCHUS

YEeCKHUX TPUTOHOMETPUUYECKOT O BBIPAXKEHUS U YIIPOILECHUS €TO0.

BbIpaKeHHH O3HaKOMIJIEHHE CO CBOMCTBAMU CUMMETPHUM TOYEK HA €UHUYHON
OKpPY>KHOCTH U IPUMEHEHHE UX JUIsl BIBOAA (OPMYJI IPUBEACHMUSI

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 PEIIEHUN TPUTOHOMETPUYECKHUX

YpPaBHEHUN. Y MEHHUE OTMEYATh Ha KPYre PELICHUS MPOCTEUIIUX
TPUTOHOMETPUUYECKUX HEPABEHCTB
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APKCHHYC, O3HakoOMJIEHUE C TIOHSITHEM OOPATHBIX TPUTOHOMETPUUECKUX

apKKOCHMHYC, |(QyHKIUIL.

APKTaHIeHC N3yuenue onpeeneHnii apkCUHyca, apKKOCHHYCa, ApKTaHIeHCa

ymucsaa yucia, GopMyJIUpOBAHHUE UX, U300PAKEHNE HA €AUHUYHON

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

DOyHKIMHU. O3HaKOMJIEHHE C TOHATHUEM NIEPEMEHHON, TPUMEPAMHU

Ilousitue o 3aBUCUMOCTEHN MEXAY MePEeMEHHBIMHU.

HeNpepPbIBHOCTH O3HakoMIIeHHE ¢ IOHATUEM Tpaduka, onpeaeaeHue

GyHknun NPUHAIICKHOCTH TOUKH Tpaduky pyHkuuu. OnpeaeneHue mno
dbopMyIie npocTeiilieil 3aBUCUMOCTH, Bua ee rpaduka.
Bripaxkenue no popmyse oJIHON NepeMEeHHON Yepe3 Jpyrue.
O3zHakomileHHe ¢ onpeieseHueM GyHKIUU, GOpMYyIUpOBaHUE
ero. Haxoxnenue obnactu onpeenaeHus: U 00JacTH 3HAYCHUM
byHKIIIU

CaoiicTBa O3HakoMJIeHHE ¢ puMepamMu (DYHKITMOHATBHBIX

pyHKIHU. 3aBUCUMOCTEN B peajibHBIX MPOIleccax U3 CMEXHbBIX

I'paduueckas muciuIuinH. O3HaKOMJICHHUE C JI0Ka3aTeIbHBIMU

HHTepIpeTanus. pacCy>KIEeHUSIMUA HEKOTOPBIX CBOMCTB JINHEWMHON U

IIpumepsbi KBaJIpaTUYHON (PYHKIIUH, MPOBEJEHUE UCCIIEIOBAHUS

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

3aBHCUMOCTeEN B KBaJIpaTUYHON (DYHKIINI, MOCTPOEHUE UX TPa(UKOB.

peajbHbIX [TocTpoenue u urenne rpadukoB Gpynkiuii. MccnemoBanue
npoieccax u byHKIUY.

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

OopaTtHble Uzyuenue nonamus oopammuoii hyrkyuu, onpeaeIeHne BUIa

byHknun U nocmpoenue epaguxa oopamuou GyHKyuu, HaxodxHcoeHue ee

obaacmu onpedeneHus u oonacmu 3nadenuii. [IJpumenenue
CBOMCTB (DYHKIIUI TIPU UCCIICIOBAHNN YPaBHEHUH U pEIICHUU
3a/a4 Ha 3KcTpeMyM. O3HAKOMJIEHUE C MMOHATHEM CIOKHOU
byHKIIIH
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CreneHnble,
NoKa3aTeJbHbIE,
Jorapupmuyeckue
U
TPUTOHOMETPUYECK
e PyHKUMH.
OopaTHbIe
TPUTOHOMETPUYECK
ue GyHKunu

Boruncnenue 3nHaueHui PyHKIUIMA 10 3HAYEHUIO apTyMEHTA.
OrnpeneneHue MojoKeHusl TOUKM Ha Tpaduke 1o ee
KOOpJMHATaM ¥ Ha00OpOT.

