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Pabouas mporpamMma ydeOHOW TUCHUIUIMHBI «MatemaTuka» pa3paboTaHa B
cooTBeTcTBUH ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
cpennero TnpodeccruoHansHOTO 00OpazoBaHus 1o  crnenuanbHOocTH  09.02.07
NudopmarimoHHbie CUCTEMBI W TPOTPAMMHUPOBAHHE, yYTBEPKIECHHOTO [Ipmkazom
MunucrepctBa oOpasoBanusi u Hayku  Poccum ot 09.12.2016r. Ne 1547,
denepalbHbBIM  TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM CPEIHEro
oOmero obpazoBanusi, yreepxkaeHHoro [lpukazom MuHucTepcTBOM 00pa3oBaHUs
u Hayku Poccum ot 17.05.2012 r. Ne 413 (pen. Ilpukazom MuHuctepcTBa
obpasoBanus u Hayku Poccun ot 12.08.2022 r. Ne 732), npuMepHO# mporpaMMoit
o011eo0pazoBaTenbHON y4ueOHOM JUCIUTUTIHBI Maremaruka, TUTSE
npoecCHOHANbHBIX ~ 00pa30BaTENbHBIX  OpPraHM3allui,  PEKOMEHIOBAHHON
denepaabHBIM TOCYJAPCTBEHHBIM OIO/IKETHBIM 00pa30BaTEIbHBIM YUPEKICHUEM
JIOTIOTHUTEIBHOTO  MpodeccuoHAIbHOTO oOpa3oBaHust «MHCTUTYT pa3BUTHA
npodeccuonansaoro obpaszoBanms» oT 30.11.2022r. mpotokonr Ne 14 wu
PexoMeHmanusiMu 10 OpraHu3aliy MOJIYyYeHHs] cpeaHero oliiero oopa3oBaHus B
npeenax OCBOCHHSI 00pa30BaTENbHBIX MPOTPAMM CPETHETO MpOo(deccrnoHaTBHOTO
oOpazoBaHuss Ha  0a3e  OCHOBHOro oOmiero  oOpa3oBaHus  (IIMCHMO
JemapramenTa roCyJ1apCTBEHHOU IOJIMTUKH B chepe CpeHero
npodeCCUOHAIBHOTO ~ 00pa3oBaHMsi W MOpOo(PEecCHOHATBLHOTO  OOy4eHUs
MunucreperBa npocBenieans Poccuu ot 01.03.2023 r. Ne 05-592).
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1. MACIHIOPT IPOT'PAMMBbBI YUEBHOM JJUCHUATIJIAHBI

MaTteMaTHKA
Has3eaHue ducuunﬂuﬂbz

1.1. O6a1acTh NPpUMeHEHUs] IPOTrPaMMbI

[Iporpamma  y4eOHOM  JUCHUIUIMHBI ~ SIBJSIETCS  4YacThlO  IIPOrPaMMBbI
MOJATOTOBKHM CIENUATUCTOB cpeaHero 3BeHa B coorBeTcTBuU ¢ @PI'OC CIIO mno
cnenpanbHocT 09.02.07 MudopManMoHHBIE CHUCTEMBI M IMPOrPAMMHPOBAHUE -
pa3paboTuuK BeO U MyJIbTUMEIUNHBIX TPUIIOKEHUH.

1.2. MecTo AUCHUILIMHBI B CTPYKTYpPe IPOrpaMMbl MOJITOTOBKHU CIEIHAIMCTOB
CpEeIHero 3BeHa

O6mieoOpazoBaTeabHasI JTUCHUTUIMHA «MaremMaTtuka SBJISIETCS
00s13aTeIbHON YacThIO0 00Ie00pa30BaTEILHOTO IIUKJIa OCHOBHON 00pa30BaTElIbHOM
nporpaMmmbl B cootBerctBun ¢ DPI'OC mo cmemmansHocT  09.02.07
NupopMallmoHHbIE CHUCTEMBI M TPOrpaMMHUPOBAaHHME - pa3pabOTYMK BeO W
MYJIbTUMEIUWHBIX ITPUIIOKECHHM.

1.3. lleau u 3aga4u JUCHUIJIMHBI — TPeOOBAHUSI K Pe3yJbTaTaM OCBOEHUSI
TUCUMILIUHBI
1.3.1. leau 1 3aga4y JTUCHUATIIIMHBI

Hemn: Copaepxxanue mnporpaMMbl 00IE00Pa30BATEIBHON JUCHUILIMHBI

«Marematrika» HalpaBJIe€HO Ha JOCTHIKCHHE pE3yJIbTaTOB €€ W3YYCHHUS B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c yuerom mnpodeccruoHaIbHOM
HamnpasiieHHocTi ®I'OC CIIO.

3amaun:

- ¢dopMHpOBaTH TPENCTABICHUS O COIMAIBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHX (DAKTOpaX CTAHOBIICHUS MaTEMAaTHKH;

- ¢opMHupoBaTH  OCHOBBI  JIOTHYECKOTO,  aJTOPUTMHUYECKOTO U
MaTEMaTHYECKOTO MBIIIICHHUS;

- ¢dopMHpOBaTh YMEHUE MPUMEHSTH TMOJYYCHHBIC 3HAHUSA MPU PEUICHUU
pa3TUYHBIX 33]71a4, B TOM YHCJIe TPOPECCHOHANIBHBIX;

- (opmupoBaTh  mpeACTaBIEHWE O  MaTeMaTUKE  KakK  YacTu
OOIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, IO3BOJISIOIIEM
OIMMCHIBATh M M3y4aTh PeaJbHBIC TIPOIIECCHI U SBJICHUS B TTOBCEAHEBHOM )KM3HU U B
npodeCCUOHATIBHON JEATEIIbHOCTH.



1.3.2. Il.iannpyembie pe3yabTaThl 0CBOEHHS 0011e00pa30BaTe/bLHONH JUCHHIIMHBI B cooTBeTcTBUM ¢ PT'OC CIIO
u Ha ocHoBe PT'OC COO

Kox 1 HauMeHOBaHHe
¢dopmupyembIx
KOMIIeTeHII M

l'[.nalmpyeMble Pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

Oo01mue

JAucnunimHapHbie

OK 01. Bei6uparp
CTIIOCOOBI perieHus 3a/1a4
npodeCCHOHATLHON
JeSTEIIbHOCTH
MPUMEHUTEIIHHO K
Pa3IMYHBIM KOHTCKCTAM;

JIP 24 roTOBHOCTB K TPY/ly, OCO3HAHHE IIEHHOCTHU
MacTepcTBa, TPy A0I00ue;

JIP 25 roToBHOCTH K aKTUBHOH AESITEILHOCTHA
TEXHOJIOTHYECKON U COLMAIIBHOM HAIIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IIJIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJIHATH TAKYIO JESTEIHHOCTD;

JIP 26 wuHTepec K pa3IudHbIM cepam nmpodheccuoHaTbHON
JIeSATETLHOCTH.

MP 01 camocrosiTensHO GOPMYTUPOBATH U
aKTyaJU3UpOBaTh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

MP 02 ycraHaBauBaTh CYLIECTBEHHbIN IPU3HAK WU
OCHOBaHUs JJI CPaBHEHMUsI, KIIacCU(PUKALIUU U
00001eHMS,

MP 03 onpenensars 1elu AesTeIbHOCTH, 3a1aBaTh
napameTpbl U KPUTEPUHU UX TOCTHKCHHUS;

MP 04 BbISIBASATh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBAThH
COOTBETCTBUE PE3YyJIbTATOB LIEJISIM, OIICHUBATh PUCKU
MOCJIE/ICTBUM J1€ATENIbHOCTH;

MP 08 pa3BuBaTh KpeaTUBHOE MBIIIUIEHUE IPU PEILICHUN
JKU3HEHHBIX TPOOIEM.

MP 09 BrasieTh HaBBIKaMH yueOHO-MCCIIE0BATEIbCKOM 1
HpO@KTHOﬁ JACATCIbHOCTH, HABBIKAMU PAa3pCIICHUA
npobiewm;

ITP6 01 BirameTs MeTOAAMU J10KA3aTEILCTB, AITOPUTMAMHU
peleHus 3a1a49; yMeTh (JOPMYJIUPOBATH ONPEIeIICHHS,
aKCUOMBI ¥ TEOPEMBI, IPUMEHSATH UX, IPOBOIUTH
JI0Ka3aTeIbCTBEHHbIE PACCYKIACHUSI B XOJ1€ PELLICHUS 3ajay;
ITP0 02ymeTs onepupoBaTh NOHATUAMU: CTEIIEHD YHCIIA,
JorapugMm YucIia; yMEHHE BIITOJIHATH BBIYMCICHUS 3HAYCHUH
U peoOpa3oBaHMii BEIPAXKEHUH CO CTENIEHSIMU U
norapudpmamu, mpeodpazoBaHme JpoOHO-PAIMOHATIBHBIX
BBIPXKEHHUI;

ITP6 03 ymeTs onepupoBaTh NOHIATUAMU: pallMOHAIbHbIE,
UPpaLOHAIIbHBIE, IOKA3aTEIIbHBIC, CTCIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U
HEPABEHCTBA, UX CUCTEMBI;

ITP6 04 ymeTs onepupoBaTh NOHITUAMU: QYHKLINSA,
HenpepbIBHAs (QYHKIMS, TPOU3BOIHAS, IEPBOOOpa3Has,
OTpeIeNIEHHBI HHTETrpall; yMETh HAXOIUTh POU3BOIHbBIE
3JIEMEHTAPHBIX (YHKIMH, UCIIONIB3YS CIIPAaBOYHbIE
MaTepuaibl; UCCIE0BAaTh B MPOCTEUIINX CIIydasiX QyHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh HaUuOOJIbIlIEE U HAUMEHbIIIEE
3HaYeHue QPYHKIMIA; CTPOUTh TpaduKU MHOTOUJIEHOB C
MCII0JIb30BaHUEM amIapaTa MaTeMaTUYeCKOr0 aHaIn3a;
MPUMEHSTH TPOU3BOJIHYIO MPU PELICHUH 3a/1a4 HA JBUKECHHUE;
pelaTh IPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4 HA
HauOoJIbIlIee U HAaMMEHbIIIee 3HAaUEeHUsI, Ha HAXO0XKICHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITP6 05 ymeTs onepupoBaTh NOHATHUAMU: PallMOHAIbHAS
(byHKUHMS, TOKa3aTenbHasi QYHKLUS, CTeNeHHas GYHKIHS,




MP 14 BbISBISTH NPUUUHHO-CIICICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 33/1a4y, BBIIBUTaTh TUIIOTE3Y €€
pelIeHus, HaXOUTh apTyMEHTHI JIJIs J0Ka3aTeIbCTBa
CBOMX yTBEPXJICHUM, 3a]]aBaTh MapaMETPhl U KPUTEPUU
pelIeHus;

MP 15 aHanu3upoBaTh NOJIYYEHHBIEC B XOJI€ PEIICHUS
3a/1a4d pe3yJbTaThl, KPUTUUYECKU OLEHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

MP 18 yMeTh IEpeHOCUTD 3HAHUS B ITO3HABATEIIBHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEACATEIBHOCTH;

MP 19 ymeTh UHTETpUPOBATH 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00JIaCTeH;

MP 20 BbIIBUTaTh HOBBIE HJIEH, IPEJIaraTh
OPUTHHAIILHBIC TTOIXO0/IbI U PEIICHUS; U CIIOCOOHOCTD UX
MCIIOJIb30BaTh B O3HABATENLHOM U COIIMAILHOM MPAKTUKE

Jorapupmuueckas pyHKIUs, TPUTOHOMETPUUYECKHE
dbyHKIMH, 00paTHBIC (YHKIIMH, YMETh CTPOUTH TpaduKu
U3yYEHHBIX (DYHKIIHIA, MCTIOJIb30BaTh rpauKu IpU U3yUYCHUN
IPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33134 U3 JPyTUX
y4eOHBIX IPEAMETOB U 33J1a4 U3 PeaIbHOM KU3HH; BHIPAXKATh
(dbopMyIaMu 3aBUCUMOCTH MEX]ly BETMUMHAMU;

ITP0 06 ymeTh peliaTh TEKCTOBBIE 3314l Pa3HbIX TUIIOB (B
TOM YMCJI€ Ha MPOLIEHTHI, 10JU U YaCTH, Ha IBUKECHHUE,
paboTy, CTOMMOCTH TOBAapOB H YCIIYT, HAJIOTH 3aJa4u U3
001acTH yIpaBieHUs JIUYHBIMU U CEMEHHBIMU (PMHAHCAMM);
COCTaBJISITh BBIPAXKEHMSI, ypaBHEHU S, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBUIO 33J]auH, UCCIIE0BATh OJyYEHHOE
pelleHre U OLEHUBATh MPaBIONOA00HOCTh PE3YJIbTATOB;
IIP6 07 ymeTh onepupoBaTh MOHATUSIMU: CPEIHEE
apudMeTHyecKoe, MeIinaHa, HanboJIbIlee U HAUMEHbBIIIEE
3HA4YeHUs, pa3Max, AUCHEepPCHsl, CTAaHIapTHOE OTKJIOHEHUE
YHCIOBOTO HAOOPA; yMETh M3BJIEKATh, HHTEPIPETUPOBATH
uHpOpMaLHNIO, IPEACTABICHHYIO B TaOIUIIaX, HA
quarpammax, rpaukax, OTpaskKarollyr0 CBOWCTBA PeaIbHBIX
MPOLIECCOB U SIBJICHUM; MPEACTABIATh HHPOPMALIUIO C
MTOMOMUIBIO TaOJIUI] U JUarpamm; UCCIe10BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpayecKuX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

ITP6 08 ymeTs onepupoBaTh NOHIATUAMMU: CIyYalHBIN OIBIT U
CiydaifHOE COOBITHE, BEPOATHOCTD CITyUYalHOTO COOBITHS,
YMETb BBIYUCIISATH BEPOATHOCTD C UCIOJIB30BAHUEM
rpaMuecKux METOI0B; MPUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHO>KEHUS BEpPOSATHOCTEN, KOMOMHATOpPHBIE (DaKTHI U
(dbopMyJIBI IPU pEeIIeHUH 3a]1a4; OLIEHUBATh BEPOATHOCTH
peasbHBIX COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMU
BEJIMYMHAMU; YMEHHUE TPUBOIUTH IPUMEPHI NOSIBICHUS
3aKOHa OOJIBIINMX YKCEN B MIPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX;




ITP6 09 ymeTs onepupoBaTh NOHIATUSIMU: TOUKa, IIpsIMas,
IUIOCKOCTB, IPOCTPAHCTBO, IBYTPaHHBIN yrod,
CKpEIIMBAIOIINECS IPSIMBbIE, TAPAIIEIBHOCTD U
HEePIEHANKYJISIPHOCTb MPSIMBIX U INIOCKOCTEH, YIOJI MEXTy
IPSIMBIMU, YTOJI MEXY MPSMOM U IJIIOCKOCTBIO, YTOJ MEKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH,
paccTosHUuE MEXKY MPSMBIMU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMHU; YMEHHE UCIIOJIb30BaTh NP PEILICHUH 3a1a4
U3y4eHHbIE (PAKTHl ¥ TEOPEMBI IJTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIET0 MUPA;

ITP6 10 ymeTs onepupoBaTh NOHATUSAMU: MHOTOTPaHHUK,
ceueHNe MHOTOrpaHHUKa, Ky0, apajiesienune, npusma,
nupamMuia, Urypa u HOBEpXHOCTh BpallleHUs!, LIHIUHAD,
KOHYC, 11ap, cepa, ceueHust pUrypsl BpalieHus, I0CKOCTb,
Kacaromasicsi cepsl, UITUHIPA, KOHYCa, TUIOIAIb
MOBEPXHOCTU MMPaMM/Ibl, IPU3MBI, KOHYCa, IWINH/pA,
iomaab chepsl, 00beM Ky0a, MPSIMOYTOILHOTO
napaJiesienunea, IupaMuabl, PU3Mbl, LWIHHIPA, KOHYCA,
mrapa; yMeHHue U300pakaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpAILlEHUs, UX CEYEHHUS OT PYKH, C TOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPE/ICTB; YMEHHE
pacrno3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NPaBUIIbHbIE MHOTOIPaHHUKH;

ITP0 11 ymeTh onepupoBaTh MOHATUSAMU: ABH)KEHUE B
IIPOCTPAHCTBE, OJ00HBIE (PUTYPBI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOILICHHE IIJIOIIAIEeH TOBEPXHOCTEN U
00BbeMOB MOAOOHBIX (PUTYp NPU PEIICHUH 3a/1a4;

ITP6 12 ymeThb BBIUNCIATH T€OMETPUUECKHE BETUUHHBI
(uTMHa, yrou, MIoNaab, 00beM, MJIOIa (b TOBEPXHOCTH),
MCIIOJIb30BaTh U3y4YEHHbIE (POPMYIIBI U METOMBL;

ITP6 13 ymeTs onepupoBaTh NOHATUAMHU: IPSIMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPIAUHATHI TOYKHU, BEKTOP,
KOOpJMHATHl BEKTOPA, CKAJSIPHOE IPOU3BEACHHE, YTOJI




MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIEHUE BEKTOpA
Ha YHUCJI0; HAXOAUTh C TOMOILBIO N3Y4YEHHBIX (hopMyT
KOOpJMHATbhI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMSI
TOYKaMU;

I1P614 ymeTh BRIOMpPATh MOAXOIAIINN H3YYSHHBIH METOA
JUI PELIeHUs 3ajauyl, paclio3HaBaTh MaTeMaTHUeCKUEe (aKThl
¥ MaTeMaTU4YeCKHe MOJIENIN B IPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHHE IPUBOJUTH IIPUMEPHI
MaTE€MaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTEeMaTHYECKON HAYKH;

ITPy 01 ymeTs onepupoBaTh NOHITUSAMU: OIPEIEIICHNUE,
aKcuoma, Teopema, CIEeICTBHE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE ()OPMYITHPOBKH; YMEHHE
(dbopMyaMpoBaTh 0OpaTHOE U MIPOTUBOIIOIOKHOE
YTBEPKIACHHUE, IPUBOIUTH IPUMEPHI U KOHTP MPUMEDBI,
MCII0JIb30BaTh METOJ, MATEMAaTUYECKON NHIYKIIVH;
IIPOBOAMTD JJOKA3aTEIbCTBEHHbIE PACCYKICHUSI IPU
pEILIEeHNN 3a]a4, OLIEHUBATh JIOTMYECKYIO IPABUIIBHOCTD
pacCy X IEHUI;

IIPy 02 ymeTh onepupoBaTh MOHATUSMU: MHOKECTBO,
MOJIMHO’KECTBO, ONEPALINY HaJ MHOKECTBAMU; YMEHHE
MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar 1is
ONMCAHUS PeaIbHBIX IIPOLECCOB U SIBJICHUI NPU pelIeHUH
3ajiay, B TOM 4YHCJIEe U3 JPYTUX yU4eOHbIX IPEAMETOB;

ITPy 03 ymeTs onepupoBaTh NOHIATUAMHU: Irpad, CBA3HBIN
rpad, nepeBo, KUK, rpad Ha TUIOCKOCTH; YMEHUE 3a/1aBaTh U
OIUCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; HCIIOJIB30BATh
rpadbl Ipu pelIeHUH 3a/1a4;

ITPy 04 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU:
coueTaHue, epecTaHOBKa, YUCIO COUETaHUH, YHUCIIO
nepecTaHoBOK; OMHOM HbloTOHA; yMEHHE TPUMEHSTh
KOMOMHATOPHBIE (PaKThl U PACCYKJIEHUS AJIS PELICHUS 3a1a4;
ITPy 05 ymeTh onepupoBaTh NOHATUSMHU: HATypaJIbHOE




YHCII0, LIE0€ YUCII0, OCTATOK 110 MOAYJII0, pallMOHAIbHOE
YKCII0, UPPALMOHAIBHOE YUCIIO, MHOKECTBA HATYpPaJIbHbIX,
LIEJIbIX, PAllMOHANIBHBIX, JEMCTBUTEIBHBIX YHCET; YMEHUE
UCIOJIb30BaTh MPU3HAKHU JI€IUMOCTH, HANOOIbIINI 00LIHi
JeNuTeNb 1 HAaUMeHblee o011ee KpaTHOe, allrOPUTM
EBxnnza npu penieHuy 3a1a4; 3HaKOMCTBO € Pa3JIMYHbIMU
MO3ULIMOHHBIMH CUCTEMaMU CUUCIICHHUS;

ITPy 06 ymeTb cBOOOHO OTIEPUPOBATH MOHSATHUSIMH: CTCTICHB
C 1IEJIBIM [10Ka3aTeieM, KOPEHb HATyPaJIbHOW CTENIEHH,
CTEIEHb C PAllMOHAJIBHBIM I10KA3aTENIEM, CTEIIEHD C
JEHCTBUTEILHBIM TIOKA3aTelIeM, JIorapu(dM 4ncia, CHHYC,
KOCHHYC U TaHT€HC IPOU3BOJIBHOTO YHCJIA;

ITPy 07 ymeTs onepupoBaTh NOHITUAMHU: TOXKIECTBO,
TOKIECTBEHHOE NpeoOdpazoBaHue, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa YpPaBHEHUU U HEPABEHCTB, PABHOCUJIBHOCTh
YPaBHEHUM, HEPABEHCTB U CUCTEM, PALIMOHAJIBHBIC,
MppalMOHATIbHBIE, IOKa3aTeNIbHbIE, CTCIICHHBIE,
JorapupMHUEcKue, TPUTOHOMETPUUYECKHE YPaBHEHHUS,
HEPABEHCTBA U CUCTEMbI; YMEHUE PELlIaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3IUYHbIX IPUEMOB;
peliaTh ypaBHEHUs, HEPAaBEHCTBA M CUCTEMBI C TapaMETPOM;
IIPUMEHSTh YPABHEHUsI, HEPABEHCTBA, UX CUCTEMBI IS
pelIeHns MaTeMaTUYeCKUX 3ajiad U 3a7a4 U3 pa3iInyHbIX
oOacTeil HayKH U peanbHOM KU3HH;

