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1. TACHOPT PABOYEN YUYEBHOMU

JUCHUIIVIMHBI YII.11 MATEMATHKA

INPOI'PAMMUbI

1.1. OGnacTb NpUMEHEHHUS MPOrPAMMBbI

Pabouass mporpamma ydeOHOM maucuumuimHbl siBisiercss yacteio I[ITICC3 B
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

Conepxanue 00111e00pa3oBaTEeNHHOM JUCHUTUTAHBI
HANPaBIICHO HA JOCTWKEHHE pE3yJbTaTOB €€ U3YYCHHUS B
cootrBercTBUM ¢ TpeboBanusamu PI'OC COO ¢ yderoMm mnpodeccuoHanbHOU

HamnpasiieHHocTH OI'OC CIIO.

IPOTPaMMBbI
«MaremMaTtuka»

1.4. KosimuyecTBO 4acOB Ha OCBOEHUE JUCIIUIUINHBIL:
MaxkcumanbHON yueOHOU Harpy3ku oOyuaromierocs 322 yaca, B TOM YHCJIE:
— oOs3arenpHas ayauTopHas ydyeOHas Harpyska (Bcero) - 312 waca, B ToM
YyuCIie MpakThuecKas MoJAroToBka - 156 yacos.
— INpoMexyTouHas arrectanus — 10 gacos.
001Ieo0pa3oBaTeIbHOM

1.5. IInanupyemsblie OCBOCHHS

mucuIuinHel B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO.

pe3yabTaThl

Kox n Pe3yabTaThl 00yueHHs
HaHMEHOBaHHe
(hopmupyembIx O6ume JucuuninHapHblie
KOMIIeTeHI Ui
OK 016. BeiOuparts | JIndHOCTHBIE  pe3ynbTaThl  DOIDKHBI | [1pg]. Branenue MeTO[aMH
CIIOCOOBI OTpaXxath JI0Ka3aTeJbCTB, aIrOpUTMAMH
pelieHus  3aad | B YaCTU: TPYAOBOTO BOCTIUTAHUSL: peleH s 3a1au; yMEHHE
NpoecCUOHANBH |- TOTOBHOCTH K TpPYyHy, OCO3HAHHE bopMymHpOBATE oTIpeIeTeHNs
Oif IeATEIbHOCTH | IEHHOCTH MaCTePCTBa, TPYA0II00HE; AKCHOMBI ,
IPUMEHUTEIBHO | - TOTOBHOCTb K aKTUBHOM ACATENBHOCTH | ' yoonovmr  mprMeHATS WX,
K Pa3IMYHBIM | TEXHOJIOTUYECKOH | coum%m)Hon MPOBOMHT OKa3aTeIbHBIE
KOHTEKCTaM HAaIpaBJIeHHOCTH, CHOCOOHOCTD | \ya(cvcenms B XOME PEIICHUST 33/1a4;
MHUIUUPOBATD, IUIAHUPOBATH | 1pg). VMeHIe OTIEpHPOBATE
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U CaMOCTOSATEIBHO BBINONHATH TaKYIO
JIeATEIILHOCTD;

- UHTEpeC K pa3IuuHbIM cdepam
npodeccHoHaTbHON AEATETLHOCTH.
MertamnpeaMeTHbIe Pe3yIbTaThl JOKHBI
OTpaXaTh:

OBiageHue YHUBEPCAIbHBIMU
y4eOHBIMU IIO3HaBaTEIbHLIMU
NENCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

- CaMOCTOATENBHO  (POPMYIHUPOBATH
u aKTyaJIM3UPOBATh npooiieMy,
paccmaTpuBath

€ BCECTOPOHHE;

- YCTaHaBJII/IBaTB CyH.IGCTBGHHBIﬁ
MPU3HAK

nJn OCHOBAaHUA JJI CpaBHeHI/I}I,
Kiaccuukanmum

1 0000IIIEeHNS;

- ONpEeNeNATh IENH JCSITCIbHOCTH,
3a7aBaThb IapaMETpbl U KPUTEPUH HX
JIOCTIIKEHMS;

- BBISABJIATH 3aKOHOM€pHOCTI/I nu
MIPOTUBOPEUHS

B paCCManI/IBaeMBIX SIBJICHHUAX,

- BHOCUTBH KOPPCKTUBLI B ACATCIILHOCTD,
OLCHUBATb COOTBETCTBUEC PEC3YJIbTATOB
neirsiM, OLUCHUBATL PHUCKU HOCHGI[CTBI/Iﬁ
JCATCIIBHOCTH

0) 0a30BbIC HCCIIEA0BATEIIbCKUE
NICUCTBU:

- BIAJETh HaBBEIKAMH yueOHO-
HCCIIEN0BATEIbLCKOMN

n HpOGKTHOﬁ JACATCIIbHOCTH, HaBbIKAMH
paspenieHus npooiem;

- BBEIBJAATH MNPUYUHHO-CIICACTBCHHBIC
CBSI3U

N aKTyaJIM3UPOBATH 3a4avy, BbIABUIATb
THITOTE3Y

€C pCLICHHA, HAXOAWUTb APryMCHTHI
Ut JI0Ka3aTeIbhCTBa CBOUX
YTBEPKJICHUM, 3a1aBaTh IapaMmeTpbl U
KPUTEPHH PEUICHHUS;

- AHAJIM3UPOBATH IMOJIYYCHHLBIC B XOIC
perteHus 3aauu pe3yabTaTHI,
KPUTHYCCKU OLCHUBATH
UX JIOCTOBEpHOCTh, NPOTHO3MPOBATH
U3MCHCHHUC

B HOBBIX yCIIOBUSIX;

pa3pabaTbIBaTh IJ1aH peLIeHns
npoOJeMbl ¢ y4eTOM  aHalu3a

MOHATHSIMHU: CTETICHb YHCla,
Jorapu@m yucia; yMEHUE BBIIOIHSITh
BBIYUCIICHUE 3HAUYCHU U
U TpeoOpa3oBaHMsl BBIPAKEHHUH CO
CTETICHSIMH u norapudmamu,
npeoOpa3oBaHUs IpoOHO-
paIMoOHAIBHBIX BBIPAKECHU;

I1P63. YMeHue OTIEpUPOBATH
MOHSATHSIMHU: paloHanbHbIE,
UppalMOHANIbHBIE,  MOKa3aTelbHbIE,
CTEIICHHBIE, norapuMUIECKHe,
TPUTOHOMETPUYECKHE YypaBHEHUS W
HEPABEHCTBA, UX CUCTEMBI;

I1P64. Ymenue OIIepupOBATH
HNOHATHAMH: (YHKIHS, HETpephIBHAS
byHKIHA, IIPOU3BOIHA,
nepBooOpasHas, OIpeaeICHHBIN
MHTETpa; yMeHue HaXOJUTh
IPOU3BOHBIE 3IIEMEHTapHBIX
GyHKUMN, WCHONB3yS CIPAaBOYHBIC
MaTepuabl; HCCIIEI0BATh B
NPOCTEHIINX CiIydasX (YHKIUHA Ha
MOHOTOHHOCTb, HaXOJIUTh
HauOoJbIINe

¥ HaWMEHBIIWE 3HAYCHHSA (QYHKIIHI;
CTpOUTH TpapuKd MHOTOUICHOB C

WCIIOJIb30BAaHUEM amnmapara
MaTeMaTUu4ecKoro aHaln3a;
MPUMEHATh  MPOU3BOJHYIO  IpH
peleHnn 3a1a4
Ha JBWKEHUE;, pEIarh IPaKTHUKO-
OpPUEHTUPOBAHHBIE 3a/1auu

Ha HauOOJbIINE W HAMMEHBIIIHE
3HA4YCHHA, Ha HaAXO0XACHHUC IIYTH,
CKOpPOCTH M YCKOPCHUS;

I1P65. Ymenue OIIepPUPOBATH
HOHATUSIMU: pallioHaNIbHAS (QYHKIUS,
noKa3arenbHass (YHKIHS, CTeIeHHAs

byHKIIHS, norapupMuIeckas
byHKIHS, TPUTOHOMETPHUUECKUE
byakuuu,  oOpaTtHble  (QyHKIUH;
YMEHHE CTPOMTH rpaduKu

W3YYEHHBIX (YHKIHMHA, HCIOJIH30BaTh
rpaduKu MpH U3YYEHUH MPOIECCOB U
3aBHCUMOCTEH, MPH PEIICHUH 3ajad
U3 JPYTUX Y4YEOHBIX MPEAMETOB H
3aJa4d U3 peaJbHOMN KHU3HH; BRIPaXKaTh
dopMynamMu  3aBHCUMOCTH  MEXIY
BEIIMYMHAMU;

[1PG6. YMmeHue permarh TEKCTOBBIC
3a]aud pa3HbIX THIIOB (B TOM YHCIIE
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HUMCHOIIUXCA MaTCpHaJIbHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

- yMeTb TepEeHOCUTHh 3HAHHUSI B
II03HABATEIbHYIO

U IPAKTHYECKYIO obnacTu
KHU3HEICATSIIBHOCTH;

- yYMETb MHTETPUpPOBaTh 3HAHUS U3
pa3HBIX PEIMETHBIX 00JIACTEH;

- BBIJIBUraThb HOBBIE MJIEHU, IIpEAJIararb
OPUTMHAJIbHBIE TOAXO/bI U PEIICHUS

Ha TPOIEHTHI, TOJIM M YacTH, Ha
IBWXKEHHE,  paboTy,  CTOMMOCTb
TOBApOB M YCIYT, HAJIOTH, 33Ja4d U3
o0llacT  ympaBieHUS JHYHBIMH U
CEMEVHBIMU duHaHCAMM);
COCTaBJIATh BBIPAKEHUS, YPaBHEHHS,
HEpaBEHCTBA W MX CHCTEMBI IIO
YCIOBUIO  33/a4d,  HCCIIEAOBaTh
MOJTy4YeHHOE pEIICHHE M OLIEHUBATb
MPaBAONOA00HOCTh PE3YIIbTaTOB;

I1P67. YMeHue OTIEpUPOBATH
MOHSATHSIMHU: cpenHee
apupMeTHIECKOE, MeraHa,
HauOoJIbIICe u HaMMeEHbIIIee
3HA4YCHUs,  pa3Max,  JTUCIICPCHS,
CTaH/IaPTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; yMeHHe W3BJICKATb,
UHTEPIPETHPOBATh  WH(MOPMAILIHUIO,
MPEJCTaBICHHYI0 B Ta0ilWIax, Ha
Iuarpammax, rpadukax,

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

UarpaMm; UCCJIEe10BATh
CTaTUCTUYECKHE JaHHbIE, B TOM
qucIie

c MIPUMEHEHNUEM rpaduyeckux

METOJIOB U JIEKTPOHHBIX CPE/CTB;
I1PGS. YMenue OTIEpUPOBATH
[IOHATUSAMH: CIIy4alHbI1 OIIBIT
U cilydaiiHoe coObITHE, BEpOSITHOCTb
cllyyailHOro  coOBITHSI;  yMEHHE
BBIUUCIIATh BEPOSITHOCTb c
HCII0JIb30BaHUEM rpadu4ecKux
METOJOB;  IPUMEHATh  (HOPMYJIbI
CIIOKEHHUS U YMHOKEHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE
¢dakTel U QopMynBl TpPU pPEUICHUU
3ajja4;  OLIEHUBaThb  BEPOSTHOCTU
peanbHBIX  COOBITHH;  3HAKOMCTBO
co Clly4yaliHbIMU BEIMYMHAMU;
YMEHHE MIPUBOANTD pUMEPBI
IIPOSIBJIEHUS 3aKOHA OOJIBIIMX YHUCEl
B MPUPOTHBIX
1 OOILECTBEHHBIX SIBICHUSX;

I1P69. Ymenue OTIepPUPOBATH
MOHATUSMHU: TOUKa, npsMas,
IIJIOCKOCTB, IIPOCTPAHCTBO,
JBYI'PaHHBIN yroJj, CKpeIlnBaroLIecs
npsIMbIe, napajieIbHOCTh u
HEePIEHAUKYISPHOCTb PSMBIX
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U IUIOCKOCTEH,  Yroil  MexAy
OpSIMBIMH, yTOJl  MEXAY HNpsIMOn
U IJIOCKOCTBIO,  YIOJI — MEXAY
IJIOCKOCTSIMHU, PAacCTOSTHUE OT TOYKHU
70 IUIOCKOCTH, PAacCTOSHUE MEXIY
NpSMBIMH,  PAacCTOSIHME  MEXAY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh
IpU pelleHWH 3a7ad H3y4eHHbBIE
(bakTbl U TEOpeMbl IUIAHUMETPUU;
yMEHHE OLICHUBATh pa3Mepsl
00BEKTOB OKPYXKAIOIIET0 MHUPA;

I1P610. YMenne OTIEpUPOBATH
MOHATHSIMU: MHOTOTPAaHHUK, CEUCHHE
MHOTOTPaHHUKA, KyO,
napajuieNienune/, mpu3mMa, mupamMmuia,
¢durypa u TMOBEPXHOCTh BpalllCHUS,
UWINHIP, KOHyc, 1mmap, cdepa,

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

MOBEPXHOCTU TMUPAMUJIBI, TPH3MBI,
KOHYcCa, [IIHHIPA, TUIOMAab chepsbl,
oobeM  Kyba,  IPSIMOYTOJIBHOTO
napasuiesenuresa, HHPaMUIBL,
NpU3MBI, LWIMHAPA, KOHYCa, IIapa;
yMEHHE M300paXkaTh MHOTOTPAHHHKH
U TOBEPXHOCTH  BpAaIICHHS, HX
CCYCHUS OT PYKH, C TOMOIIBIO

YepTEKHBIX UHCTPYMEHTOB u
ANEKTPOHHBIX  CPEJICTB;  yMEHHUE
pacrno3HaBaTh CUMMETPUIO B

IIPOCTPAHCTBE; YMEHHUE Paclo3HaBaTh
MpaBWJIbHbIE MHOTOTPAHHUKH;

I1P611 Ymenue OIIepupOBaThH
MOHATHUSIMHU: JBUKECHHE
B NPOCTPAHCTBE, MOAOOHBIE (QUTypHI
B IPOCTPAHCTBE;  HCIIOJIb30BATh
OTHOIIEHUE TUIOAJEN TOBEPXHOCTEN
U 00bEeMOB TMOJOOHBIX (GUTYp TpH
pElIeHUH 33]1aY;

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

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

MOHATHUSIMH: TIPSIMOYTOJIbHAs CHCTEMA
KOOpIWHAT, KOOPAMHATHI  TOYKH,
BEKTOD, KOOpJAUHATBl  BEKTOPA,
CKAJIIpHOE  NPOU3BEACHUE, Yol
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
MPOM3BEJICHUE BEKTOpa HA YHCIIO;
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HaXOJUTh C IIOMOUIbKO H3YYEHHBIX
dbopMynl  KOOpAMHATBHI  CEpPEAMHBI
OTpe3Ka, PACCTOSIHME MEXIY IBYMS
TOYKaMHU;

1 1eATEeIbHOCTHU

OTpakaTh:
Osnazenue YHUBEPCAIbHBIMA
y4eOHBIMH M03HABATEJIbHBIMU
NEUCTBUSIMU:

B) pabota ¢ nHpopmarmei:

- BIAJCTh HABBIKAMH  MOJIYYCHHS

UHPOpPMALIUM U3 HMCTOYHHKOB PA3HBIX
TUIIOB, CaAMOCTOSITEIBLHO OCYILECTBIIATH

IIOMCK, aHalu3, CHUCTEMaTU3alul0 U
MHTEPIPETALNIO uHpopManuu
Ppa3IUYHbIX BUJIOB U bopm
IIPE/ICTABIICHHS;

- CO3JaBaTb TCKCTHI B Pa3JIMYHBIX
dopmarax ¢ y4eTOM Ha3HAYCHUS
UHpOpPMALlUM M IIETICBOM ayJIUTOpPUH,
BBIOMpast ONTUMATHHYIO bopmy
MMpCaACTaBJICHUA

U BU3yaIH3allHH;

- OLCHUBATH AOCTOBCPHOCTD,
JETUTHMHOCTD UHpOpMaIny, ee
COOTBCTCTBUC IIPABOBBIM U MOPAJIBHO-
STHYECKUM HOpMaM;

- MCIOJIb30BaTh CpencTBa
nH(pOpPMaAITMOHHBIX u
KOMMYHHUKAITUOHHBIX ~ TEXHOJOTHUH B

PCIICHUN KOTHHUTHUBHBIX,

I1P614. Ymenue BBIOMPATH
MOIXOMSIIMIA  WM3YYCHHBIM  METOJ
JUIS peLIeHUs 3a/layd, Paclo3HaBaTh
MaTeMaTH4eCcKue (bakThI
M MaTeMaTHYecKue MOJAENU B
MIPUPOIHBIX u 0O0I11eCTBEHHBIX
SBIICHUSIX, B HCKYCCTBE, YMCHHE
MIPUBOJIUTH PUMEPBI
MaTeMaTHYeCKHX OTKPBITHI
POCCUICKON u MHPOBOM
MaTEeMaTUYECKOU HAYKH
OK 02. | JIn4HOCTHBIC ~ pe3ynbTaThl — JOIKHBI | [1pg| Brazenue MeToIaMu
cnionb30BatTh OTpa)KaTI:.B 9acTH: IEHHOCTH HAYTHOTO | 1 asarenpers, ANTrOPHTMAMH
COBpEMEHHBIE MO3HAHUS: petiens sajau; yMenue
CpeICTBa TIOUCKA, |-CHOPMHPOBAHHOCTE  MHUPOBO33PEHUS, bopMyHpOBATH onpeeneHus
aHaM3a U | COOTBETCTBYIOLIETO COBPEMCHHOMY | 00 o ’
MHTEPIPETAIIH OBHIO A3BUTHUSA HAyKU u
I/IH(b(f hfa Ui, " Zg eCTBeHHé)ﬁ NPaKTHKH OCH}:)BaHHOFO W TCOPCMBPL - [IPHMCIATL  HX,
pManum, m p ’ MPOBOJIUTH JOKa3aTebHbBIE
MH(DOpPMalMOHHBIE |HA Jranore KYIBTYP, | haccysiieHHs B XOAE PEITCHUS 3a/1au;
TCXHONIOTHH IS | CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOCTO | [1pg) VMeHme OTepHpPOBATH
BEITIOTHEHUS 3a]1a4 | MECTA B MOJIMKYIbTYPHOM MHUPE; TOHSITHSIMIL: CTEIICHE HCIa,
npodeccuonanbHo | MertanpeaMeTHbIe pe3yiabTaThl JOKHbI

Jorapudm 4uciia; yMEHUE BBITIOIHSTD
BBEIYMCIICHUE 3Ha4YeHU I
U TmpeoOpa3oBaHMsl BBIPAKCHHHA CO

CTETICHIMU u norapudmamu,
npeoOpa3oBaHus IpoOHO-
PALOHAIBHBIX BRIPAKCHUII;

I1P63. Ymenue OIIepPUPOBATH
HOHSTUSIMU: panyoHaIbHBIC,
UppalMOHANIBHBIC,  MTOKA3aTeNbHbIC,
CTCIICHHEIE, JorapupMUIECcKHe,

TPUTOHOMETPUYECKUE YpPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

I1P64. Ymenue OIIepupOBaThH
HOHATHAMH: (YHKIHS, HEIpepbIBHAS
byHKIHA, IIPOU3BOIHA,
nepBooOpasHasi, OIpeaeICHHBIN
UHTETpa; yMeHue HAXOJUTh
IPOMU3BOHBIC 3IIEMEHTapHBIX
GyHKUMH, WCHONB3ys CIPAaBOYHBIC
MaTepuabl; HCCIIEI0BATh B
NPOCTEHIINX CiIydasX (YHKIUHA Ha
MOHOTOHHOCTb, HAaXOJINTh
HauOoJbIINe

U HaWMEHBIIWE 3HAYCHHSA (QYHKIIHIA;
CTpOUTH TpapuKd MHOTOUICHOB C
UCTIOJIb30BaHUEM ammapara
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KOMMYHHUKATHBHBIX u
OpraHU3alMOHHBIX 3amaqy C
co0uoIeHEeM TpeOoBaHUI
SPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHus,
NPAaBOBBIX W OSTHYECKHX HOPM, HOPM
UH(POPMALIMOHHOM 6€30MacHOCTH

MaTeMaTUu4ecKoro aHaIN3a;
NPUMEHITh  IPOU3BOAHYIO  TpHU
perieHnun 3a1a4
Ha JIBIDKEHHUE; peliatb MpaKTHKO-
OPUEHTUPOBAHHBIE 3a/1aun
Ha HauOOJbIIME W HAUMEHBIINE
3HAQUYE€HMs, HA HAXOXJEHUE TMYTH,
CKOPOCTH U YCKOPEHUS;

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

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

M3YYEHHBIX (YHKIMHA, MCIOIH30BaTh
rpaduKy MPH U3YYEHUH MTPOIECCOB U
3aBUCUMOCTEH, MpHU pELICHUH 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
CEMEHHBIMU dbuHaHCaMH ),
COCTaBJISITh BBIPAKCHHSI, YPABHECHUS,
HEpaBEHCTBA W MX CHCTEMBI TIO
YCIOBHIO  3aJlaud,  MCCJIeN0BaTh
MOJTyYCHHOE pEIICHHE WM OICHUBATh
MPaBIONO00HOCT PE3YJIbTATOB;

I1P67. YMeHue OTIEpUPOBATH
MOHATHSIMHU: cpenHee
apudMeTHIECKOE, MeraHa,
HauOoJIbIIICe u HavMMeEHbIIIee
3HAYCHUs,  pa3Max,  JTUCIICPCHS,
CTaH/IaPTHOE OTKJIOHEHHUE YHCIIOBOTO
Habopa; yMeHHue W3BJICKATb,

UHTEPIPETUPOBATH uH(pOpMAIIHIO,
MPEJICTAaBICHHYI0 B Ta0JiMIax, Ha
auarpammax, rpadukax,
OTPaKAOIIYI0 CBOWCTBA PEATBHBIX
MIPOLIECCOB U SIBIICHU; TPEACTABIIATh
WH(pOPMAIIUIO ¢ TTIOMOIIBIO TAOIHI] U
Iuarpamm; HCCIIEI0OBATh
CTaTUCTHYECKHE JAaHHBIE, B TOM
yucie

c MIPUMCHCHHEM rpadUIeCKuX
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MCTOHOB U 3JICKTPOHHBIX CPCACTB;

I1PGS. YMeHue OTIEpUPOBATH
[IOHATUSAMH: CIIy4alHbI1 OIIBIT
U CilydaiiHoe cOOBITHE, BEPOSITHOCTH
cllyyailHOro  coOBITHS; yMeHue
BBIYHCIIATH BEPOATHOCTh c
HCIIOJIb30BAaHUEM rpadu4ecKux
METOJOB;  IPUMEHATh  (HOPMYJIbI
CJIOKEHUS 51 YMHOXEHUS
BEPOATHOCTEH, KOMOMHATOPHBIE

bakTel U QopMynBl TpPU pPEUICHUU
3ajja4;  OLIEHUBaThb  BEPOSTHOCTU
peanbHBIX  COOBITHH; 3HAKOMCTBO
co CllyyallHBIMH  BEJIMYMHAMU;
yMEHHue MPUBOAMTD pUMEPBI
IIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCEl
B MPUPOTHBIX
U OOILECTBEHHBIX SIBICHUSX;

I1P69. Ymenue OIIepPUPOBATH
HNOHATUSAMMU: TOUKa, npsMas,
IUIOCKOCTb, MIPOCTPAHCTBO,
JBYI'PaHHBIN yroJj, CKpeIlnBaroLIecs
psiMbIe, napajieIbHOCTh u
HEePIEHAUKYIPHOCTb IPAMBIX
U IUIOCKOCTEH,  Yroil  MexAy
OPSMBIMHM, yrOJd MEXAYy MNpsSMOU
U IJIOCKOCTBIO,  YrOl  MEXIY
IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKHU
10 IUIOCKOCTH, PAacCTOSIHUE MEXIY
OpSIMBIMHM,  PAcCTOSIHHE  MEXAY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh
IpU peIIeHUH 3aJad  H3Y4YCHHBIC
GbakTel M TeopeMbl IJTAHUMETPUHU;
yMEHHue OLICHUBATh pa3mepsl
00BEKTOB OKPYKAIOIIEr0 MUPA;
I1P610. YMeHue omnepupoBarthb
MOHATUSIMU: MHOTOI'PDaHHMK, CEYCHHE
MHOT'OTpaHHUKA, KyO,
napajiesienune1, Npu3Ma, upaMuaa,
¢urypa u TMOBEPXHOCTb BpAIICHUS,
UATUHAP, KOHYyC, 1map, cdepa,

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

MOBEPXHOCTH THPAMHIIBI, TIPU3MBI,
KOHYyCa, IUIUHAPA, TUIOMaas chepsl,
o0beM KyOa, MPSIMOYTOJIHHOTO
napajjejicnmiicaa, nupamMubl,
NpHU3MBI, LWIMHIpPA, KOHYyca, IIapa;
yMeHHe M300pakaTb MHOTOTPaHHUKH
W TIOBEpXHOCTH  BpalICHUs, WX
CEUYCHHUSI OT PYKH, € IIOMOUIBIO
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YePTEKHBIX WHCTPYMECHTOB u
QJIEKTPOHHBIX  CPEACTB;  YMCHHE
pacmo3HaBaTh CUMMETPHUIO B
MPOCTPAHCTBE; YMEHHUE PAaclO3HABATh
MPaBWJIbHBIE MHOTOTPAHHUKH,

[1P611 YMeHue OTIEpUPOBATH
IIOHATUAMMU: JABHUKXCHHUC
B IIPOCTPAHCTBE, MOJI0O0HBIC (UTYPHI
B  TPOCTPAHCTBE,  HCIOJIb30BATh

OTHOIIIEHUE TUIONIAJEH MOBEPXHOCTEMN
u 00beMOB MOAOOHBIX (uUTryp mpU
pEIICHUH 33]1aY;

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

MMOBEPXHOCTH), HCITONTh3YS
M3y4eHHBIC (POPMYIIBI U METOBI;
I1P613. YMenne OTICpUPOBATH

MOHSATUSAMM: MIPSMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, KOOPAWHAThl  TOYKH,
BEKTOpP, KOOPJAMHATHI BEKTOpA,
CKISIPHOE  TMPOM3BEAECHUE, Yol
MEXy BEKTOpaMHu, CyMMa BEKTOPOB,
MPOU3BEJICHUE BEKTOpa HAa YHCIIO;
HaxOJUTh C TOMOIIBIO H3YYEHHBIX
dbopMynl  KOOpAMHATHI  CEPEAMHBI
OTpe3Ka, PACCTOSIHUE MEXKIY ABYMS
TOYKaMH;

[1P614. YMenue BBIOMPATH
MOAXOMSIIMIA  M3YYECHHBIM  METOJ
JUISL pelIeHusl 3aJa4M, paclio3HaBaTh

OK 03.
[InanupoBath

U pealln30BbIBATH
coOCTBEHHOE
npodecCuoHaNIbH
oe

u JMYHOCTHO®
pasBHTHE,
npeIIpUHIMATE
BCKYIO
JeSITeTTbHOCTD

B
npoecCHoHANBH

JluuHOCTHBIE — pe3yabTaThl  JOJKHBI
OTpaXkaThb

B YacTU:  JYXOBHO-HPaBCTBEHHOTO
BOCTIUTAHHS:

- c(opMHUPOBAaHHOCTH HPABCTBEHHOI'O
CO3HAHUS, 3TUYECKOTO MMOBEICHHS;

- COCOOHOCTh OLIEHWBATh CHUTYAIHIO U
NPUHUMATh  OCO3HAHHBIC  PEIICHHUS,
OpPUEHTHUPYSICh Ha MOpaIbHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHUE JIMYHOTO BKJIaJa B
MOCTPOCHHUE YCTOWYMBOIO OYAYILEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM

MaTeMaTH4ECKHE (baxThI
M MaTeMaTW4yeckue MOJend B
MPUPOHBIX u OOIIECTBEHHBIX
SBJICHUSAX, B HCKYCCTBE; YyMEHHE
MPUBOANTH pUMEPBI
MaTeMaTH4eCKUX OTKPBITHI
pOCCUICKON u MHUPOBOM
MAaTeMaTUYECKON HayKH1

I1POG1. Bnagenue METOJaMU
J0Ka3aTeIbCTB, AITOPUTMAMHU
pereHHs 3a1a4; yMeHue
bopMyIHpoBaTH OTIpEIeNICHN,
aKCHOMBI

U TEOpeMbl,  TNPHUMEHATh WX,
MIPOBOJIUTH JI0Ka3aTelbHbIe
paccyXJIeHHs B X0JIC PELICHUS 3a/1a4;
I1P64. Ymenue OIIepupOBaThH
HOHATHAMH: (YHKIHS, HETpephIBHAS
byHKIHA, IIPOU3BOIHAS,
nepBooOpasHa, OIpeaeICHHBIN
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oif chepe,

HCIIOJIBb30BaTh
3HaHUA

M0 TMPaBOBOM H

¢uHaHCOBOM
IPaMOTHOCTH
pa3IMYHbIX
KHU3HEHHBIX
CUTYalHAX

B

poauTensiMm
u (WiM) JpyruM WIEHaM  CEMbH,
CO3JIaHUIO CeMbHU Ha OCHOBE

OCO3HAHHOTO MPHUHSATHUA LIEHHOCTEH
CEMEMHON JKU3HU B COOTBETCTBHHM C
TpaxuuusMu Hapoaos Poccuu;
MertanpeaMeTHbIE pe3yabTaThl TOJKHBI
OTpaXkaTh:

OsnaneHue YHUBEPCATHHBIMU
PEryISITUBHBIMU ACHCTBUSIMHU:

a) CaMOOpraHu3aLysL:

- CaMOCTOSITETbHO  OCYIIECTBISTh
MO3HABATEIBHYIO JESTENIHOCTbD,
BBISIBIISITD po0JIeMBl, CTaBUTh
U (OpMyIUPOBATh COOCTBEHHBIE 33]a4H
B 00pa3oBaTeNbHON [EATENbHOCTH H
KU3HEHHBIX CUTYaIUsX;
CaMOCTOSITENIbHO ~ COCTaBIAATh  IJIaH
pelieHuss  MmpoOJeMBl  C  Y4E€TOM
UMEIOLINXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEN

U TpeArnoYTeHUH; JaBaThb  OLIEHKY
HOBBIM CUTYaIUsIM;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MPUEMbI PEQIICKCHH IS
OIICHKU CHUTyallud, BBIOOpa BEPHOTO
pelIeHus;

