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Pabouas mporpamma ydeOHOW mucuMIUIMHBI «MareMaTHkay pa3padoTaHa Ha OCHOBE
tpeboBanuit  d®I'OC  cpegnHero  oOmero  oOpa3oBaHUsA,  YTBEP)KIECHHOTO  IIPHKA30M
Munnpocsemieanst Poccun Ne 413 ot 17.05.2012 (aktyanpHas pemakiusi), denepaibHOU
o0pa3oBaTeNbHOIl MporpaMMbl CpeqHero obmiero obpa3zoBaHus, yTBepxkIeHHOU [Ipukazom
Munnpocsemienust Poccun ot 18.05.2023 Ne 371 (akryasibHas penakiusi), paclopsLKEHUs
Munnpocsemenuss Poccun ot 30.04.2021 Ne P-98 5 «0O6 yrBepxkaenun Konnenuu
npernofaBaHus  00mE00pa30BATENbHBIX  TUCIUIUIMH C  y4eTOM  MPOQEeCCHOHATBHON
HAIPAaBIEHHOCTHU MIPOrPaMM CpeIHEro MpodeccrnoHalbHOro 00pa3zoBaHus, pealn3yeMbIX Ha 6aze
OCHOBHOTO 00111eT0 00pa3oBaHus»; MUChMa JlenapraMeHTa rocy1apcTBeHHON MOJUTUKHY B chepe
cpenHero  mpodecCHOHANBbHOrO  O0pa3oBaHHUsT U NPO(ECCHOHAIBHOTO  OOy4YeHUus
Munnpocsemenusi Poccun «O HanpasieHun pexkomenaauuin» ot 14 utons 2024 r. Ne 05-1971
(Pexomennanuu 1o peanu3allMd CpeaHEro ooOmero o0pa3oBaHHUs B Mpeesiax OCBOCHUS
00pa30BaTeNbHON MPOTpaMMBI  CPEAHETO MPOPECCHOHAIBHOTO O0pa30BaHHs), METOIUKU
npenofaBaHus 001eo0pa3oBaTeIbHON AUCIUILIMHBL «MaTemaTuka» U MpUMepHOil paboueit
porpaMMbl  001Ie00pa30BaTEIFHON AUCIUILIMHBL «Marematuka» s mpodeccrnoHaTbHBIX
00pa3oBaTeNIbHBIX OpraHU3alMi 0JI0OpEeHHBIX Ha 3acenaHuu Ilemarormdeckoro coera ®I'bOY
JAIIO  UPIIO mporokomom  Ne6/2025 ot «18» ampens 2025 roma, DeaepanbHOTO
rocyaapcTBeHHOro odpazoBarensHoro cragaapta (aanee — ®I'OC) no crenuansHoctu 46.02.01
«/lokyMeHTalMOHHOE 00ECTICUeHHE YIIPABJICHHUS U aPXUBOBEICHHE, YTBEPKIECHHOTO TIPUKA30M
Munnpocsemienust Poccuu Ne 778 ot 26 aBrycra 2022 1.

Opranuzanus-pa3padorunk: Cankr-IlerepOyprckoe rocy1apcTBeHHOE 010 KETHOE
npodeccuoHalibHOE 00pa3oBaTeNbHOe yupexaeHue «Kommemk
aBTOMaTu3aluu IIPOU3BOACTBA.

[Iporpammy cocraBuna Tokapesa E.B., npenogasarens CII60 I'BITOY «Komnemk aBToMaTuzanuu
MIPOM3BOJICTBAY.

[IporpamMa paccMoTpeHa W of00OpeHa Ha 3acefaHuu paboueil rpymmbl, HpoTokon Ne 8
ot 27.04.2026 .
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4

1. MACIHOPT PABOYEM ITPOI'PAMMBI YUYUEBHOM JUCIHHUIIIUHBI
«MATEMATHUKA»

1.1. MecTo y4eOHOI AUCHHUILVINHBI B CTPYKTYpe o0pa3oBaTtenbHoli nporpammsl CIIO

OoOmeobpa3oBarenbHas yueOHas AUCLUIUIMHA «MaremaTtuka» sBJseTcs 00s3aTeIbHON
YacThIO 00111e00pa30BaTEILHOTO IMKIIA OCHOBHON 00pa30BaTeIbHOM IPOTPaMMbI B COOTBETCTBUU
¢ OIoC mo mporpaMme TIOATOTOBKM  CIIEIHATUMCTOB  cpeaHero 3BeHa 46.02.01
«JlokymMeHTanmoHHoe 00ecTIeYeHHE yIPaBICHHS U ApXHUBOBEIACHUE.

1.2. Ilesu ¥ MUIaHUPYeMBble pPe3yJbTAaThl 0CBOCHHS Y4eOHOM TMCIUIIMHbI

1.2.1. Iean y4eOHOH IMCHMILIMHBI B COOTBETCTBHH ¢ coiep:kanuem DOII

COO

Coneprxanue nporpamMmbl «MareMaTuka» HalpaBI€HO Ha JOCTHXXEHHE CIIETYIOIIUX
LeJIeH:

- (opmHpoBaHHE IICHTPAJBHBIX MAaTEMAaTHYECKHUX MOHATHHA (YHUCIO, BEJINYHHA,
reomeTpuueckas  Qgurypa, IEpeMEHHas, BEpPOSTHOCTb, (QYHKIUSA), OOeCIeUnBAIOLIIUX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

- IoJBe/eHue 00yJaroIuXCcs Ha JOCTYITHOM Ul HUX YPOBHE K OCO3HAHUIO B3aUMOCBSA3H
MaTeMaTUKHd M OKPYXKAIOLIEro MUpa, NOHMMAaHHWE MAaTeMaTUKU KaK 4acTU OOILIed KyJIbTyphbl
4eJI0BEYECTBA;

- pa3BUTHE MHTEUIEKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH  OOydJaromuxcs,
II03HABATEJILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBILIEHUS, HHTEpeca
K U3YYEHHUIO MaTEMaTUKH;

- (¢opmupoBaHue (yHKIMOHAJBHOW  MAaTEeMaTH4YEeCKOM TIPaMOTHOCTH:  YMEHMS
pacro3HaBaTh MaTEMaTUYECKHUE ACIIEKTHI B PEAIbHBIX KU3HEHHBIX CUTYalMSIX U IPU U3yYECHUHU
Jpyrux y4eOHbIX IPEIMETOB, IPOSIBIEHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OopMyIHpOBaTh
UX Ha S3bIKE MAaTeMAaTHMKH U CO3JaBaTb MAaT€MAaTHYECKHE MOJEIM, NPHUMEHSITh OCBOCHHBIN
MaTeMaTUYECKUH anmapar JUisl peIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh
Y OLICHUBATh ITOJIYYEHHBIE PE3YIIbTaThI.



1.2.2. Ilnanupyemble pe3yabTaTbl OCBOEHHs 0011e00pa30BaTeIbHOI yueOHOUH JUCHUIJIMHBI B COOTBETCTBUU € TPeOOBAHUSIMH
®I'OC COO u ®1roC C1io

Kon u HaumeHoBaHue
¢opmMupyeMbIX KOMIIETEeHIIU

HJIaHpreMbIe PeE€3yJabTATbI OCBOCHHUA THCUHMIIMHBI

JIMYHOCTHBIE PE3YJAbTAThI

MeTaHpellMeTH])Ie PeE3yJdbTaThI

HpeHMeTHbIe pe3yJabTaThbl

OK 01. BeiOupars crnocoOsr
peleHus 3a1a4
npodeccnoHaTbHON

JESITETPHOCTH MPUMEHHUTENBHO K
pa3IUIHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBats
COBpPEMEHHBIE CPE/ICTBA MOWUCKA,
aHalM3a M WHTEpIpeTaluu
nHpOpManuH, u
WHQOPMALMOHHBIE TEXHOJOTHH
JUIst BBINOJIHEHHUS 3a1au
npodeccrnoHanbHOM
JIeSITeIIbHOCTH.

OK 03. IlmanupoBaTh U
pearn30BHIBaTH coOCTBEeHHOE
pogeccroHaNIbHOE "
JMYHOCTHOE pasBuTHE,
MIPEINPUHAMATEIBCKYIO
JIeSITeTIbHOCTD B
npodeccHoHaIbHOI coepe,
UCIIOJIb30BaTh 3HaHUS o
IpaBOBOM u (rHaHCOBOM
IrPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYAIHIX.

OK 04. S dexTrBHO
B3aMMOJICHICTBOBATh U pabOTaTh B
KOJIJIEKTHBE ¥ KOMaHJIE.

OK 0S. OcymiecTBiasATh YCTHYIO U
MUCHMEHHYI0 KOMMYHHUKAIMIO Ha

rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu c
Y4eTOM ocobeHHOCTEH
COIMAIILHOTO W KYJBTYPHOTO
KOHTEKCTA.

JIP 01. I'paxxiaHckoe BOCIUTAHUE:
c(OpPMUPOBAHHOCTb TPAXKIAHCKOH MO3UIHH
0o0yJaromerocst Kak akTHBHOTO H
OTBETCTBEHHOTO WICHA POCCHICKOTO
oOrmiecTBa, IPEICTABICHAE O MATEMaTHIECKUX
OCHOBaX (pYHKIIMOHHUPOBAHHS PA3IAIHBIX
CTPYKTYD, SIBJICHUH, IPOIIETYP TPAXKITAHCKOTO
o01iecTBa (BEIOOPHI, OMIPOCHI H APYTOE),
yMEHHE B3aMMOJICHCTBOBATh C COLMAIbHBIMU
HHCTUTYTaMH B COOTBETCTBUH C UX
(GYHKIUAMYA M HA3HAYCHHUEM;

JIP 02. TTaTpuoTudeckoe BOCIUTaHUE:
c¢(hOpPMHUPOBAHHOCTH POCCUHCKOM
TpaXITaHCKOH MICHTHIHOCTH, YBAXKCHUS K
MIPONIIOMY U HACTOSAIEMY POCCHHCKON
MaTeMAaTHKH, IECHHOCTHOE OTHOIIICHHE K
JOCTIDKEHHSIM POCCHACKAX MATEMAaTHKOB H
poccuiicKoi MaTeMaTHYeCKOH ILIKOJIbI,
HCTIONB30BaHUE ATHX JTOCTHKCHUH B IPYTUX
HayKaxX, TEXHOJIOTHUSIX, chepax IKOHOMHUKH;
JIP 03. /lyxoBHO-HPaBCTBEHHOE BOCIIUTaHHE:!
OCO3HaHHE JyXOBHBIX LIEHHOCTEH
poccuiickoro Hapo/a, chopMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHUSI, STUYECKOTO
MIOBE/ICHHSI, CBSI3aHHOT'O C IIPAKTUYECKUM
MIPUMEHEHUEM JTOCTH)KCHUH HAyKH U
JIeATENIbHOCTBIO YUE€HOT'0, OCO3HAHHE JINYHOTO
BKJIa/Ia B TIOCTPOCHUE YCTOHYHUBOTO
Oysty1mero;

JIP 04. DcreTnueckoe BOCIUTAHUE:
ACTETHYECKOE OTHOILIEHHUE K MUPY, BKIIIOYast
JCTETHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEUICHNH, PacCyKICHHUH,

