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PaGouast mporpamma y4ueOHOW AUCIUIUIMHBI «MaremaThka» pa3paboTaHa Ha OCHOBE
tpeboBanuit  @I'OC  cpegnero  obmero  o0Opa3oBaHUs,  YTBEPXKIECHHOTO  MPHUKA30M
Munnpocsemmenuss Poccun Ne 413 or 17.05.2012 (aktyanbHas pepaknms), denepanbHOM
0o0pa3oBaTeNbHONW MPOTPaMMBl CpeHEro oO0Imero oOpa3oBaHMs, yTBepkIAeHHOH [Ipukaszom
Munnpocsemenuss Poccun ot 18.05.2023 Ne 371 (akTyanpHasi pemakiivs), pacHoOpsOKEHUS
Munnpocsemieanst Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxkaennn Konnenmuu
npenofaBaHus  0o0mIEOOpa30BATENbHBIX  JUCHUIUIMH € Y4eTOM  NpOQecCHOHANbHON
HAMpaBJICHHOCTH MPOTPaMM CPEAHEro MpodecCuOHaIbHOr0 00pa30BaHusl, peaan3yeMbIX Ha 0aze
OCHOBHOTO 00111ero 00pa3oBaHus»; NuchMa JlenapramenTa rocy1apcTBEHHOM MOJIUTHUKH B cepe
CpeaHero  Mpo(ecCHOHATbHOrO  00pa3oBaHuMss M HPOPECCHOHATBHOTO  OOydeHUs
Mumnrnpocgermienus: Poccun «O HampaBieHun pexomennaiuii»y ot 14 utons 2024 r. Ne 05-1971
(PexoMeHmamuu 1O peanu3alUM CpeAHEro o0mero o0pa3oBaHUS B Ipejaenax OCBOCHUS
o0pa3oBaTeNbHOIl MPOrpaMMbl CPEAHEro MPO(PECCHOHANIBHOIO OOpa30BaHMsI), METOIAUKHU
npernoaaBaHus 00meo0pa3oBaTeIbHON AUCIUILIMHBL «Maremarukay W TpUMEpHOW paboueit
nporpaMMbl  0011€00pa30BaTENbHON AUCHUILINHBL «MaremaTuka» s 1podhecCHOHATBHBIX
00pa3oBaTesbHBIX OpraHu3aluii 0J00peHHbIX Ha 3acedanuu Ilegaroruueckoro cosera ®I'BOY
JAIIO  UPIIO mporokomom  Ne6/2025 ot «18» ampens 2025 roma, DeaepanbHOro
rocymapcTBeHHOro oopazoBarensHoro crapaapta (manee — ®I'OC) mo crenmanpHocTH 38.02.01
«JKOHOMHKA U OyxranTepckuii y4deT (IO OTpacisiM)»  yTBEPKACHHOTO IPUKA30M
Munnpocsenienust Poccuu Ne437 ot 24 utons 2024 r.

Opranuzanus-pa3padorunk: Cankr-IlerepOyprckoe rocyapcTBeHHOE 010 KETHOE
npodeccuoHalibHOE 00pa3oBaTeNbHOe yupexaeHue «Kommemk
aBTOMaTU3aluu IIPOU3BOACTBA.

[Iporpammy coctaBuna Tokapesa E. B., npenogaBarens CI16 I'BIIOY «Komtemk apTomaruzanuu
IPOM3BOJICTBAY.

[Iporpamma paccmoTpeHa U ojgoOpeHa Ha 3acenaHuu pabodeil rpymmbl, OPOTOKON Ne§
ot 27.04.2026 1.
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1. MACIHOPT PABOYEM ITPOI'PAMMBI YUYUEBHOM JUCIHHUIIIUHBI
«MATEMATHUKA»

1.1. MecTo y4eOHOI AUCHHUILVINHBI B CTPYKTYpe o0pa3oBaTtenbHoli nporpammsl CIIO

Oobmeobpa3oBarenbHas ydeOHas QUCLUIUIMHA «MaremaTuka» sBIsieTcs 00s3aTelbHON
YacThIO 00111e00pa30BaTEIHLHOIO IUKIIA OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl B COOTBETCTBHH
¢ ®I'OC no cnenmanbHOCTH 38.02.01 «OKOHOMHUKA U OYXTAITEPCKHUH YUET (10 OTPACTISAM)».

1.2. llesqin 1 NJIaHUPYeMble pe3yJabTaThl OCBOCHHSI YUeOHOH TUCIMILINHBI

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

COO

Copeprxanue nmporpaMMbl «MareMaTuka» HaIlpaBJICHO Ha JOCTH)KEHHE CJICTYIOIINX
LICJICH:

- (opMupoBaHue IEHTPAIBHBIX MAaTEMAaTUYECKHX IOHATHH (YUCIIO, BEIMYMHA,
reoMmerpuueckas (Gurypa, mepeMeHHas, BEPOSATHOCTh, (YHKIHS), 00eCreYrBAIONINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTH MAaTEMAaTUYECKOT0 00pa30BaHUs 00yUarOIIUXCS;

- MOJBEJICHHUE 00YUAIOIIUXCS Ha JOCTYITHOM JJISI HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTUKH M OKPYXKAIOLEro MUpa, MOHMMAaHHWE MAaTeMAaTHKU KaK 4acTh OOIIed KyIbTyphI
YeJIOBCUCCTBA;

- DPa3BUTHE HUHTEIJICKTyallbHBIX M TBOPYECKHMX CIOCOOHOCTEH OO0y4aroumxcs,
H03HaBaTeJII)HOI71 AKTUBHOCTH, HCCJICAOBATCIbCKUX YMCHHfI, KpI/ITI/ILIHOCTI/I MBIIIJIICHUA, I/IHTepeca
K U3YYCHHUIO MAaTEMaTUKU;

- ¢dopmupoBanre (YHKIIMOHATHLHOWM  MATEMATHYECKOHM  T'PaMOTHOCTH:  YMEHUS
pacrno3HaBaTh MaTeMaTUYECKUE ACTEKThl B PEAbHBIX KU3HEHHBIX CUTYallUsAX U MPU U3YYECHUU
JIpYTUX Yy4eOHBIX MPEAMETOB, NPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (POpMYyIUPOBATH
WX Ha S3bIKC MaTeMaTHMKH W CO3JaBaTh MaTEMaTUYECKHE MOJIEIH, MPUMEHITh OCBOCHHBIN
MaTE€MaTUYECKUH aInmapar JJis peleHHs] IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATH
Y OLIGHUBATh MOJy4YE€HHBIEC PE3YIbTATHI.



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

Kon u HaumeHoBaHue
¢opmMupyeMbIX KOMIIETEHIIUI

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. Hcnonb3oBate
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,
MIPEINPUHAMATEIBCKY IO
JIeSITeTIbHOCTD B
npodeccHoHaIbHOI coepe,
UCIIOJIb30BaTh 3HaHUS o
IpaBOBOM u (rHaHCOBOM
IrPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYAIHIX.

OK 04. S dexTrBHO
B3aMMO/IeHICTBOBATh 1 paboOTaTh B
KOJIJIEKTHBE ¥ KOMaHJIE.

OK 0S. OcymiecTBiasATh YCTHYIO U
MUCHMEHHYI0 KOMMYHHUKAIIMIO 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
HHCTUTYTAaMH B COOTBETCTBUU 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 MaTeMaTHYECKOM IIKOJIbI,
HCTIONB30BaHUE ATHX JTOCTHKCHUH 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 TIPAKTUYECKHM
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. ChopmupoBaHOCTD
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,
B3aMMOCBSI3H U IIPOTUBOpEYHS 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 CAMOCTOATENBHO
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 OIepupoBaThb TIIOHATUAMMU
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 Pas3jIMyHbIX OTpacieu
3HAHWUH U peabHOU XKU3HY;

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

CBOOOHO OIEPUPOBATh MOHATHEM: CTEICHB C
LEeIbIM MOKa3aTeseM, HCII0JIb30BATh
MTOIXOAAIIYI0 (POpMY 3aIUCH JTEHCTBHTEITBHBIX
yycesl JUIsl pelIeHUs] NPAaKTUYEeCKUX 3alad M
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-
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.
COXPaHEHHUIO

CopelicTBOBaThH
OKpyXarouiein
cpensl, pecypcocOepekeHHIo,
MIPUMEHSTh 3HAHUS 00
W3MEHEHUU KIUMAaTa, [PHHIHIIEI
0epeKIuBOTo NPOM3BOJICTBA,
3¢ (ekTHBHO  JeicTBOBAaTH B
Ype3BbIYANHBIX CHUTYyaIUsX.
K 1.2. IIpoBoauTh Je€HEXKHOE
n3MepeHne 00beKTOB
OyXranTepcKoro ydJera.
MK 1.3. I[IpoBoauTts pacuer
HaJIOTOB U COOPOB.

BOCTIPHAMYHBOCTH K MATEMAaTHIECKAM
acIieKTaM pa3IMYHBIX BUIOB UCKYCCTBA;

JIP 05. ®uznyeckoe BOCIUTAHUE:
c¢(hOpMUPOBAHHOCTH YMCHHS TPUMCHSTh
MaTeMAaTHUYCCKUE 3HAHUS B HHTEPEcax
3I0OPOBOTO M OE30MACHOTO 00pa3a KU3HH,
OTBETCTBCHHOC OTHOIIICHHE 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:

TOTOBHOCTH K TPY/y, OCO3HAHUE IICHHOCTH
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 U
caM000pa30BaHUIO HA TIPOTSHKCHUN BCEH
JKH3HH, TOTOBHOCTH K aKTUBHOMY YYaCTHIO B
pEIICHUH MPAKTHYECKUX 3a1a4
MaTeMAaTHYECKOM HAPABICHHOCTH;

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

3a7a4d (CpPaBHUBATH HECKOIBKO
BapHaHTOB PEIICHUS, BEIONPATH
HanOosee MOIXOSIIHHA C yYeTOM
CaMOCTOSITENILHO BBIJICJICHHBIX
KpUTepHEB); 0a30BbIe
HccTIel0BaTe/IbCKHe IeiiCTBUSA:
HCIOJIb30BaTh BOIMPOCHI KaK
HCCIIeIOBATENbCKUI HHCTPYMEHT
MI03HaHMS, HOPMyYIHNpPOBATH BOIPOCHI,
(uKcHpyoLe TPOTUBOPEIHE,
npo0eMy, ycTaHaBIMBaTh HCKOMOE 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, SBICHUSIMH, IPOLIECCAMH;
CaMOCTOSATENHHO (POPMYIUPOBATH
0000MIEHNS 1 BBIBOBI IO PE3yIbTaTaM
MIPOBEJICHHOTO HAOIIOICHNS,
HCCIIeIOBAHMS, OIICHUBATh
JIOCTOBEPHOCTH TTOJTYIEHHBIX
Pe3ynbTaToB, BHIBOJAOB U 0000IIECHUIA,
MPOTHO3UPOBATH BOZMOXKHOE PAa3BUTHE
npoIiecca, a Tak’Ke BBLABUTATh
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(DOPMAIIHIO
pa3nuuHbIX BUIOB U Gopm
MIPECTABIICHNS; CTPYKTYPHPOBATh
nHGOPMANHNIO, IPEICTABIIATE €€ B

HaTypaJlbHBIX M 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
apupMeTHyeckue  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,

NIPUMEHATh ~ pa3iW4Hble METOABl  pEHICHUs

pallMOHANBHBIX W JPOOHO-paIlMOHAIHHBIX
YpaBHEHU, IPUMEHATh METOJI UHTEPBAJIOB IS
peLIeHNs HEPABEHCTB;

CBOOOTHO OTIEPHUPOBATH MOHATHUSIME: MHOTOUIICH
OT OJIHOM TNEpPEMEHHOW, MHOTOYJIEH C ILEJIbIMU
k03¢ duLneHTaMHy, KOPHHU MHOTOYJICHA,
MPUMEHSTH JieJIeHHe MHOTOYJIEHa HA MHOTOUJICH
¢ ocTaTkoM, Teopemy besy u Teopemy Bueta s
penieHus 3aaay;

CBOOOJHO OIEPUPOBATH IMOHATHAMH: CHCTEMa
JIMHEMHBIX ypaBHEHUH, MaTpULa, ONPEIEIIUTENb
MaTpulbl 2 X 2 U ero reOMeTpUYeCKUil CMBICH,
HCIO0JIb30BaTh CBOMCTBA ONIpeAEUTeNs 2 X 2 ISt
BBIYMCIIEHUS  €r0  3HAueHUs, [PUMEHSTbH
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(hOpMHUPOBAHHOCTE MUPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU U OOIIIECTBEHHON NPAKTUKH,
MIOHUMaHHUEe MaTeMaTUYeCKON HayKU Kak
cepbl UeIIOBEUECKON JISSITENbHOCTH, ITAllOB
€€ pa3BUTHA U 3HAUUMOCTH ISl Pa3BUTHUSL
LIUBWIN3AIIY, OBJIAICHUE S3bIKOM
MaTeMaTHK{ U MaTeMaTHIECKOH KyJIbTypor
KaK CPE/ICTBOM MO3HaHMS MUPa, TOTOBHOCTh
OCYIIECTBIISITH MPOCKTHYIO
HCCIIEI0BATEIbCKYIO ACATEILHOCT
WHIVBHUIYaJILHO U B TPYTIIE.

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
MOSCHEHUSI TI0 XOJAy peIICHHs 3a/ad,
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

yMEHUs
YHHUBEPCAIIbHBIX

CYKIOEHHS C CYXICHHSIMH JIPyTHX
YYacTHUKOB JHajnora, OOHapyXHBaTh
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 ocobeHHOoCTeH
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 BHJIbI pabor,

JIOrOBapHBaThCs, 00CYkKAaTh IMPOLECC U
pe3ynbTar paboThl, 0000IIaTh MHEHUS

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

cBOOOIHO OIIEpUPOBATH MOHATHAMHU:
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 OIepUpoBaTh
TPUTOHOMETPUUYECKOE YpaBHEHHE, HPUMEHSTH
HeoOXoaumble  (GOPMYJBl  [UIT  PELICHHS
OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHX
ypaBHEHUI;

MOJIETIMPOBATh PEAJIbHBIE CHUTYallMH Ha SI3bIKE
areOphl, COCTABISATh BBIPAXKEHHS, YpaBHEHHUS,
HEpaBEHCTBA TI0 YCJIOBHIO 33J]aul, UCCIIEA0BAThH
MIOCTPOCHHBIE MOJENTH C HCHOJIb30BaHUEM
ammapara anreOpsl.

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

OCYIIECTBIISITH OTOOp KOpHEH TpH peIeHun
TPUTOHOMETPUYECKOTO YPaBHEHHUS;

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

HUHTEPIPETHPOBAThH

YHUCJIOBBIX
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 WI€HaMH KOMaHJIbl, OLIEHUBATh
KayecTBO CBOEr0 BKJIaJa B oOmMid
MPOAYKT o KpUTEPHSIM,
cOpMyITHPOBaHHBIM Y4aCTHHKaMU
B3aMMOJIEHCTBHSI.

