Jlenapramenr obpazosanus u nayku Kocrpovceroit obaacti
O6a3CTHOE FOCYAAPCTEEHHOC SI0LKETHOE NPOPECCHONAILIOE 0OPATOBATEALHOE Y UPEARICHIE
«ByfieKuil TEXHIKY M AeAC3n010poAnoro Tpancniopra Kocrpomexoii obaacrim

YTBEPAJIEHO

npukazom aupekropa OIbIHOY

«B T Kocgposmckoit obnacti»
Nefff ov «2f » £% 2017 rona

Padouan nporpaysa yHeOuoi Iciunnnme
OV/L03 «Maremarngan

ang npodeccuin: 43.01.09 «llopap-koHanTep»

PaccMOTpeHo Ha

HEAArOTHUECKOM COBCTE

nporokga Ne_ 4
—W—.

or« A'» % 2017,

Byit
2017



COTJIACOBAHO

E.B.Pymsinuena

£/

OJIOBPEHA

Ha 3aCeaHUH IPEIMETHO-ITUKIIOBOM
KOMHCCHH 00111€00pa30BaTeIbHBIX
JIACITHTILIHH

[TpoToxon Ne /

OT« b4y oA 2017 r.

[Ipencenareins npeaMeTHO-
LHKJIOBOM KOMPICCPIPI

LT (Soecceechs /4

174

CocTaBATEND:

Pabouas nporpamma pazpaborana Ha ocHoBannu ®I'OC
CIIO no npodeccun 43.01.09 «IToBap-konautep» ot
09.12.2016 r Ne 1569 u tpeboBanuii ®I'OC cpeanero
obuero oOpa3oBaHusi, IPEAbSBISIEMbIX K CTPYKTYpE,
COJICPYKAHUIO U Pe3yJIbTaTaM OCBOCHMsI yueOHOM
mucuuiinael OY J1.03 «Martemaruka» ¥ B COOTBETCTBHUH
¢ PekomeHnlaliMsiMH 110 OpraHu3aniy MoJryuyeHus
cpenHero oduiero oopazoBaHus B rpesesiax 0CBOCHHUs
00pa3zoBaTe/bHbIX IPOrpaMM CPEHEro
npodeccronanbHOro odpasoBanus Ha 6aze OCHOBHOIO
oburero oOpa3zoBaHus ¢ y4eToOM TpeOOBaHUH
(denepanbHbIX TOCYAaPCTBEHHBIX 00pa30BaTe/IbHbBIX
CTaHJAPTOB U MOJIy4aeMoi mpodeccuu uin
CHEUATLHOCTH CPeHero npoheccHoHalIbHOTO
oOpasoBanus (nucbmo JlemapramenTa rocy/1apcTBEHHOM
MOJIMTUKH B cpepe noAroToBku padounx kaapos u {110
Muno6pnayku Poccun ot 17.03.2015 No 06-259).

[TpenonaBarens maremaruku OI'BITIOY «bTXKT
Kocrtpomcekoit oOactuy

4?%}%&{@

Kopabnesa E.M.




COILEPKAHHUE

1. TTIOSCHUTEITBHAS BATIHICKA ovuneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseneeseeneseenaeesnssannessenaesennns 4

1.1 OOmas xapakTepucTHKa y4eOHOW TUCIUIUTMHBI «MaTtemaTuka:

anreOpa ¥ Hayajga MaTeMaTHYCCKOTO aHATU3a; TEOMETPHD .vvvvvveerrveeesrreesiseeans 5
1.2 Mecto y4eOHOM TUCITUIIIMHBI B YUCOHOM TIIAHE .....vvvveeeevreeeeereeeeaveeeeenenenns 8
1.3 Pe3ynabTaThl OCBOCHUS YUEOHON TUCIHMIUTHHBI ......veevuveeeereeeireenieeenieeenneenns 9
2. ConeprkaHue YICOHON AUCTIUTITHHDBI ........eeeuvvveessresssressnneesssnesssssessnessnseessnes 12
3. TEMBI PEPEPATOB oottt 18
4.CTpyKTypa U cojepkaHue yueOHON JUCIIUTUIMHBI
CVLATEMATIIKAM ... e eneieenitieeueieeeaieeetetessbeee s bt e e sbe e e s be e e e sn e e e be e e snbe e e ssbeeanbeeesnbeeeane 2annes 19
4.1. O6beM yueOHON AUCIUTIIIMHBI U BUJIBI YUEOHOU PAOOTHI .....cccvvveeenennennnn. 19
5. TeMaTU4YeCKU MIaH YUCOHOM TUCIIUTIITHBL ....eevrvveeeueeenireeeieeennreesneneenneenns 20
6. XapakTepucTUKa OCHOBHBIX BUJIOB yUYE€OHOU 1€ATEIbHOCTH CTYIEHTOB ....... 22

7. Y4eOHO-METOUYECKOE U MaTepHaibHO-TEXHUYECKOE obecrieueHne paboueit
nporpamMmbl  yueOHOM AMCHMIUIMHBI «Maremaruka: aiaredpa v Havasia
MaTeMaTHYECKOI0 aHAJIN3a;

TEOMETPHISI . veeuvveennereennreeessteessseessseeaasseeasbeeeasseeaaseeeasbeeebbeessbeeeabseeesbnees beeesnsneesnne sans 33
8. JIUTEPATYPA cneveeeeeiiieeeeiieeeeiteeeettee e eaaaee ekt e e e st e e e s snbe e e e sba e e e e snbbee e e anneeeas 34
8.1. PEKOMEHAYEMAS JTUTEPATYPA veenvveeernurrreeernrneesanreeesasreesssseesessneeesanseeessnns 34

8.2. IHTEPHET — PECYPCBL  cevveeeivieeiiieeiieeeiteeeiteeeeseeesereeeseeesaseeensseessesensneeens 36



1. HOACHUTEJIBHASA 3AIINCKA

OobmeoOpa3oBaTenbHas ydeOHas OUCHUIUIMHA «MareMmatuka: anreOpa W Hadaia
MaTeMaTUYECKOTO aHaJIn3a; TeoMeTpus» (nmanee — «MaremaTukay) W3y4JaeTcsi B
OI'BIIOY «BTXKT Koctpomckoit obmactu» (aiee TEXHUKYM), pEaTH3YIOIIEM
00pa3oBaTENbHYIO MPOrpaMMy CpEIHEro  olmero oOpa3oBaHusi B Ipejenax
OCBOGHHUSI OCHOBHOW mpodeccHoHaNbHON oOpa3oBarenbHON mporpamMmbl  CIIO
(OIIOIT CIIO) Ha ©6a3e OCHOBHOrO 0OIIEr0 OOpa3oBaHUsl MPHU  IOJATOTOBKE
KBaTU(UIIMPOBAHHBIX pabounx. Pabouas mporpamMmma pa3paboTaHa Ha OCHOBE
tpeboBanuii ®I'OC cpeanero odiiero oOpa3oBaHus, MPEABSIBIAEMBIX K CTPYKTYpeE,
CONCP)KAHUIO W pe3yJbTaTaM OCBOCHHS YYCOHOW IUCIUIUIMHBI «MaTtemaThuka», B
COOTBETCTBUHM ¢ PekOMEHIanusMHu 110 OpTaHHW3aIlli{ TIOJYYCHHsI CPEIHETO OOIIero
oOpazoBaHMsi B TIpelesiax OCBOCHHUS 00pa30BaTeIbHBIX IPOTPAMM  CPETHETO
podhecCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 0Opa30BaHHS C YU4ETOM
TpeOoOBaHUIl QefepanbHBIX TOCYJapCTBEHHBIX 00pa30BaTEbHBIX CTAaHAAPTOB M|
noxy4yaemMo mpodeccun cpeaHero npodecCHoHaNIbHOrO 00pa3oBaHus  (IMMCHMO
JlemapTaMeHTa TOCYIapCTBEHHOW TMOJUTHKU B cdepe MOATOTOBKHA PabOYMX KaJpOB H
JITTO Muno6pHayku Poccuu ot 17.03.2015 Ne06-259).

Copnepxanvde mporpaMMbl Y4eOHOW IHUCHUIUIMHBI «MaTeMaThka» HalpaBiIeHO Ha
JTOCTHKECHUE CIICTIYIONIUX LeJIei:

so0ecrnieyeHre cHOpMUPOBAHHOCTH TPEICTABICHUNA O COIMATBHBIX, KYJIbTYPHBIX
Y UCTOPUYECKUX (haKTOpax CTAHOBIICHUS MaTEMATHUKHU;

so0OccrieueHre  C(HOPMUPOBAHHOCTH  JIOTHYECKOTO,  QJITOPUTMHUYECKOTO |
MaTeMaTHYeCKOTO MBIIILICHHUS,

so0ecrnieyeHre c(hOPMUPOBAHHOCTH YMEHUHN MIPUMEHSTD MOTYyYEHHBIE 3HAHUS TIPH
PELICHUY Pa3JIMYHbIX 33/1a4;

so0ecrieucHre CHOPMUPOBAHHOCTH TIPEACTABICHUM O MaTEMaTHKE KaK 4YacTH
OO0IIIeUeIOBEUECKON  KYJIBTYphl, YHUBEPCAIBHOM SI3bIKE HAyKH, I[O3BOJISIOIIEM
OIMCHIBATh M U3Y9aTh PEAbHBIC MPOIIECCHI U SBIICHUSI.

B paGouyro mporpamMmy BKIIIOUEHO COJEpKaHHUE, HampaBlieHHOE Ha (opmMupoBaHHUE y
CTYJICHTOB KOMITETECHIIUNA, HE0OXoMuMbIX sl kadecTBeHHOTO ocBoenust OIIOIT CITO
Ha ©0a3e OCHOBHOTO o0O0IIero o00pa3oBaHHUs C TIOJYYEHHEM CPEIHEro OOIIero
00pa3oBaHus; MPOrpaMMBbI OATOTOBKH KBATU(UIIMPOBAHHBIX PaOOUHX.



1.1 OBIIASI XAPAKTEPUCTUKA YYEFHOM JUCIUILIAHBI
«MATEMATHKA:

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A; TEOMETPUSA»

Martematuka sBiseTcss (pyHIaMEHTaIbHOW 00IIe00pa3oBaTEIbHON TUCIUILUIMHON CO
CIIOKHMBIIUMCS YCTOWYUBBIM COJEpKaHUEM U OOLIMMH TpeOOBaHMSIMH K TMOATOTOBKE
oOyuaromuxcs. B TexHukyme, peanusyroniemM o0pa3oBaTeIbHyI0 MPOrpaMMy CPEIHETO
obuiero obpaszoBanus B npenenax ocoenuss OIIOIT CIIO Ha 6a3e ocHOBHOro 001ero
o0pa3oBaHUs, U3YYCHHE MATEMaTHKH HMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT
npodusis mpodeccruonanbHoro ooOpaszoBanus. [lpu ocBoenun  mpodeccuit CIIO
€CTeCTBEHHO - Hay4HOTo Mpodmis MnpodeccHoHaNbHOr0 00pa3oBaHUsl MaTeMaTHKa
uzydyaercss Ha ©0a3zoBoM ypoBHe PI'OC cpegnero obOmero o0pa3zoBaHus. ITO
BBIPAXKACTCSI B COJICP)KAHUM OOYYECHHSI, KOIMYECTBE YaCcOB, BBIICTSEMBIX HA W3YUYCHHE
OTJENBHBIX TEM MPOTPaMMBbI, TTyOMHE UX OCBOCHHS CTYyJCHTaMH, 00bEME U XapakKTepe
NPAKTUUECKHUX 3aHATUN, BUJAX BHEAYJUTOPHON CaMOCTOSTENbHON padOThI CTYJIEHTOB.
OOmue nenu uU3y4eHHs MaTEeMaTUKH TPAJULIUOHHO pEAM3YyIOTCS B YeThIpEX
HaIpPaBJICHUSX:

1) obiiee mpeacTaBieHne 00 UIEIX U METOJIaX MAaTEMATUKH;

2) UHTEJUICKTyaJIbHOE Pa3BUTHE;

3) oBnajieHre HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSIMHU U YMEHUSIMU;
4) BocIIMTaTEIIbHOE BO3/ICHCTBHE.

