T'OCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIbHOE YUPEXX/IEHUE

ACTPAXAHCKOW OBJIACTU BBICIIIET'O
OBPA3OBAHU S «ACTPAXAHCKUM

[ ) I'OCYJAPCTBEHHbBIN
T TR S APXUTEKTYPHO - CTPOUTEJIbHBIN YHUBEPCUTET»
[TPO®ECCUOHAJIBHOE YUWJIUIIE ATACY
1Y ATACY

PABOYAS TIPOTPAMMA YUEBHOU
JANCIUITJIMHBI

OVII1.04 MaTemaTuka

cpenHero mpoeCCHOHATBFHOTO 00pa30BaHMS

08. 01. 08 MacTtep oT/1€10YHBIX CTPOUTEIbHBIX PadOT

KBamudukanum: «Maisp CTpOUTETHHBIN)

«tykaryp»

2021



OJIOBPEHA PEKOMEHJIOBAHA YTBEPXJEHO
METOOUUYECKON KOMUCCHEHOD- MeTonu4yecKkimM COBETOM Mpo- HupexTop npo-
LLLEOGPaBOBaTeﬂbe]X JOHUCLIH- (beCCHOHaHBHOFO YUUIMILA (];)GCCHOHB.HLHOFO
TUTHH AT ACY Ilpotokon ydanmma
[Iporoxon Ne X 0T Ne ' ATACY
L2 > «df» 07 201

@49 2021r. U % T /0. A. Kopaneuko/
Tpercenatens MeToaMYE- LI» 0 2021
CKOMKOMMUCCHH T.

-~ Hloonuce

/ /// /
« 5 2021 r.

M /C.A. Ipo3noBa/
77
Ay

Pabouas mporpamma pazpaboTana Ha OCHOBE @FOC@HO 08. 01. 08 MacTep OTIEITOTHEIX

CocrasuTens (1): - mpenogaBares

/A I1.JIykonuHa/

CTPOUTENBHEIX paboT ydebHoro miaHa Ha 2021 y4eOHBIN rof ¢ y4eToM IpUMEpHOH IIpo-
IpaMMel 00ImeoOpasoBaTenbHOM yaeGHoH quctuinas MartemaTrka s IpohecCHOHAaTb-

HBEIX00pPa30BaTeNbHBIX OPraHH3aIUil.

CornacoBaHo:
Crapuuit meromuct ITY ATACY: /// / _¥0.B. KoBanuk /
OOMHACH
IIengaror-6ubamorekaps: Lgfs /_E.B. Aunpeiiuenko /

oﬂngﬂﬁ:
o
%f /H.I". Koctrna/

NOANKCE

3aMecTHTeINb upeKTopa 1o I1P:

3aMecTHTeNb qupeKTopa mo YP: /B.B. MenbHUKOBa/

TOANKCE

Crnenmnanuct YMO CIIO: {/7 2 /E.A. 3atiuenko/

Penensenr: /Z/?ﬁft’”c’é/t?/izf 16 /’/ﬁ/x 7 WW % /JL.A. Uykanosa/

(ﬁ(‘{'hhHULTB MecTo paboTst) MOATHCE

[TpunasTo YMO CIIO:
Hagansaux YMO CIIO

/ AJL T'enpBan /

H.0.Qamunus




COILEPKAHHUE

1. [TOACHUTEJIBHASA 3AIIMCKA e, 4
2. OBIIIAS XAPAKTEPUCTUKA YYEBHOU JUCLIUIIJIMHBL ... 6
3. MECTO YYEBHOM JUCIHUIIJIMHBI B YYEEHOM ITJIAHE ... 9
4, PE3YJIbTATHI OCBOEHUS YYEBHOU JUCLIMIUIAHEI ............... 10
S. COJIEPYKAHUE YUEBHOM JIMCIATUIMHBL  ..........cooeeiiiiiiiin. 13
6. TEMATHUYECKOE IINTAHUPOBAHUE .. ..., 21
1. TEMATHUYECKWH ITJIAH YYEBHOU JUCIIUIIINHBI
MATEMATH K AY e 22
8. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB HAEATEJIBHOCTHU
OBYUAROIIMIXCS L. . . et 23
9. YUYEBHO-METONYECKOE U MATEPUAJIBHO-TEXHNYECKOE
OBECIIEYEHUME ITPOI'PAMMBI YUYEBHON JUCLMTIUINHBI
MATEMATHIK A e e 29
10. PEKOMEHIAYEMAS JIMTEPATYPA e 30
11. OCOBEHHOCTH OPI'AHM3AIIMN OBYYEHMS IT0 YYEBHOH

JUCIHAIUIMHE T UTHBAJIMAOB U JINL C OTPAHMYEHHBIMU
BO3MOXHOCTAMMU 3JJOPOBDSI .......oooiiiiiiiiiieieeee e 33

1. HOACHUTEJIBHAA 3AIINCKA

[Iporpamma oOmieoOpazoBaTenbHON y4eOHOW UCHUILIUHBI «MareMaTukay



npelHa3HayeHa Il M3y4eHUs: MaTeMaTHKH B MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHM3alMsIX, peaM3yIOUMX O00pa30BaTEIbHYI0 MpPOrpaMMy CpEIHEro OOIIero
oOpa3oBaHHs B Mpeleiax OCBOEHHUS OCHOBHOW MpogecCHOHAIbHONW 00pa3oBaTeIbHON
nporpammel  CIIO (OIIOIT CIIO) Ha 0a3e OCHOBHOro oOmEero oOpa3oBaHMs MPHU

ITIOAT'OTOBKC KBaJ]I/I(I)I/IHI/IPOBaHHI)IX CIICIHIUATINCTOB CPCOAHCTO 3BCHA.

[Tporpamma pa3paborana Ha ocHoBe TpeboBanuit PI'OC cpennero oOiero

00pa3oBaHusl, MPEABSIBISIEMbIX K CTPYKTypE, COJACPKAHUI0 U pe3yibTaTaM OCBOCHUS

y‘le6HOI?I JUCITHUITIINHBI ((MaTeMaTI/IKa», N B COOTBCTCTBHHU C PCKOMCHAAIUAMHU IIO0

OpraHu3allid TOJY4YEHUs CpeAaHero oOmero oOpa3oBaHMs B TMpeAenax OCBOCHUS

00pa3oBaTEIbHBIX MPOTrpaMM CpeAHEero mnpodeccuoHanbHOTO oOpa3oBaHus Ha 0Oaze

OCHOBHOTI'O 06HI€FO 06pa30BaHH}I C YUCTOM KOHICIIONUHU IIPCIIOJaBaHUSA MATCMATHKU B

Poccuiickonn @enepannu, yTBepKAeHHONW pacnopsbkenueM [IpaButenscTtBa Poccuiickoit

®enepanuu ot 9 ampenst 2016 r. Ne 637-p, u npuMepHOl OCHOBHOM 00pa3oBaTelIbHON

MpOTpaMMbl CpeTHETO 00111ero 00pa3oBaHus, 0J0OPEHHON pelieHneM GeaepaibHOro

y4e0HO-METOIUYECKOTO O0OBEAMHEHHSI TI0 00IIeMy 00pa30BaHuUIO (ITPOTOKOJ OT 28 HIOHS

2016 1. Ne2/16-3).
Conepkanne TmporpamMmbl  «MaremaThika»  HampaBlIeHO Ha  JOCTIIKEHUE
CIEAYIOMINX IeJIeH:
. obecrnieueHue CHOPMHUPOBAHHOCTH TMPEACTABICHUN O COIMAIbHBIX,
KyJbTYPHBIX U UCTOPUUYECKUX (haKTOpaX CTAHOBJICHUSI MAaTEMATUKH;
. obecrieueHre CPOPMUPOBAHHOCTH JIOTHYCCKOTO, AJTOPUTMUUICCKOTO
¥ MaTeMaTUYECKOTO MBITIUICHHUSI,
. obecrieueHre cHOPMUPOBAHHOCTH YMEHUW MPUMEHATH MOJTYyYEHHBIC
3HAHMS TPH PEIICHUH Pa3IMYHBIX 3a]1a4;
. obecrieueHrie chopMHUPOBAHHOCTH TPE/ICTABIEHUM O MaTEMATHUKe Kak
yacTu 00IllleuesioBeueckorl Ky/bTyphbl, YHUBEPCA/JIbHOM SI3bIKe HayKH,

MO3BOJIAIOIIEMOITNCBIBATh U U3yUdThb Pped/IbHbIE MPOLEeCChl U ABJIEHMA.

B mporpamMmy BKIIOYEHO coOjepKaHWe, HaIpaBiIeHHOe Ha (QopMuUpoBaHHUE Y

00yJaromuXxcsi KOMIETEeHIINN, HE0OX0AUMBIX sl kKauecTBeHHOTro ocBoeHust OITOIT CIIO
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Ha 06a3e OCHOBHOTO OOIIETr0 0Opa30BaHUS C MOTYYEHUEM CPETHEro OOIIero o0pa3oBaHus,
IPOrpaMMbl MOATOTOBKHU crienuanucToB cpeanero 3seHa (IIIICC3).

[IporpamMma yueOHOW uCHUIUIMHBI «MaTemMaTHKay SIBISETCA OCHOBOW JUis
pa3paboTku pabouux MporpamMMm, B KOTOPBIX NpodecCHOHaIbHBbIE 00pa3oBaTElbHBIC
OpraHu3allii, pealM3ylolue O00pa3oBaTElIbHYI0 MPOrpaMMy  CPEIHEro  OOIIero
obOpazoBanusi B mpenenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTO 0OIIETO
o0pa3oBaHUsl, YTOUHSIIOT COJEpXaHUE Yy4eOHOTO Marepuana, MOCIeA0BATEIbHOCTh €ro
U3YYEHUS, paclpesiesieHne y4eOHbIX YacoB, BHJBI CAMOCTOSATEIBHBIX PabOT, TeMaTUKY
pedepatoB (IOKIAI0B), MHAUBHUIYATbHBIX MPOEKTOB, YYUTHIBas CHEHU(UKY MPOTrpaMm
MOJIFOTOBKU KBAIU(PUIIMPOBAHHBIX paO0YMX, CIYKALIUX U CIIELUATNCTOB CPEIHETO 3BEHA,
OCBauBaeMoOM Mpodeccru Win CeuruaIbHOCTH.

[Iporpamma  MOXET  HWCHOJIB30BaThCA  JIPYTUMU  NPOPECCHOHATbHBIMU
o0pa30BaTeNbHBIMU OpPraHU3aLUSIMHU, PEATU3YIOIUMU O00pPa30BATEIbHYIO IMPOTPAMMY
MOJITOTOBKY CIIEIUAIIMCTOB CPETHETO 3B€HA B npeaenax ocBoeHus ocHoHou OIIOII CI1O

Ha 6a3e ocHoBHOTO 00mero odpaszoanus (IITICC3).

2. OBIIAS XAPAKTEPUCTHKA YUYEBHOU JACIHUIIJINHBI
«MATEMATUKA»

Martematuka siBisieTcst GyHIaMEHTATBHOM 0011e00pa30BaTENbHON TUCITUTIIIMHON CO
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CJIOKUBIIUMCS YCTOWYMBBIM COJAEpXKAaHUEM W OOmUMHU TPeOOBAaHUSIMH K TOJATOTOBKE
00yJaroImmxcs.
[lern w3ydeHHST MaTeMAaTUKU TPAAWIMOHHO PEATM3YIOTCS B YETHIPEX
HaIPaBJICHUIX:

1) oOmiee mpeacTaBiacHUe 00 UAESIX M METOIaX MaTeMAaTHUKH;

2) HMHTEJJICKTYaJIbHOE Pa3BUTHE;
3) OBJIaJIcHUE HEOOXOUMBIMI KOHKPETHBIMHU 3HAHUSAMU U YMECHUSIMU;
4) BOCITUTATEJIbHOE BO3JICHCTBHE.

N3ydeHnne wmaTeMaTMKu Kak mpoduibHOM o001Ieo0pa3oBaTeibHON  yUeOHOM
JTUCIUIUINHBI, YYUTHIBAIONIEH CIEIU(PUKY OCBAMBAEMBIX CTYJCHTAMHU CHEIHAIbHOCTH
CIIO, obecrieunBaeTcs:

* BBIOOPOM Pa3IMIHBIX TIOIX0/IOB K BBEJICHUIO OCHOBHBIX TIOHSTHIA,

* (opmupoBaHHEM CUCTEMBI YU€OHBIX 3aaHu, oOecnieunBaromux 3phekTuBHOE
OCYIIECTBJICHUE BRIOPAHHBIX IEJIEBBIX YCTAHOBOK;

* oOorareHreM CIeKTpa CTUICH YIeOHOU MeATeTbHOCTH 3a CUET COTIIaCOBaHUS C
BEIYIIUMH JICITSILHOCTHBIMH XapaKTEPUCTUKAMU BHIOPAHHOW CIIEIINATLHOCTH.

[IpodubHas cocTaBisONIas OTpakaeTcsi B TpPeOOBAHUAX K MOATOTOBKE
00y4aroImuXcs B 4aCTH:

* 0o0mIel CHUCTEMBbl 3HAHWH: COJEPKATEIbHBIE TMPUMEPHI  HCITOJIB30BAHUS
MaTeMaTUYeCKUX UJeH U METOJIOB B MPOo(heCcCUOHATBLHOM IeATeTbHOCTH;

* YMEHUU: pa3Iu4yhe B YpPOBHE TpeOOBAaHWUH K CIOKHOCTH TPUMEHSIEMBIX
aJTOPUTMOB;

* MPaKTUYECKOTO  HWCIOJB30BAHMS  NPUOOPETCHHBIX 3HAHWM ©W  YMCHHIA:
WHIUBUIYAIBHOTO Y4eOHOTO ONBbITa B IOCTPOCHHH MAaTEMAaTHYCCKHUX  MOJICIICH,
BBITIOJITHEHUH UCCIIET0BATEIICKUX MMPOCKTOB.

Takum oOpazoMm, peanuzanusi COACpPXKAHUS YyUeOHOW ITUCITUIUIMHBI OPUEHTUPYET
MIPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK ydeOHOW pabOThI, 3aBUCAIIUX OT
npodwist mpodeccuoHaTbHOTO 00pa30BaHMsI, TOJYYEHHUS OIbITa HCIOJIBb30BAHUS

MAaT€MaTUKU B COACPIKATCIbHLBIX M HpO(l)CCCI/IOHaHBHO 3HAQYUMBIX CHUTyalludax 11O
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CPaBHEHHUIO C OPMATbHO-YPOBHEBBIMU PE3YIbTaTUBHBIMH XapaKTEPUCTUKAMU OO0YUCHHUS.

