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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 0611€00pa3oBaTENBHON YUCOHOW AUCIUIUIHMHBI «MareMaTukay
MpeIHa3HAYCHA TSl M3YUYCHUSI MaTeMaTHKU B TPOPECCHOHAIBHBIX 00pa30BaTEeIbHBIX
opranm3anusx CIIO, peanusyronux o0pa3oBaTEIbHYIO MPOTPAMMY CPEIHEro 00IIIe-
ro o0pa3oBaHus B MpeJiesiax OCBOSHUSI OCHOBHOM Npo(hecCHOHAIBHOM 00pa3oBaTeib-
Hoit mporpammsel CITIO (OITOIT CIIO) na 6a3e ocHOBHOTO 00111ero 00pa3oBaHus Ipu
MOJIFOTOBKE CHEIHAIMCTOB CPEAHETO 3BEHA.

[Iporpamma pa3zpabortana Ha ocHoBe TpeboBanuii ®I'OC cpennero o0O1Iero
o0Opa3oBaHuUsl, MPEABABISIEMBIX K CTPYKTYPE, COACPIKAHUIO U PE3yJIbTaTaM OCBOCHUS
y4ueOHOM auciuIuinabl « Maremartrkay, B cooTBeTcTBHM ¢ KoHIuenuuei npenoaana-
HUs 0011e00pa30BaTENbHBIX JUCIHUIUIMH ¢ YU4ETOM MpodecCHuOHATbHOM HarpaBieH-
HOCTH MPOTpamMM CpeHEero mpodeccuoHanbsHOT0 00pa30BaHusl, pealiu3yeMblX Ha Oa-
3¢ OCHOBHOTO oOmiero oOpaszoBanusi, (pacnopsbkeHue MunmpocBenienuss PO ot
30.04.2021 Ne P-98, ¢ yueTom TpeboBanuii pemepaabHbIX TOCYIaPCTBEHHBIX 00pa30-
BaTEIbHBIX CTAaHAAPTOB MO TMOJy4aeMOW MPO(ECCUU WIN CHCIHATBHOCTH CPEIHErO
npodeccuonansaoro oopazoBanms 39.02.01 CoumanbHas paboTa, MPUMEPHOU MPO-
rpamMmbl 001Ie00pa3oBaTeNbHON yueOHON nucuuiuinabl «Matematukay (bawmakos
M.H.) nns npodeccHoHAIBHBIX 00pa30BaTENBHBIX OpraHU3alui (PEKOMEHIOBAHO
OI'AY «DUPO», mpotokon Ne 3 ot 21 utons 2015 T., perucTpaniMOHHBIN HOMED pe-
neH3u — 377 ot 23 mrons 2015 1.) ¢ y4eToM NMpUMEpPHOH OCHOBHOM 00pa3oBaTelh-
HOM TIporpaMmbl cpeHero oéiiero oOpa3oBaHus, OJI0OpEHHOM perieHueM dene-
paJbHOTO y4eOHO-METOJIUYECKOr0 OOBbEAMHEHHUS 10 001meMy o0pa3oBaHUIO (IIPOTO-
ko1 or 28 wuroHs 2016 1. Ne 2/16-3) U yTOyHEeHUH, OJOOPEHHBIX HAY4YHO-
MeToanYecKuM coBeToM lleHTpa mpodeccuoHanibHOTO 00pa30BaHMs U CUCTEM KBa-
mudukarmiit ®TAY «DUPOy», npotokon Ne3 ot 25 mas 2017 r.

Conepxanue mporpamMmbl «MatemaThkay HaIlpaBlI€HO Ha JOCTHKEHHUE Clie-
NYIOLIUX Yeneu:

- obOecnieueHue CHOPMUPOBAHHOCTU NPEACTABICHUNA O COLMUAIIBHBIX, KYJIb-
TYPHBIX U HCTOPUYECKUX (PAaKTOpax CTAaHOBJICHHUSI MATEMAaTHKU;

- obecneueHNEe CPOPMUPOBAHHOCTH JIOTHUECKOTO, aITOPUTMUYECKOTO U Ma-
TEMaTHYECKOTO MBITIUICHHUSI,

- obecnieueHre CHOPMHPOBAHHOCTH YMEHUH MPUMEHATH TOJyYCHHBIE 3HAa-
HUS TIPU PEIICHUN PA3IMYHbBIX 3a1a4;

- obecnieueHne chOPMUPOBAHHOCTH TPEACTABICHUM O MaTeMaTHKE KakK dYa-
CTH OOIIIEUETIOBEYECKON KYJIbTYpbhl, YHUBEPCATHLHOM S3bIKE HAYKH, MO3BOJISIOIIUM
OTMKCHIBATH U U3YUYaTh PEATbHBIC TTPOLIECCHI U SIBJICHUS.

B nporpammy BKITIFOUEHO CO/IepKaHUe, HAlpaBlIieHHOE HAa (JopMUpOBaHUE y
CTYJICHTOB KOMITETCHIIHM, HEOOX0UMBIX st kKauecTBeHHOTo ocBoenust OITOIT CITO
Ha 0a3ze OCHOBHOTO OO0IIEero 0opa3oBaHus C MOJYYCHHEM CPEIHEro o0mero oopaso-
BaHWS W OCBOCHHS TMPOTPaAMMBI IIOATOTOBKH CIEIIUATMCTOB CPEAHETO 3BCHA
(TIICC3).



1.1. O0mas xapakTepucTUKA y4eOHOH TMCHUILIHHBI « MaTeMaTHKa»

Marematuka SBJIIETCS byHIaMeHTaIbHON o011eo0pa3oBaTeIbHON
JUCIHUIUIMHOM €O  CJIOXKUBIIMMCS YCTOWYUBBIM  COJAEPXKAHHUEM U OOIIMMH
TpeOOBAaHUSIMU K TOJTOTOBKE 00YUYaIOIIUXCSL.

B mpodeccuonanpHpix 00pa30BaTENIbHBIX OpraHU3AIUAX, PEATU3YIOIINX
00pa30BaTeNbHYI0 IPOTpaMMy CPEIHET0 OOIIEeTo 00pa30BaHus B MpeEesiax OCBOCHUS
OIIOIT CIIO Ha 0a3e OCHOBHOrO 0O0IIEro 0Opa3oBaHUs, U3YYCHHE MaTEMAaTHKU
UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT mpoduis mnpodheccuoHaIbHOro
oOpa3oBaHUs.

IIpu ocBoenun mnpodeccuit CIIO u cnenumansHoctet CIIO ecTrecTBEeHHO-
Hay4yHOro mnpodwmisi npodeccuoHanbHOro obpa3oBanus, crenuansHocteit CIIO
T'YMaHUTApHOTO NMpoduis npodecCuoHaIbHOr0 00pa3oBaHUsl MaTeMaTHKa U3y4aeTcs
Ha ©OazoBoM ypoBHe @OI'OC COO; mnpu ocBoenuun mnpodeccuii CIIO wu
cnenquanbHocTed CIIO TEXHHMYECKOrOo M COLMaIbHO-3KOHOMHYECKOro MpoQuie
npodeccuoHanbHOT0 00pa30BaHMs MaTeMaTHKa M3ydyaeTcs Oojee yriayOJeHHO, Kak
npoduiabHas ydeOHas AMCUWIUIMHA, YUYWTHIBAIOMIAsl CIHENU(UKY OCBaWBAEMbIX
npodeccuil WM crenruagsbHOCTEH.

DTO BBIpaXaeTcsl B COACPNKAHUU OOYUEHHUS, KOJIMYECTBE YacOB, BBIACIIAEMbBIX
Ha W3yYeHUE OTACIBHBIX TEM MPOTpPaMMbl, TITyOMHE HMX OCBOCHHUS CTYICHTAMH,
o0beMe U  XapakTepe TMPaKTUYEeCKHX  3aHATHH, BHUAAX  BHEAYAHUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OO6mue 1nenu u3ydeHUs: MaTEeMaTUKH TPAAUIIMOHHO PEATU3YIOTCS B YEThIPEX
HaIpaBJICHUSIX:

1) ob1iee mpeacTaBiieHne 00 UIEAX U METOJIaX MaTEeMaTHKU;

2) UHTEJUIEKTYyaJIbHOE Pa3BUTHUE;

3) oBiaseHre HEOOXOAMMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSMH;

4) BocriuTaTeIbHOE BO3/ICHCTBHE.

[Ipopunuzanuss nenell MaTreMaTUYecKOro oO0pa3oBaHUs OTpaKaeTcs Ha
BBIOOpE MPUOPUTETOB B OpraHU3alMM YYEOHOU JesTenbHOCTH oOywarommxcs. Jlis
TEXHUYECKOTO,  COLMaJIbHO-DKOHOMUYECKOT0  mpoduiet  npodeccuoHaibHOTO
oOpa3zoBaHusl BBIOOp 1eJied CMEIIAeTCs B MParMaTUYEeCKOM HaIpaBJICHUH,
MPeIyCMaTPUBAIOIIEM YCUJIEHUE U pAaCIIMPEHHe MPUKIAJHOIO XapakTepa U3y4yeHus
MaTEeMaTHKH, TPEUMYIIECTBEHHON OpWEHTAllMM Ha aJIrOPUTMUYECKUI CTHIIb
MO3HABATENILHON JesATeabHOCTH. JlJI1 TyMaHUTapHOTO W €CTeCTBEHHOHAYYHOTO
npobunelr npodecCHoHANBHOTO 00pa3oBaHUs 0oJiee XapaKTEPHBIM  SIBIISCTCS
YCUJICHHE OOIIEKYJIbTYPHON COCTaBIISIONICH y4eOHOW JUCIUIUIMHBI C OpPHCHTAIHEH
Ha BH3YaJbHO-OOpa3HbI W JIOTHYECKHH CTWIM Yy4eOHoM pabotel. M3yuenue
MaTeMaTUKH Kak npoduibHON o00meo0pa3oBaTebHON y4eOHON JAMCIUIUIMHEI,
YUUTBIBAIOIIECH crenuduky ocBamBaeMbix cTyneHTamu mnpodeccuit CIIO wnmm
cnenuainpHocTu CI1O, obecrieunBaeTcs:

* BEIOOPOM Pa3IMYHBIX MMOAXOA0B K BBEICHUIO OCHOBHBIX MOHSTHIA;

* opMHpoBaHMEM  CHCTEMBI  y4e€OHBIX  3aJlaHUM, 00ECTICYMBAIOIIUX
3¢ (heKTUBHOE OCYIIECTBICHUE BRIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

e oboramieHleM CHeKTpa CTWied ydeOHOM  JeATeIbHOCTH 3a  CYeT
COTJIACOBAaHUSI C BEAYIIUMH JEATEIHHOCTHBIMUA XapaKTEPUCTUKAMU BBIOpaAHHON



npodeccun / CenuaaIbHOCTH.

[IpodwmibHas cocTaBistonas OTpPaKaeTcs B TPEOOBAHMSIX K IOATOTOBKE
00y4Jaromnuxcs B 4acCTH:

e 00mICl CHCTEMBl 3HAHWWA: COJEP)KATEIbHBIC TMPUMEPHl HCIOJIb30BAHUS
MaTEeMaTUYECKUX UACH M METOJ0B B IPO(ECCHOHATLHOMN NEITEILHOCTH;

* YMEHUH: pa3Inyue B YpPOBHE TPEOOBaHWUN K CIOKHOCTH MPUMEHSIEMBIX
aJrOPUTMOB;

* MIPAKTUYECKOIO0 HCMOJB30BAHUS MPUOOPETEHHBIX 3HAHUM U YMEHUMU:
WHUBUyIBHOTO YYEOHOrOo OIbITa B IOCTPOCHHUM MAaTeMaTHYEeCKUX MOJIeel,
BBITIOJIHEHUU UCCIIEA0BATEIIbCKUX MMPOEKTOB.

Takum o0Opa3oM, peanu3anus COACpPKAHUSA Y4eOHOM  JUCIUIUIMHBI
OPUEHTUPYET Ha TMPUOPUTETHYIO POJIb MPOIECCYAbHBIX XapaKTEPUCTUK YUEOHOU
paboThl, 3aBUCAIUX OT Mpoduias MnpodhecCHOHATBHOTO 00pa30BaHUs, IMOTYYCHUS
OMbITA UCIIOJb30BAaHUSI MaTEMAaTHUKW B COJEPKATEIbHBIX U MPO(HECCHOHATBHO
3HAQYMMBIX CUTYaIlUSIX MO CPAaBHEHUIO ¢ (hOPMaJIbHO-YPOBHEBBIMU PE3YJIbTaTUBHBIMU
XapaKTepUCTUKAMU OOyUYEHUS.

