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Pabouas nporpamma O/[n1.03 Marematuka pa3paboTaHa B COOTBETCTBUH CO CIACAYIOLIMMH JOKYMEHTAMH:

Oenepanbubiii 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpasoBannu B Poccuiickoit denepanum» (¢ MocieTyomuMu
HU3MCHEHUSIMH);

ITpuka3z Munnpocsemmenust Poccuu ot 14.08.2022 Ne762 «O6 yrBepxaenun [lopsaka opraHu3anuy 1 OCyIIECTBICHUS
00pa3oBaTenbHON IESTETBHOCTH 110 00pa30BaTENbHBIM IPOrpaMMaM CPEIHEro NPo(hecCHOHANBHOTO 00pa30BaHM»;
IIpuxa3 MunmncTepcTBa HayKH U BhIciiero oopasoBanus Poccuiickoit @enepanmu Ne885 n mpuka3 MuHNpocBemeHus
Poccuiickoit ®eneparuu Ne390 ot 05.08.2020 «O npakTuyecKoil OArOTOBKEY;

IIpuka3 MunucrepcrtBa obGpasoBanus u Hayku Poccuiickoit @enepanmu ot 17.05.2012 Ne 413 «O6 yTBepkaeHHH
(enepaabHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CPEIHETO 00IIero 00pa3oBaHus» (B pel. NMpHUKa3a OT
12.08.2022 Ne 732);

TIpuka3 Munmnpocsenienuss Poccun ot 11.11.2022 N 974 "O6 yrBepkaeHuu (GenepaibHOrO TOCyIapCTBEHHOTO
00pa30BaTeILHOTO CTaHAApTa cpefHero mnpodeccHoHaIbHOTO obpasoBanmst no mpodeccun 09.01.03 Omeparop
HH(POPMAIIMOHHBIX CHCTEM U pecypcoB” (3apeructpuposano B Munrocte Poccuu 19.12.2022 N 71639)

Ilpuka3z Munnpocsemenus Poccuu ot 23.11.2022 No 1014 «O6 ytBepkaeHuu (enepaibHOU 00pa30BaTeIbHOM
MPOTPaMMBI CPEHET0 001Iero 00pa3oBaHus»;

IIpuxaz Munmnpocsemenust Poccun ot 30.08.2022 Ne 631 «OO6 yTBepxkIeHHH (eaepalbHOro mepeyHs y4eOHHKOB,
JOMYLIEHHBIX K HCIOJb30BAHUIO NPU PEAlH3al{H HUMEIOIIUX TOCYJapCTBEHHYIO aKKpEJUTALUI0 00pa30BaTEIbHBIX
HpOrpaMM Ha4gaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeJHEro o0Iero oopa3oBaHus)

Pacniopspxkenne Munnpocsemenuss Poccun ot 30.04.2021 1. NeP-98 «O6 yrBepkaennn KoHnenmun npenopaBaHus
001e00pa3oBaTeNbHbIX AUCHUINIMH C  Y4€TOM IpPO(ecCHOHATbHON HANpaBIEHHOCTH IPOTPaMM  CPEAHETO
npodecCHOHANEHOTO 00pa30BaHusl, pealn3yeMbIX Ha 6a3e OCHOBHOTO 00IIEero 00pa3oBaHMs»;

Pacnopspxkenne Munnpocserienust Poccun ot 25.08.2022 1. Ne P-198 «O6 yTBepkaeHir METOAMK MpEnoaaBaHus 1o
ob1eoOpa3zoBaTenbHBIM (00s13aTeNbHBIM) AucHuIUTHHAM («Pycckuil s13b1k», «JIuteparypay», «VIHOCTpaHHBIH S3BIKY,
«Marematuka», «Mcropus» (umn «Poccus B Mupe»), «Du3ndeckas KynbTypa», «OCHOBBI 0€30MacHOCTH
KusHeneaTenpHocTH», «JIHB») ¢ yderoM mpodeccHOHAmbHON  HAaNMpaBICHHOCTH  IMPOTPaMM  CPEIHETO
npodecCHOHATBPHOTO 00pa30BaHus, peaqn3yeMbIX Ha 0a3ze OCHOBHOTO o0miero oOpa3oBaHUs, MPELyCMaTPHUBAIOIINE
MHTCHCHBHYIO 00IIe00pa3oBaTeNbHYI0 IOJATOTOBKY OOYYaloIIMXCsl C BKIIOYEHHEM NPHUKIATHBIX — MOIYJIeH,
COOTBETCTBYIOMIUX MPO(eCcCHOHATbHOM HAPABICHHOCTH, B T.4. C y4€TOM IPUMEHEHHS TEXHOIOTHI JUCTaHIMOHHOTO U
JNIEKTPOHHOTO 00Y4EHHUS»;

Meroaudeckue peKOMEHIAINH 10 pealn3aliy CPEIHEro 00IIero 00pa3oBaHus B IPEAeIax 0CBOCHHs 00pa3oBaTeIbHOM
MPOTPaMMBI  CpPEeHEr0 MPO(ECCHOHANTFHOTO 00pa3oBaHuMs Ha 0a3e ocHOBHOro obmiero ob6paszoBanus (ITuceMo
Munnpocseenus Poccun ot 01.03.2023 1. Ne05-592);

IIpumepnast paboyas mporpamma o0ImeoOpa3oBaTeNbHON ydeOHON mucuuIuimHbl «Marematukay (0a30BbI ypOBEHb
BapHaHT 2) sl MpodecCHOHANEHBIX 00pa30BaTeIbHBIX OpraHU3aIMi, IPE/ICTAaBICHHAs B PEecTpe
https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/

Tlonmoxenne o paboueit mporpamme 001Ie00pa30BATENBHBIX AUCIHUIUIHH C YIETOM PO EeCcCHOHATFHON HAIIPaBIEHHOCTH
00pa3oBaTeNbHBIX TMPOTPAMM CpemHEero NpOo(ecCHOHANFHOTO 00pa3oBaHMs OIOKETHOTO MPO(ECCHOHATEHOTO
o0pa3oBaTenbHOTO yupexaeHus I. byliHakcka «Komemk 5KOHOMUKH U TPEAPHHNMATETIBCTBAY:

[lonoxeHne o NPAKTHYECKOH MOATOTOBKE OOydYaAIOMMXCS OFOHKETHOTO MPOPECCHOHANBFHOTO O0pa3oBaTENHHOTO
yapexaenus r. byitnakcka «Komnemax 53KOHOMUKH U IPEAIPUHUMATEIbCTBA

TlomoxeHne 0 TeKyIeM KOHTPOJIE U MPpOMEeXKyTouHOH! arrectanuu cTyaeHToB I'BIIOY P/I «K3wull», obyuaromuxcs mo
00pa3oBaTeNbHBIM IIPOrpaMMaM CpeIHEro MpodhecCHOHATEHOTO 00pa30BaHMUS;

Tonoxenne o ¢opmupoBannn (GOHIA OMEHOYHBIX CPEACTB AN MPOBEACHHUS TEKYIIEro KOHTPOJS YCIIEBa€MOCTH,
MPOMEKYTOUHOH aTTecTally 00y4JarouXCs OI0JPKETHOTO MPO(eCCHOHANBEHOTO
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOTPAMMBI
OBIIEOBPA3OBATEJIbHOU JTUCIUILINHBI

1.1. O6aacTh NpuMeHEeHUsI MPOrPaMMbI

o Ilporpamma o0Opa3zoBaTeibHONW AMCHUMIUIMHBI (anee — AUCHUIUIMHBI) «MaTemaruka
orpaxkaer TpeboBanuss DPI'OC COO k pesynprataM OCBOCHHS 00pa3oBaTelbHON
nporpammel 1o npeaMery «Marematuka». IIporpamma sABiISIETCS 4YacTblO OCHOBHOU
obpazoBarenbHoi nporpammel  (mpanee — OOII ) B cootBerctBun ¢ ®I'OC CIIO no
npodeccuu 09.01.03 Onepatop HHPOPMAITMOHHBIX CUCTEM U PECYPCOB" ¥ OCBAaUBACTCS
Ha 6a30BOM ypOBHE.

1.2. MecTo TUCHHUILINHBI B Y4e0OHOM IJIaHE:

O6bmeoOpa3oBaTenbHas aucuuIuiMHa «MaTemMaThKa» OTHOCHTCA K 00pa3oBaTelbHON
npeaMmeTHoi obmactu «Marematnka ¥ uHpopmarukay @OI'OC COO, BXomuT B coOcCTaB
00s13aTeIbHBIX TUCIUILIMH OJ10Ka ob6meodpazoBatenbHblx aucturuima OOII-IT ®I'OC CIIO nmo
npodeccun 09.01.03. Omneparop HHDOPMANMOHHBIX CHUCTEM H PECypCOB. C TOJyYCHHUEM
KBanMuKanuu cpennero 3seHa: «Oneparop HHGOPMALMOHHBIX CUCTEM U PECYpPCOBY

1.3. I_Ie.]'ll/l U IINTAHUPYEMBIC PE3YJbTATHI OCBOCHUS TUCHHUIIJIMHBI:

1.3.1. IeJu TUCHUTIIHHBI
Cogepxanue nporpamMMmbl 00I1e00pa3oBaTeIbHON JUCHUILTUHBI «MareMaTrukay HanpaBlIeHO Ha
JTOCTIIKEHHUE CIICAYIOMUX Ielieii: (OpMHUpPOBaHHE KYJIbTYpPhl UYHUTATEIHCKOTO BOCHPUATHS U
MOHMMAHUSA JIUTEPATypHBIX TEKCTOB, UHUTATEIIbCKOW CAMOCTOSITEIBHOCTHU U PEYEBBIX
KOMIIETEHIIUH.

1.3.2. [Inanupyemble pe3yabTaThbl 0CBOEHH 00111€00pPa30BaTE/IbHON THCHHUIJIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocnHoBe PT'OC COO

Oco0oe 3HaueHne JUCHUILIMHA UMEET MpU (OPMUPOBAHUU U PA3BUTHH 0OIIMX (Janee —
OK) u npoeccronanbueix (nanee — [1K) komnereHIMA CTPEMUTHCS K JOCTHXKEHHIO TUYHOCTHBIX
pe3ynbraroB (JIP) no cneunansHoctr 09.01.03. OnepaTop nHGOPMALIMOHHBIX CUCTEM U PECYPCOB

O0mme KoOMIeTeHIUA Ilaanupyemble pe3yJibTaThl 00y4eHH S

Oo0mme JncuunjanHapHbie

(OK 01 Bsibupatb crioco0bl penieHus
Bagay npodeccroHanbHOM

e TebHOCTH IPUMEHUTEIBHO

K pa3IHYHBIM KOHTEKCTaM

- TOTOBHOCTB K TPY/Ly, OCO3HaHUE
[IEHHOCTH MacTepCTBa, TPYOII00HE;
- FTOTOBHOCTB K aKTHBHOM

e TeTbHOCTH TEXHOIOTUIECKOH U
colManbHOM HANpPaBJIEHHOCTH,
CITOCOOHOCTH HHUIIMHPOBATS,
[1aHUPOBATH M CAMOCTOSTENBHO
BBIMOJIHATH TAKYIO AESTEIBHOCTD;

- HHTEpeC K pa3InIHBIM chepam
poecCHOHANBHON e TENbHOCTH,
(OBnasieHre yHUBEPCATBHBIMHU
[y4eOHBIMHU [TO3HABATEBHBIMU
IeliCTBUSIMH

2) 6a30BbIE JIOTMYECKUE ACHCTBUS:

- camocTosTeNnBEHO (hopMyIUPOBATE U
AKTyaTM3HpOBaTh MPOOIEMY,
[paccMaTpuBaTh €e BCECTOPOHHE;

- ycTaHaBIMBATh CYIIECTBEHHBIN
[PU3HAK WM OCHOBAHWS JUTS
cpaBHEHMS, KiTacCU(UKAIMU U
0600IICHYS;

- onpenensaTh e AesITeNbHOCTH,
BaaBaTh MapaMeTpbl U KPUTEPUH UX
ITOCTHKEHHS,;

-BaIeTh METOaMH JIOKa3aTeNIbCTB, AITOPUTMAMH PELICHHS 3a1a4;
lyMeHHe (OopMyITHPOBATH ONPEENICHHs, AKCHOMBI M TEOPEMBI,
[IPUMEHATH UX, IPOBOJIUTE JOKA3aTeNbHBIE PACCYKICHAS B XOJIE
[peneHus 3anay;

- yMeTh onepupoBaTh OHATHAMH: CTENEHb YMCIIA, Torapudm
[rcIIa; yMEHHE BBITIONHATE BEIYUCIICHHE 3HAUCHNH 1
peoOpa3oBaHus BEIPAXKEHHH CO CTENEHIMHU U jTorapudmamu,
peoOpa3oBaHus JPOOHO-PAIIMOHANIBHBIX BBIPAYKSHUM;

- yMeTh onepHpoBaTh MOHATHAMU: Pal[MOHAIIBHEIE,
MpparmoHaIbHbIE, TTOKa3aTebHbIE, CTENCHHBIE, JTorapH(MIYecKue,
[TPUTOHOMETPUYECKHE YPABHEHUS M HEPABEHCTBA, UX CUCTEMBI;

- yMeTh oneprpoBaTh HOHATHAME: (QYHKIMS, HEPEpbIBHAS
(byHKIMS, IpOM3BOIHAS, TEPBOOOPA3Hasl, ONpe e ICHHBINA
MHTErpall; yMeTh HaXOUTh IPOU3BOIHBIE YIEMEHTaPHBIX
(byHKIMIA, NCTIONB3Ys CIIPaBOYHBIC MaTepPUAIbl; HCCIIE0BATh B
mpocTeifmyx ciaydasx (pyHKIMH Ha MOHOTOHHOCTh, HAXOAUTh
HauOONBIINE ¥ HAMMEHbIINE 3HaYeHNsT QYHKIHIA; CTPOUTD
rpauKyM MHOTOYICHOB C UCIIOIb30BAaHNEM arllapaTa
MaTeMaTHYeCKOTO aHaJN3a; IPUMEHSTH IPOU3BOAHYIO MPH
[DELICHHH 33/1a4 Ha JBIDKEHHE; PelIaTh MPAKTHKO-
OpHEHTHPOBAaHHBIE 331a4X HA HAHOOINBIINE U HANMEHBIIHE
3HAaueHHs1, HA HAXOXKJICHHE ITyTH, CKOPOCTH M YCKOPEHHUS;

- YMETb OIepHpOBaTh MOHATHAMU: PALMOHATIbHAS (YHKIINUS,
moxasarenbHas QyHKIMS, CTETNIeHHast (pyHKIHS, JIorapupmMuaecKas
(byHKIMS, TpHTOHOMETpHUYECKHE (DYHKINHU, 00paTHbIC QYHKIHH;

MEHHE CTPOUTH IPaHKU U3YUCHHBIX (DYHKIHH, HCIOIb30BaTh




- BBISIBIISITH 3aKOHOMEPHOCTH 1
[IPOTUBOpPEYHS B PACCMATPUBACMBIX
[sIBIICHHSIX;

- BHOCUTH KOPPEKTHUBEI B
InesITenbHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJILTATOB LIEJISIM,
OLIeHMBATH PUCKH TTOCIICACTBHIMA
InesITenbHOCTH;

- pa3BUBaTh KPEATUBHOE MbILIUICHUE
[ipu penieHnn )KU3HEHHBIX MPooIIeM
0) Oa30BBIC HCCIIEIOBATENIBCKIE
lneicTBUS:

- BajieTh HaBbIKAMHU YueOHO-
ricciie1oBaTENbCKON M MPOSKTHOM
IesTeIbHOCTH, HABBIKAMU Pa3pEeILCHUS
mpo6iem;

- BBISIBIISITH IPUYUHHO-CIICICTBEHHBIC
CBSI3U U aKTyaJIM3UpOBATh 3a/1auy,
BBIIBUTAaTh THIIOTE3Y €€ PELICHHS,
HAXOAWUTh apPTyMEHTBI JUIs
IMOKa3aTeNnbCTBa CBOMX YTBEPXKIACHUM,
3a1aBaTh ITApaMeTPhl U KPUTEPHU
[pereHus;

- aHaIM3MPOBATH MOJTyYEHHbIE B XO/IE
[PELLICHUS 3a/1a41 PE3YJIbTATHI,
KpUTHYECKH OLICHUBATH UX
IMOCTOBEPHOCTH, IPOrHO3UPOBATH
3MEHEHUE B HOBBIX YCIIOBUSIX;

-- yMeTh nepeHOCHTh 3HAHUS B
[103HABATENBHYIO U IPAKTHYECKYIO
00J1acTH JKU3HEIEATEIBHOCTH;

- yMeTh UHTETPUPOBATh 3HAHUS U3
[Pa3HBIX MPEAMETHBIX 00JIaCTeH;

- BBIIBHraTh HOBBIE HJICH, IIPE/JIAraTh
OpHTHHAIBHBIC TIOIXO0/Ibl M PEILICHUS,
1 CIOCOOHOCTD MX UCIIOJIb30BAHUS B
[103HABATEILHOW M COLIMAILHON
pakTrke

rpaKy IPU M3y4YCHHN POLIECCOB U 3aBUCHMOCTEH, TIPH PEIICHH
Basad U3 IPYrux y4eOHBIX MPEIMETOB U 3a/1a4 U3 peaabHOH JKU3HH;
BhIpaXkaTh (POPMYJIAMU 3aBUCUMOCTH MEXY BETMYNHAMH;

- yMeTh pernraTs TeKCTOBBIE 3a/{a4H Pa3HbIX THUIIOB (B TOM YHCIIC HA
[iporieHTHI, 10T U YacTH, Ha IBHXXCHHE, pPaboTy, CTOMMOCTH
[TOBApOB U yCIIyT, HAJIOTH, 3aJ[a4H U3 00JIaCTH YIPaBJICHHS
TMYHBIMH U CEMEHHBIMU (PHHAHCAMM); COCTAaBIISITH BRIPAXKCHHUS,
[ypaBHEHHsI, HEpaBEHCTBA M MX CHCTEMBI 110 YCIOBHIO 3a/1a4H,
cclie1oBaTh MOTYYCHHOE PELICHHE U OLEHUBATh
[IpaBIOIOJ00HOCTE PE3yIbTaTOB;

- yMeTb onepHupoBaTh MOHATHAMU: CpeHee apH(METHIECKOE,
Meiana, HanOoIIblIIee U HAUMEHbILICE 3HAUYCHHS, Pa3MaXx,
Imicnepcus, CTaHAapTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeTb
13BIICKATh, HHTEPIIPETUPOBATE HH(POPMALIUIO, IPEICTAaBICHHYIO B
[raGunax, Ha quarpamMmax, rpaukax, OTpaXkarolyio CBOHCTBA
[PEaIBHBIX TIPOLIECCOB U SBJICHHHN; IPECTaBIATE HHPOPMAIHIO C
[TOMOIIBIO TAOHI] U JUarpaMM; HCCIE0BaTh CTATUCTHYCCKHE
IaHHBIC, B TOM YHCJIE C IPUMEHEHHUEM IPaUuecKUX METOJIO0B 1
PIIEKTPOHHBIX CPEIICTB;

- yMeTh onepupoBaTh MOHATHAMU: CIIyJalHBIH OIBIT U CIIyJaifHOe
coObITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS; yMEHHE BBIYHCIISTH
BEPOSITHOCTH C UCIIOJIL30BAHHEM IPapUISCKIX METOIOB;
[IPUMEHATH (QOPMYIIBI CIIOXKEHUS U yMHOMKEHHUS BEPOSTHOCTEH,
KoMOuHATOpHBIE (haKThI U (HOPMYJIbI IPH PELICHHUH 3a/1a4;
oIIeHIBATE BEPOSTHOCTH PeaTbHBIX COOBITUIT; 3HAKOMCTBO CO
cITyqaifHBIMI BETMYNHAMY; YMEHHE IIPUBOJUTH IPHMEPEI
[IpOsIBIICHMS 3aKOHA OOJIBLINX YHCEN B IPUPOHBIX U
00111eCTBEHHBIX SBIICHUSX;