Conepxanne y4eOHOM AMCHUIIIMHBI pa3paboTaHO B COOTBETCTBUHM C OCHOBHBIMH
COJIepKaTENbHBIMU JIMHUSAMU O0yUEHUSI MaTeMaTHKE:

*  anreOpanueckas JMHUS, BKIIOYAIOIIAs CUCTEMAaTU3AINI0 CBEACHUN O YHCIaX;
U3- YYeHHE HOBBIX U 0000IIeHHE paHee M3YUYCHHBIX Omepaiuil (BO3BelEeHHE B CTEICHB,
U3BJICUCHHE KOpHS, JIOTapu(MUpOBaHHE, CHUHYC, KOCHUHYC, TAHTE€HC, KOTAaHT€HC W
oOpaTHble K HHM), H3y4YCHHE HOBBIX BHUJOB YHCJIOBBIX BBIpaXEHUH U (HOPMYI;
COBEpIICHCTBOBAHNE MPAKTHUECKUX HABBIKOB U BBIUUCIUTEIBHON KYJIbTYPHI, pACIIUPEHHE
M COBEPUICHCTBOBaHME aJreOpanyeckoro ammapara, c(popMHUpPOBaHHOIO B OCHOBHOM
IIKOJIE, ¥ €T0 MPUMEHEHHE K PEIICHUI0 MaTeMaTHUECKUX U IPUKIAIHBIX 334,

*  TeopeTHKO-(QYyHKIMOHANbHAS JUHUS, BKIIOYAION[as CHUCTEMATH3AIUI0 U
pacliupeHre CBEAeHUM O (QYHKIUAX, COBEpUICHCTBOBAHHWE TIpaUUeCKUX YMEHUH;
3HaKOMCTBO C OCHOBHBIMH HJIE€SIMU U METOJaMH MaT€MaTHYECKOTO aHaln3a B 00beMe,
MO3BOJIAIONIEM HCCIEAOBATh JJIEMEHTapHble (DYHKIMM ¥ pemarh MPOCTEUIINE
reoMeTpuyeckre, pU3ndecKue u Apyrue NpuKkiiagHble 3aauu;

* JIMHUSA YPaBHEHWHA M HEPABEHCTB, OCHOBAHHAs HA MOCTPOCHUU U MCCIEIOBAHUU
MaTeMaTHYECKUX MOJENel, Tepecekamascs ¢ anreOpauuyeckodl U TEOpeTHKO-
(GYHKIIMOHATBHOW JIMHUSAMHM M BKJIIOYAIOIIas pa3BUTHE U COBEPILIEHCTBOBAaHHE TEXHUKHU
anredpanyeckux MNpeoOpa3oBaHUN ISl PEIICHHs ypaBHEHWI, HEPABEHCTB M CHUCTEM;
(bopMHpOBaHHUE CIIOCOOHOCTU CTPOUTh M MCCIAEAOBATH IMPOCTEHIINE MaTeMaTH4YeCKHe
MOJIETTM TIpH PEIICHWH TMPUKIAAHBIX 3a]ad, 3aJad U3 CMEXHBIX U CIEIUaTbHBIX
JVCIUTLINH;

reoMeTpuyeckas JIMHMS, BKIIOYAIOLIAs HAIJISIAHBIE TPEACTaBICHUS O
MPOCTPAHCTBEHHBIX (UTYpax M HM3yUYCHHWE HX CBOWCTB, (OPMUPOBAHHUE H Pa3BUTHE
MPOCTPAHCTBEHHOTO BOOOPAKEHUS, Pa3BUTHE CIIOCOOOB T€OMETPUUYECKUX H3MEpPEHUH,
KOOPJMHATHOTO M BEKTOPHOIO METOJIOB ISl PEIICHHS MaTEMaTHYEeCKUX U MPUKIIAJIHBIX
3ajay;

. CTOXAaCTUYECKasl JUHUS, OCHOBAHHAs HA Pa3BUTHH KOMOMHATOPHBIX YMEHUH,
MPEJICTABICHUA O BEPOSITHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSIX OKPYIKAIOIIETO MUPA.
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Pa3nenbl (TeMbl), BKIIOYEHHBIE B COJAEPKAHME YyUE€OHOM AUCIUIUIMHBI, SBISIOTCS
obmumMu 11 Bcex mpoduied npodecCuoHaIbHOTO 00pa3oBaHUs M IPU BceX oObemax
y4eOHOTO BpEMEHHU HE3aBUCUMO OT TOTO, SIBJISIETCS JIU yueOHast JUCIUILTHHA

«Marematukay 6a30BOi WU TPOOUITEHOM.

B TematunyeckoM miiaHe mporpaMmbl y4eOHBIM MaTepuasl NpelcTaBlieH B ¢GopMme
YepeIyOUIerocs pa3BEepPThIBAHMS OCHOBHBIX COJIEPIKATENIbHBIX JIMHHUM (aJredpanyeckom,
TEOPETUKO-(PYHKIIMOHAJIbHOW, ~ ypaBHEHUH U HEPABEHCTB, reOMETPUYECKOMH,
CTOXACTUYECKOM), UTO MO3BOJISIET THOKO UCIOJIb30BATh UX PACIIOJI0KEHHE U B3aUMOCBSI3b,
COCTaBIISITh pabouMii KaJeHAApHBINA IUIaH, MO-pa3HOMY yepenys ydeOHbIe TeMbl (TJIaBblI
yueOHUKa), Yy4yuThiBasg npoduib NpodhecCuOHATBLHOTO O00pa3oBaHUs, CHEHUPUKY
ocBauBaeMmol crienuanbHocTH CIIO, rmyOuHy M3yyeHus Marepuana, ypoBEHb MOATOTOBKH
CTYJIEHTOB IO MPEIMETY.

[TpennaraeMplii B TeMaTH4YECKOM IJIaHE 00BEM y4eOHOrO BPEMEHHM Ha U3Yy4YEHHE
OIHOM M TOH K€ TeMbl PEKOMEHAYETCS HCIOJIb30BaTh JIsi BBINOJHEHUS PAa3IMYHBIX
yueOHbIX 3anaHuil. Tem cambIM pa3iauuus B TpeOOBaHUSX K pe3ysibTaraM OOy4deHUS
MPOSIBATCS B YPOBHE HABBIKOB 10 PEIICHUIO 33]]a4 U ONBITE CAMOCTOSITEIbHON PaOOTHI.

N3yuenne  oOmeoOpazoBaTeibHON  y4eOHOM  aucuuiuiuHbl — «MartemaTukay
3aBepulaeTcs MOJBEJCHUEM HTOTOB B (popMe HK3aMeHa B paMKaxX HNpPOMEXYyTOUHOU
aTTecTaluu CTyAeHTOB B mpouecce ocBoeHusi ocHoBHOM OIIOIT CIIO ¢ monyuenuem
cpeanero oomiero oopazoanus (IITICC3).

B pa3zgene nporpammel «Conaepkanue yueOHONW AMCLMILIUHBIY KYpPCUBOM BBIJEIECH
Marepuan, KOTOpPhI NpU M3YYEHUH MATeMaTHKWM Kak 0a30Boi, Tak M NpodHUIbHON

y4eOHOUN AUCIUIUIMHBI, KOHTPOJIO HE TIOJIJICKHUT.

3. MECTO YYEBHOM JUCIHUILIUHBLI B YYEBHOM ILJIAHE
VYyeOnas nucuuiuinHa «MaTtematuka» siBiseTcs 00I1e00pa3oBaTebHON yueOHOM
TUCHUIUIMHONW 00s13aTenbHOM mpeaMeTHOM obnactu «MartemaTuka W MHGOPMATHKA

®I'OC cpennero o61Iero 06pa3oBaHu.



B  mpodeccuoHanbHbIX  00pa3oBaTeNbHBIX  OPraHM3ALMSX,  PEATUIYIOIIMX
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeIHEro o0mero oopa3oBaHUs B TpEeax OCBOCHUS
OIIOII CIIO Ha 6a3e 0CHOBHOTO 00111€T0 00pa3oBaHus, yueOHass JUCIHUILUIMHA

«MareMatuka» uzydaercs B 0011eo0pa3oBaresibHOM 1ukIe yueoHoro miana OIIOIT
CIIO na 06aze OCHOBHOTO o00miero oOpa3oBaHHS C TMOJyYEHHEM CpPEIHETO OOIIero
obpazoBanus (IITICC3).

B yue6npix mmanax [IIICC3 ydeOHas gucnmminHa «MareMaTHKa» BXOAHWT B CO-
cTaB Mpo(decCHOHANBHBIX IUCIUILUIMH, (POPMHUPYEMBIX W3 00S3aTEIBHBIX MPEIMETHBIX
obomacteit ®I'OC cpemnero obmero oOpasoBanus, g coeruanbHocTe  CIIO

COOTBETCTBYIOIIETO MPouiisi mpodeccCHoHaTbHOTO 00pa30BaHMUS.

4. PE3YJbTATHI OCBOEHHUS YUEBHOM JUCIUIIJINHBI

OcBoeHue coaep:kaHusi y4eOHOM AuCUMIUIMHBI «MaremaTuka» oOecredrnBaeT
JOCTIKEHHE 00yUalOMIMMUCS CIEAYIOIINX pe3yibmamos:

JIUYHOCHHBIX

- chOpMHPOBAHHOCTH MPECTABICHUN O MaTEMAaTUKE KaK YHUBEPCATIHLHOM SI3BIKE



HAyKH, CPEJICTBE MOJICIMPOBAHUS SIBICHUH U MPOIIECCOB, UICIX U METOJaX MaTEeMATHUKH;

- TIOHMMaHWE 3HAYMMOCTU MaTeMaTHKW JJisi HAyYHO-TEXHUYECKOTO IMporpecca,
c(OPMHUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTHKE KaK K YacTH O0OIleuYeIoBedeCcKou
KyJIbTYyphl 4Yepe3 3HAKOMCTBO C HWCTOPHEH pa3BUTHS MaTEMAaTHUKH, JBOJIIOIUEH
MaTEMaTUYECKUX UJICH;

- pa3BUTHE JIOTUYECKOTO MBINUICHHS, TPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
ANTOPUTMHYECKOW KYJIBTYPhl, KPUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM JIJIst
Oynymield mnpodecCUOHATbHOM JAESITENbHOCTH, ISl MPOJOJDKEHUS OO0pa3oBaHUA H
caMm000pa30BaHus;

- OBJIaJICHHE MATEMAaTUYECKUMH 3HAHUSIMU M yMEHUSIMH, HEOOXOJIUMBIMU B
MOBCETHEBHOM KU3HM, JIJII OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUIMH U
TUCIMILTAH TPO(EeCCHOHATBHOTO KA, 7S MOJydeHHs 00pa30BaHUs B OOJIACTAX, HE
TpeOYIOMUX YITyOJIeHHOM MaTeMaTUueCKON MOJrOTOBKH;

- TOTOBHOCTh U CIIOCOOHOCTH K 0Opa3oBaHHUIO, B TOM YHUCJIE CaMOOOpPa30BaHMUIO,
Ha TPOTSDKCHWHM BCEH IKWU3HM, CO3HATCIBHOE OTHOIICHHWE K HEMPEPBHIBHOMY
00pa30BaHHI0 KaK yCIOBHIO YCHEITHOW MpPOPeCcCHOHAILHOM M OOIICCTBEHHOM
NEeSATETBHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTBH K CAMOCTOSITEIbHOM TBOPUYECKOM M OTBETCTBEHHOM
NeSITETbHOCTH;

- TOTOBHOCTh K KOJIJICKTUBHOW paboOTe, COTPYIHHUYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTeIbLHOM, OOIIECTBEHHO MOJIE3HOM, YueOHO-UCCIE0BATEILCKOM, MPOSKTHON U
JIPYTUX BUJIAX JCSITEIBHOCTH;

- OTHONICHHUE K MPOodeCCHOHATBLHON JEATEeIbHOCTH KaK BO3MOXHOCTH YYacTHS B
PEIICHUH JINYHBIX, 00IECTBEHHBIX, TOCY/IAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOIIEM;

Memanpeomemublx:
YMCHHUC CaMOCTOATCIIbHO OMNPCACIIATL HCIU ACATCIBHOCTU M COCTABJIATH IIJIAHBI

NESATEIBbHOCTH; CAMOCTOSITEIBHO OCYIIECTBIIATh, KOHTPOJUPOBaTH M KOPPEKTUPOBATH

ACATCIIBHOCTL; HCIIOJB30BATH BCC BO3MOKHBLIC PCCYPCHI I HOCTUKCHHA ITOCTABJICHHBIX
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HeJel U peaqn3alri IUIAHOB AeSITeIbHOCTH; BHIOMPATh YCIEUIHbIE CTPATETUH B PA3TUYHbBIX
CUTYyalUsX;

- YMEHHE TPOAYKTHBHO OOIIAThCS U B3aUMOJCWUCTBOBAaTH B MpoOIecce
COBMECTHOM JEATENBHOCTH, YYMTBIBATH MO3ULHAHA JPYTUX YYACTHUKOB JESITEIBHOCTH,
3¢ peKkTUBHO pa3peniaTh KOHPIUKTHI;

- BJIaJICHHE HABbIKAMU TMO3HABATEJNbHOM, Y4eOHO-UCCIIEOBATEIbCKON |
IPOEKTHOM JIeATETbHOCTH, HABBIKAMHU pa3pelieHus npooieM; crnocoOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1ad, IMPUMEHEHUIO
Pa3JIMYHBIX METOAOB IIO3HAHMS;

- TOTOBHOCTh M  CIIOCOOHOCTh K  CaMOCTOSITENIBHOM — MH(OpPMAaIMOHHO-
IIO3HABATEIIbHOM JEATEIIbHOCTH, BKJIOYas YMEHHE OpPHUEHTUPOBATHCA B Pa3IMYHBIX
MCTOYHHMKAX WH(OpMAIMU, KPUTUYECKA OLEHHUBATh U MHTEPIPETUPOBATH MH(OpPMAIUIO,
II0JIy4aeMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

- BJIQJICHHUE S3BIKOBBIMU CPEACTBAMM: YMEHHE SICHO, JJOTUYHO U TOYHO M3JIararh
CBOIO TOUYKY 3PEHU, UCIIOIb30BATh aJCKBATHBIE I3bIKOBBIC CPEICTBA;

