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Pabouas mporpamma yuyeOHOM AuMCIUIUTUHBI «MartemaTtuka» pa3paboTaHa Ha OCHOBE
tpeboBanuit  d®I'OC  cpegnHero  oOmero  oOpa3oBaHUsA,  YTBEP)KIECHHOTO  IIPHKA30M
Munnpocsemieanst Poccun Ne 413 or 17.05.2012 (akrtyanpHas pemakiusi), ¢denepaibHON
o0pa3oBaTeNbHOl MpOorpaMMbl CpeaHero ooiero oOpa3zoBaHus, yTBepxkaeHHOU [Ipukazom
Munnpocsenienust Poccun ot 18.05.2023 Ne 371 (akryaibHas penakiusi), paclopsKEHUs
Munnpocsemenuss Poccun ot 30.04.2021 Ne P-98 5 «0O6 yrBepxkaenun Konnenuu
OpenojiaBaHust  00meo0pa3oBaTEeNbHBIX  JUCHMIUIMH € y4eTOM  Ipo¢eCCHOHATBHON
HAIPAaBIEHHOCTHU MIPOrPaMM CPEIHEro MpoQeccHOHANbHOI0 00pa30BaHus, pealn3yeMbIX Ha 6a3e
OCHOBHOTO 00111er0 00pa3oBaHus»; MrcbMa JlernapraMmenTa rocyJapCTBEHHOM IMOJIUTHKH B cepe
cpenHero  npodecCHOHANBHOrO  O0pa3oBaHHMA U HPO(EecCHOHANBHOTO  O0y4YeHHS
Munnpocsemienusi Poccun «O HanpasieHun pexkomeHaanuii» ot 14 utons 2024 r. Ne 05-1971
(Pexomennanuu 1o peanu3allMd CpeaHEro ooOmero o0pa3oBaHHUs B Mpeesiax OCBOCHUS
00pa3oBaTeNbHOW TMPOTPaMMBbl  CPEIHEro MpodecCHoHAIBHOTO 00pa30BaHMs), METOIUKU
npenofaBaHus 001e00pa3oBaTeIbHOM AUCHUIUIMHBL «Martematukay M TpUMEpHOU paboueit
porpaMMbl  001Ie00pa30BaTEIFHON AUCHHUILINHBL «MareMaTtuka» s TpodhecCHOHATBHBIX
o0pa3oBaTeNbHbIX OpraHU3alfil YTBEPKIACHHBIX Ha 3aceqaHni CoBeTa Mo OLEHKE COJIepKaHus U
KayecTBa MPUMEPHBIX paboyux IporpaMm 00111€00pa30BaTENIbHOIO U COLIMATIbHO-TYMaHUTAPHOIO
UKJIIOB cpenHero npodeccuonanbHoro oopazopanust ®I'bOY IAIIO HUPIIO, npotokon Ne 14 ot
30.11.2022 r., ®enepanbHOro rocy1apcTBEHHOT0 00pa3oBaTesibHOro cranaapTa (nainee — ®I'OC)
no cneruaigbHocTH  27.02.06  «MeTpOJOTHYECKUH  KOHTPOJIb  CPEACTB  HM3MEPCHHIN»,
YTBEpkKACHHOI0 prkazomM MunnpocseuieHust Poccun Ne699 ot 18 centsadps 2023 r.

Opranu3zanusi-pa3padoTUuK: Cankr-IleTrepOyprckoe roCyJIapCTBEHHOE Or0/KETHOE
npodeccuoHaabHOe 00pazoBaTeabHOe YupekaeHue «Komiemk aBToMaTu3ainu mpou3BOJICTBaY.

[Tporpammy coctaBuina Tokapesa E. B., mpenogasatens CI16 'BITOY «Konnemx aBTomaTu3anuu
MIPOU3BOJACTBAY.

[Iporpamma paccMoTpeHa W ojo0peHa Ha 3aceqaHud pabodei Tpymmbl, mpoTokon Ne 7
ot 14.05.2024 r.
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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
¢ ®I'OC no cnenmanbHOocTH 27.02.06 «METPOTOTHUECKUI KOHTPOIb CPEJICTB U3MEPCHUS».

1.2. llesqin 1 NJIaHUPYeMble pe3yJabTaThl OCBOCHHSI YUeOHOH TUCIMILINHBI

1.2.1. Hean y4eOHOH AUCHMILUIMHBI B COOTBETCTBMH ¢ coaep:xkanuem DOII

COO

Conepxxanue nporpammbl «MaTeMaTHKay HaIpaBJICHO Ha JIOCTHMIKEHHE CIICAYFOITUX
LEeu:

- (QopMHpOBaHWE IICHTPAJIBHBIX MAaTEMATHYECKUX MOHATUH (YUCIIO, BEIUYMHA,
reoMmerpuueckas (Gurypa, mepeMeHHas, BEpPOSATHOCTh, (QYHKIHSA), O00ECIEeYHBAIOIINX
IPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MATEMaTHYECKOT0 00pa30BaHus 00YyYatOIIIXCS;

- MOjABEICHUE 00YYAOIINXCS HA JOCTYITHOM ISl HUX YPOBHE K OCO3HAHHUIO B3aMOCBSI3U
MaTeMaTHKUd M OKPYXKAIoLIero MUpa, MOHUMAaHWE MAaTEMaTHKH KaK 4YacTh OOIIeH KYJIbTYphI
YeJI0BEYCCTBA,

- pa3BUTHEC MHTEIUICKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH  OOydJaromuxcs,
MO03HABATEIIFHON aKTUBHOCTH, UCCIICIOBATEIILCKUX YMECHHMA, KPUTUIHOCTH MBIIIUICHUS, MHTEpeca
K U3YYCHHIO MaTEMAaTHUKH;

- ¢dopmupoBanre (YHKIIMOHATHLHOW  MATEMATHYECKOHM  T'PaMOTHOCTH:  YMEHUS
pacrio3HaBaTh MaTEeMAaTUYECKUE ACIEKThl B PEAbHBIX JKU3HECHHBIX CUTYAIMSIX U TMPU H3yYCHUU
JIPYTUX YY€OHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, POPMYITUPOBATH
UX Ha S3bIKE MAaTEMAaTHKH W CO3/1aBaTh MAaTEMAaTUYCCKHE MOJCIU, MPHMEHSITh OCBOCHHBIN
MaTeMAaTHYECKUN ammapaT JIsl PEIICHUs PaKTHKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH
U OLICHUBATH TIOJYYCHHBIC PE3YJIbTAThI.



1.2.2. llnanupyemble pe3yabTaThbl OCBOEHUS 0011e00pa30BaTeIbHON Y4eOHOM JUCHUIIMHBI B COOTBETCTBUMU € TPeOOBAHUSIMH
®I'OC COO u ®1roC C1io

Kon u HaumeHoBaHue
¢opmMupyeMbIX KOMIIETEeHIIU

HJIaHpreMbIe PeE€3yJabTATbI OCBOCHHUA THCUHMIIMHBI

JIMYHOCTHBIE PeE3YJAbTAaThI

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
WHQOPMALIMOHHBIE TEXHOJIOTUH
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 dexTBHO
B3aMMO/IeHICTBOBATh 1 paboOTaTh 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(hOpMUPOBAHHOCTB TPAXKIAHCKOH TTO3UIIMU
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 POCCHUCKUX MAaTEMAaTHKOB U
poccuiicKoi MaTeMaTHYeCKOH ILIKOJIbI,
HCTIOB30BaHUE ATHX JIOCTHKCHUAN B IPYTUX
HayKaxX, TEXHOJIOTHUSIX, chepax IKOHOMHUKH;
JIP 03. /lyxoBHO-HPaBCTBEHHOE BOCIIUTaHHE:!
OCO3HaHHE JyXOBHBIX LIEHHOCTEH
poccuiickoro Hapo/a, chopMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHMSI, STHYECKOTO
MIOBE/ICHHSI, CBSI3aHHOT'O C IIPAKTUYECKUM
MIPUMEHECHUEM 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,
MOHATHUM, OTHOIIEHUN MEXIY
MOHATUAMH, (HOPMYITHPOBATH
ompejieNieHus] IOHATUH, YCTaHABIUBATh
CYILLECTBEHHBIN NIPU3HAK
Kiaccu(UKaIUi, OCHOBAHUS JIJIS
0000LICHUS U CPABHEHHUSI, KDUTEPUH
MIPOBOJMMOI0 aHAJIN3a; BOCIIPUHUMATb,
(dhopMynIHpoBaTh U MPeoOpPa3OBEIBATH
CYXJICHUS: YTBEpAUTEILHBIC U
OTpHILATEIHBIC, CAMHUIHBIC, YACTHEBIC 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
WCTIOJI30BAaHUEM 3aKOHOB JIOTHKH,
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 B BHIBOIBI;
BBIOMPATH CIIOCO0 permeHus: yaeOHon

IIP 01. Yncaa ¥ BEIYUCICHHUS:

CBO6OI[HO OIeprUpoBaTh TIOHATUAMMU
pannoHaJIBHOE quCIIo, OccKOHEeYHas
nepuoanvccKas Apo 6B, MIPOUCHTHI,
HppalOHAIBHOC qucClio, MHOXECTBa

palMOHANBHBIX M JEUCTBUTENBHBIX YHCEI,
MOAYJb JEHCTBUTENBHOTO YHCIA;

NPUMEHSTh JIpOoOU W NPOLEHTHI JUIS PEIICHUS
IOPUKJIAJHBIX 3aJad U3 Pas3IMyHbIX OTpacieh
3HAHWUH U peabHOU XKU3HY;

OPUMEHSTh  NPUONMIKEHHbIE  BBIYMCICHUS,
IIpaBWa OKPYIVICHHs, IPUKUIKY U OLCHKY
pe3yJibTaTa BEIYUCIICHU;

CBOOOHO OIEPUPOBATh MOHATHEM: CTEICHB C
LEeIbIM MOKa3aTeseM, HCII0JIb30BATh
MOIXOAAIIYI0 (POpMY 3aIUCH JTEHCTBUTEIBHBIX
yycesl JUIsl peleHUs] NPaKTUYECKHX 3a1ad |
MPEAICTaBIECHUS 1aHHBIX;

CBOOOIHO OIepHpOBAThH HOHSATUEM:
apupMeTHIECKHIT KOpEHb HaTYypaJIbHOMI
CTEIICHH;

CBOOO/IHO ONEpPHPOBATh TOHATHEM: CTENEHb C
palMoHAIILHBIM TIOKa3aTeseM;
CBOOOJIHO OIEPUPOBATH MOHATHAMH: JIOTapu(hM

qucia, JCCATUYHBIC u HaTypaJIbHBIC
JorapugMmsl;

CBOOO/IHO OIEpUpPOBATH MOHATHSIMU: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI'€HC YHCIOBOTO
apryMeHTa;

OIIEpUPOBATH TIOHSITHSMH: apKCHHYC,
ApPKKOCUHYC M  aQpKTaHI'CHC  YHUCJIOBOIO
apryMeHTa.

CBOOOTHO OTIepPHPOBATH MOHATHSIMH:
HATypaJbHOE M LEeJ0e YHCI0, MHOXKECTBa




OK 06. IIposBasATh Ipa’kJaHCKO-
MaTPHOTHYECKYFO MTO3UIIHIO,
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.
COXPaHEHHUIO

CopnelicTBOBaTh
OKpyXarouiein
cpensl, pecypcochepexeHuro,
MIPUMEHSTh 3HAHUS 00
W3MEHEHUU KIUMAaTa, [PHHIHIIEI
OepexITMBOTO MIPOU3BOJICTBA,
3¢ (ekTHBHO  JeicTBOBAaTH B
Ype3BbIYANHBIX CHUTYyaIUsX.
IIK 2.2. BbInoyiHATh TOYHBIE U
0c000 TOYHBIC H3MEPEHHUS IS
OTIpeJIeTICHUs! IEUCTBUTEIIBHBIX
3HAUEHHUH KOHTPOJINPYEMBIX
rapameTpoB.
IIK 2.3. BemonHATs 00paboTKy
Ppe3yJbTaToOB U3MEPEHUIl U pacyer
HOTPEIIHOCTEN.

BOCTIPHAMYHUBOCTH K MaTEMAaTHIECKUM
acIieKTaM pa3IMYHBIX BUIOB UCKYCCTBA;

JIP 05. ®uznyeckoe BOCIUTAHUE:
c¢(hOpMUPOBAHHOCTH YMCHHS TPUMCHSTh
MaTeMAaTHUYCCKUE 3HAHUS B HHTEPEcax
3I0OPOBOTO M OE30MACHOTO 00pa3a KU3HH,
OTBETCTBCHHOC OTHOILICHHE K CBOEMY
3II0POBBIO (37J0POBOEC MUTAHUE,
cOamaHCHPOBAaHHKIN 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 Oyayieit npodeccnu u
pearn30BBIBATh COOCTBCHHBIC KU3HEHHBIC
IUTaHBL, TOTOBHOCTH M CIIOCOOHOCTBH K
MaTeMaTHIECKOMY 00pa30BaHUIO 1
caM000pa30BaHUIO HA TIPOTKCHUN 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
MIPUPOTHOM U COLUATLHON CPEIbI, OCO3HAHHE
rII00ANEHOTO XapaKTepa SKOJIOTHICCKAX
po0JIeM, OPUCHTAIIHS HAa PUMCHEHHE
MaTeMaTUYECKUX 3HAHUH JUIS PEeLICHHUS 3a1a4
B 00JIACTH OKPY’KaIOIIEeH CpeIbl,
[UTAHUPOBAHKUE MOCTYIIKOB M OLIEHKH MX
BO3MOJKHBIX MTOCICACTBHIM JJIs1 OKPYKAFOIICH
Cpelsl;

3a7a4d (CpPaBHUBATH HECKOJIBKO
BapHaHTOB PEIICHUS, BEIOUPATH
HanOosee MOIXOSIIHHA C yYeTOM
CaMOCTOSITENILHO BBIJICJICHHBIX
KpUTepHEB); 0a30BbIe
HccTIel0BaTe/IbCKHe IeiiCTBUSA:
HCIOJIb30BaTh BOIMPOCHI KaK
HCCIIeIOBATENbCKUI HHCTPYMEHT
MI03HaHMS, HOPMyYIHNpPOBATH BOIPOCHI,
(uKcHpyoLe TPOTUBOPEIHE,
npo0ieMy, ycTaHaBINBaTh HICKOMOE 1
JaHHOE, (hOPMHPOBATh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIIHIO,
MHEHHE; IPOBOJUTH CAMOCTOSTEIILHO
CIUIAHUPOBAHHBIN dKCIIEPUMEHT,
HCCIIeIOBAaHHE IO YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOTO
00BEKTa, SIBJICHUS, TIpOIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXITy
00beKTaMu, SIBICHUSIMH, IPOLIECCAMH;
CaMOCTOSATENHHO (POPMYIUPOBATH
0000MIEHNS 1 BBIBOBI IO PE3yIbTaTaM
MIPOBEJICHHOTO HAOIIOICHNS,
HCCIIeIOBAHMS, OIICHUBATh
JIOCTOBEPHOCTH TTOJTYIEHHBIX
Pe3ynbTaToB, BHIBOJAOB U 0000IIECHUIA,
MPOTHO3UPOBATH BOZMOXKHOE PAa3BUTHE
npoIiecca, a TakKe BBLABUIaTh
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

HaTypaJlbHBIX W LENBIX YHCEN, HCIIOIb30BaTh
MPU3HAKH JAEIMMOCTH menbix uwncen, HOJ u
HOK HatypanbHBIX uucesn AJs pelieHus 3ajad,
MIPUMEHSATH anroput™ Epknuna;

CBOOO/IHO OIEpUPOBATH IOHATHEM OCTAaTKa IO
MOJyJIIO, 3alHUChIBAaTh HATypaJbHBIE YHCIA B

Ppa3IMYHbIX MO3ULIMOHHBIX cucreMax
CUHCJICHUS;

cBOOOIHO OIEPUPOBATh HOHATUAMHU:
KOMILIEKCHOE YHCIIO U MHOECTBO
KOMILIEKCHBIX qucel, HpPEeACTaBIATh
KOMIUIEKCHBIE 4YHCIa B anreOpanveckod
TPUTOHOMETPUUYECKOH  ¢opMe,  BBINONHATH
apupmMeTHyeckue  olepaudd ¢ HUMH U

U300pakaTh Ha KOOPAUHATHOMN MIOCKOCTH.
ITP 02. YpaBHEeHUS U HEPABEHCTBA:
CBOOO/IHO ONEPUPOBATH HOHITUSIMHU: TOXKJIECTBO,

ypaBHEHUE, HEpPaBEHCTBO,  PABHOCHUJIbHBIC
ypaBHEHUSA u YpaBHEHUSA-CIIEICTBHUS,
PaBHOCHIIbHBIE HEPABEHCTBA,

NPUMEHATh ~ pa3iudHble METOABl  pEIIEHHUs

pallMOHANBHBIX W JPOOHO-paIlMOHAIHHBIX
YpaBHEHU, IPUMEHATh METOJl UHTEPBAJIOB ISt
peLIeHNs HEPABEHCTB;

CBOOOTHO OTIEPHUPOBATH MOHATHUSIME: MHOTOUIICH
OT OJIHOM TNEpPEMEHHOW, MHOTOYJIEH C ILEJIbIMU
k03¢ duLneHTaMHy, KOPHHU MHOTOYJICHA,
MIPUMEHSTD JIeIeHe MHOTOUYJIeHa Ha MHOTOYJICH
¢ ocTaTkoM, Teopemy besy u Teopemy Bueta s
penieHus 3aaay;

CBOOOJHO OIEPHUPOBATh IMOHATHAMH: CHCTEMa
JIMHEMHBIX ypaBHEHUH, MaTpULa, ONPEIEIIUTENb
MaTpulbl 2 X 2 U ero reOMeTpUYeCKUil CMBICH,
HCIO0JIb30BaTh CBOMCTBA ONIpeAEUTeNs 2 X 2 ISt
BBIYMCIIEHUS  €r0  3HAYeHHUs, [PUMEHITh
omnpeAeNuTeNd  JUIs  pElleHus CHCTEMBI
JIMHEUHBIX YPaBHEHHUH, MOJEJIMPOBATH
peaNbHbIe CHUTYyalldd C TIOMOIIBI0 CHCTEMBI
JIMHEWHBIX YpaBHEHUH, HCCIeI0BaTh
TIOCTPOCHHBIE MOJIENH C TOMONIHI0 MaTPHUIl U




JIP 08. IleHHOCTH HAYYHOTO ITO3HAHUS:
c(hOpPMHUPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU U OOIIIECTBEHHON NPAKTUKH,
MOHMMaHHE MaTeMaTHYECKOH HayKH KaK
cepbl UeIIOBEUECKON JISSITENEHOCTH, STAIlOB
€€ Pa3BUTHA ¥ 3HAUUMOCTH JUIS Pa3BUTHS
LUUBHJIM3ALIH, OBJIAICHHE SI3BIKOM
MaTeMaTHKH U MaTeMaTH4ECKO KyIbTypon
KaK CpPeACTBOM ITO3HAHHS MUPaA, TOTOBHOCTb
OCYIIECTBIIATH IPOCKTHYIO U
HCCIICIOBATENBCKYIO ACATEIEHOCTD
WHIHMBUIYAJILHO U B TPYIIIE.

