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1. HACIIOPT MPOT'PAMMBI YYEBHOM JUCIUILIAHBI
MATEMATHUKA

1.1. O61acTh NpUMEHEHUs MPOTPAMMBbI

[Iporpamma  y4eOHOM  OUCHMIUIMHBI ~ SBJSICTCS  YacThlO  MPOTPAMMBbI
MOJTOTOBKHM CIIEIUAIUCTOB cpeaHero 3seHa B coorBeTcTBuu ¢ ®I'OC CIIO mo
crienaiabHocTH 21.02.19 3emneycTpoiicTBo.

1.2. MecTo AMCUMIUIMHBI B CTPYKTYpPe MPOTrpamMMbl MOATOTOBKH CHEIHAIMCTOB
CpEIHEro 3BeHa

O6mieoOpazoBaTeabHas JTUCHUTUIMHA «Marematuka SBJISIETCS
00s3aTeNIbHON YacThi0 001Ie00pa30BaTEIbHOIO LKKIAa OCHOBHOM 00pa3oBaTebHON
nporpaMmmbel B coorBerctBuM ¢ PI'OC  mnmo cmnemmansHOcTHM  21.02.19
3eMJIeyCTPOHCTRBO.

1.3. Henu u 3agauM JUCHMILUIMHBI — TPeOOBAHMS K Pe3yJbTATAM OCBOCHUSA
TUCHMILTAHBI:
1.3.1. leau u 3a0a4 TUCHUILIMHBI

Hemn: CoxaepkaHue MNporpaMmbl  00IIe00pa3oBaTEILHON  AUCITUTIIUHBI

«MaremaTuka» HampaBiICHO Ha JOCTHIXKEHHE pe3yJbTaTOB €€ HW3YyUYCHHS B
cootBerctBUM ¢ TpeboBanusimu DPI'OC COO c yuerom mnpodeccuoHaIbHOM
HanpasiieHHocti ®I'OC CIIO.

3agaum:
- (dopmupoBaTh TPEACTABICHHUS O COIHUAIBHBIX, KYJbTYPHBIX U

HUCTOPUYECKUX (PaKTOpax CTAHOBJICHUSI MATEMATUKH;

- (dopMupoBaTh  OCHOBBI  JIOTUYECKOTO,  aJTOPUTMHYECKOTO U
MaTeMaTH4Y€CKOTO MBIIIJICHUS;

- ¢opMHpOBaTH YMEHHE NPUMEHSThH MOJYYCHHBIC 3HAHUS TIPU PEIICHUU
Pa3IUYHBIX 33]1a4, B TOM YHUCJe NMPOdEeCcCHOHANbHBIX;

- ¢opMupoBaTh  TpEACTAaBIEHWE O  MaTeMaTHKEe KaK  dYacTd
0O0I111eYeTIOBEYECKOM KYJIbTYPhI, YHHBEPCATbLHOM SI3BIKE HAyKH, MO3BOJSIONIEM
ONUCHIBaTh U U3Y4YaTh PEAJIbHBIE MIPOIIECCHI U SIBJICHUS B MOBCEIHEBHOW )XKU3HU U B
npodeCCUOHATILHON JIEATEIIbHOCTH.



1.3.2. Ilnanupyemble pe3y/ibTaThl OCBOCHHUSA 0011€00pa30BaTeIbHON TUCUMILIHMHBI B cooTBeTcTBUM ¢ PI'OC CIIO

1 Ha ocHoBe DI'OC COO

Koa m HaumMeHoBaHue
(popmupyembIx
KOMIIEeTeHIN I

Hﬂaﬂl/lpyeMble pPe3yJbTaThbl OCBOCHUA TUCHUIIJIHHBI

Oo0mue

I[I/ICIII/IHJII/IHapHBIe

OK 01. Boi6upats cioco0bl
peleHus 3a1a4
npodeccruoHaIbHOM
JeSITebHOCTH
MIPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTAM;

JIP 24 roTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepcTBa, TPY0I00UE;

JIP 25 roToBHOCTH K aKTUBHOM JAESTEIBbHOCTU
TEXHOJIOTHYECKON ¥ COLMAIbHON HAIPaBIECHHOCTH,
CIOCOOHOCTh MHUITMMPOBATH, IJIAHUPOBATH U
CaMOCTOSITEJIBHO BBIIIOJIHATD TaKyl0 AEATEIbHOCTD;

JIP 26 unHTepec K pa3nu4HbIM chepam npodeccuoHaIbHON
JESATEIIBHOCTH.

MP 01 camocTosTeNIbHO POPMYIUPOBATH U
aKTyaJIM3HpoBaTh NpoOIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

MP 02 ycraHaBiIMBaTh CyIIECTBEHHBIN MPU3HAK WUIU
OCHOBAHUS JJISl CPAaBHEHHUS, KITacCU(PHUKAIIMK U 0000IIEHMS;
MP 03 onpenensath LeNH AeSITEILHOCTH, 3a1aBaTh
IapaMeTpsl U KPUTEPUU UX JOCTHKECHHUS;

MP 04 BbIABIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B
paccMaTpUBaeMBbIX SBICHUSIX;

MP 06 BHOCUTH KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh PUCKU
MIOCJIEZICTBUM IEATENBHOCTH;

MP 08 pa3BuBaTh KpeaTUBHOE MBILIEHUE TP PELLICHUN
KU3HCHHBIX TPOOJIEM.

MP 09 BiaseTh HaBBIKAMHU y4€OHO-MCCIICIOBATEILCKON U
HpOGKTHOfI ACATCIbHOCTH, HABBIKAMU paSPGH_IGHI/ISI
npo0em;

MP 14 BbISIBISTH OIPUUYUHHO-CJIEICTBEHHBIE CBSI3U U

ITP06 01 BiazeTs METOAAMM JI0OKA3aTENbCTB, AITOPUTMAMU
peleHus 3a1a4; yMeTb (JOPMYIMPOBATh ONPEEIICHUS,
aKCHOMBI U TEOPEMBI, IPUMEHSThH UX, IPOBOANUTH
JI0Ka3aTeIbCTBEHHBIE PACCYKICHHS B XOJI€ PEILICHHS
3ajady;

IIP6 02ymeTh oniepupoBaTh MOHATUSAMHU: CTEIICHb YHCIIA,
JorapudM Yuciia; yMEHHE BBIIOJIHATh BHIYUCICHUS
3HA4eHUH 1 MpeoOpa30BaHN BBIPAKEHHUM CO CTETIEHAMU U
norapudmamu, Tpeodpa3oBaHue APOOHO-PAITMOHATEHBIX
BBIPAKECHUI;

ITP6 03 ymeTs onepupoBaTh MOHATUAMU: PALlUOHAIBHBIE,
UppalMoHaNIbHbIE, TIOKa3aTeNIbHbIE, CTENICHHBIE,
JorapupMUUECKue, TPUTOHOMETPUUYECKHE YPAaBHEHHS U
HEPAaBEHCTBA, UX CUCTEMBI;

I1P6 04 ymeTs onepupoBaTh MOHATUAMU: (PYHKLHS,
HenpepbIBHasE PYHKIIMS, TPOU3BOIHAS, IEpBOOOpa3Has,
OIpeJIeIeHHbI MHTErpall; yMETh HAXOJUTh IPOU3BOIHBIE
AJIEMEHTAPHBIX (PYHKINN, UCTIOIb3Ys CIIPAaBOYHBIE
MaTepHallbl; UCCIIEA0BATh B MPOCTEHUIINX CITydasx
(GYHKIIMH HA MOHOTOHHOCTb, HAXO/AUTh HANOOJIbIIEE U
HaMMEHblIIee 3HaYeHne (PYHKUUH; CTPOUTH rpaduku
MHOT'OYJIEHOB C MCII0JIb30BaHUEM armapara
MaTEeMaTHYECKOT0 aHAIN3a; IPUMEHSTh IPOU3BOIHYIO
IIPU PELICHNN 33/1a4 Ha ABMKEHHE; pelaTh IPaKTUKO-
OpPHEHTUPOBAHHBIC 3a/1a4M Ha HauOOoJblIee U HAaUMEHbIIIee
3HA4YEHUs1, Ha HAXOKICHUE ITyTH, CKOPOCTU M YCKOPEHHUS;
ITP0 05 ymeTh onepupoBaTh NOHATUSMU: PallMOHAJIbHAS




aKTyaJIM3UpOBaTh 3a/1a4yy, BbIIBUTaTh TUIIOTE3Y €€
pEIICHNs, HAXOAUTh apTyMEHTHI IS JOKA3aTeIbCTBA
CBOMX YTBEPXK/IECHUH, 3a7aBaTh 1apaMETPbl U KPUTEPUU
pelIeHus;

MP 15 ananu3upoBaTh OJTYYEHHbBIE B XO/€ PEILICHUS
3a/1a4M pe3yJIbTaThl, KPUTUYECKU OLEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSX;

MP 18 ymeTb 1epeHOCUTh 3HaHUS B IO3HABATENIbHYIO U
IIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIIbHOCTH;

MP 19 ymeTb UHTErpupOBaTh 3HAHUS U3 Pa3HBIX
IPEIMETHBIX 00J1aCTel;

MP 20 BbIABUTATH HOBBIE UJEH, MPE/JIaraThb

OpPUTMHAJIbHBIE TIOAXO0/Ibl U PEIIEHUs; U CIOCOOHOCTh UX
HCIIOJIB30BAaTh B II03HABATEIILHOW U COLMATIbHOM IPAKTUKE

(byHKUUMsA, TOKa3aTenbHast GYHKIUS, CTeNeHHAs: (QyHKIINA,
norapudmudeckast GyHKIIHs, TPUTOHOMETPUICCKUE
¢byHKunu, oopaTHbIe QYHKIMH; YMETh CTPOUTH TpaduKu
U3yYEHHBIX (DYHKIMH, UCII0JIB30BaTh rpaduky npu
M3yYEHHUH MIPOIECCOB M 3aBUCUMOCTEH, IPU PELICHUN
3aJja4d U3 APYrux y4eOHbIX IPEIMETOB U 3a/1a4 U3
peanbHOM JKU3HU; BRIpaXkaTh (popMysiaMu 3aBUCUMOCTH
MEX]ly BETMUNHAMU;

IIP6 06 ymeThb pemiaTh TEKCTOBBIC 3a7a4l PA3HBIX TUIIOB
(B TOM 4McCIIe HA IPOLIEHTHI, 1OJU U YaCTH, HA IBUKECHHUE,
paboTy, CTOMMOCTH TOBAPOB U YCIIYT, HAJIOTH 33J1a4d U3
00J1aCTH yIpaBJIEHUS JINYHBIMU U CEMEHHBIMU
(uHAHCAMU); COCTABIIATH BBIPAKEHUS, YPAaBHEHHUS,
HEPaBEHCTBA U MX CHCTEMBI 110 YCIOBUIO 3aJlauH,
MCCIIEI0OBATh MOJyYEHHOE PEIIeHNe U OLIEHUBATD
IPaBONOI00HOCTh PE3yJIbTATOB;

ITP6 07 ymeTs onepupoBaTh MOHATUSAMU: CPEIHEE
apupmMeTHyecKoe, MeIMaHa, HauboJbIllee U HaMEHbIIIee
3HAYEHUs1, pa3Max, JUCIIEPCHs], CTAaHIAPTHOE OTKIIOHEHUE
YHCIIOBOTO HA0OPa; yMETh U3BJIEKAaTh, HHTEPIPETUPOBAThH
uH(OpMAIHIO, TIPEACTABICHHYIO B TAOIHUIIaX, HA
auarpammax, rpagukax, oTpaxkarolyto cBoicTBa
peanbHBIX MPOIECCOB U SABICHHIA; TPECTABIAT
MH(POPMALIHIO C TIOMOLIbIO TaOIUI] U AUATPaMM;
MCCIIEIOBAaTh CTATHCTUYECKUE TaHHBIE, B TOM YHCJIE C
IPUMEHEHHEM TpapUUECKUX METOAOB U 3IEKTPOHHBIX
CPEICTB;

IIP6 08 ymeTh onepupoBaTh NOHATUAMMU: CIIyYailHbIN
OTIBIT U CIIy4altHOE COOBITHE, BEPOSTHOCTh CIIy4alHOTO
COOBITHSI; YMETh BBIUUCIISATH BEPOSITHOCTD C
MCTIOJIb30BaHUEM IPpah)UIECKUX METOJIOB; IPHUMEHSTh
(bopMyJIBI CIIOKEHHSI U YMHOKEHHSI BEPOATHOCTEH,
KOMOWHATOpHBIE (DaKThI U (OPMYIIBI P PEIICHUH 33]1a4;




OLIEHMBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO
CO CJTy4aliHBIMH BEJIMYMHAMM; YMEHUE IPUBOIUTH
IIPUMEpHI MOSIBICHMSI 3aKOHA OOJIBLINX YHCEN B
IPUPOHBIX U OOIECTBEHHBIX SIBICHUSIX;

ITP6 09 ymeTs onepupoBaTh NOHATUSAMU: TOUKA, IPSIMas,
IUIOCKOCTB, IPOCTPAHCTBO, IBYTPaHHBIN yrod,
CKPEILMBAIOIINECS IPSIMBbIE, TAPAIIIEIIBHOCTD U
HEePIEHANKYJIIPHOCTD MPSIMBIX U INIOCKOCTEH, Yo
MEX/1y IPSAMbBIMH, YTOJI MEXAY IPSIMOM U INIOCKOCTHIO,
YTOJI MEXIY IUNIOCKOCTSIMH, PACCTOSHUE OT TOUKHU 10
IJIOCKOCTH, PACCTOSIHUE MEX]Ty NPSAMBIMH, PACCTOSTHUE
MEX]y IUIOCKOCTSIMHU; YMEHHE UCIIOJIb30BaTh IPU
peleHnH 3a7a4 U3y4eHHbIe (DAKThI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLICHUBATh pa3Mepbl 00bEKTOB
OKpY>KaIoIllero MUpa;

IIP6 10 ymeTh onepupoBaTh NOHATUSIMU: MHOTOIPaHHUK,
CEUYEHNE MHOTOTpaHHUKa, Ky0, apajjiesenumnes, npu3ma,
nupamua, Gurypa U HoBepXHOCTh BPALICHUs, IUIUHID,
KOHYC, map, cepa, ceueHus: purypsl BpalieHus,
IUIOCKOCTB, Kacarolasics cepbl, HIMINHAPA, KOHYCA,
IUIOUIA/1b TOBEPXHOCTH MUPAMHU/IBI, TPU3MBIL, KOHYCA,
MUAJTUHAPA, TI0MmAIs chephl, 00beM Kyoa,
IPSIMOYTOJIBHOTO NTapaJuleenuIe1a, TUPaMu/Ibl, TPU3MBIL,
LWINHApPA, KOHYCA, 11apa; yMEHHe U300pakaTh
MHOTOTPaHHHUKH U MIOBEPXHOCTH BPAIIEHHUS, UX CEUECHMUSI
OT PYKH, C IOMOIIbIO YEPTEHKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMEHUE paclo3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE; YMEHUE Paclio3HaBaTh
[IPaBWJIbHbIE MHOTOI'PAHHUKY;

IIP6 11 ymeTh onepupoBaTh MOHATUAMMU: IBH)KCHHUE B
MIPOCTPAHCTBE, MOA0OHBIE (GUTYPHI B IPOCTPAHCTBE;
UCIOJIb30BaTh OTHONLICHHUE IJIOLIaiel MOBEPXHOCTEH U
00BpEMOB MOAOOHBIX (DUTYp IPHU PEIICHUH 33134,




ITP0 12 ymeThb BBIUUCIATh T€OMETPUUECKUE BETNUMHBI
(mmvHAa, yrou, Mmomaak, 00beM, TI0Ma s> TOBEPXHOCTH),
MCTIOJIb30BaTh H3y4YCHHbIE (DOPMYJIIBI U METOJIBL;

IIP6 13 yMeTh onepupoBaTh NOHATUSIMU: MPSIMOYTOJIbHAS
CUCTEMA KOOpJUHAT, KOOPJAUHATBI TOUKH, BEKTOP,
KOOPJMHATHI BEKTOPa, CKAISIPHOE NMPOU3BEACHUE, YTOJI
MEX/1y BEKTOpaMHU, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpA Ha YHCII0; HAXOIUTH C MOMOIIBIO0 N3YYEHHBIX
(bopMy KOOpAMHATHI CEPEANHBI OTPE3Ka, PACCTOSHHE
MEX/1y ABYMS TOUKAMH;

ITP614 ymeTs BEIOMpATh NOAXOASIINN NU3YYEHHBIN METO/
JUI pellieHus 3a]]a41, Paclio3HaBaTh MaTeMaTHYECKUe
(akThl 1 MaTEMAaTUYECKHE MOJIEIIU B IIPUPOIHBIX U
OOIIECTBEHHBIX ABJICHUSX, B UCKYCCTBE; YMEHUE
IIPUBOJUTH MPUMEPBI MATEMaTUUECKUX OTKPBITUI
POCCHUICKON 1 MUPOBOM MaTEMAaTUYECKOW HAYKH;

ITPy 01 ymeTs onepupoBaTh NOHATUSMU: ONPEEIICHUE,
aKcuoma, Teopema, cleZICTBHE, CBOICTBO, MPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIBLHBIE ()OPMYITHPOBKH; YMEHHE
dbopMynupoBaTh 00paTHOE U MPOTHBOIIOIOKHOE
YTBEPKIACHHUE, TPUBOIUTH IPUMEPHI U KOHTP MPUMEDHI,
UCIOJIb30BaTh METOJ] MATEMAaTUYECKOW WHIYKIIHH;
IIPOBOAMTD JJOKA3aTEIbCTBEHHBIE PACCYKICHUSI IPU
pEIIeHNH 3a1a4, OIIEHUBATh JOTMYECKYIO MTPaBIIBHOCTh
pacCyXIEHHI;

IIPy 02 ymeTh onepupoBaTh NOHATUSIMU: MHOKECTBO,
MIOJIMHO>KECTBO, ONEPALIMY HaJ MHOKECTBAMMU; YMEHHE
UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Juis
OIHCAHUs PEATIbHBIX MPOLECCOB U SBJICHUI NPU pELICHUH
3aJ1a4, B TOM YHUCJIE U3 IPYTHX YUYEOHBIX MPEAMETOB;
ITPy 03 ymeTs onepupoBaTh NOHATUSAMU: Ipad, CBA3HBII
rpad, aepeBo, LUK, rpad Ha MIOCKOCTH; YMEHUE
3aJ1aBaTh M OMUCHIBATh rpadbl pa3IMIHBIMH CIIOCO0AMHU;




UCTIOJIb30BATh Tpadbl P PEIICHUH 3a/1a4;

ITPy 04 ymeTb cBOOOTHO OTIEPUPOBATH TTOHATUSIMU
coueTaHue, IEPECTaHOBKA, YUCIIO COUETAaHUM, YUCIIO
nepecTaHoBoK; OMHOM HbloTOHA; yMeHHE MPUMEHSTh
KOMOWHATOPHBIE (DAKThI U PACCYNKACHUS JUIS PEILICHUS
3a/1a4;

ITPy 05 ymeTs onepupoBaTh NOHATUSMU: HATypaJIbHOE
YHUCIIO, UEJI0€ YUCIIO0, OCTATOK 110 MOAYJII0, PAllMOHAIBHOE
Y1CJI0, UPPALMOHAIBHOE YUCII0, MHOXKECTBA
HATypaAJIbHBIX, LEJbIX, PALIMOHAIbHBIX, J€HCTBUTEIbHBIX
qucell; YMEHHUE UCII0Ib30BaTh IIPU3HAKY JI€TUMOCTH,
HanOOJIBIINI OOIINI NeIUTENIF U HAUMEHbIIIEE 001IIee
KpaTHOE, aJIrOpUTM EBKIMIa IpU pellieHnH 3a1a4;
3HAKOMCTBO C Pa3JIMYHBIMU NO3ULIUOHHBIMU CUCTEMAMHU
CUHCIICHMUS;

ITPy 06 ymeTb cBOOOTHO OTIEpUPOBATH TTOHATUSIMU:
CTENEHb C LEJIBIM I0Ka3aTelIeM, KOPEHb HaTypaJbHON
CTENIEHH, CTENEHb C PALIMOHAJIBHBIM MIOKA3aTelIeM,
CTETIEHb C JCHCTBUTENFHBIM TIOKa3aTeIeM, Jiorapuhm
YHUCIa, CHHYC, KOCUHYC M TAHT€HC ITPOU3BOJIBHOIO YHCIIA;
ITPy 07 ymeTs onepupoBaTh NOHATUAMHU: TOXKIECTBO,
TOXKJIECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMAa YPAaBHEHUI 1 HEPABEHCTB,
PaBHOCUJIBHOCTh YPAaBHEHU, HEPABEHCTB U CUCTEM,
paloHaibHbIE, UppallMOHAIbHbIE, I0KAa3aTeIbHBIE,
CTETeHHbIE, TorapupMuuecKue, TPUrOHOMETPUIECKUE
ypaBHEHHUS, HEPABEHCTBA U CUCTEMBI; YMEHHE PElLIaTh
YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO
Pa3IMYHbIX IPUEMOB; PEIllaTh YpaBHEHUS, HEPAaBEHCTBA U
CUCTEMBI C MTAPAMETPOM; IPUMEHSTh YPABHEHMUS,
HEPABEHCTBA, UX CUCTEMBI JUIsl pEIICHUS MaTEMaTHUYECKUX
3a/1a4 U 3a]1a4 U3 pa3IUYHbIX 00JacTell HayKu U peanbHON
KHU3HU;




ITPy 08 ymeTs CBOOOHO ONIEPUPOBATH MOHATHAMU:
rpaduk GyHKIMH, 0OpaTHas GyHKIIHS, KOMITO3HUITUS
byHKUMH, TUHEHAs QYHKUIUS, KBaJApaTUIHas QyHKIHA,
cTeneHHast QyHKIMS ¢ LeJIbIM [oKa3aTeseM,
TpUTrOHOMETpHUYECKHE (QYHKIMH, OOpaTHBIE
TPUTOHOMETpHUUYECKUE (PYHKIMH, IOKa3aTeIbHAs U
norapudpmuyueckas yHKIUU; YMEHHE CTPOUTH Tpaduka
(yHKIHHA, BBITTOTHATE IPe0Opa3oBaHus rpauKkoB
(byHKUMH; yMEHHE UCTIOIb30BaTh TpaduKy (pyHKIHHA 115
M3y4YEeHUs! IPOLIECCOB U 3aBUCUMOCTEH MPH peIIeHUH
3a7a4d U3 APYruxX y4eOHBIX MPEIMETOB U U3 peabHOU
’KM3HM; BIpaXKaTh (OpMyIaMU 3aBUCUMOCTH MEXILY
BEJIMYMHAMU; YMEHHE CBOOOIHO OTIEPHPOBATH
HNOHATUSMU: YETHOCTb (DYHKIIMH, IEPUOJUUYHOCTD
(byHKIMH, OTpaHUYEHHOCTH (DYHKIIMH, MOHOTOHHOCTb
GyHKIHH, SKCTpeMyM (DYHKITMH, HAHOOJIbIIIee 1
HaMMEHbIIIee 3HaUeHNe (PYHKIIUN Ha TIPOMEKYTKE; yMEHHUE
IIPOBOJIUTH UCCIIEJIOBaHUE (DYHKIIUH; YMEHHE
MCTIOJIB30BaTh CBOMCTBA U TpaduKy GyHKIMH 115
pelleHys ypaBHEHHH, HEpaBEeHCTB U 3a/1a4 ¢
napamMeTpamu; U300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH
MHOY€ECTBA PELICHUH YpaBHEHUH, HEPABEHCTB U UX
CHCTEM;

