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Pabouas mporpamma pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMHU:

- ®enepanabHOro0 TOCYAIAPCTBEHHOTO 00Pa30BaTENbHOTO CTaHAAPTa CPEAHEro 00IIero oOpa3oBaHus,
YTBEP)KICHHOTO npuKkazoM MunoOpHayku Poccun ot 17 mast 2012 Ne 413 (3apeructpupoBaHHOTO
MunuctepctBoM roctuimu Poccuiickoit @enepanun 7 utons 2012, perucrpanuonssiil Ne 24480);

- denepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAAPTA CPEIHEro MPOo(eCcCHOHATHHOTO
oOpazoBanusi mo mnpodeccun 15.01.33 Tokapp Ha CTaHKax € YUCIOBBIM MPOTPAMMHBIM
yIIpaBJICHUEM, YTBEP)KICHHOTO MpUKa3oM MMHHCTEpCTBa 00pa3oBaHus W Hayku Poccuiickoi
Oepnepanun ot 09 nexadbpst 2016 Ne 1544 (zapeructpupoBannoro B Muntocre P® ot 26 nexadps
2016, peructpaunonusiii Ne 44977)

C y4ETOM:
- DenepanpHON 00pa30BaTELHON MPOTpaMMBl CPEAHET0 00Imero oOpa3oBaHUS, YTBEPKIACHHON
[Ipukazom MunucrepctBa mnpocseuieHuss PO or 23.11.2022 Ne 1014 (3apeructpupOoBaHHOTO
MunuctepctBom toctunmuu Poccuiickoit ®enepaunu 22 nexabps 2022, peructpaioHHBIN Ne
71763);
- TpUMEpHON pabodeil mporpamMmbl 00IIC00pPa30BATENBEHON TUCHUIIIMHBL «MareMaTtukay s
npodecCHOHANBHBIX 00pa30BaTENbHBIX OpraHu3alliii, YTBEpKJICHHOW Ha 3acemanuu CoBera 1O
OLICHKE COJIEp’KaHUSl W KauecTBa MPHUMEPHBIX padouMx mporpamMm 0011e00pa30BaTeNLHOTO U
COIMAIPHO-TYMAaHUTAPHOTO IUKJIOB CPeAHEro MpodeccuoHaabHoro 00pa3oBanus, MpoTokoa Ne 14
ot 30.11.2022.

PabGoyas nporpamma paccMoTpeHa
Ha 3aceanun LIK OOuOI'CD MullH

[Tpotokon Ne 5
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1. OBIASA XAPAKTEPUCTHKA PABOYEN ITPOrPAMMBI
OBIIEOBPA30OBATEJLHOM JUCIMUILINHBI
0OJ1.07 MATEMATHKA

1.1. MecTo IUCHHMILINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Huctumumaa OJ1.07 MartemaTtnka BXomuT B obmieoOpazoBarensHbiid ki [TITKPC kak
oOsi3aTenpHast yaeOHas JUCIMILTAHA.

Oo6meobpazoBarenbras gucnuumaa OJ[.07 Maremaruka sBIsieTCsl 00s3aTEILHON YacThIO
obmieoOpazoBarenpHOro IMUKIa oOpasoBarenbHOM mporpammbl CITIO B cootBercTBUu ¢ ®I'OC 10
npocgeccun 15.01.33 Tokapp Ha CTaHKaX C YUCIOBBIM IPOTPAMMHBIM YITPABICHHEM.

1.2. leap u JIaHUPyeMble pe3yJIbTAThl 0CBOCHHUS THCIIHIIHHBI:
1.2.1. Ilesqs 0011€00pa30BATENBLHON TUCIHUIIJIHHBI
CopnepxaHue MporpamMMmbl

ob6meoOpazoBatenpbHOM aucturummabl - OJ1.07 Maremartuka

HAIpaBJICHO Ha JOCTIKEHHE CIEAYIOMINX HEeIeH:

— oOecrnieueHne CHOPMUPOBAHHOCTH TMPEJACTABICHUNH O COIMUAIBHBIX, KYJbTYPHBIX H
UCTOpUYECKUX (PaKTOpaxX CTAHOBIICHUS] MATEMATUKU;

— obecriedueHue c(hOpMUPOBAHHOCTH
MaAaTEMaTUYCCKOTI'O MBIIIJICHUSA,

— o0ecnieyeHue CQOPMUPOBAHHOCTH YMEHHUH TPUMEHSATh IOJyYECHHbIE 3HAHUS IpHU
PEIICHNH pa3JIMYHBIX 3a1a4,

— oOecnieueHue Cc(HOPMUPOBAHHOCTH TIPEACTABICHWH O MaTreMaTHKe KaK 4YacTh
0O0IIeYeNIOBEUECKOW KYJIbTYphl, YHHBEPCAJIHHOM SI3bIKE HAYKH, MO3BOJISIONIEM OIMCHIBATh W
M3y4aTh peasbHbIC IPOIIECCHI U SIBJICHUSI.

JJOI'U4Y€CKOTO0, AITOPUTMHUYCCKOI'O n

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUSI 0011e00pPa30BATEJIbHOM IMCHUIUVIMHBI B
coorBercTBMHU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Oco6oe 3HaueHKE nUCIUILTMHA UMeeT Tipu hopmupoBannu U pazsutuu OK u T1K.

KOI[ 1 HAUMCHOBAHHC HnaHpreMLIe PE3YJIbTAThl OCBOCHUA JUCHUIIIIMHBI

-UHTEpeC K pa3IM4yHbIM  cdepam

hopMupyeMbIX O6mue JucuuniauHapHbie
KOMIIETEHIINH
OK 01. Beibupats B yacTtu Tpy10BOro BOCIIUTAHUS: -BJIAJIETH METOJaMU

CTIOCOOBI pelICHHS -TOTOBHOCTh K TpPYAY, OCO3HAHHE, | JIOKA3aTEILCTB, aITOPUTMaMHU
3aa4 OCO3HAHHME IIEHHOCTH MAcCTepPCTBa, | PEUICHUS  3a/a4; YMCHHE
npohecCuoHaNbHOM TpyAOTII00HE; dbopMynupoBath
JeSATEIbHOCTH -TOTOBHOCTb K aKTHUBHOM | ONIpENCNICHUS,, aKCHOMBI U
MPUMEHUTEILHO K JESITEIPHOCTH TEXHOJOTHMYECKOW H | TCOPEMBI, TPUMEHSATh  HUX,
pa3IMYHBIM COIIMAIBHOM HaIPaBJICHHOCTH, | IPOBOJIUTh  JOKa3aTeJIbHbIC
KOHTEKCTaM CHOCcOOHOCTh WHUIMAPOBAThH, | PACCYKJICHUS B X0j1e

IUTAHUPOBaTh W CAMOCTOSTENBHO | PEIleHHUs 3a/1ay;

BBITIONHSATH TaKyIO ACSITENbHOCTD; -yMeTh OTIepUPOBATH

HNOHATHUAMU. CTCIICHb 4YHCIIA,

npo¢eCCHOHATBLHOMN IeATENPHOCTH. | JIOTapu(M  4YHcla; YMEHHe
OBnanenune YHUBEPCAIbHBIMH | BBIIOJIHSATH BBIYHUCIICHUE
y4EOHBIMU MO03HABATENBbHBIMU | 3HAYEHUH M MpeoOpa3zoBaHus
JNENCTBUAMMU: BBIPAKEHUI CO CTENEHIMH U
a) 6a30BbIE JIOTHUECKUE JICHCTBUSA: Jorapudpmamy,

- CaMOCTOSITEIbHO (POPMYIHUPOBATH U | TPeoOpa30BaHUS IpoOHO-
aKTyaJIu3HpoBaTh npobeMy, | pallMOHAIBHBIX BBIPAXKEHUH;
paccMmaTpuBaTh €€ BCECTOPOHHE; -YMETh OIIEpUPOBAThH

4




-yCTaHaBJIMBATb CYH_IGCTBGHHBII\/JI
IMPpU3HAK HIJIN OCHOBaHUA JJIsL
CpaBHEHHs,  KJIacCHpUKALIUU U
000011IeHM S

-OMpeNeNsiTh e JACSTeIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU UX
JOCTHIKEHHUS;

-BBISIBIIAITh ~ 3aKOHOMEPHOCTH U
MPOTUBOPEUYHUS B PaCCMATPUBAEMBIX
SIBJICHUSIX;

-BHOCHTH KOPPEKTUBBI B
JESTSIILHOCTD, OIICHMBATH
COOTBETCTBUE PE3YJIbTATOB IICIISIM,
OIICHUBATh  PHUCKU  TIOCJICICTBUN
JESTEIILHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE
IIPH PENICHUH )KU3HEHHBIX MPOOIIeM;
0) ©0a3oBbIe  HCCIIEIOBATEIHCKUE
JNIEUCTBUS:

-BJIAJICTh HaBbIKaMU yaeOHo-
HCCIIEIOBATENBCKOM W MPOEKTHOM
NESITEIILHOCTH, HaBbIKaMU
paspernieHus mpooeM;

-BBISIBIIATH TIPUIHMHHO-CJICJICTBEHHBIC
CBA3M M aKTyaJU3UpoBaTh 3ajaady,
BBIIBUTATh THUIOTE3y €€ pelleHus,
HaXOJUThb apryMEeHTBI TUIs
JI0Ka3aTenbCcTBa CBOMX
YTBEpXKACHUN, 3a7aBaTh MapameTphbl
U KPUTEPUU PELICHHUS;
-aHaJIU3UPOBATh MOJYyYCHHbIE B XOJI€
pelieHuss  3aJaud  pe3yNbTarThl,
KPUTHYECKH OIICHUBATD ux
JIOCTOBEPHOCT, IIPOrHO3UPOBATH
U3MEHEHUE B HOBBIX YCIIOBUSX;
-yMeTh  NEPEHOCUTHh  3HAHHUSI B
MO3HABATEJIIbHYI0 U TMPAKTUYECKYIO
0071acTH KUZHECITELHOCTH;

- YMEThb WHTETPUPOBATH 3HAHUS U3
pa3HBIX MPEIMETHBIX 00JIacTeil;
-BBIJIBUTaTh HOBBIE ujeu,
npeuiaraTh OpUrHHAIbHbIE TIOIXOIbI
U pelIeHus; U CIOCOOHOCTh HX
UCIIOJIb30BaHUS B TIO3HABATEIHLHOU U
COIIMANILHOM MPaKTHKE

MOHATUSIMH: PallMOHAIbHEIE,
uppanroHaIbHbIE,
MOKa3aTeIbHbIE, CTENCHHBIE,
JorapupMuIecKue,
TPUTOHOMETPHUYECKHUE
yYpaBHEHHS U HEPaBEHCTBA,
UX CHCTEMBI;

-yMeTh OIepUpOBaThH
HOHITHUSIMU: byHKIMS,
HEIpepbIBHAS byHKLMA,
IIPOU3BOIHAS,
nepBoooOpasHas,
OIpEECICHHBIN WHTErpal;
yMEHHE HaXOJUTh
IIPOM3BOJIHBIE 3JIEMEHTAPHBIX
GyHKIINH, UCITIOJIB3YS
CIIPaBOYHbBIE MaTepUabl;
HCCIIEIOBaTh B MPOCTEHIINX
Cy4asx byHKIIUU Ha
MOHOTOHHOCT, HaXOJUTh

HauOOJIBIINE U HAaHMEHBIIHE
3HaYeHUs! (DYHKIMH;, CTPOUTH
rpagukd  MHOTOYJIEHOB  C
WCIIOJIb30BAHMEM  armapara
MaTeMaTUYEeCKOro  aHaJln3a;
MIPUMEHSATH MIPOU3BOAHYIO
Py pEelIeHWH 3aJad  Ha
JIBIDKEHUE; pemaTh
MPaKTUKO-OPUEHTUPOBAHHBIC
3aMayd  Ha HauOOJIBIINE U
HauMEHbIIME 3HAUYEHMS, Ha
HaxOXXJIEHWEe IyTH, CKOPOCTH
U YCKOPCHHS;

-yMeTh OTIepUPOBATH
MOHATUSIMH:  PallMOHAbHAS
byHKIHS, HOKa3arenbHast
byHKIHS, CTETICHHasI
byHkuMs, gorapumuyueckas
byHKIHS,
TPUTOHOMETPHUYECKHUE
byHKIMH, oOpaTHbIe
(GYyHKIIUU; yMEHHE CTPOUTh
rpaduku M3YUEHHBIX
byHKIMIA, UCTIONE30BATh
rpaduku  TpU  HU3YYCHHUH
IPOLECCOB U 3aBUCUMOCTEH,
Opy  peuieHUH  3ajJad W3

JIPYrux y4eOHBIX IMPEeIMETOB
U 3a/1a4 U3 PEaIbHOM JKU3HH;

BBIpaXXaTh dopmynamu
3aBHCHUMOCTH MEXIy
BEIIMYMHAMU;

-YMCTb pCIIaTb TCKCTOBLIC




3a71a4i Pa3HbIX TUIOB (B TOM
YHCJIC HA TPOLECHTHI, JIOJIH U
4acTH, Ha JIBI)KEHUE, padoTy,
CTOUMOCTh TOBapOB M YCIYT,
HAJIOTH, 3aJadyd M3 00JIacTH
YIOpPaBJICHUS  JIUYHBIMH U
CceMEeNHBIMU ¢uHaHCAMM);
COCTaBIISITh BBIPAKCHUS,
ypaBHEHUsI, HEPAaBEHCTBA U
UX CHCTEMbI [0 YCJIOBHUIO
3a7a4d, UCCIICI0BATh
NOJYYCHHOE  PEUICHUE |
OIICHHBATh

MPaBI0TI0I00HOCTD
pPE3yIbTATOB;

-YMETh OnepupoBaTh
IIOHATUAMMN . CpeJ:[Hee

apudMeThIecKoe, MeIraHa,
HanOOJIbIIIEE W HaWMEHBIIIEE

3HAYCHMUS, pa3max,
JTUCTICPCHS, CTaHJIapPTHOE
OTKJIOHEHHUE YHUCIIOBOTO
Habopa; yMEHHE U3BJICKATh,
HHTEPIPETUPOBATE
nHpopMaIuio,
MPEJICTaBICHHYIO B
Tabnuiax, Ha JauUarpaMmmax,
rpadukax, OTPAKAIOIIYIO
CBOIICTBA peaTbHBIX

MPOIECCOB U SIBIICHHIA;
MPEACTABISITE  MHGOPMAIIHIO
C TIOMOIILK  Tabmul H
JUarpamm; HCCIEN0BaTh
CTaTUCTUYECKUE JaHHEIE, B
TOM 4YHCJE C MPUMEHECHHEM
rpagu4ecKux  METOJI0B U
AJIEKTPOHHBIX CPEJICTB;

-yMETh OIIEpUpPOBAThH
MOHATUSMU: CIIy4aiHbIN
OMBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIIy4aliHOTO
COOBITHUS; YMEHHUE BBIUUCIIATH
BEPOSITHOCTh c
HCII0JIb30BAHNEM
rpaduuecKux METOJI0B;
IIPUMEHSTD bopmyIsl
CIOXKEHHSI U  yYMHOXCHHS
BEPOSITHOCTEM,

KOMOMHATOpHbIE  (DakThl U
dopMynbl  TpU  pELICHUH
3ajay; OIICHUBATh
BEPOSATHOCTH peabHbIX
COOBITUH; 3HAKOMCTBO  CO




CIIy4allHBIMU  BEIIMYMHAMH,
YMEHHE MPUBOAUTH MIPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIITNX
9qucel B  NPHPOJHBIX H
OOIIIECTBCHHEIX SBJIICHUIX;

-yMETh OTIepUPOBATH
MOHATHSIMH: TOYKa, MpsMasi,
IUIOCKOCTh,  IPOCTPAHCTBO,

JIBYTPaHHBIN yroi,
CKpPELIMBAIOIINECS  MPSMBIE,
[1apaJuICIbHOCTD u
MEPIEHANKYIIPHOCTD

IIPSAMBIX U IJIOCKOCTEH, YroJl
MEXAYy  NOpSAMBIMH,  YIOJd
MEXKIY IpsAMON u

IUIOCKOCTBIO, YTOJI  MEXJIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT

TOYKH bi (o) IIOCKOCTH,
paccTosiHue MEX Ty
TIPSIMBIMH, paccTosiHuE
MEXTY IUIOCKOCTSIMU;

YMCHHUEC HCIIOJIB30BaTh IIpU
p€mi€cHuKn 3a71a4 H3YUCHHBIC

(bakTsI )51 TEOPEMBI
MUIAHUMETPUH; YMEHHE
OIICHUBATh pa3Mepbl
00BEKTOB OKPYXKAIOIIETro
MUDa;

-yMeTh OTIepUpOBaThH
MOHATUSIMH: MHOTOTPaHHUK,
ceueHue MHOTOTpaHHHKA,
KyO, napajuieJenumnes,
npusMa, nupamuja, Gpurypa u
MOBEPXHOCTh BpallleHu,

HWIMHIP, KOHYC, map, chepa,
cedeHus (Gurypsl BpalieHUs,

MJI0CKOCT, Kacarouascs
cdepbl, UWIMHIpA, KOHYCA,
TI0MIA/b MOBEPXHOCTHU

MUPAMHJIBI, TPU3MBI, KOHYCA,
HWIMHIPA, TOWAb cdepsl,

00BEM KyOa,
IPSIMOYTOJBHOTO

napasulelenumnena,

HpaMUIBbI, IPU3MBI,
IUINHIpPA, KOHyca, Ilapa;
yMeHHE n300pakaTh
MHOT'OTPaHHUKH u
MOBEPXHOCTU BpAILEHUs, HX
CeueHus  OT  pyKH, C
IIOMOIIIBIO 4epTEKHBIX
UHCTPYMEHTOB u

SJICKTPOHHBIX CpCACTB;




yMeHHue pacrno3HaBaTtb
CUMMETPHUIO B TIPOCTPAHCTBE;

yMeHUue pacrno3HaBarb
IMMpaBHUJILHLIC

MHOT'OT'paHHUKU;

YMETH OIIEpUPOBATH
IIOHATUAMMU: JABHUKCHUC B
MPOCTPAHCTBE, MoI00HBIE

¢Gurypsl B  IPOCTPAHCTBE;
UCIIOJIb30BAaTh  OTHOLICHHE
IUIOMIAJeH TOBEPXHOCTEN U
00beMOB  TOJIOOHBIX  (UTyp
IIpU pelIeHNH 3aj1ay;

-yMeTh BBIUUCIIATH
F€OMETPUYECKHE  BEITUYHMHBI
(nmuHa,  yroj,  IUJIOMIAMb,
o0BeM, ILIOIAIb
MOBEPXHOCTH), HCIIOJIb3YS
U3y4YeHHble  QOpMyJbl U
METO/IbI;

-yMeTh OTIepUpOBaTh
MOHATUSIMH: TIPSIMOYTOJTbHAST
cucTema KOOpJIUHAT,
KOOpJMHATBl TOYKH, BEKTOP,
KOOP/AUHAThI BEKTOPA,
CKJIApPHOE  INPOU3BEJCHHUE,
yrojl  MEXIy BEKTOpamH,
cymma BEKTOPOB,
IPOM3BEJCHUE BEKTOpa Ha
YHCII0; HAXOJUTh C MTOMOIIIbIO
U3yUYCHHBIX bopmyin
KOOP/IMHAThI CepeMHBI
OTpE3Ka, PACCTOSHUE MEXITY
JBYyMsl TOUKaMU;

-yMeTh BBIOMpATh
O IXO TSN M3y4YEHHbIN
METOJ JUIS pelIeHUs 3a7auu,
pacro3HaBaTh

MaTeMatudeckue (GakThl U
MaTeMaTU4YeCKue MOJENu B
HOPUPOIHBIX U OOIECTBEHHBIX
ABJICHUSIX, B  MCKYCCTBE;
YMEHHE NPUBOAUTH NIPUMEPBI
MaTEMaTHYECKUX OTKPBITHH
POCCHUHCKOM U MHUPOBOHU
MaTEMaTHYECKON HAYKU

OK 02. OcymecTBiATh
TIOWCK, aHAITU3 U
MHTEPIIPETAIIHIO
uH(pOpMaIny,
HE00X0AUMOM 115t
BBITTOJTHEHUS 32,14
npodeccuoHaIbHOM

B o0mact 1ICHHOCTH Hay4HOTO
TIO3HAHUS:

-chopMUPOBAHHOCTH
MHPOBO33pPEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pPa3BHUTHUS
HAyKd W OOIIECTBEHHOW IPAKTHKH,
OCHOBAaHHOTO Ha JHAJIOTe KYJIBTYP,

-yMETh OIepUpOBaThH
HNOHATUSIMHM:  PallMOHAbHAs
byHKIH, HoKa3arenbHas
byHKIH, CTeTeHHast
byHKuus, JorapupmMuUecKas
byHKIHS,
TPUTOHOMETPUYECKHE
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JACATCIIBHOCTH.

CIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEr0 MeCTa B IIOJHUKYJIBTYPHOM
MHpE;

-COBEPUICHCTBOBAHUE SI3BIKOBOM U
YUTATEIbCKON KYyJIbTYpPBI KakK
CpPEACTBA B3aMMOJICUCTBUA MEXKIY
JIOIbMU U MO3HAHUS MUPA;

-OCO3HAHME  LEHHOCTM  HAy4HOU
ACATCIIbHOCTH, T'OTOBHOCTB
OCYILIECTBIIATh IIPOEKTHYIO u

HCCICAOBATCIILCKYIO  JICATCIIBHOCTD

WH/IMBUYaJIHO U B TPYIIIIE.
OBnanenue YHUBEpCAIbHBIMU
y4eOHBIMH MI03HABATEIbHBIMU
JNEUCTBUSIMHU:

B) paboTa ¢ uHpopMmaIuei:

- BJAJETh HABBIKAMHU TIOJTYYCHHUS
uH(bOpMAITUN u3 HUCTOYHUKOB
pa3HbIX  THIIOB, CaMOCTOSTEILHO
OCYIIECTBIIATH  TIOWCK,  aHAJU3,
CUCTEMATH3aIMI0 U HUHTEPIPETAIHIO
nHQOpPMAMKA PA3IMIHOTO BUIA W
dbopm mpeacTaBIeHNUS,

-CO3/1aBaTh TEKCTHI B Pa3IMYHBIX
dopmaTax ¢ y4eTOM Ha3HAYCHUS
UHPOPMAIIUU U TIETICBON ayTUTOPHH,
BBIOMpas ~ ONTHMalIbHYIO  GopMy
NPECTABJICHUS U BU3yAIN3allNH;

- OIICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTD  MH(pOpMAaIMH, ee
COOTBETCTBHUE MIPABOBBIM u
MOPAJIBHO-ITHYECKUM HOPMaM;

- UCTIOJIb30BaTh cpexncTsa
UH(POPMAIMOHHBIX u
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH B
peleHuH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHu3aIMOHHBIX 3agau C
COOIF0IEHUEM TpeOoBaHM
SPrOHOMHUKH, TEXHUKHU
0€30IaCHOCTH, THTUCHBI,
pecypcocOepeKeHusl, TPaBOBBIX U
ITHUYECKHUX HOPM, HOPM
nH(GOPMAIMOHHON 06€30MacHOCTH;

- BIIQJICTh HABBIKAMHU PacMoO3HaBaHUS

U 3aIIUTHI uHpOopManuy,
UH(POPMALIMOHHOM 0e30macHOCTH
JUYHOCTH

byHKINY, oOpartHbIe
(GyHKIUU; yMEHHE CTPOWTH
rpaduku M3YYEHHBIX
byHKIUH, UCIIOJIb30BaTh
rpapukd TP U3YyYCHUHU

MPOLECCOB U 3aBUCHUMOCTEH,
IpyA  pEIIeHWH 3aJad U3
JpYruX y4eOHBIX NHPEIMETOB
Y 3aJla4 U3 peajbHOW JKU3HH;

BBIPAXKATh dbopmymnamu
3aBUCUMOCTH MEXITY
BEJINYNHAMU,

-yM€Th OTIEPUPOBATH
MTOHSTUSIMU: TOXECTBO,
TOXJIECTBEHHOE

npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, cucTema
YpaBHCHUH W HEPABEHCTB,
PaBHOCUJIBHOCTh YPABHEHUH,
HEPABEHCTB U CHUCTEM,
paloHaIbHbIE,
UppaloHaIbHBIE,
MoKasarejbHble, CTEINEeHHBbIE,
Jorapu@mMuyuecKue,
TPUTOHOMETPUUECKHE
YPaBHEHHUs, HEPABEHCTBA U
CUCTEMBI; yYMETh  pelaTh
YPaBHEHHUs, HEPABEHCTBA U
CUCTEMBI c MOMOIIIBIO
pa3IMYHBIX IPUEMOB; pelIaTh
YPaBHEHHUs, HEPABEHCTBA U

CHCTEMBI C napaMeTpoMm;
IIPUMCHSTH YpaBHCHUA,
HEpaBCHCTBA, HX CHCTCMbI
JIIA pemicHnA

MaTeMaTU4YeCKuX 3ajad u
3aja4 u3 Pa3JInYHBIX
oOnacTeil HaykKu M peanbHOU
KU3HU;

-yMeTh ¢BOOOIHO
OIICPUPOBATH MTOHSATHSIMU:
JIBUKCHUE,  MapalieIbHBIN
MEpPeHoc, CHUMMETpUs  Ha

IUIOCKOCTHU U B IPOCTPAHCTBE,
MOBOPOT,  NpeoOpa3zoBaHME
no06usl, MoA00HbIE GUTYDHI,
yYMETh paclo3HaBaTh PaBHbIE
U TOJO00HBIE (UTYpHI, B TOM
qucie B NpUpoje, UCKYCCTBE,
ApXUTEKTYPE; yMETh
UCIMOJIb30BATh

reOMEeTpUYeCKrue OTHOLIEHHUS,
HaXoJUTh  TE€OMETPUYECKHE




BEJIIMYUHBI  (JJIMHA,  YTOJI,
I1011a/1b, 00BeM) npu
pelleHnn 3a1ad M3 Jpyrux
y4eOHBIX IIPEIMETOB U U3
peanbHOM JKU3HU

OK 03. [InanupoBats u
pean30BbIBATh
COOCTBEHHOE
npodeccuoHaIbEHOE U
JMYHOCTHOE Pa3BUTHE

B obnactu 1yxOBHO-HPaBCTBEHHOTO
BOCIIMTaHUA:

-chopMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, 3TUIECKOTO MOBEICHUS;
-CII0COOHOCTh OIIEHUBATh CHUTYALIUIO
" MPUHUMATh OCO3HAHHBIC PCIICHUS,
OpPUEHTUPYAICh Ha MOPaJIBHO-
HPABCTBCHHBIC HOPMBI 1 ICHHOCTH,

-OCO3HAHME JIMYHOIO BKJIAJa B
[IOCTPOCHUE YCTOMYHUBOTO
Oynywuiero;

- OTBE€TCTBCHHOC OTHOIIICHUEC K

CBOUM pOJUTENSIM U (MJIM) JPYyTruM
YJIeHaM CEeMbH, CO3JaHHMIO CEMbU Ha
OCHOBE  OCO3HAaHHOTO  TPHUHSITHUS
EHHOCTEH CEMEUHOM JKU3HU B
COOTBETCTBUU c TpaTUIHSIMA
HaposioB Poccuu;

Osnagenue YHHUBEPCAIbHBIMU
PEryIsSTUBHBIMU JICHCTBUAMMU:

a) caMOOpraHu3aIus.

- CaMOCTOSTEIIFHO  OCYHIECTBIISTh
MI03HABATEIBHYIO NeSTeTbHOCTD,
BBISIBJIATh  TIPOOJIEMBI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIC
3aauu B 00pa3oBaTebHOM
JeSITeTbHOCTH u KH3HCHHBIX
CUTYaIIUsX;

-CaMOCTOSITENIbHO COCTAaBIIATh IUIaH
peuieHuss TpoOJieMbl € YU4ETOM
UMEIOLTUXCS pecypcoB,
COOCTBEHHBIX  BO3MOXHOCTEH U
NPETNOYTEHH;

-J1aBaTh OIICHKY HOBBIM CUTYaIUsIM;
crocoOcTBOBaTh (OPMHUPOBAHUIO U
MPOSIBIICHUIO IIUPOKOU 3PYIUINH B
pa3HbIX obmacTsx 3HAHUH,
HOCTOSIHHO MOBBIIIATh CBOM
0o0pa3oBaTeNIbHBIA U KYJIBTYPHBII
YPOBEHB;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh MpPHUEMBI peduieKcuu
JUIi  OLIEHKH CHUTyallud, BbIOOpa
BEPHOTO peIlIeHUS;

-yMeTb  OILIGHUBaThb  PHUCKH U
CBOEBPEMEHHO NPUHUMATh PEIICHUS
10 UX CHI)KEHUIO;

B) SMOILIMOHAIbLHBIN HUHTCIIICKT,

-yMETh OIIEpUpPOBAThH
MNOHATUAMU. PALUOHAIBHBIC,
HppauOHAJILHEBIC,
IOKa3aTelIbHbIC, CTCICHHBIE,
Jorapu@mMuyecKue,
TPUTOHOMETPUYECKHUE
YpaBHEHUSI W HEPABEHCTBA,
HUX CUCTEMBI,

-yMETh OTICpUPOBATH
MOHATUAMU:. MHOTOT'PaHHHK,
ceueHue MHOTOTpaHHHKA,
KyO, napajuieJenumnes,

npusMa, nupamuja, purypa u
MOBEPXHOCTh BpaIeHMs,
AJTUHIP, KOHYC, Tap, cdepa,
ceueHHs] (UTYpHI BpaIeHUs,

IUIOCKOCT, Kacaromascs
cdepbl, UWIMHIpA, KOHYcCa,
IUIOIIAb MOBEPXHOCTHU

MUPaMHJIbI, TPU3MBI, KOHYCA,
HWIMHIpPA, TIOWAAb cdepsl,

00BEM KyOa,
IPSIMOYTOJTBHOTO

napaieNenunena,

MUpPaMUIbI, MIPU3MBI,
WINHApPA, KOHYyca, IIapa;
YMEHHUE n300paxkaTh
MHOTOT'PaHHUKHU u
MOBEPXHOCTH BpAIICHUS, HUX
CeueHWss OT  PYKH, C
TIOMOTIIBIO YEePTEIKHBIX
UHCTPYMEHTOB "

9JICKTPOHHBIX CPEACTB; YMCTH
paciio3HaBaTb CHUMMCETPUIO B

IPOCTPAHCTBE; yMeTh
pacrio3HaBaTb  IPaBUJIbHbIE
MHOT'OI'PaHHMKH;

-yMETb OIIEpUpPOBAThH
HOHATUSIMH: PSIMOYTOJIbHAsS
cucrema KOOpJAMHAT,
KOOpJAMHATBl TOYKH, BEKTOP,
KOOpPJIUHATHI BEKTOPA,
CKaJsIpHOE  NPOU3BEICHHE,
yrol  MEXIy  BEKTOpaMmy,
cyMMa BEKTOPOB,

IPOM3BEICHUE BEKTOpa Ha
YHCJI0; HAXOAUTH € MOMOILBIO
U3y4YEHHBIX dopmyn
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Mpeanoaaratomum
c(hOpMHPOBAHHOCTE:

BHYTPEHHEMN MOTHBAIUU,
BKJIFOYAIOLICH CTPEMIJICHHE K
JOCTHOKEHUIO €AMW YCIeXxy,
ONTUMU3M, WHUILIMATUBHOCTb,

YMEHHE JEHCTBOBAT,
CBOMX BO3MO>KHOCTEH;
-AMIIATHH, BKITIOYAIOIICH
CIIOCOOHOCTH IIOHUMATh
SMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTHIBATh €0 MPHU OCYIIECTBICHUHU
KOMMYHUKAIIMH, CHOCOOHOCTh K
COYYBCTBHIO U COTIEPEIKUBAHHIO;
-COIMATbHBIX HaBBIKOB,
BKJTFOYAIOIIUX CIIOCOOHOCTH
BBICTPAMBATh OTHOIIEHUS C IPYTrUMU
JTOIbMU, 3a00TUTBHCSA, TPOSBISTH
WHTEpEC U pa3peniaTb KOHQIUKTHI

ucxoasa U3

KOOPAWHATLL CCPCANHBI
OTpE3Ka, PACCTOSHHE MEKIy
ABYMS TOUKaMU

OK 04. PaboTaTts B
KOJIJICKTUBE U KOMaH/E,
3¢ deKTUBHO
B3aHMO/ICHCTBOBATH C
KOJIJIETaMH,
PYKOBOJCTBOM,
KIUEHTaMH

TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOSTEILHOCTH "
CaMOOTIPEICTICHUIO;

-OBJIaJICHWE  HaBBIKAMH  Y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM H
COLIMAJIEHOM JEATENBHOCTH;
OsgnageHue YHUBEPCATbHBIMHU
KOMMYHUKATHBHBIMU JCHCTBUSMU:
0) coBMecTHas ACSITEIHHOCTD:

- IOHMMAaTh M  HCHOJIB30BAaTh
MPEUMYIIECTBa KOMaHJTHOM u
WHIUBUTyaJIbHOU pabOTHI;
-IpUHUMATh  IIeIM  COBMECTHOU
NeSTeIbHOCTH, OPraHU30BBIBATH |
KOOPJAUHHUPOBATh JICHCTBHUS IO €€
JOCTHIKEHHIO: COCTABIIATE IJ1aH
JNEUCTBUM, paclpenessaTh PO C
y4eTOM MHEHHI YYaCTHHKOB,
o0CcyXJaTh pe3ylbTaThl COBMECTHOU
paboTHI;

-KOOPJIMHUPOBaTh W  BBINOJHATH
paboTy B YCIOBHUSX pe€aJbHOTO,
BUPTYQJIBHOTO ¥ KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS,

-OCYILIECTBIISITh IMO3UTHBHOE
CTpaTernyecKoe MIOBEJICHUE B
Pa3IMYHBIX CUTYallUsSX, MPOSIBIATH
TBOPUYECTBO M BOOOpa)keHHE, OBITh
WHHIUATHBHBIM.

OgnaacHue YHUBEPCATbHBIMU
PETYISITUBHBIMU JCHCTBHUSIMH:

I') IPUHATHE ce0s U APYTUX JHOCH:
-IIPUHUMATh MOTHBBI M aPTyMEHTHI
OpYTUX  JIOJeH  T[pu  aHajau3e

-yMeTh OTIepUpOBaTh
MIOHATUSAMU: CITy4aiHBINA
OTBIT U CiIydyailHOE COOBITHE,
BEPOSITHOCTh CIIy4aitHOTO
COOBITHSI; YMETh BBIYHCIISTH

BEPOSTHOCTD c
UCTIOJIb30BaHUEM
rpaduYecKux METOJIOB;
MIPUMEHSATH bopmyIbl
CIIOKCHUSI W YMHOXCHUS
BEPOSITHOCTEM,
KOMOWHATOpHBIC (aKThl U
GopMyNnbl  TIpH  pEIICHUU
3ajay; OIICHUBATh
BEPOSTHOCTH peabHbBIX
COOBITUH; 3HAKOMCTBO  CO
CIIyUailHBIMU  BEJIMYUHAMU;

YMCHHUEC NNPUBOAUTDH ITPUMCPBI
IIPOsABJICHHA 3aKOHA OOJIBIIINX

guceJl B NPUPOJIHBIX U
0OIIIECTBEHHBIX SBICHUIX;
-yMeTh C¢BOOOIHO
OTIEPUPOBATH MIOHATUSIMU:
CTENCHb c IEIBIM
MMOKa3aTeyeM, KOpEHb
HATypalbHOMI CTEIICHH,
CTENEHb C palMOHAIbHBIM
MOKa3aTelieM, CTENEHb C
JEeUCTBUTEIILHBIM
(BEIIECTBEHHBIM)
IMOKa3aTeyeM, norapudm
YHuCla, CHUHYC, KOCHUHYC U
TaHT'€HC MIPOU3BOJILHOTO
Yypcna;
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Pe3yIbTaTOB ACATEILHOCTH;
-PU3HABATh CBOE TPAaBO U MPABO
JPYTUX JIFOJICH Ha OITUOKH;
-pa3BUBaTh CIIOCOOHOCTh TOHMUMATh
MUp C TIO3UIUH JPYTOTO YeIOBEKa

-yMETh CBOOOJHO

OTIEpUPOBATH HOHSATHSIMHU:
rpa¢puk GyHKIUH, OOpaTHAs
byHKIHS, KOMIIO3ULHS
byHKIUH, JUHENHAs
byHKIHA, KBaJIpaTUYHAast
GyHKIMS, CTEIIEHHAas
GyHKUIMS c LEJIBIM
IIOKa3aTeleM,
TPUTOHOMETPHUYECKHE
GyHKUIMH, oOpaTHbIE
TPUTOHOMETPHUYECKHE

GyHKIIMK, TIOKa3aTelbHas |
norapumuueckas (QyHKINH;
YMETb  CTPOUTh  TIpauKu

GyHKUIMH, BBINOJIHATH
npeoOpa3oBaHusi  rpaduKoOB
INZEINIVIH

-YMCTb HCIIOJIBb30BaTh

rpapuxkn  QyHKIUE A
U3YYEHHs  TPOIECCOB U
3aBUCUMOCTEN NpU pPELICHUU
3aa4 W3 JPYrux Yy4eOHBIX
NPEIMETOB M U3 pPealbHOMN
KU3HU; BBIpAXaTh
dbopmynamu 3aBUCUMOCTH
MEX1y BEJIMYNHAMU;

-CBOOOTHO OTIEPUPOBATH
MOHSATHUSIMH: YETHOCTh
GyHKIMY,  TIEPUOJUYHOCTH
(GyHKIMU, OTPaHUYCHHOCTH
byHKIIUY, MOHOTOHHOCTb
byHKIINH, AKCTPEMYM
byHKIIMKA, HauOoJbliee |
HaMMECHBIIICEe 3HAYCHUS
(GYHKIIMM Ha TMPOMEXKYTKE,
yMETh MIPOBOJTUTH
uccliieioBaHue (pyHKIINU;

-yMeTh UCTIOJIb30BaTh
CBO¥iCTBa u rpaduku

byHKIMA  UIsT pelIeHus
YpaBHEHUN, HEPaBEHCTB U
3aJay C napaMmeTpamu;

n300paxkaThb Ha
KOOPAWHATHOM  MJIOCKOCTH
MHO>KECTBa peleHui

YpaBHEHM, HEPABEHCTB U UX
CUCTEM

OK 05. OcymiecTBasiTh
YCTHYIO ¥ TUCHbMEHHYIO
KOMMYHHKAITUIO Ha
roCy/IapCTBEHHOM
SI3BIKE C YYETOM