MP 01. ChopmupoBaHOCTB
M03HABATENbHBIE YHUBEPCAIIbHBIC
y4eOHbIe eicTBUA: 6a30BbIe
JIOTHYeCKHe eiiCTBHUS: BELIBILITE H
XapaKTepU30BaTh CYIICCTBEHHBIE
MIPU3HAKH MaTeMaTHIECKUX OOBEKTOB,
MOHATHM, OTHOLLIEHUH MEXAY
MOHATUAMH, (HOPMYITHPOBATH
ompejieNieHus] IOHATUH, YCTaHABIUBATh
CYILLECTBEHHBIN NIPU3HAK
Kiaccu(UKaIUi, OCHOBAHUS JIJIS
0000LICHUS U CPABHEHHUSI, KDUTEPUH
MIPOBOJMMOI0 aHAJIN3a; BOCIIPUHUMATb,
(dhopMynIHpoBaTh U MPeoOpPa3OBEIBATH
CYXJICHUS: YTBEpAUTEILHBIC U
OTpHIATEIBHBIC, CAMHUYHEIC, YACTHBIC U
o01Ire, YCIOBHEIC, BEISBISATh
MaTeMaTHIECKUE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M U IPOTUBOpEYHNS B (PaKTax,
JIAHHBIX, HAOTIOICHUSAX U
YTBEPKACHUSIX, TIPEJIaraTh KPUTEPUH
JUTSL BBISIBIICHUS 3aKOHOMEPHOCTEH 1
MPOTUBOPEUHIL; 1e]aTh BEIBOJBI C
WCTIOJB30BaHUEM 3aKOHOB JIOTUKH,
JIeTyKTHUBHBIX U UHIAYKTUBHBIX
YMO3aKJII4YeHUH, yMO3aKIIIOUEHUH 110
AQHAJIOTUH; IPOBOJAUTH CAMOCTOSTEIBHO
JI0Ka3aTeNbCTBA MaTEMaTHUYECKIX
YTBEPKIECHUH (IIPSIMBIE U OT
MIPOTHBHOTO), BBICTPAUBATh
apryMeHTaIuIo, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBHIBATH
cOOCTBEHHBIC CY>KIICHUS M BHIBOIBI;
BBIOMPATH CIIOCO0 permeHus: yaeOHon

IIP 01. BnaneHue MeToaaMH J10Ka3aTeIbCTB,
ITOPUTMaMH pPEIleHHUs 3a/1a4; YMEHUE
(opMyIHpPOBaTH ONPEAETICHUS, AaKCHOMBI U
TEOPEMBI, IPUMEHATH UX, IPOBOINTH
JIOKa3aTENIbHBIC PACCYXKICHHS B XOZE PEIICHHS
3aj1ay;

P 02. VYmeHue onepupoBaTh HOHATHAMU:

CTENEHb YuCha, JiorapudM uucia; yMeHne
BBITIOJIHATH BBIYHMCIICHHE 3HAYCHUI 1
npeoOpa3oBaHus BHIPAKEHUN CO CTENEHIMU U
JorapupmMamu, npeodopazoBaHus APOOHO-
palMOHABHBIX BHIPAXKEHHH;

ITP 03. YwmeHue onepupoBaTh HOHATHAMU:
pannoHanbHbIE, HppaluOHAIbHEIC,
MIOKa3aTeJbHbIE, CTEIICHHBIE,
norapupMHIECKUE, TPUTOHOMETPHIECKHUE
ypaBHEHHS M HEPAaBEHCTBA, UX CHCTEMBI;

P 04. YMmenue onepupoBaTh MOHITHSIMHU:
(hyHKUWS, HeTIpephIBHAS QYHKITHS,
NPOU3BOJHAS, IEPBOOOPa3HAs, ONpe/IeTIeHHbIH
UHTETpaJl; yMEHHE HAXOIUTh IPOU3BOHbIC
9JIEMEHTAPHBIX (YHKLHUH, UCIIOIB3YS
CIpaBOYHbIE MaTEPHAJIbL; UCCICA0BAThH B
NPOCTEUIINX ClTydasx QyHKIUH Ha
MOHOTOHHOCTb, HAXO/IUTh HAaHOOJIbLINE U
HavMeEHbIINE 3HaYeHUs! QYHKIUH; CTPOUTH
rpaK¥ MHOTOWICHOB C MCIIOJIb30BaHUEM
anrnapaTa MaTeMaTHYeCKOTO aHaJIHN3a;
MIPUMEHSATH MPOU3BOIHYIO TIPH PELICHUH 3a/1a4
Ha JIBIDKCHHUE; PelIaTh MPAKTHKO-
OpPHEHTHPOBAHHbIE 3a]]a4K HA HAUOONBIINE U
HavMeHbIINe 3HAYCHUS, Ha HAXOXKCHUE MyTH,
CKOPOCTHU M YCKOPEHHUS,




OK 06. IIposBasATh Ipa’kJaHCKO-
MaTPHOTHUECKYIO MO3HIIHIO,
JIEMOHCTPUPOBATh  OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE
TpaAULIUOHHBIX pPOCCUHMCKUX
JTyXOBHO-HPABCTBEHHBIX
L[EHHOCTeH, B TOM 4YHCIE C
y4eToM rapMOHHU3AIUH
ME)KHAIIMOHAIBHBIX u
MEXPEIUTHO3HBIX  OTHOLICHUH,
MIPUMEHSTh CTaHJAapTHI
AHTHKOPPYIIIHOHHOTO
MIOBEICHHS.
OK 07.
COXPaHEHHIO

CopelicTBOBaThH
OKpyXarouien
cpensl, pecypcochepexeHuro,
MIPUMEHSTh 3HAHUS 00
W3MEHEHUU KIUMAaTa, [PHHIHIIEI
OepexITMBOTO MIPOU3BOJICTBA,
3¢ (ekTHBHO  JeicTBOBAaTH B
Ype3BbIYANHBIX CHUTYyaIUsX.
OK 08. Ucnons3zoBarb cpeacrsa

Gu3HYeCKOM  KyABTYpBHl  JUIS
COXpaHeHWs ¥  yKpETUIeHHs
30POBBS B nporecce
npodeccrnoHanbHOM’

NEATSIBHOCTH W IOJAACPIKAHUS
HE00X0IUMOT0 YpOBHS
(bu3HYECKOil MOATOTOBICHHOCTH.
OK 09. [Tonp30BaThCs
npodeccrnoHaTbHOM
JIOKyMEHTaIeH Ha
rOCYy/IapCTBCHHOM U
WHOCTPAHHOM SI3BIKAX.

IIK 1.3. BianeTts HaBBIKAMU
IUTAHUPOBAHHS PaboUero
BPEMEHH PYKOBOIUTEIIS U
cekpeTaps.

IIK 1.5. Bragets criocobamu
OpraHu3aluy paboyero

BOCTIPHAMYHBOCTH K MATEMAaTHIECKAM
acIieKTaM pa3IMYHBIX BUIOB UCKYCCTBA;

JIP 05. ®uznyeckoe BOCIUTAHUE:
c¢(hOpMUPOBAHHOCTH YMCHHS TPUMCHSTh
MaTeMAaTHYCCKUE 3HAHUS B HHTEPEcax
3I0OPOBOTO M OE30MACHOTO 00pa3a KU3HH,
OTBETCTBCHHOC OTHOILICHHE K CBOEMY
3II0POBBIO (37J0POBOEC MUTAHUE,
cOaaHCHPOBAHHBIN PEKUM 3aHITHN U
OT[BIXA, PEryisApHast GuzndecKas
aKTHUBHOCTB), PH3MUYECKOE
COBEPIICHCTBOBAHKE MIPU 3aHATHAX
CIIOPTHBHO-030POBUTEIHHOI
JeSITeIIBHOCTRIO;

JIP 06. TpynoBoe BOCIIUTAaHUE:

TFOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH
TPYAOIIO0US, UHTEPEC K Pa3InIHbIM chepam
poheCCUOHATIBHOM e TeIbHOCTH,
CBSI3aHHBIM C MATEMATHKOM U €¢
MIPUJIOKCHUSIMH, YMEHHE COBEPIIATh
OCO3HAHHEIH BEIOOp Oyaymieit mpodeccun u
pearn30BBIBATh COOCTBCHHBIC KU3HEHHBIC
IUTaHBL, TOTOBHOCTH M CIIOCOOHOCTBH K
MaTeMaTHIECKOMY 00pa30BaHUIO 1
caM000pa30BaHUIO HA TIPOTSHKCHUN BCEH
JKH3HH, TOTOBHOCTH K aKTUBHOMY YYaCTHIO B
pEIICHUH MPAKTHYECKUX 3a1a4
MaTeMAaTHYECKOM HAPABICHHOCTH;

JIP 07. DKoI0oTH4ecKoe BOCIIUTAHUE:
¢(hOpPMHUPOBAHHOCTH IKOJIOTHICCKOM
KYJbTYpHI, TOHIMAaHUE BIUSHIS COLUAITBHO-
9KOHOMHYECKUX MPOIIECCOB HA COCTOSTHHE
MIPUPOIHOM U COLUATLHON CPEbI, OCO3HAHHE
rII00ANEHOTO XapaKTepa SKOJIOTHICCKAX
po0JIeM, OPUCHTAIIHS HAa PUMCHEHHE
MaTeMAaTUYCCKUX 3HAHUH JUIS PeICHNUS 3a1a4
B 00JIACTH OKPY’KaIOIIEeH CpeIbl,
[UTAHUPOBAHKUE MOCTYIIKOB M OLIEHKH MX
BO3MOJKHBIX MTOCICACTBHIM JJIs1 OKPYKAFOIICH
Cpelsl;

3a7a4d (CpPaBHUBATH HECKOIBKO
BapHaHTOB PEIICHUS, BEIOUPATH
HanOosee MOIXOSIIHHA C yYeTOM
CaMOCTOSITENILHO BBIJICJICHHBIX
KpUTepHEB); 0a30BbIe
HccTIel0BaTe/IbCKHe IeiiCTBUSA:
HCIOJIb30BaTh BOIMPOCHI KaK
HCCIIeIOBATENbCKUI HHCTPYMEHT
MI03HaHMS, HOPMyYIHNpPOBATH BOIPOCHI,
(uKcHpyoLe TPOTUBOPEIHE,
npo0eMy, ycTaHaBINBaTh HICKOMOE 1
JaHHOE, (hOPMHPOBATh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIIHIO,
MHEHHE; IPOBOJUTH CAMOCTOSTEIILHO
CIUIAHUPOBAHHBIN dKCIIEPUMEHT,
HCCIIeIOBAaHHE IO YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOTO
00BEKTa, SIBJICHUS, TIpOIiecca,
BBISIBJICHUIO 3aBHCUMOCTEH MEX Ty
00beKTaMu, SIBICHUSIMH, IPOLIECCAMH;
CaMOCTOSATENHHO (POPMYIUPOBATH
0000MIEHNS 1 BBIBOBI IO PE3yIbTaTaM
MIPOBEJICHHOTO HAOIIOICHNS,
HCCIIeIOBAHMS, OIICHUBATh
JIOCTOBEPHOCTBH ITOJTyIEHHBIX
Pe3ynbTaToB, BHIBOJAOB U 0000IIECHUIA,
MPOTHO3UPOBATH BOZMOXKHOE PAa3BUTHE
npoIiecca, a Tak’Ke BBABUIaTh
HPEATIONIOKEHHUS O €0 Pa3BUTHH B
HOBBIX YCIIOBUSX; padoTa ¢
uH(opManmeii: BEIIBIATH 1eOUIATHI
nH}popManny, TaHHEIX, HEOOXOANMBIX
JUISL OTBETA Ha BOTIPOC U JUIS PEIICHHUS
3aJ1a4M; BBIOMPATh HHPOPMAIIHIO U3
HCTOYHHMKOB Pa3JINYHbIX THIIOB,
aHAIM3UPOBATh, CUCTEMAaTH3UPOBATh U
HHTEPIPETHPOBATH HH(OPMAIIHIO
pa3nuuHbIX BUIOB U Gopm
MIPECTABIICHNS; CTPYKTYPHPOBATh
nHGOPMANHNIO, IPEICTABIIATE €€ B

P 05. VYmenue onepupoBaTh NOHATUAMU:
panuoHanbHas (GyHKIUS, MOKa3aTeIbHASL
GyHKIMS, cTenieHHas: QyHKIuS,
norapupmudeckas QyHkuus,
TPUTOHOMETpHUYeCcKHe GyHKINH, OOpaTHbIE
(YHKIMH; YMEHUE CTPOUTH Tpaduku
W3YYCHHBIX (DYHKIMH, HCIIOJIb30BATh IPaUKU
NIPU U3yYEHHUH NPOILIECCOB U 3aBUCUMOCTEH, NIpU
PCLICHUH 33134 U3 IPYTUX YI€OHBIX IIPEAMETOB
1 3a]1a4 U3 PeaIbHOM XHU3HNU; BBIPAXKATh
(hopMynaMy 3aBHCUMOCTH MEXIY BETHIHMHAMH;
P 06. VYmeHue pemats TEKCTOBBIE 3aa4U
Pa3HbIX TUIIOB (B TOM YHCJIC HA TIPOIICHTBHI,
JIOJI M 4acTH, Ha JIBIDKEHHUE, paboTy,
CTOMMOCTH TOBApOB U YCIIYT, HAJIOTH, 3a0a4H U3
00J1acTH yNpaBJIeHUs TMYHBIMU U CEMEHHBIMU
(MHAHCaMM); COCTABIISITh BEIPAYKEHUS,
ypaBHEHHMS, HEPABEHCTBA U UX CUCTEMBI IO
YCIIOBHIO 3aJ]auH, UCCIIEA0BATh NMOJyYEHHOE
pelIeHne U OLIEHUBATH NIPABJONOA00HOCTD
Ppe3yNbTaToB;

