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Canxkr-IlerepOypr — 2024

Pabouas mporpamma yueOHOH auciumiIuHbl «MaTtemaTuka» pa3padoTaHa Ha OCHOBE
tpeboBanuit  ®I'OC  cpemHero  oOmero  oOpa3oBaHUsA, YTBEPKICHHOTO  IMPUKA30M
Munnpocsemieanst Poccum Ne 413 or 17.05.2012 (akrtyanpHas pemakiusi), denepaibHOU
00pa3zoBaTenbHONW MpOTpaMMbl CpelHero oomero oOpazoBaHMs, yTBepXKIAeHHOH I[Ipukazom
Munnpocsemienust Poccun ot 18.05.2023 Ne 371 (akTyasibHas penakius), paclopsKEHUs
Munnpocsemenuss Poccunm ot 30.04.2021 Ne P-98 5 «0O6 yrBepxkaenuun Konnenmuu
npenojiaBaHust  00meo0pa3oBaTeNbHBIX  JUCHUIUIMH C  Y4eTOM  Npo(hecCHOHAIbHOU
HAIPAaBJIEHHOCTH MPOTPAMM CPEIHEr0 MPoQecCHOHANTBHOI0 00pa30BaHus, pealnu3yeMbIx Ha 0aze
OCHOBHOT'O 00111€r0 00pa3oBaHus»; NUcbMa JlernapraMeHTa rocyJapCTBEHHON TOJIUTUKU B cepe
cpemHero  mpodecCHOHaIBbHOTO  oOpa3oBaHMsi W NMPOGECCHOHATHHOTO  OOy4YeHUS
Munnpocsenienust Poccun «O HanpasieHuu pekoMeHganuii» ot 1 mapra 2023 r. Ne 05-592
(PexoMeHmanuu 10 peanM3allMM CpPeAHEro oO0Iero oOpa3oBaHHMs B Mpeaenax OCBOCHUS
0o0pa3oBaTeNbHON MPOTpaMMBl  CPEIHET0 MPOPECCHOHATHHOTO 00pa3oBaHMs), METOIUKU
npenoaBaHusl o0Ieo0pa3oBaTeIbHON MUCHUILIMHBL «MaTemMaTukay W MPUMEpPHON padoueit
nporpaMMbl  0011e00pa3oBaTeIbHON AUCHUILINHBL «MareMaThkay A NpoQecCHOHATbHBIX
o0pa3oBaTeNbHbIX OpraHu3aliil yTBEepKIeHHBIX Ha 3acenanuu CoBeTa 1o OLIEHKe COep KaHUs U
Ka4yecTBa MPUMEPHBIX Pa0OYHX MporpaMm 00111e00pa30oBaTeNbHOTO U COIIMATBHO-TYMaHUTAPHOTO
IIUKJIOB cpenHero npodeccuoHanbHoro oopazopanus ®I'bOY JAI10 HUPIIO, mpotokon Ne 14 ot
30.11.2022 r., @enepaiabHOro rocyiapcTBeHHOro oopasoBatensHoro cranaapra (aainee — ®I'OC)
o crenuainbHOCT 09.02.01 «KoMmbIoTEepHBIE CUCTEMBI U KOMIUIEKCH» YTBEPXKIEHHOTO MIPUKA30M
Munnpocsenienust Poccuu Ne 362 ot 25 mast 2022 r.

Opranm3anus-pazpadorunk: Cankt-IleTepOyprckoe rocyaapcTBeHHOE OO KETHOE
npodeccronanbHOe 00pa3oBarenbHOe yupexkaeHue «Komemk
ABTOMATH3AIIMU TIPOU3BOJICTBAY.

[Tporpammy coctaBuina Tokapesa E. B., npennogaBarens CI16 I'BIIOY «Komtemk aBTomMaTu3anuu
MIPOU3BOJICTBAY.

IIporpamma paccMoTpeHa M ofoOpeHa Ha 3acegaHuu paboueil rpynmsl, mpoTtokon Ne 7
or 14.05.2024 r.
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1. MACIHOPT PABOYEM ITPOI'PAMMBI YYEBHOM JUCHUITIUHBI
«MATEMATHUKA»

1.1. MecTo y4eOHOM AUCHHUILVINHBI B CTPYKTYype o0pa3oBaTtenbHoi nporpammbl CIIO

O6meoOpa3oBarenbHas yueOHas AUCHUIUIMHA «MaTemaThukay SBIsSETCS 00s3aTeIbHOMN
4acThi0 00111e00pa30BaTEILHOTO [IUKIIAa OCHOBHOW 00pa30BaTeIbHOM MPOTPaMMbl B COOTBETCTBUU
¢ ®I'OC no creruanbaHOCcTH 09.02.01 «KOMITBIOTEPHBIE CHCTEMBI i KOMITIIEKCHD».

1.2. Hean 1 miiaHupyeMbie pe3yabTAThbl 0OCBOEHHS YUeOHOI JUCHMIIIIMHbI

1.2.1. Hean y4eOHOH MUCHMIUIMHBI B COOTBETCTBMU ¢ coaep:xkanuem DOII

COO

Conepxanue nporpamMbl «MaTeMaTHKay HaIlpaBIICHO Ha JTOCTIIKCHHE CIIETYIOITUX
LeJeu:

- (QopmHpoBaHWE TCHTPAIBHBIX MAaTEMaTHUCCKUX TMOHATHHA (YHCIO, BEINYHHA,
reoMerpuueckas (Qurypa, mepeMeHHas, BEpPOSTHOCTh, (QYHKIUSA), 00ECIeYNBAIOIIINX
IIPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHuUs 00YJarOIIUXCS;

- MojABeIeHHE 00YJArOIIMXCS Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHKHd W OKPY)KaloIIero MUpa, TOHUMAaHHE MAaTeMaTHKH KaK YacTH OOIIeH KyJIbTyphI
YeII0BEYECTBA,

- pa3BUTHE WHTCUICKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH  OOydJarommxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEIOBATEICKIX YMEHHM, KPUTUYHOCTH MBIIIUICHHUS, HHTEpeca
K U3YYCHHUIO MaTEMATHKH;

- ¢dopmupoBanre (YHKIMOHATLHOM  MaTEMaTHUYECKOH TIpPaMOTHOCTH:  YMEHUS
pacro3HaBaTh MaTeMaTUYECKHE aCTIEKThl B PEATBHBIX )KM3HCHHBIX CHTYallUSX W MPH W3YUYCHUH
JIPYTUX Y4€OHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (OpMyITUPOBATH
UX Ha s3bIKE MAaTEeMAaTHKH W CO3JaBaThb MaTeMaTHYECKHE MOJIENN, MPUMEHSATh OCBOCHHBIN
MaTeMaTHYECKUN anmapart JIJIsl pEIIeHUs TPaKTHKO-OpPUEHTUPOBAHHBIX 3aa4, HHTEPIPETUPOBATh
Y OIICHUBATH TIOJTYYCHHBIC PE3YJIbTaTHI.



1.2.2. Ilnanupyemble pe3yabTaThl 0CBOEHHs 001e00pa3oBaTe/bHON Y4eOHOH JUCHUIUIMHBI B COOTBETCTBHH ¢ TPeOOBAHUAMM
®I'OC COO u ®1rocC C1io

Kon u HaumeHoBaHMe
¢opmMupyeMbIX KOMIIETEeHIUIH

IInanupyemsle pe3yJbTAThI 0CBOCHHUS JUCIUTINHBI

JIN4HOCTHBIE pe3yabTaThl

MeTtanpeaMeTHbIE Pe3yJIbTATHI

IIpeqMeTHBIE pe3yabTaThI

OK 01. Bri6bupats crioco0sl
peleHus 3agad
npodeccuoHaNbHOM
JeSTeIIbHOCTH IPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02. cnonp3oBath
COBPEMEHHBIE CPEJICTBA IIOMCKA,
aHaJM3a ¥ HHTEPIpPETALUH
nHpOpManuy, u
MH(QOPMALMOHHBIE TEXHOJIOTUHI
JUTS BBITIOJTHEHUS 38124
npodeccrnoHanbHOM
JIeSITEIIbHOCTH.

OK 03. [InanupoBatb 1
pean30BBIBaTE COOCTBEHHOE
npodeccHoHaNnbHOe U
JMYHOCTHOE pa3BUTHUE,
NpeATPUHIMATENbCKYIO
JeSTeNILHOCTD B
npodeccuoHaibHoit chepe,
UCIIOJIb30BaTh 3HAHUS 110
(MHAHCOBOII rPaMOTHOCTH B
pa3IMYHbIX )KU3HEHHBIX
CUTYAIIHSIX.

OK 04. DddexrTuBHO
B3aUMOJCHCTBOBAThH K PabOTaTh
B KOJUICKTHBE M KOMaHJe.

OK 05. OcymecTBasTh YCTHYIO U
MMCBMEHHYI0 KOMMYHHUKAIHMIO Ha

roCyJJapCTBEHHOM SI3BIKE
Poccuiickoit ~ depepauuun ¢
y4eToOM 0coOeHHOCTeH
COIMANILHOTO H  KYJBTYPHOTO
KOHTEKCTA.

JIP 01. I'paxaHckoe BOCIUTAHUE:
c(hOpMUPOBAHHOCTh TPAKIAAHCKOI MO3UIIMA
o0yJaromerocst Kak akTHBHOTO H
OTBETCTBEHHOTO WIEHA POCCUIICKOTO
oOrmiecTBa, MPeCTaBICHIE O MATEMAaTHIECKUX
OCHOBaX (PyHKIIMOHUPOBAHUS Pa3IMIHBIX
CTPYKTYD, SIBJICHUH, IPOIEITyP TPAKAAHCKOTO
oOrmiecTBa (BEIOOPHI, OMPOCHI U PYTOEL),
YMEHHUE B3aMOICHCTBOBATh C COIMATEHBIMU
HHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUAMU U HA3HAYCHHEM;

JIP 02. TTaTtpuoTudeckoe BOCIIUTaHUE:
c(hOpMUPOBAHHOCTh POCCHICKOM
rpaXIaHCKON MICHTHYHOCTH, YBAKCHHUS K
MIPONIIOMY U HACTOAIIEMY POCCHICKOMN
MaTEeMAaTHKH, IEHHOCTHOE OTHOIICHUE K
JOCTIDKEHISIM POCCHICKAX MAaTEMAaTHKOB H
poccHiicKOH MaTeEMaTUYECKOM IIKOJIbI,
HCTIOB30BaHUE dTHX JOCTIKCHUN B IPYTUX
HayKax, TEXHOJIOTHSX, chepax IKOHOMHUKH;
JIP 03. /lyxOBHO-HPaBCTBEHHOE BOCIIMTaHHE:
OCO3HaHHE JyXOBHBIX IIEHHOCTEH
poccuiickoro Hapojaa, chopMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHHMSI, ITUYCCKOTO
MTOBEICHHUSI, CBI3aHHOT'O C MPAKTUICCKUM
MIPUMEHCHUEM TOCTHIKCHUI HayKH U
JeSITEIPHOCTEIO YUYEHOTO, OCO3HAHUE THYHOTO
BKJIa/Ia B TIOCTPOCHUE YCTOHYHBOTO
Oystyero;

JIP 04. DcreTnueckoe BOCIIUTAHUE:
ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUas
ICTETUKY MAaTEeMaTHIECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33714, pEeIICHHH, PacCyXICHUH,

MP 01. CpopmupoBaHOCTB
NIO3HABATEJIbHBIC YHUBEPCAIbHBIC
y4eOHbIC IEHCTBUS: 0a30BbIe
JIOTHYecKHe AeiiCTBHUS: BEIBIATE U
XapaKTepU30BaTh CYIICCTBEHHBIE
MIPU3HAKA MaTeMaTHIECKUX OOBEKTOB,
MOHATHUM, OTHOILIEHUN MEXAY
MOHATHAMH, POPMYITHPOBATH
oIpeJieICHHs] TOHSATHH, YCTaHABIMBATh
CYILLIECTBEHHBIN ITPU3HAK
Kiaccu(hUKaIuu, OCHOBAHUS JIJIS
000011IeHUs ¥ CPAaBHEHHS, KPUTEPHU
IIPOBOJIUMOTI0 aHAJIHM3a; BOCTIPUHUMATH,
(hopMyIHpOBATH U MPEOOPa3OBHIBAT
CY)KICHUS: YTBEPIUTEIBHEIC U
OTpHIATEbHBIC, CTUHUYHBIC, YaCTHBIC 1
oO1ue, YCIOBHBIC; BBISBIATH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH,
B3aHMOCBSI3H M IPOTHBOPEYHS B (paKTax,
JIAaHHBIX, HAOJIOICHUSX U
YTBEPIKACHHSX, TIpeIIaraTh KPUTEPUH
JUTA BBISIBIICHHSI 3aKOHOMEPHOCTEH U
MPOTUBOPEYHIA; IENIaTh BBIBOJIBI C
HCTIONB30BaHUEM 3aKOHOB JIOTUKH,
JIelyKTUBHBIX 1 UHYKTUBHBIX
YMO3aKIIOYCHUH, YMO3aKITIOUCHHUH 10
aHAJIOTMH; IIPOBOANTH CAMOCTOSTEIHLHO
JIOKa3aTeIbCTBA MaTEMaTHIYECKUX
YTBEPXKICHUH (IIPsIMBIE U OT
IIPOTUBHOTO), BEICTPAUBATh
apryMeHTaNuIo, IPUBOJUTE IPUMEPEI U
KOHTPIPUMEPHI, 000CHOBEIBATH
COOCTBEHHBIC CYXICHUS U BBIBOIEI,
BEIOMPATH CIIOCO0 pelieHHs yIeOHOM

IIP 01. Bnanenue MeTogamMu 10Ka3aTeabCTB,
aNTOPUTMAaMHU PEIICHUS 33]1a9; YMCHUC
(hopMyTHPOBATH ONPEACTICHHS, AKCHOMBI 1
TEOpPEMBI, IPIMEHSATH UX, IPOBOIUTH
JTOKa3aTeIbHbIC PACCYKICHUS B XOJIE PEIICHUS
3amad;

P 02. YmeHue onepupoBaTh MOHITHIMH:
CTCIICHb YUCIIa, JIOTapU(pM YUCIIA; YMCHHE
BBITOJTHATH BRIYHACICHUC 3HAYCHUN U
npeoOpa3oBaHMsl BBIPAKEHUH CO CTEHECHIMH U
norapudmMamu, mpeodpa3zoBaHust APOOHO-
PaIMOHAIBHBIX BBIPAKCHUIA,

IIP 03. YmeHue onepupoBaTh NOHATHIMHU:
pannoHaIbHbIE, UPPALMOHAIBHEIE,
MTOKa3aTeJbHbIE, CTCTICHHBIE,
sorapupMIUIECKue, TPUTOHOMETPUIECKHE
YpaBHEHHSI 1 HEPaBEHCTBA, HX CHCTEME,

IIP 04. YMmeHue onepupoBaTh MOHITHSIMH:
(byHKIMSA, HETIPEphIBHAS (YHKITHS,
IIPOM3BO/IHASL, TIEPBOOOpa3Hasi, OIPEICIICHHBINA
MHTETPall, YMCHUEC HAXOUTh MPOU3BOTHEIC
9JIEMEHTAPHBIX (YHKIHH, HCIIOIB3YS
CIPaBOYHBIC MAaTEPHAIbl; HCCICIOBATh B
MPOCTEUIINX Cay4asx (pyHKIUN HA
MOHOTOHHOCTbD, HAXOJIUTh HAUOOJIBIINE U
HaMMEHBIIINE 3HAYEHUS (PYHKITHIT; CTPOUTH
rpaduKy MHOTOWICHOB C UCIIONB30BaHIEM
amnmapaTa MaTeMaTHIeCKOTO aHAIN3a;
MIPUMEHSTH TPOU3BOIHYIO MIPH PELICHUH 33144
Ha IBIDKCHHUE; peIIaTh MPaKTHKO-
OpUEHTUPOBAHHEIC 33]1a41 Ha HAHOOJIBIINE U
HAMMCHBIIINE 3HAYCHUS, HA HAXOXKJICHUC MYyTH,
CKOPOCTH M yCKOPCHUS;




OK 06. ITposBiISTh TPpaKIAHCKO-

MATPHOTHIECKYIO TTO3HUIIHIO,
JIEMOHCTPUPOBATh  OCO3HAHHOE
MOBEJICHHE Ha OCHOBE
TpaJAUIUOHHBIX
00I11eYeIOBeYeCKIX EHHOCTEH,
B TOM 4YHCIE C  Yy4eToM
rapMOHU3ALHUN
MEXHAITMOHAIBHBIX u
MEXPEJIUTHO3HBIX  OTHOIICHUH,
MIPUMCHSTD CTaHAAPTHI
AHTUKOPPYNIIIHOHHOTO
MTOBEACHUS.