Conepxanve ydeOHOW MMCIUIUIMHBI pa3pabOTaHO B COOTBETCTBUM C
OCHOBHBIMU COJIEPKATEIbHBIMU JINHUSIMUA O0yUYECHUSI MaTeMaTHKE:

* anreOpanyeckas JUHUS, BKIIOYAIOIIAsi CUCTEMATU3ALMIO CBEICHUI O YHCIIax;
M3YyUYCHHE HOBBIX U 0000IIEHNE paHee N3YUEHHBIX onepaluii (BO3BEECHNE B CTEIICHbD,
U3BJICUCHUE KOpHA, JIorapu(MHUpOBaHUE, CHHYC, KOCUHYC, TAHT€HC, KOTaHT€HC H
oOpaTHbIE K HHUM); M3Yy4YCHHE HOBBIX BHUJOB UHCJOBBIX BBIPAKEHUU U (POpMYyI;
COBEPIIICHCTBOBAHUE TMPAKTUYECKUX HABBIKOB M BBIYUCIUTEIBHON KYJIBTYPHI,
pacIIMpeHre U COBEPIIICHCTBOBAHKE alIreOpandecKoro arrmapara, copMupoBaHHOTO
B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHNE K PEIICHUI0 MATEMATUYECKUX U MPUKIaAHBIX
3ajay;

* TEOPETUKO-(PYHKIIMOHAJIbHAS JIMHUS, BKJIIOYAKOIIAs CHUCTEMaTU3AlUuI0 U
pacuiupeHue cBeieHUM O (YHKIUSX, COBEPIICHCTBOBAHHE TpaUUECKUX YMEHHI;
3HAKOMCTBO C OCHOBHBIMM WJICSIMH W METOJaMU MATEMaTUYECKOro aHalii3a B
o0beMe, TO3BOJISIIONIEM HCCIIENOBAaTh dJEMEHTapHble (PYHKIUM W peliaTh
MpOCTEHNIINE TeOMEeTpUUECKre, (PU3nUecKue u Apyrue MpuKIaIHbIe 3a1a4H;

* TUHUS YpPAaBHEHUHW U HEPABEHCTB, OCHOBaHHas Ha TMOCTPOEHUU U
UCCJIEIOBAHUM MAaTEMAaTHYECKUX MOJEJNIeH, MepeceKaromasics ¢ aireopanyeckon u
TEOPETUKO-(DYHKIIMOHAIbBHOW  JIMHUSMA W BKJIIOYAlONias  pa3BUTHE |
COBEPIIICHCTBOBAHME TEXHUKHU ajreOpanveckux MpeoOpa3oBaHUM [JIsl pelieHus
ypaBHEHUH, HEPaBEHCTB H CHUCTEM; (OpMUpOBAHHE CIOCOOHOCTH CTPOUTH H
UCCIIEIOBAaTh MPOCTEUIIINE MATEeMaTUYECKUE MOJENIH MPU PEHICHUU MPUKIATHBIX
3a/1ay, 3a7a4 U3 CMEKHBIX U CICIIHATBHBIX TUCIUILINH;

* FEOMETpUYECKasl JIMHUSA, BKJIOYAIONAsl HArJsiHbIE MPEACTABICHUS O
MPOCTPAHCTBEHHBIX (UTYypaxX U U3YyUYEHHE MX CBOMCTB, (DOPMUPOBAHHE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpPaKEHMS,  pPa3BUTHE  CIOCOOOB  T'€OMETPUUECKUX
WU3MEPEHUN, KOOPAMHATHOTO U BEKTOPHOTO METOJOB JJIsI PEIICHUSI MaTeMaTUYECKUX
W TIPUKJIAJIHBIX 3a]1a4;

* CTOXAcTUYecKas JIMHUS, OCHOBaHHAs Ha Pa3BUTUU KOMOWHATOPHBIX YMEHHH,
MPEACTABICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY>KaIoIIero



MUpa.

Paznenbr (TeMbl), BKIIIOYEHHBIC B COJEp)KaHWE Y4YCOHOW MUCIMIUIMHEI,
SBIISIIOTCA OOIIMMU Ui BCeX Ipoduieil mpodeccHoHanbHOro 00pa3oBaHUS U IpU
BCeX OOBeMax y4eOHOTr0 BPEMEHHM HE3aBHUCHMO OT TOTO, SBIIACTCS JIM ydeOHas
nucruIuinHa «MarteMatrnkay 0a30Bo Wi MPOGUITHLHOM.

B mpumepHBIX TeMaTHYECKWX IUIaHAX MPOTPaAaMMBI YYEOHBIA MaTepHal
MIPEICTABIICH B (pOpME UepeayIOMIEeTocs] Pa3BepThIBAHUS OCHOBHBIX COJIEPIKATEIbHBIX
auHuM (anredpanveckoil, TeopeTUKO-(QyHKIIMOHAIBHON, YpaBHEHUN U HEPABEHCTB,
r€OMETPUYECKON, CTOXAaCTHYECKOM), YTO TMO3BOJIIET THOKO WCIOJIb30BaTh HX
pacroyIoKEHUE W B3aUMOCBSA3b, COCTABISATH paOOUYMil KaJeHAApHBINA IUIaH, TO-
pasHOMy uepenys y4eOHbIE TeMmbl (IJ1aBbl y4eOHHMKA), Yy4YHUTBIBasS MpodUib
npodeccruonanbHoro odpaszoBanusi, cnenudpuky ocBauBaemoi npodeccuu CIIO wnu
cnermanbHocT  CIIO, ryOuHy Wu3y4YeHHss Marepuana, YpPOBEHb MMOJTOTOBKH
CTYJICHTOB TIO TIPEMETY.

[IpemyraraemMbie B TPUMEPHBIX TEMATHYECKUX TUTAHAX pa3Hble O00BEMBI
y4eOHOTO BpEMEHHM Ha U3YYCHHE OJHOM ¥ TOW IKE TEMBI PEKOMEHIYETCS
WCITOJIB30BaTh JUISl BBHITIOJIHGHUS PA3IMYHBIX YYEOHBIX 3aJaHuil. TeM cambIM
pasnu4us B TPEOOBAHUAX K pe3yiIbTaTaM O0yUYEHUS MPOSBATCS B YPOBHE HABBIKOB 10
PEIICHHIO 3371a4 M OIBITE CAMOCTOSTEILHOU PaOOTHI.

N3yuenne o0meodpazoBarenbHoi yueoHou aucuuminabl «OY J1.03 Marema-
THKa» 3aBEPIIAETCs MOJIBEICHUEM UTOTOB B (hOpME MUCHLMEHHOI0 IK3aMeHa B Tpo-
necce ocoeHus OIIOII CIIO ¢ momyueHueM cpefaHero oOiero oOpa3oBaHUs IO
IporpaMmMe MoJArOTOBKH crieruanuctoB cpeanero 3seHa (IITICC3).

B paznene mporpammel «CopepkaHue y4eOHOW MUCIMIUIMHBD) KypPCHBOM
BBIJICJICH MaTepuaj, KOTOPBIA MPU M3YYCHUH MaTEeMaTUKU Kak 0a30BOM, Tak u
npoPrIIbHON yueOHOM NUCIUIUTUHBI, KOHTPOJIIO HE TIOJIICKHUT.

1.2. MecTo y4eOHOIi TUCHUIIUHBI B Y4eOHOM IJIaHe

Yyebnas mucnumuimHa «MaTeMaTukay SBISETCS YYEOHBIM MPEIMETOM
o0si3aTeNbHOM NpeaMeTHOM o0nacTu «Matemartuka u uapopmatukay OI'OC COO.

VYuebnas mucuumuinHa «MaremaTuka» u3ydaercs B 0011eo0pa3oBaTeIbHOM
nukie yuyeonoro miana I[IICC3 CIIO Ha 6a3e OCHOBHOrO OOIIEro 0Opa3oBaHUS C
MOJIyYCHUEM CPEIHEro O0IIero 0Opa3oBaHus, BXOAUT B COCTaB 00MIMX 00111€00pa3o-
BaTEIbHBIX YUYCOHBIX JUCIUIUINH, OPMUPYEMBIX U3 00S3aTEIBHBIX MPEAMETHBIX 00-
nacteit ®I'OC cpennero obmero obpazoBanus, aia npodeccuit CIIO unmu cnenu-
anpHOCTeN CIIO cooTBercTBYyMOMIETO Mpoduis mpodeccHoHaTsHOTO 00pa30BaHMS.



1.3. Pe3yabTaThbl 0CBOCHUSA YU4eOHOM TMCIUTIIUHBI

OcBoeHune coaepkanusi y9eOHON TUCIUIUIMHBI «MaremaTnkay oOecrednBaeT

JOCTHIKCHHEC CTYJACHTAMHU CICAYIOIIHNX pe3yibmantoeé.
bt JAUUYHOCMHbBIX.

OVJ.03 | Maremaruka | JIP 1-12, 13,14

JINYHOCTHBIE Pe3yJIbTATHI
peaju3anuu NporpaMMbl BOCIIUTAHUS
(Oeckpunmopbwi)

Ko TMYHOCTHBIX
pe3yJabTaToB pea-
JIN3AIUH POrpam-
MBI BOCIIMTAHUS

Oco3Haromuii ce0s rpakIaHMHOM M 3allIMTHUKOM BEJIMKON CTpa-
HBI.

JIP 1

[TposiBnsitoIIUi aKTUBHYIO TPAKIAHCKYIO MO3UIINIO, JE€MOHCTPHUPYIOIIHIA
MPUBEPKEHHOCTh MPUHIUIIAM YE€CTHOCTH, MOPSIOYHOCTH, OTKPBITOCTH,
SKOHOMMYECKH aKTUBHBIA U YYaCTBYIOIIUN B CTYJCHYECKOM M TEPPUTO-
pHAIbHOM CaMOYIPaBIEHHWH, B TOM YHCJIE Ha YCJIOBHSIX T0OpOBOJIbYE-
CTBa, IPOAYKTUBHO B3aUMOJICHCTBYIOIINI U YYaCTBYIOIIUHN B I€ATEIbHO-
CTH OOLIECTBEHHBIX OpraHU3aLN.

JIP 2

CoOutto1aronuii HOpMBI TTPABOIIOPSIZIKA, CICIYIONINN HJIeaaM TpaXIaH-
CKOro oOiecTBa, obecrieyeHus: 6€30IacHOCTH, IIPaB U cBOOOJ TpakJIaH
Poccun. JIosuTbHBINM K yCTaHOBKAM U MIPOSIBJICHUSAM IPEJICTaBUTENEH CyO-
KyJbTYp, OTJIUYAIOIIUNA X OT TPYNI C JECTPYKTUBHBIM U JEBHUAHTHBIM
MoBeICHUEM. JIEMOHCTPUPYIOIINI HENPUATHE U MPEIYyTPEXKIAIOIINI CO-
LIAAJIbHO OIIACHOE NOBEACHUE OKPYKAIOIIUX.

JIP 3

[TposiBisArOIIMI ¥ AEMOHCTPUPYIOIIMK YBaK€HUE K JIIOJAM Tpyna, OCO-
3HAIOLIMH EHHOCTh COOCTBEHHOTO Tpyda. CTpemsiuiics Kk popMHpoBa-
HUIO B CETEBOM CpeJie JINYHOCTHO M MPO(PEeCCHOHATBHOTO KOHCTPYKTHUB-
HOTO «1IH(POBOTO Cleaay.

JIP 4

JleMOHCTpUpYIOLIUK NPUBEPKEHHOCTh K POJHON KYJBTYypE, UCTOpUYE-
CKOM MmaMsTH Ha OCHOBE JII0OBU K PoanHe, pogHOMY Hapo.y, Majloi po-
JUHE, NPUHATUIO TPAJULHMOHHBIX LEHHOCTEM  MHOIOHALMOHAIBHOIO
Hapona Poccun.

JP S

HpOfIBJ’[fIIOHH/II\/JI YBaAXXCHHUC K JTIOAAM CTAPLICTO IMMOKOJICHHUA U 'OTOBHOCTH
K Yy4aCTHIO B COHHaHBHOﬁ MOAACPIKKE U BOJIOHTCPCKUX ABHUIKCHUAX.

JIP 6

Oco3Hatonuii NpUOPUTETHYIO LIEHHOCTh JIMYHOCTU YEJIOBEKA; yBa)Karo-
M COOCTBEHHYIO U UyXYI0 YHUKAJIBHOCTh B Pa3IMUHbIX CUTYyalHsIX, BO
Bcex (popmax M BUAAX AEATEIbHOCTH.

JP 7

[IpostBnsrOIMA M JIEMOHCTPUPYIOIIUNA yBaXXEHUE K IPEICTABUTEISM
Pa3JINYHBIX 3THOKYJIBTYPHBIX, COLUAIBHBIX, KOH()ECCHOHABHBIX U WHBIX
rpynn. Conpu4acTHBIM K COXPaHEHUIO, NMPEYMHOKEHUIO U TPaHCISALUU
KYJBTYPHBIX TPAJULUN U IEHHOCTEH MHOIOHALIMOHAJILHOTO POCCUICKOTO
rocyzapcrsa.

JIP 8

Cobmoaronuii ¥ MponaraHANPYIONINA MpaBuiIa 30POBOTO U Oe3omac-
HOTO 00pasa KHU3HH, CIOPTA; MPerynpexaaimui b0 MpeoaoeBaro-
WA 3aBUCHUMOCTH OT aJIKOToJs, Tabaka, MCHUXOAaKTHBHBIX BEIIECTB,
a3apTHBIX Urp u T.4. CoXpaHSIOMNUNA MICUXOJIOTMUYECKYI0 YCTOMYMBOCTh B
CUTYaTUBHO CJIOHBIX WM CTPEMUTEIbHO MEHSIOIIUXCS CUTYyaIUsX.

JP9




3aboTsmuiics O 3alUTe OKPYKAIOIMIEH Cpelbl, COOCTBEHHOU U

. . JIP 10
qy»XO0i 0€30MacHOCTH, B TOM YHUCIIE ITU(POBOH.

[TposiBistromuii yBaKeHHE K 3CTETHUECKUM LIEHHOCTSIM, 0o0jana-

. . JIP 11
IOIUHA OCHOBAaMU ICTETUYECKOMN KYJIBTYPBI.

[IpuHUMaromuii ceMelHble LIEHHOCTH, TOTOBBIM K CO3/IaHMIO Ce-
MBHM M BOCIUTAHUIO JAETEH; AEMOHCTPUPYIOLIUN HENPUATUE HACUIUSA B
CEMbE, YX0Jla OT POAUTEIBCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOLIEHUN
CO CBOMMHU JIETbMH U UX (PMHAHCOBOT'O COJIEPKAHMUS.