B obmactu 3CTETHYECKOTO
BOCIIUTAHUS:

- ACTETUYECKOE OTHOIICHUE K MUY,
BKIIIOUYAsl 3CTETHKY OBITA, HAYYHOTO
U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,

-yMETb OIIEpUpPOBAThH
HOHATUSMHU: cpenHee
apupMeTHyecKoe, MeJIuaHa,
HauOoJiplllee M HaMMEHBIIIEe
3HAYEHMS, pasmax,

12




0CcoOeHHOCTEH
COIMATILHOTO 1
KYyJIbTYPHOI'O
KOHTEKCTa

TpyAa U OOIIECTBEHHBIX OTHOIIICHUH;
- CHOCOOHOCTH  BOCIPUHHMATH
pas3uyHbIe BHUIBI HCKYCCTBA,
TPaIUIIMd U TBOPYECTBO CBOETO H
JIPYTUX HapoJIOB, OINYIIATh
AMOLMOHAJILHOE BO3JCHUCTBHE
UCKYCCTBA,

- yOeXKJIEHHOCTh B 3HAYMMOCTHU JIJISt
JINYHOCTH i obmecTBa
OTEYECTBEHHOT'O u MHPOBOTO

HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX
TpaJuLIH U HAPOJHOTO TBOPUYECTBA;
- TOTOBHOCTh K CaMOBBIPAXEHHUIO B
pa3HbIX BUJAX UCKYCCTBA,
CTpEMJICHHE TMpOSBISATH KadyecTBa
TBOPYECKOM JINYHOCTH;

OBnanenue YHUBEpCAIbHBIMU
KOMMYHUKAaTUBHBIMU JEHCTBUSIMU:

a) oOmieHue:

- OCYIIECTBIISITh KOMMYHUKALlUHU BO
Bcex chepax KHU3HU;

- pacmo3HaBaThb  HeBepOalbHbIE
cpencTBa oO0IIeHu, MOHHUMATh
3HaUE€HUE  COLMUAIbHBIX  3HAKOB,
pacro3HaBaTh MPENOCHIIKI
KOH(IMKTHBIX CUTYyallUH U CMSr4aTh
KOH(JIUKTHI,

- Pa3BepHYTO M JIOTMYHO H3JIaraTh
CBOIO TOUKY 3pEeHMUs c
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

qucnepcus, CTaHJapTHOE
OTKJIOHEHUE YHCIJIOBOTO
Habopa; yMEHUE U3BJICKATh,
UHTEPIPETUPOBATH
uH(pOpMaLHIo,
IIPEJICTaBICHHYIO B
Tabnuiax, Ha JauUarpaMmmax,
rpajdukax, OTPAKAIOIILYIO
CBOMCTBA peanbHBIX
MPOLIECCOB 51 SIBJICHUN;
NPEACTaBIATh MHPOPMALIUIO
C IOMOIIbI  TabmuI H
Jarpamm; UCCIIEI0BATh
CTATUCTUYECKUE JIaHHBIC, B
TOM 4HCIE C NPUMEHEHUEM
rpadUYecKux  METOJIOB U
AJIEKTPOHHBIX CPE/ICTB;
-yMeTh OTIepUpOBaTh
MOHSATUSAMH: TOYKA, TpsSMasd,
IUIOCKOCTh,  IPOCTPAHCTBO,
JIBYTPaHHBIN yroi,
CKpelllUBaloIIuecs MpsMbIe,
NapajuIeIbHOCTh U
MEePIEHANKYIIPHOCTD
NPSIMBIX U IJIOCKOCTEH, yrou
MEXAYy  NOpSAMBIMH,  YTOJ
MEXKITY NpAMOi u
IJIOCKOCTBIO, YrOJl  MEXIy
IJIOCKOCTSIMU, PAacCTOSIHUE OT

TOYKH J0 IIJIOCKOCTH,
pacCcTosIHNEC MCIKOY
MIpsIMbIMU, paccTosAHuE

MCKIY MIIOCKOCTSAMM,

-yMETh HCIIOJIb30BaTh IPU
pelieHUH 3a/la4  HM3y4YCHHBIC
(bakThl u TEOPEMBI
TUIAHUMETPHH, yYMEHHE
OIICHUBATh pa3mepsl
00BEKTOB OKpYIKaIOIIero
MUpa

OK 06. ITposiBisTH
IpakJIaHCKO-
MaTPUOTHIECKYIO
MTO3HIIUIO,
JI€MOHCTPUPOBATh
OCO3HAHHOE TOBEJICHHE
Ha OCHOBE
TPaIUIIMOHHBIX
00I1IeYeIIOBEUECKUX
LICHHOCTEH

- OCO3HaHUe oOyuaroumMucs
poccuiicKon Tpa)KJIaHCKOM
UJEHTUYHOCTH;

- IIeJICHANpaBIEHHOE  pa3BUTHE

BHYTpeHHeﬁ IO3HUIUH JIMYHOCTHU Ha

OCHOBE JIyXOBHO-HPABCTBEHHBIX
LEHHOCTeEN HaponoB Pocculickoit
®denepaunu, HCTOPUYECKHUX u

HaIlMOHAJBHO-KYJIbTYPHBIX
Tpaguuui, (GOPMHUPOBAHUE CHUCTEMBI
3HAUYUMBIX  LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK  AHTUKOPPYHNLHUOHHOIO
MHUPOBO33PEHU, IIPaBOCO3HAHUS,

- yMeTh peliaTh TEKCTOBBIE
3a/1a4u pPa3HbIX THUIOB (B TOM
YKUCJI€ HAa MPOUEHTHI, J0JU U
4acTu, Ha JBUKEHHE, padoTy,
CTOUMOCTb TOBAapOB U YCHYT,
HAJIOTH, 3aJadyd M3 00JIacTH

yIpaBJIeHUs  JIUYHBIMH U
CEMENHBIMU duHaHCAMM);
COCTaBJIATh BBIpa)KEHUS,
YpaBHEHMsI, HEpPaBEHCTBA H
UX CHCTEMBbI 10 YCIOBHUIO
3a7a4d, UCCIIE/I0BaTh
MOJlydeHHOE  pelleHHe U
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JKOJIOTUYECKON KYyJIbTYpBI,
CIIOCOOHOCTH  CTaBUTh IEINH U
CTPOUTD ) KU3HCHHBIC IIJIAHBI;

B yvactu rpaxk1anckoro BOCIUTAHHUS:

-0CO3HaHUE CBOUX
KOHCTUTYIIMOHHBIX IpaB u
00s13aHHOCTEH, yBa)XCHHE 3aKOHA U
IPaBONOPSIIKA;

-IIPUHATUC TpaaAUuIUOHHBIX
HanmMOHAJIbHbIX, O6HI€‘I€JIOBC‘ICCKI/IX
TYMaHHUCTHUYCCKUX u
ACMOKPATHICCKHUX HGHHOCTCI\/JI;
-I'OTOBHOCTbH IMPOTHUBOCTOATH
U/IC0JIOTUN IKCTpEMU3Ma,
HaI[MOHAJIN3Ma, KceHopoOuwu,
JAUCKpUMHHAIIUK TI0 COLUAJIbHBIM,
PEIMTUO3HBIM, PaCOBEBIM,
HallMOHAJIbHBIM IIPU3HAKAM,
-I'OTOBHOCTH BECTHN COBMCCTHYIO
ACATCIIBbHOCTD B HHTEpECax
IPaXKIaHCKOTO oO11ecTBa,

y4acTBOBaTh B CAaMOYIPABJICHUH B
0011e00pa3oBaTeIbHON OpraHu3alun
H JIETCKO-FOHOIIIECKHX
Opra"u3alusx;

-yMEHUE  B3aUMOJICHCTBOBATH
COLMAIBHBIMM ~ WHCTUTYTaMH
COOTBETCTBUU C UX (OYHKIUSIMHU
Ha3HAYCHHUEM,

-TOTOBHOCTh K TyYMaHHUTapHOU U
BOJIOHTEPCKOM JI€SITEILHOCTH;
MaTPUOTUYECKOTO BOCIUTAHHUS:
-COPMHPOBAHHOCTh  POCCHUHCKOM
rpaXK1aHCKOM HACHTUYHOCTH,
MaTpUOTU3MA, YBAKEHHUS K CBOEMY
HapoJy, 4YYBCTBA OTBETCTBEHHOCTH
nepen PonuHoM, ropaoctu 3a CBOM
Kpaii, cBoro Poauny, cBO#l A3BIK U

= W oo

KYJIbTYpy, NpPOLUIOE MU HACTOAIIEe
MHOTOHAIIMOHAJILHOT'O HapoJia
Poccun;

-IIEHHOCTHOE OTHOIIIEHUE K
rOCy1apCTBEHHBIM CHUMBOJIaM,
UCTOPUYECKOMY M INPUPOAHOMY

HACJIe/IUI0, MTaMATHUKAM, TPaIULIUAIM
HapojoB  Poccum, nmocTmKeHUsM
Poccun B Hayke, UCKYCCTBE, CHOPTE,
TEXHOJIOTUSIX U TPYHE;

-uaeiHas yOEKIEeHHOCTb,
TOTOBHOCTb K CIIY)KEHHIO U 3alIUTe
OteuecTBa, OTBETCTBEHHOCTh 3a €TI0
cyab0y; OCBOEHHbIE 00YyUYarOIUMUCS
MEKITPEIMETHBIE HOHATUS U

OLICHUBATh
MPaBI0I0I00HOCTh
pe3yJIbTaTOR;
- ymemb
NOHSMUAMU:
akcuoma,

onepuposams
onpeoeenue,
meopema,
creocmsue, ceoticmaeo,
NPU3HAK,  OOKA3AmMenbCmeo,
PAsHOCUNIbHbIE
Gopmynuposxu; ymemby
Gopmynuposams obpamuoe u
NPOMUBONONLONCHOE
ymeepycoenue,  npusooUnv
npumepvl U KOHMPNpUMeEpH,
UCNONb308aMb Memoo
Mamemamuyeckou UHOYKYuu;

npoeooums  00Ka3ameibHbvle
paccyscoenuss npu  peueHuu
3a0au, oyeHusamv
JIO2UYECKYI0  NPABUIbHOCHb
PaccyHcoenull;

-yMemb c80000HO
onepuposams  NOHAMUSIMU.
nOCIe008aMeNbHOCHIb,
apugmemuueckas
npozpeccusi,
2eomempusecKast
npoezpeccusi, beckoneuno
yowvigarowast
2eomempusecKas
npoepeccusi; ymemb
3a0a6amo
nOCIe008amenbHOCMU, 8 MOM
yucre c HOMOUBIO
PEKYPPEHMHBIX (YOPMYIL;
-yMemsb eblOUpams
nooxooswutl ~ mMemoo 0

peuteHus 3a0a4u; NOHUMAaHue
SHAYUMOCINU MAMEMAMUKU 8
uUsyyeHuu  NPUpooHvIX U
00U eCmeeHHbIX NPOYeccos U
A6NeHUl; ymembw
pacno3Hasams — NposieieHue
3AKOHO8  MAMEMAmuKu 6
ucxkyccmae, ymemb
npuUBoOUmMs npumepul
MamemMamu4eckux
OMKPLIMULL  POCCUUCKOU U
MUPOBOU  Mamemamuieckou
HayKu
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YHHUBEpCAIbHbIC Y4EeOHBIC ICHCTBUS
(perynsiTUBHBIC,  TIO3HABATEIbHBIC,
KOMMYHUKaTHBHBIE);

-CIIOCOOHOCTh HUX HCIIOJL30BaHUS B
MMO3HABaTEIbHON W COLIMAJIBHOM
MIPAKTHKE, FOTOBHOCTh K
CaMOCTOSITEIFHOMY  TUTAHHPOBAHUIO
U OCYIIECTBIICHUIO y4eOHOi
JIEATEIILHOCTH, OpraHu3aIu
yueOHOro COTPYAHMYECTBA C
MearoTHYeCKUMU  PaOOTHUKAMH U
CBEPCTHHKaMH, K YyYacTHIO B
MOCTPOCHUH WHIUBUIYTbHON
00pa3oBaTeIbHOM TPAaeKTOPUU;
-OBJIaJICHWE  HaBBIKAMH  Y4eOHO-
MCCIIEIOBATENBCKOM, TMPOEKTHON H
COIIMAJILHOM JeSITEIILHOCTH

OK 07. CopeiicTBOBaThH
COXpaHEHUIO
OKpYKalollle cpebl,
pecypcocOepeKeHunIo,
3¢ deKTUBHO
JNIEUCTBOBATL B
Ype3BbIYANHBIX
CUTYaIUIX

- HE IpHUHHUMATh I[GI\/JICTBI/H[,
MPUHOCSIIME BPEA  OKPYXKAOIIEH
cpene;

-yMeTh IIPOrHO3UPOBATH
He6HaFOHpI/I${THBIe OKOJIOTHYECKHUE
II0CIEACTBUA MpCAIIPUHUMACMBIX

JIENCTBHM, MPEJOTBPALLATD UX;
-pacIIMpUTh ONBIT  JEATEIBHOCTH
9KOJIOTMYECKON HAIPaBICHHOCTH;
-pa3pabarbiBaTh  IUIaH  pEIIEHUS
npoOJeMbl C  y4eToM  aHaju3a
UMEIONINXCS ~ MaTepUalbHBIX U
HEMaTEpUAIbHBIX PECYPCOB;
-OCYLIECTBIIATh LIEJICHANPABICHHBIN
IIOMCK IIEpeHOca CPEACTB U CIIocOO0B

necTBusl B MpodeCCHOHATbHYIO
cpeny;
-yMeTh  NEPEHOCUTHh 3HAHHUS B

IMO3HABATCIIbHYI0O W IPAKTHUUCCKYIO
obnactu KU3HCOACATCIIbHOCTH,
-IpeajiaraTtb HOBBIC IIPOCKTHI,
OLCHUBATH nacu C IIO3UIIMHN
HOBHU3HBEI, OPUT'MHAJIbBHOCTH,
HpaKTH‘IGCKOﬁ 3HA4YNMOCTH,

-AaBaTb OLCHKY HOBBIM CUTYyaAlU:IM,
BHOCHUTDH KOPPCKTUBbBI B
ACATCIbHOCTD, OIICHHUBATb
COOTBETCTBUC PE3YJIIbTATOB LECISAAM

-yMeTh OTIEpUPOBATH
TOHSATHUSIMH: byHKIHS,
HEIpepbIBHAS byHKLIHA,
MIPOM3BOIHAS,
nepBooOpasHas,
OIIpEEIECHHBIN HWHTErpall;
YMETb HAXOJIUTh
IIPOM3BOJIHBIE AIIEMEHTAPHBIX
GYHKIINH, UCTIONB3YS
CIPaBOYHBIE MaTepHalbl;

HCCIIEIOBaTh B MPOCTEHIIUX
CIyJasx byHKIUHA Ha
MOHOTOHHOCTb, HaxOJIUTh
HauOOIbIINE U HAaUMEHBIIINE
3Ha4YeHUsI (YHKIUH; CTPOUTH
rpagukd  MHOTOWIEHOB C
WCIIOJIb30BAHWEM  ammapara
MaTeMaTUUEeCKOTO  aHalIM3a;
MIPUMEHSITh MIPOU3BOIHYIO
Mpyd  pElIeHUuW 3ajJad  Ha
JIBIDKCHHE; penarhb
MPaKTUKO-OPUEHTUPOBAHHBIE
3aJa4d  Ha HaWOOJIBIIHNE U
HauMEHBIIME 3HAUYCHHUS, Ha
HAaxOXJIEHUE IMYyTH, CKOPOCTHU
1 YCKOPEHHS;
-YMETh
MOHSATHSAMH:
MIPOCTPAHCTBE,
burypsl B  TMPOCTPAHCTBE;
HCIOJIb30BaTh OTHOIIICHUE
IUIOMIAZIE TIOBEPXHOCTEN U
00beMOB  MOJIOOHBIX  (uryp
MIpU PELLICHUH 3a/1aY;

-yMETh BBIYHCIISATH
T€OMETPUYECKUE  BEIUYUHBI

OTIepUPOBATH
JIBIDKEHUE B
[IOJOOHEBIE
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(nmuua,  yroj,  IUIOLIA[b,
o0BeM, ILIOIAIb
IIOBEPXHOCTH), UCIIOJIb3YS
U3ydyeHHbIE  (QOpMYIBl U
METOJ1bI
IIK 5.3. AnantupoBarh | -rOTOBHOCTb K AKTUBHOMW | -IIPOM3BOJUTH pPacyeTbl II0
pa3paboTaHHbIE JESTEIbHOCTH TEXHOJIOTMUECKON M | ajalTallud  YHPaBISIOLIUX
yIpaBJISIOLIUE COLIMAJILHOM HaIIPaBJIEHHOCTH, | IPOIPAMM Ha OCHOBE aHAJIN3a
[IPOrpaMMbl HA OCHOBE | CIIOCOOHOCTH UHULMHPOBATh, | BXOJAHBIX JTAHHBIX,
aHaJIn3a BXO/HBIX IUIAHUPOBaTb M CAMOCTOSATENbHO | TEXHOJIOIMYECKON U
JTAHHBIX, BBINIOJIHATD TAKYIO JAESITEIbHOCTD; KOHCTPYKTOPCKOM
TE€XHOJIOTMYECKON U -MHTEpeC K pa3u4yHbIM cdepam | JOKyMEHTAIuu B
KOHCTPYKTOPCKOM npodeccuoHanbHOM NeSTEIbHOCTH, | COOTBETCTBUHU C MOJY4YEHHBIM

JOKYMCHTAIlUH B
COOTBECTCTBHH C
IMOJIYYCHHBIM 3aJIaHUCM

- CaMOCTOSITEIEHO
OCYIIECTBIIATH MO03HABATEIIHHYIO
ACATCIBbHOCTD, BBISBJIIATH HpO6J'ICMI)I,
CTaBUTh U (hopMynupoBaTh
cOOCTBEHHBIE o0pa3oBaTeNbHON
JACATCIIBHOCTH B CUTyallusAX

3alaHUEM
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2 CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3OBATEJbHOM JUCIIUILIVHBI

2.1. O6beM 0011e00pa30BATENBLHOI JUCHUILIMHBI M BUABI Y4e0HOI padoThI

IIpodeccuonaibHO-OPHEHTHPOBAHHOE COJEP:KAHUE PACCPEI0TOUEHO MO pa3jiesiam

Bua yueOHoi#i paGoThl

O0beM yacoB

[IpomexyrouHas arrectanus B popme 3K3aMeHa

O6beM 00pazoBaTENbHON MPOTPAMMBbl JUCIUILIAHBI 250
B TOM YHCJIE:
TEOPETUUYCCKUE 3aHATHUS 78
MPAKTUYECKHUE 3aHATHUS 156
IIpodeccronanbHO OPHEHTHPOBAHHOE COJIEPKAHUE 48
B TOM YHCJIE:
TEOPETUUCCKUE 3aHSATHUS 16
MIPAKTUYECKHUE 3aHITH 32
KoHncynbTammu 10
6




