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Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

- @eepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa CpeiHero oluiero oopa3oBaHus,
YTBEPXKAEHHOrO npukazoM MunoopHayku Poccum ot 17 mas 2012 Ne 413 (3apeructpupoBaHHOIO
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- nOpuMepHOW pabouell mnporpamMMmbl 0O0IIE00pa30BaTENbHON JUCHMIUIMHBL «Martemartuka» ais
npodeccruoHanbHBIX 00pa3oBaTeNbHBIX OpraHu3aluii, oq00peHHON 3acemanueM llemaroruyeckoro
coera ®I'BOY JI1O UPIIO, npotokomom Ne6/2025 ot «18» ampens 2025 rona
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1. OBIIASI XAPAKTEPUCTHUKA OBIIEOBPA3OBATEJBbHOM TUCIATLIMHBI
OY/1.03 MATEMATHKA

1.1. Heap 1 MecTO IMCUMILIMHBI B CTPYKTYpe o0pa3oBarenbHol nporpammbl CI1O

Lenp AUCHUILIMHGI

«Mamemamukxa:

Conepxkanue mporpaMmbl 001Ie00pa3zoBaTeIbHON

IMCUUITIMHBI «MaremMaTrKa» HalpaBiIeHO Ha JOCTHKEHHE PE3Y/IbTaTOB €€ U3YUCHHUS B COOTBETCTBHH C
tpeboBanusmu GPI'OC COO c¢ yuerom npodeccuonansuoit Hanpasiennoctu @PI'OC CIIO.

O6Hl€06p330BaTeJ'IbHaﬂ JUCHUIIIIMHA Mamemamuka SBIISETCA

00s13aTEILHOM  YacThIO

o0mieoOpa3oBaTebHOTO MHKJIA 0oOpa3oBarenpbHON TporpamMmmbel B coorBerctBun ¢ @I'OC CIIO mo

cneyuaibHocmu

Monmaoic,

mexHuuecKoe

HPOMBLULTIEHHO20 000pYy00saHus (no ompaciam).

oocayxcusanue,

IKcnyamauusn u pemonm

1.2. Ilnanupyembie pe3yJabTaTbl 0CBOCHUS TUCHHILIAHBI

[Inanupyemblie pe3yabTaThl OCBOEHHUs 0011e00pa30BaTelbHON MUCIUILUIMHBI OMPEACTSIOTCS B
cootBercTBUH ¢ PI'OC CIIO m Ha ocHOBe PI'OC COO. Ocoboe 3HaYCHHE AUCIUIUIMHA UMEET MPH
¢dbopmupoanuu u pazsutuu OK u 1K

B pesynbrare 0cBOCHUS AUCIMILTUHBI 00yJarOIIHIACS TOJKCH:

Kon n [Inanupyemsble pe3ynbTraTbl OCBOCHHS TUCIIUIUIMHBI
HAauMEHOBaHUE
bopMupyembIx O6mme JucuuniamHapHbie
KOMITETCHIU I
OK 01. BeiOupars JInuHOoCTHBIE pesynbrarel | [IPG1. Bnamenue MeromamMu 10Ka3areiabCTB,
CHOCOOBI pelIeHUsI | JOJIKHBI OTPAKATh QIrOpUTMAMM  PEIICHHUs 3a/]a4; YMEHHueE
3az1a4 B YacTu: TPYZIOBOTO | POPMYIUPOBATH OIIPEEIECHUS, AKCHOMBbI
npodeccuoHanbHON | BOCIIUTAHUSA: U TEOpEMbl, MPUMEHITh WX, MPOBOAUTH
NeSITEIbHOCTH - TOTOBHOCTb K  TpYAY, | AOKa3aTelbHblE  pacCyXkJIE€HUS B  XOJe
IIPUMEHUTEIBHO K OCO3HaHME LIEHHOCTH | pEIICHHUs 3a/]1a4;
pa3IM4YHBIM MacTepCcTBa, TPYA0It00ue; [1P62. VYmeHume omepupoBaTh MOHATHUIMH:
KOHTEKCTaM - TOTOBHOCTh K aKTHUBHOH | CTENEHb YHWCIa, Jorapudm Yucia; ymeHHE
JIeSITEIbHOCTH BBITIOJIHSATH BBIYMCIICHUE 3HAYCHHU I
TEXHOJIOTMYECKOU u|u npeoOpa3oBaHus BBIPAXKEHU co
COLIMANILHOM HampaBlIE€HHOCTH, | CTEHNEHSIMHU u norapupMamu,
CIIOCOOHOCTh ~ MHUIIMHPOBATH, | IPE0Opa3oBaHuUs JIpOOHO-pallnOHAJIbHBIX
MJIAHUPOBATH BBIPAXKEHUI;
U caMocCToATeNbHO BBINMONHATH | [IPO3. VYmenue omnepupoBarh NOHATUSAMU:
TaKYIO JI€ATEeIIbHOCTb; panuoHaNbHbIE, MppALMOHAJIbHBIE,
- UHTepeC K pa3IUYHbIM | IOKa3aTeJbHBIE, CTETICHHBIE,
chepam  mpodeccuoHanbHOH | TorapupmMudeckue, TPUTOHOMETPUUECKHE
JeSITEIbHOCTH. YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

MeranpenMeTHbIE  PE3YJIBTAThI
JIOJKHBI OTPaXaTh:

OBnazieHue yHUBEPCATbHBIMU
y49eOHBIMU  TTO3HABATEIbHBIMU
JCUCTBUSIMU:

a) 0a30BbIC  JIOTHYECKHE
JIEUCTBUS:

- CaMOCTOSITEIIbHO
bopmynrpoBarh

U aKTyaJU3UpoBaTh MpoOsemMy,
paccMaTrpuBarh

[1P64. YmeHue omnepupoBaTh MOHATUAMU:

byHKIMS, HETpepbIBHAS GbyHKIMS,
IIPOU3BOAHAS, nepBooOpazHas,
OTpe/ieNIeHHbI MHTErpall; yMEHUE HaXOAUTh
NPOM3BOJHBIE  AIEMEHTApHbIX  (PyHKIMIA,
UCIIOJIB3YA CIIPaBOYHbIE MaTepuabl;
UCCJIEIOBAaTh B NPOCTEHIIMX  CIydasx
GyHKIMM HAa MOHOTOHHOCTb, HaXOIUTh
HauOoNbIINE ¥ HAaUMEHbIINE 3HAYCHUs

GyHKIMM; CTPOUTH rpa@UKHU MHOTOUYIEHOB C
MCIIOJIb30BaHUEM ammapara MaTeMaTH4eCKOro
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€€ BCCCTOPOHHE;

- yCTaHaBIUBATh
CYILIECTBEHHBIN MPU3HAK
WA OCHOBaHUS JUTSt

CpaBHEHHS, KlIacCH(DUKAITUU
# 0000IIIeHH,

- OTIpe/IEeTSTh Lenu
JIeSITEIIbHOCTH, 3a/1aBaTh
napaMeTpbl U KpPUTEpUU HX
JIOCTUKCHUS;
- BBISIBJIATH 3aKOHOMEPHOCTH U
MPOTHUBOPEUHUS

B paccMaTpHUBAEMBbIX SBJICHUSX;
-  BHOCUTh KOPPEKTHBBI B
JESITENIbHOCTD, OLICHUBATh
COOTBETCTBHE pe3y/IbTaToB
LensiM,  OLIGHWBAaTh  PHUCKHU
MOCIIEACTBUI AEATEIbHOCTH

0) 6a30BBIC UCCIIEIOBATEIBCKUE
NEeNCTBUL:

- BJAJETh HABBIKAMH Yy4eOHO-
HCCJIEZIOBATEIbCKOM

U TPOEKTHOM JEeATEIbHOCTH,
HaBbIKAMH paspelieHus
npo0iem;

- BBISIBIISITD MPUYUHHO-
CJICICTBCHHBIE CBSI3U
U aKTyaJu3upoBaTh
BBIJIBUTATh TUIIOTE3Y
ee pelIeHus,
ApPTyMEHTHI

JUISL  JI0Ka3aTesbCcTBa
YTBEPKICHUH,
napaMeTpsl u
pelIeHus;

- aHAJIM3HUPOBATh TMOJTYYCHHbIE
B XOIE€ peuieHus  3aJa4u
pe3ynbTaThl, KPUTHYECKHU
OIICHUBATh

ux JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH H3MEHEHNE

B HOBBIX YCIIOBHSX;
pa3pabarpiBaTh IUTAH PEHICHUS
npoOJieMbl C Y4eTOM aHalu3a
UMEIOTITUXCST MaTepPHATbHBIX

U HEMaTepHUaIbHBIX PECYPCOB;

- YMETbh MEPEHOCUTH 3HAHUS B
MO3HABATEIHHYIO

U TPAKTHYECKYIO
KU3HECSITENLHOCTH;
- yMETh MHTETPHPOBATH 3HAHUS
u3 pa3HBIX MPEIMETHBIX

3azauy,
HAXOIUTh
CBOHX

3a/1aBaTh
KpUTEPHUH

oOiactu

aHaJli3a; NPUMEHATh TPOU3BOJHYIO TIpU
pelIeHuu 3aJa4  Ha JBIDKEHUE;, pellaTh
MPAKTHUKO-OPHUEHTUPOBAHHBIE 33/1a41

Ha HanOOJBIIIME M HAMMEHBIIINE 3HAYCHUS, Ha
HAXOXKJCHHUE MyTH, CKOPOCTU U YCKOPEHUS;

IIP65. YMeHnme omepupoBaTh IOHATHIMH:
panuoHanbHass ~ (QYHKIMS, IOKa3aTelbHas
byHKIIHSA, CTEeNeHHast byHKIIHSA,
JorapupmMuuecKas byHKIHS,
TpUrOHOMETpUYecKkue (yHKIUU, OOpaTHbIE
GyHKIMM;  yMEHHE  CTPOUTh  TpauKu
M3YYEHHBIX GbyHKIMIA, WCIIOJIb30BaTh
rpaduKd  TpU  U3YYCHHH MPOIECCOB U
3aBHUCHUMOCTEH, MpH pelleHuu 3a7ad U3

JIpYyruX Y4YeOHBIX MPEIMETOB M 3aJad U3
peanbHOM JKW3HHU; BBIpaXarb (GopMynamu
3aBHCUMOCTH MEX/1Y BEITUYNHAMH;

[IP6G6. YMeHue pemarh TEKCTOBBIE 3aJla4yd
pasHbIX TUIOB (B TOM 4YMCJIE Ha IPOLEHTHI,
JOAM W 4YacTH, Ha JBIXKEHHE, pabory,
CTOMMOCTBH TOBapOB M YCIIyT, HAJIOTH, 33/1a4u
U3 00nacTH  ympaBlIeHHS JIMYHBIMA U
CeMEeMHbIMH  (UHAHCAMM); COCTaBIIATh
BBIPOKEHUS, YpaBHEHHS, HEPABEHCTBA U HX
CUCTEMBI 110 YCJOBHIO 3a/laud, HCCIEI0BaTh
MOJYYeHHOE  pElIeHHEe W OLEHUBATh
IPaBIONOA00HOCTh PE3YIIBTATOB;

I1P67. VYmeHue onepupoBaTh MOHATHIMHU:
cpenHee apu(pMeTHYEeCKOE, MeJluaHa,
HauOoNblllcE W HaUMCHLIIEE 3HAYCHHS,
pasmax, JCTIepCHs, CTaHJapTHOE
OTKJIOHEHHE 4YHUCIIOBOTO Habopa; yMeHHe
U3BJIEKaTh, HHTEPIIPETUPOBATh HH(POPMALIHIO,
NPEICTaBICHHYIO B TabIHIax, Ha
quarpaMmax, — rpagukax, — OTPaKarolIlylo
CBOWCTBAa pEaJbHBIX ITPOILECCOB M SBICHUM;
NPEACTaBIATh HHPOPMALMI0 C HOMOIIBIO
TaOIHIY 151 Jarpamu; HCCIIEI0BATh
CTaTUCTUYECKHUE TAaHHBIE, B TOM YHUCIIE

C TpUMEHEHHEM TpapuuecKuX METONOB U
AIIEKTPOHHBIX CPECTB;

[1P68. VYmeHue omnepupoBaTh MOHATHIMHU:
CIIy4alHBIN OIBIT

U CcIy4ailHOe  COOBITHE,  BEPOSTHOCTh
CIIy4alfHOTO COOBITHSI; YMEHHE BBIYUCIATH
BEPOSITHOCTD C WCTIOJIb30BaHNEM
rpaMuecKux METOJIOB; IPUMEHATH (POPMYITBI
CIOKEHHSI ¥ YMHOXXEHHUS BEpOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (GOPMYIBl MpU
pelIeHHH 3a/1ad; OIICHWBAaTh BEPOSTHOCTHU
peasbHbIX COOBITHI; 3HAKOMCTBO




o0iacrei;

- BBIABUTaTh HOBBIC HJIEH,
HpeHHaFaTb OpI/IFI/IHaJIbeIe
MOAXOMBI K PELICHHUS

CO CiIy4ailHBIMH  BEJIMYMHAMH; YMEHHE
IPUBOIUTH TPUMEPHl MPOSBIECHUS 3aKOHA
OOJIBIINX YUCEI B IPUPOTHBIX

U OOILIECTBEHHBIX SIBJICHUIX;

ITP69. VYmeHue onepupoBaTh MMOHATHIMMU:
TOYKa, MpsiMas, IJIOCKOCTb, IMPOCTPAHCTBO,
JIByTPaHHBIN yrou, CKpEILLMBAIOIIUECS
psMbIe, napasuieNbHOCTb U
NEPIEHIUKYISIPHOCTD IPSAMbIX

U IJIOCKOCTEH, yroia MeXIy HpSMBbIMHU, YIoOJl
MEXIY NPsIMON

U IUIOCKOCTBIO, Yrojl MEX]y IJIOCKOCTSAMH,
paccTositHM€ OT TOYKM JO IJIOCKOCTH,
paccTossHUE MEXAY MpsMBIMH, PAacCTOSHHE
MEXly IJIOCKOCTSIMU; YMEHHUE HCII0JIb30BaTh
OpU PEUIeHUH 337a4 H3ydyeHHble (DAaKThl U
TEOpEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 00bEKTOB OKPY’KAIOLIETO MHUPA;
I1P610. YmeHue omnepupoBaTh MOHATHIMMU:
MHOTOIPaHHUK, CEUEHHE MHOTIOIPaHHMKA,
KyO, mnapajienenumnesn, MNpu3Ma, HUPAMUJA,
¢durypa u nMoBepxHOCTb BPALICHUS, LIUIUH/P,
KOHyC, T1map, cdepa, cedeHuss uryps
BpallleHUs, IUIOCKOCTh, Kacarouiascs chepsl,
LHWIMH]pa, KOHYCa, IJIOLAJb I[TOBEPXHOCTH
NUpaMU/bl, TPU3MBI, KOHYCa, LMIMHJIPA,
TUIOIIAb cdepsl, o0beM KyOa,
IIPSIMOYTOJIBHOTO napajuleJenunena,
NUpaMHJIbl, TPU3MBI, LMUIUHAPA, KOHYCA,
11apa; yMeHue U300paxatb MHOTOTPAHHUKHU
U TOBEPXHOCTHU BpAUICHMS, MUX CEUYEHHUS OT
pYyKH, c IIOMOIIIBIO YEePTEKHBIX
MHCTPYMEHTOB U 3JEKTPOHHBIX CPEICTB;
YMEHHME  pacno3HaBaTb CHUMMETPUIO B
IIPOCTPAHCTBE; yMEHHE pacrno3HaBarhb
NPaBUJIbHBIE MHOTOTPAHHUKH;

IIP611 VYmeHue omnepupoBaTb MOHATHIMHU:
JIBUKCHHE

B IMPOCTPAaHCTBE, MOAOOHbIE (UTYpPHl B
IIPOCTPAHCTBE; HCIIOJIB30BaTh OTHOLLEHUE
MJIomaje  TMOBEPXHOCTEH ©  00bEMOB
NoA00HBIX (PUTYp MPH PEIICHUH 3a/1au;
[1P612. YMeHre BBIUUCTATh TEOMETPUICCKHE
BEJIMYMHBI (JUIMHA, YTOJl, IUIOIAab, 00beM,
I0HIab MOBEPXHOCTH), HCIIOJNB3YS
U3y4YeHHbIE (OPMYIBI U METO/IBI;

[1P613. YMmeHue omnepupoBaTh MOHATHIMHU:
IIPSIMOYTOJIbHAS cucrtema KOODJIMHAT,
KOOPJIMHATBl TOYKH, BEKTOpP, KOOPIUHATHI
BEKTOpa, CKaJSIPHOE TPOM3BEACHHUE, Yroj
MEXIy  BEKTOpaMH, CyMMa  BEKTOpOB,
IIPOU3BEJIEHUE BEKTOpPA HA YUCIIO; HAXOJUTH C
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MIOMOIIBIO0 U3YUYEHHBIX (OPMYS KOOPIAHHATHI
CepeIuHBl  OTpe3Ka, PACCTOSHHE MEXIY
JByMsI TOUKaMU;

[IP614. VYmenue BBIOMpPATH MOAXOASAIIMI
U3Y4CHHBIM METOJ

JUIsL  pellieHus  3ajlauu,
MareMaTru4eckue (haKThl

U MareMaTHYecKHe MOJETU B IPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE;
yMEHHE MIPUBOAUTD IPUMEPBI
MaTeMaTU4eCKUX OTKPBITUH POCCUUCKON U
MHPOBOM MaTeMaru4yeCcKON HayKu

PaCIlO3HaBaTh

OK 02.
Hcnonb3oBarh
COBPEMEHHBIC
CpeICcTBa  TIOMCKA,
aHaym3a "
HUHTEpIpETAINH
uHpOpMaIuy, u
nH(OpMaIMOHHbBIE
TEXHOJIOTHH VTS
BBITIOJTHEHHS  33/1a4
npodeccrnoHaIbHON
NeSITENIbHOCTH

JInuHOCTHBIE pe3yNbTaThl
JOJDKHBl  OTpakaTb B 4YacCTH:
[EHHOCTH HAyYHOTO TIO3HAHUS:
-c(hopMUpOBaHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
pasBUTHS
00111eCTBEHHOI
OCHOBaHHOI'O
Ha Janore KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHMIO
CBOETO MecTa B
HOJMKYJIBTYPHOM MHPE;
MeranpeaMeTHble  pe3yIbTaThl
JIOJKHBI OTPakaTh:

OBnaneHue yHHMBEpCAJIbHBIMU
y4eOHBIMM TO3HABaTEIbHBIMU
JICHCTBUSIMU:

B) pabota ¢ uHpopmarmei:

- BJIAJICTh HaBBIKAMHU
NOJy4YeHUs UHPOpPMAIMK U3
HUCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIBHO
OCYIIECTBIIATh TOWCK, aHAaJM3,
CHCTEMaTH3aLUI0 u
MHTEPIPETANI0 UHPOPMAIIH
pasNMYHBIX BUAOB M (opm

YPOBHIO
HayKU u
MIPaKTHKH,

IIPEICTaBICHNUS;
- co3gaBaTb  TEKCTBl B
pa3IMYHBIX dopmarax c
Y4ETOM Ha3Ha4YEHUs
uHpopMalMl U LEJNEeBOM
ayIUTOPHH, BBIOMpast
ONTHMAJIbHYIO bopmy
IPEACTaBICHUS

Y BU3YyaJIU3allNH;
- OLICHUBATb JIOCTOBEPHOCTb,
JIETUTUMHOCTh ~ MH(OpMAINH,

[IP61. Bnagenue MeTomamMu JIOKa3aTCibCTB,
aNTOPUTMAMM  PELICHUsS  3aja4; yMEHHE
(bopMyIHpOBaTh ONPEACTICHHS, AKCHOMBI

U TEOpEMbl, TPHUMEHITH UX, MPOBOIUTH
JIOKa3aTeNbHbIE  PAacCyXJIEHUS B  XO/e
peuieHus 3a1ad;

I1P62. VYmeHue onepupoBaTh MOHATHIMMU:
CTENeHb 4YHWCIa, JOrapudM Yucla, yMEHHE
BBINOJIHATH BBIYMCIICHNUE 3HAYCHUN

U npeoOpa3oBaHHMs  BBIpAXCHHH  CO

CTETIEHSMU u norapudmamu,
npeodpa3oBaHus JIpOoOHO-pallMOHAIBHBIX
BBIPAKECHU;

[1P63. VYmeHue omnepupoBaTh MOHATHIMHU:
panMoHaIbHbIE, UPPALMOHAJIBHEIE,
[OKa3aTeJbHbIE, CTCIICHHBIE,
JorapupmMuueckue, TPUTOHOMETPUYECKHE

YPaBHEHMsI U HEPABEHCTBA, UX CUCTEMBI;
I1P64. VYmeHue onepupoBaTh MOHATHIMHU:

byHKIHS, HEINpepbIBHAS ¢byHKLU,
IIPOU3BOAHAS, nepBooOpasHas,
OIpeJIeIeHHbI MHTErpall; yMEHHE HaXOAUTh
MPOM3BOJHBIE  DIIEMEHTAapHBIX  (DyHKIHIA,
UCTIONb3YS CIpaBOYHbIE Marepuaibl;
UCCIIENIOBaTh B MPOCTEWINIMX  CIydasx
GyHKIIMM HAa  MOHOTOHHOCTb, HAaXOIUTh
HauOoJbIINe

Y HaUMEHbIIMEe 3Ha4eHUsl (DYHKIUI; CTPOUTH
rpa@uk MHOTOWIEHOB C HWCIOJIb30BaHHEM

arnmapara MaTeMaTu4eCcKoro aHanu3a;
IIPUMEHATHh IPOU3BOAHYIO IIpU PEIICHUHN
3a1a4

Ha JBHYKEHHUE; pemiarb ITPaKTHUKO-

OpUEHTUPOBAHHBIE 33]]a41

Ha HauOOoJbIINE U HAMMEHbIIINE 3HaYeHUs, Ha
HAXOXKJEHHE MTyTH, CKOPOCTH U YCKOPEHUS;
I1P65. VYmeHue onepupoBaTh MOHATHIMHU:
pauvoHanbHass  (QYHKIMs, IOKa3aTelbHas
byHKIMS, CTEIIEHHAas byHKIMS,
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€€ COOTBCTCTBHUE IIPABOBBIM H
MOPaJIbHO-3TUYCCKHUM HOpMaM;

- HCIOJIBb30BaTh  CPEICTBA
UH(POPMAITMOHHBIX "
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B peleHun
KOTHUTUBHBIX,
KOMMYHUKaTUBHBIX u
OpPraHU3alMOHHBIX  3aJad C
coOnroIeHuEM TpeOoBaHUi
SPrOHOMHUKH, TEeXHUKHU
0e30MacHOCTH, TUTHCHBI,
pecypcocOepekeHusl,
NPAaBOBBIX M ATUYECKUX HOPM,
HOpM MH(POPMALMOHHON
0e3011acHOCTH

norapudMudeckas byHKIUA,
TPUTOHOMETpUYeCcKHe (yHKIHH, OOpaTHbIC
(GyHKIIMKA,  YyMEHHE  CTPOUTHh  TIpaduKu
U3y4YCHHBIX byHKIHMi, HCII0JIb30BaTh
rpaduky  TOpU  HM3YYEHHHM TPOIECCOB U
3aBUCUMOCTEH, IpU pEIIEHUU 3a7ad U3
JIpYrux yueOHBIX NpPEeIMETOB U 3aJad U3
peanpHOW JKW3HHW; BBIpaXarb (QopMynaMu
3aBHCHUMOCTHU MEX]y BETMYMHAMU;

[1PG6. YMeHue pemaTh TEKCTOBBIE 3a/laud
pa3HbBIX TUIOB (B TOM 4YHCJIE Ha IPOLEHTHI,
JOAM W 4YacTW, Ha JIBWXKEHHE, padory,
CTOMMOCTh TOBAapOB U YCIIYT, HAJIOTH, 3a7a4l
U3 00nacTd  ympaBieHHS JUYHBIMH U
CEMEHHBIMU (dbuHaHCAMM ), COCTaBJISITh
BBIPQXEHMSI, YPAaBHEHHUS, HEPABEHCTBA U HUX
CUCTEMBI 0 YCIIOBUIO 3aJa4H, HCCIEI0BaTh
[IOJlyYEHHOE  pElIeHHME M OLIEHUBAaTh
IIPaBIONOA0OHOCTh PE3YIILTATOB;

[1P67. VYmeHue omepupoBaTh MOHATHIMHU:
cpenHee apupMeTuIecKoe, MeuaHa,
HauOonblllee W HaWMEHbIIEe 3HAYCHUS,
pa3Mmax, qucnepcus, CTaH/IapTHOE
OTKJIOHEHHE 4YHUCIIOBOTO Habopa; yMeHHe
U3BJIEKaTh, HHTEPIPETUPOBATh UHPOPMALIHIO,
MPEJICTaBICHHYIO B Tabnunax, Ha
auarpammax, — rpagukax,  OTPakarollyro
CBOMCTBA pEAIBHBIX INPOLIECCOB U SIBICHU;
MPEICTaBIAITh HMH(OPMALMIO € TIOMOILBIO
TabIHI u JMarpamm; UCCIIE0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM YHUCIIE

C TNpHUMEHEHHEeM TIpapHUuecKuXx METOIOB U
AIIEKTPOHHBIX CPEJICTB;

ITP68. YmeHue omnepupoBaTh MOHATUAMU:
CIIyYaHBIN OMBIT

U cioydailHoe  COOBITHE,  BEpOSTHOCTh
CIIy4aifHOro COOBITHS; YMEHHE BBIUUCIISTH
BEPOSATHOCTH C UCIIOJIb30BaHUEM
rpauyecKuX METO/I0B; IPUMEHSITH (POPMYJIBI
CIOXKEHHS M YMHOXKEHHUS BEPOSTHOCTEH,
KOMOMHAaTopHble (akThl U (QOPMYIBl MpHU
pElIeHNN 3a4a4; OLICHUBATh BEPOSATHOCTH
peaNbHBIX COOBITHI; 3HAKOMCTBO

