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1. IOACHUTEJIBHAS 3AIIMCKA

Pabouass mporpamma oOmIeo0pa3oBaTenbHOM y4eOHOW TUCHUIUIMHBI  «MaTtemaTtukay
MpelHa3HaueHa JUisi U3y4YeHUs MaTeMaTuku [ocylapcTBEHHOM OIOJKETHOM NpPOQecCHOHATbHOM
oOpa3zoBarensHOM yupexaeHnn KpacHomapckoro kpas «KpacHomapckuil TOProBO-DKOHOMHUYECKHUI
KOJUICIDK» (Hajiee — KOJUICHK), PeaM3yIOMUKA 00pa30BaTEbHYIO IMPOTpaMMy CPEIHETO OOIIero
o0Opa3oBaHMs B Mpejeniax OCBOSHHUS OCHOBHOUM oOpazoBatenbHOl mporpammer CITO (OITOIT CITO)
Ha 0a3e OCHOBHOTO oOmiero oOpa3oBaHHMs MPU TMOATOTOBKE KBATU(UIIMPOBAHHBIX pPabOYHUX,
ciykamux 1o npodeccun 43.01.09 Iosap, konauTep.

[Iporpamma paspabortana Ha ocHoBe TpeboBanmii ®I'OC cpemnero obmero obpazoBaHwMS,
MPEIBSIBISEMBIX K CTPYKTYpE, COACPKAHHIO W pe3yibTaTaM OCBOCHHS y4eOHOW MHUCHUTUIHHBI
«MaremaTKa», B COOTBETCTBUHU ¢ PexoMeHanusMu 1o opraHu3aluy MojydeHus CpeHEro 00IIero
o0pa3oBaHMs B MpeiesiaXx OCBOCHHUS 00pa3oBaTEIbHBIX IPOTPaMM CPEIHEro MpPOo(ecCHOHATBHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOro oOmiero oOpazoBaHus, ¢ yderoM IIpuMepHOl OCHOBHOM
o0pa3oBaTeNpHON MPOTrpaMMBl  CpeaHero obmiero o0pa3oBaHUs, OJOOPEHHON peUICHUEM
(benepalbHOTO0 y4eOHO-METOAMYECKOTO OOBEAUHEHHUS MO 00ImeMy oOpa3oBaHHIO (IIPOTOKON OT 28
ntoHs 2016 r. Ne 2/16-3).

Copepxanue nporpamMmbl «MaTeMaTHKay HaIllPaBJICHO HAa JOCTHKEHUE CIEAYIOIUX 1eJleii:

- obecnieueHre CHOPMUPOBAHHOCTH MPEICTABICHUA O COLIMATBHBIX, KYJIbTYPHBIX U HCTOPHUECKUX
(akTOpax CTaHOBJICHHS] MaTEMaTHKU;
- obecrieyeHne CcHOPMUPOBAHHOCTU JIOTHYECKOTO, AaITOPUTMHYECKOTO M MaTeMaTHYEeCKOTO
MBIIUICHHUS;
- obecrneueHue CHOPMUPOBAHHOCTH YMEHUW MPUMEHITH TOJTYYCHHBIE 3HAHUSA TPU PEUICHUU
pa3IMyYHbIX 3a]1a4;
- obecrieyeHre cHOPMHUPOBAHHOCTH TPEICTABICHUNH O MAaTEMAaTHKE KaK YacTH OOIIEUYEIOBEYECKOM
KyJbTYPBbl, YHUBEPCAIBHOM SI3bIKE HayKH, IO3BOJISIONIEM OMKMCHIBATh U U3y4aTh pealibHbIE MPOIIECChHI
U SIBTICHUSL.
JlocTuKeHHE TMOCTABIEHHBIX IeNiel Mpu peanu3aly MPOrpaMMbl IMPEAyCMaTpUBAET pelIeHUe
CIIEYIOIIUX OCHOBHBIX 3a/a4:
- (QopmupoBaHuE NPEJCTABICHUNH O MaTeMaTHKE KaK YHHUBEpPCAIbHOM S3bIKE HAyKH, CPEICTBE
MOJIETTUPOBAHUS SIBJICHUM U MPOLECCOB, 00 UESIX U METOJaX MaTEMaTHKU;
- pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, aITOPUTMUYECKON
KyJbTYPbl, KpUTUYHOCTH MBIILJICHUS Ha YPOBHE, HEOOXOAMMOM ISl Oynyiied mpodeccruoHanbHON
JeSTebHOCTH, JUIS IPOJOIKCHHSI 00pa30BaHus U caMo00pa3oBaHUS;
- OBJIaJIcHHE MAaTeMAaTUYECKUMHU 3HAHUSAMHU U YMEHHUSIMHU, HEOOXOIUMBIMU B MOBCEIHEBHOMN KU3HU.
Jlis wW3ydeHus: CMEXHBIX E€CTECTBEHHOHAYYHBIX IUCIHMIUIMH MPO(EeCcCHOHATBHOTO IUKIA, IS
MoJTydeHus: 00pa3oBaHus B 00J1aCTAX, HE TPEOYIONIMX YIITyOJICHHOW MaTeMaTHYeCKON MOATOTOBKH;
- BOCIIUTaHHE CPEJICTBAMU MATEMATHKHU KyJIbTyphl JUYHOCTH, TOHUMAHUE 3HAYMMOCTH MATEeMaTUKHU
JUISL HAYYHO-TEXHUYECKOT0 MpOorpecca, OTHOLIEHUS K MaTeMaTHKe Kak K 4acTu 00ledenoBeuecKoi
KYJbTYPBI Yepe3 3HAKOMCTBO C HCTOPUEH Pa3BUTHUSI MATEMATHUKH, SBOJIIOIIMEH MaTEMaTHUECKUX UICH.
B mporpamMmy BKIIIOUEHO CcoOJep:KaHUE, HaIpaBICHHOE Ha (OPMHUPOBAHUE Yy OOYyYaroIIMXCs
KOMIIETEHIIUH, HeoOXoauMbIX I kKauecTBeHHOro ocBoeHuss OOIT CITIO Ha 6a3e 0OCHOBHOrO OOIIEIO
o0pa3oBaHHs C TIOJYYCHHEM CpEeIHEro oO0Imero oOpa3oBaHUsA. ODTO KIIOYEBBIE KOMIICTEHIINUH,
CBSI3aHHBIE C YMEHHEM YUYHUTHCS, OPTaHH30BBIBATH COOCTBEHHYIO JESATEIBHOCTD; MPOQeCcCHOHAIBHEIC
KOMITIETEHIIMH, TOApa3yMeBaOIIMe IOHMMAHUE CYIIHOCTH M COLMAIbHON 3HAYUMOCTU CBOEH
Oynymeit mpodeccuu, yMeHHE BbIOMpATh THUIMOBBIE METOABI U CIOCOOBI  BBHITIOJHEHUS
npoeCCHOHANBHBIX 3a7a4, OIeHWBaTh WX J(G()EKTUBHOCTh W KauyecTBO; HWH(OpPMAIMOHHBIC
KOMITETEHITNH, CBS3aHHBIE C YMEHHUEM OCYIIECTBISTh TMOWUCK W HWCIOJNBb30BaHHEe WH(MOpMAIUH,
HeoOXxoauMou it 3(HEKTUBHOTO BBIMOTHEHUS MPO(EeCCHOHATBHBIX 3a7a4, MPo(hecCHOHATBLHOTO U
JTUYHOCTHOTO Pa3BHUTHSI, HCIIOJB30BAHHEM HH(DOPMAIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJOTUH B
npodeccnoHaNbHOM e TEeIbHOCTH.



MeTrononornyeckori OCHOBOM pealu3aldy IIPOrPaMMBl SIBISETCS CHUCTEMHO-AEATEIbHOCTHBIN
MOJAXOJI, KOTOPBIA MpearnoyiaraeT, 4YTo OoOydYalolluecs He IOJIy4aloT 3HaHHS B TOTOBOM BHJE, a
JIOOBIBAIOT HMX CAMOCTOSITENIbHO, OCO3HaBas IMpPH 3TOM cojepkaHue u (opMbl cBoel yueOHOI
NEeATEIbHOCTH, IIOHMMas W TpPUHUMAas CUCTEMY €€ HOpPM, AakKTHMBHO YYacTBYIOT B HX
COBEpLICHCTBOBAHUU. l3yueHne mareMaTuKu MpeanosiaraeT HE TOJBKO IOJIY4YEHHE 3HAHUH 110
y4eOHOM IUCHMIUIMHE, HO W OCBOCHHE OOYYaIOIIMMHUCSA Pa3IMYHBIX CHOCOOOB JAESTENbHOCTH,
MOJyYeHHE OINbITa IUIAHUPOBAaHMS M OpraHU3allMd COOCTBEHHOM pPabOTHI, CaMOCTOSTEIbHON U
KOJUIEKTUBHOW JI€ATEIBbHOCTH, IPUMEHEHHS OCHOBHBIX METOJOB IIO3HAHWS Ui BBISABIICHUS
NPUYMHHO-CJICICTBEHHBIX CBSI3€H, IOMCKA AaHAJOroB, YIPaBICHHS OOBEKTaMH M IPOIECCAMHU.
OObyuaromuecs MOTy4yaroT OMBIT PadOThl ¢ UCTOYHUKAMU HUH(OpPMAILNK, HABBIKU €€ CUCTeMaTH3aII1
U 0000IeHHs], OLIEHKN JOCTOBEPHOCTH (HaKTOB, MHTEIPUPYIOT WH(POpPMALMIO B JIMYHBIC 3HAHUS.
MaxkcuMarnbHasi OpUEHTAalMsi Ha TBOPUYECKOE Hayallo CHOCOOCTBYET aKTHMBHOMY YCIIELTHOMY
(GOpMUPOBAHHUIO OOMICKYIBTYPHBIX U JACSITEILHOCTHBIX CIIOCOOHOCTEH, OOIICYy4eOHBIX YMEHHIA
oOydJaronuxcs.

B xonme u3ydeHuss MaTeMaTH4eckoil Hayku oOydaromuecs IpuoOpeTaloT U COBEPUICHCTBYIOT
OTIBIT:

- TIOCTPOEHUS M MCCIEAOBAHUSA MaTEMaTHYECKMX MOJEIEH Ul pelleHHs NPUKIAIHBIX 3ajad,
3a/1a4 U3 CMEKHBIX TUCLHILINH;

- BBIIOJHEHUS U CAMOCTOSITEIBHOTO COCTABJIEHUS QJITOPUTMHYECKMX MHCTPYKIMM Ha
MaTeMaTHYEeCKOM MaTepHale;

- CaMOCTOATEIbHOW U KOJUIEKTUBHOM JAESTEIbHOCTH, COOTHECEHMsI CBOUX pE3yJIbTaTOB C
MHEHHUEM T'PYIIIbI, y4€OHOTO KOJUIEKTHBA, MHEHHEM aBTOPUTETHBIX HCTOUHUKOB.

B nensx 3akpernsieHus ©3y4eHHOro MaTepyaia v JIOTHYECKOTO €ro 3aBEpIICHMUS:

B pazgen «KopHu, creneHu U JorapuMbl» BKIIOYEHBI TEMbl «IIPOCTEUIINE MOKa3aTelbHbIE
YpaBHEHHSI U HEpaBeHCTBa», «MppalmoHanbHbIe ypaBHEHHs», «Jlorapudmudeckue ypaBHEHUS W
HEPaBEHCTBA;

B pa3znen «Hauana maremMatnyeckoro aHanusa» BKIIOUEHBI TeMbl: «IlocienoBarenbHOCTh U e
cBoiicTBa», «HaumbOomplliee W HamMeHbIee 3HaUYeHHE (QYHKIUHA. TOYKH SKCTpemyMay, «Tabmuia
HEOIpeIeIEHHBIX HHTErpanoBy, «IIpaBuna u GopmMbl HHTETpUPOBaHUNY, «ONpeeNeHHbId HHTETPaJl.
®opmyna Herorona-JleiiOuuiay, «Beraucienrne HeonpeIeIeHHOTO U ONPESIICHHOTO HHTETpaIay;

B paznen «['eomeTpus» BKIIOUEHBI TeMbl: « MHOTOrpaHHUKHA. OCHOBHBIE TIOHATH), «O0BEM
MHOTOTpaHHUKOB», DopMysibl o0beMa Ten BpauleHus», «PopMysbl IUIOMIAJH TOBEPXHOCTEH
MHOT'OTPaHHUKOB U TE€JI BPALLIEHUS»



2. OBIIIASI XAPAKTEPUCTHKA YYEBHOM JUCIHHUILINHBI
OYJ10.03 MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A;
I'EOMETPUA

MaremaTtnka sBisercs (yHIAMEHTAIBHOW 00Ieo0pa3oBaTeNbHOW  JUCIUILIMHON €O
CIIOKMBIIUMCS YCTOMYHMBBIM COJIEP’KaHUEM U OOIIMMH TpeOOBAaHUSMU K MOJITOTOBKE 00yYatOIINXCSl.

