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1.INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o001eoOpa3oBaTebHOM  y4eOHON nucuuIimHa «MaTtemaTuka:
anrreOpa M Hauyajla MaTeMaTUYECKOrOo aHajau3a; TeoMeTpus» (namee —
«MatemaTtukay) IpeIHa3HaueHa JJIs U3y4eHUsI MaTeMaTUKHU B MPO(dEeCCHOHAIBHBIX
oOpazoBatenbHbix opranmzanusx CIIO, peanusyronmx 00pa30BaTEIbHYIO
porpaMMmy cpeaHero oOmiero oOpa3oBaHUs B TpeAeiaX OCBOCHHUS OCHOBHOM
npodeccuonansHoil ob6pazoBarenbHol nporpammsl CITO (OIIOIT CIIO) nHa 6a3ze
OCHOBHOT'O 00111er0 00pa30BaHUs NPHU MOArOTOBKE KBATU(DUIIMPOBAHHBIX padOUuUX,
CITYKallluX ¥ CIEIUAIUCTOB CPEIHETO 3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeboBaHuii ®I'OC cpennero ooOiero
o0pa3oBaHUs, MPEIBABISIEMBIX K CTPYKType, COJEpPKaHUI0O U pe3yJbTraram
OCBOCHUSI y4eOHOW  aucuuIiuiuHbel  «Marematvka», B  COOTBETCTBUU  C
PexomenanusiMu 1Mo opraHu3aiuy MOJTYyYeHUs] CpeTHero o01iero oopa3oBaHus B
nmpejesax OCBOCHUsI 00pa3oBaTEIbHBIX MPOTPAMM CpeaHero mpodeccuoHaIbHOTO
oOpazoBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUs C Y4eTOM TpeOOBaHMIA
dbenepanbHBIX TOCYAAPCTBEHHBIX O0PA30BATENIbHBIX CTAHAAPTOB U IOJYy4aeMOM
npodeccud WM CHENHATbHOCTH CpeaHero npodeccnoHaabHOTO 00pa3oBaHUS
(muceMo JlemapramMeHTa TOCYIapCTBEHHOW TMOJUTUKHM B cdepe MOATOTOBKH
pabounx kaapos u 1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Copnepxanue mporpamMmbl  «MaTemaTHKa» HampaBlIeHO Ha JOCTH)KEHUE
CJIeTYIOIINX

neJsei:

* oOecrieueHue CcPOPMUPOBAHHOCTH TPEJCTABIEHUHA O  COLMUAJIBHBIX,
KyJbTYPHBIX

UCTOpUYECKUX (haKTOpax CTAHOBJICHUS MAaTEMATUKH,

* oOecnieueHne CcHOPMUPOBAHHOCTU JIOTHYECKOTO, AJITOPUTMUYECKOTO U
MaTEMATUYECKOTO MBIIIICHUS;

* oOecrieyeHue CHOPMUPOBAHHOCTH YMEHUN MPUMEHATH MOJYyYCHHBIC 3HAHUS
IIpU pEIICHUH Pa3INYHBIX 33]1ay;

* obecrieueHre CHOPMUPOBAHHOCTH IPEACTABICHHA O MaTeMaTHKE KaK YacTH
OOIIEeYeIOBEYECKON KYNbTYPhl, YHHUBEPCATHHOM S3BIKE HAYKH, MO3BOJISIOIIEM
OTMHCHIBATh U M3y4YaTh PEATbHBIC TIPOIECCHI U SIBJICHHUS.

B mporpammy BKIIOYEHO coOJep)kaHWEe, HAmpaBlieHHOE Ha (OPMHUpPOBAHUE Y
CTYJICHTOB

KOMITETCHIINH, HEOOXOaMMBIX i kadecTBeHHOro ocBoeHus OIIOIT CIIO na
0a3ze ocHOBHOro oOmero oOpa3oBaHUS C TIOJYyYEHHEM CpPEIHETO OOIIero
oOpa3oBaHWs; TMPOTpaMMbl  TMOATOTOBKH  KBATH(PHUIIMPOBAHHBIX  padOUmUX,
CIY’)KalllMX; MpOorpaMMbl MOATOTOBKM creruanuctoB cpeanero 3BeHa (IITIKPC,

[IICC3).
[IporpamMmma yueOHOW IUCHUIIMHBI «MartemaTuka» SBISETCS OCHOBOM JIJiA
pa3paboTku  pabouux  Iporpamm, B KOTOpBIX  MOpodeccuoHaIbHbIE

oOpa3oBaTeIbHBIE OPTraHU3AINK, pEATU3YIoNMe O00pPa30BaATEIBHYIO MPOTPAMMY
cpennero obmero oo6paszoBanus B mpeaenax ocBoeHus OIIOIT CIIO na 6aze
OCHOBHOTO 00I1Iero 00pa30oBaHMsl, YTOUHSAIOT COAEpKaHHE Y4eOHOro mMarepuana,
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MOCIIEIOBATEIBHOCTh €r0 M3yUYeHUs, paclpeiielieHne yu4eOHBIX 9acoB, TEMATHKY
pedepaToB, BHIBI CAMOCTOSTEIBHBIX pPa0OT, YUYHTHIBASs CHCHU(PUKY IMPOrpamMm
MOATOTOBKM  KBaM(DHUIIMPOBAHHBIX pabOUYWX, CIOyKaluX © CIENUaTUCTOB
CpeIHETOo 3B€Ha, 0CBaUBAaEMOM MPOQECCHH WK CTIEHUATBHOCTH.

[Iporpamma  MOXET  HMCHOJB30BATBhCS  JIPYTUMU  TPOdheCCHOHATHHBIMH
o0pa3oBaTeNbHBIMA  OpPTaHHU3AIUSIMHU,  pPEATH3YIOIIMMH  00pa30BaTEIbHYIO
nporpamMmy cpemHero oomero oOpa3oBaHHUS B Tpefesiax OCBOCHHS OCHOBHOMN
OIIOII CTIO na 6a3e ocaoBHoro o6uiero oopazosanus (ITIIKPC, TIIICC3).

1.1. O0mas xapakTepucTHKAa Y4eOHOH TUCUMILIMHBI

Marematuka ABIIACTCS byH1aMEeHTaTbHON o01reo0pazoBaTeabHOM
JTUCHUIUIMHOW CO  CIIOKHUBIIMMCSI YCTOWYUBBIM COJEpKAaHUEM U OOIIMMU
TpeOOBaHUAMHU K TIOJITOTOBKE 00 YyYarOMIMXCS.

B npodeccruonanbHbIX 00pa30BaTENbHBIX OpraHU3alUAX, PEATU3YIOIINX
o0pa3oBaTelbHYI0 MPOrpaMMy cpeaHero obmiero oOpa3oBaHUS B Ipejenax
ocBoenus OIIOIT CIIO na 6a3e OCHOBHOrO OO0IIero oOpa3oBaHUs, H3Y4YEHHE
MaTEeMaTUKAd HMMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT  NPOQuUIIs
npodeccroHaILHOr0 00pa30BaHMUS.

[Ipu ocBoennn mnpodeccuit CIIO u cnenmansHocteir CIIO ectecTBeHHO-
HayyHOro mnpoduins mnpodeccroHambHOTO 00paszoBanus, creuuansHocter CIIO
ryMaHuTapHoro mnpoduis npodeccHoHaTbHOrO 00pa3oBaHMs  MaTeMaThKa
uzydaercs Ha 6a3zoBom ypoBHe DPI'OC cpennero oOuiero o6pa3oBaHMs; TPH
ocBoenuu npodeccuit CI1O u cnenuanpHocTet CI1IO TEXHUYECKOTO U COIMAbHO-
HKOHOMHYECKOT0 Mpoduiei mpodeccCHoHanbHOr0 00pa30BaHUs MaTeMaTHKa
u3ydaercsa Oojee yriayOsieHHO, Kak mnpodwibHas ydeOHas JAUCIUILIMHA,
YUUTHIBAIOIIAs CTIENU(PHUKY OCBaMBAaEMBIX TPOQPECCUI MIIH CIIEIUATEHOCTEH.

3TO0 BBIpAXKAETCA B COACPKAHUU 00yUYEHUS, KOJIMYECTBE YACOB, BBIACISIEMBIX Ha
U3y4YCHHE OTACIbHBIX TEM TPOrpaMMbl, TIyOMHE HX OCBOCHHS CTYICHTaMH,
o0beMe U XapakTepe MPAKTUUYECKUX 3aHATHH, BHAAX BHEAYAUTOPHOU
CaMOCTOSITENIbHOM PabOThI CTYIEHTOB.

