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Paboyas mnporpamMma y4eGHOW IuCHMIUIMHEI Marematuka paspaboTaHa Ha
OCHOBE TPHMEPHOM MpPOrpaMMbl Ui MPO(ECCHOHANBHBIX 00pa3oBaTeIbHBIX
OpraHu3alui, peKOMeHI0BaHHOW {elepalbHBIM TI'OCYAapCTBEHHBIM aBTOHOMHBIM
yupexaenneM «DenepaibHblii MHCTUTYT pa3BUTHs oOpasoBanus» (PI'AY «DHPO»)
(mpotokon Ne 3 ot 21.07.2015 r., perucTpauMOHHBIA HOMEp pelLeH3uu 375 oT
23.07.2015 r. ®I'AY «®UPO») u onobpenHoii pemennemM DenepanbHOro yuebHo-
Meroauyeckoro obseaunenus (PYMO) no obmemy obpazosanuto (nmporokosa Ne2/16-
3 01 28.06.2016 r.) ¥ METOAMYECKUMH PEKOMEHJALIMSAMH I10 pa3paboTKe U pearn3aluy
aJlaiTUPOBAHHBIX 00pa30BaTeNbHBIX IPOTPaMM CpeIHero Mpo(EeCCHOHATBLHOIO
06pa3oBaHus, YTBEPXKAEHHBIX OWUpeKTOopoM JlemapTameHTa roCyaapCTBEHHOM
TIOJIMTHKH B chepe noaroToBku pabounx kazapos u JT10O Hayku Poccuu ot 20 anpens
2015 r. Ne 06-830 1 npuMepHO#i nporpaMMoi y4eOHOM TUCHMILTHHEI «MaTeMaTHKa»,
pexoMeHioBaHHOH ®PI'AY «DenepanbHbli HMHCTUTYT pa3BHTHA 0Opa3oBaHUSA»
(ITpotokon Ne 3 ot 21.07.2015 r.).

IIporpaMMa  y4ydThIBa€T  M3MEHEHHMs, BHeceHHble B  DenepaibHbIMH
roCy/lapCTBEHHBIH CTaHAapT cpeaHero obmero oOpa3oBaHHs, 3a(UKCHPOBAHHEIE
NPUMEPHON OCHOBHOM mporpaMMoi cpenHero obmero o6pa3oBaHus, Cleayer
pekoMeHOanusM, ono6peHHbIM mportokonoM Ne 3 or 25.05.2017 r. Hayuno-
MeToauueckoro cosera lleHTpa mnpodeccHoHaNbHOrO 00pa30BaHUS U CHUCTEM
kBaupukaiun OI'AY «O®UPO»: «O6 yrounenun PekoMeHpanuii mo opraHu3allud
NOJTy4eHHs cpeHero obuiero obpa3oBaHus B Mpeaeliax OCBOeHUs 0Opa3oBaTeIbHbBIX
nporpaMM cpenHero npodeccuoHanbHOro obpazoBaHusi Ha 6aze OCHOBHOrO 0OILIEro
obpa3oBaHuss ¢  ydetoM TpeboBaHMi  (enepanlbHBIX  rOCYyAapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAaHJAPTOB M IOTy4aeMOW MNpoGEeCcCCHH WM CHEeLUaIbHOCTH
CpeaHero npoecCHOHATBHOTO obpa3oBaHus (muceMo Jenapramenra
rOCyAapCTBEHHOW TIOJMTHKH B cdepe MNOArotoBku pabouynx kagpoB u JIIO
Muno6prnayku Poccuum ot 17.03.2015 Ne 06-259) u IlpumepHBIX mporpamMm
obmeobpazoBaTeNnbHbIX ~ Y4eOHBIX ~ OUCLMIUIMH — JJIA npodecCHOHATBHBIX
obpazoBaTenbHbIX opranu3aiyi (2015 r.)».

Oprannzauus-pa3pa6orunk: ['BIIOY «EcceHTykckui LEHTp peabMIMTalMU —

HWHBAJIHUI0B M JIMI C OTPaHHYCHHBIMH BO3MOXXHOCTAMH 3JOPOBbSY .

PazpaGoruuk: npenoaaBatens Cublesa A.B.

PaccMoTpeHa Ha 3aceJaHMH LIUKJIOBOM METOAMYECKON KOMUCCHH
001meo6pa30oBaTeNbHBIX JUCLIUIINH

npotokon Ne _{ 0T « 3 » v i 2049r.
[Ipencenarens LIUKIOBOK U ,

METOOUYECKOH KOMHCCHH M/ N.A. MUpOIIHHYEHKO
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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma oOmIeoOpa3oBaTenbHON y4eOHOW JUCHUIUIMHBL «MaTeMaTuka»
MpeaHa3HavYeHa ISl U3YYeHUS] MaTeMaTUKH B MPO(eCcCHOHATBHBIX 00pa30BaTEIbHBIX
opranmanusx CIIO, peanusyromux o0pa3zoBaTeNbHYIO POTPaMMy CPEIHETo OOIIEro
oOpa3oBaHMsI B IIpe/iesiaXx OCBOSCHUS OCHOBHOW MpohecCHOHATBHOW 00pa30BaTEIbHON
nporpammbl CITO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO 00IIero 0Opa3oBaHUS IPHU
MOJTOTOBKE KBaNU(UIIMPOBAHHBIX Pab0OYMX, CIyXKallUX U CIEHUATUCTOB CPETHETO
3BEHA.

[Iporpamma paspabotrana Ha ocHoBe TpeGoBanuii ®I'OC cpemgHero o6IIero
00pa3oBaHusl, MPEABIBISAEMBIX K CTPYKTYpE, COJIECPKAHUIO U PE3ybTaTaM OCBOCHUS
y4eOHOM IuCHMIUIMHBL «MaremaTuka», B COOTBETCTBUM C PexkoMeHmalusiMu o
OpraHu3alMd TOJYYEHHs] CpPEeIHEero oOmero oOpa3oBaHUsA B MpPEAENax OCBOEHUS
o0pa3oBaTeNbHbIX MPOTPaMM CpEeIHEro mnpodeccuoHaIbHOTrO O0pa3oBaHus Ha 0Oasze
OCHOBHOro  o0miero oOpa3oBaHusi C  ydeToM TpeOoBaHMid  (peaepaabHbIX
rocyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJIAPTOB M MOJydaeMoW mpodeccuu wiu
CIEIUAIBLHOCTH CpPeHEro npodeccuoHanbHOro oopasoBanus (rmucbmo JlemaprameHTa
roCyJapCTBEHHOW TOJUTUKU B cdepe MNOoAroToBku paboumx kagpoB u IO
Muno6pHuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxkanue mnporpaMmbl  «MaTemaTuka» HaNpaBlI€HO Ha JOCTHKECHUE
CIEAYIOINX LeJIeH:

+ BOCIIUTaHWE TPAXKIAHCTBEHHOCTH, COLUHUAIBHOM OTBETCTBEHHOCTH, MPAaBOBOTO
CaMOCO3HAHUS, MATPUOTU3MA, TPUBEP>KEHHOCTH KOHCTUTYIIMOHHBIM HNPUHIAIIAM
Poccuiickon @enepaiuuy;

- pa3BUTHE JINYHOCTU HA CTAJNM HAYaJIbHOW COIMAIN3ALNKU, CTAHOBJIEHUE MPABO-
MEpPHOI0 COLHUAIBHOTO MOBEICHUS, IIOBBILIEHUE YPOBHS ITOJIUTUYECKOU,
IIPaBOBOM M JyXOBHO-HPABCTBEHHOW KYJIbTYPbI OJIPOCTKA;

- yrayOlieHne WHTepeca K HM3YYCHHIO COIMAIbHO-DKOHOMUYECKUX U TOJMTHKO-
MPaBOBBIX JUCIHUILINH;

- YMEHHE MoJy4aTh HH()OPMAIINIO U3 PA3TUYHBIX UCTOYHUKOB, aHATU3UPOBAThH, CH-
CTEMaTU3UPOBATH €€, JEJATh BIBOJbI U TPOTHO3HIL;

- coneicTBue (POPMUPOBAHUIO 1ETTOCTHONW KapTUHBI MUPA, YCBOCHHUIO 3HAHUUN 00
OCHOBHBIX c(epax 4YeIOBEUECKOW MEeSTENHHOCTU, COLUAIBHBIX HWHCTUTYTAX,
HOpMax pEryJHpOBaHUs OOIECTBEHHBIX OTHOIICHUM, HEOOXOMUMBIX JIJIS
B3aUMOJICUCTBUS C IPYTUMH JIFOJbMH B paMKaX OTJAEIbHBIX COLMANIbHBIX TPy U
00I1IeCTBA B LICJIOM;

- (opMupoBaHME MOTHBAllUM K OOIIECTBEHHO TIOJIE3HOW JEATEIbHOCTH,
MOBBIIICHUE CTPEMJICHUS K CAMOBOCIIUTAHUIO, CAMOPEATN3ALIMU, CAMOKOHTPOJIIO;



- MPUMEHEHUE MOJYUYEHHbIX 3HAHUN U yMEHUI B MPAKTUYECKOW JESTEIbHOCTU B
pasznuyHbIX chepax 0OIIECTBEHHOM KU3HH.

B mporpammy BKJIIOYEHO coOAep)KaHWE, HAMNpaBJICHHOE Ha (QopMUpOBaHHE Y
CTYJICHTOB KOMIICTCHIIMH, HEOOXOJMMBIX JUISI KaueCTBEHHOIO OCBOCHHS OCHOBHOM
npodeccuoHanbHON 00pa3oBarebHOM nporpammbl CIIO Ha 6aze OCHOBHOTO 0OIIETOo
00pa3oBaHUs C IMOJTYYESHUEM CPEIHETO O0IIero 00pa3oBaHUs; IPOrPAMMBI ITOATOTOBKH
KBATH(UITUPOBAHHBIX Pa0OYMX, CIIyKAIUX, MPOrPaMMbl TTOJTOTOBKHU CIEITHATHCTOB
cpeanero 3BeHa (IITIKPC, IITICC3).

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIUILINUHBI

OBJIACTBH IIPUMEHEHUS ITPOT'PAMMBbI

PaGouast mnporpamMma y4eOHON JUCHUIUIMHBI SIBJISICTCS 4YacTbl0 OCHOBHOM
obpazoBarenpHoMIporpamMmmbl B coorBeTcTBUM ¢ I'OC CIIO no npodeccun

09.01.03 Macrep no 06pabdoTke uuppoBoil HHPOPMALIUH.
OBIIIASA XAPAKTEPUCTUKA AJIAITUPOBAHHOH
IMPOI'PAMMBINOAroTOBKM  CHENUAIMCTOB CPEAHErO 3BEHA  aJalNTHUPOBAHHAS
oOpazoBarenbHas MporpaMMa MoJAroTOBKH KBATU(DUIIMPOBAHHBIX pa0OUUX, CIIyKAIIUX
— MporpamMma, aJanTUpOBaHHas JUisi 0Oy4YeHHUs] WHBAJIMOB U JIMI[ C OTPaAaHUYCHHBIMU
BO3MOHOCTSIMU 3/I0POBBSI C YUETOM OCOOEHHOCTEHN MX MCUXO(PU3UUECKOTO Pa3BUTHSA,
WHJIUBUAYAIBHBIX BO3MOXXHOCTEM M MpH HEOOXOJAMMOCTH  OO€CIeUMBAIOIIAs
KOPPEKIMI0O HAPYUIEHUW pa3BUTHUS W COIMAIBHYIO aJlalTallii0 YKa3aHHBIX JIUII.
NuBanuya — 1Mo, KOTOpOE UMEET HapyLIEHHUE 3J0POBbSl CO CTOMKHM PAacCTPOWCTBOM
(GyHKUMKA opraHu3Ma, OOYyCIIOBJIEHHOE 3a00JeBaHUEM, IOCJIEACTBUSIMU TpPaBM WIIU
nedekTamMu, TPUBOJANIECE K OTPAHUYCHUIO KU3HEIEATETLHOCTH M BBI3BIBAIOIIECE
HEOOXOIUMOCTh €ro COlMaIbHOM 3anmuThl. OOyuaromuics ¢ OrpaHMYCHHBIMU
BO3MOXHOCTSIMU 3JI0POBbs — (U3HUECKOE JIUII0, UMEIOIEe HEJOCTATKU B (PU3UUECKOM
U (WIM) TICUXOJOTHYECKOM PAa3BUTUM  TOATBEPXKICHHBIE TMCHUXOJIOTOMEIUKO-
MearorTMYecKO  KOMHUCCHUEW MPEMNsTCTBYIONIME TMOJYYEeHHI0 oOpa3oBaHusi 0e3
CO3JIaHUsI  CMEIUANbHBIX ycioBUiM. CrHeuualbHbIC YCJIOBHUS JJIA  TOJTYYEHUS
o0pa3oBaHUsI — YCJIOBUSI OOyYEeHHUsS, BOCHUTAHUS U PaA3BUTUS OOYUYAIOIIUXCS
WHBAUIOB U OOydYaroumxcs ¢ oOmuMu 3a00J€BaHUSAMHM , BKIIOYAIOIINE B ceOs
UCIIOJIb30BAHUE CHEIHATBHBIX 00pa30BaTENbHBIX MPOTPAaMM U METOAOB OOYyUYeHUS U
BOCIIUTAHUS, CHEIUATBHBIX YyYeOHUKOB, YYEOHBIX TMMOCOOMM © JUIAKTHYECKHX
MaTepHasioB, CIENUATbHBIX TEXHHUYECKUX CPEACTB OOYyYEeHHsI KOJJICKTUBHOTO U
WHJMBUAYaJILHOTO TI0JIb30BaHUS, MPEJOCTaBICHUE YCIYyTI aCCHUCTEHTa (MOMOIIHUKA),
OKa3bIBAIOIIETO OOYYarOUMCS HEOOXOAUMYI0 TEXHUYECKYH) MOMOIIb, MPOBEICHUE
TPYINIOBBIX U WHAWBUIYATbHBIX KOPPEKIIMOHHBIX 3aHATHN, oOecredyeHue aocyra u