IIpu ocoenun mnpopeccun CIIO 43.01.09 «lloBap, KOHIUTEP», €CTECTBEHHO-HAYYHOTO
npoduiast mpodecCHOHATLHOTO 00pa3oBaHUsA MaTeMaThKa Kak Oa3oBasi ydeOHas JAMCIUIUIMHA,
YUUTHIBaIOMIast ceu(uKy ocBauBaeMoi npodeccum.

OTO BBIpaKaeTcs B COACPKAHUU OOY4YEHHS, KOJMYECTBE YacOB, BBIJCIISIEMbIX Ha M3yueHUE
OTICNBHBIX TEM IMPOrpaMMbl, TIIyOMHE WX OCBOCHHUS OOyyarolMMHUCS, OO0bEeME M Xapakrepe
MPAKTUYECKUX 3aHITUH.

OOu1re neny U3y4yeHust MaTeMaTHKU TPAJAULHMOHHO PEATTM3YIOTCS B UETHIPEX HAINIPABICHHSIX:
1) obmiee mpeacTaBieHUE 00 UASTX M METOJaX MAaTEMaTHKH,
2) UHTEIJIEKTYaIbHOE Pa3BUTHE;
3) oBnazieHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMHU U YMEHUSIMU;
4) BocnuTaTeNbHOE BO3/ICHCTBHE.

Copepxanue Yy4yeOHOM JUCHMILUIMHBI pa3pabOTaHO B COOTBETCTBUUM C OCHOBHBIMHU
COJIEPKATEIIBHBIMU JIMHUSAMHU 00y4eHHUsI MAaTEMATHKE:

ajredpamyeckasi JHHHUS, BKIIOYAIONIasi CUCTEMATH3AIMIO CBEICHUN O YHUCIIAX; U3y4yeHUE
HOBBIX M 0000IIeHHe paHee W3YyYEHHBIX orepanuii (BO3BeICHHE B CTENEHb, M3BJICUCHHE KOPHS,
jJorapu@MUpOBaHUE, CUHYC, KOCUHYC, TAaHT€HC, KOTAHI€HC U OOpaTHbIE K HUM); U3y4Y€HHE HOBBIX
BUJIOB YMCIIOBBIX BEIpaXeHUN U Popmy;

COBEpIICHCTBOBAHNE MPAKTUUYECKUX HABBIKOB U BBIUHUCIUTENBLHON KYJIbTYPHI, pacUIMpeHue 1
COBEPILICHCTBOBAHHUE alIreOpanyeckoro ammapara, c()OPMHPOBAHHOTO B OCHOBHOW WIKOJIE, U €ro
MPUMEHEHHE K PEIICHUI0 MaTEMaTHUYECKUX U MPUKIIAJAHbIX 3a/1a4;

TEOPEeTHKO-(PYHKIMOHAJILHASL JIMHUS, BKJIIOYAMOIIAs CHCTEMAaTU3alMI0 M PACIIUPEHUE
CBEACHMI O (PYHKIMSIX, COBEpPIICHCTBOBAHHE TIpaUUeCKUX yMEHHH; 3HAaKOMCTBO C OCHOBHBIMH
UAesIMH W METOJaMHM MaTEeMaTW4YeCKOro aHajliu3a B o00beMe, TO3BOJISIONIEM HCCIEeN0BaTh
JJIeMEHTapHble (YHKIMM U pelarh MNPOCTEHIINE TeoMeTpuueckue, QU3NYecKue U JApyrue
MPUKJIaIHbIE 3a/1a4H;

JUHHUS YPaBHEHHH M HePaBEHCTB, OCHOBAaHHAas Ha TOCTPOSHUU U UCCICJOBAHUU
MaTeMaTHUYeCKUX MOJENIeH, MepeceKaromascs ¢ anreOpandeckod M TEOPETHKO-(YHKIHOHATHHOU
JUHUSMH ¥ BKJIIOYAIONIAs PAa3BUTHE W COBEPIICHCTBOBAHWE TEXHHUKH  allreOpanvecKux
npeoOpa3oBaHMi Jisl PENICHHS YpAaBHEHHI, HEPABEHCTB M CUCTEM; (OPMHUPOBAHHE CIIOCOOHOCTH
CTPOUTH U HCCIIEJOBATh MPOCTEUIINE MaTeMaTUYeCKHe MOJAETH NpU pelIeHHH NMPUKIATHBIX 3a1ad,
3a]1a4 U3 CMEKHBIX U CTIEIHUaIbHBIX TUCLIUIUINH;

reoMeTpuyeckasi JMHHS, BKIIOYAIONIAs HATJISIIHBIE TMPEJCTABICHUS O MPOCTPAHCTBEHHBIX
¢durypax u uM3ydeHHE UX CBOMCTB, (OPMUPOBAHHUE M Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpPAKEHUS,
pa3BUTHE CHOCOOOB T€OMETPHUECKUX H3MEPEHHUIl, KOOPAMHATHOTO W BEKTOPHOTO METOJOB IS
pelIeHrs MaTeMaTUYeCKUX U MPUKIIAJAHbIX 3a/1a4;

cToXacTuyeckasi JIMHHUSI, OCHOBaHHas Ha Pa3BUTUU KOMOMHATOPHBIX  yYMEHHIA,
MPEJICTAaBICHUH O BEPOSTHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEro MUpA.

Conepxxanue yaeOHOM JUCLUTITUHBI 00yCIIOBJICHO o0meit HallEJIEHHOCTBIO
0o0pa30BaTeNpHOr0 Mpollecca Ha JOCTHKEHHE JUYHOCTHBIX, METalpeIMETHBIX M MPEIMETHBIX
pe3yabTaToB OOyYEHHUS, YTO BO3MOXKHO Ha OCHOBE KOMIIETEHTHOCTHOTO IIOJIXOAd, KOTOPBIN
oOecnieurBaeT (QOPMUPOBAHHWE M Pa3BUTHE HHTEUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yyaromuxcs, pa3BUBaeT MX aOCTPAKTHOE MBIIUICHHE, MaMATh U BOOOpaKEHHUE, CIIOCOOCTBYET
(GbopMUpOBaHHMIO OOIIMX KOMIIETEHIMI, HABBIKOB CAMOCTOATEIbHOW Y4eOHON JedaTeIbHOCTH,
caMo00pazoBaHMs U cCaMOpeaTH3aluy JIUIHOCTH, TPOPECCHOHATHHOMY CTaHOBIICHUIO.

@dopMUpOBaHUE YKA3aHHBIX KOMIIETEHUUH MPOUCXOJUT NpPU H3YYEHUH KaXJAOW TEMBI,
MOCKOJIbKY BCE BHJIbI KOMITIETEHIIHI B3aMMOCBSI3aHBbI.
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Lenbio TpakTUYECKUX 3aHATUH SBISETCS BBIpAOOTKA YMEHHUS MPHUMEHATH IOJyYCHHbIE
3HAHUS TPU PEHICHUM MPaKTHYECKUX 3a]ad, MOJb30BaThCSd MATEMaTHMYECKUM HHCTPYMEHTapUeM,
MPOU3BOJUTH BBIYUCIICHHUSA, aHAJIN3 PC3YyJIbTATOB, JACJIaTh BBIBOABI.

KoHTposib 3HaHUN OCYHIECTBIISIETCS B MPOLECCE TEKYIIErO0 KOHTPOJISI U MPOMEKYTOUHOU
arTecTaluu.

Texymuid KOHTpPOJIb TPOBOJUTCA B paMKax BpEMEHH, OTBEAEHHOTO Ha JAUCLUILIHHY.
PeByHBTaTBI TCKYIICTO KOHTPOJIA YYUTLIBAOTCA IIPU IMOABECACHUU UTOTOB IO JUCIHUIIIIMHC.

N3yuenne o001meo0Opa3oBaTeIbHON YUeOHOW JMCHUIUIMHBI «MaTemaTrukay 3aBepIiacTcs
MOJIBEICHUEM UTOTrOB B (hopMe HK3aMeHa B paMKax MPOMEXKYTOYHOH aTTecTallMd OO0y4aroIuxcs B
nporecce ocBoenust OIIOIT CIIO ¢ monyuenueM cpeaHero oomero o0opa3oBaHusI.



3. MECTO YYEBHOMH JJUCHUIJIMHBI B YYUEBHOM ILJIAHE

VYuyebnast nucuuiuimHa «MaTteMaTHKa» OTHOCHUTCS K NpeIMEeTHOM obnactu «MaremaTtuka u
nndopmarukay OI'OC cpennero obmero oobpazopanus u st npodeccun 43.01.09 IToBap, koHaUTED
€CTECTBEHHO-Hay4YHOro  mpoduias  mpodeccHoHaIbHOTO  00pa3oBaHUS  sBIETCS  0a30BOMA
o0meobpazoBarenbHON yueOHOM muciuiuinHor ydeOHoro miana OOIl CIIO nHa 6a3e OCHOBHOTO
o011ero o0pa3oBaHus ¢ IOTYYEHUEM CPEIHETO 0011Iero oopa3oBaHusl.