ITPy 08 ymeTs cBOOOHO ONEpUPOBATh MOHATUSAMU: TpaduK
¢byHKIMM, 0OpaTHas QYHKIIUS, KOMIIO3ULUs (QYHKIUH,
JTUHeWHas QpyHKIUUs, KBaJpaTuyHas QyHKIHS, CTeIIeHHAs
(GyHKIUS C LIETBIM [T0Ka3aTeleM, TPUTOHOMETPUUECKHE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIUH,
MoKazaTesbHas 1 jorapudmudeckas QyHKIIUN; yMECHUE
CTpOUTH Tpadyka QyHKIUI, BBINOIHATH MPEOOPA30OBAHUS
rpaduKoB PYHKIUH; yMEHUE UCTIOJIb30BaTh TpaduKu
(GYHKUMH 17151 M3YYEHHUs IPOLIECCOB U 3aBUCHUMOCTEN IpU




peLICHUHN 3a71a4 U3 APYTHX YUeOHBIX IPEIMETOB U U3
peasbHOM JKU3HU; BeIpaXkaTh (popMysiaMH 3aBUCHMOCTH
MEX/y BeIMYMHAMHU; YMEHHE CBOOOHO OIIEPUPOBAThH
HOHATUSAMU: YETHOCTb (DYHKIIMH, IEPUOAUYHOCTh (PYHKIIUH,
OTPaHUYEHHOCTH (PYHKIIUU, MOHOTOHHOCTh (DYHKIIUH,
IKCTpeMyM (QYHKIMHU, HanOOJIbllIee U HAaUMEHbIIIee 3HaUeHUEe
(GYHKINU Ha TPOMEKYTKE; YMEHUE TIPOBOJUTH UCCIIEIOBAHHE
(GYHKIMU; YMEHHE UCIIOIb30BATh CBOMCTBA U Ipa KU
(byHKUIMU 1715 pelieHus ypaBHEHH, HEpaBEHCTB U 33/1a4 C
napameTpamu; n300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH
MHOXECTBA PEIICHUN YPaBHEHU, HEPABEHCTB U UX CUCTEM;
ITPy 09 ymeTs CBOOOJHO ONEpUPOBATh MOHATUAMMU:
[I0CJIEI0BATENBHOCTD, apudMeTHdecKas Iporpeccus,
reoMeTpHuecKas Mporpeccusi, 0eCKOHEUHO yObIBaroIas
IIPOrPECCHsl; YMEHHUE 3a1aBATh I10CIIEN0BATEIBHOCTH, B TOM
qucie ¢ TOMOLIbIO PEKYPPEHTHBIX (hopMyII;

ITPy 10 ymeTs onepupoBaTh NOHITUAMU: HENIPEPHIBHON
GyHKIMY, acCUMIOTOTHI Tpaduka GyHKIMM, TIepBasi U BTOpast
MIPOU3BOHAS (PYHKITHH, TCOMETPUUSCKUN U PUINICCKUIT
CMBICJI IPOU3BOIHOM, TIEpBOOOpa3Hasi, ONpeaAeIeHHbIH
MHTETpal; yMEHHE HaxX0UTh aCUMIITOTHI ITpaduka QyHKINN;
YMEHHE BBIYMCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHMUS,
YaCTOTHOI'O U KOMIO3UIMH (PYHKIINNA, HAXOAUTh YpaBHEHUS
KacaTeJIbHOU K TpaguKy GYHKIHU; YMETh HCIIOIb30BaTh
IIPOM3BOJIHYIO JUUISl MCCIIe10BaHus (QYHKIUH, TS
HAXO0X/IEHNS HAaWTy4Ilero peleHus MpUKIaaHbIX, B TOM
YHCIIe COLMANBbHO-9KOHOMUYECKUX U (PU3NYECKUX 3a/1ad, JJIs
OTNpeIeNIeHUs] CKOPOCTH U YCKOPEHUS; HaXOAUTD IIJIOLIaAN U
00BeMbI (PUTYp ¢ TOMOIIBIO UHTETpaia; IPUBOAUTH PUMEPHI
MaTeMaTHYeCKOT0 MOJIECIMPOBAHUS C TOMOIIBIO

TG epeHIaIbHbIX YPaBHEHUH;

IIPy 11 ymeTh onepupoBaTh MOHATHSIMH: KOMIIJIEKCHOE
YKCII0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb H




apryMeHT KOMIUIEKCHOTO YHcia, (opMa 3arnucu
KOMILJIEKCHBIX YHcel (FreoMeTpruIecKas,
TPUTOHOMETPUYECKas U anredpanydeckas); yMeTh
IPOU3BOUTH apU(PMETHUECKUE NEHCTBUS C KOMITJIEKCHBIMU
YKCJIaMU; IPUBOJUTH IIPUMEPHI UCTIOIb30BaHU
KOMIUIEKCHBIX YUCET;

ITPy 12 ymeTs CBOOOIHO ONIEPUPOBATH MOHITUAMU: CPEIHEE
apumeTHyecKoe, MeJiMaHa, HanboJbllIee U HaUMEHbIIIee
3HAYEHMS, pa3Max, JUCIEPCHUsl, CTAHJapTHOE OTKIOHEHUE JJIs
OIMCAHUS YUCIIOBBIX JAHHBIX; YMEHHUE UCCIIEI0BATh
CTaTHUCTUYECKHUE JIAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaMuecKuX METO0B U 3JIEKTPOHHBIX CPEACTB; I'papuuecKu
HCCJIEI0BATh COBMECTHBIEC HAOIIOEHUS C IOMOIIBIO
JyarpaMM pacCeuBaHUs U JINHEHHOW PErpeccuy;

ITPy 13 ymeTh HaXOAUTH BEPOSITHOCTH COOBITUH C
UCIOJIb30BaHUEM I'paUUeCKUX METOJ0B; IPUMEHATH JUIs
pelieHus 3a1a4 (popMyJIbl CIOKEHUSI U YMHOKEHUS
BEPOSTHOCTEN, (OPMYITy MOIHOM BEPOATHOCTH, (HOpMyITy
bepnymnu, komOuHaTOpHBIE (GAKTHI U (POPMYJIIBI; OLICHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHI; yMEHHE ONIEPUPOBATh
MOHATHUSIMM: CITy4yaiiHas BeJIMUMHA, paclpeiesieHue
BEPOATHOCTEN, MATEMaTHUECKOE OXKHUIAAHNE, TUCTIEPCHS U
CTaH/IapTHOE OTKJIIOHEHHE CIy4YailHOW BEIMYMHBI, PyHKINN
pacnpezeseHus U INIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOI0 U HOPMAJIBHOT'O pacIpeieleHHi; yMeHue
MCII0JIb30BaTh CBOMCTBA N3YUYEHHBIX paclpeesieHui AJis
peleHus 3a/1a4; 3HaKOMCTBO C MTOHATUSAMH: 3aKOH OOJIBIINX
qKCell, METO/Ibl BEIOOPOYHBIX UCCIIEI0BAaHUI; YMEHUE
NPUBOANUTE PUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YUCEI B
MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

ITPy 14 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU: TOUKA,
npsimMasi, I0CKOCTh, MPOCTPAHCTBO, OTPE3OK, JIy4, IUIOCKUN
yIoJ1, ABYTPaHHbIN YroJl, TPEXTPAHHBIN yrod,




IIEPECEKAIOIINECS, TTapaJIEIbHbIE U CKPELMBAOIIIUECS
IpsMble, apaJlIeIbHOCTh U NEPIIEHAUKYIAPHOCTD NMPSIMBIX U
IJIOCKOCTEH, YyroJl MeXAy IPSIMbIMH, YIOJI MEXAY IPSIMON U
IUIOCKOCTBIO, YTOJI MEX]Ty IUIOCKOCTSIMHU; YMEHHE
UCTIOJIb30BATh MPH PEIICHUH 33124 U3yUeHHbIE (PAKThI U
TEOpeMbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mephl
00BEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHE OIIepHpPOBATh
HOHATUSMH: MHOTOTPAHHUK, CEYEHUE MHOTOI'PaHHHUKA,
NPaBUIBHBIN MHOTOTPAHHUK, IPU3Ma, TUpamMuaa, purypa u
MOBEPXHOCTh BpALIEHUs, IMIMHJP, KOHYC, Iap, chepa,
pa3BepTKa OBEPXHOCTU CEYEHUS KOHYCa U LIWJIMHAPA,
napaJielibHble OCH MJIM OCHOBAaHUIO, CEYEHUE 11apa,
IUIOCKOCTB, Kacaromasicst cepsl, NUINHAPA, KOHYCa; YMEHUE
CTPOUTH CEUEHHE MHOTOI'PaHHHKA, H300paXkaTh
MHOTOT'PaHHHKH, (PUTYPBI ¥ IOBEPXHOCTH BPAIICHUS, HX
CEUEeHMsI, B TOM YHCIIE C IIOMOLIbIO 3JIEKTPOHHBIX CPEJCTB;
YMEHHE NIPUMEHSATH CBOWCTBA T€OMETPUUYECKUX PUTYD,
CaMOCTOSTENILHO (hOPMYJIUPOBATh ONPEIEICHUS H3yYaeMbIX
¢buryp, BbLABUTaTh TMIIOTE3bI O CBOWCTBAX U MPU3HAKAX
reoMeTpHuecKuX (puryp, 000CHOBBIBATh UM OMPOBEPIaTh
UX; YMEHUE MPOBOJUTH KiIaccuukanuio Gpuryp mno
Pa3IMYHBIM NIPU3HAKaM, BBIIIOJIHATH HEOOXOMMBbIE
JIOTIOTHUTEIbHBIE TOCTPOCHHUS;

ITPy 15 ymets cBOOOAHO ONEpUPOBATH MOHATUAMMU:
wiouaab GUrypel, o0beM QUrypbl, BEIUYHHA yTJa,
paccTosiHue OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IPSIMBIMU, PACCTOSTHUE MEXY TNIOCKOCTSMH, IIJIOLIA1b
cdepsl, MII0IA b TOBEPXHOCTH MUPAMUbI, IPU3MbI, KOHYCA,
WIMHApa, 00beM Ky0a, IpSMOYTOJILHOTO Napaiesienune/a,
MUPaMU/JIbI, TPU3MBL, WIMHIPA, KOHYCAa, 111apa; yMEHUe
HaXOJIUTh OTHOIIEHHE 00bEMOB MOTOOHBIX (QUTY;

IIpy 16 ymets cBOOOJHO ONIEPUPOBATH MOHITUSIMHU:
JIBUKEHHE, TApAJUIEIbHBIA IEPEHOC, CHMMETPHSI Ha




TUIOCKOCTH | B IPOCTPAHCTBE, TOBOPOT, IMpeodpa3oBaHUE
1o106us1, Mo100HbIE PUTYPBI; YMEHHUE paclio3HABATh PaBHbBIE
1 110/100HBIE (PUTYpBI, B TOM YHUCIIe B IPUPOJIC, HICKYCCTBE,
apXUTEKTYype; YMEHUE UCIIOIB30BaTh T€OMETPUUECKUE
OTHOILICHHUSI, HAXOIUTh TEOMETPUUECKHUE BEIIMUMHBI(IJIUHA,
yTOJ, TUIOoIalb, 00BEM) NP PELICHUH 3a/1a4 U3 IPYTHX
Y4eOHBIX TPEMETOB U U3 PEAbHOM KU3HH;

IIpy 17 ymeTh cBOOOHO ONIEPUPOBATH MOHATUSIMH:
MPSIMOYTOJIbHAS! CUCTEMA KOOPJIMHAT, BEKTOP, KOOPAMHATHI
TOYKH, KOOPJIUHATHI BEKTOPA, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOPA HA YUCIIO, Pa3JI0KEHNE BEKTOPA 110
0a3ucy, CKalsipHOE MPOU3BEACHHUE, BEKTOPHOE
MIPOU3BEICHUE, YTOJI MEXK/Ty BEKTOpaMH; YMEHUE
MCIIOJIb30BaTh BEKTOPHBII U KOOPIUHATHBINA METO JIJIs
pEIIeHUs] TEOMETPUUYECKUX 3a]1a4 U 3a7a4 IPYTUX YUCOHBIX
MIPEIMETOB;

IIPy 18 ymeTh MOAEIMPOBATH PEAIbHBIC CUTYAITUU Ha SI3BIKE
MaTEeMaTHKH; COCTaBJIATh BhIPAXKEHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a]1a4H,
MCCJIE0BATh OCTPOCHHBIE MOJIEIIN C UCIIOJIb30BAHUEM
ammapara anreopbl, HHTEPIIPETUPOBATH MOTyYESHHBIN
pe3yabTaT; CTPOUTh MATEMATUYECKHE MOJIEIH C IIOMOIIBIO
Tr€OMETPUUYECKUX MTOHSATUN U BETUYNH, pEIIaTh CBA3aHHBIC C
HUMH NPAKTHYECKHUE 33J]a4H; COCTABIIATh BEPOSATHOCTHYIO
MOJICJIb U UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJIbTaT;
pemaTh NpUKIaJIHbIE 3314l CPEICTBAMH MAaTEMaTHIECKOTO
aHaJlM3a B TOM YHCJIE€ COI[UATIbHO-3KOHOMUYECKOIO U
(hUBUYECKOTO XapaKTepa;

ITPy 19 ymeTs BbIOUpaATh MOAXOASIINN METOJ ISl PEIICHHUS
3a/1auy; MOHUMaHNE 3HAYUMOCTH MaTeMaTUKH B U3YUYEHUHN
MPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U SBICHUH;
yYMEHHE pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHKHU B
MCKYCCTBE, YMEHUE MPUBOAUTH NPUMEPHl MAaTEMaTHYECKUX




OTKPBITUH PYCCKOM U MUPOBOM MaTeMaTHYECKOW HAYKH

OK 02. Vcnonb3oBaTh
COBpEMEHHBIE CPEICTBA
MIOKCKA, aHaJN3a U
HWHTEPIPETAINH
nHpopManuu u
nH(pOPMAaLMOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJTHEHHUS 3a/1a4
npodeccnoHanbHOM
JeSITEIILHOCTH,

JIP 33 chopMHpOBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha
JUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCOZHAHUIO CBOETO
MeCTa B MTOJIMKYJIBTYPHOM MHPE;

JIP 34 coBepliiieHCTBOBAHKE SI3bIKOBOM M UMTATEIHCKOU
KYJBTYPBI KaK CPEJICTBA B3aUMOJICHCTBUS MEXKIY JIIOIbMH
Y TIO3HAHUS MUPA;

JIP 35 oco3HaHue IEHHOCTH HAy4YHOU e TEIbHOCTH,
TOTOBHOCTb OCYIIIECTBIIATh MPOEKTHYIO U
HCCJIEIOBATEIBCKYIO ACSITEIbHOCTh HHINBUAYATBHO U B
rpyIe.

MP 21 BnazneTs HaBbIKaMH MOJTY4YEHHS HHPOpPMALIUU U3
HMCTOYHHKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIbHO
OCYIIECTBIISITh TOUCK, aHAIHN3, CHCTEMATU3aLIUIO U
HWHTEPIPETANNIO HHPOPMAIIMH Pa3IHIHBIX BUIOB U (hOpM
MIPE/ICTABIICHHS;

MP 22 co3maBath TEKCTHI B pa3IUYHBIX (popmarax ¢
y4eTOM Ha3HaueHUs WH(GOpMaIlUU U ETIEBON ayAUTOPUH,
BbIOMpasi ONTUMANbHYIO (POpPMY MPEICTABICHUS U
BU3yaJIU3alUU;

MP 23 ornieHUBaTh JOCTOBEPHOCTD, JIETUTUMHOCTD
uH(pOpMaIlH, €€ COOTBETCTBHE MIPABOBBIM U MOPATBHO-
ATUYECKUM HOPMaM;

MP 24 ucnons3oBaTh cpeacTBa UHPOPMAIIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUH
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX 1 OPTaHU3ALMOHHBIX
3a/1a4 ¢ COOII0IeHneM TPeOOBaHMI S)PTOHOMHKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PeCypcocOepekeH s, TPABOBBIX
Y DTUYECKUX HOPM, HOPM WH(DOPMAITMOHHOM
0e30I1acHOCTH;

MP 25 BiiaieTh HaBbIKAMHU PACIIO3HABAHUS U 3AITUTHI

IIP6 05 yMeTh oneprpoBaTh MOHATHSAMHU: pAllMOHAIbHAS
(byHKUMsA, MOKazaTenbHast QyHKLHUS, CTeNeHHAas: (QYHKIINSA,
Jorapupmuueckas GyHKIUs, TPUTOHOMETPUUYECKHE
¢byHKuMU, oOpaTHBIE (PYHKIMH; YMETh CTPOUTH Tpa(UKH
U3yYEHHBIX (DYHKIIMIA, UCII0JIb30BaTh rpauKu IpU U3yUYSHUN
IIPOLIECCOB U 3aBUCUMOCTEM, IIPU PELIEHUH 3a]1a4 U3 IpyruxX
y4eOHBIX IPEMETOB U 3a]jau U3 pealIbHOM KHU3HH; BBIPAXKATh
(dopMyIaMu 3aBUCIMOCTH MEX/y BETMUYNHAMU;

TPy 07 ymeTb onepupoBaTh MOHATHSAMHU: TOXKIECTBO,
TOJIECTBEHHOE ITpe0Opa3oBaHne, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEpPAaBEHCTB, PABHOCUIIBHOCTb
YpaBHEHUM, HEPABEHCTB U CUCTEM, PALIMOHAIIbHBIE,
uppalnyoHalbHble, T0Ka3aTeIbHbIE, CTCIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUIECKHE YPaBHEHHUS,
HEPaBEHCTBA U CUCTEMbl; YMEHHE pelaTh ypaBHEHHUS,
HEPABEHCTBA U CUCTEMBbI C IIOMOILBIO PA3JIUYHbIX IPUEMOB;
pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpOM;
NPUMEHSTH YpaBHEHHsI, HEPABEHCTBA, MX CHUCTEMBI JIJIs
pelLeHHst MaTeMaTUYeCKUX 3a/1ad U 33/1a4 U3 pa3InyHbIX
o0racTell HayKu U pealbHOM JKHU3HH;

ITPy 16 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU:
JBUKEHHE, TapaJUIeIbHbIA IEPEeHOC, CHMMETPHS Ha
IUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT, Ipeodpa3zoBaHue
110100151, M0100HbBIE PUTYPBI; YMEHUE PacliO3HABAaTh PABHbIE
U O00HbIE (DUTYPBI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
apXUTEKType; YMEHUE UCIIOJIb30BaTh T€OMETPUUECKUE
OTHOILIEHUSI, HAXOIUTh T€OMETPUUECKHE BEIMUUHBI(JINHA,
yToJ, TUIoIaib, 00BEM) NP PELICHUH 3a/1ad U3 IPYTHX
y4eOHBIX IPEIMETOB U U3 PeaTbHOM KU3HHU;




uHpopManuu, HHHOPMAIIMOHHOH 0€301MacHOCTH

OK 03. [InanupoBaTh u
pean30BBIBATh
coOCTBEHHOE
poeCCHOHATILHOE U
JMYHOCTHOE Pa3BHUTHE,
PEIIPUHIMATEIBCKY IO
JICSTEIIbHOCTD B
npodheCCHOHATLHON
cdepe, UCTIONB30BaTh
3HaHUS 110 PUHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYAIIHSX;

JIP 12 chopMHUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS,
3TUYECKOTO IIOBEJCHUS;

JIP 13 criocoOHOCTh OLIEHMBATh CUTYalMI0 UM IPUHUMATD
OCO3HAHUE PEIICHUS, OPUEHTUPYSACh HA MOPAJIBHO-
HPaBCTBEHHbIC HOPMBI U IIEHHOCTH;

JIP 14 oco3HaHue JUYHOTO BKJIaJa B IOCTPOCHUE
YCTOWYMBOTO OYyIyIIETO;

JIP 15 O0TBETCTBEHHOE OTHOILIICHUE K CBOUM POJUTEISAM U
(uM) IpyruM 4ieHaMm CeMbH, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHUS IEHHOCTEH CEMEMHOM )KU3HU B
COOTBETCTBUU C TPAIULIUIMHU Hapo 0B Poccuu;

MP 36 camOCTOSATENBHO OCYLIECTBIISTh IO3HABATEIbHYO
JIeSATEeTbHOCTD, BBISIBJISTH TPOOJIEMBbI, CTABUTH U
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON
JIESATETbHOCTH M )KU3HEHHBIX CUTYyaIUsX;

MP 37 camOoCTOSITEIbHO COCTABIIATH IJIaH PEIICHUS
pOOJIEMBI C YIETOM UMEIOIINXCSI PECypPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U NPEJICTABICHUN;

MP 42 naBath OLIEHKY HOBBIM CHUTYAIlUsIM, BHOCUTH
KOPPEKTUBBI B JESATEIBHOCTD, OLIEHUBATh COOTBETCTBUE
pe3yIabTATOB LEIIM

MP 43 BnaseTs HaBbIKAMH 1103HABATEIbHOM pediekcun
KaK OCO3HaHUS COBEPIIAEMBIX JEUCTBUIA U MBICIUTEIIbHBIX
MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAaHUI; UCIIOJIb30BATh
npueMbl peJIeKCuu AJIs OLIEHKH CUTYalluu, BbIOOpa
BEpPHOTO PEIICHNUS;

MP 44 ymeTh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO
MPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

JIP 38 cdopmMupoBaHHOCTH BHYTPEHHEW MOTHBAIINH,
BKJIFOYAIOUIUH CTPEMIIEHUE K IOCTUKEHUIO LIETU U YCIIEXY,
ONTUMHU3M, HHUIIMATHBHOCTh, YMEHUE JICHCTBOBATb,