Apyrue yciuoBus, ©0€3 KOTOPBIX HEBO3MOXKHO WM 3aTPyJHEHO OCBOCHHE
oOpa3oBaTeNbHOM MPOrpaMMbl  HWHBAaMJAAMH W OOyYarommMXcs C  OOmUMHU
3a00J1€BaHUSIMU.

Marematuka SABJISIETCS byHIaMeHTaIbHOM o011eo0pa3oBaTeabHON
TUCITUTUIMHOW ~ CO  CIIOKHMBIIIMMCSL  YCTOWYHMBBIM  COJEp)KaHHUEM W OOIUMU
TpeOOBAHUAMU K MTOATOTOBKE 00YUAIOIIUXCSI.

VYyeOnass pgucnmmuimHa «MartemaThka: anreOpa, Hadajga MaTeM.aHalu3a,
TeOMETPHS» U3ydaeTcsi B 00I1e00pa30BaTeIbHOM ITUKIIE YIEOHOTO TIIaHa

OOmue 1end HW3y4YeHUs MaTeMaTHUKU TPaJAUIMOHHO PEAIM3YIOTCS B YEThIPEX
HaTpaBIICHUSX

1) o01iee mpeacTaBieHue 00 UASSX U METOJaX MaTeMAaTHKH;

2) MHTEIJICKTyaIbHOE PA3BUTHC;

3) OBJIaJIcHUE HEOOXOIMMBIMI KOHKPETHBIMU 3HAHUSIMU ¥ YMCHUSIMH;

4) BOCIIUTATEIIbHOE BO3/ICHCTBUE.

[Ipodunuzamus neneit MaTeMaTHYecKOTo 00pa3oBaHUs OTpakaeTcsl Ha BhIOOpE
IPUOPUTETOB B OpraHU3alUK YYeOHOMN ACSITEIBHOCTH 00yYatonuXcsl.

N3yuenne marematuku Kak MpoduiabHOM o0Ieo0pa3oBaTeabHON  yueOHOM
JTUCITUTUINHBI, YYUTHIBAIOIMICH CIeNU(PUKYy OCBaMBaeMbIX CTyACHTaMH mpodeccuid
CIIO nnu ciermansHOCTH CIIO, 06ecnieunBaeTcst:

- BBIOOPOM pa3IUYHBIX MOJIXO0B K BBEJJICHUIO OCHOBHBIX MOHSATHUH;

- (OpMHUPOBAHUEM CUCTEMbI YU€OHBIX 3a/IaHUM, oOecrieunBaronux P PpeKTuBHOE
OCYIIECTBIICHUE BHIOPAHHBIX IEEBBIX YCTAHOBOK;

- of0oramieHreM CIeKTpa CTHIeH yuyeOHON AESITeNbHOCTH 3a CUET COTJIACOBAHUS C
BEIYIIUMH JIEATEIbHOCTHBIMU XapaKTEPUCTUKAMU BBIOpAHHOW mpodeccuu /
CHELHAIbHOCTH.

[IpodunbHas cocraBisionias oOTpaxaercs B TpeOOBaHMSIX K IOJATOTOBKE

00yJaromuXcs B YaCTH:
oO11eil cucTeMbl 3HaHUMN: CoJIepKaTeIbHbIE MPUMEPHI UCTIOIb30BaHUS
MaTEeMaTHYECKUX UJIeH U METOAOB B MPOo(hecCHOHANBHOM e TENbHOCTH;
- YMEHHUH: pa3nuuue B YypOBHE TpeOOBaHWA K CIOXHOCTH MPUMEHSEMBIX
QJIITOPUTMOB;
IPAKTUYECKOTO  HUCMOJb30BAaHUS  NMPUOOPETEHHBIX 3HAHMM W YMEHHUH:
MH/IMBHUIyaJIbHOTO YYEOHOIO OMbITa B MOCTPOECHUU MATEMAaTUYECKUX MOJEIIEH,
BBIMIOJTHEHUH HCCIIEI0BATENBCKUX TPOEKTOB.

Conepxxanue y4eOHOM AUCHUIUIMHBI pa3paO0TaHO B COOTBETCTBUU C OCHOBHBIMHU
coJiepKaTeIbHBIMU JTMHUSMU O0YYEHUSI MAaTEMATHKE:

anreOpanyeckast JIMHHS, BKIIOYAIOIIAs CHCTEMAaTHU3AIMIO CBEJCHUN O YHUCIIax; H3-

Y4YeHHE HOBBIX W 000O0IIEHWE paHee H3YyYCHHBIX oOmepanuii (BO3BEICHHE B



CTENEeHb, U3BJCUYECHHE KOpHS, JorapupMUpOBaHUE, CUHYC, KOCHHYC, TAHTEHC,
KOTaHT'€HC ¥ 0OpaTHbIe K HUM); U3yYeHHE HOBBIX BUJIOB YHCIIOBBIX BBIPAXKEHUHN U
GbopMyJ; COBEpPUICHCTBOBAHHWE MPAKTUYECKUX HABBIKOB M BBIYMCIHUTEILHON
KyJbTYpbl, PacIIMpEHHE M COBEPIICHCTBOBAHUE AJIreOpanyecKoro amnmnapara,
chOpPMUPOBAHHOTO B OCHOBHOM IIIKOJE, M €ro MNPUMEHEHHWE K PEUICHHIO
MaTeMaTUYECKHUX W MPUKIAJIHBIX 33/1a4;

- TEOpeTUKO-(QYHKIMOHANIbHAA  JIMHMS, BKJIIOYAION[asi CHCTEMaTH3alui0 |
paclIMpeHue CBEACHUM O (YHKIMAX, COBEPIICHCTBOBaHHE Tpaduueckux
yMEHUH; 3HAKOMCTBO C OCHOBHBIMU HJECSIMH M METOJaMHU MaTEMaTHYECKOTO
aHanu3a B 00bEMe, IMO3BOJSIONIEM HCCIEAOBaTh JJIEMEHTApHbIE (PYHKIUU U
pelarh MNPOCTEUIINE TeOMETpHuecKue, (PU3NYECKHe W JIpYTrue MPHUKIaIHBIC
3a/1auu;

- JIMHUS YpPaBHEHUI W HEPABEHCTB, OCHOBAHHAsS HAa MOCTPOEHUU U HCCIEIOBAHUU
MaTeMaTUYECKUX MOJENEH, MepeceKaromascs ¢ aareOpanyeckoil 1 TEOpPETUKO-
(GYHKUIMOHATBHOM JUHUSMU U BKIIIOYAIOINIAsl Pa3BUTHE U COBEPIICHCTBOBAHHE
TEXHUKH aireOpandyeckux MpeoOpa3oBaHUN JUId  pELICHHUs  YpaBHEHMI,
HEpaBEHCTB U CHUCTEM; (OPMHPOBAHUE CIIOCOOHOCTH CTPOUTH M MCCIEI0BATH
MPOCTEUIINE MAaTEMAaTUUECKUE MOJIENIN TIPU PEIICHUH MPUKIIAIHBIX 3a]a4, 3a/1a4
U3 CMEXKHBIX U CIIEHUATBHBIX TUCLHUILINH;

- TEOMETpUYECKas JIMHHS, BKJIIOYAIOWIAs  HArJsgHblE MPEACTaBICHUS O
MPOCTPAHCTBEHHBIX (UIypaX M H3YyUYEHUE HUX CBOWCTB, (POPMHUPOBAHUE U
pa3BUTHE IIPOCTPAHCTBEHHOIO BOOOpaKeHus, pa3BuUTHE Croco00B
F€OMETPUYECKUX M3MEPEHUH, KOOPAWHATHOIO M BEKTOPHOIO METOJIOB IS
pelIeHUs] MaTEMAaTUYECKUX U TPUKJIIAHbBIX 33]1a4;

- CTOXaCTUYECKas JIMHUS, OCHOBAHHAsg Ha pPAa3BUTUU KOMOMHATOPHBIX YMEHUH,
MPEACTABICHUIM 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPY’KaIOILEro MUpA.

Paznensl (Tembl), BKIIOUEHHBIE B COJIEp)KaHUE y4eOHOW AMCUMIUIMHBI, SBISIOTCS
oOmumMu 17151 Bcex nmpoduieit npodeccuoHaibHOTO 00pa30BaHus U IIPU BceX o0beMax
y4eOHOTO BpEMEHH HE3aBHUCHMO OT TOTrO, SBJSETCS JU y4eOHas JUCHUIUIMHA
«Matematuka» 6a30BOM WU TPOPUITLHOM.

B npuMepHBIX TeMaTHYECKUX TIaHaX MPOrpaMMbl YUeOHBINM MaTepual mpeIcTaBlieH
B (hopMe YepeayIOLIErocs: pa3BepThIBaHUSI OCHOBHBIX COAEPKATEIbHBIX JMHUH (ajire-
OpanuecKoi, TEOPETUKO-(PYHKITMOHAILHOM, ypaBHEHUI u HEPABEHCTB,
re€OMETPUUYECKOM, CTOXaCTHYECKOH), YTO TO3BOJSET THUOKO HCIOJB30BaTh MX
pacmosoKeHNE ¥ B3aUMOCBSI3b, COCTABIIATH pabOunil KaJeHAapHBIN IJIaH, MO-Pa3sHOMY
yepenysi yueOHble TeMbl (TJIaBbl YUEOHHMKA), YUUTHIBAsI MPOPUIb NPOPECCHOHATBHOTO
obpazoBaHnus, crenuduxky ocBanBaemoit npodeccuu CIIO wm cnenumansaoctu CIIO,



rIIyOMHY U3y4Y€HUs MaTepuaia, ypoBeHb MOJATOTOBKH CTYIEHTOB MO MPEAMETY.

Wzydyenne  oOmieoOpa3oBaTenpHOM — y4eOHOW — TUCHUIUIMHBI — «MaTtemaTtuka»
3aBepIIaeTCs MOJBEICHUEM WTOTOB B (JopMe dK3aMeHa B paMKax MPOMEKYTOUHOU
aTTecTalnu CTyJIeHTOB B mporecce ocBoeHust ocHoBHo OITOII CITO ¢ nonyyenuem
cpennero obmiero oopazosanus (ITIIKPC, ITTICC3).

MECTO YYEBHOM JUCIUIIJIMHBI B YYEBHOM ILIAHE

Yyebnass  mucrumuimHa — «MaTemMaTukay ~— SBISETCS  YU4EOHBIM — IIPEAMETOM
oOsi3aTenpHONM mpeAMeTHOM obmactn «Marematuka u  uHpopMmaTHkay OI'OC
cpeaHero o01iero 0opa3oBaHusl.

