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PabGouass mporpamma ydeOHOW IUCHUIUIMHBI «Marematnka» pa3padoTaHa B
cooTBeTCcTBUM ¢ DeepaabHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
cpennero TnpodeccruoHansHOTO O00OpazoBaHus 1o crnenuanbHOocTH  09.02.07
NudopmarimoHHbie CUCTEMBI W TPOTPAMMHUPOBAHHE, yYTBEPKICHHOTO [Ipmkazom
MunucrepctBa oOpasoBanusi u Hayku  Poccum ot 09.12.2016r. Ne 1547,
denepadbHBIM  TOCYIAPCTBEHHBIM 00pa30BaTEbHBIM  CTAHAAPTOM CPEIHETO
obmiero oOpa3oBanus, yrBepxkaeHHOro [Ipukazom MuHHCTEPCTBOM 00pa3oBaHUS
u Hayku Poccum ot 17.05.2012 r. Ne 413 (pen. Ilpukazom MuHnuctepcTBa
obpasoBanus u Hayku Poccun ot 12.08.2022 r. Ne 732), npuMepHO# nmporpaMMoit
o01ieo0pazoBaTeIbHON yaeOHOM TUCTIATUTAHBI Maremaruka, TUTST
npo(heCCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpraHW3aluii, PEKOMEHIOBaHHON
denepalbHBIM TOCYAapCTBEHHBIM OFOKETHBIM 00pa30BaTEebHBIM YUPEKICHUEM
JOTIOJTHUTENBHOTO  TpodeccuoHaabHOro oOpazoBanust «MHCTUTYT pa3BUTHA
npodeccuonansHoro obpaszoBanmsi» oT 30.11.2022r. mpotokon Ne 14 wu
PexoMeHanusiMu 10 OpraHu3aliy MOJIyYeHHs] CpeaHero oliiero oopa3oBaHus B
mpeaesiax OCBOCHHUSI 00pa30BaTEIbHBIX MPOTPAMM CPEIHEro MpodheCcCHOHATHLHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOrO 00IIero oopazoBanus (nmucbmo JlemapTaMeHTa
roCyJ1IapCTBEHHOU MOJIUTUKH B cepe cpeiHero mpodhecCUOHATBHOTO 00pa30BaHUs

u npodeccuoHanbHOro 0o0yueHus MuHHcTepcTBa mpocBemeHuss  Poccum ot
01.03.2023 r. Ne 05-592).
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1. MACIHIOPT IPOT'PAMMBbBI YUEBHOM JJUCHUATIJIAHBI
MATEMATHKA

1.1. O6sn1acTh NpUMeHEHUsI POTrPaMMbI

[Iporpamma  y4eOHOM  JUCHUIUIMHBI ~ SIBISIETCA  4YacThl0  MPOTPaMMBI
MOJATOTOBKHU CIEIUAIUCTOB cpeaHero 3BeHa B coorBercTBUM ¢ ®PI'OC CIIO mo
cnetuansHoctd 09.02.07 MupOpMamoHHbIE CHCTEMbl M MPOTPAMMHUPOBAHHE -
aJMUHUCTPATOpP 0a3 TaHHBIX.
1.2. MecTo AMCHUILIMHBI B CTPYKTYpPe NPOrpaMMbl MOJTOTOBKH CIIELIHAIMCTOB
CpEIIHETO 3BE€HA

Oo6mmeo6pa3oBaTebHAS JTUCHUTUIMHA «MaremMatuka SABJISIETCS

00s13aTeIbHON YacThIO 00111e00pa30BaTEeNILHOTO IIMKIa OCHOBHOW 00pa3oBaTeIbHON
nporpaMmmbl B cootBerctBun ¢ DPI'OC  mo cmemmansHOocTH  09.02.07
HNHupopMalilnoHHbIE CUCTEMBI M IPOTPAMMUPOBAHUE -aJMUHUCTPATOp 0a3 TaHHBIX.

1.3. llean u 3a4a4u JUCHUIJIMHBI — TPeOOBAHHUSI K Pe3yJbTaTaM OCBOEHUSI
TUCUHMILIAHBI
1.3.1. Ileau 1 3a7a4u TUCHUIIIMHBI

Hemn: Copaepxxanue nporpaMMbl 00IIE00Pa30BATEIBHON JUCHUILIMHBI

«MareMaTuka» HampaBJIE€HO Ha JIOCTMXKEHHME pe3yJbTaTOB €€ HW3YyYCHHUS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuerom mnpodeccruoHaIbHOM
HarnpasiieHHocTr ®I'OC CIIO.

3agaumn:

- ¢dopMHpOBaTh TPEACTABICHUS O COIHAIBHBIX, KYJIbTYPHBIX |
HUCTOPUYECKHX (DAKTOpaX CTAHOBIICHUS MaTEMATHKH;

- (¢opMupoBaTH  OCHOBBI  JIOTHYECKOTO,  aJTOPUTMHUYECKOTO U
MaTEMaTHYECKOTO MBIIIICHHUS;

- ¢dopMHpOBaTh YMEHUE MPUMEHSTH TMOJYYCHHBIC 3HAHUS MPU PEUICHUU
pa3IUYHBIX 33]1a4, B TOM YHCIIe TPOPECCHOHANIBHBIX;

- (opmupoBaTh  mpeACTaBIEHWE O  MaTeMaTUKe  KakK  YacTu
0OIIEYeIOBEYECKON KYIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, ITO3BOJISIOIICM
OIMMCHIBATh M M3y4aTh PEaJIbHBIC TIPOIIECCHI U SBJICHUS B TTOBCEAHEBHOM )KM3HU U B
poheCCUOHATIBHON JIEATEIIBHOCTH.



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 NI

HHaHpreMble PE3yJbTAaThl 0CBOCHUA TUHCIHUIIJINHBI

Oo0mue

JAucuunianHapHbie

OK 01. Bpi6upatb crmocoOsl
pelIeHus 3a1aq
npodeCCHOHATLHON
JEeSATeIIbHOCTH TPUMCHHUTEITHHO
K Pa3JINYHBIM KOHTCKCTaM;

JIP 24 roTOBHOCTH K TPY/ly, OCO3HAHHE [IEHHOCTU
MacTepcTBa, TPy A0I00He;

JIP 25 roToBHOCTH K aKTUBHOH AESITEIHLHOCTHA
TEXHOJIOTHYECKON U COLUAIIBHOM HAIIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IIJIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJIHATH TAKYIO JESATEIHHOCTD;
JIP 26 wuHTEpec K pa3nIudHbIM cepam
po(hecCuOHATILHON e TENbHOCTH.

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

MP 02 ycraHaBauBaTh CYLIECTBEHHbIN IPU3HAK WU
OCHOBaHUs AJI CPaBHEHMUSI, KIIaCCU(PUKALIUU U
00001eHMS,

MP 03 onpenendars 1enu AesTeIbHOCTH, 3a1aBaTh
napameTpbl U KPUTEPUHU UX TOCTHKCHHUS;

MP 04 BbISIBAATS 3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B I€ITEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIEICTBUI AESITEIBHOCTH;

MP 08 pa3BuBaTh KpeaTUBHOE MBILIUIEHHUE TIPU
peIIeHUH )XKU3HEHHBIX TPOOIIEeM.

MP 09 Branets HaBBIKAMHU Y4eOHO-
MCCIIEI0BATEIbCKOM U MMPOSKTHOM JCSITEIIBHOCTH,
HABBIKAMU pa3pelieHust npooiem;

ITP6 01 BiameTs METOAMH JT0KA3aTEIBCTB, AITOPUTMAMH
peleHus 3a/1a4; yMeTh (OPMYITMPOBATH ONPEICIICHUS,
AKCUOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOIUTH
JT0Ka3aTeJIbCTBEHHBIE PACCYXACHUS B X0JI€ PELICHUS 3a1a4;
IIP6 02ymeTs onepupoBaTh MOHATHIMU: CTEIIEHD YNCIIA,
norapu(m ymucia; yMEeHHUE BbIIOIHATh BBIYUCIICHUS
3Ha4YeHUH U NpeoOpa30BaHUil BBIPAKEHHUH CO CTETIEHAMU U
norapudmamu, mpeodpazoBanue APOOHO-PAITUOHATBHBIX
BBIPAXKEHUI;

ITP6 03 ymeTh onepupoBaTh NOHITUSIMU: pallMOHATIbHBIE,
UpPpalUOHAJIbHBIE, IOKA3aTECIIbHBIE, CTCIICHHBIE,
jorapupMuyecKre, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

I1P6 04 ymeTh onepupoBaTh NOHITUSIMU: (PYHKIINS,
HenpepbIBHAsA (QYHKIMS, TPOU3BOIHASL, IEpBOOOpa3Has,
OTpeieNIEHHbIA HHTETPaJl; yMETh HAXOIUTh MPOU3BOIHbIE
3JIEMEHTAPHBIX (QYHKIMHA, UCTIONB3Ys CIIPaBOYHbIE
MaTepuabl; UCCIEN0BATh B MPOCTEUIINX CiIydasX QyHKIUU
Ha MOHOTOHHOCTh, HaXOAUTh HauOOJIbIlIee U HAUMEHbIIIEe
3HaueHue PYHKIHM; CTPOUTh Ipa)uK1 MHOTOUYJIEHOB C
MCIIOJIb30BAaHUEM alllapaTa MaTeMaTUYECKOrO aHAJIN3a;
MIPUMEHSTH IPOU3BOJIHYIO MPU PELLIEHUH 33/1a4 Ha
JBUKEHHE; PEIIATh NPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4 HA
HauOoJbIlIee U HAaMEHbIIIee 3HAUCHU S, HAa HaX0XK/IEHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

IIP6 05 ymeTs onepupoBaTh MOHATHSIMU: PALIMOHATIbHAS
(GyHKIM, TOKa3arenbHas QYHKIHUS, CTeNeHHas QYHKIMS,




MP 14 BbIABISTH NPUUUHHO-CIICICTBEHHBIE CBSI3U U
aKTyaJIM3UPOBaTh 33/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelIeHus, HaXOUTh apTyMEHTHI JIJIsl J0Ka3aTeIbCTBa
CBOMX yTBEpXJACHUM, 3a]1aBaTh MapaMeTphl U
KPUTEPHUU PEILICHHUS;

MP 15 ananu3upoBaTh NOJIYYEHHbBIEC B XOJI€ PEIICHUS
3a/1a4d pe3yJbTaThl, KPUTUYECKU OLEHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

MP 18 yMeTh NepeHOCUTD 3HAHUSI B TTIO3HABATEIIbHYIO
Y TIPAKTUYECKYIO0 00JIACTH KU3HEACITEIHHOCTH;

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

MP 20 BbIIBUTaTh HOBBIE HJIEH, IPEJIaraTh
OPUTHHAIILHBIC TTOIX0/IbI U PEIICHUS; U CTIOCOOHOCTH
UX HCIIOJIb30BATh B [TO3HABATEILHON U COIUAIBHOMN
MpaKTUKE

norapudmuueckas QyHKIUs, TPUTOHOMETPHUYECKHE
(dbyHKkIuM, 00paTHBIe (YHKIIMH, YMETh CTPOUTH TpaduKu
M3YYEHHBIX (DYHKIMIA, UCTIONB30BaTh rpaduku mpu
U3Y4YEHUHU MIPOLECCOB U 3aBUCUMOCTEH, IMPH PEIICHUU 3a]1a4
W3 IPYTUX YU4EOHBIX MPEAMETOB U 337a4 U3 peaabHON
YKU3HU; BbIpaXaTh (OpMyJIaMU 3aBUCUMOCTU MEXIY
BEIIMYMHAMU;

ITP6 06 ymeTh penath TEKCTOBBIC 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIE HA MPOLIEHTHI, 10JIM U YaCTH, Ha JIBUKEHUE,
paboTy, CTOUMOCTb TOBApPOB U yCIIYT, HAJIOTH 33aJ]a4d U3
00J1acTH yIpaBJICHUs JIUIHBIMHU U CEMEHHBIMU (PUHAHCAMH);
COCTaBJISITh BBIPAKCHUS, ypaBHEHH S, HEPABEHCTBA U UX
CUCTEMBI I10 YCIOBUIO 33J]a4l, UCCIIEIOBATh [1OJIy4YEHHOE
pelleHre 1 OLEHUBATh MPaBIONOA00HOCTh PE3yIbTATOB;
IIP6 07 ymeTh onepupoBaTh NOHITUSIMU: CPEIHEE
apudmernueckoe, MearaHa, HauOoJIbIlIee U HAMMEHbIIIEe
3HAuUEHUs, pa3Max, IUCIEPCUs, CTAaHIapTHOE OTKIIOHEHHE
YHICIIOBOT0 Ha0Opa; yMETh U3BJIEKATh, UHTEPIIPETUPOBATD
UH(OPMALINIO, TIPEICTABICHHYIO B TaOIMIIax, HA
auarpammax, rpadukax, OTpaXkarollyto CBOHCTBA pealbHbIX
MIPOLIECCOB U ABJIEHUH; TPEICTABIATH HH(OPMALIHIO C
MIOMOIIBIO TaOJIMI ¥ TUarpaMM; Hcciae10BaTh
CTaTHUCTUYECKUE JIaHHbIE, B TOM YHCJIE€ C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

IIP6 08 ymeTh onepupoBaTh MOHATUSIMH: CITYYaHHBIA OTBIT
U CIy4aifHOE COOBITHE, BEPOATHOCTD CIIYYaHHOTO COOBITHS;
YMETh BBIYHCIATH BEPOATHOCTD C HCIOJIb30BAHUEM
rpaUyecKux METOA0B; IPUMEHITH (POPMYJIbI CIIOKEHUS U
YMHOXKEHUS BEpOSITHOCTEH, KOMOMHATOPHbIE (DAKThI U
(hopMyIIBI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMU
BEITUYMHAMU; YMCHHE TTPHUBOIUTEH TIPUMEPHI TIOSIBIICHUS
3aKoHa OOJIBIIMX YKMCEN B IPUPOTHBIX U OOIIECTBEHHBIX




SIBJIICHUSX;
I1P6 09 ymeTh oniepupoBaTh NOHATUSIMU: TOUKA, IpAMasi,
IJIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN yrod,
CKPEIIMBAIOIINECS IPSAMBIE, 1APAIIJICIIBHOCTD U
NEPIEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, YIOJ MEKIY
IPSIMBIMH, YTOJI MEKIY HMPSIMOU U IUNIOCKOCTBIO, YIOJI
MEX/1y TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU A0 IIOCKOCTH,
paccTosHUE MEXy NIPSAMBIMH, PACCTOSTHUE MEKIY
IJIOCKOCTSIMU; YMEHHE UCIIOIb30BaTh IPU PELLIEHUH 3a1a4
U3y4eHHbIE (PAKTHI U TEOPEMBI IUTAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOLETO MUPA;

ITP6 10 ymeTs onepupoBaTh NOHITHAMM: MHOTOI'PaHHUK,
CeueHre MHOTOTpaHHHKA, KyO, apajuiesienure], pu3ma,
nupamuia, Gurypa ¥ HOBEpXHOCTh BPAICHUs, IUIUHID,
KOHYC, map, chepa, ceueHust pUrypsl BpalieHus,
IUIOCKOCTb, Kacaroliasics chepsbl, IINHAPA, KOHYca,
IUIOIIA](b TOBEPXHOCTU MUPaMUJIbl, IPU3MBbI, KOHYCA,
LWIMH/pa, IUIoIaab chepbl, 00beM KyOa, IpSIMOYIOJIbHOTO
napajuiesenunesia, TupaMuibl, IpU3Mbl, HUJIMHAPA, KOHYCA,
apa; yMeHue n300pakaTb MHOTOTPaHHUKU U
MMOBEPXHOCTHU BpaIllEHUs], UX CEUYEHUS OT PYKH, C TOMOIIbIO
YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPEZCTB;
YMEHHE paclo3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE;
YMEHHE paclo3HaBaTh PaBUIIbHBIE MHOIOIPaHHUKH;

IIP6 11 ymeTh onepupoBaTh NOHATUSMU: JBUKEHUE B
MIPOCTPAHCTBE, 0JI00HBIE (PUTYPBI B IPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOILIEHUE TUIOIIAJAEH TOBEPXHOCTEN U
00BEMOB NMOAOOHBIX (PUTYp MPH PELICHUHU 33]1aY;

ITP6 12 ymeTh BBIUUCIIATH TE€OMETPUUECKUE BETUIMHBI
(nvHa, yrom, miomaab, 00beM, II0maas MTOBEPXHOCTH),
HCIOJIb30BATh U3yUYEHHbIE (HOPMYJIIbI U METOIBI;

IIP6 13 ymeTs onepupoBaTh NOHATUAMU: IPIMOYTOJIBHAS
CHUCTEMA KOOPJAMHAT, KOOPAMHATBI TOUKH, BEKTOD,




KOOpPJMHATBl BEKTOPA, CKATSIPHOE MPOU3BEICHUE, YTOJl
MEXAYy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpA Ha YMCJI0; HAXOUTH C IIOMOILBIO N3YYEHHBIX
(hopMyI1 KOOpIUHATHI CEPEUHBI OTPE3Ka, PACCTOSTHUE
MEX/y JAByMs TOUKAMH;

I1P614 ymeTb BBIOMpaTh MOIXOIAIINNA U3YUYEHHBIH METO/T
JUIsl pEIIEHUs 3a]1a4l, PACIIO3HAaBaTh MaTEMaTUYECKHE
(hakThl 1 MaTeMaTHYECKHE MOJIETU B IPUPOTHBIX U
OOIIECTBEHHBIX SIBICHUAX, B UICKYCCTBE; YMEHHUE IPUBOIUTH
MIPUMEPbl MAaTEMaTUYECKUX OTKPBITUH POCCUHCKON 1
MHUPOBOM MAaTeMaTHYECKOU HAYKH;

Py 01 ymeTs onepupoBaTh NOHATUSIMU: ONPEECICHUE,
aKcuoma, Teopema, ClieICTBHE, CBOICTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE (POPMYITUPOBKH; YMEHHE

(dhopMyIHpOBaTH 0OPATHOE U TIPOTHUBOIIOIOKHOE
YTBEPKJI€HHUE, IPUBOIUTH IPUMEPHI U KOHTP IPUMEPBHIL,
UCIIOJIb30BaTh METOJ] MATEMAaTUYECKOW NHIYKIINH;
IPOBOJIUTH JOKA3aTEJIbCTBEHHBIE PACCYKICHUS IIPU
pEeLIeHNH 3a]1a4, OLICHUBATh JIOTUYECKYIO [IPaBUIbHOCTh
pacCyKIeHUH;

ITPy 02 ymeTh onepupoBaTh MOHATUSMU: MHOKECTBO,
IIOJIMHO’KECTBO, ONIEPALIUU HaJl MHO)KECTBAMU; YMEHHE
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jist
OINMCAaHHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUM IIPU PELICHUH
3a/1a4, B TOM YHUCJIE U3 IPYTHX yUeOHBIX PEAMETOB;

IIPy 03 ymeTh onepupoBaTh NOHITUSIMU: Tpad, CBA3HBIN
rpad, n1epeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh
1 OMKCHIBATh Tpadpl pa3IMUHBIMU CIIOCOOAMU;
UCIOJIb30BATh Tpadbl P pEIICHUH 3a/1a4;

TPy 04 ymeTh cBOOOAHO ONEPUPOBATH OHATHUSIMU:

COueTaHHe, IEPECTAHOBKA, YUCIIO COUYETAaHUM, YUCIIO
nepecTaHoBoK; OMHOM HbloTOHA; yMeHHE MPUMEHSITh
KOMOMHATOpHbIE (DAKThI U PACCYHKICHUS JUISI peILICHHSI




3az1ay;

IIPy 05 ymeTh onepupoBaTh NOHATUSIMU: HATYPAILHOE
YHCJI0, LIE€JI0€ YUCII0, OCTATOK 110 MOAYJIIO, PallMOHAIBHOE
YHCII0, UPPALMOHATIBHOE YHCII0, MHOXKECTBA HATYPAJIbHBIX,
LIEJIBIX, PAllMOHAIbHBIX, JEHCTBUTEIbHBIX YHCET; YMEHUE
UCIIO0JIb30BaTh MPU3HAKY JIEJIMMOCTH, HAUOOIBIINHA 001
JIeTUTENh 1 HauMEHblIee 00I11ee KpaTHOe, allTOPUTM
EBknuja npu pemeHny 3aaay; 3HakOMCTBO € pa3IU4HbIMU
MIO3ULIMOHHBIMU CUCTEMaMU CUUCIICHMUS];

ITPy 06 ymeTs CBOOOIHO ONEpUPOBATH TOHATHSIMU
CTENEHb C LEJbIM [I0Ka3aTesIeM, KOPEHb HAaTypalbHON
CTEIIEHH, CTENEHb C pallMOHAJIbHBIM I0Ka3aTesIeM, CTEIIeHb
C IEHICTBUTENBHBIM MTOKa3aTeJeM, JIOTapu(M Jrcia, CHHYC,
KOCHHYC U TaHI'€HC IPOU3BOJIBHOIO YUCIIA;

IIPy 07 ymeTh oniepupoBaTh NOHITUSIMU: TOXKJIECTBO,
TOXIECTBEHHOE NpeoOpazoBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHUIN U HEPABEHCTB,
PAaBHOCHJIBHOCTh YPaBHEHUI, HEPABEHCTB U CUCTEM,
palnuoHaIbHble, UppPallMOHAIbHbIE, [I0KA3aTEIbHBIE,
CTETEeHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPHUECKHUE
ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh
YPaBHEHUs1, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
Pa3IMYHbIX IPUEMOB; pelllaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IapaMETPOM; IPUMEHSATh YPAaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JUIsl PEIICHUsI MaTeMaTHUECKUX
3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTeil HayKu U pealbHON
KU3HU;

TPy 08 ymeTs cBOOOAHO ONEPUPOBATH NOHATUAMU: T'padUK
¢byHkuuu, odpaTHas QyHKIHS, KOMIIO3UIUS (PYHKIHUA,
AuHeHas QyHKUIus, KBagpaTuyHas QyHKIUS, CTeIeHHas
(GYHKIMA € IEeTBIM M0Ka3aTesIeM, TPUTOHOMETPHUECKUE
(GbyHKIIMU, 00paTHBIE TPUTOHOMETpHUUYECKHEe (QYyHKIUH,
nokaszaTesbHast u JjorapudpmMuueckas GyHKIMU; YMEHUE




CTpOUTH Tpaduka (GyHKIH, BBIMOIHATH IPEOOPA30BaAHUS
rpa¢ukoB QPyHKIUH; yMEHUE UCIIOJIb30BaTh IpaduKu
(GyHKIMA 1715 M3y4YEeHUs TPOIIECCOB U 3aBUCUMOCTEN IpH
pelleHNH 3a1a4 U3 APYTHX Y4eOHBIX IPEIMETOB U U3
peanbHON )KU3HU; BRIpaXKaTh (POpMyJIaMu 3aBUCUMOCTH
MEX/y BeJIMYMHAMHU; YMEHHE CBOOOJHO ONEPUPOBATh
MOHATUSAMU: YETHOCTh (DYHKIMH, TIEPUOJUYHOCTH (PYHKIIUH,
OrPaHUYEHHOCTh (PYHKLIUU, MOHOTOHHOCTb (DYHKIIUH,
9KCTpeMyM (YHKIIMH, HanOOJIbIlIee 1 HAaNMEHbBIIIee
3Ha4YeHHEe QYHKLUHU HAa IPOMEKYTKE; YMEHUE IPOBOJAUTH
uccienoBanre QyHKIMN; yMEHUE UCIIOJIb30BaTh CBOMCTBA
rpaduku GYHKLUNU IS pellieHHs] ypaBHEHH, HEpaBEHCTB U
3aJa4 C mapaMeTpaMu; H300paxxaTb Ha KOOPJMHATHON
IUIOCKOCTH MHOKECTBA PELLICHUH ypaBHEHUH, HEPABEHCTB U
UX CHCTEM;

