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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 06paszoBarenbHoil mporpammel CIIO (OIIOIT CIIO)na Gaze
OCHOBHOT'O 00111er0 00pa3oBaHus NpHU MOATOTOBKE KBATU(UIUPOBAHHBIX pa00OUHX,
CITYKallluX ¥ CIEIUAIUCTOB CPEIHETO 3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeboBaHuii ®I'OC cpennero ooOiero
o0pa3oBaHUs, MPEIBABISIEMBIX K CTPYKType, COJEpPKaHUI0O U pe3yJbTraram
OCBOCHUSI y4eOHOW  JUCHUIUIMHBI  «MaTemMaTtuka», B  COOTBETCTBUU C
PexomenanusMu 1Mo opraHu3aiiy MOJIYyYEeHHs] CPeTHEero 0o0IIero oopa3oBaHus B
nmpejesax OCBOCHUsI 00pa3oBaTEIbHBIX MPOTPAMM CpeaHero mpodeccuoHaIbHOTO
oOpazoBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUs C Y4eTOM TpeOOBaHMIA
dbenepanbHBIX TOCYAApPCTBEHHBIX 00pPa30BaTENbHBIX CTAHIAPTOB M IOJTydaeMoOu
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).

Conepxanue mnporpamMmbl «MareMaTHKa» HalpaBJIeHO Ha JOCTHXKEHHUE
CIICAYIOIIHNX

neJsei:

* oOecrieueHne CHOPMUPOBAHHOCTH  TPEJCTABICHUM O  COLMAIIBHBIX,
KyJIbTYPHBIX U

HUCTOPUUCCKUX (haKTOpax CTAHOBJICHHS MAaTEMaTHKH;

* o0ecreueHre CHOPMUPOBAHHOCTH JIOTHUYECKOTO, aJITOPUTMHUYECKOTO U
MaTEeMaTHYECKOTO MBIIIICHUS;

* obecnieueHue cHOPMHPOBAHHOCTH YMEHHH MPUMEHSTH IMOJIyYCHHBIC 3HAHUS
IIPY PEIICHUH Pa3TUYHBIX 33/1a4;

* obecrieueHre CHOPMUPOBAHHOCTH IPEACTABICHHA O MaTeMaTHKE KaK YacTH
OOIIEeYeIOBEYECKON KYNbTYPhl, YHHUBEPCATHHOM S3BIKE HAYKH, MO3BOJISIOIIEM
ONUCHIBATh U U3y4aTh peajibHbIC MPOLECCHI U SBICHMUS.

B mporpammy BKIIIOYEHO cojepikaHHMe, HamlpaBlIEHHOE Ha (HOPMHUpPOBAHUE Y
CTYJICHTOB

KOMITETCHIINH, HEOOXOaMMBIX i kadecTBeHHOro ocBoeHus OIIOIT CIIO na
0a3ze ocHOBHOro oOmero oOpa3oBaHUS C TIOJYyYEHHEM CpPEIHETO OOIIero
oOpa3oBaHWs; TMPOTPaMMbl  TMOATOTOBKH  KBATH(PUIIMPOBAHHBIX  paboUMX,
CIyXKallluX; MpOorpaMMbl TMOATOTOBKM creruanuctoB cpeanero 3BeHa (IITIKPC,

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

oOpa3oBaTeIbHBIC OpPTaHU3AIMH, pEATU3YIONMe O0pPa30BATEIbHYIO 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 y4eOHBIX 9acoB, TEeMATHKY
pedepaToB, BHIBI CaMOCTOSTEIBHBIX padOT, YYHTHIBAasS CHEIMU(PUKY MPOTPaMM
MOATOTOBKM  KBaM(DHUIIMPOBAHHBIX pabOUYWX, CIOyKaluX © CIENUaTUCTOB
CpeIHETOo 3B€Ha, 0CBaUBAaEMOM MPOQECCHH WK CTIEHUATBHOCTH.

[Iporpamma  MOXET  HMCHOJB30BATBhCS  JIPYTUMU  TPOdheCCHOHATHHBIMH
o0pa3oBaTeIbHBIMA  OpPTaHM3AIUAMH,  pEATH3YIOIUMU  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 byHIaMEeHTaNbHON o011eo0pazoBaTeabHOM
JUCHUIUIMHOW CO  CIIOKUBIIMMCS YCTOWYUBBIM COJIEpKAHUEM U  OOIIUMU
TpeOOBaHUAMHU K TIOJITOTOBKE 00 YyYarOMIMXCS.

B npodeccruonanbHbIX 00pa30BaTENbHBIX OpraHU3alUAX, PEATU3YIOIINX
o0Opa3oBaTelbHYI0 MPOrpamMMy cpeaHero obOmiero oOpa3oBaHus B Tpenenax
ocBoenus OIIOIl CIIO na 6a3e ocHOBHOro 00mIero OOpa3oBaHUs, HU3y4YCHUE
MaTEeMaTUKAd HMMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT  NPOQuUIIs
npodeccroHaILHOr0 00pa30BaHMUS.

[Ipu ocBoennn mnpodeccuit CIIO u cnenmansHocteir CIIO ectecTBeHHO-
HayyHOTOo mpoduis mpodeccruoHasbHOro oOpa3zoBanus, crnenuaibHoctel CIIO
rYMaHUTapHOTrO mpodumis TpodecCHOHAIBHOTO  00pa3oBaHUs MaTeMaTHhKa
uzydaercs Ha 6a3zoBom ypoBHe DPI'OC cpennero oOuiero o6pa3oBaHMs; TPH
ocBoenuu npodeccuit CI1O u cnenuanpHocTet CI1IO TEXHUYECKOTO U COIMAbHO-
HPKOHOMHYECKOro Tmpoduieil mnpodeccruoHaabHOr0O 00pa3oBaHMs MaTeMaThKa
uzydaercs Oojee yriayOieHHO, Kak mnpodwibHas ydeOHas JAWCIUIUIMHA,
YUUTHIBAIOIIAs CTIENU(PHUKY OCBaMBAaEMBIX TPOQPECCUI MIIH CIIEIUATEHOCTEH.

3TO0 BBIpAXKAETCA B COACPKAHUU 00yUYEHUS, KOJIMYECTBE YACOB, BBIACISIEMBIX Ha
U3y4YCHHE OTACIbHBIX TEM TMPOrpaMMbl, TIyOWHE WX OCBOCHUSA CTYACHTAMH,
o0beMe U XapakTepe MPAKTUUYECKUX 3aHATHH, BHAAX BHEAYAUTOPHOU
CaMOCTOSITENIbHOM PabOThI CTYIEHTOB.

OO0mwme 1enu M3y4eHUS MATEMATUKU TPAIUIMOHHO PEANM3yIOTCS B YETHIPEX
HAIPABJICHUSIX

1) obmiee mpeacTaBiacHNE 00 HACIX M METO/IaX MaTEMAaTHKH,

2) UHTEIJIEKTYalIbHOE Pa3BUTHUE;

3) oBnajzicHHEe HEOOXOIUMBIMH KOHKPETHBIMU 3HAHUSMHU U YMEHUSIMU;

4) BocnuTaTEIBLHOE BO3/ICHCTBUE.