OO0mwme 1enu M3y4eHUS MATEMATUKU TPAIUIMOHHO PEANM3yIOTCS B YETHIPEX
HAIPABJICHUSIX

1) obmiee mpeacTaBiacHUE 00 UACAX M METOAaX MAaTEMaTHKH;

2) UHTEIJIEKTYalIbHOE Pa3BUTHUE;

3) oBiajieHe HeOOXOAMMBIMUA KOHKPETHBIMU 3HAHUSIMU I YMCHUSMU,

4) BocnuTaTEIBLHOE BO3/ICHCTBUE.

[Mpodummmsamnus meneit MaTeMaTHYECKOTO 00pa30BaHUS OTPAXKAETCS HA BHIOOpE
MPUOPUTETOB B OpPraHU3alMUd Y4YeOHOW aesTenbHOCTH oOywarmuxcs. Jis
TEXHUYECKOT0, COIMAIbHO-9KOHOMUYECKOTro mpoduieii npodeccuoHanIbHOTOo
oOpa3oBaHHs BBIOOp TIIE€NIEd CMEMIAeTCs B TMPArMaTHYECKOM HAIPABICHUH,
MpeIyCMaTPUBAIONIEM YCHJICGHHE U PACHIUpPeHHe TMPUKIATHOTO XapakTepa
M3YYCHHUS MATEMATHUKH, MPEUMYIIESCTBCHHOW OPHUEHTAllMU Ha aJTOPUTMUYECKUN
CTWJIb TIO3HABATEIHHOW MACSATEIBHOCTH. JIJIS TYMaHUTAapHOTO M €CTECTBEHHO-
Hay4yHoro mnpoduneid npodeccuoHanbHOTO 00pa3oBaHUsl Oojiee XapaKTEPHBIM
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ABJIAETCS YCUJIEHUE OOLIEKYJIbTYPHOM COCTaBIAIOMIEH Y4eOHOM AMCIMUIUIMHBI C
OpUEHTaluel Ha BU3yaJbHO-00Pa3HbIi U JIOTHUECKHUI CTUIIN y4eOHOM paboThI.

WN3yuenne maremMaTukud Kak NpouiIbHON 0011e00pa3oBaTebHON yUeOHOU
JUCUUIUIMHBI, YYUTHIBAIOUIEH CelM(PUKY OCBAaMBAEMBbIX CTyAEHTaMH Ipodeccuii
CIIO nnu cnenmansHOocTH CIIO, obecrieunBacTes:

* BBIOOPOM PA3IMYHBIX MOJX0J0B K BBEICHUIO OCHOBHBIX TIOHSTHIA;

* (¢opMHupOBaHMEM  CHUCTeMbl Y4YE€OHBIX  3aJlaHHii, 0O0eCIeUnBaIOIIUX
3¢ (PEeKTUBHOE OCYIIECTBICHHE BHIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

* 00OramieHleM CIEeKTpa CTUIIEH y4eOHOM NesITebHOCTH 3a CUET COIVIACOBAHMS
C BEIYLIMMHU JESATEIbHOCTHBIMU XapaKTepHUCTUKaMU BblIOpaHHON mnpodeccun /
CHEUATbHOCTH.

[IpodunbHas coctaBisiomas oTpaxaeTcss B TpeOOBaHUSX K IOATOTOBKE
oOyyJaromuxcs

B YaCTHU:

e o0mieil cuctemMbl 3HAHUM: coJiepKaTelbHbIe TPUMEpPbl HUCIOJIb30BAHUS
MaTEMaTUYECKUX UJIeH U METO/IOB B MPO(PECCUOHAIBHON JESTENbHOCTH;

* yYMEHUH: pa3iuuve B ypOBHE TPeOOBaHUI K CIIOXHOCTU MPUMEHSIEMBbIX
aITOPUTMOB;

* NPAKTUYECKOTO HCIOJIb30BaHUSI MPUOOPETEHHBIX 3HAHUN W  yMEHUM:
UHAUBUAYATBHOTO Y4€OHOTO ONBITa B IMOCTPOEHUHM MAaTEeMaTHYECKUX MOJejei,
BBITIOJTHEHUHU UCCIIEI0BATEIBCKUX TPOEKTOB.

Takum oOpazom, peanuzanus coAep aHusi ydeOHOU AUCHUTUIMHBI OPUEHTUPYET
HAa TPUOPUTETHYIO POJb MPOHECCYAIbHBIX XapaKTEPUCTUK Y4EOHOW paboThI,
3aBUCSIIMX OT Npoduiis mpodecCuoHAIbHOTO 00pa30BaHUs, MOJYUYEHHsS OIbITa
UCIIOJIb30BaHMsI MAaTEMAaTUKH B COJEPKATENbHBIX U MPO(ECCHOHATBFHO 3HAYUMBIX
CUTyallUsX TI0 CpaBHEHUI0O C (OPMaATbHO-YPOBHEBBIMU  PE3YIbTATUBHBIMU
XapaKTePUCTUKAMU OO0yUCHHS.

Conepxanue y4dyeOHOM JHUCHUIUIMHBI pa3pabOTaHO B  COOTBETCTBUHM C
OCHOBHBIMU COJIEPKATEIbHBIMU JTUHUSMU 00YUCHUSI MaTEMaTHKE:

* anreOpandeckasi JTMHUS, BKIIOYAIONIAsl CUCTEMATU3AIMIO CBEJACHUN O Yuciax;
U3y4YeHHE HOBBIX M 000OIIEHHE paHee M3Y4YCHHBIX omnepauuil (BO3BEICHHE B
CTENEHb, W3BJICUEHUE KOpHS, JorapuMupoBaHHE, CHUHYC, KOCHHYC, TAaHI'€HC,
KOTaHIe€HC U 0OpaTHbIE K HUM); U3y4YE€HHE HOBBIX BHUJOB YUCIIOBBIX BBIPAXKECHUN U
(GopMyJ; COBEpIICHCTBOBAaHHWE MPAKTUYECKUX HABBIKOB U BBIYUCIUTEIBHOM
KyJbTYpbl, pacIIUpeHHEe U COBEPUICHCTBOBAHHWE alreOpanvyeckoro ammapara,
cOpMUPOBAHHOTO B OCHOBHOM WIKOJIE, M €ro MPUMEHEHHE K PELICHHIO
MaTeMaTU4YEeCKUX U MPUKIIATHBIX 3a/1a4;

* TEOpPETHUKO-(QYHKIMOHAJIbHAS JHUHHs, BKIIOUYAIOU[as CHCTEMaTU3alui0 U
pacumpeHue cBeleHuil 0 (PyHKIUAX, COBEPILICHCTBOBAHUE IPaPUUECKUX YMEHUH;
3HAKOMCTBO C OCHOBHBIMHM HJAESIMH M METOJAMHU MaTEMaTHYECKOrO0 aHaliu3a B
o0beMe, TO3BOJIAIOIIEM HCCIEAOBaTh 3JIEMEHTapHble (QYHKIMU M pElIaTh
IIpOCTENIINE TeOMETPUUECKHUE, (PU3NUECKUE U APYTHUE MPUKIAAHBIE 3a/1a4UH;

* JMHUS YpPaBHEHUH M HEPABEHCTB, OCHOBAHHAs Ha IIOCTPOCHUM U
MCCJIEIOBAHUA MAaTEMAaTUYECKUX MOJIEJIEH, NIepeCceKaromascs ¢ anredpandeckon u
TEOPETUKO-(DYHKIIMOHAJIBHOM  JIMHMSIMM W BKJIIOYAIOLAs  pa3BUTHE U



6

COBEPIIIEHCTBOBAHUE TEXHHUKH alNTeOpandecKux MpeoOpa3oBaHUN IS pelIeHUs
ypaBHEHUI, HEPAaBEHCTB M CHUCTEM; (OPMHUPOBAHHWE CIOCOOHOCTH CTPOWTH H
MCCJIEIOBATh MPOCTECHUININE MAaTEMATUYSCKUE MOJCIH TMPHU PEIICHUU TMPUKIIATHBIX
3a/ay, 3a71a4 U3 CMEKHBIX U CIICIIHATTLHBIX TUCITUTIINH;

* TeoOMETpUYECKas JIMHUSA, BKIIOYAMOIIAs HArJIsAIHbIC TMPEACTABICHHUS O
MPOCTPAHCTBEHHBIX (PUTYpax U M3yUYEeHHUE UX CBOMCTB, ((OPMUPOBAHKE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaXEHHS, pPAa3BUTHE CIOCOOOB TIE€OMETPHYECKHX
U3MEPCHUN, KOOPAWHATHOTO W  BEKTOPHOTO  METOJOB ISl pEIICHUS
MaTeMaTHYCCKUX M MPUKIIATHBIX 3a/1a4;

* CTOXaCTWYECKas JMHHS, OCHOBAHHAS HA Pa3BUTHUM KOMOWHATOPHBIX YMEHUH,
IpeICTaBIICHUH 0 BEPOSITHOCTHO-CTAaTUCTUICCKUX 3aKOHOMEPHOCTSIX
OKPY’KaroIIero Mupa.