ITPy 09 ymeTs CBOOOIHO ONEpUPOBATH TOHATHIMU:
MOCJIeIOBATEIBHOCTD, apu(METHYECKAs! POTPECCHS,
reoMeTpuuecKas Iporpeccusi, 0eCKOHEYHO yObIBaroIas
MpOTpeccus; yMEHHUE 3a/1aBaTh IMOCIIEA0BATEILHOCTH, B
TOM YHCJI€ C IOMOIIBIO PEKYPPEHTHBIX (popMyII;

ITPy 10 ymeTs onepupoBaTh NOHATUSMU: HEMPEPHIBHON
GbyHKIIUHN, aCUMITOTHI Tpaduka GyHKIUY, IepBas U
BTOpasi MPOU3BOAHAS (YHKIINU, TEOMETPUICCKHIA U
¢bu3nueckuii CMbICI IPOU3BOJHOM, TepBOOOpa3Has,
OIIpEJICJICHHBI MHTETPAJ; YMEHUE HAXOJAUTh ACUMIITOTHI




rpaduka QyHKIUN; YMEHUE BRIYUCISATH IPOU3BOIHbIC
CYMMBI, IPOU3BECHHUSI, YACTOTHOTO U KOMIO3UIIUHI
(byHKUIMH, HAXOAUTH YPaBHEHUS KacaTeIbHOH K rpaduky
(GyHKIIUY; YMETh UCIIOJIb30BaTh MPOU3BOAHYIO JUIS
uccieoBaHus (PyHKIUHA, A7 HAXOKACHUS HAUITYUILIEro
pelIeHUs PUKIATHBIX, B TOM YHCJIE COLUAIBHO-
HKOHOMHYECKUX U (PU3UUECKUX 3314, Il ONpeaeTICHHS
CKOPOCTH U YCKOPEHUS; HAaXOAUTD IJIOAAN U 00BEMBI
¢buryp c nomMoIbI0 HHTETpaja; MPUBOAUTH IPUMEPHI
MaTEMaTHYECKOr0 MOJICTUPOBAHUS C TOMOIIBIO

g depeHInaTbHBIX YPaBHEHHUI,

IIPy 11 yMeTh onepupoBaTh NOHATUSIMHU: KOMILJIEKCHOE
YHCII0, CONPSYKEHHbIE KOMIUIEKCHBIE YHCIIa, MOAYJb U
apryMeHT KOMIUIEKCHOTO YHciia, opMma 3arucu
KOMIUIEKCHBIX Uncel (reoMeTpuyecKas,
TPUTOHOMETpHUECKasi U anredpanydeckas); yMeTh
MIPOU3BOJIUTH apHU(PMETHIECKUE TCHCTBHS C
KOMIUIEKCHBIMU YHCIIAMU; TIPUBOAUTH MIPUMEPHI
MCIIOJIb30BaHUsl KOMIUIEKCHBIX UHCET,;

ITPy 12 ymeTb cBOOOTHO OTIEpUPOBATH TTOHATUSIMU:
cpenHee apupMeTHIecKoe, MeInana, HanOoJIbIIee u
HauMEHbIIIee 3HaYEHUS, pa3Max, TUCIIepCHsl, CTAaHIaPTHOE
OTKJIOHEHHE JJIsl OTIMCaHMS YHCIIOBBIX JaHHBIX; YMEHHE
UCCIIeIOBaTh CTATUCTHUECKUE JaHHbIE, B TOM YHCJE C
MPUMEHEHHEM TPaQUUECKUX METOAOB U SJIEKTPOHHBIX
CpencTB; TpadUYecKu UCCIeA0BaTh COBMECTHbIE
HaOJIIOICHUS C TOMOIIBIO JIarpaMM PacCEHBAHUS
JINHEHOMN pPErpeccumu;

ITPy 13 ymeTh HaXOAUTH BEPOSITHOCTH COOBITUH C
UCIOJIb30BaHNEM TpadUIeCKUX METOIOB; IPUMEHSTH s
pereHust 3a1a4 (POPMYJITbI CIIOKEHUS] U YMHOKEHUS
BEPOSTHOCTEH, (hOpMYITy IOJTHOU BEPOSATHOCTH, (HOPMYITY
Beprymnnn, komOuHaTOpHBIE (DAaKTHI U (OPMYIIBI;




OLICHUBATh BEPOSITHOCTH PEATIbHBIX COOBITHI; yMEHHE
OIIEPUPOBATh MOHATUSMU: CIIy4aiiHas BEJINYMHA,
pacnpeeleHue BepOATHOCTEN, MATEMATUYECKOE
OKUJAaHKE, JUCIIEPCUs U CTAaHIAPTHOE OTKIOHEHUE
CITy4aifHOM BeMTUYMHBI, (YHKIUHU pacpeeTCHUs U
IUIOTHOCTHA PABHOMEPHOTO, IOKA3aTENbHOIO U
HOPMAaJIbHOI'O PACIIPEACICHUN; YMEHUE UCII0Ib30BaTh
CBOMCTBA N3YYCHHBIX PACIPEACIICHUN AJI PEILEHUS
3aJ1a4; 3HAKOMCTBO C TIOHATUSIMU: 3aKOH OOJIBIINX YHCEN,
METO/Ibl BBIOOPOYHBIX MCCIIEI0BaHUN; yMEHUE IPUBOJUTH
IIPUMEPHI NTPOSIBIIEHUS 3aKOHA OOJIBIINX YHCEN B
IPUPOHBIX U OOIECTBEHHBIX SIBICHUSIX;

ITPy 14 ymeTs CBOOOHO ONIEPUPOBATH MOHATHAMHU:
TOYKa, psiMasi, INIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyY,
IJIOCKUH yTOJI, IBYTPAaHHBIN YroJl, TPEXTPaHHbIA yrod,
IepeceKaroIuecs, NapauleIbHble U CKPEIMBAIOIINECS
IIPSIMBIE, TAPAJUIEIIBHOCTD U NEPIEHANKYIISIPHOCTD
IPSIMBIX U IJIOCKOCTEH, YTOJI MEXKAY IPSIMBIMH, YIOJI
MEXKIy NMPSMOU U INIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMHU; YMEHHUE UCTOIb30BaTh PU PEIICHUH 3a/1a4
n3ydeHHbIE (PaKTHl M TEOPEMBI INIAHUMETPUHN; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MUPE;
YMEHHE ONIEPUPOBATH MTOHATUAMU: MHOTOI'PAHHUK,
CEUYEHNE MHOTOTPaHHMKA, TPaBUJIbHBIN MHOTOTPAHHUK,
pu3Ma, nupamuaa, Gpurypa 1 MoBEpXHOCTh BpaIIEHNUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTU
CEYEeHMs KOHYyCa W IWJINHJPA, TApaJUIeIbHBIE OCH WU
OCHOBAHUIO, CEUYEHUE I11apa, MJIOCKOCTh, Kacarouasics
cdepsl, IIITUHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOT'OI'paHHMKa, H300pa’kaTh MHOTOTPaHHUKH, (PUTYPBI U
ITOBEPXHOCTH BpPALEHUS, UX CEUYCHHUsI, B TOM YHCIIE C
IIOMOUIBIO JIEKTPOHHBIX CPEICTB; YMEHHUE IPUMEHATH
CBOWCTBA reOMETPUIECKHUX (PHUTYDP, CAMOCTOATEIHHO




(bopMyIHpOBATH OIIPECIICHUS U3YyYaeMbIX Uy,
BBIJIBUT'ATh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpruecKux (puryp, 000CHOBBIBATH WM OTIPOBEPTaTh
UX; YMEHHUE NPOBOAUTH KiIacCU(UKALMIO GUTYp 110
Pa3IUYHBIM NIPU3HAKAM, BBITIOJIHATH HEOOXOAMMBbIE
JONOJTHUTENbHBIE TOCTPOCHMS;

ITPy 15 ymers cBOOOIHO ONEPUPOBATH MOHATUSAMU:
Iomaas GUrypel, 00bemM QUryphl, BEJIMUKUHA yTJIa,
paccTostHue OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEKIY
IPSMBIMH, PACCTOSHUE MEXy IJIOCKOCTSAMHU, IIJIOLIA]b
cepsl, TIIONIA1b TOBEPXHOCTH MUPAMHU/IbI, IPU3MBIL,
KOHYyca, LIWIHHAPA, 00beM Ky0a, IPSIMOYTOJIbHOTO
napaJiesienune1a, MupaMuabl, IPU3MbI, HWIHHIPA,
KOHYyca, lllapa; yMEHHE HaXOJIUTh OTHOLIEHHE 00BEMOB
no00HBIX (UTyD;

IIpy 16 ymeTh CBOOOHO ONIEPUPOBATH MMOHATHUSIMH:
JBIDKEHUE, TapaJlIeNIbHBIA IEpEeHOC, CHMMETPHS Ha
IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, MPeodOpa3oBaHKe
no00usi, mo00HbIe (GUTYPHI; YMEHUE PACTIO3HABATh
paBHbIE U IOJOOHBIE (PUTYPBI, B TOM YHUCIIE B IPUPOJIE,
HCKYCCTBE, aPXUTEKTYPE; YMEHUE HCIIOIE30BATh
reoMeTPHUUECKUE OTHOIIEHUS, HAXOAUTh T€OMETPUUYECKHE
BEJIMYMHBI(JUIMHA, YTOJI, TUIOIA/lb, 00bEM) IIPHU PEILICHUN
3aJja4d U3 ApYrux y4eOHBIX NPEIMETOB U U3 pealbHOU
KHU3HU;

IIpy 17 ymeTh cBOOOHO ONIEPUPOBATH MOHATUSIMH:
NPSMOYTOJIbHASI CHCTEMa KOOPMHAT, BEKTOD,
KOOP/AMHATBI TOUYKH, KOOPIAMHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOU3BEACHNE BEKTOPA HA YUCIIO, PA3JIOKEHUE
BEKTOpa 1o 0a3ucy, CKaJIIpHOe MPOU3BEICHHE, BEKTOPHOE
MIPOM3BEICHUE, YTOII MEKIY BEKTOPaAMH; YMEHUE
UCIOJIb30BaTh BEKTOPHBIM U KOOPIMHATHBIA METOA JUIs
pelIeHHs TeOMETPUYECKUX 3314 U 33/1a4 IPYTHUX




Y4eOHBIX MIPEMETOB;

IIPy 18 ymeTh Mo€IMpOBaTh peaibHbIE CUTYallUH Ha
SI3IKE€ MATEMATUKH; COCTABJISITH BBIPAXKEHUS, YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHIO 3a]1a4H,
HCCIIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM
anmapara anreOpbl, UHTEPIIPETUPOBATH MTOJYYESHHbII
pe3yibTaT; CTPOUTh MAaTEMATHUYECKUE MOJIENU C TIOMOIIbIO
F€OMETPUUYECKUX MTOHATUI U BEJIUYHH, pELIaTh CBA3aHHBIC
C HUMU IIPAKTUYECKUE 3a/1a4U; COCTABIIATh
BEPOSITHOCTHYO MOJIENIb U UHTEPIPETUPOBATH
MOJIYYEHHBIN pe3yJIbTaT; peliaTh MPUKIIAIHbIC 3a]a4n
CpeCcTBaMU MaTEMAaTUYECKOIO aHAJIU3a B TOM YHUCIIE
COILMATTbHO-D)KOHOMUYECKOTO U (PU3MUECKOTO XapaKTepa,
ITPy 19 ymeTb BBIOUPATh MOIXOIAIIANA METO ISt
pelieHus 3ajlayu; MOHMMaHNue 3HAYMMOCTH MAaTEMAaTUKH B
M3YYEHHUU MTPUPOIHBIX U OOIIECTBEHHBIX MTPOLIECCOB U
SIBJICHUI; YMEHHUE PaclO3HABaTh MPOSBICHUE 3aKOHOB
MaTE€MAaTHKHU B UCKYCCTBE, YMEHUE TPUBOAUTH MPUMEPHI
MaTE€MaTHUYECKUX OTKPBITHI PyCCKOM U MUPOBOU
MaTeMaTHUYECKOU HayKH

OK 02. Vcnonb3oBaTh
COBpPEMEHHBIE CpPE/ICTBA
IIOMCKa, aHaIM3a U
UHTEpIIpeTalun
uHpOpMaIUU U
uHGOpPMaIlIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
npogeccuoHaNIbHON
NeSITEIbHOCTH;

JIP 33 chopMHUpOBAaHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKHU 1 00ILIeCTBEHHOM MPaKTUKH, OCHOBAaHHOTO Ha
JMasore KyJiabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIUKYJIBTYPHOM MUDE;

JIP 34 coBepilleHCTBOBaHUE A3bIKOBOM U YUTATEIHCKOU
KYJBTYPBI KaK CPEJICTBA B3aUMOJCHCTBUS MEKTY JIFOIbMHU
Y TTO3HAHUS MUPA;

JIP 35 oco3HaHue IEHHOCTU HayYHOU AESITEbHOCTH,
TOTOBHOCTb OCYILIECTBIISATh IPOEKTHYIO U
HCCIIEIOBATENbCKYIO S TEIbHOCTh UHAUBUAYAIbHO U B
rpyIre.

MP 21 BnaseTh HaBBIKAMU MOJIYYEHUS] HHOOPMAIIUHU U3

IIP6 05 ymeTb onepupoBaTh MOHATUSIMU: PAllHOHATbHAS
GbyHKUUMsA, MOKa3aTenbHas GYHKLUA, CTeNeHHas QyHKINS,
norapupmuuecKkast GyHKIHUs, TPHTOHOMETPHUYECKUE
dbyHkmH, 00paTHbIEe QYHKIIMHA, YMETh CTPOUTH rpaduKu
M3yYeHHBIX (DYHKIHIA, UCTIONB30BaTh rpaduku mpu
U3yYEHHUH MIPOLECCOB U 3aBUCUMOCTEH, ITPU PELICHUN
3a7a4d U3 IPYruX Y4eOHBIX MPEIMETOB U 3a/1a4 U3
peanbHOM JKHU3HU; BhIpakaTh (pOopMysiaMu 3aBUCUMOCTH
MEX]Ty BETHUYNHAMU;

Py 07 ymeTb onepupoBaTh MOHATUSIMU: TOXKIECTBO,
TOKIECTBEHHOE Tpeo0pa3oBaHme, ypaBHEHNE,
HEpaBEHCTBO, CUCTEMa YpPaBHEHUI U HEPABEHCTB,
PaBHOCHIJIBHOCTh YPaBHEHHUH, HEPABEHCTB M CHCTEM,




HMCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO
OCYIIECTBIISATh IOUCK, aHAIN3, CHCTEMATU3aLUIO U
WHTEPIIPETANNIO HHPOPMAITIH Pa3IUYHbIX BUIOB U (HOpM
MIpe/ICTaBIICHHUS;

MP 22 co3aaBaTh TEKCTHI B pa3IMIHBIX (popmaTax c
y4eTOM Ha3zHaueHUs HHPOpPMALIUU U LIETIEBOU ayAUTOPUH,
BBIOMpast ONTUMANIBHYIO (POPMY MpECTaBICHUS U
BU3YaJIN3alUy;

MP 23 ouieHHBaTh JOCTOBEPHOCTb, JIESTUTUMHOCTh
nH(pOpMalliU, €€ COOTBETCTBHE IIPABOBBIM M MOPAJILHO-
ATUYECKUM HOpPMaM;

MP 24 ucnonb30BaTh CpeicTBAa HHPOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
3aj1a4 ¢ coOI0ieHNEeM TPpeOOBaHUI S3PrOHOMUKH, TEXHUKU
0€30MMacHOCTH, TUTUEHBI, PECYPCOCOepeKEeHHs, TPABOBBIX
Y ATHYECKUX HOPM, HOpM WH(OPMAITMOHHON
0€e30IaCHOCTH;

MP 25 BnajieTh HaBbIKAMU PAClO3HABAHUSI U 3AIUTHI
nHpopmanuu, nHOOPMAITMOHHOW 0€301TaCHOCTH

panroHaIbHbBIC, HPpPAIIMOHANIbHBIC, IOKA3aTeNIbHBIE,
CTENEHHbIE, Jorapu(pMUUECKUe, TPUTOHOMETPUUECKHE
ypaBHEHHsI, HEPAaBEHCTBA U CHCTEMbI; YMEHHUE PelaTh
YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IOMOLIbIO
Pa3NIUYHBIX IPUEMOB; pelIaTh YpaBHEHHs, HEPABEHCTBA U
CHCTEMBI C MTApaMeTPOM; IPUMEHATh YPaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI ISl PELICHUS MAaTEMaTHUECKUX
3ajJjay ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIaCTel HAyKU U peallbHON
KHU3HH,

IIPy 16 ymeTb cBOOOIHO OTIEpUPOBATH TOHATUSIMU
JBUKEHME, TapaJuIeIbHbIA IEPEHOC, CHMMETPHSI Ha
IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, IPe0OpazoBaHUe
no00usi, moto0HbIe (GUTYPBI; YMEHUE PACTIO3HABATH
paBHbIE U IOJOOHBIE (PUTYPBI, B TOM YHUCIIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYPE; YMEHUE UCII0JIb30BaTh
reoMeTPHUUECKUE OTHOIIEHUS, HAXOAUTh T€OMETPUUYECKHE
BEJIMYUHBI(JUIMHA, YTOJI, TUIOIA/lb, 00bEM) IIPHU PEILICHUN
3aJja4d U3 ApYrux y4eOHBIX NPEIMETOB U U3 pealbHOU
KHU3HU;

OK 03. [InanupoBaTh 1
pean30BHIBATH
cOOCTBEHHOE
npodecCHoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
TPEANPUHUMATEIECKY IO
NESITSIIEHOCTh B
npodeccuonanbHoOM chepe,
WCIIOJIb30BATh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH
B PA3JIMYHBIX )KU3HCHHBIX
CUTYAIIUsX;

JIP 12 chopMHUpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATHUYECKOT0 MOBEICHNUS;

JIP 13 criocoOHOCTh OLIEHUBATh CUTYAIIUI0 U NIPUHUMATD
OCO3HaHHUE PEUICHUs, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

JIP 14 oco3HaHMe JIUYHOTO BKJIaJa B TOCTPOEHUE
YCTOMYMBOTO OYIyIIEro;

JIP 15 0TBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTENSIM U
(unn) IpYrUM 4jeHaM CEMbHU, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSATHUS [ICHHOCTEH CEMEMHOM KU3HU B
COOTBETCTBUU C TPATUIIUAMH HapoaoB Poccuu;

MP 36 caMOCTOSTENEHO OCYIIECTBIATH MO3HABATEIHHYIO
JIESITEIbHOCTb, BBISBIISITH MIPOOJIEMBI, CTABUTD U

IIP6 03 ymeTb onepupoBaTh MOHATUSIMU: PALIIOHATIBLHEIE,
UppalMoHaIbHbIe, TOKa3aTeNbHbIE, CTENICHHBIE,
JorapupMUUECKue, TPUTOHOMETPUYECKIE YPAaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI;

ITP6 10 ymeTs onepupoBaTh NOHATUSMU: MHOTOTPaHHUK,
CeueHre MHOTOTPaHHUKa, Ky0, Mapajienenumne, mpu3ma,
nupamMuia, Urypa u NOBEpXHOCTh BPALLEHUS, IUITUHP,
KOHYC, 1ap, cepa, ceueHus: GuUrypsl BpalieHus,
IJIOCKOCTb, Kacaromascs cepsl, IUIMHIPA, KOHYCA,
IUIOIA/Ib TOBEPXHOCTH MTUPAMHUIBI, TPU3MBIL, KOHYCA,
[WIAH]IPA, TUI0IAab chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapaJuleNienune1a, TUPaMuIbl, TPU3MBL,
LWJIMHJIpa, KOHYCa, I1apa; YMeHue n300paxkarhb




(dbopMynHupoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHON
NEeSITeIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

MP 37 caMOCTOSTENILHO COCTAaBIAT IJIaH PELICHUS
MPOOGJIEMBI C YY€TOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEICTABIICHUN;

MP 42 naBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh
KOPPEKTHUBHI B JIEATEILHOCTD, OLIEHUBATH COOTBETCTBHE
PE3yJIbTAaTOB LESAM

MP 43 BnajeTh HaBBIKAMU TIO3HABATEILHOU peICKCUN
KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX
MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM; UCIIOIH30BAThH
npueMbl pediiekcuu i OLIEHKH CUTYaIllH, BEIOOpa
BEPHOT'O PEILICHHUS;

MP 44 ymeTh o1leHUBaTh PUCKH U CBOEBPEMEHHO
MIPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

JIP 38 copMHupOBaHHOCTH BHYTPEHHEH MOTHBAIIUH,
BKJTIOYAIOIIUN CTPEMIICHHE K JIOCTHKEHUIO 11€JIU U yCTeXy,
ONITHMU3M, HHUIIUATUBHOCTh, YMEHUE JEHCTBOBATS,
HWCXOJS U3 CBOMX BO3MOYKHOCTEH;

JIP 39 chopMHpOBaHHOCTH AMITATHUH, BKIFOYAFOIICH
CIOCOOHOCTh MOHUMATh YMOIIMOHATIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUH
KOMMYHHKAITUH, CIIOCOOHOCTh K COYYBCTBHUIO U
COTEepEKUBAHHIO;

JIP 40 chopMHUPOBAaHHOCTH COITMATBHBIX HABBIKOB,
BKJTIOYAIOIIUX CITIOCOOHOCTDH BBICTPAUBATh OTHOIIICHUS C
JIPYTUMU JTIOJbMU, 3a00TUTCS, TIPOSIBIIATh UHTEPEC U
pazpemath KOHGIUKTHI

MHOT'OTPaHHUKHU U MTOBEPXHOCTH BpPAIICHUS, UX CEUCHUS
OT PYKH, C TIOMOIIIbIO YEPTEKHBIX HTHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJICTB; YMEHHE Paclo3HaBATh
CUMMETPHIO B IPOCTPAHCTBE; YMEHUE paclO3HaBaTh
MpaBUIIbHBIE MHOTOTPAHHUKH;

ITP6 13 ymeTh oneprpoBaTh MOHATHUAMHU: TPSIMOYTOJIbHAS
CUCTEMa KOOPJIMHAT, KOOPJIMHATHI TOYKH, BEKTOP,
KOOPJMHATHI BEKTOPa, CKAISIPHOE MPOU3BEACHUE, YTOJI
MEXKy BEKTOpaMH, CYMMa BEKTOPOB, ITPOU3BEICHUE
BEKTOpPA Ha YHCII0; HAXOIUTH C MIOMOIIBIO0 U3YYEHHBIX
(bopMyIT KOOPIMHATHI CEPEAMHBI OTPE3KA, PACCTOSTHHE
MEX/1y ABYMS TOUKAMH;

OK 04. O PexTuBHO
B3aUMO/ICHCTBOBATh U
paboTath B KOJUIEKTHBE U
KOMaH/IE;

MP 09 BnaseTh HaBBIKAMU y4€OHO-MCCIIEI0BATEIHCKON
MIPOEKTHOM M COIMANIbHOM IeATEIbHOCTH;

MP 30 noHrMaTh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA
KOMaHIHOW ¥ UHIUBUIYaTbHOU paboThI;

MP 32 npuHuMaTh 11eJIM COBMECTHOU JESTEILHOCTH,

IIP6 8 ymeTs onepupoBaTh NOHITHIMU: CITyYalHBIN OTIBIT
U CIIy4aifHOe COOBITHE, BEPOSTHOCTh CIYYaitHOTO
COOBITHS, YMEHHUE BBIYHCIISATH BEPOSTHOCTH C
UCIONIb30BaHNEM TpadUIeCKUX METOI0B; TIPUMEHSATh
(hOpPMYJIBI CITO’KEHHUSI U YMHOYKCHHS BEPOSITHOCTEH,