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

B) SMOLIMOHANBHBII WHTEIJICKT,
MPEeIoJIararoInii chOPMUPOBAHHOCTE:
BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOIIEH
CTPEMIICHHE K JOCTHXKEHUIO IIeNH U
ycrexy, ONTHUMH3M, HHHUIIMATUBHOCTH,
yMeHUue JIeCTBOBATb, UCXOMs
M3 CBOMX BO3MOJKHOCTEI;

- HMIIATHH, BKIIOYAIOMIEH CIIOCOOHOCTH
MOHUMATh SMOIMOHAILHOE COCTOSIHHE

NpYyTUX, YUUTHIBATh
€ero npu OCYIIECTBICHUN
KOMMYHUKAIUH, CIIOCOOHOCTH K

COYYBCTBUIO M COTIEPEIKUBAHUIO;

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

WHTErpa, YMEHHE HaXOIUTh
MIPOU3BOIHBIC 3JIEMEHTAPHBIX
GYHKIUH, WCMONB3YysSd CHpPaBOYHBIC
MaTepUaIbl; HCCIIEI0BATh B
MpOCTEHINX chay4dasx (YHKIUU Ha
MOHOTOHHOCTb, HaXOIUTh
HanOOJIBIIINE

U HauMEHbIME 3HAa4eHUs (QYHKIUNH;
CTpOUTH TpapuKd MHOTOUICHOB C

WCIIOJIb30BAaHUEM amnmapara
MaTeMaTUu4ecKoro aHaJn3a;
MPUMEHATh  MPOU3BOJHYIO  IpPH
peleHnn 3a1a4
Ha JBWXKEHUE;, pEeIarh IPaKTHUKO-
OpUEHTUPOBAHHBIE 3a1auu

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

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

byHKIHA, JorapupmMuUecKas
byHKIHS, TPUTOHOMETPUYECKHUE
¢bynkuuu,  oOpaTHble  (QYHKIUY;
yMEHHUE CTPOUTH rpaduku

M3YYEHHBIX (YHKIIMHA, MCHOJIH30BaTh
rpaduKy MPH U3YYEHUH MPOIECCOB U
3aBUCUMOCTEH, MpHU pELICHUH 3ajad
U3 JAPYruX YYeOHBIX MPEIMETOB U
3a/la4 U3 PeaqbHOU JKU3HU;, BBIPAXKATh
dbopMynamMu  3aBUCHMOCTH  MEXKIY
BEJIMYUHAMU;

[TP66. Ymenue pemiatb TEKCTOBBIC
3a/la4dl pa3HbIX TUIOB (B TOM 4YHCIIE
Ha TPOICHTHI, OJMM ¥ 4YacTH, Ha
IBIDKEHUE,  paboTy,  CTOMMOCTb
TOBApOB M YCIIYT, HAJIOTH, 33Ja4d U3
o0jacTu yHpaBiCHHUS JUYHBIMH U
CEMEHHBIMU dbuHaHCaMH ),
COCTaBJISITh BBIPAKCHHSI, YPABHCHUS,
HEpaBEHCTBA W MX CHCTEMBI TIO
YCIOBHIO  3aJlayd,  MCCJIeN0BaTh
MOJTyYCHHOE pEIICHHE W OICHUBATh
MPaBIONIOI00HOCT PE3YJIbTATOB;

I1P67. YMeHue OTIEpUPOBATH
MOHATHSIMHU: cpenHee
apupMeTHIECKOe, MeraHa,
HauOoJIbIICe u HaMMeEHbIIIee
3HA4YCHWs,  pa3Max,  JTUCIICPCHS,
CTaH/IaPTHOE OTKIJIOHEHHE YHCIIOBOTO
Habopa; yMEHHUE W3BJICKATh,
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UHTEPIPETHPOBAThL  WH(MOPMAIIHUIO,
Mpe/CTaBICHHYI0O B TabiuLax, Ha
Iuarpammax, rpadukax,
OTPAXKAaIOIYI0 CBOWCTBA pPEaJbHBIX
MIPOIIECCOB U SIBJICHUM; TPEICTABIATh
WH(pOPMAITUIO ¢ TTOMOIIBIO TAOIHI] U
Iuarpamm; UCCIIE/IOBATh
CTaTUCTUYECKUE JaHHbIE, B TOM
quclie ¢ MPUMEHEHHEM TpadUuiIecKuX
METOJIOB U 3JIEKTPOHHBIX CPEJICTB;
I1P68. Ymenue OTIepPUPOBATH
MOHATUSIMH: CIIy4JalHBIA ONBIT H
ciiyyailHoe coObITHE, BEpOATHOCTH
CITy4aifHOTO COOBITHS; yMeHUe
BBIYHCTISITH BEPOSITHOCTD c
HCIOJIb30BaHUEM rpaduyeckux
METOJIOB;  HPHUMEHSTH  (POpMyIIBI
CIIOKEHHUS U YMHOXEHUS
BEPOATHOCTEH, KOMOWHATOpPHBIE
dbakTel U (QOpMyNIBI TIPH PELICHUU
3aa4;  OICHHWBATh  BEPOSTHOCTH
peaIbHbIX  COOBITHI;  3HAKOMCTBO
co CITy9aifHBIMU BEJIMYMHAMU;
yMEHHE MIPUBOJUTH PUMEPHI
MIPOSIBIICHUST 3aKOHA OOJIBIITUX YHCEIN
B MIPUPOTHBIX
1 OOIIIECTBEHHBIX SBJICHUSX;

I1P614. Ymenue BBIOMPATH
MOJIXOMSIIMNA  WM3YYEHHBIM  METOJ
JUIS peLIeHUs 3a/layd, Paclo3HaBaTh
MaTeMaTH4eCcKue (bakThI
M MaTeMaTHYecKue MOJAENU B
MIPUPOIHBIX u 0O0I11eCTBEHHBIX
SBIICHUSIX, B HCKYCCTBE, YMCHHE

OK
D¢ dexTuBHO

04.

B3alUMOJICHCTBOBA

Tb

u  paborarh
KOJUIEKTHUBE

U KOMaH/ie

B

JIngHOCTHBIE  PE3yJabTATHl  JIOJDKHBI
OTpaXkaThb

B YaCTH: IIEHHOCTH HAyYHOTO MTO3HAHMS:
OCO3HAaHUE LIEHHOCTHU Hay4YHOU
JeITEIIbHOCTH, TOTOBHOCTD
OCYIIECTBIATH MPOEKTHYIO u
HCCJIEI0BATEIIbCKYIO JIeITEIbHOCTD
WHIUBUAYAIBLHO U B IPYIIIIE
MertanpeaMeTHbIC PE3yIbTaThl TOJKHBI
OTpaXkaTh:

OsgnageHue YHUBEpCaTbHBIMHU
KOMMYHI/IKaTI/IBHBIMI/I HGﬁCTBHHMHZ

0) cOBMeCTHasl 1€ TEIbHOCTD:

MIPUBOJIUTH PUMEPBI
MaTeMaTHYeCKHUX OTKPBITHI
POCCUICKON u MHPOBOM
MaTE€MaTHYECKOU HAYKH

I1P67. YMeHue OTIEpUPOBATH
MOHATHSIMHU: cpenHee
apudMeTHIECKOe, MeraHa,
HauOoJIbIICe u HaMMeEHbIIIee
3HAYeHUs,  pa3Max,  JUCHEepCHUs,
CTaH/IaPTHOE OTKIJIOHEHHUE YHCIIOBOTO
Habopa; yMEHUe W3BJICKATD,

UHTEPIPETUPOBATH uH(pOpMAIIHIO,
MPEJICTAaBICHHYI0 B Ta0JiMIax, Ha
auarpammax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA PEATBHBIX
MIPOLIECCOB U SIBIICHU; TPEACTABIIATh
WH(pOPMAIUIO ¢ TTOMOIIBIO TAOIHI] U
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- IIOHUMAThb n HUCIIOJIB30BATh
MpEUMYyIIECTBA KOMaHIHOM u
WHIUBUIYAILHON pabOTHI;

- NpUHUMATh ILEJId  COBMECTHOMU
JACATCIIbHOCTH, OpraHu30BLIBATH n
KOOpJAMHUPOBATh  JCHCTBUS 1O  ee

JOCTUKEHUIO: COCTaBJISITh J1aH
JICUCTBUMA, paclpenesarb pPojd  C
YUeTOM MHEHUH Y4aCTHHUKOB

o0cyxJIaTh pe3yJlbTaThl COBMECTHOM
paboTsr;

OBnanenue YHUBEpPCaIbHBIMU
PETYISITUBHBIMU JACHCTBHUSIMHU:

T') MPUHSTHE Ce0s U IPYTUX JIIOICH:

- NPUHUMATh MOTHBBI U apPTyMEHTHI
JIPYTHUX moaen npu aHan3e
pE3yNbTATOB ACATEIHLHOCTH;

- TIpu3HaBaTh CBOE MPaBO U TIPaBO
JIPYTUX mojen
Ha OIINOKH;

- pa3BHUBAaTh CIIOCOOHOCTH TIOHUMATH
MUD C TIO3UIUH IPYrOro YelioBeKa

JUarpaMM; UCCIIEI0BATh
CTaTUCTUYECKUE JaHHBIE, B TOM
quciae ¢ MpUMEHEHHEM rpaduyeckux
METOZOB U DJIEKTPOHHBIX CPELCTB;

I1PGS. YMeHue OTIEpUPOBATH
MOHATUSAMH: CIIyYalHbIA ONBIT H
cIydaiiHOe COOBITHE, BEPOATHOCTH

cllyyailHOro  coOBITHS; YMEHHE
BBIYUCIISTh BEPOSITHOCTh c
HCII0JIb30BaHUEM rpadu4ecKux
METOJIOB;  HPHUMEHSTH  (POpMYyIIbI
CIIOKEHHUS U YMHOXEHUS
BEpPOSITHOCTEM, KOMOHMHATOpPHbIE

¢bakTel M QopMynBl TpPU pPEUICHUU
3a7a4y;  OIEHUBATh  BEPOSTHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO
CITyJallHBIMH BEJIMYMHAMH;, YMCHHE
NPUBOAUTH TPHUMEPH  IMPOSBICHUS
3aKOHA OOJIBIINX YHCEN B IPUPOTHBIX
1 OOILECTBEHHBIX SIBICHUSX;

[1P614. YMenue BBIOMPATH
MOAXOASIINN U3YyUYEHHBIM METOH IJIsS
pelieHnsl  3aJadd,  pacro3HaBaTh

OK 05.

OcCylecTBISTh
YCTHYIO
MUCHbMEHHYIO
KOMMYHUKAIIUIO
Ha

roCy1apCTBEHHOM

SI3BIKE
Poccuiickoit
denepannn

c Y4ETOM

0COOEHHOCTEH
COLIMATIBLHOTO
KYJIBTYPHOTO
KOHTEKCTa

n

JIngHoCTHEBIC PE3YIbTAaThI JOJI?KHBI
OTpaxkaThb

B 4aCTHU: 3CTETUYCCKOI'O BOCIIMTAHHU .

- OACTETMYECKOE OTHOILIEHUE K MHPY,
BKJIIO4Yasli 3CTCTUKY 6I>ITa, HAay4YHOTO U
TEXHUYECKOr0 TBOpYECTBA, CIOPTA,
TpyJa U OOIIECTBEHHBIX OTHOIICHUH;

- CITOCOOHOCTh BOCIIPUHUMATD
PAa3JIMYHBIC BUJbI UCKYCCTBA, TpaAullUun
U TBOPYECTBO CBOETO0 M  JIPYrUX
Hapoao0B, omymarb SMOIOUOHAJIBHOC
BO3/ICHCTBHE UCKYCCTBA;
MeTaHpe,Z[MeTHBIG PE3YIbTAaThl JOJI?KHbBI
OTpaXkaTh:

OsnazieHne YHHUBEPCATbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSMHU:

a)  oOuieHwHe: - OCYUIECTBISITh
KOMMYHHKAIHH

BO Bcex c(hepax KU3HU;

- pacro3HaBaTh HeBepOaTbHBIC

MaTeMaTHYECKHE (baxThI
U MaTeMaTHYecKue MOJAENu B
MIPUPOTHBIX u OOIIIECTBEHHBIX
SBJIGHUSX, B HCKYCCTBE, YMEHHE
MIPUBOIUTH PUMEPHI
MaTeMaTHYeCKHUX OTKPBITHI
pOCCUICKON u MHUPOBOM
MaTeMaTUYE€CKON HayKH

I1POG1. Bnagenue METOJaMU
JI0Ka3aTeNbCTB, aIropuTMaMu
pereHHs 3ajay; yMeHUue
¢dbopMynupoBaTh oTpeieNieHus,
aKCUOMBI U TEOPEMBI, IPUMEHSThH UX,
MIPOBOAUTD JI0Ka3aTeNbHbIE
paccyXIeHHs B XOJ€ PELICHUs 3ajay;
I1PGS. YMeHue OTIEpUPOBATH

MOHATUSMH: CIIyYalHBIA ONBIT H
cIydaiiHOe COOBITHE, BEPOATHOCTH

cllydyailHOro  coOBITHS; yYMEHHE
BBIYUCIISTh BEPOSITHOCTh c
HCII0JIb30BaHUEM rpadu4ecKux
METOJIOB;  HPHUMEHSTH  (POpMYyIIbI
CIIOKEHHUS U YMHOXEHUS
BEpPOSITHOCTEM, KOMOHMHATOpPHbIE

¢dakTel M (QopMyNIBl TpPU pPEUICHUU
3a7a4y;  OIEHUBATH  BEPOSATHOCTU
peanbHBIX  COOBITHH; 3HAKOMCTBO
CO  CIOyYallHBIMM  BEIMYMHAMU;
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cpenacTBa oOmIeHws, MOHUMATh
3HA4YCHUE COILIMATBHBIX 3HAKOB,
pacro3HaBaTh IPENOCHIIKI
KOH(IMKTHBIX CUTYalldii W CMST4aTh
KOH(JINKTBI,

- Pa3BEPHYTO W JIOTUYHO HU3JaraTh CBOKO
TOYKY 3pE€HMSA C  MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB

yMEHHue MIPUBOAMTD MPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBLINX YHUCElN
B MIPUPOTHBIX
1 OOIIIECTBEHHBIX SBJICHUSX;

I1P69. Ymenue OIIepUPOBATH
MOHATHSIMHU: TOYKa, npsimas,
IUIOCKOCTb, MIPOCTPAHCTBO,
IBYTPaHHBIN yToJl, CKPEeIIUBAIOIIHECs
psIMbIE, napajieIbHOCTh u
MEPIEeHIUKYISIPHOCTD IPSIMBIX
U IUIOCKOCTEH,  Yroil  MexAy
OpSMBIMH, yTOJl MEXAY HNpsIMOH
M IJIOCKOCTBIO,  YIOJI — MEXAY
IJIOCKOCTSIMHU, PAacCTOSTHUE OT TOYKHU
70 ITUIOCKOCTH, PAacCTOSHUE MEXIY
NpSMBIMH,  PAaCCTOSIHHME  MEXAY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh
NpU pelleHWH 337ad H3y4eHHbBIE
(bakTbl U TEOpeMbl IUIAHUMETPUU;
yMEHHE OLICHUBATh pa3mMepsl
00BEKTOB OKPYXKAIOIIET0 MHUPA;
I1P610. YMeHne onepupoBaTth
MOHATUSIMH: MHOTOTPAaHHMK, CEYCHHE
MHOTOTPaHHUKA, KyO,
napajuieNienunes, mpu3ma, mupamMmmuia,
¢urypa u TMOBEPXHOCTb BpAIICHUS,
UATUHAP, KOHYyC, 1map, cdepa,

