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1. HACIIOPT PABOYEN ITPOI'PAMMBbI OBIIIEOBPA3OBATEJIbHOM
YYEBHOU JUCIHIUIIJIMHbI

CO0O0.02.02 MaremaTuka
1.1.  OO0sacTh NpUMEHEHHS MPOTrPAMMBI

[Iporpamma  00mIeoOpa3oBaTeibHOM  y4eOHOM  AMCHMIUIMHBI ~ MaTeMaTtuka
IpeIHa3HaYeHa JUIsl W3Y4YeHUs MaTeMaTUKH B TPO(ecCHOHaIbHBIX 00pa30BaTeIbHBIX
OpraHM3alisaX, pealn3yomuX 00pa3oBaTeNbHYI0 MPOrpaMMy CpEIHEro OOIIero
oOpa3zoBaHus B Mpejenax OCBOCHUS MPOrpaMMbl MOATOTOBKH CHEIUATMCTOB CPEIHErO
3BeHa CIIO Ha 6a3e 0OCHOBHOTI'O OOIIEro 00pa3oBaHMs.

[Iporpamma pazpadortana Ha ocHoBe TpeboBanuit ®I'OC COO, npeabsaBIsIeMbIX K
CTPYKTYpE, COAEPKAHUIO U pe3yibTaTaM OCBOCHHs YUeOHOW AMCIMUIUIMHBI MaTemaTuka,
[IpuMepHOi OCHOBHOI 0Opa3oBaTEIBLHON MPOTPaMMbl CPEIHETO 00IIero oOpa3zoBaHus,
0100peHHON pelieHreM  (QeaepatbHOro  yu4eOHO-METOJIUYECKOT0 OOBEAUHEHUS 10
obmemy oOpazoBanuio (MpoTokos oT 28 utoHs 2016 r. No 2/16-3),B COOTBETCTBUM C
PexomenmanusiMu 1o OpraHu3andyd TMOJYYEHUsS CpEeAHEero ooOmero ooOpa3oBaHUs B
mpenenax OCBOCHHUSI 00pa3oBaTeIbHBIX MPOrPaMM CPEIHETO MPOPECCHOHAIBHOTO
oOpa3zoBanusi Ha 0a3e OCHOBHOTO oOIIero oOpa3oBaHusi U TpeOOBaHUI (eaepaabHbIX
TOCYIapCTBEHHBIX  OOpa30BaTENbHBIX  CTAaHAAPTOB  CICHHUATBHOCTEH  CPEHEro
npodeccruoHanbHOro o0pazoBanus (MUcbMo JlemapramMeHTa rocyJapCTBEHHON MOJIUTHKA
B c(pepe moaroToBku padbouux kaapos u 11O Munobpuayku Poccun ot 17.03.2015 Ne
06- 259), u Ha OCHOBE yTOYHEHWU pEeKOMEHIAnui 1mo opranu3aruu momydeHus COO
(ITpotoxon Ne3 ot 25 mas 2017 r.), mpumMepHON TporpamMMbl 0011I€00pa30BaTEIBHON
ydeOHON auciuIuinHbl «MaTeMarrka: anredpa ¥ Hadajla MaTeMaTUYeCKOro aHalln3a,
reomeTpus», pekomeHgoBaHHon «DPOy», ®I'OC no cneuuansHoctu 40.02.01 IIpaBo u
OpraHu3aIMs COUATLHOTO 00€CIIeUeHHUs COIMATbHO-9KOHOMUYECKOTO TTPOQHIIS.

N3yuenne  oOmeoOpa3zoBaTebHOM  ydyeOHOW — MUCHMIUIMHBI — MaTeMaruka
00yJaronMucs C OTrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI OCYIIECTBIICTCS B
cootBercTBUM C [Ipukazom MunucrepctBa oopasoBanus u Hayku PD ot 9 Hos10ps 2015
r. Ne 1309 «O6 ytBepxknenuu Ilopsigka obOecriedeHUsT YCIOBUM JOCTYMHOCTH ISt
WHBAJIUJIOB OOBEKTOB W TMPEAOCTABISEMBIX yCIyr B cdepe oOpa3oBaHHUs, a TaKkKe
OKa3aHWs UM TIPU ITOM HEoOXoaumMoil momoriw», [lomokeHneM o mopsake OO0ydeHHsI
0o0ydJarommxcsi — WHBAJIUAOB M JIMIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBBS,
YTBEPKJICHHBIM MpUKa30oM pektopa oT 6 Hosops 2015Ne 60/0, [Tonoxenuem o ciyxoe
WHKJTIO3UBHOTO oOpa3oBaHuss W mcuxonorudeckor momomu AHO BO «Poccuiickuit
HOBBI YHUBEPCHUTET», YTBEPKIECHHOIO Mpuka3zoMm pekropa ot 20 mas 2016 roga Ne
187/0. IlpenocraBneHue CelMaIbHBIX TEXHUYECKUX CPEACTB 00YUEHHs KOJIJIEKTUBHOTO
U WHIWBUIYATBHOTO TOJIB30BaHUSA, MOAOOP M pa3paboTKa y4eOHBIX MaTepuaoB MIJis
oOydJaronmmxcsi C  OrPAaHMYCHHBIMH  BO3MOXXHOCTSIMH  37I0POBBSI  IIPOU3BOJIUTCS
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IPENoAaBaTEeNsIMU C YYETOM HHAMBUAYAIbHBIX MCUXO()U3HOIOTHYECKHX OCOOCHHOCTEMH
oOydaromuxcsi W crneuupukn npueMa-nepenaun  yuyeOHod  uHdopmarmm. C
o0yyaromuMucsT 1O UWHAMBUAYAIbHOMY TIUIAHY W HWHIMBUAYAIBHOMY TpaduKy
IPOBOJSATCS UHANBHIyaJIbHBIC 3aHITHS U KOHCYJIBTAIIHH.

1.2. Mecro mucnuminnbl B cTpykrype HIICC3

Yyebnass  amcnurummHa — «Marematukay ~— SBISETCS  YYCOHBIM — MPEAMETOM
o0s13aTenbHOM IpenMeTHON oOmactu «Martemaruka u uHpopmarukay OI'OC cpemarero
obmero oopasoBaHusl.

VYyeOnas aucuurinHa «MaTemaTtnkay uzydaercs B o01mieo0pa3oBaTeIbHOM [IUKIIE
yuebHoro tutana IIIICC3 na 6a3e ocHOBHOro oOmiero oOpa3oBaHUS C MOJyYECHUEM
cpeaHero o01miero o0pa3oBaHusl.

B yueOnom mumane IIICC3 yueOnas aucuumivHa «MaTemMaTuka» HaxXOOUTCS B
cocTaBe O0OmMX O00meo0pa3oBaTEIbHBIX YYEOHBIX JIUCUUIUIMH, (OPMUPYEMBIX U3
o0s3aTenbHbIX npeameTHeIXx obmacteir @I'OC cpeanero oo6mero oOpa3oBaHMs, AJIA
cnenuansHocTet CIIO  connanbHO-3KOHOMHYECKOTO MpOoQuist MNpoPecCHuOHaIbHOIO
obpasopanus (CO0.02.02).

B pesynprate ocBoenus yueOHoi guctnumumael  C0OO0O.02.02 Maremaruka
bopmupyroTcs o01eyueOHbpIe KOMIIETEHIIUH 110 YeThIpeM OJIoKaM:

1. Nupopmanuonnblii  0JOK  (YMeHHE  HMCKATh, AHAJU3HPOBATD,
Npeodpa3oBbIBATh, IPUMEHATH HH(POPMALHUIO /ISl PeLIeHUs P0odieM)

MertanpenMeTHbIE pe3yJIbTaThl JOJKHBI OTPAXKATh:

-  TOTOBHOCTb M  CIHOCOOHOCTH K  CaMOCTOSITEIbHOM  HMH(pOPMALMOHHO-
MO3HABATENILHON  JIEATENbHOCTH, BIIAJICHUE HABBIKAMU TIOJNYyYEHUS] HEO0OXOAMMOM
uHhoOpMaIIUU U3 CJOBapel pa3HbIX THUIIOB, YMEHHE OPHEHTHPOBATHCS B PA3ITHUHBIX
MCTOYHUKAX MH(POPMAIIMK, KPUTUUYECKH OLICHUBATh U WHTEPIPETUPOBATH MH(DOpMAIIHIO,
MOJIyYaeMYI0 U3 Pa3JIMYHbIX UCTOYHUKOB;

- yMEHHUE HCMOJb30BaTh CpEeACTBA MH(GOPMAIMOHHBIX U KOMMYHHUKAIIHOHHBIX
texHosoruii (mamee - WKT) B pelieHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3alMOHHBIX 3aJad C CcoOJoJeHneM TpeOOBaHUM OSPrOHOMUKH, TEXHHUKHU
0€30MacHOCTHU, TUTHEHBI, PECYpCcOCOEPEKEHUs, MPABOBBIX U ITHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- yYMEHHE OIpeieisaTh Ha3zHaueHue MW (QYHKIUU Pa3IUYHBIX COIMATBHBIX
WHCTUTYTOB.

VYyebnas aucuuruinHa «MareMaTrukay HarpablieHa Ha (OPMUPOBAHHUE CIETYIOUIUX
00IIMX KOMIETEHIINH, BKIFOYAIONNX B c€0sI CITIOCOOHOCTD:

OK 4. OcymiecTBisiTh MOUCK U HMCMHOJb30BaHUE WH(OpMAIuu, HEOOXOAUMOU IS
3(h()EKTUBHOTO BBITIOJHEHUS MPOQPECCHOHANBHBIX 3a1ad, MNpodhecCUOHATBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 5. MHcnonw3zoBath HMHPOPMANMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHU B



po(ecCUOHaNbHOM eI TeIbHOCTH.
OK 9. OpueHTHpoBaThCs B YCIOBUSIX MOCTOSIHHOTO U3MEHEHUS MTPABOBOM 0a3bl.
IIK 1.5. OcymectBiaTs (GpopMUpOBaHUE W XpaHEHHUE JeNl MoJjiydaTesell MeHCHUH,
OCOOUH U APYTUX COIUATBHBIX BBIMIIAT.

2. KomMMyHuKkaTUBHBIH 0JI0K (YyMeHHe J3(PPEeKTHBHO COTPYAHHYATH C
APYTMMH JIOAbMH)

MeranpenMeTHbIE pe3yJIbTaThl JOJKHBI OTPAXKATH:

- YMEHHE MPOIYKTHUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOLIECCE COBMECTHOM
JESITEIbHOCTH, YYUTHIBATh MO3HUIMU JPYTHX YYAaCTHUKOB ACSATENbHOCTH, 3(P(HEKTHUBHO
paspearb KOHQIUKTHL;

- BIAJCHUE SA3BIKOBBIMM CPENCTBAMHU - YMEHHE SICHO, JJOTUYHO M TOYHO M3Jararhb
CBOIO TOYKY 3PEHMS, HCIIOJIb30BATh aICKBATHBIE SI3bIKOBBIE CPEJCTBA.

VYyeOHas qucnumuinHa «MaTeMaTHKay HarpaBjieHa Ha (OpMHpPOBAHHE CIIEAYIOIINX
00X KOMIIETECHIIMH, BKIIOYAIOIIHUX B ce0s1 CIIOCOOHOCT:
OK 6. Paborarh B KOJJIEKTHBE M KOMaHze, YPPEKTUBHO 0OIIATHCA C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.
OK 7. bpatp Ha ce0s OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMAaH/bI
(MOTYMHEHHBIX ), pE3YIbTaT BHIMIOJHEHUS 38 TaHHM.

3. Camoopranusanus (ymeHue CTABUTH eJu, IUVIAHMPOBATD,
OTBETCTBEHHO OTHOCHUTBLCH K 30POBBHIO, MOJHOLEHHO HCHOJb30BATh JUYHOCTHbIE

pecypchbl)

MeranpeaMeTHbIE PE3YIIbTAThI JOJKHBI OTPAXKATh:

- YMEHHME CaMOCTOSITEIBHO ONPEAENHATh LEIU ACATEIbHOCTH U COCTaBIAThH ILJIAHbI
JESATENPHOCTH; CaMOCTOATENBHO OCYIIECTBIATh, KOHTPOJIUMPOBATH U KOPPEKTUPOBATH
JESTENBHOCTD; UCIIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTUKEHUS ITOCTABJICHHBIX
nejael W peanu3aldyd IUIAHOB JIEATENILHOCTH; BBIOMpATh YCIICIIHBIE CTPATETHU B
pPAa3JIUYHBIX CUTYaLHSX;

- YMEHHUE CaMOCTOSATEIBHO OLCHUBATH W MPUHUMATH PEIIEHUS, OMPEACISIONINE
CTPATETHIO MOBEAECHHUS, C YUETOM I'PaKJAHCKUX Y HPABCTBEHHBIX IEHHOCTEW;

- BJIaJICHHE HaBbIKAMU TO3HABATEIBHON pedieKcu Kak OCO3HAHUSI COBEPIIAEMBbIX

JNEUCTBUM U MBICIMTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, I'PAHUILl CBOETO
3HAHMS U HE3HAHUS, HOBBIX II03HABATEJIBbHBIX 3a7a4 U CPEICTB UX JOCTUKECHUS.

VYyeOnHas aucnuruimHa «MaTeMaTrkay HarpaBiieHa Ha (POPMUPOBAHKE CIICTYIOITUX
00IIMX KOMIETEHIINH, BKIFOYAIONNX B c€0sI CITIOCOOHOCTD:

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JIEATEILHOCTh, BHIOMPATh TUIIOBBHIE METOIBI U
CrocoObl BBITTOTHEHUST TPOhEeCCUOHATBHBIX 337ad, OIEHWBATh WX J(PPEKTHBHOCTh U
Ka4uecTBO.

OK 10. CobmtogaTh OCHOBBI 3I0POBOTO 00pasa KU3HH, TPEOOBAHUS OXPaHbI TPY/A.

4, CamooOpa3oBanue (rOTOBHOCTbL KOHCTPYMPOBATH M OCYLIECTBJIATH
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COOCTBEHHYI0 00pa30BaTEJIbHYK) TPAeKTOPUI0 HA TPOTSKEHWH BCeil KHU3HMU,
o0ecrieunBasi yCHEeMIHOCTh U KOHKYPEHTOCIOCOOHOCTD)

MeTtanpeameTHbIE pe3ynbTaThl JOJKHBI OTPaXkKaTh:

- BJIaJIcHUE HaBbIKaMH MO3HABATENIbHOM, Yd4eOHO-MCCIEA0BATEIBCKON 1 IPOEKTHOM
JESATEIbHOCTH, HaBBbIKAMM pPAa3pelleHus] MpoOJeM; CHOCOOHOCTh MU TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB pEIICHHsS MPAKTHYECKUX 3a7ad, MPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

OK 1. IlonumaTh CYIIHOCTh M COLMAJBHYIO 3HAYUMOCTb CBOEH Oynyliei
npodeccun, MposIBIATH K HEH.