2.2. TemaTuvecKkuii MJIaH U Co/iepPKAHNE THCIUTNTHHBI

dopmMmupyemsle
Conepxanue yaeOHOTro MaTepralia (OCHOBHOE U MPOPECCHOHATBHO - Ob6BveM obmue u
HaunmeHnoBanue pas3zienoB u Tem
OPHEHTHPOBAHHOE), TAOOPATOPHBIE U IPAKTUUCCKUE 3aHATHUS 4acoB npodeccuoHaIbHbIC
KOMITCTEHITHH
1 2 3 4
1 cemectp
Paznen 1. IloBTopenne Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI 22 (4/4) OK 01
Tema 1.1. Copepxanue yueOHOro MarepuaJa: 4/2 OK 02
Ienpb u 3agaun MaTEMATUKU IpU | []ens u 3a0ayuu Mmamemamuku npu 0C80EHUU CREeYUATbHOCHIU. 2 OK 03
OCBOEHMH CIELMANBHOCTU. Uncna u | bazosvle 3nanus u ymeHuss no mamemamuxe 6 NPOPecCUOHATbHOU U 8 OK 04
BBIUMCIICHUS NO6CEOHEEHOL OesimenbHOCI. OK 05
JlelicTBUSL HaA IOJOXKUTEIGHBIME W OTPUIATENLHBIMH  YUCIAMH, C OK 06
OOBIKHOBEHHBIMH M JIECATUYHBIMU JAPOOSMHU. IIK 5.3.
JleiicTBHs co cTeneHsiMU, (GOPMYJIIbl COKPAIIEHHOTO YMHOKEHUSI.
IIpakTnyeckoe 3ansitue Ne 1 3HayeHWe MaTeMaTUKWA TIPU OCBOCHHH 2
crnenuanpaoctu CITIO
Tema 1.2. Conep:xaHue y4eOHOIro MaTepuaJa: 6
[IpoluieHTHBIE BHIYHCICHUSI. [IpocTeie TIPOLIEHTHI, pa3HbBICe CHOCOOBI WX BBIUMCICHUA. JIMHEHHBIE, 2
VYpaBHeHUs 1 HEPaBEHCTBA KBaJIpaTHBIE, IPOOHO-TMHEHHBIC YPaBHEHUS U HEPABEHCTBA.
IIpakTnueckoe 3ansTue Ne 2 IIpocTble MpPOIEHTHI, pa3HbIe CIOCOOBI MX 2
BBIYHCIICHUS
IIpakTnueckoe 3ansaTue Ne 3 JluHeilHble, KBaJpaTHbIE, IPOOHO-TUHEHHbBIE 2
ypaBHEHUS U HEPABEHCTBA
Tema 1.3. Coaepixkanue y4eOHOro MaTepuaa/mpogeccHoHATbHO- 6/6
[IpolieHTHBIEC BEIYHUCTICHUS B OpPHEHTHPOBAHHOE CO/IeP:KAHME:
npodeccHoHaNbHBIX 3a7a4ax [Ipoctbie ¥  CHIOXHBIE TPOUEHTHL.  [Ipoyenmmuvie  GulUUCNIEHUs 8 2
npoghecCuOHANbHBIX 3A0ayax.
IIpakTnueckoe 3ausitue Ne 4 Pewenue npakmuyeckux 3a0ad Ha npocmoie U 2

CJIOJKCHbLE NPOYEHNbL




MpakTuyeckoe 3amsitme Ne 5  [lpoyenmuvie  gviuucnenus: 8
npogecCuOHAIbHBIX 3a0ayax

Tema 1.4. Coaepikanue yueOHOro MaTepuaJa: 6
Pemrenne 3anau. Bxonnon Boruncnenus u npeoOpa3oBaHus. YpaBHEHHUS U HepaBeHCTBA. ['eomeTpus Ha 2
KOHTPOJIb. IJIOCKOCTH.
IIpakTuyeckoe 3ansaTue Ne 6 Boruncienus u npeoOpa3zoBaHus. YpaBHEHHUS 2
U HEpaBeHCTBA. ['eoMeTpus Ha MJIOCKOCTU
IIpakTnueckoe 3anatue Ne 7/ Pemenue 3amad. BxonHoil KOHTpoOIb 2
(koHTpoJIbHAs paboTa)
Pasnes 2. OcHoBblI TpUroHomeTpuu. Tpuronomerpuyeckue GyHKIUUH 36
Tema 2.1. Cojaep:kanue yueOHOro MaTepuaJa: 6 OK 01
Tpuronomerpuueckue Gpynkuuu | Pagnannas mepa yrma. [loBOpOT TOYKM BOKPYr Hayajia KOOP/AWHAT. 2 OK 02
MIPOU3BOJIBHOTO YIJIA, YUCia OnpeneneHne cHHycCa, KOCHHYCa, TaHT€HCA M KOTAHIE€HCAa. 3HAaKW CHHYCA, OK 03
KOCHHYCA, TAHI€HCAa M KOTAaHI'€HCa IO YETBEPTSIM. 3aBUCHMOCTb MEXIY OK 04
CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaHT'€HCOM OJHOTO U TOTO K€ yIJIa. OK 05
IIpakTHyeckoe 3anaTue Ne 8 Panqnannas mepa yria. IToBopoT Touku BOKpyr 2
Hayasa koopauHat. OnpeneseHne CHHyca, KOCHHYCA, TAHI'€HCA U KOTAHI€HCa
IIpakTnyeckoe 3ansTue Ne 9 3HakuM CUHyca, KOCHMHYyCa, TaHT€HCa U 2
KOTAQHI'€HCAa II0 YETBEPTAM. 3aBUCHUMOCTb MEXKIY CHHYCOM, KOCHHYCOM,
TAHI'€HCOM M KOTaHI'€HCOM OJITHOTO M TOTO XK€ yIJia
Tema 2.2. Conep:xaHue y4eOHOIr0 MaTepuaJa: 4
OcHOBHBIE TPUTOHOMETPUYECKUE | TpUroHOMETpUYeCKHe TOKIECTBA. ITpeoOpa3oBanus IIPOCTEHIINX 2
TOKJIECTBA TPUTOHOMETPUUYECKUX BhIpakeHU. CHHYC, KOCUHYC, TAHT€HC U KOTaHIE€HC
YIJIOB 0. U —QL.
IIpakTtuuyeckoe 3ansTme Ne 10 TpuroHomerpuyeckue TOXKIECTBA. 2
[IpeoOpa3oBaHus NpocTEHIINX TPUTOHOMETPUUYECKHX BbIpaxkeHud. CuHYC,
KOCUHYC, TAHI'€HC ¥ KOTAHT'€HC YIJIOB O U —(.
Tema 2.3. Conep:xaHue y4eOHOTr0 MaTepuaJa: 6
Tpuronomerpuueckue GpyHknuy, | O6nacTh OMpeAENeHHS W MHOXECTBO 3HAYEHHH TPUTOHOMETPUYECKHX 2
uX CBOiicTBa U rpaduku (b yHKIIHIA.
YérHOCTh, HEYETHOCTh, MEPUOJUYHOCTH TPUTOHOMETPUUECKUX (DYHKIIMHA.
CoiictBa u rpaduku GyHKIHE Y = COS X, Y = Sin X, Yy = tg X, Y = ctg X.
Cxarue 1 pacTshkeHHe Tpa@uKOB TPUTOHOMETPUYECKUX ()YHKIMHA.
[TpeobpazoBaHue rpaKOB TPUTOHOMETPUUECKUX (PYHKIIHMHA.
IIpakTuyeckoe 3ansitne Ne 11 CpoiicTBa 1 rpaduku QyHKIMHA y = oS X, y = 2




sin X, y=tg X, y = ctg X

IIpaktuyeckoe 3anaTme Ne 12 Cxarue u pacTshkeHHe rpadukoB 2
TPUTOHOMETPUUECKUX GyHKIMH. ITpeobpazoBanue rpauKoB
TPUTOHOMETPUYECKHUX (PYHKITHIA
Tema 2.4. Cojaepikanue yueOHOro MaTepuaJa: 4
OOpatHble TpuroHoMmerpuueckue | OOparHbie TpUroHOMeTprudeckrne GyHKiuu. X cBOHCTBa U rpauKH. 2
GyHxmmn IIpakTuuyeckoe 3anaTue Ne 13 OOpatHbie TpUTOHOMETpUYECKHE (DYHKIIHH. 2
Wx cBoiicTBa u rpaduku
Tema 2.5. Cojaep:kanue yueOHOro MaTepuaJa: 10
Tpuronomerpudeckue ypaBHeHUs U | YpaBHeHHe COS X = a. YpaBHeHue Sin X = a. YpasHenue tg X = a, ctg X = a. 4
HEpPAaBEHCTBA Pemrenne TpUroOHOMETPUYECKUX YPaBHEHHM OCHOBHBIX THIIOB: IPOCTEHIINE
TPUTOHOMETPUUECKUE YpaBHEHUS, CBOJSLIMECS K KBaJpaTHBIM, pellaeMble
pa3ioKeHueM Ha MHOKHUTEIH, OAHOPOIHBIE.
[IpocTeimre TpUrOHOMETPUYECKNE HEPABEHCTBA.
IIpakTnueckoe 3anaTue Ne 14 YpaBHeHue cos X = a. YpaBHEHHUE Sin X = a. 2
YpaBHeHue tg x =a, ctg x =a
IIpakTnyeckoe 3ansaTue Ne 15 PemieHre TpUroHOMETPUYECKUX YPaBHEHUI 2
OCHOBHBIX  THUIIOB:  HIPOCTEHIIME  TPUTOHOMETPUYECKUE  ypaBHEHUS,
CBOJAIIMECS K KBaJAPAaTHBIM, pPEIIAeMbIC PA3JIOKEHHUEM Ha MHOXHUTENH,
OJTHOPOTHbIE
IIpakTnyeckoe 3ansaTme Ne 16 Ilpocteiiiue TPUTOHOMETPUUYECKHUE 2
HEpaBEHCTBA
Tema 2.6. Conep:xaHue y4eOHOIro MaTepuaJa: 6
Pewrenue 3agau. OcHOBBI [IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAKECHUM. Pemenne 4
TPUTOHOMETPHUH. TPUTOHOMETPUYECKMX YPAaBHEHHUH M HEpaBEHCTB, B TOM 4HCJIE C
Tpuronomerpuueckue GyHKIMHU | UCIIOJIL30BAHUEM CBOMCTB (DYHKIIH.
IIpakTnueckoe 3ausitue Ne 17 IIpeoOpazoBaHue TPUTOHOMETPUUYECKUX 2
BbIpa)XeHUil. PerieHne TPUroHOMETPUYECKUX YpPaBHEHMH U HEpPaBEHCTB, B
TOM YHCJI€ C UCIIOJIb30BaHNEM CBOMCTB (DyHKIMI (KOHTpOJIbHAs paboTa
Pa3nen 3. Crenenn u kopuu. CTeneHHasi, NoKa3aTeJibHAsA U JorapupMudeckas PyHKIHH 40 (2/4) OK 01
Tema 3.1. Coaepikanue yueOHOro MaTepuaJa: 3 OK 02
Crenennas QpyHkuus, e€ cBoicTBa. | [ToHsTHE KOPHS N-0if CTENEHW W3 JEHCTBUTENHLHOrO uucia. OYHKIUH Y = 1 OK 03
IIpeobpasoBamie BEIpOKCHHIT C Vx, wux csoiictrBa u rpapuku. CBoiicTBa KOpHA N-oif cTemeHwu. OK 05
KOpHAMHU N-0H CTETEHN [IpeobpazoBaHue HPPALMOHATBHBIX BBIPAKEHHH. OK 07
IIpakTuyeckoe 3ansitne Ne 18 IlpeoGpazoBanue BbIpa)XeHUI ¢ KOPHSAMH N- 2 TIK 5.3,




Oli cTereHn

Tema 3.2. Coaepikanue yueOHOro MaTepuaJa: 5
CBoiicTBa cTEnEHU C [TonsiTHE cTENeHu ¢ parMoHaIbHBIM MoKazareneM. CreneHHbIe QYHKITUH, HX 1
palMOHAIBHBIM U ACHCTBUTEIBHBIM | CBOMCTBA M I'PAPUKH.
[IOKa3aTeIsIMU IIpakTnueckoe 3ansaTue Ne 19 CpolicTBa CTENEHU C palOHAIBHBIM U 2
JIEMCTBUTENBHBIM NT0KA3aTEISIMU
IIpakTnueckoe 3ansitue Ne 20 IlpeoOpa3oBaHue BBIpaXEHUH C 2
palMoOHaIbHBIM U IEHCTBUTEIBHBIM NIOKA3aTENISIMHU
Tema 3.3. Conepxxanue y4eOHOro MarepuaJa: 4
Pemrenne nppanmoHaIbHBIX PaBHOCWIIBHOCTH HpPAIMOHAIIBHBIX YpaBHEHUN. METOIbI UX pEIICHUS. 2
yYpaBHEHHI IIpakTnueckoe 3ansitue Ne 21 PenieHue uppanioHaibHbIX YpaBHEHUN 2
Tema 3.4. Copep:xaHue y4eOHOro MaTepuaJa: 8
[TokazarenpHas QyHKIHA, €€ CreneHb ¢ MPOU3BOJBHBIM JIEMCTBUTEIBbHBIM MOKa3zaTeneM. OrnpeneneHue 2
cBoucTBa. [lokaszarensbHble MOKa3aTeNbHOM (QYHKIMM U €€ CcBOicTBa. 3HAaKOMCTBO C IPUMEHEHHEM
YpPaBHEHUS U HEPABECHCTBA nokazatenpbHoM (yHKIMH. PemieHne moka3aTeNbHBIX YpaBHEHHH METOI0M
YpaBHHUBAHHS TIOKa3aTeJIed, METOJOM BBEACHUS HOBOW IEPEMEHHOM,
(GyHKIIMOHATBHO-TpaQUUECKUM  MeTOJOM.  PemieHne — moka3aTesbHBIX
HEPABEHCTB.
IIpakTnyeckoe 3ansaTue Ne 22 CreneHb C NPOU3BOJIBHBIM JCHUCTBUTEIIHBHBIM 2
nokazarenem. OnpenesaeHue nokasareIbHONH QYHKIIMKA 1 €€ CBOMCTBA.
IIpakTnyeckoe 3ansaTue Ne 23 PenieHue mnokaszaTelbHBIX YpaBHEHUM 2
pa3JIMYHBIMU METOIAMHU
IIpakTnyeckoe 3ansitue Ne 24 PenieHre noka3areabHbIX HEPABEHCTB. 2
Tema 3.5. Conep:xaHue y4eOHOIr0 MaTepuaJa: 5
Jlorapudm yucna. Jlorapudm yucna. Coiicta sorapupmos. Onepanust JorapuMUpOBaHUSI. 1
CaoiicTBa JOorapu(pmMoB IIpakTnueckoe 3ausiTue Ne 25 Jlorapudm uncna. CoiicTBa jorapudmMon 2
IIpakTnueckoe 3ausaTue Ne 26 IIpeoOpa3oBanue BbIpaKEHH, COAEPKALTUX 2
JorapudMbl
Tema 3.6. Coaepikanue y4eOHOro MaTepuaJa: 5
Jlorapudmuueckas Gynknus, eé | Jlorapupmuueckas dyHkums u e€ cpoiictBa. [loHsATHE TOTapupMUUECKOTO 1
cBoiictBa. Jlorapupmuueckue ypaBHeHus. Omnepanus NOTEHUHUPOBAHUA. TpU OCHOBHBIX METOJA PELICHHUS
YPaBHEHUS, HEPABEHCTBA JorapupMHUUECKUX  ypaBHEHMiI: (QyHKUHMOHAIbHO-IpaUUeCKul, MeTO]
MOTEHIIUPOBAHUS, METOJI BBEIECHUS HOBOW mnepemeHHOM. Jlorapudmuyeckue
HEPABEHCTBA.
IlpakTuyeckoe 3ansatue Ne 27 Pemenue jorapuMHUUECKUX YpaBHEHHH. 2




Tpu OCHOBHBIX METO/Ia PEUICHHUs JTOTapu(PMUIECKUX YpaBHEHHHA

IIpakTHyeckoe 3ansitue Ne 28 Pemenue norapuMUuecKiX HEPABEHCTB 2
Tema 3.7. Coaepixkanue y4eOHOro MaTepuajia/mpogeccuoHAIbHO- 6/6
Jlorapu¢msl B IpUpOJE ¥ TEXHUKE | OPHEHTHPOBAHHOE COJEPKAHNUE:
[Ipumenenne norapudma. Jlorapudmuueckas crnmpans B npupoxe. Eé 2
MaTE€MaTHYECKHE CBOMCTBA.
IIpakTnueckoe 3anaTue Ne 29 [lpumenenue nocapugmos 8 npupooe u 2
mexHuKe
[MpakTuueckoe 3ansatTue Ne 30 Jlocapughmuueckas cnupane 6 npupooe u eé 2
MamemamuyecKkue ceoUCmaa
Tema 3.8. Conepxxanue y4eOHOro MarepuaJa: 4
Pemrenne 3agau. Crenennas, CrenenHasi, moka3zarenpHas U Jorapupmuyeckas ¢yHkuuu. Perienue 2
MoKa3aTeiabHas U YpaBHEHUM.
norapugmuueckas GyHKIUU
IIpakTuyeckoe 3ansitue Ne 31  CreneHHas, TMoOKa3zaTelbHas U 2
norapudmuueckas GyHkiun. Pemenue ypaBHeHni (KOHTposibHas paboTa)
Paznen 4. IlpousBoanast u neppoodpasHas GyHKIHH 58 (2/6) OK 01
Tema 4.1. Conep:xaHue y4eOHOro MarepuaJa: 12 OK 03
[Monsrue npounsBoaHoi. @opmynsl | [Ipupamienue aprymenta. [Ipupamienne GpyHKuud. 3agadd, TPUBOJIALIME K 4 OK 04
u npasuia Au(HepeHIUPOBAHUS | MOHATHIO MPOU3BOHOM. OmnpenesieHne MPOU3BOIHON. AJTOPUTM OTHICKAHHS OK 06
IPOM3BOIHOM. DopMybI i depeHpoBaHus. Ipasuna OK 07
muddepeHupoBaHmsL. IIK 5.3.
2 ceMecTp
Tema 4.1. IIpakTuyeckoe 3ansitue Ne 32 PemeHwe 3agad  Ha ONIpeAciiCHUE 2 OK 01
[Tonarue npousBogHON. POpMyINbl | IPOU3BOIHON OK 03
u npasuia auddepenuuposanus | lpakruyeckoe 3ansiTue Ne 33 Tlpumenenue Gopmyi audhepeHInpOBaHHS 2 OK 04
IIpakTnueckoe 3ausitue Ne 34 [lpumenenue popmyn nuddepeHnrpoBanus 2 OK 06
IMpakTuyeckoe 3ansitue Ne 35 [lpumenenwe Gopmya H  [pPaBHUI 2 OK 07
mddepeHnpoBanus IIK 5.3.
Tema 4.2. Coaepikanue yueOHOro MaTepuaJa: 3
[TonsTHE O HEPEPBIBHOCTH [Tonsitne HenpepwiBHOU GyHKIUU. CBOMCTBA HeNpepbIBHOW (yHKIHH. CBS3b 1
¢byHKIMU. MeTo1 MHTEpBAaJIOB MEXJly HENpephIBHOCTbIO M AuddepeHIupyeMocTbio (YHKIUMU B TOUKE.
AJITOPUTM peleHHsI HEPaBEHCTB METOJJOM MHTEPBAJIOB.
IIpakTnueckoe 3ansaTue Ne 36 AnropuT™m penieHHsi HEPAaBEHCTB METOJOM 2




