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Pabouas mporpamma obrmeoopazoBatenpHol nucnuimuael OJ1.12 Matematuka mist ipodeccun
cpennero mpodeccronanbHoro obpasopanus: 15.01.29 KoHTposep KayecTBa B MAalIMHOCTPOEHMH,
TeXHOJIOrH4YecKOoro npoguis.

Pabouas mporpamma oOmeodpazoBatenpHoil qucuniuuael OJ].12 Marematuka pa3paboraHa Ha
OCHOBE TIPHMEpHOH pabouell TMporpamMMbl 00IIE00pa30BaTEIHLHON MHUCIUILIMHBI «MaremaTrukay s
npodeccroHaIbHBIX 00pa30BaTeNbHBIX OpraHu3alui, yTBepKAeHHOM COBETOM IO OLIEHKE COIEpKaHUs U
Ka4yecTBa MPUMEPHBIX padOvYHMX MporpamMM o0IIe00pa30BaTEIbHOTO U CONUATBHO-TYMaHUTAPHOTO ITHKJIOB
cpennero npodeccuonaapHoro oopazosanuss GI'bOY IIIO UPIIO (ITporokom Ne 14 ot 30.11.2022) m
OpHeHTHpOBaHa Ha peanm3anuio TpeboBannit GI'OC cpemHero obmero od6pazoBaHUs, YTBEPKICHHOTO
npukazoM MwuHoOpHayku Poccum ot 17.05.2012 Ne 413 (c u3MEHEHMSIMH M JOMOJHEHHUSMH Ha
12.08.2022), ®I'OC CIIO mo mpodeccun 15.01.29 Konrpomep kadecTBa B MAIIMHOCTPOCHHH,
YTBEP)KICHHOTO TpukazoM Munuctepcrsa mpocsemenns Poccum ot 13.07.2023 N 528, ¢ yderom
[Ipukaza Munnpocsemmenust Poccuiickoit @enepanun ot 24.08.2022 Ne 762 (pexn. ot 20.12.2022) «O6
yrBepxkaeHun [lopsiaka opraHu3anuu M OCYIIECTBICHHUS OOpa30BaTENBHON JICATEIBHOCTH IIO
0o0paszoBaTeIBHBIM  TIpOrpaMMaM  CcpegHero  npodeccroHambHOTO — oOpasoBaHms»,  IluceMma
Munnpocsemmenuss Poccun ot 14.06.2024 Ne 05-1971 «O HampaBieHWH PEKOMEHIAIMI (BMECTE C
«PexoMeHmaMAMU 1O peajHM3allMd CpedHero oodmero oOpa3oBaHus B NpeAerax OCBOCHUS
00pazoBaTeIbHON TTPOTPAMMBI CPETHEr0 TTPOhEeCCHOHATHFHOTO 00pa30BaAHUS).
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1. OBIIAA XAPAKTEPUCTHUKA PABOYEN ITPOT' PAMMBI
OBIIEOBPA3OBATEJIBHOU JTUCHUIIJIMHBI O/.12 MATEMATHUKA

1.1. MecTo IMCHUILIMHBI B CTPYKTYpe oOpa3oBartebHOi nporpammsbl CITO:

OobmeoOpa3oBarenbHas  auciuumnaa  OJ[.12  MaremaTtnka  SBISETCS  4YacThIO
obmeobpazoBatenbHoro mukia ydeoHoro miaHa [IIIKPC u ¢ yderom mnpodeccruoHanibHON
HanpaBieHHoctd @PI'OC  CIIO mno mpodeccun 15.01.29 KonTposep kauvecTBa B
MALIMHOCTPOEHUH, YTBEP)KICHHOrOo MpHKa3oM MuHucrepctBa mpocsenienuss Poccum ot
13.07.2023 Ne 528.

1.2. Iemun wu mnIaHupyeMble pe3yJIbTaThI
AUCHUTIUHBI:

1.2.1. lleab AUCUMIIIMHBI

Conepxanue mporpamMMmbl 001eoOpazoBaTenbHO auctumiuabl OJ[.12 MatemaTtuka
HATPABIIEHO HA JIOCTIKEHUE PE3YIbTATOB €€ U3yUeHHUs B COOTBeTCTBHH ¢ TpeboBaHusmu OI'OC
COO c yuerom npodeccuonansHoit HanpasienHocTdn GI'OC CIIO.

OCBOeHHMs 001meo0pa3oBaTebHOM

1.2.2. [lnanupyemMblie pe3yJbTaThl 0CBOCHUA 0011e00pa30BaTeIbHON TMCIUIINHBI B

coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Ocoboe 3HaueHne quciuILInHa uMeeT pu popmupoBanuu u pazputuu OK u ITK.

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBAThH CYIICCTBCHHBIH
MpHU3HAK WM OCHOBaHMS IS
CpaBHCHHWs, KiacCUpUKAIMKA U
000011IeHN S,

O6mmue Ilnanupyemble pe3yJibTaThl 00y4eHUs1
KOMIETCHIINH O6uue’ JMCUMILIHHAPHBIE?

OK O1. Betbupath |-  TOTOBHOCTH K  TPYyHdy, | -BIafeTh METONAMH JOKa3aTeIbCTB, aJro-

CTIIOCOOBI pellleHHsT | OCO3HAHHE IICHHOCTH | pUTMaMH PEIISHUS 3a1ay; yMeHue (opMmy-

3amaq MacTepcTBa, TPYIAOII00He; JUPOBATh OIPENEICHNs, aKCHOMBI U Teope-

MPO(pECCHOHANBHON | - TOTOBHOCTh K  AKTHBHOHM | MBI, IPUMEHSATH WX, MPOBOJUTH JIOKa3aTeIh-

e TeTLHOCTH JESATSILHOCTH TEXHOJOTMYECKOW | HBIC PacCyXIECHHUS B XOJIE PEIICHUS 3a/1a4;

[MPUMEHUTENBHO K | U COLMANBHON HAIpPaBIEHHOCTH, | - YMETh OINEPUPOBATH MOHSATHSIMH: CTCIICHb

[PA3TTMYHBIM CIIOCOOHOCTH WHUIMUPOBATh, | YKcHa, JJorapu(dM Ynciia; YMEHHE BBITOIHSITh

KOHTEKCTaM TUIAHUPOBATh U CaMOCTOSITENILHO | BEIUMCIICHHE 3HAYCHWH W Ipeo0pa3oBaHUs
BBITIOTTHSTH TaKyl | BBIPQXCHUH CO CTENEHAMH W JorapudmMamu,
TeATEIHHOCTD; mpeoOpa3oBaHus TPOOHO-PATMOHATHHBIX
- MHTEpEC K Pa3INIHBIM chepaM | BhIPAKCHHH;
npodeccuoHaTbHON - YMEThb OINEPHPOBATh MOHATHUSAMU: PaIHO-
NeSITeTbHOCTH, HaJNbHbIE, WPpalUOHAIBHBIE, [TOKA3aTelb-
OBnazicHue  YHHBEPCAIbHBIMH | HBIC, CTCIIEHHBIE, JOrapu(MMUIECKUE, TPUTO-
y4eOHBIMH  TIO3HABATEIPHBIMU | HOMETPUYECKHE YPABHCHUS W HEPABCHCTBA,
JCHCTBUSMU: WX CUCTEMBIL;
a) 0a30BBIC JIOTUYECKHUE | - YMETh OIECPUPOBATH MOHATHAMU: (YHKITHS,
NCHCTBHS: HenpepbIBHAS (YHKIIHS, POU3BOIHAS, TIep-
- CaMOCTOSITETTFHO | BOOOpa3Hasi,  OMNpPEIEeNICHHBIH  WHTErpa,
(dhopMynupoBaTh M | yMETh HAaXOJIWUTh MPOU3BOTHBIC 3JIEMEHTap-
aKTyaJu3upOBaTh mpobneMy, | HBIX (YHKIHH, MCIIONB3Yys CIpPAaBOYHbBIE Ma-

TEpHaJIbl; UCCIEN0BATh B NMPOCTEHIINX CITy-
Yasix (YHKIUH HA MOHOTOHHOCTH, HAXOJUTb
HauOoOJbIINE M HAUMEHbIIUE 3HAYECHUS
($yHKUMH; cTpouTh Tpadku MHOTOUJIEHOB C
WCIOJb30BaHUEM amnmnapaTa MaTeMaTHYeCKO-

! VKa3bIBAIOTCS JIMYHOCTHBIE M METANPEAMETHBIE pe3ynbTathl n3 ®T'OC COO (B mocnenHeil peJakuyuu oT
12.08.2022) B otrnaroipHOK hopme, hopMHupyeMble 001Ie00pa30BaTeIbHON TUCITUTUTHHON

2 lucuunmHapHbie (IPEAMETHBIE) PE3YIIBTATH YKA3BIBAIOTCS B COOTBETCTBUH ¢ MX MOJIHBIM IepedneM Bo ®I'OC
COO (B mocneaneii pexakmum ot 12.08.2022)




- ONpenensaTh LENu NeSTeIbHO-
CTH, 331aBaTh MapaMeTPhl U KPH-
TEPHUH WX JOCTHKCHHUS;

- BBISBJIATH 3aKOHOMEPHOCTH U
MPOTHUBOpPEYHS B paccMaTpUBae-
MBIX SIBJICHHSX;

- BHOCUTH KOPPEKTHBBI B Jes-
TEeIBHOCTh, OLICHUBATH COOTBET-
CTBHE PE3YJIbTATOB IIEJIAM, OIle-
HUBATh PUCKU TMOCIEICTBUN aes-
TEIBHOCTH;

- pa3BUBaTh
MBIIIJICHAE npu
KU3HEHHBIX MTPOOIJIEM

0) 0a30BBIE HCCIIEIOBATEIHCKUC
JEHCTBUSA:

- BJAJETh HaBBIKAMU Y4eOHO-
HCCIEA0BATENbCKON u
MPOEKTHOM JIeSITENILHOCTH,
HaBBIKAMU paspenieHus
npobiuem;

- BBISIBIIATD
CJIEJICTBEHHBIE
aKTyaJIu3UpPOBaTh 3ajauy,
BBIJIBUTaTh TUTIOTE3Y ee
pelIeHnsi, HaXOUTh apPTyMEHTHI
JUIsL  JTOKa3aTeabCTBa  CBOMX
YTBEPXKICHUM, 3aJ1aBaTh
rapaMeTpbl u KpUTEPUHU
pelieHus;

- aHAIM3UPOBATh IOJIYYCHHBIC B
xoJe perieHus 3a1a4n
pe3yIbTaTHI, KPUTHYECKH
OIICHUBATh HUX JOCTOBEPHOCTb,
MPOTHO3UPOBaTh M3MEHEHHE B
HOBBIX YCIIOBUSIX;

-- YMETh MEPEHOCUTh 3HAHUS B

KpeaTuBHOE
peleHnn

MIPUYUHHO-
CBSI3H u

MMO3HABATEIHHYIO u
MIPaKTHYECKYIO obmactu
JKU3HEIEITEILHOCTH,

- YMETh WHTECTPUPOBATh 3HAHUS
u3 pasHbIX IPEIMETHBIX
o0JiacTei;

-  BBIABUTaTh HOBBIC  HJIEH,
npejaraTh OpUTHHAIBHBIC
MOAXO/IbI U PEIICHHUS;

H CIIOCOOHOCTH 150.4
HICITOJIB30BaHUS B

MO3HABAaTENbHON M COIIMAIbHOM
MIPaKTHKE

ro aHajiu3a; MPUMEHSATH MPOHM3BOIHYIO TpPHU
peIleHUH 3aJ1a4 Ha JIBUKEHIE; pelaTh Mmpak-
TUKO-OPHEHTHPOBAHHBIE 3a7a9u Ha
HAUOOJIBIIINE W HAUMCHBIINE 3HAYCHUS, Ha
HaXOKJICHUE ITyTH, CKOPOCTH H YCKOPEHHUSI;

- YMETh OINEPUPOBATh TOHATHUAMHU: PAIHO-
HaJbHAS (PYHKIIHSA, IOKa3aTeIbHAS (YHKIIHS,
cTrenicHHass  (QyHKIUs, Jorapudmuyeckas
(GyHKIUS, TPUTOHOMETpUYECKHe (QYHKITUH,
oOpaTHble (DYHKIIUM; YMEHHE CTPOUTH Ipa-
(buku W3ydeHHBIX (YHKIHA, HCIOJIH30BaTh
rpaduKd MpHU M3YYCHUH TIPOIIECCOB M 3aBH-
CUMOCTEH, TIPU pEIICHHU 3aJad M3 JAPYTHX
y4eOHBIX MPEIMETOB UM 3ajad W3 pPeallbHOU
JKU3HH, BBIpaXaTh GOpMyTaMu 3aBUCUMOCTH
MEXy BETMINHAMU;

- YMETh peIIaTh TEKCTOBBIC 3a/laudl Pa3HbIX
TUTIOB (B TOM YHCJIEC Ha TPOICHTHI, JOJIU H
4acTH, Ha JBUKEHHE, PadOTy, CTOUMOCTbD TO-
BapoB M yCIyT, HAJOTH, 33Ja4yu U3 001acTu
VIpaBICHUS JTUYHBIMH W CEMEHHBIMH (Pu-
HAHCaMH); COCTaBJISITh BBHIPAXKCHUS, ypaBHE-
HUSI, HEPAaBEHCTBA U WX CHUCTEMBI IO YCIO-
BUIO 33J]a4d, WCCIICJIOBATh IOJIYYCHHOE pe-
IIICHUE U OIICHUBATH IMPABIOMOA00HOCTh pe-
3YJIbTATOB;

- YMETh ONEPUPOBATH MOHATHUSAMU: CPEIHEE
apudmeTnyeckoe, MeauaHa, HauOOJbIIEe U
HavMEHbIIlee 3HAYCHHUS, pa3Max, JUCTICPCHS,
CTaHJAPTHOE OTKJIOHEHHE YUCIOBOTO Habo-
pa; yMeTh U3BJICKaTh, HHTEPIPETHUPOBATH
UHQOPMAIUIO, TIPEJICTABICHHYIO B Ta0JH-
ax, Ha JuarpaMmax, rpadukax, OTpaxkaro-
IIYI0 CBOMCTBAa pEAIbHBIX MPOIECCOB U SB-
JICHWIA, TPEJCTAaBIATh WHOOPMAILUIO C TIO-
MOIIbIO TAOJWII ¥ JHarpamM; HCCIeIOBaTh
CTaTHCTUYECKHUE JaHHBIC, B TOM YHCJIE C
MPUMEHEHUEM TpauuecKuXx METOJ0B U
9JIEKTPOHHBIX CPEJICTB;

- YMETh ONEpPUPOBATH MOHATUSIMH: CITydaii-
HBI OIBIT U CIy4YailHOe COOBITHE, BEpOST-
HOCTh CITy4alHOTO COOBITHS, YMEHHE BBI-
YHUCISTh BEPOSITHOCTh C HCHOJIB30BAHHEM
rpauyYecKux METOJIOB; MPUMEHATH (OpMYy-
JIBI CIIOKEHUS U YMHOXKCHUSI BEPOSTHOCTEH,
KOMOWHATOpHBIE (akTel W (POpMyIBl TIpH
pellicHHH 3ajad; OIICHUBATH BEPOSTHOCTH
PeaNBbHBIX COOBITHIT, 3HAKOMCTBO CO CITydaki-
HBIMU BEJIMYMHAMH, YMEHHE TPHBOIHUTH
NPUMEPBI TPOSBICHUS 3aKOHA OONBINTNX YH-
CeJ B NMPUPOJIHBIX U OOIIECTBECHHBIX SBJICHU-
SIX;

- YMEThb ONEpHpOBaTh TOHATHUSMH: TOYKA,
npsiMasi, TUIOCKOCTh, TPOCTPAHCTBO, JBY-
TPaHHBIA YTOJ, CKPEIUBAIONINECS MPSMBIC,
NapayieNbHOCTh W MEPIEHANKYISIPHOCTh
OPSMBIX M TUIOCKOCTEH, Yroll MEXIy Mps-




MBIMH, YTOJI MEXIY TPSIMOH M TUIOCKOCTHIO,
VIO MEXAY IIOCKOCTSMH, PACCTOSIHHE OT
TOYKH JI0 IIJIOCKOCTH, PACCTOSHHE MEXIY
MPSIMBIMH, PACCTOSTHUE MEXY TLUTOCKOCTSIMU;
YMEHHE HCIIONB30BaTh MPH PEIICHUH 3ajad
u3ydeHHble (AKThl U TCOPEMBI ILIAHUMET-
pYU; yMEHHE OIICHUBATh pa3Mepbl 00BHEKTOB
OKPYKaFOIIIEro MHUpa;

- YMETh OIEPUPOBATH MOHATHSIMH: MHOTO-
TPaHHUK, CEYCHHUE MHOTOrpaHHUKA, KyO0, ma-
pajuieNnenunena, npuMa, nupamuna, Gurypa
Y TIOBEPXHOCTh BPAIICHUS, IMIHHIIP, KOHYC,
map, cdepa, ceuyeHUs (GUIyphl BpAIICHHS,
TUIOCKOCTh, Kacaromiasicsi cepbl, HUIHHIPA,
KOHyCa, IUIOMIAAb TMOBEPXHOCTH MMHPAMUIBI,
MPU3MBI, KOHyCa, MIWIWHAPA, TUIoManb cde-
pBl, 00BeM KyOa, IPSIMOYTONBHOTO Hapauie-
JICTIUIe1a, MUPAMUJIBI, TIPU3MBI, WIHHIPA,
KOHyCa, Iapa; yMEHHE H300pakaTh MHOTO-
TPaHHUKH U TIOBEPXHOCTHU BPAIICHUS, UX CE-
YEHUsSI OT PYKH, C IOMOIIBIO YSPTEKHBIX MH-
CTPYMEHTOB W JJICKTPOHHBIX CPEIICTB; yMe-
HUE pacIlio3HaBaTh CUMMETPHIO B TPOCTPAH-
CTBE; YMEHHE paclO3HaBaTh NPaBUIbHBIC
MHOTOTPaHHUKH;

- YMETbH ONIEPUPOBATH IMOHATUSIMU: TBIKCHUC
B MPOCTPAHCTBE, MOAOOHBIE (DUTYPBI B MPO-
CTPAHCTBE; MCIOJIb30BAaTh OTHOIICHHUE ILJIO-
aJei MOBEPXHOCTEH M 00HEMOB TOTO0HBIX
(buryp npu perieHnu 3aaad;

- YMETh BBIYHCIATH TE€OMETPUYCCKHUE BEIH-
YUHBI (IJIMHA, YTOJI, TUIONMIAb, 00BEM, IIIO-
maab MOBEPXHOCTH), UCTIONB3YS U3YICHHBIC
(hopMyJIBI U METOTBI;

- YMETh ONEpPUPOBATH MOHATHUAMHU: IPSIMO-
yTOoJbHasl CUCTeMa KOOPAHMHAT, KOOPIWHATHI
TOYKH, BEKTOpP, KOOPIWHATHI BEKTOpa, CKa-
JSIPHOE TIPOU3BEICHHE, YToJl MEXIY BEKTO-
pamMu, cyMMa BEKTOPOB, MPOU3BEICHUEC BEK-
TOpa Ha YHCJIO; HAXOAUTH C TIOMOIIBIO H3Y-
YEHHBIX (HOPMYJT KOOPAUHATHI CEPEAUHEI OT-
pe3Ka, pacCTOSTHUE MEXKITy TBYMS TOUKAMU;

- YMETh BBIOMpATh MOIXOAIINN N3YICHHBIN
METOJ| I PEIICHUsS 3aJa4d, Paclio3HABATh
MaTeMaTH4eckue (PakThl U MaTeMaTHUECKUE
MOJECIIA B TIPUPOIHBIX W OOIIECTBEHHBIX SIB-
JIEHUSAX, B HMCKYCCTBE; YMEHHUEC IPHBOIUTH
MpUMEpPhl MaTEMAaTHYECKUX OTKPBITHIA POC-
CUMCKOW W MHUPOBOM MaTeMaTHUYECKOU
HayKH.