[Ipodpunmzanus 1eneil MaTeMaTHYECKOTO oOO0pa30oBaHUA OTpakaeTcs Ha BbIOOpE
IPUOPUTETOB B OpPTaHU3alUU Y4eOHOU AedaTenbHOoCTH oO0yyatonuxcs. st ectecTBeHHO
— HayyHoro mnpodwiss  mpodeccuoHaIbHOrOo o0Opa3oBaHusi 0ojiee XapaKTEPHBIM
ABJISIETCSl YCUJIEHUE OOIIEKYJbTYPHOM COCTaBJSIOMIEH Yy4eOHON MOUCHMIUIMHBI C
OpUEHTAalLlMel Ha BU3YyaJIbHO-00Pa3HbIN U JIOTHUECKUI CTUIIN yueOHOM paboThI.
[IpodunbHas cocTaBmstomas OTpakaeTcs B TpeOOBAHUAX K MOJATOTOBKE 00YUAIOIMIUXCS
B YACTH:

*00Illel  CHCTEMBbl  3HAHUW:  coJepkKaTeIbHbIE  MPUMEpPhl  HUCIIOJIb30BaHUS
MaTeMaTUYECKHUX UCH U METOJIOB B TPO(ECCHOHATILHOM eI TEIbHOCTH;

*YMEHHI: pa3inuue B ypoBHE TPEOOBAHMM K CIIOKHOCTH MPUMEHSEMbIX AJITOPUTMOB;

*IIPAKTHUYECKOTO UCIIOJIb30BaHUs OPUOOPETEHHBIX  3HAHMM U yYMCHUM:
UHAMBUYAJIbBHOTO Y4YeOHOIO OIbITa B IOCTPOEHMM MAaTEMaTHUYECKUX MOJENEH,
BBIITOJTHEHUU UCCIIEI0OBATEIICKUX IIPOCKTOB.



Takum oOpa3zoMm, peanm3aius COJACpKaHHS y4eOHOW TUCIUIUIMHBI OPUEHTHUPYET Ha
IPUOPUTETHYIO POJIb MPOLIECCYATbHBIX XapaKTEPUCTUK yueOHON padoThl, 3aBUCALIUX
or npoduiis npodeccHoHaTBbHOTO 00pa30BaHUsl, MOJYYEHHUS OIbITa HMCIOJIb30BAHUS
MaTEMaTUKH B COJEPXKATENbHBIX M MPO(PECCHOHANBHO 3HAUYUMBIX CHUTYAIUsX TI0
CpaBHEHUI0O C (OpPMaATbHO-YPOBHEBBIMH  PE3YJIbTATUBHBIMH  XapaKTEPUCTUKAMU
oOyuenus. Comepkanue y4eOHON NUCHIUIUIMHBI pa3pad0TaHO B COOTBETCTBHH C
OCHOBHBIMHU COJICPKATEIHHBIMH JTUHUSIMHA 00YUEHUS MaTeMaTHKE:

sayireOpavyeckasl JIMHUS, BKJIIOYAIOIIAs CHCTEMAaTH3alMI0 CBEIECHUHM O Yuciax;
M3yUYCHHE HOBBIX U O0OOIIEHUE paHEee M3YUCHHBIX olepanuil (BO3BEJIECHHUE B CTEIEHb,
U3BJICUEHUE KOpHS, JorapudMupoBaHue, CUHYC, KOCHUHYC, TaHT€HC, KOTAHTE€HC U
oOpaTHbIE K HHM); H3yYE€HHE HOBBIX BHUJOB YHCIIOBBIX BBIpAXEHUH U (PoOpMyII;
COBEPIIIEHCTBOBAHUE TMPAKTHUYECKMX HABBIKOB M  BBIYUCIUTEIBHOW  KYJIBTYpHI,
pacUIMpEeHUE U COBEPIICHCTBOBAHUE alNreOpanvecKkoro anmnapara, c(qpopMupoBaHHOTO B
OCHOBHOM IIIKOJIC, U €T0 MPUMCHECHHE K PEIICHUIO MAaTeMAaTHUYECKHX W IMPHUKIATHBIX
3azay;

*TEOpPETUKO-QYHKLIUOHATIbHAS JIMHUS, BKJIIOYAION[As CUCTEMATU3alMI0 U paCIIUpEHHE
CBEJICHUH O (PYHKUUSAX, COBEPIICHCTBOBAHUE TIpaPUUECKUX YMEHUH; 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMU M METOJaMH MATEMAaTHYECKOTO aHajau3a B 00beMe, MO3BOJISIIOLIEM
UCCIIEIOBaTh dJEMEHTapHble (YHKIUMU M pellaTh MpOCTEHIINe TeOMETPUUYECKHE,
¢buznueckue 1 Ipyrue NpuKiaJaHble 3a1a4u;

*JIMHUSI YpaBHEHUW W HEPABEHCTB, OCHOBAaHHAas Ha IOCTPOCHUU M HCCIICIOBAHUU
MaTeMaTUYeCKUX MOJICJICH, TMepeceKaronascs ¢ anreOpandeckoil U TEOPETHKO-
(GYHKIMOHATBLHOW JTMHUSMU M BKJIIOYAIOIIAsl Pa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKH
anredpandeckux MpeoOpa3oBaHUN ISl PEIICHUS YpaBHEHUW, HEPABEHCTB U CHUCTEM;
dbopMupoBaHHE CIIOCOOHOCTH CTPOUTH WM MCCIEAOBATh MPOCTEHIINE MaTEMaTHUYECKUE
MOJIEIM TPU PEHICHUH NPUKIATHBIX 3a]ad, 3ajad M3 CMEXKHBIX M CIEIHaTbHBIX
JUCLIUTLINH;

sreOMETpUYEcKasi  JIMHMS,  BKJIIOYAIOWAs  HArJIAJHble  MPEACTaBIEHUS O
MPOCTPAHCTBEHHBIX (UTypax U H3YyYEHUE UX CBOWCTB, (POPMUPOBAHUE U PaA3BUTHUE
MIPOCTPAHCTBEHHOI'O0 BOOOpAXEHUs, pa3BUTHE CIIOCOOOB T€OMETPUUYECKUX H3MEPEHU,
KOOPJIMHATHOTO U BEKTOPHOT'O METOOB JUISl PEIICHHS] MAaTEMAaTUYECKUX M TPUKIIAIHBIX
3a/1ay;

*CTOXAaCTHYCCKasi JIMHWSA, OCHOBAaHHAs Ha pa3BUTHH KOMOWHATOPHBIX YMCHHIA,
MIPEIICTAaBICHUA O BEPOSTHOCTHO-CTATHCTUYCCKUX 3aKOHOMEPHOCTSX OKPY)KAIOIIETO
MUpa.

N3yuenue obmieoOpazoBaTenbHON YIeOHONW AUCITUTUIHHBI «MaTtemaThka» 3aBepIiacTcs
MO/IBEICHNEM HUTOTOB B (OpME H5K3aMEHAa B paMKax MPOMEKYTOUYHON aTTECTaIluu



cTyaeHToB B mpouecce ocBoeHus: ocHoBHOM OIIOII CIIO ¢ momydeHueM cCpexHero
o011iero oOpa3oBaHUMU.

1.2 MECTO YYEBHOU JUCHUIIJIMHBI B YYEBHOM ILJIAHE

VYuyeOHnas aucuuiuinHa «Matemaruka: anredpa v Hayajia MaTEMAaTUYECKOrO aHaJIn3a;
reOMETpUsD) SIBISETCS Y4YEOHBIM MPEIMETOM O00s3aTeNbHON MpPEeaIMETHOW 00JIacTH
«Marematuka u uapopmatukay OI'OC cpeanero odmiero odpazoBanus. B TexHukyme,
peau3yioneM 0o0pa3oBaTeNbHYI0 MPOTpaMMy CpelHero ooimero oOpa3oBaHHs B
npenenax ocBoenus OIIOIT CITO na 6a3e ocHOBHOro o0Iiero oopa3oBaHus, yueOHas
aucuumiuHa «MaTtematuka» u3ydaercss B 00I1€00pa30BaTENbHOM IHKJIE y4eOHOTro
mwana OINOIT CIIO na 6a3e ocHOBHOTO 0OIero oopasoBanusi. B y4eOHBIX TutaHax
[MIIKPC pucuunnuHa «MatemaTtuka» BXOJUT B COCTaB 001IMX 00I1e00pa3oBaTeIbHbIX
y4eOHBIX TUCUUIIINH, POPMHUPYEMBIX U3 0053aTEIbHBIX

npeaMetHbix obnacteid ®I'OC cpennero odiiero odpazoBanus, 1 npodeccuii CI1O
€CTECTBEHHO — HAYy4YHOro MpoQuiisi npohecCruoHaIbHOr0 00pa30BaHus.



1.3 PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCIUILINHBI

OcBoenue coaepkanusi ydeOHOW JUCIUIUIMHBI «MartemaTuka» oOecreunBacT
JOCTUKEHHUE CTYIEHTAMU CIICAYIOIIUX PE3yIbTAaTOB:

¢ JMYHOCTHBIX:

— c(opMHPOBAHHOCTh MPEJACTABICHUNA O MaTeMaTHKE KaK YHHUBEPCAIHHOM SI3bIKE
HAyKH, CPEIACTBE MOJECIUPOBAHUS SIBICHUA W IPOLECCOB, HAEAX MW METOJax
MaTeMaTUKH;

— TIOHMMaHWE€ 3HAYMMOCTH MAaTEeMaTHKH [JJIs Hay4YHO-TEXHHYECKOTo Mporpecca,
c(OpPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KakK K 4YacTH OOIIeuYeIOBEYECKOM
KyJbTypbl uepe3 3HAKOMCTBO C UCTOpPHEH pa3BUTUS MaTeMaTHKH, SBOJIOIHEH
MaTEeMaTUYECKUX UJICH;

—  pa3BUTHE  JIOTHYCCKOTO  MBIIUICHUS, IPOCTPAHCTBEHHOTO  BOOOpPaXKCHHUS,
AITOPUTMUYECKON KYJIBTYpPbl, KpUTUYHOCTH MBIIIJICHHUS HAa YPOBHE, HEOOXOIUMOM ISt
Oyaymieit mpodeccHoOHANBHON NEATENbHOCTH, JUIS TPOJODKCHUS OOpa3oBaHUS U
caMmo00pa3oBaHus;

— OBJIAQJICHUE MATEMAaTHYCCKUMH 3HAHUSIMH W YMEHUSMH, HEOOXOJUMBIMH B
MMOBCETHEBHOM JKU3HU, JIJII OCBOCHUSI CMEKHBIX €CTECTBEHHO - HAYYHBIX AUCITUIUIMH U
JTUCITUIUINH TPOo(eCCUOHATBHOTO IUKJIIA, JJIs MOJyYeHUus 00pa3oBaHUsl B 00JIaCTIX, HE
TpeOyIOmMUX yriy0IeHHON MaTeMaTHUYeCKOU MOArOTOBKH;

— TOTOBHOCTh U CIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUU BCEH KU3HH; CO3HATEIBbHOE OTHOIICHHWE K HEMPEPhIBHOMY OOPa30BaHHIO
KaK yCIIOBHUIO YCIIENTHOM MPpodheCcCHOHANBHON U 00IIECTBEHHOMN A TENbHOCTH;

— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITENIbHOW TBOPYECKOM W OTBETCTBEHHOM
JNEATEIBbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMH B
oOpa3oBaTenpHOM, 00IIECTBEHHO MOJIE3HON, YUeOHO-UCCIeA0BATEIbCKOM, TPOCKTHON 1
OPYTUX BUJAX AEATEIbHOCTH,

— OTHOLICHHE K HpO(i)eCCHOHaJIBHOI)'I ACATCIIBHOCTU KaK BO3MOKXHOCTH Y4YAaCTHA B
PCUICHUHN JINYHBIX, O6I].I€CTB€HHI)IX, rocyiapCTBCHHBIX, O6IlIeHaHI/IOHaJ'II)HBIX HpO6HCM;

* MCTAIIPpCAMCTHBIX

— YMCHHUC CaMOCTOATCIIbHO OIPCACIATh HOCJIN ACATCIBHOCTH M COCTABJIATH IIJIAHBI
ACATCIIBHOCTHU, CAMOCTOATCIIbBHO OCYHICCTBIIATL, KOHTPOJHUPOBATH WU KOPPCKTUPOBATH
ACATCIBbHOCTD, HCIIOJIB30BAaTh BCC BO3MOXXHBIC PECYpPChI pInlb: | JOCTHIKCHUA



IIOCTaBJICHHBIX ueneﬁ U pcaiM3alu INIAHOB JICATCIIBHOCTHU, BBI6I/IpaTb YCIICHIHbIC
CTpAaTCIrur B pa3JIMYHbIX CUTYAIHAX

