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PaGouas nporpamma yuebnoit qucuurmasl OYJ[. 05 MATEMATHKA
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:

®denepalbHOTO TOCYJAPCTBEHHOTO oOpaszoBaTenbHOro crangapra (gaimee dI'OC COO)
CpeaHero odmero 0opa3oBaHus;

@DenepantbHOTO TOCYIAPCTBEHHOIO CTaHIapTa CpPeIHEro MpodecCHOHATBLHOTO 00pa30BaHUs
(manee ®I'OC CIIO) no cnenmanbHocTy 18.02.12 TexHOMOTHS aHATUTUYECKOTO KOHTPOJIS
XUMHUYECKHX COCTUHEHHH, YTBEPKICHHOTO IPUKAa30M MHHHUCTEPCTBA 00pa30BaHUs U HAYKH
Poccutickoii ®eneparuu ot 09 nexadpst 2016 r mpukas Ne 1554;

PexoMenaanusiMu 1o opraHu3alyy MOJy4eHUs! CpeHero odmero oopa3oBaHus B Ipeaenax
OCBOCHHS 00pa30BaTENIbHBIX MPOTrPaMM CPEAHEr0 MPOPECCHOHATHLHOTO 00pa3oBaHus Ha Oase
OCHOBHOTO 0011ero o0pa3oBaHusl ¢ yuyeToM TpeOoBaHMil (eepanibHBIX TOCYIapPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB U IOJYYAEMON CIEHUATBHOCTH WIM TPO(PECCHH CPEeTHETOo
npodeccuoHansHOro oOpazoBanus (MUcbMo JlemapTaMeHTa rocylapCTBEHHOW MOJIUTUKU B
cdepe nmonroroBku padounx kaapoB u JIIO MunoGpuayku Poccum ot 17.03.2015 Ne 06-
259),

[TpumepHoii mporpamMmbl yueOHOW TuUCHUIUIMHBI MatemaTtuka: AnreOpa ¥ Hadajga aHalu3a,
reoMeTpusi Ui MpodecCHOHANBbHBIX 00pa30BaTeIbHBIX OpraHu3alui, PEeKOMEHIOBAHHOM
®defepanbHBIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupexiaeHueM «®denepaibHblii MHCTUTYT
paszButus oopazoBanus» (naigee — PTAY «DUPO») B kauecTBe MPUMEPHOI MPOrPaMMBI IS
peanu3anuu OCHOBHOH mpodeccruoHanbHON oOpasoBarenbHOM mporpammbl CIIO Ha 0aze
OCHOBHOT'O 00111eT0 00pa30BaHusI C MOTYYCHHEM CPEIHEro o0mero oopa3zoBaHusi, MPOTOKOI
Neo 3 ot «21» uronsg 2015r., peructpanmonnsiii Homep pereHzuu Ne377 ot «23» utons 2015r.
OI'AY «DUPO»;

PabGoueit  mporpammsl  BocmuTaHuss 1o creunumanbHocTH  18.02.12  TexwHonorus
AQHAJTUTUYECKOTO KOHTPOJISI XUMUYECKUX COCTMHEHHM .

PaccmoTtpena u onoOpena Ha 3acenanuu [IK sxoHOMHKHM 1 OyXraJlTepcKoro ydera:
potokos Ne§ ot «09» anpensa 2021 r.
PazpaboTunku:

[lpenoaaBare b BoiciIeit KaTEropuu

CHT (¢pummana) ®@1'bOY BO «lOI'V» 71,:,/)/ A.C Kynaruna
~ L4

[IpenogaBatens BoICIICH KaTeTOPHH /

CHT ($puanana) ®IBOY BO «IOT'Y *k"z;é—ﬂ/@// T.A.PakoBckas
4
ITpeacenarens 1K skoHOMuKM # OyXranTepeKkoro yuyera:

[IperosaBate b BhiCHICH KaTerOpHH
CHT (¢punmana) ®I'bOY BO «1OT'V» d///(/"// H.C . MacHesa
=y

Pabouas nporpamma cornacoana. nHpopmannoHHoe obecnedenne vueOHON THCURIIHHBL
COOTBETCTBYET TPEDOBAHUAM K YCIOBUSM PEAHIZALHU NPOTPAMMBI MTOITOTOBKH CIIEHHATHCTOR
CpeaHero 3BeHa
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEN ITPOT'PAMMBI YYEBHOM
JUCHUIIJIIMHBI OY 1. 05 MATEMATHUKA

1.1 MecTo AUCHUNJIHMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl:

Vuebnas gucnumamHa — «OYJ. 05 MATEMATHUKA»» sBiasercs o00s3aTelIbHOM YacThIO
0011e00pa3oBaTeIbHOr0 IMKIa MPOrpaMMbl MOJATOTOBKM CIIELIMATMCTOB CPEJIHEr0 3BEHA B
cootBercTBUU ¢ ®I'OC no cnenuanbHocTH 18.02.12 TexHONIOrUs aHAIUTUYECKOTO KOHTPOJIS
XUMHUYECKHX COCTUHEHUM.

Y4yeOHass NUCHUIUIMHA OTHOCHUTCS K TPEeIMETHON oOiactu «Martemarnka W HHPOpMATHKA»
OI'oC COO.

YpoBeHb 0CBOCHHUS ya4eOHOM qucHHUILTHHBI B cOOTBETCTBUU ¢ DI'OC COO 6a30BHIii.

1.2 TIlnanupyembie pe3yJabTAThl OCBOCHHA YUeOHOI TMCIHUIIHHBI:
JIMYHOCTHBIE pe3yabTaTsl (JIP Y):

JIP Y11 chpopMupoBaHHOCTH MPEICTABICHUNA O MaTEMAaTHUKE KaK YHHUBEPCAIBHOM SI3bIKE HAYKH,
CPEICTBE MOJEIUPOBAHUS SIBJICHUH U IIPOLIECCOB, UAEIX U METOAAX MAaTEMATHUKH;

JIP Y12 noHuMaHue 3HAYUMOCTH MaTeMaTHUKU JUId HAyYHO-TEXHHYECKOro IIporpecca,
c(OPMHPOBAHHOCTh OTHOILEHHSI K MaTeMaTHKE KaK K YacTHU OOLIEUYeIOBEUECKOW KYJIbTYpPbI
yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MATEMATUKH, IBOJTIOLIMEN MATEMAaTUYECKUX UAEH;

JIP Y13 pa3zButue JIOTUYECKOT0 MBILLICHMUS, IIPOCTPAaHCTBEHHOIO BOOOpakeHus,
QITOPUTMUYECKONW KYNbTYPbl, KPUTUUHOCTH MBIIIJIEHUS] HA YpOBHE, HEOOXOAMMOM IS
Oyaymelt mnpodeccUOHANbHOW — JEATEIbHOCTH, JUId INPOJODKEHUS 0Opa3oBaHUS U
camMo00pa3oBaHus;