- BJIAJCHUE HaBbIKAMU  I[IO3HABATEIBHONW  peQieKCHd KaKk  OCO3HaHUs
COBEpPUIAEMBIX JIEMCTBUA M MBICIUATENBHBIX IPOLIECCOB, UX PE3YJIbTATOB M OCHOBAaHMM,
IpaHUIL] CBOEr0 3HAHUS M HE3HAHMS, HOBBIX MO3HABATEIBHBIX 3aJa4 U CPEACTB I UX
JOCTHKEHUS;

- LEJICYCTPEMIICHHOCTh B MOMCKAaX U MPUHITUU PELICHUN, COOOpa3UTEIbHOCTh U
MHTYULMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUHN; CIIOCOOHOCTh BOCIIPUHUMATD
KpacoTy ¥ TapMOHMIO MHPA;

IIPEAMETHBIX:

- c(hOpMUPOBAHHOCTh TMPEJCTABJICHUNH O MaTeéMaTHKE KaK YacTh MHPOBOU
KyJIbTYpbl U MECTE€ MaTEMaTUKH B COBPEMEHHOW LMBHIM3AIMHU, CIOCO0AX OMHUCAHUS
SBJICHUN peaIbHOTO MUpPA HA MATEMATUYECKOM SI3bIKE;

- c(OPMHUPOBAHHOCTh TMPEACTABICHUI O MAaTEMaTHUYECKHX TMOHATHUIX Kak

BaXXHEUIINX MaTEMaTHUYE€CKUX MOJICIIIX, IMO3BOJIAIOININX OIMMCBIBATH W HU3YYdThb PA3HBIC
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IIPOLECCHl M SIBJICHUs; IOHUMAHHE BO3MOXXHOCTM aAKCMOMATUYECKOTO IOCTPOCHHUS
MaTeMaTH4YECKUX TEOPHUIL;

- BJIAJICHUE METOJAMHU JI0Ka3aTeJIbCTB U AJITOPUTMOB PEIICHHS, YMEHUE HX
IIPUMEHSATH, IPOBOJIUTH JIOKA3ATENIbHBIE PACCYKIACHUS B XOJI€ PELICHUS 3a1a4;

- BJIQJICHUE  CTaHJAPTHBIMM NpPHUEMaMH  pEIICHUS  PAlUOHAIBHBIX U
MppalMOHAIBHBIX, TOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHCHUU U
HEPABEHCTB, UX CHUCTEM; HCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM
YuUCJIe I IOUCKA MTyTH PEUIEHUS U WIUTIOCTPALIMY PEIICHNS] YPaBHEHU U HEPABEHCTB;

- c(OpMUPOBAHHOCTD IIPEACTABICHAN 00 OCHOBHBIX MTOHSATHUSX
MAaTEMATUYECKOTO aHajv3a M HX CBOMCTBAX, BIJIAJICHUE YMEHHEM XapaKTEepPU30BaTh
noBefeHue (YHKLUUM, MCIOJNb30BAHUE MMOJYYEHHBIX 3HAHMM ISl ONMMCAHMS M aHaln3a
pEeaNbHBIX 3aBUCUMOCTEN;

- BJIAJICHUE OCHOBHBIMU IIOHATUSAMH O IUIOCKUX U IIPOCTPAHCTBEHHBIX
reoMeTpudyeckux (¢uUrypax, HMX OCHOBHBIX CBOHCTBaX; C(HOPMHUPOBAHHOCTh YMEHUS
pacno3HaBaTh reoMeTpUyYecKre (QUrypbl Ha dYepTexax, MOJACIAX U B PEATbHOM MUDE;
MIPUMEHEHUE H3YyUYECHHBIX CBOMCTB TIE€OMETPUYECKUX (PUTYyp U (POpMyN Il pelIeHUs
reOMETPUYECKHX 3a/1a4 U 337a4 C MPAKTUYECKUM COAECPIKAHUEM;

- c(hOpMHPOBAHHOCTh TPEACTABICHUM O TMpoOIeccax U SIBICHHUSIX, HUMEIONUX
BEPOSATHOCTHBIA XapakKTep, CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSIX B pPEAIBHOM MHpE,
OCHOBHBIX IIOHATHUSIX JJIEMEHTAPHOM TEOPUM BEPOSATHOCTEH; YMEHUM HaxOoAuTbh U
OIICHUBATh BEPOSITHOCTH HACTYIUJICHUSI COOBITUH B MPOCTEHIINX MPAKTUYECKUX CUTYyAITUSIX
Y OCHOBHBIE XapaKTEPUCTUKHU CIIyYaAWHBIX BEJIUYMH;

- BJIAJICHUE HABBIKAMU MCIIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMm
IIPU PELICHUU 3a/1a4.

S. COJEP)KAHUE YYEFHOM JUCIUIIJINHBI

Beenenue

MaremaTuka B Hayke, TEXHHKE, SKOHOMHKE, WH(POPMAIIMOHHBIX TEXHOJOTUSIX U
MPAKTUYECKON AeATeNbHOCTU. Llenmn M 3amaum M3ydeHuss MaTEMATUKU OPU OCBOEHUHU

npodeccuit CIIO .
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AJITEBPA

Pa3Butue noHATUA O UKCIE

[lenbie u pamnuoHanbHbie uyucia. JledicTBuTenbHble uwucna. [lpubaudicenuvle
gviyucaenus. Komnaexcuole uucna.

Kopnu, crenenu u norapudmol

Kophau u crenenu. KopHu HaTypaiabHOU CTENEHU U3 YUCa U UX CBOicTBa. CTeneHu
C palMOHAIIBHBIMM I[IOKAa3aTelIMH, HX CcBoMcTBa. C(CTeneHW C JEeUCTBUTEIbHBIMU
nokazarensamMu. Ceoticmea cmenenu ¢ 0elicmeumelbHblM NOKA3amenem.

Jlorapudm. Jlorapudm uwnciaa. OcHOBHOE JIOTapUPMHUUYECKOE  TOXKIECTBO.
Jlecsituunble U HaTypasibHbIe JIorapudmel. [IpaBuna neiicteuii ¢ morapudmamu. [lepexon
K HOBOMY OCHOBaHHUIO.

[IpeoOpa3zoBanue anredpanyeckux BbipakeHHil. I[IpeoOpa3oBaHue palOHATIBHBIX,
UPPALMOHATIBHBIX CTENEHHBIX, TOKA3aTEeNIbHBIX U JIOTapU(DMUUECKUX BBIPAKECHUM.

llpaxmuuecxue 3anamus

Apudmernueckue NeHCTBUS HaJ YUCIaMH, HaXOX/EHHUE MPUOIHKEHHBIX 3HAUCHUM
BEJIMYUH M TIOTPEIIHOCTEH BBIYUCICHUN (a0COMIOTHOM M OTHOCHUTENIBHOW), CpaBHEHUE
YHUCJIOBBIX BBIPAKCHUMU.

Brruncnenue u cpaBHEHME KOpHEN. BrINONIHEHHE pacyeTOB € paauKaIaMHu.

Pemienne wuppanvoHaIbHBIX ypaBHEHMH. HaxokIeHue 3HAYEHUM CTElEeHEeW C
panmoHaIbHBIMU TOKa3atensiMu. CpaBHeHue creneHei. [IpeoOpa3oBaHus BhIpaKEHUH,
coAepKalluxX cTeneHu. Permenne noka3arenbHbIX YPaBHEHUM.

Pemenve npukiaaHbix 3a0a4.

Haxoxnenue 3HaueHuit jorapudma mo mpous3BOJIbLHOMY ocHOBaHHUIO. Ilepexon ot
OIHOTO  OCHOBaHMS K JApyroMy. BeluncieHne W cpaBHEHUE Jorapu@mos.
JlorapudmupoBaHue U MOTEHIIMPOBAHUE BBHIPAKEHUH.

[IpubnukeHHbIE BBIYKMCICHUS ¢ PEUICHUS TPUKIATHBIX 3a7ad. PemieHue

norapu(pMUUECKUX YpaBHEHUH.

OCHOBBI TPHUT OHOMETPHH
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OCHOBHBbI€ TOHATHS

Panmnannas mepa yrna. BpamarensHoe nBuxkenue. CHHYC, KOCMHYC, TaHIT€HC U
KOTaHI'€HC YHCIA.

OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA

Oopmyisibl  npuBeneHuss. Dopmynbl crnoxeHus. PopMyiibl yaBoeHUsT Dopmyiibl
NOJI0OBUHHO20 Yea.

[IpeoOpa3zoBanHus MPOCTEUIIUX TPUTOHOMETPUUECKUX BBIPAKEHUN

[IpeoOpa3zoBaHue CyMMBbl TPUTOHOMETPUYECKHX GYHKIUNA B TMPOU3BEACHUE U
MPOU3BENICHUSI B CyMMY. Buwipasicenue mpuconomempuueckux QyHKyuti yepe3 maHeeHc
NOJIOBUHHO20 Ap2YMeHmd.

TpuroHomeTpuyeckue ypaBHEHUS U HEPABEHCTBA

IIpocmetiwue mpu2coHomempuieckue VPABHEHUS. Ilpocmetiwiue
mpu2oHoMempuyecKue HepageHcmad.

OOpatHble TpUrOHOMETpUYECKHUE (PYHKIIMU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

IIpaxmuuecxkue 3anamus

PanuaHHbIil MeTOA W3MEpEHHsI YrioB BpaLIEHUsT U CBSI3b C TPagyCHOW MEPOHU.
OCHOBHBIE ~ TPUTOHOMETPUYECKUE TOXKIECTBA, (OPMYJBl  CIOXKEHHS, YIBOCHUS,
npeoOpa3oBaHWE€  CYMMbl — TPUTOHOMETPUYECKMX  (QYHKIUMH B  NPOU3BEACHHE,
npeoOpa3oBaHUe MPOU3BENCHUSI TPUTOHOMETPUYECKUX (QYHKUMA B cymmy. [lpocmetiuiue
MPUSOHOMempUlecKue YpaeHeHus U HepaseHCcmad.

OOparHbie TPUTOHOMETPUYECKUE (DYHKIINH: apKCUHYC, aPKKOCUHYC, apKTAaHTEeHC.

OYHKIIHH, UX CBOHCTBA U TPADHKH
Oyukiuu. O6macTh ompejiesieHus U MHOXECTBO 3HAYEHUU; rpapuk (QyHKIUH,
nocTpoeHue rpad@ukoB GyHKIUM, 3aIaHHBIX PA3IMYHBIMU CIIOCOOAMH.
CpoiicTBa GyHKIIMH. MOHOTOHHOCTh, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD,
NepUOINYHOCTh. [IpoMexxyTkn Bo3pacTaHusi W yObIBaHMS, HauOoJblliee U
HauMEHbIIIee 3HAueHUus, TOUYKU dKcTpemyma. ['paduueckas unTepnperanus. [Ipumepst

(YHKIIMOHATBHBIX 3aBUCUMOCTEH B pEabHBIX MPOIECCaX U SBICHHUIX. ApudMeTHIECKUe

14



omepanuu  Haa  (QyHkuusMu. CrnoxsHas ¢GyHkuous — (kommnosuuus). Ilowamue o
Henpepvl8HOCMU (OYHKYULU.

Obpamuvie ¢ynkyuu. Obnracmv onpeoenerus u 001ACMb 3HAYEHU 0OPAMHOU
@yuxyuu. I pagux oopamnou hynkyuu.

CreneHHble, MoKa3zaTeabHbIe, TOTapu(MUUECKUE U TPUTOHOMETpUUECKUE (QYHKIIUU.

OOpaTHbIE TPUTOHOMETPUYECKUE byukuun  OmnpepeneHusi  QYHKIHUN, UX
CBOMCTBA U rpadukmy.

[IpeoOpazoBanus rpaduxoB. [lapainenbHblii TEPEHOC, CUMMETPHUS OTHOCUTEIBHO
OCel KOOpAMHAT M CUMMETPUS OTHOCHUTEIBHO Hayajlla KOOPAHMHAT, CHMMETPHUS
OTHOCHUTEJIBHO MPSMOM y = X, PACTSDKEHHE U CKATUE BJIOJIb OCEH KOOPAUHAT.

llpakmuueckue 3anuamus

[Ipumepsl 3aBUCMMOCTEN MEXAYy IEPEMEHHBIMU B pEalbHBIX IMpolLeccax U3
CMEXHbIX aucuuimH. Onpenenenue ¢yHkuud. I[locTpoeHne u ureHue rpapuKoB
¢ynkumii. HccnenoBanne (yHkiuu. CBOMCTBAa JIMHEWMHOW, KBAaJpaTUYHOW, KYyCOYHO-
JTUHENHON W JpoOHONMHEWHOW (yHkiui. HenmpepbiBHbIE U mepuoanydeckue (GyHKIIHU.
CaoiicTBa u rpaduku CUHyca, KOCMHYyCa, TaHIeHca U KoTaHrenca. O0parHble GyHKIIUU U
ux rpapuku. OOparHble TpuroHomerpuueckue ¢yHkuuu. IIpeoOpa3oBanusi rpaduka
¢dbynkuuu. ['apmonnyeckue konedanus. [Ipuknanneie 3aqaum.

[Toka3zaTenbHble, JorapuPMUUIecKrue, TPUrOHOMETPUYECKUE YPABHEHUS U

HepaseHcmeaa.

HAYAIA MATEMATHYECKOI'O AHAJIU3A

ITocnenoBaTeIbLHOCTH. CnocoOb1 3aJaHus u CBOMCTBA YHCJIOBBIX
nocneaoBareiabHocTell. [lonamue o npedene nocaedosamenvhocmu. Cywecmeosanue
npedeia  MOHOMOHHOU  O2paHuyeHHou  nociredogamenvhocmu.  CyMMHpOBaHUE
nocyienoBareabHocTe. beckoHeyHO yObIBaroasi reoMeTpudecKkas MpOrpeccusi U ee

CyMMma.

