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1. HACIIOPT PABOYEN ITPOI'PAMMBbI OBIIIEOBPA3OBATEJILHOM
YYEBHOU JUCIHIUITJIMHbI

«MaremaTuka»
1.1.  OO0JsacTh NpUMEHEHHS NPOTrPAMMBI

Peanuzaums cpennero oOmiero oOpazoBanuss B mnpenenax [IIICC3  mo
cnenuanpHocT  38.02.01 DxoHomuka U Oyxraiatepckuil yder (mo otpacisim), B
COOTBETCTBUM C NMPUMEPHOU MporpaMMoi yueOHOM nucuuIinHbl « Maremaruka:aireopa
M Hayaja MaTeMaTU4eCcKOro aHauus3a; reoMerpus» asropa bammakoBa M.U,
pexomenioBanHOH PI'AY «OUPO» Munobpuayku Poccun, st peanusanuy OCHOBHOM
npodeccuoHabHOW 0o0pa3oBarenbHOM mporpammbel CIIO Ha 6aze OCHOBHOTO O0OIIETO
oOpazoBanus 2015, ¢ yderoM COUMAIbHO-3KOHOMUYECKOIO MPOPUIS MOJIy4aeMOro
npo¢eCCUOHAIBHOTO 00pa30BaHus.

1.2. Mecto mucuumiunbl B cTpykrype IHIICC3

VYyeOnass  aucuumuiiHa — «Marematukay — SBISE€TCS  Y4EOHBIM  MPEAMETOM
o0s3aTeNbHON MpeaMeTHO obnactn «Martematuka u nadopmatuka» @I'OC cpeanero
o011iero oOpa3oBaHusl.

VYueOnas aucuurinHa «MaTemaTtnkay u3ydaercs B o0meo0pa3oBaTeIbHOM KIS
yueOHoro muana [IIICC3 na 0a3e ocHOBHOTrO oOmiero oOpa3oBaHUsA C MOJYyYEHHEM
cpeaHero o0IIero 00pa3oBaHusl.

B yue6nom mmane IIIICC3 yuebnas auciurimHa «MaremaTukay HaxOAUTCS B
cocTaBe o0OmMX 00meo0pa3oBaTEIbHBIX YYEOHBIX JTUCUUIUIMH, (OPMUPYEMBIX U3
oOs3aTenbHBIX mnpeaMeTHeiXx obOmacteit @I'OC cpeanero obmero oOpa3oBaHus, AJis
cneruanbHocted CIIO  coumanbHO-3KOHOMUYECKOTO Mpoduis npodeccuoHaIbHOIO
obpazoanus (OY/I.11).

B  pesyabrare ocBoeHus yueOHoW auciumimael  OY]J[.11  Maremartuka
bopmupyroTcs o01eyueOHbIe KOMIIETEHIIUY 110 YeThIpeM OJIOKaM:

1. Nupopmanuonnbiii 00K  (YMeHHEe  HMCKATh, AHAJU3HPOBATD,
Npeodpa3oBbIBATh, IPUMEHATH HH(OPMALUIO /ISl peleHUus npodJiemM)

MeranpeaMeTHbIC PE3yIbTAaThl JOJIKHBI OTPAKATh:

-  TOTOBHOCTh M CIOCOOHOCTh K  CaMOCTOSATEIIBHOM  HMH(pOPMAIMOHHO-
MO3HABATENILHON  JIEATENbHOCTH, BIIAJICHUE HABBIKAMU TIONYyYCHUS] HEOOXOAMMOM
uHpOpMaIMU W3 CJIOBapel pa3HbIX THUIIOB, YMEHHE OPHEHTHPOBATHCS B Pa3IMYHBIX
VCTOYHUKAX WH(POPMAIMH, KPUTHYECKH OIICHUBATHh U MHTEPIPETHPOBATH MHPOPMAIIHIO,
MOJIY9aeMYIO U3 PA3TMYHBIX HCTOYHUKOB;

- yYMEHHUE WCMOJb30BaTh CpEeACTBA WH(GOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
texHoymoruii (manmee - WMKT) B pemieHMM KOTHUTHBHBIX, KOMMYHUKATHUBHBIX H
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OpraHM3aIlMOHHBIX 3a7ad C COOMoJeHNeM TpeOOBaHWK DJPrOHOMHUKH, TEXHHUKHU
0€30I1acHOCTH, TUTHEHBI, PecypcocOepeKeHHUs, TMPAaBOBBIX M ITHYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€301aCHOCTH;

- YMEHHE ONpelessITh Ha3HAadeHWe M (YHKIUW Pa3IUYHBIX COLMATBHBIX
UHCTHUTYTOB.

YueOHnas aucuuiiinHa «MaTemaThkay HalpaBieHa Ha (OPMUPOBAHUE CIEIYIOIINX
00IIMX KOMIETEHIINH, BKIIOYAIOIIHUX B c€0s1 CIIOCOOHOCTD:

OK 4.Paborath B KOJJIEKTUBE M KOMaHJe, d()PPEeKTUBHO B3aHMMOJCHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaAMHU.

OK 5.0cy1ecTBiATh YCTHYIO M TUCBMEHHYI0 KOMMYHHUKALIUIO HA TOCYAapCTBEHHOM
s3pike Poccuiickoit denepanuu ¢ y4eToM OCOOCHHOCTEH COIMAIbHOTO U KYJBTYPHOTO
KOHTEKCTA.

2. KommyHukaTuBHblii 010K (YyMeHHe 3(QPeKTHBHO COTPYAHHYATh C
APYTUMH JOIbMH)

MeranpeaMeTHbIE PE3yJIbTATHl JOJKHBI OTPAKATh:

- YMEHHUE NMPOJYKTUBHO OOLIATHCA M B3aUMOJIEUCTBOBATh B MPOLECCE COBMECTHOM
NEeSATEIbHOCTH, YYUTBIBATh MO3ULMUHU APYIHMX YYACTHUKOB JEATEIBHOCTH, 3(PPEKTHUBHO
paspeniarh KOH(JIUKTHI;

- BJIQJICHUE SA3BIKOBBIMHM CPEICTBAMHU - YMEHHE SICHO, JJOTUYHO M TOYHO M3Jararhb
CBOIO TOYKY 3pEHMSI, UCTIOIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA.

VYyeOHas aucHuiuiMHa «MaTeMaTrKay HalpaBlieHa Ha (OPMUPOBAHKE CIICTYIOITUX
O00IMX KOMIETEHIIMH, BKIIOYAIOIIHUX B Ce0s1 CIIOCOOHOCTD:

OK 6.IIposBisaTh TpaXKAaHCKO-MATPUOTHYECCKYIO ITO3MIUIO, JIEMOHCTPHPOBATH
OCO3HAHHOE IMOBEICHNE HA OCHOBE TPATUIIMOHHBIX OOIICUYECITIOBEYCCKUX IICHHOCTEH.

3. Camoopranusanust (ymeHnue CTABUThH neJiu, IJIAHUPOBATD,
OTBETCTBEHHO OTHOCHTBHCH K 30POBBHIO, MOJHOLEHHO HCHOJb30BATh JUYHOCTHbIE

pecypchbl)

MeranpeaMeTHbIe Pe3yJIbTaThl AOJIKHBI OTPAXKATh:

- YMEHHE CaMOCTOSITEJIbHO OMpPENEATh 1eIU ACSATEIbHOCTU U COCTABIATH IJIAHBI
NEeSATEIbHOCTH; CaMOCTOSITENIbHO OCYILECTBIATh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH
NEeSATEIbHOCTD; UCIOIb30BAaTh BCE BOZMOXKHBIE PECYPCHI JIJISl TOCTUKEHUS TTOCTABJICHHBIX
Hesne W peanus3alMy IUJIAHOB JESTENbHOCTH; BBIOMpATh YCHEIIHbIE CTpPaTeTUd B
pPa3IUYHBIX CUTYaLHsIX;

- YMEHHUE CaMOCTOATEJIbHO OLEHHWBAaTh M INPUHUMATH PEIICHHS, ONpPENEISIOIINe
CTPATETUIO MOBEJICHUS, C YYETOM I'PAXKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEMN;

- BJIaJICHUE HaBBIKAMH MMO3HABATEIbHON pe(ICKCUN KaK OCO3HAHHUS COBEPIIAeMbIX

JNEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTaTOB U OCHOBAaHWW, I'PAHMI] CBOETO
3HAHUS ¥ HE3HAHUS, HOBBIX ITI03HABATEIIBHBIX 3a/1a4 U CPEJICTB UX JOCTHKEHUS.

VYyeOnas qucnuminHa «MaremaTHKa» HarpaBjieHa Ha (GOpMHpOBaHHE CIEAYIOLIUX
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00IIMX KOMIETEHIINH, BKIFOYAIONINX B c€0s CIIOCOOHOCTD:

OK 2.0cymiecTBiasTh MOWCK, aHAIM3 W HMHTEpOpeTauo  uHOOpMaIUH,
HE0OXOAMMOM JUIsl BBITIOJTHEHUS 3a/1a4 Mpo(dheCcCUOHANBHON NeATEILHOCTH.

OK 3.[lmanupoBaTh M peagu30BbIBaTh COOCTBEHHOE MPOGECCUOHATBLHOE U
JUYHOCTHOE Pa3BUTHE.

4, CamooOpa3zoBanne (rOTOBHOCTbL KOHCTPYHPOBATH M OCYLIECTBJIAATH
COOCTBeHHYI0 00pa30BaTEeJbHYH) TPACKTOPUI0 HA TNPOTSKEHWH BCeill KHU3HHU,
o0ecreyuBasi yCeMIHOCTh M KOHKYPEHTOCIIOCOOHOCTD)

MeTtanpenMeTHbIE PE3YJIbTATHI JOHKHBI OTPaXKaTh!

- BJIaJIcHUE HaBbIKaMH MO3HABATENIbHOM, Yd4eOHO-MCCIEA0BATEIBCKON 1 IPOSKTHOM
JEeATEIbHOCTH, HABbIKAMHM pa3peuieHus MnpoosieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY TIOMCKY METOJOB PEIICHHs MPAKTUYECKUX 3a4ad, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

1.3. e u 3agayun o0meo0pa3oBaTeJbHOM Y4eOHOM JMCHUIVIMHBI —
TpPeOOBaHMS K Pe3yJIbTATAM OCBOCHUS AUCHUIIHHBI:

Coneprxanue yuyeOHOM AUCIMIUIUHBI « MaTeMaTrKay HamlpaBJIeHO Ha JTOCTUKEHUE
CIICIYIOIINX LeJIeH:

- o0OecrieueHue chOpMUPOBAHHOCTU MPEJCTABICHUN O COIMAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (DaKTOpaxX CTAHOBIICHUS MaTEMAaTHUKHU;

- obOecneyeHne  CPOPMHPOBAHHOCTH  JIOTHYECKOTO,  QJITOPUTMHUYECKOTO U
MaTEMaTHYECKOTO MBIILICHUS;

- obecrieuenne c(HOPMUPOBAHHOCTH YMEHUN MPUMEHSATH MOJYYEHHBIC 3HAHUS TIPU
pelLIeHUH Pa3IMYHbIX 33]1a4;

- obecnieueHrne CcHOPMUPOBAHHOCTH TMPEJCTABICHUN O MaTeMaTHKe KaK 4YacTh
00111e4YeI0BeUECKON KYJIbTYpPhl, YHUBEPCAITLHOM SI3bIKE HAYKU, IO3BOJISIOIIEM OMUCHIBATH
U U3y4aTh peajbHbIC MPOIECCHI U SABJICHMUS.

Conepxanue yueOHOM MUCHUIIIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMHU
coJIepKaTeIbHBIMU JTUHUSMU 00YUCHUST MAaTEMATHKE:

- anreOpanueckas JIMHUSA, BKIIIOYAIONIAsi CHUCTEMAaTH3AIMI0 CBEJACHUN O
YyHuCilax; U3y4eHUE HOBBIX U OOO0OIIEHHE paHee H3YyYEHHbIX omepaiuil (BO3BeJACHHE B
CTEIEHb, U3BJICUCHUE KOPHS, JIOTapu(PMUPOBAHKUE, CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
U OOpaTHBIE K HHM), W3YYCHHUE HOBBIX BHJIOB YHCIOBBIX BBIpOKEHUH W (HOPMYI;
COBEPIIICHCTBOBAHWE  IMPAKTUYECKUX HABBIKOB W  BBIUUCIUTEIBHOW  KYJIBTYPHI,
pacuIMpeHre ¥ COBEPILEHCTBOBaHHUE airedpandeckoro ammapara, cOpMHpPOBAHHOTO B
OCHOBHOW IIIKOJIE, U €ro NMPHUMEHEHUE K PEIICHUI0 MaTeMaTHYECKHX W TPUKIIATHBIX
3a/1ay;

- TEOPETUKO-(DYHKITMOHAIbHAST JIMHUS, BKJIIOYAIONIAs CHUCTEMAaTHU3alUI0 U
pacimMpeHre CBeNeHW O (QYHKIHUSIX, COBEPIICHCTBOBAHWE TPaPUIECKUX YMEHHIA,
3HAKOMCTBO C OCHOBHBIMM HJESIMA U METOJIaMH MAaTEMAaTHYECKOTO aHalin3a B 00beMme,
MO3BOJISIONIEM  HCCIEAOBaTh AJIEMEHTapHble (YHKIMM ¥  pemaTh MPOCTEHIne
reoMeTpudeckne, GU3nIecKre u APyTrue MPUKIATHbIC 3a0a49H;



- JVUHUS YpPaBHEHUN M HEPABEHCTB, OCHOBAHHAs Ha TIOCTPOCHHH U
UCCJIEIOBAHUM MAaTeMaTHYEeCKUX MOJIENeH, IMepecekaronascs ¢ aiaredpandyeckol u
TEOPETUKO-(PYHKITMOHAILHON JUHUSMUA u BKJIFOYAIOIIAs pa3BuUTHE, U
COBEPILICHCTBOBAHME TEXHUKU airedpandeckux mpeoOpa3oBaHUi I pelIeHUs
ypaBHEHHUM, HEPABEHCTB U cUCTEM; (POPMHUPOBAHUE CIIOCOOHOCTH CTPOUTH U UCCIIEIOBAThH
IPOCTEUIINE MATEMAaTUYECKUE MOJIETM IpPU PELICHWU NPUKIAIHBIX 3a/1ad, 3a7ad u3
CMEXHBIX U CHEUUAIbHBIX JUCIUIUINH;

- TEOMETPUYECKAsl JIMHUSA, BKIIOYAOIIAs HAIJSIIHBIE TMPEICTABICHUS O
NPOCTPAHCTBEHHBIX (UTypaXx M H3YYCHHE HX CBOICTB, (POPMUPOBAHHUE U Pa3BUTHE
MPOCTPAHCTBEHHOT'O BOOOPAKEHMUSI, PAa3BUTHUE CIIOCOOOB T€OMETPUYECKUX H3MEPEHHUI,
KOOPAMHATHOTO M BEKTOPHOTO METOJOB JUISl PEHICHUS MAaT€MaTUYECKUX U MPUKIATHBIX
3ajad;

- CTOXAaCTUYECKas JIMHUS, OCHOBAHHAs Ha pa3BUTUU KOMOWHATOPHBIX YMEHHH,
IIPEACTABICHUA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOILIEro
MUpa.

