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HHOACHUTEJBbHAA 3AIINCKA

[Iporpamma  oOmieoOpa3oBaTenbHOW ~ Y4eOHOW  MUCHUIUIMHBI  «Marematukay
npelHa3HayeHa Al W3Y4YeHHUs MAaTeMaTUKU B 00pa3oBaTEIbHOM YUPEKIACHHUH, Pealu3yrolleM
00pa30oBaTeNbHYIO MPOrpaMMy CpeIHero (MOJIHOTO) oOmiero oOpa3oBaHUs, MPH TOJITOTOBKE
CHEIHMAIICTOB CPEHETO 3BEHA.

[Iporpamma pa3paboTaHa Ha OCHOBE MPHUMEPHOH MpOrpaMMbl 00IIE00pa3oBaTENIbHON
yuebHoi aucuumuHbel «MaTtemaruka: anreOpa W Hayala MaTeMaTUYECKOTO aHalu3a;
reomerpusi» DPIAY «DPUPO» u tpeboBanuit PI'OC cpeanero oOmiero oOpazoBaHMs,
MPEIbSABISEMBIX K CTPYKTYpE, COACPKAHUIO U pe3yjbTaTaM OCBOCHUS Y4€OHOM JTUCIUILIMHBI
«MareMaTuka», B COOTBETCTBUH C PexoMEHJalNUsIMHU TIO OpPTaHHU3AIMH TMOJYyYEHUS CPEIHETO
obmero oOpa3oBaHusi Ha 0a3e OCHOBHOro oOImero oOpa3oBaHHUS C YYETOM TpeOOBaHUU
(benepanbHBIX TOCYAAPCTBEHHBIX 00pPa30BATENBHBIX CTAHAAPTOB U MOJIy4aeMOi Mpodeccuu wiu
CHEIMAIbHOCTH ~ CpelHero mnpodeccuoHaabHOro obOpa3zoBanusi (mucbMo JlemapramenTa
TOCY/IapCTBEHHOW TIOJIMTUKH B cdepe MoAroToBku padoumx kaapoB u 10 MwunOOpHAYKH
Poccun ot 17.03.2015 Ne 06-259)

Copepxanme mporpamMmbl «MareMaTHuKa» HaNpaBlIeHO HA JOCTIKEHUE CIICTYIOIINX
HeJIEen:

e obecrieueHue CHOPMUPOBAHHOCTH MIPEICTABICHUN O COIMMATBHBIX, KYJIbTYPHBIX H
HUCTOPUYECKHUX (DAaKTOpPaxX CTAHOBJICHHS MAaTEMATHKH;
e obecrieueHue  CQPOPMUPOBAHHOCTH  JIOTUYECKOTO,  AITOPUTMUYECKOTO U
MaTEeMaTHYeCKOTrO MBIIUICHHUS,
e o0ecrieueHue CPOPMUPOBAHHOCTH YMEHUH MPUMEHSThH MOJIyYCHHBIC 3HAHUS TPU
pEIICHNHY PA3IMYHBIX 33/1a4;
e obOecrieueHue cHOPMUPOBAHHOCTU TMPEACTABICHUI O MaTeMaTHKe KaK 4YacTu
00IIIeueIOBEYECKOM KYyIbTyphl, YHUBEPCATHHOM $S3bIKE HAYKH, IO3BOJISIOIIEM
OIHMCHIBAThH M M3yYaTh PEATbHBIC MPOTICCCHI U SIBIICHUS.
Copepxanue y4eOHOM JAMCHMIUIMHBI pa3padOTaHO B COOTBETCTBUM C  OCHOBHBIMHU
COJIePKATEIBHBIMU JINHUSAMU 00YUEHUST MaTeMaTHKE:

® aneebpauveckas auHUs, BKIIOYAIONIAas CUCTEMATU3AIMIO CBEJICHUH O YHClaX; U3y4eHHe
HOBBIX U 0000IIeHHEe paHee N3YYEeHHBIX orepanuii (BO3BEIEHHE B CTEIIEHb, N3BIICUCHHE KOPHS,
norapudMupoBaHue, CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC U 0OpaTHBIE K HUM); U3y4EHHE HOBBIX
BUJIOB YHCJIOBBIX BBIPQKCHUU W (OPMYN;, COBEPIICHCTBOBAHWE MPAKTHYCCKUX HABBIKOB U
BBIUMCIUTENHFHON KYJNbTYphI, PACIIMPEHHE U COBEPIICHCTBOBAHHME AIreOpandeckoro ammapara,
c()OPMHUPOBAHHOTO B OCHOBHOW IIKOJE, M €ro NMPUMEHEHHE K PEIICHUI0 MATeMATHYECKUX W
MPUKIIATHBIX 3a7a4;

® meopemuKo-Q)YHKYUOHAIbHAS JTUHUs, BKIFOYAIONIas CUCTEMATH3AIMI0 U PacIIupEeHue
CBEJICHHUI O (PYHKIIMSIX, COBEPIICHCTBOBAHUE IpapUIeCKHX YMEHUH; 3HAKOMCTBO C OCHOBHBIMH
UACSIMH M METOJaMHU MaTEeMaTHYeCKOro aHaiu3a B O0BbEeMe, IMO3BOJSIONIEM HCCIEI0BATh
JJIEeMEHTapHbIE (YHKIIMH M pelaTh MPOCTEHINTNE TeOMETpUYecKue, (PU3WYecKue W JIpyrue
MPUKIIATHBIC 33]1a4H;

® JlUHUA YPABHeHUll U HepaéeHCmse, OCHOBAHHAs Ha TOCTPOSCHHH W HCCIEIOBaHUHU
MaTeMaTHYECKUX MOJIENEH, epeceKaromascs ¢ anredpandyeckoi U TeoOpeTUKO-PyHKIIMOHATHHON
JUHUSAMH W BKJIIOYAIOIIAass pa3BUTHEC W COBEPIICHCTBOBAHWE TEXHHKH aJIreOpanvecKux
npeoOpa3oBaHui Ui PElIeHUs] YpaBHEHUN, HEPABEHCTB U CUCTEM; (OPMUPOBAHKE CITIOCOOHOCTH
CTPOUTH M HWCCIIEAOBATh MPOCTEHINIME MaTeMaTHUYSCKHE MOJEIH TPU PEIICHUU MPUKIIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CIECIHABHBIX JUCIUTUINH,

®  ceomempuyeckas — JUHUA, ~ BKIIOYAIOIAS — HATWSAHBIE — TIPEICTABICHHS O
MPOCTPAHCTBEHHBIX (HUTypaX ©W H3YYCHWE WX CBOWCTB, (OPMHUPOBAHWE U pPA3BUTHE



MPOCTPAHCTBEHHOTO  BOOOpAXKCHHSI, PAa3BUTHE CIIOCOOOB TI'E€OMETPHUYECKHX H3MEPEHU,
KOOPJMHATHOTO U BEKTOPHOT'O METOOB JIJISl PEIICHUSI MATEMAaTHYECKUX M MPUKIIAIHBIX 3a/1a4;

® cmoxacmuyeckas JuHUs, OCHOBAaHHAas Ha PA3BUTUU KOMOWHATOPHBIX YMEHHIA,
MIPEACTABJICHUH O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIET0 MUpa.

Pa3Butue  comepxkaTeNbHBIX ~ JHMHUH  COINPOBOXKIACTCS COBEPILIEHCTBOBAaHUEM
WHTEJUICKTYAJIbHBIX U PEYCBBIX YMEHHH IyTeM OOOTaIICHUS MAaTEeMAaTHYECKOTO SI3bIKa, Pa3BUTHS
JIOTHYECKOI'0 MBIIIICHHS.

Maremaruka sBasieTcs (yHIAMEHTaIbHON o00Ieo0pa3oBaTeIbHON JAUCIHUIUIMHON CO
CIIOXKHBIIMMCS YCTOHYHMBBIM COJIEP)KAaHUEM U OOMMMH TpeOOBaHUSMHU K TOJITOTOBKE
obOyuvaronuxcs. Peanuzanust oOumx menei u3ydyeHuss MaTeMaTHKUA TPATUITMOHHO GopMUpyeTCs B
YeTHIPEX HANpaBIECHUSX — MeEToaudeckoe (00miee NpeacTaBiIeHHEe 00 HIesX W MeTojax
MaTEeMaTHKH), WHTEIUICKTYalbHOE pa3BUTHE, YTHJIMTAPHO-TIPArMAaTUYECKOE HAIMpaBIICHUE
(oBnasieHne HEOOXOMUMBIMUA KOHKPETHBIMHA 3HAaHUSMH W YMEHUSMH) M BOCIHUTATEILHOE
BO3JIENICTBHE.