OK 07. CozelicTBOBaTh
COXPaHCHHIO OKPYIKAIOICH
cpebl, pecypcocOepeKeHuo,
MPUMCHSTH 3HAHUS 00
M3MCHCHUU KJIMMATa, MPUHIIUIIEI
OepeKIMBOTO MPOU3BOJICTBA,

3¢ (heKTHBHO ACHCTBOBATH B
Ype3BBIYAIHBIX CUTYaIHSIX.

OK 08. Vcnonp30BaTh cpeacTna

Gu3MYeCKOM  KyIBTYpHI  JIJIs
COXpaHeHWs ¥  YKpEIJIeHHs
30POBBS B mporecce
npodeccroHanbHOM

JESTeIbHOCTH W MOJAJEPIKAHUS
HE00X0IMMOT0 YPOBHS
(U3UUECKOil MONrOTOBICHHOCTH.
OK 09. [Tosnp30Batbes
npodeccHoOHaIBHON
JIOKYMEHTaIMel Ha
rOCyJapCTBEHHOM U
WHOCTPaHHOM SI3bIKaX.

IIK 1.1. Ananu3upoBaTb
TpeOOBaHUS TEXHUYECKOTO
3aJ]aHusl Ha IPOEKTUPOBAHKE
HU(GPOBBIX CUCTEM.

BOCTIPHAMYHUBOCTH K MaTEMAaTHIECKUM
aCIeKTaM Pa3TUIHBIX BHIOB HCKYCCTBA;

JIP 05. ®uznyeckoe BOCIUTAHUE:
c(OpMUPOBAHHOCTb YMEHUS IIPUMEHSTh
MaTeMaTH4ecKHe 3HaHus B MHTepecax
3JI0pOBOTO M 6€30MacHOro 00pas3a XKH3HHU,
OTBETCTBEHHOE OTHOILCHHE K CBOEMY
3JI0pPOBBIO (340POBOE MUTAHHUE,
cOamaHCHPOBAHHBIHN PEXUM 3aHATHH U
OT[IBIXa, PeryisipHas pru3mdeckas
aKTUBHOCTH), PU3NIECKOE
COBEPIIICHCTBOBAHKE TIPH 3aHATHIX
CIIOPTHBHO-03I0POBUTEIHHOM
JIeSITENIbHOCTBIO;

JIP 06. TpynoBoe BOCIIUTAaHUE:

TOTOBHOCTB K TPY/y, OCO3HAHHE LIEHHOCTH
TPYAOIIO0US, HHTEPEC K pa3IudHbIM chepam
poheCCHOHATBHOM e TeIbHOCTH,
CBSI3aHHBIM C MAaTEMAaTHUKOM U €€
MIPUJIOKCHUSAMH, YMEHUE COBEPIIATh
OCO3HAHHEIH BEIOOp Oyaymeit mpodeccun u
peaTn30BBIBATH COOCTBEHHBIC KI3HCHHBIC
IUTaHBL, TOTOBHOCTH M CTIOCOOHOCTH K
MaTeMaTHIECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO HA TIPOTSHKCHUN BCECH
KU3HH, TOTOBHOCTH K aKTUBHOMY Y4aCTHIO B
PEUICHUM MTPAKTUICCKUX 3a1a4
MaTeMaTHYECKOH HalpaBJICHHOCTH,

JIP 07. Dxonoruyeckoe BOCITUTAHHUE:
c(hOpMUPOBAHHOCTB 3KOJIOTHYECKOM
KYJNbTYpHI, TOHAMaHNE BIUSHIS COIMAIBHO-
SKOHOMHMYECKHUX MPOIIECCOB Ha COCTOSTHHE
MIPUPOJIHON U COLIMAIIBHOU Cpe/bl, OCO3HAHUE
rI100aIBHOTO XapaKTepa SKOIOTHIECKUX
mpobJeM, OpUCHTAIHS Ha IIPUMCHEHHUE
MaTeMaTHIECKUX 3HAHUH IS pemIeHns 3a0a4
B 00JIaCTH OKpY>KaroILIeH cpebl,
TJIaHUPOBAHUEC MOCTYIIKOB U OLICHKU UX
BO3MOKHBIX TIOCJIEJICTBUM JIJIs1 OKPYIKaroliei
cpeasl;

3amauu (CpaBHUBATh HECKOJIBKO
BapHaHTOB PEIICHNUS, BEIONPAThH
HanOoJIee MOAXOISIIUI C y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX
KpuTepHueB); 6a30BbIe
HCCIeoBaTe/IbCKHE eiiCTBUA:
HCTOJIB30BaTh BOMPOCHI KaK
HCCIICIOBATEIILCKUI HHCTPYMEHT
MO3HaHUsA, (POPMyTHPOBATH BOIPOCHI,
(uKCUpyromIIe MPOTHBOPEYHE,
mpobieMy, yCTaHaBIMBAaTh HCKOMOE U
nIaHHOE, HOPMUPOBATH THITOTE3Y,
apryMeHTHPOBATH CBOIO MO3HIIUIO,
MHCHHE; TIPOBOJUTH CAMOCTOSTESIHLHO
CIUIAHUPOBAHHBIN YKCIIEPUMEHT,
HCCIIeIOBAaHUE 10 YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHIECKOTO
o0beKTa, SIBJICHMS, MTpoLecca,
BBISIBJIEHHIO 3aBUCHUMOCTEN MCXKIY
00BEKTaMU, SIBICHUSIMH, TIPOLIECCAMI;
CaMOCTOATENHEHO (POPMYITHPOBATH
0000IICHUS ¥ BEIBOJBI IO PE3yIIbTaTaM
MIPOBEACHHOT'O HAOIFOICHUS,
HCCIICIOBaHMUS, OLICHIBATh
JIOCTOBEPHOCTb MOITyYCHHBIX
Pe3yNbTaTOB, BHIBOAOB U 0000IIEHNH;
MIPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE
mponecca, a TakKKE BbIABUTATH
MIPE/IIIOI0KEHHUS O €r0 Pa3BUTHH B
HOBBIX YCJIOBHSX; padoTa ¢
uHpOpPMAIUel: BRIBIATH ASQUITUTEI
UHPOPMAIIUH, TAHHBIX, HEOOXOMMBIX
JUTS OTBETA Ha BOMIPOC U JUIS PEUICHUS
3aJ1auu; BBIOMPATh HHPOPMALIUIO U3
HCTOYHUKOB PA3IHMYHBIX THIIOB,
aHAITM3UPOBATh, CHCTEMATH3UPOBATh U
HHTEPIPETHPOBATH MH(POPMAITIIO
Pa3IHYIHBIX BUAOB U (hopM
MIPECTaBICHUS; CTPYKTYPHUPOBATh
HH(POPMAIIUIO, PEIICTABIATH €€ B

P 05. Ymenne onepupoBaTh MOHITHIMH:
pannoHaibHAs QYHKINS, IOKa3aTeIbHA
(byHKIMs, crenieHHas GpyHKIu,
sorapupmudeckas QyHKIHS,
TPUTOHOMETpPUYECKHE (BYHKIMH, 0OpaTHbIC
(GyHKIMU; YMEHHE CTPOUTH rpaduku
M3YYCHHBIX (DYHKIIMH, HCIIOIH30BATh TPaPUKH
IIPY M3YYEHHH MPOLIECCOB M 3aBUCUMOCTEH, IIPU
PELICHUH 33434 U3 JPYTUX YIEOHBIX MPEIMETOB
1 33/1a4 U3 peajbHOM KU3HU; BEIPAXKATh
(hopMyIaMy 3aBUCIMOCTH MEKIY BETMINHAMI;
IIP 06. YmeHwue pemath TEKCTOBBIC 3aa91
Pa3HBIX TUIOB (B TOM YHCJIE Ha MPOIEHTHI,
JIOJIM M YaCTH, Ha IBIOKCHUE, PabOTy,
CTOMMOCTB TOBAapOB M YCIIYT, HAJIOT'H, 33/1a41 U3
00J1aCTH yIpaBJICHUS IMYHBIMHA U CEMCHHBIMU
(uHAHCAMM); COCTABIIAThH BRIPAXKCHUS,
YpaBHCHHUS, HEPABCHCTBA M UX CUCTEMBI 10
YCJIOBHIO 331a4H, UCCJICIOBATH MTOJYYECHHOE
pelIeHne 1 OIICHUBATh MPABIOTIOT00HOCTh
pe3yIIbTATOB;

IIP 07. YMeHue onepupoBaTh MOHATHIMU:
cpenHee apupMeTHIECKOe, MEIHaHa,
HanOoJIBIIee ¥ HANMEHBIIIee 3HAUCHUS, pa3Max,
JUCTIEPCHS, CTAaHAAPTHOE OTKJIIOHEHUE
YHCIIOBOTO Habopa; yMEHHE U3BIICKATS,
HHTEPIPETUPOBATH HH(POPMAITHIO,
MPEJCTABICHHYIO B TAOJHIIAX, HA TUArpaMMax,
rpaduKax, OTPaXarOIIy CBOMCTBA peabHBIX
MIPOLIECCOB U SIBJICHUH; ITPECTaBIISATH
“H(OPMAIIHIO ¢ TTIOMOIIBHIO TAOIHUI] ¥ TUATPaMM;
HCCIICIOBATh CTATHCTHYCCKUE JAaHHBIC, B TOM
qrcIe ¢ IPUMEHEHHEM IpadUIeCcKuX METOIO0B 1
AIEKTPOHHBIX CPEICTB;

IIP 08. YmeHwne onepupoBaTh MOHITHIMH:
CITyJaiiHBI{ OTBIT U CITyYaitHOe COOBITHE,
BEPOSITHOCTD CIIy4alHOTO COOBITHS; yMEHHE
BBIYHCIIATH BEPOSITHOCTH C HCIOJIB30BaHUEM
rpa)Mu4ecKux METOIOB; IPUMEHSITH (POPMYJIBI
CJIOKEHHUS] M YMHO)KEHHSI BEpPOSTHOCTEH,




MK 1.3. Opopmisats
TEXHHUYECKYIO JOKYMEHTAIHIO Ha
MIPOEKTHPYEMBIC YCTPOICTBA.

JIP 08. [leHHOCTH HAyYHOTO ITO3HAHUS:
c(hOpMHUPOBAHHOCTE MUPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH M OOIIECTBEHHOW IPaKTHKH,
MIOHUMaHHEe MaTeMaTUYeCKONH HayKU Kak
cepbl UeIOBEYECKON eSITENbHOCTH, STAlOB
€€ pPa3BUTH U 3HAUUMOCTH JUISl pa3BUTHS
LIUBWIN3AIUH, OBJIICHUE A3BIKOM
MaTeMaTHKU U MAaTEMaTUYECKOHN KyJIbTypou
KaK CPE/ICTBOM MO3HAaHMS MUPA, TOTOBHOCTb
OCYIIECTBIISITh IPOCKTHYIO U
HCCIIEI0BATEIbCKYIO JEIATEILHOCTD
WHIVBHUIYaJIbHO U B TPYIIIE.

pa3iInYHBIX GopMax, HILTIOCTPHPOBATD
rpaduuecky; OLCHUBAThH HAJCHKHOCTD
nH(opManuK 1Mo caMoCTOSATEIBHO
c(OpMyIUPOBAHHBIM KPUTEPHSIM.