P 07. YMeHue onepupoBarh NOHATHAMHU:
cpeznHee apu(MeTHIeCKoe, MEANaHa,
HaunOoJbllIee 1 HAaMMEHbIIIee 3HAYEHHS, pa3Max,
JHCIIEPCHs], CTAaHIAPTHOE OTKJIIOHEHHE
YHCJIOBOTO HAbOpa; yMEHHUE U3BICKATh,
UHTEPIPETUPOBATH HH(POPMAILIHIO,
NpeCTaBICHHYIO B TabnuIax, Ha JUarpaMmmax,
rpadukax, OTpaKarIly0 CBOMCTBA pealbHbIX
MPOIIECCOB U SIBJICHUIL; IPEICTABIATH
nH(pOpMaNHNIO ¢ TOMOIIBIO TAOJHI] ¥ AUATPAMM;
HCCIIeI0BAaTh CTATUCTHYECKUE JJAaHHBIE, B TOM
YHcIe ¢ IPUMEHEHHEeM IpauyecKux METOI0B 1
SIEKTPOHHBIX CPEJICTB;

IIP 08. VYmeHue onepupoBaTh HOHATHAMU:
CITy4alHBIH OIBIT U CITy4aiiHOE COOBITHE,
BEPOSATHOCTH CIy4alfHOTO COOBITHS;, YMEHUE
BBIYUCIIATH BEPOSTHOCTH C HCIIOJIH30BAHUEM
rpau9ecKux METOIO0B; IPUMEHSTH (POPMYIIBI
CIIO’KEHUSI I YMHOXKEHHS BEPOSTHOCTEH,




[IPOCTPAHCTBA IPUEMHON U
KaOMHEeTa PyKOBOIUTEIS.

JIP 08. IleHHOCTH HAYYHOTO ITO3HAHUS:
c(hOpMHUPOBAHHOCTE MUPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKH M 0OILECTBEHHOW IPaKTHKH,
MIOHUMaHHUEe MaTeMaTUYeCKON HayKU Kak
cepbl UeIIOBEUECKON JISSITENEHOCTH, STAIlOB
€€ pa3BUTHA U 3HAUUMOCTH ISl Pa3BUTHUSL
LIUBWIN3AIIY, OBJIAICHUE S3bIKOM
MaTeMaTHK{ U MaTeMaTHIECKOH KyJIbTypor
KaK CPE/ICTBOM MO3HaHMS MUPa, TOTOBHOCTh
OCYIIECTBIISITH IPOCKTHYIO U
HCCIIEI0BATEIbCKYIO ACATEILHOCT
WHIVBHUIYaJILHO U B TPYTIIE.

pa3nu4gHBIX popMax, HILTFOCTPUPOBATH
rpaduIecKy; OIEHUBATH HAEKHOCTD
nH(OpManuK M0 CaMOCTOSATEIHHO
c(OpPMYITMPOBAHHBIM KPUTEPHUSIM.

MP 02. CdopmupoBanbl  yMeHHs
KOMMYHHUKaTHBHBIX YHUBEPCaJIbHBIX
y4eOHBIX JeiicTBuil: o01eHue:
BOCIIpUHMMAaTh ¥ (OPMYJIHPOBAThH
CYXXJCHHUS B COOTBETCTBUH C yCIOBUSIMHU
W TeaIMH  OOLICHUs, $CHO, TOYHO,
TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHMS
B YCTHBIX M TIMCbMEHHBIX TEKCTaXx, 1aBaTh
MOSCHEHHUSI TI0 XOAy PpeIICHHS 3aJadH,
KOMMCHTHPOBATH HOHy‘IeHHbeI
pe3ysbTat; B Xo/e 00CyKIeHHs 3a1aBaTh
BOINPOCHI TI0 CYIIECTBY 0OCYyXIaeMoi
TE€MbI, TPOOJIEMBI, pelIaeMON 3ajauu,
BBICKA3bIBaTh MHJCH, HALCJICHHBIC Ha
NOUCK PEHICHHUA, COIIOCTaBJIATH CBOU
CYKIOEHHS C CYXICHHSIMH JIPyTHX
YYacTHUKOB JMajora, OOHapyXuBaTb
pasiMuMe W CXOJCTBO IIO3MLHUH, B
KOppeKTHOH  Qopme  (hopMyIHpOBaTH
pasHoTIacHs, CBOU BO3PaKEHHUS;
MIPEACTAaBISITE  PE3YNbTaThl  PEIICHHS
3aJ]a4M, HSKCIIEPUMEHTA, HCCIIEI0BaHUs,
NPOEKTa, CaMOCTOATENBHO BBIOMPATH
(dbopMaT BBICTYIUIEHHS C YYETOM 3ajad
Mpe3eHTAINH u ocobeHHOCTEH
ayJAUTOPHUH; COBMeECTHasI
AesITeJIbHOCTD: TTOHNUMATh u
UCIIONIH30BATh HperMYIIeCTBa
KOMaH/IHOW M WHAWBUAYaJbHOH paboThI

Ipu  pemeHud  y4eOHBIX  3ajad,
MIPUHUMATh LeNb COBMECTHOH
JESITeNbHOCTH, IJIaHUPOBATh
OpPTraHU3aIlMI0  COBMECTHOW  paboTHI,
pacupenenarsb BHJIbI pabor,

JIOrOBapHUBaThCs, 00CYkKAaTh MPOLECC U
pe3ynbTar paboThl, 0000IIaTh MHEHUS

KOMOWHATOPHBIE (DaKTHI U POPMYIIEI IIPH
pELICHUH 33/1a4; OLICHUBATh BEPOATHOCTH
peaybHBIX COOBITHII; 3HAKOMCTBO CO
CITy4allHBIMH BETMYMHAMHU; YMEHHE TPUBOJIUTH
MIPUMEPBI MPOSIBIICHUS 3aKOHA OOJIBIINX YHCEI
B IIPUPO/IHBIX U OOIIECTBEHHBIX SIBICHUSX;

IIP 09. YMmeHue onepupoBaTh NOHATUSIMU:
TOUKa, NMpsIMas, TNIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHBIH yroj, CKPEIUBAIOLIHECS MIPSIMBIC,
MIapauIebHOCTD U MEPIECHIUKYIIPHOCTD
TIPSMBIX ¥ TNIOCKOCTEH, YroJI MEXy IPSMBIMH,
YTOJ MEKAY NPSIMOH U INIOCKOCTBIO, yroJ
MEXIY IUIOCKOCTSAMH, PACCTOSHHE OT TOYKH JI0
IUTOCKOCTH, PACCTOSHUE MEXY IPSIMBIMH,
paccTosiHUEe MEXKAY IIIOCKOCTSIMU; yMEHHE
UCIIOJIB30BATh MIPU PELICHNH 33124 U3y4YeHHbIe
(axThl U TEOPEMBI INITAHUMETPHH; YMEHUE
OLICHHBATbh pa3Mepbl OOBEKTOB OKPYKAIOLIETO
MUpa;

P 10. Ymenue onepupoBaTh NOHATUAMH:
MHOTOTPaHHHK, CEYeHIe MHOTOTpaHHHKa, KyO,
TapaJuleNienuIes, Mpu3Ma, nupamMuaa, gurypa n
TIOBEPXHOCTH BPAIEHNU, IIMIMHIP, KOHYC, IIap,
cdepa, cedenust GUrypsl BpameHus, IIOCKOCTh,
Kacaromiascst chepsl, IINHIPA, KOHYyCa,
TUTOIA/1b TOBEPXHOCTH MUPAMUABI, TPU3MBI,
KOHYcCa, HMIMHAPA, IUIoab chepbl, 00beM
Ky0a, IPsIMOYTOJIFHOTO MapaJuIeenumesna,
HMUPaMHUJIBL, TIPU3MBI, IIWINHIPA, KOHYyCA, I1apa;
yYMEHHE U300pakaTh MHOTOTPAHHUKH U
TTOBEPXHOCTH BPALIEHUS, X CEYEHHS OT PYKH, C
MIOMOIIBIO YEPTEKHBIX HUHCTPYMEHTOB U
JNIEKTPOHHBIX CPEACTB; YMEHUE PAcIO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacIio3HaBaTh NPaBUIbHBIE MHOTOIDAHHHKH;
IIP 11. VYmMeHue onepupoBaTh NOHATHAMU:
JBIDKEHHUE B IPOCTPAHCTBE, ITOT00HBIE (QUTYPHI
B IIPOCTPAHCTBE; HCIIOIH30BaTh OTHOIIICHHE
MJI0MIA/IeH TOBEPXHOCTEH U 00HEMOB MTOTIOOHBIX
($uryp npu pereHun 3aaag;




HCECKOJIBKHUX HIO,I[GI\/'I; y4aCcTBOBaTh B

TPYIIIOBBIX thopmax paboTh
(obcyxaeHus, 0o0MeH MHCHH,
"MO3roBele  IUTYpMBI' W HHBIE),

BBIMIOJIHATh CBOKO 4acTh pPabOTBI U
KOOPIMHUPOBAaTh CBOM JIEHCTBUS C
JpPYTUMH 4iI€HaMU KOMaHJbl, OLIEHUBATh
KayecTBO CBOCTO BKJIAJa B  OOIIMi
MPOIYKT o KpUTEPUSM,
chopMyITHPOBaHHBIM Yy4aCTHUKaMHU
B3aUMOJICHCTBHSI.

MP 03. CdhopmupoBaHOCTD
PETYIATHBHBIX YHUBEPCANBHBIX YIeOHBIX
JIEUCTBUI: caMoopraHmM3anus:
COCTaBIISITh IUIAH, QJITOPUTM PEIICHHS
3aJaud, BBIOMpATh CIOCOO pemeHus ¢
y4eTOM  HMEIOIUXCSI  PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTUPOBaTh M  KOPPEKTHUPOBATh
BApUAHTBl PELIEHUH € y4YeToM HOBOM
HHPOPMALIUN; CAMOKOHTPOJIb: BIAICThH
HaBBIKAMH ITO3HABATEIBHON pediiekcun
KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUMI
U MBICIHUTEIbHBIX  IPOLECCOB,  HX
Ppe3yNnbTaToB, BJIJIETh crocobamu
CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpoIecca
U pe3ysbTaTa pelieHus MaTeMaTHIeCKON
3a/1a4w; MpeIBUIETh TPYIHOCTH,
KOTOpbIE  MOTYT  BO3HUKHYTh  IpHU
pelieHny 3aJ1a4i, BHOCUTh KOPPEKTUBHI B
JIeATeIbHOCTh  HAa  OCHOBE  HOBBIX
00CTOSITENILCTB, JAHHBIX, HAWJICHHBIX
omuOOK, BBIABICHHBIX  TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE pe3yJibTaTa
LENA U YCIOBUAM, OOBSICHATH MPHUIUHBI

JOCTH>KEHUS WIH HEIOCTHKEHUS
pe3yabTaTOB AEATENBHOCTH, HAaXOIUTh
ommnoKy, JlaBaTh OLICHKY

MIPHOOPETEHHOMY OTIBITY.