JI1s1 ocBOEHMS JUCHUIUIUHBI « MaTemaTrkay, o0yJaromuecs UCIOIb3YIOT 3HaHUS,
yMeHHUs, (QopMHUpYEeMble B XOJ€ U3y4YeHHUs 0011e00pa3oBaTeIbHON JUCHUILIUHBI
«Marematuka». JucuumimHa «MaTemaTukay TakKe SIBJISIETCS OCHOBOM MPU U3YYEHUH
nocieayrmux npodeccuoHanbubIX quctuiuivg («MapopmaTukay, «CTaTUCTHKAY).

OcBoenue coaepxkaHusi y4eOHOM aucUUIUIMHBI «MareMaTuka» oOecreurnBaeT
JOCTH)KEHHE CTYCHTAMMU CIIEAYIOIINX Pe3yabTATOB:

® JIUYHOCHIHBIX:

- cOpMHUPOBAHHOCTh MPEJCTABICHUNH O MaTeMaTHKE KaK YHHUBEPCAaJIbHOM
A3bIKE€ HAyKH, CPEJICTBE MOJECIMPOBAHUSA SIBJICHUI M MPOLECCOB, HACSIX U METOoAax
MaTEeMaTUKH;

- TOHMMaHHWE 3HAYUMOCTH MaTEMaTUKH JIJIsl HAYYHO-TEXHUYECKOro Iporpecca,
c(hOPMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTUKE KaKk K YacTH OOIIe4YeI0BEYECKON
KyJIbTYphl 4Y€pe3 3HAKOMCTBO C HWCTOPHEH pPa3BUTHS MAaTEMAaTUKH, 3BOJIOLHEH
MaTeMaTUUYECKUX HJICH;

- pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
AITOPUTMHUYECKON KYJIbTYpbl, KPUTHUYHOCTH MBIIUJICHUS HA YPOBHE, HEOOXOIUMOM JIJIs
Oyaymieil mnpodeccuoOHaNbHON AEATEeIbHOCTH, s TPOAODKEHUs oOpa3oBaHUS W
caM000pa3oBaHuUS,

- OBJIaJICHHE MATEMAaTUYECKUMM 3HAHUSMU U YMEHUSMU, HEOOXOIHWMBIMU B
MOBCEHEBHON HW3HM, NJII OCBOCHUS CMEXHBIX €CTECTBEHHOHAYYHBIX IUCUHUIUIMH U
JUCHUIUIMH Npo(eCCUOHATBHOTO IUKJIA, IJs MOJy4eHUs oOpa3oBaHUs B O0JIACTAX, HE
TpeOYIOLIUX YIITyOJIeHHOM MaTeMaTH4eCKOW MOATOTOBKY;

- TOTOBHOCTh M  CHOCOOHOCTH K  OOpa3oBaHHMIO, B TOM  4YHUCJE
caM000pa30BaHHI0, Ha TMPOTHKEHUU BCEH IKU3HU; CO3HATENbHOE OTHOUICHHE K
HENPEPHIBHOMY O00pa30BaHUIO KaK yYCIOBUIO YCIEHUIHOW Mpo(ecCHOHATbHOU U
0OIIIECTBEHHOM J1€ATENHHOCTH;

-  TOTOBHOCTb M CIHOCOOHOCTb K CaMOCTOATEIBbHOM TBOPYECKOHM U
OTBETCTBEHHOU JI€ITEIbHOCTH;



- TOTOBHOCTh K KOJUIEKTMBHOM paboTe, COTPYJAHHYECTBY CO CBEPCTHHUKAMU B
o0pa3oBaresbHOM, OOLIECTBEHHO MOJIE3HOW, Yy4eOHO-UCCIIEN0BATENbCKOM, MPOSKTHOU U
JIPYTUX BUAX JACSITEIbHOCTH;

- OTHOUIEHHUE K Mpo(deccuoHaTbHON ASSITENIBHOCTH KaK BO3MOKHOCTU YYacTHs
B PEIICHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHATLHBIX TTPOOJIEM;

® MemanpeoMenHuIx:

- YMEHHE CaMOCTOSTEIbHO ONPEAENATh LU AEATEIbHOCTH M COCTABIIATH
IUIAHBl  JESTENBHOCTH;  CaMOCTOATEIbHO  OCYHIECTBIIATH,  KOHTPOJIMPOBaTb U
KOPpPEKTUPOBATh  JIEATEIbHOCTh; MCIIOJNB30BaTh BCE BO3MOXHBIE pECypChl s
JOCTUKEHUS TOCTABJICHHBIX M€ M peaju3aluu IUIAHOB JESATENbHOCTH; BBIOMPATH
YCIICLIHBIE CTPATETHH B PA3JIMYHBIX CUTYaLUsX;

- yYMEHHME TMPOJYKTMBHO OOIIaThCS W B3aMMOJCICTBOBaTH B IpoLEecce
COBMECTHOI JE€ATEIbHOCTH, YUYUTBHIBATh IMO3HMIMHU APYTMX YYACTHUKOB JAESTEIBHOCTH,
s pexkTuBHO paspeniaTh KOHPIUKTHI;

- BJAQJCHUE HABBIKAMHM IIO3HABATEJIbHOM, Yy4e€OHO-MCCIENIOBAaTEIbCKON U
IPOEKTHOM eATEeIbHOCTH, HAaBBIKAMU pa3pellieHus Mpo0aeM; CHOCOOHOCTh U TOTOBHOCTh
K CaMOCTOSITEJIbHOMY ITOMCKY METOJOB PELICHUS INMPAaKTUYECKHX 3a/1ad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHS;

- TOTOBHOCTh M CIOCOOHOCTP K CaMOCTOSITEIbHOM HH(POPMAIMOHHO-
IIO3HABATEJIBHOM JEATEIbHOCTH, BKIIIOYAas YMEHUE OpPHEHTHPOBATHCA B Pa3IMYHBIX
UCTOYHHUKAX MH(OpMAIK, KPUTUYECKH OLIEHUBATh U MHTEPIPETHUPOBATH MH(POPMAIHIO,
MOJIY4aeMYIO U3 PA3IUYHbIX HCTOYHUKOB;

- BJAQJCHHUE SI3bIKOBBIMU CpPEICTBAMM: YMEHHE SICHO, JIOTUYHO M TOYHO
u3JlaraTh CBOK TOUYKY 3PEHHUS, UCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

- BJAJCHUE HABBIKAMM I[IO3HABATEIIbHOM pedieKcur Kak OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3yJbTAaTOB M OCHOBAaHUU,
IPAaHMI] CBOETO 3HAHUS U HE3HAHHWs, HOBBIX ITO3HABATEJIbHBIX 3a1a4 M CPEICTB JUIS MX
JNOCTHIKEHHS,

- 1IeJIEyCTPEMIICHHOCTh B MOUCKAX U NPUHATUU PEUIeHUH, COOOPa3UTEIbHOCTD
U UHTYULUS, Pa3BUTOCTh  IPOCTPAHCTBEHHBIX  IPEACTaBICHUI;  CHOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TapMOHUIO MUPA;

® npeomMemHbixX.

- c(hopMHpPOBAHHOCTH TPEACTABICHUN O MaTEeMaTHKE KaK 4YacTH MHUPOBOM
KyJIbTYphl M MECTE€ MAaTeMaTHKA B COBPEMEHHOW ITMBUIIM3AIMH, CIOCO0AX OIMHUCAHUS
SIBJICHUM PEAJbHOTO MUPA HA MATEMAaTHUUYECKOM SI3BIKE;

- c(OpPMHUPOBAHHOCTh TPEJCTABICHUNA O MATEMAaTHUYECKHX TOHITHSIX Kak
BAKHEUIIINX MATEMaTHUYECKMX MOJEIAX, MO3BOJIIOMINX ONUCHIBATh U HU3y4aTb pPa3HbIC
IIPOLECCHl U SIBJICHUA; IIOHMMAHHUE BO3MOXKHOCTH aKCHOMATUYECKOIO IIOCTPOCHUSA
MaTeMaTU4YECKUX TEOPUH;

- BJAJEHHUE METOJAMM JI0Ka3aTeJIbCTB U aJTOPUTMOB PELICHUs, YMEHUE HX
IIPUMEHSATH, IPOBOJAUTH JI0KA3aTEIbHBIE PACCYKACHUS B XO€ PELICHU 3a/1a4;

- BJIAJCHHUE CTAaHJAPTHBIMU IIPUEMAaMM  pELICHUs  palMOHAJIBHBIX U
VPPAlHOHAIBHBIX, MOKA3aTEIIbHBIX, CTEINECHHBIX, TPUTOHOMETPUYECKUX YPAaBHECHUN U
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HEPAaBEHCTB, UX CHUCTEM; HCIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM
quCIIe JUIsl IOUCKA IMYTU PELICHHs U WIUTFOCTPALMK PEIEHUS] YPaBHEHUN U HEPABEHCTB;

- c()OpMUPOBAHHOCTH IIPEICTAaBIICHUN 00 OCHOBHBIX HOHATHUAX
MaTEMaTU4YeCKOro aHajiu3a W HUX CBOWCTBAaX, BIAJACHUE YMEHHEM XapaKTEepU30BaTh
noBeneHrne (PyHKIMHA, UCIIONB30BAHUE MOJTYYCHHBIX 3HAHUU IS OMHCAHMS U aHalIMu3a
peanbHbIX 3aBUCUMOCTEN;

- BJIAJICHUE OCHOBHBIMM IIOHATHSIMM O IUIOCKUX M IPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (Urypax, MX OCHOBHBIX CBOWMCTBaxX; C(OPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh TeoMeTpudeckue (pUrypel Ha depTekax, MOJAETSX M B peaIbHOM MHpE;
NPUMEHEHUE W3YUYCHHBIX CBOMCTB TIE€OMETPUUECKHX (Quryp u (opmys A peLIeHHs
reOMETPUYECKUX 3a]a4 U 3a/1a4 C IPAKTUIECKUM COACPKAHUEM;

- c(pOpMUPOBAHHOCTh MPEJCTABICHUN O MPOLIECCaX U SIBICHUAX, UMEIOLINX
BEPOSTHOCTHBI XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PpEAJbHOM MHUPE,
OCHOBHBIX IIOHATUAX OJJIEMEHTApPHOM TEOPUM BEPOATHOCTEH; YMEHUH HaxXOIWUThb U
OLICHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITMMI B MPOCTEHIIMX MPAKTUYECKHX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKH CITyYalHbIX BEJINYNH;

- BJIAJICHHE HABBIKAMHU HCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMm
IIPU PEIICHUU 3a/1a4.

B pe3ynbrate 0CBOCHUS TUCHUILUIMHBI 00yUYarOIIUNCS TOKEH 3HATH!

- 3HAYEHUE MATEMATUYECKOW HAyKW [JIsl PEUICHUs 3a7ay, BO3HHUKAIONIUX B
TEOPUU U MPAKTHUKE; IIUPOTY U OTPAHUYECHHOCTh IPUMEHEHUSI MAaTEMAaTUUECKUX METOJIOB
K aHaJIM3Y U UCCJIEIOBAHUIO MPOIIECCOB U SIBJICHUI B IPUPOJIC U OOIIECTBE;

- 3HAYEHUE MPAKTUKHU U BOMPOCOB, BO3HUKAIOIIUX B CAMOW MaTeMaTHKe, IJis
dbopMUpOBaHUS U Pa3BUTHS MATEMATUYECKON HAYKH;

- WU pacUIMpPEHUs YHCIIOBBIX MHOXXECTB KaK CIOc0o0a MOCTPOEHUS HOBOTO
MaTeMaTHYECKOro ammapara JJjisl pelIeHUs MPaKTUYeCKUX 3a7ad U BHYTPEHHUX 3aj]1ay
MaTeMaTUKH;

- 3HAYEHUE WJCH, METOJOB M PE3YyJbTAaTOB ajreOpbl U MaTeMaTHYECKOIO
aHaju3a JJis IOCTPOECHUSI MOJENEN peabHBIX MPOLIECCOB U CUTYALIHIA;

- BO3MOHOCTH T€OMETPUM JJIsl ONMCAHUS CBOMCTB peallbHbIX MTPEAMETOB U UX
B3aMMHOTO PACMOJIOKEHUS,

- YHUBEpCAJIbHBIA XapakTep 3aKOHOB JIOTUKHM MaT€MaTUYECKUX PacCyKICHUH,
WX IPUMEHUMOCTh B PA3JIMYHBIX 00JIaCTAX YEJIOBEUECKOM e TEILHOCTH;

- pasznuuue TpeOOBaHUM, MPEABIBIIEMBIX K JOKa3aTEIhLCTBAM B MaTEMAaTHKE,
€CTECTBEHHBIX, COIMAILHO-P)KOHOMHYECKUX U TYMaHUTAPHBIX HayKaX, Ha MPAKTUKE;

- poJib  aKCMOMAaTMKM B  MaTeMaTHKe;  BO3MOXKHOCTb  IOCTPOCHUS
MaTeMaTUYECKNX TEOpUM Ha aKCMOMATHYECKOW OCHOBE; 3HAYEHHWE AKCHOMAaTUKH IS
JIPYTUX 00J1acTel 3HAHUS U JIJIs1 TPAKTUKH;

- BEpPOATHOCTHBIM XapaKTep pa3duyHbIX MPOLECCOB W 3aKOHOMEPHOCTEH
OKpY>Karollero Mupa.