MP 02. CdopmupoBanbl  yMeHHs
KOMMYHUKaTHBHBIX YHUBEPCAIbHBIX
y4eOHBIX JeiicTBuii: o0ueHue:
BOCIIpUHMMAaTh M (QOPMYJIHPOBaTh
CY)XXIEHHS B COOTBETCTBHHU C YCIOBHAMH
U LemsIMH  OOIIeHWsS, SICHO, TOYHO,
IPaMOTHO BBIPAXKATh CBOIO TOUKY 3PCHUS
B YCTHBIX M MICBMEHHBIX TEKCTaX, 1aBaTh
HOSICHEHUSI 110 XOIy PpeLICHUs 3aladyH,
KOMMEHTHPOBATh MOJTY4eHHBIN
pe3ynbTat; B X0/e 00CyK/IeHHs 3a1aBaTh
BOIPOCHI TI0 CYIIECTBY 0OCYXIaeMoin
TeMbI, TPOOJIEMBI, pelaeMoil 3aaauw,
BBICKa3bIBaTh HJIEH, HalleJIeHHbIE Ha
MOUCK pEIICHHs, COIOCTABISTH CBOU

CYXKICHHS C CYXICHHSMH JPYTUX
YYacCTHHKOB JHajiora, oOHapyXHBaTbh
pasiMuMe M CXOJCTBO IIO3ULMUH, B
KOppeKTHOH  Qopme  (opMyIHpoBaTh
pasHorIacHs, cBOU BO3PaXKEHHUS;
NIPEACTABISITE  PE3YNbTaThl  PEIICHHs
3aJia4M, HSKCIIEPUMEHTA, HCCIIEIOBaHUS,
MIPOEKTa, CaMOCTOSITENIbHO BHIOMPAThH
(dbopMaT BBICTYIUICHHS C YYE€TOM 3a/ad
TIpe3eHTAINH u ocobeHHoOCTEeH
ayJIMTOPHH; COBMeECTHasI
AesITeJIbHOCTh: MOHMMATh "
UCTIONIb30BaTh IpENMYIIECTBA
KOMaHTHOHW W WHIWBUAYAIGHOW PabOTHI
mpu  pemeHnn  y4eOHBIX  3ajad,
MIPUHAMATh LENTb COBMECTHOM
JIESITENEHOCTH, IUTAHUPOBATh
OpraHM3alMI0  COBMECTHOW  paboTBhI,
pacrpenensiTh BUJIBI pador,

JIOTOBapUBAThCsl, OOCYKIATh IPOLECC U
pe3ynbTar paboThl, 0000IATh MHCHHS

KOMOHWHATOpHBIE (GaKThl H HOPMYJIIBI IPH
pEeLICHHH 33/1a4; OLIEHUBATh BEPOSITHOCTH
peabHBIX COOBITHH; 3HAKOMCTBO CO
CIly4aliHBIMU BEJUYMHAMHE, YMCHUE MIPUBOIUTH
MIPUMEPEI MPOSBICHUS 3aKOHA OOJBIINX YUCEIT
B MPUPOIHBIX M OOIICCTBEHHBIX SBICHUAX;

IIP 09. YmeHue onepupoBaTh NOHATUSMU:
TOYKa, MpsiMasi, INIOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBIN YTOJI, CKPEIIUBAIOIKECS MPSIMbIE,
MapauIeIbHOCTh U MEPICHUKYISIPHOCTD
MPSIMBIX U IUIOCKOCTEH, YroJI MEXK/ITy NPSIMBIMH,
YTOJI MEXY TPSIMOM M TUNIOCKOCTBIO, YTOJ
MEX/Y IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH JI0
IUTOCKOCTH, PACCTOSIHUEC MEXKITY IIPSIMBIMH,
paccTosHUE MEX]y TUIOCKOCTSIMU; YMEHHUE
UCTOJIB30BaTh MPU PEIICHUH 33124 H3yYCHHBIC
(aKThl ¥ TCOPEMBI INITAHUMETPUU; YMCHHE
OLIEHMBATh Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO
MUpa;

P 10. YmeHune onepupoBaTh MOHITHIMH:
MHOT'OTPaHHHUK, CEYeHIe MHOTOTPaHHHUKA, KYO,
napaJuiesienumne/, npu3Ma, nupamuza, purypa u
MOBEPXHOCTH BPAICHUS, IJIHHIP, KOHYC, 11ap,
chepa, ceueHust GUryphl BpaeHus, MI0CKOCTb,
Kacaromiasicst chepsbl, HMINHIPA, KOHYCa,
IUTOINAb TOBEPXHOCTH TTHPAMHU/IBI, IIPU3MBIL,
KOHYca, HWJIMHJPA, IUIoLa b chepbl, 00beM
Ky0a, IPsAMOYTOJIbHOTO MapalIeyCIUIIe/Ia,
MUPaMUJIBL, TPU3MBIL, IWIHHIPA, KOHYyCa, IIapa;
YMEHHUE H300pakaTh MHOTOTPAHHUKH H
MOBEPXHOCTH BPALICHUS, X CEYCHHS OT PYKH, C
MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHHE PacIiO3HABATh
CUMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacno3HaBaTh MPAaBUIIbHBIE MHOTOTPAHHUKH;
P 11. VYmMmeHune onepupoBaTh MOHITHIMH:
JIBIDKEHHE B IPOCTPAHCTBE, NOA00HBIE (UTypsI
B IIPOCTPAHCTBE; UCIIOJIb30BATh OTHOIICHHE
IUIoNIaAeH OBEpXHOCTEW M 00HEMOB TTOTO0OHBIX
(Guryp npu perieHun 3aaag;




HCCKOJIbKHUX n}oz[eﬁ; y4aCcTBOBaTh B

TPYIIOBBIX hopmax paboTHI
(obcyxaeHus, o0MeH MHCHHIA,
"MO3roBele  IITYpMBI' W HHBIE),

BBIMIOJIHATH CBOKO 4acTh pPabOTBI U
KOOpJIMHUPOBAaTh CBOM  JIEHCTBUS C
JIpYTUMU YJeHaMH KOMaH[bl, OIICHUBAThH
KaueCcTBO CBOEr0 BKJIaJa B OOIIMIA
MIPOAYKT o KPUTEPHSIM,
c(hopMyITHPOBaHHBIM YYaCTHHKaMU
B3aUMOIEUCTBHS.

MP 03. CdopMupoBaHOCTD
PETYISATHBHBIX YHUBEPCAIBHBIX YIeOHBIX
TIEHCTBHIL: CaMOOPraHu3alusA:
COCTaBIISITh IUIAH, AJITOPUTM PEIECHUs
3aJaud, BBIOMPATh CIOCOO pEIICHHS C
Y4eTOM  HMEIOLIUXCS  PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHpPOBaTb M  KOPPEKTUPOBATH
BApUAHTbl PELIEHUH € Y4YEeTOM HOBOM
HHPOPMALINU; CAMOKOHTPOJIb: BIIAJETh
HaBBIKAMHU [TO3HABATEIBHON pediexcun
KaK OCO3HAHHUS COBEPIIACMBIX NEHCTBHI
U MBICIHTENBHBIX  TIPOLECCOB, HX
pe3yIBTATOB, BJIAJIETH criocobamu
CaMOTIPOBEPKH, CAMOKOHTPOJIS Mpoliecca
U pe3yJbTara penieHus MaTeMaTHIeCcKOn
3a1a4U; NpEeABUACTD TPYAHOCTH,
KOTOpBIE  MOIYT  BO3HHKHYTH  IIpH
pemeHI/m 3aJa41, BHOCUTH KOppeKTI/IBLI B
NeITEIbHOCTh HAa  OCHOBE  HOBBIX
00CTOSITENILCTB, JAHHBIX, HaHJCHHBIX
OmMOOK, BBIABICHHBIX  TPYAHOCTEH;
OIICHUBATh COOTBETCTBHC pe3yibTaTa
LENA U YCIOBUAM, OOBICHATH MPUYUHBI

JIOCTHKEHUS i HEJIOCTIKCHUS
pEe3yIBTaTOB AEATEIBHOCTH, HAaXOJUThH
OmuoKy, JlaBaTh OLICHKY

PUOOPETEHHOMY OIIBITY.

IIP 12. YMeHHE BEIYHCIATH TEOMETPUICCKUE
BEIMYHHBI (JUTHHA, YTOJI, TUIOIIA b, 00bEM,
IJI0LIa/ib MOBEPXHOCTHU), UCTIONb3YsI U3yUEHHbIE
(hOpMYIIBI 1 METOJIBI;

IIP 13. VYmMeHue onepupoBaTh NOHATHIMHU:
MPSIMOYTOJIbHASL CHCTEMa KOOPAMHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATEI
BEKTOPa, CKAJISIPHOE MPOU3BENIEHUE, YOI
MeXTy BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA Ha YMCIIO; HAXOAUTH C
MTOMOIIIBIO U3YYEHHBIX (POPMYIT KOOPANHATEHI
CepeIHBI OTPE3Ka, PACCTOSIHUE MEXIY ABYMS
TOYKaMU;

P 14. YMmeHue BBIOMPATH MOIXO IS
M3YYCHHBIN METOJ IS PCIICHHS 3aa4H,
pacro3HaBaTh MaTEMaTHYCCKUE (PAKTHI U
MaTEMAaTUYCCKUE MOJICTH B IPUPOIHBIX U
OOIIECTBEHHBIX SABJICHUAX, B UCKYCCTBE; YMCHUE
MIPUBOJUTH MPUMEPHI MATEMATHYCCKIX
OTKPBITHI POCCUACKON U MUPOBOU
MaTeMaTH4eCKON HayKH.




. CTPYKTYPA U COJAEPKAHUE YUYEBHOW JUCIUILINHBI «MATEMATHKA»

2.1 O0beM y4eOHOM TUCHUILUIMHBI U BUAbI Y4eOHO# padoThI

Bun yueOHo# padoThI O0bem B yacax

O0bem o0pa3zoBaTeIbHOM MPOrpaMMbl Y4eOHOM TUCHMIIIHHBI 340
BT. 4.:

1. OcHoBHOe conep:xanue 300
BT. U..

TEOPETHUECKOe 00yUeHne 224
IPAKTUYECKHUE 3aHITHS 76
2. IIpogeccHoHAIBLHO-OPHEHTHPOBAHHOE COlCPIKAHUE 34

(conep:xaHue NPUKJIATHOTO0 MOIYJIA)

BT. U..
TEOPETHUECKOE 00yUeHne 0
[IPAKTUYECKUE 3aHATUS 34

[IpomesxyTounas arrecranus B popMme SK3aMeHa 6
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2.2. TemaTn4ecKuii IVIaH U coJePKaAHHUE Y4eOHOM TN CHUIIIHHBI

HaumeHoBaHue Conep:xkanue y4ye0OHOro Mmarepuasa O0bem yacoB Dopmupy
pa3aesioB U TeM (ocHOBHOe U MPO(eCcCHOHATIBLHO-OPHUEHTUPOBAHHOE), Bcero | Ilpaktu | [Ipodeccrnona eMble
NPaKTHYeCKUEe 3aHATUSA YecKue JBHO- KOMIIETEH
3aHATHS | OPUEHTUPOBAH 107071
HOE
coJIepyKaHue
1 2 3 4 5 6
Pa3nea 1. [loBTOpeHne Kypca MATEeMaTHKH OCHOBHOM IIKOJIbI 24 12 8 OK 01,

Tema 1.1 Copep:xxaHue y4e0HOIro MmaTepuaJja 2 0 0 OK 02,
Hean U 3aaa4u | ba3oBble 3HaHMS U YMEHUS 110 MaTeMaTUKE B IPO(GECCUOHATLHON U B 2 OK 03,
MaTeMaTHKH NpPH | TOBCETHEBHOH e TETbHOCTH. OK 04,
OCBOEHHH OK 05,
CHenuaJbHOCTH OK 06,
Tema 1.2 Conepxanue yu4e0HOro MaTepuaJjia 4 2 2 OK 07,
Yucna u BbIYMCAeHUd. | [leficTBUS Hal MOJOXKUTEIbHBIMU M OTPHULATEIbHBIMU YHCIAMHU, 2 OK 08,
BoipaxeHus U | OOBIKHOBEHHBIMH M JICCATUYHBIMH JPOOSIMHU. OK 09,
npeodpazoBaHus K 1.1,

[IpakTHyeckoe 3anaTue Nel 2 2 2 1K' 1.3

Pemienne 3amay ¢ mnpuMeHeHHeM Jpo0eil, ypaBHeHWI,

HEPABEHCTB U OCHOBHBIX JelcTBHIl apuMeTUKH U aiaredpbl B

npogdeccuoHaIbLHOM AeATEeJbHOCTH CIennaInucTa no

KOMIIIOTEPHBIM CHCTEMaM
Tema 1.3. Coaepixkanue yueOHOro MaTepuajia 4 2 2
I'eomerpus Ha | Bujasl miockux Guryp m ux miomnaib 2
IJI0CKOCTH IpakTHyeckoe 3aHaTHE Ne2 2 2 2

Pemrenue 3a7a4 Ha HaXO0KAeHHE IUI0LIAAel B IPO(ecCHOHATBLHOM

AeATeJbHOCTH CIEeNHAINCTA N0 KOMIIBIOTEPHBIM CHCTEMAaM.
Tema 1.4 Coaep:xkanue yueOHOro MaTepuajia 4 2 2




11

IIpouenTHbIE [IpocTbie MpOLEHTHI, pa3Hble COCOO0Bl MX BBIYMCICHUS. CIIOKHBIC 2
BbIYUCJICHUS IIPOLICHTHI

IIpakTryeckoe 3ansaTueNe3 PacuéTt mokasareseil , BEIpaKeHHBIX 2 2 2

B MPOILIEHTAX, B NPO(eCcCHOHAIBLHOI 1eATeJIbHOCTH CIIelHaInucTa

0 KOMNBIOTEPHBIM CHCTEMaM
Tema 1.5 Copep:xxaHue y4e0HOIro MaTepuaJja 4 2 2
YpaBueHnus U | JluneiiHble, KBaJpaTHbIE, JpPOOHO-TUHEHHbIE YpaBHEHUS U 2
HepaBeHCTBa HEPAaBEHCTBA

IIpakTnyeckoe 3ansaTue Ned Pemenme 3agav ¢ nmpuMeHeHHEM 2 2 2

JIMHEHHBbIX, KBAJAPATHBIX, JAPOOHO-JIMHEHHBIX YPABHEHUH U

HEpPaBeHCTB B MPoQecCHOHATBLHON 1eSITeTbHOCTH CHEeNHATNCTA

10 KOMIILIOTEPHBIM CHCTEMAaM.
Tema 1.6 Copep:xxaHue y4e0HOIro MaTepuaJja 4 2 0
Cucrembl ypaBHeHuMil M | CriocoObl pelIeHUs CHCTEM JIMHEHHBIX ypaBHeHuil. I[loHsATHS: 2
HEPaBEeHCTB Marpuia 2x2 u 3x3, onpeaenutens Mmatpulbl. Meron [Naycca.

IIpakTnueckoe 3anaTHe NeS CucreMbl JHMHEHHBIX YPABHEHUH H 2 2

HEePaBEeHCTB.
BxoaHo# KOHTPOJIb Coaep:xkanue yueOHOro MaTepuajia 2 2 0

IIpakTuyeckoe 3ansitue Ne6 BoinosiHeHHe KOHTPOJILHOI padoThI 2 2

«Bpruucijienust 1 npeodpa3oBaHusA»

Paspnen 2 IlpsiMble M VIOCKOCTH B IPOCTPAHCTBE 18 6 2 OK 01,

Tema 2.1. Conep:xaHue y4eOHOro MaTepuaja 2 0 0 OK 02,
OcHOBHbBIE nousitus | [lpeamer crepeomerpun. OCHOBHBbIC TOHATHS (TOYKA, MpsMasi, 2 OK 03,
cTepeoMeTpHH. MJIOCKOCTh, TPOCTPaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. OK 04,
Pacnionoxenne npsamseix U | [lepecekaromuecs, mapajjielbHbIE W CKPEHIMBAIOUIUECS TMPSMEIE. OK 05,
IJTOCKOCTEH [Ipu3HAK M CBOWCTBO CKPEIIMBAIOIIMXCA MPAMBIX. OCHOBHEIE OK 06,

IPOCTPAHCTBEHHBIE (PUTYPBI. OK 07,
Tema 2.2. Conepkanue y4eGHOI0 MaTepuaia 4 0 0 OK 08,
IMapaneJbHOCTD [TapannensHble mnpsiMas U IulockocTh. Ompexnenenue. [lpusHak. 4 OK 09,
npsMbIX, mnpsiMoii u | CBoificTBa (c  joKasaTenbcTBOM). IlapamnenbHble  ILIOCKOCTH. IK 1.1,
ILIOCKOCTH, II0cKkocTel | Onpenencuue. Ipusnak. Caolictpa (¢ mokazarensctoM). Terpasap 1K 1.3

u ero yiemenThl. [lapajnenenunen u ero 3jieMeHTbl. CBOICTBA
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IIPOTUBOIIOJIOKHBIX TpaHEd U JAWAroHalc MapaulelIeNuIea.
IToctpoenue ceuenunil. Pemienue 3amay.