pa3nu4gHBIX popMax, HILTFOCTPUPOBATH
rpaduIecKy; OIEHUBATH HA/IE)KHOCTD
nH(OpManuK M0 CaMOCTOSATEIHHO
c(OpPMYITMPOBAHHBIM KPUTEPHUSIM.
MP 02. CdopmupoBaHsl
KOMMYHHUKaTHBHBIX
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
MOSICHEHUsI TI0 XOAY peIIeHHs 3ajaud,
KOMMCHTHPOBATH HOHy‘IeHHLIfI
pe3ysbTat; B Xo/e 00CyKIeHHs 3a1aBaTh
BOINPOCHI TI0 CYIIECTBY 0OCYyXIaeMoi
TE€MbI, TPOOJIEMBI, pelIaeMON 3ajauu,
BBICKA3bIBaTh MHJCH, HALCICHHBIC Ha
NOUCK PEHICHHUA, COIIOCTaBJIATH CBOU

yYMEHUs
YHHUBEPCAIIbHBIX

CYKIOEHHS C CYXICHHSIMH JIPyTHX
YJacTHUKOB JiMajora, OOHapyXHBaTb
pasiMuMe W CXOJCTBO IIO3MLHUH, B
KOppeKTHOH  Qopme  (hopMyIHpOBaTH
pasHoTIacHs, CBOU BO3PaKEHHUS;
MIPEACTAaBISITE  PE3YNbTaThl  PEIICHHS
3aJia4M, HSKCIIEPUMEHTA, HCCIIEIOBAHUs,
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
JIeATEeIHOCTH, IUIAHUPOBATh
OpPTraHU3aIlMI0  COBMECTHOW  paboTHI,
pacupenenarsb BUJIbI pabor,

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

ONpPEIENUTENEH,
TIOJIyY€HHBIN pe3ynbTar;
HCTIOJIb30BAaTh CBOMCTBA ACHCTBUUA C KOPHAMHU
JUIs IpeoOpa3oBaHusl BEIPAXKCHUI;
BBINOJIHATh npeoOpa3oBaHus
BBIpAQXKEHUIl,  conepxalux
PpalMoHAIBHBIM ITOKa3aTelleM;
UCIIONIb30BaTh ~ CBOMCTBA  JIOTapUPMOB  JIJIs
IpeoOpa3oBaHMA Jorapu(pMUIECKIX
BBIPAKEHUH;

cBOOOIHO OIIEpUPOBATH MOHATHSAMHU:
HppanroHaIbHEIE, MOKa3aTeIbHbIC u
ngorapuMHUIECKUEe YpaBHEHHUS, HAXOIUTh HX
peuicHuA C IIOMOIIIBIO PaBHOCUJIbHBIX
NePEeX0/I0B UM OCYIIECTBIISISI HPOBEPKY KOPHEH;
NPpUMCHATb OCHOBHBLIC TPUTOHOMETPHUYCCKUEC
(dhopmyIbt JUTS npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAXKCHUM;
CBOOO/IHO OIepUpoOBaTh
TPUTOHOMETPUUYECKOE YpaBHEHHE, HPUMEHSTH
HeoOXoaumble  (GOPMYJBI  [UIT  pEIICHHS
OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHX
ypaBHEHUI;

MOJIETIMPOBATh PEAJIbHBIE CHUTYallMH Ha SI3bIKE
areOphl, COCTABISATh BBIPAXKEHHS, YpaBHEHHUS,
HEpaBEHCTBA TI0 YCJIOBHIO 33Ja4H, UCCIIE0BaTh
MIOCTPOCHHBIE MOJENTH C HCHOJIb30BaHUEM
ammapara anreOpsl.

CBOOOHO OTIepPUPOBATH MOHATHSIMHU:
HUppaluoHaJIbHBIC, IMOKa3aTCIbHBIC )41
norapuMUIECKue HEpaBEeHCTBA, HaXOIUTh HX
pemeHuss ¢ TNOMOIIBIO  PaBHOCHUJIBHBIX
NEPEXO0B;

OCYIIECTBIISITH OTOOp KOpHEH TpH peIeHun
TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOO/IHO OIepUpOBAThH MOHATHEM
TPUTOHOMETPUIECKOE HEPABEHCTBO, IIPUMEHSTH
HeoOXonuMmble  (QOPMYNIBI Ui peIIeHHs
OCHOBHBIX THUIIOB TPUTOHOMETPUICCKUX
HEPaBEHCTB,

HUHTEPIPETHPOBAThH

YHUCJOBBIX
CTCIICHU C

TIOHATUCM




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

TPYIIIOBBIX thopmax paboTh
(obcyxaeHus, 0o0MeH MHCHH,
"MO3roBele  WITypMBI" U HHBIE),
BBHIIIOJIHATh CBOIO 4acTh paboOTBl U
KOOPJIMHUPOBAaTh CBOM JCHCTBHS C

JpYTUMH 4I€HaMHM KOMAaH[bI, OLICHUBATh
KayecTBO CBOEr0 BKJIaJa B oOmMid
MPOAYKT o KpUTEPHSIM,
cOpMyITHPOBaHHBIM Y4aCTHHKaMU
B3aMMOJIEHCTBHSI.

MP 03. CdhopmupoBaHOCTD
PETYIATUBHBIX YHUBEPCAIBHBIX YUCOHBIX
JEHCTBUIA: CcaMOOpraHu3anus:
COCTaBJIATh IUIAH, AJITOPUTM PpEIICHU
3aJa4d, BBIOMpATh CIOCOO pemeHus ¢

y4eTOM  HMEIOIUXCSI  PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTUPOBaTh M  KOPPEKTHUPOBATh

BapuaHThl PEIICHHH C YYeToM HOBOH
nHpopManny; caMOKOHTPOJIb: BIAJETh
HaBBIKAMH TO3HABAaTEJILHON peduiekcun
KaK OCO3HAHUsI COBEPIIAEMBIX IEHCTBHUN
W MBICIHUTENbHBIX  IPOIECCOB, HX
pe3ynbTaToB,  BIAJETh  Crocodamu
CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIpoLiecca
U pe3yJbTaTa PeUIeHNUs] MaTeMaTH4eCcKOil
3aaui; MpeIBUAETh TPYAHOCTH,
KOTOpblE ~ MOTYT  BO3HHUKHYTH  IIPH
peIIeHNH 3aa4H, BHOCUTh KOPPEKTHUBEI B
JeATeIbHOCTh ~ Ha  OCHOBE  HOBBIX
00CTOATENBCTB, JIaHHBIX, HaWJAEHHBIX
OmMOOK, BBISBICHHBIX  TPYAHOCTEH;
OLICHUBATh COOTBETCTBHE pe3yJibTaTa
LEeTU U yCIOBUSIM, OOBSICHATH IPUYMHBI
JOCTH>KEHUS WIH HEIOCTHKEHUS
pe3yabTaTOB JAEATEIBHOCTH, HAaXOIHUTh
ommnoKy, JlaBaTh OLICHKY
MIPUOOPETEHHOMY OTIBITY.

CBOOOHO ONEpPHPOBaTh MOHIATUSIMH: CHCTEMA U
COBOKYITHOCTb ~YPaBHCHHII M  HEPaBEHCTB,
PaBHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIE/ICTBHS,
HAXOJUTh PEIIEHHs] CUCTEMBI U COBOKYNHOCTEH

palnoHaIbHEIX, UPPaLOHAJIBHBIX,
MOKa3aTeNbHBIX u Jorapu(pMUYECKUX
ypaBHEHHI 1 HEPABEHCTB;

pelmaTh  palMOHANbHbIE, HPPALUOHANBHEIE,
MIOKa3aTeIbHBIE, sorapuMIIecKre "
TPUTOHOMETPHUYECKHE YpaBHEHUS u
HEPaBEHCTBA,  COAEpXKAallMEe  MOAYJIH |
rapamMeTpsl;

MIPUMEHSATH TPpadUIeCKUe METOBI IS PEIICHHS
YpaBHEHHHA M HEPABEHCTB, a TaKXe 3aJad C
napaMeTpamu;

MOJICJIMPOBATh peajlbHble CHUTYallMd Ha SI3bIKE
areOphl, COCTABIISATh BBIPAKEHHS, YpaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 33]Ia4H,
UcClIeZioBaTh  MOCTPOGHHBIE ~ MOJAENH  C
HCTIONIb30BAaHNEM anmapara anreopsl,
HMHTEPIIPETUPOBATH OJyYSHHBIH PE3yIIbTaT.

P 03. Oysknun u rpadukm:

CBOOO/IHO ONEpHPOBATh MOHATHUSAMM: (YHKIIHS,
CTIOCOOBI 331aHUsS PYHKITUH, B3aUMHO OOpaTHEIC
¢byHKOMK, KoMmo3wnusA —(QYHKOHH, Tpaduk
GbyHKIMH, BBITIOJIHATH 3JIEMEHTapHBIE
npeobpa3oBaHus rpauKoB QYHKIIMHI;
CBOOO/IHO OIEpUPOBATH TMOHSITUSIMHU: 00JIACTh
OIIpEe/IeIIeHHs 1 MHOXKECTBO 3HAUEHHUH (DYHKIUH,
HYJH GbyHKIMH, MPOMEXKYTKA
3HAKOITOCTOSHCTBA,;

CBOOO/IHO ONEpPHPOBATh TOHATHSIMHU: YETHBIE U
HedeTHbIe (pyHKINH, eprogudeckue QpyHKIuH,
MIPOMEXKYTKH MOHOTOHHOCTH ¢dyHKIHH,
MakCUMyMbl ¥ MHHUMYMBl  (yHKUInH,
HauOoJblIee 1 HAaMMEHbIIee 3HaUeHNe (PYHKIIUH
Ha MPOMEXKYTKE;

CBOOO/IHO ONIEPHPOBATh TOHATUSIMU: CTETICHHAS
GyHKUMS ¢ HATYpaJbHBIM U LEJNbIM
MoKaszaresieM, rpaduK CTEeHNeHHOW (QYHKIIMH C




HaTypalbHBIM W LEJNBIM IIOKa3aTeneM, rpaduk
KOpHS N-OH CTemeHW Kak (yHKIHH OOpaTHOI
CTEINICHHU C HaTypaJIbHBIM TI0Ka3aTeleM;
OIIEpUPOBATH TIOHATHSMHU: JMHEHHas,
KBajZlpaTU4Hasi M JApoOHO-NnHelHas (yHKuny,
BBHINOJIHATG  JJIEMEHTapHOE HCCIIECIOBAaHHE H
MIOCTPOEHHE UX I'Pa(HKOB;

cBOOOHO OIIEpUPOBATH MOHATHSAMHU:
TOKa3aTeNbHAs W JorapupMuieckas QyHKIUH,
UX CBOHCTBA M TpaduKh, HCIOIB30BATh HX
rpaduKH U peIIeHHs] ypaBHEHN;

cBOOOHO OIIEpUPOBATH MOHATHAMHU:
TPUTOHOMETpHYECKas OKPYXXHOCTb,
OIpe/ieJIeHHe TPUTOHOMETPHYECKUX (HYHKIMN
YHCIIOBOTO apryMEHTa;

Ucroibp3oBaTh  rpaduku  QyHKumE s
UCCIIEZIOBAHMUS MTPOIIECCOB M 3aBUCUMOCTEH MpU
peIlIeHNH! 3a1a4d U3 IPYTUX Y4eOHBIX TPEeIMETOB
U peasbHOM JKU3HM, BBIpaXaTh (GOpMyIaMu
3aBUCHMOCTH MEX/y BEINYNHAMU;

CTPOUTH TpadUKH KOMIO3WIMK (QYHKIUH C
TIOMOIIBIO  3JIEMEHTapHOTO HCCIEOBAHUA |
CBOMCTB KOMIO3HUIINHU JIBYX (DYHKITHIA;

CTPOUTH T€OMETpHIECKHe 00pa3bl ypaBHEHUH 1
HEpaBEeHCTB Ha KOOPIMHATHOM INIOCKOCTH;
CBOOO/IHO OIEpUpPOBATH TOHITUSMU: Tpaduku
TPUTOHOMETPUUECKUX (DYHKLINIT;

OPUMEHATh (QYHKIMM U1 MOJAEIMPOBAHUS |
UCCIIEZIOBAHNUS PEaIbHBIX MIPOIIECCOB.

ITP 04. Hayana MaTeMaTH4ecKOro aHaIn3a:

CBOOOTHO OIIEPHUPOBATH TTOHSATUSIMH:
apupMeTHIeCKas u reoMeTprYecKast
mporpeccus, OCCKOHEYHO yOBIBaromas

reoMeTpuuecKas IPOrpeccHsi, JMHEHHBIH W
9KCIIOHEHIIMAIBHBIN pOCT, (hopMylia CIO0XKHBIX
MIPOLIEHTOB, UMETh MPE/ICTABICHUE O KOHCTAHTE;
HCIIONIb30BaTh ~ NPOTPECCHH  JUISl  PEelICHHs
peanbHbIX 33/1a4 IPUKIIQJHOTO XapaKTepa;

CBOOOTHO OTIepPHPOBATH MOHATHSIMH:
HIOCIIEJOBATEIBHOCTb, CIIOCO0BI 3a7aHusl
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TIOCIIEI0BATEILHOCTEH, MOHOTOHHBIE "
OTpaHWYEHHbIC TOCIIEI0BATEILHOCTH, TIOHNMATh
OCHOBBI 3aPO’K/ICHHSI MaTEMaTHYECKOTO aHaJIN3a
KaK aHajin3a OECKOHEYHO MaJIbIX;

cBOOOHO OIIEpUPOBATH MOHATHSAMHU:
HeNpepbIBHbIE  (YHKIMM, TOYKH pa3pbiBa
rpaguka  (QYHKIMH, acHUMITOTHI  rpaduka
GbyHKIMY;

CBOOOHO ONEpPHPOBaTh MOHATHEM: (GYHKIHSA,
HETIpephIBHAS HA OTPE3Ke, MPUMEHSITH CBOMCTBA
HETIPEPBIBHBIX (QYHKINH VIS peIIeHUs 3a1a4;
CBOOO/IHO ONEpUpPOBATH TMOHATHSMHU: IEepBas U
BTOpasi MPOM3BOJHBIE (PYHKINH, KacaTeslbHas K
rpaduky QyHKIUY;

BBIYHCIISAT MIPOHU3BOIHBIE CYMMBI,
NPOU3BE/ICHHS, YaCTHOTO M KOMIIO3UIIMU JIBYX
(GyHKIMHA, 3HATH NMPOW3BOAHBIC 3JIEMEHTApPHBIX
G yHKIHT;

UCIIOJIb30BaTh T'€OMETPUUECKUN M (DU3UUECKHIA
CMBICTI ITPOM3BOIHON JUTS peIIeHHs 3a/1a4.
HCTIONIB30BaTh ITPOU3BOIHYIO JJIsl HCCIIEIOBAHMS
(YHKIIMM Ha MOHOTOHHOCTb U 9KCTPEMYMBI;
HaXOJUTh HanOoJIbIIIee M HANMEHbBIIIEE 3HAYCHHS
(YHKIMM HENPEPhIBHON Ha OTPE3KE;
HCTIONI30BaTh TPOU3BOJHYIO AJISI HAXOXKACHHS
HAaWIy4lIero PeuieHuss B NPHUKIAJHBIX, B TOM
YHClEe  COIMAIbHO-ODKOHOMUYECKHUX, 3ajadax,
JUISL  OIIPEAEJICHUs] CKOPOCTH M YCKOPEHHS
npotliecca, 3alaHHOro (OpPMYJIION WK TpaduKoM;
CBOOOTHO OTIepPUPOBATH MOHATHSIMHU:
nepBooOpasHas,  ONpPEACICHHbIM  HHTErpal,
HaXxOJWTh  MEepBOOOpa3HbIE  BIEMEHTAPHBIX
(GYHKIMHA ¥ BBIYMCIATH MHTETpaI 1o Qopmyne
Herorona-JleiOnuria;

HaXOJUTh IUIOMIAAN TUIOCKUX (GUTYp ¥ 00BEMBI
TEJl ¢ IOMOIIIBIO HHTETPaa;

UMETh MPEACTABICHHE O MAaTeMaTHYECKOM
MOJICIMPOBAHUM Ha TPUMEPE COCTABJICHHS
muddepeHINaTbHBIX YPaBHEHU;

peliath NPHUKIAJIHbIE 3aJa4d, B TOM YHCIE
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COLMAITEHO-?KOHOMHYECKOTO W (HU3NIECKOTO
XapakTepa, CpEICTBAMH  MAaTeMaTHYECKOTO
aHalIm3a.

IIP 05. MHo>ecTBa U JIOTHKA:

CBO6OI[HO OIeprupoBaTh IIOHATUAMMU
MHOKECTBO, OolI€paliui HaJl MHOKECTBAMU;
HUCIIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHHﬁ

amnmapar AJIs OMUCAHUA PeanbHBIX MPOLIECCOB U
SIBIICHUH, TpPU pEIIeHWH 337a4 W3 JPYrHx
y4eOHBIX IIPEIMETOB;

CB060,I[HO OneprupoBaThb IIOHATUAMU:
OIIpCACIICHUC, TCOpEMa, YpaBHCHUC-CICACTBUC,
CBOMCTBO MATEMATUYCCKOTO 06’B€KTa,

JI0Ka3aTeNbCTBO, PAaBHOCWIBHBIE YPAaBHEHHUS U
HEepaBEHCTBA.

