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PaGouass mporpamma y4eOHOW JAUCITUTUTHHBI OVJ. 04 MaremaTtuka
pazpaborana Ha ocHoBe TpeboBanuii DI'OC cpeanero obOiero oOpa3oBaHuUA,
NPENbABISIEMbIX K CTPYKTYpe, COACpPKAaHUIO M pE3ysibTaTaM OCBOCHHUS Yy4eOHOU
TUCIUIUIMHBL «MaTemaTuka», 1 B COOTBETCTBUU PekoMeHaalusIMu 1Mo opraHu3aluu
MOJIYYEHHsI CpelHero o01iero oopa3oBaHus B Mpejeiax OCBOCHHS 00pa30BaTENbHBIX
IpOrpaMM CpPETHEro MpodeccHOHaILHOr0 00pa3oBaHUsl Ha 0a3e OCHOBHOTO OOIIETro
oOpazoBaHusi ¢  ydyeroM  TpeOoBaHUN  (eaepalibHbIX  TOCYJapCTBEHHBIX
o0Opa3oBaTeNbHBIX CTAaHAAPTOB W TOJydyaeMOl mpodeccuu WM CIEeUUaIbHOCTH
CPEIHETO poecCuOHaTEHOTO oOpa3oBaHUs (mrchMO JlemapramenTa
rOCy/lapCTBEHHOM TOJHUTUKH B cdepe MOAroToBkH pabouux kampo u IO
Munobpuayku Poccun ot 17.03.2015 Ne06-259) u npumepHOl NIpOrpaMmbl
o0meoOpazoBaTenbHON y4eOHOW AUCIUIUIMHBI «MartemaTtnka: anredpa W Hamada
MaTEMaTHYECKOTO aHaJIN3a; TeOMETPHUs» A MPOo(dhecCHOHATBHBIX 00pa30BaTeNbHBIX
opranmzammii.  ®T'AY  «OUPO» ot 21 wurwona 2015 1. pazpabotaHHOi MO
crienraibHOCTSIM U Tipodeccusim CIIO.

23.01.09 MamuHKICT TOKOMOTHUBA
23.01.10  Caecapp 1o 00CIy>KHMBAaHUIO U PEMOHTY TTOJIBUKHOTO COCTaBa

Opranmzanus - pazpaboruuk: BIIOY OO «OpnoBckuii TEXHUKYM ITyTeH COOOIIEHUs
nMmenu B.A. JlanoukuHay

Pazpabotuunku:

TepuoBbix H.U., meroguct BIIOY OO «OpiioBckuii TEXHUKYM ITyTEH COOOIICHUS
nMenu B.A. Jlanoukunay;

®posoBa JI.H., nmpenogaBarens matemarnku BIIOY OO «OpioBCckuil TEXHUKYM
nyTei cooduenus umenn B.A. JlanoukuHay,

PaccmotpeHno, 0100peHo U peKOMEHI0BaHO K MPUMEHEHUIO Ha 3aCe/laHuu MPEAMETHO-

IIUKJIOBON KOMUCCHUHU €CTECTBEHHO-HAYYHBIX TUCITUTIINH.
ITpotokoa NelO ot «22» uronst 2021r.

[TPOBEPEHO: COI'JJACOBAHO:

3ameC}ﬁenL JIMpEKTOpA:
@"ﬁg @& 7~ Cumonosa I H.
. kadempoii OI1

%7 Vsanosa E.JL

meromuct OY
Tepuoseix H.M.
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[TosicuuTenbHas 3amucka

OO6mas xapakTepucTika yueOHoN AuciuIuinHbl «Marematuka (mpod)»
MecTto yueOHON TUCIUTUIMHBI B y4eOHOM IUTaHe

Pe3ynbraThl 0cBOE€HNS YU€OHON AMCLIUILIMHBI

Conepsxanue yaeOHOMN TUCIIUTUIAHBI

Anrebpa

OCHOBBI TPUTOHOMETPUU

OYHKIMH, UX CBOMCTBA U IpaduKu

Hayana maremaTuueckoro aHanusa

VYpaBHeHUS U HEpaBEHCTBA

KombOunaTopuka, CTaTUCTUKA U TEOPUS BEPOSITHOCTEN

I'eomeTrpus

TemaTnueckoe IIaHuPOBAHUE

XapakTeprucTUKa OCHOBHBIX BUJIOB YUEOHOU JIEATEIHHOCTH CTYCHTOB
VY4eOHO-MEeTOINYECKOE U MAaTEPUATIbLHO-TEXHUUECKOE 00ecTIeueHUE
porpamMmbl yaeOHOM AuciuIuMHbl «MaTtemaTtuka (mpod)»
Pexomennyemas nuteparypa



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma oOmieoOpazoBaTebHON y4eOHOM auciuiivHa «MaTtemartuka
(npod)» mnpenHazHaueHa JUIS  U3YYEHUS MAaTeMAaTHUKH B MpodecCHOHATbHBIX
oOpazoBarenbHbix opranuzanusx CIIO, peanusyomux o0pa3oBaTeIbHYIO MPOTPaAMMy
cpenHero oOiero o0pa3oBaHus B Ipejeliax OCBOCHUS OCHOBHOHM 00pa3oBaTesibHOMN
nporpammbl CITO (OOIT CIIO) Ha 06a3e OCHOBHOTO 0O0IIero 0Opa3oBaHUsS MPHU
MOJITOTOBKE KBAIM(DUIIMPOBAHHBIX PAO0UMX, CITY>KaIHX.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero oOriero
00pa3oBaHusl, TPEABABIAEMBIX K CTPYKTYpPE, COAEPKAHUIO U PE3YJIbTaTaM OCBOECHHS
y4eOHOH JUCHHMIUIMHBI «MaremaTtnka», B COOTBETCTBHH C PexomeHmamusmMu 1o
OpraHM3aliy TOJYYEHHUs CpeIHero oOmero o0pa3oBaHHUS B MpeAesaX OCBOCHUS
00pa3oBaTEIbHBIX MPOrpaMM CpelHero MpodecCUOHANBbHOr0 oOpa3oBaHUsA Ha Oasze
OCHOBHOTO  00miero oOpa3oBaHusi C ydyeToM TpeOoBaHUM  (eaepaabHbIX
rocyJapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB W MOJydaeMoil mnpodeccun wiv
CHELHAIBHOCTUA CPEIHEro NpodeccruoHaabHoro oopaszoBanus (muceMo /lemapramenTa
rocyJapCTBEHHOM TOJUTUKU B cdepe mnoaroroBku padbouux kaapoB u IO
Munobpuayku Poccun ot 17.03.2015 No 06-259) m mnpumepHON NpOrpamMmbl
oOmieoOpaszoBarenbHON yueOHOM auciuruinabl «Martematuka: AnreOpa W Hanauda
MaTEeMaTUYEeCKOro aHanusa; ['eomerpus» s mpodecCHOHATBHBIX 00pa30oBaTEIbHBIX
oprannzanuid ®I'AY «DHUPO» ot 21 uroma 2015 1. ¢ yueTroM npuMEPHOW OCHOBHOM
oOpa3oBaTeNbHOM MpOrpaMMbl  CpelHero oOmero oOpa3oBaHus, OJ0OPEHHOM
penieHMeM  (eaepaIbHOr0  Y4eOHO-METOAMYECKOro OOBEIMHEHHS] 10 o0uiemMy
obOpazoBaHuio (mpoTokos oT 28 utoHs 2016 r. Ne 2/16-3).

Copepxanue nporpamMmmbl «Marematuka (Ipo@)» HampaBiI€HO Ha JOCTHXKEHHE
CICIYIOIINX LEIICH:

e obOecnieueHue COOPMHUPOBAHHOCTH  MPEJACTABICHUNA O  COIMAIBHBIX,
KyJbTYPHBIX U UCTOPUUYECKHUX (DAKTOpPAX CTAHOBIICHUS MAaTEMATHUKHU;

e obOecnieueHrue CcGHOPMUPOBAHHOCTH JIOTHYECKOTO, QJITOPUTMHUYECKOTO U
MaTEMaTUYECKOTO MBIIILICHUS;

* o0ecrieyeHue cOpMUPOBAHHOCTH YMEHUN MPUMEHSTH MOJyUYEHHbIE 3HAHUS
P PEIIEHUH Pa3IUIHbBIX 33724,

* obecnieueHre chOPMUPOBAHHOCTU MPEACTABICHUM O MaTeMaTHUKE KaK 4acTu
00IIIeYeIIOBEYECKOW KYJIbTYphl, YHHBEPCAIBHOM SI3bIKC HAYKH, ITO3BOJISIFOIIICM
OMKCHIBATHh M U3y4YaTh PCAbHBIC MTPOIIECCHI U SBJICHUSI.

B mporpammy BKIIIOYEHO cOAep)kKaHHWE, HalpaBJICHHOE Ha (OPMHPOBAHUEC Y
CTYJCHTOB KOMIETEHIIUM, HEOOXO0AMMBIX Jis KauecTBeHHOTO ocBoeHust OOIT CITO na
0a3ze OCHOBHOTO 00I1Iero 00Opa3oBaHusl ¢ MOJy4YEHHUEM CPEIHEro o0Iero oopa3oBaHusi;
MPOTpaMMBbI MOATOTOBKH KBaTU(UIIMPOBAHHBIX pabouux, ciayxammux (ITITKPC).

[Tporpamma yueOHOM mucturinHbl «Matematuka (pod)» SBISIETCS OCHOBOM
Uit pa3paboTku  paboumx  mporpamMM, B KOTOPHIX  MpodecCHOHATHHBIC
oOpa3oBareNbHbIE OpPraHW3allid, peaM3yIoImKue O00pa30BaTEIbHYI0 MPOTPAMMY
cpennero obmero odpaszoBanus B npenenax ocoeruss OOII CIIO Ha 6a3e 0CHOBHOTO
obOmero  oOpa3oBaHWs,  YTOUHSIOT  COJAEpKaHWE  y4eOHOro  MaTepuaia,
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MOCJIEIOBATEILHOCTh €T0 H3Y4YeHHUs, paclpeesieHne YYeOHBIX YacoB, TEMAaTHUKY
pedepaTtoB, BHIBI CaMOCTOSATEIBHBIX pPa0OT, yUYUTHIBAs CIHEMU(UKY TporpamMm
MOJITOTOBKY KBATM(UITUPOBAHHBIX Pa00UNX, CIYKAIIUX OCBAUBaeMOU MPOPECCHH.

[IporpaMMa  MOXKET  WCIOJB30BAThCS  APYTUMH  MpodecCHOHATBHBIMU
o0pa3oBaTeNbHBIMA OPTAaHU3AIUAMH, PEATU3YIONIMMH 00pa30BaTEeIbHYIO MPOTPAMMY
cpemHero obmiero oopazoBanust B npeaenax ocBoeHus ocHoBHoit OOIT CIIO Ha 6aze
ocHOBHOro 0611ero oopazoanus (IITIKPC).

OBIIAS XAPAKTEPUCTUKA YYEFHOHN JUCHUIIJIMHBI
«Maremaruka (pod)»

Maremartuka ABIISIETCS (yHIaMEHTAIbHOM o011ieo0pa3oBaTeIbHON
OUCLMIUIMHOM  CO  CJIOXHUBUIMMCS  YCTOMYMBBIM  COJIEp)KaHHEM M OOLIUMU
TpeOOBaHUAMU K MOJATOTOBKE 00yUYaIOLIUXCA.

B mpodeccruonanbHbIx  00pa3oBaTENIbHBIX OpPraHM3alMsIX, PEaTU3YIOIINX
00pa3oBaTEIbHYIO MPOrPaMMy CPEIHETo 0011ero oOpa3oBaHus B MpeesiaX OCBOCHUS
OIIOII CIIO Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHUsl, U3YYEHUE MAaTEMATUKU UMEET
CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT MPOQuiIs NpodhecCHOHATBHOT0 00pa30BaHus.

OT0 BRIpAXKaeTCA B COACPKAHUU O0yUEHUSI, KOJTMUECTBE YacOB, BBIICISEMBIX Ha
M3YYEeHHE OTACNIbHBIX TEM MPOTPaMMBbl, TITyOHMHE UX OCBOEHUS CTyJIEHTaMH, 00beMe H
XapakTepe MPaKTUYECKUX 3aHSITHI, BUJIaX BHEAYIUTOPHOW CaMOCTOSTEIbHON padOThI
CTYJCHTOB.

OOmue nenu M3ydeHHs: MaTeMaTHKU TPAJAMIHMOHHO PEajU3yTCsl B YEThIPEX
HampaBJICHUSIX:

1) oOuiee npeacTaBieHUe 00 UAESX U METOJIaX MaTeMaTHKU;

2) MHTEJUIEKTYaJIbHOE Pa3BUTHE;

3) OBJaJIeHHE HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;
4) BOCIIMTATEJIbHOE BO3JICHCTBHE.