Paznensl (TeMbl), BKIIOUEHHBIC B COJICPKAHUE YUSOHOW TUCIIUTIIIUHBI, SIBIISIOTCS
oOmumMu s Bcex mnpoduiiei npodecCHOHAIBHOTO 00pa3oBaHUsi W TPU BCEX
o0beMax y4eOHOro BPEMEHH HE3aBHCHMMO OT TOTO, SBJSETCS JHM ydcOHas
muciuinHa «MaTtematrkay 6a30BOW WM MPOQPUITEHOM.

B mpuMepHBIX TEMaTHYECKMX IUIAaHaX NPOrpaMMbl Y4YEOHBIM MaTepHal
npeacraBieH B (GOpME  YEPEAYIOIIETOCs  pa3BEepPThIBAHMS  OCHOBHBIX
collepKaTelbHbIX  JIMHUKA  (anreOpandyeckod,  TEeOpeTHKO-()yHKIIMOHAJIBHOM,
YPAaBHCHHH W HEPABCHCTB, N€OMETPUYECKOM, CTOXACTHYECKOW), YTO ITO3BOJISCT
rMOKO HCIOJIb30BaTh MX PACIOJIOKEHHE W B3aUMOCBA3b, COCTaBIATH pPabOUMii
KaJeHJApHbIN IUIaH, MO-pa3HOMYy uepeAys yueOHble Tembl (TJaBbl yueOHUKA),
YUUTHIBasE MPOQMIIb MPOPECCHOHATIBHOTO 00pa30BaHusl, CIEIU(PUKY OCBAMBAEMOI
npodeccun CIIO wmmm cnemmansHOCTH CIIO, rnyOuHY H3ydeHUs MaTepuaa,
YpPOBEHb MOATOTOBKU CTYIEHTOB IO MPEIMETY.

[Ipennaraempie B MPUMEPHBIX TEMATHYECKUX TUTAHAX Pa3HbIE 00BEMBI Y4EOHOTO
BPEMEHU Ha M3YYCHHUE OJIHOM U TOM e TEMbl PEKOMEHIYETCS MCIIOJIB30BATh IS
BBITIOJTHEHUS PA3IMYHBIX y4eOHBIX 3aaHuil. Tem cambiM pa3nuyusi B TpEOOBAHMIX
K pe3yjibTaTaM OOYy4YEeHUs MPOSBATCS B YPOBHE HABHIKOB IO PEHICHUIO 3aJad |
OMBITE CaMOCTOSITeILHOM paboThl. M3ydeHue oO01eo0pa3oBaTeIbHON YyueOHOM
auciuIuiMHbl  «MareMaTukay 3aBeplIacTcsi TOJIBEICHHEM UTOroB B (opme
HK3aMeHa B paMKaX MPOMEKYTOYHOMN aTTECTAI[MU CTY/IEHTOB B IIPOIIECCE OCBOCHUS
ocaoBHo# OIIOII CIIO ¢ nmonydenuem cpemnero obmero oopazosanus (ITITKPC,
[IICC3).

B pazgene mporpammbl «CoaepkaHue ydeOHOW JUCIUIUTHHBDY KYpPCHBOM
BBIJICICH MaTepHhasl, KOTOPHIM MpU W3YYCHUH MaTeMaTHKH Kak 0a30BOM, TaKk U
nporIIbHON y4eOHOM NUCIMIUTNHEI, KOHTPOJIO HE TIOJJIC)KHT.

1.2. MecTo y4eOHOM TMCHUNIMHBI B Y4eOHOM IJIaHE

VYuebnas nuciuminHa «MartemaTuka: aiareOpa W Hayajga MaTeMaTHYECKOIo
aHaJu3a; TEOMETPHUs SIBISETCS YU4€OHBIM MPEIMETOM 0053aTEIbHON MpeaMETHOM
obnactu «Martematuka u unpopmatuka» OI'OC cpeanero obuero oopa3oBaHusl.

B npodeccuoHanbHbIX 00pa3oBaTENbHBIX OpPraHU3ALMAX, PEATU3YIOIINX
00pa3oBaTeIbHYI0 MpPOrpamMMy cpefaHero oOiiero o0pa3oBaHUsS B Ipeaenax
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ocoenus OIIOII CIIO nHa 6a3ze oCHOBHOro oOuiero oOpa3oBaHusi, y4eOHas
nucuuiuiiaa «MaTtemaTukay u3ydaeTcsi B 00111e00pa30BaTeIbHOM ITUKIIE Y4eOHOTO
mwiana OIIOIT CIIO na 6a3e ocHOBHOro oOmiero o0Opa3oBaHUsl C MOIYYEHUEM
cpeanero ob6miero oopazosanus (IITIKPC, ITICC3).

B yueOnbix mnanax IIIIKPC, IIICC3 yuebnas nucummiimHa «MateMaTuka
BXOJIUT B COCTaB o0OmHUX o0O0ueo0pa3oBaTeAbHbIX YYE€OHBIX JUCHUIUIMH,
dbopMupyeMbIX U3 003aTETbHBIX

npeameTHbix obnacteit ®I'OC cpennero obmero odpazoBanus, s nmpodeccuii
CIIO WU CIIEHHAIBHOCTEN CIIO COOTBETCTBYIOILETO npoduiis
po¢eCCHOHATBHOTO 00pa30BaHMs.

1.3. Pe3yabTaThbl OCBOCHHUS Y4eOHOM JUCHHUILINHBI

OcBoeHue coaepkaHusi yueOHOM aucHUIUIMHBI «MaTeMaTtuka» oOecrneunBaeT
JOCTH)KEHUE CTYJACHTaMU CIEYIONTUX pPe3yibmamaos.

* IUYHOCMHBIX.

— c(OpPMHUPOBAHHOCTh TPEACTABICHUM O MaTeMaTHKE KaK YHUBEPCAJIbHOM
SI3bIKE HAYKH, CPEJICTBE MOJISTUPOBAHUS SBJIICHUHN M MPOIECCOB, UISAX U METO/IaX
MaTEeMaTHKU;

—— MOHMMAaHWEe 3HAYUMOCTH MAaTeMAaTUKH ISl HAYYHO-TEXHUYECKOr0 Mmporpecca
c(hOpMHUPOBAHHOCTh OTHOIICHUS K MaTEMaTHKE KaK K 4YacTH OOIIeYeIOBEYECKOM
KyJbTYphl 4epe3 3HAKOMCTBO C HMCTOPHEH pa3BUTHS MaTeMaTHKH, 3BOJIOIHMEH
MaTEMaTUYECKUX UJICH;

—— Ppa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEeHMS,
ANTOPUTMUYECKOU KYJIBTYPbl, KPUTUHYHOCTH MBIIUIEHUS Ha YPOBHE, HEOOXOAMMOM
st Oyayen npogecCuoHaAIbHON IeATeNbHOCTH, JJI MPOAOIIKEHUs 00pa30BaHus
¥ caM0o0Opa30BaHus;

—— OBJIAJICHHE MAaTeMaTHUYECKUMHU 3HAHUSIMU U YMEHUSMH, HEOOXOAUMBIMH B
MOBCEJIHEBHOM  JKM3HHM, 11 OCBOCHHMS CMEXHBIX €CTECTBEHHO-HAaYyYHBIX
TUCIUIUIMH W JAUCIHUIUIMH NPOdeCcCHOHANBHOTO I[MKJIA, JJs  TOJXYYSHHS
oOpa3oBaHus B 0O0JIACTAX, HE TPEOYIOIIUX YIIyOJICHHOW MaTeMaTHYeCKON
MOATOTOBKU;

—— TOTOBHOCTH M CIOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCIIE
caM000pa30BaHUIO, HA TMPOTSHKEHWH BCEH KU3HU; CO3HATEIBHOE OTHOIICHHUE K
HEIMPEPHIBHOMY O00pa30BaHUIO KaK YCIOBUIO YCHENIHOW MPOQECCHOHATBHON |
0OIIeCTBEHHOM JIESITEIbHOCTH;

—— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHON TBOpUYECKOM U
OTBETCTBEHHOU €SI TEIbHOCTH;

—— TFOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYJIHUYECTBY CO CBEPCTHHMKAMH B
o0pa3oBaTeIbHOM,  OOIIECTBEHHO  MOJIC3HOM,  y4eOHO-HCCIIEIOBATEIIHCKOM,
MIPOEKTHOMN U IPYTUX BUJIAX JEATEIbHOCTH;