CO CIHy4yallHBIMM  BEJIMYMHAMH; YMEHUE
MPUBOAUTH TMPUMEPHl MPOSBIEHUS 3aKOHA
OOJIBIIMX YUCEI B TPUPOTHBIX

1 OOIIECTBEHHBIX SBJICHUSIX;

ITP69. VYmenue omnepupoBarh MOHATUAMU:
TOYKa, MpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO,
JIBYTpaHHBII yroJ, CKpEIMBAOIINECS
npsIMbIE, napayjiebHOCTh u
NEepIEHIUKYISIPHOCTD IPSMBIX




U TUIOCKOCTEH, YroJl MEXIy MPSIMBIMU, YTrOJ
MEXIY NpsMON

U IJIOCKOCTBIO, YOl MEXAY IJIOCKOCTSIMH,
paccTosiHUE OT TOUKU

JI0 TIOCKOCTH, PACCTOSIHUE MEXKY IPSIMBIMHU,
paccTosiHuE MEXAYy IUIOCKOCTSIMH; YMEHHUE
UCIIONB30BaTh  NpU  pEeHIeHHH  3a7ad
U3y4YeHHbIE (PAKTHI M TEOPEMBI IUTAHUMETPUH;
YMEHHE OILICHUBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIOILEro MUPa;

[IP610. VYmenue omepupoBaTh MOHATHSIMH:
MHOTOTPaHHUK, CEYEHHE MHOIOIPaHHUKA,
KyO, mMapajjienenumnesn, MNpu3Ma, NUPAMUIA,
¢durypa u moBepxXHOCTb BPALICHHUS, LIUIHH/P,
KOHyc, 1map, cdepa, cedeHuss QUTYypsI
BpallleHus1, MJIOCKOCTh, Kacaromascsi cgepsl,
HWIMH]Ipa, KOHYCa, IJIOWAAb MOBEPXHOCTH
NUPaMUIbl, TPU3MBI, KOHYCa, NHMJIHHIPA,
TUIOIIAb cdepsl, o0beM KyOa,
PSIMOYTOJIBHOTO napajuieNienumnena,
NUPaMUIbl, TPU3MBI, LWIMHApPA, KOHYCA,
1apa; yMeHue n300pakxaTb MHOTOTPAHHUKH
U IOBEPXHOCTHU BpALICHMS, UX CEUYEHHUS OT
pYKH, c MIOMOIIBIO YepPTEKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX CpE/ICTB;
YMEHHME  pacro3HaBaTb CHMMETPUIO B
IIPOCTPAHCTBE; yYMEHHE pacrno3HaBarb
MPaBUJIbHBIE MHOTOTPAaHHUKH;

IIP611 VYmeHue omnepupoBaTb MOHATHIMHU:
JIBUKCHHE

B TMPOCTPAaHCTBE, MOAOOHbIE (UTYpPHl B
IIPOCTPAHCTBE; HCIIOJIB30BaTh OTHOLLEHUE
MJIomaae  TMOBEPXHOCTEW U 00bEMOB
NoA00HBIX (UTYp MPH PEIICHUH 3a/1ay4;
[TPG12. YMeHue BBIUUCTATh TEOMETPUUECCKHE
BEJIMYMHBI (JUIMHA, Yrojl, IUIOIIaab, OObeM,
I01Ia/1b MOBEPXHOCTH), HCIIOJB3YS
U3y4YeHHbIE (POPMYIBI U METO/IBI;

I1P613. YMmeHue omnepupoBaTh MOHATHIMHU:
IPSMOYTOJIbHAS cucrema KOOPMHAT,
KOOPIMHATHl TOYKH, BEKTOp, KOOPIUHATHI
BEKTOpa, CKaJSIPHOE TPOU3BEACHHUE, YIroj
MEXJIy  BEKTOpaMH, CyMMa  BEKTOpOB,
IIPOU3BE/IEHUE BEKTOPA HA YUCIIO; HAXOJUTH C
MOMOIIbIO M3YYEHHBIX (OPMYIT KOOPIUHATHI
CEpEeIUHBl  OTpEe3Ka, PACCTOSHHE MEXIY
JIByMsI TOYKaAMU;

[1PG14. VYmeHue BHIOMpATh MOIXOASIIUI
W3YYEHHBI METOJ

JUIs  pelieHHus — 3aJlaud,  paclo3HaBaThb
MaTeMaTH4ecKue QpakThl

U MaTeMaTHYeCKHUe MOJEIH B MPHPOIAHBIX U
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OOLIECTBEHHBIX SBJIEHUSX, B HCKYCCTBE;
YMEHHE MIPUBOJIUTD MIPUMEPBI
MaTE€MaTUYE€CKUX OTKPBITUA POCCUMCKON U
MHPOBOM MAaTEMaTU4YE€CKOM HAyKU

OK 03.| JIuuHOCTHEBIE pe3ynbTaThl T1PG1. Bnanenune METOIaMU
[Inanuposars U | JIOJIKHBI OTpaxarb JI0Ka3aTeNIbCTB, AITOPUTMaMHU pPELICHUS
peaNn30BbIBATH B YacTH: JlyXOBHO- 3az1ay; YMEHHE (bopmynupoBaTh
coOCTBEHHOE HPaBCTBEHHOI'O BOCIIUTAHMSL: olpezeeHus, aKCUOMBI
npopeccUOHAIbHOE | - c(OpMHPOBAHHOCTh U TEOpEMBl, INPUMEHATh HX, INPOBOJIUTH
u JUYHOCTHOE | HPAaBCTBEHHOIO  CO3HaHMS, JIOKa3aTEeNIbHBIE PACCYXKIEHUS B XOJe
pa3BHTHE, 9THUYECKOTO ITOBEACHHUS; pelleHns 3a1a4;
MPENIIPUHUMATENIBC | - CIOCOOHOCTh OLIEHUBATh [1P64. Ymenue onepupoBaTh HOHSATHSIMHU:
Kyl0 J€ATElIbHOCTb | CUTyaMI0 W  IPUHUMATh GbyHKIH, HeIpepbIBHAs byHKLHS,
B OCO3HAHHbIE pelieHus, IIPOU3BOJIHAS, nepBooOpasHas,
Ipo(eCCUOHAILHOW | OpUEHTHUPYSICh Ha MOPAJIbHO- OIIpECIICHHBIN UHTETpal; YMEHHE
cdepe, HpPaBCTBEHHbIE  HOPMBI U HaXOJUTh IPOU3BOIHBIE 3JIEMEHTAPHBIX
HCII0JIb30BaTh LIEHHOCTH; GbyHKUIHUH, UCIIOJIB3YS CIIPaBOYHbIE
3HAHUS 0 | - OCO3HaHUE JIMYHOIO BKJaza MaTepuaibl; UCCIEN0BaTh B MPOCTEHIINX
IIPaBOBOM U | B IIOCTPOEHHUE YCTONYMBOIO ciyyasix (QYHKIMH Ha MOHOTOHHOCTb,
(buHaHCOBOI Oyny1uiero; HaXOJUTh HanOoIbIIe
I'PaMOTHOCTH B | - OTBETCTBEHHOE OTHOILECHHE U HauMeHbIIME 3HAYeHHUs  (DYHKIIMI;
Pa3IMYHbIX K CBOUM pOUTENAM CTpoUTh  TpadUKd  MHOTOWIECHOB  C
KU3HEHHBIX u  (Wm) JpyruM dieHam UCIIOJIb30BAaHUEM anmnapara
CUTYaILUIX CEMbH, CO3JaHUI0 CEMbU Ha MaTeMaTUYeCKOTO aHaliu3a; I[PUMEHSTh
OCHOBE OCO3HAHHOI'O IPOM3BOJHYIO IIPM  DPELIEHUU  3a1ad
MPUHSTHS LEHHOCTEN Ha  JIBIDKEHUE;  pelarb  MPaKTHUKO-
ceMeHon KU3HU B OpPUEHTUPOBAHHBIE 3a/1a4u

COOTBETCTBUH C TPATULUSIMHU
HaponoB Poccuu;

Ha HauOOJIbIIINE U HAUMEHBIIIHE 3HA4YCHHA,
Ha  HaxOXIACHUC IIYTH, CKOpPOCTH U

MeranpenmeTHbIe YCKOPEHHS;

pE3yabTaThI JOJKHBI [1PG5. YMmenue omnepupoBaTh MOHSATHSIMHU:
OTpPaXKarh: panvoHanbHas (QYHKIUSA, TOKa3aTelbHAs
OsBnaaeHue byHKIHS, CTeeHHAs byHKIHS,
YHUBEPCAJIbHBIMU aorapudmuyeckas byHKIMS,
PEryIsTUBHBIMHU TPUTOHOMETPUYECKHUE byHKIUH,
JIEHCTBUSIMU: oOpatHble (YHKIUU; YMEHHE CTPOUTH
a) CaMOOpraHU3alMs: rpaduxu N3Y4YEHHBIX ¢$yHKIUH,
- CaMOCTOSITEIbHO UCTIONB30BaTh TpauKku TpH HIyYECHUH
OCYILIECTBIIATh MpOLECCOB M 3aBUCHUMOCTEH,  MpHU
M03HABATEIbHYIO pelleHuu 3aJad M3 JPYTuX YyueOHBIX
eI TeNLHOCTD, BBISBJIATH MPEIMETOB M 3a/1a4 U3 PEaJbHON KU3HU;
MPOOIJIEMBI, CTaBHTH BBIpaXaTh  (GOpMylaMU  3aBHCHUMOCTHU
u dbopMymupoBaTh MEXy BEIMUMHAMU;

CcOOCTBEHHEBIE 3aJ1a4M [TPG6. YMmenue permath TEKCTOBBIC 331241
B oOpa3zoBarenbHON Pa3HbIX TUIOB (B TOM YMCJIE€ HA MPOLEHTHI,

JIEATEIIbHOCTU U JKU3HCHHBIX
CUTYAIMSIX; CaMOCTOSTEIIHHO
COCTaBIISATh IJIAaH pPEUICHUS
po0IeMBbI c y4eToM
HAMEIOIIHNXCS pecypcos,
COOCTBEHHBIX BO3MOXKHOCTEH
W TPENoYTeHUN; JaBaTh

JOJM W YacTH, Ha [BW)KEHHE, padoTy,
CTOMMOCTh TOBAapOB M YCIYI, HaJoOrH,
3aauu U3 00JacTU YHpaBJICHUS JINYHBIMU
U ceMeiiHbIMU (PUHAHCAMU); COCTaBIATh
BBIPAKEHUS, YpPaBHEHMS, HEPABEHCTBA U
WX CHUCTEeMBbl 10 YCIOBUIO  3aJayd,
HCCIIEIOBaTh IIOJIYYEHHOE pEIIEHHE |
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OLICHKY HOBBIM CHUTYAalLUsIM;
0) CAaMOKOHTPOJIB!
HCII0JIb30BaTh IIPUEMBI
pediekcun AN OLEHKHU
CUTYyallH, BbIOOpa BEPHOIO
pelieHus;

- YMETh OLICHUBATb PUCKU U
CBOEBPEMEHHO  IIPUHHUMATH
peuIeHus 0 UX CHUKEHUIO;
B) AMOITMOHAJIHHBIN
WHTEJUIEKT,
MpEIoNaratoui
c(hOpMUPOBAHHOCTD:
BHYTpPEHHEH MOTHUBALUH,
BKJIFOYAIOIIEH CTPEMIICHHE K
JOCTHIKCHUIO LIEIU U YCIIEXY,
ONTUMU3M, UHULIUATUBHOCTb,
YMEHHUE JIeUCTBOBAThH, UCXOMS
H3 CBOMX BO3MOXKHOCTEH;

- DMIIATUH, BKJIIOYAIOIIEH
CIIOCOOHOCTH IMIOHUMATh
SMOIIMOHAIBHOE  COCTOSHHE
JIPYTUX, YYUTHIBATH
e€ro MpH  OCYIIECTBICHHU
KOMMyHI/IKaIII/II/I,

CIOCOOHOCTh K COUYYBCTBHUIO
Y COIIEPESIKUBAHUIO;

- COLMaIbHBIX  HAaBBIKOB,
BKJIIOUAIOIIUX CIIOCOOHOCTH
BBICTpanWBaTh OTHOLICHHS C

OLIEHUBATh HPaBJON0I00HOCTh
pe3yIbTaTOB;

[TP67. YMmenue onepupoBaTh MOHSATUSIMU:
cpeanee  apupMeTHUECKOe,  MeIuaHa,
HauOoJblllee W HaUMEHbLIEEe 3HAYCHMUS,
pa3max, JHcTIepCus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOIO HAbOpa; yMeHHE
U3BIICKATh, UHTEPIPETHPOBATH
UH(pOpMaLHIO, IPECTAaBICHHYIO B
Tabnaumax, Ha Juarpammax, rpadukax,
OTpaKaroILyro CBOWCTBAa  pealbHbIX
MPOIECCOB M  SABICHWN; MPEICTABIATH
uHOpMaIMI0O C TIOMOIIBIO TaOIUIl W
JMiarpaMM; HMCCIIEI0BaTh CTaTUCTUYECKHE
JAaHHbIE, B TOM 4YHCJIE C INPUMEHEHUEM
rpadU4ecKuX METOJOB W AIIEKTPOHHBIX
CPEACTB;

[1PGS. Ymenue onepupoBaTh MOHATHAMMU:
CIIy4aiiHBIH ONBIT M CIIy4aifHOE COOBITHE,
BEPOSTHOCTh  CIIy4yallHOro  COOBITHS;
YMEHUE  BBIYHCIATH  BEPOATHOCTH  C
UCIIOJIb30BaHUEM TI'paUUecKUX METOOB;
OPUMEHATh  (POPMYNBI  CIOXKEHHA U
YMHOXXEHUS BEPOSITHOCTEH,
KOMOWHATOpHBIE (DaKThl U (HOPMYIBI TPU
peLIeHUH 3ajay; OLEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HaKOMCTBO
CO CIy4YalHBIMH BEJIMYMHAMHU; YMEHUE
MPUBOANTE TPUMEPHI MPOSBICHUS 3aKOHA
O0MIBIINX qucen B HPUPOHBIX

IPYTrUMHU JOAbMU, 1 OOIIECTBEHHBIX SBJICHUSX;
3a00TUTHCH, MPOSABIIATD [1PG14. Ymenue BbIOMpaTh MOAXOMASIIUIN
HHTEpeC u paspemarb W3y4YEHHBIN METOJ
KOH()JIMKTBI JUIL  pellleHus 3aJadd, pacro3HaBaTh
MaTeMaTHYECKUE (bakKTbI
Y MaTEeMaTHUYECKUE MOJEIU B NMPUPOIHBIX
1 OOLIECTBEHHBIX SBJIEHUSX, B UCKYCCTBE;
yMeHue IIPUBOJIUTH IPUMEPBI
MaTE€MaTHYECKUX OTKPBITUI POCCUNCKON H
MHUPOBOM MaTeMaTU4YECKON HAYKU
OK 04. | JImunOCTHBIE pe3yJIbTaThl [1PG7. Ymenue onepupoBaTh MOHATHSIMHU:
S dexTuBHO JIOJIKHBI OTpaXkaThb cpeaHee  apupMeTHYECKOe,  MeIuaHa,
B3aMMOJICHCTBOBATh | B YacCTU: LHEHHOCTH HAYyYHOTO HauOoJbllee W HaUMEHbIIEe 3HAYEHUS,
u  paborarb B | IO3HAHUA: OCO3HaHUE pa3max, qucrepcus, CTaHZapTHOE
KOJIJIEKTHBE Y | LEHHOCTH Hay4YHOU OTKJIOHEHHE YHCIIOBOrO0 Halopa; yMeHHe
KOMaHJe NEeATEIbHOCTH, TOTOBHOCTH U3BJIEKATH, UHTEPIPETUPOBATH
OCYILECTBIIATh NPOEKTHYIO U nHdopmanuio, IIPE/ICTABICHHYIO B
HCCIIEN0BATENBCKYIO TabnauIax, Ha Juarpammax, rpagdukax,
NEeATEIbHOCTh OTPaXKAKOILYIO CBOMCTBA  pealbHBIX
WHIUBUAYAJIBHO U B TPYIIIE IIPOLIECCOB U  SIBJICHUM; IIPEACTABIIATH
MeranpenmeTHsle nH(pOpPMALIMI0O C TOMOUIBI0 TabMUI U
pe3yabTaThl JTOJKHBI JUarpaMM; HCCIENOBAaThb CTATUCTUYECKUE
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OTpaXkaTh:

OsBnaaeHue
YHUBEPCaJIbHBIMHU
KOMMYHHUKaTUBHBIMHU
NEUCTBUSIMU:

0) COBMECTHAs
JeSATCIIbHOCTb:

- INOHHMAaThb U HCIIOJIb30BaTh
MPEUMYIIECTBA KOMAHTHON U
WHIUBUAYAIBHON paboTHI,

- MPUHUMATh 1eau
COBMECTHOI OeATEIBbHOCTH,
OpraHU30BBIBAThH u
KOOPIMHUPOBAaTh  JEHCTBUS
110 ee JIOCTIKCHHIO:
COCTaBJIATh IJIaH JCHUCTBHI,
pacnpenensiTh poiu ¢ y4eToM
MHEHHU YYaCTHUKOB
oOcyxaarb pe3yabTaThl
COBMECTHOM pabOTHI;
OsBnaacHue
YHHUBEpCaJIbHBIMU
PeryIsITUBHBIMHU
NEUCTBUSIMU:

I) OpUHATHE ce0s U JIPyrux
JIIONEH:

- TpPUHUMATh MOTHUBBl W
apryMeHThl JIpYyTux JHOAeH
NPy aHaJu3€ pe3yJIbTaTOB
JIeSITeIIbHOCTH;

- TpuU3HABaTh CBOE MPABO U
paBo JIPYTuXx TozIeH
Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTh
MOHUMaTh MHP C TO3UIINU
JPYTOro 4ejoBeKa

JaHHbIE, B TOM YHCJIE C MPUMEHEHUEM
rpadU4ecKuXx METOJ0B U AIIEKTPOHHBIX
CpPEICTB;

I1P68. Ymenue onepupoBaTh HOHSATHSIMHU:
CITy4alHBIN OIBIT M CIIy4aiiHOE COOBITHE,
BEPOSTHOCTh  CIy4allHOTO  COOBITHUS;
YMEHHE  BBIYHCIATH  BEPOSTHOCTH  C
WCIOJIB30BAHUEM TpapUUECKHX METOOB;
OPUMEHATh  (GOPMYIBl  CIOXKEHHUS U
YMHOXEHHS BEPOSITHOCTEH,
KOMOWHATOpHBIC (PaKThl U (HOPMYJIBI MpH
pelIeHNN 3a]a4; OLEHUBATh BEPOSTHOCTU
peabHBIX  COOBITHI; 3HAKOMCTBO  CO
CIIy4alHbIMM  BEJIMYMHAMHU;  YMEHHUE
IPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA
00JIbIINX quce B MIPUPOTHBIX
U OOIIIECTBEHHBIX SBIICHUSX;

[IPG14. YmeHnue BbIOMpATh MOAXOSIIUN
U3YYEHHBI METOJ AJisl pelleHus 3a/1ayu,
pacro3HaBaTh MaTeMaTHuecKkue (haKThl
U MaTeMaTUYeCKUE MOJENU B MPUPOTHBIX
U OOIIECTBEHHBIX SBICHUSIX, B UCKYCCTBE;
yMEHHE IIPUBOJUTH IpUMEPHI
MaTeMaTUYECKUX OTKPBITUIA POCCUNUCKON U
MHUPOBOM MaTeMaTU4eCKON HAyK1

OK 05.
Ocy1iecTBisITh
YCTHYIO "
MUCEMEHHYIO
KOMMYHHUKAITUIO Ha
roCylIapCTBEHHOM
s3pike  Poccuiickoi
Oenepanuu c
y4eTOM
ocoOeHHOCTEH
COIMATFHOTO "
KYJIBTYPHOTO
KOHTEKCTa

JInuHOCTHBIE pe3yabTaThl
JIOJKHBI oTpaXkaTb
B YacTH:  ACTETUYECKOTO
BOCIIUTAHUS:

- ACTETUYECKOE OTHOILIEHUE K
MHUpY, BKJIOYas ICTETUKY
ObITa, Hay4YHOTO "
TEXHUYECKOTO  TBOPUYECTBA,
criopTa, Tpyaa u
00I11€CTBEHHBIX OTHOILICHUIA;
- CIIOCOOHOCTH
BOCIIPUHUMATh  Pa3JInYHbIC
BUJIBI ICKYCCTBA, TPAJAUIIUU H
TBOPYECTBO CBOETO M JIPYTHX
HapoJIOB, OIYIIaTh
SMOLIMOHAJIBHOE

I1PG1. Bianenne METOAMU
JI0Ka3aTeNIbCTB, AITOPUTMaMHU PELICHUS
3a/1a4; yMeHHue (dbopMynupoBaTh
ONpEACICHUsI, AaKCUOMBI M  TEOPEMBI,
MIPUMEHSITh ux, MIPOBOAUTD
JIOKa3aTENIbHBIE PACCYXKIEHUS B XOJe
pelieHus 3a1ay;

[1P68. YmeHnue onepupoBaTh MOHSATHSIMMU:
CIIy4alHbIN ONBIT U CllydailHOE COOBITHE,
BEPOSATHOCTh  CIIy4allHOTO  COOBITHS;
YMEHHME  BBIYHCIATH  BEPOSITHOCTH  C
UCIOJIb30BAaHUEM TpapUUECKHX METOOB;
NPUMEHITh  (QOPMYJbl  CIOXKEHHS U
YMHOXEHUS BEPOATHOCTEH,
KOMOMHaTOpHbIE (aKThl U (OPMYJbI MPU
pELICHNH 3a]a4; OLEHUBATh BEPOSTHOCTH
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BO3JICIICTBHE UCKYCCTBA;

MeranpenmeTHslie
pe3yabTaThl JTOJKHBI
OTpaXkaTh:

OBnageHue
YHHUBEPCaTbHBIMU
KOMMYHHUKaTUBHBIMU
JICACTBUSAMMU:

a) OOIIIEHHE: - OCYIIECTBIIATh
KOMMYHUKAITIH

BO BceX cepax KHU3HU;

- pacrno3HaBarb
HeBepOabHbIC CpeacTBa
o0IIeHN, IIOHNMATh
3HAYCHHE COLIMAJIbHBIX
3HAKOB, pacrio3HaBarb
MPEINOCHITKA KOH(IMKTHBIX
CUTyalui 51 CMSATYaTh
KOH(JIUKTBI;

- Pa3BepHYTO U JIOTHYHO
n3Jlaratb CBOIO TOUKY 3pEHUs
c HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB

peanbHbIX COOBITHIA; 3HaKOMCTBO
CO CIydallHBIMM BEIMYMHAMU; YMEHHE
IPUBOJUTH IIPUMEPHI MPOSBICHUS 3aKOHA
OoJIbIINX qucel B IIPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSIX;

I1P69. Ymenue onepupoBaTh HOHSATHSIMHU:
TOYKa, MpsAMasi, JI0CKOCTb, IPOCTPAHCTBO,

JIBYTPAHHBIA  YIOJI, CKpELIMBAIOIIMECS
psIMBIE, [1apaJUIeIbHOCTD u
HEePUEHINKYISIPHOCTD MPAMBIX
U IUIOCKOCTEH, Yroa MEXAYy IHpAMBIMH,
yroi MEXKIY IPsAMOM
Y IUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSMY,
paccrosiHue oT TOYKHU
JO  IUIOCKOCTH, pPAacCTOSHUE  MEXIy
IPSIMBIMH, paccrosiHue MEXIY

IJIOCKOCTSMH; YMEHHUE HMCIOJIb30BaTh IIPH
pelieHnr 3a7ad  Mu3ydyeHHble (aKThl U

TEOPEMBI IJIaHUMETPUH; yMeHHue
OILICHUBATh pa3mMepbl 00BEKTOB
OKpY’KaIoIllero Mupa;

I1PG10. YmMenue OIIEpUPOBATH
NOHATHSIMH:  MHOTOTPAaHHUK, CEUYCHHE
MHOTOTpaHHMKa, KyO, Mapaienenumne],
npusMa, UpamMuIa, ¢durypa u

IIOBEPXHOCTh BPALCHMS, WINHID, KOHYC,
map, chepa, cedeHus: GUTypsl BpalleHUS,
IUIOCKOCTB, Kacarolascs cdepsl,
HWIMH]pA, KOHYcCa, IJI01aab
IIOBEPXHOCTHU IUPAMMJIBI, IIPU3MBI,
KOHyCa, LWIMHApaA, IUomanab cdepsl,
o0beM KyOa, IPSIMOYTOJIBHOTO
napajuiesienuneaa, MUPaMUIbl, TPU3MBL,
IWIMHIpa, KOHyca, Ilapa;, YMEHHUE
n300paxarhb MHOTOTPaHHUKHU
Y TIOBEPXHOCTH BpAILEHUS, UX CEYEHMS OT
pyKH, c MOMOIIbIO YEePTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB;
YMEHHME paclo3HaBaTb CHMMETPHIO B
IIPOCTPAHCTBE; YMEHUE paclo3HaBaTh
MIpaBWJIbHbIE MHOTOTPAHHUKH;

I1P611 YMmeHue onepupoBaTh MOHATHIMMU:
JIBUKECHHE

B IPOCTPAHCTBE, NOJOOHBIE (QUIYypHl B
MIPOCTPAHCTBE; MCIOJIb30BaTh OTHOILIEHUE
IUIOIIAZie TMOBEpXHOCTe M 00bEeMOB
MO00HBIX (PUTYp MPHU PELICHUH 33/1a4;
I1P612. YMenue BBIYUCIIATH
reoMeTpUUYECKre BEIUYMHBI (JJIMHA, yTod,
U0/, 00BEM, TUIOIAAb TOBEPXHOCTH),
UCIIONIb3YSl ~ U3y4YeHHble  (QOpMYIBl U
METO/IbI;
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I1P613. YMenue OTICpUPOBATH
IIOHATUAMMU: MpAMOYTOJIbHasA CUCTEMa
KOOpJIMHAT, KOOPJMWHATHI TOYKH, BEKTOD,
KOOPIUHATHI BEKTOPA, CKaJIIpHOE