B npodeccronanbHbIX  00pa3oBaTENbHBIX  OpraHU3alMsaX,  PeaTU3YIOMINX
o0Opa3oBaTeybHYI0 MPOrpaMMy CpeIHEro oOLIero oOpa3oBaHus B Ipeenax OCBOCHUS
OIIOIT CIIO na ©6a3e ocHOBHOro oOImIero oOpa3oBaHMs, y4eOHasl JUCUUILTAHA
«MaremaTuka» u3ydaercs B oOuieoOpa3zoBaTeabHOM Lukie yueOHoro miana OITOIT
CIIO Ha 06a3ze OCHOBHOTO 00IIEro 00Opa30oBaHMs C TOJYYEHHUEM CPEIHEro OOIIero
o6pazosanus (IIIIKPC, ITTICC3).

B yue6nbix mnanax I[IITKPC, TITICC3 yuyebHas qucuuiinia «MatemaTukay BXOJIUT
B COCTaB 00mUX 00Ie00pa3oBaTeNbHbIX YUYEOHBIX AUCIUIUIMH, (POPMUPYEMBIX W3
o0s3aTeNbHBIX MpeAMeTHBIX obOsacteir ®I'OC cpeanero odiero odpa3oBaHus, A
npodeccuit CIIO wunmu cneumanbHocTedt CIIO  cooTBercTByROmIEro mpoduis
podheCCUOHAIBHOTO 00pa30BaHUs.

PE3YJbTATHI OCBOEHUS YYEBHOW JUCIHUTLIIMHBI

OcBoeHue cojiepKaHusl yueOHON AUCIUIUTMHBI «MaTeMatrnka» obecrieunBaeT
JTOCTH)KEHUE CTYACHTAMHU CIIEAYIOLINX pe3yabmamos.

JUYHOCMHDIX.

c(hOpPMUPOBAHHOCTh MPEJICTABICHUN O MaTEMAaTHKE KaK YHHUBEPCAJIBHOM SI3BIKE
HayKH, CpEJICTBE MOJCIIMPOBAHMS SIBICHUM M MPOLIECCOB, UIESIX W METOJax Ma-
TEMAaTHUKHU;

MMOHMMAaHUE 3HAYMMOCTH MaTEeMaTUKH Jii Hay4YHO-TEXHUYECKOro Iporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKEe KaK K YacTH OOIIeueIOBEYSCKOM
KYJbTYphl 4Y€pe3 3HAKOMCTBO C MCTOpPHEN pPa3BUTUS MaTEMAaTHUKH, 3BOJIOLMEH
MaTeMaTUUYECKUX UACH;

Pa3BUTHE JIOTHYECKOTO MBIIIJICHHS, IPOCTPAHCTBEHHOI'O BOOOPaKEHHUSI, AITOPHT-
MUYECKOW KYJIbTYphbl, KPUTUYHOCTH MBIIIJICHUS Ha YpPOBHE, HEOOXOIMMOM ISt
Oynymielt mpodeccHuoHaIbHON JeATEeNbHOCTH, ISl TPOJOJDKEHUST 00pa3oBaHUSl U
caM000pa30BaHMS;



OBJIAJICHUE MATEMaTUYECKMMU 3HAHUSIMH U YMEHUSAMH, HEOOXOJUMBIMU B TO-
BCEIHEBHOM JKM3HU, JJII OCBOCHHSI CMEXHBIX €CTECTBEHHO-HAYYHBIX NHUCIUIUIMH U
JUCIUIUINH TTPO(EeCcCHOHaIBHOTO KKIIA, IS TTOJTy4eHUsT 00pa3oBaHus B 00J1acTsIX, HE
TpeOyIOIMX YriIyOJIeHHON MaTeMaTH4eCKON MOITOTOBKY;

TOTOBHOCThH U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSDKCHUH BCEW JKM3HU; CO3HATEIHLHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCIIOBHUIO YCIEITHON MPOPECCUOHATILHON U OOIIECTBEHHOM eI TENbHOCTH;

TOTOBHOCTh M CIOCOOHOCTbh K CAMOCTOSITEIbHOM TBOPYECKOW U OTBETCTBEHHOM
NEATEIIbHOCTH;

TOTOBHOCTH K KOJUIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B 00pa-
30BaTEIbHOM, OOILIECTBEHHO TMOJE3HOM, y4eOHO-HCCIIEeI0BATEIbCKOM, MPOCKTHON M
JIPYTUX BUJIaX ACSTEILHOCTH;

OTHOIIIEHUE K MPO(ECCHOHAIIBHOU NIESITEIbHOCTH KaK BO3MOXKHOCTH Y4acTHS B
pEIICHUN  JIMYHBIX, OOIIECTBEHHBIX, TOCYJAapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0iem;

- MemanpeoMemHbuIxX.

YMEHHUE CAMOCTOSITEILHO ONPEAEHATh eI ACATEIIbHOCTA U COCTABIIAThH IUIAHBI
NEATEIIBHOCTH;, CAMOCTOSATENBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATH
NEATENIbHOCTh;, HCIOJb30BaTh BCE BO3MOXHBIE PECYpPChl Il JTOCTHKECHUS
MOCTABJICHHBIX II€JIEW W pealu3aliy TUIAHOB JIESITEIbHOCTH; BBIOMpATh YCIHEIIHbIC
CTpaTEruu B Pa3IMYHbIX CUTYAIUX;

YMEHHE MPOAYKTUBHO OOIIATHCA U B3aUMOJCHCTBOBATh B MPOILIECCE COBMECTHOM
NEeATEeIbHOCTU, YYUTHIBATh MO3UIIMHU APYTUX YYACTHUKOB ACATEIBLHOCTH, 3D (DEKTUBHO
paspemniath KOH(MIUKTHI,

BJIa/ICHUE HaBBIKAMU MTO3HABATEIILHON, yUeOHO-UCCIIE0BATEIHCKOM 1 MPOEKTHOMN
JeSTEeIbHOCTH, HABBIKAMH pa3pelieHuss MmpoosieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7ay, NMPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

FOTOBHOCTh M CIIOCOOHOCTh K  CaMOCTOSTENIbHOW  MH(OpMAIIMOHHO-
MO3HABATEJIbHON JNIeSITEIbHOCTH, BKJIIOYAs YMEHHE OPUEHTUPOBATHCS B Pa3IMUHBIX
HUCTOYHUKAX  HHQOpMAIIMU, KPUTUYECKH  OIEHUBATh U  HHTEPHPETUPOBATh
uHGOPMAITUIO, TTOJIYYaeMYI0 U3 PA3IMYHBIX HICTOYHUKOB;

BJIQJICHUE SI3BIKOBBIMHM CPEACTBAMH: YMEHHUE SICHO, JIOTHYHO M TOYHO H3JaraTh
CBOIO TOUKY 3PEHUSI, UCIIOIb30BaTh aJI€KBAaTHHIE SI3bIKOBBIE CPEICTBA;

BJIaJICHUE HABBIKAMH MMO3HABATEIBHON pe(IeKCH KaK OCO3HAHMS COBEPIIAEMBIX
NEeUCTBUIN U MBICITUTEIBHBIX MPOIIECCOB, UX PE3YJbTaTOB U OCHOBAHUM, TPAHUI] CBOETO
3HAHUS U HE3HAHMS, HOBBIX MMO3HABATENIBHBIX 33J1a4 U CPEJCTBIJIS UX JOCTHIKCHUS;

I[EJICYCTPEMIICHHOCTh B TMOWCKAX W MPUHATUU PEIICHUM, cCOOOpPa3UTENbHOCTh U



UHTYMIIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJICTABICHUN; CIOCOOHOCTH BOC-
IPUHUMATh KPACOTY Y TAPMOHUIO MUPA;
©  NpeoMemHulx:

c(hOPMHUPOBAHHOCTh TMPEJCTABICHUH O MAaTeMAaTHKE KaK 4YacTh MHPOBOMH
KyJbTYpbl U MECTE MAaTEeMAaTHKH B COBPEMEHHOU IHBWJIM3AINH, CITOCO0AaX OMUCAHUS
SIBJICHUM PEAIbHOIO MUPA HA MATEMAaTUYECKOM SI3BIKE;

c(hOpPMHUPOBAHHOCTD MPEACTABICHUM O MaTEMAaTUYECKUX MOHSATUSAX KaK Ba)KHEH-
IUX MAaTEeMaTUYECKUX MOJENSIX, MO3BOJSIONIMX ONUCHIBATH W H3ydaThb pa3HbIC
IPOLIECCHl W SIBJICHUSA; MOHUMAHHUE BO3MOMXHOCTHM AKCMOMATUYECKOTO MOCTPOCHHUS
MaTeMaTH4YECKUX TEOPHIl;

BJIAJICHUE METOJIaMH JI0KA3aTEIbCTB U aITOPUTMOB PEIICHUS, YMEHHUE UX IIPUME-
HSTh, IPOBOJIUTH JOKA3aTEIbHBIE PACCYXKICHUS B XOJI€ PEUICHUS 3a1aY;

BJIAJICHUE  CTAaHJAPTHBIMM  NPUEMaMU  PEIICHUS  pPAlMOHAJIBHBIX U
VUPPALUOHAIBHBIX, MIOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHCHUN U
HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTrPaMM, B TOM
yyciie JUIl TOMCKAa IIyTH PpELUIeHUs W WUIKOCTPALMUA PELICHUs YPaBHEHUM W
HEPABEHCTB;

c(hOpPMUPOBAHHOCTh MPEJACTABICHUN 00 OCHOBHBIX MOHSTHSX MATEMaTUYECKOTO
aHajiM3a U UX CBOMCTBAX, BIaJICHUE YMEHUEM XapaKTEPU30BaTh MoBeAcHUE QYyHKIUHI,
WCMOJIb30BAHUE TMOJYYEHHBIX 3HAHWUW JJI1 ONWCAHUA W AaHAIN3a PEalbHBIX
3aBHCUMOCTEH;

BJIaJICHUE OCHOBHBIMU MOHATUSIMU O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUYE-
CKUX (purypax, uXx OCHOBHBIX CBOMCTBAxX; C(HOPMUPOBAHHOCTh YMEHHs PACIIO3HABATH
reoMeTpuyeckue (Urypbl Ha depTexkax, MOJIETAX U B peaIbHOM MHUpE; MPUMEHEHUE
M3YUYCHHBIX CBOWMCTB TeoMmeTpudeckux Guryp u dopmMyn i pelieHUs
F€OMETPUYECKUX 3a/1a4 U 337a4 C MMPAKTUUECKHUM COJICPKaHUEM;

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O Mpolleccax U SIBICHUSIX, UMEIOLIUX BEPO-
SATHOCTHBIA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MUDE,
OCHOBHBIX TOHSTHSX 3JJIEMEHTAPHOM TEOPUU BEPOSTHOCTEM; YMEHUW HAXOIWTh U
OIICHUBATh BEPOSITHOCTH HACTYIUICHHS COOBITHM B TPOCTEHIIMX MPAKTHUYECKHUX
CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYaWHBIX BEJIUYUH;

BJIaJICHUE HABBIKAMH HCIIOJIb30BAaHUSA TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IpU
pelIeHny 3aaa4.



CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCIHUILIUHBI

2.1. O0beM yueOHOI TUCHUIIMHBI M BHAbI Y4e0OHOH padoThI

Tabnuma 2.1
Bup yyeOHo# padoThI KounuyecrBo
4acoB
MakcuManbHasi yueOHasi HArpy3ka (Bcero) 417
Oo0s3aTeIbHAA ayAUTOPHAA y4eOHAasi HATPY3Ka (Bcero) 2178
B TOM YHCJIE:
JIeKIIMOHHBIE 3aHATHS 139
[TpakTryueckue 3aHATUSA 139
CamocrosiTesibHasi padoTa o0y4uariuerocs (Bcero) 139
Hmozoean ammecmayusn 6 popme sx3amena.

BBEJIEHUE
MatemaTika B HayKe, TEXHHKE, SKOHOMHKE, MH()DOPMAIIMOHHBIX TEXHOJOTHUAX MU
MPaKTUIECKON nesTenbHOCTH. Llenu u 3a1aun M3ydeHUs MaTeMAaTHKH TPU OCBOCHUHU
npodeccuii CI1O u cnermansnocteii CI1O.

AJIT'EBPA

Pazeumue nousmust o wucne

[lenbie ¥ paunvoHalibHBbIE uucia. JlelcTBUTENbHbIE uucha. [lpubaudsxcennvle
eviuucnenus. Kovnnexcnole uucna.

