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Cocrasurens: Emucees 10.I'. — npenonasarens CKT (¢) CIIGI'YT peicmeit kxpamudukanaoHHol
KaTeropuu.

Pabovas nporpamma paszpaborana Ha ocHose @I'OC cpeanero npodeccuonansnoro obpasoBaHus
Mo  CHENHATBHOCTH 09.02.13 Wuterpanus pemenuift ¢ NpHMEHEHHEM TEXHOJIOTHH
HCKYCCTBEHHOTO HMHTEIUIEKTA, YTBEPAJIEHHOro npukazom MusHCTEpCTRa MPOCBEIEHHUS
Poccuiickoit @enepanun o 24 nexabps 2024 roga Ne 1025,

¢ y4eroM npuMepHOH paGoueil mporpammbl obmeobpazoBaTenbHON JAACUHIUIHEE «MaTteMaTnkay
s npodeccHoranbReIX 00pazoBaTeNbHLIX opranusaiuii, paspaborannoit ®I'BOY IO WUPIIO,
yrBepikaeHHO Ha CoBeTa IO OLEHKE COACPKAHHA M KavyecTBa NMPHUMEPHEIX pabodux mporpamm
001meodpa3oBaTeIbHOT0 W CONHATBHO-TYMaHATAPHOIO TMKJIOB CPEIHET0 MpO(ecCHOHATEHOTO
obpasosanus npotokoa Ne 14 ot «30» mHosOpsa 2022 r. -



w

COJEP)KAHUE

OO01mmas xapakTepucTuka pabodei mporpaMMbl 00IIe00pa3o0BaTEIHLHOTO YI€OHOTO MPEeAMETa

OVIIL. 03 MATEMATHKR ... .eoienttetint et ettt ettt ettt e e et ettt e ae e eaennens 4
CtpykTypa u cozepkanue 001eo0pa3oBaTeIbHOTO O YUCOHOTO MPEAMETA. .. .vveneeeeennnn.. 11
YcnoBust peaau3aliy IporpaMMbl 00111e00pa3oBaTeIbHOTO y4eOHOTO MPEAMETA. ... ... ....... 19

KoHTposib 1 o1ieHKa pe3yabTaToB OCBOCHHS 0011e00pa30BaTeIbHOIO YYeOHOTO
10101 1Y (3 i T 22



1. O0masi xapakTepuCcTUKA NPUMEPHOH padoueii mporpaMmmbl 0011e00pa30BaTEILHOTO Y4e0HOT 0
npeamera OYIL. 03 MaremaTuka

1.1. MecTo AMCUMIUIMHBI B CTPYKType OCHOBHOW mpodeccuoHAJbLHON 00pa3oBaTebLHOI
NPOrpamMmbl

VYuebnsiii  mpeamer  OVYIL.O3 ~ Marematuka — sBusgercss — 0Os3aTENbHOM  YacCThIO
0011e00pa3oBaTeIbHOrO0 MHKJIa oOpa3zoBarelbHON mporpamMmbl B cooTBercTBUH ¢ PI'OC CIIO B
coorBerctBUM ¢ DPI'OC 1o cnenuansHoct 09.02.13 - HMHrerpanusi peumieHW ¢ NPUMEHEHUEM
TEXHOJIOTMI HCKYCCTBEHHOT'O MHTEIIEKTA.

1.2. Heau 1 miIaHupyeMblie pe3yJibTaTbl 0CBOCHUS NpeaMeTa:

1.2.1. lleab 001mero yueOHOro npeaMera

VYuebublii mpenmer «Martematuka» —sABIseTcs  (yHAAMEHTAIBHBIM  00IIE00pa3oBaTEIbHBIM
MIPEIMETOM CO CIIO)KMBIIMMCS YCTOMYMBBIM COJIEpP)KaHHEM U OOHIMMH TpPeOOBaHUSMHU K IOATOTOBKE
CTYJCHTOB.

B mpodeccuonanbuoit  obpazoBarenbHoit  opranuzanuu  CKT(¢d)CIIGIYT, peanusyromeit
o0pa3oBaTeNpHYI0 MPOrpaMMy cpeaHero odmiero odpaszoBanus B npenenax ocoenus [IIICC3 na Gaze
OCHOBHOTO 0011ero o0pa3oBaHUs, U3yu€HHUE TMpEAMETa UMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT
TEXHOJIOTUYECKOT0 MPOoduiIs mMpodheCCHOHATHHOT0 00pa3oBaHUS.

OTO BBIpaXKaeTCsl B COAEpPKAHUM OOYUYEHHsS, KOJIMYECTBE YacOB, BBIJCISIEMBIX Ha H3y4yeHUE
OTJICIBHBIX TEM TPOTPAMMBI, TIIyOMHE MX OCBOCHUS CTYJACHTAMH, O0BEME M XapaKTepe MPaKTUICCKUX
3aHSTHUN, BUJAX BHEAYTUTOPHOM CaMOCTOSTEIBHON pabOThI CTYIEHTOB.

OO01ue 1eny u3y4eHus MnpeaMera TPAJUIMOHHO PEeaIn3yl0TCs B YETHIPEX HAIPABICHUSX:

1) obuiee mpencTaBiaeHue 00 UASSX U METOJIaX MaTEMaTHKU;

2) UHTEIJIEKTYaJIbHOE Pa3BUTHUE;

3) oBiazieHre HEOOXOAUMBIMH KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;

4) BocuTaTeIbHOE BO3/ICHCTBUE.

Copepxanue mporpamMmbl 00I1e00pa30BaTeIbHON MUCHUIUIMHBI «MaTeMaTHKa» HampaBlIeHO Ha
JOCTHKEHHE Ppe3yJIbTaTOB €€ H3ydeHHs B cooTBeTcTBHMU C TpeboBanusmu DPI'OC COO c yuerom
npodeccuonansroit HanpasieHHocT ®I'OC CIIO.

[Ipodunuzanus neneil MareMaTH4ecKoro oOpa30BaHUsI OTPa)kaeTcsi Ha BHIOOpE MPHOPUTETOB B
OpraHu3aiuu y4eOHoOl JesITeNbHOCTH CTYACHTOB. [l TexHOMornyeckoro npoduis npodeccuoHaIbHOTO
oOpa3oBaHMsl BBIOOp 1i€Jeil cMelaeTcs B IparMaTH4YeCKOM HAalpaBl€HUH, IpelycMaTpUBaIoleM
YCWICHHE W pacCUIMpEHHE MPHUKIATHOTO XapakTepa HU3Y4YEHUsl MaTeMaTHKH, NPEeUMYIIECTBEHHON
OpUEHTAllMM Ha JITOPUTMUYECKHI CTUJIb MO3HABATEIbHOM NeATENbHOCTH. V3yueHne maremMaTuku Kak
npo¢puIbHOro 00111e00pa30BaTENFHOTO YUeOHOIO MpeIMeTa, YUUTHIBAIOLIET0 Celu(UKy OCBauBaeMBbIX
cryneHTamu crienuanbHocteil CI1O, obecnieunBaercs:

- BBIOOPOM Pa3IMYHBIX MOJIX00B K BBEJCHUIO OCHOBHBIX MMOHSTHII;

-hopMHpOBaHUEM CHCTEMBl YUYE€OHBIX 3a7aHuil, oOecreuynBarOMMX d()PEKTUBHOE OCYIIECTBICHHUE
BBIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

- oforamieHueM cCIeKTpa CTHiIeH yueOHOW NeATeNbHOCTH 3a CYET COIJIACOBAHMS C BEAYUIMMH
JeSITeTbHOCTHBIMU XapaKTEPUCTUKAMU BEIOpaHHOU MPOo(decCHu CenaabHOCTH.

[IpodunpHas cocTaBistonas OTPaKaeTCsi B TPEOOBAHUAX K MOATOTOBKE OOYJAIOIITUXCS B YACTH:

- o0mieil cucTembl 3HAHUI: coaep KaTeIbHbIe MPUMEPHI UCIIOJIB30BAHUS MAaTEeMAaTUYECKUX UICH U
METOJIOB B PO ECCHOHATBHON ACSITETbHOCTH;

- YMEHHI: pa3nuyne B ypOBHE TPEOOBAHUMN K CIOKHOCTH MPUMEHSEMBIX aITOPUTMOB;

- IPaKTHUYECKOT'0 HUCIOJIb30BaHUs MPUOOPETEHHBIX 3HAHUHM M YMEHUN: MHIUBUYaIbHOTO Y4eOHOTO
OMbITA B MOCTPOCHUHU MATEMATUUECKUX MOJIENEH, BHITOTHEHUH UCCIIEI0BATEIbCKUX TPOECKTOB.

Taxum oOpa3om, peanuzanus coJiep)kaHus yueOHOro IMpeiMeTa OPUEHTHPYET Ha MPUOPUTETHYIO
POJIb TIPOLIECCYaTbHBIX XapAaKTEPUCTHK yueOHON paboThl, 3aBHCAIIMX OT Mpoduis mpodeccHnoHaIbsHOTO
o0Opa3oBaHMsl, MOJYYCHHSI OIbITa HCIOIb30BAHUS MAaTEMAaTUKHU B COJIEP’KATENbHBIX M MPOPECCHOHATBHO
3HAYUMBIX CUTYAIHSIX 10 CPABHEHUIO C (hOpMaIbHO-YPOBHEBBIMH PE3yJIbTaTUBHBIMH XapaKTEPUCTUKAMHU
oOy4eHMUS.

Coneprxanue yuyeOHOro mpeamera pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMHU CO/IEPKATEIbHBIMU
JUHUSAMHU OOy4YeHUs MaTeMaTHKe: anredpandeckas JIMHUSA, BKIIIOYAIONIAs CUCTEMATU3alluI0 CBEACHUNH O
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qucax; W3ydeHHEe HOBBIX M O0000LICHME paHee HW3yYeHHbIX oOmepalnuil (BO3BEAECHUE B CTEIEHb,
U3BJICUEHUE KOPHS, JIorapu(MUpOBaHHE, CUHYC, KOCHHYC, TAHT€HC, KOTaHT'€HC M OOpaTHbIE K HHUM);
M3y4€HHE HOBBIX BUJOB YMCIIOBBIX BBIPAXKEHUH U (POPMYJI; COBEPIIEHCTBOBAHUE IPAKTUYECKUX HABBIKOB
U BBIYMCIUTENBHON KYyJIBTYpHl, PAacCUIMPEHHE M COBEPIICHCTBOBAHUE alNreOpamyecKoro ammapara,
c(OPMHPOBAHHOTO B OCHOBHOM HIKOJIE, U €r0 NPUMEHEHHE K PEIICHUI0 MAaTEMaTHUECKUX U MPUKIATHBIX
3ajay;

- TEOPETUKO-(PYHKIIMOHAIbHAS JIMHUS, BKJIIOYAIOIIAs CUCTEMAaTU3alluI0 U PACIIMPEHUE CBEIEHUH 0
(GYHKIHUSAX, COBEPIICHCTBOBAHHE TPAPUUECKUX YMEHHIA; 3HAKOMCTBO C OCHOBHBIMH HJICSIMU U METOJIaMH
MaTeMaTHYeCKOro aHajau3a B 00beMe, MO3BOJIAIOIIEM HMCCIEI0BATh 3JEMEHTapHble (YHKIUU U pelaTh
MPOCTEUIIINE TeOMETpHUYECKHe, (PU3NIECKHE U IpyTUe MPUKIIaIHbIC 3a1a4H;

- JINHUS YPaBHEHUH M HEPaBEHCTB, OCHOBAHHAs HAa IOCTPOCHUU U MCCIEJOBAHUU MAaTEMaTHYECKHX
MOJIETICH, TIEpECEKAIOIAsACs C aIreOpandecKoil U TEOPETHUKO-PYHKIIMOHATBHON JTHHISIMEA ¥ BKITIOYAIOIIIAsT
pa3BUTHE U COBEPILIEHCTBOBAHUE TEXHMKH aJIreOpanydyecKux MpeoOpa3oBaHMM Ui PELICHUs YpaBHEHHH,
HEpaBEHCTB M CHCTeM; (OPMUPOBAHHE CIIOCOOHOCTH CTPOMTh M HCCIENOBaTh MNpPOCTEUIIHE
MaTeMaTHYeCKue MOJAEIM IpH pPElICHUHM NPUKIAJHBIX 3a/4ad, 3ajjad M3 CMEXHBIX U CIELUAIbHBIX
TMCLIUTUINH;

- FeOMETpUYECKast JIMHUS, BKIIIOYAIOIAsl HArJIsIHbIE MPEACTaBICHUs O IPOCTPAHCTBEHHBIX (pUrypax
U W3yYeHHE MX CBOKHCTB, (pOPMHUpOBAHHE U PA3BUTHE IMPOCTPAHCTBEHHOTO BOOOpPAKEHUS, PAa3BUTHE
CIOCOOOB TE€OMETPUYECKUX HU3MEPEHHUH, KOOPAMHATHOIO M BEKTOPHOI'O METOAOB Ui pELeHHs
MaTeMaTHYECKUX U MPUKJIAIHBIX 3a/1a4;

- CTOXacTUYecKas JIMHUs, OCHOBAHHAs HAa Pa3BUTUM KOMOMHATOPHBIX YMEHHMH, NMpeacTaBiIeHUIl o
BEPOSITHOCTHO-CTATUCTUIECKUX 3aKOHOMEPHOCTSX OKPYKAIOILIETO MUPA.