- YMETh OIEPUPOBATH TOHSATHSIMH: OTIPEJIC-
JICHWE, aKCUOMa, TeOpeMa, CIICJCTBHE, CBO-
CTBO, TIPHU3HAK, JOKA3aTEIHCTBO, PABHOCHIIb-
HbIC (OPMYITUPOBKU; yMeHHUE (HOpMYyIHUpO-
BaTh O0paTHOE W IMPOTUBOIIOJIIOKHOE YTBEP-
JKICHUE, TIPUBOAUTH MPUMEPHI M KOHTPIIPH-
MEpBI, HMCHOJB30BaTh METOJ MaTeMaTH4e-




CKOU WHIYKIIUH; TIPOBOJIUTH J0Ka3aTCIbHBIC
paccyXIeHusl MpHU pelIeHUH 3a7ad, OIECHH-
BaTh JIOTHYECKYIO TPAaBUIBHOCTH pPacCyxkie-
HUI;

- YMETh ONEepUPOBATH TOHATHIMH: MHOXE-
CTBO, IOJMHOKECTBO, OTEpaIyl HaJ MHO-
JKECTBAMH;, YMEHHUE HCIIOJIb30BaTh TEOPETH-
KO-MHO>XGCTBEHHBII ammapaT JUisi OHCaHUs
pEabHBIX TPOIIECCOB M SIBIICHUH TPHU pelie-
HUM 3a]1a4, B TOM YHCIIE U3 APYTUX YICOHBIX
MPEIMETOB;

- yMeThb ONEpUpOBaTh MOHATHUSAMHU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, rpad Ha TIoc-
KOCTH;, YMCHHE 33JlaBaTh U OMHCHIBATh Ipa-
(Bl pa3IHYHBIME CITOCOOAMH; HWCITOJIH30BATh
rpadsl IPU pEIICHAH 33711,

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU:
COUCTaHWe, TMEPEeCTaHOBKA, YHUCIIO COYeTa-
HUH, 9UCIIO TIEPECTaHOBOK; OMHOM HbIoTOHA;
YMCHHE TPUMEHSITh KOMOMHATOPHBIC (PAKTHI
U pacCyXICHUS JJIs PEUICHHS 33124,

-yMETh OIEPHPOBATH MOHATUAMHU: HATypallb-
HOE€ YHCIIO, [IEJ0€ YHCI0, OCTATOK IO MOAY-
0, PAllMOHAILHOE YHUCIIO, HPPANMOHAIBLHOS
YHUCII0O, MHOXXECTBA HATyPAIbHBIX, LENbIX,
paIiOHANBHBIX, JEHCTBUTENBHBIX  YHCE;
YMECHHE WCIONb30BaTh NPU3HAKH JEIIUMO-
CTH, HAUMEHBIIMK OOIMA ACHUTENL U
HauMeHbIlee 00IIee KpaTHoe, anroputM EB-
KU TIpU PEUIeHHH 3a7ad; 3HAKOMCTBO C
Pa3TUYHBIMH  TTO3WUIIUOHHBIMA CHCTEMaMH
CUHCTICHYIS,

- YMETb CBOOOJIHO OTIEPHPOBATH MOHATHUSIMHU:
CTETNICHh C IIEJbIM IOKa3aTelleM, KOpPEHb
HATYpPaJLHOW CTEIICHU, CTEICHh C paIfo-
HAJBHBIM TIOKa3aTeJeM, CTENeHb C ACHCTBU-
TENbHBIM  (BEIICCTBEHHBIM) IIOKa3aTENIeM,
norapuM YuCia, CHHYC, KOCUHYC U TaHTE€HC
MIPOU3BOJIBHOTO YHCIIA;

- yMEeTh OMNEPHUPOBATH TMOHATHSIMHU: TOXKJE-
CTBO, TOXICSCTBCHHOE IIpeoOpa3oBaHUE,
ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHE-
HUIl W HEPaBeHCTB, PaBHOCHIBHOCTb ypaB-
HCHUI, HEPaBCHCTB U CUCTEM, pallMOHAIIb-
HBIC, HWPpPALUOHAIBHBIE, IOKA3aTeILHBIC,
CTEeTIeHHbIe, JorapupMuIecKne, TPUTOHO-
METpUYEeCKHE YpaBHEHHS, HEPABEHCTBA U CH-
CTEMBI; YMEHHE pellaTh ypaBHCHUS, Hepa-
BEHCTBA M CUCTEMBI C ITOMOIIBIO PA3THYHBIX
MIPUEMOB; peIlaTh ypaBHEHUS, HEPaBEHCTBA
U CHCTEMBI C TTapaMEeTPOM; IPUMEHSTh ypaB-
HEHUS, HEPABEHCTBA, MX CUCTEMBI IS pellie-
HUSl MaTeMaTHYeCKHX 3a/a4 W 3a/1ad U3 pas-
JIUYHBIX 00JIacTel HAYKU U PEaIbHOM KU3HU;
-yMeTh CBOOOJHO OIEPHPOBATH MOHSATUSIMHU:
rpaduk ¢pyHkuuu, oOpaTHas QYHKIUSL, KOM-
nmo3unsd  QYHKIAN, JuHEHHas QYHKITHS,




KBajgparuyHas (YHKIUS, CTereHHas (QyHK-
[UsI C IEJBIM TMOKa3aTelieM, TPUTOHOMETPH-
Yyeckre (QYHKIUH, 00paTHBIC TPUTOHOMETPH-
yeckue (YHKIMH, TTOKa3aTeNIbHas W Jiora-
pudmMudeckass QyHKIIAHA; YMEHHE CTPOUTH
rpadukn GYHKIIAN, BBITOJHATH IPeoOpas3o-
BaHUs rpaduKoB QyHKINH;

YMECHHE WCIONB30BaTh TpauKu (QYHKIHUN
JUISE U3y4YEeHHUsS] TPOIIECCOB M 3aBHCUMOCTEH
MpH PEIIEHUH 3a1ad W3 JPYTUX YIeOHBIX
MPEIMETOB U U3 PEATbHON YKHU3HU, BHIPAKAThH
(dbopMynaMu 3aBHCHMOCTH MEXIy BEJIUYH-
HAMU;

YMEHHE CBOOOJHO ONEPUPOBAThH MOHATHIIMU:
YETHOCTh (PYHKIUH, MEPHOAMYHOCTH (PYHK-
UM, OTPaHUYCHHOCTh (YHKIIUH, MOHOTOH-
HOCTh (PYHKIMH, OJKCTpeMyM (YHKIIHH,
HauOoONbIICE W HAUMCHbBIEE 3HAYCHUS
(YHKIIMU Ha TIPOMEXKYTKE, YMEHHUE IPOBO-
JUTH HCCIeNOBaHNE (DYHKITHH;

YMCHHE WUCIIOIb30BaTh CBOWCTBA M TpaduKu
(OYHKIME 11 pelieHusl ypaBHEHUH, Hepa-
BEHCTB U 33J1a4 C apamMeTpaMu; U300paxarth
HAa KOOPJMHATHOM TUIOCKOCTH MHOXECTBA
pelieHnll ypaBHCHHI, HEPABEHCTB U UX CH-
CTEeM;

- YMeTb CBOOOJHO ONEPUPOBATH MOHSATHAMHU:
MOCIIEI0OBATEIIEHOCT, apU(METHUYECKAs TIPO-
rpeccus, TeOMETpUIecKas mporpeccus, Oec-
KOHEYHO yOBIBaIOIIas reoMeTpruecKasl mpo-
rpeccus; YMEHHUE 3aJlaBaTh IOCJICIOBATEIb-
HOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHT-
HBIX (OPMYIT;

- YMETh ONEpPUPOBATH TMOHSATHSIMH: HEIpe-
PHIBHOCTh (PYHKIIMM, aCHMOTOTHI Tpaduka
(GyHKIMU, TIepBas W BTOpas MPOHM3BOIHAS
(DYHKIIUYM, TEOMETPUYCCKHNA ¥ (DU3HUYCCKUI
CMBICJI TIPOU3BOIHOM, TEPBOOOpa3Hasi, orpe-
JICNICHHBI WHTETpaJl; yMEHHE HaXOJHUTh
acUMIITOTHI Tpadrka GYHKIINW; YMECHUE BBI-
YUCIIATh TPOU3BOJHBIC CYMMBI, TPOHU3BEIC-
HUSI, YaCTHOTO W KOMITO3HMIIUN (QYHKITHIA,
HAXOJIUTh ypaBHEHUE KacaTelbHOW K Tpadu-
Ky (YHKIIHU;

YMECHHE WCIIOJIB30BATh TMPOU3BOTHYIO IS
uccrenoBanuss (GyHKIMNA, U HAXOXKJICHUS
HAWJTYYIIETO PEIICHHs B TPUKIAHBIX, B TOM
YHUCIIE COIUAIBHO-)KOHOMUYECKUX U (hH3u-
YEeCKHX 3a/1a4ax, U OTPE/ICIICHUs] CKOPOCTH
U YCKOPEHUS; HAXOUTh IUIOIMAAH H 00BEMBI
(uryp ¢ NOMOINBI0 WHTETpalia; MPUBOIUTH
MPUMEPBI MATEMATHYECKOTO MOJICIIMPOBAHUS
¢ moMompio auddepeHIHatbHbIX ypaBHE-
HUI;

- YMETh OIIEPUPOBATH TOHITHIMU: KOM-
TUIEKCHOE YHCIIO, COTNPSDKEHHBIC KOMIDIEKC-
HBIC YKCIIa, MOJIYJb U apryMEHT KOMIUIEKC-




HOTO 4YHcia, (opma 3amucH KOMILIEKCHBIX
yucen (reoMeTpuveckasi, TPUTOHOMETpHde-
cKasg W aireOpandeckas); yMEeTh IPOU3BO-
IUTH apu(MeTHuecKne IeHCTBUS € KOM-
TUIEKCHBIMHU YWCJIaMHU; TPUBOANUTH TPUMEPHI
WCTIOJB30BaHMSI KOMIUIEKCHBIX YHICET;

- YMeTb CBOOOJHO ONEPHPOBATH MOHSATHAMHU:
cpenHee apupMeTHIeCcKoe, MeauaHa,
HauOobIee ¥ HAaUMEHbIIIEE 3HAYCHHS, pa3-
MaX, JUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE
JUI OIUCAaHUSl YUCIOBBIX NAHHBIX; YMEHHE
WCCIIEIOBATh CTATHCTUYECKHUE JTaHHEBIE, B TOM
YyHUClie ¢ MPUMEHEHHEeM TpauuecKux MeTo-
JIOB U DIIEKTPOHHBIX CPEACTB; Tpaduyecku
WCCIIEIOBaTh COBMECTHBIE HAaOIMIOACHHUA C
MOMOIIIBIO TUarpamMM PacCEeMBaHUS M JIMHEH-
HOW perpeccuy;

- YMETh HAaXOIHUTh BEPOATHOCTH COOBITHH C
UCIIOJIb30BaHUEM TpapUUECKUX  METOOB;
OPUMEHATh Ui pelleHus 3agad (HopMyIibl
CIOKEHHSI M YMHOXEHUS BEpPOSATHOCTEH,
(dbopMyity TONHON BepOSATHOCTH, (HOpMYITy
bepuymmu, komOuHaTOpHBIE (GaKThl U GOp-
MYJbl; OLIEHHBATH BEPOSTHOCTU pPeabHBIX
COOBITHIA; YMEHHE OIEPUPOBATH HOHATHIMHU:
ClTy4aiiHasi BeTMYMHA, pacIpe/ie]ieHne Bepo-
SITHOCTEH, MaTeMaTHYECKOe OXHUIaHHUE, ANC-
Nepcusl U CTaHAAPTHOE OTKIOHEHHE CIydaii-
HOW BEJIMYMHBI, QYHKIUH PACTIPEICICHUS U
TUIOTHOCTH PaBHOMEPHOTO, MOKa3aTEIbHOTO
U HOPMAJIBHOTO pacHpeAeicHUl; yMeHue
WCTIONB30BaTh CBOMCTBA M3YYEHHBIX pacipe-
JISNICHNH 7Sl pelIeHns 3aa4; 3HaKOMCTBO C
MOHSATHAMH: 3aKOH OOJIBIINX YHCEN, METObI
BBIOOPOYHBIX HCCIIENOBaHWH;, yMEHHE IpH-
BOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OO0Ib-
MIMX YUCeNl B MPHPOJHBIX U OOLICCTBEHHBIX
SIBIICHHSAX;

- YMETb CBOOOJIHO OTIEPHPOBATH MOHATHUSIMHU:
TOYKa, TpsAMas, IIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, JIy4, IUIOCKUH YTrojl, ABYIpaHHBIN
YTOJI, TPEXTPAHHBIN yTOJI, TIepeceKaronInecs,
napajuieJIbHbIE ¥ CKPEIIMBAIOIINECS TIPSMBIE,
NapajyiebHOCTh M MEPIEHANKYISIPHOCTh
OpSMBIX M IUIOCKOCTEH, Yroill MEXIy Mps-
MBIMH, YTOJI MEXIY TPAMOM M TUIOCKOCTHIO,
YTOJI MEXAY TUIOCKOCTSIMH; YMEHHE HCTIONb-
30BaTh MPH PEIICHUH 3a]1a4 U3yUeHHbIC (aK-
THl U TEOPEMBI TUIAHUMETPHH;, YMEHHE OIle-
HUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE ONEepPUpPOBATh MNOHATHAMU:
MHOTOTPaHHUK, CEYE€HHE MHOTOTpaHHHKA,
MPaBWIBHBIA MHOTOTPAHHUK, MMPU3Ma, IHpa-
Muzna, ¢GuUrypa U TOBEPXHOCTb BpAaILECHHS,
UITMHIP, KOHYC, map, cdepa, pa3BepTka Mmo-
BEPXHOCTH, CEYEHHUS KOHyca W ILWIMHIDA,
napajuleIbHbIE OCH WM OCHOBAHHIO, CE€Ye-




HHUE I1apa, MIOCKOCTh, Kacaromasics chepsl,
UIUHIPA, KOHYyca; YMEHHWE CTPOUThH cede-
HHEC MHOTOTpaHHMKAa, H300pakaTh MHOTO-
rpaHHUKH, QUTYpPEl U TIOBEPXHOCTH Bpalle-
HUSI, UX CCUCHHS, B TOM YHUCIIE C MOMOIIBIO
JNIEKTPOHHBIX CPEJICTB; YMEHUE IMPHMEHSIThH
CBOWCTBA TEOMETPHUECKUX (UTYP, CAMOCTO-
SITENBHO (POPMYJTUPOBATH ONPEACIICHUS H3Y-
YaeMblX (Uryp, BBIIBHIaTh THIIOTE3B O
CBOWCTBAX W MpPU3HAKAX TCOMETPHUCCKUX
¢uryp, 000CHOBBIBATH WJIM ONPOBEPraTh WX;
YMEHHE IMPOBOANUTH KIaCCH(PHKAIMIO (QUTYp
M0 Pa3InYHBIM IMPHU3HAKAM, BBITIONHATH HE-
00XOUMBIE TOTIOTHUTEIBHBIC TTOCTPOCHHUS;

- yMeTh CBOOOJHO ONEPHPOBATH MOHSTHSI-
MU: IUIOINAgL (QUryphl, 00beM (QUIypHI, Be-
JWYHHA YTJIa, PACCTOSHHE OT TOYKH JI0
IUTOCKOCTH, PACCTOSTHHE MEXAY TNPSMBIMH,
paccTosiHue MEXJY TUIOCKOCTSMHU, TUIOIIAIb
chepsl, TWIONAIL MOBEPXHOCTH MHPAMUJIBI,
NpU3MbI, KOHyCa, HUIMHApPA, 00beM Kyoa,
NPSIMOYTOJIFHOTO MapajuieNieNuIesa, Mupa-
MUJIBI, TIPU3MBIL, IMIUHJPA, KOHYca, Imapa;
YMEHHE HAXOJUTh OTHOIICHHE O0OBEMOB MO-
JIOOHBIX GUryp;

- YMeTh CBOOOJIHO OIEPUPOBATH MOHATHIMHU:
JIBIDKCHHE, TapaUIelbHbI MEPEHOC, CHUM-
METPHsI Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MTOBOPOT, TIpeoOpa3oBaHme MomM00us, 10100~
HbIe (UTYpPBI; yMEHHE Paclo3HABATh PaBHBIC
U oJ00HbBIC (PUTYPHI, B TOM YHUCIIE B MPUPO-
Jie, WCKYCCTBE, ApXHTEKType; YMCHHE HC-
MOJIb30BaTh TEOMETPUYECKUE OTHOIICHMUS,
HAXOJUTh TCOMETPUUCCKUE BETHUUHBI (JTH-
Ha, yroj, TUIONaab, 00beM) MPH PEUICHUN
3aja4 U3 JAPYrUX Y4eOHBIX MPEIMETOB U U3
peanbHOMN KU3HH;

- yMeTh CBOOOIHO OMEPUPOBATH MOHATHIMHU:
NpsSIMOYTOJIbHAST CHCTEMa KOOPJIWHAT, BEK-
TOp, KOOPAMHATHI TOYKH, KOOPJWHATHI BEK-
TOpa, CyMMa BEKTOPOB, MPOU3BEACHUC BEK-
TOpa Ha YUCIIO, pa3loKEeHUEe BeKTopa 1o Oa-
3HCY, CKaJSIpPHOE TPOM3BEJCHUE, BEKTOPHOE
NPOU3BEICHUE, YrOl MEXIY BEKTOPAMHU;
YMEHHUE HCIOJIb30BaTh BEKTOPHBIA U KOOP-
JUHATHBIN METOJI JUIsl PEIICHUs] TeOMeTpHrUe-
CKHUX 3aJlad W 3a/1a4 JIPyTUX Y4eOHBIX Tpe-
METOB; OMEPHUPOBATh TOHITHUAMH: MaTPHIA
2x2 u 3x3, onpeaennuTeh MaTPHIIBI, TEOMET-
PUYECKHIA CMBICIT OTIPEICTTUTEIS;