ITPy 09 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU:
MIOCJIEIOBATENBHOCTD, apupMeTHYeCKast TPOrPECCHS,
reoMeTpHUecKas Mporpeccusi, 0eCKOHEYHO yObIBaroIas
Iporpeccusi; yMEHHE 331aBaTh MOCIEI0BATEIBHOCTH, B TOM
qHcIie ¢ TOMOIIbIO PEKYPPEHTHBIX (GOpPMYII;

TPy 10 ymeTs onepupoBaTh NOHITUSIMH: HENTPEPHIBHON
(GyHKIMHU, acCUMIOTOTHI Tpaduka QyHKIMH, IepBasi U BTOpast
MPOU3BOIHAS (DYHKIIMH, TEOMETPUUECKUI 1 (PU3HUECKUI
CMBICJI IPOM3BOJIHOM, IIEpBOOOpa3Hasi, ONpeIeIeHHbIN
WHTETpaJl; yMEHHE HAXOIUTh aCHMITOTHI rpaduka
(YHKIMY; yMEHUE BBIYUCIATH IPOU3BOTHBIE CYMMBI,
IPOM3BEIECHUS, YACTOTHOTO U KOMITO3UIINH (DYHKIIHH,
HAXOJUTh YPaBHEHUS KacaTeNbHOU K rpaduKy QpyHKIHH;
YMETh UCII0JIb30BaTh MPOU3BOAHYIO JUUIsl HCCIIEOBAHUS
GYHKIHH, UTs1 HAXO0KISHHSI HAWUTYYIIEeTO PEeIICHHUS
MPUKIIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHUX U
(bu3NYeCKHX 3a/1a4, 15l ONPEeIICHIS] CKOPOCTH U
YCKOPEHHsI; HaXOIUTh IJIOMIA N U 00BbeMbI (pUryp ¢




IIOMOIIBIO UHTETpAJIa; IPUBOIUTH IPUMEPHI
MaTEMAaTHYECKOTO MOJECIIMPOBAHMS C TIOMOLIBIO

Qg depeHIranbHbIX ypaBHEHUH;

IIPy 11 ymeTh onepupoBaTh NOHATUAMU: KOMILJIEKCHOE
YHCJI0, CONPSYKEHHbIE KOMIUIEKCHBIE YHCIIa, MOAYJb U
apryMeHT KOMIUIEKCHOTO YHcia, hopMa 3arnucu
KOMIUIEKCHBIX 4ncen (reoMeTpuyecKas,
TPUTOHOMETpUYECKast U anredpanyeckas); yMeTb
MIPOU3BOINTH APUPMETUUECKUE ACHCTBHS C KOMILICKCHBIMHU
YHMCJIAMU; IPUBOJUTH IIPUMEPBI UCIIOIb30BAHU
KOMIUIEKCHBIX YHUCEIL;

ITPy 12 ymeTs CBOOOJHO ONEpUPOBATh MOHATUIMHU:
cpeanee apupMeTHIeCcKoe, Merana, HanooIbIIee U
HauMEHbIIIEE 3HAYECHM, pa3Max, JUCIEPCHUs, CTAHJapTHOE
OTKJIOHEHHE /ISl ONTMCAHUS YHCIIOBBIX JaHHBIX; YMEHUE
MCCIIEIOBATh CTATUCTUYECKUE JAaHHbBIE, B TOM YHCIIE C
NpUMEHEHHEM TpapUUECKIX METOI0B M AIEKTPOHHBIX
CpeACTB; rpadMuecKy Ucciae10BaTh COBMECTHBIE
HAOJIIO/IEHUS C IIOMOILBIO JUarpaMM pacceuBaHUs U
JIMHENHOM pEerpeccuy;

IIPy 13 ymeTh HaXOAUTh BEPOSITHOCTH COOBITUH C
UCIIOJIb30BaHUEM I'pa)uueCKUX METOJI0B; IPUMEHSATh JUIs
pelieHus 3a1a4 (pOpMyJIbl CIOKEHUSI U YMHOXKEHUS
BEPOSTHOCTEH, OPMYITy MOIHOM BEpOATHOCTH, (hopMyiTy
bepnynnu, koMOMHaTOpHBIE PaKThl U (HOPMYJIBI;
OLICHUBATh BEPOSITHOCTH PEANIbHBIX COOBITHI; YMEHHE
OIIEpUPOBATh NOHATHUAMU: CIIy4aiiHasi BEIMYHMHA,
pacnpe/eseHrne BeposATHOCTEH, MaTeMaTUYECKOe
OKUJaHUE, JUCTIEPCUS U CTAaHAAPTHOE OTKIOHEHUE
CIly4aiiHOM BeMYUHBL, QYHKIUU pactpeeeHus U
IJIOTHOCTH PAaBHOMEPHOTO, IOKA3aTENbHOIO U
HOPMaJIBHOTO pacnpesiesieHui; yMEeHHe UCTI0b30BaTh
CBOMCTBA M3YUYEHHBIX PACIPEACIICHUN )i PELLICHUs 3a1ay4;




3HAKOMCTBO C ITOHATUSMU: 3aKOH OOJBIIUX YHCEN, METO/IbI
BbIOOPOYHBIX UCCIIEOBAHUM; YMEHUE IPUBOUTH IPUMEPHI
IIPOSIBJIEHUS 3aKOHA OOJIBILIMX YUCEIN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSX;

IIPy 14 ymeTs CBOOOHO ONEPUPOBATH MOHATHAMU: TOUKA,
psiMasi, MI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUAN
yIOJj, IBYTPAaHHBIA yIOJjl, TPEXTPAaHHBIN YIOJl,
IIEPECEKAIOIINECS, TTapalIEIbHbIE U CKPEIMBAIOINECS
HpsiMblE, TAPAJIEIbHOCTD U MEPIEHANKYIIIPHOCTD IPSAMBIX
Y TUIOCKOCTEH, YToJI MEXy NPSMBIMH, YTOJI MEXAY IPAMON
U TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMU; YMEHUE
UCIIO0JIb30BaTh MPH PEILICHUH 3a]a4 U3yYeHHbIE (DaKThl U
TEOpEMBI IIJITAHUMETPUU; YMEHUE OLIEHUBATh Pa3Mepbl
00BEKTOB B OKpY’KalOIIeM MHpE; YMEHHE OIepHpOBaTh
HOHSTUSMU: MHOTOI'PaHHUK, CEUEHUE MHOTOTPAHHHUKA,
IpaBUIbHBIM MHOTOTPAaHHUK, ITPU3Ma, TUpamMuaa, purypa u
HOBEPXHOCTh BpallleHus1, HWJIMHAP, KOHYC, 11ap, chepa,
pa3BepTKa OBEPXHOCTH CEYECHMsI KOHYCa U LIUIMHIPA,
napasuleJIbHble OCH WM OCHOBAHMIO, CEUEHHE 11apa,
IUIOCKOCTh, Kacarouiascs cepsl, IHUINHAPa, KOHYCa;
YMEHHE CTPOUTH CEUEHNE MHOTOTPAHHUKA, N300paxarhb
MHOTOI'paHHHMKH, (PUTYpPbI U IOBEPXHOCTH BPAILEHUS, UX
CEYEHUs, B TOM YHCJIE C TIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
yYMEHHUE NPUMEHATh CBOUCTBA FreOMETPUUECKUX (puryp,
CaMOCTOSITENILHO (POPMYJIUPOBATH ONPEAEIECHUS N3yUYaeMBbIX
¢uryp, BBIABUTATh TMUIIOTE3bI O CBOMCTBAX U NMPU3HAKAX
reoMeTpHuecKuX (puryp, 000CHOBBIBATh UM OMPOBEPTaTh
UX; YMEHHUE TIPOBOJUTH KIAacCUDUKAIIUIO PUTYP TIO
Pa3IMYHBIM PU3HAKaM, BBITIOJIHATH HEOOXOAMMBbIE
JIOTIOJTHUTEIbHBIE TIOCTPOEHUS;

IIPy 15 ymers cBOOOAHO ONEpUPOBATH MOHATUSAMHU:
mwioumaab Gurypsel, 00beM GUrypsl, BeIMYMHA YA,
paccTOsiHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSIHUE MEXTY




MPSIMBIMH, PACCTOSTHUE MEXK]Ty IIOCKOCTSIMHU, IIJIOIIAIh
cdepbl, IWI0MAb MTOBEPXHOCTH MUPAMUbI, IIPU3MBI,
KOHYCa, MWIHH]IPA, 00beM Ky0a, IpSIMOYTOJILHOTO
napasuiesienuneia, TupaMubl, IPU3Mbl, HUJIKHAPA, KOHYCA,
mapa; yMeHHe HaXOIUTh OTHOIIEHUE 00hEMOB TTOTOOHBIX
uryp;

Ipy 16 ymets cBOOOIHO OTIEPHPOBATH TOHATHSIMHU:
JBUKEHHE, TapauIeTIbHBIA IEPEHOC, CHMMETpPHUSI Ha
IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, MPEOOpa3OBaHHE
1o100us1, T0100HBIE (PUTYPHI; yMEHUE PACIO3HABATH
paBHbIE U T0/I00HBIE (GUTYPBI, B TOM YHUCIIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; YMEHHE HUCIIOJIb30BATh
TreOMETPUYECKUE OTHOIICHHUS, HAXOUTh T€OMETPHUYECKHE
BEJIMUMHBI(JIMHA, YTOJI, IJIOIIA/b, 00beM) IPU PEeLICHUN
3a7a4d U3 APYruX y4eOHBIX MPEIMETOB U U3 pealbHOU
KU3HU;

IIpy 17 ymeTb cBOOOIHO ONEPUPOBATH MOHSITHIMMU:
IPSIMOYTOJIbHAS CUCTEMA KOOPJIMHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJJMHATHI BEKTOPA, CyMMa BEKTOPOB,
IPOM3BEECHUE BEKTOPA Ha YUCIIO, PAa3JIOKEHHE BEKTOpa 110
0a3mucy, CKaJIsIpHOE IPOM3BEICHUE, BEKTOPHOE
IPOM3BEICHUE, YTOJl MEXKAY BEKTOPaMU; yMEHHUE
WCTIOJIh30BATh BEKTOPHBIN W KOOPAWHATHBIA METOM JUIS
pelIeHNs TeOMEeTPUUECKUX 3a]1a4 U 3a/1a4 JPyTUuX yueOHbIX
MPEIMETOB;

IIPy 18 ymeTs MOAENMPOBATh pEAIbHBIE CUTyalluy Ha
S3bIKE MAaTEMATHKH; COCTABIATh BHIPAXKEHUS, YPABHEHUS,
HEPaBEHCTBA U MX CHCTEMBI IO YCIIOBHIO 33]1a4H,
UCCIIeI0BaTh MOCTPOEHHBIE MOJIEH C HCII0JIb30BaHUEM
ammapara anreOpbl, HHTepIPETUPOBATH MOTyYSHHBIH
pe3yabTatT; CTPOUTh MAaTEMaTHUECKUE MOJIEH C TIOMOIIbIO
TE€OMETPUUCCKUX MTOHATHUH W BEJIMYUH, PEIIaTh CBA3aHHBIC C
HUMH [IPAKTHYECKHUE 33]]a4l; COCTABISATh BEPOSITHOCTHYIO




MOJIEJIb U UHTEPIIPETUPOBATH MOJYyUYEHHBIN PE3yJIbTaT;
peuiaTh NpUKJIaJAHbIE 33148 CPEICTBAMHU MaTEMAaTUYECKOTO
aHaJIM3a B TOM YHCJI€ COIMATIbHO-3KOHOMHYECKOTO U
(bu3MUeCKOro Xapakrepa;

TPy 19 ymeTs BEIOUpATh MOAXOASIINN METO ISl PEIICHUS
3a/1a4y; MOHUMAaHHUE 3HAYUMOCTU MAaT€MaTUKU B U3YYEHUU
MIPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBJICHUI;
YMEHHUE PaclO3HaBaTh MPOSIBJICHUE 3aKOHOB MATEMATHUKU B
HCKYCCTBE, YMEHHUE MMPUBOIUTH IPUMEPHI MATEMATUUYECKUX
OTKPBITUH PYCCKOM M MUPOBOM MAaTEMATHYECKOW HAYKH

OK 02. Ucnonb3oBath
COBpPEMEHHBIE CPE/ICTBA
MOWCKa, aHAJIHM3a U
UHTEpIpeTauy nHHopMaluu
1 UHPOPMAIMOHHbIE
TEXHOJIOTUH JIJISl BBITOJIHEHUS
3a1a4 npodeccruoHanbHON
NesITeNIbHOCTH;

JIP 33 chopMHpOBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU U 0OLLIECTBEHHOW IPAKTUKU, OCHOBAaHHOI'O Ha
JUAJIOTe KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B IOJUKYJIbTYPHOM MUDE;

JIP 34 coBepilleHCTBOBAHUE SI3IKOBOM U
YUTATEJIbCKOM KYJIBTYphl KaK CpeCcTBa
B3aMMOJICHCTBHS MEXKIY JIOAbMH U MMO3HAHUS MHUPA;
JIP 35 oco3HaHue IEHHOCTH HAYyYHOU J€SITEIbHOCTH,
TOTOBHOCTH OCYLIECTBJIAATH IPOEKTHYIO U
MCCJIEIOBATEIbCKYIO ACSITEIbHOCTh HHINBUAYAIBHO U
B TpyIIIE.

MP 21 BnazneTs HaBbIKaMH MOJIYYEHHUS MHPOPMALIUH
13 HCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSTEIBHO
OCYIIECTBIISATh IOUCK, aHAIN3, CHCTEMaTU3aLIUIO U
UHTEpIpeTalnio HHPOPMALIUU Pa3IMYHBIX BUJIOB U
dbop™m mpeacTaBIeHNUS;

MP 22 co31aBaTh TEKCThI B pa3InYHbIX (popMaTax ¢
y4eTOM Ha3HaueHus: HHGOpMaIuu U LeJIeBOH
ayJIUTOPUH, BBIOMpAsi ONTUMAIbHYIO (GOpMY
MPEJICTaBICHUS U BU3YyaJIU3alluy;

MP 23 oueHuBaTh JOCTOBEPHOCTbD, JIETUTUMHOCTb
nH(pOpMallH, €€ COOTBETCTBUE IPABOBHIM U

I1P6 05 ymeTh onepupoBaTh NOHITUSAMHU: palliOHAIbHAS
(GyHKUMA, TOKa3aTenbHas QYHKLUSA, CTeNeHHAs QYHKIMS,
norapudmuueckas QyHKIUS, TPUTOHOMETPUYECKHE
(byHKIMU, 00paTHBIE QYHKINU; YMETh CTPOUTH TpaPuKu
U3yYeHHBIX (DYHKIMH, HCIIOIB30BaTh IpaduKu IpU
U3Y4YEHHUHU IIPOLECCOB U 3aBUCUMOCTEM, IIPU PEIICHNUH 3aa4
U3 JIPYyTUX Y4eOHBIX MIPEAMETOB U 3a/1a4 U3 peaJbHOI
KHU3HH; BbIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

IIPy 07 ymeTh onepupoBaTh MOHATUSIMU: TOXKIECTBO,
TOKJIECTBEHHOE IIPe0Opa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUI U HEPABEHCTB,
PaBHOCUJILHOCTh YPABHEHU, HEPABEHCTB U CHCTEM,
palyoHalIbHbIE, UPPALIMOHAJIBHBIE, TI0KA3aTEIIbHBIE,
CTENEHHBbIE, JJorapuPpMHUUECKHUe, TPUTOHOMETPUUYECKUE
YPaBHEHUs1, HEPABEHCTBA U CUCTEMBbI; YMEHUE pElIaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO
pa3IMYHBIX IPUEMOB; PELIaTh YPAaBHEHMSI, HEPABEHCTBA U
CUCTEMBI C ITapaMeTPOM; IPUMEHSATh ypaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI JUIsl PEIIEHUSI MaTEMaTHUYECKUX
3a/1a4 W 3aJ1a4 U3 Pa3aIudHbIX 00JacTeil HAYKU U peaabHOM
KU3HU;

IIPy 16 ymeTh cCBOOOAHO ONEPUPOBATH NOHATHUSIMU:




MOPAJIbHO-?TUYECKUM HOpMaM;
MP 24 ncnonb30BaTh CpeacTBa HHPOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUHN B PEIICHUH
KOIHUTHBHBIX, KOMMYHHUKATUBHBIX U
OpPTraHU3AIMOHHBIX 3371a4 C COOJIIOICHUEM TPeOOBAHHMIA
SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeH s, MPaBOBBIX U STUIECKUX HOPM,
HOpM UH(GOPMAIIMOHHOM 0€30MaCHOCTH;

MP 25 BiajieTb HaBbIKAaMU PACIO3HABAHUS U 3AIIUTHI
nHpopmaruu, nHGOPMAITMOHHONW 0€301aCHOCTH

JIBIDKEHUE, TTapalIeNIbHBIA IepeHOC, CHMMETPHS Ha
IUIOCKOCTH M B IIPOCTPAHCTBE, TIOBOPOT, PeoOpa3oBaHue
no1o0usi, moto0HbIe (GUTYPHI; YMEHUE PACIIO3HABATh
paBHBIE U ITOJOOHBIE (UTYPHI, B TOM YHUCIIE B IPUPOIE,
HCKYCCTBE, apXUTEKTYPE; YMEHHUE HCIIOJIb30BATh
reOMETPUYECKUE OTHOLICHUS, HAXOIUTh T€OMETPHUUCCKHE
BEIMYUHBI(JUTMHA, YTOJ, TUIONIA/1b, 00HEM) MPH PEIICHUH
3a7a4 U3 APYTUX YU4eOHBIX MIPEAMETOB U U3 PEATbHON
KHU3HH,

OK 03. [1nanupoBaTh u
peann30BbIBaTh COOCTBEHHOE
poeCCUOHAIBHOE U
JMYHOCTHOE Pa3BUTHE,
PEANPUHIMATEIbCKYIO
NeSATeNbHOCTD B
npogdeccruoHanbHO chepe,
UCIOJIb30BaTh 3HAHUS 10
(uHaHCOBOI I'PaMOTHOCTH B
Pa3NUYHbBIX KU3HEHHBIX
CUTYaIHsX;

JIP 12 chopMHUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS,
3TUYECKOI0 MTOBEJICHNUS;

JIP 13 criocoOHOCTh OLIEHUBATh CUTYALlUI0 U
MPUHUMATh OCO3HAHUE PEILIECHUS, OPUEHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

JIP 14 oco3HaHue JIUYHOrO BKJIaJa B IOCTPOEHUE
YCTOWYMBOTO OYyIyIIETO;

JIP 15 O0TBETCTBEHHOE OTHOIIEHUE K CBOUM
poauTeNsaM u (WIn) IPYyTUM YWieHaM CEMbH, CO3AaHHUIO0
CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSATHS LICHHOCTEN
CEeMEHHOM KU3HU B COOTBETCTBUHU C TPAJAUIUSIMU
Hapos10B Poccuuy;

MP 36 caMmoCTOSITETLHO OCYIIECTBIISITh
MO3HABATENBHYIO JACSITENbHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIC 3aa41 B
00pa3oBaTeNbHOI 1eATeIbHOCTH U JKU3HEHHBIX
CUTYaIUsX;

MP 37 caMmOCTOSATENBHO COCTABIATH IJIAH PEIICHUS
MPOOJIEMBI C YIETOM HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPECTABICHUN;

MP 42 naBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh
KOPPEKTHUBHI B JESATEIBHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YyJbTATOB IEJISIM

IIP6 03 ymeTh onepupoBaTh MOHITUAMU: PAIIIOHATIBHBIE,
UppaloHaIbHbIe, TOKa3aTelbHbIC, CTCIICHHBIE,
aorapupMuyecKre, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

I1P6 10 ymeTs onepupoBaTh NOHITUSIMHU: MHOTOI'PaHHUK,
ceueHre MHOTOTpaHHMKA, Ky0, mapaienenumne, Ipu3ma,
nupamuia, Gurypa u HOBEpXHOCTh BPAIICHUS, IIMIHHID,
KOHYC, 11ap, cepa, ceueHus: Gpurypsl BpaiieHus,
IUIOCKOCTb, Kacaroascs chepsl, WINHIPA, KOHYCA,
IUIOIIA/(b TOBEPXHOCTU MUPaMUbI, IPU3MBI, KOHYCA,
HAJIUHIPA, TI0Maas cheprl, 00beM Ky0a, TpsSIMOYTOJIBHOTO
napasuieNienune1a, TupaMubl, IPU3MbI, [UIUHAPA, KOHYCA,
miapa; yMeHue n300paxaTb MHOTOIPaHHUKU U
NOBEPXHOCTH BPAILLEHUS, UX CEUYEHUS OT PYKH, C IOMOIIIbIO
YepTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/CTB;
YMEHHE Paclo3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE;
yYMEHHE paclo3HaBaTh MPaBUIIbHbIE MHOTOIPaHHUKY;

ITP6 13 ymeTs onepupoBaTh NOHATUSAMU: IPSIMOYTOJIbHAS
CUCTEMa KOOPJIUHAT, KOOPAUHATHI TOUKU, BEKTOD,
KOOpJAMHATBI BEKTOPA, CKAISIPHOE MPOU3BEICHHE, YTOJl
MeX/1y BEKTOpaMHu, CyMMa BEKTOPOB, IIPOU3BE/ICHUE
BEKTOpA Ha YHMCJI0; HAXOUTH C IIOMOIIBIO N3YYEHHBIX
(hopMyJ1 KOOpIMHATHI CEPEMHBI OTPE3Ka, PACCTOSTHUE




MP 43 BiageTh HaBBIKAMH IO3HABATEILHON
peduiekcHu KaKk 0CO3HaHUS COBEPIIAEMbIX JCHCTBUI U
MBICJIUTEIIbHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHUI; UCTIIOJIB30BATh MPUEMBI PEPIICKCUH IS
OIICHKH CHUTYAaIlNH, BEIOOPA BEPHOTO PEIICHUS;

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

JIP 38 cdopMupoBaHHOCTh BHYTPEHHEH MOTHBAIINH,
BKJIFOYAIOLTUH CTPEMIICHUE K JIOCTUKEHUIO 1IeJIU U
ycnexy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE
JIECTBOBATh, HCXO/I U3 CBOUX BO3MOMXKHOCTEW;

JIP 39 chopMHpOBaHHOCTH AMITATHUH, BKIFOYAFOIICH
CIOCOOHOCTH TOHUMATh IMOIIMOHAIIEHOE COCTOSIHUE
JIPYTUX, YYUTBHIBATh €r0 MPH OCYIIECTBICHUH
KOMMYHHUKAIUHU, CHOCOOHOCTh K COUYBCTBHIO U
CONEPEKUBAHUIO;

JIP 40 chopMHpOBaHHOCTH COITUATBHBIX HABBIKOB,
BKJIIOUYAIOLIUX CIIOCOOHOCTh BBICTPANBaTh OTHOLLICHUS
C APYTUMHU JIFOABMU, 3200TUTCSI, POSIBIISATH HHTEPEC U
paspemarh KOH(MIUKTHI

MEXy JABYMsI TOUKaMU;

OK 04. DpdextuBHo
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaHJIe;

MP 09 BnaneTs HaBbIKaMHU y4eOHO-
UCCIIEI0BATEIBbCKON POEKTHON U COLIMAIIBHON
JIEATEIbHOCTH;

MP 30 noHMMaTh U UCHOIB30BATh IPEUMYILIECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