- yMeTb onepHpoBaTh MOHATHAMH: TOUKA, IIPSIMasi, INIOCKOCTD,
[IPOCTPAHCTBO, IBYTPAHHBIN yrol, CKPEIIMBAIOLIUECS IPSMBIC,
[TapasuIeIbHOCTD U NEPIICHMKYIISIPHOCTD MPSIMBIX U IIOCKOCTEH,
[YTOJI MKy IPSIMBIMH, YTOJI MEKy IIPSIMOIT M INIOCKOCTEIO, YTOI
Mesx /Ty INIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH,
[pPacCTOSHNE MEXTY NIPSMBIMH, PACCTOSHUE MEX/LY INIOCKOCTSIMH;
[YMEHHe HCII0Ib30BaTh IIPU PEIICHHUH 331a4 H3yIeHHbIe (aKThl U
[TeOpeMBbI [NIAHUMETPHH; YMEHHE OLICHUBATh pa3Mepbl 00bEKTOB
OKpy>KaroIIero MUpa;

- yMeTh onepupoBaTh NOHATHSAMU: MHOTOTPaHHHUK, CEIEHHE
MHOrOrpanHnKa, Ky0, napasienenune/, npu3Ma, Iupamua,
(birypa 1 mOBEpXHOCTH BpaleHHs, IMITHHAD, KOHYC, map, chepa,
ceueHnst pUrypsI BpaleHNs, INIOCKOCTb, Kacalomascst cdepsl,
[imiHpa, KOHyca, IUIONa/lb IIOBEPXHOCTH MUPAMHIbI, IPU3MBI,
KOHYyca, IMIIMHAPA, IUI0IAnb chepbl, 00beM Kyoa,
[1psIMOYTOJIEHOTO ITapaJuIeNeIHIea, TUPAMUIBL, IPH3MBI,
[TiHpa, KOHYca, apa; yMeHHe H300paXaTh MHOTOTPaHHUKU U
[TOBEPXHOCTH BPAILCHMUS, UX CCYCHHS OT PYKH, C TOMOII[BIO
[IepPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB; YMCHHE
[pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE PACIIO3HABATh
[IpaBHJIbHBIC MHOTOTPAHHHUKH;

- yMeTh onepupoBaTh MOHATHSAMU: IBIDKEHHE B IIPOCTPAHCTBE,
[10106HBIC (GUTYpBI B IPOCTPAHCTBE; UCIOIb30BaTh OTHOIICHHE
rutola el moBepxHocTeld 1 00beMOB NOAOOHBIX GUTYp MpH
[peTIeHnY 3a1a4;

- yMeTb BBIYHCIIATH TEOMETPUYECKUE BETMYUHBI (JJINHA, YTO,
10111216, 00BEM, TLIONIAAL HOBEPXHOCTH), MCIIOIB3Ys H3y4EHHbIC
(hopMyIIBI M METOAEBI;

- yMeTh oneprpoBaTh MOHATHAME: IPSIMOYTOJIbHAS CHCTEMA
KOOpAMHAT, KOOPIMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
cKanspHOE IPON3BEICHNE, YTOJT MEXIY BEKTOPAMH, CyMMa
BEKTOPOB, MPOM3BEICHIE BEKTOPA Ha YHCII0; HAXOAHUTH C TOMOIIBIO
13ydeHHBIX (OPMYT KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSHHE
MexX Iy IBYMS TOUKAMU,

- yMeTh BBIOHpPATh MOAXOISIIHIT H3y4EHHbINH METO JUIS PELICHHS
Bajaun, pacrmo3HaBaTh MaTeMaTHYeckue (pakThl 1 MaTeMaTHICCKHE
MOienH B IPUPOIHBIX ¥ OOLIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE;
[YMEHHeE TIPUBOUTH IPUMEPHI MATEMAaTHIECKHX OTKPBITHIA
[poccuiickoit 1 MUPOBOI MaTeMaTHYECKOM HAyKH.

- ymeTh onepupoBaTh MOHATHAMU: OpeIeIeHNE, aKCHOMa,
[TeopeMa, cle/ICTBHE, CBOICTBO, IPU3HAK, TOKA3aTEIbCTBO,
[pPaBHOCHIIBHBIE (POPMYIIMPOBKH; YMEHHE (HOPMYIIUPOBATH 0OpaTHOE
1 IPOTHBOMOJIOKHOE YTBEPIKACHUE, IPUBOJUTH IPHUMEPHI U
KOHTPIIPUMEPBI, HCIIOIB30BATh METO/] MATEMAaTHICCKOM HHIYKIH;
[IPOBOMTH JI0KA3aTEIbHBIC PACCYKICHMS TIPU PELICHUN 3a/1a4,
OLIeHIBATb JIOTHYECKYIO PaBUIIBHOCTh PACCyKICHHUI;

- yMeTb OLEepHPOBATh MOHSITHAMIL: MHOXECTBO, IOJMHOXKECTBO,
onieparin Hax MHOXKECTBaAMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-
MHOYKECTBEHHBIH ammapar JUis ONHCAaHHs PealIbHBIX NMPOLIECCOB 1
SIBIICHUI ITPU PEILICHHH 33/1a4, B TOM YUCIIE U3 IPYTUX y4eOHBIX

ipeMeToB;




- ymMeTh onepupoBaTh MOHATHAMU: Ipad, CBA3HEIN rpad, TepeBo,
KT, Tpad) Ha IIOCKOCTH; YMEHHE 3aaBaTh U OMUCHIBATE IPpadbl
[PA3IMYHBIMH CIIOCOOAMH; HCIOIB30BATh rPad)bl P PELICHUN
Banag;

- yMeTb CBOOOAHO ONEpHPOBATh MOHATHAMHU: COUCTAHUE,
[IepecTaHOBKa, YUCIIO COUECTAHUH, YUCIIO IEPECTAHOBOK; OMHOM
HpioTOHA; yMEeHHEe IPUMEHSITH KOMOUHATOPHEIE (DaKTHI U
[paccyKIeHHs IS pEIICHNs 3a/a;

-yMeThb onepupoBaTh NOHATUAMU: HATypaJIbHOE YHCIIO, L0
[4HICII0, OCTATOK MO MOAYIIIO, PAalliOHAIBHOE YHCIIO,
MppanoHAIBHOE YHUCII0, MHOXKECTBA HATYPAIIbHBIX, LETIBIX,
[PALIMOHAIIBHBIX, ACHCTBUTEIBHBIX YHCEIl; YMEHHE UCIOIb30BATh
[IpU3HAKK IETMMOCTH, HANMEHBIINH OO JeNuTenb U
[HanMeHsbIIee obIee KpaTHoe, anroput™ EBkinia npu peneHnn
3aj1a4; 3HAKOMCTBO C Pa3IMYHBIMH ITO3HIHOHHBIMHI CHCTEMaMH
cuncenns;

- yMeTb CBOOOIHO OIepHpOBATh MOHATHIMHU: CTEHEHb C IIEIBIM
[oka3aresneM, KOpeHb HAaTYPaJIbHOM CTEHEHH, CTEIIEHb C
[PAIlIOHATIEHBIM TIOKa3aTeleM, CTEHEeHb C AeHCTBUTEIBHBIM
(BemecTBEHHBIM) MTOKa3aTeNeM, JOrapu(pM YHClIa, CHHYC, KOCHHYC
1 TAHI€HC IPOU3BOJIBLHOTO YHCIIA;

- yMeTb onepHupoBaTh MOHATHAMHU: TOKAECTBO, TOXKIECTBEHHOE
peobpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CUCTEMA YPaBHEHUH H
HepaBEeHCTB, PABHOCHIIBHOCTh YPABHEHHIA, HEPABEHCTB U CUCTEM,
[paliIOHAIbHBIE, HPPAIOHANIBHBIE, T0Ka3aTeIbHbIe, CTEIICHHEIE,
IorapumMuIeckue, TPUrOHOMETPHIECKHIE YPaBHEHHMsI, HEPABEHCTBA
11 cHCTEMBI; yMEHHUE pelllaTh ypaBHEHHUs, HEPABEHCTBA U CHCTEMBI C
[IOMOIIIBIO PA3IIMYHBIX IPHEMOB; PelIaTh ypaBHEHNUs, HEPABEHCTBA
1 cHCTEeMBI ¢ TapaMeTpoM; IPUMEHSITh YpaBHEHHsI, HEpaBeHCTBA,
X CHCTEMBI JUIsl PEIICHHS MaTEMAaTHYECKUX 3a/1a4 U 3a/a4 13
[pa3JIMUHBIX 001aCTEl HAYKH U PeabHOM XKU3HMU;

-yMeTh cBOOOJHO OIIepUPOBATH NOHATHSAMU: TpadHK (yHKINH,
oOpatHas hyHKIHS, KOMIO3UIMS QYHKUHNIA, THHEHHAS QyHKIU,
kBaapaTHuHas QYHKIMS, CTENCHHAS (QyHKIIHS C LEIbIM
[ToKa3aTerneM, TPUTOHOMeTpHYecKHe QyHKIUH, 0OpaTHEIS
[TpUroHOMeTpHYecKre QYHKINH, II0Ka3aTelIbHAs 1
lmorapudmudeckast GyHKIHN; yMEHHE CTPOUTH IpapuKi HYHKIHIA,
BEITIOJIHATE IPe0Opa3oBaHus IPapuKoB QYHKIIHIN;

[YMEHHE HCIIOIB30BaTh rpapuky QyHKIMI UL H3ydeHHs
[iporieccoB M 3aBUCHMOCTEH HPU PELICHUHN 3a/1a4 U3 APYTHX
[y4eOHBIX IIPEAMETOB U U3 PeabHOI )KU3HH; BBIPaXKaTh
(hopMynaMu 3aBHCHUMOCTH MEX/Ly BEINYHHAMY,

[yMeHHe CBOOOIHO OIEPHPOBATh MOHITHAMH: YETHOCTD (ByHKIHH,
[IEpUOANIHOCTD (DYHKIHH, OTPaHUYCHHOCTD (DYHKIIHH,
MOHOTOHHOCTb (DYHKIIHH, SKCTPEMYM (YHKIINH, HAHOOJIbIIIeE 1
[HanMeHbIIee 3HaUCHHs (PYHKIINM Ha IPOMEXYTKE; YMEHHE
[IpOBOANTE HcciIeoBaHue (QyHKIINH;

[YMEHHMeE HCIIOB30BaTh CBOWCTBA U rpadukn GyHKUMH 1s
[perIeHns ypaBHEHHUH, HEPaBEHCTB M 3a/1a4 C TapaMeTpaMH;
300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEIIeHUH
[ypaBHEHHIA, HEPAaBEHCTB U UX CHCTEM;

- yMeTh CBOOOHO ONEPUPOBATH MOHSITHAMHU: TOCIE0BATEIBHOCTD,
aprdMmeTHIecKas Iporpeccus, FreoMeTpHIecKas pOrpeccus,
OeckoHEUHO yOBIBaIOIasi FEOMETPUYECKast POrPECCHs; YMEHHE
3a1aBaTh MOC/ICI0BATEILHOCTH, B TOM YHCIIE C TIOMOIIIBIO
[PEKypPPEHTHBIX (HOpMyI;

- yMeTh OnepHpoBaTh MOHITHAMI: HEIIPEPBIBHOCTD (hyHKIIHH,
acuMnTOTHI rpaduka QyHKINM, TIepBast ¥ BTOpast MPOU3BOTHAS
(byHKIMH, TeoMeTpHYecKuil 1 GU3NIECKHIH CMBICI IPOU3BOIHOM,
epBOOOpa3Has, onpeeNeHHbII HHTErpall; yMEHHE HAXOAUTh
acuMnTOTHI rpaduka QYHKINK; yMEHNE BEIYUCIIATH IPOU3BO/IHBIC
[cyMMBI, TPOM3BEIEHIS, YACTHOTO ¥ KOMIIO3HITHN (DYHKIIHIH,
[HaxOANTh ypaBHEHUE KacaTeIbHON K rpaduKy HyHKIUH;

[YMEHHE HCIIONB30BaTh IPOM3BOIHYIO JUIS HCCIIEIOBAHUS (hyHKIIHI,
IUIST HAXOJKJICHHST HAMTYYIIEro PeieH s B IPUKIIATHEIX, B TOM
[MKCIIEe COIMANTBHO-9KOHOMHYECKUX U (PH3NUECKHX 3afadax, Uit
onpeiesieHnst CKOPOCTH M YCKOPEHHST; HAaXOAUTh IUIOIAN U
00BeMBI DUTYp C ITOMOIBIO HHTErPalIa; IPUBOAUTE IPHMEPHI
MaTeMaTHYECKOrO MOZICTUPOBAHMUSI C TIOMOIIBIO
InuddepeHnnanbHEIX ypaBHEHUIT;

- yMeTh oneprupoBaTh MOHATHAMU: KOMIUIEKCHOE YHCIIO,
ConpsiKEHHBIE KOMILICKCHBIC YHCIIa, MOAY/Ib U ApTYMEHT
[KOMILIEKCHOTO YHCIIa, ()opMa 3aMNCH KOMILIEKCHBIX YHCe
(reomeTpuueckas, TPUrOHOMETpHYECKasl U alredpandyeckas); yMeTb
[ipon3BoOUTE apiu(METHIECKHE AEHCTBHS ¢ KOMILUICKCHBIMH
[4MCITaMU; TIPUBOAUTH HPUMEPBI HCTIOIb30BAaHHST KOMILICKCHBIX
ancer;

- yMeTh CBOOOIHO ONEpHpOBaTh MOHATHAMU: CPEHES
apudmeTnyeckoe, MenuaHa, HauboJblIee U HAUMEHbLIEE
BHavYeHMs1, pa3Max, AUCIIEPCHs], CTAHIAPTHOE OTKIOHEHHE JUISI




OITIICaHNS YUCIIOBBIX JAaHHBIX; YMEHUE HCCIEI0BATh
cTaTHCTHYECKHE TaHHBIC, B TOM YHCIIE C IPHMCHEHHEM
rpauuecKuX METOJIOB H EKTPOHHBIX CPEICTB; rpapuyuecKn
icCIIe[OBaTh COBMECTHBIC HAOMIOAEHNUS ¢ IOMOIIBIO TUArPaMM
[paccenBaHUs U TUHEHHOI perpeccuy;

- yMeTh HaXOAUTb BEPOATHOCTU COOBITHII C HCIIONB30BaHUEM
rpaduuecKiX MEeTOI0B; IPUMEHSTH I PeleHus 3a1ad GopMyIIst
CI10KeHUS M yMHOXKEHUS BEPOSITHOCTEH, (OpMyITy TTOTHOH
BeposTHOCTH, hopMyity BepHyim, koMOUHATOPHBIE (aKThI U
(bopMyIIBI; OLIEHHBATE BEPOATHOCTH PEaTbHBIX COOBITHIL, yMEHHE
oreprpoBaTh MOHATHAMM: CITydaifHas BeIUYHHA, pacIpeelcHIe
BeposTHOCTEIl, MaTEMAaTHYECKOE OXKHIAHUE, UCIIEPCHUS 1
cTangapTHOE OTKIOHEHHE CITydaifHOIl BeINYNHBI, QYHKIHN
[pacpeneNneHus 1 IIOTHOCTH PaBHOMEPHOT0, II0Ka3aTeIbHOTO U
HOPMaJILHOT'O paclpe/ieeHUid; YMEHHE UCII0NIb30BaTh CBOMCTBA
M3ydeHHBIX paclpeielIeHuil AT pelIeHus 3a/1ad; 3HAKOMCTBO C
[TOHATHAMH: 3aKOH OOJBIINX YHCEII, METOIbI BEIOOPOUHBIX
icclieI0BaHMIT; yMEHHE IPUBOUTH HIPUMEPHI IIPOSIBICHUS 3aKOHA
OonbIIyX Ymcen B MPUPOIHEIX U OOIIECTBEHHBIX SIBICHHUSX;

- yMETb CBOOOZHO ONEPHPOBATh MOHATHAMHU: TOUKA, IPsIMas,
[JI0CKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH yrod,
IMBYTpaHHBIH YToJ, TPEXTPaHHbIH YroJl, HepeceKaromuecs,
[TapajuIeNbHbIC U CKPEINBAIOIIHECS MIPSIMbIE, TapauIeIbHOCTh U
[IepHIEeHANKYISPHOCTD MPSIMBIX M IUIOCKOCTEH, Yol MEeX Ly
[IpSIMBIMH, YrOJI MEXIY HPSIMOH U INIOCKOCTBIO, YTOIl MEXIY
[UIOCKOCTSIMH; YMEHHE HCII0JIb30BATh IIPH PELICHNH 32121
3ydeHHbIe (hakThl 1 TEOPEMBI INIAHUMETPHHU; YMEHHE OLCHUBATD
[pasMepbl 00BEKTOB B OKPYXKAIOIIEM MUPE; yMEHUE ONEPUPOBATH
[TOHATHSMA: MHOTOTPaHHHK, CEYeHUEe MHOTOIPAaHHHUKA,
[ipaBHIIBHBIIT MHOTOIPAHHHUK, IIPU3Ma, TUpaMu/a, Gurypa u
[T0BEpXHOCTH BpallleH!s, LHIMHAP, KOHYC, 1Iap, cdepa, pa3BepTka
[TOBEPXHOCTH, CEYEHNs KOHyCa U IIMIIMHPA, TTapajieIbHbIe OCH
11 OCHOBAHHIO, CEYEHHUE LIapa, IIIOCKOCTh, Kacaromiasicst chepsl,
|uuHApa, KOHYCa; YMEHHE CTPOHTH CeYEHNEe MHOIOIPAaHHHKA,
300pakaTh MHOTOTPaHHUKY, (PUTYPHI M IIOBEPXHOCTH BPAICHUS,
X ceueHHUs1, B TOM YHUCJIE C TIOMOLIBIO 3IEKTPOHHBIX CPEICTB;
[YMEHHE IIPUMEHSTh CBOICTBA T€OMETPUYECKHX (Uryp,
camocTosTENIEHO (hOPMYINPOBATE ONPEeICHNs H3yIaeMbIX QHUryp,
BbIBUIaTh THIIOTE3bI O CBOMCTBAX U MPU3HAKAX [€OMETPHYECKUX
buryp, 060CHOBBIBATH HJIM OLIPOBEPTaTh UX; yMEHUE IPOBOIHUTH
[Kaccudukanyio GpUryp 1o pasnIHYHBIM IPU3HAKaM, BHIIOIHATE
HEOOXOAMMbIE JOTIOTHUTEIIbHbIC TOCTPOCHUS;

- YMETb CBOOO/IHO OIIEPUPOBATH MOHATHAMH: IUIOIIAb GUTYDBI,
00beM (Urypsl, BeM4MHA yIiia, pacCTOsIHUE OT TOYKH JI0
[IOCKOCTH, PACCTOSHIE MEK/LY HPSIMBIMH, PACCTOSIHIE MEKILY
[710CKOCTSIMH, IUTOIIAAb ChepBl, MION[AIb TOBEPXHOCTH
[TpaMUIEL, IPH3MBI, KOHYyca, IWIHNHApPA, 00beM Kyoa,
[IpsIMOYTOJIEHOTO MapasUIeNienIe/ia, TIPaMHIbI, IPU3MBI,
[TiHpa, KOHyca, M1apa; yMEHHE HaXOANUTh OTHOIICHHE 00BEMOB
mo106HBIX HHTYD;