—— OTHOIIIEHUE K NMPOdeCCHOHATBHON ESITENbHOCTH KaK BO3MOXHOCTH Y4acTHUs
B PEIICHUM JMYHBIX, OOIIECTBEHHBIX, T'OCYJIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npo0Jiem;

* MemanpeomMemHuix:
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—— YMEHHE CaMOCTOSTEIbHO OMNPEAEHATh UEIU ACATEIBHOCTH W COCTaBIISTH
IJIaHbl JEATENBHOCTH;, CAaMOCTOSITEIbBHO OCYIIECTBISATb, KOHTPOJIUPOBATH H
KOPPEKTUPOBATh JAEATEIIBHOCTD; HCMOJb30BaTh BCE BO3MOXKHBIE PECYpPCHI s
NOCTVMKEHUSI TIOCTABJIEHHBIX LENed M pealn3aluu IUIAaHOB JEATEIbHOCTH;
BBIOMPATh YCIEIIHBIE CTPATETUH B PA3IUYHBIX CUTYAIIUSIX;

—— YMEHHE TMPOAYKTUBHO OOIIAThCSA U B3aMMOJICMCTBOBAaTH B MPOIECCE
COBMECTHOM  JEATEIIbHOCTH, YYUTHIBATh IMO3UIMU  JPYTUX  YYACTHUKOB
NEeSATENbHOCTH, 3P(HEKTUBHO pa3peniaTh KOHMIUKTHI;

—— BJAJ€CHWE HaBBbIKAMU I[I03HABATEIBHOM, Yy4eOHO-UCCIEIOBATEIBCKON W
IIPOCKTHON JIESTEIbHOCTH, HAaBBIKAMHU pa3pelieHus MpodiieM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TTOMCKY METOJ/IOB PEIICHUS TPAKTUYECKUX 3a/1ay,
MPUMEHEHUIO PA3JIMYHBIX METOAOB MO3HAHMUS;

—— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITEIbHOW WH(OpPMaIMOHHO-
MO3HABATEIILHOM JAEATEIIBHOCTH, BKIIIOYAsl YMEHUE OPUECHTUPOBATHCA B PA3IMUYHBIX
UCTOYHMKAaX WHPOpPMAIMK, KPUTHYECKH OIEHHWBATh W HHTEPIPETUPOBATH
uH()OpPMAIIHIO, TTOJIYJaeMYI0 U3 Pa3IMYHbIX UCTOUHUKOB;

—— BJAJCHHUE S3BIKOBBIMU CpPEICTBAMHU: YMEHHE SICHO, JIOTUYHO M TOYHO
U3JIaraTh CBOIO TOYKY 3pEHUS, UCIIOIB30BATh aJICKBATHBIC SI3bIKOBBIE CPE/ICTBA;

—— BJAJICHWE HaBBIKAMU TIO3HABATEIbHONW pedJIeKCHH KaK OCO3HAHUS
COBEpIIAEMBIX JEWCTBUA M MBICIUTEIBHBIX MPOIIECCOB, HUX pE3yJbTaTOB U
OCHOBAHUM, TPAaHULICBOETO 3HAHUSA U HE3HAHMs, HOBBIX NO3HABATEIbHBIX 3a/1a4 U
CPEACTB JJISl UX TOCTUKEHUS,

—— LEJIEYCTPEMIICHHOCTh B TOMCKAX U MPUHATUU PEUICHUHN, COOOPa3UTEIHLHOCTD
U UHTYMIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHUM;, CIOCOOHOCTH
BOCIIPUHUMATh KPACOTy U TAPMOHHUIO MUPA;

* HPEOMEMHbBIX

— c(OpMUPOBAHHOCTH MPECTABICHUN O MaTeMaTHKE KaK YacTH MHUPOBOU
KyJIbTYpbl M MECTE€ MATEMAaTUKH B COBPEMEHHOW IMBWJIM3AIUU, CIIOCO0ax
OMUCAHUSA SIBJIEHUN PEaIbHOIO MHpPa HA MATEMATUUYECKOM SI3BIKE;

— c(pOPMUPOBAHHOCTh TMPEACTABICHUN O MATEMAaTHYECKUX TMOHATUSAX Kak
BAKHEUIINX MATEMATUYECKUX MOJENAX, ITO3BOJISIIOIMIMX OMNMCHIBATH U H3y4aTh
pa3Hble MPOLECCHl W SBICHUS; IOHUMAaHUE BO3MOXHOCTH AaKCUOMAaTHYECKOIO
[IOCTPOEHUSI MATEMATUYECKUX TEOPHIL;

—— BJIQJICHUE METOJAaMM J0KA3aTeJIbCTB M AJITOPUTMOB PELICHUS, YMEHHE HX
[IPUMEHSATH, TPOBOAUTD JIOKA3ATEIbHBIE PACCYKICHUS B XOJ€ PELICHUS 3a1aY;

—— BIJIQJICHUWE CTAaHJAPTHBIMH NPUEMAMU PELICHHS PAUUOHAIBHBIX U
MPPALUOHAIBHBIX, MIOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKNX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; MCITOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX TPOTPAMM, B
TOM YHCJIE JJISl TIOWCKA MYTH PEIIEHWS W WUIIOCTPAUWU PEIICHUS YPaBHCHUU U
HEPABEHCTB,;

—  c(OpMHUPOBAHHOCTH  MPEACTAaBICHU 00  OCHOBHBIX  MOHATHSIX
MAaTEMaTHYECKOr0 aHaIu3a U UX CBOMCTBAX, BIIAJICHUE YMEHUEM XAPAKTEPHU30BATh
noBejieHue (YHKIUM, HMCIOJb30BAHUE MOJYUYEHHBIX 3HAHUW JJIsI ONMUCAHUS U
aHaJIN3a PEAJIbHBIX 3aBUCUMOCTEN;
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—— BIJAJCHUE OCHOBHBIMU IIOHATUSAMU O INIOCKMX M IIPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, UX OCHOBHBIX CBOMCTBAX; C(HOPMHUPOBAHHOCTh YMEHHUS
pacno3HaBaTh I'€OMETpUYECKUE (DUTYyphl HA YEpTEkKax, MOJECISAX U B PEAlbHOM
MUpE; NPUMEHEHHE M3YUYEHHBIX CBOMCTB reoMeTpuuecKkux (uryp m Gopmyn s
peLIeHUs T€OMETPUUECKHUX 3a71a4 U 3a1a4 C IIPAKTUYECKUM COACPKaHUEM;

— c(OpPMUPOBAHHOCTH MPEACTABICHUNA O Mpoleccax U SIBICHUSIX, UMEIOIINX
BEPOATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEalbHOM MHpE,
OCHOBHBIX IIOHATHUAX JJIEMEHTAPHOU TEOPUM BEPOSATHOCTEH; YMEHUN HAaXOAUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITMM B MPOCTEUIINX MPaKTUUYECKUX
CUTYaLMsIX U OCHOBHBIE XapaKTEPUCTUKU CIIy4alHbIX BEJIUYHH;

—— BJIQJICHUE HABBIKAMU MCIIOJIB30BAHUA T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM
IIPY PELICHUH 3a/1a4.