OK 8. CamocTosTeIsHO ONPEACNATh 3aa49u MPoheCCUOHATBPHOTO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMATHhCS CaMOOOpa30BaHHWEM, OCO3HAHHO IUIAHUPOBATH IOBBIIICHUE
KBIM(PUKALIUU.

OK 12. IIposBisATh HETEPIUMOCTD K KOPPYILHOHHOMY ITOBEJICHHUIO.

1.3. Heamun u 3agauyum o0meoOpa3oBaTeJJbHOM Y4eOHOM JMCHUIIMHBI —
TpPeOOBaHMS K pe3yJibTATaM OCBOCHUS AUCHUIIIUHBI:

Conepxanue yueOHOM TUCHUIUIMHBI «MaTteMaTHuKa) HalpaBlIeHO HAa JOCTH)KEHUE
CIEIYIOIMNX LeJe:

- obecrnieueHue c(HOPMUPOBAHHOCTU MPEJICTABICHUN O COLMAIBHBIX, KYJbTYPHBIX U
HUCTOPUYECKHX (PaKTOpax CTAaHOBJICHUS MAaTEeMaTHKH;

- oOecrieueHne  c(hOPMHUPOBAHHOCTH  JIOTUYECKOTO,  AJITOPUTMHUUYECKOTO U
MaTE€MaTH4YE€CKOTO MBIIIJICHHUS;

- obOecreueHue cHOPMUPOBAHHOCTH YMEHHM MPUMEHSTH IOJTYyYCHHBIC 3HAHMS IIPU
pelIeHUH Pa3IMYHbIX 33]1a4;

- obOecrieueHue CHOPMHUPOBAHHOCTH TPEACTABICHUNA O MaTeMaTUKE KaK 4YacTd
00111e4eNTIOBEYECKON KyJIbTYpbl, YHUBEPCAIBHOM SI3bIKE HAYKH, TTO3BOJISIOIIEM OIMUCHIBAThH
Y U3y4aTh peajbHbIC MPOIIECCHI U SIBJICHUS.

Conepxanve ydeOHOW JUCHUILIMHBI pa3pad0TaHO B COOTBETCTBHU C OCHOBHBIMH
COJICPKATEIIbHBIMM JIMTHUSIMHA O0yYCHHUSI MaTeMaTHKE:

- anreOpanyeckass JIMHUSA, BKIIOYAIOIIAs CHUCTEMATH3allUI0 CBEJICHUM O
YHuCIax; U3y4eHUE HOBBIX U O0OOIIEHHE paHee M3yUYEHHBIX Omepanuii (BO3BEICHHE B
CTENEeHb, U3BJICUCHHUE KOPHS, JorapudMUpOBaHUE, CHHYC, KOCHHYC, TAHT€HC, KOTAaHTECHC
U OOpaTHbIE K HHM), W3YYCHHUE HOBBIX BHJIOB YHCIOBBIX BBIpOKEHUNH U (Hopmyd;
COBEPIICHCTBOBAaHUWE MPAKTUUYECKUX HABBIKOB U  BBIYUCIUTEIBHON  KYJIBTYpHI,
paciiMpeHrue U COBEPIICHCTBOBAHUE ajreOpanyeckoro ammapara, chOpMHUPOBAHHOTO B
OCHOBHOM IIIKOJIE, ¥ €ro MPUMEHEHHE K PEHICHHUI0 MaTeMaTHYECKUX W TMPUKIAJTHBIX
3a7]a4;

- TEOPETUKO-(DYHKIIMOHAJIbHAS JIMHMS, BKJIIOYAIONIAs CHUCTEMaTHU3alUui0 U
pacIpeHre CBENCHM O (QYHKIHUSAX, COBEPIICHCTBOBAHUE TpaUUuecKuX YMEHHI;
3HAKOMCTBO C OCHOBHBIMH HJCSIMH M METOJaMH MaTeMaTHYECKOIo aHaIM3a B o0beMe,



MO3BOJISIFOIIEM  MCCJICIOBaTh  AJIEMEHTApHbIe (YHKIMU M pelmiaTh MPOCTEHIINE
reoMeTpruecKue, GU3MUecKue u Apyrue MPUKIAIHbIC 3a/1a4H;

- JMHUS YpaBHEHWH ¥ HEPABCHCTB, OCHOBAaHHAas Ha IMOCTPOCHUH H
UCCIIC/IOBAHUM MAaTEMAaTHUYECKUX MOJICIeH, IepeceKamasics ¢ aureOpandeckon Hu
TEOPETUKO-(PYHKIIMOHATBHOHN JTHHHUSIMH ¥ BKITIOYAIOIIAsl pPa3BUTHE U COBEPIICHCTBOBAHHE
TEXHUKH alreOpandeckux MpeoOpa3oBaHUMM I PEIICHUsS YpPaBHCHHA, HEPaBEHCTB M
cucteM; (GOpPMHpPOBAHUE CIIOCOOHOCTH CTPOUTH W  HMCCIEIOBATH IMPOCTEHUINHE
MaTEeMaTHYECKUE MOJICIIM TIPH PEIICHUW TMPUKIAJIHBIX 337a4, 3a7ad U3 CMEKHBIX H
CHCIHATBHBIX JUCIIATLINH,

- TreOMETpPHUCCKas JIMHWSA, BKJIIOYAIOIIAs HArJIsAHBIC IPEACTABICHUS O
IPOCTPAHCTBEHHBIX (UrypaXx W HU3ydeHHE HX CBOWCTB, (DOPMHUPOBAHHEC W pPa3BUTHE
IPOCTPAHCTBEHHOTO BOOOPaKEHHsI, Pa3BUTHE CIIOCOOOB T€OMETPUYCCKHX H3MEPCHUH,
KOOPJMHATHOTO U BEKTOPHOTO METOJIOB ISl PELICHUS MAaTEMaTHYCCKUX M TPUKIIATHBIX
3amad;

- CTOXaCTHYECKas JIMHUS, OCHOBaHHAs Ha PAa3BUTHA KOMOWHATOPHBIX YMCHHM,
NPEJICTABICHHA O BEPOATHOCTHO-CTATUCTUYCCKUX 3aKOHOMEPHOCTSIX OKPYIKAIOIMIETO
MUpa.

JI1st ocBOeHUsT JUCHUIUIMHBI «MaTeMaTthka» oOyJaroluecs: UCIOoJIb3YIOT 3HaAHUS,
yMeHus, (QOopMHUpPYEeMbIE B XOJ€ U3Y4YeHHUs] O0O0IIe00pa30BaTeIbHON JIUCHUILIMHBI
«Maremarukay. Jluciuniauna «MaremaTtuka: anredpa, Hadajlla MaTEMaTUYECKOTO
aHanu3a, TEOMETPUS» TaKKE SBISIETCS OCHOBOM TMPU U3YYEHHH MOCIEIYIOUIUX
npodeccuonanbubix quctuiuing («MudopmaTukay, « CTaTUCTHKAY).

OcBoenune cojaepkaHusg y4eOHOW IUCHUIUIMHBI «Maremarukay oOecredynuBaeT
JOCTI)KEHHUE CTYICHTAMHU CIICYIOIINX Pe3yabTATOB:

® JIUYHOCHIHBIX'

- chOpPMHPOBAHHOCTh TMPEJCTABICHUN O MaTeMAaTHKE KaK YHHUBEPCATLHOM
S3BIKE HAYKH, CPEICTBE MOJCIMPOBAHUS SIBJICHUN M TIPOIECCOB, HACSIX M METOIaX
MaTEeMaTHKH;

- TIOHMMaHHWE 3HAYUMOCTH MaTEMATUKH ISl HAYYHO-TEXHUYECKOTO Tporpecca,
c(hOpMUPOBAHHOCTh OTHOIIICHHUS K MaTeMaTWKe KaK K 4YacTu OOIleyYeoBeUecKon
KyJIbTYphl u€pe3 3HAKOMCTBO C HCTOpUEN pa3BUTHS MaTEMATWUKH, OSBOJIOLHEH
MaTeMaTUUYECKUX HJICH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUSI, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHYECKOW KYJIbTYpPbl, KPDUTHYHOCTH MBIIUJICHUS Ha YPOBHE, HEOOXOIUMOM JIJIst
Oynymeld TpoQpEeCCHOHAIBHON JCATEIBHOCTH, IS TPOJOJDKEHUS O0O0pa3oBaHUS U
caM000pa30BaHus;

- OBJIAJICHHEC MaTEMaTHYCCKUMH 3HAHMSAMHU M YMEHUSMH, HEOOXOIUMBIMU B
MOBCEIHEBHON JKWU3HM, JJII OCBOCHHS CMEXHBIX €CTCCTBCHHOHAYYHBIX IUCIHUIIINH U
JUCIUTUINH TpOo(eCCUOHATBHOTO IMKJIA, IS MOJy4eHUs oOpa3oBaHMsI B OOJACTSIX, HE
TPeOYIOMNX YIITyOJIeHHOM MaTeMaTUUeCKON MOATOTOBKY;

- TOTOBHOCTh M  CIIOCOOHOCTh K  OOpa30BaHHUIO, B TOM  YHCIE
caM0o00Opa30BaHMUIO, HA TMPOTHKEHUM BCEW JKU3HU; CO3HATENBHOE OTHOIICHHE K
HEMPEPHIBHOMY O00pa30BaHUI0 KaK yYCIOBUIO YCIEHNIHOW mMpodecCHOHANBHOU U
OOIIIECTBEHHOM ICATEIIHLHOCTH;



- TOTOBHOCTh W  CIIOCOOHOCTh K CaMOCTOSITEJIbHOW  TBOPYECKOM |
OTBETCTBEHHOM JEATEIIbHOCTH,

- TOTOBHOCTh K KOJUIGKTHBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHUKAMHU B
o0pasoBaTenbHOM, OOIIECTBEHHO TOJIC3HOU, Y4eOHO-UCCISN0BATEILCKON, MTPOCKTHON H
JIPYTUX BUJIAX ACSATEIbHOCTH;

- OTHOINIEHHUE K MPOo(HeCCHOHATHLHON JACSITEIILHOCTH KaK BO3MOXKHOCTH YYaCTHS
B PEIICHHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAITMOHAIBHBIX MMPOOJIEeM;

® MemanpeoMenHuIx:

- YMEHHE CAaMOCTOSTEIbHO ONPEAENATh LN JAEATEIbHOCTH M COCTABIIATH
IUIAaHBl  JEATEIBHOCTH;  CaMOCTOSATEIbHO  OCYHIECTBIIATh,  KOHTPOJIMPOBATb U
KOPPEKTUPOBATh  JEATENBHOCTh, HCIOJb30BAaTh BCE BO3MOXKHBIE PECYpChl IS
JOCTH)KEHHSI TMOCTABJIEHHBIX LEJNEe W pealn3alud IUIAHOB JESTEIbHOCTH; BBIOMPATH
YCHEIIHbIE CTPATETUU B PA3IMYHBIX CUTYALMSIX;

- yYMEHHME MPOJYKTUBHO OOIIATHCS W B3aUMOJCHCTBOBaTH B MPOLECCE
COBMECTHOI JE€ATEIbHOCTH, YUYUTBHIBATh IMO3HMIMHU APYTMX YYACTHUKOB JAESATEIBHOCTH,
3¢ (deKTUBHO pa3peniaTb KOH(PIUKTHI;

- BJIaJICHUE HaBbIKAMU II03HABATEJIbHOM, Y4eOHO-MCCIIEAOBATEIBCKON U
IPOEKTHOM eATEeIbHOCTH, HaBbIKAMU pa3peleHus IpodyieM; cioCOOHOCTh U TOTOBHOCTD
K CaMOCTOSITEJIbHOMY ITOMCKY METOJOB PELICHUS NMPAaKTUYECKHX 3a/1ad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB [TO3HAHMSI,

- TOTOBHOCTh M CIOCOOHOCTP K CaMOCTOSITEIbHOM HH(POPMAIMOHHO-
MO3HABATEJIbHOM JI€ATEIbHOCTH, BKIIIOYAas yMEHUE OPHEHTHPOBATHCS B Pa3IMYHBIX
MCTOYHHUKAX MH(POPMALIMH, KPUTHYECKH OLIEHHBATh U MHTEPHPETUPOBATH MH(OpMALHIO,
MOJIY4aeMYIO U3 PA3IUYHbIX HCTOYHUKOB;

- BJAJCHUE SI3bIKOBBIMU CpPEICTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO
U3JIaraTh CBOK TOUYKY 3PEHUs, UCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPE/ICTBA,

- BJIaJICHUE HaBbIKaMHU IIO3HABAaTEeNIbHOM pediexkcun Kak OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB M OCHOBAaHMIA,
I'PaHULl CBOErO 3HAHWS M HE3HAHUS, HOBBIX ITO3HABATEJBHBIX 3a/1a4 W CPEICTB JUIS MX
JNOCTHIKEHHS,

- EJNeYCTPEMJIEHHOCTh B MOMCKAX U MPUHITUH PEIICHU, COOOPa3UTEIbHOCTh
U HUHTYUUUS, Pa3BUTOCTh  NPOCTPAHCTBEHHBIX  MPEJCTABICHUN;  CIIOCOOHOCTH
BOCIIPUHUMATh KPAacoTy U TAPMOHUIO MUPA;

® npeoMemHbIxX:

- c(OpMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KakK YacTH MHPOBOU
KyJbTYpbl U MECTE MaTeMaTUKH B COBPEMEHHON IMBWIIM3AIMH, CIIOCO0aX OMUCAHUS
SABJICHUM PEATIbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

- c(OpMUPOBAHHOCTb MPEJCTABICHUA O MaTEeMaTHYECKUX TMOHATHSIX Kak
BAKHEMIINX MATEMATUYECKUX MOJEIIAX, MO3BOJISIOMIMX OINHCHIBATh U U3Y4YaThb PA3HBIE
MPOLIECCHI W SABJECHUS, NOHUMAHHE BO3MOKHOCTH aKCMOMATHYECKOrO0 IOCTPOCHHUS
MaTeMaTU4YECKUX TEOPUM;

- BJIAJICHHE METOJAMM JI0KA3aTEJIbCTB M AJITOPUTMOB PELICHHUS, YMEHHE HX
IIPUMEHSITH, IPOBOIUTH T0KA3ATENIbHBIE PACCYKIAEHU B X0 PELICHUS 3a/aY;
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- BIAQJACHUE CTAaHJAPTHBIMA @pHUEMaMH  pPEUICHUS  PAlUMOHAIBHBIX U
UPPAaLMOHAIBHBIX, IOKA3aTEJIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN H
HEPaBEHCTB, MX CHUCTEM; HMCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM
quCIIe JUIsl IOUCKA IYTH PEIICHUS U WIUTFOCTPALMU PEIEHUS] YPaBHEHUI U HEPABEHCTB;

- c(hopMHPOBAaHHOCTH IIPEACTABICHUN 00 OCHOBHBIX MTOHATHSX
MAaTeMaTHYECKOr0 AaHalu3a M HX CBOWCTBAX, BJIAJACHUE YMEHHEM XapaKTEPU30BATh
noBeneHrne (PyHKIMNA, HUCIONb30BAHUE TOTYYCHHBIX 3HAHUU ISl OMHCAHMS W aHalIMu3a
peanbHbIX 3aBUCUMOCTEN;

- BJIAJICHUE OCHOBHBIMM IIOHATHSIMM O IUIOCKUX M IPOCTPAHCTBEHHBIX
reoMeTpUYeCKuX (urypax, HMX OCHOBHBIX CBOMCTBaX; C(OPMHUPOBAHHOCTb YMEHMS
pacrno3HaBaThb I'€OMETpUUYECKUE (PUIypbl Ha YepTekax, MOJACISAX U B PEAIbHOM MUDE;
IPUMEHEHUE W3YUYEHHBIX CBONCTB TI€OMETPUUYECKUX (QuUryp u (opmys A peLIeHHs
reOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUIECKAM COACPKAHUEM;

- c(pOpMUPOBAHHOCTh NPEJACTABICHUN O MPOLECCAX U SBICHUSAX, UMEIOLINX
BEPOSTHOCTHBI XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHpE,
OCHOBHBIX TIOHATHSAX OJJIEMEHTAPHOM TEOPUM BEPOSATHOCTEW; YMEHMN HAaxXOIWTh U
OLICHUBATh BEPOSTHOCTH HACTYIUIEHHUS COOBITHM B MPOCTEHIIMX MPAKTUYECKHX
CUTYyallHsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbIX BEJINYNH;

- BJIAJICHWE HABBIKAMHU MCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX MIPOrpamMm
IIPU PEILLICHUU 3a/1a4.

