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I[TOACHUTEJIbHA A 3AIIMCKA

[Iporpamma o61eo6pa3oBaTebHOM yueOHON AucuIUIMHA «MareMaTuka: anrebpa u Hadaia
MaTEeMAaTHYECKOTO aHajau3a; reoMmerpus» (mamee — «MaremaTuka») NpeaHa3HAYCHA s
W3y4eHUsT MaTeMaTHKu B TpodeccHOoHANbHBIX oOpa3zoBarenbHbiX opranusanusx CIIO,
peaM3yIonmx 00pa3oBaTeNbHYI0 MPOTPaMMy CpPEAHEro OO0IIero o0pa3oBaHHs B Mpeaenax
OCBOCHHSI OCHOBHOM mpodeccronanbHoi oopazoBatenbHor nporpammbl CITO (OITOIT CIIO) Ha
0a3e OCHOBHOTO 00Iero oOpa3oBaHUs IMPHU IMOATOTOBKE CIICIIMATUCTOB CPEAHETO 3BEHA II0
crennanbHocTh 43.02.15 «IloBapckoe 1 KOHAUTEPCKOE A0,

IIporpamma pa3paborana Ha ocHoBe TpeOoBanuii ®PI'OC cpeaHero oOiero oOpa3oBaHus,
MPEABSBISIEMBIX K CTPYKTYpPE, COICP)KAaHHMIO M PE3yJIbTaTaM OCBOCHHS YUCOHOM MUCIMILIMHBI
«MaremaTuka», B COOTBETCTBHHM C PeKOMEHIAlMsIMU TIO OpPraHMU3AIMH TOIYyYEHUS CPEIHETO
obmero oOpa3oBaHHMs B TIpejaeliax OCBOEHHsS OOpa3oBaTENIbHBIX IIPOrPaMM  CPEAHETO
Ipo)eCCHOHAIBHOIO 00pa3oBaHUs Ha 0a3e OCHOBHOIO O0OIIEro oOpa3oBaHHS C YYETOM
TpeboBaHuil (epepaabHBIX TOCYIAPCTBEHHBIX 00pa30BaATECIIBHBIX CTAaHAAPTOB M IOJYy4acMOM
\cnenmaabHOCTH  cpemHero  npodeccroHalbHOr0 0o0Opa3oBanus (muchbMo  JlemaprameHTa
rOCy/IapCTBEHHOW MOJUTUKH B cdepe MoArotoBku padounx kaapo u JI1O MwunoOpHayku
Poccun ot 17.03.2015 Ne 06-259).

Copepxanue nmporpamMmMmbl «MaTemMaTrkay HampaBlIeHO HA JOCTH)KEHUE CIEIYIOIIUX IIeNeH:

+ obecrieueHne chOPMUPOBAHHOCTH MPECTABICHUN O COIMAIBHBIX, KYIbTYPHBIX U
UCTOPUYECKHX (haKTOPaX CTAHOBJICHHS MAaTCMATUKH;

+ obecrieueHne  CPOPMUPOBAHHOCTH  JIOTUYECKOTO,  aJTOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBIIUICHHUS;

+ obecrieueHre cOPMUPOBAHHOCTH YMEHUHN MPUMEHSTH MOJYYCHHbIEC 3HAHUS MPU
pelIeHn pa3IuvHbIX 33]1a4;

+ obecrieueHne cGHOPMUPOBAHHOCTH IMPEACTABICHUN O MaTeMaTHKE KaK YacTh
00111e4YeI0BEUECKOM KYJIbTYpPhl, YHUBEPCATILHOM SI3bIKE HAyKH, TO3BOJISIIOIIEM OIKMCHIBATH
Y U3y4aTh peajbHbIE MPOLECCHI U SIBICHUSI.

B mporpammy BKIIOYEHO cojJepkaHWE, HalpaBlieHHOE Ha (OPMHPOBAHHE Yy CTYJCHTOB
KOMITETCHIINI, HeoOX0oquMbIX i1 kadecTBeHHOTro ocBoeHus OIIOII CIIO na 06a3e OoCHOBHOIO
o0miero o0pa3oBaHus ¢ MOJTYUYEHUEM CPEIHEro O0IIero 0Opa3oBaHUs; MPOrPaMMBbI MOATOTOBKU
CIICIIHAIIMCTOB CPETHETO 3BEHA.



OBILIA ST XAPAKTEPUCTUKA YUEBHOM JUCHUTUIMHBI «<MATEMATHKA: AJITEEPA
N HAYAJIA MATEMATUYECKOI'O AHAJIN3A; TEOMETPUS»

Maremaruka sBusiercss (yHAaMeHTanbHOW 0011e00pa30BaTEIbHON  JUCIHUILUIMHON  CO
CIIOXKHBIIMMCS ~YCTOWYHMBBIM COJEpPKaHHEM U OOMMMH TpeOOBaHUSMHU K TOJITOTOBKE
oOyyJaronuxcs.

B nmpodeccronabHBIX 00pa30BaTEIBHBIX OpPraHU3aIUsAX, PEATU3YIONUX 00pa30BaTEIbHYIO
nmporpammy cpeaHero oomiero oOpaszoBanms B mpenaenax ocoenust OIIOIT CIIO na Gase
OCHOBHOTO 00mero o0pa3oBaHusi, W3Y4YCHHE MATEMaTUKH HMMEET CBOM OCOOCHHOCTH B
3aBHCUMOCTH OT Mpoduiis npodeccnoHalbHOTO 00pa30BaHHUs.

I[Ipu ocBoenun cnenuanbHoctu CIIO  43.02.15 «lloBapckoe ©  KOHIUTEPCKOE
JIEJI0»ECTECTBEHHO-HAYYHOTO npodmis npodecCHoHaIbHOro  00pa3oBaHUs, MaTeMaTHKa
usydaercst Ha 6a3oBom ypoHe @I'OC cpeanero obmero oopazoBaHus.

OO61ue 1eny u3ydeHus MaTeMaTUKU TPAAUIIMOHHO PEaIU3yIOTCS B YEThIPEX HApPaBICHUSX:

1) oO1iee peAcTaBiIeHHe 00 UIESIX B METOJaX MaTEMAaTHKH;

2) MIHTEIUIEKTyalbHOE Pa3BUTHE;

3) oBIaZIcHHE HEOOXOIMMBIMA KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;

4) BOCIIUTATEIbHOE BO3/ICICTBHE.

[Mpodunuzanus 1eneid MareMaTHYeCKOro o0pa3oBaHUs OTpakaeTcs Ha  BhIOOpE
MPUOPUTETOB B OPraHU3AINH YUeOHOU AeSITEeIbHOCTH 00YJarOIIUXCS.

Jis  ecrecTBeHHO-HAaydHOTO Tpoduis  mpodeccuoHampHOro  oOpa3oBaHust — Oolee
XapaKTepHBIM SBIIAETCS yCUIICHHE OOIIEKYIbTYPHOM COCTaBISAIOIIEH y4eOHOW TUCIMILIUHBL C
OpHEHTAIEH Ha BU3YAIbHO-00Pa3HbIA U JIOTHYECKHUIA CTIIIA Y4eOHOU PabOTHI.

N3ydyenne maremaTMku Kak 0a30Boi 0O0mIeo0pa3oBaTenbHOM Yy4eOHOM JTUCIUIUIMHEI,
YVUUTHIBAIONIICH crielu(UKy ocBarBaeMbIX cTyaeHTaMu cnenpanbaoctu CIIO, obecrieunBaeTcs:

* BEIOOPOM PA3JIMYHBIX TOAXOA0B K BBEJICHUIO OCHOBHBIX TTOHSTHIA,
*  (QopmupoBaHUEM CHUCTEMbl Y4eOHBIX 3aJaHuil, oOecneunBaromux 3PGEeKTUBHOE
OCYIIIECTBIICHUE BBIOPAHHBIX [IEJICBBIX YCTAaHOBOK;
+ o0oraimeHueM CHeKTpa CTHJICH y4eOHOM JCATEIHHOCTH 3a CYET COTJIACOBAaHUS C
BEYITUMHU JISATEITHHOCTHBIMU XapaKTePUCTHKAMK BBIOPAHHOM MPOodecCcru.
[IpodunpHas cocraBusionias OTpakaeTcss B TpeOOBaHHSIX K MOATOTOBKE OOYYArOMIMXCS B
YacTH:
+  o0mel cucTeMbl 3HAHWN: COJEp)KATENbHBIE TPUMEPhl  MCIOJIb30BAHUS
MaTEeMaTHYECKUX WJIeH U METOI0B B MPO(eCcCHOHALHOM e TeTbHOCTH;
* YMEHHUIA: pa3ianydre B ypoBHE TPEOOBAHUHN K CIOKHOCTH MPUMEHSEMBIX alTOPUTMOB;
*  MPaKTUYECKOTO  WCIOJb30BAaHUS  MPUOOPETCHHBIX 3HAHWUH W YMEHUM:
WHAVBUAYAILHOTO Yy4eOHOTO OmMbIiTa B MOCTPOCHHH MaTEeMaTHYEeCKHMX MoOJIeseH,
BBITIOJTHCHUH UCCIICIOBATEIILCKUX TIPOSKTOR.

Takum oOpa3om, peanuszanusi coJep>KaHUs y4eOHOW IUCHUIUIMHBI OPHEHTHPYET Ha
OPUOPUTETHYIO POJIb TPOLECCYAIbHBIX XapaKTepUCTUK y4eOHOW paboThl, 3aBUCAIIUX OT
npod st mpodhecCuoHaTBFHOTO 00pa30BaHMs, TIOMYUYEHHUS OIbITa UCIOJb30BAaHUSI MaTEMATHKU B
COJIepKATENbHBIX M MPO(GECCHOHATIBHO 3HAUYUMBIX CUTYAlMSX 10 CPaBHEHHUIO C (opMalibHO-
YPOBHEBEIMHU PE3YJIbTATUBHBIMU XaApPaKTCPHUCTUKAMU 06yquH5[.

