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1. OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIUIIJINHBI

«MareMaTukKa»

1.1. Mecto mucuuniunbl B cTpykrype OII CITIO

O6mieoOpazoBaTeabHas JTUCHUTUTUHA «MaremaTtuka SIBJISIETCS
00s13aTeIbHOM ~ YacThI0  00IIe00pa30BaTENIBHOTO  IUKJIA  00pa30BaTEebHON
nporpaMmMmbl B cootBeTcTBUM ¢ DPI'OC CIIO mno cnemumansHoctn 34.02.01
«CecTpuHCKOE AEIION.

1. 2. Henau u miianupyemblie pe3yJbTaThl OCBOCHHS AUCHUIIIUHBI:

1.2.1 Heab A CHMILIIMHBI

Conepxxanue MpOrpaMMBbl 001eo06pa3zoBaTeIbHOM JTCITUTLIAHBI
«MaremaTuka» HampaBiI€HO Ha JOCTIKEHHE pe3yJbTaTOB €€ H3yYeHHUs
B cootBeTcTBUM ¢ TpeboBanusimu DPI'OC COO c¢ yuerom npodeccuoHanbHON
HanpasieHHoctu PI'OC CIIO. IlpuoputeTHbiMH LETSIMU OOYYEHUSI MaTEMaTHKE
Ha 0a30BOM YPOBHE SIBJISIIOTCSI:

dbopMupoBaHUE IIEHTPATBLHBIX MAaTEMAaTUYECKUX TOHSTHHA (YHCIIO, BEINYWHA,
reoMeTpudeckas Qurypa, nepeMeHHasi, BEpOSITHOCTh, QyHKIIHS), 00eCTIeUnBarOIINX
NPEEMCTBEHHOCTh W TEPCIEKTUBHOCTh ~ MaTeMaTHYeCKOro  oOpa3oBaHMS
00yJarOIIMXCS;

MOJIBEJICHHE OO0YYarIIMXCs Ha JOCTYIHOM JIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3 MATEMATHKH M OKPYKAIOMIETO0 MHUpa, IMOHUMaHWE MaTEeMaTHUKH
KaK 4acTu 00Iel KyJIbTyphl UeTIOBEYECTBA;

pPa3BUTHE HMHTEIUICKTYIBHBIX M TBOPYECKUX CITOCOOHOCTEH OOydJaroIImXcCs,
MO3HABATENILHON  aKTUBHOCTHU, HWCCJIEAOBATEIbCKUX  YMEHUN, KPUTUYHOCTH
MBIIIJICHUS, UHTEPECca K U3YUCHUIO MaTEMATUKH;

dbopmupoBanre GYHKIIMOHATHEHON MaTEMaTHIECKON TPAaMOTHOCTH: YMEHUS
pacno3HaBaTh MATEMATHUYECKUE aCTIEKThI B pealIbHBIX KU3HEHHBIX CUTYAIIHUSIX
Y TIPW U3YYCHUHU JPYTUX TUCIUTIINH, TPOSBICHUS 3aBUCUMOCTEH

¥ 3aKOHOMEPHOCTEH, (POPMYyIUPOBATH UX HA SA3BIKE MATEMATHUKH U CO3/1aBaTh



MaTeMaTH4YE€CKUE MOJICTIN, MPUMEHSITh OCBOCHHBIN MaTEMAaTUYECKUH anmnapar
JUTSL PEIICHUS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, 3a]1a4 MpoQecCcroHaIbHON
NEeATEeNIbHOCTH, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YIbTaThI.

1.2.2. Ilnanupyempbie pe3ysbTaTbl OCBOCHUS 001Ie00pa30oBaTeIbLHOM
aUcIUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mme kommerennuu (naiee — OK) u npodeccnoHaibHbIE KOMIIETEHITUN
(manee — I[1IK) ®I'OC CIIO B COOTHECEHUU C JIUYHOCTHBIMHU, METAIPEAMETHBIMU
U TPEIMETHBIMH pe3yibTaTaMu o0yueHus O0a3oBoro ypoBHs (mamee — I1PO)
®I'OC COO npexncraBieHsl B TAOIULE:

Konx n HaumeHnoBanue
(popmupyemsbIx Pe3yabTaThl 00yueHus
KOMIIeTEeHIHI
Ooume JucnunjanHapHbie

OK O01. Beibupars | JImuHOCTHBIE [1PG1. Bnanenune METOIaMU

CIOCOOBI  peIICHUs! | pe3yJbTaThl JOJKHBI JI0Ka3aTeNNbCTB, AJITOPUTMaMHU PpELICHUS

3a1a4y OTpaxkaTb 3ajady; yMEHHE (dhopMynupoBarthb

npodecCuOHATBLHON B 4YaCTU: TPYJOBOIrO ornpezeneHus, aKCHOMBI

JeSITeIbHOCTH BOCIIMTAHUS: U TEOPEMBbI, MPUMEHSTh WX, MPOBOAUTH

IIPUMEHUTEIBHO - TOTOBHOCTb K JIOKa3aTeNbHbIE PACCYKICHUS B XOJE

K pa3IUYHBIM | TPydy,  OCO3HAaHHE pellIeHus 3a1ay;

KOHTEKCTam LIEHHOCTHU ITP62. YMeHue onepupoBaTh NOHATUSIMU:
MacTepCTBa, CTeNeHb  4ucia, Jorapupm  yucna;
Tpyzaomooue; yMEHHE BBIIIOJIHATh BBIUHCIICHUE
- TOTOBHOCTh K 3HaYeHUI
AKTUBHOM U 1npeoOpazoBaHMs  BBIPAXKEHUH  CO
JESITEIbHOCTH CTEHICHIMU u norapudmami,
TEXHOJIOTUYECKOU U npeoOpa3oBaHusl APOOHO-PATMOHATBHBIX
COLMAJIBHOM BBIPAKEHHUI;
HaIIPaBJIECHHOCTH, ITP63. YMeHue onepupoBaTh NOHATUAMHU:
CIIOCOOHOCTh paloHalbHbIE, UppalMOHAJIbHBIE,
WHULMUPOBATh, [10Ka3aTeNbHbIE, CTEIICHHBIE,
IUIAHUPOBATD norapudmuueckue,
U CaMOCTOSITENILHO TPUTOHOMETPUUECKUE  YPABHEHHUS MU
BBIMIOJHATh ~ TaKylo HEPAaBEHCTBA, UX CUCTEMBI;
JIeSATEIbHOCTD; ITP64. YMeHnue onepupoBaTh NOHATUIMU:
- HWHTEpEC K byHKIMsI,  HEmpepblBHAas  (QYHKIHS,
paznu4HbEIM  cepam MpOU3BOAHAS, nepBooOpazHasi,
npodeccCuoHaIbHON ONpeeICHHbIN WHTErpal; YMEHHE
JESATEIIBHOCTH. HaXOAUTh INPOU3BOAHBIE 3IIEMEHTapPHBIX
MertanpenmeTHbIe byHKIHH, HCIIOJIB3YSI CIIPABOYHBIE
pe3yNbTaThl JOJKHBI MaTepHabl; UCCIEN0BAaTh B MPOCTEUIINX
OTpaXkaTh: cly4asiX (QYHKIMM Ha MOHOTOHHOCTbD,
OBnanenue HaXOAUTh HauOoIbIIIe
YHUBEPCATbHBIMU M HauMEHbUIME 3Ha4YeHUs (QyHKUIH;
y4eOHBIMH CTpOUTh TpaUKH  MHOTOWIEHOB C
M03HABATEJIbHBIMU HCIIOJIb30BaHNEM anmnapara
JEUCTBUSIMMU: MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHSAThH




a) 0a3oBbIe
JIOTHYECKHE
JEUCTBUSA:

- CaMOCTOSATEIbHO
dbopmynupoBaTh

U aKTyaJlu3UpOoBaTh
npobiemy,
paccmaTpuBaTh

€€ BCECTOPOHHE;

- YCTaHABIIMBATh
CYLIECTBEHHBIN
pU3HAK

WIA OCHOBaHUS IS
CpaBHEHHMS,
KIaccupuKauu

1 0000IIEeHM,

- OMpenensaTh UeNH
JESITCIIbHOCTH,
3a/laBaTh MapaMeTphl
U KPUTCPpUHU  UX

JOCTUKECHUS,;

- BBISIBIIATH
3aKOHOMEPHOCTH U
IIPOTUBOPEYUS

B paccMaTpUBaeMbIX
SIBJICHUAX

- BHOCHUTh
KOPPEKTHUBBI B
JIeSITeIIbHOCTb,
OLICHUBATh
COOTBETCTBUE
pe3yJIbTaTOB LIEJISIM,
OLICHUBATh PHUCKH
MOCJIENCTBUN
JIeSITeIIbHOCTH
0)0a30BbIC
HCCICA0BATCILCKUE
JIIEUCTBHUS:

- BIIaJICTh HaBBIKAMH
y4eOHO-
HCCIIeI0BAaTEIbCKOM
u IIPOEKTHOM
JIeSITeIIbHOCTH,
HaBBEIKAMH
paspenieHus
npo0em;

- BBISIBJIATE
MPUYUHHO-
CIICICTBCHHEIC CBS3U
U aKTyaJu3upOBaTh
3a/1a4y, BBIBUIAThH
TUNOTE3Y

IIPOM3BOJHYIO TpU  PELIECHUU
Ha  JIBWXKEHHE;  pelarh
OpUEHTUPOBAHHBIE 3a/1a4u
Ha  HauOojplmIME M  HAUMEHbIINE
3HaUeHWs, Ha  HAXO0XKJIEHUE IIyTH,
CKOpPOCTHU M YCKOPEHHS;

[TP65. YMenue onepupoBaTh MOHATUSMU:
panMoHanbHas (YHKLUSA, IOKa3aTenbHas

3a1a4
MPAKTHKO-

byHKIHA, CTETICHHAs byHKIMA,
norapudmMudeckas dbyHKIHS,
TPUTOHOMETPHUYECKHUE ¢byHKIMY,
obpatHbie (GYHKIMH, YMEHHE CTPOHUTH
rpaduku U3Y4YEHHBIX (byHKUIUH,

UCMONb30BaTh TIpadUKU NpU HU3YYEHUU
IPOLIECCOB ¥ 3aBUCUMOCTEH, IIpU
peleHnH 3aJad U3 Jpyrux y4deOHbIX
IIPEAMETOB U 3aJa4 U3 PEAJIbHOU JKU3HHU;

BBIp@XaTh  (QOpMyJlaMH  3aBUCUMOCTH
MEXTy BEIUYNHAMU,
[IP66. VYwmenue pemaTh TEKCTOBBIE

3aJ]aud Pa3HbIX THUIOB (B TOM 4YHCIE Ha
MMPOLCHTHI, 10JIM U 4YaCTH, HA JBUKCHUC,
paboTy, CTOMMOCTH TOBAapOB M YCIYT,
HaJIOTH, 3aJ]aud M3 00JIaCTU YIpaBlICHUs
JUYHBIMH M CEeMEeHHBIMH (PUHAHCAMM);

COCTaBJIATh  BBIPAXKEHUSA, YypaBHEHMS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHIO
3aJa4H, HCCIIEI0BATh IIOJIy4YE€HHOE
pelieHue 51 OLICHUBATh

MPaBIONIOI00HOCTh PE3yIbTaTOB;

[TP67. YMeHnue onepupoBaTh MOHATUAMHU:
cpenHee  apudMeTHUYECKOoe, MeauaHa,
HauOoJplllee M HaUMEHblIee 3HAYCHU,
pa3max, THCTIepCHS, CTaHJapTHOE
OTKJIOHEHHE YHCIOBOr0 Habopa; yMeHue
U3BJICKATh, MHTEPIPETHPOBATH
UHPOpPMALIMIO,  NPEACTAaBICHHYIO B
TabNMMIaX, Ha JaUarpaMmax, rpadukax,
OTP@KAIOIIYI0  CBOWCTBA  pEAlbHBIX
NPOIIECCOB W SIBJICHHUH; TPEICTABIISATH
uHGOPMAIIMI0O C TIOMOIIbIO TaONHIl U
JarpaMM; UCCIIEOBaTh CTaTHCTUYECKHE
JTaHHBIE, B TOM qucie
C IpUMEHEHHEM TpaUIeCKUX METO/IOB U
AJIEKTPOHHBIX CPEJICTB;

I1P68. YMeHue oneprpoBaTh NOHATUSMHU:

CIIy4alHbIN OIIBIT
U Cly4ailHOe COObITHE, BEPOSTHOCTH
CIIy4aiiHOTrO coOBITHS; yMEHHE
BBIUUCIISTh BEPOSITHOCTH c

HCIONIb30BaHUEM TpaUUECKUX METOIOB;
MPUMEHATh  (POPMYJIBI  CIIOKEHHSI |




ee pelieHus,
HaXOIWTh
apryMeHTbI

JUI  T0Ka3aTeabCTBa
CBOUX YTBEPXKJICHMUIA,
3a[]aBaTh IapaMeTphl
U KpUTEPUH
pelIeHus;

- aHaJIN3UPOBATh
IIOJIy4YEHHBIE B XOJE
pelieHus 3a1a4u
pe3yJbTarThl,
KPUTHYECKU
OLICHUBATH

UX JOCTOBEPHOCTb,
IIPOrHO3HPOBATH
WU3MEHEHUE

B HOBBIX YCJIOBHUSX;
paspabaTbIBaTh IUIaH
perieHus npoOiIeMbl
C Y4YEeTOM aHaJn3a
UMEIOLTUXCS
MaTepUaIbHbIX

U HeMmaTepuaIbHBIX
pecypcos;

- YMETb MEpPEHOCUTH
3HAHUSA B
M03HABATEJIbHYIO

u IIPAKTHUYECKYIO
obnactu
KU3HEJEATEIbHOCTH;
- YMETb
MHTETPUPOBATH
3HaHHUS U3 PAa3HBIX
IIPEIMETHBIX
o0OJacTei;

- BBIIBUIATH HOBBIE
uaeu,  Impeiarathb
OpUT'MHAJIbHBIE
MOJIXO/Ibl U PELICHUS

YMHOXEHUSA BEPOSITHOCTEM,
KOMOWHATOpHBIC (DAKTHI ¥ POPMYIIBI TIPU
pELIEHNN 3a/1a4; OLIEHUBATh BEPOSITHOCTH
peanbHbIX COOBITHIA; 3HaKOMCTBO
CO CIly4ailHBIMH BEIUYMHAMH;, YMEHUE
IPUBOAUTH IIPUMEPHI POSBICHUS 3aKOHA
OONBIIMX ~ YHUCEN B MIPUPOIHBIX
1 OOILLIECTBEHHBIX SIBIICHUSX;

[TP6Y. YMenue onepupoBaTh MOHATUAMU:

TOYKa, npsiMas, IUIOCKOCTb,
MPOCTPAHCTBO, JIBYI'pPaHHbBIN yrod,
CKpEIIMBAIOIIUECS MpsIMbIE,

[apaJUIEIbHOCTh U MEPIIEHIUKYJIIPHOCTD
IIPSIMBIX
U IUIOCKOCTEH, YroJl MEXAY IPsIMBbIMU,

yroJ MEXKTY MpAMOi
5 IUIOCKOCTBIO, yroma MEXIY
MJIOCKOCTSIMHU, PACCTOSTHUE OT TOYKH JI0
MJIOCKOCTH, paccrosiHue MEXIY
MPSMBIMY, paccrosHue MEXIY

IJIOCKOCTSIMU; YMEHUE UCIIOJIB30BATh IIPU
pelleHnn 3a/Jay H3y4YeHHble (aKThl H

TEOpPEeMBbI IUIAaHUMETPHH; yMeHue
OIICHUBATh pasmepsl 00BEKTOB
OKPY’KaIoLIero Mupa;

I1P610. YmMmenue OIepupoOBaTh
MOHATUSIMH: MHOTOTPAaHHHUK, CEUYECHUE
MHOTOTpaHHMKa, KyO, Mapaienenumnen,
npu3Ma, nupamua, ¢urypa u
MOBEPXHOCTh  BpAIICHUS,  LWJIAHJP,
KOHyC, mmap, ctepa, ceueHus Gurypsl
BpAalIeHUs, IUIOCKOCTh,  KacaloIasics

cbhepsl, IWIMHApPA, KOHYca, IUIOMIA/lb
MMOBEPXHOCTH MU PAMH/IBI, MIPHU3MBIL,
KOHyca, UWIHHIpa, IUIomaab cdepsl,

00beM KyOa, IPSIMOYTOJIBHOTO
napajiesienunena, MUpaMHubl, MPU3MBI,
IIMHApPa, KOHyca, IIapa; yMEHHe
n300paxkaThb MHOT'OI'PaHHHUKH

W TIOBEPXHOCTH BpAIEHUs, WX CEUCHHS
OT PpPYKH, C TOMOIIBI YEPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CPE/ICTB;
YMEHUE paclo3HaBaTb CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE pPACIO3HABATh
MIpaBUJIbHbIE MHOTOTPAHHUKH;

[1P611 Ymenue ONEpUPOBATH
MOHATUSIMU: JBUYKEHUE
B IPOCTPAHCTBE, IMOJ0OHBIE (QUIYpHl B
MIPOCTPAHCTBE; UCIOJIb30BaTh OTHOIIIEHUE
TJIOMIAJIe TOBEPXHOCTEH U 00BEMOB
Mo0OHBIX (PUTYp MPHU PELICHUH 3a/1a4;
[1P612. YmMenue BBIYUCIIATh




r€OMETPUYECKHE  BEJIMYMHBI  (JJIMHA,
yroa, IUIOmags, 00BeM,  IJIOLIAJb
MOBEPXHOCTH), HCIONb3Ysl H3YUYEHHBIE
(GhOpPMYJITBI B METO/THI,

I1P613. Ymenue OTIepPUPOBATH
MOHATUSAMU: TPSIMOYIOJIbHAsE CHCTEMA
KOOPJIMHAT, KOOPJIMHATHI TOYKU, BEKTOP,
KOOPJIMHATHI BEKTOpA, CKaJIIPHOE
MPOU3BEJICHUE, YIOJI MEXIY BEKTOpamu,
CyMMa BEKTOpOB, IIPOU3BEIEHUE BEKTOpA
Ha YUCJIO; HAXOAUTh C MOMOILBIO
M3YYEHHBIX bopmyn KOOPJIMHATHI
CepeIHbl OTPE3Ka, PACCTOSIHUE MEXIY
JIBYMsI TOUKaMU;

