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Pabouast mporpamma oOmieoOpazoBarenbHON y4eOHON TUCHUIUIMHBI «MareMaTtukay IMpeaHa3HaueHa
Ui ocBoeHUsi  oOpasoBarenpHON mporpamMmbl CIIO Ha 6aze OCHOBHOrO OOIIEro oOpa3oBaHUS C
MOJIy4E€HUEM CPEHETo 001Iero oopa3oBaHusl.

PaGouas nmporpamma pa3paboTaHa Ha OCHOBE MPUMEPHOI TporpaMMbl 001Ie00pa3oBaTeIbHON YueOHOM
aucuuIuiiHel  «MaremaTuka: anreOpa W Hayajla MaTeMaTHYeCKOTO aHalii3a; TIeoMETpHUs» st
po¢eCCHOHAIBHBIX 00pa30BaTeNbHBIX OpraHu3anuii aBropa bammakoBa M.U., ogoOpennoit ®I'AY
«DPUPO» Munobpuayku Poccun, mpotokon Ne 3 ot 21 uronst 2015 .
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[NOACHUTEJIBHAA 3AIIMCKA

[Iporpamma  00mieoOpa3oBaTeibHOM  y4eOHOM  JUCHUIUIMHBL — «MareMaTukay
npelHa3HaYeHa /I M3yYeHUs] MaTEeMaTUKU B MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranuzanusx CIIO, peanusyromux oOpa3oBaTeNbHYI0 MPOrpaMMy CpPEIHEro OOIIero
oOpa3oBaHus B mipenenax ocBoeHusi oobpaszoparenbHO nporpammbl CITIO (OIT CIIO) Ha
6a3e OCHOBHOTO 00IIEro 00pa3oBaHMs MPH MOATOTOBKE KBATH(PHUIIMPOBAHHBIX pabOYMX,
CITy’KallliX Y CIECIHAIUCTOB CPEIHETO 3BEHA.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuii PI'OC cpenHero oOmero
00pa3oBaHusl, MPEABSIBISIEMbIX K CTPYKTYpE, COACPKAHUIO M PE3yibTaTaM OCBOCHUS
y4eOHOM JucHMIUIMHBL «MaTeMaTthka», B COOTBETCTBUUM C PexoMeHmanusiMu 10
OpraHu3allid TOJIYYEHHUsI CpPEIHEro oOIero o0pa3oBaHHWs B TNIpejeiiaX OCBOCHUS
o0pa3oBaTeNbHBIX MPOTPaMM CpeaHero mpodeccuoHaIbHOTO Oo0Opa3oBaHUs Ha 0ase
OCHOBHOT'0 00I1IeTO 00pa30BaHus C yueTOM TpeOoBaHUM (pe/lepaibHBIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAHIAPTOB U MOIYy4aeMOM Mpodeccuu Wi CIEUaIbHOCTH CPETHETO
npodeccCuoHabHOTO 00pa3oBaHus (MUchbMo JlemapTaMeHTa ToCy1apCTBEHHON MOJUTHKU
B cepe nmoarotoBku padounx kaapoB u JIIO Munobprayku Poccun ot 17.03.2015 Ne
06-259).

Conepxanue nporpammbl «MareMaTHKa» HANpPaBICHO HA JTOCTUKEHUE CIIEYOIINX
neJieii:

* obecrieueHrue CHOPMUPOBAHHOCTU MPEACTABICHUA O COLMAIIBHBIX, KYJIbTYPHBIX H
HUCTOPUYECKHX (DAKTOpPAX CTAHOBJICHUS MAaTEMATHUKHU;

* obecneueHre chOpMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MaTeMaTHYe-
CKOT'O MBIIUICHHS;

* obecneueHre c(OPMUPOBAHHOCTH YMEHUM PUMEHSATh NOTYyUSHHbIE 3HAHUS IIPU pe-
[IEHUHU Pa3JIMYHbIX 33]1a4;

* obecnieueHre cpOpMUPOBAHHOCTH MPEJCTABICHUH O MaTeMaTHKE Kak yacTh oO1e-
YEJIOBEUYECKOU KYJIbTYPbI, YHUBEPCAIIBHOM SI3bIKE HAYKH, [IO3BOJISIOLIEM ONKUCHIBATH
Y M3y4aTh peajibHbIE MPOLIECCHI U SABJICHUS.

B nporpammy BKIIIOUEHO coJiep)KaHue, HapaBleHHOE Ha (POpMHUpPOBAHHE Y CTYICHTOB
KOMIIETCHIINHM, HeoOXOoauMBIX I KadectBeHHoro ocBoenus OII CIIO na 06aze
OCHOBHOTO 00Iero 00pa3oBaHUsI C TMOJYYCHHUEM CpPEIHEro OOIIero oOpa3oBaHUS;
MIPOTPaMMBbI IMOJTOTOBKHU crieluaaucToB cpeanero 38eHa (I1TI1CC3).

[Iporpamma yueOHOU nucuUIUIMHBI «MaTteMaTukay SBISIETCS OCHOBOM i pa3padoT-
KM pabouyux MporpamMm, B KOTOPHIX MpodecCUOHANIbHBIE 00pa30BaTe/IbHbIC OPTaHU3alINH,
peanu3yoInime 00pa3oBaTelIbHYIO MpOrpaMMmy cpeiaHero oOiiero o0pa3oBaHHS B
npenenax ocBoeHust OIl CIIO na Gaze ocHOBHOro 00I1Iero 0Opa3oBaHUS, YTOUHSIOT
coJiep)kaHue y4eOHOTO mMaTepuana, IoCaeI0BaTeIbHOCTh €r0 U3YUeHHUs], pacipe/ieieHue
y4eOHBIX YacoB, TeMaTUKy pedepaToB, BUIBI CAMOCTOSTENBHBIX pPA0OT, YUYUTHIBAS
cHenu(puKy MporpaMM MOATOTOBKH  CIIELIMATUCTOB CPEJHEr0 3BEHa, OCBAUBAEMOM
CHEIHATbHOCTH.

[Iporpamma MOKET HCTIOJIb30BaThHCS IPYyTUMHU npo¢ecCuOHaTbHBIMU
o0pa30BaTeNbHBPIMH OpPTaHU3AMSIMH, PEATU3YIOMIMMH 00pa30BaTeNbHYIO MPOTrpamMmy
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cpemHero obmiero oOpa3oBanus B mpezaenax ocBoeHus ocHoBHOW OIl CIIO na 0Gaze
ocHOBHOro 0011ero oopazoanus (ITIICC3).

1.IIACIIOPT PABOYEN ITPOT'PAMMBI

1.1. Obnacms npumenenusn pabouei npozpammeol:

PabGouass mnporpamma ydeOHOM JUCHUIUIMHBI «MaTeMaTuka» SBISETCS 4YacTbiO
porpaMmbl  OArOoTOBKM — crienuanuctoB cpeanero 3BeHa (IIIICC3) no pmanHOM
CrenuaibHOCTH W pa3pabotaHa Ha ocHoBe TpeOoBanuit PI'OC cpemgnero o061mIero
0o0pa3oBaHUsl, NPEIBABISEMBIX K CTPYKTYpE, COIEPKAHHIO U pe3yjibTaTaM OCBOEHUS
y4eOHON IUCHUIIIMHBI «MaTemaTuka», U B COOTBETCTBHU C PeKOMEHIAIUsIMH TIO
OpraHM3aliy TOJY4YeHHs CpeAHero ooOimero oOpa3oBaHUS B IIpeneiax OCBOCHHUSA
00pa3oBaTEIbHBIX MPOTPaMM CpeAaHero mnpodeccuoHanbHOro oOpa3oBaHus Ha 0ase
OCHOBHOI'O 00I1Iero 00pa3oBaHusl ¢ y4eToM TpeOOBaHMN (penepanbHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB U MOJy4yaeMON MPO(PECCUU WU CIEUUATBLHOCTH CPEIHETO
npodecCHOoHAILHOTO 00pa3oBaHus (MMCcbMO [lenapTramenTa rocy1apCTBEHHOM MOJUTUKH B
chepe moaroroBku padounx kaapos u AI1O Munobpnayku Poccun ot 17.03.2015 Ne 06-
259).

Pa3pabotana Ha OCHOBE MNPUMEpPHON MporpamMMbl 0011e00pa3oBaTeIbHON Yy4eOHOU
TucIMIUINHbBl «MareMmaruka: anreOpa M Hadaja MaTeMaTHUYeCKOro aHallu3a; FeOMETpUs»
U1 ipodecCUOHANIbHBIX  00pa3oBaTeIbHBIX OpraHu3aiui aptopa bammakoBa M.,
onoopennont ®I'AY «OUPO» Munobpuayku Poccum, 2015, ¢ yyeToM TEXHHUYECKOTO
po@uIIst MOIy4aeMoro npodeccuoHaIbHOro 00pa30BaHMUs.

1.2 MecTo y4eOHOM JMCHUIJIMHBI B Y4e¢OHOM IIaHe

VYueOnas  gucuuminHa — «MareMaTthka» ~— BXOJAWT B COCTaB  JIUCLUILIINH
00111€00pa30BaTEIHHOTO ITUKIIA.

1.3 Pe3yJibTaThl OCBOCHUSA Y4€0HOU TMCHMILTHHBI

B pe3ynbraTe ocBOeHUs y4eOHOM NUCHUIUIMHBI 00YYaIOUINIiCs T0JKEH YMeTh!

o BEINONMHATE  TOXKIECTBEHHBIE MpPeoOpa3oBaHUSl  BBIPAKEHUH,  COAEpIKAILUX
CTENEHHbIE, TOKa3aTejbHble, JorapupMHUUECKHe W  TPUTOHOMETPUUYECKUE
BBIPAXKEHUS.

o Ctpoutrh rpaduKu  CTENIEHHOM, TMOKa3aTeJbHOM, Jorapudmudyecko u
TPUTOHOMETPUUYECKUX (DYHKIIHIA.

o Pemate mpocrteiliime ypaBHEHHsT M HEPABEHCTBA, COACPIKAIINE CTENCHHBIE,
NOKa3aTelIbHbIE, JIOTapu(PMUUECKUE U TPUTOHOMETPUYECKUE (DYHKIIMH.

« 300paxxath reomerpuyeckue (GUrypbl Ha YepTEXKe W MPOU3BOJIUTH MPOCTEHIIIME
ITIOCTPOECHUS HA IIJIOCKOCTH.

o BoimosHATe oOnepanmy HaA BEKTOpAMM M IIOJIB30BATBCA CBOMCTBAMHM OJTHX
omnepanui.

B pe3ynbraTe ocBoeHHs y4eOHOM TUCIUIUIMHBI 00YYaroUiics JOKEH 3HATH!