IIP6 03 ymeTb onepupoBaTh MOHATUSIMU: PALIIOHATILHEIE,
UppalMoOHaIbHbIC, TOKa3aTelIbHbIE, CTCIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI;

ITP6 10 ymeTs onepupoBaTh NOHATUSAMU: MHOTOTPaHHUK,
ceueHre MHOTOTpaHHHKa, KyO0, mapaienenurne, Ipu3ma,
nupamMuia, GUrypa 1 HoOBEepXHOCTh BPALICHHUS, [IHIUHIID,
KOHYC, I1ap, cepa, ceueHus: Gurypbl BpaleHus, MI0CKOCTb,
Kacaromasicsi cepsl, MUITUHIPA, KOHYCa, TUIOIAb
MOBEPXHOCTU MUPAMU/IBL, IPU3MBI, KOHYCA, [IMIUHAPA,
iomaab chepsl, 00beM Ky0a, MPSIMOYTOILHOTO
napajuieNienuneaa, TMpaMubl, IPU3MbL, IIMIIMHIPA, KOHYCA,
mrapa; yMeHHue U300pakaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpaIlleHUs1, UX CEYEHUS OT PYKH, C TOMOUIbIO YEPTEIKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPE/ICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHUE
pacrno3HaBaTh [PaBUIIbHbIE MHOIOIPaHHUKY;

ITP6 13 ymeTh onepupoBaTh MOHATUAMU: MPSAMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPIAUHATHI TOUKHU, BEKTOP,
KOOpPJMHATBI BEKTOPA, CKAISIPHOE IPOU3BEACHHE, YTOJI
MeXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIEHIE BEKTOPA
Ha YHUCJI0; HAXOAUTH C TOMOILBIO N3YYEHHBIX (hopMy
KOOPJMHATHI CEpEANHBI OTPE3KA, PACCTOSIHUE MEXIY ABYMSI
TOYKaMH;




HWCXOJIS M3 CBOMX BO3MOXKHOCTEIA;

JIP 39 chopMHpOBaHHOCTH AMITATHH, BKIFOYAIOIICH
CIIOCOOHOCTh MTOHUMATh IMOLIMOHAIILHOE COCTOSIHUE
JIPYTHUX, YYUTBIBATh €0 MPU OCYIIECTBICHUU
KOMMYHHKAITIH, CIIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHUIO;

JIP 40 chopMHUPOBaHHOCTH COIIUATBHBIX HABBIKOB,
BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTpaNBaTh OTHOILICHUS C
JIPYTHMH JIIOJIbMH, 3a00THTCSI, IPOSIBIISATH HHTEPEC U
pazpeuaTh KOHQIUKTHI

OK 04. DpdextuBHo
B3aUMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTUBE
Y KOMaH/JIC;

MP 09 BiaieTb HaBbIKAMU y4e€OHO-HCCIIEIOBATEIHCKON
IIPOEKTHOM U COLIMAIIBHON JEATEIILHOCTH;

MP 30 noHMMAaTh ¥ UCTIOIB30BATH MPEUMYIIIECTBA
KOMaHIHOW M UHAMBHUyaTbHON paboThI;

MP 32 npuHuMaTh 11€JIM COBMECTHOM JESATEIHLHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS 110 €€
JOCTH>)KEHHIO: COCTAaBJIATH IUIaH IEUCTBUM, paclpeaeiaTh
POJIM C Y4ETOM MHEHHH y4aCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOW PabOTHI;

MP 07 koopAMHUPOBATH U BBINOJIHATE pabOTy B YCIOBHIX
peaIbHOTO, BUPTYAJIbHOT'O M1 KOMOWHHUPOBAHHOTO
B3aMMOJEICTBUS;

MP 35 ocy1iecTBisATh HO3UTUBHOE CTPATETMYECKOE
MIOBEJICHUE B PA3JINYHBIX CUTYaLUsX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM

MP 45 npuHUMAaTh MOTHUBBI U APIYMEHTBI JPYTHX JIFOAEH
IIPU aHAJIU3€E PE3YJITATOB AEATEIbHOCTH;

MP 48 npusHaBaTh CBOE IPaBO U NMPABO APYTUX JOACH Ha
OIINOKH,

MP 49 pa3BuBaTh ClIOCOOHOCTH TOHUMATh MUP C MO3UIUH
JIPYroro 4egoBeKa

IIP6 8 ymeth onepupoBaTh MOHITHAMU: CITYyYaHHBIN OIBIT U
cilydaifHOe COOBITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS;
YMEHHUE BBIYHCIISTh BEPOSTHOCTH C UCTIOIH30BAHUEM
rpaMuecKux METO/I0B; IPUMEHATh (POPMYJIBI CII0XKEHUS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PaKTHI 1
(bopMyJIbl IPU pEeLIEHUH 3a]1a4; OLIEHUBATh BEPOATHOCTH
peasibHbIX COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMU
BEJIMYMHAMU; YMEHHUE TPUBOAUTH IPUMEPHI MOSIBICHUS
3aKOHa OOJIBIIMX YHCENT B IPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX;

ITPy 06 ymeTs cBOOOAHO ONEPUPOBATH MOHATUSMU: CTETIEHb
C LIeJIBIM TTOKa3aTesieM, KOPeHb HaTypajbHOM CTENeHH,
CTETIeHb C PAlMOHAIILHBIM ITOKa3aTelIeM, CTETICHb C
JeMCTBUTENIBHBIM MIOKA3aTeNIeM, JiorapudM 4ucia, CHHYC,
KOCHHYC U TAHT€HC IPOM3BOJIBHOTO YHCIIA;

ITPy 08 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU: TpapuK
¢byHKIMHN, 0OpaTHas QYHKIUS, KOMIIO3ULUS (QYHKIUH,
JTUHeWHas QyHKILUS, KBaJpaTuyHas QyHKIHS, CTeIIeHHAs
(GYHKIHS C TIEJTBIM ITOKa3aTelleM, TPHTOHOMETPHUYECKHE
¢byHKIMH, 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIUH,
MoKazaTesbHas 1 iorapumudeckas QyHKIIUN; yMECHUE
CTpOUTH Tpadyka QyHKIUI, BBINOIHATE MIPEOOPa30OBAHUS
rpaduKoB PYHKIMH; YMEHHE HCTOJIb30BaTh rpaduKu




(bYHKUMH 1715 U3YYEHHUs IPOLIECCOB U 3aBUCHMOCTEN IpU
pELIeHUH 3aJa4 U3 IPYTUX Y4eOHbIX IPEIMETOB U U3
peanbHOM JKU3HU; BRIpaXKaTh (pOpMyTIaMH 3aBHCUMOCTH
MEX]y BEIMYMHAMU; CBOOOIHO ONEPUPOBATH MOHATHIMMU:
YEeTHOCTh (PYHKILINH, IEPUOAUIHOCTD (DYHKIIUH,
OrPaHUYEHHOCTh ()YHKIIMH, MOHOTOHHOCTb (DYHKILIUH,
AKCTpeMyM (YHKITUU, HAUOOJIbIIICe U HAUMEHbBIIICE 3HAYCHHEC
(GYHKIMU Ha IPOMEKYTKE; YMETh IIPOBOJUTH UCCIIEI0BaHHE
(GYHKIMHU; yMETh UCHOJIb30BATH CBOMCTBA U TPaPUKH
(GyYHKLIMU 1715 pellieHs] ypaBHEHHH, HEpaBEHCTB U 3a/1a4 ¢
napameTpamu; n300pakaTh Ha KOOPAWHATHOH IIIOCKOCTH
MHOYECTBa PELICHUN YPaBHEHUI, HEPABEHCTB U UX CHCTEM;

OK 05. OcymiecTBisTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHHKAIMIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit ®enepanun
C Y4eTOM 0COOEHHOCTEMH
COLIMAJILHOTO U
KyJIbTYPHOT'O KOHTEKCTA;

JIP 16 screTtnyeckoe OTHOLIEHUE K MUPY, BKIIIOYast
3CTETUKY OBbITa, HAYYHOIO U TEXHUYECKOI'O TBOPUECTBA,
CHOpTa, TPyJa U OOIIECTBEHHBIX OTHOIICHHIA;

JIP 17 ciocoOHOCTh BOCIIPUHUMATH Pa3JIMYHbIC BUIBI
UCKYCCTBa, TPaJULIUU U TBOPUECTBO CBOETO U JAPYTUX
Hapo0B, OLLYIIAaTh YMOLMOHAIIEHOE BO3/IEHCTBUE
UCKYCCTBa;

JIP 18 yOex1eHHOCTh B 3HAUUMOCTH JUIsl TMYHOCTH U
oO1iecTBa 0TEUECTBEHHOTO U MUPOBOI'O HCKYCCTBa,
ATHUYECKUX KYJBTYPHBIX TPAJULMI U HAPOAHOTO
TBOPYECTBA;

JIP 19 roTOBHOCTB K CaMOBBIPAKEHUIO B Pa3HBIX BUAAX
HCKYCCTBa, CTPEMJICHUE MPOSBIISATH KAaUeCTBAa TBOPUYECKOM
JMYHOCTH;

MP 26 ocymiecTBIsATh KOMMYHHUKAIIMU BO BceX cepax
KU3HU;

MP 27 pacrio3HaBaTh HEBEpOAIBbHBIC CPEICTBA OOIIEHUS,
IIOHMMATh 3HAYEHUE COLIMAJIbHBIX 3HAKOB, PACIIO3HABATh
MPENOCHUIKY KOHQIIMKTHBIX CUTYallUi U CMSTYaTh
KOH(JIUKTBI;

MP 29 pa3BepHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY

ITPy 12 ymeTs onepupoBaTh NOHITUAMHU: CPEIHEE
apu¢meTnyecKoe, MeJiana, HanboJbllee U HauMEeHbIIIee
3HAYEHUs, pa3Max, TUCIEPCUsi, CTAaHJaPTHOE OTKJIOHEHHE
YHCIOBOr0 HAOOPa; yMETh U3BJIEKaTh, HHTEPIIPETUPOBATh
uH(pOpMaLIKIO, IPEJICTABICHHYIO B TA0IUIaX, HA
JuarpaMmmax, rpadukax, OTpa)karollyto CBOMCTBA pealbHbIX
MPOIIECCOB U SIBJICHUH; TIPEICTABIATH HHPOPMALIUIO C
MOMOIIBIO TaOJIMII U TUarpaMM; UCCIe10BaTh
CTaTHUCTUYECKHUE JIAHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaMuecKuX METO0B U 3JIEKTPOHHBIX CPE/ICTB;

ITP6 09 ymeTs onepupoBaTh NOHITUSIMU: TOUKa, IIpsiMas,
IJIOCKOCTB, IPOCTPAHCTBO, ABYTPAaHHBIN yroi,
CKpEeIIMBAaIOIINECs PSIMbIE, TAPAIIIEIbHOCTh U
NEPIEHIUKYJISIPHOCTD MPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY
MPSIMBIMU, YTOJI MEKY MPSIMON U INIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHuEe MEXIy MPSMBIMU, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMU; YMETh MCIOJIb30BaTh IIPU PEILIEHUH 3a4a4
M3Yy4YEeHHbIE (PaKThl U TEOPEMBI IUIAHUMETPHUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOLIETO MUPA;




3pCHUS C UCIIOJIB30BAHUCM A3BIKOBLIX CPCIACTB

OK 06. ITposiBisiTh
rpak1aHCKO-
MaTPUOTUYECKYIO
MIO3UILIMIO,
JEMOHCTPUPOBATH
OCO3HaHHOE IOBEJICHUE
Ha OCHOBE
TpaAUIIMOHHBIX
00I11eYeI0BEYECKUX
IICHHOCTEH, B TOM YHCJIIC
C YYETOM rapMOHU3ALUU
MEKHALlMOHAJIbHBIX U
MEXKPEJIIUTNO3HBIX
OTHOILUEHUH, IPUMEHATh
CTaHIapThl
AHTUKOPPYILIHOHHOTO
MOBEJICHUS;

JIP 02 oco3HaHue CBOMX KOHCTUTYLMOHHBIX IIPaB U
00s13aHHOCTEH, YBaKECHHUE 3aKOHA U IIPABOIIOPSIKA;

JIP 03 npuHsTHE TPAJUIIMOHHBIX HAIIMOHAIBHBIX
00LIeYETI0BEYECKUX TYMAaHUCTUUECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

JIP 04 roTOBHOCTH IPOTUBOCTOSTH UAE0JIOTHH
JKCTpEeMH3Ma, HallMOHAIN3Ma, KceHo(hoouu,
JUCKPUMHUHALIMU 110 COUUAIBHBIM, PEIIUTUO3HBIM,
PacoBbIM, HALIMOHAJIbHBIM IIPU3HAKaM;

JIP 05 roToBHOCTH BECTH COBMECTHYIO JI€ATEIBHOCTh B
MHTEpecax rpaKJaHCKOro 00IIeCTBa, y4acTBOBAThH B
caMOyTIpaBJICHUH B 00111e00pa30BaTeIbHON OpraHU3auy 1
JIETCKO-FOHOUIECKUX OpraHU3alusiX;

JIP 06 ymeHue B3auMOJICHCTBOBATh C COITMATIBHBIMU
WHCTPYMEHTAMH B COOTBETCTBUU C X QYHKIUIMU U
Ha3HAYEHHEM;

JIP 07 roTOBHOCTbh K TYMaHUTAPHON U BOJIOHTEPCKOM
JeSITEIIbHOCTH;

JIP 08 chopMUpOBaHHOCTH POCCHICKOM TpaXK AaHCKOU
UJEHTUYHOCTHU, TaTPUOTHU3MA, YBAXKEHUSI K CBOEMY HApO.y,
4yBCTBa OTBETCTBEHHOCTH nepesa PoauHoi, roproctu 3a
CBOM Kpai, CBOIO POJIMHY, CBOM SI3bIK U KYJIBTYpY,
IIPOLIIOE U HACTOALEE MHOIOHALMOHAIILHOTO HapoJa
Poccuu;

JIP 09 11eHHOCTHOE OTHOLIEHHE K FOCYAapCTBEHHBIM
CHUMBOJIaM, HICTOPUUECKOMY U IPUPOJHOMY HACIEIUIO,
NaMATHUKaM, TPaJAULUSIM HapooB Poccun, TOCTHREHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE TEXHOJIOTUSIX U
TPYZE;

JIP 10 uneitnas yoexa1eHHOCTh, TOTOBHOCTb K CITY>KEHHUIO
U 3aIlUTe OTEYECTBA, OTBETCTBEHHOCTH 3a €r0 CYb0Y;
MP 09 oBnajeHre HaBBIKAMH Y4€OHO-HCCIIEIOBATEHCKOM,

IIP6 12 ymeTh onepupoBaTh NOHATUSIMU: MPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, KOOPAUHATHI TOUKHU, BEKTOP,
KOOPJHMHATBI BEKTOPA, CKAJSIPHOE IIPOU3BEACHUE, YTOJI
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEIEHUE BEKTOPA
Ha YHUCJI0; HAXOAUTh C TOMOILBIO N3Y4YEHHBIX (hopMyJT
KOOpJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMS
TOYKaMU;

I1P6 14 ymeTs BBIOMpATH MOAXOISIINI U3YYSHHBIA METO/
JUI PELIeHUs 3ajauy, paclio3HaBaTh MaTeMaTHUECKUe (aKThl
Y MaTeMAaTUYECKUE MOJENN B IPUPOAHBIX U OOLIECTBEHHbIX
ABJICHUSX, B UCKYCCTBE; YMEHHUE IPUBOJUTH IIPUMEPHI
MAaTE€MaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTeMaTHYECKON HAYKH;

ITP6 08 ymeTh onepupoBaTh MOHATUSIMH: CIIyYailHBIA OMBIT U
cilydaifHOe COOBITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS;
YMETb BBIYUCIISATH BEPOATHOCTD C UCIIOJIb30BAHUEM
rpaMuecKux METO/I0B; IPUMEHATH (POPMYJIbI CIIOXKEHUS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI 1
(bopMyJIbI IPU pelIeHUH 3a/1a4; OLIEHUBAaTh BEPOATHOCTH
peasbHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4allHBIMU
BEJIMYMHAMU; YMEHHE ITPUBOIUTH IIPUMEPHI NOSIBIICHUS
3aKOHa OOJIBIIMX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX;




IIPOCKTHOM ¥ COLMATIbHOM IEATEIbHOCTH

OK 07. ConeiicTBOBaThH
COXpaHEHUIO
OKpYKarollen Cpeibl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HAHUSI 00
W3MCHCHUU KIIMMaTa,
MIPUHIIMITBI OEPEKITMBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUsX;

JIP 30 He npyHUMATh IEUCTBUSI, HPUHOCSIIEE BPET
OKpYXaroIlIeH Cpeae;

JIP 31 ymeTh MpOTHO3UPOBATh HEOIATONIPHUSATHBIC
9KOJIOTMUYECKNE TIOCIEACTBUSI IPEATIPUHUMAEMBIX
JIEUCTBUM, IPEIOTBPALLIATh UX;

JIP 32 pacuupuTh OMbIT ACSITEIBHOCTA SKOJIOTUYECKON
HaIlpaBJIECHHOCTH;

MP 05 pa3pabarbiBaTh IUIaH pelIeHUs IPoOIEeMbI ¢
Y4ETOM aHaJI13a UMEIOLINXCSI MAaTEPUATIbHBIX U
HeMaTepualbHbIX PECYPCOB;

MP 17 ocymiecTBIsATh LEICHAIPABICHHBINA TOUCK
IepeHoca CpeiCTB U CIOCOOOB EHCTBUS B
npohecCHOHANBHYIO CPEey;

MP 18 ymeTb nepeHOCUTh 3HaHUS B IIO3HABATEIbHYIO U
MPAKTHUYECKYIO0 00JIaCTH KUZHECATEIbHOCTH;

MP 34 npennaraTh HOBbIE IPOEKTHI, OLIEHUBATH UAEH
MO3ULIMA HOBU3HBI, OPUTUHAIIBHOCTH;

MP 38 naBatb O1IEeHKY HOBBIM CUTYyallUsIM, BHOCUTh
KOPPEKTHUBBI B AE€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE
pPe3yJIbTATOB LEJISIM

ITP6 04 ymeTh onepupoBaTh MOHATUSIMH: (HYHKITHS,
HenpepbIBHAs QYHKIHS, TPOU3BOIHAS, IEPBOOOpaA3Has,
OTpe/IeNIEHHBIH HHTErpall; yMETh HAXOIUThH POU3BOIHbBIE
AIIEMEHTAPHBIX (DYHKIMHA, HCIIONIB3YS CIIPABOYHbIE
MaTepuaibl; UCCIE0BATh B MPOCTEUIINX CIIydasiX QyHKIUU
Ha MOHOTOHHOCTB, HAXOJUTh HAHOOJIbIIIEE U HANMEHBIIIEE
3HaYeHUe QPYHKIMIA; CTPOUTH I'paduKU MHOTOUJICHOB C
MCII0JIb30BaHUEM alapaTa MaTeMaTHYECKOr0 aHaIu3a;
MPUMEHSTH IPOU3BOIHYIO MPU PELICHUH 3a/1a4 HA JIBUKCHHE;
pelaTh IPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4l HA
HauOoJIbIlIee U HAaMMEHbIIIee 3HAUCHHU s, HAa HAXOXKICHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

IIp6 11 ymeTs onepupoBaTh NOHATUSAMU: JBUKEHUE B
IIPOCTPAHCTBE, 0J00HBIE (PUTYPBI B IPOCTPAHCTBE;
UCIOJIb30BaTh OTHOIICHUE TUIONIA IeH TTOBEPXHOCTEH U
00BbeMOB TOAOOHBIX (UTYp TPU PEIICHUH 3a/1a4;

IT1P6 12 ymeTh BBIUUCIATH T€OMETPUUECKHIE BETUIHHBI
(mymuHa, yrou, miomab, 00beM, M0 s TOBEPXHOCTH),
MCIOJIb30BaTh U3yUEHHBIE (DOPMYIIBI U METOMBL;

IIK 5.1. Cobuparp
WCXOJHBIC JTAHHBIC JIJIS
pa3pabOTKU POCKTHOM
JOKYMEHTAIlUU Ha
UHPOPMAIIMOHHYIO
CUCTEMY

JIP 25 roToBHOCTH K aKTUBHO JIEATEILHOCTH
TEXHOJIOTHYECKON U COLMAIBHON HAIIPaBIECHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, JIAHUPOBATH U
CaMOCTOATENIbHO BBITOJIHATH TAKYIO JIESITEIbHOCTB;

JIP 34 coBepiIeHCTBOBAHME SI3bIKOBOM M UMTATEIBCKOU
KYJIBTYPBI KaK CPEACTBA B3AUMOJACHCTBUS MEXKY JIFOJbMHU
Y MIO3HAHUS MUDA;

JIP 35 oco3HaHue IEHHOCTH HAy4YHOU eI TEIbHOCTH,
TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO eI TEIbHOCTh MHANBUIYAJIbHO U B
rpymie.