JIP 12

JInyHOCTHBIE Pe3yJIbTAThI
peau3alnuu NporpaMmMbl BOCHUTAHMS,
onpeeleHHbIe 0TPAacIeBbIMU TPEOOBAHUSIMU K /1€J10BbIM Ka4ecTBaM JTUYHOCTH

Cobmroparomuii sTHYeCKue TpeboBaHUs K MpodeccuoHa b- JIP 13
HOMY B3aHMOJICHCTBUIO

OpueHTUpOBaHHBIA Ha COOJIOJIEHUE NPaB YEJIOBEKa U yBa- JIP 14
JKEHHUE IOCTOUHCTBA JJUYHOCTH

Memanpeomemnulx:

1) yMeHue caMOCTOSITEIbHO OMPEACNSTh IEIU ACATEIbHOCTH U COCTaBIISIThH
IJIAHBI JIEATEIBHOCTH; CAMOCTOSITEIbHO OCYILECTBIATh, KOHTPOJUPOBATh U KOPPEK-
TUPOBATH JIEATEIIBHOCTh; UCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI IJIsl JOCTHXKEHUS
MOCTABJICHHBIX 1I€JIEW M pealu3alliu IJIAHOB ACSTEIbHOCTH; BBIOMpPATh YCIEIIHbIE
CTpaTEeruu B Pa3IMYHbIX CUTYAIUSX;

2) yMeHHe TPOJYKTUBHO OOIIAThCS M B3aMMOJICUCTBOBATH B IMPOIIECCE COB-
MECTHOW NI€SITENbHOCTH, YUYHUTHIBATh IMO3HUIMU JIPYTUX YYACTHUKOB AESATEIBbHOCTH,
s dexTuBHO pazpematbh KOHPIUKTHI;

3) BiIajileHe HaBBIKAMU TMO3HABATENILHOM, YUeOHO-UCCIIEIOBATENBCKON U TIPO-
EKTHOM JESTEIHHOCTH, HABBIKAMH Pa3peIICHUs MPoOIieM; CIIOCOOHOCTh U TOTOBHOCTh
K CAMOCTOSITEJIbHOMY MOKMCKY METOJIOB PEIICHUSI NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

4) TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSATEIbHOM WH(OPMAIMOHHO-
MO3HABATENILHON JEATEeNIbHOCTH, BJIaJICHUE HaBbIKAMU TMOJTYYEHUs] HEOOXOAUMOM WH-
dbopmaiuu 13 clioBapei pa3HbIX THUIOB, YMEHUE OPUCHTUPOBATHCS B PA3IMYHBIX HC-
TOYHUKaX HHGOpPMAIUU, KPUTUYECKH OIICHUBATH U HWHTEPIPETUPOBaTh HH(MOpMa-
U0, TIOJIYYaeMYI0 U3 Pa3IMYHbIX HICTOUHUKOB;

5) yMeHue uCIoIb30BaTh CPeACTBA MH(OOPMAIIMOHHBIX U KOMMYHUKAIMOHHBIX
texHonorui (nanee - UKT) B pelieHnr KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OpPTaHHU-
3aI[MOHHBIX 3324 ¢ COOJIFOJCHUEM TPEeOOBAaHMMA SPrOHOMMKH, TEXHUKH O€30macHO-
CTH, TUTUEHBI, PECYpCOCOEPEKEHUSI, TTPABOBBIX U ITHUECKUX HOPM, HOPM HH(POpMa-
IMOHHOM 0€30IaCHOCTH;

6) yMeHue OompenessiaTh Ha3HAaYeHUEe U (DYHKIMHM PAa3TMYHBIX COIUAIBHBIX HH-
CTUTYTOB;

7) yMEHHE CaMOCTOSITENIbHO OIIEHUWBATh W NMPUHUMATh PEIICHUS, ONPEEsto-
M€ CTPATErHIO MOBEACHUS, C YUETOM IpakJaHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

8) BiajzieHUE S3BIKOBBIMU CPEACTBAMM - YMEHHUE SICHO, JIOTUYHO U TOYHO H3JIa-
raTh CBOIO TOUKY 3PEHUS, UCIIOIb30BaTh aJ€KBATHBIE SI3bIKOBBIE CPE/ICTBA;



9) BnaseHune HaBbIKAMM MO3HABATEIBbHON pedeKcun Kak OCO3HAHMS COBEpILIa-
€MBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUM,
IPaHUL CBOErO 3HAHWS W HE3HAHMWsI, HOBBIX ITO3HABATEJIBHBIX 33/1a4 U CPENICTB
UX JOCTHKECHUS.

npeomMemHubIxX:

1) chOpMUPOBAHHOCTh MPEACTABICHUH O MaTeMaTUKEe KaK YacTh MHUPOBOH
KyJbTYPbl U O MECTE MAaTEMATUKH B COBPEMEHHOIN LMBUIIM3ALUHU, O CIIOCO0aX OIU-
CaHUs Ha MAaTEMATHYECKOM SI3bIKE SIBJICHUM pPEAIbHOTO MUPA;

2) c¢(OpMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHYECKMX MOHATUAX Kak O
BOKHEHIINX MAaTEMaTUYECKUX MOJENAX, MO3BOJIIFOIIMX ONKCHIBATH U U3y4aTh pas3-
HBIE NIPOLIECCHI U SIBJICHUS; TOHUMAaHUE BO3MOXHOCTH aKCHOMAaTHYECKOI'O MOCTPO-
€HUs MAaTEMaTUYECKUX TEOPUH;

3) BIaJICHHE METOAAMHU JOKAa3aTEIbCTB M AJITOPUTMOB PEIICHHUS; YMEHHE HX
IIPUMEHSITh, TPOBOJIUTH JI0KA3ATENbHBIE PACCYKICHUS B XO/I€ PEILICHHS 33/1a4,;

4) BIaJ€HNUE CTAaHAAPTHBIMM IIPUEMAMM PEIICHUS PALMOHAIBHBIX W HUppaLUO-
HaJIbHBIX, TIOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEpa-
BEHCTB, UX CHCTEM; HCIIOJb30BAaHME T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM
yucie I MOUCKA MYTH PELIEHUS M WUIIOCTPALMM PELICHUs YPABHEHHWU M HEpa-
BEHCTB;

5) c()OpMUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHATHSX, UIEAX U METO-

JaX MAaTEMaTU4YECKOro aHaJIN3a;

6) BIaJCHUE OCHOBHBIMU IIOHATHUAMHU O IUIOCKMX U HPOCTPAHCTBEHHBIX I'€O-
MEeTpUYEeCKUX (Urypax, UX OCHOBHBIX CBOWCTBAX; C(HOPMHPOBAHHOCTH YMEHUS
pacro3HaBaTh Ha 4epTexax, MOJAENSAX U B PEalbHOM MHUpE TreoMeTpuyeckue Qpu-
Iypbl; IPUMEHEHNE M3YYEHHBIX CBOMCTB reoMeTpHuecKux Guryp u Gopmyi ais
peleHns TeOMETPUYECKHUX 3a7a4 U 3a]1a4 C IPAKTHUYECKUM COJIEPKAHUEM;

7) cOpMHPOBAHHOCThH MPEACTABICHUN O MPOLIECCaX M SIBICHUSX, UMEIOIIUX
BEPOSATHOCTHBI XapakKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJTBHOM MHU-
pe, 00 OCHOBHBIX MOHSATHUSAX AIEMEHTAPHON TEOPUU BEPOATHOCTEH; YMEHUN HAXO-
JUTh U OLIEHWBATh BEPOSTHOCTH HACTYIUUIEHUS! COOBITHI B MPOCTEHIINX MpaKTUYE-
CKHMX CUTYyalMsIX U OCHOBHBIE XapAaKTEPUCTUKH CITyYalHbBIX BEJINYNH;

8) BJIaJICHHE HABBIKAMM HCIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM MPH

peLIeHNHU 3a/1a4;

B pesynbrare n3ydeHus yaeOHOro npeamera « MaTemMaTHKa Ha YPOBHE Cpejl-
HEero o0Iero oopa3oBaHus:
BeimyckHuUK Ha 0230BOM YPOBHE HAyUHTCS:

— BBITIOJIHATh apU(METHYECKHE ACHCTBHS, COYETass YCTHbIE W IMHChbMEHHBIC
IPUEMBbI, MPUMEHCHHE BBIYMCIUTEIBHBIX YCTPOMCTB; HAXOAWTh 3HAUCHUE KOPHS
HATYpaJIbHOM CTENEHH, CTEIEeHHW C paIllMOHAJILHBIM IOKa3aresiem, jorapudma, uc-
I0JIb3YS MTPH HEOOXOAMMOCTH BBIYUCIIUTEIBHBIC YCTPOMCTBA; MOJIb30BATHCS OLICHKOM
Y TIPUKHUIKOM TPU MPAKTHYECKHUX pacyeTax;

— IPUMEHSTh TOHATHS, CBA3aHHBIC C ICTUMOCTBIO IENIBIX YHCEN, IPH PEIICHUN
MaTEMaTHYCCKHX 3a]1a4;



— HaXOJUTh KOPHU MHOTOUWIEHOB C OJIHOM IEPEMEHHOM, PacKIaablBaTh MHOIO-
YJIEHbI HA MHOXKHTEIIN;

— BBINOJHATE JEUCTBUSA C KOMIUIEKCHBIMU YHUCIIaMH, II0JIb30BAThCS T€OMETPHU-
YECKOM MHTEpPIpPETAlMEN KOMILIEKCHBIX YMCEJ, B IIPOCTEHUINUX CIy4yasxX HaXOAWTh
KOMIUIEKCHBIE KOPHU YPAaBHEHUH C IEHCTBUTEIbHBIMU KOI(PPUIIUEHTAMU;

— MPOBOJUTH MpeoOpa30BaHUs YMCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIIIOYA-
IOLIUX CTENEHH, PaUKaJbl, Jorapu(mMbl 1 TPUTOHOMETPUUECKUE (PYHKIINH;

— HCNOJb30BATh MPUOOPETEHHBIE 3HAHUSA U YMEHUS B NMPAKTHYECKOU J1ESITEIIb-
HOCTU M B TIOBCETHEBHOM XKM3HU ISl MPAKTUUECKUX PAacYeTOB MO (opMyJiaM, BKIIIO-
qasi GOpMyJIbl, COAEpKaINe CTENEeHH, PaJUuKalbl, JOrapu(pMbl U TPUTOHOMETpPUYE-
CKUE (YHKIMH, HCIONB3Ys MPU HEOOXOJMMOCTH CIPAaBOYHBIE MaTepHallbl U IpPO-
CTEHIINE BBIYUCIUTEIBHBIEC YCTPOMCTBA;

— OnpeaeNITh 3HaueHue (QYHKUUU MO0 3HAYCHUIO apryMEHTa IMpH Pa3IndHbIX
croco0ax 3agaHus PyHKINU;

— CTpOUTh TpaUKU M3Y4YEHHBIX (YHKUWW, BBIIOJHATH MPEeoOpa3oBaHUs Tpa-
(UKOB;

— ONUCBIBATH MO rpaduKy U 1o (popMyJie MOBEACHUE U CBOICTBA (PYHKIINH;

— pelmaTh ypaBHEHMs, CHCTEMBI YPABHEHUM, HEPABEHCTBA, UCIIONIb3Ys CBOMCTBA
GyHKIMHI 1 UX rpaguuecKkue MpecTaBIeHUs;

— MCMOJB30BaTh MPUOOPETEHHbIE 3HAHUSA U YMEHUS B NMPAKTHUECKOU JEATEIb-
HOCTH U B MOBCEIHEBHOW KU3HU JJIsI OUCAHUS U UCCIEAOBaHUS C TOMOIIBIO (DYHK-
LMI peaJbHBbIX 3aBUCUMOCTEN, MPEICTABIEHUS UX TpaUuecKu; HHTEpIIpETAIUs rpa-
(bMKOB peajbHBIX MPOLIECCOB;

— pemaTh paluoHaNbHbIE, MOKa3aTelIbHbIE U JIOTapu(PMHUUECKUE YpaBHEHUS U
HEPaBEHCTBA, UPPALMOHATIBHBIE U TPUTOHOMETPUUECKUE YPABHEHHUSI, X CUCTEMBI,

— I0Ka3aTh HECJIOKHBIC HEPABEHCTBA,

— pemaTh TECTOBBIE 3aJaud C TMOMOUIBIO COCTABJICHHUS YPAaBHEHUW M Hepa-
BEHCTB, UHTEPIIPETUPYS PE3YJIHTAT C yUETOM OTPAaHUUECHUM YCIOBUS 3a/1a4H;

— n300paxaTh Ha KOOPAMHATHON TMJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUN
Y HEPABEHCTB C JABYMS IEPEMEHHBIMH U UX CUCTEM;

— HaXOJUTh TNPUONMKEHHbIE PEIIECHUs YPAaBHEHUN M WX CHCTEM, HMCHOJb3Ys
rpauuecKkuil MeToI;

— pelmaTh ypaBHEHHMs, HEPAaBEHCTBA U CUCTEMBI C MPUMEHEHUEM TpaduyecKux
MPEICTaBICHUN, CBOMCTB (DYHKIIMI, MPOU3BOIHOIM;

— HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTHUECKOM JeaTesb-
HOCTH U B MOBCEIHEBHOW XU3HU JJI1 IOCTPOEHUS U CIEAOBAHUS MPOCTEHIINX MaTe-
MaTHYECKHUX MOJICIICH;

BrinmyckHuK Ha 0230BOM YPOBHE MOJIyYUT BO3MOKHOCTh HAYUUTHCS:

— pemaTh npocTeiine KOMOUHATOPHBIE 3a/1a4l METOJOM Mepedopa, a TaKkxKe ¢
MCITOJIb30BAaHUEM U3BECTHBIX (OpMYyJI, TpeyroyibHuKa llackans; BerYucisaTh Kodpdu-
nueHThl OuHoma HeioToHa no ¢opmysie u ¢ ucnoiab3oBaHueM TpeyronbHuka [lacka-
Js1;



— BBIYHUCIISATh BEPOSATHOCTU COOBITUHA HA OCHOBE IMOJACYETa YHUCIA HCXOOB
(mpocreiiine ciryyan);

— HCIIOJIB30BATh MPUOOPETEHHBIE 3HAHUSI U YMEHUS B MPAKTHUUECKOHN NeATelb-
HOCTHU M B IIOBCEHEBHOMN KWU3HM I AHAJIM3A PEABHBIX YHCIOBBIX JAHHBIX, IIPEA-
CTAaBJICHHBIX B BHJIE JUarpaMM, rpa@ukoB; JJIs aHaiau3a MUH()OpPMALUK CTATUCTUYE-
CKOT'O XapaKTepa;

— HAXOJAUTh CYMMY OECKOHEYHO yOBIBAIOIIEH Fr€OMETPUUECKON TPOTPECCUU;