Kopnu, cmenenu u nocapugmoi

Kophau n crenenu. KopHu HaTypanbHOM CTENIEHU U3 YHUCIIA U UX CBOMCTBA. CTENEHH
C pauHMOHAJIBHBIMM IIOKA3aTENsIMU, HMX CBOMCTBA. CTElneHW C JAEeHCTBUTEIBHBIMU
nokazareisiMu. Cgoticmea cmenenu ¢ 0eticmeumelbHblM HOKA3AmeleM.

Jlorapudm. Jlorapubm uyuciaa. OcCHOBHOE JIOTapU(DMHUECKOE TOXKIACCTBO.
Hecstuuable W HaTypaibHble jorapudmsel. [IpaBuma peictBuit ¢ morapudmamu.
IIepexox K HOBOMY OCHOBAHHUIO.



[IpeoOpa3zoBanue anreOpanveckux BhipaxeHui. [IpeoOpa3zoBaHue palMoOHaIbHBIX,
UPPALUOHATBHBIX CTENEHHBIX, TOKA3aTENIbHBIX U JTOTapU(OMHUUECKUX BhIPAKECHHI.
lIpakmuueckue 3anamus

Apudmernueckue ASHUCTBUS HAl YUCIAMU, HAXOXK/IEHNE MPUOIMKEHHBIX 3HAYCHUN
BEJIMYMH Y MOTPEUIHOCTEN BBIYMCICHUMN (a0COMOTHOM U OTHOCHUTENBHOM), CPaBHEHUE
YU CJIOBBIX BBIPAKECHUMU.

BrluncneHne u cpaBHEHHE KOPHEN. BpINOJIHEHNE pacyeToB C paJluKalaMu.

Pemienne wuppanuoHanbHbBIX ypaBHEeHHMM. HaxoXaeHWe 3HA4YE€HU CTENEHEH C
panuoHaNbHBIMU  TIOKazaTesnssmMu.  CpaBHeHue — cteneHeil.  [IpeoOpaszoBaHus
BBIPAKEHUH, COAEPIKAIINX CTETIEHU. Penenne noka3areybHbIX YPaBHEHUM.

Pemenne npukinagHeIx 3aa4.

HaxoxneHnve 3HaueHuil orapudma mo mpou3BOJIbHOMY OcHoBaHMIO. [lepexon ot
OJIHOTO OCHOBaHUsA K Jpyromy. Beluucienue u cpaBHEHHE JIOrapu(MoB.
JlorapudmupoBaHue 1 NOTEHIIUPOBAHUE BBIPAKEHU.

[Tpubnv>keHHbIE BBIYMCICHUS U PEIICHUS MTPUKIIAIHBIX 3a]1a4.

Pemenue norapupMudecKkux ypaBHEHHM.

OCHOBbBI TPUTTOHOMETPUU

OCHOBHBIE TOHATHS

Pagnannas mepa yria. BpamarensHoe nBuxkeHue. CUHYC, KOCHHYC, TAHTE€HC M
KOTaHT€HC YHCIIa.
OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA

®opmynsl npusBeaeHUss. Popmynbl cioxkeHUs. Popmynbl yABOCHUS Dopmyibl
NOJOBUHHO20 Vead.

[IpeoOpa3zoBaHus MPOCTEUIIUX TPUTOHOMETPUUECKUX BBIPAKEHUN

[IpeoOpazoBaHue CyMMbl TPUTOHOMETPUYECKUX (YHKIMI B TPOU3BBEJCHUE U
MIPOU3BEICHUS B CYMMY. Boipasicenue mpuecoHomMempuieckux OyHKyuii uepe3 maueenc
NOJIOBUHHO20 AP2YMeEHmA.
TpuroHoMeTpuuecKkre ypaBHEHUSI U HEPABEHCTBA
IIpocmenuiue MpU2OHOMEMpUYecKue VPAGHEHUS. IIpocmenwiue
MpU2OHOMEMpU4ecKue HepaseHcmada.

OOpatHbie TpuroHoMeTprudecKkue QyHKIMN. APKCUHYC, apKKOCUHYC, apKTaHTEeHC.
IIpaxmuueckue 3anamus

PaauaHHbBIM METO U3MEPEHUS YIJIOB BPAILICHUS U CBA3b C TPAyCHOU MEPOIL.

OCHOBHBIC TPUTOHOMETPUYECKHUE TOXKIECTBa, (OPMYJIBI CJIOXKEHUS, YIBOCHUS,
npeoOpa3oBaHUE€ CyMMBl TPUTOHOMETPHUYECKMX (YHKIUA B  TMPOU3BEACHUE,
npeoOpa3zoBaHue MIPOU3BEICHUSA TPUTOHOMETPUUECKUX byHKIMA B



cymmy.lIpocTeiiiire TpuroHoMeTpruuecKue YpaBHEHHsI U HEPABEHCTBA.
OOpatrHble TPUTOHOMETPUYECKUE (DYHKIIMH: apKCUHYC, apKKOCUHYC, apKTAaHT€HC.

®YHKIUU, UX CBOMCTBA 1 I'PAGUKH

Oyukiuu. OO05acTh OompeleNeHuss U MHOXKECTBO 3HauyeHHH; Trpaduk ¢GyHKIUH,
noctpoeHue rpadukoB QyHKINN, 33 JaHHBIX Pa3JIMYHBIMH CIIOCOOaMH.

CpoiictBa (yHKIMHU. MOHOTOHHOCTH, UYETHOCTb, HEYETHOCTh, OTPAHHUUYEHHOCTH,
nepuoANYHOCThb. [IpoMexyTku Bo3pacTaHusi U yObIBaHUS, HauOoJbllee U
HauMEHbIIIee 3HAUYCHUs, TOUKH dKcTpeMyma. ['paduueckas unrepnperanus. [Ipumepsr
(GYyHKUMOHATBHBIX  3aBUCMMOCTEH B peajbHBIX IMpoleccax U SIBICHUSX.
Apudmernueckue omepanun Haj QyHKuusMu. CroxkHas (QyHKIUS (KOMITO3UITHSA).
llonusmue o nenpepvisnocmu hyHKyuu.

Obpamnuvle @ynkyuu. Obnacms onpeodeiieHus u 06aACMb 3HAYeHUU O00PaAmHOU
¢dyuxyuu. I paghux obpamnoti pynxyuu.

Crenennbie, IOKa3aTelbHbIE, Jorapu(pMUIEcKre U TPUTOHOMETPUIECKIE (PYHKIIUH.
OOparHble TPUTOHOMETPUYECKHE (PYHKIIUU

Omnpenenenus QyHKIMM, UX CBONCTBA U TpadUKH.

[TpeoOpa3zoBanus rpaduxos. [lapannenbHblil epeHOC, CUMMETPHUST OTHOCHUTEIBHO
Oocel KOOpJIMHAT M CHMMETpPUS OTHOCUTEIBHO Hayalla KOOpPJIWHAT, CHUMMETpUs
OTHOCHUTEIBFHO MPSMOM Y= X, pacTsDKEHUE U C)KaTUeE BAOJb OCEil KOOpIUHAT.
lIpakmuueckue 3anusamusi

[Tpumepsl 3aBUCHMOCTEH MEXIy IEPEMEHHBIMH B pEalbHBIX TMpolleccax u3
CMeXHBIX aucuuiuimH. Onpenenenue QyHkuuil. [locTtpoeHune M ureHue rpaukoB
¢bynkuuii. Mccnenoanue dyukiuuu. CBoiicTBa JTUHEHHOM, KBAJAPaTUYHON, KYCOYHO-
JTUHENHOUN U npoOHONMMHEHHON GyHKIMNA. HempepbiBHBIC U IEpHOIUYECKUE (PYHKITUH.
CpoiictBa u TpaduKu CHHyCa, KOCHHYCa, TaHreHca M KoraHreHca. OOpaTHbIe
bynkuuu u  ux  rpapuku. OOpaTHbIe  TPUTOHOMETpPUYECKHE  (DYHKIIHH.
[IpeoOpazoBanus rpaduka ¢GyHkiuu. ['apMoHunueckue konedanus. IlpukiagHbie
3a/1a4H.

[TokazarenpHble, JorapudMuyeckue, TPUTOHOMETPHUUECKHE  YpaBHEHUS U
HepaseHcmed.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

[TocnenoBaTenbHOCTH. Cnoco0b1 3a1aHus u CBOICTBA YU CIIOBBIX
nocienoBaTenbHocTel. [lonsamue o npedene nocredosamenvhocmu. Cywecmeosanue
npedeia  MOHOMOHHOU  02paHudeHHou  nociedogamenvrocmu. CyMMHUpPOBaHUE
nocyienoBaTeabHOCTe. beckoHeuHo yObIBaroIiasi reoMeTprueckas mporpeccust u ee



cyMMa.

[IpousBonnas. IlonsitTue o mpou3BOAHOM (YHKIIMU, €€ TEOMETPUYECKHN W
du3nueckuil cMbICi. YpaBHEHUE KacaTeslbHOU K Tpaduky ¢yHkuuu. [IpousBoaHbie
CyMMBI, Pa3HOCTH, ITPOU3BENCHUSA, YaCTHBIE. [[pON3BOHBIE OCHOBHBIX JIEMEHTAPHBIX
¢ynkiuii. [IpuMeneHne MpPOM3BOAHON K HMCCIEAOBAHUIO (PYHKIMM M TOCTPOEHUIO
rpadukoB. Ilpouszeoousvie 06pamuol hynKyuu u KOMRO3uyuu QYyHKYuuU.

[IpuMepbl UCIOB30BaHUS TPOU3BOIHOM 711 HAXOKICHHSI HAWITYYIIIETO PEIICHUS B
NpUKJIAJAHBIX 3ajadax. BTopas mnpousBojaHas, e€e reoMeTpudeckuil u (usmdyeckuit
cMmbIci. Haxoxxaenue ckopocTu Juist mpoliecca, 3aJJaHHoro GopMyson U rpaduxom.

[lepBooOpa3zHas u wuHTerpai. llpuMeHeHHe ONpEAENeHHOr0 HHTerpaia s
HaxXOXKJEHUs IUIOIIAAN KpUBOJMHENHHON Tpaneuun. ®opmyna Hetorona—JleliOnuna.
[Ipumepsl IpUMEHEHHsI MHTETpajia B PU3UKE U TEOMETPHUH.

IIpaxmuueckue 3anamus

YucnoBass NOCIEA0BATENbHOCTh, CIOCOOBI €€ 3aJaHUs, BBIYUCICHUS YJICHOB
nocnenoBarenbHocTU. [lpeaen mocnepoBarenbHOCTH. beckoHeuHo —yObIBaroIas
r€OMETPUYECKAs IIPOrPECCHU.

IIpon3BoaHas: MEXaHUYECKUN U TE€OMETPUYECKUM CMBICII IPOU3BOJIHOM.

VYpaBHeHue  kacatenpHOM B o0mem  Buuge. llpaBwia  u dopmydisl
mupdepenurpoBanusi,  TabIUMUA  MNPOU3BOJIHBIX  AJEMEHTAPHBIX  (DYHKIIMIA.
UccnepoBanne (QPyHKIMM C MOMOIIBIO MPOU3BOAHOW. HaxoxxneHue HauOobIIero,
HaVMEHBILIETO 3HAYEHMS M SKCTPEMAJIbHBIX 3HAUEHU (PyHKIUU.

WNurterpan u mnepBooOpa3Hasi. Teopema Hprorona—IJleiiOnuna. [Ipumenenue
MHTErpaJla K BBIYUCICHUIO (U3NYECKUX BEJTUYMH U TUIOIIA IEH.

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHMST W CUCTEMBl ypaBHEHHMU. PanumoHnanpHble, HWpPpPaLMOHAIBHBIE,
[TOKA3aTEJIbHbIE U TPUTOHOMETPUUECKNE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHH I, HEPABEHCTB, CUCTEM.

OcCHOBHBIE NpUEMBI UX peleHus (Pa3joKEHWE Ha MHOXHUTENIH, BBEACHHE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, TpaUUeCcKuil METO).

Hepasencrsa. PanmnonansHeie, MppalrOHaJIbHBIE, ITOKA3aTEeIIbHbIE U
mpu2oHomempuyeckue HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PEILICHHUS.

