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Pabouas mporpamma y4yeOHOM nucuumMHbl «MaTtemaTuka» paspaboTaHa Ha OCHOBE
tpeboBanuit  D®I'OC  cpemHero  oOmero  oOpa3oBaHUsA,  YTBEPXKIAECHHOTO  IIPHKA30M
Munnpocsemieanst Poccun Ne 413 or 17.05.2012 (akrtyanpHas pemakiusi), GdenepaibHON
o0pa3oBaTeNbHOIl MporpamMMmbl CpeqHero oomiero obpazoBaHus, yTBepkaeHHOH IIpukazom
Munnpocsenienust Poccum ot 18.05.2023 Ne 371 (akryasibHas penakiusi), paclopsKEHUs
Munnpocsemenuss Poccunm ot 30.04.2021 Ne P-98 5 «0O6 yrBepxkaenuu Konnenuu
npenojiaBaHust  o0meo0pa3oBaTeNbHBIX  JUCHHUIUIMH C  Y4€TOM  NpOo(eCcCHOHAIbHOM
HAIPAaBIEHHOCTHU MIPOrPaMM CpeIHEro MpodeccnoHalIbHOro 00pa3oBaHus, peain3yeMbIX Ha Oaze
OCHOBHOTO 00111er0 00pa3oBaHus»; MucbMa JlernapraMmenTa rocyJapCTBEHHOM IMONIUTHKH B cepe
cpenHero  npodecCHOHANBHOrO  O0pa3oBaHuMA U HPO(EecCHOHANBHOTO  OO0y4YeHHs
Munnpocsemenus: Poccun «O HanpaBienun pekomeHganmii» ot 1 mapra 2023 r. Ne 05-592
(Pexomennanuu 1o peanu3allMd CpegHEro ooOmero oOpa3oBaHHUs B Mpeesiax OCBOCHUS
00pa3oBaTeNbHONM MPOTrpaMMbl  CpeaHero MnpodecCHOHATBHOTO O00pa30BaHUs), METOJAUKHU
npenofaBaHus 001eo0Opa3oBaTeTbHON AUCHMILTUHBL «MaTematuka» U MpUMepHO padoueit
nporpaMMbl  001Ie00pa30BaTEeIbHON MUCIHUILIMHB «MaremaTuka» sl MpodecCHOHAIBHBIX
o0pa3oBaTeNbHbIX OpraHU3alfil YTBEPKIACHHBIX Ha 3aceqaHni CoBeTa Mo OlEHKEe COJIepKaHus U
KayecTBa MPUMEPHBIX paboyux IporpaMm 00111€00pa30BaTENbHOIO U COLIMAIbHO-TYMaHUTAPHOIO
UKIIOB cpenHero npodeccuonanbHoro oopazoanus ®I'bOY AIIO HUPIIO, npotokon Ne 14 ot
30.11.2022 r., ®enepanbHOTO rocyaapcTBeHHOro oOpasoBatensHoro crangapra (aainee — ®IOC)
o CIIELIMAIBHOCTHU 10.02.05 «ObecnieueHue nH(OPMaMOHHON 0€30MacHOCTH
ABTOMATHU3UPOBAHHBIX CUCTEM» YTBEPAKACHHOTO Npuka3oM Munnpocsemenust Poccun Nel1553 ot
09 nexabps 2016 r.(penakmus ot 17 nexadps 2020r.)

Opranuzanus-paspadotuuk: Cankr-IlerepOyprckoe rocyiapcTBEHHOE 010 KETHOE
npodeccuoHanbHOe 00pa3zoBaTeabHOe yupekaeHue «Komneak aBTomaTu3anuu Npou3BOJCTBAY.

[Tporpammy coctaBuna Tokapesa E. B., npenogasarens CI16 I'BIIOY «Komiemk aBTomatu3anuu
MIPOU3BOJICTBAY.

[Tporpamma paccMoTpeHa M 0a00peHa Ha 3acelaHUM pabodel rpymmbl, MpoTokon Ne 7
or 14.05.2024 r.
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1. MACHOPT PABOYEM ITPOI'PAMMBI YYEBHOU JUCHHUIIIINHBI
«MATEMATHUKA»

1.1. MecTo y4eOHOIi JUCUMILIMHBI B CTPYKTYpe o0pa3oBareabHoil nporpammbl CITIO
O6mmeobpa3oBaTenbHas yuebHas AucCUMILIUHA «MarteMaTuka» gBlseTcs 00sS3aTelbHON YacThIO

00111e00pa30BaTENILHOIO IMKJIA OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl B COOTBETCTBUH C
®I'OC mno cnemmansHOocTH 10.02.05 «ObGecneuenne wHGOPMAMOHHONW 0E30MaCHOCTH
ABTOMATU3UPOBAHHBIX CUCTCM)).

1.2. Ilesu ¥ MUIaHUPYeMBble pPe3yJbTAaThl 0CBOCHHS] Y4eOHOH TMCIUILIMHBI

1.2.1. lesn y4eOHOH IMCUMIIMHBI B COOTBETCTBHH ¢ coiep:kanuem DOII

COO

Coneprxkanue nporpammbl «MareMaTuka» HaIlpaBiI€HO Ha JOCTHIKEHHUE CIIEAYIOLINX
LICJICH:

- (GopMHpOBaHME ILEHTPAIbHBIX MAaTEMATUYECKUX MOHITUHA (YUCIIO, BEIMYMHA,
reomMeTpuueckas  Qgurypa, IEpeMEeHHas, BEpPOSTHOCTb, (QYHKIUSA), OOeCIeUnBAIOLIINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

- IoJBejeHue 00yJaroIUXCsl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3H
MaTeMaTUKHd M OKPYXKAIOLIEro MUpa, NOHMMaHHWE MaTeMaTUKU KaK 4acTU OOLIed KyJIbTyphbl
4eJI0BEYECTBA;

- pa3BUTHE MHTEUIEKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH  OOydJaromuxcs,
MIO3HABATEJILHON aKTUBHOCTH, UCCIIE0BATENIBCKUX YMEHUM, KPUTUYHOCTH MBILUIEHUS, HHTEpeca
K U3Y4YEHUIO MAaTEMaTHKU;

- ¢opmupoBaHue (YHKIMOHAJPHOW  MaTeMaTH4YeCKOM TIpPaMOTHOCTH:  YMEHHMS
pacrno3HaBaTh MaTeMaTUYECKUE acClEeKThl B PEAIbHBIX KU3HEHHBIX CUTYallUsX U MPU U3YUYEHUU
Jpyrux y4eOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (hopMyIUpOBaTh
X Ha S3bIKE MaTeMaTUKH M CO3JaBaTb MaTeMaTHYeCKUE MOJIEIH, MPUMEHSITb OCBOECHHBIIN
MaTeMaTUYECKUH anmnapar JUlsl pEIIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh
Y OLIEHUBATh MOJyYE€HHBIE PE3YIbTATHI.



1.2.2. IlnanupyemMble pe3yJibTAThl OCBOEHHS 001Ie00pa30BaTeILHON y4eOHOH TMCHUIUIMHBI B COOTBETCTBHMH ¢ TPeOOBAHUSIMHU
®I'oC COO u o1OoC C11O

Koa u HauMeHnoBaHune
(¢opmupyeMbIX KOMIIeTeHIUI

Ilnanupyemble pe3yJbTaThl 0CBOCHHS IMCIHMILIHHBI

JIM4YHOCTHBIE pe3yabTaThl

MeTtanpeaMeTHbIe pe3yJbTaThbl

IIpeameTHBIE pe3yabTaThI

OK 01. BrOupats cmoco0Obt
penreHus 3amaq
npodecCHOHATLHON

eI TeILHOCTH, MPUMEHHUTEIBHO K
Pa3JIMYHBIM KOHTCKCTaM.

OK 02. OcymecTBiiTh TOUCK,
aHau3 u HHTEPIPETALUIO
“HpOpPMALIUU, HEOOXOIMMOM st

BBITTOJTHEHUS 3a7aq
npodeccHoHaIBEHOM
JIeSITEIIEHOCTH.

OK 03. [InanupoBatb U
peaan3oBHIBATH coOcTBeHHOE
npodeccruoHaIbHOE "

JINYHOCTHOE Pa3BUTHE.
OK 04. PaGoTaTh B KOJUIEKTUBE U
KOMaHse, s hexTrBHO
B3aUMO/ICHICTBOBAThH C KOJIJIETaMH,
PYKOBOJICTBOM, KJIIMCHTAMHU.

OK 05. OcymiecTBisATh yCTHYIO U
MMUCBMEHHYI0O KOMMYHUKAIMIO Ha

rOCyJapCTBEHHOM  SI3bIKE c
y4eToM ocobOeHHOCTEH
COLMAJIBHOTO M KYyJbTYpHOTO
KOHTEKCTa.

OK 06. IIposBiIsATh IpakJaHCKO-
MATPHOTHYECKYTO MIO3HIINIO,
JIEMOHCTPUPOBATh  OCO3HAHHOE
MTOBEICHHE Ha OCHOBE
TPagUIMOHHBIX
00II[EYETOBEYECKNX  LIEHHOCTEH,
MIPUMEHSITH CTaHAaPTHI
AHTUKOPPYIIIMOHHOTO
MOBECHMUSL.

JIP 01. I'paxxpaHckoe BOCIIUTAHUE:!
c(hOpPMHUPOBAHHOCTb TPAXKAAHCKOHN MO3UIHN
oOydatorerocs Kak akTHBHOTO 1
OTBETCTBEHHOTO YJIEHA POCCUICKOTO
o01ecTBa, MPEACTaBICHUE O MATEMaTHIECKUX
OCHOBaX (h)YHKIIMOHUPOBAHUS Pa3IMYHbIX
CTPYKTYD, SIBJICHUH, MPOIETYP IPAXKAAHCKOTO
o01iecTBa (BEIOOPHI, OMIPOCHI H APYTOE),
YMEHHE B3aHMO/ICHCTBOBATH C COIMAILHBIMA
WHCTUTYTAaMH B COOTBETCTBHH C UX
(GYHKIMAMH 1 Ha3HAUCHHEM;

JIP 02. [TaTproTHuecKOe BOCIUTAHUE:!
c(hOpMHUPOBAHHOCTH POCCHHCKOM
IPakKAaHCKON HASHTHYHOCTH, YBAXKEHHS K
IIPOLIIIOMY U HAaCTOSLIEMY POCCUICKOI
MaTeMAaTHKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHKEHHUSM POCCHHCKUX MaTEMaTHKOB U
pOCCUNCKONW MaTeMaTH4eCKOH 1IKOJIbI,
HCIIOJIb30BAHHE 3THX JIOCTHKEHUH B IPYTUX
HAayKax, TEXHOJIOTHX, c(hepax SIKOHOMHUKH;
JIP 03. JIyxOBHO-HPaBCTBEHHOE BOCIIUTaHHUE:!
OCO3HAHHE JYXOBHBIX IECHHOCTEH
poccuiickoro Hapo/a, chOpMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO
TIOBE/ICHHSI, CBSI3aHHOTO C IIPaKTHYECKUM
NIPUMEHEHNEM IOCTHKEHUI HAyKH U
JeSITeIbHOCTRIO YYEHOT0, OCO3HAHUE JTHIHOTO
BKJIaJla B IOCTPOEHUE YCTOMUUBOTO
Oymymiero;

JIP 04. DcreTndeckoe BOCIUTaHUE:
3CTETHYIECKOE OTHOILICHNE K MUPY, BKIIFOYas
JCTETHKY MaTeMaTH4eCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1au, PELUICHUH, pacCyKACHHH,

MP 01. ChopmMupoBaHOCTB
MMO3HABATENEHBIC YHUBEPCAIBHEIC
yueOHbIe NeHCTBUS: 0a30BbIe
JOru4vecKme JeCTBUS: BBISBIIATh U
XapaKTepU30BaTh CYIIECTBEHHbBIE
NPU3HAKA MAaTEMaTHYCCKUX OOBEKTOB,
MOHATUN, OTHOUIEHUN MEXITY
TNOHATHIMH, GOPMYITHPOBATH
OTIpeIeNIeHNs TIOHATHH, YCTaHABINBATh
CYIIECTBEHHBIH NMPU3HAK
KIaccu(UKAIU, OCHOBAHUS JIJIS
0000IICHUS U CPAaBHEHHS, KPUTESPUU
MIPOBOJIMMOTO aHAJIH3a; BOCIIPUHIMATE,
(hopMyIHEpoBaTh U MpeoOpa3OBEIBATH
CYXKJICHUsI: YTBEPAUTENbHbBIE U
OTpHUIaTENbHbIC, EAMHUYHBIC, YACTHBIEC U
o011me, yCIOBHBIE;, BBISBISAThH
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH,
B3aMMOCBSI3H U MIPOTUBOPEUHs B (pakTax,
MaHHBIX, HAOIIOACHHUAX U
YTBEPKICHHSAX, MIPEUIAraTh KPUTCPUU
JUTSL BBISIBIIEHUS] 3aKOHOMEPHOCTEN U
MPOTUBOPEYUH; 1€NaTh BBIBOJBI C
HCIOJIb30BaHHEM 3aKOHOB JIOTHKH,
JICITyKTHUBHBIX M HHAYKTUBHBIX
YMO3aKJII4YEeHUH, YMO3aKIIIOUEHUH 110
AQHAJIOTHH; TPOBOJUTH CAMOCTOSATEHHO
JI0Ka3aTeNbCTBA MATEMATHYECKUX
YTBEPKIACHUH (TIPSIMBIE U OT
MPOTHUBHOTO), BEICTPANBAThH
apryMeHTaINI0, TPUBOIUTH IIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBEIBATH
COOCTBEHHBIC CYXKIICHUSI U BBIBOJIBI,
BEIOMPATH CIIOCO0 pelnieHus yueOHOM

IIP 01. BnageHne MeTOgaMH JTOKA3aTEIIbCTB,
ITOPUTMaMH PEIICHHMS 3a/1a9; YMEHHUE
(hopMyIHpOBaTH ONPENEICHUS, aKCHOMBI 1
TEOPEMBI, IPUMEHSTh UX, IPOBOIUTH
JI0Ka3aTeNbHbIe PACCYKACHUS B XOJI€ PEIICHUS
3ajay;

ITP 02. YwmeHue onepupoBaTh NOHATHAMU:
CTEIEHb Yucia, JiorapiudM uucia; yMeHue
BBINOJIHATH BHIYUCIICHNE 3HAUCHUH U
IpeoOpa30BaHMs BBIPAKEHUH CO CTEIEHIMH U
JorapugmMamu, mpeodpazoBaHus APOOHO-
pannoHalbHbIX BBIPayKCHHH;