Tema 2.3. Coaepkanue yueOHOro MaTepuajia 6 2 0
IlepnieHAUKYIAPHOCTH [lepnienauKyIsIpHBIE MpsIMBbIE. [TapannensHble NpsIMBIE, 4
NPSAMBIX, IPAMOI 1 NepHeHANKYISIPHbIE K TIOCKOCTU. [Ipu3HaK mepneHAuKyIsIpHOCTH
IUIOCKOCTH, IUIOCKOCTeH | mpssMol W tuiockoctu. JlokazatenscTBo. IlepreHmukymnsip u

HAaKJIOHHA. [IepnieHquKyIspHBIC IIJIOCKOCTH. IIpusnak

NMepPNeHINKYJISIPHOCTH IJIOCKOCTeM. [[oka3zaTenbCcTBo.

PaccTosiHMs B IPOCTPaHCTBE

IIpakTnyeckoe 3aHATHE Ne7 Perrenue 3aaa4 1no 2 2

NEePNEeHINKYJISPHOCTH NPSMBbIX M IUIOCKOCTEN
Tema 2.4. Copep:xxaHue y4e0HOIro MmaTepuaJja 2 0 0
Teopema 0 Tpex | Teopema o Tpex mepneHauKysapax. /JlokazarenbcTBO. YTOJI MEXIY 2
nepneHauKyJIsIpax IPSIMOM U TNIOCKOCTBIO. YT0J MEXY MIIOCKOCTSIMU
Tema 2.5. Copep:xxaHue y4e0HOIr0 MaTepuaJja 4 4 2
MapanaeabHbie, IIpakTuyeckoe 3aHsaTue Ne8 Pemnenne reoMmeTrpuyeckux 3aaad B 2 2 2
nepneHaAnKyJIsapHbIe, npodeccuoHaJIbHOMN AeATeJIbHOCTH cnequajgmcra no
CKpelBawImecs KOMIbIOTEPHBIM CHCTEeMaM Ha B3aHMHOE PacHoJIOKeHHe
npamble.  IIpaMble H | 31eMeHTOB B mpocTpaHcTBe, HA MpuMepe yerpoiictea K
IJIOCKOCTH B | [IpakTyeckoe 3ansitue Ne9 BoinojiHeHHe KOHTPOJIbHOI padoThI 2 2
npocrpancrse. Pemenne | «[IpssMbl M IJIOCKOCTH B POCTPAHCTBE»
3aga4

Pasznen 3. KoopauHaThl H BEKTOPbI 12 4 2 OK 01,

Tema 3.1 Coaep:xkanue yueOHOro MaTepuajia 4 0 0 OK 02,
JlexkapToBbI JlexapToBBl KOOPAMHATEI B MPOCTpaHCTBE. IIpocreiimue 3amaun B 4 OK 03,
KOOPAUHATHI B KoopauHatax. Paccrosinne Meskay AByMsl TOUKAMH, KOOPAUHATHI OK 04,
NpOCTPaHCTBe. cepeMHbI 0TPe3Ka OK 05,
Paccrosinne mexny OK 06,
JABYMSl TOUKAMHU. OK 07,
Koopaunartsl cepeanHbl OK 08,

oTpe3ka
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Tema 3.2 Coaep:xkanue yueOHOro MaTepuajia 4 2 OK 09,
BekTopsl B | BekTopbsl B mpocrpancTrBe. CIIOKEHHE W BBIYUTAHUE BEKTOPOB. 2 K 1.1,
NPOCTPAHCTBE. YMHOX€HHE BeKTOopa Ha uucio. KowmmiaHapHble BEKTOpBI. K 1.3
Yroa mexny Bekropamu. | CkansipHoe Ipou3Be/ileHue BEeKTOpoB. PasznoxkeHnne BeKTopa Mo Tpem
CxansipHoe HEKOMIUIaHapHbIM BekTopaMm. KoopamHaTel BeKTOpa, CKaJIpHOE
NPOU3BEIeHUE BEKTOPOB | IIPOM3BE/IEHUE BEKTOPOB B KOOPAMHATAX, YTOJl MEXIY BEKTOPAMHU,

yroJl MEXIY NPSMOW U IIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMH.

YpaBHEHHE MIIOCKOCTHU. [ ' €OMETPUYECKHIT CMBICI ONPENETUTEIS 2X2

IIpakTnueckoe 3ansaTue Ne 10 BorumciieHue paccTossHUN U 2 2

IUIOIA/Iell HA MJIOCKOCTH B MPO(decCHOHATIBLHON JAesiTeJIbHOCTH

CHENHAJINCTA N0 KOMINBIOTEPHBIM CHCTEMaM
Tema 3.3 Copep:xxaHue y4e0HOIro MaTepuaJja 4 0
Koopaunatsl U | /lexapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPHI B MPOCTPAHCTBE.
BEKTOPbI. Pemenne | CrnoxxeHue u BHIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YUCIO.
3ajad4. Kommnnanapueie BekTopbl. CKalsipHOE IPOU3BEAECHUE BEKTOPOB.

PasnoxxeHne BekTOopa IO TPEeM HEKOMIUIAHAPHBIM BEKTOpaM.

[Ipocreiimme 3amaun B KoopauHatax. KoopamHaTel BekTOpa, 2

paccTosiHie MeXAy TOYKaMH, KOOPAWHATBI CEpPEeIUHBI OTpE3Ka,

CKaJISIPHOE IPOU3BEIECHUE BEKTOPOB B KOOpAMHATAX, YOI MEXAY

BEKTOPAMH, YTOJ MEXIy MNPSMOM M IUIOCKOCTBIO, Yrojl MEXAY

IJIOCKOCTSIMU

IIpakTnueckoe 3ansaTHe Nell BepinmosHeHHe KOHTPOJIbHOM 2

padoTbl «KoOpaMHATHI U BEKTOPbD)

Pa3nes 4. OcHoBbl TpuroHoMerpun. Tpuronomerpuieckue GyHKIMH 36 2 OK 01,

Tema 4.1 Copep:xxaHue y4e0HOIro MmaTepuaJja 2 0 OK 02,
Tpuronomerpuueckue Panuannas mepa yrna. [1oBOpoT TOUKM BOKpYI Hayajia KOOpJAUHAT. 2 OK 03,
$yHknun Ompenenenre cuHyca, KOCHHYCa, TAHIEHCA W KOTAHT€HCa. 3HAKH OK 04,
MPOU3BOJILHOIO  YIa, | CHHyca, KOCHHYCAa, TAaHI€HCa W KOTAHICHCA [0 YETBEPTSM. OK 05,
uucna. PagmanHasi W | 3aBHCHMOCT MEXAy CHHYCOM, KOCHHYCOM, TAaHTEHCOM | OK 06,
rpagycHasi Mepa yria KOTaHT€HCOM OJIHOTO M TOTO K€ yIJyla OK 07,
Tema 4.2 Conepskanue y4eGHOro MaTepuaia 2 0 OK 08,
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OcHoBHBIE Tpuronomerpuueckue ToxkzaecTBa. CHHYC, KOCHHYC, TaHI€HC H 2
TPUTOHOMETPUYeCKHUe KOTaHI'€HC YTJIOB O U - o.. DOpMyJIbl IpUBEICHUS
TOKAEeCTBA.
DopMyJibl NPUBEICHUS
Tema 4.3 Coaep:xkanue yueOHOro MaTepuajia 4 0
Cunyc, kocuHyc, Tanrenc | Cymma u pasHocth cuHycoB. CymMMa B pa3HOCTh KOCHHYCOB. CHUHYC
CYMMBI M Pa3sHOCTH JABYX | U KOCHUHYC [JBOMHOro yria. @opMyisl IIOJOBUHHOIO YIUIA. 4
yIJI0B [IpeoOpazoBanus CyMMbl TPUTOHOMETPUYECKUX (PYHKIHMH B
Cunyc u KOCHHYC | IDOU3BEACHUE M  IPOU3BEAECHHUA B  CcymMMy. BrlpaxeHue
ABOIHOIO yria. | TpUrOHOMETPUYECKUX (QYHKIMI 4epe3 TaHI'€HC IOJIOBUHHOTO
®opMyabl MOJOBHHHOIO | aprymMeHTa. lIpeoOpa3oBaHus MPOCTEHIIMX TPUTOHOMETPHUUECKUX
yria BBIPAXKEHUIN
Tema 4.4 Coaep:xkanue yueOHOro MaTepuajia 2 0
DyHKIUH, UX cBoiicTBa. | OONMacTh onpeneneHUs 1 MHOXXECTBO 3HaYeHUH QyHKIUNA. YETHOCTD, 2
Croco0b1 3alaHHUA | HEUETHOCTD, MEPUOANYHOCTD QyHKIMH. CriocoObl 3ajanus QyHKIUN
byHKumit
Tema 4.5 Coaep:xkanue yueOHOro MaTepuajia 4 0
Tpuronomerpuveckue Ob6nacth ONpeACIICHUS u MHOKECTBO 3HAYEHUI 4
(pyHkuum, UX CBOMCTBA M | TpUTOHOMETpUYECKUX  (QyHKIUHA.  YETHOCTH,  HEYETHOCTD,
rpa¢guku NepHOIUYHOCTb TPUroHoMeTpuuyeckux ¢(ynknmid. CpoiicTBa U

rpaduku QYHKIIUH y = COS X, y = Sin X, y = tg X, y = ctg X.
Tema 4.6 Coaep:xkanue yueOHOro MaTepuajia 4 2
IIpeoOpa3oBanue Ckatue u pacTsiKeHue TpaduKOB TPUTOHOMETPUUECKUX (DYHKITUH. 2
rpaguxos
TPUTOHOMETPHYECKHX IIpakTuyeckoe 3ansitue Nel2. IIpeoGpa3oBanue rTpaduKoB 2 2
byHkumit TPUTOHOMETPUYECKHUX (DYHKITHI
Tema 4.7 Copep:xxaHue y4e0HOIro MmaTepuaja 2 2
Onucanue IlpakTtnueckoe 3anaTue Nel3. Hcnmogab3oBaHWe CBOWMCTB 2 2
NPOU3BOACTBEHHBIX TPUTOHOMETPUYECKHX pyHKumi B npo¢eccuoHaNbLHOMN
NMPOLECCOB € MOMOWIBLIO | /IesiTE/ILHOCTH CIENHATINCTA M0 KOMILITEPHBIM cHCTeMaM
rpagpukoB PyHKIMA
Tema 4.8 Coaepxkanue yueOHOro MaTepuajia 2 0

OK 09,
IK 1.1,
K 1.3
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OopaTHble Ob6parHble TpuroHomerpudeckue GpyHkuuu. Mx cBoiicTa u rpaguku 2
TPUTOHOMETPUYeCKHUe
GyHKuun
Tema 4.9 Copep:xxaHue y4e0HOIro MmaTepuaJja 6 0
Tpuronomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHUE tg X = a, ctg 4
YPABHEHHA U X = a. PemieHne TPpUroHOMeTpHYeCKHX YPaBHEHUH OCHOBHBIX
HepaBeHCTBA THIIOB: IPOCTENIINE TPUTOHOMETPUUECKHE YPABHEHUS, CBOASALINECS
K KBaJpaTHBbIM, pelIaeMble pa3jOoKEHHEM Ha MHOXKUTENH,
OJIHOPOJHBIE.
IIpocreliniie TPUrOHOMETPUYECKHNE HEPABEHCTBA
IIpakTyeckoe 3ansaTHe Nel4 PemeHue TPHrOHOMETPHYECKHMX 2
YPABHEHUI U HEPABEHCTB
Tema 4.10 Coaepixkanue yueOHOro MaTepuajia 2 0
Cucrembl CucreMsl IpOoCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUM 2
TPUTOHOMETPHYECKUX
YpaBHEeHUH
Tema 4.11 Copep:xxaHue y4e0HOIro MmaTepuaJja 6 0
OcHoBBI [IpeoOpa3oBanne TPUTOHOMETPUYECKUX BhIpakeHH. Pemenune 4
TPUTOHOMETPHUH. TPUTOHOMETPUYECKUX YPABHEHHI U HEPABEHCTB B TOM 4HcCJIe C
Tpuronomerpuuyeckue HCI0JIb30BAHUEM CBOMCTB QYHKIUIA.
Gynkuun. Pemenue | Ilpakrtuueckoe 3ansitue Nel5 BeimosHeHHe KOHTPOJIbHOIM 2
3ajga4. padoTsI no TEME «OCcHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckue GyHKuum».
Pa3nen 5. KommiekcHble uync/ia 10 0 OK 01,
Tema 5.1 Copep:xxaHue y4e0HOIro MmaTepuaja 4 0 OK 02,
KommniexkcHble ynciaa [TonsTne xomruiekcHoro ymncia. ConpspkeHHbIE KOMIUIEKCHBIE YHCIIa, 4 OK 03,
MOAYJIb W apryMEHT KOMIUIEKCHOro umcina. @Dopma 3amucu OK 04,
KOMIUIEKCHOTO 4Hcia (TeoMeTpudeckas, TPUTOHOMETpUYecKas, OK 05,
anreOpandeckas). ApuMeTHuecKue IeicTBHS ¢ KOMILIEKCHBIMH OK 06,
YHCJIAMH OK 07,
Tema 5.2 Cozep:kanne y4eGHOro MaTepuaia 6 0 OK 08
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IIpumenenune Bbino/iHeHHe PacyeToB € MOMOUIBI0 KOMILIEKCHBIX 4Hce. 4
KOMILIEKCHBIX YK cel [TprMepbI HCTIOTBL30BaHHST KOMIUIEKCHBIX YMCETT
IIpakTnyeckoe 3anaTHe Nel6 BbinojHeHHe KOHTPOJIBLHOM 2 2
padoTthl o TeMe «KomIuiekcHbIe YHCIa»
Pa3nea 6. [Ipon3BogHas QyHKIUH, ee IPHMEHEHHE 42 10 4 OK 01,
Tema 6.1 Copep:xxaHue y4e0HOIro MmaTepuaJja 4 0 0 OK 02,
IousTHe nPoOU3BOAHOIN. | OnpeneneHue YUCIOBOW MOCIENOBATENLHOCTH M CIIOCOOBI €€ 4 OK 03,
@®opmyianl W npaBumia | 3ananus. CBoHCTBA YUCIOBLIX NOCIeA0BaTeNbHOCTEN. OnpeeneHue OK 04,
nuddepeHumpoBaHus npezena IOCJIEI0BATEIbHOCTH. Berurcienne npeIesion OK 05,
nocienoBarenbHoctei.  Ilpemen (QyHKIMM Ha OECKOHEYHOCTH. OK 06,
Ilpenen  ¢ynkuuu B Touke. IlpupaineHue aprymeHra. OK 07,
INpupamenne ¢ynkuuu. 3agauu, OPHBOASIIME K HOHATHIO OK 08,
npou3BoaHoi. OnpenencHue Mpou3BOAHON. AJITOPUTM OTHICKAHUS OK 09,
IPOM3BOIHON K 1.1,
Tema 6.2 Conepkanue y4eGHOI0 MaTepuaia 4 2 0 IIK 1.3
IIpousBoansie  cymmbl, | Dopmynsl auddepenunposanus. [Ipasuna nuddepeHmpoBaHus 2
pa3HoCcTH npousBeaeHus, | [Ipakruyeckoe 3ansaTue Nel7 BblumcieHue NPOM3BOIAHOM IO 2 2
YacTHOIO (opmyaam 1udpepennupoBanus
Tema 6.3 Copep:xxaHue y4e0HOIro MmaTepuaja 4 2 0
IIponsBoanbIe Omnpenenenue CIIOKHOM byHKIMN. [IpousBonHas 2
TPUTOHOMETPHYECKHUX TPUTOHOMETPHUYECKUX (DYHKIIUH.
¢ynxkumii. Ilpoussonanas | [Ipakrudyeckoe 3ansitue Nel8 Bolumciaenne NPOM3BOIHOIM 2 2
CJIOKHOM (PYHKIMHU CJIOKHOM (DYHKIMHU
Tema 6.4 Copep:xxaHue y4e0HOIro MmaTepuaJja 2 0 0
IHousTue [lonartue HempepbiBHOW  ¢yHKuMHU. CBOWCTBAa  HENpEpHIBHON 2
0 HenpepbIBHOCTH byHKINH. CBs13b MEXY HETPEPBIBHOCTHIO u
pynkumnn. T epeHIMpPyeMOCThI0 (PYHKIIMM B TOYKE. AJTOPUTM pELICHHUS
MeToa HHTEpPBAJIOB HEPaBEHCTB METOJIOM MHTEPBAJIOB
Tema 6.5 Conepxanue yueOHOro Marepuaja 2 0 0
I'eomeTpuuecknii cMpica | 'eomeTpruyecknii CMBICI MNPOU3BOAHOM (PYHKIMH — YIJIOBOH 2

