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PabGouast mporpamma yueOHOM mucrummHbl OJ[.07 Marematuka paspaboTaHa Ha
OCHOBaHMU (hefepaIbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOTO  CTaHIApTa CPEIHEro
npodeccuonansHoro odbpazoBanus mo crnenumanbHocTH 34.02.01 «CecTpuHCKOE ACNOY,
YTBEPXKACHHOIO IpuKa3zoM MuHucrepctBa npocsemenus Poccum ot 04.07.2022 Ne 527, (c
u3MeHeHusmMu ot 23.08.2024r.) ¢ y4eToM TMpHUMEpHOHl  paboueil  mporpammsl
0011e00pa3oBaTebHON AUCIUIUIMHBI «MaTeMaTHka» Ui IpoQecCHOHATBHBIX 00pa30BaTEeIbHBIX
opranu3zaiuii (6a30BbIif ypoBeHb, 00beM — 232 yaca), yTBepKAEHHOU Ha 3acenanuu CoBera 1o
OLIGHKE COJIECP)KaHUS W KauecTBa MPUMEPHBIX pabouux MporpaMM o01e00pa3oBaTENbHOIO H
COLMAIbHO-TYMAaHUTAPHOTO LHUKIOB CPEIHEr0 MPOQecCHOHATBHOrO 00pa3oBaHUs (IIPOTOKOI
Ne 14 | or 30 HosiOps 2022 r1.), HA OCHOBEe TpeOoBaHMI (heaepaTbHOr0 TOCYIApPCTBEHHOTO
00pa30BaTEeNLHOTO CTaHJApTa CPEIHEro oOmero oOpa3oBaHMs, YTBEPKIEHHOTO INPHKA30M
MunucrepcTBa o6pa3oBanus u Hayku Poccuiickoit penepanmu (Munobpuayku Poccun) ot 17
Mast 2012 1. Ne 413 (c usmenenusimu ot 12 aBrycra 2022r.).

Pabouas mporpamma pa3paboraHa B cooTBeTcTBHMHM ¢ KoHienuueil npenogaBaHus
00111e00pa30BaTENbHBIX JUCIUIIINH ¢ YIETOM NPO(ECCHOHATIBHONW HAMPaBICHHOCTH MPOTPaMM
cpenHero mpogecCHOHATBHOTO O0pa30BaHMs, pPEaTU3yeMblX Ha 0a3e OCHOBHOTO OOIIEro
obOpaszoBanust (pacmopsbkeHne MwuHHCTEpCcTBa TmpocBemieHus Poccuiickoit ®depepanuu Ot
30.04.2021 Ne P-98), ¢ y4yeroM HampaBIECHHOCTH Ha YAOBJIETBOpEHHE MOTpeOHOCTEH
pPErMoHaNbHOIO PhIHKA Tpy/Aa U paboToaareneil.

Pabouast mporpamMma y4eOHOM TUCITUTIIIMHBI pa3padoTaHa:

YmMmaposa b.M., npenonasarens komuiemka CKOVY B r. Craspornose



1. OBIIIAS XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
OBIIIEOBPA3OBATEJII)HOI71 YUYEBHOM JAACHUITIINHBI
OJ1. 07 MatemMaTukKa

1.1 MecTo AMCHMIVINHBI B CTPYKType OCHOBHOH 00pa3oBaTeJIbHOH NPOrpaMmbl
CIIO:

ObmeoOpazoBaTenbHas aucuuIuinHa «MaTematukay sBisieTcs 0053aTeIbHOM YacThIo
00111e00pa30BaTEIbHOTO IMKJIAa 00pa3oBaTebHONW MporpaMmbl B cooTBeTcTBUH ¢ PI'OC mo
cnenuanbHocTd 34.02.01 Cectpunckoe J1emo.

1.2. Leap u njiaHUpyeMble Pe3yJbTAThl 0CBOCHHS T CIUIJINHBI:
1.2.1. Heab o0meo0pa3oBaTeIbHOM JUCHUILINHBI

Henp pucuuminabl «MaTtemaTika: copMupoBaTh y 00y4aoOUMXCsl 3HAHUS U YMEHUS B
o0jacTM MaTeMaTUKH, HABbIKKW MX [PUMEHEHHS B MPAKTUUYECKOH MpodeccHoHaTbHON
JACATCIIbHOCTH.

Conepxanne TporpaMMmbl  00IIe00pa3oBaTEIbHON  AUCHUIUIMHBI — «MareMatuka
HaINpaBJICHO HA JOCTH)KEHUE PE3YJIbTATOB €€ U3yUeHHs B COOTBETCTBUH ¢ TpeboBanusmu OI'OC
COO c yuerom npodeccuonansHoit HanpasieHHocTdn GI'OC CIIO.

1.2.2. [lnanupyemMblie pe3yJbTaThl 0CBOCHUSA 0011e00pa30BaTeIbHON IMCIUILINHBI B
coorBercTBMU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3naueHue 001Ie00pa3zoBaTeIbHas JUCIUIUITMHA UMeeT P (OPMHUPOBAHUH OOIIIHUX
(OK) xoMmrieTeHIIHiA.

[Tpunnun npodeccnoHaTbHOW HAMPaBICHHOCTH 001Ie00pa30BaTEIbHOM TUCIIMILIAHBI
peanmszyercss d4epe3  KOPPENSAlUI0  MPEAMETHBIX, METANpPEAMETHBIX H  JTUYHOCTHBIX
obpazoBatenbHbIX pe3ynabTaToB PI'OC COO ¢ o6mumu kommereHmusamu CI10.



Koa v HaumMeHoBaHue
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npodeCcCHOHATBHON
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PUMEHHUTEIBHO K
pa3TUIHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPYAY, OCO3HAHNE IIEHHOCTH MacTEPCTBa,
Tpynomooue;

- TOTOBHOCTh K aKTUBHOM JI€ITCILHOCTU
TEXHOJIOTUYECKON U COLMAIBHON HAIIPaBJICHHOCTH;
-CIOCOOHOCTh HHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSITENTLHO BBITIOJIHATH TAKYIO IEATEIHHOCTS;

- HHTEpeC K pa3InyHbIM chepam npodeccuoHamTbHON
JEATEIILHOCTH.

OBnazieHue YHUBEPCATBbHBIMHA YICOHBIMU
MO3HABATENLHBIMH JEHCTBHUSIMM:

a) 0a30BBIC JJOTUYECKHE ICHCTBHUS:

- CaMOCTOSTEIHLHO (POPMYITHPOBATH U AKTyaJIM3UPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHHUS
JUTSL CpaBHEHMSI, KiTacCU(UKAMK U 0000IIECHUS;

- OIPEENSITh LIEeTH IeATETbHOCTH, 33/1aBaTh MapaMeTphl U
KPUTEPUHU UX TOCTHKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCHTh KOPPEKTHUBHI B ICSITEIIbHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YJIHTATOB IIEJISIM, OIICHUBATH PUCKH
MOCEACTBUI ACATEIbHOCTH;

- pa3BHUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH
KU3HEHHBIX MPo0IeM

0) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUSA:

-BJIaJIeTh METO/IaMH JI0Ka3aTeIbCTB, AITOPUTMAMU PEIICHUS
3a1a4; yMeHue (GopMynupoBaTh OMpEeNieHUs, aKCHOMBI U

TECOPEMbI, INPHUMCHATL HUX, IMPOBOAWUTL JOKA3aTCJIbHBIC

paccyXJ1eHHs B XOJI¢ pellIeHUs 3a/ady;

-  YMCTb OICpHUPOBATH HNOHATHUAMH: CTCIICHbL YHCIIA,

norapn(bM quciia, YMCHHC  BBIIIOJHATL  BBIYMCIICHUC

3HaYeHUU M NMPeoOpa3oBaHUs BBIPAKEHUI CO CTENECHSIMU U

Jgorapupmamu, Mpeodpa3oBaHUs JAPOOHO-PAIIMOHATBHBIX
BBIPAXKEHUI;

- yMeTb ONEpUpoBaTh TOHATUSMH: paIlOHAJbHEIE,
UppalOHATBHBIE, MIOKa3aTeNbHbIE, CTEICHHBIE,

JOTapu(PpMHUUECKUE, TPUTOHOMETPHYECKUE YPAaBHEHUS U
HEpPaBEHCTBA, X CUCTEMBI;

- YMETh ONEepPUPOBATh MOHATHAMHU: (YHKIINS, HEIpPEpbIBHAS
¢yHKLUSA, TPOU3BOJHAS, TEPBOOOpa3Hasi, ONpeAeICHHBIN
UHTETpal; yMEThb HAXOIUTh MPOM3BOJHBIC IJIEMEHTAPHBIX
byHKINH, UCTIONB3YS CIpaBOYHbBIE MaTepHabl;
UCCIIEIOBAaTh B TPOCTEHIIMX Ciydasx (QYHKIHU Ha
MOHOTOHHOCTb, HAaXOJIUTh HAWOOJBIINE W HAUMCHBIIHC
3HauYeHMUs] (DYHKIUH; CTPOUTh TpadUKd MHOTOUJICHOB C
UCIIOJIb30BAaHUEM allapara MaTeMaTHYeCKOro aHajiu3a,
OPUMEHATh TPOM3BOJHYIO TIPU pPELICHMHM 3a1ad  Ha
JBID)KEHUE; pelaTh MPAKTUKO-OPUEHTUPOBAHHBIC 331a4H Ha
HauOOJNbIINEe U HAMMEHBIIME 3HAYCHUS, HA HAXOXJCHHE

MyTH, CKOPOCTH U YCKOPEHUS;




- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEILCKOMN
MIPOEKTHOM JIeATEIbHOCTH, HABBIKAMH Pa3peIeHUs
npo0em;

- BBIABJIATh IPUYIUHHO-CIICACTBCHHBIC CBA3H U
AKTYaJIMU3UPOBATh 3a/1a1y, BbIABUI'ATb TUIIOTC3Y CC
peliCHUd, HAXOAUTb apTYMCHTBI JJIA JOKA3aTCIILCTBA
CBOUX YTBEPXKACHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU
peIICHUS;

- aHAJIM3UPOBATH MOJYUYECHHBIC B XOJIC PEIICHHS 3a/1a41
PE3yJIbTaThl, KPUTHICCKH OI[ECHUBAThH MX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh H3MECHEHUE B HOBBIX YCIIOBHSX;

- YMETh MEPEHOCUTD 3HAHUS B MTO3HABATEIIBHYIO U
MPAKTUYCCKYIO 00JIACTH KU3HEACIATEIIBHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX
oOIacreii;

- BBIIBUT'aTb HOBBIC UJICH, ITPCAJIAraTb OPpUTHUHAJILHBIC
MOJIXOJIbI M PEIICHUS;

M CIIOCOOHOCTh MX HCIIOJIL30BAaHUS B IO3HABATEILHOM U

COIIMAJIbHOM MPAKTHUKE.

- YMETbh ONIEpUPOBATh MOHIATUAMHE: PAllHOHATIbHAS (YHKIIHS,
byHKIIHS, byHKIHS,

byHKIHS, TPUTOHOMETPHUYECKHE
¢ynkunu, oOpatHele (QYHKUUH; YMEHUE CTPOHUTH Ipaduku
byHKIHH, rpaduku
U3y4EHHUH MIPOIIECCOB U 3aBUCUMOCTEH, IPU PEIICHUH 3a/1a4

IToKa3aTciabHas CTCIICHHAasA

norapupmMuueckas
N3YUCHHBIX HUCIIOJIB30BAaTh npu
U3 JpYruX Yy4eOHBIX TPEIMETOB W 3ajad W3 PeaTbHOU
KHW3HH, BBIpaXarb (GopMyIaMu
BEJIMYMHAMU;

- YMETh peniath TEKCTOBBIC 33Jja4d Pa3HBIX THIOB (B TOM
YrcIie Ha MPOIEHTHI, JOJIM M YacTH, Ha JIBIDKEHHUE, padoTy,
CTOMMOCTh TOBapOB W YCIIYT, HAJOTH, 3a/Ja4l U3 OOJIACTH

3aBUCUMOCTH  MCKOY

yIpaBleHUS JIMYHBIMH UM CeMeWHbIMH (puHaHCAMN);
COCTABJISITh BBIPAKECHMsI, YPAaBHEHHs, HEPABEHCTBA M MX
CUCTEMBI II0 YCIOBHUIO 3aaud, MCCIEI0BATh IOJY4EHHOE
pelIeHe U OLEHUBATh MPaBON0I00HOCTh PE3yNIbTAaTOB;

- YMETh OIIEpUPOBATH cpenHee

apudMeTHIecKoe, MeauaHa, HauOoJblllee W HaWMEHbIIIEE

IIOHATUSAMMU:

3HA4YEHUs, pa3Max, JUCIEPCUs, CTAaHIAPTHOE OTKIOHEHHE
YUCJIOBOTO HabODa;

-yMETh W3BJIEKAaTh, HMHTEPIPETUPOBATh HH(POPMAIIHIO,
NpEe/CTaBICHHYIO B TAaONMUIax, Ha JAMarpamMmax, rpadukax,
OTPAXKAIOILIYI0 CBOMCTBA PEAJIbHBIX IIPOLIECCOB U SIBIICHUN;
OPEICTaBIITh HMHOOPMALUIO C TIOMOINBIO TaOMUIl W
JMarpaMM; MCCIENOBaTh CTaTHCTUYECKUE JaHHBIE, B TOM
yuciae C NPUMEHEHUEM METOAOB U
JIEKTPOHHBIX CPEJICTB;