- yMeTh CBOOOHO ONEpUPOBATH MOHSITHAMHU: IBHXCHHE,
[TapasuIeNbHbINA MEPEeHOC, CUMMETPHS Ha TUNIOCKOCTH U B
[IPOCTPaHCTBE, TOBOPOT, TPe0OPa30OBaHNE TTOXOONS, MOT00HBIE
(burypsl; yMeHHe pacro3HaBaTh paBHbIE U MOJO0HBIC (GUTYPEI, B
[TOM 4HCIIe B IPUPOJE, HCKYCCTBE, APXUTEKTYPE; yMEHUE
MCTIONB30BaTh TEOMETPUIECKHE OTHOIICHUSI, HAXOIUTh
[reoMeTpuyYecKre BeIUYMHBI (JIIMHA, YTO, TIOaab, 00beM) IpH
[PEIICHNH 3a1a4 U3 APYTHX YUeOHBIX MPEAMETOB U U3 PEaIbHOM
DKU3HH;

- yMeTh CBOGOJHO ONEpUPOBATH HOHSITHAMI: IPSMOYTONbHAS
crcTeMa KOOpMHAT, BEKTOP, KOOPAMHATHI TOYKHU, KOOPIMHATHI
[BeKTOpa, CyMMa BEKTOPOB, IIPOHM3BEICHIE BEKTOPA Ha YHCIIO,
[pasnoxeHHne BEKTOpa Mo 0asucy, CKaIsipHOE IPOU3BEICHHUE,
BEKTOPHOE IIPOU3BE/ICHHE, YTOT MEKLY BEKTOPAMHU; yMEHHE
MCTIONB30BAaTh BEKTOPHBIH H KOOPAWHATHBIA METOJ JJIS PELICHUS
[reOMeTpHYecKnX 3a/a4 1 3aa4 APYTUX yU4eOHBIX IPEAMETOB,;
oriepupoBaTh NOHATUSIMU: MaTpula 2x2 u 3X3, onpenenuTens
MaTpPUIBI, TEOMETPUICCKUH CMBICIT OIPEACITHTENS;

- yMeTh MOJENHPOBATH PEAIbHBIC CHTYAINH Ha SI3IKE MATEMaTHKH;
cocTaBIISITE BEIPQ)KEHNUSI, yPABHEHNMS, HEPABEHCTBA M UX CHCTEMBI
[10 YCIIOBHIO 33/1a4M, FICCIIE/I0BATh MOCTPOSHHBIE MOJIEIH C
1CIIOIb30BAHKEM allapaTa areOpbl, HHTEPIPETHPOBATh
[osTy4eHHbIH pe3yabTaT; CTPOMTh MaTEMaTHIECKHE MOJIEIH C
[TOMOLIBIO TEOMETPHIECKHX ITOHSITHH U BETUYHH, pelaTh
CBsI3aHHBIC C HUMH NIPAaKTHYECKHE 3aa4H; COCTaBIATh
BEPOSTHOCTHYIO MOZE/b 1 MHTEPHPETHPOBATH MOTyYCHHBII
[pe3yJIbTaT; pemarh NPUKIIAJHbIC 3a[a4H CPeICTBAMH
MaTeMaTHYeCKOTo aHaJ3a, B TOM YHCIIE COIMAaTbHO-
PKOHOMIYECKOTO 1 (PU3HUECKOTO XapaKTepa;




- yMeHHe BEIOMPATh MOAXOMSIINI METO/ VIS PEIICHHS 33124,
[TOHMMAaHKE 3HAYNMOCTH MAaTeMaTHKH B H3yUeHUHU IPUPOIHEIX U
0011IECTBEHHBIX MPOIIECCOB U SBJICHUIT; YMEHHE PacIiO3HaBATh
[IpOsIBIICHHE 3aKOHOB MaTEMATHKU B HCKYCCTBE, YMEHUE
[IPUBOJHUTH IPUMEPHI MATEMaTHYECKHX OTKPBITHH POCCHUCKON 1
MUpOBOI MaTeMaTH4ECKON HAYKH

OK 02 Mcnonb30BaTh COBpEMEHHBIE
CpezcTBa MOKCKA, aHAIN3a U
MHTeprpeTaluy HHPOpPMALUH, 1
nH(OpPMAIOHHbIE TEXHOIOTUH IS
BBHITIONTHEHUS 33124
pod)eccHoHANBHON JEsTeIbHOCTH

B 00macTH IEHHOCTH HayYHOTO
[O3HAHUS:

-chopMHUPOBAaHHOCTH MUPOBO33PEHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH
00111€CTBEHHOM NPAKTHKH,
(OCHOBaHHOTI'O Ha JAMAJIOTe KYJIBTYP,
crI0cOOCTBYIONIErO OCO3HAHHIO CBOETO
MecTa B HOJMKYJIBTYPHOM MHPE;

- coBepIIEHCTBOBAHHUE S3BIKOBOH U
[MMTATENbCKON KYJIBTYpPBI KaK CPEICTBA
B3aNMOICHCTBHS MEKILY JIIOAbMU U
[o3HaHUs MUpa;

- OcO3HAaHME [IEHHOCTH Hay4HOU
INesITeIbHOCTH, TOTOBHOCTh
OCYIIECTBIATD IPOCKTHYIO H
ICCIIeIOBATENbCKYIO ASITENEHOCTD
MHAMBUYaJIbHO U B IPYIIIIE.
(OBajieHne YHUBEPCATBHBIMU
[y4eOHBIMH [T03HABATEBHBIMU
IeCTBUSMU:

B) paboTa ¢ MH(pOpMaIHei:

- BiTasieTh HaBBIKAMU HOJIYYCHUS
MH(pOpPMALIMH U3 UCTOYHUKOB PAa3HBIX
[TUIIOB, CAMOCTOSITENILHO OCYIIECTBIISITH
[TOVICK, aHAIIN3, CHCTEMATH3ALHIO 1
MHTEpIpeTalio HHPOpMALUH
[pa3TMYHBIX BUAOB U (hOpM
[IpeCTaBIICHNS;

- co3aBaTh TEKCTHI B PA3IHYHBIX
(bopmarax ¢ ydeToM Ha3HAUCHUS
MH(MOpMAIMH U LETEBOH ayJUTOPHH,
BHIOHpAst ONTHMAIIBHYIO HOpMY
[IpeCTaBICHUS U BU3yaJI3alHy;

- OLleHMBAaTh IOCTOBEPHOCTS,
lleruTMMHOCTD MH(OpPMALHH, ee
cooTBETCTBHE IPABOBBIM M MOPAIBEHO-
PTHYECKUM HOpMaM;

- HCIIOJIB30BaTh CPEACTBA
MH(pOPMALIMOHHBIX
KOMMYHHKAIIHOHHBIX TEXHOJIOT Uil B
[PEIICHNH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX 1
OpraHM3aIMOHHBIX 33124 C
cobmoieHneM TpeGoBaHuit
PPrOHOMHKH, TEXHUKH O€30I1aCHOCTH,
TUTHEHBI, pecypcocOepekeHus,
[IPaBOBBIX M STHYECKUX HOPM, HOPM
nH(OpMAIMOHHON 6e30I1aCHOCTH;

- BiTaieTh HaBBIKAMU PACcIIO3HABAHUS 1
BamuTel MHGOPMALIUH,
MH(pOPMAIMOHHOW Ge30IacHOCTH
ITIraHOCTH

- yMeTh oneprpoBaTh HOHSTHAME: PallHOHAIBHAS (HYHKIS,
mokasarenpHas QyHKLUS, CTENEHHAs GyHKIMS, JJorapudmudeckas
(byHKLMS, TpUrOHOMETpUUECKHE (YHKLHIHU, 00paTHbIC PYHKIMH;
[YMEHHe CTPOHUTD rpaMKH U3y4eHHBIX (QYHKIHUH, HCIIOIB30BaTh
rpaMKK TIPU U3y4YEHHHU POLIECCOB U 3aBUCUMOCTE, IIPH PEIICHUH
Bajay U3 APYrux yueOHbIX IPEIMETOB U 3a/1a4 U3 PeajbHOI XKH3HH;
BeIpakaTh (HOPMyIaMU 3aBUCUMOCTH MEXy BEITHINHAMH;

- yMeTb OLEpHPOBATH HOHSTHAMIL: TOX/IECTBO, TOXKAECCTBEHHOE
ipeoOpasoBanue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA yPaBHEHHUIT 1
[HepaBEeHCTB, paBHOCHIIBHOCTD YPABHEHHIA, HEPABEHCTB U CHCTEM,
[paLoHAIBHbIE, HPPALOHANIBHBIC, [I0KA3aTE/IbHBIC, CTCIICHHEIE,
lorapudmMuyecKue, TPUrOHOMETPUUECKHIE YpaBHEHNUS, HEPABEHCTBA
1 CHCTEMBI; YMETh pelnaTh ypaBHEHHs, HEPABEHCTBA U CHCTEMBI C
[IOMOIIIBI0 PA3IMYHBIX IPHEMOB; PELIaTh yPaBHEHHUs, HEPABEHCTBA
1 crCTeMBI ¢ TapaMeTpOM; IPUMEHSATh YPaBHCHHS, HEPABEHCTBA,
X CHCTEMBI JUTS PELICHHSI MATEMATHYECKUX 3a/1a4 U 3a/1a4 13
[pa3IMYHBIX 0OMacTel HayKH U PeaIbHON JKU3HU;

- yMeTh CBOOOHO ONEpUPOBATH MOHATHAMU: JBHKCHHE,
[1apasuIesbHBIA MEPEeHOC, CHMMETPHS Ha IUNIOCKOCTH U B
[ipocTpaHCTBE, OBOPOT, Ipeodpa3oBaHue T0X00usI, MOJ00HbIE
(burypsl; yMeTh paclio3HaBaTh paBHbIC U II0J00HbIE QUIYPBI, B TOM
[4KCIIe B PUPOJIE, HCKYCCTBE, apXUTEKTYPE; YMETh HCIIOJIb30BaTh
rEOMETPHUYECKUE OTHOLICHHS, HAXOJUTh FE€OMETPHYECKUE
BenMuMHbI (JUIMHA, YroJl, II0IALb, 00beM) IIPU PELLICHUH 33/1a4 U3
IMPyruX y4eOHbIX MPEIMETOB U M3 PEAIbHON KU3HH

(OK 03 I[TnanupoBaTh U peaqn30BbIBATH
coOcTBeHHOE TpOodeccHoHaTbHOE U
ITMYIHOCTHOE pa3BHUTHE,
[peANPUHNMATENBCKYIO ACSATEIBHOCTD
B podeccroHaNBbHOM cdepe,
CTIOB30BaTh 3HAHMS MO (PMHAHCOBOH
FPaMOTHOCTH B Pa3INYHBIX
PKH3HEHHBIX CHTYALHSIX

B o6macT 1yx0BHO-HPaBCTBEHHOT'O
BOCTIUTAHMS:

-- chopMHPOBaHHOCTH HPABCTBEHHOTO
CO3HAHMS, ITHIECKOTO MIOBEICHHS;

- CITOCOOHOCTH OLICHUBATH CUTYALUIO U
[MpUHMMATh OCO3HAHHBIE PEILICHUs,
OpHEHTHPYSCH Ha MOPAJIBHO-
HpaBCTBEHHBIE HOPMBI U LIEHHOCTH;

- 0OCO3HaHHE JTMYHOIO BKJIaJa B
[TOCTpOEHUE YCTOHUMBOTO OyayIIero;
- OTBETCTBEHHOE OTHOILIEHHUE K CBOUM
[POAUTENAM U (MJIM) APYTUM YjIeHAM
ceMbH, CO31aHUIO CEMbU Ha OCHOBE
(0CO3HAHHOTO MPHUHATUS LIEHHOCTEN
ceMeitHO )KU3HU B COOTBETCTBHHU C
[rpaauisiMu HapoaoB Poccun;
(OBJ1asieHNe yHUBEpCATbHBIMHU
[PETYIATUBHBIMH AEHCTBUSIMU:

a) camoopranuzanys:

- CAMOCTOATENILHO OCYLIECTBIIATh

[I03HABATCIbHYIO ACSATECIbHOCTD,

- YMeTb OIepHpOBaTh NOHATHAMHU: PAllHOHANIBHbIE,
ppanoHalbHbIe, TOKa3aTeNbHbIE, CTENCHHbIE, JJorapu(pMUIECKHe,
[TPUTOHOMETPHUUYECKHE YPABHCHUS M HEPABEHCTBA, MX CHCTEMBbI;

- YMeTh OIepHpOBAaTh MOHATHAMH: MHOIOTDAHHHK, CeUeHHE
MHOTrOrpaHHHKa, Ky0, apaJuIelenurie], mpu3Ma, MpaMuia,
(burypa n oBepXHOCTH BpaIEHHs, LWHIHHIP, KOHYC, Iap, chepa,
ceuenus Gpurypsl BpaleHus, MmI0CKOCTh, Kacarommasics cdepsl,
[IMHApa, KOHYCA, IUIOIalb IIOBEPXHOCTH MUPAMHIBI, IPH3MBI,
[KOHYcCa, IITMH/PA, TUIomaab chepsl, 00beM Kyoa,
PSMOYTOJIBHOTO HapajIeNenuIena, TMPaMubl, TPU3MBI,
[MHzApa, KOHyca, Mapa; yMEeHHEe H300paxaTh MHOTOIPAaHHHKH 1
[TOBEpPXHOCTH BPAILECHHUSI, HX CEUSHHS OT PYKH, C TIOMOIIBIO
[MePTEKHBIX HHCTPYMEHTOB M JIEKTPOHHBIX CPEICTB; YMETh
[pacIio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMETh Paclo3HABATh
[ipaBUIIbHBIE MHOTOTPAHHHUKH;

- YMETb OIepHpOBaTh MOHATHAMHU: IPAMOYTOJIbHAS CHCTEMA
KOOp/IMHAT, KOOPAMHATBI TOUYKH, BEKTOP, KOOPIHHATHI BEKTOPA,
CKaIISIPHOE TIPOM3BE/ICHHUE, YIOJl MEX/LY BEKTOPaMH, CyMMa
BEKTOPOB, POU3BEICHHE BEKTOPA HA YHCIIO; HAXOAHUTD C TIOMOILBIO
13ydeHHBIX GOPMYIT KOOPNHATEI CEPEANHBI OTPE3Ka, PACCTOSIHHE

MEXKTY IBYMST TOUKAMH
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BHISIBIATE IPOOIIEMBI, CTABUTD U
(hopMyIHpOBaTH COOCTBEHHBIC 3a1aUN
B 0Opa30BaTEIbHOI ACATEIBHOCTH U
PKH3HCHHBIX CHTYALIMSIX;

- caMOCTOATENFHO COCTABIIATD ITAH
[peILICHHS TPOOIIEMBI C Y4ETOM
IMEIOLINXCSI PECypCOB, COOCTBEHHBIX
[BO3MOYKHOCTEH U ITpeIIOYTEeHUI;

- 1aBaTh OLICHKY HOBBIM CHTYALUSIM;
crroco6cTBOBATH (POPMHPOBAHUIO U
[IPOSIBIICHHIO IIIUPOKON SPYAULUH B
[pa3HbIX 001ACTAX 3HAHUM, [IOCTOSHHO
[OBBIIATE CBOW 00pa30BaTENIbHEIN U
KyJTbTYPHBIN yPOBEHB;

6) caMOKOHTPOJIB:

CTIONB30BaTh NPHEMBI peIICKCHH UL
OLIeHKH CHTYyaIuH, BEIOOpa BEPHOTO
[peLLeHus;

- yMETb OILIeHHBATh PHCKH H
CBOSBPEMEHHO NIPUHUMATH PEIICHUS
[10 X CHIDKCHHUIO,

B) SMOIMOHATEHBIA HHTEIUIEKT,
[pemonararomuit
chopMUpPOBaHHOCTD:

BHYTpeHHEH MOTHBALIUH,
BKJIFOUAIOLIEH CTpEMIIEHHE K
IMTOCTHXKEHHUIO LIEIH U YCIIEXY,
OLTHMM3M, HHUIUATHBHOCTb, YMCHHE
IneficTBOBATh, HCXOS U3 CBOMX
BO3MOXKHOCTEH;

- SMIIaTHH, BKIIIOYAIOIICH CIIOCOOHOCTh
[TOHUMAaTh YMOLIMOHAILHOE COCTOSTHUE
INPYrHX, y4UTHIBATh €r0 IPH
OCylIeCTBICHHN KOMMYHHKALIUH,
CITOCOOHOCTB K COUYBCTBHIO U
ConepexMBaHHIO;

- COLlMaJIbHBIX HABBIKOB, BKIIIOYAIOLINX
CITOCOOHOCTB BEICTpaMBaTh OTHOLIEHUS
C IpyruMu JIF0bMH, 3a00THUTHCS,
[IPOSIBIISITH HHTEPEC U pa3peliaTh
[KOH(IIHKTHI

OK 04 DddexTiBHO
B3anMOJIEHiCTBOBATH U paboTath B
KOJUICKTHBE ¥ KOMaH/Ie

[FOTOBHOCTb K CAMOPA3BUTHIO,
caMOCTOSATENBHOCTH U
caMoonpeIENIEHNIO;

-oBIIajeHNe HaBBIKAMU y4eOHO-
CCIIe10BaTENBCKOM, MPOEKTHOH 1
colnanbHOI eATeNbHOCTH;
(OBnageHye yHUBEpCAIbHBIMU
KOMMYHHKATHBHBIMH JISHCTBHSIMH:
0) coBMecTHas IeATeNbHOCTE!

- mOHUMATh U HCTIOIB30BaTh
[perMynIecTBa KOMaHIHON 1
MHIUBHyaIbHOH paOoTHL;

- IpUHUMATH 1[eU COBMECTHOM
IMesTeIbHOCTH, OPraHU30BBIBATE U
KOOPIMHUPOBATH ISUCTBHS I10 €€
ITOCTIDKEHMIO: COCTaBIATH IIaH
Ine¥icTBUM, pacpeensaTh poiu ¢
[y4eTOM MHEHUH yJaCTHUKOB
06CyKIaTh pe3yabTaThl COBMECTHOH
[pabOTEI;

- KOO IMHIPOBATH U BHITONHSTH
[paboTy B yCIOBHSAX PEaNbHOTO,
BUPTYaJIbHOTO M KOMOMHHUPOBAHHOTO
B3anMOIeHiCTBUS;

- OCYIECTBIATE IO3UTHBHOE
cTpaTeruueckoe MOBEICHUE B
[Pa3TIMYHBIX CHTYAIHsIX, IPOSIBISITH
[TBOPUECTBO M BOOOpakeHUE, ObITh
MHAMATHBHBIM.