Conepxanue y4eOHOM AMCUUIUIMHBI Pa3pabOTaHO B COOTBETCTBMU C OCHOBHBIMHU COJIEP-
KaTeIbHBIMH JJMHUSAMHU O0Y4YEHUSI MaTeMaTHKe:

+  anreOpanyeckasl JHHUS, BKIIIOYAIOIIAs CHCTEMATHU3aIIUI0 CBEJICHUI O YMCIIaX; W3-
yueHHe HOBBIX M 0000IIeHHE paHee H3yUeHHBIX omnepauuil (BO3BEIACHHE B CTEIEHb,
H3BJICYCHUC KOPH, HOFapI/I(l)MI/IPOBaHI/Ie, CUHYC, KOCHMHYC, TaHI'CHC, KOTAaHI'CHC H
oOpaTHbIe K HHMM); M3Y4YE€HHE HOBBIX BHJIOB YMCJIOBBIX BBIpaXEHUH U (HOpMys; coBep-
MECHCTBOBAHUEC IMPAKTUYCCKUX HABBIKOB M BBEIYHCIINTETEHON KYJBTYPBI, PaCIIUPCHUEC H
COBEpILEHCTBOBAHHUE alreOpanvyecKoro ammapara, chOpMHUPOBAHHOTO B OCHOBHOM IIIKOJIE,
U €ro MPUMEHEHHUE K PEeHICHUI0 MAaTEMaTHYeCKUX U MPUKIAIHBIX 3a7a4;



¢ TeOpeTHKO'q)yHKL[I/IOHaHBHaSI JIMHUA, BKJIFOYaroIiasa CUCTEMATU3allUuI0 )41
pacIIMpeHue CBeACHUH O (YHKIUAX, COBEPIICHCTBOBAHHE TIpapUUSCKUX YMCHHI;
3HAKOMCTBO C OCHOBHBIMHU HACAMHU U METOAAMHU MATEMATHUYCCKOI'O aHaJInM3a B OGBeMe,
MO3BOJISAIOIIEM ~ HCCJIE0BaTh 3JEMEHTapHble (DYHKIMH ¥ pelmaTh MPOCTEUIne
reoMeTpuuecKkue, GU3NYECKUe U Ipyrue MPUKIaJIHbIC 3a/1a41;

*  JIMHHUS YPaBHCHHUH W HEPABCHCTB, OCHOBAHHAS HA MOCTPOCHUHM M HCCIICAOBAHUU
MaTeMaTUYeCKUX MOJENICH, TIepeceKaromascs ¢ aireOpanueckoil W TEOPETHKO-
(GYHKIIMOHATBHOW JTHHUSMH W BKJIFOYAOIAsl Pa3BUTHE M COBEPIICHCTBOBAHUE TEXHHUKH
anredpandeckux mpeoOpa3oBaHU sl pEIICHUS YPaBHCHH, HEPABEHCTB U CHUCTEM;
bopMupoBaHHe CIOCOOHOCTH CTPOUTh W HCCIIEAOBATh MPOCTEHIIINE MaTeMaTH4eCKHE
MOACIN MpU PCIICHUU MPUKIAAHBIX 3aJa4d, 3adad HN3 CMCKHBIX HW CICHHUAJIBHBIX
JTMCIUTLINH;

* TCOMCTpHUYCCKasA JIMHUA, BKJIXOYHaroIasa HarJasaJHbIC npcaACTaBJICHHUA 0
NPOCTPAaHCTBEHHBIX (UIypax M H3yueHHE HX CBOMCTB, (OPMHUPOBAHHME W Pa3BHUTHE
POCTPAHCTBEHHOT'O BOOOPAKCHHUS, Pa3BUTHE CIIOCOOOB T'€OMETPHUCCKUX H3MEPCHHH,
KOOPJIMHATHOTO W BEKTOPHOI'O METOMOB Ul PEIICHHS MAaTeMAaTHUECKMX W TPUKIATHBIX
3ajay;

*  CTOXaCTHUYeCKas JIMHHSA, OCHOBAHHAs HA pa3BUTHH KOMOMHATOPHBIX YMEHHIA,
NPECTaBICHUN O BEPOSTHOCTHO-CTATUCTUYCCKUX 3aKOHOMEPHOCTSIX OKPYIKAIOIIEr0 MHUPA.

N3yuenne o001Ie00pa3oBaTeIbHOW yU4eOHOH AUCIHUIUIMHBI «MaTemaThuka» 3aBeplIacTcs
IIOJIBE/ICHUEM UTOTOB B (popMe 5K3aMeHa B paMKax MPOMEXYTOUYHOM aTTecTalluu CTYACHTOB B
npouecce ocBoeHus ocHoBHOM OIIOII CIIO ¢ momyueHuem cpenHero oOiero oOpa3zoBaHUs
(IIIIKPC, MIICC3).

B pasnene nporpammbl «CojaepkaHue y4dyeOHOM AMCHMIUIMHBDY KYpCHBOM BBIIEIEH Ma-
TepUa, KOTOPbIH MPH U3y4YEeHHUH MAaTEMAaTUKN KOHTPOJIIO HE TIOJICHKHT.

MECTO YUYEBHOM JUCHUIUIMHBI B YYUEEHOM ITJIAHE

VYyeOnass aucnumimHa «MaTemaTtnka: anredpa W Hadajga MaTeMaTHYecKOro aHalu3a;
TEOMETPHUSI» SIBIISIETCS y4E€OHBIM MPEAMETOM 00s13aTEIbHOM MpeAMETHON 0bacTh «Marematuka
u uHpopmatuka» GI'OC cpeanero obimiero oopazoBaHusl.

B npodeccronanbHBIX 00pa30BaTENbHBIX OPTaHU3AIMSIX, PEATU3YIOMUX 00pa30BaTEIbHYIO
nporpaMMmy cpenHero oomiero oOpasoBanust B mpenenax ocBoeHuss OITOII CIIO na 6ase
OCHOBHOTO 001miero oOpa3oBaHus, ydeOHas JuciuIimHa «MareMaTtuka» Hu3y4daeTcs B
obmeooOpazoBatenbHOoM 1ukie ydeoHoro turana OITOIT CITIO Ha 6a3e OCHOBHOTO OOIIETO
o0Opa3oBaHus ¢ mojiyueHueM cpeanero oomero oopazosanus (IIITKPC, TITICC3).

B yueOnbix mnanax [IIIKPC, IMIICC3 y4yeOnas mucnuminHa «MareMaTuka» BXOIUT B CO-
cTaB 00mUX 0011e00pa30BaTEeIbHBIX YY€OHBIX TUCHUIUIMH, (OPMHUPYEMBIX U3 00A3aTEIbHBIX
npeameTHbix obmacteit ®I'OC cpennero obmero odpazoBanus, s crenmaabHocTH CITO.

PE3VJIbTATHI OCBOEHU S YUEBHO! JIUCLIUTIIMHBI

OcBoenue cojepkanusi yueOHON AUCIUIUIMHBI «MaTeMaTrnka» 00eCleuYnBaeT JTOCTHKEHUE
CTYIEHTaMH CIENYIOUINX pe3yibmamos:

. JIMYHOCTHBIX

- chOPMHUPOBAHHOCTh TIPEJICTABICHUA O MaTeMaTHKE KaK YHHUBEpPCAJTbHOM SI3bIKE
HayK{, CpEJCTBE MOJICTUPOBAHUS SIBICHHM W MPOIECCOB, HAEAX U METOoAax Ma-
TEMAaTUKH,

- IOHUMaHWEe 3HAYMMOCTH MAaTeMaTUKH I Hay4YHO-TEeXHHYECKOIo Iporpecca,
c(hOPMHUPOBAHHOCTh OTHOIICHHUSI K MaTEeMaTHKE KaK K YacTh OOIIeYeIoBEUYeCKOU
KyJbTYpbl 4Y€pe3 3HAKOMCTBO C MCTOPUEN pa3BUTUA MATEMATHUKH, HBOJIIOLUEN
MaTeMaTHYCCKUX HUICH;



- Pa3BUTHUC JTOTHYCCKOI'O MBIIIJICHUSA, IPOCTPAHCTBCHHOI'O 13006pa>KeH1/151, aAJIrOPUT-
MUYECKOW KYJIBTYpPbl, KPUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM IS
Oyaymiet mpodecCHOHANBHON ACSITeNbHOCTH, JUISl MPOJOJKeHHsT 00pa3oBaHUS U
caMmo00pa3oBaHus,

- OBJIaICHUC MATCMATHYCCKHMMHU 3HAHUAMHU MW YMCHHAMU, HGO6XOI[I/IMLIMI/I B IIO-
BCEJHEBHOM KU3HH, JJI1 OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAYUHBIX IUCIUIUIMH U
JTUCIUILIAH TPOGECCHOHATBHOTO KA, [T IMOy4YeHUs 00pa3oBaHUsl B 00JIACTAX, HE
TpeOYOMHMX yriayOJeHHONH MaTEMaTHIECKON TTOITOTOBKY;

-TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSDKCHUM BCEW JKU3HU; CO3HATEIIBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHHIO
KaK YCJIOBHIO YCTEIIHOHN MPOPECCHOHATBHON U OOIECTBEHHOU e TeTHbHOCTH;

-TOTOBHOCTh M CIIOCOOHOCTh K CAaMOCTOSITEILHON TBOPYECKOM M OTBETCTBEHHOU
JIeITEIILHOCTH;

-TOTOBHOCTH K KOJUIGKTUBHOM paboTe, COTPYAHHYECTBY CO CBEpCTHHKaMHU B o0Opa-
30BaTeNIbHOM, OOIIECTBEHHO TOJE3HOU, Yy4eOHO-HCCIIEOBATEIHCKON, MPOEKTHOU U
JIPYrUuX BUAAX AEATEIbHOCTH;

- OTHOILILICHHUC K HpOd)GCCHOHaHLHOﬁ ACATCIIBHOCTH KaK BO3MOXHOCTHU YYaCTHA B
PEIIeHNUH JTUYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIeM;

. METaNpeIMETHBIX
- YMEHHUE CaMOCTOSITEJIbHO ONPENENATh LENH JESATEIbHOCTH U COCTAaBIISTH IJIaHbI
JESATEIIbHOCTH; CaMOCTOSITEJIBHO OCYLIECTBIIATh, KOHTPOJUPOBAaTh U KOPPEKTUPOBATH
NeSTENIbHOCTh,  MCIIONB30BaTh BCE  BO3MOXKHBIE PECYpChbl Il JAOCTH)KEHUS
IIOCTaBJIEHHBIX LeJNel M pealn3aluy IUIAHOB JEATElIbHOCTH; BBIOMpATh YCHEIIHbIE
CTpaTeruy B pa3jiMyYHbIX CUTYaLUsX;

- YMEHHE MPOAYKTUBHO OOLIAThCs M B3aUMOJICHICTBOBATh B MPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh MO3UIMU APYTUX YYACTHUKOB JEATEIBHOCTH, 3P(HEKTUBHO
pasperatbe KOH(IUKTHI;

- BJIaJICHUE HAaBbIKAMU MO3HABATENbHOM, yueOHO-UCCIIEN0BATEIbCKON U POEKTHOM
JeSTEeNbHOCTH, HaBBIKAMU pa3pelIeHuss MpodjeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a]ad, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MO3HAHNUS;

-TOTOBHOCTh M CIIOCOOHOCTH K  CaMOCTOSITENbHOM  MH(OPMAIMOHHO-
MIO3HABATENIBHON JI€ATEIbHOCTH, BKJIIOYas YMEHUE OPHEHTHPOBATHCS B Pa3IMYHBIX
UCTOYHUKAX  MHPOpMAlUU, KPUTUYECKH  OLIEHMBaTb M  HMHTEPIPETUPOBATH
HH(pOpMaINIO, TOTYYaeMyI0 U3 Pa3InYHbIX UCTOYHUKOB;

- BJIaJICHUE S3BIKOBBIMU CPEICTBAMHU: YMEHHUE SICHO, JIOTUYHO U TOYHO H3JIararb
CBOIO TOYKY 3PEHUs, UCIIOIb30BaTh a/ICKBATHBIE SI3BIKOBBIE CPE/ICTBA;

- BJlaJIeHUE HaBbIKaMH MO3HABATENbHON pe(IeKCuN Kak OCO3HAHMs COBEPIAEMBbIX
JEMCTBUM M MBICIUTENBHBIX ITPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUM, IPAHUL CBOETO
3HAHUS U HE3HAHUS, HOBBIX [MO3HABATENbHBIX 3a/1a4 U CPEJICTB JAJIS UX TOCTUKEHUS;

