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1. TACHOPT PABOYEN YUYEBHOMU

JUCHUIIVIMHBI YII.11 MATEMATHKA

INPOI'PAMMUbI

1.1.
Pabouass mporpamma ydeOHOM maucuumuimHbl siBisiercss yacteio I[ITICC3 B

O06J1acTb MPUMEHEHHUS TPOTPAMMBI

cootBercTBUU ¢ OI'OC CIIO 09.02.11 Pa3paboTtka u ynpapieHHE NPOrpaMMHBIM
o0ecreyeHHeM.

1.2. Mecro yuebHoM nucuumuinael B cTpykType [TICC3:
OIl. O0meo6pazoBarebHas MOATOTOBKA

VII. YueOHble npeaMeThl

VII.11 Maremartuka

1.3. Uenu u 3agaun yueOHOW TUCHUIUIMHBI — TpeOOBaHUS K pe3ysbTaraM
OCBOCHUS y4eOHON AMCLIUILIINHBIL
00111e00pa3oBaTEeNHHOM MUCIHUTLIINHBI

Conepxanue IPOTrPaMMBbI

«MareMaTuka» HaIpaBI€HO HA JOCTHKEHUE pE3yJbTaTOB €€ W3Y4YEHHUs B
cootrBercTBUM ¢ TpeboBanusamu PI'OC COO ¢ yderoMm mnpodeccuoHanbHOU

HamnpasiieHHocTH OI'OC CIIO.

1.4. KosimuyecTBO 4acOB Ha OCBOEHUE JUCIIUIUINHBIL:
MaxkcumanbHON yueOHOU Harpy3ku oOyuaromierocs 322 yaca, B TOM YHCJIE:
— oOs3arenpHas ayAMTOpHas ydyeOHas Harpys3ka (Bcero) - 80 yacoB, B TOM
YyucIie MpakThiecKas NoAroToBka — 42 yaca.
— INpoMexyTouHas arrectanus — 10 gacos.
— camocTosTenbHas padoTa 232 yaca.
OCBOCHUS

1.5. IInanupyemsbie 00111e00pazoBaTenbHON

mucuuminHbl B cooTBeTCTBUH ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO.

pE3yNbTAThI

Ko n Pe3yabTaThbl 00yueHus

HAaNMMEeHOBaHHe

cbopanyeMblvx Oo6ume JMCcHuIIMHAPHbIE

KOMIeTeH Ui
OK 016. BriOupats | JINUHOCTHBIE  pe3yabTaThl  JIOJIKHBI P61, Bragenue MeTozaMH
CHOCOODI OTpaXath JI0Ka3aTeIbCTB, AITOPUTMAMHU
pelieHus:  3ajady | B 4acTH: TPYJOBOTO BOCITUTAHHUSL: permers sana; yMeHte
npodeccHoHaNbH |- TOTOBHOCTh K TPYAY, OCO3HaHHE (bOpMyTHPOBATE oTpeeieH s
Ol JIIeSITEeNBHOCTH | ICHHOCTH MacTepCTBa, TPYAOIIO0HE; AKCHOME ’
NPUMCHHTENLHO | - TOTOBHOCTb K aKTHBHOM ACATENBHOCTH | ' yoonenir  mpuMeHsTs WX,
K PA3JHIHBIM | TEXHONIOTHMECKOH M COUMAIBHON | 1yop iy, JlOKa3aTelbHbIE
KOHTEKCTaM HaIrpaBJICHHOCTH, CIIOCOOHOCTh
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WHULIUUPOBATD, IMJIaHUPOBATb
U CaMOCTOSTEIBHO BBITIONHATH TaKYIO
ACATCIIbHOCTD,

- HWHTEpEeC K pa3au4HbIM chepam
npodecCHOHATBLHOMN 1eATEIbHOCTH.
MeranpeaMeTHbIe Pe3yIbTaThl JOKHBI

OTpaXKaTh:
OsgnageHue YHUBEpCATbHBIMHU
y‘-Ie6HI>IMI/I I1I03HAaBaTCJIbHBIMHA
NEUCTBUSIMU:

a) 6a30BbIe JOTMUYECKUE JICHCTBUSA:

- CaMOCTOATENFHO  (OPMYJIHPOBATH
u aKTyaJIM3UpOBaTh npobiemy,
paccmaTpuBaTh

€€ BCECTOPOHHE;

- YCTaHaBIMBAaTh  CYIIECTBEHHBIN
NPU3HAK

WIM  OCHOBaHMSA JJIsI  CpPaBHEHWS,
KI1acCU(UKALIUN

1 0000IIEeHH;

- OIpeneNsATh LEeIH JEATEIbHOCTH,
3a7aBaTh MapaMeTpbl M KPUTEPHH HX
JOCTH)KEHUS;

- BBIABIATH  3aKOHOMEPHOCTH U
IPOTHBOPEYUS

B pacCMaTPHBAEMBIX SIBICHUSX;

- BHOCUTh KOPPEKTUBHI B JICATCITLHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YJIHTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCIIECICTBHUI
JIeSITENLHOCTH

0) 0a30BbBIE HUCCIIENOBATEILCKIE
JCUCTBHUS:

- BJIAACTh HaBBIKAMH y4eOHo-
HCCIICIOBATEIIHLCKOM

U TIPOCKTHOM NESTETLHOCTH, HAaBBIKAMHU
paspemnieHus mpoodieM;

- BBIABIISITH TNPHUYNHHO-CIICICTBEHHBIE
CBSI3U

U aKTyaJH3UpOBaTh 3a/1a4y, BHIIBUTATH

TUTIOTE3Y
€€ pEIICHMs, HaxXOOUThb apPryMEHThI
TUTSt JI0OKa3aTesIbCTBa CBOUX

YTBEpXKACHUM, 3a/laBaTh MapamMeTphbl U
KPUTEPHU PELICHHUS;

- aHaJIM3UPOBATH MOJIyYEHHBIE B XOJE
pelieHus 3a/1a4u pe3yabTaThl,
KPUTHYECKU OLICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3MPOBATH
U3MEHEHHE

B HOBBIX yCJIOBUSIX;

pa3pabarbIBaTh 1aH pelieHus

paccyXJICHHS B XOJIC PEIICHHs 3a/1a4;
I1P62. YMeHue OTIEpUPOBATH
MOHSATHSIMHU: CTETICHb 4HCla,
Jorapu@m yucia; yMEHUE BBIIOTHSITh
BBIYUCIIEHUE 3HAYEHUI
U TpeoOpa3oBaHMsl BBIPAKEHHUH CO
CTETICHSIMH u norapudmamu,
npeoOpa3oBaHMs IpoOHO-
paIMOHATBHBIX BBIPAKECHU;

I1P63. YMeHue OTIEpUPOBATH
MOHATHSIMHU: paloHanbHbIE,
UppalMOHANIbHBIE,  MOKa3aTelbHbIE,
CTCTICHHEIE, norapuMUIECKHe,
TPUTOHOMETPUYECKHE YypaBHEHUS W
HEPAaBEHCTBA, UX CHCTEMBI;

I1P64. Ymenue OIIepupOBaThH
HOHATHAMH: (YHKIHS, HETpephIBHAS
byHKIHA, IIPOU3BOJIHA,
nepBooOpasHas, OIIpeaeICHHBIN
MHTETpa; yMeHue HAXOJUTh
IPOM3BOIHBIC 3IIEMEHTAapHBIX
GyHKUMH, WCHONB3Ys CIPABOYHBIC
MaTepuabl; HCCIIEI0BATh B
NPOCTEHIINX CiIydasxX (YHKIUM Ha
MOHOTOHHOCTb, HaXOJIUTh
HauOoJbIINe

¥ HaVMEHBIIWE 3HAYCHHSA (QYHKIIHIA;
CTpOUTH TpapuKd MHOTOUICHOB C

WCIIOIb30BAaHUEM amnmnapara
MaTeMaTU4ecKoro aHaln3a;
MPUMEHATh  MPOU3BOJHYIO  IpPH
peleHnn 3a1a4
Ha JBWXKEHUE; pEIarh IPaKTHUKO-
OpUEHTUPOBAHHBIE 3a/1auun

Ha HauOOJbIINE W HAMMEHBIIHE
3HA4YCHHA, Ha HAXO0XACHHUC IIYTH,
CKOpPOCTH M YCKOPCHHS;

I1P65. Ymenue OTIepPUPOBATH
HOHATUSIMU: pallioHaNIbHAS (QYHKIUS,
NoKa3arelbHas (YHKIHS, CTeIeHHAs

byHKIIHS, norapupmMudeckas
byHKIHS, TPUTOHOMETPUUECKUE
byakuuu,  oOpaTtHble  (QyHKIUH;
YMEHHE CTPOMTH rpaduKu

M3y4YCHHBIX (YHKIHUH, MCHOIb30BaTh
rpaduKu MpH U3YYEHUH MPOIECCOB U
3aBUCHMOCTEH, TPHU pEIIeHNH 3aj1ad
U3 JApYruX Y4eOHBIX MpPEIMETOB U
3a7a4 U3 peajJbHOM KU3HH; BEIpaKaTh
dbopMynamMu  3aBUCHUMOCTH  MEXAY
BEJINYNHAMU;




npobiemMbpl € y4eToM  aHalu3a
MMEIOLINXCS MaTepuaIbHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

- yMeThb TIGPEHOCHUTh 3HAHUSI B
MI03HABATEIbHYIO

u MPaKTUYECKYIO obnactu
KHU3HEICATEILHOCTH;

- yYMETh MHTEIPUPOBaTh 3HAHUA U3
pa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIJIBUTaThb HOBBIE WJIEH, Mpejiararb
OpUT'MHAJIbHBIE [TOAXO0/IbI U PEILICHUS

[1PG6. YMmeHue permath TEKCTOBBIC
3aJaud pa3HbIX THIIOB (B TOM YHCIIE
Ha TMPOLCHTHL, JOJM W 4YacTH, Ha
IBIDKEHUE,  paboTy,  CTOMMOCTB
TOBapoOB M YCIIYT, HAJOTH, 33/1a4d U3
o0JIacTH  yIpaBlICHUS JIMYHBIMH U
CEMEUHBIMU duHaHCAMM);
COCTABIISITh BBIPAKCHHS, YPaBHCHUS,
HEpaBEHCTBA M WX CHCTEMBI IO
VCIOBHIO  3aJadd,  HCCJIEI0BaTh
MOJYYECHHOE pEIICHHEe M OICHUBATh
MPaBIONIOT00HOCT PE3YJIbTATOB;

I1P67. YMeHue OTIEpUPOBATH
MOHATHSIMHU: cpenHee
apudpMeTHIECKOe, MeraHa,
HauOoJIbIIICe u HaMMeEHbIIIee
3HA4YCHUs,  pa3Max,  JTUCIICPCHS,
CTaH/IaPTHOE OTKIJIOHEHHE YHCIIOBOTO
Habopa; yMeHUe W3BJICKATb,
UHTEPIPETHPOBATh  WH(MOPMAIIHUIO,
MPEJCTaBICHHYI0 B Ta0lWIax, Ha
auarpammax, rpadukax,

OTPaKAIOIIYI0 CBOWCTBA PEATBHBIX
HpOHeCCOB n HBHGHHﬁ; HpeI[CTaBII}ITB
WH(POPMAITUIO ¢ TTOMOIIBIO TAOIHI] U

UarpaMm; UCCJIEe10BATh
CTaTUCTUYECKHE JaHHbIE, B TOM
qucIie

c MIPUMEHEHNUEM rpaduyeckux

METOJIOB U JIEKTPOHHBIX CPE/CTB;
I1PGS. YMeHue OTICpUPOBATH
[IOHATUSAMH: CIIy4alHbI1 OIIBIT
U CilydaiiHoe cOOBITHE, BEpOSITHOCTb
cllyyailHOro  coOBITHSI;  yMEHHE
BBIUUCIIATh BEPOSITHOCTb c
HCII0JIb30BaHUEM rpadu4ecKux
METOJOB;  IPUMEHATh  (HOPMYJIbI
CIIOKEHHUS U YMHOKEHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE
¢bakTel M QopMynBl TpPU pPEUICHUU
3ajja4;  OLIEHUBaThb  BEPOSTHOCTU
peanbHBIX  COOBITHH;  3HAKOMCTBO
co Clly4yaliHbIMU BEIIMYMHAMU;
YMEHHE MIPUBOANTD pUMEPBI
IIPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHUCEl
B MPUPOTHBIX
1 OOILECTBEHHBIX SIBJICHUSX;

I1P69. Ymenue OTIepPUPOBATH
MOHATUSMMU: TOUKa, npsMas,
IIJIOCKOCTB, IIPOCTPAHCTBO,
JBYI'PaHHBIN yroJj, CKpeIluBatoLecs
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psIMbIE, napauIeTbHOCTh u
MEPIEeHIUKYISIPHOCTD IPSIMBIX
U IUIOCKOCTEH,  Yroil  MexAy
OpSMBIMH, yTOJl MEXAY HNpsMOn
M IJIOCKOCTBIO,  YIOJI — MEXAY
IJIOCKOCTSIMHU, PAacCTOSTHUE OT TOYKU
70 ITUIOCKOCTH, PAacCTOSHUE MEXIY
NpSMBIMH,  PAaCCTOSIHME  MEXAY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh
IpU  pelleHWu 33a7ad H3y4yeHHbBIE
(bakTbl U TEOpeMbl IUIAHUMETPUU;
yMEHHE OLICHUBATh pa3Mepsl
00BEKTOB OKPYXKAIOIIET0 MHUPA;

I1P610. YMenne OTIEpUPOBATH
MOHATHSIMU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTPaHHUKA, KyO,
napajuieNienune/, mpu3ma, mupamMmuia,
¢durypa u TMOBEPXHOCTh BpalllCHUS,
UWINHIAP, KOHyc, 1mmap, cdepa,

ceueHus burypsl BpallleHus,
IJIOCKOCTh,  Kacaromiasicss  cepsi,
UWIMH]IPA, KOHYCa, oAb

MOBEPXHOCTU TMUPAMUJIBI, TPH3MBI,
KOHYcCa, [IIHHIPA, TUIOMaab chepsbl,
oobeM  Kyba,  IPSIMOYTOJIBHOTO
napaJuiesenure/a, UpaMHU/IbI,
NpU3MBI, [WIMHIPA, KOHYca, IIapa;
yMEHHE M300paXkaTh MHOTOTPAaHHHKH
U TOBEPXHOCTH  BpAaIICHHs, HX
CEYCHUS OT PYKH, C TOMOIIBIO

YepTEKHBIX UHCTPYMEHTOB u
ANEKTPOHHBIX  CPEJICTB;  yMEHHUE
pacrno3HaBaTh CUMMETPUIO B

MIPOCTPAHCTBE; YMEHHUE PaclOo3HABaTh
MpaBWJIbHBIE MHOTOTPAHHUKH;

I1P611 Ymenue OIIepupOBATH
MOHATHUSIMHU: JBUKECHHE
B NPOCTPAHCTBE, MOAOOHBIE (QUTypHI
B IPOCTPAHCTBE;  HCIOJIb30BATh
OTHOIIEHUE IUIOAJEN TOBEPXHOCTEN
U 00bEeMOB TMOJOOHBIX (GUTYpP TpH
pElIeHUH 3a]1aY;

I1P612. YMmenue BBIUUCTISTH
TeOMETPUUYECKHE BEIMYMHBI (IJTHHA,
yroia, Iuiouiaab, oObeM, IJIOWAAb

IIOBEPXHOCTH), UCIIONIb3Ys
U3y4EHHbIE (POPMYIIBI U METOBI;
I1P613. YMeHue ~ omnepupoBarthb

MOHATUSIMH: TIPSIMOYTOJIbHAs CHCTEMA
KOOpIWHAT, KOOPAMHATHI  TOYKH,
BEKTOD, KOOpJAUHATBl  BEKTOpA,
CKAJIIPHOE  NPOU3BEACHUE,  Yroll
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MEXIy BEKTOpPaMH, CyMMa BEKTOPOB,
MPOM3BECHNE BEKTOpa Ha YHCIO;
HaXOJUTh C TIOMOIIBI0 HW3YYECHHBIX
dbopMynl  KOOpAMHATBHI  CEpPEAMHBI
OTpe3Ka, PACCTOSIHHE MEXKIY IBYMS
TOYKaMHU;

I1P614. Ymenue BBIOMPATH
MOJIXOMSIIMNA  WM3YYECHHBIM  METOJ
JUIS pelIeHUs 3a/layd, Paclo3HaBaTh
MaTeMaTHU4eCcKue (hakThI
M MaTeMaTHYecKhe MOJAENU B
MIPUPOIHBIX u 00I11eCTBEHHBIX
SBIICHUSIX, B HCKYCCTBE, YMCHHE

OK 02.
Mcnosp30BaTh
COBpEMEHHBIE
CpeAcTBa IOMCKa,
aHaJM3a u
MHTEPIPETAIIH
nH(pOpManuu, u
H(pOpMAalOHHbIE

TCXHOJIOT'NHU JIA

BBLITTOJIHEHUS 34,
pogeccuoHalb
1 1eATEeIbHOCTHU

naq
HO

JIM4HOCTHBIE  pEe3yNbTaThl  JOJIKHBI
OTpaXkaTh B YACTHU: LIEGHHOCTU HAYyYHOT'O
MO3HAHUS:

-chopMHpPOBAaHHOCTE ~ MHUPOBO33pEHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HayKu "
00LIECTBEHHON NMPAKTUKU, OCHOBAHHOTO
Ha nyanore KYJIBTYP,

CIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIbTYPHOM MHUPE;
MeranpeameTHble pe3yabTaThl JOJKHBI

OTpaXKaTh:
OsgnageHue YHUBEPCATHHBIMHU
y‘-Ie6HI>IMI/I I1I03HAaBaTCJIbHBIMHU
NEUCTBUSIMU:

B) paboTta ¢ uHpopmarmei:

- BUAJCTh HABBIKAMH  MOJYYCHHS
UHPOpPMALIUM U3 HMCTOYHHKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATH
NOWCK, aHaliM3, CHCTEMaTH3alui0 |

MHTEPIPETALNIO uHpopManuu
Ppa3IU4HbIX BUJIOB U bopm
IIPE/ICTABIICHHUS;

- CcO37aBaTh TEKCTHl B Pa3IMYHBIX
dopmarax ¢ y4eTOM Ha3HAYCHUS
uH(pOpMAllMM W 1EJICBOW ayAUTOPHUH,
BBIOMpast ONTUMATHHYIO bopmy
IpeCTaBICHUS

U BU3yaIH3allHH;

- OLICHUBATh JIOCTOBEPHOCTb,
JETUTHMHOCTD UHpOpMaIny, ee
COOTBETCTBUE IPABOBBIM M MOPAJIHHO-
STHYECKUM HOpMaM;

- UCIOJIb30BATh CpeacTBa
UH(OPMAIIMOHHBIX u

PUBOJIUTH pUMEpPHI
MaTeMaTHYECKUX OTKPBITUI
POCCUICKON u MHPOBOM
MaTE€MaTHYECKOU HAYKH

I1POG1. Bnagenue METOJaMU
JI0Ka3aTeIbCTB, AITOPUTMAMHU
pereHHs 3ajay; yMEHHue
bopMyIHpoBaTH OTIpEIeNICHH,
aKCHOMBI

U TEOpeMbl,  TNPHUMEHATh WX,
MIPOBOJIUTH JI0Ka3aTebHbIe
paccyXIeHHs B X0JIe peLICHUS 3a/1a4;
I1P62. Ymenue OIIepupOBaThH
HOHATHAMHU: CTENEHb qHcIa,
Jorapu¢m 4ucIiia; yMEHUE BBITIOIHSTD
BBIUHCIICHHUE 3HAYEHUN
U TpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENCHIMHU " norapupmamy,
npeoOpa3oBaHus IpoOHO-
palMOHAIBHBIX BBIPAKCHUH;

I1P63. Ymenue OIIepUPOBATH
HOHATHAMHU: panroHanbHbIE,
UppalnroHalbHble,  IOKa3aTelbHbIE,
CTEICHHBIE, norapudmMuueckue,

TPUTOHOMETPUYECKUE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

[1P64. Ymenue OIIepupOBaThH
HOHATHAMH: (YHKIHS, HETpephIBHAS
byHKIHA, IIPOU3BOJIHA,
nepBooOpasHas, OIIpeAeICHHBIN
UHTETpa; yMeHue HAXOJUTh
IPOMU3BOIHBIC 3IIEMEHTapHBIX
GyHKUMN, WCHONB3ys CIPAaBOYHBIC
MaTepuabl; HCCIIEI0BATh B
NPOCTEHIINX CiIydasX (YHKIUHA Ha
MOHOTOHHOCTb, HaXOJIUTh
HauooJbIINe

¥ HaWMEHBINWE 3HAYCHHSA (QYHKIIHI;
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KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B
penieHnn KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX )41
OpraHU3aIMOHHBIX 3a/1a4 c
co0uroIeHeM TpeGoBaHUI
9PrOHOMHUKH, TEXHHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHus,

IPAaBOBBIX W OSTHYECKHX HOPM, HOPM
UH(POPMALIMOHHOM 6€30MacHOCTH

CTpOUTH TpapuKd MHOTOUICHOB C

HCIIOJIb30BAHUEM amnmapara
MaTeMaTU4ecKoro aHalIn3a;
MPUMEHATh  MPOU3BOJHYIO  IpPH
peleHnn 3a1a4
Ha JBWXKEHUE;, pEIarh IPaKTHUKO-
OpPUEHTUPOBAHHBIE 3a1auu
Ha HauOOJbIIME W HAUMEHBIINE
3HAUEHMs, HA HAXOXJEHUE TYTH,

CKOpPOCTH M YCKOPCHUS;

I1PGS. YMeHue OTIEpUPOBATH
MOHATUSIMH: PallMOHANbHAS () YHKIIHS,
nokaszatenbHast (DYHKIHS, CTEIICHHAs

byHKIHA, JorapupmMuuecKas
byHKIHS, TPUTOHOMETPUYECKHUE
¢bynkuuu,  obOpaTtHble  (QYHKIUY;
yMEHHUe CTPOUTH rpaduku

M3YYEHHBIX (YHKIMHA, UCIOJIH30BaTh
rpaduKy MPH U3YYEHUH MPOIECCOB U
3aBUCUMOCTEH, MpHU pELICHUH 3ajad
U3 JAPYruX Y4eOHBIX MPEIMETOB W
3a/1a4 U3 PeaabHOU JKU3HH; BBIPAXKATh
dbopMynamMu  3aBUCHMOCTH  MEXKIY
BEJIMYUHAMU;

[IP66. Ymenue pematb TEKCTOBBIC
3a/la4dl pa3HbIX TUIOB (B TOM YHCIIE
Ha TIPOICHTHI, TOMM ¥ 4YacTH, Ha
IBIDKEHUE,  paboTy,  CTOMMOCTb
TOBApOB M YCIIYT, HAJIOTH, 33Ja4d U3
o0nacTu yHpaBiCHHUS JUYHBIMH U
CEMEHHBIMHU dbuHaHCaMH ),
COCTaBJISITh BBIPAKCHHSI, YPAaBHECHUS,
HEpaBEHCTBA W MX CHCTEMBI TIO
YCIOBHIO  3aJlayd,  MCCJIeN0BaTh
MOJTyYCHHOE pEIICHHE M OILCHUBATh
MPaBIONOI00HOCT PE3YJIbTATOB;

I1P67. YMeHue OTIEpUPOBATH
MOHATHSIMHU: cpenHee
apudMeTHIECKOE, MeraHa,
HauOoJIbIIICe u HauMeEHbIIIee
3HA4YCHUs,  pa3Max,  JTUCIICPCHS,
CTaH/IaPTHOE OTKIJIOHEHUE YHCIIOBOTO
Habopa; yMeHHue W3BJICKATb,
UHTEPIPETHPOBAThL  WH(MOPMAIIHUIO,
MPEJCTaBICHHYI0 B TaOilWIax, Ha
auarpammax, rpadukax,

OTPaKAOIIYI0 CBOWCTBA PEATBHBIX
HpOHeCCOB nu HBHGHHﬁ; HpeI[CTaBII}ITB
WH(pOPMAITUIO ¢ TTOMOIIBIO TAOIHI] U
IAarpamm; HMCCIIEI0OBATh
CTAaTUCTHYECKHE JaHHBIE, B TOM
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qucIie
C MIPUMEHEHHEM rpaduyecKkux
METOJOB U 3JIEKTPOHHBIX CPEJICTB;

I1PGS. YMeHue OTIEpUPOBATH
[IOHATUSAMH: CIIy4alHbI1 OIIBIT
U CilydaiiHoe COOBITHE, BEPOSITHOCTb
cllyyailHOro  coOBITHS; yMeHue
BBIYHCIISATH BEPOATHOCTh c
HCIIOJIb30BAaHUEM rpadu4ecKux
METOJIOB;  IPUMEHATh  (HOPMYJIbI
CJIOYKEHUS 51 YMHOXEHUS
BEPOATHOCTEH, KOMOMHATOPHBIE

¢bakTel M QopMynBl TpPU pPEUICHUU
3a7a4y;  OIEHUBATh  BEPOSTHOCTH
peanbHBIX  COOBITHH;  3HAKOMCTBO
co CIly4JalHBIMH  BEJIMYHHAMH;
yMEHHue MPUBOAMTD PUMEPBI
NPOSIBJICHNST 3aKOHA OOJIBIINX YHCEI
B MIPUPOTHBIX
1 OOIIECTBCHHBIX SIBJICHUSX;

I1P69. Ymenue OTIepPUPOBATH
HOHATHAMHU: TOYKA, npsmas,
IUIOCKOCTB, MIPOCTPAHCTBO,
JBYTPAHHBIN YTrOJI, CKPEIINBAIOIIHECs
npsIMbIe, napajieIbHOCTh u
NEePIEHIUKYISPHOCTD IPSMBIX
U TUIOCKOCTEH,  YroJd  MEeXIy
OPSMBIMH, yrOJd MEXAYy TpsSMOn
U IUIOCKOCTBIO,  YrOJl  MEXIy
IUIOCKOCTSIMH, PAacCTOSTHHUE OT TOYKHU
70 TIIOCKOCTH, PACCTOSIHUE MEXIY
OpSMBIMHM,  PAcCTOSIHHE  MEXAY
IUTOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
IpU peIIeHUH 3aJad H3Y4YEHHBIC
GaKkTel M TEOpeMbl IIJIAHUMETPHU;
yMEHHUe OLICHUBATh pa3Mmepsl
00BEKTOB OKPYKAIOIIEr0 MUPA;
I1P610. YMeHue onepupoBarthb
HNOHSATHAMH: MHOTOTPAaHHHK, CEUCHHE
MHOTOTpaHHUKA, KyO,
napaJulesenure]], pu3Ma, upamMusa,
¢urypa u TMOBEPXHOCTHh BpAIICHUS,
UATUHAP, KOHYyC, 1map, cdepa,

ceueHus ¢buryps BpallleHus,
IJIOCKOCTh,  Kacaromiasicss  cepsl,
LWIMHIpA, KOHYCa, iouaab

MOBEPXHOCTH THPAMHIIBI, TPU3MBI,
KOHYyCa, MUIUHAPA, TUTOMAas chepsl,
o0beM KyOa, MPSIMOYTOJIHHOTO
napajjejcnumiicaa, nupaMubl,
NpHU3MBI, WIMHIpPA, KOHYyca, IIapa;
yMeHHe M300pakaTb MHOTOTPaHHUKH
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U TIOBEPXHOCTHU  BpalleHHUs, HX
CeueHUss OT pPyKH, C IOMOIIbIO

YEePTEKHBIX UHCTPYMECHTOB u
ANEKTPOHHBIX  CPEACTB;  yMEHHE
pacrno3HaBaTh CUMMETPHIO B

MPOCTPAHCTBE; YMEHHUE PAaclo3HABaTh
IMpaBUJILHBIC MHOTOTPAHHUKH

[1P611 YMeHue OTIEpUPOBATH
IIOHATUAMMU: JABHUKXCHHUC
B IIPOCTPAHCTBE, MOJIOOHBIC (UTYPHI
B TPOCTPAHCTBE,  HCIOJIb30BATh

OTHOIIIEHUE TUIONIAJEH MOBEPXHOCTEMN
u 00beMOB MNOAOOHBIX (uUTyp mpU
pEIICHUH 33]1aY;

I1P612. YMenune BBIYHCIISTh
TCOMETPHYECKHE BEJIMYHMHBI (JJTMHA,
yroj, IUIONIaab, OOBEM, IUIONIA/Ib

MMOBEPXHOCTH), HCITONTh3YS
M3y4eHHBIE (POPMYIIBI U METOBI;
I1P613. YMenne OTIEpUPOBATH

MOHSATUSAMMU: MIPSMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPAWHAThl  TOYKH,
BEKTOpP, KOOPJAMHATHI BEKTOpA,
CKAISIPHOE  TPOM3BEAECHUE, Yol
MEXy BEKTOpaMHu, CyMMa BEKTOPOB,
MPOU3BE/ICHUE BEKTOpa HA YHUCIIO;
HAaXOJUTh C TOMOIIBI H3YYEHHBIX
dbopMynl  KOOpAMHATHI  CEPEAMHBI
OTpe3Ka, PACCTOSIHUE MEXKIY ABYMS
TOYKaMH;

[1P614. YMeHue BBIOMPATH
MOAXOMSIIMN  M3YYECHHBIM  METOJ
JUIS pelleHusl 3aJadM, paclio3HaBaTh

OK 03.
IInanupoBath

U pPEaJu30BbIBAThH
cOOCTBEHHOE
npodeccCuoHaNIbH
oe

u JUYHOCTHOE
pa3BHTHE,
npeInpuHUMAaTEeN

BCKYIO
ACATCIIbHOCTD

JluuHOCTHBIE  pe3yabTaThl  JOJKHBI
OTpaXkaThb

B YacTU:  JIYXOBHO-HPaBCTBEHHOTO
BOCTIUTAHHS:

- c(hopMHPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHMS, STUYECKOTO MMOBEACHHUS,

- COCcOOHOCTh OLIEHWBATh CUTYAIHIO U
NPUHUMATh  OCO3HAHHBIC  PEIICHHUS,
OpPUEHTUPYSICh Ha MOpaIbHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HAaHUE JIMYHOTO BKIaJa B

MaTeMaTHYECKHE (baxThI
M MareMaTH4YecKHe  MOJEIH B
MPUPOIHBIX u OOIIECTBEHHBIX
SBIICHUSIX, B HCKYCCTBE; YMCHHE
MPUBOANTH pUMEPBI
MaTeMaTHYECKUX OTKPBITUI
pOCCUICKON u MHUPOBOM
MAaTeMaTUYECKON HayKH1

I1POG1. Bnagenue METOJaMU
JI0Ka3aTeNbCTB, QITOPUTMaMHU
pereHHs 3a1a4; yMeHue
bopmynHupoBaTh OTIpeICIICHNS,
aKCHOMBI

U TEOPEMBI,  TPHUMEHATh WX,
MIPOBOJIUTH JI0Ka3aTebHbIe

paccyXJIeHHsI B XOJI€ PEIIeHUs 3a/1a4;

I1P64. Ymenue OIIepupOBaThH
HOHATHAMH: (YHKIHS, HETpephIBHAS
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B
npodeccCuoHaNIbH
oif chepe,
UCTIOJTb30BaTh
3HAHUS

M0 TPaBOBOM H
¢uHaHCOBOM
IrPaMOTHOCTH B
Pa3ITUYHBIX
KU3HEHHBIX
CUTYyaIHUsIX

IOCTPOEHHE YCTONUUBOrO Oy IyIIEro;
- OTBETCTBEHHOE OTHOILEHHE K CBOUM

poauTensiMm
u (WIM) JpyruM WICHaM CEMbH,
CO3JIaHUIO CeMbHU Ha OCHOBE

OCO3HAHHOTO MPHUHATHUA LIEHHOCTEH
CEMEMHON JKU3HU B COOTBETCTBHHM C
TpanuuusaMu Hapoaos Poccuu;
MeTtanpeaMeTHbIe pe3yabTaThl TOJKHBI
OTpaXkaTh:

OBnaneHue YHHUBEPCATHHBIMU
PEryISITUBHBIMU ACHCTBUSIMHU:

a) cCaMOOpTraHu3aLysL:

- CaMOCTOSITETLHO  OCYIIECTBISTh
MO3HABATEIBHYIO JESTENHOCTbD,
BBISIBIISITD po0JIeMBl, CTaBUTh
U (hOpMyIIUPOBATh COOCTBEHHBIE 33]a4H
B 00pa3oBaTeNbHON [EATENbHOCTH H
KU3HEHHBIX CUTYaIUsX;
CaMOCTOSITENIbHO ~ COCTaBIAITh  IJIaH
pelieHuss ~ MpoOJeMBl  C  Y4E€TOM
UMEIOLINXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEU

U TpeArnoYTeHUH; JaBaThb  OLEHKY
HOBBIM CUTYaIUsIM;

0) CAaMOKOHTPOJIb:

UCIIOJIb30BaTh MPUEMbI PeQIICKCUH IS
OIICHKU CHUTYyallud, BBIOOpa BEPHOTO
pelIeHus;

- yMeThb  OIEHUBaTh PUCKH U
CBOEBPEMEHHO NMPUHUMATh PEHICHUS IO
WX CHUKCHHIO;

B) SMOLIMOHANBHBII WHTEIJICKT,
MPEeIoJIararoInii chOPMUPOBAHHOCTE:
BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOIIEH
CTpEeMJICHHE K JOCTIKCHHUIO MEMH H
ycrexy, ONTHUMH3M, HHHUIIMaTUBHOCTH,
yYMEHHE JeCTBOBATS, UCXOMs
W3 CBOUX BO3MOJKHOCTEIN;

- HMIIATHH, BKIIOYAIOMIECH CIIOCOOHOCTH
MOHUMATh SMOIMOHAILHOE COCTOSIHHE

NPYTUX, YYUTHIBATh
€ero npu OCYIIECTBIICHUN
KOMMYHUKAIUH, CIIOCOOHOCTH K

COYYBCTBUIO M COTIEPEIKUBAHUIO;

- COIMANILHBIX HABBIKOB, BKIFOUYAIOIINX
CIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS
C JpyrUMH  JTIOObMH, 3200THTHCH,
NpOSIBJIATE HMHTEpEC W  pas3peniarb
KOH(JINKTHI

byHKIHS, MIPOU3BOIHAS,
epBoOOpasHasi, oTpeeICHHBIH
WHTErpa, YMEHHE HaXOIUTh
MIPOU3BOIHBIC 3JIEMEHTAPHBIX
GYHKIUH, WCMONB3YysS CHpPaBOYHBIC
MaTepUaIbl; HCCIIEI0BATh B
MpOCTEHINX chay4dasXx (YHKIUU Ha
MOHOTOHHOCTb, HaXOIUTh
HanOOJIBIIINE

Y HauMEHbINE 3HAa4eHUs (QYHKIUMH;
CTpOUTH TpapuKd MHOTOUICHOB C

HCIIOJIb30BAaHUEM amnmnapara
MaTeMaTU4ecKoro aHaJn3a;
MPUMEHATh  MPOU3BOJHYIO  IpPH
pelieHnn 3a1a4
Ha JBWXKEHUE;, pEIarh IPaKTHUKO-
OpPUEHTUPOBAHHBIE 3a1auu

Ha HauOOJbIINE W HAMMEHBIIHE
3HA4YCHHA, Ha HaXO0XACHHUC IIYTH,
CKOpPOCTH M YCKOPCHHS;