[1PG14. Ymenue BbIOMpaTh MOIXOASIINAN
W3yYEHHBII METO/T
U1 pelIeHus pacro3HaBaTh
MaTeMaTHYECKHe (bakTbI
Y MaTeMaTHYeCKUE MOJEIIN B IPUPOAHBIX
u 0O0IIIECTBEHHBIX SIBJICHUSIX, B
HCKYCCTBE; YMEHHUE MPUBOIUTH MPUMEPHI
MaTE€MaTHYECKUX OTKPBITUH POCCHICKON
1 MUPOBOM MaTeMaTHYECKOM HAyKH

3aJauH,

OK 02. Hcnonp3oBath
COBpPEMEHHBIE CpEACTBA

MOWCKa, aHajgW3a u
HMHTEPIPETAINH
nHpopManuu, u
nH(pOPMAIMOHHbIE
TEXHOJIOTHH JUTS
BBITIOJTHEHHUSI 3a1a4
npodecCuoHaTbHOM
JeSITeIbHOCTH

JImgyHOCTHEBIE
pe3yabTaThl JAOJKHBI
OoTpakaTb B YacTH:
LIEHHOCTU HAy4YHOI'O
MO3HAHUSA:
-chOpMUPOBAaHHOCTH
MHUPOBO33PCHUSI,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA
HayKH "
0011IeCTBEHHOM
MPaKTUKH,
OCHOBAHHOTO

Ha JMajore KyJabTyp,
CIOCOOCTBYIOIIETO
OCO3HAHHIO  CBOECTO
MecTa B
MTOJIUKYJIBTYPHOM
MHUpE;
MeranpeameTHbie
pe3yabTaThl JAOJKHBI
OTpaxaTh:
OsBiagcHue
YHUBEpCATbHBIMHU
y4eOHBIMU
MMO3HABATEIILHEIMH
JIECTBUSIMU

B) paboTa c

[1PG1. Biagenune METOIaMU
JI0Ka3aTeNNbCTB, AITOPUTMAMHU PELICHUS
3ajady; yMEHue (bopMyIMpoBaTH
onpezeneHus, aKCHOMBI
U TEOPEMBI, NPUMEHATh WX, NPOBOAUTH
JIOKa3aTeNbHbIE PAcCyXIEHUS B XOZE
peleHus 3a1a4;

[1P62. YMeHnue onepupoBaTh MOHATUAMU:
CTENEHb  4ucia, JiorapupM  YHUCIa;
yMEHHE BBIIIOJIHATh BBIYHCIICHUE
3HAYECHUU

U TnpeoOpazoBaHMs  BBIPAXEHUH  CO
CTENeHSIMU u norapudmamu,
npeoOpa3oBaHusi APOOHO-PATUOHATBHBIX
BBIPAKCHUII;

[TP63. YMeHnue onepupoBaTh MOHATUAMHU:

panroOHAIbHEIE, HppalOHAIIBHEIE,
[I0Ka3aTeNbHbIE, CTEIICHHBIE,
Jorapudmuyueckue,

TPUTOHOMETPUUYECKUE  YPABHEHHS WU

HEPABEHCTBA, UX CUCTEMBI;

[1P64. YMeHnue onepupoBaTh MOHATUAMU:
byHKIMs,  HempepbiBHAs  (QyHKUUSA,
IIPOU3BOIHAS, nepBooOpasHas,
ONpEENICHHbI  UHTErpajl;  yMEHHUe
HaxXOAWUTh INPOM3BOAHBIE 3JIEMEHTapHBIX
GyHKIUE,  UCHOJB3ys  CHpPaBOYHbBIE
MaTepHabl; UCCIEN0BAaTh B MPOCTEUIINX
ciyyasiX (QYHKIMM Ha MOHOTOHHOCTD,




uHpopManuei:

- BJIQJIETh HaBbIKAMU
MOJTyYeHUs
nHpopManuun3
HUCTOYHUKOB Pa3HbBIX
THUIIOB,
CaMOCTOSITENTEHO
OCYIIECTBIISATH
TIOUCK, aHaIu3,
CUCTeMAaTU3alUION
MHTEPIPETALHIO
uHpopmaruu
pa3IMYHBIX
dhopm
NIPEJCTABICHHUS;

- CO3/1aBaTh TEKCTHI B
pa3IMYHBIX
dbopmaTtax c yderom
HA3HAYCHUS
uH(popManuu u
LIEJIEBOM ayUTOPHH,
BbIOUpas
ONTUMAJIHHYIO
dbopmy
IIPeCTaBICHUS

U BU3yalIH3allly;

- OLIEHUBATh
JIOCTOBEPHOCTb,
JETUTUMHOCTD
uH(popManuuy, ee
COOTBETCTBUE
MTPABOBBIMU
MOpaJIbHO-
THYECKUM HOpMaM;
- UCIIOJIb30BaTh
CpeacTBa
UH(GOPMALIMOHHBIXH
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B
peleHnH
KOTHUTHUBHBIX,
KOMMYHHKAaTHBHBIXH
OpraHMU3aIMOHHBIX
3aa4 C
co0JII0ICHNEM
TpeboBaHU
SPrOHOMHUKH,
TEXHHUKHU
0€30ITacHOCTH,
TUTUEHBI,
pecypcocbepexeHus,
ITPABOBBIXH

BUJIOBHU

HaXOJNUTh HanOOJIBIIINE
W HaWMEHBIIWEC 3HA4YCHUS (DYHKIIHIA;
CTPOUTh TpaduKd  MHOTOUJICHOB C
HCIIOJIb30BaHUEM amnmapara
MaTEMaTHYECKOTO aHaIu3a; NPUMEHSTh
MPOU3BOJIHYIO TPU  PEIICHUW  3ajad
HA  JBUKCHHE, pemarh  MPaKTHKO-
OpPHUEHTUPOBAHHBIC 3a7a41
Ha  HauOoJbIIME W  HaWMMEHBIIIHE
3HAYCHUS, Ha  HAXOXKJICHUE  IIyTH,

CKOPOCTH U YCKOPEHUS;
[TPGS. YMmenue onepupoBaTh MOHATUSIMH:
panuoHanbHast (YHKLUS, NOKa3aTeiabHas

byHKIHS, CTereHHas byHKIMS,
JorapupmMuyecKas byHKIMA,
TPUTOHOMETPHUUYECKHUE ¢GyHKIHUN,
oOpaTHble (YHKLIUH; YMEHHE CTPOUTh
rpaduxu M3YYEHHBIX GbyHKIUH,

UCIIONb30BaTh TpaduKd TpPHU HU3YYCHUU
MpPOIECCOB W 3aBUCUMOCTEH, MpH
pelleHny 3a1ad W3 APYTux y4eOHBIX
MPEIMETOB M 3a/1a4 U3 PEaJbHON JKU3HU,

BbIpaXaTh  (OopMyJlaMH  3aBHCHMOCTH
MEX/ly BEJIMYMHAMY;
[IP66. VYmeHue pemarb TEKCTOBBIE

3aJjaud pa3HbIX TUIIOB (B TOM YHUCIE Ha
IIPOLIEHTHI, JOJIU U 4YacTH, Ha JBUKECHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYT,
HAJIOTH, 33J]a4d U3 00JIaCTH yNpaBJICHUS
JUYHBIMH M CEMEWHbIMU (PHHAHCAMH);

COCTaBJIATH BBIPAKCHUA, YpaBHCHU,
HCPAaBCHCTBA U UX CHUCTCMBI 110 YCJIOBUIO
3aJa4u, HUCCICI0BATh MMOJIYYCHHOC
pemicHuc u OLICHUBATh

IPaBONOI00HOCTh PE3yJIbTAaTOB;

[1P67. YMeHnue onepupoBaTh NOHATUSIMU:
cpenHee  apupMeTHYECKOe, MEJHMaHa,
HauOoJbIlllee U HaUMEHbIlee 3HAYCHMUS,
pa3Max, aucrepcus, CTaHJIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yMeHue
U3BJIEKATb, UHTEPIPETUPOBATH
uHpopmanuio, MPEJCTaBICHHYIO B
TabauIax, Ha JuarpaMmax, rpadukax,
OTpaXarolllyl0  CBOMCTBAa  peajbHbIX
IIPOLIECCOB U  SIBJICHUM; TPEACTABIATH
MH(pOpMaLlMI0O C TIOMOIIbIO TaONMIl U
JyarpamMM; UCCIIE0BaTh CTaTUCTUYECKHE
JTaHHbBIE, B TOM 4qucIe
C IpUMEHEeHHEM I'paUueCcKUX METO/I0B U
AIIEKTPOHHBIX CPEJCTB;

[TP68. YMeHnue onepupoBaTh MOHATUAMU:
CIIy4yalHBIN OTIBIT




ATUYCCKUX HOPM,
HOPM
MH(POPMALIMOHHOM
0C30ITaCHOCTH

U chy4aiiHoe coObITHE, BEpOATHOCTh
CIIy4aiiHOrO coObITHS; yMeHHe
BBIYUCIISITh BEPOATHOCTb c
UCIIOJIb30BaHUEM TpaUUECKUX METOJIOB;
OpUMEHATh  (QOPMYJIBI  CIOXKEHHS U
YMHOKEHUS BEPOATHOCTEM,
KOMOUHATOpHbIE (DaKkThl U (HOPMYJIBI TIPU
pEIIEeHNH 3a/1a4; OLIEHUBATh BEPOSITHOCTH
peasIbHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4yallHBIMU BeJIMYHMHAMHU; yMEHUE
IIPUBOJUTH IPUMEPHI ITPOSBIICHUS 3aKOHA
00BIINX qucel B MIPUPOIHBIX
U OOILIECTBEHHBIX SIBIICHUIX;

[TPG9. YMmenue onepupoBaTh MOHATUSIMH:

TOYKa, npsimas, IJIOCKOCTB,
IIPOCTPAHCTBO, JIBYTPaHHBIA  YIOI,
CKpEIIHBAIOIINECS IpsIMBIE,
NapajuIeIbHOCTh U MEPIEHIUKYJISIPHOCTD
IIPSIMBIX

U IUIOCKOCTEH, Yroia Mexay HpsSMbIMH,
yroin MEXIY psIMON
u IJI0CKOCTBIO, yroin MEXIy

IJIOCKOCTAMHU, PaCCTOAHUC OT TOYKHU
0 IIJIOCKOCTH, pacCTosAHHUC MCXKOY
MpAMBbIMH, pacCcTodaHuc MCKOAY
IIJIOCKOCTAMU, YMCHHE UCIIOJIB30BaTh IIpU
pemieHrun 3a71a4 HU3YYCHHBIC (I)&KTBI u

TEOPEMBI IUTAHUMETPHH; yMEHHE
OLICHUBATh pa3Mepsl 00BEKTOB
OKpY’KaroLIero Mupa;

I1P610. YMeHHe  omepupoBaThb

MOHSITHSMH: MHOTOTPDAaHHUK, CCEYCHHC
MHOTOTpaHHHKa, KyO, Mapalielenumnes,
npu3ma, NUpaMuaa, ¢durypa u
MOBEPXHOCTh  BpallleHUs,  LWIHHID,
KOHyC, Imap, cdepa, cedeHus (GUrypbl
BpallleHUsl, IJIOCKOCTh,  Kacaromascs
cheprl, mMWIMHIpPA, KOHYyCa, IUIOMIAIb

MOBEPXHOCTH  NHUPAMUJbI,  MPHU3MBI,
KOHyca, UWIMHJIpa, IUIoWaab cdepsl,
o0BbeM Kyo0a, IIPSIMOYTOJIBHOTO

napajuiefienunes1a, NUupaMuibl, MPU3MBI,
WIMHApPa, KOHyca, Iapa; yMEHue
n300paxarb MHOTOTPaHHUKHU
U TIOBEPXHOCTH BPAILLEHUS, X CEUEHUs
OT pYyKH, C TIOMOIIbIO YEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEJNCTB;
YMEHHE pAaclo3HaBaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH
[IPaBUJIbHbIE MHOTOI'PaHHUKY;

I1P611 YMeHue OIEpPUPOBATH
TOHSATHSIMH: JIBUKECHHE




B NPOCTPAHCTBE, MOAOOHBIE (UTYpHI B
IPOCTPAHCTBE; HCIIOIb30BATh OTHOLICHHUE
Iomaae mnoBepxHOCTel U 00BEMOB
MOA0OHBIX (DUTYp TP PEIICHUH 3a/1a4;

I1P612. Ymenue BBIYHCIIATH
reOMETPUUECKUE  BEIWYHMHBI  (JUIHMHA,
yroia, TIUIomags, O00BeM,  IJIOUIAJb
MOBEPXHOCTH), HCHOJIB3Yysd HW3yYCHHbIE
(bOpMyIIbI U METO/IBI;

[1P613. YMenne OTICpUPOBATH
MOHSITUSIMH: TPSMOYTOJIbHAs — CHCTEMa
KOOpJAWHAT, KOOPJIUHATHI TOYKH, BEKTOP,
KOOPJIUHATHI BEKTOPA, CKaJsipHOE

MPOU3BEJICHNE, YTOJ MEXIY BEKTOpPaMH,
CyMMa BEKTOpOB, IIPOU3BEIACHUE BEKTOpa
Ha 4YHCJIO; HAXOJUTh C IIOMOIIBIO
M3YUYEHHBIX bopmyn KOOPJIMHATHI
CepeMHbl OTPE3Ka, PACCTOSTHUE MEXITy
JIBYMsI TOUKaMHU;

[1P614. Ymenue BoIOMpaTh MOAXOISAIITHI

H3quHHLII>'I METOA
IJi1 peIICHUA 3aJadd, pacCliO3HaBaTb
MAaTeMaTHU4CCKUC (paKTBI

Y MaT€MAaTHYECKUE MOJIENIN B IPUPOJIHBIX
51 OO0IIECTBEHHBIX ABJICHUSX, B
HCKYCCTBE; YMEHHE NMPUBOIUTH MPHUMEPHI
MaTE€MaTHYECKUX OTKPBITUH POCCUMCKON
Y MHUPOBOM MaTEMAaTHYECKOM HAYKH

OK 03. IlnanupoBaTh

u peann30BhIBATH
COOCTBEHHOE
npo¢ecCuoHAIBHOE

u JMYHOCTHOE
pa3BuTHE,
PEeaNPUHIMATEIbCKYIO
JeSITeTHHOCTD

B IpodecCHOHATBLHON
chepe, UCHOIB30BATH
3HAHUS

o MPaBOBOM 51
(uHaHCOBOMH
TPaMOTHOCTH B

PA3JINYIHBIX )KU3HCHHBIX
CUTyalusx

JInuaoCTHBIC
pe3yabTaThl JTOJDKHBI
OTpaxkaTb

B YaCcTHU: JTyXOBHO-
HPABCTBEHHOTO
BOCITMTAHUS:
c(hopMUPOBAHHOCTH
HPABCTBEHHOT'O
CO3HaHU,
TUYECKOTO
ITOBEICHMUS;

- CIIOCOOHOCTH
OIICHUBATh
CUTYaIIUIO u
MPUHUMATH
OCO3HaHHBIC
pelIeHus,
OpPUEHTHUPYSICH Ha
MOpaIbHO-
HPaBCTBEHHBIE
HOPMBI U IIEHHOCTH;

- OCO3HAHHUE
JUYHOI'O BKJIaJa B

I1P61. Bnangenune METOJaMU
JI0Ka3aTeIbCTB, AIrOPUTMAMM pPELICHUS
3ajay; yMEHue (dbopmynaHpoBaTh
olpeieNeHus, aKCHOMBI
U TEOPEMBI, NPUMEHSTh WX, MPOBOAUTH
JIOKa3aTebHBIE PACCY)XKICHHS B XOJe
peleHus 3a1a4;

[1P64. YMenue onepupoBaTh NOHATUSMU:
¢byHKIMsA,  HempepblBHAs  (QyHKLUS,
MIPOU3BOIHAS, nepBooOpasHasi,
ONpEeNeIeHHbId  MHTerpajl;  yMEHHue
HAXOJUTh TIPOM3BOJHBIE DJIEMEHTAPHBIX
GyHKUMH,  HMCIONB3ys  CIIPaBOYHBIE
MaTepHaJIbl; UCCIIEOBATh B MPOCTEHUIITIX
ciydasx (YHKUMH Ha MOHOTOHHOCTB,

HaXOIUTh HanOOJIBIIINE
W HauMEHbIINE 3HAa4YeHUS (QYyHKIH;
CTpOUTHh TpaUKd  MHOTOUWICHOB  C
KCITOJIb30BaHUEM anmnapara

MAaTEMaTUYCCKOTO aHalln3a; IMPUMCHATH

MNpOU3BOAHYIO IIpU  PCIICHHUU  3aaad
Ha JBHKXCHHC, peuaTtb IMPAKTHUKO-
OpPUCHTHUPOBAHHBIC 3aJa4uun
Ha HauOOJIbIINE )41 HaAaNMMCHBIINC




IIOCTPOEHUE
YCTOHYUBOTO
Oymymiero;

- OTBETCTBEHHOE
OTHOIIIEHUE K CBOMM
pOIUTENSIM

u (M)  JIpyrum
YJIeHaM CeMbH,

CO3JJaHUI0 CEMbHM Ha
OCHOBE OCO3HAaHHOTO
PUHSTHS
IEHHOCTEHN
CEMEMHON XU3HU B
COOTBETCTBUU c
TPaIUUIMU
HapoaoB Poccuu;
MeranpeameTHbie
pe3yabTaThl JTOJDKHBI
OTpaXKaTh:
OBiagenue
YHUBEPCATbHBIMHU
peryJISTUBHBIMU
JEUCTBUSAMMU:

a)
CcaMOOpraHu3alus:

- CaMOCTOSITEJIBHO
OCYILECTBIISATh
MO3HABATEIIbHYIO
JIeSATEIbHOCTD,
BBISIBIIATH
npoOJieMbl, CTaBUTH
u  (dopMynIupoBaTh
CcOOCTBEHHBIE 3a/1a4u
B 00pa3oBaTeIbHOU
JeATETbHOCTH u
YKU3HEHHBIX
CUTyalusX;
CaMOCTOSITEIHHO
COCTaBJISITh IU1aH
pemieHus npoOiIeMbl
c y4eTOM
UMEIOIIHNXCS
pecypcos,
COOCTBEHHBIX
BO3MOXHOCTEH

u MIPEATIOYTEHNN;
JaBaTh OILICHKY
HOBBIM CUTYAIIHSIM;
0) CaMOKOHTPOJIb:
WCII0JIH30BATh
npueMbl pedrieKcun
JUTST OIICHKHU

