[Ipunoxxenue

k [IIICC3no cnenuansHoCTH
23.02.01 Opranuzanus mepeBo3oK
Y YIIPaBJIEHUE HAa TPAHCIIOPTE
(o BUAAM TpaHCIOPTA)

IFroCYJAPCTBEHHOE BIO/IZKETHOE ITIPO®ECCHOHAJIBHOE
OBPA3OBATEJIbHOE YUYPEKIEHUE POCTOBCKOM OBJIACTH
«POCTOBCKHHU-HA-IOHY KOJUVIEJIK BOAHOI'O TPAHCIIOPTA»

PABOYAS IPOT'PAMMA
OBIIEOBPA3OBATEJIBHONINCIIUITJIMHBI

OovY . 03 MATEMATHKA
HanMeHoBaHMe ANCIUTUINHBI

AJIs CHeUATbHOCTH
cpeaHero npogeccuoHaIbHOT0

o0pa3oBaHus
23.02.01 Opranun3anusi nepeBo30K M ynpaBJieHHe HA TPAHCIIOpTe
(1Mo BUaaM TpaHCcmopTa)
[udp HanmeHnoBaHue crieniaibHOCTH

IIpoduiab HanpaBJIeHUs: TEXHOJIOTHYeCKUI

r. PocroBs-Ha-/lony
2023-20267

Hacrosimuit fokyMeHT He MOXXET OBITh MOJIHOCTHIO WIIM YaCTUYHO BOCIIPOM3BE/ICH, THPAKUPOBAH M PaclpocTpaHEeH
B KadecTBe opunuagbHoro n3aanus 6e3 paspemenus [ BIIOY PO «PKBT»



locynapctBerHOE OrOKETHOE MTPOeccHoHaTEHOE 00pa30BaTENbHOE YUPEKICHUE
PocroBckoii obnactu
«PocTroBckuii-Ha-J[0HY KOJUJIEK BOAHOTO TPAHCIIOPTa
I[L.LPKBT-54 2/76

Pabouast nporpamMma y4eOHOH AUCHMILIMHBI pa3paboTaHa B COOTBETCTBHHU C:

- @enepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CPEAHEro HpOodecCHOHANBHOrO 00pa3oBaHHUS
(manee — ®I'OC CIIO) mo crnermansHOcTH 23.02.01 «Opranuzanus MepeBO30K U YIpPaBJIEHHE HA TPAHCIOPTE (IO BHIAM)»
(ITpuka3 MunucrepcrBa obpasoBanuss U Haykd P® or 22 ampens 2014r1. N 376 «O6 yrBepxacHuu (elnepanbHOro
rOCyIapCTBEHHOT'O 00pa30BaTEIFHOTO CTaHAApTa CPEeHEro MpodecCHoHaIbHOr 0 00pa3oBaHus 10 crienuanbHocTH 23.02.01
OpraHuzaiysi IepeBO30K U yIPABJICHUE HA TPAHCIIOpTE (10 BUJIAM)» C H3MEHEHHSAMH | JIOTOTHEHUsIMA OT 13 urons2021 1.);

- ®enepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTeNFHBIM CTaHAAPTOM  CpEJHEro oO0mero oOpa3oBaHMS
(manee — ®I'OC COO) (yrBepkaeH mpukazoM MuHHCTEpCcTBa 00pazoBanus u Hayku PD or 17.05.2012 Ne 413) (B neiicTB
peIaKun);

- MeroanueckuMH peKOMEHIANMSIMU 110 pealn3alii CPeAHero oOmero oOpa3oBaHHMs B Mpelesiax OCBOCHHUS
00pa30BaTeNbHON IPOrpaMMBl CpeTHET0 POoecCHOHATIBHOI0 00pa3oBaHKs Ha 6a3e OCHOBHOrO 00IIero oopasoBaHus (YTB.
MunucrepcrBoM npocsenienHust PO 14 ampens 2021 r.);

- IlpumepHoit mporpammMsr obmieoOpa3oBarensHOro npenmera «OOMECTBO3HAHNE) COTTACOBAHHON Ha 3acelaHHud
Ienarorugeckoro cosera ®I'BITOY AIIO UPIIO IIporokon Ne_ 13 ot _29.09.2022.

- Tlomoxenunem o pazpaboTke paboUMX MPOrpamMM yJeOHBIX MPEAMETOB, UCIAINIMH U MPOQECCHOHATBHBIX MOTYIeH B
pamkax peamamyy [ITICC3 u [MIIKPC. IL.PKBT-54 (¢ n3Bemennem o6 n3meneHny (tiepensnanun) Ne3).

Hannass pabodast mporpaMMa MOXKET pPEAJIM30BBIBATECS C NPUMEHEHHEM JJIEKTPOHHOTO OOYdeHWs U
JMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.
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1. OBLIAS  XAPAKTEPUCTUKA  IIPUMEPHOM  PABOYEM  ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbBHON JUCHUIIJIMHBI «cMATEMATHUKA»
1.1. MecTo IMCHUILTHHBI B CTPYKTYype o0pa3oBarebHOU nporpaMmmbiCIIO

OobmeoOpa3zoBarenbHast auciuiuinHa «MaremaTuka» — sSBISETCS  00s3aTENbHOW  YacThIO
o0mieo0pa3oBaTeIbHOrO IMKJIa OOpa3oBarenbHOW mporpamMmbl B cooTBercTBUU ¢ DPI'OC 1o
cnenuanbHocTd 23.02.01 «Opranm3anys mepeBO30K W yIpaBlieHHEe Ha TpaHcrmopre (M0 BHUIaM)» B
cooTBeTcTBUU ¢ DenepanbHBIM rOCyJapCTBEHHBIM 00pa30BaTEeNbHBIM CTAHIAPTOM CPETHETO OOIIero
oOpa3oBanus (YTBEpK/eH MprkazoM MuHucTepcTBa oOpa3oBanus U Hayku PO ot 17.05.2012 Ne 413)
(B neiictB pemakuuu) U DenepalibHbIM TOCYAAPCTBEHHBIM OOpa30BaTEIbHBIM CTAaHIAPTOM IO
CHEIMAILHOCTH ~ CpeAHero mpodeccuoHampHOro oOpasoBanust 1o  crnenuansHocTH  23.02.01
«OpraHuzanusi NepeBo30K W ynpasiieHue Ha TpaHcrnopre (rmo BuaaM)» (IIpuka3 Munucrepcrta
oOpazoBanuss u Hayku P® or 22 ampens 2014r. N 376 «OO6 yrBepxkaeHuu (¢eaepaibHOro
rocy/1lapCTBEHHOr0 00Opa30BaTEeNbHOIO CTaHAapTa CPEeIHEro MNpo¢eCCHOHANIBHOIO 00pa3oBaHUs IO
cneruanbHocTH 23.02.01 Opranuzanus NMEpeBO30K M yIpaBleHWE Ha TpaHcmoprte (Mo BUIaM)» C
M3MEHEHUsSAMH | JAomnoiHeHusMu oT 13 wmrons 2021 1.) ¢ y4€TOM TEXHOJOTHYECKOTo Mpoduis
MOJTy4aeMoTo MPOQEeCCHOHATBEHOTO 00pa30BaHMS.

1.2. Heab ¥ niaHupyeMble pe3yJbTAThl 0CBOCHUS TUCIHHILIHUHbI

1.2.1.I1eq1b 0011€e00pa3oBaTeIbHOM AU CHUIIIHHBI

ConepxaHue MporpaMMbl  OOIIE00pa30BaTENbHON JUCHUIUIMHBI  «MaTeMaTHKay HaNpaBiIeHO Ha
JOCTH)KCHHUE pEe3yJIbTaTOB €€ W3y4eHHs B coOoTBeTCTBHH ¢ TpeboBanmsimu PI'OC COO c¢ yderom
npodeccronanpHoi HarpaBiaeHHOCTH PI'OC CIIO, HampaBiIeHO Ha JOCTHKCHHUE CICTYIOIINX IIEIICH:

* obecneueHre chOPMUPOBAHHOCTH TMPEICTABICHUH O COLMANBHBIX, KYIbTYPHBIX U MCTOPHUYECKHX
(hakTOpax CTAaHOBJICHUS MaTEMaTUKH;

* obecnieueHne Cc(HOPMHPOBAHHOCTH JIOTMYECKOTO, AaNTOPUTMHYECKOTO M MaTeMaTHYECKOro
MBIIIICHHS;

* obecnieueHre COOPMHUPOBAHHOCTH YMEHHMH TNPUMEHATh MOJYYCHHBIE 3HAHUS TPH PEUICHUU
pa3NIUYHBIX 33734,

* ofOecneueHue chOpMHPOBAHHOCTH IMPEICTABICHHA O MaTEMaTHKE KaK YacTH OOIIEYeTIOBEUECKOM
KYJIbTYpbl, YHMBEPCAJIbHOM SI3bIKE HAyYKH, ITO3BOJIAIONIEM ONKCHIBATE M H3Yy4aTh peajibHbIC
MIPOLIECCHI U SBJICHHUS.

* OBJIaJICHHE HEOOXOJUMBIMU KOHKPETHBIMU 3HAHUAMU U YMEHUSIMU;

* BOCIIUTATEIbHOE BO3/ICHCTBHE.

N3ydyenne ™aremMaTukd Kak mOpoduiabHOM  00ImeoOpa3oBaTeNbHONM  y4yeOHON  JUCIMILIUHBL,
YUUTBIBAIOIIEH crenu(uky ocBanBaembix cTyiaeHTamu mpodeccuit CIIO unm cnemmansnoctu CIIO,
obecrnieunBaeTcs:

* BBIOOPOM PaA3TMUHBIX MOJXOJ0B K BBEJCHHIO OCHOBHBIX IMOHSTHII;

* (opmupoBaHueM cucTeMbl yuUeOHBIX 3aJaHuid, oOecneunBamUXx dhdekTuBHOE
OCYILIECTBIICHIE BBIOPAHHBIX IIEE€BBIX YCTAHOBOK;

* o0oraiieHrueM CHeKTpa CTHIIeH ydeOHON AEITeTbHOCTH 3a CUET COTIACOBAHUS C BEAYIIUMU
JeSITeNbHOCTHBIMU XapaKTEPUCTUKAMU BEIOPAHHOMN CIEIUATBHOCTH.

[IpodunbHas cocraBisionias OTpa)kaeTcss B TPeOOBaHUAX K TMOATOTOBKE OOYyYaIOIIUXCS B
YacTH:

e o0mel cucTeMbl 3HAHUWI: COJEepKATeNbHbIE MPUMEPHI HCIOJb30BAHUS MaTEeMaTHYECKUX
UJe U METO/I0B B IPO(ECCHOHATBHON IS TENFHOCTH;

* yYMEHHIl: pa3nuyrie B ypoBHE TPeOOBaHMIA K CIIOKHOCTH MPUMEHSIEMbBIX aJTOPUTMOB;

* MPaKTUYECKOTO HCIIOJIb30BAHUS TMPHOOPETEHHBIX 3HAHUN W yMEHUH: WHIANBUAYaJIHLHOTO
y4eOHOro OmbITa B TOCTPOCHHWU MATEMaTHYECKUX MOJIENIeH, BBITIOJHEHUH HCCIIEI0BATEbCKUX
MIPOEKTOB..
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1.2.2.

P1rocC CoO0.

IInanupyemMble pe3yJbTaThl 0CBOCHHS 001e00pa3oBaTe1bHOM AMcHMIIMHBI B c00TBeTcTBHU ¢ PT'OC CIIO u Ha ocHOBe

O01IMe KOMIeTeHIMHT

I[Inanupyemble pe3yabTaThbl 00y4eHUs

O6ume!

I[ucunn.m/mapnblez

OK 01 Boi6upats crioco0bl
pereHus 3a1a4
pohecCuoHaTbHOM
NeSITeNbHOCTH
MPUMEHUTEITEHO

K Pa3JIMIHBIM KOHTEKCTaM

- TOTOBHOCTb K TpYydy, OCO3HAHHE IEHHOCTH|
MacTepCTBa, TPYI0JIIO0HE;

-  TOTOBHOCTb K  AaKTHUBHOU  JEATEIHHOCTH
TEXHOJOTHYECKONW U COLMAJIBHON HaIpaBJIC€HHOCTH,
CIIOCOOHOCTH

HHUIUHUPOBATH, IJIaHUPOBATh 41

CaMOCTOSITEIIBHO BBITTOJTHATH TAKYIO JICSATEIHHOCTD;
- HMHTEpeC K pa3InYHBIM chepam
pohecCHoHANBHOM IeATeTLHOCTH,
OBageHue YHUBEPCATbHBIMHU
MMO3HABATEILHBIMU JCHCTBHUSIMH:

a) 0a30BBIC JIOTHUECKHE ICUCTBUS:
dhopmynupoBaTh U
AKTyaJIM3UpOBaTh MPOOJIeMy, paccMaTpuBaTh €€

y4eOHBIMU

- CaMOCTOATCIIBHO

BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBECHHBIM IPHU3HAK WM
OCHOBAaHHUsS JUIS CpaBHEHUS, KIacCH(PHUKAIIMK M|
0000IIIEHN;

- OIpeNeNATh IENM JCATCILHOCTH, 3ajaBaTh
apaMeTpbl U KPUTEPUHU UX JIOCTHIKCHHS,

- BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B

pPacCMaTPHUBACMBIX ABJICHUAX,

-BJIAJICTh METOJAMH JIOKA3aTeIbCTB, AITOPUTMAMHU PEIICHHSI
3amad; yMeHue popMyIupoBaTh ONpeaeTIeHHs, aKCHOMBI U
TCOPCMBI, IPUMCHSATH UX, IIPOBOJUTH JOKA3aTCIIbHBIC
paccyXXJeHUs B X0JI€ PEUICHHUS 3a7ay;

- YMCTh OIICPUPOBATH NOHATUAMM: CTCIICHb YHCJIA, J'IOl"apI/I(i)M
UnCiia, YMCHHUEC BBITIOJHATH BBIUYMCICHUEC 3HAaYEeHUU U
MpeoOpa3oBaHMs BRIPAKEHUN CO CTETICHSMU U JlorapupMaMu,
npeoOpazoBaHus APOOHO-PAITMOHAIBHBIX BRIPAKCHUH;

- YMETh OTIEPHPOBATH MOHATHIMU: PAUOHAIBHBIC,
UppanroHabHBIE, TOKa3aTeIbHbIC, CTETICHHBIC,
TorapupmMuUECcKue, TPUTOHOMETPUYECKHE YPAaBHCHUS U
HEPAaBEHCTBA, X CHCTEMBI;

- YMETh ONIEPUPOBATH MOHATHIMU: (QYHKIUS, HETIPEPHIBHAS
(byHKIUS, IPOU3BOIHAS, TIEPBOOOpA3HAs, OTPEICICHHBIN
WHTETPajl; yMETh HAXOIUTh MPOU3BOIHBIC AJIEMEHTAPHBIX
(byHKIUI, UCTIOB3Ys CIIPABOYHBIC MAaTEPUAIIBI, UCCIICIOBATh B
MPOCTEHUIINX CIyYasiX QYHKIIMH HA MOHOTOHHOCTh, HAXO/IUTh
HarOOJIBIINE U HAUMEHBIINE 3HAYCHHS (DYHKIUH; CTPOUTH
rpadMKu MHOTOWICHOB C MCIIOJIb30BAHHUEM arlrapara
MaTEeMaTHYeCKOTO aHAJIN3a; MPUMEHSITH MPOU3BOIHYIO TPU
pEIlIeHNH 3a7a4u Ha JABM)KEHUE; pelaTh MPaKTUKO-

- BHOCUTb KOPPCKTHUBBI B ACATCIILHOCTb, OLICHUBATD

OPUCHTHUPOBAHHBIC 3a1a4U HA HanOOJIbIINE U HAMMCHBIIINE




COOTBETCTBUE PpE3yJbTATOB IENSM, OICHHBAThH
[PUCKH TIOCIICACTBHH IS TEIIBHOCTH;

- pa3BHBAaTh KPEATMBHOE MBIINUICHHE TPHU PEUHICHUH
PKU3HEHHBIX TTPOOIIeM

0) 6a30BBIC HCCIICIOBATCIIHLCKHUE ACHCTBHS:

- BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIHLCKON U]
MMPOCKTHON JICATEIHHOCTH, HABBIKAMH pa3pelicHUs]
poosieM;

- BBIABJIATH PUYUHHO-CJICJICTBEHHBIC CBSI3H M|
AKTyaJIM3UPOBaTh 3aJ1ady, BBIJIBUTATh THIIOTE3y €€
HAXOJUTh

penienus, apryMeHTBI

TOKa3aTelIbCcTBA CBOMX YTBEPXKICHU,

uis
3aJ1aBaTh|
MmapaMeTpbl U KPUTEPHUU PEIICHNUS;

- aHAIM3WPOBaTh TMOJYYCHHBIE B XOJIE PEUICHUs
3aauu  pe3yJabTaThl, KPUTUYECKH OICHUBATH WX
TOCTOBEPHOCTh, IPOTHO3HPOBATH

HOBBIX YCJIOBHUAX;

NU3MCHCHHE B

-- YMCTb IICPCHOCUTH 3HAHHA B IIO3HABATCIBbHYIO H
I[MPAKTHUYCCKYIO obnactu KHU3HEACATCIBHOCTH,

- yMEThb HWHTEIPUPOBATH 3HAHUS W3 Pa3HBIX
MpPEAMETHBIX 00JIaCTEH;

- BBIJIBUTATh HOBEIE HJeu, npeJiaraTh|
OPHUTMHAJIBHBIC ITOIX0/IbI M PEIICHUS;

I3 CII0COOHOCTE X HCIIOIL30BaHUs B

[MO3HABATEILHON U COIUAILHOM IMIPAKTHUKEC

3HAUEHUS, HA HAXOXJACHUE ITyTU, CKOPOCTH U YCKOPEHUS;

- YMETh OIIEPUPOBATh MOHATUSAMU: PALMOHANIbHAS (PYHKIINS,
nokaszaTenbHast QYHKIWsA, CTeTeHHast (PyHKIHS,
norapudmuueckas QyHKIHs, TPUTOHOMETpHYECKHE (DYHKIINH,
oOpatHbIe GYHKIIUU; YMEHHUE CTPOUTH TPAPHUKH H3yUSCHHBIX
(GyHKLMIA, HCTIOJIB30BATh I'paUKK MPU U3yYEHHUH NPOLIECCOB U
3aBUCHUMOCTEH, MPU PELICHUH 3a]1a4 U3 IPYTUX YUEOHBIX
[peIMETOB U 3a/1a4 U3 peajbHOMN )KM3HH; BhIpaxkaTb (hopMmynaMu
3aBUCUMOCTHU MEX]ly BETUUMHAMU;

- YMETb pellaTh TEeKCTOBBIE 3a/1a4M Pa3HbIX THIOB (B TOM YHUCIIE
Ha TPOLIEHTHI, 10JIM U YacCTH, Ha IBIKEHHE, paboTy, CTOMMOCTh
TOBapOB U YCIIYT, HAJIOTH, 33Ja4d U3 00JIacTH yIpaBICHUS
ITMYHBIMU U CEMEHHBIMU (PUHAHCAMU); COCTABIISITh BHIPAYKEHUS,
YPaBHEHUs, HEPABCHCTBA U UX CUCTEMBI 10 YCIOBHIO 331a4H,
MCCIIEI0BATh ITOJIy4CHHOE PELICHUE U OLICHUBATH
[PaBIONOI00HOCT PE3YJIbTATOB;

- YMETh ONIEPUPOBATh MOHATUIMU: CpeaHEe apu(PMETUYECKOE,
Me/naHa, HauboJibllee M HAaUMEHblIIee 3HaYeHUs, pa3Max,
criepcus, CTaHIapTHOE OTKIOHEHHE YHCIIOBOrO Habopa; yMeTh
W3BJICKaTh, UHTEPIPETUPOBATH MH(POPMALUIO, IPEICTABICHHYIO B
TabIMIax, Ha uarpaMmmax, rpadukax, OTpaskarollyro CBOHCTBa
[peabHBIX IPOLIECCOB U SBJICHUN; IPEACTaBISTh HHPOPMALIUIO C
[IOMOILBIO TAOJIUI U TUarpaMM; UCCIE10BaTh CTATUCTHUECKUE
TaHHBIE, B TOM YHUCIIE C IPUMEHEHHEM I'padMueCcKuX METOJI0B U
JIIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATh MOHATUAMU: CIIy4alHBIM ONBIT U CIIy4aliHOE
cOOBITHE, BEPOATHOCTh CIy4aifHOTO COOBITHS; YMEHHE BBIUUCIATh
BEPOSATHOCTH C UCIOJIb30BaHUEM I'paMUECKUX METOIOB;
PUMEHATH (POPMYJIBI CIIOKEHUS U YMHOKEHUS BEPOATHOCTEH,
KOMOMHATOpHBIE (PaKThI U (POPMYIIBI TP PEILICHUN 33]1ay;

OLCHUBATDH BEPOATHOCTU PCAILHBIX CO6BITI/II71; 3HAaKOMCTBO CO




CITy9alilHBIMU BEJIMYNHAMU; YMEHUE MPUBOJAUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX YUCEII B IPUPOIHBIX U
0O0IIECTBCHHEIX SIBJICHUIX;

- YMETh OIEPUPOBATH MOHATUSAMU: TOUYKA, IPSIMasi, TUIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN YTroJl, CKPEIUBAIOLTUECS MPSMEIE,
MapauIeIbHOCTh U IEPIICHIUKYISIPHOCTD MIPSIMBIX U TJIOCKOCTEH,
YTOJT MEXITY TPSIMBIMU, YTOJI MEKTY IPSIMOU U TUIOCKOCTBIO, YTOJT
MEX Ty TUTOCKOCTSIMH, PACCTOSTHUE OT TOYKH JIO TUIOCKOCTH,
[PACCTOSTHHE MEXTy MPSIMBIMH, PACCTOSTHUE MEXKTY IIIOCKOCTSIMU;
YMEHHE HCITOJIb30BaTh P PEIICHUH 3a/1a4 H3yIeHHBIC (DAaKThI U
TEOpEeMbI INITAHUMETPUH; YMEHHUE OIICHUBATH Pa3Mepbl 00bEKTOB
OKPYKAIOIIET0 MUPA;

- YMETh OIEPUPOBATH MMOHATUSAMHU: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKA, Ky0, ImapajuiesenuIiei, pu3Ma, ipaMua,
¢dburypa u TOBEpXHOCTh BpaIleHUs, IWIHH]P, KOHYC, Iap, cdepa,
cedeHus (PUTYpHI BPAILICHHS], TNIOCKOCTh, Kacaromascst cepsl,
[WINHAPA, KOHYCA, TUIOMIA b IIOBEPXHOCTH MTUPAMUJIBI, TPU3MEI,
KOHYycCa, [WJIMH]IPA, TUIOIaab cepbl, 00beM Kyoa,
PSIMOYTOJIBHOTO MapaJuIeyIeIUIe/ia, TUPAMHUIBI, TIPU3MBI,
[WINHApA, KOHYCa, [lapa; YMEHHUE N300pakaTh MHOTOTPAaHHUKU U
MOBEPXHOCTHU BPAIICHHUS, UX CEYCHUS OT PYKH, C TIOMOIIBIO
YePTEIKHBIX MHCTPYMEHTOB U 3JICKTPOHHBIX CPEJICTB; YMCHHE
pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh NMPaBUIbHBIC MHOTOTPAHHUKHY;

- YMETh OTIEPHPOBATH MOHATHIMU: JIBHIKCHHE B TIPOCTPAHCTBE,
M0100HbIE GUTYPHI B POCTPAHCTBE; HUCIOIH30BaTh OTHOIIICHHE
rIo0I1a/Iel MOBEPXHOCTEH 1 00beMOB MOJOOHBIX GUTYp TIPH
peIlIeHnH 3a1a4;

- YMETh BBIYUCIIATH T€OMETPHUECKUE BETHUMHBI (JJTUHA, YTOJ,
M1011a/1b, 00BEM, MIIOMIAAb IIOBEPXHOCTH ), HCTIOIb3Yys U3yYCHHbIE
(bOpMyITBI U METOJIBI;




- YMETH OIIEPUPOBATh MOHATUSAMU: IPAMOYIOJIbHAS CUCTEMA
KOOpJMHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPANHATHI BEKTOPA,
CKaJISIPHOE IIPOU3BEJICHUE, YTOJI MEX Ay BEKTOpaMu, CymMMa
BEKTOPOB, IPOM3BE/IEHUE BEKTOPA HA YUCIIO; HAXOAUTD C
MOMOIIIBIO U3YYEHHBIX (OPMYIT KOOPMHATHI CEPEANHBI OTPE3Ka,
[PACCTOSIHME MEX/1y IBYMS TOUKAMU;

-yMeTh BbIOUpATh MMOAXO AN U3YYEHHBIN METOI ISl pELICHUS
3a/1a4M, pacro3HaBaTh MaTeMaTH4ecKue (paKkTol U
MaTEeMaTHYeCKUE MOJIEIH B PUPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE IIPUBOIUTH PUMEPHI
MAaTE€MATHYECKUX OTKPBITHI POCCUNCKONW U MUPOBOM
MaTeMaTUYEeCKON HAyKH.

