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Pabouas nporpamma o61eo6pa3oBaresibHOro yueOHoro 1ukia:_MaremaTuka: anredpa ¥ Hayano
MaTeMaTHYECKOrQ aHaIK3a; T€OMETPUS.
pa3paboTaHa Ha OCHOBE TpeOOBaHMIA:
~ @enepaypHOrO rocyJapcTBEHHOr0 00pa3oBaTeIbHOr0 CTaHAApTa CpeIHEro oouero 0opa3oBaHus
yTBEpXkIAECHHOro npukazoM MunoOpHayku Poccuu ot 17.05.2012 N 413 (3aperucTpapoBaHo B
Mumntocte Poccun 07.06.2012 N 24480);
denepanbHOro roCyAapcTBEHHOT0 00pa30oBaTeIbHOTO CTaHJapTa CpeIHero npogecCHOHANBHOTO
o0pa3oBaHus yTBEPXKAECHHOIO npukasoM MunoO6pHayku Poccun ot 09.12.2016 N 1547(pen. ot 01.09.2022)
"O6 yTBepxacHUN (enepalbHOro rocyJapCTBEHHOr0 00pa30BaTENbHOTO CTaHAapTa CPEIHETO
npodeccruoranbHOro 06pazoBanus no cneuransHoctu 09.02.07 MHdpopMaluOHHBIE CHCTEMBI H
nporpamMupoBanue” (3apeructpupoBado B Muntocte Poccnn 26.12.2016 N 44936)
no cneuuanbHocTy 09.02.07 iHpopMaMOHHBIE CUCTEMBI M TPOrPAMMHPOBAHHE C YYETOM:
— npoduiIs Moay4aeMoro oopa3oBaHusl.
- NIPUMEPHOM NPOTrpaMMBblI;
— Pexomenpanuit no opraHu3alyy NoJIy4eHus cpeJHero oo1ero oopa3oBaHus B npejeax
OCBOEHHUS 00pa30BaTeIbHAIX IPOrPaAMM CPEAHEro MPOPecCHOHANBLHOr0 00pa3oBaHus Ha 6ase
OCHOBHOT'O 00111er0 00pa30BaHus ¢ y4eToM TpeOOBaHHH (eepabHBIX TOCYAapCTBEHHBIX
00pa3oBaTeIbHBIX CTAHAAPTOB U MOJIy4aeMoi MPodECCHU MK CIEHUAIBHOCTH CPEIHETO
npodeccuoHanbHOro 06pazoBanus (pa3paboTaHsl JlenapTaMeHTOM rOCYIapCTBEHHOM MOJIMTHKH B
cdepe noarotoBku padoyux kaapos u 110 Munobpuayku Poccuu copmectno ¢ ®I'AY
«®DenepanbHblii HHCTUTYT pa3BUTUs 00pa3oBaHus» (MUCHMO JlemapTaMeHTa rocyqapcTBeHHOM
HOJUTHKH B cdepe noaroToBku pabouux kanapos u 11O MunobpHayku Poccun ot 17.03.2015 Ne
06-259);
— MeroauuecKkHX peKOMEHJalui 110 pa3paboTke pabodux nporpamMm o0111e00pa3oBaTeIbHBIX
Yy4EOHBIX TUCHUILIMH B NIPEJIENIaX OCBOEHHsI OCHOBHOW NpodeccHoHanpHOi 06pazoBaTenbHON
IIporpamMMbl cpefiHero npodeccuonansHoro odpasoranus (IIITKPC u I[TI1ICC3), pazpaboranHbix
Otnenom npodeccuoHanbHOro o6pazoBanust MUHHCTEpCTBa 00pa3oBaHUs B HaykKH PecnyOnuku
Jlarectan
B COOTBETCTBHH € pa0OYHM yyeOHBIM [IIaHOM 00pa30BaTeNIbHOM opranu3aiuy Ha 2023/2024 yueOHblil rof.
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1. IACTIOPT PABOYEN MPOrPAMMEI VYEBHOI JUCIUILIMHBI

MaremaTHuka: anreﬁpa H Ha4vaJla MATEMAaTHY€CKOro aHa/iu3a; reoMeTpusd

1.1.  O6aacTs npuMeHeHus padoueii MPorpamMmbl

Paboyas nporpamma ob1meoOpa3oBarenisHOM npodunsHoi aucuumiuas! [1J].01 MaTtemaruka:
anreOpa ¥ Ha4aJI0 MaTeMaTUYECKOTO aHAJIM3a; TEOMETPUS SBJIIETCS YaCThIO 001e00pa3zoBaTelbHOl
HOJrOTOBKM CTYAEHTOB IO NpOrpaMMe NOArOTOBKH CHEIMAIMCTOB CPEHErO 3BEHA 10
cnenuanbHocTH 09.02.07 MHOopMaLMOHHEIE CHCTEMBI H IPOTPaMMHPOBaHKe 6a30BOr0 YPOBHSL.

Pabouas nporpamMma o61meo6pazoBaTenbHON YUeOHOH JUCUUIUIUHEI MOXET OBITh
UCII0JIb30BaHa JPYTrMMHU 00pa30BaTeIbHBIMU YUPEKIACHUSAMHU IPO(PECCHOHATBHOIO U
JONIOJTHUTENBHOTO 00pa30BaHUs, PEATU3YIOIMMHU 00pa30BaTeNbHYIO IPOrpaMMy CpeIHEro o01Iero

00pa3oBaHusl.

1.2. MecTo y4eOHOMNH THCIUIUIHHBI B CTPYKTYpPe OCHOBHO# NpodeccHoHaIbLHOM
obpa3zoBaTebHOI NporpamMmmbl: yaeOHas quciUIUIMHa «Maremartuka: anrebpa U Hadasia

MaTeMaTH4eCKOro aHalIn3a; TEOMETPHSI» pealu3yeTcs B paMKax 00X, TPOMUIBHBIX Y4eOHBIX
JUCHHIUTHH 00111e00pa30BaTeNbHOrO [UKIIA.

1.3. Ileu u 3aaa4u y4eOHOH JHCHMIIIMHBI — TPeDOBAHUS K Pe3yJIbTATAM OCBOCHHS Y4eOHOI
JUCHUIIUHBI:

Conepxcaﬂne yqe6H0171 JUCUMILUIMHBI «MareMaTuka: ajir e6pa H Ha4dajla MaTEMAaTHYCCKOI'O
aHaIM3a; reOMCTpUA» HAIIPABJICHO Ha NOCTHXKCHUC CICAYIOMHUX neJe:

obecnieueHre cOpMUPOBAHHOCTH NPEACTABICHUN O COLMANIBHBIX, KYIbTYPHBIX 1
HCTOpPUYECKHX (paKTOpax CTAHOBICHUS MAaTEMaTHKH;
obecneuenre cGOPMUPOBAHHOCTH JIOTHYECKOT 0, AITOPUTMUYECKOTO M MAaTEMAaTHYECKOTO
MBILLICHUS;
— obecnevyeHne chOPMUPOBAHHOCTH YMEHHU# MPUMEHSATD MOJIYUYEHHBIC 3HAHMS TIPH
PELUCHUU PA3TUYHBIX 33124,
obecneyeHne chOpMUPOBAHHOCTH NPEACTABICHUH O MATEMATHKE KaK YaCTH
00nIeyeIoBeYeCKO! KyJIbTYPbl, YHUBEPCAIbHOM S3bIKE HayKH, ITO3BOJIAIOUIEM OIMUCHIBATH
¥ M3Yy4aTh pealbHbIe MPOIECChI U SABIECHHS.

OcBoenue coaepxanus yueOHOH qUCHMIUTMHBI «MaTemaruka: anredpa 4 Havasa
MaTeMaTU4eCKOro aHaIM3a; FeOMETPHSI» 00ECIIeYBaCT JOCTIKEHUE CTYACHTAMH CJIEIYIOMIHX
pe3yJIbTaTOB:

® TUYHOCMHBIX:
cpopMHPOBAHHOCTH NPEACTABICHUH O MaTEMaTUKE KaK YHUBEPCATLHOM SI3BIKE HAYKH,
Cpe/ICTBE MOJIETTMPOBAHHSI SIBJICHUH U MPOLECCOB, HAEIX U METOAX MATEMATHKH;

INOHUMAHHUE 3HAYUMOCTH MaTEMATHKH LJIs1 HAYYHO-TCXHHUYCCKOIo nmporpecca,
C(i)OpMPIpOBaHHOCTb OTHOILIEHUS K MaTEMaTHKe KaK K YaCTH o0IIeYeIOBeYeCKOii



KYJIBTYpPbI Y€pe3 3HAKOMCTBO ¢ HCTOPHEHN pa3BUTHS MaTeMaTHKH, IBOJIIOLUEN
MaTEMaTHYECKUX UICH;

—  Pa3sBHTHE JIOTHYCCKOIO MBIIIJIEHHS, IIPOCTPAHCTBEHHOT'O BOOOpaKEHHS,
aJITOPUTMUYECKOM KYJIBTYPBI, KPDHTUYHOCTH MBIIIEHHS HA YPOBHE, HEOOXOMMOM Jist Oy ayuieit
npo(ecCHOHANBLHON NeATebHOCTH, IS IPOJO/DKCHUA 00pasoBaHus M CaM000pa30BaHMA;

—  OBJIaJICHME MAaTEMATHUYECKUMHU 3HAHUSMH U YMEHUSMH, HEOOXOJUMBIMU B
NIOBCEIHEBHOM JKXU3HH, JUII OCBOCHHS CMEXXHBIX €CTECTBEHHOHAYUHBIX TUCLMIUIHH U AUCHUILTHH
Npo¢eCCHOHANBHOrO IUKIIA, UL NIOTy4YeHHs: 00pa3oBaHHs B 001acTaX, He TPEOYIOMHMX
yriyOJIeHHOH MaTeMaTH4YeCKOM IOATOTOBKH;

— TOTOBHOCTb M CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM UHCJIE CaMOOOpa30BaHHUIO, HA
NPOTSHKEHUH BCEH JXKU3HH, CO3HATEILHOE OTHOLIEHHE K HEIIPEPhIBHOMY O0pa30BaHMIO KaK YCIIOBHIO
YCIEHOH NPoQEeCCHOHABLHOM U O0IECTBEHHOM HNesSTeIbHOCTH;

—  TOTOBHOCTbH M CIIOCOOHOCTB K CAaMOCTOSITEIbHOH TBOPYECKON U OTBETCTBEHHOM
JESATENBHOCTH;
— TOTOBHOCTBb K KOJUIEKTHBHOH paboTe, COTpYAHUYECTBY CO CBEPCTHHKAMH B
00pa3oBaTeNbHOM, OOIECTBEHHO N0JIE3HOH, y4eOHO-HCCIIeI0BATENbCKOM, TPOEKTHOM

W OpyTrux BUAAX AEATENBLHOCTH,
—  OTHOLIEHHE K NPOGECCHOHAIBHOMN NEATENBHOCTH KaK BO3MOXXHOCTH y4acTHs B
PELIEHUH JTMYHBIX, OOLIECTBEHHBIX, FOCYJAPCTBEHHBIX, OOIIEHAMOHAIBHBIX IIPO0JIEM;

® MEMAanpeoOMemHupIx:

—  YMCHHE CaMOCTOSTEJIbHO OIPEAEIATD LENH AEITEILHOCTH U COCTABIATH IUIAHbI
JEeATENBHOCTH; CAMOCTOSATENBHO OCYIIECTBIISITh, KOHTPOJUPOBATH U KOPPEKTUPOBATH
JIEATENLHOCTD; UCII0NB30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHXEHUS MMOCTABICHHBIX LieJeH 1
peaH3alyy IUIaHOB JEATEIbHOCTH; BEIOUPATh YCHEIIHBIE CTPATErHH B PA3JIMYHBIX CHTYallUsX;

—  yMEHHe IIPOAYKTUBHO OOLIATHECS M B3aMMOAEHCTBOBATH B IIPOLIECCE COBMECTHOM
JEATEIbHOCTH, YYUTHIBATh NO3HLMHU APYTHX YYaCTHUKOB NESTEIBLHOCTH, 3QPEKTHBHO pa3peliaTh
KOH(QJIUKTBI,

— BJIaJICHUE HABBbIKAMHU NIO3HABATENIbHOH, Y1eOHO-UCCIIEIOBATENLCKON M IPOCKTHOM
JIESTEIbHOCTH, HABBIKaMH pa3pelleHusl Mpo0iieM; CIOCOOHOCTh U TOTOBHOCTh

K caMOCTOATENbHOMY IIOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a]ay, IPUMEHEHHIO Pa3THUHBIX
METOJIOB O3HAHUS;

—  TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSATEIbHOM HHGOPMAIlMOHHO-TI03HABATEILHOM
JESATEIbHOCTH, BKIIFOYasi YMEHHE OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX MHMOpMAITHH,
KPUTHYECKH OLIEHUBATh U HHTEPIPETHPOBATH HHPOPMALUIO, IOJIYYaEMYIO U3 Pa3IHUHBIX

UCTOYHUKOB;
BJIaJICHHE A3bIKOBBIMH CPEICTBAMU: YMEHHE SICHO, JOTHYHO ¥ TOYHO U3JIaraTh CBOKO
TOYKY 3pEHHs, NCII0JIb30BaTh aJIcKBATHBIE S3BIKOBbIE CPE/ICTBA;



—  BJIaJlCHUE HaBbIKaMHU ITIO3HABATECJIbHOH pe(bnexcnn KaK OCO3HaHHs COBEPIIACMBbIX JICUCTBUH U
MBICIIMTEJIBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBaHI/Iﬁ, rpaHyul CBOEro 3HaHusA M HE3HAHHUA, HOBbIX
ITO3HABATEJIBHEIX 33124 U CPEACTB VI UX JOCTHXKEHUA,

- HEJICYCTPEMIICHHOCTD B IIOMCKAaxX U NIPHHATHH peHJCHPIfl, COO6paBHTeJILHOCTB U UHTYULUA,
Pa3BUTOCTDh IPOCTPAHCTBCHHBIX npencmsneﬂnﬁ; CIIOCOOHOCTH BOCIIpUHUMATH KpAaCOTy M TapMOHHIO MHPa;,

® NPeOMemHoix:

—  c(hOpMHPOBAHHOCTH NPEJICTABIECHUH O MaTeMaTHKE KaK YaCTH MHPOBOH KYJIGTYPhl H MECTE
MaTEMAaTHKH B COBPEMEHHOM LIMBUIIM3ALMH, CITOCO0AX ONMCAHUS SABICHUH pealbHOro MUpa Ha
MaTEMATHYECKOM SI3BIKE;

—  cOpMHPOBAHHOCTH MPEACTABICHUHA O MATEMAaTHYECKHX ITOHATHAX KaK BaXKHEHIITNX
MaTeMaTUYECKHX MOJEISX, TO3BOIAIOIIMX ONUCHIBATh U U3YUYaTh Pa3HbIE MPOLECCH] U SBJIEHUS; TOHUMAaHUE
BO3MOXXHOCTH aKCHOMAaTHY€ECKOI0 IIOCTPOEHUS MaTeMaTUYECKUX TEOPHUH;

—~  BJAJICHHE METOJAMH J0Ka3aTeJIbCTB M aJITOPUTMOB PELICHHUS, YMEHHE UX IPUMEHSATD,
POBOJUTH JOKa3aTeJbHbIE PACCYXKACHHUA B XOIC PELICHU 3a1ay;

—  BJIQJICHHE CTAaHAAPTHBIMU [IPHEMaMH pELICHHS PAllMOHANBHBIX U UPPALUOHATBHBIX,
MOKa3aTe/IbHbIX, CTENEHHBIX, TPHTOHOMETPUUYECKHX YPaBHEHUH U HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHHE
FOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM, B TOM YHCJIE JJIST IOUCKA ITyTH PEHICHUs U WILTIOCTPALIMU PEIICHHUs
YpPaBHEHUH U HEPABEHCTB;

—  cOpMUPOBAHHOCTH NPEACTABICHHH 00 OCHOBHBIX IIOHATHSIX MATEMaTHYECKOTO aHAIU3a H HX
CBOICTBAX, BlIaICHUE YMEHHUEM XapaKTEepHU30BaTh MoBeAeHHEe HYHKITUI, HCIIOIB30BAHHE MMOIYUYCHHBIX
3HAHUM JIJI ONMCAHUA U aHAJIM3a PeajIbHBIX 3aBUCUMOCTEH;

—  BJIQJICHAE OCHOBHBIMU MOHSATHSIMH O IUIOCKUX U MPOCTPAHCTBEHHBIX FEOMETPHYECKHUX PUTYpax,
UX OCHOBHBIX CBOHCTBaX; C(QOPMHPOBAHHOCTH YMEHHS paclio3HaBaTh reOMETpHUECKUe (GUTYpBI Ha
YyepTexax, MOJENSIX U B peaTbHOM MHpE; IPUMEHEHUE U3YUYEHHBIX CBOHCTB reOMETPHYECKHX (GUTYD U
dbopMys AN peuIeHUst TEOMETPHYECKUX 3a]1ad M 3a7a4 ¢ IPAaKTUYECKHM COIEPIKAHHEM;

—  cOpMHUPOBAHHOCTH NPEJCTaBICHUH O IpoLeccax U ABICHUAX, HIMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTaTHCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbBHOM MHUPE, OCHOBHBIX IOHSATHSX 2JIEMEHTapHOM
TEOPUH BEPOSTHOCTEH; YMCHHUH HaXOAUTH U OLIEHHUBATH BEPOATHOCTH HACTYIUICHHUS COOBITHH B POCTEHIINX
NPaKTUYECKUX CHTYAIIMsIX U OCHOBHBIE XapaKTEPUCTHKH CIyUYaHHBIX BEJTUUUH;

—  BJIaJIeHHE HaBbIKAMU HCIIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IIPH PEIICHUH 3aad.