JIP Y]I4 oBnasieHue MareMaTHUYeCKMMM 3HAHUSMHM M yYMEHUSAMH, HEOOXOJUMBIMH B
MOBCEIHEBHOM JKM3HH, [UISI OCBOCHMSI CMEKHBIX €CTECTBEHHO-HAy4YHBIX AMCLUMIUIMH MU
JUCLUIUIMH TPO(ECCHOHANBHOTO LUKJIA, AN IMOJNydeHHs oOpa3oBaHUs B 00JjacTsX, He
TpeOyIOMUX yriayOJeHHON MaTeMaTHYECKOM TTOITOTOBKH;

JIP Y]IS roTOBHOCTE M CHOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCIE CaMO00pa30BaHUIO, Ha
MNPOTSKEHUM BCEW >KM3HHU; CO3HATEIbHOE OTHOILIEHUE K HENpPEepbIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(decCHOHaIbHONW U 00IECTBEHHOM JesITeIbHOCTH;

JIP Y16 rOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITENbHOM, TBOPYECKOM M OTBETCTBEHHOMU
JESATEIIBHOCTH;

JIP Y17 rOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO IOJIE3HOM, YyueOHO-MCCIe0BATENbCKOM, NMPOEKTHOW U
JIpYTUX BUAAX AESITEIbHOCTH;

JIP Y/I8 otHomeHHe K Mpo(ecCUOHATBHON JEeATENbHOCTH KaK BO3MOXHOCTH y4acTus B
PELIeHNH JIUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOJIEM.

memanpeomemnuix (MIIP):

MIIP 1 — yMmeHHE CaMOCTOATENbHO ONPEAENATh LENH IEATEIIBHOCTH W COCTABJIATH IUIaHBI
JEATEIbHOCTH;  CAMOCTOSITEIIBHO  OCYIIECTBJIATh, KOHTPOJMPOBaTH M  KOPPEKTUPOBATH
JIeATEIbHOCTD; UCMOJIb30BAaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHXKEHUS MMOCTABIEHHBIX €€
U peayn3alyy MIaHOB JIESTEIbHOCTH; BEIOMPATh YCIEIIHBIE CTPATETHH B PA3TUYHBIX CUTYAIIUSX;
MIIP 2 — ymeHue NpoayKTUBHO OOLIATHCS U B3aMMOJEHCTBOBATH B MPOIIECCE COBMECTHOU
NEeSTENIbHOCTH, YYUTHIBATh MO3WUIMUA JIPYTHX YYaCTHHUKOB JEATeNbHOCTH, d(H(HEKTHBHO
paspeniaTh KOH()IUKTHI,

MIIP 3 — BmajgeHue HaBBIKAMU TMO3HABATENBHOM, y4eOHO-HCCIENOBATENBCKOW U MPOEKTHOU
NeATeTbHOCTH, HABBIKAMHM  pa3pelieHus MpoOjieM; CHOCOOHOCTh W TOTOBHOCTh K



CaMOCTOATEIIBHOMY ITOMCKY METOJOB PELICHUs MPAKTUYECKUX 3a]ad, IPUMEHEHHUIO Pa3JIMYHbIX
METO/IOB ITO3HAHUS;

MIIP 4 —TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATEIbHOW HH(OPMAIIMOHHO-TI03HABATEIHHON
NESTEIbHOCTH, BKIIIOYash YMEHUE OPUEHTHUPOBATHCA B Pa3IMYHBIX MCTOYHUKAX HH(MOpMAILNU,
KPUTUYECKH OLIEHUBATh M WHTEPIPETHUPOBATh HH(POPMAIUIO, MOIYyYaeMYI0 H3 Pa3IHYHBIX
HMCTOYHHKOB;

MIIP S —BnageHue A3BIKOBBIMHU CPEACTBAMU: YMEHME SICHO, JOTMYHO M TOYHO M3J1arartb CBOIO
TOYKY 3PEHUS, UCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

MIIP 6 —BrajgeHue HaBbIKAMHM IIO3HABATENBHOM pPE(PIEKCHMM KaK OCO3HAHHS COBEPIIACMBIX
JEMCTBUM U MBICIUTEIBHBIX IPOLECCOB, X PE3YJIbTaTOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX II0O3HABATEIIbHBIX 3a/1a4 U CPEICTB IS UX JTOCTUKEHUS;

MIIP 7 —1ieneycTpeMIeHHOCTh B IOMCKAX M MPUHITHH PEUICHU, COOOPa3UTEIbHOCTh U
MHTYULUSA, Pa3BUTOCTb IPOCTPAHCTBEHHBIX IPEICTABICHUM; CIOCOOHOCTh BOCHPUHMMATH
KpacoTy U FTapMOHHUIO MUPA.

* npeOMemHbIX:

IIP 1-chopMUPOBAHHOCTH MPEACTABICHUN O MATeMaTHKE KaK YacTH MHPOBOU KYJIbTYPHl U
MeCTe MaTeMaTHKH B COBPEMEHHOW LMBWJIM3AIMU, CIIOCOOAX OIMHUCAHMS SIBJICHUN pPEaTbHOTO
MHpa Ha MaTEMaTUYECKOM SI3bIKE;

NP 2 —chopmMupoBaHHOCTH MPEACTABICHHN O MATEMAaTHYECKUX MMOHATHUAX KaK Ba)KHEHIIMX
MaTE€MaTUYECKUX MOJEIISX, MO3BOJISIONIMX OMUCHIBATh U U3y4aTh PAa3HbIE MPOLIECCH U SBJICHMUS;
MMOHUMaHUE BO3MOKHOCTU aKCUOMATHYECKOTO MOCTPOEHUSI MATEMATUYECKUX TEOPHUI;

IIP 3 —BiageHre MeToAaMH J10Ka3aTeIbCTB U AJITOPUTMOB PEUICHUS, YMEHUE UX NMPUMEHSTb,
MPOBOJUTH JIOKA3aTEJIbHBIC PACCYXKICHUS B XOJI€ PEILICHUS 3a/1a4;

IIP 4 —BiajeHue CTAaHAAPTHBIMU IMPUEMaMHU PEUICHUS PALUOHAIBHBIX M HPPALUOHAIBHBIX,
MOKA3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPABHEHHUN W HEPABEHCTB, HUX CHUCTEM;
HCIIOJIb30BAHHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM YMCIIE IS TIOUCKA IIyTH PELIEHUS U
WJUTIOCTPALIMU PEIIEHUS YPAaBHEHUN U HEPABEHCTB;

ITP 5 —copMUPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX MOHSTHUAX MaTeMaTHYEeCKOTO aHaIn3a
U UX CBOMCTBax, BIAJCHUE YMEHHEM XapaKTEPH30BaTh MOBEICHHUE (PYHKIIMH, UCIOJIH30BAHUE
MOJYYECHHBIX 3HAHUW JIJIs ONMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