PE3YJIbTATBI OCBOEHU S YYEBHOM JUCHUILINHBI

OcBoeHue coaepxkanusi y4eOHOM  nuciuIuiiHbl  «Marematuka»  oOecreuyuBaeT

JOCTUKEHHUE CTYIEHTAaMU CIIEIYIOIUX Pe3)1bmamaoe.
® JIUYHOCHIHBIX:
- c¢(hOpMHUPOBAHHOCTH MPEACTABICHUIN O MAaTEMATHKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CpEeACTBE MOJECIIMPOBAHMS SIBIICHHI U MPOLIECCOB, HIEAX U METO/IaX MAaTeMaTHKU;
- TNOHMMaHHME 3HAYMMOCTM  MaTeMaTUKU s HAYYHO-TEXHHYECKOTO  Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIEHHUS K MaTeMaTHKE KaK K YacTH OOIIEYeIOBEYEeCKOH KYyIbTYpPHI
yepe3 3HAKOMCTBO C UCTOpUEH Pa3BUTHS MaTeMaTHUKH, YBOJIIOLIMENH MAaTeMaTUYECKUX UJICH;
- pa3BHTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAXEHUS, AITOPUTMUYECKON
KYJIbTYpbl, KPUTHYHOCTH  MBIIUICHUS HA  YypOBHE, HEOOXoAMMOM i Oynayiein
PO EeCCHOHAIBHON A TENBHOCTH, JUTsl POAOIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHUS;
- OBIIaJIcHHE MaTeMAaTHMYECKUMHU 3HAHUSMU U YMEHUSMH, HEOOXOJWMBIMH B TOBCEIHEBHOM
YKU3HU, JIJIT OCBOCHUSI CMEXKHBIX €CTECTBCHHO-HAYUHBIX JIUCIIUTUIVH,
- TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO, CAaMOOOPA30BaHMIO; CO3HATEIbHOE OTHOIIEHUE K
HETMPEPHIBHOMY OOPa30BaHMIO KAK YCIOBHIO YCIEMIHON MpodeccHoHanbHON U OOIIECTBEHHON
JESITENIbHOCTH;
- TOTOBHOCTbh U CIIOCOOHOCTB K CAMOCTOSITEILHON TBOPUYECKON U OTBETCTBEHHOM €SI TEIILHOCTH;
- TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYAHUUYECTBY CO CBEPCTHHKAMHU B 00pa30BaTENbHOM,
OOLIECTBEHHO  IOJIE3HOM, y4eOHO-UCCIIEJOBATEIbCKOM, TPOEKTHOM M  JPYyrUX BHUAAX
JEeSITENIbHOCTH;
- OTHOUICHHE K TNpOo(hecCHOHAILHOW NEeATENPHOCTH KaK BO3MOXKHOCTH Y4YacTHS B DPEUICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX TPOOIIEM;
* memanpeomemHoix.

- YMEHHUE CaMOCTOSITENIbHO ONPEACIATh LEIH AeITeIbHOCTH U COCTABIIATH IJIaHbl JeSTeIbHOCTH;
CaMOCTOSITENIbHO ~ OCYIIECTBISATh, KOHTPOJIHPOBATH M  KOPPEKTHPOBATh  JIEATEIHHOCTH;
HCTIOJIB30BaTh BCE BO3MOXKHBIC PECYPCHI ISl JOCTIDKEHHSI IOCTABICHHBIX IIeNIeH W pealn3anun
TUTAHOB JCSITENILHOCTH; BEIOMPATh YCIEIIHBIE CTPATETUH B PA3IMYHBIX CUTYAIIHSIX;
- yMEHuEe TMpPOAYKTHUBHO OOIIAaTbCd M B3aWMOJEWCTBOBAaTH B IPOIECCE COBMECTHOM
NESTENIbHOCTH, YYHUTHIBATh TMO3UIMU JPYTHX YYaCTHUKOB JEATEIbHOCTH, d(HHEeKTHBHO
paspeniaTh KOH()IUKTHI,
- BJIaJeHUE HaBbIKAMU [O3HABATEIbHOM, Yy4eOHO-UCCIIEIOBATENLCKON W MPOEKTHOMN
NEeSITeTPHOCTH, HAaBBIKAMH  pa3pelieHusl Mpo0yieM;  CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEILHOMY MOMCKY METOAOB PEIICHUs MPAKTUYECKUX 3a/1ad, MPUMEHEHHUIO Pa3INYHbIX
METO/IOB TIO3HAHUS;



- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOATENBbHOM WH(OPMAMOHHO-TIO3HABATEILHON
NEeSTENIbHOCTH, BKJIIOYash YMEHUE OPHUEHTHUPOBATHCA B PA3IUYHBIX MCTOYHHMKAX HH(pOpMaluu,
KPUTUYECKH OLIEHUBATh M WHTEPIPETHPOBATH HH(POPMAIUIO, MOTYyYaeMYI0 U3 Pa3IHYHBIX
HMCTOYHHKOB;
- BJIAJICHHUE S3BIKOBBIMHU CPEICTBAMH: YMEHHUE SICHO, JIOTMMHO M TOYHO HM3JIaraTb CBOIO TOYKY
3pEHUsI, UCII0JIb30BATh aJICKBAaTHBIE A3BIKOBBIE CPEICTBA;
- BJIaJICHUE HABBIKAMH MO3HABATEIbHON pe(IeKCHM Kak OCO3HAHUS COBEPIIACMBIX NEHCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, I'PAHULl CBOEIO 3HAHUS M HE3HAHUS,
HOBBIX [TI03HABATEJIbHBIX 33]1a4 U CPEICTB I UX JOCTHKEHHUS,;
- LEJECYCTPEMJICHHOCTh B IMOMCKaX W MPUHSATUU PEIICHUH, cOOOpa3UTENIbHOCTh W HHTYHIHS,
Pa3sBUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABICHUN; CIIOCOOHOCTh BOCIPUHHMMATH KpacoTy H
FapMOHHIO MUDA;
®  npeoOMemHubIX.

- chopMHpPOBAaHHOCTH MPEJCTABICHUNA O MAaTeMaTHKE KaK YaCTU MHUPOBOM KyJIbTYphl U MECTE
MaTeMaTHKH B COBPEMEHHOH IMBHIN3AIMH, CIOCO0aX ONMUCAHUS SBICHUNA peabHOIO MUpPa Ha
MaTE€MaTUYECKOM S3BIKE;
- Cc(OPMHUPOBAHHOCTb NPEJICTaBICHUM O MAaTEMaTHYECKUX TOHATUSAX KaK BaKHEHIINX
MaTEMaTUYECKUX MOJEIISX, O3BOJISIOIIMX OMUCHIBATh U U3y4aTh PAa3HbIE MPOLIECCH] U SABJICHHUS;
IIOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO ITIOCTPOEHUSI MATEMATUYECKUX TEOPUH;
- BJAQJICHHE METOJAaMHU [J0Ka3aTeIbCTB M QJITOPUTMOB pELICHUS, YMEHHE WX IIPUMEHSATH,
MIPOBOJIUTH JOKA3aTEJIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;
- BJIQJICHUE CTAHJAPTHBIMU INPHUEMAMM pEUICHUS PALMOHAIBHBIX UM HMPPALUOHAIbHBIX,
MOKa3aTeNIbHbIX, CTENEHHBbIX, TPUTOHOMETPUYECKUX YpPABHEHHIl M HEPABEHCTB, MX CHCTEM;
HCIIOJIb30BAaHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHCJIE JUIS ITIOMCKA IIyTH PELICHUS U
WJUTFOCTPALIMY PELIECHUs] YPAaBHEHUN U HEPABEHCTB;
- c(OPMHUPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHATHIX MaTEMaTHYECKOTO aHaIM3a U UX
CBOICTBax, BIIaJIcHUE YMEHHEM XapaKTepH30BaTh IMOBeAeHUE (GYHKIMI, HUCIOIb30BaHUE
ITOJIYYEHHBIX 3HAHWM JIJI OIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;
- BIAQJCHUE OCHOBHBIMU IIOHATUSAMU O IUIOCKMX M IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOWCTBaxX; COPMUPOBAHHOCTh YMEHUS paclo3HaBaTh FT€OMETPUUECKHE
burypsl Ha yeprexax, MOJAENSAX W B pealbHOM MHUpPE; MPUMEHEHHE H3YYCHHBIX CBOWCTB
reoMerpuueckux ¢uryp u GopMmysn Uil pelIeHUs TeOMETPUYECKHMX 3ajJad M 3a4ad ¢
MIPAKTUYECKUM COZEPKAHUEM;
- c¢(OpMHUPOBAHHOCTh MPEACTABIECHUN O NpOIEccax M SBJICHUSAX, UMEIOUINX BEPOSTHOCTHBIM
XapakTep, CTAaTUCTHUYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MHpE, OCHOBHBIX IIOHATHSAX
AJIEMEHTAPHOW TEOPUM BEPOATHOCTEH; YMEHUW HaXOJIWTh W OLEHUBATh BEPOSATHOCTH
HACTYIUICHHSI COOBITHI B MPOCTEUIINX MPAKTHUECKUX CUTYAIMsIX U OCHOBHBIC XapaKTEPUCTHKHU
CIIyYaHBIX BEJIUYHH;
- BJIaJICHUE HABBIKAMU MCIIOJIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX ITPOTPAMM IIPHU PEILIEHUU 3a1a4.
Oodyuarowuiica 00/ICeH  001a0amb  CeOYIOUUMU  OCHOGHBIMU  OOULEKYIbMYPHbBIMU
KOMnemeHyuaAmMu