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

MOBEPXHOCTH THPAMHIIBI, TIPU3MBI,
KOHYyca, IUIUHAPA, TUIOMAas chepsl,
o0beM KyOa, MPSIMOYTOJTHHOTO
napajjiejicnmIicaa, nupamMubl,
NpHU3MBI, WIAHIpPA, KOHYyca, IIapa;
yMeHHe M300pakaTb MHOTOTPaHHUKH
U TIOBEPXHOCTH  BpalICHUs, WX
CEUYECHHUSA OT PYKH, € IIOMOIIBIO

YepTEKHBIX UHCTPYMEHTOB u
ANEKTPOHHBIX  CPEJICTB;  yMEHHUE
pacrno3HaBaTh CUMMETPUIO B

MIPOCTPAHCTBE; YMEHHUE PAaCIO3HABATh
MpaBWJIbHbIE MHOTOTPAHHUKH;

I1P611 Ymenue OIIepupOBATH
MOHATHUSIMHU: JBUKECHHE
B NPOCTPAHCTBE, MOAOOHBIC (QUTypHI
B IPOCTPAHCTBE;  HCIIOJIb30BATh
OTHOIIEHUE IUIOAJEN TOBEPXHOCTEN
u 00beMOB TMOJOOHBIX (GUTYpP TpH
pElIeHUH 3a]1aY;

I1P612. YMmenue BBIUUCTISTH
T€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
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yroi, Iwomaab, oOBEM, IIIOMAAb
MTOBEPXHOCTH), HCITONTh3YS
M3y4eHHBIC (POPMYIIBI U METOBI;
[1P613. YMenne OTIEpUPOBATH
MOHATUAMU: NIPAMOYT'OJIbHASA CUCTCMaA
KOOpJIMHAT, KOOPAMHATHI  TOYKH,
BEKTOp,  KOOpJIWHATBI  BEKTOPA,
CKIIPHOE  TPOW3BEICHHUE,  yroj
MEXIy BEKTOpPaMH, CyMMa BEKTOPOB,
MPOU3BEACHNE BEKTOpa Ha YHCIIO;
HaxoquTb C IOMOUIBIO H3YUCHHBIX
dbopMyT  KOOpPAWHATBHI  CEPEIUHBI
OTpe3Ka, PACCTOAHUE MEXIY IABYMS
TOYKaMU;

[1P614. YMeHue BBIOMPATH
MOAXOMSIIMI  W3YYECHHBIM  METOJ
IUIs PEIIEHUs 3a]a4u, pacro3HaBaTh
MaTeMaTHYECKHE (baxThI
M MareMaTHYecKhe  MOJEId B
OPUPOMHBIX M OOIIECTBEHHBIX
SBJIICHUSX, B MCKYCCTBE; YMEHHE
HPUBOIHUTh IPUMEPEI
MaTeMaTHYECKUX OTKPBITH
poccuicKon u MHUPOBOM
MAaTeMaTUYECKON HayKH
OK 06. | JInuxocTHBIC ~ pE3yNbTaTBl  JTOIKHBI | [1pg1. Branenue MeToXaMu
IIposEnaTs OTpaxkarth JI0Ka3aTeNbCTB, aNropUTMaMH
TPKAAHCKO- B 9aCTH. pelieHus 3a1ad4; YMEHHE
MATPHOTAUCCKYIO | - TPAKAAHCKOrO BOCHHTAHHA: IPHHATHE | oo opats T —
TIO3HIIHIO, TpaJUIHOHHBIX HALMOHATBHBIX, | o0~
JIEMOHCTPHUPOBATD | OOLIEYETIOBEUECKUX TYMaHHCTHYCCKHX | ' oonenvmr  mpumensTs  wx,
OCO3HAaHHOE ¥ JIEMOKPATUYECKUX LIEHHOCTEN; IPOBOHTS I —
MOBEICHUE -NaTPUOTUYECKOTO BOCIIUTAHMS: PACCYKIICHIS B XOJE PEITCHHA 34aN;
Ha OCHOBE | LIEHHOCTHOE OTHOIIEHUE K
poccuiickux roCy1apCTBEHHBIM cumBonam, | 11P04. Ymenue OnCpUpoBaTh
JyXOBHO- HCTOPHYECKOMY - npuposHomy | MOHATHAMU: (QYHKLNS, HEIPEphIBHAs
HPaBCTBEHHBIX HACJIENNIO, MNAMATHUKAM, TPAIMIUIM yHKIws, TIpOU3BOAHAL,
IIEHHOCTEH, B TOM | Hapoa0B Poccuu, nocTmkenusam Poccun nepBooOpasHa, ONPEACICHHBIN
quCIe B HayKe,  MCKycCTBe,  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 | MPOCTEHIINX  Ciiydasx (GyHKUMH HA
u NEHCTBUSAMHU:  B)  OMOLMOHANbHEI | MOHOTOHHOCTD, HaxXOJHUTb
MEXPEIMIMO3HbIX | HHTEIIJIEKT, npenonaratoumii | HAHOObIIHE 5
OTHOIICHHUH, c(hOpMUPOBAHHOCTH: W HAMMEHBIIHE 3HAYCHHUs (QYHKIMI;
IPUMEHSTH --CaMOCO3HAHUS, BKiovaromero | CTPOUTb  TPadHKH  MHOrOYICHOB  C
CTaHIapThI CIIOCOOHOCTh [MOHUMATh cBoe | HCIOJIE30BAHHEM alrapara
AQHTUKOPPYIILMOH |JMOIIMOHAILHOE COCTOSHUE, BuaeTh | MATCMAaTHICCKOrO aHanmsa,
HOTO MOBEJICHUS | HAMPABJIECHUS pPa3BUTUS COOCTBeHHON | MPUMCHATH — IPOM3BOAHYIO  IpH
SMOLIMOHAILHOM cepel, ObiTp | PCIICHUH 3ajmat

Ha JBWKCHHC, pCIIaTb IMMPAKTUKO-
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yBEpEeHHBIM B ce0e;

- CaMOpETyJIMPOBAHUS, BKIIOYAIOIIETO
CaMOKOHTpOJIb, yYMEHHE TPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBE/ICHHE,
CIOCOOHOCTh a/1anI THPOBAThCS K
MOIMOHAIBHBIM U3MCHEHUSIM
U TOpOSBIATE  T'HOKOCTb, OBITH
OTKPBITHIM HOBOMY;;

- BHYTpEHHEU MOTHBALIUHY,
BKJIFOYAIOIIEN CTpEMJICHHUE K
JNOCTHKCHUIO  LEeIM W yCIexy,
ONTUMHU3M, HHHUIMATUBHOCTh, YMEHHE
JCCTBOBaTh,  MCXOIS M3  CBOMX
BO3MOKHOCTEH;

- HMIIATHH, BKIIOYAIOIIECH CIIOCOOHOCTH
HOHMMAaTh 3MOLMOHAIBHOE COCTOSHHE

JIPYTHX, YYUTHIBATH ero pu
OCYIIECTBICHHU KOMMYHHKAIHH,
CIOCOOHOCTP K COYYBCTBHIO U
COTIEPEIKUBAHUIO;

- COIMANILHBIX HABBIKOB, BKIIFOUYAIOIIIX
CIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS
C JpyrUMH  JTIOObMH, 3a00THTHCH,
NpOSIBJIATE HMHTEpEC W  pas3peniarb
KOH(JIMKTHI

OpUEHTUPOBAHHBIE 3a/1a4u
Ha HaumOoJblIME W HaUMEHBIINE
3HAUEHUs, Ha HAXOXKICHUE IIyTH,
CKOPOCTH M YCKOPEHHUS;

[TP66. Ymenue pemiatb TEKCTOBBIC
3a/la4dl pa3HbIX TUIOB (B TOM 4YHCIIE
Ha TPOICHTHI, OJMM ¥ 4YacTH, Ha
IBIKEHUE,  paboTy,  CTOMMOCTb
TOBApOB M YCIIYT, HAJIOTH, 33aJa4d U3
o0jacTu yHpaBiCHHUS JUYHBIMH U
CEMEHHBIMU ¢dbuHaHCaMM ),
COCTaBJISITh BBIPAKCHHSI, YPAaBHECHUS,
HEpaBEHCTBA W MX CHCTEMBI TIO
YCIOBHIO  3aJaud,  MCCJIeN0BaTh
MOJTyYCHHOE pEIICHHE W OICHUBATh
MPaBIONOI00HOCT PE3YJIbTATOB;

I1P67. YMenue OTIEpUPOBATH
MOHATHSIMHU: cpenHee
apupMeTHIECKOE, MeaHa,
HauOoJIbIIICe u HauMeEHbIIIee
3HA4YCHWs,  pa3Max,  JTUCIIEPCHS,
CTaH/IaPTHOE OTKIJIOHEHHE YHCIIOBOTO
Habopa; yMeHHUe W3BJICKATb,

UHTEPIPETUPOBATH uH(pOpMAIIHIO,
MPEJCTABICHHYI0 B Ta0JiMIax, Ha
Iuarpammax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA PEATBHBIX
MIPOLIECCOB U SIBIICHU; MPEACTABIATh
WH(POPMAIIUIO ¢ TTIOMOIIBIO TAOIHI] U
Iuarpamm; HCCIIEIOBATh
CTAaTUCTHYECKHE JAaHHBIE, B TOM
yucie

c MIPUMCHCHHEM rpadUYeCcKuX
METOJIOB ¥ SJICKTPOHHBIX CPEJICTB;

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

¢bakTel U (QOopMyNIBl TpPU pPEUICHUU
3a7a4;  OIEHUBATH  BEPOSTHOCTU
peanbHBIX  COOBITHH;  3HAKOMCTBO
CO  CIy4allHBIMH  BEIUYMHAMU;

yMeHue IIPUBOJUTH IIPUMEPBI
IIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCEl
B IIPUPOIHBIX

n 06I_HCCTBCHHI)IX SABJIICHUSAX,
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[1P614. YMeHue BBIOMPATH
MOAXOMSIIMNA  M3YYECHHBIM  METOJ
JUIS pelIeHusl 3aJa4M, paclo3HaBaTh

OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpY’Karollen
Cpelbl,
pecypcocOepexeH
UI0, TPUMCHSITH
3HAHUA

00 W3MEHEHUU
KJIUMaTa,
TIPUHIIAIIBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

a3 exTruBHO
JIECTBOBATH

B UPE3BBIYANHBIX
CUTYaIUIX

JIn4HOCTHBIE  PE3YyAbTATHI  JTOJHKHBI
OTpaXkaTh

B YaCTH: YKOJIOTHYSCKOTO BOCITUTAHMS:

- AKTUBHOE HENpUATHE JCHUCTBUH,
MIPUHOCSIIMX BPE OKPYKAIOLIEH CPENE;

- yMeHue IIPOTHO3UPOBATH
HeOIaronpusTHeIC DKOJIOTUYECKHE
MIOCJIEICTBUS pEeANPUHUMACMBIX

JEHCTBUM, IPEJOTBPALLATD UX;

- pacIIMpeHHE OIbITa AEATEIbHOCTU
HKOJIOTUYECKOU HAIIPaBICHHOCTH;
MertanpeameTHble pe3ynbTaThl JOJKHBI

OTpakaTh: OsBnanenue
YHUBEpCATbHBIMHU y4eOHBIMU
IIO3HABATENILHBIMY JEHCTBUSIMU:

0) 0a30BbBIE HUCCIIENOBATEILCKIE
JCUCTBHUSA:

- paspabarbiBaThb IUIaH  peIlEHUs
npobiemMbpl € y4eToM  aHalu3a
UMEIOLTUXCS MaTepUaIbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

- OCYIIECTBIISITH LieJICHANpPaBICHHBIN
IIOUCK TEPEHOCa CPEICTB M CIIOCOOOB
IEUCTBUA

B IPO(HEeCCHOHATILHYIO CPEy;

- yMeTb TNEPEHOCUTh 3HAHHUS B

IMMO3HABATCIIbHYIO

u MPAKTUYECKYIO obnactu
KUBHCOACATCIIBHOCTH,

Ognanenne YHHUBEPCATbHBIMU

PEryJIsiITUBHBIMU I[eﬁCTBHHMHZ

0) CaMOKOHTPOJIb:

- JaBaTb OIICHKY HOBBIM CHUTYyallUsM,
BHOCUTh KOPPEKTHBBI B JCATEIBHOCTb,
OLCHUBATL COOTBCTCTBUC PC3YJIbTATOB
EIsIM

MaTeMaTHYECKHE (baxThI
M MaTeMaTW4yeckue MoOJend B
MPUPOTHBIX " OOIIIECTBEHHBIX
SBJICHUSX, B HCKYCCTBE; YyMEHHE
MPUBOANTH pUMEPBI
MaTeMaTH4eCKUX OTKPBITHI
pOoCccUCKON u MHUPOBOU
MaTeMaTUYECKON HayKH

I1POG1. Bnagenue METOJaMU
J0Ka3aTeIbCTB, ITOPUTMAMHU
pereHus 3aja4; yMeHHue
bopMynHpoBaTh OTIpEIeNICHN,
aKCHOMBI

U TEOpeMbl,  TNPHUMEHATh WX,
MIPOBOJIUTH JI0Ka3aTebHbIe
paccyXIIeHHs B X0JIe peLICHUS 3a/1ay;
I1P64. Ymenue OIIepUpOBATH
HOHATHAMH: (YHKIHS, HETpephIBHAS
byHKIHA, IIPOU3BOIHA,
nepBooOpasHasi, OIIpeAeTICHHBIN
MHTETpa; yMeHue HaXOJUTh
IPOU3BOIHBIE 3IIEMEHTAapHBIX
GyHKUMN, WCHONB3Ys CIpPAaBOYHBIC
MaTepuabl; HCCIIEI0BATh B
NPOCTEHIINX CiIydasX (YHKIUHA Ha
MOHOTOHHOCTb, HaXOJIUTh
HaubobIINe

U HauMEHbIlIME 3HAYeHUsS (QYHKIUNH;
CTpOUTH TpapuKd MHOTOUICHOB C

WCIIOIb30BAHUEM amnmnapara
MaTeMaTu4ecKoro aHaln3a;
MPUMEHATh  MPOU3BOJHYIO  IpPH
peleHnn 3a1a4
Ha JBWXKEHUE;, pEIarh IPaKTHUKO-
OpUEHTUPOBAHHbBIE 3a/1a4u

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

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

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

M3YYEHHBIX (YHKIMHA, MCIOIH30BaTh
rpaduKu pH U3YYEHUH IPOLECCOB U
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3aBUCUMOCTEH, MpHU pElIeHUH 3ajad
U3 JpYrux Yy4eOHbIX NpPEeIMETOB U
3aJa4d U3 peajbHOMN KU3HU; BHIPAXKaTh
dbopMynaMu  3aBHCHUMOCTH  MEXAY
BEJIMYUHAMU;