[Mpodummmsamnus meneit MaTeMaTHYECKOTO 00pa30BaHUS OTPAXKAETCS HA BHIOOpE
MPUOPUTETOB B OpraHU3alMd Y4YeOHOU JAesTenbHOCTH oOywaromuxcs. Jns
TEXHUYECKOT0, COIMAIbHO-9KOHOMUYECKOTO Mpoduieii MmpoPecCHOHAIbHOTO
oOpa3oBaHHs BBIOOp TIIE€NIEd CMEMIAeTCs B TMPArMaTHYECKOM HAIPABICHUH,
MpeIyCMaTPUBAIONIEM YCHJICGHHE U PACHIUpPeHHe TMPUKIATHOTO XapakTepa
M3YYCHHUS MaTEeMaTHKH, MPEUMYIIESCTBEHHOW OPUEHTAIlUd Ha aJITrOPUTMHYCCKHM
CTWJIb TIO3HABATEIHHOW MACSATEIBHOCTH. [IIs TyMaHMTapHOTO W €CTECTBEHHO-
Hay4yHoro mnpoduneid npodeccuoHanbHOTO 00pa3oBaHUsl Oojiee XapaKTEPHBIM
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ABJIAETCS YCUJIEHUE OOLIEKYJIbTYPHOM COCTaBIAIOMIEH Y4eOHOM AMCIMUIUIMHBI C
OpUEHTaluel Ha BU3yaJbHO-00pa3HbIi U JIOTHYECKHUM CTUIIN y4eOHOU paboThI.

N3yuenue maremaTukud Kak OpoduibHON o001eo0pa3oBaTeNbHOW y4eOHOM
JUCUUIUIMHBI, YYUTHIBAIOUIEH CelM(PUKY OCBAaMBAEMBbIX CTyAEHTaMH Ipodeccuii
CIIO nnu cnenmansHOocTH CIIO, obecrieunBacTes:

* BBIOOPOM PA3IMYHBIX MOJXO0J0B K BBEICHUIO OCHOBHBIX IMOHSATHU;

* (opMHupOBaHMEM CHUCTeMBbl  Y4E€OHBIX  3aJlaHuii, 00eCcTeYMBAOIINX
3¢ (PEeKTUBHOE OCYIIECTBICHHE BHIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

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

[IpodunbHast coctaBistomias oTpaxaeTcss B TpeOOBaHUAX K TOJITOTOBKE
oOyyJaromuxcs

B YaCTHU:

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

* yYMEHHUH: pa3inuuve B ypoBHE TPeOOBaHMI K CIOKHOCTH NPUMEHSIEMBIX
aITOPUTMOB;

* TNPAKTUYECKOTO HCIIOJIb30BAaHUS MPUOOPETEHHBIX 3HAHUH W  YMEHUM:
UHAUBUAYATBHOTO Y4€OHOTO ONBITa B IMOCTPOEHUHM MAaTEeMaTHYECKUX MOJejei,
BBITIOJTHEHUHU UCCIIEI0BATEIBCKUX TPOEKTOB.

Takum oOpazom, peanuzanus coAepaHusi y4eOHOU AUCIUTUIMHBI OPUEHTUPYET
Ha TPUOPUTETHYIO POJIb TMPOLECCYAIbHBIX XapaKTEPUCTUK Y4eOHOW paboThI,
3aBUCSIIMX OT Npoduiis mpodecCuoHAIbHOTO 00pa30BaHUs, MOJYUYEHHsS OIbITa
UCIIOJIb30BaHMsI MAaTEMAaTUKH B COJEPKATENbHBIX U MPO(ECCHOHATBFHO 3HAYUMBIX
CUTyallUsX TI0 CpaBHEHUI0O C (OPMaATBbHO-YPOBHEBBIMU  PE3YIbTATUBHBIMU
XapaKTEePUCTUKAMU O0yUCHHS.

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, TaHIEHC,
KOTaHIe€HC U 0OpaTHbIE K HUM); U3y4YE€HHE HOBBIX BHUJOB YUCIIOBBIX BBIPAXKECHUN U
(GopMyJ; COBEpIICHCTBOBAaHHWE MPAKTHUYECKUX HABBIKOB U BBIUMCIUTEIHHOU
KyJbTYpbl, pacIIUpeHHEe U COBEPUICHCTBOBAHHE alreOpanvyeckoro armapara,
cOpMUPOBAHHOTO B OCHOBHOM WIKOJIE, M €ro MPUMEHEHHE K PELICHHIO
MaTeMaTU4YEeCKUX U MPUKIIATHBIX 3a/1a4;

* TEOpPETHUKO-(QYHKIMOHAJIbHAS JHUHHs, BKIIOUYAIOU[as CHCTEMaTU3alui0 U
pacumpeHue cBeeHUil 0 (QyHKIHUAX, COBEPIICHCTBOBAHUE IpaUUECKUX YMEHUH;
3HAKOMCTBO C OCHOBHBIMM HJESIMH M METOJAMU MaTeMaTHYECKOrO0 aHaliu3a B
o0beMe, TO3BOJIAIOIIEM HCCIEAOBaTh 3JIEMEHTapHble (QYHKIMU M pElIaTh
MpoCTENIINE TeOMETPUUECKUE, (PU3UUECKUE U APYTUe MPUKIaAHbIE 3a/1a4U;

* JMHUS YpPaBHEHUH M HEPABEHCTB, OCHOBAHHAs Ha IIOCTPOCHUM U
UCCJIEI0BAaHUH MAaTEMATHYECKUX MOJEIIEH, MEPECEKAOIIAsICS C alreOpanyeckon u
TEOPETUKO-(DYHKIIMOHAJIBHOM  JIMHMSIMM W BKJIIOYAIOLAs  pa3BUTHE U
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COBEPIIIEHCTBOBAHUE TEXHHUKHU alTeOpandecKux NpeoOpa3oBaHUN MJIs pPEIICHUS
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 (UTYpaxX U M3y4dEeHUE UX CBOMCTB, (DOPMUPOBAHKUE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaXeHHs, pPa3BUTHE CIOCOOOB TIE€OMETPHYECKHX
U3MEPCHUN, KOOPAWHATHOTO W  BEKTOPHOTO  METOJOB ISl pEIICHUS
MaTeMaTHYCCKUX M MPUKIIATHBIX 3a/1a4;

* CTOXacTHWYeCKas JMHHUS, OCHOBAaHHAS Ha Pa3BUTHM KOMOWHATOPHBIX YMEHUH,
IpeICTaBIICHUH 0 BEPOSITHOCTHO-CTATUCTUICCKUX 3aKOHOMEPHOCTSIX
OKPY’KaroIIero Mupa.

Paznensl (TeMbl), BKIIOUEHHBIC B COJICPKAHUE YUSOHOW TUCIIUTIIIUHBI, SIBIISIOTCS
oOmumMu s Bcex mnpoduiiei npodecCHOHAIBHOTO 00pa3oBaHUsi W TPU BCEX
o0beMax y4eOHOrO0 BPEMEHH HE3aBHCHMMO OT TOTO, SBJISETCS JM y4dcOHas
auciHInHa «MaTtematrukay 6a30BOW WM MPOQPUITEHOM.

B mpuMepHBIX TEMaTHYECKMX IUIAaHaX NPOrpaMMbl Y4YEOHBIM MaTepHal
npeacraBieH B (GOpME  YEPEAYIOIIETOCs  pa3BEepPThIBAHMS  OCHOBHBIX
collepKaTelbHbIX  JIMHUKA  (anreOpandeckod,  TeOopeTHKO-(yHKIIMOHAIBHOM,
YPAaBHCHHH W HEPABCHCTB, N€OMETPUYCCKOM, CTOXACTHYECKOW), YTO ITO3BOJISCT
rMOKO HCIOJIb30BaTh MX PACIOJIOKEHHE W B3aUMOCBA3b, COCTaBIATH pPabOUMii
KaJeHJApHbIN IUIaH, MO-pa3HOMYy uepeAys yueOHble Tembl (TJaBbl yueOHUKA),
YUUTBIBasE MPOMIIb MPOPECCHOHATBHOTO 00pa30BaHMsl, CIEIMPUKY OCBAMBAEMOM
npodeccun CIIO wmmm cnemumansHoctu CIIO, rnyOuHy u3ydeHUs MaTepuaa,
YpPOBEHb MOATOTOBKU CTYIEHTOB IO MPEIMETY.