« CBOICTBa apu(METHIECKOTO KOPHSI HaTypalbHON CTETICHU;



* CBOICTBA CTEMEHU C PallMOHATIBHBIM MTOKa3aTeNIEM;
o CBOMCTBA JTOTapu(MOB U OCHOBHOE JIOTapU(PMUUYECKOE TOKIECTBO;
¢ OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBL;
o TAOJIMILY TTPOU3BOIHBIX DJIEMEHTAPHBIX (DYHKIIMIA;
¢ AKCIOMBI CTEPEOMETPUHU, OCHOBHBIC TOHSTHS W YMETh MPUMEHSTh HUX TIpH
pelIeHnH 3a71a4
I]enwro uzyuenust nUCUMIUIMHBI «Matemarukay siBasieTcss popMupoBaHHUe y CTYACHTOB
o0mmx # TpodecCHOHATBHBIX KOMIIETCHINM, HEOOXOAMMBIX [UIsl KauyeCTBEHHOTO
ocBoenust OIl CIIO Ha 6a3ze 0CHOBHOro oOLIEro 00pa3oBaHUs C MOJIYYEHHUEM CPEIHErO
oOmiero o0pa3oBaHUsi — TMPOrPaMMbI TMOATOTOBKH KBaJIHM(PHUIIMPOBAHHBIX pPabOUHX,
CITy’KallliX, MPOrpaMMbl TOATOTOBKH crienuanuctoB cpeanero 38eHa (IIIIKPC, IIICC3),
HEOOXOMUMBIX [UIsl OCYIIECTBICHUS TNPOQPECCHOHATBHON JEATEIBHOCTH OyIyIIero
CTEIHAMCTa HA OCHOBE OBJIAJICHUS COJIep>KaHuEM TUCHUIUTMHBL. OOIIMe eTu N3ydeHus
MaTeMaTUKU TPAJUIMOHHO pEATM3YIOTCS B UETHIPEX HaIpaBlICHUsX — oOIee
npejacTaBieHne 00 HACsIX W METoJaX MaTeMaTWKH, WHTEUIEKTYalbHOE pa3BUTHE,
OBJIaJICHUE HEOOXOJUMBIMU KOHKPETHBIMH 3HAHUSMU U YMEHUSMH, BOCIUTATEIHHOE
BO3/ICHCTBHE.
3aoauu no obecneueruro OOCMUNCEHUSL Yenu.
e (opmMupoBaHUE TPEACTABICHUN O COLUAIBHBIX, KYJIbTYPHBIX U HCTOPUUYECKUX
(bakTOpax CTaHOBJICHUS MaTEMaTHKU;
® pa3BHUTHE JIOTHYECKOTO, ANITOPUTMUYECKOTO M MAaTEMAaTHIECKOTO MBIIIIJICHHS;
® OBJIAJIeHHEe MATEMAaTUYCCKUMM 3HAHMSIMU M YMEHUSMU, HEOOXOIUMBIMU B
MMOBCETHEBHOM JKW3HM, JJI M3YYCHHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCIMIUIMH Ha
0a30BOM ypOBHE U JAUCIHUIUIMH TPO(PECCHOHATBHOTO IUKIA, JJIS TOJTy4YeHUs
oOpa3oBaHus B 00JaCTsIX, HE TPEOYIOMUX YTIITyOJIEHHON MaTeMaTH4YeCKOW MOJITOTOBKU U
MIPUMEHEHUS TTOTYYCHHBIX 3HAHUH MPU PEIICHUH PA3INIHBIX 33]1a4;
¢ BOCINUTAHME CpPEJICTBAMH MaTeMaTHUKA KYJIbTYpbl JIMYHOCTH, TIOHMMAHHS
3HAYUMOCTH MaTeMaTUKH JUIsI HAyYHO-TEXHHUYECKOTO Tporpecca, OTHOIICHHA K
MaTeMaTHKe KaK K 4acTH OOIIeYeI0OBEYeCKON KYJIbTYphl, YHUBEPCATLHOM S3BbIKE HAYKH,
MO3BOJIAIOIIEM OTHMCHIBATH M M3y4YaTh pPEabHbBIE TMPOIIECCH U SIBICHUS.
Oceoenue cooeporcanusi  yueonoti oucyuniumsl «Mamemamuxa» o00ecTieuuBaCT
JOCTUKEHHUE CTYJIEHTAaMU CICAYIOLIUX pPe3yabmanog.
JUYHOCHIHBIX .
JI1.chopMHUpOBAaHHOCTH MPEJCTABICHUN O MaTeMaTHKE KaK YHUBEPCAIHHOM SI3BIKE
HayKH, CpPEACTBE MOJICITMPOBAHUS SBICHUA M TPOIECCOB, 00 HIEAX W METolax
MaTEeMaTHKH,
JI2 moHWMaHHME 3HAYUMOCTH MAaTEMAaTHKH IJs HAYYHO-TEXHHYECKOTO Tporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K YacTh OOIIEYeIOBEYECKON
KyJIbTYphl Y€pe3 3HAaKOMCTBO C HCTOpPHEH pa3BUTHUS MaTEMATHUKH, DBOJIOIUEH
MaTeMaTHUYECKUX HJICH;
JI3 pasBuTHEe JIOTMYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ANTOPUTMHYECKON KYJIbTYpPbl, KDUTUYHOCTH MBIILICHUS Ha YPOBHE, HEOOXOAUMOM ISt
Oynyiied MpopecCHOHAIBHON AESTENbHOCTH, JIA MPOJOJDKEHUS 00pa3oBaHUS U
caM000pa30BaHUs;



JI4 oBnageHne MaTeMaTWYECKHMMH 3HAHUSMH ¥ YMEHHSIMH, HEOOXOIMMBIMH B
MOBCEIHEBHOM JKHU3HU, JJII OCBOCHHUSI CMEKHBIX €CTECTBEHHOHAYUYHBIX NHUCIUIUIMH U
JTUCIUIUINH TPO(ECCHOHANBHOTO UKJIA, AJIs MOJydYeHUus: oOpa3oBaHUs B 00JIACTsIX, HE
TpeOyrouX yriayOJeHHOW MaTeMaTU4eCKOM MOATOTOBKH;

JI5 rOoTOBHOCTH M CIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCJIE caMO00pa30BaHUIO, HA
NPOTSHKEHUU BCEW JKM3HU; CO3HATEIBHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHUIO YCIIECITHOW MPO(PECCUOHAIBHON U OOILIECTBEHHOM JESITENbHOCTH;

JI6 TOTOBHOCTH M CHOCOOHOCTH K CaMOCTOSITEJIbHOM, TBOPUECKOW M OTBETCTBEHHOMU
NEATEIIbHOCTH;

JI7 TOTOBHOCTH K KOJUIGKTMBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
o0Opa3oBarenbHOM, 00IIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIEA0BATEIbCKOM, TPOSKTHOM
U JPYTUX BUJAX JACSATEIbHOCTH;

JI8 orHomieHne K NmpodecCHOHANBHOW AEATEIbHOCTH KaK BO3MOYKHOCTU YYacTHs B
PELIEHUH JINYHBIX, OOLIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHAJIBHBIX MPOOJIEM;
MemanpeomenmHlxX:

MT1 ymeHne caMOCTOSITENIBHO ONPENEIATh LEIH NESITENbHOCTH U COCTABIATH ILIAHBI
NEATEIIBHOCTH; CAMOCTOSITEIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATEIbHOCTh, HWCIIOJIB30BaTh BCE BO3MOJXHBIE PECYpPCHl  JUI  JOCTHIKEHUS
MOCTABJICHHBIX IIEJIEM M peaju3allii IUIAHOB JESATEIHHOCTH; BBIOMpATh YCIEIIHbIE
CTpaTEruu B Pa3IMYHbIX CUTYaIUSX;

MT2 ymenue npoayKTUBHO OOIIATHCS U B3aMMOJIEHCTBOBATH B MPOIECCE COBMECTHOM
NEATEeIbHOCTU, YUYUTHIBATh MO3UIIMN JPYTUX YYACTHUKOB ACATEILHOCTH, F(HDPEKTUBHO
paspemniath KOH(MIUKTHI,

MT3 BiagecHue HaBBIKAMHU [I03HABATEJIBHOM, Yy4e€OHO-HUCCIIEIOBATEIILCKON U
NPOEKTHOM JIEATEeTbHOCTH, HAaBbIKAMHU pa3pelieHus mnpodiieM; CIOCOOHOCTh H
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IMOUCKY METOJOB PELICHUS MPAKTUYECKHUX 3a]ad,
MIPUMEHEHUIO PA3IMYHBIX METOJI0OB MTO3HAHNUS;

MT4 rOTOBHOCTh UM CIOCOOHOCTh K CaMOCTOSITEIbHOM  HH(OpMAIIMOHHO-
MMO3HABATEJIbHON JEeATEIbHOCTH, BKJIOYas YMEHHUE OPUEHTHUPOBATHCS B Pa3IMYHBIX
UCTOYHUKAX WHGOpPMAIUM, KPUTUYECKH OICHUBATh M  WHTEPIPETUPOBATH
nH(}OpMaIHIO, TTOIYyIaeMY0 U3 Pa3IUYHBIX HCTOYHUKOB;

MT5 Bnanenue SI3bIKOBBIMHU CPEJICTBAMH — YMEHUE SICHO, JIOTUYHO M TOYHO H3JIaraTh
CBOIO TOUYKY 3pEHUS, UCIIOIb30BaTh aJ€KBATHBIE I3bIKOBBIE CPEICTBA;

MT6 BnageHue HaBbIKaMH MO3HABATEIBLHOU peiIeKCMU KaK OCO3HAHUSI COBEPIIAEMbIX
JNEUCTBUI U MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YIHTATOB U OCHOBAHUM, TPAHUI] CBOETO
3HaHUA U HE3HAHMUSI, HOBBIX [T03HABATEIIbHBIX 33/1a4 U CPEACTB UX JOCTHKECHUS;

MT?7 ueneycTpeMIEHHOCTh B MOUCKAX W MPUHSATUU PEIIeHUM, COOOpa3uTeIbHOCTh U

UHTYUIIUS,  Pa3BUTOCTh  NPOCTPAHCTBEHHBIX  MPEJCTaBJICHUN;  CIIOCOOHOCTH
BOCIIPMHUMATh KPAacoOTy U TApMOHUIO MUPA;
npeomemmuulx:

I11 copMupoBaHHOCTH MPE/ICTABICHUNA O MaTEeMaTHKE KaK YaCTU MUPOBOM KYJIbTYpbI
U O MECTE MaTeMaTUKH B COBPEMEHHOW IMBIJIM3AIMH, O CIIOCO0AaX OMHCaHUsS Ha
MAaTeMaTUYECKOM SI3bIKE SIBJIEHUN PEATbHOIO MUPA;



12 chopMHUPOBAHHOCTH MPEACTABIACHUN O MATEMAaTHYECKUX TMOHATHUAX KakK o
BOKHEHIINX MAaTEMAaTUYECKUX MOJEISIX, MO3BOJIIOIIMX ONKCHIBATh U U3y4YaTh pa3HbIC
IIPOLIECCHl M SIBJICHUS; ITOHMMAaHWE BO3MOXHOCTH AKCMOMAaTHYECKOTO IIOCTPOCHUS
MAaTeMaTUYECKUX TEOPUH;

I13 BiageHne MeTONAMM JOKA3aTeNbCTB W AJITOPUTMOB pPEUICHUs, YMEHHE HX
IPUMEHATH, IPOBOAUTH T0KA3aTEIbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1aY;