Hcnonb3zoBanue CBOMCTB (DYHKIIMI 1711 CpaBHEHUS 3HAUEHUN
creneHelt u orapudmos. [TocTpoeHne rpauKoB CTENEHHBIX
U JlorapuPpMuUUecKux QyHKIUH.

Pemenue nokazarenbHbIX U J0rapupMUUYECKUX YPABHEHUH U
HEPABEHCTB 110 U3BECTHBIM aJTOPUTMAaM.

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

O3HaKOMIIEHHE C MTOHATUEM TAPMOHUYECKUX KOJeOaHUul u
npyUMepaMH rapMOHMYECKHUX KOJICOaHMM 1711 OMUCaHUs
IpoLEeccoB B (PU3UKE U APYTUX 00JIacTAX 3HAHUS.
O3HakOMJIEHHE C OHITUEM Pa3pbIBHON MEPUOIUYECKON
byHkuu, GopMyIUpOBaHUE CBOMCTB TAHT€HCA U KOTAHTEeHCa,
MOCTPOCHUE NX IPaUKOB.

[Tpumenenue cBONCTB (DYHKIMIA Il CpaBHEHUSI 3HAUCHUN
TPUTOHOMETPUUYECKHUX (DYHKIIMH, pereHus
TPUTOHOMETPUUYECKUX YpaBHEHUH. [locmpoeHnue epaguxos
06pamHvIX MPUSOHOMEMPULECKUX PYHKYUL U OnpedeneHue no
epaghukam ux ceoticma. BrIoiHEHHE TTPe0Opa3zoBaHUs
rpauKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlociaenoBaTeILHOCTH

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 YOBIBAIOIICH 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 GpopMyarMpoBaHUE €€ MEXaHUYECKOTO U
Tr€OMETPUYECKOTO CMBICIIA, U3YUEHUE AITOPUTMA BBIYUCICHUS
IIPOM3BOJAHOM HA PUMEPE BBIUUCIIEHUS] MTHOBEHHOM
CKOPOCTH M yTJI0BOTO Kod(pdulieHTa KacaTeIbHOM.
CocraBiieHle ypaBHEHUS KacaTeIbHOU B OOIIEM BUJE.
VYcBoenue npasui qudpepeHrpoBanns, TaOIUIbI
IPOU3BOJIHBIX 3JIEMEHTAPHBIX (PYHKUUNA, TPUMEHEHUE IS
muddepenurpoBanus GyHKUIHNA, COCTaBICHUS YPaBHEHUS
KacareabHOU. M3yueHue TeopeM 0 CBSA3M CBOMCTB (DYHKLIMH U
IPOU3BOJIHOM, (OPMYITHPOBKA UX.

[IpoBenenue ¢ MOMOIIBIO TPOU3BOJIHOM UCCIIEIOBAHUS
dbyHKIMY, 3aJaHHON (POPMYITOA.

YcTaHoBiIeHHE CBSI3U CBOMCTB (DYHKIIMU U TIPOU3BOIHOM 11O
UX rpaukam.

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

IlepBooOpa3Has u
HHTErpaJ

O3HaKOMIJICHHE C TTOHATHEM MHTETpaia ¥ IMepBOOOPa3HOM.
N3yuyenue npaBuia BEIYUCICHUS TIEPBOOOPA3HON M TEOPEMBI
Hperorona—JleitOnunia.

Pemenue 3ay1a4y Ha CBSA3b MEPBOOOPA3HON U €€ MMPOU3BOIHOM,
BBIUHCJICHUE TIEPBOOOPA3HON I JAaHHOUW (PYHKITHH.
Pemenue 3ay1ay Ha IpUMEHEHUE MHTETPaJIa JJIS BHIUUCICHUS
(bU3HYECKUX BEJTUYUH M IUIOIIA IeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus u
CHCTEMbI
YPaBHeHUM
HepaBencrBa u
CHCTEMbI
HEPaBeHCTB ¢
ABYyMH
nepeMeHHbIMHU

O3HakOMJIEHHE C MPOCTEUIIMMH CBEECHUSIMU O KOPHAX
anredpandeckux ypaBHEHUH, TOHITUSIMHU UCCIIEI0BAHUS
YPaBHEHUHN U CUCTEM YPaBHECHUU.