IIP 6 —BnaneHre OCHOBHBIMHU TOHSTHUSMU O TUIOCKMX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX
dburypax, uX OCHOBHBIX CBOMCTBaX; COPMUPOBAHHOCTh YMEHUS PACIIO3HABATH T€OMETPHUYECKHE
burypel Ha uepTeXkax, MOJEIAX W B pPEAIbHOM MHUpPE; MPUMEHEHHE H3YYCHHBIX CBOWCTB
reoMerpuueckux Guryp u GopMyn IS pelieHUS TEOMETPUYECKHUX 3aJad M 3343y C
MPAKTUYECKUM COJACPKAHUEM;

I[P 7 —cdopMupoBaHHOCTh TMPEACTABICHUM O TMpoleccax U SBICHHUSIX, HMEIOIINX
BEPOSATHOCTHBIM XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJTbHOM MHPE, OCHOBHBIX
MOHATHUAX DJIEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHUM HAXOAUTh U OLIEHUBATH BEPOATHOCTH
HACTYTUICHHSI COOBITHI B TIPOCTEHIITUX MPAKTHUYECKUX CHUTYAIIMSIX U OCHOBHBIC XapaKTEPUCTHKU
CIIyYalHBIX BEJIUYMH;

IIP 8 —BnajgeHne HaBBIKAMU UCMOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX TPOTrpaMM MPHU PELICHUHN
3a7ad4.

JInunoctHble pe3ynbTatsl (JIP) peamuzanuu nporpaMmel BocnuTanus, onpeaenaeHHsie @I'OC
COO (B pen. Ipukazor Munoopuayku PO ot 11.12.2020 N 712):

JIP 1- PoccuiiCKyro TpaKIaHCKYIO HJIEHTUYHOCTH, MATPUOTHU3M, YBAKEHHUE K CBOEMY HApoy,
YyBCTBa OTBETCTBEHHOCTH niepen PoauHoi, ropaoctu 3a cBoW Kpai, cBoro Poauny, npomuioe u
HACTOALIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu, yBakeHHME TOCYIapCTBEHHBIX CHMBOJIOB
(rep6, mar, rumn);
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JIP 5 - CdopMupoBaHHOCTH OCHOB CAMOpPa3BUTHS U CAMOBOCHHUTAHHS B COOTBETCTBHH C
o0lIeYeIOBeYECKUMU I[IEHHOCTSIMU W HJIealaMHU TPaXJAHCKOTO OOIEeCTBa; TOTOBHOCTh U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPUYECKON U OTBETCTBEHHOM €ATEIbHOCTH;
JIP 7 - HaBbIKM COTpYAHHUYECTBA CO CBEPCTHUKAMHU, JETbMH MJIAJIIIET0 BO3PACTa, B3POCIBIMU B
00pa30oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOMW, Y4eOHO-UCCIIeIOBATENLCKON, IPOSKTHOM U IPYTHX
BUJIAX JESATEIbHOCTH;
JIP 9 - ToTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIE CaMOOOpa30BaHUIO, Ha
MNPOTSKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICUTHOM MPpodhecCHOHATBHOMN 1 00IIECTBEHHOM NesSTeIbHOCTH,

JIP 14 - ChopMHpOBaHHOCTD IKOJOTHYECKOTO MBIIICHUS, TOHUMAaHHUSI BIUSIHUS COIIMAIBHO-
HKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMAIIBHOM CpeJibl; TPUOOpeTeHUE
OTIbITA 3KOJIOTO-HAIIPABJICHHOM 1€ATEIbHOCTH.

2. CTPYKTYPA U COAEP KAHUE YUYEBHOUN JUCIHHUIIIINHBI
2.1. O0beM y4eOHOM TMCUUIIIMHBI U BU/IbI Y4eOHOH padoThl

Buj yueOHoii padoThl O0bem B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl Y4eOHO 1M CHHMIIJIMHbI 180

B TOM YHCIJIC:

TeopeTHU4YecKoe o0y4yeHue 156

[IpomexxyrouHas arrectanus B popMe IK3aMeHa 24




2.2. TemaTuyeckMii IJIAH M COAEPKaAHNE Y4eOHOM TUCHMILIMHBI «OVY]I. 05 MATEMATUKA»

HaunmenoBanue Copep:xanue y4eOHOr0 MaTepHaJia, JIa0paTOPHbIe H NPAKTHYECKHE Pa00ThI, cCAMOCTOSATe1bHasA padoTa O0Bem Koabl komMnereHnmii u
pa3ziesioB U TeM 00y4aouIMXcsl, KypcoBasi padoT (IPOEKT) (eciu npedycmompennl) 4acoB JIMYHOCTHBIX
pe3yJbTaToB,
¢popmupoBanuro
KOTOPBIX CIOCOOCTBYET
3J1EMEHT IPOrpaMMbl
1 2 3
Paznen 1. BBeaenue
Coaep:xkaHue y4e0HOT0 MaTepuasa 1 IIP 1,
Marematrka B HayKe, TEXHUKE, JKOHOMHKE, HH(POPMAMOHHBIX TEXHOIOTHIX U NPaKTHIECKOH AedarensHocTu. Llenn JpP1,5,7,9,14
W 3aJ1au¥l U3yYCHHUs] MATEMATHKHU B YUPEXKICHUIX HAYAIBHOTO M CpeIHET0 NPoecCHOHAIbHOTO0 00pa30BaHMsI.
Paznen 2. Auiredpa
Tema 2.1. Coaep:xkanue yueOHOT0 MaTepuaia 7
IloBTOpEHUE. Ienbie u parpioHansHbie yncia. JeiictButenbHbie yncia. [IpuOiuKeHHbIC BEIYHUCICHHS.
PazBuTHe nonsitust 0 | KommekcHele uncina. Benukas OteuecTBeHHas BoWHaA B upax IP 1,
qHCcIe. JP1,5,7,9, 14
Tema 2.2 Copep:xaHue yueOHOI0 MaTepHuaJa 20
Kopaun n crenenmu | Kopum m  cremenn. KopHu HaTypanpHOM cTemeHM W3 4uWciaa W WX  cBodcrBa. CremeHu ¢
Jorapugmbl panuoHaIbHBIMU MOKa3aTesIMH, ux CBOICTBA. Crenenu c IEUCTBUTEIILHBIMHU nokKasare- I1P 2,
JISIMH. CaoiicTBa CTEIICHH c JIEHCTBUTEIIBHBIM MoKa3aTeseM. JIP1,5,7,9, 14
Jlorapudgm. Jlorapudpm yucra. OcHoBHOE JiorapupMuIecKoe TOXECTBO. Hecaruunbie
U HaTypaJbHblE  JIOTapU(MBEIL. [MpaBuna  gedictBuit ¢ norapupmamu. Ilepexon  k  HOBOMY
ocHoBaHMIO.  [IpeoOpazoBanme  anreOpamdecknx  BbeIpaxeHHH. [IpeoOpazoBaHue  palMOHANBHBIX,  Hp-
palnyoHAIBHBIX CTENEHHBIX, MOKa3aTeIbHbIX u Jorapu(pMUIECKUX BBIPA)KECHUIA.
KonrpoabHas paGora nmo teme:
«KopHnu, crenenu, Jjorapudmpr».
Tema 2.3 Copep:xaHue y4eOHOT0 MaTepuaJa 20
OcHOBBI Papuannast mepa yraa. BpamarensHoe npmkenne. CHHycC, KOCHHYC, TAHTCHC ¥ KOTAaHTCHC YHCIIA.
TPHTOHOMETPHH OCHOBHBIE TPUTOHOMETpUUYECKHE TokaecTBa. PopMynsl npuseneHus. Popmyisl crnoxeHus. PopMyIbl yIABOSHUS. P 1,
Dopmynvr  nonosunnozo yena. IlpeoOpa3oBaHHMs CYMMBI TPUTOHOMETPHUYECKMX (YHKIMI B NpOW3BEACHHE U JIP1,5,7,9, 14
MIPOMU3BEACHUS B CYMMY. Bobipadicenue mpucoHoMempuieckux QyHKyuil uepe3 maneenc no108UHHO20 apayMenma.
[IpocTeiimme TpUroHOMETpUUECKUE YpaBHEHU. [Ipocmetiwiue mpuzonomempuyeckue Hepagencmsa. ObpaTHbIE
TPUTOHOMETPHYECKHE QYHKINU. APKCHHYC, apKKOCHHYC, apKTAaHT'€HC YHCIIa.
Tema 2.4 Copep:xanue yue0HOro MaTepuaJa 10
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DYHKUMH, X