I1PGS. YMeHue OTIEpUPOBATH
MOHATUSIMH: PallMOHANbHAS () YHKIIHS,
nokaszatenbHasi (OYHKIHS, CTEIICHHAs

byHKIHA, JorapupmMuuecKas
byHKIHS, TPUTOHOMETPUYECKHUE
¢bynkuuu,  obOpaTHble  (QYHKIUY;
yMEHHUe CTPOUTH rpaduku

M3YYEHHBIX (YHKIMHA, MCIOIH30BaTh
rpaduKy MPH U3YYEHUH MTPOIECCOB U
3aBUCUMOCTEH, MpHU pElIeHUH 3ajad
U3 JAPYruX YYeOHBIX MPEIMETOB W
3a/1a4 U3 PeaabHOU JKU3HU;, BBIPAXKATh
dbopMynamMu  3aBUCHMOCTH  MEXKIY
BEJIMYUHAMU;

[IP66. YmeHue pemiatb TEKCTOBBIC
3a/la4dl pa3HbIX TUIOB (B TOM YHCIIE
Ha TPOICHTHI, TOJMM ¥ 4YacTH, Ha
IBIDKEHUE,  paboTy,  CTOMMOCTb
TOBApOB M YCIIYT, HAJIOTH, 33Ja4d U3
o0nacTu yHpaBiCHHUS JUYHBIMH U
CEMEHHBIMHU (dbuHaHCaMH ),
COCTaBJISITh BBIPAKCHHSI, YPAaBHEHUS,
HEpaBEHCTBA W WX CHCTEMBI TIO
YCIOBHIO  3ajJlaud,  MCCJIeN0BaTh
MOJTyYCHHOE pEIICHHE W OlCHUBATh
MPaBIONOI00HOCT PE3YJIbTATOB;

I1P67. YMeHue OTIEpUPOBATH
MOHATHSIMHU: cpenHee
apupMeTHIECKOE, MeraHa,
HauOoJIbIIICE u HaMMeEHbIIIee
3HAYCHUs, pa3Max,  JUCIIEPCHS,
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CTaHAAPTHOC OTKJIIOHCHUC YHCJIOBOI'O

Habopa; yMeHUe W3BJICKATb,
MHTEPIPETHPOBATh  HWH(POPMAIHIO,
MPEJCTaBICHHYI0 B Ta0ilWIax, Ha
auarpammax, rpadukax,

OTPaXKAaIOIYI0 CBOWCTBA pPEaJbHBIX
MIPOIIECCOB U SIBJICHUH; TPEACTABIATh
WH(POPMAIIUIO ¢ TTIOMOIIBIO TAOIHI] U
Iuarpamm; UCCIIE/I0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM
quclie ¢ MPUMEHEHHEM TpaduIecKuX
METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;
I1P68. Ymenue OTIepUPOBATH
MOHATUSIMH: CIIyJalHBIA ONBIT H
ciiyyailHoe coObITHE, BEpOATHOCTH
CITy4aitHOTO COOBITHS; yMEHUe
BBIYHCTISITh BEPOSTHOCTD c
HCIOJIb30BaHUEM rpaduyeckux
METOJIOB;  HPHUMEHSTH  (POpMyIIBI
CIIOKEHHUS U YMHOXEHUS
BEPOATHOCTEH, KOMOWHATOpPHBIE
dbakTel U (QOopMyNIBI TIPH PEIICHUU
3a/a4;  OICHUBATh  BEPOSTHOCTH
peaIbHBIX ~ COOBITHI;  3HAKOMCTBO
co CITy9aifHBIMU BEJIMYUHAMU;
YMCHHE MIPUBOIUTH PUMEPHI
MPOSIBJICHUSI 3aKOHA OOJILINX YHUCEelN
B MIPUPOTHBIX
1 OOIIIECTBEHHBIX SBJICHUSX;

I1P614. Ymenue BBIOMPATH

MOIXOMSIIMIA  WM3YYCHHBIM  METOJ
JUIsL pelieHusl 3aJadyu, pacrno3HaBaTh

MaTeMaTH4eCcKue (bakThI
U MaTeMaTHYeCKUe  MOJAEIU B
MIPUPOIHBIX u 0O0I11eCTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE
MIPUBOJIUTH PUMEPBI
MaTeMaTUYeCKUX OTKPBITHI
POCCUICKOM u MHPOBOM
MAaTE€MaTUYECKOU HAyKH
OK 04. | JIn4HOCTHBIC ~ PE3Y/IBTATBl  JIOJDKHBL | [1pg7. VMeHIe OTEPUPOBATS
OddexrusHo OTpaxkartk TIOHATHAMM: cpenHee
B3AHMOJIEHCTBOBA | B 4ACTH! LIEHHOCTH HAYMHOTO NOSHAHMA: | o dverpaeckoe, MepaHa,
Th OCO3HaHHE LIEHHOCTHU HAYYHOH | Lo iee - HAMMCHBIIICE
u  pabotath B |JEATENBHOCTH, TOTOBHOCTb | spagemps,  pasmax,  JUHCIICPCHS,
KOJLICKTHBC OCYMCCTBIIATE TPOCKTHYIO Y| cranmapTHOE OTKJIOHEHHE YHCIOBOTO
U KOMaHjie HCCJIEIOBATEIbCKYIO ACATENBHOCTE | praya: yMeH7e H3BIIEKAT,
MHIMBUIYaJbHO 1 B IPYIIC UHTEPIPETHPOBATh  HWH(POPMAIHIO,
MertanpeameTHble pe3ynbTaThl TOJKHBI NPEAICTABNCHHYI0 B TAGNHIAX, Ha
OTpaKath: auarpammax, rpadukax,
OBnanenue YHUBEpPCATbHBIMU

OTPAKAIONIYI0 CBOWCTBAa pPEaIbHBIX
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KOMMYHI/IKaTI/IBHBIMI/I HeﬁCTBHHMHZ
0) cOBMeCTHasI 1€ TEIIbHOCTD:

- MOHUMATh U MCII0JIb30BATh
MpEUMYyIIECTBA KOMaHIHOM u
WHIWBUIYAIbHON paboOTHI;

-  OpUHUMATh [EJIH  COBMECTHOU
NESATENIbHOCTH,  OPraHU30BBIBaTH U
KOOPIMHHUPOBAaTh JACUCTBUS 1O €€
JOCTUKEHUIO: COCTaBJIATh J1aH
JICUCTBUMA,  paclpenesiarb pPojd  C
y4E€TOM MHEHUU Y4aCTHUKOB
o0cyxJaTh pe3yJlbTaThl COBMECTHOM
paboTshl;

OBnagenue YHUBEpCaIbHBIMHU

PETYISITUBHBIMU ACHCTBHUSIMHU:

T') MPUHSTHE Ce0s U IPYTUX JIIOICH:

- NPUHUMATh MOTHBBI U apPTyMEHTHI
JIPYTHUX moaen npu aHau3e
pE3yNbTATOB ACATEIHLHOCTH;

- TIpu3HaBaTh CBOE MPaBO U TIPaBO
JIPYTUX mojen
Ha OIIHNOKH;

- pa3BHUBAaTh CIIOCOOHOCTH TIOHUMATH

HpOHeCCOB n HBHGHHﬁ; HpeI[CTaB.H}ITB
WH(POPMAITUIO ¢ TTOMOIIBIO TAOIHI] U
IAarpamm; HMCCIIEI0OBATh
CTaTUCTHYECKHE JaHHBIE, B TOM
quciae ¢ MpUMEHEHHEM rpaduyeckux
METOJIOB ¥ 3JICKTPOHHBIX CPEJICTB;

I1PGS. YMenue OTIEpUPOBATH
MOHATUSAMM: CIy4alHBIA OINBIT H
cilyyailHoe cOOBbITHE, BEPOATHOCTh
cllyyailHOro  coOBITHSI;  yMEHHE
BBIYHCIISATH BEPOATHOCTh c
HCII0JIb30BaHUEM rpadu4ecKux
METOZOB;  IPUMEHATh  (HOPMYJIbI
CIIOKEHHUS U YMHOXEHUS
BEPOATHOCTEH, KOMOMHATOPHBIE
¢bakTel M QOopMynIBl TpPU pPEUICHUU
3a1a4;  OLICHMBATb  BEPOSATHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO
CIIyYallHBIMM BEJIMYHMHAMHU; YMEHHUE
IPUBOJIUTL TPUMEPHI  MPOSIBICHUS
3aKOHa OOJIBIIMX YUCEIl B IPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSX;

MH] C TIO3HIUH JPYrOro 4ejJoBeKa [1P614. 5 Ymenne 5 BBIOMPATE
MOAXOIAIINN H3y4YeHHBIA METOJ IS
pelieHus  3a7auyd,  pacro3HaBaTh
MaTeMaTH4ECKHE (baxThI
U MaTeMaTHYecKue  MOJAeNu B
MIPUPOTHBIX " OOIIECTBEHHBIX
SBJIGHUSX, B HCKYCCTBE, YMEHHE
MIPUBOIUTH PUMEPHI
MaTeMaTHYeCKHX OTKPBITHI
pOCCUICKON u MHUPOBOM

MAaTeMaTUYECKON HayKH
OK 05. | JInuxocTHBIC  pE3ynbTaThl  JTOIKHBI | [1pg1. Brasenue MeToXaMu
OcymecTBaiTs OTpaxkath JI0Ka3aTeNbCTB, aIropuTMaMu
YCTHYIO U | B YaCTHU: 3CTETHYECKOTO BOCTIUTAHUS: peleHs sazad; yMeHe
MUCHbMEHHYIO - OCTETHYECKOE OTHOMIEHHE K MUPY, | gonvvimposath oTIpesIeCH,
KOMMYHHKAILIHIO | BKIIOYAsk 3CTCTUKY OBITA, HAYYHOTO M | joopo oo OPEMBI, IPHMEHSTH HX,
Ha TEXHHYECKOTO  TBOPHECTBA,  CHOPTA, | 1yopo s, IOKA3aTeNBHBIE
rOCyJapCTBEHHOM |Tpy/a U OOIIECTBEHHBIX OTHOIICHUI; PACCYIKJICHUS B XOJIE PEIICHUS 33144,
A3BIKE - CIIOCOOHOCTh BOCIIPHHHMATD | [1pg8. VMeHme OTIepHPOBATH
Poccuiickoi PasIMYHBIC BUBI HCKYCCTBA, TPAMUIHUI | oo o o CydaifHBIii  OMBIT W
Denepaun M TBOPHECTBO ~ CBOCTO M APYIMX | cnvyajinoe COOBITHE, BEPOSTHOCT
c Y4ETOM | HAPOJOB, OWIYIIATL OMOLUMOHANLHOE | (/vuaiinoro  coOBITHS;  yMEHHE
0CcoOeHHOCTEH BO3/ICIICTBUE UCKYCCTBA; — BEPOSTHOCTD c
COLMATBHOTO 1 | MeTanpesMeTHBIC PE3YIBTATBL OIDKHEL | oo o oo oo rpaduaeckux
KyETypHOTO OTpaXaTh. METOJIOB;  HPHUMEHSTH  (POpPMYIIbI
KOHTEKCTa OBnaneHue YHHBEPCAIBHBIMU | (1o copiprg . YMHOKCHHS
KOMMYHHUKATHUBHBIMU JI€HCTBUSIMHU: BEPOSTHOCTEH, KOMOWHATOPHBIC
a) obmenne: ) OCYHICCTBIATE | haxter m (OpMyIbl NMPU  PEIICHHH
KOMMYHHKaN1 3a/lay;  OIICHMBAThb  BEPOSTHOCTU
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BO Bcex c(hepax KU3HU;

- pacro3HaBaTh HeBepOaTbHBIC
cpenacTBa oOmIeHws, MOHUMATh
3HA4YCHUE COIIMATBHBIX 3HAKOB,
pacro3HaBaTh NPENOCHIIKI
KOH(IMKTHBIX CUTYallMii W CMST4aTh
KOH(JIUKTHI,

- Pa3BEPHYTO U JIOTUYHO HU3JaraTh CBOKO
TOYKY 3pE€HMSA C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB

peanbHBIX  COOBITHH;  3HAKOMCTBO
co CllydaliHbIMU BEIMYMHAMU;
yMEHHue MIPUBOAMTD pUMEPBI
IIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCEl
B MPUPOTHBIX
1 OOILECTBEHHBIX SIBJICHUSX;

I1P69. Ymenue OTIepUPOBATH
HNOHATUSAMMU: TOUKa, npsmas,
IUIOCKOCTB, MIPOCTPAHCTBO,
JBYI'PaHHBIN yroJj, CKpeIlnBaroLIecs
psiMbIe, napajieIbHOCTh u
HEepPIEHAUKYIPHOCTb IPAMBIX
U IUIOCKOCTEH,  Yroil  MexAy
OPSIMBIMM, yroJd MEXAYy MNpsMOH
M IJIOCKOCTBIO,  YIOJI — MEXAY
IUIOCKOCTSIMHU, PAacCTOSTHHE OT TOYKHU
70 ITUIOCKOCTH, PAacCTOSHUE MEXIY
OPSMBIMM,  PAcCTOSHHME  MEXIY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh
IpU pElIEHUWH 3aJad H3Yy4YEHHBbIE
GbakTel M TeopeMbl IJIAHUMETPUH;
yMEHue OLIEHUBATh pa3Mmepsl
00BEKTOB OKPYXKAIOIIET0 MHUPA;
I1P610. YMeHne onepupoBaTth
MOHATUSIMH: MHOTOTPAaHHMK, CEYCHHE
MHOT'OTpaHHUKA, KyO,
napajiesienune1, npu3Ma, IupaMuaa,
¢urypa u TMOBEPXHOCTHh BpAIICHUS,
UATUHAP, KOHYyC, 1map, cdepa,

ceueHus ¢buryps BpallleHus,
IJIOCKOCTh,  Kacaromiasicss  cepsl,
LWIMHIpA, KOHYCa, iouaib

MOBEPXHOCTH THPAMHIIBI, TIPU3MBI,
KOHYyca, MUIUHAPA, TUIOMaas chepsl,
o0beM KyOa, MPSIMOYTOJTHHOTO
napajjejcnumiicaa, nupamMubl,
NpHU3MBI, MWIMHIApPA, KOHYyca, IIapa;
yMeHHe M300pakaTb MHOTOTPaHHUKH
W TIOBEPXHOCTH  BpalIeHUs, UX
CEUYCHHUSA OT PYKH, € IIOMOIIBIO

YepTEKHBIX UHCTPYMEHTOB u
ANEKTPOHHBIX  CPEJICTB;  yMEHHUE
pacrno3HaBaTth CUMMETPUIO B

MIPOCTPAHCTBE; YMEHHUE PAacClO3HABATh
MpaBWJIbHbIE MHOTOTPAHHUKH;

I1P611 Ymenue OIIepupOBaThH
MOHATHSIMHU: JBUKCHUE
B NPOCTPAHCTBE, MOAOOHBIE (QHUTypHI
B IPOCTPAHCTBE;  HCIIOJIb30BATh
OTHOIIEHUE IUIOAJEN TOBEPXHOCTEN
U 00bEeMOB TMOJOOHBIX (GUTYpP TpH
pELICHUH 3a]1a4;
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I1P612. Ymenue BBIUUCIIATH
TCOMETPHYUCCKUE BEIUYHMHBI (IJTMHA,
yroi, Iwiomanb, oOBeM, IIIOMAAb
MTOBEPXHOCTH), UCITONTh3YS
W3Y4YCHHBIE (POPMYIBI U METO/IBI,
I1P613. YMenne OTIEpUPOBATH
MOHATHSIMH: TIPSIMOYTOJIbHAS CHCTEMa
KOOpJMHAT, KOOPAMHATHI  TOYKH,
BEKTOD, KOOpJIWHATHl  BEKTOPA,
CKaIIIPHOE  TPOW3BEICHHUE,  yroj
MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEACHNE BEKTOpa Ha YHCIIO;
HAaXOJMUTh C TIOMOIIBI0 HW3YYECHHBIX
dbopMyT  KOOpDAWHATBHI  CEPEIUHBI
OTpe3Ka, PACCTOSIHHE MEXKIY IBYMS
TOYKaMU;

[1P614. YMeHue BBIOMPATH
MOAXOMSIIMI  M3YYECHHBIM  METOJ
JUIS. pelIeHusl 3aJa4M, paclio3HaBaTh