[TP66. Ymenue pemiatb TEKCTOBBIC
3aJaud pa3HbIX THUIIOB (B TOM YHUCIIE
Ha TMPOLEHTHI, JOJIM M YacTd, Ha
IBIDKEHUE,  paboTy,  CTOMMOCTb
TOBapOB U YCJIYT, HAJIOTH, 33Ja4u U3
o0jacTu yIpaBiCHHUS JUYHBIMH U
CEMEHHBIMU dbuHaHCaMM ),
COCTaBJISITh BBIPAKCHHSI, YPABHECHUS,
HEpPaBEHCTBA U HUX CHCTEMbI IO
YCIOBHIO  3aJlayd,  MCCJIeN0BaTh
MOJIyYEHHOE pEIIEHUE M OLIEHUBATh
MPaBIONOI00HOCT PE3YJIbTATOB;
I1PGS. YMeHue OTIEpUPOBATH
[IOHATUSAMH: CIIy4alHbI1 OIIBIT
U ciy4ailHoe cOObITHE, BEpOSTHOCTH
cllyyailHOro  coOBITHSI;  yMEHHUE
BBIUYUCTISTH BEPOSTHOCTh c
UCTIOJIb30BAHUEM rpadu4ecKux
METOJIOB;  HPHUMEHSTH  (POpMyIIbI
CIIOKEHHS U YMHOKEHUS
BEPOATHOCTEH, KOMOWHATOPHBIE
bakTel U (QOpMyNIBI TIPH PEIICHUU
3aja4;  OLIGHWBAaThb  BEPOSITHOCTU
peaIbHBIX  COOBITHI;  3HAKOMCTBO
co CIly4aitHBIMU BEJIMYMHAMU;
yMEHHE MIPUBOJIUTH pPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCEl
B MIPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSX;

ITP69. YMeHue OTIEpUPOBATH
MOHATHUSIMHU: TOYKa, npsimasi,
MJIOCKOCT, MIPOCTPAHCTBO,
JBYTPaHHBIN yroj, CKPEIINBAIOLIHECs
psIMbIE, napajuieTbHOCTD u
NEPIEHIUKYISPHOCTD TPSIMBIX
U TUIOCKOCTEH,  YroJd  MEeXIy
OpSMBIMH, yTOJ  MEXAY HNpsIMOU
U IUIOCKOCTBIO,  YrOld  MEXAY
IUIOCKOCTSIMH, PAcCTOSHHE OT TOYKHU
10 TJIOCKOCTH, PACCTOSHUE MEXAY
OpSMBIMHM,  PAcCTOSIHHE  MEXAY
IJIOCKOCTSIMU; YMEHHUE HCIOJIb30BaTh
IpU peIIeHUWH 3a]ad  H3Y4YEHHBIC
(bakTbl U TEOpeMbl IIAHUMETPUU;

yMEHHue OLICHUBATh pa3mepsl
00BEKTOB OKPYKAIOIIEr0 MUPA;
I1P610. YMeHue onepupoBathb
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NMOHATUAMU: MHOTI'OTPpaHHUK, CCYHCHHC
MHOTOTPaHHUKA, KyO,
napajienenuIen, IpusMa, NupamMmuia,
durypa ¥ TMOBEPXHOCTh BpAIICHUS,
UWINHIAP, KOHyC, 1mmap, cdepa,

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

MOBEPXHOCTU TMUPAMUJBI, TPH3MBI,
KOHYca, [MIHHIPA, TUIOMAab Chepsbl,
oobeM  Kyba,  TPSIMOYTOJIBHOTO
napasuiesieumesa, HPaMUIBL,
NOpU3MBI, LWIMHAPA, KOHYCa, IIapa;
YMEHHE H300pa)kaTh MHOTOTPAaHHUKH
U TIOBEPXHOCTH  BpAlllCHHs, UX
CeYeHHs OT pYyKH, C IOMOIIBIO

YEePTEKHBIX WHCTPYMEHTOB u
ANEKTPOHHBIX  CPEJACTB;  yMEHHE
pacrno3HaBaTh CUMMETPHIO B

MPOCTPAHCTBE; YMEHHUE PAaclOo3HABATh
IMpaBUJILHBIC MHOTOTPAHHUKH,

[1P611 YMeHue OTIEpUPOBATH
IIOHATUAMMU: JOBHUKXCHHUC
B IIPOCTPAHCTBE, MOJIOO0HBIC (UTYPHI
B TPOCTPAHCTBE,  HCIOJIb30BATh

OTHOIIIEHUE IUIOAJEN MIOBEPXHOCTEN
U 00bEeMOB TMOJOOHBIX (GUTYpP TpH
pelIeHnu 3a/1ay;

[1P612. YMenne BBIYUCIISITH
r€OMETPUYECKHE BEIMYMHBI (JJIMHA,
yroia, Iuiouiaab, oObBeM, IJIOAAb

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

MOHATUSIMH: TIPSIMOYTOJIbHAs CHCTEMA
KOOpAMHAT, KOOPJAMHATBHl  TOYKH,
BEKTOD, KOOpPIUHATHI BEKTOpa,
CKaJIIpHOE  NPOU3BEACHHUE, Yol
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 pelIeHusl 3aJa4M, paclo3HaBaTh

MaTeMaTH4ECKHE (baxThI
M MaTeMaTW4yeckue MOJend B
OPUPOIHBIX | OOIIECTBEHHBIX

SABJICHUAX, B HCKYCCTBC, YMCHUC
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IIPUBOJIUTH HpUMEPEL
MaTeMaTHYeCKHX OTKPBITHI
pOCCUICKON u MHUPOBOM
MaTeMaTUYECKON HayKH
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILIUHBI

YII.11 MATEMATHUKA

2.1. O0bemM yueOHO TUCUMILIUHBI U BUAbI Y4eOHOI padoThl

Bup y4yeOHoii padoThI Ob6beMm
4acoB
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 322
Oo6si3aTennbHAs ayIMTOPHAs yuyeOHas Harpy3Ka (Bcero) 312
B TOM YHCIIE:
nabopaTopHbIE pabOTHI (eciiu npedyCmMompeHo) -
MPAKTUYECKHUE 3aHSITHS (eciu npedyCMOmMpPeHo) 156
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompero) -
KypcoBasi paboTa (IpOeKT) (eciu npedycmompero) -
CamocTosiTeJibHass padoTa o0y4yawinerocs (Bcero) -
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 J1a00opaTOpHbIE U MPAKTHYECKUE 3aHATHS, 4yacoB OCBOEHHUA
MPUKJIAJTHOW MOAYJIb (IPH HAJUYHM)
1 2 3 4
Pa3nea 1. [loBTOpeHne Kypca MATEeMaTHKH OCHOBHOM IIKOJIbI 9 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
peaIbHBIX ~ TPOLIECCOB W SBIEHUM B
npogeccuoHaTbHON JeSITebHOCTH, npu
pElIeHNH 3a]1a4 U3 IPYTUX JUCHMILTUH
IIpakTnyeckas padora - 1,2
Tema 1.2. Coneprxkanue y4eOHOr0o MaTepurana 1 1,2
UYucna u Berunciienus | HarypaneHbie u  mensie  umcna. [Ipu3Haku
NeIMMOCTH LIeTBIX YKcell. PalonanbHble YKcha.
OOBIKHOBEHHBIE W JICCATUYHBIE  JIpo0wH,
MPOLEHThl,  OECKOHEUHBIE  IMEPUOIUYECKUE
npobu.  Apudmerndyeckue ~— omepanuu €
paloHaIbHBIMU  YHCIIaMHU, MpeodpazoBaHUs
YHUCJIOBBIX BbIpaKCHUH. Jl€VCTBUTEIbHBIE YHCIIA.
PannonaneHple W UppalMoOHalbHBIE —YHCHA.
Apudmernueckue onepanuu C
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JNeUCTBUTENFHBIMU  yHcIaMu. [IpuOmmkEéHHbIC
BBIUHCJICHMS, ITPAaBUJIa OKPYIJICHUS, IPUKHAIKA U
OLICHKA PE3YJIbTaTa BBIYUCICHUN

IIpakTuyeckas padora

1,2

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

Copep:xanne yaeOHOT0 MaTepuana

ToxnecTBa M TOXJIECTBEHHBIE NTPEOOPA30OBAHUS.
VYpaBHeHHEe, KOpeHb ypaBHeHMs. HepaseHCTBO,
pellleHne HepaBeHCTBAa. MeTol HHTEpBaJOB.
Pemienne 1enpix W APOOHO-pAIIMOHAIBHBIX
ypaBHEHU W  HepaBeHCTB. [IpumeneHne
YPAaBHEHUM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKHUX 3aJad M 3a1a4 U3 Pa3InYHbIX
obacTeil HayKu M peanbHO knu3HU. CUCTEMBI U
COBOKYITHOCTH pAallMOHAJbHBIX YpPaBHEHUU U
HepaBeHCTB. CHUCTEMBI JIMHEHHBIX YpPAaBHEHUHU.
Pemenne mnpukimagHeIX 3agad ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

1,2

IIpakTuyeckas padora

1,2

Tema 1.4.
[IponieHTHBIE
BBIUMCIICHHUS

B NMpo¢eCCHOHATHHBIX
3amayax

IIpodeccnonanbHo OPHEHTHPOBAHHOE
cofep:xkaHue  (coaepikaHue  NPHUKJIATHOIO
MOJLYJIst)

[Ipumenenue npoOeii U MPOIICHTOB AJIS PEIICHUS
NPUKJIAAHBIX 3aJad U3 pa3Iu4HbIX OTpaciei
3HAHUN W pealbHOW ku3HH. [IpuOmmKEHHBIC
BBIYHMCIICHHUS, IPABUIIa OKPYTJICHUS, TPUKUIKA U
OIlEHKa pe3yJibTaTa BbIYMCIEHUW. Pa3Hble
CTIOCOOBI BBIYUCIIECHHS MPOLEHTOB. [IponieHTHBIE
BBIUMCIICHUSI B NPOPECCHOHANbHBIX 3aJadax.
IIpuMeHeHHEe ypaBHEHHM M HEPAaBEHCTB K
pELIEHUI0 MaTEMaTUYECKMX 3aJady W 3a7ad u3
pa3nuyHbIX 0071acTell HAYKH U PeabHOM KU3HU

1,2

IIpakTnyeckas padora

1,2

Tema 1.5.
IlocnenoBarensHOCTH
Y TIPOTPECCUU

Coneprkanue yaeOHOTo MaTepraa

ITocnenoBarenbHOCTH, CIIOCOOBI 3a1aHus
IOCJIEN0BATEILHOCTEN. MOHOTOHHEIE
MOCIEAOBATENbHOCTH.  ApudmeTrnueckas U
r€OMETpUYECKass  IpOrpeccur.  becKoHeuHOo
yObIBaromasi  reoMerpuyeckas — MPOrpeccusl.
Cymma OECKOHEYHO yOBIBaroOIIICH
F€OMETPUYECKON [IPOIPECCUM. dopmyna
CJIOKHBIX MIPOLIEHTOB. Hcnonbs3oBanue
MPOTPECCUU JJIA PEIICHUS peajbHbIX 3a/]ad
MIPUKJIAJHOTO XapaKTepa

1,2

IIpakTnyeckas padora

1,2

Tema 1.6.
OyHKIUHN U TpaPUKU

Coneprkanue yaeOHOTo MaTeprasa

@OyHKIMs, cocodsl 3aganus yHKuuu. ['padux
¢byakuuu.  BzammHO  oOpatHBIEe  (PYyHKITHM.
OO6nacTh onpenencHUuss 1 MHOXECTBO 3HAYCHUN
¢byaxkumn.  Hymu  dyskmuun.  [IpomexyTtku
3HAaKOMOCTOSIHCTBA.  YETHBIE M HEUYETHBIC

byHKIIHN

1,2
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IIpakTnyeckas padora

1,2

Tema 1.7. Coneprxkanne y4eOHOr0o MaTepurana 1 1,2
Bxoanoi xoHTponb | Beruucnenus u npeodpa3oBaHus. YpaBHEHUS U
HepaBeHcTBa. [Iporpeccun. OyHKIIUM U rpaduKu
KontposnbHast pabota no pazneny 1
IlpakTHyeckasi pabora 2 1,2
Paznen 2. Crenenm u kopHU. CTeneHHasi, NOKa3aTeJbHAs U 45 1,2
Jorapupmuyeckasi QyHKIHUS
Tema 2.1. Coneprxkanne y4eOHOT0 MaTepurana 1
Apudmernueckuit | Apudmernyeckuit KOPEHb HaTypaJIbHON
KOPDEHb N—OM CTENEHN | cTernieHW. JlelictBHS ¢ apu(METHICCKUMHU
KOPHSIMU N—OM CTENEHHU
IlpakTHyeckasi pabora 2 1,2
Tema 2.2. Coneprxanue yueOHOro MaTepuasa 1 1,2
Crenenu. Crenenb ¢ uenpiM mnokazareneMm. CranmapTHas
CranpnaptHas popma | ¢popma  3amucu  JCHCTBUTEIBHOIO  YHCIA.
3alucu Hcnons3zoBanne mnoaxonsmeid ¢GoOpMbl 3amucu
JNENCTBUTEIBHOTO JNCUCTBUTENBHBIX ~ 4YHCENl  JUIA  pEIIeHUs
yucna MPAKTUYECKHUX 3a]a4 U MPE/ICTaBICHUS TaHHBIX.
CreneHp ¢  palUMOHAJIBHBIM  IIOKa3aTeJEM.
CaoiicTBa CTEIICHMU. [IpeoOpazoBanue
BBIp)XEHUH, coJiepIKaIINX CTETIEHU C
paloHaIbHBIM OKa3aTeNIeM
IIpakTnyeckas padora 2 1,2
Tema 2.3. Coneprxkanne y4eOHOT0 MaTepurana 1 1,2
Crenennas ¢pynkuus | CrerneHHas QYHKIMS C HATYPAIbHBIM M IEIBIM
nokasareneMm. E€ cBoiictBa u rpaguk. CpoiicTBa
1 rpaduK KOpHs N-0i CTENneH!
IIpakTnyeckas padora 2 1,2
Tema 2.4. Coneprxanne y4eOHOT0 MaTepurana 1 1,2
Hppanuonainbusie PemleHne  uppanMoOHaIbHBIX  YpaBHEHHM U
ypaBHEHUS HEPABEHCTB
¥l HEPAaBCHCTBA IpakTuyeckas padora 2 1,2
Tema 2.5. Coneprxkanue y4eOHOT0 MaTepurana 1 1,2
IIpumenenue cBOMCTB | Mcmonb30BaHWe CBOMCTB CTENMEHHOW (DyHKINU
CTENEHHOW QYHKUHUH | TIPU PCIICHUU YPAaBHEHUI U HEPABEHCTB
IlpakTHyeckasi pabora 2 1,2
KonrponsHast pabora mo Ttemam 2.1 - 2.4
pazzgena 2
Tema 2.6. Coneprxanue yueOHOro MaTepuasa 1 1,2
[TokazaTenpHas ITokazaTenpHas GyHKIMS, €€ CBOKWCTBA U rpaduK
ynkuus, IpakTuyeckas paGora 2 1,2
€€ CBOMCTBA
Tema 2.7. Coneprxanue yueOHOro MaTepuasa 1 1,2
[TokazarenbHble [TokazarenbHble ypaBHEHUSI 1 HEPABEHCTBA
ypaBHEHHUS IpakTHyeckas padora 2 12
1 HEpaBEHCTBA
Tema 2.8. Coneprxanue yueOHOro MaTepuasa 1 1,2
IIpumeneHnne cBOMCTB | Pemenne  moka3aTeNbHBIX  ypaBHEHUH W
noKa3aTeabHON MOKa3aTeJIbHBIX HEPABEHCTB
(yHkumH IpakTuyeckas paGora 2 1,2
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KonrponsHast pabora mo Temam 2.6 - 2.7
pazzgena 2