@Oyuxnun. O0acTh onpeneNeHrs U MHOXKECTBO 3HAYCHHH; TpapuK (QYHKIUH, MOCTpOSHHE TPapuKOB (HYHKITHIA,

CBOIiCTBa M rpauKHU. | 33JaHHBIX PA3JIMYHBIMH CIIOCOOAMH. TP 1,
Crenennele, CBoiicTBa (YHKIINH: MOHOTOHHOCTh, YeTHOCTh, HEYETHOCTh, OTPAHMYEHHOCTDb, NePHOAMYHOCTD. [IpoMexyTKH JP1,5,7,9, 14
noKa3arejbHbIe, BO3pacTaHusl U YObIBaHMSI, HauOoJibllee M HAUMeEHbIIee 3HAYeHHUsl, TOYKU 3KcTpemyma. I'paduueckas
Jorapugpmudeckue 1 | uHTepnperanus. IIpumepsl (GYHKUHOHAJIBHBIX 3aBHCHMOCTEl B pealbHbIX Mpoueccax M SBJCHHSAX.
TpUroHOMeTpHuYeckue | Apupmerndyeckue onepauuu Hag pyHkuuamMu. CioxHas pyHKIus (KOMIO3HIUSA).
¢yukuuu. O6parunie | OopaTusie ¢ynxkuuu. Obnacmev onpedenenus u obracms 3navenui odopammuou Gyukyuu. Ipapux obpammoi
TPUTrOHOMETPUYECKHE | PYHKYUU.
(pynknuu. IIpeoGpa3zoBanus rpagukos. IlapannensHblil nepeHoc, CHMMETPUS OTHOCUTENIBHO OCeH KOOPAMHAT U CUMMETpPHUs
OTHOCHUTENIBHO Hadaja KOOPAMHAT, CUMMETpPHUS OTHOCUTEIBHO IPSAMOH Y = X, pacTsiKeHHEe U C)KaTHE BIOIb Ocel
KOOpAMHAT.
CreneHHble, MOKa3aTeIbHBIE, JOTapU(PMHUIECKHE M TpUroHOMeTpHueckue ¢(yHKuuu. OnpeneneHus (QyHKIWH, HX
CBOHCTBa U rpaduky.
OOpaTHble TPUTOHOMeTPUYeCKUEe (PYHKIMU.
Bxian coBeTckoro MaTeMaTrka, reiarora, 10kropa ¢usnko-maremarndeckux Hayk B.JI. 'oHuapeHko B pazBuTHe
MOHATHS QYHKIIMU
Tema 2.5 Coaep:xkanue y4e0HOT0 MaTepuaia 16
YpaBHeHus u PaBHOCH/ILHOCTH ypaBHEHUH, HEPABEHCTB, CHCTEM.
HepaBeHCTBa PannonajbHble, HDPAaNHOHAIBHBIC, I0KA3aTe/IbHbIC, T0rapu(MUYecKHe H TPUTOHOMETPHYECKHE YPABHCHHUS ITP 4, 8,
U cucrembl. OCHOBHBIE TNPUEMBbl HX pelieHus (pas3jiokKeHHe Ha MHOXHTENM, BBEJICHHWE HOBBIX HEW3BECTHBIX, JIP1,5,7,9, 14
TO/ICTAHOBKA, IPaMIECKUil METON).
PammonanbHble, moka3aTelbHble W JorapuMuyeckue HepaBeHcTBa. OCHOBHBIE INIPHEMBI HX PpEIICHUS.
Hcnonb3oBaHue CBOKMCTB M rpa)MKoB (pyHKIMI NP pelieHUH YPAaBHEHUI U HepaBeHCTB. MeTo UHTEpBaJIOB.
W3o6paskeHre Ha KOOPIMHATHOM MIIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUI 1 HEPABEHCTB C JABYMS IIEPEMEHHBIMU
1 X CHCTEM.
[IpumeHeHne MaTeMaTHYECKHX METOJIOB JUIS PEIICHMs COJepKaTelbHBIX 3a7ad U3 Pa3IMYHbIX oONacTell HAyKu M
MpaKkTUKU. IHTepIperanys pe3yabTara, y4eT peallbHbIX OTPaHHYEHUI.
KonTponbHasi padora mno teme:
«PelieHne Mokas3aTesbHbIX U JIOTapU(pMUUECKIX YPaBHEHHH 1 HEPABEHCTBY.
Pazgen 3. HAYAJIA MATEMATHYECKOI'O AHAJIN3A
Tema 3.1 Coaep:xkanue yue0OHOro MaTepuaja 18
IIpousBoanas. IpousBoanasi. IloHATHE 0 TPOM3BOAHON (YHKIMH, €€ TEOMETPHUYECKHMA M (DU3NYECKHHA CMBICI. YpaBHEHHE
KacaTenbHON K rpaduky ¢yHKunu. [IpoW3BOAHBIE CYyMMBI, Pa3HOCTH, MPOW3BENEHHs, 4dacTHOro. IIpom3BomHBIE P 2,5, 9,
OCHOBHBIX 3JIEMEHTapHbIX (QYyHKIUHA. [IpuMeHeHne NPOM3BOJHOM K HCCIENOBaHHIO (YHKIMH W MOCTPOEHHIO JIP1,5,7,9, 14

rpadukoB. [IpoussooHvie 06pamHOU QyHKYUU U KOMROIUYUU YHKYUU.