4. PE3YJIbTATHI OCBOEHHMS YYEFHOM JJUCHUILIAHBI

OcBoenne copepkaHusi yueOHOM AUCHUIUTNHBI «MaTeMaTuka» 00ecreunBaeT IOCTHKEHHE
CTYJEHTaMH CJIEAYIOUINX pe3yiabmamaos:
* IUYHOCHHDBIX:
— c¢(OpMHUPOBAHHOCTh MPECTABICHUN O MAaTEMAaTHKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH, CPEJCTBE
MOJICTTUPOBAHUS SIBJICHUI U MPOIIECCOB, UCSIX U METOJ]aX MAaTEMATHKH;
—— IOHUMaHUE 3HAYMMOCTH MaTeMaTUKH JIJIsl HAYYHO-TEXHUYECKOTO0 Mporpecca, chOpMHUPOBAHHOCTh
OTHOIICHMS K MaTEeMaTHKE KaK K YaCTH 00IEUeTI0BEYECKOM KyIbTYPHI Uepe3 3HAKOMCTBO C UCTOPHEH
pa3BUTHUS MaTEMaTHKH, BOJIIOIMEN MaTeMaTUYECKUX UJIEH;
—— pa3BUTHE JIOTUYECKOTO MBIIIJICHNS, MPOCTPAHCTBEHHOI'O BOOOPAXEHHUS, AITOPUTMUYECKOM
KyJbTYPbl, KPUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOAMMOM ISl Oynyiiel mpodeccruoHanbHON
JesTeIbHOCTH, JJIS IPOJOKEHUS 00pa30BaHUs U caMOOOpa30BaHNUS;
—— OBJIaJIeHHE MaTeMaTUYECKUMU 3HAHUSAMHU U YMEHHUSIMH, HEOOXOUMBIMU B TTOBCEITHEBHOM KU3HHU,
JUIE OCBOCHMS CMEKHBIX €CTECTBEHHOHAYYHBIX IUCHUIUIMH W AMCUUIUIMH TPO(EeCcCHOHATBHOTO
KA, IS TIOJMy4eHHUsT oOpa3oBaHMsI B OOJACTSAX, HE TPEOYIONIMX YIIIYOJICHHOW MaTeMaTHYeCKOU
IIOATOTOBKY;
—— TOTOBHOCTb M CIIOCOOHOCTH K 00Opa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHMIO, Ha MPOTHKCHUU
BCEHl JKU3HU; CO3HATENbHOE OTHOLICHHWE K HEMPEPHIBHOMY OOpa30BaHMIO KAK YCIOBHIO YCIIEUIHOM
po¢eCCHOHAIBHON U 00IIIECTBEHHOU JIEATEILHOCTH;
—— FOTOBHOCTH U CITIOCOOHOCTH K CAMOCTOSITENIbHON TBOPUECKON M OTBETCTBEHHOU JESATEILHOCTH;
—— TOTOBHOCTbh K KOJIJIEKTUBHOH paboTe, COTPYAHHUYECTBY CO CBEPCTHHKAMHM B 0Opa30BaTEIbHOM,
OOIIIECTBEHHO IOJIE3HOMH, yueOHO-NCCIIEA0BATENILCKOM, MTPOSKTHON U JPYTUX BUAAX JESTEIbHOCTH;
—— OTHOILIEHHUE K TPO(HEeCCHOHATLHON NeSTEIbHOCTH KaK BO3MOKHOCTH Y4YacTHs B PEIICHUU JIMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAITMOHAIBHBIX MPOOIEM;
* Memanpeomemnoix:
—— YMEHHE CAMOCTOATEIBHO ONPEAEIATh LEIN ACSITEIbHOCTH M COCTaBIATH IJIAHBI IEATEIbHOCTH;
CaMOCTOSITENTbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATh ACSITEIbHOCTD; MUCIOIb30BaTh
BCE BO3MOJKHBIE pECypchl Uld JAOCTH)KEHMSI IIOCTAaBICHHBIX LEJIeM U pealn3aluy IUIaHOB
NesITeNIbHOCTH; BHIOMPATh yCIIEUIHbIE CTPATErMH B Pa3IMYHbBIX CUTYALIUAX;
—— yMEHHE NPOAYKTUBHO OOIIATHCA U B3aMMOJECICTBOBATH B MPOIIECCE COBMECTHOI NEATEIbHOCTH,
YYUTHIBATH MO3HUIMH JPYTUX YYACTHUKOB JIEATEIBHOCTH, Y()PEKTUBHO pa3pemaTh KOHPIUKTHL;
—— BJIaJICHHE HaBBbIKAMH MO3HABATEJIbHOM, yUeOHO-UCCIIEI0BATEIbCKOM U MPOEKTHON AEITEeIbHOCTH,
HaBBIKAMU pa3pelieHusi MpolieM; CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY IOUCKY
METOJIOB pELIeHHs] MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS;
—— TOTOBHOCTh U CIIOCOOHOCTb K CaMOCTOATENbHOH  MH(POPMALMOHHO-TIO3HABATEIBHOM
NesTeIbHOCTH, BKJIIOYAash yMEHHE OPHEHTHPOBATHCS B Pa3IUYHBIX HCTOYHMKAX HH(pOpMaLuy,
KPUTUYECKH OIICHMBATh W WHTEPIPETUPOBATh HMH(POpPMAIHIO, TOIYyYaeMYH) U3 Pa3IMYHBIX
HUCTOYHUKOB;
—— BJIQJICHUE SI3BIKOBBIMU CPEJICTBAMHU: YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY
3peHusl, UCTOIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;
—— BII3/ICHUEC HaBBIKAMHU IO3HABATENBbHON pediIeKcHH Kak OCO3HAHMS COBEPIIAEMBIX ACUCTBUI U
MBICITUTENBHBIX MPOLIECCOB, UX PE3yJbTaTOB U OCHOBAaHUM, TPaHUIl CBOETO 3HAHMS W HE3HAHUS,
HOBBIX TIO3HABATENHHBIX 33714 U CPEJCTB ISl MX JOCTHUKCHHUS;
—— LIEJICYCTPEMJIEHHOCTD B MTOMCKAX U MPUHITUU PELIEHUH, COOOPa3UTENIbHOCTD U
MHTYUILHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHUN; CTIOCOOHOCTh BOCIIPUHUMATD KPacoTy U
TapMOHHIO MUPA;
* npeomMemmnuix:
— c(OpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK 4YacTH MHPOBOM KYJIbTYypbl U MeECTe
MaTEMATHKd B COBPEMEHHOH IMBUJIHM3AIMHU, CHOCO0aX OMHCAHWs SIBICHUN pealbHOTO MHUpa Ha
MaTEeMaTHYECKOM SI3bIKE;



—— c(pOpPMHPOBAHHOCTh NPEACTABICHUH O MaTeMaTHMYECKUX MOHATHSAX Kak BaKHEUIINX
MaTEMaTHYECKUX MOJEISX, MO3BOJIAIOIUX OMMCBIBATh U U3y4aTh Pa3HbIC IPOLECCHI U SIBJICHHUS;

—— BJIaJIEHUE METOJIaMU JJOKA3aTeNbCTB U AITOPUTMOB PELIEHUS, YMEHUE UX NIPUMEHSTH, IPOBOINUTH
NOKa3aTeJIbHBIC PACCYKICHHS B XOJ€ PEIICHUS 3a1a4;

—— BJIAJICHUE CTAHJAPTHBIMU IPUEMaMHU pELIEHUS pPALMOHAIBHBIX W HPPALUOHAIBHBIX,
[IOKA3aTEIbHBIX, CTEHNEHHBIX, TPUTOHOMETPUYECKHX YPAaBHEHHH U HEPABEHCTB, HUX CHCTEM;
HCIOJIb30BAaHNE T'OTOBBIX KOMIIBIOTEPHBIX MPOTrpamMM, B TOM YHUCIE JUIS NOMCKA IYTH PEIIECHUs U
WJUTIOCTPALM PEIICHNs YPaBHEHNU U HEPABEHCTB;

—— c(hOPMHUPOBAHHOCTb MPEJCTABICHUN 00 OCHOBHBIX MOHATHSIX MAaTEMaTHUECKOTO aHAM3a M HUX
CBOWCTBAaX, BIJAJCHUE YMEHHMEM XapaKTepU30BaTh IOBeAECHUE (DYHKIUM, HCIOIb30BaHUE
IIOJIyYE€HHBIX 3HaHUM JJIs ONIMCAHUA U aHaJIN3a pealIbHbIX 3aBUCUMOCTEH;

—— BJIaJICHUE OCHOBHBIMU MOHATUSAMH O IUIOCKUX U MPOCTPAHCTBEHHBIX F€OMETPUYECKUX (PUTrypaXx,
UX OCHOBHBIX CBOHCTBax; c(hOPMHUPOBAHHOCTh YMEHHUS paclio3HaBaTh I'€OMETpPHUYECKUE (UTYpPHI Ha
4epTexkKax, MOJEISAX M B pPEAJIbHOM MHUPE; NPUMEHEHHE HW3YYCHHBIX CBOWCTB ISl PEILICHUA
reOMETPUUECKUX 3a4a4 ¥ 337a4 C IPAKTUYECKUM COJIEP/KAHUEM;

—— c(hOpPMHUPOBAHHOCTh IPEJCTABICHUM O TMpoleccax M SBICHUSIX, HUMEIOIUX BEPOSTHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEAIbHOM MHpE, OCHOBHBIX IOHSTHSX
JJIEMEHTAapHON TEOPUM BEPOSATHOCTEW; YMEHMHM HaXOAWTh U OLEHUBATh BEPOSTHOCTH HACTYIUICHUS
COOBITHI B TPOCTEUIINX MPAKTHUECKUX CUTYAIHSIX;

—— BJIQJICHUE HABBIKAMHU MCIIOJIb30BaHUS OTOBBIX KOMIIBIOTEPHBIX IPOTPAMM IIPU PELICHUH 3a7ad
(ecTecTBEeHHO-HAY4YHBIH MPO(PHUIL OPHEHTUPYET Ha Takue chepbl AEATENIbHOCTH, KaK MEAWLUHA,
GHOTEXHOJIOTHH | 1p.')

! TIpumepHOI OCHOBHOM 0GPa30BATENLHON POrPAMMBI CPEIHETO OOLIEro 00pa30BaHus, 040OPEHHON PEIECHHEM
(denepabHOr0 y4eOHO-METOIMIECKOTO 00BEAMHEHMSI [0 00IIeMy 00pa3oBanuio (poTokon ot 28 utons 2016 r. Ne 2/16-
3)
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5. COIEPKAHUE YYEFHOM JUCIATLIAHBI

BBenenue
MareMartrka B HayKe, TEXHUKE, IKOHOMHKE, WHPOPMAIMOHHBIX TEXHOJOTUAX U TMPAKTHICCKON
nestenbHOCTH. Llenu u 3agaun u3ydeHus MaTeMaTHKH pu ocBoeHuu npogeccun CIIO.

AJITEBPA
Pa3BuTHe NOHATHS O YK CJIE.
Lenple u pamuonHanbHble uucia. [lelcTBUTENbHbIE umcna. [lpubnudicenHvle 6bIMUCTEHUS.
Komnnexchnvie uucaa.

KopHu, cTeneHu u Jiorapu¢pmaol.

Kopuu u cremenn. KopHu HaTypalbHOH CTeNeHM M3 uuciaa M UX cBoiicTBa. CTemeHW C
palMOHANBHBIMM TOKa3aTeNIIMM, MX CBOMCTBA. CTENEHM C JACUCTBUTEIBHBIMHM ITOKA3aTEISIMU.
Cesoticmea cmenenu ¢ OeticmeumenvhvimM noxkazamenem. lpocTeiiiiine noka3areabHbIe YPaBHEHUS U
HepaBeHcTBa. ppanmoHalbHbIe YPABHEHUS.

Jlorapugm. Jlorapupm umciaa. OcHoBHOe Jnorapummuueckoe TOXAECTBO. JlecaTHdHBIE U
HatypaibHble Jorapudmel. [IpaBuna aeiictBuii ¢ norapudmamu. [lepexo kK HOBOMY OCHOBAHHIO.

IIpeoGpa3zoBanne anredpamvyeckux BbIpaxeHuil. IIpeoOpasoBanue panuOHAIBHBIX,
HMPPALMOHAIIBHBIX, CTENIEHHBIX, ITOKa3aTeJIbHBIX u  JorapuMUYECKuX BBIPaKCHU.
Jlorapudmuueckue ypaBHEHUS] M HEPABEHCTBA.

IIpakTuyeckue 3aHATHS:

IIpakTnueckass padora Nel. Apudpmernueckue aeiicTBus Haa uuciaamud. Haxoxnaenue
NpUOIMKEHHBIX 3HAYCHUH BETUYMH.

IIpakTnueckas padora Ne2. CpaBHeHME YUCIOBBIX BblpakeHHH. HaxoxaeHue norpemHocrtei
BBIYMCIICHHH (a0COFOTHOW M OTHOCUTEIIHHOMN ).

IIpakTnueckas padora Ne3. HaxoxneHue 3HaU€HUI CTENEHEN ¢ palllOHAIbHBIMU I10KA3aTEISIMHU.
CpaBHEHHE CTENIEHEM.

IIpakTnyeckas padora Ne4. BeluucieHue u cpaBHEHNE KOpHEN. BhInoaHeHNe pacueToB ¢
panukanamu. [IpeoOpazoBanne BeIpaKEHUH, COEPKAIMUX CTENEHU. Perenne mpukiaaHbIx 3a1ad.
IIpakTuyeckasi padora NeS. Haxoxnenue 3Ha4eHH JToraprdma 1mo mpou3BoJILHOMY OCHOBAHHIO.
Ilepexon OT OAHOrO OCHOBAHUS K JPYrOMy.

IIpakTuyeckasi padora Ne6. Beruucnenue u cpaBaeHue iorapudmos. JlorapudmupoBanue u
MIOTEHLIUPOBAHHE BBIPAKEHUM.

IIpakTnyeckas padora Ne7. Pemenre nppaioHaibHbIX YpaBHEHUN. Pemenue npocrenmmx
MOKa3aTeIbHBIX ypaBHEHM. Pemenne rorapuMuuecKux ypaBHeHUH.

IpakTuyeckasi padora Ne8. [IpuGnkeHHbIe BEIYKCIICHUS. Pellienre mpukIIagHbIX 3a/1a4.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC TOHATHS.
Panuannas mepa yrna. BpamarenbHoe aBukeHue. CHHYC, KOCHHYC, TAHT€HC UM KOTAaHI'E€HC
qucIIa.

OcHOBHBIE TPUTOHOMETPHYECKHE TOKAECTBA.
@opMmyinsl npuseneHus. Gopmyisl cioxkeHuss. PopMyibl yABOCHUSA. Popmyivl nOJIOBUHHOSO
yena.
IIpeoOpa3oBanns NpocTeHINX TPUTOHOMETPHUYECKHUX BbIPAsKeHHUH.
IIpeoOpa3oBaHue cyMMbl TPUTOHOMETPUYECKUX (DYHKIUI B IPOU3BEACHUE U NIPOU3BEICHUS B
CyMMy. Buipaoicenue mpuzonomempuieckux QYHKyull yepe3 maHeenc noji08UHHO20 ap2yMeHma.