I14 BnageHue  CTaHAAPTHBIMM  NPUEMAMU  PELICHHS  PAlMOHAIBHBIX U
UPPALMOHAIBHBIX, MIOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHHUUA H
HEPaBEHCTB, UX CHCTEM; HCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMmM, B TOM
yucjae U1 NOMCKA NYyTHM pPElEHHWs W WUIIOCTPAaUuy pEIICHUs YPaBHEHUM W
HEPABEHCTB;

I15 chopmMupoBaHHOCTh TPEACTABICHUNA OO0 OCHOBHBIX MOHATHSX MAaTEMaTHYECKOTO
aHaJIM3a U UX CBOWCTBAX, BIAJCHUE YMEHHEM XapaKTepU30BaTh

I16 noBenenne QpyHKIMNA, UCTIOIB30BAaHUE MTOTYUECHHBIX 3HAHUN JJ1 ONMCAHUS U
aHaJM3a pEeAbHBIX 3aBUCHMOCTEW;

I17 BnageHrie OCHOBHBIMU MOHSTHIMU O IJIOCKUX U MMPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTh YMEHUS
pacrno3HaBaTh Ha YEPTEKaAX, MOJEIIAX U B PEAIbHOM MHUPE T€OMETPUUYECKUE PUTYPBI;
IPUMEHEHUE U3yUYEHHBIX CBOMCTB Fr€OMETPUUECKUX GUTYp U (HOPMYIT JUIsl peIICHUs
r€OMETPUYECKUX 3aJa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

I18 copmupoBaHHOCTD MpEICTABICHUM O MpoIleccax U SIBICHUAX, UMEIOIINUX
BEPOSITHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pe€ajibHOM MHpE, 00
OCHOBHBIX MOHSATHUAX 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEN; YMEHUN HAXOAUTh U
OLICHUBATh BEPOSITHOCTU HACTYIUICHHS] COOBITUI B MPOCTEHIINX MTPAKTUYECKUX
CUTYalMsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJINYMH;

I19 BnaneHne HaBBIKAMU UCIIOJIB30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IPOIPAMM IIpU
peleHnH 3aaa4.

2 COJAEPXXAHUE YUYEBHOM JUCHUNJIAHBI «<MATEMATHKA»

BBenenue



MareMatrka B HayKe, TEXHUKE, IKOHOMHKE, MH(POPMAITMOHHBIX TEXHOJIOTHUSIX U MPaK-
TUYECKOM nesTenbHOCTU. llenn W 3agauM u3ydeHUss MaTeMaTUKU MPU OCBOCHUU
npodeccuit CI1O u cnenumansHocteit CIIO.

AJITEBPA
Pazeumue nonsmus o uucne

Ilenmpie w panwoHanpHble uwmcna. JlelictBurenvHble umcna. [lpubaudicenmvie
gviuucnenus. Kovnnexcuole uucna.

Kopnu, cmenenu u nocapugpmoi

Kopuu u crenenn. KopHu HaTypaJlbHOW CTENEHU U3 YKCIa U UX cBoiicTBa. CTEneHu ¢
PalMOHAIBHBIMU TTOKA3aTEISIMU, UX CBOMCTBA. CTEIEHN C IEUCTBUTEIBHBIMHA IOKAa3aTe-
nsmu. Ceoticmea cmenenu ¢ 0eucmeumenbHbiM NOKA3amenem.

Jlorapudpm. Jlorapugm umciaa. OcHoBHOE JorapupMUyYECKOe TOMKIECTBO.
JlecsiTuunbie U HaTypalbHbIe Jorapudmsl. [IpaBuna aeiictBuii ¢ norapudmamu. [lepexon
K HOBOMY OCHOBAHMUIO.

IIpeoOpa3oBanue anredpanveckux Boipaxenuid. [I[peodbpasoBanue painoHaIbHBIX,
UPPALMOHATIFHBIX CTEMEHHBIX, TOKA3aTEIbHBIX U JIOTAPU(OMHUUECKUX BBIPAKECHUH.
Ilpakmuueckue 3anamusn

Apudmernueckue NEUCTBUSA HAJ YMUCIIaMH, HAXOXACHUE MPUOJIMKEHHBIX 3HAYCHUM
BEJIMYUH U MOTPEITHOCTEN BBIUMCICHHUN (20CONIOTHOM M OTHOCUTEILHOM), CpaBHEHUE
YHCIIOBBIX BBIPAKCHUM.

Brrunciienne u cpaBHEHHE KOpPHEN. BhINOIHEHNE pacyeTOB C paiMKaJIaMH.

Pemienne wuppanmoHanbHBIX ypaBHEHMM. HaxokIeHWe 3HAYEHMM CTENEeHEeW C
pauuoHaNbHBIMU MOKa3arensiMu. CpaBHeHue creneHel. [IpeoOpaszoBaHusi BeIpaxeHUH,
COJIEpIKAILINX CTEIEHU. Penienne nmoka3arenbHbIX YpaBHEHNMN.

Pewenne npukinagHbIx 3a1a4.

Haxoxnenue 3HadeHuilt jorapudMa 1Mo TPOU3BOJILHOMY OCHOBaHuIo. [lepexom ot
OJTHOTO  OCHOBaHMsSI K JpyroMmy. BpluncieHue u  cpaBHEHHME Jorapudmos.
JlorapudmupoBaHue 1 NOTEHIIUPOBAHUE BBIPAKEHUN.

[TpuOnkeHHbIe BHIYUCICHUS U PEIICHUS MPUKIAIHBIX 3a/ady.

Pemenne norapudMudeckux ypaBHEHHM.

OCHOBbBI TPUT'OHOMETPUU

OCHOBHEIE TOHATHS
Pagnannas mepa yrna. BpamarensHoe nBuxkenne. CHHyC, KOCUHYC, TAHT€HC M KOTaH-
T'€HC YHCIIa.

OcHoBHBIE TPUT'OHOMCTPHUUCCKUC TOKACCTBA

®opmynsl npuBeneHuss. Popmynsl cinoxeHus. Oopmynsl yaBoenus Dopmynvlt nojo-
BUHHO20 Y2/1a.

[IpeoOpazoBaHus NPOCTENIIMX TPUTOHOMETPUYECKHUX BBIPAXKEHHI



[IpeoOpazoBaHue CyMMbl TPUTOHOMETPUYECKUX (YHKUMNA B MPOU3BEACHHE U
POU3BEACHUSI B CYMMY. BwipadsiceHue mpuecoHomempudeckux (yHKyuil uepe3 maHeeHc
NOJIOBUHHO20 Ap2YMEeHmA.

TpuronomeTpruyeckre ypaBHEHUS U HEPABEHCTBA

IIpocreiiline TPUTOHOMETPUUECKUE YpaBHEHUs. [Ipocmeniuiue mpueoHomempuiecKue
HepaseHcmaa.

OObpaTHbie TpUrOHOMETpUYECKUE PYHKITUN. APKCUHYC, aPKKOCHHYC, pKTaHTCHC.

Ilpakmuueckue 3anamusn

Pannanneiil MeTox N3MEpEHHUsI YIJIOB BPALIEHUs U CBSA3b C TPalyCHOM MEPOM.

OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECTBA, (POPMYJIbI CIOXKEHUS, YIBOCHUS, MPeo0-
pa30BaHHE CYMMbl TPUTOHOMETPUYECKUX (DYHKIMI B MPOU3BEACHHE, MPEOOpa3oBaHUE
MPOU3BEJCHUS  TPUTOHOMETPUYECKHX  (QYHKUIMA B CyMMY. [Ipocrenmme
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA.

OOpaTHble TpUrOHOMETpUYECKUE QYHKIIUN: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

®YHKIMH, UX CBOMCTBA U TPAGUKU

Oynkiuu. OOnacTe ompeneraeHUuss M MHOXKECTBO 3HaueHUM; rpadux GyHKIUH,
noctpoeHue rpadukoB QyHKUNHN, 33JaHHBIX Pa3IMYHBIMH CIIOCOOAMH.

CaoiicTBa GyHKIMU. MOHOTOHHOCTB, YETHOCTh, HEYETHOCTh, OTPAaHUYEHHOCTb, IEPUO-
TUYHOCTh. [IpoMeXyTkn Bo3pacTaHusi M yOBbIBaHHWS, HauOOJbIIEE W HAMMEHBIIIEE
3HaYeHMWs, TOYKM  OJKCTpemyma. ['paduueckas  wmHTepnperanus.  [Ipumepsl
(GYHKIIMOHATBHBIX 3aBUCHMOCTEN B peajbHBIX MpoIleccax U ABICHUIX. ApudmeTnueckne
onepaurd Hax (QyHkuusmu. CrnoxsHas ¢GyHKuug (kommnosunus). [louamue o
HenpepbvleHOCU PYHKYUU.

O6patubie GyHkuu. QObaacmv onpedeieHus U 0061ACMb 3HAYEHUU 00PAMHOU
¢dyukyuu. I paghux obpamuou pynxyuu.

CremneHHble, TOKa3aTeabHbIE, TOTApUOMUUESCKUE U
TpuroHomeTpuueckue QpyHkimuu. OopatHbie
TPUTOHOMETPUUYECKHE PYHKITUU

Omnpenenenus QyHKIHM, UX CBONCTBA U TpadUKH.

[IpeoOpazoBanusi rpadukos. [lapannenpHbIi TEPEHOC, CUMMETPHS OTHOCHUTEIBHO
OCel KOOpAMHAT M CUMMETPHUS OTHOCHUTEIBHO Hadajda KOOpPJAWHAT, CHUMMETpUs
OTHOCUTEJBHO MPSIMOM Y = X, paCTSIKEHUE U CKATHE BJIOJIb OCEH KOOPIHUHAT.

Ilpakmuueckue 3anamus

[Ipumepsl 3aBUCUMOCTEN MEX]ly MEPEMEHHBIMU B PEAIbHBIX MPOLECCaX U3 CMEKHBIX
muciuiuind.  Onpenenenne ¢QyHkuuid. Iloctpoenne M ureHue rpapukoB (QYHKIMIA.
Uccnenosanne ¢ynkuuu. CBOWCTBA JIMHEHHOM, KBaJpaTUYHON, KYCOYHO-JIMHEHHON U
npoOHO-MuHeNHHON (yHkuui. HenpepbiBHble U nepuoanueckue ¢yHkuuud. CBoiicTBa U
rpaduKu cUHyca, KOCUHYCa, TaHI€Hca U KoTaHreHca. O0paTHble QyHKIUU U UX TpapUKH.
OOpatHbie Tpuronomerpuyeckue QyHkuuu. IIpeoOpazoBanus rpaduka QyHKUIKM.
["apmonnueckue konebanus. [Ipuknaaneie 3aga4n.
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[TokazarenbHble, ToTapupMUIECKie, TPUTOHOMETPHUECKHUE YPAaBHEHUS U
HepageHcmea.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

ITocenoBaTeIbHOCTH. Crioco6ml 3a/1aHMs U CBOMCTBA YHCJIOBBIX
nocuenoBarenbHocTel. [lonamue o npeodene nocnedosamenvrocmu. Cywecmeosanue
npedena  MOHOMOHHOU  ocpaHudyeHHou  nociredosamenvrocmu.  CyMMHpOBaHHUE
nociuenoBarenbHOCTe. beckoHeuHo yObIBawolias reoMeTpUuecKas Iporpeccus U ee
CymMMa.