(OBJ1asieHNe yHUBEpCAIbHBIMHU
[PETyIATHBHBIMU IeCTBUSMH:

Ir) npuHATHE ce0s M IPYTUX JIIO/CH:
- mpUHIMaTh MOTHBBI M apTYMEHTBHI
Inpyrux grozeit npyu aHanmse
[PE3yIbTATOB AESATEIBHOCTH;

- MpU3HaBaTh CBOE MPABO M PaBO
Inpyrux Jrojel Ha OmuOKY;

- pa3BUBaTH CIOCOOHOCTH IOHUMATD

MHD C ITO3HUIIUU APYTroro 4€J0BEKa

- yMeTb onepupoBaTh MOHATHAMH: CIIy4aiHbIH OIBIT U CITy4aliHOE
cOOBITHE, BEPOSTHOCTD CITy4aiHOTO COOBITHS; yMETh BBIUHCIATD
BEPOATHOCTB C MCTIONIb30BAHHEM IPaUuECKUX METO/IOB;
[pUMeHATH (HOPMYITBI CIIOKEHHUS. 1 YMHOXKEHHS BEPOSITHOCTEH,
KoMOMHATOPHEIE (haKTHI M (HOPMYITBI TIPH PEIICHNH 3371ad;
oTIeHNBATE BEPOATHOCTH pEaTbHBIX COOBITHIA; 3HAKOMCTBO CO
CityyaitHBIME BETMYMHAMM; YMEHUE IPUBOAUTH IIPUMEPEI
[pOSIBIICHMS 3aKOHA OOJBIINX YHCEN B IPUPOTHBIX 1
0OIIIeCTBEHHBIX SBICHUSX;

- yMeTh CBOOOHO ONEpPUPOBATH MOHSATHAMU: CTEIICHB C LEIBIM
mokasareseM, KOpeHb HaTypalbHOH CTETIEHH, CTEIEHb C
[PaIMOHAIEHBIM TOKA3aTEeNIEM, CTETIEHb C JeHCTBUTEEHBIM
(BeliecTBEHHBIM) ITOKA3aTeNeM, JIOrapu(dM YKcia, CHHYC, KOCUHYC
1 TAHT€HC PON3BOIHEHOTO YHCIIA;

- yMeTh CBOOOJHO ONEpUPOBATh MOHATHAMU: Tpaduk QyHKIMH,
oOpaTHas QyHKIHS, KOMIIO3UIHS QYHKIMH, TMHEHHAs GyHKLUS,
[kBapaTHIHas QYHKIMSA, CTEeHHast (yHKIHS C [eTBIM
moxasareneM, TpUroHOMeTprYeckne QyHKIUH, 0OpaTHbBIE
[TpHUrOHOMeTpHYecKHe QYHKINY, IIOKa3aTeIbHAs 1
morapudmudeckas QyHKINH; yMETh CTPOUTH Tpadukn QyHKIUH,
BBITIONHATE NMPE0Opa3oBaHus rpauKoOB (yHKIIHIA;

- yMeTb UCTIOIB30BaTh rpadKy GyHKIMWMIL 1151 H3ydeHHUs
[IporieccoB M 3aBUCUMOCTEH NPH PENIeHNH 3a/1a4 U3 APYTHX
[Y4EOHBIX TIPEIMETOB ¥ M3 pealbHON XKI3HH; BBIPAXKaTh
(hopmynaMu 3aBHCHMOCTH MEX/Ly BEIHYHHAMY,

- CBOGO/IHO OIIEPUPOBATH MOHSITHAMI: YETHOCTD (ByHKIHH,
[MepHoANYHOCT (DYHKINH, OTPAaHHYEHHOCTh (DYHKIIUH,
MOHOTOHHOCTb (DYHKITHH, SKCTPEMYM (DYHKIMH, HAaHOOJbILIEE U
HanMeHbIIIee 3HaUCHHs (DYHKIIUK Ha TPOMEXYTKE; YMETh
[IPOBOJINTH MCCIIE0OBAHNE (PYHKIUH;

- yMeTh UCTIONB30BaTh CBOWCTBA U TPaUKH QYHKIIMI IS
[pereHns ypaBHEHNUH, HEPaBEHCTB U 3a/1a4 C TapaMeTpaMH;
M306paxkaTh Ha KOOPANHATHOH IIOCKOCTH MHOJKECTBA PEIICHHU
[YpaBHEHHIA, HEPABEHCTB U UX CHCTEM
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OK 05 OcymecTBIATh YCTHYIO H
[IICHMEHHYI0 KOMMYHHUKAIUIO HA
rocyaapcTBEHHOM si3blke Poccuiickoit
Deneparyu ¢ yaeToM 0coOeHHOCTEH
(COLMATBHOTO ¥ KYJIBTYPHOTO
KOHTEKCTa

IB 061acTi scTeTHIECKOro
BocriTaHMS:

- 5CTETHYECKOEe OTHOILIEHUE K MUPY,
BKJIFOYAsT 3CTETHKY ObITa, HAYIHOTO H
[TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
[Tpyzia ¥ OOIIECTBEHHBIX OTHOILCHUI;

- CII0COOHOCTH BOCIPUHUMATH
[pPa3IMYHbIE BUABI HCKYCCTBA, TPAIULIUH
1 TBOPYECTBO CBOETO H APYTHX
[HapoI0B, OIIYIATh YMOLHOHATEHOE
Bo3eiicTBHE HCKYCCTBA;

- yO©XKIEHHOCTD B 3HAUMMOCTH JUIS
ITHIHOCTH U OOIIECTBA OTEYECTBEHHOIO
1 MEPOBOTO HCKYCCTBA, STHHUECKHX
KyJIbTYPHBIX TPaJUINIA U HAPOTHOTO
[TBOpYECTBa;

- FOTOBHOCTB K CAMOBBIP)KCHHIO B
[Pa3HBIX BUJIAX MCKYCCTBA, CTPEMIICHHE
[IPOSIBIIATH KaUeCTBA TBOPUECKON
ImaHOCTH;

(OB1ajicHHE YHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBHSAMHU:

) oOrmenue:

- OCYIECTBIIATH KOMMYHHKAIIUH BO
Becex cdepax XKU3HY,

- pacrio3HaBaTH HeBepOAIbHBIC
cpencTBa 0OLICHNUS, TOHUMATD
BHAYEHUE COLNAIBHBIX 3HAKOB,
[pacIio3HaBaTh MPEIIOCHUIKA
KOH(IMKTHBIX CUTYaLMH U CMATYaTh
KOH(IMKTBI;

- pa3BepHYTO U JIOTMYHO HM3JIaraTh
CBOIO TOUKY 3pEHHSI C UCIIOIb30BAHUEM
[13bIKOBBIX Cpe/CTB

- ymMeTh onepupoBaTh MOHATHAMU: CpeJHEe apH(PMETHIECKOE,
Menuana, HanOoIbIIee M HAUMEHBIIIee 3HAUCHHS, Pa3MaXx,
Imicnepcys, CTaHAapTHOE OTKJIOHEHHE YUCIIOBOTO Habopa; yMeHne
13BIICKATh, HHTEPIIPETUPOBATE HH(POPMANUIO, IPEICTaBICHHYIO B
[rabiunax, Ha qUarpaMmax, rpaukax, OTpaXxaromlyio CBOUCTBA
[peaIbHBIX MPOLIECCOB U SBJICHHUIL; NIPECTABIATE MH(OPMALIHIO C
[TOMOIIBIO TAOHI] U JUarpaMM; HCCIE0BaTh CTATUCTHYECKHE
ITaHHEIe, B TOM YUCIIe ¢ IPUMEHEHHEM IpadUIecKuX METOJO0B U
DIIEKTPOHHBIX CPENICTB;

- yMeTb onepHupoBaTh MOHATHAMHU: TOUKA, IPSIMasi, INIOCKOCTb,
[IpOCTPaHCTBO, ABYTPAHHBIN YTOJI, CKPEIINBAIOIIHECS IPsIMEILE,
[TapajuIeIbHOCTh U NEPIEeHANKYIIPHOCTD NPSMBIX U IUIOCKOCTEH,
[YTOJI MEX Ty IPSIMBIME, YTOJI MEKy IPSIMOI{ H IIIOCKOCTEIO, YTOI
ME3Kly INIOCKOCTSIMU, PACCTOSHUE OT TOYKHU J10 INIOCKOCTH,
[paccTosTHUE MEXAY NPSIMBIMH, PACCTOSIHUE MEKLY IIIOCKOCTSAMH;
- yMeTh HcCIIONB30BaTh IPH PEIICHUH 33124 H3yIeHHBIC (haKThI U
[TeopeMbl IUNITAaHUMETPUH; YMEHHUE OLIEHHBATh Pa3Mephl 00bEKTOB
OKpy’KaloIero Mupa

(OK 06 ITposBisATE TpaskIaHCKO-
[IaTPHOTHYECKYIO O3HLHIO,
IEMOHCTPHPOBATh OCO3HAHHOE
[OBeZeHHE Ha OCHOBE TPAIUIIMOHHBIX
00111eYeIOBCUECKHX IICHHOCTEH, B TOM
[uMCIIE C y4ETOM rapMOHU3ALUN
MeKHAIOHAIBHBIX 1
MEXXPETUTHO3HBIX OTHOLICHHUI,
[IPUMEHSTH CTaHIAPTHI
QHTHKOPPYIIIMOHHOTO IOBEICHUS

- 0OcO3HaHKE 00YYaIOLIMMHUCS
[POCCHICKOI1 IpaXk1aHCKON
MICHTUYHOCTH;

- neneHanpaBIeHHOE Pa3BUTHE
BHYTpEHHE! MO3ULUH JIHIHOCTH HA
(OCHOBE JTyXOBHO-HPAaBCTBEHHBIX
ieHHOCTEH Hapo0B Poccuiickoit
(Denepanuu, UICTOPUYECKUX 1
HAIIMOHAIBHO-KYJIBTYPHBIX TPaAULIUH,
(bopMHpoBaHKE CHCTEMBI 3HAYMMBIX
[[CHHOCTHO-CMBICIIOBBIX YCTAHOBOK,
AaHTHKOPPYIIIHOHHOTO MHPOBO33PEHHS,|
[IpaBOCO3HAHMSI, SKOJIOTHIECKOH
KyJIbTYPBI, CIIOCOOHOCTH CTABUTH LEITH
1 CTPOHTD JKM3HCHHBIE IIAHBI;

IB 4acTH rpa’kIaHCKOTO BOCITHTAHHS:

- Oco3HaHME CBOMX KOHCTHTYIIHOHHBIX
[paB 1 00s13aHHOCTEH, YBaXKeHHE
3aKOHA W IPaBOIIOPSIIKA;

- mpuHATHE TPaAUIIHOHHBIX
HaI[IOHATIBHBIX, O0IIEUeTIOBEIECKIX
F'YMaHHCTHYECKHX U JeMOKPATHIECKUX
[ICHHOCTEIA;

- TOTOBHOCTH IIPOTHBOCTOSITH
11€0TIOTHH SKCTPEMU3MA,
HarFoHATH3MA, KCeHO(DOOHH,
ITCKPUMITHALIVH 110 COLIHAJIBHBIM,
[PETTUTHO3HBIM, PAaCOBBIM,
[HALIOHATBHBIM TIPU3HAKAM;

- TOTOBHOCTB BECTH COBMECTHYIO
InesTeNbHOCTD B HHTEpEcax
rpaskTAaHCKOTO OOIIECTBA, YIACTBOBATD
B cCaMOyIIpaBICHHUH B
00111€00pa30BaTEIBHOI OpraHU3aUH 1
ITeTCKO-FOHOIIECKUX OPTAHU3AIHSX;

- ymeHue B3auMOoIeHCTBOBATh €
CoLMaTbHBIMU HHCTUTYTAMH B
COOTBETCTBUY C UX DYHKIIUSIMH H
HAa3HAYECHHEM;

- TOTOBHOCTB K T'yMaHUTApHOH U
BOJIOHTEPCKOIT JAESITETBHOCTH;
[IATPHOTHYECKOTO BOCITHTAHHS:

- chopMUPOBAHHOCTH POCCUICKOM
[Fpa’KTAHCKOM HICHTHIHOCTH,
[aTpHOTH3MA, YBAXKCHHUS K CBOEMY

- yMeTb OlIEpHpOBaTh MOHATHAMH: IIPMOYTOJIbHAs CUCTEMA
[KOOpIHHAT, KOOPJUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
cxanspHOEe Npou3BeieHne, yroa MeXy BEKTOPaMHU, CyMMa
BEKTOPOB, MMPOM3BEECHIE BEKTOPA HA YUCIIO; HAXOAUTh C TIOMOLIBIO
13yueHHBIX (HOPMyI KOOPIHHATHI CEPEAUHBI OTPE3Ka, PACCTOSHUE
MEKy ABYMS TOUKAMU;

[-yMeTh BEIOMPATh MOAXOSIINI H3YYESHHBIH METOM JUIS PEICHUS
Bajiaun, pacrno3HaBaTh MaTeMaTHyeckue (pakThl 1 MaTeMaTHYECKHIE
MO/ienH B IPUPOIHEIX M OOLIECTBEHHBIX SIBIEHUSX, B HCKYCCTBE;
[yMEHHE IPUBOAUTD IIPUMEPBI MATEMATUUECKUX OTKPBITHIH
[poccuiickoi 1 MUPOBOI MaTeMaTH4YECKOW HAYKH.

- yMeTb onepupoBaTh MOHATHAMHE: CITy4aifHbIN OIBIT U CiTyyaiiHOe
coOBITHE, BEPOSITHOCTE CITy4aifHOro COOBITHS; YMETh BEIUHCIISITH
BEpOSITHOCTH C UCIIONIB30BaHHEM IPa(pUUIECKIX METOIOB;
[IPUMEHSTE POPMYIIBI CITOKEHUSI X yMHOMKEHHS BEPOSITHOCTEH,
KoMOMHATOPHBIE (haKTHI U (HOPMYJIBI IPH PELICHHH 3a/1a4;
oLIeHIBATh BEPOATHOCTH PeaTbHBIX COOBITUI; 3HAKOMCTBO CO
crryyaliHBIMM BETMYMHAMU; YMEHHE TPUBOJUTH TPUMEPHI
[IpOsIBIICHMS 3aKOHA OOJBIINX YHCEI B IPUPOIHBIX H
0O1IIeCTBEHHBIX SBICHHAX

[Hapo/1y, YyBCTBA OTBETCTBEHHOCTH
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nepen PoxuHol, roproctu 3a cBoi
kpaii, cBot0 Ponuny, cBOM s13bIK 1
KyJIbTYpY, HPOIIOE U HACTOSIIIEE
MHOTOHaIIMOHAJIFHOTO Hapona Poccuy;
- IEHHOCTHOE OTHOLICHUE K
rocy1apCTBEHHBIM CHMBOJIAM,
MCTOPHUYECKOMY U IPHPOJTHOMY
HACJIeHIO, TAMSTHUKAM, TPAAUIUSIM
HaponoB Poccuu, TOCTHXKEHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE,
[TEXHOJIOTHAX U TPYHE;

- uneitnas yoexeHHOCTh, TOTOBHOCTb
[k ciyxeHHIO 1 3amuTe OTedecTsa,
0TBETCTBEHHOCTS 3a €T0 CyAs0Y;
ocBOCHHBIE 00YUYAIOIIUMUCS
MeXKIIpeIMETHbIE TOHATHS 1
[YHUBepcalbHbIe yIeOHbIe TeHCTBUSL
(perynsaTHBHBIE, 103HABATEIbHBIE,
KOMMYHHKATHBHEIE);

- CITOCOOHOCTB X HCIIONB30BAHUS B
[103HABaTENBLHON U COLIMAIBHOM
[IpaKTHKe, TOTOBHOCTB K
CaMOCTOSTEILbHOMY IUIAaHUPOBAHUIO U
ocy1eCTBICHHIO y4eOHOM
IMesTeIbHOCTH, OPTaHU3aUH YIeOHOTO
COTpyIHHYECTBA C TI€arOrMIECKIMHU
[PaGOTHHKAMU U CBEPCTHUKAMU, K
[y4acTHIO B IOCTPOCHUU
MHIMBHyabHON 00pa30BaTEIbHOM
[TpaeKTOpHU;

- OBJIaieHUE HAaBBIKAMU Y4eOHO-
ccIie10BaTeNIbCKOM, IPOEKTHOM 1
COLIMAJIBHOM J1€ATEIBHOCTH

OK 07 CopelicTBOBaTH COXpPaHEHUIO
OKpy>Karomiel cpepl,
[pecypcocOepeKeHHIO, IPUMEHSTh
3HaHMS 00 M3MEHEHHH KJIMMATa,
[IPUHLIUITBI GEPEKITUBOTO
[pousBoacTaa, 3pHEeKTHBHO
IneficTBOBaTh B UpE3BBIYAMHBIX
cuTyanusx

- He TpUHUMATD IEHCTBHS,
[IprHOCAIINE BPE]] OKpYKaroen
cpene;

- yMETh IPOrHO3UPOBATH
HEeOIaroNnpUsATHEIE YKOJIOTHIECKUE
[oceiCTBYS MPEANPUHUMAEMBIX
IneiicTBUM, Mpe1OTBpAILATh UX;

- PACIIMPHUTE OIBIT ASSATETEHOCTH
>KOJIOrMUECKOi HaIIPaBIEHHOCTH;

- pa3pabaThIBaTh IUIaH PEIICHHS
[IPOGIIEMEI C yIETOM aHaIu3a
MMEIOIINXCS MaTePUAIbHBIX U
[HeMaTepHaIbHBIX PECYpPCOB;

- OCYIECTBIATS IIeIeHANPABICHHBIA
mouck nepenoca cpeicTB U coco00B
IneficTBHS B IPO(eCCHOHATBHYIO
Cpeny;

- yMeTb epeHOCUTh 3HAHHS B
[T03HaBaTENBHYIO U IPAKTHIECKYIO
001aCcTH JKU3HEIEATETBHOCTH;

- mpeaarath HOBBIE MPOEKTHI,
OLIeHNBATE HIEH C TIO3HUIMH HOBH3HEI,
OpHTMHAIBLHOCTH, IPAKTHIECKON
BHAYHMOCTH;

- TaBaTh OLIEHKY HOBBIM CHTYALHsIM,
BHOCHTH KOPPEKTHBEI B AESTENHHOCTS,
O11eHMBATH COOTBETCTBUE PE3YIHTATOB
essm

- yMeTh onepHpoBaTh MOHATHAME: (YHKIMSA, HEPEPBIBHAS
(byHKIIMS, IpOKM3BOHAS, TEPBOOOPA3Hasl, ONpeIeICHHBIN
MHTErpas; yMeTh HaXOJUTh MPOU3BOHBIC IEMEHTaPHBIX
(byHKIMI, NCTIONB3Ys CIIpaBOYHBIE MaTEpUAIbl; HCCIIEI0BATh B
mpocTeifmyx ciaydasx (pyHKIMHA Ha MOHOTOHHOCTh, HAXOJNTh
HauOoJbIIMe U HAMMEHBIINE 3HaYeHUs (PYHKIMN; CTPOUTD
rpa¥Ki MHOTOYJIEHOB C MCIIOJIB30BAHNEM arllapaTa
MaTeMaTHIeCKOT0 aHaN3a; IPUMEHSTH IPOU3BOAHYO MIPH
[PELICHHY 3a/1a4 HA JBI)KCHUE; PEIIATh MPAKTHKO-
OpHEHTHPOBAHHBIE 331a4X HA HANOONBIINE U HAUMEHBIIHE
3HAaueHNs, Ha HAXOXKJICHNE ITyTH, CKOPOCTH U YCKOPEHHUS;

- yMeTh OHepHpOBaTh MOHITHAMI: JBIKEHNE B IPOCTPAHCTBE,
10/100HBIE (PUTYPHI B IPOCTPAHCTBE; UCIIOIB30BATh OTHOIICHHE
rTomtazielt mopepxHocTeil 1 00BEMOB MOJOOHBIX GHUTYD TTPH
[peIICHNH 3a/1a4;

- yMeThb BBIUHCIIATE TEOMETPUYECKUE BEIMINHBI (JUIMHA, YTOII,
10111316, 00BEM, TUIONTAAL HOBEPXHOCTH), MCIIONB3Ys N3ydEHHbIE
hopMmyITel 1 METOABI

IK 1.1. BemonHATE BBOA M 00padOTKY]|
[TCKCTOBBIX JAHHBIX.