B PE3YIIbTAaTC OCBOCHUA JUCHUILINHBI o6yqa}oumﬁc51 JOJDKCH 3HATD.

- 3HAUYCHUE MATEMATHYECKOM HAYKM Ul PELICHUs 3a1a4, BO3HUKAIOIIUX B
TEOPUH U TIPAKTUKE; UPOTY U OrPAHUYCHHOCTh NMPUMEHECHUSI MATEMAaTUHYECKUX METOJIOB
K aHAJIM3Y ¥ UCCJIEAOBAHUIO MIPOIIECCOB U SIBJICHUM B IPUPO/JIC U OOIIECTRE;

- 3HAYCHUE MPAKTHKHA U BOMPOCOB, BO3HHMKAIOIIUX B CAMOM MaTE€MAaTHKE, JJIs
dbopMUpOBaHUS U Pa3BUTHS MATEMATUYECKON HAYKH;

- WU PacCUIMpPEHUs YHCIIOBBIX MHOXXECTB KaK CIOco0a MOCTPOEHUS] HOBOTO
MAaTEMAaTHYECKOr0 armapara Uil PelIeHUs MPAaKTUYECKHUX 3a7a4 M BHYTPEHHHMX 3a7ad
MAaTEMATUKH;

- 3HauYEHUE WJICH, METOJOB W pPe3yJbTaTOB alreOppl M MaTEMaTUYECKOTO
aHaJIn3a JJIs IOCTPOCHUS MOJIEIIEN pEeAIbHBIX POLIECCOB U CUTYALINM;

- BO3MOKHOCTH I'€OMETPUH ISl ONUCAHUSI CBOWCTB PEAIbHBIX IPEAMETOB U UX
B3aHMHOTI'0 PACTIOJIOKECHUS,

- YHHUBEPCAJIbHBIN XapakTep 3aKOHOB JIOTUKM MAaTE€MaTUUYECKUX PACCYKICHUU,
WX IPUMEHUMOCTh B PA3JIUYHBIX 00JIACTSIX YETIOBEUECKOU IeSITEIHbHOCTH;

- pasznuuue TpeOOBaHUM, MPEABIBIIEMBIX K JOKa3aTEIhLCTBAM B MaTEMAaTHKE,
€CTECTBEHHBIX, COLIMATIbHO-3KOHOMUYECKNX U TYMAHUTAPHBIX HAYKaX, HA MPAKTUKE;

- pOJIbp  AKCMOMAaTHMKA B  MAaT€MaTUKe; BO3MOXHOCTb  IOCTPOCHUS
MAaTEMATHYECKUX TEOPUM HA AaKCHMOMATUYECKOM OCHOBE; 3HAYECHHE AKCHOMATHUKHU ISt
JIPYTUX 00J1acTel 3HAHUS U IJIs1 TPAKTUKH;

- BEPOSTHOCTHBIM XapakTep pa3IuyHbIX IMPOLECCOB M 3aKOHOMEPHOCTEU
OKPYXaroIIEro MUpa.
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B pPE3YIbTATC OCBOCHUS AUCHUIIIINHBI O6yanOIHHfICH JOJDKCH YMETh.

o Yucnosvle u OyKkeenHvle 8blpadICeHUs]
ymembo:

- BBITIOJIHATH apu(MeTuyecKue IeHCTBUS, COUeTas YCTHBIE U MTUChbMEHHBIC TPUEMBI,
IIPUMEHEHUE BBIYMCIUTENBHBIX YCTPOMCTB; HAXOAUTH 3HAYEHUs KOPHsS HAaTypaJbHOU
CTENEHHU, CTENEHU C palUMOHAIbHBIM I[IOKa3aTeseM, Jorapupma, HUCHOJb3ys MpU
HEOOXOJMMOCTH BBIYUCIHUTEIbHBIE YCTPOWCTBA; MOJB30BATHCSA OLICHKOW M MPUKUIKOM
IIPU MPAKTUYECKUX pacyeTax;

- IPUMEHATh IOHATHUSA, CBS3AHHBIE C JEIMMOCTBIO IEJIBIX YHUCEN, IPU PELICHUU
MaTEeMaTUYECKHX 3a/1a4;

- HAXOJUTh KOPHU MHOTI'OYJIEHOB C OJJTHOM IEPEMEHHOM, PacKIaaAblBaTh MHOTOWICHBI
Ha MHOYKUTEIIN;

- BBINIOJIHATH JAEHUCTBUS C KOMIUIEKCHBIMUA YWCIIAMH, IOJIb30BaThCS T€OMETPUYECKOU
MHTEPIIPETAlNEN KOMIUIEKCHBIX YHCEI, B IPOCTENUIINX CIydasiX HAXOAUTh KOMIUIEKCHBIC
KOPHHM YPaBHEHHUI ¢ JEHCTBUTEILHBIMU KO3(PPUIIUEHTAMU;

- MPOBOAMTH NIPEOOPa30BaHUs YHCIOBBIX U OYKBEHHBIX BBIPAXKEHHH, BKIIFOUAIOIIMX
CTENEHU, PAIUKAIIBL, JJOrapu(MbI U TPUTOHOMETPUUECKHUE (DYHKIUY;

- HCII0JIB30BAaTh NPHOOPETEHHbIC 3HAHMA W YMEHHMS B MNPAKTHYECKOM
AEATEJbHOCTH M NOBCEIHEBHOM KU3HU JIA:

- IPAKTUYECKUX pacueToB 1Mo QopMmyiaMm, BKIOYass (GOpMysbsl, coaepKaiiue
CTENEHHU, paJUKajbl, JOrapu@mMbl U TPUTOHOMETPUYECKHE (PYHKIUHU, HUCIOIB3YS MpU
HEOOXOIMMOCTH CITPaBOYHbBIE MAaTEPHAIIBI U MPOCTEMIIINE BHIYUCIUTENIBHBIE YCTPOICTBA.

o  Dyuxkyuu u epaghuxu
ymemp:

- OIpeleNsATh 3Haue€HUEe (YHKIMM [0 3HAYEHHIO aprymMeHTa IMpH pa3IudHbIX
crioco0ax 3agaHus QyHKINU;

- CTPOUTH TpadUKN U3yUYCHHBIX (PYHKIIUH, BBITIOTHATH TPpeoOpa3oBaHus rpapuKoB;

- ONKCHIBATH MO rpaduKy 1 no GopMyJie MOBEIEHNE U CBOMCTBA (DYHKIIMIA;

- pemiath ypaBHEHHS, CHUCTEMBbl YpaBHEHMI, HEPABEHCTBA, HCIOJB3YS CBOMCTBA
GyHKUMNA U uX rpaduyecKue NpeacTaBICHUS;

- HICMOJIb30BaTh NPUOOPeTeHHbIe 3HAHUSI M YMeHHsI B MNPaAKTHYeCKOi
NAeATeJIbHOCTH U NMOBCeIHEBHOM KU3HH JIS:

- OMUCAHUsI W MCCIEAOBAHUSA C MOMOIIBI0 (YHKIUN pealbHbIX 3aBHUCHUMOCTEM,
NPECTaBICHUS UX TPaQUUECKU; HHTEPIPETALMH IPa(UKOB peaIbHBIX MPOILIECCOB.

o Hauana mamemamuuecko2o aHaiusa
yMeTh:

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

- BBIYUCIISITh MPOU3BOJHBIE U MEPBOOOPA3HbIC 3JIEMEHTAPHBIX (DYHKIUM, TPUMEHSS
OpaBWjia BBIYUCICHUS MPOU3BOJHBIX M MEPBOOOPA3HBIX, HCIOJIb3Ysl CIPABOYHBIC
MaTepHuaIbl;

- uccaenoBaTh QYHKIMU U CTPOUTH UX I'paUKH ¢ TOMOIIbIO TPOU3BOIHOM;

- pemiaTh 3aa4M ¢ IPUMEHEHUEM ypaBHEHUS KacaTelbHOHN K rpaduKy QyHKINY;
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- pemaTh 3a/1la4yu Ha HaXO0XJAeHUE HAauOOJIbIIEr0 U HAMMEHbILEro 3HaUeHHs QyHKIUU
Ha OTPE3KE;

- BBIYUCIISTH TUIOMIAAb KPUBOJIMHEWMHON Tpareluu;

- ICMO0JIB30BaTh NPUOOpPETEeHHbIe 3HAHWUS W YMEHUSI B NPAKTHYECKOM
AeSITeJIbHOCTH M NMOBCETHEBHOM KU3HHM JIJIS:

- pelIeHUsI TEOMETPUUSCKUX, (PU3NUECKUX, SJKOHOMUYECKUX U NPYTUX TPUKIATHBIX
3a/la4, B TOM YHCJI€ 3a/1ad Ha HAuOOJbIIME W HAWUMEHBIINE 3HAYCHUS C MPUMEHEHUEM
anmapara MaTeMaTH4eCKOro aHaJu3a.

o Vpasnenus u nepasencmea
ymembo:

- pemiath paroHalbHbIC, TMOKa3aTelbHbIE M JIOTapu(PMHUUECKUE YpaBHEHUS U
HEPABEHCTBA, NPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

- IOKa3bIBaTh HECJIOKHBIE HEPABEHCTBA,

- pelIaTh TEKCTOBBIE 3aJa4d C MOMOUIBIO COCTAaBJIECHUS YPAaBHEHUN W HEPABEHCTB,
UHTEPIIPETUPYS PE3YJIbTAT C yUETOM OIPAHUYECHUN yCIIOBUSA 3a/1a4H;

- U300pakaTh Ha KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUU U
HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM,;

- HAXOJUTh TPHUOJM)KCHHBIC PEIICHUS YpPaBHEHUM U HX CUCTEM, HCIOJb3Ys
rpauuecKuii METoI;

- pelmiaTh ypaBHEHMs, HEPAaBEHCTBA M CHCTEMbl C NPHUMEHEHHEM TIpadUyuecKux
IPEICTaBIICHU, CBOMCTB (DYHKIIMI, IPOU3BOIHOM;

- HCII0/1b30BAaTh NPHOOPETeHHbIC 3HAHUS W YMEHUSA B NPAKTHYECKOH
AEATEJbHOCTH M NMOBCEHEBHOM KM3HH JJIA:

- IOCTPOEHHUS U UCCIIENOBAHUS IIPOCTENUIINX MATEMATUYECKUX MOJEIIEH.

o DiemeHmyvl KOMOUHAMOPUKU, CMAMUCMUKU U MeopUU 8ePOSIMHOCMEL
ymembp:

- pemaTh MpocTeillre KOMOMHATOPHBIE 3aJaud METOAOM INepedopa, a Takxke ¢
UCIIOJIb30BAaHUEM  M3BECTHBIX  (opMyn, TpeyroibHuka Ilackans;  BbIUMCIATH
ko3 duienTsl 6uHoma HploToHa 1o Gopmyne W ¢ UCHNONB30BAHUEM TPEYTrOJbHUKA
ITackams;

- BBIYUCIIATh BEPOSITHOCTH COOBITUM Ha OCHOBE IOJCYETa YHCIa MCXOJ0B
(mpocTeime ciydan);

- HCII0JIB30BAaTh INPHOOPETEHHbIC 3HAHMA W YMEHHMS B MNPAKTHYECKOi
AeSITeIbHOCTH U NOBCEIHEBHOM KNU3HHU /1JIf:

- aHAJIU3a peaJbHbIX YHUCIOBBIX JIaHHBIX, MPEACTaBICHHBIX B BHJAE JIUArPAMM,
rpaduKoB; 1JIs aHaIM3a UHPOPMALIUK CTATUCTUYECKOTO XapaKTepa.

o [eomempus
ymemp:
- COOTHOCHUTH TIJIOCKHE TE€OMETpUUYECKHe (UTYpbl M TPEXMEpPHbIE OOBEKTHI C HX
OTIMCAHUSIMU, YEPTEKAMH, H300pKEHUSAMH, pa3IuvaTh W aHAIW3UPOBATH B3aWMMHOE
pacrnoyioxkeHue Qpuryp;
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- U300pakaTh reOMETpUUYECKUe (PUTyphbl U Tejla, BBINOIHATH YEPTEXK IO YCIOBUIO
3a/1a4u;

- pemaTh '€OMETPUYECKHE  3a7add, ONUpasCh Ha M3YyYCHHBIE CBOMCTBA
TUTAHUMETPUUECKUX U CTEPEOMETPHUECKUX (GUTYpP U OTHOIICHUN MEXKIY HUMH, TPUMEHSIS
anredpanyecKuii 1 TPUrOHOMETPUYECKUH anmnapar;

- IPOBOJIUTH JI0KA3aTEJIbHBIE PACCYXACHUS IpU PEUICHUWH 3a4ad, [IO0Ka3bIBaTh
OCHOBHBIE TEOPEMBI Kypca;

- BBIYHUCIIATh JIMHEWHBIE 3JIEMEHTHI U YIJIbl B MPOCTPAHCTBEHHBIX KOH(UTYpaIusX,
o0beMBl U IUIOMIAAM TOBEPXHOCTEM MPOCTPAHCTBEHHBIX TE€JI MU HX HPOCTEHIINX
KOMOMHAIINI;

- IPUMEHATh KOOPJAMHATHO-BEKTOPHBIA METOJ JUIsI BBIYHUCIEHUS OTHOILCHHN,
PAcCCTOSIHUM U YIJIOB;

- CTPOUTh CEYEHHSI MHOTOTPAHHUKOB U M300paKaTh CEUYEHUS TEJ BPAILCHHUS;

- HCII0/1b30BAaTh NPHOOPETeHHbIC 3HAHUS M YMEHUSA B NPAKTHYECKOH
AEATeJIbHOCTH M NMOBCEIHEBHOM KM3HM JIS:

- UcclieIOBaHusl (MOJIETMPOBAaHMS) HECIOKHBIX MPAKTUUYECKUX CUTyal[uii HA OCHOBE
U3YYEHHBIX (DOPMYJI U CBOMCTB QUIYp;

- BBIYUCIICHUS JUIMH, IUIOMAAeH M OOBEMOB pPEabHBIX OOBEKTOB IpPU PEIIECHUU
NPAKTUYECKUX 3aJ]1a4, UCTOIb3Ys IPU HEOOXOAUMOCTH CIPABOYHUKHU U BHIYMCIUTEIbHbIE
YCTPOMCTBA.