MP 03. CdhopmupoBaHOCTD
PETYIATUBHBIX YHUBEPCAIBHBIX YUCOHBIX
JEHCTBUIA: CcaMOOpraHu3anus:
COCTaBJIATh IUIAH, AJITOPUTM PpEIICHU
3ajaud, 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  IIPOLECCOB,  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, HaNJAEHHBIX
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 "
HEPaBEHCTBA,  COAEpXKAallMEe  MOAYJIH |
rapamMeTpsl;

MIPUMEHSATH TPadUIECKUE METOMBI VIS PEIICHHS
YpaBHEHHHA M HEPABEHCTB, a TaKXe 3aJad C
napaMeTpamu;

MOJICJIMPOBATh peajlbHble CHUTYallMd Ha SI3bIKE
areOphl, COCTABIISATh BBIPAKEHHS, YpaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 33JIa4H,
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
¢yHKIMK, KoMImo3Wmms (YHKOHH, 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
HeudeTHbIe (PyHKIMH, TTeprogrdeckue QyHKINH,
MIPOMEXKYTKH MOHOTOHHOCTH ¢dyHKIHH,
MakCUMyMbl ¥ MHHUMYMBl  (DYHKIHH,
HauOoJblIee 1 HAaMMEHbIIee 3HaUeHNe (PYHKIIUH
Ha MPOMEXKYTKE;

CBOOO/IHO ONIEPHPOBATh TOHATUSIMU: CTETICHHAS
GyHKUMS ¢ HATYpaJbHBIM U LEJNbIM
MoKaszaresieM, rpaduk CTEeNeHHOW (YHKIHH C




HaTypalbHBIM W LEJNBIM IIOKa3aTeneM, rpaduk
KOpHS N-OH CTemeHW Kak (QYHKIHH OOpaTHOH
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 MpH
peIlIeHNH! 3a1a4d U3 IPYTUX Y4eOHBIX TPEeIMETOB
U peasbHOM JKU3HM, BBIpaXaTh (GOpMyIaMu
3aBUCHMOCTH MEX/y BEINYNHAMU;

CTPOUTH TpadUKH KOMIO3WIMK (QYHKIUH C
TIOMOIIBIO  3JIEMEHTapHOTO HCCIEIOBAHUA H
CBOMCTB KOMIO3HUIINHU JIBYX (DYHKITHIA;

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

OPUMEHATh (QYHKIMM U1 MOJAEIMPOBAHUS |
UCCIIEZIOBAHNUS PEaIbHBIX MPOLIECCOB.

ITP 04. Hayana MaTeMaTH4ecKOro aHaIn3a:

CBOOOTHO OIIEPHUPOBATH TTOHSATUSIMH:
apupMeTHIeCKast u reoMeTprYecKast
mporpeccus, OCCKOHEYHO yOBIBaromas

reoMeTpuuecKas IPOrpeccHsi, JMHEHHBIH W
9KCIIOHEHIIMAIBHBIN pOCT, (hopMylia CIO0XKHBIX
MIPOLIEHTOB, UMETH MPE/ICTABICHUE O KOHCTAHTE;
HCIIONIb30BaTh ~ NPOTPECCHH  JUISl  PEelICHHs
peabHbIX 33/1a4 IPUKIAJHOTO XapaKkTepa;

CBOOOTHO OTIepPHPOBATH MOHATHSIMH:
HIOCIIEJOBATEIBHOCTb, CIIOCO0BI 3a7aHusl
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TIOCIIEI0BATEILHOCTEH, MOHOTOHHBIE "
OTpaHWYEHHbIC TOCIIEI0BATEILHOCTH, TIOHNMATh
OCHOBBI 3aPO’K/ICHHSI MaTEMaTHYECKOTO aHaIn3a
KaK aHajin3a OECKOHEYHO MaJIbIX;

cBOOOHO OIIEpUPOBATH MOHATHSAMHU:
HeNpepbIBHbIE  (YHKIMM, TOYKH  pa3pblBa
rpaguka  (QYHKIMH, acHUMITOTHI  rpaduka
GbyHKIMY;

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

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

UCIIOJIb30BaTh T'€OMETPUUECKUN M (PU3UUECKUI
CMBICTI ITPOM3BOIHON JUTS peIIeHHs 3a/1a4.
HCTIONIB30BaTh ITPOU3BOAHYIO ISl HCCIIEIOBAHUS
(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,
HaXOJWTh  MEepBOOOpa3HbIE  3JIEMEHTapHBIX
(GYHKIMHA ¥ BBIYMCIATH MHTETpaI 1o Qopmyne
Herorona-JleiOnuria;

HaXOJUTh IUIOMIATN TUIOCKUX (PUIryp M 0OBEMBI
TEJl ¢ IOMOIIIBIO HHTETPaa;

UMETh MPEACTABICHHE O MAaTeMaTHYECKOM
MOJICIMPOBAHUM Ha TPUMEPE COCTABJICHHS
muddepeHINaTbHBIX YPaBHEHU;

peuiath NpHKIaJHbIC 3a7a4d, B TOM 4YHCIe
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COLMAITEHO-?KOHOMHYECKOTO W (HU3NIECKOTO
XapakTepa, CpEICTBaMH  MaTeMaTHIeCKOTO
aHalIm3a.

IIP 05. MHo>ecTBa U JIOTHKA:

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

anmapar AJIs OMUCAHUS PEAbHBIX MPOLECCOB 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 MaTEMaTHYECKUX PaCcCyKICHHIH;
ITP 07. IIpuMeHATh aKCHOMBI CTEPEOMETPUH U
CJICJICTBHUS u3 HHUX pu peneHnu
reOMETPUYECKHX 3a71ad;

OoOP 08. KiaccupummpoBaTh  B3aUMHOE
pacIiojo)keHHe MHpSAMBIX B NPOCTPAHCTBE,
IUIOCKOCTEl B TPOCTPAHCTBE, NPSMBIX H
TUIOCKOCTEH B TIPOCTPAHCTBE;

P 09. CobogHO oOmepupoBaTh 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. KnaccupunupoBaTb MHOTOTPaHHUKH,
BBEIOMpast OCHOBaHMS JUIA KiIacCH(MKAIINK;

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

P 13. BrinonaHsaTh napajuieNbHOE,
LIEHTPATEHOE u OpTOTOHAJIFHOE
MPOEKTHpOBaHWEe (UTYyp HA  IUIOCKOCTD,
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BEITIOJTHATE H300pakeHUsT 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 TEJl C IPUMEHEHNEM (hopMy;
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-KOMMYHHMKAI[HOHHBIC
CHCTEMBI TIPH PEUICHUH CTEPEOMETPHIECKUX
3ajay;

OP 19. Uszenekats, npeoOpa3oBEIBATE U
MHTEPIIPETHPOBATh nHpopmanuio 0
MPOCTPAHCTBEHHBIX I'€OMETPHUECKUX (urypax,
HpEeACTaBICHHYIO Ha YePTeXax U PUCYHKAX;

P 20. CoGongHO OmepupoBaTh HOHATHIMH,
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 W map) U OOBACHATH 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, TeOMETPUYECKUX Tel c
IpUMeHeHneM (HopMyIT;

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

P 26. BpuuciaTe COOTHOLIEHUS MEXKIY
IUIOMAAsIMA  TIOBEPXHOCTEH ®  oObeMamu
MOTOOHBIX TET;

P 27. M3o0paxarh wu3yyaeMmble QUIYPBI,
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 YEePTEeXKaX M PUCYHKAX;

IOP 29. CobOomHO OIEpPHPOBATH IOHITHEM
BEKTOp B IIPOCTPAHCTBE;

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

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

P 33. CBobGomHO omepupoBaTh IMOHSATHIMH,
CBSI3aHHBIMH C JBIJKEHHEM B HPOCTPAHCTBE,
3HATh CBOMCTBA JIBUXKEHUH;

P 34. BrinonHaTh N300paKeHHS
MHOTOTPAaHHHKOM ¥ TeJl BpalmICHUS TIpHU
apaJIEIIbHOM TepeHoce, LIEHTPaIbHOM

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

IIP 35. Ctpouth ceueHHss MHOTOTPAHHUKOB U
Tel BpallCHUS: CeYeHUs LUIMHApA
(mapamienbHO M MEPHEHAMKYISIPHO — OCH),
CeyeHus] KoHyca (IapajuielIbHOe OCHOBAHUIO U
MIPOXOAdIIee Yepe3 BepIINHY), CEUCHUS 11apa;
IIP 36. Hcnonp3oBaTb METOABI MOCTPOEHUS
CEUCHHUI: METOA CJIEI0B, METOA BHYTPEHHETO
MIPOCKTUPOBAHMS, METOJA TEpeHoca CeKyIleH
TUTOCKOCTH;

op  37. Jloka3piBaTb ~ I€OMETPUUECKUE
YTBEPXKIICHNUS;

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

ITP 39. IlpumeHATH MporpaMMHBIE CPEICTBA U
3JIEKTPOHHO-KOMMYHHKAIIHOHHBIE CUCTEMBI TIPH
PELIeHNH CTEPEOMETPHUUECKHX 3a/ay;

P 40. IlpumeHsATh NONYYECHHBIE 3HAHUS Ha
NIPaKTHKe: CpaBHMBATh, AaHAIM3UPOBATH M
OLICHMBATh peajbHbIE CUTYalllH, IPUMEHSITh
W3y4YeHHBIE IIOHATHS, TEOPEMBI, CBOWCTBAa B
mporecce IMOWCKAa peIIeHHs] MaTeMaTHYeCKH
copMyIMpOBaHHOW TPOOJIEMBI, MOJEINPOBATH
peasibHBIE CHUTyallUM Ha S3BIKE T'€OMETPHH,
UCCIIeIOBaTh  IIOCTPOCHHBIE ~ MOJENH  C
UCTIOJIB30BAaHHEM TI'€OMETPHUUECKUX IOHATHUH |
TeopeMm, anmapara anreopsl, pemartb
MIPAKTUYECKHE 3ajauu, CBSI3aHHbIE c
HaX0>KJEHUEM I€OMETPUYECKUX BEIUYNH;

IIP 41. NmeTs 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

Buj yueOHoi1 padoThI

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 340
BT. 4.:

1. OcHoBHOe cojep:kaHue 303
BT. 4.:

TEOPETHUUECKOE 00yUueHue 212
MIPaKTUYECKHE 3aHATHS 91
2. IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHMIE 31
(conepixaHue MPUKJIATHOTO MOIYJIs1)

BT. 4.:

TeopeTudeckoe o0ydeHue 12
MPAKTUYECKHUE 3aHITUS 19

[TpomexyTouHas arrectanus B popMe IK3aMeHa 6
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2.2. TemaTnueckuii IVIaH U CO/iep:KaHNe Y4eOHOH AU CHMIINHBI

HaumeHoBaHue Conep:xkanue y4yeOHOro Mmarepuasa (0OCHOBHOE U O0bem yacon
pa3/iesioB U TeM npogeccnoHaIbHO-OPHEHTHPOBAHHOE), MPpaKTHUYeckHe 3aHATHS | Bceero | [lpaktu | Ilpodeccuona | ®opmupy
YECKUE JIBHO- eMble
3aHSATUSL | OPUEHTHUPOBAH | KOMIIETEH
HOE 107071
coJiep)KaHue
1 2 3 4 B 6
Pa3jen 1. [ToBTOopeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 24 12 8
Tema 1.1 Coaep:kaHue y4e0HOro MaTepuaa 2 0 0
Hean 7 3apa4M | ba3oBble 3HaHUS U YMEHUS 110 MaTeMaTHKE B podeccnoHanbHO U B 2
MaTeMaTHKHU NPH | TTOBCETHEBHOM I€ATEIILHOCTH.
OCBOCHUM
CHEeNNAJTbHOCTH
Tema 1.2 Coaep:xxanue yueOHOro MaTepuaJia 4 2 2 OK 01
Yucia M BBIYMCACHMS. | /leiicmeus HAO  NONOHCUMENbHBIMU U OMPULANIETbHBIMU 2 1 OK 02’
Boipakenus M | yucnamu, O0O0bIKHOBEHHBIMU U O0CAMUUHBIMU  OPOOAMU 6 OK 03’
npeodpa3oBaHus npogheccuonanvroil deamenvHocmu oyxzaimepa OK 0 4’
[MpakTuyeckoe 3ansitue Nel 2 2 1 OK 05’
Pacyer 3KOHOMHMYECKHX MOKAa3aTesed ¢ NMPUMEHeHHeM Apodei, OK 06’
YPaBHEHHI, HEPABEHCTB U OCHOBHBIX JIeHICTBUIT apru(MeTHKH U OK 07’
aJreopsl ’
K 1.2,
Tema 1.3. Coaep:xxanue yueOHOro MaTepuaJia 4 2 2 K 1.3
I'eomerpus Ha | Buoot nnockux ¢uzyp u ux naowadv, nNpUMeEHeHue 2 1 o
IJIOCKOCTH npogeccuonanvroul desamenvHocmu_oyxzanmepa
IIpakTHyeckoe 3ansiTue Ne2 2 2 1
Haxo:xknenue miaomageil 3eMeJbHBIX YYACTKOB U NOMEIICHUM,
HAXOJASIIUXCA B COOCTBEHHOCTH IKOHOMHUYECKOro cy0ObekTa, B
HeJIsIX HAJI10ro00/105keHHs, B LeJIAX COCTABJIEeHHUs CMeThl 3aTpaT
HA PEMOHT.
Tema 1.4 Conep:xaHue yueOHOro Marepuaa 4 2 2
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IIpouenTHbIC Ilpocmuvle npouenmol, pazuvie cnocoobl uUX GLIYUCTEHUS. 2
BbIYUCJIEHUS Cnootcnole npouyenmsl u UX npUMeHenue 6 npogheccuonanbHOl

oeamenvHocmu_0yxzanmepa

[IpakTHyeckoe 3aHsATHEN?3 2 2

Pacuér »>xoHOMHYECKMX MOKa3aTejedl, BBIPA’)KEHHBIX B

NpPOLIEHTAX.
Tema 1.5 Coaeprxanue yueOHOro MaTepuaJa 4 2
YpaBHeHus H | Jluneitnvlie, Keéaopamuvle, OpOOHO-TUHEIIHbIEe YPDABHEHUA U 2
HepaBeHCTBAa HepageHcmeéa U UX HNPUMEHEHUEe 6 npocgpeccuonanvnoi

deamenpHocmu _oyxzanmepa

IIpakTuyeckoe 3ansaTHe Ned PemeHue 3KOHOMHUYECKHX 3a1a4 2 2

Ipy TOMOIIM CHCTeM JIMHEHHbIX YpaBHeHHMil M CHCTEM

HEPABEHCTB.
Tema 1.6 Coaep:xaHue yueOHOro MaTepuaJia 4 2
Cucrembl ypaBHeHudl M | CriocoObl pelieHHs CHCTeM JMHEHHBIX ypaBHeHUH. [loHsTHS: 2
HEPaBeHCTB Matpuua 2x2 u 3x3, onpenenurens matpuiibl. Meton 'aycca.

IIpakTnyeckoe 3ansaTue NeS CucreMsbl THHEHHBIX YPABHEHHUI 1 2 2

HEpPABEHCTB.
BxoaHOM KOHTPOJIb Coaepxanue y4eOHOro MaTepuaia 2 2

IIpakTnueckoe 3ansitue Ne6 BoinosiHeHHe KOHTPOJILHOM paGoThI 2 2

«BbrunciieHusi 1 npeodpa3oBaHuA»
Pa3nes 2 IlpsiMble M JIOCKOCTH B POCTPAHCTBE 18 6 OK 01
Tema 2.1. Conep:xaHue yueOHOro MaTepuaJia 2 0 OK 02’
OcHoBHBIC nousaTus | [Ipenmer crepeomerpun. OCHOBHbIE TMOHATHS (TOYKa, HpsAMasd, 2 OK 03’
cTepeoMeTPHH. MJIOCKOCTh, TPOCTPAaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPUH. OK 0 4’
Pacnonoxxenne npsameix u | [lepecekaronuecsi, nmapajuieibHble M CKPEUIMBAIOIINECS TPSMBIE. OK 05’
IJIOCKOCTEMN [IpuzHak u CBOMCTBO CKpemMBaromuxcs MNpsAMbIX. OCHOBHBIE OK 0 6’

IPOCTPAHCTBEHHBIE (PUTYPBIL. ’

OK 07,

Tema 2.2. Coaepxanue yueOHOro MaTepuaJia 4 0 K 1.2
IMapajienbHOCTH [TapanneneHble npsiMas W IulockocTb. Ompenenenue. [lpusHak. 4 TIK 1'.3"’

NpAMBIX, MNpPAMOA H
IJIOCKOCTH, IJIOCKOCTEMR

CroiictBa (c mokasarenbcTBoM). [lapamienbHble  TIIOCKOCTH.
Omnpenenenue. [Ipusnak. CoiictBa (¢ nokazarensctBoM). TeTpasap
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u ero iemeHThl. Ilapannenenunen u ero 3nementbl. CBolicTBa
IIPOTHBOIOJOXKHBIX TpaHed M JAuaroHajgeil napaienenunena.
ITocTpoenue ceuenuid. Pemenue 3anay.