— yMEHHE MPOAYKTUBHO OOIIATHCSA U B3aUMOJICHCTBOBATh B MPOIIECCE COBMECTHOMU
JESITeIbHOCTH, YYUTHIBATh MO3UIMHN JIPYTHUX yYACTHUKOB JIEATEIBHOCTH, d(PPEKTUBHO
pa3pelaTb KOHQJIUKTHI;

— BJIaJICHUEC HaBBIKAMHU MO3HABATEJIBHOMN, Y4EOHO-UCCIIEIOBATENLCKON U IMPOEKTHOMN
JESITEIbBHOCTH, HAaBBIKAMM pa3pelIeHUs] MpoOJieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pELICHUS MNPAKTUYECKUX 3a/1ad, IMPUMEHEHUIO
pa3IMYHbIX METOJIOB IO3HAHUS;

— TFOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHOM WH(OPMAIMOHHO-TI03HABATEIHHON
JNEATEIbHOCTH, BKJIIOYas YMEHUE OPUEHTUPOBATBHCA B PA3JIUYHBIX HCTOYHHUKAX
uHopMaIuy, KPUTUYECKH OICHWBATh M  HHTEPIPETHPOBATH  MHGOPMAIIHIO,
MOJY4aEMYIO U3 PA3JINYHbIX NCTOYHUKOB;

— BJIQACHHUC A3BIKOBBIMU CPCACTBAMH: YMCHHUC SICHO, JIOTHMYHO W TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUA, UCIIOJIb30BATh aJICKBATHLIC A3BIKOBLIC CPCACTBA,

— BJIaACHHC HaBBbIKaMH I103HABATEIILHON pe(bHeKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX
HCﬁCTBHﬁ N MBICIIMTCIIBHBIX ITPOICCCOB, UX PC3YJILTATOB H OCHOBaHI/If/'I, I'paHuIl CBOCTO
3HAaHHWA U HC3HAHUS, HOBBIX IMTO3HABATCIbHBIX 3aAa4 U CPCACTB AJIA NUX HJOCTUKCHUA,

— LEJCYCTPEMJIEHHOCTh B TOUCKAaX M MPUHATUU PELICHHUM, COOOPa3UTENbHOCTh U
UHTYUIUS,  Pa3BUTOCTb  MPOCTPAHCTBEHHBIX  MPEJCTABICHUN;  CIIOCOOHOCTh
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* IpCAMCTHBIX:

— c(hopMUPOBAHHOCTDH MPEACTABICHUN O MAaTEMAaTUKE KaK 4acTH MHUPOBOM KyJIbTYphl U
MECT€ MaTEeMaTHUKH B COBPEMEHHON IIMBWIM3AlUM, CIOCO0axX OMHCAHUs SIBJICHUUN
pEAIbHOTO MUpPa HA MATEMATUYECKOM SI3BIKE;

— c(OPMUPOBAHHOCTh MPEJCTABICHUNA O MAaTEMaTHUYECKUX MOHATUSAX KaK BaKHEUIINX
MAaTEMATUYECKUX MOJEIISAX, MO3BOJISIOIIMX ONUCHIBATh U U3y4aTh Pa3HbIE IPOLIECCH U
SIBJICHUS; TIOHUMAHUE BO3MOXHOCTH aKCUOMATUYECKOTO MOCTPOECHUS MAaTEMAaTHUUYECKUX
TEOPHUIL;

— BJIAACHUEC METOJaMU JOKa3aTCJIbCTB U aJITOPUTMOB PCHICHHA, YMCHHUC UX IIPUMCHATD,
IMPOBOJAUTE AOKA3aTCIIbHBIC PACCYKACHHUA B XOAC PCHICHUA 3a1a4;

— BJIQJACHUC CTAaHAAPTHBIMH IIpUEMaMM PCUHICHHSA pallMOHAJBbHBIX M HPpalMOHAJIbHBIX,
IMOKa3aTCJIbHbIX, CTCIICHHBLIX, TPUI'OHOMCTPHYCCKHUX ypaBHeHI/Iﬁ N HCPaBCHCTB, HX
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CHUCTEM; HUCMOJb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IPOTpaMM, B TOM YHUCIIE JIJIsl IOUCKA
NyTHU PEUICHUS U WILTIOCTPALlMU PEIICHUs] YPaBHEHUN U HEPABEHCTB;

— c(hOpMUPOBAHHOCTh TPEICTABICHUNA 00 OCHOBHBIX IOHATHUAX MaTEMaTHYCCKOTO
aHaIM3a U X CBOMCTBAaX, BIAJICHUC YMCHHEM XapaKTepU30BaTh MOBEACHUE (DYHKIIHIA,
UCIIOJIb30BAHUE TIOJIYYEHHBIX 3HAHUW JUIl ONUCAHWS W aHalW3a PEajbHbIX
3aBUCHUMOCTEH;

— BJIaJICHHE OCHOBHBIMU MOHSATUSAMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX FT€OMETPUUECKUX
¢durypax, HUX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTh YMEHHMs pacClO3HaBATh
reoMeTpuyeckue (Urypbl Ha deprexax, MOJCISIX U B pealbHOM MUpPE; MPUMEHEHUE
U3YYEHHBIX CBOMCTB TeOMETpUYECKUX (GUryp u Gopmyd JUisl pelieHHs] TeOMETPUUECKUX
3a/1a4 U 3a71a4 C MPAKTUYECKUM COJICPKaHUEM;

— c(pOpMHUPOBAHHOCTh MPEACTABIEHUN O Tpoleccax U SBICHUAX, HMEIOLIUX
BEPOSATHOCTHBIA XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEATbHOM MHDE,
OCHOBHBIX TOHSATHUAX 3JJIEMEHTAPHOM TEOPUHM BEPOSITHOCTEM; YMEHWW HAXOOUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUSI COOBITUH B MPOCTEUIINX NPAKTUYECKUX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTUKH CIIyYalHBIX BEJINYUH;

— BJIAACHHUC HABBIKAMHU HCIIOJIb30BAHMA TOTOBBIX KOMIIBIOTCPHBIX IIPOIrpaMM IIpU
PECUICHUHN 3aaa4.
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2. COIEP KXAHUE YUYEBHOU JUCHHUIIJINHBI
BBenenue

MaremaTtuka B HAaYKC, TCXHHUKC, 3KOHOMHUKC, I/IH(bOpMaHI/IOHHBIX TCXHOJIOTHAX H

NPaKTUIECKON JaedaTenbHOCTU. Llenmu u 3amaun M3ydeHuss MaTeMaTUKH MPH OCBOCHUH
npodeccuit CIIO.

2.1 AJITEBPA
PasButHe noHATHA 0 YUCTE

L[CJII)IC N padUOHAJIBHBIC  YHCJIA. J_—[eﬁCTBI/ITCJ’ILHBIC quciia. HpI/I6J'II/I}KeHHLIe
BBIYHCJICHU.

KomriuiekcHsle ynca.
Kopuu, crenenu u sorapupmsi

Kopuu u crenenn. KopHu HatypanpHOM CTENEHU U3 YUCa U UX CBOWCTBA. CTEIEHH ¢
palMOHAIBHBIMA  TIOKa3aTelnsIMH, HUX CcBoMcTBA. CTenmeHM ¢ JIEVCTBUTEIbHBIMHU
nokaszaressiMu. CBOMCTBA CTENEHU C IEUCTBUTEIIBHBIM [TOKA3aTEIIEM.

Jlorapupm. Jlorapupm uymcaa. OCHOBHOE  JOrapu(pMUYECKOE  TOKIAECTBO.
HecsaTuuHble W HaTypajbHble Jjorapudmel. IlpaBuna peiictBuii ¢ norapudmamu.
IIepexor K HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanue ajredopamveckux BbipaxkeHuii. [IpeoOpa3oBaHue palMOHAIbHBIX,
HUPpALMOHATIBHBIX, CTENEHHBIX, MOKA3aTEIbHBIX U JOTapU(PMUIECKUX BBIPAKECHUH.

IIpakTHUYecKkue 3aHATHS

Apudmernueckue NEUCTBUS HAJ YWCIaMM, HAXOXJICHUE MPUOTUKEHHBIX 3HAYCHUU
BEJIMYUH W TOTPEIIHOCTEN BBIYMCICHUN (aOCOMIOTHOM M OTHOCUTENIBHOMW), CpaBHEHUE
YHCJIOBBIX BBIPAKCHUM.

Brruncnenue u cpaBHEHHE KOpHEW. BBINOMIHEHME pacueToB ¢ paaukaiamu. PemieHue
MppalMOHAIbHBIX ypaBHeHUU. HaxoxkneHue 3Ha4YeHWil CTENEeHEW C pauuOHAIbHBIMU
nokazatensmu. CpaBHeHHe crerneHel. [IpeoOpa3oBaHus BBIpAKEHUN, COIEPIKAIINX
creneHu. PelleHue T1OKa3aTenpHBIX YpaBHEHUU. PellleHue TmpUKIagHBIX —3aj1ad.
Haxoxnenue 3HaueHuil yorapudma 1O MPOU3BOJBHOMY OCHOBaHHUIO. Ilepexom ot
OJIHOTO OCHOBaHMS K JpyroMy. BeluucieHue u  cpaBHEHHE JIOTapu(pMOB.
JlorapudmupoBaHrue U MOTECHIMPOBaHUE BhIpakeHUM. [IpuOImkeHHbIe BHIYUCICHUS U
peIIeHus MPUKIAIHBIX 3a7a4. Pemenne norapu)Mu4ecKkux ypaBHCHHM.
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OCHOBBI TPUTOHOMETPUU
OcHOBHBIE MOHATHSA

Pamnannasg wmepa yrma. BpamarensHoe nBwkeHue. CHHYC, KOCHHYC, TaHI'€HC U
KOTaHreHC uuciia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA DopMyIbl
npuseneHus. Gopmyisl cioxenus. @opmyisl yiBoeHuss OopMyIbl HOJOBUHHOTO YTJIA.
[IpeoOpa3zoBaHusl MPOCTEUIINX TPUTOHOMETPUYECKUX BhIpaxkeHui. lIpeobOpazoBanue
CYMMBbI TPUTOHOMETpUYECKUX (YHKIUI B NMPOU3BEACHHUE U NPOU3BEIACHUSI B CyMMY.
BoipakeHue TpUroOHOMETPUYECKUX (PYHKIMHM Uepe3 TAaHI'€HC MOJIOBUHHOTO apryMEHTa.
Tpuronomerpuyeckue ypaBHEHUs M HepaBeHCTBa [IpocTeiine TpUrOHOMETPUUYECKUE
ypaBHeHus.  [lpocreiimme  TpuroHomerpuueckue — HepaBeHcTBa.  OOpartHbIe
TPUTOHOMETPHUUYECKUE PYHKINU. APKCUHYC, ApPKKOCUHYC, aPKTAHT€HC.

IIpakTHYyeckue 3aHATHS

PannanHepiii METOX W3MEPEHMS YIVIOB BpAIEHUSA U CBiA3b C TIPAaJyCHOM MEPOW.
OCHOBHbIE TPUTOHOMETPUUECKHE TOXAECTBA, (POPMYJbl CIOXKEHHS, YJIBOCHMUS,
npeoOpa3oBaHWE CyMMbl  TPUTOHOMETPUUYECKUX  (QYHKUMA B  IPOU3BEICHUE,
npeoOpa3oBaHUE  MPOU3BENCHHUS  TPUTOHOMETPUYECKUX  (QYHKIMA B CyMMY.
[Ipocreiilive  TPUTOHOMETPUUYECKHE ypaBHEHHMs M HepaBeHCTBAa. (OOparHble
TPUTOHOMETPHUYECKUE PYHKIUU: aPKCUHYC, apKKOCUHYC, APKTAHT€HC.

®YHKIUU, UX CBOUCTBA U T'PAOUKU

@Oynxkuuu. OOnacTe ONpeneseHuss W MHOXKECTBO 3HayeHUM; rpaduk QyHKIUH,
nocTpoeHue rpad@uKoB GYyHKIHMA, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

CeoiictBa ¢yHkuMU. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OIPAHUYECHHOCTD,
MepUOINYHOCTh. [I[pOMEXyTKH BO3pacTaHus W yOBIBaHMS, HAUOOJIBIIICE U HAMMEHBIIICE
3HAUYCHHUS, TOYKH  OKCTpemyMa. ['padudueckas  wmHTepnperamus.  [Ipumepbr
(YHKIIMOHATBHBIX ~ 3aBUCHUMOCTEH B pCalbHBIX  Iporeccax ©  SBJICHUSX.
Apudmernueckne omnepamuu Haj (QyHkmusMu. CrnoxHas GyHKIUS (KOMIO3UINSA).
[TonsiTue 0 HEMPEPHIBHOCTH (DYHKITUH.