ITP 06. CBoGonHO oOmepupoBaTh OCHOBHBIMHU
HOHATHAMM CTEPEOMETPUH IIPH PELICHUU 33734
U TIPOBEJICHUU MaTEMaTUYECKUX PacCyKICHUMH;
ITP 07. IIpuMeHATh aKCHOMBI CTEPEOMETPUH U
CJICJICTBHUS u3 HHUX pu peneHnu
reOMETPUYECKHX 3a71ad;

OoOP 08. KiaccupummpoBaTh  B3aUMHOE
pacIiojio)keHHe MpsAMBIX B IPOCTPAHCTBE,
IUIOCKOCTEl B TPOCTPAHCTBE, NPSMBIX H
TUIOCKOCTEH B TIPOCTPAHCTBE;

P 09. CobongHO OmepuUpoBaTh HOHATHIMH,
CBSI3aHHBIMH C YIJIAMH B IPOCTPAHCTBE: MEXIY
OpSAMBIMH B TIPOCTPAHCTBE, MEXIY NPSAMOH H
IUIOCKOCTBIO;

IIP 10. CpobomHo pacmo3HaBaTh OCHOBHBIE
BU/IBl MHOTOTPAaHHHUKOB (TIpH3Ma, NHpaMHja,
MIPSIMOYTOJIBHBIN Mapaesnenunen, Kyo);

P 11. KnaccupunupoBarb MHOTOTPAHHUKH,
BBEIOMpast OCHOBaHMS JUIA KiIacCH(MKAIINK;

TP 12. CBobGoxHO omepupoBaTh IMOHSATHIMH,
CBS3aHHBIMH C CEUCHHEM MHOTOTPaHHUKOB
IUIOCKOCTBIO;

P 13. BrinonaHsaTh rnapasuieNibHoe,
LIEHTPATEHOE u OpTOTOHAJIFHOE
MPOEKTHpOBaHWEe (UTYyp HA  IUIOCKOCTD,
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BEITIOTHATE H300pakeHUs QUTYp Ha TIOCKOCTH;
P 14. Crpouth cedeHHS MHOTOTPAHHHUKOB
Ppa3IuYHBIMH METOJIaMH, BBITIOJIHSATD
(BBIHOCHBIE) IUIOCKHE YEPTE)KU M3 PHUCYHKOB
MIPOCTHIX 00BEMHBIX (DUTYpP: BHI CBEPXY, COOKY,

CHU3Y;
P 15. BpuuciasaTh MWIOMAANM TOBEPXHOCTEH
MHOTOTPaHHUKOB (mpuzma, nupamua),

TEOMETPUYECKHX TEIl C IPUMEHEHNnEM (hOpMYy;
P 16. CBoOOAHO OIEPHPOBATH TMOHITUIMHU:
CHMMETpHs B IIPOCTPAHCTBE, IIEHTP, OChb H
IUTOCKOCTh CHMMETPHUH, LICHTP, OCh U TIIOCKOCTh
CHMMETPHHU (PUTYPBI;

IIP 17. PemaTts 3agauu Ha [10Ka3aTeIbCTBO
MaTeMaTHYECKUX OTHOIICHHH U HaxXOXJIEHHUe
TeOMETPUUECKUX BEJIMYHH, IpUMEHSS
U3BECTHBIC METObI npu peneHnu
MaTeMaTHYeCKUX 3ajad  MOBBIIEHHOTO U
BBICOKOTO YPOBHS CJIOKHOCTH;

P 18. [IpumensTs npocTeiime nporpaMMHbIe
CPE/ACTBA M DJIEKTPOHHO-KOMMYHHKAI[HOHHBIC
CHCTEMBI TIPH PEUICHUH CTEPEOMETPHIECKUX
3ajay;

OP 19. Uszenekats, npeoOpa3oBBIBATE U
MHTEPIIPETHPOBATh nHpopmanuio 0
MPOCTPAHCTBEHHBIX I'€OMETPHUECKUX (urypax,
HpEeACTaBICHHYIO Ha YePTeXax U PUCYHKAX;

P 20. CobomHo omepHpoBaTh MHOHATHIMH,
CBSA3aHHBIMU C [IWJINHAPUYECKOM, KOHUYECKOU U
cheprueckoll  MOBEPXHOCTAMH,  OOBICHATH
CIIOCOOBI TIOJTyYCHNS;

IIP 21. OnepupoBath NOHATHAMH, CBI3aHHBIMU
C TelaMHU BpallCHUS: LUIHUHIPOM, KOHYCOM,
cdepoit 1 mapom;

IIP 22. Pacnio3HaBaTh Tea BpanieHus (LHITHHID,
KOHYC, cepa u miap) U OOBIACHATH CIIOCOOBI
MOJTyYCHHS TEJl BPAIICHUS,;

noP 23. KrnaccupunmpoBaTb  B3aUMHOE
pacrionioxxeHne cepsl U MIOCKOCTH;

P 24. BpUUCHATE BEIWYHHBI DIIEMEHTOB
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MHOTOTPAaHHHKOB M TEJl BPAIICHHUSA, OOBEMBI H
IUTOIIAa 1 IOBEPXHOCTEH MHOTOTPAHHUKOB H TEII
BpalleHus, TeOMETPUYECKHX Ten c
IpUMeHeHneM (HopMyIT;

IIP 25. CBoGonHO omepupoBaTh IOHATHSIMH,
CBSI3aHHBIMHM C KOMOWMHAIIUSIMU TeJl BpalleHUs U
MHOTOTPaHHHKOB: MHOTOTPaHHUK, BIIUCAHHBII B
chepy W ommcaHHBIH OKoJIO cdepbl, cdepa,
BIIMCaHHAasi B MHOTOTPAaHHHK WM  TEJO
BpaIICHUS;

P 26. Bpuuciate COOTHOLIEHHS MEXIY
IUIOMAAsIMA  TIOBEPXHOCTEH ®  oObeMamu
MOTOOHBIX TET;

P 27. WM3o0paxarh u3yyaemble QUIYPHI,
BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEpPTEeKU U3
PUCYHKOB IIPOCTBIX OOBEMHBIX (uUryp: BHI
CBEpXy, COOKY, CHHM3Y, CTPOMTH CEUCHHS Tel

BpAIlICHHS;
IIP 28. U3BiexaTb, WHTEPHPETHPOBATH U
mpeoOpa3oBHIBATH HHPOPMALIHIO 0

MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (HUTYypax,
MIPEACTAaBICHHYIO HAa YepTeKaX M PUCYHKAX;

IOP 29. CobOomHO OIEpPHPOBATH IOHITHEM
BEKTOp B IIPOCTPAHCTBE;

IIP 30. BrinosHATE onepanyuy HaJl BEKTOpaMu;
IIP 31. 3amaBaTh IUIOCKOCTH YPaBHEHHEM B
JIEKapTOBOH CUCTEME KOOPAMHAT;

P 32. Pemath reoMeTpuueckue 3aJadyul Ha
BBIYUCIICHHE VYIJTIOB MEXIY HPSAMBIMH U
IUIOCKOCTSIMH, BBIYHMCIICHHE PpACCTOSIHUH OT
TOYKH /10 TJIOCKOCTH, B II€JIOM, Ha IIPUMEHEHHE
BEKTOPHO-KOOPAUHATHOT'O MeToJa npu
peleHny;

TP 33. CBoGomHO omepHpoBaTh IMOHSATHIMHU,
CBSI3aHHBIMH C JBIJKEHHEM B HPOCTPAHCTBE,
3HATh CBOMCTBA JIBUXKEHUH;

P 34. BrinonHaTh n300pakeHNS
MHOTOTPAaHHHKOM ¥ TeJl BpalmICHUS TIpHU
apaJIEIIbHOM TepeHoce, LIEHTPaIbHOM

CUMMETPUH, 3€pKaJIbHONH CHUMMETPHUH, IIpHU
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MIOBOPOTE BOKPYT NPSAMOH, IpeoOpa3oBaHus
noxoous;

IIP 35. Ctpouth ceueHHss MHOTOTPAHHUKOB U
Tel BpallCHUS: CeYeHUs LUIMHApA
(mapamnenbHO U MEPHIEHAMKYISAPHO  OCH),
CeyeHus] KoHyca (IapajuielIbHOe OCHOBAHUIO U
MIPOXOAdIIee Yepe3 BepIINHY), CEUCHUS 11apa;
IIP 36. Hcnonp3oBaTb METOABI MOCTPOEHUS
CEUCHHUI: METOA CJEIO0B, METOJ BHYTPEHHETO
MIPOCKTUPOBAHMS, METOJA TEpeHoca CeKyIleH
TUTOCKOCTH;

op  37. Jloka3piBaTh ~ I€OMETPUUECKHE
YTBEPXKIICHNUS;

ITP 38. [IpumensaTh reoMeTprueckre GaKThl s
pereHus CTePEOMETPUIECKUX 3amad,
HPENOoNaraolX HECKOJIBKO LIaroB PeLIeHus,
€CIIM YCIIOBHs NPUMEHEHHUS 3a/aHbl B SIBHOM U
HEsIBHOU (opme;

ITP 39. IlpumeHATH MporpaMMHBIE CPEICTBA U
3JIEKTPOHHO-KOMMYHHKAI[IOHHBIE CUCTEMBbI TIPH
PELIeHNH CTEPEOMETPHUUECKHX 3a/ay;

P 40. IlpumeHsATh NONYYECHHBIE 3HAHUS Ha
NIPaKTHKe: CpaBHMBATh, AaHAIM3UPOBATH M
OLICHWBATh peajlbHbIE CUTYalllH, HPUMEHSTH
W3y4YeHHBIE IIOHATHS, TEOPEMBI, CBOWCTBAa B
mporecce IMOWCKAa peIIeHHs] MaTeMaTHYeCKH
c(hopMyIUPOBAaHHON TIPOOIEMBI, MOJETUPOBAThH
peasibHBIE CHUTyallUM Ha S3BIKE T'€OMETPHH,
UCCIIeIOBaTh  IIOCTPOCHHBIE ~ MOJENH  C
UCTIOJIB30BAaHHEM TI'€OMETPHUUECKUX IOHATHUH |
TeopeMm, anmapara anreOpsl, pemarts
MIPAKTUYECKHE 3ajauu, CBSI3aHHbIE c
HaX0>KJEHUEM I€OMETPUYECKUX BEIUYNH;

IIP 41. meTs npencraBieHuss 00 OCHOBHBIX
JTanax pa3BUTHUS T€OMETPHUU KaK COCTABHON
4yacTH (QyHAaMEHTa Pa3BUTHsI TEXHOJIOTHH.




. CTPYKTYPA U COJAEP)KAHUE YYEGHOU JUCIHUATLIAHBI «<MATEMATHUKA»

2.1 O0beM yueOHOM AMCUMILIMHBI M BUABI Y4eOHOI padoThl

Buna yueOHoii padoThl O0bem B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 340
BT. 4.:

1. OcHoBHOe cojep:kaHue 300
BT. U..

TEOPETHUUECKOE 00yUueHue 224
IPAKTUYECKHE 3aHSITUS 76
2. IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHMNE 34

(copep:kaHue MPUKJIATHOTO MOXYJIA)

B T. 4.
TEeopeTu4ecKoe o0yueHue 0
MPAKTUYECKUE 3aHATUSA 34

[TpomexxyTouHas aTTectanus B popme sK3aMeHa 6
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2.2. TemaTnuyeckuii IVIaH U coiep:KaHue y4eOHOH TUCHUIINHBI

HaumenoBanue Conep:xanue yueOHOro Marepuasia (OCHOBHOE H O0beM yacoB Dopmu
pa3aesioB U TeM npo¢ecCHOHATBHO-OPUEHTHPOBAHHOE), MPaKTH4YecKue 3aHATusl | Beero | Ilpaktuu | Ilpodeccrona | pyemsl
€CKue JIBHO- e
3aHATHUS | OPUEHTHPOBAH | KOMIIE
HOE TeHIU
coJiep>KaHue "
1 2 3 4 5 6
Pasjen 1. [loBTOpeHHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 24 12 8 OK 01,
Tema 1.1 Coaep:xanue yue0HOro MaTepHaJia 2 0 0 OK 02,
Hean u 3aaa4u | ba3oBbie 3HAHMS 1 yMEHUS 110 MaTEeMaTHKE B IPOPECCHOHATBHOM U B 2 OK 03,
MaTeMaTHKHU NPH | IOBCEITHEBHOM J1€ATEIHHOCTH. OK 04,
OCBOEHHH OK 05,
CHenuaJbHOCTH OK 06,
Tema 1.2 Conepsxanne y4eGHOro MaTepHaJia 4 2 2 OK 07,
YUucna w BbIYuCAeHHUs. | JleiicTBUS HaJ TOJOXKUTEIbHBIMH U OTPUIATENBHBIMH UYUCIAMU, 2 1IK'2.2,
Boipakenus U | OOBIKHOBEHHBIMU U JICCITUYHBIMU TPOOSMH. 1IK 2.3
npeodpa3oBanus [MpakTuyeckoe 3ansiTue Nel 2 2 2
Pemienue 3agau ¢ npuMeHeHMeM  po0eil, ypaBHEHWI,
HEPaBEHCTB U OCHOBHBIX JIelicTBUII apu(MeTHUKU U aJaredpbl B
npo¢ecCHOHAIBbHO AeITeJbHOCTH TEXHUKA -MeTPOJIora
Tema 1.3. Copepxanue y4eOHOro MaTepuasa 4 2 2
I'eomerpus Ha | Buasl miockux Guryp u ux miomaib 2
IIOCKOCTH IpakTnyeckoe 3ausiTue Ne2 2 2 2
Pemenne 3aa4 Ha HAXO0KIeHHeE MJIOLIAAEH B
npodecCHOHAJIBLHON AeITEJILHOCTH TEXHHMKA -METPOJIOra
Tema 1.4 Copepxxanue yueOHOro MaTepuasa 4 2 2
IIpouenTHbie [TpocThie TPOLEHTHI, pa3Hble cOCcOObl MX BbhIYMCIEHUS. CIOXKHbBIE 2
BbIYMCJICHUS MPOLIEHTHI
[TpakTHueckoe 3aHsaTHEN3 2 2 2
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Pacuér moka3aresieil, BbIPa:KeHHbBIX B MPOLEHTAaX, B
npo¢ecCuOHAIBbHOM AeSITeJbHOCTH TEXHHUKA -MeTPOoJIora

Tema 1.5 Copnepxxanue yuyeOHOro MaTepuaJa 4 2
YpaBHeHus u Jlunelinple, KBagpaTHbIC, JAPOOHO-TUHEHHBIE ypaBHEHUS U 2
HEepaBeHCTBa HEpaBEHCTBA
[IpakTnueckoe 3ansiTue Ned 2 2
PemeHue 3aga4 ¢ NpPUMEHEHHEM JIMHEHHBIX, KBaJpPaTHBIX,
JAPOOHO-THHEHHBIX ypaBHeHHii n HEPABEHCTB B
npodeccuoHaILHOI eITeJIbHOCTH TEXHUKA -MeTPOJIora
Tema 1.6 Coaep:xanue yueOHOro MaTepHaJia 4 2
Cucrembl ypaBHeHHil M | ClocoObl peEIICHHS CHUCTEM JIMHCHHBIX ypaBHeHu. [loHsTHS: 2
HEPaBEeHCTB Matpuna 2x2 u 3x3, onpenenutens matpulibl. Meton [Naycca.
IIpakTuyeckoe 3ansitue NeS CucreMbl JIMHEHHbIX YPABHEHUH U 2 2
HEPaBEHCTB.
BxoaHo# KOHTPOJIb Coaep:xanue yue0HOro MaTepHaJia 2 2
IpakTnyeckoe 3ausaTHE N6 Bhino/HeHNe KOHTPOJIbHOIT padoThI 2 2
«BpluncieHns ¥ Npeodpa3oBaHUA»
Pa3nes 2 IlpsiMble M IJIOCKOCTH B MPOCTPAHCTBE 18 6 OK 01,
Tema 2.1. Copepxanue y4eOHOIro MaTepuasa 2 0 OK 03,
OcHoBHbBIE nousitus | [Ipenmer crepeomerpun. OCHOBHBIE TOHATHA (TOYKa, MpsAMas, 2 OK 04,
cTepeoMeTpHH. IJIOCKOCTh, TPOCTPAHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPUH. OK 07,
Pacnonoxxenne npsameix ¥ | [lepecekaroniuecsi, mapajulelnbHble M CKPEIIMBAIOIIMECS TPSMBIE. 1K 2.2,
IOCKOCTEM [lpu3HaK W CBOMCTBO CKPEHIMBAIOMIUXCS TPSIMBIX. OCHOBHBIE 1K 2.3
IPOCTPAHCTBEHHBIE (PUTYPBHI.
Tema 2.2. Conep:xanue yueOHOTr0 MaTepHaJia 4 0
MapannenbHocTh [TapannensHpie mpsMas U 1miIockocTb. Omnpexnenenue. [IpusHak. 4
npsiMbIX, npsMoii M | CoiictBa (Cc 1MoKa3aTenbCcTBOM). [lapamenbHble  TUIOCKOCTH.
ILUIOCKOCTH, I1ockocreii | Onpenenenue. [Tpusnak. CBoiicTBa (¢ gqokazarensctBoM). Terpasap
U ero ieMeHnThl. [lapanienenunen u ero 3jiemMenTbl. CBOMCTBa
OPOTHBONOJIOXKHBIX TpaHed W JuaroHaje mapajienenuesa.
IToctpoenue ceuennii. Pemienne 3amay.
Coaep:xanue yueOHOro MaTepuaJia 6 2
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[lepnenukynspHeie IpsIMBIE. [TapannenbHble IpsIMBIE, 4
NEePIEeHIUKYIApHbIE K MIockocTu. [Ipu3HaK meprneHauKyaspHOCTH
Tema 2.3. npssMon M minockocTu. JlokaszarenbcrBo. llepnenaukynsap u
IepneHAUKYJSAPHOCTH HAaKJIOHHA. [lepnenaukynspHbie IJIOCKOCTH. IIpu3znak
NPAMBIX, IPAMON U NepneHAUuKYJISIPHOCTH IUI0CKOCTei. J[0Kka3aTenbCeTBo.
TLUIOCKOCTH, IJIOCKOCTeli | PaccTosiHuA B pocTpaHCcTBE
IIpakTuyeckoe  3amsaTue  Ne7  Pemenme  3agay 1o 2 2
NnepneHAUKYJISIPHOCTH NPSAMBIX H IJIOCKOCTel
Tema 2.4. Coaep:xanue yueOHOIro MaTepHaJia 2 0
Teopema 0 Tpex | Teopema o Tpex nepneHauKyisapax. /JokazarenbcTBo. Yol MEXILy 2
NnepneHAuKyJIsipax IPSIMOM U IJIOCKOCTHIO. YTOJI MEXKY IIJIOCKOCTSIMU
Tema 2.5. Coaep:xanue yueOHOro MaTepHaJia 4 4
IMapanienbHble, [IpakTuueckoe 3ansitue Ne§ 2 2
nepneHIUKYJIsIpHbIE, Pemenue reomeTpuueckux 3a1a4 B npogecCHOHATLHOM
CKpelyBaImecs AeATeJILHOCTH TeXHUKA -MeTPOJIora Ha B3auMHoOe
npsamelie. IIpsaMble M | pacnoJioskeHne 3JIeMeHTOB B POCTPAHCTRE, HA MIPUMepe
IUIOCKOCTH B | ycrpoiicTBa IIK
npocrpancTBe. Pemenne | Tlpakrudeckoe 3ansitue Ne9 BoinoJiHeHHe KOHTPOIBHOI PaGoThI 2 2
3ajad. «IIpsiMBI ¥ JIOCKOCTH B NPOCTPAHCTBE»
Pa3nen 3. KoopauHaTsl 4 BEKTOPBI 12 4 OK 02,
Tema 3.1 Copepxanue y4eOHOIro MaTepuasa 4 0 OK 03,
JdexapToBbl JlexapToBBl KOOpAMHATHI B NpocTpaHcTBe. IIpocreiimme 3agaun B 4 OK 04,
KOOPIMHATHI B KoopauHarax. PaccrossHue Mexkay IByMs TOUKAMH, KOOPAMHATBI OK 07,
MPOCTPAHCTBE. cepeIrHbI 0TPe3Ka K 2.2,
Paccrosinue mexay IIK 2.3
ABYMSI TOYKaMHU.
Koopannatsl cepeannbl
oTpe3Ka
Tema 3.2 Coaep:xaHue yueOHOIr0o MaTepHuaJia 4 2
BexTopsl B | BekTopsl B npocrpancrBe. ClI0XEHHE U BBIUUTAHUE BEKTOPOB. 2
NPOCTPAHCTBeE. YMHOKeHHe BekTopa Ha 4uciao. KommimaHapHble BEKTOpBI.
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YroJ Mex1y BeKTOpaMHu.
CkagasipHoe
Npou3Be/ieHHe BEKTOPOB

CkansipHO€E NPOU3BEICHUE BEKTOPOB. PasiokeHne BeKTopa 1o TpeM
HEKOMIUTaHapHBIM BekTopaMm. KoopauHaTel BeKTOpa, CKalsipHOE
MIPOU3BEJICHNE BEKTOPOB B KOOpAMHATAaX, Yrojl MEXIY BEKTOpamu,
YroJl MEXIY MPsIMOW M IJIOCKOCTBIO, YIOJd MEXAY IIOCKOCTSMHU.
YpaBHeHHE IIOCKOCTH. ['eOMeTprUeCKU CMBICI ONpeIeTuTeNs 2x2

[IpakTnueckoe 3ausTue Ne 10 2 2 2

Bobruncienue paccTosiHMM M IUIOIIAaJAedl Ha IJIOCKOCTH B

npogecCHOHAIBHOI 1eATEJLHOCTH TEXHHKA -MeTP0JIora
Tema 3.3 Coaep:xanue yueOHOIro MaTepHaJia 4 2 0
Koopaunatsl U | JlekapTOBbI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPHI B IpOCTpaHCTBE.
BEKTOPBI. Pemenne | CrnoxeHre u BEIYUTaHWE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHUCIIO.
3a1a4 Komnnanapusie BekTopbl. CKaJsipHOE IPOU3BEJIEHUE BEKTOPOB.