MP 01 camocrosiTesbHO POPMYIUPOBATH U

ITP0 05 ymeTs onepupoBaTh NOHATHUAMHU: PallMOHAJIbHAS
GbyHKIMS, TOKa3aTenbHas QyHKIUS, CTeNIeHHas QyHKIMS,
Jorapupmuueckas GyHKIUs, TPUTOHOMETPUUYECKHE
¢byHKIMM, 00paTHbIE (YHKIUU; YMETh CTPOUTH rpapuKu
U3yYEHHBIX (DYHKIIMIA, UCII0JIb30BaTh rpauKu IpU U3yUYSeHUN
IIPOLIECCOB U 3aBUCUMOCTEH, P pELIeHNH 334 U3 IpYyrux
y4eOHBIX IPEAMETOB U 33Jau U3 pealbHOM KHU3HH; BHIPAXKATh
(dbopMysiaMu 3aBUCUMOCTH MEXIY BEIMUNHAMU;

ITP0 10 ymeTs onepupoBaTh NOHATUSAMU: MHOTOTPaHHUK,
CceUYeHHe MHOTOTpaHHMKa, KyO, mapajienenune, Ipu3mMa,
nupamMuia, GUrypa 1 HoBepXHOCTh BPALICHUS, [IUITUHIID,
KOHYC, I1ap, cdepa, ceueHusi GuUrypbl BpalleHusi, INOCKOCTh,




AKTyaJIM3UPOBATh MPOOIEMy, pacCMaTPUBATh €€
BCECTOPOHHE;

MP 05 pa3pabarbiBaTh IU1aH pelIeHUs TPoOIeMbI ¢
Y4ETOM aHaJIu3a UMEIOIITUXCSI MAaTepUATIbHBIX U
HEMaTepUATBHBIX PECYPCOB;

MP 09 BaseTh HaBbIKAMHU y4€OHO-UCCIICIOBATEIBLCKON U
MIPOEKTHOM JIeATETHPHOCTH, HABBIKAMU Pa3pEIICHUS
npo0Jem;

MP 10 cr10coOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSITEIIBHOMY TTOMCKY METOJIOB PEIICHHS
MPAKTUYECKHX 337249, IPUMEHEHHUIO Pa3IMYHBIX METOOB
MO3HAHUS,

Kacarorasicsi cepsl, UINHIPA, KOHYCa, TUIOIAIb
MOBEPXHOCTHU MMPaMM/Ibl, IPU3MBI, KOHYCa, IWINH/pA,
wiomank chepsl, 00beM Ky0a, MPSIMOYTOILHOTO
napaiesenunesa, IupaMuabl, PU3Mbl, LWIHHIPA, KOHYCA,
apa; yMeHHUe U300pakaTb MHOTOTPAaHHUKH U TIOBEPXHOCTH
BPALLEHUS, UX CEUEHHSI OT PYKH, C IIOMOIIbIO YEPTEIKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; YMEHUE
pacrio3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh [IPaBUIIbHBIE MHOI'OIPaHHUKY;

IIP6 11 ymeTh onepupoBaTh NOHATUSIMU: IBUKEHUE B
IIPOCTPAHCTBE, 0J00HBIE (PUTYPBI B IPOCTPAHCTBE;
UCIOJIb30BaTh OTHOLIEHHUE IJIOLIa el TOBEPXHOCTEH U
00BbeMOB TOAOOHBIX (DUTYp TPU PEIICHUH 3a/1a4;

IIp6 12 ymeTh BBIYUCIATH T€OMETPUUECKUE BEIMUUHBI
(mymuHa, yrou, miomaab, 00beM, M0 s TOBEPXHOCTH),
UCIMOJIb30BaTh U3yUYEeHHbIE (POPMYJIIbI U METO/IbI;

ITP6 13 ymeTs onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAS
cucTeMa KOOpJMHAT, KOOPJHHATHI TOUKHU, BEKTOD,
KOOpJMHAThl BEKTOPA, CKAISIPHOE ITPOU3BEACHUE, YTOJl
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOpA
Ha YKCJI0; HAXOJUTh C MOMOUIbIO U3YYEHHBIX (hOpMYII
KOOpPJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMSI
TOYKaMH;

ITPy 03 ymeTh onepupoBaTh NOHATUAMU: Tpad, CBAZHBIN
rpad, nepeBo, KUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh U
OMMCHIBATh Tpadbl pa3IMuHbIMU CIIOCOOAMU; CIIONIb30BaTh
rpadsl Ipu pelIeHUH 3a/1a4;

ITPy 14 ymeTs cBOOOAHO ONIEPUPOBATH MOHATUSAMU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUN
yroJ1, IBYTPaHHBIA yIroJjl, TPEXTPaHHBIN YOI,
NIEPECEKAIOIINECS, TTApAJIEIbHBIE U CKPELUBAOLINECS
IpsiMble, TAPAIIENBHOCT U MEPIEHAUKYIISIPHOCTD MPSAMBIX U
IJIOCKOCTEM, YTOJI MEXAY NPSIMbBIMH, YTOJI MEXAY IPSIMON U




IJIOCKOCTBIO, YTOJI MEXTy IJIOCKOCTSIMU; YMEHHE
MCIIOJIb30BATh IIPU PEILICHUU 3a7a4 U3y4YeHHbIE (PAKThI U
TEOpPEMBI IIJITAHUMETPUU; YMEHUE OLIEHUBATH Pa3Mepbl
00BEKTOB B OKpPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBATD
HNOHSTUSIMU: MHOTOI'PaHHUK, CEUEHNE MHOTOTPAHHHUKA,
MPaBWJIbHBIN MHOTOTpaHHUK, IpU3Ma, upamMuia, Gurypa u
MOBEPXHOCTh BpalleHUs, IUIHHIIP, KOHYC, map, chepa,
pa3BepTKa NOBEPXHOCTU CEUYCHUSI KOHYCA U LIUIIMHAPA,
IapaJjuleJIbHbIE OCH UJIM OCHOBAHMIO, CEUEHHE 11apa,
IJIOCKOCTh, Kacaromascs chepsl, IINHAPA, KOHYCa; YMEHHE
CTPOUTH CEUYEHUE MHOI'OIPaHHUKA, H300paXxaTh
MHOTOTPaHHHUKH, PUTYPBI U IOBEPXHOCTU BPAIICHUS, UX
CEYEHHUs, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
yMEHHE MPUMEHATH CBOWCTBA T€OMETPUUYECKUX PUTYp,
CaMOCTOSITENIbHO (POPMYJIMPOBATH ONPEAEICHUS N3y4aeMbIX
¢buryp, BbIABUTATh THIIOTE3bI O CBOWCTBAX M MPU3HAKAX
reoMeTpUYecKuXx Guryp, 000CHOBBIBATh WJIN ONPOBEPraTh
UX; YMEHUE MPOBOJIUTH Ki1accuduxanuio Gpuryp mno
Pa3IMYHbIM NIPU3HAKAM, BBIIOJIHATH HEOOXOIUMBbIE
JIOTIOJTHUTEIIbHBIE TOCTPOCHHS;

IIK 5.4. IIpousBoauth
pa3paboTKy MoayJieit
nH(OPMaLMOHHON
CHCTEMBI B
COOTBETCTBHH C

TCXHUYCCKUM 3a1aHUCM.

JIP 25 roToBHOCTb K aKTUBHOM J€ATEIbHOCTH
TEXHOJIOTUYECKOM U COLMaIbHOW HalpaBIEHHOCTH,
CIOCOOHOCTh HHUITUUPOBATD, TUNIAHUPOBATH U
CaMOCTOSITENIbHO BBIMOJIHATh TAKYIO JESITEIbHOCTD;

JIP 34 coBepIiiieHCTBOBAHKE SI3bIKOBOM M YMTATEIHLCKOM
KYJIbTYpBI KaKk CPeJICTBA B3aUMOJICHCTBUS MEXY JIIOIbMU
Y TIO3HAHHS MUDA;

JIP 35 oco3HaHne IEHHOCTH HAYyYHOU JESTEIBHOCTH,
TOTOBHOCTH OCYIICCTBIIATH POCKTHYIO H
UCCIIEIOBATEIbCKYIO JeSITEIbHOCTh MHUBHIYaJIbHO U B
rpymre.

JIP 37 ChpopMHpOBaHHOCTH CaMOPETYJINPOBAHMUS,
BKJTIOYAOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATD

ITP6 05 ymeTs onepupoBaTh NOHATUAMU: pallMOHAIbHAS
(byHKUHMS, TOKa3aTenbHas QYHKLUsA, CTeNeHHas: QYHKINSA,
norapudmuueckas QyHKUNS, TPUTOHOMETPUYECKIE
¢byHKIMH, 0OpaTHBIE PYHKIMH; YMETh CTPOUTH TPaPUKH
M3YYEHHBIX (PYHKUUH, UCTIONB30BaTh IPAQUKU NpU U3yUEHUN
IIPOLIECCOB U 3aBUCUMOCTEM, TPU PELICHUH 3a]1a4 U3 IPYTUX
y4eOHBIX IPEIMETOB U 33]a4 U3 peaIbHOM KU3HH; BBIPA’KaTh
(dbopMynaMu 3aBUCUMOCTH MEX]y BETMUYNHAMU;

ITP6 10 ymeTs onepupoBaTh NOHATUSIMU: MHOTOTPaHHUK,
ceueHre MHOTOTpaHHUKa, Ky0, mapajiesenune, npu3ma,
nupamMu/ia, GUrypa u HOBEpXHOCTh BpallleHus!, UIUHP,
KOHYC, 11ap, cepa, ceueHust pUrypsl BpalieHus, MiI0CKOCTb,
Kacaromasicsi cepsl, IUINHIPA, KOHYCa, IUIOIAab




OTBETCTBEHHOCTD 32 CBOE TIOBECHUE, CITOCOOHOCTh
aJalTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSIM U
MPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY

MP 05 pa3zpabaTbIBaTh IIaH pelIeHUs TPOOJIEMBI C
Y4ETOM aHaJIN3a UMEIOLINXCS MaTEpUAIbHBIX U
HEMaTepUalIbHBIX PECYPCOB;

MP 06 BHOCUTH KOPPEKTUBBI B ACSTEIBLHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJSAM, OLICHUBATh PUCKU
MMOCJICCTBUI NEATCIbHOCTH;

MP 13 craButh u HOpMyJIHUpOBaTH COOCTBEHHBIC 33/1a4H B
00pa30BaTeNIbHON 1€ATEIbHOCTH U JKU3HEHHBIX
CUTyalusX;

MOBEPXHOCTH MMPAMHU/IbI, IPU3MBI, KOHYCa, IIWINH/IPA,
momazs chepsl, 00beM Kybda, pSIMOYTOJIBHOTO
napajuleJenune1a, TMpaMubl, IPU3MbL, IIMIMHPA, KOHYCA,
11apa; yMeHHue U300pakaTb MHOIOI'PAaHHUKU U MIOBEPXHOCTH
BpAICHUS, X CEUYCHHSI OT PYKH, C TOMOIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; YMEHHE
pacrno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh [IPABUIIbHBIE MHOTOTPAHHUKHY;

ITP0 11 ymeTs onepupoBaTh NOHATUAMU: JBUKEHUE B
IIPOCTPAHCTBE, NOA0OHbIE (PUTYPHI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOILICHHE IIJIOIIAIEH TIOBEPXHOCTEN U
00BeMOB MOAOOHBIX (GUTYD MIPH PEIICHUH 3314,

ITP6 12 ymeThb BBIUUCIATH T€OMETPUUECKHE BETUUHHBI
(JuMHa, yroJ, MIouaab, 00beM, MJIOLIa (b TOBEPXHOCTH),
UCTIOJIB30BaTh H3y4YCHHBIE ()OPMYJIIBI M METOIBI;

ITP6 13 ymeTh onepupoBaTh MOHATUAMU: IPAMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPAUHATHI TOUKHU, BEKTOP,
KOOP/IMHATBl BEKTOPA, CKAIIPHOE MPOU3BEIEHHUE, YTOI
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIEHUE BEKTOPA
Ha YHUCII0; HAXOAUTh C TOMOILBIO U3YYEHHBIX (hopMys
KOOPJMHATHI CEpEANHBI OTPE3KA, PACCTOSIHIE MEXIY ABYMSI
TOYKaMU;

ITPy 03 ymeTh onepupoBaTh NOHITUAMU: Irpad, CBA3HBIN
rpad, nepeBo, UK, Tpad Ha INIOCKOCTH; YMEHHE 33/1aBaTh U
OMMCHIBATh Tpadbl pa3IMuHbIMU CIIOCOOAMH; HUCIIONIb30BaTh
rpadbl Ipu pelIeHUH 3a/1a4;

ITPy 14 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU: TOUKA,
npsimMasi, I0CKOCTh, MPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUN
yToJl, IByTPaHHBIM yrojl, TpeXIpaHHbIi yroJ,
nepeceKaroIuecs, napauie’abHble U CKPEIUBAOIIUECs
npsMble, TapaJlIeTbHOCTh U NEPIIEHAUKYISIPHOCTD MPSIMBIX U
TUTOCKOCTEH, YTOJl MEXKAY MPSMBIMH, YTOJI MEXY TIPSIMOM 1
IJIOCKOCTBIO, YTOJI MEXTY IIJIOCKOCTSIMU; YMEHHE




UCTIOJIb30BATh MPH PEIICHUH 33aa4 U3yUeHHbIC (PAKThI U
TEOpPEMBI IIJIJAHUMETPUH; YMEHUE OLICHUBATH Pa3MeEPhI
00BEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHE OIIepHpPOBATh
HNOHATHAMM: MHOIOI'DaHHUK, CEUEHNE MHOTOTPAHHHUKA,
NPaBUIBHBIN MHOTOTPAHHUK, IPU3Ma, TUpamMuaa, purypa u
MOBEPXHOCTh BpALIEHUs, IMIIMHJIP, KOHYC, ap, chepa,
pa3BepTKa OBEPXHOCTU CEUYCHMS KOHYCA U LIMIIMH/PA,
IapauleJIbHbIE OCU MM OCHOBAHMIO, CEUYEHHE 11apa,
IUIOCKOCTB, Kacaromasics cepbl, IINHAPA, KOHYCa; YMEHHE
CTPOUTH CEUEHHE MHOIOI'paHHHKA, H300pakaTh
MHOTOT'PaHHHKH, (PUTYPBI U TIOBEPXHOCTH BPAIICHUS, UX
CEYEHHUs, B TOM YHCJIE C TIOMOILBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NIPUMEHATH CBOWCTBA T€OMETPUUYECKUX PUTYD,
CaMOCTOSITENIbHO (hOPMYJIUPOBATh ONPEIEICHUS H3yYaeMbIX
¢buryp, BbLABUTaTh TMIIOTE3bI O CBOWCTBAX U MPU3HAKAX
reoMeTpHuecKuX (puryp, 000CHOBBIBATh UM ONPOBEPIaTh
UX; YMEHHUE MPOBOANTH KIACCHPHUKAIHIO (pUryp 1mo
pas3IMYHBIM NIPU3HAKAM, BBIIOJIHATH HEOOXOMBbIE
JIOTIOJIHUTEJIbHBIE IIOCTPOCHUS;

IIK 5.5. OcymiectBisaTh
TECTUPOBAHUE
MH(pOPMAITMOHHOM
CUCTEMBI Ha dTare
OTIBITHOM IKCIUTyaTalllH
¢ ¢pukcarmei
BBISIBJICHHBIX OIIMOOK
KOJMPOBAHUS B
pazpabaTbIiBaeMBbIX
MOJTYJISIX
MH(POPMAIMOHHOM
CUCTEMBI.

JIP 27 TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U
€aM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU;

JIP 33 chopMupoBaHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHS
HayKM U OOILIECTBEHHOM MPAKTUKHU, OCHOBAHHOT'O Ha
JMAJIore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHPE;

JIP 37 CpopmMupoBaHHOCTH CaMOperyIMpOBaHus,
BKJIFOUYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE MIOBE/IEHUE, CTIOCOOHOCTD
aJanTUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSIM U
MIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY';

MP 06 BHOCUTH KOPPEKTHUBBI B ACSATEIBLHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB EJISIM, OLIECHUBATh PUCKU

ITP0 05 ymeTs onepupoBaTh NOHATHUAMHU: PallMOHAJIbHAS
GbyHKIMS, TOKa3aTenbHas QyHKIUS, CTeNIeHHas QyHKIMS,
Jorapupmuueckas GyHKIUs, TPUTOHOMETPUUYECKHE
¢byHKIMHN, 00paTHbIE (QYHKIUU; YMETh CTPOUTH rpapuKu
U3yYEHHBIX (DYHKIIMI, UCII0JIb30BaTh rpauKu Ipu U3yUYSeHUN
IIPOLIECCOB U 3aBUCUMOCTEH, P pELIeHNH 334 U3 IpYyrux
y4eOHBIX IPEAMETOB U 33Jau U3 pealbHOM KHU3HH; BHIPAXKATh
(dbopMysiaMu 3aBUCUMOCTH MEXIY BEIMUNHAMU;

ITP0 10 ymeTs onepupoBaTh NOHATUSAMU: MHOTOTPaHHUK,
ceuYeHre MHOTOTpaHHMKa, KyO, mapajienenune, Ipu3ma,
nupamMuia, GUrypa 1 HoBepXHOCTh BPALICHUS, [IUITUHIID,
KOHYC, 1ap, cdepa, ceueHus: Gurypsl BpaleHus, I0CKOCTb,
KacaroImasicsi cepsl, HUINHIPA, KOHYyCa, TUIOIAIb
MOBEPXHOCTU MUPAMUJIbl, IPU3MBI, KOHYCA, IIMJIUHAPA,




MOCIICICTBUI JICITSILHOCTH,

MP 14 BbISIBISATh NPUYUMHHO-CJICACTBEHHBIC CBSI3U U
aKTyaJU3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
pEIIeHMS, HAaXOUTh apTyMEHTHI JIJIs J0Ka3aTeIbCTBA
CBOMX YTBEpXCHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUHU
pEIICHUS;

MP 29 pa3BepHyTO U JOIMYHO U3J1araTh CBOIO TOUKY
3pEHHUsI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

wiomaab chepsl, 00beM KyOa, IpSIMOYTOIBHOTO
napaJiesenunea, IupaMuabl, PU3Mbl, LIWIHHIPA, KOHYCA,
1apa; yMeHHUe U300pakaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH
BPALLEHUS, UX CEUEHHSI OT PYKH, C IOMOIIbIO YEPTEIKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; YMEHUE
pacrio3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh [IpaBUIIbHBIE MHOI'OIPaHHUKY;

IIP6 11 ymeTh onepupoBaTh NOHATUSIMU: IBUKEHUE B
IIPOCTPAHCTBE, MOA0OHbIE (PUTYPHI B IPOCTPAHCTBE;
UCIOJIb30BaTh OTHOLIEHHUE IJIOLIA el TOBEPXHOCTEH U
00BeMOB TOAOOHBIX (UTYp TPU PEIICHUH 3a/1a4;

I1P6 12 ymeTh BBIYMCIATH FEOMETPUUECKUE BETUUHHBI
(mmuHa, yrou, miomaab, 00beM, M0 s TOBEPXHOCTH),
UCIOJIb30BaTh U3yUYEeHHbIE (POPMYJIIbI U METO/IbI;

ITP0 13 ymeTs onepupoBaTh HOHATUAMU: IPSIMOYTOJIbHAS
cucTeMa KOOpJMHAT, KOOPJMHATHI TOUKH, BEKTOD,
KOOpJMHAThl BEKTOPA, CKAISIPHOE ITPOU3BEACHUE, YTOJl
MEX]y BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIEHHE BEKTOpa
Ha YHUCJI0; HAXOAUTH C MMOMOIIBIO0 U3YYEHHBIX (hopMyI
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMSI
TOYKaMH;

ITPy 03 ymeTh onepupoBaTh MOHATUAMU: Tpad, CBA3HBIN
rpad, nepeBo, KUK, rpad Ha TUIOCKOCTH; YMEHUE 3a/1aBaTh U
OIUCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; HCIIOJIB30BATh
rpadbl Ipu pelIeHUH 3a/1a4;

ITPy 14 ymeTs cBOOOAHO ONIEPUPOBATH MOHATUSAMU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKHUN
yroJ, IBYTPaHHBIA yroJjl, TPEXTPaHHBIN YIoJl,
NIEPECEKAIOIINECS, TTApaJIEIbHBIE U CKPELMBAOLINECS
IpsiMble, MAPAIIENbHOCTh U MEPIEHAUKYISIPHOCTD MPSAMBIX U
IJIOCKOCTEM, YyToJI MEeXAY IPSIMBIMH, YTOJI MEXAY IPSIMON U
IJIOCKOCTBIO, YTOJI MEX]Ty MJIOCKOCTSAMU; YMEHHE
MCIOJIb30BATh MPH PEIICHUH 331a4 U3yUeHHbIE (PAKThI U




TEOPEMBbI IIJITAHUMETPUU; YMEHHUE OLICHUBATh Pa3Mephl
00BEKTOB B OKpPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBATD
HNOHSTUSIMU: MHOTOI'PaHHUK, CEUEHNE MHOIOTPAHHHUKA,
MPaBWJIbHBIN MHOTOTpaHHUK, IpU3Ma, upamMuia, Gurypa u
MOBEPXHOCTh BpalleHUs, IUIMHIIP, KOHYC, map, chepa,
pa3BepTKa NOBEPXHOCTU CEUCHUSI KOHYCA U LIUIIMHAPA,
[apaJjuleJIbHbIE OCH UM OCHOBAHMIO, CEUEHHE 11apa,
IJIOCKOCTh, Kacaromascs chepsl, IIUHIPA, KOHYCa; yMEHHE
CTPOUTH CEUCHHE MHOTOTPAaHHHKA, H300paXKaTh
MHOTOTPaHHUKH, PUTYpPbI U IOBEPXHOCTU BPAIICHHUS, UX
CEYEHHs, B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
yMEHHE MPUMEHATH CBOWCTBA T€OMETPUUYECKUX PUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATH ONPEAEICHUS N3y4aeMbIX
¢buryp, BBLABUTATh THIIOTE3bI O CBOWCTBAX M MPU3HAKAX
reoMeTpuyYecKux Guryp, 000CHOBBIBATh WJIN ONPOBEPraTh
UX; YMEHUE MPOBOJIUTH Kiaccuuxaiuio Gpuryp mno
Pa3IMYHbIM IIPU3HAKAM, BBIIOJIHATH HEOOXOIUMBbIE
JIOTIOJIHUTEIIbHBIE IOCTPOCHMUSI;

MK 9.2. Pa3pabatbsiBath
BEO-TIPUIIOKCHHE B
COOTBETCTBUH C
TEXHUYCCKUM 3aJ[aHUEM.