Ooparnbie ¢Qynknuu. OO6nacTe omnpeneneHuss U 00JacTh 3HaYeHUW OOpaTHOMU
¢dbynkuun. ['paduk oObpaTHOM QyHKIHY.

Cremnennble, TMOKa3aTeabHbIC, JOTapUPMUUYECKHE U TPUTOHOMETPUUYECKHE (PYHKITUU.
OOpartnpie TpuroHomerpudeckue QpyHkiuu. Onpenenenuss QyHKIHA, UX CBONCTBA H
rpaduku. IlpeoOpa3zoBanusi rpadukoB. I[lapamienbHbIi TEPEHOC, CUMMETPUS
OTHOCHUTEIILHO OCEW KOOPAMHAT M CHUMMETpPHS OTHOCHTEIHHO Hadajia KOOpIWHAT,
CUMMETpHUsSI OTHOCHTEIBHO TPSIMOW Yy = X, pacTsDKeHHWE W CXKaTHe BIOJIb OCe
KOOpAMHAT.
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IIpakTnyeckue 3aHATUSA

IIprmMepbl 3aBUCUMOCTEN MEXKIY NEPEMEHHBIMU B PEAIBHBIX MPOLIECCaX M3 CMEXKHBIX
auctmmiuH. Omnpenenenue ¢yskiuil. [locTtpoenne u yTteHue rpaukoB QyHKIUH.
UccnenoBanmne (ynkunu. CBoiCcTBa JUHEHHOMN, KBaJAPATUUHOM, KyCOUYHO-IMHEHHOW U
npoOHo-nmuHelHoN ¢yHkuuil. HenpepsiBable U nepuoanyeckue ¢pyHkuuu. CBoilcTBa U
rpa@ukyd CcHHycCa, KOCHHYCa, TaHreHca U KoTaHreHca. OOpaTHble (YHKIMH U HUX
rpaduku. OOpaTHble TpuroHoMmerpuueckue QyHkuuu. IIpeoOpazoBanusi rpaduka
bynkun. ['apmonmdeckue konebanus. Ilpuknagnsie 3amaun. I[lokaszaTenbHeble,
JorapudMuueckre, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBRA.

2.2 HAYAJIIA MATEMATHYECKOI'O AHAJIM3A

IlocnenoBaTebHOCTH. Crioco6sl 3a/1aHUs " CBOMCTBa YHCIIOBBIX
nocinenoBarenbHocTel. [loHATHEe 0 mpenene mnocnenoBaTesbHOCTU. CylieCcTBOBaHUE
npejiesia  MOHOTOHHOM — OrpaHMYE€HHOM  mocnegoBaTenbHOcTH.  CymMMupoBaHue
NOCJIEA0OBATEIBHOCTEN. beckoHeUHO yOBIBaromas reoMeTpuYecKasl MpOrpeccHus U ee
CyMMa.

IIpousBoanas. [louarue o npon3BOAHON QYyHKINUU, €€ TEOMETPUUECKHUI U (PU3NUECKUI
CMBICII. YpaBHEHUE KacaTelnbHOW K rpaduky ¢yHkuuu. IIpousBomHble CyMMBI,
Pa3HOCTH, IPOU3BEACHMUS, YacTHbIE. [[pON3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKLIUH.
[Ipumenenne TPOU3BOAHONW K HCCIEAOBAaHUIO (DYHKIIMI M MOCTPOCHHIO TpaduKoB.
[IpousBoaHbie 00paTHON QYHKIMH ¥ KOMIO3UIIMU QyHKIHH. [I[pruMepbl HCTIONB30BaHUS
MIPOU3BOJIHOM JIJI1 HAXOKJICHHSI HAWJTYYIIIEr0 pEelIeHUs B MPUKIAAHBIX 3a1ayax. Bropas
MIPOU3BOIHAS, €€ T€OMETPUUEeCKU U (pusnmyeckuii cMmbica. Haxoxaenue ckopoctu st
nporiecca, 3a1aHHoro ¢GopmyJioi u rpadukom.

IlepBooOpa3nass u wmHTerpaja. IIpuMeHeHHE ONpENeNeHHOr0 HWHTerpana s
HaxXOXXJEHUs TUIOMAaAu KpuBoJuHeHHON Tpaneuuu. dopmyna Herorona—IleiiOuuia.
[Ipumepsl IpUMEHEHUs1 MHTErpaja B (PU3UKE U TEOMETPUH.

IIpakTHUyeckue 3aHATHS

YucnoBasi TOCIEA0BAaTENbHOCTh, CHOCOOBI €€ 3aJaHus, BBIYUCICHUS YJICHOB
nocneaosarenabHocTu. [Ipenen mocnenoBaTenbHOCTH. beckoHeuHOo — yObIBaroIas
reoMeTpuueckas mporpeccus. [IponzBogHas: MEXaHUUECKUNA U TEOMETPUUYECKUM CMBICII
MPOU3BOAHON. YpaBHEHUE KacaTenbHOM B obOmiem Buzae. IlpaBuna u  Qopmyiibl
muddepenurpoBanusi, TabJIMIa MPOU3BOAHBIX dJIeMEHTApHbIX GyHKIMM. MccnenoBanue
GyHKIMM C TOMOIIBIO Tpou3BoAHOW. HaxoxkaeHwe HaMOONBIIEro, HAUMEHbILETO
3HAYEHUs U SKCTPEMANIbHBIX 3HaUeHul QpyHkiuu. UnTerpan u neppoodpasnas. Teopema
Herorona—JleiiOnuna. [Ipumenenne uHTerpana K BHIYUCICHUIO (U3NYECKUX BEIHMUUH
Y IJIOIIAACH.
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YPABHEHUA U HEPABEHCTBA

YpaBHeHuss M CHCTeMbl YypaBHeHWH. PamuonanpHble, UppanMOHAIbHBIE,
IIOKA3aTEJIbHBIE W TPUTOHOMETPUYECKHE YPABHEHMS W CUCTEMBbL. PaBHOCHMIBHOCTH
YpaBHEHUH, HEPAaBEHCTB, cucTeM. OCHOBHbBIE MPUEMBlI HX peUIeHUs (pa3jloKEHHE Ha
MHO’KUTEINN, BBEJICHNE HOBbIX HEM3BECTHBIX, IOJCTAHOBKA, Ipa)UuECKUil METON).

HepaBeHCTBa. P allMOHAJIbHBIC, HppalOHAJIbHBIC, II0Ka3aTCIIbHBIC u
TPUTOHOMCTPHUUCCKHNC HCPABCHCTBA. OCHOBHBIC IMPpUCMBI UX PCUICHUA.

HUcnonb3oBanue CBOMCTB UM IpaukoB (PYHKUUI NPU pelieHMH YPAaBHEHUH U
HepaBeHCTB. Meton wuHTepBasioB. M300pakeHMe Ha KOOPIWHATHOW IJIOCKOCTHU
MHOYKECTBA PEIICHUN YPAaBHEHUN U HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX CUCTEM.

Ipukaagnsie 3agauu. [lpuMmeHeHHMe MaTEMaTHYECKUX METOAOB Jis PEHICHUS
coJiepKaTeNIbHBIX 3aJlay U3 Pa3IMYHbIX 00JacTel Hayku W mpakTukd. MHTepmpeTarus
pe3ynbTata, y4eT peaibHbIX OTpaHUYCHH.

IIpakTHYyeckue 3aHATHS
Kopnu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHMil. [IpeoOpa3oBanuie ypaBHEHUN.
OcCHOBHBIE NTPUEMBI PELIEHNS YPAaBHEHUH. PellieHne cucTeM ypaBHEHHUM.

Hcnonb3oBanne CcBOWCTB M TrpadukoB GYHKUMA I pEUIeHUS YpaBHEHUU U
HEPABEHCTB.

2.3 KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEMH

DjieMeHTbl KOMOMHATOPUKHU. OCHOBHBIE TOHSATHS KOMOWHATOPUKH. 3agadul Ha
MOJICUET YMCIia Pa3MEIICHU, MepecTaHOBOK, coueTanuil. Pemenue 3amau Ha nepedop
BapuanToB. ®opmyna 6unoma HeroToHna. CBoiicTBa OMHOMUHAIBHBIX KO3(P(PULIUEHTOB.
Tpeyronpuuk Ilackansa. DnemeHTsl Teopuu BeposTHOCTeH. CoObITHE, BEPOSTHOCTH
COOBITHS, CJIOKEHHWE M YMHOXEHUE BeposiTHOCTel. [loHsATHE O HE3aBUCUMOCTH
coObIThii. JluckpeTHas ciiydaifHas BEJWYWHA, 3aKOH €€ pacmpesnencHus. YucioBbie
XapaKTEPUCTUKU NUCKPETHOW CiydailHOW BenuuuHbl. [loHSATHE O 3akoHE OOJBIINX
quced.

DJieMeHTbl MaTeMaTHdyeckol craTucTuku. I[lpeacrtaBieHue maHHBIX (TaOIUIIHI,
auarpaMmbl, — TpaduKH), TEHEpaJbHas  COBOKYITHOCTh,  BBIOOpKAa,  CpeaHee
apudpmeTndeckoe, menuana. [loHsTHE 0 3amayax MaTEeMaTUYeCKOW CTaTHUCTHKHU.
Pemenne npakTu4eckux 3aaaq ¢ MPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.
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IIpakTnyeckue 3aHATUSA

Uctopus pa3BuTus KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEN M CTATUCTUKHU U UX POJIb B
pa3uuHbIX cdepax 4YeNOoBEUYEeCKOM Ku3HeaesTenbHOoCTU. [IpaBuia KOMOWHATOPHKH.
Pemienne koMOMHATOPHBIX 3anad. Pa3MmeleHus, coueTaHus U MEPECTAHOBKU. bUHOM
Herotona u tpeyronbauk Ilackans. I[Ipuknannasie 3agaun. Kinaccuueckoe onpeneneHue
BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpEMa O CyMME BEPOSITHOCTEW. Boluncienue
BeposTHocTer. [Ipuknagneie 3anaun. [IpeacraBienrue YucaoBbIX JaHHBIX. [IpuknagHbie
3aJauM.

24 T'EOMETPUSA
IIpsiMmble ¥ IUIOCKOCTH B IPOCTPAHCTBE.

B3anmHoe pacnosniokeHne ABYX NPSIMBIX B NMPOCTpaHCTBe. llapamienbHOCTh IPSAMON U
mwiockoctu.  [lapamiensHocTh  1iockocted.  [lepneHOUKYISIpHOCTH  IPSAMOU U
IUIOCKOCTU. [lepneHauKynssp W HakJIOHHAs. YTrod MEXAY NPSMOW M IUIOCKOCTBIO.
JIByrpaHHblii yrojl. YTOJ MEXIy IUIOCKOCTAMU. llepreHauKkyasspHOCTh JBYX
mwiockocteil. ['eomerpuueckne npeoOpa3oBaHUsT NPOCTPAHCTBA:  NapaJUICIbHBIN
IIEPEHOC, CHMMETPUS OTHOCHUTENIBHO IUIOCKOCTH. [lapamnenbHoe NpOEKTHpOBAHME.
[Inomaas oproroHaibHOW mpoekiuu. HM3o0pakeHne NpPOCTPAHCTBEHHBIX (UTYP.
MHuororpannuku Bepiiunel, pedpa, rpaHu MHOTOrpaHHHKA. Pa3BepTka. MHOTrOrpanHbie
yriibl. Beimykibie MHOTOrpaHHukd. Teopema Oitnepa. [lpusma. Ilpsimas u HakJIOHHAs
npusma. [IpaBunsuas npusma. [Tapamnenenunesn. KyoO.

[Tupamupa. IlpaBunbHas nupamuga. YcedeHHas nupamuaa. Terpasap. Cummerpuu B
KyOe, B mapaienenunene, B mnpusme u nupamuge. CedeHuss KyOa, TpHU3MBI U
nupamubl. [IpeacTaBieHne o MNpaBWIBHBIX MHOrOrpaHHUKax (Terpa’iape, Kyoe,
OKTa’/ipe, AOJEKAIPE U UKOCAIPE).