IIpumeps! Hcnonb30BaHMsI IPOU3BOIHOM JUIsl HAXOKACHMS HAUITYUIIEero pelIeHrs B IPUKIAHbIX 3afadax. Bropas
MIPOU3BOIHAS, €€ TEOMETPUIECKUi U pu3ndecknii cMbIci. [IprMeHeHre MpoN3BOIHON K MCCIeIOBaHNIO (GYHKINH 1
nocTpoeHuio rpadukoB. HaxoxxaeHne ckopocTy [uist mporiecca, 3a1aHHOro (OopMyJIoH U TpaduKoM.

[IpaxkTryeckoe NpUIOKEHUE IPOU3BOJHON

KonTpoabnasi paéora mo reme:




« IIpon3BogHas QyHKIMHU U €€ TPHIIOKCHUS»

Tema 3.2 Coaep:xaHue y4e0HOT0 MaTepuasa 16
IlepBooOpa3nas u IlepBooOpa3nas u mHTerpas. HeonpeneneHHslil nHTErpai U ero cBoictsa. HemocpeacTBEHHOE MHTETPUPOBAHUE,
HHTerpaJ. METO/], 3aMEHBI. IP 2, 5,
OnpeneneHHbIii UHTErpaj U ero reoMeTrpuyeckmii cmbicj. OCHOBHBIE CBOWCTBA ONPEACICHHOTO HWHTETpaja. JP1,5,7,9, 14
[IpumeHeHre oONpeAeNeHHOr0 HHTErpasa A HaXOKIEHUS IUIOWAAU KpUBONMHEHHOM Tpameuuu. dopmyna
Herorona—JIeiOuumna.
[Tpumeps! npuMeHeHNs UHTETpajia B pU3NKE U T€OMETPHU.
KonrposabHas padora o reme:
«OmnpeneneHHBIH HHTETPAI M €T0 MPUJIOKCHHUSY.
Paznea 4 I'eomeTpus
Tema 4.1 Copep:xaHue y4edOHOTro MaTepuasia 12
IIpsimble u
MJIOCKOCTH B AxcuoMbl mIaHuMeTpun. B3anmMHoe pacnosiokeHue IByX NPsIMBIX B pocTpaHcTBe. [lapamiensHOCTh MpsAMO 1
NPOCTPAHCTBE m0ckocTH. [lapannenbHOCTh MIIOCKOCTEH. IIP 3,6,
IlepneHAMKYISPHOCTH NPAMON U IVIOCKOCTH. [leprieHANKYIISAp U HAKIIOHHASL. YTOJI MEKIY NPSIMON U INIOCKOCTBIO. JP1,5,7,9, 14
JByrpansbiii yroa. Yromn Mexay miockocTsaMu. [lepneHauKyaspHOCTh ABYX MJIOCKOCTEH.
I'eomeTpuueckne mnpeodpa3oBaHUsl NPOCTPAHCTBA: MNaPaJJIeJbHBINH TepPeHoc, CHMMETPHSI OTHOCHTEJILHO
IJIOCKOCTH.
[MapannensHoe nmpoekTupoBanue. [11owads opmozonanvHoll npoexkyuu. V1300paxkeHne IpoCTPaHCTBEHHBIX (QUTYD.
Tema 4.2 Coaep:xkanue yueOHOro MaTepuaJia 8
MHororpaHHHMKH. Bepumnsl, pedpa, rpaHi MHOTOTpaHHUKA. Pasgepmka. Mnozoepannvie yenvl. Boinykavie muozocpanuuku. Teopema
H3mepenns B Dilnepa. ITP 6,
reoMeTpuH. [pusma. Tpssmast u Haknonuas npusma. [pasunsHas npusma. [apamienenumnen. Kyo. JIP1,5,7,9, 14
[Mupamuna. IlpaBuneHas nupaMuga. Y ceueHHas nupamuja. Terpasap.
O0bem u ero usmepenue. Popmyisl 006beMa KyOa, IPSIMOYTOJIFHOTO MTapaJlIeNenuIe/1a, TPU3MBbI, THPAMUIbI.
Cummetpnu B KyOe, B mapajuieNnenurnese, B npuzMe u nupamuae. Cedenus Kkyba, MpU3Mbl U TUPaAMHUIBL.
IIpencrasiienne 0 NPaBUJIbHBIX MHOTOTPAHHUKAX (TETPadAp, Kyd, OKTadAP, 10AeKadIP U HKOCAIAP)
Tema 4.3 Cojaep:xanue yueOHOT0 MaTepuasia 8
Tesia u nosepxnHocru | [unuuap u konyc. Yceuennwiii konyc. OCHOBaHHE, BEICOTa, O0OKOBasi TOBEPXHOCTh, 00Opasytomias, pazBepTka. Ocesvie
BpalleHHus ceueHUs U ceuenus, napaiiesbivle OCHOBAHUIO. I1P 6,
DopMyITBI IIJIOMIAIN TOBEPXHOCTEH MIIHHAPA U KoHyca. DopMyIbl 00beMa MUINHIPA, KOHYCA. JP1,5,7,9, 14
[Iap u chepa, ux ceuenus. Kacamenvhas niockocms k cghepe. PopMyIibl 00beMa apa U miomaan chepsl.
[Momo6ue ten. OTHOMIEHHS TUTOINAAEH TOBEPXHOCTEH M 00EMOB MOJOOHBIX Tel. YNCIo T mpH
BBIYMCIIEHAN O0OBEMOB TENT BpaliCHUA
Tema 4.5 Coaep:xkanue yue0HOT0 MaTepuasa 8
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Koopaunatel u

ITpsmoyromnbHast (ZekapToBa) cUCTeMa KOOPIWHAT B MpocTpaHcTBe. DopMyia pacCTOSHHUS MEXKIY ABYMSI TOUKAMH.