MP 32 npuHMMAaTh 111 COBMECTHOM JEATEIBHOCTH,
OpraHM30BBIBATh U KOOPAVMHUPOBATH JIEHCTBHS 110 €€
JOCTHKEHHIO: COCTAaBJIATH IUUIaH IEUCTBUM,
pacupenesnsaTh pojid ¢ y4e€TOM MHEHUH YYaCTHUKOB,
00CYX/1aTh pe3yJIbTaThl COBMECTHOI padoThI;

MP 07 xoopAMHHPOBATH U BBHIIOJIHATH paboTy B
YCJIOBUSIX peasbHOI0, BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

IIP6 8 ymeTs onepupoBaTh MOHIATUSMU: CITyYalHBIN OIBIT U
citydaiiHoe coObITHE, BEPOSITHOCTD CIIy4aifHOI'O COOBITHS;
YMEHHE BBIYHUCIISATH BEPOATHOCTD C UCIIOJIB30BAHUEM
rpaduuecKux METOJI0B; MPUMEHATH (POPMYJIIBI CII0XKEHUS U
YMHOKEHUS BEpPOSTHOCTEN, KOMOMHATOPHBIE (DAKTHI U
(bopMyJIbl IPU PEIIEHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHbIMU
BEJIMYMHAMU; YMEHHUE IPUBOJUTH IIPUMEPHI TIOSBIICHUS
3aKOHA OOJIBIINX YKCEN B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJIICHUSAX;

IIPy 06 ymeTh cBOOOAHO ONEPUPOBATH NOHATHUSIMU:
CTETEHb C LIENBIM MI0KA3aTeNIEM, KOPEHb HATypaJbHON
CTEIIEHH, CTENEHb C PALIMOHAJIBHBIM IIOKA3aTeJIEM, CTENIEHb




MP 35 ocy1iecTBiIsATh HO3UTUBHOE CTPATETHUECKOE
MOBE/ICHNE B PA3IMYHBIX CUTYAIUSIX, IPOSBISATH
TBOPUYECTBO U BOOOpaKeHUE, OBITh HHUIIMATUBHBIM
MP 45 npuHMMaTh MOTUBBI U apTYMEHTBI IPYyTHX
JIOJIEH NIpU aHaNIU3€e Pe3yJIbTaTOB AESATEIbHOCTH;
MP 48 npu3zHaBaTh CBOE MPABO U MPABO APYTUX
JIIOJIEH Ha OIIMOKU;

MP 49 pa3BuBaTh CIOCOOHOCTH MOHUMATh MHUP C
MO3UIUH JIPYroro 4ejioBeKa

C JIeHICTBUTENBHBIM MTOKa3aTeseM, JJorapu(m 4rcia, CHHYC,
KOCHHYC U TAaHI'€HC IIPOU3BOJIBHOIO YUCIIA;

ITPy 08 ymeTs CBOOOHO ONIEpUPOBATH MOHATHIMU: TpapuK
dbyukum, oopatHas GyHKIINS, KOMITO3HUITUS (HYHKIIHH,
nuHelHas pyHKIMs, KBapaTu4Has GyHKINS, CTEICHHAS
(GyHKIMSA € LIeTIbIM I0Ka3aTesIeM, TPUTOHOMETPHUECKUE
¢yHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKITHH,
Hoka3aresbHas U Jorapupmuueckas GyHKLINUU; YMEHHUE
CTpOUTH Tpaduka (GyHKIMH, BBIMOIHATH MPEOOPa30BaAHUS
rpadukoB PYHKIMH; yYMEHHE HCIOIb30BaTh rpaduKu
GyHKIMN 1715 M3y4YEeHUs TPOIIECCOB U 3aBUCUMOCTEN IIpH
pelLlIeHNH 3a1ay U3 IPYrUX y4eOHbIX IPEIMETOB U U3
peanbHOMN )KU3HU; BRIpaXKaTh (POpMyJIaMu 3aBUCHMOCTH
MEXy BEJIMYMHAMU; CBOOOHO ONEPUPOBATH MOHATUAMU:
YEeTHOCTh (DYHKIIHH, IEPHOAUIHOCTD (DYHKIHH,
OTPaHUYEHHOCTh (PYHKLUHU, MOHOTOHHOCTb (DYHKIIUH,
3KCTpeMyM (YyHKLMHU, HAUOOJIbLIIEE U HAUMEHbIIIEE
3HaYeHHe QYHKLUHU HAa IPOMEKYTKE; YMETh IPOBOJUTH
uccienoBanre (yHKIMKA; YMETh UCIOJIb30BaTh CBOWCTBA
rpaduku GYHKLIUU IS pellieHHs] ypaBHEHH, HEpaBEHCTB U
3aJa4 C mapaMeTpaMu; H300paxxaTb Ha KOOPMHATHON
IUIOCKOCTH MHOKECTBA PEILICHUH ypaBHEHUI, HEPABEHCTB U
UX CHUCTEM;

OK 05. OcymiecTBiATh
YCTHYIO U TUCbMEHHYIO
KOMMYHMKAIMIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit @eneparuu ¢
y4eToM 0coOeHHOCTeN
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa;

JIP 16 screTnuyeckoe OTHOLIEHUE K MUPY, BKIIIOUas
ACTETUKY OBITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa U OOIIECTBEHHBIX
OTHOIIICHU;

JIP 17 ciocoGHOCTh BOCTIPUHUMATH PA3THYHbIE BHJIbI
HCKYCCTBA, TPAJUIIMKU U TBOPUYECTBO CBOETO U APYTUX
HapoJ0B, OLIYILIATh 3MOLIMOHAIIBHOE BO3/ICVCTBUE
HCKYCCTBA;

JIP 18 y0ex1eHHOCTh B 3HAUUMOCTH JIJIsl TUYHOCTH H
00111eCTBa OTEYECTBEHHOTO U MUPOBOT'O HCKYCCTRBA,

TPy 12 ymeTb onepupoBaTh NOHITUSIMU: CPETHEE
apudMeTnyecKoe, MeIrnaHa, HanboIbIIee U HAUMEHbIIIEE
3HAUYEHMs, pa3Max, JUCIEPCHs], CTAH/IapPTHOE OTKJIIOHEHUE
YHUCJIOBOT0 HA0OPa; YMETh U3BJIEKaTh, UHTEPIIPETUPOBATH
uH(bOpMaIIUIO, TPEJICTABICHHYIO B TAOMUIaX, HA
auarpaMmmax, rpadukax, oTpaxaronyr0 CBONCTBA PeaTbHBIX
MIPOLIECCOB U SABIIEHUH; TPECTABIATH HH(OPMAILIHIO C
TTOMOTIIBIO TAOJIUII U TUATPAMM; HCCIICIOBATH
CTaTUCTUYECKHE JaHHBIE, B TOM YHUCIIE C TPUMEHEHUEM
rpaUIeCKUX METOJIOB U DJIEKTPOHHBIX CPEJICTB;




STHUYECKUX KYJIbTYPHBIX TPAJAUILINI U HAPOJAHOTO
TBOPYECTBA;

JIP 19 roTOBHOCTB K CAMOBBIPAKEHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMIICHHE MPOSIBIIATH KAUe€CTBA
TBOPYECKOMN JIMYHOCTH;

MP 26 ocymiecTBIsITh KOMMYyHHUKAIIMH BO BceX chepax
KU3HU;

MP 27 pacrio3HaBaTh HEBEpOAIbHBIC CPEICTBA
OOLIEHMS, TOHUMAaTh 3HAUE€HUE COLMANIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYaIUi
U CMSTYaTh KOH(JIUKTHI;

MP 29 pa3BepHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY
3pEHUsI C UCNOIb30BAHUEM SI3BIKOBBIX CPEJICTB

IIP6 09 ymeTs onepupoBaTh NOHITUAMMU: TOUKA, IIpsIMas,
IUIOCKOCTb, IPOCTPAHCTBO, IBYTPAHHBIN yToJ,
CKPEILMBAIOIINECS IPSIMBbIE, TAPAIIIIEIIBHOCTD U
HEePHIEHIUKYJIIPHOCTD MPSIMBIX U IJIOCKOCTEH, YT OJI MEXTY
MPSIMBIMHU, YTOJI MEXTY NMPSAMOU U IIIIOCKOCTBIO, YIOJI
MEXIY IUIOCKOCTSIMH, PACCTOSHUE OT TOUKHU 0 TIOCKOCTH,
paccTosiHuEe MEXy NMPSAMBIMH, PACCTOSTHUE MEKIY
IUIOCKOCTSIMH; YMETb UCIIOJIb30BATh PU PEIICHUH 3a1a4
M3y4eHHbIE (PaKThl M TEOPEMBI INIAHUMETPUHN; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 MUPA;

OK 06. ITposiBisiTH
IPaKIAHCKO-TTATPUOTUUECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HaHHOE MOBE/ICHUE Ha
OCHOBE TPaJUIIMOHHBIX
00111e49eJI0BEYeCKIX
[IEHHOCTEH, B TOM YHCIIE C
Y4ETOM rapMOHM3AIUN
MEXHAIIMOHAIBHBIX U
MEXPEJIUTHO3HBIX
OTHOIICHUM, TPUMEHSTh
CTaHJapThHI
AHTHKOPPYIIIUOHHOTO
TTOBEJICHUS,

JIP 02 oco3HaHue CBOMX KOHCTUTYLMOHHBIX IIPaB U
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U IIPABOIIOPSJIKA;
JIP 03 npuHATHE TpaJUIMOHHBIX HAIIMOHAIBHBIX
0011eY€eI0BEYECKUX TYMaHUCTUUECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEH;

JIP 04 roTOBHOCTH IPOTUBOCTOSITH UE0JIOTHU
HKCTpEMH3Ma, HallMOHATU3Ma, KCEHOPOoOHH,
JTUCKPUMHUHALIMU 110 COLUAIbHBIM, PEIIUTHO3HBIM,
pPacoBbIM, HALlMOHAJIBHBIM NIPU3HAKAM;

JIP 05 roToBHOCTH BECTH COBMECTHYIO JI€ATEIHHOCTh B
MHTEpecax rpa)1aHCKOro 00IIecTBa, y4acTBOBATh B
caMOYTIpaBJIEHUU B 0011e00pa3oBaTeIbLHOM
OpraHM3alK U JETCKO-IOHOUIECKUX OpraHU3alusiX;
JIP 06 ymeHne B3aUMOJICHCTBOBATh C COITMAIbHBIMU
UHCTPYMEHTAMHU B COOTBETCTBHHM € X (QYHKLUAMHU U
Ha3HaYeHHEM;

JIP 07 roTOBHOCTH K T'yMaHUTapHON M BOJIOHTEPCKOM
JeSITEIbHOCTH;

JIP 08 chopMUpPOBaHHOCTH POCCHICKOM TpaXK AaHCKOU
UJCHTUYHOCTH, MATPUOTHU3MA, YBAKEHHUS K CBOEMY

IIP6 12 ymeTs onepupoBaTh NOHIATHAMM: IPAMOYTOJIbHAS
CUCTEMAa KOOPJUHAT, KOOPAUHATHI TOUKU, BEKTOD,
KOOpAMHATHI BEKTOPA, CKAIIIPHOE ITPOU3BEACHUE, YOI
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA HA YHUCJIO; HAXOJUTH C IIOMOIIBIO N3Y4YEHHBIX
(hopMyJ KOOPJMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE
MEXy IByMSI TOUKaMU;

ITP6 14 ymeTs BbIOMpaTh MOAXOASIINN N3yUYEHHBIH METOT
JUISl PEILIEHUS 3a[]a4l, PACIIO3HABATh MaTEMATUUECKUE
(hakThl 1 MaTeMaTH4YECKHE MOJIETU B IPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUAX, B UCKYCCTBE; YMEHHUE PUBOIUTh
MIpUMEPBI MATEMATHYECKUX OTKPBITHI POCCUNCKON U
MHUPOBOM MaTeMaTUYECKOW HAYKH;

IIP6 08 ymeTh onepupoBaTh MOHATUSIMH: CITYYaHHBIA OTBIT
U cIy4aiiHoe coOBbITHE, BEPOSATHOCTh CIyYalHOTO COOBITHS;
YMETb BBIYHUCISATH BEPOSATHOCTD C UCIIOIb30BAHUEM
rpadu4ecKux METOJI0B; MPUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHOKEHUS BEpPOSTHOCTEN, KOMOUHATOPHBIE (DaKTHI U
(hopMyJIBI IPU PEIIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHbIMU




HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iiepes PonuHou,
TOpJIOCTH 3a CBOM Kpal, CBOIO POJIMHY, CBOM SI3BbIK U
KyJbTYpY, IPOIJIOE U HACTOSIIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

JIP 09 11eHHOCTHOE OTHOUIEHHE K IOCYAapCTBEHHBIM
CHUMBOJIaM, HICTOPUUYECKOMY U MIPUPOJIHOMY HACIEIUIO,
naMsATHUKaM, TpaJulusaM Hapo1oB Poccun,
nocTxkeHusiM Poccru B Hayke, HCKYCCTBE, CIIOPTE
TEXHOJIOTUSIX U TPYJE;

JIP 10 uaeitnas yOex1€HHOCTh, TOTOBHOCTD K
CILy’KEHMIO U 3aIlUTE OTEYECTBA, OTBETCTBEHHOCTb 32
ero cyas0y;

MP 09 oBnaneHue HaBBIKAMHU Y4eOHO-
HCCJIEIOBATEIHCKOM, MPOSKTHON U COLUATbHON
JIeSITEJIbBHOCTH

BCIIMYMHAMU,; YMCHHUC ITPUBOANUTDH IPHUMCEPHI ITOABJICHUA
3aKOHa OOJBIIMX YKCET B MMPpUPOIHBIX U O6H_[CCTBCHHBIX
SABJICHUAX,

OK 07. ConeiictBOBaTh
COXPAHEHUIO OKPYKaroLIeh
cpenbl, pecypcocOepeKeHuIo,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHMHU KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MPOM3BOJICTBA, Y3(HEKTUBHO
JIECTBOBAThH B UPE3BbIYANHBIX
CUTYyalMAX;

JIP 30 He npuHUMATh IEUCTBUSI, HPUHOCSIIEE BPEl
OKpYXaIoIlIeH Cpeae;

JIP 31 ymeTh NporHo3upoBaTh HeOIaronpusTHhIE
JKOJIOTUYECKHE ITOCIIEACTBUSA IIPEANPUHAMAEMBIX
JEHCTBHM, IPEAOTBPALLATh UX;

JIP 32 pacmmputh ONbIT 1€ATEIbHOCTH
HKOJIOTMUYECKOM HAIIPaBIEHHOCTH;

MP 05 pa3pabaTsiBaTh IUIaH pelIeHUs IPOOIEMBI C
Y4€TOM aHaJIN3a UMEIOLINXCS MaTEpUAIbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

MP 17 ocy1iecTBIATh LEJIEHAIPABICHHBIN TOMCK
NepeHoca CpeiCTB U COCOOOB EHCTBUS B
npo¢eCCHOHATILHYIO CPEAY;

MP 18 ymeTb IepeHOCUTh 3HAHMS B IO3HABATEIBHYIO
U TIPAKTHYECKYIO0 00J1aCTH )KU3HEACSATEIbHOCTH;

MP 34 npennaraTh HOBbIE€ POEKTHI, OLIEHUBATH HJIEU
MO3UIMN HOBU3HBI, OPUTMHAIBHOCTH;

MP 38 naBaTh OLICHKY HOBBIM CUTYaIUsIM, BHOCUTh

I1P6 04 ymeTh oniepupoBaTh NOHITUSIMH: (PYHKIINSA,
HenpepbiBHAS (PyHKLIMS, IPOU3BOIHA, IEPBOOOpa3Hasl,
OIpeJIeIeHHbIN UHTErpall; yMETh HAXOJUTh IPOM3BOJIHbIE
JJIEMEHTAPHBIX (DYHKIIHIA, UCTIONB3YS CIIPaBOYHBIE
MaTepHajbl; UCCIEeI0BaTh B MPOCTEHIINX CIydasX (GYHKLIHUU
Ha MOHOTOHHOCTb, HAXOUTh HAUOOJIbIIIEE U HAUMEHBIIIEE
3Ha4YeHue QYHKUUHN; CTPOUTH IpaUK1 MHOTOUIEHOB C
WCIIOJIb30BAHUEM amlapaTa MaTeMaTHYECKOro aHau3a;
IPUMEHATH TPOU3BOHYIO IIPU PEILIEHUM 3a/1a4 Ha
JIBUKEHHE; pellaTh NPAKTUKO-OPUEHTHPOBAHHBIE 3a/1a4 Ha
HauOoJIbIIIee M HAaUMEHblIIee 3HaUeHUs1, Ha HaXO0XK/JICHHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

IIp6 11 ymeTs onepupoBaTh NOHATUAMU: IBUKEHUE B
MIPOCTPAHCTBE, 0/I00HBIE (PUTYPBI B IPOCTPAHCTBE;
HCII0JIb30BaTh OTHOLIEHHE IUIONIA/IeH IOBEPXHOCTEN U
00BEMOB NMOAOOHBIX GUTYp MPH PELICHUHU 33]1aY;

ITP6 12 ymeTh BBIUUCIATH T€OMETPUUECKUE BETUIMHBI
(nvHa, yrod, mIomaib, 00beM, TJI0MaIb MTOBEPXHOCTH),




KOPPCKTHUBBI B ACATCIILHOCTh, OLICHUBATDH
COOTBETCTBUEC PE3YJIbTATOB LEIAM

MCTOJIb30BATh U3yUYCHHbIE (DOPMYJIIBI U METOIBI;

IIK 1.1. ®opmupoBatb
aJITOPUTMBI Pa3pabOTKU
IIPOrpPaMMHBIX MOJyJIEN B
COOTBETCTBUH C TEXHUUECKUM
3aJlaHUEM.

JIP 25 roTOBHOCTh K aKTUBHOH JI€ATEIHLHOCTH
TEXHOJOTUYECKON U COLMAIbHOW HAIIPaBJICHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATh, INIAHUPOBATH U
CaMOCTOATEJIbHO BBITOJIHATH TAKYIO JIESITEIbHOCTD;
JIP 34 coBepiieHCTBOBAHKE SI3bIKOBOM U
YUTATEJIbCKOU KYJIbTYPbI KaK CPEJCTBA
B3aUMOJICUCTBUS MEXIY JIIOJIbMH U ITO3HAHUS MUPA;
JIP 35 oco3HaHue IEHHOCTH HAy4YHOU e TEIbHOCTH,
TOTOBHOCTb OCYIIIECTBIIATh MPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO €SI TEIbHOCTh UHANBUIYAJIbHO U
B IpYIIIIE.

MP 04 BbISIBISATH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBJICHUSX;

MP 06 BHOCUTb KOPPEKTHUBBI B JIEITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM,
OIIEHUBATh PUCKH MOCIEACTBUM JAEATEILHOCTH;

MP 11 osiagenue BUIaMH A€ITEIHLHOCTH 10
MOJIyYEHUIO0 HOBOT'O 3HAHMS, €r0 MHTEPIPETALINH,
npeoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX
y4eOHBIX CHUTYaIUsIX, B TOM YHCIIE TIPU CO3TaHHUH
y4eOHBIX M COIUATBHBIX MPOEKTOB;

IT1P6 01 B1azeTs METOAAMH J10KA3ATEIbCTB, AJITOPUTMAMU
peleHus 3a/1a4; yMeTb (OpMyIMpPOBATh ONPEICIICHUS,
AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJIUTH
JI0Ka3aTeNIbCTBEHHBIE PACCYKACHUS B XOJI€ PELICHUS 3a1a4;
IIPB 02 ymeTs onepupoBaTh NOHATUSMU: CTENIEHb YUCIA,
Jorapu(m ymucia; yMEHHE BbIIOJIHATh BBIYMCICHUS
3HAUEHUH U MPEoOPa30BaHUIA BEIPAKEHUH CO CTETICHSIMHU U
aorapugmamu, npeodpazoBaHre APOOHO-PALUOHATBHBIX
BBIPAKECHU;

ITP6 06 ymeTs periath TEKCTOBBIE 331a4l PA3HBIX TUIOB (B
TOM YHCJIE€ HA MPOLIEHTHI, 10JIU U YaCTH, Ha JBUKEHUE,
paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH 3aJjauil U3
00JIacTH yIpaBJICHUS JIUIHBIMHU U CEMEHHBIMU (PUHAHCAMH);

COCTaBJIATh BBIPA)KECHUS, yPAaBHEHNUs1, HEPABEHCTBA U UX
CUCTEMBI I10 YCIOBHIO 33J]a41, UCCIIEJOBATh [1OJIy4YEHHOE
peleHne U OLIEHUBATh NPaBAONOJ00OHOCTh PE3yJIbTaTOB;
IIP6 12 ymeTh BBIUUCIATH T€OMETPUUECKUE BETUIMHBI
(MHa, yrou, iomaab, 00beM, oA b HOBEPXHOCTH),
HCII0JIb30BaTh U3Y4YEHHbIE (POPMYJIBI U METOIBL;

ITP6 14 ymeTs BBIOMpATh MOAXOAIINI U3YUEHHBIH METOA
JUISL peIlieHus 3a]1a4ul, Paclio3HaBaTh MaTeMaTUYECKUe
(akThl 1 MaTeMaTUYECKHE MOJIENIN B IPUPOAHBIX U
OOIIECTBEHHBIX ABJIEHUSX, B UCKYCCTBE; YMEHNE IPUBOIUTH
IPUMEPBI MATEMaTUUECKUX OTKPBITUHA POCCUICKOM U
MHPOBOM MaTeMaTH4YECKON HAYKH;

I1Py 06 ymeTh cBOOOAHO ONEPUPOBATH MOHATUSMU:

CTENEeHb C LEeJbIM MoKa3aTesieM, KOpEeHb HaTypalbHON
CTENEHHU, CTENEHD C PAllMOHAJIBHBIM II0KA3aTeNIEM, CTETIEHb
C IeHCTBUTENBbHBIM IOKa3aTesieM, JIorapudM ducia, CHHYC,
KOCHUHYC U TaHT€HC IIPOU3BOJIBHOIO YHUCIIA;

IIPy 08 ymeTh cBOOOAHO ONEPUPOBATH NOHATUIMU: IpadUK




¢byHkumu, oopaTHas QyHKIHS, KOMIIO3UIUS (PYHKIUH,
AUHeNHas pyHKIUs, KBaJpaTu4Has QYHKLUSA, CTEICHHAs
(YHKIHA C IETBIM TI0Ka3aTeNIeM, TPUTOHOMETPHYECKUE
(byHKIMM, 0OpaTHBIE TPUTOHOMETPUUYECKHE PYHKITUH,
nokaszaTesbHas u JjorapudmMuieckas GyHKINN; yMEHUE
CTPOUTH Tpaduka QyHKIHI, BBIIOIHATH IPEOOpa30BaHUs
rpaduKoB QPyHKIIUI; yMEHHE UCIIOJIB30BaTh rpaduku
GyHKUMH 171 U3yUYEeHUs IIPOLIECCOB U 3aBUCUMOCTEN IIpU
pelleHNH 33124 U3 APYTHX YIEOHBIX IPEIMETOB U U3
peanbHOM )KU3HHU; BbIpakaTh (pOpMyJIaMu 3aBUCUMOCTH
MEXIy BEIIMYHMHAMU;

ITPy 12 ymeTs CBOOOJHO ONEpUPOBATh MOHATUIMHU:
cpeanee apupMeTHIeCcKoe, Merana, HanooIbIIee U
HalMEHbIIee 3HaUeHUs, pa3Max, JUCIepCUs, CTaHAapTHOE
OTKJIOHEHUE IS OTIMCAHMSI YHCIIOBBIX JAHHBIX; YMCHHE
UCCIIe10BaTh CTATUCTUYECKUE ITaHHbIE, B TOM YHCIIE C
NpUMEHEHHEM TpapUUECKIX METOI0B M AIEKTPOHHBIX
CpeACTB; rpadMuecKy Ucciae10BaTh COBMECTHBIE
HaOJIFOICHUS C TOMOIIBIO arpaMM pacCeUBaHUs U
JIMHENHOM pEerpeccuy;

IIPy 18 ymeTs MOAENMPOBATh pEAIbHBIE CUTyalluy Ha
S3bIKE MAaTEMATHKH; COCTABIISATH BHIPAXKEHUS, YPABHEHUS,
HEPaBEHCTBA U MX CHCTEMBI IO YCIIOBHIO 33]1a4H,
UCCIIeI0BaTh MOCTPOCHHbIE MOJIENN C UCIIOIb30BaHUEM
ammapara anreOpbl, HHTePIPETUPOBATH MOJTyYSHHBIH
pe3yIbTaT; CTPOUTh MAaTEeMaTHUECKUE MOJICITH C TIOMOIIBIO
reOMETPUUECKUX MOHATUH U BEJIMYUH, PeLIaTh CBA3aHHBIE C
HUMH MTPAKTHYECKHUE 3a]]a9l; COCTABIISTH BEPOSITHOCTHYIO
MOJIeJIb U HHTEPIIPETUPOBATH MOJIyYEHHBIN pe3yJIbTarT;
pemaTh MPUKIAIHBIEC 3a/1a491 CPEACTBAMU MaTEMaTHUECKOTO
aHaJn3a B TOM YHCJIE COIIMAIbHO-3KOHOMUYECKOT0 U
(hU3UIECKOTO XapaKTepa;

ITPy 19 ymeTs BBIOMpATh MOAXOSIIMN METOJT AJISl pEIIeHUs




3a/1a4y; MIOHUMAaHNE 3HAYUMOCTU MAaTEMAaTUKU B U3YYCHUU
IPUPOIHBIX U OOLIECTBEHHBIX IPOLIECCOB U SIBJICHUI;
YMEHHUE PACIO3HABATh MIPOSIBJICHUE 3aKOHOB MATEMATHUKU B
UCKYCCTBE, YMEHHE ITPUBOIUTD IIPUMEPBI MATEMATHYECKUX
OTKPBITHH PYCCKOM M MUPOBOM MaTEMaTU4YECKON HAYKU

IIK 1.2. Pa3pabarbeiBath
MIPOrPaMMHBIC MOIYJIH B
COOTBETCTBHH C TEXHHUECKUM
3aJlaHUEM.