B TemarmueckoMm miaHe mporpammbl yueOHBIH MaTepuai MpesicTaBlieH B (OpMe Yepeayrolierocs
pa3BepTHIBAHUSI OCHOBHBIX COJEP)KATEIbHBIX JIMHUHN (alreOpandeckoil, TeopeTUKO-(QYyHKIMOHAIBHOM,
YpaBHEHUH U HEPaBEHCTB, FT€OMETPUYECKOM, CTOXaCTUYECKOMN), UTO MO3BOJIIET TMOKO MCIIOJIb30BaTh MX
pacrioyio’keHNe M B3aUMOCBSI3b, COCTABIIATH pabounii KaJeHIapHbIN IJIaH, MO-pa3HOMY depenyst ydeOHbIe
TeMbl (T7aBbl y4eOHHMKA), Y4MUThIBasg MNpoduiab MpodecCHOHATBHOIO 00pa3oBaHus, CcHelU(UKY
ocBanBaemoli crienuaibHocTu CIIO, ryOuHy M3y4eHus: Matepuaina, ypoBeHb MOATOTOBKH CTYJIEHTOB IO
pEeaMETy.

Nzyuenune o001meoOpa3oBaTelbHOM y4eOHOTO MpeaMeTa 3aBepIIaeTCsl MOJBEICHUEM HTOroB B 1
cemectpe B (opme nuddepeHIupoBaHHOIO 3ayera, BO 2 ceMecTpe B (opMe SK3aMeHa B PaMKax
MIPOMEXYTOUHOH arrecTanuu cTyaeHToB B mnpouecce ocBoeHuss OIIOIT CIIO ¢ momyueHueM cpeaHero
obmiero oopaszosanus (ITIICC3).

1.2.2. Il.ianupyemble pe3yJbTaThl 0CBOCHHS 00111e00pPa30BaTeILHOI0 Y4eOHOI0 NMpeaMeTa B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe ®T'OC COO
OcBoenne cojnepxkaHus ooOuieoOpa3zoBarenbHoro ydebHoro mnpeamera OVYIL.03 Maremaruka
o0ecIeYnBaeT JOCTHKEHHUE CTYACHTAMH CIETYIONIUX PE3YIbTAaTOB:

[Tpenmetnusie(ITP) pe3yabratsl | JIuunoctHeie (JIP) pesynbtathl | .MertanpenmetHbie(MP)
OCBOCHHS TIPOTPaMMBbl Y4EOHOTO | OCBOCHHUSI TMPOTPaMMBbl  YIEOHOTO | PE3YJILTATHI OCBOECHUA
npeaMera«MareMaTuka npeaMera «Marematukay | IPOrpamMMel y4eOHOro

XapaKTEPU3YIOTCS: XapAKTEPUYIOTCHA: npeamera «Maremarunka
«XapaKTEepU3YITCS:




ITP1. BJIaJICHUE
JI0Ka3aTeNbCTB, AITOPUTMaMHU
pereHus 3ajag; yMEHHUE
(bopMyIUpoBaTh  OMPEICIICHUS,
AKCHOMBI M TEOPEMBI, IIPUMEHSTh
UX, TMPOBOAUTH JOKa3aTCIbHbIC
paccyKIeHHs B XOJ€ PCIICHHS
3ajad;

[1P2. YMEHHE ONEepUpPOBATH
NOHATUSIMM:  CTENEHb  4YHCIIa,
norapupm qucia; yMeHue
BBINOJIHATh BBIUHUCIICHHE
3HaUEeHUH U  1peoOpazoBaHuUs
BBIDQKEHUI CO CTEHNEHAMH M
norapupmMamMu, TPeoOpa3OBaAHUS
IpoOHO-paLlMOHATIBHBIX
BBIPAKCHUI;

I[IP3.  ymeHue
MOHATHUSIMU:
UppalyoHalbHbIE,
[I0Ka3aTelbHbIE,
JorapupmMuyuecKue,
TPUTOHOMETPUYECKHE YpPaBHEHUS
Y HEpaBEHCTBA, UX CUCTEMBI;

METOJaMU

ONepUpoOBaTh
palroHaIbHbBIE,

CTCIICHHBIC,

ITP4. ymenue onepupoBarb
HNOHITUSIMH: PYHKIINS,
HenpepbIBHAS QyHKIUSA,
IPOM3BOJIHAs, TEPBOOOpa3Has,
OTpeieNIEHHbI HHTETpal; yMEHHE
HaXOJUTh IPOU3BOJIHbIE
JJIEMEHTAPHBIX (PYHKIIHH,
UCIIOJIB3YS CIIPABOYHbIE
MaTepuabl; UCCIEN0BATh B
HOPOCTEHIINX CIydasx QYHKIUU
Ha MOHOTOHHOCTb, HAXOJUTb
HauOOJIbIINE M HAUMEHbIIINE
3HaueHus QyHKIHI; CTPOUTH
rpauKu MHOTOUYJIEHOB C
MCIIOJIb30BAaHUEM armapara
MaTeMaTHYeCKOro aHaJIN3a;
IIPUMEHSTH IPOU3BOIHYIO IIPU
pEILLIEHNN 3a]a4 Ha IBU)KEHUE;
pemaTh NpaKkTUKO-
OpUEHTUPOBAHHBIE 33]1a4M Ha
HauOOoJIbIINE U HAUMEHbIITHE
3HAueHUs, Ha HaXOXICHUE MTyTH,
CKOPOCTH M YCKOPEHUs

I1P5 YMEHHE ONEepUpPOBaATH
IIOHATUAMMU: paloHaJIbHAA
byHKIHS, MoKazarenbHas

I'pax1aHCcKOE BOCIIMTAHUE:

JIP1.  chopMHPOBAHHOCTHIO
Ipak JaHCKON MO3ULIUU
oOyyaromierocss Kak akTUBHOTO H
OTBETCTBEHHOI'O qJieHa
poccuiickoro o01ecTBa,
IIPEJICTaBICHUEM 0
MaTeMaTHYECKUX OCHOBax
(YHKIMOHUPOBAHUS  pa3IMYHbBIX
CTPYKTYp, SBIEHUH, IPOLENYp

IpaKIaHCKOTO 001IecTBa (BHIOOPHI,
ompocsl W 1p.),  YMEHHEM
B3aWMO/ICHICTBOBATh c
COLIMANIBHBIMM ~ MHCTUTYTaMH B
COOTBETCTBUU C MX (DYHKIHUSIMH |
Ha3HAYCHHUEM.

[laTpuoTnueckoe
BOCIIUTAHUE:

JIP2.  copmMupoBaHHOCTHIO
POCCHUIICKOM I'PaKIaHCKOU
UJIEHTUYHOCTH, YBaKEHUS K
MPOLLIIOMY u HACTOSILIEMY
POCCUICKON MAaTEeMaTHUKH,
LEHHOCTHBIM  OTHOUIEHHWEM K
JOCTH>KEHUSIM POCCHICKUX
MaTeMaTUKOB u pOCCUICKON
MaTeMaTU4YeCKOn IIKOJIBI, K

HCIOJIb30BAHUIO ITUX JTOCTHKCHUI
B JpPYrMX HayKax, TEXHOJOTHUSX,
cepax IKOHOMHUKH.
JIVXOBHO-HPaBCTBEHHOI'O
BOCIIUTAHUS:
JIP3. oco3HaHuWeM AYyXOBHBIX
LIEHHOCTE! POCCUICKOrO0 Hapoaa;

c(hOpMUPOBAHHOCTHIO

HPaBCTBEHHOTO CO3HaHU,
ATUYECKOTO MTOBEICHUS,
CBSI3aHHOTO € IPaKTUYECKUM

MPUMEHEHUEM JOCTH)KCHHN HAayKH
u JeSITEIbHOCTBIO YUYEHOTO;
OCO3HAaHUWEM JIMYHOTO BKJIaJa B
[IOCTPOCHUE YCTOMYHBOTO
Oymy1iero.

OCTETUYECKOE BOCIIUTAHUE:

JIP4. 3CTETUYECKUM
OTHOILLIEHUEM K MHpY, BKJIIOUYas
ACTETUKY MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB,
3a/a4, peUICHUH, pacCyKICHUN;
BOCIIPUUMYHUBOCTHIO K
MaTeMaTHYeCKUM acrieKTam

1)YHuBepcanpHble
MO3HABATEIIbHBIE  JICHCTBUS,
obecrieunBaroT (HOPMHUPOBAHHE
0a30BBIX KOTHUTHBHBIX
MIPOIIECCOB 00yJaromuxcs
(ocBOEGHHE METOJIOB TO3HAHUS
OKPY’KaIOIIEeTO MUDA;
PUMEHEHHE JIOTHYECKHX,
UCCIIEIOBATEIILCKUX OIEpaIui,
yYMEHUH pabortath c
nHpopManuei).
ba3oBbie

JEUCTBUS:
MP1.

XapaKTepU30BaTh

JOTHUYCCKHUC

BBISABIIATD n

CYHICCTBCHHBIC
MAaTEMATUYCCKHUX

MIPU3HAKU
00BEKTOB,
MOHATUH, OTHOLICHHH MEXIy

HNOHATUSIMH;,  (HOPMYITUPOBATH
OIpEIECIICHUS MOHATHI;
yYCTaHaBIIMBATh

CYILIECTBEHHBIN IIPU3HAK
KJIaCCU(UKALUK, OCHOBAHUS

JUIsL 00O0OIIEHUST M CpaBHEHUS,

KpUTEPUN IIPOBOAMMOIO
aHaJIn3a;

MP2. BOCIIPUHUMATD,
dbopmynupoBaTh U

peoOpa3oBhIBATh  CYXKIACHUS:
YTBEPAUTEIIbHBIC u
OTpHUIIATENIbHbIE, EIUHUYHBIC,
YacCTHBIC U OOIIIKE; YCIOBHBIC,
MP3 BbISIBIATH
MaTeMaTU4CCKHE
3aKOHOMEPHOCTH,

B3aUMOCBA3U U MMPOTHUBOPCHUSA

B dakrax, JIaHHBIX,
HaOJIIOJEHUIX u
YTBEPKICHUAX;  Mpeiarath
KPUTEPUU  JJIs1  BBISIBICHUS
3aKOHOMEPHOCTEMN 51
[IPOTUBOPEYUN;

MP4. nenatb BBIBOOBI C
HCIIOJIb30BAaHUEM 3aKOHOB
JOTUKH,  JCAYKTUBHBIX U
WHIYKTUBHBIX

YMO3aKIIOYeHUH,

YMOSaKJ'IIO‘ICHI/Iﬁ 10 aHaJIOTHUH,




¢byHKUIMsA, CcTemneHHas (YHKIMA,

norapupmMuyuecKas byHKLus,
TPUTOHOMETpHUYECKUE (QYHKIHH,
oOpaTHble  (QYHKUMH; YMCHHE
CTPOUTH TpauKH HU3YyYEHHBIX

(byHKIMH, UCTIOIB30BATh rpaduKu

IIpY W3Y4EHHH IPOLECCOB U
3aBUCUMOCTEH, IIPU  pELICHUU
3ajad = M3 JIPYT'HX  y4eOHbIX

IIPEAMETOB U 3a7a4 U3 PEAIbHOU

KHU3HU; BBIpAXatb (GopMylaMu
3aBUCUMOCTH MEXKITY
BEJIMYMHAMU;

[1P6. ymeHue pemarb TEKCTOBbBIE
3ala4yd pas3HbIX THUIOB (B TOM

YUCJI€ Ha TMPOIEHTHI, JOJU U
JacTH, Ha JBWXKCHHE, paboTy,
CTOMMOCTh TOBAapOB U  YCIYT,
HaJIOrHW, 3amaud U3 o0jacTu
yIpaBICHUS JTUYHBIMA u
CEMENHBIMU ¢uHaHCaMM);
COCTaBJISITh BBIPKCHHS,
ypaBHEHUs, HEPABEHCTBA W HX
CHUCTeMBbl MO YCJIOBHUIO 3aJayH,
HCCIIEI0BATh MOJIY4YEHHOE
penieHue u OIIEHUBATh
MPaBIOTOI00HOCTh PE3yIbTaTOB;
I1P7. yMEHHE OIIEpUPOBAThH
TTOHATHSIMH: cpenHee
apudmernyeckoe, MeJMaHa,
HamOoJplllee HW  HaWMEHbIIIEe
3HAUEHMsI, pa3Mmax, JIUCIepcus,
CTaHJapTHOE OTKJIOHEHHE
YHCIOBOTO  Habopa;  yMEHHue
W3BJIEKATbD, WHTEPIPETUPOBATH
uH(pOpMaIIKIO, TIPEICTABICHHYIO
B Tabnuiax, Ha JguUarpaMmax,
rpadukax, OTPAXKAIOILYIO
CBOMCTBa peajbHBIX MPOIIECCOB U
SIBJICHUI; MIPEJICTaBIISTh
uH(pOpMaLIHIO c ITOMOIIIBIO

Ta0JIUIl U IUarpamm; UCCleqoBaTh
CTaTUCTUYECKHE TaHHBIC, B TOM
qucIie c MIPUMEHEHUEM
rpaguIecKux METOJIOB u
AJIEKTPOHHBIX CPEJICTB;

IIP§.  ymeHue  omepupoBarb
MOHATUSAMM: CIIy4allHBIM OIBIT U
city4yaitHoe coOBITHE,
BEPOATHOCTh CIIy4aiiHOTO
COOBITHS; yYMEHHE BBIYUCIATH
BEPOATHOCTb C HCIIOJIB30BAHUEM

pa3IMYHBIX BUJOB UCKYCCTBA.