[Tpodunuzamnus mnener MaTeMaTU4ecKOro oOpa3oBaHusl OTpa)XaeTcs Ha BHIOOpE
MPUOPUTETOB B OpraHU3alMK ydyeOHON JesTenbHOCTH oOydarommxcsd. Jls
TEXHUYECKOro mpoduiia npopecCuoHaIbHOTO 00pa3oBaHusl BEIOOP LENeil cMelaeTcs
B TparMaTHYeCKOM HAmpaBJICHUH, MPEIyCMATPUBAIONIEM YCWJICHHE W PaCHIMpPEHUE
MPUKIIATHOTO XapaKkTepa U3yuyeHus: MaTeMaTUKH, MPEUMYIIICCTBEHHOH OPHEHTAIlMU Ha
QITOPUTMHUYECKHUN CTHIIb TIO3HABATEILHON ACSITENbHOCTU. V3yueHne MaTeMaTHKH KaK
npopuabHON  001Ie00pa3oBaTeIbHON  Y4eOHON  JUCIUIUIMHBI,  yUYUTHIBAIOIICH
cnenupuKy ocBanBaemMbIx ctynentamu rpodeccuit CITO, obecnieunBaeTcs:

» BBIOOPOM PA3IMYHBIX MOJXOIOB K BBEJICHUIO OCHOBHBIX MOHSATHIA;

» (GopMHpOBaHWEM  CHCTEMBbI  YYE€OHBIX  3aJaHHi, O0O0ECIICYMBAIOIIIX
53¢ (HeKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX LEJIEBBIX YCTAHOBOK;

» o0orameHHeM CIeKTpa CTHIeH y4eOHOW  JesTeTbHOCTH 3a  CYeT
COTJIACOBAaHUSl C BEIYIIMMHU JEATEIbHOCTHBIMH XapaKTePUCTHKAaMHU BBIOPAHHOM
npodeccun / CeruaIbHOCTH.

[TIpodunpHas cocTaBisOmas OTpaKaeTcs B TPeOOBaHMSIX K TMOATOTOBKE
00y4aroluxcs B YaCTH:

» oO0mel cuCTeMBbl 3HAHWH: COJEp)KATENbHbIE TPUMEPHl HCIOJB30BAHUS
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MaTeMaTUYECKHUX UCH U METOJIOB B TPO(PECCHOHATILHOM eI TEILHOCTH;

» YMEHUH: pa3nuune B ypOBHE TpPeOOBaHWN K CJIOXKHOCTH TPUMEHSIEMBIX
aJITOPUTMOB;

» TPaKTUYCCKOTO HCIOJb30BaHUs TNPUOOPETCHHBIX 3HAHUH W yMCHHIA:
WHIUBHIYAILHOTO YYeOHOTO OMBITA B IOCTPOCHUH MaTeMaTHYSCKUX MOJIETEH,
BBITIOJTHCHUH HCCIIEIOBATEIILCKUX TIPOEKTOB.

Takum 00pazoM, peanu3anusi CoepKaHus YIeOHON TUCITUTUIMHBI OPUEHTHPYET
Ha TPUOPUTETHYIO POJb TPOIECCYATbHBIX XapaKTePUCTUK YIeOHOH pPabOThI,
3aBUCAIMX OT Tpoduis MpoecCHOHATLHOTO 00pa3oBaHMsl, IMOTYYEHUS OIBITA
WCIIOJIb30BAaHUS MATEMAaTHKH B COJEPKATEIbHBIX W TPO(HECCHOHATBHO 3HAYMMBIX
CUTyallMsIX 10 CpaBHEHUI0O ¢  (PopMaIbHO-YPOBHEBHIMH  PE3yJbTaTHUBHBIMU
XapaKTEPUCTHKAMU O0yICHHUSI.

Conepxkanue ydyeOHOM JUCHUIUIMHBI pa3pabOTaHO B  COOTBETCTBUU C
OCHOBHBIMHU COJICPKATEIHHBIMU JTUHUSAMUA O0YUEHUSI MaTeMAaTUKeE:

» anreOpamueckas JUHUS, BKIIIOYAIONIAsi CHCTEMAaTH3allMI0 CBEICHUH O
YHUCJIax; U3yuyeHHUEe HOBBIX M 0000IIEHNE paHee U3YyYEHHBIX ornepanuil (BO3BEJCHHUE B
CTENEHb, W3BJCUYCHHE KOpHS, JorapuMHUpOBaHUE, CHUHYC, KOCHUHYC, TaHTEHC,
KOTAHT€HC W OOpaTHbIE K HUM); M3YYEHHE HOBBIX BHUOB YHMCIIOBBIX BBIPAKECHUHA U
(dbopMyI1; COBEPIIIEHCTBOBAHKE MPAKTUYECKUX HABBIKOB U BHIYUCIUTEIIBHON KYJIbTYpHI,
pacHIMpeHne U COBEPIICHCTBOBAHUE alNTreOpandecKoro arrmapara, ChGOpMUPOBAHHOTO B
OCHOBHOH IIIKOJIE, U €r0 NMPUMEHEHUE K PEIICHUI0 MAaTEMaTHYECKUX W TMPUKIATHBIX
3ajady;

» TeopeTUKO-(QYHKIMOHATIbHAS JIMHUS, BKIIOYAIONIAs CHCTEMAaTH3AINI0 U
paciIMpeHne CBEICHUW O (YHKIUAX, COBEPIICHCTBOBAHWE TpapUUeCKUX YMEHUH;
3HAKOMCTBO C OCHOBHBIMH HJIESIMH M METOJaMH MaTeMaTHYECKOTO aHaJu3a B 00beMe,
MO3BOJISIONIEM HCCIEAOBAaTh DJJIEMEHTApHBIC (YHKIIMM U pEIIaTh MPOCTEHIIHe
reoMeTpuyeckue, GU3NIecKue u Apyrue NpuKiIaaHbie 3a1a4u;

» JMHUS ypaBHEHWH W HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOCHUH U
UCCJICIOBAHUM MAaTEMaTUYECKHX MOJIeJIeH, MepeceKaronascs ¢ airedpandeckor u
TEOPETUKO-(PYHKITMOHAILHONW ~ JIMHUSMH M BKJIIOYAlOmas ~ pa3BUTHE U
COBEPIIICHCTBOBAHUE TEXHUKH alreOpandecKux NpeoOpa3oBaHUN IS perIeHUs
ypaBHEHU#, HEPABEHCTB W CUCTEM; (POPMUPOBAHUE CIIOCOOHOCTH CTPOUTH U
MCCJIEIOBATh MPOCTEUININE MaTEMaTUYECKUEe MOJACIU TPH PEHICHUH TMPUKIAIHBIX
3a/1a4, 3a7a4 U3 CMSKHBIX M CIICIIUAIBHBIX TUCIUTIINH;

» TeoMeTpHYeCKas JIMHUS, BKIIIOYAIONIAs HArJsSIHbIC TIPEICTaBICHUS O
IIPOCTPAHCTBEHHBIX (UTYypax M U3YYCHHE HUX CBOWCTB, (DOPMHUPOBAHHWE W Pa3BUTHE
IIPOCTPAHCTBEHHOTO BOOOPaKCHUS, Pa3BUTHE CIIOCOOOB T€OMETPUUYCCKUX M3MEPCHHIA,
KOOPJIMHATHOTO H BEKTOPHOTO METOJOB [IJII pEHICHUS MaTeMaTHYEeCKUX U
IIPHUKJIAIHBIX 337024,

> CTOXAaCTUYeCKas JIMHUSI, OCHOBAHHAS HA Pa3BUTUU KOMOWHATOPHBIX YMECHHU,
MPEACTABICHU O BEPOSITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTAX OKPYKAIOIIETO
MUpa.

Paznenbl (Tembl), BKIIFOUEHHBIE B COJIEpKAHNE yUeOHOM NUCIUIUINHBI, SIBISIOTCS
oOmuMu 17151 Bcex npoduiielt mpodeccnoHanbHOT0 00pa3oBaHMs U MPU BCEX 00BEeMax
y4eOHOTO BpPEMEHHM HE3aBUCMMO OT TOTO, SBJSETCA M Yy4yeOHas IUCIMIUIMHA
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«Marematuka: AnreOpa W Hayala MaTeMaTHYecKOro aHamuza, [eomeTpusy»

poUIBLHOM.
B TemaruueckoMm IIaHe IporpaMMBbl yUeOHBIN MaTepHal MpeacTaBicH B popme
qepeyomerocs pa3BepTHIBaHUS OCHOBHBIX COJIEPIKATEITbHBIX JTMHANA

(aireOpanyeckor,  TEOPETUKO-(QYHKIIMOHAIBHON, ypaBHEHMH U  HEPaBEHCTB,
r€OMETPUYECKOM, CTOXAaCTUYECKOM), YTO TMO3BOJIAET THUOKO UCIOJIb30BaTh UX
pacroJioKeHUe U B3aUMOCBSA3b, COCTABIATh pabOUYUil KaJIeHJapHbIN MJIaH, MO-pPa3HOMY
gyepemysl yaeOHbIe TeMbl (TJIaBbl yUeOHUKA), YUUTHIBAs IPO(PIIIb TPOPECCHOHATEHOTO
oOpazoBanmsi, crnernuduky ocBamBaemoir mnpodeccun CIIO, wm3ydeHuss martepuana,
YPOBEHb MOJATOTOBKH CTYACHTOB IO TIPEAMETY.

N3ydenne o6meoOpazoBaTenbHON yueOHOM AMCHUIUIMHBI «Maremartuka:
Anrebpa W Havaima MaTeMaTHYeCKOro aHanusa; ['eomeTpus» 3aBepluaercs
MoJIBE€/ICHUEM UTOTOB B hopme nuddepeHIInpOBaHHOTO 3a4eTa U SK3aMEHa B paMKax
POMEKYTOYHOM aTTECTallMM CTYJEHTOB B mpouecce ocBoeHus: ocHoBHou OOII CITO
¢ mostydeHueM cpeanero oomero odpazopanus (IITIKPC).

B pazgene nporpammbl «ConepxkaHue y4eOHOM JUCHUILTUHBDY KYypCHUBOM
BBIJICJICH MaTepuaj, KOTOPBIA MPU U3YYCHUH MaTeMaTHUKU Kak MpoQuIbHONU y4eOHOM
JTUCITUTUTMHBI, KOHTPOJIIO HE MOJICHKUT.

MECTO YYEBHOH JUCIUIIJINHBI B YYUEEHOM ILIJIAHE

VYyeOnas nucuumiuuHa «Maremaruka (pod)» sBIsieTCs Y4eOHBIM MPEAMETOM
o0s3aTenbHON npeameTHoM obnactn «Martematuka u uHpopmarukay OI'OC cpegnero
00111ero 00pa3oBaHUsI.

B mpodeccuoHanbHbIX  00pa30BaTENbHBIX — OpraHU3aAUAX, PEaTU3YIOIINX
00pa3oBaTeIbHYIO0 MPOrpaMMy CpeaHEro o0Iero oopa3oBaHus B Mpejesiax OCBOSHUS
OOIl CIIO na O0a3e ocHOBHOro o0Omiero oOpa3oBaHus, Yy4eOHass IMCLMIUIMHA
«Maremaruka (mipod)» m3ydaercs B o0IIeo0pa3oBaTeIbHOM IUKIE y4eOHOro IuIaHa
OOII CIIO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUs C TOJIYYCHHUEM CPEIHETO 00IIero
obpazoanus (ITTIKPC).

B yue6nom mmane I[IIIKPC, yueGnas nucuunnuHa «Matematuka (mpod)»
BXOJIUT B COCTaB 00IIMX 00IIe00pa30BaTeIbHBIX YU€OHBIX TUCIUILIINH, OPMUPYEMBIX
U3 00s3aTeNbHBIX NMpeaMeTHbIX ooacteir @I'OC cpeanero obmiero ooOpazoBanus, AJs
npodeccuit CITO texanyeckoro mpoduist mpohecCHoOHAITBPHOTO 00pa3oBaHUsI.