IpousBoanasi. Ilonsatue o mpou3BogHON (YHKIMHU, €€ TEOMETPUUYECKUH W
busznueckuil CMbICI. YpaBHEHHE KacaTenpHOM K rpaduky QyHkuuu. [IpomsBomgHbie
CyMMBI, Pa3HOCTH, NPOU3BEAECHUs, YacTHbIE. [IpOM3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkumii. [IpuMeHeHHe NPOU3BOJHON K HCCIEAOBAHUIO (PYHKIMIA M TOCTPOEHUIO
rpadukoB. Ilpouszsoounsie 0OpamHuol GynKyuu u KOMROIUYUU DYHKYULU.

IIprMepbl UCHONB30BaHKs ITPOU3BOJHOM Ul HAXOXKIACHUsS HAWIY4IlIEro PEIICHUs B
NPUKIAJHBIX 3a/1a4ax. Bropas npon3BoaHas, €€ reoMeTpu4ecKuil U (pU3MUECKU CMBICIL.
HaxoxaeHue ckopocTH JUIs mpoliecca, 3aJaHHOro (POpMYJION U rpa@uKoM.

IlepBooOpa3nass u wmHTerpaJj. IIpuMeHeHue ONpENENeHHOr0 MWHTEerpaiga Juisd
HaXOXJEHUsl TUIOMAAN KpHUBOJIMHEWHON Tpaneuuu. Popmyna Herorona—IJlelOnuna.
[Ipumepsl npUMEHEHMsI UHTErpajia B PU3UKE U TEOMETPUU.

Ilpakmuueckue 3anamus

YucnoBas Mocie0BaTeIbHOCTh, CIIOCOOBI €€ 3a/laHus, BBIYMCIICHUS YWIEHOB MOCIIEO0-
BarenbHOCTH. [Ipenen mocnenoBareabHOCTH. beckoHeuHO yObIBaroiias reoMeTprudeckas
IIPOTPECCHS.

[IponsBonHas: MEXaHUYECKUN U TEOMETPUUYECKHUI CMBICI IIPOU3BOJIHOM.

VYpaBHeHue kacarenabHOU B oOuiem Buae. [lpaBuna u popmyinsl nuddepenumrpoBanus,
TabnuIa NPOU3BOJHBIX 3JeMeHTapHbIX GQyHKUMW. MccnenoBanre pyHKIUU ¢ TOMOIIbIO
npou3BogHONW. HaxoxaeHue HamOoJbIIero, HAMMEHbBIIEr0 3HAYEHUS U SKCTPEMalIbHBIX
3HAYCHUN (PYHKITHH.

Nurterpan  u mnepBooOpasnas. Teopema Hprotona—IJleitonuma. [Ipumenenue
MHTETpasia K BBIYUCICHUIO (U3NYECKUX BETUUYMH U TUIOIIA IEH.

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHuss MW CHCTeMbl ypaBHeHMHM. PanuoHanbHBIE, HppaLUOHAJIBHEIE,
II0KA3aTEJIbHbIC U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcHOBHBIE IPUEMBI UX PEILICHUs (Pa3IoKEHHEe HA MHOKUTEIU, BBEICHUE HOBBIX HEU3-
BECTHBIX, MOJACTAHOBKA, TpaUueCKUil METON).

HepasencrBa. PannonanbsHelie, HppalMoHaIbHbIE, IOKA3aTENIbHBIE U MPUSOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHMUS.

Hcnoab3oBanue CBOMCTB U rpagukoB (PYHKUUN NPH pPelICeHMM YPAaBHEHUH M
HepaBeHCTB. Metoq wuHTepBasioB. M300paxeHne Ha KOOPAWHATHOM IUIOCKOCTU
MHOKECTBA PEIICHUN YPAaBHEHNN U HEPABEHCTB C IBYMs IEPEMEHHBIMH U UX CUCTEM.

Ilpuknaonwvie 3a0auu
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[IprumeHeHne MaTEMAaTUYECKUX METOJIOB ISl PELIEHUS COAEPKATENbHBIX 3a7a4 U3 pa3-
JUYHBIX 00JacTel HAYKH U MPAKTHUKHU.

NHTtepniperanus pe3ynbTaTa, yu4eT peajJbHbIX OTPAHUYEHU.

Ilpakmuueckue 3anamus
Kopnu ypaBuenuii. PaBHocmiibHOCTE ypaBHeHUMH. [IpeoOpa3zoBannie ypaBHEHU.
OcHOBHBIE NTPUEMBI PELICHUS YpaBHEHUH. Pemenne cucteM ypaBHeHuil. Mcnonib3oBaHue
CBOMCTB U rpadukoB GyHKUIMNA 7151 pellIeHUs] ypaBHEHUN 1 HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOITHOCTEH
DneMeHTbl KOMOMHATOPUKH

OcHOBHBIE TOHSITUS KOMOWHATOPUKH. 3aJadyd Ha TMOJICYET 4YHWCIa Pa3MEIICHUM,
MEePECTaHOBOK, codyeTaHuil. Pemenne 3amay Ha mepebop BapuantoB. Dopmyia OGuHOMA
Hrrotona. CoiicTBa OMHOMHUHANBHBIX KO3 duimentoB. Tpeyronsuuk [lackans.

DJIEMEHTBI TEOPUU BEPOATHOCTEU

CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHUE M YMHOKEHUE BEpPOIATHOCTEH. [lonsamue o
Hezasucumocmu coovlmuil. JJuckpemnas ciyyaunas 8eiudund, 3aKoH ee pacnpeoenenus.
Yucnosvie xapakmepucmuku OUCKPemHOU cayyaunou eenuyunsl. Ilonsmue o 3axomne
OonbUIUX YUCel.

DJIeMEHThl MaTEMaTHUYECKOM CTaTUCTUKH

[Ipencrabienue AaHHBIX (TAOJULIBI, AUArpamMMbl, TpaQuKH), ceHepalbHAs COBOKYN-
HOCmb, 8blOOpPKA, cpedHee apupmemuyeckoe, meouana. Ilonamue o 3adavax mamema-
MU4ecKou Cmamucmuxu.

Pewenue npakmuueckux 3a0au ¢ npumenenuem 6eposimHOCHHbIX MEMOO08.

Ilpakmuueckue 3anamus

Ucropust pa3BuTrs KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH U CTATUCTUKHU U UX POJIb B
pasnuYHBIX cdepax UeTOBEUYECKON >ku3HenesTenpbHocTu. [IpaBuiia KOMOWHATOPUKHU.
Pemenne koMOMHATOpHBIX 3amay. Pa3melneHusi, coueTaHus U TMEPECTaHOBKH. buHOM
Herorona u tpeyrosbauk Ilackansa. [Ipukiianasie 3agaun.

Knaccuueckoe onpenenenrue BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O CYMME
BEpOATHOCTEU. Brpruuciienue BepositHocTer. Ilpukitamneie 3amauun. [Ipencraienue
YUCIIOBBIX JaHHBIX. [[pukiiannbie 3amauu.

I'EOMETPHUA

Hpﬂsze Uu njiockocmu 6 npocmpancmee

B3auMHoOe pacrnonoxkeHnne IByX MPsAMBIX B IMIPOCTpaHCTBE. [lapaienbHOCTh NpsMON 1
rockocTu. [TapaitenbHOCTD MIOCKOCTEN. [lepneHauKyISIpPHOCTD MPSIMOM U TIOCKOCTH.
[leprieHIUKYIISIp ¥ HAKIIOHHASA. YTOJ MEXAY NPSIMOM M IJIOCKOCTBIO. J[ByrpaHHBIN YTroOJI.
Yros Mexay II0CKOCTAMMU. [lepnenauKyaspHOCTh ABYX INIOCKOCTEM.

['eomeTpuueckue mnpeoOpa3oBaHHsl  MPOCTPAHCTBA:  MapajlieNbHBIA  MEPEHOC,
CUMMETPHS OTHOCUTENIBHO IUIOCKOCTH.
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[TapannensHoe mpoekTupoBanue. /lnowads opmozonanvrou npoexkyuu. V3o0paxxenue
POCTPAHCTBEHHBIX PUTYD.

MHororpaHHUKH

Bepumnel, pebpa, rpanu MHOrorpaHHuka. Pazeepmia. Muozoepanuvle yenvl. Boiny-
Kavle MHoz2oepanHuku. Teopema Jiinepa.
[Tpusma. [psimas u naxnonnas npusMma. [IpaBunbHas npusma. [apamtenenunes. Kyo.

IInpamuna. [IpaBunpHas nupamuga. Y cedenHas nupamuaa. Terpasap.

CummMmetpun B KyOe, B mapaienenumnese, B mpu3me u nupamuae. CeueHus

Ky0a, TPU3MBbI U TUPAMU/IBL.

IIpencraBnenue 0 MpaBUIBHBIX MHOTOTPAHHHKAX (TeTpasape, KyOe, OKTadape, JoJe-
Ka3JIpe U UKOCAdJIPE).

Tena u TOBEPXHOCTH BpaICHUS

Hunuuap u koHyc. Y ceueHHblil KoHyc. OCHOBaHUE, BHICOTA, OOKOBasi IOBEPXHOCTH, 00-
pasyromasi, pazBepTka. OceBble CEUEHUs U CEUEHUs, MapaienbHble ocHOBaHMIO. [1lap u
cdepa, ux ceuenus. KacarenapHas miockocts K cepe.

H3M€peHI/IH B I'COMCTpHUHU

O6beM u ero uzmepenue. MurterpanpHas hopmyna oobema.

dopmynel 00bemMa KyOa, MPSIMOYTOJIBHOTO IMapajijie/ienumnea, MpU3Mbl, ITUIMHApPA.
dopmysel 00beMa THpaMuIbl ¥ KoHyca. DopMyIibl IUIOIAAN TOBEPXHOCTEH ITUITUHIpA U
KoHyca. @opmyIibl 00beMa Iapa v miomaan chepsl.

[Tono6ue Ten. OTHOLIECHUS TUIOIIA e MOBEPXHOCTENH U 00BEMOB MOJOOHBIX TEJ.

KoopannaTel 1 BEKTOpEI

[IpsmoyronbHas (AekapToBa) cHCTEMa KOOpAMHAT B TpocTpaHcTBe. Dopmyna
PACCTOSIHUSI MEXAY ABYMs TOUKaMU. Y paBHEHUS CPEPDI, NIOCKOCMU U NPAMOU.

Bekropel. Moaynb Bektopa. PaBeHCTBO BEKTOPOB. C0KEHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4ucio. PaszmoxkeHue BEKTOpA IO HAIPABICHUAM. YTOJI MEXAY ABYMs BEK-
topamu. [Ipoekuuns BekTopa Ha ocb. KoopauHatel Bekropa. CkaiasipHOE NPOU3BEIACHUE
BEKTOPOB.

Hcnonp30oBaHne KOOpPAMHAT M BEKTOPOB IPHU PEIICHUM MATEMaTUYECKUX U
IIPUKJIAIHBIX 3a]1a4.