[Ipennaraempie B MPUMEPHBIX TEMATHYECKUX TUTAHAX Pa3HbIE 00BEMBI Y4EOHOTO
BPEMEHU Ha M3YYCHHUE OJIHOM U TOM K€ TEeMbl PEKOMEH]IyeTCsl UCIOJIb30BaTh IS
BBITIOJTHEHUS PA3NIMYHBIX y4eOHBIX 3a7aHuil. Tem caMbIM pa3nuuus B TpeOOBaHUSAX
K pe3yjibTaTaM OOYy4YEeHUs MPOSBATCS B YPOBHE HABHIKOB IO PEHICHUIO 3aJad |
OMBITE CaMOCTOSITeILHOM paboThl. M3ydeHue oO01eo0pa3oBaTeIbHON YyueOHOM
muciuIuimebl - «MareMaTrukay 3aBeplIacTcsi TOJIBEICHHEM UTOroB B (opme
HK3aMeHa B paMKaX MPOMEKYTOYHON aTTECTAIlMU CTYICHTOB B IIPOIIECCE OCBOCHUS
ocaoBHo# OIIOII CIIO ¢ nmonydenuem cpemnero obmero oopazosanus (ITITKPC,
[IICC3).

B pazgene mporpammbl «Comepkanue ydeOHOW TUCHUIUIMHBDY KYpCHBOM
BBIJICICH MaTepHuasl, KOTOPHIM MpPU W3YYCHUM MaTeMaTHKH Kak 0a30BOM, Tak U
nporIIbHON y4eOHOM NUCIMIUTNHEI, KOHTPOJIO HE TIOJJIC)KHT.

1.2. MecTo y4eOHOM TMCHUNIMHBI B Y4eOHOM IJIaHE

VYuebnas nuciuminHa «MartemaTuka: aiareOpa W Hayajga MaTeMaTHYECKOIo
aHaJu3a; TEOMETPUS SIBISIETCA YUYEOHBIM MPEAMETOM 0053aTeIbHOW MpPeIMETHOM
obnactu «Marematuka u uapopmatukay OI'OC cpegnero ob1Iero 00pa3zoBaHUs.

B npodeccuoHanbHbIX 00pa3oBaTENbHBIX OpPraHU3ALMAX, PEATU3YIOIINX
00pa3oBaTeIbHYI0 MpPOrpamMMy cpefaHero oOiiero o0pa3oBaHUsS B Ipeaenax
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ocoeHusa OIIOII CIIO nHa 6a3ze OCHOBHOro oOuwiero oOpa3zoBaHusi, y4eOHas
nucuuIuiiHa «MaTtemaTukay U3ydaeTcsi B 00111e00pa30BaTeIbHOM ITUKIIE Y4eOHOTO
mwiana OIIOIT CIIO na 6a3e ocHOBHOro oOmiero o0Opa3oBaHUsl C MOIYYEHUEM
cpeanero ob6miero oopazosanus (IITIKPC, ITICC3).

B yueOnbix mnanax IIIKPC, TINICC3 yyeOnas nucuurmiuHa «MaTeMaTuka
BXOJUT B COCTaB o0OmMX 0O0Ie00pa3oBaTeNbHbIX Y4YE€OHBIX JIUCLUHUILIUH,
dbopMupyeMbIX U3 003aTETbHBIX

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

1.3. Pe3yJbTaThbl OCBOCHUS Y4eOHON AUCIMILIHHBI

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

* IUYHOCMHBIX.

— c(OpPMHUPOBAHHOCTh TPEACTABICHUM O MaTeMaTHKE KaK YHUBEPCaJIbHOM
SI3bIKE€ HAYKH, CPEJICTBE MOJICTUPOBAHUS SBJIICHUIN U MPOIECCOB, UIESIX U METOAaX
MaTEeMaTHKU;

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

—— Ppa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEeHMS,
ANTOPUTMUYECKOU KYJIBTYPbl, KPUTUHYHOCTH MBIIUIEHUS Ha YPOBHE, HEOOXOAMMOM
it Oyaymen npopecCuoHaIbHON IEATeTbHOCTH, IJIsl MPOJAODKEHHsST 00pa30BaHUs
¥ caM0o0Opa30BaHus;

—— OBJIAJICHHE MAaTeMaTHYECKUMHU 3HAHUSIMU M YMEHUSIMH, HEOOXOJIUMBIMHU B
MOBCEJIHEBHOM  JKM3HHM, 11 OCBOCHHMS CMEXHBIX €CTECTBEHHO-HAaYyYHBIX
TUCIUIUIMH W JAUCIHUIUIMH NPOdeCcCHOHANBHOTO I[MKJIA, JJs  TOJXYYSHHS
oOpa3oBaHus B 0O0JIACTAX, HE TPEOYIONUX YyriayOJGHHOW MaTeMaTH4eCKOi
MOATOTOBKU;

—— TOTOBHOCTH M CHOCOOHOCTH K OOpa3oBaHWIO, B TOM 4YHUCIE
caM000pa30BaHUIO, HA TMPOTSHKEHWH BCEH KU3HU; CO3HATEIBHOE OTHOIICHHUE K
HEIMPEPHIBHOMY O00pa30BaHUIO KaK YCIOBUIO YCHENIHOW MPOQECCHOHATBHON |
0OIIeCTBEHHOM JIESITEIbHOCTH;

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

—— TFOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYJIHUYECTBY CO CBEPCTHHMKAMH B
o0pa3oBaTeIbHOM,  OOIIECTBEHHO  MOJIC3HOM,  y4eOHO-HCCIIEIOBATEIIHCKOM,
MIPOEKTHOM U JPYTUX BUJIaX JAEATEIbHOCTH;

—— OTHOIIEHUE K NMPOdhEeCCUOHATIBHON JIESITENbHOCTH KaK BO3MOXHOCTH YYaCTHUS
B PEIICHUM JMYHBIX, OOIIECTBEHHBIX, T'OCYJIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npo0Jiem;

* MemanpeomMemHuix:



8

—— YMEHHE CaMOCTOSTEIbHO OMNPEAEHATh UEIU ACATEIBHOCTH W COCTaBIISTH
IJIaHBbl JEATENBbHOCTH;, CAaMOCTOSITEIbBHO OCYIIECTBISATh, KOHTPOJUPOBATH W
KOPPEKTUPOBATh AEATEIIBHOCTh;, HCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI A
NOCTVMKEHUSI TIOCTABJIEHHBIX LENed M pealn3aluu IUIAaHOB JEATEIbHOCTH;
BBIOMPATh YCIEIIHBIE CTPATETUH B PA3IUYHBIX CUTYAIIUSIX;

—— YMEHHE TMPOAYKTUBHO OOIIAThCA U B3aUMOJICUCTBOBaTH B IMpOIECCe
COBMECTHOM  JAEATEIIbHOCTH, YyYUTHIBATh MO3UIMU  JPYTUX  YYACTHUKOB
NEeSATENbHOCTH, 3P(HEKTUBHO pa3peniaTh KOHMIUKTHI;

—— BJAJ€CHWE HaBBbIKAMU I[I03HABATEIBHOM, Yy4eOHO-UCCIEIOBATEIBCKON W
MIPOCKTHON JIESTEIHLHOCTH, HAaBBIKAMHM pa3pelieHus: MpoOJjeM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIIEHUS TPAKTUUYECKUX 3a/aY,
MPUMEHEHUIO PA3JIMYHBIX METOAOB MO3HAHMUS;

—— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITEIbHOW WH(OpPMaIMOHHO-
MIO3HABATEJILHOW JAEATEIIbHOCTH, BKIIIOYAs YMEHHE OPUEHTUPOBATHCS B PA3IMUHbBIX
UCTOYHUKAaX WHPOPMAIMK, KPUTHYECKH OIEHUBATh U HWHTEPIPETHUPOBATH
uH()OpPMAIIHIO, TTOJIYJaeMYI0 U3 Pa3IMYHbIX UCTOUHUKOB;