B pPE3YIbTATC OCBOCHUS AUCHUIIIINHBI 06yqa}01u1/11710;1 JOJDKCH YMETh.



o Yucnosvle u OyKkeenHvle 8blpadiCeHUs.
ymembu:

- BBITIOJIHATH apu(MeTuyecKue IeHCTBUS, COUeTas YCTHhIE U MUChbMEHHBIC TPUEMBI,
IIPUMEHEHUE BBIYMCIUTENBHBIX YCTPOMCTB; HAXOAUTH 3HAYEHHUS KOPHSA HATYpaJIbHOMU
CTENEHHU, CTENEHU C palUMOHAIbHBIM I[IOKa3aTesieM, Jorapupma, HUCHOJb3ysd MpU
HEOOXOJMMOCTH BBIYUCIHUTEIbHBIE YCTPOWCTBA; MOJB30BATHCSA OLICHKOW M MPUKUIKOM
IIPU IPAKTHYECKUX pacyeTax;

- IPUMEHATH TOHATHS, CBSA3aHHBIE C JEIMMOCTBIO LENBIX YHCEN, IPU PELICHUH
MaTEeMaTUYECKHX 3a/1a4;

- HAXOJAUTh KOPHU MHOTI'OYJIEHOB C OJTHOM IEPEMEHHOM, PacKIIaAbIBaTh MHOIOYJICHBI
Ha MHOKHTEIIN;

- BBIIIOJIHATD ACUCTBUS ¢ KOMIUIEKCHBIMU YHMCIIAMM, I10JIb30BAaThCS I€OMETPHUUECKON
WHTEPIIPETANNEN KOMIUIEKCHBIX YHCEI, B MTPOCTENIINX CIy4asiX HAXOAUTh KOMIUICKCHBIE
KOPHHM YPaBHEHHUI € JEHCTBUTEILHBIMU KO3(PPUIINEHTAMU;

- MPOBOAUTH NPEOOPa30BaHUs YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUM, BKIHOYAIOLIUX
CTENIEHU, paIUKaJIbl, JOrapu(Mbl U TPUTOHOMETPUYECKUE (DYHKIIHH;

- HCII0JIB30BAaTh INPHOOPETEHHbIC 3HAHMA W YMEHHMS B MNPAKTHYECKOM
AEATEJbHOCTH M NMOBCEHEBHOM KM3HH JIA:

- IPAaKTUYECKUX pacueToB 1Mo QopMmyiaMm, BKIOYass (GOpMyssl, coaepKaiue
CTENEeHM, paJUKalbl, JorapuMbl U TPUTOHOMETpPUUECKHE (YHKIUH, UCHOJIb3Ys MpH
HEOOXOMMOCTH CIPAaBOYHbIE MaTEpUAIIbl U IPOCTEHIIINE BHIYUCIUTENIbHBIE YCTPOICTBA.

o  Dyuxyuu u epaguxu
ymemu:

- OIpeNeNsITh 3HaueHUWEe (YHKIMH [0 3HAYCHUIO apryMeHTa MpH Pa3IUYHbIX
crioco0ax 3amgaHus GyHKIINUHU;

- CTPOUTH TpadUKN U3yUYCHHBIX (PYHKIIUH, BBITIOTHATH TpeoOpa3oBaHus rpapuKoB;

- ONIKMCHIBATH 10 rpaduKy U 1o GopMyJie MOBEIEHNE U CBONCTBA (DYHKIIHIA;

- pemiath ypaBHEHHS, CHUCTEMBbl YpaBHEHMI, HEPABEHCTBA, HCIIOJB3YS CBOWCTBA
GyHKUMNA U uX rpaduyecKue NpeacTaBICHUS;

- ICTO0JIL30BaTh TNPHOOPETEHHbIe 3HAHMA W YMEHHSl B NPAKTHYECKOii
AeATeJIbHOCTH U MOBCETHEBHOM KU3HH J1JI51:

- ONIMCAaHUS W WCCJIEOBAHUS C TIOMOIIBI0 (DYHKIMI peaTbHBIX 3aBHCHMOCTEH,
MPEICTaBIICHUS UX TpadruecKu; HHTEPIPETAIuu TpaUKOB peaTbHBIX MPOIIECCOB.

o Hauana mamemamuueckoeo aHaiusa
yMeTh:

- HAXOAUTh CYMMY O€CKOHEYHO yOBbIBAIOIIEH r€OMETPUUECKON TPOTrPECCHH;

- BBIYUCIISITh MPOU3BOJHBIE U MEPBOOOPA3HbIE AJIEMEHTAPHbIX (DYHKIMM, TPUMEHSS
npaBuia BBIUMCIEHUS TMPOU3BOAHBIX M TMEPBOOOPA3HBIX, MCHOJb3YysSd CIPABOYHBIC
MaTepHuaIbl;

- uccaenoBaTh QYHKIMU U CTPOUTH UX TpadUKH ¢ TOMOIIBIO TPOU3BOIHOM;

- pemiaTh 3aa4u ¢ MPUMEHEHUEM ypaBHEHUS KacaTelbHOMN K rpaduKy QyHKIINH;

- pemIaTh 3a/1a4i Ha HaXOXKACHUE HauOOJBIIET0 U HAMMEHBIIIETO 3HaUYeHUsT (PYHKIUU
Ha OTPE3KE;

10



- BBIYUCIIATH TUIOMIAAb KPUBOJIMHEWMHON Tpareuu;

- ICTI0JIb30BaTh NPHOOpeTeHHbIe 3HAHMA W YMeHMS B MNPAKTHYeCKOi
HAesITeJIbHOCTH U MOBCETHEBHOM JKNU3HHU J1JIf:

- peuIeHUsI TeOMETPHUCCKUX, (PU3NMUECKUX, SKOHOMUYECKUX U JPYTUX MPUKIATHBIX
3a/la4, B TOM YHCJIC 3a/1ad Ha HAuOOJbINME W HAWUMEHBIINE 3HAYCHUS C MPUMEHEHUEM
amnrmnapara MaTeMaTUYeCKOro aHaau3a.

o Vpasnenus u nepagencmea
ymembo:

- pemaTth palvoHalbHbIE, IOKa3aTelbHble M JIOTapU(PMHUUECKUE YpaBHEHUS U
HEPaBEHCTBA, UPPALUOHAIIBHBIE U TPUTOHOMETPUUECKUE YPAaBHEHUS, UX CUCTEMBI;

- IOKa3bIBaTh HECJIOKHBIE HEPABEHCTBA,

- pelIaTh TEKCTOBBIE 3aJa4d C IOMOLIBIO COCTAaBJICHUsS YPAaBHEHUN U HEPABEHCTB,
MHTEPIIPETUPYSI PE3YNITAT C YYETOM OIPAHUYECHUI YCIIOBHS 33/1a4U;

- 300paXkaTh Ha KOOPAMHATHOW IUIOCKOCTM MHOXECTBAa PEUICHUN YpaBHEHUU U
HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM;

- HAXOJUTh TPHUOJM)KCHHbIC pEIIECHUS YpPaBHEHUM U HX CUCTEM, HCIOJb3Ys
rpaduueckuit METoI;

- pemiath ypaBHEHUS, HEPABEHCTBA M CHUCTEMbl C NIPUMEHEHUEM TIpapUuecKuX
IIPEICTAaBIICHU, CBOMCTB (DYHKIIMI, IPOU3BOIHOM;

- HCII0/1b30BAaTh NPHOOPETeHHbIC 3HAHUS M YMEHUS B INPAKTHYECKOH
AEATEeJIbHOCTH M NOBCEIHEBHOM KU3HHU [JIA:

- IOCTPOEHHUSI U UCCIIENOBAHUS MPOCTEUIINX MATEMATUYECKAX MOJENEH.

o Onemenmuvl KOMOUHAMOPUKU, CIAMUCMUKY U MEOPUU 8EPOSMHOCEl
ymemp:

- pemiath MpocTeiine KOMOMHATOpHBIE 33Jauyd METOJOM Iepebopa, a Takke ¢
UCIIOJIb30BAaHUEM  M3BECTHBIX  (Gopmys, TpeyrojdbHuka Ilackans;  BBIYMCIATH
ko3 duienTsl 6uHoma HploToHa 1o (opmylie W ¢ UCHONB30BAHUEM TPEYroJbHUKA
ITackans;

- BBIYUCIISITh BEPOSATHOCTM COOBITMII Ha OCHOBE IMOACYETa YHUCJIA HCXOJI0B
(mpocreiiine ciry4yan);

- ICII0JIB30BAaTh NPHOOPETeHHbIe 3HAHMA M YMEHHUS B INPAKTHYECKOH
AeSITeIbHOCTH U NIOBCETHEBHOM KMU3HHU /1JIf:

- aHAJIM3a pEaJbHBbIX YHUCJIOBBIX JIaHHBIX, MPEACTABICHHBIX B BHIE AUArpaMM,
rpadukoB; 11 aHaIu3a HHPOPMAIIUN CTATUCTUUYECKOIO XapakTepa.

o [eomempus
ymembu:

- COOTHOCHUTH IIJIOCKHME TE€OMETpUUYECKHe (UIypbl M TpeXMEpHbIE OOBEKTHI C HX
ONMHCAHUSAMHU, YepTeXKaMH, H300pPaKEHUSMHU; pazIuyaTh U aHAJIU3UPOBATh B3aUMHOE
pacnosoxeHue Quryp;

- n300paXkaTh reoMeTpuyeckue (pUrypsl M Tena, BBHIMOIHITH YEPTEXK MO YCIOBHUIO
3a/1a4u;
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-pemarb reOMETpPUYECKHE  3aJauM, ONMpasCh HA U3YyYEHHbIE  CBOMCTBA
IUTAHUMETPUUECKUX U CTEPEOMETPUUECKUX (PUTYpP U OTHOIICHUN MEXIy HUMH, IPUMEHSISI
areOpanveckuii U TPUrOHOMETPUUYECKUI anmnapar;

- IPOBOJUTH JIOKA3aTelbHbIE PACCYKICHUS IpU pEHIeHUH 3aj7ad, J0Ka3blBaTh
OCHOBHBIE TEOPEMBI KypCa;

- BBIYHUCIIATh JIMHEWHBIE AJIEMEHTHI U YIJIbl B MPOCTPAHCTBEHHBIX KOH(UTypaIusx,
o0BeMBl M TIUIOMIAAM TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX T MU HX MNPOCTEHIINX
KOMOMHAIIHIA;

- IPUMEHATh KOOPAMHATHO-BEKTOPHBIM METOJA JUIsl BBIYMCIICHUS OTHOLICHMI,
PacCTOSIHUM U YIJIOB;

- CTPOUTD CE€YEHHUSI MHOTOTPAaHHUKOB U N300pa)kaTh CEUEHUS TEJl BPALLCHUS;

- HICIOJIb30BaTh NPUOOPEeTeHHbIe 3HAHUS M YMEHHSl B MNPAKTHYeCKOM
AeSITeIbHOCTH U MOBCETHEBHOM KNU3HHU /1JIf:

- HcclieIOBaHus (MOJIETMPOBAHMS) HECIOKHBIX MPAKTHUYECKUX CUTYAIMil HA OCHOBE
U3Y4YEeHHBIX (DOPMYJ U CBOMCTB (uUryp;

- BBIYMCJICHUS JUIMH, TUIOIIAAEH U OOBEMOB peajbHBIX OOBEKTOB IMPU PELICHUU
NPAKTUYECKUX 3a]1a4, UCIOIb3Ys IPU HEOOXOAUMOCTH CIPABOYHUKHU U BHIYMCIUTEIbHbIE
YCTPOMCTBA.

1.4. IlpopuniabHasi cocTaBiasiiOmas (HANPABJIEHHOCTb) 001Ie00pa30BaTeIbLHOM
AUCIHUIJIMHBI:

JucnumninHa «MareMaTuka) OTHOCUTCS K MPOQUIbHBIM Y4€OHBIM JUCITUIUIMHAM -
ob1ieo0pa3zoBaTesibHble  y4eOHbIE JUCHUIUIMHBI, HW3ydyaeMble B COOTBETCTBUM C
tpedoBanusimu OI'OC cpennero odiiero oOpazoBaHusi Ha 0OA30BOM YpOBHE B Mpejeliax
ocoeHust OIIOIT CIIO Ha ©0a3e OCHOBHOTrO oOOHIEro OOpa3oBaHUs C TOJYyYEHHEM
cpeaHero oOmiero oOpa3oBaHusi, HO OoJiee YIIYOJEHHO C YYETOM COIMAIbHO-
AKOHOMMYECKOTO npoduist mpodecCuoHaIbHOTO 00pa3oBaHusl, Cielu(PUKr ocBanuBaecMOM
CHEINATbHOCTH.

[IpodunbHas cocTaBisiomas peanusyercss 3a cyeT oT0opa MpodUIbHBIX

TUJAKTHICCKUX C€IUHUIl U OTpaOOTKM MX Ha IPOJYKTHBHOM YpPOBHE B aJICKBAaTHBIX
dbopmMax BHEAyJIUTOPHON CaMOCTOSATEIbHOM padOThl, B 3aBUCUMOCTH OT Ba)XHOCTH
COOTBETCTBYIOIIMX pa3AelioB (TeM) IS JaHHOW CIENUaTbHOCTH, WCIIOJIb30BAHUS
NMOTCHIMAIA  MOKIUCHUIUIMHAPHBIX ~ CBs3ed ¢ gucruiummHamu: M HpopMarunka,
NudopmarmoHHbie TEXHOJIOTHH B TPO(ECCHOHATBLHON JIeATeIbHOCTH, EcTecTBO3HaHME,
OKOHOMHKA.

[Ipy wu3yueHMH JIUCHUIUIMHBI BHUMAaHHE CTyJeHTa OyaeT oOpamieHo Ha eé
MPUKJIAAHON XapakTep, Ha TO, TJ€ W KOTJ/a, U3y4yaeMble TEOPETUUYECKUE TOJIOKEHUS U
MPAKTUYECKUE HABBIKM MOTYT OBITh HCIOJB30BaHBI B OyAyIIiedl NpakTHYeCKOU
JEATEILHOCTH.

B pesynpTare wW3ydeHHs] IUCHUILIMHBI CTYACHTBHI JOJDKHBI YCBOWTH, UTO
MaTeMaTHYECKHE TOHSTHS, SBISSACh aOCTpakiMei CBOWCTB M OTHOIIECHUU pPeabHOTO
MHUpa, 00J1aJ1at0T OOJIBIION OOIITHOCTHIO MIUPOKOH chepoit MPUMEHUMOCTHU, YTO CYITHOCTh
MPUJIOKEHUN MaTeMaTHUKH K PEIISHUI0 MPaKTHUUYECKUX 3a/ad 3aKJIF0YaeTCs B MEPEBOE
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3a/ad HAa MaTEeMaTUYeCKHH S3bIK, PEIICHHMH €€ W HHTEPIpeTalii TOJTy4YeHHBIX
PE3YNIbTATOB Ha S3BIKE HCXOIHBIX JaHHBIX.