- [IeTICYCTPEMIIEHHOCTh B MOMCKAX M MPUHATUU PELICHUH, COOOpasUTEIbHOCTh U
UHTYULIUS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX MPEACTABICHUI; CIIOCOOHOCTH BOC-
IIPUHUMATH KpPacoTy ¥ TapMOHUIO MUDA;

* IPEIMETHBIX:

- cpOPMHUPOBAHHOCTh TPEJCTABIEHUH O MaTeMaTHKe KaK 4YacTH MHPOBOM
KYJIbTYpPbl U MECT€ MAaTeMaTHKH B COBPEMEHHOM LMBHWJIM3ALMU, CHOCO0AaX OMHMCAHUs
SIBJICHUH PEaJIbHOrO0 MUpa Ha MaTEMaTHUECKOM SI3BIKE;

- chOpPMHUPOBAHHOCTH IMPEICTAaBICHUM O MaTEeMAaTUYECKUX MOHATHSIX KaK Ba)KHeEM-
IIMX MaTEeMaTHYECKUX MOJENSIX, IO3BOJSIOIIMX ONMCBIBATh W U3ydaTb Da3HbIE
IIPOLECCHl M SBJICHUS; TOHMMAaHUE BO3MOXXHOCTH AaKCHOMAaTH4ECKOIO IOCTPOCHUS
MAaTeMaTUYECKUX TEOPH;

- BJIaJICHUE METOJaMHM JI0Ka3aTeIbCTB M AITOPUTMOB DEIIEHUS, YMEHUE HX



MPUMEHSATD, IPOBOJUTH JI0KA3aTEJIbHBIE PACCYKICHHS B XOJE PELICHUA 3a1aY;

-BIAJCHUE  CTAaHJApPTHBIMH  [PUEMAaMHM  PELIEHUS  palUOHAIBHBIX U
HWPPALUOHAIIBHBIX, MTOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUH U
HEPABEHCTB, UX CUCTEM; HCIIOJIb30BAaHHWE I'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMm, B TOM
yycie Ui TOMCKa YTH PEeLICHUS U WILTIOCTPALMU PELIEHNS] YPABHEHU U HEPABEHCTB;

- chOpPMUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHSATHSIX MaTeMaTH4YE€CKOIro
aHall3a M MX CBOMCTBAX, BIAJICHUE YMCHHEM XapaKTEPH30BaTh MOBEICHHUE (PYHKIIH,
WCIIOJIB30BAHUE TIIOJYYEHHBIX 3HAHUW JUI ONMCAaHUS W AHAIM3a PEATbHBIX
3aBHCHUMOCTEH;

-BJIQJICHUE OCHOBHBIMU IOHATUSIMH O IUIOCKUX M  MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX (UTYpaX, UX OCHOBHBIX CBOWCTBAX; CHOPMUPOBAHHOCTh YMEHUS
pacrno3HaBaTh reoMeTpuyeckue (pUrypel Ha 4epTexax, MOJAEISAX U B peaJbHOM MHPE;
MIPUMECHEHUE HM3yYEHHBIX CBONCTB I'€OMETPHYECKUX (GUTYp u (HOPMYN AJIsS pPEIICHHS
F€OMETPUYECKHX 3a/1a4 U 33]a4 C IPAKTHYECKUM COJIepKaHUEM;

- ¢(hOPMUPOBAHHOCTh TMPEJCTABICHUM O TPOILIECCaX M SBICHUSX, HMMEIOIINX
BEPOSITHOCTHBIM XapaKTep, CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX B PEAJbHOM MHPE,
OCHOBHBIX TMOHSTHUAX OJJIEMEHTAPHOW TEOPUU BEPOATHOCTEH; yYMEHUW HAXOIUTh U
OLICHUBATh BEPOATHOCTU HACTYIUICHHUS COOBITMA B TMPOCTEHIIUX MPAKTHUYECKUX
CUTYalHsIX 1 OCHOBHBIE XapAKTEPUCTUKHU CIYYANHBIX BEIUYUH;

- BIaJICHUE HaBbIKAMHU HCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpU
peuieHuu 3aiay.

COJIEP)KAHUE YYEBHOM JUCLIVITJIVHEI
Bsenenne
Matematuka B HayKe, TEXHUKE, OSKOHOMHKE, WH()OPMAIIMOHHBIX TEXHOJIOTHUIX U
IIPAKTUYECKON AesTenpHOocTH. llenn w 3amauM  M3ydeHWs MAaTeMaTUKW IIPU  OCBOEHUU
cnenuansHocT CIIO. 43.02.15 «IloBapckoe U KOHOUTEPCKOE IETION.

AJITEBPA
PazButie nOHATHA O YUCIIE

Lenble u panuonanbHbele uncna. [eficTBuTensHble uucna. [lpubnusicenHvie GbIYUCTEHUS.
Komnnexcnuvie uucna.

KopHu, crenenu u norapupmsl

Kopun u crenenn. KopHu HaTypanbHOM CTENEHW W3 4yucia U UX cBoMcTBa. CreneHu ¢
palMoOHANbHBIMU TOKa3aTelsAMH, WX cBoWcTBa. CTENEeHW C NEeWCTBUTENIbHBIMUA TOKA3aTENSIMH.
Ceoticmea cmenenu ¢ 0elicmaumenbHbiM NOKa3amesem.

Jlorapudm. Jlorapudm uucma. OcHOBHOE JOrapupMHUEcKoe TOXKAECTBO. JlecsaTuynbie u
HaTypainbHble Jjorapudmel. [lpaBuna peiictBuit ¢ norapudmamu. Ilepexoq & HOBOMY
OCHOBAHMIO.

[IpeoOpa3oBanue anreOpanueckux  BbIpakeHuil. [IpeoOpa3oBaHue  palnuoOHaIbHBIX,
UPPAIMOHATIBHBIX CTETIEHHBIX, TOKA3aTeNbHBIX U JIOTAPU(PMUIECKIX BBIPAKCHHM.

[IpakTrueckue 3aHATHS

Apubdmerndeckre JSHCTBUS HaJ YHCIAMU, HAXOXKIEHUE TMPUOIMKEHHBIX 3HAYCHHM
BEJIMYMH U MOTPENIHOCTEH BBIYUCIEHUN (a0COMIOTHON U OTHOCUTENBHOMN), CPAaBHEHUE YHCIIOBBIX
BBIPAKCHU.

Brruncnenne u cpaBHeHUE KOpHEW. BeinonHeHrne pacyeToB ¢ paguKaiamu.

Pemienne  uppanmoHanbHbIX — ypaBHeHHM. HaxoxneHuwe  3HaueHUM ~ CTENEHEW ¢
parmoHaNbHBIMA ~ TIOKazarensiMu. CpaBHeHue creneHeil. [IpeoOpa3zoBaHusi  BBIpaKECHHH,



COZIepKaIIMX CTENEeHU. PellleHne rmokasaTenbHbIX YpaBHEHUM.

Pemenne npukiaaHbIX 3a1ad.

Haxoxnenue 3HadeHuil jorapudma 1mo mpou3BOIBHOMY OCHOBaHUIO. Ilepexon or omHOro
OCHOBaHMA K Jpyromy. Belumcinenue u cpaBHeHue JorapupmoB. JlorapupmupoBanue u
IIOTEHIUPOBAHUE BBIPAKECHUN.

[TpuGnuKeHHbIe BBIUMCIICHUS U PELICHUS IPUKIIAJHBIX 3a/1a4.

Pemenue norapupMudeckux ypaBHECHHUH.

OCHOBBI TPUTTOHOMETPUN

OCHOBHBIE TOHSTHS.

Pannannas mepa yrna. BpamarensHoe aBuxkenue. CHHYC, KOCUHYC, TAHI€HC U KOTAHT'€HC
qyucra.

OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKAECTBA

®opmyiibl npuBeaeHus. DopMyiibl crnoxeHus. Popmylibl yIBOCHUST Popmyivl HOIOBUHHO2O
yena.

[Tpeobpa3oBaHUs MPOCTEHIIIMX TPUTOHOMETPHUICCKUX BBIPAKEHUHN

[Ipeobpa3oBaHre cyMMbl TPUTOHOMETPUUECKUX (PYHKIIMI B IPOU3BEACHUE U MPOU3BEACHHS
B CymMMy. Buipaosicenue mpucoHomempuueckux QyHKyuil uepe3 MAaAHIeHC NOJOBUHHO2O
apeymenma.

TpuroHomMeTpu4yecKkre ypaBHEHUSI 1 HEPABEHCTBA.

[Ipocreiiine TpuroHoMmerpuueckue ypaBHeHus. [lpocTteilline TpUrOHOMETpUYECKUE
HEpPABEHCTBA.

OOpaTHble TPUTOHOMETPUYECKUE (PYHKITHH.

ApKCHHYC, apKKOCUHYC, aPKTaHTECHC.

IIpakTuyeckue 3aHsATHUS

Panuanubiii MeTo M3BMEpPEHUS YIJI0B BPAIICHUS U CBS3b C TPaJyCHON MEpPOU.

OCHOBHBIE  TPUTOHOMETPUYECKHUE  TOXIECTBAa, (OPMYJbI  CIOXKEHHUS,  YIBOCHUS,
npeoOpa3oBaHre CYMMBl TPUTOHOMETpPHUYECKHX (YHKUIMN B TMpOU3BENEHUE, Mpeodpa3oBaHUe
MIPOU3BE/ICHUS TPUTOHOMETPUUECKUX QYHKIIUN B CYMMY.

IIpocreiinne TPUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.

OOpaTHble TPUTOHOMETpUYECKUE (PYHKIIMH: apKCUHYC, apKKOCUHYC, apKTaHTeHC.

®YHKLMU, UX CBOMCTBA

Oynkiun. O61acTh ONpeAeieHNss U MHOXKECTBO 3HAYSHUH; TrpaduK (YHKLINHU, TOCTPOECHUE
rpadukoB QYHKINN, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMU.

CpoiictBa  ¢yHKkuMu. MOHOTOHHOCTb, UYETHOCTb, HEUYETHOCTb, OIPAaHUYEHHOCTD,
NepUOTUIHOCTh. [IpoMexxyTku BoO3pacTaHusi W yOBIBaHUWS, HaWOOJbIIee W HaMMEHBIIIEEe
3HaYeHUs, TOUYKH BSKcTpeMyMma. ['paduueckas unreprperamus. [Ipumeps! GyHKIHMOHAIBHBIX
3aBUCUMOCTE B pEaJbHBIX TMPOIECCaX W SBICHUAX. ApuPMETHUYECKHE Omeparuu Hal
¢bynkuusamu. Crnoxxnast GyHKIus (komrnosuuus). [lonamue o HenpepvlHocmu hyHKyuu.

O6parspie pynkuu. OO6macTh onpeneneHuss U 00JacTh 3HAYCHHH OOpaTHOW (YHKITHU.
I'padux obpaTHOI QyHKIMH.

CreneHHbIe, TIOKa3aTENbHBIC, IOTapU(OMUIECKHE U TPUTOHOMETPHUECKUE (PYHKITUH.

OOpatrHble TPUTOHOMETPUYECKHE (DYHKIIUN

Onpenenenus GyHKUUN, X CBOMCTBA U rpadUKH.