P 03. VYmenue onepupoBaTh MOHITUIMMU:
pannoHabHbIe, HppaluoHAIbHEIC,
MOKa3aTeIbHbIe, CTEIICHHBIE,
JgorapupMUIECKue, TPUTOHOMETPHIECKUE
YpaBHEHHS U HEPABEHCTBA, UX CUCTEMB;

IIP 04. YmeHue oneprupoBaTh NOHATUSIMU:
GbyHKUMS, HenpepbIBHAs (QYHKIHS,
MIPOM3BOHAS, IEPBOOOpa3HAs, OTIPEIeIeHHBII
HHTErpaji; yMEHHE HaXOJUTh IPOU3BOIHEIE
3JIEMEHTAPHBIX (PYHKIUH, UCTIONB3YS
CIIPaBOYHBIE MATEPUAIIBI; UCCIEA0BATH B
MPOCTEHIINX CiTy4asix QyHKINH Ha
MOHOTOHHOCTB, HAXOJIUTh HanOOJIbIINE U
HaMMeHbIINE 3HaYeHUs! (yHKIUH; CTPOUTH
rpaMKi MHOTOYICHOB C UCIIONB30BaHIEM
ammapara MaTeMaTHYeCKOTO aHajIn3a,
MPUMEHSTH TPOU3BOJHYIO IIPH PEIICHUH 3a1a4
Ha JBIDKCHHUE; PEIIATh MPAKTHKO-
OPHEHTHPOBAHHbIC 3aJJa4l HA HAHOONBIINE U
HaUMEHBIINE 3HAUEHUs], HA HaXO0XIEeHUE MyTH,
CKOpPOCTHU U YCKOPEHUS;




OK 07. CopnelicTBOBaTh
COXPaHECHUIO OKpYXKarolei
cpensl, pecypcocOepexreHHuIo,
3¢ ¢peKTHBHO  JeicTBOBaTh B

Ype3BBIYAHHBIX CUTYALIUSIX.
OK 08. Vcmoms30Bath cpencrBa

Gu3HUECKOM  KyJABTYpHI IS
COXpaHEeHWs W  YKpEIUICHUS
37I0pOBBS B nporiecce
npo¢eCCHOHATBHOM

JeSITENIFHOCTH W TOJJEPKaHUs
HE00X0IUMOT0 YpOBHS
(U3MYECKOI NOATOTOBICHHOCTH.

OK 09. Hcnonb3oBaTh
HHPOPMALMOHHBIE TEXHOJOTHH B
po¢eCCHOHATBHOM
JIeSITELHOCTH.

OK 10. ITons30BaThCs
pogeCCHOHATBHOM
JIOKYMEHTAIUCH Ha
rOCy/apCTBEHHOM U

HHOCTPAHHOM SI3BIKAX.
OK 11. Ucnonp30BaTh 3HAHUS 110

(rHAHCOBOM TPaMOTHOCTH,
IUIAHUPOBATh
HpeANPUHIMATEIbCKYIO
JIeSITeIIbHOCTD B

npodeccronansHOH chepe.

IOK 2.2. OOecrnieunBath 3aIluTy
nHpopmanumn B
aBTOMAaTH3UPOBAHHBIX CHCTEMax
OTICNBHBIMH  [IPOTPAMMHBIMH,
[IPOrPaMMHO-aIIapaTHEIMK
CpeacTBaMu

MK 2.4. OcymiecTBasaTh
00paboTKy, XpaHEeHHE U Tiepeaady
nHPOPMALINH OTPAHHICHHOTO
JIOCTYTIA.

BOCIIPUMMYHBOCTb K MaTEMaTHYECKUM
ACIIEKTaM pa3InYHBIX BU/IOB UCKYCCTBA,;

JIP 05. ®usudeckoe BOCIUTaHUE!
c(hOpMHUPOBAHHOCTb YMECHHUS IPHIMEHSTh
MaTeMaTHYECKHE 3HaHUS B HHTEPEcax
3I0POBOTO M OE30MTaCHOTO 00pa3a KU3HM,
OTBETCTBCHHOE OTHOIICHUE K CBOEMY
3JI0pPOBBIO (30POBOE ITUTAHME,
cOaaHCHPOBAHHBIN PEKUM 3aHATHI U
OTJpbIXa, peryisipHas pusnueckas
aKTHBHOCTB), (husnueckoe
COBEPIICHCTBOBAHUC ITPU 3aHATUAX
CIIOPTUBHO-03J0POBUTEIILHOMN
JIeSTENIbHOCTBIO;

JIP 06. TpyaoBoe BOCIIUTAHUE:

TOTOBHOCTH K TPYZy, OCO3HAaHHE LIEHHOCTH
TPYIOIIOOUS, MHTEpeC K Pa3IMIHBIM chepam
IpoeCCHOHAIBEHOM NEeSITEILHOCTH,
CBSI3aHHBIM C MaTE€MaTHKOH U ee
TIPWIIOKEHUSIMH, YMEHHUE COBEPIIATH
0CO3HaHHBIH BBIOOD Oynyiiel npodeccun u
PCaIN30BLIBATH CcOOCTBEHHBIE KU3HEHHBIE
IJIaHBI, TOTOBHOCTH U CIIOCOOHOCTh K
MaTeMaTH4YeCKOMY 00pa30BaHUIO U
caM000pa30BaHHUIO HA MIPOTSKEHUU BCEH
KU3HH, TOTOBHOCTH K AKTUBHOMY Y4aCTHIO B
pELIeHNH NPAKTHYECKUX 33124
MaTeMaTH4eCKON HalpaBJICHHOCTH;

JIP 07. Dxonoruyeckoe BOCIUTAHUE:
c(hOpMUPOBAHHOCTH 3KOJIOTHYECKOH
KYJIBTYPBI, IOHUMaHHU€E BIMSHUS COLHAIBHO-
HKOHOMHUYECKHX IMPOIIECCOB HA COCTOSIHHE
MIPUPOJTHOI U COLMANIBHOI CPeibl, 0OCO3HAHNE
rJ100aJIbHOT0 XapaKTepa IKOJIOTHUECKHX
npo0JieM, OpueHTAIHs Ha TPUMEHEHNE
MaTEMaTHYECKUX 3HAHUN I PEIICHNS 33124
B 00JIaCTH OKpY’KaIOIIeH CpeIbl,
IUITAHUPOBAHUE MTOCTYIIKOB U OLIEHKH X
BO3MOJXKHBIX TIOCIIEJICTBHH JUISl OKPY’KaroIeH
cpensbl;

3a7a4M (CpaBHUBATH HECKOJIBKO
BapUaHTOB PEIICHUs, BEIOUPATH
Haunbosee MOIXO I C yUeTOM
CaMOCTOSTENTFHO BBIJICIICHHBIX
KpHUTEPHEB); 0a30BbIe
HceTIe10BaTe/IbCKHe IeiicTBUA:
HCTIOJB30BaTh BOMPOCHI KaK
HCCIICIOBATEIHCKUI HHCTPYMEHT
MO3HaHUsA, POPMYIIHPOBATH BOIIPOCHI,
(buKCUpyOIIUe TPOTHBOPEYHE,
npo0JieMy, yCTaHaBJINBATh HICKOMOE U
JaHHoe, (hOPMHUPOBATh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3ULIHIO,
MHEHHE; TIPOBOJIUTH CAMOCTOSTEIBHO
CIUTAaHUPOBAHHBIN SKCIIEPUMEHT,
HCCIIeIOBAHHE TIO0 YCTAaHOBJICHUIO
0CcOOEHHOCTEH MaTeMaTHIECKOTO
00BeKTa, SBIICHUS, TIpOIIecca,
BEISBIICHUIO 3aBHCHMOCTEH MEXITy
00BEKTaMU, SIBICHUSAMH, ITPOIECCAMHU;
CaMOCTOATENHHO (OPMYITHPOBATH
0000I1IeHHUS U BBIBOABI 110 pe3yIbTaTaM
MPOBEICHHOTO HAOJIOICHNS,
UCCIIeIOBaHMUS, OIICHUBATh
JIOCTOBEPHOCTH MOJTy4EeHHBIX
PE3YJIbTATOB, BEIBOJIOB U 00OOIICHMIA;
MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE
Tpolecca, a TAKXKe BBIJBUIaTh
TIPEATIONOKEHHS O €T0 Pa3BUTHU B
HOBBIX YCJIOBUSIX; padoTa ¢
uH(opManmeii: BEIBIATH 1SOUIUTHI
nH(pOpPMAIINH, TaHHBIX, HEOOXOAMMBIX
JUISL OTBETA HA BOTIPOC U JUIS PEIICHHUs
3a/1a4; BEIOMpaTh HHPOPMALIHIO U3
HCTOYHHUKOB PA3JIMYHBIX THIIOB,
aHATTM3UPOBATh, CHCTEMATU3NPOBATh U
HWHTEPIPETHPOBATH HH(OPMAIIHIO
pa3yIMYHBIX BUIOB U Gopm
MIPEACTaBIICHUS; CTPYKTYpHUPOBAThH
nH(pOopManuIo, MPEACTABIATE €e B

IIP 05. VYmeHue onepupoBaTh HOHATHIMHU:
paunoHanbHas GYHKIMS, TOKa3aTelIbHast
(GyHKIMS, cTenieHHas GpyHKIu,
norapugmudeckast QyHKIH,
TpUTOHOMETpHUIeCKHe GyHKINHU, 0OpaTHBIC
(hyHKOHW; yMEHHE CTPOUTH Tpaduku
N3y4YCHHBIX (YHKIMH, HCIIOJIb30BATh TPpauKH
TIPY U3YYEHHH TIPOIIECCOB U 3aBUCHMOCTEH, PH
peLIeHN] 33734 U3 APYTUX YIeOHBIX IIPEAMETOB
Y 3a]a4 U3 pealIbHOI KHU3HH; BHIPAXKATh
(dbopMynaMy 3aBUCUMOCTH MEX/Y BETHYHMHAMU;
ITP 06. YwmeHue pemaTh TEKCTOBBIE 33/1a4U
Pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLCHTBHI,
JIOJIM M 4acTH, Ha JIBIDKEHHUE, paboTy,
CTOMMOCTh TOBAPOB U YCIIyT, HAJIOTH, 3aJa4H U3
o0J1acTH ynpaBJieHHUs TMYHBIMI W CEMEHHBIMHU
(hMHAHCAMU); COCTABIISITH BEIPAYKEHNS,
ypaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 331a4H, UCCIIEIOBATH MTOTYUYESHHOE
pelIeHne 1 OLIeHUBATh NPABJONOA00HOCTD
pe3yabTaToB,

IIP 07. Y™MeHue onepupoBaTh MOHITHAMU:
cpenHee apudmMeTHIecKoe, MenaHa,
HanOoulblllee 1 HAUMEHbIIIee 3HAUSHHUS, pa3Max,
JCIIEpCHsl, CTAHJAPTHOE OTKIIOHEHHE
YHCIIOBOTr0 HabOpa; yMEHHE M3BIICKATb,
HMHTEPIIPETUPOBATh MH(OPMALIHIO,
MIPEACTaBICHHYIO B TabJIMIaX, Ha JUarpaMmax,
rpaduKax, OTPaXaIOIIyl0 CBOHCTBA peabHBIX
MIPOIIECCOB U SIBIICHUH; ITPECTaBIISATH
“H(OPMANHUIO ¢ TOMOIIBIO TAOJHIl ¥ AUATPaMM;
UCCIIeIOBaTh CTATUCTHYECKUE JJAHHBIE, B TOM
YHCIIe C NPUMEHeHneM rpaguIecKux METOI0B U
ANEKTPOHHBIX CPEJICTB;

IIP 08. YmeHune onepupoBaTh HOHATHIMHU:
CITy9aiHBIN OTIBIT U CIIy9aliHOE COOBITHE,
BEPOSITHOCTD CIIy4aHHOTO COOBITHS; yMEHHE
BBIYHCIIATH BEPOSITHOCTD C HCIOJIB30BAHUEM
rpaM4ecKuX METO/IOB; IIPUMEHSTH (POPMYJIbI
CJIOYKCHUSI 1 YMHOXKEHHSI BEPOSITHOCTEH,




JIP 08. IleHHOCTH HAYYHOTO MO3HAHHUSA:
c(hOpMUPOBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHON NPaKTHKY,
MOHMMAaHHE MAaTEMAaTHYeCKON HAyKH KaK
cepbl 4eIOBEUSCKON IeITeIbHOCTH, ITAIlOB
€e Pa3BUTHA M 3HAYUMOCTH IS Pa3BUTHS
LMBUIM3ALIIH, OBJIaJICHHE S3IKOM
MaTeMaTHKH U MaTeMaTH4ECKO KyIbTypon
KaK CpeJICTBOM MO3HAHUSI MUDPA, TOTOBHOCTb
OCYIIECTBIISITh MPOCKTHYIO U
HCCIIEI0BATENbCKYIO AEATENbHOCTh
WHIVBHIYAJILHO U B TPYIIIE.

pa3auyHbIX (hopMax, HILTFOCTPUPOBATH
rpa)u4ecKy; OLCHUBAThH HAJIC)KHOCTh
HH(POPMAIIUH TI0 CAMOCTOSITEIBHO
c(OpMyIHPOBAHHBIM KPUTEPHUSIM.