(OK-2) Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIHOCTD, ONPEACIATh METO/IbI U CITOCOObI

BBITNIOJTHEHUS TPOPECCUOHANBHBIX 3a/1a4, OLIEHUBATh UX 3((EKTUBHOCTh U KAU€CTBO

(OK-4) Ocy1iiecTBIIsATh MOUCK, aHAIN3 M OLIEHKY HHPOpMAIINH, HEOOXOIUMOIA /ISl TOCTAHOBKHU U

pereHns npoeCcCHOHANBHBIX 334, IPO(GECCHOHANBHOTO 1 JINYHOCTHOTO Pa3BUTHUS

(OK-5) Hcnonb3oBaTh HHGOPMALOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH JUISl COBEPILICHCTBOBAHUS

podeCCUOHATBLHON IeATeIFHOCTH

(OK-8) CamocTosTeNnbHO ONPEeAeATh 3aJa41 NPO(GECCHOHANBHOTO 1 JINYHOCTHOTO Pa3BUTHS,

3aHMMAThCsl CaMOOOPa30BaHUEM, OCO3HAHHO IUIAHMPOBATH MOBBIIICHUE KBATU(HKALIUN



COJEP)KAHUE YYEBHOM IUCIATIINHBI

BBenenue

MaTeMaTI/IKa B HayKe, TCXHUKEC, D3SKOHOMUKCE, HH(bOpMaL[I/IOHHBIX TCXHOJIOTHUAX H
MpaKTUYECKOW JesTenbHOCTH. llenmn w 3amaum W3ydeHUs MaTeMaTHKH B YUPESKICHUAX
HAYaJILHOTO U CPEJIHEr0 MPO(eCcCHOHATLHOTO 00pa30BaHusl.

AJITEBPA

Pa3BuTHe NOHATHS O YHCIE
HCJ'IBIC " palluOHAJIbHBIC YHCJIa. HeﬁCTBHTCHBHBIe qucJjia. HpI/I6J'II/I)KCHHBIe BBIYHCIICHUA.

Kophu, cTenenu u Jiorapupmsl

Kopuu u crenenun. KopHu HatypaiabHOW CTENEHM M3 4MClIa U UX cBoMcTBa. CTENEHHU C
pauMoOHaNIbHBIMU TOKAa3aTeNIIMH, UX cBoWcTBa. CTENeHU € JEUCTBUTENBHBIMHM IOKA3aTEISIMU.
Jlorapudm. Jlorapudm uucna. OcHnosnoe nozapugpmuueckoe modrcoecmgo. JleCATUUHBIE |
HaTypasibHble orapudmsl. [IpaBuna nelictBuii ¢ norapudmamu. /lepexod Kk HOBOMY OCHOBAHUIO.

[IpeoOpazoBanue anreOpanyeckux BeIpakeHuid. [IpeoOpa3oBaHHMe palOHAIBHBIX,
UPPALMOHATIBHBIX CTETIEHHBIX, TOKA3aTeNbHBIX U JTOTapU(PMUIECKIX BBIPAKCHHI.

OCHOBBI TPUTOHOMETPUH

Panuannas wmepa yrna. BpamarenbHoe nBmwkenue. CHHYC, KOCHHYC, TaHT€HC U
KoTaHreHc uncia. OCHOBHBIE TPUTOHOMETPUUECKUE TOXKAECTBa, (popmysl npuBeneHusi. CHHYC,
KOCMHYC M TaHI'€HC CyMMbl M pa3HOCTH JBYX yriioB. CHHYC M KOCHMHYC JABOWHOIO YIJIa.
Dopmynvl nonosunHozo yena. Ilpeobpazosanus cymmvl mpucOHOMempuyecKux @QYHKyui 8
npoussedeHue U npouzseoeHus 6 cymmy. Buipasicenue mpuconomempuueckux gymkyui uepes
maneenc nonosunHoz2o apeymenma. IlpeoOpa3oBaHHsl MPOCTEHIINX TPUTOHOMETPUUECKHIX
BBIPAKCHU.

[Ipocreiiine TPUTOHOMETPUYECKUE ypaBHEHUs. PelleHne TPUTOHOMETPUYECKUX
ypaBHEeHUHU. [Ipocmeuiwiue mpuzoHomempuieckue u Hepagencmed. ApKCcuHyc, apKKOCUHYcC,
APKMAH2EeHC YUucid.

DYHKIUH, UX CBOICTBA U rPaUKH

Oyukuuu. OOnacTb oOmpeAeneHUuss W MHOXKECTBO 3HAUEHUN; TpapuKk (QYHKIHH,
nocTpoeHue rpaguKoB GyHKIMIA, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.

CpoiicTBa (QyHKIMU: MOHOTOHHOCTh, HYETHOCTh, HEYETHOCTh, OTPAHUYCHHOCTH,
nepuoM4HOCTh. IIpomMexxyTku Bo3pacTaHus M yObIBaHUS, HauOoJblIee M HauMEHbIIee
3HAYeHHs, TOYKM OHKCTpemyMa. ['paduueckas wHTepnperanus. [lpumepsl (HyHKIMOHAIBHBIX
3aBUCHMOCTEH B peasIbHBIX MPOLIECCaX U SIBICHUSX.

Ob6parsbie Gyakun. Obracms onpedenerus u 001acmsb 3HAYeHUll 00pamHoU QYHKYUU.
I'padux oOpaTHOI QyHKIMH.

Apudmernueckue onepanuu HaJl GyHKIUAMU. CinoxHast QyHKINS (KOMITO3UIUA).

CreneHHble, NOKa3aTebHbIE, JorapupmMuyeckie 1 TPUroHoMeTpryeckne QyHKIUM

Onpenenenus GyHKINN, X CBOMCTBA U Tpa(UKH.

Obpamusie mpueconomempuyecKue yHKYuu.

IIpeoOpaszoBanus rpadukos. [lapamienbHbIil epeHOC, CUMMETPUs OTHOCUTENIBHO OCel
KOOpJMHAT U CUMMETPHUS OTHOCUTEIHHO Hayana KOOPAUHAT, CHMMETPHsI OTHOCUTENILHO TPSIMOM
Y = X, pacTsDKEHHE U CKaTue BAOJb OCEH KOOPAMHAT.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A



ITocnenoBarensHOCTH. CIIOCOOBI 3aJaHUA U CBOMCTBA YMCJIOBBIX II0CJIENOBATEIbHOCTEMN.
Ilonsmue o npedene nociredosamenvrocmu. Cywecmeosanue npeoeia MOHOMOHHOU
ocpanuyenHou nocnedosamenvrhocmu. CyMMUpOBaHHE IOcienoBaTeabHocTe. beckoHeuHO
yObIBaroIasi FeOMETPUYECKasi IIPOIPECCUS U €€ CyMMaA.

Ilonamue o nenpepvienocmu QyHKyuu.

[TpousBonnas. [lonarue o mpousBogHON (PYHKIMH, €€ TEOMETPUUYECKUH U (HU3NUECKHIA
CMBICJI. YpaBHEHHME KacarelbHOM K rpaduky QyHkuuu. IIpons3BoaHble CyMMBbI, pPa3HOCTH,
NpoM3BeACHUs, 4acTHOrO. [IpoM3BOIHBIE OCHOBHBIX 3JIeMEHTAapHBIX (yHKuui. Ilpumenenue
IPOM3BOIHON K MCCIIENOBAaHUIO (DYHKIMHM M MOCTpoeHHI0 rpadukoB. [Ipouzgoonvie obpammou
@yHKYUU U KOMRO3UYUU YHKYUU.