PU3NYECKOE BOCIUTAHHUE:

JIPS.  chopmMupoBaHHOCTHIO
YMCHHUSI MPUMCHSIT
MaTeMaTHYECKUE 3HAHUS B
UHTEpecax 310pOBOTO u
O0esomacHoro  oOpaza  KHU3HH,
OTBETCTBEHHOTO  OTHOIIEHHUS K
CBOEMY  3JIOpPOBBIO  (3I0pOBOE
[IUTaHUE, cOaTaHCUPOBaHHBIH
peKUM  3aHATHH W OTIBIXa,
peryisipHas busngeckas
AKTHUBHOCTH); (usrueckoro
COBEpIICHCTBOBAHUS, npu
3aHATHAX CIIOPTUBHO-
037I0POBHUTEIHLHOM JESTENbHOCTBIO.

TpyznoBoe BocnuTaHue:

JIP6. rOTOBHOCTBIO K TpY.Y,
OCO3HaHUEM LEHHOCTHU
TPYIOTIOOUS; HHTEPECOM K
Pa3INIHBIM cdepam
npodeccuoHaNbHON 1eATeIbHOCTH,
CBS3aHHBIM C MaTEMaTUKOH W ¢
MPUIIOKEHUSAMU, YMEHHEM
COBepIIaTh OCO3HAHHBIM  BHIOOD
Oyayuieit npodeccun u
pean30BhIBATh COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTBHIO
u CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMYy O0pa30BaHUIO U
€aM000pa30BaHUIO0 Ha MPOTSKEHUU
BCEM JKH3HHM, TOTOBHOCTHIO K
AKTUBHOMY YyYacTHIO B pEHICHUH
MIPAKTUICCKIX 3a1a4y
MaTeMaTHYeCKON HapaBICHHOCTH.

DKOJOTrHYecKOe BOCTIUTAHUE:

JIP7.  copmMupoBaHHOCTHIO
AKOJIOTUYECKOU KYJIBTYPHI,
MMOHMMaHUEM BJIMSIHUS COITUAIBHO-
HSKOHOMHUYECKUX  IPOIECCOB  Ha
COCTOSIHHE MIPUPOJHOMN 5
COIMAJIBHOM  CpeJlbl, OCO3HAaHHUEM
100aTBEHOTO Xapaktepa
HKOJIOTHUECKUX npooiieM;
OpUEHTallMEl Ha  MNPUMEHEHHE
MaTeMaTHYeCKUX  3HAHUW  JUId
pereHus 3amay B oOJ1acTu
OKpYyXKaroleun cpenpl,
IUTAHUPOBAHMSI ~ TOCTYIKOB |
OLICHKH ux BO3MO>KHBIX
MOCJEACTBUN 111 OKpY>Karoleu

MP5.
CaMOCTOSITEIIBHO

MIPOBOJIUTH

JI0Ka3aTelbCTBa
MaTeMaTHYeCKHUX
YTBEpKACHUM (TpAMbIE U OT

IIPOTUBHOTO), BBICTPauBaTh
aprymMeHTaunulo, IIPUBOJIUTH
IIpUMEPBl U KOHTPIIPUMEPHIL;

000CHOBBIBAaTH  COOCTBEHHBIE

CYXKIOCHUA U BBIBOJKI,

MP6. BBIOMPATH croco0
pemieHuss  ydeOHOW  3amaym
(cpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHuUs,
BBIOMpATH HanOoee
OIXO TSN c YYETOM
CaMOCTOSATEILHO BBIJICICHHBIX
KPUTEPHUEB).

bazoBble  MCCICIOBATEIBLCKIE
JICHCTBUSA:

MP7. wucnonap3oBaTh BOMPOCHI
KakK HCCIIEN0BATENLCKUM
UHCTPYMEHT MMO3HAHU;
dbopMynupoBaTh BOIIPOCHI,
¢bukcupymoIe npoTUuBOpeyue,
npobiemy, yCTaHaBIUBATh
HCKOMOE n JIaHHOE,
¢dbopMupoBaTh TUIIOTE3Y,
apryMeHTHUPOBATh CBOIO
MMO3UIINI0, MHEHUE;

MPS. MIPOBOJUTH
CaMOCTOSTEILHO
CIUTAHUPOBAHHBIN
AKCIIEPUMEHT, UCCJIEI0BAHHE
o YCTaHOBJICHHUIO
0COOEHHOCTEM
MaTeMaTHYECKOIO 00BEKTa,
SIBJICHUS, nporiecca,
BBISIBJICHUIO 3aBUCHMOCTEH
MEXTyOOBEKTaMH, SIBICHUSMH,
MPOLIECCAMH;

MP9. CaMOCTOSTEILHO
dbopmynupoBaTh 0000IICHUS U
BBIBOJBI IO  pe3yJibTaram
MPOBEAEHHOTO  HAOJIOICHMUS,
HCCIIEIOBaHUA, OLICHUBATh
JIOCTOBEPHOCTh  TIOJIYYCHHBIX




rpaduyecKux METO/IOB;
MPUMEHSITh (POPMYIBI CIOKEHUS
U YMHOXCHHS  BEPOSATHOCTEH,
KOMOWHATOPHBIE (axTbI u
dbopMysBl TIpH PpEHICHUHW 3ajad;
OIICHUBATH BEPOSATHOCTH
peabHBIX COOBITHH; 3HAKOMCTBO
CO CIIy4YalHbIMH BEJIMYMHAMU;
YMEHUE TPHUBOJUTH  IPUMEPHI
MPOSIBIICHUSI  3aKOHA  OOJBIIHX
qHCe B MIPUPOTHBIX u
OOIIIECTBEHHBIX SBJICHUSX;

IIP9.  ymeHue  omepupoBarb
NOHATUSMM:  TOYKa,  IpsAMasd,
IIJIOCKOCTB, IIPOCTPAHCTBO,
JBYI'PaHHBIN yroJL,
CKPEILMBAIOIINECS psIMbIE,
[1apaJIeIbHOCTD U
NEPIEeHIUKYJIAPHOCTh NPSIMBIX U
IJIOCKOCTEH, yroi MEXIY
IPSIMBIMHU, YTOJ MEXAY NpsMOH 1
IJIOCKOCTBIO, yroi MEXIY
IJIOCKOCTSIMH, ~ PACCTOSIHHE  OT
TOYKH 10 IUIOCKOCTH, PACCTOSIHUE
MEX1Yy MNpPSAMbIMH, PpacCTOSHUE
MEXIYy IIJIOCKOCTSMHU; yMEHHUE
WCIIONB30BAaTh  NPHU  pPELICHUU
3ajad  U3y4yeHHble  (PAKTBl WU
TEOPEMBI IIAHUMETPUU; YMEHHUE
OLIEHUBAaTh pa3Mepbl O00BEKTOB
OKPY’KAIOILEro MUpa;

IIP10.  ymenue
MOHATHUSIMHU: MHOTOTPaHHUK,
CeYeHHEe MHOTOTpPaHHUKA, KYO,
napaJulesenures, npu3Ma,
npamMua, ¢durypa u
MTOBEPXHOCTh BpaICHHUS,
IWIMHAP, KOHYC, Mmap, cdepa,
ceuyeHHss  (QUTYpHl  BpalICHHUS,
IUIOCKOCTh, Kacaromiasicsa cgepsl,
IIIMHApPA, KOHYyca,  IUIOMIAIb
MIOBEPXHOCTHU NUPaMUJIbI,
NpHU3MBI, KOHYCa,  IIMIMHJDA,
wiomanabs chepbl, 00beM Kyoda,
MPSIMOYTOJIBHOTO

napajjiesienunena, — MUPaMUbI,
NpHU3MBI, IWIMHApPa, KOHYCa,
mapa; ~ yMeHHe  H300paxarb
MHOTOTPaHHUKH M TIOBEPXHOCTH
BpAILCHUS, UX CEYCHUS OT PYKH, C
MIOMOIIBIO YEePTEKHBIX
MHCTPYMEHTOB U  DJIEKTPOHHBIX
CPEICTB; YMEHHE paclo3HaBaTh

OIICpHUpPOBATH

CpEJbl.

LlenHocTn HAy4YHOTO
[O3HAHUS:

JIP8.  copmMupoBaHHOCTHIO
MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUS  HAyKU W
00LIECTBEHHOMN IIPAKTHKH,
MMOHUMaHHEM MaTeMaTUYeCKOU

HayKd Kak cQepbl YeI0BEYeCKOH
JeSITeIbHOCTH, ATANOB € pa3BUTHS
M 3HAUUMOCTH JUIi  Pa3BUTHUSA
OBJIaJICHUEM

MaTEMAaTUKHU n

LUBWIN3ALUMY;
A3BIKOM

MaTeMaTHYeCKOM KyJIbTYpOH Kak
CPEJICTBOM

IIO3HAaHUA Mupa,

T'OTOBHOCTBIO OCYHICCTBJIATDH
MMPOCKTHYIO U HCCJICIOBATCIIBCKYIO

JeSTEIbHOCTh UHIUBUAYAIbHO U B
rpyImime.

pe3ynbTaToOB,  BBIBOJOB U
000011IeHNI;

MP10. MIPOTHO3UPOBATH
BO3MOXKHOE pa3BuUTHE

mpoIriecca, a TaKKe BBIIBUTATh
MIPEITOJIOKCHHUS 0 ero
Pa3BUTHUU B HOBBIX YCIIOBUSX.
PabGoTa ¢ nHdOopMaImeii:
MP11. BbBIABIATE ACHUIIATHI
uHpopmanuu,

HCO6XOI[I/IMBIX JJIs1 OTBETAa Ha

JaHHBIX,

BOIPOC W JUISI  pELICHHA
3a1a4H;

- BBIOMpaTh HWHGOpMAIMIO U3
HCTOYHHUKOB Pa3IUYHBIX
THIIOB,
CHCTEMaTHU3UPOBATh "
HUHTEPIIPETHPOBATH

HH(OPMaLIUIOPA3TUIHBIX

AHaJIU3UPOBATD,

BUJOB ¥ (JOPM IIPECTABICHHUS;
MP12.
CrpykTypupoBaTbHUH(pOpMALI
10, MPEACTABIIATh eé B

Pa3INYHBIX dopmax,
WJLTIOCTPUPOBATH TpadUuecKH;
MP13. OIICHUBATh
HaAEKHOCTh MH(OpPMAIMH 110
CaMOCTOSITEJIBHO
chopMyITUpOBaHHBIM
KPUTEPUSIM.

2) VhugepcanvrvleKOMM
YVHUKAMueHbwleoeicmasus,
obecneuusaromchopmMuposanH

0CMbCOYUATTLHBIX HABbIKOS
00YUAOWUXCAL.

OouieHue:
MP14. BocnpuHMMaTh U

dbopMynupoBaTh CYXIEHHUS B
COOTBETCTBUU C YCIIOBHSIMU H
HensiMH ~ OOIIEHUs;  SICHO,
TOYHO, TPaMOTHO BBIpAXKaTh
CBOIO TOYKY 3PEHHSI B YCTHBIX
U THCHbMEHHBIX  TEKCTax,
JlaBaTh TOSICHEHUSI IO XOIy
perieHus 3a/1a4u,
KOMMEHTHPOBATH MOJTYYEHHBII
pe3ynbTart

MPI15. B xome obcyxaeHus
3a]aBaTh BOTIPOCHI 1 (0]




CUMMETPUI0O B  IMPOCTPAHCTBE;
yMEHUE pacrno3HaBaTh
MIPaBWJIbHBIE MHOTOTPAHHUKH;

I[IP11. ymeHwe omnepupoBaTh

MOHATHUSIMHU: JBIDKEHUE B
IPOCTPAHCTBE, noJ00HbIe
burypsl B IIPOCTPAHCTBE;
UCIIOJIb30BATh OTHOIIICHHE

IJIOIIAAeHd  TOBEPXHOCTEW U
00beMOB TMOJOOHBIX GUTYP TIPH
peIeHIH 3a1a4;

ITP12. YMEHHE BBIYUCIIATH
r€OMETPUUYECKUE BEITUYHHBI
(nmuHA, yroij, MIOIIAb, OOBEM,
IJIOIIAIb HIOBEPXHOCTH),
UCIIONB3YSl M3yUeHHBbIE (HOPMYIIbI
Y METO/IBI;

[IP13. ymenue omnepupoBaTh
MOHATHSIMH: MPSIMOYTOJIbHAS
CUCTEMa KOOPJIMHAT, KOOPIUHATHI
TOYKH, BEKTOpP, KOOPAHUHATHI
BEKTOpA, CKaJIspHOE
MPOU3BEACHUE,  yrol  MEXAY
BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEJICHNE BEKTOpA Ha YUCIIO;
HaxOJIUTh C MIOMOIIBIO U3YYCHHBIX
dbopMyn KOOpPAMHATHI CEPEIUHBI
OTpe3Ka, pacCTOsHUE  MEXIy
JBYMSI TOUKaMU;

[1P14. yMEHHue BbIOMpAThH
MOJAXOMSIIMN U3YYEHHBIA METOJ
JUTS peneHus 3a/1a4u,
pacno3HaBaTb ~ MaTeMaTHYECKUE
(bakTbI " MaTeMaTHYECKUE
MOZEIM B  INPUPOJHBIX U
OOIIECTBEHHbIX  SIBICHUSX, B
HUCKYCCTBE;, YyMEHHUE IIPUBOJUTH
MIPUMEPBI MaTE€MaTHYECKUX
OTKPBITHH pOCCUICKON 51
MHPOBOI MaTeMaTH4YECKON HAyKH.