Tpuronomerpnyeckne ypaBHeHHsI 1 HEPaBEeHCTBA.
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IIpocreiime TPUTOHOMETPUYECKUE ypaBHEHHUA. [Ipocmetiwue  mpucoHomempuyeckue
HepaseHcmaa.

OOpaTHbIe TPUTOHOMETPHUYEeCKHEe (PYHKIMHU. APKCHHYC, apKKOCHHYC, apKTaHI€HC.

IIpakTuyeckue 3aHATHS
IIpakTnueckas padora Ne 20. PaguanHblil METOJ U3MEPEHMS YIUIOB BpalleHus. CBs3b ¢ rpalyCHON
MEpOH.
IIpakTnyeckas padora Ne 21. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA. DOPMYIIBI CIOKEHUS,
YABOCHHUS.
IIpakTnueckass padora Ne 22. IIpeoOpa3oBaHne CyMMBI TPUTOHOMETPHUYECKUX (YHKIMHA B
npouseeHue. [IpeobpazoBaHye NPOU3BEAECHUS TPUTOHOMETPUYECKUX (DYHKIUI B CyMMYy.
IIpakTnueckas padora Ne 23. [IpocTeiiine TPUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.
IpakTuyeckasi padora Ne.24. OGpaTHbIC TPUTOHOMETPUUYECKUE QYHKIIUUA. APKCHHYC, apKKOCUHYC,
apKTaHIEHC.

®YHKIUU, UX CBOMCTBA U TPAOUKH

@dyuknun. O61acTh ONMpeneneHUusT U MHOXKECTBO 3HadeHUH; rpaduk (yHKIHH, TOCTPOCHHUE
rpaduKoB QPyHKIUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMHU.

CpoiictrBa  (QyHKuUMH. MOHOTOHHOCTb, 4YE€THOCTh, HEYETHOCThb, OTrPAHHUYECHHOCTD,
MePHOANIHOCTh. [IpOMEKYTKH BO3pacTaHus U yOBbIBaHMs, HauOOJNbIEe W HAUMEHBIIICC 3HAUCHUS,
TOUKH dKcTpemyma. ['padmdeckas mHTepriperanus. [Ipumepsl QyHKIMOHAIBHBIX 3aBHCUMOCTEH B
peaNbHBIX Tmporeccax W sBiIeHUsAX. Apudmernyeckue omepanuu Han GyHKIusMu. CrokHas
byukuus (komnosunus). [louamue o Henpepvl8HOCU DYHKYUU.

Oo6patubie Qpynkuuu. Obracms onpeodeieHus u 001acmb 3HAYEHUU O0OPAMHOU GYHKYUU.
I'pagux obpamnoii hynkyuu.

CreneHHble, MOKa3aTeJbHbIE, JoOrapupmMuyeckue M TPHUrOHOMeTpHYeckHe (yHKIUM.
OOpaTHbIe TPUTOHOMETPHYECKHE (PYHKIMH.

Omnpenenenust yHKIIUN, ©X CBOMCTBA U TpadUKH.

[IpeoOpazoBanus rpadukoB. IlapamienbHbIi TMEPEHOC, CUMMETPHUS OTHOCHUTEIBHO OCEH
KOOpJIMHAT U CUMMETPHSI OTHOCUTENIBHO Hayana KOOPAUHAT, CAMMETPHUSI OTHOCUTEIBHO MPAMOH y =
X, pacTsbKEeHUE U C)KaTHe BAOJb OCeil KOOpAUHAT.

IIpakTHYecKkHe 3aHATHSA:

IIpakTuyeckasi padora Ne 25. Onpenenenne dynkuun. [loctpoenne n urenne rpadhuKoB GyHKITHA.
HccnenoBanue QyHKIHH.

IIpakTuyeckasi padora Ne 26. CoiicTBa JTMHEHHOM, KBaIpaTUIHON, KyCOYHO-TUHEHHON U TpOOHO-
nuHeHo! (yHkumid. CBolicTBa U rpadMKy CHHYCa, KOCUHYCa, TAHT€HCA U KOTaHTeHCA.
IIpakTuyeckasi padora Ne 27. OOparnbie ¢Gynknuu u ux rpaduku. HenpepwiBHBIE H
nepuonndeckue pynkmun. O6patHble QyHKIMM U uX rpaduku. OOpaTHbIE TPUTOHOMETPHUECKUE
dbyHKIIM.

IIpakTuuyeckas padora Ne 28. [IpeoOpazoBanus rpaduka ¢pyHkuuu. I'apMoHHUEcKue KoJieOaHuUs.
[Ipuknanueie 3agauu. [lpuMepsl 3aBHCUMOCTEH MEXIy MEpEeMEHHBIMU B pEAbHBIX Ipoleccax M3
CMEXKHBIX JUCIUIUINH.

IIpakTuyeckasi padora Ne 29. [lokasarenpHble, jorapuMUUYECKHE, TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPAGEHCMEA.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A
IocaexoBareabHocTH. [locienoBareabHOCTH M ee cBoiicTBa. CiocoObl 3aIaHusa U CBOICTBA
YHCIIOBBIX TOCJENOBATENbHOCTEH. [lonamue o npedene nociedosamenvrocmu. Cyujecmeogarnue
npeoena MOHOMOHHOU 02paHudenHol nociedosamenviocmu. CyMMUPOBAHHUE TIOCIEOBATEIIHHOCTEH.
BbeckoneuHo yObIBaromasi reoMeTpuieckasi MporpeccHs U ee CyMMa.
IlpousBoanas. [loHaTtne o MpPou3BOMHON (YHKIMH, €€ TECOMETPUUECKHUH W (PU3MUCCKHUI

CMBICII. YpaBHEHUE KacaTenbHOW K Trpaduky ¢yHkuuu. I[IpomsBomHble CyMMBI, pPa3HOCTH,
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MPOU3BEICHUSA, YacTHOro. [IpoM3BOMHBIE OCHOBHBIX OJJIeMEHTapHbIX (yHkmid. IlpuMenenue
MPOM3BOJHON K HCCIENOBaHUI0 (YHKIUA W TOCTPOCHHIO TpadukoB. IIpoussoousvie obpamuoll
dyHKYUU U KoMno3uyuu GyHKyuu.

[Ipumepsl HKCMONB30BAHUSA TPOU3BOAHOW JJIi HAXOXKICHHUS HaWIy4llIero pEelIeHUs B
NPUKIAAHBIX 3a37a4dax. BTopas mnpou3BoaHas, €€ TIeOMETPUYECKHH U (U3NYECKUH CMBICI.
Haxoxnmenue ckopoctd miis mporecca, 3amaaHHoro ¢opmynoil u rpaduxkoMm. Haumbosbiiee wu
HauMeHbIIIee 3HaueHue QYHKIMH. TOYKH IKCTpeMyMa.

IlepBooGpa3nasi u unHTerpaJ. Tabauiia HeonpeaeIeHHbIX WHTerpanoB. [lpaBuna u (opmel
uHTerpupoBanus. OnpeneneHHblii  uHTerpan. @®opmyna Heiorona-JleiOuuia. Ilpumenenue
OTIpEeICNIEHHOTO0 WHTErpaia Juisi HaXOXIACHMs IJIOL[aJAM KPUBOJIMHEWHOHN Tpameuuu. BorumcieHue
HEOMpECNIEHHOTO U OMNpPeAeNeHHOro WHTerpana. IlpuMepsl mpUMEHEHUs WHTerpajiia B (U3HNKE U
TE€OMETPHH.

IIpakTHYeckue 3aHATHSA
IIpakTuyeckasi padora Ne 33. UucnoBas mociaeaoBaTeIbHOCTb, CIIOCOOBI €€ 3aaHusl, BEIYUCICHUS
YJIEHOB  MOCNe[oBaTenbHOCTH. [Ipemen  mocieqoBaTenbHOCTH.  beckoHeuHo — yObIBaromias
reoMeTpuyecKas mporpeccus
IIpakTnueckas padora Ne 34. IlpousBogHas: MeXaHMYECKMH W TIE€OMETPUYECKHM CMBICIT
MPOM3BOTHON YpaBHEHHE KacaTeIbHOU K TpaduKy GyHKIIUH.

IIpakTnyeckas padora Ne 35. [Ipasuia nuddepentupoBanust U Gopmyibl JudGepeHIIIPOBAHUS.
[Tpon3BOIHBIX A7IEMEHTAPHBIX (YHKITHA.

IIpakTunyeckas padora Ne 36. VccienoBanre GyHKIIMH C TOMOIIBIO TIPOU3BOTHOM.

IIpakTuyeckasi padora Ne 37. Haxoxxnenrne HanOoIbIIIeT0, HAMMEHbBIIIETO 3HaUYeHMs. Haxoxmenue
AKCTPEMAaIbHBIX 3HAYCHUH (DYHKIIUH.

IIpakTuyeckasi padora Ne 38. Murterpan u mnepBooOpasHas. Teopema Hprorona-JleitOnuma.
[TpumeneHne HHTErpaia K BRIYUCICHUIO (PU3MUECKUX BEJIMYUH U IIOMIAICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHHS] M CHCTeMbl ypaBHeHMil. PanmoHanpHbIC, MPpAalMOHAIBHBIC, IIOKA3aTEIbHBIE U
TPUTOHOMETPUUECKHE YPABHEHUS U CUCTEMBI.

PaBHOCHUIIBHOCTH YpaBHEHHU, HEPABEHCTB, CUCTEM.

OcCHOBHBIE IPHUEMBI UX peIIeHUs (pa3/I0KeHNEe HA MHOXKUTEIIN, BBEIEHUE HOBBIX HEM3BECTHBIX,
MIOJICTAHOBKA, rpadUIeCcKHii METO.).

HepasencrBa. PannonanbHble, MppalMOHAIBHBIE, MOKA3ATECIBHBIE U MPUSOHOMEmMPUYecKue
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELIEHUS.

Hcnoab3oBanue cBOMCTB U rpadukoB (PYHKIMA NPU pelliecHMH YPABHEHUH U HEPABEHCTB.
Merton nnTepBanos. M300paxeHrne Ha KOOPAMHATHON TUIOCKOCTH MHOXKECTBA PEIICHUI YpaBHEHUH U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

Ilpuknagaeie  3amaunm. IlpuMmeHeHMe  MaTeMaTM4YeCKMX  METOAOB  JJI  PELICHHUS
COJIEp KATENBbHBIX 3aJa4 U3 Pa3IUYHbIX 00nacTeill Hayku M MpakTHKHU. VIHTepnperanus pe3ysbrara,
yUeT peajbHbIX OIPaHUYCHUH.

IIpakTuyeckue 3aHATHS
IIpakTnueckas padora Ne 42. Kopuu ypaBHeHuii. PaBHocuinbHOCTh ypaBHeHMi. [IpeoOpa3oBanue
YpaBHEHU.

IIpakTnueckas padora Ne 43. OCHOBHbIE IPUEMBI PEILIEHUS] YPAaBHEHUH.

IIpakTuyeckas padora Ne 44. Penienue cucteM ypaBHEHHUH.

IIpakTnueckasi padora Ne 45. Vcnonp3oBaHHE CBOMCTB U IpadUKOB (YHKIMHA IS pEIICHHS
HEPABECHCTB.
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KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEN
JJIeMeHThl KOMOMHATOPUKH.
OcHOBHbBIE MOHATHA KOMOMHATOPUKHU. 3a/1aui Ha MOJCUET YKCia pa3MELIeHHH, TepecTaHOBOK,
coueranuii. Pemenue 3amau Ha mepebop BapuantoB. Dopmyma OmHOoma Hprorona. CaoiicTBa
OuHOMHMHANBHBIX K03 unmentoB. Tpeyronsuuk [ackans.

DJIeMeHTBI TeOPUHU BEPOATHOCTEIA.

CoObITHE, BEpPOSITHOCTH COOBITUS, CIIO)KEHHE W YMHOXKEHHE BeposSTHOCTeH. [lonamue o
Hezasucumocmu coovimuil. /[uckpemnas ciyyaiHas 6eluduHa, 3aKkoH ee pacnpeoenenus. Yucnogvle
Xapakmepucmuky OUCKpemHoU ciyyaiHoul eenruyunsl. [lonamue o 3axone OONbUUX YUCE.