- YMETh MOJCIMPOBATH PEAbHBIC CUTYAIUH
Ha S3bIKE MATEMATHKHU, COCTABJISATEL BBIpAXKE-
HUSI, YpAaBHEHNUS, HEPABEHCTBA M X CHCTEMBI
MO YCJIOBHMIO 3aja4M, WCCIICAOBATh MOCTPO-
€HHBIC MOJICITH C MCIOJIL30BAHUEM ammapara
anreOpbl, WHTEPIPETHPOBATh MOTYYCHHBIN
pe3yNIbTaT, CTPOWTh MaTEMAaTHYECKUE MOJIe-
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JU C TIOMOUIBI0 TEOMETPUUYCCKUX TOHATHN U
BEJIMYWH, pellaTh CBA3aHHbIE C HUMHU TpaK-
TUYECKHE 3a/1a4l; COCTABISATH BEPOSITHOCT-
HYI0 MOJENb U UHTEPIPETUPOBATH MOJIYYCH-
HBIHA pe3yJIbTaT; peliaTh MPUKIAIHbIE 3a0a91
CpeICTBAMH MaTEeMAaTHYEeCKOTO aHaln3a, B
TOM YHCJE COLUATBHO-D)KOHOMHYECKOTO U
(huzmuecKoro xapakrepa;

- yMEHHUE BBIOUPATh MOIXOAALINI METOH st
pelieHust 3aJaud; MOHMMAHUE 3HAYUMOCTH
MaTeMaTHKH B U3yYEHUM MPHUPOJHBIX W 00-
IIIECTBEHHBIX MPOLIECCOB U SBJICHUIA; YMEHUE
pacro3HaBaTh MPOSBICHNE 3aKOHOB MaTeMa-
TUKHU B UCKYCCTBE, YMCHUE MPUBOAUTH IPHU-
MEpbl MaTEMaTUYECKUX OTKPBITUH pPOCCHIi-
CKOM 1 MUPOBOI MaTEMaTHUECKON HAYKH

OK 02.
cnonb30BaTh
COBpEMEHHbBIE
Cpe/CTBa TMOKCKA,
aHaM3a u
MHTEPIPETAIUH
nH(pOpMaIuu, u
MH(pOPMAITHOHHBIC
TEXHOJIOTHH JIJTST
BHITTOJTHEHHS 33124
podeccuoHaIbHOM
eSITeNbHOCTH;

B o0mactu 1IEHHOCTH HAay9YHOTO
MO3HAHUSA:

-c(OpMHUPOBAHHOCTH
MUPOBO33pEHHS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
pasBUTHS HaYKH u
00IIeCTBEHHON MPaKTHKH,
OCHOBaHHOT'O Ha JIHAJIOTe
KYJBTYD, CITOCOOCTBYIOIIETO
OCO3HaHWIO CBOETO0 MecTa B

MOJUKYJIBTYPHOM MHUPE;
- COBEPIIEHCTBOBAHUE S3BIKOBOU
W YUTATEIBCKON KyIbTYpPHI Kak
CpeacTBa B3aUMOZCHCTBHS
MEXIy JIOABMH U TO3HAHHS
MUDA;

- OCO3HaHHE IIEHHOCTH Hay4YHOH
NEeSITELHOCTH, TOTOBHOCTh

OCYITIECTBJIATh  NPOCKTHYIO U
HCCIIEA0BATEIHCKYIO
JEATEIbHOCTh UHAUBUAYAIbHO U
B TpYIIIIC.

OsnaaeHue YHUBEPCAITBHBIMU
y4eOHBIMA  TTO3HABaTEIBHBIMHU
JIEHCTBUSIMU:

B) paboTa ¢ mHpOpMaIHeH:

- BIIQJICTh HABBIKAMH TIONyYCHHUS
nH(pOpMAalUd W3 UCTOYHHUKOB
pasHbIX THIIOB, CAMOCTOSTEIBHO
OCYIIECTBISITh TOWCK, aHAJN3,
CUCTEMAaTHU3AIINIO u
WHTEPIIPETaluio  WHGOpMAIIH
pa3IMYHBIX BHIOB U  (GopM
MPEICTABICHUS;

- CO3/1aBaTh TEKCTHI B Pa3JIMIHBIX
(dopmarax ¢ y4eToM Ha3zHAYCHHUS

nHpopMaIuu u 1 (S:10)7
ayJUTOPHH, BbIOUpas
ONTUMAJIBHYIO hopmy

MPEACTABJICHUA U BUSYaJIN3allUU,

- YMETh OINEPUPOBATh TOHATHUAMH: PAIHO-
HaJbHAS (YHKIIWSA, IOKa3aTeIbHAS (DYHKIIHS,
cTerieHHass  (QyHKUuWs, Jorapudmudeckas
(GyHKIUS, TPUTOHOMETpUYECKHEe (QYHKITUH,
oOpaTHble (DYHKIIUM; YMEHHE CTPOUTH Ipa-
(buku M3ydeHHBIX (YHKIHA, HCIOJIH30BaTh
rpaduKd MPpHU M3YYCHUH TIPOIIECCOB M 3aBH-
CUMOCTEH, TIpH PEUICHUH 3a7ad W3 JIPYTUX
y4eOHBIX MPEIMETOB UM 3ajad M3 pPeallbHOU
YKU3HH, BBIpaXaTh GOpMyIaMu 3aBUCUMOCTH
MEXy BETMUNHAMU;

- YMETh OMNEPUPOBATH TMOHATHSIMHU: TOXKJIC-
CTBO, TOXJECCTBEHHOE MpeoOpa3oBaHUe,
ypaBHEHHE, HEPABEHCTBO, CHUCTEMa ypaBHe-
HUI W HEPaBEHCTB, PaBHOCHIHLHOCTH ypaB-
HCHUI, HEPaBCHCTB U CHUCTEM, pallMOHAIIb-
HBlEC, WppalMOHANBHBIE, IOKa3aTeJbHEIC,
CTCTICHHBIC, JOrapu(pMUYECKUe, TPUTOHO-
METPUYCCKUC YPaBHCHUS, HEPABCHCTBA U CH-
CTEMbI, YMETh pellaTh YpaBHEHHS, HEPABCH-
CTBa W CHCTEMBI C MOMOIIbIO Pa3IUIHBIX
MIPUEMOB; pEIlaTh YpaBHEHUS, HEPaBEHCTBA
U CUCTEMBI C IMapaMeTpOM; MPUMEHSITh YpaB-
HEHHUsI, HEpPaBEHCTBA, UX CHCTEMBI JJIsl perie-
HUSl MaTeMaTUYeCKHUX 3a/a4 ¥ 3a/1a4 u3 pas-
JUYHBIX 00NacTeld HAYKW W PEaNbHOM KU3-
HU;

- YMeTh CBOOOJIHO OIEPUPOBATH MOHATHIMHU:
JIBUKCHHE, TapalUICbHBIN TEPEHOC, CHM-
METpHsI Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MTOBOPOT, TIpeoOpa3oBaHme MOmM00us, 0100~
HBIC (PUTYPBI; YMETh paclO3HABATh PABHBIE U
oTI00HKIE (UTYPEI, B TOM YHCJIE B MPUPOJIE,
UCKYCCTBE, apXHTEKTYpe; YMETh HCIOIb30-
BaTh TEOMETPUICCKIE OTHOIICHHUS, HAXOIUTh
TCOMETPHUYCCKUE BEJIUYMHBI (JJIMHA, YTOJI,
Iomanas, 00beM) MPU PENICHHH 3a71ad U3
JPYruX y4eOHBIX MPEIMETOB H U3 PeabHOM
JKU3HU
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- OLIGHMBAaThb JOCTOBEPHOCTb,
JETUTUMHOCTh WH(POPMAIIUH, €

COOTBETCTBHE  TPABOBBIM  H
MOpPaJIbHO-3THYECKUM HOpMaM;

- WCTIOJIB30BaTh cpezacTsa
HH(pOPMAITHOHHBIX u
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH B pelieHun
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpPTraHH3alMOHHBIX 33734 C
cobJroIeHneM TpeboBaHMIA
SPrOHOMHKH, TEXHUKH
0e30IMmacHOCTH, TUTHCHEI,
pecypcocOepeKeHrs, TMPaBOBBIX
W OTHYECKHUX HOPM, HOPM
WHPOPMALTUOHHON
0e30IMacHOCTH;

- BJIAJICTh HaBBIKAMH
pacmo3HaBaHWUs W 3alUTHI

nHpOpMaLuH, HHPOPMATHIOHHOM
0€301aCHOCTH JIMYHOCTH

OK 03.
[InanupoBats u
peanu30BHIBATH
coOCTBEeHHOE
npodeccruoHaIbHO
€ M IMYHOCTHOE
pas3BuTHE,
MIpeITPUHIMATEID
CKYIO
JeSITeIbHOCTD B
npodeccruoHaIbHO
i cdepe,
UCIIOJIb30BaTh
3HAHUA 110
MPaBOBOM U
(uHaHCOBOM
TPaMOTHOCTH B
Pa3IMIHBIX
JKU3HEHHBIX
CUTYaIusX;

B obmactu TTyXOBHO-
HPaBCTBEHHOTO BOCITUTAHUSL:

-- c(hOpMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HaHWUSI,
STHYECKOTO TIOBE/ICHMSI,

- CcHnocoOHOCTH  OIICHUBATh
CUTYAIUIO u MPUHUMATH
OCO3HAaHHBIC peleHus,
OPUCHTHPYACh Ha MOpPAILHO-
HPaBCTBCHHEBIC HOPMBI "
IEHHOCTH;

- OCO3HaHUE JUYHOTO BKIIaja B
IIOCTPOEHUE YCTOWYHMBOTO
Oynymiero;

- OTBETCTBEHHOE OTHOIICHHE K
CBOUM pomuTensM u  (uim)
JPyTUM qrieHaM CEeMbH,
CO3JIaHHI0 CEMBH Ha OCHOBE
OCO3HaHHOTO TPUHSTHS
LICHHOCTEH CEeMEHOM »XU3HU B
COOTBETCTBHH C  TPAJAUIUSIMU
HaposoB Poccuu;

OBnameHue  yHHUBEPCAIbHBIMH
pEryISTHBHBIMU JICHCTBHAMU:

a) caMOOpraHu3aIIHS:

- CAMOCTOSITEIIEHO OCYIIECTBIIATh
MMO3HABATEILHYIO JICATEIHHOCTD,
BBISIBIISITH TIPOOJIEMBI, CTaBUTH U
(dhopMymupoBaTh  COOCTBEHHBIC
3ajlayn B 00pa3zoBaTEILHOM
NeSITEIBHOCTH M KM3HECHHBIX
CUTYaIUsX;

- CaMOCTOSITEILHO COCTaBIIATh
IJIaH peIIeHWs TPOoOIeMBl ¢
YYETOM HWMEIOIUXCS PECypCoB,

- YMETh OINEPUPOBATh TOHATHUAMH: PAIHO-
HAJBHBIC, WPPAMOHAIBHBIC, ITOKA3aTellb-
HBIC, CTCTICHHBIC, JOrapu(MUICCKHUE, TPUTO-
HOMETpPUYECKUE YPaBHEHWS M HEPABEHCTBA,
WX CHCTEMBI;

- yMETh OMNEPUPOBATH MOHATHSIMU: MHOTO-
IpaHHHK, CEUYeHHe MHOTOTpaHHUKa, Ky0, ma-
pauienenunes, Mpu3Ma, mupamua, Gurypa
Y TIOBEPXHOCTH BpAIllCHUS, IWIUHIP, KOHYC,
map, cdepa, ceueHUS QUIYypHl BpAIICHHUS,
TUIOCKOCTb, Kacaromasics cepsl, MWINHIPA,
KOHYCa, IUIOIIAIh TTOBEPXHOCTH IMHPAMHU/IBI,
MPHU3MBI, KOHYyCa, IWIMHAPA, TUIOMaas che-
pBI, 00beM Ky0a, IPSIMOYTOJILHOTO Tapajuie-
Jenunena, MUpaMUIbL, TPU3MBL, TUIHHIPA,
KOHYyca, Illapa; YMEHHE W300pakaTh MHOTO-
IPaHHHUKH ¥ MTOBEPXHOCTH BPAICHUS, UX Ce-
YEeHHUsSI OT PYKH, C TIOMOIIBIO YEePTEKHBIX UH-
CTPYMEHTOB M 3JICKTPOHHBIX CPEJICTB; YMETh
pacno3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE;
YMETh paclo3HaBaTh NPABWIGHBIE MHOTO-
T'PaHHHKH;

- YMETh ONEPUPOBATH MOHATHUAMHU: MPIMO-
yroipHas CHCTEMa KOOPJIHHAT, KOOPIUHATHI
TOYKH, BEKTOp, KOOPIWHATHI BEKTOpA, CKa-
JSIPHOE TIPOU3BEICHHUE, YToJl MEXIY BEKTO-
pamu, CyMMa BEKTOPOB, MPOM3BE/ICHUE BEK-
TOpa Ha YUCIIO; HAXOJWTh C MOMOIIBIO U3Y-
YEHHBIX (DOPMYJT KOOPAUHATHI CEPEAUHEI OT-
pe3Ka, pacCTOSTHHE MEXITy IByMsI TOUKAMH
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COOCTBEHHBIX BO3MOKHOCTEH U
MpEeNOYTEHN;

- JaBaThb  OIICHKY
CUTYaIUsIM;
CIIOCOOCTBOBATH (POPMHUPOBAHHUIO
u MIPOSIBIICHUIO HIUPOKON
SPYAMIIMU B Pa3HBIX OOJIACTIX
3HAHWH, TOCTOSHHO IIOBBIIIATH
CBOI 00pazoBaTeIbHBIN u
KYJbTYPHBIN YPOBCHB;

0) CAMOKOHTPOJIB!

HOBBIM

HCIIOJIb30BaTh PHEMBI
pediekcuu JUTST OILICHKH
CHUTyallid, BBIOOpAa  BEPHOTO
peLIeHHS;

- yMeTh OIICHUBATh PHUCKH |
CBOCBPEMEHHO NPUHUMATh

pELICHUS IO UX CHIKEHHUIO;
B) DMOIIMOHATLHBI  WHTEJUICKT,

MpeANOIaraoIuii
c(hOpMUPOBAHHOCTE:

BHYTpPEHHEU MOTHBAIUH,
BKJIIOUAIONIENH  CTpEMJIEHHE K

JOCTIDKCHUIO LIed U YCIEeXy,
ONTUMHU3M, MHHUIIMATUBHOCTD,
yMEHHUE JIEHCTBOBAThH, UCXO U3
CBOMX BO3MOJKHOCTEI;

- SMIIATHH, BKJIFOYAIOIIEH
CIIOCOOHOCTH IIOHUMATh
SMOIMOHAJILHOE COCTOSIHHE
IPYTUX, YYUTBIBATH €r0 IMpH

OCYIIECTBICHUU KOMMYHUKAIHH,
CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEIKUBAHUIO;
- COIMATTBHBIX
BKJTFOYAIOITIX CIOCOOHOCTH
BBICTpAaWBaTh  OTHOIICHUS  C
JIPYTHMHU JTFOJIbMH, 3a00TUTHCH,
MPOSIBJIATH UHTEPEC U pPa3pelnaTh
KOH(JIMKTHI

HaBBIKOB,

OK 04.
DddexTuBHO
B3aMMOJICHCTBOBATH
1 paboTaTh B
KOJJIEKTUBE U
KOMaH/IE;

FOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSATEILHOCTH n
CaMOOTIpECIICHHUIO;

-OBJIaJIcHUE HaBBIKAMU y4eOHO-
HCCIEAOBATENBCKON, MPOCKTHOU
M COLIMAJILHOM IeATEIHbHOCTH,

Osnagenne YHUBEPCAITBHBIMU
KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas JeATEITHHOCTD:

- TIOHMMaTh H WCIOJIb30BaTh
MPEUMYIIECTBA KOMAaHIHOW H
WHIMBUIyabHON paboThI;

- TPUHUMAThH IEH COBMECTHOM
NESATSIILHOCTH, OPTaHU30BHIBATH
W KOOPJIWHHUPOBATH JICHCTBHUS IO
ee  JIOCTHXKCHHUIO: COCTaBJISTh

- YMETh OINEPUPOBATH MOHATHSIMH: CITydaii-
HBI OIBIT U CIy4YailHOe COOBITHE, BEpOST-
HOCTh CIy4YallHOTO COOBITHS; YMETh BBIYKC-
JSTh BEPOSITHOCTh C HCIOJB30BAaHHEM Tpa-
(hUYecKMX METOJIOB; MPUMEHSTH (POPMYITBI
CIIOKEHHWSI W YMHOXXEHUS BEpPOSTHOCTEH,
KOMOWHATOpHBIE (akThl W (POpMyIBl TIpH
pelieHny 3a/ady; OIICHWBATh BEPOSITHOCTH
PeaNBbHBIX COOBITHIT,; 3HAKOMCTBO CO CITydaki-
HBIMU BEJIIMYMHAMH, YMEHHE TPHBOIHUTH
MPUMEPHI MPOSIBICHUS 3aKOHA OOJBINUX YH-
CeJ B MPUPOJIHBIX U OOIIECTBECHHBIX SBJICHU-
AX;

- YMeTh CBOOOJIHO OIEPUPOBATH MOHATHIMHU:
CTETNICHh C IIEJBbIM I[OKa3aTelleM, KOpPEHb
HATYpaJLHOW CTETEeHU, CTETNEeHb C Paluo-
HAJILHBIM TIOKAa3aTelleM, CTEeNeHb C JICHCTBH-
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IUTaH JHCTBUM, paclpeneisaTh

poau ¢ y4eTOM  MHEHHH
YYaCTHHKOB obcyxnaTh
pe3yIbTaThI COBMECTHOM
paboTHI;

- KOOPAMHUPOBATh U BBIIIOJIHSThH
paboTy B YCIOBHSX pEAILHOTO,

BHUPTYaJIBHOTO "
KOMOWHHUPOBAHHOTO
B3aMMOJICHCTBUS;

- OCYIIECTBJATH IO3UTHBHOC
CTpaTeruyeckoe TMOBEJCHUE B
Pa3INIHBIX CUTYaIUsIX,
MPOSIBIISITH TBOPYECTBO u
BOOOpaxXeHUeE, OBITH
WHUIMATHBHBIM.

