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PaGouass mporpamma y4eOHOW mucruIuiMHB «MareMaTtnka» paspaboTaHa B
cooTBeTcTBUH ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
cpennero TnpodeccruoHansHOTO 00OpazoBaHus 1o  crnenuanbHOocTH  09.02.07
NudopmarimoHHbie CUCTEMBI W TPOTPAMMHUPOBAHHE, yYTBEPKIECHHOTO [Ipmkazom
MunucrepctBa oOpazoBanuss u Hayku  Poccum ot 09.12.2016r. Ne 1547,
denepalbHBIM  TOCYAApCTBEHHBIM 00pa30BaTENIbHBIM  CTaHIAPTOM CPEIHETo
oOmero obpazoBanusi, yreepxkaeHHoro [lpukazom MuHucTepcTBOM 00pa3oBaHUs
u Hayku Poccum ot 17.05.2012 r. Ne 413 (pen. Ilpukazom MuHuctepcTBa
obpasoBanus u Hayku Poccun ot 12.08.2022 r. Ne 732), npuMepHO# mporpaMMoii
o011eo0pazoBaTenbHON y4ueOHOM JUCIUTUTIHBI Maremaruka, TUTSE
npoecCHOHANbHBIX ~ 00pa30BaTENbHBIX  OpPraHM3allui,  PEKOMEHIOBAHHON
denepaabHBIM TOCYJAPCTBEHHBIM OIO/IKETHBIM 00pa30BaTEIbHBIM YUPEKICHUEM
JIOTIOTHUTEIBHOTO  MpodeccuoHAIbHOTO oOpa3oBaHust «MHCTUTYT pa3BUTHA
npodeccuonansaoro obpaszoBanms» oT 30.11.2022r. mpotokonr Ne 14 wu
PexoMeHmanusiMu 10 OpraHu3aliy MOJIYyYeHHs] cpeaHero oliiero oopa3oBaHus B
npeenax OCBOCHHSI 00pa30BaTENbHBIX MPOTPAMM CPETHETO MpOo(deccrnoHaTBHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOrO 00IIero oopazoBanus (nucbmo JlemapTaMeHTa
roCy/1IapCTBEHHOU MOJIUTUKH B cepe cpeiHero mpodhecCUOHATBHOTO 00pa30BaHUs
u npodeccuoHanbHOro o0yueHus MuHHcTepcTBa mpocBemenuss  Poccum ot
01.03.2023 . Ne 05-592).
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1. MACIHIOPT IPOT'PAMMBbBI YUEBHOM JJUCHUATIJIAHBI

MaTteMaTHKA

1.1. O6sn1acTh NpUMeHEHUsI POTrPaMMbI

[Iporpamma  y4eOHOM  JUCHMIUIMHBI ~ SBIAETCS  YacThl0  MPOTrpPaMMBbI
MOJATOTOBKHM CIENUAIUCTOB cpeaHero 3BeHa B coorBeTcTBuu ¢ PI'OC CIIO mno
cnerquanbHoctd 09.02.07 HMHOpManmoHHBIE CHCTEMBI W MPOTrPaMMHUPOBAHHE —
MPOTPAMMMUCT.

1.2. MecTOo AUCHMILUIMHBI B CTPYKTYpe IMPOTpaMMbl MOATOTOBKU CIEIUATHUCTOB
CpEIIHETO 3BE€HA

OobmeoOpa3oBatenpHas AUCHMIIHHA «MaTemMaTHKay SBISAETCA 00s3aTEbHOM
4acThI0 0011e00pa30BaTENBHOrO IIUKIIA OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBbI B
cootBeTcTBUM ¢ PI'OC 1o cnenmansuoctu 09.02.07 UndopmanimoHHbie CUCTEMBbI
Y IIPOTPaMMHUPOBAHUE - TPOTPAMMHCT.

1.3. lean u 3aJa4M ATUCHUIJIMHBI — TPeOOBAHUSI K Pe3yJbTATAM OCBOEHUS
TUCHMUILIAHBI:
1.3.1. leau u 3aga4y JTUCHUTLIMHBI

Hemn: Copaepxxanue nporpaMMbl 00IIE00Pa30BATEIBHON JUCHUILIUHBI

«Maremarvka» HalpaBjI€HO Ha JOCTHKEHUE pEe3yJbTaTOB €€ M3Y4YeHHUS B
coorBercTBUM € TpeboBanusiMu PI'OC COO c yuerom mnpodeccHoHaTbHOM
HanpasyieHHocTH OI'OC CIIO.

3agaun:

- (opMmupoBaTh MNPENCTABICHUS O COLMAIBHBIX, KYJIbTYPHBIX U
HUCTOPUYCCKHX (PaKTOpax CTAaHOBJICHUS MAaTEeMaTHKH;

- (dopMupoBaTb  OCHOBBI  JIOTUYECKOTO,  aJTOPUTMHUYECKOTO U
MaTEeMaTUYECKOT0 MBIIIICHUS;

- (opMupOBaTh yMEHUE MNPUMEHATH MOJYUYCHHbIC 3HAHUSI MPU PEIICHUU
pa3JIMUHBIX 3a]1a4, B TOM YHCJe Npo(ecCuoHaIbHBIX;

- ¢opmupoBaTh  MpEACTABICHHE O  MareMaTHKe  KakK  4YacTH
OOIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, IMO3BOJISIOIIEM
OMUCHIBATh W U3y4YaTh PEaIbHbIC MPOLECCHI U SIBJICHUS B TIOBCEIHEBHOM XKU3HU U B
poheCCHOHAIBHON JIeITCIIBHOCTH.



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. Beibupatb
CTIIOCOOBI perieHus 3a/1a4
npodeCCHOHATLHON
JeSTEIIbHOCTH
MPUMEHUTEIIHHO K
Pa3IMYHBIM KOHTCKCTAM;

JIP 24 roTOBHOCTb K TPY/ly, OCO3HAHHUE IIEHHOCTH
MacTepCTBa, TPYA0II00HE;

JIP 25 roToBHOCTh K aKTUBHOM AESITEILHOCTH
TEXHOJOTUYECKOW U COLIMAIbHON HAIIPABJICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IJIAHUPOBATH U
CaMOCTOSATENIbHO BBITIOJIHATH TAKYIO JACSTEIHHOCTD;

JIP 26 wuHTEpec K pa3InyHbIM cdepam npodheccCHoHaTbLHON
NEeSITeTbHOCTH.

MP 01 camocrosTensHO GOPMYITUPOBATH U
aKTyaJIu3upOBaTh MPOOJIEMy, pacCMaTpUBATh €€
BCECTOPOHHE;

MP 02 ycranaBnuBaTh CyLIECTBEHHBIN IPU3HAK WIIN
OCHOBaHUS JJIsl CPABHEHUS, KIIACCU(UKALIUU U
0000IIICHHS;

MP 03 onpenensTs 1eNH AeATeIbHOCTH, 33aBaTh
napamMeTpbl U KPUTEPUU UX IOCTUKECHUS;

MP 04 BBISBIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B
paccMaTpuBaEeMBbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTHUBHI B ACSITEIBHOCTb, OLIEHUBATH
COOTBETCTBHE PE3YyJIbTATOB IEJISIM, OLICHHUBATh PUCKHU
MOCJIE/ICTBUI 1€ITEIbHOCTH;

MP 08 pa3BuBaTh KpeaTUBHOE MBIIIUIEHUE IIPU PEIICHNUN
KU3HEHHBIX MPOOIIEM.

MP 09 BiaieTh HaBBIKAMH Y4eOHO-UCCIE0BATEIBCKON 1
HpOCKTHOI\/'I ACATCIIBHOCTH, HABBIKAMU PA3pPCIICHUA
npobiem;

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 BbISIBISTH IPUUUHHO-CIIEICTBEHHBIEC CBSI3U U
aKTyaJIu3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelieHus, HaXOUTh aPTyYMEHTHI 7151 JJOKA3aTeIbCTBA
CBOMX YTBEp)K/ICHUH, 3a7aBaTh apaMeTpbl U KPUTEPUU
pelieHus;

MP 15 aHanu3upoBaTh MOJYYEHHBIC B XOJI€ PEIICHUS
3a/1a4u pe3yJIbTaThl, KPUTUUECKU OIIEHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIJIOBHSIX;

MP 18 yMeTh NEpeHOCUTD 3HAHMS B IMO3HABATEIIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEACATEIHbHOCTH,

MP 19 ymeTb UHTErpupOBaTh 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00IacTel;

MP 20 BbIIBUTaTh HOBBIE HJIEHU, TIPE/IaraTh

OpUTHHAJILHBIC TTOX0/IbI U PEIICHUS; U CIIOCOOHOCTh UX
WCIIOJIb30BaTh B MO3HABATENbHOM U COIIMATLHOM MPaKTHKE

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. Hcnonbs3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOWCKa, aHAJIHM3a U
UHTEPIIPETANH
uH(popMaLuu U
nH(OPMaLMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHUS 3a/1a4
npogecCuOHAIBHON
NeSITeNbHOCTH;

JIP 33 chopMHpOBAaHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAYKH U OOIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha
JMaIoTe KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHDE;

JIP 34 coBeplilleHCTBOBAHUE S3IKOBOM U YUTATEIIbCKOM
KYJBTYpPBI KaK CPEJICTBAa B3aUMOJICHCTBUS MEKIY JIFOIbMHU
Y MTIO3HAHUS MUDA;

JIP 35 oco3HaHue NEHHOCTU HayYHOU JESITeIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO AESITEIbHOCTh NHIUBUAYAIbHO U B
rpyIIe.

MP 21 BnaneTb HaBbIKAMU MOJIyYeHUSI HHOOPMAITUHU U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIBHO
OCYIIECTBIISATh IOUCK, aHAJIN3, CHCTEMAaTH3aLUI0 U
WHTEPIpETAINIO HHPOPMAIIH Pa3IHYHbBIX BUIOB U (hopM
MIpe/ICTaBJICHMUS;

MP 22 co3maBath TEKCTHI B pa3NUYHBIX opmarTax c
y4eTOM Ha3HA4YeHUS HH(OPMAITUH U TIEJIEBOU ayJUTOPHUH,
BBIOMpAst ONTUMATBHYIO (DOPMY TIPEICTABICHUS U
BU3YaJIN3alUy;

MP 23 ouieHMBaTh JOCTOBEPHOCTb, IETUTUMHOCTD
nH(OpMalNH, €€ COOTBETCTBHUE MTPABOBHIM H MOPAJIbHO-

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:




3TUYECKUM HOpMaM;
MP 24 ucnonb30BaTh CpecTBa HHPOPMAITMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aLMOHHBIX
3a1a4 ¢ coOMrocHIEeM TPeOOBAaHUI SPrOHOMUKH, TEXHUKU
0€301MacHOCTH, TUTUEHBI, pecypcocOepekeH s, TPABOBBIX
Y ITHYECKUX HOPM, HOpM WH(HOPMAIIMOHHOK
0€e301aCHOCTH;

MP 25 BnaneTb HaBbIKAaMU PACO3HABAHUS U 3AIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH

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. [nanupoBats 1
peann30BhIBATH
COOCTBEHHOE
poeCCUOHAIBHOE U
JTUYHOCTHOE Pa3BUTHE,
PEIPUHAIMATEITBCKY IO
JeSITeNIbHOCTD B
npogecCuOHAIBHON
cdepe, UCTIOTB30BATh
3HAHUA 110 PUHAHCOBOM
TPaMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYaIUsX;

JIP 12 chopMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHUS,
ATHUYECKOI0 MTOBE/ICHNUS;

JIP 13 criocoOHOCTD OLIEHUBATh CUTYALUI0 U IPUHUMATh
OCO3HaHUE PELICHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPAaBCTBEHHbBIE HOPMBI U LICHHOCTH;

JIP 14 oco3HaHM€ JIMYHOrO BKJa/la B IOCTPOEHUE
YCTOMUYUBOTrO OYyLIEro;

JIP 15 0TBETCTBEHHOE OTHOILLIEHUE K CBOUM POJUTEISM U
(M) APYTUM 4JIeHaM CEMBH, CO3JaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS EHHOCTEN CEMEUHOW KU3HU B
COOTBETCTBHUH C TpaauLUsIMHU Hapoaos Poccuu;

MP 36 cam0oCTOSTENBHO OCYIIECTBIISTH I03HABATEIbHYIO
NeSITeIbHOCTb, BBISBIATH IPOOJIEMBI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIE 33/1a4u B 00pa30BaTeIbHON
JESATEIIBHOCTH U KU3HEHHBIX CUTYyalUsX;

MP 37 caMOCTOSTENBHO COCTABIISITh IJIaH PELICHUS
POOJIEMBI C YUETOM UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPENICTABIICHUN;

MP 42 naBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTh
KOPPEKTUBBI B ACSITEILHOCTD, OLICHUBATh COOTBETCTBUE
pe3yJIbTaTOB LEIIM

MP 43 BnaneTh HaBbIKAMHU MTO3HABATEIBHON pedIeKCun

ITP6 03 ymeTh onepupoBaTh NOHITHAMMU: pPallMOHAIbHBIE,
VPpALMOHAJIbHBIE, [I0Ka3aTEIbHBIE, CTECIICHHBIE,
J0rapu(pMUUEcKue, TPUrOHOMETPUYECKUE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

ITP6 10 ymeTs onepupoBaTh NOHITHAMM: MHOTOI'PaHHUK,
CEYeHNEe MHOTOTPaHHUKA, Ky0, mapaienenumnes, npusma,
nupamua, Gurypa ¥ HOBEpXHOCTh BPAIEHUs, LIUIUHID,
KOHYC, map, chepa, ceueHust pUrypsl BpalieHus,
IUIOCKOCTb, Kacatoliasics chepsl, IINHAPA, KOHYca,
IIJIOIA/b TOBEPXHOCTH ITUPAaMU/IbL, IPU3MBI, KOHYCA,
LWIMH/pa, TUIoIaab chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajuieJenuIea, TMpaMuIbl, IPU3Mbl, IHJINHIPA, KOHYCA,
apa; yMeHue n300pakaTb MHOTOTPaHHUKU U
ITOBEPXHOCTH BPALEHUS, UX CEUEHUS OT PYKH, C TIOMOILBIO
YEPTEKHBIX UHCTPYMEHTOB U DJIEKTPOHHBIX CPE/ICTB;
YMEHHUE PAcoO3HaBaTh CHMMETPHUIO B IIPOCTPAHCTBE;
yYMEHUE Paclo3HaBaTh IIPAaBUIIbHBIE MHOTOIPAHHUKU;

[1P6 13 ymeTs onepupoBaTh NOHATUSAMU: IPSIMOYTOJIbHAS
cUcTeMa KOOPIAMHAT, KOOPIAUHATHI TOYKH, BEKTOP,
KOOPJAWHATBI BEKTOPA, CKAISIPHOE NPOU3BEICHHE, YTOJI
MEXKIy BEKTOPAMH, CYMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpA HA YMCJIO; HAXOANUTh C MMOMOIIBIK N3YYEHHBIX




KaK OCO3HAHUS COBEPIIIAEMBIX IEHCTBUIA U MBICIUTEIBHBIX
MIPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHMIA; UCIIOJIb30BAThH
npueMsbl peIeKCHH I OLIEHKU CUTYyalluu, BHIOOpa
BEPHOTO PEILICHUS;

MP 44 ymeTb OLIEcHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS M0 UX CHUKECHHUIO;

JIP 38 chopMUpPOBAaHHOCTH BHYTPEHHEH MOTHBAIIHH,
BKJIIOYAIOIIUI CTPEMIICHHE K JJOCTUKEHHIO 1IeJI U YCIeXY,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH,
UCXOJISl U3 CBOMX BO3MOXKHOCTEH;

JIP 39 chopMHUpPOBAaHHOCTH IMITATHH, BKITFOUYAIOIICH
CHOCOOHOCTH MOHUMATh YMOIIMOHATILHOE COCTOSTHUE
IPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUN
KOMMYHHKAIUH, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHUIO;

JIP 40 chopMUpOBAaHHOCTH COLIMATIBHBIX HABBIKOB,
BKJTIOYAIOIIUX CLIOCOOHOCTH BHICTPAUBATh OTHOIIICHHUS C
JOPYTUMH JIOAbMH, 3a00THTCS, IPOSBISATH HHTEPEC U
pa3pemaTth KOHQIHKTHI

(hopMyJ KOOPJMHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHUE
MEXIY ABYMS TOUKAMU;

OK 04. DddexTuBHO
B3aMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH]JIE;