JIP 25 roToBHOCTH K aKTUBHOH AESITEILHOCTH
TEXHOJIOTHYECKON U COLUAJIBHOW HAIIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IIJIAHUPOBATH U
CaMOCTOSITENILHO BBIIIOJIHATH TAKyIO JAESITEIBbHOCTD;
JIP 34 coBeplilieHCTBOBAHUE SI3bIKOBOM U
YUTATEJIbCKOM KYJIBTYphl KaK CpecTBa
B3aUMOJICUCTBUS MEXY JIIOJIbMH U [TO3HAHUS MUDPA;
JIP 35 oco3HaHue IEHHOCTH HAyYHOU J€SITEIbHOCTH,
TOTOBHOCTb OCYILIECTBIIATH POEKTHYIO U
UCCJIEIOBATEIbCKYIO ACSITENbHOCTh HHAUBUAYAIbHO U
B IpyIIIIE.

MP 04 BbISBISTH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B
paccMaTpUBAEMBbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTUBBI B ACSTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

MP 11 oBnageHue BUJIaMU J€ATEIbHOCTH MO
MOJTy4YEHHUIO0 HOBOTO 3HAHMSI, €r0 UHTEPIIPETALINH,
peoOpa30BaHUIO ¥ MPUMEHEHHIO B Pa3IMYHbIX
y4eOHBIX CUTyalUsX, B TOM YHCIIE IPU CO3TaHUU
y4eOHBIX U COIIMATIBHBIX IPOEKTOB;

IIP6 01 BianeTh METOAAMU JI0KA3aTEJIbCTB, AITOPUTMAMU
peleHus 3a/1a4; yMeTh (POpMYIHPOBATH OIPEICIICHUS,
AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOIUTH
JI0Ka3aTeJIbCTBEHHBIE PACCYXKACHUS B X0JI€ PELICHUS 3a4a4;
IIPb 02 ymeTh oniepupoBaTh NOHATUSAMU: CTETIEHb YUCIIA,
aorapu(m ymuciia; yMEHHUE BbIIOIHATh BBIYUCIICHUS
3HaYEHUH U MPeoOPa30BaHUIl BEIPAKEHHUI CO CTETICHAMHU U
norapudmamu, mpeodpazoBanue APOOHO-PAITUTOHATBHBIX
BBIPAXKEHUI;

IIP6 06 ymeThb peraTh TEKCTOBBIE 337]a4l  PA3HBIX THIIOB (B
TOM YUCJIE Ha MPOIICHTHI, IOJIX U YaCTH, Ha JBUKECHUE,
paboTy, CTOUMOCTb TOBApPOB U yCIIyT, HAJIOTU 33Ja4d U3
o0jacTu ynpaBieHHs JINYHBIMU U CEMEUHBIMH (PHHAHCAMU );

COCTaBJISITh BBIPAXKEHUSI, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI I10 YCIIOBHIO 33JJa4H, UCCIIE0OBATh ITOJIy4YEHHOE
pelIeHre U OLIEHUBATh MPaBI0NOJ00HOCTb PE3yJIbTATOB;
IIP6 12 ymeTb BBIYUCHATh TEOMETPUUYECKHUE BETUYNHBI
(nvHa, yro, miomaab, 00beM, TI0Maas TOBEPXHOCTH),
UCIIOJIb30BaTh U3y4YeHHbIE ()OPMYJIIbI U METO/IBI;

ITP6 14 ymeTs BbIOHpaTh MOAXOASIINN U3yUYEHHBIH METOT
JUTSL pellieHus 3a/1a4, Paclo3HaBaTh MaTEeMAaTUUECKUE
(hakThl 1 MaTeMaTHYECKHE MOJIETU B IPUPOIHBIX U
OOIIECTBEHHBIX SABIEHUSAX, B UCKYCCTBE; YMEHUE IPUBOIUTH
MIpUMEPBI MATEMATHYECKUX OTKPBITHI POCCUNCKON U
MHPOBOM MaTEMaTUYECKON HAYKU;

IIPy 06 ymeTh cBOOOAHO ONEPUPOBATH NOHATHUSIMU:
CTETEHb C LIENBIM MI0KA3aTeNIEM, KOPEHb HATypaJbHON
CTENEHHU, CTENeHb C PallMOHAIbHBIM MIOKa3aTelIeM, CTETIEHb




C JIeHICTBUTENBHBIM MTOKa3aTeseM, JJorapu(m 4rcia, CHHYC,
KOCHHYC U TAaHI'€HC IIPOU3BOJIBHOIO YUCIIA;

ITPy 08 ymeTs CBOOOHO ONIEpUPOBATH MOHATHIMU: TpapuK
dbyukum, oopatHas GyHKIINS, KOMITO3HUITUS (HYHKIIHH,
nuHelHas pyHKIMs, KBapaTu4Has GyHKINS, CTEICHHAS
(GyHKIMSA € LIeTIbIM I0Ka3aTesIeM, TPUTOHOMETPHUECKUE
¢yHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKITHH,
Hoka3aresbHas U Jorapupmuueckas GyHKLINUU; YMEHHUE
CTpOUTH Tpaduka (GyHKIMH, BBIMOIHATH MPEOOPa30BaAHUS
rpadukoB (PyHKIUI; yMEHUE UCIIOJIb30BaTh TpaduKu
GyHKIMN 1715 M3y4YEeHUs TPOIIECCOB U 3aBUCUMOCTEN IIpH
pelLlIeHNH 3a1ay U3 IPYrUX y4eOHbIX IPEIMETOB U U3
peanbHON )KU3HU; BRIpaXKaTh (POpMyJIaMu 3aBUCHMOCTH
MEXy BEJIMYMHAMU;

IIPy 12 ymeTh cBOOOAHO ONEPUPOBATH NOHATUIMU:
cpeanee apupmMeTUuyecKoe, MeraHa, HanbobIIee U
HaMMEHbIIIee 3HAYCHU, pa3Max, TUCIIEPCHS, CTaHIAPTHOE
OTKJIOHEHUE IS ONMCAHMsI YUCIIOBBIX JAHHBIX; YMEHHE
UCCIIEIOBATh CTATUCTUYECKUE TaHHBIE, B TOM YHCIIE C
IpUMEHEHHEM IpapUUECKUX METOI0B U AIEKTPOHHBIX
CpeAcTB; TpadUUecKy UCCIeI0BAaTh COBMECTHBIE
HaOJII0/IEHUS C TOMOIIBIO JMarpaMM pacCeUBaHUs U
JIMHENHOM perpeccuy;

ITPy 18 ymeTs MOZETMpPOBaTh peabHbIC CUTYAIlUH Ha
SI3BIKE MAaTEMaTHKH; COCTABIISATh BRIPAKECHUS, YPAaBHEHUS,
HEPaBEHCTBA U MX CHCTEMBI IO YCIIOBHIO 33]1a4H,
UCCIIeI0BaTh MOCTPOCHHbIE MOJIENN C UCIIOIb30BaHUEM
ammapara anre0pbl, HHTePIPETUPOBATH MOJTyYSHHBIH
pe3yabTaT; CTPOUTh MaTEMaTHUECKUE MOJIEH C TIOMOIIbIO
TE€OMETPUYECKUX MTOHATHUH W BEJIMYUH, PEIIaTh CBA3aHHBIC C
HUMH [IPAKTHYECKHUE 3a]]a4u; COCTABISATh BEPOITHOCTHYIO
MOJIEJTb U HHTEPIIPETUPOBATH IMOTyIEHHBIN Pe3yIIbTaT;
pemaTh NPUKJIAIHbIC 3a/1a41 CPEACTBAMU MaTEMaTHYECKOTO




aHaJIM3a B TOM YHCIIE€ COLMATbHO-3KOHOMHUYECKOTO U
(bu3MUeCKOro Xapakrepa;

TPy 19 ymeTs BEIOUpATh MOAXOASIINN METO ISl PEIICHHUS
3a/1a4y; MIOHUMAaHHUE 3HAYUMOCTU MAaT€MaTUKU B U3YYEHUU
MPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBJICHUI;
YMEHHUE Paclo3HaBaTh MPOSIBICHUE 3aKOHOB MATEMATUKH B
HCKYCCTBE, YMEHHUE MMPUBOIUTH IPUMEPHI MATEMATUUYECKUX
OTKPBITUH PYCCKOM M MUPOBOM MaTEMATHYECKOW HAYKH

IIK 1.6. Pa3pabarbiBaTh
MOJIYJIA TPOTrPAMMHOTO
oOecrieueHus Jyisi MOOUITbHBIX
maThopm.

JIP 25 roTOBHOCTH K aKTUBHOH JI€ATEIHLHOCTH
TEXHOJOTHYECKON U COLUAJIbHOW HAIIPaBJICHHOCTH,
CIOCOOHOCTh UHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOATEJIbHO BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;
JIP 34 coBepiiieHCTBOBAHHE SI3bIKOBOM U
YUTATEJIbCKON KYJbTYPhI KaK CPEeICTBa
B3aWMOJICUCTBUS MEXIY JIFOABMHU U MO3HAHUS MUPA;
JIP 35 oco3HaHue IEHHOCTH HAy4YHOU e TeIbHOCTH,
TOTOBHOCTh OCYUIECTBIIATh TPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO €SI TEIbHOCTh UHANBUIYAIbHO U
B IpYIIIIE.

MP 04 BbISIBAATS 3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpUBAEMbIX SIBJICHUSIX;

MP 06 BHOCUTH KOPPEKTHUBBI B I€ITEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEIISM,
OLICHUBATh PUCKU ITOCIEACTBUM NEATEIBHOCTH;

MP 11 oBiageHue BUIaAMU AEITEILHOCTH 11O
IIOJIyYEHHUIO HOBOI'O 3HaHUs, €r0 UHTEPIIPETALINH,
npeoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX
y4eOHBIX CHUTYaIUsIX, B TOM YHCIIE TIPU CO3TaHHUH
y4eOHBIX M COIUATIBHBIX POEKTOB;

IIP6 01 BiazeTs METOAAMU J10KA3ATEIbCTB, AJITOPUTMAMU
peleHus 3a/1a4; yMeTb (GOpMyIMpPOBATh ONPEICIICHUs,
AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJIUTH
JI0Ka3aTeNIbCTBEHHBIE PACCYKACHUS B XOJI€ PELICHUS 3a1a4;
IIPB 02 ymeTs onepupoBaTh NOHATUSMU: CTENIEHb YUCIA,
Jorapugm ymucia; yMEHHE BbIIOJIHATh BBIYUCICHUS
3HAYCHHI U MPeoOpa30BaHUI BBIPAXKEHUN CO CTETICHSIMU U
aorapugmamu, npeodpazoBaHue ApoOHO-PALIMOHATBHBIX
BBIPAKECHU;

ITP6 06 ymeTs periath TEKCTOBBIE 331a4l PA3HBIX TUIOB (B
TOM YHCJIE€ HA MPOLEHTHI, 10JIU U YaCTH, Ha JIBUKEHUE,
paboTy, CTOMMOCTh TOBApOB U YCIYT, HAJIOTH 3aJjauil U3
o0acTy ynpapieHHs JINYHBIMU U CEMEUHBIMU (PHAHCAMU);

COCTaBJIATh BBIPA)KECHHUSI, yPAaBHEHNs1, HEPABEHCTBA U UX
CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEJIOBATh [TOJIy4YEHHOE
peleHne ¥ OLEHUBATh MPaBAONOJOOHOCTh PE3yIbTaTOB;
IIP6 12 ymeTh BBIUUCIATH T€OMETPUUECKIE BETUUMHBI
(MHa, yrou, iomaab, 00beM, oA b HOBEPXHOCTH),
HCII0JIb30BaTh U3Y4YEHHbIE (POPMYJIBI U METOIBL;

ITP6 14 ymeTs BBIOMpATh MOAXOAIINI U3YUEHHBIH METOA
JUISL pEeIlIeHus 3a]Jaul, Paclio3HaBaTh MaTeMaTUYECKHe
(akThl 1 MaTeMaTUYECKHE MOJIENIN B IPUPOAHBIX U
OOIIECTBEHHBIX ABJIEHUSX, B UCKYCCTBE; YMEHUE IPUBOIUTD
MIPUMEPBI MATEMaTHUYECKUX OTKPBITHI pOCCUHCKON 1
MHPOBOM MaTeMaTU4YECKON HAYKH;




ITPy 06 ymeTs CBOOOHO ONIEpUPOBATH MOHATHAMHU:
CTENEeHb C LEeNbIM MoKa3aTesieM, KOpeHb HaTypalbHON
CTETIeHH, CTETICHb C PallMOHALHBIM TI0Ka3aTeJIeM, CTETICHb
C IeHCTBUTENbHBIM IIOKa3aTelieM, JIorapudM ducia, CHHYC,
KOCHHYC M TaHT€HC MTPOU3BOJILHOTO YHCIIA;

ITPy 08 ymeTh cBOOOIHO OTIEpUPOBATH MOHATUSAMHU: TpaduK
¢byHkumu, oopaTHas QyHKIHS, KOMIIO3UIUS (PYHKIUH,
nuHeHas GyHKuus, KBagpaTuyHas GyHKIUS, CTeIeHHAs
(YHKIHA C IETBIM M0Ka3aTesIeM, TPUTOHOMETPHYECKUE
(hyHKIMH, 00OpaTHBIE TPUTOHOMETPUUECKHUE PYHKITUH,
NoKa3aTeNbHas U JorapudpmMudeckast GQyHKIUN; YMEHUE
CTpOUTH rpaduka GyHKIHI, BHITOIHATH IpeoOpa3oBaHUs
rpaduKoB QyHKIUI; YMEHHE UCIIOIB30BaTh rpaduku
GbyHKIUH 715 N3y4eHus IPOLECCOB U 3aBUCUMOCTEH Mpu
pelIeHNH 331249 U3 APYTHX YICOHBIX IPEIMETOB U U3
peanbHOM JKU3HU; BRIpaXKaTh (OPMYTIaMU 3aBUCUMOCTH
MEXIY BEIINYHMHAMU;

IIPy 12 ymeTh CBOOOAHO ONEPUPOBATH TOHATUSIMU:
cpennee apupmMeTHIecKoe, Merana, HanooIbIIee U
HalMEHbIlIee 3HaUeHUs, pa3Max, JUCIepCHs, CTaHAapTHOE
OTKJIOHEHUE ISl OTIMCAHMSI YHCIIOBBIX JAHHBIX; YMEHHE
UCCIIeI0OBaTh CTATUCTUYECKUE IaHHbIE, B TOM YHCIIE C
MPUMEHEHHEM TPaPUUECKUX METOAOB U SJIEKTPOHHBIX
CpeAcTB; rpadMuecKy Uccae10BaTh COBMECTHBIE
HaAOJIIOICHNS C TIOMOIIIBIO THarpaMM pacCeUBaHUs
JIMHENHOM perpeccuy;

ITPy 18 ymeTs MOZETMpPOBaTh peabHbIC CUTYAIlUH Ha
SI3BIKE MAaTEMaTHKH; COCTABIISATH BRIPAKECHUS, YPAaBHEHUS,
HEpaBEHCTBA U MX CHCTEMBI IO YCIIOBHIO 33/1auH,
WCCIIEIOBATh MOCTPOSHHBIE MOJICIH C MCIIOJIb30BaHUEM
anmapara anreOpbl, HHTEpIPETUPOBATH MOTyYEHHBIH
pe3yabTaT; CTPOUTh MAaTEeMaTHUECKUE MOJICITH C TIOMOIIHIO
TeOMETPUUECKUX MOHATUHN M BEJIMYUH, PELIaTh CBA3aHHBIE C




HUMH NPAKTHYECKUE 33]]a4H; COCTABIIATH BEPOATHOCTHYIO
MOJIETb U UHTEPIPETUPOBATH MTOJTYUCHHBIN pe3yybTaT;
peuaTh IpUKJIaAHbIC 33/1a4U CPEJICTBAMU MaTEMaTHYECKOTO
aHaJanu3a B TOM YHCJE COIUAITLHO-9KOHOMHYECKOTO B
(hU3HUECKOTO XapaKTepa;

ITPy 19 ymeTh BRIOUPATH MOIXOISAIIANA METO/ JIJISl PeIICHUS
3a/1a4u; MOHUMAaHUE 3HAYUMOCTH MAaTEMAaTUKHU B U3YYECHUU
MPUPOTHBIX U OOIIECTBEHHBIX MPOIECCOB U SBJICHUM;
yMEHHUE Paclo3HaBaTh MPOSIBJICHUE 3aKOHOB MATEMATUKH B
HCKYCCTBE, YMEHHUE IPUBOJIUTH MPUMEPHI MATEMATHUYECKUX
OTKPBITUH PYCCKOW M MUPOBOM MAaTEMATHYECKOW HAYKHU

IIK 2.5. ITpousBoauth
WHCIIEKTUPOBAHUE KOMIIOHEHT
MIPOrpaMMHOTO 0OecIIeueHuUs
Ha MIPEAMET COOTBETCTBUS
CTaHJapTaM KOJUPOBAHUS.

JIP 25 roToBHOCTH K aKTUBHOH AESITEIHLHOCTHA
TEXHOJIOTHYECKON U COLMAJIBHOM HAIIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IJIAHUPOBATH U
CaMOCTOSITENILHO BBIIIOJIHATH TAKYIO AESITEIbHOCTD;
JIP 34 coBepilleHCTBOBAHUE SI3bIKOBOM U
YUTATEJIbCKOM KYJIBTYphl KaK CpeCcTBa
B3aUMOJICUCTBUS MEXY JIIOJIbMH U [TO3HAHUS MUPA;
JIP 35 oco3HaHue IEHHOCTH HAYyYHOU J€SITEIbHOCTH,
TOTOBHOCTH OCYLIECTBJIAATH IPOEKTHYIO U
UCCJIEIOBATEIbCKYIO ACSITEIbHOCTh HHIUBUAYAIbHO U
B IpyIIIIE.

MP 04 BBISBISTH 3aKOHOMEPHOCTH U IPOTUBOPEYUS B
paccMaTpUBAEMBIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B ACSTEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

MP 11 oBnageHue BUJIaMU J€ATEIbHOCTH MO
MOJTy4YEHHUIO0 HOBOTO 3HAHMSI, €0 UHTEPIIPETALINH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3JIMYHbIX
y4eOHBIX CUTyalUsIX, B TOM YHCIIE TIPU CO3TaHHUH
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

IIP6 01 BiianeTh METOAAMHU JI0KA3aTEIIbCTB, AJITOPUTMAMU
pelIeHUs 3a/1a4; YMETh (OPMYIIUPOBAThH OMPECIICHUS,
AKCHOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOIUTH
JTIOKa3aTelIbCTBEHHBIC PACCYK/ICHUS B XOJI€ PEIICHUS 3a/1a4;
IIPB 02 ymeTs onepupoBaTh MOHATUSMU: CTENICHb YUCIA,
jorapuM 4ucia; YMEHHUE BBIOIHATH BEIYHCICHUS
3HaYEHUH U MPeoOpPa30BaHUIl BEIPAKEHHUI CO CTETICHAMU U
norapudmamu, mpeodpazoBanue APOOHO-PAITUOHATBHBIX
BBIPAKECHU;

IIP6 06 ymeThb permaTh TEKCTOBBIE 337]a4l  PA3HBIX THIIOB (B
TOM YHCJI€ HA IPOLIEHTHI, 101 U YaCTH, Ha ABUKEHUE,
paboTy, CTOMMOCTb TOBAPOB M YCIIYT, HAJIOTH 3aJ1a4M U3
o0JyacTu ynpaBieHUs INYHBIMU U CEMEUHBIMH (PHHAHCAMU );
COCTABJISITh BBIPAXKEHUS, YPABHEHU S, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBHIO 33J1a4M, UCCIIE0BATh MOJIYyYEHHOE
peleHue 1 OLIEHUBATh IPABAONOJ00HOCTh PE3YJIHTATOB;
IIP6 12 ymeTb BBIYUCHATh TEOMETPUUYECKHUE BETUYNHBI
(nvHa, yrom, miomaab, 00beM, TI0maas MTOBEPXHOCTH),
WCIOJIb30BaTh N3YYCHHBIE (POPMYIIBI U METOJIBL;

ITP6 14 ymeTs BbIOUpaTh MOAXOASIINN H3yUEHHBIH METOT
JUTSL pellIeHus 3a/1a4, pPaclo3HaBaTh MaTeMAaTUUECKUE
(haKThl U MaTEMAaTHUYECKHE MOJIETH B TPUPOIHBIX U




OOIIIECTBEHHBIX SBICHUAX, B UCKYCCTBE; YMEHHUE PUBOIUTH
MPUMEPbl MATEMaTUYECKUX OTKPBITUH POCCUHCKOUN 1
MHPOBOM MaTEMaTU4YECKON HAYKH;

ITPy 06 ymeTs CBOOOIHO ONEpUPOBATH TOHATHSIMU
CTENEHb C LENbIM [I0Ka3aTeJIeM, KOPEHb HAaTypalbHON
CTEIIEHH, CTENEHb C pallMOHAJIbHBIM I10Ka3aTesIeM, CTEIIEHb
C ICHICTBUTENBHBIM MTOKa3aTeeM, JIoTapu(m 4rcia, CHHYC,
KOCHHYC U TAaHI'€HC IIPOU3BOJIBHOIO YUCIIA;