MaTeMaTHYECKHE (baxThI
M MareMaTHYecKhe  MOJENId B
OPUPOMHBIX M OOIIECTBEHHBIX
SBJIICHUSX, B MCKYCCTBE; YMEHHE
HPUBOIHUTh IPUMEPEI
MaTeMaTHYECKUX OTKPBITHI
pOCCUICKON u MHUPOBOM
MaTeMaTUYECKON HayKH
OK 06. | JInuxocTHBIC ~ pE3ynbTaThl  JOIKHBI | [1pg1. Brasenue MeToXaMu
IIposEnaTs OTpaxarth JI0Ka3aTeNbCTB, aNropUTMaMH
TPKAAHCKO- B 9aCTH. pelieHus 3a1ad4; yYMEHHE
MATPHOTAYCCKYIO | - TPAKAAHCKOrO BOCHHTAHHA: IPHHATHE | oo opats T —
TIO3HIIHIO, TpaJUIHOHHBIX HALMOHATBHBIX, | o0~
JIEMOHCTPHUPOBATD | OOLIEYETIOBEUECKUX TYMaHHCTHYCCKHX | ' qoonenvmr  mpumensTs  wx,
OCO3HaHHOE ¥ JIEMOKPATUYECKUX LIEHHOCTEN; IPOBOHTS I —
HOBEICHUE -aTPUOTUYECKOTO BOCIIUTAHMSA: PACCYIKIICHIS B XOJE PEITCHHA 3aaN;
Ha OCHOBE | LIEHHOCTHOE OTHOIIEHUE K
poccuiickux roCy1apCTBEHHBIM cumBonam, | 11P04. Ymenue OnCpUpoBaTh
JYXOBHO- HCTOPHYECKOMY - npuposHoMy | MOHATHAMU: (QYHKLNS, HEIpEphIBHAs
HPaBCTBEHHBIX HACJIENNIO, NAMATHUKAM, TPAAMIUIM yHKIws, TIpOU3BOAHAL,
IIEHHOCTEH, B TOM | Hapoa0B Poccuu, nocTmkenusam Poccun nepBooOpasHa, ONPEACICHHBIN
quCIe B HayKe,  MCKyCcCTBe,  cmopre, | HHTCTPATL, YMCHHC HaxOAuTh
c VIETOM | TEXHONOTHAX 1 TPYIE; MPOHM3BO/IHbIE 3JIEMEHTAPHBIX
rapMOHU3ALUH MeTanpe/iMeTHbIE pe3yIbTaThl AomkHpl | QYHKIHH, HCTIOMb3ys  CPaBOYHbIC
MEXHAIIMOHAIILH | OTPaXkaTh: Osnazenne | MaTCpHANLL UCCIIEN0BATD B
BIX YHUBEPCAILHBIMU peryiATHBHbIM | HPOCTEHIINX  Ciiydasx (GyHKUMH HA
u NEHCTBUSAMHU:  B)  OMOLMOHANbHEI | MOHOTOHHOCTD, HaxXOJHUTb
MEXPEIMIMO3HbIX | HHTEIIJIEKT, npenonaratoumii | HAHOObIIHE 5
OTHOIICHHUH, c(hOpMUPOBAHHOCTH: W HAUMEHBIIHE 3HAYCHHs (QYHKIMI;
IPUMEHSTH --CaMOCO3HAHUS, BKiovaromero | CTPOUTb TPAdHKH  MHOrOYICHOB  C
CTaHIapThI CIIOCOOHOCTH [MOHUMATh cBoe | HCIOJIE30BAHHEM alrapara
AQHTUKOPPYIILMOH |JMOIMOHAILHOE COCTOSHUE, BuaeTh | MATCMAaTHICCKOrO aHanmsa,
IPUMEHATh  NPOW3BOJHYIO  TPH
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HOI'O IMMOBCACHUA

HAMpaBJICHUSI Pa3BUTHS COOCTBEHHOU
SMOIMOHATBHOU cdepsl, OBITh
yBEpEeHHBIM B ce0e;

- CaMOpETYJIUPOBAHHS, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMCHHUE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE,
CIOCOOHOCTh a/1anI THPOBATHCS K
AMOIMOHATBHBIM M3MEHEHHSIM
U TOpOSBIATE  THOKOCTb, OBITH
OTKPBITHIM HOBOMY;

- BHYTpCHHEH MOTHBAIUH,
BKJIFOYAIOIIEN CTpEMJICHHUE K
JNOCTHKCHUIO  LEeIM W yCIexy,
ONTUMU3M, HWHHIMATHBHOCTh, YMCHHE
JCWCTBOBaTh,  MCXOIS M3  CBOMX
BO3MO>KHOCTEH;

- HMIIATHH, BKIIOYAIOMIECH CIIOCOOHOCTH
NOHUMAaTh 3MOIMOHAILHOE COCTOSIHHE

JIPYTHUX, YYUTHIBATH ero pu
OCYIIIECTBIICHHU KOMMYHHKAIHH,
CIOCOOHOCTP K COYYBCTBHIO U
COTEPEKUBAHUIO;

- COIMANIbHBIX HABBIKOB, BKIFOUYAIOIINX
CIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS
C JpyrUMH  JTIOObMH, 3200THTHCH,
NpOSIBIISATh HMHTEPEC W pas3periarhb
KOH(JIUKTBI

peleHnn 3a1a4
Ha JIBIDKEHHUE; peliaTb MpaKTHKO-
OpUEHTUPOBAHHBIE 3a1auu
Ha HauOOJbIIME W HAUMEHBIINE
3HAUEHUs, Ha HAXOXKICHHE IIyTH,
CKOPOCTH U YCKOPEHUS;

[TP66. Ymenue pemiatb TEKCTOBBIC
3a/la4dl pa3HbIX TUIOB (B TOM 4YHCIIE
Ha TIPOICHTHI, IOJMM ¥ 4YacTH, Ha
IBIDKEHUE,  paboTy,  CTOMMOCTb
TOBApOB M YCIIYT, HAJIOTH, 33Ja4d U3
o0jacTu yHpaBiCHHUS JIUYHBIMH U
CEMEHHBIMU dbuHaHCaMH ),
COCTaBJISITh BBIPAKCHHSI, YPABHECHUS,
HEpaBEHCTBA W WX CHCTEMBI TIO
YCIOBHIO  3aJlaud,  MCCJIeN0BaTh
MOJTyYCHHOE pEIICHHE W OICHUBATh
MPaBIONOI00HOCT PE3YJIbTATOB;

I1P67. YMeHue OTIEpUPOBATH
MOHSATHSIMH: cpenHee
apudpMeTHIECKOe, MeraHa,
HauOoJbIIICe u HavMMeEHbIIIee
3HA4YCHUs,  pa3Max,  JTUCIIEPCHS,
CTaH/IaPTHOE OTKIIOHCHHUE YHCIIOBOTO
Habopa; yMeHUe W3BJICKATb,
WHTEPIPETHPOBATh  WH(MOPMAILIHUIO,
MPEJCTaBICHHYI0 B Ta0lWIax, Ha
auarpammax, rpadukax,

OTPaKAIOIIYI0 CBOWCTBA PEATBHBIX
HpOHeCCOB 58 HBHGHHﬁ; HpeI[CTaB.H}ITB
WH(pOPMAIIUIO ¢ TTIOMOIIBIO TAOIHI] U

JUarpaMmM; UCCJIEe10BATh
CTaTUCTUYECKHE JaHHbIE, B TOM
qucIie

c MIPUMEHEHNUEM rpaduyeckux

METOJIOB U JIEKTPOHHBIX CPE/CTB;

I1PGS. YMeHue OTIEpUPOBATH
[IOHATUSAMH: CIIy4aiHbI1 OIIBIT
U CilydaiiHoe COOBITHE, BEPOSITHOCTb
cllyyailHOro  coOBITHSI;  yMEHHE
BBIUUCIIATh BEPOSITHOCTb c
HCII0JIb30BaHUEM rpadu4ecKux
METOZIOB;  IPUMEHATh  (HOPMYJIbI
CIIOKEHHUSI U YMHOXEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE
¢bakTel M (QOopMyNIBl TpPU pPEUICHUU
3ajja4;  OLIEHUBaThb  BEPOSTHOCTU
peanbHBIX  COOBITHH;  3HAKOMCTBO
co CllydaliHbIMU BEIMUYMHAMU;
YMEHHE IIPUBOJIUTH PUMEPHI
IPOSIBICHUSI 3aKOHA OOJIBIIMX YHUCEll
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B MIPUPOIHBIX
1 OOIIECTBCHHBIX SIBICHUSX;
[1P614. YMenue BBIOMPATH

MOAXOMSIIMIA  M3YYECHHBIM  METOJ
JUIS pelIeHusl 3aJa4M, paclo3HaBaTh

OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpY’Karollen
CpeIIbL,
pecypcocOepekeH
UI0, TPUMCHSITH
3HAHUA

00 W3MEHEHUU
KJIUMaTa,
TIPUHIIAITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

a3 exTruBHO
JIEHCTBOBATH

B UPE3BBIYANHBIX
CUTYaIUIX

JIn4HOCTHBIE  PE3YyJAbTATHI  JOJHKHBI
OTpaXkaThb

B YaCTH: YKOJIOTHYSCKOTO BOCITUTAHHS:

- AKTUBHOE HENpUATHE JCHUCTBUH,
MIPUHOCSIIMX BPEJ OKPYKAOLIEH CPENE;

- yMEHHE MIPOrHO3UPOBATh
HEOIaronpusITHBIE HKOJIOTUYECKHE
MOCIIEICTBUS peIpUHIMAEMbIX

JEHCTBUM, NIPEJOTBPALLATD UX;

- pacIIMpeHHE OIbITa AEATEIbHOCTU
DKOJIOTUYECKOU HAIIPaBICHHOCTH;
MertanpeameTHbIe pe3ynbTaThl TOJKHBI

OTpakaTh: Osnanenue
YHUBEpCATbHBIMHU y4eOHBIMU
[I03HABATEILHBIMU JEHCTBUSIMU:

0) 0a30BbIE HUCCIIEN0BATEILCKIE
JCUCTBHUS:

- paspabarbiBaThb IUIaH  peIlEHUs
npobiemMbl € y4eToM  aHalu3a
UMEIOLTUXCS MaTepUaIbHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

- OCYILIECTBIISITH Li€JICHANPaBICHHBIN
IIOUCK TEPEHOCa CPEICTB M CIIOCOOOB
NEUCTBUA

B IPO(hEeCCHOHATILHYIO CPELy;

- yMeTb TNEPEHOCUTh 3HAHHUS B

IMMO3HABATCIIbHYIO

u MIPaKTUYECKYIO obnactu
KU3HCOACATCIIBHOCTH,

Ornanenne YHHUBEPCAJTbHBIMU

PEryJIsiITUBHBIMU I[eﬁCTBHHMHZ

0) CaMOKOHTPOJIb:

- JaBaTb OIICHKY HOBBIM CHUTYyallUusM,
BHOCUTh KOPPEKTHBBI B JCATEIBHOCTb,

MaTeMaTH4ECKHE (baxThI
M MaTeMaTW4yeckue MOJend B
MPUPOHBIX u OOIIECTBEHHBIX
SBJICHUSX, B WCKYCCTBE; YyMEHHE
MIPUBOANTH PUMEPBI
MaTeMaTH4eCKUX OTKPBITHH
poCcCcUCKON u MHUPOBOM
MAaTeMaTUYECKON HayKH

I1POG1. Bnagenue METOJaMU
J0Ka3aTeIbCTB, AITOPUTMAMHU
pereHus 3ajay; yMeHHue
bopMynHpoBaTh OTIpEIeNICHN,
aKCHOMBI

U TEOpeMbl,  TNPHUMEHATh WX,
MIPOBOJIUTH JI0Ka3aTebHbIe
paccyXIIeHHs B X0JIe peLICHUS 3a/1a4;
I1P64. Ymenue OIIepupOBATH
HOHATHAMH: (YHKIHS, HETpephIBHAS
byHKIHA, IIPOU3BOIHA,
nepBooOpasHas, OIpeAeICHHBIN
MHTETpa; yMeHue HaXO/JUTh
IPOU3BOHBIE 3IIEMEHTapHBIX
GyHKUMH, WCHONB3YS CIPAaBOYHBIC
MaTepuabl; HCCIIEI0BATh B
NPOCTEHIINX CiIydasX (YHKIUMA Ha
MOHOTOHHOCTb, HaXOJIUTh
HaubobIINe

U HauMEHbIlINE 3HAa4eHUs (QYHKIUNH;
CTpOUTH TpapuKd MHOTOUICHOB C

WCIIOIb30BAaHUEM amnmnapara
MaTeMaTUu4ecKoro aHaln3a;
MPUMEHATh  MPOU3BOJHYIO  IpPH
peleHnn 3a1a4
Ha JBWXKEHUE;, pEIaTrh IPaKTHUKO-
OpPUEHTUPOBAHHBIE 3a/1auu

Ha HauOOJbIINE W HAMMEHBIIHE
3HA4YCHHA, Ha HaAXO0XACHHUC IIYTH,
CKOpPOCTH M YCKOPCHHS;

I1PGS. YMeHue OTIEpUPOBATH
MOHATUSIMH: pallMOHANbHAS () YHKIIHS,
nokaszatenbHast (DYHKIHS, CTEIICHHAs

OLIEHMBATh COOTBETCTBHE DPE3YJILTATOB | (hyHKIMS, sorapumMuyecKast
Oejsim byHKIHS, TPUTOHOMETPUYECKHUE
¢bynkuuu,  obOpaTtHble  (QYHKIUY;
yMEHHUE CTPOUTH rpaduku
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M3YYEHHBIX (YHKIMHA, MCIOIH30BaTh
rpaduKy Mpu U3y4eHUH MPOLIECCOB U
3aBUCUMOCTEH, MpHU pElIeHUH 3ajad
U3 JpYyrux Yy4eOHbIX NpPEeIMETOB U
3a7a4 U3 peajbHOM KU3HU; BHIPAXKaTh
dbopMylnaMu  3aBHUCHUMOCTH  MEXKAY
BEJIMYMHAMU;

[TP66. Ymenue pemiatb TEKCTOBBIC
3aJjaud pa3HbIX THUIIOB (B TOM YHUCIIE
Ha TMPOLEHTHI, JOJIM M YacTH, Ha
IBIDKEHUE,  paboTy,  CTOMMOCTb
TOBapOB U YCJIYT, HAJIOTH, 33Ja4u U3
o0jacTu yHpaBiCHHUS JUYHBIMH U
CEMEHHBIMU dbuHaHCaMM);
COCTaBJISITh BBIPAKCHHSI, YPABHECHUS,
HEpPaBeHCTBA U HUX CHCTEMbI IO
YCIOBHIO  3aJlaud,  HCCJIeN0BaTh
MOJIyUEHHOE pEILIEHUE U OLIEHHUBAThH
MPaBIONOI00HOCT PE3YJIbTATOB;
I1PGS. YMenue OTICpUPOBATH
[IOHATUSAMH: CIIy4alHbI1 OIIBIT
U ciy4ailHoe cOObITHE, BEpOSTHOCTH
cllyyailHOro  coOBITHSI;  yMEHHE
BBIUUCTISTH BEPOSTHOCTh c
UCTIOJIb30BAHUEM rpadu4ecKux
METOOB;  IPUMEHATH  (HOPMYJIbI
CJIOKEHHUS u YMHOXEHUS
BEPOATHOCTEH, KOMOWHATOPHBIE
bakTel U (QOopMyNIBI TIPH PEIICHUU
3aja4;  OLIGHWBAaTh  BEPOSITHOCTU
peaIbHbIX ~ COOBITHI;  3HAKOMCTBO
co CIly4aitHBIMU BEJIMYUHAMU;
yMEHHE MIPUBOJIUTH PUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCEl
B MIPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSX;

ITP69. YMeHue OTIEpUPOBATH
MOHATHUSIMHU: TOYKa, npsimas,
IJIOCKOCT, MIPOCTPAHCTBO,
JBYTPAaHHBIN yroj, CKPEIINBAOLIHECS
psIMbIE, NapauIeTbHOCTD u
NEPIEHAUKYISPHOCTD MPSIMBIX
U TUIOCKOCTEH,  YroJd  MEeXIy
OpSMBIMH, yTONl MEXAY MpsIMOU
U IUIOCKOCTBbIO,  YrOld  MEXAY
IUIOCKOCTSIMH, PAacCTOSTHHE OT TOYKHU
70 TJIOCKOCTH, PACCTOSIHUE MEXAY
OpSMBIMHM,  PAcCTOSIHHE  MEXAY
IJIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh
IpU peIIeHUWH 3aJady  H3Yy4YCHHBIC
GbakTbl U TEOpeMbl IIAHUMETPUU;
YMEHHUE OLICHUBATh pa3Mepsl
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00BEKTOB OKPYXKAIOIIETO MHUPA;

I1P610. YMeHune omnepupoBaTh
MNOHATUAMU: MHOI'OTPpaHHUK, CCYCHHC
MHOTOTPaHHUKA, KyO,

napajuleJenune], IpusMa, mupamuaa,
burypa W MOBEPXHOCTh BpAICHHUS,
UWINHIP, KOHyc, 1mmap, cdepa,

ceueHus burypsl BpallleHus,
IUIOCKOCTh,  Kacaromiasicss  cepsi,
UWIMH]PA, KOHYCa, Iouaib

MOBEPXHOCTU TMUPAMUJBI, TPH3MBI,
KOHYca, [IIHHIPA, TUIOMAab chepsbl,
oobeM  Kyba,  TPSIMOYTOJIBHOTO
napasuiesenurnesa, HHPaMUIBL,
NpU3MBI, LWIMHAPA, KOHYCa, Iapa;
YMEHHE H300pa)kaTh MHOTOTPAaHHUKH
U TIOBEPXHOCTH  BpAIllCHHs, UX
CeYeHHs OT PYyKH, C IOMOIIBIO

YEePTEKHBIX WHCTPYMEHTOB u
ANEKTPOHHBIX  CPEJICTB;  yMEHHE
pacrno3HaBaTh CUMMETPHIO B

MIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH
MPaBWJIbHBIE MHOTOTPAHHUKH,

[1P611 YMeHue OTIEpUPOBATH
MOHSATHSIMHU: JBUKCHUE
B NPOCTPAHCTBE, MOAOOHBIE (QUTypHI
B IPOCTPAHCTBE;  HCIIOJIb30BATh
OTHOIIEHUE IUIOAJEN TOBEPXHOCTEN
n 00bEeMOB TMOJOOHBIX (GUTYp TpH
pElIeHUH 3a]1aY;

I1P612. YMmenue BBIYUCTISTH
TeOMETPUYECKUE BEIMYMHBI (IJTHHA,
yroia, Iiouiaab, oObBeM, MJIOAAb

IIOBEPXHOCTH), UCIIONIb3Ys
U3y4EHHbIE (POPMYIIBI U METOBI;
I1P613. YMeHue ~— omnepupoBarthb

MOHATUSIMH: TIPSIMOYTOJIbHAs CHCTEMA
KOOpAMHAT, KOOPAMHATBHl  TOYKH,
BEKTOD, KOOpPIUHATHI BEKTOpa,
CKAJISIpHOE  NPOU3BEACHHUE,  YIroil
MeXy BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEJICHUE BEKTOpa HA YHUCIIO;
HaXOJUTh C TIOMOIIbIO H3YYEHHBIX
dbopMynl  KOOpAMHATHI  CEPEAMHBI
OTpe3Ka, PACCTOSIHHE MEXIy IBYMS
TOYKAMU;