MP 02. CodopmupoBaHEl  YMEHHS
KOMMYHHUKaTHBHBIX YHHUBEPCAIBHBIX
yaeOHBIX IEUCTBUIL: o0Ienue:
BOCTIPHHHMATH H (hopMyIHpPOBATH
CYXJICHUS B COOTBETCTBUH C YCIOBUSIMHU
U LelIIMUd OOIIEHHs, SCHO, TOYHO,
TPaMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U MMChbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUS TIO0 XOJy pEIIeHHUs 3aJaud,
KOMMEHTHPOBATh TOJTyYCHHBIH
pe3ynbTaT; B X0e 00CYKICHHS 3aaBaTh
BOIIPOCHI TIO CYIIECTBY OOCYXIaeMOM
TEeMBI, TPOOJEMBI, pelmaeMol 3aJavd,
BBICKA3bIBaTh HJIEM, HalleJIEHHbIE Ha
MOWCK PEIICHUS, COIMOCTABISTH CBOU

CYKICHHS C CYXICHUSIMH JIpyTHX
YYaCTHHKOB JWanora, OOHapyXUBaTh
pa3nvuve W CXOJICTBO IMO3UILIMHA, B
KOppeKTHOH  ¢opme  (opMynupoBath
pasHoriacus, CBOHU BO3PAXKECHHUS;
NPEACTaBIATh  PE3YNbTaThl  PEIICHUs
3a1a4n, HSKCIEPUMEHTa, HCCIIeIOBAHMA,
MIPOEKTa, CaMOCTOSITENFHO  BHIOMpATh
(dopMar BBICTYIUIEHHS C YYETOM 3ajad
Mpe3eHTAIHN u ocobeHHOCTEH
ayJauTopuy; COBMeCTHasl
JAeITeJIbHOCTD: MIOHUMATb u
HCTIOJIb30BaTh IpenMyIiecTBa
KOMaHIHOW W MHIWBUAYAIEHOW pabOTHI
Mpu  peleHuH  Y4eOHBIX 3ajad,
NIPUHUMATh Leib COBMECTHOM
JeATEeIBHOCTH, IUTAHUPOBATh
OpPTaHM3aIlMI0  COBMECTHOH  paboThl,
pacnpenenarsb BUJIBI pador,

JIOTOBapHUBAThCs, 00CYXKIAaTh IMpOIecC U
pe3ynpTar paboThl, 0000IATh MHEHHS

KOMOHMHATOpHbIE (haKThl U GOPMYJIBI IPU
pelIeHN! 3ajjay; OLCHUBATh BEPOSITHOCTU
peabHBIX COOBITHIH; 3HAKOMCTBO CO
CITyJaiHBIMH BETMYNHAMH; YMEHHE IPUBOIUTH
TIPUMEPBI MIPOSIBICHNS 3aKOHA OOJBIINX YHCET
B IPUPOJHBIX U OOIIECTBEHHBIX SBICHHAX;

P 09. YMmenue onepupoBath NOHATUSIMHU:
TOYKa, IPsIMasi, INIOCKOCTh, IPOCTPAHCTBO,
JBYTPaHHBII yroj, CKpEIUBAIOLINECS MPSMBIE,
HapanieNbHOCTh U NepIeHIUKYIIPHOCTh
HPSMBIX U TUNIOCKOCTEH, YTOJl MEeXKIY TPSIMBIMHU,
YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, YTOJI
MEX[Y IUNIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0
IUTOCKOCTH, PACCTOSHUE MEXTy IPSIMBIMU,
paccTosHHE MEX/y TNIOCKOCTSIMA; YMECHHUE
HCTIONIB30BAaTh MIPU PEIICHNUH 3a]a4 H3yUCHHBIC
(haxThI U TEOPEMBI INITAHUMETPHH; YMEHHUE
OLICHMBATbh Pa3Mepbl OOBEKTOB OKPYKaIOIIETO
MHpA;

P 10. Ymenue onepupoBaTh NOHIATUAMH:
MHOT'OT'PaHHMK, CEUeHIEe MHOTOI'pPaHHHKA, KYO,
napajuiesienume 1, pu3Ma, nupaMmuia, Gurypa u
MOBEPXHOCTH BpAIlEHUs, IMIINHAP, KOHYC, I1ap,
cdepa, cedeHus GUTypsl BpaleHUs, MIOCKOCTb,
Kacarouiasicsi cepsl, HMINHIPA, KOHYyCa,
TUTOIA/Ib TOBEPXHOCTH MUPAMUIBI, IPU3MEI,
KOHYca, HWJIMHJIPA, IUTomaab chepbl, 00beM
Ky0a, IpsSIMOYTOJIEHOTO MapaJiyiesenuea,
TTUpaMUIbL, TPU3MBI, UIHHAPA, KOHYCa, I1apa;
yMeHHe U300paXkaTh MHOTOTPaHHUKH 1
TTOBEPXHOCTH BPALIEHUS, X CEYEHHS OT PYKH, C
MOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEICTB; YMEHHE PacIo3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NPaBUIbHEIE MHOTOTPaHHUKH;
P 11. YmeHue onepupoBaTh MOHITHIMH:
JIBUKEHHE B IPOCTPAHCTBE, MOJT0OHbBIE PUTYPHI
B [IPOCTPAHCTBE; HCIOJIb30BaTh OTHOLICHHE
IoIIa e MOBEpXHOCTEW M 00HEMOB TO100HBIX
¢duryp npu pemeHuu 3aaad;




HCCKOJIBKHUX moneﬁ; y4acTBOBaTb B

TPYNIOBBIX (dopmax paboTsI
(obcyxneHus, 0o0MeH MHCHHIA,
"MO3rOBBIE ~ WITypMB" W  HHEIE),

BEIIIOJIHATH CBOIO YacTh pPabOTBI U
KOOpIMHUPOBAaTb CBOM JIEHCTBUS C
IpYTMMH WIEHaMU KOMaH/bl, OLEHUBATh
KayecTBO CBOEro BKjJajga B OOMmIMHA
MPOIYKT 10 KpUTEPHUSM,
chopMyITHUPOBAHHBIM y4acTHUKaMHU
B3aUMOJICHCTBHS.

MP 03. CdhopMupoBaHOCTH
PETYIATHBHBIX YHUBEPCATBHBIX YIeOHBIX
JIeHCTBHIL: caMoopraHmM3anus:
COCTaBJISITh IUIAH, AJITOPUTM DPELICHUS
3amadd, BBIOMPATh CIIOCOO peIIeHHus C
y4eTOM  HMEIOLIUXCS  PECypcoB U
COOCTBEHHBIX BO3MOJKHOCTEMH,
apryMEHTHpPOBaTb U  KOPPEKTHUPOBATh
BApUAHTBl PELIEHUH € Yy4YeToM HOBOM
UHPOPMAIIUH, CAMOKOHTPOJIb: BIAJCTh
HABBIKAMU [TO3HABATEIBHON pedIeKCHuu
KaK OCO3HaHUSI COBEPILIAEMBIX NCHCTBUI
U MBICIUTEIBHBIX  MPOLIECCOB, HUX
pe3yJIbTaToB, BJIAJICTh crnocobamu
CaMOITPOBEPKH, CAMOKOHTPOJIS Mpoliecca
U pe3yJbTara peuieHus: MaTeMaTHueCKOn
3aJa4y; MIpEeABUIETD TPYAHOCTH,
KOTOpble ~ MOTYT  BO3HUKHYTh  IpHU
pelIeHnH 3a]]aui, BHOCUTh KOPPEKTUBHI B
JICSITEIbHOCTh HAa  OCHOBE  HOBBIX
00CTOSITENILCTB, JAHHBIX, HalJEHHBIX
OImMMOOK,  BBIABIEHHBIX  TPYIHOCTEH;
OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa
LEJN U YCIOBUSIM, OOBSCHATH TPUIHHBI

JIOCTHOKEHHUS 381071 HEIOCTYKEHUS
pE3YJIbTATOB JESATEILHOCTH, HAXOIUTh
omuoKy, aBaTh OILICHKY

MIPUOOPETEHHOMY OIIBITY.

IIP 12. YMeHUe BBIYUCIATH T€OMETPHUECKHE
BEJIMUMHBI (JITIMHA, YTOJI, IJI0IIa/b, 00BbeM,
IUIOIA/1b TOBEPXHOCTH), UCTIOJIB3YS U3YUEHHBIE
(hopMyIIBI 1 METOJIBI;

IIP 13. VYmMeHne onepupoBaTh NOHATHSIMH:
MPSIMOYTOJIbHASL CHCTEMA KOOPAMHAT,
KOOpAHMHATHI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKaISAPHOE IPOU3BENEHHUE, YIOI
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
MPOMU3BE/ICHUE BEKTOpA HA YHUCIIO0; HAXOJUTh C
MIOMOIIIBIO U3YYEHHBIX (JOPMYI KOOPANHATHI
CepeMHBI OTPE3Ka, PACCTOSHUE MEXAY IBYyMS
TOYKaMU;

ITP 14. YMeHue BBIOMPATH TOIXO NN
W3Yy4EHHBIN METOJ 711 PEIEHHs 3a0a4H,
pacrio3HaBaTh MaTeMaTH4YecKne (GpakTsl 1
MaTeMaTU4ECKUE MOAETH B IPUPOIHBIX 1
OOIIECTBECHHBIX SIBIICHUSX, B HICKYCCTBE; yMEHHE
MIPUBOAUTH IPUMEPBI MATEMATHYECKUX
OTKPBITHI POCCUHCKON 1 MUPOBOM
MaTEMaTUYECKON HAYKH.




. CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCIHUATIIAHBI <MATEMATHKA»

2.1 O0beM yueOHOM AMCUMILIMHBI M BUABI Y4eOHOI padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O061beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHO TUCHUATITIMHBI 340

BT. 4.:

1. OcHoBHoOe cofep:kaHHe 300

BT. U.:

TEOpETHYECKOe 00yUeHne 224

IPAKTUYECKUE 3aHSITUS 76

2. IIpodeccnonaibHO-OPUEHTHPOBAHHOE COJEPKAHNE 34

(conepikaHue MPUKJIATHOTO MOIYJIs1)

BT. U.:

TeopeTudeckoe o0ydeHue 0

PAKTUYECKUE 3aHSTUS 34
[TpomexyrouHas arrectanus B GopMe IK3aMeHa 6
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2.2. TemaTn4yecknii IJIaH U coJlepPKaHNE Y4eOHOM U CIUNINHbBI

HaumeHoBaHue Coaep:xanue yueOHOro MaTepuasa (OCHOBHOE U O0bem yacoB Dopmupy
pa3aesioB U TeM npo¢ecCHOHATbHO-OPHEHTHPOBAHHOE), MPaKTH4YecKue 3auaTust | Bceero | IIpaktuu | Ilpodeccuon eMbIe
ecKue aJIbHO- KOMIIETEH
3aHATHUSL | OPUEHTHPOBA 107071
HHOE
coJIep>KaHue
1 2 3 4 5 6
Pasjen 1. [loBTOopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 24 12 8 OK 01,
Tema 1.1 Coaep:xxaHue y4eOHOIro MaTepHuaJia 2 0 0 OK 02,
Hean U 3aaa4u | bazoBeie 3HaHMS ¥ yMEHUS 10 MAaTeMaTHKE B IPO(PECCHOHATBHOM U B 2 OK 03,
MaTeMATHKHU NPH | TOBCEIHEBHOI J1eATEIHHOCTH. OK 04,
OCBOEHHH OK 05,
CIenUuaJIbHOCTH OK 06,
Tema 1.2 Conepkanne y4eGHOro MaTepuaia 4 2 2 OK 07,
Uncna w BeIYHCIeHUs. | JleWCTBUS HaJ TMOJOKUTEIBHBIMU M OTPULATEIIBHBIMH UHUCIIAMH, 2 OK 08,
Boipaskenus M | OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMHU. OK 09,
npeodpa3oBanus [MIpakTuyeckoe 3ansTue Nel 2 2 2 OK 10,
Pemenne 3agay ¢ NpuMeHeHHeM po0eil, ypaBHEeHHIA, OK 11,
HEPaBeHCTB M OCHOBHBIX JeiicTBUIl apu(MeTHKH U ajaredpbl B 1K 2.2,
npogecCHOHAILHONM  JeATeIbHOCTH TEXHHKAa 10 3almTe 1K 2.4
nHpopManuu
Tema 1.3. Conep:xaHue yueOHOro Marepuasa 4 2 2
I'eomeTpus Ha | Bunel ninockux ¢uryp u ux miomaisb 2
TUIOCKOCTH IIpakTu4yeckoe 3ansitue Ne2 2 2 2
Pemienue 3aj1a4 Ha HaXO0KIAeHHe nJioniajaeu B
npodeccuoHAIBLHOI  1eSITeIbHOCTH TeXHUKA MO0 3aluTe
uHGopMaunu
Tema 1.4 Coaeprxanue yueOHOIro MaTepuaia 4 2 2
IIpouenTHbIe [IpocThie TPOLIEHTHI, pa3HbIe CIOCOOBI UX BhuMciaeHUs. CloKHBIC 2
BbIYHCJICHUS ITPOLIEHTHI
[IpakTHueckoe 3aHsTHEN?3 2 2 2
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Pacuét moka3arteseidi , BbIPa)KEHHBIX B MPOIEHTaX, B

npogecCHOHAJILHON 1eATEJbHOCTH TeXHUKA MO0 3alluTe

uHGopmMannu
Tema 1.5 Coaeprxanue yueOHOIro MaTepuaJa 4 2
YpaBHeHust u | JluneiHple, KBaapaTHbIC, JPOOHO-JIMHCHHBIE YpPAaBHCHHS W 2
HEepaBeHCTBa HEpaBEHCTBA

[IpakTHyeckoe 3aHsiTHe Ned 2 2

Pemienue 3aja4 ¢ npuMeHEHHeM JIMHEHHBIX, KBaJIpPaTHBIX,

JAPOOHO-JIMHEHHBIX ypaBHeHMii n HePaBeHCTB B

npogeccHOHAIBbHOI  eATeIbHOCTH TeXHUKA M0 3alluTe

uHpopMaAUH
Tema 1.6 Coaep:xaHue yueOHOro MaTepuaJia 4 2
Cucrembl ypaBHeHuil M | CocoObl pemieHHs CHCTEM JIMHEHHBIX ypaBHeHUWHA. [loHsTus: 2
HEPaBEeHCTB Matpuna 2x2 u 3x3, onpenenurens marpuiel. Meton 'aycca.