OpPraHM30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 110 €€
JIOCTHUKEHHIO: COCTABJIATH IJIaH ICUCTBUM, PACTIPECTATh
POJIH ¢ Y4ETOM MHEHHUH yYaCTHUKOB, 00CYXIIaTh
pe3yJIbTaThl COBMECTHON PabOTHI;

MP 07 KOOpAMHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSX
pEeabHOTO, BUPTYAJIIbHOTO 1 KOMOMHUPOBAHHOTO
B3aHUMOJICHCTBHUS;

MP 35 ocymecTBIISITh TO3UTUBHOE CTPATETUYECKOE
IIOBE/ICHNE B PA3IMYHBIX CUTYaLUsX, IPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM

MP 45 npyuHUMaTh MOTHUBBI U ApIYMEHTBI JPYTHX JII0AeH
IIPU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;

MP 48 npusHaBaTh CBOE MPaBO U MPABO APYTUX JIOJEH HA
OIINOKHU;

MP 49 pa3BuBaTh CIOCOOHOCTH TOHUMATH MUP C TIO3ULIUU
JIPYroro 4yenoBeKa

KOMOUHATOpHBIE (DaKThI U (OPMYIIBI IPH PEILICHUH 331a4;
OLIEHUBATh BEPOSTHOCTH PEATILHBIX COOBITUI; 3HAKOMCTBO
CO CITy4aifHBIMHU BEJTMYMHAMH; YMEHUE IPUBOIUTH
IIPUMEPBI MOSIBJIIEHUS 3aKOHA OOJIBLINX YUCEIl B
MPUPOHBIX U OOIECTBEHHBIX SIBICHUSX;

ITPy 06 ymeTb CBOOOTHO OTIEPUPOBATH TOHATUSIMU:
CTETIEHb C LEJIBIM [TOKa3aTelIeM, KOPEHb HaTypaIbHOM
CTEIIEHH, CTENEHb C pallMOHAJIbHBIM I0Ka3aTeNEM,
CTETIeHb C JCHCTBUTENFHBIM MIOKa3aTelIeM, Jiorapuhm
qucia, CUHYC, KOCUHYC M TaHI€HC ITPOM3BOJIBHOTO YHCIIa;
ITPy 08 ymeTs CBOOOHO OIIEPUPOBATH MOHATHAMHU:
rpaduk GyHKIMH, oOpaTHAs QYHKIINS, KOMITO3UITUS
byHKUMH, TUHEWHAs QYHKUUS, KBaJApaTUIHas QyHKIHA,
cTeneHHast QyHKIM ¢ LeJIbIM [oKa3aTeseM,
TpUTOHOMETpHUYECKHe (QDYHKIMH, 0OpaTHBIE
TPUTOHOMETpHUUECKUE (PYHKIMH, TOKa3aTeabHas U
norapudpmuueckast yHKINH; yMEHHE CTPOUTH Tpaduka
(yHKIHHA, BRITTOTHATE IPeoOpa3oBaHus rpaduKoB
(GyHKIMH; YMEHHE UCTIONb30BaTh rpaduku GyHKIMNA 115
M3y4YEeHUs IPOLIECCOB U 3aBUCUMOCTEH MPH peIlIeHUH
3a7a4d U3 IPYTuX y4eOHBIX MPEIMETOB U U3 pealbHON
’KM3HM; BBIpAXaTh (GOPMyIaMU 3aBUCUMOCTH MEXKY
BEJIMYMHAMU; CBOOOTHO OTIEPUPOBATH MOHATHAMHU:
YETHOCTh (P)YHKILIUH, IEPUOAUNIHOCTD (DYHKIIUH,
OrpaHUYEHHOCTH (PYHKIIUH, MOHOTOHHOCTH (DYHKITUH,
SKCTpeMyM (YHKIMHU, HanbobllIee 1 HauMEeHbIlee
3Ha4YeHHEe PYHKINU HAa IPOMEKYTKE; YMETh TIPOBOJUTH
uccieoBaHie QyHKIMM; YMETh MCIIOJIb30BaTh CBOMCTBA
u rpaduku QyHKIMH U1 pEeLICHUs] YPaBHEHUH,
HEpaBEHCTB U 3aJ1ay C apaMeTpaMu; U300pakaTh Ha
KOOPJMHATHOM IJIOCKOCTH MHOKECTBA PELICHUI
ypaBHEHHH, HEPABEHCTB U MX CHCTEM;

OK 05. OcymiecTBisITh

JIP 16 screTrnyeckoe OTHOUIEHHE K MUPY, BKJIIOUas

ITPy 12 ymeTh onepupoBaTh HOHATUSMU: CpPEJIHEE




YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHKAITAIO HA
rOCYJJapPCTBEHHOM SI3bIKE
Poccuiickoit denepaiuu ¢
y4eToM 0COOeHHOCTEN
COLIMAILHOIO U
KYJIbTYPHOT'O KOHTEKCTA;

ACTETUKY ObITa, HAYYHOT'O M TEXHUYECKOT'O TBOPUECTBA,
CHOpTa, TpyJa 1 OOIIECTBEHHBIX OTHOILLIEHUH;

JIP 17 criocoOHOCTh BOCTIPUHUMATH Pa3IHYHbIC BUJIBI
HCKYCCTBA, TPAJAULIUU U TBOPUYECTBO CBOETO U JPYTHUX
HapoJI0B, OIYIIATh YMOLIMOHAIILHOE BO3/IEUCTBHE
UCKYCCTBA;

JIP 18 y0ex1eHHOCTh B 3HAYUMOCTH VISl TMYHOCTH H
o01iecTBa 0TEUeCTBEHHOTO U MUPOBOI'O UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAIUIIUN U HAPOJHOTO
TBOPYECTBA;

JIP 19 roTOBHOCTb K CAMOBBIPA)KEHUIO B Pa3HbIX BUIAX
HCKYCCTBA, CTPEMJICHHE TPOSIBIISATH KaUeCTBa TBOPUYECKOM
JUYHOCTH;

MP 26 ocymiecTBiIsTh KOMMYHHUKAITUU BO BCeX cepax
KU3HH,

MP 27 pacnio3HaBaTh HeBepOaIbHBIC CPEACTBA OOIIECHUS,
IIOHMMATh 3HAUYEHUE COLMANIbHBIX 3HAKOB, PACIIO3HABATb
MPEANOCHUTKY KOHPIUKTHBIX CUTYaIMi U CMSATYATh
KOH(JINKTHI;

MP 29 pa3BepHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY
3pEHUSl C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

apupMeTHIeCKOe, MeIMaHa, HauOoJbIllee U HAUMEHBIIIEe
3HA4YeHUs, pa3Max, AUCIEePCusi, CTaHIaPTHOE OTKIIOHEHUE
YHCIIOBOTO HA0OPa; yMETh U3BJIEKATh, HHTEPIPETUPOBATH
MH(pOPMaLNIO, IPEACTAaBICHHYIO B TAOJIUIAX, HA
JauarpaMmax, rpagukax, OTpa)xarollyro CBOHCTBa
peabHbIX MIPOLECCOB U ABJICHU; IPEICTABIATD
MH(POPMALIKIO C TIOMOUIBIO TAOIUI] U AHATPAMM;
UCCIIeI0BaTh CTATUCTUYECKUE IaHHbIE, B TOM YHCIIE C
PUMEHEHHEM TPaQUUECKUX METOAOB U SIEKTPOHHBIX
CPEACTB;

ITP6 09 ymeTs onepupoBaTh NOHATUSAMU: TOUKA, IPSIMas,
IUIOCKOCTB, IPOCTPAHCTBO, IBYTPaHHBIN yrod,
CKPEILMBAIOIINECS IPSIMBbIE, TAPAIIIEIIBHOCTD U
HEPIEHANKYJISAPHOCTD MPSIMBIX U INIOCKOCTEH, Yo
MEXTy TIPSIMBIMH, YTOJI MEX/Ty MPSIMOH H IIIOCKOCTBIO,
YTOJI MEXKIY INIOCKOCTSIMH, PACCTOSHUE OT TOUKHU 10
TUIOCKOCTH, PACCTOSTHUE MEXKIY MPSMBIMHU, PACCTOSIHHE
MEX]y IUIOCKOCTSAMH; YMETh UCIOIb30BATh IPU PELICHUN
3a71a4 U3y4eHHbIe (PaKThI U TEOPEMBI TUTAHUMETPHH;
YMEHHE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO
MUDA;

OK 06. ITposiBisiTh
IPaKJaHCKO-
NaTPUOTUYECKYIO MO3UIHIO,
JEMOHCTPHUPOBATH
OCO3HaHHOE MOBE/ICHUE Ha
OCHOBE TPaJULIMOHHBIX
00I1eYeT0BEYECKUX
IIEHHOCTEH, B TOM UHCIIC C
y4eTOM rapMOHM3ALUN
MEKHAIMOHAJIbHBIX U
MEXPEJIUTUO3HBIX
OTHOILUEHUH, TPUMEHSATh

JIP 02 oco3HaHue CBOMX KOHCTUTYLIMOHHBIX MIPaB U
00513aHHOCTEH, yBaKEHHE 3aKOHA U TIPABOTIOPSIKA;
JIP 03 npuHsATHE TPAIUIIMOHHBIX HAIIMOHAIBHBIX
00IIIeYeIOBEUECKUX TYMAHUCTUIECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

JIP 04 roTOBHOCTH IPOTUBOCTOSATH UAECOTOTHH
JKCTpPEeMH3Ma, HallMOHAIN3Ma, KceHohoOuu,
JTUCKPUMMHALINY TI0 COITUATBHBIM, PETUTHO3HBIM,
PacoBbIM, HAIIMOHAIBHBIM MPU3HAKAM;

JIP 05 roToBHOCTH BECTH COBMECTHYIO JI€ATEIHHOCTh B
MHTEpecax rpakJaHCKOTo 00IecTBa, y4aCTBOBATh B
CaMOYTPaBJICHUU B 00111€00pa30BaTEIbHON OPraHU3allid U

IIP6 12 yMeTh onepupoBaTh NOHATUSIMU: IPSIMOYTOJIbHAS
CHCTEMa KOOPJUHAT, KOOPAUHATHI TOUKH, BEKTOP,
KOOPJMHATHI BEKTOPa, CKAISIPHOE MPOU3BEACHUE, YTOI
MEX/1y BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHUE
BEKTOpPA Ha YHCII0; HAXOIUTH C MOMOIIBIO0 U3YYEHHBIX
(bopMyIT KOOpAMHATHI CEPEANHBI OTPE3Ka, PACCTOSHHE
MEX1y ABYMS TOUKAMH;

ITP0 14 ymeTs BbIOMpaTh MOAXOAAIIUN U3yUYEHHBIH METOT
JUTSL pEIICHUS 3a/1a4H, PAcIlO3HaBaTh MaTeMaTHUECKHE
(baKThl 1 MaTEMaTHYECKHE MOJICIIN B TIPUPOIHBIX U
OOIIECTBEHHBIX ABICHUSX, B UCKYCCTBE; YMEHHUE
IPUBOJUTH MPUMEPHl MATEMaTHYECKUX OTKPBITUI




CTaHJapThI
AHTUKOPPYILIMOHHOTO
IIOBE/ICHNUS;

JETCKO-IOHOIIECKUX OpraHU3alMsIX;
JIP 06 ymeHnue B3aMMOJICCTBOBATh C COLIMATILHBIMU
WHCTPYMEHTAMH B COOTBETCTBUU C MX (QYHKIIUIMU U
Ha3HA4YCHHEM;

JIP 07 roTOBHOCTh K T'yMaHUTapHON U BOJIOHTEPCKOM
NEeSATEIbHOCTH;

JIP 08 cchopMHUPOBAHHOCTH POCCHIICKOMN TpaTaHCKOU
WJEHTUYHOCTH, IATPUOTU3MA, YBAXKEHHUS K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTH niepea Pounoil, ropioctu 3a
CBOM Kpai, CBOIO POJIMHY, CBOM SI3bIK U KYJIBTYPY,
MPOIILJIOE U HACTOSAIIEE MHOTOHALIMOHAIBLHOTO Hapoa
Poccun;

JIP 09 11eHHOCTHOE OTHOILIEHHUE K TOCYJapCTBEHHBIM
CUMBOJIaM, UICTOPUYECKOMY U IPUPOTHOMY HACJIEJIUIO,
MaMsSITHUKaM, TPaJuLIUsIM Hapo 0B Poccuu, TOCTHREHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE TEXHOIOTHUAX U

TpyZAe;

JIP 10 uaeitHas yOe€HHOCTh, TOTOBHOCTD K CITYKEHHUIO U
3aI[UTEe OTEYECTBA, OTBETCTBEHHOCTH 32 €r0 CyAb0Y;

MP 09 oBiajieHre HaBBIKAMHU Y4eOHO-HCCIISIOBATEHCKOM,
IIPOEKTHOM M COLUAIILHOM NESATEIIbHOCTH

POCCUICKON U MUPOBOM MaTeMaTU4ECKON HAYKH;

I1P6 08 ymMeTh onepupoBaTh NOHATUSIMU: CITyYalHbBIN
OITIBIT U CIIy4YaiiHOe COOBITHE, BEPOATHOCTh CIIy4aifHOrO
COOBITHS; YMETh BBIUUCIIATH BEPOSITHOCTD C
UCTIOJIb30BaHUEM IPahUIECKUX METOJIOB; IPHUMEHSTh
(bopMyJIBI CIIOKEHHSI U YMHOKEHHSI BEPOATHOCTEH,
KOMOUHATOpHBIE (DaKTHI U (OPMYIIBI IPH PEILICHUH 33a4;
OLIEHUBATh BEPOSATHOCTH PEATILHBIX COOBITUI; 3HAKOMCTBO
CO CIIy4YaillHbIMU BEJIMUYMHAMU; YMEHUE IPUBOAUTD
IIPUMEPBI MOSIBJIICHUS 3aKOHA OOJIBLINX YUCEIl B
MPUPOHBIX U OOIECTBEHHBIX SIBICHUSX;

OK 07. ConeiicTBOBaThH
COXPaHEHUIO OKPYKaroLen
Cpelbl,
pecypcocOepekeHHtIo,
NPUMEHATH 3HaHUS 00
W3MCHCHHUHU KITUMaTa,
MPUHIIUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHTYAITUSX;

JIP 30 He npyHUMATH ACHCTBHS, TPUHOCSIIEE BPE
OKpYKarollei cpee;

JIP 31 ymeTh MPOTHO3UPOBATH HEOIArONIPUSATHEIC
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMBIX
JEUCTBUM, IPEOTBPALIATh UX;

JIP 32 pacmipuTh OMBIT ACSATEIBHOCTUA IKOJIOTUYECKON
HaIpaBJIEHHOCTH;

MP 05 pa3pabaTbIBaTh IUTaH PEUICHUS TIPOOIEMBI C yI4ETOM
aHaJIM3a UMEIOIINXCA MAaTepUAIbHBIX U HEMaTepUaIbHBIX
pecypcos;

MP 17 ocyuiecTBAATh LEIEHANPABICHHBINA TOUCK
TepeHoca CpeJICTB U CIIOCOOOB JCHCTBHUS B

ITP6 04 ymeTh onepupoBaTh MOHATUSIMU: (QYHKIIHS,
HenpepbIBHAS PYHKIIHSI, TPOU3BOJIHAS, TIEPBOOOpa3HAs,
OTpeieNIEHHBIA HHTETPAIT; YMETh HAXOIUTh MPON3BOIHbBIE
AJIEMEHTAPHBIX (PYHKINN, UCTIONB3YS CIIPABOYHEIC
MaTepUabl; UCCIENOBATh B MPOCTEUIIINX CITydasix
(GYHKITUM HA MOHOTOHHOCTh, HAXOIUTh HAOOJIbIIEE U
HauMEHbIIIee 3HaYeHNe PYHKIIMIL; CTPOUTH TpaduKu
MHOT'OYJIEHOB C MCIIOJIb30BAaHUEM arrapara
MaTEeMaTHYeCKOT0 aHAJIN3a; IPUMEHSITH MPOU3BOAHYIO
MIPU PEILICHUH 3a/1a4 Ha ABUKEHUE; PEIIaTh MPAKTHKO-
OpUEHTHPOBAHHBIC 33]]a4l HA HAOONbIIIee M HaUMEHbIIIee
3HAYCHMsI, HA HAXOXKJICHUE MyTH, CKOPOCTU U YCKOPEHHS;




po(ecCHOHATLHYIO CPEey;

MP 18 ymeTh NE€pEeHOCUTh 3HAHUS B MO3HABATENIBHYIO U
MPAKTUYECKYI0 00IaCTH KU3HEACATEILHOCTH,

MP 34 npennaraTh HOBbIE POEKTHI, OLICHUBATH UJICU
MO3ULIMM HOBU3HBI, OPUTMHAJIBHOCTH;

MP 38 naBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh
KOPPEKTHUBHI B JIEATEILHOCTD, OLIEHUBATH COOTBETCTBHE
pPE3YIBTATOB IEJISIM

IIp6 11 ymets onepupoBaTh NOHATHIMU: IBUKEHUE B
MPOCTPAHCTBE, MOA00HBIE GUTYPHI B POCTPAHCTRE;
KCIOJIb30BaTh OTHOLIEHHE TUIOIIAJICH IIOBEPXHOCTEN U
00beMOB MTOAOOHBIX (PUTYp MPHU PEIICHUH 3a/aY,

ITP0 12 ymeTh BBIUUCIATh T€OMETPUUECKUE BETNUMHBI
(nmuHa, yrou, IIomab, 00beM, IIoNIalb TOBEPXHOCTH),
MCTIOJIb30BaTh H3y4YCHHbIE (DOPMYJIIBI U METOJIBL;

IIK 1.1. BemonHsTh
IIOJIEBEIC I'€0JIC3UNYECKHE
paboThI Ha
MIPOU3BOICTBEHHOM
y4acTKe.

JIP 25 roToBHOCTH K aKTUBHOM JIEITECIILHOCTH
TEXHOJIOTMYECKOM U COLMaIbHON HAIPAaBICHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, TNIAHUPOBATH U
CaMOCTOSITEJIBHO BBINIOJIHATH TAKYIO AESATEIbHOCTD;

JIP 29 rutanupoBaHuE U OCYILIECTBIICHUE JEHCTBUN B
OKpY’KalolIllel cpejie Ha OCHOBE 3HaHUS Leneit
YCTOMYHMBOTO Pa3BUTHS YEIOBEUECTBA;

MP 07 koOpIUHUPOBATH U BBITIOIHATH PA0OTY B YCIOBHSIX
peasbHOTO, BUPTYATHLHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBUS;

MP 11 oBnajieHre BUIaMH JIEATEILHOCTH TI0 MOTYUYEHHUIO
HOBOTO 3HAHMSI, €0 UHTEPIIPETAIINU, TPEOOPA3OBAHUIO U
MIPUMEHEHHUIO B PA3JIMUHBIX YUYECOHBIX CUTYAIHUSIX, B TOM
YHCclie IPU CO3aHUU YUeOHBIX U COI[MAIbHBIX TPOEKTOB

ITPB 04 ymeTs onepupoBaTh MOHATUAMU: QYHKIUS,
HenpepbIBHas QYHKIMS, TPOU3BOIHAs, IEPBOOOpa3Has,
OIpe/ieNIEHHbI HHTETPpaJl; yMETh HAXOUTh MPOU3BOIHbBIE
3JIEMEHTAPHBIX (PYHKIMHA, UCIIONB3YS CIIPABOYHbIE
MaTepUaIbl; UCCIEI0BATh B MPOCTEUIINX CIIydasiX
(GYHKIMH HA MOHOTOHHOCTb, HAXOAUTh HAUOOJIbIIEE U
HauMeHbIlIee 3HaYeHNe PYHKIINIA; CTPOUTh rpaduKku
MHOT'OYJIEHOB C UCIIOJIb30BAaHUEM arrapara
MaTeMaTHYECKOI0 aHAJIN3a; IPUMEHSATH POU3BOIHYIO
IIPY PELIeHNH 33/1a4 Ha ABM)KEHHE; pelaTh PaKTUKO-
OpPHEHTUPOBAHHBIE 33/1a4M Ha HanOOJIbIIee U HAaUMEHbIIIee
3HA4YEHUs1, Ha HAXOKICHUE IyTH, CKOPOCTU M YCKOPEHHUS;
ITP6 09 ymeTs onepupoBaTh NOHATUSMU: TOUKA, IPSIMas,
IUIOCKOCTB, POCTPAHCTBO, IBYTPaHHBIN yrod,
CKPEILMBAIOIINECS IPSMBbIE, TAPAIIIEIIBHOCTD U
NEePIEHINKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, YroJ
MEX/1y TIPSAMbIMH, YTOJI MEXAY IPSIMOM U IIIOCKOCTHIO,
YTOJI MEXKIY INIOCKOCTSIMH, PACCTOSHUE OT TOUKHU 10
IJIOCKOCTH, PACCTOSIHUE MEXTy NPSMBIMH, PACCTOSTHUE
MEX]y IUIOCKOCTSIMHU; YMEHHE UCIOJIb30BaTh MPU
peleHnH 3a7a9 N3y4eHHbIe (DaKThl U TEOPEMBI
IUIAaHUMETPHUH; YMEHUE OLICHUBATh pa3Mepbl 00bEKTOB
OKPY’KalOIIEero MUpa;

ITP6 10 ymeTs onepupoBaTh MOHITUSMU: MHOTOTPaHHUK,
CeueHHe MHOTOIpaHHMKA, Ky0, Napajiesienune], mpusma,




nupamMuia, GUrypa 1 moBepXHOCTh BPALICHHUS, IIUITHHID,
KOHYC, 1m1ap, cdepa, ceueHust GUrypsl BpaleHus,
IUIOCKOCTB, Kacaromasics cepbl, HMINHAPA, KOHYCA,
IUIOIIAb TOBEPXHOCTH MUPAMU/IbL, IPU3MBI, KOHYCA,
WIMH]PA, TUI0aab chepsl, 00beM Kyoa,
IPSMOYTOJIBHOTO Napajulesenuneia, MMpaMu/bl, IPU3MBL,
WINHAPA, KOHYCA, [1apa; YMEHHEe U300pakaTh
MHOTI'OI'PaHHHUKH U IOBEPXHOCTH BPAILIEHUS, UX CEUEHHUS
OT PYKH, C TIOMOILIbIO YEPTEKHBIX HTHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJCTB; YMEHUE PACIIO3HABATh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE pacliO3HaBaTh
[IPaBUJIbHBIE MHOTOTPAHHUKHY;

ITP6 12 ymeTh BBIUUCIATH TE€OMETPUUECKUE BETNUMHBI
(uMHa, yrou, miowmaab, 00beM, MI0LIAlb IOBEPXHOCTH),
MCIIOJIb30BaTh U3y4YE€HHbIE (POPMYJIIBI U METOIBL;

IIP6 13 yMeTh onepupoBaTh NOHATUSIMU: MIPSIMOYTOJIbHAS
CHUCTEMa KOOPJIUHAT, KOOPAUHATHI TOUKH, BEKTOP,
KOOP/IMHATBI BEKTOPA, CKAJIIPHOE MPOU3BEIEHHUE, YTOI
MEX/1y BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHUCJI0; HAXOIUTh C TIOMOIIbIO H3YYEHHBIX
(bopMys KOOpAMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHHE
MEXy IBYMs TOUKaMH;