Paznoxxenne BekTOpa MO TpPEeM HEKOMIUIAHAPHBIM BEKTOpaM.

[Tpocreiimme 3agaun B KoopauHaTtax. KoopauHaTel BekTopa, 2

paccTosiHHEe MEXIy TOYKaMH, KOOPAMHATBI CEpEeIuHBI OTpe3Ka,

CKaJIIpHOE IPOM3BEACHUE BEKTOPOB B KOOPJIMHATAX, YTOJ MEXIY

BEKTOPaMH, Yroll MEXIY MpsSMOH M IUIOCKOCTBIO, YIoll MEXIY

IJIOCKOCTSIMU

IIpakTuyeckoe 3anaTHe Nell BbinosHeHHe KOHTPOJILHOM 2 2

padoTsl «KoopanHaThI M BEKTOPbI»
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKInU 36 8 2 OK 01,
Tema 4.1 Coaep:xanue yueOHOT0 MaTepHaJia 2 0 0 OK 02,
Tpuronomerpuyeckue Pagnannas mepa yria. IToBopoT Touku BOKpYT Hadana KOOpPAMHAT. 2 OK 03,
bynkuuun Omnpenenenne cUHyca, KOCHHYCa, TaHT€HCAa W KOTaHIeHca. 3HAKU OK 04,
NPOU3BOJIBLHOIO  YIJIA, | CHHYCA, KOCHHYCa, TaHI€HCa M KOTAHI€HCa [0 YETBEPTSAM. OK 05,
ypcaa. PagmanHas M | 3aBHCHMOCTH  MEXIy CHHYCOM, KOCHHYCOM, TaHTE€HCOM U OK 06,
rpajycHasi Mepa yrja KOTAHTEHCOM OJIHOTO M TOTO K€ YIJia OK 07,
Tema 4.2 Cojep:xkanue yueOHOro MaTepua/ia 2 0 0 1K 2.2,
OcHOBHBIE Tpuronomerpuueckue ToXxaecTBa. CHHYC, KOCHHYC, TaHT€HC H 2 1K 2.3
TPUTOHOMETPUYECKHE KOTAHT€HC YTJIOB O ¥ - 0. DOPMYITBI IPUBEICHUS
TOXK/1eCTBA.
DopMyJibl IPUBEICHUS
Tema 4.3 Copepxxanue yuyeOHOIro MaTepuaJa 4 0 0
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Cunyc, Kocunyc, | Cymma u pazHocts cuHycoB. CyMMa U pa3HOCTh KOCUHYCOB. CHHYC
TAHT'€HC CYMMBI M| U KOCHUHYC JBOWHHOro yryia. @opmyibl I0JOBUHHOIO YIJIA. 4
Pa3HOCTH JBYX YIJIOB [IpeoOpa3oBanuss CyMMBl TPUTOHOMETPHUYECKHMX (YHKUUHA B
Cunyc u KOCHHYC | IPOM3BEJCHUE W  NPOM3BEAECHUS B  CyMMy. BbIpaxeHue
ABOIHOIO yrjia. | TJPUTOHOMETPUYECKUX (YHKIMHA Yepe3 TAaHIeHC TOJOBUHHOTO
@®opMyJibl MOJOBHHHOIO | apTyMEHTA. IIpeoOpa3oBanusn NpocTeHIux
yria TPUTOHOMETPHYECKUX BbhIpasKeHMil
Tema 4.4 Coaep:xxanue yue0HOro MaTepHaJia 2 0
DyHKUMH, UX cBoiicTBa. | OOMacTh ONpEesICHNs 1 MHOXKECTBO 3HaUeHUN QyHKIMA. YETHOCTD,
Cnoco0sl 3ajaHusl | HEYETHOCTD, MEPUOIUIHOCTD PyHKIMHA. CriocoOb! 3a1anus pyHKUIUN 2
byHkumi
Tema 4.5 Coaep:xanue yue0HOro MaTepHaJia 4 0
Tpuronomerpuveckue O6nactb onpeeneHus u MHOXECTBO 3HAYCHHM 4
(yHKnMH, UX CBOMCTBA M | TpUrOHOMETpUYeCKUX  QyHKuuid.  YEéTHOCTb,  HEYETHOCTD,
rpaguku NepHoAUYHOCTh TPHUIOHOMeTpHYecKHX ¢yHkuuii. CBoiicTBa u
rpaduku GyHKIMA y = cos X, y =sin X, y =tg X, y = ctg X.
Tema 4.6 Coaep:xanue yueOHOT0 MaTepHaJia 4 2
IIpeodpasoBanue CixaTtue ¥ pacTsbkeHre rpauKoB TPUTOHOMETPUYECKUX (PYHKIIMM. 2
rpaguxos
TPUTOHOMETPHYECKUX
byHxkuui IIpakTnuyeckoe 3ansitne Nel2. [IpeoOpasoBanue rpaduKoB 2 2
TPUTOHOMETPHUYECKUX (DYHKIUH
Tema 4.7 Copepxanue y4eOHOro MaTepuasa 2 2
Onucanne [IpakTnueckoe 3anaTue Nel3. MHcnmoab3oBaHue CcBOIWCTB 2 2
NPOU3BOACTBEHHDLIX TPUTOHOMETPUYECKHX pyHKumMm B NpodecCHOHATbHOMI
NPOIECCOB € INMOMOIULIO | IesiTeILHOCTH TeXHHKA -MeTpPoJiora
rpa¢gukoB (PyHKIUIA
Tema 4.8 ConeprxkaHue y4e0HOro MaTepuasa 2 0
OoparHble OO6patHble TpuroHoMeTpudeckue GyHkuuu. Mx cBoiicTBa u rpaduku 2
TPUTOHOMETPUYeCKHe
byHKuun
Conep:xanue yueOHOro MaTepHaJia 6 2
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VYpaBHeHHE cos X = a. YpaBHEHHUE sin X = a. YpaBHEHHE tg X = a, ctg

X = a. PemeHue TPpUroHOMeTpUYECKHUX YPABHEHHUIl OCHOBHBIX 4
Tema 4.9 THIIOB: [TIPOCTEUIINE TPUTOHOMETPUUECKHUE YPABHEHUS, CBOSALLIUECS
Tpuronomerpuyeckue K KBaJpaTHbIM, peELIaeMble pa3jI0kKEHWEeM Ha MHOXKHUTEIH,
YPaBHEHHS U OJIHOPOJHBIE.
HEpPaBeHCTBa [Ipocreiinye TpUroHOMETpUYECKHE HEPABEHCTBA
IIpakTnyeckoe 3ansaTue Nel4 PemeHne TPUTOHOMeTPHYECKHX 2 2 0
YPaBHEHUI U HEPABEHCTB
Tema 4.10 ConeprxaHue y4eOHOro MaTepuasa 2 0 0
Cucremsl CucTteMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUI 2
TPUTOHOMETPHYECKUX
YPaBHeHUi
Tema 4.11 ConeprxaHue y4eOHOro MaTepuasa 6 2 0
Pemenne 3ama4. ocHoBbI | [IpeoOpazoBanue TpPUTOHOMETPUYECKUX BbIpakeHUud. Perenue 4
TPUTOHOMETPHH. TPUTOHOMETPUYECKHUX YPABHEHU U HEPABEHCTB B TOM YHCJIE C
Tpuronomerpuieckme HCIO0JIb30BAHUEM CBOICTB (PyHKIMIA.
pynxuun IIpakTuyeckoe 3ansitue NelS BbINOJHEHHMEe KOHTPOJIbLHOM 2 2
padoThI no TeMme «OcHOBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue pyHKIUN».
Paznen 5. KommiexkcHbie yncia 10 2 0 OK 01,
Tema 5.1 Copepxanue y4eOHOIro MaTepuasa 4 0 0 OK 02,
KommuiekcHbie yncia [Moustne KomIuieKcHOro umncia. COMNPSKEHHBIE KOMIUICKCHBIE 4 OK 03,
4uClIa, MOAYJIb U apryMEHT KOMIUIEKCHOrO yucia. PopMa 3anucu OK 04,
KOMIUTCKCHOTO 4Yuclia (reOMeTpUYecKas, TPUTOHOMETPUYECKas, OK 05,
anreOpanyeckas). ApupmernyecKue 1elcTBHSA ¢ KOMILJIEKCHBIMH OK 06,
YHCJIAMHA OK 07
Tema 5.2 Copepxxanue y4yeOHOIro MaTepuaJa 6 2 0
IIpumenenune BbinosiHeHHe pacyeToB € NOMOLIBI0 KOMILIEKCHBIX YHCEJI. 4
KOMILIEKCHBIX YHcel [TpuMepbl HCNOTIB30BaHUS KOMIUIEKCHBIX YHCE
IIpakTuyeckoe 3ansitue Nel6 BbINOJHEHHME KOHTPOJILHOM 2 2

pa6oThl Mo TeMe «KoMIuieKCHbIE YHCIa)»
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Pa3nen 6. [IpousBoaHasi pyHKIuM, ee NpUMeHeHH e 42 10 4
Tema 6.1 Copnepxxanue yueOHOro MaTepuaJa 4 0 0
ITonsitue mnpomsBoaHOM. | OnpeneneHre YUCIOBOM MOCIENIOBAaTEIbBHOCTH U CIIOCOOBI €€
®opmysbl M npaBuja | 3agaHus. CBOKCTBa YUCIOBBIX MOCIIE0OBaTeNbHOCTEN. OnpeneneHue 4
auddepeHPOBaAHUSA npenena [10CJIEI0BATEIbHOCTH. Beruucnenue IIPELIENIOB
nocnenoBarenpHocTedt. [lpemen ¢yHkuMM Ha OECKOHEUHOCTH.
[lpenen  ¢gyukuumu B Touke. Ilpupamenue aprymeHra.
IIpupamenne ¢ynknuu. 3agaum, NpUBOASAIIME K IOHATHIO
npou3BoaHoi. OnpesaeneHne NPOU3BOJHON. AJITOPUTM OTHICKaAHUS
IIPOU3BOJHOU
Tema 6.2 Coaep:xanue yueOHOro MaTepHaJia 4 2 0
Ipoussoansie  cymmbl, | Dopmynsl auddepenunponanus. [Ipasuna quddepeHunpoBanms 2
pasHocTH npousBefieHus, | IlpakTudeckoe 3ansitne Nel7 BblumcieHne Npou3BOJHOW 110 2 2
YacTHOIO (¢opmyaam 1udpepeHnupoBaHus
Tema 6.3 Coaep:xanue yueOHOTro MaTepHaJia 4 2 0
IIpousBoanbie Onpenenenue CJIOXKHOM byHKINN. IIpounsBonHas 2
TPUTOHOMETPUYECKUX TPUTOHOMETPUUECKUX (PYHKIIMH.
¢ynkuwmii. IIpousBoanas | [IpakTuveckoe 3aHsaTHe Nel8 BboluncieHHe TPOM3BOIAHOM 2 2
CJIOKHOW PyHKIHH CJIOKHOU PYHKIUT
Tema 6.4 Copepxanue yueOHOIro MaTepuasa 2 0 0
IHousiTue [Tonstue HenpepbiBHONW  (QyHKuuU. CBOICTBa  HENpPEPBIBHOM 2
0 HENpepbIBHOCTH (GyHKIHIH. CBsi3p MEXIY HEIPEPBIBHOCTHIO )51
$yHkuu. T pepeHIMpyeMOCThI0 (YHKIIMM B TOUYKE. AJITOPUTM pELICHMS
Meton nHTEpBATOB HEPAaBEHCTB METOJIOM MHTEPBAJIOB
Copepxxanue y4eOHOIro MaTepuaJa 2 0 0
Tema 6.5 I'eomeTrpruyeckuii cmbICJ NPOM3BOAHOH (GYHKUMH — YIJIOBOHN
I'eomeTpuyeckmii cMbICa | KO3 PUIHEHT 2
NPOU3BOAHON QyHKIMHU KacaTelbHOMU K TpaduKy QyHKIUHU B TOUKE. Y paBHEHUE KacaTelbHOU
K rpapuky ¢QyHKOUH. AJTOPUTM  COCTaBJIECHUS  YpaBHEHMS
KacaTenbHOHU K rpaduky dyHkimu y=f(x)
Tema 6.6 Copepxxanue yueOHOro MaTepuaJa 4 2 2

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
I1IK 2.2,
IIK 2.3
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Dusnyeckui cMbica | Puznueckuil (MEXaHMUYECKUN) CMBICT MTPOU3BOJHON — MIHOBEHHAs

NMPOU3BOTHOM B | CKOPOCTh B MOMEHT BpeMeHHu t: v =S’ (t) 2

npogecCHOHATbHBIX IIpakTnuyeckoe 3ansitue Nel9 2

3agavyax Pemienne 3agauy Ha (QuU3NYECKHMH CMBICJ TPOM3BOJAHON B
npogeccCHOHAIbHON TEXHUKA -METPOJIOTa

Tema 6.7 Conep:kanue y4eOHOT0 MaTepHuaJia 4

MoHOTOHHOCTH Bospacranue u yosiBanue QyHKIMH, COOTBETCTBUE BO3PACTAHUS U

pynkoun. Toukm | yOpiBanusi QpyHKIMU 3HAKY Mpou3BOAHON. [loHsATHE MPOU3BOAHOMN 4

JKCTpeMyMa BBICILIETO TOpPS/AKa, COOTBETCTBUE 3HAKa BTOPOH MPOM3BOAHOMN
BBIMMYKJIOCTH (BOTHYTOCTH) (YHKIMU HaA OTpe3Ke. 3ajayd Ha
MakCUMyM H MHHHUMYM. [loHATHE acUMOTOTHI, CHOCOOBI WX
onpenenaeHus. AJITOPUTM HCCIeA0BAaHUA (PYHKIUH U OCTPOEHUS
ee rpaguka ¢ NOMOIIbIO NPOM3BOAHOMH. [IpoOHO-NMHENHas
byHKIMSA

Tema 6.8 Coaep:xanue yueOHOIr0o MaTepHaJia 4

Hccaenosanue ¢pynkumii | UccnenoBanue (QYHKIMH HA MOHOTOHHOCTHL M TIOCTPOCHHE 4

U NOCTPOeHHe rPapuKoB | rpaduKoB.