Tema 2.3. Coaep:xkaHue y4eOHOIro MaTepuaJia 6 2
IlepnieH UKy IAPHOCTH [lepnenqukynsapHsie IpsIMBIE. [TapamiensHbie HpsIMBIE, 4
NPAMBIX, IPAMOH U NEePIEHAUKYJIApHbIE K IUIOCKOCTH. IIpu3HaK neprneHauKyyIspHOCTH
IUIOCKOCTH, IVIOCKOCTeH | IpsiIMOM M TulocKocTH.  JlokazarenscTBo. Ilepnenaukynsp u
HaKJIOHHas. [leprienauKynspHbIe IUIOCKOCTH. IIpu3nak
NePHeHIMKYJIAPHOCTH II0CKOCTel. Jl0Ka3aTenbCTBO.
PaccTosiHus B IPOCTPaHCTBE
IIpakTuyeckoe  3amsaTue  Ne7  Pemenme  3agauy = 1o 2 2
NepNeHIUKY/JISIPHOCTH NPSIMBIX M IVIOCKOCTeil
Tema 2.4. Coaep:xaHue yueOHOro MaTepuaJia 2 0
Teopema 0 Tpex | Teopema o Tpex nepneHAuKyisipax. JlokazarenbcTBo. Yrom Mexay 2
nepneHAuKyJIsipax IPSIMOM U INIOCKOCTBI0. YTOJI MEX/y INIOCKOCTSIMU.
Tema 2.5. Coaep:xaHue y4eOHOro MaTepuaJia 4 4
IHapannenabHele, IIpakTtuyeckoe 3ansaTue Ne8§ Pacuer u  rpajuueckoe 2 2
NepneHInuKyJIgpHbIe, n3odpaxxeHue TOYKH 0e3y0BbITOYHOCTH OpraHu3alMu.
CKpelBaIHecs ITocTpoeHue 0101KEeTHHIX JHHHUI M KPUBBIX Oe3pa3auuns
npsimbie.  Ilpsimble  u | IlpakTuyeckoe 3ausTie Ne9 Boino/iHeHHe KOHTPOJIBHO# PaGoThI 2 2
TJIOCKOCTH B | «[IpsiMble H IIVIOCKOCTH B POCTPAHCTBE»
npocrpancrsee. Pemenne
3ama4.
Pa3nen 3. KoopauHaTsbl 4 BEKTOPBI 12 4 OK 01,
Tema 3.1 Coaepxanue y4eOHOro MaTepuaia 4 0 OK 02,
JexapToBbl JlexapToBBl KOOpAMHATHI B NpocTpaHcTBe. lIpocrelimue 3amaun B 4 OK 03,
KOOPAMHATHI B KoopauHaTax. PaccrosiHMe Mexay ABYMsS TOYKaMH, KOOPAWHATBHI OK 04,
IPOCTPAHCTBE. cepennHbl OTpe3ka. PaccrosiHMe Mexay [ABYyMS TOYKAMH. OK 05,
Koopaunatel cepeuHbl 0Tpe3Ka OK 06,
Tema 3.2 Coaep:xaHue yueOHOIro MaTepuaJia 4 2 OK 07,
BexTopsl B | Bextopsl B mpocTtpaHcTBe. CII0O)KEHHE M BBIUUTAHHE BEKTOPOB. 2 IK 1.2.,
NPOCTPAHCTBE. VMHOXeHHe BekTopa Ha uuciao. KomrmiaHapHble  BEKTODBL IIK 1.3.
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YroJ Mex1y BeKTOpaMu.
CkagasipHoe
Npou3Be/ieHHe BEKTOPOB

CkansipHO€ NpOU3BEIAECHNE BEKTOPOB. PaznokeHue BeKTopa o Tpem
HEKOMIUTaHapHBIM BekTopaMm. KoopauHaThl BeKTOpa, CKalsipHOE
MPOU3BE/ICHUE BEKTOPOB B KOOpAMHATAaX, Yyrojl MEXIYy BEKTOpamu,
YToJI MEXIY MPSMOM M IIOCKOCTBIO, YroJl MEXKIY IIOCKOCTSIMH.
YpaBHeHUE MII0CKOCTH. [ 'eOMeTprUeCKU CMBICI ONpeIeTuTeNs 2x2

[IpakTuyeckoe 3ansitue Ne 10 BexkTopHoe mnpeacrabiieHHne 2 2

IKOHOMHYECKHX ToKa3aTeseil opranu3anun. KosmyecTrBeHHbIe

pacyeThbl IKOHOMUYECKHUX MOKa3aTesIeill B cHCTeMe KOOPAMHAT.
Tema 3.3 Coaep:xaHue yueOHOro MaTepuaJia 4 2
Koopaunarel U | /lekapToBbI KOOPIMHATHI B IPOCTPAHCTBE. BEKTOPHI B MPOCTPaHCTBE.
BEKTOPBI. Pemenne | CioxeHue U BbIUUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha YHCIIO.
3aja4 Kommnanapusie BekTophl. CkaJsipHOE MPOU3BEIEHUE BEKTOPOB.

PaznoxxeHne BekTOpa IO TpPEM HEKOMILJIAaHAPHBIM BEKTOPAM.

[Ipocreiimme 3amaun B KoopauHatax. KoopaumHaTtel BeKTOpa, 2

paccTosiHue MeEXJy TOYKaMHu, KOOpPAMHATHI CEpeAMHbl OTpe3Ka,

CKaJSIPHOE TPOU3BE/IEHHE BEKTOPOB B KOOPAMHATAX, YIOJd MEXKIY

BEKTOpPaMH, YOl MEXIy NpSAMON U IUIOCKOCTBIO, YIOJl MEXAY

IIJIOCKOCTSIMU

IIpakTuyeckoe 3aHsaTHe Nell BpinmosiHeHHe KOHTPOJIBLHOM 2 2

padoTel «KoopanHATBI H BEKTOPBI»
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIuU 36 8
Tema 4.1 Conep:kaHue yue0HOro MaTepuaa 2 0
Tpuronomerpunueckune Pagnannas mepa yria. [IoBOpoT TOUKM BOKpYT Hayajla KOOpAMHAT. OK 01
pynkuuu Omnpenenenue cUHyca, KOCHHYca, TaHT€HCAa W KOTAHreHca. 3HAKH OK 02’
NPOM3BOJIBLHOIO  yIJIa, | CHHYCa, KOCHHYCAa, TaHI€HCa M KOTAaHI€HCAa II0 YETBEPTSM. 2 OK 03’
yucaa. Pagumannas M | 3aBUCUMOCTh MEXIy CHHYCOM, KOCHHYCOM, TaHT'€HCOM U OK 0 4’
rpajgycHasi Mmepa yrJia KOTaHI'€HCOM OJJHOTO U TOrO XK€ yria OK 0 5’
Tema 4.2 Coaep:kaHue y4e0HOro MaTepuaa 2 0 OK 0 6,
OcHoBHBIC Tpuronomerpuueckue Ttoxnaectsa. CHHyC, KOCHMHYC, TaHTE€HC U 2 OK 07’
TPUTOHOMETPUYeCKHe KOTaHT'€HC YTJIOB O U - o.. DOpMyIIbl IPUBEICHUS
TOKAECTBA.
DopMyJibl IPUBEICHUS

Conep:xanue yueOHOro MaTepuaJia 4 0
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Tema 4.3 CymMma 1 pazHocTh cunycoB. CyMMa U pa3HOCTh KOCUHYCOB. CHUHYC

Cunyc, KOCHUHYC, | U KOCHHYC JBOHHOro yrua. @OopMynbl IOJOBHHHOIO YIJIA. 4

TaHTeHC CYMMBI u | [IpeoOpa3oBanuss CyMMBl TPUTOHOMETPHYECKUX (YHKIMHA B

Pa3HOCTH ABYX YIJIOB IIPOM3BEICHNE W  IPOU3BEIEHUS B  CyMMy. DBsIpaxkeHue

Cunyc " KOCHHYC | TPUTOHOMETPUYECKUX (DYHKIMI dYepe3 TaHTEeHC IOJIOBUHHOTO

JBOIHOT0 yrJia. | apryMeHra. IIpeoOpa3oBanus MPOCTeHIMNX

®opMyJibl MOJTOBHHHOIO | TPHTOHOMETPHYECKHX BbIpaKeHU

yriaa

Tema 4.4 Coaep:xaHue yueOHOro MaTepuaJia 2

DyHKIMH, UX cBOMcTBa. | OOMacTh OnpeeeHus U MHOKECTBO 3HAaUeHUN (yHKIHI. YETHOCTS,

Cnoco0bl 3aJlaHusl | HEYETHOCTD, NEPUOIMYHOCTh PyHKIMHA. CriocoOBI 3aJaHUs (PYHKLIMHA 2

byukumii

Tema 4.5 Coaep:xaHue y4eOHOro MaTepuaJia 4

Tpuronomerpuuyeckue Obnactb ornpezaeneHus u MHO3KECTBO 3HAYEHUN 4

(yHKIMHU, HX CBOIICTBA M | TPUTOHOMETPHYECKUX  (yHKIMHA.  YETHOCTb,  HEYETHOCTD,

rpagpuxku NEePUOANYHOCTh TPUTrOHOMeTpUYeckux GyHkumi. CpoiicTBa M
rpaduku QYHKIMA Yy =CcOos X, y=sin X, y =tg X, y = ctg X.

Tema 4.6 Coaepxanue y4eOHOro MaTepuaa 4

IIpeoOpazoBanue Cxartue u pacTshkeHHue rpa kOB TPUTOHOMETPUYECKHX (YHKLUH. 2

rpaguxos IIpakTnueckoe 3ansitue Nel2. IlpeoOpa3zoBanue rpaduKoB 2

TPUTOHOMETPUYECKUX TPUTOHOMETPHUECKUX (PYHKIIUN

byHKumin

Tema 4.7 Coaepxanue y4eOHOro MaTepuaia 2

Onucanue IIpakTnueckoe 3ansitue Nel3. Hcnonb3oBaHue  CBOKWCTB 2

NPOU3BOICTBEHHBIX TPUTOHOMETPUUYECKUX (QYHKLIUH.

NPOLECCOB € IMOMOLIbLIO

rpagpukoB GyHKUMH

Tema 4.8 Conep:kanue y4eOHOIro MaTepuaJa 2

OoparHble OO6patHble TpuroHoMeTpuueckue GyHkiuu. Mx cBoiicTa u rpaduku 2

TPUTOHOMETPHYECKHE
byHkuun
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Tema 4.9 Copep:xaHue yueOHOI0 MaTepuaja 6 2 0
Tpuronomerpuuyeckue VYpaBHeHHE cOs X = a. YpaBHEHUE sin X = a. YpaBHEHHeE tg X = a, ctg
YPaBHEHHS U X = a. PemeHue TPUIOHOMETPUYECKHX YPABHEHHMH OCHOBHBIX 4
HEPaBEHCTBA THIIOB: IPOCTENIIINE TPUTOHOMETPUUECKUE YPAaBHEHMSI, CBOSILIUECS
K KBaJpaTHBbIM, pELIAEMbIE pa3JIOKEHUEM Ha MHOXKUTEIH,
OJTHOPOJIHBIE.
[Ipocreiire TPUrOHOMETPUYECKHE HEPABEHCTBA
IIpakTuyeckoe 3anaTne Nel4 PemieHne TPUrOHOMETPHYECKHX 2 2
YPaBHEHHIl 1 HEPABEHCTB
Tema 4.10 Coaep:xxanue yueOHOro MaTepuaJia 2 0 0
Cucrembl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUN 2
TPUTOHOMETPHYECKUX
YpPaBHEeHHUi
Tema 4.11 Coaep:xxanue yueOHOro MaTepuaJia 6 2 0
OcHoBBI IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxkeHUH. Pemenue 4 2
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPABHEHHMII 1 HEPABEHCTB B TOM 4YHCJIe €
Tpuronomerpuyeckue HCI0J1b30BAHHEM CBOMCTB (DYHKLMH.
GyHkoum. Pemenne | [Ipakruyeckoe 3aHaTHe Nel5 BbINOJHEHHE KOHTPOJIbHOM 2 2
3aaav padoThI mno TeMeE «OcHOBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue QyHKIUMN».
Pa3nes S. KomniiekcHble ynciia 10 2 1
Tema 5.1 Coaep:xaHue yueOHOro MaTepuaa 4 0 0
KommiexkcHble yucia ITonsTre kommekcHOro yncia. ConpsykeHHbIe KOMIIJIEKCHBIE YUCIIA, 4 OK 01,
MOAYJb M AapryMEeHT KOMIUIEKCHOro uyucia. Popma 3amucu OK 02,
KOMIUIEKCHOTO 4YHcia (reoMeTpuyeckas, TPUTOHOMETpHUEcKas, OK 03,
anreOpandeckas). ApudpmMerudyeckue AelCTBHSA ¢ KOMILIEKCHBIMH OK 04,
YHCIAMH OK 05,
Tema 5.2 Conepskanne y4eGHOro MaTepuaia 6 2 1 OK 06,
Ipumenenue BbinoJHeHHe PacyeToB ¢ NOMOIIbI) KOMILIEKCHBIX YHCel. 4 1 OK 07,
KOMILIEKCHBIX YHuceJ [Ipumeps! UCII0Ib30BaHMSI KOMITJIEKCHBIX YHCET IIK 1.2,
IIpuMeHeHMe KOMILIEKCHBIX YK e B IKOHOMHUKeE 1K 1.3.
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IIpakTnyeckoe 3ansitue Nel6 BbINOJHEHHME KOHTPOJIbHOM 2 2

padothl o Teme «KoMIuiekCHbIE YHCIa)
Pa3nes 6. [Ipon3BoaHas pyHKIMH, ee IPHMEHEHHE 42 10 4
Tema 6.1 Coaep:xkaHue y4eOHOro MaTepuaJa 4 0 0
IlonsiTne mnpomsBoaHoi. | OnpenenieHUe YHUCIOBOM TOCIENOBATEIBHOCTH U CIIOCOOBI €€
@®opmyJbl M npaBuia | 3aganus. CBONMCTBA YMCIIOBBIX MoOcaeAoBaTeibHOCTeNH. OnpeneneHue 4
au¢depeHpoOBaHUSA npenena 110CJIEI0BATEIbHOCTH. Boruncnenue IIPEJIEIOB

nocnegoBarenbHocTel. [lpenen QyHkuumu Ha OECKOHEUYHOCTH.

IIpenen  ¢ynkumm B Touke. [Ilpupamienue aprymeHTa.