ITP6 14 ymeTs BBIOMpATH MOAXOISIINI U3YYSHHBIH METOA
JUIsl peLIeHus 3a1a4M, paclio3HaBaTh MaTeMaTHUECKUE
(akThl 1 MaTEMaTUYECKHE MOJICNIN B TIPUPOIHBIX
OOIIIECTBEHHBIX SBJICHUSAX, B UICKYCCTBE; YMEHHE
MIPUBOIUTH TIPUMEPHI MATEMAaTHUECKUX OTKPBITUI
POCCHUICKON 1 MUPOBOM MaTEMATUYECKON HAYKU;

ITPy 08 ymeTs CBOOOHO OTIEPUPOBATH MOHITHAMHU:
rpaduk QyHkuuu, oopatHas GyHKINS, KOMIO3UIIH
byHKUMH, TUHEWHAs QYHKIUS, KBaApaTUIHAS (yHKIIHA,
cTerneHHast QyHKIMS ¢ LeJIbIM [ToKa3aTeseM,
TPUTOHOMETpHUECKHE QYHKIIUHU, OOpaTHbIE




TPUTOHOMETpHUUYECKUE (PYHKIMH, TOKa3aTeIbHAs U
norapudmudeckas GyHKIIMH; YMEHHE CTPOUTH Tpaduka
(byHKUMH, BRIIOIHATH IpeoOpa3oBanus rpaduxkos
(yHKIMA; YMEHHE UCTIOIb30BaTh rpaduKu QyHKIAN TS
M3yYEHUs IPOLIECCOB M 3aBHCUMOCTEH MPH PeIICHUH
3aJjay U3 APYrux y4eOHbIX IPEIMETOB U U3 pealbHOU
YKU3HH; BBIPAXaTh (POpMYJIaMH 3aBUCUMOCTH MEXKILY
BEJIMYMHAMU;

ITPy 14 ymeTs CBOOOHO ONIEPUPOBATH MOHATHAMHU:
TOUKa, MpsMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY,
IJIOCKUH yTOJI, IBYT'PAHHBIN YIoJl, TPEXTPaHHBIA yroJ,
NepEeCEeKarOIINecs, apajuleIbHbIE U CKPELIBAIOIIUECS
npsMble, TapaIJIeTbHOCTh U NEPIICHANKYIAPHOCTD
HPSMBIX M IJIOCKOCTEH, YToJl MEXy IPSAMBIMHU, YOI
MEXy IPSIMOH U TIOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMHU; YMEHHE UCIIOJIb30BaTh MPH PEILIEHUH 3a1a4
M3ydeHHbIE (PaKTHl M TEOPEMBI INIAHUMETPUHN; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MUPE;
YMEHHE ONePUPOBAThH MOHATHAMU: MHOTOI'PaHHHUK,
CeueHHe MHOIOI'paHHMKA, IPaBUJIbHbBII MHOTOTPaHHUK,
npu3Ma, MupamMua, GUrypa u moBEpXHOCTh BpaIllCHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTU
CEUEHHUs KOHYyca U IIWINHAPA, NapajuieIbHble OCHU WIH
OCHOBAHHIO, CEYEHHE I1apa, INIOCKOCTh, KacaroLascs
cdepsl, TUIUHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOT'OI'paHHMKA, H300pa’kaTh MHOTOTPAaHHUKH, (PUTYPBI U
MOBEPXHOCTH BPAIICHUS, UX CEYCHHUS, B TOM YHCIIE C
MIOMOILBIO AJIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATh
CBOWCTBAa T€OMETPUIECKHUX (PHUTYP, CAMOCTOATEIBHO
(bopMyIMpOBATE OIIPEEIICHUS U3Yy4aeMbIX QUTyp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX M MPH3HAKAX
reoMeTpuuecKux (puryp, 000CHOBBIBATh UM ONPOBEPTaTh
UX; YMEHHUE MPOBOANTH KIACCU(DUKAIIIO PHUTYD 1O




Pa3IMYHBIM MMPU3HAKAM, BHITIOTHATH HEOOXOMMBIE
JIOTIOJTHUTEIbHBIE TIOCTPOCHUS;

ITPy 15 ymenue cBOOOAHO ONEpUPOBATH MOHATUAMHU:
momaas GUrypel, 00bemM GUryphl, BEJIMUYMHA yTJIa,
paccTostHue OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMU, IJIOIIAAb
cdepsl, IO b TOBEPXHOCTH MUPAMHU/IbI, TIPU3MBIL,
KOHYcCa, IMINHIPA, 00beM Ky0a, IpSIMOYToJIbHOTO
napaJiesienunea, IupaMuabl, IPU3MbI, HWIHHIPA,
KOHYca, [lIapa; yMEHHE HaXOJAUTh OTHOILIEHHE 00bEMOB
noJ00HBIX (uUryp;

IIPy 18 ymenue MoaenupoBaTh peajabHble CUTYallud Ha
S3BIKE MAaTEMATHKH; COCTABIISTh BHIPAXKECHUS, YPAaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33/1a4H,
MCCIIEI0BATh MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHHEM
anmapara anreOpbl, UHTEPIPETUPOBATH MMOTYYESHHBII
pe3yabTaT; CTPOUTH MaTEMaTHUECKUE MOJICIH C TIOMOIIBIO
Tre€OMETPUUYECKUX MOHATUH U BETMYHH, PEIIaTh CBI3aHHbIE
C HAMU TPaKTHUECKUE 3a/1a4H; COCTABIIATh
BEPOSTHOCTHYIO MOJIENTb 1 HHTEPIPETUPOBATH
MIOJTYYSHHBIH pe3ysIbTaT; pelaTh MPUKIaTHbIC 3a1a49H
CpeICTBAaMHU MaTeMAaTUYECKOTO aHau3a, B TOM YHCIIe
COIIMAJIEHO-)KOHOMHYECKOTO M (PH3MUECKOT0 XapaKTepa;

IIK 1.2. BBIIOIHATE
TonorpauIecKiue CbeMKU
Pa3IMYHBIX MACIITa0OB.

JIP 25 roToBHOCTH K aKTUBHOM AESITEILHOCTHU
TEXHOJOTUYECKOW U COLIMAIBHOM HAIIPABICHHOCTH,
CIOCOOHOCTh MHUITMUPOBATh, TUTAHUPOBATH U
CaMOCTOATEJIBHO BBIMOJIHAThH TAKYIO JEATEIbHOCTD;

JIP 29 myianupoBaHue U OCYIIECTBICHUE ACHCTBUH B
OKPY’KaIoIlleH cpelie Ha OCHOBE 3HaHUSA Leei
YCTOMUYMBOIO Pa3BUTHUS YEIIOBEUECTBA;

MP 07 KOOpAMHUPOBATH U BHIMOJIHATH pAOOTY B YCIOBHUSX
pEeaNbHOTO, BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO
B3aHUMOJICHCTBHS;

ITPB 04 ymeTs oneprpoBaTh MOHATUAMHU: QYHKIIHS,
HenpepbIBHAS PYHKIIHSI, TPOU3BOJIHAS, TIEPBOOOpA3HAs,
OTIpe/ieNIEHHBIA HHTETPAIT; YMETh HAXOUTh MPON3BOIHbBIE
AJIEMEHTAPHBIX (DYHKIHN, UCTIONH3YS CIIPABOYHEIC
MaTepUabl; UCCIEIOBATh B MPOCTEUIINX CITydasx
(GYHKITUM HA MOHOTOHHOCTh, HAXOJIUTh HANOOJIbIIEE U
HauMEHbIIIee 3HaYeHNe (PYHKIIMIL; CTPOUTH TpaduKu
MHOT'OYJIEHOB C MCIIOJIb30BaHUEM arrapara
MaTEeMaTHYeCKOT0 aHAJIN3a; IPUMEHSITH MPOU3BOAHYIO
P PEIIICHUH 33/1a4 Ha JBUKEHUE; PEIIaTh MPAKTHKO-




MP 11 oBnajieHU€ BUIAMH JIEATEILHOCTH 110 MOTYYEHUIO
HOBOTO 3HAaHMS, €T0 MHTEPIPETAIIUU, TPEOOPA30BAHUIO 1
MIPUMEHECHHIO B PA3JIMYHBIX YUeOHBIX CHUTYAIUSIX, B TOM
YHUCJIE MPU CO3J]aHUN YUY€OHBIX U COITUATBHBIX ITPOCKTOB

OpUEHTHPOBAHHBIC 33]]a4H HA HANOOJbIIIEE M HAUMEHBIIICE
3HAa4YEHUS, Ha HAX0X/IEHNE MyTH, CKOPOCTH U YCKOPEHUS;
ITP6 09 ymeTs onepupoBaTh NOHATUSAMU: TOUKA, IPSIMas,
IJIOCKOCTh, POCTPAHCTBO, ABYTPAaHHBIN yroi,
CKpEUIUBAIOIINECS MPAMbIE, TapAJLIEIbHOCTD U
MEPIEeHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEHN, YTOJl
MEXy MPSMBIMHU, YTOJI MKy IPSIMOU U TJIOCKOCTBIO,
YTOJI MEXKAY TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 10
IJIOCKOCTH, PACCTOSTHUE MEXIY MPSMBIMU, PACCTOSIHUE
MEX/1y TUIOCKOCTSIMH; YMEHHUE HCII0JIb30BaTh MIPU
pEIICHNH 3a71a4 U3YUYCHHBIE (PaKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh Pa3Mepbl O0bEKTOB
OKpY>KaIoIlEero MUpa;

IIP6 10 ymeTh onepupoBaTh NOHATUSIMU: MHOTOIPaHHHUK,
CEUYEHNE MHOTOTpaHHUKa, Ky0, apajjiesenumnes, npu3ma,
nupamMuia, GUrypa u NOBEpXHOCTh BpAILEHUS, IUITUHJP,
KOHYC, Tap, cdepa, ceueHus: GUrypsl BpaleHus,
MJIOCKOCTh, Kacaromascs cepsl, HUIMHIPA, KOHYCA,
TJIOMIA/Ib TOBEPXHOCTU MTUPAMUJIbI, TPU3MBI, KOHYCA,
MUAJTUHAPA, TI0MAIs chephl, 00beM Kyoa,
MPSIMOYTOJILHOTO TapasuiesienuIe 1a, TUPaMuabl, TPU3MBI,
HWIMH]pA, KOHYca, [1apa; yMeHue u300paxarhb
MHOTOTPaHHUKHU U TOBEPXHOCTH BpAIICHUS, UX CEUCHUS
OT PYKH, C TIOMOIIIbIO YEPTEIKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHHE Paclo3HaBaATh
CUMMETPHIO B IPOCTPAHCTBE; YMEHUE pPACIO3HABATh
MIPaBWJIbHBIC MHOTOTPAaHHUKH;

ITP6 12 ymeTh BBIUUCIATH T€OMETPUUECKIE BETUIMHBI
(mnmuHa, yrou, miomaab, 00beM, IIOMAIs TOBEPXHOCTH),
UCIONIb30BaTh U3YUYEHHbIE (POPMYIIBI U METOIBL;

ITP6 13 ymeTs onepupoBaTh NOHATUSAMU: MIPSIMOYTOJIbHAS
CUCTEeMa KOOpJIUHAT, KOOPIUHATHI TOYKU, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAJSIPHOE MPOU3BEJICHHUE, YTOI




MEX]y BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BE/ICHUE
BEKTOpPA Ha YHCII0; HAXOIUTH C MIOMOIIBIO N3YYEHHBIX
(bopMys KOOpAMHATHI CEPEANHBI OTPE3Ka, PACCTOSHHE
MEX/1y ABYMS TOUKAMH;

I1P6 14 ymeTs BBIOMpATH MOAXOISIINI U3YYSHHBIH METOA
JUI pellieHus 3a]]a4l, Paclio3HaBaTh MaTeMaTHYECKUe
(akThl 1 MaTEMaTUYECKHE MOJICNIN B TIPUPOIHBIX U
OOIIECTBEHHBIX ABJICHUSX, B UCKYCCTBE; YMEHUE
MPUBOIUTH MPUMEPHI MATEMAaTHUECKUX OTKPBITUI
POCCHICKOM 1 MUPOBOM MaTEMAaTUYECKOW HAYKHU;

ITPy 08 ymeTs CBOOOHO OIIEPUPOBATH MOHATHAMHU:
rpaduk GyHKIMH, oOpaTHAs QYHKIINS, KOMITO3UITUS
byHKUMH, TUHEWHAs QYHKUIUS, KBaJApaTUIHAas QyHKIH,
cTerneHHas (PyHKIHUSA C LeJIbIM OKa3aTeleM,
TpUTOHOMETpHUYECKHe (QDYHKIMH, 0OpaTHBIE
TpUTOHOMETpHUecKue QYHKINH, TOKa3aTeNbHas U
norapudpmuueckast yHKINH; yMEHHE CTPOUTH Tpaduka
(yHKIHHA, BRITTOTHATE IPeoOpa3oBaHus rpaduKoB
(byHKIMH; yMEHHE UCTIOIB30BaTh TpadpuKy (pyHKIHHA 115
M3YYEHHUS MIPOLIECCOB U 3aBUCUMOCTEH MPHU PeIIeHUN
3a7a4d U3 IPYTuX y4eOHBIX MPEIMETOB U U3 pealbHON
KHU3HU; BbIpaxaTh GOpMyIaMHu 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU;

ITPy 14 ymeTb cBOOOTHO OTIEpUPOBATH TOHATUSIMU:
TOYKa, TMpsAMasi, IIOCKOCTh, POCTPAHCTBO, OTPE3OK, JIyH,
TJIOCKUI yTOJI, ABYTPAHHBIN YTroJ, TPEXTPaHHbIH yroi,
MePeCceKaIOINecs, MapajuIeIbHbBIC U CKPEIUBAIOIINECS
MpsiMble, TAPaNIEILHOCTh U MEPIEHANKYISIPHOCTh
NPSMBIX ¥ ITIOCKOCTEH, YTOJI MEXY IPSIMBIMHU, YTOJ
MEX1y TIPSIMOH U MIOCKOCTBIO, YTOJI MEXKIY
TUTOCKOCTSIMHU; YMEHHE UCTIOIb30BaTh MPH PEIICHUH 33124
W3YyYEeHHbIE (PAKThI U TEOPEMBI TUTAHUMETPHH; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB B OKPYIKAIOIIEM MHPE;




YMEHHE OIEePUPOBAThH MOHATHAMHU: MHOTOI'PaHHUK,
CeueHHEe MHOTOTpaHHUKA, MPaBUJIbHBI MHOTOTPAHHUK,
npu3Ma, Mupamua, GUrypa u moBEpXHOCTh BpaIlCHUS,
UWIMHJP, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH
CEUEHHUs KOHYCa U IWINHAPA, apajuieIbHble OCHU WIH
OCHOBAHUIO, CEUEHHUE I1apa, MI0CKOCTh, Kacaroulasics
cepsl, HUIUHIPA, KOHYCa; YMEHHUE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, U300paXkaTh MHOTOTPAHHUKH, (DUTYPHI U
MOBEPXHOCTH BPAIICHUS, UX CEUCHHUS, B TOM YHCIIE C
MTOMOIIBIO JIEKTPOHHBIX CPEJCTB; YMEHHUE TPUMEHATD
CBOWCTBA FT€OMETPUYECKHUX (PUTYDP, CAMOCTOATEIBHO
dbopMyIUpOBaTh OMpEENICHUs U3y4aeMbIX (Uryp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX M MPH3HAKAX
reoMeTpuuYecKux Guryp, 000CHOBBIBATH WU ONPOBEPraTh
UX; YMEHUE MPOBOIUTH KIacCH(PHUKAIIIO GUTYD 1O
Pa3IMYHBIM NMPU3HAKAM, BBITIOJIHATH HEOOXOAUMBIE
JIOTIOJIHUTENbHBIE TIOCTPOEHUS;

IIPy 15 ymenne cBOOOAHO ONIEPUPOBATH MOHATHSIMH:
wiomaab Gurypsl, 00beM GUrypsl, BeTU4UHA YA,
paccTosiHue OT TOYKHU J0 TUIOCKOCTH, PACCTOSIHUE MEXTY
NPSMBIMH, PACCTOSTHUE MEXKTY IIIOCKOCTSIMHU, TIJIOMIA b
cdepsl, MI0MAaAb MOBEPXHOCTH MUPAMHU/IBI, TPU3MBI,
KOHYycCa, HWIHHAPA, 00beM Ky0a, MPSIMOYTOJIBHOTO
napajuieNienune1a, TUpaMuIbl, TPU3MBL, IIMIIAHIPA,
KOHYcCa, [I1apa; YMEHUE HaXOAUTh OTHOLIEHHE 00bEMOB
Mo00HBIX (UTYD;

ITPy 18 ymeHue MoienupoBaTh peabHbIE CUTyallH Ha
SI3bIKE MaTEMAaTUKU; COCTABIISTh BBIPAKCHHUSI, YPAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33/1a4H,
UCCIIEIOBATh MOCTPOCHHBIE MOJICIH C UCTIOTB30BAHUEM
ammapara anreOpbl, HHTEePIPETUPOBATH MOTYYSHHBIH
PE3yNbTaT; CTPOUTHh MaTEMaTHYECKUE MOJEIN C TIOMOIIBIO
T€OMETPUUCCKUX MOHATHI U BEIMYHH, PEIIATh CBSI3aHHBIE




C HUMU IIPAKTUYECKUE 3a/1a4U; COCTABIIATh
BEPOSITHOCTHYIO MOJIENIb U UHTEPIPETUPOBATH
MOJIYYEHHBIN pe3yJIbTaT; peliaTh MPUKIIAIHbIC 3a1a4n
CpelCcTBaMU MaTEMaTUYECKOIO aHAJIU3a, B TOM YHCIIE
COLIMAIIEHO-?)KOHOMHYECKOTO U (PU3MUECKOTO XapaKTepa;

IIK 1.3. BeinonssTh
rpaduyeckue paboThl MO
COCTaBJICHUIO
KapTorpaguueckux
MaTepHaJIOB.

JIP 25 roToBHOCTE K aKTUBHOM JIEITEIILHOCTH
TEXHOJIOTMYECKOM U COLMaIbHON HAIPaBIEHHOCTH,
CIOCOOHOCTh MHUITMUPOBATh, TNIAHUPOBATH U
CaMOCTOSITEJIBHO BBINIOJIHATH TAKYIO A€STEIbHOCTD;

JIP 29 rutanupoBaHHE U OCYIIECTBIICHUE JEHCTBUN B
OKpY’KalolIllel cpejie Ha OCHOBE 3HaHUS Leneit
YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA;

MP 10 criocoOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB PEIICHHS
MPaKTUYECKUX 3a/1a4, TPUMEHEHUIO PA3IMYHBIX METOOB
TTO3HAHMSI;

MP 13 ctaBuTh 1 HOPMYIUPOBATH COOCTBEHHBIC 33/1a4HU B
00pa30BaTeNbLHON JIEATEIBHOCTH U KU3HEHHBIX CUTYAIUsIX;

ITPB 04 ymeTs onepupoBaTh MOHATUAMU: QYHKIUS,
HenpepbIBHast QyHKIMS, TPOU3BOIHAS, IEPBOOOpa3Has,
OTpe/ieNIEHHbIA HHTETPaJl; yMETh HAXOIUTh MPOU3BOIHbBIE
3JIEMEHTAPHBIX (PYHKIMHA, UCIIONB3YS CIIPABOYHbIE
MaTepUaIbl; UCCIEI0BATh B MPOCTEUIINX CIIydasiX
(GYHKIIMH HA MOHOTOHHOCTb, HAXO/AUTh HAUOOJIbIIEE U
HauMeHbIlIee 3HaYeHNe PYHKIUI; CTPOUTh rpapuKku
MHOT'OYJIEHOB C UCIIOJIb30BAaHUEM amIapaTa
MaTeMaTHYeCKOIr0 aHAJIN3a; IPUMEHATh POU3BOIHYIO
IIPY PELICHNN 3a]a4 Ha JABM)KEHUE; PEeIIaTh PAKTUKO-
OpUEHTHPOBAHHbBIE 33]]aul HAa HAaOOJbIIEee U HaUMEHbIIee
3HA4YEHUs1, Ha HaXOKJCHUE ITyTH, CKOPOCTU M YCKOPEHHUS;
ITP6 09 ymeTs onepupoBaTh NOHATUSAMU: TOUKA, IPSIMas,
IUIOCKOCTB, IPOCTPAHCTBO, IBYTPaHHBIN yrod,
CKPEILMBAIOIINECS IPSIMBbIE, TAPAIIIEIIBHOCTD U
NEePIEHINKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, Yo
MEX/1y TIPSAMbIMH, YTOJI MEXAY IPSIMOM U IIIOCKOCTHIO,
YTOJI MEXIY INIOCKOCTSIMH, PACCTOSHUE OT TOUKHU 10
IJIOCKOCTH, PACCTOSIHUE MEX]Ty NMPSMBIMH, PACCTOSTHUE
MEX]y IUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh MPU
peleHnH 3a71a49 N3y4eHHbIe (DAaKThI U TEOPEMBI
IUIAaHUMETPHUH; YMEHUE OLICHUBATh pa3Mepbl 00bEKTOB
OKpY’KalOIIEero MUpa;

ITP6 10 ymeTs onepupoBaTh MOHITUSMU: MHOTOTPaHHUK,
CEUYeHNE MHOTOTpaHHUKa, Ky0, apajiesenumnes, npu3ma,
nupamua, Gurypa 1 HoBepXHOCTh BPALICHUS, IUIUHID,
KOHYC, map, cepa, ceueHusi purypsl BpalieHus,




IUIOCKOCTB, Kacarolasics cepbl, HMINHAPA, KOHYCA,
IUIOINAb TOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCA,
WIAH]PA, TUI0Iaab chepsl, 00beM Kyoa,
IPSMOYTOJIBHOTO Napajulesenunea, MMpaMu/bl, IPU3MBL,
WINHAPA, KOHYCA, IIapa; YMEHHE U300pakaTh
MHOTI'OI'PAaHHHUKH U IOBEPXHOCTH BPAILIEHUS, UX CEUEHHUS
OT PYKH, C TIOMOIIBIO YEPTEHKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJCTB; YMEHUE PACIIO3HABATh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE paclio3HaBaTh
[IPaBUJIbHBIE MHOTOTPAHHUKHY;

ITP0 12 ymeTh BBIUUCIATh T€OMETPUUECKUE BETNUMHBI
(uMHa, yrou, miomaab, 00beM, MJI0LIA1b IOBEPXHOCTH),
MCTIOJIb30BaTh H3y4YCHHBIE (DOPMYJIIBI U METOJIBL;

IIP6 13 yMeTh onepupoBaTh NOHATUSIMU: MPSIMOYTOJIbHAS
crcTeMa KOOPJMHAT, KOOPJAMHATHI TOYKH, BEKTOD,
KOOP/IMHATBI BEKTOPA, CKAJIIPHOE MPOU3BEIEHHUE, YTOI
MEX/1y BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHUCJIO0; HAXOIUTh C TIOMOIIbIO H3yYEHHBIX
(bopMys KOOpAMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHHE
MEX]y IBYMs TOUKaMH;

ITP6 14 ymeTs BBIOMpATH MOAXOISIINI U3YYSHHBIH METOA
JUIsl peLIeHns 3a1a4M, paclo3HaBaTh MaTeMaTHUECKUE
(bakThl 1 MaTEMaTUYECKHE MOJICNIN B TIPUPOIHBIX
OOIIIECTBEHHBIX SBICHUAX, B UICKYCCTBE; YMEHHE
MPUBOIUTH IPUMEPHI MATEMAaTHUECKUX OTKPBITUI
POCCHUICKON 1 MUPOBOM MaTEMAaTUYECKOW HAYKH;