JIP 33 chopMHrpOBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 0OLLIECTBEHHOW MPAKTHUKH, OCHOBAaHHOI'O Ha
Janore KyJiabTyp, ClIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeCTa B MOJIUKYJIbTYPHOM MUPE;

JIP 34 coBepiIeHCTBOBAHME SI3bIKOBOM M UMTATEIBCKOU
KYJbTYpPBbI KaK CPE/ICTBA B3aUMOJCHCTBUS MEXKIY JTHOJbMU
Y TIO3HAaHUS MUPA;

JIP 35 oco3HaHue IEHHOCTH HayYHOU JeSITeIbHOCTH,
TOTOBHOCTH OCYLIECTBJIAATH IPOEKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh HHINBUAYATbHO U B
rpynme.

MP 01 camocrosiTensHO GOPMYITUPOBATH U
aKTyaJIM3UpoBaTh NpodIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ITP06 05 ymeTs onepupoBaTh NOHATUAMU: pallMOHAIbHAS
(byHKUMSA, TOKa3aTenbHas QYHKLUSA, CTeNeHHas: QYHKINS,
norapudmuueckas QyHKUNS, TPUTOHOMETPUUYECKIE
¢byHKIMH, 0OpaTHBIE (PYHKIMH; YMETh CTPOUTH TPapUKH
M3yYEHHBIX (DYHKIIHIA, MCTIOIb30BaTh rpaduKu PU U3yUSHUN
IIPOLIECCOB U 3aBUCUMOCTEM, TPH PELICHUH 33]1a4 U3 IPYIuX
y4eOHBIX PEIMETOB U 33a]a4 U3 peaIbHOM KU3HH; BBIPA’KaTh
(dbopMynaMu 3aBUCUMOCTH MEX]y BETMUYNHAMU;

ITP6 10 ymeTs onepupoBaTh NOHATUSAMU: MHOTOTPaHHUK,
ceueHre MHOTOIpaHHUKa, Ky0, napasiesenune, npusma,
nupamMuia, Urypa u HOBEpXHOCTh BpallleHus!, UIUHD,
KOHYC, 11ap, cepa, ceueHust pUrypsl BpalieHus, MiI0CKOCTb,
Kacatomasicsi cepbl, HIUINHAPA, KOHYCa, MI0Malb
MOBEPXHOCTH MMPaMM/Ibl, IPU3MBI, KOHYCa, IWINHpA,
miomass cheprl, 00beM Ky0a, MPsIMOYTOJIBHOTO




MP 08 pa3BuBaTh KpeaTUBHOE MBILUIEHUE TP PEILIEHUN
YKU3HEHHBIX ITPo0IIeM;

MP 12 popmupoBanmre Hay4YHOTO THIIA MBIIIICHHS,
BJIa/ICHUE HAYYHOU TEPMHUHOIOTHEH, KIIFOUEBBIMU
MOHSATUSMU U METOJaMU;

MP 15 aHanu3upoBaTh NOJYYEHHBIC B XOJI€ PEIICHUS
3a/1a4M pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh X
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

MP 20 BbIIBUTaTh HOBBIE UJIEH, MTPEIJIaraTh
OpPUTHHAIBHBIC TIOJXOIbI U PEIICHUS; CTABUTH MPOOJIEMBI U
3aJ1a4u, JOIYCKAIOLIUE albTEPHATUBHBIX PEIICHUM;

napajuleJenune1a, TMpaMusl, IPU3Mbl, IWINHPA, KOHYCA,
11apa; yMeHHue U300pakaTb MHOIOI'PaHHUKU U MIOBEPXHOCTH
BpAIllEHUs, UX CEYEHHUS OT PYKH, C IOMOLIbIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; YMEHHE
pacrno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHUE
pacrio3HaBaTh [IPABUIIbHBIE MHOTOTPAHHUKHY;

ITP0 11 ymeTs onepupoBaTh NOHATUAMU: JBUKEHHUE B
IPOCTPAHCTBE, NOA0OHbIE (PUTYPHI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOILICHHE IIJIOIIAEH TIOBEPXHOCTEN U
00beMOB MOJOOHBIX (GUTYP MPH PEIICHUH 33]1a4;

ITP0 12 ymeTh BBIUUCIATH T€OMETPUUECKHE BETUUHHBI
(JuMHa, yroJ, MmIouaab, 00beM, MJIOLIa (b TOBEPXHOCTH),
MCTIOJIB30BaTh U3YUYCHHBIE ()OPMYJIIBI M METOIBI;

ITP6 13 ymeTh onepupoBaTh MOHATUAMU: IPAMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPAUHATHI TOUKHU, BEKTOP,
KOOP/IMHATBI BEKTOPA, CKAIIPHOE MPOU3BEIEHHUE, YTOII
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIEHUE BEKTOPA
Ha YHUCJI0; HAXOAUTh C ITOMOILBIO N3YUYEHHBIX (hopMy
KOOpJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMSI
TOYKaMU;

ITPy 03 ymeTs onepupoBaTh NOHITUAMU: Irpad, CBA3HBIN
rpad, nepeBo, UK, Tpad Ha INIOCKOCTH; YMEHUE 33/1aBaTh U
OMMCHIBATh Tpadbl pa3IMuHbIMU CIIOCOOAMU; CIIONIb30BaTh
rpadsl Ipu pelIeHUH 3a/1a4;

ITPy 14 ymeTs cBOOOAHO ONIEPUPOBATH OHATUSMU: TOUKA,
npsimMasi, JI0CKOCTh, MPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUN
yToJ1, ABYTPaHHbIN YroJl, TPEXTPAHHBIN yrod,
nepeceKaroIrecs, napauieabHble U CKPEIUBAOIIUECS
IpsIMBbIE, TAPAJUIENBHOCTD U MIEPIEHAUKYIISIPHOCTD NPSMBIX U
IJIOCKOCTEH, YToJI MeXAy NPSIMbIMH, YTOJI MEXAY IPSIMON U
IJIOCKOCTBIO, YTOJI MEXTy IJIOCKOCTSIMU; YMEHHE
MCIIOJIb30BaTh IIPU PEILIEHUH 3a7a4 U3yUYEeHHbIE (PAKThI U
TEOpPEMBI IIJJAHUMETPUU; YMEHHUE OLIEHUBATh Pa3Mephl




00BEKTOB B OKPY’KaIOIIEM MHUPE; YMEHHE OIepHpOBaTh
HNOHATHAMM: MHOIOI'PDaHHUK, CEUEHNE MHOTOTPAHHHUKA,
NPaBUIBHBII MHOTOTPAaHHUK, IPU3Ma, TUpamMuaa, purypa u
IOBEPXHOCTh BpALIEHUs, IMIIMH]IP, KOHYC, Iap, chepa,
pa3BepTKa OBEPXHOCTU CEUYCHMSI KOHYCA U LIMIIMHAPA,
IapauleJIbHbIE OCU MJIM OCHOBAHMIO, CEUYEHHE 11apa,
IUIOCKOCTB, Kacaromasics cepbl, IINHAPA, KOHYCa; YMEHHE
CTPOUTB CEUEHHE MHOIOI'paHHHKA, U300pakaTh
MHOTOTPaHHHKH, (PUTYPBI ¥ IOBEPXHOCTH BPAIICHUS, UX
CEYEHHUs, B TOM YHCJIE C TIOMOILBIO 2JIEKTPOHHBIX CPEICTB;
YMEHHUE IPUMEHSTH CBOWCTBA T€OMETPUIECKHUX QUTYP,
CaMOCTOSTENILHO (hOPMYJIUPOBATh ONPEIEICHUS H3yYaeMbIX
¢uryp, BbLABUTaTh TMIIOTE3bI O CBOWCTBAX U MPU3HAKAX
reoMeTpHuecKux (puryp, 000CHOBBIBATh UM OIPOBEPIaTh
UX; YMEHHUE MPOBOANTH KIACCHPHUKAIHIO (PUTyp 1o
pas3IMYHBIM NIPU3HAKAM, BBIIIOJIHATH HEOOXOMMBbIE
JIOTIOJIHUTEJIbHBIE IIOCTPOCHUS;

IIK 9.3. Pa3pabarbeiBaTh
uHTepdeiic
MOJIb30BaTeNs BeO-
MIPUJIOKEHUH B
COOTBETCTBHH C

TEXHUYCCKUM 3a/JTaHUECM.

JIP 35 oco3HaHue IEHHOCTH HAy4YHOU e TeIbHOCTH,
TOTOBHOCTH OCYIIECTBIIATH IPOCKTHYIO
UCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHUBHIYaJIbHO U B
rpymre.

JIP 37 ChpopMHpPOBaHHOCTH CaMOPETyJINPOBAHMUS,
BKITIOYAOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATD
OTBETCTBEHHOCTb 3a CBOE TIOBEICHUE, CTIOCOOHOCTh
Q/IaTITUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHHUSM U
MPOSIBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

JIP 38 ChopmupoBaHHOCTH BHYTPEHHEW MOTHBAIIHH,
BKJTIOYAIOLIEH CTpEMIIEHUE K IOCTUKEHHUIO LIENU U yCIIEXY,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH,
UCXOJI U3 CBOUX BO3MOYKHOCTEH;

MP 08 pa3BuBaTh KpEaTUBHOE MBILIUICHUE MPH PEILIEHUH
KU3HEHHBIX Tpo0IeM;

MP 10 ciocoOHOCTHIO ¥ TOTOBHOCTBIO K

ITP6 0S ymeTs onepupoBaTh MOHATUAMU: pPallMOHAJIbHAS
(byHKIMs, TOKa3aTenbHast QyHKIHUS, CTeNeHHAs: (YHKIINSA,
Jorapupmuueckas GyHKIUs, TPUTOHOMETPUUYECKHE
¢byHKIMHN, 00paTHbIE (QYHKIUU; YMETh CTPOUTH rpapuKu
M3yYEHHBIX (DYHKIIMIA, UCII0JIb30BaTh rpauKu Ipu U3yUYEeHUN
MIPOIIECCOB M 3aBUCUMOCTEH, IPU PELICHNH 33124 U3 JPYTUX
y4eOHBIX IPEAMETOB U 33Jjau U3 pealbHOM KHU3HH; BBIPAXKATh
dbopMyIaMu 3aBUCIMOCTH MEX/Ty BETHUYNHAMU;

ITP6 10 ymeTs onepupoBaTh MOHATUAMU: MHOTOTPaHHUK,
ceueHre MHOTOTpaHHUKa, Ky0, mapajiesienumne 1, mpu3ma,
nupamuia, GUrypa 1 HoBepXHOCTh BPALICHUS, [IUITUH]ID,
KOHYC, map, cepa, ceueHus: GUTypsI BpalleHus, IIIOCKOCTD,
KacaroImasicsi cepsl, HUIMHIPA, KOHYyCa, TUIOIAIb
MOBEPXHOCTH TTMPAMH/IBI, TIPU3MBI, KOHYCa, IIMINH/IPA,
wiomaab chepsl, 00beM KyOa, IpSIMOYTOIBHOTO
napajuieNienue 12, MMPaMuIbl, TPU3MbI, IWIHHIPA, KOHYCA,




CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a71a4, IPUMEHEHHUIO PAa3JIMYHBIX METOJI0B
MMO3HAHUS;

MP 14 BbISIBISATh NPUYUHHO-CJICACTBEHHBIC CBSI3U U
aKTyaJU3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
pelIeHus], HAaXOIUTh apTYMEHTHI JIJIs1 JOKa3aTeIbCTBA
CBOMX YTBEpXICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUU
pelICHHUS;

MP 20 BbIIBUTaTh HOBBIE UJICH, MTPEIaraTh
OPUTHMHAJILHBIC TIOJIXO0/IbI K PEIICHUS; CTABUTH IMPOOJIEMBI 1
3a/1a4uu, JOIMYCKAIOIIUe AIbTePHATUBHBIX PEIICHUI;

MP 25 BiajieTh HaBbIKaMHU PaCIO3HABAHUS U 3aITUThI
uHpopManuu, HHHOPMAITMOHHON 0€30IacHOCTH JINYHOCTH.

1apa; yMeHHUe U300pakaTh MHOTOTPAaHHUKU U TIOBEPXHOCTH
BPALLEHUS, UX CEUEHHSI OT PYKH, C IIOMOIIbIO YEPTEIKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; YMEHUE
pacrio3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh [paBUIIbHBIE MHOI'OIPaHHUKY;

IIP6 11 ymeTh onepupoBaTh NOHATUSIMU: IBUKEHUE B
IIPOCTPAHCTBE, MOA0OHbIE (PUTYPHI B IPOCTPAHCTBE;
UCIOJIb30BaTh OTHOLIEHHUE IJIOLIA el TOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (PUTYp TPU PEIICHUH 3a/1aY;

IIP6 12 yMeTh BBIYHMCIIATH T€OMETPUUYECKUE BETUUUHBI
(mymuHa, yrou, miomab, 00beM, M0 s TOBEPXHOCTH),
UCIOJIb30BaTh U3y4YeHHbIE (POPMYJIIbI U METO/IbI;

ITP6 13 ymeTs onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAS
cucTeMa KOOpJMHAT, KOOPJMHATHI TOUKH, BEKTOD,
KOOpJMHAThl BEKTOPA, CKAISIPHOE ITPOU3BEACHUE, YTOJl
MEX]y BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BE/IEHHE BEKTOpa
Ha YHUCJIO; HAXOAUTH C MTOMOIIBIO0 U3YYEHHBIX (hopMyI
KOOP/IMHATBI CepeIuHbl OTPE3KA, PACCTOSIHUE MEXKIY ABYMS
TOYKaMH;

ITPy 03 ymeTs onepupoBaTh MOHATUAMU: Tpad, CBAZHBIN
rpad, nepeBo, KUK, rpad Ha TUIOCKOCTH; YMEHUE 3a/1aBaTh U
OIUCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; HCIIOJIB30BATh
rpadbl Ipu pelIeHUH 3a/1a4;

ITPy 14 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU: TOUKA,
npsimMasi, JI0CKOCTh, MPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUN
yroJ, IBYTPaHHbIA yroJjl, TPEXTPaHHBIN YTIoJl,
NIEPECEKAIOIINECS, TTApAJUIEIbHBIE U CKPEIUBAOIINECS
IpsIMbl€e, TAPAIIENBHOCT U MEPIEHAUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEM, YyToJI MEeXAY IPSIMbBIMH, YTOJI MEXAY IPSIMON U
IJIOCKOCTBIO, YTOJI MEX]Ty MJIOCKOCTSMU; YMEHHE
UCIIOJIb30BaTh MPH PEIICHUH 33]1a4 U3yUeHHbIE (PAKThI U
TEOpPEMBI IIJITAHUMETPUU; YMEHHUE OLIEHUBATh pa3Mephl
00BEKTOB B OKPY’KaIOIIEeM MHUpE; YMEHHE OepHpOBaTh




MOHSATUSMH: MHOTOTPAHHUK, CEYEHUE MHOTOTPAHHHKA,
MPaBWJIbHBIN MHOTOTpaHHUK, IpU3Ma, upamMuaa, Gurypa u
MOBEPXHOCTh BpaLIeHUs, IUIMHIP, KOHYC, map, chepa,
pa3BepTKa NOBEPXHOCTH CEYEHUS KOHYCa U LIMIUH/PA,
IapajuleJIbHbIE OCH UM OCHOBAHMIO, CEUEHHE 11apa,
IJIOCKOCTh, Kacaromascs chepsl, IINHIPA, KOHYCa; yMEHHE
CTPOUTH CEUCHHE MHOTOTPAaHHHKA, H300paXKaTh
MHOTOTPaHHUKH, PUTYpPBI U TIOBEPXHOCTU BPAIICHHUS, UX
CEYEHHs, B TOM YHCJIE C TIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
yMEHHE IPUMEHATH CBOWCTBA T€OMETPUUYECKUX PUTyp,
CaMOCTOSITENIbHO (POPMYJIMPOBATH ONPEAEIICHUS N3y4aeMbIX
¢buryp, BBIABUTATh THIIOTE3bI O CBOWCTBAX M MPU3HAKAX
reoMeTpuyYecKux Guryp, 000CHOBBIBATh WJIN ONPOBEPraTh
UX; YMEHUE MPOBOJIUTH Kiaccuuxanuio Gpuryp mno
Pa3IMYHBIM MPU3HAKAM, BBITIOJIHITH HEOOXOIMMBIE
JIOTIOJTHUTEIIbHbIE TOCTPOCHHUS;

IIK 9.9.
MoiepHu3upoOBaTh BeO-
MIPHIIOKEHUE C YICTOM
MIPaBUII U HOPM
IIOITOTOBKHA
nHpopManuu s
IIOVCKOBBIX CHCTEM.

JIP 24 rOTOBHOCTH K TPY/y, OCO3HAHUE IECHHOCTH
MacTepcTBa, TPy 10JII00ue;

JIP 34 coBepiiieHCTBOBAHHE SI3bIKOBOM M UMTATEIHCKOM
KYJIbTYpBI KaKk CPeJICTBA B3aUMOJICHCTBUS MEXY JIIOIbMU
Y TIO3HAHHS MUDA;

JIP 37 ChpopMHpPOBaHHOCTH CaMOPETyJINPOBAHMUS,
BKITIOYAOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATD
OTBETCTBEHHOCTb 3a CBOE TIOBEICHUE, CTIOCOOHOCTh
Q/IaTITUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHHUSM U
HPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

JIP 40 ChopmMupoBaHHOCTH COLUATIBHBIX HABBIKOB,
BKJTIOYAOIIUX CIIOCOOHOCTH BHICTPAUBAaTh OTHOILICHUS C
JIPYTUMH JTFOJIbMH, 32800 THTHCS, TIPOSIBIISATH HHTEPEC H
paspematb KOH(PIUKTHI.

MP 06 BHOCUTH KOPPEKTHUBBI B I€ITEIIBHOCTD, OLICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OILICHUBATh PUCKH
MOCJIEACTBUN NeITETbHOCTH,

ITP0 05 ymeTs onepupoBaTh NOHATUAMU: pallMOHAIbHAS
(byHKUHMSA, TOKa3aTesnbHas QYHKLUSA, CTeeHHas QYHKINS,
norapudpmuyueckas QyHKIUsS, TPHTOHOMETPHUYECKHE
¢byHKIMH, 0OpaTHBIE (PYHKIMH; YMETh CTPOUTH TPaPUKH
M3yYEHHBIX (DYHKIIHIA, MCTIOIb30BaTh TpaduKu TPU U3yUSHUN
MPOILIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTUX
y4eOHBIX IPEAMETOB U 33]1a4 M3 PeaIbHOW KU3HH; BEIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUYMHAMU;

ITP6 10 ymeTs onepupoBaTh NOHATUSIMU: MHOTOTPaHHUK,
ceueHre MHOTOIpaHHUKa, Ky0, mapajiesnenune, npusma,
nupamMuia, GUrypa ¥ MOBEpXHOCTh BPALICHHUS, [IFITHH]ID,
KOHYC, 11ap, cepa, ceueHust pUrypsl BpalleHus, MI0CKOCTb,
Kacaromasicsi cepbl, HUINHAPA, KOHYCAa, IIIOMalb
MOBEPXHOCTH MUPaMM/Ibl, IPU3MBI, KOHYCa, IWINH/PA,
momass cheprl, 00beM Kyba, IpsSIMOYTOJIBHOTO
napajieNenumnea, MupaMuabl, PU3MbI, HWIHHIPA, KOHYCA,
1apa; yMeHHe W300pakaTh MHOTOTPAHHHUKH U TIOBEPXHOCTH




MP07 K0OpJUHUPOBATH U BHIMOIHATH paOOTY B YCIOBUSX
pealbHOTO, BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

MP 08 pa3BuBaTh KpEaTUBHOE MBILIJIEHUE MPU PEIICHUHN
KU3HEHHBIX TPo0IeM;

MP 20 BbIIBUTaTh HOBBIC UJIEH, MTPEIJIaraTh
OPUTHHAIILHBIC MTOJIXO0/IbI U PEIICHUS; CTABUTH MPOOIEMBI U
3a/1auyy, JOMYCKAOIINE ATbTEPHATUBHBIX PELICHUN;

BpaIllEHUs, UX CEYEHHUS OT PYKH, C TIOMOLIbIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; YMEHHE
pacrno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh [IPABUIIbHBIE MHOTOTPAHHUKHY;

ITP0 11 ymeTs onepupoBaTh NOHATUAMU: JBUKEHHUE B
IIPOCTPAHCTBE, NOA0OHbIE (PUTYPHI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOLICHHE IIJIOIIAEH TIOBEPXHOCTEN U
00beMOB MMOJOOHBIX (GUTYP MPH PEIICHUH 3a]1a4;

ITP0 12 ymeTh BBIUUCHATH T€OMETPUUECKHUE BETUUNHBI
(mmuHa, yrou, 1momaab, 00beM, IIoMa s TOBEPXHOCTH),
UCTIOJIB30BaTh H3yUYCHHBIE ()OPMYJIIBI M METOIBI;

I1P6 13 ymeTh onepupoBaTh MOHATUAMU: IPAMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPAUHATBI TOUKHU, BEKTOP,
KOOP/IMHATBl BEKTOPA, CKAIIPHOE MPOU3BEIEHHUE, YTOI
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha YHUCJI0; HAXOAUTh C ITOMOILBIO N3YUYEHHBIX (hopMyT
KOOpJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMSI
TOYKaMU;

ITPy 03 ymeTs oneprupoBaTh MOHATUAMU: Tpad, CBAZHBIN
rpad, nepeBo, UK, Tpad Ha INIOCKOCTH; YMEHHE 33/1aBaTh U
OMMCHIBATh Tpadbl pa3IMuHbIMU CIIOCOOAMU; CIIONIb30BaTh
rpadsl Ipu pelIeHUH 3a/1a4;

ITPy 14 ymeTs cBOOOAHO ONIEPUPOBATH MOHATUSAMU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKHUN
yroJ, IBYTPaHHbIA yroJjl, TPEXTPaHHBIN YTIoJl,
nepeceKaroIyecs, napauieabHble U CKPEIUBAOIIUECS
IpsIMBbIE, TAPAJUIENBHOCTD U MIEPIEHAUKYIISIPHOCTD NPSMBIX U
IJIOCKOCTEH, YyroJl MeXay IpSIMbIMH, YTOJI MEXAY IPSIMON U
IJIOCKOCTBIO, YTOJI MEXTY IJIOCKOCTSIMU; YMEHHE
MCIIOJIb30BaTh IIPU PEILIEHUH 3a7a4 U3yUYEeHHbIE (PAKThI U
TEOpPEMBI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl
00BEKTOB B OKpPY’KAIOIIEM MUPE; YMEHHE ONIEPUPOBAThH
MOHSTHSIMA: MHOTOI'PaHHUK, CEUEHUE MHOTOTPAaHHHUKA,




NPaBUIBHBIM MHOTOTPAaHHUK, IPU3Ma, TUpamMuaa, purypa u
MOBEPXHOCTh BpALIEHUs, IMIIMH]IP, KOHYC, Iap, chepa,
pa3BepTKa OBEPXHOCTU CEUYCHMsI KOHYCA U LIMIIMHAPA,
IapauleJIbHbIE OCU MM OCHOBAHMIO, CEUYEHHE 11apa,
IUIOCKOCTB, Kacaromasics cepbl, IINHAPA, KOHYCa; YMEHHE
CTPOUTB CEUEHHE MHOIOI'paHHHKA, H300pakaTh
MHOTOT'PAaHHHKH, (PUTYPBI U IOBEPXHOCTH BPAIICHUS, UX
CEYEHHUs, B TOM YHCJIE C TIOMOILBIO 2JIEKTPOHHBIX CPEICTB;
YMEHHUE IPUMEHSTh CBOWCTBA T€OMETPUIECKHUX (UTYP,
CaMOCTOSTENILHO (hOPMYJIUPOBATh ONPEIEICHUS U3yYaeMbIX
¢uryp, BbLABUTaTh TMIIOTE3bI O CBOMCTBAX U NMPU3HAKAX
reoMeTpHuecKuX (puryp, 000CHOBBIBATh UM OIPOBEPIaTh
UX; YMEHHUE MPOBOANTH KIACCHPHUKAIHIO (PUryp 1mo
pas3IMYHBIM NIPU3HAKAM, BBIIOJIHATh HEOOXOMMBbIE
JIOTIOJIHUTEJIbHBIE IIOCTPOCHUS;




2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUIIJINHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bup yyeOHo# padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMbl AMCHHUILIMHBI

290

B T.4.