WHTEPBAJIOB

Tema 4.3. Coaepikanue yueOHOro MaTepuaJa: 5
I'eomerpuyeckuil n Gusudeckuil | ['eoMeTpUYECKHUIA CMBICT MPOU3BOIHON (YHKIIMH — YrIIOBOU KO3(DPUIMEHT 1
CMBICJI IIPOU3BOTHOM KacaTeJIbHON K rpauKy QYHKIIMH B TOUKE. Y paBHEHHE KacaTeIbHON K
rpadpuky (yHKOHH. AJTOPHUTM COCTABJICHHSI YpaBHEHHs KacaTeNbHOW K
rpaduky dyHkimn y = f(x).
IIpakTnueckoe 3ansTme Ne 37 Pemienue 3amay Ha TeOMETPUYECKUI U 2
(bUBUYECKUN CMBICI MPOU3BOTHOM
IIpakTnueckoe 3ansaTHe Ne 38 3HaueHue MaTeMaTUKH TPU OCBOCHHUU 2
cneruansHoctu CI1O
Tewma 4.4. Conepxxanue yueOHOro MarepuaJa: 6
Mounotonnocts Qynkuun. Toukn | Bospacrtanue u yobiBaHne GyHKIIUH, COOTBETCTBHE BO3PACTAHUS M YOBIBAHHSI 2
JKCTpEMyMa (yYHKIMM 3HAaKY IPOU3BOIHON. 3a/1a4ll HAa MAaKCUMYM U MUHUMYM. AJITOPUTM
uccienoBaHuss (QYHKIMM W TOCTpoeHus e€ rpaduka C IOMOIIBIO
IIPOU3BOTHOM.
IIpakTnueckoe 3ansitue Ne 39 Penenue 3ajau Ha MOHOTOHHOCTh (DYHKITUU 2
IIpakTnyeckoe 3ansaTue Ne 40 HaxoxaeHue Touek 3kcTpeMyma 2
Tema 4.5. Conep:xaHue y4eOHOro MmarepuaJa: 5
UccnenoBanue GyHKIUN 1 HccnenoBanue GyHKIIMM HA MOHOTOHHOCTD U TTIOCTPOEHHUE TPaHKOB. 1
NOCTpOEHUE rpadukon IpakTuyeckoe 3ansitue Ne 41 VcciaemoBanwe (QyHKIMI M MOCTPOCHUE 2
rpauKoB
IIpakTuyeckoe 3ansitue Ne 42 lcciaemnoBanwe (QyHKIMH M MOCTPOCHHUE 2
rpauKoB
Tewma 4.6. Conep:xaHue y4eOHOIro MaTepuaJa: 3
HaubonsbIiee u HauMeHblee Haxoxnaenue HaumOONbIIET0O Y HAUMEHBIIETO 3HAYEHUN  (QYHKLHNH, 1
3HaueHUs GYHKIUU NOCTpOCHHE TpaUKOB C HCIOJB30BAHUEM arapara MaTeMaTH4YeCKOro
aHaJIM3a.
IIpakTnueckoe 3ansaTue Ne 43 HaxoxxaeHne HauboOIbIIEr0 U HAUMEHBIIIETO 2
3Ha4eHUH QyHKIHI
Tema 4.7. Coaepixkanue y4eOHOro MaTepuaa/mpodeccuoHATbHO- 8/8
HaxoxzaeHne onTuMalbHOTO OPHEHTHPOBAHHOE CO/lCPIKAHME:
pe3yapTaTa ¢ IOMOILBIO Haumenbiiee n HanOoJblee 3HaUeHHE (PYHKINU. 2
NPOU3BOHOM B MPAKTHYECKHX IIpakTnueckoe 3ansatue Ne 44 Haxooicoenue onmumanibHo2o pe3yivmama ¢ 2
3aladax NOMOUBIO NPOU3BOOHOU 8 NPAKMUYUECKUX 3A0a4aX
IIpakTuyeckoe 3ansaTue Ne 45 Haxoorcoenue onmumanvno2o pesyibmama c 2




NOMOULbIO npou3eodn0ﬁ 6 NPAKMuU4YeCKUux 3a0a4ax

IIpakTnueckoe 3ansaTue Ne 46 Haxoowcoenue onmumanbrHo2o pe3yiomama c
NOMOWbI0 NPOU3BOOHOU 8 NPAKMUYECKUX 3A0aYax

Tema 4.8.
[lepBooOpa3nas hyHKIUH.
[IpaBuia HaxoKaeHUS
nepBoOOpa3HBIX

Conep:kanue y4e0HOr0 MaTepuaJia:

O3HakoMIIEHHE C TOHATHEM MHTETpalla U IepBOOOpa3HON Ui GYHKIUH Y =
f(x). Pemenwe 3amad Ha CBsI3b NEpBOOOpa3HON HM €€ MPOU3BOIHOM,
BBIUMCIICHUE MEPBOOOpa3HOM i nanHoW ¢yHkumu. Tabmuma dopmyn s
HAXOXJICHUS  TepBooOpa3HbIX.  VM3ydeHume  mpaBuiia  BBIYUCICHUS
IepBOOOpPa3HOM.

IIpakTnueckoe 3ansitue Ne 47 Pemienue 3ajau Ha CBsI3b IEPBOOOPA3HON U
e€ MPOM3BOJHOM, BBIYUCIIEHHE IEpBOOOpa3HON Uil TaHHOW (DYHKITMHN

IIpakTnueckoe 3ansitue Ne 48 Penienue 3a1ad Ha CBsI3b EPBOOOPA3HON U
e€ MpPOU3BOJHOM, BBIYHCIEHUE TIEPBOOOPA3HONW i JaHHOM (YHKLHUU.
Tabmuira popmMyn 11 HAXO0KACHUS TIEPBOOOPA3ZHBIX

Tema 4.9.
[nomane KpUBOIMHEHHOM
Tpaneruu. @opmyna Herorona-
JletiounIta

Conep:xaHue y4eOHOro0 MaTepuaJa:

3ajauu, TPUBOJAIIME K TIIOHATHIO ONIPENEIEHHOTO HMHTErpaia — O
BBIUMCIICHUY TUIOIIAIA KPUBOJMHEHHON Tpaneuuu. [ToHsTHEe onpenenéHHoro
uHTerpasnia. I['eomerpuyeckuidi W (QU3WYECKUH CMBICT  ONpPEAeTEHHOTO
unterpana. ®opmyna Hetorona-Jleitbauma.

Pemenue 3amau Ha MpUMEHEHUWE HMHTErpajia Uil BBIYUCICHUS (U3NYECKUX
BEJIMYMH U TUIOIIAJICH.

IIpakTuyeckoe 3ansitue Ne 49 ['eomerpuueckuii U (U3HMYECKUN CMBICIT
onpenenéuHoro unterpaia. opmyna Hetorona-Jlelioauma

IIpakTnyeckoe 3ansatue Ne 50 Pemienue 3aiay Ha NPUMEHEHUE WMHTErpaia
JUI BBIYHMCIICHUS] GU3NYECKUX BETUYMH U TUIOIIA e

Tema 4.10.
Pemenue 3anau. [IponsBoanas u
nepBooOpaszHast QyHKIUU

Copepxanue yueOHOro MarepuaJa:

Qopmynsl U npaBuwia guddepenuupoBanus. Mccnenoanue (GyHKIUE ¢
MOMOIIIBIO Mpou3BOAHON. Hanbombiiee n HauMeHblllee 3HaYEHUS (PYHKIUU.
Brruncnenue nepsooOpasHoii. [IprMeHnenne nepBooOpa3HOi.

N

IIpakTtuyeckoe 3ansitue Ne 51 Pemenue 3agau. IlpousBomnHas wu
nepBooOpasHas GyHKIUH (KOHTPOJIbHAas paboTa)

2

Pazges S. DiieMeHTBI TEOPHHM BEPOSITHOCTEH M MATEMATHYECKON CTATHCTHKH

26 (2/8)

Tema 5.1.
CoObITHE, BEPOSITHOCTH COOBITHSI.
CrnosxeHue 1 yMHOKEHUE

Conep:kaHue y4eOHOT0 MaTepHAaJAa:

6

COBMECTHBIE U HECOBMECTHBIC COOBITHS. TCOpCMBI 0 BCPOATHOCTU CYMMBI
CcOOBITHI. YcCIIOBHAs BCPOATHOCTE. 3aBHCHMBIC U HE3aBHCHUMBIC COOBITHS.

2

OK 02
OK 03
OK 05
IIK 5.3.




BEPOSATHOCTEN Teopembl 0 BEpOSATHOCTH MPOU3BEICHHUS COOBITHIA.
IIpakTuyeckoe 3ansitue Ne 52 CoBMECTHBIE M HECOBMECTHBIE COOBITHSL 2
TeopeMbl 0 BEpOSITHOCTH CYMMBI COOBITHIA.
IIpakTnueckoe 3ansiTue Ne 53 YcnoBHasi BEpOSITHOCTb. 3aBUCUMBIE U 2
He3aBUCHMBbIE cOOBITHs. TeopeMbl 0 BEPOSITHOCTH POU3BEACHUS COOBITHIA
Tema 5.2. Coaepixanue y4eOHOro martepuaja/mpodeccuonannbro- | 10/10
BepositHoCcTh B OPHEHTHPOBAHHOE CO/IeP/KAHME:
npodecCHOHANBHBIX 3a7a9ax OtHocuTeNbHAsT  YacToTa  COOBITHS, CBOMCTBO €€  yCTOWYMBOCTH. 2
CratucTtrueckoe onpezeneHue BeposiTHOCTH. OlieHKa BEPOSITHOCTH COOBITHSI.
IIpakTnueckoe 3anaTue Ne 54 Omwuocumenvuas uacmoma codvLImMus, 2
CBOUCMBO €€ YCMOoU4U8oCmu
IIpakTnueckoe 3anaTme Ne 55 Cmamucmuueckoe  onpedenenue 2
seposimnocmu. OyeHka 8eposimHoOCmu cooblmus
IIpakTuyeckoe 3ausitue Ne 56 Beposmuocme 6 npogheccuonanbHvix 2
3a0a4ax
IIpakTuyeckoe 3ausitue Ne 57 Beposmuocme 6 npogheccuonanbHvix 2
3a0a4ax
Tewma 5.3. Conep:xaHue y4eOHOIr0 MaTepuaJa: 3
JIMcKpeTHas cinyvaliHas BEJIW4YMHA, | Buael ciiydaliHeix  BenwuwmH. OmpejeneHue TUCKPETHOW — CIy9ailHOM 1
3aKOH €€ pacnpeneseHus BEJIMYMHBI. 3aKOH paclpeliesICHUs] TUCKPETHOM ClIydalHOW BelWYMHbL. Eé
YHUCJIOBBIE XapAKTEPUCTHUKHU.
IIpakTnyeckoe 3anaTme Ne 58 3akoH pacnpenesieHUs JTUCKPETHOU 2
Cly4aiiHOU BelW4YuHbl. E€ 4MCI0BbIE XapaKTEPUCTUKU
Tema 5.4. Conep:xaHue y4eOHOIr0 MaTepuaJa: 3
3ajayn MaTeMaTUYeCKOn [TepBuunas 00paboTKa CTATUCTUYECKUX JAHHBIX. UHCIOBBIE XapaKTEPUCTUKH 1
CTaTUCTUKHU (cpennee apudmernueckoe, MeauaHa, pasmax, aucrnepcus). PabGorta ¢
Tabnuamu, rpaguKkamMu, 1uarpaMMamu.
IIpakTnueckoe 3ansitue Ne 59 UYucioBble XapaKTepuCTHKU (cpeaHee 2
apudmernueckoe, MeAMaHa, pasMax, aucrepcus). Pabora ¢ Tabnumamu,
rpadukamu, TuarpaMmMamMu
Tema 5.5. Coaepikanue y4eOHOro MaTepuaJa: 4
DJeMEeHTBI TEOPUU BEPOATHOCTEN U | Buibl  cOOBITHI, BEpOATHOCTh CcOObITHH. CHOXEHHE UM  yYMHOXKEHHUE 2
MaTeMaTH4YECKON CTaTUCTUKH BEpOSITHOCTEN. JIMCKpeTHas ciydaliHas BEJIWYMHA, 3aKOH €€ paclpelesICHusl.
3ajiayu MaTeMaTU4eCKOM CTATUCTUKH.
IIpakTuueckoe 3ansitue Ne 60 CioxeHue M yMHOXKEHHE BEPOSTHOCTEH. 2




JuckperHass ciy4aiiHas BeJIMYMHA, 3aKOH €€ pachpeneiaeHus. 3aaadu

MAaTeMaTHYeCKOM CTaTUCTUKU (KOHTPOJIbHAs paboTa)

Pa3nea 6. Ilpsimble u nJj1ocKOCTH B IpocTpaHcTBe. KoopAMHATHI M BEKTOPHI B IPOCTPAHCTBE 32 (2/6)
Tema 6.1. Conepxxanue y4eOHOro MarepuaJa: 3)
OcHoBHble noHATHSA cTepeoMeTpuH. | [Ipeamer crepeomerpun. OCHOBHBIC MOHSTHUS (TOYKA, MPSIMasi, IJIOCKOCTb, 1
PacrnosioskeHue npsmbIX 1 npocTpaHcTBO). OCHOBHBIE aKCMOMBI crepeomerpud. Ilepecekaromuecs,
IUIOCKOCTEH napajuleJbHble M CKPELIMBAIOLIUECS MpsMblE. YTOJ MEXIy MNpPSMbIMU B
MIPOCTPAHCTBE. [lepnieHIUKyASPHOCTH HPSIMBIX. OcHoBHbIE
MIPOCTPAHCTBEHHbIE (PUTYPHI.
IpakTtuyeckoe 3ansaTue Ne 61 OCHOBHBIE aKCHOMBI CTEPEOMETPUU. 2
[lepecekaromuecs, mnapauienbHble W CKpEUIMBAIOIIMECS NpsMble. YTOI
MEXTy IPSIMBIMH B IIPOCTPAHCTBE
IIpakTuyeckoe 3anaTHe Ne 62 Yron Mexay NpsSMbIMH B MPOCTPAHCTBE. 2
[TeprieH UK YISIPHOCTD MPSMBIX
Tema 6.2. Copepxanue yueOHOIro MarepuaJa: 5
ITapannensHOCTh NPAMBIX, IpsAMoN | [apamnensHbie psiMast 1 iockocTh. Onpenenenue. [Ipu3Hak. CBoiicTBa. 1
M TUIOCKOCTH, TNIOCKOCTEH [Tapannensubie mwmockoctu. Onpeaenenue. [Ipuznak. CBorcTBa.
Terpasap u ero snementhl. llapamnenenunen u ero asnemeHTbl. CBOMCTBA
MPOTUBOMOJIOKHBIX TpaHe M AuaroHayiel napawienenunena. [loctpoenue
OCHOBHBIX CE€YECHMII.
IIpakTnyeckoe 3ansitue Ne 63 I[lapannenbHble npsiMas W TUIOCKOCTb. 2
[TapamienpHble IIOCKOCTH
IIpakTnyeckoe 3ansaTue Ne 64 Terpasap u ero sneMenTsl. [lapamtenenunes 2
U ero eMeHThl. [1ocTpoeHne OCHOBHBIX CEUEHUI
Tema 6.3. Conepxanue y4eOHOro MarepuaJa: 3
IlepnenaukyapHOCTh NpsAMbIX, | [lepnennukynapusie npsmeie. [lapaniensHsie npsmbie, TEPIEHANKYIIPHBIE K 1
IPAMOM U IUNIOCKOCTH, IIJIOCKOCTEN | TuIocKoCTH. [Ipr3HAK MepreHUKyYIIPHOCTH MPSIMON M TIIOCKOCTH.
IIpakTuyeckoe 3anaTue Ne 65 [lepneHAUKYIAPHOCTD MPSAMBIX, NMPAMON U 2
IJIOCKOCTH, INIOCKOCTEN
Tema 6.4. Coaepikanue yueOHOro MaTepuaJa: 5
[lepnieHIuKyIIsAp U HAKJIIOHHAS. [lepnengukynsp u HakiaoHHas. TeopemMa o TpEX NEpHEHAMKYIApax. YTOl 1
TeopeMa o TpEX NEpHEHANKYIAPAX | MEXKIY TPSIMOM U TUIOCKOCTBIO.
Yron mexay miockocTsamu. [lepnenauKymsipHbIE IIIOCKOCTH.
PaccTostHus B MpOCTpaHCTBE.
IIpakTnueckoe 3ansiTue Ne 66 Ilepnenaukynsip u HakinoHHasd. Teopema o 2

OK 01
OK 03
OK 04
OK 07
IIK 5.3.