[Ipu oOyueHMM Kypca MaTEeMaTHKH HCIOJB3YIOTCS COBPEMEHHBIE METOABl U
cpeAcTBa OOy4YeHHUs, COONIOJAETCd MPEEMCTBEHHOCTh U3YYEHHUsI TMpeaMeTra IIo
OTHOIIEHUIO K IMKOJBHOM MpOrpaMMme.

1.5. KoanuyecTBO 4YacoB, OTBeJeHHOE HAa OCBOEeHUE 0011e00pa30BaTENIbHOI
AUCHUILINHBI, B TOM YHCJIE:

- MaKcUMaJsbHas yueOHas Harpy3ka — 295 yacos;

- 00s13aTeNbHAS ayIMTOpHAs yueOHas Harpy3ka — 273 Jaca;

- caMocCTosITeIbHas (BHEayIUTOpHas ) paboTa — 4 yaca

- MPOMEXKYTOUHAs aTTecTaius — 18 yacos.

1.6. N3meHeHusi, BHeCEHHble B PpPaldoyyld NporpaMMy IO CPABHEHHIO C
IIpuMepHoi#i MporpaMMoii 1o 001eo0pa3oBaTe/IbHON AMCUUILIMHE:

C uenpio ycrnemHoro 0OCBOeHUs yueOHOTro MaTepuaia U ¢ y4ETOM 4acoB y4eOHOTro
I1aHa no cemectpam B Pabodeil mporpaMme U3MEHEHO KOJMYECTBO 4acoB TeM «OCHOBBI
TpuroHomeTpumn» [IpumepHoil mporpammel.

Paznensr IlpumepHoii mnporpammel «Hayana MareMaTMdeckoro aHalinzay W
«HTerpan M ero mnpuMeHeHHe» o0beauHeHbl B oAuH pasaen Ne9 «Hauana
MaTEeMaTHYECKOr0 aHAJIU3a».

13



2. CTPYKTYPA U COAEP)KAHHUE OBIIIEOBPA3OBATEJIbHOM
YYEBHOU JUCIHIUITJIMHbI

2.1. O0bem 001Ie00pa3oBaTeIbHON YUeOHOM JUCHMILIMHBI U BUAbI Y4eOHOI padoThI

Buay4eOH0iipadboThI O0bemuacon
MakcuMasibHasiydeOHassHArpy3Ka (Bcero): 295
O0s13aTesibHAst ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 273

B TOM 4YHUCJIC.
J'Ia60paTOpHI>Ie 3aHATHUA -

MPAKTHYECKUE 3aHSATHS 100
KOHTPOJIbHBIE pabOThI -
3aHATHS HA YPOKAX 173
CamocrosiTesibHast padoTa o0y4yariuerocs (Bcero) 4
B TOM YHCJIE:

[ToaroroBka MHAUBUAYAIBHOTO MPOEKTA 4
IIpomexxyTouHasi aTrecTanus 18

Hrorosast arrecranus B popme
1 cemecTp — KOHTpOJIbHasI padoTa,
2 ceMecTp —3K3aMeH
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2.2. TemaTuyecKMid IJIAH U COAEPKAHUE YUeOHOI JUCUUILINHBI «MaTemaTuka»

HaumeHoBaHue pa3jiesioB U TeM

Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHbie padoThl, IPAKTHYECKUE
3aHATHS, CAMOCTOSITeIbHasi padoTa 00y4alouuxcs

O0BbeM yacoB

YpoBeHb
O0CBOEHUA

1

2

4

BBenenue

Marematuka B HAayKC, TCXHHUKEC, DKOHOMHKEC, I/IH(bOpMaI_[I/IOHHBIX TCXHOJOTHUAX U
NPaKTHYECKON JedrenbHOCTH. llenn w 3amaum W3ydeHWs MaTeMaTHUKU IpU
ocBoennu npodeccuii CI10 u cnennansaocreit CI10.

1

PA3JIE 1

PA3BUTHUE MNOHATHUA O YUCJIE

19

Tema 1.1. Llesible, pannoHaJbLHbIE U
HefiCTBUTEIbHbIE YHCJIA

Cooeporcanue yuebno2o mamepuana:
HatypanbHble, Lenble M panuoHaibHble uucia. [IpencraBieHue panMoHaIbHbBIX
qucell AeCATUYHBIMU APOOSIMH.
[lepuonnueckue npodu. OOpaieHne nepruoanIecKoil 1podu B 0OBIKHOBEHHYIO.
JlericTBUTENIbHBIEC YHCIIA.

Ipaxmuueckue pabomul:
[Tpubmmxénnpie Berauciienus. [IpubmmkEHHOE 3HaUCHNUE BETMYNHBI U
MOTPEUTHOCTH MPUOIHKSHUI.

Tema 1.2. KoMmmjiekcHbIe YU CJIA

Cooepoicanue yuebHo20 mamepuana:
KommiekcHbie uncna. [leficTBrs Hal KOMIUIEKCHBIMH YKCTIAaMU B alreOpandecKoi

dopwme.

IIpakmuyeckue pabomol:
I'eomerpuueckoe n300pakeHre KOMILUIEKCHBIX yrcend. Mo ynb KOMIUIEKCHOTO
qucia.

PA3JIE] 2

KOPHMU. CTEIIEHHU U JIOTAPU®MBI

28

Tema 2.1. KopHu u crenenu

Cooeporcanue yuebHo2o mamepuana:
O60061menue nonsTus crenern. KopeHb N-oii CTENEeHH U €ro CBOMCTBA.
Kopnu HaTypasibHOM CTENEHHU U3 YKCIa U UX CBOMCTBA.
Crenenu ¢ pauoOHaJIbHBIMU MMOKA3aTENSIMU, UX CBOKCTBA.
CreneHu ¢ IeUCTBUTEIbHBIMY MOKA3aTEISIMH M MX CBOICTBA.

Ipaxmuyeckue pabomul:
Apudmernueckue ACHCTBUSA HAJA YWCIAMHU, HAXOXJIEHHUE MPUOIMKEHHBIX
3HAYEHUW BEJIMYUH U NTOTPELIIHOCTEN BBIYMCIECHUN.
Beluucnenne u cpaBHEHHE KOpHEH M CTENeHeW. DBbIonHeHue pacyeToB c
panukanamu.  HaxoxJeHwe  3HAQYeHUHM  CTENEHEM € palMOHAIBHBIMU
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nokazatesimu. I IpeoOpazoBanusi BBIPOKEHHM, COAEpIKAIIMX CTENeHu. PerieHune
MPPALMOHAIIBHBIX YPABHEHUN

Tema 2.2. JIorapugmbl.

Cooeporcanue yuebHo2o mamepuana:
Jlocapugpm uucna. OcHOBHOe morapu(MUUECKOe TOXIECTBO. JlecaTuynble u
HaTypaJbHbIE JOrapu(PMBl.
[IpaBuna neiictBuii ¢ norapudpmamu.llepexon kK HOBOMY OCHOBAHHIO.
IIpeoOpa3oBanue anredpandeckux BblpaxkeHuil. [IpeoOpazoBaHue palMOHAIbHBIX,
HPpalMOHATIbHBIX BbIPAKEHUM.
IIpeoOpa3oBaHue CTENEHHBIX, I0KA3aTENIbHBIX U JOrapU(PMHUUECKUX BbIPAXKEHUI.

Ipaxmuueckue pabomui:
Haxoxxnenue 3HadueHuil jorapudma 1o npous3BoiIbHOMY OcHOBaHMIO. Ilepexos ot
OJITHOTO OCHOBAHMS K IPYyTrOMY.
Beruucnienue u cpaBHenue jgorapudpmos. JlorapupmupoBaHue ¥ MNOTEHIMPOBAHUE
BBIPaKCHUM.
[TpuGnrxeHHbIe BEIYUCICHNS M PEIICHUS PUKIIAIHBIX 3a/1a4

PA3JIEJI 3

IMPAMBIE U IIJNIOCKOCTH B IPOCTPAHCTBE

30

Tema 3.1. [TapannenbHoCcTH
NPSAMOIi ¥ IJIOCKOCTH B
NPOCTPaHCTBeE.

Cooeporcanue yuedbHo2o mamepuana:
[Ipenmer crepeoMeTpuu. AKCHOMBI cTepeoMeTpuu. HekoTopwie CleAcTBUS U3
akcuoM B3amMHOE pacronoX)eHue IBYX MPSIMBIX B IIPOCTPAHCTBE.
[lapannensHOCTh TPSAMONW U TIUIOCKOCTH B mpocTpaHcTBe. [lapamienbHOCTb
IIJIOCKOCTEM.

IIpakmuyeckue pabomol:
[Ipu3HaKy B3aMMHOIO pacIoIOKEHUs IPSIMBIX. YTOJI MEXIy NpsAMbIMH. B3anmHuoe
PaCIIOJIOKEHUE IPSIMBIX U IIJIOCKOCTEM.

Tema 3.2. [lepneHaNKYJISIPHOCTH
NPAMOM ¥ IVIOCKOCTH B
NPOCTPAHCTBE

Cooeporcanue yuebHo2o mamepuana:
[leprieHAUKYIAPHOCTH MPSIMOM M MIOCKOCTHU. [IepneHauKyIsip 1 HaKJIOHHAs.
Yrom Mexay nOpsAMOM M INIOCKOCTBIO. JIByrpaHHBI yroia. Yroa Mexay
TUIOCKOCTSIMHU.
[leprieHAUKYISIPHOCTH IBYX TUIOCKOCTEH.

Ilpakmuyeckue pabomol:
[lepnenuKynsp 1 HaKJIOHHAS K IUIOCKOCTH. YTOJI MEXAY NPSIMOUA U INIOCKOCTBIO.
Teopembl O B3aMMHOM PACHOJIOKEHUM TPSMOM M IJIOCKOCTH. TeopeMa O Tpex
MEePHEHIUKYISIPaX.
[Ipu3Haku U cBOMCTBa NEPNEHIUKYISIPHBIX MIIOCKOCTEN. PaccTosiHME OT TOUKH A0
IIJIOCKOCTH, OT MPSIMOM A0 MIOCKOCTH, PACCTOSTHUE MEXKIY IJIOCKOCTSIMHU, MEXKIY
CKpCHIMBAOIIUMHUCH ITPAMBIMHU.
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Tema 3.3. 'eomeTpuyueckue
npeodpa3oBaHus MPOCTPAHCTBA.

Cooeporcanue yuebHo2o mamepuana:
[TapannenbHplii TEPEeHOC, CUMMETPUS OTHOCUTENBHO TUIOcKOocTH. IlapamnensHoe
poeKTHpoBanue. M300paxkeHue NpoCTpaHCTBEHHBIX UTYP.

IIpakmuueckue pabomul:
[TapamnenbHOEe TPOEKTHPOBAHWME M €r0 CBOHCTBA. B3amMHOE pacnoioxeHHe
POCTPAHCTBEHHBIX (pUTYD.

PA3JIEJ] 4

KOMBHUHATOPHKA

12

Tema 4.1. DiieMeHTBbI
KOMOMHATOPUKH.

Cooeporcanue yuebHo2o mamepuana:
OcCHOBHBIE TIOHATHS KOMOMHATOPUKH.
®opmymna bunoma Herotona. CBoiCTBa OMHOMUHAIBHBIX KOA(D(DUITMEHTOB.
Tpeyronpuuk [lackas.

IIpaxmuueckue pabomul.

Tema 4.2. Pemienne
KOMOMHATOPHBIX 3a/1a4.

Cooeporcanue yuebHo2o0 mamepuana:

IIpakmuyeckue pabomol:
Wctopust pa3Butus KOMOMHATOPUKHU, TEOPUH BEPOSTHOCTEH U CTATUCTHKU U UX
POJIb B pa3IUYHbIX cepax YeT0BEUECKON JKU3HEACATEIbHOCTH.
Pemenne 3agau Ha mnepebOp BapHMaHTOB M IOJCYET 4YHCIA Pa3MELICHUH,
[IEPECTaHOBOK, COYETaHUN.
bunom Herorona u tpeyronsnuk [lackans. Ilpuknansasie 3a1aqn.

PA3JIEJ 5

KOOPANHATHBI 1 BEKTOPDBI

20

Tema 5.1. MeToa koopauHaT B
NPOCTPAHCTBeE.

Cooeporcanue yuedbnoeo mamepuana:
[TpsimoyrospHas (IeKapToBa) CUCTEMa KOOPIMHAT B IPOCTPAHCTBE.

IIpakmuyeckue pabomol:
dopmyiia pacCTOSHUS MEXIy ABYMs TOUKaMH. YpaBHEHUs C(EpPbI, NIOCKOCMU U
NpAMOU.
JlexkapToBa cucTeMa KOOPJIMHAT B IPOCTPAHCTBE. Y paBHEHUE OKPYKHOCTH, CPEpHI,
IJI0CKOCTH. PaccTosiHue Mexay TOUKaMu.

Tema 5.2. BekTopbl B
NPOCTPaHCTBeE.

Cooepoicanue yuebHo20 Mamepuana:
VYron Mexnay nByMs Bekropamu. [Ipoeknus BekTopa Ha ock. KoopauHaTel BekTopa.
CkayiipHO€E TPOU3BEIEHUE BEKTOPOB.

Ipakmuyeckue pabomol:
Monyne BekTtopa. PaBeHCTBO BekTOpOB. CIIOKE€HHME BEKTOPOB. YMHOXEHHE
BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo HarpaBiIeHUSIM.
JleicTBUSI ¢ BEKTOpPAMH, 3aJaHHBIMUA KOOPJMHATAMHU.
Pemenue 3a1a4 Ha HaXOXACHHUE CKAJISIPHOTO IPOU3BE/IEHHUSI BEKTOPOB.
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BektopHoe ypaBHEeHHE TPSIMON U TJIOCKOCTH.

PA3JIEJ] 6

OCHOBBI TPUT'TOHOMETPUU

33

Tema 6.1. OcHOBHEIE€ TOHATHSA
TPUTOHOMETPHUH.

Cooeporcanue yuebHo2o mamepuana:
Pannannas mepa yrna. BpamarenbHoe IBUXKEHUE.
CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT'CHC YHUCIIA.
3HaKU CHHYCa, KOCHHYCA, TAHT€HCA U KOTAHI€HCA Ha KOOPJIUHATHON TUIOCKOCTH.