IIPOU3BEJICHUE, YIrOJI MEXJIYy BEKTOpaMH,
CyMMa BEKTOPOB, IPOU3BEIICHUE BEKTOPA
Ha YHMCJIO, HAaxOAUTh C  IOMOIIBIO
M3YYCHHBIX dbopmyn KOOPIUHATHI
CepeMHBI OTPE3Ka, PACCTOSHUE MEKIY
JBYMsI TOYKaMHU;

[IP614. Ymenue BbIOMpaTh TMOAXOSIIHMA

W3y4YEHHBIN METOJ
JUI  pelIeHus 3aJadd, pacro3HaBaTh
MaTeMaTH4eCKHe (baxThI

U MaTEeMaTHUYECKUE MOJEIU B NPUPOIHBIX
U OOIIECTBEHHBIX SIBJIEHUSX, B UCKYCCTBE;
YMEHHE IIPUBOJIUTH IIPUMEPBI
MaTEMaTUYECKUX OTKPBITHI POCCUNCKOU U
MHUPOBOM MaTEMaTU4E€CKON HAYKH

OK 06. IlposiBisaTh
rpak1aHCKO-
MMaTPUOTUYECKYIO
MMO3UIIHIO,
JIEMOHCTPHUPOBATH
OCO3HAaHHOE
MMOBEJICHUE Ha
OCHOBE
TPaIUIIMOHHBIX
POCCHUMCKUX
JTyXOBHO-
HPABCTBEHHBIX
IICHHOCTEH, B TOM
yuciae € y4eTom
rapMOHU3AIUU
MEKHAITUOHAITBHBIX
U MEXPEIUTHO3HBIX
OTHOIICHHUH,
IIPUMEHSATH
CTaH1apThI
AHTUKOPPYIILIMOHHO
T0 TIOBEJICHUS

JInyHOCTHBIE pe3yJbTaThl
JTOJIKHBI OTpaXkaTh
B YaCTH:

- TPa’KJIaHCKOT'O BOCIIUTAHUSA:
MPUHATAE  TPaJAUIIMOHHBIX
HallMOHAJIbHBIX,
o011eYen0BeYeCKUX
TYMaHUCTHYECKUX u
JEMOKPaTHUECKUX
LICHHOCTEM;
-IIaTPUOTUYECKOTO
BOCIIUTAHUS:

[IEHHOCTHOE OTHOIIEHUE K
rOCyapCTBEHHBIM
CHUMBOJIaM, UCTOPUUECKOMY U
MPUPOTHOMY HacIeauIo,
MaMATHHKaM, TpagULUsAM
HapOA0B Poccun,
noctmxkenussM  Poccunm B
HayKe, HCKYCCTBE, CIIOpPTE,
TEXHOJIOTUSX U TPYIE;
MeranpenmeTHsle
pe3yJbTaThl JTOJIKHBI
OTpaXKarh: Osnanenue
YHUBEPCaAJIbHBIMU
PEeryISITHBHBIMHU
JNEUCTBUAMMU: B)
SMOIMOHANIBHBIA WHTEJUICKT,
MpeAnoaararo i
c(hOopMHPOBAHHOCTb:
--CaMOCO3HaHUs,

BKJIFOYAIOIIET0 CIIOCOOHOCTH
HOHUMATh CBOE

I1PG1. Bianenune METOJAAMU
JI0OKa3aTelIbCTB, AJITOPUTMAMH  PELICHUS
3azay; yYMEHHE bopmynHupoBaTh
onpeeeHus, AKCHOMBI
U TEOpEMBbl, NPUMEHATh HUX, NPOBOJIUTH
JIOKa3aTelIbHbIE PAaCCYyX JCHUS B XOJ€
pelieHus 3a1ay;

[1P64. YMmenue onepupoBaTh MOHATHSIMHU:
¢byHKIMS, HEIpepbIBHAS byHKIMS,
IIPOU3BOIHAS, nepBooOpasHas,
oTpeziesIeHHBIN UHTETpal; YMEHHE
HaXOJWTh IPOU3BOIHBIE 3JIEMEHTAPHBIX
¢GbyHKIUH, UCIOJIB3YS CIPaBOYHbIE
MaTepuaibl; UCCIENOBAaTh B IMPOCTEHIINX
ciydasx (QYHKOUM HAa MOHOTOHHOCTD,

HaXOIWTb HauOobIINe
U HauMeHbIIME 3HAYeHHs (DYHKIIMIA;
CTPOUTh  IpaUKH  MHOTOYJICHOB  C
UCIIOJIb30BAaHUEM anmnapara
MaTeMaTHYeCKOro aHajiu3a; I[PUMEHSTh
IPOM3BOJHYIO IIPM  PELIEHUU  3a1ad
Ha  JIBIDKEHHE;  pelaTb  MPaKTHUKO-
OpUEHTUPOBAHHbBIE 3a/1a4u

Ha HauOOJIBIIINE U HAaUMEHBIINE 3HAUeHUs,
Ha HaxoXJEHUE NYyTH, CKOPOCTH H
YCKOPEHHUS;

[TPG6. YMmenue pemath TEKCTOBBIC 33/1a4U
Pa3HBIX THIOB (B TOM YHKCJIE HA TIPOLICHTHI,
JONU W 4YacTH, Ha JBUXKEHHE, paboTy,
CTOMMOCTh TOBApOB W YCIyT, HAaJIOTH,
3a/1a4¥ U3 00JACTH YIpPaBICHUS TUYHBIMU
U ceMeilHbIMU (pUHAHCAMU); COCTaBISATh
BBIPDOXKEHUS, YPABHEHHsS, HEPABEHCTBA WU
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SMOLIMOHANBHOE COCTOSIHHE,
BUJICTh HaTpaBICHUS
pa3BUTHS coOCTBEHHOM
SMOLIMOHAJIBHON cepsl,
OBITH YBEPEHHBIM B ceO¢;

- caMOperyJIMpOBaHUs,
BKJIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE
MIPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE,
CIOCOOHOCTH
aIalITUPOBATHCS K
SMOLIMOHAIBHBIM
W3MEHEHUSIM

U TPOSBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

- BHYTpPEHHEl MOTHBaIUH,
BKJIFOYAOIIEW CTPEMIICHHE K
JTOCTIDKEHUIO TICITH U YCIIEXY,
ONTUMHU3M, UHUIIMATUBHOCTD,
YMEHHUE JIEUCTBOBATH, UCXOMS
13 CBOMX BO3MOXKHOCTEH;

- OMIIAaTUH, BKIIIOYAIOIICH
CIIOCOOHOCTh IMOHUMATh
SMOIIMOHAJILHOE  COCTOSHHE
JPYTUX, YYUTHIBATH €T0 MpU
OCYIIECTBIICHUH
KOMMYHHKaIUH,

CIIOCOOHOCTh K COYYBCTBHIO
U CONEPEKHUBAHUIO;

- COILIMAJIBHBIX HAaBBIKOB,
BKJIIOYAIOIIUX CIHOCOOHOCTD
BBICTpanBaTb OTHOMICHUA C

JIPyTUMHU JFOJIbMH,
3a00TUTbCA, IPOSIBIISITH
UHTEpeC U pa3peuiarh
KOH(IIUKTBI

WX CHUCTEeMBbl 10 YCIOBUIO 3aJayu,
HCCIEAOBaTh MOJYYEHHOE pEIICHHE U
OLICHUBATD PaBI0NOI00HOCTD
pe3yJIbTaTOB;

[TP67. YMmeHue onepupoBaTh MOHSATUSIMU:
cpeanee  apudMeTHUECKOe,  MeIuaHa,
HauOosblllee U HaUMEHbIee 3HAYeHUS,
pa3max, JUCIiepcusi, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOIO0 Halopa; yMeHHE
W3BJIEKATD, HUHTEPIPETUPOBATH
uH(pOpMaIIHIO, MPEJICTABICHHYIO B
Tabnaumax, Ha Juarpammax, rpadukax,
OTPAXKAIOIILYIO CBOICTBa peanbHbIX
MPOIIECCOB M  SIBJICHUI;, TPEICTaBIATh
uH(OpMaIMI0O C TIOMOIIBIO TaOIUIl W
UarpaMM; HCCIE0BaTh CTATUCTUYECKHE
JTaHHbIE, B TOM qucIie
C MPUMCHEHHEM TPapUIECKHX METOIOB U
3JIEKTPOHHBIX CPEJICTB;

[1PGS. Ymenue onepupoBaTh MOHATHIMHU:
CIIy4aiHBIN OIIBIT
U choy4ailHoe COOBITHE, BEpOSITHOCTh
CIIy9aifHOTO COOBITHS, YMCHHE BBIYUCIIATH

BEPOSATHOCTh c HCIIOJIb30BAHUEM
rpapuYecKux METO/IOB; MIPUMEHSTH
(GbopMyIbl  CIOXKEHHS U YMHOXCHHS

BEPOSATHOCTEH, KOMOMHATOPHBIE (DAKTHI U
(hopMyIIbI IPU pellIeHUH 3a7a4; OIICHUBATh
BEpPOSITHOCTH peaTbHBIX COOBITHH;
3HAKOMCTBO

CO CIydYyalHBIMU BEJIMYUHAMH; YMEHUE
IPUBOANTH MPUMEPHI MPOSIBICHUS 3aKOHA
0OIBIINX quCcel B MIPUPOTHBIX
1 OOIIIECTBEHHBIX SBJIEHUIX;

[1P614. Ymenue BuIOMpaTh MOAXOISIIUMA

HSY‘{eHHHﬁ METOJ
oJjige p€lI€Hud  3aJjadd, pPacCllO3HaBaTbh
MaTEMATHYCCKHUC (l)aKTBI

1 MaTeMaTU4EeCKHUE MOJEIU B IPUPOIHBIX
U OOIIECTBEHHBIX SIBIICHUSX, B UCKYCCTBE;
yMEHUE MIPUBOJUTH MIPUMEPBI
MaTE€MaTHYECKUX OTKPBITUI POCCUNCKOU U
MHPOBOM MaTeMaTH4YECKON HAYKH
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OK 07.
CopeiicTBOBaThH
COXPaHEHUIO
OKpYKaroLen
Cpelbl,
pecypcocbepexeHu
10, MIPUMEHSITD
3HAHUS 00
W3MEHEHUU
KJIUMara,

MIPUHLIMIIBI
OepexKIMBOTO
MIPOU3BOCTBA,

3P PEeKTHBHO
JIENCTBOBATh B
Ype3BbIYaHbIX
CUTYaIHIX

JInaHOCTHBIE pe3yabTaTh
JTOTKHBI OTpaxarb
B YacTH: 3KOJIOTUYECKOTO
BOCIIUTAHUS:

- aKTUBHOE  HENpUsTHE

JNENCTBUMN, IIPUHOCAIIUX BPEL
OKpY’KaroIen cpeae;

- yYMEHuE IIPOrHO3UPOBATH
HeOIaronpusTHbIC
JKOJIOTUYECKHUE IIOCIIECICTBUSA
MpeANPUHUMAEMBIX
JNEUCTBUN,  IpeAoTBpaniarb
UX;

- pacipeHue
NEeATEIbHOCTH
3KOJIOTUYECKOU
HaIlpaBJI€HHOCTH;
MeranpenmeTHsie
pe3yJIbTaThl JTOJIKHBI
OTpaXKaTh: OBnagenue
YHUBEPCAIbHBIMH YUCOHBIMU
[103HABAaTEJIbHBIMU
JICACTBUSAMMU:

0) 0a30BbIC
HCCIIEN0BATEIBCKHE
IEUCTBUS:

- pazpabarpiBaTh  IUIaH
peuieHus pOOIEMBI c
Y4ETOM aHaJIN3a UMEIOIINXCS
MaTepHaIbHBIX

u HeMaTepHUaAIbHBIX

pecypcos;

OIIbITa

OCYIICCTBIIATh
[[EJICHAIPABICHHBI  MOHCK
nepeHoca CPEICTB u
CII0CO00B JEeUCTBUS
B IIpo(heCCHOHANBHYIO CPENY;
- yMeTh MEPEHOCUTh 3HAHHS
B MMO3HABATEIHLHYIO
U TpaKTUYECKylo oOlmactu
KU3HEAEATENLHOCTH;
Osnanenne
VHUBEPCATLHBIMA
PETYISTUBHBIMH
JNIEUCTBUSIMU:

0) CAMOKOHTPOJIb!

- JaBaTh OIICHKY HOBBIM
CUTYAIIHSIM, BHOCHUTD
KOPPEKTHBBI B JICATEIHHOCTb,
OIICHHUBATh COOTBETCTBHE
PE3yIIBTATOB LEISIM

T1PG1. Bianenune METOJaMU
JIOKA3aTeNbCTB, AITOPUTMAMHU  PELICHUS
3azay; yMeHHe dbopMynupoBath
olpezeeHus, AKCHOMBI
U TEOpPEMBbl, NMPUMEHATh HUX, MPOBOJIUTH
JIOKa3aTelbHbIe PAcCyXJIEHUS B XOe
pelieHus 3a1ay;

[1P64. Ymenue onepupoBaTh HOHSATHSIMHU:
byHKIIHS, HeTpepbIBHAS byHKIHS,
MPOU3BOIHAS, nepBooOpazHasi,
orpeiesICHHBIH UHTErpal; YMEHHE
HaXOJIUTh TPOU3BOJHBIC AJICMEHTAPHBIX
GbyHKIUH, UCIIOJNB3YS CIIPaBOYHbIE
MaTepHalbl; MCCIENOBaTh B MPOCTEHIINX
ciydasx (GYHKOUM Ha MOHOTOHHOCTD,

HaXOJUTh HanOOJIbIINE
U HauMEHbIIUEC 3HAYCHUS  (DYHKIIMN;
CTpOUTh  TpaQUKH  MHOTOYICHOB  C
HCIIOJIb30BaHUEM ammapara
MaTEeMAaTHYECKOTO aHaju3a; MPUMECHITh
NPOW3BOIHYIO TIPH  PCIICHUW 33134
Ha  JIBIDKEHHE;  pemiaTh  MPAKTHKO-
OpPUEHTUPOBAHHBIC 3a7a4u

Ha HanOOJbIINE U HAUMEHbIINE 3HAYCHMUS,
Ha HaxOXIEHHE IyTH, CKOPOCTH U
YCKOPEHUS;

[1PGS. Ymenue onepupoBaTh MOHATHAMMU:
panvoHanmbHasg (QYHKLUSA, IOKa3aTeJIbHas

¢byHKIMS, CTENEeHHAas byHKIMS,
JorapupmuyecKas byHKIM,
TPUTOHOMETPHUYECKHE byHKINY,
oOpaTHble (YHKIHMH; YMEHUE CTPOUTh
rpaduxu N3Y4YEHHBIX ¢GyHKIUH,
UCMOJIb30BaTh TpaQuKH MNpH H3yYEHUU
MPOLIECCOB " 3aBUCHUMOCTEH, pu

pellleHuu 3aJad4 M3 JPYTuX yueOHBIX
MPEIMETOB M 3a/1a4 U3 PEAJbHON KU3HU;
BbIpaXathb  (GopMylaMHd  3aBHCHMOCTHU
MEXy BEIMYNHAMU;

[TPG6. YMmenue pemath TEKCTOBBIC 331a4U
Pa3HBIX TUIOB (B TOM YHKCJIE HA TIPOLICHTHI,
O W 4YacTH, Ha JBUXKEHHE, pabdoTy,
CTOMMOCTh TOBAapOB M YCIYI, HAJIOTH,
3a/1a4¥ U3 00JACTH YIpPaBICHUS TUYHBIMU
U ceMeilHbIMU (PUHAHCAMU); COCTaBISATh
BBIPQ)XXECHUS, YPABHEHHS, HEPaBEHCTBA WU

WX CHCTEMBI 10 YCIIOBHIO  3aJayH,
WCCIIEIOBaTh IMOJIYYCHHOE pelIeHHe |
OILICHUBATH paB0MoI00HOCTh
PE3yIIbTATOB;

[1PGS. Ymenue onepupoBaTh MOHATUSIMU:
CIIy4alHbIN OIIBIT
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U ciydailHoe CcOOBbITHE, BEpOSITHOCTb
CIIy4aifHOTO COOBITHS; YMEHHUE BBHIUYUCIATH
BEPOSITHOCTb c UCIOJIb30BaHUEM
rpadU4ecKux ~ METOJIOB;  IPHUMEHSTH
GopMyJbl  CIOXKEHUS M  YMHOXEHHUs
BEPOSATHOCTEH, KOMOWHATOPHBIE (DAKTHI H
(opMyJIbl IPU PELIEHUH 33/1a4; OLEHUBATh
BEPOATHOCTH peaJIbHBIX COOBITHIA;
3HaKOMCTBO

CO CIlydallHBIMM BEJIMYMHAMU; YMEHHE
IPUBOJUTH IIPUMEPHI MPOSBICHUS 3aKOHA
O0JIbIINX qucel B IIPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSIX;

I1P69. Ymenue onepupoBaTh NOHSATHSIMH:
TOYKa, MpsAMasi, JI0CKOCTh, IPOCTPAHCTBO,
JBYTPAHHBIA  yroJI, CKpELIMBAKOIINEC

psIMBIE, [1apaJuIeIbHOCTD u
NEePIEHIUKYISIPHOCTh IPSIMBIX
U IUIOCKOCTEH, Yroia MEeXAYy HpSIMbIMHU,
yroi MEXIY IpsIMON
U IUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSIMH,
paccrosiHue oT TOYKH
JO  IUIOCKOCTH, pPAcCTOSHUE  MEXIY
IPSIMBIMU, paccrosiHue MEXIY

IIJIOCKOCTAMHU, YMCHUC HCIIOJb30BATH IIPU
peHIiCHUN 3aaa4 H3YUYCHHBIC q)aKTBI nu

TEOPEMBI IJIaHUMETPUH; yYMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB
OKPY’KaloIIEero MUpa;

I1P610. YMeHue OIIEpPUPOBATH

MOHATUSIMH:  MHOTOTPaHHMK, CEUEHUE
MHOTOTpaHHMKa, KyO, Mapajuleienumnesn,
pu3Ma, ApaMu/a, ¢urypa u
NIOBEPXHOCTh BPALICHMS, WINHAP, KOHYC,
map, chepa, ceueHuss QUIypbl BpallleHus,
IUIOCKOCTB, Kacarolascs cdepsl,
HWIMH]PA, KOHYCa, IUIOIIAb
IIOBEPXHOCTHU IUPAMUJIBI, IIPU3MBI,
KOHyCa, LMIMHIApA, IUIOMAgs CQepsl,
00beM KyOa, IPSIMOYTOJIBHOTO
napajulefienuneaa, MUPaMubl, TPU3MBL,
LWIMHIApA, KOHyca, Iapa; YMEHHUE

n300paxarhb MHOTOTPaHHUKHU
U TIOBEPXHOCTH BPALIECHUS, UX CEUEHHS OT
pyKH, c IIOMOIIIBIO YEPTEKHBIX

MHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB;
YMEHUE DPACcloO3HaBAThb CUMMETPUIO B
IIPOCTPAHCTBE;, YMEHHE PACIO3HABATh
MIPaBUJIbHBIE MHOTOTPAHHUKH;

[1P611 YMmeHnue onepupoBaTh HOHATHSIMHU:
JBUYKEHNE

B IPOCTPAHCTBE, NOJOOHBIE (GUIYypHl B
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MPOCTPAHCTBE; MCIOIb30BATh OTHOILIECHUE
IUIOIIAZie TMOBEpXHOCTe M 00bEeMOB
Mo00HBIX (DUTYp TIPHU PEIICHUH 3a/1a4;
I1PG12. Ymenue BBIYUCIISITH
reoMeTpUUYECKre BEIUYMHBI (JIMHA, yTroll,
IJI0M1a/1b, 00BEM, IUIOMIAb ITOBEPXHOCTH),
UCIIONB3YSl  U3y4YeHHBbIE  (QOpMYIbl U
METO/IbI;

I1P613. Ymenue ONepUpPOBaATH
MOHATHSIMH:  TIPSIMOYTOJIbHAsE — CHCTEMa
KOOpAMHAT, KOOPJAWHATBHI TOYKH, BEKTOP,
KOOPIUHATHI BEKTOPA, CKaJIsIpHOE
IPOU3BENIEHUE, YTOJI MEXIy BEKTOpamH,
CyMMa BEKTOpPOB, IPOU3BEIICHUE BEKTOpa
Ha 4YHCJIO; HAXOIUTh C  IOMOIIbIO
U3YYCHHBIX dbopmyn KOOPMHATHI
CepeuHbl OTpPE3Ka, PACCTOSHUE MEXITY
JBYMsI TOYKaMHU;

[1PG14. YmeHnue BbIOMpaTh MMOAXOSIIUN

HSy‘ICHHHﬁ MECTO
oJjige pelIC€Hud  3aJadyd, pPacliO3HaBaTb
MAaT€MaTU4YCCKUC (baKTBI

Y MaT€MAaTHYECKUE MOJEIIN B IIPUPOJHBIX
U OOILLECTBEHHBIX SIBIICHUSX, B UCKYCCTBE;
yMeHue IIPUBOJUTH IIPUMEPBI
MaTEMAaTHUYECKUX OTKPBITUHA POCCUNCKON U
MHUPOBOM MaTeMaTU4eCKON HAyK1

[IK 4.1 - TOTOBHOCTh K AaKTMBHOM | - IPOM3BOAUTH PAaCUEThl II0 OIPENEICHHUIO
OcymiecTBiATh cO0p | 1eATENBHOCTH ONTHUMAJIBHBIX METOAOB  BOCCTAHOBJICHMSI
JAHHBIX O TEXHOJIOTMUYECKOU U | paboTOCOCOOHOCTH MIPOMBIIIJIEHHOTO
NoTpeOHOCTAX COLIMAIbHOM HanpaBlIEHHOCTH, | 000pyA0BaHUS
MIPOU3BO/JICTBA B CIIOCOOHOCTh ~ MHUIIMMPOBATH,
3aroToBKax, IUTAHUPOBATh u
3aMacHbIX 4acTsXx, CaMOCTOSITEJIbHO  BBINIOJIHATH
PacxXoIHBIX TaKylo AESITEIbHOCTD;
MaTepuagax -MHTEpEC K Pa3INYHBIM chepam

npodeccuoHabHON

JIeSITEIIbHOCTH,

- CaMOCTOSITEIIBHO

OCYIIECTBIISATh

M03HABATEIbHYIO

JeSITeNIbHOCTb, BBISIBIISITh

po0JIeMbl, CTaBUTh u

dbopMyaupoBaTh COOCTBEHHBIC

o0Opa3oBaTenbHOI

JACATCIIBHOCTH B CUTYyallUAX.
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2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOM JUCHUILJINHBI

2.1. TpynoeMKOCTh OCBOEHHUS TUCIHUILIHHBI

Bup yueOHoii paGoThl O0Bem B yacax, Bcero

1 cemectp BCEI'O, B T.4.: 71
OCHOBHOe coiep:kaHue, B T.Y.: 56
Jlexyuu 24
Ilpaxkmuueckue 3ansamus 30
Jlabopamopnvie 3anamus

Koncynomayuu 2
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COlEPKAHUE, B T.4.: 10
Jlexyuu 4
Ilpaxmuueckue 3anamus 6
Jlabopamopnvie 3anamus

NuauBuaya bHblii IPOEKT HET
IIpome:kyTounas arrecranus (3K3aMeH) 5
2 cemectp BCEI'O, B T.4.: 168
OcHOBHOe cojiepkaHue, B T.4.: 130
Jlexyuu 36
Ilpakxmuueckue 3anamus 92
Jlabopamopnvie 3anamus

Koncynemayuu 2
IIpodeccuonaibHO OPHEHTHPOBAHHOE COAEPKAHUE, B T.4.: 33
Jlexyuu 5
Ilpakmuueckue 3anamus 28
Jlabopamopnvie 3anamus

NuauBuaya bHbId NPOEKT HET
IIpome:xxyTouHas arrecTanus (IK3aMeH) 5
BCEI'O no aucumniuHe, B T.4.: 239
OcHoOBHOe coep:kaHue, B T.4.: 186
Jlexyuu 60
Ilpakmuueckue 3anamus 122
Jlabopamopnvie 3anamus

Koncynomayuu 4
IIpodeccnoHaILHO OPHEHTHPOBAHHOE COAEPKAHME, B T.4.: 43
Jlexyuu 9
Ilpakmuueckue 3anamus 34
JlabopamopHnule 3anamus

IIpomeskyTOUHAsI aTTECTALUA 10
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2.2. TemaTn4yeckuii MJIaH U COIEPKAHHUE TUCUUILINHBI

HaunmeHnoBanmne pa3iejioB 1 TeEM

Conep:xanue y4e0HOro MaTepraja u (popMbl OPraHU3AINH TSI TeLHOCTH
00yyarouuxcst

Oo0beM
4acoB

dopMmupyembie
KOMIIETeHIIUH

1 cemecTp

BCEI'O

71

Pasnen 1. HOBTOpeHI/Ie Kypca MATEMATUKHU OCHOBHO# IINKOJIBI

22 (4/6)

Tema 1.1.