IIpakTnueckoe 3ansaTne NeS 2 2

Cucrembl THHEHHBIX YPABHCHH U HEPABEHCTB.
BxoaHoii KOHTPOJIbL Coaep:kaHue y4e0HOro MaTepuaa 2 2

Ipakruyeckoe 3ausiTue Ne6 2 2

BbinosiHeHHe  KOHTpPOJBLHOH  padoTbl  «BbluMcieHuss ©

npeodpa3oBaHus»

Pa3nes 2 Ilpsimble M JIOCKOCTH B MPOCTPAHCTBE 18 6 OK 01,

Tema 2.1. Coaepxanue yueOHOro MaTepuaa 2 0 OK 02,
OCHOBHBIE nousitust | [peamer crepeomerpun. OCHOBHBIE MOHATUS (TOYKA, MNpsAMad, 2 OK 03,
cTepeoMeTpHH. IJIOCKOCTh, MPOCTPaHCTBO). OCHOBHBIE AaKCHOMBI CTEPEOMETPHH. OK 04,
Pacrionoxenne mpsaMeix u | [Tepecekaronuecs, NapauieibHble U CKPEIIMBAIOIINECS MPAMBIE. OK 05,
IJIOCKOCTEM [IpusHak W CBOWCTBO CKPEMIMBAIOMIUXCA MNPAMBIX. OCHOBHBIE OK 06,

MIPOCTPAHCTBEHHBIE (PUTYPHI. OK 07,
Tema 2.2. Copep:kanue yueGHOro MaTepuasia 4 0 OK 08,
MapaaneabHoOCTH [Tapannensubie mpsiMass U IOcKocTh. Ompenenenue. [lpusnak. 4 OK 09,
npsMbIX, mnpsiMoii W | CBoificTBa (C  /I0Ka3aTeNbCTBOM). IlapajuieNbHbIe  IUIOCKOCTH. OK 10,
IUIOCKOCTH, TUI0cKocTell | Onpenenenue. [lpusnak. Cpoiictpa (¢ nokasarensctsom). Terpasap OK 11,

u ero 31emenTel. Ilapanienenunen u ero 3aeMenTsl. CBOiiCTBA 1K 2.2,
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MPOTUBOIOJOKHBIX TpaHed MW JAWAroHalie mnapajuieNenunesa. [IK 2.4

ITocTtpoenue ceuenuii. Pemenue 3anay.
Tema 2.3. Coaep:xkaHue yueOHOro MaTepuaJa 6 2 0
IlepnieH UKy AAPHOCTH [lepnenqukynsapHsie IpsIMBIE. [TapamiensHbie HpsIMBIE, 4
NPAMBIX, IPAMOH U NEePIEHAUKYJIApHbIE K IUIOCKOCTH. IIpu3HaK neprneHaAuKyIspHOCTH
IUVIOCKOCTH, IUIOCKOCTeH | mpssMod W miockoctu. JlokazatenbctBo. Ilepnengukymsp wu

HaKJIOHHAs. [lepnienauKynspHbIe IUIOCKOCTH. IIpu3nak

NepHeHMKYJIAPHOCTH II0CKOCTel. Jl0Ka3aTenbCTBO.

PaccTosiHus B IPOCTPAaHCTBE

IIpakTnueckoe 3ansaTne Ne7 2 2

Penrenue 3a/1a4 1o neprneHIMKYJIsIPHOCTH NPAMBIX H IJIOCKOCTEH
Tema 2.4. Cojaep:kaHue y4e0HOro MaTepuaa 2 0 0
Teopema 0 Tpex | Teopema o Tpex nepneHAUKysIpax. JlokazarenbcTBo. Yron Mexay 2
nepneHAuKyJIsipax IIPSIMOM U TNIOCKOCTBI0. YTOJI MEXY MIIOCKOCTSIMU
Tema 2.5. Coaep:xaHue yueOHOro MaTepuaJia 4 4 2
IMapaieabHble, [TpakTuyeckoe 3ansitue Ne§ 2 2 2
neprHeHIuKyJ/JIsApHbIe, Pemienne reomerpuyeckux 3aga4 B npodeccHoHAIbHON
CKpelBaIHecs AeITeJIbHOCTH TeXHUKA MO 3a1uTe HHGOPMALMN HA B3aMMHOE
npsimeie.  IlpsiMble M | pacrosioskenue 3JeMeHTOB B HPOCTPAHCTBE, HA HpuMepe
IIOCKOCTH B | ycrpoiicrBa I1K
npocrpanctee. Peurenune | Iipakrtnyeckoe 3ansiTue Ne9 2 2
3a1a4 BoinosiHeHHe KOHTPOJIBHOI padoThl «IIpsiMBI M MJIOCKOCTH B

NPOCTPAHCTBE»

Pa3nes 3. KoopanHaThl M BEKTOPbI 12 4 2 OK 01,

Tema 3.1 Conep:xxaHue yueOHOro MaTepuaJa 4 0 0 OK 02,
JleKapToBbI JleKapTOBBEI KOOPIMHATH B TPOCTpaHcTBe. IIpocreiiiine 3amaud B 4 OK 03,
KOOpPAMHATHI B KoopauHarax. Paccrosinue Mekay AByMsl TOUKAMH, KOOPAUHATHI OK 04,
NPOCTPAaHCTRE. CepeIMHbI OTPe3Ka OK 05,
Paccrosinne mesxkay OK 06,
JABYMSI TOYKAMH. OK 07,
Koopaunatsl cepeanHbl OK 08,
0oTpe3Ka OK 09,
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Tema 3.2 Copep:kanue y4eOHOTro MaTepuaa 4 OK 10,
BekTops! B | BexTopsl B npocrpancrBe. Cl0XXEHHE U BBIYMTAHUE BEKTOPOB. 2 OK 11,
MPOCTPAHCTBeE. YMHOXKEHuE BekTopa Ha 4yuciao. KowmmiaHapHble BEKTOPHI. [IK 2.2,
Yroa mexny Bekropamu. | CkansipHOe IpOU3BECHUE BEKTOPOB. PasiiokeHne BEKTopa 1o TpeM IIK 2.4
CxansipHoe HEKOMILJIaHApHBIM BeKTOpaM. KoopIuHaTel BEKTOpa, CKalsIpHOE
NPOU3BeIeHHE BEKTOPOB | IIPOM3BE/ICHUE BEKTOPOB B KOOPAMHATAX, YroJl MEXAY BEKTOpaMH,
Yrojl MeXIy HpsSMOW M IUIOCKOCTBIO, YTOJl MEXIY IUIOCKOCTSIMH.
YpaBHeHue maockocTu. ['eoMeTprueckuii CMbICI onpeaenuTens 2x2
[IpakTHyeckoe 3ansiTue Ne 10 2
Bbluncienue paccToOAHMM M IUIOIIAAeH HA IUIOCKOCTH B
npoecCHOHAILHOH 1eITEeIbHOCTH TeXHUMKAa M0 3aluTe
uHpopManuun
Tema 3.3 Coaep:xanue y4eOHOro MaTepHuaJia 4
Koopannatsl u | JIekapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPHI B IPOCTPAHCTBE.
BEKTOPBI. Pemienne | CnoxeHue U BBIYMTaHUE BEKTOPOB. Y MHOXKEHHME BEKTOpPA HA YHCIIO.
3aaad4. Kommnanapueie BekTopbl. CKaJsipHOE MPOU3BEIEHHUE BEKTOPOB.
PaznoxeHue BekTopa MO TpeM HEKOMIUIAaHAPHBIM BEKTOPaM.
[Ipocreiimme 3agaunm B KoopauHartax. KoopauWHaTel BEKTOpa, 2
paccTosiHuE MEX1y TOYKaMH, KOOpPAMHATHI CEPEAMHBI OTpE3Ka,
CKaJSIPHOE IPOU3BE/IEHUE BEKTOPOB B KOOPAMHATAX, Yrojdl MEXIy
BEKTOPAMHM, YIOJI MEXIy MNPSAMONM U IUIOCKOCTBIO, YroJl MEXAY
IJIOCKOCTSIMU
IIpakTuyeckoe 3ansaTue Nell 2
BbinosiHeHHe KOHTPOJIbHOI padoThl «KoopaMHATHI H BEKTOPbI»
Paznen 4. OcHoBbl Tpuronomerpun. Tpuronomerpuueckue GyHKIHH 36 OK 01,
Tema 4.1 Coaepxanue yueOHOro MaTepuaJa 2 OK 02,
Tpuronomerpuyeckue Pannannas mepa yria. [1I0BOpOT TOUKM BOKpPYr Hadana KOOpPJAWHAT. 2 OK 03,
(pyHKIUH Omnpenenenne cuHyca, KOCHHYyca, TAaHI€HCA W KOTAHIeHca. 3HAKHU OK 04,
NpPOU3BOJILHOIO  YIJIA, | CHHyCa, KOCHHYCa, TaHI€HCA M KOTAHI€HCA [0 YETBEPTSM. OK 05,
uncina.  PagmaHHast W | 3aBUCHMOCT  MEXKJIY CHUHYCOM, KOCHHYCOM, TAaHTEHCOM | OK 06,
rpajgycHasi Mepa yrJja KOTAHT€HCOM OJIHOTO U TOTO K€ yTIia OK 07,
Tema 4.2 Conep:kanue yueGHOro MaTepuaJa 2 OK 08,
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OcHoBHBbIE Tpuronomerpuyeckue Ttoxaectsa. CHHYC, KOCHHYC, TaHI€HC U 2

TPUTOHOMETPHUYeCKHe KOTaHI'€HC YIJIOB 0 U - 0. DOpMyJIbl IPUBEACHUS

TOKAECTBA.

®opmyJibl IPUBEICHUS

Tema 4.3 Copep:kanue y4eOHOIro MaTepuaa 4

Cunyc, KocuHyc, | Cymma u pazHocTb cuHycoB. CyMMa M pa3HOCTh KOCUHYCOB. CHHYC

TaHTeHC CYMMBI M |1 KOCHMHYC JABOWHOro yria. @opmyiasl IOJOBUHHOIO yIja. 4

Pa3HOCTH ABYX YIJIOB [IpeoOpa3oBanusi CyMMBl TPUTOHOMETPHUYECKMX (YHKIUH B

Cunyc " KOCHHYC | IDOMU3BEICHUE M  IPOU3BEIEHUS B  CyMMy. DBbIpaxkeHue

ABOIHOIO yrjia. | TPUTOHOMETPUYECKUX (QYHKIMI 4epe3 TaHI'€HC [O0JIOBUHHOTO

®opMy.abl MOJOBHHHOIO | apryMeHTa. [IpeoOpazoBaHusi NMPOCTEHIIMX TPUTOHOMETPUUYECKHX

yria BBIPAKCHUI

Tema 4.4 Coaep:xanue y4eOHOro MaTepHuaJia 2

DyHKUMH, UX cBoiicTBa. | O6MacTh ONpeIeNeHNs U MHOKECTBO 3HAUeHUN QyHKIMI. YETHOCTS, 2

Croco0bI 321aHUs | HEYETHOCTh, MEPUOANYHOCTD (PyHKIMNA. CriocoObl 3aaHus GYHKLIUI

byHkumi

Tema 4.5 Coaepxanue yueOHOro MaTepuaa 4

Tpuronomerpuueckue Ob6nactb OlpecIeHus u MHO3KECTBO 3HAYEHUN 4

(pyHKUIMH, HX CBOMCTBA M | TPUTOHOMETpUYECKUX  (QyHKUMH.  YE€THOCTh,  HEYETHOCTD,

rpa¢guku NEePHOAUYHOCTh TPHUrOHOMeTpHYecKHX (QyHkuuii. CpoiicTBa u
rpaduKu QYHKIMA y = Ccos X, y=sin X, y =tg X, y = ctg X.

Tema 4.6 Coaepxanue yueOHOIro MaTepuaa 4

IIpeoOpazoBanue CyxaTHe U pacTsbkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIMH. 2

rpauKoB IIpakTnueckoe 3ansitue Nel2. IIpeoOpa3zoBanue rpaduKoB 2

TPUTOHOMETPHYECKHUX TPUTOHOMETPUUECKHUX (QYHKIUI

byHKumi

Tema 4.7 Conep:xaHue yueOHOro Marepuasa 2

Onucanne IIpakTHyeckoe 3ansaTue Nel3. 2

NPOU3BOACTBEHHBIX HUcnonb3oBaHue CBOWCTB TPHUIOHOMETPHYECKMX (YHKUUI B

NPOLECCOB ¢ MOMOWILIO | npodeccnoHanbHOl  IesATeIbHOCTH TEeXHHMKAa 10 3aluTe

rpagpukoB PyHKUMH uHopmManmnu

Tema 4.8 Coaeprxanue yueOHOro MaTepuaia 2

OK 09,
OK 10,
OK 11,
IIK 2.2,
IIK 2.4
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OopartHble O6patHbie TpuronomeTpudeckue Gpynkuuu. Mx cpoiictsa u rpaduxu 2
TPUTOHOMeTPUYeCcKHe
byHkun
Tema 4.9 Copep:xaHue yueOHOI0 MaTepuaja 6 2 0
Tpuronomerpuyeckue YpaBHeHHE cOS X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg 4
YPaBHEHHS U X = a. PenmieHue TPUrOHOMETPHYECKHX YPaBHEHHiIl OCHOBHBIX
HEepPaBeHCTBa THIOB: IPOCTEUIIINE TPUTOHOMETPHYUCCKUE YPABHEHHSI, CBOISIIUECS
K KBaJpaTHBIM, pEUIaeMbIe paA3JI0KEHHEM Ha MHOXXHUTEIH,
OJTHOPOJTHBIE.
[Ipocreiimne TPUroHOMETPUYECKNE HEPABEHCTBA
IIpakTuyeckoe 3ansaTue Nel4 2 2
Pentenue TPMroHOMETPHYECKHX YPABHEHHI 1 HEPABEHCTB
Tema 4.10 Coaep:xxaHue y4eOHOIro MaTepHuaJia 2 0 0
Cucremsl CucTeMbl IPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHHH 2
TPUTOHOMETPHYECKUX
YpPaBHEeHUil
Tema 4.11 Coaep:kaHue y4e0HOro MaTepuaa 6 2 0
OcHoBBI IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpaxkeHUH. Pemenue 4
TPUTOHOMETPHH. TPUTOHOMETPHYECKHUX YPABHEHH U HEPaBEHCTB B TOM YHCJIE C
Tpuronomerpuyeckue HCI0J1b30BAHHEM CBOMCTB (DYHKLMH.
byHknun. Pemenue | [Ipakruyeckoe 3ansaTue Nel5 2 2
3ajad4. BbinosiHeHHe KOHTpPOIbHOH padorel 1o TeMe «OCHOBBI
TpUroHoMeTpuH. TpuroHomMmerpuyeckue PyHKIUMI).
Paznen 5. KommiekcHbie yuciia 10 2 0 OK 01,
Tema 5.1 Conep:xaHue yueOHOro MaTepuaJia 4 0 0 OK 02,
KomniekcHble yncia [Tonsatue xomrmaekcHoro yncia. ConpskeHHble KOMIUIEKCHBIE YHCha, 4 OK 03,
MOAYJb M AapryMEeHT KOMIUIEKCHOro uyucia. Popma 3amucu OK 04,
KOMIUIEKCHOTO 4YHcia (FeoMeTpuyeckas, TPUTOHOMETpHUECKas, OK 05,
anreOpanyeckas). ApuMeTrHuecKne IeicTBUS ¢ KOMILIEKCHBIMHI OK 06,
qHCIaAMH OK 07,
Tema 5.2 Conepskanne y4eGHOro MaTepuaia 6 2 0 OK 08,
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NMPOU3BOAHON PyHKIUMN