2. COAEP’)KAHUE YUYEBHOM JUCIHUITJIMHBI
2.1. TemaTu4ecknii IJIaH U CoiepP:KaHUe YUeOHOU TMCIUNJINHBI

KoauuyecTBO 4acos
Ha pa3jaen
HaumeHnoBaHue Ayau- | Camocto
TOPHas | ATEJbHA Tembl pa3nena
pa3aeJa
padora, s
yac padora,
yac
BBenenue 2
Paznen 6 3 Tema 1.1 [eiicTBuTENBbHBIC YHCIIA.
1. YACJIOBBIE " HucioBbIE BBIPAXKEHUS
PAIITMOHJIBHBIE 6 3 Tema 1.2 PammonanbHbIE
BbIPAXXEHU A BBIPAYKCHUS
Pazgen 2. ®YHKIIUU | 6 3 Tema 2.1 ®yHk1us, €€ CBOMCTBA U
rpaduk
6 3 Tewma 2.2 TlpeobpazoBanus
rpaduKoB HYHKIIHIA
6 3 Tema 2.3 KopeHb HaTypaJIbHOM
CTETICHH
8 3 Tewma 2.4 Crenennas QyHKims
8 3 Tewma 2.5 TlokazarenbHas QyHKIHS
8 3 Tewma 2.6 Jlorapudmudaeckas
byHKIHSA
Paznen 3. [IPAAIMBIE | 8 3 Tema 3.1 IlapanneabHOCTh
N TUDIOCKOCTH B MPSIMBIX U IUNIOCKOCTEN
ITPOCTPAHCTBE 8 3 Tema 3.2 IleprneHAUKYISIPHOCTH
MPSIMBIX U TUNIOCKOCTEN
Paznen 4. BEKTOPHI |8 3 Tema 4.1 JlexapToBa cucrema
N KOOPIMHATBI KOOPAVHAT B MPOCTPAHCTBE
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8 3 Tema 4.2 Bekrtopsl B
IPOCTPAHCTBE
PaznenS. TPUTTOHO |8 3 Tema 5.1 Tpuronomerpuueckas
METPUA byHKIMSA
8 3 Tema 5.2 TlpeoGpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUHT
8 3 Tema 5.3 Tpuronomerpuueckue
ypaBHEHUS
Paznen 6. HAUAJIA |8 3 Tema 6.1 Teopus npenenos
MATEMATHUYECKO | 8 3 Tema 6.2 TlpousBoaHas
'O AHAJIM3A 8 3 Tema 6.3 OmnpeneseHHbIN
UHTETpal
Paznen 8 3 Tema 7.1 MHororpaHHuKu
/. MHOI'OI'PAHHU  ['g 3 Tema 7.2 Tena Bpamenus
KU 1 KPYTJIbIE 8 3 Tema 7.3 O0bembl Tel
TEJIA
Paznen 8. 8 3 Tema 8.1 Cratuctuka
KOMBHUHATOPUK |8 3 Tema 8.2 KomOunaropuka
A, CTATUCTUKA Y |8 3 Tema 8.3 Teopus BeposiTHOCTEH
TEOPUA
BEPOSITHOCTEN
Paznen 9. 8 3 Tema 9.1 Pemenue ypaBHeHUH U
YPABHEHUA U HEPABEHCTB
HEPABEHCTBA 8 4 Tema 9.2 Pemenue cucrem
YpPaBHCHUN W HEPABEHCTB
%0301 8
MPOCKT 5
4acoB
UTOI'O 200 78

3. XAPAKTEPUCTHUKA OCHOBHbBIX BU/IOB
YUYEBHOM JIEATEJBbHOCTU CTYJAEHTOB

HaumenoBanue Buabl yueOHbIX 1eCTBUH
pasjaesa/TemMbl
BBenenne O3HakoMJIEHHE C POJIbIO MaTeéMaTUKH B Hayke,

TEXHHUKE, YKOHOMHKE, HH()OPMAITMOHHBIX TEXHOIOTHUIX
U TPAKTUYECKON aesTenbHOCTH. (O3HaAKOMIJICHHE C
HeSIMH W 3aJla4aMHi  M3YYCHUS MaTeMaTUKHA TIpU
ocBoenuu npodeccuit CIIO u cnenmansuocreit CI10

AJI'EBPA

Pa3BuTHe NoHsITUS O

BeimosHenne apupMeTHYECKUX JCHCTBUN  HaJ
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quciie

YHCJIaMH, COYETasi YCTHbIE U MHUCbMEHHbBIE TPUEMBI.
Haxoxnenue npuOaumKeHHbIX 3HaYEHUN BEJIUYHMH U
NOTPEIIHOCTE  BbIYMCICHUM  (aOCONMIOTHOM
OTHOCUTEJIBHOM); CPABHEHHUE YUCIIOBBIX BBIPAXKEHUMH.
Haxoxnenue ommOOK B NpeoOpa3oBaHUSIX U
BBIUUCIEHUAX (OTHOCUTCA KO BCEM  IYHKTaM
IPOrPAMMBI)

KopHn, crenenu,
Jorapu(pmsl

O3HaKOMJIEHHE C TIOHATHEM KOpPHS N-U CTENEHH,
CBOWMCTBAMHU pPAAUKAJIOB M MpaBWIAMU CpPaBHEHHUS
KOpHEM.

DopMyIMpOBaHUE ONPEACICHUS KOPHS U CBOWCTB
KOpHEW. BelunciieHMe W CpaBHEHME  KOpHEW,
BBITIOJTHCHUE MPUKUIKU 3HAYEHUS] KOPHS.

[IpeoOpa3zoBanre  4YHUCIOBBIX M OYKBEHHBIX
BBIPAKCHUH, COJEPHKALIUX PATUKAIIBI.

Beinosnnenue pacyeToB 1o dbopmynam,
coJiepKallluM pPaJUKabl, OCYIIECTBISASI HEOOXOANUMbBIE
M0JICTAHOBKH U MPE0Opa30BaAHMUS.

Onpenenenue paBHOCWIBHOCTH — BBIPAKEHUH €
panukaiamu. Pemenrne nuppaumoHaibHbIX YPAaBHEHUI.

O3HakoMJIeHHE C  TIOHSTUEM  CTENEHU  C
JNEHUCTBUTEIIBHBIM MOKA3aTENIEM.

HaxoxneHue 3HAYEHHWI CTENEHW, UCIONb3YS IpHU
HEO0OXOJIMMOCTH UHCTPYMEHTAJIbHbIE CPEJICTRA.

3anuchIBaHUE KOPHS N-il CTETIEHU B BUJI€ CTEIICHH C
JTpOOHBIM IMOKa3aTesieM U Ha000POT.

DopMyJIMPOBAHUE CBOWCTB CTENCHEW. Bhruncienue
CTEIeHeu c palroOHaIbHBIM MOKa3aTeseM,
BBINIOJIHEHUE NTPUKUAKY 3HAUEHUSI CTETIEHU, CPAaBHEHHE
CTEIICHEN.

[IpecoOpazoBanre  YHCIOBBIX W OYKBEHHBIX
BBIDQXKCHUM, COJAEpXKAIIUX  CTEIEHH, [PUMEHSS
CBOMCTBa. PemieHne noka3arebHbIX YPaBHEHUM.

O3HakoMJIEeHHE C IPUMEHEHUEM KOPHEH U CTETEeHEN
IIPU  BBIYMCJIICHUM CPEIHUX, [JEJIICHUM OTpe3Ka B
«30JI0TOM CeueHUM». Pelienne npuKiIaaHbIX 3a/1a4 Ha
CJIO’KHBIE TTPOLIEHTHI

IIpeoOpa3oBanue
ajiredpan4ecKux
BbIPa:KEeHU M

Brimosninenue nmpeoOpa3oBaHu BBIPAKCHUH,
npuMeHeHrne (GOpMyI, CBSI3aHHBIX CO CBOWCTBAMH
cTemneHel u orapudmos.

Onpenenenue o00JaCTU  JIOMYCTUMBIX 3HAYCHUH
Jorapu(pMU4ecKoro BBIPAXKEHUS. Petienne
Jorapu(pMuUYecKuX ypaBHEHUM

OCHOBbBI TPUT'OHOMETPUHN
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OCHOBHbBIC MOHATHSA

N3yuyeHne paauaHHOTO METOJA W3MEPEHHUS YIJIOB
BpalllCHWsI M UX CBSI3M C TIPagyCHOU MEPOM.
N3o0paxeHnue yrioB BpallleHUs Ha OKPYXHOCTH,
COOTHECEHUE BEIIMYMHBI yIjia C €ro PacioJIOKEHUEM.
dopMyIUpOBaHUE OIIpEICIIEHUMN
TPUTOHOMETPUUYECKUX (YHKIUI Il YTJI0B MOBOPOTA
U OCTPBIX YIVIOB MPSMOYTOJIBHOTO TPEYTOJbHUKA M
00BSICHEHHE UX B3aUMOCBSI3U

OcHOBHbBIE
TPUTOHOMETPUYECKHUE
TOXKIECTBA

[IpuMeHEHNnE OCHOBHBIX TPUTOHOMETPUYECKHUX
TOKJIECTB JJIsI BBIYMCIICHUS 3HAUEHU I
TPUTOHOMETPUYECKHUX (DYHKIMM 110 OJTHON U3 HUX

IIpeoOpa3zoBanus N3ydenrie oCHOBHBIX (DOPMYIT TPUTOHOMETPHUU:
NMPOCTEHIINX (bOopMyIIbI CIOKEHUs, YABOCHHUS, MPEeoOpa30OBaAHMUS
TPUTOHOMETPHYECKHUX CYMMBI TPUTOHOMETPUYECKUX (PYHKIIUHA B
BbIpa:KeHU M MIPOU3BEJICHUE U MTPOU3BEIICHUS B CYMMY U

MPUMEHEHHUE NIPU BBIYMCICHUU 3HAYEHUS
TPUTOHOMETPUUECKOTO BBIPAXKEHUS U YIIPOILICHUS €TO0.
O3HaKOMJIEHHE CO CBOMCTBAMMU CUMMETPUU TOUECK

Ha €IMHUYHON OKPY>KHOCTH ¥ TPUMEHEHHE UX JJIsSI
BbIBOJIa (pOpMYIT IpUBEIEHUS

IMpocTeitmue Pemenue no dopmynam U TPUTOHOMETPUYECKOMY

TPUTOHOMETPUYECKHUE KpYr'y IPOCTEHIINX TPUTOHOMETPUUECKUX YPABHECHUM.