Tema 2.9. Coneprxanue yueOHOro MaTepuasa 1 1,2
Jlorapudm uuncna. Jlorapudm uncna. JlecATUUHBIA U HATYpaJIbHBINA
JlecaTuaHbIi sorapupmsbl
Y HAaTypaJlbHBIH IIpakTuyeckas padora 2 1,2
sorapupmbl
Tewma 2.10. Coneprxanne y4eOHOT0 MaTepurana 1 1,2
CaoiicTBa [IpeoOpa3oBanue  BBIpRXKEHUH, COAEPIKAIIUX
norapu(MoB JorapudmMpl
IIpakTnyeckas padora 2 1,2
Tema 2.11. Coneprxkanne y4eOHOT0 MaTepurana 1 1,2
Jlorapudmuueckas | Jlorapudmuueckass (GyHKIms, e€ CBOWUCTBA H
(GyHKLMA, ee CBOMCTBA | rpaduk
IlpakTHyeckasi pabora 2 1,2
Tema 2.12. Coneprxanue yueOHOro MaTepuaa 2 1,2
Jlorapupmudeckne | Jlorapupmudeckne ypaBHEHHS 1 HEPABEHCTBA
YPaBHCHIA 1 IIpakTnyeckas padora 2 1,2
HEPAaBEHCTBA
Tema 2.13. IIpodeccuonanbHo OpPMEeHTHPOBAHHOE 2 1,2
Jlorapudmsr B coaep:kaHue  (coaepskaHue  NMPHUKJIATHOIO
IIPUPOJE U TEXHUKE | MOAYJIsl)
[Ipumenenne norapudma. Hcropus pazBuTHs
matemaTuku. Jlorapupmuueckass crnupaib B
npupoge. Ee mMaremarnueckue  CBOMCTBA.
Hcnonb3oBanue rpadukoB  GyHKUMHA — A7s
UCCIIEIOBaHMUsI TPOLECCOB U 3aBUCHUMOCTEH,
KOTOpbIE BO3HUKAIOT TPU PEUICHWU 33734y W3
pa3IMYHBIX 00JIacTel HAYKU U PEAIbHOM KU3HU
IIpakTnyeckas padora 2 1,2
Tema 2.14. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
[Ipumenenne Pemenne norapupmMuueckux ypaBHEHUH U
Jorapu@moB K HEPaBEHCTB
pELICHUIO 3a1a4 IlpakTHyeckasi pabora 2 1,2
KonrponsHast pabora mo Ttemam 2.9 - 2.12
pazzgena 2
Pa3nes 3. IIpsiMble H IVIOCKOCTH B NPOCTPAHCTBE 24 1,2
Tema 3.1. Coneprxanne y4eOHOT0 MaTepurana 2
[ToBTOpEHUE OcHoBHBbIE  GUryphl, (aKThl U  TEOPEMBI
IUTAHUMETPHH. TUTAHUMETPUH. OcHoBHBIE HOHATHUSA
OCHOBHBIE IOHATHA | cTepeoMeTpuu. Todka, mpsMas, IUIOCKOCTb,
CTepeOMETpUHr npoctpanctBo. [lonsTue 06 akcmomMaTMyecKoM
MOCTPOCHHUH CTEPEOMETPUH: AKCHUOMBI
CTEepEOMETPHUU U CIEACTBHS U3 HUX
IIpakTnyeckas padora 2 1,2
Tema 3.2. Coneprxanue yueOHOro MaTepuasa 2 1,2
[Tpsimble u IuIockocTr | B3aumHoe pacrosoxeHue HPSIMBIX B
B IIPOCTPAHCTBE. MIPOCTPAHCTBE: nepeceKarommecs,

[TapannensHOCTH
MPSIMBIX, NIPSIMOU U
IJIOCKOCTH,

MapajuleJIbHbIE U CKPELIMBAIOLIMECS IPSMBIE.
[TapajienbHOCT MPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE:  MapajuleIbHBIE  TPSIMBIE B
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IJIOCKOCTEN

MPOCTPAHCTBE, MAPAJUIETBHOCTh TPEX MPSIMBIX,
MapayIeIbHOCTh MPSAMOM U TJIOCKOCTH. YTJBI C
COHaNpaBJICHHBIMU CTOpPOHAMH, YIrOoJ MCKAY
NpsAMBIMU B TIpocTpaHcTBe. [lapamiensHOCT
MIJIOCKOCTEH: napajuJieiabHble MJIOCKOCTH,
CBOMCTBA MapaieabHbIX MJIOCKOCTEH.
[Ipocrelile mpocTpaHCTBEHHbIE (UTYphI Ha
IUIOCKOCTH: TeTpadap, KyO, Mapasienenumne],
MOCTPOEHUE CEUYECHHI

IlpakTHyeckasi pabora 2 1,2
Tema 3.3. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
IlepnenaukynapHocTs | [leprneHANKYISIPHOCTS MPSIMOW ¥ TIOCKOCTH:
TPSIMBIX NEPIEHIUKYJIAPHBIE NPSAMBIE B IPOCTPAHCTBE,
U TUIOCKOCTEH MpsiMble TapajuIeTIbHbIE U MEPIEeHIUKYISIPHBIE K
IUIOCKOCTH, IpHU3HAK  MEPHEHAUKYISIPHOCTH
NpAMOM W IUIOCKOCTH, TeopemMa O NpsIMOu
NEPIEHIUKYISIPHON IJIOCKOCTU
IlpakTHyeckasi pabora 2 1,2
Tema 3.4. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
Yriael Mexay VYriael B MPOCTPAHCTBE: YTroJl MEXAY MPSIMOM U
IpSMBIMU IIJIOCKOCTBIO, IBYTPAHHBIN YIOJl, JMHEHHBIN Yroj
U TUTOCKOCTSIMHU nByrpaHHoro  yria.  llepmengukynsp U
HAaKJIOHHBIE:  pacCTOSIHME OT TOYKM  JI0
IUIOCKOCTH,  pacCcTOsHUE OT NOpsSIMOH  JI0
IUIOCKOCTH, TPOEKIHs (UTypbl Ha IUIOCKOCTb.
[lepieHAMKYASAPHOCTh  IJIOCKOCTEH: TPHU3HAK
NEPIEHIUKYJIIPHOCTU IBYX IJIOCKOCTEM.
Teopema o0 TpEx nepreHauKyIspax
IIpakTuyeckasi pabora 2 1,2
Tema 3.5. Ipodeccuonanbuo OpMEHTHPOBAHHOE 2 1,2
IIpsimble U TUIOCKOCTH | coep:kaHMe  (coaep:KkaHMe  NPHKJIAJIHOIO
B IIPAKTUYECKHUX MO/LyJIs1)
3aJa4ax PacnonoxxeHne npsMBIX M IUIOCKOCTEH B
OKpyXarolieM wMupe (mpupoje, HUCKYCCTBe,
apXUTEKType, TEXHHUKe). PemieHue mnpakTuko-
OpUEHTUPOBAHHBIX 3a7a4
IIpakTnyeckas padora 2 1,2
Tema 3.6. Coneprxanne y4eOHOr0 MaTepurana 2 1,2
OcHoBHbIE B3aumnoe pacnosoxeHue MPSIMBIX "
IIPOCTPAHCTBEHHBIE | TUIOCKOCTEM B mpocTtpancTBe. [locTpoenue
burypsl CeueHui
1 UX IlpakTHyeckasi pabora 2 1,2
B3aMMODPACIIONO0XEHUE | KoHTponpHas paboTa mo pasaeny 3
Pa3nes 4. KoopanHaThl H BEeKTOPBI B IPOCTPAHCTBE 16
Tema 4.1. Coneprxkanue y4eOHOT0 MaTepurana 2
Bekrtops! B Bexktop Ha mIIOCKOCTM W B IPOCTPAHCTBE. 1,2
MIPOCTPAHCTBE. CrnosxeHue U BbIUNTAHUE BEKTOPOB. Y MHOKEHHUE
[HenicTBus ¢ BEKTOpa Ha 4ucio. PasnmoxxkeHue BekTopa IO
BEKTOpaMHU TpEM HEKOMIUIaHapHBIM BekTopaMm. [IpaBuiio

napaJjiiCJICuIcaa. Pemenue 3aaa4, CBA3aHHBIX C
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IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU

IIpakTnyeckas padora 2 1,2
Tema 4.2. Coneprxkanne y4eOHOT0 MaTepurana 2 1,2
Koopaunats! B [IpsamoyronbHast ~ cucreMa  KOOpAMHAT B
MPOCTPAHCTBE. MPOCTPAHCTBE. Koopaunatst BEKTOpA.
IIpocreiimue 3anaun | [Ipocreiimume 3amaun B KOOpIMHATAX. YTOJ
B KOOpJMHATaxX Mexay BekTopamu. CKalsipHOe NpOU3BelICHUE
BEKTOPOB. BhIuuciieHne yrioB Mexay npsiMmbIMU
U IIOCKOCTIMHU.  KoOopIHHATHO-BEKTOPHBIN
METO]I IPU PEIIEHUU T€OMETPUUECKUX 3a/1a4
IIpakTuyeckasi pabora 2 1,2
Tema 4.3. IIpodeccuonanbHo OpPMEeHTHPOBAaHHOE 2 1,2
[IpakTuko- coaep:kaHue  (coaepskaHue  NMPHUKJIATHOIO
OPUEHTUPOBAHHBIE | MOAYJIsI)
3a/1a4y Ha Koopaunartnas IIJIOCKOCTb. Beruucnenue
KOOpPJAMHATHOMN pacCTOAHUM M IUIOLIAJEH Ha KOOPAMHATHOU
IJIOCKOCTH wiockocTu. KonmuecTBeHHbIE pacueTsl
IIpakTnyeckas padora 2 1,2
Tema 4.4. Coneprxkanne y4eOHOT0 MaTepurasa 2 1,2
Pemenue 3amau Ha | KoopAMHATHO-BEKTOPHBIM METOJ| MPU PEIICHUN
KOOPJUHATBI reoMeTpuyecKux  3ajnad. PemieHuwe — 3azaad,
U BEKTOPBI CBA3aHHBIX C IPUMEHEHHUEM IPABWII JEUCTBUM C
BEKTOPaMH. 3anaun TUTAHUMETPUH u
CTEPEOMETPUU U METO/BI UX PELIECHUS
IlpakTHyeckasi pabora 2 1,2
KontponbHas padoTa no pasaeny 4
Pasznea S. OcHoBbI TpUroHOMeTpHU. Tpuronomerpuyeckue GyHKIUU 40 1,2
Tema 5.1. Coneprxkanue y4eOHOr0o MaTepurana 2
OcHoBBI CuHyCc, KOCMHYC M TaHI€HC YHCIJIOBOIO
TPUTOHOMETPHUHU aprymeHnTa. ApKCHHYC, apKKOCHUHYC, apKTaHT'€HC
YUCJIOBOTO aprymeHra. TpuroHomerpudeckas
OKPY’KHOCTb, orpezeneHue
TPUTOHOMETPHUYECKUX  (DYHKIMH  YUCIOBOTO
aprymeHra
IIpakTnyeckas padora 2 1,2
Tema 5.2. Coneprxanue yueOHOro MaTepuasa 2 1,2
OcHOBHBIE [IpeobpazoBanme TPUTOHOMETPUYECKUX
TPUTOHOMETPUIECKHE | BbIpaK€HUH. (OCHOBHBIE TPUTOHOMETPUUYECKUE
TOXIECTBA hopmyITBI
IIpakTnyeckas padora 2 1,2
Tema 5.3. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
IIepnonnueckue O yHKIUS. [Iepuonnueckue byHKIMN.
byHKIIHIH. Tpuronomerpudeckue GyHKIIMH, UX CBOWCTBA U
Tpuronomerpuueckue | rpaduxu
Gynxumm IpakTuyeckas padora 2 1,2
Tema 5.4. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
[IpeoOpazoBanue Cxarune " pacTsbKeHHe rpaduxoB
rpauKoB TPUTOHOMETPHUYECKUX (QYHKIHUH.
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Tpuronomerpuyeckux | [IpeobpaszoBanue rpapuKoB
byHKIMHA TPUTOHOMETPUIECKUX HYHKIIUHA
IIpakTnyeckas padora 2 1,2
Tema 5.5. IIpodeccnonaabHo OpPUEHTHPOBAHHOE 2 1,2
Omnucaunue cogep:xkaHue  (comepkaHMe  MPHUKJATHOIO
IIPOU3BOJICTBEHHBIX | MOMYJIsI)
IIPOLIECCOB C Hcnons3oBaHue CBOMCTB TPUTOHOMETPUYECKHUX
HOMOLIBIO rpaUKOB | GYHKIMA B  MPO(ECCHOHANBHBIX  3aaadax.
byHKIUI Hcnonb3oBanune rpadukoB  GyHKUMHA — A7s
UCCIIEIOBaHMUS TIPOLECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT TPU PEUICHWU 33734y W3
JOPYTUX Y4eOHBIX TUCIUIUIMH U peanbHON KU3HU
IIpakTnyeckas padora 2 1,2
Tema 5.6. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
Ob6parHsble ObpaTHbie byHKIUY. OO0patHsble
TPUTOHOMETPHYCCKHE | TpUroHOMeTpHueckue ¢yHKuu. Mx coiictBa u
byHKIIUU rpaduku
IIpakTnyeckas padora 2 1,2
Tema 5.7. Coneprxanne y4eOHOr0o MaTepurana 2 1,2
Tpuronomerpuueckue | PereHne TpUroHOMETPHUYECKUX YpaBHEHUH
ypaBHEHHS IpakTHyeckas padoTa 2 12
Tema 5.8. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
Tpuronomerpudeckue | [Ipumepsl TPUTOHOMETPUYECKHE HEPABEHCTBA.
HEpaBCHCTBA Pemienue mnpocTtedmmx TPUTOHOMETPUUYECKHUX
HEPABEHCTB B TOM YHCJIE C HCIOJIb30BAaHUEM
CBOMCTB (pyHKIIUI
IlpakTHyeckasi pabora 2 1,2
Tema 5.9. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
Pemenue 3anau TpuronoMmeTpuyeckre BbIpaXeHHs, ypaBHEHHS 1
TPUTOHOMETPUHU HEPaBEHCTBA
IlpakTHyeckasi pabora 2 1,2
KonTtposnbHast pabota no pazueny 5
Pa3nea 6. [Ipon3Bognas GpyHKIHH, ee IPUMEHEHHE 40 1,2
Tema 6.1. Coneprxkanne y4eOHOT0 MaTepurana 2
MOHOTOHHOCTb [TpomexxyTku MOHOTOHHOCTH ¢byHKIMN.
byHKIHH. Makcumymbl " MUHHUMYMBI byHKIUY.
DKCTpPEMYMBbI HauGonbiiee 1 HanMeHbIIee 3HaYeHUE (yHKITUU
byakuun. Touxku Ha MTPOMEKYTKE
JKCTpeMyMa IIpakTHyeckas padora 2 1,2
Tema 6.2. Coneprxanue yueOHOro MaTepuasa 2 1,2
ITonsaTne HenpepsiBHble (yHKIMUH. MeToa UHTEpBAlIOB
O HEMPEPHIBHOCTH JUISL pellieHUs] HEPABEHCTB
(yHKIHM ITpakTuueckas paéora 2 1,2
Tema 6.3. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
IIpounsBoaHas IIpousBoaHas GbyHKIMH. IIpousBoaHbIe
byHKIUHA 3JIEMEHTAPHBIX G yHKIMA. Dopmyibl
HaXO0XKJICHUS IPOM3BOTHON CYMMBI,
MIPOM3BEICHUS U YaCTHOTO
IIpakTnyeckas padora 2 1,2
Tewma 6.4. Copep:xanne yaeOHOT0 MaTepuana 2 1,2
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I'eomerpuueckuit
CMBICJT TPOU3BOIHOM