3HaUeHMUs, Ha  HaXOXKJIEHUE
CKOPOCTHU M YCKOPEHHS;

[TP65. YMenue onepupoBaTh MOHATUSMU:
panMoHanbHasE (YHKLUSA, MOKa3aTenbHas

Iy TH,

byHKIMA, CTETIEHHAs byHKIMA,
norapudmMudeckas byHKIMSA,
TPUTOHOMETPHUYECKHUE ¢byHKIMY,
obpatHbie (GYHKIMH, YMEHHE CTPOHUTH
rpaduku U3Y4YEHHBIX (byHKIMH,

UCTONb30BaTh TIpadUKU NpU HU3YYEHUU
IIPOLIECCOB U 3aBUCUMOCTEH, IIpU
peleHNH 3aJad U3 JpYyrux y4eOHbIX
IIPEAMETOB U 3aJa4 U3 PEAJIbHOU JKU3HU;

BBIpOXaTh  (OpMyJiaMH  3aBHCHMOCTH
MCIKAY BCIMYNHAMU,
[IP66. VYmenue pemaTh TEKCTOBBIE

3aAa4u pas3HbIX THIIOB (B TOM 4YHUCJIC Ha
MMPOLCHTHI, 10JIM U 4YaCTH, HA JBUKCHUC,
paboTy, CTOMMOCTH TOBAapOB M YCIYT,
HAJIOTH, 3aJ]aud U3 O0JIaCTH YIpaBJICHUS
JUYHBIMH M CEeMEHHBIMH (PUHAHCAMM);

COCTaBJIATh  BBIPAXKEHUSA, YypaBHEHMS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHIO
3aJa4H, HCCIIEI0BATh MIOJIy4YE€HHOE
pelienue 51 OLICHUBATh

MPaBA0N0I00HOCTh PE3YJIbTATOB;

[TP67. YMeHnue onepupoBaTh MOHATUAMU:
cpenHee  apuMeTHUYECKOe, MeauaHa,
HauOoJbpIIee M HaUMEHblIee 3HAYCHUS,
pa3Mmax, nucnepcus, CTaHJIapTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa; yMeHue
U3BJIEKATD, WHTEPIPETHPOBATH
UHPOpPMALIMIO,  NPEACTABICHHYIO B
Tabinuax, Ha JaMarpamMmax, rpagukax,
OTP@KAIOUIYI0  CBOWCTBA  pEalbHBIX
IIPOLIECCOB U SIBJICHUMN; TNPEACTABIATH
uHGOPMAIIMI0O C TIOMOIIbIO TaONHIl U
JMarpamm; UCCIIeJoBaTh CTaTUCTHYECKUE
JJaHHbIE, B TOM YHCJIE C MPUMEHEHHEM
rpadUyecKuXx METO/J0B U 3JIEKTPOHHBIX
CPEICTB;

[1P68. YMeHnue onepupoBaTh NOHATUAMU:
CIly4aiiHbIH ONBIT U ClTyyaiiHOE COOBITHE,
BEPOATHOCTh  CIy4YailHOro  COOBITHS;
YMEHHE BBIUHCIATH BEPOATHOCTH C
MCIOJIb30BaHUEM TpaUYECKUX METOJIOB;
OpPUMEHATh  (OPMYJIBI  CIOXKEHHS U
YMHOXXEHUSA BEPOSITHOCTEM,
KOMOUHATOpHbIE (DaKThl U HOPMYJIBI IPU
pEILIEeHNN 3a/1a4; OLIEHUBATh BEPOSITHOCTH
peabHbIX COOBITHIA; 3HaKOMCTBO
CO CIIy4ailHBIMH BEITMYMHAMH, YMEHHUE




cCUTyaluu, BbIOOpa
BEPHOT'O PEILCHUS;
- yMeTh OIICHHBATh

IIPUBOJIUTH IPUMEPHI ITPOSBIICHUS 3aKOHA
O0JIBIINX quCell B IIPUPOIHBIX
U OOILIECTBEHHBIX SIBIICHUIX;

pHUCKH u [1P614. Ymenue BoIOMpaTh MOAXOIATITHI

CBOEBPEMEHHO W3YUYEHHBIN METOJ

MPUHUMATDH PEUICHUS JUIsL  pelieHHsl 3aJadd, paclo3HaBaTh

M0 UX CHUXKEHUIO; MaTeMaTU4YeCKHe (hakTbI

B) OMOLIMOHAJIbHBII U MaTeMaTH4YeCKHUe MOJIETH B MIPUPOIHBIX

WUHTEJUICKT, u OOIIECTBEHHBIX SBJICHUSIX, B

Ipeoiararonuii HCKYCCTBE; YMEHUE NMPUBOJUTH IPUMEPHI

c(hOpMUPOBAHHOCTH: MaTEMaTUYECKUX OTKPBITUA POCCUMCKOU

BHYTPEHHEI Y MUPOBOM MaTEMaTHYE€CKOM HayKH

MOTHBAIIHH,

BKJIFOYAIOIEN

CTpPEMIICHHE K

JOCTHUKEHHIO 1IeJTH 1

ycrexy, ONTHUMU3M,

WHUIIUATUBHOCTb,

yMEHUe

JIEMCTBOBATD, UCXOISA

u3 CBOUX

BO3MOKHOCTEH;

- OMMATHH,

BKJIFOYAIOIIEN

CIOCOOHOCTh

MOHUMATh

AMOIMOHAIBHOE

COCTOSIHME  JPYTHX,

YYUTHIBATh

ero pu

OCYILECTBIICHUHU

KOMMYHUKAITUH,

CIIOCOOHOCTh K

COYYBCTBHIO "

CONEPEKUBAHUIO;

- COITMATBHBIX

HaBbBIKOB,

BKJTFOYAIOITUX

CIIOCOOHOCTh

BBICTpaNBaTh

OTHOLLEHUS c

IPYTUMHU  JIIOJIBMH,

3a00TUTHCH,

MPOSIBIISITh  HHTEPEC

u paspeniaTh

KOH(JIUKTHI
OK 04. DddextuBno | JInuHOCTHBIE [TP67. YMeHnue onepupoBaTh MOHATUAMHU:
B3aUMOJICHCTBOBATh pe3yabTaThl TOJDKHBI cpenHee  apudMeTHUYECKOe, MeauaHa,
u paboTaTh B | OTpaxaThb HauOoJblllee U HAWMEHbIIeEe 3HAYCHHS,
KOJIJICKTHBE B YacTH: IICHHOCTH pasmax, TUCTIepPCHS, CTaHIapTHOE
Y KOMaH/JIe HAay4YHOT'O TO3HAHUS: OTKJIOHEHHE YHUCIIOBOTO HAa0Opa; yMEHUe

OCO3HAHUEC ICHHOCTH

W3BJICKATh, WHTEPIPETUPOBATH




Hay4HOU
JIeSITEILHOCTH,
TOTOBHOCTD
OCYIIECTBIIATh
MPOEKTHYIO u
HCCJIEI0BATEIbCKYIO
JIeSTCIIBHOCTD
WHJIUBUIYaIbHO U B
rpyIre
MeranpeameTHbIe
pe3yabTaThl JOJIKHBI
OTpaXkaTh:
OsnageHue
YHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:
0)coBMecTHas
JIeATEIIbHOCTD:

- IMOHUMATh H
HCIIOJI30BATh
MpeuMyIlecTBa
KOMaHIHOH Hu
VHIUBULY AIIbHON
paboThI;

- TOpUHUMATh LEIu
COBMECTHOM
JIeSITeIIbHOCTH,
OpTraHW30BBIBATh U
KOOPJIMHUPOBATH
NeUCTBUSI IO €¢
JIOCTHKEHMIO!
COCTaBJIATh IUIaH
JIEHCTBUH,
pacrpenensTh poiu
C yYETOM MHEHUU
YYaCTHUKOB
o0cyX1aTh
pe3yabTaThl
COBMECTHOH paboThI;
Osnanexue
YHUBEPCAIbHBIMU
peryJISTUBHBIMU
JEUCTBUSIMU:

r) npuHATHE ce0s U
JPYTUX JIFOJIEH:

- MIPUHUMATH
MOTHBBI Hu
apTyMEHTHl  JPYTrUX
JIOJIe TIpU aHalu3e
pe3yabTaToOB
JIeSITeIIbHOCTH;

- TpU3HABaTh CBOE

UH(OpMaLHIO, IIPEJCTaBICHHYI0O B
TabnuIax, Ha JuarpaMmax, rpadukax,
OTpPaXarollyld  CBOMCTBA  pPEaJbHbIX
MIPOLIECCOB W SIBJICHUW; IPEACTABIATh
UHGOPMAIIMI0O C TIOMOIIBIO TaONHIl U
JMarpaMm; MCCIEA0BaTh CTaTUCTUYECKUE
JlaHHBIE, B TOM 4YHCJI€ C NPUMEHEHHEM
rpadUyecKux METOJ0B U DJIEKTPOHHBIX
CPEACTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMH:
CIlydaiiHBIH ONBIT U ClTyyaiiHOE cOObITHE,
BEPOATHOCTh  CIy4YailHOro  COOBITHS;
YMEHHE  BBIYHUCIATH  BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpaUYECKUX METOJIOB;
OPUMEHATh  (OPMYJBl  CIOXKEHHS U
YMHOKEHUS BEPOATHOCTEM,
KOMOUHATOpHbIE (DaKThl U (HOPMYJIBI IPU
pEIIEeHNH 3a/1a4; OLIEHUBATh BEPOSITHOCTH
peanbHBIX  COOBITHI; 3HAKOMCTBO CO
CIy4allHBIMM  BEJIMYMHAMH;  yMEHHUE
MPUBOAUTH IPUMEPHI MIPOSIBJICHUS 3aKOHA
00BIINX qucel B TIPUPOTHBIX
U OOILIECTBEHHBIX SIBIICHUSIX;

[1P614. Ymenue BoIOMpaTh MOAXOISIINI
M3YUYEHHBII METON JIJIsl PEIICHUs 3a]layH,
pacrno3HaBaThb MaTeMaTHYecKue (aKThl
Y MaTeMaTHYECKUE MOJENIN B IPUPOAHBIX
)51 00IIeCTBEHHBIX SIBJICHUSIX, B
UCKYCCTBE; YMEHUE NPUBOJUTH IIPUMEPHI
MaTE€MaTHYECKUX OTKPBITUH POCCHICKON
Y MUPOBOUM MaTEMaTUYECKON HAyKH




IpaBO ¥  IpaBo
JIPYyTHUX JTronen
Ha OIINOKH;
- pa3BHUBaTh
CHOCOOHOCTh
IIOHMMATb MHp C
NO3ULUK  JIpYroro
YeJI0BEKa
OK 05. OcymectBiasats | JInuHOCTHBIE I1P61. Bnanenne METOIaMU
YCTHYIO ¥ NIUCBMEHHYIO | PE3YJbTaThl JOJIKHBI JIOKa3aTeNbCTB, AJITOPUTMaMU PELICHUS
KOMMYHHKAIUIO OTpaxkaTb 3ajady; yMEHHE (dbopmynHrpoBaTh
Ha  TOCYJapCTBEHHOM | B YaCTH: ONpECIICHUsI, AaKCUOMBI U TEOPEMBI,
SI3BIKE Poccuiickoii | 3CTETHYECKOrO [IPUMEHATD UX, IIPOBOJUTH
Denepanyn BOCIIMTAHHSA: JIOKa3aTeNbHBIE PACCYKICHUS B XOZC
c Y4ETOM | - ACTETUYECKOE pelIeHns 3a1ay;
0COOEHHOCTEH OTHOIIIEHUE K MHUpY, ITP68. YMmenue onepupoBaTh MOHATUSIMH:
COLMAIIBHOTO U | BKIIOYAast OCTETUKY CIIy4aiiHBIH ONBIT U ClTyyaiiHOE cOObITHE,
KyJbTYPHOIO ObITa, HAY4YHOTO U BEPOSATHOCTb  CIIy4allHOro  COOBITHS;
KOHTEKCTa TEXHUUYECKOTO YMEHHE  BBIUHUCIATH  BEPOSTHOCTH C
TBOPYECTBA, CIIOPTA, UCIIOJIb30BaHUEM I'papUUECKUX METO/O0B;
TpyZa u OpUMEHATh  (QOPMYJIBI  CIOXKEHHS U
00I11€CTBEHHBIX YMHOXKEHUS BEPOATHOCTEH,
OTHOILICHUI; KOMOUHATOpHbIE (DaKThl U (HOPMYJIBI TIPU
- CHOCOOHOCTh pEIIECHNN 3a/1a4; OLCHUBATh BEPOATHOCTH
BOCIIPUHUMATh peasIbHBIX COOBITHIA; 3HAKOMCTBO
pa3Iu4YHBIC BU/IBI CO CIy4YalHBIMH BEJIMYMHAMH; YMEHHE
UCKYCCTBa, IIPUBOJIUTH IIPUMEPHI ITPOSBIICHUS 3aKOHA
TpasuLun u O0JIbIINX 4yuCell B IIPUPOIHBIX
TBOPYECTBO CBOETO U U OOILECTBEHHBIX SIBIICHUIX;
JIPYTHUX HapOJI0B, [TPG9. YMmenue onepupoBaTh MOHATUSIMH:
OILlyIATh TOYKa, npsimas, IIJIOCKOCTB,
SMOLIMOHAJIBHOE IIPOCTPAHCTBO, JOBYTPaHHBIA  YIOI,
BO3/ICIICTBUE CKpEIIHBAIOIINECS IIpsIMBIE,
HCKYCCTBA; NapajuIeIbHOCTh U MEPIEHIUKYISIPHOCTD
MeranpenmeTHble IPSIMBIX
pe3yNbTaThl JOJKHBI U IUIOCKOCTEH, Yroia Mexay HpsSMbIMH,
OTpaxkaTb: yroin MEXIY psIMON
OBnagenne u IJI0CKOCTBIO, yroiu MEXIy
YHUBEPCAIBLHBIMU IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKHU
KOMMYHHUKaTUBHBIMU 0 IUIOCKOCTH, pAcCTOSHUE  MEXIy
JNENCTBUAMMU: IPSIMBIMU, paccTosiHue MEXIY
a)  oOuieHue: - IUIOCKOCTSIMHU; YMEHHE UCTIOIb30BaTh MpHU
OCYLIECTBIIATh peleHnH 3aja4  M3y4yeHHble (aKThl U
KOMMYHHKAIUH TEOpPEMBI IUTAHUMETPHH; yMeHHe
BO Bcex cdepax OLICHUBATh pa3Mepsl 00BEKTOB
KU3HU; OKpPYXaroIlero Mupa;
- pacro3HaBaTh I1P610. YMeHue OIIEpUpPOBAThH
HeBepOasbHbIE MOHSTUSMHM: MHOTOTPAaHHUK, CEYEHHE
cpencTBa  OOLIeHUS, MHOTOTpaHHMKa, KyO, Mapajuiesenuner,
MOHUMAaTh 3HAaYCHHE npu3sMa, UpamMua, ¢durypa u
COLIMAJIbHBIX 3HAKOB, MIOBEPXHOCTh  BpallleHUs,  LWIMHID,

pacro3HaBath

KOHyC, 1map, cdepa, cedeHus (Urypsl




NPEINOCHIIKI
KOH(JIMKTHBIX
CcUTyauuin u
cMsr4athb
KOH(JIUKTBL;

- pa3BepHyTO H
JOTMYHO  M3JIarath
CBOIO TOYKY 3pEHUs
C  HCHOJB30BAHUEM
A3BIKOBBIX CPEJICTB

BpalleHusi, IUIOCKOCTb,  KacaroIasics
chepsl, IMWIMHIpPA, KOHYyCa, IUIONIAIb

NOBEPXHOCTH  THPAMUJABI,  TPU3MBI,
KOHyCa, LWIMHIpPA, IUIOMWAas cdepsl,
o0BbeM Kyo0a, IPSMOYTOJIBHOTO

napajuiejenuneaa, nupaMuibl, TPU3MBI,
UWJIUHApPA, KOHYyca, IIapa; yMEHHUE
n300paxarb MHOTOIPAHHUKHU
U TOBEPXHOCTU BpAIIEHUS, UX CEUCHUS
OT PpPYKH, C TIIOMOIIBK YEPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE pACIO3HaBaTh CUMMETPUIO B
MPOCTPAHCTBE, YMEHUE paCllO3HABATh
IIPaBUJIbHBIE MHOTOTPAHHHUKH;

I1P611 Ymenue OIIepUpOBaTh
MOHATUSIMH: JBUYKEHUE
B NPOCTPaHCTBE, MOAOOHBIE (UTYpHI B
MIPOCTPAHCTBE; UCTIOIB30BaTh OTHOIIICHUE
Iomaae mnoBepxHocTell U 00BEMOB
MoI0OHBIX (GUTYp MPHU PELICHUH 3a/1a4;
I1P612. Ymenue BBIYUCIIATH
TEOMETPUUECKHE  BEIMYMHBI  (JJIMHA,
yroa, TIUIOmans, 00BeM,  IJIOLA/b
MMOBEPXHOCTH), HCIIONB3Ysl H3yUYEHHBIE
(bOpMyIIbI U METO/IBI;

[1P613. YMenne OTIEpUPOBATH
MOHATUSAMU: TPSIMOYTOJIbHAsE CHUCTEMa
KOOPJIMHAT, KOOPJWHATHI TOYKU, BEKTOP,
KOOPJIMHATHI BEKTOpA, CKaJISIpHOE
MPOU3BENICHNE, YTOJ MEXIY BEKTOpaMH,
CyMMa BEKTOPOB, IPOU3BEIACHUE BEKTOpa
Ha YHUCJIO;, HAXOAUTh C MOMOIIBIO
M3YUYEHHBIX dbopmyn KOOPJIMHATHI
CepEeIMHbl OTpe3Ka, PAacCTOSHUE MEXKIY
JIBYMsI TOUKaMU;

[1P614. Ymenue BoIOMpaTh MOAXOISAIINI
M3YUYEHHBII METO0J
JUIsL pelIeHHs] 3aJjadd, paclo3HaBaTh
MaTeMaTUYECKHe (bakTbI
Y MaTeMaTHYE€CKUE MOJICIIA B IPUPOIHBIX
" 0O0IIEeCTBEHHBIX SABJICHUSIX, B
HCKYCCTBE; YMEHHE MPUBOIUTH MPUMEPHI
MAaTEMaTUYECKUX OTKPBITUA POCCUMCKOU
Y MHUPOBOM MaTEMAaTHYE€CKOM HAYKH