N3yuenue Teopun paBHOCUIBHOCTHA YPABHEHUM U €€
npuMeHeHus. [ToBropeHue 3anucu pemeHus CTanaapTHbIX
ypaBHEHUM, MPUEMOB IIpeoOpa3oBaHUs YPaBHCHUH IS
CBEJICHHS K CTAaH/IAPTHOMY YPaBHEHUIO.

23




Pemenne panoHaIBbHBIX, HPPALUOHAIBHBIX, IOKA3aTEIBHBIX
Y TPUTOHOMETPUYECKUX YPABHEHUMN U CHCTEM.
Hcnonb3zoBanue cBOMCTB U TpapukoB GYHKLIMMA 1Sl pelIeHUs
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
cnoco6oB. 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 PELIEHUS
coJiepKaTeNIbHbIX 33/1a4 U3 pa3InYHbIX 00J1acTel HAYKU U
npakTUKu. HTepIpeTHpOBaHNUE PE3yJIbTATOB C YYETOM
peanpHbIX OrpaHUYEHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEM "

OcHoBHBIC
NOHATHA
KOMOMHATOPUKH

N3ydenne npaBuiaa KOMOMHATOPUKHU U TPUMEHEHHE TIPH
pelieHn KOMOMHATOPHBIX 33/1ad.

Pemenrie koMOMHATOPHBIX 337124 METOIOM repedopa u 1o
MPaBWIy YMHOKEHUS.

O3HaKOMJICHHUE C TIOHSITHUIMU KOMOMHATOPUKH:
pa3MeIleHUsIMHU, COYETAHUSIMHU, IEPECTAHOBKAMU U
dbopmynamu st ux BeruucieHus. O0bsiCHEHUE U MPUMEHEHHE
dbopMyIT 17151 BEIYUCTICHUS Pa3MEIlleHU, TEPECTAaHOBOK U
coueTaHui npu perieHnu 3aaad. O3HakKOMIIEHUE C OMHOMOM
HsroTona u tpeyronsarkom Ilackans. Pemenue
IPaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM MMOHATHI U TIPaBUII
KOMOMHATOPUKHU

JJIeMeHThI TEOPUH

N3yuenue KIacCu4ecKoro onpeeaeHus: BEpOSTHOCTH,

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

IIpeacrasiaenue O3HaKOMJIEHHE C MPEJICTABICHUEM YUCIOBBIX JAHHBIX U UX

JAHHBIX (Ta0JUIbI, |XapPAKTEPUCTUKAMHU.

AUATPAMMBI, Pemenune mpaktudeckux 3aa4 Ha 00padOTKy YHUCIOBBIX

rpadpukn) JTAHHBIX, BBIYUCIICHUE UX XapAKTEPUCTUK

I'EOMETPUA
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IIpsimble u
IVIOCKOCTH B
NMPOCTPAHCTBE

DopMyIUpPOBKA U MPUBEACHUE JOKA3ATENBCTB IPU3HAKOB
B3aUMHOI'0 PACIIOIO0KEHUS MPSAMBIX U TUIOCKOCTEM.
Pacno3snaBanue Ha yepTekax U MOJEISAX PA3JIUYHBIX CIy4acB
B3aMMHOI'0 PACIIOIO0KEHUS MPSAMBIX U IIJIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXACHUN. POPMYyIUPOBAHUE
ONpENEIICHNM, MPU3HAKOB U CBOMCTB NapaJUICIbHBIX U
NEPNEHAUKYJISPHBIX IUIOCKOCTEH, ABYTPAHHBIX U JTMHEHHBIX
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.

N306parkeHre Ha pUCyHKaX U KOHCTPYUPOBAHHE HA MOJEISIX
NEPNEHANKYJISPOB U HAKIOHHBIX K INIOCKOCTH, MPSMBIX,
IapaJIJIEIbHbIX IIJIOCKOCTEH, YIVIOB MEXKIY NPAMOM U
IUIOCKOCTBIO U 00OCHOBAHKE MMOCTPOCHHUS.