Tesa 1 MOBEPXHOCTH BpallleHUA

Humuaap u konyc. YcedeHHbI KOHyc. OCHOBaHHME, BBICOTA, OOKOBas MOBEPXHOCTH,
oOpasyromas, pasBeprka. OceBble CEUCHUS M CEUYCHUS, TMapajuieIbHbIE OCHOBAHHMIO.
[ap u cdepa, ux ceuenus. KacarenbHas mIOCKOCTh K cepe.

HN3Mmepenns: B reoMeTpuu

O6bem u ero usmepenue. MHurerpanbHas Gopmyna oobema. opmynsl o0beMa Kyoa,
MPSIMOYTOJIBHOTO MapajuieNienumesa, Mpu3Mbl, TUIUHAPA. DopMyssl 00beMa THUPAMHUIBI
1 KoHyca. @opmynbl IIOMIAIM MOBEPXHOCTEN MIMHIPA U KOHYca. Dopmysbl oObema
mapa ¥ miomaan cdeprl. [lomobue ten. OTHOMmIEHUS TUIOMIANEH MOBEPXHOCTEH H
00BbEMOB TTOJOOHBIX TEI.
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KoopauHaTsl 1 BEKTOPHBI

[IpsmoyrosibHast (AekapToBa) CcHCTEMA KOOpAMHAT B TmpocTpaHcTBe. Dopmyia
PACCTOSIHUS MEXTY ABYMs TOUYKaMH. Y paBHEHHUSI CPEepbl, TUIOCKOCTH U TIPSIMOM.

BekTopbl. Moayiib BekTopa. PaBeHCTBO BEKTOPOB. ClI0KEHUE BEKTOPOB. Y MHOKEHHUE

BEKTOpa Ha uucio. Pa3nokeHne BeKTOpa IO HANpaBlICHUSM. YTOJI MEXAY ABYMs
BekTopamu. IIpoekmuss Bekropa Ha ock. Koopaunatel BekTopa. CkamspHoe
MIPOU3BEJCHUE BEKTOpPOB. lcmosib30BaHME KOOPAMHAT W BEKTOPOB NPH PELICHUU
MaTE€MaTUYECKHUX W MPHUKIAJIHbIX 331a4.

HpaKanecmle 3aHATHUA

IIpyu3Haky B3aMMHOIO pPACIIOJIOKEHHUSA MPAMBIX. YTOJI MEXAY IpsAMbIMUA. B3auMHoe
PACIIOJNIOKEHUE TPSAMBIX U IUIOCKOCTEN. [leprneHauKynsp M HAKIOHHASA K IUIOCKOCTH.
Yrosn Mex)Iy NpsIMOM M INIOCKOCTBIO. T€OopeMBbl 0 B3AMMHOM PACHOJIOKEHUH MPSIMOU U
IJIOCKOCTU. TeopeMa 0 Tpex mepneHauKyspax. [IpusHaku u cBoiCTBa MapaieIbHbIX
U NEPIICHIMKYJIPHBIX IUIOCKOCTEN. PaccTosiHUE OT TOYKU A0 IUIOCKOCTH, OT MPSIMOU 10
IJIOCKOCTH, PACCTOSIHUE MEXAY IUIOCKOCTAMM, MEXKIY CKPELIMBAIOLIUMUCS INPSAMBIMU,
MEX/1y IPOU3BOJIbHBIMU (pUrypamMu B mpocTpaHcTBe. [lapaniensHoe npoekTUpoBaHUE U
ero csoucrBa. TeopemMa O IUIOMIAAXM OPTOTOHAJIBHOM IPOEKIMU MHOTOYIOJIBHMKA.
B3auMHOoe  pacnosio)keHHWe — MPOCTPAaHCTBEHHbIX  (uryp.  Pasnuunble  BHUIbI
MHOTOIpaHHUKOB. VX m3o0paxkenus. CedyeHusi, pa3BepTKM MHOrorpaHHukoB. [lmomane
ITOBEPXHOCTU. Buapl cumMmerpuili B mnpocTpaHcTBe. CUMMETpHs TeENl BpalleHUs U
MHOTOIPAaHHUKOB. Bpluncnenue miomaned u o0bemoB. Bekrtopbl. JledicTBusa c
BEKTOpaMmu. /[ekapToBa cUCTEMa KOOPAUHAT B IIPOCTPAHCTBE. Y PABHEHUE OKPYKHOCTH,
cthepsl, uiockocTH. PaccrosiHue Mexay ToukaMu. J{eficTBUS ¢ BEeKTOpaMH, 3aJaHHBIMU
KoopauHataMu. CKaJIIpHOE MTPOU3BEICHNE BEKTOPOB. BEKTOpHOE ypaBHEHHE IPSIMON U
mI0cKkocTh. Menonp30BaHne BEKTOPOB IIPH JOKA3ATEIBCTBE TEOPEM CTEPEOMETPHUHU.

JIns BHEAyIUTOPHBIX 3aHATUN CTyACHTaM Hapsly C PELICHHMEM 3a1ad U BBIIIOJHEHUS
IIPAKTUYECKUX  3aJaHUA  MOJKHO MPEJIOKUTHh TEMbl HCCIENOBATENbCKUX W
pedepaTuBHbIX pPabOT, B KOTOPHIX BMECTO CEpUM OTHENbHBIX MEJIKHX 3a1ady |
VOPAKHEHUHN MpeIaraloTcs CIOOKETHbIE 3aJlaHus, TpeOyroume JIMTEeIbHON padoThl B
paMKax OJIHOM MaTeMaTH4eCKOW CUTyallud. OTH TEeMbl MOTYT OBITh Kak
VHJABUAYAJIBHBIMA 3aJaHUSIMHU, TaK U TPYNIOBBIMU Uil COBMECTHOI'O BBIITOJIHEHUS
HCCIICIOBAHMS.
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3. TEMbI PE®EPATOB (JOKJIAJOB), UCCJIEJOBATEJBCKUX
ITPOEKTOB

1. HempepbiBHBIE APOOH.

2. IIpuMeHeHne CIIOXKHBIX MPOIEHTOB B SKOHOMUYECKUX pacueTax.
3. [TapannenpHO€ MPOEKTUPOBAHUE.

4. Cpennue 3Ha4€HUS U UX IPUMEHEHHUE B CTATUCTHKE.

5. BekTopHoe 3aiaHue NPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
6. Clo)KeHHe TapMOHUYECKUX KOJIeOaHuH.

7. I'paduueckoe pernieHre ypaBHEHU U HEPABEHCTB.

8. [IpaBwiibHBIC U MOTYIPABUIbHBIC MHOTOTPAHHUKHU.

9. KoHnueckue ceuyeHus U UX MPUMEHECHUE B TEXHUKE.

10. ITonsarue nuddepenimana u ero MPUIOKEHHS.

11. Cxembl NOBTOPHBIX UCTIbITaHUN bepHyIm.

12. UccnenoBanue ypaBHEHU U HEPABEHCTB C MApPAMETPOM.
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4. CTPYKTYPA U COJAEPKAHUE YUEBHON JUCIUILINHBI

«MATEMATHUKA»

4.1. O0bem yueOHOI JUCHUILINHBI U BUAbI y4e0HOH padoThl (04HOE OT/Ie/IeHHne)

Bun yueOHoii padoThI

O0BLeM yacoB

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 397
Oo0s3aTeIbHAA ayAUTOPHAA yYeOHAasl HArpy3Ka (Bcero) 265
B TOM YHCJIE:

paKTUYECKUE PabOTHhI 127

KOHTPOJIbHBIE Pa0OTHI 16

KypcoBas pabota (ITpoeKT) (eciu npeayCMOTPEHO)

CamocrosiTesibHasi padoTa cTyIeHTa (BCero) 132
B TOM YHCJIC:

CamocTosiTenbHas paboTa HajJl KypcoBOil paboTol (TIPOEKTOM)
UccnenoBarenbckas paboTa 5
Pabota ¢ nHpopMaIMOHHBIMU UCTOUHUKAMHU 37
PedeparuBnas padota 4
Pacuetno-rpaduyeckas padora 19
TBOpueckue 3a7aHus 28
[ToaroToBKa Mpe3eHTAIMOHHBIX MAaTEPUAJIOB 25
Cocrasienne Taldur 8
Coznanve Mojelel MpoCTPAHCTBEHHBIX PUTYD 6
ATTecTranus 1o AUCIUIUINHE AK3aMeH
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5. TEMATUYECKHUM IIJIAH YUYEBHON JUCHUILIMHBI OY1.03 <MATEMATHUKA»

no npodgeccun: 43.01.09. «IloBap, koHgUTEP»

KosinuecTBO ayIUTOPHBIX YaCOB

Makc. yue0.
Camocrositen IpaKTudecke
HaunmeHoBaHMe pa3/je/ioB U TeM Harpyssa buast padora Teoperuu | (cemunapckue) | Kypcosoe
Crynedta Crynedta Bcero ecKoe u MPOEKTHPO
(aac) (1ac) o0yueHue | 1abopaTopHbIe BaHHe
3aHSATHS
Tema 1. Benenue 3 1 2 2
Tema 2. Pa3BuTue NOHATHS O YUCIIE 21 7 14 6 8
Tema 3. KopHu, cTeneHu u gorapu@msl 45 15 30 14 16
Tema 4. IIpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE 36 12 24 14 10
Tema 5. Kombunaropuka 24 8 16 10 6
Tema 6. KoopauHaTel U BEKTOPHI 30 10 20 8 12
Tema 7. OCHOBBI TPUTOHOMETPUH 42 14 28 12 16
Tema 8. @yakunn u rpapuku 39 13 26 15 11
Tema 9. MHOrOrpaHHUKH W KPYTJIbIE TENA 42 14 28 14 14

[Tponomxenne TaOIUIIBI
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KosinuecTBO ayIUTOPHBIX YaCOB

Makc. yue0.
Camocrositen IpaKTudeckue
HaunmeHnoBaHMe pa3je/ioB U TeM Harpysia buast padora Teoperuu | (cemunapckue) | Kypcosoe
cryacnTa cryacnTa Bcero ecKoe u MPOEKTHPO
(aac) (1ac) o0yueHue | 1abopaTopHbIe BaHHe
3aHATHSA

Tema 10. Hauana maremMaTuyeckoro aHaiau3a 42 14 28 18 10
Tema 11. UnTErpai u ero npuMeHeHue 24 8 16 9 7
Tema 12. 3neMei{TH TEOPHUH BEPOATHOCTEH U 18 6 12 8 4
MaTeMaTHYECKOW CTATUCTHKHU
Tema 13. YpaBHeHUs 1 HEPABEHCTBA 31 10 21 8 13
Bcero mo qucuuniune 397 132 265 138 127

20




6. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEEHOM
AEATEJBHOCTU CTYAEHTOB

Conep:xanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BH/I0B
NeSITeJIbHOCTU CTYA€HTOB
(Ha ypoBHe y4eOHBIX JeiiCTBUI

BBenenue

O3HaKOMIIEHHE C POJIBI0O MaTEMaTUKU B
HayKe, TeXHUKE, SKOHOMUKE,
WHPOPMAIIMOHHBIX ~ TEXHOJOTHUSIX U
MPAKTUYECKOMN JCSITEIIbHOCTH.
O3HakoMIIEHHE C IENAMH U 3aJadyaMu
W3Y4YEHUSI MAaTEMATUKH TPU

ocBoernn mpodeccuit CI1O

AJITEBPA

Pa3Butne noHsaTus
0 Iucjie

Bremosnnaenue apu(METHICCKUX
JICUCTBUM HaJ YMCJIaMU, coueTas
YCTHBI€ U TUCbMEHHBIC IPUEMBI.
Haxoxaenue mpuOInKeHHBIX 3HAUCHUN
BEJIMYMH U MOTPEIIHOCTEN BBIYUCICHUN
(abCoMOTHOM W OTHOCUTEILHON);
CPaBHEHHUE YHMCIIOBBIX BBIPAKECHUI.
Haxoxnenue oIInOoK B
npeoOpa3oBaHUSIX W BBIYUCIICHUAX
(oTHOCHTCS ~ KO  BCEM  IIyHKTam
IPOrpamMMBbl)

Kopuu, crenenu, jorapugmsl

O3HakOMJICHHE C TOHSATUEM KOpHS n-i
CTEIIEHU, CBOMCTBAMHM pPaAUKalIOB U
MpaBUJIAMH CPABHEHUS KOPHEU.