PE3YJIbTATBI OCBOEHUSI YYEBHOM JUCIHUIIJINHBI

OcBoenue coxaepxaHusi ydeOHOM AucuuIUMHBL «Marematuka (mpod)»
o0ecreynBaeT JOCTHKEHNUE CTYICHTAMU CIICAYIOIINX pe3yibmamaos:

+ JIMYHOCTHBIX:

~  c(opMUPOBaHHOCTh MPEJCTABICHUN O MaTeMaTHKE KaK YHUBEpPCAIbHOM
A3BIKE HAYKH, CPEICTBE MOJEIHMPOBAHUS SIBJIEHUN M IPOLECCOB, UAESIX M METOoAax
MaTE€MAaTHKU;

- T[IOHMMaHW€ 3HAYMMOCTM  MAaTE€MAaTHKU Ui  HAayYHO-TEXHUYECKOTO
nporpecca, Cc(pOPMHpPOBAHHOCTH OTHOLIEHUS K MaTeMaThKe Kak K 4YacTu
0011eYeI0BEYECKON KYJIbTYPhl YEPE3 3HAKOMCTBO C MUCTOPHUEN Pa3BUTHUS MAaTEMATUKH,
IBOJIOHUEH MaTEeMATHUECKUX HJICH;



~ pa3BUTHE JIOTUYECKOTO MBIIUICHHUS, MNPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHUYECKON KYJIBTYPbI, KPHTUYHOCTH MBIIIUICHUS HA YPOBHE, HEOOXOTUMOM JIIsI
Oyaymiet nmpodeccCHOHANBHON NEATEIBHOCTH, ISl MPOJOJDKCHHS 00pa3oBaHUS W
camo00pazoBaHus;

~ OBJIaJIcHUE MaTeMATHYECKUMHU 3HAHWSIMH M yYMEHHUSIMH, HEOOXOIUMBIMH B
TIOBCETHEBHOM JKM3HHU, JJII OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX TUCIIUTUIMH U
TUCIMILTAH TTPO(HEeCCHOHATFHOTO UK, IS TOJyYeHUs 00pa30oBaHus B 00JIacTsIX, HE
TpeOYIOINX YyriyOJIeHHON MaTeMaTH4YEeCKOW MOArOTOBKH;

—~ TOTOBHOCTH H  CIOCOOHOCTh K  O0Opa3oBaHWIO, B TOM  YHUCIE
caM000pa3oBaHUIO, Ha TMPOTHKEHUU BCEU JKM3HM, CO3HATEIHHOE OTHOIICHUE K
HENPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCHEMIHOM MpodeccHnoHaNIbHON U
OOIIIECTBEHHOU JICATCIIHHOCTH;

—~ TOTOBHOCTh M CHOCOOHOCTb K CaMOCTOSITEIBHOM TBOPYECKOH U
OTBETCTBEHHOM IEATEIILHOCTH;

~ TOTOBHOCTb K KOJIJIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMHU B
o0Opa30BaTeNbHOM, OOIIECTBEHHO IMOJIE3HOHM, yU4eOHO-HUCCIeI0BATEIbCKOM, TPOEKTHON
U IpYTUX BUJAX JESATEIbHOCTH;

~ OTHOILIECHHE K MPO(ECCUOHANBHON EATEIbHOCTH KaK BO3MOXHOCTH y4acTHUs
B pELICHUH JINYHBIX, OOIIECTBEHHBIX, TI'OCYJapCTBEHHBIX, OOIIEHAIIMOHAIbHBIX
npo0iem;

- MeTanpeaMeTHbIX:

— yMEHHE CaMOCTOSITENIbHO OMPEACNATh IENU IESTEIBHOCTH U COCTaBIISThH
IUTAHBI  JIEATENBHOCTH; CaMOCTOSITEIBHO  OCYIIECTBISATh, KOHTPOJHMPOBATH U
KOPPEKTUPOBAaTh JIEATEIBHOCTh; WCIIOJIB30BaTh BCE BO3MOXHBIE pECypChl s
JOCTUKEHMSI MOCTABJICHHBIX LEJed U peanu3aliy IJIaHOB JESTENIbHOCTH; BBIOMPATh
YCIICLIHBIE CTPATETHH B PA3JIMYHBIX CUTYaLUSX;

— yMEHHME MPOAYKTHUBHO OOIIAThCS M B3aUMOJEHCTBOBATH B IpoLEecce
COBMECTHOM AESITENbHOCTH, YUUTHIBATh MO3UIMH JAPYTUX YYACTHHKOB JESITEIbHOCTH,
3¢ PeKkTUBHO pa3peniaTb KOHPIUKTHI;

— BJAJCHUE HABbIKAMHM TI03HABATEIBHOM, Y4e€OHO-HCCIENOBATEIbCKON U
MPOEKTHOM JEATENbHOCTH, HAaBBIKAMU pa3pellieHuss MpoOJieM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IOWCKY METOJOB PEIICHHS MPaKTUYECKUX 3ajad,
MPUMEHEHUIO PA3INYHBIX METOJIOB MTO3HAHNUS,

— TOTOBHOCTP M CIIOCOOHOCTH K CaMOCTOATENHHON WH(GOPMAIIMOHHO-
MMO3HABATEIIbHON JEATEIbHOCTH, BKJIOYas YMEHHUE OPHUEHTHUPOBATHCS B Pa3TMUHBIX
UCTOYHMKAX WHGOpPMAIMK, KPUTUYECKH OICHWBATh M  HWHTEPIPETHPOBATH
UHGOPMAITHIO, TIOJTYIaeMYI0 U3 Pa3IMYHBIX HCTOYHUKOB;

— BIJIAJICHUE S3BIKOBBIMU CpPEJICTBAMH: YMEHHE SCHO, JIOTUMHO M TOYHO
U3JlaraTh CBOIO TOUYKY 3pEHUs, UCIIOJIB30BaTh aJICKBATHBIC SI3BIKOBBIC CPE/ICTBA,

— BJIAJICHUEC HaBBIKAMHU TI03HABATENHLHON PpPEQIIEKCUU KaK OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN U MBICTUTEIBHBIX MPOIIECCOB, NX PE3YyJIbTATOB U OCHOBAHUH,
TPaHMI] CBOETO 3HAHMS U HE3HAHMsI, HOBBIX TTO3HABATEIBHBIX 33/1a4 U CPEJACTB JJISl UX
JOCTHKCHUS,



—  IEJICYCTPEMIICHHOCTH B IMOMCKAaX U MPUHSATUU PEIICHUH, COOOPa3UTEILHOCTh
U UHTYULHUS, PA3BUTOCTh TPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTh
BOCIIPUHUMATh KPAacoTy U TApMOHHIO MUPA;

® MpeAMeTHBIX:

chOpPMHPOBAHHOCTh TPEIACTABICHUH O MaTEeMaTUKE KaK 4YacTH MHUPOBOU
KYyJIbTYpbl U MECTE€ MAaTEeMaTHKA B COBPEMEHHOW ITUBHJIM3AINH, CIIOCO0AX OMUCAHUS
SIBJICHUM PEAJIbHOTO MUPA HA MATEMAaTUYECKOM SI3BIKE;

cOPMHPOBAHHOCTh TPEICTABICHUA O MATEeMAaTHYECKHX TOHATHUSAX Kak
BOXHEUIINX MATEMATHYECKUX MOJICIISIX, TTO3BOJISIONIMX ONKCHIBATh U M3Yy4aTh PA3HbIC
IPOLIECCHl W SIBJICHUS; NTOHUMAHHE BO3MOKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUS
MaTeMaTHYECKUX TEOPHUIl

BJIAJICHUE METOJAMHU JOKAa3aTeIbCTB M AJITOPUTMOB PEUIEHUS, YMEHHE HX
IIPUMEHSATH, IPOBOAUTD JI0KA3aTEIbHbBIE PACCYKICHHUS B XOJ€ PELICHHUS 3a/1a4;

— BIJIAJICHUE CTAHJAPTHBIMUA IIPUEMAaMU DPELICHUS  PANUMOHAIBHBIX U
HMppalMOHAIbHBIX, MTOKA3aTEIbHBIX, CTETICHHBIX, TPUTOHOMETPUUECKUX YPABHECHUN U
HEPABEHCTB, UX CHUCTEM; MCIIOJb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOTrPpaMM, B TOM
yuclie JUIl TOMCKAa MYTH PEIIEHWS W WUIIOCTPAlUM PEIICHUS YPaBHEHUW U
HEPABCHCTB;

— c(OopMHUPOBAHHOCTH MPEICTABICHUMN 00 OCHOBHBIX TTOHSATHUSX
MAaTeMaTH4YeCKOr0 aHAJIM3a U MX CBOMCTBAaX, BJIAJCHUE YMEHHEM XapaKTEPHU30BaTh
noBeicHNe (PYHKIUH, UCIIOJIb30BaHUE MOTYYECHHBIX 3HAHUM JJIsi OMMCAHUS M aHaJIi3a
pEAIbHBIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMHU IIOHATHUSIMA O IUIOCKMX M HPOCTPAHCTBEHHBIX
reoMeTpudeckux ¢urypax, UX OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTH yMEHUS
pacrio3HaBaTh reoMeTpuueckue (pUrypsl Ha 4epTekax, MOJEIAX U B pealbHOM MHDE;
MIPUMEHEHUE W3YUYCHHBIX CBOWMCTB T€OMETpHUUECKUX (uryp u Ghopmyl s peuieHus
F€OMETPUYECKUX 3a/]1a4 1 337a4 C MMPAKTUYECKUM COJICPKaHUEM;

—  c(OpMUPOBAHHOCTH MPEJICTABICHUN O MpoIeccax W SIBJICHUSNX, UMEIOIINUX
BEPOSATHOCTHBIA XapaKTEp, CTATUCTHUUYECKUX 3aKOHOMEPHOCTSX B PEAJIBHOM MUDE,
OCHOBHBIX MOHSATHUSX JJIEMEHTAPHOM TEOPHUM BEPOATHOCTEW; YMEHHH HAXOIUTh U
OIICHMBATh BEPOSITHOCTH HACTYIUICHUS COOBITUH B MPOCTEUINMX MPAKTUYECKHUX
CUTYallMsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHBIX BEJIMYMH;

— BJIQJICHUE HABBIKAMHU MCIIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM
MIpY PELICHUU 3a7a4.

JIMYHOCTHBIE PE3YJBbTATBI

Kon

JIMYHOCTHBIX
JINYHOCTHBIE pPe3yabTaThI
pe3yJbTaToB
peaju3aniu NPporpaMMbl BOCITUTAHUSA
peajau3aunuu
(1ECKpUIITOPHI)

MporpaMMbl
BOCIIUTAHMS

Oco3Haromuii ce0s rpaXxIaHMHOM U 3aIlIUTHUKOM BEJIMKOM CTPaHBI JIP 1




[IposiBisromui 1 JEMOHCTPUPYIOIINN YBaKEHUE K JIIOIAM TPYIa,
OCO3HAIOLIUI ILIEHHOCTh COOCTBEHHOro Tpyaa. Crpemsuiics K
(OopMHPOBAHUIO B CETEBOM cpene JIMYHOCTHO "
1po(heCCHOHATILHOTO KOHCTPYKTUBHOTO «IIM(POBOTO CIe1a
Oco3HaIUid NPUOPUTETHYIO LEHHOCTh JMYHOCTU YEJIOBEKa;
YBaXXAIOIUNA COOCTBEHHYIO M UYXKYI0 YHUKAIBHOCTb B Pa3IMYHBIX JIP 7
CUTYaIusIX, BO BceX (hOpMax M BHJIAX JIEATEIHHOCTH.
Cobmroaronii 1 mponaraHJUupyOLIUi MpaBujia 340pOBOrO U
Oe3omacHoro obpasza >KM3HH, CIOPTa; MPEAYNPEKIAIOIIMNA MO0
IpEOAOJICBAIOIIMM  3aBUCUMOCTM  OT  aJIKOrojs,  Tabaka,

JIP 4

MICUXOAKTUBHBIX BELIECTB, a3apTHbIX UTrp U T.A. CoXpaHSIOWUN JAP 9
MICUXOJIOTUYECKYIO YCTOMYHMBOCTh B CHUTYaTUBHO CIIOKHBIX WIIH
CTPEMUTEIBHO MEHSIOIINUXCSA CUTYaIUSIX

3a00TsImMiiCSs O 3allUTEe OKPYXKAIIIEH Cpeabl, COOCTBEHHOU H JIP 10
Yyy>KOM 0€30I1aCHOCTH, B TOM 4Hciie U(POBOi

[IposBnsironMidA ~ yBOXKEHHE K  OCTETHYECKUM  ILIEHHOCTSIM, JIP 11

00J1a/1al01U I OCHOBAMH 3CTETUYECKON KYJIbTYpPbI
JInuHOCTHBIE pe3yJIbTaThl
peaiu3aliiy NPorpaMMbl BOCIIUTAHMS, ONIpe/le/ieHHbIe Cy0beKTaMu
00pa3oBaTeJIbHOr0 npouecca (Mpu HAJUYUH)
3HarommMi U coOJII0IAIOIIMI HOPMBI KOJEKca NpodhecCHOHATbHOM
ITHKHU

JIP 13

COJIEPKXAHUE YUYEBHOU JUCHUITJIMHBI
BBenenue

MaremaTtuka B HayKe, TEXHUKE, YKOHOMUKE, HHHOPMAIIMOHHBIX TEXHOJOTUIX U
IIPAKTUYECKON NeATENbHOCTH. Llenu u 3amauyn M3ydyeHuss MaTeEMaTUKU MPU OCBOCHUU
npodeccuii CIIO.

AJITEBPA

Pa3Butue nonsAtus o yucie

[lenbie u panuoHanbHble uucia. JledicTBuTeNnbHBIE Yucaa. [lpubnudicenuvle
evryucaenus. Komnaexcruole uucna.

KopHu, crenenu u orapudmbl

Kopau u crenenu. KopHu HaTypanbHOM CTENEHM W3 4YKCla U UX CBOMCTBA.
CreneHn C palMOHAIBHBIMM  [OKa3aTelsiMu, HX cBoWcTtBa. (CreneHu ¢
IeUCTBUTENBHBIMU  TIOKa3aTensiMu. Ceouicmea cmenenu ¢ OeticmeumenbHuIM
noxasamenem.

Jlorapudm. Jlorapudpm umncma. OCHOBHOE JOrapu(pMUUYECKOE TOXKIECTBO.
Hecstuuabie W HarypaibHble Jorapudmel. [IpaBmia peiicTBuit ¢ jorapudmamu.
Ilepexon Kk HOBOMY OCHOBAHHUIO.
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[TpeobpaszoBanue anredpanvecKux BBIPKCHUIA. [Tpeobpa3zoBanue
palOHaIbHBIX, UPPALMOHATIBHBIX CTEHNEHHBIX, OKA3aTENbHBIX U JIOTapU(PMUUECKUX
BBIPAKCHUM.