OBnameHue  yHHUBEPCAIbHBIMH

PETYISATUBHBIMU JICHCTBUSIMH:
T) MpuHATHE Cce0S ®W JpYyrux

JIIOJICH:

- TOpUHUMATh  MOTHBBl H
apryMeHThl IPYTHX JIIOACH Ipu
aHam3e pe3yJIbTaTOB
EITEIbHOCTH;

- [IIpu3HaBaTb CBOC TIIpaBO H

TENbHBIM  (BEIICCTBCHHBIM) IIOKa3aTENIeM,
norapudm gucia, CHHYC, KOCHHYC U TaHTCHC
MPOU3BOJIBHOTO YHCIIA;

- YMETb CBOOOJIHO ONEPUPOBATH MOHATUSIMU:
rpaduk GpyHkuu, oOpaTHas QYHKIUSL, KOM-
nmo3utisd  QYHKIWAN, JTuHEHHas QYHKITAS,
KBaJpaTHYHast (YHKIHs, CTEMeHHas (YyHK-
Ul C IENBIM MOKa3aTeieM, TPUTOHOMETPHU-
yeckre (QYHKIUH, 00paTHBIC TPUTOHOMETPH-
yeckue (YHKIMH, TTOKa3aTelIbHas W Jiora-
pudmMudeckas QYHKIMH, YMETh CTPOUTH
rpadukn GYHKIIAN, BBITOJHATH IPeoOpas3o-
BaHUs rpaduKoB (HyHKIINH;

- YMETh HCHOJB30BaTh rpaduku QyHKIUH
JUIE U3y4YEeHHUsS] TPOLIECCOB M 3aBHCUMOCTEH
NPy peIleHUH 337a4 U3 JIPYTHX YYeOHBIX
MIPEIMETOB U U3 PEATbHOU YKHU3HU, BHIPAKAThH
(hopMyllaMu 3aBUCHMOCTH MEXJy BEIUYU-
HAMU;

- cBOOOJHO ONEpUPOBATH MOHATHSIMH: YET-
HOCTh (PYHKIIMU, TICPUOIUYHOCTH (YHKIIHH,
OTPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
(YHKIUH, SKCTpeMyM (GYHKIMH, HauOOJIb-
Iee ¥ HaAaUMCHbIee 3HAYCHUS (YHKIMHA Ha
MPOMEXKYTKE; YMETh MPOBOAUTH UCCIIEI0Ba-

s13p1Ke Poccuiickoi
Denepaluu ¢
y4eToM
0coOeHHOCTEH
COLIMaILHOIO 1
KYJTLTYPHOTO
KOHTCKCTa

00IIIECTBEHHBIX OTHOILICHMIA,

- CHOCOOHOCTh BOCIPUHUMATH
pa3IuuYHBIC BUIB HCKYCCTBA,
TPaJWIIUd U TBOPYECTBO CBOETO
W JpYyruxX HapOJOB, OIIYIIATh
AMOIIMOHAJIEHOE BO3JICCTBHE
WCKYCCTBa;

- yOeXIEHHOCTh B 3HAYMMOCTHU
I JAYHOCTA H  OO0IIecTBa
OTCYECTBEHHOTO W  MHPOBOTO
HCKYCCTBA, STHHYECKUX
KYJTbTYPHBIX TpaaIIHIA u
HapOJHOTO TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPXKECHUIO
B pa3HBIX BHJAX HCKYCCTBA,
CTPEMIJICHHE TPOSBIIATH KaueCTBa
TBOPYECKOH JTUIHOCTH;
OBnazeHue  YHUBEPCATBHBIMU
KOMMYHUKATHBHBIMH

npaBo  Jpyrux Jojed  Ha | Hue QYHKIWH,
OIIINOKWY; - YMETh HCIIOJIb30BaTh CBOMCTBA M TpapuKu
- pa3BHUBaTh CIOCOOHOCTh | (pyHKIME Ui pelieHHus ypaBHCHWM, Hepa-
MOHUMATh MHP C TIO3WIMH | BEHCTB W 3aja4 C IapameTpaMu; H300paxaTth
JPYTOTro YeJIoBeKa Ha KOOPJMHATHOH TUIOCKOCTH MHOXECTBA
pelieHn ypaBHCHHI, HEPABEHCTB U UX CH-
CTeM
OK 05 B 00JTacTH ~ ACTETHYECKOTO | - YMETh OIePUPOBATHh MOHATHSIMH: CPEIHEE
OCyIIeCTBIATh BOCITUTAHUS: apudmeTnyeckoe, MeauaHa, HawOOJbIIEe U
[YCTHYIO U - OCTETHYECKOE OTHOIICHWE K | HAaMMEHBIIEe 3HAYCHUS, pa3Max, TUCTIePCHs,
MICHMEHHYIO MUpY, BKIIOYas CTETUKY ObITa, | CTAHAAPTHOE OTKJIOHEHWE YUCIOBOTO Habo-
KOMMYHHKAIIMIO HA | HAYYHOTO M TEXHHYECKOTO | pa; yMEHHE W3BJICKAaTh, WHTEPIPETUPOBATH
FOCyIapCTBEHHOM | TBOpYECTBa, CIOpTa, TpyAa U | WH(OPMAIWIO, TPEACTABICHHYIO B TaOIH-

1ax, Ha auarpammax, rpaukax, oTpakaro-
IIyI0 CBOMCTBAa pEAIbHBIX MPOIECCOB U SB-
JICHWIA, TPEJCTABIATh WHOOPMALUIO C TIO-
MOIIBI0 TAOJUI] U AWArpaMM; HUCCIEA0BaTh
CTaTHCTUYECKHE JaHHBIE, B TOM YHCJIE C
MpUMEHEHHEeM TrpauuecKux METOIO0B U
3JIEKTPOHHBIX CPE/CTB;

- yYMeThb ONEpUPOBaTH MOHATHUSAMHU: TOYKA,
mpsiMasi, TUIOCKOCTh, TPOCTPAHCTBO, MABY-
TPaHHBIA YTOJ, CKPEIUBAIONINECS MPSMBIC,
MapauieIbHOCTh ¥ MEPICHIUKYISIPHOCTh
MPSIMBIX ¥ TUIOCKOCTEH, Yroil MEXIy Hps-
MBIMH, YTOJI MEXIY TPSIMOH M TUIOCKOCTHIO,
Yroid MEXAY IUIOCKOCTSMH, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSHHE MEXIY
MIPSIMBIMH, PACCTOSTHIE MEX/Y IIOCKOCTSIMHU;
- YMETh WCIOJB30BaTh MPHU PEIICHUU 3aaad
U3y4YeHHbIC (aKThl M TEOPEMBI IJIAHUMET-
pHUH; YMEHHE OLIEHWBATh pa3Mepbl OOHEKTOB
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JCHCTBUSAMU:

a) oOmIcHME:

- OCYIIECTBIATh KOMMYHHUKAIIHU
BO Bcex cepax KHU3HU;

- pacrio3HaBaTh HEBepOATHHBIC
cpeacTBa OOIIEHHSA, TTOHHMATH
3HAYCHHUE COIMAJBLHBIX 3HAKOB,
pacrno3HaBaTh MIPEIOCHLUTKH
KOH(QIUKTHBIX ~ CHUTyalliid |
CMSTYaTh KOH(DIUKTHL;

- pa3BepHYTO H JIOTUYHO H3Ja-
raTb CBOIO TOYKY 3PEHHS C HC-

OKpYXKaromero Mmupa

MIOJTb30BaHUEM S3BIKOBBIX

CpEACTB
OK 06. IlposBnsTe | - oOco3HaHME OOydYalomUMKCA | - YMEThb OIEPHPOBATH MOHSATHUAMH: HPAMO-
rpak 1aHCKO- poccuiickoi TpakJIaHCKOW | yroyibHasi cucTeMa KOOPJIMHAT, KOOPIWUHATHI
[aTPUOTHYECKYIO UJICHTUYHOCTH; TOYKH, BEKTOp, KOOPAMHATHI BEKTOpA, CKa-
[103ULINIO, - IIeTICHAINIPaBJICHHOE pa3BUTHE | JIIPHOE NMPOW3BEACHHUE, YToJ MEXAY BEKTO-
IIEMOHCTPHPOBATh | BHYTPEHHEH MO3MLUM JHMYHOCTU | PaMH, CyMMa BEKTOPOB, MPOM3BEICHUE BEK-
OCO3HAHHOE Ha OCHOBE TyXOBHO- | TOpa Ha YUCJIO; HAXOAWTH C ITOMOIIBIO H3Y-
[oBeJCHNE Ha HPaBCTBEHHBIX LHEHHOCTEH | YeHHBIX (OPMYN KOOPAMHATHI CEPEIUHBI OT-
OCHOBE HapoJIOB Poccuiickoli | pe3ka, paccToSHUE MEXIY ABYMS TOUKAMH;
TPaIUIIOHHBIX denepani, HCTOPUYECKHX W | -yMEThb BBIOMPATh MOAXOMAIINN HM3y4EHHBIH
[POCCHICKUX HaIlMOHAJIBHO-KYJIbTYPHBIX METOA Ui peleHus 3aJadyd, pacro3HaBaTh
TyXOBHO- TpaIuLni, ¢dopmupoBaHHe | MareMaTHdeckue (QakTbl U MaTeMaTH4ecKue
HPaBCTBEHHBIX CHCTEMBI 3HAYMMBIX IIEHHOCTHO- | MOJEJU B IIPUPOIHBIX M OOIIECTBEHHBIX SB-

IICHHOCTEH, B TOM
quCIe C yYeTOM
rapMOHU3AIAH
MEKHAITMOHAITBHBIX
1 MEXPETUTHO3HBIX
OTHOIIICHUI,
[MPUMCHSTE
CTaHIApThI
AHTUKOPPYIIIMOHHO
O TIOBEICHUS,

CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILXOHHOTO
MHPOBO33PEHMUSI, TPABOCO3HAHWIS,
IKOJIOTHYECKOM KYJBTYpHI,
CHOCOOHOCTH CTaBUTh LEIH H
CTPOUTH KU3HECHHBIC IJIaHBI;

B 4acTH rpakJIaHCKOTO
BOCITUTAHUSL:

- OCO3HaHUE CBOUX
KOHCTHUTYIIIOHHBIX ~ TIPaB M|

00s13aHHOCTEH, yBaXKCHUE 3aKOHA
U TIPaBOTOPSIIKA;

- TpUHATHE  TPAJIUIUOHHBIX
HAIMOHATHHBIX,
00IIIeYeTIOBEYECKIX
T'YMaHUCTHYSCKUX u
JIEMOKPaTHUECKUX IIEHHOCTEH;

- TOTOBHOCTH MPOTHBOCTOSITH
UJCOJIOTHH IKCTPEMH3MA,
HaIMOHAJIN3Ma, KceHohooum,
JTVCKPUMHHAIH o
COITHAITEHBIM, PENTUTHO3HBIM,
PacoBbIM, HAIIMOHATBHBIM
MPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO
JCITENbHOCTE B HHTEpecax
TPKIAHCKOTO o01ecTRBa,
Y4acTBOBaTh B CaMOYIPABICHUH
B 0011e00pa3oBaTebHOM
OpTaHu3aIun u JIETCKO-

TOHOIICCKUX OpraHu3aluiax;

JEHUSIX, B HCKYCCTBE; yMEHHE NPHUBOAWTH
MpUMEpPhl MaTEMAaTHYECKUX OTKPBITHIA POC-
CUMCKOW W MHUPOBOM MaTeMaTUYECKOU
HayKH.

- YMETh ONEPUPOBATH MOHATHSIMH: CITydaii-
HBI OIBIT U CIy4YailHOE COOBITHE, BEpOST-
HOCTh CIIy9allHOTO COOBITHS, YMETh BBIYHC-
JISATH BEPOSTHOCTb C HCIOIB30BAHUEM Ipa-
(hUYecKMX METOJIOB; MPUMEHSTH (POPMYITBI
CIOXKEHHSA ¥ YMHOXXEHHS BEpOSTHOCTEH,
KOMOWHATOpHBIE (akThl W (PopMyIBl TIpH
pelieHuu 3a7ad; OICHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CITyJaii-
HBIMH BEIWMYMHAMH;, YMEHHE TPUBOJIUTH
MPUMEPHI MPOSBICHUS 3aKOHA OOJIBINUX YH-
CeJ B MPUPOJHBIX U OOIIECTBECHHBIX SBJICHU-
X

15




- YMEHHE B3aUMOJICHCTBOBAThH C
COLIMAJbHBIMU HHCTUTYTaMH B
COOTBETCTBHH C WX (PYHKIHAMHU
Y Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTapHOW U
BOJIOHTEPCKOI1 1eATEIbHOCTH;
MaTPUOTHYECKOTO BOCITUTAHUS:

- c(hOpMUPOBAHHOCTh
poccuiickoin rpax 1aHCKOU
WUICHTUYHOCTH,  TAaTPUOTH3MA,
YBOXCHHS K CBOEMY Hapoy,
YyBCTBAa OTBETCTBEHHOCTH TIEPE
PonuHoi, ropmoctd 3a cBOW
Kpa#, cBoro PonuHy, cBOW S3BIK
U KyJIbTypy, TpOIIIOE H
HacTosAIIee
MHOTOHAIIMOHAILHOTO  Hapoja
Poccuw;

- TIIEHHOCTHOE OTHOIIEHHE K
TOCYy/IapCTBEHHBEIM  CHUMBOJIaM,
HUCTOPUYECKOMY U TPUPOJTHOMY
HaCJIETUIO, MaMSTHUKAM,
TpaaulusM  HapojoB Poccum,
noctwxkeHusM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX
¥ TPY/IE;

- uneiHas  yOeXICHHOCTb,
TOTOBHOCTh K CIy’)KCHUIO H
3aIIATE OreuecTBa,
OTBETCTBEHHOCTH 32 €r0 CyAb0Yy;
OCBOCHHBIE 00y4aroLMUCS
MEXMpPEAMETHbIE TOHATHS W
YHHUBEpCaTbHBIE yaeOHbIe
JeicTBHS (perynsITUBHEIE,
MO3HaBaTEIbHBIC,
KOMMYHHKATHBHEIE);

- CIOCOOHOCTHh WX WCIOJIb30Ba-
HUS B IMO3HABATCIILHOW M COIU-
aNBbHOM TMpPaKTHKE, TOTOBHOCTH K
CaMOCTOSITETIHHOMY  IIJIAHHPOBA-
HUIO ¥ OCYIICCTBIICHHUIO YUeOHOM
NeSITeTbHOCTH, OpraHHu3anyu
y4eOHOTO COTPYIHUYECTBA C TIe-
JAarOTMYeCKUMHU PabOTHUKAMU H
CBEPCTHUKAMU, K YYaCTHIO B TIO-
CTPOCHHH WHANBUAYaTbHOW 00-
pa3oBaTEeNbHON TPAEKTOPHH;

- OBJIQJICHHC HaBBIKAMU Y4EOHO-
HCCIIeIOBATENIbCKOM, MPOEKTHOU
Y COLIMAIHbHOM JIeATEIbHOCTH
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OK 07. - HE TpUHUMATh JCWCTBHS, | - YMETh ONEPUPOBATh MOHATUAME: (QYHKLUS,
ConeiicTBOBaTh NPUHOCAIINE BpeJ OKpYXKaroIieil | HempepblBHAs (YHKIMSA, IPOM3BOIHAS, TIEp-
COXpPaHEHUIO cpene; BOOOpa3Has,  OIpEAEIEHHBII  HHTerpain;
OKpy>Karomen - YMETh MPOTHO3UPOBATh | YMETh HAaXOAWTH MPOW3BOIHBIC 3JIEMEHTAp-
cpeabl, HeOJaronpuaTHble HBIX (DYHKIMH, HCHONB3YS CIIPABOYHBIE Ma-
pecypcocOepekeH | 3KOIOTHYeCKUe HOCJIEACTBUS | TEPUANbl;, UCCIENO0BaTh B IIPOCTEHIINX CIYy-
[0, IPUMEHS T NpeANpUHUMAEMbIX  JIeHcTBUH, | 4asx (yHKIMH HA MOHOTOHHOCTH, HAXOAHUTH
3HAHUS 00 MPeIOTBPAIATh HX; HauOOJbIIME W HAWMEHBIIWE 3HAYCHUS
3MEHEHUH - paclIpuUTh ONBIT | GYHKIHMH; CTPOUTH TPAUKH MHOTOUWICHOB C
KITUMaTa, IPUHIUIbI| JSSITEIbHOCTH  DKOJIOTMYECKOH | MCTONB30BaHHEM ammapaTa MaTeMaTH4ecKo-
0epeKINBOTO HaNpaBJICHHOCTH; ro aHaJln3a; MPUMEHATh MPOU3BOJHYIO MpPHU
[IPOM3BOJCTBA, - pa3pabaThiBaTh IUIAaH PELICHMS | PELICHUM 3a]ay Ha JABHKCHUE; pellaTh IpakK-
b dexkTnBHO npo0jeMbl € YYEeTOM aHaju3a | TUKO-OPUEHTHPOBaHHBIE 3ajauu Ha
neiicTBOBATH B UMEIOIIUXCSl MaTepualbHBIX M | HaMOOJbIIME W HAUMCEHBIIME 3HAYCHHS, HA
Ipe3BbIUAHBIX HEMaTepUaNIbHBIX PECYPCOB; HaXO0’KAE€HUE ITyTH, CKOPOCTU U YCKOPEHMUS;
CUTYaLUsIX; - OCYILIECTBIATH | - yMETh OIEPUPOBATH NOHATUAMU: ABHKEHUE

LeJIeHaNpaBICHHBIH MOUCK | B MPOCTPAHCTBE, MOA0OHBIE (DUTYpPBI B IPO-

MepeHoca CpEeICcTB M CHOCOOOB | CTpaHCTBE; HMCIOJIB30BAaTh OTHOLICHHE ILIO-

IEHCTBUSA B MPO(eCCHOHANBHYIO | majeil moBepXHOCTeH U 00hEMOB MOAO00HBIX

cpeny; (Guryp npu pemeHnu 3a1ay;

- yMETb IEPEHOCUTHh 3HAHHUA B | - YMETh BBIUUCISATH T'€OMETPUYECKUE BEIH-

[103HABaTENIbHYIO U | uMHbl (JUIMHA, yroj, IUIOLIagb, 00beM, IUIO-

[IPaKTUYECKYIO o0JylacT | IIaAb IOBEPXHOCTH), UCIONb3YSI U3yUCHHBIE

KHU3HEIESITEINbHOCTH; (hopMyIBI U METONBI

- mpenjaratb HOBBIE HPOEKTEHL,

OLIEHMBATh UJAEU C TO3ULMHU

HOBH3HBI, OpPUTMHATILHOCTH,

MPaKTUYECKON 3HAYNMOCTH;

- JaBaThb  OLEHKY  HOBBIM

CUTYyaLusM, BHOCHUTh

KOPPEKTHBBl B  JEATEIHbHOCTD,

OLIEHUBATh COOTBETCTBHE

pe3yIbTaTOB LEISIM
[1K 1.3 camocTosTenbHO (POPMYIHPOBATH- YMETh MOJECIUPOBATH pEAIbHBIC CUTYallUU HA
KnaccupunupoBaTh 1 aKTyalnu3UpoOBaTh  MPOOJEMY,I3bIKE MaTEMaTHKH;
Opax ujpacCMaTpUBATh €€ BCECTOPOHHE; [ COCTaBISTh  BBIPAKEHUs,  YpaBHEHHS,
yCTaHaBJIUBATh - YCTaHABIMBaTh CYIIECTBCHHBIHHEPAaBEHCTBA M HUX CUCTEMBI II0 YCJIOBHIO
pUIHHY erolpU3HaK WM OCHOBAaHWA JUIARafadyd, MCCIEAOBAaTh HMOCTPOCHHBIE MOJETH C
BO3HUKHOBEHMUS CpaBHEHMs, KJIacCU(UKALMU  HHCIIOJIb30BaHUEM amnnapara ajreOpsl,

0000111eHMS; MHTEPIPETUPOBATH [OJIY4YEHHBIN pe3ysIbTaT;

- OIpeneNsaTh LEeNd ACATENbHOCTH,- CTPOUTh MaTeMaTH4YeCKUe MOJETH C

BagaBaTh MapameTpbl W KPUTCPHH[IOMOILIBI0  TEOMETPHYECKHX  IOHATHH U

X JOCTHXCHUS; BEIMYMH, pellaTb CBA3aHHbIE C  HHUMY|

- BBIABIITH 3aKOHOMEPHOCTU H[IPaKTHUECKHE 3a7auM;

POTHBOPEYHUS B PACCMATPUBAEMBIX- COCTAaBISITH BEPOSTHOCTHYIO MOJEIb H

BJICHUSX; MHTEPIPETUPOBATH MOJIY4YEHHBIN pe3ysbTaT;

- BHOCUTb  KOPPEKTHBBI Bl pellaTh HNpPUKIagHbIC 3a7auydl CpPEACTBaAMU

IMesITeIbHOCTD, OLICHMBATHMATEMATUYECKOTO aHallM3a, B TOM 4YHCIE

COOTBETCTBHE PE3YJIBTATOB ILEJISIM,ICOIUATEHO-OKOHOMHUECKOTO U (PU3HYECKOTO

OLICHMBATh PUCKH  IOCIEICTBHHXapaKTepa;

InesITeIbHOCTH
MK 2.1. BIaJeTh HAaBBIKAMH  TOMYYCHUS[YyMETh BBIOMpAaTh MOIXONSAIIMNA HW3yYCHHBIH
Ocy11ecTBIATh mHGOpMAIMM W3 ~ HMCTOYHHKOBMETOA JUIS PpEIICHUS 3aJadd, pPaclo3HaBaTh
KOHTpPOJb  COOpPKH[pa3sHbIX THIIOB, caMoCTOﬂTeanOE::aTeMamquKHe GakThl M MaTeMaTHYECKHE,
o CBapKYy|OCYIIECTBIISITh ~ HOUCK,  AaHAJH3,MOJCIM B MPHUPOAHBIX U  OOIIECTBEHHBIX|
M3Ienuil, Y3JI0B HCUCTEMAaTH3aLUIO U[SIBICHUAX, B HMCKYCCTBE; YMEHHE NPUBOIHUTH
KOHCTPYKIHH U3UHTEPIPETALHIO MH()OPMAIHHIPHMEPHI MaTeMaTHYECKUX OTKPBITHH
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[YTJIEpOIUCTHIX
HI3KOJICTHPOBAHH
BIX cranei
CILIABOB.