P 12. YMeHHe BBIYHCIATE TEOMETPHUCCKIE
BEJIMYUHEI (JUTMHA, YTOJI, TUIOIMIAb, 00BEM,
IUIOINAAb TOBEPXHOCTHU), UCTIONB3YS U3yUCHHBIE
(OpMYIIBI 1 METOJIBI;

IIP 13. VYMeHue onepupoBaTh HOHATUAMU:
MPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT,
KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATEI
BEKTOpA, CKaJSIPHOE IIPOU3BEIEHHE, IO
MEXIY BEKTOPAMH, CYMMa BEKTOPOB,
MIPOM3BEICHUE BEKTOPA HA YMCIIO; HAXOANTH C
TIOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIHHATEI
CEepeIMHBI OTPE3Ka, PACCTOSIHHE MEXKIY IBYyMs
TOYKaMU;

ITP 14. Ymenue BbIOMpATH MOIXOASIINAN
U3yYCHHBII METO I PeLIeHUs 3a1a4H,
pacrio3HaBaTh MaTeMaTH4eckue (GakThl 1
MaTeMaTHYECKUE MOJICNIN B IPUPOIHBIX U
OOILECTBEHHBIX SIBJICHUSAX, B HICKYCCTBE; yMEHHE
HIPUBOIUTH IPUMEPHI MAaTEMaTHYECKHIX
OTKPBITHI pOCCUHCKON U MUPOBOM
MaTeMaTHIecKOi HayKH.




. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIHUAILIAHBI <MATEMATHUKA»

2.1 O0beM y4eOHOM TUCHHUILVIMHBI U BUbI Y4eOHOH padoThI

Bup yuedHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIITHHBI 232

BT. U.:

1. OcHoBHOe cojep:kaHue 204

BT. 4.:

TEOpEeTUYeCcKoe 00yUeHne 136

MIPaKTUYECKHE 3aHATHS 68

2. IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHMNE 22

(comeprxkaHue NPUKJIATHOTO MOTYJIS)

BT. 4.:

TEeOopeTu4ecKoe o0yuyeHue 14

NPaKTUYCCKUE 3aHATHS 8
[TpomexxyTouHas arTectanus B popMe IK3aMeHa 6
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2.2. TemaTnyeckuii IVIaH U coiep:KaHue y4eOHOH TUCHHUIINHBI

HaumeHoBaHue pa3jiesioB u

Conep:xanue yuye0HOro marepuasa (0CHOBHOe M pPodeccHOHAJIBLHO-

O0BeM yacoB

TeM OPMEHTHPOBAHHOE), IPAKTHYECKHE 3aHATHSA Bcero | Ilpaktu | IIpodeccuona | @opmupy
4ecKHe JIHO- emMble
3aHATUS | OPUCHTUPOBAH | KOMIIETeH

HOE M
coJiepyKaHue
1 2 3 4 5 6
Pa3nea 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI 18 2 6 OK 01,
Tema 1.1 Coaep:xanue yue0HOro MaTepHaJia 4 0 2 OK 02,
Hean | 3agauu | [lens u 3a7aun MaTeMaTUKU IIPU OCBOCHHUH CTICIIMAIBHOCTH. 4 2 OK 03,
MAaTEeMATHKH IPH OCBOEHUH | bazoBbie 3HAHNS M YMEHUsI 110 MaTeMaTHKe B MPodeccnoHalibLHO u OK 04,
cnenuajgbHocTn. Yucaa u | B OBCEeIHEBHOI NesITeJIbHOCTH CHennaJucTa no OK 05,
BBIYMCJICHUS JTOKYMEHTAIIMOHHOMY 00eCle4eHU 0 YIPABJIEHHsI 1 APXHBHOMY JIeJTy. OK 06,
JlelicTBust Haa TOJOXHUTENBHBIMA M OTPULATEIBHBIMH YHCIAMH, C OK 07,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU. OK 08,
JleiicTBusi co creneHsiMH, GOPMYITBI COKPAIIEHHOTO YMHOKECHUS OK 09,
Tema 1.2 Cojep:kanue yueOHOr0o MaTepuasa 4 0 2 1K 1.3,
IIpouenTHbie BoIuMcaenus. | [IpocTsle MpOLEHTHI, pa3Hble CHOCOObI MX BbIYMCIEHUA. JInHElHbIe, 4 2 1K 1.5
YpaBHeHusi H HEPABEHCTBA | KBaJIpaTHBIC, IPOOHO-IMHEHHbIE YpaBHEHHUS U HEPABEHCTBA.
Pacuer moka3zareseii 3¢dekTHBHOCTH  CIOYKObI  yNpaBJICHUA
MepCOHAIOM
Tema 1.3. Copepxanue y4eOHOIro MaTepuasa 4 0 2
IIpouentHble BhIYMcAeHHs | [IponenTHBIC BLIUNCICHNA B 1eJI0NPON3BOICTBE U APXUBOBEACHUN 4 2
B npogecCHOHANbHBIX
3ajavax
Tema 1.4 Copepxxanue yuyeOHOIro MaTepuaJa 6 2 0
Pemienne 3anay. BxoaHoii | Belunciiennss W mnpeoOpa3oBaHusi. YpaBHEHMsl W HepaBeHCTBA. 4
KOHTPO.Ib I'eoMeTpHsi HA MJIOCKOCTH.
IIpakTuyeckoe 3ansitue Nel. BrimonHeHHe KOHTPOJIBHOW pabOTHI 2 2

«Bpruucnenus u Hp606pa3OBaHI/I}I»
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Paznea 2. IIpsiMble M JI0CKOCTH B IpocTpaHcTBe. KoopimHAThI H BeKTOPHI B MPOCTPAHCTBE. 28 10 4
Tema 2.1. Coaep:xkaHue y4eOHOT0 MaTepHaJia 2 0 0
OcHoBHbBIE nousitus | I[Ipenmer crepeomerprn. OCHOBHBIE TOHATHS (TOUKA, IPSIMast, INIOCKOCTb, 2
cTepeoMeTpHUH. npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. Ilepecekaromuecs,

Pacnosioskenne NpAMBIX M | apajuiebHbIE M CKPEIIMBAIOLINECS MPSMbIE. YTOI MEXIY MPSIMBIMHU B
IJIOCKOCTel MIPOCTPAHCTBE. [leprieH IUKyIAPHOCTD MPSIMBIX. OcHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPBHI
Tema 2.2. Coaep:xanue yue0HOro MaTepHaJia 6 2 0
ITapajuteqbHOCTE NPAMBIX, | [TapamiensHbie npsaMas u mockocts. Onpenenenue. [pusnak. ColicTsa. 4
NpsiMOii ¥ IUIOCKOCTH, | [Tapannensusie miockoctu. Onpenenenue. [Ipusnak. CoicTBa.
IJIOCKOCTEH. Terpasap u ero 3jementbl. Ilapanienenunes W ero 3jeMeHTBI.
CBolicTBa MPOTUBOMNOJIOKHBIX T'paHEl U JAMAaroHajell mapaienenurne/a.
ITocTpoeHre OCHOBHBIX CEYEHHI
IpakTuyeckoe 3ansaTue Ne 2. Pemenue 3amad mo temMe «AKCHOMBI 2 2
crepeometpuu. [lapannenpHbie IpsiMbIE B IPOCTPAHCTBE
Tema 2.3. Coaep:xanue yueOHOIro MaTepHaJia 4 0 0
IlepnenuKyJIsIpHOCTH [leprieHTUKyNSpHBIE MpsIMBIE. [TapannensHble psIMbIe, 4
NPSAMBIX, IPAMOii U NEepIEHINKYISIpHBIE K IUIOCKOCTU. [IpM3HaK meprneHIuKyIsIpHOCTH
IJIOCKOCTH, IJIOCKOCTEH IPSIMOM M INIOCKOCTHU
Tema 2.4. Coaep:xanue yueOHOTr0 MaTepHaJia 4 2 0
Iepnenaukyasip u | [lepnenaukynsp u HakioHHasA. TeopeMma o Tpex NepHeHIuKyspax. YTroi 2
HakJIOHHasi. TeopemMa 0 | MEXIy IPSAMOM U TUIOCKOCTBIO.
Tpex nepneHAnKyJIApax VYron mexay miockocTsiMu. [leprneHanKynspHble MI0CKOCTH.
PaccTosiHMs B IpOCTpaHCTBE
IIpakTnuyeckoe 3ansithe Ne3. Pemenwe 3amau 1o  TeMe 2 2
«[leprieH UK YISIpHBIC TIPSIMBIE B IPOCTPAHCTBEY
Tema 2.5. Copepxxanue yuyeOHOIro MaTepuaJa 4 2 2
Koopaunarel 1 BeKTOpBI B | /lekapTOBBI KOOPAMHATHI B IMPOCTPAHCTBE. BEKTOpHI B MPOCTPAHCTBE. 2 1
NPOCTPAHCTBE CnoxeHrne W BBIYATAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.

CkangpHoe mnpou3BeneHue BeKTopoB. Ilpocreiimme 3agaun B
KOOPJIMHATAX

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
OK 08,
OK 09,
IIK 1.3,
I[IK 1.5
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IIpakTueckoe 3ausiTue Ne 4. Pemmienne 3agau no teme «Koopaunarsl 2 2

W BeKTOpPbl B mpocTpaHcTBe». Hcmosib30BaHWe KOOPIAMHAT W

BEKTOPOB B  MNPOCTPAHCTBe NpPH  oOpraHu3anuu  padouero

MPOCTPAHCTBA MPHEMHOI M KaOWHETAa PYKOBOAUTEJIsI
Tema 2.6. Coaep:xkanue yueOHOro MaTepuajia 4 2
IIpamele M miockocTH B | B3ammHoe pacnoJiokeHue MPSIMbIX U MJI0CKOCTeH NMPH OPraHu3annu 2
NPaKTHYECKHUX 3a/1a4ax padoyero NpocTPaHCTBA MPUEMHOI U Ka0NHETa PYKOBOTUTEIS.

[IpakTHueckoe 3ansitue Neb PemeHne 3a1ay Ha B3aHMHOe 2 2

pacnoJiokeHne NMPSIMBIX M IUIOCKOCTell MpH opraHu3anuu padoyero

MPOCTPAHCTBA MPHEMHOI ¥ KAOWHETa PYKOBOIUTEJIS.
Tema 2.7. Conepxxanue y4eOHOro Marepuaja 4 2
IIpsimble ¥ M10CKOCTH, Pacnonoxxenne  mpsAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE. 2
KOOP/AMHATHI H BEKTOPbI B | [IepnieHAUKYIAPHOCTh W MapajuIeIbHOCTh TIPSMBIX U IUIOCKOCTEH.
npocrpancrse. Pemenue JlekapTOBbl KOOpPAMHATBI B IPOCTPAHCTBE. BEKTOpPHI B MPOCTPAHCTBE.
3a1a4 CrnoxeHue W BBIYMTAaHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHUCIIO.

Koopannatsl BekTopa.

IIpakTHyeckoe 3ansitue Ne6. BoinoiHeHHe KOHTPOJIBHOM pabOTHI 1O 2 2

teme «lIpsiMbIe M MIIOCKOCTH, KOOPIUHATHI ¥ BEKTOPHI B IIPOCTPAHCTBEY.