Hcnonb3oBanue CBOMCTB U IpadukoB (GYHKIMIA NMPU PEIIeHUH YPAaBHEHUH U Hepa-
BEHCTB. MeTo nHTEepBasioB. M300pakeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOYKECTBA
pEeLICHNI YPAaBHEHUN U HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

Ilpuxnaousie 3adauu
[IpumeHeHne MaTeMaTHYeCKUX METOJNIOB ISl PEIICHUS COACPKATEIBHBIX 3a1a4 U3



pa3IMyYHbIX 00JacTe HAyKU U MPAKTUKH.
WHuTepnperanys pe3yiabTaTa, y4eT peajJbHbIX OTPAaHUYECHUN.
IIpaxmuuecxue 3anusamus
Kopuu ypaBuenuii. PaBHocunsHoCTh ypaBHeHui. [IpeobpazoBanue ypaBHEHUH.
OCHOBHBIE IPUEMBI pELIEHUs ypaBHEHMI. Pelllenne cucteM ypaBHEHU M.
Hcnonp3oBanue cBOMCTB U rpaduKoB (PyHKUIUN ISl pelIeHus] YpaBHEHUN U Hepa-
BEHCTB.

KOMBUHATOPUKA, CTATUCTUKA 1 TEOPHSA BEPOSTHOCTEN DnemenTs!
KOMOMHATOPUKHU
OCHOBHBIE TOHSTUS KOMOMHATOPUKM. 3aJlayd Ha MOJCYET YHUCIa pa3MEIlCHUM,
MepPECTaHOBOK, coueTaHui. Pemenne 3agad Ha mepebop BapuanToB. Dopmysa OMHOMA
Herotona. CoiicTBa 6uHOMUHAIBHBIX KO3 uirentoB. Tpeyronsuuk [lackamns.

DJIEMEHTBI TEOPUU BEPOATHOCTEN

Co0bITHE, BEPOATHOCTh COOBITHUS, CIIOKEHHE U YMHOKEHHE BeposiTHOcTel. [lonaTue o
HE3aBUCUMOCTH  cOOBbITHIA. JIUCKpeTHass  ciyd4ailHas  BEJIMYMHA, 3aKOH €€
pacnpeaeneHus. YHUCIOBBIE XapaKTEPUCTUKH IJUCKPETHOW CIIyYallHOM BEJIMYWHBI.
[TonsiTue 0 3aKkoHE OOJBUINX YHCEI.

DJeMEHThI MaTEMaTHUYECKOM CTaTUCTUKHU

[IpeacraBnenre MaHHBIX (TaOJMIIBI, AUMArpaMMbl, TpaduKu), reHepaibHas COBOKYII-
HOCTh, BBIOOpKA, cpenHee apupmMeruyeckoe, mearana. [lonstue o 3amayax marema-
THUYECKOU CTATUCTHUKH.

Pemenne npaktuueckux 3a1a4 ¢ NpUMEHEHUEM BEPOSTHOCTHBIX METOOB.
[IpakTrueckue 3aHATHS

Uctopust pa3BuTHs KOMOWHATOPUKHU, TEOPUU BEPOATHOCTEM M CTATUCTUKH M HX
poiib B pa3aMYHBIX cdepax dYeJIOBEUECKOM JKU3HeneATeNlbHOCTH. [IpaBuia
KOMOMHATOpUKHU. PelieHne KOMOWMHATOpPHBIX 3adad. Pa3MelieHusi, coudeTaHuss |
nepecranoBku. bunom Herotona u tpeyronsuuk [lackans. [Ipuknagneie 3agaum.

Knaccuueckoe omnpeneneHue BEPOATHOCTH, CBOWCTBA BEPOSITHOCTEM, TEOpEMa O
CyMME BeposiTHOCTEW. Brpiuncnenune BeposTtHocTen. IlpuknagHele  3amayu.
IIpencrasienne yncaoBbIX JaHHBIX. [[pUKIaaHbIe 3a0a4K.

I'EOMETPUS
[IpsimMbie ¥ TNIOCKOCTH B MPOCTPAHCTBE

B3anMHOe pacnonokeHue IByX NpsMbIX B IpocTpaHcTBe. [lapamiensHoCTh IpsMoi
u 1ockoctu. llapamnensHocTh MUIOCKOCTEN. IlepneHIMKYyIsIpHOCTH NpPSIMOU U
IJI0CKOCTH. [lepneHauKynssp U HAKIOHHAS. YTOJI MEXAY NPSIMOM U IUIOCKOCTHIO.



JIByrpaHHbIi yroia. YTroJl MEXAYy IUIOCKOCTAMH. [lepneHauKyIsipHOCTh JIBYX
IIJIOCKOCTEH.

['eomeTpuyeckue TnpeoOpa3oBaHUsl MNPOCTPAHCTBA: MapaJUICIbHBIA  MEPEHOC,
CHMMETPHUSI OTHOCUTEIBHO MIOCKOCTH.

[TapayutennbHOE  mpoekTupoBanue.  [lmomank  OpPTOrOHaIbHOM  MPOEKIIUMU.
N300pakeHne NpoCTpaHCTBEHHBIX (UTYP.

MHororpaHHUKH

Bepmunel, peOpa, rpaHu MHoOrorpaHHuka. PassepTka. MHororpanssie yribl. Belmy-
KJIbIE MHOTOTpaHHUKH. Teopema Dunepa.

[Ipusma. Ilpsmas u maknonnas npusma. [lpaBunbHas npusma. Ilapamnenenunen.
Ky®.

[Inpamuna. [IpaBunbHasd nupamuaa. Y ceueHHas nupamMuaa. Terpasup.

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

CeueHnus Ky0a, IpU3Mbl U TUPAMU/IBI.

[IpencraBienrie 0 TpaBUIBHBIX MHOTOTPAHHHMKAX (TeTpadape, KyOe, OKTasjpe,
J0JEKa’Ape U UKOCASPE).

Tena u NOBEPXHOCTH BpAILICHUS

[unuugp u KoHyc. YceueHHbl koHyc. OCHOBaHME, BICOTA, OOKOBAsi TIOBEPXHOCTD,
obOpazyromias, paBepTka. OceBble CEUCHUS U CEUCHUSI, MapaljieIbHbIE OCHOBAHUIO.
[Tap u cdepa, ux ceuenus. KacarenapbHas mIo0CcKoCThb K cdepe.

N3mepenus B reomerpun

O6neM u ero uzmepenue. MaterpanbHas opmyna oobema.

®opMmyibl 00beMa KyOa, MPSAMOYTOIBHOTO MapajulieienuIea, NPUu3Mbl, HAIUHAPA.
@opMynbl o0bemMa mnUpamMuAbl U KOHyca. PopMyibl IUIOMIAAA MOBEPXHOCTEH
IUWIMH]Ipa U KoHyca. @opmylibl 00beMa I1apa u miomaaun chepsl.

[Tono6wue Ten. OTHOIIEHHS TUTOIAEH MTOBEPXHOCTEH 1 00bEMOB TTOAOOHBIX TEJI.

KoopannaTel 1 BEKTOPEI

[IpsimoyrosibHast (JIeKkapTOBa) CUCTEMa KOOpAWHAT B mpocTpaHcTBe. Dopmyna
PACCTOSIHUSI MEXY ABYMSI TOUKaMH. Y paBHEHUsS CPEPDI, NIOCKOCMU U NPAMOU.

Bekropel. Mopayns Bektopa. PaBeHCTBO BekTOpoB. CIIO)KEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasiokeHue BEKTOpa N0 HaNpaBICHUSM. YTOI
MeXOy JIByMs Bekropamu. IIpoekmuss BekTtopa Ha ocbk. KoopauHatel BekToOpa.
CkansipHO€e nIpon3BEACHUE BEKTOPOB.

Hcrnonb3oBaHue KOOPAMHAT M BEKTOPOB IMPH PELHIEHUM MAaTEMATUYECKHX U



IPUKJIAJHBIX 3a7a4.
IIpaxmuuecxue 3anuamus

[Ipu3HaKu B3aMMHOIO PACHOJIOKEHUS NPSAMBIX. YTOJI MEXIy NpsMbIMU. B3anmuoe
PACIIONIOKEHUE MPSAMBIX U IUIOCKOCTEN. [leprnieHauKynsp U HakIOHHAsA K IUIOCKOCTH.
Yron Mexay IpsAMOU U IIIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PaCIIOIOKEHUN IPIMON U
IJIOCKOCTU. Teopema 0 TpeX MEepIEeHIUKYIISPAX.

[Ipu3Haku U CBOMCTBA NapaJUICNIbHBIX U NIEPIECHIUKYIISIPHBIX INIOCKOCTEN.

PaccrosiHue OT TOYKH 10 TUIOCKOCTH, OT MPSAMOM A0 IJIOCKOCTH, PACCTOSTHUE MEXKIY
IUIOCKOCTAMM, MEXAY CKPEUIMBAIOIIUMHUCS MPSAMBIMH, MEXKIY IPOU3BOIbHBIMU
(¢urypamu B poCTpPaHCTBE.

[lapamnenbHoe MPOEKTUPOBAHHE M €ro CBOMCTBA. Teopema o niaowaou
OpMO20HANbHOU ~ NPOEKYuu  MHO20Y201bHUKA. B3anmHoe  pacmonokeHwue
MIPOCTPAHCTBEHHBIX PUTYD.

Paznuunble Buabl MHOTOrpaHHUKOB. Wx wu3oOpaxkeHus. CedeHus, pa3BepTKU
MHOI'OTpaHHUKOB. [lnomans noBepxHOCTH. Buasl cCUMMETpUil B IIPOCTPAHCTBE.
CuMMeTpust T BpallleHUsl 1 MHOTOIpaHHUKOB. Brruucienue miomanaeit 1 00beMoB.

Bexkropsl. [enictBus ¢ Bekropamu. JlekapToBa cucTeMa KOOpAUHAT B IPOCTPAHCTBE.

VYpaBHeHHE OKPYKHOCTH, c(epbl, IUIOCKOCTH. PaccTosiHue MEXIy TOYKaAMH.
JleicTBUSL € BEKTOpaMH, 3aJaHHBIMU KoopauHaTaMmH. CKalsipHOE NPOU3BEICHHE
BEKTOpPOB. BEKTOpHOE ypaBHEHHE NPSAMON M IUIOCKOCTH. VCroOnp30BaHME BEKTOPOB
IIPU JOKA3aTEIBCTBE TEOPEM CTEPEOMETPHH.

Jns  BHEayOUTOPHBIX 3aHATHM CTyACHTAaM HapsAgy C peleHueM 3aaad |
BBIITOJTHEHUS NIPAKTUYECKUX 3aJaHUNA MOXKHO IIPEUIOKUTH TEMbI UCCIIEA0BATEIBCKUX
U pedepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEpPHUIl OTIENIbHBIX MEJKHUX 3ajad U
YIOPaXKHEHUH MpeAiaraloTcs CIOKETHBIE 3aJaHusl, TPEOYIOIINE JIIUTENbHON padoThI B
paMKax OJIHOM MaTreMaTH4eCKOW cUTyauuu. OTH TEeMbl MOTYyT OBITh Kak
VHJIABUAYAIbHBIMUA 33JaHUSAMH, TaK U TPYIIOBBIMHU JJII COBMECTHOTO BBIITOJHEHUS
UCCIICJOBAHUS.

Ipumepnvie memut peghepamoe (00Kk1a008), ucciedo08amenbCKuX nPpoeKmos

1. HenpepsiBHBIE APOOH.

2. IlpuMmeHeHue CIOKHBIX MPOIIEHTOB B 9KOHOMUYECKUX pacueTax.
[TapannenbHOE POEKTUPOBAHUE.

CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATHUCTHUKE.
BekTopHoe 3a1anue npsiMbIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
CrnosxeHre TapMOHMYECKUX KOJICOaHMIA.

['padrueckoe penieHrie ypaBHEHUI U HEPABEHCTB.

© N O w

HpaBI/IJ'H:HBIC H IIOJIYIIPpaBUJIbHBIC MHOTOI'PaHHUKH.