[IpousBonnas. IlonsiTne O TPOWM3BOAHOW (QYHKIIUU, €€ TEOMETPUUYECKUNA U
bu3nueckuil cMbICi. YpaBHEHUE KacaTeslbHOW K rpaduky QyHkuuu. [Ipom3BoaHbie
CYMMBI, Pa3HOCTH, NPOU3BEACHUs, YacTHbIE. [IpOU3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
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¢bynkuii. IlpuMeHeHne NpPoOU3BOMHON K HCCIEAOBAHUIO (YHKIUH W TMOCTPOCHHUIO
rpadukoB. /lpouzeoonvie 06pamuotl GyHKYuU U KOMROIUYUU DYHKYUU.
[IpuMepbl UCIOIB30BAHUS TPOU3BOIHON U1 HAX0XKACHUS HAWTYUIIETO PEIICHUS
B MPUKIAIHBIX 3a7a4yax. BTopas mpou3BojHas, €€ reoMeTpUuecKuil u (Quandeckuit
cMmbIc. Haxoxaenue ckopocT Jutsl rporiecca, 3a1aHHoro GopMyIioi u rpaduKoMm.
[lepBooOpa3zHas u wuHTerpan. lIpuMeHeHHe ONpeneNeHHOTO HHTerpaiga s
HaxOXXJICHUS TUIOIIAJAM KPUBOJUHEHHOW Tpaneruu. Popmyna Herorona—IJleiibHuna.
[IpuMepbl TpUMEHEHHS UHTErpasia B PU3UKE U T€OMETPHHU.
IIpaxmuueckue 3anamus
YucnoBasi moOCIeA0BaTEIBHOCTh, CIIOCOOBI €€ 3aJaHus, BBIYUCICHUS YJICHOB
nocienoBatenbHocTu. Ilpenen mocnenoBatenbHOCTH. beckoHeuHo — yObIBaromias
r€OMETPUUIECKAS IIPOTPECCUSL.
[Tpon3BoiHAS: MEXAHUYECKUI U TEOMETPUUECKHUIM CMBICI IPOU3BOTHOM.
VYpaBHeHue kacatenbHo B obmiem  Buzae. llpaBunma u  Qopmyiibl
nuddepeHnrpoBanus, TabIMIA TPOU3BOIHBIX dJIEMEHTAPHBIX QyHKIUH. McciaenoBanue
GyHKIMM C TIOMOINBIO TMpou3BOAHOW. HaxoxjaeHue HauOOINbIIEero, HaWMEHbIIIETO
3HAYCHUS U SKCTPEMATbHBIX 3HAYECHUN (PYHKIIUH.
WNurerpan u mnepBoobOpasznas. Teopema Hprotona—IJleitbnuia. Ilpumenenue

HHTCTpajia K BBIYMCICHUIO (1)I/I3I/III€CKI/IX BCJINYHH U HJ'IOH.[EI)IGIZ.

YPABHEHUA H HEPABEHCTBA

YpaBHEHUS U CUCTEMBI YPaBHEHUN. PallnoHanbHbIE, UpPAaLlMOHAJIBHBIE,

IMOKAa3aTCJIbHbLIC U TPUT'OHOMCTPHUYCCKUC YPABHCHUA U CUCTCMEIL.

PaBHOCUIIBHOCTH ypaBHEHU, HEPABEHCTB, CUCTEM.
OcCHOBHbBIE TIPUEMBbl UX pEHICHUs (Pa3IOKEHUE HA MHOMXKUTEIU, BBEJICHUE HOBBIX

HEW3BECTHBIX, MOJICTAHOBKA, TpaQUIEeCKUuil METO).

HepaBeHCTBa. PaHI/IOHaJ'IBHBIe, HppPalrOHAJIbHEIC, I10Ka3aTCJIbHBIC "
mpucoHomempuiecKkue HCpaBCHCTBA. OCHOBHBIC IMPHUCMBbI UX PCHICHUA.

Hcnonp3oBanue CBOMCTB U rpaduKoB (PYHKITMI TP pENICHUU YPAaBHEHUM U Hepa-
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BEHCTB. MeTon mHTepBaioB. M300pakeHne Ha KOOPAWHATHOW TUIOCKOCTH MHOXKECTBA
pelIeHN YpPaBHEHUI U HEPABEHCTB C IByMs IEPEMEHHBIMH U UX CUCTEM.
Ilpuxnaonvle 3a0auu

[IpuMeHEHNE MaTEMAaTUYECKUX METOJIOB JJI PEUICHUS COJEPKATEIbHBIX 3a7ad U3
pPa3IMYHBIX 00JacTeil HAYKH U MPAKTHUKHU.
NuTepnperanus pe3yaprara, y4eT peaibHbIX OTPaHUYCHUM.
Ipaxmuueckue 3anamust
Kopnu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHUil. [IpeobpazoBanue ypaBHeHU. OCHOBHbBIE
IIPUEMBI PELICHUS ypaBHEHU. Pellienne cucteM ypaBHEHHI.

Hcnonb3oBanue CBOWCTB U rpaMKOB (PYHKUMN JUIsl PELIECHUS YPABHEHUH U
HEPABEHCTB.

KOMBHHATOPHKA, CTATUCTHKA H TEOPUA BEPOATHOCTEH

OnemeHThl KOMOWHATOpUKU. OCHOBHBIC TOHSTHS KOMOWHATOPUKH. 3ajadyd Ha
MOJICYET YHCJIa Pa3MEIlEeHUM, MEepecTaHOBOK, coueTaHWW. PemieHue 3amad Ha nepedop
BapuaHToB. ®opmyna OuHoma Herorona. CBoiicTBa OMHOMHUHAIBHBIX KO3((UIHUEHTOB.
Tpeyronbauk Ilackans.

DNeMEeHTbI TEOPUH BEPOATHOCTEM

Cobvimue, 6epOSMHOCMb COOLIMUSL, CNONCEHUE U YMHOMICEHUe GEePOSIMHOCHEN.
Ionssmue o nezasucumocmu cobvimutl. J{UCKpemuas CAy4auHas 6elUuduHd, 3AKOH ee
pacnpeoenenus. Hucnosvle Xapakmepucmuku — OUCKPEMHOU  CAYYAUHOU — BETUHUHDL.
Tonsimue o 3akoHe OOILUIUX YUCE.

DIeMEHTHI MATEMATHYECKOM CTATUCTUKH

Ilpeocmasnenue Oaunvix (mabauyvl, ouazcpammvl, 2pauku), 2eHeparbHaAs
COBOKYNHOCMb, 8bIOOPKA, cpedHee apugpmemuyeckoe, meouana. Ilowsamue o 3adauax
MAMeMamuyecKol CmamucmuKu.

Pewenue npakmuueckux 3a0au ¢ npumenenuem 6eposmHOCHHbIX MEMOO08.

HpaKmuquKue SAHAMUA

Hcrtopust pa3BuTHST KOMOMHATOPUKH, TEOPUHU BEPOSITHOCTEH M CTATUCTUKUA M HX
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poiib B pasNMYHBIX cdepax UYeIOBEUECKOM KHu3HeAesTenbHocTU. [lpaBuia
KOMOMHaTOpuKH. PemieHne KOMOMHATOPHBIX 3adad. Pa3sMenieHusi, codyeTaHus H
nepectaHoBkU. bunom Herotona u tpeyronbauk [lackans. [Ipukitanasie 3agadu.
Kiaccnueckoe ompenesneHne BEPOSTHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMa O
CyMME  BEpOATHOCTEH. Brprunmcinenue  BepostHocTed.  llpuknamHele  3agadm.

HpeI[CTaBJIeHI/Ie YHUCJIOBbLIX JaHHBIX. HpI/IKHaI[HBIC 3aJa4H.

TI'EOMETPUHA

IIpsamvle u naockocmu 6 npocmpancmee

B3auMHOe pacnonoxkeHue AByX MNpsAMbIX B mpocTpaHcTBe. [lapamnenbHOCTb
pAMON U TIIOCKOCTH. [lapamiensHOCTh MIocKocTer. IleprnenauKyIapHOCT NpSAMOU U
IIOCKOCTU. [lepneHaukynsp W HAaKIOHHAsA. YTOJN MEXAy MNPSAMOU U IUIOCKOCTBIO.
JIByrpaHHblii yroia. Yroil MeEXAy IUIOCKOCTAMU. llepneHauKyasipHOCTH  JBYX
IIJIOCKOCTEH.

['eomeTpuyeckue mpeoOpa3oBaHUsi MPOCTPAHCTBA: MapAJICIbHBIA TEpPEeHoC,
CUMMETPHUSI OTHOCUTEIBHO MIOCKOCTH.

[TapannensHoe MpoeKTUpOBaHUE. [110uadb 0pmocoHAIbHOU NPOEKYULU.

N306paskeHne mpoCcTpaHCTBEHHBIX (Uryp.

MHororpanHuKu

Bepwunsi, pedpa, epanu muocoecpannuka. Passepmrka. Mnoeoepannvle yenvl. Boiny-
Kavle MHo2ocpanHuxu. Teopema Duinepa.

[Ipusma. Ilpamas u unaxnonnas npusma. IlpaBuibHag npusma. Ilapamnenenunen.

VYceuennas nupamuga. Terparap. Cummerpun B KyOe, B mapajuielenumnesne, B
MpU3ME U TUPaMUJE.

Ceuenus ky0a, IpU3MbI U TUPAMU/IBI.

[IpencraBiieHue o MpaBWILHBIX MHOTOTPAHHHUKAX (TETpadape, Kyoe, oKTasipe,
JOJIEKa’Ipe U UKOCAdIPE).

Tena v MOBEPXHOCTHU BpALLICHUS
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Humuaap u KoHyc. YceueHHbIM koHyc. OCHOBaHHE, BbBICOTa, OOKOBas IMOBEPXHOCTD,
oOpasyromas, pazBeprka. OceBble CEUEHUS U CEUEHUS, TapalJIEIbHBIE OCHOBAHMUIO.

Hap u chepa, ux ceuenus. KacarenpHas miockocTs k cepe. Mzamepenus B reoMeTpuu
O6bvem u ero u3mepenue. MaTerpanpHas hopmysna oobema.

®opmynbsl o0beMa Ky0Oa, NPSAMOYTOJBHOTO MNapajUlesienuIeaa, IMPU3Mbl, LWIMHIPA.
®opMyibl 00beMa MHUpaMUIbl U KoHyca. Dopmysibl TUIOMIaAN MOBEPXHOCTEW LMJIMHAPA U
koHyca. ®opmynsl o0beMa 1mapa u miomaau chepsl.

[Tonobue ten. OTHOWIEHUS IUIOUIAEd IOBEPXHOCTEH M OOBEMOB IMOJOOHBIX TEJ.
Koopaunatsl 1 BEKTOpBI

[IpsimoyronbHast (gexkapToBa) cUCTEMa KOOPAMHAT B MpocTpaHcTBe. DPopMyiia pacCTOSTHUS
MEXIy JBYMsl TOUKaMu. Y paBHEHUS CHEPBIL, nIOCKOCU U NPAMOU.

Bekropel. Moayns Bektopa. PaBeHCTBO BekTOpOB. CloK€HHME BEKTOPOB. YMHOKEHHUE
BEKTOpa Ha 4YMCiI0. PasiiokeHHe BEKTOpa I10 HANpaBICHUAM. YTIOJI MEXKIYy IBYMs
BekTopamu. [Ipoekuus BekTopa Ha ock. Koopnunuatel Bektopa. CkansipHOE IPOU3BENCHUE
BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IPHU PEIICHUH MATEMATHYECKUX W IMPUKIATHBIX
3aaad.

IIpaxmuueckue 3anamus

[Ipu3Haky B3aMMHOTO PACHOJIOKEHUSI MPAMBIX. YTOJI MEXAy HNpsAMBIMU. B3anmHoe
PAaCIOJIOKEHUE NPSAMBIX U IUIOCKOCTEU. [IepneHauKynsp U HaKJIOHHAsA K IJIOCKOCTU. YTOII
MEXAY MpAMOM M IUIOCKOCTBIO. TeopeMbl O B3aUMHOM pACHOJIOKEHUU MPAMON U
IJIOCKOCTU. TeopemMa 0 Tpex MEepIEeHINKYIISIPaXx.

[Ipu3Haku 1 CBOKCTBA MAPAJUICIIBHBIX U NEPICHINKYISPHBIX INIOCKOCTEU.

PaccTostHue OT TOYKH 10 TNIOCKOCTH, OT MPSMOM O TIIOCKOCTH, PACCTOSTHUE MEXKIY
MJIOCKOCTSIMHU, MEXAY CKPEIIMBAIOUIUMUCS MPSAMbIMU, MEKY TPOU3BOJIBHBIMU (PUTYpaMu
B IIPOCTPAHCTBE.

[lapannenbHOoe MPOEKTUPOBAHME M €ro CcBoilcTBa. Teopema o niowaou
OpPMO2OHALHOU npoexyuu MHO20)20IbHUKA.. B3anmuoe PacCIIOIOKEHHE

MIPOCTPAHCTBEHHBIX PUTYD.
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Pasnuunbie Buabl MHOrOorpaHHUKoOB. Wx wu3oOpaxkenus. CedeHus, pa3BepTKU
MHOTOIpaHHHUKOB. Ilnomanes mnoBepxHOocTH. Buabpl cuUMMETpuidi B IPOCTPAHCTBE.
CuMMeTpust TeJ BpallleH!s] © MHOTOTpaHHUKOB. Brruucienue miomasaeii 1 00beMoB.

Bexkropsl. [lelicTBus ¢ BekTopaMu. /[ekapToBa cuctema KOOpIMHAT B IPOCTPAHCTBE.
VYpaBHEHHE OKPYKHOCTH, c(epsl, MmIockocTu. PaccTosHue mexay Toukamu. JlefcTBus ¢
BEKTOpPaMH, 33JIaHHBIMU KoopauHaTaMu. CKalsipHOE IPOU3BEAECHUE BEKTOPOB.

BekTopHOE ypaBHEHHE NPSIMOM M IUIOCKOCTH. lCIosib30BaHME BEKTOPOB IIpU
JI0KA3aTeJIbCTBE TEOPEM CTEPEOMETPHH.

JIns  BHEayguTOPHBIX 3aHIATUM CTyJEHTAM Hapsay C peIIeHWEM 3a1ad WU
BBIIIOJIHEHUS NPAKTHUYECKUX 3aJaHUM MOJYKHO IPEIUIOKUTH TEMBI MCCIIEIOBATEIbCKUX U
pedepaTUBHBIX pPabOT, B KOTOPBIX BMECTO CEpUH OTIEIbHBIX MEJIKUX 3adad |
YOPAKHEHUM TPEeaaratoTcsi CIOKETHbIE 3aJaHusi, TPeOyIollUe IJIUTEIbHOU padoThl B
pamMKax OJHOM MaTeMaTHUYeCKOM CcUTyaluu. OTH TEeMbl MOTYT OBITh  Kak
VHIABUAYAIbHBIMA 3aJaHUAMHM, TaK WM TPYIIIOBBIMU JJII COBMECTHOI'O BBIIIOJHEHHUS
HCCIICIOBAHMSL.