— BBIYHCIIATH IPOM3BOHBIE U TIEPBOOOPA3HBIC FJIEMEHTAPHBIX (PYHKIIHH, MpH-
MEHss MMPaBUJIa BBIYHUCIECHUS MMPOU3BOAHBIX U MEPBOOOPA3HBIX, UCIOJB3Ys CHPABOY-
HBIE MaTEpHUaJbl,

— HhccreoBaTh QYHKIMKM U CTPOUTH MX I'paUKH ¢ TOMOIIbIO IPOU3BOAHOM;

— pemiaTh 3a/1a4il ¢ MPUMEHEHHEM YpaBHEHHS KacaTelbHON K rpauky (QyHK-
IUH,

— pemaTh 3a7aud Ha HaXOXJICHHE HauOOJIBIIEr0 M HAMMEHBIIEr0 3HAYEHUS
(yHKLIHU Ha OTPE3KE;

— BBIYMCJIATH IUIOIIAb KPUBOJIMHENHOMN TpaleLny;

— MCNOJb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTUUYECKOUN NEsITelb-
HOCTH M B TIOBCEIHEBHOM KW3HU JJIs1 PEUICHUS] T€OMETPUUECKUX, (PU3NUECKHX, KO-
HOMHUYECKUX WU APYrHMX MPUKIAJAHBIX 337ad, B TOM YHUCIE 33a/Ja4 Ha HauOONbIIHE U
HaVMEHBIINE 3HAYCHUS C IPUMEHEHUEM aIllapara MaTEMaTHIECKOTO aHAJIN3a;

— COOTHOCHTD IJIOCKUE T€OMETpUUYeCKue (PUryphl U TpeXMEpHbIE OOBEKTHI C UX
OINKCAaHUSAMU, YepTEKAMH, U300PAKEHUSAMU; pa3nyaTh U aHAIU3UPOBATH B3aUMHOE
pacrojoxxeHue Quryp;

— M300paXkaTh reOMETpUUECKUE (PUTYphI U TeNa, BHIMOIHIATH YEPTEK MO yCIIO-
BUIO 33/1a4H;

— pelaTh reOMETPUYECKHUE 3aJ]a4H, ONUPASICh HA U3YUYEHHBIE CBOMCTBA IIJIAHU-
METPUYECKUX U CTEPEOMETPUUYECKUX (DUTYp U OTHOIICHUN MEXAYy HUMH, PUMEHSS
anredpanyecKuii 1 TPUrOHOMETPUYECKUI anmapar;

— IIPOBOJUTH JOKA3aTEIbHBIE PACCYKACHUSA IPU PELICHUHU 3a1ay, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI Kypca;

— BBIYUCIISATH JUHEHHBIE 3JIEMEHTHI U YIJIbl B MPOCTPAHCTBEHHBIX KOH(MUTYypa-
USAX, 00BEMBI U IUTOMIAA TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJl U UX MPOCTEUIINX
KOMOMWHAaIIWI;

— IPUMEHATh KOOPJAWHATHO-BEKTOPHBIM METOJ IJIs1 BBIYMCIIEHUS OTHOIICHUH,
pPacCTOSIHUM U YTJIOB,

— CTPOUTH CEUYEHHUSI MHOTOTPAHHUKOB M U300pa)kaTh CEUEHUs TEJ BPAIICHHUS;

— MCMOJb30BATh MPUOOPETEHHBIE 3HAHUSA U YMEHUS B MPAKTUUECKOMN NesITelb-
HOCTH U B MOBCEAHEBHOM KM3HU ISl UCCIAEAOBaHUS (MOAEIUPOBAHUS) HECIOKHBIX
MPAKTUYECKUX CUTYyallMi HAa OCHOBE M3YyYEHHBIX (POPMY] U CBOMCTB (UTYp; BHIYMC-
JICHUs JUIMH, TUIOIIA e U 00bEeMOB NPU PEUICHUU MPAKTUYECKUX 3a/lay, UCIOJIb3Ys
Py HEOOXOJIMMOCTH CIIPABOYHHUKU U BBIYUCIUTENbHBIE YCTPONUCTBA; MPUOOPETEHUS
MPAKTUYECKOIO OMbITa ACATEILHOCTH, MPEAIIECTBYIONIEH MpodeccnoHaaIbHOM, B OC-
HOBE KOTOPOMH JIEKUT JaHHBIM y4eOHbBIN IPEIMET;



1.4. Conep:xanue yueOHOM JUCHMILIUHbBI
BBEJIEHUE
MareMaTuKa B HayKe, TeXHMKe, IKOHOMHKe, HH(POPMALMOHHBIX TE€XHOJI0-
rUsiX U NPAKTHYECKOM NeTeIbHOCTH.
Llenu u 33724 U3y4EHUsI MATEMAaTHKU IpU ocBoeHnu cnienuansHocteit CIIO.

PA3JIEJI 1. AJITEBPA
TEMA 1.1. PA3BBUTHUE INOHATUSA O YUCJIE

1.1.1 llenble U pauMoHaJbLHbIE Ynca. JlelicTBUTEILHbIE YHCJIA.

IIpakTuyeckoe 3ansitue Ne 1. Apudmernyeckue 1eHCTBUS HAJl YUCTAMH.

1.1.2. Ipubnusicennvie svltuucieHus.

IIpakTnueckoe 3anaTue Ne 2. Haxoxaenne npuOJIMKEHHbIX 3HAYCHUI BeJIU-

YHMH U MOTPelIHOCTel BHIYUCIEHHUI, CPAaBHEHUE YHCIIOBBIX BBIPAKEHUH.

1.1.3. Komnnekcuole uucna. /leiicmeus HA0 KOMNIEKCHbIMU YUCIAMU 8 alieedpau-
yeckou ¢hopme. [eomempuueckas uHmepnpemayus KOMHIEKCHO20 HUCIA.
Tpuconomempuueckas u nokazamenvbHas Gopma KOMNIeKCHo20 uucaa. /eii-
CMBUsL HAO KOMNIEKCHLIMU YUCIAMU 8 MPUSOHOMEMPUYECKOU U NOKA3AMElb-
HOU hopmax.

TEMA 1.2. KOPHU, CTEIIEHU U JIOTAPU®MbI

1.2.1 Kopuu u crenenu. KopHu HaTypalbHOI CTENEHU M3 YUCIA U UX CBOM-
CTBa.

IpakTnueckoe 3anaTue Ne 3. BeruncieHue U cpaBHeHUE KOpHEW. BoimoaHe-
HUE€ PACUYETOB C PaJUKaIaMH.

1.2.2. CTeneHn ¢ pauMoHAJbHBIMHU MOKA3aTeJAMHU, X cBolicTBa. CTeneHn
C JEUCTBUTEIILHBIMU MMOKA3aTENIIMU, UX CBOMCTBA.

1.2.3. Ceoiicmea cmenenu c oeiicmeumenvhHvim noxkazamenem. IIpeodpaszo-
BaHUE PAIIMOHATBHBIX, UPPAIIMOHATBHBIX CTENIEHHBIX BBIPAKCHUH.

IIpakTnueckoe 3ansitue Ne 4. HaxoxneHue 3HAYEHUN CTENEHEW C panuo-
HaJIbHBIMHU MOKa3aTeJISIMHU.

IIpakTuueckoe 3ansaTue Ne 5. PenieHue nppauroHaabHbIX YPaBHEHUM.

IpakTnueckoe 3ansiTue Ne 6. CpaBHenue creneneid. [Ipeobpa3oBanust Beipa-
YKEHHM, COJepKAIIUX CTENIEHU.

1.2.4. TlpeoOpa3oBaHue mNoOKa3aTeJbHbIX BbIpa:xkeHuii. IlpeodpazoBanue
ajredOpanyecKMX BbIpaKeHUM.

IIpakTuueckoe 3ansaTue Ne 7. PenieHue nokasareabHbIX YPAaBHEHUMN.

1.2.5 Jlorapudm. Jlorapudm yrcia. OCHOBHOE JIOTaprUPMUIECKOE TOKIECTBO.
JlecsTuunbie U HaTypanbHbIe Jorapudmel. [IpaBuna neiictBuii ¢ norapudmamu. Ile-
pexoa K HoBoMy ocHOBaHuI0. [IpeobpazoBanue norapupMuyecKux BbIpaKEHUH.

IIpakTuueckne 3ansaTuss Ne 8. Haxo:knenme 3HadeHuMid Jorapudgma mno
MPOM3BOJIbLHOMY OCHOBAHHUIO. llepexos OT OIHOro OCHOBaHUS K IPYTOMY.

IpakTnueckue 3ansaTust Ne 9. BeiunciieHre u cpaBHEHUE JTOTapUPMOB.

IIpakTuyeckoe 3ansitue Ne 10. [IpuGmmkeHHbIE BBIYHMCICHUS W pPELICHUS
MIPUKJIAIHBIX 3a]1a4.

IIpakTuyeckoe 3ansitue Ne 11. Perienue norapumMudeckux ypaBHEHUH.



TEMA 1.3. OCHOBbI TPUTOHOMETPUU

1.3.1 Paauannas mepa yria. BpamareibHoe nBuskenue. CuHyC, KOCHHYC,
TAHI€HC ¥ KOTAaHT€HC YuCIa.

IIpakTuueckoe 3ansiTue Ne 12, PagnanHblii METON U3MEPEHUS YIJIOB Bpalle-
HUS U CBSI3b C TPAJTYCHOU MEPOM.

1.3.2. OcHOBHBbIE TPUTOHOMETPHYECKHE TOKIECTBA.

IpakTnueckoe 3ansaTue Ne 13. @opmyna npuBencHusi. OCHOBHBIC TPHUTOHO-
MCTPHUYCCKHUC TOKIACCTBA

IpakTnueckoe 3ansaTue Ne 14. @opmyJibl CIOKEHHUS.

IIpakTuyeckoe 3ansitue Ne 15. @opMyibl ABOMHOTO aprymeHTa, QopMyJibl
YABOCHHUS.

1.3.3 @opmynvl nonoeunnozo yana.

1.3.4 IIpeodpa3oBanne cyMMbl TPUTOHOMETPUYECKUX (PYHKIMHA B MPoOM3-
BeJeHHe U 00paTHO.

IIpakTuyeckoe 3ansitue Ne 16. IIpeoOpaszoBanue CymMMbl TPUTOHOMETpHUYE-
CKUX (PYHKLUHI B MPOU3BEICHUE, U OOPATHO.

1.3.5. Buvipasicenue mpuzonomempuueckux (yHKuuil uepe3 maHzeHc noJio-
6UHHO20 ap2ymenma.

1.3.6 IIpocTreiinine TPUrOHOMETPUYECKUE YPABHEHUSI.

1.3.7 Ilpocmeiimiue mpuzonomempuueckue HepageHcmed.

IpakTnueckoe 3ansitue Ne 17. [IpocTeiime TPUrOHOMETPUYECKUE ypaBHE-
HUS 1 HEPABEHCTBA.

1.3.8 O6paTHble TpUroHomMeTpudeckne (PYHKIMH. apKCUHYC, apKKOCUHYC,
apKTaHT€HC YnCIa.

IIpakTuyeckoe 3ansitue Ne 18. OOpaTHbie TpUrOHOMETpUYECKUE (DYHKIIMH

1.4. ®YHKIIUU, UX CBOMCTBA U TPAOUKHN*

1.4.1 ®ynkomu. O6macTb ompeneneHUuss U MHOXECTBO 3HAueHHH; rpaduk
GyHKUMH, TOCTpoeHHE Tpa@uKoB (YHKUMNA, 33JaHHBIX PA3JIMYHBIMU CIIOCOOAMM.
CpoiicTBa (pyHKLIUN: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTD, MEPH-
OoIUYHOCTh. IIpoMexyTku Bo3pacTaHusi U yObIBaHHSA, HaWOOJIbIIEE M HAUMEHbILIEE
3Ha4YeHMs, TOYKU BKcTpemyma. ['paduueckas uHTepnperauus. ApupmeTHueckue
onepanuu Haj GyHKIuaMHA. CioxHas QyHKIHS (KOMIIO3UITHUS).

IpakTueckoe 3ansitue Ne 19. [Toctpoenue n uyreHue rpadukoB GyHKITUH.

1.4.2 TIpumepbl GyHKIHOHAIBbHBIX 32aBHCUMOCTEH B peajbHBIX Mpoueccax
U SIBJICHUSIX.

IIpakTnueckoe 3ansitue Ne 20. IIpumepsl 3aBUCUMOCTENH MEXAY NEPEMEH-
HBIMH B pE€JIbHBIX MpOIeccax U3 CMEXHbBIX TUCIMIUIMH.

1.4.3 Ilonamue o nenpepvienocmu hynkyuu. Oopamuvie gpynxyuu. Oodracmo
onpeoenenusi u obnacms 3HaveHuti oopamuou Gynxyuu. I'paguxk oopammuoit ghynk-
uuu.

1.4.4 Crenennble, noka3atejbHble, JorapupMudyeckue ¥ TPUrOHOMETPH-
yeckue pynknuu. O6parHpie TpuroHoMerpudeckue GpyHknuu. OnpeneneHus: QyHk-
Ui, UX cBolcTBa U rpaduku. [Ipeobpazoanus rpadukos. [lapannenbubiii mepeHoc,



CHUMMETPHUSA OTHOCUTEIIBHO OCEW KOOPAMHAT U CUMMETPUSL OTHOCUTEIIBHO Havdajia Ko-
OpIMHAT, CAMMETPHSI OTHOCUTEIIBHO NPSIMOU Y=X, PACTSXKEHUE U CKATUE BIOJb OCEU
KOOpJWHAT.

IpakTnuyeckoe 3ausatue Ne 21. HenpepbiBHbIe M nepuoanyeckue QyHK-
muu. Onpenenenue pyukuuid. Mccneqoanue ¢pynkiuu. CBoiicTBa TUHEWMHON, KBaJapa-
TUYHOU, KYCOUHO-TUHEWHON U APOOHO- TMHEHHOU (QYHKITUHA

IpakTnueckoe 3ansaTue Ne 22. OOpaTHble TPUrOHOMeTpHYEeCKHEe (QYHK-
uumn. CpolictBa W rpadukm CuHyca, KOCHHYyca, TaHT€HCa M KoTaHreHca. OOpaTHbIC
(GyHKUMHU U UX TpadUKu

Ipakruueckoe 3ansatue Ne 23. Ilpuxkiagnsie 3agaun. [IpeobpazoBanus rpa-
¢uka pyHkunu. ['apmMoHnUeckue KonebOaHusl.