9. Konnueckue ceueHus U UX MPUMEHEHHE B TEXHUKE.
10.1TonsTe nuddepenimana u ero NpUIoKeHUsI.
11.Cxembl TOBTOPHBIX UCTIBITAHUHN bepHyIu.
12.VccnenoBanne ypaBHEHUN U HEPABEHCTB C TTapaMeTPOM



TEMATHUYECKOE IINTAHUPOBAHUE

Bun yuebnoii paboThl

KonnuectBo yacoB

[Tpoduns npodeccrnonambHOTO

o0pa3zoBaHUs

AyIUTOpPHBIC 3aHATHS TeXHUYCCKHA

Copneprxanue o0yueHus
BBenenue 4
Pa3Butue nonsATus o unucie 12
Kophu, crenenu u norapupmsl 30
[IpsiMbIe 1 MJIOCKOCTH B MIPOCTPAHCTBE 24
KombunaTtopuka 16
KoopauHatel 1 BEKTOPBI 22
OCHOBBI TPUTOHOMETPUU 35
QOyHKIUHU U TpapuKu 24
MHoOrorpaHHiKHU U KpyIJible Tena 30
Hauana MmaTemaTtu4eckoro ananmmsa 30
WuTerpan u ero npuMeHeHHE 18
DNEeMEHTHI TEOPUH BEPOSITHOCTEH U 12
MaTeMaTHUYeCKON CTaTUCTUKU
VYpaBHEeHUs U HEpaBEHCTBA 21
Hroro 278

Ilpomesicymounas ammecmayus 6 popme
9K3aMeHa

BaeaynuTopHasi caMmocTosiTeIbHAsI padoTa

IToxroroBra BHICTYIJIEHUH 110 38 JaHHBIM
TeMaM, JOKJIaJI0B, pedpepaTos, acce,
WUHIUBUAYAJIBHOT'O IIPOEKTA C
KCITOJIb30BaHMEM MH(OPMAIIMOHHBIX TEXHO-
JIOTWU U JP.
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Bcero:

417




XAPAKTEPUCTUKA OCHOBHBIX BUJIOB AEATEJIBHOCTU

CTYJIEHTOB
Conepkanne | XapakTepHCTHKa OCHOBHBIX BUJIOB JICATEIILHOCTH CTYICHTOB (Ha ypPOBHE YUEOHBIX
o0ydeHus JIeACTBUIA)
Beenenue O3HaKOMJICHHE C POJIBI0 MATEMATHKH B HAyKe, TEXHUKE, SKOHOMUKE,

WH(OPMAIIMOHHBIX TEXHOJIOTHSAX U IPAKTHYECKOH esaTenbHOCcTH. O3HAKOMIICHHUE C
HEJIIMU 1 33J1adaMi U3Y4YeHUsT MaTeMaTuKu ipu ocBoeHuu mpodeccuii CIIO u

AJI'EBPA

PazButue noHsITHSA O
qucIie

Brimonnenne apugmMeTnyeckux IeiHCTBUNA Ha/l YUCIIaMH, COUeTasi yCTHBIE U
IIMCbMEHHBIC IIPUEMBI.

Haxoxaenue NmpUONMMKEHHBIX 3HAYCHHWH BEIIMYMH M TOTPEHIHOCTEH BBIYMCICHUH
(aOCOMIOTHOM ¥ OTHOCUTENILHOMN); CPAaBHEHHE YHCIIOBBIX BBIPAXKECHUH.
Haxoxxnenne ommbok B mpeoOpa3oBaHMUIX M BEIYUCICHUSIX

Kopnu, crenenu, sora-
pudmbI

O3HaKoOMJIEHHE C IOHATUEM KOPHsI N-Il CTENEHHU, CBOWCTBAMU PAIUKAIIOB U
IpaBUJIaMU CPABHEHUSI KOPHEH.

DopmyIHpOBaHUE ONPEAECIEHUS KOPHS U CBOMCTB KOpHEW. Beruncnenue u
CpaBHEHME KOPHEH, BBITIOJIHEHHE IPUKUAKY 3HaUeHUs KopHs. [IpeoOpa3oBanue
YHUCJIOBBIX U OYKBEHHBIX BBIPAKECHHM, COAEPKALUX PATUKAIIbI.

Brimonnenue pacuetoB no GopmyiaM, CoIepKalluM pagiuKaibl, OCyIIeCTBISSA
HeoO0XO0JUMbI€ NIOJICTAHOBKY U NpeoOpa3oBanus. OnpeneneHre paBHOCUIbHOCTH
BBIPAXKEHU C paauKkanaMu. PenieHne nppauroHaabHbIX YPaBHEHUN.
O3HaKOMJICHHUE C TOHATUEM CTEIIEHU C JEHCTBUTEIBHBIM [10KA3aTEIIEM.
HaxoxneHnve 3Ha4eHH cTeNeHH, UCIIONIb3Ys TPH HEOOXOIMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuchIBaHUE KOPHS N-U CTETIEHU B BUJIE CTETICHHU C IPOOHBIM MTOKA3aTeeM U
Hao000pOT.

DopMyIMpOBaHUE CBOMCTB CTENEHEN. BhIunciieHne cTenenen ¢ pauuoHalbHbIM
II0Ka3aTeJIEM, BBIITOJIHEHUE IPUKUIKN 3HAYCHUsSI CTETIICHU, CPABHEHUE CTEIICHEM.
[TpeoOpazoBaHre YHCTOBBIX U OYKBEHHBIX BBIPAKEHUM, COJIEPKALTNX CTETICHH,
MIPUMEHSIS CBOMCTBA. Penenne nokazarenbHbIX YPaBHEHUN.

O3HaKOMJICHHE C NPUMEHEHUEM KOpPHEH M CTENEHEW IPHU BBIYHUCICHUU CPENHMX,
JICJICHUU OTpe3Ka B «30JIOTOM Ce4YeHuW». PeleHnme NpHUKIaIHBIX 331ad  Ha|
CJI0KHBIE TIPOLIEHTHI

[Ipeobpa3oBanue anre-
OpandecKux
BBIPA)KCHU I

Brinonnenue npeoOpa3zoBaHuil BeIpakeHUH, MpUMEHEHHE (POPMYJI, CBSI3aHHBIX CO
CBOWCTBaMHM CTENEHEeH U JorapugMoB.
Omnpenenenne 00aacTH JOMYCTUMBIX 3HAUEHUH JTOrapu(MUYECKOTO BBIPAKEHUS.

OCHOBbBI TPUTOHOMETPUU

OCHOBHEIE TOHATUA

N3ydeHne painaHHOrO METO/1a U3MEPEHUS YIVIOB BPAILIEHUS U UX CBS3H C
rpagycHoil Mmepoil. U300pakeHue yriioB BpallleHUs! Ha OKPY>KHOCTH, COOTHECEHHE
BEJIMYMHBI YIJIA C €T0 PACHOJI0KEHUEM.

DopMyIupOBaHUE ONpeAETEHII TPUTOHOMETPUUECKUX (DYHKIUHN 7S YTIIOB
MOBOPOTA U OCTPBIX YIJIOB MPSMOYTOJIBHOTO TPEYTOJIbHUKA U 00BSICHEHUE UX
B3aUMOCBSI3H

OcHOBHbBIC TPUTOHOMC-
TPUICCKUEC TOXKACCTBA

[ I[ppuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECCTB Il BBIYUCIICHUS
3HAYEHUI TPUTOHOMETPUUECKUX (PYHKIUI 110 OJTHON U3 HUX




[IpeoOpazoBanust  mpo-
CTEHIINX TPUTOHOMETPHU-
YECKUX BBIPAKCHUHN

N3yueHne oCHOBHBIX (hOPMYJT TPUTOHOMETPUU: POPMYJIBI CI0XKEHUS, YABOCHHUS,
npeoOpa30BaHUsl CYMMBI TPUTOHOMETPUYECKUX (PYHKIUI B TPOU3BEACHUE U
[IPOU3BEICHUS B CYMMY U IIPUMEHEHUE IIPU BBIUYUCIICHUH 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUSI U YIIPOLLIEHHUS €TO0.

O3HaKOMJICHHE CO CBOMCTBAMU CUMMETPUHN TOUYEK HA €AMHUYHOU OKPY)KHOCTH U
NpUMEHEHHE UX JJIS BBIBOJIA (POPMYIT IPUBEICHHS

[Ipocreiiine TpUroHo-
METPUYECKUE YPaBHEHUS
1 HEpPaBEHCTBA

Pemenue no ¢popmynam u TPUTOHOMETPUUECKOMY KPYTY MPOCTEHILINX
TPUTOHOMETPUYECKUX YPAaBHEHUM.
[IpumeHeHne OOIIMX METOJOB pPELICHUS YpaBHEHUH (IIPUBEACHHUE K JMHEHHOMY,
KBaJpaTHOMY, METOJ pa3JOKEHUS HAa MHOXKUTENIH, 3aMEHbl IEPEMEHHOMN) MpuU
PELIEHUN TPUTOHOMETPUYECKUX YPAaBHEHHI. YMEHHE OTMEYaTh HA KPyre peuieHus
[IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB

ApKCUHYC, apKKOCHHYC,
apKTaHT€HC YKciia

O3HakoMJIEHHE C IIOHATHEM O0paTHBIX TPUTOHOMETPUUYECKUX (QYHKIMH.
H3y4enue onpeneseHnil apKCUHyca, apKKOCUHYCa, apKTaHI'€HCa YnCIIa,
(bopMynMpoBaHue UX, U300pakeHUE HA €IMHUYHON OKPY>KHOCTHU, IPUMEHEHUE
IIPU PELICHUN YPABHEHUHN

®YHKILMH, X CBOMCTBA U ITPA®UKU

DyHKIUN.
[loHsATHE O HENMpPEPBIBHO-
cTH (QyHKIHU

O3HaKoOMJIEHHE C TOHITUEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN MEXAY

MePEeMEHHBIMH.

O3HakoMJIEHHE ¢ IOHATHEM IpadrKa, ONpPeesIEHNE IPUHAIEKHOCTH TOUKH

rpaduxy pynkuuu. Onpenenenue no hopmMyIie MpocTeiIiei 3aBUCUMOCTH, BH/Ia

ee rpaduka. Beipaxxenue 1mo ¢popmyie OJHOM TEPEeMEHHON depe3 JApyrue.
O3HakoMJIeHHE ¢ onpezeneHueM GyHKIun, GopmynupoBanue ero. Haxoxaexnue
00J1aCTH ONpeAeTICHUs U 00JIACTH 3HAYCHUH (YHKIIUU

CBoiicTBa (QyHKIHH.
['paduueckas uHTEp-
nperanus. [Ipumepst
(GYHKIMOHATIBHBIX 3a-
BHCHUMOCTEN B pEaIbHbIX
[poLeccax U sIBJICHUIX

O3HaKOMIIEHHE C IPUMepaMu (HyHKIIMOHAIBHBIX 3aBUCUMOCTEH B pealbHBIX
[IpoLeccax U3 CMEXHbBIX TUCLHUIUINH.

O3HaKOMJIEHHE € JOKa3aTeJIbHBIMU PACcCyX ACHUSIMHU HEKOTOPBIX CBOMCTB JTMHEHHOMN
U KBaJIpaTUYHON (PYHKLUH, IPOBEJCHNE HCCIeI0BaHUs JIMHEHHOM, KyCOYHO-
ITMHENHOMN, 1pOOHO-TMHENHON U KBaJpaTUYHON (PyHKIUH, IOCTPOCHUE UX
rpa¢ukoB. [locrpoenue u urenue rpadpukoB GpyHkuuil. MccnenoBanue GyHKIMH.
CocraBrieHue BUI0B (DYHKITUH IO TAaHHOMY YCJIOBHIO, PEIICHHE 3a7a4 Ha
DKCTPEMYM.

BrinonHnenue npeoOpa3zoBanuii rpaduka GyHKINH

OOpaTHble QyHKIUU

N3yuenne moHATHS 0OpaTHON (YHKIINH, OTIpEIeTICHNE BIIAa M TIOCTPOCHHE
rpaduka oOpaTHON (YHKINHU, HAX0XKJIEHHE €€ 00J1acTH OTpeieNIeHust U 00IacTu
3HaueHuM. MccnenoBaHNM YpaBHEHHUM M PEIICHUH 3a71a4 Ha DKCTPEMYM.

CrelneHHbIE, IMoKa3a-
TeNbHbIE,  Jorapupmu-
YeCKHe W TPHUTOHOME-
TpUUYECKHE GyHKIMH.
OOpaTHble  TPUTOHOME-

TpUuecKue (PyHKIUH

Brruncnenue 3nauenuii GyHKIMI 10 3Ha4eHHUIO aprymeHTa. OnpeneneHue
MOJIOKEHUS TOUKU Ha rpaduKe 1Mo ee KOOpAnHaTaM U Hao0opoT.
Hcnonp3oBanne CBOWCTB (PYHKITUHN sl CDABHEHHS 3HAYEHUHN CTENIEHEN U
J0rapuQmoB.