Ilpupamenne ¢ynkouu. 3agayv, NPUBOASIIME K IOHATHIO

npou3BoaHoii. OnpeneracHue MPOU3BOAHON. AJTOPUTM OTHICKAHHS

MPOU3BOIHOMN
Tema 6.2 Coaep:xaHue yueOHOro MaTepuaJia 4 2 0 OK 01,
IIpoussoannsie  cymmbl, | Dopmysl nuddepenunpoanust. [IpaBuna quddepeHnmpoBanus 2 OK 02,
Pa3sHOCTH NpousBeAeHus, | [IpakTuyeckoe 3ansaTue Nel7 BblumcieHue NPOM3BOJAHOM IO 2 2 OK 03,
4aCTHOIO ¢dopmyaam audgepeHpoBaHU OK 04,
Tema 6.3 Coaepxanue y4eOHOIro MaTepuaa 4 2 0 OK 05,
IIpousBoanbie Omnpenenenue CIIOKHOM byHKIIIH. [TpouzBoaHas 2 OK 06,
TPUTOHOMETPHYECKHX TPUTOHOMETPUUYECKUX (YHKLUH. OK 07,
¢ynkumii. Ilpoussoanas | [Ipakruyeckoe 3ansTue Nel8 BblumciieHHe NPOU3BOAHON 5 5 IK 1.2,,
CJIOKHOM (PYHKUMHU CJIOJKHOM (pyHKIIH IIK 1.3.
Tema 6.4 Conep:xaHue yueOHOro MaTepuaJia 4 0 0
IonsTue [lonsitTue HempepbiBHOW  (yHKuuu. CBoicTBa  HENMpepbIBHON 2
0 HeNpepbIBHOCTH GbyHKIIH. Cas3p MEXIy HENPEPHIBHOCTHIO u
bynxuun. T depeHIUPyEMOCTbI0 (DYHKLIMU B TOYKE. AJTOPUTM pELIECHUs
Metoa unTepBaion HEPABEHCTB METO/IOM MHTEPBAJIOB

I'eomeTpuyecknii CMbICI NPOM3BOAHOM (PYHKIHUM — YIIOBOU

KO3 PHUIUEHT 2

KacaTelbHOH K rpaduKky PyHKIINHU B TOUKE. Y paBHEHHUE KacaTeIbHON

K Tpaduky QyHKIUH. AJNTOPUTM COCTABJICHHUS ypaBHEHUS

KacarenbHOU K rpaduky dyaknuu y=f(x)
Tema 6.5 Coaeprxkanue yueOHOro MaTepuaa 4 2 2
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duznveckui CcMBICT | Dusuueckuil (MexaHuvyecKuii) CMulCilt RPOU3B00HOU — MCHOBEHH A
MPOU3BOJIHOMI B | cKopocmb 6 momenm epemenu t: v =3S'(1).
npo¢eccuoOHATbHBIX Ilpumenenue npou3zeo0HoIll 8 NPOPeccUOHANbHOU OeAmeTbHOCHU 2
3ajavax oyxzanmepa
IIpakTnueckoe 3anaTue Nel9 Omnpenesienne mnpeaeabHbIX H
MAKCHMAIbHBIX JKOHOMHYECKHX BeJHMYHH MNpPH TOMOIIH 2
MPOU3BOAHOM
Tema 6.6 Coaep:xxanue yueOHOro MaTepuaJia 4
MOHOTOHHOCTD Bo3zpacTtanue u yObiBaHME (PYHKIIMH, COOTBETCTBUE BO3pACTaHUS U
pynkumun. Toukm | yOwpiBaHus QyHKIMH 3HaKy Ipou3BofHOU. [loHsATHE mpon3BOAHOMN 4
IKCTpeMyMa BBICIIETO TIOpAJIKA, COOTBETCTBHME 3HAaKa BTOPOH MPOU3BOJIHOMN
BBIYKJIOCTH (BOTHYTOCTH) (YHKUIMHM Ha OTpe3ke. 3ajgaud Ha
MaKCUMyM ¥ MHUHUMYyM. [loHSITHE acCHUMITOTHI, CIOCOOBI WX
ornpezeneHusl. AJIrOPUTM HUCCIeJ0BAHNS (PYHKIMU U MOCTPOEHUS
ee rpajpuka ¢ MNOMOIIbIO NPOM3BOAHOM. [[poOHO-IHMHEHAs
byHKIUSA
Tema 6.7 Conep:xaHue yueOHOro MaTepuaJia 4
HUccnenoBanue pynkumii | Uccienopanue (GYHKOMH HA MOHOTOHHOCTH U ITOCTPOCHHE 4
U NOCTPOeHHe rpadpuKoB | rpadukos.
Tema 6.8 Hauotoabuee u | Cogep:kanue yaeOHOro MaTepuaja 4
HauMeHbIIee 3HaveHHMs | HaxoxneHue HauOONbIIET0 W HAUMEHBIIETO 3HAYeHUH (QyHKIUH,
pynkuuu nocTrpoeHue rpapukoB MHOTOYIEHOB C HCHOJIb30BAHHEM 4
anmnapara MaTeMaTH4ecKoro aHajau3a
Tema 6.9 Conep:xaHue yueOHOro MaTepuaJia 6
Haxoxxaenue Haunmenbuiee n Han0oJib1Iee 3HaYeHNEe (PYHKIIMM HA OTpPe3Ke 4
ONTUMAJIBHOI'O IIpakTnueckoe  3anaTue Ne20  Pacyer  onTHMAaJBHBIX 2
pe3yJibTaTa ¢ MOMOMIBIO | HYKOHOMHUUYECKHX [OKa3aTejJeil Mpu  MOMOIIN  T[POU3BOIHOM:
NPOM3BOIHOM B | NPOU3BOAUTEIbHOCTH TPY/AA, IIeHbI H 00beMa MPOAYKIHH.
NMPaKTHYECKHUX 32/1a4axX
Tema 6.10 Coaep:xaHue yueOHOro MaTepuaJa 4
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IIpousBoaHasi GpyHKUMM,

@opmynel  u  mpaBwia guddepennupoBanusi.  VccnemnoBaHue

ee npuMeHeHue. | QyHKIMHA ¢ nmomoulbio npous3BogHON. Hanbosnbliee 1 HaumeHblee 2
Pemenne 3agau 3Ha4YeHUs1 QYHKIUU

IIpakTuyeckoe 3anHsiTue Ne21 BbinoJiHeHHe KOHTPOJIbHAS pabOThHI 2 2

no teme «IIpon3BoaHast GyHKIMH, ee IPUMEHEHHEe)
Pa3nen 7. MHOrorpaHHUKHY M TeJIa BpalieHUs 44 6 0
Tema 7.1 Copep:xaHue yueOHOI0 MaTepuaja 2 0 0
Bepmunsl, pedpa, rpanu | [lorstue MHOrOrpaHHUKa. Ero ameMeHTHI: BEpIIUMHBI, pedpa, TpaHu.
MHOTOTPAaHHUKA Jnaronanps. Cedyenue. BeImykible 1 HEBBITYKJIbIE MHOTOTPaHHUKH 2
Tema 7.2 Coaep:kaHue y4e0HOro MaTepuaa 2 0 0
Ipusma, ee | [lonstue mpusmel. Ee ocHoBanuss u OokoBble TpaHu. Beicota
cocTaBjsonue, npusMmsl. [IpsMas u HakinoHHas npusMma. [IpaBunbHas npusma. Ee 2
ceyenue. Ilpsamasa W | ceueHue
NpaBUJIbHAsSI IPU3MbI
Tema 7.3 Coaep:xxanue yueOHOro MaTepuaJia 2 0 0 OK 01,
MMapannenenunen, kyo. | [lapamienenumnen, cBOHCTBa NPSMOYTOJBHOTO TTapauIeIIeTHIICAa, 2 OK 02,
Ceuenne Ky0a, | ky0. Ceuenue kyOa, napasienenumnesia OK 03,
napaJjuiejenumnena OK 04,
Tema 7.4 Coaeprxanue y4eOHOIro MaTepuaa 2 0 0 OK 05,
IMupamunaa, ee | [lupamuaa u ee smementol. CedeHwe mnupamuabl. [IpaBuibHasS OK 06,
cocTaBJIsAOLINE, nupampza. Y cedeHHas mupamuia 2 OK 07,
cevyeHmue. IIpaBunbHas K 1.2.,
ApaMuza. Yceuennas IIK 1.3.
nupammia
Tema 7.5 Coaepxanue y4eOHOro MaTepuaia 2 0 0
bokoBass u  mouanag | [Inomans 60K0BOW U MOJHON MOBEPXHOCTU MPU3MBI, MTUPAMUIBI 2
MOBEPXHOCTh  NPHU3MBI,
MHPaAMHJIbI
Tema 7.6 Coaeprxanue yueOHOro MaTepuaJa 4 0 0
Cummerpusi B KyOe, | CHMMeTpUSI OTHOCHTEJIbHO TOYKH, NPSIMOi, IJIOCKOCTH.
napaJuielienuiese, Cummerpus B KyOe, napaijienenuneae, npusme, mupamuie 4

npusMe, NUpamMujie
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Tema 7.7 Coaeprxanue yueOHOro MaTepuaJa 4
IIpumepsr cumMmerpuii B | CuMMeTpusl B IPUPOJIE, ApXUTEKTYpe, TEXHUKE, B OBITY 2
npodeccuu

IIpakTnueckoe 3ansitue Ne22 PenieHune reoMeTpuyeckux 3ajad Ha 2

HaX0XKJCHHE CUMMETPUHU
Tema 7.8 Coaeprxanue yueOHOIro MaTepuaJa 2
IIpaBuibHbIE [lonsiTe npaBWIBHOTO MHOrorpaHHuka. CBoOMCTBa IPAaBHJIBHBIX 2
MHOTOTPAHHUKH, HUX | MHOTOTPAaHHUKOB
CBONCTBA
Tema 7.9 Coaep:xxanue yueOHOIro MaTepHuaJia 2
Huaunap, ero | lHlunuuap u ero snementsl. CedeHMe HWIMHIpa (NapajuleIbHOE
COCTaBJIAIOLIIME. OCHOBaHUIO U ocu). Pa3zBepTka muimHapa 2
CeueHue HUWIHHAPA
Tema 7.10 Coaep:xanue yueOHOIro MaTepuaJia 4
Konyc, ero | Konyc u ero osnementsl. CedeHue KoOHyca (mapaJuiesibHOe 4
COCTABJISAIOLLHE. OCHOBAHMI0O M TNpOXoJsiliee Yepe3 BepLIMHY), KOHHYECKHE
CeueHnne KoHyca ceyeHnms. Pa3BepTka koHyca
Tema 7.11 Coaeprxanue y4eOHOro MaTepuaa 2
YceyeHHBbIN KOHYC. | YceueHHbli KkoHyc. Ero oOpasyioomas u Bbicota. CeueHue 2
Ceuenne YCE4YeHHOI0 | yCEYEeHHOI0 KOHyca
KOHYCa
Tema 7.12 Coaeprxanue y4eOHOIro MaTepuaa 2
IMap wu cdepa, wux |llap u chepa. Bzaumuoe pacnonoxxenue chepbl H TMIOCKOCTH. 2
CeYCHMS Ceuenue mapa, chepsl
Tema 7.13 Conep:xaHue yueOHOro MaTepuaJia 2
ITonsatue 00 oObeme | [Torstne 00 oOvemMe Tema. OObeM Kyda W TPSIMOYTOJIBLHOTO 2
TeJja. Otnomenue | napamenenunena. OO0beM npu3Mbl M muiauHApa. OTHOIIEHHE
00beMOB MMOJOOHBIX TeI | 00BEMOB TOOOHBIX TeJ. [ €OMETPUIESCKHII CMBICI ONPEACTUTEIIS 3-

ro nopsiaka
Tema 7.14 Copep:kaHue y4eOHOTr0 MaTepuaJa 2
O0bembr u  miaomaau | O0beMbl nHUpamMuabl U KoHyca. OObem 1mapa. Ilnomanu 2

MOBEPXHOCTEN Tel

ITOBEPXHOCTEH TN
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Tema 7.15 Coaeprxanue yueOHOIro MaTepuaJa 2 0

KomOunamun KomOunanum reoMeTpruieckux el 2

MHOTOTPAHHMKOB W Tell

BpallleHusl

Tema 7.16 Coaeprxanue yueOHOIro MaTepuaJa 4 2

I'eomeTpuueckne Vcnonb30BaHre KOMOMHALMKA MHOTOTPAHHUKOB U TEJ BpaIlICHUS 2

KOMOHHAIIMH Ha | [IpakTuyeckoe 3ansaTue Ne23 Icnonb3oBaHHEe KOMOWHAIIMN 2 2

NpaKTHKe MHOTOTPAaHHUKOB U TEJ BpaICHH

Tema 7.17 Coaep:xaHue yueOHOro MaTepuaJia 4 2

Pemenne 3aga4. | OObeMbl ¥ IJIOMIAAM TOBEPXHOCTH MHOTOTPAHHUKOB W  Tell

MHOrorpaHHMKH U TeJa | BpalleHUs 2

BpaleHus IIpakTnueckoe 3ansaTHe Ne24 BrplnmosHeHMe  KOHTPOJIbHOM 2 2
padoThl N0 TeMe «KMHOrOrpaHHUKH M TeJIa BPalleHHsD»

Pa3nen 8. IlepBooOpa3nasi pyHkIuN, ee NPUMEHEHHE 20 4

Tema 8.1 Coaep:xxanue yueOHOIro MaTepHuaJia 4 0

IlepBooOpa3znas 3amaya O BOCCTAHOBJICHUU 3aKOHA JBUXKEHHUS TI0 HW3BECTHOM

pynkuun. IIpaBuiaa | ckopoctu. Ilonsatie uHTerpupoBanus. O3HaAKOMJIEHHE C MOHSATHEM

HAXO0KICHUSA MHTErpana u nepoodpasHoit st pynkuuu y=f(x). Pemenne 3axau OK 01

NepBo00pa3HbIX HAa CBA3b IEPBOOOPa3HOM M ee NPOM3BOAHON, BBIYHMCICHHE 4 OK 02’
nepBoodpa3Hoii ajas aanHo (ynkuum. Tabmuma dopmyn s OK 03’
HaXOXJCHUS MepBooOpa3HbIX. VI3ydeHue mpaBuia BBIYUCICHHS OK 0 4’
nepBooOpazHo OK 0 5’

Tema 8.2 Coaepxanue y4eOHOro MaTepuaa 4 0 OK 0 6’

IMnomans . 3amaun, NpUBOAALIME K TMOHATHIO OINpPENENIEHHOI0 MHTerpaiga — o OK 07:

KPHMBOJIMHEIHOI BBIYUCIICHUH TUTOIAA KPUBOJIMHEWHOW Tpareun, O epeMeIeHIH MK 1.2,

Tpamneuum. ®opmyJia | Touku. [lonsitue onpenenénHoro nurerpana. I'eomerpuueckuii u 4 K 1.3 ’

Herorona — Jleitonnna (pusnyeckuil cMBICT oOmpeaeIeHHOro uHTerpana. Popmyaa o
Hbrorona— JleilOHuna