Oo61me
KOMIIETEHIIMU

ITnanupyemsle pe3ynbTaThl 00yUeHUS

Oouel

JucnunminapHeie2

OK 01 Bribupars
CrocoObl peleHus
3aqa4
npo¢eCCHOHATBHOM
JeSATeIbHOCTH
IPUMEHHUTENIBHO K
Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPYJly, OCO3HAHHE
LEHHOCTH MacTepCTBa, TPy a0 00He; -
TOTOBHOCTH K aKTUBHOM JI€ATEILHOCTH

TEXHOJIOTUYECKOM U COLMAILHOM
HalPaBJIEHHOCTH, CITOCOOHOCTH
WHUIMMPOBATh, IJIAHUPOBATH

CaMOCTOSTENILHO BBITIOJIHATh TaKylO
JIESITENLHOCTD; - MHTEPEC K PasIuIHbIM
chepam nmpodeccuoHaIbHOM
nesaTenbHoCTH, OBageHue
YHHUBEpCAIbHBIMU YYEOHBIMH
NIO3HABATEJILHBIMH JECHCTBUSAMHU: a)
6a30BbI€ JIOTMYECKUE NCHCTBHS: -
CaMOCTOSTENILHO (OPMYJIHPOBATh U
aKTyaJu3upoBaTh MpodeMy,
paccMaTpUBaTh €€ BCECTOPOHHE; -
yCTaHaBJIMBaTh CYIIECTBEHHBIH TPU3HAK
WJIM OCHOBaHUS JJIS CPAaBHEHHS,
KJIaccHUKaM U 00001IeHN; -
ONIpEIENATh UEIH NEITEIbHOCTH, 3a7aBaTh
napaMeTpbl U KPUTEPUH UX JOCTHIKECHHUS; -
BBISIBJIATh 3aKOHOMEPHOCTH U
IPOTUBOPEYHS B PACCMATPHBAEMBIX
SIBJICHUSX;, - BHOCHTb KOPPEKTHBEI B
JIEATENBHOCTH, OIEHUBATh COOTBETCTBUE
pE3yNbTAaTOB LENSIM, OLCHHBATh PUCKH
NOCJICACTBHIA JEATECIBHOCTH;

-BJIAJIETh METOJIaMU JI0KA3aTeJIbCTB,
QJIrOPUTMaMH pPELLECHHUS 3a/1a4; YMEHUE
(OpMyJIMPOBATH ONPEAEICHUS, AKCHOMBI
U TEOPEMBI, IPUMEHSATD MX, IPOBOUTH
JOKazaTeNbHbIe PACCYXICHUS B XO/IE
peLICHHUs 3a/1ay; - YMETh OIIEpPUPOBATH
TIOHATHSAMM: CTENIEHb YHCIIa, JIOrapudm
4HCJIa; YMEHUE BBIIOJHATH BHIMUCICHUE
3HaYEHHUH U NpeoOpa3oBaHMsl BBIPAXXECHU N
CO CTENEHAMH U JIorapupMamu,
npeoOpa3oBaHus JPOOHO-pAllHOHAIBHBIX
BBIP@XXEHHUI; - yMeTh ONIEpHPOBATH
HOHSATHUSMH: pallHOHAIbHBIE,
HppalOHAIbHEIE, TIOKAa3aTeIbHbIE,
CTEIICHHbIE, JIOTapU(PMUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHUS U
HEpaBEHCTBA, KX CHCTEMBI; - YMETh
OIepUPOBATh MOHATHAMH: QYHKIUS,
HelpepbiBHast QyHKIusi, IPOU3BOHAS,
nepBooOpasHasi, orpeaeeHHBIH
UHTErpas; yMETh HaXOJUTh POU3BOIHbIE
3JIeMEHTApHBIX QYHKIH, HCIIOIIB3YS
CIpaBOYHbIE MAaTEPHAJIBI; UCCIIEIOBATD B
IPOCTEHIIUX CTydasiX GYHKUUH Ha
MOHOTOHHOCTbH, HAXOJAUTh HAUOOJIBIIHE U
HauMEHBIIHE 3HAYCHHUS PYHKIIHIA;
cTpouTh Ipad MK MHOTOUWIECHOB €
UCIIOJIb30BaHUEM armrapara
MaTEeMaTHYECKOr0 aHAJIN3a; IPUMEHSATh
IIPOU3BOIHYIO NIPH PELUICHHUH 3a/1a4 Ha
JBM)KEHHUE; pelaTh MPakTHKO-
OPHEHTHPOBaHHbBIE 3ala4H Ha
HauOoJbIIMe 1 HAaUMEHBIITHE 3HAUCHHS,
Ha HaXOXJEHHE MyTH, CKOPOCTH U
YCKOPEHHS; - YMETh ONePUPOBATH
TIOHATUSIMH: pallHOHANbHAS QYHKIIHS,
HoKa3aTelbHast QYHKUHS, CTENCHHAS

byHKuuS, Jorapumuueckas

- pa3BUBaTh KpeaTHBHOE MBIIILICHHE
IpU PELICHUH XU3HEHHBIX Po0JIeM 0)
6a30Bble UCCIIEAOBATENLCKUE
JeMCTBUS: - BJIaJIETh HaBbIKAMU
yueOHO-UCCIIeJOBATEILCKON U
POCKTHOM JICATENBHOCTH, HaBbIKaMU
pa3pelIeHus npodieM; - BhISBIATh
IPUYUHHO-CJICACTBEHHBIE CBSI3U H
aKTyaJM3UpOBaTh 33a7a4y, BBIABHUTaTh
TUIIOTE3Y €€ PELUCHHUS, HAXOIUTh
apryMeHTHI IS JOKa3aTeIbCTBa
CBOMX YTBEpPXJECHHUH, 3a1aBaTh

GYHKIHS, TPHTOHOMETPHYECKHE
GbyHKIMH, 0OpaTHBIC PYHKIMH; YMEHHE
CTPOMTH TpaPUKH U3YUEHHBIX
(GYHKUMIA, HCIIOIB30BaTh FpaduKu IpU
U3y4YEHHUH MPOILIECCOB M 3aBHCHMOCTCH,
IIPU PEUIeHUH 3a/1a4 U3 JpYTHX
y4eOHBIX MIPEJMETOB | 33134 U3
peanbHOM XU3HU; BEIPAKaTh
dbopMyIaMH 3aBUCHMOCTH MEXIY
BEJINUHHAMU; - YMETh pellIaTh
TEKCTOBBIE 33J]a4M Pa3HBIX THIIOB (B

TOM YUCJIC HA IIPOLICHTHI, NOJIH U




napameTpbl U KPUTEPUH PEIICHHS; -
AQHAJIU3MPOBATH NMOIYYEHHBIE B XOJI€
peLIeHUs 3a]jaud pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX
JIOCTOBEPHOCTB, [IPOIHO3UPOBATh
U3MEHEHHUE B HOBBIX YCJIOBHUSX; --
YMETh [IEPEHOCUTH 3HAHUS B
MTO3HABATEJIbHYIO U NMPAKTHYECKYIO
00JIaCTH KU3HEAEATENBHOCTH, - YMETh
HUHTETPUPOBATh 3HAHUS U3 Pa3HBIX
NpeIMETHBIX 001acTeH; - BBIIBUTaTh
HOBBIE HJIeU, Ipe/yiaraTh
OPUTMHAJIbHBIE MTOJXO/bI U PELICHUS;
U CIIOCOOHOCTE UX UCIOJIL30BAHUS B
MO3HAaBaTEJIbHOH U COLIUAIbHOMN
MIPaKTHKE

4acTH, Ha JIBWXEHUE, paboTy,
CTOMMOCTb TOBapOB H YCIIYT, HAJIOTH,
3aJ]ayd U3 00JIaCTH yTIpaBJICHHUS
JUYHBIMHU M CEMEHHBIMH (DUHAHCAMU);
COCTaBJATh BBIPAXEHUS, yPABHEHUS,
HEPaBEHCTBA U UX CHCTEMEI T10
YCJIOBHIO 3aJ1a4H, HCCIIEI0BATh
NOJY4YEHHOE PEeLICHUE U OLICHUBATh
IPaBIONOA0OHOCTh PE3YJIbTATOB; -
YMETh ONIEPUPOBATH MOHATHSIMU:
cpenHee apudpMeETHUECKOE, MEIHAHA,
HauOoJIblIeEe ¥ HAUMEHbIIIEE 3HAYCHHUS,
pasmax, TUCIepCHsl, CTaHJAPTHOE
OTKJIOHEHHE YUCIIOBOTO HAabopa; yMETh
U3BJIEKaTh, HHTEPIIPETHPOBATh
HHOpMALIUIO, IPEACTABICHHYIO B
TabnuIax, Ha fuarpammax, rpagukax,
OTpa’karoLIyl0 CBOHCTBA peallbHbIX
NPOLECCOB U SIBICHUHN; IPECTaBIATh
UH(POPMALIMIO C TIOMOUIBIO TaOIUI U
JarpaMM; Hccien0Barh
CTaTUCTUYECKHUE JJAHHBIC, B TOM YHCJIE
C IPUMEHEHUEM IrpadUyeCcKUX METOJIOB
Y 3JIEKTPOHHBIX CPEJICTB; - YMETh
OIIEPUPOBATH ITOHATUIMHU: CIIydalHBIHA
OIIBIT U CllyyaiiHOE coObITUE,
BEPOSITHOCTD CIIy4aitHOro COOBITHS;
YMEHUE BBIYUCIIATH BEPOATHOCTH C
HCIIOJIb30BAHHEM IpauyecKux
METOJIOB; IPUMEHSATH HhOPMYJIBI
CJIOXXEHHUS M YMHOXXEHHUS
BEPOSTHOCTEH, KOMOMHATOpHbIE (haKThI
¥ GOpMYJIBI IPU PELICHHH 3a/1a4;
OLIEHUBATh BEPOSTHOCTH peabHBIX
COOBITHI1; 3HAKOMCTBO CO CJIy4alHBIMH
BEJIMYMHAMH; YMEHHE TPUBOAUTH
IPUMEDBI

NPOSIBIICHHS 3aKOHA OOJIBIINX YKCEIl B
MIPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;, - YMETh ONEpUPOBATH
NOHATUSIMU: TOUKA, IIpsMas,
IUTIOCKOCTB, POCTPAHCTBO,
IBYTPAHHBI! YTOJI, CKPEIMBAOIUECS
NIpSIMBIE, MAPAILIEBHOCTD U
NEepPIEHUKYISIPHOCTD IPSAMBIX U
IIJIOCKOCTEH, YyTOJI MEXAY IPSAMBIMH,
yroJI MEXy IPAMOM U IUIOCKOCTHIO,
YroJI MeXY IUIOCKOCTSMH, PacCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PaCCTOSIHUE
MEX]1y IPAMbIMH, PACCTOSTHUE MEXKILY
IUTOCKOCTSIMH; YMEHHE UCIOJIb30BaTh
NIPU PELICHUH 3a1a4 U3y4eHHbIe (aKThI

H TCOPEMBI IIJIAHUMCTPUH,YMCHHUC




OLIEHMBATH pazMepPHl 00HEKTOB
OKpPYXaroIIero MUpa; - yMeTh
ONEPHPOBATH MOHATUAMM:
MHOTOI'PAaHHHUK, CEYEHHE
MHOTOI'paHHMKa, KyO0,
napajuienenuen, npusma, NupaMuaa,
¢burypa 1 MoBepXHOCTh BpalCHHUS,
LUJIMHAP, KOHYC, ap, cepa, ceYeHus
GuUrypsl BpallleHHs, TUIOCKOCTb,
Kacarolascs cgepbl, LHIUH]pA,
KOHYCa, ILIOUIalb TOBEPXHOCTH
MpaMuUbl, TPU3MBI, KOHYCA,
LWJIMHIpA, TU10mans chepbl, 00beM
Ky0a, IpSIMOYTOJBHOTO
napajuienenuneaa, mupaMu/ibl,
NPU3MBI, LIWJIKH]pPA, KOHYyCa, 111apa;
yMEHHe U300paKaTh MHOTOI'PAHHUKY U
IIOBEPXHOCTH BPALICHUS, UX CEYCHHUS
OT PYKH, C TOMOILIBIO YEPTEXKHBIX
UHCTPYMEHTOB U JIEKTPOHHBIX
CpEeICTB; YMEHHE paclio3HaBaTh
CHMMETPHIO B IPOCTPAHCTBE; yMEHUE
pacrno3HaBaTh PaBUJIbHBIC
MHOIOI'PAHHHMKH; - YMETh ONEPUPOBATH
MOHATHAMH : IBUKEHUE B
IPOCTPAHCTBE, NOJOOHBIC (GUTYpPHI B
NPOCTPAHCTBE; UCIIOIL30BAThH
OTHOLIEHHUE IUIOaeH MOBEPXHOCTEH
¥ 00BeMOB MOAOOHBIX GUTyp NpH
peleHuy 3aay;

- YMETh BBIYHCIIATH T€OMETPUUECKHE
BEJIMYMHEI (JJIHHA, YroJl, IUIOAaab,
00BeM, oAb ITOBEPXHOCTH),
HCNOJB3Ys U3yYyeHHbIe (HOPMYIIBI U
METOJIbI; - YMETh OIIEpUPOBATH
HNOHATUSIMH: MPSAMOYTOJIbHAs CUCTEMA
KOOpAMHAT, KOOPAHHATHI TOUKH,
BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE NIPOU3BEEHUE, YTOJI MEXKAY
BEKTOpPaMH, CYMMa BEKTOPOB,
NPOU3BE/ICHUE BEKTOpA Ha YUCIIO;
HaXOJUTh C IOMOIIBIO U3YUYEHHBIX
(b OopMy1 KOOPAUHATHI CEPEAUHBI
OTpe3Ka, PacCTOTHUE MEXIY ABYMs
TOYKAMHU; - YMETh BHIOMpaTh
HNOAXOAAIMINNA U3YUEHHBIN METOH, IS
peme}mﬂ 3a1a4H, pacrio3HaBaThb
MaTteMaTH4ecKue GaKThl 1
MaTeMaTU4YeCKHe MOJIENU B
IIPHPOAHBIX U OOIIECTBEHHBIX




ABJICHHUSX, B UCKYCCTBE; YMECHUE
NPUBOJUTH IPUMEPHI MATEMATHYECKUX
OTKPBITUA POCCUUACKONA 1 MUPOBOIA
MaTeMaTH4YeCKOM HayKHU. - yMETh
OIlIepHPOBATh NOHATUSIMU:
OIpEJICIIEHUE, aKCHOMa, TeopeMa,
CJIE[ICTBHE, CBOICTBO, IPU3HAK,
JI0Ka3aTeJIbCTBO, PABHOCHJIBHbBIE
(GbOpMyYITMPOBKH; YMEHHE
¢bopMynHpoBaTh 00paTHOE U
NPOTUBOIOJIOXKHOE YTBEPXKIEHHE,
NPUBOUTH IPUMEPHI U
KOHTPIPUMEPBI, UCIIOJIb30BaTh METO/
MaTeMaTHYECKOH HHAYKINH;
IPOBOJUTH JOKa3aTeNbHbIE
pacCy>XIE€HUs NIPU PEUICHUH 33134,
OLICHUBATH JIOTHYCCKYIO MPaBUIBHOCTD
pacCy>XAECHHUH; - yMETh ONEPUPOBAThH
MOHSTUSIMH: MHOXXECTBO,
IOJMHOXECTBO, ONEepaluy Haj
MHOJKECTBaMH; YMEHHE UCIOIb30BATh
TEOPETUKOMHOXXECTBEHHBI! anmnapar
JUISL OIIMCAHUS peabHBIX NIPOLIECCOB H
ABJICHUI NIPU PEUICHUH 3a/1a4, B TOM
YuCle U3 APYruX y4eOHBIX MPEIMETOB;
- YMETbh ONEepPUPOBATh NOHATUAMMU:
rpad, cBs3HbIH rpad), 1epeBo, LUKIL,
rpad Ha IIOCKOCTH; YMEHUE 33a1aBaTh
¥ OTIMCBIBATh rpadbl

Pa3JIMYHBIMM CrIOCOOamMu;
UCIOJIBE30BaTh Ipadbl PH pellieHUH
3a/7a4; - YMETb CBOOOJHO OMEepUpoBaTh
NOHATUSIMHU: COUYETAHHUE, IEPECTAHOBKA,
YHCJIO COYETAHUH, YHCIIO
nepecTaHoBok; OMHOM HproTOHA;
YMEHHUE IPUMEHATh KOMOUHATOPHBIE
(dakKThl ¥ pacCykJICHHUs I peIICHUS
3a/1a4; -yMeTb ONEPUPOBATH
NOHSATHSMU: HATypaJIbHOE YHUCIIO,
L[EJIOE YUCIIO, OCTATOK 10 MOIYJIIO,
palMoHaNIbHOE YUCIIO,
UppalMOHaJbHOE YUCII0, MHOXKECTBA
HaTypaJIbHBIX, LENbIX, PALIMOHATIbHBIX,
JICACTBUTEJIbHBIX YUCEI; YMEHHUE
KCNOJIb30BaTh MPU3HAKU JEJTUMOCTH,
HAMMEHBIIWA OOLIUI TeTHTENb U
HauMeHbIIee 0011ee KpaTHOE,
anropuT™ EBKIIMIA NpH pELIEHUHU
3aaa4; 3HaKOMCTBO C pa3J1HqHI>IMPl
MO3ULMOHHBIMM CHCTEMAMH
CYMCJICHHS; - YMETh CBOOOIHO