kod(urment

IIpumenenne BbinosiHeHHe pacyeToB € MNMOMOIIBI0O KOMIUIEKCHBIX YHCe. 4 OK 09,
KOMILIEKCHBIX YK CeJ [TpuMeps! UCTIOIB30BAHMS KOMIUJIEKCHBIX YHCEN OK 10,
IIpakTuyeckoe 3anaTue Nel6 2 2 OK 11
BobinosiHeHHe KOHTpPOJbHOH padorsl no Teme «KommiekcHblie
YHCIA»
Pa3nea 6. IlpousBognas pyHKIUM, ee IPUMEHEHHE 42 10 4 OK 01,
Tema 6.1 Coaep:xanue y4eOHOIro MaTepHuaJia 4 0 0 OK 02,
Ilonsitue mnpousBoAHON. | OnpeneneHre YUCIOBOM IOCIEIOBAaTEIbHOCTH U CIIOCOOBI €€ 4 OK 03,
@®opmyanl W mnpaBuiaa | 3ananus. CBoiicTBa YHCIOBLIX NOCIE0BaTeIbHOCTEH. Onpenenenue OK 04,
auddepeHpoBaHus npenerna IIOCJICI0BATCIbHOCTH. Brruncienune MIpeaeiIoB OK 05,
nocnegoBarenbHocTell. [lpenen QyHkuuu Ha OECKOHEUHOCTH. OK 06,
Ilpenen  ¢ydkuuu B Touke. IlpupamieHue  aprymMeHTa. OK 07,
Ipupamenne ¢yHkuuu. 3agadd, NPUBOAAINKNE K TOHATHIO OK 08,
npou3BoaHoii. OnpenencHue TPOU3BOAHON. AJTOPUTM OTHICKAHHS OK 09,
MIPOU3BOJHOMN OK 10,
Tema 6.2 Conep:kanue yueGHOr0 MaTepuaJa 4 2 0 OK 11,
IIpoussoansie  cymmbl, | Dopmynsl auddepenunponanus. [Ipasuna quddepeHurpoBaHus 2 1K 2.2,
pa3HocTH npousBeenus, | [ipakTuyeckoe 3ansitue Nel7 2 2 IK 2.4
YacTHOIO Boryucienue npousBoaHoi 110 popmyaam auddepeHunpoBaHus
Tema 6.3 Coaepxanue yueOHOIro MaTepuaa 4 2 0
IIpousBoankbie Onpenenenue CIIOKHOMU (GyHKIIH. [IpousBonHas 2
TPUTOHOMETPHYECKUX TPUTOHOMETPUUYECKUX (DYHKIUH.
¢ynkumii. IIponsBoanas | Ilpakruyeckoe 3aHsaTue Nel8 2 2
CJIOKHOM (PYHKUMHU BolrunciieHre NPOU3BOAHOM CJIOKHOM (DYHKIMH
Tema 6.4 Coaepxanue yueOHOro MaTepuaa 2 0 0
IHousitne [lonsitue HempepbiBHOW — (yHKuuu. CBoiicTBa  HeNpepbIBHON 2
0 HeNpepbIBHOCTH GyHKIUH. Cas3p MEXIY HEMPEPbIBHOCTHIO u
pynxuun. muddepeHIUpyeMOCTbi0 (QYHKUIHMHU B TOYKE. AJITOPUTM pElIECHUs
MeTox HHTEPBAJIOB HEPaBEHCTB METOJIOM MHTEPBAJIOB
Tema 6.5 Coaep:xanue yueOHOIro MaTepuaJia 2 0 0
I'eomerpuueckuii cMmbica | ['eoMeTpuyeckuii CMBICI NPOU3BOJHON (PYHKIHMH — YIVIOBOU 2
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KacaTeJIbHOHU K rpaduKy (yHKIUH B TOUKE. Y paBHEHHUE KacaTeIbHOM
K Tpaduky (yHKOMH. AJTOPUTM COCTAaBICHUS YpAaBHEHHS
KacateJbHOU K rpaduky GyHkmun y=f(X)

Tema 6.6 Coaeprxanue yueOHOIro MaTepuaJa 4
Duznyeckui cMbIca | Ou3nveckuil (MEXaHUYECKH) CMBICT MPOU3BOJIHON — MTHOBEHHAs 2
NMPOM3BOHOM B | CKOPOCTh B MOMEHT BpeMeHHU t: v = S’ (1)
npogeccuoHAIbHBIX [IpakTHyeckoe 3ansaTue Nel9 2
3ajavax Pemienue 3agay Ha QuU3KMYeCKHil CMBICJ NPOM3BOJHOW B
npogecCHOHAIBHONH 1eSITeJIbHOCTH TEXHUKA 10 3almre
uHpopManuun
Tema 6.7 Coaep:xanue y4eOHOro MaTepHuaJia 4
MOHOTOHHOCTD Bospactanue u yObiBaHHe (PYHKIIMHU, COOTBETCTBUE BO3PACTAHUS U 4
byHkuun. Touxu | yObiBaHUS (YHKUIMHU 3HAKY MPOU3BOAHOM. [loHATHE MPOM3BOAHOM
JIKCTpeMyMa BBICIIETO TIOpsAJKA, COOTBETCTBUE 3HAaKa BTOPOM IMPOU3BOIHOMN
BBIYKJIOCTH (BOTHYTOCTH) (yHKUMHM Ha OTpe3ke. 3ajaud Ha
MakCUMyM M MUHMUMYM. [loHATHE acuMnTOTHI, CHOCOOBI UX
onpenencHus. AJrOPUTM HCCIeA0BAaHU (PDYHKIUH U IOCTPOEHHUS
ee rpaguka ¢ NOMOIIBIO TPOU3BOAHONH. JlpoOHO-MHMHEHHAas
byHKIMS
Tema 6.8 Coaep:xaHue y4eOHOro MaTepuaJia 4
HccnenoBanue pynkumii | Uccienopanue (yHKOUMM Ha MOHOTOHHOCTH M IIOCTPOECHHE 4
U nocrpoenue rpagukoB | rpaduKoB.
Tema 6.9 HaubGoabmee u | Conep:kanue y4eOHOro MaTepuasa 4
HanMeHblIee 3Ha4YeHHMs | HaxoxneHue HanOOJbIIEro W HaMMEHbBLIETO 3HAUYEHUH (YHKIMH, 4
byHkuun NOCTPpOeHHe TrpapuKoB MHOIOYIEHOB C HCHOJb30BAHMEM
anmnapara MaTeMaTH4ecKoro aHajam3a
Tema 6.10 Conep:xaHue yueOHOro MaTepuasa 6
Haxoxxaenue HaunMenbuiee n Han0oJiblIee 3HaYeHNEe (PYHKIIUM HA OTpPe3Ke 4
ONTHUMAJILHOTO IIpakTnyeckoe 3ansitue Ne2( 2
pe3yJbTaTa ¢ MOMOMWBK | Burunciienne HAauOOJILIIEr0 M HAUMEHbIIero 3Havennii Gynkuum
NPOM3BOAHOM B | B NMpPodeCCHOHAIBHON AesITEILHOCTH TeXHHKa II0 3aluTe

NPaKTUICCKHUX 3aJavyax

HHGopMannu
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Tema 6.11 Coaep:xkaHue y4eOHOro MaTepuaJa 4 0
IIpousBoanas ¢ynkuum, | opmynsl u mpaBuna auddepenuupoBanus. HMcecnenoBanue 2
ee NpUMeHeHHe. | GYHKIHMA ¢ MOMOIIBI0 Tpon3BoaHOM. Hanbonbinee u HanmMeHbIIee
Pemenne 3agau. 3Ha4eHusl QYHKINUU

IIpakTuyeckoe 3ansaTue Ne21 2

BoinosiHeHHe KOHTPOJIbHOH padoThl Mo Teme « Ilpou3Boanas

(yHKuMHU, ee NPUMEHEHHE)

Pa3nes 7. MHOrorpaHHUKH U TeJla BpalleHUs 44 4 OK 01,

Tema 7.1 Coaep:xaHue yueOHOro MaTepuaJia 2 0 OK 02,
Bepumunsbl, pedpa, rpanu | [TonsTue MHOTOrpaHHUKa. ETo 35ieMEeHTHI: BEpIIMHBI, peOpa, TPaHH. 2 OK 03,
MHOIOIPAHHUKA Jnaronans. Ceuenue. BpInykiible ¥ HEBBIMYKIIbIE MHOTOTPAaHHUKHU OK 04,
Tema 7.2 Conep:kanue y4e0HOr0 MaTepHaJa 2 0 OK 05,
IIpusma, ee | [Tonsrue mnpusmel. Ee ocHoBanuss u OokoBble IpaHu. BeicoTta 2 OK 06,
coCTaBJISAIOLIHUE, npu3Mbl. [Ipsimas u HaknonHas npu3Mma. lIpaBunsHas mpusma. Ee OK 07,
ceuenne. Ilpsmas W | cedeHue OK 08,
NPaBUJILHAS NPH3MBI OK 09,
Tema 7.3 Cojep:kanue yueOHOro MaTepHuaja 2 0 OK 10,
MMapannenenunen, Kyo. | [Tapamienenunesn, cBoiicTBa NPsSMOYToJbHOIO Mapajuleienumesna, 2 OK 11,
Ceuenne Ky6a, | ky0. Ceuenne ky6a, mapaienenuneaa 1K 2.2,
napaJjuiejenunena 1K 2.4
Tema 7.4 Coaep:xaHue yueOHOro MaTepuaJia 2 0
IMupamuna, ee | [lupamuna u ee nsnemeHtbl. CedyeHue mnupamuisl. I[IpaBunbHas 2
COCTaBJISAIOIIHNE, nupaMua. Y cedeHHas TupamMuia
ceyenue. IIpaBunbHas
nupamMmuaa. YcedeHHas
nupamMmjaa
Tema 7.5 Coaep:kanue y4e0HOro MaTepuaa 2 0
BoxoBas )/ | noJHas | [Tnomaas 60K0BOW U MOTHOW MOBEPXHOCTHU MPU3MBI, ITUPAMUIBI 2
NMOBEPXHOCTh  NPHU3MBI,
NUPAMH/IbI
Tema 7.6 Conep:xaHue yueOHOro MaTepuaJa 4 0
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CumMmerpussi B KyOe, | CUMMeTPUSI OTHOCUTEJHbHO TOYKH, MNPAMOM, IJIOCKOCTH. 4

napaJuielienuiesne, Cummerpus B KyOe, napajiesienunee, mpusmMe, IupamMmue

npusMe, NUpamMujie

Tema 7.7 Coaeprxanue yueOHOro MaTepuaJa 4

IIpumepsr cumMerpuii B | CUMMeETpHs B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY 2

npogdeccuu IIpakTuyeckoe 3ansaTue Ne22 2
Pemienue reoMeTpuyeckux 3a/1a4 HA HaXO:KIeHHe CHMMETPUH B
npogeccHOHAIBbHOI  eATeIbHOCTH TeXHUKA M0 3alluTe
nHpopManuu

Tema 7.8 Coaep:xaHue yueOHOro MaTepuaJia 2

IIpaBuibHbIE [lonsiTe npaBWIBHOTO MHOTorpaHHuka. CBoicTBa IPaBHJIBHBIX 2

MHOTOTPAHHUKH, HUX | MHOTOTPAaHHUKOB

CBONCTBA

Tema 7.9 Coaepxanue yueOHOro MaTepuaa 2

Huauuap, ero | llunuuap u ero snemeHtsl. CedeHMe UWIMHIpa (MapajuieIbHOE 2

COCTaBJIAIOLIINE. OCHOBaHHIO U ocH). PazBepTka nunuuapa

CeueHue HUWIHHAPA

Tema 7.10 Coaepxkanue y4eOHOro MaTepuaia 4

Konyc, ero | Konyc u ero osnementsl. CedeHue KoOHyca (mapaJuiesibHoOe 4

COCTaBJIAIOLIINE. OCHOBAHMI0O M MpPOXOJsiliee 4Yepe3 BepUINHY), KOHHYECKHE

CeueHnne KoHyca ceyenms. PazBepTka koHyca

Tema 7.11 Coaepxanue yueOHOro MaTepuaJa 2

YceyeHHbIH KOHYC. | YceueHHbld KoHyc. Ero oOpasywoomas u Bbicota. CeueHue 2

Ceuenne YCEUEHHOI'0 | YCEUeHHOI0 KOHyca

KOHYyca

Tema 7.12 Coaepxanue yueOHOro MaTepuaa 2

IMap wu cdepa, wux |Illap u chepa. Bzaumuoe pacronoxxenue chepbl u TIOCKOCTH. 2

CceYeHM s Ceuenue mapa, chepsl

Tema 7.13 Conep:kanue y4eOHOTro MaTepuaa 2

ITonsatue 00 oObeme | [Torstne 00 oOvemMe Tenma. OObeM KyOa W TIPSIMOYTOJBLHOTO 2

TeJa. Otnomenue | napamnenenunena. OO0beM npu3Mbl M muiauHApa. OTHOIIEHHE

00HLEeMOB MMOT00OHBIX TeJl
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00bEeMOB MOIOOHBIX TeJ. ['€OMETPUUYCCKUN CMBICIT ONIPEACIUTENS 3-
ro MopsiaKa