- YMETh OIEpUpOBaTh MOHATHUAMHU: CIyYalHBIA OMBIT U

rpaguIecKux

ciyyaifHoe coObITHE, BEpPOSTHOCTh CIY4aifHOIO COOBITHS,

YMCHHUC BBIYUCIIAATE BCPOATHOCTL C  HCIOJIB30OBAHHUCM




rpaduuecKkux MeTOoOB; MPUMEHATH GOPMYIBI CIOKEHUS U
YMHOXXCHHSI BEpPOSITHOCTEH, KOMOWHATOpHBIE (HaKThl |
dbopMyInbl MPU pEHIeHUH 3a/ay; OLEHUBATh BEPOSTHOCTU
peambHBIX  COOBITUH; 3HAKOMCTBO CO  CIy4alHBIMHU
BEJIMYMHAMU; YMEHHE MPHBOIUTH MPUMEPHI MPOSBICHUS
3aKOHA OOJBIIMX YHCEN B MPHPOIHBIX M OOIIECTBEHHBIX
SIBIICHUSIX;

- yMeTb OINEpUpOBaTh MOHATUSAMHU: TOYKa, MpsMas,
MJIOCKOCT, MIPOCTPAHCTBO, JBYTpaHHBIN yroi,
CKpEIIMBAOIINECs npsiMbIE, napajuieaTbHOCTD u
NEPIEeHIUKYISAPHOCTD MPSIMBIX U TUIOCKOCTEH, Yrojl MEXIy
MPSIMBIMU, YTOJI MEXY IPSIMON U TUIOCKOCTBIO, YTOJI MEXKTY
IUIOCKOCTSIMH, pAacCTOSIHUE OT TOYKHU JO IUIOCKOCTH,
paccTosiHUE€ MEXIy TMPSAMBIMH, PAcCTOSHHE  MEXIY
IUIOCKOCTSIMH; YMEHHE HCIIO0JIb30BaTh NPU PELICHUH 3a/1ad
U3y4eHHBIC (PAKTHI U TEOPEMBI IIJIAHUMETPUH;

- YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOIIETO
MUDA;

-yMETh ONEepUPOBATH MOHITHSIMH: MHOTOIPAHHUK, CEUEHUE
MHOTOTpaHHHKa, Ky0, apaiienenumes], npusma, mnupaMmua,
¢urypa u MoBEepXHOCTh BpAIICHUs, [IUIUHIP, KOHYC, IIap,
chepa, cedyeHuss GUTyppl  BpallCHHUs,  IUIOCKOCTb,
Kacaromasicss cdepbl, UWIMHApPA, KOHYyca, IUIOIAIb
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYyca, HWIMHAPA,
miomanas  chepb, o0BeM  Kyba, TPAMOYTOJBHOTO
napasuiesienune1a, MupaMuabl, IPU3MBI, IIIMHIpPA, KOHYCA,
nrapa;

- yMeHHEe H300pakaThb MHOTOTPAaHHUKH U TOBEPXHOCTH
BpAIICHUS, UX CEUCHHS OT PYKH, C IMOMOIIBIO YEPTEHKHBIX
UHCTPYMEHTOB M JJIGKTPOHHBIX  CPEJICTB;  yMEHHE




pacmo3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE
pacrno3HaBaTh IPAaBUJIbHBIE MHOTOTPAHHUKY;

- YMETb ONEpUpOBaThb IOHATHAMM: JIBWIJKEHHE B
NPOCTPaHCTBE, MONO0HBIE (UIYypsl B MPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOLIEHUE IUIOLIAACH IOBEPXHOCTEH H
00BEeMOB MOAOOHBIX (PUTYp MPH PELICHUH 3a/1aY;

- YMETb BBIYHUCIATH T€OMETPUYECKUE BEIWYHMHBI (IUIMHA,
yToJ1, IUI0Iaab, 00beM, IUIOIAAb IOBEPXHOCTH ), UCIIOJIb3YSI
U3y4eHHbIE (POPMYJIBI U METOABI;

- YMETb OIIEPUPOBATh MNOHATUAMU: IPAMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPIHMHATHI
BEKTOPa, CKAJLIPHOE IPOM3BEACHHE, YIOI  MEKIY
BEKTOPAMH, CyMMa BEKTOPOB, IPOM3BEIEHUE BEKTOpa Ha
YHCIIO; HAXOAUTh C TIOMOLIBI0 H3YYEHHBIX (HOpMYII
KOOpJMHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE MEXY IBYMS
TOYKaMH;

- yMeTb BbIOMpATh MOIXOASIIMM HM3Y4EHHBIH METOA JUIs
peleHus 3aa4u, paclo3HaBaTh MaTeMaTHYecKue (pakTel u
MaTeMaTHYECKUEe MOJENH B MPUPOTHBIX U OOLIECTBEHHBIX
ABJICHUSAX, B MCKYCCTBE; YMEHHME IPUBOAWUTH IPUMEPHI
MaTE€MaTU4YeCKUX OTKPBITUM POCCHMCKOM UM MHUPOBOHU
MaTeMaTUYECKON HAyKH.

- YMETh ONEPUPOBATh MOHATUSAMU: OINPEAEICHUE, aKCHOMA,
TEeOopeMa, CJIEJCTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCUJIbHBIE (POPMYIMPOBKH; yMeHHE (HOPMYIUPOBATh
00paTHOE U MPOTUBOIOJIOKHOE YTBEPKIECHUE, NPUBOIUTH
IPUMEPBl M KOHTPIPUMEPBI, HCIONB30BaThb  METOJ
MaTEMAaTHYECKON WHIYKIUH; HPOBOAUTH JOKA3aTEIbHBIC
paccyXAeHMsI IPU PELIEHUH 3a/1a4, OLIEHUBATh JIOTUUECKYIO
IIPaBUIILHOCTb PACCYXKICHUM;




- YMeTh CBOOOJHO OMEPUPOBATH TMOHATHUSMU: COYCTAHHE,
MePECTaHOBKA, YHUCJIO COYETAHWUH, YHUCIIO TEepPEeCTaHOBOK;
ounom HpIOTOHA; yMeHHE NTPHUMEHSITH KOMOMHATOPHBIC
(bakThI U pacCcyKICHUs IS PEIICHUS 33/1aY;

-yMeTh OMNEPHUPOBATh MOHITHIMH: HATypaJlbHOE YHCIIO,
[EJI0€ YHCIIO, OCTATOK M0 MOJYJIO, PAllMOHAIBHOE YHCIIO,
UPPAIMOHATIEHOE YMCIIO, MHOYKECTBA HATYPAIbHBIX, IENbIX,
palMoOHATIBHBIX,  JCHUCTBUTEIBHBIX  YHCEN,  yMEHHUE
WCITOJIH30BaTh MPU3HAKU JACIUMOCTH, HAUMEHBIINN OOIIHiA
JeNUTeIb W HaWMEHbIee oO0Iee KpaTHOe, aJITrOpPUTM
EBximna nipu pemieHnn 3aaad; 3HAKOMCTBO € Pa3TMIHBIMU
MTO3UIIMOHHBIMHA CHCTEMAaMHM CUHCIICHUS,

- yMeTh CBOOOJHO OINEPHPOBATh MOHSTHUSIMH: CTEIECHb C
[EeNBIM  TOKa3aTelieM, KOpPEHb HATypadbHOW CTEICeHH,
CTETNICHh C pAlUOHAIBHBIM I[IOKa3aTeleM, CTENeHb C
JIEUCTBUTECILHBIM (BeleCTBEHHBIM) moKas3arTelieM,
gorapuM  4YHWCIIa, CHHYC, KOCHHYC W  TaHTCHC
MIPOU3BOJILHOTO YHCIIA;

- yMeThb  ONEpUpPOBATh  TOHATHUSMH:  TOXICCTBO,
TOXIECTBCHHOE npeoOpa3oBaHue, ypaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMa YpaBHCHH W  HEPABEHCTB,
PaBHOCHJILHOCTh ypaBHEHWH, HEPABEHCTB U  CHUCTEM,
paloHanbHbIE, UpparMoOHAIbHBIC, IIOKa3aTelIbHbIE,
CTCTICHHBIE, JIOTApU(PMUYECKHE, TPUTOHOMETPUYCCKHE
YpaBHEHUs, HEPABCHCTBA W CHCTEMBI; yMCHHE pEIIaTh
YpaBHEHUs, HEPABEHCTBA HM CHUCTEMBI C TIOMOIIBIO
pa3IMYHBIX MPUEMOB; pEIIaTh YpaBHECHHs, HEPABCHCTBA U
CUCTEMBl C TIApaMeTpoOM; TPHUMEHSATh  ypaBHEHWS,
HEPABEHCTBA, UX CHUCTEMBI JJIsl PEIICHUS MATeMaTUYECKUX




3a/1a4y M 3a71a4 U3 Pa3IMIHbIX 00JIaCTe HayKU U peaIbHOU
KU3HU;

-yMeTh CBOOOJHO OIEPUPOBATh TMOHATUSIMH: Tpaduk
¢ynkuuu, oOparHas QYHKIUSA, KOMIIO3UIUS (DYHKIIHIHA,
nuHeWHas (QyHKOWs, KBaJpaTU4HAs (DYHKIHS, CTEHEHHAas
(GyHKLIMS C LeNbIM IOKa3aTelleM, TPUTOHOMETPUYECKHE
¢ynkuuu, oOpaTHblE TPUTOHOMETPUYECKHE (DYHKIHH,
noKasaTesbHas u Jiorapupmudeckas QyHKITUH;

- yMeHHE CTpouTh TrpaduKku QYHKIUNA, BBIOJHSTH
npeoOpa3zoBanus rpaduKoB yHKIIHIA;

- YMEHHE HCIIONb30BaTh rpaduku PYHKIMNA IS U3Y4YEeHUS
MIPOLIECCOB U 3aBUCUMOCTEHN IIPU PEIICHUH 3a]a4 U3 IPYrux
y4eOHBIX TNPEIMETOB M M3 PEaJbHOM KHU3HH; BBIPAXKaTh
(dopMynaMu 3aBUCUIMOCTH MEX/y BETMUYNHAMU;

- yMeHHE CBOOOJHO ONEpPHUPOBATH MOHATUSMHU: YETHOCTD
(GyHKUIMY, TEPUOIUYHOCTh (DPYHKIUH, OrPaHHYCHHOCTD
(GYHKIIMA, MOHOTOHHOCTh ()YHKIIMH, SKCTPEMYM (YHKIIHH,
HauOoJiblllee W HaWMEHbIIee 3HA4YeHUs (YHKIUKU Ha
MPOMEXKYTKE; YMEHHE MPOBOIUTH Hccle0BaHne (QYHKIUY;
YMEHHUE HCIIOJB30BaTh CBOMCTBA M Tpaduku QyHKIUN IS
pelieHus ypaBHEHUH, HEpPaBEHCTB U 3ajay ¢ MapaMeTpaMu;
u300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOXECTBA
peleHui ypaBHEHU N, HEPABEHCTB U UX CUCTEM,;

- yMeTb  CBOOOJHO  ONEPUPOBATH  HOHATHSIMH:
MOCIIEI0BATENbHOCTh,  apu(MeTHUecKas  MHporpeccus,
reoOMeTpUYecKasl TPOrpeccHsi, OCCKOHEYHO YyObIBarOIIas
reoMeTpuyecKas MIPOrpeccusi; yMEHHE 3aJ1aBaTh
MOCNIEI0BATEIbHOCTH, B TOM 4YHCIE€ C  TOMOIIbIO

PEKyppEeHTHBIX (hopMyI;




- yMeThb ONEepUpOBaTb MOHATUSMH: HENPEPHIBHOCTD
GyHKIMH, aCUMITOTHI rpaduka GyHKIIMH, TIEpBasi U BTOpas
npou3BoaHas (DYHKIIMU, TEOMETPUUYECKUA U (DU3NUECKUA
CMBICII TIPOM3BOJHON, TepBOOOpa3Hasi, ONpeAeICHHBIH
UHTETpaj; yMEHHE HaXOIUTh AaCHMIITOTHI  Tpaduka
(GyHKLIMU; yMEHHE BBIYUCIATH MPOU3BOJIHBIE CYMMBI,
NPOM3BEACHUS, YAaCTHOTO W  KOMIO3MLUH (YHKUHUH,
HaXOJUTh YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIHIHY;

- YMEHHE HCIOJIb30BaTh MPOM3BOIHYIO JUISl UCCIIEIOBaHUS
(GyHKUMH, 719 HAXOXKAEHUS HAWIy4Ilero peuieHus B
NPUKJIAJHBIX, B TOM YHCJIE COLUATbHO-DKOHOMUYECKUX U
¢Gu3nyeckux 3ajgadax, Ui OIpPENENIEHUS CKOPOCTH H
YCKOPEHHUS; HAXOAUTh IUIOmanId H 00beMbl (GUryp C
MIOMOILBIO UHTErpaa; NPUBO/INUTH IpUMEPHI
MaTeMaTH4eCKOTOo MOJICIIUPOBAHUS C MIOMOIIBIO
muddepeHINaTbHBIX YpaBHEHU;