ONEpUPOBATE MTOHATHUIMHU: CTEHEHB C
L[EBIM [TI0KA3aTEIEM, KOPEHb
HaTypaJbHOM CTENIEHHU, CTETIEHD C
paloHaJIbHBIM [10Ka3aTeNleM, CTENEeHb
C JIEHCTBUTENILHBIM (BEIIECTBEHHBIM )
NoKasareieM, Jorapudm gucia, CHHYC,
KOCHHYC M TaHT€HC ITPOH3BOJIBHOTO
YHCJIa; - YMETh ONEPUPOBATH
HOHATHSAMHU: TOXKAECTBO,
TOXIECTBEHHOE Npeodpa3oBaHue,
yPaBHEHME, HEPABEHCTBO, CUCTEMA
YPaBHEHHU! U HEPABEHCTB,
PaBHOCHJIBHOCTh YPaBHEHUH,
HEPABEHCTB U CUCTEM, PALIMOHAJIBHEIE,
UppaLMOHAIbHBIE, I0KA3aTEIIbHBIE,
CTEIIEHHBIE, JIorapupMuUecKue,
TPUIOHOMETPHUUIECKUE YPAaBHEHUA,
HEPaBEHCTBA U CUCTEMBI; YMEHHE
pelarhk ypaBHEHHs, HEpaBEeHCTBA U
CHUCTEMBI C IOMOILBIO pa3Iu4HbIX
[IPMEMOB; pellaTh yPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C
11apaMeTpoM; IPUMEHSATh YPaBHEHHUS,
HEPABEHCTBA, UX CUCTEMBI JJI
pELICHKS MATEMATHYECKUX 3a/1a4 U
3a7a4 U3 pa3aM4HbIX 00JacTell HayKu U
pEAIbHOM JXU3HU

-yMeThb CBOOOTHO ONIEPHPOBATH
MOHSATHAMM: IrpaduK GYHKLHUHY,
obpaTHast GYHKIHS, KOMIO3HLIUSL
GbyHKUMH, TUHeHas QyHKLu,
KBaJpaTHuHasi QyHKIUs, CTEIIEHHAs
GbyHKIMS C 1ENTbIM TOoKa3aTelNeM,
TPUTOHOMETpHYECKUE PyHKIHUH,
00OpaTHbIE TPUTOHOMETPUYECKHUE
GyHKUMM, IOKa3aTebHAST U
norapupmuueckas GyHKIUH; YMECHHUE
CTPOUTH rpapuku QYHKIHH,
BBINIOJIHATH NIpeoOpa3oBanus rpahuKoOB
GyHKUMH; yMEHHE HCIIOIB30BATh
rpadbuxu GYHKIMA A1 U3yUEHUS
IPOLIECCOB U 3aBUCUMOCTEH TpH
pELIeHUH 3a7ay U3 APYTUX yueOHBIX
NPEeIMETOB U M3 peanbHOU
KHM3HH;BBIpAXKATh PopMyIaMu
3aBHCHMOCTH MEXY BETUUYHHAMH;
yMeHHe CBOOOHO OTIEpHPOBATh
HNOHSATHAMH: YETHOCTD QYHKIIHH,
NEPUOUYHOCTH (DYHKIIMH,
OTPaHMYEHHOCTh QYHKIUHY,
MOHOTOHHOCTH ()YHKIIMH, IKCTPEMYM
GyHKIMH, HAUOOJIBIIEE U HAUMCHBLIEE
3Ha4yeHHs QYHKIIMHU Ha IPOMEKYTKE;




YMEHHUE IIPOBOAUTH UCCIIEIOBAaHHE
GYHKIMH; yMEHHE HCNIOIb30BaTh
CBOHCTBA U rpadMku QYHKUUH 1ist
pelIeHUs] ypaBHEHUH, HEPAaBEHCTB U
3ajjay C mapaMeTpamu; u3obpaxarpb Ha
KOOPJAUMHATHON IJIOCKOCTH MHOYKECTBa
pElIEHU YpaBHEHU I, HEPABEHCTB U MX
CUCTEM; - YMETH CBOOOIHO
ONEepUPOBATH MOHATUIMH:
II0CIEI0BATENHHOCTD,
apudMeTHyecKast Iporpeccus,
reoMeTpuyYecKas mporpeccus,
OeckoHeYHO yObIBaroLas
reOMETpUYECKas IIPOrPeCcCUsi; YMEHUE
3aJ1aBaTh I10CIE0BATEIHHOCTH, B TOM
YHCJie C IOMOIIBIO PEKYPPEHTHBIX
dbopMyT; - yMETH ONIEPUPOBATH
NOHSTUSIMU: HENIPEPHIBHOCTD (YHKIUH,
acUMINTOTHI rpaduka ¢yHKIHUH, TepBas
U BTOpas NpOoH3BoIHas GyHKIMH,
reOMETPUYCCKUH U (PU3MYECKUI CMBICI
IIPOM3BOJHOM, NEpBOOOpazHas,
OIIpEE/ICHHbI UHTErpajl; yMEHHE
HaXOOHUTh

aCUMITOTHI rpaduka GyHKLIUHY;
YMEHHE BBIYUCIIATH POU3BOIHBIE
CYMMBI, IPOU3BEICHHsI, YACTHOTO U
KOMIO3ULIUM (QYHKIIH#, HAXOUTh
ypaBHEHHE KacaTelbHOM K rpaguky
GYHKIMH; YMEHHE HCIIOJIB30BaTh
TIPOM3BOIHYIO ISl UCCIIEIOBAHUS
GYHKIMIA, UTS HaXOXKIEHUS
HAWTY4LIETrO pelieHHs B IPHKJIAAHBIX,
B TOM YHCJIE COLTHATBHO-
SKOHOMHYECKHX M HU3UUECKHX
3ajayax, A1 ONpPEAEIECHHUsSI CKOPOCTH U
YCKOpEHU S, HaXOJUTh IUIOIIAaH U
00beMBI UTYD C TOMOIIBIO HHTErpaa;
NPUBOJIUTH IIPHUMEPBI
MaTeMaTHYeCKOro MOJIEIMPOBAHUS C
noMoIIEIo A depeHIHaIbHBIX
ypaBHEHMid; - YMETh OIIepHpOBaTh
HOHSTUSAMH: KOMILJIEKCHOE YUCIIO,
CONPSKEHHBIC KOMIUIEKCHBIE YHCIIa,
MOJlyJIb YU apryMeHT KOMIUIEKCHOTO
qucia, GopMa 3alIMCU KOMILUIEKCHBIX
qucen (reoMeTpuyeckas,
TPUTOHOMETpUYECKAs H
anreOpavyeckas); yMETh IIPOU3BOIUTH
apudmeTuUecKue JecTBUS €
KOMILUICKCHBIMY YUCJIaMH; IPUBOJAUTH
HNPUMEpPbI UCIIOTb30BaHUS
KOMILJIEKCHBIX YHCE; - YMETh




CBOOOIHO ONEPUPOBATH MOHATHAMHU:
cpeaHee apuMETHYECKOE, MEIMaHa,
HauOoJbINee U HauMeHblIee 3HaueHus,
pasmax, JUCIepcHs, CTAaHIapTHOE
OTKJIOHEHHE JUIs ONIUCAHMS YUCIIOBBIX
JaHHBIX; YMEHUE HCCIEN0BaTh
CTaTUCTUYECKUE NaHHBIC, B TOM YHCIIE
C IPUMEHEHHEM TpahUUIECKHUX METOJOB
M DJIEKTPOHHBIX CPECTB; rpapHUECKU
MCCIIEI0BaTh COBMECTHBIE HAOIIOIEHUS
C MOMOIIIBIO JHarpaMM pacCEUBAaHUS U
JIMHENHOH pErpeccu; - yMETh
HaXOIUTh BEPOSITHOCTH COOBITUH C
UCIO/Ib30BaHUEM IrpadHIECKUX
METOMOB; IPUMEHSATD JUIsl PEIICHUS
3aga4 (OpMYIIbI CIIOKEHHS U
YMHOXEHHS BEposSTHOCTEH, hopMyITy
NIOJTHOM BEPOSITHOCTH, GOPMYITY
bepuysuin, koMOUHAaTOpHBIE HAKTHI U

(GOpMyJIBI; OLIEHUBATh BEPOSITHOCTH
peasbHBIX COOBITHI; YMEHHE ONEPUPOBATH
HNOHATUAMM: ClTy4aifHas BEIMYMHA,
pacnpeieNicHue BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXXUIaHue, THCIIepCHS U
CTaHJAPTHOE OTKJIOHECHHUE CIIy4alHOH
BEJIMYHMHBI, QYHKIIMM pacnipele/iCHUs U
IUIOTHOCTH PAaBHOMEPHOTO,
I10Ka3aTeIbHOr0 U HOPMAJIBHOTO
pacnpeneaeHui; yMEHUE UCIOIB30BaTh
CBOHCTBA M3YYEHHBIX paclpeaeIeHuH 1s
peuIeHus 3a/1a4; 3HAKOMCTBO C
MOHSATHAMH: 3aKOH OOJIBLINX YHCET,
METO]IbI BHIOOPOYHBIX MCCIIEIOBAHHUI;
YMEHHE MPHUBOIUTH IPUMEPHI IPOSBIECHUS
3aKOHa OOJIBIIMX YHCEN B IPUPOTHBIX U
OGMCCTBCHHI:IX ABJICHUAX, - YMCTb
CBOOOIHO ONEPUPOBATH MOHIATHIMHU:
TOYKa, IpsiMasi, JIO0CKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyY, MJIOCKHH
yroJi, ABYIrPaHHBIN yroJ, TpeXrpaHHbIH
yroJi, nepecekatommuecs, napajuieIbHele U
CKPELIMBAIOIIUECS NIPSIMBIE,
NapayieNbHOCTh U NEPIeHJUKYISPHOCTD
NPSAMBIX U MJIOCKOCTEH, YIOJl MEXKIY
IPSMBIMH, YTOJI MEXIY NPSIMOU U
IJIOCKOCTBIO, YTOJI MEXIY MJIOCKOCTSIMHU;
yMEHHE UCIONIb30BATh [P PELICHUU
3a/1a4 U3y4deHHbIe (PaKThl B TEOPEMBI
IJIAHUMETPHUH; YMEHHE OICHUBATh
pa3Mepbl OOBEKTOB B OKPYIKAIOIEM
MHUPE;YMCHUE ONEPHPOBATH NOHATUAMU:
MHOTOTpaHHHK, CEYCHHE MHOTOIPaHHUKa,
IPABWJIbHBIH MHOTOTPAaHHUK, IIPU3Ma,




nupaMunaa, GUrypa 1 NOBepxXHOCTh
BpaIICHUS, LIMJIMHAP, KOHYC, 1nap, cdepa,
pa3BepTKa IIOBEPXHOCTH, CEUeHHsI KOHYyca
¥ LUJIMHJIPA, apaJiebHbIe OCH HIIH
OCHOBaHHIO, CEYEeHHe IIapa, MIOCKOCTb,
Kacaromascs cepbl, HUIHHIPA, KOHYCa;
yMeHHEe CTPOUTH CeueHHe
MHOIOrpaHHHUKa, H300paXxaThb
MHOTOI'pPaHHUKHU, QUTyphI H MOBEPXHOCTH
BpallleHHs, X CEYEHHS, B TOM YHCIIE C
IIOMOUIBIO JJIEKTPOHHBIX CPEACTB; YMEHHUE
IPUMEHSThH CBOMCTBA FeOMETPUYECKHX
duryp, camocToATebHO HOPMYIHPOBATH
OIIpEJIeTICHUs] M3y4aeMbIX (HTYD,
BBIJJBUTaTh

TMIIOTE3BI O CBOMCTBAX M MPU3HAKAX
reOMETPUYECKUX PUTyp, OOOCHOBHIBATh
WM ONPOBEPraTh UX; YMEHUE IPOBOJUTH
KJIaccUpUKALUIO GUTYD IO pa3IMYHBIM
MpHU3HAKaM, BBIIOTHATH HEOOXO0IUMBIE
JIOTIOJTHUTENBLHBIE TIOCTPOCHUS; - YMETh
CBOOOJHO ONEPUPOBATH MOHITUAMMU:
wIoanab GUrypsl, oosemM GUrypsl,
BEJIMYMHA YTJIa, PACCTOSTHUE OT TOYKH 10
IIJIOCKOCTH, PAaCCTOSTHUE MEXAY IPSAMBIMH,
PacCTOSIHHE MEXY TUIOCKOCTSMH, ILIOIIA1b
cdepbl, oAb MOBEPXHOCTH ITHPAMHIBI,
IPU3MBI, KOHYCa, LIMJIKHApPA, 00heM Ky0a,
NpSAMOYTOJILHOTO Napajuleienuneaa,
M paMUibl, TPU3MBbI, LIMJIMHIPA, KOHYCA,
11apa; yMEeHHUE HaXOAUTh OTHOIICHHE
00BEMOB TONOOHBIX QUTYD; - YMETD
CcBOOOHO OIEpUPOBATH MOHATHAMM:
JIBIDKEHHE, TapajuieIbHbII nepeHoc,
CHMMETPHS Ha IJIOCKOCTH U B
NPOCTPAHCTBE, IOBOPOT, IPe0Opa3oBaHHe
noao6us, no1oOHbIe PUIyphl; YMEHUE
pacrno3HaBaTh paBHbIE U NOJ0OHBIE
Gurypsl, B TOM 4uClie B IPUPOAE,
HUCKYCCTBE, apXUTEKTYpPE; YMCHHE
HCI0JIb30BaTh T€OMETPUYECKHE
OTHOILICHUSI, HAXOJAUTh T€OMETPHUECKHUE
BEJIUUYMHBI (IJIMHA, YroJl, IIoMab, 00heM)
IIPU pEIIEHUH 3aJa4d U3 IpYrux yueOHbIX
peIMETOB U U3 pEaIbHOMN )XU3HH; - YMETh
cBOOOHO ONEPUPOBATH MOHATUSIMU:
NpsSIMOYTOJIbHAsA CUCTEMA KOOPIUHAT,
BEKTOP, KOOPJAHHATHI TOYKH, KOOPAHHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpA Ha YUCIIO, pa3JIoKeHHe BEKTopa 110
Ga3ucy, CKaIsApHOE MPOU3BEACHHE,
BEKTOPHOE IIPOU3BENICHHUE, YTOJI MEXKIY
BEKTOpaMHU; YMEHHUE UCII0JIH30BATh




JAPYIUX Y4EOHBIX MPEMETOB; ONEPUPOBATh

BEKTOPHBIM M KOOPAMHATHBIM METOM IS
pELIEHHs TEOMETPHUECKHUX 3aJ1ay U 3a/1a4

MIOHATHAMM: MaTpula 2x2 u 3x3,
OIIpEIENIUTENb MaTPHUIbl, FEOMETPUUECKHU
CMBIC] ONIPENICTIUTENS;

- YMCETb MOACIIMPOBATh p€alIbHbIC CUTYalluH

Ha sA3BIKE MATEMATUKH; COCTABJIATh
BBIPQ)XXEHM, YPABHEHHUS, HEPAaBEHCTBA M HX
CHUCTEMBI 110 YCJIIOBHIO 3aJ1a4H, UCCIIEIOBATh
IIOCTPOEHHBIE MOJIENIU C UCIIOJIB30BAaHUEM
annapara ajreOpsl, HHTEPIPETHPOBATH
NIOJIYYEHHBIN pe3ysbTaT; CTPOUTH
MaTeMaTHYECKHE MOJEIH C TIOMOIIBIO
TE€OMETPUYECKUX TTOHSATHH U BETTUUUH,
pelaTh CBS3aHHBbIE C HUMH NTPaKTHYECKUE
3a1a44; COCTaBJSATh BEPOSITHOCTHYIO
MOJIEIb M MHTEPNPETHUPOBAThH NOTyUSHHBIH
pe3yJbTarT; pelaTh NPUKIIaIHbIe 3aJauu
CpeACTBaMH MaTeMaTUYECKOro aHaIu3a, B
TOM YHCJI€ COLUATBHO3KOHOMHYECKOTO U
(U3UYECKOr0 XapaKkTepa; - YMEHHE
BBIOMpATH MOIXOJSIIMH METOT /IS
pelIeHus 3aa4i; NOHUMaHNe 3HAYUMOCTH
MaTEMaTUKH B U3YYEHUH NPUPOIHBIX U
OOLIECTBEHHBIX NPOLIECCOB U SBJICHUH;
YMEHHE pacrio3HaBaTh NPOSIBIEHHE 3aKOHOB
MaTE€MaTHKHU B UCKYCCTBE, YMEHHUE
MPHUBOAUTH IPUMEPHI MATEMaTHYECKUX
OTKPBITUH POCCUHCKON U MUPOBOH
MaTeMaTUUYECKON HAyKU

OK 02 Vicnonb3oBaTh
COBPEMEHHBIE CPEICTBA
MIOMCKA, aHATN3a U
HHTEepIIpeTaluu
nHpopMaLHH, U
HH(pOpMaLHOHHBIE
TEXHOJIOTHH JIJIsk
BBINOJIHEHUS 33184
npodeccCHOHANbHOU
JIESTEILHOCTH

B obnacTu LIEHHOCTH HAy4YHOI'O
MO3HAHUA: -CHOPMHUPOBAHHOCTh
MHUPOBO33PEHHUS,
COOTBETCTBYIOLIETO
COBPEMCHHOMY YPOBHIO pa3BHTHsA
HayKH ¥ OOLLIECTBEHHOM
MPaKTUKH, OCHOBAHHOI'O Ha
JFaniore KyjabTyp,
CNOCOOCTBYIOLIETO OCO3HAHHUIO
CBOETO MeCTa B NOJUKYJIBTYPHOM
MUPE; - COBEPIICHCTBOBAaHUE
SI3BIKOBOM ¥ YUTATEIILCKOM
KYJBTYPHI Kak CpeJCTBa
B3aUMOJECUCTBUSA MEXIY JIFOJIbMH
¥ DO3HAHUSA MUPA; - OCO3HAHHE
HEHHOCTH HAY4YHOH
JIeATeIbHOCTH, TOTOBHOCTh
OCYHIECTBIISITH IPOEKTHYIO U