[1P614. YMeHue BBIOMPATH
MOAXOMSIIMIA  M3YYECHHBIM  METOJ
JUIsL pelIieHusl 3aJadyM, pacro3HaBaTh
MaTeMaTHYECKHE (baxThI
U MaTeMaTU4YeCKue MOJIEIU B
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MIPUPOIAHBIX u 00II[ECTBEHHBIX
SIBIICHUAX, B HCKYCCTBE; YMCHHUE

IIPUBOIUTH HpUMEPEL
MaTeMaTHYECKUX OTKPBITUI
pOoCCUCKON u MHUPOBOM

MAaTeMaTUYECKON HayKH1
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILIUHBI

YII.11 MATEMATHUKA

2.1. O0bem yueOHO# TUCUMILUIMHBI U BHAbI y4e0OHOI padoThl

Bup y4yeOHoii padoThI Ob6beMm
4acoB
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 322
O0s3aTenbHasi ayANTOPHAsl yueOHAsi HArpy3Ka (Bcero) 80
B TOM YHUCIIE:
nabopaTopHbIE pabOTHI (eciiu npedyCmMompeHo) -
MPAKTUYECKHUE 3aHSITHS (eciu npedyCMOmMpPeHo) 42
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompero) -
KypcoBasi paboTa (IpOeKT) (eciu npedycmompero) -
CamocrosiTesbHasi paboTa o0yyawuierocsi (Bcero) 232
IIpome:kyTouHasi aTTecTanusi 10
IIpome:kyTouHas arrecTanus B opme KOHmp.padboma, IK3aMeH
2.2. TemMaTuyecKuii UIaH U coJePKAHNE TUCHUILTUHBI
Conep:xanue yueOHOro Marepuasa (OCHOBHOE
HaumenoBanme U NPo(eCcCHOHATbHO-0PHEHTHPOBAHHOE), Oo0bem YpoBeHb
pa3aesioB U TeM J1a0opaTopHble M MPAKTHYEeCKHE 3aHATHS, 4acoB OCBOEHMA
MPUKJIAJTHOW MOAYJIb (IIPH HAJIUYUM)
1 2 3 4
Pa3nea 1. [loBTOpeHne Kypca MATEeMaTHKH OCHOBHOM IIKOJIbI 10 1,2
Tema 1.1. Coneprxkanue y4eOHOr0o MaTepurana 1
enp u 3amaun Henp u 3amaun MaTEMaTUKA IIPU OCBOEHUHU
MaTeMaTUKU crielraibHOCTU. ba3oBble 3HaHUS U YMEHHUS IO
IIPU OCBOCHHH MaTeMaThuKe B  NPOPECCHOHATBPHOW U B
CHEINaIbHOCTH. IMIOBCEAHEBHOM  ACATEIPHOCTA. MHOXKECTBO,
MHosxecTBa U JIOTHKA | Oomepaliii  HaJl MHOXKECTBAMH, JIUArPaMMBI
Oiinepa-Benna. HMcnosib30BaHME  TEOPETHKO-
MHOJKECTBEHHOTO  ammapara JUisi  ONUCAHHS
pealbHBIX ~ TPOLIECCOB W SBIEHUH B
npodeccuoHaTbHON JeSITebHOCTH, npu
pElIeHNH 3a]1a4 U3 IPYTUX JUCHMILTUH
IIpakTnyeckas padora - -
CamocrosiTejibHas padoTa 4 1,2,3
Tema 1.2. Coneprxanue yueOHOro MaTepuasa 1 1,2
UYucna u BeruKcnenua | HarypanbHble ©  1enble  yucia.  [Ipu3Haku
JEMMOCTH IIEJBIX YHcell. ParonanpHbIe Yrcha.
OOBIKHOBEHHBIE u JIECITUYHBIE npoow,
NpPOIEHTbI,  OCECKOHEUHbIE  MEPUOJUYECKUE
Ipoowu. Apudmerndeckue — omepamuud  C
palMoHaIbHBIMUA ~ YHUCIIAaMH, TpeoOpazoBaHUs
YUCTIOBBIX BbIpaK€HHI. [[eiCTBUTEIbHBIC YHCIIA.
PanmonaneHble W WppanyiOHANIbHBIE YHCIA.

22




Apudmerndeckne orepanuu C
NEUCTBUTENBLHBIMU YHclaMu. [IpuOmmkEéHHbIC
BBIYHCIICHUS, TIPABUJIA OKPYTJICHUS, MPUKUIKA U
OIICHKA PE3YJIbTaTa BBIYNCICHUHN

IIpakTnyeckas padora

CamocTosiTesibHasi padora

1,2,3

Tema 1.3.
ToxnecTBa 1
TOXIECTBEHHBIC
npeoOpa3oBaHus
YpaBHeHus,
HEPaBEHCTBA U UX
CUCTEMBI

Copep:xanne yaeOHOT0 MaTepuana

ToxnecTBa M TOXJIECTBEHHbIE NTPEOOPA3OBAHUS.
VYpaBHeHHE, KOpeHb ypaBHeHMs. HepaseHCTBO,
pellleHne HepaBeHCTBAa. MeTol HHTEpBaJOB.
Pemienne 1enpix W APOOHO-pAIIMOHAIBHBIX
ypaBHEHU W  HepaBeHCTB. [IpumeHeHne
YPAaBHEHUM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTHUYECKUX 3aJad M 3a1a4 U3 Pa3InYHbIX
obacTeil HayKu M peanbHO knu3HU. CUCTEMBI U
COBOKYITHOCTH pallMOHAJbHBIX YpPaBHEHUU U
HepaBeHCTB. CHUCTEMBI JIMHEHHBIX YpPaBHEHUHU.
Pemenne mnpukimagHeIX 3agad ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

[EEN

1,2

IIpakTHyeckas padora

CamocrosiTesbHasi padoTa

1,23

Tema 1.4.
[IponieHTHBIE
BBIUMCIICHHUS

B PO eCCHOHATHHBIX
3amayax

IIpodeccnonanbHo OPHEHTHPOBAHHOE
cofep:kaHue  (coaepikaHue  NPHUKJIAJTHOIO
MOJLYJIst)

[Ipumenenue npoOeii U MPOIICHTOB AJIS PEIICHUS
MPUKIAIHBIX 3aJa4 U3 PA3IUYHBIX OTpacien
3HAHUN W pealbHOW Ku3HM. [IpuOMmKEHHBIC
BBIYHMCIICHHUS, IPABUIIa OKPYTJICHUS, IPUKUIKA U
OIlEHKa pe3yJibTaTa BbIYMCIEHUW. Pa3Hble
CIOCOOBI BBIYUCIIEHHS MPOLEHTOB. [IponieHTHBIE
BBIUMCIICHUSI B MNPOPECCHOHANBHBIX 3aJadax.
IIpuMeHeHHEe ypaBHEHHM M HEPAaBEHCTB K
pELIEHUI0 MaTEeMaTUYECKMX 3aJad W 3a7ad u3
pa3nuyHbIX 0071acTell HAYKH U PEeAbHOM KU3HU

1,2

IIpakTHyeckas padora

CamocrosiTesbHasi padoTa

1,23

Tema 1.5.
ITocnenoBarensHOCTH
Y TIPOTPECCUU

Coneprkanue yaeOHOTo MaTeprasa

ITocnenoBarenbHOCTH, CHIOCOOBI 3a1aHus
IOCJIEN0BAaTEILHOCTEN. MOHOTOHHEIE
MOCIEAOBATEeNbHOCTH.  ApudmeTnueckas U
F€OMETpUYECKasl ~ IPOrpeccur.  becKOHeuHOo
yObIBatomasi  reOMETpUUYEecKas  IMPOTPECcCHsl.
Cymma OECKOHEYHO yOBIBaroOIICH
r€OMETPUYECKON [IPOIPECCUM. dopmyna
CJIOKHBIX IIPOLIEHTOB. Hcnons3oBanue
MPOTPECCUU JJIA PEIICHUS peajbHbIX 3ajJau
MIPUKJIAJHOTO XapaKTepa

1,2

IIpakTnyeckas padora

CamocrosiTesbHasi padoTa

1,23

Tema 1.6.
OyHKIMH U TpaduKu

Coneprkanue yaeOHOTo MaTepraa

@ynk1us, cnocoOsl 3ananust ¢yHkuuu. I'padux

1,2
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¢ynkuuu. B3aumHO  oOpatHble  (QyHKLIHU.
OO6macTh omnpeaeeHns 1 MHOXKECTBO 3HAYCHHI
¢ynkuuu.  Hymu  gynkuuu.  [IpomexyTku
3HAKONOCTOSHCTBA. UETHBIE U HCUYETHEIC

byHKIIMHN

IIpakTnyeckasi pabora

CamocrosiTesbHasi padoTa

1,23

Tema 1.7.
Bxo1HOM KOHTPOJIb

Coneprkanue yaeOHOT0 MaTepraia

Beruucnenus u npeobpa3oBaHus. YpaBHEHUS U
HepaBeHcTBa. [Iporpeccun. OyHKIMM U rpaduKu

KonTtposnbHast pabota no pazneny 1

1,2

IIpakTnyeckas padora

N

1,2

CamocTosiTesibHasi padboTa

1,2,3

Pazgen 2. Crenenm

n KOpPHH. CTel'[eHHaﬂ, nmorkasarejJibHasti H

Jorapupmuyeckasi QyHKIHUS

99

Tema 2.1.
Apudmernaeckuit
KOpPEHb N—OW CTENEHU

Copep:xanne yaeOHOTO MaTepuana

Apudmernueckuit KOpPEHb HaTypaJibHOU
crerieHu. JlefictBust ¢ apudMeTHUECKUMHU
KOPHSIMU N—OM CTENEHU

1,2

IIpakTnyeckas padora

N

1,2

CamocTosiTesibHasi padboTa

S

1,2,3

Tema 2.2.
CreneHu.
CrannmaptHas popma
3aIIUCH
NEUCTBUTEILHOTO
qucia

Coneprkanue yaeOHOTo MaTeprasa

Crenenp ¢ nenpM nokaszarenem. CraHmapTHas
dbopma  3amucu  JEHCTBUTENBHOIO  YHUCIA.
Hcnonb3oBanue mnoaxonsmied (HopMbl 3amnucu
JNCUCTBUTENBHBIX ~ 4YWCEN U1 PELICHUS
MIPaKTUYECKUX 3a]a4 U MPEJICTaBICHUS TaHHBIX.
CrenmeHp ¢  panMOHAIBHBIM  II0OKa3aTeleM.
CaoiicTBa CTEIICHU. [IpeobpazoBanue
BBIPAKCHU, COJIEpIKaIINX CTEIICHU C
paloHaIbHBIM IOKA3aTENEM

1,2

IIpakTnyeckasi pabora

N

1,2

CamocrosiTesbHasi padoTa

SN

1,23

Tema 2.3.
Crenennas pyHKIUSA

Coneprkanue yaeOHOTo MaTeprasa

CrenenHasi (yHKLIHUS C HAaTypaJbHBIM M LIEJIBIM
nokazateneMm. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpaduK KOpHsI N-0il cTeneHu

1,2

IIpakTnyeckasi pabora

N

1,2

CamocTosiTesibHasi padboTa

S

1,2,3

Tema 2.4.
NppanuonanbHbie
ypaBHEHUS
Y HEpaBEHCTBA

Copep:xanne yaeOHOT0 MaTepuana

Pemienue  uwppanmoHanbHBIX ~ YpaBHEHUU U
HEPABEHCTB

[EEN

1,2

IIpakTnyeckasi padbora

N

1,2

CamocrosiTesbHasi padoTa

SN

1,23

Tewma 2.5.
IIpuMeHeHne CBOWCTB
CTENEHHON (QYHKIIUU

Coneprkanue yaeOHOTo MaTeprasa

Hcnonws3oBanne CBOWCTB CTEMEHHOW (PYHKITUU
IIpU PELICHUN YPABHEHUN U HEPABEHCTB

1,2

IIpakTnyeckasi pabora

KonrponsHast pabora mo Ttemam 2.1 - 2.4
pazzgena 2

1,2

CamocrosiTesbHasi padoTa

1,23
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Tema 2.6. Coneprxanue yueOHOro MaTepuasa 1 1,2
[TokazaTenpHas ITokazarenpHas GyHKIMS, €€ CBOKWCTBA U rpaduK
ynkuus, Ipakruyeckas paGora 2 1,2
e CBOMCTBa CamocrosiTeIbHAsi padoTa 4 1,2,3
Tema 2.7. Coneprxanue yueOHOro MaTepuasa 1 1,2
[TokazarenbHble [TokazarenbHble ypaBHEHUSI 1 HEPABEHCTBA
ypaBHEHHUS IpakTuyeckas padoTa 2 1,2
1 HCPAaBCHCTBA CamocrosiTesbHast padoTa 4 1,2,3
Tema 2.8. Coneprxkanue y4eOHOT0 MaTepurana 1 1,2
IIpumenenue cBolcTB | PemeHne  mokas3aTelbHBIX — YpaBHEHMH U
MoKa3aTeabHOU MOKa3aTeIbHbIX HEPABEHCTB
byHKUIIN IpakTHyeckas pabora 2 1,2
Kontponbnass pabora mo Ttemam 2.6 - 2.7
paznena 2
CamocrosiTesibHas padora 4 1,2,3
Tema 2.9. Coneprxkanne y4eOHOT0 MaTepurasa 1 1,2
Jlorapudm uucna. Jlorapudm uucna. JlecITHUHBIA U HATypaTbHBINA
Hecarnansbiit Jorapudmpl
¥ HATypaJIbHBIA IpakTHyeckas padora 2 1,2
orapuMl CamocTosiTejibHas padoTa 4 1,2,3
Tema 2.10. Coneprxanue yueOHOro MaTepuasa 1 1,2
CaoiicTBa [IpeoOpazoBanue BBIpAXEHUH, COIEPIKAIIUX
aorapupmMoB aorapumsl
IIpakTnyeckas padora 2 1,2
CamocTosiTejibHas padoTa 4 1,2,3
Tema 2.11. Coneprxanue yueOHOro MaTepuasa 1 1,2
Jlorapupmuueckass | Jlorapudpmudeckas (yHKIUsA, €€ CBOHCTBA H
¢GyHK1M, ee cBOIcTBA | rpaduk
IlpakTHyeckasi pabora 2 1,2
CamocrosiTesibHas padora 4 1,2,3
Tema 2.12. Coneprxanue yueOHOro MaTepuasa 2 1,2
Jlorapupmudeckne | Jlorapupmudeckne ypaBHEHHS 1 HEPABEHCTBA
YPaBHCHIA 1 IIpakTnyeckas padora 2 1,2
HEPaBEHCTBA
CamocrosiTesbHas padora 1,2,3
Tema 2.13. IIpodeccuonanbHo OpPMEeHTHPOBAaHHOE 2 1,2
Jlorapudmsr B coaep:kaHue  (coaepskaHue  NMPHUKJIATHOIO
IIPUPOJE U TEXHUKE | MOAYJIsl)
[Ipumenenne norapudma. Hceropus pazBuTHs
matemaTuku. Jlorapupmuueckas crnupaib B
npupoge. FEe mMaremarnueckue  CBOMCTBA.
Hcnonb3oBanue rpadukoB  GyHKUMHA — Ams
UCCIIEIOBaHMUS TIPOIECCOB U  3aBUCHUMOCTEH,
KOTOpBIE BO3HMKAIOT TPU PEUICHWU 3373y W3
pa3IMYHBIX 00JIacTel HAyKU U PEATbHOM KU3HU
IIpakTnyeckas padora 2 1,2
CamocrosiTesbHas padora 4 1,2,3
Tema 2.14. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
IIpumeHeHue Pemenune norapuMuuecKux ypaBHEHUH U
sorapu(MoB K HEPaBCHCTB
PEIIEHUIO 3a/1a4 IpakTnyeckasi pagora 2 1,2
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KonrponsHast pabora mo Ttemam 2.9 - 2.12
pazzgena 2

CamocrosiTesbHasi padoTa

1,23

Pasznea 3. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

48

Tema 3.1.
[ToBTOpEHME
MJIaHUMETPUH.
OCHOBHBIC TIOHATHS
CTEpPEOMETpUU

Copep:xanne yaeOHOT0 MaTepuana

OcHoBHble  (urypsl, ¢akTel u
TUTAHUMETPUH. OcHoBHBIE MOHSITUS
crepeomeTpu. Touka, TpsiMasi, IUIOCKOCTb,
npocTpancTBo. [loHsATHE 00 aKCHMOMATHYECKOM
MOCTPOCHHUH CTEPEOMETPHU: AKCUOMBI
CTEpEOMETPHUU U CIEACTBHS U3 HUX

TEOPEMBI

1,2

IIpakTuyeckas padora

N

1,2

CamocTosiTesibHasi padoTa

S

1,2,3

Tema 3.2.
[IpsimMbIe U MIIOCKOCTH
B IIPOCTPAHCTBE.
[TapannensHOCTH
MPSIMBIX, NIPSIMOM U
MJI0CKOCTH,
IIJIOCKOCTEN

Copep:xanne yaeOHOT0 MaTepuana

B3anmuoe pacroyioxeHue MIPSAMBIX B
IIPOCTPAHCTBE: nepeceKaroImecs,
MapajuieJIbHblE W CKPELIMBAIOIIMECS MPSMBIE.
[TapajienbHOCT MPAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE:  MMapajuleJbHbIE  MpsSMbIE B
IIPOCTPAHCTBE, MAPAIENBHOCTh TPEX MNPSMBIX,
MapayIebHOCTh MPSAMON U TIIOCKOCTH. YTJIBI C
COHAIIPaBJIICHHBIMH CTOPOHAMM, YTOJl MEXIY
NpsAIMBIMU B IIpocTpaHcTBe. [lapamiensHOCT
IJIOCKOCTEM: napajuiesbHble IUIOCKOCTH,
CBOICTBA MapasieabHbIX MJIOCKOCTEH.
[Ipocreiimme TpocTpaHCTBEHHBIE (UTYPHI Ha
IUIOCKOCTH: TeTpadap, KyO, mapasienenumne],
IMOCTPOEHUE CEUYECHHI