MP 09 BnaseTs HaBbIKAMU y4eOHO-UCCIEA0BATEIbCKOM
MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

MP 30 noHMMaTh U UCNIOIB30BaTh IPEUMYILECTBA
KOMaHJHOW U UHJIMBUyaJIbHOU pabOThI;

MP 32 npuHUMAaTh LEIH COBMECTHOU IEATEIbHOCTH,
OpPraHU30BbIBATH U KOOPJAMHHUPOBATH JEHCTBHS 110 €€
JOCTHKEHMIO: COCTABIIATH IUIAH EUCTBUM, pacIpeleisaTh
POJIU C YYETOM MHEHHMH y4aCTHUKOB, 0OCYKIaTh
pe3yIbTaThl COBMECTHON PabOTHI;

MP 07 xoopAMHUPOBATH U BHIIOJIHATH pabOTy B YCIOBUAX
peasbHOro, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

MP 35 ocymiecTBIsATh NO3UTUBHOE CTPATErMUECKOE
ITOBEJICHUE B PA3JMYHBIX CUTYALUSIX, IPOSIBISATh

IIP0 8 ymeTs onepupoBaTh MOHATUAMU: CIIyYallHbIM OIBIT U
Clly4aifHOE COOBITHE, BEPOSTHOCTh CITY4YaHOTO COOBITHS;
YMEHHE BBIYHCIATH BEPOSTHOCTD C UCIIOJIb30BAHUEM
rpaUyecKux METOA0B; IPUMEHSITH (POPMYJIbI CIOKEHUS U
YMHOXKEHUS BEpOSITHOCTEH, KOMOMHATOPHbIE (DAKThI U
(hopMyJIbI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIy4aifHBIMU
BEJIMYMHAMU; YMEHHE TPUBOIUTH MPUMEPHI OSIBICHUS
3aKoHa OOJIBIINX YKMCEN B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX;

ITPy 06 ymeTs CBOOOHO ONEpPUPOBATH MOHATHAMHU:
CTENEHb C LENBIM [T0KA3aTENEM, KOPEHb HATyPAJIIbHON
CTENEHHU, CTENEHD C PAllMOHAIBHBIM II0KA3aTeNIEM, CTETIEHb
C JIeHCTBUTENbHBIM IIOKa3aTesIeM, JIoTapudM uncia, CUHYC,




TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM

MP 45 npuHUMaTh MOTUBBI U apPTYMEHTHI IPYTUX JIIOAEH
[IPU aHAJIM3E PE3YyJIbTATOB JEATEIbHOCTH;

MP 48 npuszHaBaTh CBOE MPABO U MPABO APYTUX JIFOJEH Ha
OIIUOKHU;

MP 49 pa3BuBaTh ClIOCOOHOCTH IIOHUMATh MHUP C TIO3UIIUN
JPYroro 4enoBeKa

KOCHHYC U TaHT€HC MTPOU3BOJILHOTO YHCIIA;
ITPy 08 ymeTh cBOOOTHO OTIEpUPOBATH MOHATUSAMHU: TpaduK
¢byHkumu, oopaTHas QyHKIHS, KOMIIO3UIUS (PYHKIUH,
nuHeHas QyHKuus, KBagpaTuyHas GyHKIUS, CTelIeHHAs
(YHKIHA C IEeTBIM M0Ka3aTeNIeM, TPUTOHOMETPHYECKUE
(hyHKIMM, 0OpaTHBIE TPUTOHOMETPUUYECKHE PYHKITUH,
nokaszaTesbHast u JjorapudmMudeckas GyHKINN; yMEHUE
CTpOUTH rpaduka GyHKIHI, BHITOIHATH IpeoOpa3oBaHUs
rpadukoB QPYHKIMIA, YMEHHE UCTIOJB30BaTh TpaduKu
(GyHKIUH 1715 N3y4eHus IPOLECCOB U 3aBUCUMOCTEH Mpu
pelIeHNH 331249 U3 APYTHX YIEOHBIX IPEIMETOB U U3
peanbHOM JKU3HU; BRIpaXKaTh (GOpMyTIaMU 3aBUCUMOCTH
MEXIy BEJIMYMHAMH; CBOOOHO ONIEPUPOBATH MOHITHIMU:
YETHOCTh (PYHKIIUH, IEPUOJUYHOCTh (PYHKIINH,
OTPaHUYEHHOCTH (PYHKIUHU, MOHOTOHHOCTH (DYHKITUH,
IKCcTpeMyM (yHKIWHU, HAUOOJIbIIIee U HAUMEHbBIIIEEe
3Ha4YeHHEe PYHKINU HAa IPOMEKYTKE; yMETh IPOBOJHUTH
ucciieoBanue QyHKIMU; YMETh UCIOIB30BaTh CBOMCTBA U
rpaduku GYHKINU ISl peIICHHsI YpaBHEHH, HEPAaBEHCTB U
3aJa4 Cc napaMeTpaMu; u300paxaTb Ha KOOPJUHATHON
IIJIOCKOCTH MHOKECTBA PELICHU! YPaBHEHM, HEPABEHCTB U
UX CUCTEM;

OK 05. Ocy1iecTBasiTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHHKAITUIO HA
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eToOM 0COOeHHOCTEeH
COLIMAJILHOTO U
KYJbTYPHOI'O KOHTEKCTAa;

JIP 16 scretnyeckoe OTHOLIEHHE K MUPY, BKJIIOUast
3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTI'0 TBOPUECTBA,
CIOpTa, TPyJa 1 OOIIECTBEHHBIX OTHOILIECHUH;

JIP 17 criocoGHOCTh BOCTIPUHUMATh Pa3IMYHbIE BU/IbI
HCKYCCTBA, TPAJULIUU U TBOPUYECTBO CBOETO U APYTUX
HapoJ0B, OIYIIATh YMOLIMOHAIIBHOE BO3/IEHCTBHE
UCKYCCTBa;

JIP 18 yOexxaeHHOCTh B 3HAUUMOCTH JUIsl TMYHOCTH U
00111eCTBa OTEUECTBEHHOTO ¥ MUPOBOI'O UCKYCCTBa,
THUYECKHX KYJIbTYPHBIX TPaJULUIl U HAPOJHOTO
TBOPYECTBA;

TPy 12 ymeTh onepupoBaTh NOHITUSIMU: CPEIHEE
apupmMeTHuecKoe, MeJMaHa, HauboJbIllee U HauMEHbIIIee
3HA4YEHMs, pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKJIIOHEHUE
YHCIIOBOTO HA0OPa; yMETh U3BJIEKaTh, UHTEPIPETUPOBAThH
nH(pOpMalIHIo, IPEICTABICHHYIO B TA0IUIaX, HA
Jauarpammax, rpadukax, OTpaxkarollyto CBOMCTBA pealbHbIX
MIPOLIECCOB U ABJIEHUH; MPEICTABIATH HH(OPMALIHIO C
MIOMOIIIBIO TaOJIHII U IUarpaMM; UCCIIEI0BaTh
CTAaTUCTUYECKHE JAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

IIP6 09 ymeTs oniepupoBaTh NOHATHIIMU: TOUKA, IPSMas,




JIP 19 roToOBHOCTbH K CaMOBBIPa)KEHHUIO B Pa3HbIX BUJAX
HCKYCCTBa, CTpeMJICHUE MPOSBIATH KAUeCTBAa TBOPUYECKOM
JUYHOCTH;

MP 26 ocymiecTBiIsSTh KOMMYHHUKAITUH BO BCeX cepax
KU3HH;

MP 27 pacrio3HaBaTh HeBepOaIbHBIE CPEACTBA OOIICHNUS,
[IOHUMAaTh 3HAUEHUE COLMANIbHBIX 3HAKOB, PAaCIIO3HABATh
MPEANOCHUIKY KOHPIUKTHBIX CUTYalUid U CMSTYaTh
KOH(JINKTHI,

MP 29 pa3BepHYTO U JJOTUYHO M3JIarath CBOK TOUKY
3pEHUsl C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB

IJIOCKOCTh, IPOCTPAHCTBO, IBYIPAHHBIN yTO,
CKPEILMBAOIINECS IPSIMbIE, TapaIIJIEIbHOCTD U
MEePIEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, YTOJl MEXKIY
IPSIMBIMH, YTOJI MEXKIY MPSIMOU U TUNIOCKOCTbIO, YTOJ
MEX/1y TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J0 IIOCKOCTH,
paccTosiHue MEXy MPSMBIMH, PACCTOSTHUE MEKIY
IJIOCKOCTSIMU; YMETh UCIOJIb30BATh IIPU PEILICHUU 3a7a4
U3y4EHHbIE (PAKThl U TEOPEMBI TNIAHUMETPUN; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYIKAIOLETO MUPA;

OK 06. IIposBisTh
TPa’KIaHCKO-
MaTPUOTHYECKYIO
TTO3UIIHIO,
J€MOHCTPHUPOBATh
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
0053aHHOCTEH, yBaKCHHE 3aKOHA U TIPABOTIOPS/IKA;

JIP 03 npuHsiTHE TPaJAULMOHHBIX HAllUOHAIBHBIX
00IIeYeTIOBEYECKIX TYMAHUCTHUECKUX U
J€MOKPAaTUYECKUX LIEHHOCTEH;

JIP 04 roTOBHOCTH IPOTUBOCTOSATH UACOIOTHH
HKCTpEMHU3Ma, Hal[MOHAJIN3Ma, KCEHO(POOUH,
JUCKPUMHHALIUY IO COLMANIbHBIM, PEJINTHO3HBIM,
PacoBbIM, HALIMOHAIBHBIM IIPU3HAKAM;

JIP 05 roToBHOCTh BECTH COBMECTHYIO JI€ATEIHHOCTh B
MHTEpecax rpa)/J1aHCKOro 0OIIecTBa, y4acTBOBATh B
caMOYTIpaBJIeHWU B 00111€00pa30BaTEILHON OpraHu3aluu 1
JETCKO-FOHOIIECKUX OpraHU3alusiX;

JIP 06 ymeHue B3auMOJIEHCTBOBATD C COITUATBHBIMU
MHCTPYMEHTaMHU B COOTBETCTBHH € UX QYHKUHUAMU U
Ha3HAYCHHEM;

JIP 07 roTOBHOCTb K T'YMaHUTapHON M BOJOHTEPCKOU
NeSITeNIbHOCTH;

JIP 08 cchopMUpOBaHHOCTH POCCHIICKOM TpaK TaHCKON
UJCHTUYHOCTH, TaTPUOTHU3MA, YBAXKEHUS K CBOEMY HapOLy,
4yBCTBA OTBETCTBEHHOCTH Nepes PoauHol, roproctu 3a
CBOM KpaH, CBOI POJIMHY, CBOM SI3bIK U KYJIBTYPY,

ITP6 12 ymeTs onepupoBaTh NOHIATHAMM: IPAMOYTOJIbHAS
CUCTEMAa KOOPJUHAT, KOOPAUHATHI TOUKU, BEKTOD,
KOOpAMHATHI BEKTOPA, CKAIIIPHOE ITPOU3BEACHUE, YTOJ
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA HA YHUCJIO; HAXOJUTH C IIOMOIIBIO N3YYEHHBIX
(hopMyJ KOOPJMHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHUE
MEXy IByMS TOUKaMU;

I1P6 14 ymeTs BbIOUpaTh MOAXOASIINN N3yUEHHBIH METOT
JUISl PEILIEHUS 33[]a4l, PACIIO3HABATh MaTEMATUUECKHE
(hakThl 1 MaTeMaTHYECKHE MOJIETU B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUAX, B UCKYCCTBE; YMEHHUE PUBO/IUTh
MIpUMEPBI MATEMATHYECKUX OTKPBITHI POCCUHCKON U
MHUPOBOM MaTeMaTU4ECKOW HAYKH;

ITP6 08 ymeTh onepupoBaTh MOHATUSIMU: CITYYaHHBIA OTBIT
U cIy4aiiHoe coOBbITHE, BEPOSATHOCTh CIyYalHOTO COOBITHS;
YMETb BBIYMCIATH BEPOSATHOCTD C UCIIOJIb30BAHUEM
rpadu4ecKux METOJI0B; MPUMEHATH (POPMYJIIBI CIIOXKEHUS U
YMHOKEHUS BEpPOSTHOCTEN, KOMOUHATOPHBIE (DaKTHI U
(hopMyJIBI IPU PEIIEHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peaIbHBIX COOBITHIT; 3HAKOMCTBO CO CIy4YailHbIMU
BEJIMYMHAMHU; YMEHHUE TPUBOIUTH IPUMEPHI TIOSIBICHUS
3aKOHA OOJIBIIMX YKCEN B MPUPOIHBIX U OOLIECTBEHHBIX




MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa
Poccun;

JIP 09 11eHHOCTHOE OTHOLIEHHUE K TOCYJapCTBEHHBIM
CHMBOJIAM, UICTOPUYECKOMY U MPUPOJHOMY HACIIEIUIO,
MaMATHUKaM, TPaJAULIUsIM HapooB Poccun, TOCTHKEHUSIM
Poccun B Hayke, HCKYCCTBE, CITIOPTE TEXHOJIOTUAX U

TpyZe;

JIP 10 uaeitHas yOexAeHHOCTh, TOTOBHOCTD K CITY)KCHHIO
1 3alUTe OTEUYECTBA, OTBETCTBEHHOCTH 32 €ro CYah0Y;

MP 09 oBiiajieHre HaBBIKAMH Y4e€OHO-HCCIIE0BATEIBCKOM,
IIPOEKTHOM U COLMAIILHOM IESATEIbHOCTH

SABJICHHUAX

OK 07. CoxelicTBOBaTH
COXPaHEHUIO
OKpYKaroIlen Cpebl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH
B UPE3BBIYANHBIX
CUTYaIUsX;

JIP 30 He npyHUMATH ACHCTBHS, TPUHOCSIIEE BPEl
OKpYKaroIlei cpese;

JIP 31 ymeTb pOrHo3upoBaTh HeOIaronpusiTHbIe
9KOJIOTMUYECKUE MOCIEACTBUS IPEANPUHUMAEMBIX
NEeUCTBUM, IPEIOTBpAIATh UX;

JIP 32 pacmpuTh ONbIT ACSTEIHLHOCTH SKOJIOTUUECKON
HaIIPaBJICHHOCTH;

MP 05 pa3pabaTbiBaTh IUIaH PELIEHUS TPOOJIEMBI C
Y4ETOM aHaIN3a UMEIOIINXCS MaTepUAJIbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

MP 17 ocymiecTBIIATh LiENEeHAIIPaBICHHbIN IOUCK
IepeHoca CpeiCTB U CIOCOOOB IEICTBUS B
poeCCUOHATIBHYIO CPELY;

MP 18 ymeTb IepeHOCUTh 3HaHUS B ITIO3HABATEIBHYIO U
MIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIIbHOCTH;

MP 34 npennaraTe HOBbIE IPOEKTHI, OLIEHUBATH UIEH
MIO3ULMU HOBU3HBI, OPUTUHAIBHOCTH;

MP 38 naBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb
KOPPEKTUBBI B AESITEIBLHOCTD, OLIEHUBATh COOTBETCTBUE
PE3YJIbTATOB LM

I1P6 04 ymeTh oniepupoBaTh NOHITUSIMH: (PYHKIINSA,
HenpepbiBHAS (PyHKILIMS, IPOU3BOIHA, IEPBOOOpa3Hasl,
OIpeJIeJIEHHbI UHTErpaJl; yMETh HAXOJUTh IPOM3BOJIHbIE
AJIEMEHTAPHBIX (DYHKIIHA, UCTIONB3YS CIIPAaBOYHBIE
MaTepHabl; UCCIEI0BaTh B MPOCTEHIINX CIyvasX GYHKLHUU
Ha MOHOTOHHOCTb, HAXOAUTh HauOOJIbIlIEE U HAUMEHbIIEE
3HaYeHue QYHKLUUHN; CTPOUTH IpaGUKU MHOTOUIICHOB C
UCIIOJIb30BAaHUEM alllapaTa MaTeMaTUYeCKOro aHaIN3a;
IPUMEHATH TPOU3BOJIHYIO IIPU PEIIEHUM 3a/1a4 Ha
JBUKEHHE; pellaTh NPAKTUKO-OPUEHTHPOBAHHBIE 3a/1a4 Ha
HauOoJIbIlIee M HaUMEHblIIee 3HAUeHUs1, Ha HaXO0XK/JICHHUE
IyTH, CKOPOCTH U YCKOPEHUS;

IIp6 11 ymeTs onepupoBaTh NOHATUSAMU: IBUKEHUE B
MIPOCTPAHCTBE, 10JI00HBIE (PUTYPBI B IPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOILIEHUE TUIOIIAJEH TOBEPXHOCTEN U
00BEMOB NMOAOOHBIX PUTYp MPH PELICHUH 33]1aY;

ITP6 12 ymeTh BBIUUCIATH T€OMETPUUYECKUE BETUUMHBI
(nvHa, yrom, miomaab, 00beM, TI0maas MTOBEPXHOCTH),
HCIOJIb30BATh U3yUYEHHbIE (HOPMYJIIbI U METOIBI;

IIK 1.1. ®opmuposats
JITOPUTMBI pa3pabOTKU

JIP 25 roToBHOCTH K aKTUBHOM AESATEILHOCTHA
TEXHOJOTUYECKOW U COLIMAIbHON HAITPABJICHHOCTH,

IIP6 01 BnazeTs METOAAMM J10KA3aTEIbCTB, aJrOPUTMaMU
pelleHus  3ajay; yMeTb (opMyJIHpoBaTh OIpeNeIeHHUs,




IIPOrpaMMHBIX MOJYJIEH B
COOTBETCTBUU C
TEXHUYECKUM 3a1aHUEM.