IIpumepsl KCIIONIB30BAHUS MPOU3BOJHOW Ul HAaXOXKACHHUS HAWIy4lIEro pPEIIEHUs B
NPUKIAJHBIX 3a7adax. Bropas mnpousBoAHAas, €€ TEOMETPHUUECKHMH U (DU3MYECKH CMBICI.
[TprMeHeHne MPOU3BOAHOM K MCCIEI0BAHNIO QYHKLMHI U ocTpoeHuto rpadukos. Haxoxaenue
CKOpOCTH JIJIsl TIpoLiecca, 3a1aHHOT0 (hOpMYIION U rpauKoM.

IlepBooOpasHas u unHTerpai. llpumeHeHne onpeaeseHHOro UHTerpana i HaXOKIeHUs
wiomaan KpuBoiauHelHon Tpanemuu. @opmyna Hetorona—JleitOnuma. [lpumepsr npuMeHeHHUS
UHTErpaia B GU3UKE U TEOMETPHUH.

YpaBHeHUs] M HEPABEHCTBA

PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

PaunonaneHble, MppalvoOHaNbHBIE, I0KA3aTEIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U
cuctemMbl. OCHOBHBIE TIPUEMBbI UX pEIICHUs (pa3joKEHUE Ha MHOXKUTENH, BBEICHHE HOBBIX
HEHU3BECTHBIX, MMOJICTAHOBKA, TPa)UueCKUl METO).

PanvoHaneHble,  HppallMOHAIBHBIC,  IIOKA3aTENbHBIE U MPUSOHOMEMpPUYEcKue
Hepagencmea. OCHOBHBIC PUEMBI UX pelieHus. Vcnonb30Banne cBOWCTB U rpa@uKoB QyHKIUI
IpY PEUICHWU YpaBHEHWI W HepaBeHCTB. MeToJ nHTepBaioB. M300paxkeHne Ha KOOPAMHATHON
IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHUM U HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX CUCTEM.

[IppuMeHeHne MaTeMaTHMYeCKMX METOJOB Ul PEIICHMS COJEp)KATENbHBIX 3a7a4 H3
pasNn4HbIX obOnacTeil Hayku M TNpakTUKu. MHTepmperauus pe3ynabTara, y4deT peabHBIX
OTpAaHUYECHUU.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSA BEPOSATHOCTEM

DJieMeHTbl KOMOMHATOPUKH

OcHOBHBIE TOHATHS KOMOMHATOPUKM. 3aJadd Ha IMOJCYET YHCla pPa3MELIeHUH,
MEepEeCcTaHOBOK, coueTaHui. Pemenune 3amau Ha mepebop BapuanToB. dopmyna OuHOMa
Herotona. CBoiicTBa OMHOMUHANBHBIX KOd(punmenTo. Tpeyronsuuk [Tackans.

DJIeMeHTbI TeOPUH BEePOATHOCTEH

CoOpITHE, BEpOSTHOCTh COOBITHS, CIOKEHHUE W YMHOXEHUE BeposSTHOCTEU. [lonsamue o
He3asucumocmu coovimui. J{UCKpemuas cay4aunas 6eluduHd, 3aKOH ee pacnpeoeineHus.
Yucnosvie xapakmepucmuku OUCKPEemMHOU CAyYyauHou eeauyuHvl. Ilonamue o 3aKkoHe OOnbUUX
yycer.

DJIeMEeHTbI MATEMATHYECKOI CTATHCTHKH

[pencraBnenue AaHHBIX (TAOJIHUIIBI, THATPAMMBI, TPAGUKH), 2eHePAbHAS COBOKYNHOCHIb,
8vi00pKa, cpedHee apugpmemuueckoe, meouana. Illomamue o 3a0auax mamemamuyeckou
CMamucmuKu.

Pewenue npaxmuueckux 3a0au ¢ npumeneHuem 6eposimHOCHHbIX Memooos.

I'EOMETPUA



IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

B3aumHoe pacnonoxeHue IByX HNpsIMBIX B IpocTpaHcTBe. llapamienbHocTh HpsiMol U
wiockoctu. IlapamiensHocTh mimockocTed. [lepneHIUKYISIpHOCTh OPSIMONM U IUIOCKOCTH.
IlepnenauKynsp ¥ HakJIOHHAsA. YTOJ MEXAYy NPSAMOU M IUIOCKOCTBIO. JIByrpaHHBIM yroiy. Yroi
MEXy IIIOCKOCTAMU. [leprneHuKynapHOCTh ABYX IIOCKOCTEH.

I'eomerpuueckue npeoOpa3oBaHusl MPOCTPAHCTBA: MAPAJUICTBHBINA MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO IJIOCKOCTH.

[MapannensHoe mpoekTUpoBaHUe. [liowads opmoconanvhol npoexyuu. V300paxeHue
IIPOCTPAHCTBEHHBIX QUTYD.

MHororpaHHMKH

Bepuunsl, pebpa, rpann MHOTOrpaHHUKa. Pazeepmka. Muocoepannsie yenvl. Bvinykivie
MHo2oepanHuku. Teopema Duinepa.

[Tpusma. [Ipsimast u nakronnas npusma. [pasunbras npusma. [lapannenenunen. Kyo.

[Mupamupa. [lpaBunbHas nupamuna. Yceuennas nupamuoda. TeTpasp.

Cummerpuu B KyOe, B apajljIeNICIUIE e, B npusme u nupamuoe.

Ceuenus ky0a, MPU3MbI U MTUPAMUJIBIL.

[IpencraBieHue o MpaBUWIbHBIX MHOTOTPaHHUKAX (TE€Tpa’ap, KyO, OKTa3/p, H0AEKadIp U
HUKOCAdIP).

TeJia 1 IOBEPXHOCTH BpPallleHUS

Hunuanp um xonyc. Yceueumwiti konyc. OCHOBaHUE, BbICOTA, OOKOBasi IOBEPXHOCTD,
oOpa3yromas, pa3Beprka. Ocesbie ceuenus u ceyeHus, napaielbible OCHOBAHUI.

ap u cdepa, ux ceuenus. KacamenvHas niockocms K cepe.

N3mepenusi B reoMeTpuu

O06mwem u ero u3mepenue. MHrerpanbHas popmyna o0bema.

@opmynel 00beMa KyOa, MPSMOYTOJIBHOTO TapauleNienuIeaa, MPU3Mbl, MWIHHAPA.
®opmynel 00beMa mHpamMHuAbl U KoHyca. PopMmysbl MJIOLIaJM TMOBEPXHOCTEW IMIMHIApA U
koHyca. ®opmyibl o0beMa 1apa 1 miomaau chepsl.

[Tono6ue ten. OTHOWIEHUS MIIOMIaIel TOBEPXHOCTEH U 0O0BbEMOB MOIOOHBIX TE.

Koopaunatel 1 BeKTOpHI

[IpsimoyronbHast — (gexapToBa) cucTeMa KOOpAMHAT B mpocTpaHctBe. Ddopmyna
pacCTOSHUS MEXIY ABYMS TOUKaMU. Y paBHEHUS CPEPBl, nIOCKOCMU U NPAMOU.

Bextopsl. Moaynb Bektopa. PaBeHCTBO BekTOpoB. Cli0Ke€HHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa 10 HAINPaBJICHUSAM. YTOJI MEXIY IBYMS BEKTOpaMHU.
[Tpoekuust BexTopa Ha ock. KoopauHaTs! BekTopa. CKajlIpHOE MTPOU3BEIEHNE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPHU PEIIEHUN MAaTEMATUYECKUX U MTPUKIAIHBIX
3aj1ad.