ITP15. YMETh OIIEPHUPOBATH

MOHATUSAMM: TOKJECTBO,
TOXKJIECTBEHHOE MpeoOpa3oBaHHUe,
ypaBHEHHUE, HEPABEHCTBO,
cucreMma YpaBHEHUH 51
HEPaBEHCTB, PaBHOCUIIBHOCTh
YpaBHEHUH, HEPABEHCTB 51
CHCTEM, paluoHaNbHbIE,
VMppPALMOHAJIBHEIE,
MOKa3aTelbHBIE, CTETICHHBIE,
orapuMHUIecKue,

CYIIECTBY 00CYXTaeMOM TEMBI,
po0JIeMbl, pemaeMol 3aaauu,
BBICKa3bIBATh ujeu,
HAaIlCJICHHBIC Ha TIOUCK
pCIICHHSI, COTIOCTABIISATh CBOM
CYXJICHUS C  CYXKICHHSIMHU
JPYTUX YYaCTHHKOB JHUaliora,
OOHapyXuBaThb paziudue U
CXOJICTBO MO3HIINH, B
KOPPEKTHOM dopme
(bopMyIHpOBaTh PA3HOTIIACHS,
CBOM BO3PAXKCHHUS;

MP16. [IpencraBnsaTe
pe3yJbTaThl pEIICHUS 3aj1auH,
OKCIIEPUMEHTA HCCIICIOBaHUS,
MIPOCKTA, CaMOCTOSITEIILHO
BbIOMpaTh ¢dopmar
BBICTYIUICHHUS C YYETOM 3ajad
Mpe3eHTAlMA  OCOOEHHOCTEH
ayJMTOPUH;

peayasamugHble

MP17. CocraBiusath  IUIaH,
JITOPUTM  peLICHUs 3a/ayH,
BbIOMpaTh CrOCO0 pelIeHus: ¢
Y4ETOM HMEIOIIUXCS PECYpPCOB

u CcOOCTBEHHBIX
BO3MOXKHOCTEH,

apryMeHTHPOBATh 51
KOPPEKTUPOBaTh BapUaHTHI

pelmIeHui C y4eTOM HOBOM
uHpOpMaInH;

MP18. Bimagetr HaBBIKaMH
MO3HABaTENbHON  pedrexcun
KaK OCO3HAHHUs CBEPIIAEMbIX
JEUCTBUI U  MBICIUTEIbHBIX
MPOIIECCOB, WX PE3YJIhTATOB,
BJIAJIETh crocobamu
CaMOTIPOBEPKH, CAMOKOHTPOJISI
npoiiecca H pe3yibTarta

peLeHus MaTeMaTHYECKON
3a]1a4H;
MP19. IIpensuners

TPYIHOCTH, KOTOPBIE MOTYT
BO3HUKHYTh TPU  PEIICHUU
3a/1auyi, BHOCUTH KOPPEKTHBHI
B JICATCIBHOCTH Ha OCHOBE
HOBBIX 00CTOATENLCTB,
JIAHHBIX, HAWJECHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

MP20. OruennBath
COOTBETCTBHUE Pe3yybTaTa IeJIn




TPUTOHOMETPUUECKHUE YPABHEHMS,
HEPABEHCTBA U CHCTEMBI; YMETh
pemiath ypaBHEHUsl, HEPABEHCTBA
U CUCTEMBI C  IIOMOUIBIO
pa3IMYHBIX [PUEMOB; peIIaTh

YpaBHEHUS, HEpPaBEHCTBA U
CUCTEMBI c [apaMeTpoM;
IIPUMEHSATH ypaBHEHUS,

HEPABEHCTBA, WX CHUCTEMBbI IS
pelIeHns] MaTEMAaTHYECKUX 3a/1ad
U 3aJa4 U3 pa3jIMyHbIX oOyacreit
HAYKHU U PEAIbHOM KU3HU;

I1P16. YMETb cBOOO/IHO
OIIEpUPOBATH HOHSATHSAMMU:
JABMKCHUC, HapaﬂﬂeﬂbeIﬁ
HepeHoc, CUMMETpHS Ha
IUIOCKOCTH W B TIPOCTPAHCTBE,
MIOBOPOT, npeoOpa3zoBaHue

nono0usi, momo0HBIE  (QUTYPHI;
YMETh pPAaclo3HaBaTh pPaBHBIE U
no/I00HbIe (PUTYPHI, B TOM YHCIIE

B IIPUPOJE, HUCKYCCTBE,
ApXUTEKTYPE; YMETH
HCIIOJIb30BaTh ~ I€OMETPUUYECKUE
OTHOILICHUS, HAaXOJUTh
reOMETPUYECKUE BEJINYMHBI

(nmuHa, yroj, IJIOmAab, O00BEM)
MpU PELIEHUU 33Jady M3 JPYTrux
y4eOHBIX  IPEIMETOB U U3
peanbHOU KU3HU

I1P17. YMETb cBOOO/IHO
OIepPUPOBATh MOHATUSMHU:
CTENEHb C IIETBIM IIOKa3aTeleM,
KOpEHb HAaTypaJlbHOW CTEeIeHH,

CTEIEHD C panMoHaIBHBIM
IoKa3aTelieM, CTEIEHb c
JIEUCTBUTEIbHBIM

(BeIIECTBEHHBIM)  TOKa3aTelieM,
sorapudm Yrciia, CHHYC, KOCHHYC
Y TAaHT'€HC MPOU3BOJILHOTO YHCIIA;

ITP18. yMETh CBOOOTHO
OTIEPHUPOBATH MOHITUSMU: TpaduK
¢bynkuuu, oOpatHas (yHKIHA,
KOMIO3UIUS (QYHKIUH, JIMHEHHAs

byHKIHA, KBaJ[paTHYHAas
¢byHKIMSA, creneHHas (QyHKUUS C
LETBIM IIOKa3aTeNeM,

TPUTOHOMETPUYECKHE (YHKIIHH,
oOpaTHbIE TPUTOHOMETPUYECKUE
GyHKLIMH,  TOKa3aTelpHas U

JorapupmMuyecKas byHKUINY;
yMETh CTPOUTH rpadguku
byHKINH, BBITOJIHATh

U yCIOBUAM,  OOBSCHATH
IPUYUHBl  JIOCTH)KEHUS  WJIU
HEIOCTHXKEHHUSA  PE3yJIbTaTOB
JIESITEIIbHOCTH, HaXOJUTb
omMOKy,  JaBaTb  OLEHKY
IIPUOOPETEHHOMY OIIBITY

Coemecmuou deamenvHocmu

MP21. ITounmats u
UCIIOJIb30BaTh MPEUMYILECTBA
KOMAaHIHOU u

WH/IMBUYaJIbHOW paboThl MpU
pelmieHMH  y4yeOHBIX  3ajad,
IIPUHUMATh 1€]b COBMECTHOU
JeSATEIbHOCTH,  IUIAHUPOBATh
OpraHU3aLUI0 COBMECTHOM
paloThl, pacnpeacisTb BUAbI
pabor, JIOTOBapUBAThHCA,
00cyX/1aTh nporecc u
pe3ynbraT paboThl, 0000IIaTh
MHEHHMSI HECKOJIbKUX JIFO/1eH

MP22. Y4yacTBOBaTh B
rpynnoBbix (opmax paboOThI
(obcyxnenus, 0OMEH MHEHUH,
MO3TOBBIC IITYpMBI U HWHBIC),
BBITIOJTHSTh CBOIO 4acTh
paboTel U  KOOPAMHUPOBATH
CBOM JCHCTBHS C JPYyrUMU
YJICHAMH KOMaH/bl, OICHUBATh
KauecTBO CBOEro BKJIaJa B
o0t IPOAYKT 1o
KPUTEPUSIM,
chopMyITUpOBaHHBIM
y4acTHUKAMU
B3aMOJICUCTBHS.
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npeoOpa3oBaHus rpauKoB
INZEINIVIH

IIP19. ymerp  HCIOIB30BATH
rpadukn QYHKIHA JUTST U3YICHUS
IIPOLIECCOB M 3aBUCHUMOCTEH IIpU
pemieHUH  3aJa4 = U3 JIPYTUX
yu4eOHBIX  TPEAMETOB U U3
peambHOM  JKM3HH;  BBIPAKATh
dbopMyliaMy 3aBUCUMOCTH MEXKIY
BEIIMYMHAMU;

[1P20. cBoOoaHO oOmEpUpPOBATH
MOHATUSIMHU: YETHOCTh (DYHKITUH,

NEPUOJUYHOCTD ¢byHKIUY,
OrpaHUYEHHOCTD GyHKIHH,
MOHOTOHHOCTh ¢byHKINH,
IKCTPEMYM byHKIMH,
HauOonpliee W HaWMEHbIIEe
3HAYCHHS byHKIMH Ha

IMPOMECIKYTKE, YMETb IPOBOJUTH
HCCICOIOBAHUC (I)YHKI_II/II/I,

[IP21. ymeTp  UCHOJIB30BATh
CBOWCTBAa M Tpapuku (yHKIHN
s peLeHus ypaBHEHHUH,
HEPABEHCTB u 3aja4 C
napameTpamu; H300paxarb Ha
KOOPJIMHATHOMN IUIOCKOCTH

MHOXECTBA PELICHUN YpPaBHEHUH,
HEPABEHCTB U UX CUCTEM

2. CTpyKTYypa u cojiep:kaHue 00111e00pa30BaTeIbHOI0 Y4eOHOIr0 npeamera

2.1. O0bem npeamera U BUAbI y4eOHOH padoThI

ITpu peanuzanum conepxanus yueOHoro npenmera «Matematukay B npenenax ocsoenus OOII Ha
0a3e OCHOBHOTrO 00IIEer0 0O0pa30BaHUs C MOJYYEHHEM CPEIHEro OOIIero oOpa3oBaHMsl MaKCHUMabHas
yyeOHasi Harpy3ka CTYJEHTOB cocTaBiseT:no crenuanbHocTssM CIIO TexHOIorn4eckoro mnpoguis,
09.02.13 HMHTerpanus peuieHuid ¢ MPUMEHEHHEM TEXHOJIOTHI MCKYCCTBEHHOTO MHTEJUIEKTa - 244 gaca,
U3 HUX ayAuTopHas (oOs3aTesbHas) Harpy3Ka CTYJIEHTOB, BKJIIOYas TeopeTuueckoe odyuenue 234 yaca,
MIPOMEKYTOUHAS aTTecTanus—~4 4acos.

Crpykrypa y4eOHOro npeamera

Buabl yuedHoii padoThI O0beM yacoB
OO0mas yyeOHas Harpy3Ka o0y4aromuxcst 244
Oos3aTenbHas yueOHasi HATPY3Ka 00y4aroIMXCsl, 234

B TOM 4mucJie:

TeopeTH4YecKoe o0ydeHue 188
NpPaKTHYeCKHe 3aHATHS 46
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CamocrosiTesbHast padora

Koncyabranumn

IIpomexyTounas arrecranus B 1-oM cemectpe - B (popMme
AU(pPepeHPOBAHHOIO 3a4€TA;

HpOMe)KyTO‘lHaﬂ arrecranuda BO 2 —om ceMeCcTpe - B Q)opMeamaMeHa

2.2. TemaTnuyeckuii IUVIaH U CO/iep:KaHHe MpeaMeTa

Ha3Banue O0Bém
Conep:xkanue
pa3aesioB U TeM 4acoB
Brenenmne Nucrpykrax no Th u oxpane tpyna. BBenenue B mpeamer 2
Paspnenl.lloBTopenne 0CHOBHOIO MaTepuaJia 3a Kypc 9 JeTHeH HIKO0JIbI 6
Tema 1.1.Ynciaa u BbIpaKeHUsI
Tema 1.1.1 [TonoxxuTenpHbIE U OTPUTIATENBHBIC YUCIA .
JeiicTBus ¢ Apudmernueckue neiictpus. [lecsaTuunbie 1podu u
YHCIAMH U nerctBust ¢ HUMH. DOpMyITbl COKpaEHHOTO YMHOKEHHUS. 2
anre6pamuecKuMHu [IpeoOpa3zoBanue anredpandeckux BhIPAKESHUH.
BbIPAKEHUSIMHU
Pelenue cucteM HEpaBEHCTB € OJIHOW MEPEMEHHOM.
Tema 1.1.2 [Tpeobpa3zoBanue anredpandeckux BoIpakeHUM. Pemenue
KBaJPaTHBIX YpaBHEHU. Pelienne HepaBeHCTB METOJOM
YpaBHeHus u 2
WHTEPBAJIOB.
CHCTEMBI
Cucremsl ¢ AByMsI IEPEMEHHBIMU YPAaBHEHU U HEPABEHCTB
Tema 1.1.3 3auéTHoe npakTuyeckoe 3ansaTue Nel «BxogHoii
CucreMaTH3anus U | KOHTPOJIbLIO Teme « [IoBTOpeHre OCHOBHOTO MaTepHaia 3a 9
KOppeKuust Kypc 9 neTHel MIKoIbI»
MaTepHaJia
Paznen 2.Pa3zBuTHE NOHATHSA 0 YHCTIE 8
Tema 2.1Yuci10Bble MHOKECTBA
Tema 2.1.1 HarypanbHble,niensle, paliMOHAIbHbBIE, UPPALHOHAJIbHBIE U
Apudmeruyecku | aericTBUTENbHbBIE Yncaa. YncnoBas npsMas. Moayns gucia. 5
e onepauuu Apudmernueckue onepanuu Hax HUMU CTaHAapTHBINA BUL
yucna. JleicTBHS C YhciaMu B CTAaHAAPTHOM  BUJE
Haxoxenue npuOImKeHHBIX 3HAYCHUI BEJTMYMH U ITOTPENTHOCTEH
Tema 2.1.2 BBIUHCIIEHHUH (a0COMIOTHOH 1 OTHOCHUTENBHOI)
Ipubamkénnpie | [TpuGIKeHHBIC YHCIA U ICHCTBHS HAX HUMH. 2
3HAYCHHUH [Torpemnoctu. BepHble 1 COMHUTENbHBIE IU(PHI YUCIIA.