Ilpaxkmuueckue 3anamus

[Ipu3Haku B3aMMHOIO PACHOJIOKEHUS MPAMBIX. YTOJI MEXIy IpsMbIMU. B3anmHoe
PACIIOJNIOKEHUE TPAMBIX M IUIOCKOCTEW. [leprneHauKynsp ¥ HaKJIOHHAs K IUIOCKOCTH.
Yron Mexay npsSMON U IJIOCKOCTBIO. TeopeMbl O B3aMMHOM PAaCIIONOKEHUU MPIMOUN U
IJIOCKOCTU. Teopema o Tpex MepIeHINKYIIIpaX.

[Ipyu3Haky U CBOKCTBA MAPAJUICIIBHBIX U NEPIICHANKYISAPHBIX INIOCKOCTEN.

PaccTostHue OT TOYKM 10 IUIOCKOCTH, OT IPSIMOM 10 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IUIOCKOCTAMM, MEXIY CKPCIIMBAIOIIUMUCA HPSAMBIMH, MEXIY IPOU3BOJIBHBIMU
dburypamu B IpoCTPaHCTBE.
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[TapamienbHOE MPOEKTUPOBAHME W  €ro  CBOMCTBA. Teopema o niaowaou
OpPMO2OHANLHOU npoexyuu MHO20)20IbHUKA. B3anmnoe pacIoaoKeHue
IPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie BuABl MHOTOTpaHHUKOB. VX m3o0pakenus. CeudeHus, pa3BepTKU MHOIO-
rpaHHuKOB. [lnomane moBepxHoctu. Buabl cummeTpuii B mpoctpancTBe. CUMMETPHS TEN
BpalleHUs] 1 MHOTOTPaHHUKOB. Brruncienue miomaaei 1 o0beMoB.

Bexkropsl. [elicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPAUHAT B POCTPAHCTBE.

VYpaBHeHUe OKpYKHOCTH, c(hephl, TUIOCKOCTH. PaccTosiHrne Mexay Toukamu. JleicTBus
C BEKTOpaMH, 3aJaHHbBIMU KoopJauHaTamu. CKaJlgpHOE TMPOU3BEIAECHUE BEKTOPOB.
BektopHoe ypaBHeHHWE TIpAMOM H IUIOCKOCTH. Mcnonb30BaHHWE BEKTOPOB IIPHU
JIOKa3aTEJIbCTBE TEOPEM CTEPEOMETPHH.

JIns BHEAYIUTOPHBIX 3aHSITUWA CTYJACHTAM Hapsay C PEUICHHEM 3aJa4 U BBITIOJHECHUS
MPAKTUYECKUX 3aJJaHUN MOXKHO TPEIJIOKUTH TEMbI HCCIIEIOBATEILCKUX U pedepaTUBHBIX
paboT, B KOTOPHIX BMECTO CEpHUM OTIEIBHBIX MEJIKHX 3aJad M YHIpaKHECHUN
MpeIaraloTCs CIOKETHBIE 3aJlaHus, TPeOYyIoNIUe IIIUTEIbHON padoThl B paMKax OJHOU
MaTeMaTUYeCKON CUTyalluu. DTU TEMbI MOTYT OBbITh KaK UHAUBHUIYaIbHBIMH 3aJaHUSIMHU,
TaK U IPYNIIOBBIMU ISl COBMECTHOT'O BBITIOJIHEHUS UCCIIENOBAHUS.

3. TEMATNYECKOE INIAHMPOBAHUWE
¢ yueToM npoduist yueOHON TUCHUTLITUHBI
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[Ipu peanuzamnuu coaepkanusi 00IIe00pa30BaATENHHON YIeOHON UCIIUTUTHHBI
«Maremaruka» B mnpenenax ocBoenuss OIl CIIO na 06aze OCHOBHOro oOIIEro
oOpa3oBaHusi ¢ mosydyeHueM cpennero obmiero obpazoBanus I[IICC3 makcumanbHas
yueOHasi Harpy3ka 0OyJaroIuXxcsi COCTaBIIsET:
* o cneruanbHocTaM CIIO ectectBeHHOHayuyHoro mpoduis — 156 yvac. U3 Hux
aynutopHas  (oOsi3aTenbHas) Harpy3ka oOywarommxcss — 156  4acos,
BHEAYIUTOpPHAS CaMOCTOSITEbHAS padoTa cTyaeHToB — 0 9acos.

TEMATHUYECKWU ITJIAH
[Tpodunb — ecTeCTBEHHOHAYYHBIH.
Cnenmnansaocts — 43.02.15.

Bup yuyeoHoii padoTbl Koaun4yecTBO 4acoB
IIpodpunin
nmpo¢eCcCHOHAIBHOTO
o0pa3zoBaHus
EcrecTBennonayu
HbIii
AynurtopHbie 3ansatus. Coaepxanue CneuuajabHOCTh
o0y4eHusn CI10
43.02.15
Benenue 2
Pa3Butue noHsTHs 0 yncie 8
Kopnu, crenenu u gorapudmbl 20
ITpsiMble U MJIOCKOCTH B TPOCTPAHCTBE 14
KomOunaropuka 10
KoopauHaTsl 1 BEKTOpHI 10
OCHOBBI TPUTOHOMETPUU 16
DyHKIMH U TpaduKH 14
MHOrorpaHHMKH 1 KpyTJIble TeJa 14
Hayana maTremMaTnyeckoro aHanmsa 16
WHTerpan u ero npuMeHeHne 8
ONEeMEHTBI TEOPUH BEPOSITHOCTEH U 10
MaTeMaTHYECKOW CTaTUCTUKU
YpaBHEHHsI 1 HEPABEHCTBA 14
Hroro 156
BHeayautopHas camocTosiTeJibHAas paboTa 0
Ilpomesicymounan ammecmayus 6 ghopme
IK3AMena
Bcero 156
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ATIEPEYEHD [TIPAKTUYECKUX U JIABOPATOPHBIX PABOT

Bun HaumeHoBaHue pa3/ieioB U 3aHATHI
Tema 1 PazButHe NOHATHUS 0 YK CIIE
113 1 [TpubnmxeHnple BEIYUCIEHUS. J[elicTBUTENbHBIC YHCIIA.
113 2 «/lercTBHS HAJ KOMIUIEKCHBIMHA YHUCIIAMU»
Tema 2 KopHuu, crenenu u jjorapugmbl
133 Crenenu ¢ 1eHCTBUTEIbHBIMU TOKA3aTEIISIMU
113 4 [Ipeo6pa3zoBanue gorapuGMUUECKUX BhIPAKEHUN
113 5 [IpeoOpazoBaHme MOKA3aTEIHHBIX BHIPAKECHUIH
Tema 3. [Ipsimble U MJIOCKOCTH B POCTPAHCTBE.
13 6 [TapannensHOCTH NPSIMOM U IIJIOCKOCTH
3 7 N300paskeHus MPOCTPAHCTBEHHBIX (UTYD
13 8 [Tapannenenunen. Ky6
113 9 Ceuenus Ky0a, MPU3MBI, TUPAMHUIBI
I13 10 | [IpencraBienue o npaBUIBLHBIX MHOTOTPAHHUKAX (TETPadap, KyO, OKTadap, T0AEKadIp,
MKOCa’Ip)
Tema 4. Di1eMeHTbI KOMOUHATOPUKH
TI13 11 Pemrenue 3amau Ha nepedop BapranToB CBOMCTBAa BUHOMUHANBHBIX KO3GOULNEHTOB »,
11312 Tpeyronsuux [Tackans
Tema S. KoopanHaThl M BEeKTOpPbI B IPOCTPAHCTBeE.
113 13 Paccrosinue mexny IByMst TOUKaMH. Beraucienne KoopIMHAT CEpeIMHbI OTPE3KA
113 14 Pemenue 3agau KOOpIMHATHBIM METOAOM»
T13 15 CxansgapHoe Npou3BEICHUE BEKTOPOB)
13 16 | Ucnonp30oBaHKME BEKTOPOB MPU PEIICHUH MAaTEMATHYECKUX U MPUKIIAIHBIX 3a1a4
Tema 6. OCHOBBI TPHTOHOMETPHH
11317 OCHOBHBIE TPUTOHOMETpPUYECKHE TOXkAecTBA. DOPMYIbI PUBEIECHUS
113 18 CuHyc, KOCUHYC JBOMHOIO yria
13 19 | [IpeobpazoBanre TPUTOHOMETPUUYECKUX
BBIPAYKEHHI C UCITOJIB30BAHUEM TPUTOHOMETPUUYECKUX TOXKIECTB
13 20 | Pemenue TpuroHOMETPUYECKUX YPABHEHUN
113 21 Pemienne TpuroHOMETPUUECKHX HEPABEHCTB
Tema 7. ®yHKkunu U rpapuku
113 22 .
Tlocmpoenue epaguxos saemeHmaprvlx GyHKYuLl
113 23 Crenennas ¢yHKus, €€ rpaduk 1 CBOHCTBA
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13 24 | Jlorapudmuueckas ¢pyHkius, e€ rpaduk u cBOHCTBa

113 25 Kocunyc, ero rpaduxk u cBoiictsa

113 26 KoranreHc, ero rpadguk u cBolicTBa

Tema 8. MHOrorpaHHUKM U KpYyIJible TeJa.

113 27 [Iap u cdepa, UX ceYeHU»

TI3 28 Brruncnenne 00bEMOB TeJI M TOBEPXHOCTEH BpaleHus

Tema 9. Hauana matemaTudeckoro ananausa. UarerpaJ

113 29 Croco05I 3aJ1aHus TTOCJIEA0BAaTEILHOCTEH, CBOMCTBA
YUCJIOBBIX IOCJIEN0BATENHHOCTEN

113 30 Brruncnenue npeaenoB GyHKIUH B TOUKE,
Ha 0ECKOHEYHOCTH»

113 31 IIpaBuiia BeIYMcCIIEHUS] TPOU3BOIHBIX

113 32 Brruncnenmne npou3BOAHBIX CIOXKHONW (QYHKIIUU

TI3 33 HaxoxaeHnre HanMeHbIIEro, HanOOJIbIIEr0 3HAYEHUS
(GyHKIMU Ha OTpE3Ke

I13 34 | Iloctpoenue rpacdukoB GpyHKIIMH

H3 35 Brruucnenue HCOIIPCACICHHBIX HHTCTPAJIOB METOAOM 3aMCHbBI HepeMeHHOﬁ

TI3 36 Brrunciienne HeonpeaeneHHbIX HHTErPAJIOB METOA0M UHTETPUPOBAHUS 110 YACTAM

113 37 Brruucienue onpeeneHHbIX HHTETPAJIOB PAa3IMUHBIMU CITOCOOAMU

113 38 IIpunosxeHus ONpeneIeHHbIX UHTETPAJIOB

Tema 12. YpaBHeHMSsI 1 HEPABEHCTBA.