BEKTOPBI VYpaBHEHUS CHEPHI, NIOCKOCIU U NPAMOU. I1P 6,
Bexropel. Moxynms Bekropa. PaBeHcTBo BekTopoB. CrojkeHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO. JP1,5,7,9, 14
PasnoxxeHne BeKTOpa Mo HAIpPaBIECHUSAM. YTOJI MEXAY IByMs BekropaMu. IIpoeknus Bekropa Ha ock. KoopauHaTel
BekTopa. CKaIsIpHOE NTPOM3BEICHNE BEKTOPOB.
Vcionp30BaHNE KOOPANHAT M BEKTOPOB NP PEIICHUN MaTEMaTHUECKHUX M MPHUKJIAIHBIX 33/1a4.
KontpoabHasi pa6oTa no Teme: «/{efiCTBHSI HaJ BEKTOPaAMID».
Paznen 5 Kom0uHaTopuka, CTAaTUCTHKA U TEOPUS BEPOATHOCTEI
Tema 5.1 Coaep:xaHue y4e0HOT0 MaTepuasa 6
JJIeMeHThI OCHOBHBIE TTOHITHS KOMOMHATOPHUKH. 3a/ladd Ha MTOJICUET YHCIa pa3MEIIeHUH, IepecTaHOBOK, coueTaHuil. Pemenne 1P 7,
KOMOMHATOPHKH 3aj1a4 Ha mepebop BapuantoB. Popmyna OuHoma HeioTona. CBoiicTBa OWHOMHMHAIBHBIX KOI((GHUINEHTOB. JP1,5,7,9, 14
Tpeyronpuuk Ilackans. IIpuknansele 3anayu.
Tema 5.2 Coaep:xkanue yueOHOT0 MaTepuasia 6
DJIeMEHThI TeOPHHU CoObITHE, BEPOSITHOCTH COOBITHS, CIOKEHHE M yMHOXEHHE BeposTHocTeil. [loHsTHE 0 HE3aBHCUMOCTH COOBITHIA.
BEPOSITHOCTEH U JluckpeTHas cilydaliHas BEJIMYMHA, 3aKOH €€ pacupeneseHus. UuciioBple XapaKTEpUCTUKH JUCKPETHOM CIlydallHOM ITP 7,
MaTeMaTHYeCKoii BeNIMYMHEL. [IoHSATHE 0 3aKOHE OOJIBIITUX YHCE]I. JIP1,5,7,9, 14
CTAaTHCTHKHU [IpencraBnenne naHHBIX (TaONMMLBI, JUarpaMMbl, TpaduKH), TeHepaibHas COBOKYIHOCTh, BBIOOpKa, cpenHee
apudmMernyeckoe, Meauana. [loHsATHE O 3amadax MaTeMaTHYECKOH cTaTUCTHKU. PerieHne MpakTHYecKuX 3a4ad C
MIPUMEHEHNEM BEPOSITHOCTHBIX METO/I0B. IIpHKiafHble 3a1a4.
Hcnonp30BaHUE CTaTUCTHIECKUX IIPHEMOB, METO/IOB IS aHAJIN3a OKPYKAIOLIEH CpeIbl M €€ OTACIBHBIX
KOMITOHCHTOB
IIpoMeKyTOUYHAS ATTECTANSA 24
Bcero: 180
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3. YCJIOBUMSA PEAJIM3ALIMU ITPOI'PAMMBI JTUCHUIIJIMHBI

3.1. Jlasa peajm3auMud NpPOrpamMMbl Y4eOHOW IUCHUILUIMHBI JO0/LKHBI OBITh TIPeXyCMOTPEHbI
caeylolue crenuaabHble MOMeIeHus :

Kabuner maremMaTuku U MyJIbTUMEIUHHOTO (KOMIIBIOTEPHOTO) LIEHTPA.

O6opynoBanue yaeOHOTo KabUHeTa!

- IOCA/I0YHbIE MECTa M0 KOJUYECTBY 00yUarOUINXCs,

- pabouee MeCTO IpenoaBaress,

- HarJsigHble ocoOust (KOMIUIEKThl Y4eOHBIX TaOJMHII, TUIAaKaTOB, MOPTPETOB BBIIAIOIIMXCS YYEHBIX-
MaTEMaTUKOB U JIp.);

- UH(pOPMALIMOHHO-KOMMYHHUKATUBHbBIE CPEJICTBA;

- DKpaHHO-3BYKOBBIC IIOCOOUS;

- OuONMMOTEeUYHBIN POHI.

3.2. UndopmaunonHoe odecrnieyeHue 00yueHust

3.2.1. O0s13aTeIbHBIC TEYATHBIE H3IAHHSA

1) boromonos, H. B. [Ipaktuueckue 3aHsaTus no maremaruke: yueOHoe nocodue ans CI1O B 2uacTsx.
/ H. B. boromomnos. - Mocksa: FOpaiir, 2018.

2) boromoinos, H. B. Anre6pa u Hauana ananu3za: yaeOnuk ast CI1O / H. B. Boromo:nos.- Mockga:
FOpaiir, 2018. — 199 c. —

3.2.2 DJIeKTPOHHbIE U3IaAHUS
3) boromonos, H. B. Maremaruka: yueOnuk qiist CI1O / H. B. boromonos, I1. Y. Camoiinenko.-

Mockga: FOpaiit, 2020.- 401 ¢. — ISBN 978-5-534-07878-7. — URL.: https://www.biblio-
online.ru/viewer/matematika-449006#page/2

3.2.3 JlonoTHUTEIbHbI€ HCTOYHHKHU

4) ManasH, A. A. Matemaruka: yueOnuk / A. A. [lanasH.- Mocksa: Uadpa-M, 2019. - 544 c. - ISBN
978-5-16-102338-9. — URL.: http://znanium.com/bookread2.php?book=1006658

5) MaBntouenko, FO. B. Maremaruka: yueOHuk u npaktukym uist CI1O / 1O. B. [Tamrouenko, H. 1.
Xaccan.- Mocksa: FOpaiit, 2020. — 238 c. - ISBN 978-5-534-01261-3. — URL.: https://www.biblio-
online.ru/viewer/matematika-449041#page/2



https://www.biblio-online.ru/viewer/matematika-449041#page/2
https://www.biblio-online.ru/viewer/matematika-449041#page/2
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4. KOHTPOJIb U OEHKA PE3YJbTATOB OCBOEHUA
YYEBHOU U CIHIUIIJIMHBbI

Pe3yabTarsl 00y4eHust

| Kpurepun ouenkn

‘ (I)OprI 1 ME€TOAbI OIICHKH

3HaHus

3HaTh 0 MAaTEMATUKE KaK YacTH
MHPOBOM KYJIBTYPBI U O MECTE
MaTE€MaTUKU B COBPEMEHHOMN
LIMBHIIM3AIIH, O CIOCO0axX
OIIMCAHM Ha MaTEMaTUICCKOM
SI3BIKE SIBJICHUM peaJIbHOTO MUpa

JleMOHCTpHUpYET 3HAHUS
CII0COOOB OIMKMCAHHUS SABICHUMN
peanbHOro Mupa Ha
MaTeMaTH4YeCKOM SI3BIKE.
ITonnMaeT 3HAYMMOCTD
MaTeMaTUKH sl HAy4HO-
TEXHUYECKOI0 MpPOrpecca,
(dbopMHUpYET OTHOIIECHUE K
MaTeMaTHKE KaK K 4acTH
00I111eU€eI0BEYECKOM
KYJIBbTYPbI

YeTHbI onpoc,
TECTHUPOBaHUE,
Oecena- oOcyxeHue,
VHIMBUIYaJIbHOE

MPOCKTUPOBAHUE

3HaTh O MaTeMaTHYECKHUX
MOHATHUAX KAK O BAXKHEUIINX
MaTEMaTHYECKUX MOJESIX,
ITO3BOJIIOIIMX ONMUCHIBATh U
U3y4aTh pa3HbIe IPOLIECCH] U
SIBJICHUS; 3HATh O BO3MOXKHOCTSIX
aKCHOMAaTHYECKOTO TIOCTPOEHUS
MaTeMaTHYECKUX TEOPUI