OxkpyrieHueyucia
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Tema 2.1.3

Kommuiekcnbie | KommnekcHoro uucina Onpenenenue. Ero reomerpudeckas
yHcia B uHTeprpeTanus. ApupmeTHuecKue ecTBUs ¢ 2
ajJirepan4eckoM | KOMIUIEKCHBIMHU YHCIaAMU
BU/E
3auéTHoe npakTHyeckoe 3aHATHE Ne 2 o Teme «Pa3BuTHe
Tema 2.1.4 2
MOHSATHS 0 YHCIIC»
Pasznen 3. KopHu, crenenu u jorapugmsl 20
Tema 3.1.KopeHu u crenenu
[TonsTue kopHs N-oif creneHu CBoicTBa KOPHS N-0i1 cCTENEHHU. 2
Tema 3.1.1 .
CpaBHeHuE KOpHEN
Tema 3.1.2 [IpeobpazoBaHre MPOCTEHININX BBIPAKECHUHN C paiKaTaMH 2
Tema 3.1.3 [TpeoOpa3zoBanre UPPATMOHATLHBIX BBIPAKECHUIA 2
Tena 3.1.4 CBf)ﬁCTBa CTENEHEN C HAaTYPaJbHBIM, PALIMOHAIBHBIM U )
NEHCTBUTENBHBIM [OKA3aTEISIMU
[IpeoOpa3zoBaHust CTETIEHHBIX
Tema 3.1.5 BhIpakeHui.[IpeoOpazoBanneBbIpakeHU N, IPUMEHSIAHOPMYIIBI 2
,CBSI3aHHBIE CO CBOIMCTBaMHM CTEIIEHEH 1 KOpHEen
Tema 3.2Jlorapudm u ero cpoiicra
T 321 Jlorapudwm ymcna. Beriuncienue u cpaBHeHue JorapumMoB 5
ema 3.2 .OCHOBHOE JIOrapu(PMHUECKOE TOMKIECTBO.
Tena 3.2.2 CgoiicTBa JzorapmpMOB.Hpeo6pasoBaHnenorapnq)aneCKHx 9
BBIpOKCHUI
Tena 3.2.3 JlecsiTuuHble U HaTypajibHbIe Jorapu@msl. Ilepexon k HOBoMy 9
OCHOBAHHUIO ..
T 32.4 JlorapudmupoBanue u noreHuponanue. [IpeodbpasoBanue 9
ema 3.2 anreOpandecKux BeIpaKEHHH ¢ torapudmMom
T 325 3auérHoenpakTHyeckoe 3ansaTHEe Ne 3 o Teme 9
ema 3.2 «CreneHu,KOpHH U JOrapupmMbl
Pasnen 4. YpaBHeHus1 1 HepaBeHCTBA 24
Tema 4.1.0cHOBHBIC IOHATHS,ONIPEIEICHNS, PellIeCHUe YPABHEHHI U HX CHCTEM 14
.Onpenenenue ypaBHeHus. Penienne ypaBHeHus.
PaBHOCUIbHBIE YypaBHEHMSI OCHOBHBIE METO/bI PEILICHUS
Tema 4.1.1 ypaBHeHUN Mertoarpynnuposku Metos BBeEeHUs HOBOU 2
nepeMeHHor MeToJ BBeIeHHs HOBOM epeMeHHo MeTon
nenenus. ['padudeckuii MeTos perieHus
Tema 4.1.2 OcHOBHBIE IPUEMBI PELICHNS PALIMOHAJIBHBIX YPABHEHUI 2
Tema 4.1.3 OcHOBHBIE IPUEMBI PEICHUSNPPALIMOHAIBHBIX YPaBHEHUH. 2
T 4.1.4 IToka3zarenbHble ypaBHeHHs . OCHOBHBIE CITIOCOOBI X 5
ema 2.5 pemieHus. Pernenne nokasarenbHbIX YpaBHEHUN»
IIpakTuyeckoe 3ansiTue Ne 4 o reme
Tema 4.1.5 «Jlorapudmuueckue ypaBHeHUsi. OCHOBHBIE CIIOCOOBI UX 2
perieHust. Pemenue norapuMuYecKux ypaBHEHHN
Tema 4.1.6 3auyéTHoe mpakTHueckoe 3aHATHE NeS Mo Teme 2
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« Pemenre ypaBHEHUN U CUCTEM»»

Tema 4.1.7 Pemrenne ypaBHeHUM 1 CUCTEM MOBBILIEHHON CII0KHOCTH 2
Tema 4.2.HepaBencTBa 10
Tena 4.2.1. Ornpenenenue HepaBeHCTB. Penienue 2
HepaBeHCTB PaBHOCHIIBHOCTh HEPABEHCTB
Paumonansubie HepaBeHcTBa. OCHOBHBIE CIIOCOOBI UX
Tema 4.2.2 peuieHus. Pemenue panoHanbHBIX HEPABEHCTB METOJIOM 2
HWHTEPBAJIOB
IIpakTuyeckoe 3ansiTue Ne 61mo reme
Tema 4.2.3 «Pemenne uppaliMoHaabHbIX HEPABEHCTB. Pelienne 2
UppalMOHAJIbHBIX HEPABEHCTB MOBBIIIEHHON CII0KHOCTH
[Toka3zarenpHble HepaBeHCTBA..Jlorapudmuyeckue
Tema 4.2.4 2
HepaBeHCcTBa. OCHOBHBIE CIIOCOOBI MX PEILICHUS
3auéTHasa npakTuyeckoe 3aHsaTueNe 7 no reme «Pemenue
Tema 4.2.5 NMOKA3aTeJbHBIX U JIOTAPU(PMUYECKUX HEPABEHCTB U 2
CHCTEM»
Pa3znen 5. OcHOBBI TPUTOHOMETPHU 22
TemaS5.1. IIpeoOpazoBanne TPUTOHOMETPHYECKHX BhIPasKeHUit 12
Uucnosas OKpyKHOCTb. BpamarensHoe 1BUKECHUE.
Tema5.1.1 Pannannoe n3mepenue yrios u ayr. Tpuronomerpuyeckue 5
o ¢ynkuuu.CoiictBa. OCHOBHBIE TPUTOHOMETPHUYECKHE
TOXKJIECTBA
IIpakTnyeckoe 3anaTue Ne 8 mo reme
Tema5.1.2 «IIpuMEeHEHNEOCHOBHBIXTPUTOHOMETPUYECKUXTOXKIECTB] 2
TABBIYMCICHUA3HAYCHUUTPUTOHOMETPUUECKUXPYHKITUH »
®opMynbl CII0XKEHUS TPUTOHOMETPUYECKUX (PYHKITUI.
TemaS.1.3 ®opmynsinipuBeeHus. PoOpMyIbl JBONHOTO 2
UII0JIOBUHHOTOApryMEHTa
IIpakTnyeckoe 3ansitue Ne 9 Mo Teme
Temas.1.4 «YnpaxHeHussHad)OPMYJIIBICIOXKEHUS, POPMYIIBI 2
puUBeICHUS, (POPMYIIBI IBOMHOTO UIIOJOBUHHOTO apryMEHTa»
[IpumMeHeHre OCHOBHBIX TOXKAECTB U (popMy 1t
Tema$5.1.5 npeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUN U 2
JI0Ka3aTeNIbCTBA TOXKIECTB.
Tenas.1.6 [IpeobpazoBanne cymmbl B ipousBeneHue. [IpeodbpazoBanme 5
MIPOU3BEICHUS B CYMMY
Tema 5.2. Tpuronomerpuveckue ypaBHeHHs 1 HEPABEHCTBA 10
Tema 5.2.1 [lonsiTHs apKkcHHYCa, apKKOCUHYCA, ApKTaHT€HCa U 5
ApPKKOTaHT€HCA .
[Ipocreiinye TpPUroHOMETPUUECKHUE YpPaBHEHUSSIN X=a, COS
Tema 5.2.2 x=a u ux pewenus [Ipocreiime TpuroHoMeTpruIecKue 2
ypaBHEHUS tg X=a, ctgx=a U UX PEUICHU
[pakTnyeckoe 3ansitue NelO mo reme «Pemenue
Tema 5.2.3 2

MPOCTEUIIIUX TPUTOHOMETPHUCCKUX YPABHEHHUIN»
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Tpuronomerpruyeckue ypaBHEHHUsI MOBBIIIEHHOM CI0XKHOCTH

HpOI/IBBO,Z[HI)Ie OCHOBHBIX 3JICMCHTAPHBIX (bYHKLII/Iﬁ

Tema 5.2.4 Mertoapl peleHns] TPUrOHOMETPUYECKUX YPABHEHU I 2
MOBBILIECHHON CIOXKHOCTH
Tena 5.2.5 3auérHoe npakTHyeckoe 3ansitue Nell o reme 5
- «TpUroHoMeTpu4ecKue ypaBHeHUs] 1 HEPABEHCTBA
Paznen 6 ®yHkuuum u rpaguku 20
Tema 6.1 DyHKUMH, KX CBOMCTBA U rpaduKku 8
OO6mue cBoiicTBa 3aBUCUMOCTEH B GpyHKIMi O0MacTh
Tema 6.1.1 oTpeieNIeHUs] 1 MHOXECTBO 3HaYCHUH (PYHKIIHU. 2
I'paduk pynakmuu. [Tocrpoerue rpadukoB GyHKIIHMA
CBoiicTBa (yHKIIMN:MOHOTOHHOCTh, YeTHOCTh, HEYETHOCTb,
T ) OTrPaHUYEHHOCTh, IEPUOAUYHOCTD (DYHKIUH. 5
ema 6.1 [TpomexyTku Bo3pacTaHus v YObIBAaHUSI DKCTPEMYMBI,
HauOoJbIlIee U HAaMEHbIIee 3HAaUeHUs (PyHKINUN
Tema 6.1.3 OO6umacthb onpeesieHust, 00J1aCTh 3HAYCHUI 00paTHOU 5
¢bynkun. ['padux o6patHoil PyHKIMH.
Tema6.1.4 ApudmeTndeckue onepamnuy Haj 5
o byakuusamu. Cnoxnaa@ynyuus. Urenue rpadukoB QyHKIUU
Tena 6.2 CreneHnble, NoKa3aTebHble, Jorapupmuieckue u 12
) TPUTOHOMETPUYECKUE (PYHKIHHU
Crenennas QyHKIHUS ,0NPEIeTICHIsI, OCHOBHBIE CBOICTBA U
Tema6.2.1 8 2
nocrpoenue e€ rpapuka
ITokazarenbHast GyHKIMS ,0IpEeIICHUs, OCHOBHBIE CBONCTBA
Tema6.2.2 N 2
U TIOCTpOeHue e€ rpaduka
Jlorapudmuueckas GyHKIHS ,0NPEACTICHUS, OCHOBHBIE
Tema6.2.3 . N 2
CBOICTBa U OoCcTpoeHue e€ rpaduka
I'padukn GyHkimii y=sinX, y=cosx I'paduku dpyHkiwmii y=tgx,
Tema 6.2.4 2
y=ctgx
Tema 6.2.5 I'paduku 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIIUI 2
IIpakTnyeckoe 3ansitue Nel2no teme «Iloctpoenue u ureHue
Tema 6.2.6 rpadukoB ¢pyukiwii. Mccinenosanne GpyHKIUMH 2
IIpome:xxyToyHast arrecTanus B BUaAe 1M depeHIUPOBAHHOIO 3a4eTa 2
Paznen 7. Havana MaTeMaTH4ecKOro aHajau3a 34
Tema7.1 IHocnenoBaTeIbHOCTH H IpeEae/IbI 4
YucnoBble OCTIEI0BATENBHOCTH, CIOCOOBI UX 3a/laHus,
Tema 7.1.1 CBOICTBA, TECOMETPUYECKAsT MHTEPIIPETALMS U €€ Tpeae. 2
Teopemsl 0 ipeaenax
Brruncnenune npeaenoB.nociegoBaTeIbHOCTEN. beckoHeuHo
Tema 7.1.2 yOBIBAIOIIAs TEOMETPHUECKAS TIPOTPECCUS U €€ CyMMa 2
JuieMeHThI TU(pepeHuNnaTbHOr0 HCHUCTICHUS 20
Tema 7.2 IIponssonnas pyHkunu 14
[TpousBonnas. [lonsTre o mpou3BOIHON HYHKINH, €&
Tema 7.2.1 reOMETPHUECKUI U (PU3NIECKUN CMBICI. Y paBHEHHE 2
KacaTelbHOU K rpaduKy QyHKIIMH
HpOI/I3BOIIHLIe CYMMBI, Pa3HOCTHU, ITPOU3BEACHUA 1 HaCTHOI'O
Tema7.2.2 2
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IpakTnyeckoe 3ansitne Nel3 o teme «IIpaBuia u Gopmyisl