H3 39 Pemenue ypaBHeHHﬁ: PAa3JI0KECHUC Ha MHOXKXUTCIIN, BBCJICHUC HOBLIX IICPCMCHHBIX,
IoaACTaHOBKaA

113 40 Peuienue HepaBeHCTB METOIOM MHTEPBAJIOB

5.TTPUMEPHBIE TEMbI PEOEPATOB (JJOKJIAAOB) 1 UHANBUY AJIbHBIX
ITPOEKTOB

* HenpepbiBHBIE ApOOH.
* IIpuMeHeHue CIOXKHBIX TPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
* [lapamienbHOE MPOEKTUPOBAHUE.
Cpennue 3HaYeHUs U X IPUMEHEHHE B CTATUCTUKE
*  BekTopHOE€ 3a/1aHKE NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
*  CrnoxxeHue rapMOHHYECKUX KOJeOaHUH.
*  I'paduueckoe perieHre ypaBHEHU U HEPABEHCTB.
*  IIpaBunpHbIE ¥ NOIYIIPABUIbHBIE MHOTOIPAHHUKH.
*  Konunueckue ceyeHus U UX MPUMEHEHUE B TEXHUKE.
. [Tonsarue nuddepenimana u ero NpUIOKEeHHUS.
. CxeMbl NOBTOPHBIX UCIBITAHUI bepHyuin.
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*  HccnepoBanue ypaBHEHUN U HEPABEHCTB € MapaMETPOM.

6. XAPAKTEPMCTHUKA OCHOBHBIX BUJOB YUEBHOU JEATEJILHOCTU

CTYJAEHTOB
Conepxanue XapakTepucTHKA OCHOBHBIX BU/I0OB /IeATEJIbHOCTH
00y4eHust CTYJ1€HTOB (HAa yPOBHE Y4eOHbIX IeHCTBHI)
BBenenue O3HakoOMJIEHUE C POJIbI0 MATEMATUKH B HAyKe, TEXHUKE,

HKOHOMUKE, NH()OPMALIMOHHBIX TEXHOJOTHSIX U MPAKTHUECKOMN
nesaTenbHOCTH. O3HaKOMIICHUE € LEISIMU U 33a/layaMu U3Y4YeHUs
MareMaTuku pu ocBoeHuu npodeccuit CIIO u cniermanpHOCTEH
CIIO

AJITEBPA

PasBurTne nousitus o
qyucjie

Beinonnenune apudmernueckux JecTBU HAJl YUCIaMH, coYeTas
YCTHBIE U MUCbMEHHBIE IPUEMBI.

Haxoxnenue npubamKeHHbIX 3HAYSeHUH BEJIMYMH U
MOTPEIIHOCTEN BHIYUCICHUM (a0COIIOTHON U OTHOCUTEIBHOM);
CPaBHEHME YHMCIIOBBIX BbIPAKEHUI.

Haxoxnenue ommOok B IpeoOdpa3oBaHUAX U BBIUMCIICHUSIX
(OTHOCHTCS KO BCEM IIYHKTaM IPOrpPaMMBbl)

KopHuu, crenenu, Jjiora-
pupMBI

O3HaKOMJICHHUE C TOHATHEM KOPHsI N-if CTENIEHU, CBOMCTBAMU
pasvKaJIoB U NPaBUJIaMH CPaBHEHMS KOPHEH.
@opMyJIMPOBAHUE ONIPEAEICHUS KOPHS U CBOMCTB KOPHEM.
Brruncnenue u cpaBHEHHE KOPHEH, BBIIIOJHEHUE IPUKUIKN
3HaueHus KopHs. [IpeobpazoBaHme YUCTOBBIX U OYKBEHHBIX
BBIPAXECHUI, COAEPIKAINX PATUKAIIbI.

BrimonHenue pacueroB no ¢GopmyiamM, CoaepKaliuM paauKabl,
OCYILIECTBIISIE HEOOXOIMMBIE TTOACTAaHOBKH U IPe0oOpa30BaHusl.
Omnpenenenne paBHOCUIBHOCTH BbIPAXKEHUH € pauKaIaMH.
Pelenre uppaloHaIbHBIX YPABHEHUN.

O3HaKOMJIEHHE C TOHITHEM CTENEHH C JeMCTBUTEIbHBIM
[IOKa3aTEJIEM.

Haxos/1eHne 3Ha4eHH CTENEHH, UCITONb3Ys IIPH
HE00XO0/IMMOCTH MHCTPYMEHTAJIbHBIE CPECTBA.

3anucbIBaHUE KOPHS N-I CTETIEHU B BUJIE CTETIEHU C IPOOHBIM
MOKa3aTeieM U Hao0OopOoT.

@opMyJIMpOBaHNE CBOMCTB CTENEHEN. Brluncienue crenexen ¢
palMOHAIBHBIM I1I0KA3aTENIEM, BBIITOIHEHUE IIPUKUIKHA 3HAYCHUS
CTEIIEHN, CPABHEHUE CTEIICHEN.

[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH,
COJIepXKalIuX CTEIIEHH, IPUMEHSS CBOMCTBA. Pemenue
[IOKa3aTeJIbHBIX YPaBHEHUM.

O3HakoOMJIEHUE C IPUMEHEHUEM KOPHEHN U CTETIEHEN Npr
BBIYMCIICHUH CPEHUX, IEJICHUU OTPE3KA B «30JI0TOM CEUECHHUM.
PeleHre nMpukiIagHeIX 3a/1a4 Ha CJI0KHBIE TPOLICHTBI

IIpeodpa3oBanne aure-
OpauvecKux
BbIPAKEHU I

Beinonnenue npeobpa3zoBaHuii BEIpaKEHUH, TIPUMEHEHUE
dbopmyI, CBA3aHHBIX CO CBOMCTBAMU CTETNIEHEH U JIOTapu(pMOB.
Onpenenenue 00IaCTH JOMYCTUMBIX 3HAUYCHUN
JorapuMuUecKoro Belpaxenus. Pemenune norapupmMuaeckux
YpaBHEHUHU

OCHOBbBI TPUTOHOMETPHUHA

OcHOBHBIC MTOHATHSA

I/I3yquI/Ie paauaHHOro MCTOAAa U3MECPCHHUA YIJIOB BpallICHUA U UX
CBSI3U C TpajyCHON Mepoii. M300paxxeHue yrioB BpameHus Ha
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OKPY>KHOCTH, COOTHECCHUEC BCJIIMYMHEI yTJjIa C €0
PacCIoJIOKCHHUCM.

Conep:xkanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BU/0B /IeATEJIbHOCTH
CTY/1€HTOB (HA YPOBHE Y4eOHBbIX JIeliCTBHIl)

®opmMynupoBaHHE ONPEIEICHUN TPUTOHOMETPUIECKUX (DYHKITHIA
JUISL YTJI0B IIOBOPOTA U OCTPBIX YIVIOB IIPSIMOYTOJIBHOIO
TPEYroJbHUKA  00BSCHEHNE X B3aUMOCBS3H

OcHOBHbIE TPUTOHOME-
TpUYeCKHe TOXKAeCTBA

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPHYECKUX TOXKICCTB JIJIs
BBIYMCIICHUS 3HAYCHUH TPUTOHOMETPUIECKUX (DYHKIIUH TI0
OTHOM U3 HHUX

IIpeodpa3oBanus npo-
CTEHIINX
TPUTOHOMETPHYECKUX
BbIpasKeHN i

W3yueHre OCHOBHBIX (POPMYIT TPUTOHOMETPUH: (POPMYIIBI
CIIOKCHUS, YIBOCHUS, TPEOOPa30BAHUS CyMMBI
TPUTOHOMETPHUYECKUX (DYHKIUH B IIPOU3BENICHUE U
NPOU3BEJCHUS B CyMMY U IPUMEHEHUE NIPU BBIYHCICHUH
3HAYEHUsI TPUTOHOMETPUIECKOTO BBIPAKECHHUS M YIPOILEHUS €TO.
O3HakoMJIEHHE CO CBOMCTBAMHM CUMMETPHUH TOYEK Ha €JMHUYHON
OKPYKHOCTH ¥ IPUMEHEHHE UX IJIs1 BBIBO/IA (POPMYIT
NpUBEICHHS

IIpocreiimme TpUroHo-
MeTpHYeCKHe ypaBHe-
HHSA M HepaseHcmea

Pemenue no gpopmynam u TPUrOHOMETPUIECKOMY KPYTY
IIPOCTEHMIINX TPUTOHOMETPUYECKUX YPABHEHUM.

[TpumeHneHne oOLUIMX METOJIOB pPELICHHs YpaBHEHUH (IIpUBEIeHNE
K JIMHEHHOMY, KBaJJPaTHOMY, METOJI Pa3jI0KEHHs HA MHOXKUTEIH,
3aMEHbI IEPEMEHHON ) TIPU PELLIEHUU TPUTOHOMETPUUECKUX
YpaBHEHUN. YMEHHE OTMEYATh HA KPYre pELIEHUs IPOCTEUILNX
TPUTOHOMETPUYECKUX HEPABEHCTB

ApKcHHYC,
APKKOCHHYC,
APKTAHI'€HC YU CJIA

O3HakoMIIEHHE C TOHATHEM OOpPATHBIX TPUTOHOMETPUUECKUX
byHKIMI.

H3yyeHnue onpeneneHuil apKCUHyca, apKKOCUHYCa, apKTaHTeHca
yucia, ((oOpMyIUPOBAHKE UX, U300paKeHNE HA €IMHUYHOM
OKPY>KHOCTH, IPUMEHEHHE NIPU PENIEHUH YPAaBHEHUN

®YHKIIMU, UX CBOMCTBA U TPA®UKH

DyHKIUH.
Iousitue o
HeNpepbIBHOCTH
GyHxunn

O3HaKkoMJIEHHE C TOHATHEM NIEPEMEHHOM, IpUMEpaMu
3aBHCHUMOCTEN MEXIY IEPEMEHHBIMH.

O3HakoMJIeHHE ¢ TOHATHEM IpadrKa, ONpeesIeHne IPUHAIEeHK-
HOCTH TOYKH rpaduky ¢pyHkuuu. OnpeaeneHue no popmyie
npocTeiiiel 3aBUCUMOCTH, BUJia ee rpaduka. BoipakeHue mo
dbopMyIe 0THO MTepeMEeHHON Yepe3 ApyTrue.

O3zHakoMJIeHHE ¢ onpefiesieHneM QyHKIHUH, GOpMyIHpOBaHHE
ero. Haxoxxnenue obiactu onpeaesaeHus 1 06JacT 3Ha4eHU I

byHKINA

CpoiicTBa QyHKIUH.
I'paduyeckast uHTEP-
nperauus. IIpumepsl
(pyHKIHOHAJIBHBIX 32-
BUCHMOCTEH B
peajibHBIX IpoLeccax u
SIBJICHUSIX

O3HakomiIeHHE ¢ TpuMepaMu (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
pealIbHBIX MpoLeccax U3 CMEXHBIX TUCHUIUTMH. O3HaKOMJICHHE C
JI0Ka3aTeNbHBIMU PACCYKIECHUSIMU HEKOTOPBIX CBOMCTB
JUHENHON U KBaJpaTUYHON (YHKIUI, TPOBEIEHUE HCCIEN0-
BaHUS IMHEWHOM, KyCOUHO-TMHEWHOM, IPOOHO-IMHEHHOH 1
KBaJIpaTUYHON QYHKIIMIA, TOCTpOEHUE UX I'padUKOB.
[Toctpoenue u urenue rpaguxos pynkuii. MccnenoBanue
byHKIIHH.

CocrapneHue BUI0B (GYHKIUH 110 TaHHOMY YCJIOBHIO, PELICHUE
3aJ1a4 Ha DKCTPEMYM.