OK 06. [IlposiBastes | JImuHOCTHBIE I1POG1. Bnanenune MeToIaMUu
TPaKIaHCKO- pe3yabTaThl TOJKHBI JIOKa3aTeNIbCTB, AJITOPUTMAMH PEIICHUS
MaTPUOTHYECKYIO OTpaXkatThb 3aJ1ay4; yMEHUue (hopMynupoBath
MO3UIIHIO, B YaCTH: OTpeIeTICHU, AKCHUOMBI
J€EMOHCTPUPOBATH - TPaKJaHCKOTO U TEOPEMbl, NMPUMEHATh UX, MPOBOAUTH
OCO3HAHHOE TOBEJICHUE | BOCIUTAHUS: JIOKa3aTeNIbHBIC PACCY)KICHHUSI B XOJIe
Ha OCHOBE POCCUHCKHX | MPUHATHE pelieHus 3aaay;

JIYXOBHO- TPaJUIIMOHHBIX [TP64. YMeHue orepupoBaTh MOHATHIMU:




HpaBCTBeHHBIX
IIEHHOCTEeHl, B  TOM
YHCIIC

c Y4ETOM
I‘apMOHI/ISaI_H/II/I
MEKHAIIMOHAJIBHBIX
158 Me)erHI/IFI/IOSHBIX
OTHOIIICHHUH,
HpI/IMeHSITL CTaH,Z[aprI
AHTUKOPPYIIIMOHHOTO
IIOBCACHUA

HaIIMOHAJIbHBIX,
00II[eU€eT0BEYECKUX
TYMaHUCTUYECKUX |
JIEMOKPATUICCKUX
LIEHHOCTEH;
-MMaTPUOTUYECKOTO
BOCIIMTAHUS
LICHHOCTHOE
OTHOILICHUE K
rOCYJapCTBEHHBIM
CHMBOJIaM,
HCTOPUYECKOMY U
IPUPOTHOMY
HaCIICIHIO,
MaMSITHHUKAM,
TpaAUIUsIM HApOJOB
Poccuu,
JIOCTHIKEHUSIM
Poccun B Hayke,
HUCKYCCTBE, CIIOpPTE,
TEXHOJIOTHIX u
TPYIE;
MertanpenmeTHbIe
pe3yabTaThl JTOJKHBI
OTpaXkaTh:
Osnanexue
YHUBEPCATHLHBIMU
PETYISTHBHBIMU
JNENCTBUAMMU: B)
SMOIMOHAILHBIN
HMHTEILICKT,
Mpeanoararomum
c(hOpMUPOBAHHOCTH:
--CaMOCO3HaHu4,
BKJIFOYAIOIIETO
CIIOCOOHOCTH
MIOHUMATh
SMOIMOHAILHOE
COCTOSIHHE, BHJCTH
HaIpaBJICHUS
pa3BUTHUS
cOOCTBEHHOI
SMOLIMOHAILHOM
chepsi, OBITH
YBEpEHHBIM B cebe;

CBOC

CaMOpETYJIMPOBaHHUS,
BKJIFOYAKOLIETO
CaMOKOHTPOIIb,
YMEHUE TPUHAMATH
OTBETCTBEHHOCTb 34
CBOE IIOBEJICHUE,

HenpepbiBHAs  (QYHKIHA,
IIPOM3BOJIHAS, nepBooOpasHas,
ONpENeIeHHBId  MHTErpajl;  yMEHHue
HaXOJIUTh TNPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKUMH,  HCIONB3ys  CIIPaBOYHBIC
MaTepHallbl; UCCIEN0BAaTh B MPOCTEHIINX
ciydasx (YHKUMM Ha MOHOTOHHOCTB,
HaXOIUTh HanOOJIbIIINE
M HaUMEHbIIME 3HaueHHs (YHKUHUH;
CTPOUTH  TpaUKHM  MHOIOWIEHOB  C
UCTIOJIb30BaHUEM amnrmapara
MaTeMaTUYECKOro0 aHalIu3a; INPUMEHATh
OPOM3BOJHYIO TMpH pPELICHUH  3a7ay
Ha  JIBWKCHME; pelarb  [PaKTHKO-
OpPUEHTHUPOBAHHbBIE 3aJjaun
Ha  HauOoiplmIME M HAUMEHbIIUE
3HAUYEHUs, Ha  HAXOXKICHHE  MYTH,
CKOPOCTH U YCKOPEHHUS;

[IP66. VYmeHue pemarb TEKCTOBBIE
3aJjaud pa3HbIX TUIIOB (B TOM YHUCIIE Ha
IPOILEHTHI, JIOJIM U YacTH, Ha JIBUKEHHE,
paboTy, CTOMMOCTH TOBAapOB M YCIYT,
HAJIOTH, 33J]aud U3 00JIaCTH yNpaBJICHUS
JUYHBIMA M CEMEWHBIMU (PUHAHCAMU);

byHKIHS,

COCTaBJIATH BbIPpAKCHUA, YpaBHCHUA,
HEPAaBCHCTBA U UX CHUCTCMBI 110 YCJIOBUIO
3aJa4u, HUCCICI0BATh MMOJIYYCHHOC
pemicHuc u OLICHUBATh

MPaBIONOI00HOCTh PE3yJIbTAaTOB;

[1P67. YMeHnue onepupoBaTh NOHATUSMHU:
cpenHee  apupMeTHYECKOe, MEJHMaHa,
HauOosblllee U HaUMEHbIlee 3HAYCHMS,
pa3Max, aucrepcus, CTaHJapTHOE
OTKJIOHEHHE YHUCIIOBOTO HaboOpa; yMeHue
U3BJIEKATb, UHTEPIPETUPOBATH
nHpopmanuio, MPEJCTaBICHHYIO B
TabauIax, Ha JuarpaMmax, rpadukax,
OTpaXalolllyl0  CBOMCTBAa  peajbHbIX
IIPOLIECCOB U SIBJICHUH; TPEACTABIATH
nH(GOpMaLMI0O C TIOMOIIbIO TaONHIl U
JarpamMM; UCCII€0BaTh CTaTUCTUYECKUE
JTaHHbIE, B TOM quclie
C IpUMEHEHHEM I'pauuecKUX METO/I0B U
AIIEKTPOHHBIX CPEJICTB;

[TP68. YMeHue onepupoBaTh MOHATUAMU:

CITy4aHBIN OIIBIT
U choyyaiiHoe coObITHE, BEpOATHOCTh
CIIy4aliHOTO coObITHS; yMEHUe
BBIYUCIIATH BEPOSITHOCTD c

WCIIOJIb30BaHUEM TpaUueCcKrX METOIOB;
OPUMEHATh  (OPMYJBl  CIOXKEHHS U
YMHOXKEHHUS BEPOATHOCTE,




CHOCOOHOCTh KOMOUHATOpHBbIE (DaKThl U (HOPMYJIBI TIPU

aJanTUPOBAaThCI K pelIeHu  3a/1a4; OIICHUBATh BEPOSITHOCTH

SMOITMOHAILHBIM pealbHBIX COOBITHI; 3HAKOMCTBO

U3MEHEHUSIM CO CIIy4allHBIMH BEJIMYMHAMH; yMEHHUE

u MIPOSIBIISITH MPUBOUTH IPUMEPHI MIPOSIBIICHUS 3aKOHA

TUOKOCT, OBITH OOJBITTNX quCen B MIPUPOTHBIX

OTKPBITHIM HOBOMY; 1 OOIIIECTBEHHBIX SIBJICHUSX;

- BHYTpEHHEH [1P614. Ymenue BoIOMpaTh MOAXOISAIITNI

MOTHUBAIINH, W3YYCHHBIN METO/I

BKJTFOYAIOIIEH JUIS  pemieHus 3a7add, Paclo3HaBaTh

CTpEeMJICHHE K MaTeMaTHYECKHE (bakTbI

JTOCTYDKCHHIO TSN 1 Y MaTeMaTHYECKUE MOJICII B TIPUPOTHBIX

yCcrexy, ONTHUMH3M, u 0OIIECTBEHHBIX SIBJICHUSX, B

WHUIIUATUBHOCTb, HCKYCCTBE; YMEHHE NMPUBOIUTH MPUMEPHI

YMEHHE MAaTE€MaTHYECKUX OTKPBITUH POCCUMCKOMN

JIeHICTBOBATD, HCXOIS Y MUPOBOM MaTEMaTHYECKOM HayKH

u3 CBOHUX

BO3MOXKHOCTEH;

- AMITATHH,

BKJIFOYAIOIIEN

CITOCOOHOCTh

MMOHUMATh

AMOITMOHAIBHOE

COCTOSTHUE JIPYTHX,

YYUTHIBaTh €r0 MPHU

OCYIIIECTBIICHUN

KOMMYHHKAITIH,

CITOCOOHOCTH K

COUYYBCTBUIO u

COTIePSIKUBAHHMIO;

- COITHATBHBIX

HABBIKOB,

BKJTFOYAIOIITUX

CITOCOOHOCTH

BBICTpanuBaTh

OTHOILICHUS c

IPYTUMH  JTIOJIbMH,

3a00TUTHCH,

MPOSIBIISITh  MHTEPEC

u paspeniarb

KOH(JIMKTBI
OK 07. CopeiictBoBaTh | JIMUHOCTHBIE I1PO1. Bnanenne METOIaMH
COXPAaHEHUIO pe3yNbTaThl AOJKHBI JIOKA3aTeNbCTB, AITOPUTMAMHU PEIICHUS
OKpYXarolllell  cpenbl, | OTpa)xaThb 3a/1ad; YMEHHE dhopmynupoBaTh
pecypcocOepeKeHutIo, B YacTH: onpezeneHus, AKCHOMBI
MIPUMCHSIT 3HAHHUS | DKOJOTHYCCKOIO U TCOPEMBI, MPUMCHSITh WX, IPOBOJIHUTH
00 W3MCHEHUU | BOCIUTAHUS: JIOKa3aTeNbHBIE PACCYXKICHUS B XOE
KIIMMaTa,  MPUHIANGL | - AKTHBHOE peIIeHUs 3319,
OepexIINBOTO HENpUITHE [1P64. YMeHnue onepupoBaTh MOHATUSIMU:
MIPOU3BOJICTBA, JICHCTBHIH, GyHKIMSA,  HempepbiBHAsS  (QyHKIHSA,
3¢ hekTHBHO OPUHOCSIINX  Bpeq MPOU3BOIHAS, nepBooOpasHasi,
JICHCTBOBATH OKPY’KaIOIIEH cpene; onpeIeaICHHbII HUHTErpa; YMEHHE




B Ype3BbIYaNHBIX
CUTyaLUsAX

- yMEHUE
MIPOTHO3UPOBATH
HeOJIaronpusTHbIC
9KOJIOTUYECKHE
MOCJIE/ICTBUS
MpeANPUHUMACMBIX
JIeHCTBUH,
MpeaoTBpaniaTh ux;

- paclupeHue onbITa
JeSATeTLHOCTH
JKOJIOTMYECKOU
HaIPaBJIECHHOCTH;
MeranpeameTHsie
pe3yabTaThl JTOJDKHBI
OTpPaXKaTh:
OBiagenue
YHUBEPCAIbHBIMU
y4eOHBIMU
M03HABATEJIbHBIMU
NEUCTBUSIMU:

0) 0a30BbIC
HCCJIEI0BATEIbCKUE
JIEUCTBUSA:

- pa3pabaThiBaTh
TUTaH peuieHus
npo0JIeMbl C y4eTOM
aHajamu3a
UMEIOIIHNXCS
MaTepuanbHbIX

U HeMaTepuagbHBIX
peCypcoB;

- OCYIIECTBIISATH
LeJIeHapaBICHHbIN
MTOMCK nepeHoca
CPEICTB U CIOCOOOB
JIEUCTBUSA

B
npodeccruoHaIbHYIO
cpeny;

- yMETh TEPEHOCUTH
3HAHUS B
MO3HABATEIIbHYIO

u MPaKTUYECKYIO
obnactu
KU3HEIESTEIIbHOCTH;
Osnanexue
YHUBEpCAJIbHBIMU
peryJISTUBHBIMU
JECUCTBUSIMU:

0) CaMOKOHTPOJIb!

- JlaBaThb  OIICHKY
HOBBIM  CHUTYallUsM,

HaxXOJIUTh TMPOU3BOJHBIE 3JIEMEHTAPHBIX
byHKIUH,  UCMHOJB3ysS  CIpPaBOYHBIE
MaTrepuaibl; UCCIEI0BaTh B MPOCTEUIINX
cly4asiX (QYHKIMM Ha MOHOTOHHOCTbD,

HaXOJUTh HauOOoJIbIIIE
W HaWMCHBIIWC 3HA4YCHUS (DYHKIHIA;
CTPOUTh TpaduKd MHOTOUJICHOB C
HCIIOJIb30BaHUEM amnmapara
MaTEMaTHYECKOTO aHaIHu3a; NPUMEHSThH
MPOW3BOJHYIO TPU  PEIICHUW  3ajad
HA  JBUXKCHHE, peliaTh  MPaKTHKO-
OPHUEHTUPOBAHHBIC 3a7a49u
Ha  HauOoJpIIME W  HAaWMMEHBIIINE
3HAYCHHUS, Ha  HAXOXKJICHUE  IIyTH,

CKOPOCTH U YCKOPEHUS;
[TPGS. YMmenue onepupoBaTh MOHATUSIMH:
panuoHanbHast (YHKLUS, TOKa3aTeiabHas

byHKIMS, CTEIEHHAas byHKIMS,
JorapupmMuyecKas byHKIMA,
TPUTOHOMETPHUECKHE ¢byHKIHH,
oOpaTHble (YHKLIUHU; YMEHHE CTPOUTh
rpaduxu M3YYEHHBIX ¢dhyHKIUH,

UCTIONB30BaTh TpaduKd TpPHU HU3YYCHUU
MpPOLECCOB W 3aBUCUMOCTEH, MpH
pelieHny 3a1ad W3 APYTux y4eOHBIX
MPEIMETOB M 3a/1a4 U3 PEajJbHOW JKU3HU,

BbIp@XaTh  (OopMyJiaMH  3aBHCHMOCTH
MEX/y BEJIUYMHAMY;
[1P66. VYmeHue pemarb TEKCTOBBIE

3aJa4d pa3HbIX TUIIOB (B TOM YHUCIIE Ha
IIPOLIEHTHI, JOJIU U 4YacTH, Ha BUKEHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYT,
HAJIOTH, 33aJ]a4u U3 00JIaCTH yNpaBJICHUS
JUYHBIMH M CEMEHHbIMU (PHHAHCAMH);

COCTaBJIATH BbIPAKCHUA, YpaBHCHUA,
HCPAaBCHCTBA U UX CHUCTCMBI 110 YCJIOBUIO
3aJa4u, HUCCICI0BATh IMMOJIYUYCHHOC
pemicHuc u OLICHUBATh

IPaBJONOI00HOCTh PE3yJIbTAaTOB;
[1P68. YMeHnue onepupoBaTh NOHATUAMU:

CIIy4alHbIN OIIBIT
U Cly4ailHOe COObITHE, BEPOSTHOCTH
CIIy4aiiHOro coOBITHS; yMEHHE
BBIUUCIISTh BEPOSITHOCTH c
UCIOJIb30BaHUEM I'papUUECKUX METO/IO0B;
NPUMEHATh  (OpPMYJBl  CIOXKEHHS U
YMHOXKEHUS BEPOSITHOCTEH,

KOMOHMHATOpHbIE (akThl U (HOPMYIIBI TpU
pELIECHNN 3a/1a4; OLICHUBATh BEPOSATHOCTH
peasIbHbIX COOBITHI; 3HAKOMCTBO
CO CIy4yallHbIMH BEJIMYMHAMH; YMEHHE
IIPUBOJUTH IPUMEPHI MIPOSIBJICHUS 3aKOHA




BHOCHUTH
KOPPEKTUBBI
JIeSATEeIbHOCTD,
OILICHUBATD
COOTBETCTBHUE
pPe3yNbTaToB LENIAM

OompmMX ~ Yyucenl B NPHPOJIHBIX
1 OOILECTBEHHBIX SIBIICHUSX;
[TP6Y. YMenue onepupoBaTh MOHATUAMU:

TOYKa, npsimas, IUIOCKOCTb,
MIPOCTPAHCTBO, JIBYT'PaHHbBIN yrod,
CKpEIIMBAIOIIUECS MpsIMbIE,

napajiiCJIbHOCTb U HNCPHCHAUKYIAPHOCTD
MPSIMBIX

U IUIOCKOCTEH, YroJl MEXAy IPsIMBIMU,
yroJ MEXKTY MpAMOi1
5 IUIOCKOCTBIO, yromu MEXIY
IUIOCKOCTSIMH, PAcCTOSIHUE OT TOYKHU
JI0  TUIOCKOCTH, PAaCCTOSHHE  MEXIy
PSIMBIMU, paccTosiHue MEXIy
IJIOCKOCTAMU,; YMCHHUC UCIIOJIB30BATh IIPHU
pelleHnn 3aJay H3y4YeHHble (aKThl U

TEOpPEeMBbI IUIAaHUMETPHH; yMEHHe
OIICHUBATh pasmepsl 00BEKTOB
OKPY’KaIOLIero MUpa;

I1P610. YMeHue  omnepupoBath

MOHATUSAMHM: MHOTOTPAaHHHUK, CEUYECHHUE
MHOTOTpaHHMKa, KyO, Mapaienenumnesn,
npu3Mma, nupamuia, ¢urypa u
MOBEPXHOCTh  BpAIICHWS,  LWJIAHJP,
KOHyC, mmap, cepa, ceueHus Qurypsl
BpAalleHUs, IUIOCKOCTh,  KacaloIasics
chepbl, IWINHApPA, KOHYCa, IUIONIAIb

MOBEPXHOCTH  THUPAMUMBI,  NPHU3MBI,
KOHyca, UWIMHApA, IUIOMags chepsl,
o0beM KyOa, IPSIMOYTOJIBHOTO

napajiejenuneaa, nupaMuabl, TPU3MBI,
IWIMHIpA, KOHyca, Ilapa; yMEHHe
n300paxkaThb MHOTOTPAaHHUKHU
U TIOBEPXHOCTH BpAILLEHUS, UX CEUEHUs
OT pYyKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJNICTB;
YMEHHME PACIIO3HABAaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE PACIO3HABATh
MIpaBUJIbHbIE MHOTOTPAHHUKH;

[1P611 YmMenue ONEepUPOBATH
MOHATUSMU: JBUKECHHE
B IPOCTPAHCTBE, IMOJ0OHBIE (QUIYpHl B
IIPOCTPAHCTBE; UCIIOJIb30BAaTh OTHOIIEHHE
IJIOMIAJIeH TOBEPXHOCTEH © 00BEMOB
NoJ00HBIX (DUTYD MPH PELICHUHU 3a7ay;
[1P612. Ymenue BBIYUCIIATH
reOMEeTPUUECKUEe  BeIWYMHBI  (JUIMHA,
yroia, IUIOmags, 00BeM,  IUJIOLIAJb
MOBEPXHOCTH), HCHOJIb3Yyd H3yUYEHHbIE
(GhOpMYJITBI U METO/IHI,

I1P613. YMeHue OIIEpUPOBATH
NOHSTUSIMM:  NIPSIMOYTOJIbHAsl  CHCTEMaA




KOOpJMHAT, KOOPAMHATHI TOYKH, BEKTOD,
KOOPIMHATHI BEKTOpa, CKaJIsIpHOE
MPOU3BEICHUE, YTOJl MEXAY BEKTOpaMH,
CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA
Ha YHCIO, HAXOOUTb C IIOMOILBIO
W3YYCHHBIX dbopMmy KOOPIMHATHI
CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXKIY
JIBYMS TOYKAMU;

[1PG14. Ymenue BoIOMpaTh MOIXOASIINAN

W3yYEHHBII METOJT
g peIICHHA 3aJadd, pacClloO3HaBaThb
MaTeMaTUYECKHe (hakThI

Y MaTeMaTHYE€CKUE MOJENIA B IPUPOAHBIX
u 00IIeCTBEHHBIX SABJICHUSX, B
HCKYCCTBE; YMEHHUE MPUBOIUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUA POCCHICKOM
1 MUPOBOM MaTeMaTHYECKOM HAyKH

IIK 2.1.3anonuars
MEIUITTHCKYO
JOKYMEHTAIUIO, B TOM
4uClie B

(hopme 2IIeKTPOHHOTO
JIOKYMEHTA.