ITPy 08 ymeTs CBOOOHO OIIEPUPOBATH MOHATHIMHU:
rpaduk QyHkuuu, oopatHas GyHKINS, KOMIO3UIIH
byHKUMH, TUHEWHAs QYHKIUS, KBaApaTUIHAS (yHKIIHS,
cTeneHHast QyHKIMS ¢ LeJIbIM MoKa3aTeseM,
TPUrOHOMETpHUUECKHEe (PYHKINUHU, OOpaTHbIE
TPUTOHOMETpHUUYECKUE (PYHKIMH, TOKa3aTeabHas U
norapupmuueckasi yHKINH; YMEHHE CTPOUTH TpaduKa




(byHKUMH, BBITOJIHATH IpeoOpa3oBaHus rpaduxkon
(GyHKIM; YMEHHE UCTIOIB30BaTh rpaduKu GyHKIAN TSt
M3yYEeHUsI IPOLIECCOB M 3aBUCUMOCTEH MPH PeIICHUH
3aJja4y U3 APYrux y4eOHbIX IPEIMETOB U U3 pealbHOU
YKU3HH; BBIpAXaTh (POpMYJIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU;

ITPy 14 ymeTs CBOOOHO ONIEPUPOBATH MOHATHAMHU:
TOUKa, MpsMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY,
IJIOCKUH yTOJI, IBYTPAHHBIN YIoJl, TPEXTPaHHBIA yrod,
HepEeCceKaroIINecs, apajuleIbHbIE U CKPELIMBAIOIIUECS
npsMble, TapaIJIeTbHOCTh U NEPIIEHANKYIAPHOCTD
HPSAMBIX M IJIOCKOCTEH, YToJl MEXy IPSAMBIMHU, YOI
MEXy IIPSIMOH U TNIOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMHU; YMEHHE UCIIO0JIb30BaTh NP PEILICHUH 3a1a4
n3ydeHHbIE (PaKTHl M TEOPEMBI INIAHUMETPUHN; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MUPE;
YMEHHE ONEPUPOBAThH MOHATHAMHU: MHOTOTPAaHHHUK,
CeueHHe MHOIOI'paHHMKA, IPABUIbHbBII MHOTOTPAHHUK,
npu3Ma, MupamMua, GUrypa u moBEpXHOCTh BpaIllCHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTU
CeueHHs KOHyca M HWJIMHAPA, apauieIbHbIe OCH WIIN
OCHOBAHHIO, CEYEHHE I1apa, INIOCKOCTh, KacaroLascs
cdepsl, TUIUHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOT'OI'paHHMKA, H300pakaTh MHOTOTPAaHHUKH, (PUTYPBI U
MOBEPXHOCTH BpAIICHUS, UX CEYCHHUsI, B TOM YHCIIE C
MOMOILBIO AJIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATh
CBOWCTBAa T€OMETPUIECKHUX (PHUTYP, CAMOCTOATEIBHO
(bopMyIMpOBATE OIIPECIICHUS U3ydaeMbIX Uy,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX M MPH3HAKAX
reoMeTpruecKux (puryp, 000CHOBBIBATbh UM ONPOBEPTaTh
UX; YMEHHUE MPOBOANTH KIACCU(PUKAIIIO (PHUTYP IO
pa3IUYHBIM NIPU3HAKAM, BBITOJIHATH HEOOXOAUMBIE
JOTIOJTHUTENBHBIC TOCTPOCHHSI,




ITPy 15 ymenue cBOOOAHO ONEpUpOBATH MOHATUAMU:
miomaas GUrypsl, 00bemM GUTyphl, BEIMUHMHA yTJIa,
paccTostHue OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMU, PACCTOSIHUE MEXAY TUIOCKOCTSIMU, IJI0IIAAb
cepsl, TIIONA1b NOBEPXHOCTH MUPAMHU/IBI, TIPU3MBIL,
KOHYcCa, IWINHIPA, 00beM Ky0a, IpSIMOYToJIbHOTO
napaiesienunea, MupaMuabl, IPU3MbI, HWIHHIPA,
KOHYca, [lIapa; yMEHHE HaXOAUTh OTHOILIEHHE 00bEMOB
noJ00HBIX (uUryp;

IIPy 18 ymenue MoaenupoBaTh peajabHble CUTyallud Ha
S3BIKE MAaTEMATHKH; COCTABJISTh BHIPAXKECHUS, YPABHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33/1a4H,
MCCIIEI0BATh MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHHEM
anmapara anreOpbl, UHTEPIPETUPOBATH MTOJYYESHHBII
pe3yabTaT; CTPOUTH MaTEMaTHUECKUE MOJIEIH C TIOMOIIBIO
TreOMETPUUYECKUX MOHATUHN U BETMYHH, PEIIaTh CBI3aHHbIE
C HAMU TPaKTHUECKUE 3a/1a4H; COCTABIIATh
BEPOSTHOCTHYIO MOJIENTb 1 HHTEPIPETUPOBATH
MIOJTYYSHHBIH pe3yJIbTaT; pelaTh MPUKIaTHbIC 3a1a4UH
CpeICTBAaMU MaTeMAaTUYECKOTO aHau3a, B TOM YHCIIe
COIIMANIEHO-)KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

IIK 1.5. BeimoaHsATh
nemupprupoBaHUe adpo- U
KOCMHMUYECKUX CHUMKOB
JUTSI TIOTTyYCHUS
uHpopManuu 06
00BEKTaX HEeJBKUMOCTH.

JIP 33 chopMHUpOBAaHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayK{ U 00I1I€CTBEHHOM MPAKTUKH, OCHOBAHHOTO HA
JUasnore KyiabTyp, CIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO
MECTa B MOJUKYJIbTYPHOM MHUPE;

JIP 35 oco3HaHue IEHHOCTH HAy4YHOU €S TEIbHOCTH,
TOTOBHOCTBH OCYIIECTBIIATH IPOECKTHYIO U
HCCIIEIOBATENbCKYIO ACSATEIbHOCTh MHANBUIYAJIbHO U B
rpy1re

MP 11 oBiajieHH€ BUIAMH I€ATEILHOCTH 110 MOIYYEHUIO
HOBOT'O 3HAHMSI, €T0 MHTEPIPETAIMU, TPEOOPA30BAHUIO 1

IIPB 04 ymeTs onepupoBaTh MOHATUAMU: PYHKIIHS,
HenpepbIBHast QyHKIMS, TPOU3BOIHAS, IEpBOOOpa3Has,
OIIpe/IeNICHHBI UHTETPAJI; YMETh HAXOIUTh IPOU3BOIHbIE
3JIEMEHTAPHBIX (PYHKIMH, UCIIONIB3YS CIIPABOYHbIE
MaTepUabl; UCCIEI0BATh B MPOCTEUIINX CIIydasiX
(GYHKIIMH HA MOHOTOHHOCTh, HAXOAUTh HAUOOJIbIIEE U
HaMMEHbIIIee 3HAYCHNE PYHKIUH; CTPOUTH rpaduKu
MHOT'OYJICHOB C MCII0JIb30BaHUEM arrapara
MaTEeMaTHYECKOI0 aHAJIN3a; IPUMEHSATH POU3BOAHYIO
IIPU PELICHNH 33/1a4 Ha JABM)KEHHE; pelaTh MPaKTUKO-
OpPHEHTUPOBAHHBIC 33/1a4M HA HAauOOJIbIee U HAMMEHbBIIIee




MPUMEHEHHIO B PA3JIUYHBIX YUEOHBIX CUTYaIUSIX, B TOM
qucIIe IPU CO3/1aHUM YUEOHBIX U COLUANIBHBIX ITPOEKTOB;
MP 13 craBuTh 1 GOpPMYIHPOBATH COOCTBEHHBIE 331a4H B
00pa30oBaTeNbHON AEATEIBHOCTU U JKU3HEHHBIX CUTYallUsX;

3HAYEHUs1, Ha HAXOXKICHUE ITyTH, CKOPOCTH M YCKOPEHHUS;
IIP6 09 ymeTh oneprpoBaTh NOHATUIMU: TOUKA, MpsiMas,
IUIOCKOCTB, POCTPAHCTBO, IBYTPAHHBIA yTrod,
CKpPELIMBAIOIIUECS NPSIMbIE, IAPaIEIbHOCTD U
NEPIEHANKYISAPHOCTH MPSIMBIX U TNIOCKOCTEH, Yo
MEX]y IPSIMBIMH, YTOJ MEX/1Y NPSIMOM U IIIOCKOCTBIO,
YTOJI MEXIY TUIOCKOCTSIMH, PACCTOSIHUE OT TOUKHU J10
IUIOCKOCTH, PACCTOSIHUE MEXKAY IPSAMBIMHU, pACCTOSIHUE
MEX]y TUIOCKOCTSIMHU; YMEHHE UCTIOIb30BaTh MPH
peleHNH 3a]a4 U3y4eHHbIE (PAKTHI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLICHUBATH Pa3Mepbl 00bEKTOB
OKPY’KaloIIero MUpa;

ITP6 10 ymeTs onepupoBaTh NOHATUSMU: MHOTOTPaHHUK,
CeueHHe MHOIOI'paHHMKa, Ky0, apajienenunes, npusma,
nupamMuia, GUrypa 1 oBepXHOCTh BPALICHHUS, IIUITHHIID,
KOHYC, 11ap, cepa, ceueHust pUrypsl BpalieHus,
IJIOCKOCTh, Kacaromascs cepsl, IUIMHIPA, KOHYCAa,
IUIOIIAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA,
[WIAH]IPA, TUIOMAab chepsl, 00beM Kyoa,
IPSMOYTOJIBHOTO Napajuleenuneia, MMpaMu/bl, IPU3MBL,
LWIMH]Ipa, KOHYCa, I1apa; yMeHue u300paxxarb
MHOT'OI'PaHHUKH U IOBEPXHOCTH BPAIIEHUS, UX CEUEHHUS
OT PYKH, C TIOMOIIIBIO YePTEKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJCTB; YMEHHE PACIIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMEHHUE PAcIO3HABATh
IPaBUJIbHbIE MHOTOTPAHHUKHY;

ITP6 12 ymeTh BBIUNCIATH T€OMETPUUECKUE BETUUMHBI
(uMHa, yroJu, miouaab, 00beM, MJIOLIa b TOBEPXHOCTH),
MCTIOJIB30BATh H3yUYCHHBIE (DOPMYJITBI U METOIBL;

ITP6 13 ymeTs onepupoBaTh NOHATUAMU: IPAMOYTOJIbHAS
crcTeMa KOOPJMHAT, KOOPAMHATHI TOYKH, BEKTOD,
KOOP/IMHATBI BEKTOPA, CKAJIIPHOE MPOU3BEIEHHE, YTOI
MEX]Ty BEKTOpaMH, CyMMa BEKTOPOB, TIPOHM3BEICHUE




BEKTOPA Ha YMCJI0; HAXOIUTH C IIOMOIIBIO N3YYEHHBIX
(bopMyI1 KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHHIE
MEX/1y ABYMs TOUKAMU;

I1P6 14 ymeTh BRIOMPATh MOIXOMAIINNA U3YUYEHHBIH METOT
JUI PEILEeHUs 3a]a4ul, Paclio3HaBaTh MaTEMaTUYECKUE
(bakThl 1 MaTeMaTHUYECKHE MOJICTU B IIPUPOTHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B HICKYCCTBE; YMECHHE
MPUBOJIUTH MPUMEPHl MATEMAaTHYECKUX OTKPBITUN
POCCUICKON ¥ MUPOBOM MaTeMaTU4ECKON HAYKH;

ITPy 08 ymeTb cBOOOTHO OTIEpUPOBATH TOHATUSIMU
rpaduk GyHkun, oopatHas GyHKIHS, KOMIO3HUIIHS
byHKIMHA, TuHEHHAs QyHKIUS, KBagpaTuIHas QyHKIINS,
cTerneHHast QyHKIHS ¢ [eJIbIM MOoKa3aTeseM,
TpUrOHOMETpHUecKue QyHKINHU, OOpaTHbIE
TPUTOHOMETpHUUECKHE (PYHKIIMH, IOKAa3aTeNbHas U
norapudmuueckas pyHKINUN; yMEHHE CTPOUTH Tpaduka
(byHKIMH, BRITOJTHATH IpeoOpa3oBaHus rpadukos
GbyHKIU; yMeHUE UCTIOIb30BaTh rpapuKu QYHKIUH [T
M3Yy4EHHUs MIPOLIECCOB U 3aBUCUMOCTEN NPU PELLICHUHN
3a/1a4 U3 IPYTruX y4eOHBIX MPEAMETOB U U3 PEaTbHOM
’KM3HH; BBIpaXXaTh (POPMyJIaMU 3aBUCUMOCTH MEXKILY
BEJTMYMHAMU;

ITPy 14 ymeTs CBOOOHO ONIEPUPOBATH MOHATHAMHU:
TOYKa, MpsiMasi, MII0CKOCTh, IPOCTPAHCTBO, OTPE3OK, Y4,
IIJIOCKUH yTOJI, IBYTPAHHBIN YroJl, TPEXTPaHHbIA yrod,
nepeceKaromnmecs, napauuieIbHble U CKPEIMBAIOIIUECS
IpsIMbIE, TAPAJIEIbHOCTh U MEPIEHANKYISIPHOCTh
MPSIMBIX U IJIOCKOCTEH, YTOl MEeXKAY MPSIMBIMHU, YTOJI
MEX/1y IPSIMOH U MJIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMU; YMEHHE UCTIOIh30BaTh MPHU PELICHUH 3a/1a4
U3y4YEHHbIE (PAKThl U TEOPEMBI IUTAHUMETPHUH; YMEHUE
OLICHHBAThH pa3Mepbl OOBEKTOB B OKPYIKAIOIIEM MHUPE;
YMEHHE ONEPUPOBATh MOHSITUSIMU: MHOTOTPAHHUK,




ceueHHe MHOTOI'PaHHHKA, TPABUIBHBII MHOTOTPAHHHUK,
npu3Ma, nupamuaa, Gurypa 1 moBepXHOCTh BpaIlICHHUS,
WINHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH
CeueHHUs KOHYyca U IWINHIpA, TapajuieIbHble OCU WIH
OCHOBAHHIO, CEYEHHE II1apa, TUIOCKOCTh, KacatoLasics
cdepbl, IUIUHAPA, KOHYCa; YMEHUE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300paXkaTh MHOTOTPAHHUKH, (PUTYPBI U
MOBEPXHOCTHU BpAILIEHUS], X CEUCHHUs, B TOM YHCIIE C
MIOMOIIIBIO AJIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHSATh
CBOMCTBA reOMETPHUUECKHUX PUTYDP, CAMOCTOSATEIBHO
(bopMyIHpOBATH OIIPECIICHUS U3YyYaeMbIX Uy,
BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U MPHU3HAKAX
reoMeTpruecKux (puryp, 000CHOBBIBATH WM ONIPOBEPTaTh
UX; YMEHUE MPOBOJUTH KiIaccuukaiuio Guryp mno
Pa3IUYHBIM MIPU3HAKaM, BBITIOJIHATH HEOOXOAMMBbIE
JIOTIOJTHUTEIbHBIE TIOCTPOCHUS;

ITPy 15 ymenue cBOOOAHO ONEpUpPOBATH MOHATUSMU:
momasas GUrypsl, 00beM GUTyphl, BEIMYHWHA yTJIa,
paccTostHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEKIY
MPSIMBIMU, PACCTOSIHIE MEXAY TUIOCKOCTSIMU, IJIOMIAAb
cepsl, TIIONIAAb TOBEPXHOCTH MTUPAMHU/IBI, TIPU3MBIL,
KOHYca, IMINHPA, 00beM Ky0a, IpSIMOYTOJIbHOTO
napauiesienune 2, MupaMuabl, IPU3MbI, HWIHHIPA,
KOHYcCa, [Iapa; yMEHUEe HaXOJAUTh OTHOIIEHHE 00bEMOB
no00HBIX (UTyD;

IIPy 18 ymenue MoaenupoBaTh peaabHble CUTyallud Ha
SI3BIKE MAaTEMAaTHKH; COCTABIISTh BEIPAXKCHUS, YPAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33/1a4H,
MCCIIEIOBATh MMOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHHEM
amnmapara anreOpbl, UHTEPIPETUPOBATH MMOJTYYECHHBII
pe3yJbTaT; CTPOUTH MAaTEMaTHUECKUE MOJICIH C TIOMOIIBIO
Te€OMETPUUYECKUX MOHSATUHN U BETMYHH, PEIIATh CBI3aHHBIC
C HAUMU NPAKTHUECKUE 3a/1a4H; COCTABIATh




BEPOSITHOCTHYIO MOJIENIb U UHTEPHPETUPOBATH
MOJTyYEHHBIN pe3yNbTaT; pelaTh NPUKIaAHbIe 3aa4u
CpelCcTBaMU MaTEMATUYECKOT0 aHAJIN3a, B TOM YHCIIe
COLIMAJIbHO-?PKOHOMUYECKOT0 U (DU3HUECKOT0 XapakTepa;

IIK 4.2. IIpoBoauTth
KOJUYECCTBCHHBIN 1
Ka4yeCTBEHHBIN y4eT
3eMeJib, IPUHUMATh
y4acTHe B X
WHBEHTapU3aluu U
MOHMTOPHUHTE.

JIP 25 roToBHOCTE K aKTUBHOM JIEITECIILHOCTH
TEXHOJIOTMYECKOMN U COLMAaIbHON HAIPaBICHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, TNIAHUPOBATH U
CaMOCTOSITEJIbHO BBINIOJIHATH TAKYIO AESATEIbHOCTD;

JIP 28 chopMUpOBaHHOCTH 3KOJIOTUYECKON KYJIbTYPBI,
MMOHUMAHHUE BIUSHUS COLUATIBHO-2KOHOMHUYECKUX
MPOLECCOB HAa COCTOSTHUE MPUPOIHON U COLMATILHOM
Cpelbl, OCO3HAaHKE TTI00aTBHOTO XapaKTepa 3KOJOTHIECKIX
po0em;

JIP 33 cchopMupoBaHHOCTH MUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU ¥ 00IIIECTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha
JMasiore KyJibTyp, CIOCOOCTBYIOIETO OCO3HAHUIO CBOETO
Me€CTa B MOJIUKYJIBTYPHOM MUDE;

MP 21 BrasieTs HaBBIKaMU MMOyYEHUS HHOOPMAIIH U3
HMCTOYHUKOB PAa3HbIX TUIIOB, CAMOCTOSITEIIbHO
OCYIIECTBIISATh IOUCK, aHAJIN3, CHCTEMAaTU3aLUIO U
WMHTEPIPETANIO HHPOPMAIIUH Pa3INYHbIX BUJOB U (hopM
MpEeACTaBICHUS;

MP 30 noHMMaTh U UCTIOJIB30BATH MPEUMYIIIECTBA
KOMaHTHOW ¥ WHAMBHYaJIbHON paboThI;

MP 36 camOCTOATENBHO OCYLIECTBIATH TO3HABATEIBHYIO
NEeSATEIbHOCTb, BBISABIISITH IPOOJIEMBI, CTABUTD U
(dbopMynupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTeIbLHON
NEATETLHOCTH U KU3HEHHBIX CUTYAIHIX;

ITPB 04 ymeTs onepupoBaTh MOHATUAMU: QYHKIHS,
HenpepbIBHast QyHKIMS, TPOU3BOIHAS, IEpBOOOpa3Has,
OIpe/ieNIEHHbI HHTETPaJl; yMETh HAXOIUTh MPOU3BOIHbBIE
3JIEMEHTAPHBIX (PYHKIMH, UCIIONB3YS CIIPABOYHbIE
MaTepUaIbl; UCCIEI0BATh B MPOCTEUIINX CIIydasiX
(GYHKIIMH HA MOHOTOHHOCTb, HAXOAUTh HAUOOJIbIIEE U
HauMEHbIIee 3HaYeHNe PYHKIUI; CTPOUTH rpapuKu
MHOT'OYJIEHOB C UCIIOJIB30BAaHUEM arrapara
MaTEeMaTHYECKOI0 aHAJIN3a; IPUMEHSATh POU3BOIHYIO
IIPY PELICHNN 3a]a4 Ha JABM)KEHUE; PEeIaTh IPAKTUKO-
OpUEHTHPOBAHHbBIE 33]Jaul HAa HauOoJbIIee U HaUMEHbIIee
3HAuYEHUs, Ha HAX0X/IEHNE IIyTH, CKOPOCTH U yCKOPEHUS;
ITP6 09 ymeTs onepupoBaTh NOHATUSMU: TOUKA, IPSIMas,
IUIOCKOCTB, IPOCTPAHCTBO, ABYTPAHHBIN yro,
CKPEILMBAIOIINECS PSIMBbIE, TAPAIIIEIIbHOCTD U
NEPIEHIUKYJISIPHOCTD MPSIMBIX M INIOCKOCTEN, YIOJl
MEX/1y TIPSAMbBIMH, YTOJI MEXAY IPSIMOM U IIIOCKOCTHIO,
YTOJI MEXKAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE MEX]Ty NMPSMBIMH, PACCTOSTHUE
MEXJy TUIOCKOCTSIMH; YMEHHUE HCIIONIB30BaTh ITPU
peleHnH 3a1a9 U3y4eHHbIe (PAKTHI U TEOPEMBI
IUIAaHUMETPHUH; YMEHHE OLICHUBATh Pa3Mepbl 00bEKTOB
OKPY’KalOIIEero MUpa;

ITP6 10 ymeTs onepupoBaTh NOHATUSMU: MHOTOTPaHHUK,
CEUYeHHE MHOTOTpaHHUKa, Ky0, apajiesenumnes, npu3ma,
nupamua, Gurypa 1 HoBepXHOCThb BPALICHUS, IUIUHID,
KOHYC, map, cepa, ceueHust purypsl BpalieHus,
IUIOCKOCTB, Kacarolasics cepbl, HMINHAPA, KOHYCA,
IJIOLIA/1b TOBEPXHOCTH MUPAMHU/IbI, TPU3MBL, KOHYCA,




WIMH]PA, TUIoIaab chepsl, 00beM Kyoa,
IPSMOYTOJIBHOTO Napajuleenuneia, MUpaMu/bl, IPU3MBL,
WINHPA, KOHYCA, I1apa; yYMEHHe U300pakaTh
MHOTI'OI'PAaHHHUKH U IOBEPXHOCTH BPAILIEHUS, UX CEUEHHUS
OT PYKH, C TIOMOIIBIO YEPTEHKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJCTB; YMEHUE PACIIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMEHHUE PACcIIO3HABATh
[IPaBUJIbHBIE MHOTOTPAHHUKHY;

ITP0 12 ymeTh BBIUUCIATh T€OMETPUUECKUE BETNUMHBI
(uMHa, yrou, miomaab, 00beM, MJI0LIAlb IOBEPXHOCTH),
MCTIOJIb30BATh H3y4YCHHbIE (DOPMYJIIBI U METOJIBL;

IIP6 13 yMeTh onepupoBaTh NOHATUSIMU: MPSIMOYTOJIbHAS
crcTeMa KOOPJMHAT, KOOPAMHATHI TOYKH, BEKTOD,
KOOP/IMHATBI BEKTOPA, CKAJIIPHOE IPOU3BEIEHHUE, YTOJ
MEX]y BEKTOpaMH, CyMMa BEKTOPOB, TIPOU3BEICHUE
BEKTOpa Ha YHUCJI0; HAXOIUTh C TIOMOIIbIO M3YyUEHHBIX
(bopMys KOOpAMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHHE
MEX]y IBYMs TOUKaMH;