TPEX NEPNEHIUKYIIAPAX. YTOI MEXAY NPAMOUN U TUIOCKOCTHIO

IIpakTnueckoe 3ansitue Ne 67 VYronm Mexay  IUIOCKOCTSMM. 2
[TepieHAMKYASPHBIE TIIIOCKOCTH.
PaccTosiHMs B IpOCTpaHCTBE
Tema 6.5. Conepxxanue y4eOHOro MarepuaJa: 3
Koopaunats! 1 BEKTOpEI B JlexapToBBl KOOpAMHATBI B IIPOCTPAHCTBE. BEKTOpBl B IPOCTPAHCTBE. 1
IIPOCTPAHCTBE CnoxxeHne ¥ BBIYMTAHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
CkansipHoe npousBeieHne BeKTopoB. [IpocTeiiliue 3agaum B KOOpAMHATAX.
IIpakTnueckoe 3ansiTue Ne 68 KoopinHaTel 1 BEKTOPHI B IPOCTPAHCTBE 2
Tema 6.6. Coaepixkanue y4eOHOro MaTepuaJa/mpogeccuoHAIbHO- 8/8
[IpsiMble 1 TJIOCKOCTH B OPHEHTHPOBAHHOE CO/IePKAHME:
MPaKTUYECKUX 33a4ax B3aumHoe pacnosiokeHue mpsAMbIX B IpocTpaHcTBe. [lapanienbHOCTb 2
MpsIMOM M TJIOCKOCTH, MapaiebHOCTh IJIOCKOCTEH, MEpPHeHIUKYIIPHOCTD
IJIOCKOCTEHN. PacronoxeHne NnpsMbIX M IJIOCKOCTEH B OKPYXKAIOIIEM MHUPE
(mpupojne, apXUTEKType, TeXHHKe). PelleHne mpakTHKO-OpHUEHTHUPOBAHHBIX
3a/1ad.
IIpakTnyeckoe 3ausitue Ne 69 Pacnonoowcenue npamvix u niockocmeu 8 2
OKpyJrcaloujem mupe (npupooe, apxumexmype, mexHuxe)
IIpakTnyeckoe 3ausatue Ne 70 Pewenue npaxmuxo-opueHmupo8aHHbIX 2
3a0a4
IIpakTnyeckoe 3ausiTue Ne 71 Pewenue npaxmuxo-opueHmupo8aHHbIX 2
3a0ay
Tema 6.7. Conep:xaHue y4eOHOIro MaTepuaJa: 3
Pemenue 3anau. [Ipsameie n Pacnionoxenue MPSIMBIX u IIJIOCKOCTEN B IIPOCTPAHCTBE. 1
IJIOCKOCTH, KOOPIMHATBI U [lepneHMKYISIPHOCTD U NMAPATLIEIBHOCTD MPSAMBIX U IJIOCKOCTEH. JleKkapToBbI
BEKTOPBI B [IPOCTPAHCTBE KOOPJMHATBI B IMpocTpaHcTBe. Bektopsl B mpoctpanctBe. CliokeHue u
BBIYMTAaHUE BEKTOPOB. Y MHO)KEHHE BEKTOPA Ha yncino. KoopauHAThl BEKTOpA.
IIpakTuyeckoe 3ansitue Ne 72 Pemenuwe 3anay. [IpsiMble U 1uiockocTu, 2
KOOPJIMHATHI U BEKTOPBI B IPOCTPAHCTBE (KOHTPOJIbHAs paboTa)
Pa3nes 7. MHOTOrpaHHHKH M TeJIa BpalleHUs! 20 (4/4) OK 01
Tema 7.1. Coaepikanue yueOHOro MaTepuaJa: 3 OK 04
[Tpusma, napamienenunes, kyo, | [Ipusma  (HakioHHas, mpsMas, OpaBHIbHAs) ©W €€  JJIEMCHTHI. 1 OK 06
NUpaMKZIa U UX CEUEHUS [Mapannenenunen. CpoiicTBa mpsIMOYrosbHOTO —mapauienenunena. KyoO. OK 07
IIupamua u e€ sanementsl. llpaBuinbHas nupamuaa. IIK 5.3.
IIpakTuyeckoe 3ansaTue Ne 73 I[lpusma, napamienenunes, Ky0, nupamuaa u 2




HnX CCUCHUA

Tema 7.2. Coaepikanue yueOHOro MaTepuaJa: 3
IIpaBuiibHBIE MHOTOTPAaHHUKK B | [Tnomaap MOBEPXHOCTH MHOTOrpaHHUKOB. [Ipocreiimme KOMOMHAIMU 1
KU3ZHU MHOTOT'PaHHHKOB. BeIUuCIIEHHE JIEMEHTOB MMPOCTPAHCTBEHHBIX (QHUTYD
(p€0pa, nuaronanu, yrisl). [IpaBuIbHBIE MHOTOTPAHHUKH.
IIpakTnueckoe 3ansitue Ne 74 BpluucieHue 3J€MEHTOB IPOCTPAHCTBEHHBIX 2
¢buryp (pébpa, nuaronanwu, yrisl). [IpaBuiibHbIE MHOTOTPAaHHUKH
Tema 7.3. Conepxanue yueOHOro MaTtepuaja/mpodeccuoHaIbLHO- 4
Hununanap, KoHyc, map u ux OPHEHTHPOBAHHOE CO/IePKAHME:
ceueHus Hununanap, xonyc, chepa u map. OCHOBHbIE CBOWCTBA MPSIMOTO KPYrOBOI'O 2
HWINHApA, MPSMOro KpPYyroBoro kKoHyca. M3o0paikeHue Ten BpalleHHs Ha
mwiockoctu. [lpencraBnenne o0 yceu€éHHOM KoHyce. CedeHHs KoHyca
(mapanyiebHOE OCHOBAaHHIO U MPOXOJSIIEe uepe3 BEPIIMHY), CEUeHUus
UWiIMHApa (mapajulelbHO W MEpPHeHAMKYISIPHO OCH), CEYEHMSX Iapa.
Pa3BépTka nmmHApa 1 KOHyca.
IIpakTuyeckoe 3anaTue Ne 75 Pewenue npaxmuko-opueHmupo8aHHbIX 2
3a0ay no ceyeHusM U pazeépmram yunurnopa, konyca. Ceuenus wiapa
Tema 7.4. Conep:xaHue y4eOHOIro MaTepuaJa: 3
OOBEMBI 1 IO N O06bEM npsMoyrosHOTO Mapasuienenumnena. OoséM kKydba. OO0bEMBI TIPSIMOI 1
ITOBEPXHOCTEN Tl npu3Mbl U WIMHAPA. O0bEMBI HpamMuabl U KoHyca. O0bEM mapa.
IIpakTuyeckoe 3ansaTue Ne 76 O0BEMBI M IUIOIIAIN TOBEPXHOCTEH T 2
Tema 7.5. Conep:xanue yueOHOoro MaTepuaJia/npodeccuoHaAIbLHO- 4
ITpumeps! cumMMeTpuil B OPHEHTHPOBAHHOE CO/IePKAHME:
npodeccuun [TonsiTHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTpaJIbHAS, OCEBas, 3epKaIbHasl). 2
OO6o01enne MpeacTaBIeHUl O MPaBUIBHBIX MHOTOTPAaHHUKAxX (TeTpasp,
KyO, OKTa’Ip, 10JIeKa’aAp, HKOCAdIP).
[Ipumepsl cummeTpuii B ipodeccuu.
IIpakTnueckoe 3ausitue Ne 77 Ilpumepwvl cummempuii 8 npogheccuu 2
Tema 7.6. Coaepikanue y4eOHOro MaTepuaJa: 3
Pemenue 3anay. MaororpanHuky U | O0bEMBI U IIIOIIAM NOBEPXHOCTH MHOTOT'PAHHUKOB M TEJ BPALLICHMSL. 1
TE€J1a BpalICHUs IIpakTnueckoe 3anarue Ne 78 Pemenue 3amau. MHOrorpaHHMKM U Tena 2
BpaleHHs (KOHTpOJIbHAs paboTa)
KoncyapTanus 10
IIpoMe:xxyTOo4YHas aTTecTanus B GopMe YK3aMeHa 6

e HpO(beCCI/IOHaJ'H:HO-OpI/IeHTI/IpOBaHHLIC QJICMCHTBI COACPIKAaHHUA BBIACIIAOTCA KypCHBOM




*

“ - B cKOOKAX yKa3aHO KOJMYECTBO YacOB, BhIAEIEHHBIX HA PEATH3aAMI0 PO(hECCHOHAILHO OPUEHTHPOBAHHOTO COIEPKaHMUs (TEOPETHIECKUE 3aHATHs
/TIpaKTHYECKUE 3aHATHUA)

“- orpaxaercs 1K, sneMeHT KOTOpoii (hopMHUpyeTCcs MpodhecCHOHATBHO-OPUEHTHPOBAHHBIM COepkKanueM, B cooTeTcTBun ¢ ®I'OC peanusyemoit
npodeccun/cnermanprocTn CI1O



3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBLIIEOBPA30OBATEJILHOM
JUCLUIINHDBI

3.1. MarepuajbHO-TeXHHYECKOE o0ecrneyeHHe peajn3anun padoyeil mporpaMmmsbl

Peanu3anust pabodeit mporpaMMBbl AUCHUTUIMHBI 00eCIieueHa HaTuIreM y4eOHOTro KabuHeTa
MaremaTHKH.

O6opynoBanue yueOHOT0 KaOMHETA:

- y4eOHO-HarJIsAgHbIe MOCOOMS (KOMIUICKTHI yIeOHBIX TaOJHIl, CTCHIOB, CXEM, IUIAKATOB,
MMOPTPETOB BBIAIOMINXCS YICHBIX B S3BIKO3HAHUS U JIP.);

- NUJAKTUYECKHE MaTepHalbl (3alaHusl i1 KOHTPOJBHBIX pabOT, IS pPa3HBIX BHJIOB
OIIEHOYHBIX CPEJICTB, DK3aMeHa H JIp.);

- TEXHUYECKHE CpelICcTBAa O0O0ydeHHs (MEepCOHAIbHBIM KOMIBIOTED; MYJIbTUMEIUNHBIN
MPOEKTOP; MHTEPAKTUBHAS JIOCKA, BBIXO]I B JIOKAJTHHYIO CETh);

- TporpaMmHoe oOeclieueHue: JUIEH3UOHHOE MporpaMMHOe oOecriedeHue oOIero u
crienMaibHOr0 HasHaueHus Microsoft Windows, Microsoft Office Professional Plus, Zoom
(6ecrutatHas Bepcusi) — cBoOoaHO-pactpocTpansemoe [10.

3.2. NudopmanuoHHoe odecrieuenne peajan3anuu padoyeil mporpaMmabI

Jlnst peanuzaruu mporpaMMbl 00111e00pa3oBaTeIbHON TUCIUIUIMHBI OMOIMOTEYHBIH (POHIT
MMeEET TIeUaTHBIC, DJICKTPOHHBIE 00pa3oBaTeIbHbIC U HHPOPMAITHOHHBIC PECYPCHI.

3.2.1. OcHOBHbBIE HCTOYHUKH

1. MaremaTuka: anredpa u Hayajla MaTeMaTHYECKOTO aHaiau3a, reometpus. ['eomerpus. 10 -
11 xmaccel: yu4eOHHK 1t 00111€00pa30BaTEIbHBIX OpraHU3aIlHid: 0a30BBIM U YIIIYOJICHHBIA YPOBHU /
JI. C. AranacsH, B. @. byry3os, C. b. Kagomies [u ap.]. - 8-e uznanue. - Mocksa: [Ipocsemienue,
2020. - 288 c.

2. Anrebpa u Havasma Maremarndeckoro aHammza. 10-11 kmaccel. ba3oBblit 1 yriryOieHHBIN
YPOBHH: Y4eOHUK I 001eoOpazoBaTenbHbIX opranu3aruii / 1. A. Anumos, 0. M. Konsrun, M.
B. TkaueBa [m np.]. - 10-e m3a. crep. - Mocksa: IlpocBemenue, 2022. - 463 c. - Tekcr:
HEMOCPECTBEHHBIH.

3. Maremaruka. ['eometpus. 10 kmacc: 6a30BbIii ypoBeHb: yueOHuK / A. I'. Mepsnsk, . A.
Homupogckuii, B. b. Tlononckuii, M. C. Axup. - 5-e uzn., crep. - Mocksa: [Ipocsemenne, 2022. -
208 c. - TeKCT: HeMmOCPeICTBEHHBIH.

4. Maremaruka. ['eomerpus. 11 xiacc: 6a30BbIif ypoBeHb: yueOHUK / A. I'. Mepaisk, 1. A.
Homupogckuii, B. b. Tlononckuii, M. C. Skup; pen. B. E. [Togonsckwuii. - 6-¢ u3zm., crep. - Mocksa:
[Ipoceenienue, 2022. - 208 c. - TekcT: HEMOCPEACTBEHHBIM.

3.2.2. JlomoJHUTEIbHbIE HCTOUYHHKH

1. KommbroTepHOE MaTeMaTH4YeCKOe MOJEIHpOBaHHE: Y4eOHO-MeToAuYecKoe mocodue /
TUY; coct. H. b. CepeknaeBa. — Ttomens: TUY, 2023. — 75 ¢. — DnekrponHas 6ubnanoreka TUY. —
TekcT: 3NeKTPOHHBIN.

3.2.3. NudopmanuoHHbIe pecypchl
1. Maremaruka— URL.: http://energy.bmstu.ru/gormath/mathan2s/mainlist.ntm - Texkcr:

JJIEKTPOHHBIN.

2. Maremaruka — URL: http://www.bymath.net/index.html - Tekcr: smeKTpOHHBIIA.

3. Jleximu mo Beiciiel matematmke — URL: http://www.mathelp.spb.ru/index1.htm -
TekcT: 21eKTPOHHBIH.

4. Maremaruka — URL: http://www.intuit.ru/courses.html - Tekct: 2:meKTpOHHBIH.

5. Cnam T'MA: Pemy EI'D. Maremaruka 6a3oBoro u mnpoduibHoro ypoBHs. — URL:
https://mathb-ege.sdamgia.ru/ - TekcT: 3MeKTPOHHBIN.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIBHOMN JUCHUTLJIAHBI

KoHTpons M OLIEHKAa pacKpBIBAIOTCS 4Ye€pe3 MUCLUILIMHAPHBIE PpE3Yy/bTaThbl, YCBOCHHBIE
3HaHUS U MPHOOPETEHHBIE O00YYAIOUIMMUCS YMEHHUsI, HalpaBlieHHbIE Ha (OpMHUpPOBaHKUE OOLINX U
podecCHOHAIBHBIX KOMIETEHITHIA

Pe3ynbrarel 00ydeHus [Toka3arenu OLleHKH TuI OLIEHOYHBIX MEPOIPUSATUI
BJIAJETH METOJAMH | BIAJECET METOJIaMH | Y CTHBIN OIIPOC
JI0Ka3aTeNIbCTB, AITOPUTMAMH | JOKA3aTEIbCTB, TectupoBanue
peleHuss  3amay;  yMEHHE | anroputMamu  perieHus | [Ipaktudeckue paboThl
bopMyIupoBaTh 3a/1ay4; ymeet | KoHTpoabHbIE pabOThI
OompeNesieHusl, aKCUOMBI | | (OPMYIUPOBATH JuKTaHTHI
TEOPEMBI, TPUMEHITh HX, | ONPEACNICHUs, aKCUOMbI U | Pa3HOypoBHEBBIE 3a/1aHUs
MPOBOJUTHh  JOKA3aTeIbHBIE | TEOPEMBI, MPUMEHSTh HX, | KOHCTIEKTHI
paccyxJIeHUst B XOJIe | MPOBOAMT JOKa3arenbHbie | Pasznen 6, Temsr 6.1 — 6.5, 6.7
peLIeHMS 3a/1a4; paccyxaenus B xoje | Pasmen 7, temer 7.1 — 7.4, 7.6
OK 01 pelIeHus 3a/1ay;
YMETh OIIEpUpPOBATH | YMEET ONIEPUPOBATH | Y CTHBIA OIPOC
MOHSATUSMH: CTEMEHb YHCIA, | TIOHATUSIMH: crenenb | TectupoBanue
morapudm YuCIa;, yMEHHWE | yucia, Jorapudm uwucia; | JlemoBeie UTphI
BBITIOJTHSATH BBIYUCIICHHE | YMEET BBITIONHATE | [IpakTrdeckue paboThI
3HAYECHU W TMpeoOpa3oBaHUs | BHIYUCICHUE 3HA4YCHWH U | BeimomHenue 9K3aMEHAIMOHHOTO
BBIPQKEHUN CO CTEMEHSMH U | IpeoOpa3oBaHUs TecTa
norapudmamu, BbIpaXkeHul co cteneHsMu | KoHTposibHbIE pabOThI
npeoOpazoBaHus IpoOHO- | 1 norapupmamu, | Pazmen 3, remsr 3.1 — 3.6, 3.8
palnMoHAIBHBIX BEIPAKCHHUM; | MpeoOpa3oBaHusi JPOOHO-
OK 01 palMoOHATBHBIX
BBIPAYKCHMIA;
YMETh OIIEPUPOBATH | YMEET OIEepUpPOBAThH | Y CTHBIN OMPOC
MOHATHAMH: PALMOHAIIbHBIC, | IOHATHSIMHU: TectupoBanue
UppalMoHabHBIE, paloHasbHbIE, [TpakTrueckue pabOTHI
MOoKa3zaTejbHble, CTENEHHbIE, | UPPALIMOHAIBHEIE, Brimonnenue 9K3aMEHAIIMOHHOTO
jJorapupmMuueckue, MoKazaresbHbIE, TecTa
TPUTOHOMETPUYECKHE CTETCHHBIE, KoHnTposbHbie paboThl
YpaBHEHUsS ¥ HEPABEHCTBA, | JJOTapu(pMHUIECKue, Paznen 1, remnr 1.2, 1.4
HX CUCTEMBI; TPUTOHOMETPUUYECKHUE Pazgen 2, temnr 2.5, 2.6
OK 01, OK 03 YpaBHEHUSA u | Pa3men 3, temnr 3.3, 3.4, 3.6, 3.8
HEPaBEHCTBA, ux
CUCTEMBI;
YMETh OTIEpUPOBAThH | YMEET OTIepUpPOBaTh | YCTHBIIM OIIPOC
MOHATHIMHU: GbyHKIMS, | TOHATUSAMU: ¢byukuus, | TectupoBanue
HeTpepbIBHAS ¢byukuus, | HenpepbiBHas  QyHKIMS, | JlenoBeie Urpbl
MIPOU3BOIHAS, MIPOU3BOHAS, [TpakTrueckue pabOTHI
nepBooOpasHas, nepBooOpasHas, Brinonnenue 9K3aMEHAlMOHHOTO
OTpeIeTIeHHbIN MHTErpall; | ONPEACIICHHbI MHTErpal; | TecTa
yMEHUE HaxoJIUTh | yMEeT HaxoauTh | KoHTpoibHbBIE paboThI
MPOU3BOJHBIE DJIEMEHTAPHBIX | IPOU3BOJIHBIE Pasnmen 2, temer 2.3, 2.4, 2.6
GbyHKIUH, UCTONB3Ys | AeMeHTapHbIX (pyHKumi, | Pasmen 3, temst 3.1, 3.2, 3.4, 3.6, 3.8
CIIpaBOYHbIE MaTepuanbl; | UCTIONB3ysd  crmpaBodHble | Pasmen 4, temsl 4.1 — 4.10
uccaeoBaTh B MPOCTEMINNX | MaTepuaibl; HUCCIEAYET B
ciyJasix byHKIIUU Ha | MpOCTEUIINX ciyJasix
MOHOTOHHOCTb, HAXOOWUTh | QYHKIUU Ha




HauOoJIbIINEe W HAaWMEHBINE
3Ha4YeHUs1 (PYHKIHIA; CTPOUTH
rpaduKd  MHOTOYIEHOB  C
UCTOJb30BAHMEM  arapara
MaTeMaTH4YEeCKOTO  aHaln3a;
MIPUMEHSTh MIPOU3BOIHYIO
OpU  pelmeHuH 3agad  Ha
JIBIDKEHUE; pemarpb
MPAKTUKO-OPHUEHTUPOBAHHBIC
3aJaud Ha HauOoJIbLINE U
HAaMEHbIIME 3HAYCHUS, Ha
HAXOXXJCHHUE ITyTH, CKOPOCTH
U YCKOPEHHUS;

OK 01, OK 07

MOHOTOHHOCTb, ~ HAaXOJHT
HanOoJIbIINe u
HalMEHBIIME  3HAYCHHSA
byHKIMA; CTPOUT
rpaduKd MHOTOUIEHOB C
UCTIOJIb30BaHUEM
ammapara
MaTEeMaTHIeCKOTO
aHamn3a; IpUMEHSIET
IPOM3BOIHYIO npu
pereHnH 3ama4 Ha
JIBY)KCHUE; pemaer
PaKTUKO-
OpUEHTHPOBAHHBIE 3a/1a41
Ha HanOoJbIINE u
HaVMEHBIINE  3HAYCHHS,
Ha HaXOXICHHWE TIIyTH,
CKOPOCTH M YCKOPEHHS;

YMETh
TMTOHATHSIMH:
byHKIIAS,
byHKIIAS,
byHKIIAS,
byHKIIAS,
TPUTOHOMETPHUYECKHE

dbyHKINH, oOpaTHbIe
GyHKIIMHA; YMEHHE CTPOUTH
rpadguku M3YYCHHBIX
hyHKIHH, HCIIOJIh30BaTh
rpapukd  TpH  U3YYCHUH
MPOIIECCOB U 3aBUCHMOCTEH,
OpU  pelIeHUuW 3aaa4d |3
JIPYruX y4eOHBIX TPEAMETOB
W 3aJla4 U3 PEaNbHOU JKU3HHU;