- YMETh ONEPUPOBATH MOHATHIMHU:
panroHanbHas QyHKIMS, TOKa3aTeabHas
GbyHKUMS, cTeneHHas QyHKuus,
norapudmuyeckas GyHKIu,
TPUTOHOMETPHUYECKHE (PYHKLMU, OOpaTHBIE
(GbYHKUMH; YMEHHE CTPOUThH rpaduKU
U3YYEHHBIX (DYHKIIHIA, HCIIOJIb30BaTh
rpadyKy NpU U3YYEHUH MIPOLIECCOB U
3aBUCHMOCTEM, NP pelieHuy 3a1a4 U3
JIpYruX y4eOHBIX MPEIMETOB U 3a1a4 U3
peanbHO¥ XU3HU; BBIpaXKaTh GopMyJiaMu
3aBHCUMOCTH MEXy BETMUHHAMH; - YMETh

ONEPUPOBATH MOHATHIAMHU: TOXKAECTBO,
TOX/IeCTBEHHOE MTPeoOpa3oBaHue,
ypaBHEHME, HEPAaBEHCTBO, CHCTEMA

yPaBHEHMIi U HEPABEHCTB, PABHOCHJILHOCTh
ypaBHEHHIA, HEPaBEHCTB ¥ CHUCTEM,
paLMOHANIbHBIE, MPPAllHOHATBHEIE,
NIoKa3aTebHBIE, CTCIICHHBIE,
J0rapupMHUECKUE, TPUTOHOMETPUYECKHE

YPABHCHH S, HEPABCHCTBA




HCCIIE0BATENbCKYIO
JeATeTbHOCTh UHIUBUAYAILHO H
B rpynne. OBnajgeHue
YHMBEpCaJIbHbIMHU y4eOHBIMU
II03HaBaTebHBIMU JICHCTBHIMHU:
B) paboTa ¢ HHbOpMaHeH: -
BJIAZIETh HaBbIKAMH TOJIyYEHHS
MH(OpMaLMH U3 HCTOYHHKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIHHO
OCYIIECTBJISATH MOUCK, AHATU3,
CHCTEMAaTH3ALHUIO H
MHTEpNpeTali0 HHHOPMAaIHH
PasNUYHBIX BUIOB U GopM
NPEICTaBIEHHUS; - CO3/1aBaTh
TEKCThI B pa3IM4HbIX opmarax ¢
y4YeToOM HazHayeHUs UHGOpMAauu
Y LIeNeBOH ayAUTOPUH, BHIOMpast
ONTUMATIBHYIO HOPMY
IPEeACTAaBICHUS U BU3yaIU3alNH;
- OLIEHUBATH JOCTOBEPHOCTb,
JETMTUMHOCTb HHOpMAaLUH, €€
COOTBETCTBHE MIPABOBHIM U
MOPaTBHO-3TUYECKUM HOpMaM; -
HCIIONIb30BATh CPeCTBa
HH(OPMALIHOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHi
B PCIICHUH KOTHUTHBHBIX,
KOMMYHHKATUBHBIX U
OpraHM3allMOHHBIX 33124 C
coboneHeM TpeboBaHU M
OPrOHOMMKH, TEXHHUKH
0e30nmacHOCTH, THTHEHBI,
pecypcocOepexxeH s, TPaBOBbIX U
3THYECKUX HOPM, HOpM
HHGOPMAaLMOHHOM 06€30MacHOCTH;
- BJJaJIeTh HaBbIKAMHU
pacro3HaBaHUs M 3alIUTHI
uHpopmauuu, HHGOPMALMOHHOIH
0€30MacHOCTH JTMYHOCTH

Y CUCTEMBI; YMETH peIllaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C IOMOLIBIO
Pa3JIMYHBIX IPUEMOB; PEUIaTh YPaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C I1aPAMETPOM,;
IPUMEHATh YpaBHEHHS, HEPABEHCTBA, UX
CHCTEMBI JUIA PELICHUA MaTEMaTHUECKUX
3a]a4 ¥ 3a/1a4 U3 pa3InYHbIX 00JIacTeit
HAaYKH{ M peajIbHOM )XKHU3HU; - YMETh
CcBOOOJIHO ONEPHPOBATH IOHATHAMM:
JIBHO)KEHUE, NTapajuIeNIbHbIA IEPEHOC,
CUMMETPHS Ha IIOCKOCTH U B
IIPOCTPAHCTBE, IOBOPOT, TpeoOpazoBaHue
non06us, noX0OHBIE PUTYPHI; YMETh
pacno3HaBaTh paBHbIE U MOJJOOHBIE
Gurypsl, B TOM YUCIlIE B IPUPOAE,
UCKYCCTBE, apXUTEKTYPE; YMETh
HCIOJIH30BATh TCOMETPUUCCKHE
OTHOILIEHHSI, HAXOUTh FEOMETPHUECKUE
BEJIMUMHBI (IJIMHA, YTOJ, JI01aab, 00bEM)
IPU PELICHUH 3aa4 U3 JPYTruX yYeOHbIX
IPEIMETOB U U3 PEaIbHOH KU3HH




OK 03 INnanuposath U
peaNu30BBIBAThH
COOCTBEHHOE
pohecCHOHAIBHOE U
JIMYHOCTHOE pa3BUTHE,
IpeIPHHAMATETBCKYIO
JIESITeTBHOCTD B
npodeccHOHATBHOI
cepe, HCIIOIB30BATH
3HaHUA 10 PUHAHCOBOH
I'PaMOTHOCTH B
Pa3IUYHBIX XKH3HEHHBIX
CHTYyaIusx

B oGmnactu xyxoBHo-
HPaBCTBEHHOI'O BOCIIUTAHHUSA: --
c(hOpMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS,
9THYECKOro MOBE/ICHHS; ~
CIIOCOOHOCTH OLIEHUBATD
CUTYallUIO U NPUHUMATH
OCO3HAHHBIE pEIICHHS,
OPHEHTHPYSACH Ha
MOpaJIbHOHPaBCTBEHHbIC HOPMBI
Y LIEHHOCTH; - OCO3HaHUe
JIMYHOTO BKJIAZIAa B MOCTPOCHHE
yCTOH4HMBOro Oyaymero; -
OTBETCTBEHHOE OTHOIIEHHE K
CBOHMM POJHUTENSAM U (MIIH)
JPYTUM UJIEHaM CEMbHU, CO3JIaHUIO
CEMbY Ha OCHOBE OCO3HAHHOI'O
MPUHATUSA LEHHOCTER ceMeNHOM
XH3HHU B COOTBETCTBHUH C
TpaJULMAMU HapOJOB
Poccun;OBnanenue
YHUBEPCATIbHBIMH
PETYJIATUBHBIMU JCHCTBUSAMM: a)
caMOOpraHu3alus: -
CaMOCTOSITEJIBHO OCYILECTBIIATH
[I03HABATEJIbHYIO AESITEIbHOCTD,
BBIABJIATH NIPOOJIEMBI, CTABUTH U
dbopmyHpoBaTh COOCTBEHHBIE
3aJjayd B 00pa3oBaTeIbHOMI
NesTeTbHOCTU U )KU3HEHHBIX
CUTYaLUsIX; - CAMOCTOSTEIBHO
COCTaBJIATH IUIaH PEeIICHUs
NpoOJIeMBI C yYETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX
BO3MO>KHOCTEH M IPETOYTECHHI;
- 1aBaTh OLIEHKY HOBBIM
CUTYyalMsIM; CIIOCOOCTBOBATh
($OpPMHPOBAHHIO ¥ IIPOABICHUIO
LIMPOKO# 3pYAMLIMU B Pa3HBIX
00J1acTIX 3HAHH, NOCTOSHHO
IOBBILIATH CBOM
00pa3oBaTe/IbHBIM U KyJIbTYPHBIH
YPOBEHb;

- YMETH ONIEPUPOBATh NOHATHAMHU:
paurOHaJIbHbIE, UPPALMOHATIBHEIE,
NIOKa3aTelIbHEIe, CTEIICHHBIE,
norapu(pMHUYECKHe, TPHTOHOMETPHUIECKHE
YPaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI; -
YMETh ONEPUPOBATh NOHSTUIMHU:
MHOTOTpaHHHK, CEUeHHE MHOTOIPaHHHKA,
Ky0, mapajiesenunesn, npu3Ma, mupamMmmua,
Gburypa 1 HOBEpXHOCTh BpalllCHHUS,
IIWIMHAP, KOHYC, Wap, cdepa, CeueHus
Gburypsl BpalueHus, IIOCKOCTb,
Kacaromascs cepsl, IHIMHIpA, KOHYCa,
IUTOMIA/b TIOBEPXHOCTH HPAMUIIB,
NPU3MBI, KOHYCa, IMIMHApPA, IUIOLaab
cepsl, 00beM Ky6a, MPSIMOYTOJIBHOTO
napauleenuIena, NMpaMuIbl, IPU3MBI,
IMIMHADPA, KOHYCa, 1apa; yMEHUe
U300pakaTb MHOTOTPAaHHKUKH U
IIOBEPXHOCTH BpAIICHUA, UX CEYCHUA OT
PYKH, C IOMOILBIO YEPTEIKHBIX
MHCTPYMEHTOB H 3JIEKTPOHHBIX CPEJICTB;
YMETb paclio3HaBaTh CHMMETPHIO B
IPOCTPAHCTBE; YMETh Paclo3HaBaTh
IpaBUJIbHBIC MHOTOIPAHHHUKH; - YMETh
OIIEPUPOBATh MOHATUSAMHU: IIPAMOYTOJIbHAS
CHCTEMa KOOPAMHAT, KOOPAUHATEI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKAJISIPHOE
MPOU3BEJCHHUE, YTOI MEXAY BEKTOPAMH,
CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpa
Ha 4HCJI0; HAXOJHUTH C IIOMOIIBIO
U3y4YEHHBIX (POPMYIT KOOPIUHATHI
CepeIMHBI OTPE3Ka, PACCTOSIHUE MEKIY
JIBYMSI TOUKaMH




0) CaMOKOHTPOJIb: UCIIONIB30BATh
npueMsbl pedIekCHH IS OLIEHKH
CHTYyalHH, BEIOOpa BEPHOTO
PELICHHS; - YMETh OIlEHUBATh
PHCKH M CBOEBPEMEHHO
IPUHAMATh PELICHHUsE 10 UX
CHUXXEHUIO; B) SMOIHOHAIBHBIH
HHTEJUIEKT, TIPeATIoIararomuii
c¢(OpMUPOBAHHOCTh: BHYTPEHHEM
MOTHMBAIIUH, BKJIIOYaIOLIeH
CTPEMJIEHHE K TOCTIKEHHIO L[ETH
U yCIIEXY, ONITUMH3M,
UHUIIMaTUBHOCTD, YMCHHE
JIEHCTBOBATh, HCXOIs M3 CBOHX
BO3MOXHOCTEH; - 3MIIATHH,
BKJIFOUAIOIIIEl CTOCOOHOCTH
MOHKMATh SMOLHOHAILHOE
COCTOSIHME JIPYTHX, YYHUTHIBATh
€ro MpHU OCYHIECTBICHHUH
KOMMYHHUKAIHH, CIOCOOHOCTH K
COUYYBCTBHIO U COTIEPEKUBAHMIO; -
COIIHAJIbHBIX HABBIKOB,
BKJTFOYAIOIIHUX CIIOCOOHOCTH
BBICTPaUBaTh OTHOLIEHHA C
JIPYTUMH JIFOJbMHU, 3a00THUTHCA,
MPOSIBIISATH HHTEPEC U pa3pelaTh
KOH(IHUKT

OK 04 D¢pdexTnBHO
B3aUMOICHCTBOBAThH U
paboTark B KOJUIEKTHBE
U KOMaHje

FOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITENEHOCTH U
CaMOOTIPEIEIICHHIO; -OBJIaJICHHE
HaBBIKAMH Y4eOHO-
UCCIIEIOBATENILCKOH, IPOEKTHOH B
CONHaIbHON 1€ATEIbHOCTH;
OBnazieHue YHUBEPCAIbHBIMHU
KOMMYHUKATHBHBIMHU
JIEUCTBUSAMU: O) COBMECTHAs
JEATENBHOCTh: - IOHUMATh U
HCI0JIb30BaTh NPEUMYINECTBA
KOMaHJAHON ¥ UHIUBUIYaIbHOU
paboThI;

- YMETh OIIEPUPOBATH MIOHATHSIMH:
CJIy4alHBIH ONBIT M CIIy4aifHOE COOBITHE,
BE€POATHOCTH cnyqaiiﬂoro CO6BITH$I; YMETH
BBIUHCIISITH BEPOSITHOCTS C
HCNOJIb30BaHHEM Irpad)HYECKUX METOIOB;
NPUMEHSTH GOPMYJIBI CIIOXEHUS U
YMHOXEHHS BEpOSTHOCTEH,
KOMOUHATOpHEIE QaKThl U GOPMYJIBI IIPH
PELLEHUH 3a]]a4; OIICHUBATh BEPOSITHOCTH
P€aJlbHBIX COGLITHﬁ; 3HAKOMCTBO CO
Clly4alHBIMHU BEIMYMHAMH; YMEHUE
TIPUBOJIUTH NIPUMEPHI IPOSIBJIEHH 3aKOHA
OOJBLIMX YHCEN B TPHUPOIHBIX U
00INEeCTBEHHBIX SABJIEHUSIX; - YMETh
CBOOOJIHO ONIEPUPOBATH MOHATHIMM:
CTeNeHb C LEIbIM MOKa3aTeleM, KOPEHb
HaTYypalibHOM CTeNeHH, CTEeNeHk C




- IPUHUMATh LIETH COBMECTHOM
JESTEIbHOCTH, OPraHU30BLIBATE
KOOPIHHHPOBATH JAEHUCTBHA IO €€

JOCTH)XEHHIO: COCTABIATh IJIaH
JEeWCTBUIH, pacripeaeasTh pOJH C

Y4YETOM MHEHUH Y4aCTHHKOB
00CyX/1aTh pe3yIbTaThl
COBMECTHOM paboThI; -
KOOPIMHUPOBATH U BBIOJHATE
paboTy B YCIIOBUAX PEAIbHOTO,
BUPTYaJibHOTO H
KOMOMHUPOBAHHOTO
B3aUMOJEHCTBHUS; - OCYIIECTBIISATh
MO3UTUBHOE CTPATETHYECKOE
NIOBEJICHUE B PA3JINYHBIX
CUTYyalUsIX, IPOSIBJIATH TBOPYECTBO
U BOOOpakeHHe, OBITh
HHULMAaTUBHBIM. OBJajieHHe
YHUBEPCATIbHBIMH PETYJISTHBHBIMH
JEHCTBUSAMHU: T) IPUHSATHE CeOA U
JApYIHX JIIOAEH: - IPUHUMATh

MOTHUBBI U apI'YMEHTHI JPyTUX
JIOZAEH MpH aHalIMu3€e pe3yJIbTaToB
JeATeNbHOCTH; - IPU3HABATh CBOE
NpaBo U NpPaBo APYTUX JIFOAEH Ha

omriOKH; - pa3BUBATh CIIOCOOHOCTH
IOHMMATh MUP C O3ULUH APYroro
YeJioBeKa

PalMOHAIBHBIM [10Ka3aTeNieM, CTEIICHD C
JEACTBUTENBLHBIM (BEUIECTBEHHBIM )
TI0Ka3aTesieM, JIOrapudM yucia, CHHYC,
KOCHHYC M TaHT'€HC NTPOU3BOJIBHOIO
4HCIIa; - YMETh CBOOOIHO OTIEPHPOBATh
MOHATHIMHU: rpadux GyHKIUKM, OOpaTHas
bYHKIUSA, KOMIO3UIUSA QyHKIMIA,
NHMHEHHas QyHKIMS, KBaJpaTHYHAs
byHkuus, creneHHas GyHKIHUS ¢ HENbIM
1I0Ka3areseM, TPUTOHOMETPHYECKUE
GbyHK1MH, 0OpaTHBIE
TPUTOHOMETPUYECKHE QYHKIIHH,
HioKa3arenbHas U JorapupMHIecKas
(GYHKLUH; yMETb CTPOUTH rpapuKu
GYHKUMH, BBIOJHATH peoOpa3oBaHus
rpapMKoB QyHKIHI; - YMETh
UCTI0J1b30BaTh rpaduku GyHKIUH s
U3y4EHHs TIPOLECCOB U 3aBUCUMOCTEH
IIPY PELIEHUH 3a1a4 U3 IPYyTrux y4eOHbIX
IPEIMETOB U U3 PEATIbHOM XU3HHU;
BbIpaXaTh (opMyJIaMH 3aBUCHMOCTH
MEXy BEJIMYNHAMMU; - CBOOOJHO
OIIEpUPOBATH NOHATHSAMH: YETHOCTD
GyBKIUH, TEPHOAUYHOCTD (QYHKIIMH,
OTrpaHUYEHHOCTH GYHKIIUHY,
MOHOTOHHOCTH (PYHKIIUH, IKCTPEMYM
(GyHKUMH, HanOobInee U HAUMEHBINEE
3Ha4YeHUs QYHKIUU Ha IPOMEKYTKE;
YMETh NIPOBOJMTH UCCIIEAOBAHHE
()yHKLIMH; - YMETD UCIIONIH30BATh
cBOHCTBA M rpapuku GyHKIHH 1is
pellieHUs] ypaBHEHUH, HEPABEHCTB U 3a1a4
C napameTrpaMu; n300paxkaTh Ha
KOOPAMHATHOM MJIOCKOCTH MHOXECTBA
pELIECHHU} YpaBHEHH, HEPAaBEHCTB U UX
CHCTEM

OK 05 OcyiecTBiiaTh
YCTHYIO U THCbMEHHYIO
KOMMYHHKALHIO Ha
roCyAapCTBEHHOM SI3BIKE
Poccuiickoii ®enepanun
C y4ETOM 0COOEHHOCTEH