-yMETh ONEePUPOBATh MOHATUSMU: ONIPEieNIEHUE, aKCHOMa,
Teopema, CIIECTBUE, CBOMCTBO, MPU3HAK, TOKA3aTEIbCTBO,
PaBHOCUJILHBIE (OPMYIUPOBKH; yMEHHE (POPMYIUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKICHHE, IPUBOINUTD
[IPUMEpPBI 1 KOHTPIPUMEPBI, HCIOJIb30BaTh METO
MaTeMaTUYECKOW NHyKIMU; TIPOBOJAUTD JI0OKA3aTeJIbHbIE
paccyKJIeHus MPY PELICHUH 3a7a4, OLIEHUBATH JJOTUYECKYIO
[IPaBUIILHOCTh PACCYKICHHUIA;

- YMETh ONIEPUPOBATH MOHATUSIMH: MHOKECTBO, IIOJIMHOXKECTBO,
onepalu HajJ MHOXXECTBAMH; YMEHHUE HUCIIOIb30BATh TEOPETUKO-
MHOECTBEHHBIH anmnapar Jiisl ONMCAHUS PeajbHbIX IPOLIECCOB U
SBIICHUH TIPU PEIICHUU 33124, B TOM YHCIIE U3 APYTUX YU4EOHBIX
MIPEMETOB;

- YMETh OTIEpUPOBAThH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeso,
LUK, Tpad Ha INIOCKOCTH; YMEHHUE 33a/1aBaTh M OMHUCHIBATh rpadbl
Pa3IMYHBIMU CIIOCOOAMU; MCIIOB30BaTh I'padbl IPU PELICHUN
3a/1ay4;

- yMeTh CBOOOTHO ONIEPUPOBATH MOHATUAMU: COUETAHHE,
[epecTaHOBKa, YUCIIO COUETAHUMN, YUCIIO MTEPECTAaHOBOK; OMHOM




HpioToHa; yMEHHE TPUMEHATH KOMOMHATOPHBIE (DaKThHI U
pacCy>XKIeHHS Ul PeIICHHS 3a/1a4;

-YMETb OIEPHPOBATH MOHATHAMHE: HATYPaIbHOE YUCIIO, LIEJI0e
YICII0, OCTAaTOK MO MOJYITIO, PAIMOHATIBHOE YUCIIO,
MppaMOHAIFHOE YMCII0, MHOYKECTBA HATYPAIbHBIX, LIENbIX,
[pallMOHANIEHBIX, IEWCTBUTEIHHBIX YHCEN; YMEHUE HCIIOJIB30BATh
MPU3HAKH JETUMOCTH, HAMMEHBIINN 00N IeNUTEeNb U
HaMMEHbIIIee o0IIee KpaTHoe, alropuT™ EBKinaa npu penieHnu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH MO3UIIMOHHBIMHA CUCTEMaMHU
CUHCIICHUS;

- yMeTh CBOOOTHO OTIEPHPOBATH MOHATHIMH: CTETICHD C IEITBIM
rokaszaresieM, KOpeHb HaTypajJbHON CTETIEHH, CTETIEHb C
paMOHATBHBIM TTOKa3aTeNIeM, CTENICHb C JICHCTBUTEIIbHBIM
(BeIIeCTBEHHBIM) TIOKa3aTeseM, JJorapudm ducia, CHHYC,
KOCHHYC U TAHI'€HC [TPOM3BOJILHOTO YHCIIA;

- YMETh ONIEPUPOBATH MOHATHIMU: TOXKAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPABHEHU I
1 HEPaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, palliOHAJIbHbIE, UPPALIMOHAIbHBIE, TIOKA3aTEeIIbHBIE,
CTENEHHbIE, JIorapu(pMUIECKre, TPUTOHOMETPUUECKHE
YpaBHEHMsI, HEPABEHCTBA U CUCTEMBl; YMEHHE PellaTh ypaBHEHMUS,
HEPAaBEHCTBA U CUCTEMbI C IOMOIIBIO PA3JINYHBIX IPUEMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpOM;
PUMEHATh YPaBHEHHUs, HEPABEHCTBA, X CUCTEMBI JIJIsl pEILICHUS
MaTeMaTUYeCKUX 3aJa4 1 3a/1a4 U3 pa3InyHbIX 00JacTel HAyKu U
peanbHOM JKU3HH;

-yMeTb CBOOO/IHO ONEPUPOBATh NOHATHAMMU: I'paduK GYHKIUH,
oOpatHas QyHKIMS, KOMIO3ULUS GYHKIUH, TUHEHHas QYHKIMS,
KBaJpaTHUHas QYHKIUS, CTeNIeHHas: (YHKLUS C LIETbIM
rokaszaresieM, TPUrOHOMeTpudeckrue (GyHKIUU, 0OpaTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIINHU, TIOKa3aTeNbHas 1




norapudmuyueckas QyHKIMH;, yMEHUE CTPOUTH rpaduku
(yHKLMI, BBIIOJIHATH peoOpa3zoBaHus rpaduKoB (yHKIIHIA;
YMEHHUE HCII0JIb30BaTh rpaduku QYHKIUH U U3y9EeHUS
[IPOLIECCOB U 3aBUCUMOCTEN MPHU PELICHUH 3a/1a4 U3 IPYruX
y4eOHBIX MPEAMETOB U U3 PEATIbHOM KU3HU; BBIpAXKaTh
(dopMynamMu 3aBUCUMOCTH MEXK/y BEIMUYUHAMU;

YMEHHE CBOOOIHO ONIEPUPOBATH MOHATHSIMU: YETHOCTh (DYHKIUHY,
MePUOJIUYHOCTD (PYHKIIMU, OTPAHUYEHHOCTh (YHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM (YHKIIMH, HAUOOJIbIIIEE U
HauMEHbIlIee 3HaYeHUs! QYHKLINN Ha IPOMEXKYTKE; YMEHUE
[POBOAMUTD UCCIIEIOBAaHUE (PYHKIIUU;

YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaUKu GYHKIMHA IS
pellieHrs ypaBHEHUH, HEpPaBEHCTB U 3ajau ¢ MapaMeTpaMu;
M300pakaTh HA KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUI
YPaBHEHM, HEPABEHCTB U MX CUCTEM;

-yMeTb CBOOO/IHO ONEPUPOBATh NOHATUSAMMU:
10CJIEI0BATEIbHOCTb, apu(MeTHUYECKast TPOrPECcCHsl,
reoMeTpuyecKkas mporpeccus, 06CKOHEYHO YObIBaroIas
reoMeTpuYecKasl Iporpeccus; yMeHue 3aJaBaThb
[10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOILBIO PEKYPPEHTHBIX
hopmyur;

- YMETh ONIEpPUPOBATH MOHATHIMU: HENPEPHIBHOCTh (DYHKIINH,
acCHUMITOTHI rpaduka GyHKLUH, IepBast U BTOpast IPOU3BOIHAS
(byHKIIUN, TeOMETPUYECKUN U (PU3HMUECKUI CMBICIT TPOU3BOAHOM,
nepBooOpa3Hasi, ONpeJeSICHHbIN HHTErpajl; yMEHUE HaXOUTh
ACHMIITOTHI rpadrka GYHKIMU; YMEHHE BBIUUCIATH IPOU3BOJHBIE
CYMMBI, TPOU3BEIECHUS, YACTHOTO U KOMIIO3ULIUU (YHKIIUH,
HaXOJUTh YpaBHEHHME KacaTeIbHOU K TpaduKy QyHKINU;
YMEHHE UCII0JIb30BaTh IPOU3BOIHYIO JUISl NCCIEA0BAHUS
(byHKIU, U1 HAX0KICHUS HAMTY4IlIero pelieHus B

[MPUKJIAJHBIX, B TOM YHUCJIC COOUUAJIbBHO-3KOHOMUYCCKUX U




(du3nueckux 3agadax, 1Jis ONpeesIeHUs] CKOPOCTH U YCKOPEHHS,
HAXOJUTh IUIOMIAN U 00BEMBI (GUTYpP C TIOMOIIBIO HHTETPaIa;
[IPUBOJIUTH IPUMEPHI MAaTEMaTHUECKOTO MOJIEITMPOBAHMUS C
MOMOIIBIO U PEepEeHITNATBHBIX YPAaBHECHU;

- YMETh OIIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHUCIIO,
CONPSHKEHHbIE KOMIUIEKCHBIE YHCIIa, MOAYJb U apTYMEHT
KOMIIJIEKCHOTO YHclia, popMa 3alMCH KOMIJIEKCHBIX YHCE
(reomeTpuyeckasi, TPUTOHOMETpHUYECKas U anredpanyeckas);
YMETh POU3BOANUTH apU(PMeETUUECKUE AEUCTBUS C
KOMIUJIEKCHBIMU YHCIIaMU; TIPUBOJAUTD IPUMEPHI UCIIOJIb30BAHUS
KOMIIJIEKCHBIX YHCET,;

- YMETb CBOOOJIHO ONEPUPOBATH MOHATHUSAMU: CPEHEE
apudMeTnIecKoe, MeraHa, HauooJIbIIee 1 HANMEHbBIIIEE
3HAYEHUs], pa3Max, TUCIepCHusi, CTaHIapTHOE OTKJIOHEHUE IS
OTIMCAHUS YUCIIOBBIX IaHHBIX; YMEHUE UCCIIE0BATh
CTAaTHUCTUYECKHUE JIaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaduuecKkux METOJ0B U AJIEKTPOHHBIX CPEICTB; TpaduUecKu
MCCIIEIOBAaTh COBMECTHBIE HAOIOICHHS C TIOMOIIBIO JJarpaMmm
paccerBaHMs U JTMHEUHOWU PErpecChy;

- YMETb HaXOJIUTh BEPOATHOCTHU COOBITHI C UCHOJIb30BAHUEM
rpaduuecKkux METOA0B; MPUMEHSTH ISl pEIIeHUs 3a1a4 (GOPMYIIbI
CJIOYKEHHS 1 YMHOXKEHUS BEPOSATHOCTEH, GOpMYITy MOTHOMN
BEpOSITHOCTH, (hopmyny bepHyinu, komObuHaTopHbie (pakThl U
(bopMyITbI; OLIEHUBATH BEPOSTHOCTU PEANbHBIX COOBITHIA; yMEHUE
OTIepUPOBATH MOHITHUSIMHU: CTy4aiiHas BETUYMHA, PaCIpeleieHe
BEPOSITHOCTEHM, MATEMAaTHUECKOE 0XKHUIAHUE, TUCIIEPCUS U
CTaHJapPTHOE OTKJIIOHEHHE CIYyYaiHOW BEIMUUHBI, () yHKIIHH
pacrpeeneHus U INIOTHOCTH PaBHOMEPHOTO, IT0KA3aTeIbHOTO U
HOPMaJIbHOTO paclpee/ICeHUI; yMEHUE UCTIOIb30BaTh CBOMCTBA
M3YYEHHBIX PACIPENEICHUN JUIsl pEIIEHUs 3a/1a4; 3HAKOMCTBO C
MOHITHSIMH: 3aKOH OOJIBIITNX YHCET, METOIbI BBIOOPOUHBIX




MCCIIEI0BAHUI; YMEHHE IIPUBOIUTE IIPUMEPBI ITPOSBIICHUS 3aKOHA
0O0JIBIIINX YHCET B IPpHUPOAHBIX U O6HICCTBCHHBIX SABJICHUAX,

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUAMU: TOUKa, IpsMas,
[JI0CKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUU YIoJl,
IBYT'paHHBIN yroJl, TPEXTPaHHBIN YIoJl, IEpPECEKaoIuecs,
[apaJuIeIbHbIE U CKPEIIUBAIOLINECS IIPSMBIE, ITAPATUIEIBHOCTD U
[EPIEHANKYJIAPHOCTD MPSIMBIX U INIOCKOCTEM, YTOJ MEX Y
MIPSMBIMH, YTOJI MKy ITPSIMOM U TUIOCKOCTBIO, YTOJI MEXIY
[JIOCKOCTSAMMU, YMCHHUC HUCIIOJB30BATH ITPU PCHICHWU 3a1a4
HN3YUCHHEBIC (i)aKTBI " TCOPEMBI INITAHUMETPUHN; YMCHUC OLICHHUBATD
pa3Mepbl 00BEKTOB B OKPY’KAIOILIEM MUPE; YMEHHE OTIEpUPOBATh
[MOHATHUAMU. MHOTOT'PAaHHHUK, CCUCHUC MHOI'OrpaHHUKa,
[paBWJIbHBII MHOTOIpaHHUK, IPU3Ma, MUpaMuia, purypa u
[HOBEPXHOCTh BPALICHUS, IMIMHD, KOHYC, IIap, chepa, pa3zBepTKa
[NOBEPXHOCTHU, CEUEHUS KOHYCAa U LIMJIUHAPA, TapaJIJICJIbHbBIE OCU
WM OCHOBAHHUIO, CEUEHHE I1apa, INIOCKOCTh, KacaroIascs cepsl,
LWIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUEHNE MHOTOTPaHHHKa,
1300pakaTb MHOTOTPAHHUKH, (PUIYpBI M TOBEPXHOCTHU BpALICHNU,
MX CEYCHHs], B TOM YUCIIE C IOMOLIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHUE IPUMEHSTh CBOWCTBA F€OMETPUUECKUX PUryp,
CaMOCTOATEJIBHO (POPMYIMPOBATh ONPEIEIEHUS N3Yy4aeMbIX
(buryp, BbIIBUraTh TUIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpu4eckux (Guryp, 000CHOBBIBATh MU OIIPOBEPraTh UX;
YMEHHUE MPOBOAUTH KIacCU(UKALUIO PUTYp 110 pa3IMYHbIM
[IPHU3HAKAM, BBIIIOJHATH HEOOXOAUMBIE JONOJIHUTENIbHBIE
[IOCTPOCHU,

-yMeTb CBOOO/IHO ONEPHPOBATh NOHATHAMM: IIOIAAb (GUTYPHI,
00BbeM (pUrypsbl, BEIMUUHA YIJIa, PACCTOSIHUE OT TOUYKH J10
[IJIOCKOCTH, PACCTOSTHUE MEXIY IIPSIMBIMU, PACCTOSTHUE MEKY
[UIOCKOCTSIMU, TUIOIIAb chepbl, MII0IIA b TOBEPXHOCTH
MUpaMU/Ibl, IPU3MBI, KOHYCa, WINHPA, 00beM Kyo0a,




[IPSIMOYT'OJIBHOTO NIapajuleenune1a, IMpaMubl, IPU3MBbI,
LWIMH]pA, KOHYCA, 1l1apa; YMEHUE HAXOAUTh OTHOILIEHHE
00BeMOB TIOJJOOHBIX QUTYD;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSIMMU: IBUKECHHE,
apauleIbHbIM IEPEHOC, CUMMETPHS Ha IJIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3zoBaHue M0A00us, TI0I00HbBIE
(Gurypsl; yMeHue paclio3HaBaTh paBHbIE U IOJJOOHBIE (UTYDBI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYpE; YMEHUE
MCII0JIb30BAaTh T€OMETPUUYECKUE OTHOILIEHUS, HAXOIUTh
reOMETpUUECKHE BETMYHMHBI (JUIMHA, YTOJl, IIOoaab, 00beM) Npu
pEIIeHNH 3a7a4 U3 IPYruX y4eOHbIX MPEIMETOB U U3 pealbHOI
PKU3HH,

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHAMHU: MPSIMOYTOJIbHAS
CHUCTeMa KOOPJMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPAHUHATHI
BEKTOpa, CyMMa BEKTOPOB, IMPOU3BEACHNE BEKTOPA HA YUCJIO,
pa30XKeHue BEKTopa Mo 0a3ucy, CKalIspHOE MPOU3BEACHUE,
BEKTOPHOE IIPOU3BENICHUE, YTOJI MEXKIY BEKTOpAMH; YMEHHE
MCII0JIb30BATh BEKTOPHBIN U KOOPIAUHATHBINA METO [Tl pELICHUS
FeOMETPUYECKUX 3aa4 U 3aad APYrux y4eOHBIX IPEIMETOB;
OIepUPOBATh MOHATUAMM: MaTpulia 2x2 1 3X3, onpeneanuTelb
MaTpPHUILIbI, FEOMETPUYECKUI CMBICIT ONIPEICTUTENS;

- YMETb MOJIEJIUPOBATh PealIbHBIE CUTYallUU Ha SI3bIKE
MaTEMaTHKU; COCTABIISTh BBIPAXKECHUS, ypaBHEHUS, HEPABEHCTBA U
UX CUCTEMBI 10 YCIIOBUIO 33/1a4H, UCCIIEI0BATh OCTPOCHHbBIE
MOJIETU C UCII0JIb30BAHHUEM ammapara aireOpsl,
WHTEPIPETUPOBATH MOJIYYEHHBIN pPE3yJIbTaT; CTPOUTh
MaTEMaTHYECKUE MOJIETH C MTOMOIIBIO TEOMETPUUECKUX ITOHATUN
W BEJIMYNH, PEIIATh CBA3aHHbIE C HUMHU ITPAKTUYECKUE 3a]a4l;
COCTAaBJIATH BEPOATHOCTHYIO MOJIETb U HHTEPIPETUPOBATH
[0JIyYEHHBIA PE3YyJbTAT; pEIIaTh IPUKIIAJHbIE 3a1a4H

CpeaACTBAMU MATEMATUYICCKOT'O aHaJIM34d, B TOM YHUCJIC COLIUAJIbHO-




HKOHOMUYECKOTO U (PU3UUECKOTO XapaKTepa;

- YMEHME BBIOMPATh NOIXOAIIMNA METOT AJIsl PELICHMS 3a1a4U;
[NIOHUMAaHHE 3HAYMMOCTH MAaTEMAaTUKHU B U3y4ECHHUU IIPUPOIHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SIBIICHUI; yMEHUE PacllO3HaBATh
[IPOSIBJICHUE 3aKOHOB MaTEMATUKHU B UCKYCCTBE, YMEHUE
[IPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITHA POCCUICKON U
MHUPOBOM MaTEMaTUYECKON HAyKU

OK 02 Ucnonb3oBath
COBpEMEHHBIE CPEJICTBA
MOVCKA, aHAJIN3a U
WHTEepIpeTani HHPOPMAIINH,
1 MH(OPMaLMOHHbBIE
TEXHOJIOTUH TSI BBITIOTHEHUS
3a/1a4 TPOPECCUOHATBHON
NesITeNbHOCTH

B 006s1acTH IEHHOCTH Hay4YHOTO TO3HAHHUS:

-C()OpMUPOBAHHOCTb MHPOBO33PEHUS,)
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUST HAyKl M OOLIECTBEHHOW TPAKTUKH,
OCHOBAHHOTO Ha Jaore KYJIBTYP,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
[MOJIMKYJIBTYPHOM MUDE;

- COBEPIIEHCTBOBAHUE S3BIKOBOM WM YHUTATEIbCKOM|
KyJIbTypbl KaK CpPEJICTBA B3aMMOJICHCTBHS MEXKIY|
TIOJTEMU U TIO3HAHUS MUDA,

- OCO3HAHHWE IICHHOCTH HAy4yHOW JESTEIbHOCTH,

FOTOBHOCTD OCYILIECTBIISTh MPOEKTHYIO u
MCCIIEIOBATENLCKYIO JeSITebHOCTh MHAWBHIYaIbHO
U B TpYyIIIIE.

OBnasneHue YHUBEPCAIbHBIMU yueOHBIMU

I03HABATEIbHBIMHU JICHCTBUSIMH:

B) paboTa ¢ nHpOpMaITUEHi:

- BIIQJICTh HaBBIKAMH TIOJy4eHUs HHpOpManuu w3
UCTOYHUKOB  Pa3HBIX TUIIOB, CaMOCTOSTEIHHO
OCYILIECTBIISITh TOUCK, aHAlU3, CUCTEMAaTHU3allUI0 U
WHTEPIIPETAlNI0 WH(OOPMALIMK PA3TUYHBIX BUAOB U

(hopM TMpecTaBICHHUS;

- YMCTb OINCPUPOBATH TMOHATUAMU: pallMOHAJIbHAA q)yHKHI/IH,

byHK1IHS, byHKIIHSA,
nmorapudmuueckas (QyHKUUSA, TPUTOHOMETpUUYECKHe (YHKIUH,

oKazareabHas CTETEeHHas
oOpaTHble (YHKIIMH; yMEHUE CTPOUTh TpaduKu H3Y4YEHHBIX
(GyHKIMM, UCHOJIB30BaTh rpapUKu MpU U3YyYEHHH IPOLIECCOB U
3aBUCHUMOCTEH, TpU pElIeHuH 3aJad M3 JAPYyrux y4deOHbIX
PEIMETOB U 337a4 U3 PeanbHOI JKU3HU; BbIpaXkaTb (GOpMyJiaMu
3aBHCUMOCTH MEXY BEJIMUMHAMY;

- YMeTb ONEPUPOBATh MOHATUSAMH: TOXKIECTBO, TOXKIAECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA ypaBHEHUH
U HEpPaBEHCTB, PaBHOCWIBHOCTb YPaBHEHHUH, HEPaBEHCTB W
CHCTEM, palHOHAIbHbIE, MPpPALUOHAIbHbIE, [10Ka3aTeJIbHBIE,
CTEIIEHHBIE, JgorapupMuyecKue, TPUTOHOMETPUYECKHE
YpaBHEHMs, HEPABEHCTBA M CUCTEMbl; YMETh PELIaTh ypaBHEHMUS,
HEpAaBEHCTBA U CHCTEMBl C TIOMOLIbI Pa3IMYHBIX IPHEMOB;
pelaTh ypaBHEHHs, HEPABEHCTBA M CHCTEMBl C IapaMeTpOM;
[PUMEHATh YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIS pellIeHUs]
MaTeMaTUYeCKUX 3a/1a4 M 33/1a4 U3 pa3jInyHbIX 001acTeil HayKu U
peanbHOM JKU3HH;

yMeTh CBOOOJHO ONEpUpPOBAThH
[apauIeJIbHBI  TEPEHOC, CUMMETpHUs Ha IUIOCKOCTH U B
[POCTPAHCTBE, IMOBOPOT, MpeoOpazoBaHHE M0J00US, MOJOOHBIE

HNOHATUAMU. JIBHUKCHUC,

- CO3IaBaTb TCKCTbI B Pa3JIMYHBIX (I)OpMaTaX C

(Gurypsl; ymMeTb pacro3HaBaThb paBHbIE M 10J00HBIE (QUTYpHI, B




y4eTOM Ha3zHaueHWs HH(opMamuu U IENIeBOH
(opmyi

QyJIUTOPUH,  BBIOMpas

[MPCACTABJICHHA U BU3yaJIN3allUU;

ONITUMAJIbHYIO

- OLICHUBATh AOCTOBCPHOCTD,

cC

JIETUTUMHOCTH|
UH(pOpMaLny,
MOPaTBHO-3THYECKUM HOpMaM;

COOTBETCTBHE IPAaBOBBIM U
- HCIIOJIb30BaTh CpeACTBa HMH(POPMALMOHHBIX |

KOMMYHHKAIIHOHHBIX TEXHOJOTHH B PEHICHUH

KOT'HUTHUBHBIX, KOMMYHUKATUBHBIX 51

OpraHM3al[MOHHBIX  3aJady  C  COOJIOJEHHEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepekeHus,

HODPM,

IMPaBOBBIX U

DTUYECKUX HOpPM  MH(pOPMALMOHHOM|
0€30MacHOCTH;

- BJAJCTh HaBBIKAMU pACIIO3HABAHHUS M 3allIUTHI
nHpopManuyu, UHGOPMAITMOHHON

JIMYHOCTH

0e301acHOCTH|

TOM 4HClie B MPHUPOJE,

TCOMETPHUICCKUC

UCKYCCTBE, apXUTEKType; YMETh

HCII0JIb30BATh OTHOILIEHUS, HaXOJUTb
FEOMETPUYECKHUE BEIUYMHBI (JUIMHA, YO, IUIoUa/lb, 00bEeM) IIpU
peIIeHNN 3a7ad U3 APYTHX Y4EOHBIX NMPEAMETOB U U3 PEaTbHOU

PKU3HU

OK 03 ILnanupoBath u
[pealn30BbIBATH COOCTBEHHOE
podeccruoHalbHOE U
ITMYHOCTHOE pa3BUTHE,
[peAPUHIMATENbCKYIO
NesITENEHOCTD B
npodeccuoHanbHOU chepe,
MCII0JIb30BaTh 3HAHUSA T10
(huHAHCOBOW TPAaMOTHOCTH B
[Pa3TMYHBIX KU3HEHHBIX
CUTYaIUIX

B o0nactu 1yX0BHO-HPaBCTBEHHOTO BOCIIMTAHUS:

-- c(OPMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHM,
STUYECKOTO MOBEJICHMUS;

- CIIOCOOHOCTh OLIEHMBATh CUTYAIMI0 U IIPUHUMATH
0CO3HAHHBIEC PEILIEHUS, OPUEHTUPYSICh HA MOPAIBbHO-
HpPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHUE JMYHOIO BKJaJa B IOCTPOCHUE
yCTOMUMBOTO OyAyIIEro;

- OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POIUTEIAM M|
(MM) APYrMM YJI€HaM CeMbH, CO3JaHUI0 CEMbU Hal
OCHOBE  OCO3HAHHOTO  MpPHUHATHS  LIEHHOCTEH
CEMEIHON JKU3HH B COOTBETCTBUM C TpPaJULMSIMH

- YMETh OTIepUpPOBATH MOHATUSIMHU: paloHaibHbIE,
MppaluOHaNIbHBIE, MOKa3aTeNbHEbIE, CTETeHHBIE,
norapumMuueckde,  TPUTOHOMETPUYECKHE  YpaBHEHHS U

HCPAaBCHCTBA, UX CUCTCMBI;
- YMCTb OIICpUPOBATH IOHATUAMH: MHOI'OI'PAHHUK, CCUYCHUC
MHOTI'OI'PAHHHUKA, KY6, mapajlyICICIIMIIC,

dburypa 1 moBEepXHOCTh BpaIIEHHUS, [IIIUHIP, KOHYC, map, cdepa,

npu3Ma, MHPaMUja,
ceyeHUs1 (UIYphl BpalICHHs, IUIOCKOCTb, Kacaromascsi cgepsl,
[INHApa, KOHYyca, IUIOIIA b MOBEPXHOCTH MUPAMUJIbI, TPU3MBI,
KOHyca, UWIMHJApa, [jomans  cdepsl, o00beM  Kyoa,
NpSMOYTOJIBHOTO — TMapajulesienunesna, MUpaMupbl,
[WINHApa, KOHYca, 1apa; yMEeHHue n300pakaTb MHOTOTPaHHUKH U

IMPU3MBI,

HaponoB Poccuun;

[MOBCPXHOCTU BpaAIICHHUA, HUX CCUCHUA OT PYKH, C IMOMOIIBI),




OBnajsieHue  YHUBEPCATBHBIMH  PETYISATHBHBIMH
TTeHCTBUSIMU:

a) caMOOpraHu3aus:

- CaMOCTOSITEJIBHO OCYIIECTBIISITh MO3HABATEIBHYIO
NEeSITENIbHOCTh, BBISBIATH IMPOOJEMBI, CTaBHTH WU
COOCTBEHHBIE B

dhopmyIupOBaTh 3aJa4n

00pa3oBaTeIbHON  JIEATETLHOCTH W KU3HEHHBIX

CUTYaIUsX;
- CAMOCTOSTEIbHO COCTaBIATh IUIAH PELICHUS
poOJeMbl C Y4E€TOM HMEIOIIUXCS  PECYpPCOB,

COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;
croco0cTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO
[TUPOKOW JPYAMIIMM B PAa3HBIX OO0NACTSIX 3HAHUU,
[MOCTOSTHHO TIOBBIIIATh CBOW 0OOpa30BaTEIbHBIN U
KyJbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh MpHUEMbl pediaexkcuu A  OICHKH|
CUTYaIluH, BBIOOpa BEPHOTO PEILLICHUS;
YMETh OLIGHWBAaTh pUCKU H
MPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

CBOCBPEMEHHO

B) SMOIIMOHAJIbHBIA HWHTEIUICKT, MPEAToJIararoniu]
c(hOpMUPOBAHHOCTD:

BHYTPEHHEH MOTHUBAIIMU, BKJIIOUYAIOLIEH CTpEeMIICHHE
K JOCTH)KCHHIO LM U YCHexXy, ONTHMH3M,
WHULIMATUBHOCTb, YMEHHUE JIEWCTBOBATh, UCXOIS U3
CBOMX BO3MOKHOCTEH;

- DMIIATHH, BKIIFOYAIOIIEH CIOCOOHOCTh MOHHUMATH
SMOIMOHAIBHOE COCTOSIHUE JPYTUX, YUYUTHIBATH €ro

P OC CCTBJICHMM KOMMYHHKaIINH CIIOCOOHOCTH
b

YEPTEKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB; YMETh
[pacrio3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PAClO3HABATH
[IPaBUJIbHBIE MHOTOTPAHHUKH;

- YMETb OIEPUPOBATh IOHATUSAMHU: IPAMOYIOJIBHAS CHCTEMA)
KOOPJMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATBHI BEKTOpA,
CyMMa|
HaxoJIUTh ¢

CKaJSIpHOE TPOU3BEACHME, YOl MEXKAYy BEKTOpami,

BEKTOPOB, IIPOM3BEACHHUE BEKTOpPA HA YHUCIIO;
MOMOUIBI0 M3YYEHHBIX (OPMYNI KOOPJUHATHI CEPEIUHBI OTpE3Ka,

PACCTOAHUEC MCKIAY AIBYMS TOYKaMU

K COUYBCTBUIO U CONICPCIKUBAHUIO,




- COIIMAaJIBHBIX HAaBBIKOB, BKJIIOYAKOMIHUX

CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS C JIPYTHMH
TI0BMU,  3a00THThCA,

NposABJIATE HMHTCPEC U

paspenars KOHQIHKTHI

OK 04 DddexTrBHO
B3aMOJEHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

TOTOBHOCTH K CaMOpaSBI/ITI/IIO, CaMOCTOATCIBbHOCTHU U
CaMOOTIPEICTICHUIO;

-OBJIaJICHUE HABBIKAMH Y4e€OHO-MCCIIEIOBATEIHCKOM,)
[MPOCKTHOM U COIMAJIbHOM JIEATEIIbHOCTH;
OBnajeHue YHUBEPCATLHBIMA KOMMYHUKATHUBHBIMH|

MEVCTBUSIMU:
0) coBMeCTHas ACSATEIHHOCTD:
- TOHMMAaTh W UCIOJbB30BaTh MPEUMYIIECCTBA

KOMAaH/IHOM ¥ MHIAMBUIyaJIbHOI paboThI;

- IPUHUMATh LEJIM COBMECTHOW JIESTEIbHOCTH,
OpPraHu30BBIBATh M KOOPAMHUPOBATh JEHCTBUS IIO
ee JIOCTIDKEHHUIO: COCTaBIIATh IUJIaH JEUCTBUIA,
pacIpenensiTh pojad ¢ y4eTOM MHEHHH Y4aCTHUKOB
00CyX/1aTh pe3ylbTaThl COBMECTHOH paboThI;

- KOOPJMHHUPOBATH U BBITIOJIHATH paboTy B YCIOBUSX
peaIbHOro, BUPTYaIbHOTO M KOMOWHHPOBAHHOTO
B3alMOJICHCTBYS;

MIO3UTHUBHOE

- YMETb ONEPUPOBATH MOHATUAMMU: CIIYYaWHBIA OIBIT U CIIy4ailHOE
cOOBITHE, BEPOSITHOCTh CIIy4JaHOTO COOBITHS; YMETh BBIUUCIIATH|
BEPOSITHOCTh ~ C rpadUUecKuXx  METOJOB;
NPUMEHATh (OPMYJIBI CIOXKEHHSI M YMHOXKEHUS BEpOSITHOCTEH,
KOMOWHATOpHBIC (akThl W (GOPMYJbI TPU PEIICHUH 3a]1ay;
OLICHUBaThb BEPOSITHOCTU pEalIbHBIX COOBITHI; 3HAKOMCTBO CO|
CIIy4allHBIMM  BEJIMYMHAMM; YMCHHME IPUBOJUTH IPUMEPHI
[POSIBICHUS 3aKOHAa OOJBLIMX YHUCEI B IHPUPOIHBIX U
00I1ECTBEHHBIX SIBJICHUSAX;

- yMEThb CBOOOJHO ONEpUPOBATh MOHATHUAMU: CTENEHb C LIEJbIM|

HUCIIOJIB30BaAHNEM

[I0Ka3aTCJICM, KOPCHb HaTypaHLHOﬁ CTCIICHU,

e CTBUTEIIHLHBIM

CTCIICHb (|
pallHOHAJIbHBIM  II0OKAa3aTCJIEM, CTCIICHb C

(BELIECTBEHHBIM)  TIOKa3aTeJeM, JiorapudmM 4Yuciaa, CHHYC,
KOCHHYC U TAHT'€HC ITPOM3BOJILHOTO YHCIIA;

- yMeThb CBOOOJIHO ONEpHpOBaTh MOHATHAMU: rpaduk (yHKUIHH,
oOpatHas (YHKIUS, KOMIIO3ULMS (YHKIMM, TUHeHHas (yHKUus,

KBaJpaTHuHas (QYyHKIUsS, CTeneHHas (YHKUMS C  LEeJbIM|

- OCYIICCTBJIATDH CTPATCTUUCCKOC

I1OKa3aTCJICM, TPUTOHOMCTPUUCCKUC (IJYHKI_II/II/I, 06paTHBIC




[MOBEJCHUE B PA3JIMYHBIX CHUTYAlHSX, MPOSBISATH
TBOPUYECTBO M BOOOpaKeHUE, ObITh HMHUIIUMATUBHBIM.
OBnajicHue  YHUBEPCATBHBIMH  PETYISATHBHBIMH
ICHCTBUSMU:

') IPUHSATHE ce0s ¥ IPYTHX JIFOICH:

- IPUHUMATh MOTHBBI M apTYMEHTHI JPYTHUX JFOICH
[PY aHATTN3€ PE3YJIBTATOB JCATCILHOCTH,

- IPU3HABATH CBOE MPABO M MPABO JIPYTHX JIFOJICH HA|
OIHOKU;

- pa3BUBAThH CIIOCOOHOCTH MMOHMUMATh MHP C TTO3UIIHH

NPyroro 4enoBeka

IoKa3arcibHas )41

bynkuuny,
morapudmuueckas QyHKIUN;, YMETh CTPOUTh Ipapuku (HyHKIHUH,

BBITIOJIHATH Pe00pazoBaHus IpaduKoB (PyHKIIHIA;

TPUTOHOMETPUUECKUE

YMETh HCIOJNB30BaTh Tpapuku QYHKIUH IS H3ydCHUs
[IPOLIECCOB M 3aBUCUMOCTEH IIpM PEIICHWM 331a4 M3 JpPYyrux
y4eOHBIX NPEIMETOB U U3

peanbHOM KW3HU; BBIPAKATH

dbopmynamMu 3aBUCUMOCTH MEX/Ty BETHUMHAMH;

CBOOOJHO OIEpUpPOBaTh MOHATUSAMU: YETHOCTh (PYHKIUH,

dyniuam, dyniunn,
MOHOTOHHOCTh (DYHKILIMHU, 3KCTpEMYM (QYHKIHMH, HaubOojbliee U

YMETb

[CPUOANIHOCTD OrpaHU4YCHHOCTD

HAaWMEHbBIIIEE 3HAYeHUS (YHKIMH Ha TMPOMEXKYTKE;
MPOBOJIUTH UCCIIEA0OBaHNE D YHKITUN;

- YMETh HCIIOJB30BaTh CBOWCTBA W Tpaduku QyHKOUI 115
pellleHrs YpaBHEHUN, HEPaBEHCTB W 3aJady C MapaMeTpaMy;
M300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH MHOKECTBA pEIICHUH
YpaBHEHUH, HEPABEHCTB U UX CUCTEM

OK 05 Ocy1iiecTBisiTh YCTHYIO
1 MICBMECHHYIO
KOMMYHHUKAITUIO HA
rOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit ®enepaiuu ¢
y4eToOM 0COOEHHOCTE!
COLIMANIBHOTO U KYJIbTYPHOTO
KOHTEKCTA

B 0071aCTH 3CTETUYECKOTO BOCITUTAHMS:

- OCTETUYECKOE OTHOIICHHE K MHPY, BKIHOYas]
PDCTETUKY OBITa, HAYYHOTO M  TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TpyAa W OOIIECTBEHHBIX
OTHOIIICHUM;

- CIOCOOHOCTH BOCIIPHMHUMATL PAa3JIMUYHBIC BH/bI
HCKYCCTB4, Tpalulluu W TBOPYCCTBO CBOCTO U

pyrux OLIYIIATh
BO3/ICIICTBUE UCKYCCTBA;

Hapod0B, OMOIIMOHAJIbHOC
- Y6C)K,Z[6HHOCTI> B 3HAYMMOCTHU OJIA JIMYHOCTHU H
O6IJ.ICCTB21 OTCYCCTBCHHOTO U MHUPOBOI'0 UCKYCCTBA,
OTHUYCCKUX KYJIbTYPHBIX TpaI[I/II_II/Iﬁ U HApOJHOTO|
TBOPUCCTBA,

- YMETh OIEpUpPOBaTh MOHATUSAMHU: CpelHee apudMeTudeckoe,
MeraHa, 3HAYEeHMSI,
micrepcusi, CTaHIApPTHOE YHCIOBOTO
YMEHHE U3BJIEKATb, UHTEPIPETUPOBATH uH(popMalHIo,
[PEJCTAaBICHHYI0 B TaOIHIaX, rpadukax,
OTpaXalollyl0 CBONCTBAa peaJbHBIX MPOIECCOB U SBIICHHIA,
MPEJCTaBISITh WHOOPMALIUIO C TOMOIIBI0 TaOIUIl U AUArpaMM;
MCCIIEIOBATh

HauOoJIpIlleeE M HaWMMEHbIIEE pa3smax,

OTKJIOHCHHC Ha60pa;

Ha JHarpamMmax,

CTaTUCTHUYCCKHUEC HAaHHBIC, B TOM 4YHUCJIC (|
IMIPUMCHCHHUCM l"pa(bI/I‘IeCKI/IX MCTOAOB U JJICKTPOHHBIX CPCACTB,

- YMCTHb OIICpUPOBATH INOHATHUAMH: TOYKA, IpsAMad, IJIOCKOCTD,
[MIPOCTPAHCTBO, I[ByrpaHHLIﬁ Yroj, CKpCHIUMBAIOMIUCCA IIPSMEIC,
[MapaJlJICJIbHOCTD U MEPIICHAUKYIAPHOCTE MPAMBIX U HJ'IOCI(OCTGIZ,

YTOJI MEKTy MIPSIMBIMM, YTOJI MEKIY IPSIMOM U INIOCKOCTBIO, YTOJI

- T'OTOBHOCTb K CaMOBBIPA)XCHUIO B Pa3HbIX BUIAAX

MCKAY IINIOCKOCTSAMHU, PACCTOAHHUEC OT TOYKH OO TINIIOCKOCTH,




HCKYCCTBA, CTPEMJIEHUE  MPOSBIATH
TBOPYECKOM JINYHOCTH;

OBnajeHue yHUBEPCATBHBIMA KOMMYHUKATUBHBIMHY|
IICUCTBUSIMU

a) oOIIeHue:

- OCYIIECTBIISATh KOMMYHHUKAIlMM BO Bcex cdepax
PKU3HU;

- pacrio3HaBaTh HEBepOaIbHBIE CPEJCTBA OOIIEHUS,
[MOHMMAaTh  3HAYCHUE

COMMAJIBHBIX 3HAKOB,

[pacrio3HaBaTh MPEINOCHUIKA KOH()JIUKTHBIX

CI/ITyaHHf/’I U CMATYaTh KOH(l)J'II/IKTI)I;

pa3BepHYTO W JIOTUYHO H3JIaraTb CBOIO TOYKY]
3pEHMsI C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB

KaquTBaJpaCCTOHHI/Ie MCKAY IIPAMBIMHA, paCCTOAHUC MCKY INIOCKOCTAMU,

- YMETh UCIIOJB30BaTh MPHU PEIICHUH 33/1a4 W3ydeHHbIE (aKTHl Y|
TEOPEMbl IUIAHUMETPUU; YMEHHME OLIEHUBATh pa3Mepbl OOBEKTOB
OKpYXKaIOIIEro Mupa

OK 06 IIposBasTh

rpa)K JaHCKO-NTaTPUOTHUECKYIO
MO3UIMIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEJCHHUE Ha
OCHOBE TPaIUIIUOHHBIX
0011eUeI0BeUeCKUX
[[EHHOCTEH, B TOM YHCJIE C
y4eTOM rapMOHHU3AINN
MEeXHAIIMOHATIbHBIX U
MEXPETUTHO3HBIX OTHOIICHUIA,
[IPUMEHSTH CTaHIAPTHI
QHTHUKOPPYIIIHOHHOTO
[MOBEJICHUS

OCO3HAaHHUE 0OydJaroImMMucs
IPaKIAHCKOW NICHTHYHOCTH;

L[EJICHATIPABJICHHOE  Pa3BUTHE

POCCHUICKOI
- BHYTPEHHE]
MO3ULIIN JTyXOBHOA
HPAaBCTBEHHBIX IIEHHOCTEHW HapoaoB Poccuiickoif
denepaniu, HCTOPUICCKUX
KYJIbTYPHBIX TpPaJUuLIUKA, (OPMUPOBAHHE CHCTEMB]

JIMYHOCTH Ha OCHOBE

u HalmMOHAJIbHO

BHAYMUMbIX OCHHOCTHO-CMBICJIOBBIX YCTAaHOBOK,|
AHTUKOPPYIIIHUOHHOTI'O MHUPOBO33PCHMA,
[IPaBOCO3HAHMUA, 9KOJIOTHYECKON KYJIbTYPHI,

CIIOCOOHOCTH CTaBUTh HCJIn U CTPOUTH KU3HCHHBIC
I1JIaHbI,

B gactu TpaXXAaHCKOI'O BOCITUTAHU:

OCO3HAaHUC CBOUX KOHCTUTYIHMOHHBIX TIIpaB WU
065{33HHOCTCI71, YBAXKCHUC 3aKOHA U IIPABOIIOPAIKA,
IIPUHATUC TPAAUITUOHHBIX

HanmMOHAJIbHbIX,
u

- YMETb ONIEPUPOBATH MOHATHUSIMU: NPSIMOYTOJIbHAs CUCTEMA
KOOPAWHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA,
CKAJISIPHOE NIPOU3BEICHUE, YTOJ MEXK Yy BEKTOpPAMHU, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHUCIIO; HAXOAUTH C
[MOMOIUIBIO0 U3YYEHHBIX (OPMYI KOOPIAUHATHI CEPEAUHBI OTPE3Ka,
[PAacCTOSTHUE MEXAY ABYMs TOUKaMU;

-yMeTh BbIOUPATh MMOAXO AN U3yYeHHBIN METOT ISl peLICHUS
3aJa4d, paclio3HaBaTh MaTeMaTHueckue (hakThl U
MaTEeMaTHYeCKUe MOJIETH B MPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHE IPUBOIUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTeMaTUYECKOU HAayKU.

- YMETh OIIEPUPOBATH MTOHATUAMHU: CIIyYaHHBIN OMBIT U CIIy4YalHOE
COOBITHE, BEPOSATHOCTh CIYYAaHOTO COOBITHS; YMETh BBIUUCISTH
BEPOSITHOCTh C  HUCIONB30BAaHUEM  TpaduuecKux
MPUMEHSITh (POPMYIBI CIOKEHUS M YMHO>KEHHUS BEpOSITHOCTEH,

METO/IOB;

OGH.IC‘IGHOBC‘IGCKHX TF'YMaHHUCTHUYCCKUX

KOMOUWHATOpHbIE (akThl M (QopMyaBl HpU pELIeHWH 3ajad;




NICMOKPATUUICCKUX HCHHOCTeﬁ;

T'OTOBHOCTB IMPOTHUBOCTOATH HnacOJIOruy|

PKCTPEMHU3MA, HaI[MOHAJIN3Ma, KceHopoouu,
I[I/ICKpI/IMI/IHaHI/II/I 10 COnNUaJIbHBIM, peJII/IFI/IOBHI)IM,
paCOBI)IM, HalIlMOHAJIbHBIM HpI/I3HaKaM;

- T'OTOBHOCTH BCCTH COBMCCTHyIO NCATCIIBHOCTDL B
WHTEpecax TPa)JTaHCKOTO OOMIeCTBa, Y9aCTBOBATH B
caMOYTIpaBIICHUN

B 00111€00pa3oBaTebHON

OpraHU3aluK U JETCKO-IOHOIIECKUX OpraHU3ausX;
- yYMEHHE B3aHMOJEICTBOBATh C COIHMAIbHBIMU
WHCTUTYTAMH B COOTBETCTBHHU C WX (YHKIUSIMH U
Ha3HAYEHUEM;

- TOTOBHOCTh K T'YMAHHUTapHONM M BOJOHTEPCKOW
NEeSATENbHOCTH;

[MaTPUOTUYECKOTO BOCITUTAHUS:

- c(OpPMHUPOBAHHOCTh POCCHICKON T'PaKTaHCKOU
MJICHTUYHOCTH, MMATPUOTU3MA, YBAXKEHHS K CBOEMY)
Hapo/ly, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHou,
rOpJIOCTH 3a CBOM Kpaid, CBOIO PosMHy, CBOM SI3BIK Y|
KYJIBTYpPY,
MHOTOHAIIMOHAJIBLHOTO Hapoja Poccuu;

IponuIoe u HaCTOIICC

- LCHHOCTHOC OTHOLICHHUE K TOCYAapCTBCHHBIM

CHMBOJIaM, HCTOPUYICCKOMY u MpUupoOAHOMY|

TPaAMIUsAM  HapoJIOB
Poccuu, noctmxenusim Poccuu B Hayke, HCKYCCTBE,

HaCJICIUIO, InaMsATHHUKaM,
CIIOPTEC, TCXHOJIOTUAX U TPYAC,

- HﬂeﬁHaH y6e)K,[[eHHOCTB, TFOTOBHOCTB K CIIYKCHUIO|
1 3alluTe OTCLICCTBa, OTBCTCTBCHHOCTL 3a €rIo
Ccyas0y;

OCBOCHHBIC O6y‘{aIOIJ_II/IMI/IC}I MCKIIPECAMCETHBIC

OIICHUBATh BEPOSITHOCTU pEalbHBIX COOBITHIA; 3HAKOMCTBO CO|

CHy‘I&fIHBIMPI BCIIMYNHAMMU, YMCHUC

OO0JIbILINX

IIPUBOJUTH  IIPUMEPB]

[MPOABJICHUA  3aKOHaA qyuceil B IPpUPOAHBIX H

0OIECTBEHHBIX SIBJIEHUIX

MIOHATUSA W YHUBCPCAJIIbHBIC y‘IC6HBIC JIeicTBUs




(perynsTUBHbIE, [I03HABAaTEJIbHBIE,
KOMMYHHUKaTUBHbIE);

- CIIOCOOHOCTB ux UCIIOJIb30BaHUs B
[IO3HABATEIIBHOW M COLMAIBHOW  IPAKTHKE,

TOTOBHOCTb K CAMOCTOATCIIbBHOMY IJIAHUPOBAHUIO U
OCYLIECTBIICHUIO yueOHOU
y4e0HOr0  COTpYIHUYECTBA

neaarorn4yCCKuMHu pa6OTHI/IKaMI/I N CBCPCTHHUKAMMU, K|

JIeSITeJIbHOCTH,
OpraHu3aIuu C

YJ4aCTUI0O B TOCTPOCHHHM  WHAWBHUIYAIbHOU
00pa3oBaTeIbHON TPACKTOPHH;

- OBJIaJICHUE HaBbIKaMU y4eOHO-

M CCIIEI0BATENBCKOM, MPOEKTHOW U COUAILHOU

JICATCIIBHOCTH

OK 07 CoxnelicTBOBaThL
COXPAaHEHUIO OKPYKaIOIIEH
Cpelbl, pecypcocOepeKeHuIo,
MIPUMEHSATH 3HAHUS 00
M3MEHEHUH KJIMMaTa,
[IPUHIIUIIBI OEPEKITUBOTO
MPOMN3BOJICTBA, Y((HEKTUBHO
NIEHCTBOBATh B UYPE3BbIUAMHBIX
CUTYaIUIX

- HE TMPUHUMATH JICHCTBHS, TPHUHOCAIINE BpeE]]|
OKpY>Kalollen cpere;

YMETh  IPOTHO3UPOBATH
DKOJIOTHYECKUE ITOCIEICTBHS
NEeHCTBUMA, IPEIOTBPAIATh UX;
- PaCIIMPUTH OMBIT ACSITCIBHOCTH SKOJOTHYECKOU

HEOJIarompUsITHHIC
MpeIIPUHIMAEMBIX|

HAIPaBJIEHHOCTH;
- paspabaThiBaTh IUJIaH peEIIEHUS MPOOJIEMBbl C

YICTOM aHaJIM3a HMCIHOHIHUXCA MATCpUAJIbHBIX HPCHICHUU

HCMAaTCPHUAJIIbHBIX PECYPCOB;
OCYHICCTBJIATD

I.[eJ'IeHaHpaBJIeHHBIfI ITOHNCK|

epeHoca CpeACcTB M CIOCOOOB  JIEHCTBUA B
npo(eCCHOHATILHYIO CPENY;

- YMETb NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U
PaKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;

- IpCcyIaraTb HOBBLIC IMPOCKTHI, OLUCHUBATH HJCH C

- yYMETh ONEpUpOBaTh TOHATHSIMH: (DYHKIHS, HeEmpepbIBHAS
(GyHKIIMSA,  TPOW3BOJHAsA,  IEpBOOOpa3Has,  OMpEAeICHHBIH
WHTETpaj], yMETh HAXOJUTh MPOU3BOJHBIC 3JEMEHTApPHBIX

(GyHKIMHA, HCTONb3ys CIpPaBOUYHbIE MaTepuaibl; HCCIENIOBaTh B
MPOCTEHIINX CilydyasX (PYHKIUM Ha MOHOTOHHOCTH, HAXOIHTh
HAauOOJIbIINE W HAUMEHbLINE 3HA4YeHUS (YHKIUN; CTPOUTH
rpaduxu anmnapara
MaTEMaTHYeCKOTO aHaiMu3a; MPUMEHATh MPOU3BOJIHYIO TpHU
3a/au pemiarth
OpPUEHTUPOBAaHHBIE 3a7aud Ha HaAMOOJBIINE U HaWMEHBIIHE

MHOI'O4JICHOB C HUCIIOJIBb30BaHUCM

Ha  JIBWKCHHUE; IPAKTUKO-
3HAYEHUs1, Ha HAXOXKECHUE IyTH, CKOPOCTH U YCKOPEHUS;

- YMeTh ONEPUPOBaTh MOHATUSAMHU: JBHU)KEHHE B IPOCTPAHCTBE,
no/I00HBIe (DUTYpBI B MPOCTPAHCTBE; MCIOJIB30BATH OTHOIICHUE
rUIoIazeld MoBepXHOCTe M 00BEMOB MOAOOHBIX (UTYp TNpHU
pEILIEeHNN 3a]ay4;

- YMCTHb BBIUYUCIIATH I'COMCTPUUCCKHUEC BCINYHUHBI (I[J'II/IHa, Yroui,

MIO3UIINHU HOBU3HBI, OPUTUHAJIbHOCTH, HpaKTquCKOﬁ

[J1omajib, OG’LGM, omaiab HOBCpXHOCTI/I), HCIOJIB3Ys U3YUCHHBIC




3HAUYMMOCTH;

- JaBaTb OLCHKY HOBBIM CHUTyallussiM, BHOCHUTD

KOPPEKTUBBI

B JACATCIBHOCTD,

COOTBCTCTBUC PEC3YJIbTATOB LECIAM

OLICHMNBATh

(bOpPMYITBI U METOJIBI




2. Crpykrypa u cogep:kaHue 0011e00pa3oBaTeIbHOM JUCHUILIUHBI

2.1. O0beM QUCHUIIMHBI M BBl y4eOHOH padoThl

Bua yueOHoii paboTbl

= = beM B Yacax
Oo0bem o0pa3oBaTe/ibLHOI NPorpamMmbl yueOHOM Obne aca
AUCHUTLTUHBI
OO6mumii 00em 364
B T.4.
OcHOBHOE coJiep:KaHue 364
8 m.u.
meopemuyeckoe 0oyuenue 199
npakmuiecxkue 3aHamus 165
IIpodeccuonanbHo OPHEHTHPOBAHHOE coJiep:KaHue 56
(coneprkaHne NPUKJIATHOTO MOTYJIS)
6 m.u.
meopemuueckoe ooyueHue 4
npakmuiecxkue 3aHamus 52
NuauBuayaabHbIi NpoekT (1a/HeT)™** HeT
IIpome:xkyTounass arrecranusa (auddepeHUMpPOBAHHBIN 2
3ayer)




2.2 PacnipeesieHre 4acoB MO BHJAaM PadoT B COOTBETCTBHU € Pad0YUM Y4YeOHBIM ILUIAHOM MO
cnenuaiabHocTu 23.02.01 Opranu3anus nepeBo3oK M ynpapjeHHe HA TPaHcHoOpTe (M0 BUAAM

TPaHCIOPTA)
OV .09 «O0mecTBO3HAHKE)
(HanmeHoBanue Y /1)
Y4eOHast Harpy3ka oOydJaronuxcs
C TIpernoaaBaTeieM
B TOM YHCJIE Py0Ge Popm
Ipod JKHBI a
Makcum IT P . IpoM
OcH eccuo 41
CemecTp | anbHasi Teope P Teope Kon- | o eXK.
Harpy3k | Bceer OB | iuec ( i THYEC 1P cymp | KOHT | o rrec
oe 113 HAJIb I3 | (J1I pOJIb
a 0 KOO0y J K000y - Ta-
cofe (JI3) HOHOE JI3) | P)
qe P e Taru A0%0/1
pika cojep
HUE ) HUE s
HHE KAHU
e
LRYPC | 434 | 134 | 134 | 81 | 53 | -
CEMECTP
2KYPC | 530 | 230 | 230 | 118 | 112 2
CEMECTP
HTroro 364 364 | 364 199 165 | - 56 4 52 IK3




2.3. TeMaTnuecKHi IJIaH H coaecpikaHue TUCHUIJIUHDbI

Conepmalme yqeﬁﬂoro MaTtepualjia (OCHOBHOG H HpO(l)eCCHOHaJIBHO-

. O0bem ®opmupyemble
HaumeHnoBaHue pa3esioB 1 TeM | OPHEHTHPOBAHHOE), JIA0OPATOPHbIE U NPAKTHYECKUE 3AaHATHUS, IPUKJIAJTHON
4acos KOMIIeTeHIIH U
MOAYJIb (IIPU HAJTMYMH)
1 2 3 4
OcHoBHoOe coJep:kaHue
Pasznea 1. IloBTOpeHne kypca MaTeMaTHKH OCHOBHOM HIKOJIBI 20
Tema 1.1 Conepkanme yaeOHOro MaTepuasa
enp m 3a1aun MaTEMaTUKH NIpU ba3oBbie 3HaHUA U YMEHHS IO MaTeMaTHKE B IPO(eCCUOHATbHON U B IIOBCETHEBHOM
OCBOEHHUU CHEIHUATBbHOCTU JIeSITeNIbHOCTH. 2
KombuampoBanHoe 3aHsTHe
Tema 1.2 Conepkanne yaeOHOro MaTepuasa
UYucna ¥ BBIYUCIICHUS. JleficTBUSI HAa/T TOJIOKUTEIHLHBIMH M OTPUIIATEIHHBIMH YK CIIaMHU, OOBIKHOBEHHBIMHU 1
Bripaxkenus u npeoOpazoBaHus JECSITUYHBIMU JIPOOSIMHU.
JleiicTBus co cTeneHsiMu, (GOPMYIIbl COKPAIIEHHOTO YMHOKEHUSI. 2
KombOuaMpoBanHoE 3aHsTHE
Tewma 1.3. IIpodeccnonabHO-OpUEHTHPOBAHHOE COAepPKaHMe (COAepP:KAHUE PUKJIIATHOTO
I'eomeTpust Ha TIOCKOCTH MO/ JI51) OK-01,  OK-02,
Buapl miiockux Guryp u ux miomais. OK-03, OK-04,
ITpaKTHKO-OPHEHTUPOBAHHBIE 319K B KypCce T€OMETPUH Ha IIOCKOCTH 5 OK-05, OK-06,
[IpakTrueckoe 3aHsTHE OK-07
Tema 1.4 Coneprkanue yaeOHOro MaTepuasa
[IpouieHTHBIE BEIYUCTICHUS [IpocThie npoleHThl, pa3Hble cocoObl UX BbluKcaeHUs. ClI0KHbIE TPOIIEHTHI 4
[IpakTndeckoe 3aHaTue
Tema 1.5 CopepxaHnue yueOHOro Marepuala
YpaBHEHHs 1 HEPABEHCTBA JluneiiHble, KBaJpaTHbIE, APOOHO-JIIMHEHHBIC YPaBHEHUSI U HEPABEHCTBA 2
[IpakTnueckoe 3aHaTue
Tema 1.6 Copepxanue yueOHOTO MaTepuaa
Cucremsl ypaBHEHUHN U CriocoOsl pernieHus CUcTeM TUHEHHBIX ypaBHeHUH. [lonstus: matpuia 2x2 u 3x3,
HEPABEHCTB onpenenutenb MaTpuibl. Meton [Maycca. CucteMbl HETUHEHHBIX YPaBHEHUIA. 6
CucreMbl HEpaBEHCTB
KomOuHHpOBaHHOE 3aHsTHE
Tema 1.7 Copepxanme yueOHOTO MaTepuana




Bxo1HOM KOHTPOJIb

Brraucnenus u npeobpa3oBaHus. YpaBHEHUs U HepaBeHCTBa. [ eomeTpust Ha
IUIOCKOCTH

KonTposnsHas pabota

Pa3nen 2 IlpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE 20
Tema 2.1. ConepxaHue yaeOHOTO MaTepralia
OcHOBHbIE IOHATHSA [Ipenmer crepeomeTpun. OCHOBHBIE MOHATHS (TOUKA, IIPsiMasi, JIOCKOCTb,
crepeoMmeTpui. Pacrionoxxenne npoctpaHcTBo). OCHOBHBIE aKCHOMBI cTepeomeTpun. [lepecekaromuecs, 2
MPSIMBIX U IJIOCKOCTEHN napajulesibHble U CKpeluBaromuecs npsimole. [lpu3zHak u cBoiicTBO
CKpeIMBaroIuXcs NpssMbIX. OCHOBHBIE POCTPAHCTBEHHbBIE (DUTYPHI.
KombunmnpoBanHoe 3anstuie
Tema 2.2. Conepkanne yaeOHOro MaTepuasa
[TapannenbHOCTh MPSIMBIX, [TapannensHbie psiMas u TwiockocTh. Onpenenenue. [Ipusnak. CoiicTBa (¢
IPSAMOM M IJIOCKOCTH, MJIOCKOCTEN | mokazaTtenbcTBoM). [lapannensasie uiockoct. Onpenenenne. [Ipusnak. CBoiicTBa
(c mokazarenbcTBOM). Terpasap u ero snemeHThl. [lapannenenunen u ero 3J€MeHTHI.
CBoiicTBa IPOTUBOIIOJIOKHBIX IPAaHEN U quaroHanen napaenenuneaa. [locrpoenue 5
ceuenuil. Perrenue 3agauy.
KombOuaMpoBanHOE 3aHsTHE
Tema 2.3. [leprieHIUKYIAPHOCTH Coneprkanue y4eOHOTo MaTepuasa
IPSIMBIX, IPSMOMN U INIOCKOCTH, [lepnennukynapusie npsmeie. [lapanienbHeie npsmMble, TEPIEHINKYISIPHBIE K
II0CKOCTEeH wiockocTy. [Ipu3Hak nepneHauKyIspHOCTH NPSIMON U MIOCKOCTHU. Jloka3aTenbCTBo.
[lepnienaukynsp u HaknoHHas. [leprnenaukynspHble mockocTy. [lpu3Hak
NEepHIEHIUKYIAPHOCTH II0cKocTel. Jloka3aTenbeTBo.
PaccTosiHus B IpoCTpaHCTBE
Kom06uHupoBaHHOE 3aHsTHE 2
Tewma 2.4. CopepxaHue yueOHOro Marepuaa
Teopema o Tpex Teopema o Tpex neprneHaukyaspax. Jloka3areiabcTBo. Yo Mex 1y IpsaMoil u
HepIeHANKYIIspax IUIOCKOCTBIO. YTOJI MEX/1y INIOCKOCTSMHU 4
Kom06uHHpOBaHHOE 3aHsTHE
Tema 2.5. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaHNeE (COAePKaHNEe PUKJIATHOTO
[TapannensHele, MOJLYJIst)
NIEPIECHIUKYIIIPHBIE, AxcrnoMsl crepeoMeTpui. [lepneHIuKyaIsspHOCTD NPSIMON U TUIOCKOCTH,
CKPEILMBAIOIINECS NIPSIMbIE NapaJuIeIbHOCTD JBYX MPSAMBIX, NEPIEHIUKYISIPHBIX INIOCKOCTH, 4

NCPHNCHAUKYIIAPHOCTD ILIOCKOCTEM

HpaKTI/I‘-IeCKOe 3aHATUC

OK-01, OK-03,
OK-04, OK-07




Tema 2.6.
Pewmrenne 3anau. IIpsmeie u

Conepkanue yqaeOHOTO MaTepuaia

Pacnonoxenne npsMbIX U INIOCKOCTEN B IPOCTpaHCTBE. [lepneHuKyIspHOCTD U

IJIOCKOCTHU B POCTPAHCTBE apauIeIbHOCTb NMPSIMBIX U MI0cKocTel. CKpelnBaouecs: IpsiMble 2
KonTponpHas pabora
Pazjnen 3. KoopauHaTsl 4 BEKTOPBI 16
Tema 3.1 Conepxxanue yaeOHOr0 MaTepuaia OK-02, OK-03,
JlexapTOBBI KOOPAUHATHI B JlexapTOBBI KOOPAMHATEI B POCTpaHCcTBE. [IpocTeiimue 3a1aun B KOOpANHATAX. OK-04, OK-07
npocrpaHcTBe. PaccTosiHue PaccrostHue Mexay IByMsl TOUKaMH, KOOPJMHATHI CEPEINHBI OTPE3Ka 4
MOIILY AIBYMA TOHKAMH. KomMmOunupoBanHoe 3aHsTue
Koopannats! cepeHbI OTpe3Ka
Tema 3.2 Coneprkanue yaeOHOTo MaTepuasa
BexTopsl B mpocTpaHCTBE. Bexkrops! B mpocTpancTBe. ClI0kKEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
VYTrois MeX 1y BEKTOpAMH. Ha yncio. Kommianapasie BekTopbl. CKalIsipHOE NPOU3BECHHE BEKTOPOB.
CkansipHOo€ Mpou3BeieHne Pa3noxxeHne BekTopa 1o TpeM HEKOMILTaHApHBIM BekTopaM. KoopanHaTel BeKTOpa,
BEKTOPOB CKaJISpHOE TIPOU3BEICHIE BEKTOPOB B KOOPIAMHATAX, YTOJl MEXKY BEKTOpPaMH, YroJ 5
MEXAY NPAMOH U INIOCKOCTBIO, YTOJI MEXY IJIOCKOCTAMHU. Y PABHEHHE TUIOCKOCTH.
I'eoMeTpruyuecKnii CMBICI ONTPEACTUTENS 2X2
KombOuampoBanHoE 3aHsTHE
Tema 3.3 IIpodeccnonabHO-OpUEHTHPOBAHHOE COepPKaHMe (COAepP:KaHUE MPUKJIIATHOTO
IIpakTHKO-OpUEHTHPOBAHHbIE MOJLY.JIs1)
3a/1a4d Ha KOOpPAUHATHON KoopaunaTtHas miockocts. Beruucienue paccTossHUM U IIONIaAeH Ha MIIOCKOCTH.
IJIOCKOCTH KonndecTBeHHBIE pacyeTsl 4
[IpakTHueckoe 3aHATHE
Tema 3.4 Coneprkanue yaeOHOTo MaTepuasa
Pemenue 3anau. Koopanuats! n JlexapToBbI KOOPAMHATHI B POCTpaHCTBE. BekTopsl B mpocTpancTse. ClokKeHue u
BEKTOPBI BBIYMTAHUE BEKTOPOB. Y MHO)KEHHME BEKTOPA Ha 4nci0. KoMIutaHapHble BEKTOPEI.
CkansipHO€ TPOU3BENECHUE BEKTOPOB. PaznokeHue BEKTopa 1o TpeM
HEKOMIUTaHAapHBIM BekTopaM. IIpocreine 3anaun B koopauHarax. Koopaunars!
BEKTOPA, PACCTOSIHUE MEXKY TOUKaMHU, KOOPAUHATHI CEPENNHBI OTPE3Ka, CKAIAPHOE
IIPOU3BENICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPAMHU, YTOJl MEXKY
IPSIMOM U TNIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMH 2
KonTtponsHas pabora
Pa3nen 4. OcHoBbl TpUroHoMeTpuu. Tpuronomerpudeckue GyHKIUUH 40
OK-01, OK-02,

Tema 4.1

\ CopepxaHue yueOHOT0O MaTepuaa




Tpuronomerpuyeckue GyHKIUU
IIPOU3BOJIBHOTO YIUIA, YUCJIA.
Pannannas u rpagycHas Mmepa

yria

Panuannas mepa yria. IloBopoT Touku BOKpyr Hayana koopauHat. OrnpeneneHue
CHUHYCa, KOCUHYCA, TAHI'€HCA U KOTAHI€HCa. 3HAaKU CUHYCa, KOCUHYCA, TAHI'€HCA U
KOTaHI'€HCa M0 YETBEPTSAM. 3aBUCUMOCTD MEXIY CHHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHI'€HCOM OJTHOTO U TOT'O XK€ yria

KoMOuHUpOBaHHOE 3aHSITHE

Tema 4.2

OCHOBHBIE TPUTOHOMETPUYECKHE
TOXECTBA.