Tema 8.3 Coaep:kaHue yue0HOro MaTepuaa 2 0

HeonpeneaenHbii u | [loHaTue HeompeaeIeHHOT0 HHTErpaja 2

onpeaeieHHbII

HHTErpaJjbl
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Tema 8.4 Coaeprxanue yueOHOIro MaTepuaJa 2 0
IHonsitue 00 ['eomeTpuyeckuii CMbICT OIIPEACICHHOTO UHTETpajia 2
onpeeJeHHOM
HHTerpajie KaK
TUIOIA/IH
KPHUBOJIMHENHOM
Tpanenun
Tema 8.5 Coaep:xxanue yueOHOIro MaTepuaJia 4 2
OmnpeneneHHblil I'eomempuueckuii cmoicn onpedenennozo unmezpana. @opmyna 2
HHTErpaJj B :KU3HU Hviomona — Jlenionuya u ee npumenenue 6 npogheccuonanvbHou
deamenpHocmu_oyxzanmepa
[IpakTnueckoe 3anaTHe Ne25 UHTerpajibHble BHIYMCICHUS NPH 2 2
pacuere CYMMAapPHOIl JKOHOMHUYECKOI MPUObLIM OPraHu3aluu
Tema 8.6 Coaep:xxanue yueOHOro MaTepuaJia 4 2
IlepBooOpa3nas ITepBoobOpasnas ¢yukiuu. [IpaBuia HaxoXIEHUS MEPBOOOPA3HBIX.
(yHKUHH, ee Ee npumenenue 2
npuvenenne. Pemenne | [lpakruyeckoe 3ansitme Ne26 BeimosiHeHHe KOHTPOJIbHO#M 2 2
3ajga4d patdoTsl o Teme « IlepoodpasHasi pyHKUMH, ee MPUMEHEHH e
Pa3znen 9. Crenenn n kopuu. Crenennasi pyHkuus 18 8
Tema 9.1 Conep:xaHue yueOHOro MaTepuaJia 4 0
Crenennas ¢pynkuus, ee | [Ionstue KopHs n-oif cTenmeHW U3 ACHCTBUTEIBHOIO YHCIHA. OK 01,
CBOIiCTBA ®yukuun y = VX ux cBoiicrsa u rpaguku. CBoifcTBa KOpHS n-0if 4 OK 02,
CTEICHU OK 03,
Tema 9.2 Coaepixanue yueOHOro MaTepuajia 2 2 OK 04,
IIpeoOpasosanue IIpakTyeckoe 3aHATHE Ne27 IIpeodpa3oBanue 2 2 OK 05,
BbIPAKEHHil C KOPHAMH | uppalMOHAIbLHBIX BLIPAKEHHI OK 06,
N-0i CTeneHu OK 07,
Tema 9.3 Coxep:xanue y4eGHOro MaTepuajia 2 0 K 1.2,
CpoiictBa crenenu c | [lonstTue creneHH ¢ JI0OBIM  PAalMOHAJBHBIM  IOKa3aTeJIeM. IIK 1.3.
PalHOHAJIBHBIM u | CteneHHble PYHKIIMH, UX CBOMCTBA U rpapuku 2
AefCTBUTENbHBIM

nmoxKa3saTejassMm
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Tema 9.4 Coaeprxanue yueOHOIro MaTepuaJa 6 4
Pemenne PaBHOCMJIBHOCTh MppallMOHAIBHBIX YPAaBHEHHH U HEPABEHCTB. 2
HPPaALOHATbHBIX MeTo bl X pElIeHHUS.
YPaBHeHUi U | [IpakTnyeckoe 3ansitue Ne28 Pemenne wuppanuoHAJIbHBIX 2 2
HEPaBeHCTB YPaBHeHHUil
IIpakTuyeckoe 3ansiTue Ne29 Pemenne wuppanMOHAIBHBIX 2 2
HEPABEHCTB
Tema 9.5 Coaep:xaHue yueOHOro MaTepuaJia 4 2
Crenenn u  KopHH. | Onpenenenue creneHHor QyHkiyn. Mcnoab30BaHue ee CBOMCTB MPU 2
Crenennas pyHkuus pEeLICHUN YPAaBHEHHUI Y HEPABEHCTB
IIpaktuyeckoe 3ansaTHe Ne30 BpinosiHeHHe KOHTPOJILHOM 2 2
padoTsl o TeMe « Crenenu U KopHu. CrenenHas GyHKIUSI»
Pa3nen 10. Iloka3aTenbHast GyHKIIUA 18 10
Tema 10.1 Coaep:xaHue yueOHOro MaTepuaJia 4 2
IToxa3aTenbHasn Crenenp ¢ TNpPOU3BOJIBHBIM  JCHCTBUTEIBHBIM  I10KA3aTEJIEM.
(ynkuus, ee cBoiicTBa Omnpenenenne moka3aTeabHONH (YHKIWHU, €€ CBOWCTBA M Trpaduk.
3HAKOMCTBO C NPUMEHEHUEM IoKa3zaTelbHON (yHKuuu. Pemenune 2
NOKa3aTeJbHbIX YpPaBHeHMH (PYHKUHOHAJIBHO-TPagUYEeCKHUM OK 01,
METO0M OK 02,
IIpakTnueckoe 3ansaTHe Ne3l Pemenne mnoka3zaTeJbHBIX 2 2 OK 03,
YPaBHEHHH OK 04,
Tema 10.2 Coaepxanue y4eOHOro MaTepuaa 6 4 OK 05,
Pemenne Pemenune moka3aTenbHBIX YpaBHEHHM METOJOM ypaBHUBAHUS OK 06,
NMOKA3aTeJbHBIX MOKa3zarejae,  METOJOM  BBEJIEHUS  HOBOM  IIEPEMEHHOW, 9 OK 07,
YPaBHEHUil U | QyHKIHOHAIBHO-TpapUUYECKUM MeToJI0OM. Perenne nokazareinbHbIX K 1.2,
HEPaBEHCTB HEPaBEHCTB IIK 1.3.
IpakTuyeckoe 3ansiTue Ne 32 Pemenue mnoka3arejbHbIX 5 5
YPAaBHEHHIi Pa3HBIMH CIIOCO0aMU
IIpakTuyeckoe 3ansiTue Ne 33 PemeHue mnoKa3zaTeJbHbIX 5 5
HEPABEHCTB
Tema 10.3 Copep:kaHue y4eOHOIr0o MaTepuaJa 4 2
Pemenue cucreM noka3aTelIbHbIX YpaBHEHUN 2
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Cucrembl IIpakTnueckoe 3ansTue Ne 34 Pemenne cucrem noxka3atebHbIX 2 2
NO0Ka3aTeJbHbIX yYPaBHeHMit
YPaBHEHUIl
Tema 10.4 Coaep:xkaHue y4eOHOIro MaTepuaJia 4 2
Iloka3aTenbHast Pemenne 1okasaTenbHBIX YpaBHEHUM METOJOM YPABHUBAHMS
bynxuus. Pemenue | mokasareneid ¥ METOJIOM BBEICHHS HOBOW NepeMeHHOW. Perienue 2
3aja4 110Ka3aTEIbHbIX HEPABEHCTB
IIpakTuyeckoe 3anaTHe Ne 35 BbinoJiHeHHMe KOHTPOJILHOM 2 2
pat6orsl o TeMe «IlokazaTenbHas GyHKIUSI»
Pa3nen 11. Jlorapudmpl. JJorapupmudeckasi pyHkius 30 14
Tema 11.1 Coaep:xanue yueOHOIro MaTepHuaJia 2 0
Jlorapugpm yucJa. | Jlorapugpm uncna. JlecaTuuHBIN 1 HATYpaIbHBIN JOTapUpMBI, 2
JlecaTHUHBII U | YHCIIO €
HATypaJIbHbIH
JOrapu(mMbl, YUCJI0 €
Tema 11.2 Coaep:xaHue y4eOHOro MaTepuaJia 6 4 OK 01,
CpoiicrBa Jiorapugmos. | CpoiicTa jorapupmos. Onepartiyst JorapupMHUpPOBAHUSI. 2 OK 02,
Onepanust IIpakTnueckoe 3ansitue Ne 36 Pemenue mnpumepoB 1o OK 03,
JIorapu(pMupoBaHust onpeaeIeHUI0 Jorapudmos U 1o OCHOBHOMY 2 2 OK 04,
JorapupmMuuecKkoMy TOKIeCTBY OK 05,
IIpakTnyeckoe 3ansitue Ne 37 Pemnenne npuMepos 110 CBOMCTBaM 5 2 OK 06,
Jorapu¢mon OK 07,
Tema 11.3 Coaepxanue y4eOHOro MaTepuaa 4 2 K 1.2,
Jlorapupmuueckasn Jlorapudmuueckast GyHKIHS U e€ CBONCTBA 2 IIK 1.3.
(ynkuusi, ee CBOiicTBa IIpaktuyeckoe 3anusitue Ne 38 Ilocrpoenne rpadukoB 2 2
Jorapupmuyeckoilt pyHkuun
Tema 11.4 Conep:kanue y4eOHOIro MaTepuaJa 6 4
Pemenne [Tonatue norapupmMuUecKOoro ypaBHEHUs. TpH OCHOBHBIX METOJa
Jorapugmuieckux pemieHus  JIorapuMUYECKMX  ypaBHEHHM:  (QyHKIHMOHAIBHO- 9
yPaBHEHUI U | rpaduvecKui, METOJ BBEIECHUS HOBOH [IEPEMEHHOM.
HEPABEHCTB Jlorapudmuueckrue HepaBeHCTBA
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IIpakTnuyeckoe 3ansaTue Ne39 Pemenue Jorapmpmuyeckux

YPaBHeHUil 2
IIpakTnuyeckoe 3ansaTtue Ned() Pemenue Jorapmpmuyeckux 2
HEPABEHCTB
Tema 11.5 Coaeprxanue yueOHOIro MaTepuaJa 2
Cucrembl AJITOPUTM  pEIICHUs CHUCTEMBbI ypaBHEHUU. PaBHOCHIBHOCTH 2
Jorapugpmuieckux norapu(pMHUUECKUX YpPaBHEHUN U HEPABEHCTB
YpPaBHeHUi
Tema 11.6 Coaep:xaHue y4eOHOro MaTepuaJia 4
Jlorapudmel B npupoae | /lpumenenue nozapugpma. Jlozapugpmuueckan cnupans ¢ npupoo u 2
U TeXHHKe ee npumeHeHus @ npogheccuonanvnoii  deamenvHoCmuU
oyxzanmepa
[IpakTnueckoe 3ansaTne Ne41 Ucnosab3oBanue jorapudpmos npu 2
IOCTPOEHHH IKOHOMHYECKUX rpauKoB
Tema 11.7 Coaep:xxanue yueOHOro MaTepuaJia 6
Pemenne 3apad. | Jlorapudpmuyeckas GyHKIHSA. Pemenne npocTeimux 4
Jlorapu¢gmnbi. JorapupmMu4ecKux ypaBHeHHil
Jlorapupmmuueckast IIpakTnueckoe 3ansaTHe Ned2 BpbinojHeHHe KOHTPOJIbLHOM 2
GyHKums padoTsl o Teme «Jlorapugmel. Jlorapugmuyeckas pyHkuus»
Pa3nes 12. MHo:kecTBa. DJieMeHThI Teopuu rpagos 14 OK 01,
Tema 12.1 Coaepxanue y4eOHOro MaTepuaa 2 OK 02,
MHo:xecTBa [Tonstue MHOXkecTBa. IlonMHOkecTBO. Oniepaniiv ¢ MHOKECTBAMU 2 OK 03,
Tema 12.2 Conep:xaHue yueOHOro MaTepuaJia 4 OK 04,
Onepanun Onepayuu ¢  MHOMNCecmeéamMu U  UX  HPUMEHEHUA @ 2 OK 05,
¢ MHOKeCTBaMM npogheccuonanvHoil deamenvHocmu Oyxzanmepa OK 06,
IIpakTuyeckoe 3ansitue Ne 43 2 OK 07,
[IpuMeHeHHe TEOPUM MHOKECTB NMPHU pelieHMH IKOHOMHYECKHX HK 1.2,
3amay IK 1.3.
Tema 12.3 Coaep:xaHue y4eOHOro MaTepuaJia 4
I'padsr Honamue czpagha. Ceasuwtii 2cpagh, Oepeso, uuxka czpagh Ha 4

njaockocmu u ezo npumenenue
JessmenvHoCmU 6yxzaﬂm epa

npogheccuonanvnoil
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IIpakTuyeckoe 3ansitue Ne 44 2 1
[IpumeneHue Teopuu rpagoB NpH pelIeHUH IKOHOMHYECKHX
3aja4
Tema 12.4 Coaep:xkaHue y4eOHOIro MaTepuaJia 4 0
Pemenue 3aja4. | Onepanuu ¢ MHoOecTBaMu. OmMcaHME pealbHBIX CHUTYyaluil C
MuoxecrBa, I'pagbl ¥ | momonipio MHOXECTB. [IpumeHenue rpadoB K pemeHunto 3a1aq 2
HX IPpUMEHEeHHe IIpakTnuyeckoe 3ansaTHe NedS BpinojHeHHe KOHTPOJIbHOM 2
padorsl o Teme « Muo:kecrBa. I'padmbl.)»
Pa3nes 13. DiieMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BePOSITHOCTEH 22 4
Tema 13.1 Coaep:xaHue yueOHOro MaTepuaJia 2 0
OcHoBHBIC nousitus | [lepecranoBku, pa3melieHus, COYETaHHUS.
KOMOMHATOPUKH 2
Tema 13.2 Coaep:xxanue yueOHOro MaTepuaJia 2 0
CoObiTHEe, BeposATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSITHOCTH 2
coObiTus. CiiokeHMe M | CyMMBI  COOBITHI.  YCIIOBHasT BEpPOSTHOCTh. 3aBUCUMBIE U OK 01
YMHOKEeHH e HEe3aBUCHUMBbIE COOBITHA. TeopeMbl O BEPOSITHOCTU IPOU3BEICHUS OK 02’
BEpPOSITHOCTE COOBITHH. OK 03’
Tema 13.3 Coaep:xaHue yueOHOro MaTepuaJia 4 1 OK 0 4’
BepositHOCTB B | OTHocuTeNbHAs 4yacToTa COOBITHS, CBOICTBO €€ YCTOWYMBOCTH. OK 0 5’
npogecCHOHATBbHBIX Cratuctuueckoe onpezeneHue BepossTHOCTU. OLeHKa BEpOSITHOCTH 2 OK 0 6,
3aa4ax COOBITHSL. OK 07’
IIpakTuyeckoe 3ansaTHe Ned6 Pemenwe 3agauy Ha OLEHKY K 1.2?
BepPOSATHOCTH coObITHA. [IpuMenenne Teopun BepossTHOCTH TIPH 2 1 K 1.3.’
pacyerax IJKOHOMHYECKHX MoKa3aTeeil
Tema 13.4 Conep:xaHue yueOHOro MaTepuaJia 4 0
Juckpernast ciay4ainasi | Bunsl ciyuaiineix BennuuH. OnpezeneHne AUCKPETHOM ciydailHOH
BEJIMYHMHA, 3aKOH €€ | BeJIMYUHbl. 3aKOH paclnpenejJeHusi JAUCKPETHOH Ciy4YaiHo#
pacnpeneeHus BeJIMYHMHBI. Ee 4liClIOBbIE XapaKTEPUCTUKU 4
Tema 13.5 Conep:kanue y4eOHOIro MaTepuaJa 4 1
Bapuayuonnwviii  pao. Ilonucon wacmom u 2ucmozpamma. 2 1