CIOCOOHOCTh MHUIIMUPOBATH, TIIAHHUPOBATH U
CaMOCTOSITENILHO BBIMIOJIHATH TaKyIO AESITEIbHOCTD;

JIP 34 coBepilieHCTBOBAHUE SI3bIKOBOM U UMTATEIIbCKOU
KyJbTYPBI KaK CPEICTBA B3aUMOJCHCTBUS MEXKIY JTHOAbMU
Y TTO3HAHUS MUDA;

JIP 35 oco3HaHue LIEHHOCTH HAy4YHOU JAESTEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACSITeIbHOCTh UHIUBUAYAIbHO U B
rpyIIIe.

MP 04 BbISBIATh 3aKOHOMEPHOCTH U TPOTUBOPEYMS B
paccMaTpuBaEeMbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B JCSATEILHOCTD, OLICHUBATD
COOTBETCTBHE PE3YyJIbTATOB IEJISIM, OLICHUBATh PUCKHU
MIOCIIEACTBHI 1eATEIbHOCTH;

MP 11 oBnafienre BUJIaMH JIEATEILHOCTH 110 MOJTYUYEHHUIO
HOBOTO 3HaHMSI, €0 UHTEPIIPETALUU, TPEOOPA30BAHUIO U
MIPUMEHEHHUIO B PA3TMYHBIX YUYCOHBIX CUTYAILHSIX, B TOM
YHCIIe IPU CO3JaHUU YY€OHBIX M COI[UAIBHBIX TPOEKTOB;

aKCUOMBI U TEOPEMBI, TPUMEHATh UX, MPOBOAMUTH
JI0Ka3aTeIbCTBEHHBIE PACCYKJICHHSI B XOJI€ PELICHUs 3aa4;
IIP6 02 ymerb onepupoBaTh MOHATUSMHU: CTENEHb UYHUCIA,
JorapupM 4yuciaa; YMEHHE BBIIOJHITH  BBIYMCICHMS
3HAUEHUH U MpeoOpa3oBaHUIl BRIPAKCHUN CO CTETICHSIMHU U
aorapupmamu, Ipeodpa3zoBaHue JPOOHO-pallMOHAIBHBIX
BBIPAKCHU;

ITP6 06 ymeTh pemaTh TeKCTOBBIC 3a7a4d Pa3HBIX THUIIOB (B
TOM YHUCJIE Ha IPOLEHTHI, JOJIM M YacTH, HAa JBUKECHHE,
paboTy, CTOMMOCTh TOBapOB U YCIIYT, HAJOIM 3aJaudl U3
00J1acTH yIpaBJICHUs JIUIHBIMHU U CEMEHHBIMU (PUHAHCAMH);
COCTABJIATh BBIPA)XKEHUS, YPABHEHUS, HEPABEHCTBA M MX
CUCTEMBI IO YCIIOBUIO 3aJlauM, HCCIEN0BaTh MOIYYEHHOE
peleHne U OLEHUBATh MPaBAONOJ00OHOCTh Pe3yJIbTaTOB;
IIP6 12 ymeTh BBIYUCIATH TI'€OMETPUYECKUE BEIUYUHBI
(MHa, yroj, Iomanb, 00beM, IUIOIAAb OBEPXHOCTH),
UCTIOJIb30BaTh H3Y4YECHHBIE ()OPMYJIIBI M METOIBI;

I1P6 14 ymeTs BbIOMpaATh MOAXOASIINNA U3YYEHHBIH METO/
JUIs  pellleHus 3aJadyd, paclio3HaBaTh MaTeMaTUYecKue
(GakTel M MaTeMaTHYeCKHe MOJEIM B MPHUPOIHBIX U
OOLIECTBEHHBIX SIBJIICHUSX, B HICKYCCTBE; YMEHHE NPUBOAUTH
OpUMEpPbl MaTeMAaTUYEeCKUX OTKPBITMH pPOCCHHCKON u
MHPOBOM MaTEMaTH4YECKON HAYKH;

IIPy 06 ymersr CcBOOOIHO ONEPUPOBATH HOHATHIMM:
CTENEeHb C IIeJIbIM II0Ka3aTejeM, KOpPEeHb HaTypalbHOU
CTENEHU, CTENIEHb C PAl[MOHAJILHBIM [MOKa3aTeJIeM, CTENEHb
C IeMCTBUTENbHBIM OKa3aTesaeM, JiorapudM 4ucia, CUHYC,
KOCHHYC U TAaHT€HC IIPOU3BOJIBHOIO YHCIIA;

ITPy 08 ymerb cBOOOAHO ONEpUPOBATH MOHATHAMHU: rpaduK
¢byHkuuu, oOpaTtHas QYHKIMS, KOMIO3ULUA (DYHKIMH,
AuHeWHas (QYHKIMA, KBaJIpaTU4Has (yHKIUS, CTENeHHas
GyHKIMS C LEeIbIM IOKa3aTeslieM, TPUTOHOMETpUUYECKHe
¢yHKUMH, oOpaTHbIE TPUTOHOMETpUYECKHE (DYHKIHH,




nokaszaTenbHass M JiorapudmMuueckas (QyHKIUH;, YMEHHE
CTpouTh rpaduka (GyHKIUH, BBIIOIHATH IpPeoOpazoBaHUs
rpadukoB (yHKIMNA; yMEHHE WCIOIb30BaTh TrpauKu
GbyHKUIUR U1 U3ydeHUsl MPOLECCOB M 3aBUCHMOCTEH mpu
pelieHnH 3a7a4 U3 JPYruX Y4eOHBIX MPEIMETOB U U3
peaIbHOM KHU3HU; BbIpaXKaTh (opMynamMu 3aBUCHMOCTH
MEX]y BETHYNHAMU;

I[Py 12 ymerpb CBOOOAHO ONEPUPOBATH TOHITHSIMU:
cpenHee apudMeETHYECKoe, MeauaHa, HauOolbllee U
HauMEHbIlIee 3HAueHUs, pa3Max, JUCIepCHusi, CTaHIapTHOE
OTKJIOHEHWE JUIS ONHMCAHUS YHCIOBBIX JAaHHBIX, YMECHHE
UCCIIEJIOBaTh CTAaTUCTHYECKUE MaHHBbIE, B TOM YHUCIE C
NpUMEHEHHEM TIpaUYecKuX METOJAOB M DIIEKTPOHHBIX
CpPEICTB; rpaduyecku UCCIIEIOBATh COBMECTHBIE
HaOJIIOZIGHUSI C TIOMOIIBIO JHarpaMM pPAacCEUBaHHS U
JMHEWHOU perpeccuu;

[Py 18 ymerb MonenMpoOBaTh peabHbIE CUTYallUd Ha
SI3IKE MATEMAaTUKH; COCTaBJISTh BBIPAKECHUS, YPaBHEHHS,
HEpaBEHCTBA W WX CHCTEMBl TI0 YCIOBHIO 3a/1a4H,
UCCIIeIoBaTh IOCTPOCHHBIE MOJIENHM C MCIOJIb30BaHHEM
ammapara  anreOpbl, WHTEPIPETHPOBATH  IOITYYECHHBIN
pe3yiabTaT; CTPOUTh MaTeMaTHYECKHE MOJETU C MOMOIIBIO
TE€OMETPUYECKUX MOHATHI U BEITMYUH, PEIIaTh CBSI3aHHBIE C
HUMM TPAKTUYECKUE 3a[aud; COCTABIATH BEPOSTHOCTHYIO
MOJIeIb W WHTEPIPETHPOBATH TMOJIYUYCHHBIH pe3yJbTarT;
pemaTh NPUKIAIHBIE 33/1a4H CPEJCTBAMUA MAaTEeMaTHIECKOTO
aHalM3a B TOM YHCJIE COLHAIbHO-I)KOHOMHUYECKOTO H
(hU3UIECKOTO XapaKTepa;

TPy 19 ymeTh BBIOMPATH TOIXOSIINIA METOT [Tl PEIICHUS
3aJauu; MOHMMaHUE 3HAYNMOCTH MaTEeMAaTUKHA B U3yUCHHUH
NPUPOJHBIX M OOLIECTBEHHBIX IPOLECCOB M SBICHMIA;
YMEHHE PacIO3HaBaTh MPOSIBIICHHE 3aKOHOB MAaTEMATHKH B
HCKYCCTBE, YMEHHE NMPHUBOJUTH NMPUMEPbl MaTEeMaTHUYECKUX




OTKPBITHH PYCCKOM U MUPOBOM MaTEMaTUYECKON HAYKU

IIK 1.2. Pa3pabarbsiBath
MIPOrPaMMHBIC MOJTYJIH B
COOTBETCTBUH C

TEXHUYECKUM 33JJaHUEM.

JIP 25 roToBHOCTh K aKTUBHOM AESITEILHOCTH
TEXHOJOTMYECKON U COLMAIIbHOW HAIIPaBJIECHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IJIAHUPOBATH U
CaMOCTOSATENILHO BBINOJHATh TAKYIO JACSTEIbHOCTD;

JIP 34 coBepiileHCTBOBAHUE SI3BIKOBOM U YUTATEIIbCKOM
KYJBTYpPbI KaK CPEJICTBA B3aUMOJCHCTBUS MEXKTY JIFOIbMHU
Y [TIO3HAHUS MUDA;

JIP 35 oco3HaHuEe NEHHOCTU HayYHOU JESITEIbHOCTH,
TOTOBHOCTb OCYILIECTBIISATh IPOEKTHYIO U
HCCIIEA0BATEIIbCKYIO ACATEIbHOCTh HHANBUAYAIBHO U B
rpyIre.

MP 04 BbIABISATH 3aKOHOMEPHOCTHU M IPOTUBOPEUNS B
paccMaTpuBaeMbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTHUBHI B ACSITEIBHOCTD, OIICHUBATH
COOTBETCTBHE PE3YyJIbTaTOB LEISM, OLICHUBATh PUCKU
MOCJICICTBUM NCATCIBHOCTH;

MP 11 oBiiafieHre BUIaMH JI€ATEIbHOCTH 110 MOJTYYEHUIO
HOBOT'O 3HAHHS, €T0 UHTEPIIPETAIIMU, TPEOOPA30BAHUIO U
MIPUMEHEHHIO B PA3TTUYHBIX YUEOHBIX CUTYAIUSIX, B TOM
YHUCJIE TPU CO3J]aHUHU YUY€OHBIX U COIMATBHBIX TPOEKTOB;

IIP6 01 Biamerb METOAAMH J10KA3aTENbCTB, AJTOPUTMaAMHU
pemieHust 3ana4; ymeTb (OPMYJIHPOBATh OIpPENIEICHUs,
aKCHUOMBl U TEOpPEMBbl, MPUMEHITb WX, HPOBOJIUTH
JI0Ka3aTeJIbCTBEHHBIE PACCYXKACHUS B X0JI€ PELICHUS 3a1a4;
IIP6 02 ymeTh onepupoBaTh MOHATHUSIMHU: CTEIEHb YHUCIA,
JgorapuM YHCIa; YMEHHE BBIIOJHATH  BBIYHCICHHS
3HAYCHHH M TIPeoOpa3oBaHU BBIPAKEHUN CO CTEIICHSMHU U
norapupmamu, mpeodpazoBaHUE IPOOHO-PAIMOHATBHBIX
BBIPAXKCHHUI;

[TP6 06 ymeTh pemath TEKCTOBBIC 3a7]a4d Pa3HBIX TUIIOB (B
TOM YHUCJI€ Ha TPOLEHTHI, JOJM M YacTH, Ha JBUKCHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYI, HAJIOIM 3aJaud W3
o0jacTu ynpaBieHHs JINYHBIMU U CEMEUHBIMH (PHHAHCAMU );
COCTaBJISITh BBIPAKEHUS, YpaBHEHUS, HEPAaBEHCTBA MU HX
CUCTEMBbl 1O YCIIOBUIO 3aJlayM, WCCIIEN0BaTh MOIYYEHHOE
pellIeHre U OLEHUBATh IPaBI0N0J00HOCTb PE3YJILTATOB;
IIP6 12 ymeTh BBIYUCIATH T'€OMETPUYECKUE BEIUYUHBI
(nmHAa, yroi, IUIOMAAb, 0OBEM, IUIOIAAb MOBEPXHOCTH),
UCIIOJIb30BaTh U3y4YeHHbIE ()OPMYJIIbI U METO/IBI;

I1P6 14 ymers BbIOMpaTh NOAXOASIINN U3YYEHHBIH METOJ
JUIs  pelIeHus 3a/Ja4yM, paclo3HaBaTh MaTeMaTHYecKHe
GakTel W MaTeMaTHYeCKHe MOJCIH B TPHUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHUE NTPUBOIUTH
NpUMEPBl  MATEMAaTHYECKUX OTKPBITHM POCCUHCKOW H
MHUPOBOM MaTeMaTUYECKOW HAYKH;

Py 06 ymerp cBOOOAHO ONEPUPOBATH TMOHATUSIMU:
CTENEHb C IIeJbIM [IOKa3aTelieM, KOpEHb HaTypalbHOU
CTENEHH, CTENeHb C PAl[MOHAJILHBIM [MOKa3aTejeM, CTEeNeHb
C ICHCTBUTENBHBIM TOKa3aTeseM, JiorapudM 4ucia, CUHYC,
KOCHHYC U TaHT€HC IIPOU3BOJIBHOIO YHCIIA;

ITPy 08 ymetb cBOOOAHO ONEpUPOBATh MOHATHAMHU: rpaduK
¢dbyHkiuy, oOpatHas (YHKIMS, KOMIO3ULHKSA (DYHKUMH,




nuHeWHas (QYHKIMA, KBaJapaTU4Has (DyHKIUS, CTEleHHAas
(GyHKIMA € LeNbIM I0Ka3aTesleM, TPUIOHOMETpUYECKHE
¢byHKkuMu, oOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIHH,
noKa3areiabHas M Jorapupmuueckas (yHKIMH; yMEHHE
cTpouth Tpaduka (GYHKIHHA, BBIIOIHATH MPEoOpa3oBaHUs
rpagukoB (PYHKIMHA; yMEHHE HCIIOJIb30BaTh TIpauku
GyHKIMA U1 M3y4eHUsS! MPOLECCOB M 3aBHCUMOCTEH TpHU
pelleHnH 3aJad U3 JPYI'HX Y4eOHBIX MpPEIMETOB U U3
peambHON KHM3HH; BBIpaXaTb (GOpMysiaMd 3aBUCUMOCTH
MEXIy BEJIMYMHAMUY;

Py 12 ymerp cBOOOAHO oONEPUPOBATh IOHATHUAMU:
cpeaHee apu@meTHyeckoe, MeaMaHa, HauOojbllee U
HauMEHbIlIee 3HAu€HUs, pa3Max, JUCIEpCHUs, CTaHIapTHOE
OTKJIOHEHUE JUIsl OMNMCAaHUS YHCIIOBBIX JAHHBIX; YMEHHE
UCCIIEJIOBATh CTAaTUCTMYECKHUE JaHHbIE, B TOM 4YHUCIE C
OpUMEHEHHEM TIpaUUYecKUX METOJOB M 3JIEKTPOHHBIX
CPEICTB; rpadudecKku HCCIIEI0BATh COBMECTHBIE
HaOJIIOZIEHUST C TIOMOIIBIO JMarpaMM pacCeUBaHUs U
JIMHEHHOM perpeccuy;

TPy 18 ymeTh MopenupoBaTh peajibHblE CUTYyallMM Ha
S3bIKE MATEMAaTHUKH; COCTAaBJIATH BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA W HUX CHUCTEMbl II0 YCIOBHMIO 3a/a4H,
HCCIIEIOBaTh IOCTPOECHHBIE MOJIEIM C HCHOJb30BAHUEM
anmapara  anreOpbl, HHTEPHIPETHPOBATh  IOITYUYECHHBIN
pe3yNbTatr; CTPOUTh MAaTEMaTUYECKHUE MOJIETIH C TOMOIIBIO
TE€OMETPUYECKUX TMOHITHI U BETMYUH, PEIIATh CBSI3aHHBIE C
HUMM TPAKTUYECKUE 3a[aud; COCTABIATH BEPOSTHOCTHYIO
MOJIeIb W WHTEPIPETHPOBATH TMOJIYUYCHHBIH pe3yJbTarT;
pelaTh NPUKIAHbIE 3a/1a41 CPECTBAMU MaTeMaTHUECKOTO
aHaJiu3a B TOM YHCJIE COLMAIbHO-3KOHOMUYECKOTO U
(U3NYECKOTO XapakTepa;

TPy 19 ymeTs BbIOMpPATh TOIXOAIIMA METOT JUIs PEeIIeHuUs
3aJaud; MOHMMaHUE 3HAYMMOCTH MAaTeMAaTUKU B U3yUYEHHH




MPUPOJHBIX U OOIIECTBEHHBIX IPOLECCOB U SIBICHUIA
yMEHHE pacro3HaBaTh MPOSIBICHUE 3aKOHOB MAaTEMaTHKHU B
HCKYCCTBE, YMEHHE MPUBOJAUTH MPUMEPHI MATEMATUUYECKUX
OTKPBITUH PYCCKOM M MUPOBOM MaTEMAaTHYECKOW HAYKH

IIK 1.6. Pa3pabarbiBaTh
MOJIYJIA TPOTrPAMMHOTO
obecrnieueHus Jyist

MOOWJIBHBIX TUTAT(POPM.