H

H

|p8.3J'II/I‘lHI>IX BHU 0B n
IIPEACTABIICHUS,
CO3aaBaTb TCKCTBI B PA3JIMYHBIX]

(bopMaTax C YUYCTOM HAa3HA4YCHUIA

MHGbOpMAIUH u 1IeJIeBOH|
Ay TUTOPHH, BBIOMpAs]
ONITUMATTBHY IO hopmy]|
peICTABICHUS U BU3YaIU3aIlUH;

CII0JIb30BATh

H(GOPMAITUOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
peIeHUN KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3amaqy C
COOITIOTICHIEM TpeOOBaHMIA
PPrOHOMUKH, TEXHUKH|

(0€30IaCHOCTH, THTHCHEI,
pecypcocOepekeHrsi, MPaBOBBIX U
DTHYECKIX HOPM, HOPM

(bolepoccpIﬁCKOﬁ U MHUpPOBOM MaTeMaTHYEeCKOM|

HaYKU;

CTPOUTh MAaTEMAaTUUYECKUE MOJAEIH C IMOMOIIbIO
€OMETPUUYECKUX MOHATUN M BEIWYMH, peliaTh
CBSI3aHHbIE C HUMM IpaKTHYECKHE 3ajaul;
COCTAaB/IITh ~ BEPOSATHOCTHYIO  MOJENb Y
MHTEPIPETUPOBATh MOJYYCHHBIA pe3yJbTaT;
pemarb MPHUKIAAHBIE 3aJadyd  CpeICTBaMHy|

CpeacTBAMATEMATUYCCKOTO aHaJIn3a

MH(QOPMAaITMOHHON 0€30MaCHOCTH;
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2. CTPYKTYPA U COAEP)KAHUE OBLIEOBPA3OBATEJIBLHOM
JUCHMUILIAHBI OJ1.12 MATEMATHKA

2.1. O0beM 00meo0pa3oBaTeIbHOM AMCUHUIIMHBI M BUABI Y4eOHOI padoThl

Bun yueOHo# padoThI O0Bem B yacax
O0bem o0pa3oBaTeIbHON NPOrPAMMBbI: 320
B TOM 4HcJIe:
B (hopMe MPAKTHYECKON NOATOTOBKU™ (IIpU HAJIMYMN) 56
caMOCTOsTeNIbHAs yueOHas paboTa -
Bcero yueOHbIX 3aHATHH 312
B TOM 4HcCJIe:
TeOpeTHUecKoe o0ydeHne 198
IIPAKTUYECKUE 3aHATUS 114
71a00paTOpHBIE 3aHATHUS -
KOHCYJbTAUM 2
IIpome:kyTo4yHast aTTecTanus B GopMe JK3aMeHa 6

*[IpakTudeckass TOATOTOBKAa Tpu peanu3anuu  ydeOHoi aucuummuimasl  OJ].12
Marematuka mo mnpodeccun 15.01.29 KonTponep kauectBa B MalIMHOCTpOeHUH, (Ha 0Oaze
OCHOBHOTO 0011ero 00pa3oBaHUsl) OPraHU3YETCS MyTEM MPOBENEHUS NPAKTUYECKUX 3aHATHH,
IpeIyCMaTPUBAIOIINX y4acTHE OOY4YaroLIMXCs B BBINOJIHEHUM OTIEIBHBIX JIEMEHTOB padoT,
CBSI3aHHBIX ¢ OyayIel mpodecCuoHaNbHON e TeTbHOCTHIO.

2.2 O0beM 4acoB Npo(eccHOHATBLHO-OPHEHTHPOBAHHOIO CO/ieP KaHUs (COAepPKAHUE
MPUKJIAJTHOT0 MOYJIf1) MPOrPaMMbl 001e00pa3oBaTeIbHON Y4eOHOH TUCUUIIIMHBI:

Bcero — 56 yacoB, U3 HUX:

— TeopeTHueckoe o0yueHue — 4 yaca;

— MpaKTUYECKUE 3aHATUA — 52 Jaca.
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2.2. TemaTn4yecKuii IJIaH U COJePKAHUE TUCHUILINHBI

DopMupyemble
o0mue
Copnep:xanne yuyeOHOro MaTepuajia (0CHOBHOE M IPO(eccHOHAIBHO- KOMITETeHIHHN
OPHEHTHPOBAHHOE), JIA00PATOPHbIE H NMPAKTHYEeCKHe 3aHATHS, IPUKJIATHOH O0bem
HaumeHnoBaHue pa3ieioB U TeM U
MOAYJIb (IIPU HAJIMYUH), CAMOCTOSITe/IbHAs! pa6oTa o0yuaromuxcs (eciau 4acoB
1IpE/TyCMOTpCHB) npodgeccuoHal
bHbIE
KOMIIeTEeHIIMH
1 2 3 4
OcHoOBHOe coep:kaHne
Pasnea 1. IloBTOpeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 20
Tema 1.1 Conep:xanue yueOHOT0 MaTepHuaJa
Iesp 1 3ajaun MaTEMaTUKK IIPU OCBOCHUHU 2
npodeccun basoBele 3HaHMA W yMEHHS IO MAaTeMaTHKE B MNPOQECCHOHATBHOM U B 2
MTOBCEHEBHON AESTEILHOCTH.
Tema 1.2 Conep:xanue yueOHOT0 MaTepHaJa 2
ucna n Boraucnenns. Buipakerus u JleiicTBYS Hal MOJOKHUTENLHBIME ¥ OTPULATENLHBIME YUCIAMHU, OOBIKHOBEHHBIMU
npeobpa3oBanHs M JICCATUYHBIMU JpoOsMu. JleHcTBUS cO cTeneHsAMH, (OPMYJIbl COKPAIEHHOTO
YMHOKEHHUS.
Tema 1.3. IIpogeccnoHaILHO-OPHEHTHPOBAHHOE coJep:kaHue (conep:xxanue 2 OK-01, OK-02,
I'eomeTpust Ha MIIOCKOCTH NPUKJIATHOT0 MOYJIs1) OK-03, OK-04,
IIpakTHYeckoe 3aHsITHE OK-05, OK-06,
IIpakTuyeckoe 3anusitue Ne 1. Buapl miockux GUryp ¥ UX IIOMAIb. 2 OK-07
[IpaKkTHKO-OpUEHTUPOBAHHBIC 324K B Kypce F€OMETPHUU Ha TNIOCKOCTH K 1'3”
Tema 1.4 Coaeprxanue y4eO0HOr0 MaTepuaJia 4 K 3.3.
IIponieHTHBIE BHIUMCICHUS I[IpakTHyeckoe 3aHsiTHE
IIpakTuyeckoe 3anHsitue Ne 2. IIpocTele TPOIEHTHI, pa3HBIE CIOCOOBI HUX 4
BbluncieHus. ClI0KHbIe IPOLICHTHI
Tema 1.5 Coaeprxanne y4eO0HOro MaTepuaJia
VYpaBHEHHS U HEPABEHCTBA I[IpakTHyeckoe 3aHsITHE 2
IpakTuyeckoe 3aHssTHe Ne 3. JluHeiHble, KBaapaTHbIC, APOOHO-THHEHHBIC 2
YpaBHEHUS U HEPaBEHCTBA
Tema 1.6 Coaeprxanne yueO0HOTo MaTepHuaJia 6
Cucrembl ypaBHEHHUM 1 HEPABEHCTB CriocoObl penieHus: cucteM JIUHEHHbIX ypaBHeHHH. [lonsTus: marpuna 2x2 u 3x3, 6

omnpenenuTenb Matpuilel. Meron ['aycca. CucTteMbl HENTWHEHHBIX YpaBHEHHI.
CucteMbl HEPAaBEHCTB
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Tema 1.7 Cogaeprxanne y4eO0HOTo0 MaTepuaJia 2
BxosiHOM KOHTPOJIb KonTpoabHass padora. Beiuucienus u npeoOpa3oBaHusA. YpaBHCHHS U 2
HEpaBeHCTBA. | eoMeTpHs Ha MIIOCKOCTH
Pasnes 2 IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE 20
Tema 2.1. Coaeprxanune y4eO0HOTo0 MaTepuaJia 2
OCHOBHBIE TTIOHATHS CTEPEOMETPHH. IIpenmer ctepeomerpun. OCHOBHBIE TOHSATHS (TOYKa, TMpsiMas, TIJIOCKOCTB, 2
PacrnonosxeHue mpsMBIX U TUIOCKOCTEN npoctpaHcTBo). OcHOBHBIE  akcHOMBI  cTepeomerpun. llepecekarommecs,
napajjieNnbHble M CKpeluBaromuecs mnpsimble. Ilpu3Hak u  CBOHCTBO
CKpeUIMBaIOUIMXCS MPSIMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (PUTYPHL.
Tema 2.2. Conep:xxanue yueOHOr0 MaTepHaJa 6
[apannensHOCTD MPAMBIX, IPIMOH U [MapannensHple mpsimass u TuiockocTh. Ompenenenne. Ilpusnak. CpoiictBa (c 6
IJIOCKOCTH, TUIOCKOCTEN nokaszarenbeTBoM). [lapamnensusie mnockoctu. Onpeaenenue. [Ipusnak. CBoiictBa
(c nmoxazatenmbcTBOM). Terpasap u ero osmeMeHTHl. llapamnenenumnen u ero
anemMeHThI. CBOMCTBA MPOTHBOIIOIOKHBIX TpaHEeH W TUaroHajei mapaieenuie/a.
ITocTpoenue ceuenuii. Pemenue 3anay.
Tema 2.3. IlepneHaukynsapHOCTb OpsMbIX, | ComepskaHue y4eGHOI0 MaTepuaJjia 2
MPSIMOM ¥ TIJIOCKOCTH, TIIOCKOCTEH [lepnennukynsapasie mpsiMble. llapannenbHble TpsSMBbIE, MEPHEHIUKYISPHBIE K 2
mwiockocTH.  lIpW3HakK  NEPHEHAMKYIIPHOCTH  TPSIMOM M TUIOCKOCTH. OK-01, OK-03,
[oxazatensctBo. Ilepnenaukynsp u HakiaoHHas. [lepneHIUKyIsApHBIE MIOCKOCTH. OK-04, OK-07,
[Ipu3Hak nepneHANKYISpHOCTH IUIocKocTel. JlokaszatenbcTBo. PaccTosHus B [IK 1.3.
MIPOCTPAHCTBE
Tewma 2.4. Conep:xanue yueOHOT0 MaTepHaJa 4
TeopeMma 0 Tpex MepHeHANKYIIpax Teopema o Tpex mneprneHANKYJsApax. Jloka3areabCTBO. YTOJI MEXIy MpsIMON U 4
TUIOCKOCTBIO. YTOJI MEXAY IMIIOCKOCTSIMHU
Tema 2.5. IIpodeccnoHaTILHO-OPHEHTHPOBAHHOE coJep:kaHue (conep:xxanue 4
[NapannensHble, NEPIECHANKYISPHBIE, NPUKJIATHOTO0 MOYJIs1)
CKpEIIHBAIOIIUECS TIPSIMBIE IIpakTHYeckoe 3aHsATHE
IIpakTuyeckoe 3aHsaTHe Ne 4. AKCHOMBI cTepeoMeTpuu. llepreHauKyIsIpHOCTh 4
OpssMOW M IUIOCKOCTH, MNAapajyIeNbHOCTh JBYX NPSAMBIX, TEPIECHANKYISPHBIX
TUIOCKOCTH, IEPICHANKYISIPHOCTD TUNIOCKOCTEH
Tema 2.6. Conep:xanue yueOHOr0 MaTepHaJa 2
Pemenue 3anay. [IpsiMble U TIJIOCKOCTH B KoutpoabHasi pa6oTa. Pacmonokenue mpsSMBIX U IDIOCKOCTEH B MPOCTPAHCTBE. 2
MPOCTPAHCTBE [leprieHAUKYASIPHOCTE M NapaUIEIbHOCTh  MPSMBIX M IUIOCKOCTEH.
CkpemuBaromuecs npsmbie
Pa3znen 3. KoopanHaTbl U BEKTOPbI 16 OK-02, OK-03,
Tema 3.1 | Conepsxanne yueGHoro matepuaia 4 OK-04, OK-07,
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JlexapToBBI KOOPAMHATEI B TPOCTPAHCTBE. JlexapToBel KOOpAMHATHI B MpocTpaHCTBe. [Ipocreiimme 3agauu B KOOpAWHATaX. 4 [IK 1.3,
Paccrosinue Mexy AByMs TOUKaMH. Paccrosinue Mexay JByMs TOUKaMH, KOOPJIMHATHI CEPEUHBI OTpE3Ka IIK 3.3.
Koopnunatsl cepennHbl OTpe3ka
Tema 3.2 Conep:xanue yueOHOT0 MaTepHaJa 6
BekTtops!l B IpocTpaHCTBE. BekTopsr B mpoctpancTtBe. CrokeHHE UM BBIYUTAHHE BEKTOPOB. YMHOXKEHHE 6
VYron Mexnay Bektopamu. CkansipHoe BekTopa Ha uncio. KoMruianapusie BekTopsl. CKalsipHOE MPOU3BEACHUE BEKTOPOB.
MIPOU3BEICHUE BEKTOPOB PasnoxeHnne BeKTOpa Mo TpeM HEKOMILIaHAPHBIM BekTopaM. KoopanHaTel BeKTOpa,

CKaJIIpHOE IPOU3BEJICHUE BEKTOPOB B KOOPJIUHATAX, YOl MEKIY BEKTOpaMH, yroj

MEXIY IPSIMOM U MJIOCKOCTBIO, YIOJI MEXAY INIOCKOCTAMU. Y paBHEHHUE IIOCKOCTH.

I'eoMeTpryeckuii cMpIca onpeaenurens 2x2
Tema 3.3 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE coiepKaHne (conep:xxanue 4
IIpakTHKO-OpHUEHTUPOBAHHBIE 3a1a4H Ha MPUKJIATHOTO MOIYJIA)
KOOPJMHATHON MIIOCKOCTH IIpakTHYeckoe 3aHsATHE

IIpakTuyeckoe 3ansitue NoS. KoopauHaTHash MIIOCKOCTh.  BrrumcieHue 4

paccTosiHuH ¥ momaeii Ha miockoctu. KonnvecTBeHHBIE pacueThl
Tema 3.4 Conep:xanue yueOHOT0 MaTepHaJa 2
Pemenue 3anau. KoopauHaThl 1 BEKTOPBI KoutpoabHnasi padora. J[ekapToBbl KOOPIWHATHEI B IPOCTpPaHCTBE. BeKTOphl B 2

npoctpancTBe. ClloKeHHE W BEIYUTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHUCIIO.