B obGnacTu 3cTeTHYEeCKOro
BOCIIUTAHUSA; - ICTETHIECKOE
OTHOIIEHUE K MUPY, BKJIIOUas

3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA,
TpyZJa u OOIIECTBEHHBIX
OTHOILIEHHIA; - CHOCOOHOCTh
BOCIIPUHHUMATh Pa3IMYHbIE BU]BI
HCKYCCTBa, TPAAHLIUHU ¥
TBOPYECTBO CBOETO U APYTHX

YMETh ONIEPUPOBATH MMOHATHSIMH: CpEHEE
apudmeTnyeckoe, MeiaHa, HaubowIIEee
Y HauMEHbIIee 3HAUCHUs], pa3Max,
JUCIIEPCHUS], CTAHAAPTHOE OTKJIOHEHHE
4HCII0BOro Habopa; yMEHHUE U3BJIEKATh,
MHTEPIIPETUPOBATH HHHOPMAIIHIO,
NpeACTaBIeHHYIO B Tabnaunax, Ha
JauarpaMmmax, rpagukax, OTpaXxaronryo
CBOMCTBA peaibHbIX [TPOLIECCOB U
SBJICHUI; IPEACTaBIATh HH(POPMALHUIO C




COUAJIBHOI'O U

KYJIbTYPHOTO KOHTEKCTa

HapoJ0B, OLIYIIATh
SMOLMOHAIBHOE BO3/IEHCTBHE
HCKYCCTBA; - YO€XKIEHHOCTE B
3HAQYUMOCTH ISl IMYHOCTH H
ob1iecTBa OT€YECTBEHHOTO U

MHPOBOTO UCKYCCTBa, STHNYECKUX
KYJIbTYPHBIX TPAQOUIIUNA U
HapoJHOrO TBOPYECTBA; -

TOTOBHOCTB K CAMOBBIPA)XEHHIO B
pasHbIX BUJAaX UCKYCCTBA,

CTPEMJICHUE NMPOSBIATH Ka4eCcTBa

TBOPYECKOH TUYHOCTH; OBlajieHne

YHUBEpPCAIbHBIMHU
KOMMYHUKATUBHbIMH JIECHCTBUSMHU:
a) oO1IEeHHeE: - OCYIIECTBISTh

KOMMYHHKaIlMH BO Bcex chepax
XKW3HH; - paClIO3HABAThH

HeBepOabHbIE CPEACTBA OOIIEHHUS,

NOHUMAaTh 3HAYEHHUE COIHATBHBIX
3HAKOB, PaclO3HaBaTh

NPEOCHUIKH KOH(IUKTHBIX
CUTYyaluil ¥ CMAr4aTh KOH(QIIUKTEI,

- Pa3BEpHYTO U JIOTHYHO H3J1ararhb

CBOIO TOYKY 3PEHUS C
MCIIOJIb30BAaHUEM SI3BIKOBBIX

NIOMOUIBIO TaOJIHUI] U AUArpaMm;
UCCJIENOBATh CTATUCTHYECKUE JaHHBIE, B
TOM YHCJIE C IPUMEHEHUEM rpadhuyecKux

METOJIOB U 3JIEKTPOHHBIX CPEJICTB; - YMETh
OIEPHPOBATH MOHATUAMU: TOYKA, PsIMas,
TUIOCKOCTD, IPOCTPAHCTRBO, JIBYTPAHHBIH

yToJl, CKpEIUBAIOIIUECS TPsSMBIE,

NapajuIeIbHOCTb U NMEPIEH TUKYISIPHOCTD

NPSAMBIX U IJIOCKOCTEH, YTOJI MEXTY
IPSMBIMH, YIOJ MEXAY NPAMON U
IJIOCKOCTBIO, YTOJI MEX]Y IUIOCKOCTSIMH,
PacCTOSHUE OT TOYKH JI0 TUIOCKOCTH,
PacCTOSHUE MEXy PSAMBIMH,
paccTOsIHUE MEXY IIIOCKOCTSAMH; - YMETh
UCIIOJIB30BATh IIPH PEILIEHUH 33134
U3y4YEeHHBIE (PAaKThl ¥ TEOPEMBI
TUIAHUMETPHHU; YMEHUE OIICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUP

LIEHHOCTEMH, B TOM 4HCJIE
C YYETOM rapMOHHU3aLUHU
MEXHALMOHAIBHbBIX
UMEXPETUTHO3HBIX
OTHOIIEHUM, IPUMEHSATH
CTaHIapThI
aHTHUKOPPYIILIHOHHOI'O
MOBEACHUH

CpEeACTB
OK 06 IlposBasTh - OCO3HaHHUE 00YyYaAIOIMMUCS YMETh OIIEPUPOBATH NOHATHSIMH:
rpakJaHCKO- POCCHHCKO rpaKIaHCKOMH MPsAMOYTOJIbHAs CHCTEMa KOOPIMHAT,
NaTPUOTHYECKYIO UICHTHYHOCTH; - KOODJHMHATB! TOUKH, BEKTOP, KOOPAUHATHI
MO3HULIHIO, 1ieJIeHaNpaBJieHHOE pa3BUTHE BEKTOpA, CKAJISPHOE MTPOU3BEICHUE, YTOJI
JIEMOHCTPUPOBATH BHYTPEHHEH NMO3UIMH JTUYHOCTH Ha MEXIY BEKTOpaMU, CyMMa BEKTOPOB,
OCO3HAHHOE MOBEICHUE OCHOBE IYXOBHO-HPaBCTBEHHBIX NpOU3BeIeHUE BEKTOPA Ha YHCJIO;
Ha OCHOBE LIEHHOCTeR HapoJor Poccuiickoi HaXOJUTh C MOMOIIBIO U3YYEHHBIX
TPagUUUOHHBIX denepanyu, HCTOPUYECKUX U ¢bopMyJ1 KOOpAUHATHI CEPEIUHBI OTPE3KA,
0o0LIeYeN0OBEYECKHUX

HAIlMOHAJILHO-KYJIBTYPHBIX
TPaIULHiA, GOPMHpPOBAHHE
CHCTEMBbI 3HAYMMBIX IIECHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYNIHOHHOTO
MHPOBO33PEHUSA

PacCTOSHUE MEXTY IBYMSI TOUKAMHU; -
yYMETb BBIOMpPATh MOAXOIAIIUN
M3YYEHHBIH METOJ /IS pEICHHUS 3a/1a4H,
pacno3HaBaTh MaTeMaTHYECKHE HaKThl U
MaTeMaTH4YeCKUe MOJIENTH B IPUPOIHBIX U
OOIIECTBEHHBIX ABJICHUSAX, B HCKYCCTBE;




[IpaBOCO3HaHUsA, IKOJIOTHYECKOM
KYJIBTYpBbI, CIOCOOHOCTH CTaBHTh
LI€JI1 ¥ CTPOUTH XKU3HEHHBIE IJIaHbI,
B yacTH rpax1aHcKoro BOCIUTaHUS:
- OCO3HaHUE CBOUX
KOHCTUTYLUHMOHHBIX ITpaB U
00513aHHOCTEMN, yBaXKEHHUE 3aKOHA H
NpaBoIOpAIKa; - IPUHATHE
TpaAULIUOHHBIX HALIMOHAJIbHBIX,
001IIe4YeI0BEYECKUX
I'YMaHUCTHYECKUX U
JIEMOKPAaTHYECKUX LIEHHOCTEH; -
TOTOBHOCTH INPOTUBOCTOATH
HJIE0JIOTHH DKCTPEMHU3MA,
HallMOHaIM3Ma, KceHo(oduH,
JUCKPUMUHAIIUH IO CONMATBHBIM,
PETUTNO3HBIM, PACOBBIM,
HAI[MOHAJIBHBIM [IPU3HAKaM; -
TOTOBHOCTBH BECTH COBMECTHYIO
JESATEIbHOCTH B HHTEPECAX
IpaXKJaHCKOro 0O1IEeCTRa,
y4acTBOBaThk B CAaMOYIIPaBJIEHUH B
o011e00pa3oBaTeIbHON OpraHU3aIH
U JIETCKO-FOHOIIIECKHX
OpraHM3alusX; - yMEHHe
B3aHMOJICHCTBOBAThH C COIHAILHBIMH
HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKISMHU ¥ Ha3HAYECHUEM; -
FOTOBHOCTb K T'YMaHUTapHOU H
BOJIOHTEPCKOH AEATENBHOCTH;
NMaTPHOTHUHUECKOr0 BOCIIUTAHUA: -
chOpMHPOBAHHOCTH POCCHIICKOI1
IpaXJaHCKOW UIEHTUYHOCTH,
NIaTPUOTU3MA, YBAXKEHHS K CBOEMY
HapoJ1ly, 4yBCTBa OTBETCTBEHHOCTH
nepea PoauHo#, ropaocty 3a cBoi
Kpaii, cBoto PonuHy, cBO# A3bIK U
KYJbTYypY, IPOIUIOE U HACTOSILIEE
MHOTOHALIMOHATTLHOTO Hapo1a
Poccuu;

YMEHHE [IPHBOAUTE IPUMEPEI
MAaTEMaTUYECKUX OTKPBITHI POCCUNCKON U
MHPOBOI1 MaTEMaTHYECKOI HayKH. - YMETh

ONEPUPOBATh MOHATHAMHU: CIIy4aiHBIA
OIIBIT M CIIy4aiiHOE COOBITUE, BEPOSITHOCTh
CIy4altHOro COOBITHS; YMETh BEIYHMCIIATH
BEPOSATHOCTD C UCIIOJIB30BAHUEM
rpaduyecKkux MeTo10B; IPUMEHSTH
GOpMyJIBI CIIOKEHUS U YMHOXEHHUS
BEPOATHOCTEN, KOMOMHATOPHBIE (PAKTHI U
(opMyJibl IpH pEIICHUH 3a]1ay; OLEHUBATh
BEPOSTHOCTH PEAIbHBIX COOBITHH;
3HaKOMCTBO CO CJIy4YalHbIMU BEJIMUMHAMY;
YMEHME IPUBOIUTEH IPUMEPHI IPOSABICHUS
3aKOHa OOJIBIINX YUCEN B IPUPOIHBIX U
OOI1IECTBEHHBIX SIBJICHHUAX




- LICHHOCTHOE OTHOILIEHHE K
roCyJapCTBEHHBIM CHMBOJIAM,
UCTOPUYECKOMY U IPUPOJAHOMY

HapoznoB Poccun, 1ocTHXEHHSIM
Poccun B Hayke, uckyccTBe, ciopre,
TEXHOJIOTUSIX U TPYIE; - UAeHHas
yOEeXIEeHHOCTh, FOTOBHOCTD K
CIly>KEHHIO U 3amuTe OTeyecTBa,
OTBETCTBEHHOCTH 3a €ro cyas0y;
OCBOEHHBIE
00y4aroIUMHUCIMEXTPeAMETHbIE
MOHATHUS U YHUBEPCAJIbHBIC yUeOHbIE
JEUCTBUS (PErYJISTUBHBIE,
MO3HAaBaTeJIbHEIE,
KOMMYHHKATHUBHBIE); - CHOCOOHOCTH
UX KCTOJb30BaHUS B
[I03HABATEJIbHON U COLIMAIbHOM
IIpaKTHKe, TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHHIO
¥ OCYILECTBJICHUIO YYeOHOM
JIEATENIEHOCTH, OpraHU3aIu1
y4eOHOro COTpyAHUYECTBA C
IIeJarOrH4€CKUMH pPabOTHHUKAMHU K
CBEPCTHUKAMH, K YYaCTHIO B
IIOCTPOEHUHU UHIAMBUYyaTbLHON
00pa30BaTeabHOM TPACKTOPHH; -
OBJIQICHHE HAaBbIKAMH y4EOHO-
HUCCIIE0BATEIbCKOM, IIPOEKTHON U
COLMANIbHOM JIeITeNbHOCTH

HacCJIeANIO0, IIaMSITHUKAM, TpaJUUIM

OK 07 ConeiictBoBath
COXPaHCHHIO
OKpYXarolle# cpelbl,
pecypcocOepexeHH 1o,
IPUMEHATH 3HaHUS 00
U3MEHEHHUH KluMaTa,
NIPUHIIMIIBI
OepexITMBOrO
IPOU3BO/ICTBA,
3¢ heKTUBHO
JEeUCTBOBATH B
Ype3BbIYANHbBIX
CHTYyauus

- He IPUHUMATh JEHCTBUS,
IIPHHOCAIIUE Bpell OKpYy:Karolei
Cpelie; - yMETh IPOTHO3UPOBATh
HeOJIaronpusATHbIE DKOJIOrHYECKUE
NOCJIECTBHS IIpeIIPUHAMAEMBIX
JEUCTBUH, TpEAOTBpAIATh HX; -
pacIIMPUTH ONBIT EATEILHOCTH
9KOJIOTHYECKOH HaIllpaBJIEHHOCTH;

- YMETH OIIEPUPOBATH MOHATUAMU:
GbyHKUHA, HepepbiBHAsA GyHKIU,
IIPOM3BOHAs, TEpBOOOpa3Has,
OIpeJIeJIEHHBI UHTErpall; YMETh
HaXOJUTh NNPOU3BOIHBIE ITEMEHTAPHBIX
GbyHKUMH, MCNONB3Ys CIIPABOYHBIE
MaTepUaIbl; UCCIEN0BATh B IPOCTEHIITHX
cinyqadx GyHKIIUH Ha MOHOTOHHOCTb,
HaxOMUTh HauOOJIbLINE U HAUMEHBILNE
3HA4YeHUs QYHKLMH; CTPOUTH rpaduKu
MHOIOYJIEHOB C UCIIOJIB30BaHUEM
annapara MaTeMaTU4YecKOro aHaju3a;
NPUMEHATH POU3BOAHYIO IIPY PELICHUHU
33/1a4 Ha JBMXECHUE; pellaTh IIPaKTUKO-
OpUEHTHPOBaHHBIE 3aJauyl Ha
HauOoJIbIINE U




- pa3pa0aThIBaTh IJIaH PEHICHHS
npo6JyieMbl ¢ Y4€TOM aHaIu3a
HMEIOINXCS MATEPUAJIBHBIX U
HEMaTEpPHAIbHBIX PECYPCOB; -

OCYLIECTBIIATH Li€TIeHalpaBJICHHBIH
HIOMCK [IEPEHOCA CPENCTB M CIIOCOOOB
JEUCTBHS B NPO(YECCHOHATLHYIO
Cpeay; - yMeTb IEPEHOCUTDh 3HaHUS B
NO3HABATENbHYIO U MPaKTHYECKYIO
00J1aCTH XXU3HEAESTETHHOCTH; -
npelularaTtb HOBbIE IIPOEKTHI,
OLIEHUBATh UAEHU C NIO3UIHU
HOBHU3HBI, OPUTHHATIBHOCTH,
MPaKTHYECKOH 3HAYUMOCTH; - JaBaTh
OLIEHKY HOBBIM CHUTYalUsM, BHOCUTh
KOPPEKTHUBBI B AEATENBHOCTD,
OLICHHBATH COOTBETCTBHE
pe3yJIbTaTOB LeJIs

HaMMEHbIIIME 3HAYECHUS, Ha HAX0XACHUE
IIyTH, CKOPOCTH H YCKOPEHHS; - YMETh
OIEPUPOBATH OHATHAMM: IBUXKEHUE B

IIPOCTPaHCTBE, NOA0OHBIE (GUTYDHI B
IIPOCTPAHCTBE; UCII0JIB30BAaTh OTHOIIEHUE
IUIOIIA/IEH NIOBEPXHOCTEH 1 00BEMOB
noJ0OHBIX (PUTyp NIPU peLIeHUH 3a/1ay; -
YMETb BBIYHCIATh TEOMETPUYECKUE
BEJIMYMHEI (JUIMHA, YroJl, IUIOIalb,
00BeM, IIoImaab MOBEPXHOCTH),
UCIIONB3Ys U3y4YEeHHBIE GOPMYIIBI U
METOMbI

IIK...

3.4. Boi1yCKHHK, OCBOMBLIMA 00pa30BaTENbHYIO IPOrpaMMy, JOJDKEH 001a1aTh NPoGeCCUHOHANTLHBIMH
xoMmrereHuusmu (aanee - [1K), cooTBETCTBYIOIIMMHY OCHOBHBIM BHAAM JACATENIHPHOCTH:

3.4.1. PazpaboTka MOIyNIeH IPOrpaMMHOI0 00ECIIEYEHHUS AJIsi KOMITBIOTEPHBIX CHCTEM:

I1K 1.1. ®opMupoBaTh aJIropuT™MbI pa3pabOTKH MPOrpaMMHBIX MOJYJIEH B COOTBETCTBUH C TEXHHYECKUM

3aIaHUECM.

1K 1.2. PazpabatbiBaTh IpOrpaMMHbBIE MOJYJIH B COOTBETCTBUU C TEXHHUECKHM 3a1aHHEM.

[1K 1.3. BemonHATh 0T/IaAKy NpOrpaMMHBIX MOAYJIEH ¢ HCIIOJB30BaHUEM CIELIHATU3HPOBAHHBIX
IPOrPaMMHBIX CPEICTB.

1K 1.4. BBINOJHATH TECTUPOBAHKUE IIPOrPAMMHBIX MOAYJIEH.

[1K 1.5. OcyumecTBisTh pehakKTOPHUHT ¥ ONTHUMHU3ALHIO IIPOTPaMMHOI0 KOJIa.

I1K 1.6. PazpabGaTsiBaTh MO/YJIM IPOrPaMMHOI0 00eCTIeYeHUS 111 MOOMIIBHBIX IIaT(HOpPM.

3.4.2. OcymiecTBIeHUE UHTETPALlMU IPOrPaMMHBIX MOTYJIEH:

1K 2.1. PazpabatbiBaTh TpeOOBaHMS K NPOrpaMMHBIM MOAYJISIM HAa OCHOBE aHaIM3a MIPOEKTHOH U
TEXHUYECKOH JOKYMEHTalUUH Ha IIpeAMET B3aUMOICHCTBUS KOMIIOHEHT.

[IK 2.2. BeInOaHATh MHTErPALMIO MOAYJICH B IPOrpaMMHOE 00eCrieYeHHE.