Tema 6.9 Hauboabmee u | Coaep:kanne yueGHOro Mmatepuajia 4

HauMeHblIee 3Ha4YeHHMs | HaxoxneHue HauOOJbIEro M HAaUMEHBLIET0 3HauYeHUH (YHKLHH,

pynkuuu nocTpoeHne rpaUuKOB MHOIOYWIEHOB € HCHOJb30BaHHEM 4
anmapaTra MaTeMaTH4eCcKOro aHaJIn3a

Tema 6.10 Conep:xanue yueOHOIro MaTepuaJia 6

Haxoxxaenue Haunmenbuiee 1 HanboJib1Iee 3HaYeHNe PYHKIIMM HA OTpPe3Ke 4

ONTHUMAJILHOI'O [IpakTnyeckoe 3aHsaTHe Ne20 BbrumcieHue HauOOJIbLIEr0 H 2

pe3yJbTara ¢ MOMOMIBIO | HauMeHbiiero 3Havenuii  Gyuxkunu B npodeccnoHanbHoll

NPOU3BOAHON B | 1eATeJIbHOCTH TE€XHHKA -MeTpPOoJiora

NPaKTHYECKHX 3a/1a4ax

Tema 6.11 Coaep:xaHue yueOHOT0o MaTepHaJia 4

Ipoussoanas ¢pynkumn, | opmynsl u mnpasuna auddepenuupoBanus. HMcecnenoanue

ee NnpuMeHeHHe. | yHKUUN ¢ moMoIIbio Mpou3BogHoNW. Hanbosnbliee 1 HauMeHblIee 2

Penmrenne 3agau

3HaYeHus QYHKIUU
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IIpakTnyeckoe 3ansaTue Ne2l BpbInoHeHHe KOHTPOJIbHOM 2 2

padoTsl o Teme « [lpousBogHas pyHkuMu, ee NpuMeHeHne)
Pa3znen 7. MHOrorpaHHUKH M TeJia BpalleHUst 44 6 4 OK 01,
Tema 7.1 Coaep:xkaHue yueOHOT0o MaTepHaJia 2 0 0 OK 02,
Bepumunsl, pedpa, rpanu | [Tonstue MuHOrorpannuka. Ero snemMeHTsI: BepIMHbI, pedpa, TpaHu. OK 03,
MHOTOTPAaHHUKA JInaronass. Ceuenne. BhIyKIible # HEBBITYKJIBIE MHOIOIPAHHUKH 2 OK 04,
Tema 7.2 Cojiep:kaHue yueOHOro MaTepHaJa 2 0 0 OK 05,
IIpusma, ee | [lonarue npusmel. Ee ocHoBanust u OokoBble TIpaHu. BricoTa OK 06,
coCcTaBJISAIOIIHNE, npusmsbl. [Ipsmas u HaknonHas npusma. [IpaBunbHas npusma. Ee 2 OK 07,
ceuenne. Ilpsimas W | ceucHue 1IK'2.2,
NPAaBWJIbHAS NIPU3MbI IIK 2.3
Tema 7.3 ConeprxaHue y4eOHOro MaTepuasa 2 0 0
IMapannenenunen, kyoO. | [lapauienenunen, cBoicTBa MPSMOYrOJIbHOTO IapajuieienuIe/a,
Ceuenue Ky0a, | ky0. Ceuenue ky0a, mapajuienenure/a
napaJsuiesenumnena 2
Tema 7.4 ConeprxaHue y4eOHOro MaTepuasa 2 0 0
Iupamuna, ee | [lupamuna u ee smemenThl. Ceuenue nupamuabl. l[lpaBunbHas
coCTaBJISAIOIIHUE, nupamMuia. Y ceueHHas mupaMuaa 2
ceveHme. IIpaBunbHas
npaMua. VYceuenHas
nupaMua
Tema 7.5 ConeprxaHue y4eOHOro MaTepuasa 2 0 0
BoxoBas )/ | nojHas | [Tnomans 60KOBON U MOTHON MOBEPXHOCTU MPU3MBI, TUPAMUIBI 2
MOBEPXHOCTh  MPHU3MBI,
NUPAMHUJbI
Tema 7.6 ConeprxkaHue y4e0HOro MaTepuasa 4 0 0
Cummerpusi B KyOe, | CHMMeTpHsI OTHOCHTEIBHO TOYKH, WPSAMOi, IUIOCKOCTH. 0 0
napaJjuiesenuiesne, Cummetpus B KyOe, mapajienenuresie, npuMe, TupaMuie 4
npu3Me, NUpaMujie
Tema 7.7 Coaep:xkaHue yueOHOTo MaTepHaJia 4 2 2
IIpumepslr cumMmerpuii B | CuMMeTpHsl B IPUPOJIE, APXUTEKTYpe, TEXHUKE, B OBITY 2
npodeccun [MpakTyeckoe 3aHsaTue Ne22 2 2 2
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Pemenue r¢OMETPUICCKHUX 3a/la4 HA HAXO0KICHUEC CHUMMETPHUH B
l'lpO(l)CCCH()HZiJ'leOﬁ HEATCIBHOCTH TCEXHMKA -METPOJIora

Tema 7.8 Copnepxxanue yuyeOHOro MaTepuaJa 2
IIpaBuibHbIE [TonsaTne npaBUIBHOrO MHOrorpaHHuka. CBoWcCTBa IPaBUIbHBIX 2
MHOTOTPAHHHUKH, HX | MHOTOTPaHHUKOB
CBONCTBA
Tema 7.9 Copnepxxanue yueOHOro MaTepuaJia 2
Hwnaunap, ero | [lunmunap u ero snementsl. CeueHue IIMHApa (HapajjienbHOE
coCTaBJISAIOIIHE. OCHOBaHMIO U OcH). PazBepTka munuuapa 2
CeuyeHue NUWIHHAPA
Tema 7.10 Coaep:xanue yueOHOTro MaTepHaJia 4
Konyec, ero | Komyc m ero snemeHntsl. CedeHne KOHyca (mapajuiesibHOe 4
cocTaBJIsIOLINe. OCHOBAHHI0O M TPOXOJsilee Yepe3 BepPIIMHY), KOHUYECKHE
CeyeHne KOHyca ceyeHusi. Pazpeprka KoHyca
Tema 7.11 Coaep:xanue yue0HOro MaTepHuaJia 2
YceueHHbIH KOHYC. | YceueHHbId KoHyc. Ero oOpasyromass u Bbeicota. CeueHue 2
Ceuyenne YCE4EeHHOI0 | yCeUeHHOr0 KOHyca
KOHYca
Tema 7.12 Copepxanue y4eOHOIro MaTepuasa 2
IMap wu cdepa, wux |Ilap u cdepa. Bzaumuoe pacnonoxenue chepbl U IIOCKOCTH. 2
ceyeHust Ceuenue mapa, cepsl
Tema 7.13 Conep:xanue yueOHOTr0 MaTepHaJia 2
ITonsatue 00 oObeme | [lonarue o0 oOwveme Tema. OObeM Kyba U TPSIMOYTOJIBLHOTO 2
TeJsa. OrHomenne | napayuienenunena. OO0beM npusMbl U IWIMHAPA. OTHOIIEHHE
00beMOB MOAO0OHBIX TeJI | 00bEMOB MOAOOHBIX Tell. ['eoMeTprUecKil CMBICT onpeaeauTens 3-

T'0 TIOpsI/IKa
Tema 7.14 Copepxxanue y4eOHOIro MaTepuaJa 2
O0bembr u  maomaau | O0beMbl  THpamMunel W KoHyca. OOwbem mmapa.  [lnormamm 2
MOBEPXHOCTEH TeJl IIOBEPXHOCTEH TeI
Tema 7.15 Copepxxanue yueOHOro MaTepuaJa 2

KomOuHaImm reoMeTpruIecKix Tell 2
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KomouHanmun
MHOTOTPAHHUKOB M Tell
BpallleHHs
Tema 7.16 Coaep:xkaHue y4eOHOT0 MaTepHuaJia 4 2 2
I'eomerpuueckue Hcnonp3oBanne KOMOMHALIMI MHOTOTPAHHUKOB M TEJl BPALICHHUS 2
KOMOMHAIUH Ha | [IpakTHyeckoe 3ansTue Ne23 2 2 2
NMpaKTUKe Hcnosib30BaHHe KOMOMHALMI  MHOTOTPAHHMKOB M Tell
BpalleHusi B NPo¢ecCHOHAIBLHONH eSiTeJIbHOCTH TeXHHKA -
MEeTPO0JIOra
Tema 7.17 Coaep:xanue yueOHOro MaTepHaJia 4 2 0
MmuororpanHuky ¥ tTeja | O6beMbl W IUIOIIAAM TOBEPXHOCTH MHOTOTPAHHMKOB M TEN
BpallleHHs. BpALICHUS 2
IIpakTnyeckoe 3ansaTHe Ne24 BpinmojiHeHHe  KOHTPOJIbHOI 2 2
padoThl N0 TeMe «MHOTOrpaHHMKH M TeJia BpalleHHs»
Pa3nen 8. IlepBooOpa3nas pyHKMH, ee IPUMEHECHHE 20 4 2 OK 01,
Tema 8.1 Coaep:xanue yueOHOTr0o MaTepHaJia 4 0 0 OK 02,
IlepBooGpasuasn 3ajaua O BOCCTAQHOBICHHW 3aKOHA JBMKEHHSA 110 W3BECTHOMN OK 03,
bynkuun. IIpaBuaa | ckopoctu. Ilonarue unTerpupoBanusi. O3HaKOMJIEHHE C MOHSATHEM OK 04,
HAXOKICHUSA UHTErpajia U neppooOpasHoit 1t pynkuuu y=f(x). Pemenne 3agau OK 05,
NnepBoodpa3HbIX Ha CBfI3b IepBOO0pPa3HOM M ee NPOM3BOAHON, BBIYHMCICHHE 4 OK 07
neppoo0pasHoii s AaHHOW ¢QyHknuu. TaGmuna Qopmyn mis K 2.2,
HaxXOX/IeHUs TnepBooOpa3HbIX. M3ydueHue mnpaBuiaa BBIYUCICHUS IK 2.3
nepBooOpa3zHoOit
Tema 8.2 Conep:xanue yueOHOTr0o MaTepHaJia 4 0 0
Iliomanb 3anaun, NPUBOASIINE K MOHATHIO OINpPENEIeHHOr0 MHTerpaiza — o
KPHUBOJHUHEIHOI BBIYMCIICHUH TIOMIAAN KPUBOJIMHEWHOW Tpaneunuu, 0 IepeMeIeHHN
Tpaneumnu. ®opmyJa | Touku. [lonsitne onpenenénHoro narerpajaa. I'eomerpuyeckuii u 4
Hbrotona — JleitOnuna (usuyeckuii CcMbICT ONpeAeJeHHOr0 HHTerpaga. OopmyJa
Herorona— Jleii0Hnna
Tema 8.3 Copepxxanue yueOHOro MaTepuaJa 2 0 0
HeonpeneseHHblii n IToHsiTHE HEONPEIETEHHOTO UHTErpaja 2
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onpeaeJeHHbII
HHTerpaJbl
Tema 8.4 Copnepxxanue yuyeOHOro MaTepuaJa 2 0
IHonsiTue 00 ['eomeTpuyeckuii CMBICI OMPEICICHHOTO HHTErpajia 2
onpeeJeHHOM
HHTerpaljie Kak
IJI0LIAN
KPHUBOJIMHENHOM
Tpaneuun
Tema 8.5 Coaep:xanue yue0HOro MaTepHaJia 4 2
OnpenesieHHbII I'eomerpuueckuii cMmbICil ompeneneHHoro wuHrerpana. dopmyna 2
HHTErpaJ B JKU3HU HrroToHa - JleiiOHuma.
IIpakTnueckoe 3ansiTue No25 2 2
Pemenue 3a1a4 Ha NpUMeHeHNe HHTETPaJia IUIsi BbIYMCICHUSI
(u3nyecKkuX BeJUUYMH U IUIOMIaed B IPodecCHOHATbHOM
JAeATeJIbHOCTH TEXHHKA -MeTP0J10ra
Tema 8.6 Copepxanue y4eOHOIro MaTepuaJa 4 2
Pemenne 3apa4. | [lepBooOpasnas ¢ynkuuu. [IpaBuna HaxoXaeHUs MEPBOOOPA3HBIX.
ITepBooGpa3nasn Ee npumenenue 2
pynkuuu, ee | [IpakTtuyeckoe 3anaTHe Ne26 BpInmosiHeHHe KOHTPOJIBHOM 2 2
NpUMeHeHHe padoTsl no Teme «IlepBoodpasHasi pyHKIMH, ee MPUMEHECHHE»
Pa3znen 9. Crenenu u kopuu. Crenennasi pyHkuus 18 8 OK 01,
Tema 9.1 Copepxanue y4eOHOIro MaTepuasa 4 0 OK 02,
Crenennasi pyHkuus, ee | [loHaTHe KOpHS N-Oi CTENEHH M3 JEHCTBUTEIBHOIO YHCIIA. OK 03,
CBOiiCcTBA ®yukuuu y = VX ux coiicrsa u rpadguku. CBoiicTBa KOPHS N-0if 4 OK 04,
CTeneHu OK 05,
Tema 9.2 Copepxxanue y4yeOHOIro MaTepuaJa 2 2 OK 07
IIpeoOpazoBanue IIpakTHyeckoe 3aHAITHE Ne27 IIpeodpa3oBanue 2 2 1K 2.2,
BBIPA’KEHUH € KOPHAMM | HPPANMOHAIbHBIX BbIPAsKeHU K 2.3
N-o0ii cTeneHu
Tema 9.3 Copepxxanue yueOHOro MaTepuaJa 2 0




28

CBoiicTBa CTCIICHN C

[lonsatne cremeHH ¢ JIOOBIM palvOHAJIBHBIM  IMOKA3aTCJICM.

PalHOHAJIbHBIM CrenenHble QyHKIMH, UX CBOWCTBA U rpadyKu 2

el CTBUTEIbLHBIM

NMOKA3aTeJIAMH

Tema 9.4 Copnepxxanue yueOHOro MaTepuaJa 6 4 0

Pemenne PaBHOCWIIBHOCTh HMppAllMOHAIBHBIX YpPAaBHEHUH U HEPaBEHCTB. 2

HPPALHOHATBHBIX MeTozpl BX pelIeHusl.

YPaBHEHHUIH u | [IpakTnyeckoe 3aHsaTHe Ne28 PelmieHne HPPANAOHAIBHBIX 2 2

HEPaBeHCTB YPaBHeHMil
IpakTnyeckoe 3ansitie Ne29 PemeHne WppanmMoHAIbLHBIX 2 2
HepaBeHCTB

Tema 9.5 Coaep:xanue yueOHOIro MaTepHaJia 4 2 0

Cremenn u  kopuu. | Onpenenenue creneHHoi ¢pyHkiu. Micronb3oBaHue ee CBONCTB MpU 2

Crenennasi pynkuus pelIeHUN YPAaBHEHHUI Y HEPABEHCTB
IpakTuyeckoe 3ansaTue Ne30) BpbImosiHeHHe KOHTPOJIbHOI 2 2
padoTthl no Teme «Crenenn u kopHu. CtenenHas GyHKIUI»

Pa3nea 10. Iloka3zaTenbHas QyHKIUS 18 10 0 OK 01,

Tema 10.1 Conep:xanue yueOHOT0 MaTepHaJia 4 2 0 OK 02,

IToxa3aTenbHas CreneHb C TPOU3BOJIBHBIM  JEHCTBUTEIBHBIM  IOKAa3aTEIEM. 2 OK 03,

(ynkuus, ee cBoiicTBa Omnpenenenue Moka3aTreabHOW (YHKIIMH, €€ CBOMCTBA U Trpaduk. OK 04,
3HaKOMCTBO C NPHMEHEHUEM IoKa3aTeabHON (yHKUIuU. Pemenue OK 05,
NMOKAa3aTeJIbHBIX ypaBHEeHHMil (YHKIHMOHAJIbHO-TPaQUUYECKHM OK 07
METO0M 1IK'2.2,
Ipakruueckoe 3anstue Ne31 Pemenuwe moKa3aTeJabHbIX | 2 2 1K 2.3
YpPaBHEHU

Tema 10.2 Copepxxanue y4eOHOIro MaTepuaJa 6 4 0

Pemenue Pemenne mokasaTenbHBIX YpaBHEHUM METOJOM YPaBHUBAHMS 2 2

M0Ka3aTeJbHbIX nokaszarejei,  METOJOM  BBEJIEHHS  HOBOH  NEpeMEHHOM,

ypaBHeHMii U | pyHKUIMOHANIBHO-TpapUUecKUM MeTOI0M. Perienne noka3aTelbHbIX

HEPaBEeHCTB HEPaBEHCTB
IIpakTnueckoe 3ansitue Ne 32 PemieHue mnoka3aTeabHbIX 2 2

YPABHEHMI Pa3sHBIMH crIoco0aMu
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IIpakTyeckoe 3ansitue Ne 33 Pemenue mnoka3zaTeJbHBIX 2 2

HEPABEHCTB
Tema 10.3 Copnepxxanue yuyeOHOro MaTepuaJa 4 2 0
Cucrembl PemeHne cucreM nokas3aTebHbIX YPAaBHEHUIN 2
NMOKAa3aTeJIbHBIX IIpakTyeckoe 3anaTne Ne 34 Pemenne cucreM nokasarebHbIX 2 2
YpPaBHeHHUii YpaBHeHMii
Tema 10.4 Coaep:xkaHue yueOHOT0o MaTepHuaJia 4 2 0
Iloka3aTenbHast Pemienne moka3aTenapHBIX YpPAaBHEHUM METOAOM YPaBHUBAHMS
dyHKuu. Pemenue | mokasareneld ¥ METOJIOM BBEIICHHUsS HOBOW MEepeMeHHOW. PerieHue 2
3a1a4. NIOKa3aTeJIbHBIX HEPABEHCTB

IIpakTuyeckoe 3ansaTHe Ne 35 BpbInojHeHHe KOHTPOJILHOM 2 2

padoTsl o TeMe «Iloka3zaTeabHasi GyHKIUA»
Pa3nen 11. Jlorapudmbl. JJorapupmudeckasi pyHkius 30 14 2 OK 01,
Tema 11.1 Conep:xaHue yueOHOr0o MaTepUaa 2 0 0 OK 02,
Jlorapugpm yucaa. | Jlorapudwm yucna. JlecaTuuHbIi U HATYpaJIbHBIN JOrapu(MBI, 2 OK 03,
JecaTHUHbII U | 9mcIo e OK 04,
HATYpaJIbHBIH OK 05,
Jorapumbl, YUCJIO € OK 07
Tema 11.2 Conep:xanne y4e0HOr0 MaTepuaja 6 4 0 1K 2.2,
CaoiicrBa sorapugmos. | Cpoiicta norapupmos. Onepanust JorapuMUPOBAHHSL. 2 1K 2.3
Onepanust IIpakTunyeckoe 3ansitue Ne 36 Pemenne mnpumepoB 1o 2 2
JorapupmMupoBaHust onpeaeaeHUI0 Jorapu¢mos " no OCHOBHOMY

JorapupmMuueckoMy TOKIeCTBY

IIpakTyeckoe 3ansitue Ne 37 Pemienne npuMepoB 110 CBOMCTBaM 2 2

Jorapudpmo
Tema 11.3 Copepxxanue yueOHOIro MaTepuaJa 4 2 0
Jlorapudmuueckasn Jlorapudmuueckas GyHKIIUS U ee CBONCTBA 2
(ynkuus, ee cBoiicTBa IIpaktuyeckoe 3ansaTue Ne 38 Ilocrpoenue rpaduxkon 2 2