Ienpb u 3a1aun MaTEMaTHKH [IPH
OCBOEHHH CIIELMAILHOCTH. MHOX€ECTBA U
JIOTHKA

HpO(l)eCCI/IOHaJIbHO-OpHeHTHpOBaHHOG coacpkaHue yqeﬁnoro MarepuaJia

42/2)

Iens 1 3agaun MaTeMaTHKH P OCBOEHHUHU CHEIHAIbHOCTH. ba3oBble 3HaHUS U yMEHUs 1O
MareMaTHke B NpO(EeCcCHOHAJIBHOW W B IIOBCEIHEBHOW JIESATENLHOCTH. MHOXECTBO,
orepanuy Hajx MHOXxecTBamH. Jmarpammer Oitnepa—Benna. Mcnomb30BaHHE TEOPETHKO-
MHOXKCCTBEHHOTO ~ammapara Il OIHCAaHUS pEalbHBIX IPOLECCOB M  SIBICHUA B
poQeCcCHOHATBHON IEATETBHOCTH, NPH PEHNICHHH 33Aad U3 JPYIHX JUCIUIUIHH.
Omnpenenenue, TeOpeMa, CIEACTBHE, JOKA3aTEIbCTBO.

B Tom unciae:

Jlexyus Nel. Llenv u 3a0auu mamemamuxku npu 0ceoeHuu cneyuanvhocmu. Muoxcecmea u
JI02UKa.

Ipaxmuuyeckoe sauamue Ne 1. Mnoocecmea u no2uxa.

Tema 1.2.
Yucia ¥ BEIYMCIIEHUS

OcHoBHoOe coiep:xaHue Y4eOHOI0 MaTepuaJja

2 (/)

Harypanbnble u niensie yncina. [Ipu3Haku 1eIMMOCTH LEdbIX Yuces. PanoHanbHble ducha.
OOBIKHOBEHHBIE W NIECATHYHBIC MPOOHU, MPOICHTHI, OCCKOHEUHBIC MEPUOIIMYSCKUE IpOOH.
ApudMeTHUECKHE ONMEpaluy C PalMOHAJIBHBIMH YHUCIAMH, MPEOOPA30BAHUS YHUCIIOBBIX
BelpaxkeHuil. [lelicTBuTenbHble uucia. PanuoHanbHble W HMppalMOHANbHBIE YHCIA.
ApudMeTHUECKUE ONEPAIUH C ICHCTBUTESIBHBIMU YnCIaMu. [IprOImKEHHBIC BEIYUCICHHUS,
TpaBUJIa OKPYTIICHHUS], IPUKHUIKA U OLIEHKA Pe3y/ibTara BIYMCICHUIL.

B Tom uncJe:

IIpaktudeckoe 3anstue Ne 2. ApudmeTnueckue onepanuu ¢ JeHCTBUTEIbHBIMA YUCIAMU.
[TpubnmxEHHBIC BRIYUCICHUS.

Tema 1.3.

TokIecTBa U TOXKAECTBECHHBIE
npeoOpa3oBaHus. YpaBHEHHS U
HEpaBEHCTBA

OcHoOBHOE CoaepkaHue yqeﬁﬂoro MarepuaJia

4(/)

ToxnecTBa W TOXKIECTBEHHbIE MNpeoOpa3oBaHKs. YpaBHEHHE, KOPEHb YpaBHEHHSI.
HepasenctBo, pemenne HepaBeHCTBa. Meron MHTepBayioB. PemreHwe enbix u IpoOHO-
panMoHalBLHBIX YpaBHEHHWH W HepaBeHCTB. [IpuMeHeHHWe ypaBHEHMII W HEPaBEHCTB K
PELICHUIO MaTeMaTHYeCKUX 33/ad M 3aJad W3 Pa3iIM4YHbIX o0NacTell HayKHM M peajbHOH
*13HU. CHCTEMBI M COBOKYIHOCTH pallMOHAIBHBIX ypaBHEHMH M HepaBeHCTB. CHCTeMbl
JIMHEHHBIX ypaBHEHHH. PelleHune NMpUKIagHbIX 3aJad C ITOMOULIBIO CHCTEMBI JIMHEHHBIX
YpaBHEHHUH.

B Tom umncie:

Jlexnust Ne2. ToxxaecTBa M TOXK/IECTBEHHBIE IPe00pa3oBaHysl. YpaBHEHHs M HEPaBEHCTBA.

IIpaktuueckoe 3anarue Ne 3. PemleHue NpUKIAAHBIX 3afad C MOMOILBIO CHCTEMBI
JIMHENHBIX YPABHEHMIL.

Tema 1.4.
TIpolieHTHBIC BBIYUCICHHS B

HpO(l)eCCPIOHaJILHO-OpPleHTHpOBaHHOB coaepKkaHue yqeﬁﬂoro MarepuaJia

102/2)

[Ipumenerne npobell W TPOLEHTOB JUISI PEUICHHS NPHKIATHBIX 3a/ad W3 Pa3IMIHBIX

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
1IK 4.1
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npoQeCCHOHATBHBIX 3aa9ax

oTpaciieil 3HaHUH ¥ peanbHOM xu3HU. [IpubaKEHHBIE BEIYUCIICHUS, IPABIIIA OKPYIJICHUS,
MIPUKKUJKA U OLIEHKA pe3ynbTaTa BbIUUCICHUH. Pa3Hble crlocOOBI BBIYMCIEHUS MPOLIEHTOB.
ITpoueHTHBIE BBHIYMCICHNS B NMPO(ECCHOHANBHBIX 3amadax. lIpIMeHeHHe ypaBHEHHH U
HEPaBEHCTB K PELICHUIO MaTeMaTHUYECKHUX 3a1ad U 3a7a4 U3 Pa3INYHBIX 007TacTel HAyKH U
peanbHON KU3HU.

B Tom uncae:

Jlexyusn No3. Ilpumenenue Opobeti u npoyeHmos OJid peuieHus NPUKIAOHbIX 3a0ay U3 2
DPAMUYHBIX OmMpaciel 3HAHUL U PeanbHOU JHCUSHU.
Tpaxmuuecxoe 3anamue N 4. [Ipoyenmuvie goluucienus: 8 NPogheccuoHanIbHbiX 3a0a4ax. 2
Tema 1.5. OcHOBHOE cojlep:kaHue yieGHOro MaTepuaJjia 2(0/72)
ITocnenoBaTenbHOCTH B MPOTPECCHU IMocnenoBarenbHOCTH,  CIMOCOOBI  3aJaHHWA  MOCIEAOBAaTEIbHOCTEH.  MOHOTOHHBIE
MOCIIEN0BATENHHOCTH. ApHu(MeTHIecKass W TeOMeTpHdecKas Iporpeccud. beckoHewHO
yObIBaroliass ~ reomMerpuueckas  mporpeccus. Cymma  OSCKOHEYHO  yOBIBaromIeH
reomerpuuecko  mporpeccud. @DopMmyna  CIOXKHBIX  NPOLEHTOB.  Mcnosb3oBaHue
MIPOTPECCHH JUISl PEIICHHs] peaIbHBIX 3a/1a4 MTPUKIIaJHOTO XapakTepa.
B Tom yncie:
IIpaxmuueckoe 3anamue Ne 5. Hcnonvsosanue npozpeccuut 015 peuieHus peaibHbix 3a0ay 2
NPUKAAOH020 Xapaxmepa.
Tema 1.6. OcHoOBHoOe cofiepkaHie Y4eOHOro MaTepuaJia 6 (-/-)
@ynxunn u rpaduku. BxogHoi# kKoHTponb. | yHknus, criocoObl 3aganus GpyHkuun. [paduk GpyHnxuuu. B3aumuo oOparHbie QYHKIMH.
OoOnacth ompe/eneHusl 1 MHOXKeCTBO 3HaueHnd ¢yHkimu. Hymu Qynkunu. [Ipomexyrku
3HAKONOCTOSIHCTBA. YETHBIE 1 HeYETHBIE (DYHKIHH.
B Tom yncie:
Jlexums Ne4. Permenue 3agay. @PyHKUMU U rpaduku. 2
[Tpaxtuueckoe 3anaTHe Ne 6. YHKIIUHN U TPaAPUKH. 2
ITpaktudeckoe 3anatue Ne 7. Pemenue 3aau. BxonHo# KOHTpoJs (KOHTpOJIbHAS paboTa) 2
Pa3nen 2. OcHoBBI TpUroHoMeTpuu. TpuroHomerpuyeckue (pyHKIMu 38 (222) OK 01
Tema 2.1. OcHOBHOE cojlepKaHNe Y4eOHOTo MaTepuaJsia 6 (-/-) OK 02
OCHOBBI TPUTOHOMETPHUH CuHyc, KOCMHYC M TaHI€HC YUCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTEHC OK 03
YHCIIOBOTO apryMeHTa. Tpuronomerpuyeckas OKPY>KHOCTb, oTpezieneHme OK 04
TPUIOHOMETPUYECKUX (DYHKIMHI YHCIOBOIO apryMeHTa. OK 05
B ToM uncie: OK 06
Jlexuust NeS. OCHOBBI TPUTOHOMETPHH. 2 OK 07
IIpaktuueckoe 3anstue Ne 8. PanumanHas mepa ymia. I1oBOpoT TOukM BOKpYr Havala 2 TIK 4.1
koopauHat. OnpejiesieHne CHHyca, KOCHHYCa, TAHT'€HCa U KOTaHI'eHCa.
IIpaktuueckoe 3anatue Ne 9. 3Haku cuHyca, KOCHHYCa, TaHT€HCAa U KOTaHIE€HCa IO 2
YeTBEPTAM. 3aBUCUMOCTD MEX/y CHHYCOM, KOCHHYCOM, TAHI'€HCOM U KOTaHI'€HCOM OJ{HOTO
1 TOTO K€ yIva.
Tema 2.2. OcHOBHOE coJep:kanHe y4eOHOro MaTepHuaja 4 (-/-)

OCHOBHBIE TPUTOHOMETPHUIECKUE

[TpeoOpa3zoBaHKe TPUTOHOMETPHUYECKHX BbIpakeHHH. OCHOBHbBIE TPHUTOHOMETPHUYECKHE
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TOXIECTBA (hopMyIIBL.
B ToMm uucie:
Jlexuus Ne6. OCHOBHBIE TPUTOHOMETPHUYECKUE TOXKAECTBA. 2
[Mpaktnyeckoe 3amstue Ne 10. TpuroHomerpuueckue ToxzaecTBa. IIpeoOpasoBanHus 2
MIPOCTEHITNX TPUTOHOMETPUUECKUX BbIpakeHHH. CHHYC, KOCHHYC, TAaHT€HC U KOTAHI€HC
YTJIOB 0L U —(L.
Tema 2.3. OcHOBHOE cojlep:kaHue y4eGHOro MaTepuaJia 6 (-/-)
TpuronomeTprudeckue GyHKINH, UX Oynukmus. [lepuonmueckne ¢yHkumu. TpuroHoMeTpmyeckue (QYHKIMH, WX CBOMCTBA U
CBOWCTBa U Tpaduku rpaduKu.
B Tom yncie:
Jlexms Ne7. Tpuronomerprudeckie QyHKINH, HX CBOWCTBA M TPa(UKH. 2
[paxtnaeckoe 3anarue Ne 11. CpoiicTBa u rpaduKu GYHKIIHH ¥ = cOS X, ¥ = Sin X, y = tg X, 2
y = ctg X.
[paktuueckoe 3aHsaTHe No 12. CxaTWe W pacTKCHHE T'pa)UKOB TPUTOHOMETPUUECKIX 2
¢yukuii. [IpeobpasoBaHue rpaMKOB TPUTOHOMETPUICCKIX (PYHKITHH.
Tema 2.4. OcHOBHOE cojlep:kaHue y4eGHOro MaTepuaJjia 12 (-/-)
TpuroHomeTpuyecKe ypaBHEHUS U PemeHne TPUTOHOMETPHUECKIX YpaBHEHUH. [IprMeph! TPUTOHOMETPUYECKUX HEPABEHCTB.
HEPaBEHCTBA B Tom uucie:
Jlexus Ne8. TIpocTeiiiine TpUrOHOMETPUUECKUE YPABHEHMSL. 2
Jlexuus Ne9. TpuroHomeTpuuecKkue ypaBHEHUS! OCHOBHBIX THIIOB. 2
Jlexus Nel(. Ilpocreiinine TpPUrOHOMETPUIECKHE HEPABEHCTRA. 2
[paxtuaeckoe 3arstre Ne 13. YpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X 2
=a,ctgx=a.
[Ipaktnueckoe 3ansTe Ne 14. Pemenue TpUrOHOMETPUYECKUX YpPABHEHUH OCHOBHBIX 2
TUIIOB: TPOCTEHIINEe TPUTOHOMETPUUYECKUE YPaBHEHHUS, CBOISNIMECS K KBaJpaTHBIM,
pemaemMble pa3IokeHHeM Ha MHOXHTENH, OTHOPOJIHEIE.
ITpaxtuueckoe 3ansaTue Ne 15. Ilpocreiimne TPUTOHOMETPHUIECKIE HEPABEHCTRA. 2
Tema 2.5. IIpodeccHoHATbHO-OPHEHTHPOBAHHOE COeP:KAHUE YUeOHOI0 MaTepHuaJa 4(2/2)
Hcnonb3oBaHuE TPUTOHOMETPUU B [IpoBenenue NnpakTUUECKUX pacuyeToB IO (GOpMyliaM TpPUroHOMeTpuH. lcnonb3oBaHue
npogeccruoHaIbHOM cdhepe rpagukoB GYHKIMH U UCCIIEIOBAHUS MPOIIECCOB M 3aBUCHMOCTEH, KOTOPbIE BO3HHKAIOT
IpHU peIIeHUH 334a4 U3 IPYTUX y4eOHBIX JUCIUIINH U pealbHON )KU3HH.
B Tom yncie:
Jlexuust Nel 1. Mcrionp30BaHNE TPUTOHOMETPHH B MPOEeCCHOHAIIBHOM cdepe. 2
Ipaktuueckoe 3amstrie Ne 16. IlpoBefeHHEe MNPAaKTHYECKUX PAacdyeToB 10 (opmynam 2
TPUTOHOMETPUH W HCHOJIB30BaHHE TpadMKoOB (YHKIWI IS MCCIEJOBAaHUS IPOLECCOB U
3aBHCUMOCTEI.
Tema 2.6. OcHOBHOE coJep:kaHHe y4eOHOro MaTepHuaJja 6 (-/-)
Pemenue 3amau TpUroHOMETpHU. Tpuronomerpuueckue GyHKIHHU, TOKIESCTBA U YPaBHEHUSL.
B Tom uncie:
Jlexuus Nel2. Pemenue 3aa4. OCHOBBI TPUTOHOMETPHHU. 2
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Jlexuust Nel3. TpuroHomerpuueckue QyHKIHH.

[\

[Mpaktnyeckoe 3anstne Ne 17. IlpeoOpa3oBaHWE TPUTOHOMETPHUYECKHX BBIPAKECHHH. 2
Pelenne TpUroHOMETPUYECKUX YPaBHEHUH M HEPABEHCTB, B TOM YHCIIE C UCIIOIb30BAaHUEM
CBOWCTB QyHKITHIA (KOHTPOJIBbHAS paboTa).
Pa3nea 3. Crenenn u kopuu. CreneHHas, moka3arejbHas U jJorapupmuieckass QyHKIUH 4 (-/-) OK 01
Tema 3.1. OcHOBHOE€ coiep;kaHie YIeOHOro MaTepuaJia 4 (-/-) OK 02
ApudpmeTndeckuii KOpeHb N—0# cTeneHy. | ApupMETHYCCKUI KOpeHb HaTypanbHOW cremeHu. JleWicTBus ¢ apudmerndeckumu OK 03
KOPHSIMM N—OM CTETCHH. OK 04
B Tom unce: OK 05
Jlexums Nel4. ApudmeTiaeckuii KopeHb N—0if CTEIICHH. 2 OK 06
[paxtuaeckoe 3ansaTue Ne 18. IIpeoOpazoBanre BEIpaKSHUH C KOPHIMH N-0# CTETICHH. 2 OK 07
11K 4.1
Koncyabsrammn 2
IIpome:xxyTOuHasi arTTecTanus B popMe IK3aMeHa 5
2 cemecTp | BCET'O 168
Paznen 3. Crenenn n kopHu. CTeneHHas, NoKa3aTelbHasi U Jorapugmuyeckas GyHKINU 33 (14)
Tema 3.2. OcHoOBHoOe cofiepkaHie Y4eOHOro MaTepuaJia 3 (/) OK 01
Crenenn. CraHmapTHas ¢opma 3anmcu | Cremenb ¢ UenbiM okasareneM. CranaapTHas (opMa 3alicd JeHCTBUTENHHOrO YUCIa. OK 02
NEHCTBUTEIBLHOTO YHCIa Hcnonp3oBanre mnoOAXOmAIed (GOpPMBI 3alUCH JACHCTBUTEIBHBIX YHCEN JUISI PEUICHHUS OK 03
MIPaKTUYECKUX 3aJlad U MpeAcTaBieHus JaHHbIX. CTeNeHb ¢ palioHaIbHBIM [TOKa3aTeNIeM. OK 04
B Tom uucie; OK 05
Jlexnust Nel5. Crenenu. CranaptHas popma 3alMcH JeHCTBUTEIBLHOTO YUCIIA. 1 OK 06
IIpaktuueckoe 3austue No 19. CBoiicTBa CTENEHU C PAIMOHAIBHBIM U JIEUCTBUTEIBHBIM 2 OK 07
noxazarensamu. IIpeoGpa3oBaHne BBHIPOKECHUH C pALMOHAIBHBIM M JICHCTBHTEIBHBIM IIK 4.1
MIOKa3aTEeNsIMHU.
Tema 3.3. OcHOBHOE cojiep:kaHue y4eGHOro MarepuaJjia 2(-/-)
Crenennas GpyHKIus CrenenHast (yHKIHMS C HaTypajbHBIM M LIEJbIM TOKa3areneM. EE cBoiicTBa m rpaduk.
CpoiicTBa 1 rpadMK KOPHS N-OH CTETICHH.
B Tom yncie:
[paktuueckoe 3amsatue Ne 20. CpoiicTBa M TpaduK cTeneHHOW (QYHKIHH M KOPHS N-OM 2
CTENCHHU.
Tema 3.4. OcHOBHOE cojiep:kaHue y4eGHOro MarepuaJjia 3(-/)
HppaunoHanbHbIe ypaBHEHUS U Pemenne nppannoHagbHBIX YPaBHEHUH U HEPaBEHCTB.
HepaBECHCTBaA B ToM uucJe:
Jlexuus Nel6. Pemenne uppannoHaiabHBIX YPABHEHUI U HEPABEHCTB. 1
ITpaktuueckoe 3anaTue Ne 21. Pemenne nppalnoHanbHbIX YPaBHEHUI U HEPABEHCTB. 2
Tema 3.5. OcHOBHOE coJep:kaHHe y4eOHOro MaTepHuaja 7(-/~)
[TokazaTenbHblC ypaBHEHUS U [TokazarenbHble ypaBHEHHs M HEPABEHCTBA.
HEepaBeHCTBA B ToMm uncie:
Jlexuus Nel7. TTokazaTenbHble ypaBHEHHS U HEPABEHCTBA. 1
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IIpaktuueckoe 3anstue Ne 22. CreneHb ¢ NPOU3BOJIBHBIM JEHCTBUTEIBHBIM ITOKA3aTEIIEM.
Omnpejenenue nokasarenbHOH GyHKIMH U e€ CBOWCTBA.

IIpaktuueckoe 3aHaTHe Ne 23. PemieHue MOKa3aTeNbHBIX YPAaBHEHUH pPa3IUYHBIMU
METOJaMHU.

[Ipaxtuueckoe 3aasaTie Ne 24. Pemmenne noka3aTeIbHBIX HEPABEHCTB.

Tema 3.6.
Jlorapuwm uncna.
CgoiicTBa norapnpmoB

OcHoBHOE coiepKaHue Y4eOHOro MaTepuaJa

Jlorapudpm uymcna. JlecsatuuHbple © HaTypaibHble Jsorapu¢mel. IIpeoOpasoBanme
BBIPKCHUH, COTEPKAIINX JIOTapU(PMBL.

B Tom uncae:

Jlexrus Nel8. Jlorapudm umncna. CoiicTBa torapumMoB.

[paxtuueckoe 3ansaTue Ne 25. Jlorapudm uncna. CBoiicTBa orapu(moB.

[Ipaxtnueckoe 3aasaTue Ne 26. IIpeoOpa3oBaHre BERIPpAKCHAN, COIEPIKAIINX JIOTAPH(DMEL.

Tema 3.7.
[ToxazarenbHas u JorapuPMHUIecKas
(hyHKIWH, ypaBHCHHS, HEPABCHCTBA

OcHoBHoOe coiep:xaHue y4eOHOI0 MaTepuaJja

IMokazarensHast u  Jsorapudmuueckas (QYHKOMH, HX CBOHcTBa UM rpadukn.
JlorapudmMuyueckue ypaBHEHHS M HEPaBEHCTBA.

B Tom unciae:

Jlexms Nel9. TlokazarenpHas U Torapudmrdeckas QyHKINH, ypaBHEHHUS, HEPaBEHCTBA.

[paktudeckoe 3amsatue Ne 27. Pemenue norapuMuyecKux ypaBHEHHH. Tph OCHOBHBIX
METOJia PEICHHs JIOTapu(PMUIECKUX YPaBHEHHUH.

DO [ —

[paxtudeckoe 3ansaTue Ne 28. Pemenne norapuyMUIecKux HEPaBEHCTB.

2

Tema 3.8.
Jlorapud™Mer B mprupoe 1 TEXHUKE

IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE CO/lep:KaHMe Y4eOHOro MaTepuaJia

5(1/4)

IHpumenenue nozapugpma. Ucmopus pazeumus mamemamuxu. Jlocapugpmuyeckas cnupans
6 npupooe. Ee mamemamuueckue ceoticmea. Hcnonvzosanue epaguxos @ynxyuil Oist
UCCIe008AHUSL NPOYECCO8 U 3ABUCUMOCTIEL, KOMOPble BO3HUKAIOM NpU peuleHuu 3a0ay U3
PAUYHBIX 001aCmell HAYKU U PeaTbHOU JHCUSHU.

B Tom uncJe:

Jlexyus No2(). Jloeapugmul 6 npupode u mexuuxe.

Ipaxmuyeckoe 3ansmue Ne 29. [Ipumenenue noeapudmos 8 npupooe u mexuuxe.

S

Ipaxmuuecxoe szansmue Ne 30. Jloeapupmuueckas cnupais 6 npupode u eé
MamemamuyecKue ceoucmed.

Tema 3.9.
IIpuMmeHeHNEe ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO 3a/1a4

OcHoBHOE CoACpPKaHue yqeﬁﬂoro Marepuajia

3 (/)

Ucnonb3oBanne rpadukoB (GYHKUMH JUId pEIICHHWs YPaBHEHHIl W JIMHEHHBIX CHUCTEM.
IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELIECHUI0 MATEMaTHMYECKUX 3alad U
3a[a4 U3 pa3NUYHbIX o0JacTel HayKH U pealbHON )KHU3HH.

B Tom uncJe:

Jlexums Ne21. IlpumeHeHne ypaBHEHHH, CHCTEM W HEPABEHCTB K PEIICHHUIO 3a/1a4.

1

[Ipaxtuaeckoe 3anstre Ne 31. CreneHHas, mokasarenbHas H JorapudmMudeckas (yHKIUH.
Pewenne ypaBHeHH 1 HepaBeHCTB (KOHTPOJIbHAS paboTa).

2

Pazpnea 4. IIpousBoanas u nepeoodpazHas GyHKIHH

53 (1/6)

Tema 4.1.

OcHOBHOE coiepKaHNe Y4eOHOTo MaTepuaJia

31

OK 01
OK 02
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MOHOTOHHOCTB ¥ SKCTPEMYMBbI (DYHKIIUU.
Touku 3xcTpeMyma

[IpomexxyTkn MOHOTOHHOCTH  (QYHKIMH. MaKCUMyMbl W MHHUMYMBI  (QYHKIHH.
HawuOosnb1iee v HauMeHblllee 3HaYeHUE (QYHKIMU HA TIPOMEKYTKE.

B Tom uncJe:

Jlexuust Ne22. IIpomMexyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl ¥ MHHHUMYMBI
¢ynknnn. Hanbomnpiree 1 HanMeHbIIee 3HaYeHNE (QYHKIH Ha TPOMEKYTKE.

[Ipaxtuaeckoe 3aasaTie Ne 32. Pemenne 3a1a4 Ha MOHOTOHHOCTD U 9KCTPEMYMEBI (PYHKITHH.

Tema 4.2.
[TonsATHE HENPEPHIBHOCTH (DYHKIIHH.
Merton uHTEpBaIOB

OcHoBHOE coiepKaHue Y4eOHOro MaTepuaJa

2 (-/-)

HenpepsiBablie ¢pyHKIMH. MeTOR MHTEPBATIOB ISl PEIICHHUS HEPABEHCTB.

B Tom uncae:

IIpaktuueckoe 3ansaTue Ne 33. AlropuT™ pelieHus: HEpaBeHCTB METOJOM UHTEPBAJIOB.

Tema 4.3.
IIpousBoaHas. ['eomerpuueckuil u
(hM3UIECKHi CMBICI TIPOU3BOTHON

OcHoBHOE coiepKaHue Y4eOHOro MaTepuaJa

13 (-/-)

[pomsBognas ¢ynkmun. [eomerpudecknid ©  (QU3HMUECKANH CMBICT IPOHU3BOIHOM.
ITpousBonubie 3meMeHTapHBIX (QyHKIUH. DOpMydbl HAXOXKICHUS NPOU3BOIHONH CYyMMBI,
TIPOM3BEACHHS U YaCTHOTO (DYHKIHIL.

B Tom unciae:

Jlextms No23. TIpownsBonHasi. @opMymsl U mpaBuia quQQepeHINPOBAHS.

Jlextms No24. T'eomeTpudeckwii U PU3HUSCKUI CMBICT TPOU3BOTHOM.

[paxtuaeckoe 3ansaTue Ne 34. Ilpumenenue Gopmyn nuddepernnpoBanus.

[paxtuaeckoe 3ansaTue Ne 35. Ilpumenenue popmyn nuddepernnpoBanus.

[Ipaxtuaeckoe 3anasaTue Ne 36. [Ipumenenne Gopmyn u npasui 1uddepeHITIPOBaHHU.