JIP 25 roTOBHOCTH K aKTUBHOH JI€SITENLHOCTH
TEXHOJOTMYECKON U COLIMAIbHOM HAIIPABJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TIIAHHUPOBATH U
CaMOCTOSITEJIbHO BBIMOJIHATH TaKylO JEATEIbHOCTD;

JIP 34 coBepilieHCTBOBAHUE SI3bIKOBOM U YMTATEIIbCKOM
KYJIbTYPbI KaK CPEJCTBA B3AUMOACHCTBUS MEXKY JIFOJbMU
Y MMO3HAHUS MUPA;

JIP 35 oco3HaHue IEHHOCTH HAy4YHOU JAEeSTEeIbHOCTH,
TOTOBHOCTbH OCYUIECTBIIATh NPOCKTHYIO U
HCCIIENIOBATENIbCKYIO ACSATEIbHOCTh MHANBUIYAJIbHO U B
rpyImre.

MP 04 BbISBIATh 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B
paccMaTpUBAEMBIX SBJIECHUSX;

MP 06 BHOCUTH KOPPEKTUBBI B I€SITEILHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh PUCKHU
MOCJIEICTBUN ACATEIBHOCTH;

MP 11 oBnajieHre BUIaMH ACATEIbHOCTH MO MOTYYECHUIO
HOBOTO 3HaHMSI, €0 UHTEPIIPETALNU, TPEOOPA3OBAHUIO U
MIPUMEHEHHUIO B PA3TMYHBIX YUYECOHBIX CUTYAIIHSIX, B TOM
YHCIie TIPU CO3aHUU YI€OHBIX M COI[UAIBHBIX TPOEKTOB;

IIP6 01 BnazeTs METOAAMM J10KA3aTEIbCTB, aJrOPUTMaMU
pemieHust 3azxa4; ymeTb (HOpMYJIMpPOBaTh OINpENEIeHus,
AKCHUOMBl U TEOpPEMBbl, MPUMEHATb WX, IPOBOJIUTH
JI0Ka3aTeNIbCTBEHHBIE PACCYKACHUS B XOJI€ PELICHUS 3a1a4;
IIP6 02 ymerb onepupoBaTh MOHATUSAMHU: CTEIEHb UYHUCIA,
JorapupM 4yuciaa; YMEHHE BBIIOJHATH  BBIYMCICHMS
3HAUCHUH W MpeoOpa3oBaHUil BRIPAKCHHUI CO CTETICHSIMHU U
aorapupmamu, Ipeodpa3zoBaHHE JPOOHO-pAlIMOHATBHBIX
BBIPAKECHU;

I1P6 06 ymeThb pemaTh TEKCTOBBIC 3314l Pa3HbIX TUIIOB (B
TOM YHUCJIE Ha HPOLEHTHI, JOJIM M YacTH, HAa JBUKECHHE,
paboTy, CTOMMOCTh TOBApOB W YCIIYT, HaJOTM 3a7ayd U3
00JIacTH yIpaBJICHUS JIUIHBIMHI U CEMEHHBIMU (PUHAHCAMH);
COCTaBJIATh BBIPAXKEHUS, YPAaBHEHUS, HEPAaBEHCTBA M HX
CUCTEMBI IO YCIIOBUIO 3aJlayM, HCCIIE0BaTh MOIYUYEHHOE
peleHne ¥ OLEHUBATh MPaBAONOJOOHOCTh PE3yIbTaTOB;
IIP6 12 ymeTh BBIYUCIATH TI'€OMETPUYECKUE BEIUYUHBI
(MHa, yroi, Iuomanb, 00beM, IUIOIMAAb MOBEPXHOCTH),
HCII0JIb30BaTh U3Y4YEHHbIE (POPMYJIBI U METOIBL;

I1P6 14 ymeTh BBIOMpATh MOAXOAIMN U3YUEHHBIH METOA
JUIs pellleHus 3aJauyd, paclio3HaBaTh MaTeMaTHYecKue
(GakTel M MaTeMaTHYeCKHe MOJEIM B MPHUPOIHBIX U
OOLIECTBEHHBIX SIBJIICHUSX, B HICKYCCTBE; YMEHHE IPUBOAUTH
IpUMEpPbl MaTeMaTH4YECKMX OTKPBITUM PpPOCCHUMCKOW U
MHPOBON MaTEMaTU4YECKON HAYKH;

IIPy 06 ymersr CcBOOOIHO ONEPUPOBATH MOHATHIMM:
CTENEeHb C IIeJIbIM IIOKa3aTeJleM, KOpPEeHb HaTypalbHOU
CTENEHH, CTENEHb C PAl[MOHAIBHBIM [T0OKA3aTEJIEM, CTENIEHD
C JICHCTBUTEJIbHBIM IOKa3aTesieM, Jorapudm 4ucia, CUHYC,




KOCHHYC U TaHT€HC MTPOU3BOJILHOTO YHCIIA;
ITPy 08 ymeTh CBOOOIHO OTIEpUPOBATH MOHATUIMH: Tpaduk
¢byHkuuu, oOpaTHast (QYyHKUOUS, KOMIO3MIMSA (DYHKIIHIA,
auHeHas GyHKOUS, KBaJapaTuyHas (PyHKIMS, CTEleHHas
(GyHKIMS C LeNbIM II0Ka3aTesieM, TPUTOHOMETPUYECKHE
(¢byHKIMKM, O0OpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIUH,
MmokasareiabHas W Jorapudmuueckas QYHKIWH, YMEHUE
CTpouTh rpaduka (GyHKIUH, BBIIOIHATH IPeoOpazoBaHUs
rpadukoB (yHKIMNA; yMEHHE WCIOIb30BaTh TrpapuKu
GbyHKUIUR U1 U3ydeHUsl MPOLECCOB M 3aBUCHMOCTEH Mpu
pemieHnn 3aJad U3 JPYTUX Yy4eOHBIX MPEIMETOB U U3
peanbHOM KM3HHU; BbIpaXaTh (OPMyJIaMU 3aBUCHMOCTH
MEXIy BEIIMYHMHAMU;

IIPy 12 ymerp cBOOOAHO ONEPUPOBATH MOHATHUIMU:
cpemHee apudMETHYECKoe, MeauaHa, HauOoIbllee U
HauMEHbIlIee 3HAUeHUs, pa3Max, JUCIepCHUs, CTaHAapTHOE
OTKJIOHEHWE JUIS OIHCAHUS YHCIOBBIX JAaHHBIX, YMECHHE
UCCIIEJIOBaTh CTAaTUCTHYECKHUE JaHHBbIE, B TOM YHUCIE C
NpUMEHEHHEM TIpaUYecKuX METOJAOB H  DIIEKTPOHHBIX
CPEACTB; rpadudecku HCCIIeI0BaTh COBMECTHBIE
HAONIOZCHUS C TIOMOUIBIO JMarpaMM pacceMBaHUS W
JIMHENHOM perpeccuy;

IIPy 18 ymerp MOJenupoBaTh pealbHbIE CUTyallMd Ha
SI3IKE MATEMAaTHKH; COCTaBJISTh BBIPAKECHUS, YPaBHEHHS,
HEpaBEHCTBA M WX CHCTEMBl IO YCIOBHIO 3a/1a4H,
WCCIIeIOBaTh TIOCTPOCHHBIE MOJETH C HCIIOJIb30BaHUEM
anmapara anreOpbpl, HHTEPNPETHUPOBATh  MOTYUYEHHBIN
pe3yabTaT; CTPOUTh MaTeMaTHYECKHE MOJENH C MOMOIIBIO
TeOMETPUUYECKUX TTOHIATUN U BETMYHH, PEIIaTh CBSI3aHHBIC C
HUMH TPAaKTUYECKHE 3a/1a4M; COCTABIISATH BEPOSTHOCTHYIO
MOJIETTb W HWHTEPIPETHUPOBATH TMONYUEHHBIH pe3yibTar;
pemaTh NPUKIAHBIE 33191 CPECTBAMUA MAaTEeMaTHIECKOTO
aHajiM3a B TOM YHCJIE COIHAIbHO-I)KOHOMHYECKOTO H




(hU3HUECKOTO XapaKTepa;

ITPy 19 ymeTh BBIOMpATh MOAXOISIINA METOT U1 PEIICHUS
3a/1a4d; MOHUMAaHUE 3HAYMMOCTH MAaT€MaTUKU B U3yUYECHUU
NPUPOTHBIX M OOIIECTBEHHBIX IPOIECCOB M SIBJICHUU;
yMEHHUE pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHUKHU B
HCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHI MATEMATHYECKHUX
OTKPBITHH PYCCKOM M MUPOBOM MaTEMaTU4YECKON HAyKU

IIK 2.5. ITpousBoauth
MHCIIEKTUPOBAHUE
KOMITOHEHT
MIPOTPaMMHOTO
obecrieueHus Ha MPEaMET
COOTBETCTBHS CTaHAApTaM
KOJIMPOBAHUS.

JIP 25 roToBHOCTH K aKTUBHOM AESATEILHOCTH
TE€XHOJIOTMYECKON U COLMAIIbHOW HANIPaBJIECHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IJIAHUPOBATH U
CaMOCTOSATENILHO BBITIOJHATH TAKYIO JACSITEIHHOCTD;

JIP 34 coBeplilleHCTBOBAHUE S3bIKOBOM U YNTATEIILCKOM
KYJBTYpPBI KaK CPEJICTBA B3aUMOJCHCTBUS MEKITY JIFOIbMHU
Y MTIO3HAHUS MUDA;

JIP 35 oco3HaHue NEHHOCTU HayYHOU JESITEIbHOCTH,
TOTOBHOCTb OCYILIECTBIISATh MPOEKTHYIO U
HCCIIEA0BATEIIbCKYIO ACATEIbHOCTh HHANBUAYAIBHO U B
rpyIre.

MP 04 BbIABISATH 3aKOHOMEPHOCTHU M IPOTUBOPEUNS B
paccMaTpuBaEMBbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTUBHI B ACSITEIBHOCTD, OIIEHUBATH
COOTBETCTBHE PE3YyJIbTATOB LEISM, OLICHUBATh PUCKU
MMOCJIEICTBUU NCATCIBHOCTH;

MP 11 oBnaseHre BUIaMH JI€ATEIbHOCTH 110 MOJTYYEHUIO
HOBOTO 3HaHMS, €T0 MHTEPIIPETAIIUU, TPEOOPA30BAHUIO U
MPUMEHEHHIO B PA3TTUYHBIX YUeOHBIX CUTYAIUSIX, B TOM
YHUCJIE TPU CO3J]aHUHU YUY€OHBIX U COIMATBHBIX TPOEKTOB;

IIP6 01 Biamerb METOAAMH J10KA3aTENbCTB, aJTOPUTMaAMHU
pemieHust 3anav; ymeTb (OPMYJIHPOBATh OIpPEIEICHUs,
aKCHUOMBl U TEOpPEMBbl, MPUMEHITh WX, HPOBOJIUTH
JI0Ka3aTeJIbCTBEHHBIE PACCYXKACHUS B X0JI€ PELICHUS 3a1a4;
IIP6 02 ymerh omepupoBaTh MOHATUSMHU: CTEHEHb UYHUCIA,
jgorapuM yHuCla; yMEHHUE BBINOJHATH  BBIYMCIICHUS
3HaueHUH U npeoOpa3oBaHUil BRIPAXKEHUN CO CTETCHSAMU U
aorapumamu, Mpeodpa3zoBaHuE IPOOHO-pAITMOHATBHBIX
BBIPAKEHUI;

ITP6 06 ymeTh pemiath TEKCTOBBIC 3a/1a4M Pa3HBIX THIIOB (B
TOM YHUCJI€ Ha MPOLEHTHI, JOJM M YacTH, Ha JBUKCHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYI, HAJIOTM 3aJaud W3
00J1aCTH ynpaBJeHUs IUYHBIMU U CEeMEHHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAKEHUS, YpaBHEHUS, HEPAaBEHCTBA M HX
CUCTEMBI IO YCIIOBHIO 3aJlayM, HCCIEN0BaTh MOIYYEHHOE
pelIeHre U OLIEHNBATh MPaBI0NOJ00HOCTb PE3YyJIbTAaTOB;
IIP6 12 ymeTp BBIUUCIATH TI'E€OMETPUUYECKUE BEIMUYUHBI
(nnmvHa, yroi, miomiaab, 00beM, IUIONIAAb MOBEPXHOCTH),
UCIIOJIb30BaTh U3y4YeHHbIE (POPMYJIIbI U METO/IBI;

I1P6 14 ymers BbIOMpaTh NOAXOASIINN U3YYEHHBIH METOJ
JUI pEIleHus 3aJadd, pAacllO3HaBaTb MAaTeMaTHYECKHE
(GakTbl M MaTeMaTHYeCKHe MOJEIM B MPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHUE NPUBOIUTH
MIpUMEPBl  MATEMaTHYECKUX OTKPBITHM POCCUHCKOW H
MHPOBOI MaTEMaTUYECKON HAYKU;

IIPy 06 ymerp cBOOOAHO ONEPUPOBATH TOHATHUSIMHU:




CTETIEHb C IIeTIBIM IIOKa3aTelieM, KOpPEHb HaTypalbHOU
CTEIIEHH, CTENEHb C PAl[MOHAIBHBIM [I0Ka3aTeIeM, CTEIIEHb
C ICMCTBUTENBHBIM TOKa3aTesIeM, JiorapudM 4ucia, CUHYC,
KOCHHYC U TAaHI'€HC IIPOU3BOJIBHOIO YUCIIA;

IIPy 08 ymets cBOOOAHO ONEpUPOBATH MOHATHAMHU: TpaduK
dbyuknumn, oOpaTHas (YHKIUA, KOMMIO3UIUA (PYHKIIUH,
nuHeWHas (QYHKIMA, KBaapaTudHas (yHKIUsS, CTEleHHAs
(GyHKIMS € LeNbIM II0Ka3aresieM, TPUIOHOMETpUYECKHe
¢byHkuuu, oOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIHH,
HoKa3areiabHas M Jiorapupmuueckas (yHKIMH; yMEHHE
cTpouTh Tpaduka (GYHKIHHA, BBIIOIHATH MPEOOpa3OBaHUs
rpadukoB (yHKUUN; yMEHHE UCIOIb30BaTh TrpapuKu
GYHKIMHA U1 M3YYeHUsS! TPOIECCOB M 3aBHCUMOCTEH TpHU
peleHnH 3a7ad U3 JPYyTux Y4yeOHBIX MpPEeIMETOB U U3
peambHON KHM3HH;, BBIpaXaTh (QOpPMYyJIaMU 3aBHCHMOCTH
MEXy BEJIMYMHAMU;