IIpeoOpasoBanust rpaduxos. IlapannensHblii MepeHOC, CUMMETPHUS OTHOCHUTEIBHO oOcei
KOOPJAWHAT ¥ CHMMETpPHSI OTHOCUTEIIHPHO Hadaaa KOOPJIMHAT, CHMMETPHSI OTHOCHUTEIFHO MPSIMOM
Y = X, pacTsDKEHHUE U C)KaTHE BJIOJb OCEH KOOPAMHAT.

[IpakTrueckue 3aHATHS



[Ipumepsl 3aBUCUMOCTEH MEXIY MNEPEMEHHBIMH B pPEAJbHBIX MPOILIECCAX W3 CMEXKHBIX
mucturinH.  Onpenenenune  ¢ynkumii. I[loctpoenne wu  yteHue TpaduKoB  GYHKIIHM.
Uccnenoanne ¢yHknun. CBOWCTBa JMHEHHOW, KBAJAPATUYHOH, KyCOYHO-TMHEHHOW U
npoOHonmuHEeHHOW GyHKImi. HenpeppiBHbIe U nepuoandeckue GyHkuuu. CBONCTBA U TpaduKu
CHUHYyCa, KOCHMHYyca, TaHreHca W kotaHrenca. OOparaple pyHkuuu u ux rpaduku. OOpaTHBIE
TpuroHomerpuueckue Qynkuuu. IIpeoOpazoBanus rpaduxa dyakuuu. [apmonuueckue
kosiebanus. [IpukinagHpie 3a1aun.

[TokasarenpHbIEC, IOTApUPMUIECKIE, TPUTOHOMETPHUSCKUE YPABHEHUS U HEPABEHCHEA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

[TocnenoBarensHocTH. CrocoObl 3aJlaHMs] U CBOWMCTBA YUCIOBBIX IOCJIEAOBATEIBHOCTEH.
Ilonamue o npedene nocredosamenvnocmu. Cywecmeosanue npeoena MOHOMOHHOU
ocpanudennou nocredosamenvrocmu. CyMMHUPOBAHHE IOCIIENOBATEIbHOCTENH. beckoHeuHO
yObIBaroIasi reOMEeTpUYecKasi IPOrPecCHs U ee CyMMa.

[TpousBonuas. I[lonstne o mpou3BoAHOW (DYHKIMH, €€ TEOMETPUUYCCKUH U (U3HUYSCKUN
CMBICI. YpaBHEHUE KacaTrelnbHOW K rpaduky QyHkuuu. [Ipou3BoaHBIE CYMMBI, Pa3HOCTH,
Mpou3Be/IeHUs, 4acTHbIC. [Ipon3BOAHBIE OCHOBHBIX dJeMEHTapHbIX (yHkuil. IlpumeHeHue
MIPOU3BOTHON K HCCIEAOBaHUI0 (DYHKIUMN U MOCTpoeHuto rpadukoB. [lpouzsooHvle obpammuoii
DyHKYUU U KOMRO3UYUU PYHKYUU.

[IpuMepsl HKCNONB30BAHUSI MPOU3BOJHOM I HAXOXKJEHUS HAWIYYIIEro peuieHus B
NPUKIATHBIX 3aJa4axX. BTopas Npou3BOJHAs, €€ TeOMETPUYCCKHH W (PU3UYCCKHI CMBICI.
HaxoxaeHue ckopocTH [uis mpoiiecca, 3aJaHHOro (OpMyIIoi u rpaguKoMm.

[TepBooOpasnass u uHTerpan. [IpuMeHeHHe OINpEeAeIEeHHOT0 MHTErpayia JUisl HaXOXICHUS
oM KpuBoiuHeiHoi tpaneuuu. ®opmyna Hetotona—Jleitonuna. [Ipumeps! npuMeHneHus
WHTErpaja B (pU3uKe U TeOMETPUH.

[IpakTrueckue 3aHATHS

UwucnoBasi mociie10BaTeIbHOCTh, CIMOCOOBI €€ 3aJaHus, BBIYUCICHHS YICHOB IOCIIEI0-
BatenbHOCTH. [Ipexen mocnenoBaTenbHOCTH. beckoHeyHO yObIBaromasi TeoMeTpuyecKas
MPOTpeCCHsl.

[Ipon3BoHasA: MEXaHUYECKUM U T€OMETPUUECKHUI CMBICT IPOU3BOAHOM.

VYpaBHeHue kacaTenbHOM B oOmem Buzae. IlpaBuna u ¢opmynsl AuddepeHunpoBaHus,
Tablnia TPOU3BOAHBIX JJIEMEHTapHbIX (yHKumil. MccrnenoBanue GYHKIIMU C MOMOIIBIO
npou3BogHOM. HaxoxaeHue HauOONbIIET0, HAUMEHBIIEr0 3HAYEHUS U IKCTPEMATbHBIX
3HauUCHUHN QYHKIIHH.

Wurerpan u nepooOpaznasi. Teopema Hprorona—IJleli6nuna. IlpuMenenue unTerpaia k
BBIYHCIICHUIO (PU3UYECKUX BEJIMYMH U TIJIOMIAJIEH.

YPABHEHUNA 1 HEPABEHCTBA

YpaBHEHHs U CUCTEMBI ypaBHEHUU. PannoHanbHbIe, HppalMOHAIbHBIC, [TOKA3aTCIIbHBIE U
TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTB ypaBHEHUM, HEPABEHCTB, CUCTEM.

OcHOBHbIE TIpUEMBl UX pelleHus (pa3io)KeHWe Ha MHOXXHUTEIH, BBEIEHHE HOBBIX
HEHU3BECTHBIX, M0ICTAHOBKA, TpapUUeCKuil METON).

HepaBenctBa. PanmonanbHble, HppaliMOHANIBHBIE, TTOKA3ATEIbHBIE U MPULOHOMEMPULECKUE
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLIEHUS.

Hcnonb3oBanue cBOMCTB U rpadukoB (YHKIUI MPU pEHICHUH ypaBHEHUH M HEPABEHCTB.
Meroa UHTEPBAJIOB.

N3o0paxeHne Ha KOOPAMHATHON IUIOCKOCTH MHOMKECTBA pEIIeHUH YpaBHEHHH U
HEPaBEHCTB C JBYMs [IEPEMEHHBIMU U UX CUCTEM.

[Ipuknagueie 3agaun
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[IpumeHeHne MaTeMaTHYECKUX METONOB JUI PELICHHS COACPKATENIbHBIX 3a1ad M3
pa3IMyYHbIX 00JacTel HayKH U MPaKTUKU.

HNutepnperanus pe3yibrara, y4eT peajabHbIX OTPaHUYCHUM.

[IpakTrueckue 3aHATHS

Kophuu ypaBHeHMit. PaBHOCHIBHOCTE YpaBHeHuM. [IpeoOpa3oBaHKe ypaBHECHHUIA.

OCHOBHBIE TPUEMBI PEIICHUS YpaBHEHUM. PelieHne cucteM ypaBHEHUM.

Hcnonp3oBanne CBOMCTB U TpapuKoB (DYHKIIHMIA ISl pelIeHus] ypaBHEHUH 1 HEPaBEHCTB.

KOMBUHATOPHKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN

DNeMEeHThl KOMOMHATOPUKHU

OCHOBHBIC TOHATHS KOMOMHATOPUKW. 3aJaud Ha TMOJACYET YHWCIIa pa3MelleHUH,
MEPECTaHOBOK, codeTaHuid. Pemienune 3amad Ha mepebop BapuanToB. Dopmyna OmHOMA
Herorona. CoiicTBa OMHOMUHAIBHBIX KO3 duirenTos. Tpeyroapauk [Tackans.

DNIEeMEHThI TEOPUU BEPOSITHOCTEN

CoObITHE, BEpOATHOCTh COOBITHSA, CIIOKEHHWE M yMHOXEeHHE BeposTHocTed. [lonarue o
HE3aBUCUMOCTH CcOObITHM. JlMCKpeTHas ciydyailHas BeJIMYMHA, 3aKOH €€ paclpeaeieHusl.
YucnoBble XapaKTEPUCTUKHM TUCKPETHOM cilydaiiHON BenuuyuHbl. [loHATHE O 3akoHE OOJBIIUX
qrcel.

OneMeHTH MaTEMaTHYSCKOM CTaTUCTUKH

IIpencraBnenue naHHBIX (TaOJMUIBI, JUArpaMMmsl, rpaduku), reHepajibHas COBOKYIHOCTb,
BBIOOpKa, cpenHee apuMeTHIecKoe, MeAnaHa.

[TonsiTre 0 3a1a4ax MaTeEMaTUYECKON CTATUCTUKH.

Pemenue npakTuyeckux 3aja4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.

[IpakTuueckue 3aHATHS

WcTtopust pa3BUTHS KOMOMHATOPHKH, TEOPUU BEPOSITHOCTEH M CTAaTHUCTUKM U HX pPOJIb B
pasnnyHbIX cepax yemoBedecKol xku3HenesTenbHOCTH. [IpaBmiia komOMHaTOpHKH. Pemenue
KOMOWHATOPHBIX 3a7ad. Pa3mernieHusi, coyeTaHuss W TiepecTaHOBKU. buHoMm HeroToHa U
TpeyroibHukK [Tackans. [Ipuknansslie 3agaun.

Kiraccnueckoe ompeneneHne BEpOSITHOCTH, CBOMCTBA BEPOSATHOCTEH, TeOpemMa O CyMMe
BeposATHOCTEW. Brrumciienne BepositTHocTell. Ilpuknannslie 3amaun. IlpencraBiieHne 4MCIIOBBIX
JAaHHBIX.

I'EOMETPUA
IIpsiMBIE U TUIOCKOCTHU B IIPOCTPAHCTBE

B3aumHoe pacrnoniokeHrne AByX MpsIMBIX B IpocTpaHcTBe. [lapamnenbHOCTh MpsSMOM U
mwiockoctd. IlapamiensHocTh miockocTel. [lepneHIUKYISIpHOCTh NPSAMOM U IUIOCKOCTH.
[lepnenauKynsp U HakJIOHHAsA. YTOJ MEXIYy NPAMOW M IUIOCKOCTBIO. J[ByrpaHHBIM yrois. Yroa
MEXY INIOCKOCTAMHU. IIeprneHauKyIspHOCT ABYX INIOCKOCTEH.

I'eomeTpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MapalieIbHBIA IMEPEHOC, CUMMETpUs
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannensHoe mnpoektupoBanue. Iliowaos opmozoHanrvhol npoekyuu. V300pakeHue
IIPOCTPAHCTBEHHBIX QUTYD.

MHororpanHuku

Bepmunbl, pebpa, rpann MHOrorpaHHuka. Pa3BepTka. MHoOTOrpaHHble YIiibl. BhITyKibie
MHOTOrpaHHuKu. TeopeMa Ditnepa.
[Ipusma. Ilpsmas u Haxnouwnas tnpusma. IlpaBunbnHas npusma. [lapamrenenumnen. KyoO.
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[Tupamupa. IIpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

CummMmetpuu B KyOe, B apaijiesienumnese, B Ipu3Me 1 Mupamuie.

Ceuenus Ky0a, MPU3MBI ¥ TUPAMUIBI.

[IpencraBienue o MpaBUIBHBIX MHOTOTPaHHHUKAX (TeTpa’iape, KyOe, OKTadape, AoJeKarape
U UKOCadpe).