[IpakTHyYeCcKuii OMBIT:
Benenus
MEIUIIMHCKOMN
JIOKyMEHTAIlMU, B TOM
gucie B popme
3JEKTPOHHOTO
JIOKYMEHTA.

YMeHust: 3aM0oMHATh MEAUITUHCKYIO
Z[OKyMeHTaI_II/IIO, B TOM

yucie B GopMe dIEKTPOHHOTO TOKYMEHTA,
3HaHuUs: paBUIIa ¥ MOPSAI0K 0POPMIICHHS
MEIUIIMHCKON

Z[OKyMeHTaI_II/II/I B MCIUIITMHCKUX
OpraHu3aNusIX, B TOM 4Kcie B opme
3J€KTPOHHOTO JOKYMEHTA.




2. CTPYKTYPA ¥ COJAEP) KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIATLIMHBI

2.1. O6beM TUCHHMILVIMHBI U BUbI Y4eOHOH padoThl

Bup yuedHoii padoThl

O0BeM B yacax

O0bem 00pa3zoBaTe/IbHOM MPOrPaAMMBbI U CIUTIIUMHBI 235
B T.4.:

1. OcHoBHOE coiep:KaHMe 183
BT. 4.

[IpakTrueckue 3aHATHA 105
JIEKINU 78
2. [IpodeccuoHaILHO OPHEHTHPOBAHHOE COJIEPKAHME 34
BT. 4.:

TeopeTuIecKoe o0ydeHne -
MPAKTUYECKUE 3aHATHUS 34
ITpomeskyTOUHAs aTTecTalMs (IK3aMEH) 18




2.2 TemaTn4ecKuii IJIaH U CO/IEPKAHME TN CHUILTTHHbBI

Conep:xanue y4eOHOro Marepuaia (0CHOBHOe U POdecCHOHAIBHO

HaumenoBaHue pa3jie/ioB . O0bem | Dopmupyembie
" Tem OPHEHTHPOBAHHOE), J1A00PATOPHbIE H MPAKTHYECKHUE 3AHATHS, IPUKJIAJTHON 4acOB | KOMMETeHIHH
MOYJIb (IPU HAJTUYMH)
1 2 3 4
OcHoBHOE coJep:KaHue
Pa3znea 1. [loBTOpeHHE Kypca MATEMATHKH OCHOBHOW IIKOJIbI 16
Tema 1.1. Conepxanre yaeOHOT0 MaTepHraja 2
Henb u 3apaun maremaTuky | Llenap u 3a7aun MaTeMaTUKU NIPH OCBOCHUU CIICIIMAILHOCTH. ba3oBble 3HaHUS U yMEHUs
npu OCBOCHMH | TI0 MaTeMaTHKe B MPO(ECCUOHATBHON W B MOBCEIHEBHOM JEATEIHLHOCTH. MHOXECTRBO,
CIIELIMAJIbBHOCTH. orepauuy Haja MHOXecTBaMM. /luarpammel Diniepa—Benna. Vcnonb30BaHne T€OpEeTUKO-
MHoOXeCTBa U JIOTHKA MHO)KECTBEHHOTO anmapara /Jis ONHCAaHMs pealbHBbIX IPOIECCOB U SBJICHUH B
npoecCUOHATIBHON JESATENbHOCTH, MpPHU peIIeHUH 3a7ady U3 JPYrux JAUCLUIUIMH.
Omnpenenenue, Teopema, Cie/ICTBUE, 10Ka3aTEIbCTBO
Tema 1.2. CojaeprkaHue ydeOHOro MaTepuasa 2
Yucna ¥ BBIYUCIICHUS Harypanbnasle n nensie yucna. [lpuzHaku aenuMocty nensix 4yMces. PanuoHanbHbIE
yrcia. OOBIKHOBEHHBIE U JECATUYHBIE IPOOU, IPOLIEHTHI, 0ECKOHEUHBIE IEPUOTUUECKUE
npobu. ApudmMeTrnyeckre orepanudd ¢ paluoOHAIBHBIMA YHCIAMHU, TPeoOpa3oBaHUs OK 01
YHUCJIOBBIX BBIpaXXEHUU. J[eMCTBUTENbHBIE 4MCiIa. PannoHanbHbIE M UPPALMOHAIbHBIC OK 02’
yuciaa. ApudmMerndeckue omnepauuu ¢ JeHCTBUTENBHBIMU 4YuciaMu. [IpuOnkéHHbIe OK 03’
BBIUMCJICHMS], TPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIUMCICHUN OK 0 4’
Tema 1.3 CozeprkaHue yueOHOro MaTepuaja 2 OK 0 5’
Toxnecrsa u | ToxkaecTBa W TOXIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS. OK 06’
TOKJECTBEHHBIE HepasenctBo, pemienue HepaBeHCTBA. MeToj UHTEpBaioB. Perenue neiabix u IpoOHO- OK 07
npeoOpa3oBaHusl. palMOHAIBHBIX YPAaBHEHUM M HEpaBeHCTB. IIpuMeHeHHME ypaBHEHUN M HEPABEHCTB K K11
YpaBHeHM pEIIeHHI0 MaTeMaTHYeCKHX 3a7a4 U 3aJa4 U3 pa3IUYHbIX 00JacTeil HayKu U peaibHOU '
1 HEpaBEHCTBA #u3HU. CUCTEMBbI U COBOKYITHOCTH PAllMOHAJIbHBIX YpaBHEHUI U HepaBeHCTB. CUCTEMBI
JUHEWHBIX ypaBHEHUH. PelleHne NpukiIasHbIX 3a4ad ¢ IOMOIIBIO CHUCTEMBI JIMHEHHBIX
ypaBHCHHIA
Tewma 1.4. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COAEpP:KaHUE (CoAepKaHMe TPHUKJIATHOIO 4
[IpoueHTHBIE  BBIYKCICHUS | MOAYJISI)
B npodeccuonanbHbIX | [IpumeneHne apo0eil U MPOLEHTOB Ul PEIICHUS MPHUKIAJHBIX 3a1a4 M3 Pa3IHYHbIX
3a1auax oTpacied 3HaHUW U peanbHOM >ku3HU. [IpuOMMKEHHBIE BBIYUCICHHUSA, IpPaBHUIIA

OKpYyIJICHUS, NPUKUIKA M OLEHKa pe3yibTaTa BbIYMCICHUHA. PasHble cnocoOsl
BbIUMCIIEHHS] TPOLEHTOB. [IpolleHTHBIE BBIYMCIECHHS B NPO(ECCHOHANBHBIX 3ajadax.
IIpuMeHeHre ypaBHEHUN U HEPABEHCTB K PELIECHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a4a4 U3
pa3IuyYHbIX 00JacTel HAYKU U pealbHOM JKU3HU




Tema 1.5. CoaepxaHue y4eOHOr0 MaTepuaia 2
[TocnenoBarenbHOCTH [TocnenoBarenbHOCTH, CHOCOOBI  3aJaHMsl  IMOCJEAOBaTeNbHOCTEH. MOHOTOHHBIE
U MIPOTPECCUU MOCIIeI0BATENHbHOCTH. ApudMeTnyeckass U reoMeTpudeckas Iporpeccuu. beckoHedHo
yObIBaromasi reoMmerpudeckas mnporpeccus. Cymma OeCKOHEUHO YyOBIBarOIIEH
reoMeTpuuecko mporpeccud. Dopmyna CIOXKHBIX NpPOLEHTOB. Mcmonbs3oBaHue
MIPOTPECCHH JIJIsL PEIICHHMS pealIbHbIX 3324 MPUKJIATHOTO XapaKTepa
Tewma 1.6. Copneprkanue ydeOHOro MaTepuasa 4
®yHKIMU U rpapuKu OyHkius, crnocoObl 3amanus QyHknuu. [padux dysxnuun. BzanmHO o0OpaTHBIE
¢dbynakuu. O6nacTh ompeseNieHuss 1 MHOXKECTBO 3HadeHwid (GyHKimu. Hymm dysknmm.
[TpomMeKyTKH 3HAKOMOCTOSTHCTBA. YEéTHBIC M HEUETHBIC (DYHKITMH
KonTposabHasi padora no pasaenay 1. BxogHoi KOHTpOJIb
Paznen 2. Crenenu u kopuu. CTeneHHas, nokasatejbHasi U jorapupmuyeckasi QyHKIMHU 40
Tema 2.1. Coepxkanre yaeOHOT0 MaTepHraja 2
ApudmeTrnueckuii KOpeHb ApudmeTnuecknii KOpeHb HaTypajibHOW cTeneHu. JleicTBus ¢ apudMeTHuecKUuMu
N—OM CTEMEeHHN. KOPHSIMU N—OW CTEIEHHU.
Tema 2.2 Coieprkannie yueOHOro MaTepuaa 4
Crenenn. CtangapTHas Crenens ¢ nensiM nokazareiaem. CtangapTHas GopMa 3amucH JeHCTBUTEILHOTO YHCIIA.
(dhopma 3anucu Hcnonb3oBanue moaxonsmied (Gpopmbpl 3alucu JTEUCTBUTEIBHBIX YUCEN IS PEIICHUs
JEHCTBUTEILHOTO YHCIIa MpaKTUYECKUX 3a7ad W TpelacTaBlieHus JaHHBIX. CTeneHb C  paluoHAIbHBIM
noka3atenem. CBolicTBa creneHu. [IpeoOpa3oBaHue BRIpAXKCHUM, COACPKAIIUX CTECIICHU
C PaIMOHAJILHBIM MTOKAa3aTelIeM
Tema 2.3. CoaepxaHue y4eOHOr0 MaTepuaia 2 OK 01,
Crenennas GyHKIHS CrenenHas QyHKIMS C HaTypaJdbHBIM M IENBIM MoKazarenem. EE€ cBoiicTBa u rpaduk. 8112 8?’
CaolicTBa U rpad MK KOpHS N-OH CTEIICHU OK 0 5’
Tema 2.4. Uppaunonansusie | Comeprkanue yueOHOro MaTepuana 6 OK 0 6’
YPAaBHECHHMsI M HEPABCHCTBA | Pemienune uppanroHaIbHBIX YpaBHCHHUH U HEPABEHCTB OK 07’
Tema 2.5. Ilokazarenbrble | ComepxaHue yueOHOTO MaTepHaia 6 K11
yYpaBHEHHMs M HepaBeHCTBA | [TokasaresbHbIC YpaBHEHHUS M HEPABEHCTBA
Tema 2.6. CopepxaHue y4eOHOr0 MaTepuaia 6
Jlorapudm uncna. Colictsa | Jlorapudm uucna. Jlecsitudnbie W HaTypajibHble sorapudmbel. I[IpeoOpasoBanue
norapu@mMoB BBIPKCHUH, COJICPIKANIUX JIorapr(MbI
Tema 2.7. IlokazarenpHas | ComeprkaHue yueOHOro MaTepuana 8
u norapumuueckas | [TokasarenpHass W jorapudmudeckas (QyHKIMH, WX CBOMCTBA H  TpadUKH.
¢byHKIIUY, ypaBHeHus, | Jlorapudmuueckre ypaBHEHUS 1 HEPABEHCTBA
HEpPaBEHCTBA
Tema 2.8. IIpodeccuoHAIbHO OPHEHTHPOBAHHOE COAEPKaHHE (COAepsKaHMe NPHKJIAJTHOIO 4

Jlorapudmsl B ipupoie

MOYJIs1)




U TEXHUKE [Mpumenenwne norapudma. Mcropust pazButus marematuku. Jlorapupmudeckas crupaib
B npupoze. Ee maremarnueckue cBoiicTBa. Mcmonb3oBanue rpadukoB GyHKIHMHA IS
HCCJIEI0BAHUS MIPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MIPH PEILICHUH 3a/1a4 U3
Pa3IMYHBIX 00JIACTEH HAYKH M PeaTbHOMN KU3HU
Tema 2.9. CoaepxaHue y4eOHOr0 MaTepuaia 2
[IpumeHeHne ypaBHEHUI, Hcnonb3oBanue rpagukoB (QyHKUUN IS pelICHUS YPaBHEHWM M JIMHEWHBIX CHCTEM.
CHCTEM U HEPABEHCTB [IpuMeHeHnne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX 3a7ad U
K PEILICHUIO 3a7a4 3a/1a4 U3 pa3IMYHbIX 00J1acTel HAYKU U PCIbHON KU3HH
KonTposbHas padoTa 1o pasueny 2
Paznen 3 IlpsiMble M IJIOCKOCTH B pocTpaHcTBe. KoopauHATHI M BEKTOPHI B MPOCTPAHCTBE 28
Tema 3.1. Conepxanrie yaeOHOT0 MaTepHraja 2
IloBTropenune muanumeTpud. | OcHoBHBIE GUTYypbl, (akTel U Teopembl TIaHuMeTpud. OCHOBHBIC TOHSATHS
OcHoOBHBIE [OHATHUA | cTepeoMeTpur.  Todka, TpsiMasi, TUIOCKOCTb, TpocTpaHcTBO. [loHstHe 00
CTEPEOMETPUU AKCHOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3
HUX
Tema 3.2. CoaepxaHue y4eOHOr0 MaTepuaia 6
[Ipsimbie ¥ TIOCKOCTH B3anMHOe pacrnoyioxkeHue IpsSMbIX B IPOCTPAHCTBE: MEPECEKAIOITNECS, TapaIJICTbHbIC U
B IIPOCTPAHCTBE. | CKpelIUBarouecs npsmeie. [lapamneabHOCTh MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE:
[TapannenbHOCTh MpPSAMBIX, | TAapa/UleJbHbIe  HPsIMBIE B IPOCTPAHCTBE, MAPALICIBHOCTh  TPEX  MPSIMBIX,
OpsIMOM ¥ IUIOCKOCTH, | MapaUIebHOCTh MPSMOW M TIOCKOCTH. YTJBI C COHAIPABJICHHBIMH CTOPOHAMH, YTOJ
IIJIOCKOCTEN MEXIy MpsAMBIMH B TpocTpaHCTBe. llapainenbHOCTh IIOCKOCTEH: NapalljieibHbIE OK 01,
IJIOCKOCTH, CBOMCTBA MapajuIeNIbHBIX IUIOCKOCTEN. lIpocTeiimme npocTpaHCTBEHHBIE OK 02,
(bHUryphl Ha IIOCKOCTH: TETPAdIp, KyO, MapajuleIeIuIe ], TOCTPOCHUE CCUYCHHM OK 03,
Tema 3.3. Cojiepkanrie yaeOHOr0 MaTepuraja 4 OK 05,
[lepneHquKyAIPHOCTD [lepnieHAUKYASIPHOCTh TOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE TMpsSIMbIE B OK 07
MIPSIMBIX MPOCTPAHCTBE, MPSMbIC MapaJljiebHbIe U TMEPHNEHIUKYISIPHBIE K TUIOCKOCTH, MPU3HAK IK1.1
U TJIOCKOCTEH NEePHEHANKYISIPHOCTA MPSAMOA M IJIOCKOCTH, TEOpeMa O MPsIMOM MepHeHIUKYISIPHOU
MJIOCKOCTH
Tema 3.4. Coneprkanue yueOHOro MaTepuasa 4
VYrubl MeXAy NPSAMBIMU VYrnel B OpOCTpPaHCTBE: Yroa MEXAy HPSAMOM M IIOCKOCTBIO, JABYTPAHHBIM yrod,
U TJIOCKOCTSIMU JUHENHBIN yron aByrpaHHoro yria. llepneHaukylsp W HaKJIOHHBIE: PAcCCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PAacCTOSHHE OT MPSMOM 110 IJIOCKOCTH, MPOEKIUs (UTYpHl Ha
II0CKOCTh. [lepneHauKyIspHOCTh TJIOCKOCTEM: MpHU3HAK MEPIEHAUKYJISIPHOCTH ABYX
mwiockocteil. Teopema o TpéX NmeprneHaNKyIsIpax
Tema 3.5. Cojaeprkanue yueOHOro MaTepuaa 4

KoopauHatsl u BEKTOpBI
B IIPOCTPAHCTBE

Bektop Ha mimockocth M B mpocTpaHcTBe. ClOXKeHHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha uyucio. PasznoxkeHue BekTOopa Mo TpEM HEKOMILIaHAPHBIM