Jorapupmuueckoit pyHkuumn
Tema 11.4 Copepxxanue yuyeOHOIro MaTepuaJa 6 4 0
Pemenue [Tonsitue norapudmuueckoro ypaBHeHus. Tpu OCHOBHBIX METO/A 2
JorapuMmu4ecKux peleHus JorapupMUUECKUX YpaBHEHUH: (YHKIIMOHAIBHO-
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yYPaBHEHUI rpaduvecKkuii, METO]l BBEACHUSI HOBOI MepeMEHHOM.
HEPaBeHCTB Jlorapugmuueckue HepaBeHCTBA
IIpakTnyeckoe 3ansitue Ned9 Pemenue JorapupmuyecKux 2 2
YpaBHeHU
IIpakTnyeckoe 3ansitue Ne4) Pemenue Jiorapupmmuyeckux 2 2
HEPaBeHCTB
Tema 11.5 Copep:xkaHue y4eOHOI0 MaTepUaja 2 0 0
Cucrembl ANTOpUTM  pelleHMs] CUCTEMbl ypaBHEHMH. PaBHOCHMIBHOCTBH 2
Jorapu(pmuuyeckux Jorapu(pMHUECKUX YPaBHEHUH 1 HEPABEHCTB
YpPaBHeHUi
Tema 11.6 Coaep:xanue yueOHOTr0o MaTepHaJia 4 2 2
Jlorapudmsl B npupoae | [Ipumenenue sorapudma. Jlorapudmudeckas cnupaib B IPHPOJIC. 2
U TeXHHKe Ee maremMaTnyeckue cBONCTBA
IIpakTnueckoe 3ansitue Ne41 Pemienue 3agau 2 2 2
Jorapu¢mupoBanus B NpohecCHOHAILHOM 1eATeJIbHOCTH
TeXHMKA -MeTpPoJIora
Tema 11.7 Copepxanue y4eOHOIro MaTepuasa 6 2 0
Jlorapu¢gmsi. Jlorapudmuueckas pynkuus. Pemenue npocreimmx 4
Jlorapudpmuyeckan JIOrapu(pMuYeCKUX YPaBHEHUI
¢yukuus. Pemenue IIpakTuyeckoe 3ansaTue Ne42 BpinoiHeHHMe KOHTPOJILHOM 2 2
3aaa4 padoTsl o TeMe « Jlorapugmel. Jlorapudpmudeckas GpyHKuus»
Pa3nes 12. MHo:kecTBa. DjieMeHThI Teopuu rpagos 14 6 4
Tema 12.1 Conep:xaHue yueOHOr0 MaTepHaja 2 0 0
MHo:xecTBa [Tonsitue MHOecTBa. IlonMHOkecTBO. Oniepanyivi ¢ MHOKECTBAMU 2
Tema 12.2 Conep:xanue yueOHOIro MaTepuaJia 4 2 2
Onepanun Ornepanuu ¢ MHOXKECTBaMH. 2
€ MHOKeCTBAMH [IpakTnueckoe 3aHsaTHe Ne 43 BpinosHenue omnepaumii ¢ 2 2 2
MHOK€eCTBAMHU B llqu)eCCl/lOlla.Jll)lIOifi ACATCJIBbHOCTH TEXHUKA -
MeTPOoJIora
Tema 12.3 Copepxxanue yuyeOHOIro MaTepuaJa 4 2 2
I'padmi [Tonusitue rpada. Cesi3HbIi rpad, 1epeBo, HUKI rpad Ha MIOCKOCTH 2
[TpakTnueckoe 3ansiTue Ne 44 Pemenue 3aaa4 ¢ rpadpamu 2 2 2
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B llpOd)CCCHOHaJleOﬁ ACATCIBHOCTH TCXHHUKA -METPOJIOra

Tema 12.4 Coaep:xkaHue y4eOHOTr0 MaTepHaJia 4 2 0
Pemenne 3aga4. | Onepauun ¢ MHOXecTBaMu. OmnucaHHe peajJbHbIX CUTyallud C
MuoxecrBa, I'pagbl u | momombio MHOXECTB. [Ipumenenue rpadoB K penmeHuo 3a1aq 2
HX IPpUMEHEeHHe IIpakTnyeckoe 3ansaTue Ne45S BpInmosHeHHe KOHTPOJIBHOM 2 2

padoTsl 1o Teme « Muo:xkecrBa. I'padbl.»
Pa3nen 13. Di1eMeHThI KOMOMHATOPUKH, CTATHCTHKH U TEOPUH BEPOSITHOCTEH 22 8 2 OK 01,
Tema 13.1 Coaep:xanue yueOHOTro MaTepHaJia 2 0 0 OK 02,
OcHoBHbIE nousitus | [lepecranoBkH, pa3MelIeHUs, COUCTaHUSI. OK 03,
KOMOMHATOPUKH 2 OK 04,
Tema 13.2 Conep:xkanue y4eOHOr0 MaTepHaIa 2 0 0 OK 05,
CoObiTHE, BeposATHOCTH | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH 2 OK 07,
coObiTus. CilokeHMe M | CyMMBI  COOBITHI.  YClIOBHass BEpOSTHOCTh. 3aBUCUMBIE U 1K 2.2,
YMHOKeHHe HE3aBUCHMBIE COOBITHA. TeopeMbl O BEPOSTHOCTH IPOU3BEICHHS 1K 2.3
BEpPOSITHOCTE COOBITHH.
Tema 13.3 ConeprxaHue y4eOHOro MaTepuasa 4 2 0
BeposiTHOCTB B | OTHOcUTeNbHAasT 4acTOTa COOBITHS, CBOWCTBO €€ YCTOHYHMBOCTH. 2
npogeccnoHaIbHbIX Cratuctuueckoe onpeseneHue BepoaTHOCTH. OLeHKa BEpOSITHOCTU
3aja4yax COOBITHSL.

IIpakTuyeckoe 3anaTme Ned6 Pemenue 3agay Ha OLEHKY 2 2

BEPOSITHOCTH COOBITHS.
Tema 13.4 Copepxanue y4eOHOIro MaTepuasa 4 0 0
Juckpernas ciay4aiinas | Bunel cnyuaiineix BenuuuH. OnpezeneHue AUCKPEeTHOW ciaydaiiHon
BEJIMYMHA, 3aKOH €€ | BeIMUMHBL. 3aKOH pacnpeejJeHusl AUCKPETHOH Ciay4aiHo#
pacnpeneieHust BeJIMYHHBI. Ee UnCIIOBBIC XapaKTepUCTHKH 4
Tema 13.5 Copepxxanue yuyeOHOIro MaTepuaJa 4 2 0
3apaumn Bapnannonneii  psan.  Ilonmuron  9actor W THCTOrpamma. 2
MaTeMaTH4YeCKOH CraTucTHiecKue XapaKTepUCTUKHU Psijia HaOJI0JaeMbIX JaHHBIX
CTATUCTHKHU IpakTnyeckoe 3ansitue Ne4d7 Pemenue 3am1a4 Ha cocTaBJIeHUE 2 2

MOJUTOHA YaCTOT
Tema 13.6 Coaep:xkaHue yueOHOIro MaTepuaJia 2 2 2

[IpakTnueckoe 3ansitue Ne 48 Pemienue 3a1a4 Ha 2 2 2
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CocraBjieHne Ta0Jul H
AMarpaMMm Ha NMpaKkTHKe

NEePBUYHYI0 00pa00TKY CTATHCTHYECKUX JAHHBIX U IPauyeckoe
UX npeJacTaBJieHue B IPO(ecCHOHAIbHOM 1eSITeJIbHOCTH TEXHUKA
-MeTPoJI0ra

Tema 13.7 Coaep:xkaHue y4eOHOT0 MaTepHuaJia 4 2 0
Pemenne 3a4a4. | DneMeHThl KoMOuHaTopuku. CoObITHE, BEPOSTHOCTH COOBITHS. 2
DJIeMeHTBbI CJI0’)KeHHE M YMHOXKEHUE BEPOATHOCTEM
KOMOMHATOPHKH, IIpakTnyeckoe 3ansatue Ne 49 BplnonHeHHe KOHTPOJILHOM 2 2
CTATUCTUKH M TEOPHHU | paboThI MO TeMe «JeMeHTbl KOMOMHATOPUKHU, CTATUCTHKH U
BEPOSATHOCTEH TEOPHH BEPOATHOCTEI»
Pa3znen 14. YpaBHeHHs H HEPABEHCTBA 24 10 2 OK 01,
Tema 14.1 Copnepxxanue yuyeOHOro MaTepuasia 4 2 0 OK 02,
PaBHOCHJIBHOCTDH PaBHOCHJIBHOCT,  ypaBHEHMI M HepaBeHCTB. OrnpezeneHus. OK 03,
YPaBHEHUil U | OCHOBHBIE TEOpPEMBl PaBHOCWJIBHBIX MNEPEX0JaX B YpPaBHEHMSIX U 2 OK 04,
HEPABEHCTB. Oo0mme | HepaBeHcTBax. O0IIMe MeTOABI pellieHHs YPABHEHUIi: lepexo] OT OK 05,
MeTO/bl peleHHs paBeHcTBAa QYHKIMI K PABEHCTBY APTYMEHTOB VI MOHOTOHHBIX OK 06,
(yHKIMA, METOA pa3loKEeHUS Ha MHOXXUTENIH, METOJ BBEICHMS OK 07
HOBOIi IIEPEMEHHOM, QYHKIMOHATBHO-TPAQUIECKUN METOJT 1K 2.2,
IlpakTuyeckoe 3ansitue Ne 50 Pemenue 3agaHuii  Ha 2 2 IIK 2.3
PAaBHOCHJILHOCTH YPABHEHMIl
Tema 14.2 Copepxanue y4eOHOIro MaTepuasa 4 2 0
I'papuuecknii meroa | O6mue MeTOoAbl pPEUIeHHs HEPABEHCTB: MEPeXoa OT CPaBHEHUS
pelmieHdsi  YPpaBHEHMH, | 3HaueHU (QYHKIOUI K CpPaBHEHUIO 3HAUYEHUH apryMeHTOB s
HepaBeHCTB MOHOTOHHBIX (YHKIMH, METOJ] MHTEpPBAJOB, (YHKIHMOHAIBHO- 2
rpadudeckuii Meton. ['paduyeckuili MeTOa pElIeHHs] YpaBHEHUN U
HEPABEHCTB
IIpakTuyeckoe 3ansaTHe Ne 51 Pemenue ypaBHeHMil 2 2
rpau4ecKuM crnocodom
Tema 14.3 ConeprxkaHue y4e0HOro MaTepuasa 4 2 0
YpaBHeHust u | Onpenenenne Mofayis. PackpblTue MOIyass IO  ONPEIENIECHHUIO.
HepaBeHCTBa ¢ MoayJaeM | [Ipocreiimne ypaBHEHHS M HEpaBEHCTBA ¢ MoAayJsieM. [Ipumenenue
PaBHOCHUJIBHBIX IIEPEXOAOB B OIPENEICHHBIX TUIAX ypaBHEHUHN U 2

HCPABCHCTB C MOOYJIEM
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IIpakTnyeckoe 3ansitue Ne 52 Pemenue ypaBHeHHil H 2 2
HEPABEHCTB C MOAYJIEM
Tema 14.4 Copnepxxanue yuyeOHOro MaTepuaJa 4 2 0
YpaBHeHus u 3HAaKOMCTBO ¢ nmapameTpom. [Ipocreiime ypaBHEHUsI U HEpaBEHCTBA 4 2
HepaBeHCTBa ¢ C IapaMeTpoM
napamMeTrpamMu IpakTnyeckoe 3ansitue Ne 53 Pemenme ypaBHeHMii u 2 2
HEPaBEeHCTB C MapaMeTPoM
Tema 14.5 Coaep:xanue yueOHOTr0o MaTepHaJia 4 2 2
CocraBienue u pemienue | PenieHne TeKCTOBBIX 3a/1a4 TPOPECCUOHATBHOTO COACPIKAHUS 2
npogecCHOHANTBHBIX IlpakTuueckoe 3ansitue Ne 54 PemieHue TEeKCTOBBIX 3aJa4 B 2 2 2
3anav Y MOMOIIBLIO | Mpo(hecCHOHATBLHOU I TeJIbHOCTH TEXHHKA -MEeTPO0JIora
YPaBHEHHUil
Tema 14.6 Coaep:xanue yueOHOro MaTepHaJia 4 0 0
Pemenue 3aga4. | OOuiye MeTo bl PEeLICHUs] YpaBHEHUN. Y paBHEHUS U HEPABEHCTBA C 4
YpaBHeHus M | MOAYJIEM U C TapaMeTpaMu
HepaBeHCTBAa
3a4deTHoe 3aHATHE IO IIpakTyeckoe 3ansaTue Ne 55. 2 2
pazaeaam 1-14 BoinoJiHeHHe 3a4eTHBIX 3a/1aHui 1o pa3aenam 1-14
334 110 34
I[IpomexyTounas arrecranus (Jx3amMeH) 6
Bceero | 340
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3. YCJIIOBUsI PEA/IU3AILIUU ITPOT'PAMMBI YUYEBHOU JUCHHUIIINHBI
«MATEMATHUKA)»

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

Peanuzanus nporpaMMel JUCUUIUIMHEL TPEOYET HAMMYMS y4eOHOTro KabuHeTa
MaremaTuku.

O6opynoBanue yaeOHOTO KaOWHeTA:

- IOCaI0YHBIE MECTA 110 KOJINYECTBY 00yJalomuXcs;

- pabouee MeCTO MpenojaBaTes;

- KOMIUIEKT y4eOHO-HATJISIHBIX TOCOOHIA;

- KOMIUICKT 3JIEKTPOHHBIX BUAEOMATEPHATIOB;

- 3a1aHUS U1 KOHTPOJIBHBIX padoT;

- Ipo(heCCUOHATILHO OPUEHTUPOBAHHBIC 3a/IaHMS;

- MaTepualIbl YK3aMeHa.

TexHuueckue cpencTBa 00y4eHus:

- IEPCOHAJILHBII KOMITBIOTEP C JIMIICH3MOHHBIM IIPOrPaMMHBIM 00eCTIedeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmannonHoe odecneyeHne peaau3amu NporpamMmmbl

OcHoBHasi IMTEepaTypa

1. BammakoB M.U. Maremaruka: yueObnoe u3nanue/bammvakoB M.M.- MockBa: AkaneMus,
2024.-288c.(O6mmeobpazoBarenpHas moarotoska B yupexaenusax CI1O). — ISBN 978-5-
0054-1761-9 URL: https://academia-moscow.ru/catalogue/5395/414531/

2. bammakoB M.U. Marematuka: 3anaynuk: yueonoe uzganue/. bammmakos M.M.- Mockaa:
Axanemusi, 2024.-432¢.(O61meo6pazoBaTenbpHas moarotoska B yupexaeHusx CI10). —
ISBN 978-5-0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/705798/

JonoJiHUTeIbHbIE HCTOYHUKH

1. Maremaruka: anreOpa U Hayana MaTeMaTUYECKOTo aHanu3a reomerpusi. ['eomerpus. 10-
11 knacc. ba3oBblii u yriyonénusiii yposuu : YueOHuk / JI.C. AtanacsH, B.®. byty30B,
C.b. KagomuieB [u ap.] — Mocksa : IIpocsemenue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — URL.: https://book.ru/book/951348

2. Marematuka: anre6pa 1 Hauaaa MaTeMaTHYECKOTO aHalTu3a reoMeTpus. Anredpa u Hadyamna
MareMatnyeckoro ananusa 10-11 kmacc. ba3oBblif U yrioyOn€HHbIN ypoBHU : YUeOHUK /
I.A. Anmumos, FO.M. Konsrun, M.B. Tkauépa [u ap.] — Mocksa : [Ipocsemenue, 2023.
— 464 c. — ISBN 978-5-09-107210-5. — URL.: https://book.ru/book/951213

3. .Bepuep, A.JI.. MaremaTtuka: Anredpa U Hayala MaTeMaTHYECKOTO aHAIHM3a TeOMETpHs
10 xmacc bazoBbiii ypoBenb : YueOunuk / A.JI. Bepuep, A.Il. Kapn — Mocksa :
[TpocBemenne, 2022. — 368 c. — ISBN 978-5-09-099448-4. — URL:
https://book.ru/book/951215

4. Bepuep, A.JI.. Marematuka: AnreOpa 1 Hauajaa MaTeMaTHYECKOTo aHanu3a reometpus 11
kiacc bazoBeiit 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. boromonos H. B. Ilpaktuueckoe 3aHsiTHEe MO MareMaTuke: YdeOHoe mocoOue s
TEXHUKyMOB. — M.: Belcmi. mik., 2023.

6. COopHUK 3a7a4 110 MareMaTuke: YdeOHoe mocobue / A.A. [lamasH. - [IpodeccuonanpHoe
oOpa3zoBanue, 2023.



https://academia-moscow.ru/catalogue/5395/414531/
https://book.ru/book/951213
https://book.ru/book/951215
https://book.ru/book/951216
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OCBOEHMSA YYEBHOU JUCHUIIJIMHBI <cMATEMATHUKA»

KOHTPOJIL H OLEHKa pEe3yJibTaTOB OCBOCHHUA  OUCHHUILIMHBI

IpernoiaBaTesieM B Mpoliecce MPOBEICHHS 3aHITHH.

OneHka JIMYHOCMHBIX PE3YIbTATOB OOCCIIEUMBACTCS B XOAE peaju3alld BCeX
KOMITOHEHTOB 00pa30BaTeIbHOTO MPOIIecca, BKIOYas BHEYPOUHYIO ICATEIBHOCTb.

OleHKa TOCTUKEHUSL MEemManpeoMemHusiX pe3yibTaToB MPOBOAUTHCS B XOJI€ TEKYIIEH U
NPOMEKYTOUHOU arTectanuu. OIEeHNBACTCS JOCTH)KEHHE KOMMYHUKATUBHBIX M PETrYJISTUBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3aln, CaMOCTOATCIbHOCTH OLICHUBAHUA
CUTyallud ¥ TIPHHATUS PEIICHHs, CaMOCTOSTEIILHOCTH HH(OPMAIIMOHHO-TI03HABATEIbHON

JCSITETIbHOCTH).

OCYIICCTBIIACTCA

Hpe}lMeTHbIe pe3yJbTaThbl

O0beKT KOHTpOISA

(I)OprI H METObI

panmMoHaNBbHOE  YHCIO, OECKOHEYHas
nepuopuyeckas  ApoOb,  IPOLEHTHI,
UppalMOHAIFHOE  YUCIIO, MHOXECTBa
pallMOHANBHBIX M JAEHCTBUTEIbHBIX
YHCeN, MOJYJIb ICHCTBUTEIBHOTO YUCIIA;
OPUMEHATh JpoOM M HPOLEHTHl s
pemieHusl  MPUKIAAHBIX — 3a1ad U3
pa3IUYHbIX OTpaciei 3HaHUH U peanbHOM
KHU3HH;

IPUMEHATH NPUOINKEHHBIE BBIYMCICHUS,
npaBUja OKPYTJICHHS, TPHKUAKY |
OLIEHKY pe3yJIbTaTa BIYMCICHUA;
cBOOOZIHO  OmepupoBaTb  IOHATHEM:
CTelleHb €  LEJbIM  II0Ka3aTeleM,
UCMOJb30BATh  MOAXOAALIYI0  (GopMy
3alUCH  JICUCTBUTEIBHBIX YHUCEN IS
pelieHusl  MpakTHYECKUX  3a1ad U
MPEJCTaBICHNS JaHHBIX;

CBOOOJHO  ONEpUpPOBaTh  IOHITHEM:
apudmeTnyecKuil KOpeHb HaTypajibHOU
CTETIEHHU;

CcBOOOZIHO  OmepupoBaTb  IOHATHEM:
CTEIEHb C PALIMOHAIBHBIM [TOKa3aTeIeM;
CBOOOJTHO  OMEPUPOBATH  TMOHATHUSIMH:
gorapudM  4YMCIa,  JECATUYHBIE U
HaTypaJbHBIE JOTapUPMBI;

CBOOOJHO  OMEpHpPOBATh  IMOHITUSAMHU:
CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YHCIIOBOTO apryMEeHTa;

OTIEpPUPOBATh MOHATHUSAMH: apPKCHUHYC,
ApPKKOCMHYC M AapKTAaHTE€HC YHCIOBOTO
apryMeHTa.