Cmamucmuueckue XapaKkmepucmuku  pia oa Hab.1100aembix




32

3agaun OAHHBIX U UX NPUMEHEHUE 8 NPOPecCUOHANbHOU 0esamenbHOCHU
MaTeMaTH4YeCKOi oyxzanmepa
CTATHCTHKH IIpakTnuyeckoe 3ansaTue Ne47 Pemenne 3axay Ha COCTaBJICHHE 2 2
MOJIMTOHA YAaCTOT
Tema 13.6 Coaeprxanue yueOHOro MaTepuaJa 2 2
CocraBiaenue Tabaun M | [Ipaxktudeckoe 3ansatue Ne 48 Cocrapiienne u MCnoJib30BaHNe
AMArPaMM HA NPAKTHKE | CTATUCTUYECKNX  TaOJMIl,  COAepPKALIMX  IKOHOMUUECKHE 2 2
NOKa3aTeJ I
Tema 13.7 Coaep:xxanue yueOHOro MaTepuaJia 4 2
DJIeMeHThI OnemeHTsl KoMOMHATOpUKH. COOBITHE, BEPOSTHOCTH COOBITHSL. 2
KOMOMHATOPHKH, CrnoxeHue 1 yMHOKEHHUE BEPOSTHOCTEN
CTATHCTHKH M TeopuM | [Ipakruyeckoe 3ansaTHe Ne 49 BpinmojHeHHMe KOHTPOJILHOI 2 2
BeposiTHOCTed. Pemenue | paGoThl Mo TeMe «JJIeMEHTbI KOMOMHATOPHKH, CTATHCTHKH U
3aaa4 TEOPUH BEPOATHOCTEH»
Pa3nen 14. YpaBHeHMs 1 HepaBeHCTBA 22 10
Tema 14.1 Coaep:xxanue yueOHOro MaTepuaJia 4 2
PaBHOCHJIBHOCTD PaBHOCMIIBHOCTH  ypaBHEHMH U HepaBeHCTB. OmpeneneHus.
YPaBHEeHHI H | OCHOBHBIE TE€OPEMBI PAaBHOCWIBHBIX IE€PEXONAaX B YpPaBHEHUSAX H 2
HEPaBEeHCTB. OO0mue | HepaBeHcTBax. O0IMeE MeTOABI pellleHUsI YPaBHEHUIi: epexo/ oT OK 01,
METOABI pelieHus paBeHCTBA QYHKUMH K PAaBEHCTBY apryMEHTOB /1151 MOHOTOHHBIX OK 02,
(yHkumii, MeTosl pa3ioXKeHHs Ha MHOXHUTENH, METOJ BBEICHUS OK 03,
HOBOH NepeMeHHOM, (YHKIMOHATIbHO-TpapUUECKUI METO OK 04,
IIpakTuyeckoe 3ansatue Ne 50 Pemenue 3aganuidi Ha 2 2 OK 05,
PAaBHOCHJIBLHOCTh YPABHEHHH OK 06,
Tema 14.2 Cojaeprxanue yueOHOro MaTepuaJa 4 2 OK 07,
I'papuuecknii Merox | O0mue MeToAbl pElIeHHS HEPAaBEHCTB: IEPeXoi OT CPaBHEHUS IK 1.2,
peuleHusi  ypaBHeHWH, | 3HaueHW! (YHKIMHA K CPABHCHUIO 3HAYCHHWN apryMEHTOB IS IIK 1.3.
HEePaBeHCTB MOHOTOHHBIX ()YHKIMH, METOJ] MHTEPBaJOB, (YHKIMOHAIBHO- 2
rpadgudeckuii Meton. ['paduyueckuii MeTO pPEIICHHUS YpaBHEHUU U
HEPABEHCTB
IIpakTnueckoe 3ansitTue Ne 51 Pemenue ypaBHeHmMil 2 2

rpag)u4ecKHM crnocodom
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Tema 14.3 Coaeprxanue yueOHOIro MaTepuaJa 4 2 0
YpaBHeHus u | Onpenenenue Mopnyss. PackpbiTue MOAyns IO  OIPENEICHHIO.
HepaBeHcTBa ¢ MoayJeM | [Ipocreiiune ypaBHEHUS M HepaBeHCTBA ¢ MoAayJeM. lIpumenenue
PaBHOCHJIBHBIX IEPEXOJO0B B OINPEACICHHBIX TUIIAX YPAaBHEHUH H 2
HEPABEHCTB C MOJIYJIEM
IIpakTnyeckoe 3ansaTHe Ne 52 Pemenne ypaBHeHMH © 2 2
HEPAaBEHCTB C MOAYJIeM
Tema 14.4 Coaep:xxanue yueOHOIro MaTepuaJia 4 2 0
YpaBHeHnus u 3HaKoMCTBO ¢ napamerpoM. IIpocTeiiine ypaBHEHIS U HEPaBEHCTBA 2
HEPaBeHCTBA ¢ C MapaMeTpoM
napaMeTpamMu IIpakTuyeckoe 3anaTue Ne 53 Pemenune ypaBHeHHil u 2 2
HEPABEHCTB C apaMeTPoOM
Tema 14.5 Coaep:xanue yueOHOIro MaTepuaJia 2 2 2
Cocrasiienue u pemienue | Cocmagnenue u pewieHiue meKkcmospix 3a0ai no cneyuaibHoCmu 1 1 1
npogeccnoHaIbHbBIX «IKOHOMUKA U DyX2aimepCcKuil yuen)
3aja4 ¢ noMombK0 | I[IpakTuyeckoe 3anaTHe Ne 54 PemeHune TEKCTOBBIX 3a/4a4 1 1 1
YPaBHEeHHIt npogeccnoHaILHOT0 co/lepIKAHUS no CHeunaJIbHOCTH
«IKOHOMMKA U OYXTAJITEPCKUM y4eT»
Tema 14.6 Coaepxanue y4eOHOro MaTepuaa 2 0 0
YpaBHeHus u | O0mirie MeToIbl pelIeH!s] ypaBHEHUN. Y paBHEHUs] U HEPABEHCTBA C 2
HepaBeHcTBa. Pemenme | MmoxyneM U ¢ mapameTpaMu
3ama4
3a4deTHoe 3aHATHE 1O IIpakTnyeckoe 3ansaTue Ne 55. 2 2
pazaeaam 1-14 BobinoJiHeHHe 3a4eTHBIX 3a1aHuil o pa3aenam 1-14
JAuddepenunpoBannblii 3auet (2 cemecTp) 2
334 110 31
IIpome:xxyTouHasi arrecTanus (JK3aMeH) 6
Beero | 340
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3. YCJIIOBUsI PEAIN3AIINU ITPOT'PAMMBI YUYEBHOU JUCHHUIIINHBI
«MATEMATHUKA)»

3.1. Tp660BaHI/Iﬂ K MUHUMAJBHOMY MAaTCPHAJIBHO-TEXHUYECCKOMY odecnevYeHn1o

Peanuzanus nporpaMMel JUCUUIUIMHEL TPEOYET HAMMYMS y4eOHOTro KabuHeTa
MaremaTuku.

O6opynoBanue yaeOHOTO KaOWHeTA:

- IOCaI0YHbIE MECTA 110 KOJINYECTBY 00yUJaroIuXCs;

- pabouee MeCTO MpenojaBaTes;

- KOMIUIEKT y4eOHO-HATJISIHBIX TOCOOMIA;

- KOMIUICKT 3JIEKTPOHHBIX BUAEOMATEPHATIOB;

- 3a1aHUS U1 KOHTPOJIBHBIX padoT;

- Ipo(heCCUOHATILHO OPUEHTUPOBAHHBIC 3a/IaHMS;

- MaTepualIbl YK3aMeHa.

TexHuueckue cpencTBa 00y4eHus:

- IEPCOHAJILHBIA KOMITBIOTEP C JIMIICH3MOHHBIM IIPOrPaMMHBIM 00eCIIedeHHEM;

- IPOEKTOP C IKPAHOM.

3.2. UuopmanoHHOe o0ecniedeHre peajn3aluu NporpaMmbl

OcHoBHas1 JIMTEpaTypa
1. MaremaTuka : y4eOHUK Ui CTYACHTOB YUpexXIeHHH cpel. mpod. oOpasoBanus : M.U.
bammakoB. — 5-e u3za., crep.— M. : U3natenbekuil neHTp «Akagemusi», 2025
2. Marematuka. 3agayHuK : y4yeO. mocoOue s CTYAEHTOB YUPeXICHMH cpeld. mpod.

oOpazoBanus : M.W. bammakoB. — 5-e u3z., crep.— M. : M3garensckuil nueHTp «AKaaeMus,
2025
3. Marematuka: Knura ans npenonasatens : M.U. bammakos. — M. : WU3natenbckuii 1ieHTp

«Axanemus», 2024

JlonoTHUTEIbHBIC HCTOYHUKH
1. Maremaruka: anredOpa U Havyajla MaTEMaTUYECKOTro aHajau3a reomerpus. ['eomerpus. 10-
11 xnacc. bazoBelit u yriyonénusiiit ypoBuu : Yuebuuk / JI.C. Aranacsan, B.®. Byry3os, C.b.
Kamommes [u n1p.] — Mocksa : [Ipocsemenne, 2023. — 288 ¢. — ISBN 978-5-09-103606-0. —
URL.: https://book.ru/book/951348
2. Matemaruka: anredpa 1 Hayajla MaTeMaTUYECKOr0 aHalln3a reoMeTpusi. Anredpa 1 Havana
mareMaTnueckoro aHanusza 10-11 kiacc. ba3oBblil u yrnyOnénuelii ypoBHu : YueOnuk / I11A.
Amumos, 0.M. Konsrun, M.B. Tkauésa [u np.] — Mocksa : [Ipocsemienue, 2023. — 464 ¢. —
ISBN 978-5-09-107210-5. — URL: https://book.ru/book/951213
3. Bepuep, A.JI.. MatemaTtuka: Anrebpa u Hayajla MaTeMaTHUYECKOTro aHainu3a reometpust 10
kiacc ba3zoBslit ypoBeHs : YueOnuk / A.JI. Bepuep, A.Il. Kapn — Mocksa : [Ipocsemienue, 2022.
— 368 c. — ISBN 978-5-09-099448-4. — URL.: https://book.ru/book/951215
4. Bepuep, A.JI.. Matematuka: Anredpa 1 Hadyaina MaTeMaTHYeCKOro aHaiu3a reomerpus 11
kiacc bazoBeiit ypoens: Yueonnk / A.JI. Bepuep, A.Il. Kapn — Mocksa : I[Ipocsemnienue, 2022.
— 240 c. — ISBN 978-5-09-099449-1. — URL: https://book.ru/book/951216

S. Bboromono H. B. Ilpaktuueckoe 3aHsTHE O MareMaTuke: YdeOHoe mocoOue ams
TEXHUKYMOB. — M.: Boicmr. mik., 2023.
6. COopnuK 3a1a4 1o MaTemMaTuke: YueOHoe nocobue / A.A. lanasH. - [Ipodeccuonansnoe

obpa3zoBanue, 2023.


https://book.ru/book/951213
https://book.ru/book/951215
https://book.ru/book/951216
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4. KOHTPOJIb 1 OHEHKA 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 MPOoIiecca, BKIYas BHEYPOUHYIO ICATEIBHOCTb.

OleHKa TOCTUKEHUSL MEemanpeoMemHusiX pe3yibTaToB MPOBOAUTHCS B XOJI€ TEKYIIEH U
NPOMEKYTOUHOU arTectanuu. OIEeHNBACTCS JOCTH)KEHHE KOMMYHUKATUBHBIX M PETrYJISTUBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3alii, CaMOCTOATCIBHOCTH OLICHUBAHUA
CUTyallud ¥ TIPHHATUS PEIICHHs, CaMOCTOSTEIILHOCTH HH(OPMAIIMOHHO-TI03HABATEIbHON

JCSITeIbHOCTH).

OCYIICCTBIIACTCA

IIpenmeTHble pe3yJibTaThI

O0BbeKT KOHTPOJIS

D®opMbI U METOBI

paloHagbHOEe  4YMCIO0, OecKOHeYHas
nepuogudeckas  ApoOb,  MPOLEHTHI,
UppalMOHANIFHOE  YHCIIO, MHOXECTBa
palMoOHaJIbHBIX U JEUCTBUTEIBHBIX
qucell, MOJYyJb AeHCTBUTEIHLHOTO YUCIIA;
IPUMEHSTh JpOOM U MPOLEHTHl JUIs
pelleHrs  NPUKIAJAHBIX  3a7ad U3
Pa3IMYHBIX OTPaCiEll 3HAHUN U PEATbHOM
KU3HU;

MPUMEHSTH NPUOIMKEHHBIE BEIUNCIICHMS,
MpaBWiia OKPYIJICHUS, TNPUKUIKY U
OLIEHKY pe3yJIbTaTa BEIYMCIIEHU;
CBOOOJHO  ONEpUpPOBaTh  IOHITHEM:
CTENEHb €  LEIbIM  IIOKAa3aTeleM,
UCIOJIb30BaTh  MOJAXOAIIYyI0  (Qopmy
3allUCH  JIEUCTBUTENBHBIX YHUCEN JUIA
pelieHns  MpaKkTUYeCKUuX  3ajad WU
MpEeACTaBICHUS JAaHHBIX;

CcBOOOZIHO  OmepupoBaTb  IOHATHEM:
apumMeTHuyecKuil KOpeHb HaTypaibHOU
CTEIEHH;

CBOOOJHO  ONEpUpPOBaTh  IOHITHEM:
CTENEHb C PAllMOHAIBHBIM IT0Ka3aTeseM;
CBOOOJHO  OMEpHpPOBATh  MOHATUSMHU:
morapudm  YuciIa,  JECATHYHBIE U
HATypaJIbHBIE TOTaPU(PMBI;

CBOOOJTHO  OMEPUPOBATH  TMOHATHUSIMH:
CHUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC
YHCIIOBOTO apryMEHTa;

ONEpUpPOBaTh IOHATUSAMHU:  APKCHUHYC,
ApPKKOCHHYC M apKTaHT'€HC YHCJIOBOIO

€ yueToM KOHTPOJIS M OLIEeHKH
npogeccuoHaIbHOI | pe3yJIbTATOB 00yUYeHHs
HANPaBJIEHHOCTH
P 01. Yucna v BeIYUCIEHUSA: OK 01 -OK 07, VYerHbIl onpoc
CBOOOJTHO  OMNEPUPOBATH  IMOHATHUSIMH: K 1.2., [IK 1.3. MaremaTu4ecKuii TUKTaHT

NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH
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apryMeHTa.
CBOOOJHO  ONEpPUpPOBATh  IMOHATUAMHU:
HaTypaJIbHOE U 1I€JI0€ YNCIIO0, MHOXKECTBA
HaTypaJbHbBIX M LEJIbIX  4YHCEll,
UCTOJNb30BAaTh  MPU3HAKH  JIEIUMOCTH
uenbix ynucenn, HOJl 1 HOK HarypanbHbIx
quceNn Uil peUuleHus 3ajad, NPUMEHSTh
anroput™ EBknnja;

CBOOOZIHO  ONEpUPOBaTh  IOHITHEM
ocTaTka 10  MOZYJII0, 3alUChIBAaTh
HaTypajJbHBIE YHUCIAa B  Pa3JIMYHBIX
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;
CBOOOZIHO  ONEpUpOBaTh  IOHSITHUIMMU:
KOMIUIEKCHOE 4YMCJIO U  MHOYECTBO
KOMIUICKCHBIX ~ YHCEN, IPEICTaBIIATh
KOMIIJIEKCHBIE YUCIIA B aJIre0pandeckoi u
TPUTOHOMETPHUYECKOU bopme,
BBITOJIHATH apU(PMETUIECKHE OTIEPALIIH C
HUMHM U U300paXkaTb Ha KOOPIMHATHOU
IIJIOCKOCTH.

IIP 02. YpaBHeHUs M1 HEPABEHCTBA:
CBOOOZHO  ONEpUpOBaTh  IOHITUSIMU:
TOXJECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIC YpaBHEHUSI U YpaBHEHUS-
CJIE/ICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA;
MIPUMEHATH PA3JIMYHBIE METO/IbI PEIICHUS
palMoOHAaIBHBIX U APOOHO-PAIIMOHATIBHBIX
YpaBHEHUH, MIPUMEHSATD METO/
WMHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB;
CBOOOZIHO  ONepuUpoBaThb  HOHSITHUSIMMU:
MHOTOWIEH OT OJHOM IIEPEMEHHOM,
MHOTOYJIEH C LENbIMU KOA(pULIMEHTaMHU,
KOpPHU MHOTOWIEHA, IPUMEHSATDH JIEJICHUE
MHOI'O4YJI€Ha Ha MHOTOYJIEH C OCTaTKOM,
teopeMy besy m Teopemy Buera mis
penieHus 3aaay;

CBOOOZIHO  ONEpUpOBaTh  IOHSTHUSIMHU:
CUCTEMa JIMHEWHBIX YPaBHEHUH, MaTpULIa,
ONpeAeNuTeNIb MAaTpUIBl 2 X 2 U €ro
F€OMETPUUYECKUM CMBICI, HCIOJIb30BaTh
CBOMCTBa ompenenutenss 2 X 2 st
BBIYMCIICHHUS] €r0 3HAYEHUs, MPUMEHSITh
OTIPENICTUTENN JIJIi PEIICHUS CUCTEMBI
JUHEWHBIX ypaBHEHWH, MOAEIUPOBAThH
peanpHBIE  CHTyallkd C  T[OMOIIBIO
CHCTEMBI JINHENHBIX YpaBHEHUH,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJENH C
MOMOIIIBI0 MATPULl U OINPEIACIUTENEH,
WHTEPIPETUPOBATH MTOJTYYCHHBIN
pe3yibTarT;

HWCIOJB30BaTh CBOMCTBA JEHCTBHUH C

OK 01 - OK 07,
K 1.2, TIK 1.3.