ITPy 08 ymeTs CBOOOHO ONIEpUPOBATH MOHATHIMU: TpapuK
dbyskum, oopatHas GyHKINS, KOMITO3HUITUS (YHKIIHH,
nuHeWHas pyHKIMs, KBapaTU4Has GyHKINsS, CTEICHHAS
(GYyHKIMSA € LIeTIbIM 0Ka3aTesIeM, TPUTOHOMETPHUECKUE
(GbyHKIMU, 0OpaTHBIE TPUTOHOMETPHUYECKHIE (DYHKITHH,
noKasaresbHas U Jorapupmuueckas GyHKLUNUU; YMEHHUE
CTpOUTH TpaduKa GyHKIHIA, BBITOIHATH MPEOOPA30BAHUS
rpadukoB QyHKIINI; yMEHHE UCIIONIb30BaTh IpaduKu
GyHKIMN 1715 M3y4YEeHUS TPOIIECCOB U 3aBUCUMOCTEN IIpH
pelLlIeHNnH 3aa4y U3 IPYrUX y4eOHbIX IPEIMETOB U U3
peanbHOMN )KU3HU; BRIpaXKaTh (POpMyJIaMu 3aBUCHMOCTH
MEXIy BEJIMYMHAMU;

IIPy 12 ymeTh cBOOOAHO ONEPUPOBATH NOHATUIMU:
cpeanee apupmMeTUyecKoe, Merana, HanoobIIee U
HauMEHbIIIee 3HaYeHUs], pa3Max, JUCIIepCusi, CTaHJapTHOE
OTKJIOHEHUE I OTMCAHMsI YUCIIOBBIX JAHHBIX; YMEHHE
HCCIIEIOBaTh CTATUCTUYECKHUE JJaHHBIE, B TOM YHCJIE C
MPUMEHEHHEM TPaPUUECKUX METOAOB U SJIEKTPOHHBIX
CpeAcTB; rpadMuecKy Ucciae10BaTh COBMECTHBIE
Ha0JII0/IEHNUs C TIOMOIIBIO TUarpaMM pacCceuBaHus U
JIMHEHHOM perpeccuy;

IIPy 18 ymeTs MOAENMPOBATh PEAIbHBIE CUTyalluu Ha
S3bIKE MAaTEMaTHKH; COCTABIIATH BHIPAXKEHUS, YPABHEHUS,
HEpaBEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33/1a4H,
HCCIIEI0BATh MOCTPOSHHBIE MOJIEIH C MCII0JIb30BAaHUEM




anmapara anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN
pe3yabpTaT; CTPOUTh MATEMATHYECKUE MOJIETHU C TOMOLIBIO
F€OMETPUUYECKUX MOHATUN U BEJTMYUH, PELIaTh CBI3aHHBIE C
HUMH [TPAKTUYECKUE 337a41; COCTABISATh BEPOSTHOCTHYIO
MO/IEJIb U UHTEPIIPETUPOBATDH MMOJTYyUECHHBIN PE3yJIbTaT;
peuiaTh NpUKJIaJAHbIE 33/1a4U CPEICTBAMU MaTEMAaTUYECKOTO
aHaJIM3a B TOM YHCJI€ COIMATIbHO-3KOHOMHUYECKOTO U
(bu3MUeCKOro Xapakrepa;

TPy 19 ymeTs BEIOUpATh MOAXOASIINN METOJ ISl PEIICHUS
3a/1a4y; MIOHUMAaHHUE 3HAYUMOCTU MaT€MaTUKU B U3YYEHUU
MPUPOTHBIX U OOIIECTBEHHBIX MPOIECCOB U SIBJICHUH;
yYMEHHUE Paclo3HaBaTh MPOSIBICHUE 3aKOHOB MATEMATHKH B
HCKYCCTBE, YMEHHUE IPUBOJAUTH MPUMEPHI MATEMAaTHYECKUX
OTKPBITUH PYCCKOM M MUPOBOM MaTEMAaTHYECKOW HAYKH

IIK 11.1. OcymectBisath co0p,
00paboOTKy M aHAIN3
uHpopManuu st
MPOEKTUPOBAHUSI 0a3 JTaHHBIX.

JIP 27 roTOBHOCTH M CIIOCOOHOCTH K 00Pa30BaHUIO U
camM0o00pa30BaHUIO HA IPOTSHKEHUH BCEH JKU3HU;

JIP 34 coBepiiieHCTBOBAHKE SI3bIKOBOUM U
YUTATEIILCKOW KYJIbTYphI KaK CPEJCTBA
B3aUMO/JICHCTBHS MEXTY JIFOJIEMHU M MTO3HAHUS MHPA;
JIP 37 ChpopMHpPOBaHHOCTH CaMOPETyJINPOBAHMUS,
BKITIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATD
OTBETCTBEHHOCTH 3a CBOE TIOBEICHUE, CTIOCOOHOCTh
Q/IaTITUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHHUSM U
HPOSIBIIATH THOKOCTB, OBITh OTKPBITHIM HOBOMY;

JIP 40 ChopmMupoBaHHOCTH COLUATIBHBIX HABBIKOB,
BKJTIOYAOIUX CIIOCOOHOCTh BHICTPAUBAaTh OTHOILICHHS
C IPYTHMH JIFOJIbMU, 3800 TUTHCSI, TIPOSIBIIATH HHTEPEC
U pa3pemarb KOHQJIUKTHL.

MP 05 pa3zpabaTbiBaTh IUIaH pelIEHUs] TIPOOIEMBI C
YUeTOM aHaJIM3a UMEIOIIMXCSl MaTePUAIIbHBIX U
HEMaTepHaJIbHBIX PECYpPCOB;

MP 06 BHOCUTH KOPPEKTHUBHI B IESATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIBTATOB IIEIISIM,

I1P6 01 BnazeTs METOAAMH J10KA3aTEIbCTB, aJITOPUTMAMU
peleHus 3aja4; yMeTb (pOpMyJINpOBaTh ONPEIEICHHUS,
AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJIUTH
JI0Ka3aTeNIbCTBEHHBIE PACCYKACHUS B XOJI€ PELICHUS 3a1a4;
IIPB 02 ymeTs onepupoBaTh NOHATUSMU: CTENIEHb YUCIA,
Jorapugm ymucia; yMEHHE BbINOJIHATh BBIYUCICHUS
3HAYECHHI 1 TpeoOpa30oBaHUi BBIPAKEHUN CO CTETICHSIMU U
aorapugmamu, npeodpazoBaHue ApoOHO-PALIMOHATBHBIX
BBIPAKCHU;

IIP6 06 ymeTh pemaTh TEKCTOBBIE 337]a4l  Pa3HBIX TUIIOB (B
TOM YHCJIE€ HA MPOLEHTHI, 10JIU U YaCTH, Ha JIBUKEHUE,
paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HATOTH 33Jjauil U3
o0acTy ynpapieHHs JINYHBIMU U CEMEUHBIMU (PHAHCAMU);
COCTaBJIATh BBIPA)KCHHUSI, yPAaBHEHNs1, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBHIO 33J]a4l, UCCIIEIOBAThH MTOJyYEHHOE
pelIeHre U OLEHUBATh PABIONOJ00HOCTh Pe3yIbTaTOB;
IIP6 12 ymeTh BBIUMCIATh TEOMETPUUYECKHAE BETNYNHBI
(MHa, yrou, miomaab, 00beM, IIoa b HOBEPXHOCTH),
WCI0JIb30BaTh U3YUYEHHbIE (POPMYJIbI U METOIBI;




OIICHUBATh PUCKHU MOCIEACTBUI AESITEIILHOCTH;
MP 07 KoOpAUHUPOBATH M BBIOJIHATE PabOTy B
YCJIOBHSIX PEabHOTO, BUPTYAJIbLHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHS;

I1P6 14 ymeTs BBIOMpATh MOAXOSAIINI U3YYSHHBIH METOA
IVl PELIeHUs 3a7a4k, paclio3HaBaTh MaTeMaTHUECKUE
(hakThl 1 MaTEeMaTUYECKHE MOJICNIN B TIPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUAX, B UCKYCCTBE; YMEHHUE IPUBOIUTH
IIpUMEPBI MATEMATUYECKUX OTKPBITUM POCCUICKON U
MHUPOBOU MaTEMaTUYECKON HAYKH;

IIPy 06 ymeTs CBOOOHO ONIEPUPOBATH MOHATHAMHU:

CTEIIEHb C LIEJIBIM [T0Ka3aTesleM, KOPEHb HaTypajbHOM
CTENEHHU, CTENEHb C PallMOHAIbHBIM II0KA3aTeJIEM, CTETIEHb
C JIeHICTBUTENBHBIM [TOKa3aTeleM, JJorapudm ducia, CHHYC,
KOCHHYC U TaHT€HC IPOU3BOJIBHOTO YHCIIA;

ITPy 08 ymeTs cCBOOOHO ONEpUPOBATH MOHATHIMU: IpaduK
¢byHKMu, oOpaTHas QYHKIHS, KOMIIO3UIUS (PYHKIUH,
AuHeNHas pyHKIUs, KBapaTu4Has GYHKLHUS, CTECHHAs

(GYHKIHSA C TIETBIM TI0Ka3aTeNIeM, TPUTOHOMETPHUECKUE
(GyHKIMH, 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIUH,
NoKa3aTeNbHas U jorapudpMudeckast GQyHKIIUN; YMEHUE
CTpOUTH Tpaduka QyHKIHI, BBITOIHATH IPeO0Opa3oBaHUs
rpaduKoB QyHKIUI; YMEHHE HCIIOIB30BaTh rpaduku
GyHKUMH 1715 U3y4YeHHUs IPOLIECCOB U 3aBUCUMOCTEN IpU
pEeLIeHNH 3a]a4 U3 IPYTHX y4EOHbIX IPEAMETOB U U3
pearbHOM JKU3HU; BeIpaXkaTh (YOpMyJIaMH 3aBUCHMOCTH
MEX/1y BEJIMYUHAMU;

ITPy 12 ymeTs CBOOOJHO ONEpUPOBAThH MOHATUIMMU:
cpennee apudmMeTuuecKoe, MeIuana, HauboJbIIee U
HauMEHbIIIee 3HaYeHUs], pa3Max, JUCIepCusl, CTaHJapTHOE
OTKJIOHEHUE IS OTMCAHMsI YUCIIOBBIX JAHHBIX; YMEHHE
HCCIIEIOBaTh CTATUCTUYECKHUE JJaHHBIE, B TOM YHCJIE C
MPUMEHEHHEM TpapUUECKUX METOI0B U AIEKTPOHHBIX
CpeaCTB; TpaduYeCcKu UCCIeA0BATh COBMECTHbBIE
HaAOJIIOCHNUS C TIOMOIIIBIO TUarpaMM pacCeuBaHUs U
JIMHENHOMN perpeccuy;

I1Py 18 ymeTh MOZETMPOBATh peabHbIC CUTYAIIMH HA




SI3bIKE MATEMATUKU; COCTABIISTH BIPAKEHUSI, YPAaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33a4H,
HCCIIEA0BAaTh [IOCTPOCHHBIE MOJEIIH C UCIIOIb30BAHUEM
anmnapara anreOpbl, UHTEPIPETUPOBATH MMOTYYCHHBIN
pe3yJIbTaT; CTPOUTh MATEMATUYECKUE MOJEIHU C TOMOIIBIO
F€OMETPUUYECKHX MTOHSATUN U BEJIMYUH, PELIATh CBA3aHHBIE C
HHUMU IIPAKTUYECKHUE 3a]1a4U; COCTABIISITH BEPOATHOCTHYIO
MO/IeJIb U MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yJIbTaT;
pelaTh NPUKIIAIHbIE 3a1a4H CPEICTBAMUA MAaTEMATHYECKOTO
aHaJIM3a B TOM YHCJIE COLMATIbHO-3KOHOMHUYECKOTrO U
(hM3HUECKOTO XapaKTepa;

IIPy 19 ymeTs BbIOUpaATh MOAXOASIINN METO ISl pEIICHUS
3a7a4M; MIOHMMAaHUE 3HAYMMOCTH MATEMATUKHU B U3YUEHUHU
IPUPOJIHBIX U OOIIECTBEHHBIX MPOIECCOB U SBICHUM;
YMEHHE PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHUKH B
HCKYCCTBE, YMEHUE IPUBOJAUTH IPUMEPHI MATEMaTUYECKUX
OTKPBITUH PYCCKOW M MUPOBOM MaTEMATHYECKOW HAYKHU

IIK 11.2. IIpoektuposats 6a3y
JTAHHBIX Ha OCHOBE aHAJIM3a
MpeIMETHOM 00IacTH.

JIP 25 roToBHOCTH K aKTUBHOH AESITEIHLHOCTHA
TEXHOJIOTMYECKOW U COLMAIbHON HAIPABICHHOCTH,
CHOCOOHOCTh MHUIIUUPOBATD, TNIAHUPOBATH U
CaMOCTOATENIBHO BBIIOJIHATH TAKYIO JEATEIBHOCTD;
JIP 34 coBeplieHCTBOBaHUE SA3BIKOBOU U
YUTATEIBCKON KYJIbTYphI KaK CPEACTBA
B3aUMOJCUCTBUSA MEXY JIObMHU U ITO3HAHUS MUDPA;
JIP 35 oco3HaHue IEHHOCTH HayYHOU JeSITeIbHOCTH,
TOTOBHOCTB OCYILECTBIIATH IPOCKTHYIO U
HCCIIEN0BATENBCKYIO AESITENbHOCTh HHINBUIYAIbHO U
B IpyIIIIE.

MP 04 BbISIBIATE 3aKOHOMEPHOCTH M IPOTUBOPEUHS B
paccMaTpUBaEMBIX SBICHUSAX;

MP 06 BHOCUTH KOPPEKTHUBBI B I€ATEIBHOCTb,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIECIISAM,
OLICHUBATh PUCKH IMTOCIEICTBUHI AESITEIBHOCTH;

IIP6 01 BiianeTh METOAAMHU JI0KA3aTEIIbCTB, AJITOPUTMAMU
pelIeHUs 3a/1a4; YMETh (OPMYIUPOBAThH OTPECIICHUS,
AKCHOMBI U TEOPEMBI, IPUMEHSTH UX, TPOBOJIUTH
JTIOKa3aTelIbCTBEHHBIE PACCYK/ICHUS B XOJI€ PEIICHUs 3a/1a4;
IIPB 02 ymeTs onepupoBaTh MOHATUSMU: CTENIEHb YUCIA,
jorapuM 4uciia; YMEHHUE BBITOTHATH BEIYHCICHUS
3HaYEHUH U MPeoOpa30BaHUIl BEIPAKEHHUI CO CTETIEHIMHU U
norapupmMamu, npeodpazoBaHue APOOHO-PAITUOHATBHBIX
BBIPAJKECHU;

IIP6 06 ymeThb permaTh TEKCTOBBIE 337]a4l  PA3HBIX THIIOB (B
TOM YHCIIE Ha TPOIICHTHI, TOJIM U YaCTH, Ha JBUKECHUE,
paboTy, CTOMMOCTb TOBAPOB M YCIIYT, HAJIOTH 3aJIa4M U3
o0yacTu ynpaBieHUs JINYHBIMU U CEMEUHBIMH (PHHAHCAMU );
COCTABJISITh BBIPAXKEHUS, YPABHEHH S, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBHIO 33J1a4M, UCCIIEIOBATh MOJIyYEHHOE
pelieHue 1 OIICHUBATh MPABAONOJ00HOCTh PE3YIHTATOB;




MP 11 oBiageHue BUJIaMH JESITEIHLHOCTH 10
MOJIYYEHUIO0 HOBOT'O 3HAHMS, €T0 MHTEPIPETALINH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX
y4eOHBIX CHUTYallUsIX, B TOM YHCJIE TIPH CO3JIaHUH
y4eOHBIX M COLUATIBHBIX POEKTOB;

IIP6 12 ymeTh BBIUUCIATH T€OMETPUUECKUE BETUIMHBI
(nnvHa, yro, momaab, 00beM, IJI0Mmaas TOBEPXHOCTH),
MCIOJIb30BATh U3yYCHHbIE (HOPMYJIIBI U METOJIBI;

I1P6 14 ymeTh BoIOMpATh MOAXOASIINNA U3YUYEHHBIH METOT
JUIsl pEILIEHUs 3a]1a4l, PACIIO3HAaBaTh MaTEMaTUUECKUE
(hakThl 1 MaTeMaTHYECKHE MOJIETU B IPUPOTHBIX U
OOIIECTBEHHBIX SBICHUAX, B UICKYCCTBE; YMEHHUE IPUBOIUTH
MPUMEPbl MATEMaTUYECKUX OTKPBITUH POCCUHCKON 1
MHPOBOM MaTEMaTU4YECKON HAYKH;

[TPy 06 ymeTh CBOOOTHO OTIEpUPOBATH MTOHATUSIMU:

CTENEHb C LEJbIM [I0Ka3aTesIeM, KOPEHb HAaTypalbHON
CTETEeHHU, CTETNCHb C PAllHOHAIBHBIM TIOKa3aTelieM, CTETICHb
C IEHICTBUTENBHBIM MTOKa3aTeJeM, JIOTapu(M Jrcia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA;

ITPy 08 ymeTs CBOOOTHO OTIEpPUPOBATH MOHATHIMU: TpapuK
¢byHKImu, oopatHas GyHKIUS, KOMIIO3ULIUS (QYHKIUH,
nuHeWHas pyHKIMs, KBapaTU4Has GyHKINsS, CTEICHHAS

(GyHKIUS C LEeTBIM [TOKa3aTeraeM, TPUTOHOMETPUUYECKUE
(GyHKIMH, 0OpaTHBIE TPUTOHOMETPHUYECKHIE (DYHKITHH,
nokasaresbHas U Jorapupmuueckas yHKINU; YMEHHUE
CTpOUTH rpaduka GyHKIUHI, BHITOIHATH IPE0Opa30OBaHUS
rpaduKoB QyHKIUI; yMEHHE UCTI0JIb30BaTh rpaduku
(GyHKIUMH 1715 M3y4eHus IPOLECCOB U 3aBUCUMOCTEN Mpu
peLIeHNH 3aj1a4y U3 IPYrUX y4eOHbIX IPEIMETOB U U3
peayIbHOM JKU3HM; BbIpakaTh (POPMYJIaMU 3aBUCUMOCTH
MEX]y BETHUYNHAMU;

ITPy 12 ymeTs CBOOOJHO ONEpUPOBAThH MOHATUIMHU:
cpennee apudmMeTuuecKoe, MeIuaHa, HauooJbIIee 1
HaMMEHblIIee 3HaYeHus, pa3Max, TUCIepCHs, CTAaHJapTHOE
OTKJIOHEHHE JJIsl OMUCAHUS YMCIIOBBIX JaHHBIX; YMEHUE
UCCIIeI0BaTh CTATUCTUYECKUE IaHHbIE, B TOM YHCJIE C
MPUMEHEHHEM TpapUUECKUX METOAOB U SJIEKTPOHHBIX
CpeAcTB; rpadMUecKy MUCCIeI0BaTh COBMECTHBIE




HaAOJIOACHNUS C IOMOIIIBIO TUarpaMM pacCeuBaHuUs U
JIMHEWHOU perpeccuu;

IIPy 18 ymeTh MozIeIMpOBaTh peajibHble CUTYalluu Ha
S3BIKE MATEMATUKH; COCTABIIATH BBIPAKCHMS, YDABHCHHUSI,
HEpaBEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33/1a4H,
MCCIIEI0BATH ITIOCTPOCHHBIE MOJEIIN C UCIIOIb30BaHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH MOJTyYSHHBIH
pe3yNbTaT; CTPOUTh MATEMAaTUYECKUE MOZEIIN C IIOMOILBIO
rE€OMETPUUYECKUX MOHATUHN U BEJIMYHMH, PELLIATh CBSA3aHHBIE C
HUMHU NIPAKTUYECKUE 3a7a4U; COCTABIIATh BEPOSTHOCTHYIO
MOJIeIb U UHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yiIbTar;
pelaTh NpUKJIaJHbIE 3aJa4l CPEICTBAMU MAaTEMATUUECKOTO
aHaJIM3a B TOM YHUCJIE COLIMAIbHO-3KOHOMHYECKOT0 U
(bu3MYECKOro Xapakrepa;

Py 19 ymeTts BBIOMpaTh MOAXOASIIANA METOJ AJIs1 PEIICHUS
3a/1a4¥; [IOHUMaHUE 3HAYMMOCTH MaTEMaTUKU B U3y4YEHUU
IPUPOJIHBIX U OOIIECTBEHHBIX IIPOLIECCOB U SBJICHUM;
YMEHME PaclO3HaBaTh MIPOSBICHUE 3aKOHOB MATEMAaTUKH B
UCKYCCTBE, YMEHHE ITPUBOIUTH IPUMEPBI MATEMATHUECKUX
OTKPBITHH PYCCKOM M MUPOBOM MaTEMaTUYECKON HAYKHU

IIK 11.3. Pa3zpabarsiBath
00BEKTHI 0a3hl TaHHBIX B
COOTBETCTBHH C Pe3yJIbTaTAMH
aHaIM3a MPEAMETHOM 00JIaCTH.

JIP 25 roTOBHOCTH K aKTUBHOM JIEATETLHOCTH
TEXHOJIOTMYECKOM U COLMAIbHOM HANPABIEHHOCTH,
CIOCOOHOCTh UHUIIMUPOBATh, TUIAHUPOBATH U
CaMOCTOSTENIbHO BBIIOJIHATH TAKYIO JESATEIbHOCTD;
JIP 34 coBepliiieHCTBOBAHHE SI3bIKOBOM U
YUTATEIbCKON KyJIbTYPhl KaK CPEACTBA
B3aUMOJICCTBUS MEXIY JIIOJIbMU U TTO3HAHUS MUPA;
JIP 35 oco3HaHne IEHHOCTH HAYyYHOU JESATEIBHOCTH,
TOTOBHOCTb OCYIIIECTBIIATH MPOEKTHYIO U
HCCJIEI0BATENbCKYIO ACSITENbHOCTh UHIMBUAYATIbHO U
B TpyIIIIE.