NPOM3BOAHON (PYHKIUH

KO3 ppHULIHEHT
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KacaTeJIbHOU K TpaduKy QyHKIIMH B TOUKE. Y paBHEHUE KacaTelIbHOU
K rpapuky GyHKOUH. AJTOPUTM  COCTABJICHUS  ypaBHEHHS
KacaTeJabHOH K rpaduky ¢pyHkuuu y=f(x)

Tema 6.6 Copep:xxaHue y4e0HOIro MmaTepuaJja 4

Du3uYecKu cMbICa | Ou3nueckuil (MEXaHUYECKU) CMBICI MPOU3BOJAHONW — MTHOBEHHAs 2

NPOM3BOHOM B | CKOPOCTh B MOMEHT BpeMeHHU t: v =S’ (t)

npogeccnoHaIbHbIX IIpakTyeckoe 3anaTue Nel9 Pemenue 3amau Ha pusnyeckui 2

3ajavax CMBIC]I TPOM3BOAHOM B MNPOQecCHOHAJIBHON IeATeJbHOCTH
CHENUATNCTA 0 KOMIIBIOTEPHBIM CHCTEMaM

Tema 6.7 Copep:xxaHue y4e0HOIro MmaTepuaja 4

MoHOTOHHOCTH BospacTanue u yObiBaHUE (QYHKIIMH, COOTBETCTBUE BO3PACTAHUS U 4

bynxuun. Touxu | yObiBaHuS (YHKUMHU 3HAKY HPOM3BONHOW. [IoHATHE MPOM3BOIHON

JIKCTpeMyMa BBICIIETO MOpPSJIKA, COOTBETCTBUE 3HAKA BTOPOM MPOU3BOJHOU
BBIITYKJIOCTH (BOTHYTOCTH) (YHKUMM Ha OTpe3ke. 3agadyd Ha
MakCUMyM H MHUHUMYM. [loHATHE acHUMMOTOTHL, CHOCOOBI UX
onpeeseHusl. AJTOPUTM HCCIe0BAHUA (DYHKIIUM U MOCTPOCHUS
ee rpaduka ¢ NOMOWBLI0 MNPOU3BOAHONH. J[poOHO-MMHEITHAS
byHKIHISA

Tema 6.8 Copep:xxaHue y4e0HOIro MmaTepuaJja 4

Hccaenopanue ¢pynkuui | UccienoBanne (yHKIMM HAa MOHOTOHHOCTb U TOCTPOCHHUE 4

U nocrpoenue rpa¢ukos | rpadmKoB.

Tema 6.9 Hanboabmee n | Cogep:kanue yue0HOro MaTepuajia 4

HauMeHbIIee 3Ha4YeHHMs | HaxoxaeHue HauOoNbLIEro W HAMMEHBIIEro 3HAYEHUN (YHKIIHM, 4

bynxuun NOCTPOCHHEe TIpPa@UKOB MHOIOYIECHOB ¢ HCIOJb30BAHHEM
anmapara MaTeMaTH4ecKOro aHaJIu3a

Tema 6.10 Coaep:xkanue yueOHOro MaTepuajia 6

Haxo:xxknenue Haumenbiee u HauboJIb1Iee 3HaAYeHUEe (PYHKIMH HA OTPe3Ke 4

ONTHMAJILHOI'0 [IpakTnueckoe 3anaTHe Ne20) BprumciieHue HaumOoJbLIEIO U 2

pe3yjbTara ¢ NOMOWIBIO | HayMeHbIIero 3HaveHuin  (QyHxkuuu B npodeccnoHaIbHOI

MPOM3BOIHOMI B | 1eITeJIbHOCTH CIIeMAJTNUCTa 10 KOMIILIOTEPHBIM CHCTEMaM

NPAKTHYEeCKHUX 3a1a4ax

Tema 6.11 Copep:xxaHue y4e0HOIro MmaTepuaja 4
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IpousBoanasi ¢pynknun, | Dopmynsl u mnpaBwia auddepeniuponanus. MccnenoBanue 2
ee npuMeHeHue. | QyHKIMN ¢ mOMOIIbIO NMpou3BoAHON. Hanbonbiee 1 HauMeHblIee
Pemenne 3agau. 3Ha4YeHUs QYHKIUU
IIpakTnueckoe 3aHsaTHe Ne2l BpinosiHeHHMe KOHTPOJIbHOM 2
pa6oTsl o Teme « IlpousBoanasi pyHKumMu, ee NpUMEHEHHE)

Paznesn 7. MHOrOrpaHHMKHU M TeJia BpalleHHU sl 44 4 OK 01,
Tema 7.1 Coaepkanue yueOHOro MaTepuajia 2 0 OK 02,
Bepummnel, pedpa, rpanu | [TonsTiue MHOrorpaHHuka. Ero aneMeHThI: BepLInHbI, pedpa, TpaHH. 2 OK 03,
MHOTOIPAHHUKA Jmnaronanps. Ceuenue. Bolnykiible M HEBBITYKJIbIE MHOIOIPaHHUKH OK 04,
Tema 7.2 Cogepskanue y4eOHOT0 MaTepHaja 2 0 OK 05,
Mpusma, ee | [Tonstne npu3Mbl. Ee OCHOBaHHMS M OOKOBBIE TpaHH. BbicoTa 2 OK 06,
COCTaBJIAIOIHNE, npusMsl. IIpsMas v HaknonHas npusma. [IpaBuibHas npusma. Ee OK 07,
ceuenne. Ilpsmas  u | ceucHHe OK 08,
NpaBUJILHASA NPH3MBI OK 09,
Tema 7.3 Cojep:kanne yueGHOT0 MaTepHaa 2 0 IK 1.1,
HMapannenenunen, kyo. | [lapamnenenumnesn, cBoiicTBa NPSAMOYTOJILHOTO TMapaljlelenuIesa, 2 IK 1.3
Ceuenue Ky0a, | ky0. Ceuenne Ky0a, mapauienenumneaa
napaJjJjeJenuinena
Tema 7.4 Copep:xxaHue y4e0HOIro MmaTepuaJja 2 0
Iupamuna, ee | [lupamuna u ee anemeHThl. Ceuenue nupamuisl. llpaBunpHas 2
COCTaBJIAIOLINE, nupamMuja. YcedeHHasi mupaMuaa
ceyenue. IIpaBunbHas
nupamMmuaa. YcedeHHas
nupamMmjaa
Tema 7.5 Copep:xxaHue y4e0HOIro MmaTepuaja 2 0
BoxoBasn " nojHas | [Tnomans 60KOBOW U MOTHON MOBEPXHOCTHU MPU3MBI, ITHPAMUIBI 2
NOBEPXHOCTh  NPHU3MBI,
NUPAMH/IbI
Tema 7.6 Copep:xxaHue y4e0HOIro MaTepuaJja 4 0
Cummerpusi B KyOe, | CHMMeTpUST OTHOCHUTEJIbHO TOYKH, TMPSAMOH, TJIOCKOCTH. 4
napaJjJjeJjenumnesne, Cummetpus B KyOe, mapasuienenurnene, npu3Me, TupaMmue

Nnpu3Me, NUPaMHe




19

Tema 7.7 Coaep:xkanue yueOHOro MaTepuajia 4
IIpumepsr cummerpuii B | CUMMETpHS B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY 2
npogeccnu IIpakTnueckoe 3ansaTue Ne22 PemieHne reoMeTpu4ecKux 3aaayd 2
Ha HaXOKIeHUe CHMMETPHH B npogeccuoHaNbHOMN
JAeATEJHLHOCTH CHEeNHAJINCTA N0 KOMINBIOTEPHbIM CHCTEMA
Tema 7.8 Copep:xxaHue y4e0HOIro MmaTepuaJja 2
IIpaBuiabHBIE [TonsiTne mnpaBWIBHOTO MHOrorpaHHuka. CBOHCTBa NpPaBUIIBHBIX 2
MHOTOTPAHHUKH, HUX | MHOTOTPAHHUKOB
CBONCTBA
Tema 7.9 Copep:xxaHue y4e0HOIro MmaTepuaja 2
ununap, ero | [{umuaap u ero anementsl. CedeHue HWIMHIpa (MapauiebHOE 2
cocTaBJIfIoLINe. OCHOBaHUIO U ocH). Pa3zBepTka muimHapa
CeueHue NUWJIHHAPA
Tema 7.10 Coaepxkanue yueOHOro MaTepuajia 4
Konyec, ero | Konyc um ero osnementol. CedeHme KoHyca (mapaJlieibHoe 4
COCTaBJIAIOLINE. OCHOBAHMI0O W TIPOXOAsilee dYepe3 BepIIMHY), KOHHYECKHe
CeuyeHue KOHYyca ceuyenmsi. PazpepTka KoHyca
Tema 7.11 Coaepxkanue yueOHOro MaTepuajia 2
YceyeHHBIH KOHYC. | YceueHHblii koHyc. Ero oOpasyromas u BwicoTa. CeueHue 2
Ceuenue YCE€YEHHOI'0 | YCEUEeHHOT0 KOHYyca
KOHYca
Tema 7.12 Coaepixkanue yueOHOro MaTepuajia 2
IMap wu cdepa, wux |Illap u chepa. B3aumuoe pacmnonoxxkenne cdepbl U IUIOCKOCTH. 2
ceYeHM s Ceuenue mapa, cepsl
Tema 7.13 Copep:xxaHue y4e0HOIro MaTepuaJja 2
IlonssTne 00 oObeme | [lonstue 00 oObeme Tema. OO0beM Kyba W TPSIMOYTOJIHLHOTO 2
TeJia. OTHowmenne | mapawtenenumnena. OObeM mnpu3mMbl W nuiauHApa. OTHOIICHHE
00beMOB IOAO0OHBIX TeJI | 00beMOB MOAOOHBIX Teld. ['eoMeTpruUecKuii CMBICH ONpeaenuTens 3-
ro MopsJIKa
Tema 7.14 Copep:xxaHue y4e0HOIro MaTepuaJja 2
O0bembr u  miaomanu | O0bemMbl THUpamMuabl U KoHyca. OOwvem mapa. Iliomanu 2