IIpumepHbIe TeMbI pedepaToB (10KJIaA0B), MHAUBHAYAJbHBIX IPOEKTOB

. HenpepbiBHBIE ApOOH.

. [IpuMeHeHne CIOXKHBIX IPOLIEHTOB B SKOHOMUYECKUX pacyeTax.

. [TapaiiennbHOE TPOEKTUPOBAHHUE.

. Cpennue 3HaueHHs M UX NPUMEHEHHE B CTaTUCTHKE. BekTopHOe 3anaHue

NPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. Cll0KeHHE TApMOHUUYECKUX KOJICOAaHUH.

. ['padprueckoe pemieHre ypaBHEHUW U HepaBeHCTB. [lpaBunbHble W
ITOJIYTIPaBUIIbHbIE MHOTOTPAaHHUKHA. KOHMUYECKHE ceyeHUs M UX NPUMEHEHUE B TEXHHUKE.
[Tonsitue auddepennmana u ero NPUIOKEHHUS.

. Cxembl TOBTOPHBIX UCTIBITAHUN bepHym.

. HccnenoBanne ypaBHEHUN U HEPABEHCTB C APaMETPOM.

6. TEMATHYECKOE IINTAHUPOBAHUE

[Tpu peanuzanmu copepkanus 001Ie00pa3oBaTENbHON YI€OHON TUCIIUILINHBI
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«Marematuka» B mnpeaenax ocBoeHuss OIIOII CIIO wa 6a3e OCHOBHOTO 0OIEro
oOpa3oBaHus C Toiy4deHHeM cpenHero ooOmiero obpaszoBanus IIIICC3 makcumanbHas

yueOHasi Harpy3ka o0y4arouuxcs COCTaBIISCT:

Buj yuedHoii paGéoTsi O06bem B yacax

O0bem 00pa3zoBaTeIbHOI NPOrpaMMBbI 427

B TOM 4Hcie:

TeopeTnieckoe o0yyeHne 235

MPAKTUYCCKUC 3aHATHUA 50

y4IeOHBIM TUTAHOM

nabopaTopHbIC 3aHATHUS He TPe/TyCMOTPEHBI

KOHCYJIbTalluA

caMOCTOATeNbHas padoTa 142

IIpoMe:xxyTouHas aTTecTauus B popMe IK3aMeHa

7. TEMATHUYECKHWH IJIAH YYEBHOM JJUCHUTLTAHBI

«MATEMATHUKA»
Bux yaeuoit pagor Becro | TCTRACTeNHe TPYROCHKLCTH pasterna (&
y4eOHoii padoThI
4acoB HA
AyIUTOpPHBIE 3aHATHS. pasae Texiun IIpakTnyeckue | JIaboparopHbie
CopepxaHue 00ydeHus 3aHATHA 3aHATHA
BBenenue 2
Paszmen 1. 4 4 )
Pa3Butre noHsaTHSA O YnCIEe
Paznen 2. 30 27 3 ]
Kophu, crenenu u norapudmsl
Pasnen 3. 15 12 3 ]
[Tpsimble ¥ TUIOCKOCTH B IPOCTPAHCTBE
Pazpnen 4. 12 9 3 i
KomOunaTtopuka
Pasnen 5. 18 15 3 )
KoopanHatsl 1 BEKTOPBI
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Pasnen 6. 26 22 4

OCHOBBI TPUTOHOMETPUU

Pasnmen 7. 36 32 4
DyHKIIUU U TpadUuKI

Pasnen 8. 24 20 4
MHOrorpaHHUKH U KPYTJIbIE TEJa

Pasmen 9. 38 34 4
Hauaa MmaTeMaTHYECKOro aHaInu3a

Pasnen 10. 32 24 8
WNurerpain. [IpuMeHeHne naTerpana.

Pazgen 11. 16 8 8

DJIEMEHTHI TEOPUH BEPOSTHOCTEN U
MaTeMaTUYECKON CTaTUCTUKHU

Pasmen 12. 34 28 6
YpaBHEHMS U HEPABEHCTBA
Hrtoro 285 235 50

BHeayauTopHasi caMmoCTosITeJIbHAS
padoTa: IOAroTOBKAa BBICTYIUIEHUH 110
3aJJaHHBIM TE€MaM, JIOKJIaJIOB, 142
pedepartos, rcce, UHIUBUIYATHLHOTO
MPOEKTAa C MCIIOJIb30BAaHHEM
UH(POPMAIIMOHHBIX TEXHOJIOTUHN U JIp.

IIpomexyTouHas aTTecTanus B opMe IK3aMeHa

Bcero 427

8. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOI
AEATEJBHOCTHU OBYYAIOIIINUXCA

Coaepxanue 00yueHust XapakTepuCTHKA OCHOBHBIX BUAOB /1eSITeIbHOCTH 00y4aIOIIUXCS
(HaypoBHe Y4eOHBIX JelcTBHI)
Beenenne O3HaKOMIIEHHE C POJIbI0 MATEMATUKH B HAyKe, TEXHUKE,
9KOHOMHMKE, NH(POPMALIMOHHBIX TEXHOJIOTHSIX M IPAKTUYECKON
JEsITEeIbHOCTH.

O3HaKOMHeHI/Ie C OeJIsIMHU U 3aJa4aMiu I/ISYLICHI/ISI MAaTCMATUKHN HpI/I
ocBoeHnu crenuansaocte CI1O

AJITEBPA

PasBuTue nousarus o uucie Brimonnenve apupmMeTHaecKux AeHCTBHNA HAJl YUCIIAMH, COUETAasI
YCTHBIEH ITUCbMEHHBIE TIPUEMBI.

Haxoxxnenne npuOimXeHHBIX 3HAYSHUI BEJIMYMH U TOTPELIHOCTEN
BBIYMCIICHUH (a0COIOTHON U OTHOCUTEJIBHOM); CPaBHEHUE YHCIOBBIX
BbIpakeHNH. Haxoxxaenne omubox B mpeoOpa3oBaHUAX U BEIYUCICHHUAX
(OoTHOCHTCS KO BCEM IYHKTaM IPOrpaMMBbl)
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Kophu, crenenu, jiora-
pudmeI

O3HAKOMIICHHE C TIOHATHEM KOPHS N-i CTETICHU, CBOHCTBAMU

PaavKallOBU NIPaBUIAMU CPaBHEHUS KOPHEH.

dopMyarpoBaHHE ONPEAETIEHNS KOPHS U CBOMCTB KOpHEH.

Beruncnenrien cpaBHEHNE KOPHEW, BBIIIOJIHEHUE IPUKAAKA 3HAUCHUS

KOpHSL.

[IpeoOpazoBaHue YNCIOBBIX U OYKBEHHBIX BBIPAKECHUM,

coJIeprKaIluX pauKaibl.

Brimonnenue pacueros o ¢popmyiiam, CoaepKaLIIM PaauKabl,

OCYILECTBIISIsI HEOOXOIUMBIE MTOJICTAHOBKH U TIPEOOpa30BaHUsL.

Onpenenenne paBHOCUIBHOCTH BBIPAKEHUH € pauKaIaMu.

PemeHnenppauioHaabHbIX YPaBHEHUN.

O3HaKOMJIEHHUE C TIOHSTHEM CTETIEHHU C ACHCTBUTEIbHBIM

nokazareneM.HaxoxxieHue 3HaueHUI cTeNeH!, UCIONb3Ys IPH

HEOO0XOIMMOCTH HHCTPYMEHTAJIbHBIE CPENICTBA.

3anucelBaHNE KOPHS N-i1 CTETIEHU B BUJE CTETICHU C

IpoOHBIMITOKA3aTeeM 1 Ha00opoT.

DopMyIMpOBaHUE CBOMCTB CTENEHEN. Briuncienue crenexen ¢

panMOHAIBHBIM IT0OKA3aTENEM, BBIITOJIHEHUE IPUKUAKI

3HAYECHUACTENICHU, CPAaBHEHHUE CTETICHEN.

[IpeobpazoBaHue YNCIOBBHIX U OYKBEHHBIX BBIPAKECHHUH, COACPIKAIINX
CTEIEHU, IPUMEHSISI CBOMCTBA. PellieHne noka3aTeabHbIX YPaBHEHUM.
O3HAaKOMIIEHHE C IPUMEHEHUEM KOPHEHN U CTENEHEN MPU BBIYUCICHUN
CPEIHUX, NEJICHUN OTPE3Ka B «30JI0TOM CEYEHUN». Pemenne
NMPpUKIaJHbIX3a4a4 Ha CJIOKHBIC ITPOLCHTEI

[IpeobpazoBanue anre-
OpanyecKrX BhIpaKEHUH

BrinonHeHue npeoOdpa3oBaHuil BRIpaXKCHUN, TPUMEHEHHE (hOpMYII,
CBSI3aHHBIX CO CBOMCTBaMU CTerneHer u norapudmon. Onpenenenue
00JIaCTH IOMYCTUMBIX 3HAUYEHHI JIOTapU(PMUUECKOTO
BeIpakeHHs. Perienme norapupMudecknx ypaBHeHUH

OCHOBBI TPUTTOHOMETPUN

OCHOBHBIE ITOHATUS

I/I3yquHe paauaHHOTOo METOAa N3MEPCHHA YIJIOB BpallICHUA U UX CBA3U
crpanycHoii Mepoid. M300paskeHre yriioB BpalleH!s: Ha OKPY>KHOCTH,
COOTHECEHHE BEJIMUUHBI YIJIa C ero pacnonoxeHneM. GopmynupoBaHue
OTIpe/IeNICHHI TPUTOHOMETPUIECKUX (DYHKIIMH [T YTIJIOB TOBOPOTA U
OCTPBIX YTJIOB IPSMOYTOJIBHOTO TPEYTroJIbHUKA U O0BSICHEHHE
HXB3aMMOCBSI3H

OCHOBHBIE TPUTOHOME-
TPUUECKHE TOXKIECTBA

IIpuMeHeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB JJI1 BBIYUCIICHUS
3HA4YEeHUI TPUTOHOMETPHUECKIX (DYHKIIMH 110 OJHOW M3 HUX

[IpeoOpa3zoBanus npo-
CTEUIINX TPUTOHOMETPH-
YECKUX BBIPAXKEHUI

Wzyuenne ocHOBHBIX (hOPMYIT TPUTOHOMETPHUH: (POPMYIIBI CIOXKEHUS,
YIIBOCHUS, IPe0Opa30BaHUs CyMMbl TPUTOHOMETPUYECKUX (DYHKLUI
BIIPOM3BEJ/IEHUE U IPOU3BEACHNSA B CYMMY U IPUMEHEHHE TIPU BbI-

YHUCIICHUH 3HAYEHUS TPUTOHOMETPHUYECKOTO BBIPAXKECHHS U
YIPOLIEHUSAETO.
O3HaKOMJIEHHE CO CBOMCTBaMHU CHIMMETPHH TOYEK Ha €AUHUIHON
OKPYXHOCTH U IPUMCHCHHUE X IJI BBIBOAA q)OpMyJ'I IMPUBECACHUA

[Ipocreiimne Tpuroxo-
METPHUUYECKUE YPABHEHUS U
HepaseHCcmea

Pemenue o ¢popmynam 1 TPUTOHOMETPHUECKOMY KPYTY
MPOCTEUIINXTPUTOHOMETPUIECKUX YPAaBHEHHH.
[IpumeneHne o0ImMMX METOIOB PENICHUS ypaBHEHHH (IPUBEICHHE K
JMHEWMHOMY, KBaJJpaTHOMY, METOJI PA3JI0KEHUS HA MHOKUTEIH,
3aMEHBIIIEPEMEHHOMN ) MTPU PEILICHUH TPUTOHOMETPUUECKUX YPAaBHEHHH.
YMeHneoTMeuaTh Ha Kpyre pelieHus IpoCTeHInX
TPUTOHOMETPHUECKHX
HEPAaBEHCTB
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ApKCHHYC, apKKOCHHYC,
apKTaHT'CHC YHCIia

O3HaKOMJICHHUE C TIOHATHEM OOPaTHBIX TPUTOHOMETPHUYECKHUX (PYHKIHIA.
N3ydeHue omnpeneneHnii apkCUHyca, apKKOCHHYyca, apKTaHTeHca
yrcia,opMyIMpOBaHIE UX, H300pakeHHEe Ha eAMHUYIHON
OKPYKHOCTH, IPUMEHEHUE MIPU PELLICHNH ypaBHEHUH

OYHKINA, UX CBOUCTBA U
I'PA®UKHA

OyHKIUU.

IlonsTue o HCIIPCPBIBHOCTH

GyHKIIH

O3HaKOMJICHHE C MIOHATHEM MIEPEMEHHOM, TPUMEPAMU
3aBHCUMOCTEHMEIKIY MIEPEMCHHBIMH.
O3HaKOMIICHHE ¢ TTOHATHEM TpadrKa, OIpeaeIcHue
MIPUHAUICKHOCTUTOUKY TpaduKy (pyHKInu. Onpenenenne mo
(hopMyJie IpOCTEHIIICH 3aBUCUMOCTH, BUIa ee rpaduka. BeipaxeHue
1o (opmyIie oJTHOM MEPEeMEHHOM Yepe3 ApyTrue.

O3HakoMJICHHUE ¢ OTpeesieHHeM QYHKIIH, (OPMYIUPOBAHUE €TO.

Haxosxaenue o0macTu onpeaeneHus 1 00J1acTH 3HaYCHUH

GyHKIMH

CaoiicTBa (pyHKITHH.
I'padmyeckas uaTEp-
nperauus. [Ipumepsr
(hyHKIIMOHATBHBIX 3a-
BHCHMOCTEH B PEANbHbBIX
mpoleccax u SBICHUSIX

O3HakoMJIeHHUE C TpUMepaMul (PyHKLIHOHAIBHBIX 3aBUCUMOCTEH B
peaNbHbIX IpoLEeccax U3 CMEXKHBIX JUCLUIUIIH.
O3HaKoOMJICHHE € AOKA3aTEIbHBIMH PACCYXKACHUSIMU HEKOTOPBIX
CBOWCTBIIMHEHHOW U KBaIpaTUIHOW (PYHKIUHA, TIPOBEICHIE
WCCJICIOBAHUS JIMHEHHOM, KyCOYHO-TUHEHHOM, TPOOHO-TMHEHHOHN U
KBaJpaTHyHOU (YHKIHIA, TOCTpoeHHe ux rpadukos. [loctpoenue n
yteHne rpadukoB GyHKIMA. MccnenoBanue QyHKITUN.
Cocrasienue BU0B (PYHKIUH M0 JAHHOMY yCJIOBHUIO, pEeIlICHHE 3a/1a4
Ha’KCTPEMYM.