Tena 1 NOBEPXHOCTH BpalCHUS

Hunuaap u koHyc. YceueHHBbIH KoHyc. OcHOBaHME, BBICOTa, OOKOBas IMOBEPXHOCTD,
oOpasytomas, pazpeptka. OceBble CEUCHUS U CEUEHUS, MapajlieIbHbIe OCHOBAHUIO.
[ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

N3mepenus B reomeTpun

O6bem u ero uzmepenue. arerpansHas Gpopmyia oobema.

@opmynel  o0bemMa Kyba, TPSMOYTOJIBHOTO TMapajuIeenunena, MPU3MblL, LWIAHAPA.
dopmyiniel 00beMa THpaMHUIBI U KOoHyca. DopMysbl IUIOHMIAU MOBEPXHOCTSH IWIMHApPA W
KoHyca. @opMyIbl 00beMa mapa u Iiomaan chepsl.

[Tomo6wue Ten. OTHOMIEHUS TUIOMIA/ICH TOBEPXHOCTEH U 00BEMOB IMOAO0HBIX TEII.

KOOp,I[I/IHaTbI H BEKTOPLI

[IpsimoyronbHas (ekapToBa) CUCTEMa KOOPAMHAT B MpocTpaHcTBe. Dopmyna pacCTOsTHUS
MEXy IBYMsI TOUKaMU. Y paBHEHUS CHepbl, nI0CKOCU U NPAMOLL.

Bekropsl. Moayns Bektopa. PaBeHcTBO BekTOpoB. Ci0K€HHE BEKTOPOB. YMHOXEHUE
BEKTOpa Ha uucio. Pa3nokeHne BEKTOpa IO HANpaBJICHUSM. YTOJI MEXAY ABYMS BEKTOpPaMHU.
[Tpoekuust BekTopa Ha ock. KoopauHaTsl BekTopa. CKaJIIpHOE TPOU3BEIEHNUE BEKTOPOB.

Hcnonp3oBaHne KOOpPAMHAT U BEKTOPOB IIPU PELICHUM MATEMATUYECKUX U IPHUKIIAJIHBIX
3a/1a4.

[IpakTrueckue 3aHATHS

[Ipu3Hakyu B3aMMHOIO pAaCIOJIOKEHHs NPSIMBIX. YTIOJI MeXay HpsAMbIMU. B3anMmHoe
pacCIIONOKEHUE TPSAMBIX M IUIOCKOCTER. llepneHaukynsp ¥ HakIIOHHAs K IUIOCKOCTH. YTOJ
MEXAY MPSAMON U IUIOCKOCTBIO. Teopembl 0 B3aMMHOM PACIIOIOKEHUH MPSAMON U IUIOCKOCTH.
Teopema 0 Tpex nepHeHaUuKyIsIpax.

[Ipy3Haky ¥ CBOMCTBA MAPAIIIEIBHBIX U NEPIECHIUKYIIAPHBIX IJIOCKOCTEM.

PaccrossHME OT TOYKM 10 IUIOCKOCTH, OT HPSIMOM 110 IUIOCKOCTH, PACCTOSIHUE MEXIY
TUIOCKOCTSIMU, MEXKIY CKPEUIUBAIOIIUMUCS TPSIMBIMU, MEXKIY MPOU3BOJBHBIMU (UTYpaMH B
IIPOCTPAHCTBE.

[lapannensHOe  MPOEKTUpPOBaHWE W €ro  cBoiicTBa.  Teopema o0  niowaou
OPMOCOHALHOUNPOEKYUY MHO20Y20lbHUKA. B3anMHOE pPacnoyioKEHHE IPOCTPAHCTBEHHBIX
buryp.

Paznuunble  Buapl  MHOrorpaHHukoB. Mx  u3oOpaxkenus. CeueHus, pa3BepTKU
MHOTOrpaHHukoB. [lnomiaas noBepxHoctu. Bunbl cummerpuii B mpoctpancTBe. CUMMETpUS Tell
BpallleHUsl U MHOTOTpaHHUKOB. Beruncnenue miomaaei u 00beMoB.

Bexkropsl. [lelicTBus ¢ BeKTopaMu. JlekapToBa CUCTEMa KOOPAUHAT B IIPOCTPAHCTBE.

YpaBHEHHE OKPYXHOCTH, c(hephl, TUIOCKOCTH. PaccTostHue Mexay Toukamu. [ledicTBus ¢
BEKTOPAMHM, 3aJaHHbIMM KoopauHaTamu. CKaJspHOE IPOU3BENEHUE BEKTOPOB. BekTopHOE
YpaBHEHUE MpPsSIMOM W IUIOCKOCTH. MCronb30BaHME BEKTOPOB IPU JOKA3aTENIbCTBE TEOPEM
CTEPEOMETPUHU.

JInst BHEayIMTOPHBIX 3aHATUM CTYJIEHTaM HApsAdy C pEIIEHWEM 3aJad W BBIIOJIHEHUS
MPAKTUYECKHUX 33JJaHUI MOYKHO MPEIOKUTh TEMBI HCCIIEIOBATENbCKUX U pedepaTHBHBIX padoT,
B KOTOPBIX BMECTO CEPUH OTIEIbHBIX MEJKUX 33Ja4 U YIPAKHEHHUI NPEaIaratoTcsi CIOKETHbBIE
3a/iaHus, TpeOyIoUIe JUIUTETbHOW PadOThl B paMKaxX OJHON MaTeMaTHYeCKOW CHTyalluu. JTH
TE€Mbl MOTYT OBITh KaK MHIUBUIYyalbHBIMU 3aJaHUSIMH, TaK U TPYNIOBBIMU JJII COBMECTHOIO

12



BBITIOJIHEHUSI KCCIIEIOBAHUS.
[IpumepHbie TeMbl pedepaToB (I10KIaI0B), UCCIEI0BATEIbCKIX TPOESKTOB

. [TpyMeHeHNE CIOXKHBIX POLIEHTOB B 3KOHOMUYECKHUX pacueTax
. HenpepriBable 1poOu

. [TapamienbsHOE MPOCKTUPOBAHUE.

. CpenHue 3HauYEHUS U UX IPUMEHEHUE B CTATUCTHUKE.

. BekTopHoe 3a1anue NpsAMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
. CroxeHue TapMOHUYECKUX KOJICOaHMIA.

. ['paduueckoe perieHrne ypaBHEHUH 1 HEPABEHCTB.

. [IpaBunbpHBIE U MOTYNIPABUIBHBIE MHOTOIPAHHHKHU.

. Konnueckue ceueHus 1 UX TPUMEHEHUE B TEXHUKE.

. [TonstTue muddepeHnrana u ero MPUIOKEHHUS.

. CxeMbl MOBTOPHBIX HCTIbITAaHUN bepHysuiu.

. HccnenoBanue ypaBHEHHU U HEPABEHCTB C IAPAMETPOM.
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TEMATWUYECKUI TJIAH

HaumeHnoBanue Pa3aciioB U TCM

KonmdaecTBo ayIUTOPHBIX YacoB IIPpH O9HOH Gopme 00ydeHHs

Bcero

B Tom uncne:

Teopus JIIIP Koncynpranuu
1 2 3 4 5
1 kypc
1 cemectp
BBeneuue 2 2
Tema 1. Pa3zBuTue noHATHS O YHUCIE. 6 6
Tema 2. @OyHKUMH UX CBOWCTBAa U 6 2 4
rpadukH.
Tewma 3. KopHu, ctenenu, jorapu@msl. 18 2 16
Tema 4. OCHOBBI  TPUTOHOMETPHH. 14 2 12
Tpuronomerpuyeckue (QpyHKIUU
Tema 5. IlpsiMble # TIJIOCKOCTH B 12 2 10
IPOCTPAHCTBE.
Tema 6. DneMeHThl KOMOMHATOPHKH, 12 2 8 2
TEOPUH BEPOSTHOCTH M MaTeMaTH4YeCKOMH
CTaTUCTHKH.
Hror 1 cemectpa 72 10 60 2
2 cemecTp
Tema 9. KoopanHaTel 1 BEKTOPBI. 14 2 12
Tema 10. Hawyama MareMaTruyeckoro 58 14 40 4
aHaim3a.
Tema 11. YpaBHeHUs U HEpaBEHCTBA. 20 2 18
Tema 12. Tena 1 MOBEPXHOCTH BpAIICHHS. 8 2 6
Tema 13. 3MepeHus B reoMeTpuu. 9 3 6 2
Hror 2 cemectpa 109 23 80 6
OK3aMeH 6
Bcero: 173
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB
YYEBHOM JEATEJILHOCTH CTYJEHTOB

Conepxanue 00ydeHust

XapakTepUCTHUKa OCHOBHBIX BHJOB JIEITEIIbHOCTH CTYJCHTOB (Ha YPOBHE yIeOHBIX
JICHCTBHIA)

Beenenue

O3HaKOMIICHHE C POJIBIO MaTEMATUKH B HAYKE, TCXHUKE, 9dKOHOMUKE, I/IH(bOpMaIII/IOHHBIX
TEXHOJIOTUAX U HpaKTPI‘{eCKOﬁ nesarenbHOCTH. O3HAKOMIICHHE C CJIAAMHU U 3ala4aMu
N3YUYCHUSI MAaTCMAaTUKU ITPU OCBOCHUU HpO(beCCI/II/I.

AJIT'EBPA

Pa3zBurtne noHsaTHSA 0 YHCIe

BrinosHeHHe apudMeTHYecKnX NeHCTBUIT Hajl YUCIaMyl, COYeTasi yCTHbIC U THCbMEHHbIC
MPUEMBI.

Haxoxnenne npuOImKXeHHBIX 3HaUCHUI BETMYUH U MOTPEITHOCTEH BEIYUCICHUH
(a0CONMIOTHON M OTHOCUTETBHOM); CPABHEHHE YMCIIOBBIX BBIPAKECHHI.

Haxoxaenue omu0ok B mpeoOpa30BaHUSX U BEIYHCICHUSX.

Kophnu, crenenn, morapudmst

O3HaKOMIICHHE C TIOHATHEM KOPHS N-1i CTENIeHH, CBOMCTBAMHU PaJfKaIoB U MPaBHIaMU
CpaBHEHUS KOpHEH.

DopMyIMpOBaHUE OTIPENEICHUSI KOPHS U CBOWCTB KOpHEH. Boruncnenue u cpaBHeHue
KOpHEH, BBITTOTHEHNE IIPUKUIKH 3HaUeHUs KOpHs. [Ipeobpa3oBaHue YHCIOBBIX U
OYKBEHHBIX BBIPAKEHHH, COAEPIKAIIUX PaJHKAIBL.

Bemonrenne pacueros o Gopmynam, CoaepKamuM paanuKabl, OCYIECTBIA
HEOOXOMMBIE TIOICTAHOBKH U MpeoOpa3oBanms. OnpenencHne paBHOCHIBHOCTH
BBIp@XXEHUH C paauKanamu. Penenne uppaoHalbHbIX YPaBHEHUH.

O3HAaKOMIJICHHE C TIOHSATHEM CTETIEHH C ACHCTBUTEIBHBIM [IOKA3aTEIEM.

Haxoxnenue 3Ha4eHn CTENCHH, UCTIONB3Ys IPH HEOOXOAUMOCTH HHCTPYMEHTATIbHBIE
CpencTBa.