[IpakTrueckue 3aHATUSA

ApudpmeTnueckue JAEUCTBHS HaAJA 4YHCIAMH, HAXOXACHHE NPUOIMIKEHHBIX
3HAQYCHUN BEJUYUH M TOTPEIIHOCTEH BBIYMCICHUN (aOCOIIOTHOM M OTHOCHUTEILHOMN),
CPaBHEHUE YHCIIOBBIX BBIPAKCHHM.

BrruncieHne u cpaBHEHNE KOPHEW. BhINOJIHEHNE pacdyeTOB C paIUKaIaMH.

Pemenne wppanmoHanbHBIX ypaBHeHUM. HaxoxkaeHue 3HAUEHUN CTENEHEH C
paumoHabHBIMU NOKa3aTessiMu. CpaBHeHue creneneid. [Ipeodpa3oBaHus BEIPAXKEHUI,
COJIEpIKAIINX CTEIEHU. Penienne nmoka3arenbHbIX YpaBHEHNMN.

Pemenne npuknagseix 3aaad.

Haxoxnenue 3HaueHuil norapupma no mpou3BOJIBHOMY OCHOBaHUIO. Ilepexon
OT OJHOTO OCHOBaHUS K Jpyromy. BpluncieHne U cpaBHEHHE JIOrapu(pMOB.
JlorapugmupoBaHie U NOTEHIUPOBAHUE BbIPAKEHU.

[TpuOnkeHHbIE BBIYMCICHUS U PELICHUS TPUKIaIHbIX 3a/1ad.

Pemenue norapumMuueckux ypaBHEHHM.

OCHOBbBI TPUTOHOMETPHUU

OCHOBHBIE MOHATUA

Papnannas mepa yrma. BpamarensHoe nBuxenne. CUMHYC, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHCIIA.

OCHOBHBIE TPUTOHOMETPUUECKHE TOKIECTBA

@opmynsl npuBeneHus. Gopmynsl crnoxenus. Gopmyinsl yaBoeHus Popmyibl
NOJI0OBUHHO20 Yea.

[IpeoOpazoBanus MPOCTEHIINX TPUTOHOMETPUUECKHUX BBHIPAKECHUM

[IpeoOpa3zoBaHue CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUH B TPOU3ZBEIACHUE U
IPOU3BENICHUS B CYMMY. Buipaowcenue mpuconomempuyeckux QyHKyuti uepes maHzenc
NOJIOBUHHO20 APSYMEHMA.

TpuronoMerpruieckue ypaBHEHUsI U HEPABEHCTBA

IIpocmeriwue MPpU2OHOMEMpU4ecKue VPABHEHUS. IIpocrenmue
TPUTOHOMETPUUECKUE HEPABEHCTBA.

OOpatHble  TpUrOHOMETpUYecKHe  (YHKUUHA. APKCHUHYC,  apKKOCHHYC,
ApKTAHIEHC.

[IpakTnueckue 3aHATUA

PannanHbIil METO U3MEPEHHUSI YTJIOB BPALIEHUS U CBSA3b C TPAlyCHOM MEpOM.

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKAECTBA, (POPMYJbI CIOKEHHUS, yIBOCHHUS,
npeoOpa3oBaHWE CyMMbl TPUTOHOMETPUYECKMX (YHKIMA B  MPOU3BENICHUE,
mpeoOpa3oBaHWE TPOM3BENCHUS TPUTOHOMETPUYECKUX (YHKIMA B  CyMMY.
[Ipocreimme TPUrOHOMETPUIECKUE YPABHEHUS U HEPABEHCTBA.

OOpatHble  TpPUTOHOMETpUYECKHE  (DYHKIIMU:  apKCHHYC, AapKKOCHHYC,
ApPKTaHTEHC.
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®YHKIIUU, UX CBOMCTBA U I'PA®UKHN

Oyukiuu. O0IacTh ONpEAesICHUs] U MHOXKECTBO 3HAUCHUM; rpa@uk (yHKINH,
noctpoeHue rpadukoB PYyHKIUN, 3aJaHHBIX Pa3TUYHBIMUA CIIOCOOAMHU.

CpoiictBa ¢yHKIMH. MOHOTOHHOCTh, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTb,
nepuoIuYHoOCTh. [IpomMexxyTku Bo3pacTaHus U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHBIIIEE
3HaUEHUs, TOYKM OJKcTpeMyma. ['paduueckas  uHTepnperanusa. [Ipumepsi
(GYHKIMOHAIBHBIX ~ 3aBUCHMOCTEH B pealibHBIX  Mpolleccax M SBJICHHUSX.
Apudmernueckue omnepaunu Haa QyHKOusAMH. CroxHas (QyHKUHUS (KOMITO3ULIKSA).
Ilonamue o nenpepuvlgHocmu yHKYuU.

Obpamuvie ¢ynxkyuu. O6IACTH ONpEACICHUS W 00JIaCTh 3HAYECHUW OOpaTHOU
¢yukiun. ['paduk obpaTHO QyHKINN.

CreneHHble, TOKa3aTeNbHBIE, JIOTAPUPMUUYECKHE U TPUTOHOMETPUUECKHE
GyHKUIUU.

OOpaTHbIe TPUTOHOMETPUYECKUE PYHKIUH

Omnpenenenus GyHKIUN, X CBOMCTBA U TpapUKH.

[IpeoOpazoBanus  rpadukoB.  IlapannenbHbIi  MEepeHOC,  CUMMETPHS
OTHOCHUTEJILHO OCEl KOOpAWHAT U CHUMMETpPHUS OTHOCHTEIBHO Hayajla KOOpPJAMHAT,
CUMMETpUsI OTHOCHUTEIBHO MpsIMOM Y = X, pacTsDKEHHE M CXKaTHe BJIOJIb OCeH
KOOpAMHAT.

lpaxmuueckue 3anamus

[IpuMepbl 3aBUCUMOCTEH MEXKIY MEPEMEHHBIMH B pPEalbHBIX MpoIeccax H3
CMEKHBIX JUCITUTLIIUH.

Onpenenenue GyHKIUHI.

[TocTpoenue u urenue rpaduKoB PyHKIUH.

UccnenoBanne GyHKINU.

CpoiicTBa JIMHEWHOW, KBaJPaTUYHON, KYCOUHO-JIMHEHMHOW U JPOOHOIMHEHHON
byHKITUH.

HenpepriBHbIE U niepuogndeckue GyHKIINU.

CaoiicTBa 1 rpaduKu CUHYCa, KOCUHYCa, TAHTEHCA M KOTAHTE€HCA.

OOpatHbie GyHKINUU U UX TpaduKH.

OOpatHbIe TPUTOHOMETPUYECKUE (DYHKIIUH.

[IpeoOpazoBanus rpaduka QyHKITUN.

["apmonunueckue xosieOanus. [Ipukiaanbie 3a1auu.

[loka3arenbHble, Jorapu@MUYECKUe, TPUTOHOMETPUUECKHUE YpPaBHEHUS W
HepageHcmaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
llocneoosamenvrnocmu.  CnocoObl  3aJlaHUsi W CBOWCTBA  YHMCJIOBBIX
MIOCJIEIOBATEILHOCTEH. CyMMmupoBaHue MIOCJIEIOBATEILHOCTEH. beckoneuyno
yOBIBarOIIasi TEOMETPUIECKAsI TPOTPECCHS U €€ CyMMa.
Ilpoussoonas. Ilonsatne O TPOUZBOMHOW (PYHKIIMU, €€ TEOMETPUUYECKUN U
dusnueckuii cMbIci. YpaBHEHHE KacartelnbHOU K rpaduky dyukmuu. [IponsBomnbie
CYMMBI, pPa3HOCTH, TPOU3BEICHUS, YacTHBIE. [[pON3BOTHBIE OCHOBHBIX 3JIEMEHTAPHBIX
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¢yukuii. IlpuMeHneHue MpOM3BOJHON K HCCIEAOBAHUIO (PYHKIMHA M TOCTPOCHUIO
rpaduKoB.

[Ipumepsl UCHONB30BaHUS MPOU3BOJHON B PEIICHWHM NPUKIAJAHBIX 3a]adax.
Btopas mpousBoaHas, ee reoMeTpuueckui W (u3MYeCKUi cMmbici. HaxoxaeHwue
CKOPOCTH JJIsI TIpoliecca, 3aaHHoro GopMysioit u rpadukoMm.

Ilepsoobpasnas u unmeepan. IlpuMeHEHHE OIPEJCICHHOTO HMHTErpaga s
HaxXOXXJICHUS TUIONIAIU KpUBOJUMHEHHOU Tpanenuu. Popmyna Herorona—IJleiOnua.
[Tpumeps! MpuMeHEHUs HHTETpajia B (GU3UKE U TEXHUKE.

Hpakmuttecmte 3AHAMUA

[Ipon3BonHAsA: MEXaHUYECKUN U TEOMETPUYECKUM CMBICII IPOU3BOIHOM.

VYpaBHeHME KacaTeIbHOUM B 0011IEM BUJIE.

[lpaBuna wu  dopmynsl  nuddepeHrpoBanus, TaliaUIa MPOU3BOIHBIX
AIIEMEHTApHBIX (PYHKITUH.

HccnenoBanrie GyHKIIUU C TOMOIIBIO TPOU3BOIHOM.

Haxoxnenue HanbOONbIIEr0, HAWMEHBIIETO 3HAYEHUS U OKCTPEMAaJIbHBIX
3HAYCHUN (PYHKITUH.

WuTerpan u neppoodpaszHasi.

Teopema HeroTrona—JleiOnma.

[IpuMeHeHue nHTerpaia K BHIYUCICHUIO (PU3UYECKUX BEJIMYMH U TUIOMIAJIEH.

YPABHEHUS U HEPABEHCTBA

Ypasnenus u cucmemvr ypaenenutn. PauuoHalbHBIE, WPPALUOHAIBHEIE,
MOKa3aTEIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcCHOBHbIE PUEMBI UX PELICHHUS (Pa3JI0KEHUE HA MHOKUTEIIN, BBEJIEHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, IPAPUIECKUNA METO).

Hepagencmea.  PanmonanbHble,  HppalMOHAJIbHbIC,  [IOKAa3aTElbHbIE U
mpu2oHomempuyeckue HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PEILICHHUS.

Hcnonbp3oBanue CBOMCTB M TpaduKoB (YHKIUA TPH PEHICHUH YpaBHEHUN H
HEPABEHCTB. MeTO1 NHTEPBAJIOB.

Ilpuknaonwvie 3a0auu

[IpumeHeHne MaTeEMAaTUYECKUX METOJIOB ISl PEUICHUSI COJICPKATEIbHBIX 3a/1a4
U3 pa3IMYHbBIX 00J1aCTe HAYKU U MTPAKTHUKHU.

NuTepnperanus pe3ysbraTa, y4eT peajbHbIX OTPAHUYEHUM.

[IpakTnueckue 3aHATUA

Kopnu ypaBuennii. PapHocuibHOCTS ypaBHeHUI. [Ipeobpa3oBanue ypaBHEHUN.

OcHOBHBIE NIPUEMBI PELICHUS YpaBHEHU. PellieHrne cucTeM ypaBHEHUM.

Hcnonp3oBanne CBONCTB M TpadukoB (GYHKIUNA JUIsl PEHICHUS yYpaBHCHHUN H
HEPABEHCTB.
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KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOSITHOCTEN

DneMeHThl KOMOMHATOPUKU
OcHOBHBIE MOHATHSI KOMOMHATOPUKH. 3aauM Ha TOJICYET YUCIa pa3MEIeHU,
NepecTaHOBOK, coueTaHui. Pemenue 3agau Ha nepedop BapuantoB. dopmyna OuHoma
Hrrotona. CoiicTBa OMHOMUHANBHBIX KO3 puiuentoB. Tpeyronbauk [lackans.

DneMEeHThI TEOPUH BEPOSATHOCTEN

Cobvimue, 6eposmnocms cobbimus, CI0MHCEHUE U YMHONCEHUE BePOSMHOCMEL.
[loHsiTHE O HE3aBUCUMOCTH COOBITHMH. /[MCKpeTHas ciydailHas BEJIMYMHA, 3aKOH €€
pacnpeneneHus. YHUCIOBbIE XapAKTEPUCTUKU JUCKPETHOW CIy4YallHOW BEJIMYHHBI.
[TonsiTrie 0 3aKOHE OOJBIINX YHCEI.

DJIEMEHTBI MATEMATUYECKON CTAaTUCTUKHU

Pelienne npakTruyecKux 3a1a4y ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

Ilpakmuueckue 3anamus

Hcropust pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH U CTATUCTUKU U UX
POJIb B pa3JIMYHBIX c(pepax yeI0BEUECKON KUZHEACSITETIbHOCTH.

[IpaBuna KOMOMHATOPUKH.

Pemenne KOMOMHATOPHBIX 3a/1a4.

Pasmemienus, coueTanus ¥ NEPECTAHOBKHU.

bunom HeroTona u tpeyronsHuk Ilackass.

[IpuknanHble 3a1a4H.

Kiraccuueckoe onpenesieHue BEpOSTHOCTH, CBOMCTBA BEPOSATHOCTEN, TEOPEMA O
CyMME BEPOSATHOCTEM.