['eomeTprueCKil CMBICT POU3BOJHON (PYHKLIUU
— yrioBod K03pGUIMEHT KacaTelbHOW K
rpadpuky (QyHKIMH B TOYKE. YpaBHEHUE
KacaTtelbHOU K rpaduKy QyHKIIHH

IIpakTnyeckas padora 1,2
Tema 6.5. IIpodeccnonaabHo OpPUEHTHPOBAHHOE 1,2
DU3NYECKUH CMBICI | coep:kaHMe  (coaep:kaHMe  NPHKJIAJIHOIO
MIPOU3BOJHOM MO/1YJIfA)
B Ipo(hecCUOHANBHBIX | DU3HYECKHit (MexaHn4YeCcKuil) CMBICII
3aja4ax npousBogHON. [IprMeHeHne NpOoW3BOTHON I
OTIpEJICJIEHUs] CKOPOCTH TPOLecca, 3aJaHHOTO
dhopmymnoit mim rpagukom
IIpakTnyeckas padora 1,2
Tema 6.6. Coneprxkanue y4eOHOT0 MaTepurana 1,2
[Ipumenenue Bo3spacranue " yObIBaHUE byHKIIH,
IIPOU3BOTHOU COOTBETCTBHE  BO3pacTaHusi U  yOBIBaHUS
K MCCIIEJOBAaHUIO byHKIIMU 3HaKy npousBogHON. Ilpumenenue
byHKIMHA MMPOM3BOJHON K WCCIIEIOBaHUIO (YHKIMI Ha
HA MOHOTOHHOCTb MU | MOHOTOHHOCTb U 3KCTPEMYMBI.
5KCTPEMYMBI IpakTHyeckas pabora 1,2
Tema 6.7. Copep:xanne yaeOHOT0 MaTepuana 1,2
Hccnenosanue Anroputm HCCIEeN0BaHuUs byHKUIMI 51
ynxmin MOCTpOCHUsST ee  rpaduka ¢  TOMOIIbIO
U TIOCTPOCHUE MIPOU3BOIHOM. [Toctpoenue rpaduKoB
rpaduKoB MHOTOYJIEHOB C HCIIOJIb30BAaHMEM arfrmapara
MaTeMaTHYecKoro aHanusa. Mcropusi pa3BUTHS
MaTEeMaTHYECKOro aHaJIn3a
IIpakTnyeckas padora 1,2
Tema 6.8. Coneprxkanue y4eOHOT0 MaTepurana 1,2
Haubonsiiee u Haxoxnenne HauMOOJBIIETO W HAUMEHBIIETO
HauMeEHbIIIee 3HaueHus: (QyHKIUM Ha oTpe3ke. [IpuMenenue
3HaueHUs QYHKIMY HA | IPOU3BOAHON JUIS HAXOXKACHHS HAWITYUIIErO
OTpe3Ke pelieHrds B NOPUKIAIHBIX  3ajadax, s
OTIpEJICJIEHUs] CKOPOCTH TpOLecca, 3aJaHHOTO
dhopmymnoit mim rpagukom
IIpakTnyeckas padora 1,2
Tema 6.9. IIpodeccnonaabHo OpPUEHTHPOBAHHOE 1,2
Haxoxnenue cojep:kaHue  (coaepikaHue  NPHUKJIATHOTO
ONTHUMAJIILHOTO MO/1YJIfA)
pe3yibTara ¢ [TpuknaaHble 3a7auu, B TOM YUCIE COLUAIBHO-
MTOMOLUIBIO SKOHOMMYECKOTO U (PU3UYECKOTO XapaKTepa, ux
IPOM3BOJIHON B pelieHue CpeacTBaMu MaTeMaTHYECKOT0
MPAKTUYECKUX aHaJn3a
3aj1a4ax TpakTnyeckas padora 1,2
Tewma 6.10. Copep:xanne yaeOHOT0 MaTepuana 1,2
Pemenne 3anau. Huddepenuuponanue ¢ynkuuii. MccnenoBanue
IIpoussonHas byHKunl C IIOMOUIBIO IIPOU3BOHOM.
byHKINH, Haunbonpuiee u HanMeHbIee 3HaYCHHUS QYHKITUHA
ee IPUMEHEHHE IpakTnyeckast padora 1,2
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| KonTtposnbHas pabota no pazaeny 6

Pa3nes 7. MHOTOrpaHHUKH U TeJIa BpaleHust 66 1,2
Tema 7.1. Conepxanue yueOHOro MaTepuasa 2
MHororpaHHUKI [TonsiTie MHOTrOTpaHHHKA, OCHOBHBIE 3JIEMEHTHI
MHOTOTPAaHHUKA, BBIMYKIbIE U HEBBITYKIIBIE
MHOTOTPaHHUKH; pa3BEPTKAa MHOTOIPaHHUKA
IIpakTnyeckas padora 2 1,2
Tema 7.2. Coneprxanne y4eOHOT0 MaTepurana 2 1,2
[Ipuszma. [Ipsamas [Ipusma: n-yronpHasg TIpu3Ma; TpPaHU U
Y TIpaBUJIbHAS OCHOBaHUSl TPU3MBI; TpsMas U HAKIOHHAs
MIPU3MBI npu3Mbl; OOKOBasgs M TMOJHAas TOBEPXHOCTh
Opu3Mbl.  OJeMeHTHl npu3Mbl. [IpaBuibHas
npu3Ma
IIpakTnyeckas padora 2 1,2
Tema 7.3. Coneprxkanne y4eOHOr0 MaTepurana 2 1,2
IMapannenenunen, ky6 | [apamienenurmen, IIPSIMOYTOJIbHBIN
napayuienenumnes u ero croiicrea. Kyo. Ceuenue
KyOa, mapajuienenumneaa
IlpakTHyeckasi pabora 2 1,2
Tema 7.4. Coneprxanue yueOHOro MaTepuasa 2 1,2
[Tupamua. [Mupamuna: n-yronbHas mnHpamMuAa, TpaHd U
[TpaBunbHast OCHOBAaHME MHpaMUIbl; OOKOBasg U MOJHAs
nUpamMua. MOBEPXHOCTh  MHUpPAMUAbI;  TMpaBWIbHAS U
VYceuennas nupaMuzia | yceu€HHas NUpaMyza. OJIEMEHThl HUPaMUJbIL.
Bbruncnenue  3J€MEHTOB ~ MHOTOTPAaHHHUKOB:
pEOpa, AMaroHayu, yrisl
IIpakTnyeckas padora 2 1,2
Tema 7.5. Coneprxkanne y4eOHOT0 MaTepurana 2 1,2
boxoBas u monHas [Tnomane OOKOBOW TOBEPXHOCTH U  TOJHOM
MOBEPXHOCTh IIPU3MBI, | IOBEPXHOCTH  MPSAMOM  MPHU3MBI,  IUJIOLIA/b
UPAMUIBI OCHOBaHUH, TeopeMa O OOKOBOIl MOBEPXHOCTH
NpAMOi1 MIPU3MBI. [Tmomans OOKOBOM
MIOBEPXHOCTH M TOBEPXHOCTH IPaBWIBHOMN
NUpaMHIIbl, TeopeMa O IUIomagu OOKOBOI
IIOBEPXHOCTH YCECUEHHOU MTUPAMUIBI
IlpakTHyeckasi pabora 2 1,2
Tema 7.6. Coneprxanue yueOHOro MaTepuasa 2 1,2
JIBro>keHue B JBm>keHue B mpocTpaHcTBe. CHUMMETpUs B
IIPOCTPAHCTBE. IIPOCTPAHCTBE:  CUMMETPUS  OTHOCUTEIIBHO
CummeTpus B TOYKHM,  TOPSIMOM,  IUIOCKOCTH.  DJIEMEHTHI
IIPOCTPAHCTBE CUMMETPHUU B TUPAMHUJIAX, TapaAJUIeTICIUIeIaX
IIpakTnyeckas padora 2 1,2
Tema 7.7. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
[TpaBuibHBIE ITonsTe MIPaBUIILHOTO MHOTOTPaHHHKA;
MHOTOTPaHHMKH, UX | IpaBWJIbHAs MpU3Ma W MpaBUIIbHAS MHpPaAMUA;
CBOICTBa MpaBWIbHAS ~ TPEYTroJibHAas ~ NUpamMuaa U
MpaBUJILHBIN TeTpadap; kyo. IlpeacraBnenne o
MIPaBHIJIbHBIX MHOTOTPaHHHKAX: OKTa’Ip,
noJeKa’ap W uKocadap.  JIBuwkeHue B
IIPOCTPAHCTBE.  DJIEMEHThl  CUMMETPUM B
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MpaBUJILHBIX MHOTOT'paHHUKaX

IIpakTnyeckas padora

1,2

Tema 7.8. Cummerpus
B IIpodeccuu.
CeueHnns
MHOT'OIr'paHHUKOB
B Mpo¢eCCHOHATHHBIX
3aavax

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

CumMeTpusi B IPUPOJIE, apXUTEKTYpe, TEXHHKE,
B Owmity, B mpodeccuu. Vcnonp3zoBanue
IBUKCHH B TIPOCTPAHCTBE TMPU PEIICHUU
npodeccuonanbHbix 3afad. CedyeHus MpU3MbL U
MIAPAMU/JBI. ITocTpoenue CEUYCHUI
MHOTOTPaHHUKOB, HCIIOJIb3YsS METOJ| CJIE/IOB.
BrinosiHeHUE BBIHOCHBIX IUIOCKUX YEPTEKEU W3
PUCYHKOB TIPOCTBIX OO0BEMHBIX (uryp (BUI
CBEpPXY, COOKY,CHU3Y)

1,2

IIpakTuyeckas padora

1,2

Tema 7.9.
Humuaap, ero
COCTABJISIOIIHC.
Cedenue nuiIuHIpa

Copep:xanne yaeOHOT0 MaTepuana

[unuuapuyeckass IMOBEPXHOCTb, 00pasyromue
LUIVHIPUYECKON IIOBEPXHOCTH, 0Chb
LMAJIUHAPUYECKOW  moBepxHocTh.  [lmmmunp:
OCHOBaHUs U OokoBas MIOBEPXHOCTb,
oOpasyromass ¥ OCh; IUIOMIaJAb OOKOBOM |
MOJTHOW MOBEpXHOCTH. M300paxkeHne MUIMHApA
Ha IIockocTH. Pa3Béprka uunuuapa. CedeHus
HUIMHApa (IUIOCKOCTBIO, MapajlIeIbHOM WU
NEePIEeHAUKYJIIPHON OCH LIMIIMH]IPA)

1,2

IIpakTHyeckas padora

1,2

Tewma 7.10.
Konyc, ero
COCTABJISIFOLITHE.
CedeHue KOHyca

Copep:xanne yaeOHOT0 MaTepuana

Konnueckas MTOBEPXHOCTb, oOpazymolue
KOHMYECKOM TOBEPXHOCTH, OCh U BeplIMHA
KOHUYECKOM moBepXxHOCcTH. KoHyC: OCHOBaHUE U
BepIIMHA, oO0pa3ylmas ¢ O0Ch;, IUIOMAIh
OOKOBOW M MOJTHOM MOBEPXHOCTH

1,2

IIpakTnyeckas padora

1,2

Tema 7.11.
Y ceueHHBI KOHYC.
CedeHue yce4eHHOr o
KOHyca

Coneprkanue yaeOHOTo MaTeprasa

YceuéHHBIM KOHyC: 00pasylolye U BBICOTA,
OCHOBaHUS u OokoBas ITOBEPXHOCTb.
N300paxkeHne KoHyca Ha TIIOCKOCTH. Pa3BépTka
koHyca. Cewenuss KoHyca  (IUIOCKOCTBIO,
napajyieJbHOM OCHOBAaHHUIO, U  IJIOCKOCTBIO,
MTPOXOSAIICH Yepe3 BEPIITUHY)

1,2

IIpakTnyeckas padora

1,2

Tema 7.12.
[Tap u cdepa, ux
CCUCHUA

Copep:xanne yaeOHOT0 MaTepuana

Chepa w map: LeHTp, paguyc, IHAMETP;
IUIONIab  TOBEPXHOCTH cdepbl. Bzaummuoe
PAaCIIOJIOKEHHE chepsr u IUIOCKOCTH;
KacaTelbHas IIIOCKOCTh K cdepe. M300paxkenue
cepsr, mapa Ha mwiockoctu. CedeHns mapa

1,2

IIpakTnyeckas padora

1,2

Tema 7.13.
ITousatue 00 o0BeME
teaa. O0BeMEBI

Coneprkanue yueOHOT0 MaTeprasia

[Tonstne 00 o0béme. OCHOBHBIE CBOICTBa
00béMOB Ten. OOBEM mUpaMHABI, TPHU3MBI

1,2
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MHOT'OI'PpaHHUKOB U
TCJI BpalllCHUA