—— BJAJCHHUE S3BIKOBBIMU CpPEICTBAMHU: YMEHHE SICHO, JIOTUYHO M TOYHO
U3JIaraTh CBOIO TOUKY 3pEHUs, UCIIOJIH30BaTh a/ICKBAaTHHIE SA3bIKOBBIE CPEJICTBA;

—— 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,

—— LEJICYCTPEMIICHHOCTh B TOMCKAX W MPUHSATUU PEIICHUH, COOOPa3UTENbHOCTD
U UHTYMIHS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHUN; CIOCOOHOCTD
BOCIIPUHUMATh KPACOTy U TAPMOHHUIO MUPA;

* HPEOMEMHbBIX

— c(OpMUPOBAHHOCTH MPECTABICHUN O MaTeMaTHKE KaK YacTH MHUPOBOU
KyJIbTYpbl M MECTE MaTEeMaTHKH B COBPEMEHHON IMBWIM3AINH, CIOCO0aX
ONMCAHUSA SIBJICHUN PEaIbHOIO0 MUPA HA MATEMAaTUYECKOM SI3bIKE;

— c(pOPMUPOBAHHOCTh TMPEACTABICHUN O MATEMAaTHYECKUX TMOHATUSAX Kak
BAKHEUIINX MATEMATUYECKUX MOJENAX, ITO3BOJISIIOIMIMX OMNMCHIBATH U H3y4aTh
pasHble MPOLECCHl M SBICHUSA; IOHUMAaHUE BO3MOXHOCTH AaKCHOMATHYECKOIO
[IOCTPOEHUSI MATEMATUYECKUX TEOPHIL;

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

—— BIJIQJICHUWE CTAaHJAPTHBIMH NPUEMAMU PELIICHUS PAUUOHAIBHBIX W
WPPALHOHAIBHBIX, MOKA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKNX YPAaBHEHUM
Y HEPABEHCTB, UX CUCTEM; MCITOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX TPOTPAMM, B
TOM YHCJIE JJISl TIOWCKA MYTH PEIIEHWS W WUIIOCTPAUWU PEIICHUS YPaBHCHUU U
HEPABEHCTB,;

—  c(OpPMHUPOBAHHOCTH  MPEACTAaBICHUM OO0  OCHOBHBIX  MOHSTHUSIX
MAaTEMaTHYECKOr0 aHaIM3a U UX CBOMCTBAX, BIAJCHUE YMEHUEM XapaKTEPU30BATh
noBejieHue (YHKIUM, HMCIOJb30BAHUE MOJYUYEHHBIX 3HAHUW JJIsI ONMUCAHUS U
aHaJIN3a PEAJIbHBIX 3aBUCUMOCTEN;
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—— BJAJEHUE OCHOBHBIMU IIOHATUSAMMU O INIOCKUX M IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTrypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTb YMEHUS
pacno3HaBaTh I'€OMETpUYECKUE (DUTYyphl HA YEpTEkKax, MOJECISAX U B PEAlbHOM
MUpE; NPUMEHEHHE M3YUYEHHBIX CBOMCTB reoMeTpuuecKkux (uryp m Gopmyn s
peLIeHUs T€OMETPUUECKHUX 3a1a4 U 3a7a4 C IPAKTUYECKUM COJIEPIKaHUEM;

—— c(OpPMUPOBAHHOCTh MPEACTABICHUNA O MPOLECCaX U SBJICHUAX, UMEIOLIUX
BEPOATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEalbHOM MHpE,
OCHOBHBIX IIOHATHUAX JJIEMEHTAPHOU TEOPUM BEPOSATHOCTEH; YMEHUN HAaXOAUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUICHUS COOBITUHA B MPOCTEHIINX MPAKTHYECKUX
CUTYaLMsIX U OCHOBHBIE XaPAKTEPUCTUKHU CIIyYalHbIX BEJIMYUH;

—— 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 pa3aen
HaumeHnoBaHue Ayau- | Camocto
TOPHas | ATEJbHA Tembl paznena
pa3aeJa
padora, s
yac padora,
yac
BBenenue 2
Paznen 4 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 ®yHkuus, €€ cBOMCTBa U
rpaduk
6 3 Tewma 2.2 TlpeobpazoBanus
rpaduKoB HYHKIIHIA
6 3 Tema 2.3 KopeHb HaTypaJIbHOM
CTETICHH
6 3 Tewma 2.4 Crenennas QyHKims
6 3 Tema 2.5 TlokazarenbHast GyHKIUS
6 3 Tewma 2.6 Jlorapudmudaeckas
byHKIHSA
Pasnen 3. IIPSIMBIE 6 3 Tema 3.1 ITapannenbHOCTh
N TUDIOCKOCTH B MPSIMBIX U IUNIOCKOCTEN
ITPOCTPAHCTBE 6 3 Tema 3.2 IleprneHAUKYISIPHOCTH
MPSIMBIX U TUNIOCKOCTEN
Pasnen 4. BEKTOPHI |6 3 Tema 4.1 JlekapToBa cucrema
N KOOPIMHATBI KOOPAVHAT B MPOCTPAHCTBE
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6 3 Tema 4.2 Bekrtopsl B
IPOCTPAHCTBE
PaznenS. TPUTTOHO |6 3 Tema 5.1 Tpuronomerpuueckas
METPUA byHKIMSA
6 3 Tema 5.2 TlpeoGpazoBanue
TPUTOHOMETPUUYECKHUX BBIPAKCHHM
6 3 Tema 5.3 Tpuronomerpuueckue
ypaBHCHUS
Paznen 6. HAUAJIA |6 3 Tema 6.1 Teopus npenenos
MATEMATHUYECKO | 6 3 Tema 6.2 TlpousBoanHas
'O AHAJIM3A 6 3 Tema 6.3 OrnpeneseHHbIi
UHTETpal
Paznen 6 3 Tema 7.1 MHororpaHHuKu
7. MHOI'OTPAHHH  [¢ 3 Tema 7.2 Tena BpaiieHus
KU 1 KPYTJIbIE 6 3 Tema 7.3 OObeMbI TET
TEJIA
Paznen 8. 6 3 Tema 8.1 Craructuka
KOMBUHATOPUK |6 3 Tema 8.2 KomOunaropuka
A, CTATUCTUKA U |6 3 Tema 8.3 Teopus BeposTHOCTEH
TEOPUA
BEPOSITHOCTEN
Paznen 9. 6 3 Tema 9.1 Pemenue ypaBHeHUH U
YPABHEHUA U HEPABEHCTB
HEPABEHCTBA 6 2 Tema 9.2 Pemenue cucrem
YpPaBHECHUN 1 HEPABEHCTB
HUTOI'O 156 77

3. XAPAKTEPUCTHUKA OCHOBHbBIX BU/I0OB
YUYEBHOM JIEATEJBHOCTHU CTYJAEHTOB

HaumenoBanue Buabl yueOHbIX gelicTBHA
pasjaesia/TemMbl
BBenenne O3HakoMJIEHHE C POJIbIO MaTeéMaTUKH B Hayke,

TEXHUKE, SKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJOTHUAX
U TPAKTUICCKOW JeATebHOCTH. (O3HaKOMIICHUE C
NeJSIMA WM 33J1adaMU  U3yYCHUS MATEMaTHKU TIpH
ocBoernu npodeccuit CI1O n cnenmansaocteit CITO

AJI'EBPA

Pa3BuTHe moHsITUS O
quciie

BeimonHenne apupMeTHYECKUX JICHCTBUH  HaJ
YUCIIaMH, COYETasl YCTHBIE U TMCbMEHHbBIE IPUEMBL.