TEMA 1.5 YPABHEHUSI U HEPABEHCTBA

1.5.1 YpaBHeHusi u cucreMbl ypaBHeHHMid. PaninonanbsHbIe, UppallMOHAIBHBIE,
[I0Ka3aTeIbHbIC, TPUTOHOMETPUUECKUE YPABHECHUS U CUCTEMBbI ypaBHEHUU. PaBHO-
CUJIBHOCTh YpPaBHEHHI, HEPABEHCTB, CUCTEM. OCHOBHBIE MPUEMBI PELICHUS PALNO-
HaJIbHBIX, UPPALHUOHAIBHBIX, IMOKA3aTEIbHBIX U TPUTOHOMETPUUYECKUX YPAaBHEHUU
(pa3noxeHue Ha MHOKUTEIH, BBEJICHUE HOBBIX HEM3BECTHBIX, MOJCTAaHOBKA, rpadu-
YECKHUM METOJ).

1.5.2 HepaBenctBa. Ucnosib30BaHue cBOWCTB U rpagukoB GyHKUUi npu
pellleHMH YPaBHEHMH M HepaBeHCTB. PanuoHalbHBIE, HppALIMOHATIBHBIC, TTOKa3a-
TeJIbHbIE HepaBeHCTBA. OCHOBHBIE NMPUEMBI UX pelleHud. Meron untepBanos. M300-
paXX€HUE HAa KOOPAMHATHOM IUIOCKOCTA MHOKECTBA PEIICHUN YpaBHEHUN W HeEpa-
BEHCTB C ABYMSI IEPEMEHHBIMH U UX CUCTEM.

1.5.3 Tpuconomempuueckue nepasencmea. OcHoeHbvle npUEMbl UX PEULEHUSL.

IpakTnueckoe 3ansitue Ne 24, IlpeoOpa3oBanue ypaBHeHuii. [Toka3arenb-
HbIE, TOTapu(PMUYECKHUE, TPUTOHOMETPUUECKUE YPaBHEHUSI.

IpakTuyeckoe 3ansitue Ne 25. Vcnonbs3oBaHue CBOWCTB U rpadMKoB (PyHK-
LIWW 71 PELIEHUS] YPABHEHUN U HEPABEHCTB.

1.5.4 TlpuMeHeHMe MaTeMATHYECKHMX METOJ0B /ISl PellleHUsl CoAepKa-
TeJbHbIX 33/1a4 M3 Pa3/IMYHbIX 00J1acTeld HAYKH W NpakTuku. MHTepnperanusa
pe3yJIbTaTa, YYET PEaJIbHbIX OrPAaHUYCHU .

IIpakTuueckoe 3ansaTue Ne 26. Pemienue comep:karebHbIX 3a/a4 U3 pas-
JIMYHBIX 00J1acTeld HAYKU M NPAKTUKU. KopHu ypaBHeHUI. PABHOCHIBHOCTh ypaB-
HeHuil. OCHOBHBIE IPUEMBI PEIICHUsI YpaBHEHUN. PellleHne cucTemM ypaBHEHUIA.

TEMA 1.6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUASA
BEPOSITHOCTEI*

1.6.1 OcHOBHBIE NOHATHA KOMOMHATOPUKHU. 337291 HA TIOJICUET YHCIIA pa3-
MEUIEHUH, IepecTaHOBOK, coueTanuil. Pemenue 3anay Ha nepedop BapUaHTOB.

IpakTnueckoe 3ansaTue Ne 27. PenieHne KOMOMHATOPHBIX 3a7a4. VcTopus
pa3BUTUA KOMOMHATOPUKH, TEOPUM BEPOSITHOCTEN M CTATUCTHUKH U UX POJIb B pa3jiny-
HBIX cepax demoBeuecKol xu3HeaesrenbHocTH. [IpaBuna komOunaTopuku. Pazmere-
HUs, COUCTAaHUA U IICPCCTAHOBKH.

1.6.2 ®opmyaa ouHoma Hurorona. CpoiicTBa OMHOMHUHANBHBIX KO3(uIu-



eHTOB. TpeyronbHuk [Tackamns.

IIpakTnyeckoe 3anatue Ne 28. ®opmyna 6unom Hprotona. TpeyrompHuk
[Tackans.

IIpakTnyeckoe 3ansaTue Ne 29. Pemienne npukinagspIx 3a1ad.

1.6.3 CoObITHE, BEPOSITHOCTH COOBITHS, CJI0KEHHE U YMHOKeHHE BepPOAT-
HOCTEH.

IpaxkTnuyeckoe 3ansaTue Ne 30. Kiiaccuyeckoe onpeneneHue BepoOATHOCTH,
CBOMCTBA BEPOSAITHOCTEN, TEOPEMA O CyMME BEPOSATHOCTEM.

IpakTnueckoe 3anaTue Ne 31. Brruncnenune BepositHocTell. IIpukiagHbie
3a/1a4yu.

1.6.4 TloHsiTHe 0 HE3ABUCUMOCTHU COOBITHI. /lUCKpeTHAs ciaydailiHasi BeJu-
4YHMHA, 3AKOH ee pacnpeaeaeHust. YUCIOBbIE XapaKTEPUCTUKH JTUCKPETHOM CiIydai-
HO BenuuuHbI. [IoHsATHE 0 3aKOHE OONBIINX YUCEIL.

1.6.5 IlpeacraBjienue TaHHBIX (TaONHIBI, AHArpaMMBbl, Tpadukn). [ eHepans-
Hasi COBOKYITHOCTb, BbIOOpKaA, cpenHee apudmernueckoe, meauana. Ilonsitrue o 3a-
Aa4aX MaTeMaTH4eCKON CTATHUCTHKH.

1.6.6 Pemienne nmpakTu4ecKHX 3a4a4 ¢ NPUMeHEHUEM BEPOSTHOCTHBIX Me-
TOA0B.

IpakTnuyeckoe 3anaTue Ne 32. [IpencraBieHne 4YWCIOBBIX NaHHBIX. [Ipu-
KJIaJIHbIC 3a/1a4H.

PA3JEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIN3A
TEMA 2.1. MOCJIIEJOBATEJIBHOCTH

2.1.1 CnocoObl 3aJaHusi U CBOICTBAa YHUCJIOBBIX IOCJI€I0BATEIbHOCTEI.
CyMMupoBaHue TocheqoBaTebHOCTENH. becKOHeUHO yObIBarouiasi reoMeTpuiecKkas
MIPOTPECCUs U €€ CyMMa.

IIpakTuueckoe 3ansaTue Ne 33. HuncnoBas ociie10BaTEIbHOCTh

IIpakTnueckoe 3ansaTue Ne 34. beckoHeyHO yOBIBaroiias reoMerpuyeckas
porpeccus.

2.1.2 Ilonamue o npeodene nocnedosamenvuocmu. Cywecmseogarue npeoeid
MOHOMOHHOU 02PAHUYEHHOU NOCIe008AMENbHOCTIU.

IIpakTnueckoe 3ansaTue Ne 35. [Ipenen nociie10BaTeIbHOCTH.

TEMA 2.2. MIPON3BOJAHASA U EE IPUMEHEHUE

2.2.1 TlonsitTue 0 Mpou3BOAHON GYHKUMHU, ee reoMeTpudeckuili u pusuye-
cKMii CMBbICJI. YpaBHEHHE KacaTelbHOH K Tpaduky dhyukimu. [Ipon3BoiHbIE CYMMBI,
Pa3HOCTH, MPOU3BEACHMs, YaCcTHBIC. [[pON3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHK-
LU H.

IIpakTnueckoe 3ansitue Ne 36. [Ipon3BoHAs: MEXAaHUYECKHUM U T€OMETpUYE-
CKUI CMBICII IPOU3BOTHOM.

IpakTnueckoe 3ansitue Ne 37. YpaBHeHue KacaTeaIbHON B 00IIEM BU/IE.

IpakTnueckoe 3ansitue Ne 38. [IpaBwia u popmyiel nuddepeHpoBaHus.

2.2.2 TlpumeHeHre MPOU3BOAHOM K HCCIEeI0BAHMIO (DYHKIUII U MOCTPOe-



HUI0 TPaUKOB.

IpakTuueckoe 3ansaitue Ne 39 VccinenoBanne PyHKIIUU C TTIOMOIIBIO TPOH3-
BOJIHOM.

2.2.3 IlpousBoaHbie 00paTHOH QYHKIIUM M KOMIIO3HUMHU (PYHKLIMMU.

2.2.4 TlpuMepbl UCNOJIb30BAHUS MTPOU3BOAHON A5l HAXOKAEHUST HAWJIYY-
LIero peleHus B MPUKJIAAHBIX 3a1a4aXx.

IIpakTuyeckoe 3ansaTue Ne 40. HaxoxneHne HanOoONbIIEro, HAMMEHBLIETO
3HAYEHUS U SKCTPEMAIIbHBIX 3HAYECHUHN (PYHKIHH.

2.2.5 Bropasi npou3BojHasi, ee reoMeTprUYecKHid U (PU3HYECKUIT CMBICI.
HaxoxneHne ckopocTH J1s rpoliecca, 3a4aHHOro (opMyJioi ¥ rpadukom.

TEMA 2.3. IEPBOOBPA3HAS U UHTEI'PAJI

2.3.1 IlepBooOpa3Hasi u uHTerpaJ. [IpumeHeHre onpeaeseHHOro HHTErpaia
JUI8  HAXOXKICHUS IUIOMIAJM KPUBOJMHEWHOW Tpaneunu. Popmyna HproTtoHa-
Jleitonuna. [IpuMepsl MpUMEHEHHs] HHTETpasia B PU3UKE U T€OMETPHH.

IIpakTnuyeckoe 3ansitue Ne 41. HenmocpeacrBeHHOe MHTerpupoBanue. MH-
Terpai u nepBoodopa3Has

IIpakTHyeckoe 3ansaTue Ne 42. VIHTerpupoBaHue METOOM 3aMEHBI IEPEMEH-
HOM.

IIpakTuyeckoe 3ansitue Ne 43. VIHTerpupoBaHue 1o 4acTsim.

IIpakTnueckoe 3ansatue Ne 44. Boiunciienne onpeaejieHHbIX HHTEIPAJIOB.
Teopema HrroTona—Jleitbnuiia

IIpakTuyeckoe 3ansitue Ne 45. [[puMeHeHne UHTErpajia K BIYUCICHHUIO (U-
3UYECKUX BEJINYMH U ILIOMIAAEH.

PA3JIEJ 3. TEOMETPUA
TEMA 3.1. IPSAMBIE U IIJNIOCKOCTH B ITPOCTPAHCTBE

3.1.1 B3aumHoe pacmnoJio:keHHe ABYX NPSMbIX B npoctpaHctBe. [lapai-
JIETBHOCTh NpsIMOU M TIoCKOoCTH. [lapamnensHoCTh iockocter. Ilepnenaukymsp-
HOCTb MPSIMOU U TIOCKOCTH. IleprnenauKyIisip 1 HakJIOHHasA. YTOJ MEXIy IPSMOU U
IJIOCKOCTBIO. JIByIpaHHBIN yroJl. YTOJ MEXAY IUIOCKOCTIMU. [lepneHauKyasspHOCTb
JIBYX TIJIOCKOCTEM.

IIpakTnueckoe 3ansitue Ne 46. B3anmMHoe pacmnoJio:keHne NPsIMbIX U IJI0C-
Kocrell. [Ipu3Haku B3aMMHOIO PacClOJIOKEHUS NPSAMBIX. YTOJ MEXAY IMPSIMBIMU.
IlepnieHIMKyYISp U HAKJIOHHAS K INIOCKOCTH. Y TOJI MEXIY MPSIMOU U THIOCKOCTHIO

IIpakTtnueckoe 3ansitue Ne 47. TeopemMbl 0 B3aMMHOM PaCIOJIOKEHUU
NPSAMOM M IJIOCKOCTH. TeopeMa 0 TpeX NEPIEHAUKYIAPax

3.1.2 I'eomeTprueckue Mpeodpa3oBaHUs MPOCTPAHCTBA: MMAPAJUIICIIbHBIN TTe-
PEHOC, CHMMETPHSI OTHOCUTENBHO TJIOCKOCTH.

IIpakTnueckoe 3anaTue Ne 48. [Ipu3Haku U CBOWMCTBA NapajuIeIbHbBIX U IEp-
MEHAUKYJIIPHBIX INIOCKOCTEH.

IpakTnueckoe 3ansatue Ne 49. PaccrosiHMe OT TOYKH 10 MJIOCKOCTH, OT
NPSAMOM 10 IUIOCKOCTH. PaccrossHMe MexIy IJIOCKOCTSIMH, MEXAY CKpPELINBAO-
ITAMUCS TIPSIMBIMH, MEXIy TPOU3BOJILHBIMU (DUTYypaMH B POCTPAHCTBE

3.1.3 IlapaaseabHOe NPOEKTHUPOBAHME U €r0 CBOMCTBA. B3auMHOe pacmosio-



xeHue. M300paxkenne npocTpaHCTBEHHBIX QUryp.

IpakTnuyeckoe 3anaTue Ne 50. [lapajuiensHOE TPOEKTUPOBAHUE U €TO CBOM-
CTBa.

3.1.4 ITnhowaov opmozonansHoil npoeKyuu.

Ilpakmuueckoe 3anamue Ne 51. Teopema o niowaou opmo2coHANbHOU NPOEK-
YUY MHO20Y20IbHUKA.

TEMA 3.2. MHOT'OI'PAHHUKH

3.2.1 BeinykJjble MHOTOTpaHHUKHU. Bepiunel, pedpa, rpaHd MHOTOTPaHHU-
ka. PazBepTka. MHOrorpanssie yrisl Teopema Jidsepa.