Brruncnenue BepoOsSTHOCTEN.

[IpuknagHble 3a0a4u.

[IpencraBieHre YUCITOBBIX JAHHBIX.

[IpuknagHble 3a0a4u.

I'EOMETPUA

IIpsamvle u nrockocmu 8 npocmpancmee

B3anMmHOe pacnonoxeHue ABYyX NpsMBIX B mpocTpaHcTse. llapauienbHoOCTb
npAMON U miockocTu. [lapamnensHocTh IOCKOCTEN. [lepneH MKy ISpHOCTD IPSMOU U
IJIOCKOCTH. lleprieHauKkynssp ¥ HaAKJIOHHasA. YTOJ MEXAY IPAMON U IUIOCKOCTBIO.
JIByrpaHHblii yrojl. YTrojl MeXAy IUIOCKOCTAMU. llepneHaukyasspHOCTH IBYX
IIJIOCKOCTEH.

['eomeTpuyeckue mnpeoOpa3zoBaHusl MPOCTPAHCTBA: MapauIeNIbHBINA IEepeHocC,
CUMMETPHS OTHOCUTENIBHO IIOCKOCTH.

[TapannenbHoe mNpoeKkTHUpOBaHUE. [liowadb oOpmocoHANbHOU  NPOEeKYUU.
N306paxkeHne npocTpaHCTBEHHBIX (PUTYP.

Mnozeoepannuxu

Bepwunvl, pebpa, epanu mnococpannuxa. Pa3zepTka. MHOTrOrpaHHbIE YTJIBL.
Brinykibie MHOrOrpanHuku. Teopema Ditnepa.

[Ipusma. Ilpsamas u naxnonnas npusma. IlpasuibHas npusma. [lapannenenunen.
Ky®.
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[Inpamuna. [IpaBunbHasd nupamuaa. Y cedenHas nupamuaa. Terpasup.

CummeTpuu B KyOe, B apajuieenuIeie, B Ipu3Me U MUpaMu/Ie.

Ceuenus ky0a, NpU3Mbl U MTUPAMU/IBI.

[IpencraBnenne 0 MpaBUIbHBIX MHOTOTPaHHHMKAX (TETpadJipe, KyOe, OKTadpe,
J0JIeKadIpe U UKOCAadIpe).

Tena u nogepxnocmu epaujerusl

[umuuaap u koHyc. YceueHHbI KoHyc. OcHoOBaHHE, BBICOTa, OOKOBas
MIOBEPXHOCTh, 00pasyroniasi, pazBeprka. OceBble CEUEHHsS] U CEUEHMs], NapajlieiIbHbIe
OCHOBAHHUIO.

Map u chepa, ux ceuenus. KacarenpHas miockocTs K chepe.

H3zmepenus 6 ceomempuu

O0bem u ero m3mepenue. MaTerpanpHas ¢popmyna oobema.

®opMynbl  00bemMa Ky0a, MPSMOYrOJIBHOIO —Napajiesienunena, MNpUu3Mbl,
muwnHapa.  PopMynsl  00beMa THUpaMHABl W KOHyca. @opMyibl  ILIOMIAIU
HNOBEPXHOCTEHN LMIMHAPA U KoHyca. PopMyIibl 00beMa 1apa U MIoaau cepsl.

[Tono6ue Ten. OTHOLIEHUS MIIOIAEH MOBEPXHOCTEN U 00BEMOB MOAOOHBIX TEI.

Koopounamsi u éexmopul

[TpsimoyronbHas (aeKkapToBa) cUCTEMa KOOPAMHAT B MpocTpaHcTBe. Dopmyra
PACCTOSIHUSI MEXKIY ABYMS TOUKaMH. Y paBHEHUsS CPEPDI, HIOCKOCMU U NPAMOU.

Bekropel. Monyns Bektopa. PaBeHcTBO BekTOpoB. CIIOKEHHE BEKTOPOB.
YMHOkKEHHE BEKTOpa HA YKMCI0. Pa3noxkeHne BEKTOpa MO HAMPABIECHUSIM. Y TOJ MEXKIY
nByMsa BekTopamu. [Ipoeknmsa Bektopa Ha ocb. Koopamnartel BekTopa. CkanspHOe
MIPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT M BEKTOPOB MPH PEUICHUH MAaTEMAaTUYECKUX H
MIPUKJIATHBIX 3a]1a4.

Ilpakmuueckue 3anamusn

[Ipu3HaKkyu B3aMMHOTO PACIIOJIOKEHUS IIPSIMBIX.

Yroa Mexy MpsMbIMU.

B3auMHOe pacnoiokeHue NpsAMbIX U IIIOCKOCTEM.

IleprieHIUKYIISIp ¥ HAKIIOHHAA K TUIOCKOCTH.

Yroa Mexay npsamMou U INIOCKOCTBIO.

TeopeMbl 0 B3aMMHOM PaCHOJIOKEHUU MPAMOM U TNIOCKOCTH.

Teopema o Tpex nepneHIuKyIspax.

IIpyu3Haky 1 CBOMCTBA NMAPAJUICIBHBIX U MEPIECHIUKYIISAPHBIX IIJIOCKOCTEN.

PaccTostHue OT TOYKHM 1O IUIOCKOCTH, OT NPSIMOM IO IJIOCKOCTH, PACCTOSHUE
MEXKIY MIIOCKOCTAMM, MEXKIY CKPEIINBAIOIIUMUCS MPAMBIMHU, MEXKIY TPOU3BOJIBHBIMHU
¢urypamu B mpoCTPaHCTBE.

Ilapannenvrnoe npoekxmuposaHnue u e2o c80UCMada.

Teopema o niowaou opmo2cOHANbHOU NPOEKYUU MHO20Y20abHUKa. B3anmHOE
PacmoioKeHHE MPOCTPAHCTBEHHBIX (UTYP.

PaznuyHbie BHIBI MHOTOrpaHHUKOB. WX m3o0OpaxkeHus. CedeHHs, pa3BEepPTKH
MHOTOTpaHHUKOB. [lnomane noBepxHOCTH. Buabl cuMMeTpuii B IPOCTPAHCTRE.
CummeTpust Tl BpalleHus] 1 MHOTOTPaHHUKOB. Brraucienue mionraneii 1 00beMoB.
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Bekropel. [lenictBus ¢ BekTopamu. JlexkaproBa cucremMa KOOpDAMHAT B
IIPOCTPAHCTBE.

VYpaBHeHHE OKpPYKXHOCTH, CQepbl, IJIOCKOCTH. PaccTosiHMEe MEXIy TOUYKaMHU.
JIelcTBUsA C BEKTOpaMH, 3aJaHHbBIMU KoopauHatamu. CKalsipHOE IpPOU3BEICHUE
BEKTOpPOB. BEKTOpHOE ypaBHEHHE NPsAMOM M IUIOCKOCTH. Vcmonp30BaHHME BEKTOPOB
IIPU 10Ka3aTEJIbCTBE TEOPEM CTEPEOMETPUH.

Jnisi BHEAyOUTOPHBIX 3aHATHM CTyJEHTAaM HapsAay C pElIeHHEeM 3a1ad |
BBITIOJIHEHUSI NTPAKTUYECKUX 3aJaHUN MOYKHO IPEMIOKUTH TEMBI UCCIECA0BATEIBCKUX
u pedepaTuBHBIX pabOT, B KOTOPBIX BMECTO CEpUN OTAEIBHBIX MEJKUX 3a1ad |
YOpaXHEHUH MpeAsiaratoTcsl CIOKETHbIE 3a1aHus, TPeOyIolne JUIUTEILHON padoThl B
paMKax OJHOM MaTeMaTU4YeCKOM CHUTyallMd. OTH TEMbl MOILYT OBIThb Kak
VHJIABUAYAJIBHBIMA 3aJaHUSIMU, TaK W TPYIIOBBIMHU JUIsi COBMECTHOT'O BBIITOJIHEHUS
UCCIICIOBAHMS.

Tembl pedpepaToB (T0KJIAI0B), HCCIAEA0BATEILCKUX MMPOEKTOB
HenpepriBHble 1po0u.
IIpuMeHeHne CI0KHBIX ITPOLIEHTOB B 9KOHOMUYECKHUX pacyeTax.
[TapaienpHOE MPOEKTUPOBAHUE.
Cpennue 3HaYeHUs U UX IPUMEHEHNE B CTaTUCTHUKE.
BekTopHoe 3a1aHne NPSIMBIX U IUIOCKOCTEN B POCTPAHCTBE.
CrnoxeHre rapMOHHYECKUX KOJICOaHUIA.
I'paduueckoe penieHre ypaBHEHU U HEPABEHCTB.
[IpaBunbHBIE U MOTYNPABUIbHBIE MHOTOTPAHHUKH.
Konunueckue ceueHns v ux NpUMEHEHHE B TEXHUKE.
[Tonsitne auddepenumana u ero NPUI0KEHHUS.
CxeMmbl MOBTOPHBIX UCHIBITAHUI bepHyuiH.
HccnenoBanue ypaBHEHUN U HEPABEHCTB C TAPAMETPOM.

VVVVVVVVVYVYVYY

TEMATHYECKOE IINTAHUPOBAHUE

[Ipu peanuzanuu comepkaHusi o0IIe00pa3zoBaTEILHON YYEOHON MUCIIMILIAHBI
«Marematuka (npod)» B npenenax ocoenusi OOIT CIIO Ha 6a3e 0CHOBHOTO 0OIIETO
oOpa3oBaHus ¢ nojayueHueM cpeanero odmero oopazoanus (IIIIKPC) makcumanbHas
yueOHas Harpy3ka oOy4aronuxcsi COCTaBIIseT:

no npodeccusim CIIO texuumueckoro npoduisi — 427 yacoB, U3 HHUX
aynuTtopHasi (oOsi3aTesibHasi) Harpy3ka OOYy4YarolIuXcsl, BKJIIOUYas MPaAKTUYECKUE
3aHATHS, — 285 4yacoB; BHeayAUTOpPHAsI CaAMOCTOsITeNIbHAsI paboTa cTyJqeHToB — 142

yaca,
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TEMATHUYECKHUM IVIAH

KomnyecTBo yacoB

[Ipodunu
Bun yaeOHO# paboThI IPO(ECCHOHATBHOTO
00pa3oBaHus
TEXHUYECKUU
Aynutopnsie 3aHsaTusi. Coneprxanue o0y4eHus ITpodeccun CI1O

BBeneunue 1
Pa3BuTtue NOHATHUSA O YKCIIE 12
Kopnu, crenenu u norapudmbl 11
[IpsiMble U MIIOCKOCTU B IPOCTPAHCTBE 22
KomMOunaropuka 12
KoopnuHaThl 1 BEKTOPHI 16
OCHOBBI TPUTOHOMETPUH 32
Oynkunu u rpaduku 26
MHOrorpaHHUKHU U KpyTJIbIE TEa 48
Hauana maTemMaTnyeckoro aHajamn3a 38
HNHTterpan u ero npuMeHEeHNE 20
DNeMEeHTHI Teopuu BEPOSITHOCTEN 19
MaTEeMaTUYECKON CTaTUCTUKU

YpaBHEHUS 1 HEPABEHCTBA 35
Htoro 285

BreaynuTopHas camocTosiTeNbHas paboTa
[ToaroroBka BBICTYIUICHUH 0 33IaHHBIM TEMaM, 142

TOKJIaI0B, pedhepaToB, Icce, HHIUBUAYATBHOTO
MPOEKTA C UCTOJb30BaHUEM HH(OPMAIITMOHHBIX
TEXHOJIOTUH U JIP.

Ilpomexrcymounas ammecmavyus 6 popme oughgpepenyupoeannozo zauema

U IK3amena

Bcero

427
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYJAEHTOB

Conepxanue XapakTepuCTUKAa OCHOBHBIX BUJIOB JAESATEIBHOCTH CTYIEHTOB
o0y4eHHs (Ha ypoBHE y4eOHBIX JEHCTBHIN)

BBeneHue O3HAaKOMIIEHHE C POJIbIO MATEMATUKU B HayKe, TEXHUKE,
HKOHOMUKE, HH(OPMALIMOHHBIX TEXHOJOTHSIX U MPAKTUIECKOU
nesaTeabHOCTH. O3HAKOMIJIEHHUE C LIEJISIMU U 33/1a4aMU U3YYEHUS
MaTeMaTHKH pu ocBoeHun npodeccuii CI1O u
cnenuansHoctel CIIO

AJITEBPA
PasButne Broimonnenue apudpmeTHUecKuxX AEWCTBUN HaJl YHCIaMH,

IIOHATHA O YUCIIC

codeTasi yCTHbIE M MUCbMEHHBIC IPUEMBI.

Haxoxnenue nOpuOMMKEHHBIX  3HAYEHUM  BEJIMYUH U
MOTPETHOCTEN BBIYHCIICHUH (abcomoTHOM 151
OTHOCHUTENBHOI); CPABHEHHE YHUCIIOBBIX BBIPAXKEHUMN.