Haxoxaenue npuOIMKeHHbIX 3HAUCHUN BETUYUH U
NOTPEIIHOCTE  BbIYMCIEHUNH  (aOCOJMIOTHOM o
OTHOCHUTEJIbHOW); CpPaBHEHNE YUCITIOBBIX BBIPAYKEHUI.
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Haxoxnaenue ommOOK B MpeoOpa3oBaHUSIX U
BBIUUCIEHUAX  (OTHOCUTCA KO BCEM  IYHKTaM
IPOrPAMMBI)

KopHn, crenenu,
Jorapu(pmsl

O3HakOMJIEHHE C TIOHATHEM KOpPHS Nh-U CTENEHH,
CBOWMCTBAMHU pPaJWKaJIOB W TNpaBWIAMU CpPaBHEHHS
KOpHEM.

DopMyIMpOBaHUE ONPEACIICHUS KOPHSA U CBOWCTB
KOpHEW. BblunciieHne W CpaBHEHME  KOpHEW,
BBITIOJIHCHUE MTPUKUJKU 3HAYEHUS] KOPHS.

[IpeoOpa3oBaHnne  YUCIOBBIX U OYKBEHHBIX
BBIPAXKECHU U, COAEPKAIINUX PATUKAIIBI.

Brinosnnenue pacyeToB o dopmynam,
coJiepKallluM PaJUKallbl, OCYUIECTBIISASI HEOOXOAUMbBIE
M0JICTAHOBKH U NMPE0Opa30BaHMUS.

Onpenenenne paBHOCWIBHOCTH — BBIPAXKEHUH €
panukanamu. PellieHue uppaioHaIbHBIX YPaBHEHUM.

O3HakoMJIeHHE C  TIOHSATUEM  CTENEHU  C
JNEHUCTBUTEIIBHBIM MOKA3aTENEM.

Haxoxenue 3Ha4YeHU CTENEHM, HMCIOJb3ys MpHU
HEO0OXOJIMMOCTH UHCTPYMEHTAJIbHbIE CPEJICTRA.

3anuchIBaHUE KOPHS N-i CTETIEHU B BUJIE CTEIICHH C
JTPOOHBIM MOKa3aTeIeM U HA000POT.

DopMyJIUpOBAHUE CBOWCTB CTENIEHEH. Brruncienue
CTEIeHEe! c palrOHAIbHBIM MOKa3aTeseM,
BBIIIOJIHEHUE MTPUKUIKY 3HAUEHUS CTEIICHU, CPAaBHEHHE
CTEIICHEN.

[Ipeobpa3oBaHne  YUCIOBBIX W OYKBEHHBIX
BBIDOXKCHUM,  COJAEpXKAIIUX  CTENEHU, MPUMEHSA
cBoMCTBA. PenieHne noka3aTeapHbIX YPABHEHUM.

O3HakoMJIEHHE ¢ TPUMEHEHHUEM KOPHEH U CTEIeHEeH
IIPU  BBIYMCJIICHUM CPEIHUX, [EJICHUM OTpe3Ka B
«30JI0TOM Ce€ueHUM». Pellenne npuKIaaHbIX 3a/1a4 Ha
CJIO’KHBIE ITPOLIEHTHI

IIpeoOpa3zoBanue
aJiredpanvecKux
BbIPa:KeHU M

Brimosinenue npeoOpa3zoBaHui BBIPAKCHUH,
npuMeHeHrue (GOpMYI, CBSI3aHHBIX CO CBOWCTBAMH
cTerneHei u morapudmos.

Onpenenenue o00JaCTU  JIONMYCTUMBIX 3HAYEHUH
J0TapuPMUIECKOTO BBIPAKCHUSL. Pemenue
Jorapu(MUYECKUX YPABHCHHM

OCHOBBI TPUTOHOMETPUU

OCHOBHbBIC MOHATHSA

N3yuyeHne paauaHHOTO METOJA W3MEPEHHUS YIJIOB
BpalllcHUSI W MX CBSI3M C TPagyCHOM MEPOl.
N3o0paxeHnune yrioB BpallleHUs] Ha OKPYXKHOCTH,
COOTHECEHHUE BEJIIMYMHBI YIiad C €r0 PaCIOJ0KEHUEM.




12

dopMyIMpOBaHUE OITpEICIICHU N
TPUTOHOMETPUUYECKUX (YHKIUI Il YTI0B MOBOPOTA
U OCTPBIX YIVIOB MPSMOYTOJIBHOTO TPEYTOJbHUKA M
00BSICHEHHE UX B3aUMOCBSI3U

OcHoBHBIE [IpumMeHeHrne OCHOBHBIX TPUTOHOMETPUYECKUX
TPUTOHOMeETPHYECKHUE TOKJI€CTB ISl BBIYMCIICHUS 3HAUEHU N
TOXKAECTBA TPUTOHOMETPUYECKHUX (DYHKIMM 11O OTHON U3 HUX
IIpeoOpa3zoBanus N3yuenue 0CHOBHBIX (POPMYIT TPUTOHOMETPHH:
npocTedmmx (opMyJIbI CIOXKEHUS, YABOCHHUS, IPEOOpa30BaHuUs
TPUTOHOMETPHYECKUX CYMMBbI TPUTOHOMETPHUUECKUX (DYHKIIHI B
BbIPa:KeHU POU3BEACHUE U MPOU3BEICHUS B CYMMY U
NpUMEHEHHE MPY BHIYUCICHUN 3HAUYCHUS
TPUTOHOMETPUYECKOTO BHIPAKEHHS M YIIPOILEHHUS €TO0.
O3HaKOMIIEHHE CO CBOMCTBAMU CUMMETPHUH TOYEK
Ha €AMHUYHON OKPYKHOCTH U MMPUMEHEHUE UX JIJIs
BbIBOJIa (pOpMYIT IPUBEACHUS
IIpocTreiimme Pemenue no ¢opmynaMm M TPUTOHOMETPUUYECKOMY
TPUTOHOMETPHYECKHUE KPYTy NpOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHHI.

YPABHEHHUS U HEPABEHCTBA

[IpumeneHnne oOUMX METO0B PEIICHUS] YpaBHEHUN
(mpuBeleHWE K JIMHEWMHOMY, KBaJpaTHOMY, METO]l
pa3NoKEeHUsT Ha MHOXKHTENHW, 3aMEHbl IMEePEeMEHHOM)
IIPU pEIIeHUH TPUTOHOMETPUYECKUX YPaBHEHU.

YMeHue oTMedaTh Ha Kpyre pelieHus MpoCTeHImx
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, APKKOCHHYC,
APKTaHIeHC YHcJIa

O3HaKOMIIEHHE C TTOHSATHEM O0paTHBIX
TPUTOHOMETPUUECKUX (QYHKITHH.

N3yuenue onpeneneHn apKkCHHYyCa, apKKOCHHYCA,
apKTaHTeHca yucia, opMyIUpOBaHUE UX,
U300paKeHrE HA EIUHUYHON OKPY>KHOCTH,
IPUMEHEHHE NPH PEIICHUH YPAaBHEHUN

®YHKIUU, UX CBOUCTBA U TPAOUKU

DyHKUNH.
IHonsiTHe 0
HeNpPepPbIBHOCTH PyHKIUU

O3HakoMJieHHE C  TMOHATHEM  TMEPEMEHHOMH,
npUMepaMu 3aBUCUMOCTEN MEXy NepPEMEHHBIMU.

O3HakoMIIeHHE C TIOHSATHEM Tpaduka, OnpeaesieHne
OPUHAMJEKHOCTH  TOYKH  Tpaduky  (QyHKIHH.
Onpenenenue o dbopmyie MpOCTEUIIEN
3aBUCUMOCTH, BHAa ee Trpaduka. BeipaxxeHue 110
dbopmysie ogHOM IEpEeMEHHOM Yepe3 apyrue.