3.2.2 llpusma. [Ipsimas u HakjJonHasi npu3ma. [lpaBuibHas npu3ma.

3.2.3 Mapamnenenunen. Kyo. Ilupamuna. [IpaBunbHas nupamuga. Y ceueH-
Has nupamua. Terpasap. Cummerpun B KyOe, B mapaijiesienuIeie, B Ipu3Me U Mmu-
pamuze. CeueHus Kyoa, MpU3Mbl U TUPAMUIBIL.

3.2.4 TlpeacraBieHne 0 NMPaBHJIbHBIX MHOTOTpaHHMKAX (TeTpa’ipe, Kyoe,
OKTa’/pe, NOJEKA3IPE U UKOCADIPE).

IIpakTnyeckoe 3ansitue Ne 52. PasznmnuHble BUIBI MHOTIOTPaHHUKOB. MXx
U300paKEHHUS.

IIpakTuueckoe 3ansaTue Ne 53. CeueHus, pa3BepTKH MHOTOTPAHHUKOB.

TEMA 3.3. TEJIA U TIOBEPXHOCTH BPAILIEHUSA
3.3.1 Huaunap u KoHyc. YceueHHbI KOHYc. OCHOBaHUE, BbICOTa, OOKOBas
MOBEPXHOCTh, 00pa3zytomias, pasBepTka. OceBble CEUCHUS U CEUCHHUS, MMapaliebHbIe
OCHOBAHHIO.
3.3.2 lllap u cdepa, ux ceuenue. KacarejibHasi j10cKOCTH K chepe.
IIpakTuueckoe 3ansitue Ne 54, Ilnomaas noBepxHocTu. CummeTpusi Tea
BpallleHUusl 1 MHOTOTPAaHHUKOB. BUIbI CHMMETPHIA B TIPOCTPAHCTBE

TEMA 3.4. UBMEPEHUSA B TEOMETPUN*

3.4.1 O6bem u ero uszmepenue. MurterpanbHas Gopmyna oobema. OopmyIisi
o0beMa Ky0a, MpAMOYTOJIBHOrO NapajuiesienuIena, IpU3Mbl, IUJIMHIPA.

3.4.2 ®opmyJbl 00beMa MUPAMHUABI H KOHYCA.

3.4.3 @opmy.ibl IOMIAAH TOBEPXHOCTEH WIMHAPA U KOHYCA.

3.4.4 ®opmyJibl 00beMa MIApa U MJIOAAU cephbl.

IMpakTuyeckoe 3ansitue Ne 55. Beruncnenue miomnaaei 1 00beMoB.

3.4.5 Mono6ue Tea. OTHOLIEHHE MJIOIIA/AEl MOBEPXHOCTEH U 00bEMOB MO-
JTOOHBIX TeJI.

TEMA 3.5. KOOPANHATBI U BEKTOPbBI*

3.5.1 lIpsimoyroJsibHasA (IEeKapTOBA) CHCTEMA KOOPAMHAT B MPOCTPAHCTBE.
dopMyna paccCTOSIHUS MEXAY ABYMS TOUKaMHU. YpaBHEHHUS cepbl, MIOCKOCTH U
IIPSIMOM.

3.5.2 BekTopbl. Moaynb BekTopa. PaBeHcTBO BekTOpOB. Cll0KEHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA Ha YKCIIO. Pa3iioxkeHue BEKToOpa 1o HaIlPaBJICHUSIM. YTOJ MEX-
1y TBYMSI BEKTOpPaMHU.

3.5.3 Ilpoexknusi BekTopa Ha ochb. KoopauHatel BekTOopa. CKaJISIpHOE MPO-



u3Be/ieHHe BEKTOPOB.

I13 Ne 56. BexTopsi.

I13 Ne 57 YpaBHEHHE OKPY>KHOCTH, C(Pephl, TNIOCKOCTH. PaccTosiHIE MEXTY
TOUYKAMH.

JleiicTBUSI ¢ BEKTOpPaMH, 3aJJaHHBIMHM KoopaAuHaTaMu. CKaJIpHOE MPOU3-
BEJICHUE BEKTOPOB.

BexkTopHOe ypaBHeHHMe NPSAIMO U IJIOCKOCTH. Vcnonb30BaHre BEKTOPOB
IIPU J10KA3aTEeIbCTBE TEOPEM CTEPEOMETPHUH.

3.5.6 Ucnoab30BaHne KOOPAMHAT M BEKTOPOB NPH pellleHMHd MaTeMaTnye-
CKMX M IPUKJIATHBIX 32/1a4.

JIns BHEayIUTOPHBIX 3aHATUU CTYJEHTaM Hapsly C pELICHUWEM 3a1ad U Bbl-
ITIOJJHEHUEM NPAKTUYECKUX 3aJaHUN MOKHO IPEIIIOKUTh TEMBI UCCIEA0BATEIbCKUX
u pedepaTuBHBIX pabOT, B KOTOPBIX BMECTO CEPHUI OTAEJIbHBIX MEJIKHUX 3a/lad U
yIpaXHEHUU MPEAIaraloTcsl CI0KETHBIE 3a/IaHusl, TPEOYIOIUE NTUTEIbHONU paboThI B
paMKax OJHOM MaTeMaTH4YeCKOW CUTyalldu. DTU TEMbl MOTYT OBITh KaK WHJIUBUIY-
aJTbHBIMM 33JaHUSIMH, TaK U TPYNIOBBIMH I COBMECTHOI'O BBITNIOJHEHUS UCCIIENIO-
BAHUA.

HPUMEPHBIE TEMbI PE®EPATOB (1OKJIAIOB),
NHIANBUAYAJIBHBIX ITPOEKTOB

HenpepriBHble 1po0u.

IIprMeHeHne CI0KHBIX IIPOLICHTOB B OKOHOMUYECKUX pacyeTax.
[TapannenbHOE IPOEKTUPOBAHHUE.

Cpennue 3Ha4eHus U UX IPUMEHEHHE B CTATUCTHKE.
BekTopHoe 3a1aHne NPSIMBIX U INIOCKOCTENW B IPOCTPAHCTBE.
CrnoxeHre rapMOHMYECKHX KOJICOAHHIA.

['paduueckoe perienre ypaBHEHUI U HEPABEHCTB.
[IpaBriIbHBIE U OJYIIPABUIIBHBIE MHOTOTPAHHUKH.
Konnueckre ceueHns U uX NPUMEHEHHUE B TEXHUKE.

0. Tonstue nuddepeHimana u ero MPUIOKECHHS.

1. CxeMbl TOBTOPHBIX UCTIBITAHUHN bepHyuIH.

2. HccnenoBanue ypaBHEHUH M HEPABEHCTB C TapaMETPOM.

FRBPBOO~NOORA~WNE



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem y4eOHOM TUCUMIIIMHBI U BUbI Y4e0HOi# padoThl
B Tabmuie ykazan oO0BEM BpeMEHH, 3aIVIAHUPOBAHHBIM HA peaTN3allii0 BCEX
BHJIOB YueOHOM pabOTHI:

Bup yueOHoii paboTnbl Oobvem uacos

MakcumanbHas yyeOHass Harpy3ka (Bcero) 352
B TOM 4HCJIi€ B (OpME MPAKTUUECKON MOATOTOBKHU 70
Oo6s13aTesibHAs ayAUTOPHAsI ydyeOHAasi HArpy3Ka (Bcero) 234
B TOM YHCIIE:

JIEKIIUA 120

MIPAaKTUYECKUE 3aHATUS 114
CamocrosiTesibHasi padoTa o0yuaruierocs (Bcero) 118
Ilpomeoscymounas ammecmayus 6 popme  IK3aMeHa

2.2. TemaTu4eckuii mjiaH o01eo0pa3oBaTebHONH YUeOHOH TUCHMILITHHBI
OV/. 03. MaremaTuka

Make. | Camoct KosmuecTBO ayIMTOPHBIX YaCOB
N yue6. . B T.4. B T -
® | Haumenosanme | marpys- | Faoora (hopve cope- PAIKTIT.
TeM crygent | Bce- | npaxru- THY. (cemunap-
pa3/iesioB U TeM Ka CTy- .
bl a ro YeCKOH o0yye- CKHeE) 3aH4-
AleHTa NOATOTOB- |  ppe THS
(4ac) KH
Beenenue 2 - 2 2 -
Il::”e“ 1. Aared-| g 58 | 124 60 64
11 Pa3zButne mnonaTHs 21 11 10 6 4
0 4ucie
1o | Kopun, cremenn w | g 7 28 10 18
J0orapuQmbl
13 | Ocuoss TpHIORO- | 4, 11 | 30 16 14
METPUH
DyHKIUH, 170.4
14 CBO¥icTBa U rpagu- 28 10 18 18 8 10
KH
15 VYpaBHEHHSI U He- 23 9 14 3 6
paBeHCTBa
KomOunaropuka,
1.6 CTaTUCTUKA U TEO- 34 10 24 24 12 12
pUsl BEpOSITHOCTEN
Pa3nea 2. Havana
MaTeMaTH4eCKOro o7 15 42 16 26
aHaJu3a




ITocnenoBaTennrHO-

2.1 14 4 10 4 6
CTH

29 IIpousBogHas u ee 24 4 20 10 10
pPUMEHCHHE

23 [lepBooOpasznass u 19 7 12 2 10
UHTErpal
Pastex 3. Teo-| 45 | 66 40 26
MeTpus
[IpsiMble U 1TIOCKO-

3.1 CTH B TMPOCTpPaH- 28 8 20 8 12
CTBE

3.2 MHOTOrpaHHUKH 24 12 12 8 4

33 Tena u moBepxHO- 10 4 6 4 2
CTH BpallcHHSI

34 | V3vepenus B reo- | g 4 12 12 10 2
METPUH

35 | KoopmuHater w | aq 17 16 16 12 4
BEKTOPBI

Hroro 352 118 234 70 120 114




2.2. XapaKkTepuCTUKA OCHOBHBIX BU0B Y4eOHOIi 1eATEJILHOCTH CTY/IEHTOB

Ne
n/n

Coaep:xanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BU/I0B Y4eOHOM 1eATeJIbHOCTH
CTYJ1€HTOB (HAa YPOBHE Y4eOHbIX JeHCTBHIl)

1.

Bsenenue

O3HakoOMJIEHUE C POJIbI0 MATEMATUKU B HayKe, TEXHUKE, IKOHO-
MHUKE, MH()OPMAITMOHHBIX TEXHOJOTHUSX W TMPAKTHYECCKOW es-
TenbHOCTH. O3HAKOMJICHHUE C IEJISIMU U 33aJja4aMU U3yYeHUs Ma-
TeMaTUKHU Ipu ocBoeHuM cnenuainbHocteit CI10

AJITEBPA

PazButue
quCIIe

IIOHATUA 0

Brimonnenue apudMeTuueckux NeHCTBUN HaJl YMCIIaMH, cOode-
Tas yCTHbIE U MIMCbMEHHBIE IPUEMBI.

Haxosxaenne npuOInKEHHBIX 3HAYCHUH BETMYMH M MOTPELIHO-
CcTel BBIYHMCIICHHH (aOCOJIFOTHOW M OTHOCHTEIIBHOMN); CPAaBHECHHE
YUCJIOBBIX BBIPAKEHUMN.

Haxoxnenue ommOok B MpeoOpa3oBaHUsIX U BBIYUCICHUAX (OT-
HOCHUTCS KO BCEM MMYHKTAM IIPOrPaMMBbl).

Kopuwn,
pUGMBI

CTCIICHHU, JIOora-

O3HaKOMJICHHE C TIOHATUEM KOPHSA N-H CTENEHH, CBOMCTBAMH
pajvKalioB U MpaBUIaMHU CPaBHEHUS KOPHEH.

DopMyIMpOBaHUE OINPENEICHNS KOPHSA U CBOMCTB KOpHEH. BI-
YUCJICHUE U CPAaBHEHUE KOPHEH, BBINOJIHEHUE MPUKUAKU 3HaUe-
Hus KopHs. [IpeoOpa3oBanue 4yMCIOBBIX U OyKBEHHBIX BbIpaXke-
HUH, cofepKallluX paauKabl.

Brinonnenue pacueTroB o GopmysiaM, colepKalluM pajuKasl,
OCYILECTBIISIS HEOOXOIMMBIE TIOACTAHOBKH U IPpeoOpa3oBaHusl.
OnpeneneHre paBHOCWIBHOCTH BBIPDAKEHUN € panukanamu. Pe-
IIEHUE UPPALUOHAIIBHBIX YPAaBHEHUH.

O3HaKOMJICHHE C IIOHATHEM CTEIIEHU C JEHCTBUTEIbHBIM IOKa-
3aTeJeM.

HaxosxneHue 3Ha4eHUi CTENeHH, UCIONb3ys NP HE0OXO0IUMO-
CTH MHCTPYMEHTaJIbHbIE CPECTBA.

3anuceiBaHUE KOPHS N-i CTENEHU B BHUJE CTENEHHU C APOOHBIM
MoKa3zaTeJieM U Ha00OopOT.

®opMynMpOBaHUE CBOWCTB CTENEHEH. BpIunciaeHue cTeneHen ¢
paloHaIbHBIM [10Ka3aTeIeM, BBINOJIHEHUE PUKUIKA 3HAUECHUS
CTEIICHH, CPABHEHHE CTENIEHEN.

[IpeoOpa3oBaHre 4MCIOBBIX U OYKBEHHBIX BBIpaXEHHI, conep-
JKaIUX CTEIEHM, IPUMEHSIS CBOMCTBA. Pelenne nokaszarenbHbIX
YpaBHEHUM.