Pa3nes 3. OcHoBbI TpuronoMerpun. Tpuronomerpuyeckue GyHKINU 22 8 OK 01,

Tema 3.1 ConepxxaHue yueOHOro Marepuaja 4 0 OK 02,
Tpuronomerpuyeckue Paguannas mepa yrma. IIoBopoT TOYKM BOKpYr Hauyana KOOPAMHAT. 4 OK 03,
¢pysxknun npousBobHOro | OnpeneneHue CHHyca, KOCHHYCa, TAHTEHCA U KOTAaHTeHCa. 3HaKU CUHYCA, OK 04,
yria, yucJja KOCHHYCa, TAaHI€HCA M KOTAHTEHCa MO YEeTBEPTAM. 3aBUCHMOCTb MEXIY OK 05,

CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHTEHCOM OJIHOTO M TOTO K€ yIia OK 06,
Tema 3.2 Coneprkanue yueGHOr0 MaTepualia 4 2 OK 07,
OcHOBHbBIE TpuroHoMeTpUYeCKUe TOXKIECTBA. IIpeoOpa3oBaHMsi  MPOCTEHIIHMX 2 OK 08,
TPUTOHOMeETPHYeCKHUe TPUTOHOMETPUUYECKHX BblpakeHud. CHHYC, KOCHHYC, TaHTE€HC U OK 09
TOXKIECTBA KOTAHT'€HC YTJIOB Ol U - O

I[IpakTuyeckoe 3ansitue Ne/ Pemenue 3amaHuii  Ha TeMy 2 2

«[IpeobpazoBaHus NPOCTEHUIIIMX TPUTOHOMETPHUECKUX BBIPAKEHUII.
Tema 3.3 ConepxxaHue y4eOHOro Marepuaja 4 2
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Tpuronomerpnueckune OO6usiacTp OIpenencHuss U MHOXKECTBO 3HAYEHUM TPUTOHOMETPUUYECKUX 2
¢yHknuu, ux cBoiicTBa W | QyHKUMHA. YETHOCTD, HEUETHOCTD, IEPUOANYHOCTh TPUTOHOMETPUUYECKIX
rpaguku ¢ynkuunii. CoiicTBa u rpaduku GyHKIUNA y = COS X, Y =SIn X, y =tg X, y
= ctg x. Cxarue M pacTsDKeHUE TIpapUKOB TPUTOHOMETPUYECKHX
byHKINHA.
IIpeoOpazoBanne rpad)iKOB TPUTOHOMETPUUIECKUX (YHKITUMA
IIpakTnyeckoe 3ansitue Ne8. BrimonHeHwe 3agaHuii Ha TeMmy 2 2
«Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U IpapUKU»
Tema 3.4 Coaep:xanue yueOHOTr0 MaTepHaJia 4 0
OopatHbie O6patHbie TpuronoMmerpuueckue ¢pyukiuu. Ux cBoiicTBa u rpadpukm. 4
TPUTOHOMETPHYECKHe
byuxkunn
Tema 3.5 Coaep:xanue yueOHOTro MaTepHaJia 4 2
Tpuronomerpuyeckue YpaBHEeHHE cOs X = a. YpaBHEHHE sin X = a. YpaBHEHHUE tg X = a, ctg X = 2
YPABHEHHS M HEPABEHCTBA | a. PelmieHne TPUTOHOMETPHYECKUX YPABHEHHWH OCHOBHBIX THIIOB!
OpoCTEHIINEe  TPUTOHOMETPUYECKHE  YpaBHEHMs, CBOJAIIMECS K
KBaJ[paTHBIM., peIIaeMbIe Pa3JIOKEHUEM Ha MHOXKUTEINH, OJHOPOIHBIE.
[Tpocreiinye TpUroHOMeTpUYECKHe HEPAaBEHCTBA
IIpakTnueckoe 3ansitue Ne 9. PemeHue TpUTOHOMETPUUYECKUN 2 2
ypaBHEHUH
Tema 3.6 Copepxanue yueOHOIro MaTepuasa 2 2
OcHoBbl TpUronomerpuu. | IlpeoOpazoBaHne  TPUTOHOMETPUYECKUX  BbIpakeHUU.  Pemenue
Tpuronomerpuyeckue TPUTOHOMETPUUYECKUX YpaBHEHHH M HEpaBEHCTB B TOM 4YHCIE C
¢ynkuuu. Pemienue 3axa4 | MCNOJIb30BaHUEM CBOMCTB (DYHKIUH.
IIpakTnuyeckoe 3ansitue NelO. BeimonHeHne KOHTPONBHON paGOTHI 2 2
«OCcHOBBI ~ TpuUroHoMerpuu. TpuroHomerpuyeckue (QyHKUMH U
yYpaBHEHHSI»
Pa3nen 4. [IpousBoaHas u nepBoodpasHasi PyHKIHU 56 16 OK 01,
Tema 4.11TonsTHe Copepxxanue yuyeOHOIro MaTepuaJa 8 0 OK 02,
npou3BoaHoii. ®opmyast u | [Ipupamenne aprymenta. [Ipupamenne GyHKIAU. 3a1adu, MPUBOISIIHE 8 OK 03,
NnpaBuJIa K IOHATHIO MpPOU3BOAHON. OmpeneneHue NTPOU3BOJHOU. AJIrOpUTM OK 04,
auddepeHunpoBanus OK 05,
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OTBICKaHUsl TpousBogHOU. Dopmynsl muddepennupoBanus. IlpaBuna
nuddepeHIpoBaHms

Tema 4.2 Copnepxxanue y4eOHOIo MaTepuaJa 8
IHousitue o | [lonstue HempepwiBHOM (yHKIMU. CBOWCTBa HENPEPHIBHOW (DYHKIIHH. 6
HenpepbIBHOCTH (yHKUUH. | CBSI3b MEXIY HENPEPHIBHOCTHIO U MU PEepeHIIMPYEMOCThIO0 (DYHKIMH B
Metoa uHTEpBAJIOB TOYKE. AJITOPUTM pEUIEHUsI HEPABEHCTB METOJOM UHTEPBAJIOB
IIpakTnyeckoe 3ansitue Nell. BrmonHeHue 3agaHuil 1o mnpaBuiam 2
muddepeHpoBaHs QYHKITHMA.
Tema 4.3 Coaep:xanue yueOHOTro MaTepHaJia 4
I'eomerpuueckunii U | [eomerpuueckuii  cMBICT  TPOW3BOMHOW  (QPYHKIMH —  yIJIOBOM 2
pusuveckuii cMbIC]I | K03 dULIMEeHT KacaTeslbHON K Trpaduky (GyHKIUH B TOYKE. YpaBHEHUE
NPOU3BOIHOH KacaTeIbHON K TpaduKy (yHKUUU. AJNTOPUTM COCTABICHHS YPaBHEHUS
KacaTenbHOU K rpaduky dyHkimn y=f(x)
IpakTnyeckoe 3anaTue Nel?2.  Bpimonnenwe  3ajgaHuii  Ha 2
T€OMETPUUYECKHI CMBICT TPOU3BOAHOM.
Tema 4.4 Coaep:xanue yueOHOTro MaTepHaJia 8
Monoronnocts ¢yHKkuuH. | Bospacranue u yObIBaHuME (DYHKIMH, COOTBETCTBHE BO3pacTaHUs H 6
Toukm 3xcTpemyma yObIBaHUS (PYHKIMM 3HAKy HPOU3BOJHOM. 3agaum Ha MaKCHMYM H
MHHHMMYM. AJITOPUTM HCCIEA0BAHHSA (PyHKIMH M NOCTPOCHHUS ee
rpaguka ¢ moMoubI NPOU3BOJTHOM.
[IpumMeHeHusi NPOU3BOAHON G(YHKIUM B /1eJONPOU3BOACTBA U
apXHBOBe/ICHUS
IIpakTnyeckoe 3ansitme Nel3. BeimonHeHnme 3agaHuii  Ha 2
MOHOTOHHOCTH QYHKIIUH .
Tema 4.5 Copepxanue yueOHOIro MaTepuasa 6
Hccnenopanue pynkuuii u | UccaenoBanne (PyHKIHM HA MOHOTOHHOCTH U NMOCTpoeHne rpaguKoB 4
nocrpoeHue rpaguxkos IIpakTuyeckoe 3ansaTue Neld, BeimonHenue 3agaHuii Ha HCCIIeIOBAaHNE 2
(GYyHKIUH ¥ TOCTpOeHHE IpaHKOB ¢ TOMOIIBIO IPOU3BOTHOM.
Tema 4.6 Coaep:xkaHue yueOHOIro MaTepHuaJia 4
Hauboabmee U | HaxoxxneHne HauOOJbIIEr0 W HAWMEHBIIEro 3HAueHWH (yHKUIHH, 2
HauMeHblIee 3HA4YeHMs | TOCTpOeHUe TpaduKOB C HCIOIb30BAHUEM ariapaTa MaTeMaTH4eCKOIro

byHxuun

aHaJIM3a.

OK 06,
OK 07,
OK 08,
OK 09,
IIK 1.3,
IIK 1.5
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Haxo:kneHue ONTHMAJBHOIO  pe3yjbTara Npd  MOATOTOBKe,
NPOBeICHNH KOH(EPEHTHbIX MEpPONPHATHH H NpPH odecnevyeHUn
HHGPOPMALMOHHOI0 B3aMMO/1eiiCTBHS PYKOBOAMTEJIS c

noaApasacJeHus MU U JOJKHOCTHBIMHU JUIIAMHU OPraHu3alum

IIpakTnyeckoe 3ansitue Ne 15 BrinonHeHue 3ajaHuil Ha HaXOXJIECHUE 2
HauOOJIbIIEr0 ¥ HAMMEHbIIET0 3HaYeHUH (QYHKLHUH.
Tema 4.7 Copnepxxanue yuyeOHOIro MaTepuaJa 6
Haxoxnenne Haumenbliee u Hanbosblee 3HaYeHHE GYHKLIMU Ha OTpE3Ke 4
ONTUMAJIBHOIO pe3yiabTara | [Ipaxkruyeckoe sausitue Nel6. Pemenume 3a1a4 Ha HaXO0KICHUE 2
C IOMOIUBIO MPOU3BOAHOM B | oNITHMAILHOTO  Pe3yasTara ¢ [HOMOIIBLI0  TMPOW3BOJHON B
NPAKTHYE€CKHUX 3aavax NPaKTHYeCKMX 3ajJavyax crnenvajaucra Io0 JAOKYMEHTAMOHHOMY
o0ecneyeHNI0 YIIPABJIeHUs U APXUBHOMY JIeJIy.
Tema 4.8 Conepxanue yueOHOro Marepuaa 4
IlepBooOpa3nass ¢pyHkuuu. | O3HAKOMIIGHHE C IOHATHEM HMHTETpajia U MepBOOOpPa3HOM i QyHKIHH 2
IIpaBunia Haxoxxaenust | y=f(x). Pemenue 3agau Ha cBA3b IEPBOOOPA3HOM M €€ IPOM3BOJHOM,
NepBO0OpPa3HBIX BBIYUCIICHHE MEPBOOOPA3HON 1yl MaHHOW (QyHKumu. Tabmuma dhopmyn
JUI HaXOXXIEHHs IepBOOOpasHbIX. M3ydeHue mpaBuiia BBIYUCICHUS
nepBooOpa3HOn
IIpakTnyeckoe 3ansaTue Nel7. Pemenue 3a1a4 Ha CBsI3b IepBOOOPa3HOM 2
U ee NMPOU3BOJIHOM, BHIYHCICHHE TEPBOOOPAa3HON AJis JAHHON (DYHKITHH.
Tema 4.9 Copepxanue yueOHOIro MaTepuasa 4
IInomans KpUBOJIMHEHHON | 3a7auy, NPUBOASILIKME K MOHSTHUIO ONPEAENIEHHOr0 HHTerpaja — O
Tpaneuuu. Popmy.ia BBIYMCIICHUM  IUIOIAAY  KPUBOJIMHENHOM  Tpameuuu. Ilonsatue 4
Hebrorona — Jleiitonuna onpenenéHHOro uHTerpana. [‘eomerpuueckuili U (QU3NYECKUN CMBICIT
omnpenenenHoro unrerpaia. ®opmyna Hetotona — JleitOnuna.
Pemenue 3aau Ha npuMeHeHHE UHTETpasia JIsl BHIYUCICHUS (PU3NUECKUX
BEJIMYMH U IUIOIAJAEN
Tema 4.10 ConepxxaHue y4eOHOro Marepuaja 4
IIponsBoanasn u | Qopmynsl 1 npasuia auddepennunpoBanus. McecnenoBanue GyHKUui ¢ 2

neppoodpasHasi (PyHKUMH.
Pemenue 3ana4

MOMOINBbI0 MpOu3BOMHON. Hambonbimee u HauMeHbIIee 3HAYCHUS

GyHKIHH.
Boruncnenue nepsooOpasnoii. [Ipumenenne neppooOpa3Hoil.
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le/lMeHeHl/lﬂ HHTerpajia B 3agadax ACJTOIPOU3BOACTBA n
APXHUBOBEJICHUSA

IIpakTnyeckoe 3ansaTHe Nel8. BrimonHeHHe KOHTPOJIBHOW pabOTHI 2 2
«[IponsBoaHas u nepBooOpa3Hast QyHKIHI.
Pa3nes 5. MHOrorpaHHUKH U Tesla BpalleHus 34 12 4 OK 01,