TEMATHYECKHH IJIAH

Konuuecmeo
Haumenosanue mem Cooepotcamenvhbvie TuHUU uacos
234
BBeneunue 1
Pa3Butue noHATHA O YKCIIe Anrebpandeckas 10
Kopuu, crenenu u norapumsl Anrebpanueckas, 36
TEOPETHKO-
(dyHKIIMOHATBHAS,
YPaBHEHUI U HEPABEHCTB
[Ipsimble U MIIOCKOCTH B ['eomeTrpuueckas 20
IPOCTPAHCTBE
DneMeHTbl KOMOMHATOPUKU Croxactuueckast 8
KoopanHatel 1 BEKTOPHI I"'eomeTpuueckas 20
OCHOBBI TPUTOHOMETPUHU Anrebpanueckas, 36
TEOPETHKO-
(yHKUIHOHATBHAS,
YpPaBHEHUI U HEPABEHCTB
®yHKIMY, UX cBOMcTBA U rpaduku. | TeopeTuko- 13
CreneHHble, NOKa3aTeIbHBIE, byHKIIMOHATBHAS
JgorapupMuuecKue u
TPUTOHOMETpUUYECKUE HYHKIIUU
MHororpaHHUKH I'eomeTpuyeckas 12
Tena 1 MOBEPXHOCTH BpAIICHUS I'eomerpuueckas 4
Hauama maremaTtrdeckoro ananmsza | TeopeTnko- 36
(yHKIHOHATbHAS
N3mepeHns B TeOMETpUH I'eomeTpuueckast, 6
TEOPETHKO-
byHKIIMOHATBHAS
DNEeMEHThI TEOPUU BEPOSTHOCTEM. Croxactuueckas 12
DNeMeHTbl MATEMATUYECKOM
CTaTUCTUKU
VYpaBHEHUsI U HEPABEHCTBA YpaBHEeHUI U HEPABEHCTB 20
Hmozo 234
Bueayoumopuas camocmosamenvras paboma
IloaroroBka BBICTYIIJIEHUN I10
3aJJaHHBIM TEMaM, JTOKJIaJI0B,
pedepaToB, 3cce, UHANBUIYATEHOTO 116
IPOEKTa C UCIOIb30BaHUEM
UH(POPMAIIMOHHBIX TEXHOJIOTHH U
Ap.-
lIpomesxcymounas ammecmayus 8 hopme sK3ameHa
Bcero \ 351




XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIbHOCTH

CTYAEHTOB
Coepskanie XapakTepucTHKAa OCHOBHBIX BU/I0B Y4eOHOM 1eATeIbHOCTH (Ha
o 6y£emm YPOBHe yUeOHBIX JeilcTBUIl)
Beenenue O3HaKOMJICHHE C POJIbI0 MATEMAaTUKH B HayKe, TEXHUKE, JKOHOMUKE,

MH(POPMAIIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKOH EATETbHOCTH.
O3HaKOMIICHHE C [ENSIMH U 3a/lauaMy U3y4eHUs] MAaTEMaTUKH TIPU
ocBoennu npodeccuit CI10 u cnennansuocreit CI10

AJITEBPA

PasButue nousaTusa o
quCie

Brimonnenue apudMeTndeckux IeHCTBUN HaJl YUCIIaMU, COYeTast
YCTHBIE U TNCbMEHHBIE ITPUEMBI.

Haxoxaenne npuOIMKeHHBIX 3HAYCHU BETUYHH U TTOTPEITHOCTEH
BBIUMCIICHUH (a0COMIOTHON M OTHOCUTENBHOI); CPaBHEHHE YUCIOBBIX
BBIPAKCHUI.

HaxoxxaeHue ook B IpeoOdpa3oBaHMsIX M BHIYMCICHUSIX

Kophu, crenenu,
sorapupMbl

O3HaKOMJIEHHE C IOHITUEM KOpPHsI N-il cTeneHu, CBONCTBaMuU
paZvKaJIOB U MPaBUJIaMHU CPaBHEHUS KOPHEH.

DopMyIMpPOBAHKE OIIPEAEIICHHS] KOPHS U CBOUCTB KOPHEM.
Boruncnenue u cpaBHEHUE KOPHEH, BHIIIOJHEHUE IPUKUIKHA 3HAYCHUS
KOpHS.

IIpeoOpa3oBaHue YUCIOBBIX OYKBEHHBIX BBIPAKEHHM, COIEPIKALINX
paguKabL.

Beinonnenue pacueToB 1o ¢popmysam, CoAepKalUM paJnuKaibl,
OCYIIECTBIISISI HEOOXOIUMBIE TTOICTAHOBKH U TIPEOOpa3OBaHMS.
Onpenenenne paBHOCUIBHOCTY BBIPAXKEHUN ¢ pagukaiamu. Pemenue
HMPPALMOHAIIBHBIX YPABHEHUM.

O3HaKOMJIEHHE C IOHSITUEM CTETIEHU C ACHCTBUTEIbHBIM ITOKA3aTEIEM.
HaxoxnaeHue 3HaueHUI cTeneHu, UCIIoNIb3ys ITPU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA.

3anucbIBaHUE KOPHS N-I CTENEHU B BUJIE CTETIEHHU C IPOOHBIM
rokaszaTesieM U Hao00poT.

DopmyJIMPOBAHUE CBOWMCTB CTENEHEN. BhIuncieHne cTenexei ¢
palMOHaIbHBIM II0KA3aTENEM, BBIIIOTHEHUE IPUKUIKYA 3HAYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEHN.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAIINX
CTEIIEHU, IPUMEHSS CBOMCTBA. PellleHne mokasaTenbHbIX YPaBHEHU.
O3HakOMJIEHHME ¢ TPUMEHEHUEM KOPHEN U CTENIEHEH IIPU BBIUYNCICHUH
CPEIHUX, JCIICHUH OTPE3KA B «30JI0TOM cedeHUmn». Pemenne
IIPUKJIAHBIX 33/1a4 Ha CJIIOKHBIE IIPOLICHTHI.

[Tpeo6pa3zoBanue
anredpanvdecKux
BBIPKECHUI

BrimonHenue npeodpa3zoBaHuii BRIpAXKECHHH, MpUMEHEHHE (POopMYyII,
CBSI3aHHBIX CO CBOIMCTBaMU CTENEHEN U Jorapu(mMoB.

Onpenenenue o01acTu JOMYCTUMBIX 3HAYEHUH JIOrapu(pMUIECKOro
BbIpakeHus1. Perenue orapuMuyeckux ypaBHEHH.

OCHOBBI TPUTOHOMETPUHA

OCHOBHBIE TOHATUA

N3ydeHne painaHHOroO METO/Ia U3MEPEHUS YIJIOB BPAILIEHUS U UX CBA3H
c rpanycHoi Mepoil. M3o0pakeHure yriioB BpallleHHs Ha OKPY>KHOCTH,
COOTHECEHHE BEJMUMHBI YIJIA C €70 PACIIOJI0KEHUEM.
dopmyIHpoBaHUE OINpeeIeHUI TPUTOHOMETPHUUECKUX QYHKIUHN 115
YIJI0B IOBOPOTA U OCTPBIX YIVIOB IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
00BSICHEHHE UX B3aUMOCBS3H.




OcCHOBHEBIE

HpI/IMeHCHI/Ie OCHOBHBIX TPUT'OHOMETPHUUCCKUX TOXKIACCTB IJIA

TPUTOHOMETPHUUYECKHE | BBIUMCIICHUS 3HAUYCHUI TPUTOHOMETPUUYECKUX (PYHKIUI 110 TOHHOW U3

TOKIECTBA HUX

ITpeobpazoBanus N3yuenne oCHOBHBIX (POPMYIT TPUTOHOMETPUU: (POPMYJIIBI CIIOKEHUS,

POCTENIINX YIBOEHUS, IPEOOpa30BaHMsI CyMMbl TPUTOHOMETPUUYECKHX (QYHKLUH B

TPUTOHOMETPUUECKUX | IIPOU3BEACHUE U POU3BEACHMS B CYMMY U IPUMEHEHUE IIPU

BbIp)KEHUI BBIUMCIICHUH 3HAYEHUS TPUTOHOMETPUUYECKOTO BBIPAKEHHS U
YIPOILEHUS €T0.
O3HakoMJIEHHE CO CBOWCTBAMHM CUMMETPHH TOUYEK Ha €AMHUYHON
OKPY>KHOCTH M TPUMEHEHHE UX JJIs1 JOPMYII IPUBEACHUS

[Ipocretimue Pemenue mo ¢popmynam U TPUTOHOMETPUUYECKOMY KPYTY MPOCTEHIIMX

TPUTOHOMETPUUECKUE | TPUTOHOMETPUUECKUX YPABHEHUM.

YpaBHEHMS U [IpumeHeHHe 00IIKMX METOJOB PELICHNUs ypaBHEHUH (IIpUBEIEHUE K

HEPAaBEHCTBA JUHEMHOMY, KBaIpaTHOMY, METO/1 PAa3JI0KEHHSI HA MHOKUTEIH, 3aMEHbI
NEPEMEHHON ) ITPU PELIEHUN TPUTOHOMETPUYECKUX YPAaBHEHUH. Y MeHue
OTMEYaTh Ha Kpyre peleHus IPOCTENIINX TPUTOHOMETPHUUECKUX
HEPaBEHCTB

Apkcunyc, O3HaKOMJIEHHE C IOHITUEM OOpaTHBIX TPUTOHOMETPUUECKUX (YHKITHI.

apKKOCHHYC, W3yuenue onpeneneHnii apkcuHyca, apkKKOCHHYca, apKTaHIeHca 4Kcia,

APKTAHI'CHC YUCIIa

(dhopMyIIIpOBaHHE WX, H300pAKEHUE HA SAMHUYIHON OKPYKHOCTH,
MIPUMEHEHHUE NPU PEIICHUH YPABHEHUN.