OcHOBHOe coJiep:KaHue 236
BT. 4.

TEOPETUYECKOE 00yUCHHE 119
MPAKTHUECKUE 3aHATUSA 93
KOHTPOJIbHBIE paOOThI 24
IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COJIEP:KAHME 30
(conep:kaHue MPUKJIATHOTO MOTYJIs1)

TEOPETHUECKOE 00yUeHUE 3
MPAKTUYECKUE 3aHATHUS 27
IIpoMexyTOUHAN aTTeCTAMSA (IK3AMEH) 24




2.2. TemaTu4eckuii MJIaH U co/iepKaHMe Y4eOHOI TUCHMILTUHBI __ MaTtemMaTuka

HanmenoBanue Conep:xxanue yueOHOro Matepuasia (0CHOBHOe 1 NPo(ecCHOHATBHO-OpUEeHTHPOBaHHOe), | O0bem | Dopmupyemble
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHe PadoThl, CAMOCTOSITEIbHAsA padoTa 00y4Yaromuxcs, 4YacoB | KOMIIeTEHUHH
HHAUBHAYAJIBHBIN MPOEKT (eciu npedycmompeHtul)
1 2 3 4
Pazgen 1. 12 OK 01,
IloBTOpEHUE Kypca } OK 02,
MaTeMaTHKH OCHOBHOI OK 03,
IIKOJIBI OK 04,
Tema 1.1 Cojnepxkanue ydeOHOro Marepuana OK 05
Lenp u 3anaun ba3oBble 3HaHUS ¥ YMEHUS MO0 MaTeMAaTUKE B MPOPECCUOHAIBHOMN U B TOBCEAHEBHON ’
MaTEeMaTUKH MpU IEATEILHOCTH. OK 06,
OCBOEHUU CHEIHANBHOCTU | Jlekusi 1 OK 07
Tema 1.2 Cogepxanue yueOHOro Marepuasa
Yucna v BBIYUCIICHUS. JevicTBUs Hal TTOJIOKUTEIBHBIMHU M OTPUIIATEILHBIMUA YHCIIaMU, OOBIKHOBEHHBIMU U 1IK'5.1
Bripaxxenus u JECATHYHBIMH Ipo0siMu. JIeHCTBUS cO cTeneHs MU, (POPMYJIbl COKPALIEHHOTO YMHOXKEHHUSI. HIK'5.5
peoOpa3zoBaHus Jlexuus 1 1K 9.9
TpakTHYecKoe 3aHsITHE 1
Tema 1.3. IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE TPUKJIATHOTO
['eomeTpus Ha JIOCKOCTH | MOJYJIsI)
Bunel nnockux ¢uryp u ux miomaas. [IpakTuko-opueHTHpOBaHHbBIE 337aUl B Kypce
T€OMETPHUH Ha INIOCKOCTH
Jleknus 1
Tema 1.4 Cojneprkanne yueOHOro Marepuana
ITpouenTHbie BounciaeHus | IIpocThie IpOIEHTHI, pa3Hble clioco0bl MX BhIYUCIEeHHs. CII0KHBIE MPOLICHTHI
Jlekuust 1
TpakTHYeCcKoe 3aHsITHE 1
Tema 1.5 Copnepkanne ydeOHOro MaTepuana
YpaBHeHU U Jluneiinple, KBaApaTHbIE, APOOHO-IMHEHHbIE YPaBHEHHUSI M HEPABEHCTBA
HEPABEHCTBA Jleknus 1
IIpakTHyeckoe 3aHsATHE 2
Tema 1.6 Cogneprkanne y4eOHOro MaTepurana

CucteMbl ypaBHEHUH 1

Crioco0bl pereHusi CUCTeM JIMHEHHBIX ypaBHeHHH. CHCTeMbl HETMHEHHBIX YPaBHEHUH.




HEpaBEHCTB Cucrembl HEpaBEHCTB
Jlekuus 1
Tema 1.7 Copepxanne yueOHOro Marepuasa
BxonHoi1 KOHTPOJIb Boruncnenus u npeoOpa3oBanusi. Y paBHEHHs U HEpaBeHCTBA. [ 'eoMeTpus Ha TNIOCKOCTH
Kontpoasnas padora 2
Paznen 2. 18 OK 01,
CreneHu U KOPHM. OK 02,
CrenenHasi pyHKUUs OK 03,
Tema 2.1 Cojeprkanue y4eOHOro Marepuaia OK 04,
Crenennas ¢yHKIU, €€ [ToHsTHE KOPHA N-0¥M CTENEHU U3 IEUCTBUTEIBHOrO yncia. OyHkuuu y = VX ux cBoiicTea OK 05,
CBOHCTBA u rpaduku. CBONCTBA KOPHS N-0M CTENEHU OK 07
Jlekuus 2 TIK'5.1
Tema 2.2 Cojnepxkanue ydeOHOro Marepuana [IK'5.4
[Tpeobpa3zoBanue [TpeobpazoBaHre UpPAIIMOHATBHBIX BBIPAKEHUN IK'5.5
BBIPAXKEHUM C KOPHAMU n- | Jlekuus 1
Oii CTereHH IIpakTHYeckoe 3aHsATHE 2
Tema 2.3 Cogepxanue yueOHOro Marepuasa
CBoiicTBa CTENEHU C [TonsiTue cTeneHu ¢ TOOBIM palMOHATBHBIM MoKa3aTeaeM. CTeneHnbie QyHKIMH, UX
paluoHaNbHBIM U CBOICTBa U rpaduKH
JIECTBUTEIbHBIM Jlexknus 1
IIOKa3aTeNAMU IIpakTH4eckoe 3aHsATHE 2
Tema 2.4 Cojnepkanne yueOHOro Marepuana
PaBHOCWIIBHOCTB PaBHOCUIIBHOCTB YpaBHEHM U HepaBeHCTB. Onpenenenusi. OCHOBHbIE TEOPEMBI
YPaBHEHMI U HEPABEHCTB. | paBHOCWJIBHBIX MIEPEX0/IaX B yPAaBHEHHSX M HepaBeHCTBaX. OOIIHE METO bl PEIICHHS
OO1ue MEeTOBI PEIIEHNsT | YPaBHEHHIA: TIEPEXO0/T OT PAaBEHCTBA (PYHKIIMH K PABCHCTBY apr'yMEHTOB /IS MOHOTOHHBIX
GyHKIUI, METO/I Pa3IoKEeHHsI HA MHOKUTEIH, METO]I BBEJICHHSI HOBOI MEpEMEHHOM,
GyHKIIMOHATBHO-TpaUUeCKUil METOT
Jleknusa 1
Tema 2.5 Copepkanne yaeOHOro MaTeprana
Pemenne PaBHOCHIIBHOCTD HpPAIIMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB. MeTO/Abl UX PEIICHUS.
HPPALMOHATEHBIX Pemenre nppanroHaabHBIX YPaBHEHUN U HEPABEHCTB
YPABHEHUU U HEPABEHCTB | Jlekuus 3
IIpakTHyeckoe 3aHsATHE 4

Tema 2.6
CreneHu 1 KOpHH.

Cogepxannie yueOHOro MaTepuaa

Omnpenenenue creneHHol ¢pyHKuuuU. Mcnoab30BaHue ee CBOMCTB MPHU PEIICHUH YPaBHEHUH U




CrenenHast GQyHKIHIS HEPaBEHCTB

KoutpoJibnas padora 2
Paspen 3. 14 OK 01,
IMoka3aTeanHas OK 02,
dbyHKIUSA OK 03,
Tema 3.1 Cojeprkanne y4eOHOro Matepuaa OK 04,
ITokazarenpHas ¢pyHkuus, | CTeneHb ¢ MPOM3BOIBHBIM JICHCTBUTEIBHBIM TTOKa3aTeaeM. OnpeieeHne moka3aTeabHOR OK 05,
€e CBOICTBA byHKIMH, ee CBOMCTBA U rpaduK. 3HAKOMCTBO C MPUMEHEHUEM MT0Ka3aTeNbHON (PyHKIUU. OK 07

Penienune nmokaszaresbHBIX YpaBHEHUH (PYHKIIMOHAIBHO-TPahUIECKUM METOI0M

Jlekuus 2 IIK 5.1
Tema 3.2 Cogepxanue yueOHOro Marepuasa 1IK 5.4
Pemenne nokasarenbHbeIX | Pemenne mokasaTeabHBIX YPaBHEHUH METOIOM YpaBHUBAHUS ITOKa3aTelNei, METOAOM HK'5.5
YPaBHEHUHU U HEPABEHCTB | BBEJEHUS HOBOW NEpeMeHHOM, QyHKIMOHATBbHO-TpaduueckuM MeTo1oM. Pemenue

[IOKAa3aTeIbHbIX HEPABEHCTB

Jlekuus 4

IIpakTHyeckoe 3aHsATHE 3
Tema 3.3 Cogepxanue yueOHOro Marepuasa
Cucremsl nokasaTenbHbIX | PemieHue cucteM NoKa3aTelbHbBIX YPaBHEHHUN
YpaBHEHUU Jleknus 2

TpakTHYecKoe 3aHsITHE 1
Tema 3.4 Cojneprkanne ydeOHOro Marepuana
Pemenue 3anau. Pemenne nokasaTenbHBIX YPABHEHHI METOJIOM YPAaBHUBAHUS MTOKa3aTeIed U METOAOM
IokazaTtenbHas QyHKIUSA | BBeJICHUS HOBOM NepeMeHHOM. Perrenne moka3aTeabHbIX HEPABEHCTB

KonTpoJsbsHasi padora 2
Paznea 4. 22 OK 01,
Jlorapu¢pmsol. OK 02,
Jlorapupmuueckasn OK 03,
hynKis OK 04,
Tema 4.1 Copneprkanne yaeOHOro MaTepuana OK 05
Jlorapudwm yucna. Jlorapudm uncna. JlecaTuuHbIi 1 HATYPATBHBIN JOTAPUGMBI, YHUCTIO € ’
JlecsaTuaHbIN U Jleknus 2 OK 07
HaTypabHbIH IpakTHYecKoe 3aHATHE 2 K 5.1
Jorapu@msl, YUCIIO € 1K 5.4

Tema 4.2
CaoticTBa JorapumMoB.

Copneprkanne yaeOHOro MaTepuaa

Cgoiictpa norapudmon. Onepanus JorapuGMupoBaHHsL.




Onepanus Jlekuus 2
J0rapu(pMUpPOBAHUS [IpakTHyeckoe 3aHsATHE 2
Tema 4.3 Copepxanne yueOHOro Marepuasa
Jlorapupmuueckas Jlorapudmuueckas GyHKIHS B €€ CBOWCTBA
¢byHKLUs, ee CBOWCTBA Jlekuus 2
Tema 4.4 Copepxanne yueOHOro Marepuasa
Pemenune [TonsTue norapupmudeckoro ypasHeHus. Onepariys NoTeHIUPOBaHUs. Tpr OCHOBHBIX
JOTaprUPMHUECKUX METO/1a PEeUICHHUs JIOTapU(PMUUYECKIX YPaBHEHUH: (PyHKIMOHAIBHO-TpauIecKuii, METOT
YPaBHEHMI U HEPABEHCTB | MOTCHIMPOBAHUS, METOJ] BBEJICHHsI HOBOW nepeMeHHoM. JlorapudMuyeckrne HepaBeHCTBA
Jlekuus 3
IIpakTHYeckoe 3aHsATHE 4
Tema 4.5 Cojnepkanne ydeOHOro Matepuana
Cucrembl AJNrOpUTM pelleHHs CUCTEMbI ypaBHEHUNH. PaBHOCHIIBHOCTD JIorapu(p)MUYecKUX YpaBHEHUI
JOTapuUPMHUECKUX Y HEPAaBEHCTB
YpaBHEHUU Jekuust 1
IIpakTHYeckoe 3aHsATHE 1
Tema 4.6 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/lep:KaHue (co/iep:KaHue PUKJIATHOT0
Jlorapugmsl B Ipupose 1 | MOAYJIsA)
TEXHUKE [Tpumenenne norapudma. Jlorapupmudeckas cnupais B npuposae. Ee maremaTnueckue
CBOMCTBA
IIpakTHYyecKoe 3aHATHE 1
Tema 4.7 Copneprkanue yueOHOro MaTepuaa
Pewenne 3anau. Jlorapudmuueckas pyHnkuus. Penienne npocteimux jorapuMUUeckux ypaBHEHU I
Jlorapugmsl. KonTposbHas padora 2
Jlorapudpmuueckas
byHKIUSA
Pazpnen S. OK 01

KoMmmiekcHbIe ynciia

Tema 5.1

Kommnnexcurie qucia.

[IpumeneHne
KOMIIJIEKCHBIX YHCEIl

Conepxanue yueOHOro MaTeprasia

[TonsiTe koMmruiekcHoro uucia. ConpsiKeHHbIE KOMILJIEKCHBIE YHCIa, MOAYJIb M apryMeHT
KOMIUIEKCHOrOo  uucna. Popma 3amucH  KOMIUIEKCHOTO  uucia  (FeoMeTphyecKas,
TpUTOHOMETpHUecKas, anreOpanueckas). ApupMeTHUecKre ACUCTBUS C KOMILJIEKCHBIMU
yyciaMd. BBINOJIHEHME pacueToB C TMOMOINBIO KOMIUIEKCHBIX —uucenl. IIpumepsl
MCIOJIb30BaHUsI KOMIUIEKCHBIX YHCell

Jleknus




Pa3nen 6.

OcHOBBI
TPUTOHOMETPHH.
Tpuronomerpuyeckue
dyHKkuun

42

Tema 6.1
Tpuronomerpuueckue
(GYHKIIUHM TIPOU3BOJIEHOTO
yria, ynucia. Paqnannas u
rpaaycHas Mepa yria

Copepxanne yueOHOro Marepuasa

Paguannas mepa yria. IToBopor Touku BOKpyr Haudana koopiauHat. OmnpeneseHue cuHyca,
KOCHHYCa, TaHT€HCa U KOTaHreHca. 3HAKU CHHYCa, KOCMHYCa, TaHTeHCa U KOTaHIeHca II0
YETBEPTSIM. 3aBUCUMOCTh MEXy CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHT€HCOM OJTHOTO U
TOTO K€ yria

Jlexknus 2
Tema 6.2 Cogepxanue yueOHOro Marepuasa
OcHoOBHBIE Tpuronomerpuueckue ToxzaecTBa. CHUHYC, KOCUHYC, TAHT€HC U KOTAaHT€HC YIJIOB O U - O
TPUTOHOMETPUUECKHUE PopMyJIbl IPUBEICHUS
TOXECTBA. Jexuus 2
@opMyJIbI IPUBEICHHUS IIpakTH4Yeckoe 3aHsATHE 2
Tema 6.3 Cogepxanue yueOHOro Marepuasa
Cunyc, kocunyc, Tanrenc | Cymma u pa3HocTh cuHycoB. CymMma U pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC JBOHHOTO
CYMMBI ¥ Pa3HOCTH JIBYX | yria. @opMyJibl OJIOBUHHOTO yria. [IpeoOpa3zoBaHusi CyMMbI TPUTOHOMETPHUECKHUX
YTJIOB GyHKIMIA B TPOU3BEACHUE U MPOU3BEICHHS B CyMMY. BrIpakeHHEe TPUTOHOMETPUUYECKUX
CuHyC 1 KOCHHYC GbyHKIMI yepe3 TaHTeHC MOJIOBUHHOTO apryMeHnTa. [IpeoOpa3oBaHus mpocTeHImx
JBOMHOTO yria. @OpMyJibl | TPUTOHOMETPHUYECKUX BBIpAKEHUH
MOJIOBUHHOTO YIJIa Jleknus 4
IlpakTHYeckoe 3aHsATHE 2
Tema 6.4 Cojneprkanne yueOHOro Marepuana
DyHKIMHU, UX CBOWCTBA. OO6nacte ompeneneHUuss W MHOXECTBO 3HaueHMi (yHkuuid. YETHOCTH, HEYETHOCTD,
CriocoOblI 3a1aHus nepuoAndHOCTh pyHKuKi. CriocoObl 3a1aHus PYHKIMMA
GyHKIMI Jlekuus 2
IlpakTHYecKkoe 3aHsATHE 2
Tema 6.5 Copepxanre yueOHOro MaTepuaa
Tpuronomerpuyeckue OO6nacTh onpeseNeHnss 1 MHOKECTBO 3HAYCHH TPUTOHOMETpUUYecKux (yHkmmi. YETHOCTD,
(yHKIMH, UX CBOMCTBA U | HEYETHOCTh, TMEPUOTHUYHOCTh TPUTOHOMETpHUYCCKHX (QyHKIHA. CBoWCTBA M TrpadHKH
rpaduku byHKIUi
y=C0SX,Y=sinX,y=tg X,y =ctg X.
Jlexnus 2

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
IIK 5.1




IIpakTH4Yeckoe 3aHATHE

Tema 6.6 Cojeprkanne y4eOHOro Matepuasa
[IpeobpaszoBanue Cxartue 1 pacTshKeHHe Tpa@uKOB TPUTOHOMETPUYECKUX (YHKLIUH.
rpaduKoB IIpeoOpazoBanue rpad)MKOB TPUTOHOMETPUUIECKUX (HYHKIIHHA
TPUTOHOMETPUUYECKHX IIpakTHyeckoe 3aHATHE 2
byHKIMIA
Tema 6.7 IIpodeccuoHaILHO-OPEHTUPOBAHHOE  co/lep:kaHHe  (COo/lep:KaHHe  MPHKJIATHOIO
Onucanue MO/1YJIfA)
IPOM3BOJICTBEHHBIX Vcnonp30BaHuE CBOMCTB TPUTOHOMETPUYECKHX (DYHKIUH B MPO(eCCHOHAIBHBIX 33/1a4ax
IPOLIECCOB € IIOMOIIBIO IIpakTnyeckoe 3aHATHE 2
rpaduKoB QyHKITHIA
Tema 6.8 Cogepxanue yueOHOro Marepuasa
OO6patHbie Ob6parnbie Tpuronomerpudeckue GyHkpn. Mx cBolicTBa u rpaduku
TPUTOHOMETPUUYECKHE Jlekuus 2
byHKIIUU
Tema 6.9 Cogepxanue yueOHOro Marepuasa
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenune
YPaBHEHHUS U HEPABEHCTBA | TPUTOHOMETPUUYECKUX YpPaBHEHUN OCHOBHBIX THUIIOB: MPOCTEHIINE TPUTOHOMETPHUYECKHE
YpaBHEHHsI, CBOAALIMECS K KBagpaTHBIM, pEIIaeMbIe pa3IoKCHHEM Ha MHOXHTENH,
ojHOpoHble. [IpocTeiiniie TpUroHoMeTpUYecKre HepaBEHCTBA
Jleknus 4
IIpakTHYyecKkoe 3aHATHE 6
Tema 6.10 Copneprkanue yueOHOro MaTepuaa
Cucremsl CucTeMbl IPOCTEHIINX TPUTOHOMETPUIECKUX YPABHEHUH
TPUTOHOMETPUUYECKHX Jlexkuus 2
YPaBHCHUI IIpakTH4Yeckoe 3aHsATHE 2
Tema 4.11 Copneprxanue yueOHOro MaTepuaa
Pemenune 3anad. OcHoBHI | [IpeoOpa3oBaHie TPUTOHOMETPHYECKUX BBIPOKCHUH. PellleHHe TPUTOHOMETPUYECKHX
TPUTOHOMETPHUH. ypaBHEHUW W HEPABEHCTB, B TOM YHCJIE C MCIIOJIb30BAHUEM CBOMCTB (DYHKITHH.
Tpuronomerpuueckue KonTposbnas padora 2
byHKIIUN
Pasznen 7. 34 OK 01,
IIpousBoanas pyHkuuu, OK 02,
ee IPUMEHEeHHe OK 03,
Tema 7.1 Copneprkanne yaeOHOro MaTepuaa OK 04,