Tema 5.1 Coaep:kaHue y4eOHOT0 MaTepHaJia 8 0 0 OK 02,
IIpusma, mapannenenunen, | [Ipusma (HakiIoOHHAs, TpsMas, TpaBWiIbHAas) W €€ DICMCHTHI 8 OK 03,
Ky0, mnmpamuaa u  ux | [lapamnenenunesn. CpoiicTBa NpsAMOYroabHOro Hapasienenunena. Kyo. OK 04,
ceyeHMs [Tupamuna u e€ anementsl. [IpaBuibHas nupamuaa OK 05,
Tema 5.2 Cojep:xkanue yueOHOr0 MaTepuaJia 4 2 0 OK 06,
IIpaBuibHbIE [Tnomanas MOBEPXHOCTH MHOTOTPaHHUKOB. [Ipocrtelinme koMOWHAIIUK 2 OK 07,
MHOTOIPAHHHMKH B KM3HM | MHOTOTPAaHHHUKOB. BBIYHCICHHE 3JIEMEHTOB MPOCTPAHCTBEHHBIX (QHUTYD OK 08,

(p€Opa, nuaronaiu, yrisl). [IpaBuiibHBIE MHOTOTPAHHUKH OK 09,

IpakTuyeckoe 3ansitue Nel9. Pemrenue 3a/1a4 Ha BEIYMCIICHHUE TUIOIIA TN 2 2 IIK 1.3,

MOBEPXHOCTH MHOTOI'PAaHHUKOB. HK 1.5
Tema 5.3 Coaep:xanue yueOHOTr0 MaTepHaJia 4 2 0
Huaunap, konyce, map u ux | Huimnap, konyce, cdepa u map. OCHOBHbIE CBOWCTBA MPSIMOTO KPYTOBOT'O 2
cevyeHust IIMH/IPA, TIPSIMOTO KPYroBOTO KOoHYyca. M300paskeHue Tei BpalleHus Ha

wiockoctu. IIpencraBnenne o6 yceu€HHOM koHyce. CedeHus KOHyca

(mapayutelbHOE OCHOBAHHMIO M TPOXOJSIIEEe Yepe3 BEpIINHY), CeUeHHs

WIMHApa (TMapaulelbHO M MEePHeHIUKYIIPHO OCH), CEUEHHUsX IIapa.

Pa3BépTka nmimHIpa ¥ KOHyca

IIpakTuyeckoe 3anstme Ne2(). PemeHue 3agau Ha BBIYUCICHUE 2 2 0

TUTOIAH TOBEPXHOCTH TEJl BpaIlleHUsI.
Tema 5.4 Coaep:xanue yueOHOTr0 MaTepHaJia 8 2 2
O0bempr u  miaomaau | O6beM npsAMoyronbHoro mapamienenuneaa. O6vem Kyba. OOBeMbI 6
MOBEPXHOCTEH TeJl npsiMOM Mpu3Mbl U nuiauHApa. OO6beMbl mupaMuasl U KoHyca. O0bem

napa

[MpakTuyeckoe 3ansTue Ne2l. Pemenne 3agay Ha BbIYMCJIEHHE 2 2 2

00LEMOB reOMETPUYICCKUX TeJ. Briunciaenune 00HLEeMOB Inpu

KOMILJIEKTOBAHWHU U XPaHEHHH aPXMBHBIX J1eJ1 (10KYMEHTOB)
Tema 5.5 Copepxxanue yuyeOHOro MaTepuaJa 4 2 2
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IIpuMmepsl cuMMeTpuii B [lonsiTve o0 cumMMmeTpuM B MpOCTpaHCTBE (LIEHTpalbHAas, OCEBasd, 2 1
npodeccuu 3epKajbHasi).

O0600611eHre IPECTAaBICHUN O MPABHILHBIX MHOTOTPAaHHUKAX (TETpasap,

Ky0, OKTadIp, TOJAEKAdIP, HKOCAIP).

IIpumepsl cuMMeTpuii B NPoPecCHOHATILHON  JIeATEJIbHOCTH

CHEHATUCT MO JOKYMEHTAIHOHHOMY 00ecreYyeHHI0 YNpPaBJIeHUusl |

ApPXHBHOMY J1eJ1y

[IpakTuueckoe 3aHsaTHe Ne2?2. Pemienme 3a1ay Ha CHMMETPHIO 2 2 1

NMPaBWIBHBIX MHOTOTPAHHUKOB H CHMMETPHIO B MPO(hecCHOHATILHOM

MOJArOTOBKE CHENHAJNCTA IO JOKYMEHTAIHOHHOMY O0ecrevYeHn o

ynpaBJieHHus 1 APXUBHOMY JI€Jy.
Tema 5.6 Coaep:xanue yue0HOro MaTepHaJia 4 2 0
MHororpaHHMKH M TeJjia OO6beMBbl 1 IJIONIA U IOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BPAIICHUS 2
BpaieHusi. Pemenne IpakTuyeckoe 3anHsitue Ne 23. BEINOJHEHHE KOHTPOJBHOW PAOOTHI 2 2
3ajaad4. «MHOrorpaHHUKM W Tejla BpalleHHs. Beruucienwe 1uiomanei

MOBEPXHOCTEH 1 0OHEMOB Tel»
3adeTHOE 3aHATHE 110 IIpakTuyeckoe 3ansaTue Ne 24. BpinmonHeHHE 3a4€THBIX 3aJaHHUU 1O 2 2 0
pasaeaam 1-5 pasznenam 1-5.
Pa3nes 6. Crenenn u kopuu. CreneHHas, Noka3aTeJbHas U Jorapupmuyeckas pyHKuuu 42 16 2 OK 01,
Tema 6.1 Conep:xanue yueOHOTo MaTepHaJia 4 2 0 OK 02,
Crenennas d¢yHkuus, ee | [ToHATHE KOPHS n-O¥ CTENICHU U3 ACUCTBUTEIHHOTO yKcia. OyHKIMH y = 2 OK 03,
CBOKCTBA. VX  mx cBoiictBa u rpaduku. CBoiicTBa KOpHA n-Oif CTEMeHH. OK 04,
IpeoGpasoBanue ITpeoOpa3oBaHue UPPALIMOHAIBHBIX BhIPAYKEHHH OK 05,
BBIDA:KEHUIl ¢ KOPHAMM N- | [[pakTuyeckoe 3aHsTHe Ne25.  IIpeoGpasoBanHMe MpPPaAIMOHATBHBIX 2 2 OK 06,
0i1 CTeneHn BBIP@KEHHIL. OK 07,
Tema 6.2 Coaep:xaHue yueOHOTr0 MaTepHaJia 4 2 0 OK 08,
CpoiictBa  cremenn ¢ | [ToHATue crenenu ¢ paroHalIbHBIM NOKa3arenaeM. CTeneHHble GyHKINY, 2 OK 09,
PAlHOHAJIBLHBIM WX CBOWCTBA M rpaduku TIK 1.3,
AeiiCTBUTEIbHBIM IIpakTnuyeckoe 3aHsaTHe Ne26. IloctpoeHue rpaduKoOB CTEHNEHHBIX 2 2 IIK1.5
MOKa3aTeJAMu GyHKIHA.
Tema 6.3 ConeprxaHue y4e0HOro MaTepuasa 6 2 0

PaBHOCHIIBHOCTD HPPAIIMOHAJIBHBIX YpaBHEHHUH. MeTo bl X pelIeHHs 4
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Pemenue IIpakTyeckoe 3ansaTue Ne27. PelieHue MppalnnoHaIbHBIX YPaBHEHUM. 2
HPPaLHOHAJIBHBIX
YPaBHeHH
Tema 6.4 Conep:kaHue y4eOHOT0 MaTepHuaJia 8
IToxka3zarenbHas pynkuusi, | CreneHs ¢ IPOM3BOJIbHBIM JIEHCTBUTENBHBIM MTOKa3aTeneM. OnpenencHue 6
ee CBoiicTBA. MOoKa3aTeJIbHOW (DYHKIIMM M €€ CBOMCTBA. 3HAKOMCTBO C NMPHUMEHEHHEM
IToxa3atenbHbIe nokaszareiapbHOl (QyHKIuH. PelleHune mnoka3aTebHBIX YpaBHEHMit
YPaBHEHHMS ¥ HEPABEHCTBA | METOJI0M YPABHHMBaHHS IOKa3aTejeii, MeTOJOM BBeleHHS HOBOIi
nepeMeHHOi, (QYHKIMOHAIBHO-TPAPUUECKUM METOAOM. PerieHue
IIOKAa3aTeNIbHbIX HEPABEHCTB
IIpakTnyeckoe 3ansitue Ne28. Penienue nokasaTelbHbIX ypaBHEHUI 2
1 HEPABEHCTB.
Tema 6.5 Coaep:xanue yueOHOTr0 MaTepHaJia 6
Jlorapugm uncia. Jlorapugpm YHUCIIA. CpoiicTBa Jlorapu(pmMoB. Omnepanus 4
CsoiicTBa jorapugmos Jorapu(pMmupoBaHUS
IIpakTuyeckoe 3ansitue Ne29. Pemienue mpumMepoB Ha CBOMCTBa 2
J0rapuQmoB.
Tema 6.6 Conep:xanue yueOHOTr0o MaTepHuaJia 8
Jlorapudpmuueckasn Jlorapugmuueckas GbyHKUIMSA U ee CBOMCTBA. ITonsaTne 6
GyHKkuuMsa, ee cBOWcCTBA. | jorapupmuueckoro ypaBHeHus. Ormepanus NOTEHIMpPOBaHUSA. Tpu
Jlorapudgmuueckne OCHOBHBIX  METOJla  pEUIeHHs  Jorapu(MHUUECKUX  ypaBHEHUIl:
YPaBHEHHs, HEPAaBEHCTBA | (YHKIMOHAJIbHO-Tpapuueckuif,  METOJ  NOTEHLUHUPOBAHUS,  METOJ
BBEJICHUs1 HOBOI nepeMeHHOH. Jlorapupmudecknue HepaBeHCTBA
IIpakTuyeckoe 3ansaTue Ne3(. Pemienue norapupmMuieckux ypaBHEHUI 2
Y HEPABEHCTB.
Tema 6.7 Coaep:xaHue yueOHOTr0 MaTepHaJia 4
Jlorapugmsbl B npupoae u | [Ipumenenue norapudma. Jlorapupmuueckass cnupaib B npupoae. Ee 2
TeXHHKe MaTeMaTUYeCKHUe CBOMCTBA. JKOHOMUYECKE PACYeThI ¢ IPUMeHeHueM
NMOKA3aTeJbHOH M JJorapupMuyeckoil GyHKIUHM B padoTe ceKperaps-
pedepeHTa U ceUAJIUCTA N0 KapaM
[MpakTnueckoe 3ansitue Ne31. Pemenue 3agau «Jlorapudpmmuueckasn 2

CIApaJb B npupoae W npodecCHOHAIbHON cdepe neATETHLHOCTH
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Cieumajaucra mo JOKyMEHTAIIUOHHOMY o0ecrneyeHuIo0 YIIpaBJICHUA U
APXUBHOMY O€J1y. Ee maTeMaTHuecKHe CBOMCTBAY