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DyHKIUH.
ITongarue o
HETPEPHIBHOCTH

byHKUIUM

O3HakoMJIEHUE C OHATHEM IIEPEMEHHON, TPUMEPAMH 3aBUCUMOCTEN
MEXIY IIEPEMEHHBIMU.

O3HakoMJIeHHE ¢ TOHSITHEM TpaduKa, onpeesieHne MPUHAICKHOCTH
Touku rpaduxy Qynkuuu. Onpeaenenue no Gopmyse nIpocTeneit
3aBHCHMOCTH, BHJIa ee rpaduka. Beipaxkenue no popmyne ogHoi
MEpEMEHHOM Yepe3 Apyrue.

O3HakomiieHHe ¢ onpezeneHreM GyHKINU, GOpPMYIUPOBAaHHE €ro.
Haxoxpaenue obiaactu onpeesneHus U 001acT 3Ha4eHUH pyHKIUN.

CaoiicTBa (hyHKIMH.
['papuueckas
UHTEpHpeTalys.
ITpumepsl
(GYHKLIMOHATBHBIX
3aBUCUMOCTEN B
pealIbHBIX ITpoLeccax
U SIBIICHUSIX

O3HakomJIeHHE ¢ TpUMepaMy (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B
peaJIbHBIX MpoLeccax U3 CMEXHBIX TUCHUIUIMH.

O3HaKOMJIEHHE € JOKAa3aTEIbHBIMU PACCYXIECHUSIMH HEKOTOPBIX
CBOMCTB JIMHEITHON M KBaApaTUYHOU (DYHKIMH, TPOBEIECHNE
UCCIIeI0BaHMsl TMHEWHOM, KyCOUHO-TUHEHHON, IPpOOHO-INHEHHOH 1
KBaJIpaTUYHOMN QyHKIMIA, nocTpoeHue ux rpadukos. [locrpoenue u
yreHue rpadukoB ¢pyHkuuit. Mccnenoanue GyHKIuM.

CocraBnenne BUJ0B (pyHKINN IO JTaHHOMY YCJIOBHIO, pEIlIEHUE 3a/1a4
Ha 3KcTpeMyM. Beinmonnenue npeobpazoBanuii rpaduka GyHKIMM

Ob6patnbie pynkuun | [IpumeHeHue cBOMCTB (PyHKUMN IPU UCCIIETOBAaHUM YPaBHEHUN U
pelIeHnn 3a1a4 Ha SKCTpeMyM. O3HaKOMJIEHUE C IOHATHEM CIIOKHOM
byHKIIIN

Crenennsle, Boruncnenue 3HaueHuit GyHKIMHI 110 3HAYEHUIO apryMeHTa.

[IOKa3aTeJIbHbIE, Omnpenenenre NOJI0KEHUS TOUKH Ha Tpaduke 1Mo ee KOOpAUHATaM U

norapuMUUecKre 1 | HA0OOpOT.

Tpuronomerpuueckue | Vcronp3oBaHue cBONCTB (DyHKIIHI /Uil CpaBHEHHI 3HAYEHUH CTEeNeHen

¢byukuu. O6patHble | ¥ Jorapu@moB.

Tpuronomerpuueckue | [locrpoeHue rpaMKoB CTENEHHBIX U JOTapUPMHUUECKUX (HYHKIIUH.

byHKIIUN Pemenne nokasarenbHbIX U JOrapu(PMUUECKUX YpaBHEHUH U

HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAM.
O3HakOMJIEHHE C IOHSITHEM HENPEPHIBHON MEepuoInYecKoi pyHKINH,
(dhopMyIMpOBaHUE CBOMCTB CHHYCA M KOCHHYCA, TOCTPOSHHE UX




rpaduKoB.

O3HakoMJICHHE C TIOHATHEM rapMOHMYECKHX KOJICOaHUH U IpUMepaMu
rapMOHUYECKUX KoJeOaHHH [UIs ONMCaHMs IPOLIECCOB B (hU3HKeE U
JOpyrux o0nacTax 3HaHusl.

O3HakoMJICHHE C MIOHATHEM Pa3pbIBHON NEpUOANYECKOHN QyHKINH,
(opMyIHpOBaHUE CBOMCTB TAaHT€HCA U KOTAHT'€HCA, IIOCTPOCHUE UX
rpaguKoB.

[Ipumenenne cBOWCTB (YHKUUH 7151 CPABHEHUS 3HAUCHUI
TPUTOHOMETPUUYECKUX (PYHKLUH, pEILICHUs] TPUTOHOMETPUYECKUX
ypaBHeHUH. BeimoaHeHne npeobpa3oBanus rpaduKkoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocnenoBarennrHOCTH

O3HaKOMJIEHHE C IOHSITUEM YHMCIOBOW MIOCIEA0BATEIbHOCTH,
criocobamu ee 3aJaHusl, BHIYUCICHUSIMU ee WwieHOB. O3HaKOMIIEHHE C
BBIYMCIICHHEM CYMMbI OECKOHEYHOTO YUCIIOBOTO Psijia Ha IPUMEPE
BBIYHCIICHUS] CYMMBI O€CKOHEUHO YObIBarolel nporpeccun. Pemenue
3a/1a4 Ha IPUMEHEHHE (POPMYJIIBI CYMMBI OECKOHEUHO YOBIBatOIICH
T€OMETPUYECKON TPOTrPECCUU

IIpousBogHas u ee
IIPUMEHEHNE

O3HaKOMJIEHHE C IOHSTUEM IIPOU3BOJHOM.

Nzydenue u hopMynupoBaHHe €€ MEXaHUYECKOTO U TEOMETPHUECKOTO
CMBICJIA, U3yYEHUE AITOPUTMA BBIUNCICHUS IPOU3BOJHON HA IIpUMeEpe
BBIYHCIICHUS] MTHOBEHHOW CKOPOCTH M YTJI0BOTO KO3 dulineHTa
kacarenpHOU. CocTaBlieHHE YPaBHEHHS KacaTelIbHOUW B 00IIEM BHUJIC.
YcBoenue npasui qudhepeHInpoBaHus, TAOIUIBI TPOU3BOIHBIX
AJIEMEHTAPHBIX (DYHKIHIA, TpUMEHEHUE sl T depeHIIMPOBAHUS
(GyHKIUH, COCTaBIICHUS YPAaBHEHUS KacaTelIbHOM.

N3yuenue Teopem 0 CBS3HM CBOMCTB (DYHKIIMH U TIPOU3BOIHOM,
(bopMyIHpOBKa HX.

[IpoBeneHue ¢ MOMOIIBI0 TPOU3BOIHON UCCIETOBAHUS PYHKIIUH,
3aaHHOM (popmynoit. Y cTaHOBIEHHE CBA3H CBOMCTB (DYHKIIUU U
MIPOU3BOJIHOM 10 UX rpadukam. [IpuMeHeHne npon3BoAHON AJst
peleHus 3a/1a4 Ha HaX0xKJIeHHe HauOoJIbIIero, HAMMEHBIIEr0 3HAaUeHUs
Y Ha HaXOXKJICHUE DKCTpEMyMa

[TepBooOpazHas u
HHTETpaI

O3HakoMJIEHHE C MIOHATHEM MHTErpaia u neppooOpasHoil. M3yuenue
IpaBWJIa BBIUKCIIEHUS TIEpBOOOpa3Hoi u TeopeMbl HptoToHa-Jleiibuuna.
Perienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ POU3BOIHOM,
BBIYHCIICHHE NTEPBOOOPa3HON AJi JaHHON (QYHKIIUH.

Pemenue 3an1a4 Ha MPUMEHEHUE UHTETpaJIa JJIs1 BBIYACICHUS
(hU3MYECKUX BEJIWYMH U IUIouaien

YPABHEHUA U HEPABEHCTBA

VYpaBHeHus u
CHUCTEMBbI YpaBHEHUM
HepaBencrtpa u
CHUCTEMBI HEPABEHCTB
C IByMs
epeMEHHBIMU

O3HaKOMJIEHHE C TPOCTEHIINMHU CBEJEHUSIMH O KOPHSX
anreOpandecknx ypaBHEHUH, MOHATUSMH UCCIIE0OBAaHUS YPaBHEHUH U
CUCTEM ypaBHEHHM.