[ToHsATHE TPOU3BOIHOA.
®dopmyiibl ¥ IpaBUIIa

OmnpeneneHne YUCIOBOM MOCIEA0BATEIFHOCTH U CIIOCOOKI ee 3amanusi. CBOMCTBA YHCIOBBIX
nocineaoBarenbHocTell. OnpeaeneHue npejaena nociae10BaTeIbHOCTH. Boruncnenue

g hepeHIMPOBAHS npeenoB nocieaoparenbHocTei. [Ipenen dynkiun Ha 6eckoneunoctu. [Ipenen Gpynkunuu B
touke. [Ipupamenue aprymenra. [Ipupamenue ¢pyHkuuu. 3agauu, IpuBOASIINE K TOHITHIO
npou3BoHOM. Onpe/ieieHre TPOU3BOTHON. AJITOPUTM OTBICKAHHSI IPOU3BOTHOM
Jleknus

Tema 7.2 Copepxanne yueOHOro Marepuasa

[TpousBoHBIE CYyMMBI,
pPa3HOCTU MPOU3BEICHUS,
YacTHOTO

Dopmysl nuddepennmporanus. [IpaBuna quddepenunpoBanus

Jlexkuus

IIpakTnyeckoe 3ansiTue

Tema 7.3

[IpounsBoaHbIe
TPUTOHOMETPUUYECKHX
¢ynkuuii. [IponsBoanas
CIOXHOU (QYyHKIIUU

Cogepxanue yueOHOro Marepuasa

Onpenenenne cnoxnou GyHkwH. [Ipon3BoHAS] TPUTOHOMETPHUECKUX (DYHKIIUH.
[Tpoun3BoiHas cI0XKHON (PYHKLIUU

Jlexkuuns

IIpakTHyeckoe 3aHsATHE

Tema 7.4 Cojepkanne ydeOHOro Marepuana

[Tonsitue o [Tonsitue HenpepriBHOU (yHKIIMU. CBOICTBa HellpepbIBHOW (GyHKINU. CBA3b MEKIY
HETIPEPBIBHOCTHU HETPEPHIBHOCTHIO U (P PepeHINPYEMOCThIO GYHKIINU B TOUKE. AJITOPUTM pEIICHUS
bynkun. Meton HEPAaBEHCTB METOJIOM MHTEPBAJIOB

WHTEPBAJIOB Jleknus

Tema 7.5 Cojneprkanne yueOHOro Marepuana

I'eomerpuyeckuii u
buznyecKuil CMbICI

["'eomeTpHuuecKkuii CMBICT TPOU3BOAHOMN (PyHKIIMM — yII0BOI KO3 (UIIMEHT KacaTelbHOM K
rpaduky pyHKIMN B TOUKe. Y paBHEHUE KacaTelIbHOHN K TpaduKy QYHKIIMH. AJITOPUTM

IPOM3BOIHOM COCTaBIICHUS YpaBHEHUs KacaTelbHOH K rpaduky QyHkimn y=f(x)
Jlekumst
IlpakTH4Yeckoe 3aHATHE

Tema 7.6 Cojneprkanne yueOHOro Matepuana

duznuecknii CMBICHT
IIPOU3BOJHOM B

Ouznyeckuil (MEXaHMYECKUIi) CMBICI MPOU3BOJIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpeMeHu t: v =S’ (t)

npodeccruoHaNnbHBIX IIpakTHyeckoe 3aHATHE
3a7agax
Tema 7.7 Copneprkanue yueOHOro MaTepuasa

MOHOTOHHOCTb (DYHKITHH.
Touknu skcTpemyma

Boszpacranue n yosiBanue QyHKIIMH, COOTBETCTBUE BO3pacTaHUs U yObIBaHUS (YHKIIUU
3HAKy NpOou3BOJHOM. [IoHATHE MPON3BOIHOM BBICIIETO MOPSAIKA, COOTBETCTBUE 3HAKA BTOPOU
IPOM3BOIHON BBINYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3ke. 3aJjauu Ha MAaKCUMYM H

OK 05,
OK 06,
OK 07
IIK 5.1
I1K 9.2
IIK 9.9




MUHUMYM. [TOHSITHE aCUMITOTHI, CITOCOOBI UX ONPEIEIICHUs. AJTOPUTM UCCIIETOBAHUS
GYHKIIMM 1 TOCTpOeHHUsI ee TpaduKa ¢ TOMOIIbIO MPON3BOAHON. JIpoOHO-THEHAs PyHKIMS

Jlexknus 2
IIpakTHYeckoe 3aHsATHE 4
Tema 7.8 Copepxanne yueOHOro Marepuasa
Hccnenosanue pynkumii | MiccaenoBanue GyHKIMK HA MOHOTOHHOCTh M TIOCTPOSHHE TPadHUKOB.
1 noctpoenue rpapukoB | lipakTuyeckoe 3aHATHE 2
Tema 7.9 HautGonsmee u | Comeprkanue yueOHOro MaTepuaia
HauMEHbIIIee 3HAYCHUS HaxoxneHnve HanbobIero 1 HaMMEHbIIEro 3Ha4eHni QyHKIUH, TocTpoeHue rpaguKoB
byHKIIUN MHOTOYJICHOB C MCIIOJIb30BAaHUEM allapara MaTeMaTHYECKOr0 aHaIn3a
Jlekuus 2
IIpakTuyeckoe 3aHsATHE 2
Tema 7.10 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COIep:KaHue (CoaepKaAHHe MPUKJIATHOTO
Haxoxnenue MOJYJISA)
ONTUMAJILHOTO Hauwmensiuee u HanOoubliee 3HaueHue QyHKIIUU
pe3ynpTaTa ¢ HOMOIIBIO IpakTHYeCcKoe 3aHATHE 2
MIPOU3BOTHOM B
MPAKTUYCCKHX 3a7a9ax
Tema 7.11 Cogepxanue yueOHOro Marepuasa
Pemenue 3amay. ®opmynsl 1 pasuna auddepenumporanud. Mccnenopanre GyHKINN ¢ TOMOIIBIO
IIponsBonnas dyHKuY, npou3BoHOM. Hanbonbiee n HanMeHblee 3HaueHUsT QyHKITUU
CC HPUMCHCHHE KonTposbnas padora 2
Paznen 8. 18
ITepBooGpa3nasn
(pynkuumn, ee
NpHUMeHeHHe
Tewma 8.1 Cojnepkanne yueOHOro Matepuana
IlepBooOpa3Has pyHKIMHU. | 3agaya O BOCCTAHOBJICHHWH 3aKOHA JBHJKCHHS 110 W3BECTHOW CcKopocTH. IloHsTHE
[TpaBuia HaXOXKIACHUS uHTerpupoBaHusA. O3HAKOMIICHHE C TIOHSATHEM WHTETpalia M MEepBOOOPa3HON s (PYHKIIMH
epBOOOPA3HBIX y=f(x). PemieHne 3amau Ha CBs3b NEPBOOOpPA3HON W €€ MPOM3BOAHOMN, BBIYHUCIICHHE
nepBooOpa3Hoi s nanHOW PyHKImu. Tabmmia hopMys Il HaXO0XKISHUS TIEPBOOOPA3HBIX.
M3ydyeHue mpaBuiia BEIYMCICHHS IEPBOOOPA3HON
Jlekuust 1
TpakTHYecKoe 3aHsITHE 2
Tema 8.2 Copneprkanne y4eOHOro Matepuana

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
I1K 9.2




[Lnomane KpUBOIMHEUHOM
Tpaneuuu. Gopmyna
Herorona — Jleiibauna

3anauy, NPUBOASILNE K IOHATHIO OINPEAEIECHHOIO MHTErpajga — O BBIYMCICHUHU IJIOLIAAH
KPUBOJIMHEHHOW Tpanenuu, O IepeMenleHUH TOoukH. [loHsATue onpenenéHHOro MHTErpania.
['eomerpuueckuii 1 Gpu3nUecKuii cMbICT onpeneiaeHHoro uarerpana. ®opmyna HeroTona—
JleliOHuIa

Jlekuust 1
IIpakTHYeckoe 3aHsATHE 2
Tema 8.3 Copepxanne yueOHOro Marepuasa
Heonpenenenuslii u [TonsiTve HeoMpeeIEHHOrO HHTErpajla
ONPEAECIECHHBIN Jleknus 1
HHTCIPAJIbI IIpakTH4Yeckoe 3aHATHE 2
Tewma 8.4 Cogepxanue yueOHOro Marepuasa
[TonsTre 06 ['eomeTprYECKHil CMBICI ONPENCIICHHOTO MHTErpaia
ONpeIeICHHOM UHTerpaie | Jlekuus 1
Kak mJromaamn IIpakTHyeckoe 3anAaTHE 2
KPUBOJMHEHHOMN
Tpaneuuu
Tema 8.5 IIpodeccnonaibHO-OPHEHTHPOBAHHOE  cO/Aep:KaHHe  (Coaep:KaHMe  NPHUKJIATHOIO
OnpeneneHHblil UHTErpan | MOAYJIsl)
B KU3HU ['eomeTpuyeckuii cMbica onpeneneHnoro uarerpana. ®opmyna Hetotona - Jleitbnuna.
Pemenune 3amau Ha NpUMEHEHHWE HWHTErpaja Jjsl BBIUUCIECHUS (U3MUECKUX BEJIUYUH U
IJI01a1e 1
IIpakTHyeckoe 3aHsATHE 4
Tewma 8.6 Cogepxanne yueOHOro MaTrepuaa
Pemenue 3anau. [TepBooOpaznas ¢pyHkuuu, ee npuMeHeHue. [IpaBuia HaxoX1eHUS TEPBOOOPA3HBIX.
ITepBooOpasHas pyHKiH, Konrpoabnas padora 2
ee MpUMEHEHHUe
Pa3znen 9 16 OK 01,
[IpsiMble ¥ MJIOCKOCTH B OK 03,
NPOCTPAHCTBE OK 04,
Tema 9.1. Copneprkanue yueOHOro MaTepuasa OK 07
OcHoOBHbIE TOHATHSA [Tpenmer crepeomerpun. OCHOBHBIE MOHSATHS (TOYKa, MpsiMasi, TUIOCKOCTh, IPOCTPAHCTBO). 11K 9.3
CTEPEOMETPUH. OcHoBHbIE akcHOMBI cTepeoMeTpu. llepecekaromuecs, napauieabHbIE U CKPEIIUBAIOIINECS
Pacnionoxenne npsAMeIX U | ipsimble. [Ipu3HaKk ¥ CBOWCTBO CKpEIMMBAIOMIMXCS NMPSIMBIX. OCHOBHBIE MTPOCTPAHCTBEHHBIC
IIJIOCKOCTEMN Gburyps.
Jleknusn 2




Tema 9.2.
[TapamienpHOCTD NPSAMBIX,
IIPSIMOM U INIOCKOCTH,

Copepxanne yueOHOro Marepuasa

[Tapamnmensubie  npsiMass u  1iockocTh.  Ompenenenne. I[lpusnak. CsoiictBa  (C
nokaszarenbcTBoM). llapamnensaeie 1miockoctu. Ompenenenue. [lpusnak. CpoiicTBa (C

IIJIOCKOCTEH nokazatenbcTBoM). Terpasap u ero anemenTsl. [lapamienenunen u ero snemenTsl. CBoiicTBa
IIPOTUBOIIOJIOKHBIX TIpaHed M JuaroHaled mnapawienenunena. IlocrpoeHue ceyeHun.
Penrenue 3amau.
Jleknus 2
IIpakTHYeckoe 3aHsATHE 2
Tema 9.3. Copepxanne yueOHOro Marepuasa
[lepneHAUKYISPHOCTD [lepnenaukynspuslie npsmMsle. [lapamienpHble npsMble, NEPHEHAUKYISIPHBIE K IUIOCKOCTH.
MPSAMBIX, IPSIMOU U [Ipr3Hak neprneHauKyIsIPHOCTH MPAMONM M TIocKocTh. JlokazarenscTBo. [lepnenaukyssap u
MJIOCKOCTH, INTIOCKOCTEMN HakJIoHHas. [lepnenaukynspHble MIOCKOCTH. lIpU3HaK MEpHEeHIUKYISIPHOCTH IIOCKOCTEH.
JlokazarenbCcTBO.
PaccrosiHus B IpOCTPAHCTBE
Jlekuus 2
Tema 9.4. Cojepkanne ydeOHOro Marepuana
Teopema o Tpex Teopema o Tpex nepneHAuKyIspax. JlokazareabCTBO. YTol MEXIy NPSIMOM U IIOCKOCTBIO.
HEePIEeHIUKYIIpax Yroa Mexay II0CKOCTIMU
Jlekuus 2
IIpakTHyeckoe 3aHsATHE 2
Tema 9.5. IIpodeccnonanbHO-OPHEHTHPOBAHHOE  CO/ep:KaHHe  (coAepKaHHe  NPHKJIATHOIO
[TapamiensHsle, MOAYJIs)
NEPIEHUKYIISPHBIE, AKcHOMBI cTepeoMeTpuu. lleprneHauKyIspHOCTh NMPSAMOM M IUIOCKOCTH, MapajljieIbHOCTb
CKpEeIIMBaOIINECcs JBYX IPSIMBIX, IEPIEHAUKYIISIPHBIX IIIOCKOCTH, IEPIEHAUKYIISIPHOCTD IJIOCKOCTEN
npsiMble IIpakTHyeckoe 3aHsATHE 2
Tema 9.6. Cogepxanne yueOHOro MaTepuana
Pemenwue 3anau. [Ipsameie | PacrionmoskeHne TpSMBIX W TUIOCKOCTEH B TPOCTpaHCTBE. [lepneHAMKYISIpPHOCTh H
Y TUIOCKOCTH B NapaJuIeIbHOCTD MPSIMBIX U MI0cKocTel. CKpeInBaOIUecs IpsiMble
MIPOCTPAHCTBE KounTpoJabHas padora 2
Pazpnen 10. 12
KoopauHaThbl M BEKTOPBI OK 02,
Tema 10.1 Copneprkanue yueOHOro MaTepuasa OK 03,
JlekapTOBBI KOOPAMHATEI B | /lekapTOBBI KOOPAWHATHI B ipocTpaHcTBe. [Ipocreiimue 3agaun B koopauHarax. PaccrosHue OK 04,
IIPOCTPAHCTBE. MEXJy IByMsi TOUKaMHU, KOOPAMHATHI CEPEAMHBI OTPE3Ka OK 07
Paccrosinue mexnay nByms | Jleknus 2




toukamu. KoopanHatsl IIpakTHYyeckoe 3aHATHE 2
CepeIMHBI OTpEe3Ka
Tema 10.2 Copepxanne yueOHOro Marepuasa
Bekropel B ipocTtpancTse. | BekTopsl B mpocTpancTBe. CI0KEHNUE M BRIYUTAHHE BEKTOPOB. Y MHO)KEHUE BEKTOpa Ha
VYron mexay Bekropamu. | yucio. Kommanapasie BekTopsl. CKasipHOE Por3BeIcHHE BEKTOPOB. PazinoxeHnne BeKTopa
CkanspHOE MPOU3BEACHUE | [0 TPEM HEKOMILJIAHAPHBIM BeKTOpaM. KoopIMHAThI BEeKTOpa, CKAISPHOE TPOU3BEACHUE
BEKTOPOB BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOPAMH, YTOJ MEXIY MPSMOHN U MIIOCKOCTBIO,
YTOJI MEXY TUIOCKOCTSIMH. Y paBHEHHE MIIOCKOCTH.
Jlexknus 2
IIpakTHYeckoe 3aHsATHE 2
Tema 10.3 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/lep:KaHue (co/iep:KaHue PUKJIATHOTO
[IpakTuko- MOJTYJIs1)
OpPMEHTHPOBaHHbIE 3a1a4M | KoopauHaTHas MII0CKOCTh. BhIYKCICHHE PacCTOSHUI U TUIOIIAACH Ha TIOCKOCTH.
Ha KOOPJAUHATHOM KosimyecTBEeHHBIE pacyeThl
TUIOCKOCTH IIpakTHyeckoe 3aHATHE 2
Tema 10.4 Cojnepkanne ydeOHOro Matepuana
Pemenue 3anau. JlexapToBbI KOOPIMHATHI B IIpocTpaHcTBe. BekTopsl B mpocTpancTBe. CloxKeHUe U
KoopauHaTsl 1 BEKTOPEI BBIYMTAHNE BEKTOPOB. Y MHOKEHHE BeKTOpa Ha yncio. KoMruianapaeie BeKTopbl. CKalsipHOE
MPOU3BEIEHNE BEKTOPOB. Pa3ioxkeHne BeKTopa Mo TpeM HEKOMIUTAHAPHBIM BEKTOPAM.
[Ipocreiimme 3agaun B kKoopArHaTaX. KOOpIMHATEI BEKTOpA, PACCTOSTHHE MEKIY TOYKAMH,
KOOP/IMHATHI CEpeIMHBI OTPE3Ka, CKAISIPHOE POU3BEIEHNE BEKTOPOB B KOOPAMHATAX, YOI
MEX/y BEKTOPAMH, YTOJl MY MPSIMOU M TFIOCKOCTBIO, YTOJI MEXK/Y IIOCKOCTSIMHU
KonTpoJsbsHasi padora 2
Pa3znea 11. 46 OK 01,
MHOrOrpaHHUKH U TeJIa OK 02,
BpallleHust OK 03,
Tema 11.1 Cogepxanne yueOHOro MaTepuana OK 04,
Bepmmnel, pedpa, rpann | [ToHsTHE MHOTOrpaHHHUKA. Ero aieMeHTsI: BepiinHbl, pedpa, rpanu. J{uaronans. Ceyenue. OK 05,
MHOTOTPaHHHUKA BhINYKIIbIE U HEBBIMYKJIbIE MHOTOTPAHHHKH OK 06,
Jlekuus 2 OK 07
Tema 11.2 CoieprkaHue y4eOHOTO MaTeprana 1K 5.4
[Tpusma, ee [Tousitue npusmsl. Ee ocHoBanus 1 60koBbIe TpaHu. BeicoTta mpusmel. [IpsMast 1 HakJIoHHAs 1K 9.2
cocTaBJiAroMe, ceuenue. | nmpusma. [IpaBunpHas npusma. Ee ceuenne [IK'9.3
[Ipsimas 1 nnpaBUIIBbHAA Jlekuus 2
IIPU3MBI IIpakTHYeckoe 3aHATHE 2




Tema 11.3
[Tapannenenunen, Kyo0.

Copepxanne yueOHOro Marepuasa

[Tapannenenunen, cBoCcTBa MPAMOYTOJILHOTO Mapajuienenuneaa, kyo. Ceuenue kyoa,

Ceuenue ky0a, napajiesenunea
napaieNenure/a Jleknuus

IIpakTHYecKoe 3aHATHE
Tema 11.4 Cojepkanue y4eOHOro Marepuasa

IInpamuna, ee
COCTaBIIAIOLINE, CEYCHHUE.
[IpaBunbHas nupamMuaa.
VYcedeHHas nupamMua

[Tupamuna u ee anementsl. Ceuenue nupamusl. [lpaBuiibHas nupamua. Y ceueHHas
nupamuia

Jleknus

HpaKTI/I‘leCROQ 3aHATHE

Tema 11.5
Bbokosas u nmonHas
MMOBEPXHOCTb MPU3MBI,

Cogepxanue yueOHOro Marepuasa

[Tnomaaps GOKOBOH M MOIHOM MOBEPXHOCTH MPU3MBI, TUPAMHUJIBI

Jlekuus

MTAPaMUJIBI IIpakTHYeckoe 3aHATHE

Tema 11.6 Cojepkanne ydeOHOro Marepuana

Cummerpus B KyOe, CuMMeTpHsi OTHOCUTEIBLHO TOUKH, IPSIMOH, miiockocTu. CuMMeTpus B KyOe,
napajuieJenumnese, napajuiesienuIe/ e, pu3Me, TUpamMuIe

MMpU3MeE, IMMupaMuzic

Jlekuus

HpaKTuquRoe 3aHATHE

Tema 11.7
[Ipumepsl cummeTpuii B
npodeccun

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJAEPKaHUe (COIepPKAHNE MPUKIATHOTO
MO/1YJIf1)

CuMMmeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

HpaKTI/IquKOC 3aHATUC

Tema 11.8
IIpaBunbHbBIE
MHOTOI'PAaHHMKH, UX
CBOMCTBA

Cojnepkanne yueOHOro Matepuana

ITonsTue IMPaBUJILHOTI'O MHOT'OT'pAHHUKA. CBoiicTBa IIpaBHUJILHBIX MHOTOTPAHHHUKOB

Jlexkuus

Tema 11.9
wuuuap, ero
cocrasirone. CeyeHue

Conepxanue yueOHOro MaTeprasia

Hunuuap u ero snemeHThl. CeueHne HIINHIpa (MapaieIbHOE OCHOBAHUIO U OCH).
Pa3BepTka nmimHaApa

1005810503 01 (o] Jleknus
Tema 11.10 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (CONePKAHUE TPUKJIATHOTO
Komnyc, ero MOAYJIsT)

cocrasirone. CeyeHue
KOHycCa

Konyc u ero snemenTtsl. CeueHne KoHyca (MapajiebHOe OCHOBAHHIO U MPOXOIAIIee yepe3

BepI_HI/IHy'), KOHHWYCCKHUC CCUCHN . Pa3BepT1<a KOHYCa




Jleknus

Tema 11.11
Y ceueHHBI KOHYC.