VYerHbll onpoc
MaremaTudeckuii JUKTAHT
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH
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KOPHSIMH JUISL npeodpa3oBaHus
BBIPAKEHHUI;

BBINOJIHATE MPE0Opa3oBaHUsl YHCIOBBIX
BBIPDAKCHUH, COJEPXKALIMX CTEHNeHU C
panroHaIbHBIM ITOKA3aTeNIeM;
UCIIOJIB30BATh CBOMCTBA JIOrapu(MOB ISt
npeoOpa3oBaHus J0rapu(pMUIECKIX
BBIPAKEHHUI;

CBOOOZHO  ONEpUpOBaTh  IOHSTHUSIMMU:
UppalMOHAbHbIE, TOKa3aTeIbHBIE U
norapu(pMUUECKUE ypaBHEHHS, HAXOIUTh
UX PEIICHHS C MMOMOIIBI0 PABHOCHIBHBIX
MEPEeX00B MJIM OCYLIECTBISS MPOBEPKY
KOpHE;

PUMCHSATH OCHOBHBIE
TpUroHoMeTpudeckue  (GopmMynbl  aus
npeoOpa3oBaHusl  TPUTOHOMETPUUYECKHX

BBIPAKCHU;

CBOOOJHO  ONEpUpPOBaTh  IOHITHUEM:
TPUTOHOMETPUYECKOE YPaBHEHHUE,
IPUMEHATh He00X0AUMBIE (HOPMYJIbI TS
peueHus OCHOBHBIX THUIIOB

TPUTOHOMETPUYECKUX YPaBHEHHIA;
MOJICIIUPOBATh pPEANbHBIE CUTYaIlMH Ha
SI3BIKE ANTeOpbl, COCTABIATH BBHIPAKEHHS,
YpaBHEHHsI, HEPAaBEHCTBA IO YCJIOBHUIO
3aa4d,  HUCCJIENOBaTh  IOCTPOCHHBIC
MOJIEIM C WCIHOJBh30BAHHWEM arrapara
anreopsl.

CBOOOZIHO  ONEpUpOBaTh  IOHSTHUSIMHU:
uppalMoHalbHble, IOKa3aTeJbHbIE U
norapupMuIecKue HEPaBEHCTBA,
HaxXoJUTh HX pEIIeHUs C TOMOIIbIO
PaBHOCHIIBHBIX TIEPEXOJIOB;
OCYLIECTBIATH OTOOpP KOpHEH  mpu

pelieHnn TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOZIHO  ONEpUpOBaTh  MOHITHEM
TPUTOHOMETPUYECKOE HEPABEHCTBO,
MIPUMEHATh HEOOXOIUMBIE (OPMYITBI ISt
peleHus OCHOBHBIX TUIIOB

TPUTOHOMETPUYECKNUX HEPABEHCTB;
CBOOOJHO  ONEpUpPOBAaTh  IMOHITUSAMHU:
CUCTEMA M COBOKYITHOCTh YpaBHEHUH M
HEPABEHCTB, PAaBHOCUIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEJICTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI 51 COBOKYITHOCTEU
palOHAIbHBIX, MPPALMOHAIBHBIX,
MOKa3aTeIbHBIX M JIOrapu(pMHUUECKHX
YPaBHEHUW U HEPABEHCTB;

peuiartb panuoOHaJIbHBIE,
VMPPALMOHAIIBHEIE, MTOKA3aTEeIbHBIE,
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norapupMUUEcKue U
TPUTOHOMETPUYECKHE  YpPaBHEHHS U
HEpPaBEHCTBA, COJEpXKale MOAYIH U
napameTphbl;

NPUMEHATh Tpaduyeckue METOABI s
pelIeHus] ypaBHEHMH W HEPaBEHCTB, a
TaKOKe 3a/1a4 C IapaMeTpaMuy;
MOJICTIMPOBaTh peajbHbIE CHUTYallMH Ha
SA3BIKE aNTreOpbl, COCTABIIATH BBIPAKCHHUS,
ypaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI
[0 YCIOBHIO 3a/laud, HCCIEI0BATh
MOCTPOEHHBIE MOJIETH C HCIOIb30BaHUEM
amnmapara anreOpbl, HHTEPIPETHPOBATH
MOJTY4EHHBIH pe3yJbTar.

IIP 03. ®yuknuu u rpaduku:
CBOOOZIHO  ONEpUpOBaTh  IOHSITHUSIMHU:
byHKIMA, cnocoObl 3aaHus (PYHKIHH,

B3alMHO oOpaTHbIE GyHKIMH,
KoMIo3uIus QyHKIUH, rpaduk GyHKIUH,
BBITIOJTHSATH JIIEMEHTapHbIE

npeoOpa3oBanHus rpadukoB GyHKINN;
CBOOOZHO  ONEpUpOBaTh  IOHSTHUSIMMU:
o0acTh ONpeAeNeHUs U MHOXKECTBO
3Ha4YeHUH (QYHKOWW, HYIW (QYHKIHH,
IIPOMEKYTKH 3HaKOIIOCTOSIHCTBA,
CBOOOZIHO  ONEpUpOBaTh  HOHSITHUSIMHU:
YeTHble W HEYeTHble  (DYyHKIMH,
nepuonnveckue (yHKINHU, TPOMEKYTKH
MOHOTOHHOCTH (PYHKLIUH, MAKCUMYMBI U
MUHUMYMbl (QYHKIUM, HauOoJbllee H
HauMEHbllee 3HaueHue (QYHKIUU Ha
MIPOMEKYTKE;

CBOOOJHO  ONEpUpPOBAaTh  IMOHITUSAMHU:
cTerneHHass (pyHKIUS C HaTypaJbHbIM U
LENBIM TTOKa3aTeNeM, TpaduK CTeTIeHHON
GyHKIMH C HaTypajJbHBIM U LEJIbIM
MoKasareiaeM, Tpapuk KOpHA n-oi
CTeINEeHH KaK (PyHKIIMK 0OpaTHOM cTerneHn
C HaTypaJIbHBIM TIOKa3aTeIeM;
ONEepUpOBATh TOHATUAMHU: JIMHEHHas,
KBagpaTU4HasT W  JPOOHO-JIIMHEIHHAs
(GyHKLIMH, BBIIOJIHATH  3JIEMEHTApHOE
WCCIIE/IOBAaHNE M TOCTPOSHHWE  MX
rpaduKoB;

CBOOOJTHO  OMEPUPOBATH  TMOHATHUSIMH:
nokaszaTteiabHas UM JiorapupmMuuecKas
GyHKIIMM, HMX CBOHCTBA M TpaduKu,
UCMOJIb30BATh UX Tpa(UKH Ui pelIeHus
YpaBHEHU;

CBOOOJHO  ONEpPHpPOBATh  IMOHITUSAMHU:
TPUTOHOMETPHYECKAS OKPY)KHOCTB,

OK 01 - OK 07,
K 1.2, TIK 1.3.

VYcerHblii onpoc
MaremaTudeckuii JUKTAHT
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DKk3aMeH
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orpeJiesieHue TPUTOHOMETPUYECKHX
(yHKIMI YHCIOBOTO apryMEHTa;
UCMOJNB30BaTh Trpaduku (QYHKIUH 11
UCCIIeTIOBaHUS MIPOLIECCOB u
3aBUCUMOCTEH TpU pEIICHUHW 3a1ad M3
JIPYTUX Y4eOHBIX MPEAMETOB U PealbHOM
KHU3HH, BBIPAXKATh bopmynamu
3aBHUCHUMOCTH MEX/y BEJITUYMHAMU;
CTPOUTH IpahUKKU KOMITO3UIMH (PYHKIUH
c MTOMOLUIBIO 3JIEMEHTapPHOIO
UCCIICIOBAaHUSI M CBOMCTB KOMITO3HMIIMU
IBYX (pyHKITHI;

CTPOUTH TEOMETPHUYECKUE o0pa3ssl
ypaBHEHHI u HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH;

CcBOOOZHO  ONEpUPOBATh  MOHSTHUSIMHU:

rpaduku TPUTOHOMETPUYECKUX
dyHKimit;

[PUMEHSATH byHKIHH ISt
MOACIIMPOBAHUA nu HUCCICOIOBAHUS

PCAJIbHBIX IIPOLICCCOB.

NP 04. Hauvana wMareMaTu4ecKkoro
aHajM3a:

CBOOOZHO  ONEpUpOBaTh  IOHSITUSIMMU:
apupmeTHyeckass U TreoMeTpHuecKas
nporpeccusi, OECKOHEYHO YObIBaromas
reoMeTpHuecKasl porpeccus, TMHEHHbIN
M OKCIOHEHIMAIBHBIA POCT, (opmMyIa
CJIO’KHBIX HPOLIEHTOB, UMETh
MpeJICTaBIICHHE O KOHCTAHTE,
UCIOJIb30BaTh MPOTPECCUU AJIS PELICHUs
peabHBIX 3a1a4 MIPUKJIIQJHOTO
XapakTepa;

CBOOOJHO  ONEpUpPOBATh  IMOHITUSAMHU:
MOCJIeIOBATEIBHOCTD, CIIOCOOBI 3a/IaHUS
MoCJe10BaTeNbHOCTEH, MOHOTOHHBIE U
OrpaHUYCHHBIC MOCJIEIOBATENBHOCTH,
MOHUMATh OCHOBBI 3apOXKICHUS
MaTeMaTHYeCKOTO aHallM3a KaK aHalln3a
OCCKOHEYHO MaJIbIX;

CBOOOZIHO  ONepUpoBaThb  HOHSITUSIMHU:
HenpepbIBHbIE (YHKIINU, TOYKH pa3pbiBa
rpaduka GyHKIUU, aCUMIOTOTHI Tpaduka
byHKINY;

CBOOOJTHO  OINEpUPOBATh  TOHSITHEM:
(GyHKIMS, HenpepbiBHasT Ha OTpPE3KE,
NPUMEHSTh  CBOWCTBA  HEMPEPBIBHBIX
GbyHKUIMN 1715 pelieHus 3a1ay;

CBOOOJTHO  OTMEPUPOBATH  TMOHATHUSIMH:
nepBasi ¥ BTOpasi IPOU3BOAHbIE (DYHKIIUH,
KacarenbHasl K rpaguKy QyHKINH;

OK 01 -OK 07,
IIK 1.2, TIK 1.3.

YceTHBI onpoc
MaremaTuueckuii JUKTAaHT
NupuBunyanbHas
caMmocTosiTeNbHast paboTa
[IpakTnueckue padboTh
Konrpomnsnas pabora
DK3ameH
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BBIYUCIIATH IMPONU3BOAHLIC CYMMHEI,
IIPOU3BENICHNUS, YaCTHOIO M KOMIIO3ULINH
IByX (YHKIMHA, 3HATb NPOU3BOJIHBIC
JIEMEHTAPHBIX (DYHKIIHIA;

HCIIOJIb30BATh r€OMETPUYECKHUN u
¢bu3nyeckuil cMbICI IPOU3BOAHONW IS
peuieHus 3a1a4.

HCII0JIb30BATh IIPOU3BOJHYIO JUIS
HUCCIIEIOBAHUS byHKIIN Ha
MOHOTOHHOCTb M 9KCTPEMYMBI;

HaxoauThb HanOoJbllIee W HaUMEHBIIIEE
3Ha4eHUs (YHKIMM HENpepbIBHOW Ha
OTpE3KE;

HCII0JIb30BATh IIPOU3BOJHYIO JUIS
HaxXOXJACHUA HAWITYy4dlICro pCeucHusa B
IIPUKJIAJHBIX, B TOM YHCJIE COLMAIBHO-
SKOHOMUYECKHX, 3a/1a4ax, JUIS
ONpENEICHUSI CKOPOCTH U YCKOPEHMS
mporecca, 3adaHHOro (GopMyJIol uiIu

rpaduxom;
CBOOOZIHO  OMEpUpPOBATh  MOHSITHUSIMHU:
nepBooOpa3Hasi, OTIpeIeTICHHBII

WHTETpaj, HaXOJWUTh IEPBOOOpa3HBIC
AJIEMEHTAPHBIX (YHKIUH W BBIYUCISTH
uHTerpan  no  Gopmyne  Herorona-
JleiiOuuma;

HAXOJUTh IUIOUIAJIU IUIOCKUX (uryp u
00BEMBI TEJT C TIOMOIIBIO HHTETPANIA;

HUMCTh npeaACTaBJICHHUC (6]
MAaT€MaTUYCCKOM  MOJCIUPOBAHHUU Ha
IpuMepe COCTaBJICHUA

g depeHINaIbHbIX YPaBHEHMUI;

pelaTh NpUKIIaJaHbIE 3aJa41, B TOM YNCIIE
COLMAJIBHO-9KOHOMHYECKOT0 u
¢u3nyeckoro xapaxkrtepa, CpeACTBaMHU
MaTEeMaTHYECKOro aHaJIN3a.

IIP 05. MHoxecTBa U JIOTHKA:
CBOOOZHO  OMEpUPOBATh  MOHSITHUSIMH:

MHOXKECTBO, orncpanun Hazg
MHO>KCCTBAMU,
HCIIOJIB30BaTh TCOPCTUKO-

MHOECTBEHHBIN armapar JUisi ONHCaHus
peanbHBIX TPOIECCOB W SBJIICHHUM, TpU
pelleHnr 3amad W3 JPYruX y4eOHBIX
MIPEIMETOB;

CBOOOMHO  OMEpUpPOBATh  TOHSITHUSIMHU:
onpejeNieHUue, Teopema, YypaBHEHHeE-
CIIEICTBUE, CBOMCTBO MaTeMaTH4ECKOIO
00BEKTAa, T0KA3aTeNbCTBO, PABHOCUIILHBIE
yYpaBHEHUS U HEPABEHCTBA.

OK 01 -OK 07,
IIK 1.2, TIK 1.3.