[paxtudeckoe 3ansaTie Ne 37. Pemenune 3amad Ha TeOMETPUICSCKHN M (PU3HICSCKHUIA CMBICIT
MIPOU3BOJHON.

NN | — D

[paxtuaeckoe 3ansaTie Ne 38. Pemenune 3amad Ha TeOMETPUICCKAN B (GU3UICSCKHUNA CMBICI
MIPOU3BOJHOM.

Tema 4.4.
MonotoHHOCTb GyHKIMHU. Toukn
JKCTpEMyMa

OcHoBHoOe coiep:kaHue y4eOHOI0 MaTepuaJja

5(-/)

[IpumeneHne MpoOM3BOIHON K MCCIEIOBAaHNIO (PYHKIUH HA MOHOTOHHOCTH M 3KCTPEMYMBI.
Bospacranue u yObiBaHMe (YHKIMH, COOTBETCTBUE BO3PAaCTaHUsi U yObIBAHUS (QYHKLIUH
3HaKy TPOM3BONHOW. 3agayM Ha MAaKCUMyM M MHHUMYM. AJTOPHUTM HCCIIEIOBAHUSA
(GYHKIMHU ¥ IOCTpOeHHs e€ rpaduka ¢ NOMOIIBIO TPOU3BOIHOM.

B Tom uncJe:

Jlexuust Ne25. MoHoToHHOCTB (pyHKIIMH. TOUKH SKCTpEeMyMa.

ITpaxktuueckoe 3anatue Ne 39. Pemenne 3a1a4 Ha MOHOTOHHOCTh (DYHKITHMH.

ITpaktuueckoe 3anstue Ne 40. HaxoxaeHne TOUeK SKCTpeMyma.

Tema 4.5.
HccnenoBanue GpyHKIINH U OCTPOCHUE
rpaukoB

OcHoOBHOE CoAeCpKaHue yqeﬁﬂoro Marepuajia

HccrenoBarne GyHKIIME HA MOHOTOHHOCTh M IOCTPOEHHE I'PaHKOB.

B Tom uncJe:

Jlexums Ne26. ViccnenoBanne yHKINI B TOCTPOEHHUE IpaMKOB.

ITpaktudeckoe 3anstue Ne 41. MccnenoBanne GyHKIMA U TOCTPOEHUE TPAPUKOB.

OK 03
OK 04
OK 05
OK 06
OK 07
1IK 4.1

ITpaktudeckoe 3ansatue Ne 42, MccnenoBanne GyHKIMA U TOCTPOEHHE TPA(UKOB.

Tema 4.6.

OcHoBHOE CoAeCpKaHue yqeﬁﬂoro Marepuajia

OK 01
OK 02
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HawuGonbliee 1 HanMeHbIlee 3HAYCHUS
(dhyHKIUU

Haxoxaenre HanOoOJbIIEr0 U HANMEHBLIETO 3HaYeHHs QYHKIUH Ha oTpe3ke. [IpuMeHeHune
MPOU3BOMHOM ISl HAXOXKICHUSI HAWIYYIEro PEUIeHHs B MNPHKIAAHBIX 3ajadyax, st
onpeneseHus: CKOPOCTH Npolecca, 3aJaHHoro GopMynoil i rpagukom.

B Tom uncae:

Jlexms No27. HanOomnpliee 1 HanMeHbIIlee 3HaUYCHNST (DyHKIIHH.

—_

[paktuueckoe 3amstue Ne 43. HaxoxnmeHne HanOONBIIETO W HAWMEHBINETO 3HAYCHUN 2
(GyHKIHIA.
Tema 4.7. IIpodeccHoHaILHO-OPHEHTHPOBAHHOE CO/IePKaHHEe YUeGHOro MaTepuaa 7 (1/6)
Haxoxxaenne onTHMalibHOTO pe3ynbsTarta ¢ | [IpukiagaHbie 3a1a4u, B TOM YHCIIE COLMATbHO-DKOHOMUYECKOTO M (DU3MUECKOTO XapaKkTepa,
MIOMOIIBIO TPOU3BOAHON UX peIICHHE CPEACTBAMI MAaTEMaTHIECKOIO aHaJIN3a.
B Tom yncie:
Jlexyusn Ne28. HaxoorcOenue ONMuManbHo2o pe3yibmama ¢ HOMOWbI HPOU3BOOHOU 8 1
NPAKMUYECKUX 3a0a4ax.
Ipaxmuueckoe sanamue Ne 44. HaxoocoeHue onmumanibHO20 pe3yibmama ¢ HOMOWBIO 2
npoU3B00HOU 8 NPAKMUYECKUX 3A0aUaX.
Ipaxmuueckoe sanamue Ne 45. Haxodcoenue onmumanibHO20 pe3yibmama ¢ HOMOWBIO 2
npouU3BO0HOU 8 NPAKMUYECKUX 3a0aiax.
Ilpaxmuueckoe sanamue Ne 46. HaxooicOenue onmumanbHo20 pe3ynbmama ¢ HOMOUbIO 2
NnpouU3BOOHOU 8 NPAKMUYECKUX 3a0auax.
Tema 4.8. OcHoOBHoOe cofiepkaHie Y4eOHOro MaTepuaJia 5(-/)
IepBooOpa3Has GyHKIHH O3HakoMJICHHE C TIOHSATHEM HHTErpajia W MepBOOOpasHoi it GyHKiuu y = f(x).
Perienue 3a1a4 Ha CBs3b MEPBOOOPA3HOM U e€ MPOM3BOAHOM, BRIYHCIICHUE TIEPBOOOpa3HON
Ui naHHOW GyHKiuu. Tabmuma ¢GopMmyn IUisi HaAXOXKICHHS MepBOOOpasHbIX. V3yucHwue
MpaBuJia BEIYUCIICHUS IEPBOOOPA3HOM.
B ToMm yucie:
Jlexuust Ne29. IepBooOpasHast GyHKIMH. 1
IIpaxtudeckoe 3anatue Ne 47. Pemenne 3a1a4 Ha CBA3b IEPBOOOPA3HON U €€ IPOU3BOIHOM, 2
BBIYHCIICHUE IEPBOOOPa3HOH IS TaHHOW (PYHKIHH.
[paktudeckoe 3ansaTue Ne 48. Pemenne 3a1a4 Ha CBSI3b MEPBOOOPA3HON U €€ TIPOU3BOTHOM, 2
BBIUKCIIEHUE NEepBOOOpa3Holl [uis naHHOW ¢(yHKImu. Tabmuma QopMmyn s HaxXOXKICHUS
IepBO0OPA3HBIX.
Tema 4.9. OcHOBHOE cojiep:kaHue y4eGHOro MarepuaJjia 5(-/-)
[Tnomans KpUBOIIMHEHHO TpaneluH. 3agaun, IpUBOSIINE K MOHATHIO ONPENECICHHOTO MHTETpaja — O BBIYMCICHUH IIOIAAN
®opmyna HetoToHa-Jletibanma KpuBoJIMHEHHOW Tpaneuuu. [loHsTHe omnpenenéHHoro wuHTrerpaia. leomeTpuyeckuid u
¢dusnyeckuii cMBICI ompesien€HHOro nHTerpana. @opmyna Hetotona-Jleiibnuma.
Pemenne 3amay Ha NpUMEHEHHE WHTErpaja JUisl BBHIYUCICHUS (PU3NYECKUX BEIMYMH U
TUIOINAAEH.
B Tom yucie:
Jlexms Ne30. ITmomane kpuBonuHeHOH Tpanermu. @opmyna Herotona-JlelibHuIa. 1
[Ipaktnueckoe 3ausTHe Ne 49. I'eomeTprdeckuii M (QU3HMUECKUH CMBICI ONPEneIEHHOTO 2

OK 03
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unrerpaia. ®opmyna Helotona-JleiiOnuna.

[pakTnueckoe 3anarue Ne 50. Pemenue 3a1a4 Ha IpUMEHEHNE WHTErpajla JUisl BBIYUCICHUS 2
(U3MYECKHUX BEIWYMH U TUIOMIAACH.
Tema 4.10. OcHOBHOE€ cojep:kanHue y4eGHOro MaTepuaja 4 (/)
[IprmeHeHne NPON3BOAHON 1 Pemenne 3a1au Ha NpUMEHEHNE TPOU3BOHON M MHTErpaia ISl BEIYUCICHHS (PU3NYECKUX
epBO0Opa3HON (PYHKITUI BEJIMYMH U IUIOMIAICH.
B Tom yncie:
Jlexms Ne3 1. IlpumeHeHne MPON3BOJHON B IepBOOOpa3HON (DYHKITHH. 2
[paxtuaeckoe 3ansatue Ne 51. Pemenue 3amau. [IpomsBogHas u nmepBoobOpasHas GyHKIHN 2
(koHTpOJBHAS paboTa).
Pazgen S. Teopusi BeposiTHOCTEH M CTATHCTHKA 24 (1/8) OK 01
Tema 5.1. OcHOBHOE€ coiep;kaHie YI4eOHOro MaTepuaJia 1 (-/) OK 02
IIpencrapneHne naHHBIX U onucaTenbHass | [IpeacTaBieHue JaHHBIX C MOMOIIBIO Tabnui U auarpamm. CpenHee apudmernveckoe, OK 03
CTAaTHCTHKA MenuaHa, HauOoJsipIllee W HaWMEHbIIEEe 3HA4YCHUS, pa3Max, AWUCIEPCHs, CTaHIAApPTHOE OK 04
OTKIIOHEHHUE YHCIIOBBIX HAOOPOB. OK 05
B Tom unce: OK 06
Jlexuus Ne32. [lpencraBieHue JaHHBIX M ONMCATEIbHAs] CTATUCTHKA. 1 OK 07
Tema 5.2. OcHOBHOE cojlep:kaHue y4eGHOro MarepuaJjia 3 (/) 1K 4.1
CiydaifHble COOBITHSL. CryuaifHble SKCIIEPHMEHTHI (ONBITBI) M CIy4alfHbIE COOBITHS. DJIEeMEHTapHBIE COOBITHSA
Onepaiyuu HaJy COOBITHIMU (ucxomer). BeposTHOCTh cilydalHOTO COOBITHSA. bBIM30CTH YacTOTBI M BEPOATHOCTH
coObiTiil. CityuaiiHble OMNBITBI C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMH COOBITHAMU.
BepOﬂTHOCTI/I CO6I>ITPII>1 B OIIbITaX ¢ paBHOBO3MOKHBIMHU 3JIEMCHTAPHBIMU CO6I)ITI/I)IMI/I.
Omnepanuy HaJx COOBITHSIMHU: MEpeceucHHe, OObEAMHEHHE, MPOTHUBOIMOJIOXKHBIC COOBITHS.
Huarpammsl  Oitnepa. PopMmyna CIOKEHHS BEpOSTHOCTEH. YCIOBHAas BEPOSTHOCTD.
YMmHOXkeHue BeposiTHOcTed. JlepeBo ciywaiiHoro oskcnepuMmeHTa. Dopmyna MOJIHOU
BeposiTHOCTH. He3aBucumsble cOOBITHS.
B ToMm yucie:
Jlexums Ne33. Cnyuaiinbie coObrTus. Onepalinu HaJ COOBITHSIMH. 1
[Tpaxtugeckoe 3anatue Ne 52. Cnyuaitnele cobbiTus. Onepanuu Hag COOBITUSIMIL. 2
Tema 5.3. IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE COeP:KAHUE YUeOHOI0 MaTepHuaJjia 8(1/8)
BepositHOCTB B Ipo(heccCHOHANBHBIX [lepBuuHas oOpaboTka CTAaTHCTHYECKHX JaHHBIX. [paduueckoe HUX MpeAcTaBlIeHUE.
3ajadax HaxoxneHne cpenHuX XapaKTepHCTHK, HaONomaeMblX JaHHBIX. OIleHKa BEPOSTHOCTH
coObITHSI B TMPO(ECCHOHAIBHON JEATeNIbHOCTH, pelIeHHe NMpOo(eCCHOHANBHBIX 3a1ad Ha
BEPOATHOCTh  COOBITHS, NPUMEHEHHWE CTAaTHCTHYECKHX METONOB  JUIl  PEIICHUS
npodecCHOHAIBHBIX 33/1a4.
B Tom uncie:
Ipakxmuuecroe szaumamue Ne 53. OmmuocumenvHas uacmoma cobvlmus, CE0UCMBO eé 2
YCMOUYUBOCMU.
Ipaxkmuuecxoe s3anamue Ne 54. Cmamucmuueckoe onpedenenue gepossmuocmu. Oyenka 2

eeposimuocmu coObIMUsL.
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Ipaxmuuecroe 3ansamue No 55. Bepossmuocms 6 npoghecCuoHanbHbix 3a0a4ax. 2
Ipaxmuueckoe 3anamue Ne 56. Beposimnocmb 6 npogeccuonanvhwvix 3a0a4ax. 2
Tema 5.4. OcHOBHOE coJep:kanHue y4eGHOro MaTepHuaja 3(-/-)
DeMeHTBl KOMOMHATOPHUKU KomOunaropHoe mpaBmino ymHOxeHHs. [lepectaHoBku n Qakropuan. Uucno codeTaHui.
Tpeyronbhuk Iackans. @opmyna 6uaoma HeroToHa.
B ToMm yucie:
Jlexuus Ne34. DneMeHTbI KOMOMHATOPUKH. 1
IIpaktuueckoe 3anstue Ne 57. Yucno coueranuit. TpeyronpHuk Ilackans. dopmyna 2
6unoma HproToHa.
Tema 5.5. OcHOBHOE cojlep:kaHue y4eGHOro MarepuaJjia 3(-/)
Cepun mocie0BaTeIbHbIX HCIBITAHUH BuHapHBIH crydaifHBINH ONBIT (MCTIBITAHHUE), YCIEX W Heynada. HezaBucuMble MCTIBITAHHMSA.
Cepusi HE3aBUCHMBIX HCIIBITAaHWH 10 TepBoro ycmexa. Cepus HE3aBHCHMBIX HMCIBITAHUH
bepuymin.
B Tom yncie:
Jlexus Ne35. Cepun nocnenoBaTeNbHbIX UCIBITAHUM. 1
IIpaktuueckoe 3anstue Ne 58. Cepusi HE3aBUCHMBIX HCHBITAHUN 1O MEPBOIO yclexa. 2
Cepusi HE3aBUCUMBIX UCIIBITAaHUN bepHynu.
Tema 5.6. OcHOBHOE cojlep:kaHue y4eGHOro MarepuaJjia 3 (/)
CrydaiiHele BETMYHHBI ¥ pacupeneneHns. | CnydaitHas BenuuuHa. PacnpeneneHue BeposTHOcTed. JluarpamMma pacrpeeneHus.
Maremariueckoe oXHUJaHue cirydaiiHoi [IpuMeps! pacipeneneHuit, B TOM 4HCIe, TeOMETPUISCKOe 1 OMHOMHAIIEHOE.
BEJTUIHMHEI UucnoBele XapaKTEpPUCTHKH CIIy4alHbIX BEJIMUMH: MaTeMaTH4eckoe OXXHUIaHue, JUCTIepCUs
U CTaHJIapTHOE OTKJIOHEHHe. [IpuMepsl MpUMeHeHHs MaTeMaTHYeCKOTO OXKUIAHUSA, B TOM
yucie B 33jauax M3 IOBCEJHEBHOM J>KM3HM. MareMarndeckoe OXHIaHUEe OWHAapHOM
CIy4alHOM BeaM4YuHBL. MaTemMaru4eckoe OXXHUJAHUE CYMMBbl CIy4alHBIX BEIMYHUH.
Marematndeckoe OXHIAHHE W JUCHEPCHS T'€OMETPHUYECKOr0 M OMHOMHAIBHOTO
pacrnpeeneHuii.
B ToMm yucie:
Jlextma Ne36. CiyuaifHble BeIMYHHBI W pacmpeneneHus. MaremaTtudeckoe OXHIaHHe 1
CIIy4ailHO! BEJIMYUHBIL.
[Ipaktuueckoe 3anstue Ne 59. Maremarnyeckoe OKuaHue caydyailHOW BEJIMYUHBL. 2
Tema 5.7. OcHOBHOE cojiep:kaHue y4eGHOro MarepuaJjia 3(-/)
3akoH Oonpimx uncesn. HermpeproiBHbIe 3aKoH OONBIIMX YHCET W €ro pojib B Hayke, IpUpoae M obmiecTBe. BriOopouHbIil MeTOq
CITy4alHble BETMYHMHBI (PACIIPENICIICHNU ). nccnenoBannii. [Ipumepsl HENpephIBHBIX CIIydailHBIX BeIWYHMH. [IOHATHE O IUIOTHOCTH
HopwmanbsHoe pacripeneneHue pacripeneneHus. 3anadd, NPHUBOAIIME K HOPMaJbHOMY pacmpeneneHuto. [loHsartue o
HOPMAJIbHOM paclpeIeIeHUH.
B Tom uncie:
Jlexums Ne37. 3akon Oonbinux yrcen. HopmanpHOE pacnpeneneHue. 1
[TpakTnueckoe 3anarue Ne 60. Teopust BeposiTHOCTEH M cTaTHCTHKA (KOHTPOJIbHAS padoTa). 2
Pazgean 6. [Ipsmble U IJI0CKOCTH B IpocTpaHcTBe. KoopanHaThI M BEKTOPLI B IPOCTPAHCTBE 32 (1/6) OK 01
Tema 6.1. I OcHoOBHOE cofiepkaHne Y4e0HOro MaTepuaJa 5(/-) OK 02
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HOBTOpeHI/Ie MJIAaHUMCTPUH. OCHOBHEIE
TMOHATHA CTCPEOMETPUN

OCHOBHEIE (I)I/Il"ypI)I, q)aKTI)I 1 TCOPEMbI TNIAHUMCETPUH. OCHOBHEBIE TTOHATHS CTCPCOMETPHUU.
TO‘IKa, npsMmas, IIOCKOCTb, HNPOCTPAHCTBO. ITousTHe 006 aKCHOMATHYECKOM MOCTPOCHUMN
CTEPEOMETPHUN: AKCUOMBI CTEPEOMETPUHN U CIICACTBUA U3 HUX.

B Tom uncae:

Jlexrus Ne38. OcHOBHBIE TOHATHS CTEPEOMETpHH. PacmionokeHne MpsIMBIX U ITI0CKOCTEH.

—_

[paktnaeckoe 3amsatue Ne 61. OcHOBHBIE akcHOMEI crepeoMerpuu. [lepecekaromrmecs,
TTapaJUIEIbHBIE M CKPEIUBAIOMINECS MIPAMBIC. YTOI MEXIy NPSMBIMH B IPOCTPAHCTBE.

[Ipaktnueckoe 3amarme Ne 62. VYrom Mexmy TpsSMBIMH B  IIPOCTPAHCTBE.
[lepneHANKYIIPHOCTD NPSIMBIX.

Tema 6.2.

[IpsMBbIe ¥ TTIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTE NPSIMBIX, IPIMON U
IUIOCKOCTH, IIOCKOCTEH

OcHoBHOE coiepKaHue Y4eOHOro MaTepuaJa

5(-/)

BsanMHOE pacmoiokeHre MPSMBIX B IPOCTPAHCTBE: IEPECEKAONINECs, MaparielbHbIe U
CKpemnruBatoniecst mnpsiMpie. [lapaanensHOCTh TPSMBIX M IDIOCKOCTEH B IPOCTPaHCTBE:
mapajuiebHBIC TIPSMBIC B IPOCTPAHCTBE, MAPAJUICIBHOCTD TPEX MPSMBIX, TAPAILICTFHOCTh
NPSIMOM U IUIOCKOCTHU. YINIBI C COHAIPABICHHBIMU CTOPOHAMU, YrOJI MEXKIY IpPSIMBIMU B
npoctpaHcTBe. [lapanmnenbHOCTh IUIOCKOCTEHM: mapajiesibHble IJIOCKOCTH, CBOMCTBa
nmapajuIe/IbHBIX IUIOCKOCTeH. [IpocTteiine MpOoCTpaHCTBEHHBIC (DUIYphl HA IUIOCKOCTH:
TeTpadp, Ky0, Mapajuienenunes, MoCTPOSHUE CeUeHHH.

B Tom uncJe:

Jlexuus Ne39. ITapayienbHOCTh NPSIMBIX, IPSAMON M IIOCKOCTH, MJIOCKOCTEH.

—_

IIpaktuueckoe 3ansatue Ne 63. [lapannmenbHble TpsMas U IUIOCKOCTh. [lapasnenbHbie
TUIOCKOCTH.

IIpaktuueckoe 3anatue Ne 64. Terpasap u ero sneMmenThl. [lapannenenurnes u ero
sneMeHThl. [IocTpoeHne OCHOBHBIX CEUEeHUH.

Tema 6.3.
[leprieHAUKYAAPHOCTD IPSMBIX H
IUTIOCKOCTEH

OcHoOBHOE CoaepkaHue yqeﬁﬂoro MarepuaJia

3 (/)

[lepreHAMKYISIPHOCTE  TPAMOM M IUIOCKOCTH:  TNEPHEHAMKY/SIPHBIE TpsSMBIE B
MIPOCTPAHCTBE, NpsMBbIE MNapajielbHble U MEPHEeHIUKYISPHbIE K IJIOCKOCTH, MPHU3HAK
MEPIEHANKYISIPHOCTH NPSMOM M IUIOCKOCTH, TE€OpEMa O MPSAMON NEPHEHIUKYIIPHON
INIOCKOCTH.

B Tom umncae:

Jlexuust Ne40. IlepreH IuKyAsSpHOCTD NPSIMBIX, PSIMON U MJIOCKOCTH, TNIOCKOCTEH.

[Ipaktuueckoe 3anstue Ne 65. IlepneHIUKYISIPHOCTh MPSMBIX, OPSIMOM MU IIOCKOCTH,
IIOCKOCTEN

DO [ —

Tema 6.4.
VIIIBI MEXTY MPSIMBIMHE U TIOCKOCTSAMU

OcHoBHoOe coiep:xaHue Y4eOHOI0 MaTepuaJja

5(-/)

Vbl B IPOCTPAHCTBE: YTOJ MEXAY NMPSIMOM U MIIOCKOCTBIO, IByTPAHHBIN yToJl, TMHEUHbII
yroia JByrpaHHoro yriaa. [lepneHAMKydasp M HakKJIOHHBIE: PACCTOSHME OT TOYKH 10
IUIOCKOCTH, PAacCTOSHHE OT MPSAMON JO IUIOCKOCTH, MPOEKIUS (QHUTypsl Ha TUIOCKOCTH.
[lepreHANKYISIPHOCTD TMIOCKOCTEH: MpPHU3HAK INEPIEHINKYISPHOCTH [BYX IUIOCKOCTEH.
Teopema o TpExX nepueHIuKyspax.

B Tom uncJe:

Jlexms Ne41. Yrisl MeXay IPSMBIMH H TUIOCKOCTSIMH.

OK 03
OK 04
OK 05
OK 06
OK 07
1IK 4.1

29



IIpaktuueckoe 3anstue Ne 66. Ilepnennukynsap u HakioHHas. TeopemMa o0 TpEX 2
NepIeHANKyspax. Yron Mexy IpsMOH U MIOCKOCTBIO
IIpaxtuueckoe 3anarue Ne 67. Yron mexay miuockocTsamMu. [lepneHaukyasipHble TNIOCKOCTH. 2
PaccrosiHus B MPOCTpaHCTBE.
Tema 6.5. OcHOBHOE cojlep:kaHue y4eGHOro MarepuaJjia 3(-/)
KoopanHaTs!l 1 BEKTOPHI B IPOCTPAHCTBE Bekrop Ha mtockocTy U B mpocTpancTBe. CIOKEHNE U BEIYUTAaHHE BEKTOPOB. YMHOMKECHHUE
BEKTOpa Ha uncio. Pa3noxxkeHue Bekropa 1o TpéM HEKOMILIAaHapHBIM BekropaM. [IpaBuiio
napajenenunena. Pemenue 3amad, CBA3aHHBIX C NPUMEHEHHEM MpaBUil ACUCTBUH C
BekTopamH. IIpsMoyronbHasi cucTema KOOpAMHAT B MpocTpaHcTBe. KoopauHaTs! BeKTOpa.
[pocreiimme 3agadi B KOOpAUHATaX. YTOI MEXTy BekTopamu. CKamspHOEe TPOHU3BEICHHE
BEKTOpOB. BbIunciieHne yImoB MeXIy MNpsSMBIMH M IDIOCKOCTAMH. KoopawHaTHO-
BEKTOPHBII METOA PHU PEHICHUU TeOMETPUUECKUX 3a/1au.
B ToMm uucie:
Jlexuus Ne42. KoopiuHATH M BEKTOPHI B IPOCTPAHCTBRE. 1
IIpaxtuueckoe 3anaTue Ne 68. KoopnuHaTh! M BEKTOPHI B IPOCTPAHCTBE. 2
Tema 6.6. IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE COAePKAHME Y4eOHOI0 MaTepHaJjia 7 (1/6)
IIpsiMble U IUIOCKOCTH B IPAKTUUYECKUX B3aumHOe pacnonoxeHue MpsMbBIX B IpocrpaHcTse. [lapannenbHOCT, NpAMON U
3aauax IUIOCKOCTH,  MapajyieIbHOCTh  IUIOCKOCTEH,  MEpHeHIUKYIIPHOCTh  IUIOCKOCTEH.
PacnonoxeHre mpsAMBIX M IJIOCKOCTEHl B OKpy)karomeM Mupe (TIpHpoje, apXUTEKType,
TeXHHKe). PellieHne npakTUKo-opueHTHPOBAHHBIX 3a/1a4.
B ToMm uucie:
Jlexyus No43. [Ipsamvle u niockocmu 8 npaKmuyeckux 3a0a4ax. 1
Ipaxmuuecxoe 3amnamue Ne 69. Pacnonoodcenue npamvix u nI0CKOCmel 8 OKpyicaioujem 2
Mupe (npupode, apxumexmype, mexHuxe).
Ipaxmuueckoe 3anamue Ne 70. Pewenue npaxmuxko-opueHmupo8antblx 3a0ay. 2
Ipaxmuueckoe 3anamue Ne 71. Pewenue npaxmuxko-opueHmupo8antblx 3a0ay. 2
Tema 6.7. OcHOBHoOe€ cofiepkaHie Y4eOHOro MaTepuaJia 4(-/)
Pemenne 3anau. [Ipsivble 1 IIIOCKOCTH, Pacnonoxxenue mnpsMbBIX M IJIOCKOCTEH B INpOCTpaHCTBE. IlepneHAMKyIspHOCTE U
KOOPJMHATHI U BEKTOPHI B IPOCTPAHCTBE MapaJUIeIbHOCTh TPSIMBIX W IIOCKOCTEH. JleKapTOBBI KOOPIMHATHEI B IPOCTPAHCTBE.
Bekroper B nmpoctpancTBe. CriokeHHE M BBHIYNTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha
yucno. Koopnunatel Bekropa. Pemenune 3a1a4 Ha HAX0XK/ICHHE TEOMETPUIECKUX BEIINYHH C
WCIIOJIb30BaHMEM aIIapara BEKTOPHOH aJireOpbl
B Tom yncie:
Jlexuust Ned44. Pewmenue 3agad. IIpsiMble M MJIOCKOCTH, KOOPJAMHATHI U BEKTOPHI B 2
IIPOCTPAHCTBE.
IIpaktuueckoe 3ansTe Ne 72. Pemenue 3amad. [IpsiMble M MIOCKOCTH, KOOPAMHATHI U 2
BEKTOPHI B IPOCTPAHCTBE (KOHTPOJIbHAS paboTa).
Pa3nes 7. MHOTOTpaHHUKH M TeJIa BpAIleHHUS 19 (1/4) OK 01
Tema 7.1. OcHoOBHoOe€ cofiep;kaHie Y4eOHOro MaTepuaJia 3(-/-) OK 02
MHOTrorpaHHUKH [loHATHE MHOTOTPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHWKA, BBIIYKJIBIE W OK 03
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HEBBIITYKJIbIE MHOTOTPaHHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yroipHas npusma;
TpPaHA ¥ OCHOBaHMS NPU3MBI, MpsMas ¥ HAKJIOHHAas NPHU3MBL, OOKOBask M IIOJHAsS
MOBEPXHOCTh Ipu3Mbl. llapajrenenwies, NPSAMOYTONBHBIA MHapajulelenuIel H €ro
cBoiictBa. [Tmpamuma: n-yrompHas mupaMuzaa, TpaHd M OCHOBAHHE MUPaMHUAbI, OOKOBas W
TIOJTHAs! TIOBEPXHOCTH MUPaMHU/IbI; IPABWIIbHAS M yCEeUEHHAs MMPaMuia. DIEMEHTHI IPU3MbI
U upamusl. BeranciaeHne 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, TMaroHaIu, yIibl.