YPAaBHeHNsI U HEPABEHCTBA

[TpumeneHnne oOUMX METOAO0B PEIICHUS YpaBHEHUN
(mpuBefeHUEe K JMHEWHOMY, KBagpaTHOMY, METOJ
pa3lIoKEHNUd Ha MHOXKHMTENIH, 3aMEHbl NEPEMEHHOM)
IIPU PELICHUU TPUTOHOMETPUUYECKUX YPAaBHEHUM.

YMeHne orMeuarh Ha KpPYyre pemeHus MpoCTeInX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, AaPKKOCHHYC,
APKTaHIeHC YHcJIa

O3HaKOMIIEHHE C TTOHSATHEM O0paTHBIX
TPUTOHOMETPUUECKUX (QYHKITHH.

N3ydeHue ornpeneneHuil apKkCuHyca, apKKOCUHYca,
apKTaHTeHca yucia, opMyInpOBaHUE UX,
U300paKeHrEe HA EIUHUYHON OKPY>KHOCTH,
NPUMEHEHHE NPH PEIICHUH YPAaBHEHUN

®YHKIUU, UX CBOUCTBA U TPA®UKHU

DyHKIUH.
IHonsiTHe 0
HeNpepPbIBHOCTH PyHKIUU

O3HakoMJieHHE C  TMOHSTHEM  TMEPEMEHHOMH,
npuMepaMu 3aBUCUMOCTEN MEXy NepPEeMEHHBIMU.

O3HakoMIIeHHE ¢ TIOHSATHEM TpaduKa, OrpeneneHne
NPUHAMIEKHOCTH  TOYKH  rpaduky  QyHKIHH.
Onpenenenue o dbopmyie MpOCTEUIIEN
3aBUCUMOCTH, BuJa ee rpaduka. Beipaxxkenwe 1o
dbopMye oaHOM TTepeMEHHON uepe3 IpyTue.

O3HakoMJIEHHE €  ONpPEAEIEHUEM
dbopmynupoBanre  ero.  Haxoxaenue

byHKIINH,
obJsiactu
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onpeJeneHus 1 001acTh 3HaYeHUH PYHKIIMU

CaoiicTBa pyHKUMH.

I'pajpuueckas
uHTepuperauusd. IIpumepsl
(GyHKUMOHAJIBHBIX
3aBHCHUMOCTEH B peajibHbIX
npoueccax u iBJIeHUAX

O3HakOMJIEHHE C€ MpUMEPAMH (PYHKUIMOHAIBHBIX
3aBUCUMOCTEH B PEAJBHBIX IPOLECCAX W3 CMEKHBIX
JTVCLHTUINH.

O3HakOMJIEHHE C JOKA3aTEIbHBIMU PACCYXKICHUAMHU
HEKOTOPBIX CBOMCTB JIMHEWHOM W KBaJIpPaTUYHOU
byHKIMI, T[pOBEIEHUE HCCIEIOBAHUS JIMHEWHOM,
KYCOYHO-JIMHEWHOH, JIpOOHO-TUHENHOM 51
KBaJIpaTUYHOU (DYHKIMM, MOCTPOEHUE UX TpadUKOB.
[loctpoenue u  ureHue rpa@ukoB  (QYHKIMIA.
UccnenoBanne  ¢ynkiuu.  CocTaBieHUE  BUIOB
GyHKUIMN 1O JaHHOMY YCIOBHUIO, pelIeHHE 3a/Jad Ha

AKCTPEMYM.
Brinosnnenne npeoOpazoBanuii rpapuka pyHKIMH
Oo0paTHbie pyHKIMH N3yuenne HOHSATHS oOpaTHoOM byHKIMY,

OIpesieNIeHUE BUJAa U MOCTPOEHME rpaduka oOpaTHOU
GyHKIMY, HAaXOXJEHUE ee OOJIaCTU OIpeAesieHUs u
obOnactu 3HaueHui. [IpumeHeHue CBOWCTB (QYHKIUN
IIPU HUCCIIEJOBAHUM YPABHEHUM M PELICHUM 3a/1a4 Ha
JKCTPEMYM.

O3HaKOMJIEHHUE C IOHATUEM CJI0KHON (QYHKIUU

Crenennsble,
NnoKa3areJbHbIE,
Jorapu(pMmuveckue u
TPUTOHOMETPUYECKHUE
bynkuun.

OopaTHbIe
TPUTOHOMETPUYECKHUe
bynkunmn

Brruncnenue 3HavueHHE (QYyHKIMH 10 3HAYCHHIO
apryMeHTa.

Omnpenenenue MoJIOKEHUs] TOYKK Ha Tpaduke 1o ee
KOOpJIMHATaM U Ha00OPOT.

Hcnons3oBanne cBOMCTB (DYHKIUN 11 CPaBHCHHS
3HAYCHUH CTEMeHEH H JIorapu(MOB.

[TocTpoenue rpadukoB CTEMEHHBIX u
norapumudeckux (HyHKITHH.

Pemenne mokazatenbHBIX U JIOTapUMHUUYECKHUX
YPaBHEHUN U HEPABEHCTB MO U3BECTHBIM aJITOPUTMAaM.

O3HakoMJIeHHE C  MOHATHEM  HENPEpPhIBHOMN
NEPUOIUIECKON (QYyHKIIUH, (OPMYIUPOBAHNE CBOWCTB
CHUHYCa U KOCHHYCA, TOCTPOCHHE UX I'PaPUKOB.

O3HakoMJiIeHHE C TIOHSTHEM TapMOHHYECKUX
KoieOaHMii U MpUMepaMu TaPMOHUYECKUX KOJIeOaHM
JUISL ONMUCaHWsI TPOLeCCOB B (U3UKE U JPYrux
00J1acTsIX 3HAHUS.

O3HakoMJieHHE c MTOHATUEM pa3pbIBHOMN
NepPUOaNIECKON (yHKIMH, GOPMYITHPOBAHUE CBOWMCTB
TAHI€HCA U KOTAaHT€HCa, MOCTPOEHUE UX rpauKoB.

[Ipumenenue cBOWCTB (PYHKUMI s CpaBHEHHS
3HAYEHUN TPUTOHOMETPUUECKUX (DYHKIUU, pEIICHHS
TPUTOHOMETPUUECKUX YPABHEHUM.
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[TocTpoenue rpadukoB oOpaTHBIX
TPUTOHOMETPUYECKUX (PYHKIMI W ONpeleseHue Io
rpadukaM UX CBOWCTB.

BrinosnHenne npeodpazoBanus rpaduKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IHociaenoBaTeIbHOCTH

O3HaKOMJIEHHE C HNOHATHEM YHUCIIOBOM
IIOCJICIOBATEILHOCTH,  cnocod0aMM  ee  3aJaHud,
BBIUUCJIICHUSIMH €€ YJICHOB.

O3HaKoMJICHHE C IIOHATUEM npeacia
IIOCJICA0BATCIIBHOCTH.
O3HakoMJICHHE C BBIYHCJIICHUECM CYMMBI

OECKOHEYHOr0  4YMCJIOBOTO  psiAa Ha  IpHUMEpe
BBIUMCIICHUS CYMMBbI ~ OCCKOHEUHO  yObIBaromen
reOMEeTPHUECKON MPOTrPECCHU.

Pemenne 3amad Ha mpuMeHeHHE (OPMYIIBI CYMMBI
OECKOHEUHO yObIBaroIIEH reOMETPUIECKOM
POTPECCUH

IIpounszBoaHas u ee
NpUMeEHeHHe

O3HAKOMIJICHHE C TTOHSATHEM ITPOU3BOTHOM.

N3yuenue u GopMyIMpoBaHHE €€ MEXaHUYCCKOTO U
r€OMETPUYECKOTO CMBICHIA, U3Y4YCHHE aJropuTMa
BBIUUCIICHUSI MPOU3BOJHON Ha MpPUMEpPE BHIYUCICHUS
MTHOBEHHOM CKOPOCTH U YIVIOBOrO Koddduimenra
KacaTeJIbHOM.

CocraBieHue ypaBHEHHs KacaTelbHOM B 0OIIeM
BUJIE.

VYcBoenne mnpaBui auddepeHIMpoBaHus, TaOIUIIbI
MIPOU3BOJIHBIX SJIEMEHTAPHBIX (PYHKINI, MPUMEHEHUE
s auddepennupoBanus  GYHKIIUMH, COCTaBICHUS
YpPaBHEHUS KacaTeJIbHOM.