Brmonnenne npeodpa3oBanuii rpaduka GyHKIHH

OO6patHble QyHKITUN

W3ydenue nousmus 06pamuoil yynkyuuy, onpeaeieHne Buaa u
no-cmpoenue epagpura 0opamuoll QyHKYUU, HaxoxHcoeHue ee
obnacmu

onpedenenust u ooracmu 3nadenull. [IpuMeHeHrne CBOMCTB QYHKIUHA
NPUHCCIICI0BAHNH YPABHEHUH U PEIICHHUH 3a/1ad HA SKCTPEMYM.
O3HaKOMJICHHUE C IOHATHEM CJIOKHON (PYHKLIHHU

CrenenHble, MoKasa-
TeIbHBIE, JIOTapupMHu-
YecKHe U TPUrOHOMeE-
TpUYECKHE (YHKIINH.
OO6patHbie TPUTOHOME-
TpuyecKre QyHKINH

Brruucnenue 3HaueHnid GyHKIUHN 10 3HAYEHUIO apryMeHTa.
OnpezeseHue MoJI0XKEeHNS TOUYKH Ha rpaduke 1o ee KOOpAnHaTaM
HMHA000POT.
Hcnonp3oBanue cBONCTB (pyHKITHIT 1Sl CpaBHEHHsSI 3HAYSHHH CTETICHEH
niorapruMoB.
[Moctpoenue rpadMKoB CTENIEHHBIX U JIOTapUPMUIECKUX QYHKIINH.
Penrenue nokazaresbHBIX U IOTAPUPMHUIECKUX YPABHEHUH H
HEPaBEHCTBIIO N3BECTHBIM aJITOPUTMAaM.
O3HaKOMJIEHHE C TIOHATHEM HEMPEPHIBHOM MEPHOIHMUECKOIM
¢byHKIMH,POPMYyITHpPOBaHUE CBOMCTB CHHYCA M KOCHHYCA,
MOCTPOCHUE UX IPadHUKOB.
O3HakoMJICHHE C TOHSATHEM TapMOHMYECKHX KOJIEeOaHWH W IpUMepamu
rapMOHHYECKUX KOJIEOaHUI JUIS OIFICaHUsI TIPOIIECCOB B (PU3UKE U APYTHX
00J1acTsIX 3HaHUA.
O3HakOoMJICHHE C TIOHATHEM Ppa3pPbHIBHON IEPUOIUYECKON (QYHKIHH,
(dopMyNIMpoBaHHE CBOWCTB TaHTEHCA M KOTAHIeHCA, IOCTPOCHUE WX
rpaduKoB.
[Mpumenenune cBOWCTB (DYHKIMH JUIsl CpAaBHEHUS 3HAYCHUI TPUTOHOME-
TpUUECKUX (PYHKINH, pEIICHUS] TPUTOHOMETPHUYECKUX yPaBHEHHH.
Ilocmpoenue epaguxos o6pamuwix MpuUOHOMEMPUUECKUX PYHKYULL
uonpeoenenue no 2papuram ux c8oUcms.
Brimonnenue npeodpasoBanus rpadukos
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ITocnenoBaTensHOCTH

O3HaKOMJICHHE C TIOHATHEM YHCIIOBO MOCIIEI0BATEIEHOCTH,
criocobamuee 3a/1aHus, BBIYMCICHUSIMU €€ YJICHOB.
Osnaxomaenue ¢ nousimuem npeoeia nocied08ameIbHOC.
O3HAaKOMJICHUE C BBIYMCIICHHEM CyMMbI OECKOHEYHOTO YUCIOBOTO
psiZiaHa nprMepe BBIYUCICHHSI CyMMbI OECKOHEYHO YOBIBAOLIEH
TeOMETPUYECKOM TPOrPECCHH.

Pemenue 3a1a4 Ha IpUMEHEHHE (OPMYJIIBI CYMMBI

0eckoHeuHOYOBIBalOLIel TeOMETPHUECKON POTPECCHHU

IIponsBoaHas u ee
MIPUMEHEHNE

O3HaKOMJICHUE C TOHATHEM IIPOU3BOIHOM.
W3zyuyenue u GopMyIMpOBaHHE €€ MEXaHUYECKOTO U
reOMETPHYECKOTOCMBICIIA, U3YYSHHE alTOPUTMAa BEIYUCIICHUS
MPOM3BOJHON HA MPUMEPEBBIUYMCICHUS] MTHOBEHHOM CKOPOCTH U
YTI0BOTO KO3 PHUIMEHTa KacaTeTFHOM.
CocTraBiienne ypaBHEHHUS KacaTeIbHON B OOIIEM BH/IE.
YcBoeHne TIpaBUII nuddepeHnnpoBaHus, TaOIHIIBI
IPOM3BOAHBIX 3JEMEHTApHBIX (QYHKUUH, MPUMEHEHUE UL
muddepeHnrpoBanns  (QYHKIUH, COCTaBICHHS YpaBHEHHS
KacaTeJIbHOM.
W3yueHne TeopeM o CBSI3M CBOWCTB (PYHKIMH U
MIPOU3BOJAHOM, POPMYITHPOBKa UX.
[IpoBeneHue ¢ MOMOLIBIO MPOU3BOAHON UCCIEIOBAHUS
(GyHKIMH,3a1aHHOM (DOPMYJIIOH.
YcTaHoBIeHHE CBSI3U CBOMCTB (DYHKIIH U MIPOU3BOIHON TI0
uxrpadpuKam.
IIpumeHeHue Ipou3BOIHOM JUIs pEeIEHUS 3a/1a4 Ha HaXOXK/CHUE
HauOOJIbIIETr0, HAUMEHBIIETO 3HAUCHHSI M Ha HAXOXKACHHE SKCTPEMyMa

[lepBoobOpazHas u
WHTETpai

O3HaKOMIICHHE C TIOHATHEM HHTETpalia ¥ IepBooOpa3Hoii.
W3yyenne npasuiia BEIYUCICHHS IEPBOOOPA3HON U TEOPEMBI
Herorona—JleiiOuuua.
Pemenue 3agay Ha CBsI3b IEpBOOOPA3HOM U ee
MIPOM3BOJHOM, BEIYNCIIEHIE IEPBOOOPA3HO IS TaHHOM
byHKIUH.
Pemenune 3a1a4 Ha IpUMEHEHUE UHTETPAJIA JUIsl BBIYUCIICHUS
(U3NUECKUXBEIMYMH U IUIOIaaeh

YPABHEHUA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHuil HepaBeHncTBa u
CUCTEMBI HEPaBEHCTB C
JByMS TIepEMEHHBIMU

O3HaKOMJICHHE C TPOCTEHITUMH CBEJICHUSIMU O KOPHSIX JIre0OpanvecKux
YpaBHEHUH, TOHSTUSMH  HCCICJOBAaHHMS YpaBHEHHMH U  CHCTEM
ypaBHeHUH. 3yueHune TeopuM paBHOCHIBHOCTH YpaBHEHMH M €€
MPUMEHEHHUSL.
[ToBTOpEeHME 3anKCH pelIeHHs CTAHAAPTHBIX YpaBHEHHA, IIPHEMOB
npeoOpa3oBaHKs ypaBHEHUH IJIs1 CBEJCHUS K CTAHIAPTHOMY
ypaBHeHHI0. PemieHne pauoHanbHbIX, HPPAUOHAIBHBIX,
MOKa3aTeNbHBIX U TPUTOHOMETPUIECKHX YPABHEHUH U CHCTEM.
Hcnonb3oBanue CBOUCTB U rpadKoB (pyHKIHIN JIJIsl pelIeHUs
ypaBHeHui.[IoBTOpeHHE OCHOBHBIX IPUEMOB PEILICHHS CHCTEM.
Penrenue ypaBHeHui ¢ IpUMEHEHHEM BCEX MPHUEMOB (pa3ioKeHUs
HAaMHOXKHTEIN, BBEJICHUSI HOBBIX HEU3BECTHBIX, MTOJICTAHOBKH,
rpau4IecKoro MeToa).
Pemenue cucreM ypaBHEHHH ¢ IPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakOMJIEHHE C OOIIMMH BOIIPOCAMH PEIIEHUSI HEPABEHCTB H
MCTIOJIb30BaHUE CBOMCTB U rpad)koB (PyHKIMHA IPU peICHUN
HEepaBeHCTB. PelieHne HepaBEeHCTB U CUCTEM HEPaBEHCTB C
MPUMEHEHUEMPA3THYHBIX CIIOCOOO0B.

[IpumeHeHne MaTeMaTHYECKUX METOI0B JJIsl PEILICHHs COAEPKaTEeIbHbBIX

3a]a4 U3 pa3IMYHbIX 00JacTell HAYKH U MPaKTHKU. MIHTepnpeTupoBaHue
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PE3YJIbTATOB C YUYCTOM pCaJIbHBIX OFpaHI/I‘{CHI/Iﬁ

OJIEMEHTBI KOMBUHATOPUKHU, TEOPUM BEPOATHOCTEN U CTATUCTUKN

OCHOBHBIE TTIOHATHS
KOMOMHATOPHUKH

W3yuyenne npaBuia KOMOMHATOPUKU U IPUMEHEHUE IIPU
PeLICHUMKOMOMHATOPHBIX 3aad.
Pemrenne koMOMHATOPHBIX 3324 METOAOM IMepedopa W IO MPaBHIY
YMHOKEHHS.
O3HaKOMJICHHE C TIOHATHAMU KOMOMHATOPHUKU: Pa3MEIlECHUSIMY,
COYETaHUSIMH, IEPECTAHOBKAMH U (POPMyJIaMH AJIS1 UX BHIYUCIICHHSL.
OO0BbsicHeHHE U IPUMEHEHHE (GOPMYIT AJIsl BBIYUCICHUSI
Pa3MEIEHNMN, [IEPECTAHOBOK U COYETAHUM IIPU PELLICHUN 33]1a4.
OznakomieHue ¢ bunomoM HeroToHa u TpeyronsHikoM [lackas.
Pemenne npakTHYECKUX 3a7a4 ¢ UCIIOJIB30BAHUEM TOHATHH 1
MPaBUIKOMOMHATOPHKH

OneMEeHTHI TEOpUN
BEPOSITHOCTEN

I/I3yquI/Ie KIIaCCUYICCKOr'o ONpECACIICHUA BEPOATHOCTHU,
CBOﬁCTBBepOHTHOCTH, TCOPEMEI O CYMME BGpOﬁTHOCTGﬁ.

PaccMmoTpenue npumMepoB BEIYMCIIEHUS BEPOSTHOCTEN. Pelenne 3ana4 Ha

BBIYHMCJICHUC BepOfITHOCTeﬁ COOBITHI

IIpencraBnenue gaHHBIX
(TabnuIIbI, TUArpaMMBl,

rpadukn)

O3HaKOMJIEHHE C TIPEICTaBICHHEM YHCIOBBIX TAHHBIX U UX
XapaKTEPUCTUKAMMU.

Penrenue npakTudeckux 3aj1a4 Ha 00pabOTKy YMCIOBBIX
JTAHHBIX,BBIUVMCICHIE UX XapaKTEPUCTUK

I'EOMETPUA
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IIpsiMbie ¥ TIIOCKOCTH B
MIPOCTPAHCTBE

DopMyIMPOBKA U PUBEICHUE T0KA3aTENbCTB IIPU3HAKOB B3aMMHOTO
PacHoJI0XKEeHH MPSIMBIX U TNIOCKOCTE. PacriosHaBaHe Ha YepTexax
MMOJIETISIX PA3INYHBIX CIIy4aeB B3aMMHOTO PACIOJIOXKEHHS MIPSIMBIX U
IJIOCKOCTEN, apryMEHTUPOBAHUE CBOUX CYXACHUI. DOpMyIHpOBaHUE
omnpejeIeHUuM, TPU3HAKOB U CBOMCTB NapajlieIbHbIX U
MEPIEeHINKYISPHBIX IUIOCKOCTEH, IBYTPAHHBIX U JMHENHBIX YTJIOB.
BrimonHeHne MOCTpPOEHHS YIJIOB MEXAY MNPSAMBIMH, MpsIMOH H
IUIOCKOCTBIO, MEXKY TNIOCKOCTSIMU I10 ONMCAHUIO M PACIIO3HABaHUE UX HA
MOJIETSX.
[IpumeHeHue NpU3HAKOB U CBOMCTB PACIIOJIOKEHHS MPSIMBIX
UIUIOCKOCTEH MIPH PELICHUH 3a1ad.
N300paxkeHne Ha pUCYHKaX U KOHCTPYHPOBaHHUE HA MOJEIISIX
MIEPIEHNKYIIAPOB U HAKJIOHHBIX K MJIOCKOCTH, MPSIMBIX,
MapaUIEIbHBIXTUIOCKOCTEH, YTII0B MEXKY NPSMON U TUIOCKOCTBIO U
000CHOBaHWE TTOCTPOCHUS.
Pemenue 3aa4 Ha BEIYMCIIEHUE TEOMETPUIECKUX BEIUYMH.
CrnuchIBaHMEPACCTOSHUS OT TOUKH JI0 IIJIOCKOCTH, OT IPAMOIL 10
IUIOCKOCTH, MEXKIY IIIOCKOCTSIMH, MEXKTY CKPEIIIMBAIOIUMHCS
OPSAMBIMHU, MEXIy IPOU3BOJIBHBIMU (GUTypaMy B IPOCTPAHCTBE.
®opMyIHpoBaHHE U JOKa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSIX
(TeopeM CyIecTBOBaHUS, CBOHCTBA).
N300paxkeHne Ha 4epTexax U MOAEISIX PACCTOSIHUS U
00ocHOBaHMECBOUX CYkIeHHH. OnpeieNieHre U BEIYUCIICHIE
paccrosHuil B mpocTpaHcTBe. [Ipumenenue GopMy U Teopem
IUTAHAMETPHH AJIS PELICHU 3a1a4.
O3HakOMJIEHHE C TMOHSITHEM MapauIeIbHOIO MPOEKTUPOBAHUS U €ro
cBoWcTBaMU. DOpMYyAUPOGAHUE MeopeMbl O NIOWAOU OPMO2OHATLHOU
NpoeKyUU MHO20Y201bHUKA.
[TpumeHeHue Teopuu Uit 0O0CHOBAHHUS IIOCTPOSHHUN M BBIYHCIICHUH.
AprymMeHTHpOBaHUE CBOUX CYKJEHHUI 0 B3AUMHOM PACIOJIOKEHUT
MPOCTPAHCTBEHHBIX QUTYD

MHororpaHHuKu

Onucanue U XapakTEpUCTHKA pa3INYHBIX BUIOB
MHOT'OTPAaHHUKOB,IEPEYUCIEHUE UX 3JIEMEHTOB H CBOMCTB.
N300paxkeHre MHOTOTPaHHUKOB ¥ BHIMOJIHEHHE TIOCTPOSHHUSI
Han300pakeHUSIX 1 MOJEIISIX MHOTOTPaHHHUKOB.