@opMyIIbl IPUBEICHUS

Conepkanue ydaeOHOro MaTepuaia

Tpuronomerpudeckue ToxaectTsa. CHHYC, KOCHHYC, TAHT€HC U KOTAHT€HC YIJIOB O -
o. DopMysIbl TPUBEICHUS

KombunmnpoBanHoe 3anstuie

Tema 4.3

Cunyc, KOCUHYC, TAHT€HC CYMMBbI
U Pa3HOCTH JIBYX YIJIOB

CHHYC ¥ KOCHHYC JIBOMHOIO yrJIa.
@opMyIIbI TOJIOBUHHOIO YIJIa

Conepxkanue yaeOHOro MaTepuasa

CymMmma u pa3HOCTh cMHYCOB. CyMMa U pa3HOCTh KOCUHYCOB. CHHYC M KOCHHYC
nBoitHOrO yria. @opmysbl MOJIOBUHHOTO yria. [IpeoOpa3zoBaHus CyMMBI
TPUTOHOMETPUUECKUX (PYHKIMH B MPOU3BEACHNE U MPOU3BECHHS B CYMMY.
Bripakenue TpuronomeTpudeckux (GyHKIUN Yepe3 TaHT€HC OJIOBUHHOTO
aprymeHnTa. [IpeoOpa3oBanus NpoCTeHIINX TPUTOHOMETPHYECKUX BbIpaXKEHUI

KombuampoBanHoe 3aHsTHE

Tema 4.4
OyHKIMU, UX cBoicTBa. CriocoObl
3amanus QyHKITUN

Cosiepkanme yaeOHOTO MaTepuaa

OO6acTh onpeneNeHnss 1 MHOXKECTBO 3HaUeHU PyHKuil. YETHOCTH, HEUETHOCT®,
nepuoANIHOCTh (hyHKIMH. CrocoObl 3aganus QyHKIIAHA

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.5
Tpuronomerpuueckue QyHKIUH,
WX CBOHMCTBA U Tpaduku

CopnepxaHnue yueOHOro Marepuaiia

OOnacTp omnpeneneHnss 1 MHOXKECTBO 3HAYCHUI TPUTOHOMETPUIECKUX (DYHKITHIA.
YETHOCTH, HEYETHOCTD, MIEPUOTMIYHOCTD TPUrOHOMETpHUeckuX (hyHkuuii. CBoiicTBa
u rpaduku QyHKIMI y = cos X, Yy = sin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6
[IpeoOpazoBanue rpadukoB
TPUTOHOMETPUYECKUX (PYHKIIHI

CopepxaHnue yueOHOro MaTepuaiia

CxaTue ¥ pacTsbkeHue TpaduKoB TPUTOHOMETPUYECKUX (DYHKITUH.
[IpeoOpaszoBanue rpauKoB TPUTOHOMETPHUUECKUX (YHKIIHIA

HpaKTqucxoe 3aHATUC

Tema 4.7
Onucanuie MPOU3BOICTBEHHBIX
MIPOLIECCOB C MOMOIILIO TPaUKOB

byHKIHI

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJIeP:KaHUE (COAepPKAHHe MPUKJIATHOTO
MOJYJIst)

Hcnonbs3oBaHue CBOMCTB TPUTOHOMETPUUYECKUX (PYHKIUI B MPO(ecCHOHAIBHBIX
3aauax

HpaKTI/I‘-IeCKOe 3aHATUC

OK-03, OK-04,
OK-05, OK-06,
OK-07




Tema 4.8
OOpaTHbIE TPUTOHOMETPUYECKUE

Conepkanue yqaeOHOTO MaTepuaia

Ob6patnbie Tpuronomerpuueckue Gpyaknun. Mx cBoiicTBa u rpaduku

Gy KoMOMHMPOBAHHOE 3aHSATHE 2
Tema 4.9 Tpuronomerpuueckue CopepxaHue yaeOHOTr0o MaTepralia
YPaBHEHUs U HEPABEHCTBA VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemenne
TPUTOHOMETPUUECKUX YPABHEHHH OCHOBHBIX TUIIOB: MPOCTEHIINE
TPUTOHOMETPUUECKHE YPAaBHEHUS, CBOSIINECS K KBAaJAPAaTHBIM, pEIlIaeMble 8
pa3ioKeHuEeM Ha MHOKHUTEIH, OAHOPOIHbIE.
[IpocTennre TPUroHOMETPUYECKHE HEPABEHCTBA
KomMmOunupoBanHoe 3aHsTue.
Tema 4.10 Conepkanne yaeOHOro MaTepuasa
CucteMbl TPUTOHOMETPUYECKUX Cuctemsbl IPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUN 2
ypaBHEHUU KombOuampoBanHoe 3anstre
Tema 4.11 Conepkanue yaeOHOTo MaTepuasa
Peurenne 3agad. 0CHOBBI [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BhIpakeHUH. Pemienue
TPUTOHOMETPUHU. TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB B TOM YHUCIIE C UCIIOJIb30BAHUEM 2
Tpuronomerpudeckue GyHKITUN CBOWCTB (DYHKIIHIA.
KonTtponbHas padoTa
Paznen 5. KomniiekcHble unciia 12
Tema 5.1 Coneprkanue yaeOHOro MaTepuasa
KommiekcHble dncna [Tonsitue kommiekcHoro yucia. ConpsiKeHHbIE KOMIUIEKCHBIE YHCIIa, MOJIYJIb U
apryMeHT KOMIUIEKCHOro uncia. @opma 3amnmucu KOMIUIEKCHOTO YKClia 6
(reoMeTpuyecKas, TPUTOHOMETpHYECKas, aredpanyeckas). ApupMeTHIeCKue
JICHCTBUSI C KOMIUIEKCHBIMH YHCIIaMU
KomOunupoBanHoe 3aHstue
Tema 5.2 Copepxanue yueOHOTo MaTepuala
IIprMeHeHHEe KOMIUICKCHBIX YHCEN | BpIoNHEHHE PACYETOB C IIOMOIIBIO KOMILICKCHBIX Yncel. [IpuMepsl HCIIOJIb30BaHHU
KOMILJIEKCHBIX YHCEIl 6
[IpakTnueckoe 3anATne
Pa3nea 6. IlpousBognas GpyHKIHMH, ee MPpUMEHEHHE 40 OK-01, OK-02,
Tema 6.1 CopepxaHue yueOHOTro MaTeprala OK-03, OK-04,
[TonsTHE TPOU3BOIHOIA. OmnpenesneHre 4uCcIoBOM MOCIEI0BATEIBLHOCTH U CIIOCOOBI ee 3aaanus. CBoicTBa OK-05, OK-08,

®opmMynbl U IpaBUIIa

YHCIOBBIX IIOCIIEA0BATEILHOCTEH. OHpCIICJ'ICHI/IC rnpeaecia noCjicA0BaTCIbHOCTH.




maddepeHunpoBanus

Brruncnenue npeaenos nocnenoBatenbHocTel. [Ipenen Gpynkunm Ha
6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenne aprymenta. [Ipupamenue
¢bynkuuu. 3aga4n, TPUBOAAIINE K MOHATHIO POU3BOTHON. OnpeneneHue
IPOU3BOJIHON. AJITOPUTM OTBICKaHMSI IPOU3BOIHOM

KoMOuHupoBaHHOE 3aHITHE

Tema 6.2
[Ipon3BoiHBIE CYMMBI, Pa3HOCTH
HpOI/I3B€)I€HI/I$[, JaCTHOTO

Conepkanue ydaeOHOro MaTepuaia

Dopmynsl quddepenunponanus. [IpaBuia quddepeHunpoBaHus

KombunmnpoBanHoe 3anstie

Tema 6.3

[IponsBoHbIE
TPUTOHOMETPUYECKUX (PYHKIIMA.
[IpousBoHas cinoxHON GyHKIMH

Conepkanne yueOHOro MaTepuasa

Onpenenenue cnoxHoi pyHkuu. [Ipon3BoaHas TPUrOHOMETPUUYECKUX (DYHKIIUM.
[IpousBoiHas ClI0KHON (HYHKIMH

KombuampoBanHoe 3ansTrie

Tema 6.4
[TonaTHE O HEMPEPBIBHOCTH
¢GyHKIMU. MeTo MHTEpBaJIOB

Conepxanue yaeOHOTo MaTepuaia

[Tonsitne HenpepbiBHOM pyHKIIMU. CBOMCTBa HEpepbIBHOU PyHKIIMU. CBSI3b MEXTY
HETIPEPBIBHOCTHIO U AUPHEPEHITUPYEMOCTHIO (YHKITUN B TOUKE. AJITOPUTM PEIICHUS
HEPABCHCTB METOJ0M UHTEPBAJIOB

KombOuaMpoBaHHOE 3aHsTHE

Tema 6.5
['eomeTpuueckuii 1 pU3NUECKUMA
CMBICTT IPOU3BOHOM

Coneprxanme yueOHOTO MaTepuaa

['eomeTpuyeckuii CMBICT TPOU3BOAHON (PYHKIIMH — YTII0BOH KOADHUIIMEHT
KacaTeJIbHOM K rpaduKy GyHKIMH B TOUKE. YpaBHEHUE KacaTeabHOU K rpaQuky
GbyHKIMH. AJTOPUTM COCTABJICHUS YPaBHEHUS KacaTelbHOMN K TpaduKy QyHKIIHH

y=f(x)

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.6
OU3NYECKUN CMBICT TPOU3BOTHOM
B Mpo(eCCHOHANBHBIX 33/1a4ax

CopepxaHnue yueOHOro MaTepuaiia

duznueckuii (MEXaHUYECKUI) CMBICI TPOU3BOJIHONW — MTHOBEHHAs! CKOPOCTh B
MOMEHT BpeMeHH t: v = S' (1)

HpaKTI/I‘ICCKOC 3aHATUC

Tema 6.7
MoHoToHHOCTH (pyHKIMU. ToukH
JKCTpeMyMa

CopepxaHue yueOHOTo MaTepralia

Bospacranue n yobiBaHue (yHKIHUH, COOTBETCTBUE BO3pACTAHUS U YObIBAHUS
(GyHKLIMYU 3HaKy TPOU3BOAHON. IToHATHE MPON3BOTHON BBICIIETO MOPSIKA,
COOTBETCTBHUE 3HaKa BTOPOM MPOU3BOIHON BBHITYKJIOCTH (BOTHYTOCTH) (DYHKIIMU HA
oTpe3ke. 3a/1aul Ha MaKCUMyM U MUHUMYM. [loHsATHE acUMNITOTHI, CHOCOOBI UX
olpesieNieHus. AJITOPUTM UCCIIEA0BaHUS (QYHKIIMU U IOCTPOCHHUS ee rpaduka c
MIOMOIIIBIO TPOU3BOIHON. J[IpoOHO-IMHelHas QyHKIUs

OK-07




KoMOuHupOBaHHOE 3aHITHE

Tema 6.8

Conepxanue yd4eOHOro MaTepuaia

UccnenoBanue GpyHKInii u HccnenoBanue GpyHKIMKM Ha MOHOTOHHOCTB M IOCTPOEHUE IPa(hUKOB. 4

IIOCTpOEHHE IpaKOB KomOuHrpoBaHHOE 3aHITHE

Tema 6.9 HaubGomnpiee u ConepxaHue yaeOHOTO MaTepralia

HauMeHblee 3HaueHud GyHKun | Haxoskaenue HanbGOIBIIEr0 ¥ HAMMEHBIIETO 3HAYCHHH (DYHKIIUHI, TOCTPOEHHUE
rpa)yKOB MHOTOWIEHOB C MCIIOJIb30BAHWEM alapara MaTeMaTHYeCKOro aHajin3a 2
KomOuHupoBaHHoe 3aHsTHE

Tema 6.10 IIpogeccuonaibLHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (coAepKaHue NPUKJIATHOTO

Haxoxxnenue onTUMaiIbLHOTO MO/1YJIfA)

pe3ynbTaTa ¢ MOMOIIBIO Haumenbiee u Haubosbliiee 3Ha4eHHe PyHKIUN 6

MTPOU3BOTHOM B MPAKTHIECKUX ITpakTHYECKOE 3aHATHE

3a/1ayax

Tema 6.11 Conepkanue yaeOHOTo MaTepuasa

Pemrenne 3anau. [IponsBoanas ®opmyssl 1 npaswiia Auddepennuposanusd. Mcenenopanue QyHKIuM ¢ TOMOIIBIO

byHKIIMH, €e TPUMEHEHHE npoun3BoiHOM. Hanbobiee n HauMeHsblee 3HaYeHHs QyHKITUN 2
KonTtponbHas padoTa

Pa3nen 7. MHOrorpaHHMKHM ¥ TeJjia BpalleHust 46

Tema 7.1 Coneprkanue y4eOHOTro MaTepuasa

Bepmunsl, pebpa, rpanu [TonsiTne MHOororpanHuka. Ero ajgemMeHTsI: BepiiuHbl, pedpa, rpanu. J(uaronanib.

MHOTOTpaHHUKA Ceuenuie. Bollykiible ¥ HEBBITYKIIbIE MHOTOI'PAHHUKHU 2
KomOunupoBanHoe 3anstue

Tema 7.2 Conepkanue y4eOHOro MaTepuasa

[Ipu3ma, ee cocraBisomue, [Tonsitne npusMmel. Ee ocHoBaHus u OokoBbie TpaHu. BricoTa nmpusmel. [Ipsmas u OK-01, OK-02,

ceuenue. [Ipsamas u npaBuiIbHas HakJIoHHas npu3Ma. [IpaBuibHas npusMa. Ee ceyenue 2 OK-03, OK-04,

HPU3MEI KoMOMHMPOBAHHOE 3aHATHE OK-05, OK-06,

Tema 7.3 CopepxaHnue yueOHOro MaTepuaiia OK-07

[Tapannenenunen, kyo. Ceuenne | ITapaienenuiie], CBOWCTBA MPSIMOYTOJILHOTO Napajiesenuneaa, Kyo. Ceuenune

KyOa, mapajienenumneaa Ky0a, mapajuienenumneaa 2
KomMmOuHupoBanHOe 3aHATHE

Tema 7.4 Coneprxanye yueOHOTO MaTepuana

[Iupamuna, ee cocTaBsItOIINE, [Mupamuna u ee snementsl. Ceuenne nupamusl. [IpaBunpHas nupaMua. Y cedeHHas

ceuenue. [IpaBuibHast nupamMuaa. | mupamuIa 2

YceueHHas nupaMmuaa

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tema 7.5
BOKOBaﬂ H IIOJIHAA HOBCpXHOCTB
IIPU3MBI, ITUPAMUJIBL

Conepkanue yqaeOHOTO MaTepuaia

[Tnomae OOKOBOM M MOJTHOM MOBEPXHOCTH MPHU3MBI, TUPAMUIBI

KoMOuHupOBaHHOE 3aHITHE

Tema 7.6
CummMmerpus B KyOe,
napajuiefienumnese, npusme,

Conepkanue ydaeOHOro MaTepuaia

CuMMeTpHsl OTHOCUTEIBLHO TOUKH, IPSIMOH, IIIocKocTH. CUMMeETpHs B KyOe,
napajuiesienunesie, Npu3Me, IupaMuze

MIApaMHUJIe KomOunupoBanHoe 3aHsTue
Tema 7.7 IIpodeccnoHaIbLHO-OPUEHTHUPOBAHHOE COJepPKaAHME (COAEPKAHUE IPUKJIIATHOTO
[Ipumepsl cummeTpuil B MOYJIsl)
npodeccun CuMMeTpHs B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY
[IpakTHueckoe 3aHsTHE
Tema 7.8 Conepxkanue yaeOHOTo MaTepuasa

HpaBHHBHBIe MHOFOFpaHHI/IKI/I, nux
CBOMCTBA

ITonsarue IIPaBUJIbHOI'O MHOTOI'paHHHKA. CBoiicTBa IIpaBUJIBHBIX MHOT'OI'PaHHUKOB

[IpakTrueckoe 3aHsTHE

Tema 7.9
HumuHap, ero cocTaBisrONIME.
Cedenue nuiIMHIpa

Cosiepxanme yaeOHOTO MaTepuaa

Hunmuuap u ero snmeMenThl. CedeHue MUIHHpa (TTapauieIbHOe OCHOBAHUIO U OCH).
Pa3BepTka nunuHapa

KombOuaMpoBaHHOE 3aHsTHE

Tema 7.10
Komnyec, ero cocrasmustomiue.
CedeHnue KoHyca

IIpodeccnonabHO-OpHEHTHPOBAHHOE COePKaAHME (COAepPsKAHUE IPUKJIIATHOTO
MO/1YJIfA)

Konyc u ero anementsl. CeueHne koHyca (apauieabHOe OCHOBAHHIO U IPOXO/IsIIee
yepes BeplUINHY), KOHWYEeCKue ceueHus. PazBepTka KkoHyca

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.11
VYceuennslii konyc. Ceuenune
YCEUEHHOT0 KOHYyca

CopepxaHnue yueOHOro MaTepuaiia

Yceuennslil konyc. Ero oOpasyromas u BeicoTa. CeueHne yce4eHHOTO KOHyca

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.12
[Iap u cdepa, ux ceyeHUs

CopepxaHnue yueOHOro MaTepuaiia

lap u chepa. Bzaumnoe pacnonoxenue chepsl u miockoctu. CedeHnue mapa,
cdepsl

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.13

[Touarue 06 o0beMe TeNA.
OrHo1leHne 00HEMOB ITOI00HBIX
Tel

CopepxaHue yueOHOTro MaTepralia

[Tonstue 06 o6veme Tena. OObeM KyOa M MPSMOYTOJIBHOTO MapalieenuIeaa.
O06bem npu3msbl ¥ UIHHIPA. OTHOIIEHHE 00BEMOB MOA00HBIX Tel. ['eomeTpuueckuit
CMBICJI OTIpeIeNUTENs 3-Tr0 NOpsi/IKa




KoMOuHupOBaHHOE 3aHITHE

Tema 7.14

Conepixanue ydaeOHOro MaTepuaia

Obrembt 1 e O6bembl nupaMubl U KoHyca. O0bem mapa. [1nomanu noBepxHocrei Tel 2
TIOBCPXHOCTCH TC]I KomOuHMpoBaHHOE 3aHsTHE
Tema 7.15 CopepxaHue yaeOHOTO MaTepralia
KomOunanuu MHOTOrpaHHUKoB 1 | KoMOMHAIIMK reOMETPHYECKUX Tel
TEeJ BpALECHUS [IpakTnueckoe 3anaTue 4
Tema 7.16 Conepkanmne y4eOHOTo MaTepuasa
I'eomerpuyeckne komOuHaumu Ha | IIpodeccHOHATLHO-OPHEHTHPOBAHHOE COlepPKAHNE (CoepKAHNe MPUKJIIATHOTO
MIPaKTHUKE MOYJIs1)
Hcnonb3oBanne KOMOMHALIMI MHOTOTPAHHUKOB U TEJ BPAIIEHUsI B IPAKTUKO- 4
OpPHUEHTUPOBAHHBIX 3a7a4ax
[IpakTrueckoe 3aHsTHE
Tema 7.17 Conepkanne yaeOHOro MaTepuasa
Pemenne 3anay. MuororpanHuku | OObeMbI | IUIOIIAM TOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAIICHHS
U TeJa BpallleHUs KouTtponsHas paborta 2
Pa3nen 8. IlepBooOpasnasi QyHKUMHU, ee IPUMEHEHUE 34
Tema 8.1 CopnepkaHue yaeOHOro MaTepuasa OK-01. OK-02
[TepBooOpa3zHas pyHKUIUU. 3azaya 0 BOCCTAHOBJICHUH 3aKOHA JABM)KEHUS IO U3BECTHOM ckopocTH. [loHsTHe OK-OS’ OK-0 4’
[IpaBuna HaxoXaeHUS uHTerpupoBanusi. O3HaKOMIJICHUE C MIOHSATUEM MHTErpaja v NepBooOpa3HOM Ais OK-OS, OK-06’
epBOOOPa3HBIX ¢byukuun y=f(x). Pemenue 3amau Ha cBs3b IepBOOOPA3HOM U €€ TPOU3BOTHOM, OK-07, ’
BBIYMCIICHHE ITEpPBO0Opa3HOM s JaHHOU PpyHKkumu. Tabmuma dopmyn ams
HaX0KJIeHUs nepBooOpasHbiX. M3yuenue npaBuiia BEIYUCICHUS IEPBOOOpA3HOM 6
KomOunupoBanHoe 3aHstue
Tewma 8.2 CopepxaHnue yueOHOro MaTepuaiia
[1nomanp KpUBOJIMHEUHOU 3anauu, NpUBOASAIIME K HOHITHIO ONPEIETIEHHOTO HHTETpaia — O BBIYMCICHUU
Tpaneuuu. PopMyiia Herotona — | ruronaay KpUBOJMHEHHON Tpamneuu, o epeMelieHin Touku. [Tonstue
JleiibHM1Ia OTpeNIeNIEHHOTO HTerpana. I'eoMeTpudeckuii 1 PU3NUECKUI CMBICT ONPEAETICHHOTO 6
unrerpaia. @opmyna Herorona— JleiiOHuma
KomOuHupoBaHHOE 3aHATHE
Tema 8.3 CopepxaHue yueOHOTro MaTepualia
Heomnpenenenuslii n [lonsTHE HEeonpeneeHHOTO NHTerpana. [loHsTHE onpeneneHHoro NHTerpaia 8

OHpC,Z[eJ]eHHBIﬁ HHTCIPpaJIbI

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.4

CopepxaHue yueOHOTo MaTepualia




[TonsiTre 06 onpeIeICHHOM

['eoMeTprueckuii CMbICII ONIPEAECICHHOTO UHTETPAJia

MHTErpaje Kak IIomaau KomOuHMpoBaHHOE 3aHsTHE 6
KPUBOJIMHEWHON Tpanenuu
Tema 8.5 IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJAepKaAHME (COAepPKAHUE IPUKJIATHOTO
OnpeneneHHblil HTHTErpaj B MOJLYJist)
KU3HU ['eomeTrpuueckuii cmbich onpenenenHoro uarerpaia. ®opmyna Hetotona - Jleiibuuia.
Pemenue 3a1ay Ha MpUMEHEHUE UHTETpaa /Ui BEIUNCIEHUS (U3NYECKUX BEIUYUH U
IJI0IIAIEH 5
[IpakTHueckoe 3aHsTHE
Tewma 8.6 Coneprxkanue yaeOHOro MaTepuasa
Pemenne 3anau. IlepBooOpasnas | I[lepBooOpa3sHas dhyHkimu. [IpaBuia HaxoxaeHus IepBooOpas3HbIx. Ee npumenenne 2
GbyHKIMY, ee TPUMEHEHNE KounTtponbHas paborta
Paszpnen 9. Crenenn u kopHu. CrenenHasi QyHKIUA 18
Tema 9.1 Conepkanue yaeOHOTo MaTepuasa
CrenenHast pyHKIHSI, €€ CBOUCTBA | [JoHATHE KOPHS N-0if CTENEHH U3 JeHCTBUTENBHOTO urcna. Oynkmun y = VX ux 4
cBolicTBa 1 rpaduku. CBOIMCTBA KOPHS N-OM CTENIEHU
KombOuaMpoBaHHOE 3aHsTHE
Tema 9.2 Coneprkanue y4eOHOTro MaTepuasa
[IpeoGpa3oBanue BEIpaKEHUII C [IpeoOpa3oBaHye HppallMOHATBHBIX BBIPAXKEHHM 4
KOPHSIMH N-OM CTENEHH KomOunupoBanHoe 3anstue
Tema 9.3 Conepkanue ydeOHOro MaTepuasa OK-01, OK-02,
CBoiicTBa CTENEeHU C [TonsiTHe crenenu ¢ MO0BIM pallMOHANBHBIM MOKa3areneM. CTeneHHble GYHKIIUU, UX OK-03. OK-04
palMOHAIbHBIM U CBOMCTBaA U rpaduku 2 OK-OS, OK- 07’
JCHCTBUTENBHBIM NOKa3aTeNIMi | KOMOMHUPOBAHHOE 3aHATHE ’
Tema 9.4 Copepxanue yueOHOro Marepuala
Pemenue upparmoHanbHbIX PaBHOCHIIBHOCTE UppaIMOHATBHBIX YPAaBHEHUHN U HEPABEHCTB. MeTObl MX PeILIeHUsI.
ypaBHEHUI U HEPABEHCTB Pemenune nppanroHalbHBIX ypaBHEHUI 1 HEPABEHCTB 6
KomOunupoBanHoe 3aHstue
Tema 9.5 Conepxanue yueOHOTO MaTepuana
Crenenu u kopHu. CTeneHHas Omnpenenenue creneHHoN GyHKIMH. Vcnoap30BaHue ee CBOMCTB MpHU peIIeHUH 2
byHKIHS ypaBHEHUI U HEPABEHCTB
KonTposnpHas pabota
Pa3nea 10. Iloka3atenbHas QyHKIUA 18 OK-01, OK-02,