Kommnanapueie BekTophl. CkanspHOe TNpOU3BEICHHUE BEKTOPOB. PasmoxeHnue

BEKTOpa II0 TPeM HEKOMIUIaHapHBIM BekTopaM. [lIpocreiimme 3agaun B

KoopauHatax. KoopaumHatel BEKTOpa, pacCTOSHHE MEXKIy TOYKAMH, KOOPIHHATHI

CepeAMHBl OTpE3Ka, CKaISPHOE IPOU3BEJCHHE BEKTOPOB B KOOPAMHATAaX, Yroi

MEXY BEKTOPaMH, YToJl MEX.ly IPAMON U IJIOCKOCTBIO, YOI MEXY INIOCKOCTSIMU

Pasnes 4. OcHoBBI TpUroHOMeTpuM. TpHroHoMerpuyeckue PyHKIUH 40

Tema 4.1 Cogaeprxanne y4eO0HOr0 MaTepuaJia 4
Tpuronomerpuueckue GyHKIUU Pamuannast mepa yria. [loBopoT Touku BOKpYr Haudama koopawHat. OmpeneneHve 4 OK-01. OK-02
IIPOM3BOJIBHOTO yIUIa, yncia. PaguanHad 1 | cuHyca, KOCHHYCa, TaHT€HCAa W KOTaHTeHCAa. 3HaKW CHUHYCa, KOCHHYCa, TAHTCHCA U OK—O3’ OK-0 4’
rpagycHas Mepa yria KOTaHT€HCa 0 YETBEPTSAM. 3aBUCHMOCTh MEXKIy CHHYCOM, KOCHHYCOM, TAHT€HCOM OK-0 5’ OK-0 6’

Y KOTQHT€HCOM OJTHOT'O M TOTO )K€ yriia OI,<—O7 ’
Tema 4.2 Conep:xanue yueOHOT0 MaTepHaJa 4 IIK 3.3
OCHOBHBIE TPUTOHOMETPUUECKHUE Tpuronomerpudeckne ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC M KOTaHTEHC YTJIOB O 4 o
TokaecTBa. POpMyIbl IPUBEICHHS u - o.. DOpMyJIBl IPUBEACHHS
Tewma 4.3 CuHyc, KOCHHYC, TaHT€HC CyMMBl | Coep:kaHne y4e0HOTro MaTepuaja 8
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Y Pa3HOCTH JIBYX YTJIOB Cymma 1 pazHOCTh cHHycOB. CymMMa M pa3HOCTh KOCHHYcOB. CHHYC M KOCHHYC 8

CuHYyC ¥ KOCHHYC JBOMHOTO yTIa. nBoiHOTO yriia. DopMynel  MOJOBUHHOTO yrima. IIpeoOpa3oBaHUs CyMMEI

dopMyIIpl TOJOBHHHOTO yTiia TPUTOHOMETPUYECKUX (YHKIMA B TPOU3BEACHUE W TPOU3BEICHUS B CYMMY.
BrelpaxkeHue TpUTOHOMETpPUYECKHUX (YHKIMA 4Yepe3 TaHTeHC IOJIOBUHHOTO
aprymenTa. [IpeoOpa3oBaHms MPOCTEHIINX TPUTOHOMETPHUIECCKUX BBHIPKCHHMA

Tema 4.4 Conep:xanue yueOHOr0 MaTepHaJa 2

®ynkiuy, ux ceoiicta. CriocoObl 3a1anust | O6IacTh ONPEICICHUS ¥ MHOXKECTBO 3HaYeHHH (yHKIMHA. YETHOCTh, HEYETHOCTD, 2

(hyHKIMI nepuoANYHOCTh pyHKIMHA. CriocoOb! 3a1aHus (QyHKITHHA

Tema 4.5 Cogaeprxanue y4eO0HOro MaTepuaJia 2

Tpuronomerpruueckue GyHKIIHHA, UX OO6macTh OMpeneNeHMs] 1 MHOXECTBO 3HAUYCHUU TPUTOHOMETPHUYCCKHUX (DYHKITHH. 2

CBOIiCTBa U TpaduKu YETHOCTH, HEUETHOCTD, MIEPUOTUIHOCTHh TPUTOHOMETpHUECKUX (pyHKIHi. CBOMCTBA
U rpaduku QyHKIMH y = COS X, y =sin X, y =tg X, y = ctg X.

Tewma 4.6 Conep:xanue yueOHOT0 MaTepHaJa 2

[IpeobpazoBanne rpaduroB IIpakTHYecKoOe 3aHITHE

TPUIOHOMETPHYECKUX (DYHKIHMI MMpakTuyeckoe 3anaTue Ne6. (Cxatme W pacTsHKCHHE — IpadUKOB 2
TPUTOHOMETPUIECCKUX (hyHKITHIA.
[IpeobpaszoBanue rpa kOB TPUTOHOMETPUIECCKUX (DYHKIIUH

Tewma 4.7 IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE coleprkaHue (coxep:kanue

Onucanne NpoN3BOACTBEHHBIX NMPOLIECCOB | MPHKJIATHOTO MOTYJIsI)

C TIOMOIIIBIO Tpa(UKOB (yHKITHIA IIpakTHYecKoe 3aHIATHE 4
IIpakTuyeckoe 3aHsitue Ne7. lcnosib30BaHHME CBOMCTB TPUTOHOMETPUUECKUX 4
(dyHKIMH B TpodeCcCHOHAIBHBIX 3a1a4ax

Tema 4.8 Conep:xxanue yueOHOT0 MaTepHaJa 2

OGpaTHbIe TpUroHOMeTpHYeckre GyHKInu | OGparHble TpUrOHOMETpUUecKKe GyHKIuK. MX cBocTBA M rpadUKH 2

Tema 4.9 Tpuronomerpuueckue ypaBHeHusa | Copep:kanue y4e0OHOro MaTepuaja 8

U HEPaBEHCTBA VYpaBHeHHE cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. 8
Pemienne TPUTOHOMETPUYECKUX YPaBHEHHU OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKHE YpaBHEHHUS, CBOIAIINECS K KBaJIpaTHBIM, pellaeMble
pa3lioKeHUEeM Ha MHOXKHUTENH, OJHOpoAHbIe. [IpocTeilline TpUroHOMETpUUYECKUE
HEPAaBEHCTBA

Tema 4.10 Conep:xanue yueOHOT0 MaTepHaJa 2

CucTeMBbl TPUTOHOMETPUICCKUX CucteMbl TPOCTEHIITNX TPUTOHOMETPUUIECKAX YpaBHEHUH 2

ypaBHEHUI

Tema 4.11 Coaeprxanune y4eOHOro MaTepuaJia 2
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Pemenwne 3ama4. OCHOBBI TPUTOHOMETPHH. Kontpoannas paodora. I[IpeoOpazoBaHHEe TPUTOHOMETPUYECKHX BBIPAKCHUM. 2
Tpuronomerpudeckue (HyHKIHH Pemenne TpUrOHOMETPUYECKNX YypaBHEHHMH H HEPABEHCTB B TOM HYHCIE C
HCIIOJIb30BAaHUEM CBOUCTB (DYHKITHIA.
Paszgen 5. KommiekcHbIe ynciia 6 OK-01, OK-06,
Tema 5.1 Coaeprxanne y4eO0HOro MaTepuaJia 2 [IK 2.1.
KommexkcHrle uncia [lonstne xommiekcHOro umcna. ComnpspkeHHbIE KOMITIEKCHBIE YWCIa, MOAYJIh U 2
apryMeHT KOMIUIEKCHOTO dwncia. PopmMa 3amucH  KOMITIEKCHOTO — YHCIa
(reomeTpuyeckas, TPUTOHOMETpUYECKas, anreOpanmdeckas). ApupMeTHIecKre
JICHCTBYSI ¢ KOMIUICKCHBIMH YHCIIAMHU
Tema 5.2 Conep:xanue yueOHOT0 MaTepHuaJa
IIpuMeHeHnEe KOMITIEKCHBIX YUCET IIpakTHYeckoe 3aHsITHE 4
IMpakTuyeckoe 3anaTue Ne§. BrIolHEHHE PAacYETOB C MOMOUIBI0 KOMIUIEKCHBIX 4
ymcen. [Ipumepbl HCITOTB30BaHMUS KOMITJIEKCHBIX YHCEIT
Paznen 6. [IpousBoanasi pyHkuuu, ee NpuMeHeHHEe 38
Tema 6.1 Coaeprxanue y4e0HOro MaTepuaJia 2
[TonsaTue nmpoussoaHoi. @OpMyJIbI U Onpe/ieieHue YMCIIOBOM TMOCIIEAOBATEILHOCTA U CIIOCO0BI ee 3amanusi. CBoiicTBa 2
npasuia [ depeHmpoBaHust YHUCIIOBBIX TIOCIENoBaTeIbHOCTEH. Omnpeenenne mpeaena IMOCIe0BaTeIbHOCTH.
Boruncnenne  mpenenoB  mocnemoBatenbHocTed.  Ilpemen  GyHkmmum - Ha
oeckoneunoctu. [Ipenen pynkiuu B Touke. [Ipupamenne aprymenra. [Ipupamnienne
¢byHKIMU. 3ajadyy, TNPUBOAAIINE K TMOHSATHIO TpOU3BOAHOW. OnpejencHue
MIPOU3BOIHON. AJITOPUTM OTBICKAHUS MPOU3BOTHOM
Tema 6.2 Coaeprxanue y4e0HOT0 MaTepuaJia 6
HIponsBoaHbIC CyMMBI, Pa3HOCTH dopmynsl guddepeniuporanus. [IpaBuna nuddepeHIUPOBaHUA 6 OK-01, OK-02,
MIPOU3BEIICHUS, YaCTHOTO OK-03, OK-04,
Tema 6.3 Copgep:kanue y4e0HOro MaTepuaia 4 OK-05, OK-06,
IIpon3BoAHBIC TPUTOHOMETPHYCCKHX Onpenenenne cioxHoW QyHKIUU. [Ipon3BogHAS TPUTOHOMETPUUSCKUX (DYHKITHIMA. 4 OK-07,
dbyakuwmii. [Tpon3BoaHas CIOXKHON ITpom3BOHAS CIIOKHON (DYHKIIHH TIIK 2.1.
dbyHKIIH
Tewma 6.4 Coaeprxanue y4e0HOTo MaTepHuaJia 2
[TousaTHE O HENPEPHIBHOCTH (DYHKIIHH. [Tonsitue HempepwiBHOH (yHknuu. CBoiicTBa HemnpepbiBHOH (QyHKIMH. CBS3b 2
Meron nxrepBanos MEX]y HEMPEPBIBHOCTBIO M JU(D(HEPEHIIMPYEMOCThIO (QYHKIIMU B TOYKE. AJTOPUTM
pelICHUs HEPaBEHCTB METOJIOM HHTSPBAJIOB
Tema 6.5 Coaeprxanue y4e0HOro MaTepHuaJia 4
['eomeTpudecKnii N pU3NIECKUH CMBICT I'eoMeTpuyecKuii CMBICT MPOU3BOAHON (YHKIIMH — yriaoBoH Ko3(h(HUIUCHT 4

MPOU3BOTHOU

KacaTeNbHOM K rpaduKy (QYHKIUH B TOYKE. YpaBHEHHE KacaTelIbHOH K rpaduky
(yHKUMU. AIITOPUTM COCTaBJICHHs YpPaBHEHHsI KacaTelbHOW K rpaduky GyHKUUH
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y=f(x)

Tema 6.6 Coaepixanue yueOHOro MaTepuaJia 2
@uU3HYECKUI CMBICI IPOU3BOJIHON B IIpakTHYecKoe 3aHITHE
po(eCCHOHAIBHBIX 3a/1a4ax MpakTuyeckoe 3ansaTe Ne9., Ouznyeckuii (MEXaHUICCKHIA) CMBICI TTPOU3BOTHOM 2
— MTHOBEHHAsl CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
Tema 6.7 Coaep:xanue yueOHOro0 MaTepuaJia 4
MownorounocTs ¢pyHkunu. Touku Bospacranne u yObiBaHMe (QYHKIHH, COOTBETCTBHUE BO3pacTaHUA W YOBIBaHUS 4
SKCTpEMyMa ¢yHKUIMM 3HaKy mpou3BonHOW. [loHATHE TPOM3BOJHOM BBICIIETO MOPSAKA,
COOTBETCTBHE 3HAKa BTOPOM MPOU3BOJHON BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKITUH Ha
oTpe3ke. 3a/laud Ha MaKCUMYM W MHHUMYM. [IOHSITHE acHMIITOTHI, CIIOCOOBI HX
ompeesieHus. ANTOPUTM HccieoBaHus (QYHKIMHW M TIOCTPOCHUS ee rpaduka c
MTOMOIIIBIO MPOU3BOIHON. J[poOHO-TMHEeHHAs QyHKITNSA
Tewma 6.8 Coaepixanue y4eOHOT0 MaTepuaJia 4
Hccnenopanne GyHKIMEI M IOCTPOCHHE UccnenoBanne (hyHKIIMM HA MOHOTOHHOCTH M IIOCTPOCHUE TPAUKOB. 4
rpadukoB
Tewma 6.9 Haubonbinee 1 HanMeHbIIIee Conep:xanue yueOHOT0 MaTepHaJa 2
3Ha4Y€HUA QYHKIMH HaxoxmeHre HanOONBIIEr0 W HAWMMEHBIIECTO 3HAYCHWH (GYHKIIAN, MOCTPOCHUE 2
rpa)KOB MHOTOWICHOB C MCIIOJB30BAHUEM allllapaTa MaTEMaTHIECKOTO aHaN3a
Tema 6.10 IIpogeccnoHaILHO-OPHEHTHPOBAHHOE coep:KaHne (conep:xxanme 6
HaxosxneHue onTuManbHOIO pe3yibTaTta ¢ | MPHKJIAJTHOTO MOIYJIsT)
MTOMOIIIHIO TIPOU3BOTHOM B IPAKTHUYECKUX [MpakTuyeckoe 3aHsaTHE
3anaqdax IIpakTuyeckoe 3anusitue Nel(. Hanvensiree n HaubopIiee 3Ha9eHUE QYHKITHH 6
Tema 6.11 Conep:xanue yueOHOT0 MaTepHaJa 2
Pemenue 3agau. [IponsBognas ¢pyHkuum, ®opmynsl u npaBwia aguddepeniupoanus. VccinenoBanue GyHKIHNA C TTOMOIIBIO 2
ee MPUMEHEHHE npon3BoAHON. HanGombiiee 1 HanMeHbIIIee 3HaYCHUs (DYHKITHH
Paznen 7. MHOTOrpaHHUKYU M TeJIA BpallleHUst 44
Tema 7.1 Conep:xxanue yueOHOT0 MaTepHaJa 2
Bepuunesl, pedpa, rpaHi MHOTOTPaHHUKA [MonstTne mMHOTOrpaHHWKa. Ero snemMeHTHI: BepiiuHbI, peOpa, rpaHu. JlmaroHanb. 2 OK-01. OK-02
Ceucnrie. BeImykibie 1 HEBBITTYKIIbIE MHOTOTPDAHHUKH OK-0 3’ OK-0 4’
Tema 7.2 Conep:xanue yueOHOT0 MaTepHaJa 2 OK-0 5’ OK-0 6’
IIpusma, ee cocTaBIAIONINE, CEYEHUE. ITonstne mpusmel. Ee ocHoBaHMsS m 00KOBBIC TpaHU. BwicoTa mpusmel. [Ipsvas u 2 OK’-O7 ’
[Ipsmast v mpaBUITbHAS IPU3MBI HakJIOHHas npusMma. [IpaBunbras npusma. Ee ceueHue K 1 3’
Tema 7.3 Coaeprxanne y4eO0HOT0 MaTepuaJia 2 '
[Mapamnenenunen, kyo. Ceuenue Kyoa, ITapamrenenunen, CBONCTBA MPSAMOYTONBHOrO mapaymienenunena, kyd. CeueHme 2
napajuiesyienueaa Ky0a, mapasuienenumneaa
Tema 7.4 Coaeprxanne yueO0HOro MaTepuaJia 2
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[Mupamuna, ee cocTaBisIONINE, CCUCHHUE. [upamuna u ee osnementbl. CeueHne mnupaMuabl. llpaBunpHass mHpaMuAa. 2
IIpaBunbHag nupamuaa. Y ceueHHas YcedeHHas nupamuia
nupamMmuiIa
Tema 7.5 Coaeprxanne y4eO0HOTo0 MaTepuaJia 2
BbokoBas u noyiHast IOBEPXHOCTH IIPU3MBI, [Inomans 60KOBOH U MOTHOM MOBEPXHOCTH MIPHU3MBI, TUPAMHIBI 2
MUPaMUIbI
Tema 7.6 Cogaeprxanne y4eO0HOT0 MaTepuaJia 2
Cummerpus B KyOe, napajiesenuIesne, CumMeTprss OTHOCUTENBHO TOYKHM, NpsAMOMH, IIockocTd. Cummerpus B KyoOe, 2
IpyU3Me, IUpaMuie napajulesenumnese, pusMe, NupaMmuie
Tema 7.7 IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE coleprkaHue (coxep:kanue
[Tpumeps cummeTpuil B ipodeccuu MPHUKJIAJTHOTO MOIYJIsSA) 6
IIpakTHyeckoe 3aHsITHE
IIpakTuyeckoe 3ausaitue Nell. CuMmMmeTpus B TIPUPONIE, apXUTEKTYpe, TEXHHUKE, B 6
OBITY
Tema 7.8 Coaeprxanune y4eO0HOro MaTepuaJia 2
I[IpaBniibHBIE MHOTOIPAaHHHKH, UX CBOMCTBA | [IpaKTHYECKOE 3aHATHE
IIpakTudeckoe 3ansaTue Nel2. [TonsaTre npaBmILHOTO MHOTOTrpaHHUKA. CBOMCTBA 2
IPaBWIBHBIX MHOIOI'PaHHUKOB
Tema 7.9 Coaeprxanune yueO0HOro MaTepuaJia 2
Hununanp, ero cocrasmstoniue. CeueHne Hunmuaap u ero sneMeHTsl. CeueHre NMIMHAPa (TapajielbHOe OCHOBAHUIO U OCH). 2
LHIINHAPA Pa3BepTka mumHapa
Tema 7.10 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coleprkaHue (coxep:kanue
Komnyc, ero coctaBnsromue. Ceuenue NPHUKJIAJTHOTO MOIYJISA) 2
KOHYyca Konyc u ero osnementsl. CeyeHue KoHyca (HapajuleIbHOE OCHOBAaHUIO U 2
IPOXOJIsIIIee uepe3 BEPIUIMHY), KOHMUECKHe ceueHusl. Pa3BepTka koHyca
Tema 7.11 Conep:xanue yueOHOT0 MaTepHaJa 2
Ycedennslii kKoHyc. CedeHne yCedeHHOTO VYceuennslit konyc. Ero obpasyromas u Beicota. CeueHne yCeueHHOTO KOHyca 2
KOHYyca
Tema 7.12 Coaeprxanue y4eO0HOr0 MaTepuaJia 2
[ap u chepa, ux ceueHus IlTap u chepa. BzammHoe pacmonoxkenne chepsl U miockocTr. CedeHne Imapa, 2
chepnr
Tema 7.13 Coaeprxanue yueOHOro MaTepuaJia 4
[onsitre 00 oObeme Tena. OTHOIIEHUE [lonsatne 00 ob0beme Tema. O0beM Kyba M HPSIMOYTOJIBHOTO MapajliesieHHIeaa. 4
00BEMOB MOTIOOHBIX TEI O0vem mpusmbel W 1wmHApa. OTHOIIEHWE O0BEMOB  MOJOOHBIX  Tell.
I'eomeTprudIeCcKuil CMBICI OTIPEICITUTENS 3-T0 MTOPSIAKA
Tema 7.14 Coaeprxanue y4eO0HOro MaTepuaJia 2
OOBeMBI 1 TIIOLIAIU TIOBEPXHOCTEH Tel O06wembl mupaMubl U Konyca. O0beM mapa. [1nomaay noBepxHocTel Ten 2
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Tema 7.15 Cogaeprxanne y4eO0HOTo0 MaTepuaJia 4
KoMm0OuHanmm MHOTOTpaHHUKOB H TEJN IIpakTHyeckoe 3aHsATHE
BpalIcHus IIpakTuyeckoe 3anusitue Nel3. KomOnHaIMM reOMEeTpUIECKUX TEI 4
Tema 7.16 Coaeprxanne yueOHOro MaTepuaJia 4
I'eomeTpruyeckne KOMOMHAIIMH Ha IIpakTHYecKkoe 3aHATHE
MpaKTHUKE IIpakTuyeckoe 3ansaTue Nel4. Vcnonb3oBaHre KOMOMHAITMN MHOTOTPAaHHUKOB U 4
TEJ BPAIIeHUs B IPAaKTUKO-OPHEHTHPOBAHHBIX 33/1a4ax
Tema 7.17 Coaeprxanne y4eO0HOro MaTepuaJia 2
Pemenue 3anay. MHOTOrpaHHUKY U TEa Kontpoasnas pa6ora. O0beMbI U IJIOMIAIN TOBEPXHOCTH MHOTOTPaHHUKOB U Tell 2
BpalleHus BpaIeHus
Paznen 8. IlepBooOpa3Hasi pyHKIIUM, ee TPUMEHEHUE 14
Tema 8.1 Conep:xanue yueOHOr0 MaTepHaJa 2
[lepBooOpaznas ¢pynkuuu. [IpaBuna 3amaya 0 BOCCTAHOBIICHUM 3aKOHA JIBWKCHHS 10 M3BECTHOW ckopocTw. [loHsThe 2
HaXO0XJICHUS TIEPBOOOPA3HBIX uHTerpupoBanus. O3HAKOMJICHHE C TOHATHEM HWHTErpalla U IEepBOOOpA3HOM s
dyakun y=f(x). PelieHue 3agau Ha CBs3b MEPBOOOPA3HON W €€ MPOM3BOIHOM,
BBIUMCJICHHE IIEPBOOOpa3HON i jaHHOW QyHkuumu. Tabmuua dopmyn s
HAXO0XKJICHUS IEPBOOOpa3HEIX. M3yueHne mpaBuia BEIYUCICHUS IEPBOOOPA3HOI
Tema 8.2 Coaeprxanne y4eO0HOro MaTepuaJia 2
Inomans KpUBOJIMHEHNHOM Tparneuu. 3amaun, TMPUBOASAIINE K TIOHATHIO OMPEICICHHOTO WHTErpajia — O BBIYHCICHHUH 2
dopmyia Hetotona — JleiiOHua IJIOIIAAN  KPUBOJMHEHHON Tpameuud, O TMepeMelleHud Touku. [loHsaTue
OmpeAenEHHOr0  WHTErpaja. leomeTpuuecknit u  QuU3MYECKUd  CMBICT OK-01. OK-02
onpezaeneHHoro uarerpaia. ®opmysa Herorona— JleitOuuia OK—O3: OK-0 4:
Tewma 8.3 Conep:xanue yueOHOT0 MaTepHaJa 2 OK-05, OK-06,
HeomnpeneneHuslii u onpeaeneHHBINH [oHsATHE HEOTIPEIEICHHOTO UHTErpalia 2 OK-07,
WMHTETPaJIbI MK 2.1.
Tema 8.4 Conep:xanue yueOHOT0 MaTepHaJa 2
[TonsiTe 06 onpeneneHHOM HHTerpaie Kak | ['eoMeTpuYecKuii CMBICII ONPEAEIEHHOrO HHTErpaia 2
IO KPUBOJIMHEWHOM TpaIeuu
Tema 8.5 IIpogeccnoHaILHO-OPHEHTHPOBAHHOE coJep:kaHue (conep:xxanue
OnpeeneH bl UHTETPAN B )KU3HU MPUKJIATHOTO MOTYJIA)
IIpakTHyeckoe 3aHsATHE 4
IIpakTuyeckoe 3ansaTme Nel5. ['eoMeTpwdYecKWii CMBICI — OIPEACICHHOTO 4