IIpakmuyeckue pabomol:
Enunnynas okpy)HOCTh. UucnoBast OKpyKHOCTb Ha INIOCKOCTH.
PajnnaHHbIl METOA U3MEPEHUS YIVIOB BPALLCHHUSI U CBSI3b C IPAJlyCHOM MEPOM.

Tema 6.2. OcHOBHBIE
TPUTOHOMETPUYECKHE TOXKIECTBA.

Cooeporcanue yuebHo2o mamepuana:
[IpeoOpa3oBaHne CyMMBl TPUTOHOMETPHYECKMX (YHKIUH B TPOHM3BEICHUE U
IIPOU3BECHUS B CYMMY.
®opmyiibl cinoxeHuss. Popmyiisl yaABOeHUS. DPopmyabl NOJOBUHHO20 Vead.
[IpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHHI.
Buipaoicenue MPULOHOMEMPUHECKUX @yukyuil uepes manzenc
NON0BUHHO20AP2YMEHMA.

IIpakxmuueckue pabomui:
Tpuronomerpudeckre GyHKIUN YUCIOBOIO apryMeHTa.
Tpuronomerpudeckre GyHKIUU YTIOBOTO apTyMEHTA.
DopMyJsIbl IPUBENCHUS.

Bueayoumopuas (camocmosmenvhas) paboma ooy4arouuxcsi
[TonroToBka WHIUBUAYATBHBIX TPOEKTOB 1O TeMaM «TpuUroHOMeTpuYecKkne
(GYHKIMU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC: UCTOPHSI UX MOSBJIECHUS, CBOIICTBA
u rpadukm»; TpUroHOMETpHS B OKpY)KAIONIEeM MUPE U JKU3HHU YEIOBEKa.

Tema 6.3. Tpuronomerpuyeckue
YPaBHEHHS M HepaBeHCTBA.

Cooeporcanue yuedbno2o mamepuana:
[Ipocreiimme TPUroHOMETPUUYECKUE YPABHEHUS U HEpaBeHCmad.
OOpaTHbIe TPUTOHOMETPUYECKHE QYHKIIMH: apKCUHYC,apKKOCUHYC,apKTaHT'€HC.
Haxoxaenne oOpaTHBIX TPUTOHOMETPUYECKUX (PYHKIMHA: apKCUHYC, apKKOCHHYC,
apKTaHI€HC

Ipaxmuyeckue pabomoi:
Pemrenne npocTenmmx TPUrOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB.

PA3JEJL 7

OYHKIHUHU U TPAPUKH

19

Tema 7.1. @ynkuuu u ux rpadpuxn

Cooeporcanue yuebHo20 mamepuana:
OO6nacTp ornpeeneHUs] © MHOXKECTBO 3HaueHu. I'paduk GpyHKImm.
OO6patubie ¢yHkuu. Obracms onpedenenus u 004ACMb 3HAYEHUL 0OPAMHOU
Gyuxyuu. I padhux obpamnou ¢hynxyuu.
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CreneHHbIC, TIOKa3aTENbHBIC, IOTapu(MMUYECKHE U TPUTOHOMETPHUYECKUE (DYHKITHH
OTIpEJICIICHUS], UX CBOMCTBA U rpauKH.

[IpeoOpaszoBanus rpadukoB. [lapamiensHblid TEPEHOC, CUMMETPHSI OTHOCUTEILHO
oceil KOOpIMHAT ¥ Havaya KOOPHHAT, IPSIMOU Y = X, paCTSHKCHUE U CKaTHE BIOJIb
0Cel KOOpAMHaT.

IIpaxmuueckue pabomul.
[Toctpoenue u urenue rpabukoB GyHKIUHN, 33JaHHBIX Pa3JIMYHBIMU CIIOCOOAMH.

Tema 7.2. CoiicTBa GyHKIUH

Cooeporcanue yuebHo2o mamepuana:
MOHOTOHHOCTb,4€THOCTb,HEUETHOCTH,0T PAHUYEHHOCTb, IEPUOTUIHOCTb.
[IpomexyTku Bo3pacTanus U yObiBanus. HaunOoublliee 1 HauMeHblIee 3HAYCHMUS,
TOYKH IKCTpEMyMa.

I'padmueckas unTepnperanus. [lpumepsl (QyHKIHOHANBHBIX 3aBUCHUMOCTEH B
pealbHbIX Tporeccax u sBieHusX. CnoxHas GyHKuus (kommnozuuus). Ilowamue o
Henpepvl8HOCU YYHKYUU.

Apudmernueckue onepanuu Haa GYHKIHSIMU.

UccnenoBanne ¢ynkuuu. CBoiicTBa JIMHEWHOW, KBaApaTUYHOW, KYCOYHO-
JTUHEHHON U IpOOHO-TMHEHHON (YHKITHIA.

IIpaxmuueckue pabomul.

Bueayoumopuas (camocmosmenvras) paboma odoyuarouuxcs
[ToaroroBka MHAMBUAYAIBbHBIX MPOEKTOB Mo TemMaMm «EI'D kak ocHoBHas (opma
KOHTPOJIS 3HAHUH: TUTFOCBI U MUHYCH»;, «VcTopus TMpoBeneHUs MUCHhMEHHBIX
BBIMTYCKHBIX 9K3aMEHOB 10 MaTeMaTuke B Poccumy.

PA3JIE] 8

MHOTI'OT'PAHHUKHU U KPYIJIBIE TEJIA

33

Tema 8.1. MHOrorpaHHMKH.

Cooeporcanue yuedbno2o mamepuana:
Bepmmnbl, peOpa, rpaHu MHOrorpaHHuka. Pazeepmka. Muozozpannvie yenul.
Buinyknvie mnocoepannuxu. Teopema Diinepa.
IIpusma. Ilpsamasd u waxnounnaa npusma. IlpaBunpHag npusma. Ilapamnenenunesn.
Ky®6.
IIupamupa. IlpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.
Cummerpun B KyOe, B mapajuienenumnese, B npusMe U nupamujae. CeueHus kyoa,
MPU3MBI U TUPAMU/IBL.
[IpencraBienre o NpaBWIBHBIX MHOTOIpaHHUKax (TeTpajrape, KyOe, OKTadJpe,
JOJIEKAdIPe U UKOCAdPE).

10

Ipakmuueckue pabomul:
Pasnuunble BuUIBI MHOTOTpaHHUKOB. WX wu300pakenus. CeueHUs, pa3BepTKH
MHOTOTPaHHUKOB.
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Cooeporcanue yuebHo2o mamepuana:
Humnap wu  koHyc. YcedeHHBId KoHyc. OcHOBaHHME, BBICOTA, OOKOBas
MOBEPXHOCTh, oOOpasyromiasi, pa3Beprka. (OceBble CEUEHHUS U  CEYCHUS,

napajuieIbHbIe OCHOBAHHIO. 6
[lap u cepa, ux ceuenus. KacarenbHast I10CKOCTh K cdepe.
Tema 8.2. Tes1a u IOBEPXHOCTH [Tnomans moBepxHOocTH. Buasl cuMmMeTpuit B mpoctpancTBe. CHMMETpUs Tel
BpAILEHHs] BpaIlleHHsI 1 MHOTOI'PaHHHUKOB.
Ipakmuyeckue pabomul: -
Bueayoumopuas (camocmosmenvras) paboma ooy4arouuxcs
[TonroTroBka WHIAMBHIyalbHBIX IPOEKTOB IO TemMaMm «Poib MareMaTHku B 1
coBpeMeHHOM Mmupe. OCHOBHBIE ATallbl CTAHOBIICHHS MaTEeMaTHKH»;«BnusHue
HCTOPHYECKUX COOBITHI HA PA3BUTUE MATEMATHUKU.
Cooeporcanue yuebHo2o mamepuana:
O6beM u ero uszMmepenue. MHrerpanpHas ¢gopmyna odobema. DopmMynbl 0Obema
Ky0a, MpsMOYTOJBHOTO Mapajuiesienunea, NPU3Mbl, MUIHMHIPA, MUPAMUABI U 6
KOHYCa.
Tema 8.3. U3mepenus: B reomerpuu. | [Tono6ue ten. OTHOIIEHUS MII0IIAAEH TOBEPXHOCTENH 1 00BEMOB MOJOOHBIX TEIl.
Boruncnenue miomanei 1 o0beMoB.
Ipakmuyeckue pabomol:
Pemenne 3amau Ha HaXOXACHUE IUIOIMIATN MOBEPXHOCTEH NMIUHApPA U KOHYCA, 2
o0beMa 11apa U IIomaau chepsl.
PA3JIEJI 9 HAYAJIA MATEMATUYECKOI'O AHAJIN3A 38
Cooeporcanue yuebHo20 mamepuana:
CrocoObl 3aaHusi ¥ CBOWCTBAa YHCIOBBIX TMOCIeq0OBaTenbHOCTEN. /loHAmue o
npeodene  nociedosamenvhocmu.  Cywecmeoganue  npeoeia  MOHOMOHHOU
02PAHUYEHHOU NOCTIe008AMENbHOCTIU.
CymMupoBaHue mocienoBaTenbHocTe. beckoHeuHOyObIBaromas reoMeTpriecKas 8
Tema 9.1. IlocsienoBaTeJIbHOCTH. | IPOTPECCHUS U €€ CyMMa.
YucnoBasi TOCIENOBATEIBLHOCTh, CIIOCOOBI €€ 3aJaHus, BBIYUCICHHS YJICHOB
MOCJIeIOBATEIBHOCTH.
[Ipenen mocnemoBarenbHOCTH. beckoHeYHO yOBIBaromasi TeOMETpPHYECKast
nporpeccusi.
Ilpakxmuueckue pabomol: -
Cooepoicanue yuebHo20 Mmamepuana:
Tema 9.2. IIpousBognas. [TonsiTie o TpoOW3BOAHOW (YHKIMH,E€ TEOMETPUUECKHH U (HU3UIECKUHUCMBICI. 12

YpaBHeHHe KacaTenbHOU K rpaduKy G YHKIUH.
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[Ipous3BogHasd: MEXaHMYECKMA M TEOMETPUYECKHH CMBICT  MPOU3BOIHOM.
VYpaBHeHHE KacaTeIbHOU B 00ILEM BHIE.

[IpousBonHbIE CyMMBI, pa3HOCTH, MpOM3BEACHMs, uyacTHble. [Ipou3BoaHbIE
OCHOBHBIX 3JIeMEHTapHbIX (yHKUUH. [[puMeHeHne mpou3BOIHON K HCCIEIOBAHUIO
(GyHKIUN ¥ TOCTPOEHUIO IPaUKOB.

[Ipumeps! HcnoNb30BaHUS MPOU3BOAHON Ul HaXOXKIACHHSI HAMJTYUYIIETO PELICHUS
B IIPUKJIAIHBIX 3aja4ax. Bropas npousBoaHas.

HccnenoBanue (pyHKIMH C TOMOLIbIO IPOU3BOAHOM.

HaxoxeHre CKOpoCTH JUIs ITpolecca, 3a1aHHoro (opMysoi u rpaduKoM.

IIpaxmuueckue pabomul.
Brruncnenue npousBoansix. [IpaBuna u popmynsl quddepeHurnpoBaHus.
Haxoxnenne HauOobIIer0, HAMMEHBIIETO 3HAYCHUSI U IKCTPEMAIBHBIX 3HAUCHHUI

byHKIIH.

Tema 9.3. IlepBooOpa3nas u
HHTerpa.

Cooeporcanue yuedbHo2o mamepuana:
[Ipumenenue ONPEJIETICHHOTO UHTErpana i Hax0KJICHUAIUIOIAIA
KPHUBOJIMHEWHOM TPAIELVH.
®opmyna Herotona—Jleitbnuna.
Wuterpan u nepBoodpasnas. Teopema Hetorona—1JleiiOHuma.
[IpumeHneHne nHTErpaia K BHIYUCICHUIO (U3MUYECKUX BEIMYMH U TUIOMIAICH.
[Ipumepsl npuMeHeHNs! MHTerpasa B QU3UKe U TEOMETPHUH.

10

IIpakmuyeckue pabomol:
Haxoxenue momaaei KpuBOJIMHENHBIX Tpanenu.
KontposnbHas padorano teme«lIpon3BoiHas, nepBooOpa3Has 1 MHTErpay.

PA3JIEJ 10

3JJEMEHTHI TEOPUU BEPOSITHOCTEM U
MATEMATHUYECKOW CTATUCTUKHA

12

Tema 10.1. D1eMeHTHI TEOPUH
BEPOSITHOCTEI.

Cooeporcanue yuedbnoeo mamepuana:
OcHOBHBIE TIOHSTHS: COOBITHE, BEPOITHOCTH COOBITHS.
CrnoxxeHue W YMHOXKEHUE BEPOSTHOCTEH. [lowsamue ouezagucumocmu coObimuil.
Juckpemnas cnyuatinas eenuduHa, 3aKOH ee pacnpeoeietus..
Knaccuueckoe omnpeneneHue BEepOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, Teopema o
cyMMe BeposTHOcTel. Boruucnenne BepostHoctei. [Ipuknagneie 3apaun.

IIpakmuueckue pabomul:

Tema 10.2. DjaeMeHTHI
MATEMATHYEeCKOM CTATUCTUKH.

Cooeporcanue yuebHo2o mamepuana:
[IpencraBnenne JaHHBIX (TaONUIBI, JUArpamMmbl, TpapuKU), ceHepalbHAs
COBOKYNHOCMb, 8bIOOPKA, CpedHee apudmemuieckoe, MeOUand.
Ilonamue o 3adauax mamemamuyeckou cmamucmuxu. Pewenue npaxmuueckux
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3a0a4 ¢ NPUMEHEHUEM 6EPOAMHOCNTHbIX Memooos.