Beinonnenue npeobpazoBanuii rpaduka GpyHkuun

OoOpaTHble QyHKIUN

Wzyuenue nonsamus odpamuou ¢hynxkyuu, onpeneneHue Buaa u
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nocmpoeHue spaguxa 0opamuol GyHKyuu, HaxoxHcoeHue ee
obaacmu onpedenenus u ooracmu 3navenui. llpumenenue
CBOMCTB (DYHKITUH TIPH UCCIIEOBAaHUN YPABHEHHUH M pPEIICHUHN
3a7a4 Ha SKCcTpeMyM. O3HAKOMJICHHE C TIOHSITHEM CIIOKHON

byHKIUH

CrenenHble, NOKa3a-
TeJIbHbIE, JJorapugmu-
YyecKHe ¥ TPUTOHOMe-
TpUuUYeckue PyHKUuM.
OOpaTHbIe TPUTOHOME-
TpUUYecKue PyHKIHu

Beruucnenue 3HadyeHnid GyHKIUH IO 3HAUEHUIO apTyMEHTa.
OnpezneneHye NOJ0XKEHNU TOUKU HA rpaduKe 110 ee
KOOpJAWHATaM U Ha00O0poT.

Hcnonb3oBaHne CBOWCTB (PYHKITUHN ISl CPAaBHEHMS 3HAYCHU I
CTeTeHel U Jorapu@mos.

[TocTtpoeHue rpaKoB CTENEHHBIX U JOrapUPMUUECKHX

byHKINH.

Conep:xkanue
o0yueHust

XapakTepucTHKAa OCHOBHBIX BU/I0B /IeATEJIbHOCTH
CTY/1€HTOB (Ha YPOBHe Y4eOHBbIX /IeiiCTBHIl)

Pemrenue nmokazaTenbHBIX U JIOTAPH(PMHUUECKIX YPAaBHEHUH H
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

O3HaKOMJICHHUE C TOHATHEM HENPEPHIBHON NEPUOANUECKOMN
byHkunu, GopMyIupoBaHUE CBOMCTB CHHYCA U KOCHHYCA,
MIOCTPOCHHE WX TPAPHKOB.

O3HakoMJIEHHE C IOHATHEM TapPMOHHUYECKUX KOJIeOaHU! 1
IIpUMEpaMU TaPMOHUYECKUX KOJICOAHUN U1l OITUCAHUS
IPOLIECCOB B (pU3MKE U APYTHX OOJIACTIX 3HAHMSL.
O3HaKOMJICHHE C TOHATHEM Pa3pbIBHOMN MEPUOINYECKON
byHkuuu, GopMyaupoBaHUe CBOMCTB TAHI'€HCA M KOTAHI€HCA,
MOCTPOEHUE UX TPadUKOB.

[TpumeHeHne CBOUCTB (QYHKIUH JUIsl CpaBHEHUS 3HAUEHUH
TPUTOHOMETPUUECKUX (QYHKIIHM, pelIeHUs] TPUTOHOMETPUUYECKUX
ypaBHeHUH. [locmpoenue epaghuxos oopammuvix
MPUSOHOMEMPUUECKUX PYHKYULL U OnpeoeieHue no epapukam ux
ceoticms. BoinonaHeHne npeobpazoBaHus rpauKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTe ILHOCTH

O3HaKOMJIEHHE C IOHATHEM YHMCIOBOW MOCIEA0BATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.
Osnaxomienue ¢ nousmuem npe()eﬂa nocne008amenbHOCH.
O3HaKOMJIEHHE C BBIYUCIICHUEM CYMMbI OECKOHEUHOTO
YHCIIOBOTO Psijia Ha MIPUMEPE BBIUMCIIEHUS! CYMMBbI OECKOHEYHO
yOBbIBaIOLIE reOMEeTPUYECKON MTPOrPeCCUu.

Pemenue 3aau Ha npuMeHeHUe POPMYJIIbI CyMMbI OECKOHEYHO
yObIBaIoIIEeil reOMEeTpUUECKON MPOrpeccuu

IIpousBoanas u ee
NnpuMeHeHue

O3HaKOMJIEHHE C TOHATHEM ITPOU3BOIHOMN.

N3yuenue u hopMynnpoBaHHE €€ MEXaHUYECKOTO U
TE€OMETPUUYECKOT0 CMBICTIA, U3YUEHHUE aJITOPUTMA BBIUHCICHUS
MIPOM3BOJHON HA MPUMEpPE BHIYMCIECHUS MTHOBEHHOM CKOPOCTH U
YIIJI0BOTO KO PHUIMEHTa KacaTeIbHOM.

CocraBrieHne ypaBHEHHUs KacaTeIbHOW B 00IIEM BHUE. Y CBOCHHE
npaBui JudGepeHIMpoBaHus, TAOIUIBI TPOU3BOIHBIX
AIIEMEHTApHBIX (PYHKUNN, MPUMEHEHUE [

g depeHpoBanus GyHKINN, COCTaBICHUS yPaBHEHUS
KacarenbHOU. M3ydeHue TeopeM o CBSI3M CBOMCTB YHKIIUH U
IPOM3BOIHON, (POPMYIHUPOBKA UX.

[IpoBeneHME C MOMOIIBIO TPOU3BOTHON HCCIIeIOBAHUS (DYHKITHH,
3aJJaHHOI (POpMYITOii.
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YcraHoBJIEHUE CBSA3M CBOMCTB (DYHKIIMH U MPOU3BOTHOM 1O WX
rpadukam.

[TpumeHneHre MPOU3BOJHOMN Ui PEIIeHUs 3a/]a4 Ha HaX0XKJIEHUE
HauOO0JIbIIEr0, HAMMEHBILIETO 3HAYEHUS U Ha HaX0XKJIEHUE
HKCTpEeMyMa

IlepBooOpa3nas n
HHTerpaJj

O3HakoOMJICHHE C TIOHSATHEM HHTErpasia U nepBooOpasHou.
N3y4enune nmpaBuia BHIYACICHHUS IEPBOOOPA3HON U TEOPEMBI
Herorona— JlelioHuna.

Pemenne 3aa4 Ha CBsI3b IEPBOOOPA3HOM U €€ IPOU3BOIHOM,
BBIYHUCIICHUE MTEPBOOOPA3HOM I JTaHHOM (DYHKIIHMH.
Pemenne 3a1a4 Ha NpUMEHEHHE HHTETPAa sl BEIYUCICHUS
(U3NUeCKUX BETMYMH M TUIOIAACH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHNS U CHCTEMBI
YPaBHeHUil
HepagBencrBa u cucre-
MbI HEPABEHCTB C
ABYMSA IlepeMeHHbIMU

O3HaKOMJIEHHE C IPOCTEHIIIMMHU CBEJECHUSAMH O KOPHSX
anredpandeckux ypaBHEHUN, HOHATUSMU UCCIIEOBAHUS
YPaBHEHUM U CUCTEM yPaBHEHHUM.

N3yuyenue Teoprun paBHOCUIBHOCTH YPABHEHUN U €€
npuMeHeHus. [IoBTopeHue 3anucu pemeHns CTaHIapTHBIX
ypaBHEHHIA, IPUEMOB IIpeoOpa30BaHusl YpaBHEHUH [T CBEACHUS
K CTaHAAPTHOMY YPaBHEHHUIO.

Conepxanue
o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€IbHOCTH
CTY/ACHTOB (Ha YPOBHEe Y4eOHBbIX /IeiiCTBHIl)

Pemenue paniioHanbHbIX, HPPALMOHATIBHBIX, [I0KA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPAaBHEHUI U CUCTEM.

Hcnonp3oBanne CBOMCTB U rpaduKoB (PyHKUIUN A pelIeHUs
ypaBHeHUH. [I0oBTOpeHNE OCHOBHBIX TPUEMOB PELLIEHUS CUCTEM.
Pemenne ypaBHEHUH C NPUMEHEHUEM BCEX IIPUEMOB
(pa3noxeHus: Ha MHOYKUTEIH, BBEJICHNUS HOBBIX HEM3BECTHBIX,
MOJICTAaHOBKH, Irpa)iuecKoro MeTos1a).

Pemenne cuctem ypaBHEHHH ¢ IPUMEHEHUEM PA3JINYHBIX
cnoco60B. O3HaKOMJIEHHE ¢ OOIIMMH BOIIPOCAMU PELICHUS
HEPaBEHCTB U MCIIOJIb30BaHUE CBOMCTB U rpadukoB GyHKIUN
IIpU pEIIeHNU HEPAaBEHCTB. Perienre HepaBeHCTB U CUCTEM
HEPaBEHCTB C IPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
[TpumeHeHrne MaTeMaTUYECKUX METOOB JUIsl PEeIIeHUs
coJiepKaTeNbHbIX 3ajlay U3 pa3IMyHbIX o0jacTeil HayKH U
pakTUKU. IHTepnpeTrpoBanue pe3yabTaToB C y4€TOM
pEaJIbHBIX OTpaHUYEHUN

OCHOBHBIE TOHSTHS
KOMOWHATOPUKH

N3ydenue npaBuiia KOMOMHATOPUKH U IPUMEHEHHE TIPU
peleHn KOMOMHATOPHBIX 3ajay.

Pemennie KOMOMHATOPHBIX 3a/1a4 METOIOM Tiepebopa U 1o
IIPABHIIy YMHOKEHHUS.

O3HaKOMJIEHHE C TOHATHSIMH KOMOMHATOPUKHU: Pa3MEIIEHUSIMU,
COYETaHUSIMH, IEPECTAHOBKAMH U (hOopMyTaMu JJIs UX
BeryncieHns. OOBSICHEHNE U MPUMEHEHHE POPMYIT ISt
BBIUMCJICHHSI pa3MELICHH, IEPECTaHOBOK M COYETaHUM pHU
pemeHnu 3ana4. O3nakoMieHue ¢ omHoMoM HproToHa 1
TpeyrosbHUKOM [lackais. Pemenue nmpakTuueckux 3anad ¢
VCTIOJIb30BAHUEM MOHSITUI U IPABUI KOMOMHATOPHKHU

DNEMEHTHI TEOPUH
BEPOATHOCTEM

M3yuyenue Ki1acCu4ecKoro OnpeiesIeHus BEpOITHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEN.
PaccMmoTpeHne npuMepoB BBIYUCIICHNS BEPOATHOCTEN. Pemenue
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|3az[aq Ha BBIYHCIICHUE BEPOSTHOCTEH COOBITHI

I'EOMETPUSA

IIpsiMbIe U MJIOCKOCTH
B IIPOCTPAHCTBE

DopMyIMpPOBKA U IPUBEICHUE J0KA3ATEIbCTB IPU3HAKOB
B3aUMHOTI'0 PACIOJIOKEHUS IIPSIMBIX U IJIOCKOCTEH.
PacniosnaBanue Ha yepTexax U MOJEISIX PA3IIMYHBIX CIIy4acB
B3aUMHOTI'O PACIOJIOKEHUS IIPSIMBIX U INIOCKOCTEH,
apryMeHTHpPOBaHME CBOUX CyxxaeHu. DopMyinpoBaHue
OIIpEEICHUM, IPU3HAKOB U CBOWCTB MAPAJUICIbHBIX U
NEPIEHIUKYJIAPHBIX TUIOCKOCTEN, ABYTPAHHBIX U JINHEHHBIX
YTJIOB.