unrerpana. ®opmyna Hetorona - JleitOHuua. Pemenwe 3amau Ha mnpuMeHEHHE
MHTETpaa Aj1sl BEIYUCICHHS GU3NUECKUX BEIMYMH U TUIOIIAAeH
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Tema 8.6 Coaeprxanue y4e0HOro MaTepuaJia 2
Pemenue 3anau. IleppooGpasunas Kontposasnasa padora. IlepBooOpasnas ¢ynkiouu. IlpaBuma HaxoxaeHus 2
(byHKUMY, e IPUMCHEHHE nepBooOpa3Heix. Ee npumeHenune
Pasznen 9. Crenenn n kopau. CteneHHas GyHKIus 12
Tema 9.1 Crenennas ¢yHkuus, ee Coaeprxanne y4eO0HOT0 MaTepuaJia 2
CBOHCTBA [oHsITHE KOPHS N-0if CTENEHH M3 AeHcTBHTENbHOrO uncna. Oynkuun ¥ = 3% nx 2
cBolicTBa U rpaduku. CBOWCTBA KOPHS N-0i CTENeHN
Tema 9.2 Cogaeprxanue y4eO0HOro MaTepuaJia 2
IIpeoGpa3zoBanue BeIpaKEHHH ¢ KOPHAME N- | [IpeoOpa3oBaHne HPPALMOHAIBHBIX BBIPAKCHHN 2
O CTEIIeHHU OK-01, OK-02,
Tema 9.3 Coaeprxanune yueO0HOro MaTepuaJia 2 OK-03, OK-04,
CBOIiCTBa CTENICHU C PALIMOHATIBHBIM U [TonsaTue crereHu ¢ MOOBIM pallMOHANBHEIM ToKa3aTeneM. CreneHHble (QYHKIUH, 2 OK-05, OK-07,
JI€HCTBUTEIILHBIM [1OKA3aTEJIAMU UX CBOHCTBa U rpaduku K 3.3
Tema 9.4 Conep:xanue yueOHOr0 MaTepHaJa 4
Pemienue nppauroHanbHBIX ypaBHEHUH U PaBHOCHIIBHOCTE HMppalMOHATIBHBIX YpaBHEHHMH M HEpaBeHCTB. MeTomsl HX 4
HEPaBEHCTB pemienus. Pemienne nppanyioHaabHBIX YPaBHEHUH U HEPABEHCTB
Tema 9.5 Conep:xanue yueOHOT0 MaTepHaJa 2
Crenienu u kopHH. CrenieHHast QyHKIHS Koutpoasnas padora. Omnpenenenne creneHHoW (yHKkmmu. Vcmonp3oBaHue ee 2
CBOWCTB IIPH PELICHUN YPaBHEHUH U HEPABEHCTB
Paznen 10. Iloka3zaTtenbHas pyHkmusi 18
Tema 10.1 Coaeprxanne y4eO0HOro MaTepuaJia 4
[oka3zarenbHast QyHKIHSI, €€ CBOWCTBA CreneHb C TPOU3BOJBHBIM  JEHCTBUTENBHBIM TMOKazaresneM. OnpezaeneHue 4
NOKAa3aTeNbHON (YHKIMH, €€ CBOWCTBA M rpaduk. 3HAKOMCTBO C IPHMEHEHHEM
MOKa3aTe/IbHOM (QyHKIMH. PellieHre MoKa3aTeabHBIX YpaBHCHHH (YHKIIMOHAIBHO-
rpauIeCKUM METOAOM
Tema 10.2 Conep:xanue yueOHOr0 MaTepHuaJa 8 OK-01. OK-02
PemnieHne nokasaTenbHbIX ypaBHEHUH U ITpakTHYeCKOE 3aHATHE OK—O3’ OK-0 4’
HEPaBCHCTB IIpakTuyeckoe 3ansaTue Nel6. Pemrenme moka3aTelnbHBIX YPaBHEHHH METOIIOM 8 OK-0 5’ OK-07’
ypaBHHBaHUS ~ TOKa3aTened, METOIOM  BBEIEHHSA  HOBOH  IEPEMEHHOMH, HK’ 21 ’
($yHKIMOHANBHO-TpadMIecKuM MeToIoM. Pemenne mokasaTeabHbIX HEPAaBEHCTB
Tema 10.3 Conep:xanue yueOHOT0 MaTepHaJa 4
CucteMbl IOKa3aTENbHBIX YPaBHEHUI Perienue cucteM nokaszaTelbHBIX YPaBHEHUIH 4
Tema 10.4 Coaeprxanune y4eO0HOTo MaTepuaJia 2
Pemenne 3agau. [loka3arensHas pynkuus | KonrpoabHass padora. PemieHue TOKasaTelbHBIX — ypaBHEHHH  METOJOM 2

ypaBHHMBaHHUA IOKa3aTeliel U METOJIOM BBEJEHWUA HOBOW IepeMeHHou. Perienue
MOKA3aTeJIbHBIX HEPABEHCTB
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Paspea 11. Jlorapudmsl. Jorapugmudeckasi GyHKIHS 30
Tema 11.1 Conep:xxanue yueOHOT0 MaTepHaJa 4
Jlorapudm uucna. JlecITHIHBIH 1 Jlorapudm urcna. JleCITUYHBINA ¥ HATYPaJIbHBIHA J0rapuMbl, YHCIIO0 € 4
HATYpaJIbHBIN JOTapu(MBI, YACIO €
Tema 11.2 Coaeprxanne y4eO0HOT0 MaTepuaJia 6
CgoiicTBa morapudmoB. Oneparmst CgoiicTBa jorapudmos. Onepariiust sorapuMUPOBaAHUS. 6
siorapuMUPOBaHUS
Tema 11.3 Conep:xxanue yueOHOr0 MaTepHaJa 4
Jlorapudmudeckas QyHkims, ee cpoiictBa | Jlorapupmudeckas QyHKIMS U €€ CBONCTBA 4
Tema 11.4 Coaeprxanne y4eO0HOT0 MaTepuaJia 8
Pemenne norapupmudeckux ypapuenuid 1 | [Tonstie sorapudmMuueckoro ypaBHeHus. Ormepanusi MNOTCHIMPOBaHUSA. TpH 8 OK-01. OK-02
HEPAaBEHCTB OCHOBHBIX METOJa pEeIIeHUs JOTapu(PMHUECKUX YpaBHEHWH: (YHKIIMOHAIBHO- OK—O3’ OK-0 4’
rpaduuecKkuii, MeTo] MOTCHLUWPOBAHMS, METOA BBEIEHHS HOBOW IEPEMEHHOM. OK-0 5’ OK—O7’
JlorapupmMuueckrue HepaBEeHCTBA HK’ 21, ’
Tema 11.5 Conep:xanue yueOHOT0 MaTepHaJa 2
CucteMbl Torapu(pMUIECKUX YpaBHEHUH ANTOPUTM pEIICHUS CHUCTEMBl ypaBHCHHU. PaBHOCHIBLHOCTH JIOTapH(MHUECKHUX 2
ypaBHEHUI1 1 HEPABEHCTB
Tema 11.6 IIpogeccnoHaILHO-OPHEHTHPOBAHHOE coJep:kaHue (conep:xxanme 4
Jlorapudmer B mpupoae u TEXHUKE NMPUKJIATHOTO0 MOIYJIA)
IIpakTHYeckoe 3aHsATHE
Hpakrnyeckoe 3ausaTue Nel7. [lpumenenue norapudpma. Jlorapudpmuueckas 4
cnupaiis B npupoje. Ee Maremarndyeckue cBOHCTBa
Tema 11.7 Conep:xxanue yueOHOT0 MaTepHaJia 2
Pemenwne 3anau. Jlorapudmel. Kourpoabnas paodora. Jlorapudpmuueckas Qyukuusa. PemieHue mpocTeHmx 2
Jlorapudmuueckas pyHKus Jorapu(MUYECKUX ypaBHEHUH
Pasnen 12. MHoxkecTBa. JJIeMeHTHI Teopuu rpagos 10 OK-01,
Tema 12.1 Conep:xanue yueOHOT0 MaTepHuaJa 2 MK 2.1.
MHuoxecTBa ITonstre muoxkectBa. [Togmao)ecTBO. Oniepanuy ¢ MHOKECTBAMH 2
Tema 12.2 IIpodeccuoHaTILHO-OPUEHTHPOBAHHOE coJep:KkaHue (coxep:kanue 2
Omnepauny ¢ MHOKECTBAMH MPUKJIATHOTO MOTYJIA)
IIpakTHYeckoe 3aHATHE
IIpakTuyeckoe 3aHsTHe Nel8. Omeparun ¢ MHOXKECTBaMH. PerieHme 2
MIPUKJIATHBIX 327129
Tema 12.3 Coaepxanne y4eO0HOro MaTepuaJia 4
I'pader IIpakTHYeckoe 3aHATHE
IpakTuyeckas padora Nel9. [Toustue rpada. Cea3HbIM rpad, aepeBo, UK rpad 4

Ha IJIOCKOCTHU
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Tema 12.4 Cogaeprxanne y4eO0HOTo0 MaTepuaJia 2
Pemenne 3ana4. Muoxectsa, I'pagpl n ux | KonTpoabHast paGora. Ornepaimu ¢ MHOKecTBamu. OIMUCaHHE pPeaTbHBIX 2
MPUMEHEHUE CHUTYAIMi ¢ IOMOIIBI0 MHOXKECTB. [IprMeHeHue rpad)oB K peIeHuto 3a1a4
Pa3nen 13. DieMeHTbI KOMOMHATOPHUKH, CTATUCTHKH 1 TEOPHH BEPOATHOCTEN 24
Tema 13.1 Coaeprxanne y4eO0HOro MaTepuaJia 4
OcHoOBHBIE ITOHATHSI KOMOUHATOPUKU [lepecTaHOBKH, pa3MeIICHUS, COUCTAHMUSL. 4
Tema 13.2 Coaeprxanue y4eO0HOro0 MaTepuaJia 4
CoOpITHE, BEPOSTHOCTH COOBITHSI. CoBMecTHBIE M HECOBMECTHBIE COOBITHA. TeopeMbl O BEpOSTHOCTH CYMMBI 4
CrnokeHre 1 YMHOKEHHE BEPOSITHOCTEH COOBITHH. YCIIOBHAS BEPOSATHOCTh. 3aBUCHMBIC U HE3aBUCHUMBIC COOBITHS. TeopeMbl
0 BEPOSITHOCTHU TPOU3BEJCHUS COOBITHH.
Tema 13.3 IIpodeccnoHaTILHO-OPHEHTHPOBAHHOE coiepKaHne (conep:xxanue 4
BeposiTHOCTD B TpohecCHOHaTBHBIX MPHUKJIAJTHOTO MOIYJISA)
3ajauax IIpakTHYeckoe 3aHsITHE
IIpakTuyeckoe 3auaTue Ne20. OTHocHUTEIBHAs YacTOTa COOBITHS, CBOMCTBO €€ 4
ycroitunBocTH. CTaTUCTUUECKOE oIpeesicHre BepoaTHOCTH. OLeHKa BepOsITHOCTH
COOBITHS
Tema 13.4 Cojaep:kaHue y4eOHOr0 MaTepuaJia 4 OK-01, OK-02,
JluckperHas ciay4aitHas BeIMYUHA, 3aKOH Bungpl cnydaiiapix BenmmuuH. OmpeneneHne TUCKPETHOW CIyJaiHOW BEITMYHHEL. 4 OK-03, OK-04,
ee paclpecieHus 3aKkoH pacnpefeNeHUs] AUCKPETHOM Cily4alHOM BennduHbl. Ee 4ucioBble OK-05, OK-07,
XapaKTEPUCTHKU [IK 2.1.
Tema 13.5 Conep:xaHue yueOHOT0 MaTepHuaJa 2
3aaun MaTeMaTU4eCKOM CTaTUCTUKU Bapuanuonnsiii  psg.  [lomuron dactor u  rucrorpamma.  Cratucthdeckue 2
XapaKTepUCTUKHU psiia HaOM0JaeMbIX TaHHBIX
Tema 13.6 IIpogeccnoHaILHO-OPHEHTHPOBAHHOE cofep:KaHne (conep:xxanue 4
CocTtaBnenue TabIUIl U TUarpaMm Ha MPHUKJIATHOTO MOAYJISA)
IIPaKTUKE IIpakTHyeckoe 3aHsITHE
Ipakrnyeckoe 3ansitne Ne21l. [TepBuunas oO6paboTKa CTaTUCTUYECKUX AAHHBIX. 4
I'papuueckoe wux mnpexacraBieHne. HaxoxaeHue CpeoHHX XapaKTEPUCTHK,
HaOJII01aeMbIX JaHHBIX
Tewma 13.7 Conep:xxanue yueOHOr0 MaTepHaJa 2
Pemenue 3anad. DneMeHTsI Kontposbnaa pa6Gora. Diementsl komMOuHaTtopuku. CoObITHE, BEpOSTHOCTH 2
KOMOWHATOPUKH, CTATUCTUKU M TEOPHU coObITHs. CloKeHHE U YMHO)KEHHE BEPOSITHOCTEH
BEPOATHOCTEMN
Pa3znen 14. YpaBHeHUs1 M1 HEPABEHCTBA 20 OK-01, OK-02,
Tema 14.1 | Coaeprxanne y4eO0HOTo0 MaTepuaJia 4 OK-03, OK-04,
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PaBHOCUIIBHOCTD ypaBHEHUI U HEPABEHCTB. | PaBHOCHIBHOCTE ypaBHEHHMH M HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI 4 OK-05, OK-06,
OO0111e METOIbI peIICHHUS PaBHOCHJIBHBIX IIEPEXOJaXx B YpaBHEHHIX M HepaBeHCTBax. OOmIHe METOIbI OK-07,
peleHNs ypaBHEHUI: Mepexol OT paBeHCTBa (DYHKIMH K PaBEHCTBY apryMEHTOB [IK 2.1.
JUTSE MOHOTOHHBIX (DYHKIIUN, METOJ| PA3JIOKCHUS HA MHOXXHUTEIH, METOJ] BBEIACHHUS
HOBOH IepEMEHHOHU, PYHKIMOHAIBLHO-TpadUIeCKHA METO
Tewma 14.2 Conep:xxanue yueOHOT0 MaTepHaJa 2
I'pacuueckuit MeTox pelieHus ypaBHeHHH, | OGIIHe METOIbI PEIICHNS HEPABEHCTB: MMEPEX0/] OT CPABHEHHsI 3HAYCHHUM ()YHKIIHI 2
HEPAaBCHCTB K CpaBHCHHWIO 3HAUYCHUH apryMEHTOB [UJII MOHOTOHHBIX (DYHKIHH, METOJ
HUHTEPBAJIOB, PYHKIMOHAILHO-Tpadudeckuii Mmetoa. I'paduueckuii MeTo perieHus
YpaBHEHUI U HEPABEHCTB
Tema 14.3 Coaeprxanue yueOHOro MaTepuaJia 2
YpaBHEHUS U HEPABEHCTBA C MOTyJIEM Onpenenenue moxynsi. Packpeitue Moaynss mo ompenenenuio. Ilpocreitnme 2
ypaBHEHUS U HEpaBEHCTBA ¢ MojxyJieM. lIpuMeHeHre paBHOCHIBHBIX ITEPEXOI0B B
ompeeNICHHBIX TUIAX YPAaBHEHUH U HEPABEHCTB C MOYIIEM
Tewma 14.4 Coaeprxanne yueOHOro MaTepuaJia 2
VYpaBHeHMs ¥ HEPABEHCTBA C IMapaMeTpaMu | 3HaKOMCTBO ¢ mapameTpoM. IlpocTeliiue ypaBHEHHUs] 1 HEPABEHCTBA C MapaMeTPOM 2
Tema 14.5 IIpodeccnonaIbHO-OPUEHTHPOBAHHOE coleprkaHue (conep:kanue
CocTtaBreHue u penieHne MPUKJIATHOTO MOIYJIA) 8
npogecCHOHANBHBIX 3324 C TOMOIIBIO IMpakTHyeckoe 3aHATHE
YpaBHEHUI IpakTnyeckoe 3ansaTue Ne22. PerieHne TEKCTOBBIX 3a/lad MPodecCHOHATBLHOTO 8
COJlepKaHUs
Tewma 14.6 Conep:xxanue yueOHOT0 MaTepHaJa 2
Pemenue 3anau. YpaBHeHus u HepaBeHCTBa | IIpakTuuyeckoe 3anaTue Ne23. OOIre METOABI PELICHNs YpaBHEHHNA. Y paBHEHMS 2
Y HEpaBEHCTBA C MOJIYJIEM U C TapaMeTpaMu
Koncyasranus 2
IIpome:xyTouHnasi atTecTauus B popMe IK3amMeHa 6
Bcero: 320
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3. YCJIOBMS PEAJIU3ALIMYA TPOTPAMMBI OBLIEOBPA3OBATEJILHOM
JUCHMILIAHBI O.12 MATEMATHKA

3.1. TpeboBaHMsA K MUMHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHHI0
Jlnis peanu3anuu NporpaMmsl AUCLHUIUIMHBL UMEETCsl y4eOHbIN KaOMHET MaTeMaTUKH.
O6opynoBanue yaeOHOTo KabUHeTA!