Ipaxmuueckue pabomul:

IIpencraBienne yncioBbIX AaHHbIX. [IpuKiagHble 3a1au. 2
PA3JAEJ 11 YPABHEHHUSA U HEPABEHCTBA 27
Cooeporcanue yuebHo2o mamepuana:
PanmonainpHble, uppaliioHalIbHbIE, 10Ka3aTeIbHbIEN TPUTOHOMETPUUYECKUE
YPaBHEHUS U CUCTEMBI. 6
PaBHOCHIIBHOCTB YpaBHEHUI, HEPABEHCTB, CUCTEM.
Kopuu ypaBHeHuii. PaBHOCHIIBHOCTH yYpaBHEeHUH. [IpeobpazoBanne ypaBHEHUH.
Ipaxmuueckue pabomul:
Tema 11.1. yPaBHeH“fl W CHCTEMBL | () cHoBHBIC PHEMBI PELICHAS YPABHEHHI (Pa3IoKeHHe Ha MHOKITEIIH, BBEICHIE
YPaBHCHHUU. HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, TpadUYeCKUil METON). 6
OcHOBHBbIE IPHUEMBI PEIICHNS YPAaBHEHUH.
Pemenue cuctem ypaBHEHHI.
Bueayoumopnas (camocmosmenvnas) paboma odbyuaowuxcs
[ToaroroBka MHAMBHUIYAJBLHOIO MPOEKTA HA TeMY «MeETOIbl pelIeHUsI YPaBHEHUI 1
Y HEPaBEHCTB (JIorapu()MUYECKUX, HPPAITMOHAITBHBIX, TPUTOHOMETPUIECKHX ).
Cooeporcanue yuedbHo2o mamepuana:
PanmonanesHble, uppalinoHaibHbIe, TI0Ka3aTeIbHbIC UMpucoHoMempuyecKue 4
Tema 11.2. HepaBencrBa HEPApOeTRa.
Ipaxmuuyeckue pabomul:
OCHOBHBIE IPUEMBI UX PELICHUS pallMOHAIbHBIX, HPPALMOHAIBHBIX, 4
MIO0Ka3aTeJIbHBIX U TPUTOHOMETPHUECKUX HEPABEHCTB.
Cooeporcanue yuebHo20 Mamepuana:
Meton uHTepBaIoB.M300paxkenue Ha KOOpJAMHATHON IJIOCKOCTH
Tema 11.3. Ucnonnb30Banue MHOXKECTBApEIICHU YPAaBHEHHM M HEPAaBEHCTB C JBYMs IIEPEMEHHBIMH U HX 4
CBOWCTB U rpaguKOB (PYHKIUIH IIPH | CUCTEM.
pelleHu YpaBHEHUH U [IpumeHeHne MaTeMaTUYECKUX METOJIOB JIJISl pEIICHUs COJIepKaTEeNbHbBIX 3a/au U3
HEpPaBeHCTB. pa3auyYHbIX 00JacTel HayKH U MPaKTHKU.
Ilpakmuyeckue pabomol: 9
WHTtepnperanus pe3yspTara, ydeT pealbHbIX OTPaHUYECHMI.
Bcero: 295
Oo0s13aTesibHAs ayIMTOPHAsA yyeOHasi Harpy3Ka 2173
CamocrosiTesibHasi padoTa 00y4arouerocs 4
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| TIpoMe:KyTOUHAS ATTECTAIHS | 18

Jlj1g XapaKTepUCTUKU YPOBHSI OCBOCHHSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS CleAyIonue 0003HAUCHUS:

1. — 03HAKOMUTEIBHEIN (y3HaBaHUE paHEe H3YUYEHHBIX OOBEKTOB, CBOICTR);

2. — penpOAYKTUBHBIN (BBIIIOJHEHUE IEATEIBHOCTH 110 00pa3ily, MHCTPYKIIUU WK MOJI PYKOBOJICTBOM IPENOIaBaTes);

3. — IPOIYKTUBHBIN (TUTAHUPOBAHHUE U CAMOCTOSITEIILHOE BHITIOJTHEHUE JICATEIBHOCTH, PEIICHNE TIPOOJIEMHBIX, CHTYAIIHOHHBIX 3a71a4).
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3. YCJI0BUA PEAJIM3AIINN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJBHOU JUCIIUITJINHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MAaTEPHUAIBLHO-TEXHUYECKOMY
o0ecreyeHNI0 peau3anumn 00meodpa3oBaTebHON IUCIUIIUHBI:

Peanu3zamus nmporpaMMbl JUCIUIUIMHBI TpeOyeT Hanuuus y4yeOHOro kabuHera
MaTeMaTUKH

O6GopynoBanne yueOHOro Ka0MHeTA:

- paboure MecTa 00yJaroIIerocs;

- pabouee MecTo mperoaaBaTes;

- TymM0a J1J1s1 XpaHEeHMsI pa31aTOYHOTo MaTepuarna;

- IocKa (MenoBasi);

- y4eOHO-MeToAMYecKas o0ecreueHre KabuHera (HarjsiIHbIe TOCOOUs —
IJ1aKaThl);

Texnnuyeckue cpeacTBa 00y4eHHs:

- MyJbTUMeANITHBIN KoMIuieke (mpoekTop NecNP-210 (mopratuBHbIii),
- skpan 180*180 (mepeHoCHOIA));

- HoyTOyK AcerAspire 3810T ¢ BO3MOXXHOCTBIO MOIKIIOYCHHUS B HHTCPHET
(MecTo XpaHeHHs B OTAee MHHOPMALIMOHHOTO 00ECIICUCHHUS).

3.2. Y4eOHO-MeTOAMYEeCKUI KOMILIEKC 00111e00pa3oBaTe/1bHOM yueOHo
AUCHHUIIMHBI, CHCTEMATU3UPOBAHHBIN 110 KOMIIOHEHTaM

1. HopmaTUBHBIA KOMIIOHEHT

®denepanbHbiii 3ak0H «O0 oOpazoBanuu B Poccuiickoit @eneparumy @3 ot
29.12.2012 r. Ne 273 (¢ m3menenusmu Ha 19 nmexabps 2016 rona), (pemakuus,
nerctBytomas ¢ 1 suBaps 2017 rona)

[Ipukaz MuHnuctepcTBa oOpa3zoBaHus W Hayku Poccuiickoit ®denepanuu
or 14.06.2013r. Ne 464 «OO0 yrBepxknenun Ilopsiaka opraHuzauuu U
OCYILIECTBJICHUSI  00pa3oBaTEIbHON  AEATEIBHOCTH MO  00pa3oBaTEIbHBIM
IporpamMmam CpeHEero nNpodeccuoHaIbHOTO 00pa30BaHU»)

[Ipukaz MunuctepcTBa oOpa3oBanusi u Hayku Poccuiickoit ®eneparuu
or 22.01.2014r. Ne 31 «O BHec€eHMM HM3MEHEHHI B MOPSAOK OpraHu3aluud M
OCYILIECTBJICHUSI  00pa3oBaTEIbHOM  AEATEIBHOCTH MO  00pa3oBaTEIbHBIM
nporpaMMaM CpeIHero mnpo(ecCHOHaIbHOTO O00pa30BaHUsl, YTBEPKICHHBIM
npukazoM Munoopuayku P® ot 14.06.2013r. Ne 464»

[Ipukaz MunoOpnayku P® ot 15.12.2014r. Ne 1580 «O BHeceHUun
U3MEHEHUM B TIOPSAJOK OpraHU3allud W OCYIIECTBIEHUS 00pa3oBaTeNbHOM
JeSATEeIBLHOCTH 10 00pa30BaTEIbHBIM MPOrpaMMaM CPEIHETrO MPO(eCcCHOHATBLHOTO
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o0pa3oBaHus, YTBEPXKICHHBIM MpukazoM MunHoOpHayku P® ot 14.06.2013r. Ne
464»

[Tucemo JlemapraMeHTa TOCYIapCTBEHHOM MOJUTUKU B cdepe MOArOTOBKU
pabouux xampoB u J[I[IO MwunoOpHayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganmmu 1o OpraHu3aIliy TOJYyYCHHS CpeaHEro oOmero oOpa3oBaHUS B
npenenax OCBOCHHsI 00pa3oBaTeNbHBIX MPOTPAMM CPEIHEro MpoQecCHOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOIO O0OIIEro oOpa3oBaHUsA C Y4e€TOM TpeOOBaHUMN
denepalibHbIX TOCYAAPCTBEHHBIX 00pa30BATENbHBIX CTaHAAPTOB U TMOJydaeMou
npodeccun WM CrenruagIbHOCTH CPETHEr0 MPOPECCHOHATIBHOIO 00pa30BaHUs»

®denepanabHbIi  TOCYJapCTBEHHBIM 00pa30BaTeNIbHBIA CTaHAAPT CPEHEro
(momHOTO) OOMmEro obpaszoBanus ot 17.05.2012r. Ne 413 (B pen. IIpukazor
Munob6pHayku Poccuu ot 29.12.2014 N 1645, ot 31.12.2015 N 1578)

@denepanbHblii  KOMIIOHEHT  TOCYJAapCTBEHHOIO  CTaHaapra  OOIIEro
oOpazoBanuss MuHnuctepcTBa oOpazoBanHusi Poccuiickoit ®enepaunu (B pen.
[TpukazoB_Muno6paayku Poccun ot 3 mtons 2008 roma Ne 164;otr 31 aBrycra
2009 roga Ne 320; ot 19 oktsa6psa 2009 rona Ne 427; ot 10 Hosi6psa 2011 romga No
2643; ot 24 suBaps 2012 roma Ne 39; ot 31 guBapsa 2012 roma Ne 69; ot 23 urous
2015 roma Ne 609)

®denepanabHblii TOCYJAapCTBEHHBIM 00pa30BaTENIbHBIA CTaHAAPT CPEIHErO

npodeccuoHaIbHOTO 00pa3zoBanus Mo crenraibHocTH 38.02.01 DxoHOMUKA U
Oyxrantepckuid yueT (mo orpacisim) ot 28.07.2014r. Ne 832

[Ipumepnass mnporpamma oO0IIe00pa30BaTEIBLHON  Y4E€OHOM  JIUCHUILTUHBI
«Maremartuka: anreOpa W Hadajla MaTEeMaTHYECKOTO aHalii3a; TeOMETpUs s
mpoecCHOHANIbHBIX 00pa30BaTENIbHBIX OpTraHMU3aIui, peKkoMeHaoBaHHOW DI'AY
«®H1PO» B KayecTBe NPUMEPHOM NPOTrpaMMbl JUISl pPEATU3ALUA  OCHOBHOU
npodeccuoHanbHON oOpa3oBaTenbHOM mporpammbel CIIO Ha 06a3ze OCHOBHOIO
o011iero oOpazoBaHus ¢ MOJTYYEHUEM CpeHero odiiero oopazoanus 2015 r.

PaGouass mporpamma  00mieo0Opa3oBaTeibHOM  y4eOHOW  JUCHUILIUHBI
«Maremaruka» s cneruanbHoct CIIO 38.02.01 DxoHOMHKA M OyXTaaTepPCKHMA
yuaer (mo otpacism) (6a3oBasg TOAroToBKa) Ha 0a3e OCHOBHOTO 0OIIIEro
oOpa3oBaHUs

KanenmapHo-TeMaTHYeCKU IJIaH 10 y4eOHOM TUCHHIUITMHE «MaTeMaThKa

2. O01meMeToANYEeCKNA KOMIIOHEHT

Meroanueckue peKOMEHIaluu:

- M0 OpraHu3aluu AyAUTOPHON U BHEAYAUTOPHON CaMOCTOSITENIbHOW paOOThI
00y4JaroImxcs;

- 110 HAMMCAHUIO U 3aIIUTe pedepaToB, MPOEKTOB;

- M0 OpraHu3alliud MU TPOBEACHUIO MPAKTHUECKUX paboOT M J1abopaTOPHBIX
3aHATUN 1O Y4eOHOW JUCIUIIINHE.
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3. MeToan4ecKuii KOMIIOHEHT TeM Y4eOHOM TUCHMIIIMHBI

Teopernveckoil CoOCTaBJIAOIICH JUCHUININHDI:

- MaTepuabl MO TEOPETHUYECKOW YacTH JUCHUIUIMHBI (y4eOHUKH, ydeOHBIC
1ocoOus (B T.4. 3JICKTPOHHBIN BapUAHT), KOHCTIEKTHI (TE€3HCHI) JICKITUN );

- JIOTIOJHUTENIbHBIE HMH(POPMAIMOHHBIE MaTEepPHAIBl O  JOCTHXKCHHSX
COBPEMEHHOM HayKH, TEXHUKU, TEXHOJOTU;

- 33/IaHUS IJ1s1 aKTyalu3aldy 3HAaHUH

- 3a/IaHUS 111 OCBOCHMU S, 3aKPEIJICHUS] 3HAHU;

- 3aIaHUS 111 CAMOCTOSITENIbHON PabOThI CTYZICHTOB Ha 3aHATHUSAX (BapUAHTHI);

-COOpPHHUK JOMAITHUX 33JaHWi (BapuUaHTHI C YKa3aHWEM MPUMEPHBIX 3aTpat
BPEMEHU Ha BBHITIOJIHEHUE);

-cOOpHUK 3a/1a4 U YIPaKHEHHIA;

-METOJAMYECKHUE PYKOBOJICTBA MO U3YUYEHUIO TEMBI, pa3jiena (YacTHas METOIMKA
IpernoiaBaTe’s);

-lIEPEYCHb OCHOBHOW W JIONOJHUTEIBHOM JIUTEPATYphl Uil HU3Y4YEHUS
JUCITUTUTUHBI.

IIpakTHYeCKOH COCTABJAOIICH JUCHUIJINHBI:

- TEMAaTHKa KypCOBBIX pa0doT (IIPOEKTOB);

- 3aJaHus ISl OCBOCHMSI, 3aKpEIUICHUs, OTpaOOTKH yMEHHUU (71a00paTOpHBIX
3aHIATHIN U MPAKTUYECKUX padboT);

- METOJIMYECKUE YKa3aHMs IO BBIIOJHEHHUIO MPAKTUYECKUX U JIAOOPATOPHBIX
pabor;

-epeyeHb  JUTEPATypbl, = HOPMATHBHO-TEXHUYECKOHM  JOKYMEHTAIlUH,
PEKOMEHIyeMOM K BBIMOJIHEHUIO KYpCOBOU pabOTHI (MPOEKTA);

-METOJAMYECKUE YyKa3aHUs MO BBHIMIOJIHEHUIO KYPCOBOM palbOThI (IIPOEKTA) IO
JTUCLUTUIHE;

- (OHJ OLIEHOYHBIX CPEJCTB BBHINOJHEHHS MPAKTUYECKUX M JIaOOpaTOPHBIX
paboT, 3aIUTHl KypCOBBIX PaboT.