BekTopaM. [IpaBuno mapamienenunena. Pemenue 3ajgad, CBSI3aHHBIX C NPUMEHEHUEM
MpaBWI IeUCTBUI ¢ BekTopamu. [IpsimoyronpHas cucremMa KOOpAUHAT B MPOCTPAHCTBE.
Koopaunats! BekTopa. IlpocTeiimue 3amaun B KoopauHaTax. YTOJI MEXIY BEKTOPaMHU.
CkanspHoe mNpOU3BEACHUE BEKTOPOB. BpluncieHue yriioB Mexay MpsSMBIMH H
m1ockocTsiMU. KoopIMHAaTHO-BEKTOPHBII METO/ IIPU PELIEHUH T€OMETPUUECKUX 3a7a4

Tema 3.6. IIpodeccnonaibHO OPMEHTHPOBAHHOE COepPKaAHMeE (COIePKAHUE IPUKJIATHOTO 6
[Ipsimbie ¥ TIOCKOCTH MOAYJIs1)
B MPAKTHYECKUX 3a7a4ax Pacrionoxenne mpsIMBbIX M TUIOCKOCTEM B OKpYyXkarolmiem Mupe (Ipupojie, MCKYCCTBE,

ApXUTEKTYype, TEXHHUKE). PernieHne npakTHKO-OpUEeHTUPOBAHHBIX 3a/1a4
Tema 3.7. Coneprkanue yueOHOro MaTepuasa 2
Pemenue 3anau. [psimbie Pemenue 3a1a4 Ha HaAX0XKICHUE TEOMETPUUECKUX BEIMYHUH C HUCIIOJIB30BAHUEM ammapara
Y TUIOCKOCTH, KOOPJUHATBl | BEKTOPHOM aJIreOphI
U BEKTOP KonTpoabHas pabdora 1o pasaeny 3
Paznen 4. OcHoBbl TpUroHOMeTpuu. Tpuronomerpuyeckue GyHKIUN 23
Tema 4.1. CoepkaHue yueOHOro MaTepuaja 6
OCHOBBI TPUTOHOMETPUU CuHyc, KOCUHYC ¥ TaHT€HC YHUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHT€HC

YHUCJIOBOTO apryMeHTa. Tpuronomerpuueckas OKPY>KHOCTb, omnpeneneHne

TPUTOHOMETPHUYECKUX (PYHKIIMIA YUCIIOBOTO apryMeHTa
Tema 4.2. OcHoBuble | ConeprkaHue yueOHOro MaTepuasa 6
TPUTOHOMETPUUECKHUE [IpeobpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUYECKUE
TOXKJIECTBA hopmyTbr
Tema 4.3. Conepxanre yaeOHOr0 MaTepHraja 4
Tpuronomerpuyeckue Oynkuus. [lepuonnueckue ¢pynkuuu. Tpuronomerpuueckue (GyHKIMH, UX CBOMCTBA U
(GyHKIMH, MX CBOWCTBA M | rpaduku
rpahuKu OK 01,
Tema 4.4. Coiepkanrie yaeOHOr0 MaTepuraja 3 OK 02,
Tpuronomerpuueckue Pewienne  TpuroHomeTpuueckux — ypaBHeHUH. I[IpuMepel  TPUTOHOMETPUUECKUX OK 03,
YPaBHEHWs M HEPABEHCTBA | HEPABEHCTB OK 04,
Tema 4.5. IpodecconaabLHO OPHEHTHPOBAHHOE coJep:KaHue (ColepKaHHe NPHKJIATHOIO 2 OK 05,
Hcnonp3oBanue MOYJIs1) OK 06,
TPUTOHOMETPUHU [IpoBenenne MpakTUYECKUX pacyeToB MO (opMyliaM TPUTOHOMETpHUH. Vcronib30BaHue 1IK1.1
B npodecCUOHANBHOM | rpaduKoB  (GYHKIMH IS HCCIEAOBAaHUS IPOIECCOB M 3aBHCUMOCTEH, KOTOpBIE
cdepe BO3HUKAIOT IPH PEIICHUH 33]1a4 U3 JIPYTUX YUSOHBIX TUCIUIUIMH U peaTbHOU KU3HU
Tema 4.6. Coneprkanue yueOHOro MaTepuasa 2
Pemenue 3a1a4 | Tpuronomerpudeckue QyHKIMHN, TOXKACCTBA U YPABHECHHSI
TPUTOHOMETPUU KouTpoJabHas padora no pazzaeny 4
Pa3zpnen S. MHOrorpaHHHMKH M TeJia BpalleHUs 32 OK 01,




Tema 5.1.

MHOrorpaHHuK"

CoaepxaHue y4eOHOr0 MaTepuaia

[TonssTHE MHOTOIpaHHHMKA, OCHOBHBIE DJJIEMEHTbl MHOTOTPAHHHKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPDAHHMKH; pa3BEpTKa MHororpaHHuka. lIpusma: n-yrosabHas
IpU3Ma; I'PaHU U OCHOBAHUS MPU3MBIL; NIPsIMasi U HAaKJIOHHAs IPU3MBbl; OOKOBask U MOJIHAs
IIOBEPXHOCTh Ipu3Mbl. [lapamnenenunen, npsMOYTOJIBHBIA NapajuIeieHUNEs] U €ro
cBoiicTBa. [lupamuzaa: n-yronpHas nupaMuja, I'paHd U OCHOBAHUE NMUPAMUIBI; OOKOBas
U T0JIHAs MOBEPXHOCTb NMUPAMU[BI, NPaBUIbHASA U YCEUEHHAs NHUpaMujia. DJIEMEHTbI
OpU3Mbl U NUpPaMUbl. BblunciIeHue 371eMEHTOB MHOIOI'pDAaHHHMKOB: pEOpa, AMaroHaiu,
YTJIBI

Tema 5.2.
[IpaBunbHBIE

MHOTOI'PAaHHUKH.
MMOBEPXHOCTH

Tlnomanne

MHOTI'OI'PaHHUKOB

Coneprkanue yueOHOro MaTepuasa

[IpaBunbHBIE MHOTOTPAaHHMKHM: TOHATHE MPAaBWJIBHOIO MHOTOTPaHHMKA; IpPaBHJIbHAsS
pyu3Ma ¥ IpaBWIIbHAS NUPAMMJA; TPaBUIbHAS TPEYTOJIbHASA MUPAMKIA U MTPaBUIBHBIN
TeTpasp; KyO. [IpencraBieHue o npaBUIbHBIX MHOIMOTPAHHUKAX: OKTa’dAp, AOJEKa’Ap U
ukocasap u Ap. Cedenuss npusmbl U nupamufsl.llnomans GOKOBOW MOBEPXHOCTH H
MOJTHOM TMOBEPXHOCTH MPSMOW TMPHU3MBI, IUIOIIAAh OCHOBAHWH, TeopeMa O OOKOBOM
HOBEPXHOCTH MNpsiMOM mnpu3Mbl. [lnomane OOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH
IPaBWIBHOM NHMpaMuibl, TeOopemMa O IUJIOMAAU OOKOBOW IOBEPXHOCTH YCEUEHHOMN
IUPAMMU/IBI

Tema 5.3.

Tena BpareHus

Cojiepkanrie yaeOHOT0 MaTepHraja

Hunuuapudeckas MOBEPXHOCTh, 00pa3yrolue LWIMHAPUYECKOH IMOBEPXHOCTH, OCh
UWIMHIPUYECKONH moBepxHOocTU. LlunuHpap: ocHoBaHuss U OOKOBasi MOBEPXHOCTb,
oOpasyromias M OChb, IUIOMAAb OOKOBOM M TOJHON noBepxHocTH. KoHuveckas
MOBEPXHOCTh, O0Opa3yrolue KOHMYECKOH MOBEPXHOCTH, OCb M BEpIIMHA KOHMYECKOMN
noeepxHocTu. KoHyc: ocHOBaHMe M BeplIMHA, 00pa3yrolias U 0Ch, IO OOKOBOH U
MOJIHOM TOBEPXHOCTH. YCEUEHHBIM KOHyc: oOpa3yroliMe H BbICOTA, OCHOBAHUS U
6okoBas noBepxHocTb. Cdepa u map: LUEHTp, paauyc, THaMeTp, MIOLalb OBEPXHOCTH
chepbl. B3zaumHoe pacnonoxkeHue chepbl M IUIOCKOCTH, KacaTelabHas IUIOCKOCTh K
chepe, miomanb chepsl. M3zoOpakeHue Ten BpalleHUs Ha IJIOCKOCTU. Pa3BépTka
LJIMHIpPA U KOHYca

Tema 5.4.
O0BEMBI

HOBCpXHOCTCﬁ TCI

n

IIoniagu

Cozeprkanue yueOHOro MaTepuaa

[Tonsitne 06 00bEMe Tema B mpocTpaHcTBe. OCHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema
00 00BEME MPSIMOYTOIBLHOTO MapaJUISIeUIIeIa U CISACTBUS U3 He€. 00BeM MUPaAMUIBI U
npu3Mbl. O0bEM 1MIMHAPA, KoHyca. O0BEM mapa u wiomans chepsl. [lomodHbIe TEena B
npoctpancTBe. COOTHOIICHUS! MEXY IUIOMIASIMH TIOBEPXHOCTEH, 00BEMaMu MOJOOHBIX
ten. CedeHus: mummHApa (MapauieIbHO M MEPIEeHAMKYISIPHO OCH), CEYCHHs KOHyca
(mapannmenbHOE OCHOBAaHUIO U TPOXOASINEEe depe3 BEpIIMHY), CEYCHHs [Iapa.
MHororpaHH#K, OIMCaHHBIA OKOJIO c(hepbl; cdepa, BIHCaHHAs B MHOTOI'PAaHHHUK HJIH B
TCJIO BpallICHUSA

OK 02,
OK 05,
OK 06
OK 07
I1K1.1




Tema 5.5. IIpodeccuoHaILHO OPHEHTHPOBAHHOE COAepKaHHe (codepsKaHMe NPHKJIAJIHOIO 4
JIBrb>KeHHE B MPOCTPAHCTBE. | MOAYJIsI)
Ceuennss u xoMOuHanuu | CHMMETPHUS B TPOCTPAHCTBE: CUMMETPHsS OTHOCHTEIBHO TOYKH, MPSIMOM, IUIOCKOCTH.
IIPOCTPAHCTBEHHBIX PUIYp | DIIeMEHTBI ~ CHMMETPHH B [UPaMUAax,  [apajulelienuneaax,  IpaBUIbHBIX
B npodeccHoHaNbHBIX | MHOTOrpaHHUKaX. CHMMETpUsS B TPHPOJE, AapXUTEKType, TEXHUKE, B OBITY, B
3ajavax npodeccun. Mcnonb3oBaHue MABMKEHUH B IPOCTPAHCTBE TMPU PEIICHHH 3ajad.
[TocTpoenue ceueHnii MHOrOrpaHHUKOB U Tel BpaiieHusa. Merop cinenoB. KomOunanus
TEJ BpalleHUS W MHOTOTPaHHUKOB. Vcmoiap30BaHMEe KOMOWHAIIMH MHOTOTPAaHHUKOB H
TEJI BpallleHHs B TPAKTUKO-OPUEHTUPOBAHHBIX 3aa4ax
Tema 5.6. CojieprkaHue yueOHOro MaTepuaja 2
Pemenue 3a1a4. | Berauciienne BenwuuH (AJIMHA, YToJl, 00hEeM, IUIOMAAh TTOBEPXHOCTH) T€OMETPUICCKIX
MHororpaHHMKM W Tena | puryp, HUCHOJB3ys H3y4YeHHbICe (GOPMYJIbl M METOAbl. [lOCTpOCHHE CEeYCHHU
BpalieHus MHOTOTPAaHHUKOB METOJIOM CJICJIOB, BBITIOJIHEHHE (BBIHOCHBIX) IJIOCKHUX YEPTEKEH U3
PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYp: BU CBEPXY, COOKY, CHU3Y
KonTtpoJsbHasi padoTa o pasueny 5
Paznea 6. IlpousBoanasi u nepBoodopasHasi GyHKIuM 48
Tema 6.1. Coiepkanre yaeOHOro MaTepuraja 2
MOHOTOHHOCTB u | [IpoMexXyTKH MOHOTOHHOCTH (yHKIMU. MaKCUMyMbl W MHHHUMYMBI (DYHKIUH.
3KCTPEMYMBI ¢yHkuuu. | Hanbospliee 1 HauMeHbIIIee 3HaueHUue (PYHKIIUH HA TIPOMEXKYTKE
Touku sKCTpEeMyMa
Tema 6.2. CosepkaHre yaeOHOr0 MaTepuraja 6
Ilonstne  HenpepbelBHOCTH | HenmpepwiBHBIC (GyHKITUH. METOI MHTEPBAJIOB JIJISl PEIICHHSI HEPABEHCTB
dbyHKIIH. Meron
HWHTEPBAJIOB
Tema 6.3. CoseprkaHue yueOHOro MaTepuaja 8
[IpousBoaHasi. [MpousBonnas ¢ynknuu. [‘eomerpuueckuii ¥ (U3WYECKHIA CMBICT TPOU3BOJIHOM. OK 01
I'eomeTpuueckuit u | [IpousBogHbie 3neMeHTapHbIX GQYHKIUH. DOpMyIIbl HAXOXKACHUS TPOU3BOTHON CYMMBI, OK 02’
¢buznveckuit CMBICIT | IPOU3BEICHUS M YACTHOTO (DYyHKITHIA OK 03’
MPOMU3BOAHOMN ’
OK 04,
Tema 6.4. Monotonnocts | Comepxanue yueOHOTO MaTepraia 6 OK 07
hyHKIIH. Touku | [I[pumeHeHne TNPOU3ZBOAHON K HCCIACNOBaHHMIO (DYHKIMA HAa MOHOTOHHOCTh U K11
JKCTpEeMyMa SKCTPEMYMBI
Tema 6.5. Coneprkanue yueOHOro MaTepuasa 6
Haubonbiee u | HaxoxneHne HauOONbIIEr0 W HAaWMEHBIIEro 3HayeHWs (YHKUMHM Ha OTpe3Ke.
HavMEHbIIIEEe 3HaueHus | [I[ppumMeHeHne NpOM3BOAHON A HAXOXKACHMS HAWIYUIIEro pPEIICHHs B MPUKIIATHBIX
byHKIIHN 3a/1auax, sl OMpeIeJIeHUs] CKOPOCTH MpoIlecca, 3aJaHHOr0 hopMyJIoi uiu rpagukom
Tema 6.6. Haxoxnenue | IlpodeccnoHalbHO OpHMEHTHPOBAHHOE CO/ep:KaHHe (coAepKaHHe INPHKJIATIHOIO 6

OIITUMAJIBHOI'O pE3yJibTaTa C

MOYJIs1)




IMOMOIIBIO TTPOU3BOTHOM

HpI/IKJIaIIHbIe 3aga4yd, B TOM YHCIIC COIMAJIbHO-3KOHOMHYCCKOIO U (1)I/I3I/I‘IGCKOI‘O
XapakTepa, uX pCICHueC CpCACTBAMU MaTCMATHYCCKOT'O aHaJIn3a

Tema 6.7. CopepxaHue y4eOHOr0 MaTepuaia 6
[TepBooOpasHas hyHKIMH IIepBooOpa3nas. Tabauia mepBooOpa3HbIX
Tema 6.8. Conepkanrie yaeOHOro MaTepuraja 6
IInomane KpHUBOIMHEWHOM | HTEerpas, ero reoMeTpuyeckuil u (PU3MYEecKHil CMbICI. BbluncieHwe HWHTerpana o
Tpameuuu. @opmyia | popmyrne Hetorona-Jleiibruma
HproTona — JleiOHuIa
Tema 6.9. Coneprkanne yaeOHOr0 MaTepHraja 2
IIpumenenue npousBogHol | Pemenne 3amay Ha MNpUMEHEHHE TMPOU3BOAHONM M MHTErpana Juis BBIYMCICHUS
1 1epBo00pa3HON PYyHKIMU | (HHU3MUECKHUX BEJIMYUH M IIOMIAEH
KonTpoabHasi padoTa 110 pasueny 6
Pa3nen 7. Teopusi BeposiTHOCTEH ¥ CTATHCTHKA 30
Tema 7.1. CopepxaHue y4eOHOr0 MaTepuaia 2
[IpencraBnenue gaHHBIX [IpencraBneHue JaHHBIX C MOMOIIBIO TaOIUIl U quarpamMm. Cpemnee apudmeTHdeckoe,
Y OIMcCaTeNbHas CTAaTUCTUKA | MeIMaHa, HAauOOJbIIIEe W HAWMMEHbBIIEE 3HAYEHHUS, pa3Max, JAUCIEPCUS, CTaHAapTHOE
OTKJIOHCHHE YHCJIOBBIX HA0OPOB
Tema 7.2. CoaepxaHue y4eOHOr0 MaTepuaia 4
Crny4daifHble COOBITHS. CrnyualiHble 9KCIIEpUMEHTHI (OMBITHI) U CIAy4yailHble COOBITHS. DJIeMEHTapHbIe COOBITHS
Omnepanuy HaJ COOBITUAMM | (MCXO/bI). BeposSTHOCTH CiydaifHOrO COOBITHS. BIM30CTH YacTOTBI M BEPOSTHOCTH
coObiTuii. Ciyd4ailHble ONBITHI C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH COOBITHI B OIBITaX C PABHOBO3MOKHBIMH 3JICMEHTAPHBIMHA COOBITHSIMH.
Omneparuy HajJ COOBITHAMU: TEPECECUCHUE, 00BEIMHEHHUE, MPOTUBOIIOI0KHBIC COOBITHS.
Huarpammbl  Oitnepa. @opmyiia CIOKEHUS BEPOSTHOCTEH. YCIIOBHAsh BEPOSTHOCTB.
YMHO)keHue BepoATHOCTel. JlepeBo ciydaifHOro skcnepumeHnTta. dopmysna MOIHOU
BeposTHOCTH. HezaBucuMbie COOBITHS OK 01. OK 02
Tema 7.3. IIpodeccnoHAILHO OPHEHTHPOBAHHOE COAEPKAHHE (COAep/KaHMe IPHKJIAJIHOIO 8 OI& 03 ’
BepositHOCTB MOJTYJIs1) OK 0 4’
B npodeccroHanbHbIX | [lepBuynas 00pabOTKa CTATUCTHYECKUX MaHHBIX. ['paduyeckoe WX TMpeICTaBICHHUE. OK 06
3a/auax Haxoxxnenne cpeqHux XapaKTepUCTHUK, HaOMomMaeMbix AaHHBIX. OlleHKa BEPOSITHOCTH K11
coOBITHS B TIPO(ECCUOHATILHON NIEATENBHOCTH, PElIeHHe MPO(PEeCCHOHANBHBIX 3a/1a4 Ha )
BEPOSITHOCTh  COOBITHS, TPUMEHEHHE CTAaTUCTHYECKUX METOJIOB JUIsl  PEIICHUS
npohecCHOHaTBHBIX 3a7a4
Tema 7.4. Cosepkanrie yaeOHOT0 MaTepHraja 4
OnemeHTsl KOMOMHATOpUKU | KoMOMHATOpHOE NpaBUIIO yMHOKEeHHMs. [lepecTaHoBKH 1 (hakToprair. YUcao coyeTaHuid.
Tpeyroapuauk ITackans. @opmyna 6maoma HeroToHa
Tema 7.5. CopaepxaHue y4eOHOr0 MaTepuaia 2




Cepuu mociieIoBaTeIbHBIX
WCTIBITAHU I

bunapHplii ciydaiiHbIi OmbBIT (MCHBITAaHUE), ycmex M Heyaada. HesaBucumbie
ucnsiTanus. Cepust HE3aBUCUMBIX MCIIBITAHUM 10 IepBoro ycnexa. Cepus He3aBUCUMBIX
vcnbeiTanuii bepuymnu

Tema 7.6. CoseprkaHue yaeOHOro MaTepuaja 6

Cnyuqaiinple BenuuuHbl W | CnyuaitHas BenuuuHa. PacmpeniencHue BeposTHocTeil. Jlnarpamma pacmpeiescHus.

pacrpeaeneHus. [Ipumeps! pactipeenenuii, B TOM 4Hciie, TeOMETPUIECKOe U OMHOMHUAIIBHOE.