Pewienne 3a1ay Ha BBIYMCIEHUE TEOMETPUYECKUX BEIIMYHH.
OnucbIBaHUE PACCTOSIHUSA OT TOUKH J0 MIIOCKOCTH, OT MPSMOU
110 TUIOCKOCTH, MEXKAY IIJIOCKOCTAMM, MEKIY
CKpEIIMBAOUIMMHUCS MPSAMBIMU, MEK1y TPOU3BOJIbHBIMU
¢urypamu B npoctpaHcTBe. DopMynHpoBaHUE U
JTIOKa3bIBaHWE OCHOBHBIX TEOPEM O PACCTOSIHUAX (TEOpeM
CYyILECTBOBAaHHsI, CBOWCTBA).

N300paxeHne Ha 4yepTekax U MOAEISAX PACCTOSIHUS U
000CHOBaHUE CBOUX CyXJeHUU. OnpeesneHne U BbIYUCIECHUE
paccrosiHuil B npoctpaHcTse. [Ipumenenue popmyn u Teopem
IUITAHUMETPUH JUIS pelIeHus 3a1a4.

O3HaKOMIIEHHE € MMOHATHEM NapAJIEIBHOIO POEKTUPOBAHUS
U €ro CBOMCTBaMU. Dopmynuposarnue meopemvl 0 nAouaou
OpPMO20HANBLHOU NPOEKYUU MHO20Y20IbHUKA.

[IpumeneHue Teopun i1 000CHOBAHUS IOCTPOSHUN U
BBIYMCIICHUH. APryMEHTUPOBAHUE CBOUX CYXJICHUH O
B3aMMHOM PaCIOJIOKEHUU IPOCTPAHCTBEHHBIX QUTYD
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MHoOrorpaHHuKu

Onrcanue u XapakTEPUCTHUKA PA3JIUYHBIX BUIOB
MHOT'OI'PAHHUKOB, IIEPEUYHUCIICHUE UX DJIEMEHTOB U CBOWCTB.
N3006pakeHre MHOTOTPAaHHUKOB U BBITIOJIHEHHUE ITOCTPOEHUS
Ha U300paKEHUAX U MOJIEISIX MHOTOTPAaHHUKOB.
Brruuciienue JIMHEWHBIX 2JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOH(MUTYypaIUsAX, apTYMEHTUPOBAHUE
CBOUX CYXKJICHUI. XapaKTepuCTHKa U U300paKEHHUE CEUCHU,
pazeepmKu MHO202PAHHUKOG, BBIYUCIICHHUE TUI0IIAAeH
IIOBEPXHOCTEM.

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

O3HakoMJIEHHE C BUAAMU CUMMETPUI B IPOCTPAHCTBE,
dbopmynUpoBaHHE ONPEICTICHUM U CBOMCTB. XapaKTepUCTUKA
CHMMETPHUH TEJI BPALlICHUsI © MHOTOI'PAHHUKOB.

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

N3o6paskeHre OCHOBHBIX MHOTOIPAHHUKOB U BBITIOJTHEHUE
PUCYHKOB I10 YCJIOBHSIM 3a]1a4

Tenan
MOBEPXHOCTH
BpalleHUs

O3HakoMJIeHHE ¢ BUAAMU TeJ BpalleHus, GopMyIupOBaHUE
UX OIPENICIIEHUN U CBOWCTB.

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

XapakTepuCcTHKa U U300pakeHHEe TeJl BpallleHHs, UX
pPa3BEpPTKHU, CEUCHUS.

Pemenune 3a1a4 Ha NOCTPOEHUE CEUEHUM, BBIYUCIIEHUE JUUINH,
paccTosiHUM, YIIoB, Iromanen. [Ilposenenne noka3aTeabHbIX
pacCyXJIeHUH IIPU PELICHUU 3aa4.

[IpumMeHeHne CBOMCTB CUMMETPHUHM ITPHU PEIICHUU 3a]1a4 Ha
TeJa BpallleHus, KOMOWHAIIUIO TETl.

N306paskeHre OCHOBHBIX KPYTIIBIX TEJ U BHITIOJTHEHHE
PUCYHKA I10 YCIIOBUIO 3aJ1a4U

HN3mepenus B
reoMeTpuu

O3HaKOMIIEHHE C TIOHATUSAMU TUIOMIAAN  00beMa, aKCHOMaMu
Y CBOVMCTBAMM.