JleMoHCTpUpyeT 3HaHUs O
MaTeMaTUYEeCKNX ITOHITHIX
KaK BayKHEHUIIINX
MaTeMaTHYCCKUX MOOCTIAX,
IMO3BOJISIONINX OIMKMCHIBATh U
M3y4aTh pa3HbIC MMPOLECCHl U
SIBJICHHST, TIOHUMACT
BO3MOKHOCTH
aKCMOMaTHYECKOI'0
MOCTPOEHUS MAaTEMATHYECKUX
TEOpUi

VYerHbli onpoc,
TEeCTUPOBaHUE,
Oecena- obcyxeHue,
WHINBUIyaIbHOE
MIPOCKTUPOBAHKE

3HaTh METOJABI 1OKa3aTCJIbCTB U

JleMoHCTpUpYET 3HaHUS

VYerHbll onpoc,

QIITOPUTMBI PEIICHUS METOJIOB JI0Ka3aTeIbCTB U TEeCTUPOBaHUE,
AJITOPUTMOB PEIICHUS Oecena- 00CyxaCHHE,

WHAUBUIYyaIbHOE
MTPOCKTHPOBAHUE

3HaTh CTaHAAPTHBIC TPUEMBI JlemoHCcTpHpYeT 3HaHWs | YCTHBIH OMpocC,

pEeIICHUS pallMOHAJIbHBIX U CTaHJAPTHBIX IMpucMoB TECTUPOBAHUC,

UppalMOHATILHBIX, pellleHus palMOHANBHBIX U | Oecelma- 0OCyX aeHHe

II0Ka3aTCIIbHBIX, CTCIICHHBIX, HppanuoOHaJIbHbBIX,

TPUTOHOMETPUYECKHUX YPaBHEHHUH | MOKa3aTeNbHBIX, CTENEHHBIX,

1 HCPABCHCTB, UX CUCTEM TPUTOHOMCTPHYCCKUX

YpaBHEHHMI M HEPaBEHCTB, UX
CUCTEM

3HaTh OCHOBHEIC IOHATHUSA, HACH U
METOJbI MATEMATHYCCKOTO
aHaJIi3a

JlemMoHCTpHpYET 3HAHUSA
OCHOBHEIC NOHSTHH, HACH H
METOJIOB  MaTeMaTUYECKOI'O
aHanmsa

YeTHBI onpoc,
TECTUPOBAHUE,
Oecena- obcyxeHue

3HaTh OCHOBHBIC TIOHATHS O
IJIOCKUX U MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYpaxX, UX
OCHOBHBIE CBOMCTRA;

Brnaneer ocHOBHBIMU
MOHATHUSIMU O TUIOCKUX U
IIPOCTPAHCTBEHHBIX
reoMeTpHuecKux purypax, ux
OCHOBHBIX CBOMCTBax

YcTHBI ompoc,
TECTUPOBAHUE,
Oecena- obcyxeHue

3HaTh 0 nmponeccax u SBJICHUSX,
UMCIOIIUX BepOSITHOCTHBIﬁ

I[CMOHCTpI/IpyeT 3HaHHUA O
nponeccax )41 SIBJICHUAX,

YeTHBI onpoc,
TECTUPOBAHMUE,
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XapakTep, O CTATUCTUYECKUX
3aKOHOMEPHOCTSX B PEAIbHOM
Mupe, 00 OCHOBHBIX MOHITHIX
3JIEMEHTapHOU TEOPUH
BEPOATHOCTEH

UMEIOIUX  BEPOATHOCTHBIN
XapakTep,  CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B
pealbHOM MHpE, OCHOBHBIX
MOHSTHAX 3JIEMEHTapHOU
TEOPUU BEPOATHOCTEU

Oecena- oOCyxacHNE

3HaTh HHPOPMAIUIO O
HEOOXOIMMOCTH JOKAa3aTEILCTB
pu 000CHOBaHUHU
MAaTE€MaTUYECKUX YTBEPKICHUM U
POJIM aKCHOMATHKHU B IPOBEICHUN
JNEAYKTUBHBIX PaCCyKICHUU

JleMOHCTpHpYET 3HaHUSI O
HEOO0XO0MMOCTH
JIOKa3aTeJIbCTB MPH
000CHOBAaHUH
MaTeMaTUYeCKUX
YTBEPKICHUM U POJIH
AKCHOMATHKH B ITPOBEICHUH
JICTYKTUBHBIX PACCYKICHUI

VYcrHblii onpoc,
TEeCTUPOBaHUE,
Oecena- 00CyX)IeHUE

3HaTh MOHATUH anmapar Io
OCHOBHBIM pa3zjiejam Kypca
MaTeMaTUKH; 3HaTb OCHOBHBIE
TeopeMbl, HOpMYITBI

JleMoHCTpHpyeT 3HaHUS
MOHATUIHOTO anmnapara 1Mo
OCHOBHBIM pazziesiaM Kypca
MaTEMAaTUKH, 3HACT OCHOBHBIC
TEOpeMBI, (HOPMYIIbI

VYerHbli onpoc,
TECTUPOBaHUE,
Oecena- obcyxeHue

3HaTh OCHOBHBIE TOHITUA
MATEMATUUYECKOTO aHAIU3A U UX
CBOICTBa

@opMHUpYET NPEACTABICHUS
00 OCHOBHBIX HOHATHSX
MaTE€MaTU4YeCKOro aHajIn3a u
HX CBOMCTBAx

VYerHbll onpoc,
TEeCTUPOBaHUE,
Oecena- 00Cyx)IeHUE

Ymenus

VYmeTs IMPUMCHATH MCTOABI
A0Ka3aTCJIbCTB U aAJITOPHUTMbI
peuicHus, MIPpOBOANTH
AO0Ka3aTCJIbHBIC PACCYKIACHUSA B
XOJ€ PCIICHHUA 3aaa4

[Ipumensier MeTo bl
JI0Ka3aTeJIbCTB U aJITOPUTMOB
pereHus

OreHka pe3yabTaToB
BBITMIOJTHEHHS] UHIUBUIYaTbHOTO
3aJaHUs, CAaMOCTOSITEIbHOMN
paboThl, KOMITBIOTEPHOTO
TCCTUPOBAHUA, KOHTpOJIBHOﬁ
paboTHI

YMeTh pemaTth paurioOHAIbHBIE U
HMppalOHAIIbHBIE,
MoKa3aTeyibHbIe, CTETICHHBIE,
TPUTOHOMETPUUYECKUE YPABHEHHUS
Y HEPABEHCTBA, X CUCTEMBI,
HCIIOJIb30BaTh TOTOBEIE
KOMIBIOTEPHBIE TPOTPAMMBI, B
TOM YHCJIE IS TIOUCKA ITyTH
pPELICHHS ¥ WIUTIOCTPALIKI
peLIeHNs] ypaBHEHUN U
HEpPaBEHCTB