Maremaruueckoe UucnoBble XapaKTEpUCTUKH CIyYalHBIX BEJIMYMH: MaTEMaTHYECKOE OXHUIaHUE,

O’KHJIaHHE CIly4allHOM | IMCHIEpCUsl W CTaHJAPTHOE OTKIIOHEHHWE. [IpuMephl NPUMEHEHUS MaTeMaTHYeCKOTO

BEJIMYUHBI OXXKHMJIaHWUsl, B TOM YHCJIE€ B 3aJa4ax U3 IIOBCEIHEBHOW MXHW3HH. Maremaruueckoe
OXuJaHue OWHApHOW CiIy4allHOW BeIMYMHBI. MareMaTH4ecKoe OXXKHIAHHUE CYMMBbI
CIy4yalHBIX BETWYMH. MareMaTuuecKkoe OXKUJAHWE M JTUCIEPCUS Te€OMETPUYECKOTO U
OMHOMHUAJIBHOTO pacIlpeieIeHH

Tema 7.7. Cojsiepkanrie yaeOHOr0 MaTepuraja 4

3akoH  OonbmIMX  uHCel. | 3aKOH OOJIBIIMX YHCEN U €ro POJib B HayKe, MPUPOjIE U 00IecTBe. BHIOOPOUHBIH METO

HenpepeiBable  ciyuyaiiHble | uccinenoBanuii. [IpuMepbl HEPEPHIBHBIX CIyYailHBIX BeMW4uH. [IoHATHE O TUIOTHOCTH

BEJIMYMHBI (paclpeaeeHus) | pacupeaeiieHus. 3ajaun, NPUBOJIINE K HOPMaIbHOMY pacmpezeieHuto. Ilonstue o

Hopmanbnoe HOPMAJILHOM paclpeieICHUU

pacnpeneneHue KonTpoJabsHas padora o remam paszena 7

IIpoMexkyTouHas arrecTanus (JK3aMeH) 18

Bcero: 235




3. YCJIOBUS PEAJIM3AIIAU ITIPOTPAMMBI YYEFHOM JJUCHUTLIAHBI

3.1.JIna peanu3anuu NPOrpaMMbl JUCHMIUIMHBI JOJLKHBI OBITH NMPEeIyCMOTPEHBI
cjeAylolIHe crieluaibHble MOMeleHus :

Ka0MHeT MAaTeMAaTHKH — oMeleHue 61.

I Cneunanu3upoBanHasi Mme0esib U CHCTEMbI XPAHEHUS

OcHoBHOe 000opynoBanune

[Taptel nByxMecTHBIE — 15;

Croun yunrenbckuii — 1;

Cryn yuurenbckui — 1;

Crynbga yuennueckue — 30;

[Mxad m1st TOKyMEeHTOB — 1.

JlonotHUTEILHOE 000pYy/I0BaHHE

Jocka aynuropHasi HacTeHHas — 1.

II Texunuyeckue cpeacraa

OcHoBHOE 000pynOBaHHne

[IpoekunoHHbIM 5KkpaH — 1;

MynbTUMEAUITHBINA IPOEKTOP — 1.

I1I lemoHcTpanMOHHBIE y4eOHO-HATIAIHbIE MIOCOOHS

OcHoBHOe 000opyn0oBaHHne

KOMIIIEKT 371€KTpOHHBIX BUIEOMaTEpHaoB — 1;
KOMIIIEKT 271EKTPOHHBIX BUACOMATEPHAIIOB — 1.

JlonoHUTeIbLHOE 000pY/I0BaHHE
Monenu st u3yueHus: reoMmeTpudeckux ¢puryp — 1.

Ilepeyens MporpaMMHOro 00ecneYeHusl:

Omnepanmonnas cucrema MicrosoftWindows 10 Pro;
KasperskyEndpointSecurity.

3.2. UndopmanmnonHoe odecriedeHrue peaau3anum MNporpaMmmbl
Jis peanuzalv MporpaMMbl OMOIMOTEUHBIM (OHJ YHUBEPCUTETa HMEET IeYaTHbIC

W/WIH SJEKTPOHHBIE 00pa3oBaTelbHbIE W WH(MOPMAIMOHHBIE PECYPCHI, PEKOMEHIyeMBbIEe st
UCIIOJIb30BaHUs B 00pa30BaTEIbHOM IPOLIECCE.

DJIeKTPOHHBbIE U31aHusl (IJTEeKTPOHHbIE PeCYPChl)

OcHoBHBIE

1. Maremartuka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHaIN3a, reoMeTpus. Anredpa
W Hayajga MareMarndeckoro aHamms3a: 10—I11-e kmaccel: 0a30BbIM W yriyOJEHHBIH YPOBHHM :
yuebHuk / III. A. Anumos, FO. M. Konsrun, M. B. Tkauéra, ®&énopoBa. — 12-e uzn., crep. —
Mocksa : IIpocsemenme, 2025. — 463 c¢. — ISBN 978-5-09-112136-0. — Tekcer:
ANIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/408656 — snekTpoHHas BEpCUsS C HEOTPAHUYCHHBIM KOJIUYECTBOM

JIOCTYTIOB.

2. Aranacsn, JI. C. Marematuka: anreOpa ¥ Hayajga MaTeMaTHYE€CKOTO aHAW3a,
reometpus. ['eomerpust: 10—11-# kmaccel: 6a30BbIi U yrayOn€uublii ypoBaH : yaeOHuk / JI. C.
Aranacsan, B. ®@. byry3os, C. b. Kagomue. — 12-e uzn., ctep. — Mocksa : I[Ipocseiienue,
2025. — 287 c. — ISBN 978-5-09-112137-7. — TekcT : 3neKTpOHHBIH // JIaHb : 31eKTpOHHO-
6ubnuoreuynas cuctrema. — URL: https:/e.lanbook.com/book/408659 — snexTpoHHas Bepcus ¢

HCOTPAHNYCHHBIM KOJIUYCCTBOM OOCTYIIOB.


https://e.lanbook.com/book/408656
https://e.lanbook.com/book/408659

JlomostTHUTEIbHBIE
1. Mepsnsk, A. I'. Maremaruka. ['eomerpus: 10-i1 knacc: yriyOnéHHBIA YPOBEHb :

yueOnuk / A. I'. Mep3nak, . A. Homuporckuii, B. M. IlonskoB ; mox penakmmeit B. E.
ITomonsckoro. — 7-e u3m., crep. — Mocksa : [Ipocsemenue, 2023. — 272 ¢. — ISBN 978-5-
09-103609-1. — TekcT : >nexkTpoHHbIH // JIaHb : 35nekTpoHHO-Onbnuoreunas cucrema. — URL:
https://e.lanbook.com/book/334475— snekTpoHHas BepCUs C HEOTPAHUYCHHBIM KOJIUYECTBOM

JOCTYTIOB.

2. Mepsnsk, A. I'. Maremaruka. I'eomerpust: 11-i1 knacc: yriyOnéHHBIA ypOBEHb :
yuebnuk / A. I'. Mep3msak, JI. A. Homuposckuii, B. M. Ilonskos ; mon pemakuumeii B. E.
[Togonbckoro. — 7-e m3x., crep. — Mocksa : [IpocBemenune, 2024. — 254 ¢. — ISBN 978-5-
09-103610-7. — Tekcrt : anexTpoHHbIH // JlaHb : 37eKTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/334478— snmekTpoHHass BEpCUS C HEOTPAHUUYCHHBIM KOJIHMYECTBOM
JIOCTYIIOB.

3. Mep3nsk, A. I'. Marematuka. AnreOpa n Hayana MaTeMaTHYecKoro aHaiuza. 10
Kjacc @ yriayOnéHHbI ypoBeHb : yueOHuMK / A. I'. Mep3nsak, . A. Homuposckuii, B. M.
[Tonaxos. — 6-e uzna., crep. — Mocksa : Ilpocsemenue, 2023. — 480 c. — ISBN 978-5-09-

087877-7. — Tekct : amekTpoHHbIl / Jlaub : 3MeKTpoHHO-OMOMMOTeyHas cucrema. — URL:
https://e.lanbook.com/book/360725 — snmekTpoHHass BepCUs ¢ HEOTPAHUYEHHBIM KOJIHMYECTBOM
JOCTYTIOB.

4. Mepsnsik, A. I'. Maremarnka. AnreOpa u Hadajga MaTeMaTHYeCKOro aHanuza : 11

KJacc : yruyonéHHelii ypoBeHb : yueOHMK / A. I'. Mepsnsak, [I. A. Homuposckuii, B. M.
[Tonsaxos ; nox pemakument B. E. [logonsckoro. — 5-e usa., crep. — Mocksa : [Ipocseuienue,
2024. — 412 c. — ISBN 978-5-09-087874-6. — Tekcrt : 351eKTpoHHbIH // JIaHb : 3JeKTpOHHO-
oubmmoreuynas cucrema. — URL: https:/e.lanbook.com/book/360722 — snexTpoHHast Bepcus ¢

HCOIrpaHNUYCHHBIM KOJIMYECTBOM JOCTYIIOB.

HNuTepHeT-pecypcesl

1. https://minobrnauki.gov.ru — opunmansHeii caiiT MHHHACTEPCTBA HAYKH U BBICIIETO

obpazoBanus PO.

2. http://www.edu.ru— dhenepanpabiii moptan «Poccuiickoe 00pa3oBaHHE.

3. https://elementy.ru/catalog/8602/Edinoe_okno_dostupa k obrazovatelnym resursa

m_window_edu_ru — uHpopmannonHas cucrema « EnuHOE OKHO JTOCTyTIa K
00pa30BaTeILHBIM pPecypcam.

4. https://elementy.ru/catalog/8609/Federalnyy tsentr informatsionno obrazovatelnykh
resursov_fcior edu ru cdenepanibHbli  LEHTP HHPOPMAIIMOHHO-00PA30BATEIbHBIX
pecypcos.

5. http://www.wikiznanie.ru-Buku3Hanue: THUIIEPTEKCTOBAS AIICKTPOHHAS
SHIUKJIIOTICIHSI

6. https://www.allmath.rulTopran Allmath.ru — Bcst MaTemaTHKa B OJHOM MECTE

7. https://math.ru [Topran MmaTemMaTu4eckoro oopa3zoBaHus

8. DJEKTpOHHBIN KaTaJior Bubanorexu MoclV. Pexum JIOCTyHa:

http://elib.mosgu.ru

9. CalT ans IOMOIIM CTYJCHTaM, KEJArOIIUM CaMOCTOSATEIBHO U3ydaTh M C/IaBaTh

9K3aMeHBI 110 BBICIIEH MaTeMaTHKE, U MOMOIIH MPETOAaBaTeNIM B MOI0O0PKE MaTEpHAIOB K
3aHATHSAM U KOHTPOJBHBIM paboTtam. Pexxum gocryna: http://mathportal.net/

10. ®opmynbl, ypaBHEHHUS, TEOPEMBI, MPUMEPHI pEIIeHUs 3amad. Pexum

noctyra:http://matematika.electrichelp.ru/
11. Hasuratop camocrostenbHoil noxaroroBkn k EI'D.  Pexum  nocryna:



https://e.lanbook.com/book/334475
https://e.lanbook.com/book/334478
https://e.lanbook.com/book/360725
https://e.lanbook.com/book/360722
https://minobrnauki.gov.ru
http://www.edu.ru
https://elementy.ru/catalog/8609/Federalnyy_tsentr_informatsionno_obrazovatelnykh_resursov_fcior_edu_ru
https://elementy.ru/catalog/8609/Federalnyy_tsentr_informatsionno_obrazovatelnykh_resursov_fcior_edu_ru
http://www.wikiznanie.ru-ВикиЗнание
https://www.allmath.ru
https://math.ru
http://elib.mosgu.ru/
http://mathportal.net/
http://matematika.electrichelp.ru/

https://fipi.ru/navigator-podgotovki/navigator-ege
12. HU3ydenue MaTEMATUKH

https://ru.onlinemschool.com/math/library/
13.  bank pedeparos. Pexum nocryna: https://www.bestreferat.ru/

OHJIAWH. Pexxum JlocTyna:

4. KoHTPOJIb U OlIeHKA Pe3yJibTATOB 0CBOEHHsI 00111e00pa30BaTe/IbHOM

AUCHUIIMHBI
KoHTpoib M oOuleHKa pe3yJbTaTOB OCBOEHUs 001Ie00pa3oBaTEIbHOM

JUCUUIUIMHBI PACKPBIBAIOTCS YEPE3 NUCLUIUIMHAPHBIE PE3YIbTAThI, HAIIPABICHHbBIC

Ha (opmupoBaHHE OOHIMX U MPO(EeCCHOHANBHBIX KOMIIETEHLMIM MO pasienam u

TCMaM COACPKAHUA yqe6Horo Marcpualia.

Ooémas/npodeccuonanbHast Pa3znen/Tema Tun OLICHOYHBIX
KOMIIeTeHI[UA MeponpusiTHs

OK 01. Bwibuparp cnoco0wsr | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanwue

pelieHus 3anau | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHbIl onpoc
npodeccroHanbHOM Temsr 2.1- 2.7, 2.8 I1-o/c, | MaremaTuyeckuit AUKTaHT

ACATCIIBHOCTH  ITPUMEHUTCIIBHO
K pa3/IM4YHbIM KOHTCKCTaM

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

[IpencraBnenue
pe3yJabTAaTOB MPAKTUYECKUX
pabort

KonTponbHas pabota

4.6. Brmmosaenne 3aJaHIH

Temsr 5.1, 5.2, 5.311-0/c, | mpoMeKyTOUHOI

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

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

6.7-6.9.

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

7.4-17.7.
OK 02. Ucnons3zoBate | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COBpeMeHHBIe cpejacTBa moucka, | 1.4I1-o/c, 1.5I1-o/c, 1.6. VYeTHbI# onpoc
aHanm3a W uHTepnpetanuu | Temsr 2.1- 2.7, 2.8 II-o/c, | MaTemaTnueckuii JUKTaHT
nHpopmanuu, 2.9. [IpencraBieHue
u uHpopmanuonnsie | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB MNPaKTHYECKUX
TEXHOJOTHM [JIsi  BbINOJHEHUs | 3.7. pabor
3a1a4 npodeccuonansHoit | Temsl 4.1 - 4.4, 4.511-o/c, | KonrponbHas pabora
JIeSITEIbHOCTHU 4.6. Brmmosaenne 3aJaHuH

Temsr 5.1, 5.2, 5.311-0/c, | mpoOMeKyTOUHOI

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

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

6.7-6.9.

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

74-17.1
OK 03. [Mnanuposats | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanue
u peanusoBbiBaTh cobctBeHHoe | 1.411-o/c, 1.511-o/c, 1.6. VYeTHBI# onpoc
npodeccuoHanbHOe Temsr 2.1- 2.7, 2.8 I1-o/c, | MaremaTu4ecKkuii AUKTAHT
u JUYHOCTHOE pazBurue, | 2.9. [IpencraBnenue

MPEeATPUHUMATEIBCKYIO

Temsr 3.1 - 3.5, 3.6I1-0/c,

pe3yJIbTaTOB MNPAKTHYCCKUX



https://fipi.ru/navigator-podgotovki/navigator-ege
https://ru.onlinemschool.com/math/library/
http://www.bestreferat.ru/

EATENBHOCTD 3.7. pabor

B mnpodeccuonansHoii cdepe, | Temsr 4.1 - 4.4, 4.511-o/c, | KonTponbHas pabota
HCIIOJIB30BaTh 3gaHusg | 4.6. Brinonnenne 3aJaHuN
nmo mpaBoBoi W (QuHaHcoBoi | Temsl 6.1 - 6.5, 6.6I1-0/c, | TpOMEKyTOUHOMH
rPaMOTHOCTH 6.7-6.9. aTTecTaluu

B Pa3IMYHBIX skn3HeHHbIXx | Temur 7.1, 7.2, 7.311-o/c,

CHUTYaIHIX 7.4-7.1

OK 04. Oddexktusno | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

B3aMMO/JICIICTBOBATh U paboTaTh
B KOJUIEKTUBE U KOMaHJIe

1.4I1-0/c, 1.5I1-0/c, 1.6.
Temsr 4.1 - 4.4, 4.5I1-o/c,

VYeTHBI o1npoc
MateMmaTnyeCcKuii TUKTAHT

4.6. [IpencraBnenue
Temor 5.1, 5.2, 5.3[1-o/c, | pe3ynabTaTOB MPAKTUYECKHUX
5,4, 5.5I1-o/c, 5.6. pabor
Temer 6.1 - 6.5, 6.6I1-0/c, | KonrponbHas paboTa
6.7-6.9. Brinonnenue 3a1aHUI
Temer 7.1, 7.2, 7.311-0/c, | mpoMexXyTOYHOM
74-7.7 aTTeCTaluu

OK 05. OcymectBuate ycrayto | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

U MUCbMCHHYIO KOMMYHHUKAIIUIO

1.411-0/c, 1.5I1-0/c, 1.6.