OTIEPHPOBATH
parMoHaIbHAs
noKasarejabHas

CTCIICHHAas
norapudmudeckas

yMeeT OTIEPHPOBATH
MOHATHSMHU:
panuoHanbHas  (QyHKIuS,
nokasarenbHas (yHKIIHS,
CTEIEHHAas GyHKIMS,
aorapudmuueckas
dynxums,
TPUTOHOMETPHUUECKUE
byHKIINH, oOpaTHbIe
(GYHKIIUN; YMEET CTPOHTh
rpaduku W3YYCHHBIX
byHKITUH, HCIIOJTh3YET
rpaguku mpu  U3y4EHUH
IIPOLIECCOB u
3aBUCHUMOCTEH, npu
pelIeHny 3a1a4d U3 Apyrux

VYeTHbIM onpoc

TecTtupoBanue

[TpakTrueckue paboOTHI

Brimonxenue 3K3aMEHAIIMOHHOTO
TecTa

KoHnTposabHable paboThl

Pazgen 2, temnr 2.3, 2.4, 2.6

Pazgen 3, remsr 3.1, 3.2, 3.4, 3.6, 3.8
Paznen 4, temnr 4.2, 4.5, 4.7, 4.10

BBIPAXKaTh dbopMynamu | yueOHBIX TIPEIMETOB U
3aBUCHUMOCTHU MeXay | 3a71a4 u3 peasibHOI
BEITUYMHAMU; KU3HH; BBIpaXKaeT
OK 01, OK 02 dbopMynamMu 3aBUCUMOCTHU
MEX/1y BEJIMYMHAMM;
yMETb pellaTh TEKCTOBBIE | yMEET pellaTh TEKCTOBBIE | YCTHBIN OMpocC

3a/1a4yd pPa3HbBIX THIOB (B TOM
YyuCJie Ha TPOLEHTHI, JOIH U
4acTu, Ha JBIDKEHHUE, paboTy,
CTOMMOCTb TOBAapOB U YCIVT,
HAJIOTH, 3aJaud U3 00JacTH

yIpaBJIeHUs]  JUYHBIMH U
CEMENHBIMU buHaHCAMM);
COCTaBJISATh BBIPA)KEHUS,
ypaBHEHHUs, HEpaBEHCTBA U

HX CHUCTCMbBI TI0 YCIOBUIO
3aga4du, HUCCICI0BATh
IOJIYYCHHOC peamieHuc u
OLICHUBAThb

3a/ladd Pa3HbIX THIIOB (B
TOM 4YHCJIC Ha IIPOLCHTHI,

JOMM W YacTH, Ha
JIBIDKEHUE, paodory,
CTOMMOCTH  TOBapoB U
yCIIyT, HAJOTH, 3aJa4l U3
obmactu yIpaBJICHUS
JUYHBIMH W CEMEHHBIMH
(uHAHCaMM); COCTaBISAET
BBIPDOKCHUS, ypaBHEHWS,
HEpaBEHCTBA u ux
CHCTEMBI 10  YCJIOBHIO
3aJ1a4H, uccienyeT

TectupoBanue

JlenoBbIe UTPBI

[TpakTrueckue pabOTHI

Brinonnenue 9K3aMEHALlMOHHOTO
TecTa

KoHTpobHbIE paboThI

Paszmen 1, temur 1.2, 1.3, 1.4

Paznen 4, rema 4.7




MPaBAOIO00HOCTh

IMMOJIYYCHHOC PpCHICHUC U

pe3yJIbTaTOB; OILICHUBAET
OK 01, OK 06 PaBIOIOI00HOCTH

pe3yJIbTaTOB;
YMETh OIIEpUPOBATH | YMEET OIIEPUPOBATH | Y CTHBIA OIIPOC
MOHATHUSIMMU: CpelHee | MOHATUSMHU: cpennee | TectupoBaHue
apupMeTHYecKoe, MeAHMaHa, | apuPMETHIECKOE, JlenoBbie Urpbl
HauOoJibllee W HauMEHbIee | Menuana, HauOosbmee u | [IpakTndyeckue pabOTHI
3HAYEHUS, pa3max, | HauMeHblIee  3HauyeHus, | KoHTposibHbIe paboThl
qUcnepceus, CTaHAAPTHOE | pa3mMax, mucnepcus, | Pasnen 5, temsr 5.4, 5.5
OTKJIOHEHHE YHCJIOBOTO | CTAaHJAPTHOE OTKJIOHEHHUE
Habopa; yMeHHE W3BJIEKATh, | YUCIOBOTO HabOpa; yMeeT
MHTEPIPETUPOBATH U3BJIEKATD,
uHpopmaluio, UHTEPIIPETUPOBATH
MIPE/ICTaBICHHYIO B | HHpOpMaIHIO,
Tabinuax, Ha JAdarpaMmax, | MpeAcTaBIECHHYIO B
rpadukax, OTpaXkarollyro | Tabiuuax, Ha
CBOIICTBa peasibHBIX | qUarpammax, rpadukax,
MPOLECCOB W SIBJICHUU; | OTPAXAIOIIYI0  CBOWCTBA
MPeICTaBIsATh MHGOPMALUIO | pealIbHbIX TPOIECCOB U
C TOMOUIbI0  TabMuIl U | ABJIIEHUH;  MpEJCTaBiseT

auarpamMm; HCCJICa0BaTh

nH(pOpMaILHIO ¢ TOMOIIIbIO

CTaTUCTUYECKHE JaHHBIC, B | TAOMUIl W  JUarpamu;
TOM YHCII€ C TPUMEHEHUEM | UCCIEeayeT
rpaduyeckux  METOJOB U | CTAaTUCTHYECKHUE JaHHBIE,
AIIEKTPOHHBIX CPE/ICTB; B TOM qucle c
OK 01, OK 05 MPUMEHEHUEM
rpadu4ecKux METOJIOB |
AJIEKTPOHHBIX CPE/ICTB;
YMETh OIIEPUPOBATH | YMEET OIEepUpPOBATh | Y CTHBIN OMPOC
MOHSTUSIMHU: CIIy4alHBIUA | TOHATHSAMU:  clydailHbiil | TectupoBanue
OMBIT U CIy4aiiHOE COOBITHE, | OTIBIT u ciyyaitHoe | JleoBbie UTpBI
BEPOSITHOCTh clly4yaifHOTo | cOOBITHE, BeposTHOCTH | [IpakTrueckue paboThI
COOBITHSI; YMEHUE BBIYHUCIATH | CY4aiiHOTO coObiTus; | KoHTposibHbie paboTh
BEPOSITHOCTh C | ymeer BeIYMCHATE | Pasgen 5, remer 5.1, 5.2, 5.3
HCII0JIb30BaHUEM BEPOSITHOCTD c
rpaduyeckux METO/IOB; | UCIOJIb30BAHUEM
MPUMEHSITh dbopmynbl | TpadUUECKMX ~ METOJIOB;
CIOXKEHHs] M  YMHOXEHUS | IPUMEHSET bopMyb
BEPOSITHOCTEH, CIIOXEHHSI U YMHOKCHHUS
KOMOMHATOpHbIE  (PAKTBl U | BEPOSITHOCTEI,
dbopMynbl  TpU  pElIeHUU | KOMOMHATOpHBIE (DAKTHI U
3a/1ay; OIICHUBATh | GOpMYIBl TPU pPELICHUU
BEPOSTHOCTH peanbHbIX | 3a/1a4; OLICHUBAET
COOBITHIf; 3HAKOMCTBO CO | BEPOSITHOCTH  PEaJbHBIX
ClIlydallHBIMM  BEJIMYMHAMU; | COOBITHI;  3HaKOM  CO
YMEHHE MPUBOJUTH MPUMEPHI | CIyJalHBIMU
MIPOSIBIIEHUS 3aKOHA OOJIBIINX | BEMTUYMHAMU; yMeeT
gucel B  TPUPOJHBIX U | IPUBOAUTH MIPUMEPBI
OOIIECTBEHHBIX SBIICHUSX; MPOSIBIICHUS 3aKOHa
OK 01 OOIBIINX yucen B
TIPUPOTHBIX u

O6H.I€CTB€HHLIX SABJICHHUAX,




YMETh OIIEPUPOBATH
MOHATUAMM: TOYKa, IpsMas,
IJIOCKOCTh,  IIPOCTPAHCTBO,
JIBYTPaHHBIN yroi,
CKpELIUBAIOIINECS  IPSIMBIE,
[1apaJuIeIbHOCTD u
MEPIEHIUKYIIIPHOCTD

IIPSAMBIX U IUIOCKOCTEH, YroJj
MEXAY  OpSIMBIMH,  yroll
MEXIY IpsAMOM u
IJIOCKOCTBIO,  YIOJI  MEXKIY
IJIOCKOCTSIMH, PAacCTOSIHUE OT

TOYKH i IJIOCKOCTH,
paccrosiHue MEXTy
TPSIMBIMH, paccrosiHue
MEXY IIIOCKOCTSMH;

OK 01, OK 05

yMeeT
HOHSITUSIMHU:
npsimas,
IPOCTPAHCTBO,
JBYTPaHHBIN
CKpEILMBAIOIIHECS
npsiMble, MapajlIeIbHOCTb
U [EepHeHIUKYISIPHOCTh
NpsAMBIX M TUIOCKOCTEH,
yroil MexAy HpsIMbIMHU,
YroJd MEXIy MpsAMOU H
IIJIOCKOCTBIO, YrOJI MEXIy
IUIOCKOCTSIMU, PAaCCTOSIHHUE
OT TOYKH J0 IUIOCKOCTH,
paccrosiHue MEeXay
PSIMBIMH, paccrosinue
MEX1y TNIOCKOCTSIMU;

OTIepUPOBATH
TOYKa,
IJIOCKOCTb,

yrou,

VYeTHBIT opoc

TectupoBanue

[TpakTuyeckue paboThI

Boinosnnenue 9K3aMEHALIMOHHOTO
TecTa

KontpomnbHbie paboThI

JMKTaHTHI

Pa3zHoypoBHEBBIE 3a1aHUS
KoHcnekTsl

Pasgen 6, temsr 6.1 - 6.7

-YMCHUC HCIIOJb30BAThL IIPU

YMECT HUCIOJB30BaTh IIPU

VYeTHbIM onpoc

pelieHun 3ama4  M3ydeHHBIE | pelIeHUN 3amau | TectupoBanme
(bakThI u TeopeMsbl | u3yueHHsle  (aktel U | [IpakTuueckue paboThl
IJIAHUMETPUY; yYMEHHUE | TeOpeMbl  IaHuMeTpuu; | Paszaen 6, Temsr 6.1 — 6.7
OLICHUBATh pa3Mepsl | ymMeeT onieHuBarth | Pasznen 7, temur 7.1 — 7.6
00BEKTOB OKPYKaIOIIETO | pa3Mephl 00BCKTOB
MHUpa; OKPYXKAIOIIET0 MHUPA;
OK 01, OK 05
YMETh OIIEPUPOBATH | YMEET OIEepUpPOBAThH | Y CTHBIN OMPOC
MOHATUSMHA: MHOTOTPAHHUK, | TOHATHIMU: TectupoBanue
CEUCHHE MHOTOTpaHHUKA, | MHOTOTPAaHHUK, cedeHue | [IpakTudeckue paboThl
KyoO, napajuieienuIe, | MHOTOrpaHHHKA, KyO, | BeimonHenue 9K3aMEHAIIMOHHOTO
npu3Ma, nmupamuza, Gurypa v | napajuieienumnes, npusma, | Tecta
MOBEPXHOCTh BpamieHus, | nupamunaa, Gurypa u | KoHTpoasHbIE pabOThHI
HUAJIUHIP, KOHYC, map, cdepa, | MOBEPXHOCTh  BparieHus, | [JukranThl
ceyeHUs (GUTYphl BpalleHHS, | IWIMHAP, KOHYyC, Mmap, | Pa3HoypoBHEBbIE 3a1aHUs
IUIOCKOCTb, Kacaromasicsi | cepa, cedenus Qurypsl | Koncnekrsl
chepsl, UMUIUHApPA, KOHYyCa, | BpaIleHUs, IUIOCKOCTh, | Pa3zgen 6, temel 6.1, 6.2, 6.6
Iomanb MOBEPXHOCTHU | Kacarouiascs ctepsl, | Paznen 7, remsr 7.1 — 7.6
MUpPaMU/JIbl, MPU3MBI, KOHYCA, | HUIUHAPA, KOHyca,
HUJIUHIPA, TUIomaas cdepsbl, | MIomaIb MOBEPXHOCTHU
00BEM KyOa, | mupamMuisbl, MIPU3MBI,
MPSIMOYTOJIBHOTO KOHYca, HAJIMH]pPA,
napasuiesienumesna, wiomaas cheprl, 00bEM
MUPAMU]IBI, pU3MBL, | Ky0a, MPSIMOYTOJIbHOTO
LUJIMH]pA, KOHYCA, 111apa; napajuienenunesa,
OK 01, OK 03 MIAPaMU/IBL, MIPU3MBI,

HUJIMHPA, KOHYCa, 111apa;
yMEHUE n300paxarh | ymeeT uzobpaxats | [IpakTuueckue paboThI
MHOTOTpaHHUKH U | MHOTOTPAHHUKH u | Boinmonxnenue 9K3aMEHAIlMOHHOTO
MOBEPXHOCTU BpAIlICHUs, WX | IOBEPXHOCTU BpalleHUs, | TecTa

CCUCHUA OT PYKH, C TIOMOIIIBIO
YCPTCIKHBIX MHCTPYMCHTOB H
QJICKTPOHHBIX CpCACTB,
YMCHHC pacro3HaBaTb
CUMMCTPUIO B TIPOCTPAHCTBE,

UX CEYEHHA OT pYyKH, C
MIOMOUIBIO YEePTEKHBIX
MHCTPYMEHTOB u
JNEKTPOHHBIX  CPEACTB;
yMeeT pacrno3HaBaTh

KoHnTpoabHbIe paboTh
PasHOypoBHEBbIE 3a1aHUS
KoHcrexTnl

Pazgen 6, Temn1 6.1, 6.2, 6.6
Paznen 7, temer 7.1 — 7.6




yMeHue pacro3HaBaTh | CHMMETPHIO B
MIPaBUIILHBIE IPOCTPAHCTBE; yMeeT
MHOTOT'PaHHUKH; pacro3HaBaTh
OK 01, OK 03 IIPaBUJIbHBIE

MHOTOI'paHHHKH;
YMETh OIIEpUPOBAThH | YMEET OIIEPUPOBATH | Y CTHBIA OIIPOC
NOHATUSAMH:  JBIDKEHHE B | MOHATHAMHU: JBWKeHUE B | [IpakTndeckue paboOThI
IPOCTPAHCTBE, NoJO0HBIE | MPOCTPAHCTBE, MOJNOOHBIC | BhIMoaHEeHHe  9K3aMEHAIMOHHOTO
¢burypel B  NPOCTPaHCTBE; | pUTYypHl B MPOCTPAHCTBE; | TECTa
WCTOJB30BaTh  OTHOIICHUE | HCIONB3YeT  OTHouieHue | KoHTpoipHbIe paboThI

IJIOIIAIEH IIOBEPXHOCTEH U

IUIOIIAJEH TOBEPXHOCTEN

Pa3zHoypoBHEBBIE 3a1aHUS

00beMOB TMOAOOHBIX ¢Quryp | U1 00beMOB  MOAOOHBIX | KOHCTIEKTHI
IIpY PELICHNH 3a/1a4; ¢uryp npu  pemenuu | Pazmen 6, Temsr 6.1 — 6.7
OK 01, OK 07 3a1a4; Paszmen 7, temer 7.1 — 7.6
yMETh BBIYUCIIATE | yMEET BBIYUCIITH | TecTupoBaHue
TEOMETPUUECKHE  BEJIMYUHBI | TEOMETPUUECKUE [IpakTrueckue paboTHI
(mmuHa,  yros,  IUIOUIAMAb, | BEMUYUHBI (UIMHA, YyroJj, | BeimonHeHue 9K3aMEHAITHOHHOTO
00BeEM, IUIOIIAAb | MJIOMIAAb, o0beM, | TecTa
MTOBEPXHOCTH), UCHOJB3Ys | IUIOHIab  MoBEepXHOCTH), | KoHTposibHBIE pabOTHI
W3y4eHHbIE  (QOPMYNIBI ¥ | UCIIOJB3YS n3ydeHHble | Pa3HOypOBHEBBIC 3aaHUs
METO/IbI; (bopMyIIBl U METO/IBI; Pa3znen 6, remsl 6.4, 6.5, 6.6, 6.7
OK 01, OK 07 Pasnen 7, temer 7.1 — 7.6
yMETh OTIEPHPOBATH | YMEET onepupoBath | TectupoBanue
MOHSATUSMH: TIPSIMOYTOJIbHAS | TIOHATHUSMH: [IpakTrueckue paboOTHI
cucTeMa KOOPJMHAT, | MPAMOYroibHass cucteMa | KoHTpoabHbIE paboThI
KOOpJIMHATBI TOYKH, BEKTOP, | KOOPAUHAT, KOOpAMHATHI | Pa3HOYpOBHEBBIE 3aaHUs
KOOPJIMHATHI BEKTOPA, | TOUKH, BEKTOp, | KoHCIIEKThI
CKQJISIPHOE MPOU3BEJECHUE, | KOOPAUHATHI BeKTOpa, | Pazmen 6, temsol 6.5, 6.7
YroJl  MEXAy BEKTOpaMH, | CKAISIPHOE MPOU3BEIACHUE,
cymma BEKTOPOB, | YTOJI MEXKIYy BEKTOpPaMH,
MPOU3BEJICHUE BEKTOpa Ha | cymma BEKTOPOB,
YHUCJI0; HAXOIUTh C TIOMOIIBIO | TPOM3BEJCHUE BEKTOpa Ha
H3yYECHHBIX dbopmyn | uucno; HaXOJHUT c
KOOPJIMHATHI CepEeANHBI | IOMOIIbIO H3yYEHHBIX
OTpE3Ka, PACCTOSIHHE MEXIy | hopmy KOOPJMHATHI
JIBYMsSI TOUKaMH; CepeauHbI OTpEe3Ka,
OK 01, OK 03 pPacCTOsIHUE MEXIY ABYMsI

TOYKaMHU;
YMETh BBIOMpATh | yMeeT BBIOMpATh | JlenoBbie Urphl
OJIXO AU M3YUEHHBIN | moaxosamuii u3ydeHHbld | [IpakTuyeckue paboThl
METOJ JUIS PEIICHHS 3aJayu, | MeToJ i pemieHus | KoHTpoabHbIE paboThI
pacrno3HaBaTh 3aJa4u, pacnio3HaBaTh | Pa3HOypOBHEBbIE 3a/1aHUS
MaTemaTudeckue ¢GakTel U | MareMatudeckue ¢axthl u | Pazmen 1, remsr 1.1, 1.3, 1.4

MaTeMaTU4YEeCKUE MOJENH B
MPUPOJHBIX U OOIIECTBEHHBIX
ABJIICHUAX, B  HCKYCCTBE;
YMEHHUE NPUBOIUTH IIPUMEPHI
MaTEMaTUYECKUX  OTKPBITUH
POCCUHCKOM U MHUPOBOH
MaTeMaTUYECKON HayKH

OK 01

MaTEMaTHUYECKUE MOJIENH
B HPUPOJHBIX u
OOIIECTBEHHBIX SBJICHUSX,

B MCKYCCTBE; IIPUBOIUT
pUMeEpbI
MaTeMaTHYECKUX

OTKPBITHUM POCCUUCKOU U
MHUPOBOM
MaTE€MaTHYECKOW HAYKH;