MP 09 Branets HaBBIKAMHU Y4eOHO-
MCCJIEI0BATEIbCKOM M MMPOSKTHOM JCSITEIIBHOCTH,

IIP6 01 BiameTs METOAMU JOKA3ATEIBCTB, aJITOPUTMAMU
pelleHus 3aaa4; yMeTb (OpMyITUPOBAThH ONMpeeeHus,
AKCHOMBI M TEOPEMBI, IPUMEHSTh UX, TPOBOIUTH
JI0Ka3aTelIbCTBEHHBIE PACCYK/ICHUS B XOJ€ pEUICHUs 3a/1a4;
IIPB 02 ymeTs onepupoBaTh NOHATUSMU: CTENIEHb YUCIA,
norapudm ymucna; yMeHHe BBITOTHATh BRIYUCICHUS
3HAYECHHI 1 TpeoOpa30oBaHUi BBIPAKEHUN CO CTETICHSIMU U
norapudmamu, mpeodpazoBaHue APoOHO-PAITUIOHATBHBIX
BBIPAKCHUII;

IIP6 06 ymeThb permaTh TEKCTOBBIE 33J]a4l  Pa3HbIX TUIIOB (B
TOM YHCJIC Ha TIPOLICHTHI, I0JIM ¥ YacTH, Ha JBUKECHUE,
paboTy, CTOUMOCTH TOBApPOB U yCIYT, HAJIOTH 3324 U3
00J1aCTH yNPAaBJICHHSI IMYHBIMU M CEMEHHBIMHU (PMHAHCAMH);




HABBIKAMU pa3peIIeHus Mpooiem;

MP 10 cr1ocoOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUS
MPaKTUYECKHUX 33/1a4, TIPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHHUS,

MP 11 oBnanenue BUAAMH AEITEIHLHOCTH II0
MOJIYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIPETALINH,
npeoOpa30BaHMIO U IPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CUTYallUsIX, B TOM YKCJIE IPU CO3/IaHUU
y4eOHBIX M COIUATIbHBIX POCKTOB;

COCTaBJIATh BBIPA)KEHUSI, ypaBHEHNS, HEPABEHCTBA U UX
CHUCTEMBI 110 YCIIOBHIO 33J]a4H, UCCIIEJOBATh ITOJIy4YEHHOE
pelIeHre U OLEHUBATh PABAONOJ00HOCTh PE3yIbTaTOB;
IIP6 12 ymMeTh BBIUUCIISITH TEOMETPUYECKUE BETUYMNHbI
(nmHa, yrou, Iomaab, 00beM, IO b HOBEPXHOCTH),
UCII0JIb30BaTh U3y4YEeHHbIE (POPMYJIIbI U METO/BI;

I1P6 14 ymeTs BBIOMpATH MOAXOSAIINI U3YYSHHBIH METOA
JUIS PEILIECHUs 3a[]a4M, PACIIO3HABATh MAaTEMATHYECKUE
(akThl 1 MaTEMaTUYECKHE MOJICNIN B TIPUPOAHBIX U
OOIIECTBEHHBIX SIBICHUAX, B UCKYCCTBE; YMEHHUE IPUBOIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITHI POCCUICKON U
MHUPOBOI MaTeMaTU4eCKON HayKU;

IIPy 06 ymeTb cBOOOAHO ONEPUPOBATH NOHATUAMU:
CTEIEHb C LIEJIBIM I0KAa3aTeNIeEM, KOPEHb HATypaJbHON
CTENEHHU, CTENEHb C PallMOHAIbHBIM IIOKa3aTeJIeM, CTETIEHb
C JIefICTBUTENBHBIM [TOKa3aTeseM, JJorapudm ducia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJIBHOTO YHCIIA;

ITPy 08 ymeTs cCBOOOHO ONIEpUPOBATH MOHATHIMU: I'paduK
¢byHKmu, oOpaTHas QYHKIHS, KOMIIO3UIUS (YHKIUH,
AUHeNHast pyHKIUS, KBapaTU4Has GYHKLHNS, CTEICHHAs
(GyHKIUS C LIeTBIM [T0Ka3aTeleM, TPUTOHOMETPUYECKHE
¢yHK1IMH, 0OpaTHBIE TPUTOHOMETPUUYECKHE (DYHKIIHH,
MoKa3zaTenbHas U Jjorapupmudeckas QyHKIUU; yMEHUE
CTpOUTH Tpaduka QyHKIHI, BBITOIHATH IPeOOpa3oBaHUs
rpadukoB QpyHKIN; yMEHHE UCII0JIb30BaTh IpauKu
(GyHKIUMH 1715 M3y4eHus IPOLECCOB U 3aBUCUMOCTEN Mpu
peLIeHNH 3aj1ay U3 IPYrUX y4eOHbIX IPEIMETOB U U3
peayIbHOM J)KU3HH; BhIpa)kaTh (POPMYJIaMU 3aBUCUMOCTH
MEX/ly BEJIMUNHAMU;

IIPy 12 ymeTh cBOOOAHO ONEPUPOBATH NOHATHUSIMU:
cpeanee apupmMeTuyeckoe, Merana, HanooblIee U
HauMeHbIIIee 3HaYeHUSs, pa3Max, TUCIepCusi, CTAaHJapTHOE
OTKJIOHEHME sl ONMCAHMsl YUCIIOBbIX JaHHBIX; YMEHHUE




HCCIeA0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIIE C
npUMEHEeHHEM TpadudecKuX METOIOB U 3JIEKTPOHHBIX
CpeAcTB; rpadMuecKy UCCIeI0BaTh COBMECTHBIE
HAOJIO/ICHUS C IOMOIIBIO TUarpaMM paccerBaHUs U
JIMHEHHOM perpeccuy;

IIPy 18 yMeTh MOJIeTUpOBATh pealIbHBIE CUTyalluHd HA
SI3bIKE MATEMATUKU; COCTABIISATH BBIPAKEHUSI, YPaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 33a4H,
HCCIIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIb30BaHUEM
anmnapara anreOpbl, UHTEPIPETUPOBATH MOTYYCHHBII
pe3ysbTaT; CTPOUTh MATEMAaTUYECKHE MOJEIHU C IIOMOILBIO
F€OMETPUUYECKHX MTOHATUN U BEJIMYUH, PELIATh CBA3aHHBIE C
HUMH MIPAKTUYECKHE 337]a491; COCTABIISATH BEPOSTHOCTHYIO
MO/IeJIb U UHTEPIPETUPOBATH MOIYUYEHHBIN pe3yJIbTaT;
pelath NpUKIaJHbIE 3314 CPEACTBAMU MAaTEMATHUYECKOIO
aHaJM3a B TOM YHCJI€ COLMATIbHO-3KOHOMHUYECKOIO U
(hU3HUECKOTO XapaKTepa;

IIPy 19 ymeTs BbIOUpaATh MOAXOASIINN METO ISl pEIICHUS
3a/1a4u; MOHUMaHHUE 3HAYUMOCTH MAaTEMaTUKHU B U3YUCHUU
IPUPOJIHBIX U OOIIECTBEHHBIX MPOIECCOB U SBIECHUM;
YMEHHE paclo3HaBaTh MPOSBIEHUE 3aKOHOB MATEMaTUKHU B
HCKYCCTBE, YMEHUE NPUBOJAUTH PUMEPHI MATEMaTHYECKUX
OTKPBITUH PYCCKOW M MUPOBOM MAaTEMATHYECKOW HAYKHU

IIK 11.5. AaMuHUCTpUPOBATH
0a3bl TaHHBIX.

JIP 25 roToBHOCTH K aKTUBHOI JIEATEILHOCTH
TEXHOJOTHYECKON U COLMAIBHON HANIPaBJICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATh, JIAHUPOBATH U
CaMOCTOATENIbHO BBITOJIHATH TAKYIO JIESITEIbHOCTB;
JIP 34 coBeplieHCTBOBaHUE SA3BIKOBOU U
YUTATENIbCKOW KYJIbTYPbI KaK CPEICTBA
B3aMMOJICUCTBUS MEXIY JIFOABMHU U MIO3HAHUS MUPA;
JIP 35 oco3HaHue IEHHOCTH HAy4YHOU eI TEIbHOCTH,
TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U
MCCIIETIOBATENICKYIO NESITEIbHOCTh MHANBUIYAJIbHO U

ITP06 01 BnazeTs METOAAMH 10KA3aTEIBCTB, AITOPUTMaMU
pelieHus 3a/1a4; yMeTb (GOopMyJIMpPOBATh ONpeeeHus,
AKCUOMBI ¥ TEOPEMBI, IPUMEHSATH UX, IPOBOJIUTH
JT0Ka3aTeJIbCTBEHHBIE PACCYXACHUS B X0JI€ PELICHUS 3a1a4;
IIPB 02 ymeTs onepupoBaTh NOHATUSAMU: CTENIEHb YUCIIA,
norapudm ymcia; yMeHHUe BbIIOIHATh BRIYUCIICHUS
3Ha4YeHUH U NPpeoOpa30BaHUi BBIPAKEHH CO CTETICHAMU U
norapupmMamu, mpeodpazoBaHue IPOOHO-PAITHOHATBHBIX
BBIPaKCHU;

I1P6 06 ymeTh pemiaTh TEKCTOBbIE 33Jja4l Pa3HbIX TUIIOB (B




B IpYIIIIE.

MP 04 BbISIBISATh 3aKOHOMEPHOCTH M TPOTUBOPEYUHS B
paccMaTpUBAEMBbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B JICITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LICJISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;
MP 11 onaneHue BUIaMu JEATEILHOCTH 110
MOJTy4YEHHUI0 HOBOTO 3HAHMSI, €0 UHTEPIIPETALIUH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX
y4eOHBIX CUTyalUsX, B TOM YHCIIE IPU CO3TaHUU
y4€OHBIX M COLUATIBHBIX MPOEKTOB;

TOM YHCJIE€ HA MPOLIEHTHI, 10JIU ¥ YaCTH, Ha JBUKEHUE,
paboTy, CTOMMOCTb TOBAapOB U YCIIYT, HAJOTH 33aJa4u U3
00J1aCTH yIpaBJCHUS JIUIHBIMH U CEMEHHBIMU (PUHAHCAMH);
COCTaBJISATh BBIPAYKEHUSI, ypaBHEHHU S, HEPABEHCTBA U UX
CUCTEMBI 110 YCIOBUIO 33J]a41, UCCIIEJOBATD [10JIy4YEHHOE
pelleHre U OLEHUBATh IPaBIONOJ00HOCTh Pe3yJIbTaTOB;
IIP6 12 ymeTh BBIUUCIATH TEOMETPUUECKUE BETUUMHBI
(nnvHa, yro, momaab, 00beM, oMb MTOBEPXHOCTH),
MCIOJIb30BATh U3yYCHHbIE (HOPMYJIIBI U METOIBI;

I1P6 14 ymeTh BoIOMpaTh MOAXOASIINNA U3YUYEHHBINH METOT
JUISL pEILIEHUs 3a/1a4ul, PAclIO3HaBaTh MaTEMaTUYECKUE
(akThl 1 MaTeMaTUYECKHE MOJIEJIN B IPUPOAHBIX U
OOLIECTBEHHBIX ABJICHUSAX, B UCKYCCTBE; YMEHNUE IPUBOIUTH
IpUMEpPbl MATEMAaTUYECKUX OTKPBITUNA POCCUHCKOM 1
MHUPOBOM MaTeMaTHYECKOW HAYKH;

ITPy 06 ymeTs CBOOOJHO ONEpUPOBAThH MOHATUIMHU:

CTENEHb C LENbIM [I0Ka3aTesIeM, KOPEHb HaTypalbHON
CTEIIEHH, CTENEHb C pallMOHAJIbHBIM I0Ka3aTesIeM, CTEIIeHb
C ICHICTBUTENBHBIM MTOKa3aTeJeM, JIOTapu(M Jrcia, CHHYC,
KOCHHYC Y TaHT€HC IIPOU3BOJIBHOTO YHCIIA;

TPy 08 ymeTs cBOOOAHO ONEPUPOBATH NOHATUAMU: TpadUK
¢byHkuMu, oopaTHas QYHKIMS, KOMIIO3UIUS (PYHKIHUH,
AuHeWHas QyHKUIMd, KBagpaTuyHas QyHKIUS, CTEIeHHAs

(GYyHKIMSA ¢ LIEeTBbIM 0Ka3aTesleM, TPUTOHOMETPHUYECKHUE
¢GbyHKIIMU, 00paTHBIE TPUTOHOMETpUUYECKHE (QYHKIUH,
MoKa3zaTenbHas U Jiorapupmudeckas QyHKIUU; yMEHUE
CTpOUTH Tpaduka GyHKIHI, BBITOIHATH IPeO0Opa3oBaHUs
rpadukoB QPyHKINI; yMEHHE UCII0JIb30BaTh IpaduKu
GyHKUMH 1715 U3y4YeHHUs POILIECCOB U 3aBUCUMOCTEN IpH
pEeILIeHNH 3314 U3 IPYTHX y4eOHbIX MPEAMETOB U U3
peanbHOMN )KU3HU; BRIpaXkaTh (POpMyJIaMu 3aBUCUMOCTH
MeX/1y BEJIMYUHAMU;

ITPy 12 ymeTs CBOOOJHO ONEPUPOBATH MOHITHIMHU:




cpenHee apupMeTHIecKoe, Meinana, HanOoJIbIee U
HauMMEHbIIIEe 3HAUYCHHUS], pa3Max, JUCIEPCHsl, CTaHIapTHOE
OTKJIOHCHHE JIJIsl OMIMCAHUS YUCIIOBBIX JIAaHHBIX; YMEHHE
MCCJIEI0BATh CTATUCTUYECKHE IaHHbBIE, B TOM YHUCJIE C
MPUMEHEHHEM T'paUUECKUX METOI0B U DJIEKTPOHHBIX
CpencTB; TpaduYecKu UCCIeI0BaTh COBMECTHbBIE
HaOJIIOICHUS C TIOMOIIBIO TarpaMM pacCeuBaHUs U
JIMHEWHOU perpeccuu;

IIPy 18 ymeTs MOzI€IMpPOBaTh peajibHble CUTYalluu Ha
SI3bIK€ MATEMATHUKU; COCTABIISATh BBIPAKEHHUSI, YPABHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aa4H,
MCCJIEeI0BATh IOCTPOCHHBIE MOJIEIIN C UCIIOJIB30BAHUEM
anmapara anreOpbl, UHTEPIPETHPOBATH ITOTYICHHBIN
pe3yibTaT; CTPOUTh MaTEMAaTUYECKHE MOJENH C IIOMOIIbIO
T€OMETPUUYECKHX MTOHATUN U BEJTMYUH, PELIaTh CBI3aHHBIE C
HUMH [TPAKTUYECKUE 337]a41; COCTABIISATh BEPOSTHOCTHYIO
MO/IeJIb U MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJIbTaT;
pelaTh NpUKIaJIHbIE 3aJa4l CPEICTBAMHU MATEMAaTHYECKOTO
aHaJIM3a B TOM YHCJI€ COIMATbHO-9KOHOMUYECKOTO U
(hU3MUECKOTO XapakTepa;

Py 19 ymeTs BBIOMpaTh MOAXOASIIAN METOJ IJIsl PEIICHUS
3a/1a4; MOHUMaHHUE 3HAUUMOCTH MAaT€MAaTUKU B U3YYEHUU
MIPUPOJIHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBJICHUI;
YMEHHUE Pacrlo3HaBaTh MPOSIBJICHUE 3aKOHOB MATEMATUKH B
HCKYCCTBE, YMEHHUE MPUBOIUTH IPUMEPHI MATEMATUUECKUX
OTKPBITUH PYCCKOW M MUPOBOM MAaTEMATHYECKOW HAYKHU




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. TemaTu4ecKkuii MJIAH U co/iepKkaHMe Y4eOHOI TuCIMILUTUHBI __ MaTtemMaTuka
HaumeHnoBanue Coaep:xanue yueOHOro MaTeprasia (OCHOBHOe M NIPO(ecCHOHAILHO-OPHEHTHPOBaHHOe), | O0bem | ®opmupyemble
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHe PadoThl, CAMOCTOSITEIbHAsA padoTa 00y4Yaromuxcs, 4YacoB | KOMIIeTEHUHH
HHIMBHUAYAJIbHBIN MPOEKT
1 2 3 4
Pazgen 1. 12 OK 01,
IloBTOpEHHE Kypca OK 02,
MaTeMaTHKH OCHOBHOI OK 03,
IIKOJIBI OK 04,
Tema 1.1 Copepxanne yaeOHOro Marepuaa OK 05
Lenp u 3anaun ba3oBbie 3HaHUS U yMEHUS 110 MaTEMAaTHKE B IPOPECCHOHATBHON U B TIOBCEAHEBHOM ’
MaTeMaTUKH Mpu JIeSITENIbHOCTH. OK 06,
OCBOEHUU Jlexkus 1 OK 07
CHEIMAJIbHOCTH
Tema 1.2 Coneprxanue yueOHOro MaTepuasa IIK 1.1
Yucna v BBIYUCICHUS. JleiicTBUsI HaJl TOJOKUTEIBHBIMU U OTPULIATEILHBIMH YHCIaMU, OOBIKHOBEHHBIMU U 1K 2.5
BeipaxeHus u JECSITUYHBIMHE JIpo0simu. JIeHCTBUSI CO cTeneHsIMU, (DOPMYJIBI COKPAIIIEHHOTO YMHOKCHUSL. K 11.1
peoOpa3oBaHusl Jleknus 1 K 11.2
TpaKTHYecKoe 3aHsATHE 1 IIK'11.3
Tema 1.3. IIpogeccnoHaTIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHNe (Colep:KaHNe MPUKJIATHOTO MOAYJIsT) HK 11.5
I'eomerpus Ha Bunel ninockux ¢uryp v ux miomass. [IpakTuko-opueHTUpOBaHHBIE 33]]a4l B Kypce
IUIOCKOCTH TE€OMETPHUH Ha INIOCKOCTH
Jlexnus 1
Tema 1.4 Coneprxkanue ydeOHOro MaTepuana
[TpouenTHBIE [TpocTble MpOLEHTHI, pa3Hble cr1ocoObl UX BhlUMCIeHUs. C10KHbIE MPOIIEHTHI
BBIYUCIICHUSA Jlekuus 1
IpakTHYecKoe 3aHATHE 1
Tema 1.5 Coneprxkanne y4eOHOT0 MaTeprana
VYpaBHeHUs U JIuHeliHble, KBaJIpaTHBIE, IPOOHO-JIMHEHHbIC YPAaBHEHHS U HEPABEHCTBA
HEPABEHCTBA Jlekuus 1
IIpakTnyeckoe 3ansTHE 2
Tema 1.6 Coneprxkanne y4eOHOr0o MaTeprana

Cuctembl ypaBHEHH 1

HEPABEHCTB

CriocoObl pereHust CUCTEM JIMHEHHBIX ypaBHEHHNH. CUCTEMBI HEIMHEHHBIX YpaBHEHUH.
CucreMbl HEpaBEHCTB




Jlekuus 1
Tema 1.7 Coneprxkanue y4eOHOro MaTepuasa
BxoaH0i#1 KOHTpOIIL Brruucnenus u npeodpa3oBanusi. YpaBHEHHUsI M HEPABEHCTBA. | 'eoMeTpHs Ha MIIOCKOCTH
KoutpoJsbHas paéora 2
Pazgen 2. 18 OK 01,
CreneHn U KOPHU. OK 02,
Crenennas pyHkums OK 03,
Tema 2.1 Copepxanne yueOHOr0 MaTepuana OK 04,
Crenennas QpyHkuus, ee | [TousTHe KOPHS N-0if CTENIEHH U3 AeHCTBUTENBHOTO uncna. dyHkun y = 3/X ux cBoiicTBa U OK 05,
CBOWCTBA rpaduku. CBOMCTBA KOPHS N-OH CTENEHU OK 07
Jlexkuus 2
Tema 2.2 Coneprxkanue ydeOHOro Marepuania TIIK' 1.2
[IpeobpaszoBanue [TpeoOpa3oBaHne HPPALTMOHATBHBIX BBIPAKESHHH IIK 1.6
BBIPAXKEHUM C KOPHAMH Jlekuust 1 IIK 2.5
N-0ii cTeneHN IIpakTHYecKoe 3aHATHE 2 HK11.1
Tema 2.3 Copepxanne yaeOHOro MaTrepuaa gﬁ } }g
CBolicTBa CTENEHHU C [TonsATHe cTenenu ¢ J00bIM palliOHAIbHBIM IIOKa3aTeneM. CTeneHHble GYHKINU, UX ’
pPalMOHATILHBIM U CBOWCTBA U TpauKu
JEHCTBUTEIbHBIM Jlekuus 1
IoKa3aTc/iiMu IIpakTHYecKoe 3aHATHE 2
Tema 2.4 Conepxanue yueOHOro MaTepuasa
PaBHOCWIIBHOCTB PaBHOCUIIBHOCTB YpaBHEHUH U HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI
YPaBHEHUH U PaBHOCHIIBHBIX I€peXo/iaX B YpaBHEHUAX U HepaBeHCTBaxX. OOII1e MeTOo bl pelIeHus
HepaBeHCTB. O0mue YpaBHEHMI: IIEPEX0/1 OT paBEHCTBA (PYHKIIMI K paBEHCTBY apIyMEHTOB ISl MOHOTOHHBIX
METO/Ibl PEILICHUS (GYHKUIMH, METOJT pa3IoKEeHHUs HA MHOXKUTEIN, METO]I BBE/IEHUSI HOBOM NEpEeMEHHOI,
(GYHKIMOHATBbHO-TpaUUECKUN METO
Jlexnus 1
Tema 2.5 Conepxanue yueOHOro MaTepuasa
Pemenne PaBHOCWJIBHOCTE MPPALIMOHATIBHBIX YPABHEHNUI U HEPABEHCTB. METO/IBI UX pEeHICHUSI.
MPPaLMOHATIBHBIX Penienne nppanvoHaJbHbIX YPaBHEHUIN 1 HEPABEHCTB
YpPaBHEHUU U Jlekuus 3
HEPABEHCTB IIpakTHyeckoe 3aHATHE 4
Tema 2.6 Coneprxkanne y4eOHOr0o MaTeprana

CreneHu 1 KOpHHU.
CrenenHas QyHKIHS

Onpenenenue creneHHON QyHKIMU. Vcnonap30BaHne ee CBOWCTB MPH peIIeHU YpaBHEHUH 1
HEPAaBEHCTB




KonTtpoJsabsHasi padora 2
Pa3znea 3. 14 OK 01,
IHoka3areabHast OK 02,
byHkuus OK 03,
Tema 3.1 Coneprxanue yueOHOro MaTepuasa OK 04,
[TokazarenbHast CreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENLHBIM MOKa3areneM. OnpenencHue noka3areabHoMl OK 05,
byHKIMS, ee CBOCTBA (GyHKIUY, ee CBOMCTBA U IpaduK. 3HAKOMCTBO C IPUMEHEHUEM MTOKA3aTeIbHON (PYHKIIHH. OK 07

Pemennie nokasareabHbIX YpaBHEHUH (YHKIMOHAIBHO-TpadhUYECKUM METOA0OM

Jlekuus 2 IIK 1.2
Tema 3.2 Coneprkanue y4eOHOro MaTepuasia IIK 1.6
Pemenue Pemenue nokasarenpHbIX YpaBHEHHI METOI0M YpaBHUBAHUS MOKa3aTeNel, METOJJOM HK 11.1
[IOKa3aTeJIbHBIX BBEJICHUS HOBOW NIEPEMEHHOM, (PyHKIIMOHAIbHO-TpapUUIeCKUM METO10M. Perienue HK 11.5
yYpaBHEHUM U MIOKa3aTeIbHbIX HEPABEHCTB
HEPABEHCTB Jlexknus 4

IIpakTHYecKoe 3aHATHE 3
Tewma 3.3 Copepxanue yaeOHOro Marepuaa
Cucremsl Pemenne cucteM noka3aTelbHbIX YpaBHEHUN
MOKa3aTCIbHBIX Jleknus 2
ypaBHEHUU IIpakTHyeckoe 3aHATHE 1
Tewma 3.4 Copepxanue yueOHOTo MaTepuana
Pewenne 3anau. Pemrenne nokasaTenbHbIX YpaBHEHUN METOJIOM YPAaBHUBAHUS IT0OKA3ATEIEN U METOJOM
[ToxazarenbHast BBEJICHUSI HOBOW NIEPEMEHHOM. Penienne nokasarenbHbIX HEPAaBEHCTB
GyHKuus KonTtpoJsabHas padora 2
Pa3znen 4. 20 OK 01,
Jlorapu¢mmol. OK 02,
Jlorapupmunueckasn
o o>
Tema 4.1 Coneprxanue yueOHOro MaTepuasa OK 0 5’
Jlorapudm yucna. Jlorapudwm uyncna. JlecsITUUHBIN B HATYPAIBHBIN JOraprMBbI, YUCIIO € ’
Hecatnunsiii u Jlekuust 2 OK 07
HaTypallbHBIA IpakTHYeCcKoe 3aHATHE 2
JorapugMmbl, YUCIIO € I[IK 1.2
Tema 4.2 Coneprxkanne y4eOHOr0o MaTeprana K 1.6
CaoiicTBa norapugmoB. | Cpoiictsa soraprdmos. Onepartust JorapuMUPOBAHHSI. K 11.1
Onepanus Jlexkuus 2