[IpakTHYecKHii ONBIT B:

Habope U peJaKTUPOBAHUE TEKCTa;
BBINTOJIHEHHE OTIeparyii ¢
(bparmMeHTaMu TEKCTa; CO3AaHHH
CJ105KHOrO0 MHOTOCTPAHUYHOTO
IMoKyMeHTa; CO3jaHUU 1
[PEeIAKTHPOBAHHE TOKYMEHTOB B
0GauHbIX cepBucax; opopMIeHUH
IMoKyMeHTOB TabnuamMu; pabora B
[TaOIMYHBIX TPOLIECCOPaX; COXPAaHSHUH
ITOKYMEHTOB B Pa3IHYHBIX HU(PPOBBIX
(hopmarax; coBMecTHOI paboTHI B
rpyIIIe peSakToOpoB;

|YMeHusI: IPUMEHSTh COBPEMEHHBIE TEKCTOBBIE PEJAKTOPHI U
[iporieccopbl; COXpaHsTh JOKYMEHTBI B Pa3IM4HbIX GopmaTax;
[MPUMEHSATH CPEeJICTBA COBMECTHOTO PElaKTUPOBAHUS; CO3/1aBaTh,
HacTpanBaTh, MPUMEHATh CTUIIN B JOKYMEHTE C TIOMOIIIBIO
[TEKCTOBOTO IPOLIECCOPA; CO34aBaTh CIOKHBIE MHOTOCTPAaHUYHbIE
ITOKYMEHTBI C IPUMEHEHUEM UMIIOPTUPOBAHUS U BHEIPEHUS
[TeKCTOBBIX, TAOJIUYHBIX M TPaQUIECKIX OOBEKTOB U3 Pa3HBIX
[TpOrpaMMHBIX TIPHIIOKEHUIT; CBOM JIEHCTBUS (TEKYIINE U
[UIaHUpYeMbIe); IIHCATh IPOCTHIE CBSI3HBIC COOOIICHNS Ha
3HAKOMBIE WM HHTEPECYIONIHE NPO(pECCHOHAIBHBIC TEMbI 3HAHHS:
IpaBuIa HOCTPOCHUS IPOCTBHIX U CIOKHBIX MPEII0KSHHN Ha
po¢eccroHaNTbHbIE TEMBI; OCHOBHBIE OOIIEYTIOTPEOUTENbHEIC
Irmaross! (OBITOBas U PO eCCHOHANBHAS JIEKCUKA); TEKCHIECKUH
MHHIMYM, OTHOCSIIIUHCS K OMICAHHIO IIPEIMETOB, CPEICTB U
[iporieccoB MpogeccHOHaNbHOM IEATEeNEHOCTH; 0COOEHHOCTH

[P OM3HOLICHNUS; TIPABHJIa YTCHHUSI TEKCTOB NMPO(eCCHOHATEHOM
HAIIPaBICHHOCTU
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3Hanus: npaBuIa BBOAa, HA0OPA U PENAKTUPOBAHHS TEKCTOBOH
rHbOpMALY; HHCTPYMEHTAPUH H 0COOCHHOCTH COBPEMEHHBIX
[TEKCTOBBIX PEAAKTOPOB M IPOLIECCOPOB; BO3MOKHOCTH
HaCTONBHBIX H3AATENILCKUX CHCTEM; CPEACTBA COBMECTHOIO
[PEIAKTHPOBAHUS; CTAHAAPTHI (POPMATOB IIPEACTABICHUS
[TEKCTOBBIX M TAOJIMYHBIX JIOKYMEHTOB; HOHATHS ITyOJIMYHBIX 1
IPUBATHBIX JOKYMEHTOB; CIIOCOOBI pabOTHI ¢ JOKyMEHTaMH B
061aYHBIX XpaHUINIAX; OCHOBHBIE CTAHIAPTH! O(hOPMIICHUS;

[IK 1.2. BeinosaxsaTe npeodpazoBaHue
ITAHHBIX, CBSI3AHHBIX C I3MEHCHUSMHU
CTPYKTYpBI JOKyMECHTOB

[IpakTHYecKkuii ONBIT B: CO3aHUU
HOBBIX U MCIIOJIb30BAaHHUE CTAHAAPTHBIX
[11a0JTOHOB JOKYMEHTOB; COXPaHCHUH
ITOKYMEHTOB B Pa3IHIHBIX LH(PPOBBIX
(bopmaTax; npeoOpa3oBaHuU 1
[IepEeKOMITOHOBKH JIaHHBIX.

|YMeHusi:  co3gaBaTh  CTPYKTYpHPOBAaHHbIE — JOKYMEHTBl U
IMOKYMEHTBI CIMSHUS; CO3/1aBaTh JOKYMEHTHI Ha OCHOBE IIa0JIOHOB;
M3MEHATH  CTPYKTYpy M (JOPMy TEKCTOBBIX JIOKYMCHTOB;
ipeoOpa3oBbIBaTh (OPMATEI M OCYIIECTBIISITH HEPEKOMIIOHOBKY)|
ITaHHBIX B TEKCTOBBIX JOKYMEHTAaX; CO3JaBaTh  CIIOXHEIE
MHOrOCTpaHIYHBIE JOKYMEHTSHI C IPUMEHEHNEM HMIIOPTUPOBAHYS 1
BHEIPCHHS TEKCTOBBIX, TAOJIMYHBIX U IpauuecKux OOBEKTOB M3
[Pa3HBIX IPOrPAMMHBIX IPHIIOKEHHUIL.

Bnanus: crannapThl OPMATOB NPEACTABICHUS TEKCTOBBIX U
[TaOJIMYHBIX JOKYMEHTOB; CTPYKTYPHBIE DJIEMEHTHI TEKCTOBBIX
ITOKyMEHTOB; OCHOBHBIC IIpaBUIIa ¥ TPEOOBAHUS K CTPYKType
[TOKYMEHTOB.

[1K 1.3. BHIMOIHAT pa3MeTKy U
(bopmaTHpoBaHHe JOKYMEHTOB
[pa3IMYHbBIX (HOPMATOB.

[IpakTHYecKuii ONBIT B: CO3JaHUU
CIIICKOB PUCYHKOB, JIUTEPATYPHBIX
ICTOYHMKOB U OIVIABJICHUH; Pa3METKU
1 popMaTHPOBAHUU JJOKYMEHTOB.

|YMeHus: HCIIOI30BaTh COYETAHHS KIIABHIII [T PEIaKTHPOBAHHUS I:I
(bopmatupoBanus JIOKYMEHTOB; HPHUMEHSITh CpelCTB
hopmatupoBaHus.

BHanus: npaBuia GpopMaTHPOBAHUS JOKYMEHTOB; OHATUE BEPCUH
1 COBMECTUMOCTH (hOPMATOB; CTPYKTYPHBIC SJIEMECHTBI TEKCTOBBIX|
OKYMCHTOB

Kopupl pe3ynbraros

TpeGoBaHMS K IMYHOCTHBIM PE3YJIbTaTaM

JIP 01

POCCHICKYIO TPaXKIaHCKYIO HIEHTUIHOCTD, TATPHOTH3M, yBaKEHHE K CBOEMY Hapo.y, YyBCTBa
OTBETCTBEHHOCTH repest PoiuHoi, ropaocTu 3a cBoit kpai, cBoro Ponuny, nporioe 1 HacTosiee
MHOT'OHAIIMOHAJILHOrO Hapoja Poccuu, yBaxeHHe rocy1apCcTBEeHHbIX CUMBOJIOB (rep0, (hiar, riMH)

JIP 06

TOJIEPAHTHOE CO3HAHUE U IMTOBCACHUE B ITOJIUKYIIBTYPHOM MUPE, TOTOBHOCTH U CITOCOOHOCTB BECTH
JAHAJIor ¢ APYTUMU JIFOAbMHU, NJOCTUTaTh B HEM B3aUMOINIOHMMAaHNUA, HAXOAUTH oOuime ueiau u
COTPYAHNYATD IJISA UX JOCTHIKCHUA, CrocoOHOCTh TIPOTUBOCTOATH UACOJIOTUN DKCTPEMU3MA,
HalnyuoHa/Iu3ma, KCCHOdeGI/[I/I, JAUCKPUMHUHAIUU 110 COOUAJIBHBIM, PEJIMTMO3HBIM, PaCOBBIM,
HAaWMOHAJIbHBIM IMPU3HAKAM U APYTUM HETATUBHBIM COLMAJIbHBIM ABJICHUAM

JIP 07

HaBBIKU COTPYJHUYECTBA CO CBEPCTHUKAMH, IETBMH MIIA/IIIETO BO3PACTa, B3POCIIBLIMH B
00pa3oBaTebHOMN, OOIIECTBEHHO II0JIE3HOM, yIeOHO-HCCIIeI0BaTeNbCKOI, TPOSKTHOM U APYIUX BHAAX

JCATCIIbHOCTH

JIP 09

TOTOBHOCTB ¥ CIIOCOOHOCTB K 00pa30BaHMIO, B TOM YHCIIE CaM000pa30BaHHMIO, Ha MPOTSHKSHUHU BCEH
JKM3HH; CO3HATEIILHOE OTHOILICHHE K HEMPEPhIBHOMY 00Pa30BaHHIO KaK YCIOBHIO YCHECHUIHON
pohecCHOHANTBHON U OOIIECTBEHHO IS TEIbHOCTH

JIP 13

OCO3HAHHBII BEIOOp OymyIiel mpodeccun 1 BO3MOXKHOCTEH pealii3aliii
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB; OTHOLICHHE K MPO(ECCHOHAIBHOI
JIeSITETIHOCTH KaK BO3MOYKHOCTH Y4aCTHsI B PEIICHUH JIMYHBIX, OOIICCTBEHHBIX, TOCYAapCTBEHHBIX,

00IIeHAOHANBHEIX TIPOGIEM
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2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJIBbHOM JUCIUTILINHBI

2.1. O0beM TUCHUIIMHBI U BBl Y4eOHOii padoThI

Bua yueOHoii padoThl

Oovem ¢ uacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 300
B T.4.

OcHoBHOe coJep:kaHue 276
BT. U..

TEOPETUUECKOE 00yUeHue 110
PAKTUYECKHUE 3aHSITUS 110
IIpodeccnoHanbHO-OPHUEHTHPOBAHHOE CO/lep:KaHMe (Codep:KaHue 56
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TEOpeTU4ecKoe o0yueHue 4
MPaKTUYECKHE 3aHATHS 52
caMOCTOsTeNIbHas paboTa 12
NuauBuayaabHbId NPOEKT 4
KOHCYJIbTAlHSA 4
IMpome:kyTouHasi aTTecTanus (3K3aMeH) 4

13




KanennapHo -trematuyeckuii miaH u coaepxxkanue nucuuminabl O/ln 03 «MartemaTuka»

Bung | ®opmupy
Conep:xanue yuyeOHOro marepuasa (0CHOBHOe M podeccHoHAIbLHO-
HaumeHnoBaHue pa3aeioB - Oo0nem 3aHATH €MbI€E
OpI/IeHTI/IPOBaHHOG), naﬁopaTopHLIe U NNPAKTHYCCKHUE 3AaHATUS, IIPUKJTIATHOU
U TEM qacoB A KOMIICTCH
MOAYJIb (IIPH HAJTUYMH)
11070
1 2 3 4 5
OcHOBHOe coaepKaHHe
Pazgen 1. IloBTOpeHne Kypca MaTeMAaTHKH OCHOBHOM IIKOJIBI 20
Tema 1.1 Coneprxanne yaeOHOTO MaTepHaia
Hene n 3amaun mareMaTHKy IpH | Ba3oBbIe 3HAHUS M yMEHUS 110 MaTeMaTHKE B MPO(ECCHOHANBHON U B IOBCEAHEBHOM ACATEIEHOCTH.
OCBOCHHH CIICIIHATbHOCTH
2
Tema 1.2 Coneprxanue y4eOHOrO MaTepraia
Yucna u BbIYUCIIEHHs. | JIeWCTBHUS HaJ MOJI0XKUTEIBHBIMU U OTPULIATEIILHBIMH YUCIIaMH, OOBIKHOBEHHBIMH U JICCSITUIHBIMH
Beipakenust u npeoOpazoBaHus | apobsAMH.
JlelicTBus co cTeneHsaMH, (OPMYJIbl COKPAIIEHHOTO YMHOXKEHHSI. 2 OK-01. OK
Tema 1.3. IIpodeccuoHaILHO-OPHEHTUPOBAHHOE CO/lep:KaHue (CoAepKaHue NPUKJIATHOTO MOAYJIST) 0 -OI’< 03 i
I'eomeTpus Ha MIOCKOCTH Bunpl miockux GUryp u ux miomas. OK’ 04 OK’
[IpaKkTHKO-OpHEHTHPOBAHHBIE 331a4H B Kypce T€OMEeTPUH Ha INIOCKOCTH ’
2 05, OK-06,
[MpakTryeckoe 3aHsATHE OK-07,
JIP 01,
Tewma 1.4 Copepxanne yaeOHOTO MaTepHuaa TP 06
[IporieHTHBIEC BRIYHCICHUS IIpocTeie MPOIEeHTHI, pa3HbIe CLIOCOOB! UX BeIYHCICHHS. CII0KHBIE IPOLIEHTHI 11K
IIpakTuueckoe 3aHsTUE 4
1.2,1.1,13
Tema 1.5 Coneprxanne yaeOHOTO MaTepuaia
YpaBHEHUs 1 HEPAaBEHCTBA JluneiiHble, KBaJpaTHBIC, POOHO-TTMHEHHBIE YPaBHEHUS N HEPABEHCTBA
[MpakTryeckoe 3aHsATHE 2
Tema 1.6 Copepxanne yaeOHOTO MaTepHuaa
Cuctemst ypaBHEHUHI u | CriocoObl pemeHns CUCTEM JIMHEHHBIX ypaBHeHuH. [lorarusa: marpuna 2x2 u 3x3, ompeaenuTens
HEPaBEHCTB Matpuisl. Metoxn [Maycca. CucteMbl HETMHEHHBIX ypaBHEeHUH. CHCTEMBI HEPABEHCTB 6
Tema 1.7 CojneprxaHue yaeOHOr0 MaTepHuaia
BxonHoit KOHTpOIIB Brruncienus n npeobpazoBaHus. Y paBHEHUS M HepaBeHCTBa. [ eoMeTpHst Ha TNIOCKOCTH
KonrponbHas padora 2
Paznen 2 IlpsiMble ¥ 10CKOCTH B mpocTpaHcTBe 20 12
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Tema 2.1. Copepxanre yaeOHOTO MaTepuala OK-01, OK-
OCHOBHEIE nouatus | Ilpeamer crtepeomerpuu. OCHOBHBIE MOHATHS (TOYKA, MpsMas, IUIOCKOCTh, IPOCTPAHCTBO). 03, OK-04,
crepeoMeTpur. Pacnonosxenne | OCHOBHbIE aKCHOMBI CTEepeoMeTpuH. Ilepecekaroiiuecs, MapaiebHbIe M CKPEIIMBAIOIIHECS 2 OK-07
HPAMBIX H INIOCKOCTEH npsimble. [Ipu3HaK 1 CBOWCTBO CKpeIIMBarOIXCst NPSMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI. JIP 07
Tema 2.2. CopneprxaHue yueOHOr0 MaTepuaia 11K
[TapamiensHOCTB npsAMbIX, | [lapamiensHsle npsiMast u tuiockocts. Onpenenenue. [Ipusnak. CBoiicTBa (C JJOKa3aTeIbCTBOM). 121113
psSIMOI u miockocty, | IlapamnensHele miockoctu. Onpenenenue. Ilpusnak. CBoiicTBa (¢ noka3arenbcTBOM). TeTparap u
IUIOCKOCTEH ero anemeHThl. [lapamrenenumen u ero smemeHTHl. CBOIicTBAa NPOTHBONONOXKHBIX TpaHEH H
nuaroHanei napamienenunena. Ilocrpoenue ceuenuil. Pemenue 3anay. 2
Tewma 2.3. [lepneanukynspaocts | ConmepxaHne ya4eOHOTO MaTepHaia
OPSAMBIX, IPAMOM U IIIOCKOCTH, | [lepreHaukyspHsie npsimbie. [lapasienbHbie TpsMble, MEPICHANKYISPHBIC K MIocKocTH. [Ipu3Hak
IUIOCKOCTEM NEPIECHIUKYISIPHOCTH NPSMOM U IIocKocTH. JlokasaTenbcTBo. lleprneHauKkyiissp M HaKJIOHHAs.
[lepnenaukynsapHsle mw1ockocTu. [Ipu3Hak neprneHAnKyIIpHOCTH IUIOCKOCTeH. Jloka3aTensCTRO.
PaccrosHus B npocTpaHCTBE
2
Tema 2.4. Coneprxanne yd4eOHOTO MaTepHraia
Teopema 0 Tpex -
HeprCHMKYIApax Teopema o Tpex meprneHAUKyIsApax. [loka3aTensCcTBO. YTONI MEXKAY NPSAMON U MIOCKOCTBIO. YTOI 2
MEX]Ty IUIOCKOCTSIMHU
Tema 2.5. IIpodeccuoHaILHO-OPHEHTUPOBAHHOE CO/iep:KaHue (CoAepKaHue NPUKJIATHOTO MOAYJISI)
ITapannensHsle, AKcHOMBI cTepeoMeTpud. llepneHIuKyIIpHOCTh MPSIMOM M IJIOCKOCTH, MapaUIeIbHOCTh IBYX
HepIeHIUKY IS PHBIE, MIPSIMBIX, MIEPIEHANKYIISPHBIX IIOCKOCTH, MEPIIEHANKYJIIPHOCTD TUNIOCKOCTEH
CKPCIIMBAIOIUCCS MPAMBIC IIpakTnyeckoe 3aHATHE 4
Tema 2.6. Coneprxanne yd4eOHOTO MaTepHaia
Pemenne 3amau. Ilpsamele wu | PacrosoxeHWe MPsSMBIX U INIOCKOCTEH B MpOCTpaHCTBe. [lepneHAnKyIIpHOCTE U NapajliieIbHOCTh
IUIOCKOCTH B IPOCTPAHCTBE IPSAMBIX U TI0cKocTel. CKpeIyBaronuecs npsiMple
KonTponsHas padoTa 2
Pa3nen 3. KoopanHaThl U BEKTOPBI 10
Tema 3.1 | Comeprkanue yueOHOTO MaTepraa
JexapToBel  KOOpAMHATEL B | JIeKapTOBBI KOOPAHHATHI B IpocTpaHcTBe. [IpocTeiiiue 3a1auu B KOOpAHHATAX. PacCTOsIHIE MEK LY C())I;-(C))zlz-(())f-
MIPOCTPAHCTBE. Paccrosnue | aByms TOUKaMH, KOOPAWHATBI CEPEIMHBI OTPE3Ka 4 61(—07 ’
MEXTY JIBYMS TOYKaMHU.
Koopaunats! cepeiuHbl 0Tpe3ka JIP 13
IIK
[IpaxTuyeckoe 3aHATHE 121113
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Tema 3.2
Bexkropsl B npocTpaHCTBE.
Yron MEXAY BEKTOpamH.