MOBEPXHOCTE TeJl

MOBEPXHOCTEH TeJl
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Tema 7.15 Coaep:xkanue yueOHOro MaTepuajia 2 0
KomOunanun KoMOuHammu reoMeTpruaeckux e 2
MHOTOTPAHHUKOB U Tell
BpallleHHus
Tema 7.16 Coaep:xkanue yueOHOro MaTepuajia 4 2
I'eomeTpuueckue Hcnonp3oBaHne KOMOWHAIIMI MHOTOTPAHHUKOB M TEJT BPAIICHHS 2
KOMOMHALMH Ha | [IpakTndeckoe 3anaTue Ne23 Wcecmosb30BaHMe KOMOWHAIMMA 2 2
NpaKTHKe MHOTOTPAHHUKOB M TeJ BpalleHHsi B MpogeccHOHATILHON
AeATEJBLHOCTH CIIENUANCTA N0 KOMNBIOTEPHBIM CHCTEMaM
Tema 7.17 Copep:xxaHue y4e0HOIro MmaTepuaja 4 0
MmuororpanHuk M Teja | O0beMbl U IUIOHIAJM TOBEPXHOCTH MHOTOIPAaHHUKOB U  Tel 2
BpallleHUs. Pemenne | Bpamenus
3ajaadv. IIpakTnueckoe 3ansaTHe Ne24 BpinojgHeHHWe  KOHTPOJIbHOM 2
pad6oThl Mo TeMe « MHOTOrpaHHUKH M TeJla BPallleHUsD)
Paznen 8. IlepBooOpasHast pyHKuMM, ee NPpUMEHEHHE 20 2 OK 01,
Tema 8.1 Coaep:xkanue yueOHOro MaTepuajia 4 0 OK 02,
ITepBooOpasHas 3aaya O BOCCTAHOBJEHUM 3aKOHA JBWIKEHUS IO M3BECTHOM 4 OK 03,
bynxuun. IIpaBunaa | ckopoctu. Ilonarue unTerpupoBanus. O3HaAKOMIIEHUE C MOHATHEM OK 04,
HAXOKIEHHSI MHTErpaia u neppoodpasnoii ausa Gynkuuu y=f(x). Pemenue 3agay OK 05,
epBo0dpPa3HbIX Ha CBA3b NEPBOOOPAa3HOli W ee NPOM3BOMHON, BHLIYHCIIEHHE OK 06,
nepBoooOpasHoi st AaHHON (ynmkuum. Tabmuna dopmyn s OK 07,
HAXOXJCHUSA TepBooOpa3HbIX. V3ydeHue mpaBuiia BBIYUCICHUS OK 08,
TIepBOOOPA3HOI OK 09,
Tema 8.2 Coaepskanue y4eOHOT0 MaTepHajia 4 0 IK 1.1,
ITnomans 3ajauy, NPUBOASIINE K IOHSTHUIO ONPEAEIEHHOIO HMHTErpaja — O 4 1K 1.3
KPHUBOJIMHEHOMI BBIYMCIICHUM IUIOLIAAU KPUBOJIUHENHOMN Tpaneluuu, O epeMelicHUN
Tpaneumnu. ®opmy.aa | Touku. [lonsitue onpeneéHHoro nuurerpana. I'eomerpuyeckuii u
Herorona — Jleitonnna (pusuyeckuii CMBICI OINpPeNeIeHHOr0 HHTerpajga. dopmy.a
Herorona— Jleiionuna
Tema 8.3 Copep:xxaHue y4e0HOIro MaTepuaJja 2 0
Heonpenejenuslii u [ToHsATHE HEOIIPENEIEHHOIO HHTErpajla 2
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onpeaeJeHHbI|
HHTErpaJjbl
Tema 8.4 Coaepkanue yueOHOro MaTepuajia 2 0 0
IHonsitue 00 ['eomeTpuyeckuii CMBICT OMIPEACICHHOTO UHTETpaja 2
onpeaeaeHHOM
HHTerpaje Kak
101 AIN
KPHUBOJIMHENHOM
Tpaneuun
Tema 8.5 Copep:xxaHue y4e0HOIro MaTepuaJja 4 2 2
OmnpeneneHHblit I'eomerprueckuii cmbIci ompenencHHoro wuHrerpaiza. dopmyia 2
HHTErpaja B JKM3HHU HrroTona - JleiOuuiia.
IIpakTnyeckoe 3ansaTue Ne25 PemreHue 3a1a4 HA NMPUMEHEHHeE 2 2 2
HHTerpaJja ajs BbluncIeHns (PU3nYecKUX BeJIUYMH U IUI0IIA/iei
B NpodecCHOHATbHOH  JeSiTeJIbHOCTH  CHeNUaJIucTa 1o
KOMIIBIOTEPHBIM CHCTEMAM
Tema 8.6 Copep:xxaHue y4e0HOIro MmaTepuaJja 4 2 0
IlepBooOpa3nas [lepBooOpa3znas ¢ynkuuu. [IpaBuna HaxoXXAeHUs MEPBOOOPA3HBIX. 2
byHkuum, ee | Ee npumMeHeHue
npuMmenenne. Pemenne | [Ipakruveckoe 3ansaTHe Ne26 BbinmosiHeHHe — KOHTPOJILHO# 2 2
3aaad4. padoTsl o Teme « IlepBoodpa3Hasi GyHKIUH, ee MPUMEHEHHE»
Pa3znen 9. Crenenn u kopuu. CrenenHas GQyHKIust 18 8 0 OK 01,
Tema 9.1 Copep:xxaHue y4e0HOIro MaTepuaJja 4 0 0 OK 02,
CrenenHasi pyHkums, ee | [IoHATHE KOpHS N-O CTENMEHH W3 JCHCTBUTEIBHOTO YHCIIA. 4 OK 03,
CBOiiCTBa ®yuxuun y = VX ux cBoiicra u rpaduxn. CBoiicTBa KOpHS n-oif OK 04,
CTENEHH OK 05,
Tema 9.2 Copep:xxaHue y4e0HOIro MmaTepuaja 2 2 0 OK 07
IIpeoOpa3zoBanue IIpakTH4eckoe 3aHATHE No27 IIpeoOpa3zoBanue 2 2
BBIPA’KEHUH € KOPHAMM | HPPANMOHAIbHBIX BbIPaKeHUMH
n-0il CTeNneHu
Tema 9.3 Copep:xxaHue y4e0HOIro MaTepuaJja 2 0 0
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CpoiictBa creneHu c | [lonsTe cremeHM ¢ JIOOBIM  PAallMOHATIBHBIM  IOKAa3aTeNEM. 2
PalMOHAJIbHBIM u | CreneHHble PyHKIUH, UX CBOWCTBA U rpaduKu
el CTBUTEIbLHBIM
NMOKA3aTeJIAMHU
Tema 9.4 Coaep:xkanue yueOHOro MaTepuajia 6 4 0
Pemenue PaBHOCHUIIBHOCTh HMppalMOHAIBHBIX YpPaBHEHUHM M HEPABEHCTB. 2
HPPALHOHATBHBIX MeTo1bl UX pELICHHUSL.
YPaBHEHHIH " | [IpakTuyeckoe 3aHsitue Ne28 Pemenne uppanuoHAIbHBIX 2 2
HEPaBeHCTB YPaBHeHMI
IIpakTuyeckoe 3ansitue Ne29 PelieHune HPpPaUMOHAIBHBIX 2 2
HEpaBeHCTB
Tema 9.5 Coaep:xkanue yueOHOro MaTepuajia 4 2 0
Crenmenn u  kopHH. | OnpeneneHue creneHHon GyHKuH. Mcronp3oBaHue ee CBONCTB MpH 2
Crenennasi pyHkuus peLICHUN YPaBHEHUN U HEPABEHCTB
IIpakTuyeckoe 3ansaTue Ne3(0 BpinosiHeHHe KOHTPOJILHOI 2 2
padoTsl o TeMe « Ctenenn u KopHU. CTeneHHas PYHKIHD)
Paszpnen 10. ITokasaTeabHas pyHKIUA 18 10 0 OK 01,
Tema 10.1 Coaepixkanue yueOHOro MaTepuajia 4 2 0 OK 02,
IHoka3aTenbHast CreneHb C MOPOU3BOJBHBIM  JICUCTBUTEJIBHBIM  MOKA3aTEJIEM. 2 OK 03,
(pynkuus, ee cBoiicTBa Omnpenenenue moka3aTeabHONH (YHKIHH, €€ CBOMCTBa U Tpaduk. OK 04,
3HAKOMCTBO C IMPHMEHEHHEM IOKa3aTelbHOM (pyHKnuu. Pemenme OK 05,
MOKA3aTeJbHBIX YPABHEHUH (PYHKIHOHAILHO-rPAPUIECKUM OK 07
MeTOoA0M
IIpakTuyeckoe 3ansitue Ne3l PemieHne mnoka3zaTebHBIX 2 2
YPaBHEeHHUil
Tema 10.2 Copep:xxaHue y4e0HOIro MmaTepuaja 6 4 0
Pemenue Pemienne moka3aTenbHBIX YPaBHEHHHM METOJOM ypaBHUBAHUS 2
NnoKa3aTreJbHbIX roKa3areliei, METOJIOM BBEICHUA HOBOH MIEPEMEHHOI,
ypaBHeHM U | (yHKIMOHATBHO-TpapUUECKUM METOJI0M. Perienne mokazaresbHbIX
HepaBeHCTB HEPABEHCTB
IIpakTnyeckoe 3ansitue Ne 32 Pemenue mnoka3aTeJbHBIX 2 2

YPaBHEHUI pa3HbIMH CIIOCO0AMU
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IIpakTnyeckoe 3ansitue Ne 33 Pemenue mnoka3aTeJbHBIX 2 2

HEPaBEHCTB
Tema 10.3 Coaepkanue yueOHOro MaTepuajia 4 2 0
Cucremsbl Penienue cucrem nokasaTeabHbIX YPaBHEHUM 2
NMOKa3aTeJbHBIX IIpakTyeckoe 3anaTne Ne 34 Pemienne cucrem nokasareJbHbIX 2 2
YpPaBHeHMit YpPaBHeHMii
Tema 10.4 Copep:xxaHue y4e0HOIro MaTepuaJja 4 2 0
Pemenue 3aj1a4. | PemieHne 1MoOKa3aTenbHBIX YPaBHEHUHW METOJOM ypaBHUBAHUS 2
IToxa3aTenbHas MoKa3aTeyiell U METOJIOM BBEICHUS HOBOM IepeMeHHOU. Pemienue
(ynkuus II0KAa3aTeIbHBIX HEPABEHCTB

IIpakTuyeckoe 3ansaTue Ne 35 BplnmojiHeHHMe KOHTPOJILHOM 2 2

padorsl o Teme «Iloka3zaTeabHasi QyHKIUSI»

Pasznea 11. Jlorapudmpl. Jlorapudpmmuyeckasi GyHkuus 30 14 2 OK 01,

Tema 11.1 Coaepxkanue yueOHOro MaTepuajia 2 0 0 OK 02,
Jlorapugm yucaa. | Jlorapudwm yucna. JlecaTuyHplii U HATYpaJIbHBIN JO0rapudmsl, 2 OK 03,
JecATHYHBII v | 9ucio e OK 04,
HATYypAaJbHbI OK 05,
Jorapugmsl, YUCJIO e OK 07
Tema 11.2 Copep:xxaHue y4e0HOIro MmaTepuaJja 6 4 0
CpoiicrBa Jorapugmos. | CpoiictBa sorapudmoB. Oneparus JorapupMUPOBaHHUS. 2
Onepanust IIpakTnyeckoe 3ansitue Ne 36 Pemenume mnpumepoB 1o 2 2
JIOFapH(])MHPOBaHHﬂ omnpeaegaeHu1o norapm[)MOB )/ | mo OCHOBHOMY

JIOrapu(PMHUYECKOMY TOKAECTBY

IIpakTuyeckoe 3ansiTue Ne 37 PelieHue npuMepoB Mo CBOicTBaM 2 2

Jorapupmos
Tema 11.3 Copep:xxaHue y4e0HOIro MaTepuaJja 4 2 0
Jlorapudgmuueckas Jlorapudmuueckasi QyHKIUS U €€ CBOHCTBA 2
(yHKums, ee CBOMCTBA Ipakruueckoe 3ansitue Ne 38 Tlocrpoenme rpadukoB 2 2

Jorapupmuyecko pyHKIUH
Tema 11.4 Copep:xxaHue y4e0HOIro MmaTepuaja 6 4 0
Pemenue [lonarue norapupmMUUEcKOro ypaBHEHHs. TpH OCHOBHBIX METOa 2
Jorapupmuyeckux pelieHust  JIorapuMHUYECKMX  ypaBHEHMH:  (PyHKIMOHAJIBHO-
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YPaBHEeHHUI U | rpaduUecKui, METOJ  BBEICHUA  HOBOM  IIEPEMEHHOM.
HEPaBEHCTB Jlorapugmuueckue HepaBeHCTBA
IIpakTnueckoe 3anaTHe Ne39 Pemenue JorapupmMmuyecKkux 2
YpaBHEeHUM
IIpakTnueckoe 3anaTue Ned) Pemenue JorapugmMmuyecKux 2
HEPaBEHCTB
Tema 11.5 Coaepkanue yueOHOro MaTepuajia 2 0
Cucrembl ANTOPUTM  pEeUIeHHs] CUCTEMBI YpaBHEHMH. PaBHOCHIBHOCTB 2
Jorapu(pmMuyecKkux Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB
YpaBHEeHUM
Tema 11.6 Coaepxkanue yueOHOro MaTepuajia 4 2
Jlorapudmsl B npupoae | [Ipumenenne norapudma. Jlorapudmudeckasi cnupalib B IPUPO/IE. 2
U TeXHHKeE Ee maTemaTnyeckue cBONMCTBa
IIpakTH4yeckoe 3aHATHE Ne41 Penrenne 3a1a4 2 2
JOorapu(pMHUpoOBaHUA B MNPOPecCHOHAIBLHON IeATEeJbHOCTH
CHENUATNCTA 0 KOMIIBIOTEPHBIM CHCTEMaM
Tema 11.7 Copep:xxaHue y4e0HOIro MmaTepuaja 6 0
Pemenne 3aaa4. | Jlorapupmuueckas byHKIHSA. Pemenne NnpocTefmux 4
Jlorapugmnbi. Jorapu(pMmuyecKnux ypaBHeHU
Jlorapudpmuueckas MpakTuyeckoe 3ansitne Ned2 BpinojHeHHe KOHTPOJIBLHOI 2
GbyHKuus padoTsl 1o Teme « Jlorapugmsl. Jlorapupmuueckas GpyHkuus»
Pa3nes 12. MHokecTBa. JJIeMeHThI TeOpHHu rpadoB 14 4 OK 01,
Tema 12.1 Coaepixkanue yueOHOro MaTepuajia 2 0 OK 02,
MHuoxkecTBa ITonsrue muoxecTBa. [ToaMHEO0kecTBO. OnEpalyu ¢ MHOKECTBAMU 2 OK 03,
Tema 12.2 Conep:xanune yueGHOr0 MaTepuaia 4 2 OK 04,
Onepanuu Onepanun ¢ MHOKECTBAMH. 2 OK 05,
¢ MHOKECTBAMHU IIpakTnyeckoe 3ansaTHe Ne 43 BpinogHeHue omnepamuii ¢ 2 2 OK 0o,
MHOKeCTBaAaMH B Npo(ecCHOHATBLHONH  1eATeIbHOCTH OK 07,
CHENUAINCTA 0 KOMIIBIOTEPHBIM CHCTEMAM. OK 08,
Tema 12.3 Copep:xxaHue y4e0HOIro MmaTepuaja 4 2 OK 09
I'padsi [onsrue rpada. Csa3Hblii rpad, 1epeBo, HUKI rpad Ha MIOCKOCTH 2 K 1.2,
IIpakTueckoe 3ansaTue Ne 44 Pemmenue 3axay ¢ rpagamu 2 2 K 1.3
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B mnpodeccHOHAIbHOW  JeSITeJIbHOCTH  CHeNMaJucTa 10 T1IK 1.2,

KOMIIBIOTEPHBIM CHCTEMaM. IIK 1.3
Tema 12.4 Coaepkanue yueOHOro MaTepuajia 4 0 K 1.2,
Pemienne 3aga4. | Onepanuu ¢ MHOKecTBamu. OIMcCaHWe pealbHBIX CUTYyalUi ¢ 2 IIK 1.3
Mmuo:xkectBa, I'padbl 1 ux | momonipio MHOXKeCTB. [IprMeneHne rpadoB K peleHHIo 3a/1a4 IK 5.4
npuMeHeHHue IIpakTnueckoe 3aHsaTHe Ne4S BplnosiHeHHMe KOHTPOJIbHOM 2

padoTsl o TeMe « MuoxkecTBa. I'padbl.