Tema 7.14 Coaep:xkaHue yueOHOro MaTepuaJa 2 0
O0bembr u  maomaau | O0beMbl  THpamMuabl ¥ KoHyca. OOwvem mapa. Ilnomanu 2
NOBEPXHOCTEH TeJl MMOBEPXHOCTEH Tell
Tema 7.15 Coaep:xaHue yueOHOro MaTepuaJia 2 0
Kom0unanuu KomOuHanmm reoMeTpruuecKux Tel 2
MHOTOTPAHHUKOB W Tell
BpallleHusl
Tema 7.16 Coaep:xaHue yueOHOro MaTepuaJia 4 2
I'eomerpnyeckue Vcnonb30BaHre KOMOMHAMKA MHOTOTPAHHUKOB U TEJ BpaIlEHUs 2
KOMOWHaLNH Ha | [IpakTnyeckoe 3anaTHe Ne23 2 2
IIPAKTHKE Ucnosb30BaHne KOMOMHAUMI  MHOTOTPAHHMKOB M TeJl
BpalieHusi B MPO(ecCHOHAJIBLHOI TeATeIbHOCTH TEeXHHUKA IO
3ammTe HHpopManuu
Tema 7.17 Coaep:xaHue y4eOHOro MaTepuaJia 4 2
MHororpanHuku u Tejaa | O0beMbl W IUIOMIAAW IMOBEPXHOCTH MHOTOTPAHHHKOB U Tel 2
BpallleHHs. Pemienne | BpanieHus
3ajad4. IIpakTnueckoe 3ansaTue Ne24 2 2
BoinosiHeHHe KOHTPOJIbLHOM pPadoThI O TeMe «MHOrorpaHHUKH
U TeJIa BpalleHUus»
Pasnen 8. IlepBooOpa3nas pyHkuumn, ee npuMeHeHne 20 4 OK 01,
Tema 8.1 Coaepxanue yueOHOro MaTepuaJa 4 0 OK 02,
IlepBooGpasnasn 3ajaua O BOCCTAHOBICHHMU 3aKOHA JBWXKEHHS 110 M3BECTHOM 4 OK 03,
bynxuun. IIpaBunaa | ckopoctu. Ilonarue uHTerpupoBanus. O3HaKOMIIEHHE C IOHATHUEM OK 04,
HAXOKIEHUS MHTErpana u nepoodpasHoit st pynkuuu y=f(x). Pemenne 3axau OK 05,
nepBo0OPA3HBIX HA CBSI3b MEPBOOOPA3HOIl W ee NPOM3BOMHOW, BbLIYMCJIEHHE OK 06,
nepeoodpasHoii aia nanHoil (ynkunuu. Tabnuua dopmyn ais OK 07,
HaXOXJICHUA TepBooOpasHbIX. M3ydeHue mpaBuia BBIYHCICHUS OK 08,
epBOOOpa3HOI OK 09,
Tema 8.2 Conepskanue y4e0HOTo MaTepHaJa 4 0 OK 10,
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Iaomann 3ajaun, NPUBOJAIIME K IMOHATHUIO ONPENEICHHOIO MHTErpaga — o 4 OK 11,
KPHUBOJIMHEIHOH BBIYMCIICHUM IUIOIIAU KPUBOJIUHENHON Tpaneuuu, O epeMeIcHUN IIK 2.2,
Tpaneumnu. ®opmyaa | Touku. Ilonsitue onpenesénnoro uurerpaaa. I'eomerpuyeckuii u [IK 2.4
Herorona — Jleitonnna (pusnyeckuii cMbBICT oOmpeaeieHHOro uHTerpana. Popmyaa

Hbrorona— JleiiOunna
Tema 8.3 Coaep:xaHue yueOHOro MaTepuaJia 2
Heonpeneaenubiii n [TonsTHE HEONIPEAEIEHHOTO UHTETpaJIa 2
onpeaeJeHHbII
HHTErpaJibl
Tema 8.4 Coaep:xaHue yueOHOro MaTepuaJia 2
ITonsitue 00 I'eomeTprueckuii CMBICI ONIPENEICHHOIO HHTETpalla 2
onpeieleHHOM
HHTerpajie KaK
IO H
KPHUBOJIMHEHOH
Tpaneuun
Tema 8.5 Coaepxkanue y4eOHOro MaTepuaia 4
OnpenesieHHbII I'eomeTpuueckuii cMbIci  ompeAeneHHoro uHTerpana. dopmyna 2
HHTErpaJj B ;KH3HH HeroToHa - JleiiGHuna.

IIpakTnuyeckoe 3ansitue Ne25 2

Pemienue 3aga4 Ha npuMeHeHHe MHTerpaja JJsi BbIYMCJICHUS

(pu3nyecKUX BEJHYUH H IUIOIIALedl B MNPO(PecCHOHATBLHOMN

AeITeJIbHOCTH TEeXHHKA 110 3a1IMTe HHPOpMALH
Tema 8.6 Coaepxanue yueOHOro MaTepuaJa 4
IlepBooGpa3znasn [lepBoobpasnas ¢yukiuu. [IpaBmia HaxoIeHUS MEPBOOOPA3HBIX. 2
byHkuum, ee | Ee npumenenue
npumenenue. Pemenue | Ilpakrudeckoe 3ausrue Ne26 2
3ajad4. BoinosiHeHHe KOHTPOJILHOI padoTsl o TeMe « IlepBooOpasHas

(yHKUMH, ee IPUMEHECHHE)»

Pa3znen 9. Crenenn n kopuu. Ctenennasi pyHkuus 18 OK 01,

Tema 9.1 \ Conep:kanue y4eOHOIro MaTepuaa 4 OK 02,
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Crenennasi gynkuus, ee | [lonarne KOpHS n-o CTENEHM W3 ACUCTBUTEIBHOIO YHUCIA. 4 OK 03,
CBOMCTBA ®yukuun y = \/X ux cBoiicrsa u rpaguku. CBoifcTBa KOPHS n-0if OK 04,
CTETeHH OK 05,
Tema 9.2 Coaeprxanue yueOHOIro MaTepuaJa 2 2 0 OK 06,
IIpeodpazoBanue IIpakTnyeckoe 3ansaTHe Ne27 2 2 OK 07,
BbIpakeHuH ¢ KopHsaMH | [IpeoOpa3oBaHue HPPALMOHAJBLHBIX BbIPaKeHUH OK 08,
N-oii crenenn OK 09,
Tema 9.3 Cojaep:kaHue y4e0HOro MaTepuaa 2 0 0 OK 10,
CpoiictBa crenenn ¢ | [lonsarue crtenmeHn ¢ JOOBIM — pallMOHATBHBIM  ITOKa3aTeleM. 2 OK 11
PAUMOHAIBHBIM u | CreneHnble QYHKIMH, KX CBOHCTBA U TPaPUKH
el CTBUTEILHBLIM
NMO0Ka3aTeJIAMHU
Tema 9.4 Coaep:xanue y4eOHOIro MaTepHuaJia 6 4 0
Pemenue PaBHOCWJIBHOCTE HMppalMOHAIIBHBIX YPAaBHEHHM W HEPABEHCTB. 2
HPPALHOHATBHBIX MeTozbl X pelieHusl.
ypaBHeHMii u | [IpakTuyeckoe 3ansiTue Ne28 2 2
HEPaBEeHCTB Pemienne MppanMoHAJIbLHBLIX YPABHEHUH
IIpakTuyeckoe 3anaTue Ne29 2 2
Penlenne nppanuoHaJIbHbIX HEPABEHCTB
Tema 9.5 Coaep:xaHue yueOHOro MaTepuaJia 4 2 0
Crenenn u  kopHH. | Onpenenenue creneHHON GyHKImH. Mcrons30BaHne ee CBOMCTB MPU 2
Crenennas GpyHkuus pELICHUU YPAaBHEHUI Y HEPABEHCTB
Ipakruyeckoe 3ansitue Ne30 2 2
BbinosiHeHHe KOHTPOJILHOM padoThl 10 TeMe « CTeneHu U KOPHHU.
Crenennas pyHkuus»
Pa3nea 10. Iloka3zaTenbHas QyHKIUSA 18 10 0 OK 01,
Tema 10.1 Conep:xaHue yueOHOro MaTepuaja 4 2 0 OK 02,
ITokaszarenpHas QyHkuus, | CTeneHb ¢  NPOU3BOJBHBIM  JEHCTBHTENBHBIM  [TOKA3aTENIEM. 2 OK 03,
ee CBOMCTBa OnpejiefieHNe MOKA3aTeNbHON (YHKIMH, €€ CBOMCTBA M Tpaduk. OK 04,
3HAKOMCTBO C INPUMEHEHHEM IoKa3aTeabHON (yHKIH. Penienue OK 05,
NOKA3aTeJAbHBIX YPaBHEHMii (YHKIHOHAIBLHO-TPaduYecKuM OK 06,
METO0M OK 07,




23

IIpakTuyeckoe 3ansaTue Ne31 2 2 OK 08,
Pemenne nokasarejbHbIX YPABHEHHUH OK 09,
Tema 10.2 Copep:kanue y4eOHOIro MaTepuaJa 6 4 OK 10,
Pemenne Pemenune mokas3aTrenbHBIX YpaBHEHMM METOJOM ypaBHUBAHUS 2 OK 11
NO0Ka3aTeJbHbIX IoKaszaTejeif, = METOJOM  BBEJEHUS  HOBOH  I€PEMEHHOM,
ypaBHeHMii U | GyHKIHOHATBHO-TpAaPHUECKUM METOAOM. Perenne moka3zaTenbHbIX
HEPaBEHCTB HEPaBEHCTB
IIpakTuyeckoe 3ansitue Ne 32 Pemenue mnoka3aTeJabHBIX 2 2
YPABHEHHUI1 pa3HbIMH CIIOCO0AMU
IIpakTHyeckoe 3ansaTne Ne 33 2 2
Penrenne noka3arejibHbIX HEPABEHCTB
Tema 10.3 Coaep:xaHue yueOHOro MaTepuaJia 4 2
Cucremsl Penienue cuctem noka3aTelbHbIX YPaBHEHUH 2
MO0Ka3aTeJbHbIX IIpakTnuyeckoe 3ansitue Ne 34 2 2
YPaBHEHHH Pemenue cucrem noKasareJbHbIX YPABHEHHH
Tema 10.4 Conep:xaHue yueOHOro Marepuaa 4 2
Pemenne 3aaa4. | PemieHne nokas3aTelbHBIX ypaBHEHUH METOJOM ypaBHHMBAaHUS 2
IToxka3aTenbHasi MOKa3aTeyieil 1 METOJIOM BBEIICHHS HOBOW NEepeMeHHOW. PemieHne
(yHkuus MOKa3aTeJIbHbIX HEPABEHCTB
IIpakTnueckoe 3ansaTue Ne 35 2 2
BoinosiHeHHe KOHTPOJIBHOI padoThl no Teme «IlokasareabHas
byHKumsm)
Pa3nea 11. Jlorapudmsi. Jorapupmuyeckasi yHkumus 30 14 OK 01,
Tema 11.1 Coaepxanue yueOHOro MaTepuaJa 2 0 OK 02,
Jlorapugm yucaa. | Jlorapudwm uncna. JlecATUUHBINA U HATYpaJIbHBIN JOorapudmsl, 2 OK 03,
JecaTHYHbII U | umcIo e OK 04,
HATYpPaJIbHbII OK 05,
JIOrapu(pmbl, YHCJI0 € OK 06,
Tema 11.2 Conep:kanue yueGHOro MaTepuaJa 6 4 OK 07,
CoiicTBa norapudmon. Oneparus 1orapuMUpOBaHHSL. 2 OK 08,
IpakxTuyeckoe 3ausiTue Ne 36 2 2 OK 09,
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CgoiicTBa Jorapudmos.

Pemenne npumepoB 1o omnpeaeieHHI0 JOrapupmMoB u 10

Omnepanus OCHOBHOMY JIOrapu(pMH4YecKOMY TOXKIECTBY
Jorapu(pmMupoBaHus IIpakTuyeckoe 3ansitue Ne 37 2
Pemenue npuMepoB 110 CBOMCTBAM J10rapugmMoB
Tema 11.3 Copep:kanue y4eOHOIro MaTepuaa 4
Jlorapugmuyeckasn Jlorapudmuueckasi QyHKIUS U €€ CBOICTBa 2
Gynkuus, ee ceoiictea | Ipakruueckoe 3ansTue Ne 38 2
IHocTpoenune rpa¢gukos Jorapupmmuyeckoi GyHKuuu
Tema 11.4 Coaep:xaHue yueOHOro MaTepuaJia 6
Pemenne [Tonatue norapupmMuueckoro ypaBHeHUs. TpH OCHOBHBIX METOJA 2
Jorapugpmuieckux pemieHust  JIorapu(MUYECKUX  ypaBHEHUH:  (YHKIIMOHAIBHO-
YPaBHeHUil U | TpadUUECKHi, METOJI  BBEIEHUA  HOBOW  IEPEMEHHOMN.
HepaBeHCTB Jlorapudmuueckie HepaBeHCTBA
IIpakTnyeckoe 3ansaTue Ne39 2
Pemienne norapumMuyeckux ypaBHeHH il
IIpakTnyeckoe 3ansaTue Ne4( 2
Peienne norapupMuyecKux HepaBeHCTB
Tema 11.5 Coaepxkanue yueOHOro MaTepuaa 2
Cucrembl ANTOpUTM  pelIEHHs CUCTEMBbl YpaBHEHHH. PaBHOCHIBHOCTH 2
Jorapugpmuieckux Jorapu(MHUUECKUX YpaBHEHUN U HEPABEHCTB
YpPaBHeHUi
Tema 11.6 Coaepxanue yueOHOro MaTepuaia 4
Jlorapugmbl B npupoae | [Ipumenenue norapudma. Jlorapudmudeckas cnupaib B MPUPOJIE. 2
U TEXHHKeE Ee maremarnyeckue cBoiicTBa
IIpakTHyeckoe 3anaTue Ned1 2
Pemienue 3aaau JjorapupmupoBanus B NpodecCHOHAIbLHOM
HJCATECJIBbHOCTH TEXHHUKA I10 3alIUTE Mll(l)Op\lalll/lll
Tema 11.7 Conep:kaHue y4eOHOTro MaTepuaa 6
Pemenne 3agad4. | Jlorapupmudeckas ¢GyHKIHSA. Pemenne NpocTe muX 4
Jlorapu¢mnbl. JorapupmMmuyecKux ypaBHeHul
Jlorapupmuyeckas IpakTuyeckoe 3ansaTHe Ned2 2

byHkuus

OK 10,
OK 11,
IIK 2.2,
IIK 2.4
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BbinosiHeHHe KOHTPOJILHOH PpadoThl mo Tteme « Jlorapugmel.
Jlorapudmuyeckas GpyHKIuUs