3anuceIBaHUE KOPHSA N-if CTETIEHH B BHJIE CTETICHH C IPOOHBIM MOKa3aTeJIeM H Ha000pOoT.
DopMyIHpOBaHHUE CBOMCTB CTeNeHel. Briuncnenue cTenenei ¢ pauoHanbHbIM
MOKa3aTelieM, BEIIOTHeHNE IPUKHUIKY 3HAYEHHS CTETICHH, CPAaBHEHHE CTETICHEl .
ITpeobpazoBaHue YHCIOBEIX U OYKBEHHBIX BBIPAKEHUH, COIEPIKAIINX CTETICHH, IPUMEHSIS
cBoiicTBa. Pemenue nokazarenbHbIX ypaBHEHUH.

O3HAaKOMIICHHE C IPUMEHEHNEM KOPHEH M CTeTeHel IpU BEIYHCICHUN CPEIHUX, ACICHUN
OTpe3Ka B «30JI0TOM CeUeHHUNy. PelleHne npukiaaHblx 3a/1a4 Ha CJIOJKHbBIE IPOLICHTHI

[Ipeobpa3zoBanue
are0panyecknuX BHIPAKEHHUI

Bemonnenue npeo6pa3zoBanuii BEIpakeHHH, TpHMeHeHne GOopMyJI, CBSI3aHHBIX CO
CBOIiCTBaMU CTeleHel u Jorapu(pMoB.

Omnpenenenne 001aCTH IOMYCTHMBIX 3HAYEHHH JIOrapu(pMUIECKOro BhIpaKeHUs. Perrenne
Jorapu(pMUUECKUX YpaBHEHHH.

OCHOBBI TPUTTOHOMETPHI

OCHOBHEIE TOHSATHS

W3yuyeHue paiuaHHOIO METOJa H3MEPEHUs YIJIOB BPAIlEH!sI U UX CBSA3U C IPaJyCHON
Mepoil. I300pakeHne yriioB BpallieHHs Ha OKPYKHOCTH, COOTHECEHNE BETUUHMHBI YIIIa C €ET0
pacmonoxenueM. GopMynupoBaHre oNpeaeIeHI TPUTOHOMETPUIECKIX (YHKIIUN IS
YTJIOB TIOBOPOTA M OCTPHIX YITIOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA H OOBSICHEHHE UX
B3aMMOCBSI3I

OCHOBHBIE TPUTOHOMETPUYECKUE
TOXKJIECTBA

[TpuMeHeHHe OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKIECTB JUIsl BHIYUCIICHUS 3HAYCHUN
TPUTOHOMETPUYECKHX (YHKIHUIT [0 OAHON M3 HUX

IIpeobpaszoBanms mpocTeHIIIX

HN3ydenne ocHOBHBIX (hOpMyIT TPUTOHOMETPUH: (POPMYIIBI CIIOKEHHUS, YIABOCHHS,

TPUTOHOMETPHYICCKUAX peoOpa3oBaHMs CyMMBI TPUTOHOMETPUYECKAX (DYHKIUH B IPOM3BEACHNE U IPOU3BEACHHUS

BBIP@KCHAH B CyMMY U IPMMEHEHHE IIPH BBIYMCICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAKECHHS U
YIPOLICHUS €ro.
O3HAaKOMIICHHE CO CBOMCTBAaMH CHMMETPHH TOUYEK Ha IHHUIHOH OKPYKHOCTH U
HNpUMEHEHHE UX I BBIBOAA (GOPMYIT IPUBEICHUS

[Ipocreiimue Peuienue no ¢popMynam U TPUTOHOMETPHUYECKOMY KPYTYy MPOCTEHIIINX

TPUTOHOMETPHUICCKUE YPABHEHUS
U HepaseHncmea

TPUTOHOMETPHUYECKUX YPaBHEHUM.

[TpumeHeHre OOLIMX METOAOB PEIIeHNs YpaBHEHUH (IIpuBeIeHHE K IMHEHHOMY,
KBaJIPaTHOMY, METO/J] Pa3JIO’KCHUsI HA MHOXKUTEIH, 3aMEHbI IIEpEMEHHOMN ) U peIlieHUN
TPUTOHOMETPHUYECKHUX YPaBHEHUH. Y MEHHEe OTMEUaTh Ha Kpyre pelleHus IpoCcTeHIIx
TPUTOHOMETPHYECKUX HEPABEHCTB.

ApKCHHYC, apKKOCHHYC,

O3HAKOMJICHHE C IOHSATHEM 00paTHBIX TPUTOHOMETPHUECKHX (QYHKIHUIL.
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APKTAHI'CHC YUClia

W3ydenue onpezneneHnii apkCHHYca, apKKOCHHYCa, apKTaHIeHea Yucia, GopMyTrupoBaHue
UX, N300paKCHUE Ha SAMHUIHON OKPYXHOCTH, IPUMEHEHNE PH PEIICHUH yPAaBHEHHIH.

OYHKINHN, X CBOUCTBA U IT'PAOUKHI

DYHKIUHA.
IlonsiTHE 0 HENIPEPBIBHOCTH
byHKIIT

O3HaKOMJICHHE C TIOHATHUEM TTEPEMEHHOM, TPUMEPaMH 3aBUCHMOCTEH MEXITy
MEepPEMEHHBIMU.

O3HaKOMIIEHHE C MTOHATHEM Ipaduka, onpeaeseHne NPHHAATICKHOCTH TOUKH IpapuKy
¢bysxuu. Onpenenenue no GopMysie MpocTeiei 3aBUCHMOCTH, BUAA ee Tpaduka.
Bripaskenue no popmyre 0HOI epeMeHHO yepes Ipyrue.

OsHakoMIieHre ¢ onpeeneHneM QyHKIMH, popmynupoBanue ero. Haxoxnenue obnactu
onpeeneHus 1 001acTH 3HaUCHUH QyHKINK

CBoiicTBa HyHKIHH.
T'paduueckas HHTEpIpETALIUS.
TIpuMepbl GYHKIHOHATBHBIX
3aBUCUMOCTEH B pealbHBIX
MpOIECCcax U SBICHUAX

O3HaKoOMIIEHHE C TpUMepaMH (YHKIMOHATBHBIX 3aBUCUMOCTEH B PeallbHBIX MPOIECCaX U3
CMEXXHBIX TUCIUIIINH.

O3HaKOMIIEHHE C JOKA3aTeIbHBIMU PACCYKACHUSIMU HEKOTOPBIX CBOWCTB JIMHEHHOH 1
KBaJpaTUYHON (QYHKIUA, TPOBEACHUE UCCIIEIOBAHUS JIMHEHHOM, KyCOUYHO-IMHEHHOMH,
IpoOHO-THHEHHOW 1 KBagpaTU4HO#H (yHKIHiL, mocTpoeHue ux rpadukos. I[loctpoeHue u
yrenue rpadukos GpyHkiuii. MccnenoBanue GyHKIHH.

Cocrasienue BHI0B GYHKIHI 10 JAHHOMY YCIIOBHIO, PEIICHHE 331a4 Ha SKCTPEMYM.
Brmonnenne npeodpazoBanuii rpaduka GpyHKINN

Ob6patHble pyHKIUU

Wsyuenne nonamus obpamnoil ¢pyHkyuu, onpeaeseHue BUaa H nocmpoeHue spapuxa
obpamuotl hyHKyuU, HaxoxcoeHue ee 0baacmu onpeodenerHus u 001acmu 3HAYeHull.
IIpumenenue cBOWCTB YHKIUI PH UCCIEIOBAaHUN YPaBHEHUI U PELICHUH 337a4 Ha
sKkcTpeMyM. O3HaKOMIIEHHE C TOHATHEM CIIOXHOHN (QyHKIUH

CreneHHble, IOKa3aTebHBIC,
JorapupMHUYECKHUE U TPUTOHOME-
tpruueckne pynkumu. O6paTHbIe
TPUTOHOMETpHUYECKHE (QYHKIMN

Brruncnenne 3HaueHnit QyHKIM M0 3HaYSHUIO apryMenTa. OnpeaeneHue Moa0KeHIs
TOYKHU Ha TpaduKe 1Mo ee KOOpAWHATaM U Ha00OPOT.

Hcnonb3oBanue cBOMCTB PyHKIMHI I CpaBHEHUS 3HAYCHUH CTETICHEH U JTOrapu(MoB.
TlocTpoenne rpaukoB cTeNEHHBIX U JIorapu(MUIECKuX (yHKIuiPerenne moka3aTenbHbIX
U JIOTapU(PMUIECKUX YpPaBHEHHI X HEPABEHCTB 110 U3BECTHBIM aITOPUTMAaM.

O3HaKOMIIEHHE C MTOHATHEM HENPEPHIBHOM MepHOANYEeCcKOi GyHKINH, HOpMYINpOBaHNE
CBOICTB CHHYCa U KOCHHYCa, TIOCTPOSHNE X TPaHKOB.

O3HaKOMJICHHE C TIOHATHEM TapMOHHYECKHX KOJIEOaHWH M MpUMepaMH TapMOHHYECKHX
KOJIeOaHMI IJIs OTIMCAHMUS IPOLIECCOB B (PU3UKE U IPYTUX OOJIACTAX 3HAHHSA.

O3HaKOMIIEHHE C TOHATHEM Pa3phIBHON MEPHOANIECKON QYHKINH, (OPMYTHPOBAHUE
CBOIICTB TaHT€HCA M KOTAHTEHCA, TOCTPOECHHE UX TPadUKOB.

[IpumeneHne CBONCTB (GYHKIUIA ISl CpaBHEHHS 3HAUCHUH TPUTOHOMETPUIECKIX (PYHKIIHH,
pelIeHns: TPUTOHOMETPHIECKHX ypaBHEHUH. [locmpoenue epaguros obpammubix
MPUSOHOMEMPUYECKUX QYHKYUL U onpeodesenue no epapuram ux coLcms.

BrimonHeHHe peoOpazoBaHus rpaMKOB

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

IlocnemoBaTeIbHOCTH

O3HaKOMJICHHE C TIOHATHEM YHCIIOBOH MOCIIEI0BATENILHOCTH, CIIOCOOAMH e 3aIaHus,
BBIUHCIICHUSMH €€ YJICHOB.

OsHaxomnenue ¢ noussmuem npedena nociedosamenvrHocmu. O3HAKOMIICHHE C
BBIYHCIICHHEM CYMMbI OECKOHEYHOTO YHCIIOBOTO PSAZla HA IPUMEPE BHIYHCIICHHUS CyMMBI
0EeCKOHEYHO YOBIBAIOMIEH TeOMETPHUYECKOI MTPOTPECCHH.

Pemrenue 3ama4 Ha mpuMeHeHHE (OPMYIIBI CYMMBI OECKOHEYHO YOBIBAIOIIEH
TEOMETPHYECKOH IIPOrpeccuut

HpOI/ISBOIIHaSI " €€ IPUMEHECHHUEC

O3HAaKOMJICHHE C TTIOHSATHEM IPOU3BOIHOM.

W3ydenne n GpopMyIHpOBaHUE €€ MEXaHHIECKOTO U TeOMETPHIECKOTO CMBICIIA, H3yUCHHUE
QJITOPUTMA BBIYUCIIEHHS IIPOM3BOIHOI Ha IPHMEpe BEIYHCICHUSI MTHOBEHHOH CKOPOCTH U
YIII0BOTO KO3 (HUIKEHTa KacaTeIbHOMH.

CocraBieHHe ypaBHEHHUS KacaTeIbHON B 00IIeM BHIIE.