Pemrenne 3amay Ha BRIYMCIICHUE TIONIAICH TUIOCKUX (QUTYP C
IPUMEHEHHUEM COOTBETCTBYIOMUX (HOPMYT U (PaKTOB U3
wiaHuMeTpun. M3ydeHue TeopeM 0 BRIUUCIEHUU 00BEMOB
IPOCTPAHCTBEHHBIX TEJ, pEIICHUE 3a]]a4 Ha IPUMEHEHUE
dbopmy Beraucienus: o0beMoB. Mzyduenne dhopmy s
BBIYHCIICHUS TIJIOMIAJIEH TOBEPXHOCTEH MHOTOTPAHHUKOB U
TEJ BpAICHUA.

O3HAKOMIICHHE C METO0OM BBIYUCIICHHSI TUIOIA/IH
OBEpXHOCTH cepbl. Permenue 3a1ay Ha BEIYUCIICHHE
TUTONIA/ICH TTOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI
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Koopaunarol u
BEKTOPbI

O3HakOMJIEHHE C TOHATHEM BEKTOpa. M3yueHue nexkapToBon
CHUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOCHUE I10
3aJJaHHBIM KOOpAMHATaM TOUYEK U IUIOCKOCTEH, HaXOXKICHUE
KoopauHat Touek. HaxoxxaeHue ypaBHEHUN OKPYKHOCTH,
cdepsl, III0CKOCTU. BbrunciieHne paccTOSIHUN MEXIY
TOYKAMMU.

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

[IpruMeHeHue Teopun NpU PELICHNUH 3a1a4 Ha IEHCTBUA C
BEKTOpaMH. V3yueHue cKajasipHOIro NpOU3BEACHUS BEKTOPOB,
BEKTOPHOI'O YPaBHEHHMs IIPSIMOU U IIJIOCKOCTH. IIpuMenenue
TEOPUH IIPU PELICHUN 3a7a4 Ha IEUCTBUSA C BEKTOPAMH,
KOOPAMHATHBIN METO/, IPUMEHEHUE BEKTOPOB IS
BBIYMCIICHUS BEJIMYMH YIJIOB M paccTOAHUI. O3HaKOMIIEHHE C
JI0KA3aTeJIbCTBAMU TEOPEM CTEPEOMETPUU O B3AUMHOM
PACIIOJIOKEHUH IIPSAMBIX U IUNIOCKOCTEH C UCIIOIB30BAHUEM
BEKTOPOB
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3. YCJOBUA PEATINZALIUU TPOTPAMMBI ANCHUTIJIMHBI

3.1 TpedoBaHus K MUHMMAJIbHOMY MaTEePHAJBHO-TEXHUYECKOMY 00eCIeYeHH IO

Peanuzaums y4eOHOM AuCHMIUIMHBI TpeOyeT Haiauuug YydyeOHoro kaOuHera
«MaremaTtuka».

O6opynoBaHue yuyeOHOTO KaOUHETa:

- pabo4ne MecTa 1Mo KOJIMYECTBY 00 yJaIOIIUXCS;

- pabodee MeCTO MpermoaaBaTes;

- KOMIUIEKT Y4eOHO-METOIMUECKON JOKYMEHTAIUY;

- HaIJISTHBIE TTIOCOOUS;

- KOMIUIEKTBI 33JIaHUN JUIsl TECTUPOBAHUS U KOHTPOJIBHBIX PaboOT;
- I3MEPHUTEIIBHBIC ¥ YePTSIKHBIC HHCTPYMCHTHI;

Texuuueckue cpeacta oOydeHUs:

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

- DKpaH;

- JIOKaQJIbHAasl CETh;

- MMOJIKJIFOUYCHUE K ri100anbHoi cetu MIHTEpHET;

- ayJUOCUCTEMA,
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3.2 UndopmannoHHoe odecrieyeHne 00ydeHust

Ilepeyens  pexkomMeHayemMbIX  Y4eOHbIX  u3aaHuii, HHTEepHeT-pecypcos,
JAOMOJTHUTEJIbHOM JTUTEPATYPbI