4. MeTtoaguyecKknii KOMIIOHEHT IO KOHTPOJII0 KadyecTBa 00pa3oBaHuUsl 10
Y4eOHOM JUCHMIIUHE

@DOHJT OIICHOYHBIX CPEJICTB MO AUCITUTUTHHE:

- OIICGHOYHBIC CPEJCTBA JJI MPOBEICHHS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH
oOy4Jarormuxcs (MepedeHb 3aJaHuil JJii KOHTPOJIBHBIX pabOT, BOMPOCOB, TECTHI,
CUTYallMOHHBIEC 3aJla4¥, KEWChl, aJITrOPUTMBI BBHITIOJIHEHUS, TEPEYEHb TEM
WHIUBUyaJIbHBIX IPOEKTOB, pedepaTos, scce, TOKIAIA0B);
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- OIICHOYHBIE CpEACTBA IJsi MPOMEXKYTOYHOM aTTecTaluu OO0ydaroIIuxcs
(mepeyeHb 3aUETHBIX M HK3aMEHAIMOHHBIX BOIPOCOB, CHUTYAIIMOHHBIX 3ajady,
nepeveHb 3aJaHuil 1715t 00s13aTeNbHBIX KOHTPOJIBHBIX padoT).

3.3. UudopManimoHHO-KOMMYHUKAIIMOHHOE o0ecnieueHne 00yyenus. [lepeuenn
HCMOJIb3yeMbIX Y4eOHbIX U31aHuil, UHTepHeT-pecypcoB, 1ONOJHUTEIbHOI
JINTEPATYPHI

OcHo6Hble uCMOYHUKU:
1.Amumos III.A. MartemaTuka: anreOpa U Hay. MaTeMaTHYECKOTO aHanu3a, reometpus: 10-

11 ki.: YueOnuk. — 4-e uza. — M.: Ilpoceemienue, 2017. — 463 c. (I'pud)

2JI.C. Aranacsan I'eometpust: 10-11 xn.: YueOHuk: 0a3.u yriypoBHU.- 4 uzn. — M.:
IIpocsemenne, 2017. — 255 c.

3.Marematuka [ DneKTpoHHbIN pecypc] : yueoHoe nocodue / H.b. Kapb6auunckas [u ap.]. —
DJIEKTPOH. TEKCTOBbIE AaHHblE. — M. : Poccuiicknii TroCy1apCTBEHHBI YHUBEPCUTET
npaBocynusa, 2015. — 342 c. — 978-5-93916-481-8. — Pexum pgocryna:
http://www.iprbookshop.ru/49604.html

ﬂOI’lOJZHMmEJleble UCMOYHUKU.

1. T'eomerpusi, 10-11: yueb. s oOmieoOpa3zoBar.yupexaeHuit: 0a30BbId U
npodun.ypoBuu/ JI.C. Atanacss, B.®. byry3os, C.b. Kangomiies u np. — 20-e uzg.
— M.: IlpocBemienue, 2011. — 255c¢.: un. (I'pud)

2. I'eomerpusa, 10-11: yueb. s oOmeoOpa3oBar.yupexkaeHuil: 0a30BbIl U
npodun.ypoan/ JI.C. Aranacsu, B.®. byry3os, C.b. Kagomues u ap. — 21-e u3n.
— M.: [Ipocsemienue, 2012. — 255¢.: un. (I'pud)

3. Komvoropor A.H. Anre6pa w Havana anamm3a: yde0. mra  10-11  wim.
ob1eo6pazosar. yupexaenuit. — M.: IIpocsemienue, 2006. (I'pud)

4. KonmmoropoB A.H. Anrebpa u Hawama ananmuza: yueO0. mms  10-11 oo
obmeo6pazosar. yupexaenuit. — M.: IIpocsemenue, 2007. (I'pud)

5. KoamoropoB A.H. Anrebpa u Hauwana ananuza+ CD: yue6. mms 10-11 k.
obmeo0Opasosar. yupexaenuii. — M.: [Ipocsemenue, 2010. (I'pud)

6. Kommoropos A.H. Anre6pa u nHauvana anammza + CD: yue6. mama 10-11 xi.

oOmeo0Opasosar. yupexaenuil. — 20-e uzn. - M.: [Ipocsemenne, 2011. (I'pud)

Hopmamuenvie 00Kymenmol:

1. Kouncturynusa P® or 12.12.1993 (c nonpaskamu ot 30.12.2008) // C3
P®. —2009. — Ne 4. — Cr. 445.
2. @epnepanbHbiil 3akoH OT 27.07.2006 Ne 149-D3 (B pen. ot 05.04.2013)

«O0 uHpopmanuu, HHGOPMALIMOHHBIX TEXHOJOTHUIX U O 3aluTe uHGopmanum» //
C3 PO. — 2006. — Ne 31 (Y. 1). — Cr. 3448.
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3. ®enepanbHblil 3akoH OT 29.12.2012 Ne 273-®d3 (B pen. 2014 r.) «O6

obpazoBanuu B Poccuiickoit ®enepanun» // C3 PO, — 2012, — Ne 53 (Y. 1). —
Cr. 7598.

ONOOThWDE

11.
12.
13.
14,
15.
16.
17,

18.
19.
20.

21,

Bbaszvl Oarmblx, uu¢0pmauu0uuo-cnpaeounble U noucKoenole cucmemoal.

Kypnan PAH «Anrebpa n ananus»http://www.pdmi.ras.ru/AA
Kypuan PAH «CoBpeMeHHbIE TPOOIEMBI MATEMATHKN
http://www.mathnet.ru/php/journal.phtml?jrnid=spm&option_lang=rus
Matematuka B OTKPBITOM KOJUIEIIKE

http://www.mathematics.ru

Math.ru: Maremaruka u 00pa3oBaHue

http://www.math.ru

Bes snemenTtapnas matemaruka: CpelHsiss MaTeMaTUyecKas WHTEPHET-IIKOJa
http://www.bymath.net

['eomeTpuueckuii mopran http://www.neive.by.ru

I'paduku pyukuuii http://graphfunk.narod.ru

Allmath.ru — Bcs MaTemMaTHKa B OJJHOM MECTE

http://www.allmath.ru

EqWorld: Mup matemaTuyecKkux ypaBHEHH

http://eqworld.ipmnet.ru

Marematuka on-line: cipaBouHast uH(GOpMaIMs B TOMOILb CTYyIEHTY
http://www.mathem.h1.ru

MareMaTrka B IOMOIIb MIKOJBHUKY U CTYJCHTY (TECTHI 1o MaTtemMatuke online)
http://www.mathtest.ru

Marematuka Jijisi TOCTYNAIOIIUX B BY3bl
http://www.matematika.agava.ru

http://www.fcior.edu.ru (MadopmanmionHbsie, TPECHHUPOBOYHBIC U
KOHTPOJIbHBIEC MaTEPUAJIbI).
http://www.school-collection.edu.ru (EmnHas  xosuteknuu — IUQPOBBIX

o0pa3oBaTeIbHBIX PECYPCOB)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSI
OBHIEOBPA3OBATEJIbBHOU YYEBHOU U CIIUITJIMHBI

Kontponre u  ouneska

nabopaToOpHBIX  padoT,

pE3YyIbTATOB

OCBOCHUA

TAKXKC

HWHAUBUAYAJIBHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHeﬂOBaHHﬁ.

yueOHoU

BBIITOJIHCHU A

Pe3yabTaThl 00yueHus: (0CBOEHHbIE
yMeHHs, YCBOEHHbIe 3HAHMS)

dopmupyembie 001IeyYeOHbIE
H 00IIMe KOMIIeTeHIMHT

DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJbTaToB
o0y4eHust

B pesynabTaTe OCBOEHHUSI IUCHUILIAHBI
00y4Jaronuiics JOJKEH 3HATh.

® 3HAUCHHE MaTeMaTHYEeCKOMU
HAaYKH TS peleHus 3ajad,
BO3HUKAIOIINX B TEOPHUH M NPAKTHKE;
LIUPOTY H OIPAaHUYEHHOCTD

MNPUMCHCHUSA MATCMATHYCCKUX MCTOI0B
K aHAJIN3Y M MCCIEAO0BAHUIO MPOIECCOB
U SIBJICHUM B IPUPOJE U OOLIECTBE;

WNudopmanroHHbIH 610K
Camoob6pa3oBaHue
OK 2,0K 3,0K 4

Texkyumuii KOHTPOJIb:
YcTHBIN GpPOHTATBHBIN
onpoc

Samanus s
CaMOCTOATEIILHON
paboThI
TectupoBanue
IIpomMexxyTOUHBII
KOHTPOJIb:
KounTponbnas pabota
DK3aMeH

® 3HAYCHUE IIPAKTUKU U BOIIPOCOB,
BO3HHMKAIOIIMX B CaMOM MaTeMaTHKe,
s GOpMHpPOBAHUS M pa3BUTHS
MaTeMaTHYECKOU HAYKH;

WudopmManroHHbIH 610K
KommyHUKaIIMOHHBIN OJI0K
Camoopranuzanus
Camoob6pa3zoBanue

OK 2,0K3,0K4,0KS5,0K6

Tekyumuii KOHTPOJIb:
YcTHbIN (GpOHTANBHBII
onpoc

3ananus s
CaMOCTOSITEIILHOU
paboThI
TectupoBanue
IIpoMe:xxyTOYHBII
KOHTPOJIb:
KonTponbnas padora
OK3aMeH

® UIACU DpPACIIUPCHHUA UYHUCIOBBIX
MHOJKECTB Kak croco0a MMOCTPOCHUMA
HOBOI'0O MATCMAaTH4YCCKOI'0  armapara
Il pCHICHUA MPAKTHYCCKUX 3alad U
BHYTPCHHUX 3a1a4 MaTCMaTUKH,

WNHudpopmanroHHbIH 610K
Camoob6pa3oBanue
OK 2,0K 3, 0K 4

Texkymuii KOHTPOJIb:
YcTHBIN (pOHTANBHBII
orpoc

3aganus s
CaMOCTOSITEIIbHOU
paboThl
TectupoBanue
IIpoMe:xxyTOYHBII
KOHTPOJIb:
KonTponbhas pabota
OK3ameH

e 3HAUCHHE UJEH, METOAOB U
pe3yJIbTaToOB anreopsl u
MaTeMaTU4YeCcKoro aHaamn3a JUTSt
IIOCTPOEHUS Mozeen peanbHbIX

IIPOLIECCOB U CUTYaLUH;

HNupopmaninoHHbIi 610K
Camoo0bpa3oBaHue
OK 2,0K 3,0K4,0KS5,0K 6

Texkyumuii KOHTPOJIb:
YcTHbIM QpoHTANTBHBIN
onpoc

3agaHus s
CaMOCTOATEIIHON
paboThI
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TectupoBanue
IIpoMe:xxyTOYHBII
KOHTPOJIb:
KonrponsHas pabora
DK3aMeH

® BO3MOKHOCTH TICOMCTpUU IJId
OIMMCaHUA CBOMICTB PCAILHBIX
PEIMETOB u ux B3aUMHOTO
pacnosoKeHus;

WNudopmanroHHbIH 610K
Camoob6pa3oBaHue
OK 2, 0K 3, 0K 4

Texkyumuii KOHTPOJIb:
YcTHBIN GpPOHTATBHBIN
onpoc

3amanus s
CaMOCTOATEIILHON
paboThI
TectupoBanue
IIpome:KyTOUHBIH
KOHTPOJIb:
KounTponbnas pabota
DK3aMeH

® YHUBEpCAJIbHbIN XapaxkTep
3aKOHOB  JIOTUKM  MaTE€MaTHYECKUX
paccyXJIeHUi, UX TPUMEHUMOCTb B
pa3IMYHBIX O00JACTSIX 4YelOoBeUYeCKOH
e TEeIbHOCTH;

NudopmarnmonHsiii 670K
Camoob6pa3zoBanue
OK2,0K 3,0K4

Texkymmii KOHTPOJIb:
YcTHbIA QpoHTATBHBIN
orpoc

3ananus s
CaMOCTOSITETTbHOM
paboThI
TectupoBanue
IIpoMexxyTOYHBII
KOHTPOJIb:
KonrponsHas pabora
DK3aMeH

e paszinuue TpeOoBaHMii,
MNpEABABIACMBIX K JOKa3aTCJIbCTBAM B
MaTeMaTHKe, €CTECTBEHHBIX,
COLIMAJIbHO-9KOHOMHUYECKUX "
I'YMaHUTapHBIX HayKaX, Ha IPAKTHKE;

WHpopManroHHbIH 610K
KoMMyHUKaMOHHBIN 070K
Camoopranuzanus
Camoo0bpa3oBaHue

OK 2,0K3,0K4,0KS5,0K6

Texkymuii KOHTPOJIb:
YcTHbIN (GpOHTANBHBII
onpoc

SagaHus I
CaMOCTOATEIILHON
paboThI
TectupoBanue
ITpoMe:xxyTOYHBIH
KOHTPOJIb:
KonrtponsHas pabora
DK3aMeH

® DOJIb AKCHMOMAaTHUKHU B
MAaTCMAaTHKE, BO3MOXHOCTb
IMOCTPOCHUA MATEMATUYCCKUX TGOpI/II\/'I
Ha aKCMOMAaTHYECKOH OCHOBC,;
3HAYCHUEC AaKCUOMATHUKU I JPYTHUX
oOIacreii 3HaHUA U IJI TIPAKTHUKH

WNHudopmanroHHbIH 610K
KoMMyHUKaIIMOHHBIH GJ10K
Camoopranusanus
Camoob6pa3zoBanue

OK 2,0K 3,0K4,0K 5, 0K 6

Texkymuii KOHTPOJIb:
YcTHBIN (pOHTANBHBII
orpoc

3ananus s
CaMOCTOATEIILHON
paboThl
TectupoBanue
IIpoMexxyTOYHBII
KOHTPOJIb:
KounTponbnas pabota
OK3aMeH

® BEpOSITHOCTHBIN
pa3IMYHBIX
3aKOHOMEPHOCTEN
MHpa.

XapakTep
IIPOLIECCOB "
OKpPYKAaroIIero

NupopmaninoHHbIi 6510K
KommyHUKaIIMOHHBIH 070K
Camoopranu3anus
Camoobpa3oBaHue

Texkyumuii KOHTPOJIb:
YcTHbIA QpoHTANTBHBIN
OIpoc

3agaHus s
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OK 2,0K 3,0K4,0K 5, 0K 6

CaMOCTOATENbHON
paboThI
TectupoBanue
IIpoMe:xxyTOYHBII
KOHTPOJIb:
KonrponsHas padora
DK3aMeH

B pesynabTaTe OCBOEHHUSI IUCHUILIAHBI
00y4JaronIuics J0JKEH YMeTh.