Tema 7.2.3 nudhepeHInpoBaHus, Ta0INIA POU3BOIHBIX dJICMEHTAPHBIX 2
(hyHKIHI
IIpakTuyeckoe 3ansaTue Nel4 no reme «Haxo:xxaenue
Tema 7.2.4 P 2
NPOU3BOAHBIX (PYHKIHN»
IMpakTuyeckoe 3ausaTue NelS nmo teme «BTropas npousBoaHasi, ee
Tema 7.2.5 TCOMETPUUIECKAN 1 GU3HIecKuii cMbIci. Haxoxkmenne CKopocTr 2
IUTS TIpoliecca, 3aJJaHHON GOpMYIIoi i rpaduKoM»
[Ipu3naku Bo3pacTaHus U yObIBaHUS (PYHKIIHH.
Kputnieckue Touku QyHKIINNA; MAKCUMYMbI 1 MUHUMYMBI
Tema 7.2.6 Haubonbiiee u HanMeHbllIee 3Ha4eHUs PYHKIUU Ha 2
YKa3aHHOM IPOMEKYTKE
T 727 3auéTHoe npakTUueckoe 3ausaTue Nel6 noreme 9
ema 7.2.
«HaxoxaeHue npou3BOAHBIX (PYHKITUN»
Tema7.3 IIpuMeHeHMe MPOU3BOTHOM K HCCJIEIOBAHHIO 6
[Ipu3naku Bo3pacTaHus U yObIBaHUS (PYHKIIMH.
Temad3.1 Kputnueckue Touku QyHKINN; MAKCUMYMbl U MUHUMYMBI )
ema7.3.
HauGonbiiee n HanMeHbIIee 3HaYCHUS (PYHKIINN Ha
YKa3aHHOM IPOMEXKYTKE
Tema7.3.2 [TpousBoaHbie 00paTHON (GYHKIIMH U KOMIO3ULIUH (QYHKIIHN 2
3auérHoenpakTHyeckoe 3ansATHe Ne 17 o Teme
Tema7.3.3 «HUccnenoBanue GyHKIHUYU ¢ IOMOUIbIO MTPOU3BOAHONH H 2
NOCTpOeHHue rpapuKa»
DJIeMeHTbl HHTerPAJIbHOI0 HCYMCIICHUS 10
Tema 7.4 IlepBooOpa3nas u uHTErpasa 10 +cp2
[TepBooOpaznas ¢pynkuuu. OcHOBHOE CBOMCTBO. HaxoxaeHue
Tema 7.4.1 N 2
nepBoOOpPa3HOit
[lonsiTHE HEONpeneNEeHHOTO HHTErpaa.
Tema 7.4.2 . p . p 2
CBoiicTBa HeonpeaenEHHOr0 HHTErpaia
Onpenenensblii uaterpan. CpolicTsa.
Tema 7.4.3 N 2
®opmyna HeroTona-JleiiOHuna
IImomans KpUBOJIMHENHON Tpareuu
Tema 7.4.4 P P 2
[Tnomane maockux Guryp.
CamocrosiTesbHas padora 1o reme «Boruucnenue 5
ONpeeIEHHOTO UHTETrpaia
3auérHoe npakTHyeckoe 3ansiTue Ne 18 mo Teme
Tema 7.4.5 «Bbrunc/ieHHe ONpeeIéHHOr0 MHTErpaja MeToa0M 2
HeNnocpeACTBEHHOI0 HHTETPUPOBAHMS»
Paspnen 8.I'eomerpust 80
Tema 8.1 KoopauHatsl 1 BeKTOpPHI 14
JekaproBa cucteMa KOOpPJAUHAT B MPOCTPAHCTBE.
Tema 8.1.1 PaccrosiHre Mex 1y IByMsI TOYKaMH, KOOPAUHATBI CEPEIUHBI 2

oTpe3Ka
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Tema 8.1.2 BexkTopsl. JlelicTBUS HaJ BEKTOPAMM. 2
Paznoxxenue BekTopa 1o HarnpapiieHUsIM. KoopinHaThI
Tema 8.1.3 2
BEKTOpa
CkansipHO€E NTPOU3BEAECHNUE BEKTOPOB
Tema 8.1.4 P P P 2
Haxoxxnenue yria Mexmay BEKTOpaMu
Tema 8.1.5 Hamucanue ypaBHEHHI MPSAMOMA, TUIOCKOCTH U C(hephl. 2
Hcnonb30BaHne BEKTOPOB U KOOPAUHAT MPU PELICHUH
Tema 8.1.6 2
MaTE€MaTUYECKHUX U MPUKIAIHBIX 33124
3auéTHoe npakTuyeckoe 3ausaTue Ne 19 mo reme
Tema 8.1.7 «IIpuMeHeHMe BEKTOPOB M KOOPAMHAT K pPelleHUI0 2
reoMeTpHYEeCKHUX 32129
I[MapanieJbHOCTH NPAMBIX U IJIOCKOCTEN B
Tema 8.2.1 P P 14
NMPOCTPAHCTBE
BBenenue B crepeoMeTpuio.
T 820 OCHOBHBIE TTOHATHUS CTEPEOMETPHUH (TOUKA, TIpsIMasi, 5
ema 8.2.
IJIOCKOCTh, IPOCTPAHCTBO). AKCUOMBI CTEPEOMETPHUH U
CJIC/ICTBHS U3 HUX.
Tema 8.2.3 B3aumHoe pacnionoxeHnue JByX OpsIMbIX B IPOCTPAHCTBE 2
B3auMHoe pacnonoxeHue npsiMod | MIIOCKOCTU B
Tema 8.2.4 npoctpaHcTie. [lapamienbHOCTh TPSAMOI U IJIOCKOCTH B 2
MIPOCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne2() nmo reme «Ilpsimbie u
Tema 8.2.5 P P 2
IUVIOCKOCTH B IPOCTPAHCTBE)
T 8.2.6 B3aunmHoe pacnionokeHue MI0CKOCTEW B TPOCTPAHCTBE. 9
ema 8.2. .
[TapannenbHOCTH TIIOCKOCTEN
Tema 8.2.7 B3auMHoe pacnosnoxeHne MI0CKOCTEN B IPOCTPAHCTBE 2
N300paxeHne NpocTpaHCTBEHHBIX (PUTYp Ha MIOCKOCTH
Tema 8.2.8 P pocTp Puryp 2
Tema 8.3 ITepneHIMKYISAPHOCTH B IPOCTPAHCTBE 10
Tema 8.3.1 IlepneHAUKYIAPHOCTD MIPSAMOM U TUNIOCKOCTH. 2
[Tepienaukynsip U HaKJIOHHas PaccTostHue OT TOYKHU 10
MJIOCKOCTH, OT TIPSIMOM J10 TNIOCKOCTHU, PACCTOSIHHE MEXTY
Tema 8.3.2 IIJIOCKOCTSIMU, MEXY CKPEIIUBAIOIIUMHUCS TPSIMBIMH, 2
MEXy MMPOU3BOJIBHBIMHU (UTYpaMH B IPOCTPAHCTBE.
Teopema o Tpex nepneHaNKyIspax
Pemenue 3agau no reme llepneHIUKyISIPHOCTh IPSAMOU U
Tema 8.3.3 P P P 2
MJIOCKOCTH
Yron mexay npsiMoil ¥ IJIOCKOCThIO. [IByrpaHHbIil yroi.
Tema 8.3.4 VYron Mexay nmiaockocTsMu. [Ipu3Hak nepneHuKyIspHOCTH 2
JIBYX INTOCKOCTEN
Pemenue 3agau no reme llepneHIuKyISIPHOCTh IPSAMOU U
Tema 8.3.5 P P P 2
MJIOCKOCTH
Tema 8.4 MHororpaHHuKu 20
MHororpaHHuk# 1 uX BuAbl. Teopema Dinepa.
Tema 8.4.1 2
[IpaBunIBHBIE MHOTOTPAHHUKHU
[Tpu3mel u ux cBorictBa. [Ipsimas npuzma
Tema 8.4.2 2

N300paskeHue mpu3Mbl
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Tema 8.4.3 Pemenue 3anau no teme «IIpusmar 2
Tema 8.4.4 [Mapamnenenunen. Ky6. Pemmenne 3amay. 2
Tema 8.4.5 [Tupamupa u ee corictsa. [IpaBribHas nupamuaa. 2
Tema 8.4.6 Pemenue ynpaxseHnuil no reme nupaMmuaa 2
Tema 8.4.7 VYceuénnas nupamuaa. .CpoiicTBa. Pemenue 3amgau 2
Tema 8.4.8 Cummetpus B KyOe, mapajuieenumnese. 2
Tena 8.4.9 Ceuenue B KyOe, mapajienenurnese, 5
IpU3Me, MUpaMuie
Tema 8.4.10 3auyérHoe npaKaneclfoe 3ansiTue Ne21 mo teme 9
«IlocTpoenne ceyeHnii TeTpa3apa U napaJjiejienumnena
Tema 8.5 Tes1a ¥ IOBEPXHOCTH BpanieHust 10
[Tonsitue Tena Bpamenus. LHununap, Haxoxnenue
Tema 8.5.1 AJIEMEHTOB IIJIMHJIpA U UIONIaau moBepxHocTH. CeueHne 2
LHWIMH]IpA.
Konyc. Yceuénnnlit konyc. CeueHue KoHyca
Tema 8.5.2 Haxoxnenne 3eMeHTOB KOHYCa,yCEUEHHOTO 2
KOHyca.Bbruncnenue niomaan ux moBepXHOCTeH
Tema 8.5.3 Pewenue 3amad 1o reMe KOHYC ¥ LUIIUHIP 2
[Hap u chepa..Ceuenue mapa miIoCKOCThIO.
Tema 8.5.4 2
[Tnomank MOBEPXHOCTH CHEPHI.
Tema 8.5.5 IIpakTuyeckoe 3ansaTue Ne22 no teme «Boruuciienue 5
- IUIOLIA/AM IOBEPXHOCTEl reoMeTPHYECKHX PUryp.»
Tema 8.6. N3mepenust B reomeTpuu 10
T 8.6.1 [TonsiTue 06bEMa. OO6BEM NPSAMOYTOIBLHOTO 9
ema 9.5. napauienenunena. O6bEM HaAKJIOHHOTO MapaieNenumneaa
Tema 8.6.2 O0BEM pu3MbI U TUpaMuIbl. Perenue 3amaq 2
Tema 8.6.3 Brruucnenue o0bemMa UIMHIPA U KOHYCA 2
Tema 8.6.4 Ob6mas dhopmyna s 066EMOB Ten BpaiieHus. O0bEM m1apa. 2
IIpakTuyeckoe 3ansitue Ne23 no reme «Bbrunciienue
Tema 8.6.6 R 2
00BEMOB reoMeTpHYECKHUX TeJD)
Pa3nes 9.2/1eMeHTHI KOMOMHATOPUKHU,TEOPUM BEPOSITHOCTEN H 16
MAaTeMaTH4YeCKOl CTATUCTUKH
Tema 9.1 JJ1eMEeHThl KOMOMHATOPUKH 6
T 0.1.1 [TpaBuna kombunaropuku. @akropuan. KomOuHaTopHbIe 2
ema 2.1 KOHCTPYKLMU: Pa3MEILEHNUs, IEPECTAHOBKHU, COUETAHNUS,
Tema 9.1.2 Pemenune ynpaxHeHuit Ha KOMOMHATOPHbBIE KOHCTPYKIINU. 2
Tema 9.1.3 bunom Herorona. Ero csoiictBa. Tpeyronsuuk [lackans 2
Tema 9.2 DJIeMEeHTBI TEOPHHU BEPOSITHOCTEH 6
Tema 9.2.1 BeposTtHocTh U ee cBoiicTBa. TeopeMbl BEpPOSTHOCTH 2
Tena 9.2.2 Pemenne ynpakHeHUI Ha KJIaCCUYECKOE ONPEEIICHNE 2
BEPOSATHOCTH
Tema 9.2.3 Crnyuaiinas BeninunHa Penienue ynpaxHeHUH Ha cirydaiiHble 2
BEJTMYMHBI
Tema9.3. DJIeMEeHTbl MATEeMATHYECKOI CTATHCTHKH 4+4cp
ITougaTue o 3agayax MaTeEMaTHYECKON CTAaTUCTHUKU. 2
Tema9.3.1.

['enepanbHas COBOKYIHOCTb, BEIOOpKaYuCIOBBIE
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XapaKTepUCTUKU
CamocrosiTesbHast padora no teme «4ucioBbie
XapaKTePUCTUKU 4
[TpencraBinenune qaHHBIX (TAOIUIIBI, TUATPAMMBI, TPApUKH) 2
Tema9.3.2 Pemienne npakTuyeckux 3a1ad ¢ IPUMEHEHUEM
BEPOSITHOCTHBIX METOJIOB
Hroro 234
KoncyabTauust -
IIpomeskyTouHnas arrectauus B popMe NUCHbMEHHOT0 4
IK3aMeHa
Bcero 244

3. YciaoBus peaju3anuu NporpaMMbl 00111€00pa30BaTeIbHOT0 Y4eOHOr0 NMpeaMeTa
OYVII. 03 MaremaTuka

3.1. TpeGoBaHNusi K MUHUMAJLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecredeHHI0
3.1. MaTepuajJIbHO — TeXHUYECKOE olecrieyeHmne:

JUis peanu3anuu MPOTrpaMMbl YI€OHOW JAMCIMILIMHBI TPEIYCMOTPEHBI CIICAYIOIINE CIICIHATbHBIC
MOMEIIEHUs: KaOuHeT «MaTeMaTuIecKuX TUCITUTLIAHY.

O6opynoBanue kaOWHETa COCTaBIISIIOT:

Texnu4yeckue cpeacTBa o0yUeHus :

Bcero IIK — 14 .

APM Ha 13 o0yyaromuxcs:

- 13 x Cucremusiit 610k B coope (2022 r.B., [Iporteccop AMD Ryzen 4600G 3.70 I'T'ry (6 simep / 12
notokoB), OnepatuBHas nmamate DDR4 32 I'6, Hakonmurens SSD NVMe 500 I'6, Hakonurens SSD
SATA 1000 I'6, Monutop 1920x1080 24"", Microsoft Windows 10)

APM npenoaasareins:

- 1 x Cucremnsliit 610k B coope (2022 r.., [Iporreccop AMD Ryzen 4600G 3.70 I'Ty (6 smep / 12
notokoB), OmnepatuBHas namsate DDR4 32 I'6, Hakonurens SSD NVMe 500 I'6, Hakonurens SSD
SATA 1000 I'6, Monutop 1920x1080 24"", Microsoft Windows 10)

- MOV HP LaserJet M1132MFP (2011 r.B.)