O3HaKOMJICHHE C NPUMEHEHHEM KOpPHEH U CTENEHEH INpH BBI-
YUCIIEHUU CPEIHMX, JIEJICHUM OTpe3Ka B «30JI0TOM CEUEHUUN).
Pemenne npukiaaHbIX 3aa4 Ha CJI0KHbBIE IIPOLICHTBHI.
Brinmonnenue npeobpa3zoBaHuil BeIpaKEHHM, MpUMEeHEeHUe (op-
MyJ, CBSI3aHHBIX CO CBOMCTBAMH CTETEHEH U Jiorapugmos.
Omnpenenenre 06JacTU JOMYCTHMBIX 3Hau€HHH Jorapupmuye-
CKOro BelpakeHusl. Perenue sorapuMuueckux ypaBHEHHUI

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TOHATHUA

N3yueHue paaraHHOrO METOJA U3MEPEHHUs YIVIOB BpALLECHHUS U
UX CBS3M C rpaxycHoi mepoil. M3o00paxeHue yrioB BpallleHuUs
Ha OKPY>KHOCTH, COOTHECEHHUE BEJIMYMHBI YIJIa C €ro pacroJio-
xeHueM. QopMyIupOBaHUE ONPEAEIECHUN TPUTOHOMETPUUECKUX
(GYHKUMH JUIS YTIIOB MOBOPOTA M OCTPBIX YIJIOB MPSIMOYTOJIBHO-
r'0 TPEYrojbHUKA U O0bSICHEHHE UX B3aUMOCBSI3U

OCHOBHbBIE TPUTOHOMET-

HpI/IMeHCHI/Ie OCHOBHBIX TPHUTOHOMCTPUYCCKUX TOXKIACCTB JI




PUUCCKHUC TOXKIACCTBA

BBIYUCIICHUS] 3HAYCHUH TPUTOHOMETPHUYECKUX (YHKLUUH MO OJ-
HOU U3 HUX

[IpeoOpa3oBanuss  mpo-
CTEUIINX TPUTOHOMETPH-
YECKUX BBIPAKECHUU

N3yueHnne OCHOBHBIX ()OPMYJ TPUTOHOMETPHU: (HOPMYJIBI CIIO-
KEHUs, YIBOEHUs, NPeoOpa3oBaHMUs CYMMBbl TPUTOHOMETpUYE-
CKUX (YHKIMH B TPOM3BEACHUE U IMPOU3BEICHUS B CyMMYy H
IIPUMEHEHHUE IIPU BBIYMCIICHUH 3HAYECHUSI TPUTOHOMETPUUYECKOTO
BBIPAKECHMS U YIIPOILECHMUS €T0.

O3HaKOMJICHHE CO CBOMCTBAMHM CUMMETPUM TOYEK HAa €IUHUY-
HOW OKPY’XKHOCTH U NMpPHUMEHEHHE WX JUIsl BhIBOAA (hopMyi mpu-
BEJCHUS

[Ipocreiimme  TPUTOHO-
METPUYECKHUE YpPaBHEHUS
U HEPaBEHCTBA

Pemenne mo ¢opMmynaMm U TPUTOHOMETPHUYECKOMY KPYTY IPO-
CTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUH.

[TpumeneHne OOLIMX METOMIOB PEUICHHS YpaBHEHUU (TpuBese-
HUE K JIMHEHHOMY, KBaJpAaTHOMY, METOJl Pa3J0KE€HUsS HA MHO-
JKUTEJH, 3aMEHBI IEPEMEHHOMN) MPU PEIICHUHU TPUTOHOMETPUYE-
CKMX YpaBHEHMI. YMeHHE OTMeuaTb Ha Kpyre pElIeHHs Mpo-
CTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHI€HC Yucia

O3HakoOMJIEHHE C MOHSATHEM OOpPATHBIX TPUTOHOMETPUUYECKHX
GyHKIMi.

W3yuenue onpeneneHuil apkCUHyca, apKKOCHHYCa, apKTaHI'€HCa
qucnaa, (HOpMyIHpOBaHHE UX, HM300paK€HHWE Ha EIUHUYHOU
OKPY>KHOCTH, IPUMEHEHHE [IPU PELICHUN YpaBHEHUH

®YHKIIUU, UX CBOMCTBA U TPA®UKH

Iloartune o
byHK-

OyHKIUU.
HENPEPBIBHOCTH
LUHU

O3HakoMJICHHE C TIOHSATHEM IEPEMEHHOM, MpUMEpaMu 3aBHCH-
MOCTEHN MEXAY IIEPEMEHHBIMU.

O3HakoMJIeHHE C TMOHATHEM rpaduka, OmpeesieHue MpUHaAI-
JIKHOCTH TOYKH rpaduky ¢pynkuuu. Onpenenenue mo Gopmyie
npocTeiiiiel 3aBUCUMOCTH, BHUJa ee rpaduka. BeipaxeHue 1o
dbopmyIsie oJTHON IepeMEHHOM uepe3 apyrue.

O3HakomileHHE ¢ ompejereHueM (QYHKIMH, (HOpMYTHUpOBaHUE
ero. Haxoxnenue obnactu ompeneneHus U 00JaCTH 3HAUYCHUIA
byHKIIUU

10.

CaoiicTBa byHKIUY.
I'paduueckas uHTEpIIpE-
tauus. [lpumepsr QyHK-
LIMOHAJILHBIX 3aBUCUMO-
CT€l B pEAIBHBIX IIPO-
1[eCcax U SBJICHUAX

O3HakoMJIeHHE ¢ MpUMepaMu (PYHKIIMOHAIBHBIX 3aBUCHUMOCTEN
B PEAIBHBIX IPOLECCAX U3 CMEKHBIX JUCIIUIUINH.
O3HaKkoOMJIEHHE C J1I0Ka3aTeIbHBIMU PACCYKICHUSAMH HEKOTOPBIX
CBOWCTB JIMHEHHOHN M KBajpaTUUHOW (YHKUMH, IPOBEACHUE HC-
CJIEIOBaHMS JIMHEWHOW, KYCOUYHO-JIMHEMHOU, APOOHO-TUHEHHOM
U KBaJIpaTUYHON (YyHKUHMH, mocTpoeHue ux rpagpukon. [Toctpo-
eHue U yreHue rpaduxos Gpynkuuid. Mccnenopanue GpyHKuuu.
Cocrapnenue BUA0B (GYHKIMNA MO JAHHOMY YCJIOBHUIO, pellIeHUE
3a/1a4 Ha SKCTPEMYM.

Brinonuenue npeobpazoBanuii rpaduka QyHKIIHUH

11.

ObpatHble GyHKIUN

W3yuenune moHsTHA 00paTHOW (DYHKIMH, ONpeneieHue BUAa U
noctpoeHue rpaduka oOpaTHONW (QyHKIUH, HAXOXKAEHUE ee 00-
JIaCTH ompeJienieHust U o0sacTu 3HaueHui. [IpumeHenne cBoncTB
(GYHKUMH TIpH MCCIeIOBAaHUM YPABHEHUH W pelIeHUM 3a7ay Ha
skcTpeMyM. O3HAKOMIJIEHHE C TIOHATHEM CJIOKHOU QYHKIIUU

12.

CrenecHHEIE, noKasa-
TeJbHBIC, JIOTapu(pMUIe-
CKH€ ¥ TPUTOHOMETpHYC-
ckue ¢Gynkuuu. OOpart-
HbIE  TPUTOHOMETpHYC-
CKue (PyHKIUHU

Boruncnenne 3HaueHuil (yHKIMH MO 3HAUYEHHIO apryMEHTa.
OnpezeneHye MoJIOKEHUsI TOUKH Ha rpaduke 1Mo ee KOOpauHa-
TaM U Ha00OpOT.

Hcnonb3oBaHue CBOWCTB (YHKIMHA Ui CpaBHEHUs 3HAYCHUUH
CTerneHel u jorapudmMos.

[Toctpoenue rpauKoB CTENIEHHBIX M JIOTapu(PMUUECKUX (PYHK-
1ui. Pemenne noka3aTelbHbIX U JOrapuMHUUECKUX YpaBHEHHM




¥ HEPaBEHCTB 110 U3BECTHBIM alITOPUTMaM.
O3HakOMJIEHUE C TIOHSATHEM HENPEPHIBHOW NEPUOANYECKON
¢byHkuuu, GopMynupoBaHHe CBOMCTB CHHyCa W KOCHHYcCa, I1O-
CTpOoeHHE UX TpaduKOB.

O3HakOMJICHHE C TOHSITHEM TapMOHMYECKUX KOJeOaHUi U mpHu-
MepaMU rapMOHUYECKUX KOJICOaHUM JJIsl ONMCAHUS IPOLIECCOB B
¢usuke u apyrux obnactsax 3HaHUsA. O3HAKOMIICHHE C TOHATUEM
pa3pblBHON  mepuoanydeckoil  ¢GyHKuuH, (GOpMYyJIUpPOBAHHE
CBOWCTB TaHT'€HCA M KOTAaHI€HCa, IOCTPOCHUE MX TPa(HKOB.
[IpumeHneHnue cBOMCTB (YHKIMMA N1 CPAaBHEHUS 3HAYCHUN TPH-
TOHOMETPUYECKHX (YHKUIUH, PEIICHUS] TPUTOHOMETPHUECKUX
YpaBHEHUU.

[Toctpoenne rpadukoB 0OpaTHBIX TPUTOHOMETPHUECKUX (PYHK-
U U OnpeJieieHne Mo rpadukam ux CBOMCTB.

Brimonnenue npeodpa3zoBanus rpaduKoB

YPABHEHUA U HEPABEHCTBA

13.

YpaBHEHUSI W CHUCTEMBI
ypaBHEHUH
HepaBenctBa u cucremMsl
HEPaBEHCTB C JBYMs Iie-
PEMEHHBIMU

O3HakOMJIEHHE C MPOCTCUIIMMH CBEIECHUSIMH O KOPHSX anreo-
panyecKuX ypaBHEHHM, MOHATUAMU UCCIIEOBAaHUs YpaBHEHUN U
CHUCTEM ypaBHEHUH.

M3yueHune Teopun paBHOCWIBHOCTH YPAaBHEHHMH U €€ NMpUMEHe-
Hus. [loBTOpeHMe 3amucu pelieHus] CTaHJAPTHBIX ypaBHEHHIA,
IPUEMOB TpeoOpa3oBaHMs ypaBHEHHWH JUIl CBEACHUS K CTaH-
JApTHOMY YpaBHEHHIO.

Pemienue pannoHanbHBIX, UPPALMOHATIBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPHUYECKUX YPABHEHUHN M CUCTEM.

Vcnonb3oBaHue CBOWCTB M IpaduKOB (YHKUMH Ui peIieHUs
ypaBHeHHA. [IoBTOpeHNE OCHOBHBIX MPHEMOB PEIICHHUS CUCTEM.
Pemenue ypaBHeHMH ¢ MpUMEHEHUEM BCeX MPUEMOB (pa3iioxe-
HUS Ha MHOXXHTENH, BBEJICHUS HOBBIX HEW3BECTHBIX, MOJCTa-
HOBKH, 'pa)uuecKoro MeTo/a).

Pemenune cucreM ypaBHEHHH C MPUMEHEHHUEM DPA3UYHBIX CIIO-
co00B.

O3HakoMJieHHE ¢ OOLIMMM BOIPOCAMHU PEIICHUs] HEPaBEHCTB U
UCIOJIb30BaHUE CBOWCTB U rpauKoB (DYHKIHUH NMpU peleHun
HEPaBEHCTB.

Pemienne HepaBeHCTB M CHCTEM HEPABEHCTB C NPUMEHEHHEM
Pa3IMYHBIX CITOCOOOB.

[TpuMeHeHHe MaTeMaTHYECKUX METOJIOB JUIsl pEIIEHUs COAepKa-
TEJBHBIX 33/1a4 U3 Pa3IMYHBIX 00JIacTel HAyKH U TpaKkTUku. MH-
TEpIPETUPOBAHUE PE3YJIHTATOB C YUYETOM peallbHBIX OrpaHuYe-
HU

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEHN

14.

OcHOBHBIE TOHSTHS
KOMOWHATOPUKH

W3ydenue npaBuia KOMOMHATOPUKHU U MPUMEHEHHE TpU pellie-
HUM KOMOMHATOPHBIX 33j1ay.

Pemenne KOMOMHATOPHBIX 3a7jad METOOM Iepebopa M Mo Impa-
BUJIy YMHOXEHUS.

O3HakoMJIEHHE C MOHATUSIMH KOMOMHATOPUKHU: Pa3MEIICHUIMH,
COYETaHUSIMH, TIepecCTaHOBKaMU U (popMyJiaMH JJIsl UX BBIYMCIIE-
Hus. OObscHeHue W TNpuUMeHeHHe (OopMysn JUIsl BBIYMCIECHUS
pa3MEILEeHUM, IEPECTAaHOBOK U COUYETaHUM IIPU PEILICHUH 3a1a4.
Oznakomienue ¢ 6uHoMoM HproToHa u TpeyroiabHukom I[lacka-
1. Pemenue nmpakTUYecKUX 3a4ad C UCIOJIb30BAHUEM IOHATHI
U IPaBHJI KOMOMHATOPUKH

15.

OJIEMEHTBI TCOpHUU BCPO-

I/I3y‘-ICHI/IC KIIACCUYCCKOI'0 OMPEACIICHUS BCPOATHOCTH, CBOMCTB




SITHOCTEN

BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenue nmpuMepoB BBIUUCICHUSI BEpOSATHOCTEH. Pemenue
3ajJ1a4 Ha BBIUMCIIEHUE BEPOSTHOCTEH cOOBITUI

16.

[IpencraBicHre JaHHBIX
(Tabnuupl, AUArpaMMBl,

rpadukm)

O3HakOMJIEHHE C MPEACTABICHUEM UYMCIOBBIX JAHHBIX U MX Xa-
PaKTEpUCTUKAMMU.

Pemennie nmpakTHueckux 3aiad Ha OOpabOOTKY UYMCIIOBBIX JaH-
HBIX, BBIYMCIICHHE UX XapaKTEPUCTUK

HAYAJA MATEMATHYECKOI'O AHAJIM3A

17.

TlocnenoBarensHOCTH

O3HaKOMJICHHE C TIOHSATUEM YMCIOBOW I10CIIENOBATEIbHOCTH,
crioco0amHu ee 3a/1aHusl, BBIYUCIICHUSIMU €€ YJICHOB.
O3HaKOMJIEHHE C IOHATUEM IIPEJIeNa MOCIEI0BATEIbHOCTH.
O3HaKOMJIEHHE C BBIYMCIEHUEM CyMMbI OECKOHEYHOI'O YMCIIO-
BOTO pPsiJia HA MPUMEPE BBIYUCICHHUS CyMMbI OECKOHEYHO yOBI-
BalOIIEH r€OMETPUUECKON TPOTPECCHH.