B Tom uncae:

Jlexms Ne45. Tlpusma, napanenenures, Ky0, MupaMuia M UX CeIeHUs.

[paxtuaeckoe 3aasaTue Ne 73. Tlpu3ma, napamenenures, Ky0, MIpaMuia U UX CEICHUS

Tema 7.2.
[IpaBwibHBIE MHOTOTPAHHHKH.
[Inomaabr MOBEPXHOCTH MHOTOTPAHHUKOB

OcHoBHOE coiepKaHMe Y4eOHOro MaTepuaJa

[IpaBunbHbIE MHOTOTPAaHHUKHU: IOHSATUE MNPABUILHOIO MHOIOI'PDAaHHUKA; IMpaBUIIbHAS
npu3Ma M IpaBWIbHAs NUPaMMIA; NpaBUIbHAs TPEYroibHAs NUpaMHuAa U NPABUIBHBIA
TeTpa’p; Ky6. IIpencraBieHne o MpaBUIBHBIX MHOTOTPaHHMKAX: OKTadAp, MOAEKadIp U
ukocasap u Ap. CedeHus npu3Mbl 1 nupamusl. [Inomans 60K0BO# MOBEPXHOCTH U MONHOMN
MOBEPXHOCTU TNPSIMOW MPHU3MBI, IUIOIIA/b OCHOBaHUI, TeopeMa O OOKOBOW IOBEPXHOCTH
npsMoil  mpusmbel. [Inmomane OGOKOBOM IMOBEPXHOCTH U IOBEPXHOCTH IPaBHIBHON
MIMPaMUJIbI, TEOpeMa O TUIONIaau OOKOBOW MOBEPXHOCTH YCEUEHHON THUPaAMUJIBL.

3(¢-F)

B Tom uncJe:

Jlexuusa Ne46. IlpaBuibHBIE MHOTOTPAaHHHUKM B OKU3HH. Ilnomanp mMOBEpXHOCTH
MHOTOTPaHHUKOB

Ipaktuueckoe 3anstue Ne 74, BoruuciieHHe 31€MEHTOB MPOCTPAHCTBEHHBIX Quryp (p&opa,
JIarOHAIH, YIIIel). [IpaBriIbHBIE MHOTOTPAHHHKH.

Tema 7.3.
Tena BpateHus

IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE CO/lep:KaHMe Y4eOHOro MaTepuaJia

Hunuaapuyeckass TOBEPXHOCTh, OOpasyromue MIIMHAPUYECKOH MOBEPXHOCTH, OCh
OWIMHAPUYECKOH ToBepxHOCTH. LlunwHAp: ocHOBaHWS © OOKOBas ITOBEPXHOCTB,
00pasyroImas 1 oCh, IDIOMIaas OOKOBOH U ITOTHOH MOBEpXHOCTH. KOHNYecKast TOBEPXHOCTb,
o0pa3yromue KOHHYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA KOHHYECKOH MOBEPXHOCTH.
KoHyc: ocHOBaHWE W BepIIMHa, OOpasyroomas W O0Ch, IUIOManh OOKOBOH W ITOTHOU
MMOBEPXHOCTH. YCCUCHHBI KOHYyC: OOpa3ylollie H BBICOTa, OCHOBAaHUS H OOKOBas
noBepxHocTh. Cepa W map: HEeHTp, paauyc, TUaMeTp, IJIOIa/Jb MOBEPXHOCTH cdepsbl.
B3anmuoe pacrionoxxenue chepsl U IIIOCKOCTH, KacaTelbHas IIOCKOCTh K cepe, IIonanb
chepsl. M300pakeHre Te1 BpalleHust Ha MI0CKOCTH. Pa3BépTka NuMHApa U KOHYCA.

3(-12)

B Tom uncJe:

Jlexms Ne47. Ilunueap, KOHYC, IIap U UX CEYEHUsL.

IIpaxmuueckoe 3ausmue No 75. Pewenue npaxmuxo-opueHmupo8aHHvix 3a0ay Ho
ceyeHuAM U pazeépmram yurunopa, konyca. Ceuenus wapa

Tema 7.4.
OO0BEMBI U TUIONIAIA TOBEPXHOCTEH Tel

OcHoOBHOE CoAECpKaHue yqeﬁﬂoro Marepuajia

[onsarue 06 o6béme Tena B mpocTtpancTBe. OCHOBHBIE CBOHCTBAa 00BEMOB Teil. Teopema 00
00bEMe MPSMOYTOJIHHOTO Tapajuleienunesa u cieacTBus u3 He€. OO0beM mNHpamMuabl U
npusmbl. O0séM muMHIpa, KoHyca. O0bEM mapa u miomans chepsl. [lonoOHbIe Tena B
npoctpaHcTBe. COOTHOIICHHS MEXAY IUIOIASIMH MTOBEPXHOCTEH, 00bEMAaMHU MOJOOHBIX

3(-/)

OK 04
OK 05
OK 06
OK 07
1IK 4.1
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ten. CeueHust munuHApa (TMapayieNbHO W HEPIEHAMKYISIPHO OCH), CEYEHUS KOHyca
(mapannenbHOe OCHOBAaHMIO U IPOXOJdIlee uepe3 BeplIMHY), CEUeHHs IIapa.
MHoTrOorpaHHUK, OTIMCAHHBII 0KOJO cdepsl; cdepa, BMCaHHass B MHOTOTPAaHHUK HIIH B TEJIO
BpAIICHHSL.

B Tom uncae:

Jlexrms Ne48. OOBEMBI 1 TIIOMIAIN TIOBEPXHOCTEH TelL.

1

[Ipaxtuueckoe 3aasaTue Ne 76. OObEMBI 1 TITOMIAIN TIOBEPXHOCTEH Tell. 2
Tema 7.5. IIpodeccHoHaILHO-OPHEHTHPOBAHHOE CO/IePKaHHEe YUeGHOro MaTepuaa 3(172)
JBmxenue B mpoctpancTBe. CeueHns u CuMMeTpust B TIPOCTPAHCTBE: CHMMETPHS OTHOCHTEIBHO TOYKH, IIPAMOHN, IUIOCKOCTH.
KOMOMHAIMU IPOCTPAHCTBEHHBIX GUIYp B | DIIeMEHTH CHMMETPHH B ITUPAMHUIAX, TApaJUICICIIUIIEaX, TPaBUIBHBIX MHOTOTPAHHHUKAX.
npodeccrHoHaTbHBIX 3a7a4ax CuMMeTpust B NIPUPOJIE, aPXUTEKType, TEXHUKE, B ObITY, B mpodeccun. McnonszoBaHue

JBIKEHUH B IPOCTPAHCTBE MU pelleHuu 3a1ad. IloctpoeHre ceueHnii MHOTOIPaHHUKOB U

Ten BpameHus. Meron cnemoB. KomMOMHAnus Ten BpalleHWS M MHOTOTPAaHHUKOB.

Hcnonp3oBanue KoMOMHAIMi MHOTOTPAaHHHMKOB M TN BpalleHHS B IPaKTHKO-

OPUEHTUPOBAHHBIX 3aa4ax.

B ToMm yucie:

Jlexyus No49. Ilpumepor cummempuii 6 npogeccui. 1

Ipaxmuueckoe 3ausmue Ne 77. [Ipumepol cummempuii 8 npogpeccuu. 2
Tema 7.6. OcHoOBHoOe€ cofiepkaHie Y4eOHOro MaTepraJia 4 (-/-)
Pemenue 3agad. MHOTOrpaHHUKH U Tesa Brluncienue BenmuuuH (JUIMHA, yroi, oObeM, IUIOLIah MOBEPXHOCTH) T€OMETPUYECKUX
BpallleHUs ¢uryp, wucnomp3ys u3ydeHHble GopMynsl M MeTonbl. [locTpoeHue — cedeHHid

MHOTOI'paHHHUKOB MECTOAOM CJICOB, BBIIIOJIHCHUEC (BbIHOCHI)IX) IINIOCKHX qepTemeﬁ us3

PHUCYHKOB IIPOCTBIX 00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHH3Y.

B ToMm yucie:

Jlexums Ne50. Pemenne 3aga4. MHOTOrpaHHHMKH U TeJIa BPAICHHSL. 2

IIpaktuueckoe 3amsaTHe Ne 78 Pemienwe 3amad. MHOTOTpaHHUKHM M Tela BpPALICHUS 2

(KoHTpOJBHAS paboTa).
Koncyabranuu 2
IIpome:xxyTouHasi arTecTanus B GpopMe IK3aMeHa 5
Bcero: 239
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3. YCJIOBUS PEAJIM3AILINU OBIIEOBPA3OBATEJLHON JUCHUILJIAHBI

3.1. MarepuajibHO-TeXHUYeCKOe o0ecrieueHne

s peanu3anuu 00pa3oBaTeIbHOrO Mporecca (BCeX BHIOB YU€OHOW NEATeIHbHOCTH)
N0 JUCLUUIUIMHE HCIONB3YIOTCS CIIAYIOIINE CIelHalbHble IMOMEIICHUS, OCHAIECHHBIC B
coorBercTBuH ¢ [lpunoxenuem 3 OIIOII-IT: Kabuner MaremaTuku.

3.2. YuyeOHo-MeTOAMYECKOE 00€ecIeueHne
3.2.1. OcHOBHBbIE eYATHbIE U/WIH IEKTPOHHbIE U3TAHUS

1. Maremaruka: anreOpa U Hauajla MaTeMaTHYECKOTO aHAJIM3a, TeoMeTpus. Anredpa u
Hayasa MareMmaruueckoro ananmsa: 10-11-e kmaccel: 0a30BbIi W yrIyONEHHBIH YpPOBHHU:
yuebnuk / 1I. A. Amumos, 0. M. Komsrun, M. B. Tkauésa [u ap.]. — 13-e usn., crep. —
Mocksa: Ilpocsemenne, 2025. — 463 c. — Tekct: anmekTpoHHBIH // JlaHb: 3IEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/497603 (mara oOpamieHus:
10.03.2026).

2. Maremaruka: anre0Opa ¥ Hauaa MaTeMaTu4ecKoro aHaim3a, reometpusi. [ eomerpusi:
10-11-# xmaccel: 6a30BbI u yrmyOnéHHelii ypoBHu: y4yeOnuk / JI. C. AranacsH, B. O.
byry3os, C. b. Kagomues [u ap.]. — 13-e uzn., crep. — Mocksa: [Ipocsemnienue, 2025. — 287 c.
— Texkcr: onextponHslii // JlaHp: 2nekTpoHHO-OMOnMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/497612 (mara obpamenus: 10.03.2026).

3.2.2. JlonoJtHUTE/IbHbIE HCTOYHUKH

1. MeTtoauueckre yka3aHus K MPaKTHUYECKUM 3aHATHSIM 10 Y4eOHOM TUCITUTLINHE
OVY .03 Matemaruka no crnenuansHoctd 15.02.17 MoHTax, TeXHUYECKOEe OOCTyKUBaHUE,
DKCIUTyaTalls ¥ PEMOHT MPOMBIIUIEHHOTO 000pyIoBaHMs (IO OTPACisiM), OYHOU (HOPMBI
oOyuenus. Yacte 1/coct. O.B. O6ockanoBa; TIOMEHCKUIA MHIYCTPUAIbHBIN YHUBEPCUTET. —
1-e uzn.— Tromens: U3narensckuit nentp bBUK, TUY, 2024 — 32 c.

2. Mertoanueckue yka3aHusl K IPAKTUISCKUM 3aHATHSAM 10 YI4eOHOW TUCIUTIIINHE
OVY /.03 Marematuka mo crenuanbHocTH 15.02.17 MoHTax, TEXHUYECKOE OOCTy>KHBaHHE,
DKCIUTyaTalls ¥ PEMOHT MPOMBIIUIEHHOTO 000pyIoBaHMs (IO OTPACisiM), OYHOU (HOPMBI
oOyuenus. Yacts 2/coct. O.B. OGockanoBa; TIOMEHCKUI MHIYCTpUANbHBIM YHUBEPCUTET. —
1-e u3n.— Tromenn: M3garensckuit nentp bBUK, TUY, 2024 — 24 c.

3. MeTtoauueckre yka3aHus K MPaKTHUYECKUM 3aHATHAM 10 Y4eOHOW TUCITUTLINHE
OV /.03 Marematuka mo crenuanbHocTH 15.02.17 MoHTaxX, TeXHUYeCKOoe 00CTy>KUBaHUE,
AKCIUTyaTallsi U PEMOHT MPOMBIIUIEHHOTO 000pyJoBaHMs (IO OTpacisiM), OYHOU (HOPMBI
oOyuenus. Yacte 3/coct. O.B. O6ockanoBa; TIOMEHCKUN MHIYCTPUAIbHBIM YHUBEPCUTET. —
1-e w3n.— Tromens: M3narensckuit nientp bBUK, TUY, 2025 — 48 c.

4, Mertonuyeckue ykazaHUs K MPAKTUIECKUM 3aHSATHSAM M0 Y4eOHOM NUCIIUTUTHHE
OVY/1.03 Matemaruka mo crnenuanbHocTd 15.02.17 MoHTaxk, TexHUYeckoe 0O0CTyKUBaHUE,
DKCIUTyaTalls ¥ PEMOHT MPOMBIIUIEHHOTO 000pyJIoBaHMs (IO OTPACisiM), OYHOU (HOPMBI
oO0yuenus. Yacts 4/coct. O.B. O6ockanoBa; TIOMEHCKHI MHIYCTpUAIbHBIN YHUBEPCUTET. —
1-e u3n.— Tromens: M3narensckuit nentp bBUK, TUY, 2025 — 42 c.
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5. MeTtoauueckue yka3aHus K MPaKTHUYECKUM 3aHATHAIM 10 y4eOHOW TUCIUILINHE
OVY/1.03 Matemaruka mo crnenuanbHocT 15.02.17 MoHTaxk, TexHUYecKoe OOCTyKUBaHUE,
OKCIUTyaTalls ¥ PEMOHT MPOMBIIUICHHOTO 00O0pyIoBaHMs (IO OTPACisiM), OYHOU (HOPMBI
oOyuenus. Yacts 5 / coct. O.B. OGockanoa; TroMeHCKUI MHAYCTPHAIBHBINA YHUBEPCUTET. —
1-e uzn.— Tromens: U3narensckuit nentp bBUK, TNV, 2025 — 26 c.

6. Educon: oOpasoBarenbHas maTdopma. — URL:
https://educon2.tyuiu.ru/course/view.php?id=13222 (nata oopamenus 30.03.2026).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHDBI

KoHTpone ¥ oOnEHKAa pPAaCKpBIBAIOTCSA Yepe3 pe3ylbTarbl, YCBOCHHBIC 3HAHMUS H
npuoOpeTeHHble 00yJaroIUMUCS yMEHHsI, HalpaBleHHble Ha (OopMHpOBaHUE OOIIMX U

npoecCHOHATBHBIX KOMITETECHITHH.

Pesynbrarsl 006yueHus

TToka3aTenn onleHKH

Tun oneHOYHBIX

(BmameTsn, ymers, OK, I1K) MEpOTpHATIHI

Auare0dpa u HaYaJIa MATeMaTHYEeCKOI0 aHAJIN3a:

1) Ymciaa u BbIYHCIEHUS: - OnepupyeT MOHATUSMH: panuoHansHOe | TecTupoBaHHe

- OIIEepPHUPOBAThH HNOHATHAMHU: | U NeMCTBUTEIBHOE gucio, | [Ipakrudeckue

pannoHaJIbHOE U ACHCTBUTENBHOE YHUCIO, | OOBIKHOBEHHAass W JeCATHYHas JpoOb, | paboThI

OOBIKHOBEHHas] W JECATUYHAs JpoOb, | MPOLEHTHI; KonrtponbHeie

MPOIICHTHL; - BBITOJIHSET apr(METHUECKUE oTiepaluy | paboThl

- BBIIOJIHATH apu(METUIECKUE ONIEPAllM | C PALMOHANBHBIMU M JCHCTBUTENbHBIMU | Pa3zHOypOBHEBBIE

C pauMoOHAIBHBIMU M JEHCTBUTEIBHBIMU | YHCIAMU; 3aJaHHs

YHCJIaMU; - BBITIOJTHSIET npubmwkenHsie | Pazgen 1, temsr 1.1,

- BBITIOTTHSTH MpHUOJIVOKEHHBIC | BHIYHCICHIS, HCTIONB3YS mpasmuna | 1.2,1.3,1.4

BBIYUCIICHHUS, UCTIONB3YSI MpaBUiIa | OKPYIJICHHUS, AeaTh MPUKUIKY U OLEHKY

OKpYTJICHHUSI, 1eNaTh MPUKUAKY M OLEHKY | pe3yibTaTa BEIYUCICHHN;

pe3ysbTaTa BEIYUCICHUH; - OomepupyeT MOHATHUSAMH: HaTypalbHOE,

- OIEPUPOBATh MOHATHSMU: HATypaJIbHOE, | LIEJ0€ YHCIO, HCIOIb30BaTh IPU3HAKU

[eJ0e YHCIO, WCIOJIb30BaTh MPU3HAKH | JEJIUMOCTH UENbIX YHCEN, pPa3JIoKEeHHE

JETMMOCTH UENBIX YHCEN, Pa3jIoKeHHE | Yuclia Ha MPOCTbIE MHOXHUTEIH IS

yhciaa Ha MPOCTbIe MHOXHUTENIM [UIS | peLICHUs 3a1ad;

peLIeHus 3a/1a4;

OK 01, OK 04, OK 06

- OIEepHpOBaTH MOHATUSIMH: CTENEHb C | - ONEpUpYeT MOHATUSAMH: cTeneHb c | TectupoBanue

LeJBIM ~ TOKa3aTelneM,  CTaHJapTHas | LeJbIM  IIOKas3aTeneM,  CTaHIapTHas | YCTHBIH Ompoc

(dopma 3ammcu JeCcTBUTENBHOTO uKcha, | GopMa 3amucu JeicTBUTENbHOTO umcha, | [IpakTuueckue

KOpPEHb HaTypaJIbHOI CTEIIEHH, | KOPEHb HaTypaJbHOU CTETeHH, | paboThI

WCTONB30BaTh  MOAXOAIIYI0  (opMy | MCHonb30BaTh  HoAXondimlylo  ¢opmy | Beimonnenue

3allUCH  JIEHCTBUTENBHBIX YHMCEN JUIS | 3alMCH  JEHCTBUTENBHBIX YHCET JUIS | DK3aMEHALHOHHOTO

pelieHuss ~ MPaKTUYeCKWX  3ajad M | pelIeHUs]  MPaKTHYECKHX  3aJad | | TecTa

MPEICTABICHUS JaHHBIX; NPEICTABICHUS JaHHBIX; KonrtponbHeie

- OIEepUpoBaTh IOHSATHEM: CTENEHb C | - OINEpUpYyeT TMOHATUEM: CTENEeHb C | paboThI

palroHaIbHBIM MoKa3aresieM; | palOHaIbHBIM MTOKa3aTeleM; PazHoypoBHeBbIe

ONEpPUPOBATh  TOHATHSAMHU: JIOTapudM | - ONepUpyeT TOHATHAMHU: JjorapudM | 3amaHus

4ucia, JECATUYHbIE U HAaTypaJbHBIC | UMCNA, JECATUYHbIE W HaTypaibHele | Pasmen 3, temsl 3.1 —

JorapuQMmsr; JIoTapuQMeI; 3.8

OK 04

- omepupoBaTh MOHATUSIMH: CHHYC, | -  ONEpUpPYeT  MOHATUSAMHU:  CHUHYC, | [IpakTHyeckue

KOCHHYC M TQHT€HC MPOM3BOJILHOTO YIUIa, | KOCHMHYC M TaHT'€HC IMPOMU3BOJILHOTO yIiia, | paboThl

UCIIONIb30BATh  3alHCh  MPOHM3BOJILHOTO | WCIIOJIb30BATh 3alKCh IPOWU3BOJIBHOTO | BhimonHenue

yria yepes oOparHble | yria yepes o0OpaTHbIE | PK3aMEHAIIMOHHOTO

TPUTOHOMETpHUYECKUE (DYHKLINH; TPUTOHOMETpUUECKUE QYHKIINY; TecTa

OK 04 KonTponbubie
paboThl
PaszHoypoBHeBbIe
3aJaHus

Paznen 2, tembr 2.1 —
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2.6

2) YpaBHeHMA M HepaBeHCTBA: - Oomepupyer MOHATHUAMHU: TOXKIAECTBO, | [IpakTHueckue
- ONEpUPOBaTh MOHATUAMH: TOXAECTBO, | YPAaBHEHUE, HEPABEHCTBO, nesoe, | paboThl
YpaBHEHHUE, HEPABEHCTBO, [[eNoe, | palMoOHAIbHOE, HppanyoHaiIbHOE | BrimonHeHne
paunoHanbHOE, UPpaLMOHAIBHOE | YPaBHEHHUE, HEPABEHCTBO, | 3K3aMEHALIMOHHOTO
ypaBHEHHUE, HEPaBEHCTBO, | TPUTOHOMETPUUYECKOE YPaBHEHUE; TecTa
TPUTOHOMETPUIECKOE YPaBHEHUE; KonTponsHbIe
OK 01, OK 02, OK 03 paboTHI
Pa3znoypoBHeBbIE
3alaHus
Paznen 2, temor 2.1 —
2.6
Pasnen 3, temur 3.1 —
3.8
- BBITIOTHSTH npeoOpa3oBaHus | - BBITIOHSIET npeoOpazoBanus | TectupoBaHue
TPUTOHOMETPUYECKUX  BBIPQKECHUM U | TPUTOHOMETPUYECKUX  BblpaxkeHud U | IIpaktuyeckue
pemare TPUTOHOMETPUYECKHE | PEIIaTh TPUTOHOMETPHUYECKHE | PabOTHI
YpaBHEHUS; YpaBHEHUS; Bremmonnenue
- HaxoAWTh peIIeHWus MPOCTEHIIMX | - HAXOAUT  peUIeHHs  IPOCTEHIINX | SK3aMEHAalMOHHOTO
TPUTOHOMETPUUECKUX HEPABEHCTB; TPUTOHOMETPUUECKUX HEPABEHCTB; TecTa
OK 01, OK 02, OK 03 KountponbHbie
paboThI
Pa3znoypoBHeBbIE
3aJlaHus

Pazgen 2, temer 2.1 —
2.6

- TMPHUMEHSTH CBOMCTBA CTENEHH JUIA | - TIPUMEHSIET CBOWCTBAa cremeHd Juis | TectupoBaHue

npeoOpa3oBaHUs BBIpOKEHHH, | TpeoOpa3oBaHus BbIpaXeHHH, onepupyer | [IpakTuueckue

OTIEPUPOBATH MOHATHUAMU: | IOHATUSAMU: TTOKA3aTEIbHOE ypaBHEHUE U | PabOThI

MTOKa3aTeIbHOE ypaBHEHHUE W | HEPaBEHCTBO, pElIaeT OCHOBHBbIE THUIIBI | BrimoiHeHue

HEpaBEHCTBO, pellaTh OCHOBHBIE THIIBI | IOKA3aTEIbHbIX ypaBHEHUH U | 9K3aMEHALMOHHOTO