[Toctpoenue rpaukoB cTENEHHBIX U JOTapUPMHUUECKUX PYHKIHH.




Pemienne mnoka3aTelbHBIX M JIOTApU(PMHUUECKUX YPABHEHUH U HEPABEHCTB IIO
M3BECTHBIM aJIFOPUTMaM.

O3HaKOMJICHME C  TIOHATHEM  HENPEpPhIBHOM  MEPUOAUYECKON  (DyHKIIHH,
(dbopMyIHpoBaHUE CBOMCTB CHHYCA M KOCHHYCA, TOCTPOCHHUE UX TPapUKOB.
O3HakOMJIEHHME C IIOHATHEM TapMOHUYECKHUX KojleOaHMH M  IpuMmepamu
rapMOHUYECKUX KOJIeOaHH JIs OTMCAaHMS TPOIIECCOB B (PU3UKE U APYTUX 001acTAX
3HAHUS.

O3HakOMJIEHHME C  TOHSATHEM  pa3pbIBHOW  NEPUOIUYECKON  (DyHKIHH,
(dopMynHpoBaHUE CBOMCTB TaHT€HCA U KOTAHT€HCA, TOCTPOCHHUE UX TPAPUKOB.
[TpumeHeHne CBOMCTB PyHKLMH JUIsl CPABHEHUS 3HAUEHUH TPUTOHOMETPHUUYECKUX
(GyHKUMH, peleHusl TPHrOHOMETpHUYECKUX ypaBHeHui. [locTtpoenne rpadukos
00paTHBIX TPUTOHOMETPUUECKUX (QYHKIMHA U onpeaeneHre no rpadukam ux
CBOJMCTB.

Brinonuenue npeodpazoBanus rpagukos




HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ITocnenoBaTenbHOCTH

O3HaKOMJICHHE C IOHATHEM YHCIOBOM IOCIEIOBATEIbHOCTH, CIIOCOOaMU ee
3aJJaHNs, BBIYMCICHUSIMU €€ YWICHOB.
O3HakoMJICHHE C TOHATHEM IIpeJieNia Mociea0BaTeaIbHoCTH. O3HaKOMIICHHUE C
BBIUUCIIEHUEM CYMMBbI O€CKOHEYHOTO YHCIIOBOTO psifia Ha IpUMepe
BBIYHCIICHUS] CyMMBI OECKOHEYHO yOBIBAIOIIEH reOMETPHYECKOM MTPOTPECCHH.
Pemenue 3amau Ha mpuMeHeHHE (GOPMYIBI CyMMbl OSCKOHEYHO YOBbIBAIOIIEH
reOMETPUYECKON IIPOrPECCUH

IIpousBonHas u ee
IIPUMEHEHHE

(O3HaKOMJIEHHME C TIOHSTHEM IIPOU3BOJHOM.

l3ydyenue u GopMyIHpOBaHUE €€ MEXAHUYECKOI'O M F'€OMETPHUECKOr0 CMBICIA,
M3y4eHHE aJIfOPUTMa BBIUMCIIEHHUS IPOU3BOAHONW HAa MPUMEPE BbIUUCICHUS]
MIHOBEHHOH CKOPOCTH U YITIOBOTO K03 (uimenTa kacareabHOH.

CocTraBiieHHUEe ypaBHEHUS KacaTeIbHON B 00IIeM BH/IE.

YcBoenne — mpaBua  JU(QepeHIUpoBaHUs,  TAOMMIBI  [POU3BOIHBIX
DIIEMEHTAPHBIX (YHKIMHA, NMpUMeHeHue i auddepeHuupoBanus (yHKIHH,
COCTaBJICHUS YPABHEHUS KacaTeIbHOM.

M3ydeHre TeopeM O CBSI3M CBOWCTB (DYHKIIMHM M TIPOU3BOJTHOU, (HOpMYITUPOBKA]
ux.[IpoBeseHne ¢ MOMOIIBIO MPOU3BOAHON Hccae10BaHUs (DYHKIMH, 3a1aHHON
(bopMys0ii. Y CTaHOBIICHHE CBSI3W CBOWCTB (DYHKIIMHU M MPOU3BOJHON MO WX Trpa-
(bukam.

[ [pMeHeHne MPOU3BOIHON Ul PEIIEHUs 3a/1a4 HAa HaX0KJIeHUEe HauOOJIbLIETO,
HaMMEHBIIET0 3HaYeHUs U Ha HAXOXKAEHUE SKCTpEMyMa

[TepBooOpazHas u
UHTETpaI

O3HakOMJICHHE C TOHITHEM MHTETpalia u IepBoOOpa3HOi.
N3yuenue npaBuiia BbIYKUCIEHUS IEPBOOOpa3HON U Teopembl HbroToHa—
JleliOHu1A.
Pemenue 3amay Ha CBsSI3b MEPBOOOpA3HOM M €€ MPOU3BOJAHOW, BBIUKCIICHHE
epBOOOpa3HON /ISl TaHHOW (DYHKIIHMH.
Pemenne 3agau Ha NpPUMEHEHUE HUHTErpajia JUuisl BBIUMCIECHUS (PU3NUYECKUX|
BEJIMYUH U IUIOLIAAEH

YPABHEHUMA 1 HEPABEHCTBA

YpaBHeHUd U
CHUCTEMBI YPaBHEHHU
HepasencrtBa u

O3HaKkoOMJIEHHE C TPOCTEHIIMMHM CBEJEHUSAMU O KOpPHAX airedpandyeckux|
YpaBHEHUH, TOHATUSAMHA UCCIIEA0BAHNS YPABHEHHI U CUCTEM YPAaBHEHMIA.
3ydeHne TeoOpun PaBHOCWIBHOCTH YPaBHEHHUH U ee npuMeHeHus. [loBropeHue

CUCTEMbI HEPAaBEHCTB 3AIIUCH  PELIEHUS CTaHJIApPTHBIX YpaBHEHUH, TPUEMOB MpeoOpa3oBaHUs
C IByMs YpaBHEHUN Ui CBEICHMSI K CTAaHJAPTHOMY YPaBHEHUIO.
NepPEMEHHBIMU

Pemenue paloHaIbHbIX, UpPpaLMOHATIbHBIX, MTOKa3aTeIbHBIX u

TPUTOHOMETPUYECKUX YPABHEHUM U CUCTEM.

Vcnonb30BaHne CBOMCTB W rpadukoB (GYHKIUN i1 pEHIeHUs YypaBHEHUM.
[IoBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Pemiennie ypaBHEHMI € TNpUMEHEHHMEM BCEX MPUEMOB (pas3iokKeHHUs Ha)
MHOXKUTEH, BBEIECHUS HOBBIX HEU3BECTHBIX, I1OJCTAHOBKH, T'paUyecKoro
METO/Q).

Perienue cucTteM ypaBHEHMH C MPUMEHEHHEM Ppa3IUYHBIX  CIIOCOOOB.
O3HakOMJIEHHE C OOIIMMHU BOIPOCAMHU PEIIEHUs HEPAaBEHCTB U HCIOJb30BaHHE
CBOWCTB ¥ rpaukoB (GyHKIMI IPU pelIeHUH HEpaBEeHCTB. PelieHne HepaBeHCTB
11 CUCTEM HEPAaBEHCTB ¢ MPUMEHEHHEM Pa3IMUHbIX CIIOCOOO0B.

[IprMeHeHrEe MaTEMAaTUYECKUX METOOB Ul PEIICHUS COACPKATENbHBIX 3a1ad
13 pa3iMyuHbIX oOJacTel HAyKW U MpakTHKU. VIHTepnpeTupoBaHue pe3ysibTaToB
C YY4ETOM pEaIIbHBIX OIPAaHUYECHUN




JIEMEHTBI KOMBUHATOPUKU, TEOPUM BEPOSTHOCTEU U CTATUCTUKU

OCHOBHBIC TTOHSATHS
KOMOWHATOPHKHU

W3ydenue npaBuia KOMOMHATOPUKHU M TPUMEHEHHE TIPU PELICHUN
KOMOMHATOPHBIX 33/1a4.
Pemenne KOMOMHATOPHBIX 33724 METOI0M repedopa H Mo MPaBHITy
YMHOKEHHUS.
O3HaKOMJIEHHE C OHSATUAMU KOMOMHATOPUKU: Pa3MELLIEHUSIMU, COUYETAHUSIMH,
nepecTaHOBKaMU U (hopMyJiaMH Ui UX BbluucieHus. OObsiCHEHUE U
npuMeHeHne (GopMyJI U BEIYUCIICHHUS pa3MEIeHHH, IePEeCTaHOBOK U
COUYETaHWM IIPU PELICHUU 3a]1a4.
O3nakominenue ¢ OmHoMoM HeioToHa 1 TpeyronbaukoMm [lackamns. Pemenue
[IPAKTUYECKHX 3a/1a4 C UCIIO0JIb30BAHUEM MTOHATUI U IPABUI KOMOMHATOPUKHU

DNEMEHTHI TEOPUU
BEPOSITHOCTEHN

N3ydenne Ki1acCU4eCKOro ONpeesIeHUsI BEPOATHOCTH, CBOMCTB BEPOSITHOCTH,
TEOPEMBI O CYMME BEPOSTHOCTEM.

PaccmoTpenue npuMepoB BEIYUCICHHS BEpOSTHOCTEN. Pelenue 3agad Ha
BBIUHCIICHUE BEPOSITHOCTEHN COOBITUI

[IpencraBienue
TaHHBIX (TAOJHIIBI,
uarpamMmmbl)

O3HaKOMIICHHE C MNpEaACTAaBJICHUEM YUCJIOBBIX NAHHBIX U UX XAPAKTC-
PUCTUKAMMU.

Pemenne MMPAKTUYCCKUX 3aaa4 Ha 06pa60TKy YHCJIOBBIX JAHHBIX, BBIYHCIICHHUC
HX XapaKTCPHUCTUK

I'EOMETPUA

IIpsimMbIe 1
IIJIOCKOCTH B
IIPOCTPAHCTBE

®opMynupoBKa U IPUBENCHUE J0KA3ATEIbCTB IPU3HAKOB B3aUMHOI'O
pacIoIOKEeHUs MPSAMBIX U INIOCKOCTEN. Pacnio3HaBaHue Ha yepTexax u
MOJEIIAX PA3INYHBIX CIIy4acB B3aUMHOI'O PACIIOIOKEHUS IPSIMBIX U
IIJIOCKOCTEM, apr'yMEHTUPOBAHNE CBOUX CYKIAEHUN. POPMYyIIMpPOBAHHE
OIIPEETICHUN, IIPU3HAKOB U CBOMCTB I1ApaJUICIIbHBIX U IIEPIIEHIUKYIIAPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

BrinonHenne nocTpoeHus yrioB MEXAY IPSIMBIMU, IPIMOU U IIJIOCKOCTBIO,
MEXAY IJIOCKOCTSIMU 110 ONMCAHMIO M PACIIO3HABAHUE UX HA MOJEIISX.

IIpuMeHeHre IPU3HAKOB U CBOMCTB PACIIOI0KEHUS IIPSAMBIX U IIJIOCKOCTEN
IIPU PELICHUH 3a/1a4.

N300pakeHre Ha pUCYHKaX U KOHCTPYHUPOBaHHE Ha MOJIEINIAX Tep-
MEHUKYJISIPOB M HAKIOHHBIX K INIOCKOCTH, MPSIMBIX, ITapaJIEIbHbIX
IUIOCKOCTEH, YIII0B MEXAy NPSAMON U MJIOCKOCThIO U 000CHOBAaHUE
IIOCTPOCHUH.

Pemenue 3ai1a4 Ha BEIYMCIEHUE T€OMETPUUECKHUX BeNUUnH. OnMChIBaHNE
PACCTOSIHUSA OT TOYKH J0 IIIOCKOCTH, OT IPSIMOM 10 TUIOCKOCTH, MEKY
IIJIOCKOCTSIMU, MEXKY CKPELIUBAIOIIUMUCS IPSIMBIMU, MEKY IIPOU3BOJIBHBIMU
¢burypamu B mpoCTPaHCTBE.




@DopMyIMpOBaHUE U JIOKa3bIBAHWE OCHOBHBIX TEOPEM O PACCTOSHUAX (TeopeM
CYILIECTBOBAHMS, CBOMCTBA).