N

1,2

IIpakTuyeckas padora

N

1,2

CamocrosiTesbHasi padoTa

SN

1,23

Tema 3.3.
[lepneHqUKYISAPHOCTD
IIPSIMBIX
U IJIOCKOCTEH

Coneprkanue yaeOHOTo MaTeprasia

[lepneHIUKYIAPHOCTE MNPAMOW M IUIOCKOCTH:
NEPIECHIUKYIAPHBIE TPAMBIE B IPOCTPAHCTBE,
IIpsIMBIE TIAPAJIJICNIbHBIE U MEPIICHANUKYISIPHBIE K
IUIOCKOCTH, IpPHU3HAK  IEPHEHAUKYISIPHOCTH
OpsIMOM M IUIOCKOCTH, TeopemMa O MpsMOH
NEPIECHIUKYISPHON INIOCKOCTH

1,2

IIpakTnyeckas padora

N

1,2

CamocrosiTesbHasi padoTa

SN

1,23

Tema 3.4.
VYriel MeXAY
IPAMBIMH
U IUIOCKOCTSIMH

Coneprkanue yaeOHOTo MaTeprasa

VYIubl B NPOCTPAHCTBE: YroJI MEXAY IPSIMOM U
IJTIOCKOCTBIO, IBYTPaHHBIN YTOJI, JUHEUHBIA YOl
JIBYTPaHHOIO  yrJja. Ilepnenpukynap u
HaKJIOHHBIE.  PAacCTOAHME OT TOYKH 10
IUIOCKOCTH, pacCcTOsHUE OT HpsSIMOH  J10
IJIOCKOCTH, MpOeKIUs (UTypbl Ha IJIOCKOCTb.
[leprieHAMKYASAPHOCTh  IUIOCKOCTEM: IPU3HAK
MEPIEHUKYISIPHOCTH JBYX IIJIOCKOCTEM.
TeopeMa 0 TpEX nepHeHaMKYIIIpax

N

1,2

IIpakTuyeckas padora

N

1,2

CamocrosiTesbHasi padoTa

1,23
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Tema 3.5. IIpodeccnonanbHo OpPHEHTHPOBAHHOE 2 1,2
[IpsiMble 1 IIIOCKOCTH | coepkaHue  (colep:KaHUe  NMPHUKJIATHOTO
B [IPAaKTUYECKUX MOJLYJIst)
3a1ayax PacnonoxxeHne npsMBIX M IUIOCKOCTEH B
OKpyXatomeM Mupe (mpupone, HUCKYCCTBE,
apXUTEKType, TexHHUKe). PemieHue mnpakTuko-
OPUEHTHPOBAHHBIX 3a7a4
IlpakTHyeckasi pabora 2 1,2
CamocrosiTesibHas padora 4 1,2,3
Tema 3.6. Coneprxkanue y4eOHOr0o MaTepurana 2 1,2
OcHoBHbIE B3aumnoe pacrosoKeHue MPSIMBIX u
IPOCTPAHCTBEHHBIE | TUIOCKOCTEM B mpocTtpaHcTBe. [locTpoenue
burypsl ceueHui
1 ux IIpakTnyeckas padora 2 1,2
B3aUMODPACIIONO0XKEHUE | KoHTponpHas paboTa mo pasaeny 3
CamocrosiTesbHas padora 4 1,2,3
Pa3nen 4. KoopauHaThbl 1 BEKTOPHI B IPOCTPAHCTBE 14
Tema 4.1. Coneprxanue yueOHOro MaTepuasa 2
BekTops! B BekTop Ha IUIOCKOCTH M B HPOCTPAaHCTBE. 1,2
IIPOCTPAHCTBE. CrnoxeHue U BbIUNTAHUE BEKTOPOB. Y MHOKEHHUE
HevictBus ¢ BEKTOpa Ha 4Yucio. PasiokeHwe BEKTOpa IO
BEKTOpaMU TpEM HEKOMIUIaHApHBIM BekTopaM. lIpaBuio
napajuienenunena. Pemenve 3aaay, CBsI3aHHBIX €
IIPUMEHEHUEM NIPAaBUJI JCUCTBUI C BEKTOpaMU
IIpakTuyeckas padora - -
CamocrosiTesibHas padora 4 1,2,3
Tema 4.2. Coneprxkanue y4eOHOT0 MaTepurana - -
Koopaunats B [IpsamoyronbHast ~ cucreMa  KOOpAMHAT B
MIPOCTPAHCTBE. MIPOCTPAHCTBE. Koopaunatst BEKTOpA.
IIpocreiimue 3anaun | [Ipocreiimume 3amaun B KOOpAMHATaX. YTOJ
B KOOpJMHATax Mexay BekTopamu. CKalsipHOe NpOU3BelICHUE
BEKTOpPOB. BbIunciieHne yrioB Mexay IpsIMbIMU
U IOCKOCTIMHU.  KoopIHHATHO-BEKTOPHBIN
METOJI IPU PEIIEHUU T€OMETPUUECKUX 3a/1a4
IIpakTnyeckas padora - -
CamocrosiTesbHas padora 4 1,2,3
Tema 4.3. IpodeccuonanbHo OPHMEHTHPOBAHHOE - -
[IpakTuxo- cojep;kaHue  (coAepkaHHe  NPHKJIATHOIO
OpUEHTHPOBAHHBIE | MOIY.JIsI)
3a/1a4d Ha Koopaunarnas MJIOCKOCTb. Brruncnenue
KOOPJMHATHOMN pacCcTOSHUM M IUIOIIAIEM Ha KOOPJAWHATHOM
IJIOCKOCTH mockocTd. KonmuecTBeHHbIE pacueTsl
IIpakTHyeckas padora - -
CamocrosiTesbHas padora 2 1,2,3
Tema 4.4. Coneprxkanue y4eOHOr0o MaTepurana - -
Pemenue 3amau Ha | KoOopAMHATHO-BEKTOPHBIM METOJ| MPU PEIICHUN
KOOPJUHATBI reoMeTpuyecKux  3ajnad. PemieHuwe — 3azaad,
U BEKTOPBI CBA3aHHBIX C IPUMEHEHHUEM IPABWII JEUCTBUM C

BEKTOPaMH. 3anaun TUTAHUMETPUH u
CTEPEOMETPUU U METO/Ibl UX PEUICHUs
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IIpakTnyeckas padora

Kontponbnas padoTa no pazaeny 4

CamocrosiTesbHas padora 2 1,2,3
Pa3nes 5. OcHoBbl TpuronoMerpun. Tpuronomerpuieckue GyHKINH 18 -
Tema 5.1. Coneprxkanue y4eOHOT0 MaTepurana -
OcHoBBI CuHyc, KOCMHYC M TaHI€HC YHCIIOBOTO
TPUTOHOMETPHUHU apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC
YHCJIOBOTO apryMeHTa. TpuroHomerpuyeckas
OKPY>KHOCTb, olpezesieHue
TPUTOHOMETPUYECKUX  (PYHKUMH  YUCIOBOTO
apryMeHTa
IIpakTuyeckas padora - -
CamocrosiTesibHas padoTa 2 1,2,3
Tema 5.2. Coneprxkanne y4eOHOr0o MaTepurana - -
OcHOBHBIE ITpeoOpaszoBanue TPUTOHOMETPUUECKHUX
TPUTOHOMETPUYECKHE | BhIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
TOKAECTBA (bopmyIbI
IIpakTuyeckas padora - -
CamocrosiTesbHas padora 2 1,2,3
Tema 5.3. Coneprxkanne y4eOHOr0 MaTepurana - -
IIepuonnueckue O yHKIUS. [Iepuonnueckue byHKINN.
byHKIIHIH. Tpuronomerpudeckue GyHKIMH, UX CBOWCTBA U
Tpuronomerpuueckue | rpaduku
byHKIUHA IlpakTHyeckasi pabora - -
CamocrosiTejibHas padoTa 2 1,2,3
Tema 5.4. Coneprxanue yueOHOro MaTepuasa - -
[IpeoOpazoBanue Cxarune " pacTshKeHHe rpaduxos
rpapuKoB TPUTOHOMETPHUYECKUX (DYHKINH.
TpUroHoMeTpuueckux | [IpeoOpasoBanue rpadukoB
byHKIUI TPUTOHOMETPHUECKUX (DYHKIMN
IIpakTuyeckas padora - -
CamocrosiTesbHas padora 2 1,2,3
Tema 5.5. IIpodeccuonanbHo OPHMEHTHPOBAHHOE - -
Onucaunue cogep:xkaHue  (comepkaHMe  MPHUKJATHOIO
MIPOU3BOJICTBEHHBIX | MOIYJISA)
IPOLIECCOB C Hcnonb3oBaHue CBONCTB TPUTOHOMETPUUECKHUX
noMOWKEIO rpa@uKkoB | GyHKIM B NpOodecCHOHANBHBIX  3a]avax.
byHKIUI UcnonwszoBanne rTpadukoB  QyHKIUNA A7
UCCIIEIOBaHMUsI TPOLECCOB U 3aBUCHUMOCTEH,
KOTOpbIE BO3HUKAIOT TPU DPEUICHWU 3373y W3
JOPYTUX Y4eOHBIX TUCIUIUIMH U peanbHON KU3HU
IIpakTuyeckas padora - -
CamocrosiTesbHas padora 2 1,2,3
Tema 5.6. Coneprxkanue y4eOHOT0 MaTepurana - -
OO6parHsble OO6parHsble byHKIMH. Ob6patHsbie
TPUTOHOMETPUYECKHME | TpUTOHOMeTpuueckue QpyHkuuu. VX cpoiicTBa u
byHKIIUN rpaduKu
IIpakTuyeckas padora - -
CamocrosiTesibHas padoTa 2 1,2,3
Tema 5.7. Coneprxanue yueOHOro MaTepuasa - -
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Tpuronomerpuueckue

PelreHre TpUroHOMETPUYECKUX YPAaBHEHUN

ypaBHEHUS IIpakTnyeckas padora - -
CamocrosiTesibHas padora 2 1,2,3
Tema 5.8. Coneprxanne yueOHOT0 MaTeprana - -
Tpuronomerpuyeckue | [[pumepbl TPUTOHOMETPHYECKME HEPABEHCTBA.
HCPABCHCTBA Pemenne mnpocTeHmIMX TPUTOHOMETPUYECKHUX
HEPABEHCTB B TOM YHCJE C HCIOJIb30BAaHUEM
CBOMCTB (pyHKIIUI
IIpakTnyeckas padora - -
CamocTosiTejibHas padoTa 2 1,2,3
Tema 5.9. Coneprxanue yueOHOro MaTepuasa - -
Pemenue 3anau TpuronoMmeTpuyeckre BbIpaXeHUs, ypaBHEHHS 1
TPUTOHOMETPUHU HEPaBEHCTBA
IIpakTuyeckas padora - -
KonTtponbHast pabota no pazueny 5
CamocrosiTesibHas padora 2 1,2,3
Pa3nen 6. [IpousBoaHasi pyHKIUM, ee IPUMEHEHHUE 20 -
Tema 6.1. Coneprxanue yueOHOro MaTepuasa -
MOHOTOHHOCTh [IpomexyTku MOHOTOHHOCTH GbyHKIHN.
GyHKIUH. MakcuMymMbl M MHHUMYMBI  (YHKIHUH.
DKCTPEMYyMBI HaubGonpiiee n HaumeHsbIee 3HaUeHUEe PYHKITUN
¢ynkuuu. Toukn Ha IPOMEXYTKE
KCTpeMyMa IIpakTHyeckasi pabora . -
CamocrosiTesbHas padora 2 1,2,3
Tema 6.2. Coneprxanue yueOHOro MaTepuasa - -
[TousiTue HemnpepsiBable ¢QyHKIIMU. MeETO HHTEpPBAIOB
0 HEIIPEPBIBHOCTU JUIsl pEIICHUs] HEpAaBEHCTB
Gynxunm IlpakTHyeckas pa6ora - -
CamocrosiTesbHas padora 2 1,2,3
Tema 6.3. Coneprxkanne y4eOHOT0 MaTepurasa - -
IIpounsBoaHas IIpousBoaHas byHKIMN. IIpousBoaHsbIe
byHKIUHA 3JIEMEHTaPHBIX G yHKIMA. Dopmyibl
HaXO0XKJICHUS IPOM3BOTHON CYMMBI,
MIPOM3BEICHUS U YaCTHOTO
IIpakTuyeckas padora - -
CamocrosiTejibHas padoTa 2 1,2,3
Tema 6.4. Coneprxkanue y4eOHOT0 MaTepurana - -
I'eomerpuueckuii ['eomeTpHUEeCKUil CMBICT POU3BOJHON (PYHKIUU
CMBICJI IPOM3BOJHONW | — yIJIOoBOM KOA((UIMEHT KacaTelbHOW K
rpadpuky (QyHKIMH B TOYKE. YpaBHEHUE
KacaTtelbHOU K rpaduKy QyHKIIHH
IIpakTnyeckas padora - -
CamocTosiTejibHas padoTa 2 1,2,3
Tema 6.5. IIpo¢eccuonanbHo OPHEHTHPOBAHHOE - -
®u3nuecKuil CMBICI | colepkaHue  (colep:KaHUWe  NMPHUKJIATHOIO
IIPOU3BOJHOMN MOJLYJIst)
B npodeccnoHaNbHbIX | DU3HUECKMiA (MexaHWYeCKui) CMBICIT
3aJ1auyax npous3BoAHON. [IpumeHeHne Npou3BOAHOM MJIIA

OIIPEAETICHUSI CKOPOCTH IIpOIecca, 3aJaHHOTO
dbopmynoit uinu rpadukom
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IIpakTnyeckas padora

1,2,3

CamocrosiTeJibHasi padoTa 2
Tema 6.6. Conepxanue yueOHOro MaTepuasa - -
[Ipumenenue Bo3spacranue " yObIBaHUE byHKIIH,
IIPOU3BOTHON COOTBETCTBHE  BO3pacTaHus ¥  yOBIBaHUS
K HCCIIEJOBAaHUIO byHKIIMU 3HaKy npousBogHON. I[lpumenenue
byHKIUI MPOU3BOHOM K UCCICIOBaHUIO (YHKIIUH Ha
Ha MOHOTOHHOCTb U | MOHOTOHHOCTb U 3KCTPEMYMBI.
KCTPEMYMBI IIpakTuyeckas padora - -
CamocrosiTeJibHasi padoTa 2 1,2,3
Tema 6.7. Coneprxanue y4eOHOT0 MaTeprasa - -
UccnenoBanue Anroput™m Hccaea0BaHus byHKIMI u
byHKINH MOCTpOeHHsT ee  rpaguka C  TOMOUIBbIO
U TIOCTPOCHUE TIPOU3BOTHOM. [Toctpoenue rpauKoB
rpaduxos MHOTOYJICHOB C HCIIOJIb30BAaHHEM armapara
MaTeMaTH4ecKoro aHanuza. Vcropus pa3BUTHS
MaTEMaTHYECKOT0 aHAJIN3a
IIpakTnyeckasi pabora - -
CamocrosiTesibHas padora 2 1,2,3
Tema 6.8. Coneprxkanne y4eOHOT0 MaTepurasa - -
Haubonbiiee u Haxoxnenne HauMOOJBIIETO YW HAUMEHBIIETO
HauMeEHbIIIee 3HaueHus QyHKIUM Ha oTpe3ke. [IpuMenenue
3HaueHMs! QYHKLUH HA | IPOU3BOJHON ISl HAXOKIACHUS HAWITyUIIEero
OTpe3Ke pelieHrds B NPUKIAIHBIX  3ajadax, s
OIpEeIECNICHUsI CKOPOCTH MpOIecca, 3aJaHHOTO
dhopmymoit mim rpagukom
IIpakTnyeckas padora - -
CamocrosiTejibHas padoTa 2 1,2,3
Tema 6.9. IIpodeccuonanbHo OPHMEHTHPOBAHHOE - -
Haxoxnenue cojiep:kaHue  (coaepikaHue  NMPHUKJIATHOTO
ONTHUMAJIILHOTO MO/1YJIfA)
pe3yJibTara c [TpuknaaHble 3a7auu, B TOM YHUCIE COLUAIBHO-
MTOMOUIBIO SKOHOMMYECKOTO U (U3UYECKOTO XapakTepa, ux
IIPOU3BOJHOMN B pelieHue cCpeacTBaMu MaTeMaTHYECKOTO0
MPAKTUYECKUX aHaJn3a
3ajadax IIpakTHyeckas padora - -
CamocrosiTeJibHasi padoTa 2 1,2,3
Tema 6.10. Coneprxanue yueOHOro MaTepuasa - -
Pewenne 3anau. Huddepenuuponanue ¢ynkuuii. MccnenoBanue
IIpoussonHas byHKInl C IIOMOUIBIO IIPOU3BOHOM.
byHKINH, Haunbonpiiee u HanMeHbIee 3HaYCHHUS Q) YHKITUHA
€€ IPUMEHEHHE IIpakTHyeckas padora - -
KonrtponbHas pabota no pazaeny 6
CamocrosiTejibHas padoTa 2 1,2,3
Pa3znen 7. MHOIOrpaHHHMKH M TeJla BPallleHUS 34 -
Tema 7.1. Coneprxkanue y4eOHOr0o MaTepurana -
MHororpaHHuKu [ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHI
MHOTOTPaHHUKA, BBIMYKJIbIE U HEBBITYKIbIE
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOTPAHHUKA
IIpakTnyeckasi pabora - -
CamocrosiTejibHas padoTa 2 1,2,3
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Tema 7.2.
[Tpusma. [pamas
Y TIpaBUJIbHAS