Tema 10.1

\ Copepxanme yueOHOTO MaTepuaa




[TokazarenpHas GyHKIUSA, €€

CreneHp ¢ NPOU3BOJIBHBIM JIEHCTBUTENBHBIM NOKa3aTeneM. OnpeneneHue

OK-03, OK-04,

CBOMCTBA NOKa3aTeIbHON (YHKIIMH, €€ CBOMCTBA U TpaduK. 3HAKOMCTBO C IIPUMEHEHUEM OK-05, OK-07
NoKa3aTeabHON QyHKIHMH. Penenne mokazaTebHBIX ypaBHEHHH ()YHKIIMOHAIBHO-
rpadM4ecKuM METOI0OM 4
KomOuHMpOBaHHOE 3aHsTHE
Tema 10.2 ConepxaHue yaeOHOT0O MaTepralia
Pemenue nokazarenbHbIX Pemenune nokazarenbHbIX YpaBHEHUN METOJIOM YPaBHUBAHUS MMOKa3aTeNEil, METOJOM
YPAaBHEHU U HEPABEHCTB BBEJ/ICHUS HOBOW NIEPEMEHHOM, (PyHKIIMOHABHO-TpaduueckuM MeToioM. Pemenue
TOKa3aTeIbHBIX HEPABEHCTB 8
[IpakTrueckoe 3aHsTHE
Tema 10.3 Conepkanne yaeOHOro MaTepuasa
CucrteMbl MOKa3aTeIbHbIX Pemenue cucteM nmoka3aresbHbIX YPaBHEHHI 4
ypaBHEHUU KombuampoBanHoe 3ansTrie
Tema 10.4 Conepkanne yaeOHOro MaTepuasa
Pemenue 3anau. [lokasarensHas Pemenue nokazarenbHbIX YpaBHEHUN METOJIOM YPABHUBAHUS MOKA3aTENEH U METOJIOM
byHKIUSA BBEJICHHS] HOBOM NEpEMEHHOM. Penienne nokazarebHbIX HEPABEHCTB 2
KonTtponbHas padoTa
Pa3nen 11. Jlorapudmsl. Jlorapupmudeckasi pyHkius 30
Tema 11.1 Coneprkanue y4eOHOTo MaTepuasa
Jlorapugm uucna. [lecarnunsiii u | Jlorapudm uncia. J{ecITHUHBIN ¥ HATYpaJIbHbIH JJOrapu(dMbI, YUCIIO €
HaTypaJbHBIA JorapupMsl, YUcI0 | KoMOMHMPOBAHHOE 3aHATHE
© 4
Tema 11.2 Conepkanue ydeOHOro MaTepuasa
CpoiicTBa orapugmos. Cgoiictsa norapudmo. Oneparus TorapuMUpoBaHUsI. OK-01, OK-02,
Omneparus gorapuMUpOBaHUS KomOuaMpOBaHHOE 3aHATHE 6 OK-03, OK-04,
Tema 11.3 Copepxanue yueOHOro Marepualia OK-05, OK-07
Jlorapudmmuueckas GyHKIus, ee Jlorapudmuueckas QyHKIMS U ee CBONCTBA
CBOMCTBA KomMOunupoBanHoe 3aHstue 4

Tema 11.4
Pemenne norapudmudeckux
YpaBHEHUH U HEPABEHCTB

Cogepxanue yueOHOTO MaTepralia

[onstue norapudmuyeckoro ypaBHeHus. Oneparyst noTeHuupoBanus. Tpu
OCHOBHBIX METO/Ia PEeLICHHS JOTapu(PMHUUECKIX YPaBHEHUH: QYHKIIMOHATBHO-
rpaduuecKuii, MeTo 1 HIOTeHIIMPOBAHUS, METO]] BBEJICHUsI HOBOM MEPEMEHHOM.
Jlorapugmuueckiue HepaBeHCTBA




KomMOuHupoBaHHOE 3aHITHE

Tema 11.5 CopepxaHue yaeOHOT0 MaTepralia
Cucremsl JorapupMuUecKux AJITOPUTM pEIIeHHs CUCTEMBI ypaBHEHUH. PaBHOCHIIBHOCTD JIorapu(hMUIECKUX
YpaBHEHUNU YpaBHEHUH U HEPABEHCTB 2
KoMOuHUpOBaHHOE 3aHSITHE
Tema 11.6 IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE COJepKaHMe (COAepPKAHUE IPUKJIATHOTO
Jlorapudmsl B ipupoie U MO/1YJIfA)
TEXHUKE [Ipumenenue norapudma. Jlorapupmuyeckas cnupans B npupoje. Ee
MaTeMaTHYEeCKUE CBOMCTBA 4
[IpakTrueckoe 3aHsTHE
Tema 11.7 Conepxkanne yaeOHOro MaTepuasa
Pemenue 3anau. Jlorapudmer. Jlorapudmuueckas pyHkius. Pemenre npoctedmux sorapupmMUUecKux ypaBHEHHM 2
Jlorapudmuueckas QyHKIUS KoHnTtponbHas paborta
Paszpnen 12. MHokecTBa. DJjieMeHThI Teopuu rpagos 10
Tema 12.1 Conepkanue yaeOHOTO MaTepuasa
MuosxkecTBa [Tonsarue mHOXecTBa. [TogmMHO)KecTBO. Onepariuu ¢ MHOKECTBAaMH
KoMOMHUpOBaHHOE 3aHATHE 2
Tema 12.2 IIpodeccnonabHO-0pUEHTHPOBAHHOE COAepPKaHMe (COAepP:KAHUE MPUKJIIATHOTO
Onepanuu ¢ MHOXECTBaMU MO/1YJIfA)
Onepanuu ¢ MHOKeCTBaMU. PerieHne npukiaiHbIx 3aaa4
[IpakTruueckoe 3aHsTHE 2
Tema 12.3 Coneprkanue yaeOHOro MaTepuasa
I'padsr [Tonsitue rpada. Csa3HbIM rpad, AepeBo, HUKI Irpad HA TUIOCKOCTH
[IpakTuueckas pabora 4
Tema 12.4 Copepxanue yueOHOTo MaTepuala
Pemenne 3anau. MHoxecTBa, Onepanuu ¢ MHOXecTBaMU. ONMcaHue pealIbHbIX CUTYalluid ¢ MOMOILbEO MHOKECTB.
I'pacher 1 ux mpuMeHeHHe IIpumenenue rpadoB K peleHHIo 3a1a4 2
IIpakTuyeckas pabora
Pa3nes 13. DneMeHTHI KOMOMHATOPHKH, CTATHCTHKH U TEOPHHU BEPOSITHOCTEH 26 OK-01, OK-02,
Tema 13.1 Copepxanue yueOHOTO MaTepuaa OK-03, OK-04,
OcHOBHbIE IOHATHSA IlepecraHOBKM, pa3MEIIEHNs, COUETaHUSI. 4 OK-05. OK-07
KOMOHMHATOPHKH Komb6uHupoBanHoe 3aHsaTue. ’




Tema 13.2
CoObITHE, BEPOSITHOCTH COOBITHSI.
CrnosxeHne 1 yMHOXKEHUE

Conepkanue yqaeOHOTO MaTepuaia

CoBMeCTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSATHOCTU CYMMBbI COOBITUH.
VYcioBHas BEPOSITHOCTh. 3aBUCUMBIE U HE3aBUCUMbIE COOBITHS. TeopeMsl 0

BEPOSATHOCTEN BEPOSITHOCTH ITPOU3BEACHUSI COOBITHIA. 4
KoMOuHupOBaHHOE 3aHSITHE
Tema 13.3 IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaAHME (COAePKAHUE IPUKJIATHOTO
BepostHOCTE B MOYJIsl)
podeccHoHabHBIX 3a7a4ax OTHocuTeNbHAs YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMUMBOCTU. CTaTUCTHUECKOE
onpezeneHue BeposTHocTU. O1eHKa BEpOSTHOCTH COOBITUS 4
[IpakTHueckoe 3aHsTHE
Tema 13.4 Conepkanne yaeOHOro MaTepuasa
JluckpeTtHas cinydaiiHas Bunsl cnyqaitHeix BenmuuH. OnpeeneHne JUCKPETHOM CIlydalilHOW BEJIMYMHBL. 3aKOH
BEJIMYMHA, 3aKOH €€ pacupeneneHns TMCKPETHON ClIy4ailHOM BeIM4MHbl. Ee 4hCcIIOBbIe XapaKTEPUCTUKH
pacnpezeneHus KomOunupoBanHoe 3aHstue 4
Tema 13.5 Coneprxkanue y9eOHOro MaTepuasa
3ajaun MaTeMaTHYeCKOU Bapuaunonnsiii psa. [loauron yactor u ructorpamma. CTaTUCTHUYECKHE
CTaTHUCTUKH XapaKTEPUCTUKH psiJia HAOII0AaeMbIX JTaHHBIX 4
KombOuaMpoBaHHOE 3aHsTHE
Tema 13.6 IIpodeccnonanbHO-0OpMEHTHPOBAHHOE COepPKaHMe (COAepPsKAHUE MPUKJIIATHOTO
CocraBneHue TaOIUL U JUarpaMM | MOAYJIst)
Ha IIPAKTHKE [lepBuunast 06paboTKa cTaTUCTUYECKUX JaHHBIX. [ paduueckoe ux mpeacTaBieHUeE.
HaxoxeHue cpeiHUX XapaKTepUCTHUK, HAOII0AaeMbIX TaHHBIX 4
IIpakTnueckoe 3aHATHe
Tema 13.7 Copepxanue yueOHOro Marepuala
Pemenue 3anay. DneMeHTHI OnemeHTsl koMOUHaTOpuKU. CoOBITHE, BEPOATHOCTH COOBITUA. Cllo)KEHUE U
KOMOMHATOPHUKH, CTATUCTUKH U YMHOKEHUE BEPOATHOCTEN 2
TEOPHUH BEPOATHOCTEU KonTtponbHas paborta
Pa3nen 14. YpaBHeHusi 1 HepaBeHCTBA 28 OK-01. OK-02
Tema 14.1 Cogepxanue yueOHOTO MaTeprala OK-0 3’ OK-0 4’
PaBHOCMIIBHOCTB YpaBHEHUH 1 PaBHOCUIBHOCTE ypaBHEHHMH UM HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI OK-0 5’ OK-0 6’
HepaBeHCTB. O0IMe METOIbI PAaBHOCHJIBHBIX I€pexoJax B YpaBHEHUAX W HepaBeHcTBax. OOIIue METO/bl peLICHUs OK-07, ’
pelieHns YpaBHEHMI: TepexoJl OT paBeHCTBa (YHKIMH K paBEHCTBY apryMEHTOB s 4

MOHOTOHHBIX (byHKI_[I/II\/'I, MCTOJ PAa3JIOKCHUA HA MHOXHTCIIN, MCTOA BBCIACHUSA HOBOM




nepeMeHHOH, PyHKIIMOHAIBHO-TpaUIeCKUN METO

KoMOuHupoBaHHOE 3aHITHE

Tema 14.2
I'padmgeckuit MeTO | perIcHHS
YpaBHEHUH, HEPABEHCTB

Conepkanue yaeOHOro MaTepuaia

OOm1re MeToIbl PEIICHUSI HEPABEHCTB: TIEPEX0/1 OT CpaBHEHUs 3HAUCHUH QYHKINH K
CpaBHEHHIO 3HAUEHHUI apryMEHTOB JJIsi MOHOTOHHBIX (DYHKIIUI, METO]] HHTEPBAJIOB,
($yHKIIMOHATBHO-Tpaguueckuil MeTo1. I'paduuecknii MeTo1 peleHusl ypaBHEHUH U
HEPABEHCTB

KombunmnpoBanHoe 3anstuie 4
Tema 14.3 Conepxkanue yaeOHOTro MaTepuasa
YpaBHEHHsI 1 HEPABEHCTBA C Onpenenenne moayins. PackpeiTe Moayis o onpenenenuto. [Ipocreiimmne
MOyJIEM ypaBHEHUS U HEPABEHCTBA ¢ MOyJieM. [IpumeHenne paBHOCUIIBHBIX TIEPEXOI0B B 4
OTIPE/ICTICHHBIX THUTIaX YPAaBHEHUH W HEPABEHCTB C MOJTYJIEM
KombuampoBanHoe 3aHsTHe
Tema 14.4 Conepkanne yaeOHOTro MaTepuasa
VYpaBHEHUs U HEPABEHCTBA C 3HakoMCTBO ¢ nmapameTpoM. [Ipocreiinrie ypaBHEeHHs U HEPABEHCTBA C TapaMeTPOM 6
napaMmeTpamu KomOunupoBanHoe 3aHstue
Tema 14.5 IIpodeccnonabHO-0pMEHTHPOBAHHOE COepPKaHMe (COAepPsKAaHUE PUKJIIATHOTO
CocraBienue u penieHue MOYJIs1)
npodeccroHaIbHBIX 3aj1a4 C Pemienne TeKCTOBBIX 3a71a4 MPO(PEeCcCHOHATIBHOTO COAEepKAHUS 8
MOMOIIBIO0 YPaBHEHUN [IpakTuueckue 3aHATHS
Tema 14.6 Conepkanue ydeOHOro MaTepuasa
Pemienue 3anau. YpaBuenus u OO0mre MeTOo bl pelieHUsT YpaBHEHUH. YpaBHEHHUS M HEPABEHCTBA C MOJIYJIEM H C
HEpaBEHCTBA napaMeTpamu 2
[IpakTnueckoe 3aHaTue
IIpomexyTounasi arrecTanus (JK3aMeH) 6

Bcero: ‘
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1. VYcioBus peanusaiy NporpaMMbl 00111e00pa3oBaTebHON JUCIUIUTHHBL «MaTeMaTrKay

3.1. Ocnamenue yueOHOro kabuHeTa

Jliia peanuzanuy nporpaMMbl yueOHOM TUCIUILIMHBI «MareMaTHKa» MpeaycMOTpeH
kaOuHeT " MaTeMaTHYeCKUX M €CTECTBEHHOHAYYHBIX JTUCIUILINH"

HauMeHOBaHue ayauropuu u3 nepedns PI'OC

OCHAILCHHBIN:

3.1.1. MarepuaibHO-TEXHUYECKHM 000pyJOBaHUEM (M3 MACHOPTA):

HaumenoBanune nomereHmii/ Ne
ayIUTOPUHU

OcHareHHOCTh KaOuHeTa/mabopaTtopun/mactepekoit s peanmzauu OOl

208 ITnomans momereHus 48 KkB. M
Yucno mocagxoyHbrx MecT — 30

Crymess 26

Jocka HacteHHas 1
[Ipoexrop 1
Oxpan 1

Hocka aynutopHas 1
Crmuut cucrema 1

Cron npenogaBarensckuii 1

[lepconanbHbI KOMIIbIOTEP 1

Kamozn 1
3.1.2. IIporpaMMHO-METOAMYECKIM OOECIICUCHUEM
Ne HaumenoBanue KonunuectBo
/1 IIT.
1 YueOHbIe BH1€0(UIBMBI ITo mporpamme 26.02.03
2 [Ipesenramnuu ITo mporpamme 26.02.03

3.2. UupopmannoHHOe o0ecnieyeHNe peajn3aluy NporpaMMbl

B Oubnuoreunslii ¢ona KabuHeTa BXOAAT Y4YeOHUKH, ydeOHo-meronumueckue KommiiekTsl (YMK) (B T.u. M MyiabTUMeIMiiHBIE),

O6CCHC‘{I/IBaIOH_II/IC OCBOCHHC y‘lC6HOﬁ JUCITUITIIMHBI «MaTCMaTI/IKa», PCKOMCHIAOBAHHLIC JIS1 UCIIOJIB30BAHUS B HpO(I)CCCI/IOHaJIBHBIX O6p8.30BaTe.HBHBIX




OpraHu3alusaX, PeTU3yIOIUX 00pa3oBaTeIbHYI0 MPOrpaMMy cpeaHero oodmero oopasosanus B npeaenax OITOIT CIIO Ha 6a3ze 0OCHOBHOTO OOIIEro
o0pa3oBaHus, HE CTAPIIE MATH JIET C MOMEHTA U3JIAHHUS.

PexomeH10BaHHBIC TIEYaTHBIC M3/IaHUS 10 PEeaTH3alnuu 001Ie00pa30BaTeIbHON JUCIUIUIMHBI MPEICTABICHBI B METOMYE CKUX PEKOMEHIAIUSIX
10 OpraHu3aluu O0y4eHHUsI.

bubmmoteunsiii ponn kabuHeTa MOXKET OBITH JOIMOJHEH SHIMKIONEIUSIMHU, CIPABOYHHKAMHU, HAYYHOH, HAyYHO-TIOMYISIPHOH M JpYyrou
JUTEPaTypoOi 10 BOIIPOCAM OOIECTBOBEJUYECKOT0 00pa30BaHuUsI.

B mpouecce ocBoeHuss mporpammbl ydeOHON muciuIuiMHbl «MaTtemaTtukay oOydaroliuecsi JOJDKHBI HMETh BO3MOJKHOCTb JIOCTyNa K
AJIEKTPOHHBIM y4eOHBIM MaTepuaiaMm U 00pa30BaTeNbHBIM pecypcaM, UMEIIUMCS B CBOOOAHOM JOCTyNE B ceTH VIHTepHET (3JIEKTPOHHBIM KHUTAM,
JOKYMEHTaM, XpeCTOMaTHUsM, MPaKTUKyMaM, TeCTaM U JIPYyTHM MOJO0OHBIM pecypcam).



1. OcHOBHBIE MEYATHDBIC U3AAHUSA

1. Maremaruka: yaeOnuk/ bammmakos M.U.- 2-¢ u3n., crep. - M: KHOPYC, 2022. (Cpemnee nmpodeccrnoHanbHOE 00pa30BaHKE)
2. Maremaruka: anreOpa W Havaja MAaTeMaTUYECKOTO aHaim3a, reoMeTpus. AyrebOpa W Hadaiia mMaremarmdeckoro axHammsa. 10-11 kmacc.
Anumos I A., Kossirun F0.M., TkaueBa M.B. u npyrue. - M: IIpocsemenue, 2022.
3. Maremaruka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus. 10-11 xmacc. Atanacsa JI.C., Byry3os B.®., Kagomies
C.b. u apyrue. - M: I[Ipocsemenne, 2022.
4. Marematuka: anreOpa U Hadajia MaTeMaTU4YeCcKoro aHainmu3a, reomerpus. 10—11 xmaccsl. Anrebpa u Hadajga MaTeMaTHYECKOTO aHanu3a. B 2
4. Yactp 1: YueOHuUK Juis ydamuxcs oOpa3oBaTenbHbIX opranu3anuil (0a3oBbiii ypoBeHs)/Mopakosuu A.I'., CemenoB [1.B.; HacTs 2. 3agauHuk s
yuaiuxcs oOpa3oBaTesIbHbIX opraHu3auuii (6a3oBelii ypoBeHb)/ Mopakosuu A.I'. u apyrue; noj penakuueir Mopakosuua A.I'. - M: MHeMo3uHa,
2022.
6. Maremaruka: anreOpa W Hayajla MaTEMaTHYECKOTO aHalM3a, TeoMeTpus. AsreOpa M Hayala MareMaTudeckoro aHamms3a. 10 Kiacc.
Huxonbckuit C.M., ITotanoB M.K., Pemeraukos H.H. u npyrue. - M: [Ipocsemenne, 2022.
7. Maremarnka: anrebpa W Hadajia MaTeMaTHYECKOTO aHaiaM3a, reoMeTpus. AnreOpa M Havajla MareMmarhdeckoro aHamms3a. 11 kiacc.
Huxonbsckuii C.M., [TotanoB M.K., PemernuxoB H.H. u apyrue. - M: [Ipocsemenue, 2022.
8. Maremarunka: anredpa U Hadajga MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus.10-11 xnacc. [Toropenos A.B. MatemaTtuka: anredpa u
Hayajia MaTeMaTH4YeCKOTO aHainu3a, reomerpus. ['eomerpus.10-11 kmacc. [Toropenos A.B. - M: IIpocsemienue, 2022,
9. Maremaruka: anreOpa U Hayajga MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus. 10 kmacc. Anekcannpos A.[l., Bepuep A.JIL., Peixuk
B.W. - M: IIpocsemenue, 2021.
10. MaremaTuka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHaiau3a, reomeTpus. ['eomerpus. 11 kimace. AnexkcannpoB A.Jl., Bepuep A.JIL., Peokux
B.N. - M: IIpocsemenue, 2021.
11. Maremaruka: anrebpa W Hayajla MaTeMaTHYecKoro aHanusa, reomerpus. 10 kmacc. Bepuep A.JL., Kapn A.Il. M3nmarenncTBo
"IIpocBemienne". 2022
12. Martemaruka: anreOpa ¥ Hayala MaTeMaTHUYecKoro aHanusa, reomerpusi 11 xmacc. Bepuep A.JL., Kapn A.Il. UsmarenbctBO

"IIpocBemienune". 2022

13. Matemaruka: anredpa 1 Hauaiza MaTeMaTHYECKOTO aHaln3a, reomeTpus. AnreOpa U Havyalla MaTeMaTHYeCKOro aHanu3a (B 2 4acTsax) (B
2 4gactax). 10-11 xmace. Yacts 1: Mopakosuu A.I'., CemenoB I1.B.; Uacts 2: Mopakosuu A.I'. u apyrue; non penakiueit Mopakosuua Al "MOI]
MHEMO3HNHA". 2022

14. MaremaTrka: anrebpa M Hayaja MaTeMaTH4eCKOTO aHaju3a, reoMeTpus. AnredOpa M Hayajga mMareMaTHueckoro aHaimsa. 10 kmacc.
MypasuH I'.K., Mypasuna O.B. U3garensctBo "[Ipocsemenne".2022

15. MaremaTuka: anredpa M Hayaja MaTeMaTH4YeCKOTO aHaju3a, reoMeTpus. AnrebOpa M Hayajla mMareMaTHueckoro aHammsa. 11 kmacc.
Mypasun I'.K., Mypasuna O.B. NU3garensctBo "I[IpocBemenne".2022



16. MaremaTrka: anrebpa W Hayaja MaTeMaTH4eCKOTo aHanu3a, reomerpus. 'eomerpus. 10 xmacc. CmupnoB B.A., CmupnoBa .M.
"UznarensctBO "[IpocBemnienne”.2022

17. Maremaruka: anrebpa W Hadajga MaTeMaTHYeCKOro aHanmu3a, reomerpus. ['eomerpms. 11 wmacc. CmupHoB B.A., CmupnoBa U.M.
WznarensctBo "[IpocBemenne”.2022

18. Maremaruka. ['eomerpus. 10 xknacec. Mepznsik A.I'., Homuposckuit [I.A., Ilononckuii B.b., SAxup M.C.; nox penaxuueit Ilogonasckoro
B.E. UznarensctBo "[IpocBemenue".2022

19. Martemaruka. ['eomerpus. 11 xmace. Mepznsak A.I'., Homuposckuii I.A., Ilonouckuii B.b., fAxup M.C.; non penaxnueit Ilogonasckoro
B.E. "UznatensctBo "[Ipocsemnienue".2022

20. Maremaruka: anreOpa W Hauyajga MaTEMaTHYECKOTO aHalin3a, TeoMeTpus. AnreOpa W Hayajla mMaTeMaTHdyeckoro aHaimza. 10 kiacc.
BunenkunH. 4. ,MBames-Mycaros O.C., IlIsapudypa C.1. "MOLl MHEMO3MHA".2022

21. Marematuka: anreOpa ¥ Hayaa MaTeMaTHIECKOTO aHaIKM3a, TeoMeTpHrs. AnreOpa W Hadajia MaTeMaTndeckoro aHanmsa. 11 kimacc. BuieHkuH
H.4., UBameB-Mycartos O.C., llIBapuoypn C.1. "MOILl MHEMO3UWHA 2021

2. DJIeKTPOHHbIE U3AHUS

1. Beepoccwuiickue uatepHer-omumMmumansl. - URL: https://online-olympiad.ru / (mata o6pamienus: 12.07.2022). - TekcT: 31eKTPOHHBIHA.

2. Enunas xomteknus udpoBeix oOpasoBatebHbIX pecypcoB. - URL: http://school-collection.edu.ru (mara oopamenus: 08.07.2022). -
TeKCT: ANeKTPOHHBIN.

3. Hudopmarnmonnas cucreMa «ExnHoe 0OKHO 10cTymma K o6pa3oBaTenbHbIM pecypcam». - URL: http://window.edu.ru/ (nara obparienus:
02.07.2022). - TeKkcT: 3JEKTPOHHBIH.

4. Hayunas snexrponnas oudaunoreka (HOB). - URL.: http://www.elibrary.ru (nara obpamienus: 12.07.2022). - TekcT: 3J€KTPOHHBIA.

5. OTkpeITHI# KOUTEK. MaTtemaruka. - URL: https://mathematics.ru / (mata oopamenus: 08.06.2022). - TeKCT: 3IeKTPOHHBII.

6. [ToBTOopuM Matematuky. - URL: http://www.mathteachers.narod.ru / (mata o6pamenus: 12.07.2022). - Tekct: 31eKTpOHHBIH.

7. CripaBOYHHK 10 MaTeMaTuke Juisd mKkoJbHUKOB. - URL: https://www.resolventa.ru/demo/demomath.htm / (naTa obparienus:
12.07.2022). - TekcT: 37€KTPOHHBIH.

8. Cpennsis MmaremaTuueckast uHTepHeT mkosa. - URL: http://www.bymath.net/ (nata oopamenus: 12.07.2022). - TeKCT: 31EKTPOHHBIN.

9. ®denepanbHelii nopran «Poccuiickoe odpazoBanuey. - URL: http://www.edu.ru/ (nara oopamenus: 02.07.2022). - TekcT: 2IeKTPOHHBIH.
denepanbHbIi IeHTP HHPOPMAIMOHHO-00pa3oBaTenbHbBIX pecypcoB. - URL: http://fcior.edu.ru / (nata o6pamenus: 01.07.2022). - Tekcr:
JJIEKTPOHHBIN
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4, KOHTpOJIB U OLCHKA PE3YJIbTATOB OCBOCHUA OGIIIeOGPaZ}OBaTeJILHOﬁ AUCIHHUIIIMHBI

KoHTposb 1 o11eHKa pe3ysIbTaTOB OCBOEHUS 00111€00pa30BaTeIbHON JUCIUILIMHBI PACKPBIBAIOTCS YEPE3 JIMUHOCTHBIE, METAIIPEIMETHBIE,
IMCUUIUIMHAPHBIE PE3YNIbTAThl, HAIIPaBJICHHbIE Ha (OPMHUPOBAHNE OOIIMX KOMIIETEHIINN TI0 pa3/iesiaM B TEMaM COJIepyKaHus y4eOHOTo MaTepuaia.

Coneprxanue 001ieo0pa3oBaTenbHON TUCHUTUIMHBI «MaTeMaTikay HampasieHo Ha (opmupoBanue oomux komnerenuii OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6, OK 7, u conpsbKeHbI ¢ JOCTH)KEHUEM 00pa30BaTeIbHBIX Pe3yabTaToB, periamentupoBanubix @I'OC COO.

OrnenuBaHue 00pa30BaTENbHBIX PE3YJIBTATOB 00YUYAOIIMXCS B MPOIIECCE OCBOCHHS UMH COJIEpKaHUS 00111€00pa30BaTeIbHON yueOHOH
JTUCLHMIUIMHBI «MareMaTuka» Ha YpOBHE CpelHEro npo¢ecCHOHaIbHOI0 00pa30BaHus SABJISIETCS CYLIECTBEHHBIM 3BEHOM y4eOHOTIO MpoLecca.
[lenecoobpa3zHo MPOBOIUTH OLIEHUBAHUE 00Pa30BATENbHBIX PE3YIBTATOB B X0/I€ U3YUEHUS KaXA0ro paszena oOpa3oBaTeiabHON mporpammsl. s
OpraHM3aliy U MPOBEICHUS OLIEHOYHBIX MPOIEAYP UCIIOJIb3YIOTCS KaK TOTOBBIE CPEACTBA OLIEHUBAHMSI, TPEICTABICHHBIE B IICUXOJIOTO -
MeJarornyeckoil 1 MEeToIMYEeCKOM JTUTepaType, TaK U CAMOCTOSITENILHO pa3pad0TaHHbIM HHCTPYMEHTAPUI OLIEHKH.

BaxxHbIM cpeZicTBOM OLIEHKH 00pa30BaTeIbHBIX PE3YAbTATOB BHICTYIAIOT yUeOHbIE 3aJJaHHs, IPOBEPSIONINE CIOCOOHOCTh K PEHICHUIO Y4eOHO -
M03HABATEIbHBIX U yIEOHO-TIPAKTHUECKUX 33124, MPEANoJaramllie BapuaTuBHbIE yTH PEeIIeHNs, KOMIUIEKCHbIE 3aJaHHsl, OPUEHTUPOBAHHBIE Ha
MIPOBEPKY LIEJIOTO KOMILIEKCa YMEHUN, KOMIIETEHTHOCTHO-OPUEHTHPOBAHHbBIE 3a/JaHUS, IO3BOJISIIOIINE OIIEHUBATh C(POPMUPOBAHHOCTH TPYIIIIBI
Pa3IMYHbIX YMEHUN U Oa3UpYyIOIIHecs Ha KOHTEKCTE COLUATbHBIX CUTYalluH.

[Ipouenypa oueHnBaHus 00pa30BaTENbHBIX PE3YIHTATOB OOYUYAIOUINXCS BEETCS KaKIbIM MPENOo/IaBaTeNIeM B X0 CTapTOBOI, TEKYILEH,
MIPOMEXYTOUHOM TUAarHOCTUKH.

Pe3ynbTarhl cTapTOBON AMATHOCTUKH CIYKAT OCHOBAHHEM JUIsl KOPPEKTHUPOBKU Y4EOHBIX MPOTPaMM U MHAUBHUAYaATU3alUN y4eOHOU
JEeSITeIbHOCTH 00Yy4aroIIerocs, TPYIIbl B IIEJIOM.

B tekymeli quarHocTHKe npoiieypa OLIEHUBAHUS MOXKET ObITh OpraHM30BaHa MOCPEICTBOM:

- OLIEHUBAHUS PE3YJIbTaTOB YCTHOTO OIPOCa;

-OLIEHUBAHUS BBITIOJHEHUSI TI0O3HABATEIIBHBIX 3a/1aHUH;

- OLIEHUBAHUE PE3YJIbTaTOB TECTUPOBAHHUSL.

[Ipu opranuzanuu u NpoBEACHUU MPOLIEAYPHI OLICHUBAHUS 00Pa30BATENIbHBIX PE3YIHTATOB 00YUAIOIIHUXCS 1IeJIeCO00pa3HO MPEIyCMOTPETh
BO3MOYHOCTh CAMOOIICHKH M B3aUMOOIIEHKU 3HaHUM/yMeHui obydatomuxcs. [IpeamMeTrom olieHuBaHus SBISIOTCS HE TOJBKO UTOTOBBIE
oOpa3oBaTesibHbIE PE3yAbTaThl, HO U JMHAMHUKA U3MEHEHUH 3TUX Pe3yJbTaToOB B IPOLIECCE BCETO U3YYEHUS U OCBOCHHUS COJepKaHUs yUeOHOMH
JUCIUTUTAHBL.