1K 2.3. BemoaHATE 0THaaKy mMporpaMMHOIO MOAYJIS ¢ UCHOJB30BaHUEM CIIELIHATU3UPOBAHHBIX
NPOrPaMMHBIX CPEACTB.

I1K 2.4. OcymecTBiiTh pa3paboTKy TECTOBBIX HAOOPOB M TECTOBBIX CLIEHAPHUEB I IPOTPAMMHOIO

obecrieueHns.

[1K 2.5. TIpon3BOAUTH HHCIIEKTHPOBAHUE KOMIIOHEHT IPOrpaMMHOr0 0OecreyeH s Ha IpeMeT
COOTBETCTBUS CTAHAAPTAM KOJIUPOBAHUSL.

3.4.3. PeBproMpOBaHUE NPOrPAMMHBIX IIPOJYKTOB:




I1K 3.1. OcyuiecTBaSTh peBHIOUPOBAHKE IPOrPAMMHOIO KOJIAa B COOTBETCTBHHU C TEXHHUYECKOM
JIOKyMEHTaluen.

I1K 3.2. BbonHATE IpoLece H3MEPEHHS XapaKTePUCTHK KOMIIOHEHT NMPOrPaMMHOI0 IPOAYKTa JIs
OIPEJICIIEHUS COOTBETCTBUS 3aJaHHBIM KPUTEPHSM.

11K 3.3. IIpon3BOaUTh UCCIICAOBAHUE CO3IaHHOTO MPOTPAMMHOTO KOJIa C HCIIOJIL30BAHUEM
CNELHAIM3UPOBAHHBIX IPOrPaMMHBIX CPEJICTB C LEBIO BBIIBIECHHS OIIMOOK U OTKJIOHEHHS OT aJITOPHUTMA.

I1K 3.4. IIpoBOAMTH CpaBHUTENBHBIH aHAIM3 IPOrPAMMHEBIX IIPOJYKTOB U CPEJCTB pa3pabOTKH, C LIEBIO
BBISBJICHMS] HAUJTYYIIErO PELIEHUS COIIaCHO KPUTEPHSIM, ONIPEICTICHHBIM TEXHHIECKUM 3aJaHHeM.

3.4.4. ConpoBoXIeHHE H 00CTy>KHBaHHE TIPOIPAMMHOT0 00€CTIeYeHHsI KOMITBIOTEPHBIX CHCTEM:

[IK 4.1. OcymecTBIATh HHCTAJUIALHMIO, HACTPOUKY M 00CITy)KHBaHHE IIPOrPAMMHOTO 00eCTIeueH s
KOMIIBIOTEPHBIX CHCTEM.

ITK 4.2. OcyniecTBIsSTs H3MEPEHUS 3KCILTyaTallMOHHBIX XapaKTEPUCTHK IPOrpaMMHOT0 00€CeYeHHs
KOMITBIOTEPHBIX CUCTEM.

1K 4.3. BemonHATs paboThl 10 MOAM(HKALUU OTAEIBHBIX KOMIIOHEHT IPOrPaMMHOTO 00ECTICUECHHS B
COOTBETCTBUM C MOTPEOHOCTAMH 3aKa34HKa.

1K 4.4. O6ecneunBaTh 3aIUTy IPOrPAMMHOTO 00ECIIEYCHHSI KOMITBIOTEPHBIX CHCTEM TMPOTPAMMHBIMH
CPENCTBaMHU.

3.4.5. TlpoexTupoBaHue U pa3padboTka HHHOPMAMOHHEIX CHCTEM:

1K 5.1. CobupaTs HCXOHHBIE TaHHBIE 1) Pa3pabOTKH MPOEKTHONH JOKYMEHTAIMK Ha HHHOPMAIHOHHYIO
CUCTEMY.

1K 5.2. Pa3pabarsiBaTh IPOEKTHYIO TOKYMEHTAIMIO Ha pa3pabOTKy MH(POPMAIUOHHOM CHCTEMBI B
COOTBETCTBHH C TPEOOBAHUSIMH 3aKA3UHKA.

TTK 5.3. Pa3pabaTbIBaTh I0ACUCTEMEI 6€30M1aCHOCTH HH(OPMAMOHHOH CUCTEMBI B COOTBETCTBUH C
TEXHUYECKHUM 3a7aHHUEM.

1K 5.4. IIpon3BoAUTH pa3pabOTKy MOAYJIeH HHPOPMALMOHHOH CUCTEMBI B COOTBETCTBHH C TEXHUYECKUM
3alaHUEM.

1K 5.5. OcymmecTBIsSTh TECTUPOBaHHE HHPOPMAIIMOHHON CHCTEMBI Ha 3Tarle ONBITHON 3KCILTyaTalllu ¢
¢uxkcanueil BEIABICHHBIX ONIMOOK KOJUPOBaHUA B pa3pa0aThIBAEMbIX MOAYIISIX HHYOPMALIMOHHON CUCTEMBL.

1K 5.6. PazpabaTbiBaTh TEXHHYECKYIO NOKYMEHTAIUIO Ha 3KCIUTyaTalMio UHPOPMAIIMOHHON CUCTEMBI.

1K 5.7. ITpon3BoAUTH OLICHKY HHPOPMAITMOHHOW CHCTEMBI AJIs1 BHIABJICHHS BOZMOXXHOCTH €€
MOJIEpHHU3AIIH.

3.4.6. ConpoBoxaeHHE HHHOPMALIHOHHBIX CHCTEM:!
[1K 6.1. PazpabaTriBaTh TEXHUYECKOE 3alaHUE HAa CONIPOBOXKAECHUE HH(POPMAITMOHHON CUCTEMBIL.
1K 6.2. BbImoJHAT HCIIPaBJICHUE OIKUOOK B MPOrpaMMHOM Kozie HH)OPMALlHOHHON CUCTEMBIL.
1K 6.3. Pa3paGaTbiBaTh 00y4aromyo JOKYMEHTALHIO JUIs TOJIb30BaTeNeit HHPOPMAIIHOHHOW CHCTEMBI.

[1K 6.4. OeHHBaTh Ka4ECTBO H HAJEKHOCTh (GYHKIIMOHUPOBAaHUS HH)OPMAIIMOHHON CUCTEMBI B
COOTBETCTBHH C KPUTEPUSIMU TEXHHUUECKOTO 3aJaHUS.

I1IK 6.5. OCYH_I€CTBJ151TI> TEXHHYCCKOE COITPOBOXIEHUE, 0OHOBJIEHHE U BOCCTAHOBJICHHE JaHHBIX
I/IH(l)OpMaHI/IOHHOfI CHCTEMBI B COOTBETCTBHH C TCXHUYCCKHUM 3aJaHUCM.



3.4.7. CoanMuHICTPUPOBaHUE 0a3 TaHHEIX M CEPBEPOB:

IIK 7.1. BeIABIATE TEXHHYECKHE TPOOIEMBI, BOSHUKAOLIME B IIpOLiecce SKCILTyaTauuu 6a3 JaHHBIX H
CEpBEPOB.

IIK 7.2. OcymiecTBnaTs a AIMMHHCTPUPOBaHHUE OTAEIBHBIX KOMIIOHEHT CEPBEPOB.

IIK 7.3. ®opMupoBaTh TpeGOBaHMs K KOHGHIYPALMH JIOKAIEHBIX KOMITBIOTEPHBIX CETEM U CEPBEPHOTO
0060py10BaHuUs, HEOOXOXUMBIE JUIsl pabOThI 0a3 JaHHBIX U CEPBEPOB.

I1K 7.4. OcyimecTBiIsTh aAMUHUCTPUPOBaHKE 0a3 JaHHBIX B paMKaX CBOEH KOMITETEHIHH.

IIK 7.5. IlpoBOaMTE ayquT cUCTeM 0€30I1aCHOCTH 6a3 JaHHBIX U CEPBEPOB C UCMOJIb30BAHMUEM PErIAMEHTOR
0 3amuTe HHPOPMALIHH.

3.4.8. PazpaboTka nu3aiiHa BeO-IPUITOKEHHUIL:

IIK 8.1. PazpabarsiBaTh 1u3aiiH-KOHUENIHUH BEO-NPUIIOKEHHIH B COOTBETCTBHH C KOPIIOPATHBHBIM CTHIIEM
3aKa34yHKa.

I1K 8.2. ®opmupoBaTh TpeOOBaHMS K AU3aHy BEO-NPHIIOKEHHHA HAa OCHOBE aHaIM3a NMPEIMETHO# 00J1acTU
Y LIEJIEBOM ayIUTOPHUU.

T1K 8.3. OcyuiectBnATh pa3paboTKy Au3aiiHa BEO-IPUIIOXKEHHUS C YIETOM COBPEMEHHBIX TEHIEHIUH B
o6acTH BeO-pa3pabOTKHU.

3.4.9. TIpoexTHpoBaHue, pa3paboTKa 1 ONTUMHU3ANUS BeO-PUIIOKEHHIA:

I1K 9.1. PazpabarbiBaTh TEXHHUECKOE 3aJaHUE HA BEO-NIPUIIOKEHHE B COOTBETCTBHH C TPEOOBAaHUSIMHU
3aKa3yuKa.

1K 9.2. Pa3zpabaTsIBaTh BEO-NPHIIOKEHHE B COOTBETCTBHH C TEXHUUECKUM 3a1aHUEM.

I1K 9.3. Pa3zpabarbiBaTh HHTEpdEHC MOIB30BaTENS BEO-TIPUIONKEHUH B COOTBETCTBHH C TEXHHUYCCKHM
3aJlaHHEM.

IIK 9.4. Ocy1iiecTB/IsITh TEXHHYECKOE COITPOBOXKACHUE U BOCCTAHOBJIEHHE BEO-NPUIIOKEHUH B COOTBETCTBUU
C TEXHUYECKUM 3a/IaHUEM.

[1K 9.5. IIpou3BOIUTH TECTUPOBAHUE pa3pabOTaHHOIO BEO-NPUIIOKEHUS.
[1K 9.6. Pazmemarts BeO-IIPUTOXKEHHUS B CETH B COOTBETCTBHU C TEXHUYECKUM 33JTAHHEM.

[TK 9.7. OcymiecTBiaTh cO0Op cTaTuCcTHYECKOH HH(POpMaluy 0 paboTe BeO-NIPUIIOKEHUH I aHAIM3a
3¢ (HEKTUBHOCTH €ro paboThI.

1K 9.8. OcyuiecTBiSTh ayJuT O€30MaCHOCTH BEO-IPHIIOKEHUS B COOTBETCTBUHU C PETJIAMEHTAMH IO
0€30MacHOCTH.

1K 9.9. MoaepHU3upoBaTh BEO-NPHIIOKEHHE € YHETOM MPABUI U HOPM MOATOTOBKH UHGOPMAIMHU IS
TIOUCKOBBIX CHCTEM.

TIK 9.10. Peanu3oBbiBaTh MEPOMPHATHS IO MPOABUIKEHUIO BEO-NIPUIIOKEHUN B UHPOPMALIUOHHO-
TEJEKOMMYHUKaMOHHOU ceTH "VHTepHet".

3.4.10. AxMHUHHMCTPUPOBaHUE HH(OPMALMOHHBIX PECYPCOB:
[1K 10.1. O6pabaTbiBaTh CTATUYECKUH U TUHAMHYECKUH HHPOPMAIIMOHHBIH KOHTEHT.
1K 10.2. Pa3pabarpiBaTh TEXHHUECKHE JOKYMEHTHI [UIs yIIpaBJICHHS UHHOPMAIMOHHBIMHU PECYPCaMH.

3.4.11. Pa3paboTka, aiMHHUCTPUPOBAHHUE U 3alliuTa 6a3 TaHHBIX:



[IK 11.1. OcymecTBnsats c60p, 00paboTKy H aHaM3 HHGOPMALMHK TS NPOEKTUPOBAHHUs 0643 JAHHBIX.
[IK 11.2. IlpoexktrpoBath 6a3y TaHHBIX Ha OCHOBE aHaIM3a MpeIMETHOMN 00JIaCTH.

I1K 11.3. PaspabaTniBaTh 06ObeKTHI Ga3bl JAHHBIX B COOTBETCTBHH C Pe3yJIbTaTaMH aHANM3a PEAMETHOM
00J1aCTH.

I1K 11.4. Peanu3oBeiBaTh 6a3y NaHHBIX B KOHKPETHOMH CHCTEME yIpaBieHHUs 0a3aMH JaHHBIX.
IIK 11.5. AnMuHHCTpUpOBaTh 6a3bl JaHHBIX.

IIK 11.6. 3amumars HHpOpMaUHUIO B 0a3e JaHHBIX C UCIIOIH30BAHUEM TEXHOJIOTHH 3aIUThHl HHPOPMAIIHH.



2. CTpyKTypa M cofepkaHHe 0611e00pa30BATEIbHOM JHCHUILTHHDI

2.1. O6beM AHCHMIIMHBI H BHABI Y4€0HOH padoThl

Buj yye6Hoii padoThi O0ObeMm B
yacax

O0bem 00pa3oBaTeILHOM NPOrpaMMbi AHCIMILIHHbI 330
B T.4.
OcHOBHO€ coiep:kaHue 310
BT.4.:
TeopeTH4ieckoe o0yueHue 112

| IpaKkTHYeCKHE 3aHATHS 168
IIpodeccnonanbHo-opHeHTHPOBaHHOE colepKaHue (CO/lepIKaHHe NPUKJIAAHOTO 26
MO/YJI51)
B T. 4.:
TeopeTHYeCcKoe 00yueHHe
OpaKTHYeCKHe 3AHATHUS
CamocrosiTenbHas pabGora 20
IIpomexyTouHas aTTecTanus (3K3aMeH) 4




Hanmenopanue paznenoB u Tem | CogepxaHue y4eGHOro MaTepHasia (OCHOBHOE H MPO(QeCCHOHAILHO- OpHEHTHPOBaHHOoe), | O0beM | PopMupyeMbie
JadopaTopHble H NPAKTHYECKHE 3aHATHA, IPUKJIAAHOH MoAyJb (IIPH HAJIHYHH). 4acoB KOMIIETEeHIMH
1 2 3 4
OcHogHoe codepacarue
Pa3zpen 1. 18
IToBTOpenune Kypca MaTeMaTUKH
OCHOBHOM HIKOJIBI.
Tema 1.1. Coneprxanue yueOHOro MaTepaia:
esn u 3anaun matematuxu npu | 1.1lens 1 3a1a4u MaTeEMATUKH IIPU OCBOEHHH CIIELAATBLHOCTH.
OCBOCHMH CIEeNHAIBLHOCTH. 2.bazoBble 3HaHUS U yMEHUS 10 MaTeMaTHKe B PO ECCHOHANBHOM U B OBCEHEBHOI nesi-
TEJIBbHOCTH )
Tema 1.2. Conepxxanue yueOHOTO MaTepuaa:
Hesbie u paunoHaIbHbIE YHCTA. 1.HaTypanbHEle M LENbIE YHCTA.
2 .PanyoHnanpHble uncna. ApudMeTHyecKie onepanii B MHOKECTBE pallHOHAJIBHBIX YHCEL.
3.00paiueHre nepuoaAnYecKux Ipodeit B 0ObIKHOBEHHBIE.
4. Apudpmernyeckue OeHCTBHUS HAl YUCIAMM.
5.JleicTBUS HaJl MOJIOXKHUTENBHBIMU U OTPHIIATEBHBIMHI YUCJIaMH, ¢ OOBIKHOBEHHBIMU U JIECs- b

TUYHBIMU APOOSIMHU.
6.JleficTBHS CO CTENEeHSIMHU, (GOPMYJIBI COKPALLIEHHOTO YMHOXEHHS.

KomouunpoBanHoe 3aHsTHe.




Tema 1.3. Coneprxanue y4eOHOro Marepuaa:

JeficTBUTEIbHBbIE YHCIA. 1. leficTBuTenbHble yncna. Moagys JeHCTBUTENLHOTO YUCIA.
2.I1pubamxenue NeHCTBUTENBHBIX YHCENT K KOHEYHBIM JECITHYHBIM APOOSIM.

Kom6uHupoBaHHOE 3aHSITHE.

Tema 1.4. IIpodeccHonaIbHO-OpHEHTHPOBaHHOE CO/lepPiKaHue (COqepIKaHNe NMPHKIATHOr0 MOaY/Is).
HpoueHTHbIE BLIYMCICHNS B
npogeccHoHaIbHBIX 3a1a4aX. 1.IIpocTele U COXXHBIE IPOLIEHTHI.

2.IlporieHTHBIE BBIYMCACHUS B NPOGECCHOHANBHEIX 3aauax

IIpakTH4eckoe 3aHsiTHE.

Temal.5. Copepxxanue yueOHOro Marepuana:

YpaBHeHMs U HepaBeHCTBA. JInHeliHble, KBaJpaTHbIE, JPOOHO-THHEHbIE YPaBHEHHs 1 HEPABEHCTBA.

HpaKanecxoe 3aHATHE.

Tema 1.6. Conepxanue yue6HOro MarepHana:
Pemenue 3aga4. Bxoanoii kon- | .Beruucnenus u npeoOpa3oBaHusl.
TPOJIb. 2.YpaBHEHHUs U HEpaBEHCTBA.

3.'eomeTpHs HA MJIOCKOCTH .

KomOuHHpOBaHHOE 3aHATHE.

KonTposbHan pabora.

Pazgen 2.

IIpsiMble H nIOCKOCTH B IIpo-
crpancree. Koopaunarel 1 Bek-
TOPBI B IPOCTPAHCTBeE.

Tema 2.1. CopepxaHue y4eOHOro MaTepuaia:

OcHoBHbIE TOHATHS cTEpeoMeT- | 1. AKCHOMBI, CTEPEOMETPHH U CIEACTBHA U3 HHX.
pun. PacnonoxeHue npaMbIx 1 2.B3auMHOe pacnoyioxxeHue MPsIMBIX B MPOCTPAHCTRE.
TLIOCKOCTEHA. 3.IlapanensHOCTh NPSIMBIX B IPOCTPAHCTBE.