JorapupMUpPOBaHUs IIpakTHyeckoe 3aHATHE 2
Tema 4.3 Coneprxkanue y4eOHOro MaTepuasa
Jlorapudmuueckas Jlorapudmuueckasi pyHKIUS U €€ CBOIMCTBA
(byHKLUsA, ee CBOWCTBA Jlexkuus 2
Tema 4.4 Copepxanne yueOHOro MaTepuana
Pemenne [TonsaTue norapupmudeckoro ypasueHus. Oneparus moTeHIUPOBaHUs. Tpr OCHOBHBIX
JOTapuPMHUECKUX METO/J1a peUIeHHs JIOTapu(PMUUECKUX ypaBHEHUH: QYyHKIIMOHATBHO-TpaQUUECKUd, METO
ypaBHEHUU U MMOTCHIIMPOBAHMSI, METO]I BBEJICHHSI HOBOH mepeMeHHoM. JlorapudMudeckue HepaBeHCTBA
HEPABEHCTB Jlexknus 3
IIpakTHyeckoe 3aHATHE 4
Tema 4.5 Coneprkanue yueOHOro MaTepuasa
Cucremsl ANTOPUTM pelIeHHus CUCTEMBI ypaBHEHUN. PaBHOCHIIBHOCTS JIOTapu()MUYECKUX YpaBHEHUH U
J0rapupMHUECKUX HEPABEHCTB
YpaBHEHU I Jexkuus 1
IIpakTHYecKoe 3aHATHE 1
Tema 4.6 IIpodeccrnoHabHO-OPUEHTHPOBAHHOE Co/lepKaHNe (Copdep:KaHue MPUKJIATHOTO MOYJIs)
Jlorapudwmsl B npupoge | Ipumenenue norapudma. Jlorapudmudeckas crupaib B pupoje. Ee MaremaTndeckue
U TEXHUKE CBOMCTBa
IIpakTHyeckoe 3aHATHE 1
Tema 4.7 Conepxanue yueOHOro MaTepuasa
Pewenne 3anau. Jlorapudmuueckas ¢pyHkius. Pemenue npoctedux sorapupMuueckux ypaBHEHHH
Jlorapugmsl. KonrposbHas paGora 2
Jlorapudpmuueckas
byHKIUSA
Paznea 5. OK 01
KommiekcHble yucia
Tewma 5.1 Coneprxkanne y4eOHOro MaTepuana
KomnekcHsle uncna. ITonsate xomiuiekcHoro umncia. ComnpsKeHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U apryMEHT
[Tpumenenue KOMIUIEKCHOTOo  yucina. @opma  3amucd  KOMIUIEKCHOTO — yucia  (reomeTpuyeckas,

KOMIIJICKCHBIX YHCECII

TPUTOHOMCTpPHUYICCKA, anre6panqecxaﬂ). ApI/I(I)MCTI/I‘{CCKI/IC ﬂeﬁCTBHH C KOMINJIICKCHBIMHU
yuciaaMu. BeImomHeHue pacu€ToB € ITIOMOIIBIO  KOMILICKCHBIX  YHCEIIL. HpI/IMeplﬂ
HCITOJIB30BaAHNA KOMITJICKCHBIX YHCCJI

Jleknusa




Pazpnen 6. 42
OcHoBBI
TPUTOHOMETPHH.
Tpuronomerpuyeckue
dyHKkuun
Tema 6.1 Coneprkanue y4eOHOro MaTepuasa
Tpuronomerpuyeckue Panuannas mepa yria. IloBopor Touku BOKpyr Hadana koopauHat. OmnpeneneHue CUHYca,
(byHKIHIU KOCHHYCa, TaHI€HCAa M KOTAHIEHCAa. 3HAaKW CHHYCa, KOCMHYCa, TaHTE€HCAa M KOTaHIeHca I10
IIPOU3BOJIBHOTO YIJIa, YETBEPTAM. 3aBUCUMOCTb MEX1y CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHI€HCOM OJHOI0 U
yucia. Paguannas n TOr'O Xe€ yria
rpajaycHast Mepa yria Jleknus 2
Tema 6.2 Coneprkanue y4eOHOro MaTepuania
OcHoBHbIE Tpuronomerpuyeckue ToxaecrBa. CHHYC, KOCUHYC, TAHT'€HC U KOTAHI'€HC YIJIOB O M - O
TPUTOHOMETPUUECKHE PopMyIibl IPUBEAEHUS
TOXJICCTBA. Jlexkuus 2
@opMyJIbI IPUBEICHHUS IIpakTHYecKoe 3aHATHE 2
Tema 6.3 ConeprxkaHue y4eOHOro MaTepuania
Cunyc, KocuHyc, Cymma u pa3HocTb cuHycoB. CymMMma M pa3HOCTb KOCUHYCOB. CHHYC M KOCUHYC JIBOIHOTO
TAQHI'€HC CYyMMBI U yrina. ®opMyiiel oJ0BUHHOTO yria. [IpeoOpa3oBaHus cyMMbl TPUTOHOMETPUYECKUX (DYHKITHIA
Pa3HOCTH JIByX yTJIOB B [IPOM3BE/ICHNE U MPOU3BEACHMS B CyMMY. BbIpaskeHue TpuronomMeTpuyeckux GyHKIui
CuHyC 1 KOCHHYC yepe3 TAHI'€HC N0JI0BUHHOTO aprymenTa. [Ipeo6pa3oBanus npocreimmx
JIBOMHOTO yTJa. TPUTOHOMETPUYECKUX BBIPAKECHUN
@opMyJIbl TOJIOBUHHOTO | Jlekuus 4
yria IIpakTHyeckoe 3aHATHE 2
Tewma 6.4 Coneprxkanne y4eOHOro MaTepuana
OyHKIMHU, UX CBOMCTBA. | OONacTp OIpeAeNeHusT W MHOXKECTBO 3HaueHWH QyHKIMA. YETHOCTh, HEYETHOCTS,
CriocoOblI 3a1aHus nepuoaMdHOCTh PyHKIMHA. CriocoObl 3a1aHust QYHKIMI
GyHKIMI Jlexkuust 2
IIpakTHyeckoe 3aHATHE 2
Tema 6.5 Conepxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue OO6macth ompeAeNeHus] ¥ MHOXKECTBO 3HAUYEHUW TPUTOHOMETpHUecKuX (pyHkiuii. YETHOCTD,
(yHKIUH, UX CBOMCTBA U | HEUYETHOCTD, MIEPUOAUIHOCTD TPUTOHOMETpUUeCKUX (yHKIMi. CBOMCTBA U rpaduku QyHKIHI
rpaduKu y=CosX,y=sinX,y=1tg X,y =ctg x.
Jlexknus 2
IpakTHYecKoe 3aHATHE 2

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

I[IK 1.2
MK 11.1




Tema 6.6 Coneprxanue yueOHOro MaTepuasa
[Tpeobpa3zoBanue CxkaTue u pacTsbkeHue rpaduKoB TPUTOHOMETPUYECKUX (DYHKIIUM.
rpaduKoB [TpeoOpazoBanue rpaduKOB TPUTOHOMETPUUYECKUX (PYHKIUI
TPUTOHOMETPUUECKUX IIpakTnyeckoe 3aHsATHE 2
byHKIUI
Tema 6.7 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/lepKaHue (CoJepKaHue MPUKJIATHOTO MOYJIs)
Onucanue Vcnonp30BaHue CBOMCTB TPUTOHOMETPHUECKUX (DYHKIMK B MPo(ecCHOHANBHBIX 331a4ax
IIPOU3BOJCTBEHHBIX IIpakTnyeckoe 3aHsATHE 2
IIPOLIECCOB € NOMOUIbIO
rpa¢gukoB QyHKIHI
Tema 6.8 Copepxanne yaeOHOro MaTrepuaa
OO6patHsble O6patHbie TpuronoMmerpuyeckue GyHkimu. x cBorcTBa U rpaguku
TPUTOHOMETPUYECKUE Jleknus 2
byHKIHH
Tema 6.9 Conepxanne yaeOHOro MaTepuaa
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE sih X = a. YpaBHeHue tg X = a, ctg x = a. Pemenue
ypaBHEHUS U TPUTOHOMETPUYECKUX YPABHEHMM OCHOBHBIX THUIIOB: IPOCTEUIINE TPUTOHOMETPUUYECKUE
HEpaBEHCTBA YpaBHEHUs, CBOJSAIIMECS K KBAApPAaTHBIM, pelIaeéMble pPAa3jI0KEHUEM Ha MHOMKUTEIH,
oaHOpoaHbIe. [IpocTeline TPUroHOMETPUYECKUE HEPABEHCTBA
Jlexnus 4
IpakTHYecKoe 3aHATHE 6
Tema 6.10 Coneprxkanue y4eOHOro MaTepuana
Cucremsl CucreMpl MPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUN
TPUTOHOMETPUIECKUX Jlekuus 2
yPaBHEHHH IpakTHYecKoe 3aHATHE 2
Tema 6.11 Coneprxkanue yd4eOHOro MaTepuana
Pemenne 3ana4. OcHoBel | [IpeoOpa3oBanre TPUTOHOMETPHYECKHX BBIPAKCHUH. PelleHne TpPUTOHOMETPUYECKHX
TPUTOHOMETPHUH. ypaBHEHHUN U HEPABEHCTB, B TOM YHCJIE C MCIOJIb30BAHUEM CBOMCTB (DYHKITHH.
Tpuronomerpuueckue KonTtpouabHnas paGora 2
byHKIMHA
Paznen 7. 34 OK 01,
IIpousBoanas OK 02,
¢pynkunmumn, ee OK 03,
NpUMMeHeHHe OK 04,
Tema 7.1 Copepxanue yueOHOro MaTepuasa OK 05,




[ToHsATHE TPOU3BOIHOA.
®dopmyiibl ¥ IpaBUIIa

OmnpeneneHre YUCIOBON MOCIEAOBATEIHFHOCTH U CIIOCOORI ee 3a1anusi. CBOMCTBA YMCIOBBIX
nocneaoBarenbHocTel. OnpeaeneHue npezena nociae10BaTeIbHOCTH. Boruncienue npeaenon

Qg epeHMpoBaHus nocnenoBarenbHocTel. [Ipenen pynknun Ha Oeckoneunoctu. [lpeaen pyHkuuu B TOUKe.
[Tpupamenue aprymenta. Ilpupamenue pynkuuun. 3agauu, OpUBOAALINE K HOHATUIO
npou3BoaHON. Onpenenenne nNpou3BOAHON. AJITOPUTM OTHICKAHUS IPOU3BOTHON
Jlekuus

Tema 7.2 Copepxanne yaeOHOT0 MaTepuana

[TpousBoHBIE CYyMMBI,
pPa3HOCTU MPOU3BEICHUS,
YacTHOTO

dopmynsl quddepennmpoanus. [IpaBuna guddepeHnupoBaHus

Jlekuusa

IIpakTHyeckoe 3aHsATHE

Tema 7.3

[IpounsBoaHbIe
TPUTOHOMETPUUYECKHX
¢ynkuuii. [IponsBoanas
CIOXHOU (QYyHKIIUU

Copepxanue yueOHOro MaTepuana

Onpenenenue cinoxHon GyHKIUU. [I[por3BOHAS TPUTOHOMETPHYSCKUX (PYHKITHIMA.
[Tpoun3BoHAs CII0KHON (DYHKIIMH

Jleknus

IlpakTH4YecKoe 3aHsATHE

Tema 7.4

Cojnepkanne yuyeOHOro MaTepuaia

[TonsTHe 0 [Tonsitue HenpepbiBHOM (GyHKIMK. CBOMCTBa HEeNpepbIBHOM (pyHKIMU. CBI3b MEXKTY
HETIPEPBIBHOCTHU HETPEPBIBHOCTHIO M TP PEepEeHINPYEMOCTHIO (YHKIIUU B TOUKE. AJITOPUTM PEIICHUS
bynkun. Meton HEPAaBEHCTB METOJI0M MHTEPBAJIOB

WHTEPBAJIOB Jlekuus

Tema 7.5 Coneprxkanne y4eOHOro MaTepuana

I'eomerpuyeckuii u
buznyecKuil CMbICI

I'eomeTpuueckuil cMbIC MPOU3BOAHON (PYHKIIUH — YTITIOBOM KO03(h(DUIIMEHT KacaTeabHOM K
rpaduky QyHKIMHU B TOUKE. Y paBHEHUE KacaTelbHOHN K TpaduKy PYHKIMU. AITOPUTM

IIPOU3BOJHON COCTaBJICHUsI YpaBHEHUsI KacaTesbHOM K rpaduky pyHkimu y=f(x)
Jleknus
IIpakTHYecKoOe 3aHATHE

Tema 7.6 Coneprxkanne y4eOHOro MaTepuana

duznuecknii CMBICHT
IIPOU3BOJHOM B

Ouznyeckuil (MEXaHMUECKU) CMBICI IPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpeMeHn t: v =S’ (t)

npodeccruoHaNnbHBIX IIpakTnyeckoe 3ansTHE

3amaqgax

Tema 7.7 Conepxanue yueOHOro MaTepuasa

MOHOTOHHOCTB Bospacranue n yosiBaHue (QyHKIMH, COOTBETCTBHE BO3pacTaHUs U yObIBaHUS (YHKLIMHU 3HAKY
¢ynkuuu. Toukn npon3BoHON. [IoHATHE MPON3BOHON BBICIIETO MOPSAKA, COOTBETCTBUE 3HAKa BTOPOI
JKCTpEMyMa IIPOU3BOIHOM BBIMYKJIOCTH (BOTHYTOCTH) (PYHKIIMM Ha OTpe3Ke. 3a7aui Ha MaKCUMYM H

OK 06,
OK 07
K 1.1
IIK 11.1




MUHUMYM. [TOHSATHE aCHMIITOTHI, CIIOCOOBI UX OMPEAEICHUS. AITOPUTM UCCIEAOBAHUS
(GYHKIIUH ¥ IOCTPOEHHs ee rpadrKa ¢ TOMOIUIbIO TPOU3BOJHON. J{poOHO-TMHEHAs (PYHKIIHS

Jleknus 2
IIpakTHYecKoe 3aHATHE 4
Tema 7.8 Copepxanne yueOHOro MaTepuana
Hccnenosanue pynkuuii | MccnenoBanue GyHKIMHE HA MOHOTOHHOCTD U MIOCTPOCHUE TPadUKOB.
1 noctpoeHue rpapukos | lipakTHyeckoe 3aHATHE 2
Tema 7.9 Haubonpmee n | Copepkanue yueOHOTO MaTepuaa
HauMeHblIee 3HaYeHns | Haxoxaenne HauOoIbIIero 1 HauMEHbIEro 3Ha4YeHU (PyHKLIUN, TOCTpOeHUE rpapuKoB
byHKIIUN MHOT'O4JIEHOB C MCII0Jb30BaHUEM alapaTa MaTeMaTHYECKOro aHalIu3a
Jlekuus 2
IIpakTHyeckoe 3aHATHE 2
Tema 7.10 IIpodeccrnoHabHO-OPUEHTHPOBAHHOE Co/lepKaHue (Codep:KaHue MPUKJIATHOTO MOYJIs)
Haxoxnenue Haumenbiiee u Hanbosbiee 3Ha4eHne QYHKINN
ONTUMAJILHOTO IIpakTHyeckoe 3aHATHE 2
pe3ysbTara ¢ MOMOILBIO
MPOU3BOJHOM B
IPAKTUYECKHX 3a7ja4yax
Tema 7.11 Coneprkanue y4eOHOro MaTepuania
Pemenue 3anau. ®opmynsl 1 paBuia auddepentmporanus. Mccnenopanre GyHKINNA ¢ TOMOIIBIO
IIponsBonnas dyHKuY, npou3BoHOM. Hanbosbiiee 1 HanMeHblee 3HaueHusl (QyHKIIUU
CC HPUMCHCHHE KonTtpouabnas padora 2
Paznen 8. 18
ITepBooGpa3nasn
(pynkuumn, ee
NpPUMEHEeHHe
Tewma 8.1 Coneprxkanne y4eOHOro MaTepuana
[lepBooGpa3nas 3ajaya O BOCCTAaHOBJEHUHM 3aKOHA JBI)KEHUS 10 W3BeCTHOW ckopoctu. llonsarue
dbynkuun. [IpaBuna uHTerpupoBanus. O3HAKOMJICHHE C TIOHATHEM HHTETpaja W TEPBOOOPa3HON s (PYHKIUU
HAXOXKJICHUS y=f(x). Pemenue 3amau Ha CBS3b MEPBOOOPA3HOM M €€ MPOU3BOAHON, BBIUMCICHUE
epBOOOPA3HBIX nepBooOpazHoi Ansd JaHHOW PyHkumu. Tabmuna dopmMyin Uisi HAXOXKIEHUS EPBOOOPA3HBIX.
W3ydenune mpaBuiia BEIYMCICHHSI IEPBOOOPA3ZHON
Jlekumst 1
IpakTHYecKoe 3aHATHE 2
Tema 8.2 Coneprxkanne y4eOHOro MaTepurasa

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
IIK 11.1
K 11.3




ITnomane
KPUBOJIMHEHHOU
Tpaneuuu. Popmyiia
Herorona — JleiiOuuma

3ana4yy, NMPUBOASAIIME K IMOHATHIO OINPEAEIECHHOIO MHTErpaja — O BBIYMCICHUHU IUIOLIAaN
KPUBOJIMHEHOW Tpamnelyy, O IepeMEIleHUH TOukH. [loHATHE ompenenéHHOro MHTErpala.
I'eomerpuueckuii 1 QU3MUECKUI CMBICT orpeneneHHoro uHTerpaita. @opmyna Heiorona—
JletiOuuIta

Jlekuus 1
IIpakTHYecKoe 3aHATHE 2
Tema 8.3 Copepxanne yueOHOT0 MaTepuana
Heonpenenenuslii u [ToHsiTHE HEONPENEIEHHOIO HHTErpajia
ONPEAECIECHHBIN Jleknus 1
MHTErpaJibl IIpakTHYeckoe 3aHATHE 2
Tema 8.4 ConeprkaHue y4eOHOro MaTepuania
[TonsTre 06 ['eomeTpruyeCcKuil CMBICT ONIPEACICHHOTO HHTErpaja
ONpEIETICHHOM Jlexkuus 1
MHTETpajIC KaK mIomanan | [Ipakruyeckoe 3aHsiTHe 2
KPUBOJMHEHHOMN
Tpaneuuu
Tema 8.5 IIpodeccrnoHabHO-OPUEHTHPOBAHHOE Co/lepKaHue (Codep:KaHue MPUKJIATHOTO MOYJIs)
OrnpeneneHHbIN ['eomerpuueckuii cMmbica onpeaeneHHoro uarerpaia. @opmysna Herotona - JleiOuuma.
MHTErpajl B KU3HU Pemenne 3amau Ha NpUMEHEHHE HHTErpajia JUisl BbIYMUCICHHS (DU3MYECKUX BEIUYMH U
IJI0IAaeH
IpakTHYecKoe 3aHATHE 4
Tewma 8.6 Coneprxkanne y4eOHOro MaTepuana
Pewenne 3anau. [lepBoobOpasnas pyHkuuu, ee npumeHenue. [IpaBuiia HaxoxIeHUs TEPBOOOPA3ZHBIX.
IepsooOpasHast KonTpoabnasi padora 2
byHKLNH, ee
IPUMEHEHHE
Pa3nen 9 16 OK 01,
[IpsiMble U MIIOCKOCTH OK 03,
B IIPOCTPAHCTBE OK 04,
Tema 9.1. Conepxanue yueOHOro MaTepuasa OK 07
OcHoOBHbIE TOHATHSA [Ipenmer crepeomerpun. OCHOBHbIE MOHSATUS (TOYKA, MpsIMasi, TJIOCKOCTb, MPOCTPAHCTBO).
CTEPEOMETPUH. OcHoBHbIE akCHOMBI cTepeomeTpuu. Ilepecekaromuecs, nmapauenbHble U CKPELUBAIOLINECS
Pacnionoxenne npsAMbIX | mipsimble. [Ipu3HaK W CBOWCTBO CKPEUIMBAOIIUXCS MPSMBIX. OCHOBHBIE NMPOCTPAaHCTBEHHBIC
U IJIOCKOCTEH Gburypsl.
Jleknus 2




Tema 9.2.
[TapannenbHOCTD
IPSIMBIX, IPAMOM U
IIJIOCKOCTH, INTIOCKOCTEMN

Copepxanne yaeOHOT0 MaTepuana

[Tapannensubie  mpsiMmass ©  wiIockocts.  Ompenenenue. [lpusnak. CoiictBa  (C
nokazarenbctBoM). Ilapamnenshple 1uiockoctu. Omnpenenenue. Ilpusnak. CsolictBa (c
JoKa3aTesnbeTBOM). TeTpasap u ero snementsl. [lapannenenunesn u ero snemeHThl. CBONCTBA
MPOTUBOIIOJI0KHBIX TPaHEW U quaroHanei napamwienenunena. [locrpoenne ceuenuii. Pemenue
3ajad.

Jleknus 2
IIpakTHYecKoe 3aHATHE 2
Tewma 9.3. Copepxanne yueOHOTo MaTepuana
[leprieH IUKYISIPHOCTD [lepnennukynspusie npsmelie. [lapamnensHbie NpsiMble, MEPHEHAUKYISPHBIE K IUIOCKOCTH.
MPSAMBIX, IPSIMOU U [Ipu3Hak NEeprneHANKYISIPHOCTH NPAMON M IIOCKOCTH. JlokazarenbcTBO. [lepnieHaukymnsap u
IJIOCKOCTH, IIJIOCKOCTEN | HakJIoHHAs. [lepneHauKynsipHble MIOCKOCTH. [Ipu3HaK MNepHneHAUKYISIPHOCTH IUIOCKOCTEH.
Jloka3arenbCTBO.
PaccTosiHus B mpocTpaHCTBE
Jlekuus 2
Tema 9.4. Copepxanne yaeOHOro Marepuaa
Teopema o Tpex Teopema o Tpex mepreHAuMKyJspax. JlokazareabcTBO. YTol MEXIy HPsIMON M IMJIOCKOCTHIO.
HEePIEeHIUKYIIpax Yroa Mexay MI0CKOCTSIMU
Jlekuus 2
IIpakTHyeckoe 3aHATHE 2
Tema 9.5. IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE COJIeP:KaHNe (Colep:KaHNe MPUKJIAHOTO MOAYJIsT)
[TapannenbHsle, Axcuomel crepeoMeTpui. [lepneHIuKyIspHOCTh IPSIMOM U IJIOCKOCTH, MApaJIENbHOCTD ABYX
NEPIEHUKYIISPHBIE, MPSIMBIX, IEPIEHAUKYJIISIPHBIX IIOCKOCTH, IEPIEHAUKYIISIPHOCTD IJIOCKOCTEN
CKpEIIHBAIONIHECs TpakTHYecKoe 3aHsATHE 2
psiMbIe
Tewma 9.6. Coneprxkanne ydeOHOro Matepuana
Pewenne 3anau. PacnonoxxeHne nmpsMBIX M INIOCKOCTEM B  HIpocTpaHCTBe. llepnenaukynspHOCTE U
IIpsiMble ¥ TIIOCKOCTU B | MApaJUIEIBHOCTh MPSIMBIX U TIOCKOCTeH. CKpenmBaromumecs npsMble
IIPOCTPAHCTBE KonTtpoJsbHas padora 2
Pazgen 10. 12 OK 02,
Koopaunartel u OK 03,
BEKTOPBI
Tewma 10.1 Coneprxanne y4eOHOr0o MaTeprana (())II(< (();;’
JexapToBbl KOOpAWHATEI | JlekapTOBbI KOOPAMHATHI B ipocTpaHcTBe. [IpocTeiiue 3aaun B koopauHarax. Paccrosiaue K 1.1

B IIPOCTPAHCTBE.