1.4. IlpopuiabHasa cocTraBifAwINas (HANPABJICHHOCTb) 001Ie00pa30BaTEIbLHOM
AUCIUNJIMHBI:

JucrummHa «MateMaTnka OTHOCUTCS K MPOQUIBHBIM YICOHBIM JUCITUTUTHHAM -
oO1ieo0pa3zoBaTeyibHble  yuye€OHbIE JUCHUIUIMHBI, HW3ydyaeMble B COOTBETCTBUU C
tpedoBanusimu OI'OC cpennero odiiero oopazoBaHusi Ha 0A30BOM YpOBHE B Mpejeliax
ocoerust OIIOIT CIIO na 0a3e OCHOBHOTO OO0HIEr0 OOpa3oBaHUsl C MOJIYyYEHUEM
cpenHero oOmiero oOpa3oBaHusi, HO OoJjee YriayOJIeHHO C YYETOM COIMAIbHO-
PKOHOMMYECKOTO MpoduiIst TpodecCHOHaAILHOT0 00pa3oBaHus, Ceu(PUKH 0OCBanBacMOM
CIEIUATBLHOCTH.

[IpodunbHas cocTaBisiiomias peaausyerca 3a cder oTOopa mpO(HIbHBIX

TUJAKTHICCKUX CAUHUII U OTPaOOTKM HMX Ha NPOJYKTHBHOM YpPOBHE B aJICKBAaTHBIX
dbopmax BHEAyIUTOPHON CaMOCTOATENIbHOM padOThl, B 3aBUCUMOCTH OT BaXHOCTH
COOTBETCTBYIOIIMX pa3ieyioB (TeM) sl JaHHOW CHEIUaIbHOCTH, WCIOJIb30BaHUS
MOTEHIIMAIa  MEXAUCHUIUIMHAPHBIX  CBsi3e ¢ aucuumuinHamu:  Mudopmatuka,
NudopmalimoHHbie TEXHOJOTUM B MPO(ECCHOHATBHON NesITeNhbHOCTH, EcTecTBO3HAHUE,
DKOHOMHUKA.

[Ipy w3ydeHMH JUCHUIUIMHBI BHUMAHHE CTyAC€HTa Oynmer oOpameHo Ha eg
MPUKJIAJHOM XapakTep, Ha TO, II€ U KOrJa, U3y4acMble TEOPETUUYECKUE IMOJIOKECHUS U
MPAKTUYECKUE HABBIKM MOTYT OBITh HCIOJB30BaHBI B Oyaylied MNpakTUYeCcKOn
JIeSITeIbHOCTH.

B pe3ynprare wu3ydeHHs [OUCUMIUIMHBI CTYIEHTHl JIOJDKHBI YCBOUTB, YTO
MaTeMaTUYECKHE TOHSTHS, SBISSACh aOCTpakiMei CBOWCTB M OTHONIIEHUW pPeabHOTO

MUpa, 001a1at0T O0IBIIONH OOITHOCTHIO MIMPOKON c(hepoit MPUMEHUMOCTH, YTO CYIITHOCTh
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NPUJIOKEHUH MATEeMAaTUKH K PEHICHUIO MPAKTHUECKUX 3a7ad 3aKII0YaeTCs B MEPEeBOJIE
3a/ad Ha MaTEeMaTUYEeCKHH S3bIK, PEIICHHMH €€ W WHTEPIpeTallii MOTy4YeHHBIX
PE3YNIbTATOB HA SA3BIKE HCXOHBIX JaHHBIX.

[Ipu oOydyeHMM Kypca MaTEMaTHKH WCIOJIB3YIOTCS COBPEMEHHBIC METOIBI H
cpeAcTBa 0Oy4yeHHUs, COOJIIOJAETCA MPEEMCTBEHHOCTh M3Y4YEHHUS IMpeaMeTa [0
OTHOIIEHUIO K IMKOJBHOM MpOrpaMMme.

1.5. KosmuyecTBO 4YacoB, OTBeJeHHOE HA OCBOEHHe 001Ie00pa3oBaTeIbLHOM
AUCHUILINHBI, B TOM YHCJIE:

- MaKcUMaJsbHas yueOHas Harpy3ka — 288 Jacos;

- o0s3aTenpHas ayIuTOpHas yueOHas Harpy3Kka — 272 Jaca;

- caMOCTOsITeNIbHAsI (BHEayIUTOpHast) pabdorta — 0,4 gaca;

- CPKontpoisb — 15,6 yacos.

2. CTPYKTYPA U COJAEPKAHUE OBILIEOBPA30BATEJIBLHOIA
YYEBHOM JUCLUATIJIMHBI

2.1. O0bem 001eo0pa3oBaTe/IbHOM YUCOHOM JTUCHMILIMHBI U BUAbI Y4e0HO padoThl

Buna yueOHoi1 padoThI O06bem yacoB
MakcumasbHasi yueOHasi Harpy3Ka (Bcero): 288
Oo0s13aTeIbHAA ayAUTOPHAA y4eOHAs HArpy3Ka (Bcero) 2172

B TOM YHCJIC:
7a00paTOpHBIC 3aHIATHS -

PAKTUYECKUE 3aHATHUS 125
KOHTPOJIbHBIE paOOTHI 0,3
3aHATHUSA HA YPOKaAxX 141
KOHCYJIbTALIUH 2

TEOPETUYECKHE KOHCYJIbTAlUU 3,3
PK3aMEH 0,4
CamocrosiTesibHas padoTa o0y4awiuerocs (Bcero) 0,4
CPKounTpoab 15,6

HUrorosas arrecranus B gopme
1 cemecTp — KOHTpOJIbHAsI padoTa,
2 ceMeCTp — IK3aMeH
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2.2. TemaTu4yecKui NJIAH U COAEPKAHNE Y4eOHO AUCHUIIHHBI «MaTeMaTHKa

HaunmenoBaHue pa3xejioB 1 TEM

Conep:xxanue yueOHOro MaTepuaJia, JJadopaTtopHbie padoThl, NPAKTHYECKHE
3aHSITHS, CAMOCTOSITE/IbHAs padoTa 00y4aloImmxcst

O0BbeM yacoB

YpoBeHb
OCBOEHH

1

2

4

BBenenue

Marematuka B Hayke, TEXHHUKE, SKOHOMHKE, UH(OOPMALMOHHBIX TEXHOJIOTUAX U
MpaKTUYECKOW JeaTenbHOCTH. llenu u 3amauM M3ydeHHs] MaTEMaTUKH MpU
ocBoennu npodeccuii CI1O u cnenmansHocteit CIIO.

1

PA3JIEJ] 1

PA3BUTHUE IIOHATHUIA O YUCJIE

12

Tema 1.1. Llesable, paunoHajibHbIE U
AelCTBUTEIbHbIE YMCJIAa

Cooepoicanue yuebHo20 mamepuana:
HarypanbHble, 1ienbie U panuoHaibHble yucia. IIpeacraBieHue parmoHaIbHbBIX
YHUCEJT IECATUYHBIMU APOOSIMHU.
[Tepuoanueckue npodu. [leficTBUTENBHBIC YHCIIA.

Ipaxmuueckue pabomul:
Obparienue nepuoandeckoi Apodu B 0OBIKHOBEHHYIO.
[Tpubnmxénnbpie BerauciieHus. [IpubmmkéHHoe 3HaYCHUE BETMIMHBI U
MOTPEINHOCTH MPUOIMKCHUH.

Tema 1.2. KoMmjieKCHbIE YU CJIA

Cooeporcanue yuebHo2o mamepuana:
KommuiekcHbie uncna. JeficTBUs Ha/l KOMIUICKCHBIMU YUCIIAMH B alreOpandecKon

dopme.

Ipakmuueckue pabomul:
I'eomeTpuueckoe n300pakeHNEe KOMIUIEKCHBIX Yrcel. Moayib KOMITJIEKCHOTO
quca.

PA3JIE] 2

KOPHMU. CTEIIEHHU 1 JIOTAPU®MBI

30

Tema 2.1. KopHu u crenenu

Cooeporcanue yuedbnoeo mamepuana:
O60061meHne nonsTusa creneHu. Kopenb N-oii cTeneHu U ero CBOMCTBA.
KopHu HaTypasibHOM CTENEeHN U3 YuClia U UX CBOICTBA.
Crenenu ¢ palioOHATLHBIMU TTOKA3aTENSIMU, HX CBOMCTBA.
CreneHu ¢ IeCTBUTEIbHBIMU TIOKA3aTEISIMUA U UX CBOMCTBA.

Ipakxmuueckue pabomoi:
Apudmernueckue JefCTBUA HaAA YMCIAMHU, HaxXOXJEHHE MPHOIMKEHHBIX
3HAQYE€HMI BEJIMYMH U TOTPENIHOCTEN BBIYUCICHUM.
Beluncinenne U CpaBHEHHE KOpHEH M CTEICHEW. DBbIllonHEHHEe pacyeToB ¢
pavKaJIaMH.
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Haxoxnenne  3HaueHuMM  cTemeHed C  PAUMOHAIBHBIMM  [MOKA3aTENIAMHU.
[IpeoOpazoBanus BEIpaKEHUM, COACPIKAIINX CTCTICHH.
Pemenue nppanroHanbHbIX YpaBHEHH

Tema 2.2. Jlorapudmbl.

Cooeporcanue yuebHo2o mamepuana:
Jlocapugpm uucna. OcHOBHOe morapuMUUECKOe TOXIeCTBO. JlecaTuynbie u
HaTypaJbHbIE JOrapu(pMBl.
[IpaBuna neiictBuii ¢ norapudmamu. Ilepexon kK HOBOMY OCHOBAHHIO.
IIpeoOpa3oBanue anredpandeckux BbipaxeHUU. [IpeoOpazoBaHMe palMOHANbHBIX,
HMPPALMOHAIIBHBIX BBIPAXKCHUM.
IIpeoOpa3oBaHue CTENEHHBIX, I0KA3aTENbHBIX U JOrapU(PMHUUECKUX BbIPAXKEHUI.

Ipaxmuueckue pabomui:
Haxoxxnenue 3HadueHuil jorapudmMa no npous3BoIbHOMY OCHOBaHMIO. Ilepexon ot
OJTHOTO OCHOBAHMS K IPYyTrOMY.
Beruucnienue u cpaBHenue jgorapudpmos. JlorapudmupoBanue U NOTEHIIMPOBAHUE
BBIPaKCHUM.
[TpuGnrKeHHbIE BEIYUCIICHNS M PEIICHUS PUKJIIAIHBIX 3a/1a4

PA3JIEJI 3

IMPAMBIE U IIJNIOCKOCTH B TIPOCTPAHCTBE

22

Tema 3.1. IlapanjienbHOCTD
NPSAMOI ¥ IJIOCKOCTH B
NMPOCTPAHCTBE.

Cooeporcanue yuedbHo2o mamepuana:
[Ipenmer crepeoMeTpuu. AKCHOMBI cTepeoMeTpuH. HekoTopwie CleicTBUS W3
akcuoM B3amMHOE pacroio)eHHe IBYX MPSIMBIX B IIPOCTPAHCTBE.
[TapannenbHOCTh TPSAMOW M IUIOCKOCTH B MpOCTpaHCTBe. llapaiiensHOCTh
IIJIOCKOCTEM.

IIpakmuyeckue pabomol:
[Ipu3Haky B3aMMHOIO pacoIOKEHUs NPAMBIX. YTOI MeXAy NpsAMbIMA. B3anmHoe
PaCIOJIOKEHUE IPSIMBIX U IIJIOCKOCTEH.

Tema 3.2. [lepneHaAuKY/JISIPHOCTH
NPAMOM M IVIOCKOCTH B
NPOCTPAHCTBE

Cooeporcanue yuebHo20 mamepuana:
[leprieHAUKYIAPHOCTH MPSIMOM M MIOCKOCTHU. [IepneH uKyIsip 1 HaKJIOHHAS.
Yrom Mexay npsAMOM M IUIOCKOCTBIO. /JIByrpaHHBIM yrom. VYrom Mexay
IUTOCKOCTSIMHU.
[leprieHAUKYISIPHOCTH IBYX TIOCKOCTEH.

IIpakmuyeckue pabomol:
[lepnenauKynsp U HaAKJIOHHAS K IUIOCKOCTH. YTOJI MEXAY NPSIMOUA U INIOCKOCTHIO.
TeopeMbl 0 B3aMMHOM PACHOJI0KEHUH MPSIMON U INTIOCKOCTH.
TeopeMa 0 Tpex neprneHauKyIIsIpax.
IIpu3Haku ¥ CBOMCTBA NEPIEHIUKYISIPHBIX IUIOCKOCTEN. PaccTossHME OT TOYKH 10
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IIJIOCKOCTH, OT HpﬂMOﬁ A0 MIOCKOCTH, PACCTOAHUC MCIKAY IIJIOCKOCTAMHU, MCKIAY
CKpCHIMBAOIIUMHUCH ITPAMBIMHU.

Tema 3.3. 'eomeTpuyeckue
npeodpa3oBaHus MPOCTPAHCTBA.

Cooepoicanue yuebHo20 mamepuana:
[TapannenbHplii TEPEHOC, CUMMETPHUS OTHOCUTEIILHO TUIOCKOCTH. [lapamiensHoe
npoektupoBanue. M300paxeHne MpoCTPaHCTBEHHBIX (huryp.

IIpaxmuueckue pabomul.
[TapannensHoe NPOEKTUPOBAHHME M €ro CBOMCTBa. B3aummHOe pacrnosioxeHue
MIPOCTPAHCTBEHHBIX QUTYD.

PA3JIEJ 4

KOMBHUHATOPHUKA

16

Tema 4.1. DiieMeHTBI
KOMOMHATOPUKH.

Cooeporcanue yuebHo2o mamepuana:
OcHOBHBIE TOHATHSI KOMOMHATOPHKH.
®opmyna 6unoma HeroToHa. CBolicTBa OMHOMHHAIBHBIX KO3(DPHUIIMEHTOB.
TpeyroapHuk ITackans.

IIpakmuyeckue pabomol:
OcHOBHBIE KOMOMHATOPHBIE (POPMYITHI.
Perienne KOMOMHATOPHBIX 3a]1a4.

1,2

TeMma 4.2. Pemnenue
KOMOMHATOPHBIX 3a1a4.