C y4eToM KOHTPOJISA ¥ OIleHKH
npo¢ecCHOHAIBHOM | Pe3yJbTATOB 00y4YeHH s
HANPABJIEHHOCTH
IIP 01. Yucna v BEIYKUCTICHUSA: OK 01 —OK 07, | YcrHbiit onpoc
CBOOOJTHO  OINEPUPOBATh  IOHATHUSIMH: IIK 2.2, TIK 2.3. | MareMaTU4eCKUi JUKTAHT

NupuBunyanbHas
caMOCTOSATEJIbHAsI paboTa
[IpakTuueckue padboTh
KoHntposbHas padota
DKk3aMeH
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CBOOOJHO  OMEpPHPOBATh  MOHATUSAMHU:
HaTypaJbHOE U LIEJI0€ YHCII0, MHOXKECTBA
HaTYpaJdbHBIX M LEJNBIX  YHCe,
UCIOJb30BaTh  MPU3HAKU  JIEIUMOCTH
uensix ynces, HOJ[ u HOK naTtypaibHbIx
qucen Uil peuleHus 3ajad, NPUMEHATh
anroput™ EBxinia;

CBOOOJHO  ONEpUPOBaTh  IOHATUEM
ocTaTka [0  MOAYJIO, 3alUChIBAThH
HaTypajJbHbIE YHUCIA B  Pa3IMYHbIX
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;
CBOOOJHO  ONEpPUPOBATh  IMOHITUSAMHU:
KOMIUIEKCHOE YHCIO M MHOYKECTBO
KOMIUIEKCHBIX ~ YHUCEJl, IpeICTaBIIATh
KOMIIJICKCHBIE YUCIIA B aJreOpandecKon u
TPUTOHOMETPUUYECKON ¢bopme,
BBITTOJIHATH apU(PMETUIECKHIE OTIEPALIUH C
HUMH U HM300pa)kaTb Ha KOOPJIMHATHOU
IJIOCKOCTH.

IIP 02. YpaBHEHUS U HEPABEHCTBA:
CBOOOJHO  ONEpUpPOBATh  IMOHITUSAMHU:
TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U ypaBHEHUS-
CJIEJICTBMS, PABHOCHJIbHBIE HEPABEHCTBA,
IIPUMEHSTh Pa3JINYHbIE METO/IbI PELICHHUS
paMOHATBHBIX U JPOOHO-PAIMOHATEHBIX
YPaBHEHUH, IIPUMEHSTH METOJ
VMHTEPBAJIOB IS PELICHNS HEPABEHCTB;
CBOOOJHO  ONEpUpPOBaTh  IMOHATUSAMHU:
MHOTOWIEH OT OJHOM IIEpEMEHHOMH,
MHOTOUJIEH C LEeNBIMUA KO3 PUIMEHTaAMH,
KOpPHU MHOT'OWIEHA, IPUMEHSATD JICJICHUE
MHOTO4JIEHA Ha MHOTOYJIEH C OCTaTKOM,
teopemy bedy u Tteopemy Buera mus
peuieHus 3a1ay;

CBOOOJHO  ONEpUpPOBAaTh  IMOHITUSAMHU:
CUCTEMA JINHEWHBIX YPAaBHEHUH, MATPULIA,
ONpEAEIUTENb MATpULBl 2 X 2 U €ro
T€OMETPUYECKUM CMBICII, HCIOJIb30BaTh
CBOMCTBa ompenenutenss 2 X 2 s
BBIUHCIICHUS] €r0 3HAu€HUus, MPUMEHSTbH
ONPEACIUTENN JUIsl PEIICHUsS CHCTEMBI
JIVMHEWHBIX ypaBHEHWH, MOJEINPOBAThH
peaJIbHblE  CUTyallUW C  IOMOIIBIO
CUCTEMBI JIMHEWHBIX YpaBHEHUH,
HCCIEA0BATh ITOCTPOEHHBIE MOJEIHU C
IIOMOIIBK0 MATPULl M  OIPEACIHUTENIEH,
UHTEPIPETUPOBATH MIOJIy4YEHHBIN
pe3yibTart;

HCIIOIB30BaTh CBOMCTBA [JEHUCTBUM C
KOPHSIMHU JUISE peoOpa3oBaHus

OK 01 -0K 07,
IIK 2.2, 11K 2.3.

YceTHBI onpoc
MaremaTuueckuii JUKTaHT
NuauBunyanbHas
caMmocTosiTeNbHas paboTa
[IpakTnueckue padboTh
KonrtpomnsHas pabora
DK3amMeH
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BBIPAKCHU;

BBINOJIHATE PE0Opa3oBaHUs YHMCIOBBIX
BBIPDAKECHUM, COACpPKALIUX CTEIEHH C
palMOHAIbHBIM IIOKA3aTENIEM;
MCIOJIb30BaTh CBONCTBA JIOTapU(pMOB 115t
npeoOpa3oBaHus J0rapupMHUUECKIX
BBIPAKCHU;

CBOOOJHO  ONEpPUPOBATh  IMOHITUSAMHU:
MPPALMOHAIIBHBIE,  IIOKA3aTClIbHBIE U
Jorapu(MUUECKUe ypaBHEHMsI, HAXOJUTh
UX PELICHHUs C ITOMOIIBI PaBHOCUIBHBIX
IIEPEXOI0B WM OCYLIECTBIISISI IIPOBEPKY
KOpHEH;

IIPUMEHSTH OCHOBHBIE
TPUTOHOMETpUYECKHE  (HOpPMYJBl TS
peoOpa3oBaHusl  TPUTOHOMETPUUYECKHX

BBIPAKCHU;

CBOOOZIHO  ONEepUpoBaTh  IOHATHEM:
TPUTOHOMETPHUECKOE ypaBHEHHE,
MPUMEHATh HE0OXOAUMBIE (HOPMYJIBI /ISt
peLeHus OCHOBHBIX THUIIOB

TPUTOHOMETPUYECKUX YPABHECHMUI;
MOJICJIMPOBATh PEAIbHBIC CUTYaIlMH Ha
SI3BIKE aNTeOpPhI, COCTABIISITh BRIPAKEHUS,
ypaBHCHHS, HEPABEHCTBA IO YCIOBHUIO
3aJaud,  HUCCIEeNOBaTh  IOCTPOCHHBIC
MOJICJIM C HCIOJb30BAHUEM arrapara
anreopsl.

CBOOOJHO  ONEpPHPOBATh  IMOHSITUSAMHU:
HUppalOHAJILHBIC, IIOKAa3aTCIIbHBIC n
norapuMuUIecKue HEPaBEHCTBA,
HaxoJquThb HX PpCHICHUA C TTOMOIIBIO
PaBHOCHIIBHBIX TIEPEXO/IOB;
OCYIIECTBIISITE  OTOOP  KOpHEW  TipH

peleHnn TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJHO  OMNEpUpOBaTh  IMOHITHEM
TPUTOHOMETPUYECKOE HEpPaBEHCTBO,
IPUMEHATh He0OX0AUMBIE (HOPMYJIBI TS
pelieHus OCHOBHBIX THUIIOB

TPUTOHOMETPUUYECKUX HEPABEHCTB;
CcBOOOZIHO  ONEepUpOBaTh  IOHSTHUSIMHU:
cHUCTéMa U COBOKYIMHOCTh YpaBHEHHH U
HEPaBEHCTB, PABHOCHIBHBIC CHCTEMBI U
CHCTEMBI-CIIE/ICTBUS, HAXOIUTh PEIICHUS
CUCTEMBI " COBOKYITHOCTEH
paloHaIbHBIX, UppalvoHaIbHBIX,
MOKa3aTeIbHBIX ¥ JIOTapHU(PMHUECKIX
ypaBHEHMI U HEPABEHCTB,;

pemarpb panroHaIbHbIE,
uppalroHalbHbIE, MoKa3aTesbHbIE,
jJorapupmMuuecKue v
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TPUTOHOMETPUYECKUE  ypPaBHEHHUS U
HEPABCHCTBA, COJEp)KAIUE MOLYIU H
rapameTpsl;

IPUMEHATh TIpaduyeckue MeToAbl s
pelieHusl YpaBHEHHMM W HEPABEHCTB, a
TaKKe 3a7a4 ¢ IapaMeTpaMH;
MOJCJIMPOBATh pEajbHbIE CUTYyallUd Ha
A3BIKE alIreOpbl, COCTABIIATh BBIPAKCHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI
[0 YCIOBHIO 3aJadd, HCCIENOBATh
IIOCTPOCHHBIE MOJIEIIU C UCIIOJIb30BAHUEM
anmnapara anreOpbl, HHTEPIPETUPOBATH
IIOJIyYEHHBIN pe3yJIbTar.

IIP 03. ©Oyukuuu u rpaduku:
CBOOOZIHO  ONEpPHUPOBATh  MOHATHIMHU:
¢byHKIUsA, CcrmocoObl 3amaHus (YHKIWH,

B3aUMHO oOpaTHbIe byHKIUY,
KOMMO3ULUS QYHKIHA, TpaduK QyHKIIH,
BBINOJIHATh JJIEMEHTapHbIE

npeoOpa3oBaHus TpaQuKOB (yHKIIHIA;
CBOOOJHO  ONEpUpPOBATh  IMOHITUSAMHU:
00acTh OmpeAeNeHUs W MHOXECTBO
3HaueHUN GYHKIUM, HYIH (QYHKIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
CBOOOJHO  ONEpPUpPOBATh  IMOHATUSAMHU:
YeTHIe W HEYETHble  (DYHKIHH,
nepuosudeckue (yHKLIHHU, NPOMEXKYTKH
MOHOTOHHOCTH (PYHKIIUH, MAKCUMYMBI U
MUHUMYMBl (QYHKLIUHU, HauOousbliee U
HaMEHbIIEe 3HaYeHHWe (YHKIUU Ha
MIPOMEKYTKE;

CBOOOZIHO  ONEepUpoBaTh  IOHSTHUSIMHU:
cTerneHHass (pyHKIUS C HaTypaJbHbIM U
LIEJIBIM TTOKa3aTeneM, rpauK CTeneHHON
GyHKIMM C HaTypaJbHBIM U  IEJIBIM
nokaszareneM, rpaduk KOpHSI  n-oi
CTENEeHU KaK (PYHKIIMU 0OpaTHOM CTETICHU
C HaTypaJIbHbIM TIOKa3aTeleM;
OTEpUPOBATh TOHATHAMHU: JIMHEHHas,
KBaJgpaTU4yHasi W  JIpOOHO-JIIMHEIHas
(GyHKIWH, BBIIOJTHATH  DIIEMEHTAPHOE
UCCIIeIOBAaHHE M MOCTPOEHHE  MX
rpaduKoB;

CBOOOJHO  OMEpHpPOBATh  IMOHITUSAMHU:
nmokaszaTtenbHass W JIorapupMHUEcKas
¢yHKIMH, HX CBOWCTBA M rpaduKy,
WCTIOJIB30BATh MX TPaQUKH I PEIICHUS

YpaBHEHUH;
CBOOOJTHO  OTMEPUPOBATH  TMOHATHUSIMH:
TPUTOHOMETPHUYECKas OKPYKHOCTB,

OIlpeJIeJICHUE TPUTOHOMETPHYECKHX

OK 01 -OK 07,
IIK 2.2, IIK 2.3.

VYeTHbII onpoc
Matematnyeckuii TUKTAHT
NupuBunyanbHas
caMOCTOsATEIbHAsI padoTa
[IpakTuueckue padboTh
KoHntposbHas padota
DK3aMeH
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(GYHKIMN YHUCIOBOTO apryMEHTa;
WCIIONB30BaTh Tpaduku GyHKIHN s
UCCIIEIOBaHHS MPOIIECCOB u
3aBUCUMOCTEH HpU pEIIeHUM 3agad M3
ApYruxX y4eOHBIX MPEIMETOB U peabHON
KHU3HH, BBIpaKaTh ¢bopmynamu
3aBHCUMOCTH MEX/1y BETUYNHAMH;
CTPOUTH IpaUKK KOMITO3ULIUU (QYHKIIUH
C MIOMOIIBIO 3JIEMEHTAPHOTO
UCCIIEIOBAaHUSI U CBOMCTB KOMIO3HMLIUU
IBYX (YHKITUH;

CTPOUTh reOMETPHUECKUE o0pa3bl
ypaBHEHUHI u HEpPABECHCTB Ha
KOOP/AMHATHOH MJIOCKOCTH;

CBOOOZIHO  ONEpUpOBaTh  IOHSTHUSIMMU:

rpaduku TPUTOHOMETPUIECKUX
G yHKIH;

MIPUMEHSTh byHKIIN st
MOJICTTHPOBAHUS u UCCIICJOBAHHS

PEATBHBIX ITPOIIECCOB.

IIP 04. Hawama MareMaTu4ecKoro
aHaIM3a:

CBOOOJHO  ONEpPUPOBATh  IMOHATUSAMHU:
apupMeTHyecKass W T€OMETPHUYECKas
nporpeccusi, OECKOHEYHO YyObIBaromas
Ir€OMETPUYECKAs IPOTrPECCUs, JIMHEUHBIN
U SKCIOHEHIMAJIbHBI pocT, (opmyna
CIIO’KHBIX IPOIICHTOB, UMETH
MPEJCTaBICHUE O KOHCTAHTE;
WCTIOJIB30BATh MPOTPECCUU ISl PEIICHUS
peabHbIX 3a1a4 MPUKJIIAJHOTO
Xapakrepa;

CBOOOJHO  ONEpUpPOBAaTh  IMOHITUSAMHU:
MOCJIe/I0BATEIbHOCTb, CIIOCOOBI 3a/1aHUS
MOCJIeIOBATEIbHOCTEH, MOHOTOHHBIE U
OrpaHUYEHHBIE MOCJIEI0BATENIBHOCTH,
MTOHUMATh OCHOBBI 3apOXKICHUS
MaTeMaTHYeCKOro aHajlu3a KakK aHalln3a
OECKOHEYHO MAaJIbIX;

CBOOOJHO  ONEpUpPOBaTh  IMOHATUSIMHU:
HeTpepbIBHbIE (YHKIINU, TOYKH pa3pbiBa
rpaduka QyHKIMH, aCUMITOTHI Ipaduka
byHKIHH;

CBOOOJHO  ONEpUPOBaTh  IOHITHEM:
(GyHKIUS, HEMpephiBHasE Ha OTpe3Ke,
NPUMEHSATh  CBOMCTBA  HENPEpPBIBHBIX
GyHKIUHN 1715 petieHus 3a/1ay;

CBOOOJHO  ONEpHpPOBAaTh  IMOHITUSAMHU:
nepBast ¥ BTOpasi MPOU3BOAHbIE (DYHKIIHH,
KacaTenbHas K rpaduKy QyHKIUY;
BBIUUCIIATE  TPOW3BOAHBIE  CYMMBI,

OK 01 - OK 07,
K 2.2, T1IK 2.3.

VYerHbll onpoc
MaremaTudeckuii JUKTAHT
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH
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MPOU3BEACHNUS, YACTHOIO U KOMITO3UIIUU
IBYX (YHKIMH, 3HaThb MPOU3BOJHBIC
AJIEMEHTAPHBIX ()YHKITHIA;

UCIOJIb30BaTh reoMeTPUYECKUI u
¢u3nveckuif CMBICT TPOU3BOJHON IS
peleHus 3a1ay.

UCIIOJIB30BATh MIPOU3BOTHYIO TUIst
UCCIIEI0BaHUs byHKIMN Ha
MOHOTOHHOCTb M SKCTPEMYMBI;

HaxoAuTh HauOoJblllee M HaUMEHbIlEe
3Ha4eHUs1 (YHKIMM HENpephIBHOW Ha
OTpE3Ke;

UCIOJIb30BATh MIPOU3BOTHYIO ISt
HaxXOXJICHHUS HAWIY4LIEro pelIeHus B
NPUKIIAJAHBIX, B TOM YHCJIE€ COLHUAIBHO-
HKOHOMHYECKUX, 3ajavax, e
OTIpENIeNICHUs] CKOPOCTH M YCKOPEHUS
mporecca, 3aAaHHOTO (OPMYIION WU
rpaguKkoM;

CBOOOZHO  ONEpUpOBaTh  IOHSTHUSIMMU:
nepBooOpasHas, OIpeieIeHHbIN
WHTETpaJl, HAXOAWTh MEPBOOOpa3HbIC
JIEMEHTApHbIX (DYHKIMHA M BBIUUCIATH
uHTerpan 1mo  ¢opmyne  Herorona-
JleliOuuma;

HAXOJWTh IUIOUIAU TUIOCKUX (uryp u
00bEMBI TeJI C TOMOLIBIO UHTETpaa;

UMETH IIPEJCTaBICHUE 0
MaTeMaTU4YeCKOM MOJIEJIMPOBAHUU  Ha
npuMepe COCTaBJICHUS

nuddepeHInaTbHbIX YpaBHEHHUI;

peniaTh NPUKIIAIHBIE 33]Ja9H, B TOM YHCIIC
COLIMATTbHO-9KOHOMHUYECKOTO u
¢u3MYecKoro XapakTepa, CpeACcTBaMHU
MaTEeMaTHYeCKOro aHalln3a.

ITP 05S. MHoOecTBa U JIOTHKA: OK 01 - OK 07, YcTHBIT onpoc
CBOOOJTHO  OMEPUPOBATH  TMOHATHUSIMH: K 2.2, TIK 2.3. MaremaTuyecKuii TUKTaHT
MHO’KECTBO, onepanuu HaJ NnnuBuayanbHas
MHO>KECTBaMU; camocTosTeNnbHas padoTa
HCII0JIb30BaTh TEOPETUKO- [IpakTuyeckue paboThI
MHO>KECTBEHHBIN anmapar A ONHCAHUS KounTponbnas padbora
peanbHBIX MPOIECCOB U SBICHUM, NpHU OK3ameH

pelleHnr 3aJad U3 JIpYruX y4eOHbIX

IIPEIMETOB;

CBOOOJTHO  OMEPUPOBATH  TMOHATHUSIMH:

ONpEeCNIEHUE, TEOpEMa, YypaBHEHHeE-

CIIEJICTBHE, CBOMCTBO MaTeMaTHYECKOI0

00BEKTa, 10Ka3aTeIbCTBO, PABHOCUIILHBIE

YpaBHEHHUS U HEPABEHCTBA.