Copepxanre yaeOHOTO MaTepuala

Bekropsl B npoctpancTBe. ClIOKEHHE W BBIYNTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIO.
Kommnanapasie BekTopsl. CKansipHOE NPOU3BENCHHE BEKTOPOB. Pas3nmoxeHHe BEKTOpa IO TpeM

CkasapHoe MPOM3BEACHNE | HEKOMIUIAaHAPHBIM BekTopaM. KoopauHaThl BeKTOpa, CKalsipHOE IPOU3BEICHUE BEKTOPOB B
BEKTOPOB KOOpAMHATAX, YIOJ MEXAy BEKTOpaMM, yroil MEXAy NpsSMONH U IUIOCKOCTBIO, Yrol MEXIy 2
IUIOCKOCTSIMH. YpaBHEHHE IUIOCKOCTH. I 'eoMeTpUdIecKHii CMBICI ONIPEASIUTENs 2X2
Tema 3.3 IIpodeccuoHaNIbHO-OPHEHTHPOBAHHOE CO/IePKaHNe (CodepPKAHHe NPUKJIATHOI0 MOLYJIA)
IIpakTHKO-OpUEHTHPOBAHHBIE KoopannaTHas niuockocTs. Beruncnenue pacctosHuil u miomazei Ha miockoctu. KonanuecTseHHbIe
3aJjayd  HAa  KOOPAMHATHOW | pacyeTsl
TUIOCKOCTH ITpakTryeckoe 3aHsATHE 4
Tema 3.4 Coneprxanne yqeOHOTO MaTepHaia
Pemenne 3amau. Koopauuatel u | JlekapToBBl KOOPAMHATHL B MPOCTpaHCTBE. Bektopel B mpoctpaHcTBe. CllOKEHHE M BBEIYHTAHHE
BEKTOPBI BEKTOPOB. YMHOXXEHHE BeKTopa Ha uucyo. KommiaanapHble BekTophl. CKalaspHOE NpOU3BEICHHE
BEKTOpOB. Pa3nojkeHne BekTOpa MO TpeM HEKOMIUIaHapHBIM BekTopam. Ilpocreiimue 3amauu B
koopauHaTax. KoopauHaThl BEKTOpa, pacCTOSHUE MEXAY TOUKaMH, KOOPAWHATHI CePEANHBI OTPEe3Ka,
CKaJISIpHOE MPOM3BEICHHE BEKTOPOB B KOOPIMHATAX, YIOJ MEXKAY BEKTOPAMH, YTOJI MEXy NPsIMOi
U TUIOCKOCTBIO, YTOJI MEXy IMIOCKOCTAMHU 2
KonrponbHas padora
Pasnea 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKUMU 36
Tema 4.1 Coneprxanue y4eOHOrO MaTepraia
Tpuronomerpuueckne GyHkuun | Paguannas mepa yria. [ToBOPOT TOUKM BOKPYT Havana koopauHat. Onpejie/ieHie CuHyca, KOCHHYCa,
NPOM3BOJBHOIO  yIja, YMCJa. | TAHTeHCAa M KOTaHTeHCa. 3HAaKM CHHYyca, KOCHHYyCa, TaHTeHCa W KOTAHI'€HCA [0 YETBEPTSIM. 4
Pagnannas u rpamycHas Mepa | 3aBUCHMOCTb MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHICHCOM OJIHOTO U TOTO XK€ yIiia OK-01,
yria OK-02, OK-
03, OK-04,
[IpaxkTrdeckoe 3aHATHE OK-05, OK-
Tema 4.2 Coneprxanne yd4eOHOTO MaTepHaia 06, OK-07
OcHOBHBIE Tpuronomerpuueckne ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC M KOTAHT'€HC YIJIOB o U - 0. DopMysl JIP 09
TPUTOHOMETPUYECKHE MIPUBEJCHHUS 4 JIP 13
TOXKAECTBA. [IpaxkTrdeckoe 3aHATHE 11K
DopMyITBl TPUBEICHAS 1.2,1.1,13
Tema 4.3 Copepxanne yaeOHOTO MaTepHraa
Cunyc,  xocuHyc,  TaHrenc | Cymma u pasHocth cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC IBOMHOTO yTJa.
CYMMBbI U Pa3HOCTH JIBYX YTJIOB @opmynbel  1oJOBUHHOTO yria. IIpeoOpa3oBaHus CYyMMbBI TPHUIOHOMETPHYECKHX (QYHKIMHA B
NIPOM3BEZICHNE W TPOU3BEAEHHUS B CyMMY. BbIpakeHWe TpuUroHomerpuyeckux (yHKIu yepes 2
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CHHYC ¥ KOCHHYC [BOIHOIO | TAHI€HC IIOJIOBUHHOTO aprymMeHTa. IlpeoOpa3oBaHHMs NPOCTEHIINX TPUTOHOMETPHUYECKUX
yriaa. Dopmyiibl HOJOBHHHOIO | BBIPAKEHUH

yria

Tema 4.4 CopneprxaHue yueOHOr0 MaTepuaia

DyHKIHH, ux CBOMCTBa. | OONacTh ONpeseNeHns 1 MHOXKECTBO 3HaueHUH QyHKIMH. YETHOCTh, HEYETHOCTD, IEPHOANIHOCTD

Cnoco0bl 3a1anust QyHKIUHA

¢ynkimi. CriocoObl 3a1anus GYHKIMN

Tema 4.5
Tpuronomerpruueckue GyHKIHH,
UX CBOWCTBA U TpapuKu

Coneprxanue ydeOHOTO MaTepuaia

OOnacTe oOmIpeneNneHUss M MHOXKECTBO 3HAYCHUH TPUTOHOMETpHYecKuX (GyHKuui. YETHOCTS,
HEYETHOCTH, IEPHOAMIHOCTh TPUTOHOMETpHUECKUX QyHKIni. CBo¥icTBa U rpaduku QyHKINH y =
cOs X, y=sinX, y =tg X, y = ctg x.

Tema 4.6
IIpeobpa3oBanne rpauKoB

TPUTOHOMETPUUECKHUX (DYHKLIUH

Coneprxkanne yaeOHOTO MaTepHuaia

CxxaTre M pacTsDKeHHe rpa)uKOB TPUTOHOMETPUYECKUX (DyHKIUIL.
[IpeobpazoBanue rpa)uKOB TPUTOHOMETPHUYECKUX (HYHKIHIA

HpaKTquCKoe 3aHATUC

Tema 4.7 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COeP:kaHNe (CoAepKAHUE MPUKJIATHOI0 MOIYJIs)
Omucanue NPOM3BOJCTBEHHBIX | Vcmonb30BaHHE CBOHCTB TPUTOHOMETPHYECKUX (QYHKIHMIL B IpO(eccHoHaNbHBIX 3a1a9ax
[poneccos c noMompro | IIpakTHdeckoe 3aHATHE

rpaduKoB QyHKITHIA

Tema 4.8 Coneprxanne yd4eOHOTO MaTepHraia

Ob6patHsble OO0patHble TpuronoMeTpuyeckue GpyHkuuu. Mx cBoiicTBa u rpaduku

TPUTOHOMETpUUECKHE QYHKIIMU

Tema 4.9 TpuroHomeTpudeckne
yYpaBHEHHS U HEPABEHCTBA

Copepxanne yaeOHOTO MaTepHraa

= = = a. Pemenue

VYpaBHeHHe cos X
TPUTOHOMETPUYECKIX

a. YpaBHeHHE Sin X
ypaBHEHUI

a. YpaBHeHue tg x = a, ctg X

OCHOBHBIX  THIIOB: HpOCTGﬁmHG TPUTOHOMETPUICCKHUEC
YpaBHCHUS, CBOAAIINECA K KBAAPATHBIM, PECIIACMbIC PA3JIOKCHHUCM HAa MHOXKUTECIN, OAHOPOAHBIC.

IMpocreiimme TpUroHOMETPUYECKIE HEPABEHCTBA

Tema 4.10
CucTteMbl TPUTOHOMETPUUECKUX

Coneprxanue yaeOHOrO MaTepHuaia

CucTeMbl IPOCTEHUIINX TPUTOHOMETPUIECKUX YPaBHEHHUH

ypaBHEHUU

Tema 4.11 Copepxanne yaeOHOTO MaTepuaa

Peuienne 3aaa4. OCHOBBI | [IpeoOpa3oBaHHe TPUTOHOMETPUYECKHX BBIpaKCHNH. PelieHne TpuroHoMeTpuueckux ypaBHEHUH 1
TPUTOHOMETPHH. HEpPaBEHCTB B TOM YHCJIE C UCIIOJIb30BaHUEM CBOHCTB (hYHKIIHH.

Tpuronomerpuyeckne GyHKIUH

KonrponbHas padora

Paznen 5. KommiekcHble Yyncjia

Tema 5.1

| Copepxanne yaeOHOTO MaTepHuaa
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KommnekcHbie uncia

IlorsTHe KOMIUIEKCHOTO YHCIA. COHpH)KeHHBIC KOMIUICKCHBIE 4YHCJIAa, MOAYJb W apryMEeHT

KOMIUIEKCHOTO  ymcna.  Popma  3ammcH  KOMIUIEKCHOTO — 4Yuciia  (TeoMeTpHYecKas, 4

TPUTOHOMETpUYECKast, anreopandeckast). ApupMeTHIECKe ASHCTBHUS ¢ KOMIUIEKCHBIMHU YHCITAMHU

[IpakTHyeckoe 3aHsTHE
Tema 5.2 CopneprxaHue yueOHOr0 MaTepuaia
[Ipumenenue KOMIUIEKCHBIX | BBINONHEHHE pacueToB ¢ MOMOIIBIO0 KOMILIEKCHBIX yKcel. [Ipumeps! UCIonp30BaHusl KOMIUIEKCHBIX
qucen qmcen 4

[IpakTuueckoe 3ansaTue
Pazgen 6. [Ipon3Bognas GpyHKIUH, ee MPUMeEHEHHE 14
Tema 6.1 Copneprxanue yueOHOr0 MaTepuaia
[onsTre NPOU3BOAHOM. | OmnpeneneHUe YHCIOBOW IOCIEIOBATENIBHOCTH M cHocoObl ee 3amaHus. CBOWMCTBAa YHCIOBBIX
Dopmysl u npaBuia | mociepoBarenbHOCTEH. OmnpeneneHne Tpenesa IOCIeN0BaTeIbHOCTH. BBIUHCIEHNE MpeneiIoB
mudhepeHInpoBaHUSL mocienoBarenbHocTell. Ilpenen ¢yHkmmm Ha OeckoHewHocTH. llpemen ¢GyHKIMH B TOUKe. 4

IMpupamenne aprymenra. Ilpupamenne ¢yHKIuH. 3anady, TPUBOAAIINE K HOHITHIO TPOU3BOIHOM.

Omnpenenenue Npou3BOJHONW. ANTOPUTM OThICKaHUS POU3BOAHOMN

[MpakTHyeckoe 3aHsTHE
Tema 6.2 Coneprxanue y4eOHOrO MaTepraia OK-01,
[Tpoussoanbie CyMMBI, pasHocTu | ©opmynsl quddepeHunpoBanns. [IpaBuna nudpdepeHunpoBaHus 2 OK-02,
MIPOU3BEIECHUS, YACTHOTO OK-03,
Tema 6.3 Coneprxanne ydaeOHOTO MaTepHuaia OK-04,
IIponsBonHsle Omnpenenenne cnoxxHoit ¢yHkumu. IIpomsBogHas TpuroHomerpuuyeckux QyHKkumi. ITpowsBomHas OK-05,
TPHTOHOMETPHICCKUX (DYHKIHH. | CI0XKHOM QyHKINK OK-06,
IpousBoaHast CIIOXHOU 2 OK-07
byHKIMN JIP 01
Tewma 6.4 Copepxanne yaeOHOTO MaTepHuaa JIP 07
IlonsiTuE ©  HENPEPBIBHOCTH v = > IIK

[Mousitue  HenpepbiBHOW — QyHkumu. CBoiicTBa  HempepbiBHOM — ¢QyHkiuu. CBsi3b  MeXIy
ymxipi. Metox uiTepsaos HETIPEPHIBHOCTHIO U UG HEpeHINPYEeMOCThI0 (PYHKIIMM B TOYKE. AJITOPUTM DPELICHHS HEPaBEHCTB 2 121113

METOJIOM HHTEPBAJIOB
Tema 6.5 Coneprxanue ydeOHOTO MaTepHuaia
I'eomerpuueckuii u pusudeckuit | 'eomeTpuueckuit CMBICT POU3BOTHON (HYHKIIMH — YIIIOBOH KOIPMHUIIMEHT KacaTebHOM K rpaduky
CMBICJI IPOU3BOAHOMN (yHKINHU B TOUKE. YpaBHEHHE KacaTeNbHON K rpadpuKy QyHKIMHA. ANTOPUTM COCTaBJICHUS ypaBHEHUS

KacaTeNIbHOH K rpaduky GpyHKunu y=f(x)

2

Tema 6.6

Coneprxanue yueOHOr0 MaTepHuaia
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Duznueckui cMBIcT | Dusndeckuit (MEXaHUIECKHI) CMBIC ITPOU3BOTHOM — MTHOBEHHASI CKOPOCTh B MOMEHT BPEMEHH t: V
TIPOM3BOTHON B |=S"(t)
npodeccrnoHaNBHBIX 3a1a9ax [IpakTrdeckoe 3aHATHE 4
Tema 6.7 CojneprxaHue yueOHOr0 MaTepuaia
MOHOTOHHOCTB ¢byskimu. | Bospacranue u yObiBaHMe (DYHKIMH, COOTBETCTBHE BO3DACTAHUs M YObIBAHUS (YHKIMH 3HAKY
Touku sxcTpeMyma npou3BoHOH. [ToHsATHE MPOU3BOAHOM BICIIETO MOPSAKA, COOTBETCTBHE 3HAKa BTOPOI MPOU3BOAHOI
BBIITYKJIOCTH (BOTHYTOCTH) (YHKIMHM Ha OTpe3ke. 3ajadd Ha MakCUMyM M MUHUMYM. IloHstue 2
ACHMIITOTHI, CHOCOOBI WX OIPEACNEHHs. ANTOPUTM HCCIENOBAHUS (QYHKIMH M TOCTPOCHHS e€e
rpaduKa ¢ TOMOIIBIO MPOU3BOAHOI. J{poOHO-NHHEeiHAS HyHKINSA
Tema 6.8 Coneprxanne yaeOHOTO MaTepHaia
UccrnenoBanme  pyHKmmii u
OCTPOCHHUE IPadUKOB HccnenoBanne GpyHKINN Ha MOHOTOHHOCTB M ITOCTPOEHHE TPA(UKOB. 4
[IpaxkTryeckoe 3aHATHE
Tema 6.9 Haubonsmee u | Comepxanue yueOHOro Marepuana
HauMeHbIIee 3HayeHus | HaxokneHne HAWOOJBIIETO0 Y HAUMEHBIIETO 3HAYeHWN (DYHKIHMHA, MOCTpoeHHEe TpaduKoB
byHKIIH MHOTOWIEHOB C UCIIOJIb30BAHMEM allllapaTa MaTeMaTHUECKOTo aHaIU3a 2
Tema 6.10 IIpodeccuoHaILHO-OPHEHTUPOBAHHOE CO/iep:KaHue (CoAepKaHue NPUKJIATHOTO MOAYJISI)
Haxoxnenne ontumansHoro | HamMensimee n HanbompIiee 3HaUeHUE () YHKIIHN
pesynbrara c NOMOLIBIO | JIpakTUdecKoe 3aHsITHE 6
MPOU3BOJHONH B TPAKTUYECKUX
3aagax
Tema 6.11 Copepxanne yaeOHOTO MaTepHraia
Pemenve 3amau. Ilpoussogmas | dopmyinsl u npaBwia auddepenippoBanus. Vicenenoanue GpyHKIMil ¢ MOMOLIBIO TPOU3BOHOM.
(byHKIMH, ee TPUMEHEHHE HawnGonblee 1 HanMmeHblee 3HaUYCHNS PYHKINU 2
KonrponbHas padora
Pa3zgen 7. MHOrorpaHHHKH U TeJIa BPalleHUs 46
Tema 7.1 Copepxanne yaeOHOTO MaTepHuaa OK_g;’
Bepuunsl, pebpa, rpanu | [lorarue MHOTOrpaHHMKa. ETo 35eMeHTsI: BepIInHEI, pedpa, rpanu. [{unaronans. Cedenne. Beimykibie SE: 0 3’
)
MHOT'OI'paHHUKA 1 HCBBIITYKJIBIE MHOTOTPAaHHUKH OK-O4,
[MpakTryeckoe 3aHsTHE 4 OK-05,
Tema 7.2 CojneprxaHue yaeOHOr0 MaTepHuaia OK-06,
[pusma, ee cocraBnsromue, | [lonstue npusmsbl. Ee ocHOBaHus U 60KOBBIe rpaHu. Bricota mpusmsl. [IpsMmas 1 HaKIOHHAsS pU3Ma. OK-07,
ceuenue. IIpsimas u npaBunbHas | [IpaBuibHas npusma. Ee ceuenne JIP 06. JIP
TIPU3MBI 2 13j
Tema 7.3 Copepxanne yaeOHOTO MaTepHraa
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[Tapannenenunen, ky6. Ceuenue
Ky0a, mapajurenenumnena

[Mapannenenunen, CBOHWCTBA TPSIMOYTOJBHOTO —Tapajurienenunena, kyo. Ceuenue KyOa,
napaJuiesienuIea

Tema 7.4 CopneprxaHue yueOHOr0 MaTepuaia

IInpamuna, ee cocraBnsromue, | [Tupamuna u ee snementsl. Ceyenue nupaMuabl. [1paBusibHas mupaMuaa. Y cedyeHHas TUpamMua
CeyeHue. IIpaBunbHas

nUpaMuza. VYcedeHnHas

nupaMuia

Tema 7.5 Coneprxanne yaeOHOTO MaTepHaia

BokoBas n monHas MOBEPXHOCTH
HPU3MBI, TUPAMHU/IBI

[Tomans GOKOBOM M IOHOM MOBEPXHOCTH IPU3MBI, ITHPAMHUIBI

Tema 7.6 Coneprxanne yd4eOHOTO MaTepHraia
CummeTtpust B KyOe, | CHMMeTpUsI OTHOCHTENILHO TOYKH, MPSIMOM, MmiIockocTd. CUMMETpHs B KyOe, mapauleNenuIiesie,
napanjenenurnese, Ipu3sMe, | pu3Me, MUpaMue
nupamMuie
Tema 7.7 IIpodeccuoHaILHO-OPUEHTUPOBAHHOE co/lep:KaHue (CoAepKaHNe NPUKJIATHOTO MOTYJIsT)
Ipumepsr CHUMMETPUM B | CuMMeTpus B IPUPOAE, APXUTEKTYPE, TEXHHUKE, B OBITY
npodeccuu
[IpakTuueckoe 3ansaTue
Tema 7.8 Coneprxanne ydaeOHOTO MaTepHuaia

IIpaBunbHBIE  MHOTOTPAHHHUKH,
HMX CBOMCTBA

IlonsTue MpaBUJIbHOTO MHOTOI'paHHUKA. CpoiicTBa MMpaBUJIbHBIX MHOT'OI'PaAHHUKOB

HpaKTquCKoe 3aHATUC

Tema 7.9
Humuaap, ero CcoCTaBISFOIIHE.
Ceuenue HIHHAPA

Copepxanne yaeOHOTO MaTepHraa

]_[I/IJ'II/IH,Z[p u ero sieMeHTH. CedcHue HujnHApa (napannenbﬁoe OCHOBAHHUIO H OCI/I). PasBepTKa
HujinHApa

Tema 7.10
Konyc, ero cocraBmstomniue.
Ceuenue KoHyca

IIpodeccuonaiLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoAepKaHue NPUKJIATHOTO MOAYJISI)

Konyc u ero snemenTsl. CedyeHue KoHyca (apaiieIbHOe OCHOBAHUIO U POXOIAIIIee Yepe3 BEPIINHY),
KOHHYECKHe ceueHus. PazBepTka koHyca

KoMOUHHpOBaHHOE 3aHSTHE

Tema 7.11
VYceuennslii konyc. CeueHue
YCEUEHHOr0 KOHyca

Coneprxanue yaeOHOrO MaTepHuaia

Yceuennslit konyc. Ero oopasyromas n Beicota. CeueHne yceueHHOro KoHyca

Tema 7.12
[ap u cepa, ux ceueHus

Conepxanue ydeOHOTO MaTepHuaia

ITap u chepa. Bzaumuoe pacnonoxkenue cepsl u miockoctu. Ceuenue mapa, cheps

Tema 7.13

Copepxanne yaeOHOTO MaTepHraa

IIK
1.2,1.1,1.3
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TlonsitTne 006 o00BEMe Teja.