JleMoHCTpHUpYET yMEHHUE
pelaTh paluoHAJIbBHBIE U
UppalMOHAIIbHBIE,
MIOKAa3aTelbHbIE, CTETICHHBIE,
TPUTOHOMETPUYECKHE
YPaBHEHHUS U HEPABEHCTBA, UX
CUCTEMBI, UCTIOIb3YET
rOTOBBIE KOMIIBIOTEPHBIE
IIPOrPaMMbl, B TOM YUCJIE IS
MIOKCKA ITYTH PELICHUS U
WJUTIOCTPAIMK PeIleHus
YpaBHEHUH U HEPABEHCTB

OreHka pe3yabTaToB
BBITMIOJTHEHHS] UHIUBUAYATHHOTO
3aJaHUs, CAaMOCTOSITEIbHOMN
paboThl, KOMIIBIOTEPHOTO
TCCTUPOBAHUA, KOHTpOJIBHOﬁ
paboThI

YMeTh pacrio3HaBaTh Ha
4yepTexax, MOJENSIX U B pealbHOM
MHUpe reoMeTpuueckue Gpurypsi;
IIPUMEHSITH U3YYEHHbIE CBOWCTB
reoMeTpUYECKUX QUryp u
bopmyn Ui penieHus
reoMeTpUYECKUX 3a/a4 1 3a/1a4 C
IIPAKTUYECKUM COAECPKAHUEM

Pacnio3naet reomerpuueckue
(burypsl Ha yepTexax,
MOJIEJISIX U B PEaIbHOM MHUPE,
NPUMEHSET N3y4YeHHbIE
CBOMCTB F€OMETPUYECKUX
buryp u popmyn s
pelIeHns] TeOMETPUUYECKUX
3aj1a4 M 3a]1a4 C
MIPAKTUYECKUM COJIepKaHUEM

O1uieHka pe3yJabTaToB
BBITIOJIHEHUS] UTHAUBUYaTbHOTO
3aJaHNs, CaMOCTOSITETbHOHN
paboThl, KOMIIBIOTEPHOTO
TECTUPOBAHNA, KOHTpOJ'II:HOﬁ
paboThI

YMeTh HaxXoauTh U OLICHUBAThH

JleMoHCTpHpYEeT yMEeHNE

OrieHka pe3yabTaToB
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BEPOSITHOCTH HACTYIUICHUS
COOBITHI B TPOCTEUIIINX
NPAaKTHYECKUX CUTYalUsIX U
OCHOBHBIE XapaKTEPUCTHUKH
CITy4allHBIX BEINYNH

HAXOJUTh U OLICHUBATH
BEPOSITHOCTH HACTYILJICHUS
COOBITUH B MPOCTEHIIINX
MPaKTUYECKUX CUTYALUSIX U
OCHOBHBIE XapaKTePUCTUKU
CIIyYaHBIX BEIUYUH

BBINOJHEHUS! MHIUBUIYATHHOTO
3aJaHUsl, CAaMOCTOSITCIbHOM
paboThl, KOMITBIOTEPHOTO
TECTUPOBAHUA

Vmets AOKa3bIBaThb TCOPEMBI U
HaxoJuTb HCCTAHAAPTHLIC
CITIOCOOBI pE€UICHUA 3ada4

I[OKaSBIBaeT TEOPEMBI u
pemact 3aga4uu
HECTaHJApTHBIM CIIocoooM

OueHka pe3ynbTaToB
BBITTOJIHEHUS] MHUBHTyaJIbHOTO
3a7laHusl, CaMOCTOSTEIILHON
paboThI, KOMIBIOTEPHOTO
TECTUPOBAHUS, KOHTPOJIBHOM
paboThI

YMeTh MOJENUpOBaTh peallbHbIE
CUTYallM, UCCIEN0BATh
IIOCTPOEHHBIE MOJIENIH,
MHTEPIPETUPOBATH ITOTYYEHHBIN
pe3yabTaT

Pemraer 3a1a4u c
MPaKTUYECKUM COJEPKaHHEM

OneHka pe3ynbTaToB
BBINIOJTHEHUS] MH/IMBUyaJIbHOTO
3aJJaHMsl, CAMOCTOSITEJIbHON
paboThl, KOMIIBIOTEPHOIO
TECTUPOBAHUS

YMeTh XxapakTepu30BaTh
noBeieHne QyHKIUH,
HCIIOJIB30BAaTh ITOJIY4CHHBIE
3HaHUA AJI1 ONMCAHUA U aHAJIU3a
peanbHbIX 3aBUCUMOCTEN

XapakTepusyeT MoBeIcHUE
byHKIUI

[IpumeHsieT nony4yeHHbIe
3HAHUA JIA OIIMCAHUA U
aHaJii3a peajabHbIX
3aBHCHUMOCTEH

OreHka pe3yabTaToB
BBIIIOJIHEHUS] UHAUBUIYaJIbHOIO
3aJaHUS, CAMOCTOSITEIbHOMN
paboThI, KOMIIBIOTEPHOTO
TECTUPOBAHUA

YMeTh COCTaBIATH
BEPOATHOCTHBIE MOJIEIIH 110
YCIJIOBHIO 33J]a4H U BBIYUCIISATH
BEPOATHOCTH HACTYIJICHUS
COOBITUI, B TOM YHCIIE C
npuMeHeHueM Gopmyin
KOMOMHATOPUKHU i OCHOBHBIX
TEOPEM TEOPUHU BEPOSITHOCTEN;
HCCIIEIOBATh CIIyYalHbIC
BEJIMYMHBI 110 UX PACIIPEAECTICHUIO

JleMoHCTpHpYyeT yMEHHe
COCTaBJISITh BEPOSTHOCTHBIE
MO/JIEJIU TI0 YCIIOBUIO 331a4H U
BBIUUCIISATH BEPOSTHOCTU
HACTYIUICHUsI COOBITUH, B TOM
YHCIIEe C IPUMEHEHUEM
bopMy1 KOMOMHATOPUKH U
OCHOBHBIX TEOPEM TEOPHUHU
BEPOATHOCTEN; HCCIIEN0BATh
CIIy4aifHble BEJIMYMHBI IO UX
pacnpeneIeHuI0

Onenka pe3ynbTaToB
BBINOJIHEHUS] UHIUBUAYAIbHOIO
3aJJaHMsl, CAMOCTOSTEIIbHON
paboThl, KOMIIBIOTEPHOTO
TECTUPOBAHUS

HaBbiku

Bmagets HaBBIKAMHT
HCITOJIb30BAHUS TOTOBBIX
KOMITHIOTEPHBIX TTPOTPaMM MpH
pelieHnu 3a1a4y

Bnaneer HaBBIKAMU
HCITOJIb30BaHUS TOTOBBIX
KOMITBIOTEPHBIX TTPOTPAMM
P PELLICHUH 3a/1a4

OreHka pe3yabTaToB
UCTIOJIb30BaHUs TOTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM IIpU
pelIeHny 3a1a4d
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