Cogepxanue yueOHOro Marepuasa

Yceuennslii konyc. Ero o0pasytomas u Beicota. CeueHre yCeueHHOT0 KOHyca

CeueHne yce4eHHOTO Jlekuus 2
KOHYycCa IIpakTHyeckoe 3aHsATHE 1
Tema 11.12 Copepxanne yueOHOro Marepuasa
[lap u cdepa, ux ceuenus | llap u chepa. Bzaumuoe pacnonoxenue cdepsl u miockoctu. Cedenue mapa, chepsl
Jleknus 2
IIpakTHYeckoe 3aHsATHE 1
Tema 11.13 Copepxanne y4eOHOro Marepuaa
ITonarue 06 o6beme Tena. | Ionsrtuie 06 oobeme Tena. O0beM Kyda U MPsIMOYToJIbHOTO napauienenumnena. Oobem
OTtHolIeHe 00HLEMOB npu3Mbl U IWIHHAPA. OTHONIEHHE 00hEMOB TIOTOOHBIX TEIL.
MTOJOOHBIX TEIl Jlexkuust 2
IIpakTHYeckoe 3aHsATHE 2
Tema 11.14 Cojnepkanne ydeOHOro Matepuana
OO0beMblI U MIIOMAAH O6bembl mupamubl U KoHyca. O0bem mapa. [lnomaau noBepxHocTel Ten
MOBEPXHOCTEH TeI Jlexknus 2
Tema 11.15 Cogepxanue yueOHOro Marepuasa
KoMmOunamun KomMOuHamm reoMeTpuuecKux Tej
MHOT'OI'PAaHHHUKOB U TeJ IMpakTuyeckoe 3aHsATHE 2
BpaIICHHUS
Tema 11.16 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COlep:KaHMe (ColepKaHNe PUKJIAHOTO
I'eomerpuueckue MOJYJIs1)
KOMOMHAIIMK Ha IpaKkTUKe | Mcronb30BaHue KOMOMHAIMI MHOTOTPAHHUKOB M TEJI BPAIICHHS B IPAKTHKO-
OpPUEHTUPOBAHHBIX 3aJa4ax
IIpakTHYyecKoe 3aHATHE 2
Tema 11.17 Cogepxannie yueOHOro MaTepuasna
Pemenue 3amay. O0beMBl 1 IJIONIAIU TIOBEPXHOCTH MHOTOTPaHHUKOB U TEJl BPAIICHUS
MHoOrorpaHHMKy ¥ Te1a KonTposbnas padora 2
BpaIICHHUS
Pasznen 12. 22 OK 01,
J1IeMeHThI OK 02,
KOMOHMHATOPHKH, OK 03,
CTATHCTHKHU U TEOPUH OK 04,

BEPOATHOCTEH




Tema 12.1 Copneprxanue yueOHOro MaTepuasa OK 05,
OcHoBHBIE IOHATHSA [lepecTaHOBKH, pa3MellIEHHUs, COYCTAHHUS. OK 07
KOMOMHATOPHUKHU Jlekuust IIK 5.5
Tema 12.2 Cogepxanne yueOHOro Marepuasa [IK 9.9
CoObITHE, BEpOIATHOCTH CoBMecTHBIE M1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH CYMMBI COOBITHIA.
coObITus. CrioskeHue u YcioBHas BEPOATHOCT. 3aBUCHMbIE  HE3aBUCHUMbIE COOBITHA. TeopemMbl 0 BEpOSITHOCTH
YMHOKEHHUE BEPOSTHOCTEN | MPOU3BEICHUSI COOBITHH.
Jleknus
Tema 12.3 IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEpPKAHME (COEePKAHUE PUKJIIATHOTO
BeposiTHOCTE B MOJYJIsT)
pohecCuOHATBHBIX OTtHOcUTeIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUNBOCTH. CTaTUCTHYECKOE
3a1a4ax onpezeneHue BeposiTHocTU. O1ieHKa BEpPOSITHOCTU COOBITHUS
IIpakTH4yeckoe 3aHsATHE
Tema 12.4 Cojnepxkanue ydeOHOro Marepuana
JuckperHas cinydaiinas Buabl cinyyaitneix BennuuH. OnpeneneHue JUCKPETHOM Cly4ailHOW BeJIMYUHBI. 3aKOH
BEJIMYKHA, 3aKOH €¢ pacnpenesieHus] AMCKPETHOM CIy4aHOW BEIMYUHBI. E€ 4nCIIOBbIE XapaKTEPUCTUKHU
pacrpeeneHus Jlekuus
Tema 12.5 Cogepxanue yueOHOro Marepuasa
3agaun marematndeckor | Bapuarmonssiii psij. [Tonuron gactot u ructorpaMma. CTaTHCTUYECKUE XapaKTEPUCTHKH
CTaTUCTUKH psiaa HaOMIOAaeMbIX JaHHBIX
Jlekumst
Tema 12.6 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJlep:KaHNe (Coiep:KaHNe PUKJIAHOTO
Cocrasnenue Tabau1 1 MOJLYJIsl)
JMarpaMM Ha MPaKTHKE [TepBruynas 00pabOTKa CTATUCTHUECKUX AaHHBIX. [ paduueckoe ux mpeacTaBieHue.
HaxoxaeHue cpeTHuX XapaKTepUCTHK, HAOII0AaeMbIX JaHHBIX
IlpakTH4Yeckoe 3aHATHE
Tema 12.7 Cojnepkanne yueOHOro Matepuana
Pewenne 3anau. OnemeHTbl KoMOUHAaTOpUKH. CoOBITHE, BEPOSTHOCTH COOBITHA. CI0’KEHUE U YMHOKEHUE
DIIEMEHTHI BEpPOSITHOCTEMN
KOMOWHATOPUKH, KonTposbHas padora
CTaTHCTUKU U TEOPUU
BEPOSTHOCTEN
Pa3znen 13. OK 01,
MHoKecTBa. DJIeMEeHThI OK 02,

Teopuu rpados




Tema 13.1

Copepxanne yueOHOro Marepuasa

MHokecTBa ITousitue MuoxectBa. [logmMuoxecTBo. Onepaiuy ¢ MHOKECTBAMU
Jlekuust
Tema 13.2 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE  cojAep:KaHHe  (CoAep:KaHMe  MNPHUKJIATHOTO
Oneparnuu ¢ MOYJis1)
MHO>KECTBaMHU Onepanuu ¢ MHOXKecTBamMH. PellieHne npukiajaHbIxX 3a/1a4
IIpakTnyeckoe 3ansiTue
Tema 13.3 Copepxanne yueOHOro Marepuasa
I'padsr ITonsitue rpada. Cesa3ubIi rpad, AepeBo, UK rpad Ha MITOCKOCTH
IIpakTHyeckoe 3aHsATHE
Tema 13.4 Cogepxanue yueOHOro Marepuasa
Pemenue 3agad. | Omepanuu ¢ MHOXKecTBaMu. OmNHCAaHWE pPEATBHBIX CHTYaIllMd C TOMOIIBIO MHOMKECTB.

MmuoxecTBa, I'padbl 1 ux
MIPUMEHEHHUE

[Tpumenenue rpadoB K pelIeHUIO 3a1a4

KonTpoJsbHasi padora

OK 03,
OK 04,
OK 05,
OK 07
IIK 9.9

Bcero:

266




3. YCJIOBUS PEAJIN3ALIUU ITIPOTPAMMBI YUEBHOM

JUCHUIIJINHBI
3.1. TpedoBanus K MHUHHUMAJIbHOMY MaTepuaJIbHO-TEXHUYECKOMY
o0ecre4yeHNIO
Peanuzamusi mporpaMmbl AWCIUIUIMHBL TPeOyeT HaIW4us y4eOHOro kKaOuHeTa
MaTEMaTUKH.

O6opynoBanne yueOHOTO KaOUHETA:
- TOCAJIOYHBIC MECTA 110 KOJUYCCTBY 00yUaIOIIUXCS;

- pa60qee MCCTO IIPpCTIOaAaBaTCIIA;
- KOMIIJICKT y‘{€6HO-HaFJ'IHIIHI>IX HOCO6Hﬁ;

- KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,

- 3aJ1aHUS 111 KOHTPOJIbHBIX padoT;

- Mpo(eCCUOHAIBHO OPUEHTUPOBAHHBIE 3aJaHUS;

- MaTCpHrajbl O9K3aMCHaA.

TexHuueckue CpCaACTBa 06y‘-I€HI/IHZ
- HGpCOHaHBHBII;’I KOMIIBIOTCP C JIMICH3MOHHBIM IIPOIr'paMMHBIM O6€CH€‘I€HI/IGM;

- IPOEKTOP C FIKPAHOM.

3.2. UudopmanmnonHoe odecnevyenne o0yueHust

Ilepeyens pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, HWHTepHeT-pecypcos,
JAOIOJHUTEJIbHOMN JIUTePaTypbl

OCHOBHBIE HCTOYHUKH:

1.

Anrebpa u Hayaia MatemaTudeckoro aHanu3za. 10 - 11 kiaccel. ba3oBelil u
yriiyOneHHbl ypoBHU: yueoHuk / 1. A. Anumos, FO. M. Konsrun, M. B.
TkageBa [u ap.]. - [Ipocemenue, 2022. — 463

I'eometpust 10 - 11 knaccel. ba3oBelil U yriyOneHHbI YPOBHU: yU€OHUK /
A. B. Iloropenos. - [IpocBemenue, 2022. - 174

NunuBuyanbHble KOHTPOJIBHBIE Pa0OTHI MO Kypcy «Airebpa u Haudana
aHanu3a» st cryaeHToB ¢akynbrera CIIO: mocoOue mo maTreMaTuke Jis
CTYJIGHTOB TIEpBOro Kypca dakyiabTeTa CpeaHero mnpodeccuoHaIbHOTOo
obpazoBanus / bearopoackuitl AY/ M.A. Cemeprauna, H.C. [TabonkoBa —
benroponckuiil’AY, 2022

Pabouas Terpaap mo Kypcy «Anrebpa ¥ Hayayia aHaNIU3a» AJIs CTYJCHTOB
daxynbreta CI1O/benropoackuitl’ AY/ H.C. [TabonkoBa, M.A. CemepHuHa
— benropox: bearopoackuiil’'AY, 2022

Martemaruka B TaOJMIIaX U CXeMax: MOCOOUe I MOATOTOBKH K 9K3aMEHY
JUISl CTYZIGHTOB TIEPBOIO Kypca cpeaHero npoheccuoHaIbHOT0 00pa3oBaHust/
benropoackuit I'AY/ I'.B. bpaxuuk, H.C. ITabonkoBa, M.A. CeMmepHuHa,
T.H. Mununna — bearopon: benropoackuitll'AY, 2020

I[OHOJ'IHI/ITCJ'II:HBI@ HUCTOYHHUKU.
1. http://lib.belgau.edu.ru— 36 Benropoackoro 'AY

2. http://znanium.com — 9BC «3HanIyM»

3. http://e.lanbook.com — DBC «JIanp»

4. http://ebs.rgazu.ru — 3BC «AgriLib»



http://lib.belgau.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

4. KOHTPO.Ib U OLIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOI

JUCHUATIIMHBI

KoHTpoib M oOmeHKa pe3ylbTaTOB OCBOCHMs 00I1€00pa30BaTENbHOM
JTUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 TUCIUIUIMHAPHBIE PEe3yIbTaThl, HAIIPABICHHBIC
Ha ¢opMUpOBaHHE OOIMUX U MPO(ecCHOHANBHBIX KOMIIETEHIIMM MO pa3aenaM U
TEMaM CoJIepKaHMsl yueOHOro MaTepuaia.

Oobmasi/mpodeccnoHanbHas

Pa3znen/Tema

THun oeHoYHbIX

KOMIIETE€HI[HA MeponpusiTUs
OK 01. Bei6upars crioco6sr | P 1, Tema 1.1, 1.2, 1.3 TI-o/c?, 1.4, | Tectupopanue

peleHus 3a1au 15,16 VYeTHBli onpoc
npodecCHOHATbHON P2, Temn 2.1,2.2,2.3,2.4,2.5, NunuBunyanpHas
NEeATEILHOCTH 2.6 caMOCToOsITelIbHas paboTa
MIPUMEHUTETHLHO P 3, Temsr 3.1, 3.2, 3.3, 3.4 KoHntposbHas padota

K pa3JIMYHbIM KOHTCKCTaM

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 5, Temrr 5.1, 5.2

P 6, Temn! 6.1, 6.2,6.3,64,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temu1 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,79,7.10 II-o/c, 7.11
P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5 I1-
o/c, 9.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-0/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7

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

Brinonnenue
SK3aMEHAIIMOHHBIX 3aIaHuNI

OK 02. cnonb3oBaTh
COBPEMEHHBIC CPEJICTBA
MOWCKa, aHaJIN3a U
UHTEPIIPETAIINH
uHpOpMaLnH, U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMS 32,124
npodeccCuoHaNBHOM
JIESITSIIBHOCTH

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

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

P 3, Temn 3.1, 3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P 10, Temsr 10.1, 10.2, 10.3 T1-

TectupoBanue

VYerHbli onpoc
NunuBunyanpHas
camocTosiTelbHas paboTa
KonrponsHas padora
Brinonnenue
AK3aMEHALIMOHHBIX 3a/1aHNN

Y Mpogpeccuonanvroe-opuenmuposannoe cooepoicanue




o/c, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,13.4

OK 03. ILltanupoBath u
pea30BEIBaTh COOCTBEHHOE
npoeCCHOHATIBHOE U
JTUYHOCTHOE Pa3BUTHE,
PEANPUHIUMATEIIECKY IO
JESITCIILHOCTh B
npodeccuoHalibHOM cepe,
MCIIOJIb30BaTh 3HAHUS TI0
(MHAHCOBOW TPAMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYAIHSIX

P1, Tema 1.1,1.2, 1.3 IT-o/c, 1.4,
15,16

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

P 3, Tems 3.1, 3.2, 3.3, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temb1 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,79,7.10 I1-o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 I1-
o/c, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-0/¢,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

YerHbll onpoc
NunuBunyansHas
camocTosTelbHas paboTa
KonTponbnas pabota
Brinosinenue
HK3aMEHALMOHHBIX 33/1aHUN

OK 04. DpdexTuBHO
B3aUMO/IEIICTBOBATH U
paboTath B KOJUIEKTHUBE U
KOMaH/1e

P1,Temal.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

P2, Temr1 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Tems1 3.1,3.2,3.3,3.4

P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6 I1-o/c, 4.7

P 6, Temnr 6.1,6.2,6.3,64,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temu1 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-
o/c, 10.4

P11, Temer 11.1,11.2,11.3,11.4,

TecTtupoBanue

YCTHBIN onpoc
NunuBunyanbHas
camocTrosTeNnbHas paboTa
KonTponbhas padota
Brimonnenue
SK3aMEHAIIMOHHEIX 3aIaHUU




11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-0/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,13.4

OK 05. Ocy1iecTBisTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAITUIO Ha
rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepanyiu ¢
y4eTOM 0COOeHHOCTEN
COITMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

P1,Tema 1.1,1.2, 1.3 IT-o/c, 1.4,
15,16

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

P 3, Temn 3.1, 3.2, 3.3, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temn1 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,79,7.10 I1-o/c, 7.11
P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/¢,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5,12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 I1-o/c,
13.3,13.4

TectupoBanue

YerHbll onpoc
NunuBunyanpHas
camocTosTelbHas paboTa
KounTponbhas pabota
Brimonnenue
HK3aMEHALIMOHHBIX 33/1aHUN

OK 06. ITposiBnsTH
TPaKJIaHCKO-
MaTPUOTUYECKYIO TIO3UIIHUIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE TTOBEJICHHE Ha
OCHOBE TPaJULIUOHHBIX
00111eYeTOBEUECKUX
LIEHHOCTEH, B TOM YHUCJIE C
Y4€TOM TapMOHU3AIUN
MEKHAI[MOHATIBLHBIX U
MEXPEIIUTHOZHBIX
OTHOILIEHU, TPUMEHSATh
CTaHJAPTHI
AHTUKOPPYNIIMOHHOTO
TTOBEJICHUS

P1,Temal.1,1.2,1.31I-0/c, 1.4,
15,16

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temn1 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 I1-0/¢,11.17

TecTtupoBanue

YeTHBIN onpoc
NunuBunyanbHas
camocTosTeNnbHas paboTa
KonTponbhas padota
Brimonnenue
DK3aMEHAIIMOHHBIX 3aJJaHNi

OK 07. CogeiicTBOBaTh
COXPAHEHUIO OKPYXKaroLEen
Cpeibl, pecypcocOepeKeHHIO,
MPUMEHSTh 3HaHUS 00
U3MEHEeHHUHU KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, (P (HEKTUBHO
JIEHCTBOBATH B
Ype3BbIYANHBIX CUTYAIHMSIX

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

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

P 3, Temn 3.1, 3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temn1 6.1, 6.2, 6.3,6.4,6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11

TectupoBanue

YcTHBII onpoc
NunuBunyansHas
camocTosTelbHas paboTa
KonrponsHas pabora
Brinonnenue
HK3aMEHALIMOHHBIX 3a/1aHNN




P7,Temn 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,79,7.10 II-o/c, 7.11
P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 I1-
o/c, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/¢,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5,12.6 IT-o/c, 12.7

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

IIK 5.1 Cobupats ucxoanble
JTaHHBIE JUI Pa3pabOTKU
IIPOEKTHOH IOKyMEHTALUU
Ha UH(OPMAIIMOHHYIO

P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4,
15,16

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

TecTtupoBanue

VYcTHBI onpoc
NunuBuayanbHas
camocTosTelnbHas paboTa

CUCTEMY P 3, Tems 3.1,3.2,3.3,3.4 KonTponbras padbora
P4, Temb14.1,4.2,4.3,44,4.5, Brimonnenue
4.6 IT-o/c, 4.7 SK3aMEHAIMOHHEIX 3aJaHni
P 6, Temn! 6.1, 6.2,6.3,64,6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7,Temu1 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
IIK 5.4 [Tpou3BoauTh P2, Temr 2.1,2.2,2.3,2.4,2.5, TectupoBanue
pa3paboTKy MoyJeit 2.6 YcTHBII onpoc
uHpopmarnmonHoi cucremsl | P 3, Temsr 3.1, 3.2, 3.3, 3.4 NunuBunyanbHas

B COOTBETCTBUHU C
TCXHUYCCKHUM 3aJaHUECM.

P4, Temb14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-0/¢,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT1-0/¢,11.17
P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,13.4

camocTosiTelbHas paboTa
KonrtponsHas pabora
Beinonnenue
HK3aMEHAIlMOHHBIX 3aaHUMN

IIK 5.5 OcymiecTBasTh
TECTUPOBAHUE
WH()OPMAITMOHHON CHCTEMBI
Ha JTAIe ONBITHOU
AKCIUTyaTaluu ¢ puxcaruei
BBISIBIICHHBIX OIIMOOK
KOJMPOBaHUS B
pa3pabaThIBa€MbIX MOIYJISIX
MH(OPMALIMOHHON CUCTEMBI.

P1,Temal.1,1.2, 1.3 [-o/c, 1.4,
15,1.6

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

P 3, Temni 3.1, 3.2, 3.3, 3.4

P 12, Temni 12.1, 12.2, 12.3 TI-
olc, 12.4,12.5, 12.6 TT-o/c, 12.7

TecTtupoBanue

YCTHBIN onpoc
NunuBunyansHas
camocTosTelbHas paboTa
KonTponbhas pabota
Brmonnenue
SK3aMEHAIIMOHHEIX 3alaHUU

IIK 9.2 Pa3pabarsiBath BeO-
NPUJIOKEHNE B COOTBETCTBHU
C TEXHUYECKUM 3aJ[aHHEM.

P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,79,7.10 I1-o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

TectupoBanue

YcTHBII onpoc
NunuBunyanpHas
camocrosTelbHas paboTa
KonrtposnbHas pabota




P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 II-o/c, 11.8, 11.9,
11.10 IT-0/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 I1-0/c,11.17

Brinonnenune
SK3aMEHAIIMOHHEIX 3aJaHUNI

IIK 9.3 Pa3pabarbiBath
uHTEepdEiic moIp30BaTeIs
BEO-TIPUIIOKCHHI B
COOTBETCTBHUHU C
TEXHUYECKUM 3a7[aHUEM.

P9, Tems1 9.1,9.2,9.3,9.4,9.5I1-
o/c, 9.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,

TectupoBanue

VYcrHblii onpoc
NunuBunyanbHas
camocrosTelbHas paboTa
KonrponsHas padora

11.14, 11.15, 11.16 IT-0/c,11.17 Brmmonaenue
SK3aMEHAIIMOHHBIX 3aJaHuM
K 9.9 MoaepuusnpoBath P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, | TectupoBaHue
BEO-TIPUIIOKEHUE C YIETOM 15,16 VYeTHBli onpoc
npaBwi U HopMm nojarotosku | P 7, Temsr 7.1, 7.2,7.3,7.4, 7.5, NunuBunyansHas

uHpopmanuu st
[IOMCKOBBIX CHCTEM.

7.6,7.7,7.8,79,7.10 II-o/c, 7.11
P12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

camocTosiTelbHas paboTa
KonrpomnbHas pabora
Beinonnenue
HK3aMEHAllMOHHBIX 3aaHUMN