Pa3nes 13. 1eMeHTbl KOMOMHATOPMKH, CTATUCTHKH M TEOPHH BEPOATHOCTE 22 2 OK 01,

Tema 13.1 Coaep:kaHue y4e0HOT0 MaTepHajia 2 0 OK 02,
OcCHOBHBIE noHsiTust | [lepecTaHOBKH, pa3sMELIECHNs, COYETAHUS. 2 OK 03,
KOMOMHATOPHKH OK 04,
Tema 13.2 Conep:kanune yueGHOr0 MaTepuaia 2 0 OK 05,
Co6biTHe, BepoATHOCTL | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH 2 OK 06,
cobbiTust. Cllo:KeHHE M | CyMMBI  COOBITHH. YCIOBHas —BEpOSATHOCTh. 3aBHCHMBIE M OK 07,
YMHOKEHHE HE3aBHCHMBIE COOBITHS. TeOpeMbl O BEPOSATHOCTH IPOU3BEICHHMS OK 08,
BePOATHOCTENH COOBITHIA. OK 09,
Tema 13.3 Cojep:kanne yueGHOT0 MaTepHaa 4 0 IK 1.1,
BepositHOoCTH B | OTHOcUTENbHAs YacToTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. 2 IK 1.3
npogecCHOHATBHBIX CraTuctuueckoe ornpeaeaeHue BeposiTHOCTU. OLEeHKa BEPOSITHOCTH
3ajgavax COOBITHSL.

IIpakTnyeckoe 3ansitue Ne46 Pemenue 3aJady Ha OIEHKY 2

BEPOSTHOCTH COOBITHSI.
Tema 13.4 Coaepixkanue yueOHOro MaTepuajia 4 0
JduckperHass cay4aiiHas | Bunbl cnydaitneix BenmuuuH. OnpeesieHre TUCKPETHON ClydaiHON 4
BeJIMYMHA, 3aKOH €€ | BeJIMYMHbl. 3aKOH pacnpejejJieHusi IMCKPETHOH cJy4YailHOH
pacnpenejieHust BeJIMYMHBI. Ee ynciioBble XapaKTepuCTUKU
Tema 13.5 Coaep:xkanue yueOHOro MaTepuajia 4 0
3apaumn Bapuanuonssiii  psa.  [lomdron  4actor W TUCTOTpaMma. 2
MaTeMaTH4YeCKO CraTucTHYecKHe XapaKTePUCTUKHU PsiJia HaOII0JaeMbIX JaHHBIX
CTATUCTUKH IIpakTnyeckoe 3ansiTue Ne47 PemreHue 3aa4 HA COCTaBJIEeHHE 2

MOJUTOHA YaCTOT
Tema 13.6 Copep:xxaHue y4e0HOIro MaTepuaJja 2 2
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Cocrapjienue Tabaun u | [lpaxtuyeckoe 3ansatue Ne 48 Pemenne 3a1a4 na 2 2 2
AMArpaMM Ha MPAKTHKE | MEePBHYHYIO 00padoTKY CTATHCTHYECKUX IAHHBIX U rpaduyeckoe
UX mpeAcTaBjieHHe B MNPoQecCHOHATBHON 1eATeJIbLHOCTH
CNENHAJINCTA N0 KOMILIOTEPHBIM CHCTEMAM.
Tema 13.7 Coaep:xkanue yueOHOro MaTepuajia 4 2 0
Pemenue 3aja4. | DieMeHThl KOMOWHATOpUKH. COOBITHE, BEPOSTHOCTH COOBITHS. 2
DJIeMeHTBI CrnoxeHue M YMHOKEHUE BEPOSITHOCTEN
KOMOHMHATOPHKH, IIpakTuyeckoe 3ansaTue Ne 49 BplinojiHeHHMe KOHTPOJILHOI 2 2
CTATUCTUKH M TEOPHUH | padOThI MO TeMe «JeMeHTbl KOMOMHATOPUKH, CTATUCTUKH U
BepPOSITHOCTEH TEOPHUH BEPOATHOCTEH
Pa3nes 14. YpaBHeHusi H HepaBeHCTBA 24 10 2 OK 01,
Tema 14.1 Coaep:kanue y4eGHOro MaTepuaia 4 2 0 OK 02,
PaBHOCHJILHOCTD PaBHOCHMIIBHOCT, ~ ypaBHEHMiI M HepaBeHCTB. OmnpejeseHus. 2 OK 03,
ypaBHeHHii 1 | OCHOBHbIE TEOPEMBI PABHOCHIIBHBIX MEPEXOJaX B YPABHCHHSX U OK 04,
HEepPaBeHCTB. Oo6mue | HepaBeHcTBax. O0IMe METOIbI pellieHUs] ypaBHEHHUIi: mepexo/ oT OK 05,
MEeTObI peleH st paBeHcTBa PyHKIHIi K pABEHCTBY APTyMEHTOB 111 MOHOTOHHBIX OK 0o,
(QYHKIMI, METOJ pa3loKeHHs Ha MHOXHUTENIU, METOJ BBEICHMS OK 07
HOBOH nepeMeHHOM!, (YHKIMOHATBHO-TpauIecKuii METOA
IIpakTuyeckoe 3ansaTHe Ne S0 Pemenue 3agaHuii Ha 2 2
PAaBHOCWJILHOCTh YPABHEHHH
Tema 14.2 Copep:xxaHue y4e0HOIro MaTepuaJja 4 2 0
I'padpuyecknii merox | O0mue MeTOoAbl pPELIeHHs HEPaBeHCTB: IEPEeX0]] OT CPaBHEHUS 2
pelieHus YPaBHeHHUIl, | 3HaUeHW (YHKIMI K CpaBHEHUIO 3HAYCHHH apryMEHTOB s
HepaBeHCTB MOHOTOHHBIX (YHKIMHA, METOJ HHTEPBAJOB, (YHKINOHAIHHO-
rpadudeckuii Meroa. I'paduueckuii MeTo pelieHus ypaBHCHHUH H
HEPaBEHCTB
IIpakTuyeckoe 3ansitue Ne S1  Pemenue ypaBHeHHit 2 2
rpagu4ecKuM crnocodom
Tema 14.3 Copep:xxaHue y4e0HOIro MmaTepuaJja 4 2 0
YpaBHeHus " | Onpenenenrie Moayis. PackpeiTue MOIyNsl MO ONPEIETICHHUIO. 2

HepPaBeHCTBA ¢ MOAYJIeM

[Ipocreiiine ypaBHEHUsI U HEpaBEHCTBA ¢ moayseM. IIpumenenue
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PaBHOCUJIBHBIX TEPEXOJ0B B OIMPEACIICHHBIX TUIAX YpPAaBHEHUU U
HEPABEHCTB C MOJIyJIEM

IIpakTnueckoe 3anaTHe Ne 52 Pemenune ypaBHeHHH H 2 2
HEPaBEHCTB C MOAYJIEM
Tema 14.4 Coaep:xkanue yueOHOro MaTepuajia 4 2 0
YpaBHeHus u 3HAKOMCTBO ¢ mapamerpoM. [IpocTeiiime ypaBHeHUSI 1 HEPABEHCTBA 2
HepaBeHCTBA ¢ C mapameTpoM
napaMeTrpamu IIpakTnueckoe 3anaTHe Ne 53 Pemenume ypaBHeHHH H 2 2
HEPABEHCTB C MapaMeTpPpoOM
Tema 14.5 Coaepikanue yueOHOro MaTepuajia 4 2 2
CocrasiieHue u pemienue | [[pumMeHeHre ypaBHEHHM B PEIICHHWH TEKCTOBBIX 3adad B 2
npogeccnoHaAIbHbBIX po(hecCHOHATLHOM JeATebHOCTH CIEIMAIMCTA 10 KOMITBIOTEPHBIM
3a0a4 € NOMOWIBIO | CUCTEMAaM.
YPaBHEeHHUi IIpakTuueckoe 3ansaTHe Ne 54 PemeHme TeKCTOBBIX 3ajJa4 B 2 2 2
npodeccuoHaJIbHOMN AeATeJILHOCTH cnequajgmcra no
KOMIILIOTEPHBIM CHCTEMAM.
Tema 14.6 Copep:xxaHue y4e0HOIro MmaTepuaJja 4 0 0
Pemenue 3aaa4. | OOmMe MeTobl pelIeHus] ypaBHEHUH. Y paBHEHUSI U HEPABEHCTBA C 4
YpaBHeHus U | MOAYJIEM U C TapaMeTpaMu
HEPABEHCTBA
3auyeTHoe 3aHSATHE 10 IIpakTnyeckoe 3ansitue Ne 55. 2 2
pa3nenam 1-14 BeinosiHeHHe 3a4eTHBIX 3aJaHN M0 pa3aenam 1-14
334 110 34
JK3aMeH 6
Bceero | 340
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3. YCJIOBUA PEAJIN3AIIAUA ITPOT'PAMMBI YUEBHOM JUCIHUIIINHBI
«MATEMATHUKA»

3.1. TpeOoBaHMsA K MMHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHHI0

Peanuzanus nporpaMMel JUCHUIUIMHEL TPEOYET HATMYMS y4eOHOTO KabruHeTa
MaremaTuku.

O6opynoBanue yaeOHOTo KabUHeTA!

- TOCAJOYHBIE MECTA 110 KOJIMYECTBY O0yJarOIIUXCS;

- pabouee MeCTO IpernoiaBaTes;

- KOMIUIEKT y4eOHO-HATrJIsIHBIX TOCOOMIA;

- KOMILJICKT DJICKTPOHHBIX BUICOMATCPHAIIOB;

- 3aJIaHus UTSE KOHTPOJIBHBIX paboT;

- Ipo(heCCHOHAILHO OPUEHTUPOBAHHBIC 33/1aHUS;

- MaTepHualIbl YK3aMeHa.

TexHuueckue cpecTBa 00yUeHUs:

- IEPCOHAIILHBIN KOMITBIOTED C JIUIICH3HOHHBIM MPOTPaMMHBIM 00€CIICYCHUEM;

- IPOEKTOP C FIKPAHOM.
3.2. UndopmanmnonHoe obecriedeHre peaau3anun NporpaMmmbl

OcHoBHas1 iuTEpaTypa
1. bammmakoB M.M. Maremaruka: yaeOHoe uznanue/bammakos M.M.- MockBa: Akaaemus,
2024.-288c.(O6meobpazoBaTenpHas moarotopka B yupexaeHusx CIIO). — ISBN 978-5-
0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/414531/
2.bammvakoB M.M. MaremaTuka: 3agaunuk: ydyeonoe u3ganue/. bammakos M.M.- Mockga:
Axanemus, 2024.-432c.(O6meoOpazoBatenbHas moAroroBka B yupexnaenusx CIIO). —
ISBN 978-5-0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/705798/

JlonoTHUTeIbHbIE HCTOYHUKH

1. Maremaruka: anreOpa U Hayaiga MaTeMaTHYECKOTO aHanu3a reomeTpus. ['eomerpus. 10-
11 xnmacc. bazoBblit u yriny0néaubiit ypoBau : Yueonuk / JI.C. AtanacsH, B.®. byryzos, C.b.
Kanomues [u ap.] — Mocksa : [Ipocsemenue, 2023. — 288 ¢. — ISBN 978-5-09-103606-0.
— URL: https://book.ru/book/951348
2. Maremaruka: anre6pa u Hadyajaa MaTeMaTUYeCKOro aHaInu3a reoMeTpus. AnreOpa 1 Hayana
MateMatruyeckoro ananusa 10-11 kmacc. ba3oBslit u yriny0néaHasiii ypoBau : YueOnuk / LA
Anumos, FO.M. Konsrun, M.B. TkauéBa [u ap.] — Mocksa : [Ipocsenienue, 2023. — 464 c.
— ISBN 978-5-09-107210-5. — URL: https://book.ru/book/951213
3.Bepuep, A.JI.. Marematuka: Anre6pa 1 Hayajla MaTeMaTHYECKOTro aHaiau3a reometpusi 10
kiacc ba3oBwriit ypoBens : Yueonnk / A.JI. Bepuep, A.Il. Kapn — Mockaa : I[Ipocsenienue,
2022. — 368 c. — ISBN 978-5-09-099448-4. — URL: https://book.ru/book/951215
4. Bepuep, A.JI.. MaremaTtuka: Anrebpa u Hayaia MaTeMaTHIECKOTo aHaym3a reomerpust 11
kiacc bazoBrbiit ypoBens: Yuebnuk / A.JI. Bepuep, A.Il. Kapn — Mockasa : [IpocBemnienue,
2022. — 240 c. — ISBN 978-5-09-099449-1. — URL: https://book.ru/book/951216
5.boromonoB H. B. Ilpaktnueckoe 3aHsATHE MO MareMaThke: YueOHOe Mocodue s
TEXHUKYMOB. — M.: Boicur. mik., 2023.
6.COopHHK 3a1au 110 MareMaThke: YueOHoe nmocobue / A.A. [lanasH. - [Ipodeccrnonansroe
obpazoBanue, 2023.


https://academia-moscow.ru/catalogue/5395/414531/
https://academia-moscow.ru/catalogue/5395/705798/
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OCBOEHMSA YYEBHOU JTUCIUIIJIMHBI <MATEMATHUKA»

Kontpoar nu

OlleHKA  pe3yJIbTaTOB

OCBOCHU

IperoaBaTesieM B MPOIecce MPOBEICHUS 3aHATHH.
OneHKa JUYHOCMHBIX PE3YIBTAaTOB O00CCIIEUHMBACTCS B XOJE pealM3allid  BCEX
KOMITOHCHTOB 00pa30BaTEILHOTO MPOIIeCCa, BKI0YAs BHCYPOUHYIO JIEATEITHHOCTb.
OrneHKa JOCTHKCHUS MeMaAnpPeOMemHbIX PE3yIIbTaTOB MPOBOIUTHCS B XO/€ TEKYIIeH U
MPOMEXKYTOUHOM aTTecTanuu. ONEHUBACTCS JOCTHKCHHE KOMMYHHUKATHBHBIX M PETYJIATUBHBIX
I[eﬁCTBHfI (HaBBIKI/I COTPYAHHUYCCTBA, CaMOOpraHu3aliii, CaMOCTOATCIBHOCTH OLICHUBAHUA

CUTyallMd W TIPUHATUS PEIICHHUS,
JIeATEIIbHOCTH ).