DJIeMeHTBhI MaTeMAaTHYeCKOH CTATHCTHKH

[IpenacraBnenne naHHBIX (TaOMWIBI, AUArpaMMbl, Tpaduku). [ eHepanrbHas COBOKYNHOCHb,
gvlbOpKa, cpeonee apugmemuyeckoe, meouana. Ilonamue o 3adauax mamemamuyeckoll
cmamucmuxu. Pewenue npaxmuueckux 3a0a4 ¢ npumeHeHuem 6eposimHOCIMHbIX MeMo008.

IIpakTHYeckue 3aHATHSA
IIpakTuyeckasi padora Ne 14. Mcropus pa3BuTHS KOMOWHATOPHKH, TECOPUU BEPOSTHOCTEH W
CTaTUCTHMKM M HUX pOJb B pa3IMUHBIX cepax derIoBEUECKON >KHU3HeHesTeabHOCTH. [IpaBuia
KOMOWHATOPHKHU.

IIpakTnueckas padora Ne 15. Pemenne koMOMHATOpHBIX 3aaay. PasmerieHusi, coueTaHus M
MepPECTaHOBKHU.

IIpakTnyeckas padora Ne 16. bunom Herotona u tpeyronsnuk [lackans. [lpukiagasie 3agaun.
IIpakTnyeckas padora Ne 39. Knaccuueckoe onpeieieHue BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEM,
TEOpEMa O CyMME BEPOSITHOCTEN.

IIpakTnyeckas padoraNe 40. Brruncienue BeposarHocTei. [Ipukiiangnbie 3aqaumn.

IIpakTnueckas padora Ne 41. [Ipencrasienne 4ncnoBbIX JaHHBIX. [IpukiagHsie 3agaun.

I'EOMETPUA
IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

B3anMmHOe pacnonokeHue AByX MpsAMBIX B mpocrpaHcTBe. [lapamienbHOCTE mOpsMOM U
miockoct.  [lapamienbHOCTh  MIOCKOCTE. IlepneHIuKynsIpHOCT, TPAMOM M TIJIOCKOCTH.
[lepieHAuKYAp W HAKJIOHHAs. YTOJ MEXIY MNPSAMOM M IUIOCKOCTBIO. JIByrpaHHblii yroia. Yrou
MEXIY TUIOCKOCTSMH. [lepneHIuKyIspHOCTh ABYX IUIOCKOCTEH. I'eomeTpudeckue mpeoOpa3oBaHUs
IIPOCTPAHCTBA: MAPAUIEIbHBIA IMEPEHOC, CUMMETPHUsSI OTHOCHUTENIBHO IUIOCKOCTH. llapannensHoe
NpOeKTUpOBaHueE. [1nowads opmozonanvrol npoekyuu. 13o0paxkeHue mpoCTpaHCTBEHHBIX QUTYP.

MHoOrorpaHHUKHU

Mmuororpanauk. OCHOBHBIE TTOHATUA. BepruHbl, pedpa, rpaHd MHOTOTpaHHHKA. Pazeepmka.
MHnoeoepannvie yenvl. Buinyknvie mnocoepannuxu. Teopema Junepa. llpusma. Ilpsimas u nakionnas
npusma. I[lpaBunbHas mnpusma. [lapamnenenunen. Ky6. ITupamupa. IlpaBunpHas nupamuza.
VYceuennas nupamuaa. Terpasap. CumMerpun B KyOe, B mapajulesienumesie, B Ipu3Me U nHupaMue.
Ceuenus ky0a, mpu3Mbl 1 upamubl. [IpeacraBieHue o npaBUIbHBIX MHOTOIPaHHUKAX (TETpalape,
KyOe, OKTasape, J0JeKa’ape U UKOCadIpe).

Tesia 1 NOBEPXHOCTH BpallleHUS

[Mwmaap u KoHyc. YcedeHHbIH KoHyc. OcCHOBaHHE, BBICOTA, OOKOBas MOBEPXHOCTH,
oOpa3yromas, pazsepTka. OceBble ceUeHHs U ceueHus, mapaienbHble ocHoBaHuto. Llap u cdepa, nux
ceuenns. KacarenbHast I10CKOCTh K cdepe.

N3mepenusi B reomeTpun

O6bem MmHOrOrpaHHukoB. O0beM u ero usMepeHue. DopMmysbl 00beMa Tesl BpallieHUs.
WNuterpanbras popmyna odovema. @opMynsl o0beMa KybOa, TPSMOYTOJBHOTO Tapajuieienunesa,
npu3Mbl, nunHApa. PopMynbl 00beMa MUpamMuabl U KoHyca. DOpMyIIbl IUIONIAIM MOBEPXHOCTEH
MHOTOTPAaHHUKOB W Tea BpamieHus. DopMmynbl IMJIOMAAM MOBEPXHOCTEH IWIMHIApPAa M KOHYca.
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®opmyiel o0beMa 1apa u miomaau chepsl. [lonodue Ten. OTHOIIEHUS TUIOMIAJICH TOBEPXHOCTEH U
00BEMOB ITONOOHBIX TE.
KoopaunaTtsl 1 BeKTOPHI

[IpsmMoyronbHas (gekapToBa) CHUCTEMa KOOpAMHAT B mpocTpaHcTBe. dopmyna paccTosHus
MEXIy IBYMsI TOYKaMH. YpaBHEHHUs cepbl, niockocmu u npsamoti. Bekropsl. Monynb BeKTopa.
PaBenctBO BekTOpOB. CliokKEHHE BEKTOPOB. Y MHOKEHHE BEKTOpA HA 4ynciio. PaznoxkeHne BeKTopa mno
HaIpaBJICHUsM. YTOJI MEXy IByMs BekTopamu. IIpoexuns BekTopa Ha ocb. KoopauHaTsl BekTOpa.
CkaisipHO€ TIPOM3BENCHHE BEKTOPOB. MCHoib30BaHME KOOpAWMHAT M BEKTOPOB IPU PEIICHUHU
MaTEMaTHYECKUX U MPUKJIAJHbBIX 3a/1a4.

IIpakTuyeckue 3aHATHS
IIpakTnueckas paGora Ne 9. IIpu3Haku B3aMMHOTO pAacHOJIOKEHUS NPSIMBIX. YTOI MEXAY
npsMbIMU. 1leprieHuKyIsIp 1 HaKJIOHHAs K TNIOCKOCTH. YTOJI MEXAY IPAMOH U INIOCKOCTBIO.
IIpakTnueckas padora Ne 10. BzanMHOe pacroyiokeHHE HpPSIMBIX U IUIOCKOCTEH. Teopembl O
B3aMMHOM DPACIIOJIOKCHUH MTPSIMOU U IJIOCKOCTH.
IIpakTnueckas padora Ne 11. Teopema o Tpex nepneHaukyispax. [IpuzHaku u cBoicTBa
MapaJUICIbHBIX U IMEPHEHANKYIIAPHBIX INIOCKOCTEH.
IIpakTnueckas padora Ne 12. PaccTosiHMEe OT TOYKM A0 IUIOCKOCTH, OT MPSMOM 10 MJIOCKOCTH.
PaccrossHre MEXIy IUIOCKOCTSMM, MEXKIY CKPEIIMBAIOIIAMUCS NMPSMBIMH, MEKIY IMPOU3BOIBHBIMU
¢burypamu B poCTpaHCTBE.
IIpakTnyeckass padora Ne 13. [lapaienbHO€ NPOEKTUPOBAHUE M €ro CBOWCTBA. Teopema o
NI0WAOU OPMO2OHANLHOU NPOEKYUU MHO20Y20bHUKA. B3aMHOE pacioiosKeHHe MPOCTPAHCTBEHHBIX
duryp.
IIpakTnueckas padora Ne 17. JlexkaproBa cucTemMa KOOpPAMHAT B IPOCTPAHCTBE. YpaBHEHHE
OKPY’KHOCTH, c(hepbl, IIIOCKOCTH.
IIpakTnueckas padora Ne 18. PaccrosiHne mexnay Toukamu. Bektopsl. JleHicTBUS ¢ BEKTOpaMHu.
CxansgapHoe Npou3BeIcHHE BEKTOPOB. BekTOpHOE ypaBHEHUE NMPSAMON U MIIOCKOCTH.
IIpakTnueckas padora Ne 19. JlelicTBus ¢ BeKTopaMu, 3aJaHHBIMU KOOpAUHaTaMu. Vcnonbs3oBanue
BEKTOPOB IIPH 10KA3aTEIbCTBE TEOPEM CTEPEOMETPHH.
IIpakTuuyeckas padora Ne 30. Pasnuunbie BUasl MHOTOrpaHHMKOB. WX m3oOpaxenus. CedeHus,
pa3BEPTKU MHOTOTPAaHHUKOB.
IIpakTnyeckas padora Ne 31. Buasl cumMmerpuii B npoctpancTBe. CUMMETPHSI TE BpallleHUs U
MHOT'OTPaHHHUKOB.
IIpakTuyeckasi padora Ne 32. Beruncnenue miomaseii 1 o0beMoB. [1nomaas moBepXHOCTH.
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Tembl pedepaToB (10KI2I0B), HCCIEI0BATEIbCKUX IPOEKTOB

Anrebpa B urpax

Benukas nnm nocneaHss teopeMa

«Hauana» Esxiuna

JKu3Hb 1 BKIIaJ B HAYKY U3BECTHBIX MaTEMaTUKOB
3HaMEHUThIE 337]a4H IPEBHOCTHU

30J10TOE ceYeHne

MHoroo0pasue yrcen

Jleonapp Ditnep

Maremaruka B 1peBHel [ pennu

MaremaTtuka B IpeBHEN U cpeaHEBeKOBON NHanmn
Maremaruka B ApeBHEM U CpeiHEBEKOBOM Kurtae
MaremaTuka BOKpYT Hac

Maremaruka J[pesHero Basuiiona

Marematuka JlpeBHero Erunra
Maremaruueckast UHAYKIUS

HeeBkinmoBa reoMmerpust

[lepuoau3zanus UCTOpUN MaTeMaTUKU

[IpocTeie uncna

CumMeTpus B MaTeMaTuKe

TpaHCLIEHACHTHBIE YKCia

dunocodust MaTeMaTUKU

Yucna Karanana

. Yucia ®ubonayyu

Yucno n
Opapuct ["anya
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6. TEMATUYECKOE IINTAHUPOBAHHUE

[Ipu peanu3zanuu conepkanus o01eo0pa3oBaTeIbHON yueOHON TUCIIUILTUHBL « MaTeMaTukay
B mpexaenax ocBoeHus OIIOIT CIIO na 6Ga3e OCHOBHOTO OOIIET0 OOpa30BaHUs C IOJyYEHHUEM

cpeanero oOmiero oOpa3oBaHuss 1O  mpodeccun

CIIO 43.01.09 «IloBap,

KOHJIUTEP

€CTECTBEHHOHAy4YHOTO0 Tpodmist mnpodeccHoHaTbHOTO 00pa3oBaHUs 00BEM 00pa3oBaTEIBHOU
Harpysku oOyyarommuxcs — 228 gac., BKJI04as MpakTuueckue 3aHsatusg — 90 yac., KOHCYJIbTaluu — 6

Jac., IpOMeXyTouHas arrecranus — 6 yac.

TEMATHYECKHH IJIAH

O06mwem obpazoBarenbHoil | [IpakTuueckue
HaumenoBanue pasnena
Harpyska 3aHATUSA
Brenenue 2 0
PasButHe noHATHs O yKCIe 10 4
KopHu, crenenu u jorapumsl 24 12
[IpsiMble ¥ JIIOCKOCTH B MPOCTPAHCTBE 20 10
KombunaTtopuka 10 6
KoopanHaTsl 1 BEKTOPBI 18 6
OCHOBBI TPUTOHOMETPUH 26 10
DyHKIMHN U TpaPUKH 24 10
MHOTrOrpaHHUKH ¥ KPYTJIbIE TETa 24 6
Hauvana matremaTu4eckoro aHaamsa 28 10
WHTerpan u ero npuMeHeHne 12 2
DEMEHTHI TEOPUH BEPOSITHOCTEN U MaTeMaTH4ECKON 12 6
CTaTUCTUKH
YpaBHEHUS 1 HEPABEHCTBA 18 8
Bcero 228 90

Koncynbranuu 6
IIpoMexyTouHas aTTeCTALMUS 6

UTOT'O 240 920
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7. XAPAKTEPUCTUKA OCHOBHBIX BUJOB JEATEJIBHOCTHU OBYYAIOIIIUXCA

Coaep:xkanue 00yueHust

XapakTepucTHKA OCHOBHBIX BH/IOB /1eATEJIbHOCTH CTY/I€HTOB
(Ha YpOBHe Y4eOHBIX JeilcTBUII)

Beenenne

O3HaKOMIICHHE C POJIbIO MATEMAaTHKH B HAyKe, TEXHHUKE,
HKOHOMHKE, HH(POPMAIIHOHHBIX TEXHOJOTHUSIX U MPAKTHYECKOM
ACATCIIbHOCTH.