OCHOBHBIE HCTOYHHUKH:

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

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

bawmakos M.M. MatemaTtuka. 3ajayHuk: y4eO. mocoOue A CTyI. YUPEKICHUN
cpen. npod. oopazoBanus. — M., 2016.

bawmarxos M.H. MatemaTuka. DJIEKTPOHHBIN y4e0. —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. mis 10 k1. obmeoOpazosar. yupexaenuit. — M., 2016.
Huxonvckuti C.M., Ilomanos M.K., Pewemnuxos H.H. u op. Anrebpa u Hayana
aHanu3a: yueO. mis 11 k1. obmeobpazosar. yupexaenuit. — M., 2016.

JlonoJiHuTEeIbHbIE HCTOYHUKHU

OenepanbHblii 3ak0H 0T 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B Poccuiickoit
denepanumny.

IIpukaz MunucrepctBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O6
yTBEpKJIEHUU (eepalbHOTO TOCYIapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIapTa
cpeaHero (IOJIHOT0) O0IIero 0Opa3oBaHUs.

[Ipukaz MwunucrepctBa obpazoBanus U Hayku P®D ot 29.12.2014 Ne 1645 «O
BHeceHUH u3MeHeHui B Ilpuka3z MunuctepcTBa obpa3oBanust M Hayku Poccuiickoi
@®enepaniun - ot 17.05.2012 Ne 413 «OO6  yTBepkAeHUH  (PeaepaabHOTO
rOCYy/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa cpeaHero (MoJHOro) oOIero
o0pa3oBaHUs».

[Tucemo JlemapTraMeHTa ToCcyJapCTBEHHOW MOJIMTUKH B chepe MOATOTOBKHA Pabounx
kagpoB u [II10O MunuctepctBa 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 (MapopMaimoHHbIe, TPEHUPOBOYHBIC W KOHTPOJIBHBIC MAaTECPHAIIBI)
www.school-collection.edu.ru (Exmnaas koyuteKuu IUQPPOBEIX 00pa30BaTEIBHBIX
pecypcoB)
https://uchi.ru/ (MaTepakTuBHas 0OpazoBaTeIbHAS IIATPOpMa)
http://math4school.ru/

http://mathematichka.ru/
https://ya-znau.ru/ (3nexTpoHHBI 00pa30BaTEIBHBIIN MPOCKT)
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4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIIUIIJINHBI
Kontpons u oreHka pe3yabTaTOB OCBOCHUSA Y4YEOHOW AUCIUTIIMHBI

OCYIIECTBIISIETCSl MpernojaBaTesieM B MPOIECCe MPOBEICHUS MPAKTUUECKUX 3aHSITHUH,

TECTUPOBAHMS, a TAKXKE BBIMOJHEHUS OOYYAaIOMIMMUCS WHIAWBUIYATbHBIX 3aJaHUMH,

MIPOEKTOB, UCCIEAOBAHUN.

Pe3yabTaThl 00yyeHHs
(ocBOEHHBbIE YMEHHs, YCBOCHHbIE 3HAHMA)

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

1

2

YMmenus:

BBIIIOJIHATH apu(pMeTnyecKue AeHCTBUS HaJl YUCIIaMH,
coueTasi yCTHbIE U TUCbMEHHbBIE IIPUEMBI; HAXOIUTh
NpUOJIMKEHHBIC 3HAYCHUS BEJIMYHMH U TTOTPEITHOCTH
BBIYMCIIEHUH (a0COIOTHAS U OTHOCUTENbHAS);
CpPaBHMBATh YUCJIOBbIE BHIPAKEHUS;

HaXOJUTh 3HAYEHUS KOPHSI, CTENIEHH, Jorapudma,
TPUTOHOMETPUYECKUX BBIPAKEHUM Ha OCHOBE
OTpeJIeNIeHUs], UCTIOIb3Yys IPU HEOOXOAUMOCTH
MHCTPYMEHTAIBHBIEC CPEACTBA; M0JIb30BATHCS
pUOIMKEHHON OLIEHKOM MPY NPAKTHYECKUX pacueTax;