DopMyIUPOBAHUE OIPEIACICHUS KOPHS
M CBOMCTB KOpHEW. Beluuciienune wu

CpaBHCHUE  KOPHEH,  BBIMOJHCHUE
MPUKUIKHA 3HAYCHUS KOPHS.
[IpeobpazoBanue YUCJIOBBIX u

OYKBEHHBIX BBIPAKCHHUH, COIEPIKAIINX
panvkaiabl. BBITOTHEHHE pacyeToOB TIO
dbopmysiaMm, colepKalluM — pauKaibl,

OCYIIECTBIISIS HEO0OXOIUMBbIC
MOJICTAHOBKH M MPeoOpa30BaHMUsL.
Onpenenexue PaBHOCUJIBHOCTHU

BBIDQXKEHUU C pagukaiamu. Pemenwne
MPpalMOHAIbHBIX YPAaBHEHUM.
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O3HakOMJICHHE C MOHSITHEM CTEICHHU C
JICUCTBUTEIBHBIM ITOKA3aTeIIEM.
Haxoxnenue 3HA4YCHUM CTCIICHHU,
HCIIOJIB3YS MPU HEOOXOMMOCTH
MHCTPYMEHTAJIbHBIE CpeICTBa.
3anuchiBaHUE KOPHS N-l CTENEHU B
BHJIE CTENIEHU C JPOOHBIM IMOKa3aTeaeM
1 Ha000poT. POpMYITMPOBAHKE CBOHCTB
cTerneHel. BrelumcieHue crTeneHed c
palOHAIEHBIM MoKa3aTtejieM,
BBIIIOJTHEHWE  MPUKUJKUA  3HAYCHUS
CTEIICHH, CPABHEHUE CTEIICHEMN.
[IpeoOpazoBanue YHUCIJIOBBIX u
OYKBEHHBIX BBIPKCHHM, COJEpIKAIINX
CTETICHHU, MPUMEHSISI CBOMCTBA. PelieHue
MMOKa3aTeJIbHBIX ypaBHEHUM.
O3HaKOMJICHHE C MPUMEHEHUEM KOpHEH
W CTENECHEH MpPH BBIYMCICHUM CPEIHUX,
JICIICHUU OTpe3Ka B «30JI0TOM
ceueHun». PerieHue npukIagHbIX 3a1a4
Ha CJI0XKHBIC MPOLICHTHI

IIpeoOpa3zoBanue ajnredpanyecKux
BbIpasKeHU I

Brinonnenue npeoOpa3zoBaHui
BBIpQXEHUM, TpUMEHEHue Gopmyi,
CBSI3aHHBIX CO CBOMCTBAaMM CTEHEHEH U
norapudmoB. OmpeneneHne o6acTH

JIOTTYCTUMBIX 3HAYEHUN
JorapupMUIECKOro BBIPAKCHUS.
Pemenue JorapupMUIECKUX
YpPaBHEHUMU

OCHOBbBI TPUTTOHOMETPUH

OCHOBHBIC MOHATHUSA

N3yuenne paiuaHHOTO MeToaa
M3MEPEHUS YIJIOB BPALLICHUS U UX CBA3U
C TrpaaycHou Mepoi. WM3obpakeHue
VIJIOB  BpalleHUs HAa OKPYKHOCTH,
COOTHECEHUE BEJIMYMHBI yIria C €ro
PaCIIOIO0KEHUEM. PopMyIMpOBaHKE
ONPEIEIICHUN TPUTOHOMETPUYECKUX
byHKIMI 18 YIVIOB  TOBOpPOTa U
OCTPBIX YIJIOB IPSAMOYTOJIBHOTO
TPEYrojbHHUKa U  OOBACHEHHE  UX
B3aMMOCBSI3H.
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OcHoBHBIE TPUTOHOMETPHYECCKHUE
TOXKIACCTBA

[Ipumenenue OCHOBHBIX
TPUTOHOMETPUYECKUX TOXAECTB IS
BBIUHCJICHHSA 3HAYCHUI
TPUTOHOMETPUYECKUX  (PYHKIIMA 1O
OJIHOU U3 HUX.

IIpeoOpa3oBaHus npocTelmmx
TPUTOHOMETPUYECKHUX BhIPAKEHUH

N3yuenue OCHOBHBIX dbopmymn
Tpuronomerpuun: (GopMyIIbI CIOKEHUS,
YABOCHHS, TPEeOoOpa3oBaHUSI  CyMMBI
TPUTOHOMETPUYECKMX  (PYHKIUH B
MpPOU3BEICHNE ¥ TPOU3BEICHUS B
CyMMY W TIPUMEHEHHUE MPU BBIUYNCIICHUN
3HAYCHUS TPUTOHOMETPUUYECKOTO
BBIPKEHUS U YIIPOIIEHUS €TO.
O3HakoMIIeHHE co CBOMCTBaMuU
CUMMETPHUU TOUYEK HA STUHUIHOM
OKPYXXHOCTH W TPUMEHEHHE HUX IS
BbIBOJIA ()OPMYJT IPUBEJICHUS

IIpocreiiline TpUroHOMETPUYECKHE
YPaBHEHMS U HEPABEHCTBA

Pemenune o dbopmynam 151
TPUTOHOMETPHUUECKOMY Kpyry
MIPOCTENIINX TPUTOHOMETPUYECKUX
YPaBHEHHUI. [IpumeHenue o01IHx
METOJIOB peleHus YpaBHEHHM
(npuBenexHue K JMHEUHOMY,
KBaJpaTHOMY, METOJ pAa3JI0KECHUS Ha
MHOJKUTENH, 3aMEHbI NIEPEMEHHON) TpU

pelLIeHun TPUTOHOMETPUUECKUX
YpPaBHEHUU. Y MEHME OTMEYATh Ha KPyTre
pelieHus IIPOCTEUIIINX

TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aPKKOCHHYC, APKTAHI€HC
quciaa

O3HakOMIIEHHE C TOHSTUEM OOpaTHBIX
TPUTOHOMETPUYECKUX (PYHKIUH.
WN3ydyeHne omnpenesieHud apKCUHYCA,
apKKOCHMHYyCa, apKTaHTeHca  4YHCIa,
dbopMyIHpoOBaHUE UX, U300pAKEHUE HA
€AMHUYHOM OKpPYXHOCTH, NMPUMEHEHUE
IIPY PEIICHUY YPaBHEHU

®YHKIUU, UX CBOMCTBA U TPA®UKHU

®yukuuu. [lonsaTue o
HeNpepbIBHOCTH (PyHKIMHU

O3HakoMIICHHE c MIOHSITUEM
IIEPEMEHHOM, [IpUMEpPaMHU
3aBUCUMOCTENl MEXIY TEPEMEHHBIMU.
O3HakoOMJIGHHE C TOHSATHEM Trpaduka,
ONpEAECICHUE MNPUHAIICKHOCTH TOYKHU
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rpaduky ¢yakuun. OnpeaencHue o
dbopmysie TpocTeHIel 3aBUCUMOCTH,
Bujna ee rpaduka. Breipaxkenue 1m0
dbopmylie OIHOM TepeMEHHOW uepe3
JpyTHE. O3zHakomiieHHe C
ornpeaeIeHuEM byHKINH,
dbopmynupoBanre ero. Haxoxxnenue
oOnmacTu  ompeaelNieHuss u  00JacTu
3HAYECHUN (PYHKIMH

CroiicTBa QyHKIUM.
I'padpuyeckast vHTEpIIpETALIUA.
IIpumepbi
(pyHKIMOHAJBHBIX 32aBUCHUMOCTE B
peajibHBbIX Mpoueccax u ABJICHUSIX

O3HakoMIIeHHE C IpUMEPAMHU
(GYHKIIMOHATBHBIX ~ 3aBUCUMOCTEH B
pEabHBIX MpOLIECCaX M3 CMEKHBIX
JUACLUILINH. O3HakoMJIeHHE c
JI0Ka3aTEeIIbHBIMU pacCcy ICHUSIMU
HEKOTOPBIX CBOWCTB JIMHEWHOW U
KBaJpaTUYHON (YHKIMMI, TpOBelCHUE
WCCIIEIOBAHUS  JIMHEMHOW, KYCOYHO-
JIMHENHOMH, JTpOOHO-TUHEHHON u
KBaJpaTUYHON (PYHKIMH, MOCTPOCHHE
ux rpadukos. [locTtpoeHue u uTeHue
rpagukoB  yHkumii. VccnenoBanue
byHKIUN. CocraBnenue BUJIOB
GyHKUMIA 1O JaHHOMY  YCJOBHIO,
pEIICHUE 3a7a4 Ha SKCTPEMYM.
Brinonnenue npeobpazoBanuii rpaduka
hyHKIUN

OoparHbie pyHKUIMHU

N3yuenue noHsTuss 00paTHOM QyHKIINH,
onpejesieHue BUAa M IOCTPOEHUE
rpaduka oOpaTHoOM byHKINH,
HaxXOXJE€HUE €€ 00JacTH OmpeneseHus
u obnactu 3HaueHud. [Ipumenenue
CBOMCTB (PYyHKIMH MpH HCCIICIOBAHUHU
YpaBHEHUMI W PELICHUM 3aJa4 Ha
sKcTpemMyM. O3HaKOMIICHUE C TTIOHSITHEM
CJIIOXHOUW (PYHKIIUU

CreneHHble, moKa3aTeJbHbIE,
JorapupmuyecKue u

Boruncnenne 3HaueHuil (QyHKUMN 1O
3Ha4YeHUI0 apryMenra. OrnpeneneHue
MOJIOKEHUSI TOYKM Ha Tpaduke mo ee
KOOpAWHATaAM 51 Hao0OOpPOT.
Hcnonp3oBanue CBOWUCTB (DyHKIMI st
CPaBHEHHsSI 3HAYCHHM CTENEHEW U
norapudmoB. IlocTtpoenue rpadukos
CTEIEHHBIX 17} JorapupMUYECKUX
byukiui. PermeHue mnokaszaTeNbHBIX U

24




TPUTOHOMeTpU4YecKue QyHKIMH.
OOpaTHble TPUTOHOMETPUYECKHE

Gynxkumn

JorapupMUYECKuX ypaBHEHUM u

HEPaBEHCTB 1o U3BECTHBIM
IrOpPUTMAaM. O3HakomIIeHHE C
MOHSITUEM HENpepbIBHON
NEePUOINYECKON byHKIUH,

dbopMyIMpoBaHHE CBOWCTB CHHYyCa U
KOCHHYCa, TOCTPOEHUE UX TpaUKOB.
O3HakoMJIeHHE Cc MOHSATUEM
rapMOHUYECKHUX KoJieOaHUi u
MpUMepaMH TapMOHUYECKHUX KOJeOaHu
JUISL ONUCAHUS TIPOIECCOB B (PU3MKE U
JIPYTUX 00JIACTSIX 3HAHUSI.
O3HakOMJIEHHE C TIOHSITUEM PA3PBIBHOMN
MEPUOANYECKON byHKIUH,
dbopMyIMpOBaHHE CBOWCTB TAaHIE€HCA U
KOTaHT'€HCa, MIOCTPOCHHE UX TPa(UKOB.
[IpumeHeHne CBOMCTB GYHKIUN s

CpPaBHEHUS 3HAYEHUN
TPUTOHOMETPUYECKUX byHKIUH,
peLICHUs TPUTOHOMETPUYECKUX
ypaBHeHul. IlocTpoenune rpadukos
0o0OpaTHBIX TPUTOHOMETPUYECKUX
dbyHKIIUN 1 omnpenesieHue o rpadukam
10,4 CBOWCTB. Brinonnenue

npeoOpa3zoBaHus rpaQuKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

ITocaenoBaTeILHOCTH

O3HakOMJIEHHE C TMOHATHEM YHUCIOBOMN
MOCJIEI0BATEIBHOCTH, CHoco0aMu  ee
3a/1aHus1, BBIYUCIICHUSIMU €€ YJICHOB.