- yMeTb CBOOOJHO ONEpPUPOBAaTh IMOHATHSMU: CpellHEe
apudMeTHIecKoe, MeauaHa, HauOoJblllee W HaWMEHbIIIEE
3HA4YEHUs, pa3Max, JUCIEPCUs, CTAaHIAPTHOE OTKIOHEHHE
JUIs ONMCAaHUS YUCIIOBBIX JaHHBIX; YMEHHME HCCIIEA0BAaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHUCIIE C MPHUMEHEHHEM
rpaduUecKux  METOJOB M  DJEKTPOHHBIX  CPEICTB;
rpaduuecKd HCCIEeIoBaTh COBMECTHBIE HAONIOACHUS C
IIOMOILBIO AarpaMM PacCEUBaHHUs U JIMHEWHON PErPECCUu;
- yMeTh  HaxOJUTh  BEPOSTHOCTH  COOBITMH  C
UCIIOJIb30BAaHUEM TpapUUECKHMX METOJO0B; MPUMEHSTH JUIs
pemeHust 3agad  (OpMyJbl CIOXKEHHUS U YMHOXEHHUs
BEPOSATHOCTEH, (HOPMYIy TOITHOW BEPOSTHOCTH, (HOPMYITY
Bepuynnu, komOuHaTOpHbIE (haKThI U POPMYIIBL; OLICHUBATH
BEPOSTHOCTH pPEaJbHBIX COOBITHI; yMEHHE ONEepUpOBaThH




NOHATHAMM:  CIydyallHass  BEJIMYMHA,  PaACIpPEIEIICHHE
BEPOATHOCTEH, MAaTEMaTU4YECKOE 0XXKMIAaHUE, OUCIEPCUS U
CTaHJAPTHOE OTKJIOHEHUE CIIy4aiiHOW BEITUYMHBI, (QYHKINH
pacrpeneieHus u IIJIOTHOCTHU PaBHOMEpPHOTO,
II0Ka3aTEJIbHOTO ¥ HOPMAJIBHOI'O PACIpPEACIICHUN; YMEHHE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHpPEHCIICHUM IS
pelIeHus 3a/1a4; 3HaKOMCTBO C MOHIATUSAMU: 3aKOH OOJIBIITNX
YKCesl, METObI BBIOOPOYHBIX UCCIIEAOBAHMI;

- YMEHHE IPUBOAMTH IPUMEPHI MPOSABICHUSA 3aKOHA
OOJBIINX YHCEN B IPUPOAHBIX U OOLECTBEHHBIX SBJICHUSIX;
- YMETb CBOOOTHO ONIEPHPOBATH NOHATUAMU: TOUKA, IIpsiMas,
IUIOCKOCTh, NPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH Yrod,
JBYI'PAaHHBIN yrOJI, TPEXTPAHHBIN YIroJl, IEPECEKArOIINeECs,
napajujiebHble 51 CKpELIUBAIOIIUEC IIpPsIMBIE,
NapaJUIE]IbHOCT U NEPHEHAUKYISPHOCTh IPSAMBIX U
IIJIOCKOCTEH, YTOJI MEXKY IPSIMBIMU, YTOJ MEXAY IPSIMOU U
IUIOCKOCTBIO,  YIOJI ~ MEXAY IUIOCKOCTAMH;  yYMCHHE
UCIOJIb30BaTh NP PELICHUHU 3a]ad M3ydeHHble (aKThl U
TEOpEMBl IUIAHMMETPUHU; YMEHHE OLEHUBATh pPa3MeEpBI
O00BEKTOB B OKPYKAIOLIEM MHPE; YMEHHE OIEepUpOBaTh
NOHATUSMH: MHOTOTPAaHHUK, CEYCHUE MHOIOTPAaHHHUKA,
NpaBUJIBHBIN MHOTOTPaHHUK, IPU3Ma, THpaMKIa, GUrypa u
MOBEPXHOCTh BpAIICHHUs, LWIMHApP, KOHYyC, mmap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEUYEHUs KOHYca M LWIMHJPA,
NapajuleJIbHbIE OCH WM OCHOBAHMIO, CEYCHHE Ilapa,
IUIOCKOCTh, Kacaromascsd c@eppl, LUINHAPA, KOHYCA;
YMEHHUE CTPOMTh CEYEHME MHOTOTPAHHUKA, H300pakaTh
MHOTOTPaHHHUKH, (UIYpbl U TOBEPXHOCTH BpAalLEHUs, UX
CEYCHMS, B TOM YHUCIE C IIOMOIIBIO AIEKTPOHHBIX CPEICTB;
YMEHUE MPUMEHSATh CBOWCTBA T'€OMETPUUECKUX (Uryp,




CaMOCTOSITENTLHO (POPMYITHPOBATH OMPEICIICHIS N3y4aeMbIX
¢Guryp, BBIIBUTaTh THUIOTE3bl O CBOWMCTBAX W TMPU3HAKaX
reoMeTpuuecknx (puryp, 0OOCHOBBIBATH WJIM OMPOBEPTaTh
UX; YMEHHE NPOBOIUTH Kiaccu(uKauuio QUryp 1o
pa3IUYHBIM  TPU3HAKAM,  BBINIONHATH  HEOOXOAMMBIE
JOTIOTHUTEIbHBIC TTIOCTPOCHUS;

- yMeTh CBOOOJHO OMNEPHPOBATH MOHATHAMH: ILJIOMIAIb
burypsl, o0beM (UTypbl, BeTUYUHA yIia, PACCTOSHHUE OT
TOYKHA JI0 TUIOCKOCTH, PACCTOSTHHE MEXIy THPSIMBIMH,
paccTosiHHEe MEXIy IUIOCKOCTSIMH, TUIomanb chepsl,
IUIOIIAAbh TIOBEPXHOCTH IHUPAMHUIBI, TPU3MBI, KOHYCAa,
MUATUHAPA, o0beM KyOa, MPSIMOYTOJIBHOTO
napajuieNienune1a, MupaMuIbl, IPU3MBI, IIMIIMHIpPA, KOHYCA,
nrapa; yMeHHUE HaXOJWTh OTHOIICHHE O00BEMOB IMOJOOHBIX
duryp;

- yMeTh CBOOOJHO OINEpPUPOBATH MOHSITHIMHU: JIBUKEHUE,
napajiebHBIA MEPEHOC, CUMMETPHsI Ha IIOCKOCTH H B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUE  TMOIO00MS,
nogo0HbIe (GUTYpPHI, yYMEHHE paclo3HaBaTh paBHBIC U
nog00HbIe (UTYpPBI, B TOM YHCJIE B MPHUPOJIE, UCKYCCTBE,
aApXUTEKType; YMEHHE UCIOIb30BaTh TI'E€OMETPUYCCKHE
OTHONICHHUSI, HAXOIUTh TEOMETPUUECKHE BETUIHHBI (JIJTNHA,
yroJi, TUIOMaah, 00bEeM) MPU PEUICHUH 3a1ad U3 APYTuxX
y4eOHBIX IPEIMETOB U U3 PEAbHOM KU3HH;

- yMerb  CBOOOJHO  ONEPUPOBATH  TOHSATHSIMH:
NPSIMOYTOJIbHASI CHCTEMa KOOPIMHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOpDAMHATHl  BEKTOpa, CyMMa  BEKTODOB,
NIPOM3BEACHNE BEKTOPa HA YMCIIO, PA3JIOKEHUE BEKTOpA I10
Oasucy, CKaJIsipHOE MIPOU3BENICHNE, BEKTOPHOE
MPOW3BEICHNE, yrol  MEXAY BEKTOpaMH; yMEHHE




UCIIOJIb30BaTh BEKTOPHBIM W KOOPAMHATHBIA METOJ MJIA
pelIeHNs TeOMETPUYECKUX 3aJad U 3a]1a4 APYTUX y4eOHBIX
MPEIMETOB; ONEPUPOBATH MOHATUAMHU: MaTpulia 2x2 u 3x3,
ONpEACIUTENb  MAaTPULbl, TE€OMETPUYECKUN  CMBICI
OIIpEACIUTENS;

- YMETb MOJEIHUPOBaTh pPEAJIbHBIE CHUTyallMd Ha S3BIKE
MaTE€MaTUKH;  COCTAaBJIATh  BBIPAKEHHS,  ypaBHEHWS,
HEpPaBEHCTBA M MX CHUCTEMbl IO YCJIOBHUIO 3aJa4H,
UCCJEN0BATh TOCTPOEHHBIE MOJEIN C HCHOJIB30BAaHUEM
anmapara aiareOpbl, HHTEPIPETUPOBATH MOTYyYEHHBIH
pe3yabTaT; CTPOUTh MAaTEMAaTUYECKUE MOJEIHN C MOMOILBIO
F€OMETPUYECKHX MMOHATUN U BEJIMYUH, PEIIATh CBSI3aHHBIE C
HUMH IPAKTUYECKHUE 3a/layM; COCTABIATh BEPOATHOCTHYIO
MOJIeJlb U HHTEPIPETHPOBATh IOJYUYEHHBI pE3yNbTar;
pelaTh NpUKIJIaJHbIE 334a4U CPEACTBAMU MAaTEMATUUECKOTO
aHaJM3a, B TOM YHCJIE COLMAIBHO-3KOHOMHMUYECKOTO H
(U3UIECKOTO XapaKTepa;

- yMEHHE BbBIOMpATh MOAXOIAMIMA METOJ HJsl pelIeHUS
3a/1ayy; MOHUMAaHHE 3HAYUMOCTH MaTEMAaTUKU B U3y4YECHUH
IOPUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB U SIBICHMIA;
YMEHME PAcIIO3HABATh MPOSBIECHUE 3aKOHOB MAaTEMAaTUKU B
UCKYCCTBE, YMEHHE MIPUBOJUTH MPUMEPHI MATEMAaTUYECKUX
OTKPBITUMA POCCUMCKON U MUPOBOM MaT€eMAaTUYECKOU HAYKH

OK 02 Hcnonb3oBaTh
COBpPEMEHHBIE CPEICTBA
MoMcKa, aHaimM3a U
UHTEPIIPETAIINH
nHpopmanuu, u
UH(POPMAaLMOHHbIE

B 00nacTi eHHOCTH HAYYHOTO MTO3HAHUS:

-chopMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIIECTBEHHON

IPAKTUKH, OCHOBAHHOI'O Ha JHUajIore

KyJBTYD,

- YMETh OIIEPUPOBATh MOHATUAMU: palliOHAIbHAS (YHKIHS,
noKazarenbHas byHKuM, CTETEHHAs byHKLuS,
JorapupmMuuecKas byHKIHA, TPUTOHOMETPUUECKHE
dbyHKIMKA, 00paTHBIE (PYHKIIMU; YMEHHE CTPOUTHh I'pauku
W3YYEHHBIX (QYHKIMH, WCIONB30BaTh TpaduKu TpH




TEXHOJIOTUHU JJIA
BBITTOJTHEHUSI 3a1a4
npohecCHOHABLHOM
JIeSTEIbHOCTH

CIIOCOOCTBYIOIIETO  OCO3HAHMIO  CBOETO  MecTa B
MTOJTMKYJIBTYPHOM MHDE;

- COBEpUICHCTBOBAaHUE S3BIKOBOM W  YHUTATEIbCKOU
KYJIbTYpbI KaK CPEICTBA B3AUMOJACHCTBUS MEXKIY JIFOAbMU
U ITO3HaHUA MI/Ipa;

- OCO3HAHUC IIEHHOCTHU Hay‘{HOfI ACATCIIbHOCTH,
TOTOBHOCTH OCYIIECTBIATH IIPOEKTHYIO 51
HCCIIE0BATEIbCKYIO JICSITEIPHOCTh WHIWBUIYAIHHO U B
rpymre.