Pa3nen 12. MuoxkecTBa. Jj1eMeHThI Teopuu rpagos 14 OK 01,
Tema 12.1 Coaeprxanue yueOHOIro MaTepuaJa 2 OK 02,
MHoxkecTBa [Monsrue muoxectsa. [ToamuokecTBO. Onepayu ¢ MHOKECTBAMU 2 OK 03,
Tema 12.2 Conep:kanue y4e0HOr0 MaTepHaJIa 4 OK 04,
Onepanun Onepanuu ¢ MHOXECTBAMH. 2 OK 05,
¢ MHOKeCTBaAMH IIpakTnyeckoe 3ansitue Ne 43 2 OK 06,
Beino/iHeHue onepanuii ¢ MHOXKecTBAaMH B MPogeccCHOHATbHOI OK 07,
AeATETbHOCTH TEXHHKA MO 3a1mTe HHPOPMAINH . OK 08,
Tema 12.3 Coaep:xaHue yueOHOro MaTepuaJia 4 OK 09,
I'padbr ITonsitue rpada. Ces3Hblii rpad, qepeBo, HUKI rpad Ha IOCKOCTH 2 OK 10,
[IpakTnyeckoe 3ansaTue Ne 44 2 OK 11,
Pemenue 3agau ¢ rpagpamu K 2.2,
B npodeccHOHATbHOI [IeATEeJbLHOCTH  TeXHHKAa MO0 3aluTe K24
uHpopMaAUH
Tema 12.4 Conep:xaHue yueOHOro MaTepuaJia 4
Pemenue 3aja4. | Onepauu ¢ MHOXecTBaMu. OmHcaHMe pealbHbIX CHUTYyaluil c 2
MmuosxecrBa, I'pager u | momonsio MHOKeCTB. [IprMeHeHne rpadoB K peleHHIo 3a/1a4
HX IPUMEHEeHHue IIpakTnuyeckoe 3ansitne Ne4S 2
BobinosiHeHHe KOHTPOJIBHOH padoTel Mo Teme « MHoxkecTBa.
I'padbi.»
Pa3nes 13. Di1eMeHTbl KOMOMHATOPUKH, CTATUCTHKH H TEOPHHU BEPOATHOCTEH 22 OK 01,
Tema 13.1 Conep:kaHue y4eOHOTro MaTepuaa 2 OK 02,
OCHOBHbBIE nousitust | [lepecTaHOBKH, pa3sMELIEHNs], COYETAHMS. 2 OK 03,
KOMOUHATOPUKH OK 04,
Tema 13.2 Coaepsxanue y4eOHOT0 MaTepHaja 2 OK 05,
Co0ObiTHe, BepoATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHS. T€OpeMbl O BEPOSTHOCTH 2 OK 06,
cobbiTust. CllosKeHHE W | CyMMBI  COOBITHH. YCIOBHAs BEPOSATHOCTh. 3aBHUCHUMBIE M OK 07,
YMHOKEHHe HE3aBHCHMBIE COOBITHS. TeOopeMbl O BEPOSATHOCTH IIPOU3BEICHHUS OK 08,
BEPOATHOCTENH COOBITHIA. OK 09,
Tema 13.3 Coep:kanue yueGHOro MaTepHuaja 4 OK'10,
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BepositHocTh B | OTHOcUTENbHAsT 4acTOTa COOBITHS, CBOMCTBO €€ YCTOHYHMBOCTH. 2 OK 11,
npogeccuoHAIbHBIX Craructuueckoe ornpezesieHne BepoITHOCTU. OlleHKa BEpOSTHOCTH K 2.2,
3aJa4ax cOoOBITHS. [IK2.4
IIpakTnueckoe 3ansaTue Ne46 2 2
Pemenne 3a1a4 Ha OLIEHKY BEPOSITHOCTH COOBLITHS.
Tema 13.4 Coaep:xaHue yueOHOro MaTepuaJia 4 0
Juckpernasi ciay4ainas | Bunsl cnyuaiineix BennuuH. OnpeseneHue AUCKPEeTHOW ciydyaitHou 4
BeJIMYHHA, 3aKOH €€ | BeJIMUMHbl. 3aKOH pacnpelejieHUsl AUCKPETHOH ciydaiiHoO#
pacnpeejieHus BeJIMYMHBI. Ee 4iclioBbIe XapaKTePUCTHKU
Tema 13.5 Coaep:xaHue yueOHOro MaTepuaJia 4 2
3agaun Baprnaunonnsii  psaa.  Ilonmuron wactor W rucrorpamma. 2
MaTeMaTHYeCKOH CraTHCcTHYECKHE XapaKTEPUCTUKHU PsiJia HAOII0JaeMbIX JaHHBIX
CTATHCTHKH IIpakTnuyeckoe 3ansitue Ne47 2 2
Pemrenue 3a1a4 Ha cocTaBJeHHe OJUTOHA YACTOT
Tema 13.6 Conep:xaHue yueOHOro MaTepuaJa 2 2
CocraBinenue Tadauy u | [Ipaxtuyeckoe 3anatue Ne 48 2 2
AMAarpaMm Ha npaktuke | Pemenne 3a1a4 Ha NepBUYUHYI0 00padoTKy CTATHCTHYECKHX
JTAHHBIX n rpaduyeckoe nx npefCcTaBJIeHHE B
npogeccHOHAIBbHOI  eATeIbHOCTH TeXHUKA MO0 3alluTe
nHdopmManuu
Tema 13.7 Conep:xaHue yueOHOro MaTepuaJa 4 2
Pemenne 3aaa4. | DneMeHTsl KoMOuWHATOpukH. COOBITHE, BEPOATHOCTH COOBITHSL. 2
DJIeMeHThI CioxeHue 1 YMHOKEHUE BEPOSITHOCTEN
KOMOMHATOPHKH, IpakTuueckoe 3anaTne Ne 49 2 2
CTATUCTMKH M TeOPUHM | BpimojHEHHe KOHTPOJBLHON PpadoTbhl Mo TeMe «DJIeMeHThI
BEPOSITHOCTEH KOMOMHATOPUKH, CTATHCTHKH M TEOPUH BEPOSATHOCTEIN»
Pa3nes 14. YpaBHeHHs U HEPaBEHCTBA 24 10 OK 01,
Tema 14.1 Conep:kaHue y4eOHOTro MaTepuaa 4 2 OK 02,
PaBHOCHIILHOCTH PaBHOCHJIBHOCTh ~ ypaBHEHHH W  HepaBeHCTB.  OmpeesicHusl. 2 OK 03,
ypaBHEHHIi u | OCHOBHBIE TEOPEMBI PABHOCHIBHBLIX MEPEXONAX B YPABHEHHAX M OK 04,
HEPaBEeHCTB. O6ume | HepaBercTBax. OOIIHE METOBI PelIeHHs] YPABHEHHIT: MEPEX0/ OT OK 05,

METO/bI PCHICHUSA

paBeHcTBAa QYHKIUI K PABEHCTBY ApI'YMEHTOB /111 MOHOTOHHBIX
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(yHKIHMIA, METON Pa3IOKEHHs HAa MHOXKUTEIH, METOJ| BBEICHUS
HOBOH NMEepeMEeHHOM, (YHKIIMOHATHHO-TPaPHUECKII METO]

IIpakTuyeckoe 3ansaTue Ne 50 2
Pemenue 3aJaHNi HA PABHOCWIBHOCTh YPABHEHU I
Tema 14.2 Copep:kanue y4eOHOIro MaTepuaa 4
I'papuuecknii merox | O0mue MeTOoAbl PEUICHHS HEPABEHCTB: IEPEXOi OT CPaBHEHUS 2
pelleHusi  YPaBHEHMH, | 3HaueHU (YHKIUN K CpPAaBHEHUIO 3HAYCHUN apryMeHTOB IS
HepaBeHCTB MOHOTOHHBIX (DYHKIHM, METOJl HMHTEPBAJOB, (YHKINOHAIHHO-
rpapuueckuii Metol. I'papuueckuil MmeTon pelieHus ypaBHEHHH U
HEPABEHCTB
IIpakTHyeckoe 3ansaTue Ne 51 2
Pemienne ypapHeHuii rpadgpuueckuM cnocooom
Tema 14.3 Conep:xaHue yueOHOro Marepuaa 4
YpaBHeHust u | Onpenenenne Monynsa. PackpeiTue MOyl IO  ONpPENEICHMIO. 2
HepaBeHcTBa ¢ MoayJeMm | [IpocTeiline ypaBHEHUS M HEpaBEHCTBA ¢ MoAayJsieM. lIpumenenue
PaBHOCHJIBHBIX NEPEXOJ0B B OINpPEAEICHHBIX TUIIAX YPAaBHEHUH H
HEPABEHCTB C MOJIYJIEM
IIpakTnyeckoe 3ansaTue Ne 52 2
Pemienue ypaBHeHHMI M HEPABEHCTB ¢ MOJYJIeM
Tema 14.4 Coaepxanue yueOHOIro MaTepuaa 4
YpaBHeHus u 3HakoMCTBO ¢ mapamerpoM. [IpocTeiiine ypaBHeHUS U HEPaBEHCTBA 2
HEepaBeHCTBA ¢ C MMapaMeTPOM
napamMerpamMu IIpakTnyeckoe 3anaTue Ne 53 2
Pemienue ypaBHeHHM M HEPABEHCTB C apaMeTpoOM
Tema 14.5 Coaepxanue yueOHOro MaTepuaia 4
Cocrasienue u pemienne | [Ipumenenne ypaBHEHMII B pelIeHWH TEKCTOBBIX 3a4ad B 2
npodeccuoHaIbHBIX npoeCCHOHATLHOMN AESTETbHOCTH CIEUATNCTa IO KOMITbIOTEPHBIM
3a1a4 ¢ NOMOIULIO | CHCTEMaM.
YpPaBHeHUi IlpakTnueckoe 3ansitue Ne 54 2
PemieHue TeKCTOBBIX 32124 B NPO(PEeCCHOHANBHOM 1eATe1bHOCTH
TeXHHKA 0 3almTe HHpopmManuu
Tema 14.6 Conep:kanue y4eOHOTro MaTepuaa 4

OK 06,
OK 07,
OK 08,
OK 09,
OK 10,
OK 11
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Pemenne 3aga4. | OOuie MeToIbl pelIeHUs] YpaBHEHU. Y paBHEHUSI U HEPABEHCTBA C 4
YpaBHenust M | MOJYJIEM U C IapaMeTpamMu
HEPaBEHCTBA
3a4deTHoe 3aHATHE 11O IIpakTuyeckoe 3ansaTHe Ne SS. 2 2
pazaenam 1-14 BrinosiHeHHe 3a4eTHBIX 3a1aHuii Mo pa3aenaam 1-14
334 110 34
JK3aMeH 6
Bcero 340
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3. YCJ0OBUS PEAJIUZALIUUA ITPOT'PAMMBbI YYEBHOMU JUCHUIIIINHBI
MATEMATUKA»

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecne4eHn 0

Peanuzanus nporpamMmbl AUCHUILIUHBI TpeOyeT HANUYUS y4eOHOTO KaOMHeTa
Marematukmu.

O06opynoBaHue yueOHOTo KabuHeTa:

- TOCAZI0YHbIE MECTA M0 KOJMUYECTBY O0YUaIOIIUXCS;

- pabouee MeCTO MpenoaBaTes;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX TIOCOOHIA;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJaHKA 111 KOHTPOJIBHBIX PadoT;

- ipopeccroHabHO OPUEHTUPOBAHHBIE 3aJaHMS,;

- MaTepHaJIbl HK3aMeHa.

TexHuuyeckue cpeacTBa 00ydeHHUs:

- IEPCOHAIBHBIN KOMITBIOTEP C JTUIIEH3MOHHBIM ITPOrPAMMHBIM 00eCIIeUeHUEM;

- IPOEKTOP C HIKPAHOM.
3.2. UuopmanoHHOe o0ecniedeHre peajn3aluu NporpaMmbl

OcHoBHasi IuTeparypa
1. bammakoB M.U. Maremaruka: yuebnoe uzganue/bammvakos M.M.- MockBa: Akanemus,
2024.-288c.(O6meobpazoBarensHas noarotopka B yupexacausx CI10). — ISBN 978-5-
0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/414531/
2.bamMvakoB M.M. Maremaruka: 3ajgaunuk: yaeOHoe m3manue/. bammako M.M.- Mocksa:
Axanemusi, 2024.-432c.(O6meobpa3zoBatenbHas moAroroBka B yupexnaenusx CIIO). —
ISBN 978-5-0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/705798/

JonosHUTEIbHBbIE HCTOYHUKH

1. Maremaruka: anrebpa U Hayajla MaTeMaTUYecKOro aHaiausa reomerpus. I'eomerpus. 10-
11 xnacc. bazoBblii u yriy6si€nHnbIi ypoBHU : Yuebnuk / JI.C. AranacsH, B.®. byty3os, C.b.
Kamomues [u ap.] — Mockaa : [Ipocsemienue, 2023. — 288 ¢. — ISBN 978-5-09-103606-0.
— URL: https://book.ru/book/951348
2. Maremaruka: ajaredpa 1 Hauajla MaTeMaTHYECKOT 0 aHalIu3a reoMeTpusi. Anredpa u Hadana
MateMarnuyeckoro ananu3a 10-11 kmacc. ba3zoBeiit u yriny0n€Husiii ypoBau : YueOnuk / 1A
Anumos, FO.M. Konsrun, M.B. Tkauéa [u ap.] — Mocksa : [Ipocsemienue, 2023. — 464 c.
— ISBN 978-5-09-107210-5. — URL.: https://book.ru/book/951213
3.Bepuep, A.JI.. MaremaTtuka: Anre6pa 1 Hayajla MaTeMaTHYECKOro aHanu3a reometpus 10
kiacc ba3oBriii ypoens : Yuebnuk / A.JI. Bepuep, A.Il. Kapn — Mocksa : [Ipocsemnienue,
2022. — 368 c. — ISBN 978-5-09-099448-4. — URL: https://book.ru/book/951215
4. Bepuep, A.JI.. MaremaTuka: Anrebpa u HadaJla MaTeMaTUIECKOTo aHaim3a reomerpus 11
kiacc bazoBsiit ypoBens: YueOnuk / A.JI. Bepuep, A.Il. Kapn — Mocksa : [Ipocsemienue,
2022. — 240 c. — ISBN 978-5-09-099449-1. — URL: https://book.ru/book/951216
5.boromono H. B. Ilpaktnueckoe 3aHsATHE MO MareMaThke: YueOHOe Mocodue s
TeXHHKYMOB. — M.: Bricmr. k., 2023.
6.COopHHK 3a1a4 110 MatemaTuke: YueOHoe nocodue / A.A. danasn. - [Ipodeccuonanbruoe
obpazoBanue, 2023.


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

KonTpoai, u oumeHka

pe3yJIbTaTOB

OCBOCHU

IpenojaBaTesieM B IPOILECCe TPOBEACHUS 3aHATUH.
OueHka Ju4YHOCMHBIX PE3YIbTATOB O00ECIEUMBACTCS B XOJ€ peau3allld BCeX
KOMITOHEHTOB 00pa30BaTeIbHOIO MPOLIeCcca, BKI0Yas BHEYPOUHYIO IEATEIBHOCTb.
OneHka AOCTH)XCHUS MemanpeoMemHblX Pe3ylIbTaToOB MPOBOIUTHCS B XO/€ TEKyIIeH U
MPOMEKYTOUHOM arrectannu. OUEeHUBAETCS JOCTHKEHUE KOMMYHHKATUBHBIX U PETYISATUBHBIX
JneicTBUIl (HABBIKM COTPYAHHUYECTBA, CAMOOPraHU3AllMU, CAMOCTOSTEIBbHOCTH OLIEHWBAHUS

CUTyalldM ¥ NPUHATHSA PELICHUS,
JCSATEIBHOCTH).