N3ydeHne Teopun paBHOCHIIBHOCTH YPABHEHUH U €€ IPUMEHEHMUSL.
[ToBTOpEHME 3aNIMCH PELICHNS CTAaHAAPTHBIX YPAHBEHUMN, TPUEMOB
npeoOpa3oBaHusl ypaBHEHUH JUIs CBEJICHUS K CTaHJapTHOMY
ypaBHEHHUIO. Penienre pannoHaabHbIX, UPPALHOHAIBHBIX,
[I0Ka3aTeIbHBIX U TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.
Hcnonb3oBanue cBOMCTB U rpaduKkoB PYHKIMNA Ui pelIeHus
ypaBHeHUH. [I0BTOpEeHHE OCHOBHBIX IIPUEMOB PELLIECHUS CUCTEM.
Pemenue ypaBHeHU! ¢ MpUMEHEHUEM BCEX MPUEMOB (pa3iioKeHUs Ha
MHO>KHUTEJH, BBEIEHUSI HOBBIX HEU3BECTHBIX, [10/ICTAHOBKH,
rpaduyeckoro Merosa). Pemenre cucteM ypaBHEHHH ¢ MPUMEHEHUEM




pa3nuyHbIX cr10co00B. O3HAKOMIIEHHE ¢ OOIMMH BOIIPOCAMHU PELICHUS
HEPaBEHCTB U UCIIOJIb30BaHUE CBOMCTB U rpadukoB GyHKIMNA TIpU
pEILIECHNN HEPABEHCTB. PelleHre HepaBeHCTB U CUCTEM HEPABEHCTB C
MPUMEHEHHEM Pa3IIMYHBIX CIIOCO00B. [IpMeHeHne MaTeMaTHIeCKUX
METOJIOB JJISl PELIEHUS COAEPKATEIBHBIX 3a/1a4 U3 Pa3Iu4HbIX
o0acTeil HayKH U MPaKTUKU. MIHTeprpeTnpoBaHe pe3yIbTaToB C
Y4ETOM pEaJIbHbIX OTPaHUYCHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTACTUTHKHA

OCHOBHBIE TIOHATHS
KOMOMHAaTOPUKHU

N3yuenue npaBuia KOMOMHATOPUKHU U IPUMEHEHHE IIPU PELIEHUN
KOMOMHATOPHBIX 3a1a4. Perenne KoMOMHATOPHBIX 3a/1a4 METOAOM
nepebopa U Mo NpaBUILy YMHOXKEHUS.

O3HaKOMJICHHE C TIOHATUAMU KOMOMHATOPUKHU: pa3MEIICHUSIMH,
COYETaHUSAMHU, IEPECTAHOBKAMH U (POpMYJIaMHU JJIs UX BBIUYUCICHHUSL.
OOmpsicHeHne U IpUMeHeHHe (HOPMYIT [T BEIUMCICHUS pa3MeIIeHuH,
NIEPECTAaHOBOK U COUYETaHUH MpH pereHnH 3a1ad. O3HaKOMJIEHHUE C
6unomoM HbroToHa u TpeyronpHukoM Ilackans. Pemenue
MPAKTUYECKHX 3a/1a4 C UCII0JIb30BAaHUEM MOHATHUI U IpaBUII
KOMOWHATOPHUKH

DeMEHTEI TCOPHUU

I/IsyquI/Ie KIIACCHYCCKOI'0O OMpCACICHNA BEPOATHOCTH, CBOMCTB

BEPOSITHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEpOsITHOCTEH. PaccMoTpenue
IPUMEPOB BBIYHCIICHUS BEPOSTHOCTEH. Pemenne 3a1au Ha BBIYHUCIICHHE
BEPOSITHOCTEH COOBITHIA

IIpencraBienue O3HaKkOMJICHHE C NPE/ICTaBIEHUEM YHCIOBBIX JAHHBIX U UX

JAHHBIX (TaOIUIIH, XapaKTepuCTUKaMu. PelieHue npakTuyeckux 3aj1a4d Ha 00paboTKy

JIarpaMMBl, YHCIIOBBIX JaHHBIX, BBIYUCICHHE X XapaKTEPHCTHK.

rpadukn)

I'EOMETPUA

IIpsiMBIE U TIIOCKOCTH
B [IPOCTPAHCTBE

DopMyIHpPOBKA U IPUBEIECHUE JOKA3ATEIbCTB IPU3HAKOB B3aUMHOTO
pacIoyIoXKeHUs MPSAMBIX U IJIOCKOCTE. Pacnio3HaBaHue Ha yepTexax u
MOJIETISIX PA3IMYHBIX CIIY4aeB B3aUMHOTO PACMOJIOXKEHUS NPAMbIX U
MIJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CY)KJICHUM.

dopMyIMpoBaHUE OIIPEIEICHHH, TPU3HAKOB U CBOWCTB MapalIeIbHBIX
Y NEePIEHIUKYISIPHBIX MIOCKOCTEN, ABYTPAHHBIX U JTUHEHHBIX YIJIOB.
BrinonHeHue nocTpoeHus yrioB MEX1y IPSIMBIMH, PSIMON 1
IJIOCKOCTBIO, MEX]TY IIJIOCKOCTSMU IO OIIMCAHMIO U PAcIlO3HABaHUE HX
Ha Mojensx. [IpuMeHeHnne npru3HaKkoB U CBOMCTB pacloIOKEHUs
MPSMBIX U IJIOCKOCTEH MpU peleHn  3aaa4. M3o0paxkenue Ha
PUCYHKAX U KOHCTPYHPOBAHHE HA MOJIEISIX EPIEHIUKYIISIPOB U
HAaKJIOHHBIX K TJIOCKOCTH, IPSIMBIX, TApAJIJIEIbHBIX IIOCKOCTEH, YTII0B
MEX1y NPSAMOI U IJIOCKOCThIO U 000CHOBAaHKE NOCTpoeHus. Perienne
3a/1a4 Ha BBIYMCIIEHUE TEOMETPUUECKUX BeIMUMH. OnuChIBaHUE
paccTosHUSA OT TOUKH JI0 MJIOCKOCTH, OT MPSMOI 10 TIIOCKOCTH, MEXKTY
MIJIOCKOCTSIMU, MEXAY CKPELIMBAIOIIMMUCS TPSIMBIMH, MEXY
MIPOU3BOJILHBIMU (PUTypaMu B IPOCTPAHCTBE.

DopMyIHpPOBAHHE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSTHUAX
(Teopem cyiiecTBOBaHUSs, CBOMCTBA). M300pakeHre Ha YepTexax u
MOJIEJIIX PACCTOSIHUS U 0OOCHOBAaHUE CBOMX CYyXkJeHUi. OnpeneneHue u
BBIUHCJICHHE PACCTOSHUI B IpocTpaHcTBe. [IpuMenenue popmyn u
TEOpEM IUITAHUMETPUH JUIsl petieHus 3a1a4d. O3HaKOMIIEHHE C TOHATHEM
MapayIeIbHOIO MPOEKTUPOBAHUS U €ro cBoicTBaMH. [IprumeHenune
TEOPHH 11 00OCHOBAHUS IIOCTOPEHHUI U BEIYUCICHHMA.
ApryMEHTHPOBAHUE CBOMX CYXIEHUI O B3aHMHOM PACIOJIOKEHUHN




MIPOCTPAHCTBEHHBIX QUTYD

MHororpasHuKu

Onucanue U XapaKTepUCTUKA Pa3JIUYHbIX BUJIOB MHOIOI'PaHHUKOB,
NepevYHCICHNE X JIEMEHTOB U CBOMCTB. M300paxkeHune
MHOT'OT'PaHHUKOB U BBIIIOJIHEHUE IIOCTPOEHUS Ha U300paKEHUSAX U
MOJIEJISIX MHOTOI'PaHHUKOB. BhIUNCIIEHNE JIMHEWHBIX JIEMEHTOB U
YTJIOB B MMPOCTPAHCTBEHHBIX KOHPHUTYpaLUAX, apryMEHTHPOBaHHE
CBOHUX CY)KIEHUH. XapaKTepUCTUKA U U300paKeHNE CEUCHHUS,
BBIYMCIICHHE IUIOLIaAeH nmosepxHocrei. [loctpoenue npocrenmmx
ceueHMi KyOa, mpu3Msl, nupamuel. [Ipumenenne GpakToB U cBeJeHUN
n3 naaHuMeTpuu. O3HaKOMIIEHUE C BUJIaMU CUMMETPUI B
IIPOCTPAHCTBE, POPMYJIMPOBAHUE ONPEACICHUNA U CBOICTB.
XapakTepucTuKa CUMMETPHHM TeJl BPALLICHUS 1 MHOTOI'PaHHUKOB.
IIpumeHeHne CBOMCTB CHMMETPHUH IIPU PELICHUH 3a/1a4.
Hcnonp3oBanne NpruOOPETEHHBIX 3HAHUN JJIS1 HCCIIEOBAHUS U
MO/JICJIMPOBAHUS HECIOXKHBIX 3a1a4. M300pakeHne OCHOBHBIX
MHOTI'OTPAaHHUKOB U BBIITOJIHEHHE PUCYHKOB 110 YCIOBUSM 3a/1a4.