OsnageHue YHUBEpCaTbHBIMHU y4eOHBIMU
MMO3HABATENLHBIMH JEHCTBHSIMM:

B) pabota c uHpopmaIuei:

- BJaJeTh HaBBIKAMU TOJy4YeHUs HHopManuu u3
NCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTCIIBHO
OCYH.[GCTBJIHTB IIOUCK, aHaJInu3, cucreMaTul3anuro n
MHTEPIPETANI0O HHPOPMALIUU Pa3IUYHBIX BUAOB U (HOpPM
MIPEACTABICHUS;

- cO3/1aBaTh TEKCTHI B pas3lWYHBIX (opmaTax C ydeToM
Ha3Ha4YeHHS WH()OPMAITUH U TICJICBON ayTUTOPUH, BRIOUpast
ONTUMATBHYIO (OPMY IIPEICTABIICHHS M BU3YATH3alINH,

- OICHUBAThb I[OCTOBepHOCTB, JICTUTUMHOCTDB I/IHq)OpMaI_[I/II/I,
€€ COOTBCTCTBUC HpaBOBBIM nu MOpaJIBHO-E)TI/I‘IeCKI/IM
HOpMaM;

- HCIIOJIB30BaATh Cpe,Z[CTBa I/IHq)OpMaI_II/IOHHBIX n
KOMMYHHUKAITMOHHBIX TEXHOIOTUI B pereHnn
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX W OPTaHU3AIMOHHBIX
3a/1a4 ¢ COOI0/IeHHeM TPEeOOBaHUI IPTOHOMHKH, TEXHUKH
0€301acHOCTH, TUTUEHBI, PECYpPCOCOEPEIKEHHS, TTPABOBBIX
A JTHYECKHUX  HOpM, HOPM  HMH(OPMAIMOHHON
0e30IMacHOCTH;

M3YYE€HUHU MIPOLIECCOB U 3aBUCUMOCTEH, P PEIICHUHN 3a]a4
U3 JIpYrux y4deOHBIX MPEIMETOB U 3ajlad M3 peajbHOM
JKU3HU; BbIpaXaThb (GOpMyJlaMu 3aBHCHUMOCTH MEXIY

BEJIMYMHAMU;
- yMETb  ONEpUpOBaThb  MOHATHSAMHU:  TOXKJIECTBO,
TOKAECCTBEHHOE npeoOpa3oBaHue, YpaBHEHUE,

HEpaBEHCTBO, CHCTEMa ypaBHEHMH W  HEPaBEHCTB,
PaBHOCWJILHOCTh ~ypaBHEHUH, HEPABEHCTB U CHUCTEM,
paloHaIbHbIE, UppalMOHANIbHBIE, noKa3aTelbHbIE,
CTEMEHHblE, JIoTapu(pMUUYECKHE, TPUTOHOMETPHUYECKHE
YpaBHEHHUs, HEPaBEHCTBA M CHUCTEMBI; yMETb pelIaTh
YpaBHEHHUS, HEpPAaBEHCTBA U CHUCTEMbl C TIOMOIIbIO
pa3IMYHBIX MPUEMOB; pellaTh YpaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBl C TapaMeTpoM; MpPHUMEHATh YpaBHEHUS,
HEpaBEHCTBA, UX CHCTEMBI JUIS PEIICHUS MaTeMaTHYECKUX
3aja4 M 3a]a4 U3 Pa3IUuHBIX 00JacTell HAYKU U pealbHOM
KU3HU;

- yMeTh CBOOOJHO OINEpPUPOBATH MOHITHUSIMH: JIBUKEHUE,
napajuleJIbHbI MEepeHoC, CUMMETPHsS Ha IJIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUE  TMOIO00WMS,
nogo0HbIe (UTYpHI; YMEThb pAacHO3HABAaTh pAaBHbIE H
no0o0HbIe QUTYPHI, B TOM YHWCJE B MPHUPOJIE, UCKYCCTBE,
apXUTEKType; YMETh HCIIOJIb30BaTh TI'€OMETPUUYECKHE
OTHOILIEHHSI, HAXOAUTh T€OMETPHUUECKUE BEJIMIMHBI (JUINHA,
yroJj, IJIomaab, 0o0beM) NP PEHICHUH 3a7ad U3 JIPYrux
y4eOHBIX IPEIMETOB U U3 PEaIbHOM KU3HU




- BIAJCTh HABBIKAMH PACMO3HABAHWUS W  3aIIUTHI
nHpopManuu, THGOPMAITMOHHON 0€30TTaCHOCTH JTMYHOCTH

OK 03 IInanupoBath u
peann30BbIBaTh
coOCTBEHHOE
npodeccCuoHanpHOe U
JUYHOCTHOE pa3BUTHE,

peIPUHIMATEIHCKY
0 JeSITeNbHOCTh B
npohecCHOHABLHOM
chepe, UCHOIB30BATH
3HaHUA 10 MIPAaBOBOHN U
(dbuHaHCOBOM
IPaMOTHOCTH B

Pa3IMYHBIX )KU3HCHHBIX
CUTyalusax

B obnactu AYXOBHO-HPABCTBCHHOT'O BOCIIMTAHUSA:

--  cOopMHUPOBAaHHOCTh  HPABCTBEHHOTO  CO3HAHUS,
3TUYECKOTO MOBEICHUS;

- CHOCOOHOCTH OIICHWBATh CHUTYalMI0 W TPUHUMATH
OCO3HAHHbIE PEIICHMS, OPHUEHTUPYSICh HAa MOpPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTONYMBOTO
Oynywero;

- OTBETCTBEHHOE OTHOIIICHNE K CBOMM POJUTENSAM U (WIIH)
JPYTAM YJIEHAM CEMBH, CO3JAaHHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPUHATHSA LEHHOCTEN CEMEWHON >XKU3HU B

COOTBCTCTBUHU C TpaAAULIUAMU HAPOJAOB POCCI/II/I;

OBnanenue YHUBEPCATbHBIMU PeryIsITUBHBIMU
NEUCTBUSIMU:

a)caMOOpTaHHU3aIINS

- CaMOCTOSITENIbHO  OCYHIECTBJIATH  IO3HABATEIIbHYIO
NesITeNIbHOCTh,  BBIABIATH  MPOOJIEMBI, CTaBUTh U

(dbopMynpoBaTh COOCTBEHHBIE 3a/1a4U B 00pa30BaTeIbHON
NEeSTENIbHOCTH U KU3HEHHBIX CUTYaITUsX;

- CAaMOCTOSITEIBHO COCTABJISITh IIJIAH PEIICHUS TIPOOIEMBI C
y4eToOM pecypcos,
BO3MOXHOCTEW U MPEANOYTEHUH;

- IaBaTh OLIEHKY HOBBIM CUTYallUsIM;
croco0CTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIIMPOKOH
SPYAMLIIMM B pa3HbIX OOJACTSIX 3HAHUIA,

HMCIOIINXCs COOCTBEHHBIX

IIOCTOSIHHO

MOBBIIIATh CBOM  00pa3oBaTeNbHBIA W  KYJIbTYPHBIH

YPOBEHB;

- yYMETb ONEpPUPOBATH IOHATUSAMHU: PALMOHAJIBHBIC,

UppalnroHaIbHbIE, NoKa3aTesbHbIE, CTETICHHBIE,
Jorapu(pMHUUECKUE, TPUTOHOMETPHUECKUE YPABHEHUS U
HEpPaBEHCTBA, X CUCTEMBI;

- YMETh ONEPUPOBATH TOHATHUSIMH: MHOTOTPAHHUK, CCUCHHE
MHOTOTpaHHHKA, Ky0, TTapaijieNenuIie]], pu3Ma, TupaMua,
durypa v MoBEpXHOCTh BpAIICHUS, IIJIUHIP, KOHYC, IIap,
chepa, burypel  BpamieHus, IUIOCKOCTb,
Kacaromasicss  cepbl, LWIMHApPA, KOHYca,
MOBEPXHOCTU TMUPAMUJIBI, KOHYCa, IMJIMHJpA,
cdepsl, IPSIMOYTOJIBHOT'O
napaiesnenunena, TUpamMuIbl, IPU3MbL, IWIMHIPA, KOHYCa,

ceueHust
IUIOIIA b
MIPU3MBI,
ILIOIIAAb o0peM  KyOa,
nrapa; yMeHue u300pakaTh MHOTOTPAHHUKH U IIOBEPXHOCTH
BpAIllCHUs, UX CEYCHHS OT PYKH, C IMOMOIIBI0 YePTSIKHBIX
WHCTPYMCHTOB W JJIEKTPOHHBIX  CPEICTB;  yMETh
pacmo3HaBaTh CHMMETPHIO B  IPOCTPAHCTBE, YMETh
pacrno3HaBaTh MPaBUILHBIC MHOTOTPAHHHKH;

- YMETh ONEPUPOBATH MOHATUSIMU: IPSIMOYTOJIbHAS
CUCTEMa KOOPJIUHAT, KOOPAUHATHI TOUKHU, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISPHOE MMPOU3BEACHHE, YTOJ
MEXy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOPA HA YHCJI0; HAXOUTH C IIOMOIIBIO N3YYCHHBIX
(bopMyJT KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHUE
MEXTy IBYMSI TOUKAMH.




0) CaMOKOHTPOJIb:

WCTIOJIh30BaTh MPUEMBI peIICKCHU JIJISI OLICHKH CUTYaIUH,
BBIOOpA BEPHOTO PEIICHHS;

- YMETb OLICHUBATb PUCKU U CBOCBPEMEHHO IIPUHHUMATH
peUICHUSA MO UX CHUKCHUIO,

B)

c(hOpMHUPOBAHHOCTH:

SMOLMOHAIBHBIA  MHTEIUJIEKT, MNPEANOJIArarounun
BHYTPEHHEH MOTHUBAIIMH, BKJIIOYAIOIIEH CTpEMIICHUE K
JIOCTHKEHHIO 1 (S78 u ycrexy, OIITUMHU3M,
WHUIMATUBHOCTh, YMEHUE JIEMCTBOBATh, HCXOIS U3 CBOMX
BO3MOKHOCTEI;
- OSMIaTUW, BKIIOYAIOIIEH CIOCOOHOCTh ITOHHMAaTh
SMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATH €r0 MpHU
OCYIIECTBICHUH  KOMMYHUKAIlUH, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

BKJIIOUAIOIIUX CIIOCOOHOCTH
BBICTPANBATh JIpYTUMH  JIFOJbMH,

3a00TUTbHCA, IPOSBIATH UHTEPEC U pa3periaTh KOHPIUKTHI

- COLOUAJIBbHBIX HABBIKOB,
OTHOIICHUA C

OK 04 DddextuBHO
B3aMMOJICUCTBOBATh U
paboTath B KOJIJICKTUBE
¥ KOMaHJie

JInaHocTHBIC

FOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOOIIPEEIICHUIO;

-OBJIaJICHIE y4e0HO-HCCIIeI0OBATEIbCKOM,
MPOEKTHOM M COIMATIbHON JIEATEIIbHOCTH;

CaMOCTOATCIIBHOCTH U

HaBBIKaMH

MeranpenmeTHbie
OBnaneHne  yHUBEPCAIbHBIMM  KOMMYHHUKaTHUBHBIMU
JNEUCTBUAMMU:

0) COBMECTHasl IeITCIIbHOCTb:
- MOHUMATh M UCIOJIh30BATh MPEUMYIIECTBA KOMAHIHON 1
WHIUBUIYaIbHON paboTHI;

- YMETb OIIEpUPOBATh IOHATHUSAMHU: CIyYaWHBIA OIBIT U
Clly4aliHO€ COOBITHE, BEPOSITHOCTH CIYY4alHOTO COOBITHS,
yMETh BEPOSTHOCTh  C
rpadM4ecKUX METOJIOB; MPUMEHSTh (OPMYIIBI CIOXKCHUS U
KOMOWHATOpHBIC (aKThl H

BBIYHCIISATH HCIIOJIb30BaHNEM
YMHOXKEHHSI BEPOSITHOCTEM,
(GopMynBl NpH pelIeHUH 3aJad; OLIEHUBATh BEPOSTHOCTH
peambHBIX  COOBITHH; 3HAKOMCTBO CO  CIy4alHBIMHU
BEJIMYMHAMHU; YMEHHUE IPUBOAUTH NPUMEPHI MPOSIBICHUS
3aKOHA OOJBIIMX YHCEN B MPHPOJIHBIX M OOIIECTBEHHBIX

SABJICHUSAX,




- TpUHUMATh LI  COBMECTHOM  JI€ITEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBATH [EUCTBUS MO €€
JIOCTUKEHHIO: COCTABJISATh IUIaH ACHCTBUM, pactpeacsTh
polu ¢ YyYETOM MHEHHHA YYaCTHHUKOB OOCYXIaTh
pE3yNbTaThl COBMECTHON PaOOTHI;

- KOOPAWHHUPOBATh M BBHIMOJIHATH PAOOTy B YCIOBHSIX
pEalbHOTO,  BHUPTYalbHOTO W KOMOWMHHPOBAHHOTO
B3aMMOJEHCTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETHYECKOE MTOBEICHUE B
pPa3IMYHBIX  CUTyalUsIX, MPOSBIATHL TBOPYECTBO U
BOOOpakeHne, ObITh MHUITMATHBHBIM.