MOKa3aTeNbHBIX ypaBHEHUI U | HEPAaBEHCTB; TecTa

HEPABEHCTB KonTponbHbie

OK 01, OK 02, OK 03 paboTHI
Pa3zHoypoBHeBbIE
3aJlaHus
Pasnen 3, tembr 3.1 —
3.8

- BBITIOJTHSTD npeoOpa3oBaHus | - BBIMOJTHSIET npeobpaszoBanus | TectupoBanue

BBIPOUKEHHH, COJEpXKAIUX JIOTapu(MBbl, | BRIpaXKEHUH, copepkamux jorapudmer, | [IpakTuueckue

OIepHupoBaTh MOHATHSIMH: | OLlEpUpPYET MOHATHAMU: | pabOTHI

JorapuMuieckoe ypaBHEHHE U | JorapupMuieckoe ypaBHEHHE u | Bomonnenue

HEPaBEHCTBO, pEIIaTh OCHOBHBIE THWITBI | HEPABEHCTBO, PEIIAET OCHOBHBIE THIIHI | SK3aMEHAIIMOHHOTO

norapupMUIecKux ypaBHEHU N U | JTorapuPpMHIECKUX ypaBHEHUH U | TecTa

HEPaBEHCTB; HEPaBEHCTB; KonrtponbHeie

OK 01, OK 02, OK 03 paboThI
PasnoypoBHeBBIE
3aJaHus

Pasnen 3, Tembr 3.1 —
3.8
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- ONepupoBaTh TMOHATHUAMHU: CHUCTEMA
JIMHEVHBIX YPAaBHEHUN W €€ pEIICHHE,
HCIIOJIb30BaTh CHUCTEMY JIMHEHMHBIX
YPAaBHEHUH ISl PELICHUS MPAKTUUYECKUX
3aj1ad;

- HaxOIWUTh PEUICHUS MNPOCTEHIINX
CHUCTEM U COBOKYMHOCTEMN pallMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB;

OK 02

- ONepUpyeT TMOHATUSMU: CHUCTEMA
JIMHEMHBIX YpPaBHEHUNW U €€ pellIeHHUE,
HCIIONB3YeT CUCTEMY JTUHEHHBIX
YpaBHEHUH ISl PELICHUS MPAKTHYECKUX
3ajad;

- HaXOIUT PEIICHUS] MPOCTEUIINX CHCTEM
u COBOKYITHOCTEH paloHaTbHBIX
YpaBHEHUI 1 HEPABEHCTB

[IpakTnueckue
paboThI
Brinonnenue
AK3aMEHAIMOHHOTO
TecTa
KonTponbHbie
paboThI
Pa3znoypoBHeBbIE
3a/IaHus

Pasnmen 3, Temur 3.1 —
3.8

- NPUMEHATh YpPaBHEHHS U HEPABECHCTBA
JUIS PELEHUsT MaTeMaTHYecKUX 3anad U
3a/1ad M3 PA3JIMYHBIX OONACTeH HAayKH W
peanbHOM )KU3HU;

- MOJEJUPOBATh PEAIbHBIC CUTyallUU Ha
SI3BIKE aNTeOphl, COCTABIATH BBIPAKCHHUS,
YpaBHEHMS, HEPABEHCTBA [0 YCJOBHIO

3a7a4d,  WCCIEIOBAaTh  IOCTPOCHHBIC
MOIEJIM C WCIIOJNB30BaHUEM amrapaTa
anreOpsl;
OK 02

- BBIMIONHSET MPEOOpa3oOBaHUs IEIBIX,
palMoOHANBHBIX W HMPPANHOHAIBHBIX
BBIPQXCHUM M PEIIACT OCHOBHBIC THIIBI

LIETIBIX, paIMoHaIbHBIX u
HppalMOHATEHBIX ypaBHEHUI u
HEPaBEHCTB;

- INPpUMCHACT YpaBHCHUA W HCPABCHCTBA
JUIsl pelleHUs] MaTeMaTHYecKuX 3aaad U
3a/lad U3 Pa3MYHBIX 00JacTeldl HayKH H
peaNbHOM )KU3HH;

[IpakTrueckue
paboThI
Brinonnenue
AK3aMEHAIMOHHOTO
TecTa
KonTponbuble
paboThI
PasnoypoBHeBbIe
3a/1aHUs

Pasnen 3, tembr 3.1 —
3.8

3) ®ynxkuuu u rpadpuku:

- ONEepUpPOBATh MOHATHAMH: (QYHKIHS,
cnocoObl  3afaHusi (yHKIWH, 00IacTh
OIIpEeleNiCHUsT M MHOXECTBO 3HAUYCHHHI
¢byakun, rpaduk QyHKOUHA, B3aWMHO
oOpaTHble QyHKINY;

- ONEepUpPOBATh MOHATUSMH: YETHOCTb H
HEYETHOCTh (PYHKUIWH, HYIW (QYHKIIWH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

- CTPOWUTH M YWTaTh TrpaduKu JMHEHHON

GyHKIIMH,  KBagpaTUYHOH  (PyHKIUH,
CTETIEHHOH  (QYHKUMM  C  [ENBbIM
MOKa3aTeseM;

- OIIepUPOBATh MOHATUSIMH:

nepuoandeckas (QYHKLUS, MPOMEXKYTKU
MOHOTOHHOCTH byHKINH, TOYKHU
dKCTpeMyMa (GYHKIHW, HanOoJbIee W
HauMEHbIlee 3HauyeHWs (QyHKOMHM Ha
NPOMEXYTKE, HCIONb30BaTh WX  JJIst
UCCIIeZIOBaHUsT  (DYHKIMH,  3aJaHHOM
rpadukom;

- ONepUpoBaTh MOHATUSAMHU: TrpaduKu
NoKa3aTeNbHOM, JorapuMuveckoil U
TPUTOHOMETPHUYECKUX GyHKIHH,
n300paxaTb HMX Ha  KOOPAWHATHOU
TUTOCKOCTH ¥ UCIIONIB30BaTh JIJISI PEIICHUS
YpaBHEHUI U HEPABEHCTB;

- u3o0paxaTb Ha  KOOPAWHATHON
IJIOCKOCTH rpaduku JIMHEHHBIX
YpaBHEHHWH W WCIONB30BaTh UX IS
perieHus CUCTEMBI JIMHEMHBIX
ypaBHEHUI];

OK 01, OK 04

- omepupyer MOHATUAMH: (YHKUHS,
cnocoObl  3afanusi (QYHKIWH, 00JacTh
OTpeJieNIeHUsI W MHOXECTBO 3HAYCHUH
¢yskn, rpaduk QYHKOUWA, B3aWMHO
oOpaTHbIe PYHKINN;

- ONepHUpyeT MOHATHSIMHU: YETHOCTb M
HEYETHOCTh (PYHKIWHU, HyMH (QYHKIWH,
MPOMEXKYTKHU 3HAKOIOCTOSIHCTBA;

- CTPOUT W YHUTaeT rpaduKu JTHUHEHHON

GyHKIMHM,  KBaJpaTU4HOW  (YHKIHH,
CTENEHHOW  (QYHKIMM  C  HEIBbIM
HOKa3aTeseM;

- ONEPUPYET MOHATUAMU: TTEPUOTUICCKAS
(yHKIHS, TPOMEXKYTKH MOHOTOHHOCTH
(byHKIIMH, TOYKH SKCTpeMyma (YHKIIHH,
HanOoOJbIlIee W HAaMMEHbBIEE 3HAYCHUS
(hyHKIIMH Ha TTPOMEKYTKE, UCTIONB3YET MX
JUTST WCCIleIoBaHMs (DYHKIMH, 3aJaHHON
rpaduKoMm;

- omepupyer
O0Ka3aTeIbHOM,

MOHATHAMU:  TpaduKu

JorapupMU4ecKkoil  u
TPUTOHOMETPHYECKUX byHKIMA,
n300pakaTb WX Ha  KOOPAWHATHOM
IUIOCKOCTH M MCTIONB30BaTh sl PELICHUS
ypaBHEHUH U HEPABEHCTB;

- m3o0pakarb Ha  KOOPAMHATHOU
IJIOCKOCTH rpaduKH JTMHEHHBIX
YpaBHEHWH M HCIONB30BaTh WX IS
peleHus CUCTEMBI JTMHEHHBIX
YpaBHEHUI;

[IpakTuueckue
paboThI
Brimonnenue
9K3aMEHAITMOHHOTO
TecTa

KonTponbubie
paboTHI
PasnoypoBHeBbIE
3a/TaHUS

Paznen 2, tembr 2.1 —
2.6

Pasnen 3, tembr 3.1 —
3.8

Paznen 4, remur 4.4 —
4.7
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- UcTmonb3yeT TpaduKd QYHKOUHA IS

[IpakTnueckue

- HMCIONB30BaTh rpaduknd (QyHKIHMNA JUIS | pelieHHs ypaBHEHUIA, paboTsI

peleHns ypaBHEHUI; - HCIoNb3yeT rpaduku GyHKOwA Juis | BeimomHeHue

- UCMONB30BaTh rpaduku QYHKUMA Ui | MCCIIEAOBAHUS MIPOLIECCOB U | DK3aMEHAIlMOHHOTO

WICCIIETOBaHUS MIPOIIECCOB ¥ | 3aBHCHMOCTEH TpH pEHmIeHHH 3a7ad M3 | TecTa

3aBHCHMOCTEW TpH DEUmIeHWH 3a7lad U3 | JIPYTHX Y9eOHBIX MpeaMeToB u peanbHol | KoHTpompHBIE

JpYTUX Y4eOHBIX MPEIMETOB M PEalbHOM | JKU3HH, BBIpa)KaeT tdhopmynamu | paboThI

KHU3HH, BBIpaXXaTh (dhopMynaMu | 3aBUCMMOCTH MEKAY BeIHUYNHAMU; Pa3noypoBHeBbie

3aBHCHMOCTH MEX]Ty BETHINHAMHU; - Hcmonb3yeT rpauku (GYHKOMNA U | 3a1aHUS

- UCIONB30BaTh rpadukn QYHKUMK Ui | UCCIEAOBAHUS MPOIIECCOB u | Paznen 2, remsr 2.1 —

WCCIIEIOBaHUS MIPOLIECCOB W | 3aBUCUMOCTEH W3 Jpyrux y4eOHbIX | 2.6

3aBUCHMOCTEH W3 JPYrUX Y4eOHBIX | TUCITUTLINH. Paznen 3, remsr 3.1 —

JTUCITATLINH. 3.8

OK 01, OK 02, OK 04 Pasnen 4, tembr 4.1 —
4.10

4) Hauyana MaTeMaTH4ecKoro TectupoBanue

aHaJIM3a: - orepupyer nousatusiMu: | [IpakTuyeckue

- OIICPUPOBATH HNOHATHAMMU: | IIOCICA0BATCIBHOCTD, apI/I(i)MCTI/I‘ICCKaSI u pa6OTBI

MOCIIEZI0BATETFHOCTD, apU(PMETHUIECKASI B | TEOMETPUIECKAs IPOTPECCHH; Bremonnenne

reoMeTpruYecKasi IPOTPECCHU; - omepupyeT MOHATUSAMHU: OECKOHEYHO | DK3aMEHAIMOHHOTO

- ONepHpOBaTh MOHATHSIMHU: OECKOHEYHO | yOBIBaromias reoMeTpuueckas | Tecta

yOBIBaroIIast TeOMETpUYECKas | MPOTPECCHs, cyMMma oeckoneuno | KoHTponbHbIe

mporpeccus, cymMMma OeckoHeuHO | yObIBaroIIei TEOMETPUIECKOH | paOOTHI

yObIBaroIIeH FEOMETPUYECKOHN | TPOTPECCUH; 3agaeT | PazHoypoBHEBBIE

MIPOTrpeccuy; 3aJaBaTh | MOCJIEA0BAaTEILHOCTH pa3IMYHBIMU | 3aJaHUS

MTOCJICTIOBATEIIFHOCTH Pa3TUYHBIMH | CITOCOOAM; Paznen 4, temur 4.1

crocobamu; - UCTIONIB3YEeT CBOICTBA

- KCIIOJb30BaTh CBOKMCTBa | MOCIEA0BATENIbHOCTEN U MPOrPECCUN ISt

MOCJEI0BAaTEIbHOCTEN U MPOTPEeCcCUid AJis
peLICHNUs peasIbHBIX 33434 MPHKIATHOTO

peUIeHUs] pealbHbIX 3a1ad IPHKIATHOTO
XapakTepa;

XapakTepa;
OK 06
- OTIEPUPOBATH MOHATHIMH: HETIPEPHIBHAS Tectuposanue
yHKIMA TIPOU3BOIHAS (yHKupy, | © ONMEPUPYET NOHATHSIMH: HENpephIBHAs YcTHBIH ompoc

9 b
HCIIOJIB30BaTh TEOMETPUYECKUI u | Gynkums, MPpOM3BOAHAA ¢ynxuuu, | [pakTnueckne
du3nuyecKnit  CMBICT NPOM3BOAHOM jursi | HCTIOIB3YET TeOMETPUIECKUI u | paboThI
peluenus 3aj1ad; (m3nuecknuii CMBICT TPOM3BOAHON s | BemonHenue

b

- HaXOMUTh MPOW3BOIHBIE dIIeMeHTapHbIX | PCIICHUA 33131, 9K3aMCHAIIMOHHOT O
GyHKIHit BBHIYACIATh  [POM3BOAHbIC | - HAXOMUT TPOU3BOHBIC IEMEHTAaHBIX | TECTa

9
CYyMMBI TIPOU3BE/ICHHSI gactaoro | @YHKIMH,  BBIUMCIATH  Ipou3BoAHble | KoHTponbHbBIE

9 9

(yHKIMIL; CYMMBEI, MIPOU3BEACHUS, YaCTHOT'O | pabOThI

b
- HWCHOJIb30BaThb  IIPOM3BOIHYIO IS (ynxuni; PasnoypoBHeBbIE
HCCIIEIOBAHUS dyHKIIR Ha | -  UCHIOIB3yeT  IMPOM3BOIHYIO Ul | 3aJaHUs
MOHOTOHHOCTBD " SKCTpeMyMbl, | HCCIEIOBAHUS (byHKIIMH Ha | Pa3men 4, teme1 4.1 —

9
MOHOTOHHOCTh Hu JKCTpeMyMEl, | 4.7

IMPUMCHSATEL PE3YJIbTAThl UCCIICAOBAHUA K
MOCTPOEHHIO ITPa(HKOB;

- WCHOJB30BaTb NPOM3BOIHYIO IS
HaXOXACHUA HAWIYy4YlICro peuicHus B
NPUKJIaIHBIX, B TOM YHCJIE COLMUAIBHO-
9KOHOMHYECKHUX, 33/1a4aX;

OK 01, OK 04, OK 07

MPUMEHSIET Pe3YJAbTaThl UCCICIOBAHUS K
MOCTPOEHUIO IPaHKOB;

- HUCTONB3yeT  TNPOU3BOIHYIO  JUIs
HaXOXKACHHUA HAWITYy4dlICro peuicHus B
MPUKIAIHBIX, B TOM YHCJIE COLHUAJIBLHO-
SKOHOMHUYECKHUX, 33/1a9aX;
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- OMepUPOBATH MTOHSTUSMU:
nepBooOpa3Hasi W HMHTErpaj, MOHWMATh
TCOMETPUYCCKUN U (PU3NYCCKUN CMBICI

WHTETpaIa;
- HaxOJIHTh MIEPBOOOpA3HBIC
SNIEMEHTAPHBIX  (QYHKIMHA, BBIYHCISTH
uHTerpan  no  ¢opmyine  HproToHa-
JleiiOHura;

- pfuiarh MNpUKIAgHBIC 3aJda4yd, B TOM

4UCIEe  COLUAIBHO-3KOHOMHUYECKOTO U
¢busnyeckoro XapakTepa, CpelICTBaMU
MaTeMaTHYECKOI0 aHaIN3a

OK 01, OK 07

- OIEepHUPYET MOHATUSAMHU: ITEPBOOOpa3Has
Y WHTETpal, MOHNMAaeT T'€OMETPHYECKHMA
1 QU3UYCCKUHN CMBICII HHTETpaIa;

- HaXOJUT nepBooOpa3HbIe
SNIEMEHTApHBIX  (QYHKIMHA, BBIYUCIISACT
uHTeTpan 1mo  ¢opmyne  HproToHa-
JleiiOHwura;

- peuacT MOpHUKIAAHBIC 3aJadd, B TOM
YUCIIC  COIIHMAJIbHO-OKOHOMHYCCKOIO H
(1)I/I3I/I‘IGCKOFO XapakTepa, CpcACTBaMU
MATEMaTUYCCKOro aHajim3a,

[IpakTnueckue
paboThI
Brinonnenue
AK3aMEHAIMOHHOTO
TecTa
KonTponbHbie
paboThI
Pa3znoypoBHeBbIE
3a/1aHUS

Paznen 4, remsl 4.8 —
4.10

TectupoBanue

5) MHoxecTBa M JIOTHKA:

- OmepupyeT MNOHATHAMH: MHOXecTBo, | [IpakTnueckue
- ONEepUpOBaTh MOHIATHAMHU: MHOXKECTBO,

olepanuu Hajx MHOXKECTBaMH; | paboThI
oreparuu Haj MHOYXECTBAMU; o

HCIOJIB3YECT TEOPCTUKO-MHOKCCTBCHHBIN Brmmonnenue
UCIIOIb30BaTh TEOPETHKO-

o armapar JJIsL OIMMCaHusA pCaibHbIX | O3K3aMCHAIIMOHHOT'O
MHOKCCTBCHHBIM arimnapar 11 OnrCaHusd o
. MIPOLIECCOB M SIBIICHWM, NpPU PEIICHUH | TeCTa

peajbHBIX TPOLECCOB U SABICHUM, NpHU

3a7a4 U3 APYrux y4eOHbIX IPEIMETOB; KonTponsHbIe
pelIeHnn 3afa4 M3 JAPYTUX Y4eOHbIX
O — - ONEepUpYyeT MOHSTUSIMH: OTpelesieHne, | paboThl
P ’ Teopema, CIEACTBUE, TOKA3aTEIbCTBO. PasnoypoBHeBbIE
- OIIEpUPOBATH MMOHATUAMU: ONIPEIEIIEHNUE, sanaHns
TeopeMa, CIeJICTBUE, JOKAa3aTeIbCTRO.

peva, : » AL Pasznensr 1 -7

I'eomerpus
- ONepUpOBAaTh MOHATHAMHU: TOYKA, | - ONEPUPYET MOHATHAMU: TOYKA, MpsAMas, | TecTupoBaHHE
npsiMasi, INIOCKOCTB; MJIOCKOCTB; VYeTHBI onpoc
- INPUMCHATH AKCHUOMbI CTCPCOMCTPUU U | - NPUMCHACT AKCHOMBI CTCPCOMCTPUU H I[I/IKTaHT
CJIICACTBUA nu3 HHUX npu peuiC€HUNn | CIACACTBUA nu3 HHUX npu peIICHUun HpaKTI/I‘{CCKI/Ie
TEOMETPUYECKUX 3a/1aY; TEOMETPUYECKUX 3a]1a4; paboThI
= OIICPpUPOBATH IIOHATUAMU: | - OICpUpPyET MOHATHSAMH: | BrImotHeHne
MapajuIeTbHOCTh U MEPHEeHIUKYISIPHOCTD | MapaylIeIbHOCTh U MEPHEHIUKYISIPHOCTh | SK3aMEHAIIHOHHOTO
MPSIMBIX U TUIOCKOCTEH; MPSIMBIX U TNIOCKOCTEH; TecTa
- KJIaccupHUUIIPOBATH B3aHMHOE | - KJaccupuuupyer B3auMHOe | KoHTpOabHBIE
pacnojokeHne MPAMBIX U TUIOCKOCTEH B | pacIoioKEHHE MPSIMBIX U IUIOCKOCTEH B | pabOThI
MIPOCTPAHCTBE; MIPOCTPaHCTBE; Pa3noypoBHeBbIE
- ONEpPHPOBATH MOHATUSAMU: IBYTPAHHBIN | - ONEpUPYET MOHATHSAMM: JIBYTPAHHBIA | 3aaHUSA

yroji, TpaHW JABYTPAaHHOTO yIjia, PeOpo | yroj, rpaHu JAByrpaHHOro yria, pedpo | Pasgen 6, temsl 6.1 —
JBYTPaHHOTO yIJIa, JIMHEHHBIA yroN | ABYIpaHHOTO yIiia, JHHEHHBIH yrox | 6.7

JIBYTPaHHOTO yINIa, TpagycHas Mepa | IByTPaHHOIO YyIvla, TpagycHas Mepa

JIBYTPaHHOTO YTIJIa; JIByTPaHHOIO YIUIa;

OK 01, OK 05

- OIepupOBaTh MOHATHAMU: | - ONEPUPYET MOHATHAMH: MHOTOTPAHHUK, | Y CTHBIN OIpOC
MHOTOTPaHHUK, BBIITYKJIBII U | BBITYKJIBIN u HeBBIMYKIbIN | [TpakTHueckue
HEBBITYKJIBIA MHOTOTPAaHHHK, 3J€MEHTHI | MHOTOTPAaHHUK, 3JIEMEHTHI | pabOThI
MHOTOTPaHHUKA, MIPAaBWJIBHBIA | MHOTOTpaHHUKA, MIpaBUIIbHBINA | Beimonnenne
MHOTOTPaHHUK; MHOTOTPaHHUK; 9K3aMEHaLlMOHHOTO

- pacro3HaBaTb  OCHOBHBIE  BH[BI | - pacmo3Haer OCHOBHBIE BUJIBI | TECTa
MHOTOTPaHHUKOB (MTUpaMuia, TpU3Ma, | MHOTOTPAaHHUKOB (MMpamuga, mnpusma, | KoHTponbHbIe
NpSMOYTOJIBHBIN Mapajulenenunes, Ky0); | MpsMOyrojibHbIH Napaijenenunen, ky0); | paboTsl

- Kimaccu(uUMpOBaTb MHOTOTPAaHHMKH, | -  Kilaccu(UUUPyeT  MHOTOIpaHHUKH, | PasHOypoBHEBbIE
BBIOUpAsi OCHOBAHUS ISl KJacCU(UKAIIMN | BRIOUPAst OCHOBAHHMS JUTs KiacCU(UKAIMN | 3a/IaHUsI

(BBITTyKITBIE u HEBBIMYKJIbIE | (BBITYKJIbIE u HeBbIyKJIble | Pazmen 7, tembr 7.1 —
MHOTOTPaHHUKH, MIpaBWJIBHBIE | MHOTOIPaHHUKH, MpaBWIBHEIE | 7.6

MHOT'OT'paHHUKH, TMPAMBIC W HAKJIOHHBIC

MHOT'OT'paHHUKH, TPAMBIC W HAKJIOHHBIC
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NPU3MBI, TTapauIeenuIesl);
OK 01, OK 03

MPpU3MBI, napanﬂeﬂennne):[m);

- OmepHpoBaTh TMOHATUSIMH: CEKYILas
IUIOCKOCTh, CEYEHHE MHOTOTPAHHHKOB,;

- OOBACHATH NPUHLUIEI TOCTPOCHHS
CEUCHMI, WCIONB3ysd METOH  CIEAOB;
CTPOMTH  CEYEHHS  MHOTOIPAHHHKOB
METO/IOM CJICIIOB, BBITIOJTHATD
(BBIHOCHBIC)  IUIOCKME  YEpPTEXH M3
PUCYHKOB TIPOCTHIX OOBEMHBIX (UTYP:
BUJ] CBEpXY, COOKY, CHU3Y;

- omepupyeT TOHATHAMH:  CEKymias
IUIOCKOCTh, CEUCHHE MHOTOTPaHHHKOB;

- OOBSCHSET TPUHIUIBI TOCTPOCHUS
CCUCHHI, WCIONB3Ysl METOJ CIIENOB;
CTPOHT CCUCHHUS MHOTOTPaHHUKOB
METOIOM CIIE/IOB, BBITIOJTHSICT
(BBIHOCHBIC) IUIOCKHE  UYCPTSIKH W3
PUCYHKOB TIPOCTBIX OOBEMHBIX (HUTYD:
BUJ CBEPXY, COOKY, CHU3Y;

[IpakTrueckue
paboThI
Brinonnenune
3K3aMEHAlMOHHOTO
TecTa
KonTponbubie
paboThI
PasnoypoBHeBbIE
3aJlaHus

Pasnen 7, Temnr 7.1,

OK 01, OK 03
’ 7.3,7.6
- pemaer 3amauM Ha HaxoxkaeHue | [Ipaktmueckne
- pemath 3amadd  Ha  HAXOXKICHUE
TeOMETPUYECKUX BEJIHMYUH MO 00pasuam | paboThl
TEOMETPHYECKUX BEIMYMH 10 00pasnam
WIN aJaropuT™MaMm, TPHMEHss H3BECTHBIC | BrimomHeHnue
WK aJIropuTMamM, HNpUMEHASA H3BCCTHBIC
aHAJIUTHYECKHE METOAbl NPH PEIICHUH | S9K3aMEHAIIMOHHOTO
AHAJIUTHYCCKUE MCTOABI MNpHU PCUHICHUU
CTaHAAPTHBIX MATCMAaTUYCCKUX 3aJla4 Ha | TECTa
CTaH/IAaPTHBIX MaTeMAaTHYECKHUX 3amad Ha
BBIYUCJICHHUEC YIJ10B MCXKOY KOHTpOJ'H)HBIC
BbIYUCJIICHHUEC YIII0B MCXKOY
CKPCIIUBAIOIIUMHUCS TPSAMBIMH, MEXIY | pabOThI
CKpCIIMBAOIIUMUCA TIPAMBIMHU, MEKIAY o
. OpssMOM M IUIOCKOCTBIO,  MeXnay | PasHoypoBHEBEIE
OpsSMOM M IUIOCKOCTBIO,  MEXIy
IJIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB, 3aaHuA
IUTOCKOCTSIMH, JBYT'PaHHBIX YIJIOB; Paszen 7. Temsi 7.1
OK 02, OK 05 ’ '
7.6
- BbIYUCJIATH 06’LCMI)I u miIomanau | - BbIYUCITACT O6T>CMBI u iomanun HpaKTI/I‘{CCKI/Ie
MOBEPXHOCTEH MHOTOTPAHHUKOB (TMPH3Ma, | TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma, | paboThI
nupaMyna) ¢ nOpuMeHeHneM (opmyn, | mupamuga) ¢ npuMeHeHHeM  Qopmyn, | BeimomHeHue
BBIYHCIIATD COOTHOILICHUS MEXIY | BBIYHCIATD COOTHOILICHUS MEXIy | PK3aMEHAIMOHHOTO
IUIOIIAJIIMU  TIOBEPXHOCTEH, OObeMaMM | ILIOHIAASMU TIOBEPXHOCTEH, oObeMaMu | TecTa
HOIOOHBIX MHOTOTPAHHUKOB; 10100HBIX MHOTOTPaHHUKOB, KoHTpoibHbIE
OK 01, OK 02 paboThI
Pa3znoypoBHeBbIE
3aJaHHs