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

BBITIOJIHATH IPE0Opa30BaHus BIPAXKEHUH, TPUMEHSS
(hopMyJIBI, CBSI3aHHBIE CO CBOMCTBAMU CTEIIEHEH,
J0orapu(MoB, TPUTOHOMETPUYECKUX (PYHKINN

BBIYHCIIATE 3HAYCHHE (DYHKITHH 110 33JaHHOMY
3HAYEHUIO apryMeHTa IPH Pa3IMIHBIX CII0C00ax
3amanus QyHKITUN

OTIPEIeNIATh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIUH,
WJUTIOCTPUPOBATH X Ha rpadukax

CTPOHTH TPAPUKH U3YUEHHBIX () YHKIIHH, HILTIOCTPUPO-
BaTh MO IpauKy CBOMCTBA AJIEMEHTAPHBIX (YHKITUNA

HCIIOJIB30BaTh INOHATHUC d)yHKHI/II/I JJIs1 OITMCaHUA 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 ¥ TOCTPOCHHS TpaduKOB

MIPUMEHSTH MPOU3BOIHYIO JUIsl POBEACHUS MPUOIIH-
KEHHBIX BBIYMCIICHUH, peuIaTh 3a/1a4y MPUKIaJIHOTO
XapakTepa Ha HaX0XJACHHE HauOOJIbILIEro u
HAaWMEHBIIET0 3HAUYCHUs

BBIYHUCJIITH B HpOCTeI‘/'IIJ_II/IX CIydadx Iuiomamia H"

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

JIOFapI/I(bMI/I‘ICCKI/Ie, TPUTOHOMETPUUICCKUC YpPABHCHUA,
CBOJAINMECS K JIMHEMHBIM H KBaJApaTHBIM, a TaKKC
AHAJIOTUYHBIC HCPABCHCTBA 1 CUCTCMBI,

NUCHMEHHAs! CAMOCTOSITEIbHAs padoTa
MUChbMEHHAs! KOHTPOJIbHAsI paboTa
NpaKkTUYecKas MpoBepKa
KOMOWHHMPOBAHHBIN METOT B (hopMe
(GpOHTAIBLHOTO ONPOCa U TPYIIIOBO
CaMOCTOSTEIBHOM PabOTHI
TECTUPOBAHUE
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UCTOJB30BaTh  TIpadUuecKUil  METOJ  pelIeHHS
YPaBHEHUN W HEPABEHCTB;

n300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH PpEIICHUS
YpPaBHEHUM, HEPABEHCTB U CUCTEM C  JBYyMs
HEU3BECTHBIMU;

NMCbMEHHAs! CaMOCTOsITEIbHAs paboTa
MUChbMEHHAs! KOHTPOJIbHAs paboTa
NpakTUYecKas MpoBepKa
TECTUPOBAHUE

METO/ MPAKTHYECKOTO KOHTPOJIS

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

pemate  MpocTeiimne  KOMOWHATOPHBIE 334y
METO/IOM TIepedbopa, a TakkKe C HCIHOJIb30BAHUEM
W3BECTHBIX (OpMyIT;

BBIUUCIIATH B HpOCTCﬁHIHX CJ'Iy‘laf[X BepOfITHOCTI/I
COOBITHI HAa OCHOBE ITOJICUETa YHCIIA KCXOI0B;

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

ONKCHIBaTh B3aHMHOE pACIOJIOKEHUE NPSIMBIX MU
IJIOCKOCTEN B MPOCTPAHCTBE, ApryMEHTHPOBATh CBOU
CYXJI€HHs 00 3TOM pacloJIOKEHUH;

AHAJIIM3UPOBATE B HpOCTGfIHIHX CiIydasixX B3aMMHOC
PACIIOJIOKECHNC 00BEKTOB B MMPOCTPAHCTBE;

n300paxkaTh OCHOBHBbIE MHOTOTPAaHHUKH U KpYIJjble
TeJ1a; BBITOJIHITH YEPTEKU MO YCIOBHAM 33]1a4;