[Tonste 06 o6veme Tema. OO6BeM Kyba M MPsSMOYroJbHOTO Napamienenunena. O6beM MPU3MBI U

OTtHomeHNe 00BEMOB MMOAOOHBIX | MUIHHAPA. OTHOIIEHHE OOBEMOB MOJNOOHBIX Tel. ['€OMETpHUYECKHil CMBICH OMNpEACTHTEeNs 3-TO 4

Ten HopsiaKa

Tema 7.14 CopneprxaHue yueOHOr0 MaTepuaia

OOBeMBI u IUIOINAIH v 2

. O06bembI IIpamMuIsl U KoHyca. O0BpeM mapa. [lromann moBepxXHOCTEH Tl

MIOBEPXHOCTEN T

Tema 7.15 Copneprxanue yueOHOr0 MaTepuaia

KoMmOMHauu MHOTOrpaHHHKOB | KOMOHHAI[MH F€OMETPUYECKUX Te

Y TeJl BpalleHHs [IpakTHyeckoe 3aHsTHE 4

Tema 7.16 Coneprxanne yaeOHOTO MaTepHaia

I'eomerpuueckue koMmOuHanuM | Mcrmonb3oBaHre KOMOWHAIMN MHOTOTPAHHWKOB W TeJ BPANICHHS B MPAaKTHKO-OPHEHTHPOBAHHBIX

Ha MPaKTHKE 3a7adax
[pakTryeckoe 3aHsTHE 4

Tema 7.17 Coneprxanue y4eOHOrO MaTepuaia

Pemenne 3aga4. | OOBEMBI M TUIOLIA M TOBEPXHOCTH MHOTOTPaHHUKOB U TEJI BpallICHHs

MHororpanHuKu 51 Tena | KonrponbHas pabota 2

BpaIleHHS

Pa3nen 8. IlepBooOpa3znasi pyHKIHH, ee MPUMEHEHHE 14 OK-01,

Tema 8.1 Coneprxanue y4eOHOrO MaTepraia OK-02,

[TepBooOpazHas ¢byHknuu. | 3ama4a 0 BOCCTAHOBIECHUH 3aKOHA JBIKEHHS M0 M3BECTHON CKOpOCTU. [IOHSATHE MHTErPUPOBAHUSL. OK-03,

[pasmuna HaxoxJeHHusd | O3HaKOMJICHHE C MOHATHEM WHTErpaia U rmepBooOpa3Hoit it pyHkunu y=f(x). Pemenne 3amay Ha OK-04,

HEepBOOOPA3HBIX CBSI3b TIEPBOOOPA3HONM M €€ NPOM3BOAHOW, BBIUMCICHHE MEPBOOOPA3HON Ul NAHHOW (YHKIHH. OK-05,
Tabmuma ¢opMmyn Ui HaxoXIOEHUS 1epBOOOpa3HBIX. V3ydeHwe mpaBWia  BBIYMCICHUS OK-08,
nepBooOpasHoi 4 OK-07, JIP
[MpakTHyeckoe 3aHsTHE 13

1K
1.2,1.1,1.3

Tema 8.2 ConeprxaHue yaeOHOT0 MaTepHaa

[Tnomans KPHBOJIMHENHOH | 3aja4uu, NPHUBOMAIIME K MOHSITUIO ONPEICIICHHOTO HHTErpaia — O BBIYUCICHUH ILUIOIAAN

tpaneuuu. ®opmyna HeloToHa — | KpUBOJIMHEHHOW Tpamenun, O TMepeMeNnIeHMd TOYKH. I[IOHATHE ONpeNeséHHOTO HHTerpana.

Jleiibanma I'eomerpuueckuii u pusmaecKuii cMbICT onpeieieHHoTo nHTerpata. @opmyna Herotona— Jleitbaunma

2
Tema 8.3 CozepxaHue yaeOHOro MaTepuaa

ITonsiTne HECONPECACICHHOTO NHTETpaIa
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Heomnpenenennsiii u
OTIpeIeIeHHBIN HHTETPAJIBI

Tema 8.4
Ilonsatne 006 ompeneneHHOM

Copneprxanue yaeOHOTO MaTepraa

FeOMeTpI/I‘IECKI/Iﬁ CMBICJI OIIPCACIICHHOTI'O UHTCIpajia

UHTEerpae Kak mnomany | [Ipaktudeckoe 3aHsTHE 4
KPUBOJIMHEHHOW Tpareuuu
Tema 8.5 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJIePAKaAHMe (CoAepKAHHE NPUKIATHOT0 MOLYJI)
Onpenenennplii  uHTErpan B | [eoMeTpudyecKkuil CMBICT ompeeneHHoro nurerpaia. ®opmyna Hetorona - Jleiibunma.
KU3HU Pemmenwne 3aa4 Ha MpUMEHEHNE HUHTETPAIA AJISI BEIYUCICHHS (PU3MUECKUX BEIMYNH U MIIOIMAACH
IIpaktuueckoe 3anaTue
4
Tema 8.6 ConepxaHue yueOHOro MaTepuaia
Pemenue 3aga4. | [lepBooOpasHas ¢pyHkimu. [IpaBuna HaxoxneHus neppoodpasHbeix. Ee npumenenne
ITeppoobpasnas ¢ynximy, ee | KontponsHas pabora 2
IpUMEHEHHE
Pa3zgen 9. Crenenn u kopuu. CTenenHass QyHKIus 16
Tema 9.1 Coneprxanue yaeOHOTO MaTepHraa
Crenenuas ysxums, ee | TlonsiTHe KOpHS N-Off CTENEHM M3 eHCTBUTENbHOro umcia. MYHKIMM y = A/X HX CBOWCTBA M
CBo¥iCTBA rpaduku. CBOHCTBa KOPHS N-0# CTETIEHN
IIpakTrdeckoe 3aHsTHE 4
Tema 9.2 CopepxaHnue yaeOHOro MaTepuaa OK-01,
IpeobpazoBanue BuipaskeHui ¢ | [IpeobpazoBaHue UPPAIIMOHATIBHBIX BHIPAYKESHHI OK-02,
KOPHSIMH N-0H CTENEHU 4 OK-03,
Tema 9.3 ConeprxaHue yaeOHOT0 MaTepHaa OK-04
CaoiicTBa CTETIEHU ¢ | lonsTne crenenu ¢ JOOBIM palMOHANBHBIM TTOKa3zareneM. CreneHHble (YHKIMH, UX CBOICTBA M JIP
palOHaIbHBIM U | TpaduKu JIPJIJIJI
JIEHCTBUTENLHBIM ITOKA3aTENSMU 2 JUULn
Tema 9.4 ConepxaHnue yaeOHOro Matepuaa OK-05,
Pemenune HPPalMOHANIBHBIX | PaBHOCWIIBHOCTh MppAalMOHAIbHBIX YPAaBHEHUH U HeEpaBeHCTB. Meronsl uX peuieHus. Pemenue OK-07
YpaBHEHHH U HEPABEHCTB WppanMOHATBHBIX YPABHEHNI M HEPAaBEHCTB
4
Tema 9.5 CozepxaHue yaeOHOTro MaTepuaa
Crenenn u xopuu. Crenennas | OmpezelieHHe CTeneHHON (GyHKuuH. Vcrmonp3oBaHHE e CBOWCTB IPU PEIICHHH YpPaBHCHUIl H
GyHKIHA HEpPaBEHCTB 2
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| KonTponsHas pabora

Paznen 10. [TokazaTeabnas GpyHKIHA 18
Tema 10.1 Copneprxanue yaeOHOTO MaTepHaa
IMokazatenbHas  QyHKIMA, ee | CTeneHsb ¢ MPOU3BOJIBHBIM JCHCTBUTENBHBIM MOKa3ateieM. Onpeie/ieHie I0Ka3aTeabHOM QYHKIMH,
CBOMCTBa ee cBoiictBa M Tpaduk. 3HAKOMCTBO C TNPUMEHEHHEM IIOKa3aTeslbHOM (QyHKIMU. Pemenue

MOKa3aTeJIbHBIX YpaBHEHUH (YHKIIMOHAIBHO-TPa(hUUECKIUM METOJOM

4 OK-01,

Tema 10.2 Copneprxanue yaeOHOTO MaTepHaa OK-02,
Pemenne MTOKA3aTeIbHBIX | PerleHne Moka3aTenpHbBIX YPAaBHEHHH METOJOM YpaBHUBAHUS IOKa3aTeseil, METOJOM BBEICHUS OK-03,
YpaBHEHHI 1 HEPABEHCTB HOBOI1 TepeMeHHOH, GyHKLIHOHANBbHO-TpaduueckuM MeToioM. PellleHre noka3aTeabHbIX HEPABEHCTB OK-04,

[IpakTHueckoe 3ansTHE 8 OK-05,
Tema 10.3 Conepxkanue yueOHOro Marepuana OK-07,
CucreMmbl II0Ka3aTeNbHBIX | Pellenue cucTeM MoKas3aTeNbHbIX YPaBHEHUIH JIP 13
yYpaBHEHUN 4
Tema 10.4 Copneprxanne yaeOHOTO MaTepraa
Pemenne 3agaq. IlokazaTensHas | PeimmeHne mokasaTelbHBIX YPaBHGHHH METOJOM ypaBHHBaHHS IIOKAa3aTeNlCH W METOIOM BBEACHHS
¢byHKIHIA HOBOH TepeMeHHOH. Perenne mokasarebHbIX HEPABEHCTB

KonTtponsHas paboTa 2
Pazgen 11. Jlorapugmel. Jlorapupmuyeckas GpyHkuus 24
Tema 11.1 ConepxaHue yueOHOro MaTepuaa
Jlorapudm umcna. Hdecsatuunslit | Jlorapudm dncia. JlecITHUHBIN U HATYPAIBHBIN JTOTapU(PMBI, THCIIO €
UM HATYpalbHBIH JIOTapu(MBI, OK-01,
YHCIIO € 4 OK-02,
Tema 11.2 Coneprxanre yaeOHOT0 MaTepraa 0K-03,
CaoiicTBa norapumoB. | CpoiicTBa jorapudmos. Oneparust JorapupMUpOBaHUS. OK-04,
Oneparus 10rapu(pMUPOBaHUL 4 OK-05,
Tema 11.3 CopepxaHnue yaeOHOro Matepuaa OK-07
Jlorapupmuueckas GpyHkuus, ee | Jlorapudmudeckas GyHKIHS U €€ CBOKCTBA JIP 01,
CBOWCTBA 4 JIP 06,
Tema 11.4 Coneprxanue yaeOHOTO MaTepraa IIK
Pemenne Jorapu(pMHUIECKUX 1.2,1.1,1.
ypaBHEHHI 1 HEPaBEHCTB 3

[onsTre norapupmuyeckoro ypaBHeHus. Onepanusi NOTEHIUPOBaHHWSA. Tpu OCHOBHBIX METOJA

peuieHust JiorapuMUUECKUX ypaBHEHUH: (YHKIMOHAIBbHO-TpaguiecKuii, MeTo]l MOTCHIMPOBAHHUS, 4

METO]T BBEJICHHUSI HOBOH nepeMeHHoM. JlorapupmMudeckue HepaBeHCTBA
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Tema 11.5
Cucrempl  JorapupMHUIECKUX
YpaBHEHUU

ConepxaHue yaeOHOTo MaTepuala

ANTOpPUTM peIICHHUSI CHUCTEMBl ypaBHEHHWH. PaBHOCWIBHOCTH JIOTapHU(MHUUECKHX YPaBHCHHH U
HEPaBEHCTB

KoMOuHUpOBaHHOE 3aHATHE 2
Tema 11.6 IIpodeccnonanbHO-0pHEHTHPOBAHHOE COep:kaHue (Coaep:KaHue MPHKJIATHOTO MOIYJIs)
Jlorapudmer B mpupone U | IpumeHenwue sorapudma. Jlorapudmudeckas crupais B mpupojie. Ee MaTtemaTnueckue cBoicTBa
TEXHHKE [IpakTHueckoe 3aHsATHE
4
Tema 11.7 Copneprxanue yueOHOTO MaTepraa
Pemenue 3amau. Jlorapudmsl. | Jlorapupmudeckas GpyHKIws. Pemenue mpocTeHImmx JorapupMHUIECKAX YPaBHCHHUIH
Jlorapudmudeckast GyHKIHSA KonTponsHas paboTa 2
Pazgen 12. MHoxkecTBa. DeMeHThI TeopuH rpados 10
Tema 12.1 Conepxanue yueOHOro Marepuana OK-01,
MHoxecTBa ITonstue muoxectBa. [loamMHokecTBO. Onepanuu ¢ MHOKECTBAMHU OK-02,
KoMOMHUPOBAHHOE 3aHATHE 2 OK-03,
Tema 12.2 IIpodeccuonaabLHO-OPHEHTHPOBAHHOE CO/iep:kaHMe (CoiepKaHNe NPUKJIATHOTO MOIYJIsT) OK-04,
Omneparnuu ¢ MHOKECTBAMHU Omneparyu ¢ MHOKECTBaMHU. PellieHne npukiagHbIX 3a1a4 OK-05,
[TpakTHyeckoe 3aHsTHE OK-07
2 JIP 09,
Tema 12.3 Coneprxanue yaeOHOTO MaTepraa JIP 13,
I'padsr [onsrue rpada. CBsa3HBINA Tpad, IepeBo, MUK rpad Ha MIOCKOCTH K
[Ipaktrueckas padbora 4 12111
Tema 12.4 CopepxaHnue yaeOHOro MaTepuaa 3
Pemenne 3amauy. MmuoxecTBa, | Onepauuu ¢ MHOXecTBaMU. OnucaHue pealibHbIX CHTYaIMid C MOMOIbI0 MHOXeCTB. [IpumMeHeHue
I'padbl n ux npumMeHeHne rpadoB K pelIeH o 3a1a4
Konrponbhas pabora 2
Paznea 13. DneMeHTHI KOMOMHATOPUKHU, CTATUCTUKU U TEOPUH BePOSITHOCTEH 26
Tema 13.1 CopepxaHnue yaeOHOro MaTepuaa OK-01,
OcCHOBHBIE noHATHs | IlepecTaHOBKH, pa3MeLICHUs], COUECTAaHUS. OK-02,
KOMOHMHATOPUKH 4 OK-03,
Tema 13.2 CopepxaHue yaeOHOTro MaTepuaa OK-04,
CoObITHE, BEPOATHOCTH | COoBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSTHOCTH CYMMBI COOBITHH. YCIOBHas OK-05,
COOBITHSL. Crnoxenne U | BEpOSITHOCTb. 3aBUCHMBIC M HE3aBHCHMBbIE COOBITHS. TeopeMbl O BEpPOSTHOCTH IPOU3BEICHUS OK-07
YMHO>KEHUE BEPOATHOCTEH COOBITHIA. JIP 09
4
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Tema 13.3 IIpodeccuonanbHO-OpUEHTHPOBAHHOE colep:KaHue (coAepKaHNe NPUKJIATHOT0 MOAYJISA) IIK
BeposiTHOCTD B | OTHOCHTENbHAsT 4YacTOTa COOBITHS, CBOMCTBO €€ ycToWdMBOCTH. CTAaTHCTHYECKOE OIpeAeieHHe 1.2,1.1,1.
po¢eCcCHOHANBHBIX 3a/1a9ax BeposATHOCTH. O1IeHKa BEPOSITHOCTH COOBITHS 3
IIpaxTudeckoe 3aHATHE
4
Tema 13.4 Conepxanue yueOHOro MaTepuaa
HuckperHas cry4aiinasg | Buapl cryuaiiHeix BenmurnH. OnpeeneHue TMCKPEeTHON ClTy4aiiHON BEJIMUMHBL. 3aKOH pacIipeieIeHus
BEJINUMHA, 3aKOH €e | AMCKPETHOM cllydaiiHOM BeanduHbl. Ee 4ncioBbIe XapakTepUCTUKI
pactipeneneHus 4
Tema 13.5 Copneprxanue yaeOHOTO MaTepHaa 4
3amaun MaTeMaTH4eckor | Bapuarmonnsiii psa. [lomuron dactor u rucrorpamma. CTaTHCTUYECKUE XapPAKTEPUCTUKU psijia
CTaTUCTHKH HaOJIFOTaeMBIX TAaHHBIX
Tema 13.6 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COJlePaKaHMe (coAepKaHue NPUKIATHOT0 MOLYJIs)
CocraBieHue Tabnun u | IlepBuuHas oOpabOTKa CTaTUCTUUECKMX NaHHBIX. [ 'paduueckoe ux mnpexacraBieHue. Haxoxnenue
JAuarpaMm Ha MpaKTHUKE CpCAHUX XapaKTCPUCTHUK, Ha6J’IIOI[aeMI>IX JaHHBbIX
[IpakTrdeckoe 3aHATHE
4
Tewma 13.7 Coneprxanne yd4eOHOTO MaTepHraia
Pemenwe  3amau.  OnemeHTHI | OnemeHThl KoMOuWHaTtopuku. CoObITHE, BEpOATHOCTH cOObITHA. ClOXKEHHE U YMHOXKEHHE
KOMOUHATOPUKH, CTaTHUCTUKU U | BEPOATHOCTEH
TEOPHUH BEPOSTHOCTEH KontponsHas padora 2
Pa3nen 14. YpaBHeHHs M HepaBeHCTBa 26 K-01
Tema 14.1 Coneprxanne yd4eOHOTO MaTepHuaia 8 K: 0 2'
PaBHOCHIBHOCTD ypaBHEHHMH M | PaBHOCHIBHOCTH ypaBHeHHH u HepaBeHCTB. Ompenenenusi. OCHOBHBIE TEOPEMbI PABHOCHIIBHBIX OK-OS’
HepaBeHCTB. OOmMe MeTonbl | mepexomax B ypaBHEHHMsAX M HepaBeHcTBax. OOIMe METOABI pElIeHHs YpaBHEHWit: Iepexoi OT OK-0 4'
peteHus paBeHCTBa (YHKIMH K PaBEHCTBY apryMEHTOB /I MOHOTOHHBIX (DYHKIIMH, METOJ| pa3JIOKECHUsS Ha 4 OK- 05’
MHOKHUTEJIH, METO/I BBEJICHUSI HOBOM MEPEMEHHOM, ()YHKIIMOHATIBHO-TPa(hUUSCKIA METO OK-0 6’
Tema 14.2 Copepxanne yaeOHOTO MaTepHuaa OK-07;
I'papmueckuii meron pemteHus | OOmMe METOABI PEICHHS HEPABEHCTB: MEPEXOM OT CPABHEHMS 3HAYCHMM (QYHKUMH K CPaBHEHHIO JIP 06
ypaBHEHUN, HEPABEHCTB 3HaUEHUH AapryMEeHTOB JJII MOHOTOHHBIX (YHKIMH, METOJ WHTEPBAIOB, (QYHKIIMOHAIBHO- 77
rpadudeckuit meron. I['paduueckuii MeTos1 penieHns ypaBHEHHH 1 HEPaBEHCTB 12111
4 1.4,
3

Tema 14.3

Copneprxanue yueOHOr0 MaTepHuaia
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YpaBHeHUS] U HEPABEHCTBA C
MOJyJIeM

Ompenenenre Moxysisa. PackpelTHe MoOIyJs TO omnpenenceHuro. Ilpocreiimme ypaBHEHUWs |

HEpaBEHCTBa C MoJAyneM. lIpuMeHeHHe paBHOCWIBHBIX IIEPEXOJ0B B OMNPENCICHHBIX THIIAX

YpaBHEHHH U HEPAaBEHCTB C MOIYJIEM 4
Tema 14.4 Coneprxanne yaeOHOTO MaTepHaia
VYpaBHeHHs W HEPaBEHCTBA C | 3HAKOMCTBO C mapamerpoM. [IpocTeiiiie ypaBHeHHs 1 HEPABEHCTBA C TAPAMETPOM
mapamMeTpamMu 4
Tema 14.5 IIpodeccuoHaNIBbHO-OPHEHTHPOBAHHOE CO/lePKaHNe (CodepPKaAHHe NMPUKJIATHOT0 MOLYJIA)
CocraBnenne  u  penieHMe | PemieHue TeKCTOBBIX 3a1a4 MPO(ECCHOHAIBHOTO COMCPIKAHUS
HPO(I)GCCI/IOHaHBHbIX 3a1a4 ¢ HpaKTI/I‘{eCKI/Ie 3aHIATHA
MOMOIIBI0 YPABHEHUH 8
Tewma 14.6 Coneprxanne ydaeOHOTO MaTepHaia
Pemenve 3ama4. YpaBHeHms H | OOurie METO/IbI PEIICHUS YPaBHEHUI. Y PaBHEHHUS 1 HEPABEHCTBA C MOYJIEM U C apaMeTpamu
HEpaBeHCTBA

2

[MpakTryeckoe 3aHsATHE
CamocTosiTe1bHasi padoTa 12
KoncyabTanus 4
IIpomexyTounas arrecrauus (IK3aMeH) 4
Bceero: 276

1100 munom yuebnoeo 3anamus 01s yeell Hacmoswe2o O0KyMeHmMa NOHUMAEMCs MUNOL02UsL Y4eOHbIX 3aHAMUL.