Beluncienye JTMHENHBIX 3JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX

KOH(QHTYpaIusX, apryMEHTHPOBAHUE CBOHMX CYXKICHHUH.
XapaxkTepucTHKan N300paKEeHNE CEUCHUS, PA3BEPIMKU MHOS0SPAHHUKOS,
BBIYMCIICHUE TJIOIIAAEH MOBEPXHOCTEN.

[MocTpoeHune NpocTeUuX ceueHuit Kyda, IPU3MEI,

nupamuisl. [Ipumenenue (hakToB U CBEACHUH U3

IJIAHUMETPUH.

O3HakOMJIEHHE C BHJIaMU CHMMETPHI B IPOCTPAHCTBE,
(hOopMYJTUPOBAHUEOIIPEICIICHUI U CBONHCTB. XapaKTepUCTHKA CUMMETPUN
TeJl BPallleHUsI © MHOIOIPAHHUKOB.

IIpuMeHeHue CBONCTB CUMMETPHH IIPH PELLICHUH 3a/1a4.
Hcronp30BaHUETTPHOOPETCHHBIX 3HAHUH JIJIST UCCIICIOBAHUS U
MOJEIIMPOBAHUS HECIIOKHBIX 3a7a4.

N306paxeHrne 0OCHOBHBIX MHOTOTPAHHHUKOB U BBITIOJIHEHHE PUCYHKOB
MIOYCJIOBUSIM 33124
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Tena v MOBEpXHOCTH
BpalleHus

O3HaKOMIICHHE C BUJIAMU TEJI BpaIieHus, GopMyIHpOBaHNE

HXOIpEJIETICHUN U CBOWCTB.

DopMyIHpPOBaHUE TEOPEM O CEUCHUU IlIapa TIOCKOCTHIO U

TUIOCKOCTH,KacaTeIbHOH K cdepe.

XapakTepuCTHKa ¥ U300paKCHUE TEIl BPALICHHUS, UX Pa3BEPTKH, CCUCHUSI.
Pemenue 3a1au Ha MOCTPOCHUE CEUCHUIM, BRIYMCICHUE JJIMH, PACCTOSIHUM,
yrioB, moniaaeil. IIpoBeaeHHe MNOKa3aTENbHBIX PACCYKICHUU IPHU
pelIeHny 3a1a4.

[IpumeHeHue CBOMCTB CUMMETPUH MIPH PEUICHUU 33724 Ha

TeJaBpalleHus], KOMOWHAIIMIO TEJ.

N300paxeHre OCHOBHBIX KPYTJIBIX TEN U BHIMOJIHCHUE PUCYHKA

MIOYCJIOBHUIO 33J]a4H

I/I3MepCHI/IH B r€OMCTpUHA

O3HaKOMJIEHHE C IOHATHSMH IIOMIAIN U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenne 3a1a4 Ha BRIYMCIICHHE TUIONIAJICH TIOCKUX (GUTYDP C
MPUMEHEHUEM COOTBETCTBYIOIMUX (hOPMYIT U (PaKTOB U3
rannMeTpun. Mizydenue TeopeM o BEIYHCICHHHA 00HEeMOB
MPOCTPAHCTBEHHBIX TEJ, PEHICHHUE 33]]a4 Ha PUMEHEHUE POpMYJT
BBIYHCIICHUS 00HEMOB.

Wzydenune Gpopmy s BRIYHCISHS THIOMIANeH
MOBEPXHOCTEHMHOTOTPAaHHUKOB U TEJ BPAICHHS.

O3HaKOMJICHHE C METOJIOM BBIYUCIICHHS IIONIA 1 TOBEPXHOCTH Cephl.
Pewrenue 3aga4 Ha BEIYKMCIICHUE TUIOLIA1CH TIOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TET

KoopauHatel 1 BEKTOpBI

O3HakoOMIIEHHE C TOHATUEM BeKTOpa. M3yueHue nekapToBOi CUCTEMBI
KOOpZIMHAT B IPOCTPAHCTBE, IOCTPOCHHUE I10 3aJaHHBIM KOOPIUHATAM
TOYEK U IUIOCKOCTEH, HaX0XAeHNEe KOOpAuHaT Touek. HaxoxneHue
YpaBHEHUH OKPYKHOCTH, c(hepbl, INIOCKOCTH. Brruncnenue
PacCTOSHUIMEXK LY TOUKAMH.

N3yyeHune CBOMCTB BEKTOPHBIX BEJIMUYUH, IIPABUII PA3JI0KEHUS BEKTOPOB
BTPEXMEPHOM IPOCTPAHCTBE, MPABUJI HAXOXKIECHUS KOOPIMHAT BEKTOpA B
MPOCTPAHCTBE, IPABWII AEUCTBUI C BEKTOPaMH, 33/1aHHBIMH
KOOpIWHATaMHU.

IIpumMeHeHue Teopuu Py PELLICHUH 3a/1a4 Ha JICHCTBUSI C BEKTOPAMU.
N3yuyeHne cKaasipHOro MPOU3BEICHUS BEKTOPOB, BEKTOPHOT'O
YPaBHEHUANPAMOMN U MII0cKOCTH. [IprMeHeHne Teopun Npu pereHnn
3a/1a4 Ha IEUCTBUSI C BEKTOPAMHU, KOOPJAMHATHBIN METOJ, TPUMEHEHUE
BEKTOPOB JJIs1 BBIYHUCIJICHUSI BEJIMYHMH YIJIOB U PACCTOSIHUI.
O3HakoOMIIEHHE C

JIOKAa3aTeJIbCTBAMHU TEOPEM CTEPEOMETPUH O B3aUMHOM
PacTOI0KEHUUTIPSIMBIX U TNIOCKOCTEH € UCTIOIH30BAHUEM BEKTOPOB
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9. YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE MPOI'PAMMBI YYEBHOU JUCHUITJIMHBI
«MATEMATHUKA»

Ne i/t

HaumeHnoBanue cieliMaabHBIX IOMEIICHAN U
MOMEIICHUH JIJIs1 CAMOCTOSATEIBHOM PabOoThI

OCHAILIEHHOCTE CIIEIIAAILHBIX
NOMEIIEHNI U TOMEIIEHNIN I
CaMOCTOSITeJIbHON pabOThI

KaOuHeT MareMaTuku; ayTuTOpUs JJIst
TPYNIOBBIX U UHIAUBHUIYaJIbHBIX
KOHCYJIBTALIMM, TEKYIIEro KOHTPOJIS U

1. Tocka yueOHas
2. Pabouee MecTo mpenoaaBaTess
3. Kommiekt yueOHoM Mebenu Ha 25

1 | opoMexXyTOUYHOHM aTTeCTaluu. qeo.
414042, Actpaxanckasi 00JacTh, T. 4, Harnsgueie
Actpaxans, yn.Maructpanbtas, 18 ; ataxx 3, |mocobus 5.11nakarer
nomerenne Ne309 TEeMaTHYCCKUE
Kabuner ns caMocTosITeIbHON paboThI 1. KommiexT yueOHoM
414042, ActpaxaHckast 001acTh, T. MeOenu Ha 254en.
2 Acrtpaxanb, yn.MaructpanbHast, 18 ;atax 3, |5 KOMIIBIOTep B KOMILITEKTE
nomerenue Ne309 10 1.
3. Hoctyn x
uH(pOpMaAIMOHHO —

TEJIEKOMMYHUKAIMOHHOW CETH
«HTEpHEeT
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10. PEKOMEHIAYEMAS JIMTEPATYPA

ISl CTyAeHTOB

a) OCHOBHasl yueOHasl JuTepaTypa:

1. bawmaxos M.Y. Marematuka: y4eOHHK IS CTY/A. YUPESKICHUA CPEI.
npod. o6pazoBanusi. — M., 2015,

2. bawmaxkos M. U Maremaruka. COOpHHMK 3amady MPOPUIBHOU
HaIPaBJICHHOCTH: y4e0. mocodue sl CTY. YUPESKICHUN cpel. mpod. 00pa3oBaHuUs.
— M., 2015.

3. bawmaxos M. .M. Matemaruka. 3agadyHuK: ydeO. 1mocodue s CTY.
yapexaeHuit cpen. npod. oopazoBanms. — M., 2015.

0) TomoJIHUTENIbHAS yueOHasl IuTeparypa:

1. ®denepanbHbiil 3aKk0H OT 29.12.2012 Ne 273-®3 «O06 obOpa3zoBaHuU B
Poccutickon ®@enepanum».

2. [Tpuka3z MunuctepctBa obpazoBanus u Hayku P® ot 17.05.2012 Ne

413 «O06 yrBepxkaeHun (eaepalbHOrO TOCYIapCTBEHHOTO 00pa30BaTeIbLHOTO
CTaHJapTa CpeaHero (IIOJTHOT0) O0IIEro 00pa3oBaHMM).

3. [Ipuka3z MunucrepctBa oOpa3oBanust U Hayku P® ot 29.12.2014 Ne
1645 «O BHecennn u3MeHeHuil B [Ipukaz MunucrepcTBa 00pa3oBaHUsl M HAYKH
Poccuiickoii ®enepanuu ot 17.05.2012 Ne 413 «“O0 yTBepxkaeHuu (penepaibHOro
roCyJIapCTBEHHOTO 00pa3oBaTEIBLHOTO CTaHAapTa cpeaHero (MOJHOro) OOIIero

oOpa3zoBaHUs».

4, [Tucemo JlemaprameHTa rocyJapCcTBEHHOM MOJUTUKU B CPepe MOATOTOBKH
pabounx kaapos u 1O Munucrepcta oOpazoBanus u Hayku P® ot 17.03.2015 Ne 06-
259 «PekoMeHaaIuy 1o opraHu3aluy MoJydeHus: CpeHero oouero oopa3oBaHus B
npejiesiax OCBOCHUS 00Pa30BATENBHBIX MPOTPAMM CPEIHETO MTPO(PECCHOHATEHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOT'O 00111ero 00pa3oBaHusl ¢ y4eTOM TpeOOBaHUM
(benepaibHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJTydaeMOn

poQeCCum WIH CIICIMATIBHOCTH CPETHETO MPOPECCHOHAITBHOTO 00pa30BaHU.
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bawmaxos M. M. MatemaTuka: KH. JUIsl IpeniofaBaTeis: Mero,nocooune. — M., 2014

5. bawmarxos M. U., [{vicanoe III. M. MeToaudeckoe nmocodue s
nmoarotosku k EI'D. — M., 2011.

[leproguueckrie U3qaHUA:

1. Bectauk KazHY. Cepust MaTemMatrka, MexaHuka, iHpopMaTuka
N3natenscTBo: Kazaxckuit HallmoHaIbHBIA YHUBEPCUTET UM. alib-Dapadu

2. BecTtHuK MOCKOBCKOTO roCyJapCTBEHHOIO TEXHUYECKOTO
yHuBepcuteTta umeHu H.O. baymana. Cepust EctecTBeHHBIE HAYKH

N3natenscTBO: MOCKOBCKHN TOCYAAPCTBEHHBIM TEXHUYECKUN YHUBEPCUTET
nmenu H.D. baymana

3. Becthuk Poccuiickoro yHuBepcuteTa ApyK0bl HApOAOB.
CepusMaremaruka. Mapopmatrka. dusnka

N3natenscTBO: Poccuiickuil yHUBEpCUTET IPY>KObI HAPOIOB

B) IIepeUYeHb Y4eOHO-METOJMUECKOT0 00eCcieueHMs:

Y4eOHO-METOIMYECKOE MTOCOOHME IO BBITIOJHEHUIO MPAKTUICCKUX padOT 1o
y4eOHON JUCITUTUTHHE

') UHTEPHET-PECYPCHI:

1. www.fcior.edu.ru (Muadopmarmonnsie, TPEHUPOBOYHBIC UKOHTPOJIBH

2. www.school-collection.edu.ru  (Enunas  KoJUICKIMH

M (ppoBIX0Opa30BATEIBLHBIX PECYPCOB).
Jliis nmpenogaBaresiei:

1. 06 obpazoBanuu B Poccuiickoit ®denepanun: denep. 3aKoH OT
29.12.2012

Ne273-®3 (B pen. @enepanbubix 3akoHOB 0T 07.05.2013 Ne99-d3, ot 07.06.2013

Ne120-®3, ot 02.07.2013 Nel170-@3, ot 23.07.2013 Ne203-D3, ot 25.11.2013
Ne317-@3, ot 03.02.2014 Nell-®3, ot 03.02.2014 Nel5-d3, ot 05.05.2014 Neo84-

®3, ot 27.05.2014 Nel135-d3, ot 04.06.2014 Nel48-D3, ¢ u3M., BHECEHHBIMU
®enepanbHbiM 3aK0OHOM OT 04.06.2014 No145-d@3, B pea.ot 03.07.2016, ¢ uzm.
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http://www.iprbookshop.ru/58569.html
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

or 19.12.2016)

2.11puka3 MunuctepctBa oobpazoBanus u Hayku P® ot 31 nexabps 2015 r. Ne1578

«O  BHeceHMHM  U3MEHEHHMH B  (efepanbHBIi  TOCYIapPCTBEHHBIN
00pa3oBaTeNbHbI CTaHJAPT CPEIHEro oOIero oOpa30BaHUs, YTBEPKICHHBIN
nmpukazoM MuHHCTEpcTBa oOpa3oBaHusa UM Hayku Poccuiickoit denepanuu oT

17 mas 2012r.

Ne413».