Osnanenne YHUBEPCATbHBIMU pETYJISITUBHBIMU
JIEHCTBUSIMU:

T) IPUHITHE Ce0s U IPYTHUX JTFOICH:

- MPUHUMATh MOTHUBBI U apTyMEHTHI JIPYTuX JIIOAEH mpu
aHaJIN3€ PE3yJIbTATOB JIEATEIbHOCTH;

- MpHU3HaBaTh CBOE MPABO W MPaBO JPYrux JIOJAEH Ha
OIIINOKH;

- pa3BHBaTh CIOCOOHOCTh IOHWMATh MHpP C TIO3UIUU
JPYroro 4ejoBeKa

- YMeTb CBOOOJHO ONEPUPOBATH IMOHATUSAMH: CTENEHb C
LEeJNbIM II0Ka3aTeleM, KOpPEHb HaTypalbHOHl CTENeHHu,
CTENIEHb C PpAlMOHAIBHBIM II0Ka3aTeleM, CTElEeHb C
JIEUCTBUTEIbHBIM (BEIIeCTBEHHBIM) MOKa3aTeleM,
jgorapupmM  UYMClAa, CHHYC, KOCHMHYC W  TaHIEHC
IPOM3BOJILHOTO YHCIIA;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: Tpaduk
byHKIMKA, oOpaTHass QYHKIUSA, KOMIIO3HMIHSA (QYHKIIUAH,
JAVHENHHas (QyHKUUsS, KBaJpaTWdHas (YHKIMs, CTEIEHHas
(GyHKLIUS C LeNbIM IOKa3aTelleM, TPUIOHOMETPUUYECKHE
byHKIIMKM, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIINH,
nokazaTesnbHass | Jiorapudmudeckas (yHKIMH; YMETh
cTpouth rpaduku (yHKUUN, BBIIOIHATH NMPEOOpa3OBaHUS
rpaduKoB QYHKIIUH;

- YMETh HUCHOJb30BaTh Ipaduku (QYHKIMHA 1715 U3ydeHHS
IPOIIECCOB U 3aBUCUMOCTEH MPH pEeIIeHUH 3a/1a4 U3 JPYTrux
y4EOHBIX MPEIMETOB M M3 PEATbHOM KU3HH; BBIPAXKATh
(opMynaMu 3aBUCMMOCTH MEX]y BETMUNHAMU;

- cBOOO/IHO ONEpUPOBATh MOHATUAMU: YETHOCTh (DYHKIUH,
HNEPUOJUYHOCT  (DYHKIUHM, OrpaHUYCHHOCTh (DYHKIUH,
MOHOTOHHOCTh ¢byHKIMY, IKCTPEMYM ¢byHKIUY,
HauOosplllee W HauMEHbIee 3HAueHUs (QYHKIUU Ha
IPOMEXYTKE; YMETh MPOBOJUTDH UCCIIET0BaHHE (DYHKIINH;

- YMETb HCIOJb30BaTh CBOMCTBA U Tpauku QyHKIUH 1S
peleHus] ypaBHEHUH, HEPAaBEHCTB U 3a7ay ¢ apaMeTpaMy;
n300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOXECTBA
pellIeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM.




2.CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJILHOMN
JUCHUIIJINHBI
2.1. O0beM y4eOHOH JMCHHUIIJIMHBI M BUABI Y4e0HOH padoThI

Buna yueOHoii padoThI O0bem B yacax
O0bem 00pa3oBaTe/IbHON MPOrpaMMbl IUCHUILUIMHBL, B T. 4.: 232
OCHOBHOE cO/Iep:KaHue, B T. 4.: 202
TEOPETUIECKOe 00yUeHUe 72
MPAKTUYECKHUE 3aAHATHUS 130
CamocrosiTesibHast padoTa 00y4arOIuXcs 30
IIpomeskyTouHas arrectauus (3a4eT, IK3aMeH)




2.2. TemaTnueckuii IVIaH U cOiep:KaHNe Y4eOHOM TUCHUIINHBI

HaumeHoBaHue pa3iesioB U TeM Conep:xanue yuyeOHOro Mmarepuasa (0CHOBHOE M MPodeccuoHaTIbLHO- Oo0bem Koabt
OPHMEHTHPOBAHHOE), JTA00PATOPHbIE M MPAKTHYECKUE 3AHATHUSA, IPUKJIATHON aKkaja. | KOMIeTeHIH
MOAYJIb (IPU HAJIMYHMH) 4acoB
1 2 3 4
1 cemecTp
Pa3nea 1. IloBTOpenne Kypca MATEeMAaTHKH OCHOBHOM IIKOJIbI 10
Beenenne MaremaTuka B HayKe, TEXHUKE, IPAKTUUECKOHN AesTenbHOCTH. Llenun u 3amaun
M3Y4YEHHs MaTeMaTHKU IpU ocBoeHuHU cnenuanbHoctei CIIO. 2
Tema 1.1. HOBTOpGHItIJG Kypca OCHOBHOE COJIepPKAHNE 4
MaTE€MaTUKU OCHOBHOM IIKOJIbI B TOM QHCIE:
Teoperuyeckoe o0yueHue:
Uucna u Beuucinenus. OcHoBHbIC mMOHATHA. [IpeoOpa3zoBaHMe BBIpKEHUHA TIO 8§ gé
dbopMyniaM COKpaLIEeHHOTO0 YMHOKEHUSI. 2 OK 03
VpaBHeHus u HepaBeHCTBAa. CUCTEMbI YPABHEHHI U HEPABEHCTB. OK 04
Oyaknun 1 ux rpaduxu. CBolicTBa PyHKITUH.
IIpakTyeckoe 3ansaTHe Ne 1:
JleiicTBUS HAl TOJOKUTENBHBIMU M OTPULIATEIHHBIMU YHUCIaMH, OOBIKHOBEHHBIMU U
JIEeCATUYHBIME Ipo0siMu. [IporieHTHEIE BeIYMCIeHUs. [I[poCcThie MPOIIECHTHI, pa3HbIE 2
CIOCOOBI MX BBIYHUCIICHHUSL.
Pemenue ypaBHeHHMI pa3IM4yHOIO BUAA, HEPABEHCTB U CUCTEM HEPABEHCTB.
Bxoonasa konmponvnas paboma 2
CamocTosiTesibHasi padoTa 00y4arOIMXCs: 2
BrinosiHeHNE TBOPUECKOI0 3aJaHus (COCTaBJIEHHE KPOCCBOPIA) IO TEMaM pazjiena
Paznen 2. Kopuu u crenenu. UppanuonaibHbie ypaBHeHU s 16
OcHoBHOE coep:kaHue 4
B TOM 4HcJIe:
Tema 2.1. HOHHTHenKopHH. OyHKIHH TeopeTHueckoe 0bydenue 2 OK 01
y =V T[ToHATHE KOPHS N-Oif CTETIeHH U3 AeHCTBUTENBHOTO urca. OyHKIMH y = VX, nx 8% gg
cBoiicTBa 1 rpaduku. CBOWCTBA KOPHEH CTETIEHU N. OK 04
IIpakTnyeckoe 3ansitue Ne 2: 2




[TpeoOpazoBanre UpparmoOHAIBHBIX BEIPAKEHUN C TTOMOIIBIO (hOPMYJT

OcHoBHOe coep:kaHue 4
B TOM 4HcJIe:
Tema 2.2. UppanuoHaibHbie Teopernueckoe 0GyueHHe 2
ypaBHCHHUS UppanyoHansHble YpaBHEHHs. PABHOCHIIBHOCTD HPPAITMOHAIBHBIX YPABHEHHUH. OK 01
IIpakTnyeckoe 3ansitue Ne 3: 2 8§ gé
PeuieHne nppaliOHAIBHBIX YPaBHEHUN OK 04
OCHOBHOE CO/iep/KaHne 4
B TOM 4YHcJIe:
Tema 2.3. [ToHATHE CTENEHHU. Teopernyeckoe o0yuenue 2
Caoiictsa crenenu. CreneHHas Crenenu ¢ parioHaJILHBIM U JICHICTBUTENBHBIM [TOKa3aTeIeM, UX CBOMCTBA.
ynKImst CreneHHbIe PYHKITMHU, MX CBOWCTBA B rpaduKu 8]5 gé
IpakTH4eckoe 3anaTHe Ne 4: 2 OK 03
[IpeoOpa3zoBaHKe CTETICHHBIX BBIPAKECHUN OK 04
Koumponvnas paboma no pazoeny 2
CamocrosiTesibHast padoTa 00y4arOIMIMXCA: 2
BrimorHeHne TBOpUECKOT0 3aAaHus (COCcTaBIeHUEe TaOIHITBl (OpMYIT) IO TEMaM pasjesia
Pa3nea 3. IlokasareabHas pynknms. IlokasareabHble ypaBHEHHs] H HEPABEHCTBA 16
OCHOBHOE Co/iep/KaHne 4
B TOM 4YHcJIe:
TeopeTnyeckoe 06ydeHne 2
Tema 3.1. IlokazarensHas ¢pynkuus, | [TokazarenbHas pyHKIus U ee cBoicTBa. [locTpoeHne rpaduKoB nmoka3zaTeIbHON OK 01
ee CBOICTBA. q)yHKHI/H/I 8]12: gg
IIpakTuyeckoe 3ansTue Ne S: 2 OK 04
[Moctpoenue u ureHue rpaduKoB nokazaresnbHol pyHkuuu. [IpeobpazoBanus
rpauKoB
OcHoBHOE coep:kaHue 8
Tema 3.2. [lokazarenbHble P TON AL
ypaBHeHI/IH,.CI./ICTeMBI ypaBHEHHI U Teopernyeckoe 00yuenne - 4 OK 01
HEpABEHCTBA [ToxazarenbHble ypaBHEHUS. Buabl MoKa3aTeNbHBIX YPaBHEHUN U CIIOCOOBI UX OK 02
pemtennst. OCHOBHBIE TEOPEMBI O PABHOCHIILHBIX TIEPEXOIAX B yPABHEHHUSIX. 8§ gj{

[TpuHIMN penieHns NoKa3aTeNbHBIX CUCTEM YPaBHEHHM




[ToxazarenbHble HepaBeHCTBA. OCHOBHBIE TEOPEMBI O PABHOCUJILHBIX MEpeXo/iax B
HEPABEHCTBAX.

IIpakTnyeckoe 3ansitue Ne 6:

Pewrenne nokasarenbHbIX ypaBHEHUN METOIOM YPaBHUBAHUs I1I0KA3aTENECH
Penienne nokasarenpHbIX YPaBHEHUM METOAOM PA3JIOKEHHS HA MHOKUTEIH,
BBEJICHMS HOBOU ITIEpEMEHHOMN

Pemenune nokazaTenbHbIX ypaBHEHUH (PyHKIIMOHAIBHO-TpaUYECKUM METOI0M
PeuieHne nokasareabHbIX HEPABEHCTB

Koumponwvnasa paboma no pazoeny

[\S)

CamocTrosiTesibHast pa0oTa 00y4arOIIMXCH:
BrInosHeHNE TBOPUECKOTO 33a1aHus (BBITOJIHEHHE rpaduieckoi paboThl) MO TeMaM pa3jelia

N

Paznea 4. Jlorapudmel. Jlorapupmudeckas pynkuusi. Jlorapupmuyeckne ypaBHeHUs1 1 HEPABEHCTBA

22

Tema 4.1. Jlorapudm u ero cBoiicTBa

OcHoBHOE coep:kaHue

B TOM 4YHCJI€:

TeopeTnueckoe o0yueHue

Jlorapugm. CBoiicTBa jorapugmoB. JlecssTuuHbIC U HATypaJIbHBIE JIOTAPU(MBL.

[IpeoOpazoBanme J0rapuPMUIECKUX BHIPAKEHUN.

IIpakTyeckoe 3ansaTHe Ne 7:
Pemenue 3ana4 Ha npeoOpazoBaHue, BBIYMCICHUE U CPABHEHUE JIOTapu(PMUIECKUX
BBIPAKCHUI

OK 01
0K 02
OK 03
OK 04

Tema 4.2. Jlorapudmudeckas
byHKIHS

OCHOBHOE cO/Iep:KaHue

B TOM YHCJIC:

Teoperuyeckoe o0yueHue

Jlorapudmuueckast GyHKIMS B €€ CBOWCTBA

IIpakTyeckoe 3ansaTHe Ne 8:
[TocTpoenue u ureHue rpaduxoB jsorapupmuyeckor Gynkmuu. [IpeodpazoBanus
rpauKoB

OK 01
OK 02
OK 03
OK 04

Tema 4.3. Jlorapudpmudeckue
yYpaBHEHHsI, CACTEMBI YPaBHCHHI U
norapuMUYeCKre HEPaBEHCTBA

OCHOBHOE cO/Iep:KaHue

B TOM YHCJIC:

Teoperuyeckoe o0yueHue

[onsarue norapudmudeckoro ypaBHeHus1. OCHOBHbIE TEOPEMbI paBHOCUIIBHBIX
IIEPEXO0JI0B B YPABHEHUSX

OK 01
0K 02




OCHOBHBIE METO/IbI peLIEHUS JIorapu(PMUUECKUX YpPaBHEHHH: (QyHKIIMOHAIBHO-
rpadu4ecKuii, METOJ1 TOTEHIIMPOBAHUS, METO/]] BBEJICHHUS] HOBOW IEPEMEHHOI.

Jlorapudmudeckue HepaBeHCTBA. CIIOCOOBI pemIeHHs JIOrapuPMUIECKUX
HCPAaBCHCTBA. OcHOBHBIE TCOPCMBI PAaBHOCHJIBHBIX ICPCXOA0B B HCPABCHCTBAX

IIpakTnyeckoe 3ansitue Ne 9:
Penenue norapuMu4eckux ypaBHEHHI METO]] TOTEHIUPOBAHMS,

Pemenue norapudmMuyuecknx ypaBHEHUN METO/I BBEACHUS HOBOM MIEPEMEHHOM

Pemienue cucrem gorapupMHUUECKUX YpaBHEHUN

Pemenune norapuMu4ecKux HEPaBEHCTB PA3JIMYHBIX BHJIOB

OK 03
OK 04

Tema 4.4. Jlorapudmsl B mpupoe u
TEXHUKE

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO
MOIYJIs1)

IIpakTHyeckoe 3aHATHE NMPOPecCHOHATBLHO-OPHEHTHPOBAHHOTO COAeP:KAHUS
[Tpumenenwne norapudma. Jlorapudpmudeckas cnupans B mpupoje. Ee
MaTEMaTHYECKHAE CBOMCTBA

OK 01
OK 02
OK 03
OK 04

Koumponvnasa paboma no pazoeny

N

CamocTosiTesibHasi padoTa 00y4arOIMXCs:
[TonroroBka cooOIIeHNI IO TEeMaM paszena

[\S)

OK 01-
OK 04

Pazgen S. OcHoBbl TpUronomMerpuu. Tpuronomerpuyeckue GpyHkuuu. Tpuronomerpuyeckne ypaBHeHUs U

HEepPaBEHCTBa

28

Tema 5.1. Tpuronomerpudeckue
(GyHKINU TPOU3BOJIBHOTO YA,
yrcna. Paguannas u rpagycHas Mepa

yria

OCHOBHOE cO/Iep:KaHue

B TOM YHCJIC:

Teoperuyeckoe o0yueHue

Pannannas mepa yria. [ToBopoT Touku BOKpyr Hayajga KOOpPAWHAT.