Kox

GO WNEFEO

Buj zansatui
BBognoe yuebHOE 3aHATHE

VY4eOHOe 3aHATHE 110 H3YYCHHUIO U IEPBHYHOMY 3aKPEIUICHHIO MaTepraa

VY4eOHOe 3aHATHE 110 3aKPEIUICHUIO 3HAHUH U CTIOCOOO0B JACHCTBUI

VY4eOHOe 3aHATHE KOMIUIEKCHOTO MTPUMEHEHHUS 3HAHUN U CITOCOOO0B JIeiicTBUI
VYuebHoe 3aHsTHE 110 0000IIEHNIO U CUCTEMATH3AIMH 3HAHUIA U CIIOCOOOB JIeHCTBUI
Y4eOHOE 3aHATHE 10 IPOBEPKE, OIIEHKE M KOPPEKIMH 3HAHUH U CTIOCOO0B AEHCTBHH
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3. YciaoBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. Jlns peanmszanuu nporpaMmel JHCHHILTHHBI A0KHBI ObITH MPEAYCMOTPEHBI CleAyIOMHNe CHenHaIbHbIe
MOMeIeH s :

Peanuzanus mporpaMMbl IUCIUTLIMHBL TpeOyeT HaNUIus y4eOHOTO KaOuHEeTa MaTeMaTHKH.
O6opynoBaHue yueOHOTO KaOHHETA:

- OCAI0YHbIE MECTA MO KOJIMYECTBY 00YUArOIHXCSE;

- pabouee MeCTO TPEnoAaBaTeIs;

- KOMIUIEKT Y4eOHO-HATTIAAHBIX TOCOOHH;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJIaHUS JUTS1 KOHTPOJIBHBIX PaboT;

- po(eCCHOHATFHO OPUEHTUPOBAHHBIC 33 aHUS;

- MaTepuasl 9K3aMeHa.

TexHIYeCKHE CPEACTBA OOyUECHHS:

- IEPCOHAITBHBIN KOMIBIOTEP C JMIICH3NOHHBIM IPOTPAMMHEBIM 00eCIICUeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. AudpopmaniuonHoe odecneyenune o0yueHust

1. OcHOBHbBIE MEeYaTHbIE H3TAHUA

1 MaremaTtuka: ydeOHuk/ bammakos M.M.- 2-e wm3m., crep. - M: KHOPYC, 2019. (Cpemuee
npodeccronansHOE 00pazoBaHue)

2.Matemaruka: anreOpa W Havajga MaTEMaTHYCCKOTO aHajuM3a, TeoMeTpus. Asrebpa W Havaiga
MatemaTuueckoro anammza. 10-11 xmacc. AmumoB ILA., Komsruan HO.M., Tkauea M.B. u npyrue. -
M: IIpoceemenue, 2022.

3.Maremaruka: anreOpa U Hauyajaa MaTeMaTH4ECKOro aHanu3sa, reomerpus. ['eomerpus. 10-11 kiace. AraHacsiH
JI.C., Byty3os B.®., Kagomiies C.b. u npyrue. - M: IIpocsemenue, 2022.

4 Maremaruka: anreOpa U Hadala MaTeMaTHIeCKOTO aHaimu3a, reometpus. 10—11 xmaccel. AnreOpa u Hagana
MaTeMaTHueckoro a"aimmza. B 2 4. Yacte 1: YueOHUK JUIs y4yamuxcss oOpa3oBaTeNbHBIX OpraHu3anuil (6a30BbIif
ypoBeHb)/Mopakosuu A.I'., CemenoB I1.B.; Yactp 2. 3ajauHuk Juisd y4amuxcs oOpa3oBaTelbHBIX OpraHU3aluii
(6a3oBsIit ypoBeHb)/ Mopnkosud A.I'. u npyrue; noa penakuneit Mopakosuda A.I'. - M: Muemo3uHa, 2018.

6.Maremarnka: anreOpa W Hadaja MaTeMaTHYECKOTO aHanmM3a, TeoMeTpusa. Aurebpa W Havaia
MaTemaTuueckoro anammza. 10 kmacc. Hukombckuit C.M., TloramoB M.K., PemernukoB H.H. u npyrume. -
M: IIpoceewenue, 2021.

7.Maremarnka: anreOpa M HadaJa MaTeMaTHYECKOTO aHanm3a, reoMmerpus. Asnrebpa u Hadama
MaTemaTuueckoro anammza. 11 xmacc. Hukombckuit C.M., IloramoB M.K., PemernukoB H.H. u npyrume. -
M: IIpocBemenue, 2021.

8.Matemarnka: anreOpa W Hadaila MaTeMaTHYeCKOoro aHammsa, reomerpusa. ['eomerpmsa.l0-11 ximacc.
IToropenos A.B. Maremaruka: anrebpa u Hadajga MaTeMaTHYeCKOTro aHaiu3a, reomeTpus. I'eomerpusa.10-11 xmacc.
IToropenos A.B. - M: IIpocsemenue, 2019.

9. Maremaruka: anrebpa M Hadajga MaTeMaTH4ecKOro aHaimsza, reomerpus. ['eomerpusa. 10 kiacc.
Anexcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: Ilpocsenienue, 2021.

10. Maremaruka: anreOpa M Hayaja MaTEeMaTHYeCKOTO aHaiu3a, reomerpus. ['eomerpus. 11 xiacc.
Amnexcarapos A.Jl., Bepuep A.JL., Peoxux B.1. - M: TlpocBemienne, 2021.

11. MaremaTuka: anrebpa u Hadajga MaTeMaTHIeCKOro aHann3a, reomeTpus. 10 kimacc. Bepuep A.JL., Kapm A.I1.
M3narenscTBo "llpocenienne".

12. Maremaruka: anrebpa U Hadajga MaTeMaTHYECKOro aHau3a, reomerpust 11 kimacc. Bepuep A.JI., Kapn A.II.
MznarensctBo "llpocenienue".

13. Maremaruka: anrebpa M Hadala MaTeMaTHYecKOro aHanMsa, TeoMeTpus. AureOpa W Havaia
MaTeMaTH4YeCcKoro aHanmsa (B 2 yactsx) (B 2 gactsax). 10-11 kmacc. Hacte 1: Mopakosry A.I'., Cemenos I1.B.; Hactp
2: Mopakosuy A.T'. u apyrue; nox penakuueid Mopakosuua Al'. "MOLl MHEMO3HWHA".

14. Maremaruka: anrebpa M Hadala MaTeMaTHYecKOro aHanMsa, TeoMeTpus. AusreOpa W Havaia
MaTtemaTrueckoro aHanmsa. 10 kmacc. Mypasun I'.K., MypaBuna O.B. U3natensctBo "IIpocBenieHue".

15. MaremaTtuka: anrebpa W Hadajla MaTeMaTHYECKOTO aHainW3a, TeoMeTpus. Anredpa W Hadana
MaTtemaThueckoro aHanmsa. 11 kmacc. Mypasun I'.K., Mypasuna O.B. U3aarensctBo "IIpocBemnienue".



16. Maremaruka: anreOpa W Hadaja MaTeMaTHYecKoro aHanuza, reomerpusi. ['eomerpus. 10 knacc. CMupHOB
B.A., CmupaoBa .M. "UznatenbctBo "[IpocBemenue".

17. Maremarunka: anreOpa ¥ Hadaja MaTeMaTHUECKOro aHanmm3a, reomeTpus. ['eomerpms. 11 ximacc. CMupHOB
B.A., CmupaoBa .M. UznarensctBo "lIpocsenienne".

18. Maremaruka. ['eomerpus. 10 kmace. Mep3mak A.T'., Homuposckuit [I.A., [lomorckuit B.b., SAxup M.C.; mox
penakmueii [Tomomsckoro B.E. U3narensctBo "I[IpocBemenne.

19. Maremaruka. ['eomerpus. 11 knacc. Mepsmsik A.I'., Homuposckwuii [I.A., I[Tononckuit B.b., Slkup M.C.; nox
penaxmueit [Togonsckoro B.E. "U3narensctBo "lIpocBemienue".

2. DJIeKTPOHHBbIE U3IaAHUSA

1. Beepoccuiickne naTepHeT-onmammranst. - URL: https://online-olympiad.ru / (mata oGpartienwus:
12.07.2022). - TeKCT: 3IIeKTPOHHBIH.

2.Enunast komekius nudpoBsx o6pazoBaTensHbIx pecypcos. - URL: http://school-collection.edu.ru (mara
oopamenus: 08.07.2022). - TekcT: IMEKTPOHHBIH.

3.MudpopmannonHnas cucrema «EquHoe OKHO T0CTyMa K 00pa30BaTeIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (nara ooparuenus: 02.07.2022). - TekcT: 21€KTPOHHbIH.

4. Hayunas snextponnas oubnuoreka (H3B). - URL: http://www.elibrary.ru (nara obpamienus: 12.07.2022).
- TekcT: 3neKTPOHHBIM.

5.01kpsIThIH KOJUTeMK. Matematuka. - URL: https://mathematics.ru / (nata oopamenus: 08.06.2022). -
TekcT: 3JIEeKTPOHHBIM.

6.IToBropum mMatemaTuky. - URL: http://www.mathteachers.narod.ru / (mata obpamenus: 12.07.2022). -
TekcT: 3JIEeKTPOHHBIM.

7.CripaBOYHHK 10 MaTeMaTHKe JIs mkoasHuKoB. - URL: https://www.resolventa.ru/demo/demomath.htm /
(mata oopamenus: 12.07.2022). - TekcT: 3ICKTPOHHBIN.

8.Cpennsis MaTemaruueckast HHTepHeT Ikoia. - URL: http://www.bymath.net/ (zata o6paruenus:
12.07.2022). - TekcT: 3NeKTPOHHBIIA.

9. denpepanphubiii moptan «Poccuiickoe obpaszoBanuey. - URL: http://www.edu.ru/ (mara obpamieHust:
02.07.2022). - Tekcr: anextponnbiii. 10.DenepaabHblil HeHTP HHGOPMAIMOHHO-00PAa30BaTEILHBIX PECYPCOB. -
URL: http://fcior.edu.ru / (nata o6pammenus: 01.07.2022). - TekcT: 31eKTPOHHBII
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4. KoHTPOJIb 1 OlIeHKA Pe3yJIbTATOB 0OCBOCHUS 00111e00Pa30BaTeJIbHOM AU CHUNITTHHBI

KoHTpo.1b M O1leHKA pe3yIbTaTOB OCBOCHUS 00111€00pa30BaTeIbHON AUCIUILTUHBI PACKPBIBAIOTCS Yepe3 NUCIUILTHHAPHBIC PE3yIbTaThl, HAlPaBICHHBIC HA
(dopmupoBaHue 00IKX U MPO(PECCHOHATBHBIX KOMIIETCHIIUHI TI0 pa3JiesiaM B TeMaM COJepXKaHus yueOHOro MaTepuaia.

Oo0masi/mpogeccuoHaTbLHAS KOMIIETEHIIUS

Pa3zgen/Tema

Tun oleHOYHBIX MEepPONPUSITHS

OK 01. Beibupats cioco0bl perieHus 3aaay
podecCHOHATEHOM NI TEIIEHOCTH
IPUMEHHUTEIHHO

K Pa3JINYHBIM KOHTEKCTaM

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,1.2,1.3,14,15,1.6

P2 Tems 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temrr 5.1, 5.2

P 6, Temn 6.1, 6.2,6.3,6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
NuauBuayanbHas caMOCTOSATEIbHAS
pabora

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT

3amuTa TBOPUYECKHUX padoT

3aluTa UHAUBUAYAIbHBIX TPOEKTOB
KonTponbhas padbota

BrimonHeHune sKx3aMeHaMoOHHbIX

P 13, Temst 13.1, 13.2, 13.3, 13.4, 13,5, 13.6 3anaHui
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, 14.6
OK 02. Mcnonb30BaTh COBpEMEHHBIE P1,Temal.1,1.2,1.3,1.4,15,1.6 TectupoBanue

CpEeICTBa MOUCKA, aHAJIN3a U UHTEPIIPETAlUU
nH(popmMaluu, 1 UHGOpPMaLIMOHHBIE
TEXHOJIOTUH IS BBIIIOJIHEHUS 3a]a4
npoeCCHOHATLHOM J1eATENbHOCTH

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P2 Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temn1 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10,4.11
P 5, Temrr 5.1, 5.2

P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7

VYerHbll onpoc

MaremaTudecKkuii TUKTAHT
NHnuBuayanbHas caMOCTOSTENbHAS
pabota

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT

3amuTa TBOPUYECKHUX padoT

3amuTa UHAUBUIYATbHBIX TPOCKTOB
KonTponbhas pabota




P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145, 14.6

BBIHOHHGHI/IG 3K3aMCHAIIMOHHBIX
3aIaHUN

OK 03. IlinanupoBath U peaan30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
NPEINPUHIMATEIBCKYIO ICATEIILHOCTD B
npodeCCHOHAILHOM cdepe, UCTI0Th30BaTh
3HaHUS 110 (UHAHCOBOM IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYaIUSIX

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,1.2,1.3,1.4,15,1.6

P2 Tems 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temn1 3.1,3.2,3.3,34

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temnr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6

P 14, Temn 14.1, 14.2, 14.3, 14.4, 14,5, 14.6

TectupoBanue

VYcrHblii onpoc

MareMaTH4ecKuil TUKTAHT
NuauBuayanbHas caMOCTOSATEIbHAS
pabora

[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT

3aiuTa TBOPUYECKUX padoT

3ammTa HHANBUAYAIBHBIX TIPOCKTOB
KonrponsHas pabora

BrimonHeHne sk3aMeHaIMOHHBIX
3aJlaHuN

OK 04. 3ddexTrBHO B3aMMOICHCTBOBATD U
paboTaTh B KOJJIEKTUBE H KOMaHIE
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.l,12,1.3,1.4,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temrr 5.1, 5.2

P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, 6 Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9,7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

TectupoBanue

YeTHBIN onpoc

MaremaTuyecKui JUKTaHT
NHauBunyanbHas caMOCTOSTENbHAS
pabora

[IpencraBnenue pe3yapTaToB
MPAKTUYECKUX paboT

3ammrTa TBOPYECKUX paboT

3amuTa UHAUBUIYATbHBIX POCKTOB
KonTponbnas pabota

Brlinonnenue 3x3aMeHaliuOHHBIX
3a7aHui
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P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 145, 14.6

OK 05. OcyiiecTBisiTh YCTHYIO U
MUCbMEHHYI0 KOMMYHUKAIIMIO Ha
roCyJ1IapCTBEHHOM fA3bIKe Poccuiickoin
denepanuu ¢ yueToM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJBTYPHOI'O KOHTEKCTA
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,12,1.3,1.4,15,1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7, 6.8, 6.9, 6.10, 6.11
P7, 6 Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
NunuBuayanbHas caMOCTOSITENIbHAS
pabota

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT

3amuTa TBOPUYECKHUX padoT

3almmTa UHAUBUAYAIbHBIX IPOEKTOB
KounTponbnas pabota

BrinonHeHune 3x3aMeHamOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3a/1aHuH
P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5, 14.6
OK 06. IIposiBnsATh rpask1aHCKO- P1,Temal.1,12,1.3,1.4,15,1.6 TectupoBanue

NaTpuOTUYCCKYIO MO3UIHUIO,

ACMOHCTPHUPOBATH OCO3HAHHOC MOBCACHNEC Ha
OCHOBC TpaAUIINOHHBIX 06H_queJ'IOBequKI/IX

HCHHOCTCI\/’I, B TOM YHUCJIC C YUCTOM
rapMoHHu3al MC)KHAIVOHAJIIbHBIX U

MCKPCIIUMTUO3HBIX OTHOIHGHI/II\/JI, MMPUMCHATH
CTaHAAPThI AHTUKOPPYIIIUOHHOI'O ITOBEACHUA

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,71.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temn 14.1, 14.2, 14.3, 14.4, 14,5, 14.6

YeTHBIN onpoc

MaremaTuyecKui JUKTaHT
NuauBuayanbHas caMOCTOSATENbHAS
pabota

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT

3amuTa UHAUBUIYaJbHBIX TPOEKTOB
KonTponbhas padora

BrinonHeHne sKk3aMeHalMOHHbIX
3a7aHui
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OK 07. ConelicTBOBaTh COXPaHEHUIO
OKPY’KaIOIIEH Cpe/Ibl, peCypcocOepexreHuIo,
MMPUMCHATH 3HAHUSA 00 U3MEHEHNH KJImMara,
IPUHIMIIB OEPEKIIMBOTO TPOU3BO/ICTBA,

3 PEeKTUBHO EHCTBOBATH B YPE3BBIYANHBIX
CHUTYaIHsIX

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,1.2,1.3,1.4,15,1.6

P2 Tems 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Tems1 3.1,3.2,3.3,34

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temnr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, 6Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tewmsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

TectupoBanue

VYerHbll onpoc

MareMaTnyeckuii TUKTaHT
WuauBuyanbHas cCaMOCTOSATENIbHAS
pabora

ITpencraBnenue pe3ynbTaToB
IPAaKTUYECKUX paboT

3aiuTa TBOPUYECKUX padoT

3amyTa MHANBUAYAIBHBIX TIPOCKTOB
KonrponsHas pabora

Beimonnenmne sK3aMeHaMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3ajIaHmi
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145, 14.6
TIK 2.1 ®opmupoBaTh OyXTanTepcKue P1,Temal.1,1.2,13,14,15,1.6 TectupoBanue

MIPOBOJIKU TI0 yYETY HCTOYHHKOB aKTHBOB
OpraHu3aIK Ha OCHOBE paboYero riaHa
CUETOB OYXTaJITEpPCKOTo yuera

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P2 Tems 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temn1 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temrr 5.1, 5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14,5, 14.6

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
NuauBuayanbHas caMOCTOSATENbHAS
pabota

IIpencraBneHue pe3yapTaToB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT

3amuTa UHAUBUIyaJbHBIX IPOEKTOB
KonTponbhas padota

BrinonHeHne sk3aMeHalMOHHbIX
3aJaHui
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