MCKAY ABYMS TOYKAMHU, KOOPAHWHATEI CCPECAMHEBI OTPE3Ka




Paccrosiaue Mexny Jleknus 2 IIK 1.6
JBYMsI TOUKaAMHU. IIpakTHyeckoe 3aHsATHE 2
Koopaunats! cepenunsl
OTpe3Ka
Tema 10.2 Copepxanne yueOHOr0 MaTepuana
BekTops! B BexTops! B mpocTpanctBe. CloKeHUE U BHIYMTaHHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
IIPOCTPAHCTBE. yucio. Komminanapuele BekTopsl. CkansipHOE IPOU3BEIEHUE BEKTOPOB. Pa3noxeHnune BeKkTopa
VYo MeKAy BEKTOPAMH. | IO TPEM HEKOMIUTaHAPHBIM BeKTopaM. KoopanHaThl BEKTOPa, CKAISIPHOE MPOU3BEICHHE
CkanspHoe BEKTOPOB B KOOpJMHATAaX, YIOJl MEKY BEKTOPaMH, yroJl MEXAY IPSIMON U INIOCKOCTbIO, YTOJ
IIPOM3BEACHUE BEKTOPOB | MEX/Y TUIOCKOCTSIMHU. Y paBHEHUE IJIOCKOCTH.
Jleknus 2
IIpakTHYecKoe 3aHATHE 2
Tema 10.3 IIpogeccnonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Co/lep:KaHue MPUKJIATHOT0 MOAYJIsI)
[TpakTuko- KoopaunaThas ninockocTs. Beruucienue paccTosiHUM U muionaiel Ha MiI0CKOCTH.
OpPUEHTHPOBAHHBIE KonnuecTBeHHBIE pacueThl
3a/1a4M Ha IIpakTHyeckoe 3aHATHE 2
KOOPJIWHATHOM
IJIOCKOCTH
Tema 10.4 Coneprkanue y4eOHOro MaTepuania
Pemenue 3anau. JlekapTOBBI KOOPAMHATHI B IPOCTpaHCTBE. BekTOphI B mpocTpaHcTBe. CI0KEHNE W BEIUNTAHHE
KoopauHaTel M BEKTOPHI | BEKTOPOB. Y MHOYKEHHE BeKTopa Ha yrcio. KommianapHsie BeKTopbl. CKansipHOE
MIPOU3BEICHNE BEKTOPOB. PaznokeHue BeKTopa o TPEM HEKOMIUIAaHAPHBIM BEKTOPaM.
[Ipocreiimume 3agauun B koopauHaTax. KoopuHaTel BEKTOpa, pacCTOSIHUE MEXKIY TOUKaAMH,
KOOpPJMHATHI CEPENHBI OTPE3Ka, CKAJISIPHOE MPOU3BEICHHE BEKTOPOB B KOOPIMHATAX, YTOJl
MEX/y BEKTOpaMH, YTOJl MEXAY MPSIMOU M MIIOCKOCTBIO, YTOJ MEXK/1Y MIIOCKOCTSIMU
KountposabHas pagora 2
Pa3znea 11. 46 OK 01,
MHOrorpaHHUKHU H OK 02,
TeJsla BpallleHUs OK 03,
Tema 11.1 Copepxanue yueOHOro MaTepuaa OK 04,
Bepuuunsl, pebpa, rpanu | [Tonstue MHOrorpannuka. Ero sjeMeHTsI: BepiunHbl, pedpa, rpanu. Jluaronans. Ceuenue. OK 05,
MHOTOTPaHHHUKA BBINyKIIbIE U HEBBIMYKJIBIE MHOTOTPAHHUKH OK 06,
Jlekums 2 OK 07
Tema 11.2 Copepxanne yueOHOT0 MaTepuana
ITpusma, ee [Tonsitue npusmbl. Ee ocHOBaHus 1 00KOBBIe rpaHu. Beicota nmpu3mel. [IpsiMas u HakJIOHHAS




COCTaBJISIFOLIHE,
ceuenue. [Ipsimas u
MpaBUJIbHAS TPU3MBbI

npusma. [IpasuibHas npusma. Ee ceuenue

Jleknus

HpaKaneCRoe 3aHATHE

Tema 11.3
[Mapannenenunen, Kyo6.

Copepxanue yueOHOro MaTepuaa

[Tapannenenunen, cBOMCTBa MPSIMOYTOJIBHOTO Mapajuienenumnena, Kyo. Ceuenue kyoa,

Ceuenue kyO0a, napajuieJenumena
napajuiesienuIena Jlexkuus
ITpakTH4Yeckoe 3aHATHE
Tema 11.4 Coneprkanue y4eOHOro MaTepuasia
[upamupa, ee [Mupamua u ee anementsl. Ceuenue nupamuabl. [IpaBunbHas nupamuaa. Y ceueHHas
COCTABJISIFOLIME, nupamuaa
ceuenue. [IpaBunpHas Jlexkuus

nupamuia. YcedeHHas
nupaMuia

IIpakTH4Yeckoe 3aHsATHE

Tema 11.5
Bbokxosasg u nmonHas
MMOBEPXHOCTb MPU3MBI,

Copepxanue yueOHOro MaTepuana

[1nouianb 60KOBOM M MOJHON NOBEPXHOCTHU IPU3MBI, MUPAMUIbI

Jleknus

UPpaMu/JIbL IIpakTHYecKoe 3aHATHE

Tema 11.6 Copepxanne yaeOHOro MaTrepuaa

Cummerpus B KyOe, CummeTpusi OTHOCUTEIBHO TOUKH, IPAMOMA, TitockocTH. CUMMeETpHs B KyOe,
napajuiesienunese, napajuleJienunesie, npusMe, nupamue

MMpu3Me, NupaMnuc

Jleknusa

HpaKTI/I‘leCKOC 3aHATHE

Tema 11.7 IIpogeccnoHaTIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHNe (Colep:KaHNe MPUKJIAHOTO MOAYJIsT)
ITpumepsl cummeTpuil B | CHUMMETpUS B IPUPOJIC, APXUTEKTYPE, TEXHUKE, B OBITY

npodeccun IIpakTHYeckoe 3aHATHE

Tema 11.8 Coneprxanue yueOHOro MaTepuasa

[IpaBunbHBIE [ToHsiTHE PAaBUIBHOTO MHOTOIpaHHMKA. CBOMCTBA MPAaBWJIBHBIX MHOTOI'PaHHHUKOB

MHOTOTPAHHUKHU, UX
CBOMCTBA

Jleknusa

Tema 11.9 Conepxanue yueOHOro MaTepuasa

[ununnp, ero Hununanap u ero snemenTsl. CeueHne nuauHApa (MapajjielibHoe OCHOBaHHIO U ocH). Pa3BepTka
COCTaBJISIOLIHE. LJIMHAPA

CedeHue NWIMHIpA Jleknus

Tema 11.10 IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (Colep:KaHue MPHUKJIATHOT0 MOAYJIsT)




Komnyc, ero

Konyc u ero anemenTsl. CeueHne KoHyca (apajuleIbHOE OCHOBAHUIO U ITPOXOJAIIEE YePes3

COCTaBJISIIOLIHE. BEpILMHY), KOHWYeckue ceueHus. PazpepTka koHyca

CeueHue KOHyca Jlexknus 2

Tema 11.11 Coneprxkanue y4eOHOro MaTepuasia

Y ceueHHBI KOHYC. Yceuennslii konyc. Ero o0pasytomiast u BeicoTa. CeueHne yCeYeHHOTO KOHyca

CeueHne yce4eHHOTO Jlekuus 2

KOHyCa IIpakTHYecKoe 3aHATHE 1

Tema 11.12 Copepxanne yueOHOT0 MaTepuana

[Hap u chepa, ux lap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoct. Ceuenue mapa, chepbl

CCUYCHUS Jlexkuus 2
IIpakTHYecKoe 3aHATHE 1

Tema 11.13 Copepxanue yaeOHOro Marepuaa

[TonsiTue 06 00beMe [Tonsarue 06 oowveme Tena. O6beM Kyba U MpsIMOYyTroJibHOro napamienenunena. Oovem

tena. OTHoOLIEHHE pU3Mbl U IMIIMHAPA. OTHOLIEHHE 00bEMOB IOJJOOHBIX TEJL.

00BbEeMOB MOJAOOHBIX TeT | JIeKIUsA 2
IIpakTHYecKoe 3aHATHE 2

Tema 11.14 Copepxanne yaeOHOro Marepuaa

OO0beMblI U MIOMAAH O6bembl mupamuabl U kKonyca. O0bpem mapa. [lnomaau noBepxHocTel Ten

MMOBEPXHOCTEN TEIl Jleknus 2

Tema 11.15 Copep:xanne yueOHOT0 MaTepHana

KoMmOunamun KoMOuHammu reoMeTpruuecKux Tel

MHOTOTPAaHHHMKOB U TeJ1 | [IpakTHyeckoe 3aHATHE 2

BpallleHus

Tema 11.16 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CoJlepkaHue (CoAepKaHue NPUKJIATHOTO MOAYJIs)

['eomeTpuueckue Hcnonk3oBaHrne KOMOMHALIMNA MHOTOTPAHHUKOB U TEJ BPAIICHUS B IPAKTUKO-

KOMOHMHAIIUY Ha OpPUMEHTHPOBAHHBIX 3aj7auax

TIpaKTHKe TlpakTHYecKoe 3aHsTHE 2

Tema 11.17 Coneprxkanne y4eOHOr0 MaTepuana

Pemenue 3anau. OO0BeMBI U IJIOIAIM MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS

Mmuororpannuku v tena | KonrpoJibHast paéora 2

BpalleHus

Pa3znea 12. 22 OK 01,

9J1eMEeHThI OK 02,

KOMOMHATOPHKH, OK 03,

CTATUCTUKH U TCOPUH




BEpOATHOCTE OK 04,
Tema 12.1 Coneprxkanue y4eOHOro MaTepuasa OK 05,
OcHOBHbIE IOHATHSA [lepecTaHOBKH, pa3MeILIEHUs, COUETAHMUSI. OK 07
KOMOWHATOPHKHU Jlekumust K 1.2
Tema 12.2 Copepxanne yueOHOro MaTepuana MK 11.2
CobbITHE, BEpOSTHOCTH CoBMecCTHBIC U HECOBMECTHBIE COOBITHS. TeOopeMbI 0 BEPOSTHOCTH CYMMBI COOBITHH. K 11.3
coObITus. CrioskeHue u YcnoBHas BEpOATHOCTb. 3aBUCHMbIE U HE3aBUCUMbIE COOBITHS. TeopemMbl O BEpOSITHOCTH MK 11.5
YMHOXEHHUE MIPOU3BEACHUS COOBITHIA.
BEPOSATHOCTEN Jlekuus
Tema 12.3 IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHue MPUKJIATHOI0 MOAYJIsT)
BepositHOCTh B OTHOcHUTeNbHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOWYUBOCTU. CTaTUCTHYECKOE
npodecCuoHaIbHBIX omnpezeneHue BeposiTHOCTU. O1ieHKa BEPOSITHOCTH COOBITHUS
3a/1auax IIpakTHYecKkoe 3aHATHE
Tema 12.4 Copepxanne yaeOHOro Marepuaa
JuckperHas ciydaiiHass | Bugel cirydaiiHbix BenmuuH. OnpeseneHie JUCKPETHON CITy4aiiHOM BeTMYUHBI. 3aKOH
BEJIMYHMHA, 3aKOH €€ pacnpeneseHus JMCKPETHOM Cllyd4allHOM BEJIUWYMHBL. Ee 4nciaoBble XapaKTEPUCTUKH
pacnpeneneHus Jleknus
Tema 12.5 Coneprkanue y4eOHOro MaTepuania
3agaun Marematudeckor | Bapuanmonnsiit ps. [Tomuron yactot u rucrorpamma. CTaTHCTUYECKHE XapaKTEPUCTUKU
CTaTUCTUKH psiga HaOMI01aeMbIX JaHHBIX
Jlekumst
Tema 12.6 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE COJIep:KaHNe (Colep:KaHNe MPUKJIAHOTO MOAYJIsT)
CocraBnenue Tabmun u | [lepBruynas 00pabOTKa CTATUCTHYECKUX AaHHBIX. [ paduueckoe ux mpeacTaBicHHeE.
JauarpaMm Ha npaktuke | HaxoskaeHue cpeiHUX XapaKTepPUCTHK, Ha0JII0JaeMbIX JTaHHBIX
IIpakTHYecKoOe 3aHATHE
Tema 12.7 Coneprxkanne y4eOHOro MaTepuana
Pemenue 3anau. OnemeHTsl KoMOUHaTOpuKU. CoOBITHE, BEPOATHOCTH COObITHA. C0KEHNE U YMHOKEHUE
DNeMEeHThI BEPOSTHOCTEH
KOMOMHATOPHKH, KoutpoabsHnas padora
CTaTUCTUKH U TEOPUH
BEPOSTHOCTEN
Pa3pen 13. OK 01,
MHo:kecTBA. OK 02,
DJileMeHThbI TeOpuH OK 03,

rpagos




Tema 13.1 Coneprxanue yueOHOro MaTepuasa OK 04,

MHoxecTBa [Tonstue MHOXecTBa. [ToamHO)ecTBO. Onepalu ¢ MHOKECTBAMU OK 05,
Jlekuus OK 07

Tema 13.2 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE Co/lepKkaHue (CoJdepKaHue MPUKJIATHOTO MOYJIs) MK 1.1

Onepanuu ¢ Onepanuu ¢ MHOXecTBaMU. PelieHue npukiaaHbIxX 3a1au K 11.1

MHO>KECTBaMHU IIpakTHyeckoe 3aHATHE K 11.2

Tema 13.3 Coneprxkanue y4eOHOro MaTepuasia '

I'pads [onsrue rpada. CszHbIA rpad, 1epeBo, UKI rpad HA IIOCKOCTH IIK11.3
IIpakTHyeckoe 3aHsATHE

Tema 13.4 Copepxanne yaeOHOTo MaTepuaa

Pemenue 3a1a4. | Omepanuu ¢ MHOKecTBamMH. OMNUCaHUE pEATbHBIX CHUTyallud C TOMOIIbIO MHOECTB.

MmuoxectBa, I'padper u | [Ipumenenne rpad)oB K peNIEHHUIO 3a1a4

UX IPUMEHEHHE KonTtpoJubHas pa6ora

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

Koutposib uW omeHka pe3ylbTaTOB OCBOCHHS 00IIe00pa3oBaTEIbLHOM
JUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PEe3yJIbTaThl, HAllpaBJICHHbIC
Ha (opmupoBaHHe OOHIMX U MPOdEeCCHOHATBHBIX KOMIIETEHLUN MO pasjenam U
TEMaM COJiepKaHus yueOHOT0 MaTepHaia.

Oo6masi/npodeccuoHanbHast Pasznen/Tema Tun oeHoYHbIX
KOMIIETEHIIMSI MepOnpHUsITHSI

OK 01. Beibupats criocoOsI P 1, Tema 1.1, 1.2, 1.3 TT-o/ct, 1.4, TectupoBanue

pelIeHus 3a1a4 15,1.6 YcTHBI# onpoc

npohecCHOHATBLHOM P2, Temr 2.1,2.2,2.3,2.4,2.5, NunuBunyanbHas

EeITEIbHOCTH 2.6 CcaMOCTOSTENIbHAs paboTa

MMPUMCHHUTCIILHO K
pa3JINYHbIM KOHTCKCTaM

P 3, Tems1 3.1,3.2,3.3,3.4

P4, Temb14.1,4.2,4.3,44,4.5,
4.6 IT-o/c, 4.7

P 5, Temnr 5.1,5.2

P 6, Tems1 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, Temb1 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, 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

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,
13.3,134

KonrponsHas pabora
Brimonnenne
SK3aMEHAIIMOHHEIX 3aJlaHUU

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOWCKa, aHAJIHN3a U
MHTEPIIpETaluU
uH(popManuu, 1
uH(pOpPMaIMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHMS 32/1a4
npodeCCHOHATBHON
JeSITeIbHOCTH

P1,Temal.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, Tems1 3.1,3.2,3.3,3.4

P4, Temb14.1,4.2,4.3,44,4.5,
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

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

TecTtupoBanue

YeTHBIN onpoc
NunuBunyanbHas
camocTosTeNnbHas paboTa
KonTponbhas padota
Brmonnenue
SK3aMEHAIIMOHHEIX 3aIaHUU

Y Mpogpeccuonanvroe-opuenmuposannoe cooepoicanue




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 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

OK 03. IlnanupoBats u
peaan30BbIBaTh COOCTBEHHOE
npodeccuoHaIBHOE U
JUYHOCTHOE pa3BUTHE,
pEANPUHIMATEIBCKYIO
NeSITeIbHOCTD B
npodeccuoHanbHOM chepe,
UCIOJIb30BaTh 3HAHUS 1O
(uHaHCOBOI I'PaMOTHOCTH B
Pa3JINYHbIX )KU3HEHHBIX
CUTYAaIHSIX

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

P2, Tems1 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, 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, Temu 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, 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

P 10, Temsr 10.1, 10.2, 10.3 II-
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, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

VYcrHblii onpoc
NunuBunyanbHas
CaMOCTOsITeNIbHAs paboTa
KonrponsHas pabora
Brmonnenune
JK3aMEHAIIMOHHBIX 3aJaHuN

OK 04. DddextuBHO
B3aMOJCHCTBOBATh U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

P1,Tema 1.1, 1.2, 1.3 I1-0/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, Temb14.1,4.2,4.3,4.4,4.5,
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

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 II-
o/c, 10.4

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,

TectupoBanue

VYerHbli onpoc
NunuBunyansHas
camocTosiTelbHas paboTa
KonrpomnsHas pabora
Beinonnenue
HK3aMEHALIMOHHBIX 3a1aHNN




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 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

OK 05. OcyuiecTBasTh
YCTHYIO U TUCbMEHHYIO
KOMMYHUKAIUIO Ha
rOCy/apCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eTOM 0COoOeHHOCTEN
COIIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

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

P2, Tems1 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temn 3.1,3.2,3.3,3.4

P4, Temr1 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, 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, Temnr 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 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

YcrHblii onpoc
NunuBuayanbHas
CaMOCTOSITeNIbHAs paboTa
KonrponsHas pabora
Brmonnenue
JK3aMEHAIIMOHHBIX 3aJaHul

OK 06. ITposiBisTH
IpaXKAaHCKO-
NaTPUOTHYECKYIO MTO3ULUIO,
JI€EMOHCTPUPOBATh
OCO3HAHHOE IOBEJICHUE Ha
OCHOBE TPaJUIIMOHHBIX
00111eYeT0BEYECKUX
IIEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHU3aLNN
MEKHAIIMOHAIbHBIX U
MEXXPEITUTHO3HBIX
OTHOILICHUH, TPUMEHSATH
CTaH/apThI
AHTUKOPPYILIHOHHOTO
NIOBEJICHUS

P1,Temal.1,1.2, 1.3 I1-0/c, 1.4,
15,16

P 6, Temr1 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, Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,79,7.10 II-o/c, 7.11
P &, 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-0/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17

TectupoBanue

VYerHbli onpoc
NunuBunyansHas
camocTosiTelbHas paboTa
KonrtponsHas pabora
Beinonnenue
HK3aMEHALIMOHHBIX 3a1aHNN

OK 07. CoxeiicTBOBaTh
COXPaHEHUIO OKPYXKarolei
Cpebl, pecypcocOepeKeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KJIMMaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JICUCTBOBATH B
YPE3BBIYANHBIX CUTYAITUIX

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

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

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temb14.1,4.2,4.3,44,4.5,
4.6 I1-o/c, 4.7

P 6, Temnl 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 7.1,72,73,74,7.5,

TecTtupoBanue

YcTHBIN onpoc
NunuBuyansHas
camocTosTelbHas paboTa
KonTponbhas pabota
Brmonnenue
SK3aMEHAIIMOHHEIX 3aIaHUU




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

P9, Temn1 9.1,9.2,9.3,9.4,9.5 I1-
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-o0/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

IIK 1.1 ®opmuposath
AIrOPUTMBI pa3paboTKu
MPOrPaMMHBIX MOJyJIeH B
COOTBETCTBHUHU C
TEXHUYECKUM 33JIaHUEM.

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

P7, Temu 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,79,7.10 II-o/c, 7.11
P 10, Temsr 10.1, 10.2, 10.3 II-
o/c, 10.4

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

TectupoBanue

VYerHbli onpoc
NunuBunyanpHas
camocTosiTelbHas paboTa
KounTponbnas pabota
Brinosinenue
9K3aMEHALMOHHBIX 3a/IaHUN

IIK 1.2 Pa3pabarbeiBath
MPOrPaMMHBIC MOYJIH B
COOTBETCTBUHU C
TEXHUYCCKUM 33JIaHUEM.

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

P 3, Temsr 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, Temn 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
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7

TectupoBanue

VYerHbli onpoc
NunuBunyanpHas
camocTosiTelbHas paboTa
KonTponbnas pabota
Brinosninenue
AK3aMEHALMOHHBIX 3a/IaHUN

IIK 1.6 Pa3pabarteiBath
MOTYJTH TIPOTPaMMHOTO
obecrnievyeHus s

MOOUJIBHBIX MJIATHOPM.

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

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

TectupoBanue

VYerHbli onpoc
NunuBunyansHas
camocTosiTelbHas paboTa
KonrtponsHas pabora
Beinonnenue
HK3aMEHALIMOHHBIX 3a1aHNN

IIK 2.5 IIpousBoauTh
MHCIIEKTUPOBaHUE
KOMITOHEHT IIPOTPaMMHOTO
oOecrieyeHus Ha IpeIMeT
COOTBETCTBUS CTaHAapTaM

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

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

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

TectupoBanue

YcTHBII onpoc
NunuBunyanpHas
camocTosTelbHas paboTa
KonrponsHas pabora

KOJITMPOBAHUSI. 13.3, 13.4 Brmmonaenue
SK3aMEHAIIMOHHBIX 3aJaHui

K 11.1 OcymiecTBasTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

c6op, 00paboTKy 1 aHaIN3 15,16 VYcTHbIl onpoc

uHpopmanuu st P2, Temr1 2.1,2.2,2.3,2.4,2.5, NunuBuyansHas

POEKTUPOBaHUS 0a3 JAHHBIX

2.6

CaMOCTOATCIIbHAA pa60Ta




P 3, Temn 3.1,3.2,3.3,3.4

P4, Temnr 4.1,4.2,4.3,44,4.5,
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
P7, Tems 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
P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

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

Konrponsnas padora
Brimonaenune
SK3aMEHAIIMOHHEBIX 3aJlaHUuU

IIK 11.2 IIpoekTupoBarh
0a3y ITaHHBIX Ha OCHOBE
aHaM3a MpeaMEeTHON
oOnacTu.

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

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

TectupoBanue

VYerHbli onpoc
NunuBunyanpHas
camocTosiTelbHas paboTa
KounTponbnas pabota
Brinosinenue
HK3aMEHALIMOHHBIX 33/1aHUN

IIK 11.3 Pa3zpabaTbiBaTh
00BEKTHI 0a3bl JaHHBIX B
COOTBETCTBUU C
pe3yJibTaTaMu aHan3a
IPEeIMETHOM 00J1acTH

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

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,

TectupoBanue

VYerHbli onpoc
NunuBunyanpHas
camocTosTelbHas paboTa
KounTponbnas pabota

13.3,13.4 Brinonnenue
9K3aMEHAIlMOHHBIX 3aJaHnui
MK 11.5 AgmuauctpupoBats | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue
0a3bl JaHHBIX 15,16 VYcTHbI onpoc
P2, Temr1 2.1,2.2,2.3,2.4,2.5, NunuBunyanbHas

2.6

P 3, Tems1 3.1,3.2,3.3,3.4
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

camocTosTelbHas paboTa
KonTponbhas padota
Brmonnenue
DK3aMEHAIIMOHHBIX 3aJJaHNi