NP 06. CpoOomgHO  OmEpUPOBAThH OK 01 —OK 07, YcTHBIN onpoc
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OCHOBHBIMM IIOHATUSIMU CTEPEOMETPUU K 2.2, 11K 2.3. MareMaTHu4ecKuil JUKTaHT

IpU pelleHHH 3a7ad M TMPOBEACHUU NnnuBuayanbHast

MaTEMaTHYECKHUX PACCYKIECHUM; caMmocTosiTenbHas pabora
[IpakTuueckue paboThI
KonTponbHas padora
DK3aMeH

1P 07. IIpumeHnsaTh AKCHOMBI OK 01 - OK 07, VYeTHbII onpoc

CTEPEOMETPUU U CIICJICTBUSL U3 HUX MPHU K 2.2, TIK 2.3. MaremaTuyecKui TUKTAHT

pELIEHNN TEOMETPUYECKUX 3a/1aY; NnnusBunyanbHas
camocTosTeNnbHas padboTa
[IpakTnueckue padboThI
KonTponbhas pabota
DK3aMeH

P 08. KnaccudunupoBaTth B3aWMHOE OK 01 — OK 07, VYcerHblii onpoc

pacIiONOKEHUE MPSAMBIX B POCTPAHCTBE, K 2.2, TIK 2.3. MaremaTuyecKuid TUKTAHT

IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U NnnuBuayanbHas

IJIOCKOCTEN B MPOCTPAHCTBE; caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH

P 09. CgobogHo  onepupoBarb OK 01 - OK 07, YcTHbIl onpoc

MOHATUSAMHM, CBSI3AHHBIMU C YIVIAMH B IIK 2.2, TIK 2.3. MareMaTU4eCKUi JUKTAHT

IIPOCTPAHCTBE: MEXIy HpSIMbIMH B NunuBuayanbHas

MPOCTPAHCTBE, MEXAY MpsAMOM | camocTosTenbHas padboTa

IIJIOCKOCTBIO; [IpakTuueckue padboTh
KounTponbnas pabota
DK3aMeH

NP 10. CBobogHo  pacrmo3HaBaTh OK 01 -OK 07, VYerHbIl onpoc

OCHOBHEIE BUEI MHOTOT'PAHHUKOB IIK 2.2, TIK 2.3. Maremarudeckuii TUKTAHT

(mpu3ma, mnHMpamMuaa, MOPSIMOYTOJIBHBIN NunuBuayanbHas

napajuienenunesn, Kyo); camocTosTeNnbHas padoTa
[IpakTuyeckue paboThI
KonTponbnas padota
DK3aMeH

1P 11. Knaccugpunuposats OK 01 - OK 07, YcTHBIN onpoc

MHOTOIpAaHHHUKH, BbIOMpasi OCHOBaHUS K 2.2, 11K 2.3. MareMaTH4ecKuil JTUKTAaHT

JUIs KJlaccu(UKalny; NunuBunyanpHas
caMmocTosiTeNbHast paboTa
[IpakTuueckue paboThI
KonrtponsHas pabora
DK3aMeH

P 12. CBobogHo  omepupoBaTh OK 01 - OK 07, YcTHBIT onpoc

MOHATUSIMH, CBS3aHHBIMH C CEUCHHEM IIK 2.2, IIK 2.3. MareMaTU4eCKHUM JUKTAHT

MHOTOTPaHHHUKOB IJIOCKOCTBIO; NunuBugyanbHas
camocTosTeNnbHas padboTa
[IpakTuyeckue paboThI
KonTponbhas pabota
DK3aMeH

IIP 13. BremonaHATE nNapalIeNbHOE, OK 01 - OK 07, VYeTHbII onpoc

LIEHTPAIBHOE u OPTOrOHAJILHOE K 2.2, TIK 2.3. MaremaTuuecKuii TUKTaHT

MPOEKTHUPOBaHWE (QUTYp Ha IUIOCKOCTD,
BBINOJIHATh  M300paskeHUst GuUryp Ha

NuauBunyanbHas
camocTosITeNbHas paboTa
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IIJIOCKOCTH; [MpakTuueckue paboThI
KontponbHas padota
OK3aMeH
np 14. Crpoutsb CeYeHUs OK 01 —OK 07, VYcerHblii onpoc
MHOTOI'PAHHUKOB pa3IMYHBIMU K 2.2, TIK 2.3. MaremaTuyecKuid TUKTAHT
METOJIaMH,  BBINOJHATH  (BBIHOCHBIE) NunuBuayanbHas
MIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX caMmocTosiTenbHas pabora
00beMHBIX (HUTyp: BHI CBEpXY, COOKY, [IpakTrueckue paboThI
CHH3Y; KonTponbras pabota
DK3aMeH
p 15. Brerunciars TJIOIIAAN OK 01 -OK 07, YcrHblit onpoc
MOBEPXHOCTEHN MHOTOTPAaHHUKOB K 2.2, TIK 2.3. MaremaTuyecKuid TUKTaHT
(npusma, mnupamuaa), TreoOMETPUUYECKUX NunuBunyanbHas
TeJ ¢ IpUMEeHEeHueM (HopMyIr; camocTosTeNnbHas padboTa
[IpakTnueckue padboThI
KounTponbhas pabota
DK3aMeH
NP 16. CsobogHo  omepupoBarth OK 01 -OK 07, VYerHbIl onpoc
MOHATUSAMM: CUMMETPUS B IPOCTPAHCTBE, K 2.2, T1IK 2.3. MareMaTn4ecKuil JTUKTaHT
LEHTP, OChb M IUIOCKOCTh CHMMETPHH, NnnuBuayanbHas
LIEHTP, OCb M IUIOCKOCTh CHUMMETPHUU caMmocTosiTenbHast pabora
burypsr; [IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH
P 17. Pemate 3a/1auu Ha OK 01 -OK 07, VYcrHbIl onpoc
IOKAa3aTeIbCTBO MaTEMATUUYECKUX IIK 2.2, TIK 2.3. Marematuyeckuii JUKTAHT
OTHOIIEHUI 5 HAXOXKJIECHUE NupuBunyanbHas
F€OMETPUUYECKUX BENUYHMH, MPUMEHSS camocTosTeNnbHas padboTa
W3BECTHBIE  METOAbl TMPU  PEUICHUU [IpakTrueckue paboThI
MaTeMaTUYECKUX 3a]1a4 MOBBIIIEHHOTO U KonTponbnas pabota
BBICOKOI'O YPOBHSI CJI0)KHOCTH; DK3aMeH
IIP 18. Ilpumensars  mnpocrennine OK 01 - OK 07, YcTHBIT onpoc
MPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO- K 2.2, TIK 2.3. MaremaTu4ecKuii TUKTaHT
KOMMYHUKAIlMOHHBIE ~ CUCTEMBI  IpHU NunuBuayanbHas
pEILIEHNH CTEPEOMETPUYECKHUX 3a/1aY; camocTosTeNnbHas padoTa
[IpakTuueckue paboThI
KonTponbnas padota
DK3aMeH
ITP 19. UzBnekaTh, mpeoOpa3oBEIBATh U OK 01 - OK 07, YeTHBII onpoc
UHTEPIPETHPOBaTh  MHGPOPMALMIO O K 2.2, 11K 2.3. MareMaTH4ecKuil JTUKTAaHT
MPOCTPAHCTBEHHBIX TEOMETPUUECKHUX NunuBunyanpHas
¢burypax, IpeJCTaBICHHYIO Ha YepTexax camocTosTenbHas paboTa
Y PUCYHKaX; [IpakTrueckue paboThI
KonTponbnas pabota
OK3aMeH
ImP 20. CBobogHo  omepupoBaTh OK 01 - OK 07, YcTHBIN onpoc
MOHSTUSIMH, CBSI3aHHBIMU C TIK 2.2, TIK 2.3. MareMaTH4eCKHU JUKTAHT
LWIANHAPUYECKOH, KOHHYECKOU Hu NunuBunyanbHas
chepuueckoit MIOBEPXHOCTSIMH, camocTosTeNnbHas padboTa

OOBSCHATH CITOCOOBI MMOJIYYCHUHA

[IpakTuyeckue paboThI
KonTponbhas pabota
OK3ameH
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IIP 21. OnepupoBaTb MNOHATHUSAMY, OK 01 - OK 07, YcTHBIT onpoc
CBSI3aHHBIMU  C  TEJIaMH  BpAICHUSA: TIK 2.2, TIK 2.3. MatemaTuyeckuii TUKTAHT
HWIMHAPOM, KOHYCOM, c(hepoit 1 mapom; NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTnueckue padboThI
KonTponbhas pabota
OK3aMeH
IIP 22. Pacno3HaBaTh Tejla BpalleHUSA OK 01 —OK 07, VYcerHblii onpoc
(umnmuHOp, KOHYC, cdepa © map) u K 2.2, 11K 2.3. MareMaTHu4ecKuil JUKTaHT
OOBSCHATH CHOCOOBI TOJMYy4YEHUS Tell NunuBuayanbHast
BpalICHUS; caMmocTosiTenbHas pabora
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH
P 23. Knaccu¢pumupoBarb B3auMHOE OK 01 - OK 07, YcTHBIN onpoc
pacmoyioxeHue chepsl U MIOCKOCTH; K 2.2, TIK 2.3. MaremaTuyecKuid TUKTaHT
NupuBunyanbHas
camocTosTenbHas paboTa
[IpakTnueckue padboTh
KounTponbnas pabota
DK3aMeH
IIP 24. BEIUuCIIATh BEIUYHUHEI DJIEMEHTOB OK 01 - OK 07, VYcrHblii onpoc
MHOTOIPAHHUKOB W TE€J  BpallCHHS, K 2.2, TIK 2.3. MaremaTu4ecKuii TUKTAHT
o0BEMBI M IUIOMIAIM TOBEPXHOCTEH NnnuBuayanbHas
MHOTOTPAaHHUKOB M TEJl  BpallCHUs, caMmocTosiTenbHast pabora
FEOMETPUUYECKUX Tel C MPUMEHEHHEM [IpakTuueckue paboThI
bopmyir; KonTponbras padbora
DK3aMeH
P 25. CgobogHo  omepupoBarthb OK 01 - OK 07, YcTHbIN onpoc
MOHATHUSIMH, CBSI3aHHBIMU c IIK 2.2, IIK 2.3. MareMaTH4eCKHU JUKTAHT
KOMOWHAIIMSIMU ~ TEN  BpallleHUs | NunuBunyanpHas
MHOT'OTPaHHUKOB: MHOT'OTPaHHUK, camocTosTenbHas paboTa
BIIMCAaHHBIN B cpepy U ONMUCAHHBIN OKOJIO [IpakTnueckue paboThI
cdepsl, chepa, BIMCAaHHAs B KonTponbnas pabota
MHOTOTPaHHUK WX TEJIO BPALLEHUS; DK3aMeH
ITP 26. BoruncinsaTe COOTHOLIEHUS MEXTY OK 01 - OK 07, YcTHBIT onpoc
MJIOMIAIIMUA TTIOBEPXHOCTEH U 0ObeMamMu IIK 2.2, TIK 2.3. Maremarudyeckuii TUKTAHT
MO00HBIX TET; NunuBuayanbHas
camocTosTeNnbHas padboTa
[IpakTuueckue paboThI
KonTponbhas padota
DK3aMeH
IIP 27. I300paxath nuzy4aemble pUrypsl, OK 01 - OK 07, YeTHBII onpoc
BBIIIOJIHATh (BBIHOCHBIE) IUIOCKUE K 2.2, TIK 2.3. MaremaTuyecKuid TUKTaHT
YepTeKU W3  PUCYHKOB  TMPOCTHIX NunuBunyanpHas
00BeMHBIX (DUTYp: BHI CBEpPXY, COOKY, camocTosTenbHas paboTa
CHU3Y, CTPOUTH CEUEHUS TeJl BpallleHuUs; [IpakTuueckue padboTh
KonTponbnas pabota
OK3aMeH
ITP 28. I3BneKkaTh, HHTEPIPETUPOBATH U OK 01 - OK 07, YceTHBIT onpoc
peoOpa3oBHIBATH nH(pOpMaIHIo 0 [IK 2.2, TIK 2.3. MaremaTH4ecKui TUKTAHT

IPOCTPAHCTBCHHBIX TCOMCTPHUICCKUX
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¢burypax, npeacTaBICHHYIO Ha YepTexax
U PUCYHKaX;

NunuBunyanbHas
caMOCTOsATeNIbHAs paboTa
[IpakTnueckue padboThI
KonTponbhas pabota
DK3aMeH

P 29. C(CpobOomHO  OmEpUpOBaTh OK 01 — OK 07, VYcerHblii onpoc

MOHSTUEM BEKTOP B IIPOCTPAHCTBE; K 2.2, TIK 2.3. MaremaTuyecKuid TUKTAHT
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
Konrponsnas pabora
DK3aMeH

IIP 30. BpimonHATs oOnepauuud Haj OK 01 - OK 07, VYeTHbII onpoc

BEKTOpaMUu; IIK 2.2, TIK 2.3. MareMaTU4eCKU JUKTAHT
NupuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTuueckue padboTh
KonTponbnas pabota
DK3aMeH

IIP 31. 3agaBaTh MJIOCKOCTh YPABHEHUEM OK 01 = OK 07, VYcrHblii onpoc

B JICKapTOBOM CUCTEME KOOPAUHAT; K 2.2, TIK 2.3. MaremaTuyecKuii TUKTaHT
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH

IIP 32. Pewate reomeTpuueckue 3ajaduu OK 01 - OK 07, YcTHbIN onpoc

Ha BBIUMCIICHUE YIJIOB MEXAY MPSAMbIMU U IIK 2.2, TIK 2.3. Maremaruyeckuii JUKTAHT

MJIOCKOCTSIMHU, BBIYUCIICHUE PACCTOSTHUMN NunuBuayanbHas

OT TOYKH JI0 IJIOCKOCTH, B II€JIOM, Ha camocTosTenbHas paboTa

MPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO [IpakTrueckue paboThI

METO/a MPHU PEIICHUH; KonTponbnas pabota
DK3aMeH

P 33. CBobogHo  omepupoBaTh OK 01 - OK 07, YcTHBIN onpoc

MMOHATUSIMH, CBSI3aHHBIMU C JBHKCHHUEM B IIK 2.2, IIK 2.3. MareMaTU4eCKHU JUKTAHT

MIPOCTPAHCTBE, 3HaTh CBOMCTBa NnnuBuayanbHas

IBYKEHUI; caMOCTOATeNIbHAs paboTa
[IpakTuueckue paboThI
KonTponbnas padota
DK3aMeH

IIP 34. BpmonHsATh U300pakeHUs OK 01 - OK 07, YeTHBII onpoc

MHOTOTPAaHHUKOM M T€Jl BpAILLEHUSA IIPU K 2.2, 11K 2.3. MareMaTH4ecKuil ITUKTAaHT

MapajyieIbHOM TMEPEHOCE, LEHTPAITbHOU NupuBunyanbHast

CUMMETPHUH, 3€pPKAIIbHOM CUMMETPHUH, camocTosTeNnbHas paboTa

Ipy  IIOBOPOTE  BOKPYT  MPSAMOMH, [IpakTuueckue padboTh

npeoOpa3oBaHus MOA00HS; KonTponbnas pabota
OK3aMeH

1P 3s. Crpouts CEUYCHUS OK 01 - OK 07, YceTHBIT onpoc

MHOTOTPAHHUKOB W TEJI  BPAlICHUS: [IK 2.2, TIK 2.3. MaremaTH4ecKuii TUKTAHT

CeueHMs] IMIUHApa (MapajuiebHO |
MEPIEeHIUKYIIIPHO OCH), CEYEHUsI KOHYyca
(mapannenbHoe OCHOBAHHUIO u

NunuBunyanbHas
camocTosiTeNnbHas padboTa
[TpakTuueckue paboTh
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MPOXOASIIee Yepe3 BEPIIMHY), CEUCHUS

Konrponsnas pabora

mapa; DK3aMeH

NP 36. Ucnoons3oBarh ~ METOABI OK 01 -OK 07, VeIl onpoc

MOCTPOEHHUSI CEUYCHUH: METOJ| CJIE/OB, IIK 2.2, TIK 2.3. Matematuyeckuii TUKTAHT

METOJl BHYTPEHHEIO IPOEKTHUPOBAHUS, WuauBuayanbHast

METO/]I IEpeHOCca CeKYIIeH MIOCKOCTH; camocTosTeNnbHas padboTa
[IpakTnueckue padboThI
KounTponbhas pabota
OK3aMeH

IIP 37. Jloka3piBaThb T€OMETPUYECKUE OK 01 - OK 07, VYcerHblii onpoc

YTBEPKICHHUS; K 2.2, TIK 2.3. MaremaTuyecKuid TUKTAHT
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
KonrponsHas pabora
OK3aMeH

IIP 38. IlpumeHsTh TreoMeTpUYECKHe OK 01 - OK 07, YceTHBI onpoc

(haKThI TSI pEIICHUS CTEPEOMETPHUIYECKUX K 2.2, I[IK 2.3. MaremaTuyecKuid TUKTaHT

3a/a4, MPEANOoNaralouMX HECKOJIbKO NunuBuayanbHast

[IaroB  pelIeHus, eCIH  YCJIOBHS camocTosTenbHas padboTa

IIPUMEHEHHUs 3a/1aHbl B IBHOM U HESIBHOU [IpakTnueckue padboTh

dhopwme; KoHntposbHas padota
DK3aMeH

P 39. [IlpumeHATh mHpOrpaMMHBIE OK 01 -OK 07, VYerHbll onpoc

CpeacTBa u 3JIEKTPOHHO- K 2.2, TIK 2.3. MaremaTuyecKuii TUKTAHT

KOMMYHHKAIIUOHHBIE ~ CHCTEMBI  MpH NnnuBuayanbHas

pELIEHNN CTEPEOMETPUUECKHUX 3a/1aY; caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
KonrponsHas pabora
OK3ameH

IIP 40. [TpuMeHATh MOJTy4YE€HHbIE 3HAHUS OK 01 - OK 07, YeTHBII onpoc

Ha [IpaKTHKE: CPaBHUBATH, K 2.2, 11K 2.3. MareMaTH4ecKuil ITUKTAaHT

aHAJIM3UPOBATh U OLEHUBATh pEaJbHbIE WNunuBuayansHast

CUTyallud,  IPUMEHATb  HU3y4YCHHBIC caMmocTosiTeNbHast paboTa

MIOHSATHUS, TEOPEMBI, CBOWCTBA B MPOLIECCE [IpakTuueckue paboThI

MIOKCKa peleHus MaTeMaTHYECKU KonrtponsHas pabora

chopMyTupOBaHHOI poOIeMBlI, DK3aMeH

MOJIETIMPOBaTh PEAIBHBIE CHUTyallUM Ha

SI3BIKE TeOMETPUH, HCCIIEI0BATh

IIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAHUEM

F€OMETPUUYECKUX TIOHATUH U TEOopeM,

anmapara anreOpsl, pemaTh

MIPaKTUYECKHE 3aJaud, CBS3aHHBIE C

HAaXO0XJAECHUEM I€OMETPHUUECKHUX BEJINYMH;

IIP 41. Uwmerp mpencraBieHus o006 OK 01 - OK 07, VYeTHbII onpoc

OCHOBHBIX JTallaXx pPa3BUTUS T'€OMETPUU K 2.2, 11K 2.3. MareMaTH4ecKuil IUKTaHT

KaKk COCTaBHOH 4YacTu
Pa3BUTHUS TEXHOJIOTHM.

byHIameHTa

NuauBunyanbHas
camocTosTenbHas paboTa
[IpakTuueckue padboTh
KonTponbnas pabota
DK3aMeH
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