ITP6 14 ymeTs BBIOMpATH MOAXOISIINI U3YYSHHBIH METOA
JUIsl peLIeHus 3a1a4M, paclo3HaBaTh MaTeMaTHUECKUE
(akThl 1 MaTEMaTUYECKHE MOJIENIN B TIPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B UICKYCCTBE; YMEHHE
MPUBOIUTH IPUMEPHI MATEMAaTHUECKUX OTKPBITUI
POCCHUICKON 1 MUPOBOM MaTEMAaTUYECKOW HAYKH;

ITPy 08 ymeTs CBOOOHO OTIEPUPOBATH MOHSATHAMHU:
rpaduk GyHKIMH, oOpaTHAsS GYHKIIHUS, KOMITO3HUITUS
byHKUMH, TUHEWHAs QYHKIUS, KBaApaTUIHAS (yHKIIHA,
cTeneHHast QyHKIMS ¢ [eJIbIM MoKa3aTeseM,
TPUrOHOMETpHUUECKHe QYHKIUHU, OOpaTHbIE
TPUTOHOMETpHUUYECKUE (PYHKIMH, TOKa3aTeIbHas U
norapupmmuueckas GyHKINH; yMEHHE CTPOUTH Tpaduka
GbyHKIUH, BRITOTHATE peoOpazoBaHus TpaduKkoB
(bYHKIMH; YMEHHE UCTIOI30BaTh TpaduKu GyHKIHHA 115




U3Yy4EeHUs MIPOLIECCOB U 3aBUCUMOCTEH IIPU PELICHUH
3aJja4d U3 APYrux y4eOHbIX IPEIMETOB U U3 pealbHOU
YKU3HH; BBIpAXaTh (POpMYJIaMH 3aBUCUMOCTH MEXKILY
BEIIMYUHAMU;

ITPy 14 ymeTs CBOOOHO ONIEPUPOBATH MOHSATHAMU:
TOYKa, psiMasi, INIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyY,
IJIOCKUH yTOJI, IBYI'PAHHBIN YroJl, TPEXTPaHHBIA yrod,
IIepeCceKaroIInecs, NapauleIbHbIe U CKPEIMBAIOIINECS
IIPSIMBIE, IAPAJUIEIIBHOCTD U NIEPIEHANKYIISIPHOCTD
IPSIMBIX U IJIOCKOCTEH, YTOJI MEXKAY IPSIMBIMH, YIOJl
MEXKIy NPSMOU U INIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMHU; YMEHHUE UCIOJIb30BaTh IPU PEIICHUU 3a1a4
U3y4eHHbIE (PaKTHl M TEOPEMBI INITAHUMETPUHN; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MUPE;
YMEHHE ONIEPUPOBATh MOHATUSIMHU: MHOTOTPAHHUK,
CEUYEHNE MHOTOTPaHHMKA, TPaBUJIbHBIN MHOTOTPAHHUK,
pu3Ma, nupamuaa, Gurypa 1 MoBEpXHOCTh BpaIlIEHHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTU
CEYEeHMs KOHYyCa U LWJINH]PA, TIApaJuIeIbHBIE OCH WIIU
OCHOBAHUIO, CEUEHUE I11apa, MJIOCKOCTh, Kacarouasics
cdepsl, TUIUHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTI'OI'paHHMKA, H300pakaTh MHOTOTPaHHUKH, (PUTYPBI U
ITIOBEPXHOCTHU BpALIEHUS, UX CEUYCHHUs], B TOM YHUCIIE C
ITOMOUIBIO DJIEKTPOHHBIX CPEICTB; YMEHHE IPUMEHATH
CBOWCTBA T€OMETPUIECKHUX (PUTYP, CAMOCTOATEIHHO
(bopMyIMpOBATE OIIPEEIICHUS U3yYaeMbIX QUTYp,
BBIIBUTaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpuuecKux (puryp, 000CHOBBIBATbh UM ONPOBEPTaTh
WX; YMEHHUE MPOBOAUTH KIaccudukaiuio Guryp mo
pa3IUYHBIM NIPU3HAKAM, BBITOJIHATH HEOOXOAUMBIE
JOTIOJIHUTENbHBIE IIOCTPOCHHS;

ITPy 15 ymeHue cBOOOAHO ONEPUPOBATH MOHATUAMU:
wiomaas Gurypsl, 00beM QuUrypsl, BeIM4KMHA YA,




paccTosiHUE OT TOYKHU J0 IVIOCKOCTH, PACCTOSIHUE MEXTY
MPSIMBIMU, PACCTOSIHUE MEXAY TUIOCKOCTSIMHU, IJIOMIAAb
cdepsl, IWIomaab MIOBEPXHOCTH MUPAMHUIBI, IPU3MBI,
KOHYcCa, IMINHIPA, 00beM Ky0a, IpSIMOYTOJIbHOTO
napajuieJenumne/ia, MUpaMuibl, IPU3MbI, HUIUHIPA,
KOHYcCa, [1apa; yMEHHEe HaXOJAUTh OTHOILIEHHE 00bEMOB
o J00HBIX (Uryp;

IIPy 18 ymenue MoaenupoBaTh peajabHble CUTyallud Ha
SI3bIKE MATEMATUKH; COCTABJISITh BBIPAXKEHUS, YPABHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33/1a4H,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM
anmapara anreOpbl, UHTEPIPETUPOBATH MTOJYYESHHBII
pe3yJIbTaT; CTPOUTh MATEMAaTUYECKUE MOJEIIN C TIOMOILBIO
reOMETPUUYECKUX MOHATUHN U BEIMYHH, PEIIaTh CBI3aHHbIC
C HUMH MTPaKTUYECKUE 3a/1a4M; COCTABIISITH
BEPOSTHOCTHYIO MOJIENTb 1 HHTEPIPETUPOBATH
MIOJTyYEHHBIN pe3ysbTaT; pelaTh NPUKIaAHbIE 3aa4n
CpeICTBaMHU MaTeMaTUYECKOTO aHau3a, B TOM YHCIIe
COIIMAJIEHO-)KOHOMHYECKOTO M (PH3MUECKOT0 XapakTepa.




2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUILIMHBI

2.1. O0bemM yuyeOHOM AMCHMILIMHBI U BUABI Y4eOHOH padoThl

Bua yyeOHoOM padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM MPOrPAMMBbI JUCHHUILIHHBI 294
B T.Y.

OcHOBHOE coaeprkaHue 282
B T. 4.:

TEOpPETUIECKOE 00yUCHHE 122
IIPAKTHYECKUE 3aHATHS 103
KOHTPOJIbHbIE pabOThI 24
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/IEPKAHUE 33
(coaepkaHMe NPUKJIATHOTO MOIYJIsI)

TEOpeTUYecKoe 00yUeHue 4
MIPAKTUYECKUE 3aHITUA 29
IIpome:xxyTouHasi arrecTanus (9x3amen) 12




2.2. TemaTu4yeckuii IJIaH M coiep:KaHNe Y4eOHOM JUCUUIIJINHBI

MATEMATHKA

HaumenoBanue Conep:xanue yueOHOro MatepuaJia (0CHOBHOe 1 NpodecCHOHATBHO-OPUEHTHPOBaHHoOe), | O0bem | DopMupyeMble
pa3iesioB U TeM JadopaTopHble H NPaKTH4YeCKHe padoThl, CAMOCTOAATEIbHAS Pa00Ta 00y4YaroIIUXCs, 4acoB | KOMIIeTEHUHH
HHAVNBHUYAJIbHBIN NPOEKT
1 2 3 il
Pazpea 1. 12 OK 01,
IToBTOpEeHHne Kypca } OK 02,
MAaTEMAaTHKH OCHOBHOM OK 03’
LIKOJIbI OK 04,
Tema 1.1 Coneprxkanue y4eOHOr0 MaTepuasa OK 05
Ienp u 3anaun ba3oBbie 3HaHUS ¥ YMEHUS 110 MaTEMAaTHUKE B IPOPECCUOHATIBLHON U B IOBCEAHEBHOM ’
MaTE€MaTHUKU IpU JIeATEIbHOCTH. OK 06,
OCBOCHUHU Jlekuus 1 OK 07
CIIELUAJIbHOCTH
Tema 1.2 Conepxanue yueOHOro MaTepuasa IIK 1.1
Yucna v BBIYUCIICHHUS. JleiicTBUS HAl TOJIOKUTEIBHBIMU M OTPULIATEIHHBIMU YUCTIaMH, OOBIKHOBEHHBIMU U IK'1.2
Bripaxxenus u JIECSITUYHBIMU JIpo0siMu. JIeHcTBUS cO cTeneHs MU, (POPMYJIbl COKPALIEHHOIO YMHOXKEHHUSI. IK'1.3
npeodpa3oBaHus Jlekuus 1 IK 1.5
IpaKTHYecKoe 3aHsATHE 1 11K 4.2
Tema 1.3. IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COJEeP:KaHue (CoepKaHue MPUKJIATHOT0 MOLYJIs)
['eomeTpust Ha Bunel minockux ¢uryp u ux miomazs. [IpakTuko-opueHTHpOBaHHbBIE 33]]a41 B Kypce
IUIOCKOCTH Ire€OMETPHUH Ha IIOCKOCTH
Jleknus 1
Tema 1.4 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE (COIep:KaHMe IPUKJIATHOT0 MOAYJIsI)
[IpouieHTHBIE [TpocThie MPOLIEHTHI, Pa3Hble CIOCOObI X BbIuKcaeHHsl. CII0KHbIE MPOIIEHTHI
BBIYHCIICHUS Jlekuus 1
IpakTHYecKoe 3aHsATHE 1
Tema 1.5 Coneprxkanue yu4eOHOr0 MaTeprasa
YpaBHeHUs U JIuneiinble, KBaJpaTHbIe, APOOHO-JIMHENHBIE YPAaBHEHUS U HEPABEHCTBA
HEpaBEHCTBA Jlexknus 1
IIpakTHyeckoe 3aHATHE
Tema 1.6 Coneprxanue y4eOHOr0 MaTeprasa

CucteMbl ypaBHEHU 1

HEPABEHCTB

CriocoObl pereHust CUCTEM JIMHEHHBIX ypaBHEHUH. CUCTEMBI HEIMHEHHBIX ypaBHEHUH.
CucreMbl HEpaBEHCTB




Jleknus 1
Tema 1.7 Copep:xanue yueOHOTo MaTepHaa
BxoaHol KOHTPOJIB Boruncnenus u npeoOpa3oBaHusi. Y paBHEHMsI U HepaBeHCTBA. ['eoMeTpusl Ha INIOCKOCTH
KonTpoabHas pabora 2
Pasnea 2. 18 OK 01,
CreneHu U KOPHM. OK 02,
CrenenHasi pyHkuusi OK 03,
Tema 2.1 Conepxanue yueOHOro MaTepuasa OK 04,
Crenennas pyHkuus, ee | [Toustue KOPHSI N-OM CTENEHU U3 IEUCTBUTEIIBHOrO yucia. OyHKIuu y = VX wux cBoiicTBa OK 05,
CBOMCTBA rpaduku. CBOMCTBA KOPHS N-0i CTETICHU OK 07
Jlekuus 2
Tema 2.2 Copep:xanne yueOHOT0 MaTepuasa NK 1.1
[IpeoOpa3zoBanue [IpeoOpa3oBaHue HPPALMOHAIBHBIX BhIPAKEHUN IIK 1.2
BBIPAYKEHUU C KOPHAMU Jlexkuus 1 IIK 1.3
N-0¥ CTETNeHN IpakTH4ecKoe 3aHsATHE 2 IIK'1.5
Tema 2.3 Conepxanne yaeOHOT0 MaTepuasa IIK 4.2
CBolicTBa CTENEHH C [TonsiTve cTeneHu ¢ JOOBIM PallMOHANBHBIM MOKa3aTeneM. CTeneHHble QYHKIUHN, UX
palMoHaIbHBIM U CBOWMCTBA U rpauKu
JIECTBUTEIIbHBIM Jleknus 1
IOKa3aTC/sIMU IIpakTH4YecKkoe 3aHATHE 2
Tema 2.4 Copep:xanue yueOHOTO MaTepuaa
PaBHOCMIIBHOCTB PaBHOCMIIBHOCTH ypaBHEeHH U HepaBeHCTB. Onpenenenusi. OCHOBHBIE TEOPEMbI
ypaBHEHUU U PaBHOCHIILHBIX TIEPEX0JIaX B YPaBHEHUSAX M HepaBeHCTBaX. OOIIHE METOIBI PEIICHUS
HepaBeHCTB. O61ue YpaBHEHUIA: TIEPEX0/1 OT PaBEHCTBA (PYHKIIMI K PAaBEHCTBY apryMEHTOB ISl MOHOTOHHBIX
METOABI PEIIEHUSA GYHKITUH, METOJT Pa3I0KECHHSI HA MHOKUTEIIH, METO]T BBEJICHHUS HOBOU MEpEMEHHOM,
(YHKIIMOHATBEHO-TPAhUIECKUI METOT
Jlekuus 1
Tema 2.5 Coneprxkanue yu4eOHOr0 MaTeprasa
Pemenue PaBHOCWJIBHOCTE MPPALIMOHAIIBHBIX YPABHEHNUN U HEPAaBEHCTB. METOBI NX PEIICHHUS.
MPPALMOHATIBHBIX Pelienue nppaloHabHBIX YPaBHEHUN U HEPABEHCTB
YpaBHEHUU U Jleknus 3
HEPaBCHCTB IIpakTHyeckoe 3aHsATHE 4
Tema 2.6 Coneprxkanne yu4eOHOr0 MaTeprasa

CreneHu U KOpHH.
CreneHHas pyHKIUS

Omnpenenenue creneHHON QyHKIMU. Vcnonp30BaHne ee CBOMCTB NPY PEIICHUH YPaBHEHUH U
HEPABEHCTB




KonTpoJabHasi padora

Pa3znea 3. 16 OK 01,
Iloka3aTenbHast OK 02,
GyHkumus OK 03,
Tema 3.1 Copep:xxanue yueOHOro Marepuasa OK 04,
[TokazaTenbHas CreneHb ¢ MPOU3BOJIBHBIM JICHCTBUTENBHBIM MOKa3aTeneM. OnpeieeHne noKka3aTesibHON OK 05,
GbyHKIMS, €€ CBOMCTBA GbyHKIMH, ee CBOKCTBA U rpaduK. 3HAKOMCTBO C TPUMEHEHUEM TTOKa3aTeIbHON (DYHKITHH. OK 07
Pemenne nmokaszareabHbIX YpaBHEHHH (PYHKIIMOHAIBHO-TPAPUUECKIM METOI0M
Jlekuus 2 IK 1.1
IlpakTH4YecKkoe 3aHATHE 1 1K 1.2
Tema 3.2 Coneprxkanue y4eOHOr0 MaTepuasa 1K 1.3
Pemenue Pemenne nokasaTenbHbIX YPAaBHEHHUI METOJIOM YPAaBHUBAHUS [TOKA3aTeNIeH, METOAOM HK 1.5
MOKa3aTeJIbHbIX BBEJICHUSI HOBOM NIEPEMEHHOM, (PyHKIIMOHATbHO-TpaPUUIeCKUM MeToI0M. Pemienue K 4.2
ypaBHEHUU U MMOKa3aTEIbHBIX HEPABEHCTB
HEpPaBEHCTB Jlexkuus 4
IlpakTH4YecKkoe 3aHATHE 4
Tema 3.3 Conepxanne yaeOHOT0 MaTepuasa
Cucremsl Pemennie cucteM noka3aTelbHbIX YpaBHEHUHN
MOKa3aTeJIbHbIX Jlexknus 2
ypaBHEHUI IpakTH4ecKoe 3aHsATHE 1
Tema 3.4 Coneprxanne yu4eOHOro MaTepurasa
Pemenue 3anay. Pemienue nokaszaTenbHbIX YpaBHEHUI METOJIOM YpaBHUBAHUS [IOKA3aTENECH U METOJIOM
ITokazarennHas BBEJICHUSI HOBOM NIEpeMEHHOM. PeneHne nokazaTebHbIX HEPABEHCTB
pyHKImsa KonrtpoanHas paéora 2
Paspnen 4. 24 OK 01,
Jlorapu¢gmsi. OK 02,
Jlorapudpmuueckasn
o oK 0.
Tema 4.1 Coneprxkanue yu4eOHOr0 MaTeprasa OK 0 5’
Jlorapudm yucna. Jlorapudwm yucna. JlecaTHIHBIA U HATYPATBHBIN Jorapu(Mbl, 9UCIIO € ’
JlecaTnaHbIN 1 Jlexkuus 2 OK 07
HaTypaJbHbIA IpakTH4ecKoe 3aHsATHE 2
JorapudMpl, YUCIIO € I[K 1.1
Tema 4.2 Conepxanme yueOHOro MaTepuasa IIK 1.2
Caoiictsa torapudmoB. | CpoiicTa norapudmos. Oneparys 1orapuhMUPOBAHUSL. IK'1.3




Onepanust Jleknus 2 IIK 1.5
JorapuMUPOBAHUS IIpakTnyeckoe 3aHsATHE 2 [IK 4.2
Tema 4.3 Coneprxanue yuyeOHOro MaTepuana
Jlorapudmmueckas Jlorapudmuueckas QyHKIMS U ee CBOHCTBA
(dyHKLUs, e CBOWCTBA Jlekuus 2
Tema 4.4 Conepxanne yaeOHOT0 MaTepuaa
Pemienune [TonsTue norapudmudeckoro ypasHeHus. Onepariysi MoTeHIUpoBaHus. Tpu OCHOBHBIX
JorapuPpMHUUECKUX METO/a PELICHHS JOTapUPMUUECKIX YPAaBHEHUH: PYHKIMOHATBHO-Tpa(UIECKHIA, METO
yYpaBHEHHI U MOTEHIIMPOBAHUSI, METOJI BBEJICHUSI HOBOM NepeMeHHOH. Jlorapudmuueckue HepaBeHCTBA
HEPABEHCTB Jlekuus 3
IIpakTHYecKoe 3aHsITHE 4
Tema 4.5 Coneprxanne yu4eOHOr0o MaTepurasa
Cuctemsl AJNTOPUTM pELICHHUs CUCTEMBI ypaBHEHH. PaBHOCHMIIBHOCTD JIorapu()MUYECKUX YpaBHEHUH U
JorapupMUUEecKux HEPaBEHCTB
YpaBHEHUU Jexkuus 1
IIpakTnyeckoe 3aHsATHE 2
Tema 4.6 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cojiep:KaHue (Co/lep:KaHue MPUKJIATHOTO MOIYJIsA)
Jlorapudmer B npupone | [lpumenenue norapudma. Jlorapupmudeckas cnupais B pupoje. Ee MmaremaTudeckue
U TEXHUKE CBOMCTBA
IpakTHYecKoe 3aHsATHE 2
Tema 4.7 Coneprxanne y4eOHOro MaTepurana
Pemenue 3anay. Jlorapudmuueckas pynkuusi. Penienne npocrelmux gorapupMHUUecKux ypaBHEHUN
Jlorapudmel. Konrtpoannas paéora 2
Jlorapugmuueckas
byHKIHs
Pazpeua 5. 6 OK 01
KoMmuiekcHblIe ynciia
Tema 5.1 Coneprxkanue y4eOHOro MaTepuana
KomruiekcHble uuncna. [TonsaTne koMmIUIeKCHOTO yucia. COmpsKEHHbIE KOMIUIEKCHBIE YHCIIa, MOJIYJIb M apryMEHT
[Tpumenenue KOMIUIEKCHOrO  uyucina. @dopma 3amucud  KOMIUIEKCHOTO — 4mcia  (TeoMeTpuyeckas,
KOMILIEKCHBIX YHCET TPUTOHOMETpHYECKas, anreOpamdeckas). ApUPMEeTHYECKHE JCUCTBUS C KOMILICKCHBIMH
qyuciIaMHd. BBIMOTHEHME pacdyeToB € TIOMOIIBI0 KOMIUIEKCHBIX 4wncen. llpumepsr
WCTIOJIH30BaHUSI KOMILJICKCHBIX YHCEI
Jlekuus 2
IpakTHYecKoe 3aHsATHE 4




Pazneua 6. 42
OcHoBBI
TPUTOHOMETPHH.
Tpuronomerpuveckue
GyHkumn
Tema 6.1 ConeprxkaHue yu4eOHOro MaTepuaa
Tpuronomerpuueckue Panuannas mepa yrna. [loBopoT Touku BOKpYyr Hadayna koopauHaT. OmpejelieHue CuHyca,
byHKIIUU KOCHHYCa, TaHT'€HCA M KOTAaHI'€HCa. 3HAKM CHHYCa, KOCHHYCa, TAHT€HCAa W KOTaHTeHca IO
IIPOU3BOJIBLHOTO YTJIa, YETBEPTAM. 3aBUCUMOCTh MEXKIy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM OJIHOTO U
yucna. Panuannas u TOT'O XK€ yria
rpajaycHast Mepa yriia Jlekuus 2
Tema 6.2 Copepxanne yaeOHOro MaTepuasa
OcHoBHbIE Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC M KOTaHTEHC YIJIOB O U - O
TPUTOHOMETPUUECKHUE dopMyIibl IPUBEIACHUS
TOXJICCTBA. Jlekuus 2
DopMmyJIbl IPUBEICHUS IIpakTH4yeckoe 3aHsATHE 2
Tema 6.3 ConeprxaHue y4eOHOro MaTepraa
Cunyc, KOCUHYC, Cymma 1 pa3zHocTh cuHycoB. CymMma U pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC JBOMHOIO
TAHT€HC CYMMBI U yria. @opMyIibl MOTOBUHHOTO yriia. [IpeobpazoBaHusi CyMMBbl TPUTOHOMETPUYECKUX (DYHKIINN
Pa3HOCTH JIBYX yTJIOB B IIPOU3BE/ICHNUE U MTPOU3BENICHUS B CYMMY. BBIpaskeHHe TPUTOHOMETPUIECKUX (DYyHKITHHA
CuHyc 1 KOCUHYC Yyepe3 TaHTeHC MOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBanus nmpocreimx
JIBOMHOTO yTJa. TPUTOHOMETPUYECKUX BBIPAKECHUN
®opMyIIbl TOJIOBUHHOTO | JIeKIus 4
yria IIpakTnyeckoe 3aHsATHE 2
Tema 6.4 Coneprxkanue y4eOHOro MaTepuana
@yHKIMH, UX CBOMCTBA. | OOJacTh ONpeAelieHuss W MHOXKECTBO 3HaueHud ¢QyHKiud. UYETHOCTh, HEUETHOCTD,
CriocoOb1 3aaHust nepuoIMIHOCTh QyHKIMHA. CrocoOsl 3ajanus QyHKIHMHA
GyHxumi Jlexknus 2
IlpakTHYecKkoe 3aHATHE 2
Tema 6.5 Copep:xanne yueOHOTO MaTepuaa
Tpuronomerpuueckue OO6nacTh ompeneiaeHUs © MHOKECTBO 3HAUYEHUU TpUTOHOMeTpudeckux (pyHkuuid. YETHOCTS,
(yHKLIUH, UX CBOMCTBA U | HEUETHOCTD, IEPUOAUIHOCTD TPUTOHOMETPUYUeCKUX (yHKIMiI. CBONCTBA U rpaduKu QyHKIHIT
rpaduku y=C0SsX,y=sinX,y=tgX,y=ctgX.
Jlekuus 2
IIpakTnyeckoe 3aHsATHE 2