O3HakoMJieHHE C  OIpeJeTeHUEM
dbopmynmupoBanue  ero.  Haxoxxnenue
omnpenesieHust U 00J1acTh 3HaYeHUU PyHKIUH

dynkummy,
o0acti

CgoiicTBa QyHKIMH.
I'padpuueckas
uHTepunperauus. [Ipumepsl

O3nakoMiieHHE C mOpuMepamMu (PYHKIHOHAIBHBIX
3aBUCUMOCTEN B PEAIBHBIX IMPOLECCAX M3 CMEKHBIX
JACIIUIUINH.
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(pyHKIHOHAIBHBIX
3aBHCHMMOCTEH B peajibHbIX
npoueccax u siBJCHUAX

O3HakOMJIEHHE C TOKA3aTEIbHBIMU PACCYXICHUSIMU
HEKOTOPBIX CBOMCTB JIMHEMHOM UM KBaJApaTUYHOM
GyHKIMI, T[pOBENECHUE HWCCIEIOBAHUS JIMHEUHOM,
KYCOYHO-JIMHEWHOM, JIpOOHO-TUHENHOM 51
KBaJIpaTUYHOU (DYHKIIMI, MOCTPOCHHE UX TpaUKOB.
[loctpoenue u  ureHue rpa@ukoB  (PYHKIMIIL.
UccnenoBanne  ¢ynknuu.  CocTaBieHUE  BHUIOB
(GyHKUMN 10 JaHHOMY YCIOBHUIO, pelIeHHE 3a/Jad Ha

AKCTPEMYM.
Brinosnnenne npeoOpa3zoBanuii rpapuka pyHKIMH
OopaTHbIe PyHKIMH N3yuenue HNOHSATHS oOpaTHoOM byHKIMY,

OIpesie]IeHUE BUJA U MOCTPOEHHUE rpaduka oOpaTHOU
(GyHKIMU, HAaXOXJEHUE ee O0JaCTU OIpeAesieHUs U
obOnactu 3HaueHui. [IpumeHeHue CBOWCTB (GYHKIUN
[P UCCJIEJOBAaHWM YPAaBHEHHMI M PELICHUM 3aJad Ha
JOKCTPEMYM.

O3HAKOMJICHHE C MTOHSTHEM CIIOXKHON (PYHKIIUU

CreneHHble,
NnoKa3areJibHbIE,
Jorapu(pmMudeckue u
TPUTOHOMETPUYECKHUE
bynkuun.

OopaTHble
TPUTOHOMETPUYECKHUE
bynkunn

Boruucnenne 3HaueHWd (QYHKIUMNA 1O 3HAYEHUIO
apryMeHTa.

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

Hcnons3oBanne cBOMCTB (DYHKIUN 711 CpPaBHEHHS
3HAYEHUH CTEMEeHEH u JIorapu(pMOB.

[TocTpoenue rpadukoB CTEMEHHBIX "
jorapupmMudeckux QyHKIIHA.

Pemenne mokazatenbHBIX U JIOTapUPMHUUYECKHUX
YpaBHEHUI U HEPABEHCTB MO U3BECTHBIM AJITOPUTMAaM.

O3HakoMJIEHHE C  MOHATHEM  HENPEPBIBHON
nepuoandeckoil pyHkiuu, GopMyJIupoOBaHHE CBOWCTB
CUHYCa U KOCHHYCa, TOCTPOCHHUE UX I'PaPUKOB.

O3HakoMJIEHHE C TIOHSATHUEM TapMOHUYECKHX
Koie0aHmii U MpUMepaMu TapMOHUYECKUX KOJeOaHH
JUISL  OTHMCAaHWSI TIPOIECCOB B (u3uMKe U JAPyrux
00JacTsaX 3HAHUS.

O3HakoMIieHUE c MTOHATUEM pa3pbIBHOM
NepUOaNIeCKOr (HyHKIHH, HOPMYITHPOBAHUE CBOWCTB
TAHTEHCA M KOTAHTEHCA, TOCTPOCHHE NX IPaduKOB.

[lpumeHeHnne CBOUCTB (YHKIMW [JIs1 CpaBHEHUS
3HAYEHUN TPUTOHOMETPUUECKUX (DYHKIUH, pPEIICHHS
TPUTOHOMETPUUECKUX YPABHEHUM.

[Toctpoenue rpauKoB 00paTHbIX
TPUTOHOMETPUUYECKUX (YHKIIMA KU ONpeAesieHHE IO
rpadukam UX CBOMCTB.

Brinonnenue npeobpa3zoBanus rpauKoB
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HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IHocaenoBaTeIbHOCTH

O3HaKOMJIEHHE C MNOHATHEM YUCIIOBOU
IIOCJICIOBATENLHOCTH,  cmocob0aMM €€ 3aJaHud,
BBIUUCJIICHUSIMH €€ YJICHOB.

O3HaKoMJICHHE C IIOHATUEM npeacia
ITOCJICAOBATCIIBHOCTH.
O3HaKkoMJICHHE C BBIYHCJIICHUCM CYMMBI

OECKOHEYHOr0  4YMCJIOBOTO  psAa Ha  IpUMEpe
BBIUMCIICHUS CYMMBI ~ OECKOHEUHO  yObIBaromiei
reOMEeTPHUECKON MPOTrPECCHU.

Pemenne 3amad Ha mpuMeHEHUE (OPMYIBI CYMMBI
OECKOHEUHO yObIBaro1en reOMETPUYECKOM
POrpPeCcCUu

IIpouszBoaHas u ee
NpUMEHeHHe

O3HAaKOMJICHHE C TTOHSATHEM TIPOU3BOTHOM.

N3yuyenue u GopMyITMpoBaHHE €€ MEXaHUYCCKOTO U
IrCOMETPUYECKOTO CMBIC/IA, H3YYCHHE aJropuT™Ma
BBIYHCJICHUS TPOU3BOJHON Ha MPUMEPE BBIYHCICHUS
MTHOBCHHOW CKOPOCTH U YIVIOBOTO KO3 duiueHTa
KacaTeJIbHOM.

CocraBieHue ypaBHEHHs KacaTelbHOH B 0O0IIeM
BUJIE.

YcBoenne mnpaBui auddepeHIupoBaHus, TaOIUIIbI
MIPOU3BOJIHBIX 3JIEMEHTAPHBIX (PYHKIUH, MPUMEHEHHE
s auddepennupoBanus  GYHKIIUMH, COCTaBICHUS
ypaBHEHHSI KacaTeIbHOM!.

N3ydenne TeopeM O CBSI3M CBOMCTB (DYHKIMH U
IIPOU3BOIHOM, (HOPMYIIUPOBKA HX.

[IpoBenenue C TOMOIIBIO MIPOU3BOJHOU
ucciaeoBaHus  (PyHKIMH, 3aJaHHOM  (POPMYIIOM.
VYcraHOBIIGHHE ~ CBSA3M  CBOMCTB  (QYHKIMHU |
IPOM3BOIHOM TI0 UX TpaduKam.

[IpumeHeHre NpOU3BOJHON U PEIICHUS 3aja4d Ha
HAX0XJACHNE HAaUOOJBIIETO, HANMEHBIIIETO 3HAYCHUS U
Ha HaAXOKJICHHE DKCTpEeMyMa

IlepBooOpa3Has u
HHTErpaJ

O3HakoMJieHHE C  TOHATHEM  HUHTErpajia |
nepBOOOpa3HOM.

W3ydyeHune mpaBuiia BBIUMCICHUS TIEPBOOOPA3ZHON U
TEOPEMBI

HeroTona-JleitOuuna.

Peumiennie 3amau Ha CBA3b MEPBOOOpPA3HOM U €€
MPOU3BOJHOM, BBIYUCIECHUE MEPBOOOpA3HOM  AJid
JAHHOU (DYHKIUU.