nuInHapa, koHyca. OO0BEM Imapa W IUIOIIATh
chepsl

IIpakTnyeckas padora 2 1,2
Tema 7.14. Coneprxanne y4eOHOT0 MaTeprana 2 1,2
OO0bembl 1 omanu | [lomo6HBIE TeNa B pocTpaHcTBe. COOTHOMICHHS
TNOBEPXHOCTEN MEXIY IJIOIAIMHU [IOBEPXHOCTEN
MOJOOHBIX TEN 1 00bEMaMH MOAOOHBIX TEJ
IIpakTuyeckasi pabora 2 1,2
Tema 7.15. Coneprxkanne y4eOHOT0 MaTepurasa 2 1,2
KomOunarmu MHOTrOrpaHHMK, ONHCAHHBIA OKOJIO  c(ephl.
MHOrorpanHukoB u | Cdepa, BiucaHHass B MHOTOI'PaHHHUK WJIH B TEJIO
T€JI BpallleHUs BpauieHusl. MHOTOIpaHHMK, BIIMCAHHBIA B TEIIO
BpallleHUs
IIpakTnyeckas padora 2 1,2
Tema 7.16. IIpodeccnonanbHo OPHEHTHPOBAHHOE 2 1,2
Komb6unanuu coaep:kaHue  (coaepskaHue  NMPHUKJIATHOIO
TeOMETPUYECKUX TET | MOMYJIsI)
Ha MpPaKTHUKe Hcnonb3oBaHne KOMOMHALMKA MHOTOTPaHHUKOB
U TeJ BpAIllEHUs] HA IPAKTUKE
IlpakTHyeckasi pabora 2 1,2
Tema 7.17. Coneprxanue yueOHOro MaTepuasa 2 1,2
Pemenue 3agau. Brruucnenne BenwuwH (I7IMHA, Yroi, 0O0BEM,
MHOrorpanHMKi 1 | IIomaab  MOBEPXHOCTH)  T'€OMETPHYECKUX
Teja BpaIleHUs buryp, ucCnonb3ysd Hu3y4YeHHble GOPMYIbI H
METObI
IlpakTHyeckasi pabora 2 1,2
KontponbHas padora
Pa3nea 8. IlepBooOpa3Hasi pyHKIMH, ee IPUMEHEHHUE 16 1,2
Tema 8.1. Coneprxanue yueOHOro MaTepuasa 2
[TepBooOpa3zHas [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
(yukunn IpakTuyeckas padora 2 1,2
Tema 8.2. Coneprxanne y4eOHOr0o MaTepurana 2 1,2
[Tnomans WuTerpan, ero reoMeTpudeckuii U Qpu3nuecKuit
KPUBOJIMHEHHOM cMbIci. Bpluucnenue wuHTerpaia mo Qopmyse
tpaneuu. Popmyna | Herotona-JleiitOunuma
Hrrotona — JleiiOnuna | Ipakruyeckasi paéora 2 1.2
Tema 8.3. IIpodeccnonanbHo OpPHEHTHPOBAaHHOE 2 1,2
OnpeneneHHbIi coaep:kaHue  (coaepskaHue  NMPHUKJIATHOIO
UHTErpai MOJLYJIst)
B IpodecCHOHANIBbHON | Perrenne 3a1ay Ha MPUMEHEHHE WHTErpajia Juls
NeSITeTbHOCTH U BBIYUCIICHUS (PU3MUECKUX BEIWYHH U IUIOMIaei
JKU3HU IlpakTHyeckasi pabora 2 1,2
Tema 8.4. Copep:xanne yaeOHOTO MaTepuana 2 1,2
Pemenue 3anau IlepBoobOpasHas u uHTErpa
HA HAXOXKJICHHUE TpakTu4eckas padora 2 1,2
nepBoOOpasHOM KonTposnbsHas pabora 1o paszueny 8
U ee IpUMEHEeHHE
Pa3nen 9. Teopusi BeposiTHOCTElH M CTATHCTHKA 36 1,2
Tema 9.1. | Coneprxkanne y4eOHOro MaTepurana 2
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[IpencraBnenue [IpencraBneHue NaHHBIX C MOMOIIBIO TaOIHIl U
JTAHHBIX nuarpamm. CpenHee apugmMeTHueckoe, MeinaHa,
U onucarenbHas HauOospllee U HaMMEHbILIEE 3HAYCHHUs, pa3Max,
CTaTUCTUKA JUCHepcusi, CTAaHIaPTHOE OTKIOHEHUE YHCIOBBIX
HabopoB
IIpakTuyeckasi pabora 1,2
Tema 9.2. IIpodeccnonaabHo OpPUEHTHPOBAHHOE 1,2
CocraBieHue Ta0nul | comep:kaHue  (coaepkaHue  NMPHUKJIATHOTO
W IUarpaMm Ha MO/1YJIfA)
IIPaKTUKE [lepBruynas 00pabOTKa CTATUCTUYECKUX JAaHHBIX.
I'paduueckoe ux mpexacrarnenue. Haxoxnenue
CpeIHUX XapaKTEPUCTHK, HaOJI01aeMBIX
naHHbIX. [I[ppMeHeHne CTaTUCTUYECKUX METOJI0B
JUIsL pelIeHUsl Tpo(ecCHOHATBHBIX 3aa4
IlpakTHyeckasi pabora 1,2
Tema 9.3. Coneprxanue yueOHOro MaTepuasa 1,2
Omneparuu Haf CrnydaifHple ~ SKCHEPUMEHTHI  (OMBITBI) |
COOBITUSIMH, cllydailHble COOBITHSA. DJIeMEHTapHbIE COOBITHS
HaJl BEPOATHOCTAMU. | (MCXOJbl). BeposATHOCTH CiydyallHOTO COOBITHA.
VYcnosHas ban3ocTe 4YacTOTBI M BEPOATHOCTH COOBITHH.
BEPOSTHOCTh CrnyuyaiiHple ONBITBI C  PAaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMH  COOBITHSIMH.  BeposTHocTH
COOBITUH B ONBITaX C PaBHOBO3MOKHBIMHU
AJIEMEHTApPHBIMH  COOBITUSAMH. Omnepanuu Haj
COOBITHSIMH: TepeceueHue, 00beINHEHNE,
NPOTHBOIOJOXKHBIE  cOObITUS.  J[Marpammbl
Oitnepa. Dopmylia CIOXKEHUS BEPOSTHOCTEH.
YcnosHas BEPOSATHOCTb. YMHOXeHUE
BEPOATHOCTEH. Hepeso CIIy4aitHOTO
sKcrnepuMeHTa. PopMyiia OJIHON BEPOATHOCTH.
HezaBucumblie coObITUS
IIpakTnyeckas padora 1,2
Tema 9.4. Coneprxanne y4eOHOr0 MaTepurana 1,2
DNeMEeHThI KomOunaropnoe MIPaBUIIO YMHOKECHHUS.
KOMOHMHATOPHUKH [lepectanoBku u ¢pakropuan. Yucno coueTaHui.
Tpeyronpauk Ilackans. @opmyna OuHOMa
HeroTona
IlpakTHyeckasi pabora 1,2
Tema 9.5. IIpodeccnonanbHo OpPHEHTHPOBAaHHOE 1,2
BeposTHOCTB coaep:kaHue  (coaepskaHue  NMPHUKJIATHOIO
B IPO(ECCUOHATILHBIX | MOTYJIsI)
3a1avax Bberuucnenune BEpOSTHOCTEN € HMCHOJIb30BaHUEM
dbopmyn komOuHaTopuku. OIEHKA BEPOSITHOCTH
coObITHSI B TPO(ECCHOHATBLHON NIeATEILHOCTH.
Pemenne  mpodeccMoHanbHBIX ~— 3a7ad  Ha
BEPOSITHOCTH COOBITHS
IIpakTnyeckas padora 1,2
Tema 9.6. Coneprxkanue y4eOHOT0 MaTepurana 1,2
Cepuu bunapHblii  CydaliHBIi ONBIT  (MCIIBITAHHE),
IIOCIEI0BATENBHBIX | ycrieX W Heynada. He3aBUCHMBIE WCIIBITaHUS.
UCTIBITAHUN Cepusi HE3aBUCUMBIX HCHBITAHHH JO HEPBOTO
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ycnexa. Cepusi HE3aBUCHMBIX  HCIBITAHUN
bepnynnu
IIpakTnyeckas padora 2 1,2
Tema 9.7. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
Crnyyaliinble Cnyuaitnas BEJIMYMHA. Pacnipenenenue
BEJIMYUHBI BepoATHOCTeH. Jlmarpamma  pacnpeneneHus.
U pacIpenencHus. IIpumepsl  pacnpenencHuil, B TOM YHCIIE,
Maremarnueckoe reoMeTpuyecKkoe M OMHOMHUaNbHOE. YuciaoBbIE
OXXKUJIaHUE CIYYalHOM | XapaKTepUCTUKU CJIy4alHbIX BEJIUYHH:
BEJIMYHHBI MaTeMaTHYecKoe OKHUIaHUe, JAUCIepCHs U
CTaHJapTHOE OTKJIOHEHHE. ITpumepsl
MPUMEHEHHUsS] MaTeMaTH4YeCKOro OXXKHUJaHUf, B
TOM 4YMCJI€ B 33Ja4ax U3 IOBCEAHEBHOW JKU3HM.
Marematudeckoe OXXUJaHue OuHapHOU
CIIy4anHOM1 BEJINYMHBI. Maremarnueckoe
OKUJAHHE  CYMMBI  CIy4YaillHBIX  BEJIUYHUH.
Matemaruueckoe OXUJaHUE U AMCIEPCHUS
reOMETPUUYECKOTO u OMHOMHUAIBHOTO
pacIpenesIeHun
IIpakTuyeckasi pabora 2 1,2
Tema 9.8. Coneprxkanne y4eOHOT0 MaTepurasa 2 1,2
3aKoH OOMNBIIHIX 3aKk0oH OONBIIMX YHCET W €ro pojb B HayKe,
yrcen HenpepeiBHbIE | mpupoge u  oOmectBe. BbriOOpouHBI  MeTOx
CIIy4alHbIE BEJIIMYUHBI | UCCIICIOBAHHIA. [Ipumepst HETPEPBIBHBIX
(pacnpenenenus). Clly4aiHbIX BelaMYuH. DOYHKIUS TUIOTHOCTH
HopmansHoe pacnpenenenus. PaBHoMepHOe pacnpezneneHue u
pacrnpeneneHue ero cBoicTtBa. llonsAatne 0 HOpMaJIbHOM
pacnpeneseHun
IlpakTHyeckasi pabora 2 1,2
Tema 9.9. Coneprxanue yueOHOro MaTepuasa 2 1,2
Pemenue 3amau DneMeHThI KOMOWHATOPHKHU. CobbiTHE,
KOMOMHATOPHKH, BEPOATHOCTH COOBITHS. CII0)KEHHE U YMHOKEHHUE
CTaTHCTUKH U TEOPUU | BEPOSTHOCTEH
BEpOATHOCTEH IpakTnyeckasi paGora 2 1,2
KonrtposnbHas pabora no pazaeny 9
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJEPKAHUE
BapuaTuBHBII NPUKIAIHON MOAY/Ib
Paznen 10. Maremaruyeckuii mnpaktukym (mpumep aas YITIC 20
09.00.00)
Tewma 10.1. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
Martpuist u CrocoObl  pemeHus ~ CHCTEM  JIMHEHWHBIX
ONPEIETUTENHN ypaBHeHud. Ilonsatus: marpuma 2x2 u 3x3,
ompenenurens — Marpunel.  Merox  T'aycca
pElIEHUs]  CUCTEeM  JIMHEHWHBIX  ypaBHEHUI.
Pemenne mnpuxnaneeix 3agad.  lIpumenenue
MaTpuIl B MHpoOpMaTHKe
IIpakTnyeckas padora 1 1,2
Tewma 10.2. Coneprxkanue y4eOHOT0 MaTepurana 2 1,2
OneMeHTH! BEKTOpHOH | KomrmanapHbie BEKTOpPBI. PasioxeHne BeKTOpa
anreopsl 0  TPEM  HEKOMIUIAHAPHBIM  BEKTOpaM.

YpaBHeHue mI0CKOCTU. ['eoMeTpruYecKuii CMbICIT
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onpenenutenss 2x2. Pemenue

3a1a4

IMPUKITAIHBIX

IIpakTnyeckas padora 1 1,2
Tewma 10.3. Coneprxkanue y4eOHOT0 MaTepurana 1 1,2
Kommekchele uncna | [TonsiTre koMIieKCHOro uucia. ComnpsiKeHHbIC
KOMIUIEKCHBIE 4YHCIIa, MOAYJIb M apryMeHT
KOMIUIEKCHOTO ~ YHCIIA. ®opma  3anucu
KOMILJIEKCHOTO qrcna (reomeTpuueckas,
TPUTOHOMETPHUYECKAs, anreOpanyeckas).
Apudmerndeckue NEUCTBUS C KOMIUICKCHBIMHU
YHUCIaMU
Tema 10.4. Coneprxkanne y4eOHOr0 MaTepurana 2 1,2
I'pader [Tonsatue rpada. Cs3HBIN Tpad, AepeBO, LUKI
rpad Ha TmIIOCKOCTH. Pemienune mnpUKIaTHBIX
3agau. [Ipumenenue rpada B nHPpOpMaTHKe
IIpakTnyeckas padora 1 1,2
Tewma 10.5. Coneprxkanne y4eOHOr0o MaTepurana 2 1,2
3anaun Baprnanvonnsii  psan.  Ilomuron 4acror u
MaTeMaTH4eCKON rucrorpamma. CTaTuCTUYECKHE XapaKTePUCTHKU
CTaTUCTUKH psiia HaOIr01aeMBbIX TAaHHBIX
IlpakTHyeckasi pabora 1 1,2
Tema 10.6. Coneprxanue yueOHOro MaTepuasa 2 1,2
Jlormueckue Jlornueckue onepanuu. [IpumMenenue nuarpamMmm
orepanuu Olinepa—BeHHa a1 pelIeHHEe  TEOpPETUKO-
C MHOXECTBaMH MHOKECTBEHHBIX  33Jlady  NpodeccroHalbHOMN
HaNpaBJICHHOCTH, 33/1a4 MH(POPMATHKHU U IPYTUX
y4eOHBIX TUCIUIUIMH U JUISl ONMCAHUS PealbHbIX
MPOLECCOB U SIBICHUI
IlpakTHyeckasi pabora 1 1,2
Tewma 10.7. Coneprxkanne y4eOHOT0 MaTepurasa 2 1,2
Pemenue 3anau [IpuMeHeHHE  M3Y4YEHHBIX  MaTEMaTUYECKHUX
MaTeMaTH4eCKOTo (akTOB K peHIeHHIO 3aJad U3  Pa3InyHbIX
[IpaKTUKyMa o0yacTeil HayKH U pealbHOM KU3HU
IlpakTHyeckasi pabora 2 1,2
KonTtposnbHast pabora no pazneny 10
IIpome:kyTouHAasi aTTeCcTAMS 10
Bcero: 322
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3. YCJOBUSI PEAJIM3AIIMM TIPOTPAMMBI YUEBHOU
JUCIHUIIVIMHBI YII.11 MATEMATHKA

3.1. MarepuajbHO-TeXHHYECKOE o0ecnevueHmne
Peanuzammss mporpaMMbl IHCHMIUIMHBEL TpeOyeT Hamu4us Yy4eOHOTo
KaOWHeTa MaTeMaTHUKH.
TexHudeckue cpeacTra 00ydeHUs:
—  KOMIUICKT YepTEKHOT0 000pYAOBaHHUS M MIPUCIIOCOOTCHHIA ISl IIKOIBHON
JIOCKH (TPEYTOJbHUK, TPAHCIIOPTHUP, IUPKYJIb, TUHEHUKA);
—  MOJIeNH ISl M3Y4YEHUsS TeOMETpHUeCKuX (uUryp (4acTu LEJOTO Ha Kpyre,
TPUTOHOMETPUUECKHUI KPYT, CTEPEOMETPUUIECKHI HAOOP, HAOOPHI TEOMETPUIECCKUX
Mojeniel U GUryp ¢ pa3BepTKOM).

3.2. HndopmanmnoHHoe odecnieueHue 00yueHuUs
[lepeueHb y4yeOHBIX W3JAHUN, WHTEPHET - PECYpPCOB, JOMOJHUTEIBLHOU
JUTEPaTYPHI.

OcCHOBHBIC HCTOYHUKH:

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

2. Marematuka: anreOpa W Hayajga MaTEMaTHYECKOTO aHaju3a,
reometpus. ['eometpus. 10-11 kaccel : yueb. nmst 061meodpa3oBar. OpraHu3aiui :
6a3oBeiii U yrayon. yposuu / [JI. C. Aranacsn u ap.]. — 9-¢ m3n. — M. :
IIpocBemenune, 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 :
WznarensctBo FOpaiit, 2024. — 450 ¢. — (IIpodeccronansuoe oOpa3oBanue). —
ISBN 978-5-9916-6372-4. — Texkct : 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 //  OOpa3oBatenbHas tiatgopma 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 IPOHOCCCC TIPOBCACHUSA IMPAKTHYCCKHUX

3aHATUA W J1a0OpaTOpHBIX padoT,

TECTUPOBAHUS,

a TakKKC 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
aHaigW3za U unTepnperanuu | Temsr 2.1- 2.7, 2.8 Il-o/c, | Marematnyeckuit 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 sHanus | 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, | Temwr 2.1- 2.7, 2.8 II-o/c, | MaTemaTnueckuii TUKTaHT
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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