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

IIK 1.1
I[IK 1.2
IIK 1.3
I[IK 1.5
IIK 4.2




Tema 6.6 Conepxanue yueOHOro MaTepuasa
[Ipeo6pa3zoBanue Cxatue U pacTspkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIUM.
rpauKoB [TpeobOpa3oBanue rpaKOB TPUTOHOMETPUIECKHUX (PYHKIIUI
TPUTOHOMETPHUUECKHUX IIpakTHyeckoe 3aHsTHE 2
byHKIUH
Tema 6.7 IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COJEeP:KaHue (CoepKaHue MPUKJIATHOT0 MOIYJIs)
Onucanue Hcnosp30BaHne CBOMCTB TPUTOHOMETPUUECKHUX (YHKIMI B MPOeCcCHOHATIbHBIX 3a/1a4ax
IIPOU3BOJCTBEHHBIX IIpakTuyeckoe 3aHsATHE 2
IIPOLIECCOB C MTOMOIIBIO
rpadukoB GyHKIUH
Tema 6.8 Coneprxkanne y4eOHOro MaTepurasa
OO6patHbie O6patHbie TpuronomeTpudeckue GyHkimu. x cBolictBa u rpaduku
TPUTOHOMETPHUIECKUE Jlekuus 2
GyHKIHH
Tema 6.9 Coneprxanne yu4eOHOro MaTepurana
Tpuronomerpuyeckue YpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a. Pemenue
YpaBHEHHUS U TPUTOHOMETPUUECKUX YPABHEHHMH OCHOBHBIX THIIOB: MPOCTEUIINE TPUTOHOMETPUUYECKUE
HEpaBEHCTBA ypaBHEHUs, CBOJAIIMECS K KBaJAPAaTHBIM, peEUIaeMble pPa3j0oKEHHUEM Ha MHOXHTEIH,
oaHopoHbIe. [IpocTelie TPUroHOMETPUYECKUE HEPABEHCTBA
Jlekuus 4
IIpakTnyeckoe 3aHsATHE 6
Tema 6.10 Conepxanne yaeOHOT0 MaTepuasa
Cucremsl Cucrembl MPOCTEUIINX TPUTOHOMETPUUYECKUX YPaBHEHUH
TPUTOHOMETPUUECKUX Jlekuus 2
YPaBHEHHI IpakTHYecKoe 3aHATHE 2
Tema 6.11 Coneprxkanue yu4eOHOr0 MaTeprasa
Pemenne 3aga4. OcHoBbl | [IpeoOpa3oBaHre TPUTOHOMETPHYECKUX — BBIPQXKCHUH. PelieHre TpPUTrOHOMETPHYECKHX
TPUTOHOMETPHH. YpaBHEHU U HEPABEHCTB, B TOM YHCJIE C HCTIOJIb30BAHUEM CBONCTB (DYHKITHIA.
Tpuronomerpuueckue KonTpoabnas padora 2
byHKIMH
Paznen 7. 34 OK 01,
IIpousBoanas OK 02,
¢pyHkuum, ee OK 03,
NpUMEeHeHue OK 04,
Tema 7.1 Copepxanue yueOHOro Marepuasa OK 05,




ITonsiTHE TPOU3BOAHOMN.
®opmyIibl U MTpaBUIIa

OmnpeneneHre YUCIOBON MOCIEA0BATEIHLHOCTH U CIIOCOORI e 3amanus. CBOMCTBA YUCIOBBIX
nocyenoBareabHoCTel. OnpeneneHue npeaesna nociieI0BaTeIbHOCTH. Brranciaenue npenenon

Qg epeHIMpoBaHUs nocienoBarenbHocTel. [Ipenen Gpynkum Ha OeckoneynocTH. [lpeaen pyHKIUN B TOUKE.
[Tpupamenne aprymenta. [Ipupamenue ¢pyHkuu. 3axadu, TPUBOASIINE K TIOHSITHIO
pou3BogHON. OnpeneneHne Npou3BoJHON. AITOPUTM OTHICKAHUSI IPOU3BOAHON
Jlekuus 2

Tema 7.2 Coneprxanne yu4eOHOr0 MaTepurana

IIpon3BoaHBIE CyMMBI, ®opmyiel quddepentmposanus. [Ipasuna nuddepeHuupoBaHms

pa3sHOCTH NPOU3BEACHUS, | JIeKIUA 2

1aCTHOI'O IIpakTHYecKoe 3aHATHE 2

Tema 7.3 Coneprxkanue y4eOHOro MaTeprasa

IIpousBonHsbie Onpenenenuve cnoxHoi GpyHKuuu. [IponsBoiHas TPUTOHOMETPUUYECKUX (PYHKIIHUM.

TPUTOHOMETPUYECKHUX [Tpou3BoiHas CI0KHON (PYHKLIUHU

¢bynkuii. [IpousBonnas | Jlekuust 2

CJIOKHOU (QyHKLUH IIpakTHYecKoe 3aHATHE 2

Tema 7.4 Coneprxkanne y4eOHOro MaTeprasa

ITonsTHE O [Tonsitue HenpepsIiBHOW (yHKIMU. CBOMCTBA HETIPEPHIBHOHN (PyHKIMH. CBA3H MEXKITY

HENPEPBIBHOCTU HENPEPBIBHOCTHIO U AUPPEPEeHINPYEMOCTHIO (PYHKIIMH B TOUKE. AJITOPUTM PEIlICHUs

¢byHkuuu. Meton HEPABEHCTB METOI0M MHTEPBAJIOB

HHTEPBAIOB Jleknus 2

Tema 7.5 Conepxanne yaeOHOT0 MaTepuasa

I'eomeTprueckuil u ['eomeTpHruecKuii CMbICT IPOU3BOAHOMN (PYHKIIMH — YTII0BOI KO3 GUIIMEHT KacaTelbHOM K

(duznyecKuil CMbICT rpaduky QyHKIUHU B TOUKE. Y paBHEHUE KAacaTeNbHOM K rpaduKy QYHKIMH. AJITOPUTM

IIPOU3BOJHON COCTaBJICHUsI YPaBHEHUsI KacaTelbHOM K rpaduky pyHkimn y=f(x)

Jleknus 2
IpakTHYecKoe 3aHsATHE 2

Tema 7.6 Coneprxkanue yu4eOHOr0 MaTeprasa

@U3HYECKUI CMBICIT dusnueckuil (MEXaHMYECKU) CMBICI TPOU3BOIHON — MTHOBEHHAs! CKOPOCTh B MOMEHT

IIPOU3BOTHOM B BpemeHu t: v =S' (1)

npodecCHOHATBHBIX IIpakTHyeckoe 3ansTHE 2

3ajaqax

Tema 7.7 Coneprxanue y4eOHOro Marepuana

MOHOTOHHOCTB Bospacranue u yosiBaHHE (QyHKIMH, COOTBETCTBHE BO3pAcTaHUs U yObIBaHUS (YHKLIUU 3HAKY

¢bynkuun. Touku npou3BoAHON. [IoHATHE MPOM3BOAHOM BBICIIErO MOPSAIKA, COOTBETCTBUE 3HAKA BTOPOU

JKCTpEMyMa IPOM3BOJIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3a7auu Ha MaKCUMYM U

OK 06,
OK 07
IIK 1.1
IIK 1.2
IIK 1.3
IIK 1.5
1K 4.2




MUHHUMYM. Ilonsarue ACHUMIITOTHI, CHOCOGBI HUX ONPCACIICHUS. AHFOpI/ITM HUCCIICOA0BAaHUA
(GYHKIMH B IOCTPOCHHUs €€ rpadrKa ¢ MOMOIIBIO Tpou3BOAHON. [IpoOHO-TMHEHHAST PYHKITHS

Jlekums 2
IIpakTnyeckoe 3aHsATHE 4
Tema 7.8 Coneprxanue yuyeOHOro MaTepuana
Hccnenosanue Gynkuuii | MccnenoBanue GyHKIMHA HA MOHOTOHHOCTD M MIOCTPOCHUE rPahHKOB.
1 nocTpoeHue rpadukos | [pakTHYecKoe 3aHsATHE 2
Tema 7.9 HaubGonwmiee u | Coneprkanue ydeOHOTO MaTepuaia
HauMeHblIee 3HaYenus | HaxoxxaeHune HauOoJbIIero 1 HAMMEHbIIIEro 3HaYeHUH QPYHKIIMIA, TocTpoeHue TpaduKoB
byHKIIUU MHOT'OYJICHOB C MCIIOJIb30BaHUEM allapaTa MaTEMaTHYECKOro aHaIKu3a
Jleknus 2
IIpakTHyeckoe 3aHATHE 2
Tema 7.10 IIpodreccnoHaIbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHNe MPHKJIATHOT0 MOLYJIsI)
Haxoxnenue Haumenspiiee u Hanbosbliee 3HaueHne QyHKIUU
ONTUMAJIBHOTO IIpakTuyeckoe 3aHsTHE 2
pe3yJibTaTa ¢ MOMOIIBIO
IIPOU3BOJHOMU B
MPAKTUYECKHX 3aJ1auax
Tema 7.11 Conepxanne yaeOHOT0 MaTepuaa
Pemenue 3anay. ®opmysl 1 npaBuia auddepenuupoBanus. Mcenenopanue GyHKIUN ¢ TOMOIIBIO
IIponsBonnas pyHKIMY, npou3BoHOM. Hanbonbiiee n HauMeHblee 3HaueHUs: QYHKIIUU
CC HPUMCHCHNC KonTpoasnas padora 2
Pa3nean 8. 20
IlepBooOpa3nasn
¢pyHnkuun, ee
NpUMeHeHue
Tema 8.1 Conepxanne yaeOHOro MaTepuasa
[TepBoobOpaznas 3agaya O BOCCTAHOBJEHWM 3aKOHA [BWKEHUS TI0 M3BECTHOM ckopocTu. I[loHsiTue
¢bynkuuu. [IpaBuna uHTerpupoBanus. O3HAKOMJICHHE C TIOHATHEM HHTETpaja W TEpBOOOPa3HON sl (PYHKIUU
HAXO0XJICHUS y=f(x). Pemenue 3amau Ha CBsA3b MEPBOOOPA3HOH M €€ MPOU3BOJHOW, BBIYUCIICHHE
IEpBOOOPA3HBIX nepBooOpazHoil s naHHoW (yHkuuu. Tabmuna dopMyi uisi HAXOXKIEHUS EPBOOOPA3HBIX.
V3ydyeHue mpaBuiia BEIYKCICHHSI IEPBOOOPA3HON
Jlekuus 2
IpakTHYecKoe 3aHsATHE 2
Tema 8.2 Coneprxkanne yu4eOHOr0 MaTeprasa

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

K 1.1
IIK 1.2
IIK 1.3
IIK 1.5
1K 4.2




IImomans
KPUBOJIMHEWHOU
Tpaneuuu. PopMmyna
Hgerorona — JleiiOuuma

3anauyy, NMPUBOAAILME K IMOHITHIO OIPEAEIECHHOIO MHTErpajga — O BBIYMCICHUHU IUIOLIAIN
KPUBOJIMHEMHOW Tpamnenuu, O MepeMenieHuu TOouku. [loHAaTHe ompenenéHHOro HMHTErpasa.
['eomerpuueckuii 1 pusnueckuii cMbIcn omnpeneneHHoro uHterpaina. @opmyna HporoHa—
JleitbHua

Jlekuus 2
IIpakTHYecKoe 3aHsITHE 2
Tema 8.3 Coneprxanne y4eOHOro MaTeprasa
Heonpenenennslii n [ToHsiTHE HEONPEAEIEHHOIO MHTErpajla
OIpeAeICHHbBIN Jleknus 1
MHTErpaJibl IlpakTH4Yeckoe 3aHATHE 2
Tema 8.4 ConeprxkaHue y4eOHOro MaTepraa
[Tonsitue 06 I'eoMeTprUYECKHI CMBICI ONPEAESICHHOIO0 HHTErpasia
OIPEAEIIEHHOM Jlekuus 1
MHTETpaje Kak miomanan | [IpakTuyeckoe 3aHsiTHE 2
KPUBOJUHEHHOMN
Tpaneuuu
Tema 8.5 IIpogeccnoHaIbLHO-OPHMEHTHPOBAHHOE COJeP:KaHue (CoepKaHue MPUKJIATHOTO MOLYJIs)
OrnpeneneHHpIi ['eomeTpuueckuii cMbic onpeaeneHHoro narerpaita. ®opmyna Hetotona - JleiiOuua.
MHTErpajl B AKU3HU Pemenne 3amau Ha NpUMEHEHHE HWHTErpajia Uil BBIYMCICHUS (PU3MYECKHX BEIUYUH U
Iomanei
IpakTHYecKoe 3aHsITHE 4
Tema 8.6 Coneprxkanue y4eOHOro MaTepuasa
Pemenne 3anau. [TepBooOpasnas ¢pyHKIMH, €€ TpuMeHeHne. [IpaBuia Hax0XKAeHUS TIEPBOOOPA3HBIX.
ITepBooOpasHast KonTposbnas padora 2
¢yHKIMY, €€
MIPUMEHEHHUE
Paznen 9 16 OK 01,
IIpsimble U MII0CKOCTH OK 03,
B IIPOCTPAHCTBE OK 04,
Tema 9.1. Coneprxkanue yu4eOHOr0 MaTeprasa OK 07
OcHOBHBIE IOHATHUS [Ipenmer crepeomerpun. OCHOBHBIE MOHATHUSA (TOYKa, MpsIMasi, TUIOCKOCTb, MPOCTPAHCTBO).
CTEPEOMETPUHU. OcHOBHbIE akCHOMBI cTepeomeTpuu. Ilepecekaromuecs, napamuienbHble U CKPELIUBAIOIINECS IK 1.1
Pacnionoxenune npsameix | npsiMeie. [Ipu3HAK M CBOWCTBO CKpEMIMBAIOUIMXCS NPSAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIC IK 1.2
U IIOCKOCTEN burypsi. IIK'1.3
Jlekuus 2 K 1.5




Tema 9.2. Conepxanue yueOHOro MaTepuasa 1K 4.2
[TapannenbHOCTD [TapannensHpie mpsiMas W minockocth.  Omnpenenenue. Ilpusnak. CsoiictBa  (C
HPSIMBIX, IPSIMON U nokazarenbcTBoM). [lapamnenshble 1iockoctd. Omnpenenenue. Ilpusnak. CsoiictBa (c
IUIOCKOCTH, IIJIOCKOCTEN | J0Ka3aTebcTBOM). TeTpasap u ero aneMeHThl. [lapamienenunen u ero aneMeHTbl. CBOiCTBa
MPOTUBOIIOJIOKHBIX TPaHEW U AuaroHanei napamienenumnena. [loctpoenne ceuennii. Pemenune
3ajad.
Jlekuus 2
IpakTHYecKoe 3aHsITHE 2
Tema 9.3. Coneprxkanue y4eOHOr0 MaTeprasa
[lepneH UKy ISIPHOCTD Ilepnenaukynsipuele npsmble. llapamienbHble npsiMble, NEPHEHAUKYIISPHbIE K IIOCKOCTH.
MPSIMBIX, IPSIMOM U [Tpu3Hak MepHneHIuKYISIPHOCTH NMPsAMON U mockocTu. JlokazarenscTBo. [lepnennukymsp u
IUIOCKOCTH, IIJIOCKOCTEN | HaKIoHHAsA. [leprneHauKymsipHble TUIOCKOCTH. lIpu3HaKk NeprneHAuKYISIPHOCTH IUIOCKOCTEH.
Jloka3aTenbCTBO.
PaccTosiHHs B IPOCTPAHCTBE
Jleknus 2
Tema 9.4. Coneprxanne yu4eOHOr0 MaTepurana
Teopema o Tpex Teopema o Tpex meprneHAUKyJsApax. Jloka3areabCTBO. YTosl MEXIy HNPSIMON M IJIOCKOCTBIO.
HEPIEHIUKYIISIpax VYron Mexay IIOCKOCTSIMU
Jleknus 2
IIpakTHyeckoe 3aHATHE 2
Tema 9.5. Conepxanne yaeOHOT0 MaTepuasa
[TapannensHsie, AkcuoMbl crepeomeTpu. [leprneHaANKyIIpHOCTS MPSIMON U MJIOCKOCTH, HapajieIbHOCTh JBYX
NEPIEeHIUKYIISPHBIE, IPSIMBIX, IEPHEHIUKYIISIPHBIX IJIOCKOCTH, IEPIEHIUKYIISIPHOCTD IJIOCKOCTEN
CKpEIIHUBaIOIINecs IIpakTuyeckoe 3ausTHE 2
psIMbIS
Tema 9.6. Coneprxkanne yu4eOHOr0 MaTeprasa
Pemenne 3anau. PacnonoxeHne TmpsMBIX M INIOCKOCTEM B  IpOCTpaHCTBE. llepneHAauKyssipHOCTE U
[TpsAMBIE U TUNIOCKOCTH B | TAPAJISIILHOCTH MPSIMBIX U TNIOCKOCTeH. CKpEIMBaIONIHecs IpsMbIe
[IPOCTPAHCTBE KonTtpoibHasi padora 2
Paznea 10. 12 OK 02,
Koopaunartsl n OK 03,
BCKTOPbI OK 04,
Tema 10.1 Coneprxanue y4eOHOr0 MaTeprasa OK 07

JlexapTOBbI KOOPIMHATHI
B IIPOCTPAHCTBE.

JlexapToBbl KOOpAMHATEI B pocTpaHcTse. [Ipocreiimue 3anaun B koopauHarax. PaccrosHue
MEXKIY JBYMs TOUKaMH, KOOPJIMHATHI CEPEJINHBI OTPE3Ka




PaccrosiHue Mexny Jleknus 2 IIK 1.1
JIBYMsI TOYKaMH. IIpakTH4eckoe 3aHATHE 2 IIK 1.2
Koopaunats! cepeuHbl IIK 1.3
OTpe3Ka I[IK 1.5
Tema 10.2 Coneprxanue yuyeOHOro MaTepuasa
BekTopsl B BexTops! B ipocTpancTBe. Cl10KEHUE U BBIYMTAHNE BEKTOPOB. Y MHOXKEHHE BEKTOpA HA
IIPOCTPAHCTBE. gucio. Kommanapueie BekTopsl. CkansipHOe IpOU3BeIeHuE BEKTOPOB. Pa3noxenune BekTopa
VYTo] MEXY BEKTOPAMHM. | IO TPEM HEKOMIUIaHapHBIM BekTopaM. KoopanHaTsl BEKTOpa, CKaIIpHOE MPOU3BEICHHUE
CkansipHoe BEKTOPOB B KOOpJMHATAX, YIOJl MEXy BEKTOPaMH, YToJI MEXAY IPSIMON U IIIOCKOCTbHIO, YTOJ
IIPOU3BEICHUE BEKTOPOB | MEXAY INIOCKOCTSIMU. Y PaBHEHHE IIJIOCKOCTH.
Jlekuus 2
IIpakTHYeckoe 3aHATHE 2
Tema 10.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIepKaAHNE (COePsKaHHe PUKJIATHOT0 MOIYJIsI)
IIpakTuxo- KoopannatHas miockocTs. BerauciieHre paccTosSHUN U IUIOMAACH Ha TNIOCKOCTH.
OpUEHTUPOBAHHBIE KonuuecTBeHHBIE pacueThl
3aJla4uM Ha IIpakTHyeckoe 3anATHE 2
KOOpJMHATHOMN
IJIOCKOCTH
Tema 10.4 Coneprxkanue y4eOHOro MaTepuasa
Pemenue 3anau. JlexapToBbI KOOpAMHATHI B ITpocTpaHcTBe. BekTopsl B ipocTpancTBe. Cl0XKEHNE U BBIUUTAHUE
KoopauHatel ¥ BEKTOpBI | BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yuciio. Kommianapusie BeKTOpbl. CKasIpHOE
IIPOU3BE/IEHNE BEKTOPOB. Pa3oxeHne BEKTOpa M0 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[Ipocreiimue 3agaun B koopauHaTax. KoopanHaThl BEKTOpa, paCCTOSHUE MEX]Ty TOUKaMH,
KOOpJIMHATHI CEpEANHBI OTPE3KA, CKAISIPHOE MPOU3BECHIE BEKTOPOB B KOOPANHATAX, YroJl
MEX/1y BEKTOPaMH, YTOJl MEXKY MPSIMOM U TJIOCKOCTHIO, YTOJl MEXKY MIOCKOCTIMU
KourtpoabHas paGora 2
Paznen 11. 50 OK 01,
MHOrorpaHHUKHU H OK 02,
TeJia BPallleHusl OK 03,
Tema 11.1 Copep:xanue yueOHOro MaTepuasa OK 04,
Bepiuunsl, pebpa, rpanu | [lonaTre MEOrorpaHHuka. Ero sjaeMeHTsI: BepuuHbl, pebpa, rpanu. Juaronans. CeueHue. OK 05,
MHOTOIPaHHHKA BhINyKIIble ¥ HEBBIMTYKIIblE MHOTOIPAaHHUKH OK 06,
Jlexuus 2 OK 07
Tema 11.2 Coneprxkanne yu4eOHOr0 MaTeprasa
IIpusma, ee ITonsitue nmpusMel. Ee ocHoBaHus 1 O0okoBbIe TpaHu. BricoTa npusMel. [IpsiMas U HaKJIOHHAs HK 1.1




COCTaBJIAIOLIUE, npusMma. [IpasuibHas npusma. Ee ceueHue

ceuenue. [Ipamas u Jlexkuus 2

MIPaBUIIbHAS TPU3MBI IlpakTHYeckoe 3aHATHE 2

Tema 11.3 Copep:xanue yueOHOTO MaTepHana

[Tapannenenunen, Kyo0. [Tapannenenunen, cBoOiicTBa NPSIMOYTOJIBHOTO Mapaienenumnesaa, kyo. Ceuenue Kyoa,

Ceuenue ky0a, napajulieJenune1a

apajuiesenumnea Jleknus 2
IlpakTHYecKkoe 3aHATHE 2

Tema 11.4 Copep:xanue yueOHOTo MaTepuaa

[Tupamupa, ee [Tupamuna u ee snementsl. Ceuenue nupamuabl. [IpaBunpHas nupamuaa. Y cedeHHast

COCTaBJIAIOLIME, nupamuaa

ceuenue. [IpaBunbHas Jlexnus 1

nupamuzia. Y CeYeHHast IIpakTH4yeckoe 3aHATHE 2

nupamMua

Tema 11.5 Copep:xanne yueOHOTo MaTepuaa

BoxoBast n monHas [Tnomaae GOKOBOW ¥ MOTHOW MOBEPXHOCTH MPU3MBI, TUPAMUIBI

MMOBEPXHOCTb MPU3MBI, Jlexknus 1

ITAPaMHUIBI IIpakTnyeckoe 3aHsiTHE 2

Tema 11.6 Copepxanne yaeOHOr0 MaTepuasa

CummMmertpus B KyOe, CuMMeTpHsi OTHOCUTENBHO TOYKHU, IPSIMOH, miockocTu. CumMmeTpust B KyOe,

napajuieienunese, napajuleJienunesie, pusMe, upamuie

MIpU3Me, UpaMue Jlexknus 2
IlpakTHYecKkoe 3aHATHE 2

Tema 11.7 IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COJeP:KaHue (CoepKaHue MPUKJIATHOTO MOLYJIs)

ITpumepsl cumMMeTpuii B | CUMMETpHS B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

npodeccuu IIpakTHYECKOE 3aHATHE 2

Tema 11.8 Coneprxkanue yu4eOHOr0 MaTepuasa

IIpaBunbHbIE [ToHsiTHE MPaBUIILHOTO MHOTOIpaHHMKA. CBOKCTBA MPAaBWJIBHBIX MHOTOIPaHHHUKOB

MHOTOIPAHHUKH, UX Jlexnus 2

CBOMCTBA

Tema 11.9 Copep:xanne yueOHOTO MaTepuaa

Humuuap, ero Mununnp u ero sneMenTsl. CeueHne NUIUMHApa (TMapajljielbHOe OCHOBaHUIO U ocH). Pa3BepTka

COCTaBJIAIOLIHE. HAJIUHAPA

Cedenue nuIvHIpa Jexkuus 2
IIpakTH4yeckoe 3aHsATHE 1

IIK 1.2
IIK 1.3
I[IK 1.5
IIK 4.2




Tema 11.10 Conepxanue yueOHOro MaTepuasa

Komnyc, ero Konyc u ero anementsl. CeueHnie koHyca (MapayieqbHOe OCHOBAHUIO U MTPOXOISIIee Yepes

COCTaBJISIOIHE. BEpIINHY), KOHUYECKHE ceueHus. PazBepTka KoHyca

CedeHue KoHyca Jlexnus 2
IlpakTH4YecKkoe 3aHATHE 1

Tema 11.11 Conepxanne yaeOHOT0 MaTepuasa

VYceueHHbli KOHYC. Yceuennsiii konyc. Ero oopasyromias u Beicota. CeueHrne yCeUeHHOr0 KOHyca

CeueHure yCEUeHHOT0 Jleknus 2

KOHyca IIpakTHyeckoe 3aHsATHE 1

Tema 11.12 Coneprxanne yu4eOHOro MaTeprasa

[ap u chepa, ux [Tap u chepa. Bzaumuoe pacnosnoxenue cdepsl u miockoctu. Ceuenue mapa, chepsl

CEUECHUs Jleknus 2
IlpakTH4YecKkoe 3aHATHE 1

Tema 11.13 Coneprxkanue y4eOHOro MaTepuasa

ITonsitue 06 00beMe [Tonstue 06 oobeme Tena. O0beM Kyda U IpAMOYroJibHOTO napamenenunena. O0bem

tena. OTHoLIEHUE npu3Mbl U IMHApa. OTHOLIEHHEe 00beMOB OJOOHBIX Tell.