Ornpenenenne cuHyca, KOCUHYcCa, TAHT€HCA U KOTAHT'eHCa.
3HaKU TPUTOHOMETPUYECKNX (QYHKIMH 3aBUCUMOCTb MEXKIY CUHYCOM, KOCUHYCOM,
TAHT€HCOM M KOTAHT'€HCOM OJIHOTO U TOTO XK€E yIiia

IIpakTnyeckoe 3ansitue Ne 10:
Omnpenenenue paJuaHHON U TPalyCHOM Mepbl yria. TpuroHoMmerpudeckue GyHKIUN
IIPOU3BOJILHOTO YTIJIa, YUCIIA.

OK 01
OK 02
OK 03
OK 04

Tema 5.2. ®opmyinsl
TPUTOHOMETPHUHU

OcHoBHOE coep:kaHue

B TOM 4YHCJI€C:




Teoperuyeckoe o0yueHue

OCHOBHBIE TPUTOHOMETPUYECKHUE TOXAECTBA. DOPMYJIIbl IPUBENCHUS.

DopMyIIbl CI0KEHUS U POPMYIIBI ABOMHOTO yrita. @OpMyJIbl MOJTOBHHHOTO YIJla.

[IpeoOpazoBanust CyMMBI TPUTOHOMETPUYECKUX (PYHKIMH B IPOU3BEACHUE U OK 01
IPOU3BENICHUS B CYMMY. 8]5 %
IIpakTuyeckoe 3anaTue Ne 11: OK 04
Pemenue 3ananuii ¢ npuMeHEHHEM OCHOBHBIX TPUTOHOMETPHUUECKHUX TOXKIECTB,
dbopMyn puBeIeHUS
[IpeoOpa3zoBanme MPOCTEHIIMX TPUTOHOMETPHUIECKUX BBIPAKEHUHN C TTIOMOIIBHIO
dbopMyI TPUTOHOMETPUH
OCHOBHOE cO/Iep:KaHue
B TOM 4HcJIe:
TeopeTnueckoe o0yueHue
Tpuronomerpuueckue ¢pyHkiuu. O01acTh ONPEACICHUS 1 MHOKECTBO 3HAUCHUM
¢ynkuuii. YéTHOCTH, HEYETHOCTD, MEPHOAMYHOCT (PYHKITHIA.
Tema 5.3. Tpuronomerpuueckne | CriocoOs! 3ananust Gpynkuuii. CBo#icTBa 1 rpad KK TPUTOHOMETPHYCCKUX DYHKIIHIA. OK 01
(ynkunn [IpeobpazoBanue rpadgukoB TpUroHoMeTpudeckux QyHKui. OOpaTHbIE OK 02
TpuroHoMeTpuiecknue GyHkiuu. Mx cBoricTBa u rpaduku. 8% gjt
IIpakTyeckoe 3ansaTue Ne 12:
Cxarue 1 pacTshKkeHHe TpagKOB TPUTOHOMETPUYECKHUX (YHKINH.
[IpeobpazoBanue rpauKOB TPUTOHOMETPUUIECKUX (PYHKITUI
ApKCUHYC, apKKOCHHYC, apKTaHI€HC YHCIa.
OcHoBHOE coep:kaHue
B TOM 4HcJIe:
TeopeTnueckoe o0yuenue
IIpocreiiiye TPUroHOMETPUYECKUE YPABHEHUS
Tema 5.4. Tpuronometputcckue VpaBHeHHMs1, CBOAANIMECS K KBAaJAPATHBIM, PEIIAEMBIE PA3I0KEHHEM HA MHOMXKHMTEIH OK 01
YpaBHEHHUS U HEPABEHCTBA ’ ’ ’ OK 02
OJIHOPOJHBIE. OK 03
[Ipocreiimrie TPUrOHOMETPHUUECKHE HEPABEHCTBA OK 04

IIpakTnyeckoe 3ansitue Ne 13:
PemieHne npocTenmmx TpPUroHOMETPUIECKUX YPaBHEHUM




Pemenne ypaBHeHUH, IPUBOAUMBIX K KBaJPAaTHBIM, PEILICHUE OJHOPOIHBIX
TPUTOHOMETPUYECKUX YpaBHEHUM
Pemennie TpUroHOMeTpHUUECKUX HEPABEHCTB
IIpogeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lepKaHue (ColepKaHNe MPHUKJIATHOTO 2
MOJYJIS)
Tema 5.5. Onncanne IpakTH4ecKoe 3aHATHE MPO(PECCHOHATLHO-OPHEHTHPOBAHHOIO COIEPKAHMUS: 2 OK 01
TPOH3BOACTBCHHDIX HPOLCCCOB ¢ Hcnonb30BaHne CBOWCTB TPUTOHOMETPUUYECKUX (DYHKIIMHA B TPO(HEeCCHOHATBHBIX 0K 02
MOMOIIBIO TpadUKOB G YHKIIUHA p p YHKIL p OK 03
3aza4ax OK 04
Koumponwvnasa paboma no pazoeny 2 OK 0]-
CamocTrosiTesibHast padoTa 00y4arOIIMXCH: 4 OK 04
IToaroToBka mpe3eHTaluii Mo TeMam pasjeia
2 cemecmp
Pazzen 6. [IpousBoaHas GyHKIMH U ee IPUMEHEHHE 24
OcHoBHOE coep:kaHue 4
B TOM 4HcJIe:
Teopernyeckoe o0yueHue 2
Tema 6.1. ITousTue ITocnemoBarenbHOCTH. HKCIIOBAs MOCIEAOBATEILHOCTD, CIIOCOOBI €€ 3aJaHus U OK 01
IOCJICAOBATCIIPHOCTH cpoiicTBa. [loHATHE O Mpenelie Mocae0BaATEIIbHOCTH. 8§ gé
IpakTuyeckoe 3ansTue Ne 14: 2 OK 04
Brruncnenne npenenos mocienaoparenbHocTed. [Ipeaen Gynkium Ha
6eckoneunoctu. [Ipenen GpyHKIMM B TOUKE.
OCHOBHOE COJIep/KAHUE 6
B TOM 4HcJIe:
TeopeTnyeckoe 06ydeHune 2
Onpenenenne npousBoHoU. [IpaBuia u popmyinsl quddepeHIpoBaHus.
Tema 6ﬁég§0§§B§H§§§ﬁ$aBMa T[TpoH3BO/HBIE OCHOBHBIX JIEMEHTapHBIX QyHKIMIA. ONpeaencHne CI0KHONR OK 01
FeOMIe[TqueI::KHII{“I E (bnanécxnﬁ (ymxunn. [TponssoaHas CAOKHOH QyHKIIM 0K 02
CMBICIT TIPOU3BO/THOI ['eomeTpuyeckuii U PU3NIECKUIA CMBICI MPOU3BOIHON. Y paBHEHUE KacaTeIbHON K OK 03
rpaduxy GyHKINN OK 04
IIpakTnueckoe 3anaTue Ne 15: 4
Haxosxenne mpon3BOIHON pa3IMUHbIX (PYHKIUH U €€ 3HAYCHUH B TOUKE
HaxoxxaeHre npon3BOIHON CIIOKHOM (DYHKIIMK




CocTraBieHre ypaBHEHUs KacaTelbHOU K rpaduKy QyHKIIMN

OcHoBHOe coep:kaHue 8
B TOM YHCJIe:
Teopernyeckoe o0yueHue 2
HccnenoBanue (yHKIMH HA BO3pacTaHUE U YOBIBAHUE C TOMOIIBIO TPOU3BOTHOM.
HccnenoBanue GyHKIMH HAa SKCTPEMYMBI
Tema 6.3. UccnenoBanue ¢pyHkiuu ¢ | HaxoxaeHne HanubobIlero 1 HAMMEHbIIEro 3HadeHuit Gpynkuuii. Mccnenosanue OK 01
TIIOMOLIBIO POU3BOJHON GYHKIMHA 1 TOCTPOCHUE TPpaUKOB 8% gg
IpakTuyeckoe 3ansitue Ne 16: 6 OK 04
HccnenoBanue (yHKIMH C TIOMOIIBIO IPOU3BOAHOM Ha BO3pacTaHue, yObIBaHHE
byHKIUI
Penrenue 3aa4 Ha HAXOXKIEHUE TOUEK IKCTPEMyMa
Haxoxaenne HanbobIero, HANMEHBIIETO 3HAUCHUS (YHKITUU
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO 2
Tema 6.4 HaxoxaeHue MOLyJI51)
ONTHMAIBHOTO PE3YIIBTATA ¢ IpakTHyeckoe 3aHATHE NPO(ecCHOHATLHO-OPHEHTHPOBAHHOI'O COICPKAHUS: 2 OK 01
MTOMOIIIBIO TPOM3BOTHON B [Ipumeps! ucmnonbp30BaHMs MPOU3BOIHON JIJIsT HAXOXKICHUS HAMITYUIIIETO PEIICHHS B 81; %
IIPAaKTUYCCKUX 3amadax MPUKJIaJAHBIX 3a7a4ax. OK 04
Koumponvnasa paboma no pazoeny 2
CamocrosiTesibHasi padoTa 00y4YarOIMUXC: 2 OK 01-
BeimoHeHue TBOpYECKOTO 331aHus (COCTAaBICHHE KPOCCBOP/IA) 10 TeMaM paszerna OK 04
Pasznen 7. IllepBooGpa3Hasi H MHTErpaJ 16
OCHOBHOE Co/iep/KaHne 4
B TOM 4HCJI€:
. | Teopernueckoe o6yuenue 2
Tema 7.1. Ilonarue nepBoodpazHoit To 6 o 6 OK 01
(bysKr. TIpaBrIia HAXOXICHHS pBOoOOpa3Has GpyHkiuu. [IpaBuia HaX0XACHUS IEPBOOOPAZHBIX OK 02
Tabmmia popMyr Hax0XKJICHHsI TEPBOOOPA3HBIX OK 03
IIpakTnyeckoe 3ausitue Ne 17: 2 OK 04
Brruncnenue nepBooOpa3HoOn A TaHHON (QYHKIUU
OCHOBHOE COJIep/KAHUE 6

B TOM YHCJIC:




Teoperuyeckoe o0yueHue

ITonsatue HeonpeneneHHOro uHTerpana. Ilonsatue onpenenéHHOro UHTErpaa. OK 01
Tema 7.2. HeonpeaeneHHbli 1 ['eomeTpuyeckuii CMbICH OoNpenesieHHOro nurerpaina. @opmyna Herorona— OK 02
OTIPEICIICHHBIA UHTETPAJIBI. JleiiOHuIa OK 03
®opmyna Herorona-JleiiOHuia MpakTuueckoe 3ansiTue Ne 18: 4 OK 04
Haxoxnaenne miomaau GuUryp, orpaHUIeHHBIX JTHHUSMH.
Brruncienne onpeeneHHoro nHTerpaa.
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHNe (Coep:KaHNe MPUKJIATHOTO 2
MOJYJIS)
Tema 7.3. OnpesesncHublii uuterpan | IIPaKTHUECKOE 3aHATHE NPOPECCHOHATLHO-OPHEHTHPOBAHHOIO COIePKAHMSL: 2 OK 01
B )KH3HU Pemenue 3aa4 Ha MpyUMEHEHNE WHTETpala JAJis BEIYUCICHUS PU3NYECKUX BETUYUH U 8? %
iouaaen OK 04
Koumponwvnasa paboma no pazoeny 2
CamocrosiTeJbHas paoTa 00y4ar0HXCS: 2 001120014_
[ToaroroBka cooOmeHn 1O TEMaM pasjesa
Pa3znea 8. DiieMeHTHI KOMOMHATOPUKH, TEOPUH BEPOATHOCTENH M MATEMATHYECKON CTATHCTUKHU 20
OcHoBHOE coep:kaHue 4
B TOM 4HcJIe:
Tena 8.1 TeopeTnueckoe 00ydeHne 2 OK 01
OcCHOBHBIE IOHATHS U TPaBUJIa KOMOMHATOPUKH. OK 02
OcHOBHbBIE TOHATHSA KOMOMHATOPUKHU
KomOuHaTOpHBIE COeTMHEHNS: pa3MELIeHHs, IEPECTAHOBKHU, COUCTAHMUS. OK 03
IIpakTnyeckoe 3ansitue Ne 19: 2 OK 04
Pemienue 3a1a4 Ha npuMeHeHne GOPMYIT KOMOMHATOPHKHI
OcHoBHOE coep:kaHue 4
B TOM 4HcJIe:
Tema 8.2 Teopernueckoe 00y4eHue 2 OK 01
. [Tonsitrie cOOBITHS, BUIBI COOBITHI, BEPOSITHOCTH COOBITUA. CI0’KEHUE U YMHOKEHHUE OK 02
CoOwiTHs. BeposaTHOCTh COOBITHI . .
BeposiTHOCTEHN. TeopeMbl YMHOKEHHSI M CIIOKEHUSI BEPOSITHOCTEH OK 03
IIpakTnyeckoe 3ausitue Ne 20: 2 OK 04