NUCHUIIINHBI

OCYILIECTBIISAETCS

CaMOCTOSITEIBHOCTH  MH(OPMALIMOHHO-T03HABATEIbHOMN

IIpenmeTHble pe3yJIbTaThI

O0beKT KOHTPOJIS

®opMbI U METOABI

¢byHKLMSA, TPOU3BOIHAS, IEPBOOOpA3HAas,
OTIpEICIICHHBI UHTETPaT, YMEHUE
HaXO/UTh MPOU3BOHBIC FTIEMEHTAPHBIX
(GYHKIHN, HCTIONB3YSI CITPABOYHBIC
MaTepHalIbl; UCCIEI0BATh B IPOCTEHIIINX
cirydasix (PyHKIIMA Ha MOHOTOHHOCT,
HAXO/JWUTh HAUOOJBIINE U HANMEHBIIINE
3Ha4YeHHs QYHKIUN; CTPOUTH TpaduKu
MHOT'OYJICHOB C MCIIOJIb30BaHHEM
arrapara MaTeMaTHYECKOTO aHAIIN3a;
MPUMEHSTH IPOU3BOIHYIO NP PEILICHUH
3aJa4d Ha JBM)KEHUE; PEIIaTh MPAKTHKO-

€ y4eToM KOHTPOJISl M OLIeHKH
npodeccHoHAJILHOM | Pe3yJIbTaTOB 00y4YeHM sl
HANPAaBJEHHOCTH
IIP 01. Bnanenue meTomamMu OK 01 — OK 09, VYcrHbIit onpoc
JI0KA3aTeIIbCTB, AITOPUTMAMU PELIEHUS IIK 1.1, I1IK 1.3 MareMaTudeckuii JUKTAHT
3aj1a4; ymeHue GopMyaupoBaTh NnauBuayanbHast
onpeeeHusl, aKCUOMbI U TEOPEMBI, camocTosITeNlbHasE paboTa
MIPUMEHSTH UX, IPOBOJIUTH [IpakTuueckue paboThI
JTOKa3aTeNIbHbIE PACCYXKICHUS B XO/1€ KonTtponsHas padora
pelIeHus 3a/1ay; OK3aMeH
ITIP 02. VYmMeHue onepupoBaTh OK 01 - OK 09, YceTHBIN onpoc
MOHSATUSMHM: CTETICHb YHCIIa, JJorapupM K 1.1, IIK 1.3 MaremaTuyecKuii TUKTAHT
YHCJIa; YMEHUE BBITIOIHATH BEIYMCIICHUE NunuBugyanpHas
3HAYCHHH 1 peoOpa3oBaHUs caMOCTOsATENIbHAsE paboTa
BBIPAKECHUM CO CTEIEHSAMHU U [TpakTuyeckue paboThI
norapudmamu, mpeodpa3oBaHus APOOHO- KoHntponbHas padota
paIMOHATBLHBIX BBIPAKECHU; DK3aMeH
ITP 03. VYmenue onepupoBaTh OK 01 — OK 09, VYcTHbIi onpoc
MOHATUSIMU: PallMOHAJIbHBIE, IIK 1.1, I1IK 1.3 MareMaTudeckuii JUKTAHT
UppalMoHaNIbHbIE, TOKa3aTeNbHbIE, NnauBuayanbHast
CTETICHHBIE, TOTapu(PMUIECKHE, camocTosITeNbHast paboTa
TPUTOHOMETPUYECKHE YPaBHEHUS U [IpakTuueckue paboThI
HEPaBEHCTBA, UX CUCTEMBI; KonTtponsHas padora
DK3aMeH

I1P 04. YmeHue onepupoBatrhb OK 01 - OK 09, YceTHBII onpoc
MOHATUAMHU: (QYHKITWS, HETPEPHIBHAS K 1.1, IIK 1.3 MaremaTuyecKuii TUKTAHT

NunuBunyanbHas
caMOCTOsATENIbHAsE paboTa
[TpakTuyeckue paboThI
KontponbHas padota
DK3aMeH
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OPHUCHTHPOBAHHBIC 3a/1a4X Ha
HanOOJIbIIINE U HANMEHBIITNE 3HAYCHHS,
Ha HaXO0XJICHUE MyTH, CKOPOCTH U
YCKOPEHUS;

ITP 05. VYmMeHue onepupoBaTh OK 01 - OK 09, YceTHBII onpoc
MOHSATHUSAMH: pallioOHaIbHas (QYHKIIHS, IIK 1.1, TIK 1.3 MareMaTuyeckuii TUKTAHT
MoKasarenbHask QYHKIHS, CTCTICHHAS NunuBugyanpHas
dbyHKIMs, Jorapudmudeckas GyHKIuS, caMoOCTOsATENIbHAsE paboTa
TPUTOHOMETPHUECKUE (PYHKIIUH, [TpakTuyeckue paboThI
oOpaTHbIe (PYHKIIUN; YMEHHUE CTPOUTD KontponbHas padora
rpaduKy U3y4eHHbIX (QYHKINH, OKk3aMeH

UCIOJIb30BaTh IpauKy MPH U3yYECHUHN

IIPOLIECCOB U 3aBUCUMOCTEH, IIPU

pelIeHnH 3aa4 U3 IpYrux y4eOHbIX

MIPEIMETOB | 3a/1a4 U3 PeaJbHOU KU3HU;

BbIpaXkaTh (OpMyJIaMHU 3aBUCUMOCTH

MEXy BEIMYUHAMU;

ITP 06. YMenwue pemarh TEKCTOBBIE OK 01 — OK 09, VYcTHbIil onpoc

3a/lau¥ pa3HbIX TUIOB (B TOM YHCIIE Ha IIK 1.1, I1IK 1.3 MareMaTudeckuii JUKTAHT
MIPOLIEHTHI, JOJM U YaCcTH, Ha JIBH)KEHUE, NnauBuayanbHast
paboTy, CTOUMOCTH TOBAPOB U YCIYT, camocTosITeNbHast paboTa
HaJIOTH, 33aJ1a4u U3 00JIaCTH YIPABIICHUS [TpakTrueckue paboThI
JUYHBIMU ¥ cCeMEHHBIMH (PMHAHCAMMU ); KonTpomnbnas pabora
COCTaBJISITh BBIPAXKCHUSI, ypABHEHUS, DKk3amMeH

HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO

3aJla4uM, UCCIIEI0BATh MOTYYEHHOE

pelIeHre U OLIEHUBATh

MPaBI0N0I00HOCTh PE3YIbTATOB;

ITP 07. YMmenue onepupoBarthb OK 01 - OK 09, YceTHBII onpoc
MOHSATUSAMH: CpeHee apruPMETHIECKOE, K 1.1, IIK 1.3 MaremaTuyecKuii TUKTAHT
MearaHa, HauboJbIlee 1 HANMEHbIIEe NunuBugyanbpHas
3HAuYEHUSs, pa3Max, IUCIEPCHUs, camocTosITeNnbHas paboTa
CTaH/IaPTHOE OTKJIIOHEHHE YMCIIOBOTO [TpakTudeckue paboThI
Habopa; yMeHNE U3BJICKATh, KoHntponbHas padota
HMHTEPIPETUPOBATH HHPOPMAIIHIO, DKk3amMeH
Mpe/ICTaBICHHYIO B TaONIUIaX, Ha

auarpammax, rpadukax, OTpaKaroulyro

CBOMCTBA pealIbHbIX MPOLECCOB U

SIBIIGHUI; TIPEJICTABIISITh HHPOPMAIIHIO C

MTOMOMUIBIO TAOJUI] ¥ [Uarpamm;

UCCIIeIOBATh CTATUCTUYECKHE TaHHBIC, B

TOM YHUCJIE C IPUMEHEHNEM IpadudecKux

METOJIOB ¥ DJICKTPOHHBIX CPEJICTB;

ITP 08. VYmenue onepupoBaTh OK 01 — OK 09, VYcTHbIi onpoc
MOHATUSIMU: CITyYalHBbIN OIBIT U IIK 1.1, I1IK 1.3 MareMaTudeckuii JUKTAHT

cllydaifHOe cOObITHE, BEPOSITHOCTh
CIy4aitHOTO COOBITHSI; YMEHHE
BBIUUCIISITH BEPOSTHOCTD C
UCTIOJIb30BaHUEM IPahUIECKUX METOJIOB;
MPUMEHSTH (POPMYJIbI CIIOKEHUS U
YMHOKECHUS BEPOSITHOCTEH,
KOMOMHATOpHBIC (DaKTHI B POPMYIIBI TPU

NunuBunyanbHas
caMmocTosiTeNbHast paboTta
[TpakTrueckue paboThI
KontponbHas pabora
DK3aMeH
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pELIEHNN 33]1a4; OLIEHUBATh BEPOSITHOCTU
peasbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4allHbIMHU BEIMYMHAMU; YMEHUE
MIPUBOJAUTH IPUMEPHI IPOSBICHUS
3aKoHa OOJIBIIMX YMCEN B IPUPOIHBIX U
OOHIECTBEHHBIX SIBIICHUSX;

ITP 09. Ymenue onepupoBatrhb OK 01 —OK 09, YceTHBII onpoc

MOHATUSIMH: TOUYKa, psiMast, iockocts, | [IK 1.1, [TK 1.3 MaremMaTU4eCKH JUKTAHT

IIPOCTPAHCTBO, ABYTPaHHBIN YIol, NunuBunyanbHas

CKpEILMBAIOIINECS IPSIMbIE, camocTosTeNbHas padboTa

MapajuIeNbHOCTh U IEPICHIUKYISIPHOCTD [TpakTudeckue paboThI

MPSAMBIX U ITIOCKOCTEH, YroJl MEXIY KoHntponbHas padota

MPSIMBIMU, YTOJI MEXKTY TIPSIMOM U DK3aMeH

IJIOCKOCTBIO, YTOJl MEKIY MIIOCKOCTSIMH,

paccTostHUE OT TOYKHU JI0 IJIOCKOCTH,

paccTosiHue MEKIY MPSMBIMHU,

pPacCTOsTHUE MEXY MIIOCKOCTSIMU;

YMEHHE HUCII0JIb30BaTh MPH PELICHUN

3a/1a4 U3y4eHHbIE ()aKThl U TEOPEMBI

IUTAaHUMETPUH; YMEHHUE OLIEHUBATh

pa3Mepsl 00BEKTOB OKPYKAIOIIET0 MUPA;

ITP  10. VYmenue onepupoBarsh | OK 01 — OK 09, VYcTHbIi onpoc

MOHATUAMM: MHororpaHHuk, ceuenue | [IK 1.1, 1K 1.3 MaTteMaTU4eCKHUM JUKTAHT

MHOTOTpaHHUKa, KyO, Mapaiielenumnes, NnauBuayanbHast

IIpU3Ma, IpaMuJIa, ¢durypa U caMmocTosiTeNbHast paboTa

MOBEPXHOCTh  BpallleHUs,  LUJIUHJD, [IpakTuueckue paboThI

KOHYC, mIap, cdepa, cedyeHus QGurypsl KonTtponbHas pabora

BpallleHUs, IUIOCKOCTh,  Kacaromiasics DKk3amMeH

chepbl, OUTUHApPA, KOHYyCa, IUIOMIAb

MOBEPXHOCTH  MUPAMHUIbI,  MPU3MBI,

KOHyca, IIWIMHIpPA, IUIOMAAs CQephl,

o0beM KyoOa, MIPSIMOYTOJIBHOTO

napajuiefienumneaa, MUpPaMuIbl, MPU3MBI,

UWIMHIpaA, KOHyca, IIapa; YyMeHHe

n300paxkaTh MHOTOTpaHHUKHU u

MOBEPXHOCTU BpPAILLEHUS, UX CEYCHHS OT

pyKHd, C  TOMONIbIO  YEPTEHKHBIX

MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB;

yMEHUE paclio3HaBaTh CHUMMETPUIO B

MPOCTPAHCTBE; YMEHHE pPAaclO3HaBaTh

MIPaBIJIbHBIE MHOTOTPAHHUKH,

P 11. VYmenue onepupoBatsh | OK 01 — OK 09, VYcTHbIi onpoc

MOHATUAMM: JBWXKEeHHEe B mpoctpanctse, | [IK 1.1, IIK 1.3 MareMaTudecKkuii JUKTAHT

nmofgoOHbIe (GUTYPBI B TPOCTPAHCTBE; NunuBuayanpHas

WCIIOb30BaTh OTHOUICHUE  ILIOIIA e camocTosITeNbHast paboTa

MOBEPXHOCTEH W O0O0BEMOB TOJOOHBIX [TpakTrueckue paboThI

¢buryp npu perieHuu 3aaad; KontponbHas pabora
DK3aMeH

[P 12. VYmenne  Berumciars | OK 01 — OK 09, VYcerHblii onpoc

reoMerpuuecknue  BenuuuHbl  (anumHa, | [TIK 1.1, TIK 1.3 MartemaTuyeckuii TUKTAHT

yroi, IJom@anb, O0beM, IUIOMAdb NunuBuayanbpHas

CaMOCTOATENIbHAsI paboTa
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HOBerHOCTI/I), HCIOJIb3YyA HU3YYCHHBLIC
(hOpMYJTBI U METO/IHI,

[TpakTuyeckue paboThI
KontponbHas padota
DK3aMeH

P 13. VYmenue onepuposarsh | OK 01 — OK 09, VYcTHbIi onpoc
NOHATUAMM: IpsiMoyronbHass cuctema | [IK 1.1, [IK 1.3 MareMaTH4ecKuil JTUKTaHT
KOOpJIUHAT, KOOPAUHATHI TOYKU, BEKTOP, NnauBuayanbHast
KOOPJAMHATHI BEKTOpA, CKaJIIpHOE caMmocTosITeNbHast paboTa
MIPOU3BEICHUE, YIOJ MEXIy BEKTOpamH, [IpakTuueckue paboThI
CyMMa BEKTOPOB, IIPOU3BEAECHHUE BEKTOPA KonTtponsHas padora

Ha YKCJIO; HAaXOAUTb C TOMOIIBIO DKk3amMeH

M3Yy4YEHHBIX dbopmyn KOOPJAMHATHI

CepelHbl OTPE3Ka, PACCTOSHUE MEXAY

JIBYMSsI TOUKaMU;

ITP 14. Ywmenue BoiOupath nogxosmuii | OK 01 — OK 09, VYcTHbIi onpoc
M3Yy4YEHHBIN MeTon Juisl pewmeHus 3axauu, | [IK 1.1, T1IK 1.3 MaremaTuyecKuii TUKTAHT

pacrno3HaBaTh MareMaruyeckue (akTbl U
MaTeMaTHYECKUE MOJIETH B IPUPOJHBIX U
OOIIECTBEHHBIX SBJICHUSIX, B HCKYCCTBE;
YMEHHE IIPUBOJIUTH pUMEPDI
MAaTeMaTUYECKUX OTKPBITUH POCCUUCKOM
Y MHPOBOM MaTeMaTU4eCKOM HAYKH.

NunuBunyanbHas
caMmocTosiTeNbHast paboTa
[TpakTrueckue paboThI
KontponbHas pabora
DK3aMeH
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