JUCLUILINHEI

OCYHICCTBIIACTCA

CaMOCTOATCIIbHOCTHU I/IH(i)OpMaLII/IOHHO-HO3HaBaTeHBHOﬁ

Hpe}lMeTHbIe pe3yJbTaThbl

O0beKT KOHTPOJISA

(I)OprI H METOAbI

GbyHKIUS, MPOU3BOIHAS, IEPBOOOpA3HAs,
ONpEIETICHHBIN HHTETPAI, YMEHHE
HaXOJUTh MPOU3BOIHBIE ATIEMEHTAPHBIX
(GyHKIUH, UCTIONB3YS CIIPaBOYHbBIE
MaTepUabl; UCCIEI0BATh B MPOCTEUIITHX
cirydasix (PyHKIIMH Ha MOHOTOHHOCT,
HaXOaUuThb HaI/I60JII>H_II/Ie 1 HAUMCHBIINEC
3Ha4YeHHs QYHKIIUN; CTPOUTH TpaduKu
MHOTOYJICHOB C UCITOJIb30BAHUEM
amrmapara MaTeMaTHYECKOTO aHAIIN3a;
[IPUMEHATH IIPOU3BOAHYIO IIPH PELLICHUU
3a]1a4d Ha JIBM)KEHUE; PEIIaTh MPAKTHKO-

€ YyueToM KOHTPOJISI ¥ OLIEeHKH
npo¢ecCHOHAIBLHOH | Pe3yJbTATOB 00y4YeHHsI
HANIPABJIEHHOCTH
IIP 01. Bnamenune meromamu OK 01 -OK 11, YcrHbli onpoc
JI0KA3aTeJIbCTB, AJITOPUTMAMU PEIICHUS IIK 2.2, 11K 2.4 Maremarnyeckuii IUKTAHT
3aa4; ymMeHue GopMyaupoBaTh NnnusuayanbHas
oTpezeNieHus, aKCHOMBI i TEOPEMBI, camocTosTeNnbHas padboTa
MIPUMEHATH UX, TPOBOIUTH [IpakTuueckue padboTsl
JI0Ka3aTeNIbHBIE PACCYKACHHS B XOJI€ KounTponbnas pabota
penieHus 3anay; DK3aMeH
IIP 02. VYmeHue onepupoBaTh OK 01 -OK 11, VYeTHBIT onpoc
MOHATHUSIMU: CTEIIEHb YHCIIa, Jorapugm K 2.2, 11K 2.4 MareMaTHu4ecKuil TUKTaHT
YHUCIIa; YMEHHUE BBINOIHATH BHIYUCICHHUE NunuBuayanbHas
3HaYeHUH U MpeoOpa3oBaHUs camocTosTeNbHas padoTa
BBIPAXKEHHI CO CTENEHSAMHU U [IpakTuyeckue paboThl
norapudmamu, mpeodpazoBaHus APOOHO- Kontponbnas padota
palMOHAIbHBIX BEIPAKECHHUI; OK3aMeH
I1P 03. VYmeHue onepupoBaTh OK 01 -OK 11, YcTHBIN onpoc
MOHATUSAMHU: pAllMOHAJIbHBIE, IIK 2.2, 11K 2.4 Maremarudeckuii JUKTaHT
UppalMOHATIbHBIE, TOKa3aTeNbHbIE, NunusuayanpHas
CTETeHHbIE, JJorapu(pMHUUECKUE, caMmocTosiTeNnbHas paboTta
TPUTOHOMETPUYECKHE YPaBHEHUS U [IpakTuueckue padboTs
HEPABEHCTBA, UX CUCTEMBI; KonTponbHas pabota
OK3aMeH

IIP 04. Ymenue onepupoBatrhb OK 0l -OK 11, YceTHBIT onpoc
MOHATUSIMU: (PYHKIIMSI, HEIIPEPbIBHAS [IK2.2,1IK 2.4 MareMaTH4ecKuil TUKTaHT

NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTuyeckue paboThI
KonTponbhas pabora
OK3aMeH
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OpPHEHTUPOBAHHBIC 33]1a4l Ha
HanOOoJIbIINE M HANMEHBIINE 3HAYCHHUS,
Ha HaxOX/IeHUE MyTH, CKOPOCTH U
YCKOpPEHUS;

ITP 05. VYmenue onepupoBaTh OK 01 -OK 11, VYcrHblii onpoc
MOHATUSIMU: pallMoHaIbHas ()YHKITHS, K 2.2, 11K 2.4 MareMaTHu4ecKuil JUKTaHT
noKasareibHasi QYHKIUS, CTEIICHHAS WuauBuayanbHas
¢bynkuus, norapudmMudeckas GyHKIHS, caMmocTosiTenbHas pabora
TPUTOHOMETPUYECKHE (PYHKIINU, [TpakTrueckue pabOTHI
oOparHbIe PYHKINH, YMEHUE CTPOUTH KontponbHas padora
rpaduKu U3y4eHHBIX (QYHKITUH, DK3aMeH

MCIIOJIb30BATh TPAPUKH MTPH U3YUECHUH

MIPOLIECCOB U 3aBUCHUMOCTEH, IPU

pelIeHnH 3a1a4 U3 IpYrux y4eOHbIX

MIPEeIMETOB U 3a/1a4 U3 peajbHOM KU3HU;

BBIpaXaTh POPMYIIaMHU 3aBUCHMOCTH

MEX1y BEJIMYNHAMU;

[P 06. YMeHue pematbh TEKCTOBbIE OK 01 -OK 11, VYeTHBII onpoc

3a/1a4d pa3HbIX TUIIOB (B TOM YHCIIE Ha IIK 2.2, 11K 2.4 Maremarndeckuii IUKTAHT
IIPOLIEHTHI, JOJIU U YacTH, Ha IBUJKEHUE, WnnuBuayanbHast
paboTy, CTOUMOCTh TOBAPOB U YCIYT, camocTosTenbHas padboTa
HaJIOTH, 3a/1a4M U3 00JIaCTH yIIpaBJICHUS [IpakTuueckue padboTsl
JTUYHBIMHU U CEMEHHBIMU (DUHAHCAMMU ), KonTponbnas pabora
COCTaBJISITh BBIPAXKEHUSI, ypABHEHUS, DK3aMeH

HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO

3aJ1a4uM, UCCIIE0BATh MOTYYEHHOE

pELIEeHNE U OLIEHNUBATh

MIPaBI0N0I00HOCTh PE3YNIbTATOB;

I1P 07. YMmenue onepupoBarhb OK 0l -OK 11, VYeTHBIN onpoc
MOHATUAMU: cpeaHee apupmernueckoe, | [1K 2.2, TIK 2.4 MareMaTHu4ecKuil TUKTAaHT
Me/iMaHa, HauboJiblee 1 HauMeHbIee NunuBuayanbHas
3HAYEHUs, pa3Max, IUCIEePCHUs, camocTosTeNnbHas padboTa
CTaH/IapTHOE OTKJIOHEHHE YMCIIOBOTO [IpakTuyeckue paboThl
Habopa; yMeHUE U3BJIEKaTh, KonTponbhas padota
MHTEpPIPETUPOBATh HHPOPMALIUIO, OK3aMeH
MPEeACTaBICHHYIO B TaOIUIIaX, HA

auarpammax, rpadukax, OTpaxaronryro

CBOMCTBA pealibHbIX MPOLECCOB U

SBJICHUI; IPEJICTABIATh HH(OPMALIHIO C

TTOMOIIIBIO TAOJIUIT U JTUATPAMM;

HCCIIEI0BaTh CTAaTUCTUYECKHE JaHHBIE, B

TOM YHCJIE C IPUMEHEHUEM TpadudecKuxX

METOJIOB M 2JIEKTPOHHBIX CPEJCTB;

IIP 08. VYMeHue onepupoBaTh OK 01 -OK 11, VYeTHBII onpoc
MOHATUSIMU: CIIyYalHBIN OIBIT U IIK 2.2, 11K 2.4 Maremarudeckuii TUKTaHT

cllydaifHOe COOBITHE, BEPOSITHOCTh
CIIy4aitHOTO COOBITHS; YMEHHE
BBIUUCIISTH BEPOSITHOCTD C
UCTIOJIb30BaHUEM IPahUIECKUX METOJIOB;
MPUMEHSTH (POPMYJIBI CIIOKEHUS U
YMHOKEHHUS BEPOATHOCTEH,
KOMOWHATOpHBIC (DAKTHI U POPMYIIBI IPH

NunuBuayanbHas
caMmocTosiTenbHas pabora
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH
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pEIICHNH 33J1a4; OIICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CIIYYaliHBIMH BEJIMYMHAMHM;, YMCHHE
MIPUBOJIUTH TIPUMEPHI IPOSIBICHHS
3aKOHA OOJIBIIMX YHCE B PUPOIHBIX H
OOI1IECTBEHHBIX SBJICHUSX;

ITP 09. YMenue onepupoBaTh OK 01 -OK 11, VYcrHblil onpoc

MOHATUAMM: TOUKA, NIpsiMas, riockocts, | [IK 2.2, 11K 2.4 MareMaTH4eCKUM JUKTAHT

MIPOCTPAHCTBO, ABYTPAaHHBIN YTOJI, NunuBuyanpHas

CKpEUIUBAIOIIHNECS MPSIMbIE, camocTosTeNbHas paboTa

MapajuieIbHOCTh M MEPIICHIUKYIIPHOCTD [IpakTrueckue paboThI

MPSIMBIX U IJIOCKOCTEH, YTOJl MEXIY KonTponbHas pabora

MPSIMBIMU, YTOJI MEKTY MIPSIMOM U DK3aMeH

IJIOCKOCTBIO, YTOJI MKy TUIOCKOCTSIMH,

paccTostHUuE OT TOYKH JI0 IJIOCKOCTH,

paccTostHuEe MEXAY MPSIMBIMH,

paccTosiHuEe MEXTY IIIOCKOCTAMU;

YMEHHUE UCII0JIb30BaTh MPU PEIICHUN

3a/1a4 U3y4eHHbIe (aKThl U TEOPEMBI

IJITAHUMETPUH; YMEHHUE OLICHUBATh

pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

P 10. VYmenune omnepuposars | OK 01 —OK 11, VYeTHBII onpoc

MOHATUSIMU: MHOrorpanHuk, ceuenue | [1K 2.2, TIK 2.4 MareMaTU4eCKUi TUKTAHT

MHOTOTpPaHHUKA, KyO, MapauieNIeIuIeI, NunusuayanpHas

pu3Ma, nMpamua, durypa u camocTosTenbHas paboTa

MOBEPXHOCTh  BpallleHUs,  UJIUHAP, [IpakTrueckue paboThI

KOHyc, 1map, cdepa, cedeHHs] QUIYPHI KonTponbnas pabota

BpaleHusi, IJIOCKOCTh,  KacaroIllasics DK3aMeH

chepbl, LUUIUHApPA, KOHYyCa, TUIOIMIATh

MOBEPXHOCTH  THUPAMHIBI,  MPU3MBI,

KOHyca, IIWIMHApA, TUIOMAas CcQepsl,

o0BeM KyOa, IPSIMOYTOJIBHOT'O

napajiejenuneaa, TupamMuabl, MPU3MBIL,

UUJTUHAPA, KOHyca, IIapa; yMEHHE

M300paxarthb MHOTOI'paHHHUKHU U

TMOBEPXHOCTU BpAIICHUS, UX CEUYCHHS OT

pyKH, c TMOMOIIBIO YEPTEKHBIX

WHCTPYMEHTOB U JJICKTPOHHBIX CPEJICTB;

YMEHUE pacrno3HaBaTb CUMMETPHUIO B

MPOCTPAHCTBE, YMEHHE paclO3HABaTh

MPaBUJIbHBIE MHOTOTPAHHUKH;

P 11I. YMmenne omnepuposars | OK 01 —OK 11, VYeTHbII onpoc

MOHATUAMM: JIBHKEHHE B mpocrtpaHcTse, | [IK 2.2, 1K 2.4 Maremarudeckuii TUKTaHT

Mofo0HbIe (QUTyphl B IMPOCTPAHCTBE; NunuBunyansHas

HCTOJIb30BaTh  OTHOIIEHWE  TUIONIAIeH camocTosTenbHas paboTa

MOBEPXHOCTEH W OOBEMOB TOIOOHBIX [IpakTrueckue paboThI

¢buryp npu perieHuu 3aaad; KonrponsHas pabora
DK3aMeH

[P 12. VYmenne  Bbrumcaats | OK 01 —OK 11, YcrHbIi onpoc

reoMerpuueckne  BenuuuHbl  (miuHa, | [1IK 2.2, TIK 2.4 Maremarnyeckuii TUKTaHT

yroi, IUIOmaAb, O00beM, IJIOMIA/db NunuBuayanpHas

caMOCTOSATENIbHAs paboTa
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MOBEPXHOCTH), HCIONB3Ys HU3yUCHHBIC
(hOpMYITBI U METO/IBI;

[IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH

P 13. VYmenune omnepuposars | OK 01 —OK 11, VYeTHbII onpoc
NOHATUSIMM: TpsAMoyrodibHas cucrema | [IK 2.2, TIK 2.4 MaremaTuyecKuid TUKTAHT
KOOPJAMHAT, KOOPJUHATHI TOUYKHU, BEKTOP, NnnusuayanbHas
KOOpPIUHATHI BEKTODA, CKaJIsIpHOE camocrosTeNnbHas padboTa
MIPOU3BENICHUE, YTOJ MEXIY BEKTOpPaMHU, [IpakTrueckue paboThI
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA KounTponbhas pabora

Ha 4YHCIIO; HAXOJWTh C IIOMOIIBIO DK3aMeH

W3Y4YEHHBIX bopmyn KOOPJUHATHI

CepeIUHbl OTPE3Ka, PACCTOSIHUE MEXITY

JIByMsI TOUKaMH;

I1P 14. Ywmenue BeiOupars noaxonsamumii | OK 01 — OK 11, VYeTHbII onpoc
M3Yy4YEHHBIN MeTOoX Uil pewmieHus 3anadu, | [1IK 2.2, 11K 2.4 Maremarnyeckuii IUKTAHT

pacro3HaBaTh MaTeMaTudeckue (HakThl U
MaTEMaTUYECKUE MOJIEH B IPUPOIHBIX U
OOIIIECTBEHHBIX SBIICHHUSX, B HUCKYCCTBE,
YMEHHE IIPUBOJIUTH IIPUMEPBI
MAaTE€MaTHYECKUX OTKPBITHI POCCUICKON
Y MUPOBOI MaTeMaTU4eCKON HayKH.

NuauBunyanbHas
caMOCTOsATeNIbHAs paboTa
[IpakTuueckue padboTsl
KontponbHas padota
DK3aMeH