Cooepoicanue yuebHo20 mamepuana:

IIpakxmuueckue pabomui:
Hctopus pa3BuTHs KOMOMHATOPUKHU, TEOPUU BEPOSTHOCTEW M CTATUCTHKU M HMX
POJIb B pa3NUYHBIX chepax YeTOBEUECKON KU3HEACITETLHOCTH.
Pemenne 3amau Ha mnepeGop BapMaHTOB M IMOJCYET 4YHCIA pPa3MELICHUH,
MEePECTAHOBOK, COYETAHUI.
bunom Herorona u tpeyronpHuk [lackans. Ilpuknanssie 3a1ayn.

PA3JIEJ] 5

KOOPAMHATBI U BEKTOPBI

18

Tema 5.1. MeToa koopauHaT B
NPOCTPAHCTBeE.

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

Ipakmuueckue pabomul:
dopmyia pacCTOSHUS MEXy IByMs TOUKaMH. Y paBHEHHs chepbl.
JlexapToBa cucTeMa KOOpJUHAT B IPOCTPAHCTBE.
YpaBHEHHE OKPY)KHOCTH, c(pepbl, MIOCKOCTU. PaccTosiHUE MEXKAY TOUKAMHU.

Tema 5.2. BekTops! B
NPOCTPAHCTBeE.

Cooeporcanue yuebHo2o mamepuana:
Yron mexay nByms BektopaMu. [Ipoekiins BekTopa Ha ock. KoopanHaTel BeKTOpa.
CkansipHOE TPON3BEICHUE BEKTOPOB.

IIpakmuueckue pabomul:
Monyne BekTtopa. PaBeHcTBO BekTOpoB. CliokeHHE BEKTOPOB. YMHOXKEHHE
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BEKTOpa Ha yuciio. Pa3ioxkeHne BEKTOpa 110 HANpaBICHUSIM.
JlelicTBUA ¢ BEKTOpaMH, 3aJJaHHBIMH KOOPAMHATAMHU.

Pewrenue 3a1au Ha HaXOXKAEHUE CKATSIPHOTO IPOU3BEAECHUS BEKTOPOB.
BekTopHOe ypaBHEHHUE NPSIMOU U INIOCKOCTH.

PA3JEJ 6

OCHOBBI TPUTTOHOMETPHUU

32

Tema 6.1. OcHOBHEIE€ TOHATHSA
TPUTOHOMETPHUH.

Cooeporcanue yuebHo2o mamepuana:
Pannannas mepa yria. BpamareinsHoe JBUKEHUE.
CuHyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIa.
3HaKM CUHYCa, KOCHHYCA, TAHTCHCA U KOTAaHTeHCAa Ha KOOPIMHATHOM TIOCKOCTH.

IIpaxmuueckue pabomul.
Enunuunas okpyXHOCTb.
YucnoBasi OKpY>KHOCTb Ha MJIOCKOCTH.
Panuanuplii METO M3MEPEHHUS YIIIOB BPAIICHHSI U CBA3b C IPAyCHON Mepoil.

Tema 6.2. OcHoBHBIE
TPUTOHOMETPHYECKHE TOKIeCTBA.

Cooepoicanue yuebHoeo mamepuana:
[IpeoOpa3oBaHne CyMMBI TPUTOHOMETPHYECKMX (YHKIUH B TPOHM3BEICHUEC U
MIPOU3BEIICHUS B CYMMY.
®opmyisl cnoxenusi. Dopmysl yaBoeHus1. Qopmyivl HOLOBUHHOZO Y2id.
ITpeobpa3oBaHus MPOCTEHIIMX TPUTOHOMETPUICCKUX BBIPAKECHUH.

Ipaxmuueckue pabomul.
Tpuronomerpuyeckue GyHKIIMHU YUCIOBOTO apryMEHTA.
Tpuronomerpudeckre GyHKIUU YTIOBOTO apTyMEHTA.
DopMyJIbl TPUBEICHUS.

1,2

Tema 6.3. Tpuronomerpuyeckue
YPaBHEHHS M HEPaBeHCTBA.

Cooeporcanue yuedbno2o mamepuana:
[Ipocreiinme TPUTOHOMETPUIECKIE YPABHEHUS U HePABEHCHEA.
OOpatHble TpUrOHOMETpUYEeCKHe QYHKINUU: apKCUHYC, apKKOCHHYC, apKTaHIeHC.
HaxoxxaeHne oOpaTHBIX TPUTOHOMETPUYECKUX (PYHKIMI: apKCHHYC, apKKOCHHYC,
apKTaHT€HC

IIpakmuyeckue pabomol:
Pemrenne npocTenmmx TPUrOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB.

PA3JIEJ 7

®OYHKIIMHU U T'PAPUKHU

14

Tema 7.1. ®yHKUMHU U UX TPaPUKH

Cooeporcanue yuebHo2o mamepuana:
OO6nacte ompeneneHuss 1 MHOXeCTBO 3HaueHH. I'padux dynxmuu. OOpaTHBIE
GbyHKIMU.
CreneHHble, IOKa3aTelbHbIE, JorapuMUyecKue 1 TPUrOHOMETpUIecKre (PyHKINN
oTpesieNieHus], X CBOMCTBA U TpaduKH.
ITpeoOpaszoBanus rpadukoB. IlapamuienbHBI EpEeHOC, CHMMETPHS OTHOCHTEIHHO
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ocell KOOpAMHAT U Hayajla KOOPJAMHAT, IPSAMOM Y = X, pacTsLDKEHHUE U CKAaTHE BJIOJIb
0CeH KOOpAMHAT.

IIpaxmuueckue pabomul.
[Toctpoenue u urenue rpadhukoB QyHKIMHN, 3aJaHHBIX PA3JIMYHBIMH CIIOCOOAMH.

Tema 7.2. CBoiicTBa GyHKIIUU

Cooepoicanue yuebHo20 mamepuana:
MOHOTOHHOCTb, YE€THOCTb, HEUYETHOCTh, OrPAHUYEHHOCTh, I[EPUOJUYHOCTD.
Apudmernueckue onepanuu HaJl GyHKIIUSIMU.
CBoiicTBa JIMHEWHOW, KBAJAPAaTUYHOM, KYCOYHO-JIMHEHMHOW W APOOHO-TUHEHHOMN

hyHKIMIA.

Ipaxmuueckue pabomul:
[TpomexyTku Bo3pacTanus W yObiBaHus. Hamboubliee 1 HaMMEHbIIIEe 3HAYCHHUS,
TOUYKH 3KcTpemyMma. MccnenoBanue GyHKINU.

PA3JIE] 8

MHOI'OT'PAHHUKHU U KPYIJIBIE TEJIA

34

Tema 8.1. MHOrorpaHHUKH.

Cooeporcanue yuebno2o mamepuana:
[Tpu3sma.. [IpaBunbHas npusMma. [apamnenenumnen. Kyo.
[Inpamupa. IlpaBunbHas nupamuaa. Y ceuenHas nupamuaa. Terpasap.
Cummerpun B KyOe, B mapajuiesienuIesie, B Ipu3Me 1 MUpaMue.
[IpencraBienne O MpPaBWIBHBIX MHOTOTPAaHHUKAX (TeTpasape, KyOe, OKTadJpe,
JOJIEKadIpe U UKOCAdIPE).

IIpakmuyeckue pabomol:
Paznuunble BuJbl MHOrorpaHHukoB. Mx wusoOpaxkenus. CeueHus, pa3BEpTKU
MHOT'OTPaHHHUKOB.
Ceuenusi Ky0a, IpU3Mbl U MUPAMUIBIL.

Tema 8.2. Tesia u moBepxHOCTH
BpallleHUus

Cooeporcanue yuebHo2o mamepuana:
[Mumuuap u  koHyc. YcedeHHBId KoHyc. OcHOBaHHMe, BbICOTa, OOKOBas
MIOBEPXHOCTh, 00pa3ymolas, pa3BepTKa.
[Tap u chepa, ux ceuenus. KacarenpHas IIIOCKOCTH K cdepe.
[Inomane noBepxHOCTH. BUibl cMMMETpHI B IPOCTPAHCTBE.

Ipaxmuueckue pabomul.
[unuuap, KoHyc, map.
OceBble C€UEHUSI U CEUEHHUSI, TapaJIeIbHbIE OCHOBAHHUIO.
CummeTpus Te BpallleHHsl U MHOTOI'paHHHUKOB.

1,2

Tema 8.3. U3mepenunst B reoMeTpuu.

Cooeporcanue yuebHo20 mamepuana:
O6wem u ero msmepenue. MurerpanbHast ¢opmyna oobema. Popmynsl oobema
Ky0a, MpsSMOYTOJBHOTO Mapajiesienunena, MpU3Mbl, LWIMHApPA, HTUPAMHUABI U
KOHYCa.
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[Tomo6ue ten. OTHOMIEHUS MIIOLIA/IeH MOBEPXHOCTEH M 0O0bEMOB MOJOOHBIX TEIL..

Ipakmuyeckue pabomol:
Pemenne 3amau Ha HaXOXJACHUE IUIOIIAIM MOBEPXHOCTEH LMIMHApPA U KOHYCA,

oObeMa 1mapa u rmiomaau chepel. 6
Beruucnenue mionjaneu
Brruuciienne 065eM0OB
PA3JEJI 9 HAYAJIA MATEMATUYECKOI'O AHAJIN3A 48,4
Cooepoicanue yuebHo20 mamepuana:
CrocoObl 3amaHusi M CBOMCTBA YHMCIOBBIX MocieaoBarenbHOCTel. [lonamue o
npeoeie nocied08amenbHOCU.
CymmupoBaHue nocienoBaTebHOCTe. beckoHeuHno yObIBaroIas reoMeTpruieckas
Tema 9.1. IlocsenoBaTeIbHOCTH. HIPOTPECCHA 1 €€ CYMMa. 8
UucnoBas MOCIEAOBATEIbHOCTb, CIIOCOOBI €€ 3aJaHusi, BBIYHUCICHHUS YIICHOB
MOCIIEI0BATEIHLHOCTH.
[Ipenen mocnemoBarenbHOCTH. beckoHeyHo yObIBaromasi reoMeTpHUYecKast
porpeccusi.
IIpaxmuueckue pabomul. -
Cooeporcanue yuebHo2o mamepuana:
[TonsiTre o mMpou3BOAHON (YHKIMH, €€ T€OMETPHUUECKU U (PU3MUECKUN CMBICT.
VYpaBHeHHEe KacaTelnbHOU K TpaduKy G yHKIUH.
IIpon3BogHass: MEXaHWYECKMM M TEOMETPUYECKHMH CMBICI  IPOU3BOJHOM.
VYpaBHeHuUE KacaTeIbHOW B 00IIIEM BHJIE. 10
[Ipou3BomHBIE CYMMBI, PpPa3HOCTH, TPOW3BEACHHS, 4YacTHbIE. [IpoW3BOIHBIC
OCHOBHBIX JJIEMEHTAPHBIX (DYHKITHH.
HccnenoBanmne QyHKIMH ¢ TOMOIIBIO TPOU3BOIHOM.
Tema 9.2. Ipoussonnast. Haxosk/ieHne CKOPOCTH JUIs TIPOIiecca, 3aJaHHOTo GopMyItoil i TpadHKoM.
Ipakxmuyeckue pabomol:
Brruncnenue npou3BOIHBIX.
[IpaBuna u popmyisl 1uddepeHupoBaHus.
CocraBrieHue ypaBHEHUH KacaTenbHOU K rpa@uKy QyHKIUU. 10
[IpuMeHeHne MpoON3BOTHOM K UCCIETOBAHNIO (YHKIIMA U MTOCTPOCHUIO TPA(UKOB.
Haxoxaenne HanOobIIero, HANMEHBIIIETO 3HAYCHUS U IKCTPEMaTbHBIX 3HAYCHHM
GyHKIIH.
Tema 9.3. TepBooSpasuas . Cooepoicanue yuebHo20 mamepuana:
pUMEHEHHME  ONPEICIICHHOTO  WHTerpaja Uil  HAXOXKJICHUS  IUIOIIA]N 10

HHTerpaJ.

KPHUBOJIMHEHHON TPANCLMH.
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®opmyna Herorona—IJleiiOHuma.

Wuterpan u nepoodpaznas. Teopema Herorona—JleliOuuna.

[TpuMeHeHHne UHTETpaIa K BEIYUCICHUIO (PU3MUECKUX BEIUYHH U TUIOMIAIeH.
[TpumMepb! nprMEeHEHNUs] MHTETpalia B (PU3HKE U TEOMETPHH.

Ilpakmuueckue pabomol.
Brrunciienne HeonpeeeHHbIX HHTErPaioB.
Brruucnenue onpeeneHHbIX HHTErPaIoB.
Haxoxnenue miomaaeid KpuBOJIUHEUHBIX TpaIeluii.
Brruucnienue pu3nueckux BEeIWYHH U IUIOLIA/IEH ¢ TOMOIIBIO HHTETpaa.
Kontposnbnas padota o teme «IIponsBoanHasi, mepBooOpa3Hasi 1 HHTETPaID».

10

Bueayoumopnas (camocmosmenvuas) paboma ooyuarowuxcs
[TonroToBka qOMAIIHEro 33aHUS K y4COHBIM 3aHATHIIM
[ToxroroBuTh NOKIAA B BHJIE ipe3eHTanuu 1o teme «[lonstue nuddepennmanar

0,4

PA3JIEJ 10

3JEMEHTBI TEOPUHM BEPOSITHOCTEH M
MATEMATHYECKOM CTATUCTHUKH

18

Tema 10.1. D1eMeHTHI TeOPUH
BEPOSAATHOCTEN.

Cooeporcanue yuebHo2o mamepuana:
OcHOBHbIE OHATHUSA: COOBITHE, BEPOATHOCTH COOBITHSI.
CnokeHHE W YMHOXKEHHE BEpPOSTHOCTEH. [lomsmue o Hezasucumocmu cooOwbimuil.
Jluckpemnas cnyuatinas éenuuuna, 3aKoH ee pacnpeoeietus..
Knaccuueckoe onpeneneHne BEpOsSITHOCTH, CBOMCTBA BEPOSATHOCTEM.

Ilpakmuueckue pabomol.
Brrunciienne BeposSTHOCTEN.
Pemenue 3aga4 Ha CIIOKEHHE U YMHOKEHUE BEPOSATHOCTEM.
Teopema 0 cymMmme BEpOATHOCTEMN.

Tema 10.2. DaeMeHTHI
MAaTEeMATHYECKOM CTATHCTHKH.

Cooeporcanue yuebHo2o mamepuana:
IIpencraBnenne naHHBIX (TaONMIBI, JAMarpamMmbl, TpaduKu), eeHepanvHas
COBOKYNHOCMb, 8b100pKA, CpedHee apughmemuieckoe, MeOUana.
Ionsamue o 3a0auax mamemamuyeckou cmamucmuku. Pewenue npakmuueckux
3a0a4 ¢ npuMeHeHueM 8epPOSIMHOCHHBIX MEMOo008.

Ipakxmuueckue pabomul:
IIpencraBienrie YnCIOBLIX AaHHBIX. [[pUKIaHbIe 3a1a4H.