YcBoenne npasu uddepeHIpoBanus, TaOINIB! TPOU3BOJHEIX IIEMEHTAPHEIX (QYHKINH,
npuMeHeHue Juist 1uddepenipoBanus GYHKINH, COCTaBICHHS ypaBHEHHS KacaTelbHOI.
HN3ydenne TeopeM O CBS3M CBOWCTB (DYHKIIMH M IPOU3BOIAHOHN, (POPMYITHPOBKA HX.
IIpoBeneHne ¢ MOMOIIBIO TPOU3BOJHON HCCIEOBaHUS (DYHKINY, 3aJaHHOH (GopMyoit.
YcraHoBneHNE CBA3M CBOUCTB (QYHKIINH M IPOU3BOIHOMN IT0 UX rpaduKaMm.

IMprumMeHeHne MPOU3BOIHOM I PEIIeHHS 3a/1ad HAa HaX0XK/JICHHE HanOOJBIIIeTo,
HaMMEHBIIIETO 3HAUCHHUS ¥ HAa HAXOXK/CHHE SKCTPEMyMa

TlepBooGpa3nas n HHTErpaI

O3HaKOMIICHHE C TTIOHSATHEM HHTErpajia ¥ NepBoOOpa3HOH.

W3yuyeHne npaBuia BEIMHACICHNS MIEpBO0Opa3Hoil u Teopembl HproToHa— JleiiOHmma.
Pemrenne 3anad Ha cBs3b IEPBOOOPA3HON U €€ IPOU3BOAHOM, BEIUUCIIEHHE IIEPBO0OPa3HOIT
JUTSL TAHHOH (DYHKIUH.

Pemrenne 3agad Ha IpUMeHEeHNE HHTETpaia Ayt BBIYUCICHHUS (GU3HUECKUX BENUYUH U
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IoIaaei

YPABHEHUNSA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHu HepaBeHcTBa u
CHCTEMBI HEPAaBEHCTB C ABYMS
nepeMeHHbIMU

O3HaKOMIIEHHE C TPOCTEHIINMHU CBEACHUSIMU O KOPHSIX anreOpandeckux ypaBHEHUH,
MOHATHUSIMHU UCCIE0BAaHNS YPaBHEHUH U CUCTEM ypaBHEHHIA.

N3y4denune Teopun paBHOCUILHOCTH YPaBHEHUH U ee npuMeHeHus. [loBropenue 3anucu
peleHys CTaHAapTHBIX ypaBHEHUH, TPHEMOB PeoOpa3oBaHus ypaBHEHUI I CBEICHUS K
CTaHJAPTHOMY YPaBHEHHIO.

Pemienne pannoHaIbHBIX, HPPAHMOHABHBIX, TIOKA3aTEIbHBIX 1 TPHTOHOMETPHUECKUX
YPaBHEHUH U CUCTEM.

Hcnonp3oBaHue cBOWCTB 1 rpaduKoB GyHKIHI [isl penieHus ypaBHeHuid. [loBToperne
OCHOBHBIX IPHEMOB PELICHHS CUCTEM.

Pemenue ypaBHeHHI ¢ IPUMEHEHHUEM BCeX NPUEMOB (pa3lIoxKeHHsI HA MHOXKUTEIH,
BBEJICHUS] HOBBIX HEM3BECTHBIX, TI0JICTAHOBKH, Ipauueckoro MeToza).

Pemenue cucteM ypaBHEHUI ¢ IPUMEHEHUEM Pa3IUYHbBIX clI0c000B. O3HaAKOMIIEHHE C
OOLIMMH BOIIPOCAMH PEIICHUS HEPABEHCTB M MCIIOJIb30BaHUE CBOMCTB U IpadMKOB (yHKIMH
TPH PEIIeHUH HEPABEHCTB. PellleHre HepaBeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3IUYHBIX CIIOCOOOB.

IIpumeHeHne MaTeMaTHYECKUX METOAOB AT PEIICHUS COAEPKATENBHBIX 3a/1a4 U3
pa3IMYHBIX 00JacTell HAyKH U MpakTHKU. MHTeprnpeTHpoBaHUe pe3yIbTaToB C yIeTOM
peaJIbHBIX OrpaHUYEeHUIN

OJIEMEHTBI

KOMBUHATOPUKH, TEOPVM BEPOATHOCTEU U CTATUCTUKN

OCHOBHEIE TOHSATHS
KOMOHHATOPHKH

V3ydenne nmpaBuia KOMOMHATOPUKH ¥ IPUMEHEHHE IIPH PEIICHUH KOMOMHATOPHBIX 3a71a4.
Pemenne KOMOMHATOPHBIX 33724 METOAOM Iepedopa U MO NPaBUITY YMHOXKEHHUSI.
O3HaKOMIICHHE C TOHATHAMHA KOMOMHATOPHKH: pa3MEILCHUSIMU, COYETaHUSIMH,
HepecTaHOBKaMu U (popMysiaMu JUIsl X BeYuciIeHus. OObsCHEHHE U IpHMeHeHne GopMyT
JUIS BBIYMCIICHHS] pa3MELleHHH, IepeCTaHOBOK U COYETaHUMN NPH PELICHUN 3aad.
OsnakomiieHre ¢ 6mHoMoM HeroToHa n TpeyromsaukoM [lackans. Pemenne npakTHaeckux
3a]1a4 C UCIIOJIb30BAHMEM MOHITHH M PaBUI KOMOWHATOPUKHI

DOJeMeHTHI TEOPHHU BEPOSITHOCTEH

M3ydeHne Ki1acCHIecKOro ONpeeneHns! BEPOSITHOCTH, CBOMCTB BEPOSATHOCTH, TEOPEMBI O
CyMMe€ BEpOsITHOCTEM.

PaccMoTpenue npumepoB BHIUKCIIEHUS BEpOSTHOCTEH. Perienne 3a1a4 Ha BEIYUCIIEHUE
BEPOSTHOCTEH COOBITHIA

IIpencraBnenne naHHBIX
(TaOIUIBI, AUATPAMMBL,

rpaduKm)

O3HaKOMIICHHE C TIPEACTABICHHEM YHCIIOBBIX IAHHBIX U UX XapaKTEePUCTHKAMH.
Pemenne mpakTHYECKUX 3a7a4 Ha 00pabOTKY YHCIOBBIX JaHHBIX, BRIYUCICHHE UX
XapaKTePHCTHK

TEOMETPUA

IIpsiMble M MIIIOCKOCTH B
MPOCTPAHCTBE

DopMyIpoBKa U MPUBECHUE J0KA3aTENbCTB IPH3HAKOB B3aUMHOTO PaCHOIOKECHHS
HPSIMBIX 1 IIIOCcKOocTel. Pacrio3HaBaHe Ha depTekax M MOJEISIX Pa3IMIHBIX CIIyIaeB
B3aHMHOTO PACIIONI0KEHHMS MPSMBIX H IIIOCKOCTEH, apryMEHTHPOBAaHHE CBOUX CYXKICHUIL.
DopMyIHpOBaHKE ONIPEAETICHNUMN, TPU3HAKOB U CBOMCTB MapauleabHbIX U
HEePIEeHIUKYIISIPHBIX INIOCKOCTEH, IBYTPAHHBIX M TMHEHHBIX yTIIOB.

BeImonHeHNe TOCTPOEHHS YTIIOB MEXKTy TIPSIMBIMH, TIPSIMOH 1 IIIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH TI0 OTIMCAHHIO M PACIIO3HABAHHE HX Ha MOJEISX.

[MpnMeHeHne MPU3HAKOB U CBOHCTB PACHONIOKEHHS IPSIMBIX U TNIOCKOCTEH IPU peleHnn
3a7ad.

N306paxeHue Ha pICYHKaxX U KOHCTPYHPOBaHUE Ha MOJEISX NEPICHANKYIIPOB U
HAKJIOHHBIX K IIOCKOCTH, TIPSIMBIX, NTApaUIeIbHBIX INIOCKOCTEH, YITI0B MEXTy MPSIMON H
IUIOCKOCTEIO ¥ 00OCHOBaHUE OCTPOCHHUS.

Pemenue 3a/1ad Ha BEIYHCIICHHE T€OMETPUIECKHX BeHIrH. ONMCHIBaHUE PACCTOSHHS OT
TOYKH JI0 INIOCKOCTH, OT MPSMOI1 0 TNIOCKOCTH, MEKAY INIOCKOCTSIMH, MEKTY
CKPEIMBAIOIIIMUCS TIPSIMBIMH, MEKITY IPON3BOIEHBIMU (PUTYpaMH B IIPOCTPAHCTBE.
DopmynpoBaHUE U JOKa3bIBAHIE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpeM
CYIECTBOBAHUS, CBOMCTBA).

N300paxeHne Ha yepTexax M MOJIEISIX PACCTOSHIS M 000CHOBAaHHE CBOUX CYXKICHHUIL.
Ompenenenne 1 BEIYUCICHNE PACCTOSIHUN B rpocTpancTse. [Ipuvenenne hopmyn u Teopem
TUTAaHUMETPHH JUTS pelIeH s 3a/1ad.

O3HAaKOMJICHHE C TTOHSATHEM ITapajuIeNbHOTO IPOSKTHPOBAHHS H €T0 CBOHCTBAMIU.
Dopmynuposanue meopemvl 0 RIOUAOU OPMOSOHATLHOU NPOEKYUU MHOL0Y20IbHUKA.
[Mpumenenne Teopuu A1 00OCHOBAHUS MOCTPOCHUH M BBIYMCICHIH. APIryMEHTHPOBaHUE
CBOMX CYXXJICHHUH O B3aHMHOM PacIOIOKEHUH IIPOCTPAHCTBEHHBIX QUTYp

MHororpaHHUKH

Omnucanne u XapaKTEPUCTUKA Pa3JINIHbIX BUJOB MHOTOI'PAHHUKOB, IEPEIUCIICHUC UX
3JIEMEHTOB M CBOWCTB.

I/I306pa)KeHI/Ie MHOT'OI'PaHHUKOB U BBIIIOJTHEHUE TOCTPOCHUS HA I/I306pa)KEHI/I$IX U MOJCIIAX
MHOI'OTpaHHUKOB.
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BrluniciieHue IMHEeHHBIX 3IEMEHTOB U YIJIOB B IPOCTPAHCTBEHHbBIX KOHPUTYpaLUsX,
apryMeHTHPOBaHUE CBOMX CYXKIEHUH. XapaKTepUCTHKA 1 H300pa)KeHHe CEUeHus,
Ppazeepmku MHO202PAHHUKOG, BEIMUCIICHUE TUIOIMAAeH TOBEPXHOCTEH.

[TocTpoenue mpocreiimmx ceueHuii Kyoa, npu3Mbl, nupamuasl. [Ipumenenue GakToB u
CBEJICHUH U3 TUIAHUMETPHUH.

O3HaKOMJICHUE C BUAAMU CHUMMETPHIL B IPOCTPAHCTBE, GOPMYITMPOBAHHE ONpPEASICHHI U
cBoifcTB. XapakTepuCcTHKa CHMMETPUH TEJl BPAIEHNSI U MHOTOTPaHHHUKOB.

[IpumeHeHne CBOHCTB CHMMETPHH NP pEIICHUH 3a1ad. Mcnonb30Banne mpruoOpeTeHHBIX
3HAHUH AT UCCIIEOBAHUS U MOJAEIMPOBAHHS HECIOKHBIX 3a/au.