Heo0x01uM0 yuuTHIBaTh, YTO U3y4€HUE MaTEMaTHKH MpelyCMaTpUBACT KaK pa3BUTHE YCTHOM, TaK M Pa3BUTHE MMCbMEHHON pedr; MOITOMY
11€J1eC000pa3HO BbIIEPKUBATh COOTBETCTBYIOLIUE MPOMOPIIUH B crioco0ax MpeAbsABICHUS 3aJaHUi U (popMaTax 0’KUAaeMbIX OTBETOB.

TpeboBanus, mapaMeTpbl U KPUTEPUHU OLICHOYHOM MPOLETyphl JOJKHBI OBITh H3BECTHBI O0YJAIOLIUMCS 3apaHee, 10 HEIOCPEICTBEHHOTO
IIPOBEJIEHUS NIPOLEAYPHI OLIEHUBAHUS, BKIIOYasi CAMOOLIEHKY M B3aUMOOLIEHKY. [10 BO3MOKHOCTH, TapaMeTpbl U KPUTEPUH OLIEHKU JOJKHBI



pa3pabaTbIBaThCs U 0OCYKIAThCs MPEIOIaBaTeNIeM COBMECTHO ¢ CaMUMU o0ydaroniumucs. Kaxiomy nmapaMmerpy OleHKH JIOJHKHBI COOTBETCTBOBATh

KPUTCPUH OLCHKU: 3a YTO BBICTABJIACTCA Ta UJIKM MHAA OLCHKA, B CIIy4ac OaIbHOU OLICHKH - TO UJIKM HHOC KOJIN4YeCTBOOAJIIOB.

Oo6masi/npodeccuoHanbHAST KOMIIETEHIUS

Paznen/Tema

Tun oeHoYHbIX MeEponpusiTus

OK 01. Berbupatb ciocoOsI penieHus 3aaad
npohecCHOHATBHOM IeATETLHOCTH
MPUMEHUTEIEHO

K pa3jIN4HbIM KOHTEKCTaM

P 1, Tema 1.1, 1.2, 1.3 TT-0/c?, 1.4, 1.5, 1.6
P2, Temsr 2.1,2.2,2.3,2.4, 2.5 T-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 TT-o/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temsr 5.1, 5.2

P 6, Temsn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 I1-o/c, 6.11

P7, Temw 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-0/c,7.8,7.9, 7.10
IT-o/c, 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, Temn 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 I1-0/c, 11.4, 11.5, 11.6 I1-o/c,
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 TI-0o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TI-o/c, 14.6

TectupoBanue

VYerHbIM onpoc
MaremaTuyecKuil JUKTaHT
NupuBunyanbHas
camocTosiTeNnbHas padboTa
[IpencraBnenue pe3yabTaToB
MPAKTHUYECKUX padboT
3ammuTa TBOPYECKUX paboT
3amuTa MHAUBUYaTIbHBIX
IIPOEKTOB

KontponpHas padota
BrlnonHeHne 3K3aMeHalMOHHBIX
3aJaHui

OK 02. Mcnosib30BaTh COBPEMEHHBIE CPE/ICTBA
MIOMCKA, aHAJIM3a U UHTEPIpEeTaluu
uHpopManuu, 1 UHPOPMaLMOHHbIE
TEXHOJIOTUH JUTSI BBITIOJTHEHUS 3a/1a4
poheccCHOHATBHON 1EATEIbHOCTH

P1,Temal.l, 1.2, 1.311-0/c,1.4,1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-0/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, 4.10,

TectupoBanue

YcTHBIN onpoc
MaremaTudecKkuii TUKTaHT
NunuBunyansHas
camocCTosITeNbHas paboTa

3TIpogheccuonanvioe-opuenmuposanioe cooepiicanue




4.11

P 5, Temsr 5.1, 5.2

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/C, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-0/c,7.8,7.9, 7.10
I-o/c, 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

IIpencraBnenue pe3yabTaToB
IIPAKTUYECKUX padoT

3aiura TBOPUYECKUX padboT
3anuTa WHAUBUIYATbHBIX
IIPOEKTOB

KonTpomnsHas padbora
BeimoHeHNe 9K3aMeHAITHOHHBIX

P9, Tems 9.1,9.2,9.3,9.4,9.5 SVIar
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3I1-0/c, 11.4, 11.5, 11.6 IT-o/c,
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 I1-0/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 T1-0/c, 14.6
OK 03. ITmaanpoBath U peain30BLIBaTh P1,Temal.l, 1.2, 1.311-0/c,1.4,15,1.6 TectupoBanue

cobcTBeHHOE MPOHECCHOHATBFHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHUMATEIBCKYIO ICATEIILHOCTD B
npoheccHoHaLHOU cdepe, UCIOTb30BaTh
3HaHUS 10 (PUHAHCOBOI IPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX CUTYAIHIX

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4

P4, Temsb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 11-o/c, 4.8, 4.9, 4.10,
411

PS5, Temsr 5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 11-0/c,7.8,7.9, 7.10
Il-o/c, 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, Temsr 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 IT-0/c, 11.4, 11.5, 11.6 IT-o/c,

VYcrHbli onpoc
MareMaTH4eCKUi TUKTAHT
NunuBunyanbHas
caMocTosTeNbHas paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadoT
3ammuTa TBOPYECKUX padOT
3almuTa MHAUBUAYaIbHBIX
MPOEKTOB

KonTpomnbnas pabora
BrinonneHne 3x3aMeHaIMOHHBIX
3aJaHuM




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 I1-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

OK 04. ODddexTrBHO B3aNMOICHCTBOBATH U
paboTaTh B KOJUIEKTHBE U KOMaH/IE

P1,Temal.1, 1.2, 1.3 11-0/c, 1.4, 1.5, 1.6
P2, Temwr 2.1,2.2,2.3,2.4, 2.5 I1-0/c, 2.6
P 3, Tems1 3.1, 3.2, 3.3 [1-o/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temsr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-0/c,7.8,7.9, 7.10
IT-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, Temnr 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 [T-0o/c, 11.4, 11.5, 11.6 IT-o/c,
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 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

TectupoBanue

VYerHbIM onpoc
MaremaTuyecKuil JUKTaHT
NupuBunyanbHas
camocTosiTeNnbHas padboTa
[IpencraBnenue pe3yabTaToB
MPAKTHUYECKUX padboT
3ammuTa TBOPYECKUX paboT
3amuTa MHAUBUYaTIbHBIX
IIPOEKTOB

KontponpHas padota
BrlnonHeHne 3K3aMeHalMOHHBIX
3aJaHui

OK 05. OcymiecTBasiTh YCTHYIO U
MMCBMEHHYIO KOMMYHHUKAIMIO Ha
rocylapCTBEHHOM s3blke Poccuiickoit
denepanun ¢ yueToM 0COOEHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOTO KOHTEKCTA

P1,Temal.l, 1.2, 1.311-0/c,1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 [T-0/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, 4.10,
411

TectupoBanue

YcTHBIN onpoc
MaremaTudecKkuii TUKTaHT
NunuBunyansHas
camocCTosITeNbHas paboTa
IIpencraBnenue pe3yapTaTtoB
MPAKTHYECKUX padboT




P 5, Temsr 5.1, 5.2
P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temsr 5.1, 5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10
I-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, Temnr 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 [T-o/c, 11.4, 11.5, 11.6 IT-o/c,
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 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6P 9,
Temsr 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 IT-0/c, 11.4, 11.5, 11.6 IT-o/c,
11.7

P 12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

3amuTa TBOpUYECKUX padoT
3amuTa WHAUBUIYATbHBIX
MIPOEKTOB

KonTpomnbnas padora
BeimosHeHue SK3aMeHaIHOHHBIX
3aJaHni

OK 06. ITposBiIATE Tpak1aHCKO-
MaTPUOTUYECKYIO MTO3ULIUIO,
JEMOHCTPUPOBATh OCO3HAHHOE MIOBEICHUE HA

P1,Temal.l, 1.2, 1.311-0/c,1.4,1.5,1.6
P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,

TectupoBanue
VYeTHBIT onpoc
MaremMaTHnyeCcKUN JUKTAHT




OCHOBC TpaJuIIUOHHBIX 06LL[€‘I€JIOB€‘I€CKI/IX
LIEHHOCTEH, B TOM YHUCJIE C Y4ETOM
rapMOHHU3alu MCKHAIMOHAJIBHBIX U
MCKPECIMTHO3HBIX 0THOHI€HPII>1, MMPUMCHATH
CTaHAapThl AHTUKOPPYHIIIUOHHOT'O IMOBCACHUA

6.10 IT-o/c, 6.11

P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-0/c,7.8,7.9, 7.10
Il-o/c, 7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

NunuBunyanbHas
camocTosTeNnbHas padoTa
[IpencraBnenue pe3yabTaToB
IIPAKTUYECKUX padoT

3auTa TBOPUYECKUX padboT
3amuTa WHAUBUIYATbHBIX
MIPOEKTOB

KonTponbnas padora
BeimosHeHNe 9K3aMeHAITHOHHBIX
3aJaHnui

OK 07. ConeiicTBOBaTb COXPaHEHUIO
OKpYKaroIllel Cpeibl, pecypcocOepekeHuIO,
IMIPUMCHATHL 3HAHUSA 00 M3MeHeHnn KiuMara,
MIPUHIIUIBI OEPEXKINBOTO MPOU3BOICTBA,

3¢ (HEeKTUBHO EHCTBOBATH B UPE3BHIYANHBIX
CUTYaIUIX

P1,Temal.1,1.2,1.311-0/c, 1.4, 15,16
P2, Temnr 2.1,2.2,2.3,2.4, 2.5 I1-0o/c, 2.6
P 3, Tems1 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, 4.10,
411

PS5, Temsr 5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 11-0/c,7.8,7.9, 7.10
IT-o/c, 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, Temsr 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 [T-0o/c, 11.4, 11.5, 11.6 IT-o/c,
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 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c, 14.6

TectupoBanue

VYerHbIl onpoc
MareMmaTudecKknii TUKTaHT
NunuBunyanbHas
caMocTosiTenbHas paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadboT
3amuTa TBOPUYECKUX paboT
3amuTa MHAUBUYaTbHBIX
MIPOEKTOB

KonTponbnas pabora
BrimonHenune sx3aMeHaIMOHHBIX
3aJaHui




2.2. TemaTH4yecKHUil IUVIaH U COJepPKaHUE TUCHUIIIMHBI

Conepxanue yueOHOro Marepuasa (0CHOBHOe H NPO¢ecCHOHAIBHO-

HaumenoBaHue pa3aeioB . Oo0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3AHATHS, NPUKJIATHOH
U TeM 4acos KOMIIeTCHIIUH
MOAYJIb (NIPH HAJTHYHMH)
1 2 3 4




OcHoBHoOe coepkaHue

Paznen 1. IloBTOpenme 20
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 ConepxaHue yaeOHOTO MaTepralia
Hens U 3aJaun | bazoBble 3HaHUS W yMEHMS 10O MaTeMaThKe B Npo(ecCHOHATBHOM U B
MaTeMaTHKU IIPH | TIOBCETHEBHOM JI€ATEIILHOCTH.
OCBOCHHMH CHEIMATBHOCTH | KoMOMHHUPOBAHHOE 3aHATHE 2
Tema 1.2 Conepxkanue yueOHOTo MaTepuasa
Yucna w  BbIYMCHEHHSA. | JIeHCTBHS HaJ MOJIOKUTEITBHBIMEI M OTPHUIIATEIEHBIMU YMCIIaMHU, OOBIKHOBEHHBIMHU H
Bripaxkenus U | TECATUYHBIMU JAPOOSMHU.
npeoOpa3oBaHUs JleiicTBus co cTeneHsiMu, (GOpMYJIbl COKPAIIEHHOTO YMHOKEHUS. 2
KombuampoBanHoe 3aHsTHE
Tewma 1.3. IIpodeccnonabHO-OPUEHTHPOBAHHOE coJeprkaHue (conepkanue
['eomeTpust HA IIOCKOCTH | MPUKJIATHOTO MOYJIs1)
Bunel minockux Guryp v ux miomais.
[IpakTHKO-OpUEHTUPOBAHHBIE 33a4U B KypCE€ T€OMETPUU Ha IIIOCKOCTH 2
[IpakTruueckoe 3aHsTHE
Tema 1.4 Coneprkanue yaeOHOro MaTepuasa
ITpouentHeie Beruuciienus | [IpocTeie IPOIEHTHI, pa3HbIe CIIOCOOBI UX BhIYUCICHHS. CI0XKHBIE TPOIICHTHI
[IpakTuueckoe 3aHsiTUE 4
Tema 1.5 Copepxanue yueOHOTo MaTepualia
VYpaBHeHus v HepaBeHCTBa | JIuHeliHbIe, KBaJpaTHbIE, APOOHO-TUHEIHbIC YpaBHEHHS H HEPABEHCTBA
[IpakTnueckoe 3anaTne 2
Tema 1.6 Coneprxanue yueOHOTO MaTepuana
Cucrembl  ypaBHeHMH U | CocoOBI pelieHHs CHCTeM JHMHEHHBIX ypaBHeHHH. [lonsTus: marpuna 2x2 u 3x3,
HEPAaBCHCTB onpenenurens wmarpuipl. Merton I'aycca. CucTeMbl HENMHEWHBIX YypaBHEHUM. 6

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IK...*




CucreMbl HEpaBEHCTB

KoMOuHupoBaHHOE 3aHITHE

Tema 1.7 ConepxaHue yaeOHOTO MaTepralia
BxoaHo KOHTPOJIb Boruricnenuss u npeoOpa3oBaHMs. YpaBHEHHs] W HEpaBeHCTBA. l'eomeTpus Ha
IUIOCKOCTH 2
KonTtponrHas padorta
Paznen 2 Ilpsimble m 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Conepkanue yaeOHOTO MaTepHaa
OcHOBHBIE nouaTus | [Ipeaqmer crepeomerpuu. OCHOBHbIE TOHATUS (TOYKa, WpsiMasi, IUIOCKOCTb,
CTEPEOMETPHH. npoctpaHcTBo).  OcHOBHbIE — akCMOMBI  cTepeomerpuu. llepecekaromruecs, 2
Pacmoynoxxenne NpsAMBIX M | mapajulelibHble W CKpEIUBAMoIuecs  mpsmble. [Ipu3Hak ¥ CBOWCTBO
IIJIOCKOCTEMN CKpEeIMBAIOIIUXCS MPAMBIX. OCHOBHBIE TIPOCTPAHCTBEHHBIE (DUTYPHI.
KombuampoBanHoe 3aHsTHE
Tema 2.2. Conepkanue yaeOHOTO MaTepuasa
[TapamnensHOCTs NpsAMBIX, | [lapamtensHbie npsmas W IIockocth. Omnpenenenue. IlpusHak. CoricTBa (C
OpsIMOM M INIOCKOCTH, | J0Ka3aTelnbcTBOM). [lapamienshbie miockoctu. Onpenenenue. [lpusnak. CBoiicTBa OK-01, OK-03,
IIJIOCKOCTEMN (c nmoxazarenbcTBOM). Terpasap u ero osneMeHThl. llapamnenenumnen u ero OK-04, OK-07
anemMeHThl. CBOMCTBA MPOTUBOIOJIOKHBIX TPaHEeW U JUaroHajel mapasulelenuIea. 6 IIK...
[Toctpoenue ceuenuit. Pemienue 3amay.
KomOunupoBanHoe 3aHstue
Tewma 2.3. Copepxanue yueOHOro MaTepuala
[lepneHMKyYIApHOCTD [lepnengukynspusie npsimblie. llapannensHble npsiMble, NEPHEHAUKYJIAPHBIE K
MPSAMBIX, PSAMOHN U mwiockoctd.  [lpu3Hak  NEpPHEeHAMKYISAPHOCTH  HpSAMOM M IUIOCKOCTH.
IIJIOCKOCTH, TUIOCKOCTEN Joxka3zarensctBo. [lepnenaukynsp u HaxkioHHas. [lepneHauKyIsspHBIE IIOCKOCTH.
[Ipu3Hak nepneHIuMKyIIpHOCTH II0CKOCTeN. [loka3aTenbeTBo.
PaccrostHus B mpocTtpaHCcTBE 2

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 2.4.

CopnepxaHue yueOHOTO MaTepuaa




Teopema 0 Tpex | Teopema o Tpex nepneHaukyispax. Jloka3aTenabCTBO. YTosa MEXAY MPSAMOU H

MepIEeHIUKYIIsApax IUIOCKOCTBIO. YTOJI MEXAY IIIOCKOCTSIMU 4
KoMOuHupoBaHHOE 3aHITHE

Tema 2.5. IIpo¢deccuoHaIbLHO-OPHEHTHPOBAHHOE cojiep:KaHue (conepkanue

[TapannensHble, NMPUKJIAJTHOT0 MOYJIfA)

MepIEeHIUKYIIPHBIE, AxcuoMbl  crepeoMeTpud. llepneHAMKYISIpHOCT, HpSIMOM U IJIOCKOCTH,

CKPEIIMBAIOIINECS MIPSIMBIE | TTAPAUICITbHOCTD IBYX MPSIMBIX, NEePIEeHIUKYISIPHBIX MJIOCKOCTH, 4
MEPIEeHIUKYJIIPHOCTD MJIOCKOCTEN
[IpakTrueckoe 3aHsATHE

Tema 2.6. Conepkanue yaeOHOTO MaTepHaa

Pemenne 3anay. IIpsmele u | PacronoykeHre MpsIMBIX M IJIOCKOCTEH B TMPOCTpaHCTBE. [leprneHauKymspHOCTh |

MJI0CKOCTH B | MapajieNbHOCTh NPSIMBIX U IUIOCKOCTeH. CKpelIuBaronifecs npsmoie

MIPOCTPAHCTBE KouTtponsHas paborta 2

Pa3nen 3. Koopaunarel u 16

BEKTOPbI

Tema 3.1 Conepkanue yaeOHOTO MaTepuasa OK-02, OK-03,

JlekapTOBBI KOOpAMHATHI B | JIekapTOBBI KOOpPAMHATHI B HpocTpaHcTBe. [Ipocreiinmme 3amaun B KOOpAWHATAX. OK-04, OK-07

npocTtpaHcTBe. Paccrosnue | PaccTosiHue Mexay IByMsi TOUKaMU, KOOPAMHATHI CEPEIMHBI OTPE3Ka 4 1IK...

MOXIy JBYMsl TOYKaMH. | KoMOMHUPOBAHHOE 3aHITHE

Koopaunatel  cepenuHbl

OTpe3Ka

Tema 3.2 Copepxanue yueOHOTo MaTepualia

Bekropel B npoctpancTse. | Bekropsl B mpocTpaHcTBe. CloKeHHE W BBIYMTAHHE BEKTOPOB. YMHOXKCHHE

Yron MexIy BEKTOpaMmu. | BeKTopa Ha uyucio. KommuianapHsie BeKTOpbl. CKalsipHOE IPOU3BEAEHUE BEKTOPOB.

CxaysipHoe mnpoussezeHue | Pa3noskeHne BEKTOpa Mo TpeM HEKOMIUIaHapHBIM BekTopaM. KoopiuHaTel BekTopa,

BEKTOPOB 6

CKaJSIPHOE NPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEX1Y BEKTOPaMH, Yroj
MEXy MPSIMON M TUIOCKOCTBIO, YTOJI MEKIY TUIOCKOCTSIMHU. Y paBHEHHUE IIJIOCKOCTH.
I'eomeTpuuecknii CMBICI ONIpeAEaUTENs 2X2

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 3.3

IIpodeccHoHATHHO-OPHEHTHPOBAHHOE co/iep:KaHue (conepkanue




IIpakTuxo-
OPUEHTUPOBAHHBIE 33]1a4U

NPHUKJIATHOT0 MOAYJIA)

KoopnunaTtHast mnockocTs. Beluncienue paccTossHUl U IUIOIIAJAEH Ha MIOCKOCTH.

Ha KoopanHaTHOM | KonmnvecTBEeHHBIE pacueThl 4
IJIOCKOCTH [IpakTuueckoe 3aHsiTHE
Tema 3.4 ConepxaHue yaeOHOTO MaTepralia
Pemrenne 3aj1a4. | /lekapToBbl KOOPAMHATHI B IIpocTpaHcTBe. Bekropsl B mpocTtpancTBe. CliokeHue u
Koopaunats! 1 BEKTOPHI BBIYMTAHHWE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4yucio. KoMruiaHapHbie BEKTODHI.
CkamsipHOE€  TPOU3BEJCHHE BEKTOPOB. PasnokeHHWe BeKTOpa IO  TPEM
HEKOMIUTaHapHbIM BekTopam. IIpocreiimue 3amaunm B koopaumHarax. KoopauHatsl
BEKTOPA, PaCCTOSTHUE MEXTy TOUKaMHU, KOOPAWHATHI CEPEUHBI OTPE3Ka, CKAISIPHOE
MPOU3BEICHUE BEKTOPOB B KOOPJIWHATAX, YrOJ MEXIY BEKTOPAMH, YTOJ MEXIY 2
MPSIMOM ¥ TIOCKOCTBIO, YTOJI MEXKIY TIIIOCKOCTIMU
KonTtponsHas padorta
Paznen 4. OcHoBBI 40
TPUTOHOMETPHH.
Tpuronomerpuuyeckue
byHkun
Tema 4.1 Coneprkanue y4eOHOTO MaTepHaa
Tpuronomerpuueckue Pannannas mepa yria. IIoBopoT TOUkM BOKpyr Hadajia koopauHat. OnpeneneHue
(GYHKIMU TPOU3BOJIBHOIO | CHHYCA, KOCHHYCA, TAHICHCA W KOTAHI'€HCA. 3HAKU CHHYCa, KOCHHYCa, TaHT'€HCa U 4 OK-01, OK-02,
yria, yucia. PaguaHHas M | KOTaHT€HCA 10 YETBEPTAM. 3aBUCHMOCTh MEXJy CHHYCOM, KOCHHYCOM, TaHT€HCOM OK-03, OK-04,
rpajycHas Mepa yria Y KOTAaH€HCOM OJTHOTO M TOTO K€ yria OK-05, OK-06,
KomOunupoBanHoe 3aHstue OK-07
Tema 4.2 Copepxanue yueOHOTo MaTepualia 1IK...
OcHoBHbIE Tpuronomerpuueckue Toxaectsa. CUHYC, KOCUHYC, TAHIT€HC U KOTAHT'€HC YIJIOB OU
TPUTOHOMETPUYECKHUE - o.. DOpMyNBITIPUBEICHUSA 4
TOXJECTBA. KomMmOunupoBanHoe 3aHsTHE

®opMyIbl TPUBEICHUS

Tema 4.3
CuHyc, KOCHUHYC, TaHTE€HC

Cogepxanue yueOHOTO MaTepralia

Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTb KOCHMHYCOB. CHMHYC M KOCHHYC




CYMMBI M pa3HOCTH JBYX
YIJI0B

Cunyc u KOCHHYC
JBOMHOTO yria. @opMyiibl

IIOJIOBMHHOI'O yrjia

nBoitHoro yria. @Popmyisl HoJoBUHHOTO yria. IlpeoOpa3oBaHust CyMMbl

TPUTOHOMETPUYECKHX (YHKIUH B TPOU3BENCHHE W TPOM3BEICHHUS B CYMMY.
BolpaxkxeHue TpPUrOHOMETPUYECKMX (DYHKUMHA uepe3

TaHI'€HC IIOJIOBMHHOI'O

aprymenTa. [IpeoOpa3oBaHus MPOCTEHITNX TPUTOHOMETPUIECKUX BBIPAKCHUI

KoMOuHupoBaHHOE 3aHITHE

Tema 4.4 Coneprxkanue yueOHOTO MaTepuaa

Oynkuunu, uX CcBOHUCTBA. | OONacTh ONMpeneneHUs U MHOXKECTBO 3HAaYeHWH (QyHKnuid. YETHOCTh, HEYETHOCTD,
CriocoOsl 3aJlaHus | IEpUOJUYHOCTh PyHKUMN. CriocoObl 3aJaHusl QyHKIMH

GbyHKIMNA KoMOMHUPOBAHHOE 3aHATHE

Tema 4.5 Conepkanue yaeOHOTO MaTepuaa

TpuroHomerpuyeckue OO6macth ompeneneHuss U MHOXKECTBO 3HAYCHHH TPUTOHOMETPUYECKUX (YHKIIHM.

(GyHKIMM, UX CBOMCTBA H

YETHOCTH, HEUETHOCTD, EPUOJUYHOCTh TPUTOHOMETpHUECKUX GyHKIuH. CBoHCTBa

rpaduxu U rpaduku QyHKIUN y = cos X, y =sin X, y =tg X, y = ctg X.
KomOuaMpoBaHHOE 3aHSTHE.
Tema 4.6 Coneprkanue yaeOHOTO MaTepuaa
[IpeobpazoBanue Cxxarue u pacTshkeHue TpapuKOB TPUTOHOMETPUUECKUX (YHKITHM.
rpauKoB [IpeobOpazoBanue rpaduKoB TPUTOHOMETPUUECKUX (HYHKITHMA
TPUTOHOMETPHUYECKHUX [IpakTnueckoe 3anaTue
byHKIUN
Tema 4.7 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJeprkaHue (conepxkanue
Omucanune NPHUKJIATHOT0 MOAYJIA)
MIPOU3BOJICTBEHHBIX Hcnonb3oBaHue CBONCTB TPUTOHOMETPUYECKUX (PYHKUUNA B TPO(EeCcCHOHATBHBIX

MPOIIECCOB € MOMOIIIBIO
rpaduxoB QyHKUINN

3aJadax

HpaKTI/I‘ICCKOC 3aHATUC

Tema 4.8 Copneprxanue yueOHOTO MaTepuana
OO6patHbie OO6patHble TpuroHomerpuueckue Gpynkuuu. Mx cBoiictBa u rpaduku
TPUTOHOMETPHUUYECKHE
KombOuHupoBaHHoe 3aHsATHE
byHKIIH
Tema 4.9 Coneprxanue yueOHOTO MaTepuana
TpuroHomerpuyeckue VYpaBHeHHE cOS X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a.




YPaBHEHUS U HEPABEHCTBA

Pemienne TPUrOHOMETPUYECKMX YPABHEHUMH OCHOBHBIX THUIIOB: IIPOCTEHIINE

TPUTOHOMETPUYECKHE YpaBHEHHs, CBOJSIIMECS K KBaJpaTHBIM, peIIaeMbIe 8
pa3oKEeHUEM Ha MHOXKHUTEIH, OAHOPOIHbIE.
[IpocTennme TpPUrOHOMETPUYECKHAE HEPABEHCTBA
KombOunupoBanHoe 3aHsaTHE.
Tema 4.10 Coneprxkanue yueOHOTO MaTepuaa
Cucremsr CucTeMbl MPOCTEHIITUX TPUTOHOMETPUIECKAX YpaBHEHHH 2
TPUTOHOMETPUYECKHUX KomOuHMpOBaHHOE 3aHsTHE
YpaBHEHUU
Tema 4.11 Conepkanue yaeOHOTO MaTepHaa
Pemenune 3amad. ocHOBHI | [IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAKECHUIL. Pemrenne
TPUTOHOMETPHH. TPUTOHOMETPHUYECKHX YpaBHEHHI W HEPABEHCTB B TOM YHCIE C HCIOJH30BAaHHEM 2
Tpuronomerpuueckue CBOMCTB (pyHKLHUH.
byHKIIUN KonTtponbHas padoTa
Paznea 5. 8
KoMmuiekcHble yncaa
Tema 5.1 Coneprkanue yaeOHOTO MaTepuaa
KommnekcHsie yncna [Tonsitne komiiekcHoro yucia. ComnpsykeHHbIE KOMIUIEKCHBIE YHUCIA, MOIYJIb U
apryMeHT KOMIUIEKCHOro 4ucia. Popma 3amucud  KOMIUIEKCHOTO — 4HMcia 4
(reoMeTpuyecKkas, TpPUTOHOMETpHUUYECKas, anredpandeckas). ApudMeTHuuecKue
NEUCTBUS C KOMIUIEKCHBIMH YHCIIaMU
KomOunupoBanHoe 3aHstue
Tema 5.2 Copepxanue yueOHOTo MaTepualia
[Ipumenenue Boimonnenne  pacuetoB ¢ MOMOIIBIO  KOMIUIEKCHBIX — yucen.  [Ipumepsl
KOMILJIEKCHBIX YHCET UCIOJIb30BaHUSI KOMIUIEKCHBIX YHCE 4
[IpakTruyeckoe 3aHsATHE
Paznen 6. IlpousBoaunas 40 OK-01, OK-02,
pynkuun, ee OK-03, OK-04,
NpUMeHeHHe OK-05, OK-06,
Tema 6.1 Coneprxanne yuebHOro MaTepuania OK-07




IloHdATHE  TIPOU3BOJHOMN.
@opMmynsl M IIpaBuia

OmnpeneneHre 4MUCIOBOM MOCIENIOBATEIBLHOCTH U CIIOCOOBI ee 3amanHus. CBoiicTBa
YHCIIOBBIX HoOchenoBarenabHocTel. OnpeneneHue mpeaesa IMocCieq0BaTeIbHOCTH.

maddepeHunpoBanus Breruncnenne  mpenenoB  mocnenoBarenbHocTei.  Ilpemen  ¢yHkumm  Ha
6eckoneunoctu. [Ipenen Gpynxuuu B Touke. [Ipupamenue aprymenta. [Ipupamenne
¢bynkuuu. 3amaud, OPHUBOJSIIME K TOHATHIO Npou3BoaHOW. OrmpeneneHue
MIPOU3BOIHON. AJITOPUTM OTBICKaHUS ITPOU3BOAHON
KomOunupoBanHoe 3aHsTue

Tema 6.2 Conepxkanue yaeOHOTO MaTepuaa

[IponsBoHbIE cyMMEl, | @opmynsl quddepenunponanus. [IpaBuna qudpepenunpoBanus

pasHoCTH TIpom3BelieHUs, | KoMOMHUPOBaHHOE 3aHATHE

YacTHOTO

Tema 6.3 Conepkanue yaeOHOTO MaTepuaa

[IpounsBoHbIE Onpenenenve cinoxxHod QyHKuuu. [Ipon3BoaHas TPUTOHOMETPUYECKUX (DYHKIUH.