00BbEeMOB IMOJOOHBIX Tl | JIeKIus 2
IpakTHYecKoe 3aHsITHE 2

Tema 11.14 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJePKAHNE (COlepsKaHMe IPUKJIATHOT0 MOAYJIsI)

OOBeMbl U MII0IATU O06bembl mupamuIsl U Konyca. O0bem miapa. [1nommaam moBepXHocTen Teln

MMOBEPXHOCTEU TEJ Jlexkuus 2
IlpakTH4YecKkoe 3aHATHE 2

Tema 11.15 Copepxanne yueOHOTO MaTepuaa

KomOunammun KomMmOuHanmu reoMeTpuaecKux Tel

MHOTOTPAaHHHMKOB U Te1 | [IpakTHYeckoe 3aHATHE 2

BpaIeHus

Tema 11.16 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJeP:KaHue (CoepKaHue MPUKJIATHOT0 MOIYJIs)

I'eomeTpuueckue Hcnonp3oBanne KOMOMHAIMI MHOTOTPAHHUKOB M TEJ BPAIICHHS B TPAKTHUKO-

KOMOHMHAIINY Ha OpUEHTUPOBAHHBIX 3a7auax

TIPaKTHKE IpaKTHYecKoe 3aHsATHE 2

Tema 11.17 Coneprxkanue y4eOHOro MaTepuana

Pemenue 3anay. OO6beMbl U IJIOL[AIU MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS

Mmuororpannuku v Tena | Konrposabnas paéora 2

BpallleHUs

Paznen 12. 22 OK 01,




J1eMeHThI OK 02,
KOMOUHATOPUKH, OK 03,
sepowrmoctel oo
Tema 12.1 Coneprxanue yuyeOHOro MaTepuasa glli %57’
OCHOBHBIE TOHATHS [lepecTaHOBKH, pa3MEILICHHs], COUETAHUSI.
KOMOWHATOPHUKHU Jlekuus K 4.2
Tema 12.2 Conepxanne yaeOHOT0 MaTepuasa '
CobbITHE, BEepOsATHOCTE | COBMECTHBIC U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSITHOCTH CYMMbI COOBITHIA.
coObITus. CrosxeHue u YcaoBHAsS BEpOSITHOCTh. 3aBUCUMBIC U HE3aBUCUMBIE COOBITHS. TeopeMbl O BEpOSTHOCTH
YMHOXEHHUE IIPOU3BEICHUSI COOBITU.
BEPOATHOCTEMN Jleknus
Tema 12.3 IIpogeccnoHaIbLHO-OPHMEHTHPOBAHHOE COJeP:KaHue (CoepKaHue MPUKJIATHOT0 MOLYJIs)
BepositHOCTE B OTHOCHUTENbHAS YACTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTHUECKOE
npodhecCuOHaTBHBIX ompezeneHue BepossTHOCTU. OIeHKa BEPOSTHOCTU COOBITHS
3ajavax IlpakTH4YecKkoe 3aHATHE
Tema 12.4 Conepxanne yaeOHOT0 MaTepuasa
JuckperHas cay4yanHas | Buabl ciydaiiHbix BenuunH. OnpesielieHne JUCKPETHOM ClIyJaifHOW BEJTMYHHBI. 3aKOH
BEJIWYMHA, 3aKOH €€ paclnpeiesieHns] AUCKPETHOM ClIy4yalHOW BeJIMYKMHBL. E€ YnCIIOBbIE XapaKTEPUCTUKHU
pacupeneneHus Jexkuus
Tema 12.5 Conepxanne yaeOHOT0 MaTepuasa
3anaun mareMaTudeckor | Bapuanmonnsiii ps. [Tosuron yactoT u ructorpamma. CTaTUCTUYECKHE XapaKTEPUCTHKH
CTaTUCTUKU psiga HaOJTIOIaeMBIX JaHHBIX
Jlekuus
Tema 12.6 ITpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJePKAHME (COIepsKaHMe IPUKJIATHOT0 MOAYJIsI)
CocraBnenue Tabnun u | [lepBuuHas 00pabOTKa CTATUCTUYECKHUX AaHHBIX. [ padueckoe Mx mpeacTaBIeHHe.
JyarpaMm Ha npakTuke | HaxoxJaeHue CpeTHUX XapaKTepHUCTHK, HAOJI01aeMbIX JTAHHBIX
IlpakTHYecKkoe 3aHATHE
Tema 12.7 Coneprxkanue yu4eOHOr0 MaTeprasa
Pemenne 3anau. OnemeHTbl KoOMOMHAaTOpUKH. COOBITHE, BEPOSTHOCTH COOBITHA. ClI0’KEHUE U YMHOKEHUE
DNeMEeHThI BEPOATHOCTEMN
KOMOWHATOPHKH, KonTpoasbHnas padora
CTaTUCTUKH U TEOPUH
BEPOATHOCTEMN
Paszpnen 13. 10 OK 01,




MHo:xecTBA.
JJIeMeHTbI TEOPHH

rpacgos
Tema 13.1 Copep:xanue yueOHOTO MaTepuana
MHoxkecTBa [Tonsitue MuoxecTBa. [lonMHO)KecTBO. Onepaii ¢ MHOKECTBAMH
Jlekuus
Tema 13.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIepKaAHNE (CONePsKaHHue MPUKJIATHOTO MOAYJIsI)
Oneparnuu ¢ Omneparuu ¢ MHOKecTBamMu. PerieHne npukiaHbIX 3a1au
MHO>KECTBaMU IIpakTHyeckoe 3aHATHE
Tema 13.3 Coneprxanne yu4eOHOr0o MaTepurana
I'pader [Tonsitue rpada. Ces3Hblii rpad, AepeBo, HUKI rpad Ha IOCKOCTH
Jlekuus
IlpakTH4Yeckoe 3aHATHE
Tema 13.4 Coneprxkanue y4eOHOro MaTepuasa
Pemenue 3a1a4. | Onepauun ¢ MHOXecTBaMu. OnNucCaHUWE pPEAIbHBIX CHUTyallUd C TIOMOIIBIO MHOXECTB.

MmuoxecTtBa, ['padbr u
WX IPUMCHCHHE

[Tpumenenue rpadoB K pelIeHUIO 3a1a4

KonTtpoibHas padora

OK 02,
OK 03,
OK 04,
OK 05,
OK 07
IIK 4.2

Bceero:

282




3. YCJIOBUSA PEAJIN3AIIUU ITIPOTPAMMBI YUEBHOM

JUCHUIT/INHBbI
3.1. TpedoBanus K MUHUMAJIBLHOMY MaTePUATbHO-TEXHUYECKOMY
o0ecreueHH IO
Peanuzauust mporpamMmbl JAMCHMIUIMHBI TpeOyeT Hanuyusl y4eOHOro kaOuHeTa
MaTEMaTUKH.

O6opynoBaHue yuyeOHOTO KaOMHeTa:
- TOCAI0YHBIE MECTa M0 KOJMYECTBY 00YUYaIOIIIXCS;

- pabouee MeCTo Mperno aBaTes;

- KOMIUICKT Y4eOHO-HATJISITHBIX TIOCOOMIA;

- KOMIIICKT 3JICKTPOHHBIX BUJICOMATCPHUAJIOB,

- 33/1aHMS 1151 KOHTPOJIBHBIX padoT;

- IpOo(eCCUOHAIBHO OPUEHTUPOBAHHBIE 3aaHUS;

- MaTCPHAJIbl 3K3aMCHaA.

TexHuueckue CpCaAcCTBa 06y‘I€HI/ISIZ

- IEPCOHATBHBINA KOMITBIOTED C JTUIICH3MOHHBIM MPOTPAMMHBIM 00€CTICUCHHUEM;

- IPOEKTOP C SIKPAHOM.

3.2. UndopmanuoHHoe odecrieueHre 00ydeHust

Ilepeyenbr pexoMeHAyeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcoB,
JTONOJIHUTEJIbHOM JIUTEPATYPbI

OCHOBHBIE HCTOYHUKH:

1.

Anrebpa u Hayana maTeMmarudeckoro ananusa. 10 - 11 knaccel. ba3oBsiit u
yriyoneHHbll ypoBHU: yueonuk / III. A. Anumos, 0. M. Konsrun, M. B.
Tkauesa [u ap.]. - [IpocBenienune, 2022, — 463

I'eometpust 10 - 11 knaccel. ba3oBblii U yriryOneHHbIH YPOBHU: YUEOHUK /
A. B. Iloropenos. - [Ipocsemenne, 2022. - 174

NunuBuyanbHble KOHTPOJIBHBIE Pa0OTHI MO Kypcy «Airebpa M Hadana
aHanmzay Juist ctyaeHTtoB ¢akynprera CIIO: mocoOue mo maTeMaTuKe IS
CTYJICHTOB TEpBOro Kypca QakyibTeTa CpeaHero mnpoheccuoHaIbHOro
obpazoBanus / benropoackuiil’ AY/ M.A. Cemepnuna, H.C. TlabonkoBa —
benaropoackuiil’'AY, 2022

PabGouas Terpanps mo Kypcy «Ainredpa U Hadyana aHaiau3a» ISl CTYJICHTOB
dakynsTera CIIO/benroponckuiil’ AY/ H.C. TTabonkoBa, M.A. CemepHuHa
— benropoxa: bearopoackuiil’'AY, 2022

MaremaTtuka B Ta0IuIax U cxemax: mocoOue /sl MOArOTOBKU K 9K3aMEHY
JUIsl CTYICHTOB MIEPBOI0 Kypca CpeaHero npodhecCUOHAIbHOTO 00pa3oBaHust/
benroponckuit I'AY/ I'.B. bpaxuuk, H.C. I1abonkoBa, M.A. CemepHuHa,
T.H. Mununa — benropoa: benropoackuitl' AY, 2020

JIOTOTHUTEIIBHBIC UCTOYHUKH:
1. http://lib.belgau.edu.ru— 3b benropoackoro 'AY

2. http://znanium.com — 9bC «3HaHUYM»

3. http://e.lanbook.com — DBC «Jlaup»

4. http://ebs.rgazu.ru  — 3BbC «AgriLiby



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

4. KOHTPOJIb Y OIIEHKA PE3YJIBTATOB OCBOEHHUS YUEBHOM

AU CHUTIJIMHBI

Kontpoibr W omeHka pe3ylbTaToOB OCBOCHHS 00II€00pa30BaTEIbHOM
JTUCIUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PEe3yJIbTaThl, HAIIPaBICHHbBIC
Ha (opMHUpoBaHHE OOMIMX U MPOGECCHOHANBHBIX KOMIIETEHUIUN MO pa3jienaMm |
TEeMaM COJIep)KaHUsl y4eOHOTO MaTepHaia.

Oomas/npodeccuoHanbHa

Paszgen/Tema

Tun oneHoYHbIX

s1 KOMIIeTeHIUS MEPONPUATHS

OK 01. Bribupats crioco6sr | P 1, Tema 1.1, 1.2, 1.3 IT-o/c”, 1.4, | Tectuposanue

peuieHus 3a1a4y 1.5, 1.6 YcTHBIN o1Ipoc
npodecCuoHaIbHON P2, Temrr 2.1,2.2,2.3,2.4,2.5, NunuBuayanbHas
JIeATeIIbHOCTH 2.6 camocTosTeNbHas paboTa
NPUMEHUTEITBHO P 3, Temsr 3.1, 3.2,3.3,3.4 3ammTa MHIUBUIYaIbHBIX

K Pa3JIMYHBIM KOHTCKCTAM

P4, Temn14.1,4.2,4.3,4.4, 4.5,
4.6 I1-o/c, 4.7

P5, Temrr 5.1, 5.2

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, 6 Temnr 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
I1-o/c, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5I1I-
o/c, 9.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 IT-0/c,11.17
P12, Temsr 12.1,12.2, 12.3 T1-
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

MIPOEKTOB
KonTponbhas padbora
Bremonnenue
JK3aMCEHAIIMOHHBIX 3aJaHuH

OK 02. Hcnonp3oBaTh
COBpPEMEHHBIE CPEICTBA
MOMCKa, aHaJIn3a u
UHTEpIIpeTaluu
uHbopMaluu, 1
UH(POPMaIMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHUS 3a/1a4
npodecCuoHaTbHON
JeSITeIbHOCTH

P1,Temal.1,1.2, 1.3 1-0/c, 1.4,
1.5,1.6

P2, Temsr2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,34

P4, Teme14.1,4.2,4.3,4.4,4.5,
4.6 I1-o/c, 4.7

P 6, Temrr 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, Temsr 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, Temsnr 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

TectupoBanue

YceTHBIT onpoc
NunnBunyansHas
caMoCTOsITeNIbHas paboTa
3amuTa UHIMBUY AITbHBIX
IIPOEKTOB

KonTponbnas pabora
Beinonuenue
SK3aMEHAIIMOHHEIX 3aIaHUU

* [Ipogheccuonanbroe-opueHmuposantoe cooepicanue




P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 II-o/c, 11.8,11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 IT-o/c,11.17
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 IT-o/c,
13.3,13.4

OK 03. IimanupoBats u
peann30BBIBATh COOCTBEHHOE
npodeccuoHaIBHOE U
JUYHOCTHOE Pa3BUTHE,
HpeANPUHUMATEILCKYIO
JIeATEIILHOCTD B
npodeccuoHaIbHOM chepe,
UCTIONIb30BATh 3HAHUS 110
(MHAHCOBO TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYyalusiX

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

P2, Temsr2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temnr 3.1,3.2,3.3,3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6 I1-o/c, 4.7

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, 6 Temnr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 I1-0o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
I1-o/c, 8.6

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

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

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.71-0/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 T1-o0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 T1-
o/c, 12.4,12.5, 12.6 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

YcTHbI onpoc
NunuBunyanbHas
CaMOCTOsITeNIbHAs paboTa
3amuTa UHIUBUIYaIbHbIX
MPOEKTOB

Konrponsnas padora
Brmonnenue
JK3aMEHAIIMOHHBIX 3aJaHuN

OK 04. 5¢ddexTruBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTHBE U
KOMaH/Ie

P1,Temal.l, 1.2, 1.3 I1T-o/c, 1.4,
1.5,1.6

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, Temnr 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 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,1.8,7.9,7.10I1-0/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 I1I-
o/c, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 I1-o/c, 11.8,11.9,

TectupoBanue

VYeTHbI onpoc
NuauBuayanbHas
caMoCTOsTeNIbHAs paboTa
3amuTa HHIWBUTY aTbHBIX
IIPOEKTOB

Kontponbnas pabota
Brimonnenue
HK3aMEHAIMOHHBIX 33/IaHUN




11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17
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 IT-o/c,
13.3,13.4

OK 05. OcymiecTBisTh
YCTHYIO U TUCBMEHHYO
KOMMYHHUKAIUIO Ha
rOCYAapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eToM ocoOeHHOoCTen
COIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2, 1.3 II-o/c, 1.4,
1.5,1.6

P2 Temsr2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temnr 3.1,3.2,3.3,3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6 I1-o/c, 4.7

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, 6 Temnr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 I1-0/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
I1-o/c, 8.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7I1-0/c, 11.8, 11.9,
11.10 IT-o/c,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 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

YeTHBIM o1poc
NunuBunyanbHas
CaMOCTOsITeNIbHAs paboTa
3amuTa UHIUBUIYaIbHBIX
MPOEKTOB

Konrponsnas padora
Brmonnenue
JK3aMEHAIIMOHHBIX 3aJaHuH

OK 06. ITposBnsaTh
IPaKIaHCKO-
MaTPUOTUYECKYIO MO3ULHIO,
JIEMOHCTPHUPOBATH
OCO3HaHHOE MOBE/ICHHUE HA
OCHOBE TPaJIULHOHHBIX
0011e4eoBeueCcKuxX
IIEHHOCTEH, B TOM YHCIIE C
Y4€TOM rapMOHH3ALUU
MEKHALMOHAIBHBIX U
MEXKPEIUTNO3HBIX
OTHOILEHUM, IPUMEHSATH
CTaHJAPThI
AHTUKOPPYNLIMOHHOIO
MOBEJCHUS

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

P 6, Temn 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, 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, 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 T-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17

TectupoBanue

VYerHbIl onpoc
NuauBuayanbHas
caMoCTOsTeNbHAs paboTa
3amuTa HHIWBUTY aTbHBIX
IIPOEKTOB

KonTponbnas pabota
Brimonnenue
HK3aMEHAIIMOHHBIX 3a/IaHUN

OK 07. ConeticTBOBaThH
COXPAHEHHUIO OKPY KAIOLIEH
Cpeibl, pecypcocOepeKeHHIO,
MIPUMEHSTH 3HAHUS 00
M3MCHCHUY KJIMMATa,
MIPUHIIUIIBI OEPEKITMBOTO
IPOM3BOJICTBA, 3PPEKTUBHO
NelCcTBOBATh B
YpE3BBIYAITHBIX CUTYAIUSIX

P1,Tema 1.1, 1.2, 1.3 T-0/c, 1.4,
1.5,1.6

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

P 3, Temsr 3.1,3.2,3.3,34

P4 Temsr4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temsr 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 Temer 7.1,7.2,7.3,7.4,7.5,

TectupoBanue

YcTHbIN onpoc
NunuBuayanbHas
CaMOCTOSsITeNIbHAs paboTa
3ammTa MHIUBUIYaTbHBIX
MIPOEKTOB

Kontponbhas padbora
Brmonnenue
JK3aMEHAIIMOHHBIX 3aJaHuN




7.6,7.7,7.8,7.9,7.10 I1-0/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
I1-o/c, 8.6

P9, Tems1 9.1, 9.2, 9.3, 9.4,9.5I1I-
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,
11.5,11.6,11.71-0/c, 11.8, 11.9,
11.10 IT-o/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 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

IIK 1.1 Beimonusars
IIOJIEBBIE TEOAE3UYECKIE
paboThl Ha
MIPOU3BOACTBEHHOM
y4acTKe.

P1,Temal.1,1.2, 1.3 I1-0o/c, 1.4,
1.5,1.6

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

P 3, Temnr 3.1,3.2,3.3,3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6 I1-o/c, 4.7

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,1.8,7.9,7.10I1-0/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temsr 9.1,9.2,9.3,9.49.5I1I-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 TI-
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-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 IT-o/c,11.17

TectupoBanue

YeTHbII onpoc
NunuBuayanbHas
caMoCTOsATeNIbHAs paboTa
3amuTa HHIUBUY alTbHBIX
MIPOEKTOB

KonTponbhas pabota
Brinosnnenue
HK3aMEHAIIMOHHBIX 3a/1aHUN

IIK 1.2 . BemonssaTh
TonorpaduyecKkue CbeMKU
Pa3IMYHBIX MacCIITA0OB.

P1,Tema 1.1, 1.2, 1.3 T-0/c, 1.4,
1.5,1.6

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

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 I1-0o/c, 7.11
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

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

P 10, Temsr 10.1, 10.2, 10.3 T1-

TectupoBanue

YcTHbIN onpoc
NunuBuayanbHas
CaMOCTOSITENIbHAs paboTa
3ammuTa UHIUBUIYaIbHBIX
MPOEKTOB

KonrponsHas pabora
Brmonnenue
JK3aMEHAIIMOHHBIX 3aJaHuN




o/c, 10.4

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

IIK 1.3 BeInogHsTh
rpadgudeckue padoThI MO
COCTaBJICHHIO
Kaprorpaduueckux
MaTepHayoB.

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4,
1.5,1.6

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

P 3, Temnr 3.1,3.2,3.3,3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6 I1-o/c, 4.7

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,1.8,7.9,7.10I1-0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temn 9.1,9.2,9.3,9.4,9.5 TI-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 TI-
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-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 IT-o/c,11.17

TectupoBanue

VYerHbI onpoc
NunuBunyanbHas
caMoCTOsTeNIbHAs paboTa
3amuTa VHIUBHAY AJIbHBIX
IIPOEKTOB

Konrponbnas pabora
Beinonnenue
HK3aMECHALIMOHHBIX 3a1aHUN

IIK 1.5 BrInojiaars
nermuGpupoBaHUe adpo- U
KOCMHUYECKHUX CHUMKOB JJIsI
noyrydeHust uadopmaiuu oo
00BEKTaxX HEABIKUMOCTH

P1,Temal.1,1.2, 1.3 1-0/c, 1.4,
1.5,1.6

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

P 3, Temsr 3.1,3.2,3.3,3.4

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

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, 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, Temn1 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems 9.1, 9.2, 9.3, 9.4,9.5 TI-
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,
11.5,11.6,11.71-0/c, 11.8, 11.9,
11.10 T-o/c,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 IT-0/c,11.17

TectupoBanue

YcTHbIN onpoc
NunuBuayanbHas
CaMOCTOSsITeNIbHAs padoTa
3ammuTa UHIUBUIYaIbHBIX
MPOEKTOB

Konrponsnas pabora
Brmonnenue
JK3aMEHAIIMOHHBIX 3aJaHuN

IIK 4.2 IIpoBoauth
KOJIMYECTBEHHBIN 1
Ka4eCTBEHHBIN yUueT
3eMellb, IPUHUMATh
Y4acTHE B UX

P1,Temal.l, 1.2, 1.3 I1T-o/c, 1.4,
1.5,1.6

P2 Temsr2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,3.4

TectupoBanue

VYerHbII onpoc
NunuBunyanbHas
CaMOoCTOsTeNIbHAs paboTa
3amuTa MHIUBHAY AJIbHBIX




HHBCHTAapHU3allui U
MOHHUTOPHHIC.

P4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6 I1-o/c, 4.7

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,1.8,7.9,7.1011-0/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, 9.49.5I1-
o/c, 9.6

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

MIPOEKTOB
Kontponbhas padota
Brimonnenue
HK3aMEHALIMOHHBIX 3a/1aHUN