- CToj-mapTa 2X MecTHas;

- JIOCKa ILIKOJIbHA;

- cToa 1-TyMOOBBIi;

—  CTYJbs I/M;

- mKad KHIOKHBIN;

- mKadg-cekperep;

- TIOJIKA KHWDKHAS,

-~ MOHHUTOp;

- CHCTEMHBIH OJIOK;

- MpOEKIUOHHOE 000pya0BaHuE (HOYTOYK, IPOEKTOP, MHTEPAKTUBHAS J10CKA);

- IIPUHTED;

- 1wiakatel: «Pemenue ypaBHeHuit cosx=0», «Pemenue ypaBHeHuii sinx=0», «Pemenue
ypaBHeHu tgx=0», «Pemenue ypaBHeHuii ctgx=0», «Pemenune HepaBeHCTB cosx<0», «Pemenne
HepaBeHCTB sinx>0», «Pemenue HepaBeHCTB tgx<0», «PemieHne HepaBeHCTB ctgx>0», «BrImyKibie u
HEBBIITYKJIBIE MHOTOYTOJIBHUKIY, «HEeTBIPEXyTrOIBHUKY, TapAJUIeIOrpaMMBl, Tpanenun», «lIpusnaku
U CBOMCTBA  IapajuleIorpaMMay, «[IpsmoyronapHuK,  pomO,  KBajpaT, «ILimomans
MHOIOYrOJBbHUKOBY», «[lmomanps napamuienorpamMma, Tpanenuw», «BnucaHHble, ONUCaHHbIE
OKPY>KHOCTH.

3.2. UudopmanuonHoe odecriedeHne 00y4eHus

Jns peanuzaruu mporpammbl  guctumiinabl OJ1.12 Marematnka OuOnuoTeuHbId (GOH.
KOJUIe/DKa HMMEeT TeYaTHBIE W DJJIEKTPOHHBIE OO0pa3oBareibHbie W WH(MOPMALMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHBIE JJIsi HCIIOJIb30BaHMS B 0Opa30BaTENbHOM IIpollecce, HE cTaplle ISTH JIET ¢
MOMEHTA WU3/IaHUS:

3.2.1. OcHoBHEBIE NEYATHLIE H3AAHUSA

1.Marematuka: yueOnuk/ bammakos M.U.- 2-e u3n., crep. - M: KHOPYC, 2019. (Cpenuee
npodecCuoHAIbHOE 00pa30BaHUE)

2.MareMatuka: anreOpa 1 HayaJia MaTeMaTHYeCKOTO aHaIu3a, TeoMeTpus. Anredpa U Havana
Marematuueckoro aHanuza. 10-11 kmacc. Anumos LI A., Komsrun FO.M., TkaueBa M.B. u apyrue. -
M: IIpocsemenue, 2022.

3.MaremaTuka: anreOpa ¥ Hayaja MaTeMaTHYecKoro aHanusa, reomerpus. ['eomerpus. 10-11
kinacc. Atanacs JI.C., byry3os B.®., Kagomues C.b. u apyrue. - M: [Ipocsemenue, 2022.

3.2.2. D1eKTPOHHbIE U31AHUSA

1.MaremaTuka: areOpa v Hadajga MaTeMaTUYECKOro aHaJIn3a, TeoMeTpusi. Anredpa U Havana
Maremaruueckoro aHanuza. 10-11 kmacc. Anumos 1. A., Komsirun FO.M., TkaueBa M.B. u gpyrue. -
M: IIpoceemenue, 2024. ISBN 978-5-09-112136-0. — Texkct: anextponHsiii // OOpa3zoBarenbHas
wiargopma FOpaii [caifr].

2. Maremaruka: anreOpa ¥ Havajla MaTeMaTHIECKOTO aHainu3a, reomerpus. ['eomerpus. 10-
11 xnacc. Aranacss JI.C., byryzoB B.®., Kagomues C.b. u apyrue. - M: Ilpocsemenue, 2023. 978-
5-09-112137-7. — Texkct: anexTpoHHbiii // O6pa3oBaTenbHas miaTdopma KOpaiT [cait].

3. Bcepoccuiickue wunTepHeT-onmMnuanel. - URL:  https://online-olympiad.ru / (mata
obpamenust: 12.07.2022). - TekcT: 3MeKTPOHHBIH.

4. Enunas xoiuekuus IUQpoBbIX oOpa3oBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara obpamenus: 08.07.2022). - TekcT: 3J€KTPOHHBII.
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5. HWudopmaunonnas cucrema «EnnHoe OKHO JOCTyna K 0Opa3oBaTelbHBIM pecypcam». -
URL: http://window.edu.ru/ (mata obpamenus: 02.07.2022). - TekcT: 7IEKTPOHHBIMN.

6. Hayunas snektponHas 6ubnuoreka (HOB). - URL: http://www.elibrary.ru (maTa obpa-
meHust: 12.07.2022). - TekcT: 37eKTpOHHBIH.

7. OrtkpoiThiii KOemK. Matemaruka. - URL: https://mathematics.ru / (nata oOpamieHus:
08.06.2022). - TekcT: 37EKTPOHHBIMN.

8. TloBropum maremaruky. - URL: http://www.mathteachers.narod.ru / (nata obparieHus:
12.07.2022). - TekcT: 3IEKTPOHHBIMN.

9. CnpaBoyHUK o MaTeMaTUKe JUISL LIKOJIbBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oGpamenus: 12.07.2022). - Tekcrt: 3iek-
TPOHHBIN.

10. Cpennsis maremarudeckass nHTepHeT mkona. - URL: http://www.bymath.net/ (mara 06-
pamenusi: 12.07.2022). - TekcT: 37€KTPOHHBIM.

11. denepanpubrii moptan «Poccuiickoe obpazoBanue». - URL: http:/www.edu.ru/ (mara
obpamenusi: 02.07.2022). - TekcT: 37eKTPOHHBIH.

12. denepanpHblii  1HeHTp WH(POpPMaMOHHO-O00pa3oBaTeNbHBIX  pecypcoB. - URL:
http://fcior.edu.ru / (nara o6pamenus: 01.07.2022). - TekcT: 3MeKTPOHHBIHA
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3ZOBATEJIBHON JTUCHUIIJIMHBI O/.12 MATEMATHUKA

4.1 KoHTpoJsb 1 OlleHKa pe3yIbTaTOB OCBOCHHMS 001Ieo0pazoBarenbHoi quciurinael OJ1.12
MATEMATHKA packpelBatoTCsl uyepe3 IUCLUUIUIMHAPHBIE pE3yJbTaThl, HAIpPABICHHBIE HaA
dbopmupoBaHre OOITUX M TPO(PECCHOHATBHBIX KOMIIETEHITUN 110 pa3ziejiaM U TeMaM COJIep KaHUs

y4eOHOro MaTepuaia.

Oo6mas/npodeccuonanbHast

Pa3znen/Tema

THn oeHOYHBIX

KOMITETEHIIUsI MepPONPHUATHS
OK 01. Beibupats ciocobsr | P 1, Tema 1.1, 1.2, 1.3 IM-o/c3,1.4,1.5,1.6 TectupoBanue
pelIeHus 3a1a49 P2, Temn1 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 VYerHbIi ompoc
1podeCcCHOHATBHOI P 3, Temsr 3.1, 3.2, 3.3 [1-o0/c, 3.4 Marematuueckuit
NESTETBHOCTH P/4,4T861\2519441104.42l,14;.3, 44,45, 4.6, 4.7 11- %I/IKTaHT

o/c,4.8,4.9,4.10, 4. HIUBUyaJIbHAS
Hg ;IMGHHTGHBCI){O I; cTam: P5, Temrr 5.1,5.2 CaMOCTOSITCIbHAS
Pa3THAHBIM KOHTCKCTAM, P 6, Temsi 6.1, 6.2,6.3,6.4,6.5,66,671- | padora

o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [Ipencrasienue

P7,Temm7.1,7.2,7.3,7.4,7.5,7.6,7.7 11- pe3ybTaTOB

0/c,7.8,7.9,7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16,7.17

MPaKTHYECKUX paboT
KoHnTtponsHas pabota

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Brimonnenue

P9, Temr1 9.1,9.2,9.3,9.49.5 9K3aMCHAIIMOHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3aJJaHuI

P11, Temsr 11.1,11.2, 11.3 IT-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 I1-

o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 11-

o/c, 14.6
OK 02. Ucnonb30BaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
COBpPEMEHHBIE CPENICTBA P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VYerHbIi onpoc
MOMCKA, aHaJIn3a U P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaTteMaTH4YeCKHI
WHTEPIpETaIInN P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 1I- | nuktaut
uHpOpMAaIUH, U o/c,4.8,4.9,4.10,4.11 NunuBunyanbHas
MH(QOPMAIIIOHHBIE PS5, Temst 5.1, 5.2 CaMOCTOSATEIbHAs
TEXHOJIOTHH JIJIS P 6, Temr1 6.1, 6.2,6.3, 6.4, 6.5, 6.6, 6.7 I1- pabora
BBITIOJTHEHHS 3a71a4 o/c, 6.8, 6.9, 6.10 IlT-o/c, 6.11 [Ipencrasienue
npoheCCUOHANTBHOMN P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 1l- pe3ynbTaTOB
JEITENBHOCTH; 0/¢,7.8,7.9,7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14, | mpakTHUeCKuUX pabOT

7.15,7.16,7.17 KoHnTtponbsHas pabota

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Brimonnenue

P9, Temr1 9.1,9.2,9.3,9.49.5 9K3aMCHAIIMOHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3aJJaHuI

P11, Temer 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 I1-

o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 11-

o/c, 14.6
OK 03. P1,Temal.1,1.2,1311-0/c,1.4,1.5,1.6 TectupoBanue
IInanupoBats u P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VYerHbIi onpoc
peanu3oBbiBaTh coocTtBenHoe | P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MaTteMaTH4YeCKHI

3 Ipogheccuonanbroe-opuenmuposantoe cooepiucanue
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poheCCUOHANBHOE U
JMYHOCTHOE Pa3BUTHE,
NpeANPUHAMATEIBCKYIO
JesITeIbHOCTD B
npodecCHOHANBHOM chepe,
UCIIOJIb30BaTh 3HAHUS TI0
NpaBOBOH U (PUHAHCOBOM
TPaMOTHOCTH B Pa3IUYHbBIX
JKU3HCHHBIX CUTYAIHSAX;

P 4, Temsr 4.1, 42, 4.3, 44, 4.5, 4.6, 4.7 I1-
o/c,4.8,4.9,4.10,4.11

P 5, Temrr 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, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7I1-
0/c,7.8,7.9,7.10 I1-o/c, 7.11,7.12, 7.13, 7.14,
7.15,7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3,84, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

JTUKTaHT
NunuBuayanbHas
caMoCTOsITeTTbHas
pabota
IIpencraBnenue
pe3yIbTaTOB
MPaKTHUYECKUX paboT
3amuTa TBOPUECKUX
pabot

KonTponbHas pabora

P 10, Temsr 10.1, 10.2, 10.3, 10.4 Brimonnenue
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, 11.4, 9K3aMEHAIIMOHHBIX
11.5,11.6 IT-o/c, 11.7 3aaHnH
P12, Temrr 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, Temur 14.1, 14.2, 14.3, 14.4, 14.5 11-
o/c, 14.6
OK 04. DddextruBHO P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
B3aMMOJCHCTBOBATh U P2, Tems 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YcTHBIH ompoc
paboTaTh B KOJUIGKTHBE U P 3, Temsr 3.1, 3.2, 3.3 [1-o/c, 3.4 MaremaTuueckui
KOMAaH/IE; P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 1I- | nuktaut
o/c,4.8,4.9,4.10, 4.11 WuauBuayanbHas
P5, Temnr 5.1,5.2 CaMOCTOSITEIbHAs
P 6, Temr1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 11- pabota
o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [Ipencrasienue
P7,Temm7.1,7.2,7.3,7.4,7.5,7.6,7.7 11- pe3ybTaTOB

0/c,7.8,7.9,7.10 I1-o/c, 7.11,7.12, 7.13, 7.14,
7.15,7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3,84, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1,10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 TT-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 I1-
o/c, 13.6

P 14, Temur 14.1,14.2,14.3, 14.4, 14,5 I1-
o/c, 14.6

MPAKTUYCCKUX pa60T

OK 05. OcymiecTBiIsTh
YCTHYIO Y IUCbMEHHYIO
KOMMYHUKAIIUIO Ha
TOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
Y4eTOM OCOOCHHOCTEH
COIMAJIHFHOTO M KYJIBTYPHOTO
KOHTEKCTa;

P1,Temal.1l,1.2,1311-0/c,1.4,1.5,1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

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

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 1I-
o/c,4.8,4.9,4.10,4.11

P5, Temrr 5.1,5.2
P1,Temal.1,1.2,1311-0/c,1.4,1.5,1.6

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

P 3, Temsr 3.1, 3.2, 3.3 [1-0/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 1I-
o/c,4.8,4.9,4.10,4.11

P 5, Temrr 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 Il-o/c, 6.11

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

TectupoBanue
YcTHBIN onpoc
MareMaTHIeCcKUi
JHUKTAHT
NunuBuayanbHas
CaMOCTOSATEIbHAS
pabora
IIpencraBnenue
pe3ybTaTOB
MPaKTHYECKUX paboT
3ammTa TBOPUYECKIX
pabort

KonTponbHas pabora
Bremonnenne
9K3aMEHAIIMOHHBIX
3aJIaHuI
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P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 TT-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, Temnr 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, Temrr 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-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, 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, Temur 14.1, 14.2,14.3, 14.4, 14.5 I1-
o/c, 14.6

OK 06. IIposBasaTh
IpakIaHCKO-
NaTPUOTHYECKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATh
OCO3HAHHOE TIOBEJICHUE Ha
OCHOBE TPaJHLIMOHHBIX
POCCHICKHX TyXOBHO-
HPaBCTBCHHBIX [IEHHOCTEH, B
TOM YHCIIE C YYETOM

P1,Temal.1,1.2,1311-0/c,1.4,1.5,1.6

P 6, Temsl 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,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 II-
0/¢,7.8,7.9,7.10 II-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16,7.17

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temur 14.1, 14.2, 14.3, 14.4, 145 T1-
o/c, 14.6

TectupoBanue
YcTHBIN onpoc
MareMaTHIeCcKUH
JHUKTAHT
NunuBuayanbHas
CaMOCTOSTEIIbHAS
pabota
IIpencraBnenue
pe3ynbTaTOB

rapMOHU3AINH MPaKTUYECKUX paboT
MEKHAIUOHAIBHBIX H KonTtponbsHas pabota
MEXPEITUTHO3HBIX BrimonHaenue
OTHOIIICHUH, IPUMEHSTh 9K3aMEHAIMOHHBIX
CTaH1apThI 3a7aHuN
AHTUKOPPYIITHOHHOTO

MTOBEICHMUS;

OK 07. CogxeiicTBOBaTh P1,Temal.1,1.2,1311-0/c,1.4,1.5,1.6 TectupoBanue
COXpaHEHHUIO OKPY KaroIen P2, Tems 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YcTHBIH ompoc
cpensl, pecypcocoepexenuto, | P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTH4YeCKHI
MPUMEHSATH 3HAHUS 00 P 4, Temsr 4.1, 4.2, 43, 44, 4.5, 4.6, 4.7 1I- | nuktaut

W3MEHEHHMH KJIMMAaTa, o/c,4.8,4.9,4.10, 4.11 WNHnuBumyanbpHas
MIPUHITUIIBI OEPEKITUBOTO PS5, Temsr 5.1, 5.2 CaMOCTOSITETTbHAS
MPOU3BOACTBA, 3PPEKTUBHO P 6, Temr1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 11- pabota

JICHCTBOBAThH B o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue
Ype3BBIYANHBIX CUTYAITHAX; P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1- pe3yIbTaTOB

0/c,7.8,7.9,7.10 I1-o/c, 7.11,7.12, 7.13, 7.14,
7.15,7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3,84, 8.5, 8.6

P9, Tems1 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-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, Temnr 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

MIPaKTHYECKHUX PabOT
3amuTa TBOPUECKUX
pabot

KontponbsHas pabota
Brimonnenue
9K3aMEHAIMOHHBIX
3a1aHuN

[IK 1.3. Knaccudunmponatsb

P 1, Tema 1.3 I1-o/c,

TectupoBaHue
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Opaxk u yCTaHaBIUBATh
IPUYHHY €T0 BOZHUKHOBEHUS

P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7 II-
0/¢,7.8,7.9,7.10 I1-o/c, 7.11,7.12, 7.13, 7.14,
7.15,7.16,7.17

YcTHBIN onpoc
MaremaTtnyeckuii
JUKTaHT
NunuBunyanpHas
caMoCTOsITeTThHast
pabora
[IpencraBnenne
pe3ybTaTOB
MIPaKTHYECKUX PabOT
3amuTa TBOPUECKUX

pabort
KonTtponbsHas pabota
Brimonnenue
9K3aMEHAIMOHHBIX
3aJlaHui
TIK 2.1. P1,Temal.l,1.2,14,1.5,1.6 TectupoBanue
Ocy1ecTBIATh kouTpoub | P 3, Temnr 3.1, 3.2, 3.3 T1-o/c, 3.4 VYerHblit onpoc
cOopku mon cBapky m3menuit, | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 1I- | Marematudeckuii
y3J0B M KOHCTpYKIUH u3 | o/c,4.8,4.9,4.10,4.11 JHUKTaHT
YIJIEPOJUCTBIX n| PS5, Temsr 5.1,5.2 NunuBuayanbHas
HU3KOJIETUPOBaHHBIX cTaneit u | P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1- CaMOCTOATENIbHAS
CIIJIABOB. o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabota
P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [Ipencrasnenmne
P9, Temr1 9.1,9.2,9.3,9.49.5 pe3ybTaTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-o/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 I1-
o/c, 13.6

P 14, Temsr 14.1,14.2,14.3, 14.4, 14,5 I1-
o/c, 14.6

MPaKTHYECKUX paboT
3ammTa TBOPUYECKIX
pabot

KonTponbHas pabora
Bremonnenne
9K3aMEHAIIMOHHBIX
3aJIaHuI
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