Paznen 7, remer 7.4,
7.6

- OTEepPHUPOBATh MOHATHAMU: CHMMETPHS B
NPOCTPAHCTBE, LEHTP, OCh U IJIOCKOCTh
CUMMETPHHU, ILEHTP, OCb M IJIOCKOCTh
CUMMETpPUU (QHUTYPEI,

- W3BJIEKaTh, NpeoOpazoBBIBATE U
MHTEPIPETUPOBATE  MHPOpPMALMIO O
NPOCTPAaHCTBEHHBIX reOMETPUIECKUX
(burypax, mpeicTaBIeHHYI0 Ha YepTexax
Y PUCYHKaXx;

- IPUMEHATH TeOMeTpruiecKre (HaKThl IS
pellieHHsT  CTEPEOMETPUYECKHX  3ajad,
NPEANONaraloliuX  HECKOJIBKO  IIaroB
pElleHHs, €cCH YCIOBUS TNPUMEHEHHS
3a/1aHbl B IBHOH (popme;

- TIPUMEHSTH MPOCTEHINNE MPOTPaMMHBIE
cpencTaa U
ANIEKTPOHHOKOMMYHHUKAIIHOHHBIE
CHUCTEMBI npu peleHnn

- OmepupyeT MOHATHAMH: CUMMETPHS B
MPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTH
CHMMETPHH, LEHTP, OCh M IUIOCKOCTh
CUMMETpPUH (PUTYPEI,

- W3BJIEKaeT, IMpeoOpa3oBbIBAET U
UHTEPIPETUPYET uHpopMAaIHIo 0
MPOCTPAHCTBEHHBIX reOMETPHYCCKUX
¢durypax, npeACTaBICHHYIO Ha YepTexKax
U pUCYHKaX;

- IPUMEHSET TeOMETpUUECKHe (HaKThI IS
pellieHusT  CTEPEOMETPUYECKHX  3ajad,
MPEANoNaraloiuX  HECKOJIIBKO  IIaroB
pELIeHHs, €ClIi YCJIOBHS IPUMEHEHUS
3aJ]aHbl B SIBHOW (hopme;

- MPUMEHSET MPOCTEUIINe POrPaMMHEIC
cpeacTsa u
ANEKTPOHHOKOMMYHHUKAIIHOHHBIE
CHCTEMBI npu pelieHUH

Henoas urpa
[IpakTuueckue
paboThI
Brinonuenue
9K3aMEHALMOHHOTO
TecTa
KonTponbHbie
paboThl
Pa3noypoBHeBbIe
3aJlaHus

Pazgen 7, rema 7.5
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CTEPEOMETPHUECKUX 3a/1a4;
- IPUBOAUTH IPUMEPHl MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEN B NPHUPOAE M KU3HH,
pacmo3HaBaTh  TPOSBIEHHE  3aKOHOB
TreOMETPHUHU B HCKYCCTBE;

- IPUMEHATh I[OJyYEHHbIE 3HAHHUA Ha
MpaKTHKE: aHAJIU3UPOBAaTh  pealbHbIC
CUTyallud M TMpPUMEHATh H3YUYCHHBIC
NOHATHS B HpOILECCe IMOMCKA PELICHUs

CTEPEOMETPHUUECKUX 3a/1ad;
- NPUBOOUT IPUMEPHl MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B NPUPONE U KU3HH,
pacros3Haer IIPOSIBIICHUE 3aKOHOB
Ie€OMETPHUHU B UCKYCCTBE;

- TPUMEHSET IIOJNlyYeHHbIE 3HAHUS Ha
MIpaKTHUKE: aHAJIM3UpPYeT  pealibHbIE
CUTyallud M TPHUMEHATh H3yYEHHBIE
MOHATHSI B MPOLIECCE IOMCKA PELICHUs

MaTeMaTHYECKU c(hOpMYIHPOBAHHOHN | MaTeMaTH4eCKU chopMyIHPOBAaHHOM

npoOieMbl, MOIEIUPOBATh  peaNbHBIC | MPOOJIEMBbI,  MOJAEIHPYET  peajbHbIC

CHUTyallud  Ha  SI3bIKE  TICOMETPHH, | CHTyallul  Ha  SI3bIKE  I'COMETPHH,

UCCIIeIOBAaTh IOCTPOEHHbIE MOJAEIH C | UCCIEAYET IIOCTPOCHHBIE MOAEIH C

UCIIOJIb30BaHUEM TEOMETPUYECKHUX | UCTIONb30BaHUEM reOMETPUYECKHIX

NOHATHH M TEOopeM, ammapara aareOpsl, | IOHATHUI M TeopeM, ammapara ajareOpsl,

pemarb MPaKTHYECKUE 3aja4y, | pemaer MIPAKTUYECKUE 3aa4u,

CBA3aHHBIC C HaXO0XXJACHHUEM | CBA3aHHBIC C HaXO0XXJCHUEM

TCOMCTPUUCCKUX BCIIMYMH, T€OMETPUUYCCKUX BCIIMYMH,

OK 01, OK 02, OK 03, OK 05

- OIIepUpPOBATh MOHATHSIMHU: | - OIIEPUPYET MOHATHSIMU: MHOTOTpaHHUK, | IIpakTuueckue
MHOTOTPAaHHHK, BIUCAaHHBIA B cdepy W | BIUCAHHBIA B cepy U OMHUCAHHBIN OKOJIO | paboThI
ONMMCaHHBIA  OKoio  cdepsl, cdepa, | chepsl, ctepa, BITMCaHHAS B | Brmmonuenue
BIIMCAHHAs B MHOTOTPAaHHMK WJIM TEJIO | MHOTOI'DaHHUK WJIM TEJIO BPAILCHHUS; 9K3aMEHALMOHHOTO
BpaliCHUs, = BBIYUCJIACT COOTHOLICHUA MCKAY | TECTa

- BbIYUCIATH COOTHOLICHU MCXKAY | miiomaaamMu HOBCpXHOCTCﬁ A o0beMaMu KOHTpOJ'H)HBIC
TUTOMIA/IIMU TTIOBEPXHOCTEH W oO0beMaMu | IMOJOOHBIX TET; paboThI
HOI00HBIX TelT; - m3o0paxkaer wu3yuyaemble ¢(urypel ot | PazHoypoBHEeBbIe
- u300paxkaTh u3y4yaemble (UIYpPHl OT | pyKH M C T[PUMCHCHHEM TPOCTBIX | 3aJlaHUs

PYKH M C TPUMEHEHHEM IPOCTBIX | YEPTEKHBIX HHCTPYMEHTOB; Paznen 7, Tembr 7.1 —
YepPTEKHBIX HHCTPYMEHTOB,; - BBINONHSAET (BBIHOCHbBIE) IUIOCKHE | 7.6

- BBINONHATH (BBIHOCHBIE) IUIOCKHE | YEPTEXXM W3  PUCYHKOB  IPOCTHIX

YepTe:KM W3  PHUCYHKOB  NPOCTHIX | OOBEMHBIX (UTYyp: BHI CBEpXY, COOKY,

00BeMHBIX (UTYp: BHUJI CBEpXy, COOKY,

CHU3Y, CTPOUT CCUCHU TCII BPALLICHUS

CHU3Y, CTPOUTDH CE€UEHUS TeJl BpallleHHS; - W3BIEKAaCT, HWHTEPIPETHUPYET W
- U3BJEKaTh, UWHTEPIPETUPOBATH W | MPeoOpa3oBhIBAET  HH(OPMAIIHIO 0

npeoOpa3oBbIBaTh UH()OpPMALIHIO 0 | IPOCTPaHCTBEHHBIX Tr€OMETPUYECKUX
NPOCTPAHCTBEHHBIX reOMEeTpUYECKUX | QUrypax, MpeiacTaBlIeHHYI0 Ha YepTexax

(urypax, mpeacTaBICHHYIO Ha YepTeXax | U PUCYHKaX;

Y PUCYHKaXx;

OK 01, OK 03

- OIIEpUPOBATH MOHATHSIMU: | - orepupyer noustusiMu: | [IpakTuueckue
UITHHIpUYecKast MOBEPXHOCTh, | UIMHAPHYECKAs MOBEPXHOCTH, | pPabOTHI
oOpazyomue ITHHIPUYIECKON | oOpasyroliue LWIMHIpUYECKOH | BrimonHenne
NOBEPXHOCTH, LWIMHIP, KOHUYECKAs | IOBEPXHOCTH, LWIMHAP, KOHHYECKAs | SK3aMEHAIMOHHOTO
HOBEPXHOCTh, 00pa3yloIne KOHUYECKOH | TIOBEPXHOCTh, OOpasyromiye KOHHYECKOH | TecTa
MOBEPXHOCTH,  KOHYC,  cdepuueckas | MOBEpXHOCTH, KOHYC, cdepuueckas | KontponbHble
MOBEPXHOCTh;PACIIO3HABATh TeNna | MOBEPXHOCTD; paboThI
BpameHus: (MWINHIAP, KOHyC, cdepa u | pacrmosHaeT Tena BpamleHus (UWinHIp, | PasHoypoBHEBBIE
nrap); OOBACHATH CHOCOOBI IONMYYEHHUsS | KOHyc, cdepa W 1Iap); OOBSICHATH | 3aJaHUs

TeJ  BpalleHWs;  KiIacCH(UIMPOBATh | CIOCOOBI IMONy4YeHHs Teln BpameHus; | Pasmen 7, temsr 7.3 —
B3aMMHOE  pacrloiokeHne cdepsl | | KIacCU(PHUIMPOBATH B3auMHOE | 7.6

TUIOCKOCTH; OIEPUPOBATh TOHATHSAMU: | pacrojiokeHhue cdepbl W  IIOCKOCTH;

[IapOBOM CETMEHT, OCHOBAHME CErMEHTa, | ONEPUPOBAaTh  MOHATHAMHU:  IIapOBOU

BBICOTa  CEIMEHTa, IIapOBOM  CJIOW, | CETMEHT, OCHOBaHHME CETMEHTa, BBICOTA

OCHOBAHUE IAPOBOIO  CJIOS, BBICOTA | CEIMEHTA, ILIAPOBOM CJOH, OCHOBaHME
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IapOBOTO CIIOS, IIAPOBOM CEKTOP;

11apoBOro CJjaos, BbICOTA MIApOBOI0 CJIOs,

- BBIYHCIATH OOBEMBI U IUIOMQJH | IIAPOBOU CEKTOD;

MTOBEPXHOCTEH Ten BpalllecHUs, | - BBIYHCISACT OOBEMBI U  IUIOIIAAH
TCOMETPUYCCKUX TEl C MPUMEHECHUEM | MOBEPXHOCTEH Ten BpallleHus,

bopmyi; TFEOMETPHYCCKUX Tel C NPUMEHEHUEM

OK 01, OK 03 thopmyr;

- OIEpUpOBaTh TIOHATHUEM BEKTOP B | - ONEPUPYET TIOHATHEM BeKTOop B | TecTupoBaHHE
MPOCTPAHCTBE; MIPOCTPAHCTBE; [MpakTuueckue
- BBINOJHATH  JICHCTBHS  CIIOXKCHUS | -  BBINONHSET  JIGHCTBHS  CIIOXKCHHUS | pabOTHI
BEKTOPOB, BBIYMTAHUS BEKTOPOB W | BEKTOPOB, BBIYUTAHUS  BEKTOPOB W | BrImosiHenue
YMHOXKGHUSI ~ BEKTOpa  Ha  YWCIO, | YMHOXKCHUST ~ BEKTOpa  Ha  YHUCIO, | SK3aMCHAIIMOHHOTO
OOBSCHATh, KAaKUMHU CBOHCTBAMH OHH | OOBSICHSET, KaKUMH CBOMCTBAMH OHH | TECTa
o0JamaroT; NPUMEHSTh MPaBUJIO | 00JIaJar0T; MPUMEHSIET npaBwio | KonTponbHble
napauieIeumnea,; napauiesenumnesa; paboThI

- ONEpUPOBATh TMOHATHSAMH: JICKAPTOBBI | - ONEPUPYET MOHITUAMU: JICKApTOBHI | PasHOYypOBHEBBIC
KOOpJMHATHI B TIPOCTPAHCTBE, BEKTOP, | KOOPIUHATHI B MPOCTPAHCTBE, BEKTOD, | 3aJaHUsI
MOAYJAb BEKTOpa, PaBEHCTBO BEKTOPOB, | MOAYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, | Paznen 6, Tema 6.5
KOOpAUHATBEL  BEKTOpa, YroJl  MEXAY | KOOPAUHATHL  BEKTOpa, YIroldl  MEXIy

BEKTOPaMH, CKAJIAPHOC TPOM3BEICHUEC | BEKTOPAMH, CKAISIPHOE MPOH3BEICHHE

BEKTOPOB, KOJUTHHEAPHBIC U | BEKTOPOB, KOJUTUHEAPHBIC u

KOMILTAHAPHBIC BEKTOPHI; KOMITJIAaHAPHBIC BEKTOPHI;

- HaxXoAWTh CYMMY BEKTOPOB W | -  HaxOOUT CYMMY  BEKTOPOB U

NPOM3BEICHUE BEKTOpPAa HA YHCIO, YIOJ
MEXTY BEKTOpaMH, CKaJIIpPHOE
MIPOM3BEICHNE, PACKJIa/IbIBATh BEKTOP IO
JBYM HEKOJJIMHEAPHBIM BEKTOPaM;

- 33JaBaTh IUIOCKOCTh YypaBHEHHEM B
JIEKapTOBOI cucreme KOOpAMHAT;
NPUMEHATh TeOMETpHUYecKhe (aKThl IS
peLICHUs  CTEPEOMETPUYECKHUX  3ajad,
IPEANOJAarallliuX  HECKOJIbKO  IIaroB
pELICHNs, €CIIM YCJIOBHUS TNPUMEHEHHS
3aJaHbl B ABHOH (opme;

- pemiath MPOCTEHIINE TeOMETPUYECKHE
3a1a4un Ha MIpUMEHEHHNE
BEKTOPHOKOOPIMHATHOTO METO/a;

- pemath 3aJaud Ha JIOKa3aTeJIbCTBO
MaTeMaTU4YC€CKUX OTHOIIEHUN u
HaXOXJCHUE TE€OMETPUYECKUX BEITUYUH
1o o0pasuam MM alrOpUTMaM, IPUMEHSS
HU3BCCTHBIC METObI Ipu peICHUN
CTaHJAAPTHBIX MaTEMATUYCCKHUX 3a1a4.

OK 01, OK 03

MIPOM3BEICHUE BEKTOpPAa HA YHCIIO, YIOJ
MEeXIy BEKTOpaMH, CKaJIIpHOE
[IPOU3BEJICHUE, PACKIIA/BIBACT BEKTOP I10
JBYM HEKOJIJITMHEAPHBIM BEKTOPaM;

- 33/aeT IUIOCKOCTb ypaBHEHUEM B
JIEKapTOBOI cucreMe KOOpAMHAT;
MIPUMEHSIET TeOMETPUUYECKHE (aKThl AT
pelieHus  CTEPEOMETPUYECKHX  3ajad,
[IPEINOoNaraloiuX  HECKOJIIbKO  I1aroB
peLIeHHs, €ClIi YCJIOBHS IPUMEHECHUS
3aJaHbl B IBHOW (opMme;

- pelraeT mpocTeHine reoMeTpuyecKre
3a1a4un Ha MIpUMEHEHHUE
BEKTOPHOKOOPIMHATHOTO METO/A;

- pemaeT 3ajauyd Ha JOKa3aTeJbCTBO
MaTEeMaTHYCCKHUX OTHOIIIEHHUH u
HaXOXKJICHHE TE€OMETPUYECKUX BEITUYNH
mo  o0pasuaM WO  QIrOpUTMaM,
MIpUMCHAA HU3BCCTHBIC METOAbI npu
PEIICHUN CTAHAAPTHBIX MAaTEMaTU4YCCKUX
3ajad.

BeposiTHOCTB M CTATHCTHKA

- ONEepUpOBaTh MOHATUSIMU: CIy4YalHBIN

SKCMEPUMEHT (OmBIT) H  CIy4aiHOE
coObITHE, 3NIEMEHTapHOE coObITHE
(omeMeHTapHBI  MCXOHm) — CIy4alHOTO

OTIbITa, HAXOMUTH BEPOATHOCTH B OTBITaX
C  pPaBHOBO3MOXXHBIMHM  CIy4YalHBIMU
COOBITHSIMH, HaXOAWTh MW CpPaBHUBATH
BEPOSTHOCTH COOBITUH B HU3y4YEHHBIX
CITy4alHBIX SKCIIEPIMEHTAX;

- HaxomuTh U (HOPMYIHUPOBATH COOBITHS:
nepeceueHre M 0ObeIMHEHHE JTaHHBIX

- ONEpUPYET TMOHATHAMU: CIIy4alHbIN
JKCIEpUMEHT (OmBIT) W  CciydaiiHoe
coOBITHE, JJIEMEHTAPHOE coOBITHE
(ameMeHTapHBII  WCXOI)  CIy4alHOro

OTIBITa, HAXOJUTh BEPOATHOCTH B OIBITaxX
C  paBHOBO3MOXHBIMH  CIly4allHBIMU
COOBITHSIMH, HaXoIuUTb M CpPaBHHUBATbH
BEPOSATHOCTH COOBITUH B HM3YYEHHBIX
CITy9ailHBIX DKCTIEPIMEHTaX;

- HaxoAuT #u (GOPMYIHPYET COOBITHSL:
nepeceyeHne M OoO0beIMHEHHE JaHHBIX

TectupoBanue
[IpaxTHueckue
paboThI
Brinonnenue
9K3aMEHALMOHHOTO
TecTa
KonTponbsHbie
paboThl
Pa3zHoypoBHeBbIE
3aJIaHus

Paznen 5, remur 5.1 —
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COOBITHI, COOBITHE, TNPOTUBOIIOJIIOKHOE | COOBITHIA, COOBITHE, MPOTHUBOIIOIOKHOE | 5.5
JAHHOMY coOBITHIO, MIOJIB30BaThCA | JAHHOMY COOBITHIO, MOJIb30BATHCS
auarpamMmMaMud  Odnepa u  (opmynoi | nmarpaMmMamu  Diiiepa u  dopmynoin
CIIO)KEHHUS BEPOSTHOCTEM NpPH PELIECHUM | CIOKEHHS BEPOSTHOCTEM MNpPH pELICHUU
3a/1a4; 3a1ad;
- ONEpUpOBaTh TOHATHUAMH: YCIOBHAs | - ONEPUPYET TOHATHAMH:  yCIOBHAS
BEPOSATHOCTh, HE3aBUCHMBIE COOBITHS, | BEPOSITHOCTh, HE3aBUCHUMEBIE COOBITHSA,
HaXOJUTh BEPOATHOCTH C IIOMOIUBIO | HAXOJUT BEPOSTHOCTH C  IOMOIIBIO
MIPAaBUJIa YMHOXKECHMSI, C IIOMOIIBIO IepeBa | MIpaBHIa YMHOKEHHS], C IOMOIIBIO IepeBa
CIIy4aifHOTO OIIBITA; CIIy4aifHOTO OTIBITA;
- NPUMEHATh KOMOWHATOpPHOE IMPaBWJIO | - TPUMEHSET KOMOWHATOPHOE MPaBHUIIO
YMHO)KEHUS TIPU PELICHUH 3a7ay; YMHOXKEHUS IIPY PELICHUHN 3a7ad;
- ONEPHPOBaTh NMOHATHSAMM: HCIBITAHWE, | - ONEPHPOBATh NOHATHAMH: HCIBITAHUE,
HE3aBHCUMBIE UCTIBITAHMS, cepusl | He3aBHCHMBIE UCTIBITAHUS, cepust
UCIBITAaHUH, yCIIeX W Heyhaya, HaXOOUTh | CIBITAaHUM, YCIEX W HeEyAada, HaXOOWT
BEPOSATHOCTH  COOBITUM B CEpUHU | BEPOSITHOCTH  COOBITUH B cepuu
HE3aBHCHUMBIX HCIBITAHUN 1O TIEPBOrO | HE3aBUCHMBIX MCIBITAHUNH 10 TIEPBOTO
ycriexa, HaXOJUTh BEPOSITHOCTH COOBITHH | ycrexa, HaXOMUT BEPOSITHOCTU COOBITHI B
B cepuu ucnelTanuil bepHymu; cepuu ucnslTanuii bepuynnu;
OK 01, OK 04
o - onepupyer NOOHATUAMHU: ciaydaiHas | [IpakTuueckue
- OIEpHUPOBaTh MOHATHAMH: CIydaiiHas
. | BENNYMHA, pacripeneneHue | paboTbl
BEJIMYMHA, paclpesie]IeHne BEPOsITHOCTEH, .
BEPOSATHOCTEH, quarpamma | Bemonnenue
Juarpamma pacrpeeneHus;
. | paclpeneneHus; 9K3aMEHALMOHHOTO
- CpaBHHBaTb BEPOSITHOCTH 3HAYCHUU .
Lo - CpaBHUBAeT BEpPOATHOCTH 3HAYEHUH | TecTa
CITy4aiHOM BEJIMYNHBI o G
CITy4aifHOU BEITMYMHEI o | KonrponsHsle
pacupeneneH’io  HWIM € TOMOUIbIO
IHATDAMM: pacmpeneneHuio WM C  [OMOIINBIO | paboThI
’ Jlrarpamm; Pa3znoypoBHeBbIE
- OIepUpOBAThH MTOHSTHEM
- OTepUpyeT MOHATHEM MaTEMaTHYECKOTO | 3aJaHMs
MaTeMaTHYeCKOrO OXKUJIaHUs, MPUBOIAUTH
OXUJAHUsl, NPUBOAUTH NpuUMEpbl, Kak | Pasnmen 5, Temsbr 5.4 —
MIPUMEPBI, Kak MIPUMEHAETCS
. . | IpUMEHsSETCS MaTeMaTu4ecKoe oxxuganue | 5.5
MaTeMaTHYeCKOe OXHMJIAHUE CITy4aiHOU L
CIly4aifHOM BEJIMYNHBI HAaXOJIUTb
BEJIMYMHBl HAXOAUTh MaTeMaTHYECKOe
MaTEMaTHYECKOE OXKHUIAHHE IO JTaHHOMY
OKUJAHWE TI0 TaHHOMY paclpeiesieHHIO;
pacripeneneHio; UMETh IPeICTaBICHHE O
UMETh MPEJCTaBICHUE O 3aKOHE OOJBIINX
3aKOHE OOJIBIIMX  YHCE; HMETh
YyHhCcell;  HMeTh  MpEJICTaBI€HHE O
MIpEJICTaBICHUE 0 HOPMaJIGHOM
HOpPMAaJIbHOM pacIIpe/IeIeHIH.
pacnpenencHuH.
- ONepupoBaTh TMOHATUSAMH: CpegHEe
- Oomepupyer TOHATHSMHU: CpelHee
apupmeTHIecKoe, MelMaHa, HanOoJbLIee,
apu¢meTHyecKoe, MelMana, HanbobIIee,
HauMeHbIlIee 3HauYeHHe, pazMax MacchBa
HauMEHbIlIee 3HAUEHHUE, pa3Max MaccHhBa
YHUCIIOBBIX IaHHBIX;
YHUCIIOBBIX JTAHHBIX;
- YUTaTb M CTPOUTH TaOIMUBl U
- 4YHTaeT ¥ CTPOUT TaONMMIBI W
JuarpamMmBbl; HATDAMML:
OK 01, OK 05 PAMMEL
- cBOOOJIHO OIEpUPOBaTh MOHSATHAMHU: | - CBOOOJHO omepupyer noHsATHAMU: | [IpakTrueckue
KOMIUIEKCHOE YHCIO W  MHOXECTBO | KOMIUIEKCHOE YHCIO M  MHOXECTBO | paboThI
KOMIUIEKCHBIX ~ YHCEJl, MpPEACTaBIATh | KOMIUIEKCHBIX  4Hcel, npeacrasiseT | KoHTposnbHbIe
KOMILJICKCHBIE YHCIa B aliTe0pandecKol U | KOMIUIEKCHBIE YUCIa B alre0panveckoi u | paboThl
TPUTOHOMETPUYECKOW (hopMe, BBITIONHSTh | TPUTOHOMETpUYECKOi hopme, BoionHsieT | Pa3HOypoBHEBBIE
apupMeTHYEeCKHE ONepalud C HUMH M | apuMETHUECKHe OIepaldd C HUMH H | 3aJaHUs

n300pakathb
TUTOCKOCTH

OK 01

Ha KOOPJIMHATHOU

n3o0pakaer
TIOCKOCTH

Ha KOOPJIMHATHOMN

Paznen 1, rema 1.1
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IlepedyeHb OLICHOYHBIX MEPONPUATUH, IOMIEKAIIUX OLEHKE B paMKaX TEKYILEro
KOHTPOJISL M IIPOMEXKYTOYHOM arTeCTalid, M KOMIUIEKT KOHTPOJIbHO-OLICHOYHBIX CPEICTB
npusezeH B [punoxennsx 1,2 k paboueld mporpaMMe y4eOHON AUCIUTUINHBI.
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