CTpOUTH TMpOCTEHIIMe Cce4eHHus Kyba, TpU3MBI,
MIAPaMU/IBI;

pemaTh  IUIAHUMETPUYECKHE  HM  TpoCTeHInne
CTepeOMETpUYECKHE  3aJaud  Ha  HaxXOXKJICHHE
T€OMETPUYCCKUX BEIWYHMH (IUTMH, YTJIOB, TUIOIIAICH,
00bEMOB);

UCIOJIb30BAaTh MpPU PEHICHUH CTEPEOMETPUUYECKUX
3a/1a4 MJIaHUMeTpruyecKue GakThl U METOIBI;

MUCbMEHHAsl caMOCTOsITeNIbHAs padoTa
IIpaKTHYecKas MpoBepKa

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

IIPOBOAWTE O0Ka3aTCIbHBIC PACCYXICHUA B XOJE
PCUICHUA 3a/1a1

WCIIOJIb30BaTh  MPHOOPETEHHBIE 3HAHUS U
YyMEHHS B TPAKTUYECKOM  JEATENbHOCTH U
MTOBCEITHEBHOM KU3HU:

— JUIsl TIPaKTUYECKHX pacyeToB 1o Qopmynam,

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

BBIUMCIIUTENIbHBIE YCTPOICTBA;

— JUI OIMCAHUs C OMOIIBIO0 (DYHKLUH pa3InYHbIX
3aBUCUMOCTEH, MpeJCTaBICHUs UX TIpadUuecKy,
MHTepHpeTaluu rpaduKos;

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

— JUIsl IOCTPOEHUSI M HUCCIENOBAHUS MPOCTEUIINX
MaTEeMaTHYECKUX MOJIENEH;

IIMCbMCHHAsA CaMOCTOATCIIbHAA pa60Ta
IMPpaKTHUYICCKad IIPOBCPKa
IMHUCbMCHHAA KOHTPOJIbHAA pa60Ta
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— U1 aHaIM3a pPEAIbHBIX YHUCJIOBBIX JIAHHBIX,
MPEJCTAaBICHHBIX B BUJIE AUArpamMm, rpauKoB;

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

HECJIOKHBIX TPAKTHYECKUX CHUTyalluii Ha OCHOBE
M3yYEHHBIX (POPMYI U CBOMCTB (puryp;

— BBIYHCIICHUSA 00beMOB 51 II0AAe
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEIICHUH
MPAaKTUYECKUX 3aJa4, UCTIOIB3YS IPU HEOOXOJMMOCTH
CTIPAaBOYHHUKH M BEIYUCIIUTEIILHBIC YCTPOMCTBA.

3HAHUA:

3HAYCHHUC MaTCMaTquCKOﬁ HaYKI/I JJIA pemeHI/m
3aJla4, BO3HUKAIOIIUX B TEOPUH U MIPAKTUKE; IITUPOTY
" B TO XK€ BperI OFpaHI/I‘-IeHHOCTI) HpI/IMeHeHI/ISI
MAaTEMATUYCCKUX MECTOJ0B K aHanmy 158
MCCJICIOBAHUIO TIPOIIECCOB U SIBJICHUIA B MPUPOJIC U
0OIIIECTBE;

3HaYEHUE NPAKTUKH U BOMPOCOB, BO3HUKAIOIIUX B
camMoil MaTemMaTHKe ISl (OPMHUPOBAHUS U Pa3BUTHUS
MaTeMaTHYeCKONH HAayKH; UCTOPUIO Pa3BUTHS MOHATUSA
quciaa,  CO3JaHMA ~ MaTeMaTH4YecKOro  aHalu3a,
BO3HMKHOBEHHUS U Pa3BUTHS T€OMETPUH;

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

BEPOSITHOCTHBIN XapakTep pa3iINuHbIX MPOIECCOB
OKPY’KaIOILIero MUpa

(bpoHTaNbHBIN OIIpOC

YCTHBIN 3a4€T

MACbMEHHBIN 3a4eT
MMCbMEHHAas IpoBepKa B popme
MaTeMaTHYeCKOro JUKTaHTa,
3amura pedepara,
camocTosiTeNnbHast paboTa ¢ KHUTOM 1
JIPYrUMU MaTepuagaMu
BBINIOJTHEHHE TPe3eHTAINN
TECTUPOBAaHUE
WHIUBHIYATBHBIA OMPOC
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