Tena u mMOBEpXHOCTH
BpAaILCHUS

O3HakoMJIEHHE C BUJIaMH TeJl BpalleHusl, GOpMyIMpOBaHUE X
onpeeracHu U CBOMCTB. @OpMYIIMPOBAHNE TEOPEM O CEYEHHH I111apa
IUIOCKOCTBIO M IJIOCKOCTH, KacaTelnbHOH Kk chepe. XapakTepucTuka u
n300pakeHNe TN BPAILICHHS, UX Pa3BEPTKH, ceueHus. Pemenne 3ama4y
Ha IOCTPOEHUE CEUEHUH, BEIUMCIIEHUE UIUH, PACCTOSIHUM, YIJIOB,
mowmanei. IIpoBenenne 1oka3aTesbHBIX PACCYKACHUMN P PELICHUN
3aad. [IpumMeHeHue cBOMCTB CUMMETPHUHM IIPU PELICHUH 3a/1a4 Ha Tejia
BpaleHust, KoMmOnHaImio Tei. M300paxkeHne OCHOBHBIX KPYTJIBIX TEJ U
BBINOJIHEHUE PUCYHKA 110 YCIIOBUIO 33/1a4H

N3mepenus B
reoOMEeTpUH

O3HakoMIICHHE C TIOHATHAMU TUIOMIAAN U 00beMa, aKCHOMaMH U
cBoiicTBamMHU. PerieHue 3a/1a4 Ha BBIYMCIICHUE IIOLIA I} MIIOCKUX
¢buryp c IpUMEHEHHEM COOTBETCTBYIOIIUX (GOPMYJ U (PaKTOB U3
I1aHuMeTpun. MzyueHne TeopeM o0 BHIUMCIEHUN 00bEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a/1a4 Ha TIPUMEHEHUE GopMyIT
BbIUUCIIEHUS] 00beMOB. M3yuenne ¢popmyi Il BIUMCIEHUS TUToLaiei
MMOBEPXHOCTEH MHOTOTPAHHUKOB | TeJ BpameHus. O3HaKOMIICHHE C
METOIOM BBIYMCIICHHUS TUIOIAAMN TOBEPXHOCTHU cepsl. Pemenue 3agau
Ha BBIYHCIICHUE TUIOMIA/IeH TIOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

Koopaunartsl u
BEKTOPBI

O3HakoMIJIEHHE C OHATHEM BeKTOpa. M3yueHne 1ekapToBOi CUCTEMBI
KOOPJMHAT B IPOCTPAHCTBE, TOCTPOCHUE IO 3aJAHHBIM KOOPAMHATAM
TOYEK U IUNIOCKOCTEHN, HAX0XKAEHUE KOOpAMHAT Touek. Haxoxaenue
ypaBHEHUN OKPYKHOCTH, CepBl, TIIOCKOCTH. Brruncnenne pacCTOSHUI
MEXKy TOUKaMH. I3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUIT
pa3JioKEeHUsI BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUIT
HAXO0XJIEHUs KOOPAUHAT BEKTOPA B IPOCTPAHCTBE, MPABUII ACHCTBUM C
BEKTOpaMH, 3aJJaHHBIMHA Koop/inHaTaMu. [[pumenenue Teopuu npu
pELIEHNH 3a/1a4 Ha JEUCTBUA C BEKTOpaMHU. M3yueHune ckaasipHOro
MPOU3BEJICHHS] BEKTOPOB, BEKTOPHOT'O YPABHEHUS MPSIMOM U TIIIOCKOCTH.
[Ipumenenne Teopun Npy peLICHUH 3a/1a4 Ha JEUCTBUS C BEKTOPAMH,
KOOPJMHATHBIN METO/1, MIPUMEHEHHUE BEKTOPOB JIJISl BBIYMCIICHUS
BEJIMYUH YTJIOB U paccTOSTHUNA. O3HAKOMIJIEHHUE C JI0KA3aTeIbCTBAMU
TEOPEM CTEPEOMETPUH O B3AUMHOM PACIOJIOKEHUH PSAMBIX U
TUIOCKOCTEMN C UCIIOJIB30BaHUEM BEKTOPOB




PEKOMEHAYEMAS JIUTEPATYPA

st ctyneHToB

Anumos IIIA. u Op. Marematuka: anrebpa M Hadaja MaTeMaTHYECKOTO aHAIIN3a,
reomerpus.  AnreOpa W Hayala MareMarudeckoro aHanm3a (0a30BBI U YriyOIeHHBIN
ypoBHHM).10 -11 kmaccel. — M., 2014.

Amanacan JI.C., Bymy3oe B.®., Kaoomyes C.b. u dp. Marematuka: anrebpa u Hadana
MareMaTrhdeckoro aHanusa. ['eomerpus. ['eomerpus (6a30BbIi U yriryOseHHBIA ypoBHH). 10 -11
Knaccel. — M., 2014,

Konseun FO.M., Trauesa M.B., @edeposa H.E. u op. Maremaruka: aireOpa U Havasia
MaTeMaTHYeCKOro aHanmu3a. Ajredpa W Hayajla MaTeMaTH4ecKoro axanusa (0a3oBBId H
yrayosnenHbsiii ypoBun).10 kinace / moxa pea. A.b. XKmwkdenko. — M., 2014,

Konseun FO.M., Tkauesa M.B., @edeposa H.E. u op. Marematuka: anrebpa u Havaa
MaTeMaTHUYecKoro ananusa. Aurebpa M Hayajla MaTreMaTthyeckoro axanu3a (0a3oBbIi U
yrinyonennsiit ypoan).11 knace / mox pen. A.b. XKXmwkuenko. — M., 2014.

s npenogasaresiei

Oepnepanbubiii 3akoH oT 29.12.2012 No 273- ®3 «0O6 o6pazoBanuun B Poccuiickoit
®enepanumn».

[Tpuxa3 MunucrepctBa oopasoBanus u Hayku P® ot 17.05.2012 Ne 413 «O06 yTBep:xaeHUU
benepanbHOTO roCyIapCcTBEHHOTO OOpa30BaTEIbHOIO CTaHAApPTa CPEAHEro (IOJHOro) OOIIEero
00pa3zoBaHUN.

[Tpuka3 MunucrepctBa oOpa3oBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHUUH
u3MmeHenuil B Ilpuka3 MunucrepcrBa obpasoBanust u Hayku Poccuiickoit ®Denepauuu OT
17.05.2012 Ne 413 ««OO0 ytBepx)aeHUH (erepallbHOTO TOCyIapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa cpeAaHero (MoJIHOro) o0IIero 00pa3oBaHUs».

[Tucemo [lemapraMeHTa TOCyAapCTBEHHOM MOJMTUKU B cepe MOATOTOBKM pabouux KaapoB U
JIIO munucrepcra obpasoBanust U Hayku PD ot 17.03.2015 Ne 06-259 «Pexkomenmauuu no
OpraHu3allii  MOJY4YeHHs CpeaHero odmero oOpa3oBaHus B HpeAerdax OCBOCHUS
00pa3oBaTeNbHBIX MPOTPaMM CpeIHEro MpodecCHOHATBLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
o0riero o0Opa3oBaHus C y4eToM TpeOoBaHUM (eepaIbHBIX TOCYIapCTBEHHBIX 00pa30BaTeIbHbIX
CTaHJAPTOB M TOJy4aeMOH MPOPECCHH WM CIEIHATBFHOCTH CPEIHEro MpodecCHOHATIHLHOTO
o0pa3oBaHUM.

bawmaxose M.H. Matemartuka: kH. [{ns npenogaBarens: meroa. mocobue.- M., 2013

bawmaxoe M.U., Ivicanos III.M. Merogudeckoe mocobue mis moarotopku k EID.- M.,
2011.
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