Texkyumuii KOHTPOJIb:
YcTHbIN GpPOHTATBHBIN
onpoc

3amanus Ui
CaMOCTOATEIILHON
paboThl
TectupoBanue
IIpome:KyTOUHBIH
KOHTPOJIb:
KounTponbhas pabota
DK3aMeH

Yucnoevie u OykeenHbvle
6bIpariceHun

® BBIIOJHATH  apupMeTHYEeCKHue
JeWcTBUs,  codeTas  YCTHbIE U
IIMUCbMEHHBIE IPUEMBI, NPUMEHEHUE
BBIUMCIIUTEIIBHBIX YCTPOMCTB;
HaXOJUTh 3HAYEHUS KOpHS
HATypaJbHOH CTENEHH, CTENEeHUu C
paloHaIbHBIM IIOKa3aTeseM,
norapudma, UCTIONB3YS npu
HEO0X0AUMOCTH BBIYHCIIUTENbHBIE
YCTPOICTBA; MOJIb30BAaThCSI OLEHKON U
MPUKUIKON npu IPAKTUYECKHUX
pacuerax;

® TPUMEHSATH MOHATUS, CBSI3aHHBIE
C JI€TMMOCTBIO LEJBbIX YHUCEN, NpH
pELIEHNN MaTEMAaTUYECKUX 3a/1a4;

® HaXOAWTb KOPHU MHOTOYJIEHOB C
OJTHOM TEpEMEHHOW, pacKJaJabIBaTh
MHOTOYJIEHBI HA MHOXHUTEIIH;

®  BBINOJHSTH JeNCTBUS c
KOMIUIEKCHBIMU 4HCIIaMH,
M0JIb30BaThCS reoMeTpUYECcKOi
UHTEPIIpETAled KOMIUIEKCHBIX YHCEl,
B IpOCTEHIIMX chay4yasX HaxoIuTh
KOMIUIEKCHBIE KOPDHHM YpPaBHEHUH C
NeNCTBUTENbHBIMU KO3 (PULIEHTAMU;

® TIPOBOJUTH npeoOpa3oBaHus
YHUCIOBBIX U OYKBEHHBIX BBIpAaXKEHUH,
BKJIIOYAIOIUX  CTEMEeHH, pajuKaibl,
jgorapumMbl U TPUTOHOMETPHUYECKHUE
byHKINM,
HCII0JIL30BATH npuodpeTeHHbIe
3HAHUSI U1 YMEHHSI B NPAKTHYeCKOM
HeATEeJBHOCTH M NOBCEAHEBHOM

NudopmanmonHsiii 010K
KoMMyHUKaIIMOHHBIH 010K
Camoopranuzarus
Camoob6pa3zoBanue
OK2,0K3,0K4,0K5

Texkymuii KOHTPOJIb:
YcTHbI QpoHTANBHBIN
orpoc

3ananus s
CaMOCTOSITETTLHOM
paboThI
TectupoBanue
IIpoMexxyTOYHBII
KOHTPOJIb:
KonrponsHas pabora
DK3aMeH
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AKHU3HHA JTJIAC

® [IPAKTUUCCKHX pacycToB Io

bopmymnam, BKJIIOUast bopmynsl,
COIEpIKAlllie  CTETEeHHW,  PpaJuKaJIbI,
gorapudMbl U TPUTOHOMETPUYECKHUE
byHKIIH, UCTIOJNIB3YS npu
HE00X0AUMOCTH CIpaBOYHBIC
MaTeprabl " npocreime

BBIYMCIIUTENIbHBIE YCTPOMCTBA.

Dynkyuu u cpaguxu
e OmpeneniaTh 3HaYeHHuEe (QYHKIUU

00  3HAYCHHIO  apryMEeHTa  IIpH
Pa3IMIHBIX crocobax 3aJaHuA
dyHKmn;

® CTPOUTHh TpauKd H3YYEHHBIX
(GyHKUIMH, BBITOTHATH MPEOOpPa30BaHUA
rpaduKoB;

® OMHCHIBATH MO TpapuKy H IO

dbopMylle TOBEIEHUE ©  CBOWCTBA
ynkuit;
e pelaTh YPaBHEHHUS, CHUCTEMBI

YpaBHCHHI, HEPABEHCTBA, WCIOIb3YS
cBoiicTBa (GYHKIUI U MX TrpaduvecKue

IIPEACTABIICHUS;
HCII0JIL30BATH npuodpeTeHHbIe
3HAHUA M YMEHHMS B NPAKTHYECKOH
JAeATeJIbHOCTH W NOBCEJHEBHOM
JKM3HHU JJIS1:

® ONHCaHUS U HCCICNOBAaHUA C
IIOMOUIBIO GbyHKUMH peabHBIX
3aBUCUMOCTEH, IPEACTABICHUS  UX
rpapuyuecKy; UHTEPIPETALNH

rpauKoOB peaslbHbIX MTPOLIECCOB.

NudopmarnmonHsiii 610K
KommyHHMKaImoHHbIH 070K
CamoopraHu3anus
Camoob6pa3zoBanue

OK 2,0K3,0K4,0K5,0K6

Texkymmii KOHTPOJIb:
YcTHbIA QpoHTANTBHBIN
OIpoc

3ananus s
CaMOCTOSITENIbHON
paboThI
TectupoBanue
IIpoMe:xxyTOYHBII
KOHTPOJIb:
KonrponsHas pabora
DK3aMeH

Hauana mamemamuueckozo ananusa
® HAXOAUTh CYMMY OECKOHEYHO

yOBIBaroLIEH F€OMETPUUYECKOU
IIPOTPECCUU;

® BBIYNCIATH IPOU3BOJAHBIE U
nepBooOpa3HbIe AJIEMEHTapHbBIX
GbyHKIUH, MIPUMEHSISI IpaBuia
BBIYHCIICHUS IIPOU3BOJHBIX "
epBOOOPaA3HBIX, WCTIONB3YS

CIIPaBOYHBIE MaTEpPHUAJIBI;

® JCCIIEIOBATh byHKIIUN u
CTPOMTh HUX TpaduUKu C MOMOUIBIO
MIPOU3BOJHOM;

e peliarth 337a4d ¢ MPUMEHEHUEM
ypaBHEHMs KacaTelbHOH K Tpaduky
byHKINM,

e pemarh 33Ja4d Ha HaXOXKJIEHUE
HanOOJIBIIEro " HAauMEHBILIETO
3HaueHUs! QYHKIIMHU Ha OTPE3KE;

HNupopmaninoHHbIN 610K
KommyHUMKaIMOHHBIH 070K
Camoopranuzanus
Camoo0bpa3oBaHue

OK 2,0K3,0K4,0KS5,0K6

Texkyumuii KOHTPOJIb:
YcTHbIN QpoHTANBHBIN
OIpoc

SagaHus I
CaMOCTOATEIILHON
paboThI
TectupoBanue
ITpoMe:xxyTOYHBIH
KOHTPOJIb:
KonrtponsHas pabora
DK3aMeH
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® BBLIYHCIATH TUIOIIA/b
KPUBOJIMHEWHOW TpaIeiuu;
HCNO0Jb30BATH NpuodpeTeHHbIEe
3HAHUSI U1 YMEHHSl B NPAKTHYeCKOM
AeSiTeIbHOCTH M TOBCeIHEBHOM
KU3HH JJIS:

¢ DPCIICHHUA TCOMCTPHUICCKUX,

(bU3NIECKNUX, IKOHOMUYECKHUX U IPYTUX
IIPUKIIAJHBIX 3a]1a4, B TOM YUCIE 3a7a4
Ha  HauOonbIIME W  HAMMEHBIINE
3HaYECHHUS C MPUMEHEHHEM anmapara
MaTEMaTHYECKOI 0 aHAJIN3A.

YPQBHCHM}I U Hepaeencmea

e pemarb paluMOHAJIbHBIE,
IoKa3aTeJabHble U JOrapupmuyecKkue
YpaBHEHUs 51 HEPaBEHCTBA,
UppaLMOHAIIbHBIE u

TPUTOHOMETPUYECKNE YpPAaBHEHUS, HX
CUCTEMBI;

® JIOKa3bIBATh
HEPaBEHCTBA;

® pelarb TEKCTOBBIE 3aJaud ¢
[IOMOILBIO COCTaBICHUs YPaBHEHHUU U
HEPABEHCTB, HHTEPIPETUPYS PE3yJIbTAT

HCCJIIO0KHBIC

C Y4eTOM OTrpaHMYEHUN  YCIOBUA
3a/1a4u;

e u300pakaTb Ha KOOPIMHATHOU
IUIOCKOCTH  MHOXECTBA  PELICHUI

YpaBHEHUH M HEPABEHCTB C JBYMs
IIEPEMEHHBIMH U UX CUCTEM;

® HaXxOAWUTh pUOIMKEHHBIE
pelleHnsT ypaBHEHUH M HX CHCTEM,
UCMOJb3Ys TpapuuecKuil MeTox;

e pewarb YpaBHEHUSI,
HEpaBEHCTBa u CUCTEMBI c
IIPUMEHEHUEM rpapuuecKux
MpPE/ICTAaBICHUH, CBOMCTB (YyHKIUH,
MIPOU3BOIHOI;
HCI0JIL30BATH npuodpeTreHHbIe
3HAHHUSI U YMEHHSI B NPAKTHYECKOMH
AeAITeJIbHOCTH W TOBCeHEeBHOI
JKM3HH IS

® TIOCTPOEHUSI U HCCIEI0BaHUs
MPOCTEHIINX MaTeMaTUYECKUX
MOJECIIECH.

KoMMmyHUKaImOHHBINH 010K
Camoopranuzanus
Camoob6pa3oBaHue
OK2,0K3,0K4,0K5

Texkymmii KOHTPOJIb:
YcTHbIA QpoHTATBHBIN
orpoc

3ananus s
CaMOCTOSITETTbHOM
paboThI
TectupoBanue
IIpoMexxyTOYHBII
KOHTPOJIb:
KonrponsHas pabora
DK3aMeH

dnemenmopl KOMOUHAMOPUKU,
CHamucmuKu u meopuu
eéepoamuocmeit
e pelarb MpOCTENIINE
KOMOMHATOpPHBIE  3a7aud  METOJOM
nepebopa, a TakKe C HCIOJIb30BAaHUEM
U3BECTHBIX  (opMyn, TpeyroabHUKa

KoMMyHUKaIIMOHHBIN OJ0K
Camoopranu3zanus
Camoo0bpa3oBaHue

OK 2,0K 3,0K4,0K 5, 0K 6

Texkyumuii KOHTPOJIb:
YcTHBIN (GpOHTANBHBIN
onpoc

Samanus Ui
CaMOCTOATEIILHON
paboThI

TectupoBanue
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[Tackanst; BBIUUCIATE KOIPDUIIUESHTHI
ounoma HpioTona mo dopmyne u ¢

HCII0JIb30BaHUEM TPEyTroJbHUKA
ITackans;
® BLIYHCIATH BEPOSATHOCTH

COOBITHII Ha OCHOBE TMOJCYETa 4YHCIa
MCX0J10B (ITpOCTEUIINE CITy4an);
HCIOJIb30BaTh npuoOpeTeHHbIe
3HAHUSI U1 YMEHHSI B NMPAKTHYECKOW
AeATeIbHOCTH W TOBCEIHEBHOM
SKM3HM JIJIS:

® aHalM3a pEAIbHBIX YHCIOBBIX
JTaHHBIX, TPEJCTAaBICHHBIX B BHUJE
auarpamM, TpaduKoB; IS aHAIK3A

IIpome:KyTOUHBIH
KOHTPOJIb:
Kontponbnas padota
DK3aMeH

uHpopManuu CTaTUCTHYECKOTO
Xapakrepa.
T'eomempus KoMMyHUKaIIMOHHBIH 010K Tekyumuii KOHTPOJIb:

® COOTHOCHTH wiockue | Camoopranuzanus YcTHbIi QpoHTaNBHBIN
reOMETPUUECKUE burypst u | Camoo0OpasoBanue OIpoc
TpEXMEpHbBIC 00BEKTHI c nx | OK2,0K3,0K4,0K5,0K6 |3amanus mig
OIMCaHUSMU, yepTeKami, CaMOCTOSITEJIbHOU
N300paKeHUSIMH; pa3nuyartb u paloThI
aHAJIM3UPOBATh B3aUMHOE TectupoBanue
pacrionoxxenue ¢uryp; IIpoMeskyTOUHBII

e u300pakaTb  IeOMETpUYECKUe KOHTPOJIb:

(burypsl u Tena, BBIIOIHATH YEPTEX IO
YCIIOBHIO 33]1a4H;

e pemiartb reOMETPUUECKUE
3aaud, OINHUpasChb Ha U3YYEHHBIE
CBOHCTBa IUIAHUMETPUUECKUX U
CTEPEOMETPUYECKHUX ¢buryp "
OTHOLICHUHA MEXJy HUMH, NPUMEHSS
anre0panvecKui u
TPUTOHOMETPUYECKUH anmnapar;

® IIPOBOJUTH JI0Ka3aTeJbHbIE

pacCyIeHHs TpU PEIICHUW 3ajad,
JIOKa3bIBaTh OCHOBHBIE TEOPEMBI Kypca;

® BEIYHCIATH TUHECHHEIC JICMEHTHI
u YTJIbI B MPOCTPAHCTBEHHBIX
KOH(pUTYypanusx, 00beMbl M TIOIIATN
MMOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEN
U UX MPOCTEHIINX KOMOWHAIHII;

® TMPUMEHSTH KOOPJMHATHO-
BEKTOPHBIA METOJA JJISI BBIYUCIICHUS
OTHOILLEHUH, PACCTOSHUN U YIJIOB;

® CTpOUTH cedeHus
MHOT'OTPaHHUKOB )51 n300paxarhb
CEUEHUs TEJI BpAIllCHHUS,

HCIO0JIb30BATH NPUOOPETEHHBbIE

3HAHUS M YMEHHMsI B NPAKTHYECKOI
HAeAITeJIbHOCTH ¥ TOBCeHEeBHOI
JKH3HHU VIS

KonTponbHas padota
OK3aMeH
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® lcclel0BaHuUs
(MonenupoBaHus) HECIIOKHBIX
[IPAaKTUYECKUX CHUTyallud Ha OCHOBE
M3y4eHHBIX (POopMYIT U CBOKCTB (uryp;

e BRIYMCJIICHUS JINH, IJIOIIAACH U
00BEMOB pEANbHBIX OOBEKTOB IPH
pelieHun MPAKTUYECKUX 3ajad,
HCIIOJIB3Ysl npu HEO0OXOUMOCTH
CIPaBOYHMKHA U  BBIYHUCIUTEIbHBIC
YCTPOMCTBA.
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