Py 12 ymerp cBOOOAHO oONEPUPOBATh IOHATHUAMU:
cpeaHee apu@meTHyeckoe, MeaMaHa, HauOojbllee U
HavMEHBIIIEEe 3HAYCHUS, pa3Max, TUCIIEPCHS, CTaHIApTHOE
OTKJIOHEHUE JUIs OMNMCAaHUS YHCIOBBIX JaHHBIX; YMEHHE
WCCIIeIOBaTh CTAaTHCTUYECKWE [aHHBIE, B TOM YHCIIE C
OpUMEHEHHEeM TIpaUuiyecKuX METOJOB M 3IIEKTPOHHBIX
CpPEACTB; rpadudecKku MCCIIEIOBATh COBMECTHBIE
HaOJIIOIGHUST C TIOMOIIBIO JMarpaMM pacCeUBaHUs U
JIMHENHOMN perpeccuy;

IIPy 18 ymerp MoOIenupoBaTh pealbHbIE CUTyallMd Ha
S3bIKE MATEMAaTHUKH; COCTAaBJIATh BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA M WX CHCTEMBl IO YCIOBHIO 3a/1a4H,
UCCIIeIOBAaTh TIOCTPOCHHbIE MOJEIN C HCIIOJIb30BaHUEM
ammapara  anreOpbl, WHTEPIPETHPOBATH  TOIYYCHHBIN
pe3yabTaT; CTPOUTh MaTeMaTHYECKHE MOJENU C MOMOIIBIO
TE€OMETPUYECKUX MMOHITHI U BEJTMYUH, PEIIaTh CBSI3aHHBIE C
HUMH IPAKTUYECKHE 33/1a4M; COCTABJISATH BEPOSATHOCTHYIO




MOJE/Ib W HWHTEPHPETUPOBATH TMOJYYCHHBIM pe3yJIbTarT;
peuiaTh NpUKIaAHbIC 3a/1a4U CPEACTBAMU MAaTEMAaTUYECKOIO
aHajiM3a B TOM YHUCJIE COLHUAIbHO-DKOHOMHYECKOTO U
(bu3MUeCKOro Xapakrepa;

TPy 19 ymeTh BBIOMPATH TOIXO SN METOT JUISI PEIICHUS
3a/1a4d; NOHMMAaHUE 3HAYMMOCTH MAaT€MAaTUKU B U3YyYECHUHU
MPUPOJHBIX U OOIIECTBEHHBIX IPOIECCOB U SIBJICHUIA
YMEHHUE pacno3HaBaTh MPOSBICHUE 3aKOHOB MAaT€MATHUKHU B
HCKYCCTBE, YMEHHE MPUBOJAUTH MPUMEPHI MATEMATUUECKUX
OTKPBITUH PYCCKOM M MUPOBOM MAaTEMATHYECKOW HAYKH

IIK 11.1. OcyuiecTBasTh
cOop, 00pabOTKy M aHATIU3
uH(popManuu st
MIPOCKTUPOBaHMS 0a3
JIAHHBIX.

JIP 27 TroTOBHOCTH M CIIOCOOHOCTh K OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KHU3HU;

JIP 34 coBepiiieHCTBOBAHHE SI3bIKOBOM U UMTATEIIbCKOM
KYJBTYpbI KaK CPEJICTBA B3aUMOJCHCTBUSA MEKIY JIFOIbMHU
Y TIO3HAHMSI MUPA;

JIP 37 ChopMupoBaHHOCTb CaMOPEryJIMpOBaHUS,
BKJIFOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MIOBEJICHUE, CIIOCOOHOCTh
a/1alTUPOBATHCS K SMOLMOHATIbHBIM U3MEHEHUSM U
MPOSIBIISATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

JIP 40 CpopMUpOBaHHOCTH COLIMATIEHBIX HABBIKOB,
BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOILIEHUS C
JOPYTUMHU JOJbMH, 3a00TUTHCSI, IPOSABIIATH HHTEPEC U
pazpemiats KOHQIUKTHI.

MP 05 pa3pabaTsiBaTh IUIaH pelIEHUs TPOOJIEMBI C
Y4E€TOM aHaJIN3a UMEIOIINXCS MAaTepUAIbHBIX U
HEMAaTEpHUAIbHBIX PECYPCOB;

MP 06 BHOCUTH KOPPEKTHBBI B JESITEIBHOCTD, OLICHUBATD
COOTBETCTBHE PE3YyJIbTATOB LIEISAM, OLICHUBATh PUCKU
MIOCJIEZICTBUI 1€ATENBHOCTH;

MP 07 xoopAMHUPOBATH U BHIIOJIHATH pabOTy B YCIOBUAX
peasbHOro, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aMOJCHCTBUS;

IIP6 01 BnazeTs METOAAMM JI0KA3aTEIbCTB, aJrOPUTMaAMU
pelieHus 3agad; yMmeTb (OpPMYJIMPOBATH OIpPECIICHUS,
aKCUOMBl U TEOpPEMBbl, MPUMEHITb WX, MPOBOJIUTH
JI0Ka3aTeJIbCTBEHHBIE PACCYKACHUS B XOJI€ PELICHUS 3a1a4;
IIP6 02 ymerb onepupoBaTh MOHATUSAMHU: CTEHEHb UYUCIA,
JorapupM 4uciaa; YMEHHE BBIIOJHATH  BBIYMCICHMS
3HAUCHUH M MpeoOpa3oBaHUil BBIPAKCHHUI CO CTETICHSIMHU U
aorapupmamu, Ipeodpa3zoBaHHE JPOOHO-pAlIMOHATBHBIX
BBIPAKECHU;

I1P6 06 ymeThb pemaTh TEKCTOBBIE 3314l Pa3HBIX TUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOJIM M YacTH, Ha JBUKECHHE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOTH 3aJaydl U3
o0acTy ynpaBieHHs JINYHBIMU U CEMEUHBIMU (PHAHCAMU);
COCTaBIIATh BBIPAXKEHUS, YPAaBHEHUS, HEPAaBEHCTBA M HX
CUCTEMBI IO YCIIOBUIO 3aJlauM, HCCIIEN0BaTh MOIYUYEHHOE
peleHne ¥ OLEHUBATh MPaBAONOJOOHOCTh PE3yIbTaTOB;
IIP6 12 ymeTh BBIYUCIATH TI'€OMETPUYECKUE BEIUYUHBI
(MHa, yroi, Iuomanb, 00beM, IUIOIMAAb MOBEPXHOCTH),
WCIIOJIb30BaTh N3YUYE€HHbIE (POPMYJIBI U METOJIBL;

I1P6 14 ymeTs BBIOMpATh MOAXOSAIINN U3YUEHHBIH METO
JUIS pellleHus 3aJadyd, paclo3HaBaTh MaTeMaTHYecKue
(GakTel M MaTeMaTHYeCKHe MOJEIM B MPHUPOJHBIX U
OOLIECTBEHHBIX SIBJICHUSX, B HICKYCCTBE; YMEHHE NPUBOIUTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITUM POCCUHCKOH H
MHUPOBOU MaTEMaTUYECKON HAYKH;

IIPy 06 ymers CcBOOOIHO ONEPUPOBATH MOHATHIMHU:
CTeNEeHb C IIeJIbIM I[IOKa3aTejeM, KOpPEeHb HaTypalbHOU
CTENEHH, CTEIIEHb C PAl[MOHAJIBHBIM [10KA3aTEIEM, CTEIIEHb
C JIEHCTBUTENIBHBIM IOKa3aTeNieM, Jorapudm 4yucia, CUHYC,
KOCHHYC U TaHT'€HC IIPOU3BOJIBHOIO YHUCIIA;

ITPy 08 ymeTh CBOOOIHO OTIEpUPOBATH MOHATHIMH: TpaduK
¢byHkuuu, oOpaTHast (QYHKUOUS, KOMIO3MIMA —(DYHKITHIA,
nuHeWHas GyHKOuUs, KBaJapaTuyHas (PyHKIHS, CTEleHHas
(GYHKIHMS C LEeNBIM TI0Ka3aTesieM, TPUTOHOMETPUYECKHE
¢byHkiuu, oOpaTHble TPUTOHOMETpUYECKHUE (PYHKIHH,
noKaszarejabHas W Jorapupmuueckas (yHKIHH; YMEHHE
CTpouTh rpaduka (GyHKIUH, BBIIOIHATH IMPeoOpazoBaHUs
rpadukoB (QyHKIMNA; yMEHHE WCIOJIL30BaTh TIpapuKu
GbyHKIUR U1 U3ydeHUsl MPOLECCOB M 3aBUCHMOCTEH Mpu
pelieHny 3a7ad U3 JpYrux Y4YeOHbIX MPEIMETOB U U3
peanbHOM KM3HU; BbIpaXaTh (OPMyJIaMU 3aBUCHMOCTH
MEX]ly BEIMYMHAMY;

IIPy 12 ymerb cBOOOJHO ONEPUPOBATH MOHATHAMM:
cpenHee apudmMeTHueckoe, MeIuWaHa, HauOoJbplee U
HauMEHbIIIEEe 3HAYEHUs, pa3Max, JUCIEpPCHUs, CTaHIapTHOE
OTKJIOHEHHE JJIsl ONMCAaHHS YHUCIIOBBIX JaHHBIX; YMEHHE
UCCIIEJIOBATh CTAaTUCTHYECKHUE JAHHBIE, B TOM 4YHUCIE C
MPUMEHEHUEM TpaUyecKuX METOJOB U DJIEKTPOHHBIX
CPEICTB; rpaduyecku HCCIIEI0BATh COBMECTHBIE
HaOJIIOIGHUST C TIOMOIIBIO JMarpaMM pacCeUBaHUs U
JIMHENHOMN perpeccuy;

TPy 18 ymeTh MoOHAEIMpPOBaTH pEANbHBIE CUTYyallUd Ha
A3bIKE MAaT€MAaTUKH;, COCTAaBIISITh BBIPAXKEHUS, YPaBHEHMUS,
HEpPABEHCTBA M MX CHCTEMbl II0 YCJOBHMIO 3aJauH,
HCCIIEIOBaTh MOCTPOCHHBIE MOJIEIM C HCIOJIb30BAaHUEM
anmapara aireOpbpl, HHTEPNPETHUPOBATh  MOTYUYEHHBIN




pe3yabTaT; CTPOUTh MAaTEMAaTHUYECKUE MOJEIH C MOMOUIBIO
F€OMETPUUYECKUX MTOHATUI U BEJIUYUH, PELIAaTh CBSI3aHHBIC C
HUMH TPAKTUYECKHUE 3a/1a4d; COCTABISATh BEPOSTHOCTHYIO
MOJIEIb W HHTEPNPETUPOBATh MOJYUYEHHBIH pPE3yJbTaT;
pelaTh TpUKIagHbIe 3a/1a4d CPEICTBAMU MAaTEMAaTUUECKOTrO
agagW3a B TOM YHCJIE COLMAJIbHO-DKOHOMHYECKOrO H
(hU3HUECKOTO XapaKTepa;

ITPy 19 ymeTh BBIOMpATh MOAXOISIIHA METOT )11 PEIICHUS
3a/1aud; MOHUMAaHUE 3HAYMMOCTH MAaT€MaTUKU B U3yUYECHUU
NPUPOTHBIX M OOIIECTBEHHBIX IPOIECCOB M SIBJICHUU;
yMEHHUE pPacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHUKHU B
HCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPbl MaTEMAaTUYECKUX
OTKPBITUH PYCCKOW M MUPOBOM MAaTEMATHYECKOW HAYKHU

IIK 11.2. IIpoekTupoBath
0a3y IaHHBIX HA OCHOBE
aHaJlM3a MpeAMETHOI
o0nactu.

JIP 25 roToBHOCTH K aKTUBHOM AESATEILHOCTUA
TEXHOJOTUYECKOW U COLIMAIBHON HAITPABJICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IIIAHUPOBATH U
CaMOCTOSATENIbHO BBITIOJIHATH TAKYIO JACSTEIHHOCTD;

JIP 34 coBepliileHCTBOBAHUE SI3bIKOBOM U YMTATEIILCKOM
KYJBTYpPBI KaK CPEJICTBA B3aUMOJCHCTBUS MEKIY JIFOIbMHU
Y MTO3HAHUS MUDA;

JIP 35 oco3HaHue EHHOCTH HaYyYHOU JEsITeIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U
HCCTIE0BATENIbCKYIO ACATEIbHOCTh HHANBUAYAIBEHO U B
rpyIIe.

MP 04 BbISBIATH 3aKOHOMEPHOCTH M IPOTUBOPEUNS B
paccMaTpuBaEMBbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTUBHI B ACSITEIBHOCTD, OIIEHUBATH
COOTBETCTBHE PE3YyJIbTATOB LEISM, OLICHUBATh PUCKU
MMOCJICACTBUI JIESITEIbHOCTH,

MP 11 oBnagieHre BUIaMH JIEATEIbHOCTH 110 MOJTYUYEHUIO
HOBOTO 3HAHMS, €T0 MHTEPIPETAIIUU, TPEOOPA30BAHUIO 1
MPUMEHEHHIO B PA3TTUYHBIX YUeOHBIX CUTYAIUSIX, B TOM
YHUCJIE PY CO3J]AHWHU YI€OHBIX U COITMATIbHBIX TPOCKTOB;

IIP6 01 BiageTh METOJAMM JOKA3aTEIbCTB, AITOPUTMAMH
pemeHust 3adad; yMeTb (OPMYJIUPOBATH OIMPEICICHHUS,
AKCHUOMBl W TEOpPEMBI, MPUMEHITh WX, HPOBOJIUTH
JTIOKa3aTelIbCTBEHHBIC PACCYKIICHUS B XOJI€ PEIICHUS 3a/1a4;
IIP6 02 ymeTb onepupoBaTh MOHATUSMHU: CTEEHb UYHUCIA,
jgorapuM UWCIA; YMEHUE BBINOJHITH  BBIYUCICHUSA
3HaueHUH U MpeoOpa3oBaHUil BRIPAXKEHUN CO CTETCHSMU U
norapupmMamu, TpeoOpa3oBaHue JIPOOHO-PAMOHATBHBIX
BBIPAJKECHU;

ITP6 06 ymeTh pemiath TEKCTOBBIC 3a7a4d Pa3HBIX THUIIOB (B
TOM YHCIJIE Ha TMPOLEHTHI, TOJM M YacTHU, Ha JIBUIKEHHE,
paboTy, CTOMMOCTH TOBapOB U YCIYT, HAJIOTH 3a/auyd U3
o0rjacTu ynpaBieHUs INYHBIMU U CEMEUHBIMU (PHHAHCAMU );
COCTABJISITH BBIPKCHHS, ypaBHEHUS, HEPABEHCTBA U HUX
CUCTEMBI MO0 YCJOBHMIO 3a/1aud, HCCJIEA0BATH MOJYyYEHHOE
peleHue 1 OIIEHUBATh IPABAONOJ00HOCTh PE3YIbTATOB;
IIP6 12 yMeTb BBIYUCIATH TE€OMETPUYECKHUE BEIUUYHHBI
(mmvHa, yroi, Twiomiaab, 00beM, TUIOMIAAbh TMOBEPXHOCTH),
WCIOJIb30BaTh U3YYECHHBIE (POPMYIIBI U METOJIBL;

I1P6 14 ymeTrh BbIOMpaTh NOAXOASIINNA U3YUEHHBINH METOJ




JUI  peIIeHUsl 3a/a4yd, pacloO3HAaBaTh MaTeMaTHYeCKHe
(dakThl M MaTeMaTHYeCKHe MOJEIM B MPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHUE NMPUBOIUTH
MpUMEpPbl MaTEMAaTHUYECKUX OTKPBITHH POCCUUCKON U
MHPOBOM MaTEMaTU4YECKON HAYKU;

I[Py 06 ymerpb CBOOOAHO ONEPUPOBATH TOHATHSIMU:
CTENEHb C IEJIBIM II0Ka3aTeJIeM, KOpPEHb HaTypalbHOU
CTENeHH, CTEIeHb C PAl[MOHAILHBIM [MOKa3aTejieM, CTeNeHb
C ICMCTBUTENBHBIM TIOKa3aTesIeM, JiorapudM 4ucia, CUHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA;