TPUTOHOMETPUUYECKHX [IponsBoaHas cnoKHON QYHKIUH

¢byakuumii.  [IpousBoaHas
CJIO)KHOU (hYHKITUH

KombOuampoBanHoe 3aHsTHE

Tema 6.4

IlonsaTue 0
HETIPEPBHIBHOCTH (PYHKITUH.
Meto1 UHTEPBAJIOB

Coneprkanue yaeOHOTO MaTepraa

[Tonsatue nHenpepbiBHOW (yHKIMKH. CBoiicTBa HenmpepblBHOW (yHKIUU. CBs3b
MEX/1y HEMPEePhIBHOCTHIO U AU PepeHIupyeMOocThi0 (DYHKIIMHN B TOUKE. AJITOPUTM
pelIeHNs] HEpaBEHCTB METOJ0M MHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.5 Copneprxanue yueOHOTO MaTepuana
I'eomerpuuecknii u | 'eoMeTpUUeCcKUil CMBICI MNPOU3BOJHOM (yHKIMH — YriaoBoH KO3(GOUIMEHT
¢buznueckuit CMBICI | KacaTelbHOM K rpaduky (QyHKIMHM B TOYKE. YPaBHEHHE KacaTelIbHOW K Irpaduky
IIPOU3BOIHOMN (GyHKUIMU. ANTOPUTM COCTaBJICHUS YpaBHEHMs KacaTelbHOM K rpaduky (QyHKIUH
y=f(X)
KombOuHupoBaHHoe 3aHsATHE
Tema 6.6 Coneprxanue yueOHOTO MaTepuana
dusnueckuin CMBICT | PU3NYECKUN (MEXaHWYECKHI) CMBICI IMPOU3BOJHOM — MIHOBEHHAs CKOpPOCTb B
MIPOU3BOTHOM B | MOMEHT BpeMeHu t: v =S’ (t)

IIK...




npodeccrnoHaATBHBIX [IpakTudeckoe 3aHaTHe 2
3agavax
Tema 6.7 ConepxaHue yaeOHOTO MaTepralia

MOHOTOHHOCTh (PYHKITHH.
Touku 3xkcTpEMyMa

Bospacranne u yObpiBaHue (GYHKIMH, COOTBETCTBHE BO3PACTaHHS W yOBIBAHUS
¢GyHKOMU 3HaKy nOpou3BoAHOH. [loHATHE TPOM3BOAHON BBICIIEro TOPSIIKA,

COOTBETCTBUE 3HAKa BTOPOW MPOM3BOJAHOM BBIITYKJIOCTH (BOTHYTOCTH) (DYHKIIUU Ha 4
oTpe3ke. 3ajjaud Ha MAaKCUMyM W MHHUMYM. [loHsTHE acMMNTOTHI, CHOCOOBI KX
onpeseneHus. AITOpUTM HcciaeloBaHUusl (YHKIMHM U TOCTPOEHUs €€ rpaduka c
MTOMOIIBIO0 TPOU3BOJHON. J[poOHO-TMHEHAs PYHKIINS
KombuampoBanHoe 3anstrie
Tema 6.8 Conepkanue yaeOHOTO MaTepuaa
UccnenoBanue GyHkuuii u
UccnenoBanue pyHKIMKM HA MOHOTOHHOCTb U ITOCTPOEHHE I'PpaUKOB.
mocTpoeHue rpaukoB 4
KombOuampoBanHoe 3aHsTHE
Tema 6.9 HaumGonpemee u | ComeprkaHue ydeOHOTo MaTepuasa
HauMeHbIIIee 3HayeHus | Haxoxxenne HamOOJBIIEr0o M HAMMEHBUIETO 3HAYeHWH (QYHKLIMHA, MOCTpOCHHE
GbyHKIIII rpauKoB MHOTOWIEHOB C MCIIOJIb30BAHUEM aflliapaTta MaTeMaTHYeCKOro aHalln3a 2
KomOunupoBanHoe 3anstue
Tema 6.10 IIpodeccnonabHO-OpUEHTUPOBAHHOE coJeprkaHue (conepxkanue
Haxoxnenue NMPUKJIAJTHOT0 MO/YJIfA)
ONTUMAaJIbHOIO pe3ynbrara | HauMmensInee u HanOoiblliee 3HaYeHHE (PYHKITMH 6
C TOMOLIBIO TPOU3BOJHOM | [TpakTHYECKOE 3aHATHE
B MIPAKTUYECKHX 3a7auax
Tema 6.11 CogepxaHnue yueOHOTo MaTepuala
Pemenue 3a1a4. | @opmynel U npaBuia nudpdepenurpoanus. MccinenoBanue QyHKIUI ¢ MOMOIIBIO
[Tponssoanas QpyHKIMH, €€ | mpou3BoAHON. Hanbonbiee 1 HaMMeHblee 3HaYCHHs (HYHKIIUH 2
IIPUMEHEHHE KonTponsHas pabota
Pa3nen 7. 46 OK-01, OK-02,
MHOrorpaHHuKM H Teja OK-03, OK-04,
BpallleHUsA OK-05, OK-06,




Tema 7.1
Bepmunbl, pebpa, rpanu

Conepxkanue yqeOHOTO Marepuaia

[Tonsitne MHOrOrpaHHHMKa. Ero aieMeHTh: BepmivHbBI, peOpa, rpaHu. JlmaroHais.

MHOTOT'paHHUKA Ceuenue. BolltyKiible 1 HEBBIITYKJIbIE MHOTOI'PAHHUKU
KoMOuHupoBaHHOE 3aHITHE
Tema 7.2 Conepxkanue ydeOHOTo MaTepuaia
[Ipusma, ee | [lonstue npusmbl. Ee ocHoBaHus u 60koBble rpaHu. Beicota npusmel. [Ipsmas u

COCTAaBJIAIOIIUE, CEYCHHE.
[Ipsmass w npaBuIbHAs

HaxJIOHHas npusma. [IpaBuiibHas npusma. Ee ceduenue

KombunmnpoBanHoe 3anstue

IIPU3MBI

Tema 7.3 Conepkanue yaeOHOTO MaTepuaia

[Tapannenenunen, kyO. | [Tapannenenumnen, CBOWCTBA MPSAMOYrOJBHOTO Mapauieienumneaa, kyo. Cedenue
Ceuenne KyOa, | Kkyba, mapaienenumneaa

napajuiefienuneaa KombuampoBanHoe 3ansTrie

Tema 7.4 Coneprkanue yaeOHOTO MaTepHaia

[Mupamupa, ee | [lupamuna u ee osnementsl. CedyeHue nupamuasl. IlpaBuibHas mnHUpamMuaa.

COCTaBJISIOIIUE, CEUYCHHE.
[IpaBunbHass  mupamuma.
YceuenHas nupaMuia

VYceuenHas nupamuaa

KombuampoBanHoe 3aHsTHE

Tema 7.5

Copnepxanue yueOHOro Marepualia

boxoBas u noyHas | [Tmomraabs G0OKOBOM M MOJHOW MOBEPXHOCTH MPU3MBI, TUPAMU/IBI
ITOBEPXHOCTH npu3Mbl, | KoMOMHUpOBaHHOE 3aHSITHE

MU PAMHU/IBI

Tema 7.6 Copepxanue yueOHOTo MaTepualia

Cummerpuss B KyOe,

CI/IMMeTpI/ISI OTHOCHUTCJIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH. CI/IMMeTpI/ISI B KY66,

napasiesienunese, napajenenunee, npusmMe, nupamuie
IpU3Me, MUpaMuIe KombOuHupoBaHHoe 3aHsTHE
Tema 7.7 IIpogdeccuoHaILHO-OPHEHTHPOBAHHOE cojepIKaHue (conep:xxanue

IIpumepel cuMMeTpuil B
npodeccun

NPHUKJIATHOTO0 MOIYJIA)

CummeTpus B IPUPOJIE, ApXUTEKTYpE, TEXHUKE, B OBITY

HpaKTI/I‘-IeCKOe 3aHATUC

OK-07
IIK...




Tema 7.8 ConepxaHue yueOHOTO MaTepralia

[TpaBunbHBIE [onsiTne mpaBMIILHOTO MHOTOTpaHHKKA. CBOMCTBA MPAaBUIIBHBIX MHOTOT'PAaHHUKOB

MHOTOT'PaHHUKH, uXx | [IpakTHueckoe 3aHsATHE

CBOMCTBA

Tema 7.9 ConepxaHue yaeOHOTO MaTepralia

Hunuump, ero | Hunmunnp u ero snementsl. CeueHue nuinHpa (apauielbHOe OCHOBAHUIO U OCH).

coctapisirorue.  Cedenne | PasseprTka HuimHapa

LUAJIMHIPA KomMmOunupoBanHoe 3aHsTue

Tema 7.10 IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE co/iepKaHue (conepkanue

Konyc, €ro | NPUKJIAJIHOT0 MOLYJIsI)

cocrapisromue. Ceuenue | Konyc u ero amementhl. CedeHue KoHyca (TapajuieibHO€ OCHOBAHUIO U

KOHYyca MPOXO/IslIee Yepe3 BEPIINHY), KOHMUeCKre ceueHus. PazpepTka koHyca
KomOunupoBanHoe 3aHstue

Tema 7.11 Coneprkanue yaeOHOTo MaTepuasa

VYceueHHblIi KOHYC. | YceueHHBIN KOHYC. Ero oOpasyromas u Beicota. CedeHne ycedeHHOTO KOHyca

Ceuenue yceueHHOTo | KoMOMHHPOBAaHHOE 3aHATHE

KOHyca

Tema 7.12 Coneprkanue yaeOHOro MaTepuasa

[ap u chepa, ux ceyeHUs

[Tap u cdepa. Bzaumuoe pacnonoxenue chepbl u miockoctu. CedeHue miapa,
ctepsl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.13
ITousarue 00 oOBeMe Texna.

Copepxanue yueOHOTo MaTepualia

ITonsitue 06 o6wveme Tena. OO6veM Kyda M HPSIMOYTOJIBHOIO Mapajulesenunesa.

OTtHoeHue 00beMoB | OObeM mpu3Mbl ¥ aHHApPa. OTHOWICHHE OO0BEMOB  MOJOOHBIX  TEIl.
1101I00HBIX Tel I'eomeTpuueckuii cMbIC ONpeAeauTeNs 3-To Nopsaka
Kom0OuHupoBaHHoe 3aHsTHE
Tema 7.14 Coneprxanue yueOHOTO MaTepuana
O0vemMbl M IUIOIIAAU

HOBerHOCTCﬁ TCI

O06bembl mupamu sl U KoHyca. O0beM mapa. [11omaam noBepxHocte Ten

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tema 7.15 ConepxaHue yueOHOTO MaTepralia
KomoOunanuu KoMOuHamm reoMeTpuiecKux Tell
MHOTOTPaHHUKOB M Tell | [IpakTHuecKoe 3aHsATHE 4
BpallleHUs
Tema 7.16 ConepxaHue yaeOHOTO MaTepralia
I'eomerpuueckue Hcnons3oBanne KOMOMHAIMN MHOTOTPAHHHKOB W TEJ BpAIllEHUs] B MPAKTHUKO-
KOMOMHAIMY HA NIPAKTUKE | OPHEHTHPOBAHHBIX 3a/1auax
[IpakTrueckoe 3aHsATHE 4
Tema 7.17 Conepxkanue yueOHOTO MaTepuaa
Pemenue 3a1a4. | OOBbEeMBI U TUIOIIA U TOBEPXHOCTH MHOTOTPAaHHUKOB M T€J BpallleHUS
Mmuororpannuku  u  Tena | KonrponbHas paboTta 2
BpallleHUs
Paspean 8. 14
IlepBooOpa3nas
byHkumn, ee
NnpUMeHeHHe OK-01, OK-02,
Tema 8.1 Copnepxanue yueOHOro Marepuaa OK-03, OK-04,
[lepBooOpa3Has (yHKIMH. | 3amaua 0 BOCCTAHOBJICHHMH 3aKOHA JIBIKEHHS IO M3BECTHOM CKOpocTH. IloHsTHE OK-05, OK-06,
[IpaBua HaxoXJeHus | unterpupoBanusi. O3HaKOMJICHHE C MOHSITHEM HMHTErpajia U MepBOOOpa3zHOM ams OK-07
epBOOOPA3HBIX ¢byukiun y=f(x). Pemenue 3amau Ha cBsi3p MepBOOOpa3HONW M €€ MPOU3BOJHOM, IIK...
BBIYMCIICHHE TepBOOOpa3HOM i gaHHOW QyHkiuu. Tabmuna dopmyn s
HAXO0XJIeHUs MepBooOpasHbIX. M3yuenue npaBuiia BEIYKUCICHUS IEPBOOOPA3HOM 2
KomOunupoBanHoe 3aHstue
Tewma 8.2 Copepxanue yueOHOTo MaTepualia
[Inomane KpUBOJMHEHHOM | 3amaun, MPHUBOISIIMEC K TOHSATHIO OINPEICICHHOTO WHTErpajia — O BbIYUCICHUH
TpamnemnuH. @opmyna | IIomaad  KPUBOJIMHEHWHOW Tpamenuw, O TmepeMenieHud Touku. [loHsTue
Herorona — JleiiGHuna OIIPENENEHHOTO  MHTETpasa. ['eomerpuuecknii ©  (QU3MYECKHH  CMBICT
omnpenenenHoro uTerpaina. ®opmyna Hetorona— JleiiOHuma 2

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.3

Copnepxanue yueOHOTO MaTepralia




Heonpenenennsiit u

Ilonstue HCOMPCACIICHHOI'O MHTCTpajia

ONpeAeIICHHBIN HHTETpaNbl | KoMOMHUPOBAHHOE 3aHATHE 2
Tewma 8.4 ConepxaHue yaeOHOTO MaTepralia
[TonsiTue 00 | 'eoMeTprueCKnii CMBICII ONTPEIEIEHHOTO HHTETrPaa
OINpENIeIEHHOM HHTErpane | KomOMHUpOBaHHOE 3aHSTHE 2
KaK IJI0LIAAN
KPUBOJIMHEWHOH Tpanenun
Tema 8.5 IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE co/iep:KaHue (conepxkanue
OnpeneneHHblil UHTErpal | NPUKJIAAHOTO MOTYJIsH)
B JKM3HHU I'eoMeTpuueckuii cMmbIC omnpeaeraeHHoro wuHrerpaima. @opmyna HeroToHa -
JletiOHwUIIA.
Pemenue 3amau Ha mpuMeHeHHe UHTerpalia JUIsl BBIYUCIECHNUS GU3NYECKUX BETMYHH
U mIomiaaei 4
[IpakTrueckoe 3aHsTHE
Tema 8.6 Coneprkanue yaeOHOTO MaTepuaa
Pemrenne 3ajgad. | [lepBooOpasnas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBooOpasHeiX. Ee mpumeHenue
IlepBooGOpasnas Gyukuuu, | KonrponsHas pabora 2
€€ IpUMEHEHUE
Pasznen 9. 18
Crenenn " KOpPHH.
CrenenHasi QyHKIUSA
Tema 9.1 CogepxaHnue yueOHOTo MaTepuala
Crenennast (yHKUuMs, ee | [TousTue KOpHSI N-OM CTENEHHM U3 JACHCTBUTEIBHOrO uyucia. OyHKIUU y = VX ux OK-01. OK-02
N v v v ” 1
CBOMCTBA ;{Boohfg;zi u rpaduku. CBONCTBA KOPHS N-0¥ CTENEHU . OK-03, OK-04,
POBaHHOE 3aHATHE OK-05, OK-07
Tema 9.2 CogepxaHue yueOHOTO MaTepualia
IIpeobpazoBanue [IpeoOpazoBanue HppallMOHATBHBIX BBIPAXKCHHIMA
BBIPOKEHUI C KOPHAMHU N- | KOMOMHUPOBAHHOE 3aHSTHE 4

Olf cTereHn

Tema 9.3

Copnepxanue yueOHOTO MaTepralia




CpoiictBa  crenenun ¢ | [loHsTHe cTemeHu ¢ JIOOBIM palMOHAIBHBIM IMoKa3areneM. CTeneHHble (QpyHKUIUH,
palMoHaIbHBIM U | UX CBOWCTBA U TpaduKu
JNEUCTBUTEIILHBIM KoMOuHupoBaHHOE 3aHITHE 2
MI0Ka3aTeIsiMu
Tema 9.4 ConepxaHue yaeOHOTO MaTepralia
Pemenne PaBHOCWIIBHOCTh HMppalMOHAIBHBIX YPaBHEHMM M HEPAaBEHCTB. Meroasl HX
HppaIMOHAIBHBIX pemenusi. Pemenre uppannoHaibHbIX YPAaBHEHHN 1 HEPABEHCTB
YPaBHEHHH U HEPABEHCTB | KOMOMHUPOBAHHOE 3aHSTHE 6
Tema 9.5 Conepxkanue yueOHOTO MaTepuaa
Crenenn u KOpHH. | Omnpenenenue creneHHo ¢yHkuuu. Vcnosib3oBaHue ee CBOICTB MpU pelieHUuU
Crenennas GyHKIMS YpaBHEHUH U HEPaBEHCTB 2
KouTtponsHas paborta
Paznen 10. 18
Iloka3aTenbHast
GyHkuus
Tema 10.1 Coneprkanue yaeOHOTO MaTepuaa
[lokazatenpHast QyHkuus, | CrerneHb ¢ MPOM3BOJBHBIM  JCHCTBUTENBHBIM  MMOKa3zaTteaeMm. OrmnpenerieHue
ee CBOICTBa MOKa3aTelbHONH (PYHKLHHU, ee CBOIicTBa U rpaduk. 3HAKOMCTBO C NPUMEHEHHEM
nokasareinbHON (QyHKUMU. PenieHue mokazareiabHbIX ypaBHEHUN (PYHKIHOHAIBHO-
rpau4ecKuM METOI0M 4
KombOuamMpoBaHHOE 3aHsTHE OK-01, OK-02,
OK-03, OK-04,
Tema 10.2 CogepxaHnue yueOHOTo MaTepuala K-05. OK-07
Pemenne mnoxasarenpHbIX | Penienne mnoka3aTeNbHBIX ypaBHEHHIl METOJOM YpaBHUBaHMs IOKaszaTesei, © ’
YPaBHEHUH U HEPABEHCTB | METOJIOM BBEJCHHS HOBOW MEPEMEHHOH, (YHKIIMOHAJIBHO-IPAQUUECKUM METOA0M.
Pemienne noka3aTenbHbIX HEPABEHCTB 8
[IpakTuueckoe 3aHsiTHE
Tema 10.3 Cogepxanue yueOHOTO MaTepralia
Cucrempl NOKa3aTeNnbHBIX | PemeHne cucTeM moka3aTeinbHBIX ypaBHEHHH
YpaBHEHUH Komb6uHnpoBaHHoe 3aHsTHE 4
Tema 10.4 Copnepxanue yueOHOTO MaTepralia




Pemenue 3a71a4.

[Toxa3zatenpHast pyHKIHSA

Pemrenne noxa3arenbHBIX YpAaBHEHMH METOJOM YPaBHUBAHMS IIOKa3aTelne u
METOJIOM BBEJEHHUS HOBOM MEPEMEHHON. Penienre nokasarebHbIX HEPABEHCTB

KoHnTponsHas padora 2
Pazgen 11. Jlorapugmsbi. 30
Jlorapudpmuveckas
GyHkuus
Tema 11.1 Coneprxkanue yueOHOTo MaTepuasa
Jlorapudpm yucna. | Jlorapudwm uncna. JlecITHUHBIN U HATYypaJIbHBIN JTOTapU(MBI, YUCIIO €
JlecATUYHBIN 1 | KoMOWHUpPOBaHHOE 3aHATHE
HaTypaJIbHbIN Jlorapu(msl, 4
YHCIIO €
Tema 11.2 Conepkanue yaeOHOTO MaTepHaia
CpoiictBa  jorapu¢mos. | CBoiicTBa JorapudmoB. Oneparus JorapuGMUPOBAHHSL.
Oneparus KomOunupoBanHoe 3anstue 6
sorapuMupoBaHHs
Tema 11.3 Coxeprxkanue yaeOGHOr0 MaTepuaiia OK-01, OK-02,
Jlorapupmuueckas Jlorapupmuueckas QyHKIMS B €€ CBOWCTBA OK-03, OK-04,
(byHKIHMSA, €e CBOMCTBA KomOuaMpoBaHHOE 3aHTHE 4 OK-05, OK-07
Tema 11.4 Coneprkanue yaeOHOro MaTepuasa
Pemenne [Toustie norapudmuyeckoro ypaBHenus. Onepanus MOTEHIMPOBaHus. Tpu
norapupMHICCKHX OCHOBHBIX METOJa pEIICHUS JIOTapU(PMUYECKUX YPaBHEHHUH: (YHKIHOHAIBHO-
YPaBHEHUH U HEPABEHCTB | rpaduueckuii, METOX MOTEHIMPOBAHHS, METOJ BBEICHHS HOBOI IEPEMCHHOI.
Jlorapudmuueckrue HepaBeHCTBA 8
KomOunupoBanHoe 3aHstue
Tema 11.5 Coneprxanue yueOHOTO MaTepuana
CucteMmsl ANTOPUTM pellIeHHs] CUCTEMbl ypaBHEHMH. PaBHOCHMIIBHOCTH JIOTapU(PMUUYECKUX
sorapu(pMUIECKuX yYpaBHEHUI U HEPaBEHCTB
ypaBHEHUH KombOuHupoBaHHoe 3aHsATHE 2
Tema 11.6 IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE cojepIKaHue (conep:xxanue

Jlorapudmsl B mpupojae H

NPHUKJIATHOTO0 MOILYJIS)




TEXHUKE [Ipumenenne norapudpma. Jlorapudmuueckas coupainb B mnpupoje. Ee
MaTeMaTU4YECKUE CBOMCTBA 4
[IpakTrueckoe 3aHsATHE
Tema 11.7 ConepxaHue yaeOHOTO MaTepralia
Pemenue 3agad. | Jlorapudpmudeckas  ¢ynkuusa.  Pemenume — mpoctedmmx — morapuMUYECKUX
Jlorapugmst. ypaBHEHUI 2
Jlorapudmuueckas KoHTponsHas padorta
byHKIUA
Paznen 12. 10
MHoxkecTBa.  JJIEMEHTbI
Teopuu rpados
Tema 12.1 Conepkanue yaeOHOTO MaTepHaa
MHoxecTBa [Tonsitue muoxkectBa. [logMHuO)kecTBO. Oniepanuu ¢ MHOKECTBAMH
KoMOMHUPOBAHHOE 3aHATHE 2
Tema 12.2 IIpodeccnonanbHO-OPUEHTHPOBAHHOE coJeprkaHue (conep:kanue
Ornepanuu ¢ MHOKECTBAMU | MPUKJIATHOT0 MOIYJIA)
Onepanuu ¢ MHOKecTBaMU. PellieHne npukIIaiHbIX 3a/1a4
[IpakTueckoe 3anaTue 2
Tema 12.3 Coneprkanue yaeOHOro MaTepuasa
I'padsr [Tonsatue rpada. Ces3HbIH rpad, 1epeBo, NUKI rpad Ha MIOCKOCTH OK-01, OK-02,
[IpakTrueckas padota 4 OK-03, OK-04,
Tema 12.4 Copneprxanue yueOHOTO MaTepuana OK-05, OK-07
Pemenue 3a1a4. | Onepanu ¢ MHOXecTBamMHu. OmHcaHue pealbHBIX CHUTYalliii C MOMOIIBIO
MmuosxectBa, I'padbl u ux | mHoxecTB. [IpumeneHue rpad)oB K peIIeHHUIO 33124
MIPUMEHEHHE KonTtponsHas paborta 2
Pazpnen 13. DuemeHTHI 26
KOMOMHATOPHKH,
CTATUCTUKH M TEOPHUH
BEPOATHOCTEH
Tema 13.1 Coneprxanue yueOHOTO MaTepuana




OcHoBHbIE nousTus | IlepectaHoBKH, pa3MeLIeHUs, COUETAHUS.
KOMOHMHATOPHKH
KombOunupoBanHoe 3aHsaTHE.
Tema 13.2 ConepxaHue yaeOHOTO MaTepralia
CoOsiTHe, BEPOATHOCTE | COBMECTHBIE U HECOBMECTHbIE COOBITHS. TeopeMbl O BEpPOATHOCTU CYMMBbI
coObiTHsA.  Clo)KeHHWE W | COOBITHH. YCIIOBHAS BEPOSTHOCTh. 3aBUCUMbBIC U HE3aBUCHMBIC COOBITHS. TeopeMbl

YMHOEHHUE BEPOSITHOCTEN

0 BEPOATHOCTHU MIPOU3BEJICHUS COOBITHH.

KombunmnpoBanHnoe 3anstue

Tema 13.3 IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE co/iep:KaHue (conepkanue
BepostHOCTB B | IPUKJIAJIHOT0 MOLYJIs1)
pohecCHOHATBHBIX OTHOCHUTENBHAS YacTOTa COOBITHSA, CBOMCTBO €€ ycTOMUMBOCTH. CTaTHCTUYECKOE
3a/jayax onpezeneHue BeposTHoCcTU. O1ieHKa BEpOSTHOCTH COOBITUS

[IpakTrueckoe 3aHsTHE
Tema 13.4 Coneprkanue yaeOHOTO MaTepuaa
JuckpetHas  cnydaiHas | Bunasl ciydaiiHbix BenmduH. OmnpeaencHUe TUCKPETHOW CITydailHOW BEMYMHBI.
BEJIMYMHA, 3aKOH ee | 3akoH pachpeiesieHuss JTUCKPETHOM cilydallHOW BelWuuHbl. Ee 4ucioBbie
pacnpeneneHus XapaKTEPUCTUKU

KomOunupoBanHoe 3anstue
Tema 13.5 Coneprkanue yaeOHOro MaTepuasa
3agaun  mareMaTuyeckou | Bapmanmonnsrii  psin.  [lomuron wdactor wu  rucrorpamma. CTaTHCTHUECKHUE
CTaTUCTUKHU XapaKTEePUCTUKH psiJia HAOII01aeMbIX JTaHHBIX

KomOunupoBanHoe 3aHstue
Tema 13.6 IpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJeprkaHue (copep:xkanue
CocraBneHue TaOIUI U | MPUKJIATHOTO MOXYJIs)

AuarpaMm Ha IMPaKTHUKE

HepBI/IIIHaSI o6pa60TKa CTaTUCTHYCCKHUX JaHHBIX. Fpa(pnquKoe HX IIPEACTABJICHUC.
HaxoxnaeHue CpCAHUX XapaKTCPUCTHK, Ha6J'II-OI[aeMBIX JaHHBIX

HpaKTqucxoe 3aHATUC

Tema 13.7

Copnepxanue yueOHOTO MaTepralia




Pewrenne 3ajgad. | DneMeHTsl KoMOMHaTopuku. CoObITHE, BEPOSTHOCTH COOBITHSA. ClOXEeHHE WU
DneMeHTbI YMHOKEHUE BEPOSTHOCTEN
KOMOWHATOPHKH, KonTponsHas padora 2
CTaTUCTUKM U  TEOPHUH
BEPOSITHOCTEN
Pasznen 14. YpaBHenus u 28
HepaBeHCTBa
Tema 14.1 Conepxkanue yaeOHOTO MaTepuaa
PaBHOCWIIBHOCTB PaBHOCUIBHOCTE ypaBHeHMI M HepaBeHCTB. OmnpexneneHusi. OCHOBHbBIE TEOPEMBI
YPaBHEHMH W HEPABEHCTB. | paBHOCWJIBHBIX II€PEX0JaxX B YpPaBHEHUSX M HepaBeHCTBax. OOmIye MeTobl
OOmue MeTobl pEIEHNsT | pellleHHs] YPaBHEHHI: TIePeX0j OT paBeHCTBA (DYHKIMI K PAaBEHCTBY apryMEHTOB 4
JUIS. MOHOTOHHBIX (DYHKIIMH, METOJl pa3joKE€HUs Ha MHOXXHUTEJH, METOJ BBEICHUS
HOBOM MepeMeHHOH, PYHKIHOHAIBHO-TpaduIecKuii MeTo
KombuampoBanHoe 3aHsTHE
Tema 14.2 Conepkanue yaeOHOTO MaTepuaa
I'paduaeckuit MeToq | OOmue METOIbI PEIICHUST HEPABEHCTB: TIEPEX0/ OT CPAaBHECHMSI 3HAUCHHUH (PYHKIIHIA OK-01, OK-02,
pelIeHns YPaBHEHHMH, | K CpPaBHCHUIO 3HAYCHHWH apryMEHTOB JUIS MOHOTOHHBIX (YHKIUH, METOX OK-03, OK-04,
HEPABCHCTB MHTEPBAJIOB, (YHKLIMOHAIBHO-Tpaduueckuii Metoa. I'padudeckuil meron perieHus OK-05, OK-06,
YPAaBHEHUI U HEPABEHCTB 4 OK-07
Kom6uHupoBaHHOE 3aHATHE
Tema 14.3 Coneprkanue yaeOHOro MaTepuasa
VYpaBHenus u HepaBeHCTBa | Onpenenenue MoxAyns. PackpeiTue Monaynas 1o ompeneneHuto. Ilpocreitmime
C MOJyJIEM YPaBHEHUsI U HEPABEHCTBA ¢ MOAYJIEeM. [IpuMeHeHre paBHOCHIIBHBIX IIEPEXOI0OB B
OTIPEJCIICHHBIX TUMAX YPABHEHUI U HEPABEHCTB C MOAYJIEM 4
Kom0OuHupoBaHHoe 3aHsTHE
Tema 14.4 Copneprxanue yueOHOTO MaTepuana
VYpaBHeHHUs M HEPAaBEHCTBA | 3HAKOMCTBO ¢ MapameTpoM. [IpocTeiiie ypaBHeHHs 1 HEpaBEHCTBA C TapaMeTpoOM
C mapaMeTpaMu KombOuHupoBaHHoe 3aHsATHE 6