O3HakoMmIIeHHE C TIOHATHEM IIpejesia
nocyienoBaTeabHOCTH. O3HaAKOMIIEHHE C
BBIYUCJIEHUEM CYMMBI OECKOHEYHOIO
YHICJIOBOTO psana Ha npumepe
BBIYUCIICHUSI ~ CYMMbl  OECKOHEYHO

IIpou3BoaHasA M ee IPUMEHEHUE

yObIBaroniei reOMETPUYECKOU
nporpeccund.  Pemenuwe  3agad Ha
IIPUMEHEHHUE bopMyIbI CYMMBI
OECKOHEYHO yObIBaro1eit
Ir€OMETPUYECKON ITPOTPECCUH

O3HakoMmIIeHHE C MOHSTUEM
MIPOU3BOJHOM. N3yuenue 51

bopMyIMpOBaHHE €€ MEXaHWYECKOTro U
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r€OMETPUYECKOIO CMbICTIA, H3yYEHUE
QIrOpUTMa BBIYMCICHUS TPOU3BOIHOMN
Ha TPUMEpPE BBIYUCICHUS MIHOBEHHOMU
CKOPOCTH M YTJIOBOrO Ko3(duiimeHrta
kacarenbHOM. CocTaBieHUE ypaBHEHUS
KacaTelbHOM B 00IIeM BHJie. Y CBOCHHUE
npaBui nudepeHITMpoBaHns, TaOTHUITbI
MIPOU3BOIHBIX AIIEMEHTAPHBIX (YHKIIAH,
npuUMeHeHue s audQepeHupoBanus
GyHKIUI, COCTaBIIEHUSI  ypaBHEHUS
KacaTenapHOM. M3yueHnne TeopeM o CBA3M
CBOMCTB (PYHKIIMM W TPOU3BOAHOM,
¢opmynupoBka wux. IIpoBenenue c¢
MOMOUIbIO MPOU3BOAHON HCCIEAOBAHUS
GbyHKIUH, 3aJJaHHOU dhopmyIion.
VYcraHoBieHUE CBSI3U CBOMCTB (YyHKIIUU
Y TIPOM3BOIHOM MO UX Tpadukam.
[Ipumenenue MIPOU3BOJHOM s
pemieHuss  3a7a4y  Ha ~ HaxXOXKJICHHE
HauOOIBIIIET0, HAUMEHBIIIETO 3HAYCHUS
¥ Ha HaXOXICHHUE IKCTpeMyMa

IlepBooOpa3nas
U MHTErpaJj

O3HaKOMIIEHHE C TIOHSTHEM HWHTErpaia
u 1nepBooOpa3Hoi. M3yuenue mnpaBuia

BBIYMCIICHUS epBOOOPA3HOIMA u
TEOPEMBI Herorona—Jleitoaumna.
Pemenue 3ajad Ha CBSI3b

MepBOOOpa3HON M €€ IPOM3BOJIHOM,
BBIYHCJICHHUE IepBOOOpa3HOI JUISE
naHHoW ¢yHKIuU. Permenue 3amad Ha
MIPUMEHECHHUE HWHTETpaia JUTST
BBIYUCIICHUS (U3UYECKUX BEIUYUH U
IJIoIIa e

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUS U CUCTEMbl YPABHEHUI

O3HakoMJIeHHE c MPOCTEHIITUMU
CBEJACHUSMH O KOPHSX alreOpanvecKux
YPaBHEHUH, MOHATUSAMU HCCIIEIOBAHUSA
YPaBHEHMM M CHUCTEM ypPaBHEHHU.
WN3ydyenne TeopuM PaBHOCUIIBHOCTHU
YpaBHEHUH U €€  INPUMCHEHMS.
IToBTOpEHNME 3alKCcH peuIeHus
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HepaBeHncTBa u cucTeMbl HEPABEHCTB
¢ IBYMS NlepeMeHHbIMU

CTaHAAPTHBIX  YpaBHEHUW, MPUEMOB
npeoOpa3oBaHus  YpaBHEHHM 1A
CBEJICHUSI K CTaHJApPTHOMY YpaBHEHHUIO.
Pemenue palMOHAIIbHBIX,
UppALMOHATIBHBIX, T[OKAa3aTeIbHBIX U
TPUTOHOMETPUUECKUX  ypaBHEHUH U
CUCTEM.

Hcnonb3oBaHne CBOMCTB M TpaduUKOB
GyHKIUI I pelieHus ypaBHEHUU.
[loBTOpeHHE  OCHOBHBIX  INPUEMOB
pemieHns cucrem. Pemenue ypaBHeHHM
C TNPUMEHEHHEM  BCE€X  IPUEMOB
(pa3no)xeHus: Ha MHOYKUTEINN, BBEJICHUS

HOBBIX HEHU3BECTHBIX, IIOJICTAHOBKHU,
rpaduuecKkoro MeToja).
Pemienne  cucreM  ypaBHEHHM €

MIPUMEHEHUEM Pa3JIMYHBIX CIIOCOOOB.
O3HakoOMJICHHE C OOIIMMU BOIPOCAMHU
peleHrss HEPaBEHCTB U HCIIOJb30BaHUE
CBOMCTB W TpadukoB (GYyHKUHA MpU
pelIeHUH HEPABEHCTB.

Pemienne  HEpaBEHCTB W CHUCTEM
HEPABEHCTB C MPUMEHEHUEM Pa3TUYHBIX
CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYEeCKUX METOJI0B
JUISL PEIICHUST COACP)KATENBHBIX 3a/J1ad
W3 pa3IMYHbIX o0OJlacTel Hayku U

MPAKTUKHU. NuTepnperupoBanue
pe3yJIbTaTOB C  Y4YE€TOM  peallbHBIX
OTpaHUYECHUN

3JEMEHTHI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEHN U
CTATUCTUKH

OcHOBHbIC OHATHA KOMOMHATOPUKH

N3ydenune mnpaBwiia KOMOUHATOPUKH U

MPUMEHECHUE npu pelIeHuu
KOMOMHATOPHBIX 3aad4. Pemenne
KOMOMHATOPHBIX 3aau METOI0OM
nepedopa ¥ 1Mo mpaBuITy YMHOKEHUS.

O3HakoMIICHHE c MMOHATUIMH
KOMOWHATOPUKH: pa3MElIECHUSIMH,
COYETAHUSIMH,  NEPECTAaHOBKAMU U

dbopMynaMu AJi UX BHIYUCICHUSI.
OObsicHeHHE U TpPUMEHEHHE Q(OopMyI
IS BBIYMCIICHUS pa3MelleHui,
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MIEPECTAHOBOK W COYETAaHUN  IIpHU
peumieHnn  3agad. (O3HAKOMJICHUE C
ouHomMoM HpIOTOHA M TPEYTrOJLHUKOM
[Tackamga.  PemieHue  mpakTUUECKUX
3aJad C MCIOJIB30BAaHHMEM MOHSATHU H
MpaBUJI KOMOMHATOPUKHU

DJIeMeHThI TEOPHH BePOSITHOCTE

N3yyeHune KI1accuyecKkoro OonpeneseHus
BEPOSITHOCTH, CBOWMCTB BEPOSITHOCTH,
TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccMmoTpeHne npruMepoB BBIYKCICHUS
BepossTHOCTEW. Pemenue 3amad  Ha
BBIUHCJICHHE BEPOSITHOCTEN COOBITUI

IIpencraBienne JaHHBIX (TA0JUIBI,
AHArpaMMBbl, rpauKu)

O3HakoMJICHHE C MNpcaACTaBJICHUCM

YHCIIOBBIX JTaHHBIX u ux
XapaKTCPUCTHKAMHU.

Pemienne nmpakTHYecKMX 3aJad  Ha
00paboTKy YUCIIOBBIX JAHHBIX,

BBIYHCJICHHUC UX XAPAKTCPHUCTHK

I'EOMETPUA

IIpsimble ¥ IVIOCKOCTH B
NPOCTPAHCTBE

PopMyIupOBKa 151 IIPUBEICHUE
JIOKA3aTeJIbCTB MPU3HAKOB B3aUMHOIO
PACIIOJIOKEHUS TPSIMBIX U TUIOCKOCTEH.
Pacrnio3zHaBanue Ha yepTexax U MOJEIISIX
Pa3IMYHBIX CIIy4acs B3aMMHOI0
PACIIOJIOKEHUS MPSIMBIX U IUIOCKOCTEW,
apryMEHTHUPOBAHUE CBOUX CYXKICHHM.

dopMyIUpOBaHUE OIPEAEIICHN,
MPU3HAKOB U CBOMCTB MapajlICNIbHBIX U
MEPIICHIUKYJISIPHBIX IIJIOCKOCTEH,

JIBYTPAHHBIX U JIMHEWHBIX

yIJIOB. BhINONIHEHWE TOCTPOEHUS YTII0OB
MEXITY PSIMBIMH, PAMOi "
IJIOCKOCTBIO, MEXIY IUIOCKOCTSIMH 10
OMMCAHUIO U pPAaClO3HABAaHWE UX Ha
MOJIEIIAX.

IIpumeHeHne TPU3HAKOB U  CBOWCTB
PAaCIOJIOKEHUSI MPSIMBIX U IUIOCKOCTEU
npu pemeHun 3anad. M3o0pakeHue Ha
PUCYHKax M KOHCTPYHPOBAaHUE Ha
MOJIEIISAX MEPIIEHAUKYIISIPOB u
HaKJIOHHBIX K IUIOCKOCTH, TPSAMBIX,
MapajuleNibHbIX  IUIOCKOCTEN,  YIJIOB
MEXKJy TNpsSAMOA M IUIOCKOCTBIO U
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00OCHOBaHME MOCTpOeHHUs. PemieHue
3aJ]a4 Ha BBIUYMCJIEHHE N€OMETPUUYECKHUX
BeaM4rH. ONHCHIBAHUE PACCTOSHUS OT
TOYKH JI0 IUIOCKOCTH, OT MpPSIMOW [0
IUIOCKOCTH,  MEXAYy  IUIOCKOCTSMH,
MEX/1y CKPEIIMBAIOIIMMUCS TPSIMbBIMH,
MEXIy NPOU3BOJBHBIMU (PUTYpaMH B
npoctpancTe. DopmynMpoBaHuE U
JTOKa3bIBaHHE OCHOBHBIX TEOPEM O
paccTosiHUsAX (T€opeM CYIIECTBOBaHMUS,
cBoiicTBa). M300pakeHne Ha yepTe)ax
¥ MOJIEJISIX PACCTOSIHHSI 1 000CHOBAaHHE
cBoMX cyxaeHuil. OmnpeneneHue u
BBIUHCIICHUE paccTosiHui B
npoctpanctse. [Ipumenenue popmyn u
TEOpEM IUIAHUMETPUU ISl pelICHUs
3agady. (O3HaKOMJIEHHE C MOHITHEM
NapajuIeIbHOTO MPOEKTUPOBAHUS U €0

CBOVCTBAMU. dopMyIUpOBaHUE
TEOPEMBI O IUIOIIAJAX OPTOTOHAJIBHOU
MPOEKIUH MHOTOYTOJIbHUKA.

[Ipumenenue teopuu Ayt 000OCHOBAHUS
MOCTPOEHHM U BBIYHCIICHUM.
AprymMEHTHPOBAHHUE CBOUX CYKIECHHU O

MHororpaHHuKH

B3aMMHOM PaCIOJIOKEHUHN
MIPOCTPAHCTBEHHBIX PUTYD
Onucanue 51 XapaKTEepUCTUKA

Pa3IMYHbIX BUJIOB MHOI'OIPaHHUKOB,
[IEPEYUCIICHNE  HMX  DJIEMEHTOB U
CBOMCTB. N3o6paxenue
MHOTOTPaHHHUKOB u BBITOJIHEHUE
MOCTPOEHUsT Ha  H300pakKeHUsIX U
MOJENAX MHOT'OTPaHHHUKOB.
BeruuciieHne JIMHEMHBIX JJIEMEHTOB U
YTJIOB B IPOCTPAHCTBEHHBIX

KOHpUTYypalusax, apryMeHTUPOBAHUE
CBOUX CYXJIECHUU. XapaKTepUCTHUKA U
U300paKEHHE  CEUCHUS,  Pa3BEPTKU
MHOTOTPaHHUKOB, BBIUHCIICHUE
TUIOIIAIEH MTOBEPXHOCTEM.