Copep:xanne yaeOHOT0 MaTepuana

[Ipuzma: n-yrompHas Tmpu3Ma; TpaHu U
OCHOBaHUSl TPU3MBI; TpsMas U HAKIOHHAs

MIPU3MBI npu3Mbl; OOKOBasgs M TMOJHAas TOBEPXHOCTh
IpU3Mbl. OJJEeMeHThl npusMbl. [IpaBuibHas
npu3Ma
IIpakTnyeckas padora -
CamocrosiTeJibHasi padoTa 1,2,3
Tema 7.3. Coneprxanue yueOHOro MaTepuasa -
[Tapannenenunen, ky6 | Iapammenenunern, MIPSMOYTOJIbHBIN
napasenenunen u ero cpoicrea. Ky6. Ceuenune
Ky0a, mapajuiesenumneaa
IIpakTnyeckasi pabora -
CamocrosiTesibHas padora 1,2,3
Tema 7.4. Coneprxkanne y4eOHOT0 MaTeprana -
IIupamuna. IIupamupa: n-yrojibHass nupamujza, TpaHd U
[IpaBunbHas OCHOBaHME MNHpaMuibl; OOKOBasg U TOJHAas
nupamMuja. MOBEPXHOCTb  MHUpaMUbl, MpaBUIbHAA U
VYceuennad nupaMua | yceu€HHass NUpaMuga. DJIEMEHTHl MUPaMUJIbL.
Bbruncnenue  3J€MEHTOB ~ MHOTOTPaHHMKOB:
p€06pa, TuaroHau, yribl
IIpakTnyeckas padora -
CamocrosiTeJibHas padoTa 1,2,3
Tema 7.5. Coneprxanue yueOHOro MaTepuasa -
bokoBas n mosHas [Tnomane OOKOBOW TOBEPXHOCTH U  IOJHOM
MOBEPXHOCTh IIPU3MBL, | IOBEPXHOCTH  MPSAMOM  MPHU3MBI,  IUJIOLIA/b
MMAPAMHUIBI OCHOBaHUH, TeopeMa O OOKOBOIl MOBEPXHOCTH
NpAMOi MIPU3MBI. [Tmomanp OOKOBOM
MIOBEPXHOCTH M TOBEPXHOCTH IPaBUIBHOMN
NUpaMHIIbl, TeopeMa O IUIomagu OOKOBOI
IIOBEPXHOCTU YCECUEHHOU MTUPAMUIBI
IIpakTnyeckasi pabora -
CamocrosiTesibHas padoTa 1,2,3
Tema 7.6. Coneprxanne y4eOHOr0o MaTepurana -
JIBrxeHue B JlBuxkenne B mpocrpaHcTBe. Cummerpus B
MIPOCTPAHCTBE. MPOCTPAHCTBE:  CUMMETPUS  OTHOCUTEIILHO
Cummertpus B TOYKH,  OPSIMOM,  IJIOCKOCTH.  DJIEMEHTHI
MIPOCTPAHCTBE CUMMETpUU B TUPAMUJIAX, apajuieJenune1ax
IIpakTnyeckas padora -
CamocrosiTeJibHas paboTa 1,2,3
Tema 7.7. Coneprxkanue y4eOHOT0 MaTepurana -
[TpaBuibHBIE [TonsiTue MPaBUIILHOTO MHOT'OTpaHHHKA;
MHOTOTPaHHMKH, UX | IpaBWJIbHAs MpU3Ma W MpaBUIIbHAS MHpPaAMUA;
CBOICTBa IpaBWIbHAasg  TPEyrojibHas  NUpamMuaa U
MpaBUJILHBIN TeTparap; kyo. IlpeacraBnenune o
MIPaBHIJIbHBIX MHOTOTpaHHHKAX: OKTa’Ip,
noJeKka’ap W uKocadap.  JIBuwkeHue B
IIPOCTPAHCTBE.  DJIEMEHThl  CUMMETPUM B
MIPaBIJIBHBIX MHOTOI'PaHHUKAX
IIpakTnyeckas padora -
CamocrosiTeJibHas paboTa 1,2,3
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Tema 7.8. Cummetpust | IlpodeccnoHanbHO OpPHEHTHPOBAHHOE -
B npodeccun. cojep;kaHue  (codepikaHHe  TPHUKJIIATHOIO
Ceuenus MOIYJisl)
MHOTOTPaHHUKOB CumMeTpusi B IpUpOJE, apXUTEKType, TEXHHKE,
B IPOQECCUOHANBHBIX | B ObiTy, B npodeccun. Mcmoms3oBaHue
3a/1ayax IBUKEHUM B TPOCTPAHCTBE TMpPHU pPELICHUU
npodeccruoHanbHbIX 3a7a4y. CedeHus Npu3Mbl U
MUPAMUJIBI. IToctpoenue CEYEHUI
MHOTOTPAaHHUKOB, HCIIOJIb3Ysl METOJ CJENO0B.
BelnonnHEHNE BBIHOCHBIX IJIOCKHX YEPTEXKEU W3
PUCYHKOB TIPOCTBIX OO0BEMHBIX GuUryp (BUI
CBEpXY, COOKY,CHHU3Y)
IIpakTnyeckas padora -
CamocTosiTejibHas padoTa 1,2,3
Tema 7.9. Coneprxanue yueOHOro MaTepuasa -
[Hununnp, ero Hunuaapudeckass MOBEPXHOCTb, 0Opa3yrolue
COCTaBJISIOLIHE. JIAHIPUYIECKON IOBEPXHOCTH, oChb
Ceuenue nunuHApa | MMWIMHAPUYECKOW  TOBEpXHOCTH.  [lwmHmp:
OCHOBaHUs U OokoBas MMOBEPXHOCTb,
oOpasyromass ¥ OCh; IUIONIaJAb OOKOBOM |
MOJTHOW MOBEpXHOCTH. M300paxkeHne HUIMHApA
Ha IIockocTH. Pa3Béprka uunuuapa. CedeHus
UUIuHApa (MJIOCKOCTBIO, NapajIeIbHOM WU
MEPIEeHIUKYJISIPHOM OCH LIMIUHAPA)
IIpakTnyeckas padora -
CamocrosiTesibHas padora 1,2,3
Tema 7.10. Coneprxanne y4eOHOT0 MaTepurasa -
Konyc, ero Konnueckas IMOBEPXHOCTb, oOpa3yromue
COCTaBJISIOLIHE. KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
CeueHue KoHyca KOHMYECKOM moBepxHocTu. KoHyc: ocHOBaHuE U
BepIIMHA, oO0pa3yomas U O0Cb; IUIOMAIh
OOKOBOH U MOJIHOM MOBEPXHOCTHU
IIpakTuyeckas padora -
CamocrosiTesibHas padora 1,2,3
Tema 7.11. Coneprxanne y4eOHOT0 MaTepurana -
VYceueHHbI KOHYC. | Yceu€HHBI KOHYC: O0pasyloliue U BBICOTA;
CeyeHne yCEUEHHOTO | OCHOBaHUS U OokoBas MTOBEPXHOCTb.
KOHYycCa N300pakeHne KOHyca Ha TIockocTH. Pa3BépTka
koHyca. Cewenuss KoHyca  (IUIOCKOCTBIO,
MapajuleIbHOM  OCHOBAaHHIO, M  IIJIOCKOCTBIO,
MTPOXOSAIICH Yepe3 BEPIITUHY)
IIpakTuyeckas padora -
CamocrosiTesibHas padora 1,2,3
Tema 7.12. Coneprxkanue y4eOHOT0 MaTepurana -
lap u chepa, ux Cbhepa wm map: ueHTp, paguyc, TUAMETD;
cedeHus Iioiaab TMOBEPXHOCTH  cdepbl. Bzaumuoe
pacnosoxeHue cepsl u IJIOCKOCTH;
KacaTellbHas TIOCKOCTh K cepe. M3o0pakeHue
cdepsl, mapa Ha mIockocTu. CevyeHus mapa
IIpakTuyeckas padora -
CamocrosiTesibHas padora 1,2,3
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Tema 7.13.
ITonsatue 06 00beMe
tena. O0bEMBI
MHOTOTPaHHUKOB H
TCJI BpaH_IeHI/I}I

Copep:xanne yaeOHOT0 MaTepuana

Ilonatue 06 o00BEMe. OCHOBHBIE CBOMCTBA
00béMOB  Ten. OOBEM mNUPaMUABI, MPUMBI
nuiauHapa, konyca. OO0BEM Imapa W IUIOMAIbL

cepsl

IIpakTuyeckas padora

CamocrosiTesbHas padora 1,2,3
Tema 7.14. Coneprxanne yueOHOT0 MaTeprana -
OO6bembl v mIomann | [Togob6HbIE Tea B npoctpancTBe. COOTHOIIEHUS
HIOBEPXHOCTEH MEXITY JomagIMu MMOBEPXHOCTEN
HOJ0OHBIX Tell 1 00bEMaMHU MMOJOOHBIX TEN
IIpakTuyeckas padora -
CamocrosiTesibHas padora 1,2,3
Tema 7.15. Coneprxkanue y4eOHOT0 MaTepurana -
KomOunammu MHOrOrpaHHHK, ONHCAHHBI OKOJIO C(ephl.
MHororpanHukoB u | Cdepa, BnucanHass B MHOTOTPaHHUK MW B TEJO
TeJl BpallleHUs BpauieHuss. MHOTOIpaHHMK, BIIMCAHHBIA B TEIIO
BpallleHUs
IIpakTnyeckas padora -
CamocrosiTesibHas padora 1,2,3
Tema 7.16. IpodeccuonanbHo OPHMEHTHPOBAHHOE -
KombOunanuu cogep:xkaHue  (comepkaHMe  MPHUKJATHOIO
TEOMETPUYECKHUX TET | MOYJIsl)
HA IIPAKTUKE Hcnonb3oBaHne KOMOWHANIMM MHOTOTPAaHHUKOB
U TeJl BpallleHUsl Ha MPAKTHUKe
IIpakTnyeckas padora -
CamocTosiTejibHas padoTa 1,2,3
Tema 7.17. Coneprxanue yueOHOro MaTepuasa -
Pemenue 3agau. Brruucnenne BenwuwH (A7MHA, Yroi, 00bBEM,
MHOrorpaHHiKy 1 | ILIOMIAIb MOBEPXHOCTHU)  T'€OMETPUUYECKUX
Teja BpaIleHUs buryp, ucCnonb3ysd Hu3y4YeHHble GOPMYIbI H
METObI
IIpakTnyeckas padora -
KontponbHas padora
CamocrosiTesibHas padoTa 1,2,3
Pasznea 8. [lepBooOpasHas pyHkumm, ee npuMeHeHUe -
Tema 8.1. Coneprxkanne y4eOHOT0 MaTepurana
[lepBooOpasnas IlepBooOpasnas. Tabnuna nepBooOpa3HbIX
byHKLIHN IpakTuueckas pa6ora -
CamocrosiTesbHas padora 1,2,3
Tema 8.2. Coneprxanne y4eOHOT0 MaTepurana -
[Tnomans WuTerpan, ero reoMeTpudeckuii U Qpu3nuecKuit
KPUBOJIMHEHHOM cMbIci. Bpluucnenue wuHTerpaia mo Qopmyse
tpaneuu. Popmyna | Herotona-JIeiitOnuma
Heptorona — Jleiibuuna | [pakruueckasi pabora -
CamocrosiTesbHas padora 1,2,3

Tema 8.3.
OrnpeneneHHbIN
UHTETpal
B IpoeCcCHOHATHHON

IIpodeccuonanbHo OpHMEHTHPOBAHHOE
cogep:xkaHue  (comepkaHMe  MPHUKJATHOIO
MO/1YJIfA)

Pemenue 3a/l1a4 Ha MPUMCHCHHUC MHTCIrpajia IJIsd
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ACATCIIbPHOCTH U BBIYUCIICHUA q)HBHHGCKI/IX BCJINMYHH U HHOHlaﬂeﬁ

JKU3HU IIpakTuyeckas padora - -
CamocrosiTesibHas padora 2 1,2,3
Tema 8.4. Coneprxkanne y4eOHOr0 MaTepurana - -
Pemenue 3anau ITepBooOpazHas M HHTETPaj
Ha HaXO0XIEHUE IIpakTHyeckas padora - -
nepBooOpa3zHoit Kontponbras pabota mo pazaeny 8
U ee IPUMEHEHHE
CamocrosiTejibHas padoTa 2 1,2,3
Paznen 9. Teopusi BeposiTHOCTEl M CTATHCTHKA 18 -
Tema 9.1. Coneprxanne y4eOHOT0 MaTepraa -
[IpencraBnenue [IpencraBnenne DaHHBIX C MOMOINBIO TAOIHUIl U
JTAHHBIX nuarpamm. CpenHee apugmMeTHuecKoe, MeInaHa,
U ONHcaTeNbHas HauOoJplllee U HaMMEHbILIEE 3HAYCHHUs, pa3Max,
CTaTUCTUKA JUCHepcusi, CTAaHIaPTHOE OTKIOHEHUE YHCIOBBIX
HabopoB
IIpakTHyeckas padora - -
CamocrosiTesibHas padora 2 1,2,3
Tema 9.2. IIpo¢eccnonanbHo OpPHEHTHPOBAaHHOE - -
CocraBnenue Tabnul | comep:kaHue  (colepKaHHe  NPHKJIATHOTO
U rarpaMm Ha MOIYJisl)
MIPaKTUKE [lepBuunas 00paboOTKa CTATUCTUUECKUX JaHHBIX.
I'paduueckoe ux mpezacrasienue. Haxoxxaenue
CpeIHuX XapaKTepUCTHK, Ha0JI0TaeMBIX
NaHHbIX. [[puMeHeHne CTaTUCTUUECKUX METOI0B
JUIs pelieHus npodecCHOHAbHBIX 3a1a4
IIpakTnyeckas padora - -
CamocTosiTejibHas padoTa 2 1,2,3
Tema 9.3. Conepxanue yueOHOro MaTepuasa - -
Omneparuu Haf CrnydaifHple ~ SKCHEPUMEHTHI  (OMBITBI) |
COOBITUSIMH, cllydailHble COOBITHSA. DJIeMEHTapHbIE COOBITHS
HaJl BEPOATHOCTAMU. | (MCXOJbl). BeposATHOCTH ciydyallHOTO COOBITHA.
VYcnoBHas bau3ocTe 4YacTOTBI M BEPOATHOCTH COOBITHH.
BEPOSTHOCTh CrnyuyaiiHple ONBITBI C  PAaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMH  COOBITHSIMH.  BeposTHocTH
COOBITUH B ONBITaX C PaBHOBO3MOKHBIMHU
AJIEMEHTApPHBIMH  COOBITUSMH. Omnepanuu Haj
COOBITHSIMH: TepeceueHue, 00beINHEHNE,
NPOTHBOIONOXKHBIE  cOObITUS.  J[MarpamMmbl
Oitnepa. Dopmylia CIOXKEHUS BEPOSTHOCTEH.
YcnosHas BEPOSATHOCTb. YMHOXeHUE
BEPOATHOCTEHA. Hepeso CIy4aitHOTO
sKcrnepuMeHTa. PopMyiia IOJIHON BEPOATHOCTH.
HezaBucumblie coObITHS
IIpakTnyeckas padora - -
CamocrosiTesibHas padora 2 1,2,3

Tema 9.4. Coneprxkanue y4eOHOT0 MaTepurana
DeMEHTHI Kombunatopnoe IIPaBUIIO YMHOKCHHUS.
KOMOMHATOPUKHU [lepecranoBku u Qaxropuan. Yucno coueraHuil.
Tpeyronpauk Ilackans. @Popmyna OuHOMa
Herotona
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IIpakTnyeckas padora

1,2,3

CamocTosiTesibHasi padoTa
Tema 9.5. IIpodeccnonanbHo OpPHEHTHPOBAHHOE -
BeposTHOCTB coaep:kaHue  (coaepskaHue  NMPHUKJIATHOIO
B IPO(ECCUOHATILHBIX | MOTYJIsI)
3a1avax Bberuucnenune BEpOSATHOCTEN € HMCHOJIb30BaHUEM
dbopmyn komOuHaTopuku. OIEHKA BEPOSITHOCTH
coObITHSI B TPO(ECCHOHATBLHON NIeATEILHOCTH.
Pemenne  mpodeccMoHanbHBIX ~— 3a7ad  Ha
BEPOSITHOCTH COOBITHS
IIpakTnyeckas padora -
CamocTosiTejibHas padoTa 1,2,3
Tema 9.6. Coneprxkanne y4eOHOr0o MaTepurana -
Cepuu bunapHblii  CIydaliHBI ONBIT  (MCIIBITAHHE),
IOCIEIOBATENbHBIX | ycrieX W Heyjnada. He3aBucumble HCHIBITaHMS.
UCIBITAaHUN Cepust HE3aBUCHMBIX HCHBITAHUH 1O IEPBOrO
ycriexa. Cepusi  HE3aBUCHUMBIX  UCIBITAHHI
bepuymn
IIpakTuyeckas padora -
CamocrosiTesbHas padora 1,2,3
Tema 9.7. Coneprxkanne y4eOHOT0 MaTepurasa -
Cnyy4aliinble Cnyuaitnas BEJIMYMHA. Pacnipenenenue
BEJIMYUHBI BepoATHOCTeH. Jlmarpamma  pacmpeneneHus.
U pacIpenencHus. IIpumepsl  pacnpenencHuil, B TOM YHCIIE,
Maremarnueckoe reoMeTpuyecKkoe M OMHOMHUaNbHOE. YuciaoBbIE
OXXKUJIaHUE CIYYalHOM | XapaKTepPUCTUKU CIIy4alHbIX BEJIUYHH:
BEJTMYHHBI MaTeMaTHYecKoe OKHUJaHUe, JAUCIepCHs U
CTaHJIapTHOE OTKJIOHEHHE. ITpumepsl
MPUMEHEHHUsS] MaTeMaTH4eCKOro OXXKHUJaHUf, B
TOM 4YMCJIE B 33Ja4ax U3 IOBCEAHEBHOW JKU3HH.
Marematuueckoe OXXUJaHue OmHapHOU
CIIy4anHOM1 BEJINYMHBI. Maremarnueckoe
OKUJAHHE  CyMMBl  CIy4YailHBIX  BEJIUYHUH.
Matematuueckoe OXUJaHUE U AMCIEPCHUS
reOMETPUYECKOTO u OMHOMHUAIBHOTO
pacIpenesIeHun
IIpakTuyeckas padora -
CamocrosiTesibHas padora 1,2,3
Tema 9.8. Coneprxanue yueOHOro MaTepuasa -
3aKoH OOJBITNX 3akoH OOJBIIMX YHCET W €ro pojb B HaykKe,
yucen HenpepeiBHbIE | mpupone U oOmiecTBe. BpiOopouHslit  MeTo[
CIIy4aiHbIE BEIINYUHBI | UCCIICIOBAHMM. [Tpumepst HENPEPBIBHBIX
(pacmipenienenus). Cly4alHbIX BeIMYMH. DOyHKIUSA IUIOTHOCTH
Hopmanbsnoe pacnpenenenus. PaBHOMepHOe pacnipenesneHue u
pacnpenenenue ero cBoicrBa. llonAatne 0 HOpMaJIbHOM
pacnpeeseHuu
IIpakTnyeckas padora -
CamocrosiTejibHas padoTa 1,2,3
Tema 9.9. Coneprxanue yueOHOro MaTepuasa -
Pemenue 3amau DneMeHThI KOMOWHATOPHKHU. CobbiTHE,
KOMOMHATOPHKH, BEPOSTHOCTH COOBITHS. CII0)KEHHE U YMHOKEHUE
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CTaTUCTUKHU U TCOPUHN
BEPOATHOCTEM