O3HaKOMIICHHE C IIEJISIMH U 3371a9aMH U3y9ICHHs MaTEeMaTUKH [IPU
ocBoenuu npodeccuii CI1O

AJITEBPA

PasBuTHe NOHATHS O YHCIE

Brimonnenue apupMeTHIeckux ASHCTBHIA HAJl YUCITaAMH, COYETast
YCTHbBI€ U TUCbMEHHBIE TPUEMBI.

Haxoxaenne npuOImKeHHBIX 3HAYCHUH BETMYHH U TTOTPEITHOCTEH
BBIYMCIICHHH (a0COFOTHOM M OTHOCUTEIIBHON ); CPaBHEHHUE
YHUCJIOBBIX BBIPAXKEHUN.

Haxoxnenue ommbok B mpeoOpa3oBaHUAX U BEIYUCICHUSIX
(OTHOCHUTCSI KO BCEM IMYHKTaM MPOrpaMMmbl)

KopHu, crenenu,
Jorapugpmsl

O3HakOMJIEHUE C TTIOHATHEM KOPHS N-i CTENEHU, CBOMCTBAMU
pPaauKaIoB U IpaBUIaMHU CPABHEHUS KOPHEH.

dopmyJIHpOBaHUE ONPEACICHUS KOPHS U CBOMCTB KOPHEH.
Briuucnenue u cpaBHeHUE KOPHEH, BHIMOTHEHUE TIPUKUIKH
3HAYEHHUS KOPHS.

[TpeobpazoBaHue YHCTOBBIX M OYKBEHHBIX BBIPAXKCHHH,
coJiepKalluX pajuKaibl.

BrimonHenue pacueroB o Gopmynam, COIEpKaIIuM paTuKaibl,
OCYIIECTBIISIS HEOOXOUMbIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.
Ornpenenenre paBHOCUIBHOCTH BBIPAXKEHUHN C paIUKATIAMH.
Pemienue nppanyoHanbHbIX YpaBHEHHIA.

O3HakoMJIEHUE C TIOHATUEM CTETIEHU C JIEHCTBUTEIbHBIM
MTOKa3aTeNEeM.

HaxoxieHne 3HauYeHUH CTENeHH, UCIIONb3YsI P HEOOXOAMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuchIBaHUE KOPHS N-U CTETICHH B BHJIE CTEIICHH C APOOHBIM
MoKa3aTesieM ¥ Ha00O0pOoT.

@opMynMpOBAHKUE CBOUCTB CTEIICHEN. BhIunciIeHNEe CTENEeHEH ¢
palMOHAIBHBIM IT0KA3aTEIEM, BBIIIOJHEHNE TPUKHUIKN 3HAYEHUS
CTEIIEHU, CDABHEHUE CTEIICHEM.

[IpeoOpazoBanue YNCTOBBIX U OYKBEHHBIX BBIPAKEHUH,
COJIEpIKAILMX CTENEHU, IPUMEHSA CBOMCTBA. Pemenue
MTOKA3aTEIbHBIX YPAaBHEHUM.

O3HaKOMJIEHHE ¢ TPUMEHEHUEM KOPHEN U CTETIEHEN IpU
BBIYMCIICHUH CPEIHUX, IEJICHUN OTPE3KA B «30JI0TOM CEYEHUNY.
Pemenue

MIPUKJIAJHBIX 33/1a4 Ha CJIOXKHBIE MPOLIEHTHI

IIpeodpa3oBanue
ajnredOpanvecKux BbIpasKeHU

Brinonnenue npeobpa3zoBaHuii BRIpaKEHHH, IpUMEHEHHE POPMYII,
CBSI3aHHBIX CO CBOMCTBAMH CTEIEHEH U JoraprudMoB.

Onpenenenne 00JIaCTH JOMTYCTUMBIX 3HAUYCHHUN JTOTapu(pMUIecKOro
BBIpaKEHHs. Penenue jorapuMuIecKkux ypaBHEHUI

OCHOBBI TPUTOHOMETPUH

OcCHOBHbBIC MOHATHSA

I/I3yquI/Ie paauaHHOro MCToAa U3MCPCHHUA YIJIOB BpallICHUSA U UX
CBSI3H C TpagycHoOr Mepoid. 300paxeHue yrioB BpaleHus Ha
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OKPY>KHOCTH, COOTHECEHUE BETUYMHBI YIJIa C €r0 PacloIOKEHUEM.
dopMynHpOBaHKE OMPEACICHUN TPUTOHOMETPUICCKUX (QYHKITUHA
JUUIA YTII0B OBOPOTa U OCTPBIX YIVIOB IIPSIMOYTOJILHOI'O
TPEYroJbHUKA U O0BSICHEHHE UX B3aUMOCBSI3H

OcHOBHBIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB AJIs
TPHUTOHOMETPHYECKHe BBIYHMCIICHHS 3HAYEHUW TPUTOHOMETPUUCCKUX (PYHKITUH TIO OHOM
TOKIECTBA U3 HHX
IIpeoOpa3zoBanust N3yuenne oCHOBHBIX (hOPMYJT TPUTOHOMETPHH: (POPMYITBI
NMPOCTEeM N X CIIOKEHMUS,
TPUTOHOMETPHYECKHUX YABOEHUS, TPe0Opa30BaHUsl CYMMbI TPUTOHOMETPUYECKHIX
BBIPasKeHUH byHKIMH
B IIPOU3BE/ICHNE U NIPOU3BENICHUS B CYMMY U IIPUMEHEHHUE MTPU
BBIYMCIICHUH 3HAYEHUSI TPUTOHOMETPUUECKOTO BBIPAXKEHUS U
YIIPOILEHHUS €TO0.
O3HakoMJIEHHE CO CBOMCTBAMHM CUMMETPHUH TOUYEK HA €IUHUYHOMN
OKPY’KHOCTHU M PUMEHEHHE UX JJIsl BEIBOJA GOpMYJT IpUBEIEHUS
IIpocreiimmue Pemenue no gpopmynam u TPUTOHOMETPUUYECKOMY KPYTY
TPUITOHOMETPHYECKH e MPOCTECUIIUX TPUTOHOMETPUUCCKHUX YPABHCHHUM.

YPABHEHHUS U HEPAGEeHCMEa

[TpumeHeHne O0IIKMX METOIOB PELICHHs YpaBHEHUI (IpUBEACHUE K
JUHENHOMY, KBaIpaTHOMY, METOJ Pa3JI0KEHUS HA MHOXKUTEIIH,
3aMEHbI IEPEMEHHON) TIPU PEILIEHUN TPUTOHOMETPUUIECKUX
YpPaBHEHU.

YMeHHe oTMedaTh Ha Kpyre PeeHHs POCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, aPKKOCHHYC,
aApPKTAaHI'€HC YucIa

O3HaKOMJICHHE C TIOHITHEM OOPATHBIX TPUTOHOMETPHUIECKHIX
byHKIMA.

Nzydenne onpeneneHuii apkCUHyca, apKKOCUHYCa, apKTaHTeHCa
yucia, GopMyIMpoBaHUEe WX, H300paKEHNE HA SMHUIHOU
OKPYKHOCTH, IPUMEHEHHE NP PEIICHUH YpaBHEHUN

PYH

KIIMH, UX CBOVICTBA U TPA®UKH

DOYyHKIUH.
ITonsiTHE 0 HENPEPBLIBHOCTH
GyHKun

O3HakoMIJIEHUE C MOHSITHEM ITIEPEMEHHOU, TpUMEpaMu
3aBHCHUMOCTEIN MEXy MePEeMEHHBIMHU.

O3HakoOMJICHHE ¢ TIOHITHEM Tpaduka, Onpee/ieHre
MPUHAIICKHOCTH TOUKH rpaduky GyHkuuu. Onpenenenue mno
dbopMyIie mpocTeiiiel 3aBUCUMOCTH, BUJIa ee rpaduka.
Bripaxenue o ¢popmyie

OJIHOM MEPEMEHHON Yepe3 Apyrue.

O3HakoMJIeHHE ¢ onpezeseHueM QyHKINH, (GOopMyIHUpOBaHUE €TO.
Haxoxaenue obnactu onpeaeneHus U 00JacTi 3HaYeHUH (PYHKINH

CpoiicTBa QyHKIUH.
I'padpuyeckan
HHTEpPNpPeTaLHus.
IIpumepsl
(pyHKIIHOHAIBHBIX
3aBHCHMOCTEH B peajbHbIX

npoueccax u ABJICHUAX

O3HakomJIeHHE ¢ TpUMepaMy (PyHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peanbHBIX MPOLECCaX U3 CMEKHBIX TUCIUIUIUH.

O3HakoMJIEHHE C I0Ka3aTeIbHBIMU PACCyKIECHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHOM U KBaJpaTUUHON (DYHKIIMM, IPOBECHHE
WCCTIEI0OBAHUS JIMHEHHOM, KYCOYHO-TUHEHHOM, TPOOHO-THHEHHOM
U KBaJIpaTUYHON (YHKLHUH, ocTpoeHue ux rpapukos. [locrpoenue
u yteHue rpaduxoB ¢pyHkumid. UccnenoBanue GyHKIUN.
CocraBieHue BUI0B QYHKIHUH 110 TaHHOMY YCIIOBHIO, PELICHHUE
3aJa4 Ha 9KCTPEMYM.

Brinonnenue npeodpa3zoBanuii rpaduka GyHKIHH

OOpaTHble pyHKIMHU

N3ydenue noHstus oOpaTHON (GyHKINH, ONpEAeTIeHUE BUAA U
MOCTpOeHUE rpaduka 0OpaTHON (HYHKIMHM, HAXO0XKICHHE €€ 00J1acTh
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orpeneneHus u obaactu 3HaueHui. [IpumeHenne cBONCTB
(GyHKIMI TIpU MCCIeI0BAaHUN YPaBHEHNH U PELLICHUH 3a]a4d Ha
JKCTPEMYM.

O3HaKOMJICHHUE C TIOHSITHEM CIIOKHOU (PYHKITUHN

Crenennble,
noKa3areJjibHble,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE

GyHkuum.

OopatHble
TPUTOHOMETPHYEeCKHe
GyHkuun

Brruncnenue 3HaueHnid GyHKIUN IO 3HAYEHUIO apTyMEHTa.
Omnpenenenre Mo0KEeHUs TOYKU Ha TpaduKe Mo ee KoopAuHaTaM U
Ha000pOT.

Hcnonws3oBanre cBOMCTB GyHKIUN JJIs1 CPAaBHEHUS 3HAUCHUM
cTerneHel u orapudmos.

[TocTpoenue rpauKkoOB CTETIEHHBIX U JIOTapu(PMUIECKUX PYHKITUH.
Pemienue nokazaTenbHbIX U JTOTapUPMUUECKUX YPABHEHUH U
HEPABEHCTB 10 U3BECTHBIM aJITOPUTMaM.

O3HaKOMJIEHHME C IOHSITUEM HENPEPBIBHON NIEPUOANUYECKOI
byukun, GopMyIHpOBaHUE CBOWCTB CHHYCA U KOCHHYCA,
MOCTPOEHHE UX I'PapUKOB.

O3HaKOMJICHHUE C IOHATHEM FapPMOHHYECKUX KOJIeOaHUN 1
pUMEpPaMU TAPMOHHYECKUX KOJIEOaHUH /IJIs1 ONMCAaHUs IPOLIECCOB
B (pu3uke u 1pyrux o0IaCTAX 3HAHUS.

O3HaKOMJICHHE C TIOHATHEM Pa3pbIBHOM MEPUOANYECKON (PYHKINH,
(dbopMynMpoBaHHE CBOICTB TAHT€HCA U KOTAHT€HCA, IIOCTPOEHUE UX
rpauKoB.

[IpumeHneHne cBOWCTB (PYHKIIUN ISl CPAaBHEHHS 3HAYCHUI
TPUTOHOMETPHUYECKUX (DYHKIUN, pEIIeHUs] TPUTOHOMETPHUECKUX
YpaBHEHU.