Tema 6.8 Coaep:xanue yueOHOIro MaTepHuaJia 2 2
Crenennas, CreneHnasi, mokaszaTenbHas W Jjorapudmuueckas QyHKIuH. Pemenue
NnoKa3aTeJbHast U | ypaBHEHUH
Jorapupmmuyeckas IIpakTuyeckoe 3ansitue Ne32.  BrINoJIHEHHE KOHTPOJIBHOW PaOOTHI 2 2
¢ynxkuuu. Pemenue 3axad. | «Crenenn u kopHu. CTeneHHasi, Mmokas3arelbHas W JIorapupMuyecKas
byHKIII
Pa3zjien 7. DjaeMeHTHI TEOPUH BEPOSITHOCTEH M MATEMATHYECKOI CTATUCTUKHU 26 12 OK 01,
Tema 7.1 Coaep:xanue yueOHOTr0 MaTepHaJia 6 2 OK 02,
Co0bITHeE, BepOATHOCTBL | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH CYMMBI 4 OK 03,
coopiTusi. Cioxenue ¥ | COOBITHIL. YCIIOBHASI BEPOSITHOCTh. 3aBUCUMBIC U HE3aBHCHMBIC COOBITHSI. OK 04,
YMHOkKeHUe BeposiTHOCTel | Teopembl 0 BEpOSTHOCTH MTPOU3BEIACHHUS COOBITHIA OK 05,
IIpakTnyeckoe 3ansaTme Ne33. PemieHue 3amad Ha  CIOXKEHUE U 2 2 OK 06,
YMHOKEHHE BEPOSATHOCTEMN OK 07,
Tema 7.2 Coaepskanue yueOHOro MaTepuaa 6 2 OK 08,
BeposiTHOCTH B | OTHOCHUTENbHAs YacToTa COOBITHS, CBOWCTBO €€ YCTOMYMBOCTH. 4 OK 09,
npogeccHoHATbHBIX CratucTuyeckoe oIpeaeleHne BeposATHOCTH. OIleHKa BEpOSTHOCTH HK 1.3,
3ajgadax COOBITHUS HK 1.5
IIpakTnyeckoe 3ansitue Ne34. PemieHue 3a7ay Ha BEPOSITHOCTH B 2 2
npodecCHOHATBHBIX 3aJauax.
Tema 7.3 Copepxanue yueOHOIro MaTepuasa 6 2
Juckpernas  cayvaiiHag | Bunel cinydalinpix BenunuuH. OmpefneneHne TUCKPETHOM ciaydaiiHON 4
BeJIMYHHA, 3aK0H ee | BeJIMYMHBI. 3aKOH pacrpesie]IeHNs IUCKPETHOM cimydaiiHoi BenuunHbl. Ee
pacnpe/eieHust YHCIIOBBIE XapaKTEPUCTHKU
IIpakTnyeckoe 3ansitue Ne3S. Pemenue 3aa4d Ha 3aKOH pacripeieeHus 2 2
JIUCKPETHOM CITy4ailHON BEJTWYUHBI.
Tema 7.4 Copepxxanue yuyeOHOIro MaTepuaJa 2 2

3agaud  MareMaTu4eckKoi
CTATHCTHKH.

[lepBuunas  oOpaOoTka  CTATUCTHMUECKUX  JAHHBIX.  YwHcCIOBBIE
XapakTepuCTHKH  (cpeaHee apudmMeTrHueckoe, MeauaHa, pasMmax,
nqucnepcusi). Pabota ¢ Tabnunamu, rpadgukamu, tuarpaMmam.
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Pabora ¢ tabnunamu, rpadpukaMu, 1uarpaMMaMu B MpogecCHOHATBbHON
chepe.

IpakTuyeckoe 3anaTue Ne36. Pemenue 3amauy Ha cpeaHee 2 2 2
apudgmMeTnyeckoe, MeqHaHa, pa3max, AUCTepCcHst B
npodgeccHOHATbHOM NMOAr0TOBKE CIenuaancTa no
AOKYMEHTAIIHOHHOMY 00ecriedeHHI0 YIIPABJIEHHUsI M1 APXMBHOMY JIeJIy.
Tema 7.5 Conepxanue yueOHOro Marepuaja 4 2 0
DJIeMEeHThbI TeopuM | Bunasl coObiTuii, BEpPOATHOCTH COOBITHI. ClOXKEHHE W YMHOXKCHHE 2
BEpPOSATHOCTEH M | BepoATHOCTEN.  JluckpeTHas  ciy4yailHas  BEJIMYMHA, 3aKOH €€
MaTeMaTH4YeCKOH pacupeneneHus. 3aaud MaTeMaTHUYECKOM CTATUCTUKMU.
CTATHCTHKHU IpakTnyeckoe 3ansitue Ne37. BeirosHeHre KOHTPOIBHOM pabOTHl 110 2 2
TeMe «IJIEMEHThI TEOPHH BEPOSTHOCTEN M MATEMATHYECKOM CTATUCTUKI
3adeTHOE 3aHATHE 110 IpakTnyeckoe 3ansitue Ne38. BrinoigHeHHE 3a4eTHBIX 3aJlaHUM IO 2 2 0
pasaenam 6-7 pasnenam 6-7.
IIpomexxyTouHasi arrecTanus (IK3aMeH) 6
Bcero | 232 76 22
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3. YCJIIOBUsI PEAIN3AIINU ITPOT'PAMMBI YUYEBHOU JUCHHUIIINHBI
«MATEMATHUKA)»

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Peanuzanus nporpaMMel JUCHUIUTMHBI TPEOYeT HaHUUs y4eOHOro KabuHeTa

MareMaTHKH.

1.

2.

3.

O6opynoBanue yaeOHOTO KaOWHeTA:

- IOCAIOYHBIE MECTA M0 KOJIUYECTBY 00YUAIOIIUXCS;
- pabouee MeCTo MperoJaBaTels;

- KOMIUIEKT Y4eOHO-HATJISIHBIX TOCOOHIA;

- KOMIUIEKT 3JICKTPOHHBIX BUICOMATEPHAIIOB;

- 3aJ1aHUs [T KOHTPOJIBHBIX padoT;

- mpoeCCUOHAILHO OPUCHTUPOBAHHBIC 3aIaHMS;

- MaTepualibl FK3aMeHa.

TexHuveckue cpecTBa 00yueHHUS:

- IEPCOHAIbHBIN KOMITBIOTEP C JIMIICH3UOHHBIM ITPOrPAMMHBIM 00€CIIEeYeHUEM;
- IPOCKTOP C IKPAHOM.

3.2. UndopmannonHoe odecrnevyeHne peasu3anuy NporpaMmbl

OcHoBHasi IMTEepaTypa
MaremaTHka : y9eOHHK JJIsi CTYACHTOB y4pexaeHuil cpea. mpod. obpasoBanus : M.IU.
bammakoB. — 5-e uzj., crep.— M. : U3gaTenbcekuii neHTp «Akagemus», 2025
Maremaruka. 3agaqHUK : yde0. MocoOWe JJisi CTYJISHTOB YUYPEKICHHWH cpex. mpod.
obpazoBanus : M.U. bammakoB. — 5-¢ usnm., crep.— M. : M3gaTenbckuid LEHTP
«Axagemusa», 2025
Marematuka: Knura aiist npenoaasarens : M.M. bamvakoB. — M. : U3narenbckuil ieHTp
«Axagemusy, 2024

JlonoJHUTe/IbHbIE HCTOYHUKH
Maremaruka: anreOpa U Hayaja MaTeMaTUYeCKOro aHanu3a reomerpusi. ['eomerpus. 10-
11 knacc. ba3oBblif u yriy0néunblii ypoBHu : YueOnuk / JI.C. AtanacsH, B.®. byry3os,
C.b. Kagomrie [ ap.] — Mocksa : IIpocsemenue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — URL.: https://book.ru/book/951348
Maremaruka: anredpa u Hayajla MaTeMaTHUYECKOI0 aHajIu3a reoMeTpust. AnreOpa 1 Hauana
mareMaTnueckoro aHanuza 10-11 kmace. ba3oBbiit 1 yrinyOnéHHbIN ypoBHU | Y4eOHUK /
I.A. Ammmmos, FO.M. Konsirua, M.B. Tkauésa [u ap.] — Mocksa : [Ipocemenune, 2023.
— 464 c¢. — ISBN 978-5-09-107210-5. — URL.: https://book.ru/book/951213
Bepuep, A.JI.. MatemaTtuka: Anrebpa u Hadajia MaTEMaTHYECKOTO aHanu3a reometpust 10
kiacc ba3oBblif ypoBens : Yuebnuk / A.JI. Bepuep, A.I1. Kapn — Mocksa : [Ipocserienue,
2022. — 368 c. — ISBN 978-5-09-099448-4. — URL.: https://book.ru/book/951215
Bepuep, A.JI.. MaremaTuka: Anredpa v Hauana MaTeMaTHYECKOro aHajau3a reomeTpus 11
kJacc baszoBeblil ypoBens: Yueonuk / A.JI. Bepnep, A.Il. Kapn — Mocksa : [Ipocsemienue,
2022. — 240 c. — ISBN 978-5-09-099449-1. — URL.: https://book.ru/book/951216
boromono H. B. Ilpaktuyeckoe 3aHATHE TO MaTemaTuke: YueOHoe mocobue Jyis
TEXHUKyMOB. — M.: Belcmi. mk., 2023.
COopHuk 3a1a4 o MaTtematuke: YuebHoe mocodue / A.A. lanasH. - [IpodeccuonanbHoe
oOpa3zoBanue, 2023.



https://book.ru/book/951213
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https://book.ru/book/951216
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OCBOEHMSA YYEBHOU JUCHUIIVIMHBI <cMATEMATHUKA»

KOHTpOJIb H OICHKA

pE3yJIbTaTOB

OCBOCHUA

IperoIaBaTesieM B MpoIiecce MPOBEICHHS 3aHITHH.
OneHka JMYHOCMHBIX PE3YyNbTAaTOB OOCCIIEUMBACTCS B XOAE peaju3alld BceX
KOMITOHEHTOB 00pa30BaTeIbHOTO MPOIIecca, BKIOYas BHEYPOUHYIO ICATEIBHOCTb.
OlieHKa TOCTUKEHUST MEemanpeoMemHusiX pe3yibTaToB MPOBOAUTHCS B XOJI€ TEKYIIEH U
NPOMEKYTOUHOU arTectanuu. OEeHNBACTCS JOCTH)KEHHE KOMMYHUKATUBHBIX M PETrYJISTUBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anr, CaMOCTOATCIbHOCTH OLICHUBAaHUA

CUTyalld W TPUHITHS PELICHUS,
JCSITeTIbHOCTH).

IUCIUTILINHBI

OCYIICCTBIIACTCA

CaMOCTOATCIIbPHOCTHU HH(bOpMaHHOHHO'HOSH&B&TCJ’IBHOﬁ

IIpenmeTHble pe3yJibTaThI

O0BbeKT KOHTPOJIS

D®opMbI 1 METOBI

(GbyHKIUS, TPOU3BOAHAS, IEPBOOOpA3Has,
OIpeJIeIEHHbI MHTErpall; yMEHUE
HaXOJUTb NPOU3BOAHBIC 3JICMCHTAPHBIX
(byHKIMH, UCTIONB3YSI CITPABOYHBIE
MaTepHalibl; HCCIEI0BATh B MPOCTEUIINX
ciryyasx (PyHKIIMM Ha MOHOTOHHOCT,
HaxXxoauThb HauOOJIbIINE U HAUMEHBIIINE
3Ha4eHUs1 QYHKUIUN; CTPOUTH rpaduku
MHOTOYJICHOB C HCITOJIb30BaHHEM
afrapara MaTeMaTHYeCKOro aHaIu3a,;
IIPUMEHSATH IIPOU3BOAHYIO IIPU PELICHUU
3aJ1a4y Ha JBM)KEHUE; peliaTh MPaKTHKO-

€ yueToM KOHTPOJISI M OLIEeHKH
npodeccHOHAJILHOM | Pe3yJbTATOB 00y4YeHusI
HANIPABJEHHOCTH
IIP 01. Bnamenune meromamMu OK 01 - OK 09, VYcrHblii onpoc
JI0KA3aTeJIbCTB, AITOPUTMAMU PEIICHUS K 1.3, IIK 1.5 MaremaTuyecKuii TUKTaHT
3a/a4; ymeHue GopMyaupoBaTh NnnuBuayanbHas
olpezieNIeHuUs, aKCUOMBI U TEOPEMBI, caMmocTosiTenbHast pabora
MIPUMEHSITh UX, IPOBOIUTH [IpakTuueckue paboThI
JI0Ka3aTeJIbHbBIE PACCYKACHUS B XOJ1€ KonrponsHas pabora
pelieHus 3a1auy; DK3aMeH
I1P 02. VYmeHue onepupoBaTh OK 01 - OK 09, YcTHbIN onpoc
MOHATHUSMHM: CTETICHb YHCIIA, JIOTapU(pM K 1.3, IIK 1.5 MaremaTuyecKuid TUKTaHT
YKCJIa; YMEHUE BBINOIHATH BHIYMCICHUE NunuBuayanbHas
3HaYEHUH U MPeoOpa3oBaHUS camocTosTenbHas padboTa
BBIPA)KEHM CO CTEIIEHSAMHU U [IpakTuueckue padboTh
norapudmamu, Mpeodpa3oBaHUs JPOOHO- KonTponbnas pabota
paIMOHaJIbHBIX BBIPAXKEHUH; DK3aMeH
IIP 03. VYmMeHue onepupoBaTh OK 01 - OK 09, YceTHBII onpoc
MIOHATHSIMH: PALIMOHAJIBHBIE, IIK 1.3, IIK 1.5 MareMaTU4eCKU JUKTAHT
HppaLMOHATIbHBIE, I0Ka3aTEIbHBIE, NunuBuayanbHas
CTENEHHbIE, JorapuPMUUECKHE, camocTosTeNnbHas padoTa
TPUTOHOMETPUYECKUE YPABHEHUS U [IpakTuyeckue paboThI
HEPAaBEHCTBA, UX CUCTEMBI; KonTponbnas padota
DK3aMeH
I1P 04. Ymenue onepupoBath OK 01 - OK 09, YcTHBIN onpoc
MOHATUAMU: (PYHKIUS, HEMPEPbIBHAS K 1.3, IIK 1.5 MareMaTH4ecKuil JTUKTAaHT