Kopnu, crenenu,
jorapupMbl

O3HakOMJIEHHE C IOHATUEM KOPHS N-1/ CTENIEHU, CBOVCTBAMHU
pPaavKaJOB U PABUJIaMU CPABHEHUS KOPHEW.
@opMyIIMPOBAHKUE ONPENECIECHUS KOPHS UM CBOMCTB KOPHEW.
Brrunciienre u cpaBHEHUWE KOPHEW, BBIIOJHEHUE NPUKUIKH
3HayeHus1 KopHs. [IpeoOpa3oBaHre YMCIOBBIX U OYKBEHHBIX
BBIPAKECHU, COIEPKAIIMX PAJUKAIBL.

Boimonnenne pacueroB 1o  (GopMmynaM, —CoAep:KalliuM
pajuKalibl, OCYILIECTBJISSI HEOOXOIUMBbIE TOACTAHOBKH MU

npeoOpazoBaHusl. Onpenenenne PaBHOCUIIBHOCTH
BBIDOXXCHUN C paaukanamMu. PemeHune wuppanmoHaIbHbIX
YPAaBHEHHUM.

O3HakOMJICHHE C TIOHSTUEM CTENEHU C ACHCTBUTEIbHBIM
MOKa3aTeNEM.

Haxoxnenue  3HayeHHWd  CTENEHHM,  MCIOJIB3YyS  INpPH
HEO0OXOJMMOCTU UHCTPYMEHTAJIBHBIE CPEJICTBA.
3anuchIBAaHUE KOPHSA N-H CTENEHW B BUJIE CTENEHH C
JIpOOHBIM MOKa3aTeIeM U Ha00OpOT.

DOopMyJIMPOBAHUE  CBOWCTB  CTENEHEW.  BbluncieHue
CTENEHEW C palMOHAJIbHBIM I[I0KA3aTeJIEM, BBIIOJHEHUE
MIPUKUJKU 3HAYEHHUSI CTEIICHU, CDABHEHUE CTEIICHEM.
[IpeoOpazoBanne 4YUCIOBBIX M OYKBEHHBIX BBIPAKECHUH,
COAEpXkallluX CTEINEeHU, IPUMEHSSI CBOMCTBA. PeuieHue
IIOKA3aTEIbHBIX YPABHCHUMU.

O3HakoMJIEHHE C TMPUMEHEHUEM KOpHEW U CTEMEHEeW Mpu
BBIUHCIICHUN CPEIHUX, JCJICHUU OTPE3Ka B «30J0TOM
ceueHUM». PellleHnMe TPUKIAAHBIX 3aJad  Ha CIOXHBIC
IIPOLIEHTHI
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[IpeobpazoBanue

Brimonnenne npeoOpa3oBaHU BBIPAKECHHM, NPUMEHEHHE

anreOpanueckux | popmyis, CBA3aHHBIX CO  CBOMCTBaMU  CTENEHEW U
BBIPAKCHUM aorapupMoB.
Onpenenenue o0nacTu Oy CTUMBIX 3HAYEHUU
Ja0rapupMUYECKOTO BBIPAKEHMUS. Pemenue
jaorapuMUYECKUX YPaBHEHUM
OCHOBbBI TPUTOHOMETPHUH
OcCHOBHBIE N3ydenune pagmaHHOrO METO/a U3MEPEHUS YIJIOB BpallCHUS
MTOHSTHUSA U HUX CBSI3M C TpaaycHor wmepor. HM3obOpaxeHue yrioB
BpalllecHUsI Ha OKPY>KHOCTU, COOTHECEHHUE BEJIMYMHBI yIiia C
€ro PacrtoIOKEHUEM.
Q@opMyIMpPOBAaHUE  OMPEACICHUH  TPUTOHOMETPUUYECKUX
byHKUMA  JUIsT  YIJIOB  TMOBOpPOTa M OCTPBIX  YIJIOB
OPSIMOYTOJIHOTO ~ TPEYroJIbHMKAa W OOBSCHEHHE  UX
B3aUMOCBSI3H
OcHoBHBbIE [IprMeHeHnEe OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB JJIs
TPUTOHOMETPUYE | BBIUUCICHUS 3HAYCHUM TPUTOHOMETPUYECKUX (PYHKIUU O
CKHE TOXKJECTBAa | OJHOW U3 HUX
[IpeoOpazoBanus | M3ydyeHne OCHOBHBIX (OpMYJT TPUTOHOMETpUU: (HOPMYIIbI
MPOCTEHIINX CJIOKEHUS, YABOCHUSI, npeodpa3zoBaHus CYMMBI
TPUTOHOMETPUYE | TPUTOHOMETPUUECKUX  (PYHKIMH B  MPOU3BBEICHHUE U

CKHMX BBIPAKEHHM

IMpOMU3BCACHNUA B CyMMY M IIPHUMCHCHUC IIPH BbBIYHMCICHHUHU
S3HAUYCHUA TPHUTIOHOMCTPHUUCCKOI'O BBIPAXKCHHUA W YIIPOLICHUA
€ro.

[Ipocrenmme
TPUTOHOMETPHUYE
CKHE YpaBHEHUS
Y HEPABEHCTBA

Pemenne mo ¢opmynam U TPUTOHOMETPUYECKOMY KpYTY
IPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHH.
[IpumeHneHne 0OIIMX METOAOB pEUICHUS  ypaBHEHUU
(mpuBeneHHe K  JIMHEMHOMY,  KBagpaTHOMY, METOJ
pPa3NOKEHUs] HAa MHOXHUTENH, 3aMEHbl NEPEeMEHHOW) mnpu
pELIEHUM  TPUTOHOMETPUYECKUX  YpPAaBHEHUH. YMEHHE
OTMEYaTh Ha Kpyre peleHns IIPOCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

ApKcuHyC,
apKKOCHHYC,
apKTaHI€HC
qucia

O3HaKOMIIEHHE C TOHSTHEM OOpPATHBIX TPUTOHOMETPUUYECKUX
(GYHKUIUH.

N3yuenne  ompeneneHuid  apKCUHyca,  apKKOCHHYcCA,
apKTaHTreHca yucia, GopMyIUpOBaHUE WX, U300paKeHHE Ha
CAMHUYHOW OKPY)XHOCTH, TPHUMEHECHHWE TIPH PpEHICHUH
YpPaBHEHUM

®YHKIIUA, UX CBOUCTBA Y TPA®UKH
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O yHKIWH. O3HakOMJICHHE C TIOHSATUEM IIEPEMEHHOW, NpUMEpaMu

[Tonsatue 0 | 3aBUCHUMOCTEN MEXIY EPEMEHHBIMHU.

HernpepblBHOCTH | O3HAaKOMJIEHHE € TOHATHEM rpaduka, OINpeesieHHue

byHKUIUN NPUHAIIICKHOCTH TOYKU Tpaduky yHkiuu. OnpeneneHue
no ¢opmyie IpocTeriell 3aBUCUMOCTH, BUAa ee Tpaduka.
Bripaxenue no popmysie o1HON epeMeHHOM uepes3 Apyrue.
O3HakomIIeHHE C OnpeaeIeHUEM GyHKIMH,
dbopmynupoBanue ero. Haxoxaenne o01acTu ONpeaeICHAs |
o0yacTu 3HaYeHUIN PYHKIIHH

CaoiicTBa O3HakoMJIeHHE c puMepaMu (GyHKIMOHATBHBIX

byHKIUU. 3aBUCHMOCTEN B pEANbHBIX IMPOIECCAX U3 CMEKHBIX

['padpuueckas JTVCUUTLINH.

uHTepnperanns. | O3HakKOMJIEHME € JOKAa3aTeJIbHBIMU  PacCyKICHUAMHU

[Tpumepsl HEKOTOPBIX CBOMCTB JIMHEWHON M KBaJpaTUYHOW (PYHKIUH,

(yHKUHMOHAJIBHBI | MPOBEACHUE MCCIIEIOBAHUS JIUHEHHOM, KyCOUYHO-TMHEHHOM,

X 3aBUCUMOCTEH | IpOOHO-TMHEHHOW W KBAAPATUUYHOU (DYHKIUNA, TMOCTPOCHHE

B peanbHbIX | ux rpaduxoB. IlocTpoeHne u uteHne rpapukoB (YHKIIMIA.

IIPOIIECCax u | MccnenoBanue GyHKIMH.

SBJICHUSAX CocraBnenue BHIOB (PYHKIMH 10 JaHHOMY YCIOBHIO,
penieHune 3aa4 Ha SKCTPEMYM.
Brinonnenue npeobpazoBanuii rpaduka GyHKIIUN

OO6paTHbIC Nsyuenue nouwamus obpamuoti ¢pyHxyuu, onpenesieHue Buaa

byHKIIMN U nocmpoeHue 2paguxa oopamuou QyHKYUU, HaAxoxicoeHue
ee obnacmu onpedenerus u ooaacmu 3uadenuu. IIpumenenune
CBOMCTB (YHKUMI TMpU UCCIENOBAHUM YpPABHEHUH U
penieHnu 3aiad Ha 3KCcTpeMyM. O3HAaKOMIIEHHE C MOHSTUEM
CJIOKHOM (yHKITUN

CrenenHele, Boluucnenue 3HaueHH! (QYHKIMI MO 3HAYEHUIO apryMEHTA.

nokazarenbHble, | OmnpenerneHue TOJOKEHHS TOYKM Ha Tpaduke Mo ee

jgorapu(MUYECK | KOOpAUHATaAM U HA00OPOT.

ue u | Mcnonb3oBanue cBOMCTB (YHKIMMA I CpaBHEHUS 3HAYCHUIN

TPUTOHOMETpHUYE | CTeneHel u Jorapudmos.

ckue (Qynkruu. | [loctpoeHne rpadukoB CTENEHHBIX H JOTAPUPMUUYECKUX

OOparHbie byHKITUH.

TpuUroHoMeTpuue | PerieHne nmokasaTenbHBIX U JOTApUPMUIECKUX YPABHEHUN H

cKue QyHKIUH

HEPABEHCTB 10 U3BECTHBIM aJITOPUTMaM.
O3HakOMJIEHHE C TOHATHEM HEMPEPBIBHOW MEPUOAUYECKON
byHkuuu, (GopmMyIupoBaHUE CBONCTB CHHyCa W KOCHHYCA,
MIOCTPOCHHE UX IPadUKOB.

O3HakOMJIEHHE C TMOHATHEM TapMOHMYECKUX KOJieOaHUU U
OpyUMEpaMH TapMOHUYECKUX KoJeOaHWil Juisi ONHCaHUs
IPOLIECCOB B (pU3MKeE U APYTUX 00JIACTIX 3HAHMUSL.
O3HakoMJIEHME C IIOHATUEM PAa3pbIBHOW IEPUOINYECKON
¢yHky,  (GopMynMpoBaHHME  CBOMCTB  TaHIeHCa W
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KOTaHT'€HCa, OCTPOCHUE UX TpaUKOB.

[IpumeHenne CBOMCTB (DYHKIIMM 1Ji1 CpaBHEHHUs 3HAYCHMM
TPUTOHOMETPUUECKUX byHKUIUH, peleHus
TPUTOHOMETpUUECKUX ypaBHeHUH. [locTpoenue rpadukos
0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIUMH U OmNpelesieHue
1o rpadukam UX CBOMCTB.

Brimonaenune npeodpazoBanus rpaduKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

HOCJ’IeI[OBaTCJIBH
oCTHu

O3HaKOMJIEHHE C MTOHATHEM YHCIOBOM IOCIIEI0BATEIBHOCTH,
croco0aMu ee 3a7jaHusl, BHIYUCICHUSIMH €€ YWICHOB.
O3nakomnenue ¢ noHamuem npeoeia nociedo8amenbHOCHU.
O3HaKOMJIEHHME C BBIYMCIEHUEM CYMMBI OECKOHEYHOIO
YUCIIOBOTO  psijla Ha TpPUMEPE BBIYUCICHUS CYMMBI
0ECKOHEYHO yOBbIBAIOIIEH T€OMETPUYECKON TPOTPECCHH.
Pemenne 3amau  Ha nOpuMeHeHHe (OPMYIbl  CyMMBI
0ECKOHEYHO yOBbIBAIOIIEH T€OMETPUYECKON MTPOTPECCUH

[IpousBogHass wu
€€ MPUMEHECHHUE

O3HaKOMIJIEHHE C IOHSITUEM MPOU3BOJIHOM.

N3yuenne wu QopmynupoBaHue €€ MEXaHUYECKOro U
r€OMETPUYECKOTO CMBICJIA, U3Yy4YEHUE anropuTMa
BBIYUCJICHUS TPOM3BOAHON HA NPUMEPE BBIYUCIICHUSA
MTHOBEHHOM  CKOPOCTH M yrioBoro  koddduiueHta
KacaTeIbHOM.

CocrapieHue ypaBHEHUSI KacaTeJIbHOU B OOIIEM BHUJIE.
VYcBoenne — mpaBun  guddepeHuUpoBaHUsA,  TAOIMIIBI
MPOU3BOJIHBIX JJIEMEHTAPHBIX (PYHKIMM, TpUMEHEHUE s
muddepeHurpoBanuss (QYHKIMI, COCTaBIEHUS YpaBHEHUS
KacaTeJIbHOM.

N3yuenne TeopeM O CBS3M CBOWCTB (QYHKIUU U
IPOU3BOIHOM, (OPMYITHPOBKA HX.

[IpoBeneHne ¢ MOMOIINBK MPOU3BOJHOM MCCIIEOBAHUS
dbyHKIIMU, 3a1aHHON (HOPMYIIOM.