Penienue 3a1a4 Ha BBIYMCIICHUE BEPOSITHOCTH 1O (hopMyTIam




IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO
MOIYJIs1)

Tema 8.3. BeposiTHocTh IpakTHyecKkoe 3aHsATHE NPO(ecCHOHATLHO-OPHEHTHPOBAHHOI'O COlEPKAHMUS: 2 OK 01
B HpO(beCCI/IOHaJIBHBIX 3ajga4dax OTHOCHUTENBHASA YacTOTa CO6I>ITI/I}I, CBOMCTBO €¢ YCTOI‘/JI‘II/IBOCTI/I. CraTucTuueckoe 8115, gé
omnpezeneHue BepossTHOCTU. O1leHKa BEPOSTHOCTH COOBITHS OK 04
OcHoBHOE coep:kaHue 4
B TOM 4HcJIe:
Teopernyeckoe 00yueHue 2
Tema 8.4. DnemMeHTHI [IpencraBienue JaHHBIX, FeHEpaIbHasi COBOKYITHOCTh, BBIOOPKA. OK 01
MaTeMaTHIECKOH CTaTHCTHKH Bapuanuonssiii paa. Ilonuron yactot u rucrorpamma. CTaTUCTHUECKHE 81; gg
XapaKTepUCTUKU psijia HAOII0JaeMbIX TaHHBIX OK 04
IIpakTnyeckoe 3ansitue Ne 21: 2
HaxosxieHne ynciaoBbIX XapaKTEPUCTUK BApUAIMOHHOTO psiJia
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO 2
MOJYJIsT)
Tema 8.5 IpakTHyecKkoe 3aHATHE NPO(ecCHOHATLHO-OPHEHTHPOBAHHOIO COICPKAHMUS: 2 OK 01
Ta6nuisl ¥ AuarpaMMbl Ha paktuke | [lepBHYHAs 00paboTKa CTAaTHCTUYECKUX aHHBIX. [ paduueckoe ux mpencTaBicHHe. 81; g?
OK 04
Koumponvnasa paboma no pazoeny 2 OK 0] —
CamocrosiTesibHass padoTa 00y4arOIIMXCH: 2 OK 04
[TonroToBka coOOILICHHI IO TEMaM pa3iena
Pasnen 9. leomerpus. IpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE 21
OCHOBHOE Co/iep/KaHne 1
B TOM YHCJIe:
TeopeTnueckoe 06ydeHune 1
Tema 9.1. TeoMeTpus HA MIOCKOCTH [ToBTOpEHHE Kypca TeOMETPHUU OCHOBHOM IITKOJIbI. BUabI IiTocKkux Guryp, ux CBOMCTBa 0015,{00] 4_
U TUIOIIAIb.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO 2
MOJYJIsT)
IIpakTnyeckoe 3ansitue NpodeccHOHAIBLHO-OPUEHTHPOBAHHOTO COIEPsKAHUSA: 2 OK 01




[TpakTHKO-OpHEHTHPOBAHHBIE 33Ja4U B Kypce T€OMETPUU Ha TIOCKOCTH

OK 02

OK 03
OK 04
OcHoBHOE coep:kaHue
B TOM 4HcJIe:
T 9.2 Teopernueckoe o0yueHue
o ema 7.2 [Ipenmer crepeomerpun. OCHOBHBIE TOHATHS (TOUKA, IIpsiMasi, JIOCKOCTb, OK 01
CHOBHDIC IOHATH CTCPCOMCTPHH. | 1156c1pancTBO). [Tepecekaromuecs, apauieIbHbIe U CKPEIIMBAIOIINECS IPsSMbIE. OK 02
Pacnionoxenue npsameIx U o b OK 03
LIOCKOCTEH CHOBHBIE MPOCTPAHCTBEHHBIE QUTYPHI. o
IIpakTnyeckoe 3ansitue Ne 22:
AKCHOMBI CTEPEOMETPUU U HEKOTOPBIE CIEICTBUSA U3 HUX. B3aumMHoe pacnonoxenue
JIBYX NPSIMBIX B MpocTpaHCTBe. B3auMHoe pacnonoxeHne npsMoil ¥ mioCKOCTH.
OcHoBHOE coep:kaHue
B TOM 4HcJIe:
Tema 9.3 Teopernueckoe o0yueHue
" i i OK 01
TlapaniesHOCTh PAMEIX, TIPAMOIE 1 [TapannenbHOCTH MPSMON U IUIOCKOCTH B3aumHoe pacronoxeHnue miocKocTei. OK 02
N [TapannenpbHOCTH MIIOCKOCTEN
IUIOCKOCTH, IIIOCKOCTEMN OK 03
IIpakTnueckoe 3ansaTne Ne 23: OK 04
Pemienue 3a1au Ha MpUMEHEHUE TEOPEM MAPAIIETBHOCTH PSIMBIX, IPSIMBIX U
MIJIOCKOCTEN
OCHOBHOE cO/Iep:KaHue
B TOM 4HcJIe:
Teoperuyeckoe o0yueHue
[lepniennukynspHsie npsiMmele. [Ipu3Hak neprneHANKYISIPHOCTH MPSIMON U MIIOCKOCTH.
Tema 9.4. [lepneHAUKYIIPHOCTD .
_ [Tepnenaukynsipubie iockocTh. [IpU3HaK MEPNEHAUKYISIPHOCTH TIJIOCKOCTEH. YTOI OK 01
MPSIMBIX, IPSIMOM U TNIOCKOCTH, . OK 02
B MEXIy OpsMOM M MiocKocThlo. Ilepnenaukyinsp u HakioHHas Teopema o Tpex
IIJIOCKOCTEN OK 03
NEPpNCHAUKYIIApax. OK 04

IIpakTnyeckoe 3ansitue Ne 24:
Pemenne 3a1ay Ha MpUMEHEHHUE TEOPEM MEPIEHIUKYISIPHOCTH MPSMBIX, IPSIMBIX U

IIOCKOCTEH.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO
MOIYJIs1)




IpakTHyeckoe 3aHsATHE NPO(ecCHOHATLHO-OPHEHTHPOBAHHOI'O COIEPKAHMUS: 2 OK 01
Tema 9.5. ITapannensHoe [TapamienbHOE IPOEKTUPOBAHKE U €0 CBOWCTBA. B3aMMHOE pacIionoxeHue 8? %
MPOEKTUPOBAHUE IPOCTPAHCTBEHHBIX QUTYD OK 04
Koumponvnas paboma no pazoeny 2 OK 0] —
CamocTrosiTesibHast pa0oTa 00y4arOIIMXCH: 2 OK 04
BrinonHenue TBOPYECKOro 3a1aHusl (HanMcaHue CKa3Ku) 1o TeMaMm pasjesa
Pazzen 10. @urypsl B npocrpancrse. MHOrOrpaHHUKH 21
OCHOBHOE Co/iep/KaHne 1
Tema 10.1. B TOM 4YHcJIe:
TeopeTnyeckoe 06ydeHne 1 OK 01
MHOrorpaHHMKH. OcHOBHBIE o - OK 02
OHATHE MHOTOTpaHHUKa. Ero snemMeHTsl: BepiuHbl, pedpa, rpanu. JluaroHas.
TTOHATHA Brimykiible ¥ HEBbIMYKJIble MHOTOrpaHHUKU. [IpencTaBienre o npaBUIbHbBIX 8? gjt
MHOrorpaHHukax. CBoicTBa MpaBUWIbHBIX MHOTOTpaHHUKOB Teopema Diinepa.
OcHoBHOE coep:kaHue 4
B TOM 4HcJIe:
Teopernyeckoe 00yueHue 2
Tema 10.2. Tiprsma [Ipu3ma, e€ aeMeHThI, CBOMCTBA, pa3BEpPTKa. Bunbl npusm. [IpaBuiibHas npusma. 8§ gé
Ceuenus npusM. @opMyITbl UIOIMAAM TOBEPXHOCTU M 00BbeMa (YUTYPBI OK 03
IIpakTnyeckoe 3ausitue Ne 25: 2 OK 04
Pemenue 3a1a4 Ha BIYMCICHHUE TUIOMIAAN TOBEPXHOCTH M 00BEMA IPU3MBIL.
ITocTpoeHue ceueHni mpusm
OCHOBHOE Co/iep/KaHne 4
B TOM 4YHcJIe:
TeopeTnueckoe 06ydeHune 2
[Mapatenenuriest, €ro 3J€MEHTHI, CBOMCTBA, pa3BEpTKa. Bumsl. Ceuenust OK 01
Tema 10.3. [lapannenenunen, Kkyo OK 02
napajuienenunena Gopmyssl IIOHAAU MOBEPXHOCTH U 00beMa (PUrypsl
IpakTH4eckoe 3ansTHe Ne 26: 2 8§ gft
Pemenue 3a1a4 Ha BbIYMCIICHHE IJIOLAAHN TOBEPXHOCTU U 00BbEMA
napaenenunena. [locrpoenue ceuenuii napamienenumnena u Kkyoa
OCHOBHOE Co/iep/KaHne 4

Tema 10.4. [Tupamua

B TOM 4YHCJI€C:




Teoperuyeckoe o0yueHue

[Mupamuna u ee anementsl. Ceuenne nupaMusl. [IpaBunbHas nupamuaa. Y cedeHHast 8]I§ gé

nupamusia OK 03

IpakTH4eckoe 3ansTHe Ne 27: 2 OK 04

Pemmenue 3a1a4 Ha BbIYMCIICHHE TJIOMIAAN IOBEPXHOCTU U 00BEMA MUPAMUIBI.

[TocTpoeHune ceueHuii mupaMubl

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIIATHOTO 2

MOIYJIs1)

IpakTHYecKoe 3aHATHE NPOPecCHOHATLHO-0PHEHTHPOBAHHOTO COleP KAHMS: 2 OK 01
Tema 10.5. Cummerpust B mpodeccuu p pod P P Aep OK 02

CuMMmeTpus B reOMeTpUYecKUX QUrypax, npupoie, apXuTekType, TEXHUKE, B OBITY OK 03

OK 04

Koumponvnasn paboma no pazoeny 2 OK 01
CamocrosiTesibHass padoTa 00y4arOIIMXCH: 4 -OK 04
BrinonHenue TBOpUECKOro 3agaHusi (M3roToBJIeHUE MOieSied MHOTOTPaHHUKOB)
Pazzen 11. ®urypsl B npocrpanctie. Tena Bpamenus 20

OcHoBHOE coep:kaHue 4

B TOM 4HcJIe:

TeopeTnueckoe o0yuenue 2 OK 01
Tema 11.1. [swmmp P Y _ - OK 02

Tena Bpamenus. LlwmHap, ero sneMeHTsl, CBOWCTBA, BUJbI, CEUEHUS, Pa3BEPTKA. OK 03

IIpakTnyeckoe 3ansitue Ne 28: 2 OK 04

Pemenue 3a1au Ha BRIYHCIICHUE TUTOMIAN IIOBEPXHOCTH U 00BEMA IITUHAPA.

OCHOBHOE Co/iep/KaHne 4

B TOM 4HCJI€:

Teoperu4eckoe o0yyeHune 2 OK 01
Tema 11.2. Konyc P Y = m = OK 02

Komnyc, ero snemMeHTsl, CBOMCTBA, BUJIbI, CEUECHHUS, Pa3BEPTKA. Y CEUCHHBII KOHYC OK 03

IpakTH4eckoe 3ansTHe Ne 29: 2 OK 04

Brruncnenue miomaayn moBepXHOCTH U 00bEMa KOHYCA.