- IIpoextop ViewSonic PA5S03X DLP 1024x768, 3600 im (2023 r.B.)

JlokanbHasi ceTh ¢ BbIX0J0M B MIHTEpHET Tomonoruu «3Be3nay, 1 I'6/cek.

ObopynoBanue kKaOUHeTa U PAa0OYMX MECT CTYI€HTOB:

- Tocka y4yeOHas,

- pabodee MecTo MpernogaBaTes,

- CTOJIBI, CTYJIbA (TI0 YHCITy 00yJaromuxcs),

- mKkadbl 1715 XPaHSHHsI pa31aTOYHOTO TUIAKTHYECKOTO MaTepuasa u Jp.

YuyeOHO-MeTOANYeCKOe o0ecTieyeHne:

- HarJsAHbBIC TTOCOOUs (KOMILJIEKTHI YYEOHBIX TaOJUIl, MJIAKAaTOB, MOPTPETOB BBHIIAIOIIMXCS YUICHBIX-
MaTEMaTHKOB H Jp.);

- KOMIUTEKT TEXHHYECKOH JOKYMEHTAIIMH, B TOM YHCIIC MTacropTa Ha CpeJCTBa 00yUeHUs, HHCTPYKITUU
0 WX UCIIOIH30BAHHUIO M TEXHHUKE 0€30MaCHOCTH;

- OubmoTeuHbIit GOHI.
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3.2. UudopmanuonHoe odecriedeHne 00yueHust

Jlna cmyoenmoe
Ocnoenas

1. Mepsnsk,A.I. MartemaTtuka, Anredpa u Hayayia MaTeMaTH4eCKOro ananu3:10-i
KJIaCC:yrIyOJIEHHBIN ypoBeHb:yueOHUK/A.I.Mep3mnsexk,/l.A.Homuposckuii, B.M.I1lonsikoB;moa peaaxiuei
B.I".ITononsckoro,-7-¢ uzganue.,crep.-Mocksa :IIpocsemenne,2023.-476 c¢.ISBN 978-5-09-103607-7.—
Tekc:anexTponnsiit//Jlanb:3nekTponHo-0ubIMoTeuHas cucrema.-URLttps://e.lanbok.com\book\334469

2. Mepsnsk.A.I'.MartemaTtuka, Anredpa u Hauasa MaTeMaTU4YECKOTO ananuza: 11
KJIacC:yriyOJieHHbIH ypoBeHb yueOHuK/A.I".Mep3ansek,/l.A.Homuposckuii, B.M.I1onsakoB;moa pegakuuei
B.I".ITogonsckoro,-6-¢ u3ganwue.,crep.-Mocksa :Ilpocsemenne,2023.-412 c.ISBN 978-5-09-103608-4.—
Tekcr:anekTpoHHBIH//JIaHb: JIEKTPOHHO-OMOINOTEUHAS cucrema.-
URL”https://e.lanbok.com\book\334472

3. KoznoB B.B.Marematuka: anreOpa u Havajla aHanm3a,reoMeTpus ydeOHWUK juisi 11 kiacca
0azoBblii u yrayonénusiii  ypouu/B.B.Koznos,A.A.Hukutun.-Mocka:Pycckoe ¢10B0,2021.464 c.-
ISBN978-5-533-00359-9.-URLhttps.ibooks.ru\boohshelf\374152\reading

4. KoznoB B.B.Maremarnka : airebpa W Hayaiia aHaau3a,reoMeTpus y4eOHHMK s 9 kiacca
0011e00pa3oBaTeIbHBIX opranuzanuii/B.B.Kosnos,A.A.HukutunB.C.benonocos,.-Mocka:Pycckoe
¢c110B0,2021-376 c¢.-ISBN978-5-533-00414-5.-URLhttps.ibooks.ru\boohshelf\374230\reading

/Jlna npenooasameneit
Ocnoenas numepamypa

1.®enepanbhblii 3aKkoH 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit deneparum.

2.Ilpuka3 MunuctepctBa obpazoBanusi u Hayku P® ot 17.05.2012 Ne 413 «OO0 yTBepkIeHUU
(benepanbHOro TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa CPEAHEr0 00IIEro 00pa3oBaHMI.

3. Mep3msik,A.I . Marematuka,Anrebpa u Havana wmartemaruueckoro ananus:10-it  kmace:
yriyonéHubii ypoBeHb: yueOHuk/A.I.Mepznsex, I.A.Homuposckuii, B.M.IlonskoB; nox penakuueit
B.I".ITogonbckoro,-7-e u3nanue., crep.-Mocksa :IIpocsemenne,2023.-476 c¢. ISBN 978-5-09-103607-
7. —Texkc:21neKTpOoHHBINH//JIaHb:2NeKTPOHHO-OMOIOTEeYHAS CUCTEMA.-
URLhttps://e.lanbok.com\book\334469

4. Mep3nak.A.I. Maremaruka, AnreOpa W Hadajma wmareMarudeckoro axammsa:ll kimace:
yrinyoneHHblt  ypoBeHb  yueOHHK/A.I.Mep3nsek,/l.A.Homuposckuii,B.M.Ilonskos;non  pepakuueit
B.I".TTogonsckoro,-6-¢ m3manue.,crep.-Mocka :IlpocBemenue,2023.-412 c. ISBN  978-5-09-103608-
4. —TeKcT:3neKTpOoHHbIH//JIaHb:37eKTPOHHO-0NOIOTeUHAs cucTema.-
URL"https://e.lanbok.com\book\334472

5. Koznos B.B.Maremaruka: anreOpa ¥ Hayajga aHaiuza, reoMmerpus ydeOHuk ans 10 kmacca
0a3oBblii U yriyonénuelii ypoBHU/B.B.Ko3nos, A.A.Huxutun.-Mocksa:Pycckoe cnoBo,2021.464 c.-
ISBN 978-5-533-00359-9.-URLhttps.ibooks.ru\boohshelf\374152\reading

6. Ko3nos B.B.Maremarnka: anreOpa um Havajia aHajau3a, reoMmeTrpus y4deOHWK i 11 kimacca
6a30Bblii 1 yrayonénusiii ypoHu/B.B.Ko3noB, A.A.Hukutun.- MockBa: Pycckoe ¢1080,2021.464 c.-
ISBN978-5-533-00359-9.-URLhttps.ibooks.ru\boohshelf\374152\readinq

7. Ko3noB B.B.Maremaruka : anreOpa M Hayaja aHaiu3a, reoMeTpus y4deOHUK mns 9 kiacca
obmeobpaszoBarenbubx opranuzamuii /B.B.Ko3nos, A.A.HuxutunB.C.benonocos,.-MockBa: Pycckoe
¢i10B0,2021-376 ¢.-ISBN978-5-533-00414-5.-URLhttps.ibooks.ru\boohshelf\374230\readinq

Jlonoanumensvhan numepamypa:

JUN1. TanasH, A. A. Matemaruka : yaeOnHuk / A. A. Jlagasa. — 3-¢ u3., ucnp. u jgon. — Mocksa :
NH®PA-M, 2023. — 544 c. — (Cpennee npodeccuonaibHoe odpasosanue). - ISBN 978-5-16-012592-
3. - Texkcr : amextponnsii. - URL: https://znanium.com/catalog/product/1891827

JAN2. Tlepenvman, f1. M. Kuas maremaruka. MaTemaTH4yecKue paccKa3bl M TOJOBOJIOMKH /
4. U. Tllepensman. — MockBa : M3marensctBo FOpaiit, 2023. — 163 c.— (OtkpbiTas Hayka). —
ISBN 978-5-534-12291-6. — Texkct : anexTponHbiid // O6pa3oBarenbHas miatdopma FOpaiit [caliT]. —
URL.: https://urait.ru/bcode/514336
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https://е.lanbok.com/book/334469
https://е.lanbok.com/book/334469
https://znanium.com/catalog/product/1891827
https://urait.ru/bcode/514336

JN3. TlepenvMman, f. . 3anumarensHas anredpa / 5. U. [lepensman. — MockBa : M3naTenscTBO
FOpaiir, 2023. — 193 c. — (Otkpsitas Hayka). — ISBN 978-5-534-00072-6. — TekcT : 35eKTpoHHBIH //
O6pasoBarenbHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514337

J4. TIlepensman, .M. 3anumatensHas reometpusi/ S W. Ilepensman. — Mocksa :
MznarensctBo Opaiit, 2023. — 264 c. — (OtkpsiTas Hayka). — ISBN 978-5-534-12883-3. — Teker :
anekTpoHHbIH // Obpa3zoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514438

JIN5. FOxno, H. C. Maremaruka : yue6nuk / H. C. FOxno. — Mocksa : UTHOPA-M, 2023. — 204
c. — (Cpennee mpodeccuonanbHoe oopazoBanue). — DOI 10.12737/1002604. - ISBN 978-5-16-014744-
4. - Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/1906092

Hnmepuem-pecypcol

1. Allmath.ru [DnexkTpoHHbIN pecypc]:[uHbOpMaoHHbId TOpTat]. — Pexum nocryma:
http://www.allmath.ru- maTremaTiuecKuii mopra.
2. Exponenta.ru [OnexTpoHHbI pecypc]:[oOpa3oBarenbHblii caiiT]. — Pexum  gocryma:

WwWWw.exponenta.ru.

3. Math24.ru Beicmast Marematuka [ DnekTpoHHBIH pecypc]: [cnpaBouYHO-WHGOPMAIIMOHHBIH
caiit]. — Pexxum mocrymna: www.math24.ru.
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https://urait.ru/bcode/514337
https://urait.ru/bcode/514438
https://znanium.com/catalog/product/1906092
http://www.exponenta.ru/
http://www.math24.ru/

4, KOHTPOJIb M Oll€eHKA Pe3YJbTATOB 0CBOEHHsI 00111e00pa30BaTeJILHOI0 YUeOHOI0 NpeaMeTa

KonTpoinr u oueHka pe3yabTaTOB OCBOEHHUS 0OO0IIe00pa3oBaTeNbHOIO y4eOHOro MpeaMeTa
PaCKpBIBAIOTCS Yepe3 TUCHUILIMHAPHBIE PE3YIbTaThl:

JlucuunnmHapHsle pe3ysbTaThl Pasznea/ Tun oueHoOYHBIX
MeponpHUATHIH
1) BJIaJICHUE meronamu | Paznenl.IloBTopenue TectupoBanue
JI0Ka3aTelbCTB, QIrOpUTMaMH | OCHOBHOT'O MaTepHalia 3a VYerHbIl onpoc
peleHus 3ajad4; YMEHHE | KypcC 9 JIeTHEH HIKOJIbI MaremaTuyecKui TUKTAHT
dbopmynupoBatk  omnpenencuus, | Paznen 2.Pa3Butue NupuBunyanbHas
AKCHOMBI U TEOPEMBI, IPUMEHSATH | IIOHATHS O YUCIIE camocTosTeNnbHas padboTa
uX, NpoBOAUTH Joka3atenbHble | Paznen 3. Kopuu, crenenu | IlpencraBiienue pe3yiabTaToB
paccyXJeHuss B XOJ€ PEUICHHS | U JIOTapu(pMBbI MPaKTHYECKHUX padoT
3ajay; Pa3nen 4. YpaBHeHus u 3ammTa TBOpUECKUX padoT
2) yMeHHEe ONepUupoBaTh HEpaBEHCTBA [IpakTuueckas pabora
MOHSTUSIMM: CTEIICHb YHCIA, Pasnen 5. OcHOBBI Brmmonnenue
norapudm yucia; yMeHue TPUTOHOMETPUU 9K3aMEHALMOHHBIX 3a/IaHUI
BBIIIOJIHSITH BEIYHUCIICHHUE Paznen 6 ®ynkuuu u
3HaYEHUH U MPeoOpa3oBaHUS rpaduku
BBIPAKEHM CO CTEIIEHSMHU U Pasnen 7. Havana
norapudmamu, Mpeodpa3oBaHUs | MaTEMaTHUYECKOTr0 aHAJIM3a
JTpOOHO-pallMOHATIBHBIX Paznen 8 .I'eomerpus
BBIPAYKEHU I Paznen 9.9meMeHTEI
3) BJIa/ICHUE METOJIaMH | KOMOMHATOPUKH,TEOPUU
JI0Ka3aTelbCTB, QIrOpUTMaMH | BEPOSITHOCTEN U
pelieHus 3a/ay; YMEHHE | MaTeMaTH4eCKOn
dbopMynupoBaTh  OMpeNeeHHs], | CTATUCTUKU
AKCHOMBI U TEOPEMBI, TPUMEHSTh
UX, MPOBOAUTH JIOKa3aTelbHBIE
paccyX/aeHHusT B XOJ€ PpEeLICHHs
3a/1a4;
4) yMeHHue OIEpUPOBATH
MOHSATUSAMM: byHKIHS,
HEIpEPBIBHAS byHKIHS,
MPOM3BOJHAS, TEepBOOOpa3Has,
OTIpEIETICHHBII HMHTETpAal;
yYMEHUE HaXOJUTh MTPOU3BOAHBIC
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3IIEMEHTAPHBIX (YHKINH,
UCTIONIB3YS CIIPaBOYHBIE
MaTepHalibl; UCCIE10BaTh B
NPOCTEHIINX CIy4asax PYHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh
HanOOJIbIINE M HAUMEHBIIINE
3Ha4eHusl GYHKLUUH; CTPOUTH
rpaduKu MHOTOYJICHOB C
UCIIOJIb30BaHUEM allapara
MaTeMaTHYECKOTO aHAIIN3a;
IPUMEHSATH IPOU3BOIHYIO IIPU
pELIeHUH 33724 Ha IBU)KEHUE,
pelarhb IpakTUKO-
OpPUEHTHPOBAHHBIE 3a/1a41 Ha
HauOOJIbIINE U HAUMEHbIIINE
3HAYCHHS, HA HAXOXKJCHHE TTYTH,
CKOpPOCTHU M YCKOPEHHUS