KomOnHHpOBaHHOE 3aHATHE.




Tema 2.2.
IMapanneasHocTh NpamebIx, Nps-
MO M IVIOCKOCTH, MJI0CKOCTEH.

ConepxaHue yueOHOro Marepuana:

1 ITapannenbHOCTh NPSIMOH U IIIOCKOCTH.
2.IlapajieIbHOCTb IIOCKOCTEH.
3.CBoiicTBa napaieNIbHbIX MJIOCKOCTEH.

KoméunupoBaHHoe 3aHsATHE.

Tema 2.3.
Terpasap u mapaaienenunen.

ConepxaHue yueOHOTO MaTepuana:

1. Terpasap. Ceuenus TeTpasapa MIOCKOCTHIO.
2 ITapannenenunen. CeueHue napauieenuiea miockoCThIO.

Kom6unnpoBaHHoe 3aHAITHE.

Tema 2.4. [lepneHuKy/JIApHOCTH
NPAMBIX H IJIOCKOCTeM.

CopnepxaHue yueOHOro MaTepuana:

| .IIpn3Hak neprneHauKyIIpHOCTU OPSIMOH U MJIOCKOCTH.
2 IlepneHauKkynsip U HaKJIOHHAsI.
3.Yron Mexay NnpsiMoii U MJIOCKOCTHIO.

Kom6uaupoBanHoe 3aHsTHE.

Tema 2.5.
Teopema o Tpex nepneHauKyJIsi-
pax.

CopnepxaHue yueOHOro MaTepuaa:

1.TeopeMa u Tpex nepreHauKyJsipax.
2.IlepnienAMKyYISIp ¥ HAKJIOHHASL.

Kom0uHupoBaHHOe 3aHfITHE.

Tema 2.6. ITepnenauky.isipHblie
ILI0CKOCTH.

ConeprxaHue yyeOHOro Marepuaa:

1.[IByrpaHHblit yroJ.
2.IleprieHnUKyNSpHBIE IIJIOCKOCTH.
3.[lpu3Hak nepneHauKyaSpHOCTH MJIOCKOCTEH.

Kom0nHHpOBaHHOE 3aHSITHE.




Tema 2.6.
IIpsAiMbIe M MUIOCKOCTH B NPaAKTHYECKHX
3aJavax.

IIpodeccnoHabHO-OpHEHTHPOBAHHOE COAEPKAHKE (COAep/KAaHHE MTPHKJIAXHOI0
MOAYJIfA).

1.B3auMHoe pacnono>xeHue npsiMbIX B IPOCTPAHCTRBE.

2.IlapamiensHOCTh MPSIMOH M TIOCKOCTH, MAPAJUIENBHOCTD IJIOCKOCTEH, IIepIeH TUKY -
JIAPHOCTBD IJIOCKOCTEH.

3.PacrnonoxeHne NpsMEIX U IIOCKOCTEH B OKpYXKarolieM MHpe. (IPHpPOLE,
apXHUTEKTYpE, TEXHHUKE).

4 Pemenue npakTHKO-OPUEHTHPOBAHHBIX 3a1ay.

IIpakTHueckoe 3aHsITHE.

Tema 2.7.

Pemenue 3apay. Ilpsiveie u nuiockocrw,
KOOP/JHHATHI M BEKTOPbI B NPOCTPAHCT-
Be.

CopnepxaHue yyeOHOTO MaTepHaa:

1. Pacnono)xeHue npsiMBIX U MIIOCKOCTel B pocTpaHcTie. 2.IlepneHanKyaspHOCTD 1
N1apaJIEJILHOCTh IPSAMBIX U MJIOCKOCTEH.

HpaKTI/I YECKOC 3aHATHUC.

KonTtpoubnasi pabora.

Pazgea 3.
KomoOunaropuka.
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Tema 3.1.
JJ1eMeHThI KOMGMHATOPUKH.

Jlekuus.

Conep:xanue y4eOHOro MaTepuaia:

1.OcHOBHBIE TOHATHS KOMOMHATOPUKH.
2.IlepecTaHoBKH, pa3MeIIEHHs, COYETAHHS.

KomOunnpoBanHoe 3ansaTue.

Tema 3.2.
bunom HeworoHa u Tpeyroanuuk Iac-
KaJIsl.

Jleknuus.

CoaepsxaHue yueOHOro MaTepuaia:

1.®opmyna bunoma Hetorona. CBoiicTBa OMHOMHATBHBIX KO(hGHIIHEHTOB.
2.TpeyronsHuk Ilackans.

KomOunupoBaHHoe 3aHATHE.

Tema3.3.
3apayn Ha KOMOMHATOPHKY.

IIpogeccnona bHO-OPHEHTHPOBAHHOE coepKaHHe (CoaepKaHNe NPHKJIAIHOT0
MOXY.JisfI).




Pemenne ITPpaKTHKO-OpPHEHTUPOBAHHEBIX 3a4a4.

IIpakTHyeckoe 3aHsITHE.

KonTposnHas pabora.

Pazpen 4.
KoopauHaThi H BEKTOPSBI.
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Tema 4.1.

IIpsiMoyrosibHas cMCTEMA KOOPAUMHAT B
npocTpaHcTBe. BekTopbl B npocTpaHcT-
BE.

Jlexkuus.

Conepxxanue yueOHOro Marepuania:

IIpsmoyronpHas cucTeMa KOOPJHHAT B IPOCTPAHCTBE. BEKTOPHI B MPOCTPaHCTBE.

KomOuHupoBaHHoe 3aHATHE.

Conepxanue yyeGHOro MaTepuaa:

1.DopmyIibl pacCTOSHUS MEXIY ABYMS TOYKaMU, ypaBHEHHE CEpPbI, MIIOCKOCTH U
HPSIMOH.

2.CnoxeHue BeKTOpOB. Pa3noxxeHne BeKTOpa M0 HalpaBICHHSIM.

3.JleficTBHS C BEKTOpaMH, 3aJaHHbIMU KOOPAUHATAMH.

4. YMHOX€EHHe BEKTOpa Ha YHCJIO.

Tema 4.2.
CkansipHoe pon3BeAeHHe BEKTOPOB.

Conepxxanue yueOHOro MaTepuana:

1.Vron mexny Bekropamu .IIpoeknus BeKTOpa Ha OCh.

2.CxansipHOe poU3BeIeHHE BEKTOpa.

3.Mcnonp3oBaHuE KOOPAUHAT BEKTOPA NIPH PEILIEHUH MaTEMATHUYECKHUX U MPHKIATHBIX
3ajau.

KomOuHnpoBaHHoe 3aHATHE.

Tema 4.3. IIpaKkTHKO-OpHEHTHPOBAHHBIE
32244 HA KOOPIAMHATHOI NMJIOCKOCTH.

IIpodeccuoHanbHO-0pHEHTHPOBAHHOE codep:KaHHe (colAepKaHHE NIPUKJIATHOTO
MOay.JIsl).

1. KoopnuHaTtHas MI0CKOCTb.
2.Bpraucienue pacCTOSIHUH U IUIOIHAeH Ha MIOCKOCTH.
3. KonuuecTBeHHbIE pacyeThl.

IIpakTH4YecKkoe 3aHATHE.

Tema 4.4,

Conepxxanue yyeGHOro MaTepuania :




Pemenne 3aga4. Koopaunarel 4 BekTo-
pblL.

1. JlexapTOBBI KOOPAMHATHI B TPOCTPAHCTBE. 2. BEKTOPBI B IPOCTPAHCTRBE.
3.CnoxeHue U BBIYUTaHHE BEKTOPOB. 4. YMHO)XE€HHUE BEKTOpa Ha YUCIIO.

5. KommianapHsie BekTopsl.  6.CkansipHOe Mpou3BeIEHHE BEKTOPOB.
7.Pa3noxeHne BEKTOpa 10 TpeM HEKOMIUTaHApHbIM BeKTOpaM. [Ipocreiiinue 3agaun B

3.@opMyabl NpUBEAECHHUS.

KoMOunnpoBanHoe 3aHATHE.

KOOpJuHAaTax. 2
8.KoopauHaTe! BEKTOpa, pacCTOSHHE MEX Iy TOUKaMHU, KOOPAMHATHI CEPEUHBI OTpe3Ka,
CKaJIIpHOE MPOHM3BEACHHE BEKTOPOB B KOOPIUHATAX, YTOJI MEXIY BEKTOpPaMH, Yol
MEXy IPSIMOH H IIJIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMH.
IIpakTHuYecKoe 3aHSTHE.
KonTpoJbHas pabora. 2
Pasnen 5.
OcHoBbl Tpuronomerpuu. Tpuronomer-
| puvecKHe (PYHKIIMH. 36
Tema S.1. Tpuronomerpuueckune QyHk- Coneprxanue yuebHOro Marepuania:
LM NPOM3BOJBLHOIO yria, yuciaa. Paan- 1.Pagmannas Mepa yria.
AHHAfA W IrpagyCHasi Mepa yr.ja. 2.IToBOpOT TOYKH BOKPYr Hayajia KOOpAUHAT.
3.0npenenenue CHHyca, KOCHHYCa, TAHT€HCA U KOTAHTEHca.
4.3HaKM cHHYyca, KOCHHYCa, TAHT'€HCAa U KOTAHT'€HCa M0 YETBEPTAM. 4
5.3aBHCHUMOCTb MEXY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT€HCOM OJTHOTO U TO-
o Xe yria .
Kom0uHHpOBaHHOE 3aHSATHE.
Tema 5.2. Cogepxanue yyeOHOro MaTepuaa:
OcCHOBHbIE TPHTOHOMETPHYECKHE TOXK- 1. TpuronomeTpuyeckue TOXIeCTBa.
necrpa. GopmyJibl NpHBEAEHHUS 2. Cunyc, KOCHHYC, TAHI'€HC ¥ KOTAaHI'€HC YTJIOB O U - (..
4

Tema 5.3.

Conepxanue yueOHOro MaTepHania :




Cunyc, KoCHHYC, TAHF€HC CYyMMbI M pa3-
HOCTH ABYX yr/i0oB. CHHYC H KOCHHYC
ABOHOrO yrja. ®opmy.ibl N0 10BHHHOIO
yria

1. Cymma u pa3HocTb cuHycoB. 2.CymMa M pa3HOCTh KOCHHYCOB.

3.Cunyc 1 xocuHycC ABOHHOrO yriaa. 4.OopMysiBl I0JIOBUHHOTO yIJIa.
5.11peobpazoBanus CyMMbl TPUTOHOMETPHYECKUX GYHKIUH B IIPOU3BECHUE U IPOU3-
BEIEHUS B CYMMY.

6.BrIpaxeHHe TPUTOHOMETPHYECKUX (DYHKIMi Yepe3 TAHIeHC MOJOBHHHOTO apryMeH-
Ta.

7.I1peobpa3oBanus MPOCTEUIIUX TPUTOHOMETPUYECKUX BBIpaXKeHHH.

KomOuHHpOBaHHOE 3aHATHE.

Tema 5.4,
DyHkuH, X cBoiicTBa. CoCcoObI 3232~
HUA DYyHKIHII.

ConepxaHue yueGHOro MarepHaa :

1.06nacTh onpeneneHus 1 MHOXECTBO 3HAYEHUH (PYHKIIMIA.
2.Y€THOCTh, HEYETHOCTD, NEPUOTUIHOCTD GyHKIMI. 3.CrocoOs! 3a1aHus GyHKIUM.

KomM0unnpoBaHHoe 3aHsITHE.

Tema 5.5. Tpuronomerpuueckue pyHk-
IIMH, X CBOHCTBA U rpaguKH.

Conepxanune yyeOHOro MaTepHaia:

1. Obnactp onpeneneHuss © MHOXXECTBO 3HAUEHU TPHTOHOMETPUYECKUX DYHKIHH.
2. YETHOCTB, HEYETHOCTD, NEPHOJUYHOCTH TPUTOHOMETPHYECKUX DYHKITHIA,
3.CgoiicTBa u rpaduku GyHKIHH y = cos X, y =sin X, y =tg X, y = ctg X.

KomOuHHpOBaHHOE 3aHATHE.

Tema 5.6.
HpeoOpazoBanue rpadHKOB TPUTrOHO-
MeTpHYeCKHX (PyHKIHIA.

Conepxanue yueOGHOro Marepuaia :

1.Cxxatre u pacTsbkeHue rpag uKoB TPHIOHOMETPHYECKUX DYHKIUHA.
2.IIpeobpa3oBanue rpapkOB TPUTOHOMETPHUECKUX (hyHKIIHIA.

HpaKanecxo € 3aHsATHE.

Tema 5.7.
OnncaHne Npou3BOACTBEHHBIX NpoLIEc-
COB € MOMOIbI0 rpadukoB GyHKUMii.

IIpodeccnonaibHO-OpHEHTHPOBAHHOE coaepKaHMe (CoAepiKaHHe IIPHKIATHOr0
MOy JIsl).

Hcnons3oBanue CBOWCTB TPUTOHOMETPHYECKHX QYHKIHUH B IPodheCCHOHANBHBIX 3a1a-
yax .

IIpakTHYeckoe 3aHsTHE.

Tema 5.8.
OO0paTHbIe TPUrOHOMETPHYECKHE

Copepxanue yueOHOro Marepuaia:

O6parHsle Tpuronomerpudeckue GyHKIMH. X cBoiicTBa U rpaduKH.




byHKnHN.

Kom6unupoBaHHoe 3aHsITHE.

Tema 5.9. Tpuronomerpuyeckune ypas-
HEHHs U HepaBeHCTBA.

Conepxanue y4eOHOro MaTepuaa:

1.YpaBHenue cos x = a. YpaBHeHHE sin X = a. YpaBHEeHUe tg X = a, ctg X = a.
2.Perienyre TpUroHOMETPUYECKUX YPAaBHEHU! OCHOBHBIX TUIIOB. IPOCTEHIIIME TPUTO-

HOMETPHYECKHE YPABHEHH I, CBOJSILHUECS K KBaJPAaTHBIM, pelliaeMble pa3ioKeHHeM Ha 8
MHOXHTENH, OqHOpoAHbIe. [IpocTelinue TpuroHoMeTpHUYecKie HepaBeHCTRA.
Kom0uHupoBaHHOE 3aHATHE.
Tema 5.10. Conepixanue yueOHOro Matepuaia:
CucTeMbl TPHTOHOMETPHYECKHX YPaB- = = 2
- CucteMbl NpOCTEUIITNX TPUTOHOMETPUYECKHX YPaBHEHHIA .
Komo0unupoBanHoe 3ansiTue.
Tema 5.11. Copepxanue yueOHOro MaTepuaa:
Peurenne 3a1a4.0cHOBLI TPUIrOHOMeT- 1.ITpeoGpa3oBaHue TPUTOHOMETPHYECKHUX BEIPAKEHHIA.
puu. Tpuronomerpuyeckue pyHKuum. 2. Pelenne TpUrOHOMETPHYECKUX YPABHEHHIH U HEPABEHCTB B TOM YHCJIE C MCIOIb30- 2
BaHUEM CBOMCTB yHKIIHH.
IIpakTuyeckoe 3aHsITHE.
KonTtpoannas pabora. 2
Paznen 6. 10
KommiexcHble ynca.
Tema 6.1. Conepxxanue yueOHOro Matepuana:
KomnaexcHble uncJa. 1.IloHsiTHE KOMIJIEKCHOTO YHCIA.
2.CormpshieHHbIe KOMIUIEKCHBIE YHCIIa, MOJYJIb U apIYMEHT KOMIITIEKCHOTO YHCIa.
3.®opMa 3anucy KOMIUIEKCHOIO Yucia (reoMeTpHyYecKas, TpuroHoMeTprueckast, aj-
reGpanyeckas). 4
4. ApudmeTnyeckue IeiCTBUSI ¢ KOMILIEKCHBIMU YHCIIAMH.
Kom0unnpoBannoe 3austue.
Tema 6.2. Conepskanue yuebHOro Marepuaia:
4

Hpumeﬂelme KOMILJICKCHBIX YHCeJI.

1.BeInonHeHUue pacyeToB C MOMOLIBIO KOMIUIEKCHBIX YHCEJT.
2.IIpumeps! HCIOIB30BaHUST KOMITIIEKCHBIX YHCEIL.
IIpaxkTuyeckoe 3aHATHE.




KonrpoJbHas pabora.

Paznen 7. 18
DOynkuuu u rpagukH.
Tema 7.1. Coneprxkanue yyeOHOro Marepuana:
Crenennas gpynkuus, ee cBoiicrsa n 1.IlonsiTHE KOpHS N-0¥ CTeNeHH U3 AEHCTBUTEIBHOIO YHCIIA.
rpagux. 2. dysKnuH y = VX n MX CBOMCTBA U TpadHKHy. 4
3. CBoiicTBa KOpHS n-0# CTEeNEHH.
KomOuHHpOBaHHOE 3aHATHE.
Tema 7.2.I1peobpazoBanne Boipaxennii ¢ | Comepxanue yueGHOro MaTepyaa:
KOPHSAIMM N-0ii CTeNMeHH. IIpeobpazoBanue HppalMOHATBHBIX BEIPAXKEHHUI.
4
KomOuHupoBaHHOe 3aHATHeE.
Tema 7.3.CBoiicTBa cTeneHH ¢ panuo- ConepxaHue y4eOHOro MatepHraa:
HA/IbHBIM U JefiCTBUTEJbHBIM NOKa3aTe- | 1.IloHsaTHe cTemeHu ¢ mOObIM pallHOHATIBHBIM [TOKA3aTENEM.
JIAMH. 2. CteneHHble QYHKIMH, HX CBOWCTBA H IPaHKH. 2
KoM6uHHpOBaHHOE 3aHATHE.
Tema 7.4. Coneprxanue yyeOGHOro Marepuana:
Pemenne HppaunoHAIBHBIX YPABHeHHI 1.PaBHOCHUITBHOCTH UPPALIMOHAIBHBIX YPaBHEHHUH U HEPABEHCTB.
H HEPaBEHCTB. 2. MeTonpl uX pelieHus. 6
3.Pemenue uppalmoHanbHbIX YpaBHEHUH U HEPABEHCTB.
Kom0OnHHpOBaHHOE 3aHSTHE.
Tema 7.5. Coneprxanue yueOHOro Marepuaia:
Crenenn u xopuu. Crenennas ¢pynxums. | 1.0npenenenne cTeneHHoi QYHKIHH.
2.Hcnonp3oBanue ee CBOWCTB NPHU PELIICHUH YpaBHEHUI U HEPABEHCTB 2
KontpoabHas padora.
Pa3pean 8.
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IloxazarenbHasi GyHKIMSL.