OcHoBHOE coep:kaHue 6
Tema 11.3. [llap u chepa B TOM YHCJI€:

Teopernueckoe odydeHue 2 OK 01




[Tap u cdepa, ero snmeMeHTHl, ceueHus. BzaumHoe pacnonioxeHue chepsl 1

OK 02

MIJIOCKOCTH OK 03
IIpakTnueckoe 3ausitue Ne 30: 4 OK 04
Pemenue 3a1ay Ha BRIYHMCIICHUE TUTOMIAIN IIOBEPXHOCTH U 00BEMa 1mIapa.
KomOuHanuu MHOTOrpaHHUKOB U T€J BpaleHUs
Koumponwvnasa paooma no pazoeny 2
CamocTosiTesibHasi padoTa 00y4arOmMXCsi: 4
BrimonHeHne TBOPUECKOro 3aanus (M3roTOBICHUE MOJICNICH Tell BpallleHus)
Pazzen 12. KoopanHaThl H BeKTOPbI 14
OcHoBHOE coep:kaHue 4
B TOM 4HcJIe:
Tema 12.1. Teopernueckoe oGydenue 2 OK 01
JlekapTOBEI KOOpAUHATEBI B | JlekapTOBBI KOOPAMHATHI B pocTpaHcTBe. [IpocTelire 3anaun B KOOpANHATAX. OK 02
MIPOCTPAHCTBE PaccrosiHue Mexy IByMst TOYKaMU, KOOPJIMHATHI CEPEIMHBI OTPE3Ka OK 03
IpakTuyeckoe 3ansiTue Ne 31: 2 OK 04
HaxoxaeHue paccTosiHUSI MeXIY JBYMs TOUKaMHU M KOOPJIWHAT CepeNHbI OTpe3Ka
OcHoBHOE coep:kaHue 4
B TOM 4HcJIe:
Tema 12.2. Teopernueckoe o0yuenune ] 2 OK 01
BeKTODEL B IPOCTPAHCTEE Bexropsl. KoopannaTel BekTopa. Moyns BekTopa. PaBeHCTBO BeKTOpOB. JleiicTBus OK 02
HaJl BEKTOpaMH. OK 03
IpakTuyeckoe 3ansiTue Ne 32: 2 OK 04
Yron mexay aAByms Bektopamu. CKansipHOE MPOU3BEICHHE BEKTOPOB.
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJEP:KaHUE (COAepPKAHUE TPUKIATHOTO 2
Tema 12.3. [Ipaktuko- MOy JIs)
IpakTHYecKoe 3aHsATHE MPO(ECcCHOHATLHO-OPHEHTHPOBAHHOIO COIEPIKAHMUS: 2 OK 01
OPUCHTHPOBAHHEIC 3a/1aTH Ha KoopaunatHast ninockocTh. Beruncienne paccTOSHUEN U TJIOMIAAe Ha MIJIOCKOCTH. OK 02
KOOPIHHATHOM TIIOCKOCTH KonuuecTBeHHBIC pacyeThl 8% 32
Koumponwvnasa paboma no pazoeny 2 OK 0] —
CamocTosiTesibHasi padboTa 00y4YarOIMXCs: 2 OK 04

[ToaroroBka npe3eHTalMil IO TEMaM paszena




Paznen 13. UTorosoe moBropeHue

N

Tema 13.1. UroroBoe mnoBTOpEeHUE
Kypca MaTeMaTHKU

IIpakTnueckoe 3ansaTne Ne 33:

[TpeobpazoBanre UppAIMOHATBHBIX, CTEIIEHHBIX, TOTAPU(PMUUECKUX U
TPUTOHOMETPUYECKUX BBIPAKECHUN

Pelienue pa3nuyuHbIX ypaBHEHUM, HEPABEHCTB, CUCTEM YPABHEHUW U CUCTEM
HEPABEHCTB.

Pemenune koMmruiekcHbIX 3ananuii Ha TeM «IIponsBonnasy, «IleppoobpazHas u

uHTErpanm», MHororpaHHukny, «Tena Bpamenus», «KoopauHaThl 1 BEKTOPBI».

N

OK 01
OK 02
OK 03
OK 04

IIpoMe:kyTOUHAsI aTTECTALMS 3a4eT, IK3aMeH

BCEI'O

232




3.VCJIOBUSI PEAJIN3AIINM TIPOT PAMMBI OBIIIEOBPA30OBATEJIBHOM
TACIATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eceYeHH 0.

st peanu3anuu mporpamMMbl 00111e00pa3oBaTeIbHON yUeOHOM TUCIUILIAHBI TOJDKHBI ObITh
MPElyCMOTPEHBI CIEAYIONINE CIeHalbHbIE TOMEIIEHUS:

Kabuner «MaTeMaTHK», OCHAIIICHHBIN: KOMIUICKT yueOHOM MeOenu Ha 26 MOCcaouHbIX MECT,
KOMILIEKT MeOEIH /IS IPEToAaBateis, SKpaH, IPOEKTOp, EPEHOCHON HOYTOYK ¢ HEOOXOJUMBIM
KOMIUIEKTOM JIMIIEH3MOHHOTO MPOTPaAaMMHOTO 00€CIICUCHHSI.

[Tomemenne nansi OpraHU3ald  CaMOCTOSITENIBHOW ¥ BOCIUTATENbHOH  paboThI,
000pyI0BaHHOE KOMIUIEKTOM y4eOHOI MeOenu Ha 18 mocaiouHbIX MeCT, KOMITbIOTEPHAS TEXHUKA
c moakioueHueM K cetu «MHTepHET» W JOCTYmOM B DJEKTPOHHYIO HMH(DOPMAIOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA.

3.2. UndopmannonHoe obecrieyeHre peaau3anun NporpaMmmbl

3.2.1. OcHOBHELIE TEYAaTHLIEC U31AHUS
1. Anronos, B. 1. DnemeHnTapHas u BbICIIasg MaTeMaTrKa: yueOHoe nmocodue 1 cro / B.
N. Antonos, ®@. 1. Konenesuy. — Cankr-IletepOypr: Jlans, 2021. — 136 ¢. — ISBN
978-5-8114-8759-2. — TekcT: HENOCPEACTBEHHBIH.

2. byngeik, I'. M. Matemaruka: yuebnoe nocobue mis cmo / I'. M. bynabik. — CaHkT-
[lerepOypr: Jlawp, 2021. — 156 c¢. — ISBN 978-5-8114-8283-2. — Tekcr:
HEMOCPEICTBEHHBIN

3. Keirmanos, A. M. Marematuka: yuebnoe mocodue mis cro / A. M. Keirmanos, E. K.
Jletinaptac, C. I'. MeicnuBen. — 2-e u3g., ctep. — Cankr-Ilerepoypr: Jlans, 2021. —
288 ¢c. — ISBN 978-5-8114-9447-7. — TeKcT: HEMOCPEACTBEHHBIMN.
4. Cuporuna, 1. K. Maremarndeckuii ananu3. MutepaktuBubiii kype / W. K. CupoTuna.
— Cankr-IlerepOypr: Jlanp, 2021. — 300 c. — ISBN 978-5-8114-9803-1. — TekcrT:
HEIOCPEICTBCHHBIMN.
3.2.2. OcHOBHbIE 3JICKTPOHHBIE U3IAHUS
1. https://znanium.ru/catalog/product/1906092 (nmata obpamienus: 20.11.2024). — Pexum
JOCTyTA: 1O MOJIUCKE.
2. https://znanium.ru/catalog/product/1855784 (mara o6pamenus: 20.11.2024). — Pexum
JOCTyTA: 10 TOJIUCKE.

3.2.3. lonoTHUTEIbHbIe HCTOYHUKH

1. Ameynosa, A. C. [Ipaktukym no marematuke: yaeOHnoe nocodue / A. C. Ameynosa, E.
B. KaGaueBckasa. — KemepoBo: Ky3['TY umenu T.®. 'opbaueBa, 2022 — Yactp 3:
ypaBHeHHUs U HepaBeHcTBa — 2021. — 79 ¢. — ISBN 978-5-00137-312-4. — Tekcr:
SNeKTpoHHBIM  //  JlaHb:  snekTpoHHO-OMOMMoTeyHass  cucrema. —  URL:
https://e.lanbook.com/book/257546.

2. bnaros, 3. Y. 3agauHuK 10 TEOpUU BEPOSITHOCTEH M MaTeMaTHIeCKOM cratuctuke / 3. Y.
basiro3. — Cankr-IlerepOypr: Jlanp, 2021. — 236 c. — ISBN 978-5-507-44292-8. —
Texkct: oanexktpoHHsld // JlaHb: 3neKTpoHHO-OMOMMOTe4yHast cucrema. — URL:
https://e.lanbook.com/book/220463

3. Jlucmukun, B. T. Maremaruka B 3agauax ¢ peuieHussMu: ydeOHoe mocodue ams cro / B.
T. Jlucuukus, U. JI. Conoseitunk. — 9-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021.
— 464 c. — ISBN 978-5-507-44883-8. — TekcT : 21eKTpOHHBII // JIaHb : 3IeKTPOHHO-
6ubnuoreunas cucrema. — URL: https://e.lanbook.com/book/249827



https://znanium.ru/catalog/product/1906092
https://znanium.ru/catalog/product/1855784
https://e.lanbook.com/book/220463
https://e.lanbook.com/book/249827

4. Hammgaiiko, JI. B. Marematuka st skoHOoMUCTOB. COOpHUK 3amdaHuWil : ydeOHOe

nmocooue js cro / JI. B. Hanuaiiko, H. B. MBamuna, FO. J. llImuar. — Caskr-
[etepbypr : Jlanmp, 2021. — 432 c. — ISBN 978-5-8114-6830-0. — Tekct :
SNEeKTPOHHBIH //  JlaHb : 3JeKTpoHHO-OMOnMoTeyHast cucrema. — URL:

https://e.lanbook.com/book/153642



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA3OBATEJIbHOU JIUCIUILIAHBI

KoHTposb 1 o1ieHKa pe3ybTaToB OCBOCHUS 00111€00pa30BaTEIbHON YICOHON TUCIIUTIITUHBI
PacKphIBAIOTCS Yepe3 MUCHUILTMHAPHBIC PE3YNIbTaThl, HallpaBJICHHbBIC HAa (HOPMUPOBAHHE OOIINX
KOMIIETSHIIHM IO pa3/ieliaM U TEMaM COACpk aHus y4eOHOTO MaTepuaa.

Kox u HaumeHoBaHMe
¢GopMupyeMbIX KOMIIETEHIU A

Paznen / Tema

Tun oneHOYHBIX

MepOonpuATHIA

OK 01. Beibupats criocoOb1 P 1, Tema 1.1 Texywuti
pelieHns 3a1a4 P2, Temsr 2.1,2.2,2.3 KOHMPOTDL!
po(eCCHOHANTEHOM P3, Tempr 3.1, 3.2 VCTHBIN ompoc

P4, Temp1 4.1,4.2,4.3,4.4
ACHTEIRHOCTH P 5, Tembi 5.1,5.2,5.3,5.4,5.5 Tectipoatiite
MIPUMEHUTEIBHO P 6, Temsl 6.1, 6.2, 6.3, 6.4 OneHka KadecTBa
K pa3/IMYHbIM KOHTEKCTaM P 7, Temsi 7.1,7.2,7.3 BHHOHH@HH{

P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5 KOHTPOJILHOU

P9, Tembi 9.1,9.2,9.3,9.4,9.5 padore!

P 10, Temsr 10.1, 10.2, 10.3, 10.4, .

10.5 TIpomescymounwiii

P11, Temsr 11.1,11.2,11.3 KOHMPOIb.

P12, Temsr 12.1,12.2,12.3 Brmonnenune

P 13, Temsr 13.1 MPAKTUYECKHUX
OK 02. Ucnionb3oBaThb P1,Temal.1 3ajaHuil Ul 3a4era
COBpPEMEHHBIE CPEJICTBA P2, Temsr 2.1,2.2,2.3 BhIHOTHEHHE
poriela, aramEa A 113 i %Zﬁ i} ié, 43,44 R
HHTCPIPCTALMH HHGOPMALMH, | | o051 59 537 5.4, 5.5 3amaHuH
1 HH(OPMALHOHHbIC P 6, Temsi 6.1,6.2, 6.3, 6.4 Tecrupopanmue

TEXHOJIOTUH TSI BBITIOJTHEHUS
3a1a4 npogeccuoHaIbLHON
JIeATEIIEHOCTH

P7, Temsr 7.1,7.2,7.3

P 8, Temsu! 8.1, 8.2, 8.3, 8.4, 8.5

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5
P11, Temsr 11.1,11.2,11.3

P12, Temm 12.1,12.2, 12.3

P 13, Temsr 13.1

OK 03. IltanupoBaTh u
peaTn30BBIBaTh COOCTBEHHOE
npodeccruoHaIbHOE U
JIMYHOCTHOC Pa3sBUTHC,
IpEAIPUHUMATENBCKYIO
ACATCIIBHOCTDH B
npodeccuoHabHOU cdepe,
HCIIOJIb30BaTh 3HAHUS 11O
MPaBOBOM M (PMHAHCOBOM
rPaMOTHOCTH B PA3JIUYHBIX
JKU3HCHHBIX CUTYalUsIX

P1,Temal.l

P2, Tems1 2.1,2.2,2.3

P 3, Temsr 3.1, 3.2

P4, Temn1 4.1,4.2,4.3,4.4
PS5, Temsr 5.1,5.2,5.3,54,5.5
P 6, Tems1 6.1, 6.2, 6.3, 6.4
P7, Temsr 7.1,7.2,7.3

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
P9, Tems 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5
P11, Temsr 11.1,11.2,11.3
P12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1

OK 04. 3ddextuBHO
B3aMMOJIENCTBOBATH U

P1,Temal.l
P2, Tems1 2.1,2.2,2.3
P 3, Temsr 3.1, 3.2




paboTaTh B KOJIJICKTUBE U
KOMaH/Ie

P4, Tems1 4.1,4.2,4.3,4.4

PS5, Temsr 5.1,5.2,5.3,54,5.5

P 6, Temn1 6.1,6.2,6.3, 6.4

P7, Temsr 7.1,7.2,7.3

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

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5
P11, Temsr 11.1,11.2,11.3

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1