[TocTpoenne rpaduKoB 0OpaTHBIX TPUTOHOMETPUUECKUX (PyHKIUI
U ompezieNieHue 1o rpadukaM uX CBOMCTB.

Brinonnenue npeobpa3zoBanus rpaguKoB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

ITocuaenoBaTeILHOCTH

O3HaKOMJICHHE C TIOHSATHEM YHCIIOBON TOCIIEJOBATEIBHOCTH,
criocobamu ee 3aJjaHusl, BEIYUCICHUSIMHE €€ YICHOB.
O3HakoMJICHHE C TIOHATHEM TIpejiesa MoCae10BaTeIbHOCTH.
O3HaKOMJICHHE C BEIYMCICHUEM CYMMBI OECKOHEYHOTO YHCIIOBOTO
psiia Ha IpUMeEpEe BBIUMCIIEHUS CYMMBI OECKOHEYHO yOBIBatOIIeH
reOMETPUIECKON IPOTPECCUH.

Pemienue 3a1a4 Ha mpuMeHeHUE POPMYIIbI CyMMbI OECKOHEYHO
yOBIBAIOIIEH T€OMETPUICCKON TPOTPECCHH

IIpousBoanas u ee
NpUMEHeHHe

O3HaKOMJIEHHE C IOHSTUEM IIPOU3BOJHOM.

Nzyyenue u popMynupoBaHue ee MEXaHUYECKOTO U
re€OMETPUUYECKOTO CMBICIIA, U3YUEHHUE aITOPUTMA BBIUNCIICHHUS
MIPOM3BOIHOM Ha MPUMEPE BHIYMCIIEHUSI MTHOBEHHOM CKOPOCTH U
YTI0BOT0 KO3 (UIEHTa KacaTeIbHOM.

CocraBneHre ypaBHEHUs KacaTeJIbHOW B 0OIIIEM BHJIC.

YcBoenue npasui audepeHnupoBaHms, TaOIUIIBI TPOU3BOIHBIX
aJeMEHTapHBIX QYyHKIHHA, TpUMEHEeHUe s Tud dhepeHITupOBaHUS
(GYyHKIMH, COCTaBICHUS yPAaBHEHHSI KacaTeIbHOM.

N3yuenue Teopem o CBA3M CBONCTB (DYHKIIUH M TIPOU3BOIHOM,
(bopMyIHpOBKaA HX.

[IpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON HCCIeIOBaHUS (PYHKIIUH,
3aJJaHHOH (POPMYIIOiA.

YcraHoBieHUE CBSA3U CBOMCTB (DYHKITUHM M IIPOU3BOTHOM IO MX
rpadukam.
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IIpuMeHeHre MPOU3BOIHOM I PEIICHMS 3a/1a4 Ha HAXO0XKICHUE
HauOOJIbIIEro, HAUMEHBILIETO 3HAUCHHSI U Ha HaX0XKJICHHUE
JKCTpEMyMa

IlepBooOpa3nas
U HHTerpaJ

O3HakoMJICHHE C MIOHIATHEM HHTETpaia U MepBOOOpa3HOM.
W3ydenue npasuiia BHIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Hprorona— JleitOHuma.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ POU3BOTHOM,
BBIYHMCIICHHE TIEPBOOOPA3HON JJIs1 JaHHOW (PYHKITHH.
Pemenue 3ana4y Ha IpUMEHEHUE NHTETpaJIa 1)1 BBIYUCICHUS
(bu3MYeCKUX BEJIMYMH U IIoUaien

YPABHEHUA U HEPABEHCTBA

YpaBHeHHSI M CHCTEMBbI
ypPaBHeHHH
HepagencrBa u cucrembl
HEPAaBEHCTB ¢ IBYMA

NepPpEMECHHBIMHA

O3HakoMJIEHUE C TPOCTEUIIIMMH CBEICHUSIMUA O KOPHSIX
anreOpandecknx ypaBHEHUH, MOHATUSAMH UCCIIECOBAHUS
YPaBHEHU U CUCTEM yPaBHECHUH.

N3y4enne Teopun paBHOCHIIBHOCTH YPaBHEHUM U €€ IPUMEHEHUS.
[ToBTOpEHME 3aNMCH PELICHNS CTAaHAAPTHBIX YPaBHEHUN, TPUEMOB
npeoOpa3oBaHusl ypaBHEHUH ISl CBEJICHUS K CTAaHJAPTHOMY
ypaBHEHHUIO. Penienne pannoHaabHbIX, UPPALMOHATIBHBIX,
[I0KA3aTeIbHBIX U TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.
Hcnonws3oBanne cBOMCTB U rpaduKOB (GYHKITAN JUTS pEIICHUS
ypaBHeHUH. [I0BTOpEeHNE OCHOBHBIX IPUEMOB PELIECHUS CUCTEM.
Pemenue ypaBHeHUI ¢ IPUMEHEHUEM BCEX MPUEMOB (pa3lioKeHUS
Ha MHOJKUTEJIN, BBEJICHUSI HOBBIX HEU3BECTHBIX, IIOJICTAHOBKH,
rpaguIecKOro METO/1a).

Pemrenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM Pa3InYHBIX
CH0C000B.

O3HakoMJICHHE C OOIIMMH BOIIPOCAMU PEIICHUSI HEPABEHCTB U
MCIOJIb30BaHNE CBOMCTB U IpaduKoB PYHKIMIA IPU PEIICHUN
HEPABEHCTB.

PemreHne HepaBeHCTB U CHCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3IUYHBIX CLIOCOOOB.

[IpuMeHeHne MaTeMaTUYECKUX METOJIOB JJIs pELICHUS

COZIep KaTeNbHBIX 33/1a4 U3 pa3IMyHbIX 00JacTeil HAyKu U
MpakTUKU. IHTEprpeTnpoBaHue pe3ysIbTaTOB C YYETOM PEAIBHBIX
OrpaHUYCHUNU

3JIEMEHTbI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEN M CTATUCTUKH

OcCHOBHbBIC MTOHATHSA
KOMOUHATOPUKH

W3ydenue npaBuiia KOMOMHATOPUKHU U IPUMEHEHHE TIPU PEIICHUHN
KOMOWHATOPHBIX 3a]1a4.

Pemenne KOMOMHATOPHBIX 33124 METOIOM Irepedopa U Mo MpaBHiTy
YMHOKEHUS.

O3HaKOMJICHHE C TIOHATUAMU KOMOMHATOPUKHU: Pa3MELICHUAMH,
COYETaHUSIMU, IEPECTAHOBKAMH U (POPMYJIaMH I UX BBIUUCIICHHUSL.
OOBbsicHeHHe U TpUMeHeHne (HOpMyIT 1711 BBIYUCICHUS
pa3MENIeHH, TEPECTAHOBOK M COUETAHUM MPU PEUICHUH 3a]1a4.
Osnakomnenue ¢ OuHomoMm HeioToHa u Tpeyronbaukom [lackass.
Pemenne npakTudeckux 3aa4 ¢ UCIOJIb30BaHUEM IIOHATUN U
PaBUI KOMOMHATOPUKHI

DJIeMeHTBI TeOpUH
BEpPOsAATHOCTEM

N3ydeHue K1acCu4ecKoro onpeaesieHus: BEpOATHOCTH, CBONCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.

PaccmoTpenue npuMepoB BEIYUCIIEHUS BEPOSITHOCTEN. Perienue
3aJ1a4 Ha BBIUMCIIEHUE BEPOATHOCTEH COOBITUI
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IIpencraBiieHne TaHHBIX
(Tabdamupl, IMaArpaMmbl,

rpaduxu)

O3HaKOMJIEHHE € IPEJICTABICHUEM YHMCIOBBIX IaHHBIX U UX
XapaKTEPUCTUKAMHU.

Pemenue npakTuueckux 3ajad Ha 00pabOTKY YHCIOBBIX TaHHBIX,
BBIUHCIICHUE UX XaPAKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ IOCKOCTH B
NPOCTPAHCTBE

@opMyIMpPOBKa U MPUBEACHUE 10KA3ATEIBCTB IPU3HAKOB
B3aWMHOT'O PACIIOIO0KEHUS MPAMBIX U INIOCKOCTEM. Pacno3naBanue
Ha 4epTekKax U MOJENAX Pa3IMUHbIX CIy4aeB B3aUMHOTO
PaCIOJIOKEHUS MIPSAMBIX U MJIOCKOCTEH, apryMEHTHPOBAHUE CBOUX
CYXJICHUU.

DopMyJIMPOBAHUE ONIPEACIICHUI, TPU3HAKOB U CBOMCTB
MapajuieIbHbIX U NEPIEHAUKYISPHBIX IUIOCKOCTEN, IBYTPAHHBIX U
JIMHEUHBIX YIJIOB.

BrinonHeHne nocTpoeHus yriaoB MEXay NPSIMbIMU, IPSIMON U
MJIOCKOCTBIO, MEXIY IJIOCKOCTSIMU IO ONKUCAHUIO U PACIIO3HABAHUE
MX Ha MOJIETISX.

IIpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOJIOKEHUS IPSIMBIX U
IJTOCKOCTEH MPH PEIICHUH 3a/1ad4.

N300paxkeHne Ha pUCYHKAX M KOHCTPYHPOBAHHUE HA MOJIEISIX
MEPIEHIUKYISIPOB U HAKIIOHHBIX K IUIOCKOCTH, IPSIMBIX,
napajuieIbHbIX JIOCKOCTEH, YIJIOB MEXKIY NMPSMOU U MJIOCKOCTHIO U
000CHOBaHUE MTOCTPOCHUS.

Pemrenue 3a1au Ha BBIYMCIIEHUE TEOMETPUUECKUX BEJIUYHUH.
OnurceIBaHKE PACCTOSIHUSA OT TOYKH [0 IUIOCKOCTH, OT MPSIMOM 10
IIJIOCKOCTH, MKy TUIOCKOCTAMHM, MKy CKPEIINBAIOLIIUMUCS
MPSIMBIMHU, MEX]Ty TPOU3BOJILHBIMHU (PUTYpaMU B TPOCTPAHCTBE.
DopMyIHPOBAHKE U JOKA3bIBAHIE OCHOBHBIX TEOPEM O
pacCTOsTHUAX (TEOPEM CYIIIECTBOBAHMS, CBOMCTBA).

N300pakeHne Ha 4epTekax U MOJEISIX PACCTOSHUS B 00OCHOBAHHE
CBOUX CyxAeHui. OnpenesieHre U BBIYUCIEHUE PACCTOSHUM B
npoctpanctBe. [Ipumenenne Gopmyt U TeopeM IAHUMETPUHN IS
penieHus 3aaay.

O3HakoMJIEHUE C MOHITHEM MMapajuIeIbHOTO MPOSKTUPOBAHUS U €TI0
cBorictBaMu. DOpMyIUPOBAHUE TEOPEMBI O TUIOIIAIN
OpPTOTOHAJIBLHOM MPOEKIIMY MHOTOYTOJIbHHKA.

[Ipumenenue Teopuu st 000CHOBAHUS MOCTPOCHUM U
BBIYMCIICHUH.

ApryMEHTHpPOBaHHUE CBOUX CYKJIECHUW O B3AMMHOM PaCIOJIOKEHUN
IPOCTPAHCTBEHHBIX (PUTYD

MHororpaHHMKHN

Onuncanne U XapakTEpUCTHKA Pa3IUYHbIX BUJOB MHOTOI'PaHHUKOB,
MIEPEUNCIIEHUE UX JIEMEHTOB U CBOMCTB.

N3006paxkeHre MHOTOIPaHHUKOB U BBIMIOJIHEHHUE TOCTPOCHUS Ha
M300paKEHUSIX U MOJICISIX MHOTOTPAaHHUKOB.

Brluucnenue TMHENHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYpaIusaX, apryMEHTUPOBAHUE CBOMX CY KICHHIA.
XapakTepucTuka u n300pakeHrne CeUeHUs, Pa3BEPTKU
MHOT'OTPaHHUKOB, BEIYMCIICHHE ILJIOIIA/IeN TOBEPXHOCTEH.
[TocTpoeHue npocTermmx cedeHuit Kyoa, MpU3Mbl, TUPAMU/IBI.
[Tpumenenue (pakToB U CBEICHUH U3 MIIAHUMETPHUH.
O3HakoMJIEHUE C BUIaMU CUMMETPUI B MPOCTPAHCTBE,
dhopMyIHpOBaHKE ONPEICIICHUN U CBOMCTB. XapaKTepUCTUKA
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CUMMCTpPUU TCJI BpALICHHUA U MHOT'OI'PAaHHUKOB.