1,2

PA3JIEJI 11

YPABHEHUA U HEPABEHCTBA

30,4

Tema 11.1. YpaBHeHHs U CHCTEMBbI
YPaBHEHHI.

Cooeporcanue yuebno2o mamepuana:
PanmionaneHble, WppanMOHANBHBIE, TIOKa3aTeIbHbIE ¥ TPUTOHOMETPHUECKHUE
YpaBHEHUS U CUCTEMBI.
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PaBHOCWIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.
Kophuu ypaBHenuii. PaBHocunbHOCTh ypaBHeHHi. [IpeoOpa3oBanue ypaBHEHHH.

IIpaxmuueckue pabomul.
OcHoBHbIE PUEMBI PElIeHUs YpaBHEHUH (pa3iioskeHne Ha MHOXKHUTEIH, BBEICHHE
HOBBIX HEM3BECTHBIX, ITOJICTAHOBKA, TpaUICCKUI METON). 6
OcHoOBHbIE TPUEMBI PEIICHUS YPaBHEHUH.
PemreHne cucreM ypaBHEHUN.

Cooeporcanue yuebHo2o mamepuana:

PanyoHanbHble, UppalMOHAIBHBIE, II0KA3aTEILHBIE U  MPUSOHOMempuYecKue 2
HEpaBEHCTBA.
Tema 11.2. HepaBencTBa P
IIpaxmuueckue pabomui:
OcCHOBHBIE IPUEMBI PELIECHUS PALIMOHAIBHBIX, UPPALMOHATIBHBIX, I0KA3aTEIbHBIX 2

U TPUTOHOMCTPHUYCCKHUX HCPABCHCTB.

Cooepoicanue yuebHo20 mamepuana:
Merto1 UHTEPBAJIOB. 3
N300pakeHre Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA PEIICHUIN YpaBHECHUH U
HEPaBEHCTB C JIByMSI IIEPEMEHHBIMU M UX CUCTEM..

Tema 11.3. Ucnonb3oBanue
CBOCTB U rpaguKoB (PYHKIUHA IPH

pelleHNH YPABHEHUI U

HepaBeHCTE. Ilpakmuueckue pabomol.
HpI/IMeHeHI/Ie MAaTCMAaTUYCCKHUX MCTOAOB I PCHIICHUA COACPIKATCIBbHLIX 3a1a4 U3 1
pa3auyHbIX 00JacTe HAyKU U IPaKTUKU
Bcero: 288
Oobs13aTesibHAs ayIMTOPHAsA yyeOHasi Harpy3Ka 2172
CamocrosiTeibHas padoTa 00y4arouierocst 0,4
KoPab6 0,3
Konc 2
C) 0,4
TKonc 3,3
CPKonTpoan 15,6

Jnist XapaKTepUCTUKU YPOBHSI OCBOGHHUS y4eOHOT0 MaTepHralia UCIIOJIb3YIOTCS Cleaytole 0003HaueHus:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBIIOIHEHUE IEATEIBHOCTH 110 00pa3Iy, MHCTPYKIIUHU WJIH [0l PyKOBOJACTBOM IIPETO1aBaTENs);

3. — IPOAYKTHBHBIN (TUTAHUPOBAHKE U CAMOCTOSITEIIFHOE BBHITIOJTHEHUE ICATEILHOCTH, PEIICHHE IPOOIEMHBIX, CUTYaI[HOHHBIX 3a/1a4).
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3. YCJIOBUYS PEAJIMBATIMHA ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
YYEBHOU JUCIHUIIJIMHbI

3.1. TpebGoBannsi K MUHMMAJILHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanuss nporpamMmbl JTUCHUIUIMHBI TpeOyeT Haauuus Yy4yeOHoro kaOuHera
(komMmBIOTEpHBIHN Ki1acc No2) MmaTeMaTHKU U 1a00paTOPUU TEXHUUECKUX CPEACTB OOyUCHHMSI.

O0OopynoBanmne y4eOHOro KaduHera:

Cneunanu3npoBaHHasi Me0eJib:

- CTOJIBI CTY/ICHYECKHE;

- CTYJIBbSI CTYJICHUECKHUE;

- CTOJI JUIsl IPENo1aBaTes;

- CTYJ JUJISl IPEToIaBaTes;

- CTOJIbI KOMITBIOTEPHBIE;

- Kpeclia KOMITbIOTEPHBIE;

- TymM0a JJ1s1 XpaHEeHHsI pa3IaTOYHOro MaTepuana

- Tocka (MesoBasi);

- MapKepHasi Iocka (IepeHocHas ).

Texnnueckue cpeacTBa 00y4eHus :

- MPOEKTOp (MMOPTATUBHBIN);

- [IK ans mpenopaBarenss ¢ BO3MOKHOCTBIO MOJKIOUECHUS K ceth "MHTepHer" u
obecrieyeHueM JOCTyMa B AIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIbHYIO CPEy BY3a;

- TIK ngnst oOydaromuxcs ¢ BO3MOKHOCTBIO MOJKIIOYEHUs1 K cetu "WHTepHeTr" u
obecrieyeHueM JIOCTyTa B AIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEy BY3a;

- BeO-Kamepa,

- 3KpaH (IEpeHOCHOM);

- KOJIOHKU;

- MUKPO(QOH.

Cnenuaju3supoBaHHoOe 000py10BaHME:

HaTJISIHbIE TTOCOOMs (IJIaKaThl), KOMILIEKT Y4EeOHO-METOAMYECKON JTOKYMEHTAIINH,
UH()OPMAITMOHHBINA CTEH].

O6opynoBaHue J1a00OpPaTOPUH:

Cneunanu3MpoBaHHas MeOeIb:

- CTOJIbI CTYJICHUECKUE;

- CTYJIbS CTYJICHUECKUE;

- CTOJI JUIsl IPETo1aBaTes;

- CTYJ JJIs IPEerno1aBaTers;

- CTOJIbI KOMITbIOTEPHBIE;

- Kpecia KOMITbIOTEPHBIE;

- Tym0a JIJ1s1 XpaHEeHHsI pa31aTOYHOTO MaTepuana

- IocKa (meJoBasi);

- MapKepHas JIocka (mepeHocHast).

TexHuveckue cpeacTsa 00y4eHus :

- MpoeKTop (MOPTATUBHBIN);

- I[IK gns mpenopaBatensi ¢ BO3MOXKHOCTBIO MOJKIOUeHUA K ceth "MHTepHer" u
o0ecrieueHrneM JoCTyIa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNIbHYIO CPEy BY3a;
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- TIK gns oOydaromuxcss ¢ BO3MOKHOCTBIO MOJKIIOYeHUs: K cetu "WHTepHer" u
obecrieueHueM JOCTyMa B AIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIbHYIO CPEy BY3a;

- BeO-Kamepa,

- 9KpaH (IepeHOCHOM);

- KOJIOHKH;

- MUKpPOGOH.

Cneunaau3npoBaHHOe 000pyI0BaHKe:

HaTJISITHBIE TTOCOOMs (IUIaKaThl), KOMIUIEKT Y4EOHO-METOAMYECKON JTOKYMEHTAIIHH,
MH(GOPMALIMOHHBIN CTEH]I.

3.2. YueOHO-MeTOANYEeCKHUIl KOMILJIEKC 0011e00pa3oBaTe/IbHON y4eOHOH
AUCHHUILINHBI, CACTEMATU3HPOBAHHBIN 110 KOMIIOHEHTaM

1. HopmaTUBHBIH KOMIIOHEHT

®denepanbHbiil 3ak0H «O06 o6pazoBanuu B Poccuiickoit denepamuu» @3 ot
29.12.2012 r. Ne 273 (¢ mamenenusamu Ha 19 nexabps 2016 rona), (pemakuus,
nenictByromas ¢ 1 suBaps 2017 roga)

[Ipukaz3 MunuctepcTBa oOpa3oBaHuss W Hayku Poccuiickoit ®enepanuu
or 14.06.2013r. Ne 464 «OO0 yrBepxknenun Ilopsaka opraHuzauuu U
OCYLIECTBJICHHsI ~ 00pa30BaTEIIbHOM  JICSATENIBHOCTH MO  00pa3oBaTeIbHBIM
IporpamMmam CpeJHEro mpodeccuoHaIbHOTO 00pa30BaHUs»

[Ipukaz MunuctepcTBa oOpa3oBanust u Hayku Poccuiickoit ®eneparuu
or 22.01.2014r. Ne 31 «O BHec€eHMM HM3MEHEHHI B MOPSAOK OpPraHu3aluud M
OCYILIECTBJICHUSI  00pa30BaTEIbHOM  AEATENBHOCTH MO  00pa3oBaTEIbHBIM
nporpaMMaM CpeIHEero mnpo(ecCHOHaIbHOTO O00pa30BaHUs, YTBEP>KICHHBIN
npukazoM Munoopuayku P® ot 14.06.2013r. Ne 464»

[Ipukaz Munobpuayku P® ot 15.12.2014r. Ne 1580 «O BHeceHuu
U3MEHEHU B TIOPSJAOK OpraHM3allud M OCYIIECTBICHUS 00pa3oBaTebHON
NeSTeIBbHOCTH 10 00pa30BaTEIbHBIM MPOrpaMMaM CpPEIHEro Mpo(ecCHOHaIBLHOTO
oOpa3oBaHus, YTBEpKIEHHbIN npukazoM MunoopHayku PD ot 14.06.2013r. Ne
464

[Tucemo J[lemaprameHTa TOCYAapCTBEHHOW TMOJUTHKH B cdepe MOATOTOBKU
pabounx kaapoB u JIIO MunoOpunayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu Mo OpraHu3aly MOJYyYeHUs CpeIHEero oOiero oOpa3oBaHUS B
npenenax OCBOCHHsI 00pa3oBaTeNIbHBIX MPOTpaMM CPEIHEro NpoQecCHOHAIbHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO OOIIET0 OOpa30BaHUS C y4eTOM TpeOOBaHUM
dbenepalbHBIX TOCYAAPCTBEHHBIX 00pA30BaTENbHBIX CTAaHAAPTOB M TOJydaeMOu
npodeccur WIK CEeIUaIbHOCTH CpeaHero NpodecCuoOHAILHOTO 00pa30BaHUs

®denepanabHbli  TOCYJapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHAAPT CPEIHEro
(mosmHoro) obmiero oo6pazoBanus ot 17.05.2012r. Ne 413 (B pen. Ilpukasos
Muno6puayku Poccun ot 29.12.2014 N 1645, ot 31.12.2015 N 1578)
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@denepanabHblii  KOMIIOHEHT  TOCYJApCTBEHHOTO  CTaHIapTa  OOIero
oOpazoBanuss MuHuctepcTBa oOpazoBanHus Poccuiickoit ®enepaunu (B pen.
[TpukazoB_MunoOpHayku Poccuu ot 3 uronsa 2008 roga Ne 164;0r 31 aBrycra
2009 roma Ne 320; ot 19 okta6ps 2009 romga Ne 427; ot 10 Hoa0pst 2011 roma Ne
2643; ot 24 saBaps 2012 roxa Ne 39:; ot 31 saBaps 2012 roma Ne 69; ot 23 uroHsd
2015 roma Ne 609)

denepanabHbli TOCYJapCTBEHHBIM 00pa30BaTeNIbHBIA CTaHAAPT CPEHEro
npodeccuoHanbHOr0 oOpa3zoBanusi 1o crneruaidbHocTd  40.02.01 IlpaBo w

opraHuzalys couraibHoro odecrnedeHus ot 12.05.2014r. Ne 508

[Ipumepnass mnporpamma oO0IIE00pa30BATENBLHON  y4E€OHOM  IUCIMIUIMHBI
«Maremartuka: anreOpa W Hayajga MaTEMaTUYECKOTO aHaiu3a; TeoOMETpUsD IJis
npodeCCUOHANIBHBIX 00pa30BaTEIbHBIX OpraHu3alui, pexoMeHaoBaHHo DI'AY
«®H1PO» B KayecTBe NPUMEPHOM NPOTpaMMBl JUISl pPEAIU3ALUH  OCHOBHOU
npodeccuoHanbHON oOpa3oBarenbHO mporpammbel CIIO Ha 06aze OCHOBHOIO
o01iero o0pa3oBaHus ¢ MOJTyYEHUEM CpeHero obmiero oopazoBanus 2015 .

PaGouas nmporpamma  oOmeoOpa3oBaTelbHOM  y4eOHOH  JUCHUILIMHBI
«Maremaruka: anrebpa, Hayajga MaTEMaTHYECKOTO aHallM3a, TEOMETPHs» s
cneruanbHOocTH CITIO 40.02.01 IIpaBo m opraHu3anus COMHAIBHOTO 00ECIICUeHUS
(6a3oBast MOArOTOBKA) HAa 0a3e OCHOBHOTO 0011IeT0 0Opa30BaHus

KanengapHo-treMaTnyeckuid IiaH mo y4deOHoOM AucuuiuinHe «MaTtemaTuka:
anreOpa, Hayaja MaTEMaTHYE€CKOTO aHaIn3a, TEOMETPHUSI

2. O0meMeToauYecCKHii KOMIOHEHT

Meroanueckue peKOMEH 1AL K:

- M0 OpraHU3alluu AyAUTOPHON U BHEAYAUTOPHON CaMOCTOSITEIIBHOW paOOThI
oOyyJarommxcs;

- 10 HAMMMCAHUIO U 3a1uTe pedepaToB, MPOEKTOB;

- TI0 OpraHu3alud W MPOBEJICHUIO MPAKTUYECKUX PaboT U J1abOpaTOPHBIX
3aHATUHN 110 y4eOHOU TUCIUIUIMHE.

3. Meroan4ecKuii KOMIIOHEHT TeM Y4eOHOH JUCHMILTUHbI

Teopernveckoil COCTABJIAKOMICH JUCIUINJINHDBI:

- MaTepuagbl MO TEOPETHUYECKOW YacTW JUCHUIUIMHBI (y4eOHUKH, ydeOHbBIC
noco6us (B T.4. dJIEKTPOHHBIA BapUAHT), KOHCIEKTHI (TE€3UCHI) JIEKITUH);

- JIONOJIHUTENIbHbIE HMH(POPMAIMOHHBIE MaTepHalibl O  JIOCTHIKEHHSIX
COBPEMEHHOW HAYKH, TEXHUKHU, TEXHOJIOTHM;

- 3aJIaHUs U1 AKTyaJlnu3aluy 3HAaHUN

- 3aJ1aHUS U1 OCBOEHUSI, 3aKPEIICHUS 3HAHUM;

- 3aIaHUS TSI CAMOCTOSITEIIbHON PabOThI CTYICHTOB Ha 3aHATUSAX (BapHAHTHI);
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-cOOpHUK JOMAIIHUX 3aJaHUl (BapUaHThl C yKa3aHHEM MPUMEPHBIX 3aTpaT
BPEMEHH Ha BBITIOJHECHHUE);

-cOOpHUK 3a/1a4 U YIPaKHCHHUI,

-METOINYECKUE PYKOBOJCTBA TI0 M3YUYCHUIO TEMBI, pasiena (dacTHass METOIUKa
npenojaBaresis);

-IepeYeHb OCHOBHON W JIOMOJHUTEIBHOW JHUTEPATyphl I H3y4YEHUS
JTUCTIUTUTAHBIL.