N3006paxkeHHe OCHOBHBIX MHOTOTPAaHHUKOB U BBINOJHEHHE PUCYHKOB I10 YCIOBHUSIM 3a4a4

Tena v MOBEPXHOCTH BpPAILCHUS

O3HaKOMIIEHHE C BUAAMH TN BpaILEHUs, OPMYIHPOBAHUE UX ONPEIEICHUH 1 CBOHCTB.
DopMyIHpoBaHUE TEOPEM O CEUSHHUH Iapa IIOCKOCTHIO M INIOCKOCTHU, KacaTeIbHOH K
coepe.

XapakTepuCTHKa 1 H300pa)KeHHe Tell BPAIIECHUS, UX Pa3BEPTKHU, CEUCHHS.

Pemenne 3amau Ha TOCTpPOEHME CEUYEHUH, BBIYMCIEHHWE [UIMH, PAcCTOSHUM, YIJIOB,
mwiomanei. [IpoBenenne nokazarenbHbIX pacCyXACHUN NPU PELICHNUN 3a4a4.

IIpuMeHeHne CBONCTB CUMMETPHH NIPU PELICHHUH 3aa4 Ha TeJa BpalieHus, KOMOHMHALUIO
Tell.

M300paskeHre OCHOBHBIX KPYTUIBIX TEN U BHIIOJIHEHHE PUCYHKA 10 YCIOBHUIO 331341

M3mepenus B reomeTpun

O3HaKOMIICHHE C TOHATHSAMH IUIOIMAIN 1 00beMa, aKCHOMaMU U CBOMCTBaMH.

Pemenne 3anad Ha BBIYHCICHNE TUTOMIAMEH IUIOCKUX (GUTYpP ¢ TPUMEHEHUEM
COOTBETCTBYIOMUX (OpMyII M (aKTOB U3 INTAHUMETpHU. M3ydeHne TeopeM 0 BBIYHUCICHUH
00BEMOB IIPOCTPAHCTBEHHBIX TEJI, pELICHHE 3aa4 Ha IPHMEHEHHE (HOPMyIT BEITUCICHUS
00beMoB. M3yuenne ¢hopMyIt AT BBIYUCICHHS IUIOIA(eH ITOBEPXHOCTEH MHOTOTPaHHUKOB
U TeIl BPAIICHHUSI.

O3HAaKOMIJICHHE C METOJIOM BEIYHCIICHHUS IUIOMIAAN TOBEPXHOCTH ceprl. Pemenue 3amad Ha
BBIYHCIICHUE TIOMA IeH TTOBEPXHOCTH NPOCTPAHCTBEHHBIX TEI

Koopnunatsl u BeKTOpbI

O3HaKOMIICHHE C TIOHATHEM BeKTopa. M3ydeHue 1eKapTOBOH CHCTEMBI KOOPAUHAT B
MPOCTPAHCTBE, IOCTPOEHHE 10 33JaHHBIM KOOPANHATAM TOUYEK U IUIOCKOCTEH, HaX0XKACHNE
KOOpIMHAT TOYEK.

Haxosxnenue ypaBHeHHI OKPYKHOCTH, c(hephl, INOCKOCTH. Berurcienue paccTosHui
MEX][y TOUKaMH.

W3ydyeHne cBOWCTB BEKTOPHBIX BETHMUYHH, IPABUII PA3JIOKEHH BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, IPABHII HAXOXKICHNS KOOPJWHAT BEKTOPA B MPOCTPAHCTBE, IIPABUII IeHCTBHI
C BEKTOPaMH, 33laHHBIMH KOOPANHATAM.

[Ipumenenune Teopuu Npu pelIeHu  3a/1a4 Ha AeUCTBUS ¢ BeKTopaMu. M3ydyenue
CKaJSIPHOTO TIPOM3BEICHHS BEKTOPOB, BEKTOPHOTO YPaBHEHHMS IIPSAMOIL U IIIOCKOCTH.
[IpumeneHne Teopuu Npu pelIeHu  3a/1a4 Ha JEUCTBUS C BEKTOPAMHU, KOOPAWHATHBIN
METOJI, TPIMEHEHNE BEKTOPOB JUISl BEIYHCIICHNS BEIMYUH YTIIOB U PACCTOSHUH.
O3HaKOMIICHHE C JOKA3aTeILCTBAMU TEOPEM CTEPEOMETPUH O B3aNMHOM PACTIOIOKEHUH
HPSIMBIX U INIOCKOCTEH C HCIOJIb30BAaHHEM BEKTOPOB

18




YYEBHO-METOAMYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
I[TPOI'PAMMBbI YUEBHOU JUCHUIITIMHBI «<MATEMATHUKA: AJITEGPA 1 HAYAJIA
MATEMATHNYECKOI'O AHAJIN3A; TEOMETPUS»

OcBoenne mporpaMMbl y4eOHOW mucnurumHbl  «MaTemaTtnka: anrebpa ¥ Havaia
MaTEeMaTUYeCKOr0 aHaJIu3a, TEOMETPHUsS» IMpearojiaracT Hajdudue B MNPodecCHOHATHHOU
00pa3oBaTeNbHOM OpraHu3aldy, pealu3yloled o0pa3oBaTeIbHYIO MPOTpaMMy CPEIHEro
obmero o6OpazoBanus B mnpenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOro OOIIETO
oOpa3oBaHusi, y4eOHOro KkaOuWHETa, B KOTOPOM WMEETCS BO3MOXKHOCTH O00OECIEYHTh
oOydJaromuMcs CBOOOIHBIN 1ocTynm B MHTEpHET BO BpeMsi y4eOHOTO 3aHITHS M TEPUOJ
BHEY4YEOHOM JeSITETHHOCTH.

[Tomemenne  kabwHETa  JOKHO  YIOBJICTBOPATH  TpeboBanmsiM  CaHUTapHO-
snuaemMuosiorndeckux npasmwi U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIICHO
TUIIOBBIM  00OpYJIOBaHHWEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAaHUSAX, B TOM YHCIE
CIICLUATM3UPOBAHHON y4eOHON MeOeNbl0 W CpeACTBAaMU OOYy4YeHHUs, IJOCTATOYHBIMH JIJIsi
BBITIOJIHCHHS TPEOOBAaHUH K YPOBHIO TIOJITOTOBKH 00YyYarOITUXCs.

B xabOuneTe MOMKHO OBITH MYJBTUMEIUMHOE OO0OPYIOBAaHHE, MOCPEICTBOM KOTOPOTO
YYaCTHHKHA 00pa30BaTEIBLHOTO IMPoIecca MOTYT MPOCMATPUBaTh BU3YaJbHYIO MH(GOPMAIHIO 110
MaTeMaTHKe, CO3/1aBaTh MPE3CHTAIlNH, BUICOMATCPUAIBI, HHBIC JIOKYMCHTEHI.

B cocTtaB yueOHO-METOIMYECKOTO U MaTEPUATbHO-TEXHHYECKOTO 00CCTIICUCHHS MPOTPaMMBbl
yuebHONM aucuumianHbel «MaTtemaruka: anredpa M Hayajga MaTEMaTHUYECKOrO aHau3a;
TEOMETPHUS» BXOJIST:

* MHOTO()YHKITMOHATIBHBIM KOMIUIEKC TIPETO1aBaTeIs;

* HarJsigHbIe TTOCOOMS (KOMIUIEKTHI YYEOHBIX TAOJHII, TJIaKaTOB, MOPTPETOB BBIIAIOIIUXCS
YUEHBIX-MaTeMaTUKOB U Jp.);

* “”H(OPMAITMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA;

* SKPaHHO-3BYKOBBIC IIOCOOUS;

* KOMIUIEKT TE€XHUYECKOW JIOKYMEHTAallud, B TOM YMCIIE MaclopTa Ha CpeicTBa 00y4YeHHS,
WHCTPYKIIMU TI0 UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

* OUOIMOTEUHBIN HOHI.

B OubGnuoteunblii GoHI BXOIAT yueOHUKH, yuyeOHO-MeTojaumdeckue KomiuiekTsl (YMK),
o0ecreunBaroIMe OCBOCHHE Yy4yeOHOH aucuuIuinHbl «MaTtemaruka: ainreOpa U Havaia
MaTeMaTHYECKOTO  aHalli3a; TeOMETpHUs», PEKOMEHJOBAaHHBICE WM JOMYIICHHbIE IS
UCMOJIb30BaHUSI B NPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OPraHU3alMAX, PEATH3YIOLINX
00pa3oBaTeNbHYI0 MPOrpaMMy cpefHero obmero oOpazoBanus B mpenenax ocBoenust OITOIT
CIIO Ha 6a3e 0OCHOBHOTO 00IIIEr0 00pa30BaHMUSL.

bubmmoteunsrii poHA MOKET OBITH TOMOTHEH SHIMKIONETUSIMHE, CTPABOYHUKAMHU, HAYIHOM,
HAYYHO-TIOMYJISIPHOM U IpYTOi IUTEpaTypoi 1o MaTeMaTHKeE.

B nporniecce ocBoenus mporpaMMbl y4eOHOU TUCIUTUIMHEI «MaremaTuka: airedpa u Havyaa
MaTeMaTHYECKOr0 aHaJIN3a; FeOMETPUS» CTYIEHTHI TOJHKHBI MOJIYYUTh BO3MOKHOCTh JOCTYIa K
DIIEKTPOHHBIM y4eOHBIM MaTephaliaM M0 MaTeMaTHKe, UMEIOIIUMCS B CBOOOTHOM JOCTYIE B
cetu IHTepHET (RJIEKTPOHHBIM KHUTAM, IPAKTUKyMaM, TecTaM, MaTepuaiam EI'D u ap.).
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@enepanbHblii 3akoH 0T 29.12.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoit
denepannun.

[Tpuka3z MunucrepcTBa oopazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O06 yTBepxkaeHUn
dbenepabHOTO TOCY/IApCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CpeaHero (MOJHOro) OOIIero
o0pa3oBaHU.

[Tpuka3z MunucrepcrBa o6pazoBanust 1 Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHUH u3-
meHeHuit B Ilpuka3 MunucrepcTBa oOpa3oBaHuss W Hayku Poccuiickoit ®Denmepanuu OT
17.05.2012 Ne 413 «“O6 yrBepxkneHun ¢eaepalTbHOr0 TOCYIapCTBEHHOTO 00pa3oBaTEIbLHOTO
CTaHJapTa cpeaHero (MoJHOTo) o01ero 0opa3oBaHus».

[Tucemo JlemapTameHTa TOCYJapCTBEHHOM MOJUTUKH B chepe MOATOTOBKH pabodux KaJpoB
u JII1O MunucrepcrBa obpazoBanus u Hayku P® ot 17.03.2015 Ne 06-259 «Pexkomenaanuu no
OpraHMW3allMy  MOJYYeHHS CpelHero oOmero oOpa3oBaHMs B Tpeleinax  OCBOSHUS
00pa3oBaTeNbHBIX MPOTPAMM CPEIHEro MpodecCHOHATBLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
o0miero oOpa3oBaHmsl C y4eTOM TpeOOBaHHH (eiepalIbHBIX TOCYAaPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB M TNOJy4aeMoW Mpodeccud WM CHEeUUaTbHOCTH CpeIHEero npodeccrnoHalbHOTO
o0Opa3oBaHU.
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