3. [IpumepHasi ocHOBHasi o0Opa3oBaTelbHasg MpOrpaMMma CpPEAHEro OOIIero
oOpa3zoBanusi, oj00peHHass pemieHrueM ¢eaepaibHOTO  Y4eOHO-METOIUYECKOro

o0BenHeHus 1o o01IemMy 00pa3oBanuio (poTokod oT 28 urons 2016r. Ne2/16-3)

11. OCOBEHHOCTH OPTAHM3AIIUU OBYUYEHWS 110 YYEFHOU
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JAUCHUIIJIMHE JIA THBAJIN1OB U JIML] C OTPAHNYEHHBIMHA
BO3MOXXHOCTAMMU 3JOPOBbSA

I[JISI 06yanonmxc;1 N3 4YuClla HWHBAJIMAOB MW JIMIO C OIPaHUYCHHBIMU
BO3MOXHOCTAMHU 3J0POBbSA Ha OCHOBAaHHA IIMCBMCHHOTO 3asABJICHHA yqe6Ha$1
JAUCHUITIIINHA «MaremaTuka» PCAIN3YCTCA C YUucTOM 0COOCHHOCTEH
HCHXO(i)I/ISI/ILIGCKOFO Pa3BUTHA, HHAWBUIYAJIIBHBIX BO3MOKHOCTE M COCTOSHMS

310POBBS (J1ajee — MHAUBUyaIbHBIX 0COOCHHOCTEH )

Pe3yabTarhl 00y4eHust

Kpurepumn ouenku

MeTtoabl OLIEHKH

B pe3ynbTaTe 0cBOCHUS AUCLIUIIINHBI Onenka  «OTaMYHO»  OTBETHl  HA | OLIEHKA
oOyyaromuiics JOJKEeH 3HATh! [IOCTaBJICHHbIE BOIPOCHI M3JIATaroTCs | NeSTEIbHOCTU
aKTyalbHBIH NpodecCHOHATBHBIN 1 JIOTUYHO, TOCIEOBATEJILHO M HE | O0YyYaroLIuxcsi Ipu

COHI/IEU'IBHI:Iﬁ KOHTCEKCT, B KOTOpOM

TPeOYIOT JONOJHUTEIBHBIX TOSCHEHHI.

BBITIOJTHCHUH U

NPUXOAUTCS pabOTaTh U JKUTB; ITonHO  packpbIBalOTCS  NPUYMHHO- | 3alLUTE
OCHOBHbIC MCTOUYHHKH MH(OpMAIMU U | CIICACTBEHHbIC CBSI3U MEXIY | Pe3yJIbTaToB
PECYpPCHI JIJIs pEIICHUs 3a7ad UTIPOOIeM | SBICHUSIMH M COObITHSIMHU. J[lenarorcs | MpakTHUECKUX,

B TIpo)eCCHOHATTEHOM H/HITH 000CHOBaHHbIE BBIBOJIBI. | J1a0OPaTOPHBIX
COLIMAJIbHOM KOHTEKCTE; JeMoHCTpUpYIOTCST TIIyOOKHE 3HAaHUS | 3aHITHUH,
QITOPUTMBl  BBINOJIHEHHUS PabOT B | 0a30BBIX HOPMATHBHO-TIPABOBBIX AKTOB. | BBIIOJIHEHHH
npodeccuoHalIbHOM u cMexHBIX | COOMIOAatoTCs HOPMBI JIUTEPATypHOH | IOMAIIHHX PadoT,
obnacTsix; METOIBI paboTsI B | peun. ompoca,
npohecCHOHATBHOMN u cMexHbIX | Onenka  «Xopowo»  OTBETHl  Ha | pe3yJbTaTOB
cdepax; CTpYKTypy IIaHa JJIs PELICHUS | TIOCTABJICHHBIC BOIMPOCHI HM3JIaraloTCs | BHEAYIUTOPHOMH
3a1a4; TOPSAAOK OLIEHKH pe3yJbTaToOB | CUCTEMAaTU3MPOBAHO U CaMOCTOSITETIHLHOM
pemwieHus 3a1ad  NpoECCHOHATBHOM | MOCIIEeI0BATENBHO. bazoBeie paboThI
JACATCIIBHOCTH, HOPMAaTHBHO-IIPABOBLIC AKThI OGy‘IaIOHII/IXCSI,
HOMCHKJIaTypax I/IH(l)OpMaHI/IOHHLIX UCIOJIB3YIOTCA, HO B HEAOCTATOYHOM | KOHTPOJBbHBIX

WCTOYHUKOB IPUMEHSIEMBIX B o0beMme. Marepuan n3naraercs | paboT U Ipyrux
npodecCHOHAIBHON e TeIbHOCTH; YBEPEHHO.  PacKpbITbl ~ NPUYMHHO- | BUJOB TEKYLIETO
TIPUEMBI CTPYKTYPHPOBaHUS CJIEJICTBEHHBIE CBSI3U MEX/Y SIBICHUSAMHU | KOHTPOJIS.
uHpopmauy; QGopmat opopMIICHUS u  coObITHSIMH.  J[eMOHCTpHpYeTCs | OLICHKa
Pe3yIbTAaTOB OUCKA HHPOPMALIUH YMEHHE  aHaJM3UpOBaTh  MaTepuall, | AeATeIbHOCTH
COJIep)KaHUE aKTyallbHOM HOPMAaTHMBHO- | OJTHAKO HE BCE€  BBIBOJIBI HOCSAT | O0yJaronuxcs Ipu

IIPaBOBON JIOKYMEHTAL[MU; COBPEMEHHAsI

apryMEHTUPOBAHHBINA U JI0Ka3aTeJIbHBIN

BBITIOJTHCHUH U

Hay4Has 1 NpoQeccuoHaIbHas xapaktep.  CoOnromaroTcss ~ HOPMBI | 3aluTe
TEPMHHOJIOTHS; BO3MOKHBIETPAEKTOPHH | JIUTEPATYPHOI peun. pe3yNbTaTOB
npodeccroHaIbHOTOPa3BUTHS 1 Orenka «Y IOBJIETBOPUTENBHOY | MPAKTHUECKUX,
camM000pa30BaHUs TICUXO0JIOTHYECKUE JIOTTyCKaIOTCs HapyIIEeHUs B | 1a00paTopHBIX
OCHOBBI JIESITEILHOCTH ~ KOJUIEKTHBA, MIOCJIE0BATEIBHOCTH W3JI0KEHUS. | 3aHATHH,
[ICUXOJIOTHYECKHE ocobeHHoCTH | VIMeroTcs ynmoMuHaHHST 00 OTAENBHBIX | BBITOTHEHUH
ITHYHOCTH, OCHOBBI MIPOEKTHOH | 6a30BBIX HOPMATHBHO-TIPABOBBIX aKTax. | JOMAIIHUX paldoT,
NEeSTENBHOCTH HenonHo packpbIBatoTCs MNPUYHMHHO- | OMpoca,
0COOEHHOCTH COILIMAITBHOTO 1 | CIeICTBEHHBIE CBSI3M MEXIY | pe3yabTaToB
KyJBTYpPHOTO KOHTEKCTa; MpaBuiia SABIICHUSMHU u COOBITHSIMHU. | BHEAYTUTOPHOM
oQopMIIeHHUS TOKYMEHTOB U JemoHcTpupyroTcs [TOBEPXHOCTHBIE | CAMOCTOSITEILHON
MIOCTPOEHUS YCTHBIX COOOIICHUH. 3HaHMUs BOIPOCA, C TPYAOM pELIalOTCs | paboThI
TPaMOTHO HM3J1araTh CBOM MBICIIH U KOHKpETHBIE 3aJIa4H. Umerotes | oOyqaromuxcs,
0QOPMIISTH JOKYMEHTHI 110 3aTpyJHEHHSA c BBIBOJIAMH. | KOHTPOJIBHBIX
npodecCHOHAILHON TeMaTHKe Ha | lomyckaroTcs HapylLIeHHs HOPM | paboT U ApYyrux
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roCyJapCTBEHHOM SI3bIKE, IIPOSBIIATH
TOJIEPAaHTHOCTh B paboueM KOJIJIEKTHBE
COBpPEMEHHBIE CPECTBA U YCTPOHCTBA
MH(QOPMaTH3aLNU TOPAIOK X
IPUMEHEHUS U IPOrPaMMHOE
obecriedyeHne B MPOQPECCHOHATEHON
JeSITeTbHOCTH

IpaBuWiIa IOCTPOCHUS MPOCTBIX U
CIIOKHBIX MpeIoKeHU ] Ha
npodecCHOHANBHBIE TEMBI, OCHOBHBIC
o01eynoTpeOnuTeNbHbIE TJIaroJIbl
(OvITOBAS u npodeccuoHambHas
JIeKCHKa);  JIGKCHYeCKUH  MUHUMYM,
OTHOCSILIMHCS. K ONHCAHUIO MPEIMETOB,
CpericTB u IIPOLIECCOB
npodeccuoHaNbHON JeSITeNbHOCTH;
0CcOOEHHOCTH TPOM3HOILICHHUS; TpaBUIIa
YTEHUS TEKCTOB MpPOQecCHOHANTBHON
HaIlpaBJICHHOCTHU

B pe3ynbraTe 0CBOEHUS TUCLHUILUIMHBI
00yJaronuiicst TOMHKEH yMeTh:
pacmo3HaBaTh 3aJady W/WIN mpodiIeMy
B ipoecCHOHATEHOM H/WITH
COLIMAJIbHOM KOHTEKCTE; aHAIU3UPOBATh
3a/1avqy W/WiIn IpoOIeMy U BBIICIATE e
COCTaBHBIE YaCTH; ONPEACISTH ITAIbI
peUICHUA 3aJa4H, BbIABIIATE U

3¢ (heKTUBHO UCKATh WHPOPMAIIHIO,
HEOOXOIUMYIO AJIsl pEILCHHS 3aJauu
W/WITH TIPOOJIEMBI;

COCTaBHTh IUIAH JIEHCTBUS; ONPEIETUTh
HEO0XOIUMBIE PECYPCHI;

BJIaACTh AKTyaJIbHbIMHA METOAaMU
paboTel B NpodeCCHOHANBHOH U
CMEKHBIX cepax; peann30BaTh
COCTaBJICHHBIHN IUIaH; OLICHUBATh
pe3yibTaT M TOCIEACTBHS  CBOMX
JNEHCTBHH  (CAaMOCTOSTEIIBHO WM  C
MOMOIIbI0 HACTABHUKA)

OMpeNieNiATh  3ajauyd s [OWCKa
MH()OPMAIIH; OTIPENEIIAT
HE00XOIUMbIE HCTOYHUKY HHPOPMALIH;
TUTAHUPOBATH nporiecc MONCKA;
CTPYKTYpUPOBAThH MOJy4aeMyto
MHQOpPMaLMIO;, BBLAEIATH  Haubojee
3HAYUMOE B TIepedHe HHGOpMaIny;
OIICHUBATH MNPAKTUYCCKYIHO 3HAYUMOCTH
pe3yibTaTOB  IOWCKA;  O(QOPMIIATH
Pe3ybTaThl OHCKa

OTIPEJIENIATh aKTYyaIbHOCTh HOPMATHBHO-
NPaBOBOH TIOKYMEHTALMN

B TpodecCHOHABHON JIeSTEeIbHOCTH;
IIPUMEHATh COBPEMEHHYK) HAy4HYIO
npoQeCCHOHATLHYI0  TEPMUHOJIOTHIO;
OMPEeJIeNIATh U BBICTPANBATh TPACKTOPHU

JINTEPATYPHOH peuu.

OrneHka «HeynoBneTBOpUTENBHOY»
Marepuan HU3JIaraeTcs
HEMOCIIE0BATEILHO, COUBYMBO, HE
MPEJICTABIISIET ONPENEICHHON CHCTEMBI
3HAHUN o JYCLIMIIIIMHE. He
PacCKpBIBAIOTCSl NMPUYHUHHO-
CJIEICTBCHHBIC CBSI3U MEKY SABJICHUSIMU
u coOpITHsIMHU. He mpoBoauTcs aHamm3.
BrIBOIBI OTCYTCTBYIOT. OtBeThl Ha
JIOTIOTHHUTEIIBHEIC BOIIPOCHI
OTCYTCTBYIOT. IMeEIOTCS  3aMETHBbIE
HapyLIECHUsI HOPM JINTEPATypHOH peuH.

BHJIOB TEKYIIIETO
KOHTPOJIA
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Mpo(heCCHOHANBHOTO  pa3BUTUS W

caMoo00pa3zoBaHUS

OpraHU30BBIBATh PabOTY KOJUICKTHBA U
KOMaH/Ibl; B3aMMO/ICHICTBOBATh c
KOJIJICTAaMH, PYKOBOJICTBOM, KIMEHTaMU
B X0/J1e poheCCUOHATBHOM
JeSITETIBHOCTH

TPaMOTHO M3JIaraTh CBOU MBICIH U
0OPMIISITH TOKYMEHTHI o

npodeccCHOHAIFHON TeMaTHKE Ha
TOCY/IapCTBEHHOM SI3bIKE, TPOSIBIISTH
TOJIEPAHTHOCTH B pab0UYeM KOJICKTUBE
OTMCHIBATh 3HAYMMOCTh CBOCH
(cneyuanvrocmu)

IPUMEHSTH CPEACTBAa HHPOPMATMOHHBIX
TEXHOJIOTHHA IOE pereHus
poheCCUOHATBHBIX 3ajay;
UCIIOJIb30BaTh COBPEMEHHOE
MporpaMMHOEe oOecTieueHIe

IIOHUMAThb O6IlII/II\/'I CMBICJI YETKO
NPOU3HECEHHBIX  BBICKAa3bIBAHUH  Ha
W3BECTHBIE TeMBI (MpohecCHOHATbHEIC
U OBITOBBIE), TMOHUMATh TEKCTHl Ha
0a3oBble MPO(PECCHOHATBHBIC TEMBI,
y4acTBOBaTh B JMAJIOraX Ha 3HAKOMBIC
obme u Mpoh)eCCHOHANBHBIC TEMBI,
CTPOHTH TPOCTHIE BBICKA3bIBaHUS O cebe
U 0 cCcBoed  mpodeCCHOHATBHOI
JIeATeILHOCTH; KPaTKO OOOCHOBBIBATH U
OOBSACHUTH CBOM ACHCTBUA (TEKyIIHE U
IUIAHUPYEMBIE);  THCaTh  HPOCTHIE
CBSI3HBIE COOOIIEHHSI Ha 3HAKOMBIC WU
WUHTEpECYOIIUe npodeccuoHANbHBIE
TEMBHI.
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