BrinonHeHne nocTpoeHus yriloB MEXy NPSMBIMU, IPSIMOU U
IIJIOCKOCTBI0, MEXY INIOCKOCTSIMH T10 OIIMCAHUIO U
pacrno3HaBaHHUE UX HA MOJEIAX.

IIpuMeHeHre NPU3HAKOB U CBOMCTB PACIIOIOKEHHUS NPAMBIX U
IUIOCKOCTEW IIPU PELICHUH 3a/1a4.

N300paxeHne Ha pUCYHKax U KOHCTPYUPOBaHUE Ha MOAEIIAX
NEPIIEHIUKYJIAPOB U HAKJIIOHHBIX K INIOCKOCTH, MPSMBIX,
MapaJUIEIbHBIX IIJIOCKOCTEH, YIIIOB MEXAY NPSMOU U
IUIOCKOCTBIO M1 0OOCHOBAHHUE ITOCTPOSHHMS.

Pemenne 3a1a4 Ha BBIYKACIEHUE TEOMETPUYECKUX BEITUYMH.
Onucel-BaHuE PacCTOSIHUS OT TOYKH 10 IUIOCKOCTH, OT IPSIMOU
JI0 TUIOCKOCTH, MEXAY IIOCKOCTSIMH, MEXY CKPELIUBAIOIIUMUCS
HPSMBIMU, MEXKAY IPOU3BOJIbHBIMU (PUT'YpaMU B IPOCTPAHCTBE.

Conepxanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B /1eATeJIbHOCTH
CTY/A€HTOB (Ha YPOBHEe Y4eOHBbIX /IeiiCTBHII)

DOopMyJIMPOBAHHE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpeM CYIIECTBOBAHNUS, CBOMCTBA).
N300paxeHne Ha 4epTekax U MOJEIIAX PaCCTOSHUS U
000CHOBaHME CBOUX CyxAeHUH. OrnpeeneHue U BEIYUCICHUE
paccrosiHui B ipocTpaHcTBe. [IpuMenenue popmyn u reopem
IJIAHUMETPUH I PELICHUS 3a/1a4.

O3HaKOMJIEHHE C TOHATHEM NapaJUIEIbHOTO MPOEKTUPOBAHUS U
ero cBoiictBaMu. Qopmyauposarnie meopemsl 0 NIOUWAOU
OpPMO20HANILHOU NPOEKYUU MHO20Y20NbHUKA.

[TpumeHnenue Teopun ast 000CHOBAHUS TOCTPOEHUH 1
BBIUHCJICHUH. APTyMEHTHPOBAaHHE CBOUX CYXXJIEHUN O B3aUMHOM
PAacIoyI0KEHUH TPOCTPAHCTBEHHBIX (PUTYD

MHoOrorpaHHUKH

Ornucanue U XapaKTepUCTHKA Pa3InYHbIX BUJIOB
MHOT'OTPAHHUKOB, IEPEUUCIIEHUE UX DJIEMEHTOB U CBOMCTB.
N3006paxeHre MHOTOIrPaHHUKOB U BBIIIOJIHEHUE TIOCTPOEHUS Ha
M300paXKEeHHSIX U MOJIEIISIX MHOTOTPAaHHHUKOB.

Brrunciienre TMHEHHBIX 3JIEMEHTOB U YTJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYpAIHSIX, ApPTyMEHTUPOBAHNUE CBOMX
CyXKIeHHH. XapakTepucTuka u n300paxeHue
CEYCHUA,pA36epmMKU MHO202PAHHUKOE, BBIYUCIICHUE ILIOIIAECH
MMOBEPXHOCTEH.

[TocTpoeHne NpoCTEHIINX CeUeHUH KyOa, TPU3MBbI, TUPAMU/IBL.
[Ipumenenue pakToB U CBEACHUN U3 IIJIAHUMETPHH.
O3HakoMJIEHUE C BUJAMU CUMMETPUH B IPOCTPAHCTBE,
dhopMyIupOBaHUE OMPEICICHUI U CBOMCTB. XapaKTEPUCTHKA
CUMMETPHUU TEJ BPAILIEHUS] © MHOTOTPAHHUKOB.
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[IpruMmeHeHne CBOMCTB CUMMETPUH MPH PEILICHUH 33]1a4.
Hcnons30BaHre MPUOOPETECHHBIX 3HAHUH JUTSI HCCTICIOBAHUS U
MOJIETTUPOBAHUS HECIIOXKHBIX 3a/1a4.

I/I306pa)KeHI/I€ OCHOBHBIX MHOI'OI'PAHHUKOB U BBITIOJIHCHUC
PHUCYHKOB IO YCJIOBHUSIM 3a]a4

Tesna u mnoBepxHoOCTH
BpalleHUus

O3HakoMIIEHHE C BUIaMH T€J BpaleHus, ((OpMyIUpOBaHUE UX
ONpeeICHUI U CBOMCTB.

dopmMynupoBaHHE TEOPEM O CEUEHUH IIapa MIIOCKOCTHIO U
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTUKa 1 U300paskeHHe TN BPALICHUS, UX Pa3BEPTKH,
CeueHMs.

Pemienue 3a1a4 Ha MOCTPOCHUE CEUECHUH, BBIYUCIICHUE JIJTHH,
paccTosiHUH, yrioB, miomaaei. [IpoBenenne nokazaTesbHbIX
pacCyKICHUN TpU PEIICHUH 3a/1a4.

[TpuMeHeHHEe CBOMCTB CHMMETPHUH NIPH PEILICHUHU 3ajay Ha Tella
BpaIEHHsI, KOMOWHAIIUIO TEIL.

N300pa’keHre OCHOBHBIX KPYIJIBIX T€Jl U BHINOJIHEHUE PUCYHKA
110 YCJIOBHUIO 33]]a4u

HN3mepenus B
reoMeTpuu

O3HakoMJIEHHE C MOHATUAMU IUIOLIAAN U 00beMa, aKCHOMaMU U
CBOMCTBAaMH.

Pemenue 3a1a4 Ha BBIYHMCIICHHUE TUIOMIAICH TUIOCKUX (UTYD C
MIPUMEHEHUEM COOTBETCTBYIOIMUX GopMyi i (paKTOB U3
IUIAaHUMETpHH. V3ydeHne TeopeM 0 BEIYHCICHUN 00BEMOB
POCTPAHCTBEHHBIX TEJI, PEHICHHUE 3a/1a4 HA IPUMEHEHUE
dbopmyi BeruucieHus: oobemoB. M3yuenue popmyn ams
BBIYUCIICHUSI TIJIOMIAIEH TOBEPXHOCTEH MHOTOTPAaHHUKOB U T
BpAILCHUS.

O3HaKOMJIEHHE C METOJIOM BBIUMCIICHUS TIJIOMIA U TIOBEPXHOCTH
cdepsl. Pemenue 3a1au Ha BBIYHUCIICHUE TIOIA/IeH TOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEI

Koopannars! u
BEKTOPbI

O3HakoMJIeHHE ¢ TOHATHEM BekTopa. M3yueHue nekapToBoi
CHUCTEMBI KOOPJAUHAT B IIPOCTPAHCTBE, TOCTPOEHHUE 110 3aJaHHBIM
KOOPJHMHATAM TOYEK M IJIOCKOCTEW, HaX0KIEHHE KOOPIUHAT
TOYEK.

Coaepixanue o0yueHust

XapakTepucTuKa OCHOBHBIX BUIOB JIEATEIILHOCTH CTYJEHTOB (Ha
YpOBHE y4EOHBIX IEHCTBU)

HaxoxneHnue ypaBHEeHU OKPYKHOCTH, c(hephl, INIOCKOCTH.
Boruncienue paccTossHUN MEK1y TOYKAMH.

N3yueHune CBONCTB BEKTOPHBIX BEJIMYNH, ITPaBUJI Pa3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, ITPABUII HAXOXKICHUS
KOOPJMHAT BEKTOPA B MPOCTPAHCTBE, TPABUJI JEHCTBUH C
BEKTOpPaMH, 3aIaHHBIMA KOOPJAUHATAMM.

[IpuMeHeHne Teopuy NpU PELICHUH 3a1a4 Ha JEHCTBUSA C
BEKTOpaMH. M3yueHue CKaIIpHOTO IIPOU3BEEHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHUS NMPSAMON U IIocKocTu. [[pumenenune
TEOPUH IIPU PEIICHUH 3a7a4 Ha JEHCTBUS C BEKTOPAMH,
KOOpPJMHATHBIN METOJ, IPUMEHEHHE BEKTOPOB Ul BBIYACIICHUS
BEJIMYMH YIJIOB U paccTOsIHUM. O3HaKOMIIEHHE C
JI0Ka3aTeNbCTBAMH TEOPEM CTEPEOMETPHUH O B3aUMHOM
PaCIIOJIOKEHUU IIPSIMBIX U IUIOCKOCTEH € UCIIOIb30BAHUEM
BEKTOPOB
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7.Y‘{EBHO—METOI[I/I‘{ECI§OE 51 MATEPI/IAJH)HO—T]%XHI/I‘IECKOE
OBECIIEYEHUME PABOYEUN ITPOI'PAMMBI YUEBHOU I CIHUITIJIMHBI
«MATEMATUKA»

B TI'BIIOY «BeTnyXCKHU JI€COAarpOTEXHUYECKUU TEXHUKYM»
peanus3yroieM  oOpa3oBaTeIbHYIO IIPOrpaMMy  CpEIHEro  oOIIero
o6pazoBanuss B T1penenax ocBoeHusi OIl CIIO nHa ©0a3ze OCHOBHOTO
obmiero oOpa3oBaHUsI, UMEETCSI yUYCOHBIM KaOWHET, B KOTOPOM HUMEETCS
BO3MOXXHOCTh OOECIICYUTh CBOOOJHBIN socTyn B HMHTEepHET BO Bpems
y4eOHOTO 3aHATHS U MEPHO]] BHEYUSCOHON JICATEIIbHOCTU OOYYarOIIUXCsl.

ITomemenue kabuHeTa yJOBIETBOpsieT TpeboBaHusim CaHUTapHO-

AMHUIEMUOJIOTUYSCKUX TIpaBuiI 1 HOpMaTuBOB (CanlluH 2.4.2 Ne 178-02)
1 OCHAIIICHO!
CTOJIbl YYEHUYECKHE, CTYJIbsl YICHHUECKHUE, CTOJ MperoaaBaTes, CTyJl MATKUH, JO0CKa
yYeHUYECKasi, MyJbTUMEANA MPOEKTOP, HOYTOYK; KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX,
JIOCKa  MarHuTHasi,  TEJNEBU30p, MHUKPOKAJIBKYJISATOpPHI;  HAO0Op  MpO3payHBIX
reOMETPUUYECKUX TEJl C CEYEHHEM; Ha0Op IO CTEPEOMETPHUH.

8 IIEPEYEHb PEKOMEHIYEMbIX YUEBHBIX U3JIAHUI, UHTEPHET-
PECYPCOB
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