N3ydenne TeopeM O CBSI3M CBOMCTB (DYHKIMH U
IPOU3BOIHOM, (OPMYITHPOBKA HX.

[IpoBenenue C TTOMOIIBIO MIPOU3BOTHOM
ucciaeoBaHus  (PyHKIMH, 3aJaHHOW  (QOpPMYIIOM.
VYcraHoBieHHE ~ CBSI3U  CBOWCTB ~ (QYHKIIMU |
IPOU3BOIHOM IO UX TpaduKam.

[IpumeHeHre NpOU3BOJHON U PEIICHUs 3aja4d Ha
HAX0XJACHNE HAaUOOJBIIIETO, HANMEHBIIIETO 3HAYCHUS U
Ha HAXO0KJICHHE DKCTpEeMyMa

I[IepBooOpa3Has u
HHTErpaJ

O3HakoMJieHHE C  TOHATUEM  HUHTErpajia |
nepBOOOpa3HOM.

N3ydenne mpaBuiia BBIYKCICHUS NEPBOOOPA3HON U
TEOPEMBI

Hprorona-Jleitonuna.

Pemiennie 3amau Ha CBA3b MEPBOOOpPA3HOM U €€
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IPOM3BOJIHOM, BBIUHMCIEHUE MEPBOOOpPA3HOM I
JAHHOUW (PyHKIUU.

Pemenne 3agad Ha mnpUMEHEHUE HHTErpana s
BBIUMCIIEHUS (PU3NYECKUX BEJIMYMH U TJIOMAEH

YPA

BHEHUWS N HEPABEHCTBA

YpaBHeHUs U CUCTEMBbI
YPaBHEHUM
HepaBeHcTBa U CHCTEMBbI
HEPABEHCTB C ABYMS
nepeMeHHbIMH

O3HakOMJIEHHE C NPOCTEUIIMMH CBEICHUSAMU O
KOpHSIX aireOpanyeckux YpaBHEHHUH, TMOHSITUSIMHU
MCCJIENOBAHNUS YPABHEHUM U CUCTEM YPABHEHUM.

N3ydyenne Teopuu paBHOCUIBHOCTH YPaBHEHUN U €€
npuMeHeHus.  [loBropeHne — 3amucu  peLICHMS
CTaHJApTHBIX ypaBHEHHUH, MPUEMOB NpeoOpa3zoBaHUs
YpaBHEHUW 11 CBEAEHUA K  CTaHJAPTHOMY
YPaBHEHUIO.

Pewenne palMOHAIbHBIX, HMppaluOHAIbHBIX,
MOKA3aTeJIbHBIX U TPUTOHOMETPUUECKUX YPABHEHUU U
CUCTEM.

Hcnonb3zoBanue cBOMCTB U rpauKOB GYyHKIUN AJIs
pemieHns  ypaBHeHM.  [loBTOpeHHME  OCHOBHBIX
IIPUEMOB PELIEHUS CUCTEM.

Pemienne ypaBHEHMM ¢ TNIPpUMEHEHHMEM  BCEX
NpPUEMOB (Pa3JIOKEHHUS]I HAa MHOXUTEIW, BBEICHUS
HOBBIX HEU3BECTHBIX, IOJCTAHOBKH, TIpaduueckoro
METO/a).

Pemienne cucrem ypaBHEHMH C IIPUMEHEHUEM
paznuYHBIX Ccrnoco0oB. (O3HaKOMJIEHWE C OOIIKUMHU
BOIIPOCAMM PEILICHUs HEPABEHCTB U HCIOJIb30BAHUE
CBOMCTB M TpadukoB (QYHKIMA NpU PEIICHUH
HEPABEHCTB.

PemieHne HepaBEeHCTB M CHUCTEM HEPABEHCTB C
MPUMEHEHUEM PA3ITMUHBIX CIIOCO0OB.

[IpumeHEeHHE  MaTEMATHYECKUX  METONOB  JUIS
pELICHUsI COAEPXKATEIBHBIX 33Jad W3 Pa3JIMYHbIX
oOnacTeil Hayku W TpakTUKU. HHTepmpeTHpoBaHUE
pE3YyJIbTATOB C YUYETOM PEAIbHBIX OTPAHUYECHUN

3JEMEHTBI KOMBUHATOPUKU, TEOPUU BEPOSITHOCTEM U

CTATUCTHUKHN

OcHOBHBIE TOHATHSA
KOMOMHATOPHUKU

W3ydenune npaBuiia KOMOMHATOPUKH U TPUMEHEHUE
IIPU PEIICHUN KOMOWHATOPHBIX 3a7a4.

Pemenne  KOMOWHATOPHBIX  3a7a4  METOJOM
nepebopa u 1Mo IPaBMITy YMHOKEHUS.

O3HakoOMJIEHHE C TOHATHUSIMU KOMOWHATOPUKH:
pa3MelIeHUsAMH, COYETaHUSIMHM, I[E€PECTaHOBKAMU U
dbopmynaMu [l UX BBIYUCIICHUS.

OObsicHeHne W npuMeHeHne  Gopmyn IS
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BBIYMCIICHUS  Pa3MELICHUN, [IEPECTAHOBOK 51
COYECTAaHUN IIPU PELICHUU 3a1a4.

Oznakomsienue ¢  OuHomMoM  HprooToHa U
TpeyroapHukoM Ilackans. Pemenne npakTU4ecKux
3a7a4  C HCHOJIB30BAHUEM [OHATUW MW IPaBUII
KOMOUHATOPUKH

DJIeMEHTbI TEOPUH
BEPOSTHOCTEH

N3yuenue KJIACCUYECKOT 0 OIIpEICIICHUS
BEPOSATHOCTH, CBOWCTB BEPOATHOCTH, TEOPEMBI O
CyMME€ BEpPOSATHOCTEM.

Paccmotpenue IIPUMEPOB BBIYUCIIEHUS
BeposATHOCTer. Pemenne

3a/1ay Ha BBIUYMCIIEHUE BEPOATHOCTEN COOBITUI

IIpeacraBienue JaHHBIX
(TabaMubl, AMATPAMMBI,

rpadpukmn)

O3HakoMJICHHE C MNpCaACTABJICHUCM YHUCJIOBBIX
JaHHBIX 151 150.¢ XapaKTCPpUCTUKAMMU. Pemenue
MMPAKTUYCCKUX 3adda4 Ha 06pa60T1<y YHUCJIOBBIX
JAaHHbIX, BBIYMCJIICHHUC UX XdPAKTCPUCTUK

I'EOMETPUSA

IIpsiMble U MJIOCKOCTH
B IPOCTPAaHCTBE

@opMyJIMpOBKA UM TNPUBEACHUE JIOKA3aTEJIbCTB
MPU3HAKOB B3aUMHOI'O PACIOJIOKEHUA MPSIMBIX U
1ockocTed. Pacnio3HaBaHue Ha yepTexax U MOJEIAX
pPa3JIMYHBIX  CJIy4aeB B3aWMHOTO  PAaCIOJIOKEHUS
OPSMBIX U IUIOCKOCTEHM, apryMEHTHUPOBAHUE CBOMX
CYXKICHUU.

@opMyIUpOBaHUE ONPEACICHUI, MNPU3HAKOB U
CBOMCTB  MAapajUIENbHBIX W  NEPHEHIAUKYISIPHBIX
IIOCKOCTEM, IBYTPAHHBIX U JIMHEWHBIX YIJIOB.

BrinonHeHre NOCTPOEHHS YIIIOB MEXIY MPSMBIMU,
OpsIMOM U IUIOCKOCTBIO, MEXAY IUIOCKOCTAMH IO
ONMCAHUIO, M pacliO3HABAaHUE UX HA MOJIEIISX.

[IpumMeHeHne TPU3HAKOB U CBOMCTB PACIIOJIOKECHUS
MPSMBIX U INIOCKOCTEN MPH PELICHUH 3a1a4.

N300pakeHne Ha pUCYHKAaX U KOHCTPYHUPOBAHHUE Ha
MOJENAX  NEPICHAUKYJIAPOB M  HAKJIOHHBIX K
IUIOCKOCTH, TIPSAMBIX, MapajuIeNIbHBIX IIOCKOCTEM,
YIJI0B MEXKIY TPSIMOM M TJIOCKOCThIO U 0OOOCHOBAaHHE
MIOCTPOEHUSI.