Tema 14.5
CocraBneHne W pelieHHe

IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO0 MOILYJIS)

coJeprkaHue (conpep:xkanue




npodeccuoHanbHBIX 3a/1a4u | Pemenne TeKCTOBBIX 3a/1a4 MPO(HEeCCHOHATLHOTO COCPKAHUS

C MIOMOIIIbIO YpaBHEHUN [IpakTrueckue 3aHATHS 8
Tema 14.6 ConepxaHue yaeOHOTO MaTepralia
Pemenne 3aga4. | OOmue MEeTo/bl pelleHUs YpaBHEHUN. YpaBHEHUs U HEPABEHCTBA C MOJYJIEM M C
VYpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu

[IpakTrueckoe 3aHsaTHE 2
IIpomexyTounas arrecranus (Jk3ameH) 6

Bcero: ‘ 340




1. VYcioBus pealv3amnuy MporpaMMbl 001eo0pa3oBaTebHON TUCIUTUINHEL «MaTeMaTHKa
3.1. Ocnamenne y4e0HOro kaduHera

Jist peanuzanuy nporpaMMbl yueOHOM AUCHUIUIUHBI «MarteMaThkay npeycMOTpeH
Kabuner «MaTeMaTH4eCKUX ¥ €CTECTBEHHOHAYYHBIX JUCIUILINH»

HauMeHOBaHue ayauropuu u3 nepedns PI'OC

OCHAILCHHBIN:

3.1.1. MarepuanbHO-TEXHUYECKUM 000pyIOBaHUEM (M3 ACTIOPTA):

HaumeHoBaHue omerenuil/No
OcHaneHHoCTh KaduHeTa

ayJMTOPUN
208 ITnomans momernreHus 48 kB. M
Yucio mocagounbix Mect — 30
Crymps 26

Cron npenofaBaTenbckuii 1
JHocka HacteHHas 1
[Ipoextop 1

Okpan_1

[IepconanbHeli KOMIBIOTED 1
Hocka aynuropras 1

Cmnr cucrema 1

Kamozn 1

3.1.2. IIporpaMMHO-METOAMYECKIUM OOECIICUCHUEM

Ne HaunmenoBanue KonunuecTBo
/11 IIT.
1 YyeOHbIe BHI€0DUITEMBI ITo mporpamme 26.02.03
2 [Ipesentanuu ITo mporpamme 26.02.03

3.2. UndopmannonHoe obecriedeHre peaan3anu NporpamMmmbl

B 6ubnuoTteunsiii hoHa KaOuHETa BXOAAT YUSOHUKH, YIEOHO-METOIMUECKHE KOMILIEKTHI
(YMK) (B T.4. u MyJbTHMEAHMIHBIEC), OOCCIEUMBAIOIINE OCBOCHHE YUECOHOH TUCIUTIIUHBI
«MarteMaTuka, PCKOMEHJIOBAHHBIC  JIJIA UCIOJB30BaHUSA B MPOECCHOHATBHBIX
00pa30BaTENIbHBIX OPraHU3AlUAK, PEATU3YIOIIUX O00pPa30BaTEIbHYI0 TPOTPAMMYy CPEIHETO
obmero oopazoBanus B npeaenax OIIOII CITO na 6a3e ocHOBHOrO 00IIero oOpa3oBaHus, HE
CTapIIe MMATH JET ¢ MOMEHTA U3IaHusI.

PekoMeHIOBaHHBIC I€YaTHBIC HM3JAHUSA [0 pealu3alud  00Ieo0pa3oBaTeIbHOM
JHMCLUTUIAHBI TPEJICTABIICHBI B METOIMYECKUX PEKOMEHIALUSAX 110 OPTaHU3alluu 00yUCHHSI.

bubnuoreunsit  ¢oHn KaOMHETa MOXET OBITh  JOMOJHEH  JHIMKIOTEAUSIMU,
CIPaBOYHHKAMH, HAy4yHOU, HAyYHO-TIOMYISPHOW U JPYyroid IUTEpaTypoil Mo BOIpocam
00IIECTBOBETYECKOTO 00pa30BaHUsI.

B nmporiecce ocBoeHus mporpaMmbl yueOHOU TUCIUILIMHBI «MaTtemaTrka oOydaroluecs
JOJKHBI WMETh BO3MOXKHOCTH JIOCTYMa K OJJIGKTPOHHBIM y4eOHBIM MaTrepuaiamM |
oOpa3oBaTeNbHBIM pecypcaM, HWMEIONUMCS B CBOOOJHOM JOCTyne B ceTtd HWHTepHeT
(PMEKTPOHHBIM KHUTAaM, JOKYMEHTaM, XpECTOMATHUSIM, TMpAKTUKymMaMm, TeCcTaM U JpyruM
10/100HBIM pecypcam).



1. OcHOBHBIE TEYATHDBIE U3TAHUA

1. Maremaruka: yueOnux/ bammakos M.U.- 2-e usn., crep. - M: KHOPYC, 2022.
(Cpennee npodeccnonanbrHOE 00pa30BaHUE)

2. Maremaruka: anrebpa W Hadajla MaTEeMaTHYECKOT'O aHaim3a, reoMeTpus. Anredpa u
Hayajia MaTemaruueckoro afainusa. 10-11 kmace. Anumos LI A., Koaarun FO.M., Tkauesa M.B.
u apyrue. - M: IIpocsenienue, 2022.

3. Maremaruka: anreOpa ¥ Hadalia MaTeMaTHYECKOTO aHAIW3a, reoMeTpus. ['eomerpus.
10-11 xnacc. AranacsH JI.C., byryzoB B.®., Kagomunes C.b. u apyrue. - M: IIpocBemienue,
2022.

4. MaremaTuka: aiarebpa M Hayajlla MaTeMaTH4eCKOro aHaiau3a, reomerpus. 10-11
KJlacchl. AnreOpa u Hayajla MaTeMaTHueckoro aHanuza. B 2 u. Yacte 1: YueOHUK 11 yqamuxcst
00pasoBaTeNbHBIX opranu3aiuii (6azoBeiii ypoBens)/Mopakosuu A.I'., Cemenos I[1.B.; Yacts 2.
3aayHuK U1 ydaluxcs o0pa3oBareabHbIX Opranu3anuii (6a30Bbiit ypoBeHb)/ Mopakosuy AT
u apyrue; nox penakuueit Mopakosuua A.I'. - M: Muemo3suna, 2022.

6. Maremaruka: anreOpa W Hayajla MaTEeMaTHYECKOTO aHaimW3a, reoMeTpus. Anredpa u
Havana Matematnueckoro aHanmmsa. 10 kmacc. Hukonbckuit C.M., IloranmoB M.K., PemeTnukos
H.H. n npyrue. - M: [Ipocsemenue, 2022.

7. Maremarnka: anrebpa W Hadajla MaTeMaTHYECKOTO aHaIW3a, reoMeTpus. Anredpa u
Havana MateMmatuueckoro aHanm3a. 11 kmacc. Hukonbckuit C.M., Ilotamor M K., PemernukoB
H.H. n npyrue. - M: [Ipocsemenue, 2022.

8. Maremaruka: anrebpa W Hayaja MaTEeMaTU4YeCKOTO  aHallM3a, TEOMETpPHSL.
I'eometpus.10-11 xmacc. IloropemoB A.B. Maremartuka: anreOpa u Hadajga MaTEMaTHYECKOTO
aHanuza, reometpus. ['eomerpus.10-11 kiacc. [Toropenos A.B. - M: IIpocsemenue, 2022.

9. Maremaruka: anredpa ¥ Hadajga MaTeMaTHYECKOIO aHaiau3a, reoMmerpus. ['eomeTpus.
10 xnacc. AnekcanapoB A.Jl., Bepuep A.JIL., Perxuk B.U. - M: IIpocsenienne, 2021.

10. MaremaTuka: anrebpa M Hayajga MaTeMaTHYECKOrO aHailu3a, TeoMeTpus. [ eoMmerpusi.
11 xnacc. AnekcanapoB A.Jl., Bepuep A.JIL., Peixuk B.U. - M: IIpocBenienne, 2021.

11. Maremaruka: anreOpa M Hayajla MaTeMaTHYeCKOro aHanmu3a, reomerpus. 10
kiacc. Bepuep A.JL., Kapn A.I1. U3parensctBo "l[IpocBemenne". 2022

12. Maremaruka: anredpa U Hayajla MaTeMaTH4eCKOro aHanusa, reomerpus 11 kiacc.
Bepnep A.JIL., Kapn A.Il. U3narensctBo "IIpocBemenue”. 2022

13. Martemaruka: anredpa 1 Hayaia MaTeMaTHYECKOro aHanu3a, reoMeTpus. Airedpa
W HayajJla MareMarudeckoro a”aims3a (B 2 dvactsax) (B 2 wyactax). 10-11 xmacc. Yacte 1:
Mopakosuu A.I'., CemenoB IL.B.; YHacte 2: Mopakosuu A.I'. u apyrue; moja penakuueit
Mopakosuua Al'. "MOLl MHEMO3HWHA". 2022

14. Martemaruka: anredpa 1 Hayaia MaTeMaTHYeCKOro aHanu3a, reoMeTpus. Airedpa
U Hayvaja mareMarudeckoro aHaimusa. 10 kmacc. Mypasun I'.K., Mypasuna O.B. M3narenscTBo
"[Ipocsemenne”.2022

15. Matemaruka: anredpa 1 Hayaia MaTeMaTHYeCKOro aHanu3a, reoMeTpus. Airedpa
U Haydaja MareMarudeckoro aHanmusa. 11 xmacc. Mypasun I'.K., Mypasuna O.B. HU3narenscTBo
"[Ipocsemienne".2022

16. Martemaruka: anrebpa W Hayala MaTeMaTHYEeCKOTO aHaiu3a, TeOMETpHs.
I'eomerpus. 10 knacc. CmupHoB B.A., CmupnoBa .M. "U3narensctBo "lIpocsemenne".2022

17. Martemaruka: anreOpa ¥ Hayala MAaTeMaTHYeCKOro aHallu3a, TeOMETPHs.
I'eomerpus. 11 knacc. CmupHoB B.A., CmupnoBa .M. U3natensctBo "IIpocBemenue".2022



18. Maremaruka. I'eomerpusi. 10 kmacc. Mepsnsak A.I'., Homuposckuit [I.A.,
[Mononckuit B.b.,, Sxup M.C.; mnon penakuueir Ilomonsckoro B.E. MW3parenscTBo
"[Ipocsemenue".2022

19. Maremaruka. I'eomerpusi. 11 kmacc. Mepsnsak A.I'., Homuposckuit [I.A.,
[Mononckuit B.b., Sxup M.C.; mnon penakmueit Ilomonsckoro B.E. "W3parenbctBO
"[Ipocsemenue".2022

20. Matemaruka: anreOpa u Hadajia MaTeMaTHIECKOTO aHau3a, TeoMeTpust. Aireopa
U Hayasia MmaremMaruueckoro ananmsa. 10 kmacc. BunenkunH.S.,MBames-Mycaros O.C.,
HIBapoypn C.U. "MOLl MHEMO3WHA".2022

21. Maremartuka: anreOpa W Havaja MaTeMAaTUYECKOTO aHalM3a, reoMeTpus. Ayredpa u

Hayaja MareMaruueckoro aHamm3a. 11 xmacc. Bunmenkwun H.S., MBames-Mycato O.C.,
HIsapoypn C.U. "MOLL MHEMO3UNHA 2021

2. DJIeKTPOHHBbIE U3IaHUSA

1. Beepoccwuiickue natepaer-onumnuaisl. - URL: https://online-olympiad.ru / (nara
obpamenus: 12.07.2022). - TekcT: 3MEeKTPOHHBIH.

2. Enunas xosutekius mudpoBbix 00pa3oBaTeabHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara oopamienus: 08.07.2022). - TekcT: 3JEKTPOHHBI.
3. NudpopmanronHas cucrema «EquHOe OKHO T0CTyma K 00pa3oBaTeIbHBIM

pecypcamy». - URL: http://window.edu.ru/ (mata oopamienus: 02.07.2022). - Tekcr:
3IEKTPOHHBIMN.

4. Hayunas snexrponnas oudaunoreka (H2B). - URL: http://www.elibrary.ru (mara
obpamenus: 12.07.2022). - TekcT: 3ME€KTPOHHBIH.

5. OTkpeITHI KOUTEK. MaTemaruka. - URL.: https://mathematics.ru / (mara
obparmenus: 08.06.2022). - TekcT: 3MEKTPOHHBIMH.

6. IToBTopuM matematuky. - URL: http://www.mathteachers.narod.ru / (nara
obOpamienus: 12.07.2022). - TekcT: 3ME€KTPOHHBIMH.

7. CrpaBOYHUK 110 MaTEMaTUKE JJIs IIKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mara o6pamienus: 12.07.2022). - Tekcr:
3JIEKTPOHHBIN.

8. Cpennsis MaTemaTHueckas naTepHeT mikoia. - URL: http://www.bymath.net/
(mara oopamenus: 12.07.2022). - TekcT: 2IEKTPOHHBIN.

9. ®epepanbubiii nopran «Poccuiickoe oopazoBanue». - URL: http://www.edu.ru/ (nara
ooparmenus: 02.07.2022). - TekcT: 3EeKTPOHHBIMH.
deepanbHbIil 1IeHTp HHPOPMAIIMOHHO-00pa3oBaTebHbIX pecypcoB. - URL: http://fcior.edu.ru /
(mara obpamenus: 01.07.2022). - TekcT: 2IeKTPOHHBIN
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4, KOHTPOJIL U OICHKA PE3YyJIbTATOB OCBOCHUSA 06m606pa30BaTeJILHOI71 AUCHHUIIIMHBI

KoHTpons u olLieHKa pe3yabTaTOB OCBOCHUS OO0IIe00pa30BaTEIbHON AUCIUILTAHBI
pacKpBIBAIOTCS  4Yepe3 JIMYHOCTHBIC, METalpeJMETHbIC, IUCUUIUIMHAPHBIE PpE3yIbTaThl,
HarpaBJeHHbIE Ha (OPMHUpPOBAHKWE OOIIMX KOMIIETCHLIMH MO pa3feiaM M TeMaM COJep KaHUs
y4eOHOTO MaTepHaa.

Conepxxanmne o00meoOpa3oBaTenbHON JUCHUIUIMHBL «MareMaTHka) HalpaBlIeHO Ha
dopmupoBarrne obmux kommnerenmuin OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7, u
COTIPSDKEHBI C JOCTIDKEHHEM OO0pa30BaTeNbHBIX PE3YJIbTaTOB, perijameHTupoBaHHbBIX DI'OC
COO.

OrneHuBaHuEe 00pPa30BATENBHBIX PE3YJIBTATOB OOYYAIOMINXCA B MPOIECCE OCBOSHUSI UMH
cojiepaHus 00111e00pa3oBaTEIbHON yueOHOM AUCITUTUTHHBI «MaTemMaTika» Ha ypPOBHE CPETHETO
npodeccnoHaIbHOTO 00pa30BaHMsl SIBISIETCA CYIIECTBEHHBIM 3BE€HOM Y4e€0OHOIro Ipoliecca.
[emecooOpa3Ho MPOBOJIUTH OICHHBAHWE OOpPAa30BATENBHBIX PE3YJIBTATOB B XOJE H3YUCHUS
KaXJ/I0TO pasjena oOpa3oBaTeIbHO MporpaMmbl. [t opraHu3anuy U MpOBEACHUS OIEHOYHBIX
MIPOIIETyp MCIOJB3YIOTCS KaK TOTOBBIE CPEJICTBA OIICHUBAHMUS, MPEICTABICHHBIE B IICHXOJIOTO-
MEarOTHYECKOW W METOAMYECKOH JIMTepaType, TaK W CaMOCTOSTENFHO pa3pabOTaHHBIH
WHCTPYMEHTApHUI OLICHKHU.

BaxxHpIM CpescTBOM OIICHKH 00pa30BaTENbHBIX PE3yJIbTATOB BBICTYNAIOT YYeOHBIE
3aJJaHus, TPOBEPSIONINE CIMOCOOHOCTh K PEHICHHI0 Y4eOHO-TI03HABaTEeNbHBIX W y4eOHO-
MPAKTUYECKUX 3aJay, MpeAroaraine BapuaTuBHbIe MyTH PElIeHUs], KOMIJIEKCHbIE 3aaHMUs,
OpUEHTHUpPOBAaHHbIE HA TMPOBEPKY IIEJIOT0  KOMIUIEKCa yMEHUH, KOMIIETEHTHOCTHO-
OpUEHTUPOBAaHHBIE 33JaHUS, IO3BOJISIONINE OLIEHUBATh CPOPMHUPOBAHHOCTDH TPYIIIBI PA3TUIHBIX
YMEHHH 1 0a3upyronirecst Ha KOHTEKCTE COLIMAIbHBIX CUTYaLUH.

[Ipouenypa oueHuBaHus 0Opa30BaTENbHBIX PE3yAbTATOB OOYYAIOIIMXCS BEAETCS
KaXKIIbIM IIperojiaBaTesieM B X0JIe CTapTOBOM, TEKyIIeH, TPOMEKYTOUHOM THarHOCTHKHU.

Pe3ynbTarhl cTapTOBOM AMATHOCTUKU CIYXKAT OCHOBAHUEM JUIS KOPPEKTUPOBKH Y4eOHBIX
MPOrpaMM U MHAUBHUAYaIN3alUN y4eOHON AEITeIbHOCTH 00Yy4YaIOUIerocs, IPYIIbI B I[EJIOM.

B Tekymelt auarHocTuke mpoleaypa OIEHUBAaHUS MOXET ObITh OpraHU30BaHA
MIOCPEJICTBOM:

- OLIEHUBAHUS PE3YJIbTaTOB YCTHOTO OIPOCa;

-OLICHUBAHUS BBITIOJHEHUSI TIO3HABATEIIBHBIX 3a/IaHUH;

- OLIEHUBAHUE PE3yJIbTaTOB TECTUPOBAHHUSL.

[Ipn opranuzanMu W TOPOBEACHUM MPOLEAYPbl OLIEHHWBAaHUSA 0Opa3oBaTeNbHBIX
pe3yNbTaTOB OOYYAIOMIMXCS I1e]1eco00pa3Ho MPEeayCMOTPETh BO3MOXKHOCTh CaMOOLIGHKH U
B3aMMOOIICHKN 3HAHMI/yMeHHI oOyuaromuxcs. [IpeaqmMeToM oleHUuBaHUS ABISIOTCS HE TOJBKO
UTOrOBble 00pa3oBaTesbHbIE pPe3yJabTaThl, HO U JWHAMHKA H3MEHEHMH 3THX pPe3yJlbTaToB B
IIpoIecce BCEro U3y4eHUs] U OCBOEHHS CO/IepKaHMsl yueOHOM TUCIIMITIIHBIL.

Heob6xomuMo y4uTHIBaTH, YTO U3yUEHUE MATEeMAaTHKU MpeIycMaTpUBAaeT KaKk pa3BUTHE
YCTHOM, Tak ¥ pa3BUTUE MHCBMEHHON pedd; MO3TOMY LEeJIecooOpa3sHO BBIICP)KUBATH
COOTBETCTBYIOIIME MPOIOPIUHN B crocoOax MpeabsBICHUs 3alaHUi U GopMarax 0KHIAEMBIX
OTBETOB.

TpeboBanus, mapaMeTpbl U KpUTEPUU OLEHOYHON MPOLEAYPbI JOJDKHBI ObITh U3BECTHBI
oOyyaromumcs 3apaHee, 710 HEMOCPEACTBEHHOIO MPOBEACHUS MPOLEAYpPhl OLIEHUBAHNUS, BKITIOYAs
CaMOOIIEHKY M B3aMMOOLIeHKY. [lo BO3MOXHOCTH, mMapaMeTpbl U KPUTEPUU OLIEHKH JOJKHBI
pa3pabatbiBaTbcl M OOCYXKAAThCS TpEnojaBaTeleM COBMECTHO C CaMHMHU OOYYarOUTUMHCH.



KaxxnmoMy mnapaMmerpy OLICHKH JOJIKHBI

COOTBCTCTBOBATbL KPUTCPUHU OLCHKMH:

3a 4TO

BBICTABJISICTCS Ta WM WHAs OICHKA; B cliydae OaIbHOM OIEHKH - TO WIA HWHOE
KOJIMYECTBOOAIIOB.
Oobmasi/npodeccu Pa3znen/Tema THun oueHoYHbIX
OHAJILHAA MepONnpHUsITHS
KOMIIETEHI[HA
OK 01. Beibupath P 1, Tema 1.1, 1.2, 1.3 TT-o/c®, 1.4, 1.5, | TecrtupoBanue

CTIOCOOBI pelIeHUs
3aja4
podeccrnoHaIbHO
1 NeSTENbHOCTH
MPUMEHUTEITEHO

K Pa3InIHBIM

1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temrr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

VYerHbIM onpoc
Maremaruaecknii JUKTaAHT
NupuBunyansHas
camocTosiTeNnbHas padoTa
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX padoT

KOHTEKCTaM P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 3auura TBOPUECKUX paboT
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 3aiuTa MHAUBUIYATbHbBIX
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, IIPOEKTOB
7.7 11-0/¢,7.8,7.9, 7.10 II-o/c, KonTtposnsHas padora
7.11,7.12,7.13, 7.14,7.15, 7.16, 7.17 Beimonnenne
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 9K3aMEHAIMOHHBIX 3aJaHHI
P9, Temsr 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 [T-o/c,
11.4,11.5,11.6 [T-o/c, 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
II-o/c, 13.6
P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6
OK 02. P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
Hcnonb3oBath 1.6 YcTHbIN onpoc
COBpEMEHHEIE 12) 62’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-0/¢, | Maremarnueckuii JTUKTaHT
CPEAICTBA TONCKa, P 3, Temsn! 3.1, 3.2, 3.3 I[1-o/c, 3.4 HnuBryanbias
aHajusa u P4, Tembi 41,42, 43, 4.4, 45, 46,47 | caMocToaTenbHas padora
HHTEPIPETALINH I-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraieHue pe3yibTaToB

nHpopManuu, u
nH(pOpPMAaLMOHHBIE
TEXHOJIOTHUU JJIs
BBIIIOJTHCHHMS 3a]1a4
npodeccrnoHaIbHO
U JIeITEeIbHOCTHU

PS5, Temsr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 IT-0/¢,7.8,7.9, 7.10 IT-o/c,
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, Temsr 9.1,9.2,9.3,9.4,9.5

MPaKTUYECKUX PadboT
3amuTa TBOPUYECKHUX padoT
3amuTa MHAUBUAYaIbHBIX
IIPOEKTOB

KonTpomnbnas pabota
Brinmonnenue
9K3aMEHAIlMOHHBIX 3aJaHuM

STIpogheccuonanvroe-opuenmupoganioe cooepicamue




P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 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
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 03.
[lmanupoBath u
peann30BBIBAT
coOCTBEHHOE
npodeccrnoHalIbHO
€ M JMYHOCTHOE
pasBuUTHE,
MPEITPUHUMATEITH

CKYIO

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 Tl-o/c,
2.6

P 3, Temn 3.1, 3.2, 3.3 T1-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

TectupoBanue

VYeTHbIM onpoc
Maremarudecknii TUKTaAHT
NupuBunyansHas
camocTosiTeNnbHas padoTa
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX padoT
3ammuTa TBOPUYECKUX padoT
3amuTa MHAUBUYaTbHBIX

JCATEIBHOCTD B P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, MIPOEKTOB
npodeccronansHo | 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, KonTposnbsHas paboTa
i chepe, 7.11,7.12,7.13,7.14,7.15,7.16,7.17 | Boimonuenue
HCIT0JIh30BaTh P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 9K3aMEHALMOHHBIX 3aaHHI
3HaHUs 10 P9, Temsr 9.1,9.2,9.3,9.4,9.5
(buHaHCOBOMI P 10, Temsr 10.1, 10.2, 10.3, 10.4
T'paMOTHOCTH B P11, Temsr 11.1,11.2, 11.3 IT-o0/c,
Pa3IMYHBIX 11.4,11.5,11.6 IT-o/c, 11.7
JKU3HEHHBIX P12, Temsr 12.1, 12.2, 12.3,12.4
CUTYyaIHIX P 13, Temsr 13.1, 13.2, 13.3,13.4, 13.5

II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6
OK 04. P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
DddexTuBHO 1.6 YcTHbIH onpoc
B3amMoneiicreopar | L 2> Tembl 2.1,2.2,2.3,2.4, 2.5 -o/c, | Maremarnueckuii JTUKTaHT

b U paboTaTh B
KOJUICKTUBE U
KOMaHJ1e

2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 IT-0/¢,7.8,7.9, 7.10 IT-o/c,
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, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

WupuBunyanbHas
caMocTosTenbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTHYECKUX padoT
3amuTa TBOPUYECKUX padoT
3amuTa MHAUBUAYaIbHBIX
IIPOEKTOB

KonTpomnbnas pabora
Brimonnenue
9K3aMEHAIlMOHHBIX 3aJaHuM




P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 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
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 05.
Ocy1ecTBIAThH
YCTHYIO U
MUCHEMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM
s3b1Ke Poccuiickoi
denepanuu C
Y4EeTOM
0COOEHHOCTEH
COIMAJIBHOTO U
KYJIBTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temrr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 [1-o/c, 3.4

P4, Temrr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

PS5, Temsr 5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 II-o/c,
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, Temsr 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 IT-o0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6P 9, Temn1 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 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
I1-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

TectupoBanue

VYerHbIM onpoc
Maremaruaecknii JUKTaAHT
NupuBunyansHas
camocTosiTeNnbHas padoTa
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX padoT
3ammuTa TBOPUYECKUX padoT
3amuTa MHAUBUYaTIbHBIX
MIPOEKTOB

KonTponbnas padbora
Brinosnnenue
JK3aMEHAIIMOHHBIX 3aJaHuil




OK 06. ITposiBisATH
Pk JIaHCKO-
MaTpUOTHYECKYIO
IIO3UIIHIO,
JEMOHCTPHUPOBATH
OCO3HAHHOE
IIOBEJICHUE Ha
OCHOBE
TPAIUITHOHHBIX
00IIIeYeIIOBEUYECKU
X IICHHOCTEH, B
TOM YHCIIE C
Y4EeTOM
rapMOHH3aLUU
MEKHAI[MOHAIbHEI
X"
MEXPETUTHO3HBIX
OTHOIIICHHUH,
MIPUMEHSATH
CTaHJApThI
AHTUKOPPYNLIUOHH
Or0 TIOBEICHUS

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 IT-0/¢,7.8,7.9, 7.10 IT-o/c,
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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

TectupoBanue

VYeTHBIT onpoc
MareMaTH4ecKuil JUKTaHT
WNupuBunyanbHas
camocTosiTesnbHas padoTa
[IpencraBnenue pe3yabTaTtoB
IPAKTHYECKUX padoT
3aiuTa TBOPUYECKUX padboT
3amuTa MHANBUYalbHBIX
IIPOEKTOB

KonTponbhas padora
Brimonnenue
DK3aMEHALMOHHBIX 33/IaHUN

OK 07.
CoeiicTBOBATEL
COXPaHEHUIO
OKpYy’Karoleu
Cpelbl,
pecypcocOepexeHu
10, IPUMEHSITh
3HaHUs 00
W3MEHEHUU
KIIuMarTa,
TIPUHIIUIIBI
OCpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ HeKTUBHO
JIECTBOBAThH B
Ype3BhIUANHBIX
CUTYaIUSIX

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 Tl-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

PS5, Temsr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 IT-0/¢,7.8,7.9, 7.10 IT-o/c,
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, Temsr 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 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
I1-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

TectupoBanue

YcTHbIN onpoc
MareMaTH4eCKU TUKTAHT
NunuBunyanbHas
caMoCTosITeNIbHas paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadboT
3ammuTa TBOPYECKUX padoT
3almuTa MHAUBUAYaIbHBIX
MPOEKTOB

KontpospHas padota
Brinonnenue
9K3aMEHAIIMOHHBIX 3aJaHuH
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