NupuBunyanbHas
camocTosTenbHas paboTa
[IpakTuueckue paboThI
KonTponbnas pabota
OK3aMeH
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OpPHEHTUPOBAHHBIC 3a]1a4l Ha
HauOoJIbIINE U HAUMEHbIINE 3HAYCHHUS,
Ha HaXO0)KJIEHUE IyTH, CKOPOCTU U
YCKOPEHUs;

I1P 05. VYmeHue onepupoBaTh OK 01 - OK 09, YcTHBIN onpoc
MOHSATUSAMM: palliOHaIbHAs (YHKIIHS, IIK 1.3, TIK 1.5 Matematuyeckuii TUKTAHT
nokaszarenabHast (QyHKIHS, CTeTIeHHAs WuuBuayanbHast
dbyHkums, morapudmudeckas GyHKINS, caMOCTOsATeNIbHAsI paboTa
TPUTOHOMETPUYECKHE (DYHKIIUH, [IpakTuueckue padboTh
oOparHble PYHKIIMH;, YMEHUE CTPOUTH KounTponbhas pabota
rpaduKy U3y4eHHBIX (QYHKINH, OK3aMeH

UCIOJIb30BaTh TpaduKU MPU U3yUCHUH

IIPOLIECCOB U 3aBUCHUMOCTEH, IIPU

pEILIeHNH 3aa4 U3 IPYTUX y4eOHbIX

IIPEIMETOB U 3a/1a4 U3 peajbHON KU3HU;

BBIpaXaTh GOpMyJaMHu 3aBUCUMOCTHU

MEX/1y BEJINYUHAMU;

[P 06. VYMeHue pemarb TEKCTOBBIE OK 01 - OK 09, VYerHbll onpoc

3a/1a4d pa3HbIX TUIOB (B TOM YHCIIE HA K 1.3, IIK 1.5 MaremaTuyecKuii TUKTaHT
MIPOLIEHTHI, JOJHM U YacTH, Ha JIBI)KEHUE, NunuBuayanbHas
paboTy, CTOUMOCTh TOBAPOB U yCIYT, camocTosITelIbHas paboTa
HAJIOTH, 3a/1a4¥ U3 00JIaCTH YIPaBJICHUS [IpakTuueckue paboThI
JMYHBIMU M CEMEHHBIME (PUHAHCAMMN ), KonrponsHas pabora
COCTaBJISITh BBIPAKCHUSI, yPABHEHUS, DKk3amMeH

HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO

3aJla4uM, UCCIIE0BATh MOTYYCHHOE

pellIeHre U OLIEHUBATh

MIPaBIONO0I00HOCTh PE3yIbTATOB;

I1P 07. YMmenue onepupoBarhb OK 01 - OK 09, YcTHbIN onpoc
MOHATUSIMU: CpeliHee apu(pMeTHIecKoe, K 1.3, IIK 1.5 MareMaTH4ecKuil ITUKTaHT
MearaHa, HauooJIbllee U HauMEHbIlIee NnnuBuayanbHast
3HAUEHUS, pa3Max, IUCIEPCHUs, caMmocTosiTeNbHast paboTa
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO [IpakTuueckue paboThI
Habopa; yMeHHe U3BIEKaTh, KonrtponsHas pabora
MHTEPIPETUPOBATH HHPOPMAILIHIO, DK3amMeH
NPEJCTAaBICHHYIO B Ta0IUIaX, HA

auarpammax, rpagukax, OTpaxaronryro

CBOMCTBA pEAJIbHBIX IPOLECCOB U

SIBJIGHUI; IPEJICTABIISITh HH(POPMALIHIO C

MIOMOIIBIO TaOJIMII U TUarpaMM;

UCCIIEI0BaTh CTAaTUCTUYECKHE TaHHbIE, B

TOM YHCJIe ¢ IPUMEHEHHEM Irpaduyeckux

METOJIOB M 3JIEKTPOHHBIX CPE/ICTB;

IIP 08. VYmMeHue onepupoBaTh OK 01 - OK 09, YceTHBIT onpoc
MOHSTUSIMH: CITyYalHbBINA OMBIT U IK 1.3, IIK 1.5 MaremaTH4ecKui TUKTAHT

ciryyaitHoe coObITHE, BEpPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIUUCIISATH BEPOSITHOCTB C
WCTIOJIh30BaHUEM TpahUIECKUX METOJIOB;
PUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHO>KEHHS BEPOSITHOCTEN,
KOMOMHATOpHbIE (haKThl U (HOPMYIIBI IPU

NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTuueckue paboThI
KonTponbhas pabota
DK3aMeH
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pELIEeHNN 3a1a4; OLIEHUBAaTh BEPOSITHOCTU
peanbHbIX COOBITHI; 3HAKOMCTBO CO
CIIy4aliHbIMH BEJIMYMHAMM; YMEHHE
IIPUBOJUTH IIPUMEPBI IIPOSIBICHMUS
3aKoHa OOJIBIINX YHCET B IPUPOTHBIX U
OOI1IECTBEHHBIX SIBJICHUSX;

I1P 09. Ymenue onepupoBath OK 01 - OK 09, YcTHBIN onpoc

MOHSTUSIMU: TOYKA, TPsIMasi, IIIOCKOCTb, IIK 1.3, TIK 1.5 MareMaTU4eCKUi JUKTAHT

IIPOCTPAHCTBO, ABYTPaHHBIN Yroil, NunuBunyanbHas

CKpELIMBAOIINECS NPSIMBbIE, camocTosTeNnbHas padboTa

MapajvieIbHOCTh U MEPIECHIUKYISIPHOCTD [IpakTuueckue paboThI

MPSAMBIX U INTIOCKOCTEH, YTOJl MEXIY KonTponbhas pabota

MPSIMBIMU, YTOJI MEXKy MPSIMON U DK3amMeH

IIJIOCKOCTBIO, YTOJI MEK]y INIOCKOCTSIMH,

paccTosiHue OT TOYKH JI0 IIJIOCKOCTH,

paccTostHue MEXAy IMPsIMbIMU,

paccTosiHuE MEX]y IJIOCKOCTAMU;

YMEHUE UCIO0JIb30BATh IIPU PELICHUU

3a/1a4 U3y4eHHbBIC (AKThl H TEOPEMBI

IJIJAHUMETPUH; YMEHHUE OLICHUBATh

pa3Mepbl 00BEKTOB OKPY>KAIOILEr0 MUPA;

P 10. YMeHue onepupoBarhb OK 01 - OK 09, VYerHbIl onpoc

MOHATUSIMH: MHOTOTPAHHUK, CEYEHHE IIK 1.3, IIK 1.5 MareMaTU4eCKHUM JUKTAHT

MHOTOTpaHHUKa, KyO, Mapalielenurne, NunuBuayanbHas

npu3ma, nMpamMu/a, ¢durypa u caMmocTosiTenbHast pabora

MIOBEPXHOCTh  BpalEHUs,  LUJIUHAP, [IpakTuueckue paboTh

KOHYC, mmiap, cdepa, cedyeHus (Gurypsl KonrponsHas pabora

BpalleHUsl, IJIOCKOCTb,  KacaroIascs DK3aMeH

ceprl, NHUIMHIPA, KOHYCA, IUIOMIAIb

MOBEPXHOCTU  MHUPAMHIBI,  MPHU3MBIL,

KOHyCa, IIWIMHIpA, IUIOMAAb CQepsl,

o0beM KyOa, MPSIMOYTOJIBHOTO

napajvieJienunesa, TUpamMuabl, MPU3MBL,

UUJUHApPA, KOHYcCa, LIapa; yMEHHUE

n300paxarhb MHOTOTpaHHUKHU u

MMOBEPXHOCTU BpAIICHUS, UX CEUYECHHS OT

PYKH, C  TIOMONIIBIO  YEPTEKHBIX

WHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB;

yMEHHE paclio3HaBaTh CHUMMETPUIO B

MPOCTPAHCTBE, YMEHHE pacClO3HABaTh

MIPaBUIIbHBIE MHOTOTPAHHUKH;

P 11. YMeHue onepupoBarb OK 01 - OK 09, YcTHBIT onpoc

MIOHATHSIMH: JIBUKECHHUE B IIPOCTPAHCTBE, IIK 1.3, T1IK 1.5 Maremarudyeckuii TUKTAHT

monoOHble  (QUTYpl B  TMPOCTPAHCTBE; NunuBuayanbHas

WCIIOJIb30BaTh  OTHOUIEHHE  IUIOLIAAeH camocTosTeNnbHas padboTa

MOBEpXHOCTEH ¥ O0OBEMOB TMOIOOHBIX [IpakTuueckue paboThI

¢buryp npu peuieHuu 3aaay; KonTponbhas pabota
DK3aMeH

[P 12. YMeHue  BBIYUCIATH OK 01 — OK 09, VYcrHbIil onpoc

reOMeTpUYECKUe  BENWYHMHBI  (JAJMHA, K 1.3, IIK 1.5 MaremaTuuecKuii TUKTaHT

yroi, IJow@ab, o00beM, IJIOLAAb NunuBunyanpHas

CaMOCTOATCJIbHaA pa60Ta
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HOBerHOCTI/I), HCIOJIb3YA HU3YYCHHBIC
(hOopMyYJITBI 1 METO/IHI,

[IpakTuyeckue paboThI
KontponbHas padota
OK3aMeH

P 13. YMeHue onepupoBath OK 01 — OK 09, VYcerHblii onpoc
MOHATUSMHU: TPSAMOYTOJIbHAs CUCTEMa K 1.3, IIK 1.5 MaremaTuyecKuid TUKTAHT
KOOpJUHAT, KOOPAUHATHI TOYKH, BEKTOD, NunuBuayanbHas
KOOPJAMHATHI BEKTOpa, CKaJISIpHOE camocTosTeNbHas paboTa
MIPOU3BE/ICHNE, YIOJ MEXIY BEKTOpamH, [IpakTuueckue paboThI
CyMMa BEKTOpPOB, ITPOU3BEICHUE BEKTOPA KonTponbras pabota

Ha YWCJIO; HAaXOAWTh C IOMOIIBIO DK3amMeH

M3y4YEHHBIX dhopmyn KOOPIUHATHI

CepelHbl OTPE3Ka, PACCTOSHUE MEXIY

JIBYMSI TOUKaMU;

[P 14. YMeHwue BbIOUPATH MOIXOIAITUI OK 01 — OK 09, VYcerHblii onpoc
W3YYECHHBIN METOJ JJIsl PELICHUS 3a7auH, K 1.3, IIK 1.5 MaremaTuyecKuid TUKTAHT

pacro3HaBaTh MaTeMaTu4yeckue (hakThl U
MaTeMaTHYECKUE MOJIEIN B IPUPOJHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B HUCKYCCTBE;
yMeHue IIPUBOAUTH IIPUMEPBI
MaTEMaTUYECKUX OTKPBITUN POCCUMCKON
Y MHPOBOM MaTeMaTU4EeCKOM HAYKH.

NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DKk3aMeH