TPy 08 ymeTs cBOOOIHO ONEPUPOBATH MOHATUIMU: TpapuK
¢byHkiuu, oOpaTtHas QYHKIMS, KOMIO3ULUA (DYHKIHH,
nuHeWHas (YHKIMSA, KBaJIpaTu4Has (QyHKIUS, CTEleHHAs
GyHKIMS € LeTbIM TMOKa3aTelleM, TPUTOHOMETPUUYECKHe
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIHH,
nokasarenbHass W Jorapudmuyeckas (QyHKIHHU;, YMEHUE
cTpouTh Tpaduka (GYHKIHHA, BBIIOIHATH MPEoOpa3oBaHUs
rpadukoB (yHKUUN; yMEHHE UCIOIb30BaTh TrpapuKu
(GYHKIMA U1 M3YYeHUsS] TPOIECCOB M 3aBHCUMOCTEH TpHU
pelIeHnH 3a/ad U3 JpYyTuxX Y4YeOHBIX MpPEeIMETOB U U3
peaJlbHOM KU3HU; BbIpaXKaTh (opMyraamMu 3aBHCHUMOCTH
MEXIY BEJINYMHAMU;

Py 12 ymerp cBOOOAHO oONEPUPOBATh MOHATHUAMU:
cpeaHee apu@meTHyeckoe, MeaMaHa, HauOojbllee U
HauMEHbIIIee 3HAYEHUs, pa3Max, JUCIepCHusi, CTaHJapTHOE
OTKJIOHEHHE JJIsl ONMCAaHHS YHUCJIOBBIX JaHHBIX; YMEHHE
UCCIIEJIOBATh CTAaTUCTHYECKHUE JAaHHBIE, B TOM 4YHUCIE C
MPUMEHEHUEM TpaUyecKuX METOJOB U DJIEKTPOHHBIX
CPEICTB; rpadudecku HCCIIEI0BATh COBMECTHBIE
HaOJIO/IeHNsT C TMIOMOUIbI0 JUarpaMMm pacceuBaHUs U
JIMHEHHOM perpeccuy;

IIPy 18 ymeTep MOJenupoBaTh pealbHbIE CUTyallMd Ha
SA3bIKE MATeMAaTHKH; COCTAaBJIATh BbIPAKEHUS, YPAaBHEHUS,




HEpaBEHCTBA W MX CHUCTEMBl 1O YCIOBHUIO 3aJayd,
UCCJIEIOBATh ITOCTPOEHHBIE MOJEIH C MCIOJb30BaHUEM
anmapara aireOpepl, HHTEPIPETHPOBATH  MOTYUYCHHBIN
pe3yabpTaT; CTPOUTh MATEMATHYECKUE MOJEIHN C MOMOUIBIO
F€OMETPUUYECKHUX MOHATHIN U BETMYUH, PEIlaTh CB3aHHBIC C
HUMH NPAKTUYECKHUE 3a/layd; COCTABIIATH BEPOSTHOCTHYIO
MOJICJIb ¥ HHTEPIPETUPOBATH TMOJYUCHHBIM PpPE3yJIbTaT;
peuaTh NpUKIaAHbIE 3a/1a4U CPEACTBAMU MAaTEMAaTUYECKOIO
aHajgM3a B TOM YHUCJIE COLHUAIbHO-DKOHOMHYECKOTO U
(bu3MUECKOro XapakTepa;

IIPy 19 ymeTh BBIOMPATH TOIXOISIIHA METOT JUISI PEIICHUS
3a/1a4d; NOHMMaHUE 3HAYMMOCTH MaT€MaTUKU B U3YyYEHUHU
NPHUPOJHBIX W OOMIECTBEHHBIX IIPOIECCOB W  SIBIICHUH;
YMEHHUE pacno3HaBaTh MPOSBICHUE 3aKOHOB MAaT€MATHUKHU B
HCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHl MAaTEMaTUUYECKUX
OTKPBITUH PYCCKOM M MUPOBOM MaTEMAaTHYECKOW HAYKH

IIK 11.3. Pa3zpabarsiBath
00BEKTHI 0a3bl TaHHBIX B
COOTBETCTBHHU C
pe3ylbTaTaMu aHalnu3a
MpeAMETHOM 00JIaCTH.

JIP 25 rOoTOBHOCTH K aKTUBHOM JI€ATETIEHOCTH
TEXHOJIOTUYECKON U COLMAIbHON HAMpaBIeHHOCTH,
CIOCOOHOCTh MHUITUMPOBATH, TNIAHUPOBATH U
CaMOCTOSITENTFHO BBITIONHATH TaKyIO AESITEIbHOCTS;

JIP 34 coBepiiieHCTBOBAHHE SI3bIKOBOM U YMTATEIIbCKOM
KyJbTYPBI KaK CPEICTBA B3aUMOJCHCTBHS MEXKIY JTHOABMHU
Y TIO3HAHUS MUDA;

JIP 35 oco3HaHMEe NEHHOCTU HAYYHOU JESITEIBbHOCTH,
TOTOBHOCTb OCYHIECTBIISATh IPOEKTHYIO U
HCCIIEIOBATENBCKYIO AeSITENIbHOCTh HHIUBUAYAIBHO U B
rpymre.

MP 09 BnaseTs HaBbIKAMU Y4EOHO-UCCIIEAOBATEIHCKOM U
MIPOEKTHOH 1eATEIbHOCTH, HABBIKAMU pa3peleHus
npobiem;

MP 10 ciocoGHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHHUS
MIPAKTUYECKHX 3314, IPUMEHEHHUIO Pa3IMyYHbIX METOJIOB

IIP6 01 BnaneTs METOAAMM J10KA3aTEIbCTB, aJrOPUTMaAMU
pelieHus 3agad; yMmeTb (OpPMYJIMPOBATH OIpEeSICHUs,
aKCUOMBl U TEOpPEMBbl, MPUMEHITb WX, MPOBOJIUTH
JI0Ka3aTeNIbCTBEHHBIE PACCYXKACHUS B XOJI€ PELICHUS 3a1a4;
IIP6 02 ymerb onepupoBaTh MOHATUSMHU: CTENEHb UYHUCIA,
JorapupM YHciIa;, YMEHHE BBIIOJHATH  BBIYMCICHHS
3HAYCHHUI U TIpeo0pa3oBaHUil BRIPAXKEHUN CO CTENICHSMU U
jgorapupmamu, Mpeodpa3zoBaHHE JIPOOHO-pAIMOHATBHBIX
BBIPAKCHU;

I1P6 06 ymeThb pemaTh TEKCTOBBIE 3314l Pa3HBIX TUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOJIM M YacTH, Ha JBUKECHHE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOTH 3aJaydl U3
o0yacTu ynpasiaeHUs JINYHBIMU U CEMEWHBIMU (PHAHCAMU );
COCTaBJIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA M HX
CUCTEMBI TIO0 YCIIOBHIO 3aJlayM, HCCIEe0OBaTh MOIYYEHHOE
pelIeHre U OLEHUBATh MPaBIONOJ00HOCTh Pe3yIbTaTOB;
IIP6 12 yMeTh BBIYUCISITH T€OMETPUYECKHE BEIUYHMHBI




MMO3HAHMU;
MP 11 oBnasieHre BU1aMu ACSATEIbHOCTH MO MOTYYCHHUIO
HOBOT'O 3HaHMS, €r0 MHTEPIIPETALUU, TPEOOPaA30BAHUIO U
MIPUMEHEHHUIO B PA3JIMYHBIX YUYCOHBIX CUTYAIHSIX, B TOM

YHCIIe TIPU CO3TAHUH YICOHBIX M COITUAIBHBIX TPOEKTOB;

(mmuHA, yroi, Mmiomaab, 00bEM, IUIOMIAb MOBEPXHOCTH),
UCII0JIb30BaTh U3y4YEeHHbIE (POPMYJIIbI U METO/IBI;

I1P6 14 ymeTs BBIOMpATh MOAXOSAIINN M3YUSHHBIH METO
JUIs  peLIeHus 3a/Ja4yd, paclo3HaBaTh MaTeMaTHYEeCKHe
(GakTel W MaTeMaTHYeCKWe MOJEIH B TPHUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE; YMEHHUE IPUBOJUTH
IIpUMEPBl  MATEMaTH4YECKUX OTKPBITHM POCCUHCKOH H
MUPOBOU MaTEMAaTUYECKON HAYKH;

IIPy 06 ymers CcBOOOIHO ONEPUPOBATH MOHATHIMHU:
CTENEHb C IEJbIM [I0Ka3aTelleM, KOpPEHb HaTypalbHOU
CTENEHU, CTEIEHb C PAl[MOHAJIBHBIM [T0KA3aTeJIeM, CTEIIEHb
C IeMCTBUTENIbHBIM IIOKa3aTesIeM, JiorapudM 4ucia, CUHYC,
KOCHHYC U TaHT€HC IPOU3BOJIBHOTO YHCIIa;

ITPy 08 ymerb cBOGOAHO OIEpUPOBATh MOHATHAMMU: rpaduK
¢byHkuuu, oOpatHas (QYHKUOUS, KOMIO3MIMSA (DYHKIIHIA,
AuHeNHass (QYHKIMSA, KBaJpaTUyHas (yHKIUsS, CTEleHHas
(GYHKIHMS C LEeNbIM TI0Ka3aTesieM, TPUTOHOMETPUYECKHE
¢byHkiuu, oOpaTHble TPUTOHOMETpUYECKHE (PYHKIMH,
noKaszareiabHas W Jorapupmuueckas (yHKIHH; YMEHHE
CTpoUTh Tpaduka (PyHKIHH, BBIIOJHATH MpeoOpa3zoBaHUs
rpagukoB (PYHKIMNA; yMEHHE UCIONb30BaTh TpaPuKu
GyHKUMH U1 M3y4eHUs MPOLIECCOB M 3aBHCUMOCTEH NpHU
pelleHny 3a7ad M3 JpYrux Y4eOHbIX NPEIMETOB M U3
peanbHOM >KM3HM; BbIpaXaTh (opMyJaMH 3aBUCUMOCTH
MEX/1y BEJIMYUHAMU;

Py 12 ymerp cBOOOAHO oONEPUPOBATh MOHATHUAMU:
cpeaHee apu@meTHyeckoe, MeaMaHa, HauOombllee U
HauMEHbIIIee 3HAYEHUs, pa3Max, JUCIepCHusi, CTaHJapTHOE
OTKJIOHEHUE JUIs OMNHMCAaHUS YHCIOBBIX JAHHBIX; YMEHHE
HCCIIeIOBaTh CTATUCTHUYECKHE JaHHble, B TOM YHCIE C
NpUMEHEHHEM TIpaUYecKuX METOJOB M AIIEKTPOHHBIX
CpPEICTB; rpaduuecku HCCIIEIOBATh COBMECTHBIE
HAOJIOACHUS C TIOMOUIbIO JMAarpaMM pacCceMBaHUsl H




JIMHENHOM perpeccuy;

I[Py 18 ymers MopenupoBaTh peajbHble CUTyalldd Ha
SI3bIKE MaTeMaTHKU;, COCTaBIIATh BBIPAKEHUSI, YPAaBHEHMS,
HEpPaBEHCTBA M HX CHCTEMBbl 110 YCIOBHUIO 3aJayH,
HCCIIEI0BaTh IIOCTPOECHHBIE MOJIEIM C HCIOJb30BAHUEM
anmapara ajireOpbpl, HHTEPIPETHUPOBATH  MOTYUYEHHBIN
pe3ysbTatr; CTPOUTh MATEMAaTUYECKUE MOJEIN C IOMOIIBIO
F€OMETPUYECKUX MOHATHI U BEJIMYUH, PEIIATh CBA3aHHBIE C
HUMH TPAKTUYECKHUE 3a/1a4d; COCTABISATh BEPOSTHOCTHYIO
MOJENIb M HWHTEPIPETHUPOBATH IIOJYYECHHBIH pE3yJIbTarT;
peliarh MpUKIaJHbIe 3a/1a4l CPEACTBAMH MAaTEMaTUYECKOTO
aHajaM3a B TOM YHUCJIE COLMAIbHO-DKOHOMHYECKOTO U
(hU3HYECKOTO XapaKTepa;

IIPy 19 ymeTtsb BoIOMpPATH TOIXOISIINIA METOT I PEIICHUs
3a/1a4d; MOHUMaHUE 3HAYMMOCTH MaT€MaTUKU B U3yUYCHUU
OPUPOJHBIX U OOIIECTBEHHBIX IMPOLECCOB U SBIICHUMH;
YMEHHE pacro3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMaTUKHU B
HCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPbl MaTEMAaTUYECKUX
OTKPBITUH PYCCKOW M MUPOBOM MAaTEMATHYECKOW HAYKHU

IIK 11.5.
AJMUHUCTPUPOBATH Oa3bl
JTAHHBIX.

JIP 25 roToBHOCTH K aKTUBHOH JEITEILHOCTH
TEXHOJOTMYECKOW U COLIMAIbHOM HAITPaBJICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U
CaMOCTOSITEJIBHO BBIMOJIHATH TaKYyIO JIEATEIBbHOCTb;

JIP 34 coBepilIeHCTBOBAHUE SI3bIKOBOM M UMTATEIbCKOU
KYJIbTYPBI KaK CPEJCTBA B3AUMOJACHCTBHS MEXKY JIFOJbMH
Y IIO3HAHUS MUPA;

JIP 35 oco3HaHue EHHOCTH HaYyYHOU JEsITeIbHOCTH,
TOTOBHOCTbH OCYLIECTBIIATh IPOEKTHYIO U
HCCIIEIOBATENIBCKYIO AEATETbHOCTh MHANBHUIYAJIbHO U B
rpyIIIE.

MP 04 BbIABIATE 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B
paccMaTpUBAaEMBIX SBJIEHUSX;

MP 06 BHOCUTH KOPPEKTUBBI B IESITEILHOCTh, OLICHUBATH

IIP6 01 BnazeTs METOAAMM J10KA3aTEIbCTB, aJrOPUTMaMU
pelieHus 3aaay; yMmeTb (OpMyIHpOBaTh OIpeNEIeHHUs,
aKCHUOMBI U  TEOpPEMBI, MPUMEHITb WX, MPOBOJIUTH
JI0Ka3aTeIbCTBEHHbIE PACCYXKACHUS B X0JI€ PELICHUS 3a1a4;
IIP6 02 ymers onepupoBaTh MOHATUSAMHU: CTENEHb UYUCIA,
jgorapudmM YHCla; yMEHHUE BBINOJHATH  BBIYMCIICHUS
3HaYeHUH U NMpeoOpa3oBaHMM BBIPAKEHUN CO CTENEHSAMHU U
norapupmMamu, TpeoOpa3oBaHue JIPOOHO-PAMOHATBHBIX
BBIPAJKECHU;

[1PG 06 ymeThb pemiath TEKCTOBBIE 33/1a4ll Pa3HBIX TUIIOB (B
TOM YHUCJIE Ha IPOLEHTHI, JOJIM M YacTH, HAa JBUKECHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYI, HAJIOTH 3aJaud W3
00J1aCcTH yIpaBJeHUs IUYHBIMH U CEMEHHBIMU (PUHAHCAMH);
COCTaBJISITh BBIPAXKEHUS, YpaBHEHUS, HEPAaBEHCTBA M HX




COOTBETCTBHE PE3YyJIbTATOB LIEJISIM, OLICHUBATh PUCKU
MOCIICACTBHI J1eATEIbHOCTH;

MP 11 oBnajieHre BUJIaMH JIEATEIbHOCTH 110 MOJTYUYEHUIO
HOBOT'O 3HaHMSI, €r0 UHTEPIIPETALNU, IPEOOPA30BAHUIO U
MPUMEHEHHIO B PA3JIUYHBIX YICOHBIX CHUTYAIUSIX, B TOM
YHClie IPU CO3JaHUU YU€OHBIX U COI[UAIBHBIX TPOEKTOB;

CHUCTEMBI IO YCIIOBUIO 3aJla4yM, HCCIIEN0BaTh MOIYYEHHOE
pelleHre U OLEeHUBATh IPaBION0J00HOCTh Pe3yJIbTaToB;
IIP6 12 ymeTh BBIYUCIATH TI'€OMETPUUYECKUE BEIUYUHBI
(mvHa, yrou, mwiomaab, 00beM, IUIOMIAAb IMOBEPXHOCTH),
MCIOJIb30BATh U3yUYCHHbIE (DOPMYJIIBI U METOIBI;