Pemienne 3agay Ha BBIUKMCIEHUE TE€OMETPUYECKUX
BenMuuH. ONHUCBHIBAHUE PACCTOSIHUA OT TOYKU [0
IUIOCKOCTH, OT TMPSAMOM N0 IUIOCKOCTH, MEXKIY
IJIOCKOCTSIMH, MEXAY CKPEUIMBAIOLIMMUCS NPSMBIMH,
MEXKy MPOU3BOJIbHBIMU (DUT'ypamMu B MPOCTPAHCTBE.

@opMyIMPOBAaHHE W  JIOKa3bIBAHUE OCHOBHBIX
TEOPEM O PACCTOSIHUAX(TEOpPEM  CYyIIECTBOBAHMS,
CBOMCTBA).
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N300pakeHne Ha yepTexkax U MOJACIAX pacCTOSHUS
U 00OCHOBaHME CBOUX CyxIeHuu. OmpeneneHue u
BBIUHCIICHUE pacCTOSHAN B IIPOCTPAHCTBE.
[Ipumenenue ¢GopMyn U TEOpeM IJIAHUMETPUM IS
penieHus 3aaad.

O3HakOMJIEHHE C TOHATHEM  MApaJUIENbHOTO

IPOEKTUPOBAHHUS U ero CBOMCTBAMM.

dopmynupoBaHue TEOPEMBI 0 (0 116:Di05

OpPTOTOHAJIBHOW MPOEKIIUM MHOTOYT'OJIbHUKA.
[Ipumenenue TEOpUu U1t 000CHOBaHUS

NOCTPOCHU M  BBIYUCIEHUN. ApryMEHTHpPOBAaHHE
CBOMX CYXIEHHW O B3aUMHOM PAacCIOJIOKEHHUU
IPOCTPAHCTBEHHBIX (pUTyp

MHororpaHHuKH

Onucanne M XapakTepUCTUKA PA3JIUYHBIX BHJIOB
MHOTOTPAHHUKOB, TEPEUYUCICHUE HX DIEMEHTOB H
CBOMCTB.

N3o0paxxeHne MHOTOTPAHHUKOB U  BBITIOJIHCHUE
MOCTPOCHUSI HA  M300paXKEHUSIX U MOJEIAX

MHOT'OTPaHHUKOB.
Boruucnenre JUMHEHHBIX 53JIEMEHTOB U YIJIOB B
IPOCTPAHCTBEHHBIX KOH(UTypalHUsX,

apryMEHTHPOBAHHUE CBOUX CYKJICHUM.

XapakTepucTuka M HU300paKeHHE  CEUCHUS,
pa3BEpPTKH MHOTOTPaHHUKOB, BBIYMCIIEHUE IUIOLIAJEH
ITIOBEPXHOCTEM.

[TocTpoeHue mpocTelIMX cedeHuil KyOa, MPU3MBIL,
nupamuabl. Ilpumenenue (akToB M CBeASHUU U3
MJIAHUMETPUH.

O3HakoMJieHHE €  BHJAAaMU  CHUMMETPH B
IPOCTpPaHCTBE, (OPMYIUPOBAHUE OINPEIACICHUN |
CBOMCTB. XapaKTEPUCTHKA CUMMETPUHU TEJ BPALICHUS
Y MHOT'OI'PaHHUKOB. [[puMeHeHne CBOMCTB CUMMETPHUU
npu pelreHnu 3aaad. Mcnons3oBanne mpruoOpeTeHHBIX
3HAHUM JUISI  UCCIIENOBaHUA UM MOJECIUPOBAHHUS
HECTIOXKHBIX  3a7ad.  M3o0paxkeHHe  OCHOBHBIX
MHOTOTPAHHUKOB W  BBINIOJIHEHHE PHUCYHKOB IO
YCJIOBUSM 3a7a4

Tesa u moBepxXHOCTH
BpalleHUus

O3HakomJIeHHWE C BHJAMH TeJl  BpallleHHUS,
bopMyITHPOBAHKE X ONPEACICHUN U CBOUCTB.

@opMyJIUPOBAHUE TEOPEM O CEUYEHHUM Iapa
MJIOCKOCTBIO M TUIOCKOCTH, KacaTeIbHOM K cepe.

XapakTepucTuka U n300paKeHHe TeJl BpalleHHs, UX
pa3BEPTKHU, CEUCHUS.

Pemienne 3amady HAa  MOCTPOCHUE  CEUCHUHU,
BBIUYKCJICHUE JIJIMH, PACCTOSIHHWM, YIJIOB, IUIOMIAACH.
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IIpoBeneHue  nOKa3aTENbHBIX  PACCYXKACHUM  IIpU
pelIeHuy 3a1au.
[IpuMmeHeHne CBOMCTB CHUMMETPUM IIPU PELICHUU
3a]a4 Ha TeJla BPallleHUsl, KOMOMHAIUIO Tell.
N300paskeHre  OCHOBHBIX  KpPYIJbIX Tel U
BBIIIOJIHEHUE PUCYHKA 110 YCIOBHIO 3aa4l

HN3mepenus B reomeTpuu

O3HakoOMJICHHE C IOHATHSMHU IUIOMIAIH M 00beMa,
aKCMOMaMH

1 CBOMCTBaMH.

Penrenne 3a1ay Ha BEIYMCIICHHUE TUIONIAACH TNTIOCKUX
buryp ¢ mpuMEHEHUEM COOTBETCTBYIOIIUX (PopMys U
(GhaKTOB U3 IJIAHUMETPUH.

N3ydenne TeopeM O BBIYUCICHUU OOBEMOB
MPOCTPAHCTBEHHBIX  TEJ, PpEIICHHEe 3aJa4  Ha
npuMeHeHre GopMyJT BBIYUCIECHUS 00BEMOB.

Nzydenne QopMmyn s BBIYUCICHHUS TUTOMIAEH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPAIIICHUS.

O3HaKOMJIEHHE C METOJOM BBIYMCICHHUS INIOLIAIN
MOBEPXHOCTH CeEpHI.

Pemenue 3amad  Ha  BBIYHCIECHHE IUIOIIAJCH
MMOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI

KoopauHaThl 1 BEKTOPBI

O3HakoMJIeHHE C TIOHSATHEM BeKTopa. HM3yueHue
JNEKapTOBOW CHUCTEMBI KOOpPAMHAT B IIPOCTPAHCTBE,
NIOCTPOEHHE IO 3aJaHHBIM KOOpAMHATaM TOYEK H
IJIOCKOCTEH, HAXO0KJIEHHE KOOPIUHAT TOYEK.

Haxoxnenue ypaBHEHHH OKpPYXHOCTH, CQepsl,
IUIOCKOCTH.  BpluucieHue - pacCTOSSHMHM — MEXIY
TOYKAMH.

N3yueHue CBOWCTB BEKTOPHBIX BEJIWYWH, MPABUI
pa3JIoXKEHU BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IpaBWI  HAXOXJICHUSA  KOOPAMHAT  BEKTOpa B
IIPOCTPAHCTBE, IMPaBUJI JCUCTBUM C BEKTOpPAMH,
3aJJaHHBIMU KOOPJAUHATAMMU.

[IpumMeHEeHHE TEOpUM TMpU PELICHUM 3aJad  Ha
JIEUCTBUSA C BEKTOPAMU.

N3ydyeHue CKalApHOrO MPOU3BEICHUS BEKTOPOB,
BEKTOPDHOI'O  yYpaBHEHUA NPSAMOM H  IUIOCKOCTH.
[IpumeHeHHEe TeopuM TIPU PEUIEHUWH 33aJa4  Ha
JEUCTBUASL C BEKTOpPAMH, KOOPAWHATHBIM METO/I,
IIPUMEHEHHE

BEKTOPOB [UII BBIYMCJIICHHUS BEJIWYUH YIJIOB U
PacCTOSIHUM.

O3HakOMJIEHHE C  JOKAa3aTelIbCTBAMU  TEOPEM
CTEPEOMETPHUHN O B3aUMHOM PACITOJIOKEHUH MPSIMBIX U
IJIOCKOCTEM C MCTOJIb30BAHUEM
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BEKTOPOB

4 YYHEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE ITPOTI'PAMMBI

Peanuzanus nmporpaMMbl JUCHUIUIUHBI TPEOYET HAIMUUSA YU4EOHON ayTUTOPUM ISt
MIPOBEICHUS 3aHATUM JIEKIIMOHHOTO THUIIA, 3aHATUM CEMUHAPCKOTO THUIIA.
Oob0opynoBanmue:
Okpan g npoektopa Digis (mupuna 160 cm)
Hoyt6yk npenonasatenst HP 15DB0098UR
HaGop nemMoHCTpallMOHHOTO OO0OpYJOBaHUS M Y4EOHO-HATJIAJHBIX TOCOOUIA,
o0ecreunBaroIne TEMATUYECKUE WILTFOCTPAIIUU 110 JUCIUTLIINHE.
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