[IpumeHeHne CBONCTB CUMMETPUM TIPHU PEIICHUU 3a/1ad4.
Vcnonp3oBaHne MpHOOPETEHHBIX 3HAHUM ISl HCCIIEIOBAHUS U
MOJIETTMPOBAHUS HECIIOKHBIX 3a]1a4.

I/I306pa>1<eHHe OCHOBHBIX MHOT'OI'PAHHUKOB U BBITIOJTHCHUC
PHUCYHKOB I10 YCJIOBHSIM 3a/1a4

Tena u moBepxHoCTH
BpalleHHs

O3HakOMJICHHE ¢ BUJAMH TeT BpalleHus, GopMyIupoOBaHUE X
ONPEICIICHUN U CBOMCTB.

®opMyIHPOBAHKUE TEOPEM O CEUEHUU Iapa MIOCKOCTHIO U
TIJIOCKOCTH, KacaTeIbHOU K cdepe.

XapakTepucTruKa U U300paKeHHe Te BPaICHHsI, UX Pa3BEPTKH,
CEUCHMUSI.

Pemenue 3aga4 Ha NOCTPOCHUE CEYEHUI, BBIYUCICHUE JJIMH,
paccTosaHuM, yIioB, moniaaei. [Iposenenne nokazarenbHbIX
paccyXJIeHUI Mpy pelICHUH 3a/a4.

[IpumeHeHne CBONCTB CUMMETPHUM TP PEIICHUH 3a/1a4 Ha Tejla
BpallleHUsI, KOMOMHAIIUIO TEJ.

N3o0pakeHrne OCHOBHBIX KPYTJIBIX TEJ U BHITTOJTHEHUE PUCYHKA 110
YCJIOBHIO 3a/1a4u

HN3mepenusi B reoMmeTpun

O3HakoMJICHHE C MOHATUAMU IUIOIAAN U 00beMa, AaKCHOMaMU U
CBOMCTBAaMH.

Pemienue 3a1a4 Ha BBIYMCIICHHE TUIOMAAEH TNIOCKUX (QUTYp C
MPUMEHEHHEM COOTBETCTBYIONINX (OopMyI U (PAKTOB U3
IJIAHUMETPUH.

W3ydenue TeopeM 0 BHIYUCICHUN 00bEMOB ITPOCTPAHCTBEHHBIX TET,
peleHue 3aad Ha puMeHeHne (opMyJ1 BBIYUCIEHNUS 00BEMOB.
W3zydenue Gpopmyit st BBIYMCICHUS TUIOIIAACH TOBEPXHOCTEH
MHOT'OTPaHHHUKOB U T€J BPALICHHUS.

O3HaKOMJIEHHE ¢ METOJIOM BBIYMCIIEHUS TUIOIIAIN [IOBEPXHOCTH
cdepsl.

Pemrenne 3a1a4 Ha BEIYKMCIICHHE ILIOIIAIEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEI

KoopanHaTsl 1 BeKTOpPBI

O3HakOMJIEHHE ¢ IOHATHEM BeKTopa. M3yueHue nekapToBoit
CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE, IOCTPOEHUE O 3aJaHHBIM
KOOpJAMHATaM TOYEK U IJIIOCKOCTEH, HaX0XAEHUE KOOPANHAT TOYEK.
Haxosxnenue ypaBHEHUN OKPY>KHOCTH, CHEPBI, TIIOCKOCTH.
Brruncnenue paccTossHUN MEKy TOYKAMH.

N3yueHne cBONCTB BEKTOPHBIX BEIUYHH, IPABUIT PA3IOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUII HAXO0XKICHUS
KOOPJMHAT BEKTOPA B MPOCTPAHCTBE, TPABUII IEUCTBUM C
BEKTOPaMH, 3aJaHHbIMH KOOpAUHATaMH.

[IpumeneHne Teopun Npu pelICHUH 3a/1a4 Ha IEUCTBUS C
BEKTOpaMH.

N3yueHne cKaIpHOTO IMIPOU3BEIEHNS BEKTOPOB, BEKTOPHOTO
ypaBHEHUs NIPSIMOU U IUIOCKOCTH. [IpuMeHeHne Teopun npu
peuIeHny 3a/1a4 Ha IEUCTBUS C BEKTOPaMH, KOOPJANHATHBINA METOI,
IIPUMEHEHHUE BEKTOPOB Ul BHIYUCIICHUS BEJINYUH YIJIOB U
pacCTOSAHUM.

O3HaKOMJIEHHE € JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aMMHOM DPACMOJI0KEHUH MPAMBIX U INIOCKOCTEN C
HCII0JIb30BAHUEM BEKTOPOB
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8. YHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECHHIEYHEHUE
IMPOI'PAMMBI YYEBHOU JUCHUITVIMHBI MATEMATHUKA

OcBoeHue mporpaMmbl y4eOHOW NUCIHUILTHHBI «MareMaTnka» OCYHIECTBISETCS B Y4eOHOM
KaOMHeTe, B KOTOPOM HMMEETCSl BO3MOXKHOCTb OOECIeYUTh OOydYaroUIMMCs CBOOOTHBINA JOCTYH B
WuTepHeT Bo Bpemsl y4eOHOTO 3aHSATHS U TIEPHO]] BHEYUEOHOH e TETLHOCTH.

[Nomemenne kaOuHeTa yAOBIETBOpsieT TpeOoBaHUAM CaHUTAPHO-ANUIEMHOIOTUYECKUX
npaBun u HopmatuBoB (CII 2.4. 3648-20 or 28.09.2020 Ne 28) um OCHameHO THIIOBBIM
000pyJIOBaHUEM, YKa3aHHBIM B HACTOALIMX TpPeOOBaHUSAX, B TOM 4YHUCIE CIEHUATM3HPOBAHHOM
y4eOHOU MeOenpl0 M CpencTBaMu OOyYEeHHSs, JOCTAaTOYHBIMH JJIS BBIMOJHEHUS TpeOOBaHUH K
YPOBHIO MOATOTOBKH O0YYaIOIIUXCS.

B xabuHeTe mmeercss MyJIbTUMENIUIHHOE 00OPYAOBaHHE, IMOCPEACTBOM KOTOPOTO YYACTHHKH
00pa3oBaTeNbHOrO MpoIecca MOTYT MPOCMATPHBATh BU3YalbHYI0O MH(POPMALMIO MO MaTeMaTHKE,
CO3lIaBaTh MPE3CHTAIINH, BUICOMATEPHAIIbI, HHBIC JOKYMEHTEI.

B cocraB y4eOHO-METOIMYECKOTO M MaTepPHAIbHO-TEXHHYECKOTO OOECIIEYeHHS TMPOTPaMMBI
Y4eOHOH TUCIMIUTHHBI «MaTeMaThKa» BXOJST:

o MOCaJ0YHBIC MECTA MO KOJIMYECTBY O0YJAIOIIUXCS;

o MHOTO(YHKITHOHATBHBIA KOMILIEKC IPENOaBaTes;

o pabouee MecTO IpenoaBaTers;

o HOYTOYKH JUTsl HHAWBHYaTbHOTO ITOJIb30BaHMUS,

o MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIC CPE/ICTBA;

. KOMIUICKT Y4YeOHO-HATJIAIHBIX TMOCOOMH (KOMIUICKTHI YYEOHBIX TaOJHI], IJIAKaToOB,
MOPTPETOB BHIAIOIINXCS YIEHBIX-MAaTEMAaTHKOB H JIp.);

o pa3gaTouHble MaTepHaibl C aJrOPUTMAMU DPEUICHHUs, CAMOCTOSTEIHHBIMH paboTaMHu,
KOHTPOJIbHBIMU paboTaMu;

o HATJISTHBIC TTOCOOMS TTI0 TEOMETPUU — KOMITJIEKTHI CTEPEOMETPUUECKUX TET;

o TUIaKTHYECKUN MaTepual, TeXHOJOTHIECKIE KapThl, yIeOHUKH;

B mpormecce ocBoeHuss mporpaMMbl y4eOHOH IUCHMILIMHBI «MaremaTuka» 0o0ydarouuecs
MOJyYar0T BO3MOXKHOCTh JOCTyNa K DJEKTPOHHBIM YYEOHBIM MaTepHuajiaM [0 MaTeMaTHKe,
UMEIOIIMMCST B CBOOOJHOM JlocTyne B ceTd VHTepHET (9IEKTPOHHBIM KHUTAM, NPaKTHKyMaM,
TectaM, Matepuaiam EI'D u np.).
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4) bammakoB M. W. Matemaruka: anreOpa W Hayaja MaTeMaTHYECKOTO aHAIIM3a;
reoMeTpusi: OJEKTPOHHBIM y4eOd. -MEeTOHd. KOMIUIEKC JJisi CTYJEHTOB MpodeccuoHalIbHBIX
o0pa3zoBaTeNbHBIX OpraHu3aluii, ocBauBamuX npodeccuu u crenuansHoct CI10. —M., 2017.
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MaTeMaTHYeCKOr0  aHaju3a; TeoMeTpHs: y4yeOHHMK Ui  CTYAEHTOB  NpOo(hecCHOHAIBHBIX
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6) AmumoB 1. A. u ap. Matemaruka: anreOpa W Hadajga MaTeMaTUYECKOrO aHAJIM3a,
reometpus. AnreOpa M Hadajga MaTeMaTHYECKOTO aHaiau3a (0a30BbIi M yIIIyOJICHHBIA ypoBHHU). 10—
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s npenogasaresiei

06 obpazoBanuu B Poccuiickoit Deaepannn: denep. 3akoH oT 29.12. 2012 Ne 273-D3 (B pen.
®enepanbHbix 3ak0HOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne
15-@3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMH DenepanbHbiM 3akOHOM OT 04.06.2014 No 145-®3, B pen. ot 03.07.2016, ¢ uzm. ot
19.12.2016.)

[Ipuxa3z Munuctepcta obpazoBanus U Hayku P® ot 311exabps 2015 Ne 1578 «"O BHecenun
M3MEHEHUH B (QeaepaabHblii TOCYJapCTBEHHBINH 00pa30BaTENbHBIM CTaHAAPT CPEIHET0 OOIIero
o0Opa3oBaHMs, YTBEPXKICHHBIM NpukazoM MuHHcTepcTBa 00pa3zoBaHMs M Hayku Poccuiickoii
Oenepanuu ot 17 mas 2012 1. N413».

[Mucemo JlenaprameHTa rocy1apcTBEHHON MOJUTUKH B cpepe MOATOTOBKU PabOUYNX KaJpOB U
JITIO MunmuctepctBa obpa3zoBanuss U Hayku PD ot 17.03.2015 Ne 06-259 «Pexomenmamuu 1o
OpraHu3alMy MOJTY4YEeHHUSI CPEeJHEro o0mero o0pa3oBaHusl B Mpeieinax OCBOCHHs 00pa3oBaTEIbHBIX
porpamMM CpeaHero npodeccuoHaaILHOTO 00pa3oBaHMs Ha 6a3e OCHOBHOTO O0IIEro oOpa3oBaHUs C
ydeToM TpeOoBaHM (eliepaabHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U MOIy4aeMON
po¢eCCUu WK CICIUATBHOCTH CPEAHETO MTPOPECCHOHATTEHOTO 00pa30BaHUS.

[Ipumepnass ocHOBHas oOpa3oBaTelNbHas NpOrpaMMa CpeJHero ooOmero oOpa3oBaHUS,
0I0OpeHHass pemnieHueM  (emepaabHOTO  YYEOHO-METOAMYECKOTO OOBEIMHEHHS 110  OO0IIeMy
obpazoBanuio (mpotokou ot 28 urong 2016 r. Ne 2/16-3).

bamvako M. Y. Maremaruka: KH. JiJIs IpernoiaBaress: MeTo. nmocooue. — M., 2015.

bammakos M.U., Llpranos III.M. Merogudeckoe mocoOue mis moaroroBku k EID.—M.,
2014.

HNHuTepHeT-pecypcesl

www.fcior.edu.ru (MudopmanmonHbie, TPEHUPOBOYHBIE M KOHTPOJIBHBIC MaTEPHAIBI).

www.znanium.com (3JeKTpoHHasi OnbImoTeKa).
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