[Toctpoenne mpocTeMmmx  CEUYCHUU
KyOa, IIPU3MBI, MAPAMU/IBI.
[Ipumenenue QakToB U CBEACHHUI U3
TJJAHUMETPHH. O3HakOMJICHHE c
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BU/IaMH CHUMMETPUIl B TPOCTPAHCTBE,
dopMynupoBaHHUE  ONpENCNiCHHH |
CBOMCTB. XapaKTEepUCTHKA CHMMETPHUH
TENl BpalIeHWss W MHOTOTPaHHHKOB.
[IpuMeHeHe CBOWCTB CHMMETPUH TIPH
pemieHnu  3amad.  Vcmonb3oBaHue
pUOOPETEHHBIX 3HAHU VIS
UCCIIC/IOBAHUSI W MOJCITHPOBAHUS
HECIIOXKHBIX  3amad.  M3o0paxenue
OCHOBHBIX MHOTOTPaHHHKOB u
BBIIIOJIHEHUE PHCYHKOB IO YCJIOBHSM
3ama4

Tenau IMOBEPXHOCTHU BPAlllICHUSA

O3HakoMJIeCHME C  BUJAMH  Tel
BpallLlCHHUS, dbopMynrpoBaHue 150.4
OIPEICIICHUMN 151 CBOMCTB.
@opMyIUpPOBAaHUE TEOPEM O CEUYCHUU
mapa IUIOCKOCTBIO UM IJIOCKOCTH,
KacatelbHON K cepe. XapakTepucTHKa
U U300pak€HUE TeJl BpalleHus, HX
pa3BepTKkH, ceueHus. Pemenue 3amau Ha
MIOCTPOCHUE  CEUYECHUW, BBIYUCICHUE
JUIMH, PACCTOSIHUM, YTJIOB, IUIOLIAJICH.
IIpoBeneHue JTOKa3aTeNbHBIX
paccyXAeHUN TIPU PEIICHUU 3a/1au.
IIpumeHeHne CBOWCTB CUMMETPUHU IIPU
pelIeHnd 3aJa4 Ha Tela BpallCHUs,
KOMOWHAIIMIO  TeJl. N3o00paxenue
OCHOBHBIX KPYTJIBIX T€J U BBIIOJIHEHUE
pPUCYHKA MO YCIOBUIO 3aa41

HN3Mmepenust B reoMeTpuu

O3HAaKOMJICHHE C TIOHSATHUSMHU TLIOMIATH
1 00beMa, aKCHOMaMU U CBOMCTBAMHU.

Pemenne 3amay Ha  BBIYHCIICHHC
101 Ie M TJIOCKHX ¢buryp c
MIPUMEHEHUEM COOTBETCTBYIOIIHUX
dbopmyn u (HaKTOB W3 TUIAHUMETPHHU.
N3yyenne TeoOpeM O  BBIYHMCIICHUU
00BEMOB  TMPOCTPAHCTBEHHBIX  TEJI,
pemieHre  3a7a4 = Ha  MPUMEHEHHUE

bopmyn BBIUHCIICHUSA 00BEMOB.
N3yuenune dopmyn uisi BBIYHUCICHUS
TTIOIIAJIEH IMOBEPXHOCTEN

MHOTOTPAHHHUKOB U TEJ BPAIICHUS.
O3HaKOMIIEHHE C METOJIOM BBIYMCIICHUS
TJIOIIAM MOBEPXHOCTHU cepnl.
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Pemienue 3amauy  Ha  BBIYKCIICHHE
I IEN S MTOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI

KOOleI/IHaTbI H BEKTOPbI

O3HakOMJICHHE C TOHSITHEM BCKTOpA.

N3yuenue JIEKAPTOBOU CHUCTEMBI
KOOpAUHAT B IIPOCTPAHCTBE,
ITIOCTPOCHUE 1o 3aJaHHBIM
KOOpJIMHAaTaM TOYE€K U IUIOCKOCTEN,
HAaxO0XKJICHUE KOOpAUHAT TOYEK
Haxoxnenue ypaBHEHUM OKDPYKHOCTH,
cheprl,  TUIOCKOCTH.  Bwrumcnenue
PACCTOSIHUI MEXAY TOUYKAMMU.

N3yuyenue CBOMCTB BEKTOPHBIX
BEJINYNH, MIpaBUII Pa3I0KEHUS

BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBuUI HAXOXKJICHUS KOOpAUHAT
BEKTOpa B  IIPOCTPAHCTBE, IIPaBUII
JICUCTBUM C BEKTOpPaMH, 3aJaHHBIMU
KoopauHatamu. [IpumeneHne Tteopun
IIPU PEIICHUM 3a1a4 Ha JEUCTBUA C
BEKTOpamu. M3yueHne  CKaIsApHOTO
IIPOU3BEACHUS BEKTOPOB, BEKTOPHOTO
YpaBHEHHUs] TPSMOM M  TIJIOCKOCTH.
IIpumeHeHne TeopuM TPU  PELIEHUU
3aa4  Ha JEUCTBUS C BEKTOpPaMH,
KOOPAMHATHBIN METOJ, IPUMEHEHNE
BEKTOPOB JUISl BBIYMCIIEHUS] BEIUYUH
YIJ0B U paccTossHUiA. O3HaKOMIIEHHE C
JI0Ka3aTeIbCTBaMU TEOpeEM
CTEPEOMETPUHN 0 B3aHMHOM
PACIIOJI0KEHUH IPSAMBIX U IIJIOCKOCTEN €
MCIIOJIb30BaHUEM BEKTOPOB
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7. YHEBHO-METO/IUNYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE PABOYEM INPOT'PAMMBI YUEBHOM
JUCHUIIIMHBI <MATEMATHUKA: AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A; TEOMETPUS»

OcBoenue paboueil mporpamMmbl yueOHOM qucIUIUIMHbL «Maremartuka: anredpa u
HayajJla MaTeMaTU4YeCKOro aHaju3a; TEOMETpHUsS» TMPEAINoyiaraeT HaJIWdue B
TEXHUKYME, pealu3yIolieM 0o0pa30BaTeIbHYI0 MPOTpaMMy CpPEAHEro OOIIero
obpazoBanus B mpezaenax ocBoenus OIIOIT CIIO na 6a3ze OCHOBHOTO OOIIETO
oOpa3zoBaHus, yueOHOro KaOMHETa, B KOTOPOM UMEETCSI BO3MOXKHOCTh 00€CTIEUUTh
oOy4Jarommmcsi cBOOOIHBIN AocTyn B MHTEpHET BO BpeMsi Y4eOHOro 3aHATUS U
nepuoJi BHeyueOHOU paesTenbHOCTU. [loMeleHne kaOWMHETa  YIOBJIETBOPSET
TpeboBanusiM CaHUTAPHO-IMUAEMHUOIOTHYECKUX TipaBmil U HopMaTuBOB (CanlluH
242 Ne 178-02) m  oOCHalIEHO THUIOBBIM OOOPYJOBaHHWEM, YKa3aHHBIM B
HACTOAIIMUX TPEOOBAHUAX, B TOM YHUCJIE CIICHUAIM3UPOBAHHON yueOHOM MEOENbIO U
CpelncTBaMHM OOY4YEHHs, TOCTATOYHBIMHU JIJIsI BBHITIOJHEHUS TPeOOBAaHWNA K YPOBHIO
MOATOTOBKKM  oOydalmmuxcsa. B kaOuHeTe  WMeEeTcsl  MYJIBTHMEINHHOE
00opyZ0BaHUE, MOCPEACTBOM KOTOPOTO YYACTHUKH OOpa30BaATENBHOTO IMpoIlecca
MOTYT MpPOCMATpUBaTh BU3YaJIbHYI0 WH(MOpPMAIUMIO O MaTeMaTHKe, CO3/1aBaTh
Mpe3eHTallui, BHUACOMATepuasbl, HHBIE JOKYMEHTH. B coctaB yueOHO-
METOJMYECKOT0 U MaTepHAIbHO-TEXHUUECKOTO 00eCriedeHHs! TPOrpaMMbl yd4eOHOM
muctuiuineel  «MartemaTuka: anrebpa W Hadala MaTeMaTHYeCKOTO aHajun3a;
TCOMETPHS» BXOJISAT:

*MHOTO(YHKIMOHAIbHBIA KOMILUIEKC MPENOAaBaTeNs;

*HATJISIHBIE TMMOCOOMST (KOMIUIEKThI YYEOHBIX TaOMUIl, IUTAKAaTOB, TOPTPETOB
BBIJIAIONIUXCS YIEHBIX-MAaTEMAaTHUKOB H JIp.);

‘I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHLIe CpCaACTBa,
*3KPaHHO-3BYKOBBLIC HOCO6I/I$I;

*KOMILJIEKT TEXHHUYECKOM JOKYMCHTAllMK, B TOM YHCIIC ITIaCIIOpTa Ha CpCACTBaA
06y‘—IeHI/I$I, HHCTPYKIHUHU 110 UX UCIIOJIb30BAHHUIO U TCXHUKE 6630HaCHOCTI/I;

*OUOIMOTEUHBIN (OH]I.
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8. JUTEPATYPA
8.1. PEKOMEHIAYEMAS JIMTEPATYPA

JlJist cTy1IeHTOB

bammakoB M.M. MaremaTtuka: y4eOHUK ISl CTYI. Y4YpexIeHUU cped. npod.
obOpazoBanus. — M., 2014.

Aranacsn JI.C., byry3oB B.®., Kagomnes C.b. u ap. Maremaruka: anrebpa u
Havajla MaTeMaTHyeckoro anammsza. [eomerpusi. ['eomerpusi (6a30BbIi U
yriay6nennsiit ypoau). 10—11 kmacesl. — M., 2014.

Kommoropos A.H., A6pamoB A.M., Hdyauuuein FO.I1. u gp. AnreOpa u Haudana
aHanm3a: Yueb. mg 10-11 k. - M., 2014.

bammakos M.M. Martemaruka. COOpHUK 3aaad NpodUIbHONW HANpPaBICHHOCTH:
yue0. mocodue It CTy/l. yUpexkIeHui cpel. mpod. oOpazoBanus. — M., 2014.

bammvakoB M.M. MaremaTtuka. 3agadynuk: yuyed. mocoOue i CTyA. YUPEKICHUN
cpen. npod. oopazoBanus. — M., 2014.

['puropee C.I'., UBonruna C.B. Maremaruka : y4eOHUK AJjig CTyA. oOpasoBar.
yupexJieHuit cpen. nmpod. oopazoanus. — M., 2014.

Juis npenoagaBaresien

bammmakoB M.M. MaremaTtuka: y4eOHUK I CTYI. YUYPEXKIACHUU cped. Mpod.
obpazoBanus. — M., 2014.

denepanbHbii 3ak0H 0T 29.12.2012 Ne 273-d3 «O6 o6pazoBannm B Poccuiickoit
Oenepauuny.

[Tpuka3z MunucrepctBa obOpazoBanus u Hayku PD ot 17.05.2012 No 413 «O6
yTBEpKJIeHUH (eepalbHOTO TOCY/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa
cpeaHero (IOJHOro) o0IIero oopa3oBaHusD.

[Tpuka3z MunucrepctBa obOpazoBanus u Hayku PD ot 29.12.2014 No 1645 «O
BHeceHnn w3MeHeHuit B [lpukaz MwunuctepctBa oOpa3oBaHus € HAyKU
Poccuiickoit ®enepanuu ot 17.05.2012

Ne 413 «*“O06 yrBepxkaeHNN (eaepabHOTO TOCYJapCTBEHHOTO 00pa30BaTeILHOTO
CTaHAapTa CpeaHero (IOTHOT0) 00IIero 00pa3oBaHus .

[Tucemo JlemaprameHTa TOCYJapCTBEHHON TMONUTHKA B c(epe MOATrOTOBKH
pabouux kanpoB u JII1O MunuctepctBa obpazoBanus u Hayku PO ot 17.03.2015
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Ne 06-259 «PexomeHmanmuui 1O OpraHW3alUMA TIOMYYEHUS] CPEIHETO OOIIEro
oOpa3oBaHUs B IIpeJesiax OCBOCHHSI OOpa30BATENbHBIX MPOTPAMM CPEIHETO
npodeccCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 0Opa30BaHHS C
ydyeToM TpeOoBaHUM  (eepalibHbIX  TOCYJAapCTBEHHBIX  00pa30BaTeIbHBIX
CTaHIApPTOB M TMOJIydaeMoll mpodeccud WIA CHEHHATbHOCTH  CPEIHEro
poeCCHOHATEHOTO 00pa30BaHU.

bammvako M.M. Marematuka: KH. JJIs MpeENoaaBaTessi: METoA. mocooue. — M.,
2013

8.2. UHTEPHET-PECYPCbI

www.fcior.edu.ru  (MudopmanmonHsie, TPEHUPOBOYHBIE U  KOHTPOJBbHBIC
MaTepHuabl).

www.school-collection.edu.ru (Equnast koiekiuu nudpoBbIX 00pa30BaTeIbHBIX
pPECYpCOB).

34



[IponymepoBaHo, npouHy poBaHO
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