5) yMEHHE OIIepUpOBAThH
HOHATUSIMMU: paLyoHaIbHAS
byHKIHA, HOKa3aTeslbHas
byHKIMsA, creneHHas (QyHKLIUA,
jJorapudmuyueckas byHKIHA,
TPUTOHOMETpHUUYECKHE (YHKIINH,
oOpatHble  (QYHKIUU; yMEHHE
CTPOUTh TIpadUKU H3YyYEHHBIX
byHKINH, UCIIOJIb30BATh
rpaduKu npu U3yYeHHUH
IIPOLIECCOB U 3aBUCUMOCTEH, NPH
pelieHnn  3ajad M3 JAPYrHX
y4eOHBIX MPEAMETOB M 3a/1ay U3
peambHOM  KM3HM;  BBIpaXaTh
hopmynaMu 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

6) yMeHue peliaTh TeKCTOBbIC
3aJ]auu pa3HbIX TUIIOB (B TOM
YHcIIe Ha MPOLEHTHI, IO U
YacTH, Ha JIBKEHHE, paboTy

Pa3nenl.IToBTopenue
OCHOBHOT'0 MaTepuasa 3a
Kypc 9 JIeTHEH IIKOJIbI
Pa3nen 2.Pa3zBurtue
MOHSITHS O YUCIIe

Paznen 3. Kopuu, crenenu
1 jorapumMbl

Paznen 4. YpaBuenus u
HEPaBEHCTBA

Pa3nen 5. OcHoBbI
TPUTOHOMETPHUHU

Paznen 6 @yHkuuu u
rpaduku

Paspen 7. Havana
MaTeMaTHUYECKOTO aHalu3a
Paznen 8 .I'eomerpus
Paznen 9.9meMeHTEI
KOMOMHATOPUKH,TEOPUU
BEPOSITHOCTEH U
MaTeMaTU4YECKOMI
CTaTHCTUKH

TectupoBanue

YceTHBIT onpoc
MaremaTtuyeckuii TUKTAHT
NupuBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue pe3yabTaToB
MPAaKTUYECKHUX padoT
3ammrTa TBOpUECKUX padoT
[IpakTuueckas pabora
Brinosinenue
9K3aMEHALMOHHBIX 3a/1aHUI
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CTOMMOCTb TOBAapOB M YCIYT,

HQJIOTHM, 3aJadd H3 00JIacTh
yIIpaBICHUS JTMYHBIMA "
CEMEMHBIMU buHaHCcaAMM);
COCTaBJIATh BBIPQKCHNS,

YpaBHCHHA, HCPABCHCTBA U HUX
CUCTCMBI 110 YCJIOBHIO 3a/iadu,

HCCIIEN0BATh HOJY4YCHHOE
pelicHue u OLICHUBATh
MIPaBION0I00HOCTh PE3YJIbTATOB;
7) yMEeHHe OIEPHPOBATH
[IOHATHSIMH: cpenHee
apu(METHUYECKOE, MeuaHa,
HauOo/blIee H  HaWMMEHBIIIEE

3HAUYCHHA, pasMax, JUCIICPCH:,

CTaHIapTHOE OTKJIOHCHHE
YHUCIOBOTO  Habopa;  yMeHue
U3BJIEKaTh, HHTEPIPETUPOBATH

nH(pOPMALINIO, TPEACTABICHHYIO
B Ta0iuiax, Ha JuMarpammax,

rpadukax, OTPaXKAOLLYI0
CBOMCTBA peajbHbIX MPOLECCOB U
SIBJICHUI; IIPEJCTaBIIATD
uHbOpMALIMIO  C  TIOMOUIBIO
TabIMI " Juarpamu;
HCCIIEI0BATh CTaTUCTUYECKHUE
JaHHbIE, B TOM 4YHCIE C
MIPUMEHEHHEM rpaduyeckux
METOJI0B u JEKTPOHHBIX
CPEICTB;

8) yMeHue OIIEpUPOBATH
MOHATUSAMM: CIIY4alHBIA OIBIT U
Clly4anHoe coObITHE,
BEPOSITHOCTh CIIy4alHOTO
COOBITHS; YMEHHE BBIYHMCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM
rpadu4ecKux METO/I0B;

MPUMEHSTh (QOPMYJIbI CIOKEHUS
U YMHOXEHUS BEpPOSITHOCTEW,

KOMOHMHaTOpHbIE (bakTbI 51
¢bopMysIbl TIpU pelIeHUH 3aj1ay;
OLICHUBATh BEPOSATHOCTH

PCAIBbHBIX CO6BITHﬁ; 3HaKOMCTBO
co CﬂyqaﬁHBIMH BCIIMYNHAMU,

YMEHUE TPHUBOJUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIINX
yucel B TNPUPOIHBIX U

0OIIECTBEHHBIX ABJICHUSIX;
9) ymeHue onepupoBathb
MOHATHUSIMH: TOYKA, TIpsiMasi,
IJIOCKOCTH, IPOCTPAHCTBO,
JIBYTpaHHBIN yroj

Pa3nenl.IToBTopenue
OCHOBHOT'0 MaTepuasa 3a
Kypc 9 JIeTHEH IKOJIbI
Pa3nen 2.Pa3zBurtue
MOHSITHS O YUCIIe

Paznen 3. Kopuu, crenenu
1 jorapumMbl

Paznen 4. YpaBuenus u
HEPaBEHCTBA

Pa3nen 5. OcHoBbI
TPUTOHOMETPHUHU

Paznen 6 @yHkuuu u
rpaduku

Paspen 7. Havana
MaTeMaTHUYECKOTO aHalu3a
Paznen 8 .I'eomerpus
Paznen 9.9meMeHTEI
KOMOMHATOPUKH,TEOPUU
BEPOSITHOCTEH U
MaTeMaTU4YECKOMI
CTaTHCTUKH

TectupoBanue

YceTHBIT onpoc
MaremaTtuyeckuii TUKTAHT
NupuBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue pe3yabTaToB
MPAaKTUYECKHUX padoT
3ammrTa TBOpUECKUX padoT
[IpakTuueckas pabora
Brinosinenue
9K3aMEHALMOHHBIX 3a/IaHUI
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CKpELIMBaIOLINECs MpsMBIE,
napaJjijieJIbHOCTb n
MEPIEeHIUKYIAPHOCTD TMPSMBIX
U TUIOCKOCTEH, YIrOJl MEXIY

IIPSIMBIMU, yroi MEXIY
IpsIMOM M IUIOCKOCTBIO, YIOJ
MEXIY IUIOCKOCTSIMU,

paccTositHue OT TOYKH  JI0
IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMU, PAcCTOSIHUE MEXAY
IJIOCKOCTSIMU; YMEHHE
UCIIOJIb30BaTh IpU pELICHUU
3aJa4  M3y4deHHble (AKThl U

TCOPCMBI IJIaHUMCTPUH,
YMECHHE OLICHUBATh pPa3Mepsbl
00BEKTOB OKPYXKAroIIero
MHpa;

10) ymeHue  omnepupoBaTh
MOHATHUSMH:  MHOTOTPAHHHK,
CeUeHHE MHOTOTpPaHHHKA, KYyO,

napauiesieuIe], npu3Ma,
UpamMu/a, durypa u
MOBEPXHOCTh BpaIlCHHUS,

UUAITUHIP, KOHYC, map, cdepa,
ceueHHsi (QUTypbl BpalleHUs,

IIIIOCKOCTB, Kacaromascsa
C(l)epbl, ouinHApa, KOHYCa,
mIiomaab IMMOBEPXHOCTHU

MUpPaMUIbl, MPU3MBI, KOHYCa,
HWIMHIpa, TUIomaas chepsl,
o0beM KyOa, MPSAMOYTOJIBHOTO
napaiesienumnesia, MupaMubl,
NpU3MBI, IMIMHIpPA, KOHYCa,
mapa; yMeHHe u300paxaTh
MHOTOTPaHHUKHU u
MOBEPXHOCTH BpAIEHUs, WX
CEYeHMsI OT PYKH, C MOMOILBIO
YEepPTSIKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJICTB; yMEHUE
pacro3HaBaTh CHMMETPHIO B

MPOCTPAHCTBC, YMCHUC
pacrio3HaBaTb IMpaBHUJIBHBIC
MHOT'OI'paHHUKU;

11) ymeHuwe  omnepupoBaTh
MOHATUSIMM:  JBUKEHHE B

MPOCTPAHCTBE, moA00HbIE
burypsl B MPOCTPAHCTBE;
HCII0JIb30BATh OTHOIIIEHNE

IUIONIAZIEH TMOBEPXHOCTEH U
00beMOB  TOAOOHBIX  (uUTyp
P PEILICHUH 3a/1a4;

12) ymMeHHE BBIUUCTATH
F€OMETPUYECKUE BEIMYNHBI
(nvHa, yrou, momab,
00BeM, IUIOIIAb
MTOBEPXHOCTH),

Pa3nenl.IToBTopenue
OCHOBHOT'0 MaTepuasa 3a
Kypc 9 JIeTHEH IKOJIbI
Pazpnen 2.PazButne noHsaTus
0 ymclie

Paznen 3. Kophu, crenenu u
JorapudMbl

Paznen 4. YpaBuenus u
HEPaBEHCTBA

Pa3nen 5. OcHoBbI
TPUTOHOMETPHUHU

Paznen 6 @yHkuuu u
rpaduku

Pasnen 7. Havana
MaTeMaTHUYECKOTO aHalu3a
Paznen 8 .I'eomerpus
Paznen 9.9meMeHTEI
KOMOMHATOPUKH,TEOPUN
BEPOSITHOCTEH U
MaTeMaTU4eCKOU CTaTUCTUKHU

N
(V]

TectupoBanue

YceTHBIT onpoc
MaremaTtuyeckuii TUKTAHT
NupuBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue pe3yabTaToB
MPAaKTUYECKHUX padoT
3ammrTa TBOpUECKUX padoT
[IpakTuueckas pabora
Brinosinenue
9K3aMEHALMOHHBIX 3a/IaHUI




UCIIONb3Ys U3Yy4YEHHBIE
(hOpMYITBI U METO/IBI;

13) yMmenwe  omnepupoBaTh
MOHATHSIMHA:  TIPSIMOYTOJIbHAS

cucrema KOOpJMHAT,
KOOpJAMHATBl TOYKH, BEKTOp,
KOOpPIUHATHI BEKTODa,
CKaJIsIpHOE IIPOU3BEACHHUE,
yroix  MeXIy  BEKTOpami,
cymMma BEKTOPOB,

MPOU3BEICHUE BEKTOpa Ha
YHUCJIO; HAXOJUTh C IMOMOIIbIO
M3Yy4YEHHBIX bopmyn
KOOPJAMHATHI CepeIUHbI
OTpEe3Ka, pACCTOSHUE MEXKIY
JBYMSI TOUKaMHU;

14) yMEHHE BBIOMPATh
MOAXOAAIINI W3Y4YEHHBIN
METOJl JUIsl PELICHUsS 3aJauH,
pacrno3HaBaTthb

MaTeMaTuueckue  (akTel U
MaTeMaTH4eCKue MOJEIU B
IPUPOJHBIX U OOLIECTBEHHBIX
SIBIICHUSIX, B HCKYCCTBE;
YMEHHE NPUBOAUTH IIPUMEPHI
MAaT€MaTUYeCKUX  OTKPBITHHI
poccuickon 151 MUPOBOMU
MaTeMaTUYECKON HAYKH.

Pa3nenl.IToBTropenue
OCHOBHOT'0 MaTepuasa 3a
Kypc 9 JIeTHEH IKOJIbI
Pazpnen 2.PazButne noHsaTus
0 ymclie

Paznen 3. Kophu, crenenu u
JorapudMbl

Paznen 4. YpaBuenus u
HEPaBEHCTBA

Pa3nen 5. OcHoBbI
TPUTOHOMETPHUHU

Paznen 6 @yHkuuu u
rpaduku

Pasnen 7. Havana
MaTeMaTHUYECKOT0 aHallu3a
Paznen 8 .I'eomerpus
Paznen 9.9meMeHTEI
KOMOMHATOPUKH,TEOPUN
BEPOSITHOCTEH U
MaTeMaTU4eCKOU CTaTUCTUKHU

TectupoBanue

YceTHBIT onpoc
MaremaTtuyeckuii TUKTAHT
NupuBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue pe3yabTaToB
MPAaKTUYECKHUX padoT
3ammrTa TBOpUECKUX padoT
[IpakTuueckas pabora
Brinosinenue
9K3aMEHALMOHHBIX 3a/IaHUI
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JIncer usmMeHeHuii padoyeii nporpaMmmsl

Ipuioxenne 1

Conep:kanue u3sMeHeHMsI,
cTpaHuna padouei
NMPOrpamMmbl

JaTta u HOMep NPoOTOKOJIA
3acenanusa MK

OcHoBanue
M3MEHEHUA
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