IIpakTH4eckoi coCTABJIAOIIEH JTUCIUTUIMHBI:

- TeMaTHKa KypPCOBBIX PadOT (IMMPOEKTOB);

- 3aJaHus IS OCBOCHMS, 3aKpEIUICHHUs, OTPaOOTKH yMeHUU (71abopaTOpHBIX
3aHATHI U PAKTHYECKUX padoT);

- METOAMYECKUE YKA3aHUS IO BBIMOJHCHHUIO MPAKTUUCCKUX M JaOOPATOPHBIX
paborT;

-lepeyeHb  JUTEPaTypbl, = HOPMATHUBHO-TEXHUYECKOHW  JOKYMEHTAIIUH,
PEKOMEHTyeMOM K BBIMIOJHEHUIO KYPCOBOM paboThI (IPOEKTa);

-METOJIMYECKUE YKa3aHUS 10 BBIMOJHEHUIO KYpCOBOM paboThl (IIPOEKTA) 1O
JTUCITUTIINHE;

- (OHI OIEHOYHBIX CPEJICTB BBIMOTHCHHUS MPAKTUUCCKUX U JTaOOpaTOPHBIX
paboT, 3aMUTHl KypCOBBIX padoT.

4. MeToan4ecKuili KOMIIOHEHT MO KOHTPOJIIO KadecTBa 00pa3oBAHHUA IO
Y4eOHOM TUCUMIITIMHE

®oH/ OIEHOYHBIX CPEJCTB MO AUCIUILINHE:

- OIICHOYHBIC CPEJCTBA AJISl MPOBEACHHS TEKYIIETO KOHTPOJS YCIIEBAEMOCTH
oOy4daronuxcs (MepedeHb 3aJaHuil s KOHTPOJIbHBIX padOT, BOMPOCOB, TECTHI,
CUTYallMOHHBIE 3aJauyd, KEHChI, aITOPUTMBI BBINIOJHEHHs, TMEPEUYCHb TEM
WHIUBUYAJIbHBIX IPOEKTOB, pedepaToB, 3cce, TOKIAA0B);

- OIICHOYHBIE CpEICTBa IJs MPOMEKYTOYHOW aTTecTali OOydaromnuXxcs
(mepeveHb 3aueTHBIX M HOK3aMEHAIIMOHHBIX BOIPOCOB, CHUTYAaIlMOHHBIX 3ajad,
nepeyeHb 3aJaHui Ui 00s13aTeNIbHBIX KOHTPOJIBHBIX paldoT).

3.3. Hu¢popManiuOHHO-KOMMYHHMKAIUOHHOE o0ecniedeHue o0ydyeHnusi. [lepeueHn
HCMOJIb3yeMbIX Y4eOHbIX U31aHuil, UHTepHeT-pecypcoB, JONMOJIHUTEIbHOM
JIUTEPATYPHI

OcHoOGHbBlE UCMOYHUKU:

boromonoB, H.B. Maremaruka: yd4eOHUK i1 CpeAHEro MNpodecCHOHAIBLHOrO
obpazoanusi/ H. B. boromonos, II. M. Camoitnenko. — 5-¢ wu3a., mnepepad. u
non. — Mocksa : M3narensctBo HOpaiit, 2023. — 401 ¢c. — (IlpodeccuonanbHoe
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obpazoBanue). — ISBN 978-5-534-07878-7. — Tekct : D2JIEKTpOHHBIN //
Oo0pa3zoBarenbHas miaTdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/511565
. Kpemep, H.IIl. Marematuka a1l KOJUIEIKEH : ydeOHOe MocoOue sl CpeaHEero
npodeccuonansHoro  oopazoanusi/  H. III. Kpemep,  O.I. Koncrantunona,
M. H. ®puaman ; nox penakmuedt H. 1. Kpemepa. — 11-e u3zn., mepepalb. u gom. —
Mocksa : WsmarensctBo  IOpaiit, 2023.— 362c.— (IIpodeccuonanbaoe
obpazoBanme). — ISBN 978-5-534-15601-0. — Texkct : 2JIEeKTpOHHBIN //
Oo6pa3zoBarenbHas miaTdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/511283

,ZIO”OJZHumeJleble UCMOYHUKU.

. Amumos III.A. Marematuka: anreOpa 1 Ha4. MATEMaTHYECKOTO aHANU3a, TEOMETPHS:
10-11 xm.: YueOnuk. — 4-e uzn. — M.: [Ipocsemenue, 2017. — 463 c. (I'pud)

. I'eomerpusa, 10-11: yued. ngng oOmeoOpa3oBaT.yupeKIeHU: 0a30BbII U
npodun.ypoan/ JI.C. Atanacsu, B.®. byry3os, C.b. Kamomues u np. — 20-e uzn. —
M.: IIpocsemienue, 2011. — 255c.: win. (I'pud)

. JL.C. Artanacsu I'eomerpus: 10-11 xi.: YueOHuk: 6a3.u yri.ypoBHH.- 4 u3g. — M.:
[Ipocsemenne, 2017. — 255 c.

. Kommoropos A.H Anrebpa u nHavanma anammzat+ CD: yue6. mna 10-11 ki
oOmeo0Opazosar. yupexaenuil. — M.: [Ipocsemenue, 2010. (I'pud)

. I'eometrpusa, 10-11: yueb. nns  oOmeoOpa3oBaT.yupexkaeHUi: 0a30BbII U
npodwmr.ypoan/ JI.C. Aranacsn, B.®. byry3os, C.b. KagomiieB u nmp. — 21-e uzm. —
M.: IIpocBemenue, 2012. — 255¢.: un. (I'pud)

. Kommoropos A.H. Anre6pa w nHauvana anamuszat CD: yue6. mna 10-11 xom
obmeobpasosar. yupexaeauid. — 20-e uzn. - M.: [Ipocsemenue, 2011. (I'pud)

Hopmam uenbsvle OOKyMeHm bl.

1. Kouncturymusa P® or 12.12.1993 (c nompaskamu ot 30.12.2008) // C3
P®. — 2009. — No 4. — Cr. 445.

2. @epnepanpHbiii 3akoH 0T 27.07.2006 Ne 149-D3 (B pen. ot 05.04.2013)
«O06 unpopmaruu, HHGOPMAIIMOHHBIX TEXHOJOTHUIX U O 3amuTe uHopmarum //
C3 P®. — 2006. — Ne 31 (U. 1). — Cr. 3448.

3. ®enepanbHbiii 3akoH 0T 29.12.2012 No 273-d3 (B pen. 2014 r.) «O06
obpazoBanuu B Poccuiickoit ®enepanun» // C3 PO, — 2012, — Ne 53 (U. 1). —
Cr. 7598.

ba3ul Oauubtx, um[)opmauuouno-cnpaeotmbte U noucCKoebsle cucmemol.

Kypnan PAH «Anrebpa u anamusnhttp://www.pdmi.ras.ru/AA
Kypuan PAH «CoBpeMenHbie TPOOIEMbI MATEMATUKIY
http://www.mathnet.ru/php/journal.phtml?jrnid=spm&option_lang=rus
Matematuka B OTKPBITOM KOJUTEIKE

http://www.mathematics.ru

Math.ru: Maremartuka u 00pa3oBaHue

ook wnE
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10.
11.
12.
13.
14,
15.
16.
17.

18.
19.
20.

21,

http://www.math.ru

Bes anemenTapHass marematuka: CpenHss MaTeMaTW4yecKas MHTEPHET-IIKOJA
http://www.bymath.net

["eomeTpuueckuii moptan http://www.neive.by.ru

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

Allmath.ru — Bcst MaTemaTnka B 0JTHOM MecTe

http://www.allmath.ru

EqWorld: Mup matematnyeckux ypaBHEHUN

http://eqworld.ipmnet.ru

Maremaruka on-line: cpaBouHast uH(GOpPMAaILIHS B TOMOIIb CTYACHTY
http://www.mathem.h1.ru

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

Marematuka Jijisi TOCTYNAIOIIUX B BY3bI

http://www.matematika.agava.ru

http://www.fcior.edu.ru (MadopmanmioHHsie, TPEHHUPOBOYHBIC U
KOHTPOJIbHBIEC MaTECPHUAJIbI).
http://www.school-collection.edu.ru (EmnHas  xouteknuu  IUQPOBBIX

00pa3oBaTeIbHBIX PECYPCOB)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSI
OBHIEOBPA3OBATEJIbHOU YYEBHOU JTUCIIUITJIMHBI

Kontpons u  ounenka

7abopaTOpHBIX  padoT,

PE3yNIbTATOB

OCBOCHUA

TAKXKC

HWHAUBUAYAJIBHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHeﬂOBaHHﬁ.

y4eOHOM

BBIITIOJIHCHU A

Pe3yabTaThl 00yuyeHust (0CBOEHHbIE
yMeHHsl, YCBOEHHbIe 3HAHMS)

dopmupyembie 001IeyYeOHbIE
H 00IIMe KOMIIeTeHIMHT

DopMBbI U METOABI
KOHTPOJISA M OLlEHKH
pe3yJbTaToB
o0yueHust

B pesynabraTe OCBOEHHUS IUCHUILIAHBI
00y4Jaronuiics JOMKEH 3HATh.

e 3HAUYCHHEC MaTeMaTHYEeCKOMN
HayKu TS peleHus 3ajad,
BO3HUKAIOIIMX B TEOPHUH M NPAKTHKE;
HIUPOTY H OIPAaHUYEHHOCTD

MNPUMCHCHUSA MATCMATHYCCKUX MCTO10B
K aHAJIN3Y M MCCIEAO0BAHUIO MPOIECCOB
U SIBJICHUM B IPUPOJE U OOLIECTBE;

WHudpopmMannoHHbIH 610K
Camoo0bpa3oBaHue
OK 2, 0K 3, 0K 4

Tekyumuii KOHTPOJIb:
YcTHBIN (GpOHTANBHBII
ompoc

SagaHus s
CaMOCTOSITEIIBHOU
paboThI
TectupoBanue
IIpomMe:xxyTOYHBII
KOHTPOJIb:
KonTponbnas pabota
OK3aMeH

® 3HAYCHUE IIPAKTUKU U BOIIPOCOB,
BO3HHMKAIOIIMX B CaMOW MaTeMaTHKe,
s GOpMHpPOBaHUS M pa3BUTHS
MaTE€MaTHYECKOU HAYKH;

WHudopManroHHbIH 610K
KommyHHMKaIMOHHBIH 070K
Camoopranuzanus
Camoob6pa3oBanue

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

Texyuuii KOHTPOJIb:
YcTHBIN QpoHTATBHBIN
oIpoc

Samanus ais
CaMOCTOSTEIIbHOU
paboThI
TectupoBanue
IIpomMexxyTOYHBII
KOHTPOJIb:
KonTponbhas padota
OK3aMeH

® HUIACU DpPACIIUPCHHUA UYHUCIOBBIX
MHOJKECTB Kak crmoco0a MMOCTPOCHUMA
HOBOI'0O MAaTEMaTH4YCCKOI'o  armapara
LI pCHICHUA MPAKTHYCCKUX 3alad U
BHYTPCHHUX 3a1a4 MaTCMaTUKHU,

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

Texkymuii KOHTPOJIb:
VYeTHbli poHTaNBHBIN
0Impoc

Samanus Ui
CaMOCTOSTEIIbHOU
paboThI
TectupoBanue
IIpoMexxyTOYHBII
KOHTPOJIb:
KonTponbhas pabota
DK3amMeH

nae, METOJIOB H
pe3yJIbTaTOB anreopsl u
MaTeMaTU4yecKoro aHanu3a JUTSt
MTOCTPOEHUS Mozeen peanbHBIX
IIPOLIECCOB U CUTYaLUU;

® 3HA4YCHUC

HNupopmaninoHHbIi 6510K
Camoobpa3oBaHue
OK 2,0K 3,0K4,0KS5,0K 6

Texkyumuii KOHTPOJIb:
YcTHBIN QpoHTATBHBIN
onpoc

SagaHus st
CaMOCTOSITEIIBHON
paboThI
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TectupoBanue
IIpoMe:xxyTOYHBII
KOHTPOJIb:
KonrponsHas padora
DK3aMeH

® BO3MOKHOCTH TICOMCTpUU IJId
OIMMCaHUA CBOMICTB PCAILHBIX
PEIMETOB u ux B3aWMHOTO
pacnosoKeHus;

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

Texkyumuii KOHTPOJIb:
YcTHBIN GpPOHTATBHBII
ompoc

3amanus s
CaMOCTOSITEIIBHOU
paboThI
TectupoBanue
IIpome:kyTOUHBIH
KOHTPOJIb:
KonTponbnas pabota
OK3aMeH

® YHUBEpCaJbHbIN XapaxkTep
3aKOHOB  JIOTUKM  MaTEeMaTHYECKUX
paccyXJIeHUi, WX TPUMEHUMOCTb B
pa3IMYHBIX O00JAcCTSIX 4YeloBeuYeCKOn
e TeIbHOCTH;

NudopmarnmonHsiii 610K
Camoob6pa3zoBanue
OK2,0K 3,0K 4

Texkymuii KOHTPOJIb:
YcTHbIH QpOoHTANTBHBIN
orpoc

3ananus s
CaMOCTOSITENIbHOI
paboThI
TectupoBanue
IIpoMexxyTOYHBII
KOHTPOJIb:
KonrponsHas padora
DK3aMeH

e paszinuune TpeOoBaHMii,
MNPpEABABIACMBIX K JOKAa3aTCJIbCTBAM B
MaTeMaTHKe, €CTECTBEHHBIX,
COLIMAJIbHO-?KOHOMHUYECKUX 17§
I'YMaHUTapHBIX HayKaX, Ha IPAKTHKE;

HNupopmaninoHHbIN 610K
KommyHMKaIIMOHHBIH 070K
Camoopranuzanus
Camoo0bpa3oBaHue
OK2,0K3,0K4,0K5,0K6

Texkyuuii KOHTPOJIb:
YcTHBIN QpoHTATBHBIN
oIpoc

SagaHus oI
CaMOCTOSITEIIBHOU
paloThI
TecTtupoBanue
IIpoMe:xyTOYHBIH
KOHTPOJIb:
KonrponsHas pabora
DK3aMeH

® DOJIb AKCHMOMAaTUKHU B
MAaTCMAaTHuKE, BO3MOXHOCTb
IMOCTPOCHUA MAaTEMAaTHUYCCKUX Teopm‘/i
Ha aKCMOMAaTHYECKOM OCHOBC,
3HAYCHUE AaKCUOMATHUKU JJId JPYTrux
oOJacTeii 3HaHUA U IJIA TIPAKTHUKH

WNudopmanroHHbIH 610K
KoMMyHUKaIIMOHHBIH 010K
Camoopranusanus
Camoob6pa3oBanue

OK 2,0K 3,0K4,0K S5, 0K 6

Texkyuuii KOHTPOJIb:
VYcTHBIN GpOHTANBHBII
o1poc

Samanus Ui
CaMOCTOSTEIIbHOU
paboThI
TectupoBanue
IIpoMexxyTOYHBII
KOHTPOJIb:
KonTponbhas pabota
DK3aMeH

® BEpOSITHOCTHBIN
Pa3JINIHBIX
3aKOHOMEPHOCTEM
MHpa.