I1P6 14 ymeTb BRIOMpaATh MOAXOSIINA U3yYCHHBIH METO]
JUI pellieHus 3aJadd, pPacllo3HaBaTb MaTeMaTHYECKHe
(GakTel M MaTeMaTHYeCKUe MOJEIM B MPHUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHUE IMPUBOIUTH
MpUMEpPbl MaTEMAaTHUYECKUX OTKPBITHH POCCUUCKON U
MHUPOBOM MAaTeMaTHYECKOU HAYKH;

IIPy 06 ymersr cBOOOIHO ONEPUPOBATH HOHATHIAMM:
CTENEHb C IEJIbIM II0Ka3aTejaeM, KOpPEHb HaTypalbHOU
CTEIIEHH, CTENEHb C PAl[MOHAIBHBIM [IOKa3aTeIeM, CTEIIEHb
C IEHCTBUTENBHBIM TIOKa3aTesIeM, JIorapudM Yucia, CHHYC,
KOCHHYC U TaHI'€HC IPOU3BOJIBHOIO YUCIIA;

IIPy 08 ymeTs cBOOOIHO ONEPUPOBATH MOHATUIMU: TpapuK
¢byHkiuu, oOpaTtHas QYHKIMS, KOMIO3ULUA (DYHKIHH,
nuHeWHas (QYHKIMSA, KBaapaTudHas (QyHKIUS, CTEleHHAs
(GyHKIMS C LeNbIM I0Ka3aresneM, TPUTOHOMETpUYEeCKHe
¢byHkuuy, oOpaTHblE TPUTOHOMETpUYECKHE (DYHKIMH,
nokaszateiabHas M Jorapupmuueckas (yHKIMH; YyMEHHE
CTpOUTh rpaguka (YHKIUH, BBIIOJHATH IpPeoOpa3oBaHUs
rpa¢pukoB (yHKIUMI; yMeHHE HUCHOIb30BaTh TIpaduKH
GyHKUIMR U1 U3ydeHUs MPOLECCOB M 3aBUCHMOCTEH mpu
pelleHny 3a7ad U3 JpYrux Y4eOHbIX NPEIMETOB M U3
pearbHOM >KM3HM; BbIpaXaTb (opMyJIaMH 3aBUCUMOCTH
MEX/1y BEJIMYUHAMU;

IIPy 12 ymers CcBOOOJHO ONEPUPOBATH MOHATHIMM:
cpenHee apudMeTHUecKoe, MeIWaHa, HauOoJpliee U
HauMEHbIIIEEe 3HAYEHUs, pa3Max, JUCIEpPCUs, CTaHAapTHOE
OTKJIOHEHHE [JIsi ONMCAaHUS YHUCIOBBIX IaHHBIX; YMEHHE
HCCIIEIOBaTh CTATUCTHUYECKHE JaHHBbIE, B TOM YHCIE C




NpUMEHEHHEM TIpaUYecKuxX METOJOB M AIIEKTPOHHBIX
CPEICTB; rpapuyecku HCCIIEI0BATh COBMECTHBIE
HAONIOZCHUS C TIOMOUIbIO JMarpaMM pacCceMBaHUS H
JIMHEWHOU perpeccuu;

I[Py 18 ymerp MOAEIMpPOBaTH pEAIbHBIE CUTYallUd Ha
S3BIKE MAaTEMATHUKH; COCTAaBJISTh BBIPAXKCHHs, YPABHECHMS,
HEpPAaBEHCTBA M MX CHUCTEMBl II0 YCIOBHIO 3aJa4H,
UCCIIEOBATh IIOCTPOEHHBIE MOJENHM C HCIOJb30BAHUEM
ammapara  anreOpbl, WHTEPIPETHPOBATH  IOITYYECHHBIN
pe3ysbTaTr; CTPOUTHh MATEMAaTUYECKUE MOJEIH C IOMOIIBIO
F€OMETPUYECKUX MOHATHI U BEJIMYUH, PEIIATh CBA3AHHBIC C
HUMU IIPAaKTUYECKUE 3aa4M; COCTABISATH BEPOSATHOCTHYIO
MOJENIb M HWHTEPIPETUPOBATH IIOJYy4YECHHBIH pE3yJIbTaT;
pelaTh NPUKJIAJHbIE 33Ja4l CPEACTBAMUA MAaTEMATHYECKOIO
aHalM3a B TOM 4YHUCJIE COLMAIbHO-DKOHOMHMYECKOIO H
(bU3MYECKOro Xapakrepa;

ITPy 19 ymeTh BBIOMPATH TOIXOISAIIHA METOT JUISI PEIICHUS
3a/la4¥; [MOHMMAHHUE 3HAYMMOCTH MAaTEMaTUKU B U3y4YE€HUU
NPUPOIHBIX M OOLIECTBEHHBIX TMPOLECCOB M SBICHHIA;
YMEHUE PaclO3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMATHUKU B
HCKYCCTBE, YMEHUE NPUBOJUTH IIPUMEPHI MAaTEMATHYECKUX
OTKPBITHH PYCCKOM M MUPOBOM MaTEMaTUYECKON 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/iepKaHMe Y4eOHOI TMCHUILTHHBI «MaTeMaTHKa

HaumeHnoBanue Coaeprxanue yueOHOro MaTeprasia (OCHOBHOe M NIPO(ecCHOHAILHO-OPHEHTHPOBaHHOe), | O0bem | ®opmupyeMble
pa3aesioB U TeM JadopaTopHble U MPAKTHYECKHe PadoThl, CAMOCTOSITEIbHAsA padoTa 00y4Yaromuxcs, 4YacoB | KOMIIeTEHUHH
HHJAUBUAYAJIBHBIN NPOEKT (eciu npedycmompeHtvl)
1 2 3 5
Paznean 1. 12 OK 01,
IHoBTOpPEHME Kypca OK 02,
MaTeMATHKHU OCHOBHOIi OK 03,
IIKOJIBI OK 04,
Tema 1.1 Copepxanue yaeOHOro Marepuaa OK 05
Lenp u 3anaun bazoBble 3HaHUs U YMEHUS 110 MaTeMaTHKE B IPOPECCHOHATBHON U B TIOBCETHEBHOM ’
MaTEeMaTUKH MpU EATEILHOCTH. OK 06,
OCBOEHUU Jlekus 1 OK 07
CHEIMAJIbHOCTH
Tema 1.2 ConeprxkaHue y4eOHOro Marepuania K 1.1
UYucna 1 BBIYUCIICHUS. JleiicTBHsI HaJl TOJOKUTEIBHBIMU U OTPULIATEILHBIMH YHCIaMU, OOBIKHOBEHHBIMU U 1K 2.5
BeipaxeHus u JAECSITUYHBIMHE JIpo0simu. JISHCTBUSI CO CTETEHsIMU, (DOPMYJIBI COKPAIIIEHHOTO YMHOKCHHUSL. MK 11.1
npeoOpa3oBaHUs Jlexnus 1 K 11.2
TpaKkTHYecKoe 3aHsATHE 1 IIK'11.3
Tema 1.3. IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE COJIep:KaHNe (Colep:KaHNe MPUKJIAHOTO MOAYJIsT) HK 11.5
I'eomerpus Ha Bunel ninockux ¢uryp v ux miomass. [I[pakTuko-opueHTUpOBaHHBIE 33]]a4l B Kypce
IUIOCKOCTH T€OMETPHUH Ha IUNIOCKOCTH
Jlekumst 1
Tema 1.4 Coneprxkanne y4eOHOro MaTepuana
[IponieHTHBIE [TpocTble MpOLEHTHI, pa3Hble crIocoObl UX BhIUMCIeHUs. C10KHbIE POIIEHTHI
BBIUMCIICHUS Jlekuus 1
IpakTHYecKoe 3aHATHE 1
Tema 1.5 Coneprxkanne y4eOHOT0 MaTepurana
VYpaBHeHUs U JIuHeliHble, KBaJIpaTHBIE, IPOOHO-JIMHEHHbIC YPAaBHEHHS U HEPABEHCTBA
HEpPaBEHCTBA Jlekuust 1
IIpakTnyeckoe 3anATHE 2
Tema 1.6 Coneprxkanne y4eOHOr0o MaTeprana

CucTeMbl ypaBHEHUH 1

CriocoObl penieHust CUCTEM JIMHEHHBIX ypaBHEeHHH. CHCTeMbl HEIMHEHHBIX YPaBHEHHUH.




HEPABEHCTB Cucrembl HEpaBEHCTB
Jlekuus 1
Tema 1.7 Copepxanne yueOHOro MaTepuana
BxonHoi1 KOHTPOJIb Boruncnenus 1 npeoOpa3oBaHusi. Y paBHEHHs M HepaBeHCTBA. [ 'eoMeTpus Ha IIIOCKOCTH
KoutpoJabsHas padora 2
Paznen 2. 18 OK 01,
CreneHu U KOPHM. OK 02,
CrenenHasi pyHKUUs OK 03,
Tema 2.1 Coneprkanue y4eOHOro MaTepuasia OK 04,
Crenennas GyHKIUSA, €€ | [TousTue KOpHS N-0M CTENEHU U3 IEUCTBUTEIBHOrO uncia. OyHkuuu y = VX wux cBoiicTBa u OK 05,
CBOHCTBA rpaduku. CBOWMCTBAa KOPHsI N-0i CTENEHU OK 07
Jlekuus 2
Tema 2.2 Copepxanue yaeOHOro Marepuaa [IK 1.2
[Tpeobpa3zoBanue [Ipeobpa3oBaHue HPpPALMOHATFHBIX BBIPAKECHUIH IK 1.6
BBIPAXKEHUI C KOPHAMH Jlexuust 1 IIK 2.5
N-Oi CTeNCHH IIpakTHYecKoe 3aHATHE 2 gﬁ H;
Tema 2.3 Coneprkanue y4eOHOro MaTepuania K 1 1' 5
CBolicTBa CTENEHHU C [TonsaTHe cTenenu ¢ IOOBIM palliOHAIBHBIM TIOKa3aTeneM. CTerneHHbie GYHKINU, HX ’
palroHaIbHBIM U CBOWCTBA U TpaduKH
JNEUCTBUTEILHBIM Jleknus 1
IIOKa3aTeNAMU IIpakTHyeckoe 3aHATHE 2
Tema 2.4 Coneprxkanue y4eOHOro MaTepuana
PaBHOCWIIBHOCTB PaBHOCUIIBHOCTB YpaBHEHUH U HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI
ypaBHEHUH U PaBHOCHUIIBHBIX TIEPEX0/IaX B YPaBHEHUAX U HepaBeHCTBaX. OOIIMe METO bl PelICHUs
HepaBeHCTB. O01Me YpaBHEHMM: ITEPEX0/l OT paBEHCTBA (PYHKIIMI K paBEHCTBY apIyMEHTOB ISl MOHOTOHHBIX
METO/Ibl PEeIICHUs GbyHKIUH, METO/I Pa3I0KEHHU HA MHOXKUTEIH, METO]T BBEJICHUSI HOBOM MIEpEeMEHHOM,
(G YHKIMOHATBHO-TpapHUECKUI METO
Jlexknus 1
Tema 2.5 Coneprxkanne y4eOHOT0 MaTepurana
Pemenne PaBHOCHIIBHOCTH MppPALIMOHATIBHBIX YPaBHEHUN U HEPaBEHCTB. MeTOIbI UX pELICHUSI.
HPPALMOHATEHBIX Pemennie uppalvoHaJlbHBIX YpaBHEHUH 1 HEPABEHCTB
YpPaBHEHUU U Jexkus 3
HEPaBEHCTB IIpakTHYeckoe 3aHATHE 4
Tema 2.6 Copepxanue yueOHOro MaTepuasa




CreneHu 1 KOpHHU.
CrenenHas GpyHKUUA

Onpenenenue creneHHON GyHKIMU. Vcnoap30BaHne ee CBOWCTB MPH PEIIeHUH YpaBHEHUH 1
HEPABCHCTB

KonTtpoJsbHas pabora 2
Pa3znea 3. 14 OK 01,
IToxa3aTeabHas OK 02,
bynkuus OK 03,
Tema 3.1 Coneprxanue yueOHOro MaTepuasa OK 04,
IToka3zarenrHas CreneHb ¢ MPOU3BOJIBLHBIM JEHCTBUTEIbHBIM MOKa3zaTesieM. OnpeeseHre nokasaTeabHON OK 05,
¢byHKLUMs, ee CBOWCTBA ¢byHKIMH, ee CBOKWCTBA U TrpaduK. 3HAKOMCTBO C IPUMEHEHUEM MTOKA3aTebHON (DYHKIINH. OK 07

Penienue nokaszaresbHbIX YpaBHEHUH (PyHKIMOHAIBHO-TPaUIECKUM METOAO0M

Jlekuus 2 IIK 1.2
Tewma 3.2 Copepxanne yaeOHOro MaTrepuaa 1K 1.6
Pemenue Pemenne nokasarenpHbIX ypaBHEHUI METOIOM YPaBHUBAHUS [IOKa3aTeNIeH, METOJOM HK 11.1
[I0Ka3aTeJIbHBIX BBEJICHUSI HOBOW NIEPEMEHHOM, (PyHKIIMOHAIbHO-TpapUUeCKUM METO10M. Pelienue HK 11.5
YPaBHEHUH U II0Ka3aTeJIbHbIX HEPABEHCTB
HEPABEHCTB Jleknus 4

IIpakTHYecKoe 3aHATHE 3
Tema 3.3 Copepxanne yaeOHOro MaTrepuaa
Cucremsl Pemenue cucreM noka3aTelIbHbIX YPaBHEHUN
MOKa3aTeIbHBIX Jlekuus 2
ypaBHCHUI IIpakTHYecKoe 3aHATHE 1
Tema 3.4 Copep:xanne yueOHOT0 MaTepHana
Pewenne 3anau. Pemrenne nokasaTenbHbIX YpaBHEHUN METOJIOM YPaBHUBAHUS IT0KA3ATEIEN U METOJOM
[ToxazarenbHast BBEJICHUSI HOBOW NIEPEMEHHOM. Penienne nokasarenbHbIX HEPAaBEHCTB
byHKIUS KonTtpoJsabHas padora 2
Pasnen 4. 22 OK 01,
Jlorapu¢mmol. OK 02,
Jlorapupmunueckasn OK 03,
hynkuun OK 04,
Tema 4.1 Copepxanne yueOHOT0 MaTepuana OK 05
Jlorapudm yucna. Jlorapudm umcna. JlecATUUHBIN U HATYpaJIbHbINA JOrapu(Mbl, YUCIIO € ’
JlecaTUUHbBIN U Jekuus 2 OK 07
HaTypaJbHBIH IpakTHyecKoe 3aHATHE 2
JorapugMmbl, YUCIIO € IIK 1.2

Tema 4.2

Copep:xanne yueOHOT0 MaTepuana




CgoiicTBa norapugmos.

CaoiictBa norapudmosn. Oneparusi torapuGMUpPOBaHHSL.