Peumiennie 3agau Ha NOpUMEHEHUWE HWHTErpana s
BBIYMCJICHUSI (PU3NUECKUX BEJIMYUH U TUIOIIAIeH
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YPABHEHUSA U HEPABEHCTBA

YpaBHeHUS U CUCTEMBbI
YPABHEHM M
HepaBeHcTBa U CHUCTEMBbI
HEPaBEHCTB C AByMS
nepeMeHHbIMH

O3HakOMJIEHHE C NPOCTEUIINMH CBEICHUSAMU O
KOpHSX airedpaudyeckux ypaBHEHHH, MOHATUSAMU
VICCIIEIOBaHUs YPAaBHEHUHN U CUCTEM YpaBHEHU.

N3yyeHne Teopuun paBHOCUIBHOCTH YPAaBHEHUU U €€
npuMeHeHus.  lloBropeHue — 3amucu  pelIeHus
CTaHJAPTHBIX ypaBHEHWH, NMPUEMOB IpeoOpa3zoBaHUs
YpPaBHEHUU  JUII  CBEAEHHMS K  CTaHAApPTHOMY
YPAaBHEHUIO.

Pemenue pallMOHAJIbHBIX, UPPALMOHANIBHBIX,
II0KA3aTEJIbHBIX U TPUTOHOMETPUUYECKUX YPABHEHUU U
CHCTEM.

Hcnonb3zoBanue cBOMCTB U rpa@ukoB GyHKUIUN AJis
pewenuss  ypaBHeHui.  [loBTOpeHMEe  OCHOBHBIX
IIPUEMOB PELIEHUS CUCTEM.

Pemienne ypaBHEHHMM ¢ INPpUMEHEHHMEM  BCEX
NPUEMOB (Pa3JIOKEHHUSI HAa MHOXUTEIW, BBEICHUS
HOBBIX HEU3BECTHBIX, IOJCTAHOBKH, TIpaduueckoro
METO/a).

Pewienne cucreM ypaBHEHHH C IPUMEHEHUEM
pa3iauuHbBIX crocoboB. O3HakoOMIIEHHE C OOMIMMHU
BOIIPOCAMU PEILIECHUS HEPABEHCTB U HCIIOJIB30BAHUE
CBOMCTB UM rpa@uKkoB (QYHKUMH TpU pELIECHUU
HEPaBEHCTB.

Pemienrie HepaBeHCTB M CHUCTEM HEPABEHCTB C
IPUMEHEHUEM Pa3INYHbIX CIIOCOOOB.

IIpumMenenne  MareMaTUYECKUX  METONOB  JUIA
pelIeHNs CONEPXKATEIbHBIX 3a1ad M3 Pas3IMYHbIX
obrmactei Hayku W TpakTuku. HHTeprpeTnpoBaHHE
pE3yIAbTATOB C YYETOM PEAIbHBIX OTPAHUYCHUN

3JEMEHTBI KOMBUHATOPUKU, TEOPUU BEPOSITHOCTEM U

CTATUCTHUKHN

OcHOBHBIE TOHATHSA
KOMOMHATOPUKH

M3ydeHue npaBmiia KOMOMHATOPUKH U TIPUMCHEHHUE
IIPU PEIICHUN KOMOWHATOPHBIX 3a7a4.

Pemernie  KOMOMHATOPHBIX  3a7a4  METOJIOM
nepebopa u 1Mo MPaBHITy YMHOKCHUS.

O3HakoOMJIEHHE C TIOHATHSIMH KOMOWHATOPHUKH:
pa3MEIICHUSAMH, COYETaHUSAMHU, TIePEeCTaHOBKAMU U
dbopMynaMu JIJIS UX BEIYUCIICHUS.

OObsicHeHME W  TpuUMeHeHHe  GopMmyn IS
BBIYMCIICHHS pa3MeIleHuH, MepecTaHOBOK "
COYETAaHHUM NIPHU PELICHUM 3a/1a4.

Osnakomyienne ¢ OmHomMoM  HprlooToHa W
TpeyroabHuKoM [lackans. PemeHne npakTHYECKUX
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3aJlad € HCIOJb30BAaHMEM TMOHATUA MW  MpaBuil
KOMOMHATOPUKH

DJIEMEHThI TEOPUH
BEPOSATHOCTEH

N3yuenue KJIACCUYECKOT 0 OIpEIEIICHUS
BEPOSATHOCTH, CBOWCTB BEPOATHOCTU, TEOPEMBI O
CyMME€ BEpPOSATHOCTEM.

Paccmotpenue IIPUMEPOB BBIUHCIICHUS
BeposATHOCTEN. Pemenne

3aJlay Ha BBIYMCJIEHHE BEPOSTHOCTEN COOBITHIA

IIpeacraBienue JaHHBIX
(TadaMubl, AMATPAMMBI,

rpaguxmn)

O3HaKoMJICHHE C MMpeaACTaBJICHUCM YHCJIOBBIX
JaHHBIX 151 150.¢ XaApaKTCPpUCTUKAMMU. Pemenue
MPAKTUYCCKUX  3ada4Y Ha 06pa60T1<y YHUCJIOBBIX
JAaHHBIX, BBIYMCIICHUC UX XAdPAKTCPUCTUK

I'EOMETPUSA

IIpsiMbIe U MJIOCKOCTH
B IPOCTPAaHCTBE

@opMyJIMpOBKA UM TNPUBEACHUE JI0KA3ATEJIbCTB
MPU3HAKOB B3aUMHOI'O PACIOJIOKEHUA MPSIMBIX U
IJIOCKOCTEW. Pacrno3HaBanue Ha dyepTekax U MOAEIAX
pPa3IMYHBIX  CIy4a€B B3aMMHOIO  PACIHOJIOKECHUS
NpSIMBIX M IUIOCKOCTEHW, apryMEHTHUPOBAHHE CBOUX
CYXKICHUM.

DopMyJIMPOBAaHUE OINPENCIICHUN, IPU3HAKOB W
CBOWCTB  MMAPAUICIBHBIX U  NEPHEHIMKYISAPHBIX
IJIOCKOCTEM, ABYIPAHHBIX U JUHEUHBIX YTJIOB.

BrinosiHEHHE TTOCTPOEHHUS YIJIOB MEXAY IPSAMBIMU,
IPSAMOM M IUIOCKOCTBIO, MEXIY IUIOCKOCTSAMM IIO
ONMCAHUIO, U PACIIO3HABAHUE UX HA MOJEIISIX.

[IpuMeHeHne TpU3HAKOB U CBOMCTB PACIIOIOKEHUS
IIPSMBIX U INIOCKOCTEN MPU PELICHUN 3a1a4.

N306paskeHne Ha pUCYHKAaX U KOHCTPYHUPOBAaHHE Ha
MOJEAX  NEPHCHAUKYJAPOB W HAKJIOHHBIX K
IUIOCKOCTH, IIPSAMBIX, MapajuleNIbHBIX IIOCKOCTEH,
YIJI0B MEXKIY TPSIMOM M TJIOCKOCTHIO U 0OOOCHOBAaHHE
IIOCTPOEHUS.

Pemienne 3agay Ha BBIUKMCIEHUE T€OMETPUUYECKUX
BenMuuH. ONHUCBHIBAHUE PACCTOSIHUA OT TOYKU [0
IUDIOCKOCTH, OT MPAMOM JO IUIOCKOCTH, MEXIY
IJIOCKOCTSIMH, MEXAY CKPEUIMBAIOLIMMUCS NPSMBIMH,
MEX Ty TPOU3BOJIBHBIMU (DUTYpaMH B IPOCTPAHCTBE.

@opMyIMpPOBaHHE W  JIOKa3bIBAHWE OCHOBHBIX
TEOPEM O PaCCTOSHUAX(TEOpPEM  CYIIECTBOBAHMS,
CBOMCTBA).