YcraHoBIeHUE CBSI3U CBOMCTB (DYHKITMM U TPOW3BOJIHOM IO
ux rpadukam.

[IpumeHeHne NPOU3BOAHOW Ui PEIIEHHUS 3ajJa4d  Ha
HAXOXKJEHUE HauMOOJIbLIEro, HAUMEHbILETO 3HAYEHUS U Ha
HaXO0XKIEHUE YKCTPEMyMa.

[IepBooOpa3zHas
U MHTETPal

O3HaKOMJICHHE C TIOHSITUEM UHTETpaja u IepBooOpa3HOA.
N3yuenue npaBuia BHIYUCICHHUS EPBOOOPA3HON U TEOPEMBbI
Herorona— JleliOuuna.

Pemrenue 3agaq Ha CBS3b MEPBOOOPA3HON M €€ MPOU3BOIHOM,
BBIYHCIICHHE TIEPBOOOPA3HON I JaHHOW (PYHKITUH.
Pemenune 3anay Ha NpUMEHEHHE UHTErpaia sl BbIYUCIEHUS
(bu3HUeCKNX BEIMYUH U TUIOIIAICH
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YPABHEHUA U HEPABEHCTBA

YpaBHEeHUs 51
CUCTEMBI
YpPaBHEHUM
HepaBsenctBa wu
CHUCTEMBI
HEPABCHCTB c
JBYMSI
MIEPEMEHHBIMU

O3HakoOMJIEHME € TPOCTEHINUMHU CBEICHUSMU O KOPHSAX
anreOpanvyeckux ypaBHEHUM, TMOHATUSAMHU HCCIIEJOBAHUS
YPAaBHEHHUM U CUCTEM YPaBHEHUM.

N3ydyenne TeopuM pAaBHOCUIBHOCTM YpPAaBHEHUH U €€
npuMeHenus. lloBropeHue 3ammcu pemeHusl CTaHIapTHBIX
YpaBHEHUH, MPUEMOB MpPeoOpa3OBaHUs YpABHEHUN s
CBEJICHUS K CTAaHAAPTHOMY YPABHEHHIO.

Pemenune pannoHanbHbIX, HPPAMOHAIBHBIX, TOKA3aTEIbHBIX
Y TPUTOHOMETPUYECKUX YPABHEHUN U CHCTEM.
Hcnonp30BaHne CBOMCTB U rpa@UKOB (PYHKIUM JIJIs1 peLICHMSI
ypaBHeHMH. IloBTOpeHHME OCHOBHBIX IIPUEMOB pEIICHHUS
CUCTEM.

Pemienne ypaBHEHMM C IIPUMEHEHUEM BCEX IIPUEMOB
(paznmokeHUss ~ HA  MHOMKUTENM,  BBEACHHUS  HOBBIX
HEU3BECTHBIX, MOJCTAHOBKH, I'pa)uueCcKOro METo1a).
Pemienne cucreM ypaBHEHUMH C NPUMEHEHHEM Pa3JIMYHBIX
cnoco0oB. O3HaKOMIJIEHHE C OOIIMMH BOMPOCAMHU PEIICHUS
HEPaBEHCTB M MCIOJb30BAHUE CBOICTB U rpauKOB PyHKIUI
IIPU PELIEHUN HEPABEHCTB. PelieHne HEpaBeHCTB U CHCTEM
HEPaBEHCTB C IPUMEHEHUEM Pa3IUYHbIX CIIOCOOOB.
[IpumeHeHne MaTEeMaTHYECKUX METONOB ISl  PELICHUs
COJIepKaTeNNbHbIX 3a/lad W3 pa3IMYHbIX oOJjacTed HayKu U
IpakTUKU. HHTEepnpeTupoBaHue pe3yiabTaToB C  y4EeTOM
pEAIbHBIX OTPAHUYCHUN

3JEMEHTbl KOMBHUHATOPUKHW, TEOPUU BEPOATHOCTEH H

CTATUCTHUKH

OcHOBHBIE N3yuenune mnpaBuia KOMOMHATOPUKM M NPUMEHEHHE MPHU

MOHSTHUS pelIeHN KOMOMHATOPHBIX 33/]1a4.

KOMOMHaTOpuku | PemieHne KOMOMHATOPHBIX 3a/ady METOAOM Iepedopa U Mo
paBUITy YMHOKEHHS.
O3HakoMIIeHHE c MOHATHUSIMU KOMOMHATOPUKHU:
pa3MEIIECHUSMH,  COYETAaHUSMH,  IEPECTAaHOBKAMU U
dbopmynamu s ux  BeiuuciaeHus.  OOBSCHEHHE U
npuMeHeHne (GopMmyn Il BBIUMCICHHSI pa3MEIlEHUi,
NEPECTAHOBOK M COUYETAHUI NPU PEILICHUH 3a/1a4.
O3znakomiieHne ¢ OuHOMOM HbBIOTOHa W TPEyrOJIbHUKOM
[Tackans. Pemenne mpakTuyecKux 3a7ad ¢ UCIOJIb30BAHUEM
MOHSATUHI U MPaBUJI KOMOWHATOPUKHU

ONeMEHTHI N3yueHne KIACCUYECKOIO  ONPENETIEHUS  BEPOSITHOCTH,

TEOpUHU CBONWCTB BEPOSITHOCTH, TEOPEMBI O CyMME BEPOATHOCTEM.

BEPOSTHOCTEN PaccmoTpeHne mnpuMeEpoOB  BBIYMCIEHUS  BEPOSITHOCTEM.

Pentenne 3amau Ha BEIUMCIIEHUE BEPOATHOCTEN COOBITUI
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[IpencraBienne | O3HaKOMJICHHE C MPEACTABICHUEM YHUCIIOBBIX JAaHHBIX M UX
JTAaHHBIX XapaKTePUCTHKAMH.

(TabnuIIbl, Pemenne mnpakTuueckux 3amad Ha OOpabOTKY YHCIIOBBIX
Jarpammel, JAHHBIX, BBIYUCICHUE X XaPAKTEPUCTUK

IF'EOMETPUA

[Tpsimbie dopMynupoOBKa W TPUBEICHUE OKAa3aTENbCTB IPU3HAKOB
TUTOCKOCTH B3aMMHOTO  DPACIONIOKCHHUS  MPSAMBIX W TUIOCKOCTEH.
IPOCTPAHCTBE Pacro3naBanue Ha YepTekax U MOJEISIX Pa3IMUHBIX CIIyYacB

B3aMMHOI'0  PACIIOJIOKEHHUS  IPAMBIX U INIOCKOCTEW,
apryMEHTHUPOBAaHUE CBOMX CYyXIeHHU. DopMmynupoBaHue
ONPENEIICHUM, NPU3HAKOB W CBOMCTB MNAapAJUICIBHBIX H
MEPIICHIUKYJISIPHBIX ITJIOCKOCTEN, ABYTPAHHBIX M JIMHEHHBIX
YIJIOB.

BrinosHeHHE MOCTPOEHUS YIIIOB MEXIAY NPAMBIMH, MPIMOU
U TUIOCKOCTBIO, MEXAY IUIOCKOCTSMHM II0 ONUCAHHUIO H
pacro3HaBaHUE UX HA MOJIEIAX.

IIprMeHeHre MPU3HAKOB U CBOMCTB PACIIONIOKEHUS IIPAMBIX
Y IIJIOCKOCTEH P PEIICHUU 3a/1a4.

N300paxkeHne Ha pUCYHKaX U KOHCTPYHUPOBAaHUE HA MOJEIISAX
NEPIECHIMKYJIAPOB U HAKJIOHHBIX K IUIOCKOCTH, NPSIMBIX,
[apajuIeNIbHBIX IIOCKOCTEH, YIVIOB MEXAy NpsIMOH U
IUIOCKOCTBIO M1 000CHOBaHHUE MOCTPOCHHUS.

Pemenne 3amad Ha BBIYMCIEHHE T€OMETPUYECKUX BEIUYMH.
OnuceiBaHUME pPACCTOSAHHUS OT TOYKHM JO IUIOCKOCTH, OT
OpsAMOM 10 TIUIOCKOCTH, MEXAY IUIOCKOCTAMH, MEXIY
CKpPCILUBAIOIAMUCA TPSAMBIMHA, MEXKIYy HPOU3BOJIbHBIMU
(¢urypamu B poOCTPaHCTBE.

@OopMyIIMpOBaHHE M JOKA3bIBAHHE OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpPEM CYLIECTBOBAaHHUS, CBOKCTBA).
N300paxkenne Ha dyeprexax M MOJEISIX pPACCTOSHUS MU
000CHOBaHUE CBOMX CyXAeHUH. OnpeeneHne U BbIUNCICHNE
pacctosiHuii B mpoctpaHctBe. [Ipumenenue Qopmyn u
TEOPEM IJTAHUMETPHUHM IS PELIEHUs 3a1a4.

O3HakomIIeHHE c ITOHATHEM [1apajuIeIbHOTO
MIPOEKTUPOBAHUS M €ro cBoucTtBamMu. DopMynupoBaHue
TEOPEMbl O  IUIOWAAXM  OPTOTOHAIBHOW  IMPOEKLIHH
MHOT'OYT'OJIbHUKA.

[Ipumenenue Teopun Ui OOOCHOBAHUSI TIOCTPOCHUN W
BBIYMCJIEHUNA. APryMEHTUPOBAaHUE CBOHUX CYXIEHUH O
B3aMMHOM PaCIOJIOKEHUU IPOCTPAHCTBEHHBIX (pUryp
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Onucanne M XapakTEpUCTHMKAa  Pa3iIW4HBIX  BHJOB
MHOTOI'PaHHHKOB, IIEPEYUCIICHUE X HIEMEHTOB U CBOWCTB.
N300paxkeHre MHOTOTPAHHUKOB M BBINOJIHEHUE MOCTPOCHHUS
Ha U300paKEHUAX U MOJEIAX MHOTOIPaHHUKOB.
Beluucnenue  JIMHEWHBIX ~ DJEMEHTOB W YIJIOB B
IPOCTPAHCTBEHHBIX KOH(UTYypalusX, apryMEHTHPOBaHHUE
CBOUX CYXXIEHUH. XapaKTePUCTUKA U H300paKEHUE CCUCHUS,
pa3sBEPTKM  MHOTOTPAHHHMKOB,  BBIYMCIICHHE  IUIOLIAACH
ITIOBEPXHOCTEN.

[locTtpoeHne mpocTedmMxX  cedyeHuid Ky0a, MpU3MBL,
nupamunel.  Ilpumenenue  (pakToB U CBeIeHUH U3
IJIAHUMETPHH.

O3HakomiIeHME C BHAAMH CHUMMETPUH B IIPOCTPAHCTBE,
(opMyIMpOBaHUE ONPECICHUNA U CBOMCTB. XapaKTepUCTUKA
CUMMETPUH TEJI BPALLEHUSA U MHOIOTPAHHUKOB.

IIpruMeHeHue CBOMCTB CUMMETPUM IPU DPELICHUU 3a1ad.
Hcnonp30BaHne NprUOOPETEHHBIX 3HAHUM JJIs1 UCCIIEOBaHMS
Y MOJCIIUPOBAHUS HECIIOKHBIX 3a4a4.

N300paxkeHre OCHOBHBIX MHOTOTPAHHUKOB U BBINIOJHEHHUE
PUCYHKOB IO YCJIOBUSM 3aJ1a4

O3HakoOMIIEHHE C BUIAMU TeJl BpalleHus, (HopMyIupoBaHUE
UX ONPENIEIICHUN U CBOMCTB.

DOopMyIUPOBAHUE TEOPEM O CEYEHHM IIapa MJIOCKOCTHIO U
MJIOCKOCTH, KacaTebHOU K cepe.

XapaktepucTuka W u300pakeHUE Teln BpalleHUs, HX
Pa3BEPTKHU, CEUCHUS.

Pemrenue 3ama4 Ha MOCTpOEHUE CEYEHHUM, BBIYUCIICHUE JIJIVH,
pACCTOSIHUM, YIJI0B, Tomaaeu. [IpoBeaenne noka3areabHbIX
pacCyKJI€HUU MPU PELICHUHN 3a/1a4.

[IpumeHeHue CBOWCTB CHMMMETPUM IPU PELICHUM 3aja4 Ha
TeJa BpallleHus, KOMOWHAIIMIO TeJl.

N3o0pakeHre OCHOBHBIX KPYIJIBIX TE1 U BBINOJHEHHE
PUCYHKA MO YCIIOBHIO 3aJ1a4u

MHororpaHHUKH
Tena u
MMOBEPXHOCTH
BpAILICHUA
N3mepenus B
reOMETPUH

O3HakOMJICHHE C TOHATHSAMHM IUIOMATM H  o0beMa,
AKCHOMaMH U CBOMCTBAMHU.

Pemenvie 3a1a4 Ha BRIUMCIICHUE TIIOMIAICH TIIOCKUX UTYD C
NPUMEHEHUEM COOTBETCTBYIOIUX (GOopMya U (aKTOB H3
wiaHuMeTpun. M3ydeHue TeopeM O BBIYUCICHHH OO0BEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHHE 3a7a4 Ha TPUMEHEHUE
dbopmyn BeruucieHUs 00BeMoOB. W3yuenue dopmyn s
BBIYHCIICHUS TUIONIA/ICH MOBEPXHOCTEH MHOTOTPAHHUKOB U
TEJ BpAIICHHUS.