IIK 1.6

Oneparyst Jlexuust 2 MK 11.1
J0rapupMUpPOBAHUS IIpakTHyeckoe 3aHATHE 2
Tema 4.3 Coneprkanue y4eOHOro MaTepuasia
Jlorapudmuueckas Jlorapudmuueckasi pyHKIUS U €€ CBOIMCTBA
(GyHKLUs, ee CBOWCTBA Jlexuus 2
Tema 4.4 Coneprxkanue y4eOHOro MaTepuasia
Pewenne [TonsaTue norapupmudeckoro ypasueHus. Oneparus moTeHIUpoBaHus. Tpr OCHOBHBIX
JOrapu(pMHUUECKUX METO/JIa peUICHHS JIOTapU(PMUUECKIX ypaBHEHUH: QYyHKIIMOHATBHO-TpaQUUECKU, METO
YpPaBHEHUU U MMOTCHIIMPOBAHMSI, METO]l BBEJICHHSI HOBOU nepeMeHHoM. JlorapudMudeckue HepaBeHCTBA
HEPABEHCTB Jlexknus 3
IIpakTHYecKoe 3aHATHE 4
Tema 4.5 Coneprkanue y4eOHOro MaTepuania
Cucremsl ANTOPUTM pelIeHHus CUCTEMBI ypaBHEHUN. PaBHOCHIIBHOCTS JIOTapu()MUYECKUX YpaBHEHUH U
J0rapupMHUECKUX HEPABEHCTB
ypaBHEHU I Jlexkuus 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 MmaremaTndyeckue
Y TEXHUKE CBOICTBa
IIpakTHYecKoe 3aHATHE 1
Tema 4.7 Copepxanne yueOHOT0 MaTepHana
Pewenne 3anau. Jlorapudmuueckas GyHkius. Pemenue npocreimux gorapupMUUecKiuX ypaBHEHUH
Jlorapugmsl. KonTtpouabnas pa6ora 2
Jlorapudpmuueckas
byHKIUSA
Pazpnen S. OK 01
KommiekcHble yucia
Tema 5.1 Conepxanue yueOHOro MaTepuasa
KoMriuiekcHsle yncna. [Tonsatne xommexkcHoro yucia. ConpspKeHHbIE KOMILIEKCHBIE YHCIIA, MOIYJIb U apryMEHT
[Ipumenenue KOMIUIEKCHOro  uyucina. @dopma  3amucud  KOMIUIEKCHOTO  yMcia  (reoMeTpudeckas,

KOMIIJICKCHBIX YHCECII

TPUTOHOMETpHYECKasi, anredOpandeckas). ApupmeTHueckue AeHCTBUS € KOMIUIEKCHBIMU
yucilaMu. BpINOJIHEHME pacuyeToB C IOMOIIBIO KOMIUIEKCHBIX 4Mcen. [Ipumepsl
MCI0JIb30BaHUS KOMIUIEKCHBIX YHCEI

Jleknusa




Paznean 6. 42
OcHoBBI
TPUTOHOMETPHH.
Tpuronomerpuyeckue
dyHKkuun
Tema 6.1 Coneprkanue y4eOHOro MaTepuasa
Tpuronomerpuyeckue Panuannas mepa yria. IloBopor Touku BOKpyr Hadana koopauHat. OmnpeneneHue CUHYca,
byHKIUN KOCHHYCa, TaHI'€HCA U KOTAaHI'€HCA. 3HAKM CHHYCa, KOCMHYyCa, TAHI€HCA U KOTaHI'eHca I10
IIPOU3BOJIBHOTO YIJIa, YETBEPTAM. 3aBUCUMOCTb MEX1y CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHI€HCOM OJHOI0 U
yucna. Pannannas u 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
TPUTOHOMETPUUECKHUE PopMyIibl IPUBEAEHUS
TOKIECTBA. 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
TAHI€HC CYMMBI U yraa. @opMyiibl MOTOBUHHOTO yria. [IpeobpazoBanus CyMMbI TPUTOHOMETPUYECKUX (DYHKIINN
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
Tema 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 Copepxanne yueOHOT0 MaTepuana
Tpuronomerpuyeckue OO6macth ompeAeNeHus] ¥ MHOXKECTBO 3HAUYEHUW TPUTOHOMETpHUecKuX (pyHkiuii. YETHOCTD,
(yHKIUH, UX CBOMCTBA U | HEUYETHOCTD, MIEPUOAUIHOCTD TPUTOHOMETpUUeCKUX (yHKIMi. CBOMCTBA U rpaduku QyHKIHI
rpaduKu y=CcosX,y=sinX,y=tg 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 Copepxanne yaeOHOT0 MaTepuana
[Tpeobpa3zoBanue CxkaTue u pacTsbkeHue rpaduKoB TPUTOHOMETPUYECKUX (DYHKIIUM.
rpaduKoB [TpeoOpazoBanue rpaduKOB TPUTOHOMETPUUYECKUX (PYHKIUI
TPUTOHOMETPHUYECKHUX IIpakTnyeckoe 3aHsATHE 2
byHKIUI
Tema 6.7 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/lepKaHue (CoJepKaHue MPUKJIATHOTO MOYJIs)
Onucanue Vcnonp30BaHue CBOMCTB TPUTOHOMETPHUECKUX (DYHKIMK B MPo(ecCHOHANBHBIX 331a4ax
MIPOU3BOJICTBEHHBIX IIpakTnyeckoe 3aHsATHE 2
IIPOLIECCOB € NOMOUIbIO
rpa¢gukoB QyHKIHI
Tema 6.8 Copepxanne yaeOHOro MaTrepuaa
OO6patHbie 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 ypaBHEHHUs, CBOJSIIMECS K KBaJpaTHBIM, peEIIaeMble pa3IoKEHHEM Ha MHOMXKHUTEIH,
onHOpoHbIE. [IpocTelimme TPUroHOMETPUYECKIE HEPABEHCTBA
Jlexnus 4
IpakTHYecKoe 3aHATHE 6
Tema 6.10 Conepxanne yaeOHOro MaTepuaa
Cucremsl CucreMpl MPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUN
TPUTOHOMETPUIECKUX Jlekuus 2
yPaBHEHHH IpakTHYecKoe 3aHATHE 2
Tema 4.11 Coneprxkanue yd4eOHOro MaTepuana
Pemenne 3ana4. OcHoBel | [IpeoOpa3oBanre  TPUTOHOMETPHUYECKHX  BBIPAKCHUWH. PelleHne TPUTOHOMETPUYECKHX
TPUTOHOMETPHUH. ypaBHEHHU U HEPABEHCTB, B TOM YHCJIE C UCIMOJIb30BAHUEM CBOMCTB (DYHKITHH.
Tpuronomerpuueckue KonTtpouabHnas paGora 2
byHKIMHA
Pasznen 7. 34 OK 01,
IIpousBoanasn OK 02,
QyHKkuuu, ee OK 03,
NpUMeHeHHe OK 04,
Tema 7.1 Coneprxkanne y4eOHOro MaTeprana 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

IIK 1.1
NK 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 HaubGonsmiee u | Conepkanue ydeOHOTO MaTepualia
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 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE co/iep:KaHue (CoiepKaHne MPUKJIATHOTO MOTYJIsT)
Haxoxnenue Haumenbiiee u Hanbosbiee 3Ha4eHne QYHKINN
ONTUMAJILHOTO IIpakTHyeckoe 3aHATHE 2
pe3ysbTara ¢ MOMOILBIO
MPOU3BOJHOM B
MPAKTUYECKHUX 3a/1auax
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
NpHUMeHeHHe
Tewma 8.1 Coneprxkanne y4eOHOro MaTepuana
[lepBooGpa3nas 3agaya O BOCCTAHOBIEHHMM 3aKOHA JIBJKEHHUSI 1O M3BECTHOW ckopocTu. I[lonsitue
dbynkuun. [IpaBuna uHTerpupoBanus. O3HAKOMJICHHE C TIOHATHEM HHTETpaja W TEPBOOOPa3HON s (PYHKIUU
HAXO0XKJICHUS 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
K 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 Haxox1eHUs IEPBOOOPA3HBIX.
IepsooOpasHast KonTpoabnasi padora 2
byHKLNH, ee
IPUMEHEHHE
Pa3znen 9 16 OK 01,
[IpsiMble ¥ MIOCKOCTH 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
Tema 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
Tema 9.6. Conepxanre yaeOHOro MaTepuaa
Pewenne 3anau. PacnonoxxeHne nmpsMBIX M INIOCKOCTEM B  HIpocTpaHCTBe. llepnenaukynspHOCTE U
IIpsiMbIe M TUIOCKOCTH B | MApaJUIEIbHOCTh MPSIMBIX | TIOCKOCTeH. CKpelMBaroIecs mpsMble
MIPOCTPAHCTBE KonTtpoJsbHas padora 2
Pazpnen 10. 12
Koopaunarts! u OK 02,
BEKTOPBI OK 03,
Tema 10.1 Coneprxanne y4eOHOr0o MaTeprana OK 04,
JexapToBbl KOOpAWHATEI | JlekapTOBbI KOOPAMHATHI B ipocTpaHcTBe. [IpocTeiiue 3aaun B koopauHarax. Paccrosiaue OK 07

B IIPOCTPAHCTBE.

MCKAY ABYMS TOYKAMHU, KOOPAHWHATEI CCPECAMHEBI OTPE3Ka




Paccrosinue mexay Jlexknus 2 K 1.1
JIBYMsI TOUKaMU. IIpakTH4yeckoe 3aHsATHE 2 IIK 1.6
Koopaunats! cepenunsl
OTpe3Ka
Tema 10.2 Copepxanne yueOHOr0 MaTepuana
BekTops! B BexTops! B mpocTpanctBe. CloKeHUE U BHIYMTaHHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
IIPOCTPAHCTBE. grcno. Kommnanapueie BekTopsl. CKalsipHOE IPOU3BEICHUE BEKTOPOB. Pa3noxkenne BekTopa
VYo MeKAy BEKTOPAMH. | IO TPEM HEKOMIUTaHAPHBIM BeKTopaM. KoopanHaThl BEKTOPa, CKAISIPHOE MPOU3BEICHHE
CkanspHoe BEKTOPOB B KOOPJMHATAX, YTOJ MKy BEKTOPaMH, YTOJI MEXAY MPSIMON U TNIOCKOCTHIO, YTOJ
IIPOU3BENICHUE BEKTOPOB | MEXY IUIOCKOCTSIMH. Y paBHEHHE IJIOCKOCTH.
Jleknus 2
IIpakTHYecKoe 3aHATHE 2
Tema 10.3 IIpodeccHnoHATHLHO-OPHEHTHPOBAHHOE Co/iep:KaHue (Co/iepKaHNe MPUKJIATHOTO MOTYJIs)
[TpakTuko- KoopaunaTHas maockocTh. Beraucienne paccTosiHUHN 1 TUI0MIaIeH Ha TIOCKOCTH.
OpPUEHTUPOBAHHBIC KonnuecTBeHHBIE pacueThl
3a/1a4M Ha IIpakTHyeckoe 3aHATHE 2
KOOPJIMHATHON
IJIOCKOCTH
Tema 10.4 Coneprkanue y4eOHOro MaTepuania
Pemenue 3anau. JlekapTOBBI KOOPIMHATHI B IPOCTpaHCTBE. BekTophl B ipocTpancTBe. CII0KEHHUE U BEIYNTAHUE
KoopauHaTel 1 BEKTOPBI | BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yuciio. Kommianapasie BeKTOpbl. CKaJIIpHOE
MIPOU3BE/ICHNE BEKTOPOB. PaznokeHue BEKTOpa Mo TPeM HEKOMIUIAHAPHBIM BEKTOPaM.
[Ipocreiimue 3amaun B koopauHaTax. KoopArHATEI BEKTOpa, paCCTOSHUE MEX]Ty TOUKaMH,
KOOPJIMHATHI CEPEMHBI OTPE3Ka, CKATSIPHOE MPOU3BECHIE BEKTOPOB B KOOPIMHATAX, YTOJI
MEX1y BEKTOPaMH, YTOJl MEXKY MPSMOM U MIIOCKOCTHIO, YTOJ MEXKY MIOCKOCTIMU
KountposabHas pagora 2
Pa3znen 11. 46 OK 01,
MHOrorpaHHUKHU U OK 02,
TeJsla BpallleHUs OK 03,
Tema 11.1 Coneprxkanne y4eOHOT0 MaTepurana OK 04,
Bepumnel, pedpa, rpanu | [Tousitue MEHOTOrpaHHuKa. Ero aieMeHTsI: BepInuHbl, pedpa, rpanu. Juaronans. CeyeHue. OK 05,
MHOTOTPaHHHKA BhINyKJIble U HEBBINYKIIbIE MHOTOIPAHHHUKH OK 06,
Jlexuus 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,
napasulieJIeuInene, napajuleenuIeie, NpusMe, NUpaMuae

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 [IpakTHueckoe 3aHATHE

Tema 11.8 Copepxanne yueOHOT0 MaTepHana

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

MHOTOTPAHHUKHU, UX
CBOMCTBA

Jleknusa

Tema 11.9 Conepxanue yueOHOro MaTepuasa

[wmaAap, ero Hummaap u ero snemenTsl. CevyeHne NUIMHpA (TTapajuielbHOe OCHOBAHHIO B ocH). Pa3BepTka
COCTaBJISAIOLIHE. 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

BpaIICHHUS

Tema 11.16 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CoJlepkaHue (CoAepKaHue NPUKJIATHOTO MOAYJIs)

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

KOMOHMHAIIUY Ha OpPHEHTHPOBAHHBIX 33]auax

TIpaKTHKe TlpakTHYecKoe 3aHsTHE 2

Tema 11.17 Coneprxkanne y4eOHOr0 MaTepuana

Pemienue 3amay. OO0BeMBI U IJIOIAIM MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS

Mmuororpannuku v tena | KonrpoJibHast paéora 2

BpalleHus

Pasznen 12. 22 OK 01,

JIeMeHThI OK 02,

KOMOMHATOPHKH, OK 03,

CTATUCTUKH U TCOPUH




BEpPOSATHOCTEI 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 K 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 IIpakTHyeckoe 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
CTaTHCTUKU U TEOPUU
BEPOSTHOCTEN
Paznen 13. OK 01,
Mmno:xecTBa. OK 02,
DJileMeHThbI TeOpuH OK 03,

rpagos




Tema 13.1 Coneprxanue yueOHOro MaTepuasa OK 04,

MHo>xecTBa [Tonsitue MHOkecTBa. [TogMHOXkecTBO. Oniepanuu ¢ MHOKECTBAMH 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

MIPUMECHHUTEITHHO P 3, Temn 3.1,3.2,3.3,3.4 KonTponbras pabora

K pa3JIMYHbIM KOHTCKCTaM

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

Brimonnenne
JK3aMEHAIIMOHHBIX 3aJaHUuN

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 33aJJaHUEM

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 Pa3paGatbiBaTh
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 PazpabartreiBath
MOJIyJIA TTPOTPAMMHOTO
obecrniedyeHus is

MOOWMIIBHBIX TUTAT(HOPM.

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

P 3, Tems1 3.1,3.2,3.3,3.4

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

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

TecTtupoBanue

YeTHBIN onpoc
NunuBunyanbHas
camocTrosTelbHas paboTa
KonTponbhas padota
Brimonnenue
DK3aMEHAIIMOHHBIX 3aJJaHNi

IIK 2.5 [TpousBoauth
MHCIIEKTHPOBaHUE
KOMITOHEHT TIPOTPaMMHOTO
oOecrieyeHus Ha MpeIMeT
COOTBETCTBUS CTaHAapTaM

P1,Temal.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 13, Temnr 13.1, 13.2 IT-o/c,

TecTtupoBanue

VYerHbIN onpoc
NunuBunyansHas
caMmocTosiTeNbHas paboTa
KonTponbhas pabota

KOJIMPOBaHUSI. 13.3, 13.4 Brmmonnenue
SK3aMEHAIIMOHHEIX 3alaHUU

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

cOop, 00paboTKy U aHAITN3 15,16 YcTHBIN ompoc

uH(pOpMaIUHU s P2, Temn 2.1,2.2,2.3,2.4,2.5, NunuBunyanpHas

IPOEKTUPOBaHUs 0a3
JTAHHBIX.

2.6
P 3, Temn 3.1,3.2,3.3,3.4

camocrosTelbHas paboTa
KonrtposnbHas pabota




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

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

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

Brinonnenune
SK3aMEHAIIMOHHEIX 3aJaHUNI

IIK 11.2 IIpoexTupoBatrs
0a3y aHHBIX HA OCHOBE
aHaau3a MpeaMETHOU
o0nacTH.

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

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

P 12, 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 I1-o/c,
13.3,13.4

TectupoBanue

YcrHblii onpoc
NunuBunyanbHas
CaMOCTOSITeNIbHAs paboTa
KonrponsHas pabora
Brimonnenue
JK3aMEHAIIMOHHBIX 3aJaHuN

IIK 11.3 Pa3pabatsiBath
00BEKTHI 0a3bl JaHHBIX B
COOTBETCTBUU C
pe3ysbTaTaMu aHaIM3a
MPEAMETHOM 00JIaCTH.

P1,Tema l.1,1.2, 1.3 IT-o/c, 1.4,
1.5,1.6

P 12, 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 I1-o/c,

TecTtupoBanue

YcTHbI onpoc
NunuBuayanbHas
camocTosTelbHas paboTa
KonrponsHas pabora

13.3,13.4 Brmosinenue
JK3aMEHAIIMOHHBIX 3aJaHul
K 11.5 Aamunuctpuposats | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, | TectupoBanue
0a3bl JaHHBIX. 15,1.6 YcTHBIM onpoc
P2, Temr 2.1,2.2,2.3,2.4,2.5, NunuBunyanpHas

2.6

P 3, Temn 3.1, 3.2,3.3,3.4
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

camocTosiTelbHas paboTa
KonrpomnsHas pabora
Beinonnenue
HK3aMEHAIlMOHHBIX 3aaHUMN