Pazpgen 3, rema 3.7
Paznen 4, tema 4.7
Paznmen 5, tema 5.2
Paznmen 6, Tema 6.6
Paznmen 7, temur 7.3, 7.5

YMCTb ONICpUPOBATH

YMEET OIIEpUPOBATH

YcTHBIT onpoc




IIOHATUAMMU: TOXICCTBO,
TOXJICCTBEHHOE

npeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, cucTemMa

IHOHATUAMMU: TOXICCTBO,
TOX/ICCTBEHHOE
npeoOpa3oBaHue,
ypaBHEHHE, HEPaBEHCTBO,

TectupoBanue

[TpakTuyeckue paboThI

BrimonHenue  3K3aMEHAIMOHHOTO
Tecra

ypaBHEHMH ¥ HEPaBEHCTB, | cucteMa ypaBHeHUH U | KoHTpoabHBIE pabOThI
PaBHOCWJIBHOCTb YPaBHEHMM, | HEPaBEHCTB, PasHoypoBHEBbIE 3a1aHU
HEPABEHCTB u CHUCTEM, | PABHOCUJILHOCTh Paznen 1, Tema 1.4
palKOHaNbHEIE, ypaBHeHUM, HepaBeHCTB U | Pasnen 2, temsur 2.2, 2.5, 2.6
UppanroHabHbIE, cucreM, paunuoHanbHble, | Pasmen 3, Temsr 3.3 - 3.6, 3.8
MOKa3aTeNbHbIE, CTEIECHHBIC, | UPPAMOHAJIbHbIE, Paznen 4, tema 4.2, 4.7
norapupMHUIECKHe, [I0Ka3aTesbHbIE,
TPUTOHOMETPUYECKHUE CTEIEHHBIE,
YpaBHEHHUs, HEpPaBEHCTBA M | JJorapu(pMUUECKUeE,
CHUCTEMBI; YMETb  pellaTh | TPUTOHOMETPUUECKHE
YpaBHEHHUs, HEpPaBEHCTBAa MU | ypaBHEHMs, HEpPABEHCTBA
CUCTEMBbI C MIOMOIIBIO | U CUCTEMBI; yMEET peliarTh
pa3IMYHBIX TPUEMOB; pelIaTh | ypaBHEHUs, HEPaBEHCTBA
YpaBHEHHUS, HEPABEHCTBA M | U CHUCTEMBl C IOMOIUIbIO
CUCTEMBl C  TapaMeTpoM; | pa3IMYHBIX MIPUEMOB;
MIPUMEHSATH ypaBHEHUS, | periaeT yYpaBHEHWUS,
HEpPaBEHCTBA, HUX CHUCTEMbI | HEPABEHCTBA U CUCTEMBI C
TUIs pelieHus | mapaMeTpoMm; TPUMEHSET
MaTeMaTHYeCKUX 3a/Jad U | ypaBHEHHUs, HEpPaBEHCTBA,
3aja4 u3 Pa3IUYHBIX | KX CHCTEMBI ISl PEIICHUS
obnacTeil HAyKM W peabHOM | MaTEMaTUYECKUX 3aJad U
KU3HU; 3aJad = U3 pa3IUYHbIX
OK 02 obnacreit HayKu u

peabHOM )KU3HH;
yMETh CBOOOJIHO | yMeeT CcBOOOJHO | YCTHBIN OTIpOC
OTIepUpOBAThH MOHATHSIMM: | OTIEpUPOBATh MOHATUAMU: | TecTupoBaHue
JIBUKEHHE,  MapauleNbHBINA | IBUXKEHUE, mapaenbhblil | [IpakTuueckue paboTs
MEPeHoC, CUMMETpUs  Ha | IepeHoc, cUMMeTpus Ha | Boimosnnenue 9K3aMEHAIIMOHHOTO
IJIOCKOCTH U B NMPOCTPAHCTBE, | MJIOCKOCTH u B | TecTa
MOBOPOT,  MpeoOpa3oBaHUE | IPOCTPAHCTBE, TMOBOPOT, | KOHTpoIbHBIE paboThI
mo00us1, mog00HbIe PUTYPHI; | TpeoOpazoBaHue Moa00us, | [{uKTaHThI
yYMETh pacro3HaBaTh paBHBIC | MOJOOHBIE (DUTYPHI; PaznoypoBHeBbI€ 3a/1aHUS
U 1noAoOHbIe (PUTYpBI, B TOM | yMEET pacnio3HaBaTh | KoHCIIEKTHI
qyclie B MPUPOJE, UCKYCCTBE, | paBHble U moaoOHbie | Pasmen 6, Tembl 6.1 — 6.7

apXUTEKTYPE; burypsl, B Tom uucine B | Pazgen 7, tembl 7.1 — 7.6
OK 02 IIpUpOJE, HCKYCCTBE,

aApPXUTEKTYPE;
YMETh UCIOJIb30BATh | YMEET WCITOJIb30BaTh | Y CTHBINA OIPOC
reOMETPUYECKUE OTHOIICHHUS, | TEOMETPUYECKHE TectupoBanue
HaXOJUTh  TI'EOMETPHUYECKHE | OTHOILIEHUS, HaxoauTh | [IpakTrueckue paboTHI
BETUYMHBI  (AJIMHA,  YroJ, | TEOMETPUYECKHE BrimonaeHune 9K3aMEHAIIMOHHOTO
IUIOIIAb, 00BeM) IpH | BEIUYUHBI (ATUHA, YroOJ, | TecTa
pelieHnd 3aJady W3 JAPYrux | miomanas, o0beMm) mpu | KoHTponbHbIe paboThI
y4eOHBIX TMPEeIMETOB H U3 | pEIICHUHU 3a7ad u3 Apyrux | JIuKTaHThl
peallbHOM KU3HH, yueOHBIX MPEeAMETOB U U3 | Pa3HOYypOBHEBBIE 3a/1aHUS
OK 02 peabHOM )KU3HH; KoHncnekTsl

Pazgen 6, Tema 6.6
Pazgen 7, temwr 7.3, 7.5

yMETh CBOOOJTHO

yMeeT CBOOOIHO

YCTHBIN 01IpoC




OTIEPHPOBATH NOHATUSIMU: | ONIepUpoBaTh NOHATUAME: | TecTupoBanue

CTENEHb C LIEJIbIM | CTETIEHb c uenbiM | [IpakTrueckue paboTbl
II0Ka3aTesem, KOPEHb | ITOKa3aTeleM, KOpeHb | BeinonHenue 9K3aMEHALIMOHHOTO
HaTypaJIbHOU CTCIIEHH, | HATypaJIbHOMU CTEIIEHH, | TeCTa

CTETIEHb C pPAalMOHAJBHBIM | CTENCHb C palMoHaIbHBIM | KOHTpoIbHBIE pabOThI
[IOKa3aTejaeM, CTElNEHb ¢ | [I0OKa3aTeleM, cTeneHb c | PasHOypoBHEBBIE 3aaHus
JIEHCTBUTEIILHBIM e CTBUTEIILHBIM Paznen 2, temnr 2.1, 2.2, 2.6
(BEIIECTBCHHBIM) (BEIIECTBEHHBIM) Paznmen 3, Temsr 3.1 — 3.8
MOKa3aTeseM, Jorapudm | mokasareiem, Jorapupm

4lCclia, CHUHYC, KOCHHYC U | YUCJla, CHUHYC, KOCHHYC U

TaHI'€HC [IPOU3BOJIBHOTO | TAHIEHC  MPOU3BOJIBHOTO

qHCla; YHUCIIa;

OK 04

YMETb cBOOOJHO | yMeeT cBoOoHO | TectupoBanue
OTIEPHPOBATH MOHATHUSIMH: | ONIEpUPOBaTh MOHATUAME: | [IpakTHdeckue paboThI
rpaduk ¢QyHKIMM, oOpaTHas | rpagux ¢byHkuy, | BeimonHenue 9K3aMEHAllHOHHOTO
GbyHKIMS, KOMIIO3UIUS | 0OpaTHas ¢yHKuus, | Tecra

GyHKIMM, nuHeHas | komno3uuus — QyHkuui, | KonTponasHbie paboTh
byHKIHS, KBaJ[paTHUYHAs | JIMHEHHAS ¢byukuus, | PasHoypoBHEBBIE 3a/1aHUs
GbyHKIMS, CTeNeHHas | kBajpaTtuuHas GyHkuus, | Pasgen 2, temsl 2.3, 2.4, 2.6
GbyHKIMS c uenbiM | creneHHas  Qynkuus ¢ | Pasnmen 3, temsr 3.1, 3.2, 3.4, 3.6, 3.8
MoKasaresem, LEeTbIM MoKazaresem,

TPUTOHOMETPHUYECKHE TPUTOHOMETPHUUECKHE

GbyHKIMH, oOpatHble | (YHKIIHH, oOpaTHbIE

TPUTOHOMETPUYECKHE TPUTOHOMETPHUUECKUE

dbyHKIIMM, TOKa3aTenbHas W | QYHKIUM, TIOKa3aTelIbHAs

norapudmudeckas (QpyHKOUH; | U norapudMudecKas

yMETh  CTpOUTh  Tpaduku | QyHKIHH; yMeeT CTPOUTH

hyHKIHH, BBITIOJTHATH | Tpaduku byHKIHH,

npeobpazoBaHusi  TpadUKOB | BBHITOTHSIET

GhyHKIINIH; npeoOpazoBaHMs

OK 04 rpaduKoB (QYHKITUH;

YMETb UCIO0JIb30BATh | YMEET UCI0JIb30BaTh | TecTupoBaHue

rpaduku  GyHkoud st | rpaduku  GyHkumid i | [Ipaktrdeckue paboTh
U3Y4YEeHHUS  TPOLECCOB U | u3ydeHuss mpoueccoB U | KoHTposbHbIE paboThI

3aBUCHUMOCTEH TpU peHIeHUU
3ala4 U3 JPYrux Yy4eOHBIX
MpeIMETOB U U3 peaibHOU

3aBHCHUMOCTEH Ipu
peUICHUHU 3a4a4 U3 APYTIUux
y‘le6HBIX npeaMETOB U U3

Pa3HoypoBHEBbIE 3a1aHUS
Pazgen 3, rema 3.7

KHU3HU; BBIPAXATh | peabHON KH3HU;

dopmynamu 3aBUCHMOCTH | BRIp@XaeT  (opmynamu

MEXIY BeTHYHMHAMM; 3aBUCHMOCTH MEXITY

OK 04 BEJINYMHAMM;

cBOOOTHO OIIepHpOBaThH | CBOOOHO onepupyet | TectupoBanue

MOHATUSAMMU: YETHOCTh | IOHATHUSIMHU: yeTHOCTh | [IpakTnyeckue paboThl

GyHKUIMU,  MEPUOAWYHOCTH | QYHKIMM, MEPHOAUYHOCTH | BhImonHeHne  3K3aMEHallMOHHOTO
(GyHKIMU,  OrpaHUYEHHOCTH | PYHKIMH, TecTa

¢byHKLUY, MOHOTOHHOCTb | OTPaHHUYEHHOCTb KonTtposnbsHbie paboTh

¢byHKLUY, OKCTPEMYM | (YHKLIMH, MOHOTOHHOCTH | Pa3HOypOoBHEBbIE 3aJaHUs
¢bynkuuu, Haubosbliee U | QyHKIMH, skcTpeMyM | Pasgen 2, temsl 2.3, 2.4, 2.6
HauMeEHBbIIIee 3HaueHus | GpyHKIuH, Haumbonbmee u | Pazgen 3, temsr 3.1, 3.2, 3.4, 3.6, 3.8
GyHKIMH Ha NOPOMEXYTKe; | HaMMeHbllee  3HaueHus | Pasnen 4, temur 4.2, 4.4 — 4.7, 4.10
yMeTh MIPOBOJIUTH | PYHKIIMM Ha MPOMEXKYTKE;

uccienoBaHue QyHKINU;

YMEET IIPOBOJUTH




OK 04 uccie[oBaHNe QYHKIUH;

YMETh HCIO0JIb30BATh | YMEET UCHoJib30BaTh | TecTupoBaHue

CBOICTBa " rpaduku | cBoiictBa M rpaduku | Ilpaktuueckue paboTsl
bynkuuit s pemeHus | yHKouid s pemeHus | KoHTpoabHbIE paboThI
YpPaBHEHUM, HEPAaBEHCTB U | yPAaBHCHUM, HEPABEHCTB U | [JUKTaHTHI

3ajady ¢ [apaMeTpamy; | 3a7ad ¢ napameTpami; | PasHoypoBHEBBIE 3a1aHus
M300paxarhb Ha | u3o0paxaer Ha | Paznen 2, Temnr 2.5, 2.6
KOOPAMHATHOM MJIOCKOCTH | KOOopJmHaTHOM Tiockoctu | Pasmen 3, temsr 3.3, 3.4, 3.6, 3.8
MHOJKECTBA pelIeHU | MHOXKECTBA penieHui

YpaBHEHUM, HEPABEHCTB U UX
CUCTEM;

YpaBHEHUH, HEPABEHCTB U
UX CUCTEM;

OK 04
YMETh OIIEpUpPOBAThH | yMEET OIIEPUPOBATH | Y CTHBIA OIIPOC
MOHATUSAMH:  OTpENeTIeHUE, | MOHATUAMU: OTpesielieHue, | TecTupoBaHue
aKcuoma, TeopeMa, | akcuoma, Teopema, | [Ipaktuueckue paboThI
CJIEJICTBHE, CBOMCTBO, | CIEJICTBHE, CBOMCTBO, | BeImosmHeHNE 9K3aMEHAIIMOHHOTO
MpPU3HAK,  JI0KA3aTeJIbCTBO, | IPU3HAK, JOKA3aTENbCTBO, | TECTA
PaBHOCUJIbHBIE PaBHOCUJIbHBIE Kontposbabie paboThI
(hopMyITUPOBKY; yMETh | GOPMYTUPOBKH; ymeeT | PazHOypOBHEBBIC 3aaHUS
dbopmymupoBath oOpatHOoe W | opmysupoBaTh ooparHoe | Paszmen 6, Temsr 6.1 — 6.7
MIPOTUBOMOJIOKHOE u npoTtuBonoyioxHoe | Paznen 7, remsr 7.1 — 7.6
YTBEPKJICHHE, MPUBOJNTH | YTBEPXKJEHUE, TPUBOIUT
MPUMEPBl U KOHTPIPHUMEPHI, | TPUMEPHI u
UCI0JIb30BATh METOJ | KOHTPIIPUMEPHI,
MaTeMaTH4eCKOH WHAYKIUH; | UCIOJIb3YeT METO0J1
MPOBOJUTH  JOKa3aTelbHble | MAaTEMaTHYECKOM
paccyXAeHUS TpHU PELIECHUH | HHIYKIUH; MIPOBOIUT
3ajad, OILICHMBATh | I0OKa3aTeIbHbIE
JIOTUYECKYI0  MPaBUIBHOCTH | paCCyXACHUS npu
paccyXJIeHUI; pelIeHnn 3ajad,
OK 06 OILICHUBAET  JIOTUYECKYIO

MPAaBUJIBHOCTD

pacCyxICHUI;
YMETb cBOOOJHO | ymMeeT cBoboaHO | TectupoBanue
OTIepUpOBAThH MOHATHUSIMU: | oniepupoBaTh moHsATusMU: | [IpakTuueckue paboTh
[IOCJIEIOBATENLHOCTb, MOCJIEZIOBATEIHHOCTD, KoHTposbHbie paboThl
apudMeTnyecKas apudMeTnIecKas Paznen 1, rema 1.4
Mporpeccus, TeoMeTpuuecKas | Mporpeccus, Paznen 3, Tema 3.1
mporpeccus, OECKOHEYHO | reoOMeTprYecKast
yOBIBaroIIasi reoMeTpuuecKkas | mporpeccus, OECKOHEYHO
Mporpeccus; yMeThb 3a/aBaTrh | yObIBaromias
MOCJIEIOBATEILHOCTHA, B TOM | F€OMETpUYECKast
qyucIie c MIOMOIIBIO | IPOrPECCHUS; yMeeT
PEKYPPEHTHBIX (hopMyI; 3a/1aBaTh

OK 06

noCjaca10BaTCIbHOCTH, B
TOM YHCJIC C TIIOMOIIBIO

PEKYPPEHTHBIX HOpMYII;

YMETh BBIOMpPATh
NOJIXOISAIIUN  METOH IS
pelIeHus 3a1aui; MTOHUMaHUe
3HQYUMOCTH MAaTEMaTHKH B
U3y4eHUU  TPUPOAHBIX |
0OIIeCTBEHHBIX IMPOLIECCOB U

yMeeT BBIOMpPATH
HOJIXOAALINN MeToa JUIs
pereHus 3aJauu;
HOHUMAeT 3HAYUMOCTh
MaTeMaTUKd B HU3y4YEHUU
PUPOIHBIX u

[TpakTrueckue pabOTHI

Brinonnenue 9K3aMEHAIIHOHHOTO
TecTa

KoHnTpoabpHbIe paboTh
Pa3noypoBHeBbI€ 3a1aHUs

Pazgen 1, Temsr 1.3, 1.4




SIBJICHU; YMETh | OOIIECTBEHHBIX Pazgen 3, temnr 3.7, 3.8
pacro3HaBaTh ~ IMPOSIBJICHUE | MpolieccoB U siBieHuit; | Pa3znen 4, tema 4.7
3aKOHOB ~ MaTEMaTUKU B | yMEET pacnio3HaBath | Pa3nen 5, tema 5.2
HCKYCCTBE, YMETh IPUBOJUTH | IIPOSIBIIEHUE 3akoHOB | Pa3znen 6, Tema 6.6
MpuMepsl  MaTEMaTHYECKUX | MaTeMaTUKU B HCKyccTBe, | Pazgen 7, Temsl 7.3, 7.5
OTKPBITUM  POCCHMCKOM U | yMeeT [IPUBOJIUTH
MHpPOBOM  MaTEMaTU4YECKOH | IPUMEPHI
HayKH; MaTEMaTHYECKUX
OK 06 OTKpPBITHIl POCCHIICKON U

MHUPOBOM

MaTE€MaTHYECKOU HAYKH;
IIPOM3BOJUTh  pacyeTbl IO | MPOU3BOAUT pacueTsl 1Mo | [IpakTuueckue paboThI
ajanTaluy  YIpaBJISIIOIIMUX | OIPEJEICHUIO KoHTpoabHbIe paboThl
IIpOrpaMM Ha OCHOBE aHaJIM3a | ONTUMAJIbHBIX ~ MeTOJIOB | PasHOypoBHEBBIE 3a/1aHus
BXOJTHBIX JTAHHBIX, | BOCCTAHOBJICHHUS Pazmen 1, temur 1.3, 1.4
TEXHOJIOTHYECKOH U | paboTOCIIOCOOHOCTH Paznen 3, temnr 3.7, 3.8
KOHCTPYKTOPCKOM IPOMBILLIIIEHHOTO Paznen 4, tema 4.7
JNOKYMEHTALUN B | 000pyI0BaHUs Paznen 5, tema 5.2
COOTBETCTBUHU C MOJYYEHHBIM Pasnen 6, Tema 6.6
3aJJaHUEM, Pazgen 7, temnr 7.3, 7.5

I1K 5.3
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