Pemenue 3a1a4 Ha npuMeHeHUE (OPMYIIBI CYMMBI OECKOHEYHO
yObIBaroIell reOMETPUYECKON POrpeccuu

18.

[IpousBogHas u ee npu-
MEHEHUE

O3HaKOMIICHHE C TIOHSATHEM IIPOM3BOTHOM.

N3yuenune u GopMysMpoBaHHE €€ MEXaHUYECKOTO M T'€OMETpHU-
YEeCKOTO CMBICIIA, H3YYCHHUE AJITOPUTMA BBIYMCIICHHS MTPOU3BO/I-
HOW Ha MpUMepe BBIUUCIIEHUS] MTHOBEHHON CKOPOCTU U YIJIOBO-
10 KO3 PUIUEHTa KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTeIbHOM B 00ILEM BUE.
YcBoenue mpaBun auddepeHnnpoBaHus, TaOIUIBI MPOU3BO/I-
HBIX 3JIEMEHTApHbIX (YHKUUH, IpUMEHeHHe 1 AuddepeHnu-
poBaHMsI PYHKIMNA, COCTABICHUS YpaBHEHUSI KacaTeJIbHOM.
M3yueHune TeopeM O CBSI3U CBOICTB ()YHKLIMH U MPOU3BOIHOM,
(dopMyJIHpPOBKA HX.

[TpoBeneHue ¢ MOMOIIBIO MPOU3BOJHOM MCCIENOBAaHUS (PYHK-
[IMU, 33JTaHHON (HOPMYJIIOi.

YcTaHOBIIEHHE CBSI3M CBOMCTB ()YHKIIMM U MPOU3BOJHOM MO MX
rpaduxam.

[TpuMeHeHMEe TPOU3BOAHON [Tl peIIeHUs 33/1a4 Ha HaXO0XK/IEHUE
HanOOJIBIIET0, HAMMEHBIIETO 3HAUCHHS M Ha HaXOXKICHUE DKC-
TpeMyMa

19.

IlepBooOpa3zHas u uHTe-
rpain

O3HakoMJIEHUE C TIOHSITHEM MHTETpaja 1 MepBoOOpa3HOM.
W3yuenne mnpaBuia BbIYUCICHHS MEpPBOOOPa3HON U Teopembl
Herorona— JleliGHuna.

Pemenne 3amau Ha CBs3b MEepBOOOpa3sHOM M €€ MPOM3BOIHOM,
BBIUMCJIEHHE NTEPBOOOPA3HOM A JAHHON (PYHKITUH.

Pemenne 3amau Ha NpUMEHEHHME MHTErpana JUisl BBIYUCIICHHUS
(bu3HYECKUX BEJIMYMH U IUIOHIaen

I'EOMETPUA

20.

[IpsiMblE M IITOCKOCTH B
IIPOCTPAHCTBE

@opMyIMpOBKa U NMPUBEJACHUE TOKA3aTEeJIbCTB IPU3HAKOB B3a-
MMHOI'O PacIoJIOKEHUS IPSAMBIX U IJIIOCKOCTEN. Pacno3HaBanue
Ha 4epTekax U MOJEIAX Pa3INYHbIX CIy4aeB B3aUMHOI'O pacIio-
JIO)KEHMSI IPSAMBIX WM IUIOCKOCTEM, apryMEHTUPOBAHHE CBOUX
CYXJICHH.

@opMyIMpPOBAHKUE ONPEIEICHUN, IPU3HAKOB U CBOWCTB Iapaj-
JENbHBIX U NEPIEHANKYJIPHBIX IUIOCKOCTEN, IBYTPAHHBIX U JIN-
HEUHBIX YIJIOB.

BrInonnHEHNE TTOCTPOEHUs YIVIOB MEXAY NPSAMBIMHU, NMPSIMOA U
IIJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU IO ONHCAHHUIO M PACIIO3Ha-
BAHME UX HA MOJIEIISX.

IIpuMeHeHHEe NPU3HAKOB U CBOWCTB PACIOJIOKEHUS MPSMBIX U




IJIOCKOCTEH MpU peLIeHUH 3a/1a4.

N300pakeHre Ha pPUCYHKaX M KOHCTPYHMPOBAaHHE Ha MOJEINAX
NEPIEHIUKYIJISIPOB U HAKJIOHHBIX K IIJIOCKOCTH, MPSMBIX, Mapajl-
JIENBHBIX IJIOCKOCTEH, YIJI0B MEXIY HPAMOM U IIOCKOCTBIO U
000CHOBAaHUE ITOCTPOCHHUS.

Pemienne 3amady Ha BBIYMCICHHE I'€OMETPUUYECKUX BEJIMYMH.
OnuceiBaHME PACCTOSIHUS OT TOYKHU 110 IIJIOCKOCTH, OT MpPSIMOM
JI0 TIOCKOCTH, MEXAY IUIOCKOCTSAMH, MEXY CKPEIIMBAIOLIMMHU-
Csl TIPSIMBIMH, MEXIY HPOU3BOJBHBIMU (pUTypamMu B MPOCTpPaH-
CTBE.

®opMyIMpPOBAaHUE U JTOKA3bIBAHUE OCHOBHBIX TEOPEM O PacCTO-
SHUAX (TEOPEM CYIIECTBOBAHUS, CBOMCTBA).

N300pakeHre Ha YepTexax W MOJENIIX PACCTOSHHUA M 00OCHO-
BaHHUE CBOMX CyxJeHUH. OrnpeesieHue U BIYUCICHUE paccTos-
HUIl B mpoctpaHcTBe. [IpuMeHenne GopMyn u TeopeM IIaHH-
METPUH JUIsl peLLICHUs 3aau.

O3HaKOMJICHHE C MOHSATHEM MAPAJIEIbHOIO POEKTUPOBAHUS U
ero cBoiicrBamu. PopMyIMpPOBAHUE TEOPEMBI O IUIOMAAN OPTO-
TOHAJIbHON POEKLUU MHOIOYTOJIbHHKA.

[TpumeHeHue Teopuu [uis 0OOOCHOBAHUS MOCTPOCHUN U BBIYMC-
JICHUM.

ApryMEHTHUpOBaHHUE CBOUX CYXJIEHHUI O B3aMMHOM pPacHOJIOXKe-
HUU IPOCTPAHCTBEHHBIX QUTYD

21.

MHororpaHHuKH

Onucanue ¥ XapakTEpUCTUKA Pa3JIMYHbIX BUJI0B MHOTOTpaHHU-
KOB, [IEPEYMCIICHUE UX DIEMEHTOB U CBOWCTB.

N300pa’keHrie MHOTOTPAaHHUKOB M BBIIIOJIHEHUE IOCTPOCHUS Ha
M300paXEHUSIX U MOJIENISIX MHOTOTPAaHHUKOB.

Bbruncinenue JIMHEHHBIX IEMEHTOB U YIJIOB B IIPOCTPAHCTBEH-
HBIX KOHQUTYpaLMsIX, apryMEHTUPOBAHNE CBOUX CY KICHHM.
XapakTepuCcTUKa U HM300pakeHUE CEUEHUs, Pa3BepTKH MHOTO-
TPAHHUKOB, BEIYHMCIICHHE IIJIOIIAeH TOBEPXHOCTEH.

[TocTtpoeHne mpocTeHIIuX ceuyeHui KyOa, MpU3Mbl, MHPaAMHIBL.
[Tpumenenue (HakToB U CBEACHUN U3 MIJIAHUMETPHUH.
O3HakoMJIEHHE ¢ BUAAMU CUMMETPUH B MPOCTPAHCTBE, (HOpMYy-
JMPOBAHUE ONPEICICHUN U CBOMCTB. XapaKTEpUCTUKA CUMMET-
pUU TeN BPALEHUs. © MHOIOTPAHHUKOB.

IIpuMeHeHne CBOWCTB CHMMETPHH MPU PEIICHUM 3a1a4.
Hcnonb3oBaHue NMPUOOPETEHHBIX 3HAHWN Ui UCCIENOBaHMS U
MOJICJIMPOBAHNUS HECIIOKHBIX 3a/1a4.

N300pa’keHre OCHOBHBIX MHOTOTPAaHHUKOB U BBINOJIHEHHE PH-
CYHKOB I10 YCIIOBHUSIM 3a/1a4

22.

Tema u TOBEPXHOCTH
BpalICHUs

O3HakoMJIEHHE C BUJaMH TN BpalleHUs, (OPMYIUPOBAHUE HX
ONpEAEICHUN U CBOMCTB.

@opMyIHpPOBAHUE TEOPEM O CEUEHHMH IIapa IUIOCKOCThIO H
TIJIOCKOCTH, KacaTeIbHOM K cepe.

XapakTepucTuka U U300pakeHue TeJ BPAIICHUS, UX Pa3BEPTKH,
CeueHus.

Pemenne 3amay Ha NOCTPOEHUE CEUYEHMH, BBIUMCIEHUE IUIMH,
paccTosgHuM, yrioB, Iuiomanei. IIpoBeneHne moka3aTeIbHBIX
pacCyXJIeHUM MpHU PEeIICeHUH 3aad.

IIpuMeHeHne CBOWCTB CUMMETPHHM NPY PEIICHUM 337a4 Ha Tela
BpallleHusl, KOMOMHAIINIO Te.

N3o00pakeHre OCHOBHBIX KPYTJBIX TET U BHITIOJIHEHUE PUCYHKA
110 YCJIOBUIO 33a4u




23.

N3mepenus B reoMeTpuu

O3HaKOMJICHUE C TIOHSITHSMH TUIOIMIAIU U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenne 3agau Ha BBIYMCICHUE TUIOMIANEH IMIOCKUX (QUTyp ¢
MPUMEHEHHEM COOTBETCTBYIOMIMX (OpMyI U (HAKTOB U3 IJIaHU-
MeTpun. M3ydeHne TeopeM O BBIYMCICHUH 00BEMOB MPOCTPAH-
CTBEHHBIX TeJ, pelIeHHe 3aJja4 Ha IPUMEHEeHHE (POPMYJT BbIYHC-
neHust 00bemMoB. M3yuenune ¢hopMyt sl BEIYUCICHUS TUIOMIAICH
MTOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ BPALLEHHUS.
O3HaKOMJIEHUE C METO/IOM BBIYHUCIICHHUS TIJIOMIATU MTOBEPXHOCTH
cdepsl. Pemenue 3agay Ha BBIYMCICHHUE IJIOMIAACH MOBEPXHO-
CTH NPOCTPAHCTBEHHBIX TEN

24.

Koopaunatsl 1 BEKTOPHI

O3HakoMJIEHHE C TOHSTHEM BeKTopa. M3yueHuwe aexkapTOBOM
CHUCTEMBbI KOOPJIMHAT B MPOCTPAHCTBE, MOCTPOCHUE O 3aJaHHBIM
KOOpJMHATaM TOYEK U IJIOCKOCTEH, HaX0XkKIeHUEe KOOPAUHAT TO-
YeK.

HaxoxneHnue ypaBHEHUI OKpPYKHOCTH, Cepbl, IIIOCKOCTU. BhI-
YUCJICHUE PACCTOSTHUN MEXIY TOUKAMHU.

W3ydyeHune CBOMCTB BEKTOPHBIX BEIMYWH, MPABUI PA3I0KECHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABWII HAXOXKICHHS
KOOpJMHAT BEKTOpa B MPOCTPAHCTBE, MPABUI ACUCTBUI C BEKTO-
pamu, 3aJJaHHBIMU KOOPJIMHATAMH.

[IpuMeHeHne Teopuu MPH PELICHUH 3a]a4 Ha JIEUCTBUS C BEKTO-
pamu. M3yuenue cKaJsipHOTO MPOU3BEACHHUS BEKTOPOB, BEKTOP-
HOTO YypaBHEHHS MPsSMOl M miockocTu. [IpuMenenue teopun
MIPU PEILICHUH 3a/1ay Ha JCUCTBUS C BEKTOpPaMH, KOOPIUHATHBIN
METO/I, MPUMEHEHNE BEKTOPOB JJI BBIUMCICHUS BEJIMYUH YTJIOB
U pacctosiHui. O3HaKOMJIEHHE C JI0KA3aTeIbCTBAMU TEOPEM CTE-
pPEOMETPHUH O B3aUMHOM PACIIOJIOKEHHUH MPSMBIX U TIOCKOCTEH
C UCIOJIb30BAaHHEM BEKTOPOB




3. YYHYEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OFECHHEYEHUE ITPOT'PAMMBI YYEBHOM
JAUCHUIIJINHBI

OcBoenue pOTrpaMMBbl y4eOHOM JCHIUTUIHBI «Matematuka»
npeaycMaTpUBAET HaIU4Yue y4yeOHOTO KaOMHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTh
MPOBOJIUTH YUEOHBIC 3aHATHUS.

ObOopynoBanne ka0UHeTa MATEMATHKH, MAaTEeMATHYECKMX JTUCHHMILIMH,
CTATUCTUKHN U METOAUKH MATEMATHYECKOT0 PAa3BUTHS:

- pabouee MecTo MpenoaaBaTes;

- pabourie MecTa 00yJaroIIXCs;

- y4eOHO-METOIMYECKas TUTEPaTypa;

- y4eOHbIE TUTAKATHI 110 pa3zesiaM MaTeMaTHKY;

- NOPTPETHl MATEMATUKOB (18 mmIT.);

- JIEMOHCTPALIMOHHBIA HA0OP T€OMETPUUECKUX TET,

- KOMIUIEKT YEPTEKHBIX HHCTPYMEHTOB;

- KOMIIBIOTEP C MYJIbTUMEIHNA TPOCKTOPOM.

4. PEKOMEHIAYEMAS JIMTEPATYPA
Ilepeyenb pekoMeHAyeMbIX y4eOHbIX M3AaHui, HTepHeT-pecypcoB, 10-
NOJIHUTEIbHOM JIUTEPATYPHI
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