O3HakOMJIEGHME C  METOJOM  BBIUMUCIEHUS  ILJIOIIAIU
NOBEpXHOCTH cdepbl. Pelenne 3amay Ha BBIUKUCICHUE
IUIOLIAIe MOBEPXHOCTH MPOCTPAHCTBEHHBIX Tell
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Koopauuater u | O3HakOMIIEHHE C TIOHATHEM BEKTOpa. M3yueHue aexapToBou
BEKTOPBI CUCTEMBbl KOOpPAMHAT B IIPOCTPAHCTBE, IIOCTPOEHHUE IIO
3aIaHHBIM KOOpAMHATaM TOYEK M IIOCKOCTEM, HaXOKICHUE
KOOPJMHAT TOYEK.

HaxoxneHue ypaBHEHUH OKpYKHOCTH, CQEpBI, MIOCKOCTH.
Beluncnenue paccTossHUN MEXAy TOUKaMHu.

N3ydyenne  CBOMCTB  BEKTOPHBIX  BEIWYWH,  MPABUI
Pa3JIOKEHHSI BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUI
HaxXO0XJCHUS KOOPAMHAT BEKTOPA B NPOCTPAHCTBE, MPABUI
JNEUCTBUM C BEKTOPAMM, 3aJaHHBIMA KOOPJANHATAMM.
[IpruMmenenne Teopuu IpU PEIIEHUM 3a1a4 HAa JIEUCTBUA C
BEKTOpamu. M3yueHne CKaasipHOTO IPOU3BENECHUSA BEKTOPOB,
BEKTOPHOI'0 YpPaBHEHMS NPAMOUN U IUIOCKOCTH. [IpumeHenue
TEOPUU IIPU PEIICHUM 3a1a4 Ha JEUCTBUA C BEKTOpPaMH,
KOOPAWHATHBIA  METOJA, IPUMEHEHHE  BEKTOPOB  JUIA
BBIYKCIICHUS BEJIMYMH YTJIOB U pacCTOAHUN. O3HaKOMIIEHUE C
JIOKa3aTEIbCTBAMU TEOPEM CTEPEOMETPUM O B3aHMHOM
PAaCIIOIOKEHUN IIPSAMBIX U IIOCKOCTEH C MCIOJIB30BAHUEM
BEKTOPOB

YYEBHO-METOAUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
IMPOTI'PAMMBI YYEBHOM IUCIUITIJIAHBI
«MATEMATHUKA (IPO®)»

OcBoenue mnporpamMmbl y4deOHOM gucHuIUIMHBL «Matematuka (mpod)»
npenanoiaraeT Hajauuhe B TIpodeccHoHanmbHOM 00pa30oBaTeIbHOM OpraHHU3allny,
peanusyroleil o0pa3oBaTelIbHYI0 MpPOrpaMMy CpeaHero ooumiero oOpa3oBaHHS B
npenenax ocBoenus OOII CITO na 6a3e 0CHOBHOTO 0011€T0 00pa3oBaHusl, yueOHOTO
KaOWHETa, B KOTOPOM MMEETCS BO3MOXKHOCTh 00€CTIEYUTh 00YJaIOIIMMCS CBOOOTHBIH
noctyn B HWHTepHeT BO Bpemsi Y4eOHOro 3aHSTHS W TEPUOJ BHEYYCOHOU
JESTEIbHOCTH.

[Tomemenne  kabuHera  yjaoBieTBopsieT  TpeOoBaHusiM  CaHUTapHO-
snuAeMuosiornueckux npasuwin U HopmaTuBoB (CanlluH 2.4.2 No 178-02) ocHamieHo
TUTIOBBIM 00OPYJIOBaHHWEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUSAX, B TOM YHCIIC
CTHICIIMATM3UPOBAHHON Y4eOHOW MeOeNbl0 M CpeAcTBaMHU OOy4YeHUSs, TOCTaTOUYHBIMH
TS BBITIOJTHEHUS TPEOOBAHUHN K YPOBHIO MOJITOTOBKU 00yUYaOIIUXCSI.

B kabuneTe umMeeTcs MyJabTUMEAUNHOE 000pYI0BaHKE, TTIOCPEACTBOM KOTOPOTO
YYaCTHHKKA 00pa3oBaTeNbHOTO TIpollecca MOTYT TPOCMaTpUBaTh BHU3YaIbHYIO
uH(popMaIMI0O TO MaTeMaTHKE, CO3/aBaTh MPE3CHTAIMH, BUIACOMATEpPUAJIbI, HWHBIC
JIOKYMEHTBHI.

B coctaB y4eOHO-METOMUYECKOTO M MaTePUATBHO-TEXHUIECKOTO OOCCIICUCHHMS
mporpamMmbl yueOHOU auciuIuimabl «MaTtemaTtuka (mpod)» BXOIAT:
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MHOTO()YHKITMOHATILHBIN KOMIUIEKC TTPETIOIaBaTEeIs;

HaTJISAHBIC TOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOJIHII, TNIAKATOB, IIOPTPETOB
BBIJIAIOIINXCS YICHBIX-MAaTEMaTHKOB H JIp.);
UH(POPMAIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA,

AKPaHHO-3BYKOBBIC ITOCOOUS;

KOMIUTEKT TEXHHYECKOH TOKYMEHTAIIMH, B TOM YHCJIE TIAacIIOpTa Ha CPeJICTBa
oOyueHus, THCTPYKITUH 110 X UCTIOIH30BaHUIO U TEXHUKE OC30MMaCHOCTH,
OonbmmoTeuHbId HOH.

B OubGnuoTeunslii GoHI BXOIAT YUEOHUKH, yUeOHO-METOIUYECKUE KOMIUIEKTHI
(YMK), obecrieunBaronirie 0CBOCHHE YIeOHOU MUCIUTUINHBI «MatemaTtuka: AnreOpa
M Hayala MaTeMaTU4YecKOoro aHanmmsa, [eomMeTpus», pEKOMEHIOBAaHHBIC WIIU
JOMYIIEHHbIE JUISI HWCIIOJIb30BaHUSA B  NPO(ECCHOHANBHBIX  00pa30BaTEIbHBIX
OpraHM3aIysIX, pPeaTu3yIoNMX O00pa30BaTENbHYI0 MPOTPAMMYy CpPEIHEro OOIIero
obpazoBanus B mpenenax ocBoeHus OOIl CIIO na 06a3e OCHOBHOTO OOIIETO
o0pa3oBaHUs.

B mnpomecce ocBoeHuss mnporpaMMmbl y4eOHOM JUCIHUIUIMHBI «MareMmaruka:
AnreOpa ¥ Havaja MaTeMaTHYEeCKOro aHajau3a; ['eoMeTpus» CTYAEHTHI IMOJIy4aroT
BO3MOXHOCTh JIOCTYNa K DSJEKTPOHHBIM Y4E€OHBIM MaTepHallaM [0 MaTeMaTHKe,
UMEIOIIUMCST B CBOOOJHOM JOCTyne B ceTH HHTepHET (SJeKTPOHHBIM KHHTaM,
pakTUKyMaM, TectaM, matepuaiam EI'D u 1p.).

YVVYVY VY

Y

PEKOMEHIAYEMASI JIUTEPATYPA
st cTyieHTOB

Anumos IlI.A. u Op. Maremartuka: anredpa 1 Hauajla MaTeMaTUYECKOro aHaJIn3a,
reomeTpusi. Anredpa U Havajla MaTeMaTUYECKOro aHajiu3a (0a30BbIi U yriyOJICHHBIH
ypoBHHM).10—11 kmaccel. — M., 2014.

Amanacan JI. C., Bymyzoe B. ®., Kaoomyes C. b. u 0p. Matemartuka: anredpa u
HayaJla MaTeMaThuueckoro aHanmsa. ['eomerpus. 'eomerpust (0a30BbIiA U yriTyOJICHHBIN
ypoBHu). 10—11 xmaccel. — M., 2014.

bawmaxos M. M. MaremaTuka: y4eOHUK JJIs CTyJ. YUpEKISHUU cpeid. mpod.
obpazoBanus. — M., 2014.

bawmaxos M. F. Marematuka. COOpHUK 33724 TPOPHIHHON HAMPABICHHOCTH:
yue0. mocodue I CTyA. yapexaeHuit cpe. npod. oopazoBanus. — M., 2014.

bawmaxos M. M. Maremaruka. 3agayHuk: yue0. mocodbwe sl CTY/I.
yapexJieHuit cpe. mpod. odpazoanus. — M., 2014.

bawmaros M. 1. MatemaTrka. DIEKTPOHHBIN y4e0.-METO/I. KOMIUICKC IS CTY/I.
yupexaeHuil cpen. npod. ooOpazosanus. — M., 2015.

bawmaxos M .M. Matematuka (6a30BbIii ypoBeHb). 10 kinacc. — M., 2014.

bawmaxos M .M. Matematuka (6a30BbI1ii ypoBeHb). 11 kinacc. — M., 2014.

bawmaxos M. U. Anrebpa u Hauana aHaimza, reomerpus. 10 kmacc. — M.,
2013.

bawmaxos M. U. MatemaTtuka (6a30BbIil ypoBeHs). 10 kmacc. COopHUK 3amad:
yue6. mocodue. — M., 2008.

bawmaroe M. M. MatemaTuka (0a30Bbiii ypoBenb). 11 kinacc. CoopHHK 3amau:
yae0. mocobue. — M., 2012.

26



I'yces B.A., I'pucopves C.I'., Heoneuna C.B. MatemaTtuka st npodeccuii u
CHEIUATBHOCTEH  COLMATBbHO-?PKOHOMUYECKOTO0 Mpoduis: Yy4eOHHK JUIsl  CTY/I.
yapexJieHui cpe. mpod. odpazoanus. — M., 2014.

Konseun 1O. M., Tkauesa M. B, @eodeposa H. E. u dp. Matematuka: anrebpa u
HayaJla MaTeMaTHYeCcKoro aHaim3a. Alredpa M Hayajga MaTeMaTHYECKOTO aHalIu3a
(6a30BbIl 1 yrayosieHHbIN ypoBHH). 10 knam / o pen. A.b. Xwmwxuenko. — M., 2014.

Konseun 0. M., Trauesa M. B., @edeposa H. E. u op. Maremartuka: anrebpa u
Hayaja MaTeMaTH4eCKOro aHamusza. Anredpa M Hadajga MaTEMaTHYECKOIO aHajau3a
(6a3oBeIif m yryOsneHHBIM ypoBHH). 11 kmacc / mox pen. A.b. XKXmwkuenko. — M.,
2014.

Jlois mpenogaBareJiei

@enepanbubiii 3akoH oT 29.12.2012 No 273-@3 «OO6 oOpa3oBaHuu B
Poccniickoin @enepannm.

[Ipuka3z MunucrepctBa obpazoBanus U Hayku PO ot 17.05.2012 Ne 413 «O6
YTBEPKJIEHUU (eaepalibHOIO0 TOCYAapCTBEHHOTO 00pa30BaTEeIbHOIO — CTaHJapTa
cpeaHero (IoTHOro) o01Iero oopa3oBaHusD.

[Ipuka3z MunucrepcTBa obpa3oBanus U Hayku PO ot 29.12.2014 Ne 1645 «O
BHeceHun m3MmeHeHud B [Ipuka3 MunucrtepctBa oOpa3oBaHusi U Hayku Poccuiickoit
Oenepanuun = ot 17.05.2012 Ne 413  «OO0  yrtBepxkaeHuu (deaepaibHOTO
roCy/IapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CpeaHero (IOJHOro) oOIero
00pa3oBaHUS.

[Tucbmo JlemaprameHTa TOCYAapCTBEHHOW TMOJUTHKH B cdepe MNOATrOTOBKU
pabounx kaapoB u 1O MunucrepctBa oOpazoBanusi U Hayku PD ot 17.03.2015 Ne
06-259 «PexomeHnnanuu Mo opraHU3aIfy MOJyUYEeHUsI CPETHETO 00IIero oopa3oBaHus
B Ipejesiax OCBOEHHUs 00pa3oBATENIbHBIX MPOrpamMM CpPeIHEro MpoQecCHOHATBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOIO 00mIero oOpa3oBaHHUA C YYETOM TpeOOBaHUI
denepanbHbIX TOCYAapCTBEHHBIX O0Opa30BaTEIbHBIX CTaHAAPTOB M IMOJy4yaeMOu
npodeccun WM CrenuaIbHOCTH CPEIHEr0 MPO(PEecCHOHATEHOTO 00Pa30BAHUS.

bawmaxos M. WM. Marematuka: KH. /Ui TIpENojiaBaTelisa: METOJ. rmocooue. —
M., 2013

bawmaxos M.W., Lvicanos LI M. Metogudeckoe mmocooue s IMOATOTOBKH K
EI'D. — M., 2011.

HNuTepHeT-pecypcenl
www.fcior.edu.ru (MadopmManmoHHbIe, TPEHUPOBOYHBIC M KOHTPOJILHBIC MAaTCPHAIIBI).
www.school-collection.edu.ru (Enunast komiekiuu mudpoBbIX 00pa30BaTEIbHBIX

pPECypcoRB).
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