N3o0paxenue Ha yepTexkax U MOJEISAX PACCTOSHUS
U 00OCHOBaHME CBOMX CYyxkJIeHuil. OmnpenenecHue H
BBIYMCIICHUE paccTosiHUN B MIPOCTPAHCTBE.
[Ipumenenue Gopmyn U TeopeM IUIAHUMETPUU ISt
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peIcHuA 3aaa4.
O3HaKoOMJICHHE C IIOHATHUEM napaijieJibHOT'O

IPOEKTHUPOBAHHUS u ero CBOMCTBaMH.

dopmynupoBaHue TEOPEMBI 0 TI0LIATN

OpPTOTrOHAIBHOW MPOEKIUU MHOTOYTOJIbHUKA.
[Ipumenenue TEOpUHU TSt 000CHOBaHUS

NIOCTPOCHU W  BBIYUCIEHUNW. ApryMEHTHPOBAaHHE
CBOMX CYXIECHMM O B3aMMHOM  DPAacCIIOJ0XKEHUU
IPOCTPAHCTBEHHBIX (pUTyp

MHororpaHHuKH

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

N3o0paxxeHne MHOTOTPAaHHUKOB U BBITIOJIHCHUE
MOCTPOCHUSI  HAa  M300paXEHUSIX U MOJEIAX

MHOT'OTPaHHUKOB.
BeluncneHne JNUHEHHBIX DSJIEMEHTOB W YIJIOB B
IIPOCTPAHCTBEHHBIX KOH(UTypalusX,

apryMEHTUPOBAHUE CBOUX CYXKICHUI.

XapakTepuCcTUKa U HW300paXeHHWe  CeYCHUs,
pa3BEpPTKU MHOTOTPAaHHUKOB, BBIYMCIIEHUE IUIOLIAJEH
ITIOBEPXHOCTEM.

[TocTpoeHune mpocTelmmx cedeHuil KyOa, MPU3MBI,
nupamuabl. llpuMenenue (akToB U CBEIEHUU U3
IJIAHUMETPUH.

O3HakoMJieHHE C  BHJAAaMU  CHUMMETPH B
IPOCTpPaHCTBE, (OPMYIUPOBAHUE OIPEIACICHUN WU
CBOMCTB. XapakTEpUCTHUKA CUMMETPUM TEJ BpallCHUS
Y MHOTOTPaHHHUKOB. [[puMeHEeHNE CBOMCTB CUMMETPUU
npu peiieHnu 3aaad. Mcnons3oBanue npruoOpeTeHHBIX
3HAHUM Uil KCCIENOBAHUS U MOJEIHUPOBAHUSA
HECIIOKHBIX  3amady.  M3o0pakeHHMe  OCHOBHBIX
MHOTOTPAHHUKOB W  BBIIIOJIHEHHE PHUCYHKOB IO
YCJIOBUSM 3a7a4

Tesia u moBepXHOCTH
BpalleHUs

O3HakoMJieHHE C BUJAMH Tell  BpAIllCHUS,
dbopMyITUpOBAaHKE X ONPEIACICHUN U CBOUCTB.

@opmMyIMpPOBAaHHE TEOPEM O CEUYECHUM 1Iapa
TUTOCKOCTBIO | TNTIOCKOCTH, KaCcaTeIbHOU K cepe.

XapaKkTeprCTUKA U N300paXKeHue Tell BpalleHus, UX
pPa3BEpPTKHU, CEUCHUSI.

Pemenne 3amadu Ha  MOCTpOEHME  CEYEHUM,
BBIUYHCJICHUE JIJIMH, PACCTOSIHHUM, YIJIOB, IUIOMIAACH.
[IpoBeneHne  nOKa3aTEAbHBIX  PACCYXIACHUM  IIpHU
peLIeHnN 3a7ay.

[IpumeHeHnEe CBOMCTB CHMMETPUM IIPU PELICHUU
3a/1a4 Ha TeJla BpallleHHs, KOMOUHAIIUIO TEJl.
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N300paxkeHre  OCHOBHBIX  KpPYIJbIX Tel U
BBIIIOJIHEHUE PUCYHKA 110 YCIOBUIO 3aa41

HN3mepenus B reomerpuu

O3HakoOMJICHHE C TIOHATHSAMHU INIOMIAIH M 00beMa,
aKCMOMaMH

1 CBOMCTBaMH.

Pemenue 3aga4 Ha BBIYMCIICHUE IUIOMIAACH MITOCKUX
Guryp ¢ npuMeHEHHUEM COOTBETCTBYIOIIUX (HOPMYI U
(akTOB U3 IJITAHUMETPUHU.

N3yuenne TeopeM O BBIYUCICHUH OO0BEMOB
MPOCTPAHCTBEHHBIX  TEJ, PpEIICHHEe 3aJa4  Ha
npuMeHeHre GopMyJl BHIYUCTIECHUS 00BEMOB.

Nzydenne QopMmyn st BBIYUCICHHUS TUIOMIAEH
MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJI BPAIICHUSI.

O3HaKOMJIEHHE C METOJOM BBIYMCIICHHUS ILIOIIAIN
MOBEPXHOCTH CEPBHI.

Pemenne 3amay  Ha  BBIUMCIEHHE  ILIOMIAJEH
MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

KoopanHaTsl 1 BEKTOpPbI

O3HakoMJIEHHE C TOHSATHEM BekTopa. M3yueHue
JICKapTOBOM CHUCTEMbl KOOPJMHAT B MPOCTPAHCTBE,
NOCTPOEHHE IO 3aJaHHbIM KOOpPAWMHATAM TOYEK H
IJIOCKOCTEH, HAXOKJIEHHE KOOPIUHAT TOYEK.

Haxoxnenue ypaBHEHUH OKPYKHOCTH, cdepsl,
IUIOCKOCTH.  BpIunclieHue  pacCTOSIHUNM — MEXIYy
TOYKaAMH.

N3ydeHne CBONCTB BEKTOPHBIX BEIWYHUH, PaBUI
pa3lIoXKEHU BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IpaBUJl  HAXOXKIEHUS  KOOPJAWHAT  BEKTOpa B
MPOCTPAHCTBE, MPaBWI JIEMCTBUA C BEKTOPAMHU,
3aIaHHBIMU KOOPJIHHATaAMHU.

[IpuMeHeHue TeopuM TMpU PENIEHUU 3a4ad Ha
JIEUCTBUSA C BEKTOPAMU.

N3ydyeHue CKalApHOrO MPOU3BEIECHUS BEKTOPOB,
BEKTOPDHOI'O  YpPaBHEHUs INPAMOM H  ILIOCKOCTH.
[IpuMeHeHHE TEOpMH TIPU pELIICHUWM 3aJa4  Ha
JEUCTBUASL C BEKTOpPAMHU, KOOPAWHATHBIM METO/,
IIPUMEHEHHE

BEKTOPOB [UJI1 BBIYMCJICHHS BEJIMYMH YIJIOB U
PaCCTOSIHUM.

O3HakoMJieHHE C  JO0Ka3aTelIbCTBAMH  TEOPEM
CTEPEOMETPHUHU O B3aUMHOM PACITOJIOKEHUH MPSIMBIX U
IJIOCKOCTEM C UCMOJIb30BAHUEM

BEKTOPOB
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4 YYEBHO-METOANYECKOE U MATEPUAJIbBHO-TEXHUYECKOE
OBECIIEYEHHUE IMPOTI'PAMMBbI

Peanuzanmst mporpamMmbl AUCIUIUIMHBI TPEOyeT HAMWYNS YIeOHON ayauTOpUN IS
MIPOBEICHUS 3aHATUH JICKITMOHHOTO THIIA, 3aHATHI CEMUHAPCKOTO THTIA.
Oob0opynoBanmue:
Okpad aisa npoektopa Digis (mupuna 160 cm)
Hoyt6yk npenonasatenst HP 15DB0098UR
HabGop neMoHCTpanmoHHOTO O0O0OpYyIOBaHUS H Y4e€OHO-HArJSJHBIX ITOCOOHH,
o0ecreunBaloIne TEMATUYECKUE WLTIOCTPAIUH 110 JUCIUTLIINHE.
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