XapakTep
MPOIIECCOB u
OKPY’KaIOMIeTo

NupopmanioHHbIi 6510K
KommyHUKaIMOHHBIH 070K
Camoopranu3zanus
Camoobpa3oBanue

Texyumuii KOHTPOJIb:
YcTHBIN QpoHTANBHBIN
orpoc

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

CaMOCTOSITEIIBHON
paboThI
TectupoBanue
IIpoMexxyTOYHBII
KOHTPOJIb:
Konrponsnas padora
DK3aMeH

B pesynabTaTe OCBOEHHUSI IUCHUILIAHBI
00y4JaronIuics J0JKEH YMeTh.

Texkyumuii KOHTPOJIb:
YcTHBIN GpPOHTATBHBIN
ompoc

Samanus s
CaMOCTOSITEIIBHOU
paboThI
TectupoBanue
IIpome:KyTOUHBIH
KOHTPOJIb:
KonTponbnas pabota
OK3aMeH

Yucnoevie u OykeenHbvle
6bIpariceHun

® BBIIOJHATH  apuUpMeTHUYECKUe
JeWcTBUs,  codeTas  YCTHbIE U
IUCbMEHHBIE IPUEMBI, NPHUMEHEHUE
BBIUUCIIUTENIbHBIX YCTPOMCTB;
HaXOJUTh 3HAYEHUS KOpHS
HaTypaJIbHOH CTENEHH, CTENEHU C
paloHaIbHBIM IIOKa3aTeseM,
Jorapudma, UCIIOJIb3Ys pu
He00X0IMMOCTH BBIYHCIIUTENbHBIE
YCTPOMCTBA; MOJIb30BAaTHCS OLICHKOW M
MPUKUAKON pu MPAKTUYECKUX
pacuerax;

® TPUMEHSATH MOHATUS, CBSI3aHHBIE
C JIeTMMOCTBIO LIEJBbIX YHUCEN, MpH
pELIEHNN MaTEMATUYECKUX 3a/1a4;

® HaXOAWUTb KOPHU MHOTOUYJIEHOB C
OJIHOM TEpEMEHHOW, pacKJaJabIBaTh
MHOTOYJIEHBI HA MHOXHUTEIIH;

®  BBINOJHSTH JeNCTBUS c
KOMIUIEKCHBIMU 4HCIIaMH,
M0JIb30BaThCS reOMEeTpHUYECKOi
UHTEpIIpETAlMed KOMIUIEKCHBIX YHCEl,
B IpOCTEHIIMX choy4yasXx HaxoIuTh
KOMIUIEKCHBIE KOPHHM YpPaBHEHUH C
NeNCTBUTENbHBIMU KO3 (DULIEHTAMU;

® TIPOBOJAUTH npeoOpa3oBaHus
YHUCIIOBBIX U OYKBEHHBIX BBIpAXKEHUH,
BKJIIOYAIOIUX  CTEMEeHH, pajuKaibl,

J'IOFapI/I(I)MBI U TPUTOHOMCTPUYCCKUC
bynKmIm;
HCMO0JIb30BATh npuodpeTeHHbIE

3HAHUSI U1 YMEHHSI B NPaAKTHYeCcKOM
AeSiTeJIbHOCTH M TOBCeIHEBHOM

NudopmanmonHsiii 010K
KoMMyHUKaIIMOHHBIH 010K
Camoopranuzarus
Camoob6pa3zoBanue
OK2,0K 3,0K4,0K5

Texkymuii KOHTPOJIb:
YcTHBIH QpoHTANTBHBIN
orpoc

3ananus s
CaMOCTOSITENIbHOM
paboThI
TectupoBanue
IIpoMexxyTOYHBII
KOHTPOJIb:
KonTponbhas padota
OK3aMeH
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AKHU3HHA JTJIAC

® [IPAKTUUCCKHX pacycToB Io

bopmymnam, BKJIIOUast bopmynsl,
COepIKAIlie  CTENEHHW,  PpaJuKalbl,
gorapudMbl U TPUTOHOMETPUYECKHUE
byHKIMH, UCTIONIB3YS npu
HE00X0AUMOCTH CIpaBOYHBIC
MaTepuabl " npocreiime

BBIYMCIIUTENIbHBIE YCTPOMCTBA.

Dynkyuu u cpaghuxu
e OmpeneniaTh 3Ha4eHUuEe (QYHKIUU

00  3HAYCHHIO  apryMEeHTa  IIpH
Pa3JIMIHBIX crocobax 3aJaHuA
dyHKmn;

® CTPOUTH TpauKd H3YYEHHBIX
(GyHKIWH, BBITOTHATH MPEOOpPa30BaAHUS
rpaduKoB;

® OMHCHIBATH 1O TpapuKy H IO

dbopMylle TOBEIEHUE ©  CBOWCTBA
ynkuit;
e pelarb YPaBHEHHUS, CHUCTEMBI

YpaBHCHH, HEPABEHCTBA, WCIOIb3YS
cBoiicTBa (GYHKIUI U MX TrpaduuecKue

IIPEACTABIICHUS;
HCII0JIL30BATH npuodpeTeHHbIe
3HAHUA M YMEHHMS B NPAKTHYECKOH
AEATEILHOCTH M IOBCEAHEBHOM
JKM3HU /IS

® ONHUCaHUA M HCCIEAOBAHUA C
IIOMOILIBIO GbyHKIMN peanbHBIX
3aBUCUMOCTEH, MPEACTABICHUS  MX
rpapuyuecKy; UHTEPIPETALNH

rpaUKOB peasIbHbIX MPOLIECCOB.

NudopmarnmonHsiii 670K
KommyHHMKaIoOHHBIH 070K
CamoopraHu3anus
Camoob6pa3oBanue

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

Texkymmii KOHTPOJIb:
YcTHbIH QpoHTANTBHBIN
orpoc

3ananus s
CaMOCTOSITENIbHOM
paboThI
TectupoBanue
IIpoMexxyTOYHBII
KOHTPOJIb:
KonrpomnsHas pabora
DK3aMeH

Hauana mamemamuueckozo ananusa
® HAaXOAUTh CYMMY OECKOHEYHO

yOBIBatoIIEH F€OMETPUUYECKOU
IIPOTPECCUU;

® BBIYMCIATH IPOU3BOJAHBIE U
nepBooOpa3HbIe AJIEMEHTapHbBIX
byHKIUH, MIPUMEHSISI npaBuia
BBIYHCIICHUS MIPOU3BOIHBIX "
epBOOOPaA3HBIX, HCTIONB3YS

CIIPaBOYHbIE MaTEpHUAJIbI;

® JCCIIEIOBATh byHKIIIN u
CTPOMTh HUX TpaduKu C MOMOUIBIO
MPOU3BOJHOM;

e pemarTh 337a4d C MPUMEHEHHEM
ypaBHEHMs KacaTelbHOH K Tpaduky
byHKINM,

e pemarh 33Ja4d Ha HaXOXKJIEHUE
HanOOJIBIIETO 51 HaVMEHBILIETO
3Ha4eHUs1 QYHKIHUU HAa OTPE3KE;

HNupopmaninoHHbIN 610K
KommyHMKaIIMOHHBIH 070K
Camoopranuzanus
Camoo0bpa3oBaHue

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

Texkyuuii KOHTPOJIb:
YcTHBIN QpoHTATBHBIN
oIpoc

3agaHus s
CaMOCTOSITEJIBHOU
paboThI
TecTtupoBanue
IIpoMe:xxyTOYHBIH
KOHTPOJIb:
KonrponsHas pabora
DK3ameH
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® BBLIYHCIATH TUIOMIA/b
KPUBOJIMHEWHOW TpaIeiuu;
HCMO0JIb30BATH NpuodpeTeHHbIe
3HAHUSI U1 YMEHHSl B NPaAKTHYeCKOW
AeSiTeIbHOCTH M TOBCeIHEBHOM
JKU3HH JJIS1:

® peIIeHUs T€OMETPUUECKHUX,

(bU3NIECKNUX, IKOHOMUYECKHUX U IPYTUX
[IPUKIIAJHBIX 3aJ1a4, B TOM YUCIE 3a7a4
Ha  HauOonbIIME W  HAMMEHBIINE
3HaYECHHUS C MPUMEHEHHEM anmapara
MaTEMaTHYECKOI 0 aHAJIN3A.

YPQBHCHM}I U Hepaeencmea

e pemarb paluMOHAJIbHBIE,
IoKa3aTeJabHbIE U JOrapupmuyeckue
YpaBHEHUS 51 HEPaBEHCTBA,
UppaLMOHAIIbHBIE u

TPUTOHOMETPUYECKNE YpPAaBHEHUS, HX
CUCTEMBI;

® JIOKa3bIBATh
HEPABCHCTBA;

® pelarb TEKCTOBBIE 3aJaud ¢
[IOMOILBIO COCTaBIICHUs YPaBHEHHUU U
HEPABEHCTB, UHTEPIPETUPYS PE3yJIbTAT

HCCJIIO0KHBIC

C yYEeTOM OIpaHWUYCHUH  YCIOBHS
3a/1a4u;

e 1300pakaTh Ha KOOPIMHATHOU
IUIOCKOCTH ~ MHOXECTBAa  PEIICHHI

YpaBHEHUH M HEPAaBEHCTB C JBYMs
IIEPEMEHHBIMH U UX CUCTEM;

® HaXOAWUTh NpUOIMKEHHBIE
pelleHnsT ypaBHEHUH M HX CHCTEM,
UCMOJb3Ys TpapuuecKuil MeTox;

e pemarb YpaBHEHUSI,
HEPaBEHCTBA u CUCTEMBI c
IIPUMEHEHUEM rpapuuecKux
MIpPE/ICTAaBICHUI, CBOMCTB (YyHKIUH,
MIPOU3BOIHOI;
HCIO0JIb30BATH NPUOOPETEHHBbIE
3HAHUSI U YMEHHSI B NPAKTHYECKOMH
AeATEeIbHOCTH M  IOBCEJHEBHOM
JKM3HH VIS

® [IOCTPOEHHSI M HCCIIEIOBAHUSA
MIPOCTEUIINX MaTEMaTUYECKUX
MOJIETIEHN.

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

Texkymmii KOHTPOJIb:
YcTHbIH QpoHTANBHBIN
orpoc

3ananus s
CaMOCTOSITENIbHOI
paboThI
TectupoBanue
IIpoMexxyTOYHBII
KOHTPOJIb:
KonrponsHas padora
DK3aMeH

dnemenmul KOMOUHAMOPUKU,
CHamucmuKu u meopuu
eéepoamuocmeit
e pelarb MpoCTeNIne
KOMOMHATOpPHBIE  3a7aud  METOJOM
nepedopa, a TakKe C HCIOJIb30BAaHHEM
W3BECTHBIX  (opMyn, TpeyroabHUKa

KoMMyHUKaIIMOHHBIN 070K
Camoopranu3zanus
Camoobpa3oBaHue

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

Texkyumuii KOHTPOJIb:
VYcTHBIN GpOHTANBHBII
0Impoc

3amanus Ui
CaMOCTOSITEIIBHOU
paboThI

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

HCIIOJIb30BAHUEM TPEYroJIbHUKA
ITackans;
® BEIYHUCIIATH BEPOSITHOCTH

COOBITHHI Ha OCHOBE IOJCYETa YHUCIa
HCXOJ0B (IIPOCTEHIINE CIIy4an);
HCIO0JIB30BATh npuodpeTeHHbIE
3HAHMS W YMEHHSl B NPaKTH4YeCKOil
AeSITeJIbHOCTH M TOBCEAHeBHOM
JKH3HHU IS

® aHaNM3a pEAIBHBIX YHCIIOBBIX
JTaHHBIX, MPEACTaBICHHBIX B  BHUJE
auarpamM, TpauKoOB; IS aHAIW3a

IIpomeKyTOUHBI I
KOHTPOJIb:
KontponbHas padota
DK3ameH

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

® COOTHOCHTH wiockue | Camoopranuzanus YcTHbIN QpoHTaNTBHBIN
reOMETPUUECKUE burypst u | Camoo0Opa3oBanue orpoc
TpEXMEpHbBIC 00BEKTHI c nx | OK2,0K3,0K4,0K5,0K6 |3aganus nisa
OIUCaHUSMU, yepTeKami, CaMOCTOSITEJIbHOU
N300paKeHUSIMH; pa3nuyarb u paboThI
aHAJIM3UPOBATh B3aUMHOE TectupoBanue
pacronoxxenue ¢uryp; IIpoMesky TOUHBII

e u300pakaTb  I'eOMETpUYECKUE KOHTPOJIb:

(Gurypsl 1 Tena, BBINOIHITH YEPTEXK IO
YCIIOBHIO 33]1a4H;

e pemiathb reoMeTpHUYecKre
3ajaud, OMNUpasChb Ha U3YyYEHHbIE
CBOHCTBa IUTAaHUMETPUUECKUX U
CTEPEOMETPUYECKHUX ¢buryp "
OTHOLICHUHA MEXJy HUMH, NPUMEHSS
anredpanvecKui u
TPUTOHOMETPUYECKUI anmnapar;

® IIPOBOJUTH JI0Ka3aTeJbHbIE

pacCyXIeHHs TpU PEIICHUU 3ajad,
JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI Kypca;

® BEIYHCIATH TUHEHHEIC DJICMEHTHI
u YTJIbI B MPOCTPAHCTBEHHBIX
KOH(pUTYypanusix, 00beMbl M TLIOIIATN
MMOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEI
Y UX MPOCTEHIINX KOMOWHAIHU;

® TMPUMEHSITH KOOPJUHATHO-
BEKTOPHBIA METOJ ISl BBIYUCIICHUS
OTHOILLEHUH, PACCTOSHUN U YIJIOB;

® CTpOUTH ceueHus
MHOT'OTPaHHUKOB )51 n300paxarhb
CEUEHUs TEJI BPAILlCHHUS,

HCIO0JIb30BATH NPUOOPETEHHBbIE

3HAHUSA M YMEHHMsl B NPAKTHYECKOI
AeAITeIbHOCTH M IOBCEAHEBHOI
JKH3HHU IS

KonTponbHas padota
DK3aMeH
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® UCCIICIOBAHMUS
(MonenupoBaHus) HECJIOKHBIX
[IPAaKTUYECKUX CHUTyallud Ha OCHOBE
M3y4eHHBIX (POpMyIT U CBOKCTB uryp;

® BBHIYMCIICHUS JUIMH, TUIOIIAACH U
00BEMOB pEANbHBIX OOBEKTOB IPH
peleHIH NPaKTUYECKUX 3ajad,
UCTONB3ys  TpU  HEOOXOTUMOCTH
CIPAaBOYHUKHA ¥  BBIYHUCIIHMTEIIBHBIC
YCTPOMCTBA.
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