YeTHBI onpoc

Ha rocymapctBeHHOM  s3bike | Temsl 2.1- 2.7, 2.8 II-o/c, | MaTeMaTH4YeCKUd TUKTAHT
Poccuiickoii Oenepauun | 2.9. [IpencraBnenue
c y4eTOM ocobennocteit | Temwr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaTOB MNPaKTHYECKUX
COLMAJIEHOTO 3.7. pabot
U KYJIbTYPHOI'O KOHTEKCTa Temor 4.1 - 4.4, 4.5I1-o/c, | KonrponbHas paboTa
4.6. Brinonnenue 3a/1aHU I
Temor 5.1, 5.2, 5.3[1-o/c, | mpomMexyTOYHOM
5,4, 5.5I1-o/c, 5.6 aTTeCTalNU
OK 06. ITposiBnsaTs rpakmancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

MaTPUOTHIECKYIO nozunuto, | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHbI onpoc
JIEMOHCTpHpOBaTh  oco3HaHHoe | Temsl 2.1- 2.7, 2.8 II-o/c, | MaTeMaTH4YECKHUA TUKTAHT
MOBE/ICHUE 2.9. [IpencraBienue

Ha OCHOBE poccuiickux | Temsr 4.1 - 4.4, 4.511-0/c, | pe3yiabTaTOB MPAKTHYECCKUX
JYXOBHO-HpPaBCTBEHHBIX |4.6. pabot

neHHocreir, B ToM uymcne | Temsr 5.1, 5.2, 5.3I1-o/c, | KoHnTponbHas pabota

c y4EeTOM rapmonm3amuu | 5,4, 5.511-o/c, 5.6. Brmmonnenue 3aJaHui
MEKHAITHOHAITBLHBIX Temer 7.1, 7.2, 7.3I1-0/c, | mpoMexyTOUHOM

U MEXPEJIUTMO3HBIX OTHOIIEHUH, | 7.4 - 7.7 arrecTanuu

MIPUMEHSITh CTaHIapThI

AHTUKOPPYILIMOHHOTO

MIOBEICHUS

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

COXpAHEHUIO okpyxaromein | 1.4I1-o/c, 1.51T-o/c, 1.6. YcTHbIM onpoc

cpensl,  pecypcocoepexenuto, | Temwr 2.1- 2.7, 2.8 I1-o/c, | MaTemaTnueckuii JUKTaHT
MPUMEHSTh 3HaHug | 2.9. [IpencraBnenue

00 WU3MEHEHUN kiaumara, | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB MNPaKTHYECKUX
TIPUHITATIBI oepexuBoro | 3.7. pabor

IIPOU3BO/JICTBA, spdextuBHo | Temsr 5.1, 5.2, 5.3[1-o/c, | Konrponbnas padora

JICUCTBOBATh B YPE3BBIUYANHBIX
CUTYaIUsIX

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

Brimonnenue 3aJaHuN
MIPOMEKYTOYHOU

ATTCCTAallM

IIK 2.1
3anoNHATh MEJUIIMHCKYIO

IT-o/c

VYeTHBI onpoc
IIpencraBieHue




AOKYMCHTAIMIO, B TOM YUCJIC B PE3YJIbTATOB MMPAKTUYCCKUX
dhopme AJIEKTPOHHOTO pabor
JTIOKYMEHTA;

4.2 HpOMe)KyTO‘lHaﬂ aTrrecranus 1mo JIHCHUIIJIMHE

Bomnpocs! 1151 3x3aMena

MareMartuka B MEJULMHCKON HayKe U IPAKTUYECKOU JEATEIbHOCTH.

2. llenble U panMoHaANbHbBIC Yncia. JlelcTBUTEIbHBIC YKcia. [IpuOKeHHbIC BEIYNCIICHHS.

KomrmuiekcHele uncia.

Kopnu HaTypasibHOM CTENEHN U3 YKCIIa U UX CBOWMCTBA.

Crenenu ¢ palMoHaIbHBIMU NIOKA3aTENSIMH, UX CBOMCTBA.

CreneHu ¢ IelCTBUTEILHLIMU ITOKa3aTeaIMu. CBONMCTBA CTEIIEHU C NEUCTBUTEILHBIM

IIOKa3aTEJIEM.

6. Jlorapudwm. Jlorapudm uncina. OcHOBHOE JTOrapu(PMUIECKOE TOXKISCTBO. JleCATHUHBIC U
HarypaibHble Jorapudmsl. [IpaBuna neiictuii ¢ norapudmamu. Ilepexon k HoBoMy
OCHOBAHHUIO.

7. Tlpeobpa3oBanue anredpandeckux BbipaxkeHuil. [I[peoOpazoBaHue palMOHAIbHBIX,
UPPaLMOHATIBHBIX CTENEHHBIX, TOKA3aTeIbHbBIX U JIOrapu(pMUUECKHUX BBIPAKEHUN.

8. HaxoxneHue 3HaueHU# norapudma 1mo mpou3BoIBLHOMY OCHOBaHUIO. [lepexo oT oHOTO
OCHOBaHHUs K ApyroMmy. Beraucnenue u cpaBHenue gorapudmos. JlorapudpmupoBanue u
NOTEHLUPOBAHNE BBIPAKECHU.

9. IlpubmmKeHHbIC BBIYNCICHHUS U PEIICHUS IPUKIIAIHBIX 3a71a4.

10. Pemenue iorapupMUIECKUX ypaBHEHUI.

11. Paguannas mepa yria. Bpamarenstoe apwkenune. CHHYC, KOCHHYC, TAHT'€HC U
KOTaHI'€HC YMCIIa.

12. OCHOBHBIC TPUTOHOMETPHUYCCKUE TOKIECTBA

13. ®opmynsl npuBeaeHus. @opmyiisl croxenus. @opmynsl yaBoerus Gopmybl
IIOJIOBUHHOTO yTJIa.

14.IIpeoOpa3zoBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BHIPAKCHUI

15.TIpeoOpazoBaHre CyMMBl TPUTOHOMETPHYCCKUX (QYHKIHUI B IPOM3BEICHHE U
MIPOU3BEICHUS B CyMMY. BbIpaskeHre TPUrOHOMETPUYECKUX (PYHKIUI Yepe3 TaHT€HC
MOJIOBUHHOT'O apryMeHTa.

16. TpuroHomMeTpu4ecKue ypaBHEHUS U HEPaBEHCTBA

17.Ipocreiiire TPUroHOMETPUIECKUE ypaBHEHUsI. [IpocTeiilie TpPUroHOMETPHUYESCKIE
HEPABEHCTBA.

18. O0patHbie TPUTOHOMETPHUYECKHE QYHKIMHA. APKCHHYC, apKKOCHHYC, apKTaHTCHC.

19. Oynkimu. O6macTh ONpeAeIeHUs] 1 MHOKECTBO 3HaYCHUIT; Tpaduk QyHKIUH,
nocrpoenue rpadukoB GpyHKINN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU.

20. CoiicTBa (hyHKIIMY. MOHOTOHHOCTB, Y4ETHOCTh, HEUETHOCTh, OTPAaHHYECHHOCTD,
nepuoaudHOCTb. [IpoMexxyTKkH Bo3pacTaHus U yObIBaHUs, HAHOOIbIIEE U HaUMEHbIIIee
3Ha4YeHHUs1, TOUKH IKCTpeMyMa. ['padudeckas untepnperanus. [Ipumepsr
(YyHKIIMOHATIBHBIX 3aBUCUMOCTEN B peasibHBIX Ipoleccax U sIBIeHUIX. ApudmMeTnyeckue
onepauuu HaJ QyHKuusamMu. CrnoxHas QyHkms (komno3uius). [lonstue o
HEMPEPHIBHOCTU (PYHKITHH.

21.00parnble pynkunu. O6IacTh onpeneneHus U 00J1acTh 3HaYeHUH 00paTHOI QyHKINY.

22.T'paduk oOpaTHOM HYHKIIUH.

23. CreneHHble, IOKa3aTebHbIC, IOTapH(PMUIECKUE

24 U tpuroHomerpuyeckue QyHkimu. OOpaTHbIC TPUTOHOMETPUYCCKHE QYHKIIUH

25.Omnpenenenns GyHKLIUHA, MX CBOICTBA U TpaduKy.

26.I1peobpa3oBanust rpadukos. [lapanienbHbli NEPEHOC, CAMMETPHS OTHOCUTEIBHO OCeit

—
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KOOpPAMHAT U CUMMETPUSI OTHOCUTENILHO Hayajla KOOPAUHAT, CAMMETPHUSI OTHOCUTENIBHO
MPsIMOM y = X, PaCTS)KEHHUE U CKATUE BJIOJIb OCEH KOOPINHAT.

27 .TlocnenoBarenbHocTH. COCOOBI 3a/1aHKs M CBOWCTBA YHCIIOBBIX TOCIIEI0BATEIILHOCTEH.
[TonsATHE 0 Mpenene nocIe 0BaTENbHOCTH.

28. CymecTBoBaHUE Npeieia MOHOTOHHON OTpaHUYEHHOM MOCIIe0BATEIbHOCTH.
CymmupoBaHue nociegoBaTenbHocTell. beckoHeuHo yObIBaroias reoMmeTpudecKkas
IIPOTPECCHS U €€ CyMMA.

29.TIpousBoanas. [TousTHE O MPON3BOIHON (PYHKIIMHU, €€ TCOMETPHUYCCKUN 1 (HUIUUSCKHIA
CMBICIL.

30. YpaBHenue kacareibHON K rpaduKy QYHKITUH.

31.1Ipon3BoHBIE CyMMBI, pa3HOCTH, IPOU3BEICHHS, YaCTHBIC. [IpOM3BOIHBIE OCHOBHBIX
3JIEMEHTapHBIX (PYHKIINH.

32.TIpumeHeHre TPOU3BOTHOM K UCCIIEIOBaHUIO (DYHKIINMI M IOCTPOCHHIO TPa(HKOB.
[IpousBoHbie 00paTHON (HYHKIIUU ¥ KOMIIO3ULUU (QYHKIUH.

33. IIpuMepbl UCIIOIBb30BaHMs IIPOU3BOTHOM [T HAXOXKICHHST HAWTYUIIIETO PEIICHUS B
INPUKIIAJHBIX 3a7a4ax.

34.BTopas mpon3BoIHasL, €€ TeOMETpUYICCKUi U puzndeckuii cmbici. Haxoxaenue
CKOPOCTH JIJIs TIpoliecca, 3aIaHHOTO0 (hOpMyJI0i U TpaduKOM.

35.1lepBooOpa3Hasi U HHTETPAL.

36. [IpumeHeHne ONpeIeIEHHOTO HHTerpalia Ui HaX0XK/ICHUS TUIOIIAIH KPUBOJIUHEHHON
tpanenuu. @opmyna Hetotona—IJleitOnuna. [Ipumepsl npruMeHeHust UHTerpaja B
(hu3MKe U FEOMETPUH.

37.PaunonansHble, UppalMOHANIBHBIE, TIOKA3aTeIbHBIC U TPUTOHOMETPHYECKHUE YPABHEHHUS U
CUCTEMBI.

38. PaBHOCHJIBHOCTD YPaBHEHUH, HEPABEHCTB, CHCTEM.

39. OcHOBHBIE TIPUEMBI UX pelICHHS (pa3IoKEeHHE Ha MHOXKUTEIIH, BBEICHHE HOBBIX
HEHU3BECTHBIX, N10/ICTAHOBKA, TpapUUECKUil METON).

40. ParioHasbHbIe, HPPAIIMOHATBHBIC, TOKA3aTENIbHBIC U TPUTOHOMETPHUCCKHCHEPABCHCTRA.
OCHOBHBIE IPUEMBI UX PELICHMUS.

41.Vcnonb30BaHue CBOWCTB U TpadukoB QyHKIMH MPH PEHICHUH YPaBHEHHI U HEPABEHCTB.
Mertoa unTepBanoB. M300paxkeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA peIIeHUI
YpaBHEHUI U HEPABEHCTB C JIByMs IEPEMEHHBIMHU U UX CHCTEM.

42.[IpumeHeHNe MaTeMaTHIECKUX METOJIOB JIJIsl PELICHUS CONIEPKATENBHBIX 33/1a4 U3
pa3nuyHbIX 001acTeil HAYKN U PAKTUKH.

43. UnTepnperanys pe3yapTara, y4eT pealbHbIX OTpaHHYCHUH.

44 . Dnementsl komOuHaToprKku. OCHOBHBIC TIOHSTHSI KOMOWHATOPUKH. 3a7a4H HA MOJCYET
4HCJla Pa3MEILEHUH, IEPECTAHOBOK, COUETAHHUM.

45. Peuienue 3a1a4 Ha nepedop BapuantoB. @opmya ouHoma HeroToHa. CBolicTBa
OuHOMMHANBHBIX K03 duumenton. Tpeyronbuuk [Tackans.

46.DneMenHThl Teopun BeposiTHOCTeH. COOBbITHE, BEPOSATHOCTD COOBITHS, CJI0KEHUE U
YMHOXKEHHUE BEPOSTHOCTEN.

47 .TloHsiTHE O HE3aBUCUMOCTHU COOBITHIA.

48. [luckpeTHas cilydyaifHasi BEIMYMHA, 3aKOH €€ paclpe/Ie/ICHuUI.

49.YucnoBble XapaKTEPUCTHKU JUCKPETHOH citydaitHo# BennuuHbl. [IoHATHE 0 3aKOHE
OO0JIBIINX YHCEIL.

50.IIpencraBnenue NaHHBIX (TaOIUIBI, THArPAMMBIL, TpadUKH), TeHepalibHasE COBOKYITHOCTB,
BBIOOpKa, cpesiHee apupMeTnIecKoe, MeuaHa.

51.B3aumMHoOe pacnosiokeHue JAByX MPSMbBIX B IPOCTpaHCTBE. [1apamieibHOCTh PSIMON
IUIOCKOCTH.

52.TTapaienbHOCTh IOCKOCTEH. [epreHIMKyYIIPHOCTD PSMOM U TNIOCKOCTH.

53. [leprieHAUKYIISIP ¥ HAKJIOHHASL.

54. Yoy MeXIy IPSIMOI U TUIOCKOCTHIO. [IBYTrpaHHBIN YTOJL.
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56.

57.
58.
59.
60.
61.
62.
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64.
65.

66.
67.

68.

69.

70.

71.

Yrois Mexay MI0CKOCTAMU. [leprenauKyIApHOCTD ABYX MJIOCKOCTEM.

['eomeTpryeckue npeodpazoBaHUs MPOCTPAHCTBA: TApaUIEIbHBIA IEPEHOC, CUMMETPHS
OTHOCHUTEIIBHO IUIOCKOCTH.

[TapamnensHoe poekTupoBanue. [Imomans oproronanbHON poekiuu. M3o00pakenne
IPOCTPAHCTBEHHBIX (PUTYD.

Bepmmnsl, pedpa, rpanu MHOrorpannuka. Pazseptka. MHororpanssle yriibl. Beimykibie
MHOrorpaHHuku. Teopema Diinepa.

[Ipusma. IIpsmas u HakaonHas npusma. [IpaBunbHas npusma. [lapannenenunen. KyoO.
IIupamupa. IIpaBunbHas nupamuzaa. Y cedeHHas nupamua. Terpasap.

Cummetpu B KyOe, B apaiesienumesie, B Ipu3Me U MUpaMuje.

Ceuenus Ky0a, IPU3MBbI U THPAMUJIBL.

[IpencraBneHue o NpaBUIbLHBIX MHOTOIPAHHUKAX (TE€Tpa3ipe, Kyoe, OKTajape,
J0JIeKa’Ipe U UKOCadIpe).

Hunuuap u koHyc. YcedeHHbI KoHyc. OCHOBaHUE, BRICOTA, OOKOBas MIOBEPXHOCTH,
oOpazyroras, pa3sepTka. OceBble CeUeHHsI U CeUeHHs], apajyiesibHble OCHOBAHUIO.
[Tap u cdepa, ux ceuenus. KacarenbHas miIockocTh K cdepe.

O6mwem u ero usmepenue. Murerpansuas ¢popmyna oobema.

®opmysiel 00beMa Ky0a, IpSIMOYTOJIBHOTO TlapajlieenuIe1a, IpU3Mbl, LIUINHAPA.
dopmyiibl 00beMa MupaMuabl 1 KoHyca. @opMyJibl III0LAA1M TOBEPXHOCTEH HMIUHIPA U
koHyca. ®opmyibl o0beMa 1mapa u 1miomaau chepsl.

[TonoOue ten. OTHOIIEHUS MJIOLIa/IeH TOBEPXHOCTEH U 00bEMOB 1TOI00HBIX TE.
[IpsimoyrosbHas (nekapToBa) ccTeMa KOOpJMHAT B IpocTpaHcTBe. Popmyna
pacCTOSHUS MEXKIY ABYMS TOUKaMHU. Y paBHEHUS Cephl, INIOCKOCTH U IPSIMOM.
BexTopsl. Moaynbs Bektopa. PaBeHcTBO BekTOpoB. Cll0K€HHE BEKTOPOB. Y MHOYKEHUE
BEKTOPA Ha 4MCi0. Pa3ioskeHne BEKTopa 10 HaIIPaBJICHUAM. YTOJI MEXAY ABYMs
BekTopamu. [Ipoekuus BekTopa Ha ocb. Koopaunats! Bektopa. CkansipHOe
IIPOM3BE/IEHUE BEKTOPOB.

Hcnonb30BaHne KOOPAUMHAT U BEKTOPOB IIPU PEIICHUU MAaTEMATUYECKUX U MTPUKIIAIHBIX
3a1ad.



5. JJUCT BHECEHMSI UBMEHEHUI

B pabouyto nporpammy no aucuumiauHe OY/[.b.7 «Maremaruka» no cnenuanbaocta 34.02.01
«CecTpHHCKOE I€JI0» YTBEPKICHHYIO Ha ydeHOM coBeTe [lepxkaBunckoro nuues 30 mapta 2026
I., mpoTokoi Ne 14.

Howmep TexcT n3menenus [IpoTokona 3acenanus

HW3MEHEHUS Ne ‘ jara