Pasgea 8.1.

Cogepaxanue yueOHOro Marepuania:




IToxa3zaTeabHas pyHKUMA, ee CBOIiCTBA.

1.CreneHs ¢ mpoU3BOJIBHBIM JEHCTBUTEIBHBIM TOKA3aTeIeM.

2. Onpenenenue moka3zareabHON QYHKIIUH, €€ CBOMCTBA U rpaduK.
3.3HaKOMCTBO ¢ MPUMEHEHHEM NOKa3aTeNbHOM QYHKITHH.

4.PeleHue noka3arenpHbIX YpaBHEHHH QyHKIIMOHANBHOTPA(QHIECKUM METOIOM.

Kom0unupoBaHHoOe 3aHATHE.

Tema 8.2.
Pemenne nokasarejbHbIX YPABHEHMIA U
HEepPaBEHCTB.

Conepxxanue yueOHOro MaTepuaia:

1.Pewrenue noka3aTeNbHBIX YpaBHEHHI METOIOM ypaBHHBaHHS IOKa3aTeei, METOOM
BBEJICHHS HOBOU NEpEMEHHOM, PYHKIIMOHAIBHO-TpaQHYECKHM METOIOM.
2.Pemenne noka3aTeNbHBIX HEPABEHCTB.

IIpakTH4yeckoe 3aHsiTHE.

Tema 8.3.
CucTembl NoKa3aTeJbHBIX yPABHEHHIA.

CopnepxaHue yueOHOro MaTepHraia:

Perenne cucteM nokaszarebHbIX ypaBHCHHﬁ.

Kom6unuposaHnHoe 3ansiTue.

Tema 8.4.
Pemenue 3anay. [lokazareanHas QpyHk-
usl.

Coneprxanue yueOHOro MaTepuaia:

1 .Pemenue noka3ateTbHBIX YpaBHEHHI METOJOM YpaBHUBAHMS TOKa3aTeNIeH 11 METO-
JIOM BBEJICHHS HOBOM IEPEMEHHOH.
2. Pemenue noka3areabHbIX HEPAaBEHCTB.

KonrpoabHas pabora.

Pa3zgen 9.
Jlorapu¢msi. Jlorapupmuueckan ¢pyHK-
usl.
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Tema 9.1.
Jlorapudmuueckue uncaa. JecaruanbIii
H HATypaJibHbIA Jorapu¢mbl, YHCJIO0 €.

Conepxanue yueOHOro Marepuaa:

1.JIorapu¢m yucna.
2. JlecaTHYHBIH ¥ HaTypaJbHbIi T10rapu(Mbl, YUCTIO €.

KoM0uHupoBaHHOE 3aHSITHE.

Tema 9.2,
CpoiicTBa sorapudpmos. Onepanus Jio-
rapu¢MHpoBaHHS.

Conepxanue yyeOHOro Matepuania:

1.CroiictBa norapudmoB. 2.0Onepanus sorapudMHpOBaHHUS.

KoM0OnHHpoOBaHHOE 3aHATHE.

Tema 9.3. Jlorapupmuueckass pyHKuus,
ee CBolicTBAa.

Conep>xanue yueOHOro Matepuana:

Jlorapudmuyeckas GyHKLHS U €€ CBOUCTBA.




Kom0unnpoBaHHoe 3ansiTHe.

Tema 9.4.

Pemenue norapudpMudecKux ypaBHeHHH

H HEPABEHCTB.

Conepxxanue y4eOHOro Marepuana:

1.IlonsTie morapupmuyeckoro ypaBHeHus. 2.0Omnepanus n1oTeHIHPOBaHHS.

3.TpH OCHOBHBIX METOJIA PEIIEHHS JTOTapHPMUUECKUX YPABHEHUH: GyHKIHOHATBHO-
rpaduyecKuii, METOX IOTEHIIUPOBAHHUS, METO BBEJICHUS HOBOM N€PEMEHHOA.

4. Jlorapupmuyeckue HepaBeHCTBA.

Kom6uaupoBaHHoe 3aHsITHE.

Tema 9.5.
Cucrembl JiorapudpMuUYecKHX ypaBHe-
HH.

Copep:xaHue yueOHOro MaTepuaa:

1.ANTOpUTM pelueHHs CUCTEMBI YPaBHEHHH.
2.PaBHOCHIBHOCTH JIOrapu(PMUYECKUX YpABHEHHH X HEPABEHCTB.

KombunupoBaHHOe 3aHsTHE.

Tema 9.6.
Jlorapudmsbl B npupoge u TexHHKe

IIpodeccnonanbHO-opHEHTHPOBaHHOE coiepkaHue (CoAepKAHHEe MPHKIATHOTO
MOAY.JIs1).

1.Ilpumenenue norapudma.2.JlorapudmMuyeckas cnupaib B IpHPOLE.
3.Ee MareMaruyeckue CBOMCTBa.

HpaKanecKoe 3aHATHE.

Tema 9.7.
Pemenne 3aga4. Jlorapudpmsl. Jlora-
pudmMuyeckas pyHkums.

Copepxanue yueOHOro MaTepHasia:

1.Jlorapudmmuveckasi hyHKLHS.
2.Pemenue npocteimx sorapupMuyecKux ypaBHEHHH.

KonTtpoJsibHas padora.

Pazpnea 10. 38

MHororpaHHHKH U TeJia BpauleHus.

Tema 10.1. Coneprxanue yueOHOro MaTepyaa:

Bepurnnel, pebpa, rpann muororpasnu- | 1 IMonstue MHoOTrorpaHHuka. 2.Ero anemeHTbI: BEepIIKHEL, pedpa, IpaHHu.

Ka. 3.lnaronans. 4.Cedenue. S.BrImykiiblie U HEBBITYKJIbIE MHOIOTPAHHHUKH. 2
KomM0uHupoBaHHoe 3aHATHE.

Tema 10.2. Coneprxanue yyeOHOro Marepuaia:

IIpu3ma, ee cocTaBasioNINe, CEYEHHE.
IIpsimasg 1 npaBMIILHAS IPH3MBI.

1.Ilonsitue npusmel.2. Ee ocHoBaHMSsI U OOKOBBIE IpaHH.
3.BricoTa mpusmsl. 4.11psiMas 1 HakJIOHHAs pU3Ma.
5.11paBunbHas npusMa.6.CeueHre NPU3MBL

Kom0unnpoBaHnHoe 3aHsAITHE.




Tema 10.3.
Hapannenenunen, kyo. Cedenue Ky6a,
napaJjuiejenumnesa.

CopepxaHue yyeOHOro Marepuaia:

1 ITapannenenunen, cBoicTBa NPsMOYTOIBHOTO Napayienenumnesaa, Kyo.
2.Ceuenue xy0a, napajienenunea.

Kom0nHnpoBaHHOe 3aHATHE.

Tema 10.4.

IInpamuna, ee cocraBiasgiomue, ce4eHue.
IpaBuibHas nupamuia. YcedeHHasi M-
pamMmuaa.

Cogepxanue y4eOHOro Marepuaa:

1 .Ilupamuna u ee aneMedTsl. 2.CeyeHue NHpaMHIBL.
3.IlpaBunbHas nupamuga. 4.YceueHHas nupaMUja.

KomMmOuHupoBaHHOe 3aHsITHe.

Tema 10.5.
BoxoBas u no/IHasi IOBEPXHOCTD NPH3-
Mbl, THPAMHIbI.

Conepxanue yueOHOro MaTepuaa:

[Inomans 60KOBOH M MOJHON MOBEPXHOCTU NPHU3MBI, THPAMHUIHL.

KoM0OuHHpOBaHHOE 3aHATHE.

Tema 10.7.
I pumepsi cummeTpuii B npodeccum.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepkaHMe (CoAep:KaHHe NPHKJIAAHOT0
MOIy.asl)

CuMMeTpus B IPUPOJE, ApXUTEKTYpE, TEXHUKE, B OBITY.

IIpakTHyecKkoe 3aHsITHE.

Tema 10.8.
IIpaBuJIbHBIE MHOTOrPAHHHUKH, HX CBO¥i-
cTBa.

Cozepxxanue yueOHOro MaTepHaa:

1.IloHsTHE MPaBHIBHOTO MHOIOTPAHHHKA.
2.CsolicTBa NpaBHJILHBIX MHOTOTPAHHUKOB.

HpaKTH‘lCCKOC 3aHATHE.

Tema 10.9.1{nnuugp, ero cocras.sio-
mue. CedeHne HMIMHAPA,

Cozneprxanue yueOHOro MaTepuaia:

1.1lunuHap U ero 3J1€MeHTHI.
2.CeyeHue HuIMHApA (MapauieIbHOE OCHOBAHHUIO U OCH).
3.Pa3Beprka nuaIMHIpa.

Kom0unnpoBanHoe 3aHfATHE.

Tema 10.10.
Konyc, ero cocraBasiromue. Ceuenue
KOHYca.

Coneprxanue yyebHOro Marepuaia:

1.KoHyc U ero sneMeHThL

2. Ceuenue koHyca (MapauieIbHOE OCHOBAHHUIO U IPOXOJSIIEE Yepe3 BEPIUKHY ), KOHHYE-
CKHE CEYEHHS.

3.Pa3Beprka koHyca.




Kom0uHupoBaHHOE 3aHATHE.

Tema 10.11.
Yceuennslii konyc. CeuyeHue yceueH-
HOI0 KOHycAa.

Copepxanue yueOHOro MaTepuasa:

1. YceueHHEIi KOHYC.

2.Ero ob6pasyrouias u BeICOTA.
3.CeueHue yceueHHOI0 KOHyca.

Kom0uHnpoBaHHOE 3aHATHE.

Tema 10.12.
lap u cdepa, ux ceuenmns.

Conepxanue yueOHOro Matepuania:

1. ITap u cdepa.
2.B3aumHoe pacrosioxxeHue chepsl U MIOCKOCTH.
3.Ceuenue mapa, chepsl.

Kom0uHupoBanHoe 3ansTHe,

Tema 10.13.
Ilonsrue 06 00beme Tes1a. OTHOmIEHH e
00bEeMOB MOJO0OHBIX TeJl.

Coneprxanue yueOHOro MaTepuaa:

1.Tlonsarue 06 o6peMe Tena. 2. O6beM Kyba u IPSMOYTOJIBHOTO Napajlie/ienuneaa.
3.06wem npusmbl ¥ nunuHApa. 4.OTHOMICHHE 06BEMOB MOJOOHBIX TEI.
5.I'eomeTpryeckuit CMBICI ONpeAeTuTelNs 3-T0 MopsaKa.

KomMOnHUpOBaHHOE 3aHATHE.

Tema 10.14.
OO0bemMbI 1 NJIOMAAM MOBEPXHOCTET
TeJL.

Coznepxanue yuaeOHOro MaTepuana:

1.06bembl mupamu bl 4 KoHyca. 2.00vpeM wapa. 3.1Inomanu moBepxXHOCTEH Tell.

Kom0uHupoBaHHoOe 3aHsITHE.

Tema 10.15.
KoM0nHauu MHOrOrpaHHHKOB H TeJl
BpaileHus.

Conepxxanue yuyeOHOro MaTepuana:

KOM6I/IHaLII/II/I r€OMETPUICCKHUX TEJL.

HpaKTH‘leCKOC 3aHATHE.

Tema 10.16.
I'eomeTpHuyeckre KOMOHHALMHY Ha
NpaKTHKe,

Conepxanue yuebHOro Marepuana:

Hcnons3oBanue KOMOMHAIHM MHOI'OTPaHHHUKOB U TEJI BpalllCHHUA B IIPAKTHKO-
OPHEHTHPOBAHHBIX 3a1ayax.

HpaKTH‘lCCKOC 3aHATHE.




Tema 10.17. Conepxanue yueOHOro MaTepuaia:
P 5
euenne 3aja'. MuororpaHHHKH 1 OOBeMBI U IIIOIIAAY NOBEPXHOCTH MHOTOTPAHHUKOB H TEJl BpalEHHS. 2
TeJIa BpalleHH.
KonTpoabHas pabora.
Paznea 11.
IponsBoanas pyHKUHNH, ee TPHMeHe- 18
HHe
Tema 11.1. Conepxanue yueOHOro MaTepuania:
IousTre npoussoanoi. ®opmysl u 1.0npenenenue YUCIOBOM TOCIIEOBATEILHOCTH U CIIOCOOBI €€ 3a/IaHHUs.
npasuia qu¢pdepeHupoBaHus 2.CBo#CTBa YHCIIOBHIX MOCIIEI0BATENBHOCTEH.
3.0mpenenenue npesena nmociea0BaTeIbHOCTH.
4.Beryucrienue npeaenoB Nocjieq0BaTeTbHOCTEH.
S.Ipenen ¢yukiuu Ha 6eckoHeunocTH. 6.Ipenen GyHKIUMHU B TOUKE.
7.Ilpupaienue aprymenra. 8.IIpupamenne GpyHxuuy.
9.0npenenenue npou3BoHOH. 10.AJIropUT™M OTHICKAHHS IPOU3BOTHOMN
KomOnHUpOBaHHOE 3aHsITHe.
Tema 11.2. Copnepxanue yueOHOro MaTepuaia
IIpousBoanas creneHHoi PyHK- IpaBuna nudpepeHIMPOBAHHS CTENEHHOH QYHKIHH. 2
UK. [Ipou3BoaHAs CHOXKHBIX QYHKIAH
Kom6nHupoBaHHoe 3aHsATHE.
Tema 11.3. ConepxaHue yueOHOTO MaTepuaa:
HpOH?.BOIIHble CyMMbI, pa3HOCTH l,q)opMy_m,I JIHQ)(bepeHLIHpOBaHHH.
NpOH3BEEHU, HACTHOT 0. 2.IlpaBuia au¢depeHIIpOBaHYsI. 6
KomMOuHupoBaHHOe 3aHATHe.
Tema 11.4. ConaepxaHue yueOHOro MaTepHaa:
IponsBoamnbie TpUTrOHOMETPHYE- 1.Onpenenenue CIOXHON GYHKIIHH.
4

ckux QpyHkuumii. [Ipoussoanas
CJOKHOMN yHKUMU.

2.IlpousBonHast TPHrOHOMETPUYECKUX QYHKIIMH.
3.Ilpou3BogHas ClIOXHOU (HYHKIIHH

KomOnHMpOBaHHOE 3aHATHE.




Tema 11.5.
IIpousBoaHbIe HEKOTOPBIX 3Ji€-
MEHTAPHBIX PYHKIHUIA.

Copepxanue yueOHOro mMarepuaa:

1.Onpenenenue eMeHTapHBIX QYHKIHH.
2.DopMyJibl NPOU3BOTHOM NTOKA3aTENBHOM, JOoTapuPMHUUECKOR U TPUTOHOMETPHUECKOH

GYHKIHA.

KoMmOuHNpOBaHHOE 3aHAATHE.

Tema 11.6.
Pemenne 3anay. llpoussognan
byHKIMH, ee TPUMEHEHUeE.

Conepxanue yyeOHOro Marepuala:

1.®opmynel 1 npaBuiia 1uddepeHnpoBaHuUS.
2.MccnenoBanue GyHKIHMHA C TOMOLIBIO TTPOU3BOTHOM.
3.HauGonpliee 1 HauMeHblIEE 3HAYEHUSE QYHKIIUH .

Kourpoabnas paGora.

Pazgen 12. 24
HHTerpaj u ero npumMmeHeHue.
Tema 12.1. Copaepxanue y4eOHOro MaTepHana:
IlepBooGpasuas. 1.IlepBooOpa3Hasi. 6
2.[1paBuna HaXOXaeHHS IEPBOOOPA3HBIX.
KoMm0nHNpOBaHHOE 3aHATHE.
Tema 12.2. Copnepxanue yqeOHOro MaTepuana:

Inomaas kpuBoJIMHEHHOI Tpa-
neuuy U MHTerpaa. ®opmya
Hbrorona — JleitoHuna.

1.KpuBonuneitnas tpanenus. [nomans KpUBOIHMHEHHOHN Tpanenu.
2.0npeneneHHbIN HHTETpal.
3.®opmyna HeroTtona— Jleiibunna.

Kom0OunupoBaHHoe 3aHsITHeE.

Tema 12.3.
HeonpeaeneHHblii 1 onpeaeJieH-
HBIH HHTErpaJbl

Copnepxanue yyeOHOro Marepuasa:

Ilouarue HEONMPEAECICHHOIO HHTETpaja.

KoM0uMHHpOBaHHOE 3aHSATHE.

Tema 12.4.

Ilonsitue 06 onpeneneHHoM HHTe-
rpaJjie KaK IJomaau KpuBoJiy-
HEHHON Tpamenuu.

Coznepxxanue y4yebHOro MaTepuana:

['eomeTpruecKuil CMBICHT ONpEAEIEHHOTO HHTErpaa.

KoMOnHNpOBaHHOE 3aHATHE.

Tema 12.5.
OnpeneneHdHplii HHTErpa

IIpodeccronabHO-0OpHEHTHPOBAHHOE coliepkaHue (codepKaHHe NPUKJIAAHOTO0 MOAY-
Jst).




B JKH3HH.
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