BEPOSATHOCTEMN

IIpakTnyeckasi pabora

KonTtponbHas pabota no pazaeny 9

CamocrosiTejibHas padoTa 2 1,2,3
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHUE
BapuaTuBHbBI NPUKJIATHOH MOAYJIb
Paznen 10. MaremaTtudeckuii mnpaktuxkym (mpumep aias YITIC 14
09.00.00)
Tewma 10.1. Coneprxkanne y4eOHOr0o MaTepurana - -
Martpuisl 1 CrocoObl  pemeHus ~ CHCTEM  JIMHEHHBIX
ONPEETUTENHN ypaBHeHud. Ilonsatus: marpuma 2x2 u 3x3,
ompenenurens — Marpunel.  Merox  T'aycca
pElIEHUs]  CUCTEeM  JIMHEHWHBIX  ypaBHEHUI.
Pemenne mnpuxnaneeix 3agad.  llpumenenue
MaTpull B MHpopMaTHKe
IIpakTnyeckas padora - -
CamocrosiTejibHasi padoTa 2 1,2,3
Tema 10.2. Coneprxanue yueOHOro MaTepuasa - -
OneMeHTsl BEKTOpHOHM | KomimanapHbie BEKTOpHI. PasnoxeHne BekTopa
anreOpbl 0  TPEM  HEKOMIUIAHAPHBIM  BEKTOpaM.
VYpaBHeHue miockocTu. ['eomeTpuyeckuii CMbICIT
onpenenutenss 2x2. PemieHue nOpHUKIaAHBIX
3aa4y
IIpakTnyeckas padora - -
CamocrosiTesbHas padora 2 1,2,3
Tewma 10.3. Coneprxkanne y4eOHOT0 MaTepurasa - -
Kommekchele uncna | [Tonstre koMIieKCHOro uucia. CompsiKeHHbIC
KOMIUIEKCHBIE 4YHCIa, MOAYJIb M apryMeHT
KOMIUIEKCHOTO ~ YHCIIA. ®opma  3anucu
KOMILJIEKCHOTO qrcna (reomerpuyeckas,
TPUTOHOMETPHUYECKAs, anreOpanyeckas).
Apudmernueckue NEUCTBUS C KOMIUICKCHBIMHU
qHCIIaMU
IIpakTnyeckasi pabora - -
CamocrosiTesbHas padora 2 1.2,3
Tema 10.4. Coneprxanne y4eOHOr0 MaTepurana - -
I'pader [Tonsarue rpada. Cs3HBIN Tpad, AepeBO, LUKI
rpad Ha TmIIOCKOCTH. PemieHune mnpUKIaTHBIX
3ajau. [Ipumenenue rpada B mHPpOpMaTHKe
IIpakTnyeckas padora - -
CamocrosiTejibHas padoTa 2 1,2,3
Tema 10.5. Coneprxanue yueOHOro MaTepuasa - -
3agaun Bapuanuonssiii  psg.  Iloauron 4yacTtor U
MaTeMaTU4eCKOU rucrorpamma. CTaTuCTUYECKUE XapaKTEPUCTUKU
CTaTHCTUKH psiaa HaOII0AaeMbIX JaHHBIX
IIpakTnyeckas padora - -
CamocrosiTejibHas padoTa 2 1,2,3
Tewma 10.6. Coneprxanne y4eOHOr0 MaTepurana - -
Jlornueckue Jlornueckue onepauuu. [Ipumenenune auarpamMm
ornepanuu Oiinepa—Benna s pelieHUE  TEOPETHKO-

C MHOXXCCTBaMH

MHOJKECTBEHHBIX  3aJad  npodeccroHaIbHON
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HaIpaBJICHHOCTH, 33/1a4 MH(POPMATHKHU U IPYTUX
y4eOHBIX TUCIUIUIMH U JUISl ONMCAHUS PeallbHbIX
MPOLECCOB U SIBICHUI

IIpakTuyeckas padbora

CamocrosiTesbHasi padoTa

Tema 10.7.
Pemenue 3amau
MaTeMaTHIECCKOTO
MpaKkTHUKyMa

Coneprkanue yaeOHOTo MaTeprasa

[lpumMeHeHre  W3YYEHHBIX  MaTEMaTHYECKUX
(GakTOB K pEHICHHIO 3aJad W3 Pa3IUIHBIX
o0yacTeil HayKH U pealbHOM KU3HU

1,23

IIpakTuyeckas padora

Kontponbnas padora no pazaeny 10

CamocrosiTesbHasi padoTa

1,23

IIpomeskyTOUHAS aTTecTALMS

10

Bcero:

322
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3. YCJOBUSI PEAJIM3AIIMM TIPOTPAMMBI YUEBHOU
JUCHHUIIVIMHBI YII.11 MATEMATHKA

3.1. MarepuajbHO-TeXHHYECKOE o0ecnevyeHne
Peanuzanmss mporpaMMbl IHCHMIUIMHBEL TpeOyeT Hamu4us Yy4eOHOTO
KaOWHETa MaTeMaTHUKH.
TexHudeckue cpeacTra 00yIeHUs:
—  KOMIUICKT YepTEKHOT0 000pYAOBaHHUS M MPHUCIIOCOOTCHHIA IS IIKOIBHON
JIOCKH (TPEYTOJbHUK, TPAHCIIOPTHUP, IUPKYJIb, TUHEHUKA);
—  MOJIENH JUIsl M3YUYEHUS TeOMEeTpHUecKuX (uryp (4acTu LEJIOTO Ha Kpyre,
TPUTOHOMETPUUECKHUI KPYT, CTEPEOMETPpUUIECKHI HAOOP, HAOOPHI TEOMETPUIECCKUX
Mojieniel U GUryp ¢ pa3BepTKO).

3.2. HndopmaunmnoHHoe odecnieueHue 00yueHus
[lepeueHb y4yeOHBIX W3JAHUN, WHTEPHET - PECYpCOB, JOMOJHUTEIBLHOU
JUTEPaTYPHI.

OcCHOBHBIC HCTOYHUKH:

1.  Maremaruka: anreOpa W Hayaja MaTEMaTHYECKOTO aHaJU3a,
reomeTpusa. Anrebpa M Hauvajga MareMaruyeckoro aHammza. 10 - 11 kmaccsl :
0a30BbIi U yriIyOeHHbIN ypoBHM : yueOHuK / III. A. Anumos, F0. M. Konsirun, M.
B. Tkauesa [u ap.]. — 10-e u3a., crep. - Mockaa : IIpocsemienue, 2022. — 463, [1]
c. : un. — Jlom. MII;

2. Marematuka: anreOpa W Hayajga MaTEMaTHYECKOTO aHaju3a,
reometpus. ['eometpus. 10-11 kaccsl : yueb. nmst 061meodpa3oBar. OpraHu3aiui :
0a3oBeiii U yrayon. yposuu / [JI. C. Aranacsa u ap.]. — 9-¢ m3n. — M. :
IIpocBemenue, 2021. — 287 c. : uin. — (MI'Y — mkore).

I[OHOJIHI/ITCJII)HBIC HCTOYHHUKU:

1. Marematuka:  y4eOHUK  JJisI  CpeaHero  IpodeccHoHaIbLHOIO
obpazoBanusi / mox obOmer pemakmueidn  O. B. TatapaukoBa. — Mockaa :
MznarenscTBo Opaiit, 2024. — 450 c. — (Ilpodeccuonansuoe obpa3oBanue). —
ISBN 978-5-9916-6372-4. — Tekct : onektponHbii // OOpa3zoBarenbHas
wiatdopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/561259

2. MareMatuka. [TpakTUKyM : y4eOHUK TUTST CPEIHETO
poheCCUOHAIBHOTO obpazoBaHust / 3 (o) oO1eit penakmuein
O. B. TarapuukoBa. — MockBa : MzparensctBo FOpaiit, 2024. — 285c. —

(ITpodeccuonansuoe oOpazoBanue). — ISBN 978-5-534-03146-1. — Texker :
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amekTpoHHbI //  OOpa3oBatenbHass miatgopma FOpalt [caiit].
https://urait.ru/bcode/561260

URL:
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4, KOHTPOJIb N OLIEHKA PE3YJIbBTATOB OCBOEHUA
JUCIHUIIVIMHBI YII.11 MATEMATHKA

KOHTpOJIB H OLCHKa PpPE3yJIbTaTOB OCBOCHHA y‘lG6H0ﬁ JUCITMUITIINHBI

OCYIICCTBIACTCA TPCIIOAABATCIICM B IHPOHCCCC TIPOBCACHUSA IMPAKTHYCCKHUX

3aHATUA W J1a0OpaTOpHBIX padoT,

TECTUPOBAHUS,

a TakKXKC BbIIIOJIHCHUA

06y‘-IaIOH_[I/IMI/IC$I HHIUBUIYAJIbHBIX BaﬂaHHﬁ, ITPOCKTOB, HCCHeﬂOBaHHﬁ.

Ob6mas/npodeccnonanbHas Paznen/Tema Tun oumeHoYHbIX
KOMIIeTeHIUsI MeponpusTUs
OK 01. Bwibupars cnoco0wsr | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanmue
pereHus 3amau | 1.4I1-o/c, 1.5T1-0/c, 1.6. VYcTHBIH omnpoc
npohecCHOHATBLHOM Temsr 2.1- 2.7, 2.8 I1-o/c, | MaremMaTu4ecKuii TUKTAHT

ACATCIIBHOCTH  IIPHUMCHUTCIBHO
K Pa3JIMYHBIM KOHTCKCTaM

2.9.
Temsr 3.1 - 3.5, 3.6I1-0/c,
3.7.
Temsr 4.1 - 4.4, 4.5I1-0/c,

[IpencraBnenue
pe3yabTaTOB TMPAKTHUECKUX
pabor

KonTtponbHas pabora

4.6. Brmmonaenue 3aaHuNi

Temsr 5.1, 5.2, 5.3[1-0/c, | mpoMeEKyTOUHOI

5,4, 5.5I1-o/c, 5.6. aTTecTaluu

Temsr 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9.

Temer 7.1, 7.2, 7.3I1-0/c,

714-7.17.
OK 02. UcnonszoBare | Tema 1.1, 1.2I1-o/c, 1.3, | TecrtupoBanue
COBpeMeHHBIe cpejcTBa noucka, | 1.4I11-o/c, 1.511-o/c, 1.6. VYcTHBIN onpoc
aHaim3a W uHTepnpertanuu | Temsr 2.1- 2.7, 2.8 II-o/c, | MaTematuueckuii JUKTaHT
uHpopmanuu, 2.9. [IpencraBnenne
U uHpopmaunonnsie | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MPAKTHUYECKUX
TEXHOJIOTUM I BbIIOJHEHUS | 3.7. pabor
3a1a4y npodeccuonansHoit | Temsl 4.1 - 4.4, 4.511-o/c, | Konrponbnas pabora
IEeATEILHOCTH 4.6. Brimonaenue 3aaHuNi

Temsr 5.1, 5.2, 5.3[1-0/c, | mpoMeEXyTOUHOI

5,4, 5.5I1-o/c, 5.6. aTTecTaluu

Temer 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9.

Temer 7.1, 7.2, 7.3I1-0/c,

14-7.7
OK 03. [Mnanuposats | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanue
u peanu3oBbiBaTh coOctBeHHoe | 1.4I1-o/c, 1.511-o/c, 1.6. VYcTHBIN onpoc
npohecCuoHATBHOE Temsr 2.1- 2.7, 2.8 I1-o/c, | MaremMaTu4ecKuii TUKTAHT
u JUYHOCTHOE paszutme, | 2.9. [IpencraBnenne
IIPEANPUHUMATEIBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MPAKTHYECKUX
NEATEILHOCTD 3.7. pabor
B mnpodeccuonanbHoit cdepe, | Temsl 4.1 - 4.4, 4.511-0o/c, | KonrponbHas pabora
HCIIOIB30BaTh sHaHus | 4.6. Brmmonnenue 3aaHuNi
no ¢unancoBoit rpamotHocTH | Temsl 6.1 - 6.5, 6.6I1-0/c, | mpomexyTOUHON
B Pa3IMYHBIX JKU3HEHHBIX | 6.7-6.9. arTecTalun

CUTyalusx

Temwr 7.1, 7.2, 7.3I1-0/c,
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14-71.7

OK 04. D¢ dekTuBHO
B3aMMO/ICIICTBOBaTh U pabOTaTh
B KOJUICKTHBE U KOMaH/Ie

Tema 1.1, 1.2IT-o/c, 1.3,
1.4I1-0/c, 1.5I1-0/c, 1.6.
Temsr 4.1 - 4.4, 4.5I1-o/c,

TectupoBanue
VYeTHbII onpoc
MareMaTH4eCKUI TUKTAHT

4.6. [IpencraBnenue
Temsr 5.1, 5.2, 5.3[1-0/c, | pe3yabTaToB MPAKTUUECKHX
5,4, 5.5I1-o/c, 5.6. pabor
Tewmer 6.1 - 6.5, 6.6I1-0/c, | KonTpoasHas pabora
6.7-6.9. Brimonnenue 3aJaHuN
Temer 7.1, 7.2, 7.311-0/c, | mpOMEXyTOUHOM
74-7.7 aTTecTaluu

OK 05. OcymectBmsate yctayto | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanmue

U NMUCbMCHHYIO KOMMYHHKAIIUIO

1.4I1-0/c, 1.5I1-0/c, 1.6.

VYeTHbII onpoc

Ha TocydapcTBeHHOM  si3bike | Tembr 2.1- 2.7, 2.8 Il-o/c, | MaTemMaTH4eCKU TUKTAHT
Poccuiickoit @eneparyu | 2.9. [IpencraBnenue
c y4eToM ocobennocreit | Temwr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaTOB MPAKTUUECKUX
COLIMAJILHOTO 3.7. pabot
U KyJIbTYPHOTO KOHTEKCTa Temer 4.1 - 4.4, 4.5I1-o/c, | KonTponsHas pabora
4.6. Brimonnenue 3aJaHuN
Temor 5.1, 5.2, 5.3[1-0/c, | mpoMe)yTOUHOM
5,4, 5.5I1-o/c, 5.6 aTTeCTaluu
OK 06. ITposiBnsaTs rpaxknancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanmue

NaTPUOTUYECKYIO nosunmio, | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHbIi onpoc
JIeMOHCTpHpOBaTh  oco3HaHHoe | Temsl 2.1- 2.7, 2.8 II-o/c, | MaTemMaTu4ecKuii TUKTaHT
MIOBE/ICHUE Ha ocHoBe | 2.9. [IpencraBnenue
TPaaULIMOHHBIX Temer 4.1 - 4.4, 4.5I1-0/c, | pe3yabTaToB MPAKTUYECKHUX
o0I11eYeNIoBeYeCKuX LEeHHOCTeH, | 4.6. pabot

B ToM uwcie ¢ yderoM | Temsr 5.1, 5.2, 5.3I1-o/c, | KonTponbHas pabota
rapMOHHU3aLHHA 5,4, 5.511-0/c, 5.6. Brinmonnenue 3aJlaHui
MEKHAITMOHATBLHBIX Temer 7.1, 7.2, 7.3I1-0/c, | mpOMeXyTOUHOM

Y MEXPEJIUTUO3HbIX OTHOIIeHUH, | 7.4 - 7.7 aTTecTaluu

MPUMEHSITh CTaH/IapThI

AHTUKOPPYIMIUOHHOTO

NOBE/ICHUs

OK 07. CopeiictBoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

COXpaHEHHIO okpyxaromeir | 1.411-o/c, 1.5I1-o/c, 1.6. YcTHBIN onpoc

cpensl,  pecypcocoepexennro, | Temsr 2.1- 2.7, 2.8 II-o/c, | MaTemaTnueckuii JUKTAaHT
MIPUMEHSATH 3HaHus | 2.9. [IpencraBnenne

00 U3MEHEHUN kaumara, | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NPaKTHYECKUX
TIPUHITUTIBI oepexiuBoro | 3.7. pabor

IIPOU3BO/JICTBA, apdextuBHo | Temsr 5.1, 5.2, 5.3I1-o/c, | Konrponbnas pabora

JIEUCTBOBATh B YPE3BBIYANHBIX
CHTyaHHHX

5,4, 5.5I1-o/c, 5.6.
Temer 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9

Brimmonnenue 3aJaHul
IIPOMEKYTOUYHON

aTTecTaluu
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