300paskeHre Ha 4YepTekax U MOJEISIX PAcCTOSIHUA M OOOCHOBAHUE CBOMX
cyxkaeHuil. OmnpeneneHne W BBIYMCIEHUE pPAcCTOSHUH B IPOCTPAHCTBE.
[Ipumenenue hopMys U TEOPEM IUIAHUMETPUH IS PELIeHUs 3a1ay.
O3HakOMJIEHHME C T[IOHATUEM MapajUIebHOIO IPOEKTUPOBAHUA U €r0
cBoiicTBaMu. POPMyYJIMPOBAHKME TEOPEMBI O IIJIOIAAN OPTOrOHAIBHON ITPOEKIIMH
MHOI'OYI'OJIbHHKA.

[Ipumenenne Teopuu A OOOCHOBAHMS IOCTPOEHMM W BBIYHUCIECHMH.
ApPryMEHTUPOBAaHHE  CBOMX CYXACHHMH O  B3aUMHOM  DPAacIOJIOKCHHUH
[IPOCTPAHCTBEHHBIX (PUTYP

MHororpanHuku

Onucanve MW XapakTEepUCTUKA  pPa3JIMYHBIX  BUJOB  MHOTOTPAHHUKOB,
[IEPEUNCIICHUE UX JJIEMEHTOB U CBOMCTB.
300pa’keHre MHOTOTPAHHUKOB M BBIIOJHEHHUE MOCTPOCHHUS Ha M300pakKeHUSIX
Y MOJIEJISIX MHOTOTPaHHHUKOB.
Brluncrienue JIMHEWHBIX 3JIEMEHTOB U YIII0B B IIPOCTPAHCTBEHHBIX
KOHUrypanusx, apryMEeHTUPOBAaHUE CBOUX CY)KJICHUN. XapaKTepuCTHKa U
n300pakeHNe CeUYeHUs!, pa3BEPTKH MHOTOTPAaHHUKOB, BRIYMCICHHUE TUIOIIAACH
MOBEPXHOCTEH.
[locTpoeHne mpocTedmmx cedeHuid KyOa, mpu3mbl, nmupamuisl. [IpuMeHenue
(hakTOB U CBEJICHUH U3 IUIAHUMETPHH.
O3HaKOMIICHHE C BHJIAMH CHUMMETPHI B TPOCTPAHCTBE, (OPMYIUPOBAHNE
OIIpEeEICHUN U CBOMCTB. XapaKTepUCTUKa CHMMETPHUH TEJ BPALCHUS U
MHOI'OTPaHHUKOB.
[IpumeHeHne CBOMCTB CUMMETPHH IIPU pelieHuy 3a1ad. Vcrnonb3oBanue
MIPUOOPETEHHBIX 3HAHUH /111 UCCIIEA0BAHUS U MOJIEIUPOBAHUS HECIOKHBIX
3aj1ad.
300paskeHNE OCHOBHBIX MHOTOTPAaHHHKOB U BBINIOJIHEHHE PHCYHKOB I10
YCIIOBUSM 3a7a4

Tena 1 TOBEPXHOCTH
BpAILICHUS

O3HakOMJICHHE ¢ BUJaMH TeJ BpalleHus, GopMyIupoBaHUe UX OMpeAeNeHU U
CBOMCTB.

DOopMyIMpPOBAHHE TEOPEM O CEUYEHUHM Ilapa IUIOCKOCThIO U IUIOCKOCTH,
KacaTelIbHOU K cdepe.

XapakTeprucTuka U n300pakeHre Tell BpallleHUs, UX Pa3BEPTKHU, CEUCHUSI.
Pemienue 3amay Ha MOCTPOCHUE CEUYEHUM, BBIUHMCICHUE [IJIMH, PACCTOSHHIA,
yrioB, ruiomaaeil. [IpoBeneHue aoka3zaTeNnbHBIX PACCYKJIECHUM NpPU PEIICHUU
3aj1a4.

[[puMeHeHne CBOICTB CHUMMETPUM NPU PELICHUH 3aJad Ha Tella BpAIICHMUS,
KOMOHWHAIIHIO TEJl.

M300pakeHNe OCHOBHBIX KPYTJIBIX T€JI W BBIIOJHEHHE PHCYHKA IO YCIOBHUIO
3ajauu

N3mepenus B
reOMETPUHN

O3HakOMJIEHHE C OHITUAMH IJIOIAAN U 00beMa, aKCHOMaMU M CBOWCTBaMHU.
Pemienue 3a1a4 Ha BBIYMCIICHUE TUIONIA/IEH TNIOCKUX (QUTYp C TPUMEHEHHEM
COOTBETCTBYIOIIUX (GOpMyJ U (PaKTOB U3 MIIaHUMeTpuu. M3yueHnue Teopem o
BBIUUCIIEHUH 00EMOB MPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a/1a4 Ha
npuMeHenue (GopmyI1 BerauciaeHus: oobemoB. M3yuenue dhopmyn st
BBIYHCIIEHUS IUIOIAJIEH TOBEPXHOCTEW MHOTOIPAaHHUKOB U TEJl BPALLEHUS.
O3HakOMJIEHHE C METOJOM BBIYUCIICHUS IUIOMAAN TOBEPXHOCTH C(ephl.
Pemenne 3a7ady Ha BBIUMCIICHHE IUIOIIAJEH MOBEPXHOCTH IMPOCTPAHCTBEHHBIX|
Teln

Koopaunats! u
BEKTOPBI

O3HAaKOMIJICHHE C TOHSATHEM BCKTOpA. HSyquHC HeKapTOBOﬁ CUCTCMBbI
KOOpAWHAT B IPOCTPAHCTBE, IOCTPOCHUC 110 3aJaHHBIM KOOpAWNHATAM TOYCK




HaxosxneHnue ypaBHEHUN OKPYKHOCTH, C(hEphl, IIIOCKOCTH. Brruncienue
PacCTOSIHUN MEXAY TOUKaMU.

N3y4yeHne cBONCTB BEKTOPHBIX BEJIMYNH, IIPABUII PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, IPABUJI HAXOKIEHHS KOOPINHAT BEKTOPA B
IIPOCTPAHCTBE, IPABUII IEUCTBUN C BEKTOPAaMH, 3aJaHHBIMUA KOOPJAVHATAMHU.
[IpuMeHeHne Teopuu NpU PEIICHUH 3a4a4 Ha JCHCTBUSA C BEKTOPAMH.
N3y4eHne cKamsspHOro IIPOU3BENECHUS BEKTOPOB, BEKTOPHOTO YPaBHEHUS
IIPSIMOM U IUIOCKOCTHU. [IpuMeHenne Teopuu Npyu peLIeHnH 3a1a4 Ha JEHCTBHUS C
BEKTOpPaMHM, KOOPJUHATHBIN METOM, IPUMEHEHUE BEKTOPOB Il BHIYUCICHUS
BEJIMYHH YTJIOB U paccTOsIHUM. O3HAKOMIIEHHUE C JOKA3aTEIbCTBAMU TEOPEM
CTEPEOMETPUU O B3aUMHOM PaCIIOJIOKEHUU IIPSIMBIX U IUIOCKOCTEH €
UCIIOJIb30BAHUEM BEKTOPOB




YYEBHO-METOANYECKOE 1 MATEPHAJIbBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOI'PAMMBI YYEBHOM JUCIUATUIVHBI
«MATEMATUKA»

OcBoeHne  mporpaMmbl  y4yeOHOM  JUCHUIUIMHBL  «MaTemaTuka
mpeanojaraeT — Haimuue B npodeccroHanmpHOM  00pazoBaTeNbHOU
OpraHM3aliy, pean3yIoleil 00pa3oBaTeNbHyI0 MPOTpaMMy CPEIHETO 00IIEro
obpazoBanus B nipeaenax ocBoenus OITOIT CITO Ha 6a3e 0OCHOBHOTO OOIIIETO
oOpa3oBaHus, y4yeOHOro KaOWHETa, B KOTOPOM UMEETCS BO3MOXKHOCTh
oOecrieyuTh OO0ydYarImuUMcs CBOOOAHBIM nocTyn B HHTepHET BO Bpems
y4eOHOTr0 3aHATHS U MepUo] BHE yUeOHOM 1eITeTbHOCTH.

[lomenienne kabuHeTa  yIoBJIEeTBOpsAeT  TpeboBanusiM  CaHUTapHO-
sanuAemMuosiorndyeckux npasuil U HopMmaTuBoB (CanlluH 2.4.2 No 178-02) u
ObITh OCHAILIEHO THUIOBBIM OOOPYJOBAaHMEM, YKa3aHHBIM B HACTOSIIHUX
TpeOOBaHUSIX, B TOM YHUCJE CIHEHHAIM3UPOBAHHON yueOHOM MeOenbio u
cpenctBaMu  OOy4YeHHSs, JOCTATOYHBIMHM ISl BBINIOJIHEHUS TpeOOBaHUU K
YPOBHIO IOATOTOBKH O0YYarOIIUXCA’,

B xabunere ecTb MylIbTUMEIUNHHOE 000PYI0BaHUE, IOCPEICTBOM KOTOPOTO
YYaCTHUKM 00pa30oBaTEIbHOrO IMpoIlecca MOTYT IPOCMATPUBATh BU3YAJIBHYIO
uH(pOpMAIMI0O IO MaTe€MaTHUKe, CO3[aBaTh NPE3EHTAlUU, BUAECOMATEPUAIIBI,
WHBIE JOKYMEHTHI.

B coctaB y4eOHO-METOOUYECKOTO M  MaTepUaJIbHO-TEXHUYECKOIO
oOecrieueHus: MporpaMMbl yueOHOW TUCHUIUIMHBI «MaremaTuka: anredpa u
Hayajga MaTeMaTH4YEeCKOI0 aHAJIN3a; TEOMETPUS» BXOSIT:

+ MHOTO()YHKIIMOHAJIbHBIN KOMIUIEKC IPENnoaBaTers;

- HarJigJIHbIe TOCOOMS (KOMIUIEKThI Y4€OHBIX TaOJMI], MJIAKATOB,
HOPTPETOB BBIIAIOLINXCS YUEHBIX-MAaTEMaTHUKOB U JIp.);

- MH(POPMAIIMOHHO-KOMMYHHUKATUBHbIE CPE/ICTBA;

- 3KPaHHO-3BYKOBBIE ITOCOOMS;

- KOMIUJIEKT TEXHUYECKOW TOKYMEHTAllM1, B TOM YUCJE MacnopTa Ha
cpelcTBa 00yUYeHUsl, UHCTPYKIIMH MO UX UCIHOJb30BAHUIO U TEXHUKE
0e30macHOCTH;

- OubnmoTeuHbId HOH.

B OuGmuoreunsiii (oHJ BXOAAT YUYEOHUKH, Y4E€OHO-METOIUYECKUE
koMmiuiekTel (YMK), oOecneunBaromme OCBOCHHE Y4YE€OHON JAUCITUTIIIUHBI
«Maremaruka: anreOpa ¥ Hadaja MaTEMaTHYECKOIO aHAIN3a; FEOMETPUsD,
PEKOMEHJOBaHHbIE  WJIM  JONYUIEHHbIE Uil MCIIOJIb30BaHUS B




npo(ecCHOHANBHBIX 00pa30BaTENbHBIX OPTraHU3AlMSIX, PEATU3YIOUMX 00-
pa3oBaTeIbHYIO MPOrpaMMy CpeaHero oOmiero oOpa3oBaHHs B Tpezenax
ocBoenus OITOII CITO na 6a3e ocHOBHOTO 00IIIeT0 00pa30BaHUs.

bubmuoteuynsiii  ¢oHA MOXKET OBITh JONOJHEH  SHIMKIONEIUSMHU,
CIpaBOYHHKAMH, HAayYHOW, HAYYHO-TIOMYJSPHOM M JIPYrod JHUTEpaTypoll IO
MaTeMaTHKe.

B mponecce ocBoenust mporpamMmbl y4eOHOM AUCHMILTUHBI «MaTteMaTuka
CTYIACHTBl JIOJDKHBI TOJYYUTh BO3MOXXHOCTH JOCTYNa K 3JIEKTPOHHBIM
y4eOHbIM MaTepualiaM 10 MaTeMaTHKe, HMEIOIUMCS B CBOOOHOM JIOCTYTIE B
cetn MHTEpHET (PMEKTPOHHBIM KHUTAM, MPAKTHKyMaM, TE€CTaM, MaTepHajam
EI'D U Ip.).
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