YeTHBII onpoc
MaremaTtudeckuii JUKTAHT
NupuBunyanbHas
camocTosTenbHas paboTa
[IpakTuueckue paboThI
KonTponbHas pabota
OK3aMeH
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P 06. CBobogHO  omepupoBaTh OK 01 - OK 07, YcTHBIN onpoc

OCHOBHBIMH TOHSATHSIMH CTE€PEOMETPUHU K 1.2., I[IK 1.3. MaremaTHyecKui TUKTAHT

NPy pEHICHUH 33Jad W [POBEIACHUU NnnusBunyanbHas

MaTEeMaTHYECKHUX PACCYKICHUMN; camocTosTeNnbHas padboTa
[IpakTnueckue padboThI
KonTponbHas pabora
OK3aMeH

mp 07. [Ipumenars AKCUOMBI OK 01 —OK 07, VYcerHblii onpoc

CTEPEOMETPUU U CIEIACTBUS U3 HUX IpPHU K 1.2., [IK 1.3. MaremaTuyecKuid TUKTAHT

pElIeHNN TeOMETPUYECKUX 3a/1aY; NunuBuayanbHast
caMmocTosiTenbHas pabora
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH

P 08. KnaccupumupoBarb B3auMHOE OK 01 - OK 07, YcTHBIN onpoc

pacIooXeHre NPsAMbIX B MPOCTPAHCTBE, K 1.2., I[IK 1.3. MaremaTuyecKuid TUKTaHT

IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U NupuBunyanbHas

IJIOCKOCTEH B MPOCTPAHCTBE; camocTosTenbHas paboTa
[IpakTuueckue padboThl
KounTponbnas pabota
DK3aMeH

P 09. CsobogHo  omepupoBarthb OK 01 -OK 07, VYerHbIl onpoc

MOHATUSIMH, CBS3aHHBIMM C YIJIAMU B IIK 1.2., IIK 1.3. MareMaTH4eCKHUM JUKTAHT

MPOCTPAHCTBE: MEXIy MpPSIMBIMH B NunuBunyansHas

MPOCTPAHCTBE, MEXAY MNpPSIMOA U caMmocTosiTenbHast pabora

IJIOCKOCTHIO; [IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH

NP 10. CgobogHo  pacrno3HaBaTh OK 01 - OK 07, YcTHbIN onpoc

OCHOBHBIE BUbI MHOTOT'PAaHHUKOB IIK 1.2., IIK 1.3. Maremarudeckuii JUKTaHT

(mpu3Ma, mnHpaMuaa, MOPSIMOYTOJIBHBIN NunuBunyanpHas

napajuienenunesn, Kyo); camocTosTenbHas paboTa
[IpakTnueckue paboThI
KonTponbnas pabota
DK3aMeH

1P 11. Knaccudunuposatsb OK 01 - OK 07, YcTHBIT onpoc

MHOTOTPaHHUKH, BBIOUpPAas OCHOBAHUS IK 1.2., [IK 1.3. MaremaTu4ecKuii TUKTAHT

JUIS KJ1acCU(UKAIIIHY; NunuBuayanbHas
camocTosTeNnbHas padboTa
[IpakTuueckue paboThI
KonTponbhas padota
DK3aMeH

P 12. CsobogHo  omepupoBarhb OK 01 - OK 07, YcTHBIN onpoc

MOHSATUSIMH, CBS3aHHBIMH C CEUYCHHEM IIK 1.2., IIK 1.3. Maremarudeckuii JUKTaHT

MHOTOTPAaHHUKOB TIJIOCKOCTHIO; NunuBunyanpHas
camocTosTeNnbHas paboTa
[IpakTuueckue padboTh
KonTponbnas pabota
OK3aMeH

ITIP 13. BrmonHATe NapajjieNbHOE, OK 01 - OK 07, YceTHBIT onpoc

LEHTPAIIBHOE 51 OPTOTOHAJIBHOE K 1.2., I[IK 1.3. MaremaTn4ecKuid TUKTAHT

IIPOCKTUPOBAHNC (I)I/Il“yp Ha IIJIIOCKOCTb,
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BBITIONHATh M300pakeHUss Quryp Ha NunuBuayanpHas
IJI0CKOCTH; camocTosTeNnbHas padoTa
[IpakTnueckue padboThI
KonTponbhas pabota
DK3aMeH
np 14. Crpoutsb CeYeHUst OK 01 — OK 07, VYcerHblii onpoc
MHOTOI'PAHHUKOB pa3IMYHBIMU K 1.2., [IK 1.3. MaremaTuyecKuid TUKTAHT
METOJIaMH,  BBINOJHATH  (BBIHOCHBIE) NnnuBuayanbHast
IJIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX caMmocTosiTenbHast pabora
00beMHBIX (HUTyp: BHI CBEpXY, COOKY, [IpakTrueckue paboThI
CHH3Y; KonTponbras pabota
DK3aMeH
p 15. Brrunciars TJIOIIAAN OK 01 -OK 07, YcerHblil onpoc
MOBEPXHOCTEM MHOTOT'PAaHHUKOB K 1.2., I[IK 1.3. MaremaTuyecKuid TUKTaHT
(npusma, mnupammzaa), reoOMETPUUYECKHUX NunuBunyanbHas
TeJ ¢ IpUMEeHEeHueM (hopMyIr; camocTosTeNnbHas padboTa
[IpakTuueckue padboTh
KonTponbnas pabota
DK3aMeH
NP 16. CsobogHo  omepupoBarthb OK 01 -OK 07, VYerHbIl onpoc
MOHATUSAMM: CUMMETPUS B IPOCTPAHCTBE, K 1.2, TIK 1.3. MareMaTn4ecKuil JTUKTaHT
LEHTP, OChb M IUIOCKOCTh CHMMETPHH, NnnuBuayanbHas
LEHTP, OCb U IUIOCKOCTb CHUMMETPUU caMmocTosiTenbHast pabora
burypsr; [IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH
P 17. Pemate 3a/1auu Ha OK 01 -OK 07, VYcrHbIl onpoc
IOKa3aTeIbCTBO MaTEMATUUYECKUX IIK 1.2., IIK 1.3. Marematuyeckuii JUKTAHT
OTHOIIEHUI 5 HAXOXKJIECHUE NupuBunyanbHast
F€OMETPUYECKUX BEIWYUH, NPUMEHSISA camocTosTenbHas paboTa
W3BECTHBIE  METOAbl TPU  PEUICHUU [IpakTrueckue paboThI
MaTeMaTUYECKUX 3a]1a4 MOBBIIIEHHOTO U KonTponbnas pabota
BBICOKOI'O YPOBHSI CJI0)KHOCTH; DK3aMeH
IIP 18. Ilpumensars  mnpocrennine OK 01 - OK 07, YceTHBIT onpoc
MPOTPaMMHBIE CPEACTBA WU JJIEKTPOHHO- IK 1.2., [IK 1.3. MaremaTH4ecKuid TUKTaHT
KOMMYHUKAIlMOHHBIE ~ CUCTEMBI  IpHU NunuBuayanbHas
pEILIeHNH CTEPEOMETPUUECKHUX 3a/1aY; camocTosTeNnbHas padboTa
[IpakTuueckue paboThI
KonTponbnas padota
DK3aMeH
IIP 19. U3Bnekarb, npeoOpa3oBbIBaTh U OK 01 - OK 07, YeTHBII onpoc
UHTEPOPETHpPOBaTh  MHGOPMALMIO O IIK 1.2, TIK 1.3. MareMaTH4ecKuil ITUKTAaHT
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX NunuBunyanpHas
¢durypax, IpeaCTaBICHHYIO Ha YepTexax camocTosTeNnbHas paboTa
Y PUCYHKaX; [IpakTrueckue paboThI
KonTponbnas pabota
OK3aMeH
ImP 20. CBobogHo  omepupoBaTh OK 01 - OK 07, YcTHBIN onpoc
MOHSTUSIMH, CBSI3aHHBIMU C IIK 1.2., IIK 1.3. MareMaTH4eCKU JUKTAHT
LWIAHAPUYECKOH, KOHHYECKOU Hu NunuBunyanbHas
chepuueckoit MTOBEPXHOCTSIMH, camocTosiTeNnbHas padboTa

OOBSCHATH CITOCOOBI TMMOJIYUCHUS

[TpakTuyeckue paboThI
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Konrponsnas pabora
OK3amMeH

IIP 21. OnepupoBarb MNOHATUSAMY, OK 01 - OK 07, VYeTHbII onpoc
CBSI3aHHBIMU  C  TEJlaMH  BpAILCHUSA: IIK 1.2., IIK 1.3. Matematuyeckuii TUKTAHT
HWIMHAPOM, KOHYCOM, c(hepoit i mapom; NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTnueckue padboThI
KounTponbhas pabota
OK3aMeH
IIP 22. Pacno3HaBaTh Tejla BpalleHUS OK 01 - OK 07, VYcerHblii onpoc
(umnmuHOp, KoHyc, cdepa um map) u | [IK 1.2, IIK 1.3. MatemaTuueckuii JUKTAHT
OOBSCHATH CHOCOOBI TOJMYyYEHUS Tell NunuBuayanbHast
BpalIEHUS; caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
KonrponsHas pabora
OK3aMeH
P 23. KnaccupumupoBarb B3auMHOE OK 01 - OK 07, YcTHbIN onpoc
pacmoyioxeHue chepbl U MIOCKOCTH; K 1.2., I[IK 1.3. MaremaTuyecKuid TUKTaHT
NupuBunyanbHas
camocTosTenbHas padboTa
[IpakTnueckue padboTh
KounTponbnas pabota
DK3aMeH
IIP 24. BorunciisiTh BEIMYUHBI 3JIEMEHTOB OK 01 -OK 07, VYerHbll onpoc
MHOTOIPAHHUKOB U TEJ  BpallCHHS, K 1.2., [IK 1.3. MaremaTuyecKuii TUKTAHT
o0BEMBI M IUIOMIAIM TOBEPXHOCTEH NnnuBuayanbHas
MHOTOTPAaHHUKOB M T€JI  BpaLICHMUS, caMmocTosiTenbHast pabora
TEOMETPUUYECKUX Tel C MPUMEHEHHEM [IpakTuueckue paboThI
bopmyir; KonTponbras pabora
DK3aMeH
P 25. CgobogHo  omepupoBaTth OK 01 - OK 07, YcTHBIN onpoc
MOHATHUSIMH, CBSI3aHHBIMU c IIK 1.2, IIK 1.3. MareMaTH4eCKHU JUKTAHT
KOMOWHAIIMSIMU ~ TEN  BpallleHus | NunuBunyanpHas
MHOT'OTPaHHUKOB: MHOT'OTPaHHUK, camocTosTenbHas paboTa
BIIMCAaHHBIN B cpepy U ONMUCAHHBINA OKOJIO [IpakTuueckue paboThI
cdepsl, chepa, BIMCAHHAs B KonTponbnas pabota
MHOTOTPaHHUK WJIH TEJIO BPALLEHUS; DK3aMeH
ITP 26. BorunciasaTe COOTHOLIEHUS MEXTY OK 01 - OK 07, YceTHBIT onpoc
TJIOMIAIMUA TTIOBEPXHOCTEH U 0ObeMamMu IIK 1.2., IIK 1.3. MaremaTudyeckuii TUKTAHT
N0JIOOHBIX TET; NunuBuayansHas
camocTosTeNnbHas padboTa
[IpakTuueckue paboThI
KonTponbhas padota
DK3aMeH
IIP 27. 300paxxath uzydaemble GpUrypsl, OK 01 -OK 07, VYeTHbI onpoc
BBIIIOJIHATh (BBIHOCHBIE) IUIOCKUE K 1.2., [IK 1.3. MaremaTuyecKuid TUKTaHT
YepTeKU W3  PUCYHKOB  TMPOCTHIX NunuBunyanpHas

00BbEMHBIX (UTYp: BHJI CBEpXy, COOKY,
CHH3Y, CTPOUTH CEYCHUS TEJl BPaIICHUS;

caMmocTosiTenbHast paboTa
[IpakTuueckue padboTh
KonrponsHas pabora
OK3aMeH
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ITP 28. 13BnekaTh, HHTEPIPETUPOBATH U OK 01 - OK 07, YcTHBIT onpoc

npeoOpa3oBbiBaTh  MHPOPMANMIO O IK 1.2., [IK 1.3. MareMaTuuecKuii TUKTAHT

IIPOCTPAHCTBEHHBIX TrE€OMETPUUYECKUX WnuBuayanbHast

¢burypax, IpeacTaBICHHYIO Ha YepTexax camocTosTeNnbHas padboTa

U PUCYHKaX; [IpakTnueckue padboThI
KonTponbhas pabota
OK3aMeH

P 29. CpobOomHO  OmIEpUpOBaTh OK 01 —OK 07, VYcerHblii onpoc

MOHSATUEM BEKTOP B ITPOCTPAHCTBE; K 1.2., [IK 1.3. MaremaTuyecKuid TUKTAHT
NuauBunyanbHas
caMmocTosiTenbHas pabora
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH

IIP 30. BpimonaHATs onepauuud Haj OK 01 - OK 07, VYeTHbII onpoc

BEKTOpaMUu,; IIK 1.2., IIK 1.3. MareMaTH4eCKU TUKTAHT
NupuBunyanbHas
camocTosTenbHas paboTa
[IpakTnueckue padboTh
KounTponbnas pabota
DK3aMeH

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

B JICKapTOBOM CUCTEME KOOPAUHAT; K 1.2., [IK 1.3. MaremaTu4ecKuii TUKTAHT
NupuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTuueckue paboThI
KonrponsHas pabora
DK3aMeH

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

Ha BBIUMCIICHUE YIJIOB MEXAY NPSIMBIMU U IIK 1.2, TIK 1.3. MareMaTH4ecKuil JTUKTAaHT

IJIOCKOCTSIMHU, BBIUHCJIEHHE PAaCCTOSHUM WnnuBuayanbHast

OT TOYKM IO IUIOCKOCTH, B LEJIOM, Ha caMmocTosiTeNbHast padoTa

MIPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO [IpakTnueckue paboThI

METOJ1a TIPU PELLIEHNUH; KonrponsHas pabora
DK3aMeH

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

MOHSTUSIMM, CBSI3aHHBIMM C JBUKCHUEM B IIK 1.2., IIK 1.3. MareMaTU4eCKU JUKTAHT

IIPOCTPAHCTBE, 3HaTh CBOICTBa NunuBuayanbHas

IBYKEHUI; caMOCTOATeNIbHAs padoTa
[IpakTuyeckue paboThI
KonTponbhas padota
DK3aMeH

IIP 34. BpmonHsATh M300pakeHUs OK 01 - OK 07, YeTHBII onpoc

MHOT'OTPAaHHUKOM M T€Jl BpAILLEHUS IIPU IIK 1.2, TIK 1.3. MareMaTH4ecKuil JUKTaHT

MapajyieIbHOM TEPEHOCE, LEHTPATbHOMN NuauBunyanbHas

CUMMETpUH, 3E€PKAJIBHOM CHMMETPHH, caMmocTosiTenbHast pabora

IIpy  IIOBOPOTE  BOKPYT  MPSAMOMH, [IpakTuueckue padboTh

npeoOpa3oBaHus MOA0OUS; KonrponsHas pabora
OK3aMeH

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

MHOTOTPAHHUKOB W TEJI  BPAIICHUS: K 1.2., I[IK 1.3. MaremaTH4eCcKuii TUKTAHT

CCUCHHUA NHWJIIHMHAPA (Hapanneano n
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MEPIEHIUKYIJIIPHO OCH), CEYEHMsI KOHYyca
(mapanienpHOe OCHOBAHUIO u
MPOXOJSAIIEEe Yepe3 BEPIIUHY), CECUCHHS
miapa;

NunuBunyanbHas
caMOCTOsATeNIbHAs paboTa
[IpakTnueckue padboThI
KonTponbhas pabota
DK3aMeH

IIpP 36. HUcnonb3oBats METOIbI OK 01 —0OK 07, VYcerHblii onpoc

IIOCTPOEHUSI CEUYCHUH: METOJ CIIEIOB, K 1.2., [IK 1.3. MaremaTuyecKuid TUKTAHT

METOJi BHYTPEHHETO MPOECKTUPOBAHUS, NunuBuayanbHas

METO/I MIEPEeHOCa CEKYIIEH TI0CKOCTH; camocTosTeNbHas paboTa
[IpakTuueckue paboThI
Konrponsnas pabora
DK3aMeH

P 37. Joka3biBaTb TIe€OMETPUUYECKUE OK 01 -OK 07, YcerHblil onpoc

YTBEPKICHUS; IIK 1.2., IIK 1.3. Matematuyeckuii TUKTAHT
NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTuueckue padboTh
KonTponbnas pabota
DK3aMeH

P 38. IlpumeHATb reomMeTpUYECKUE OK 01 -OK 07, VYerHbIl onpoc

(haKThI IS pEIICHUS CTEPEOMETPHUICCKUX K 1.2., [IK 1.3. MaremaTuyecKuii TUKTaHT

3a1a4y, MPEeANoJaralouuX  HECKOJIbKO NunuBuayanbHas

IaroB  pPEIICHMs,  €CIM  YCJIOBHS camocTosITelIbHas paboTa

MIPUMEHEHHUS 3a/1aHbl B IBHOM M HESIBHOMN [IpakTuueckue paboThI

dopme; KonTponbras padbora
DK3aMeH

P 39. IlpumensaTb nporpaMMHbIE OK 01 - OK 07, YceTHBI onpoc

cpeacTBa u 3JIEKTPOHHO- IIK 1.2., IIK 1.3. Marematuyeckuii JUKTAHT

KOMMYHUKAIIMOHHBIE ~ CUCTEMBI  TIpH NunuBuayanbHas

pEelIeHNU CTEPEOMETPUUYECKUX 3a/1aY; camocTosTenbHas paboTa
[IpakTuueckue paboThI
KonTponbnas pabota
DK3aMeH

ITP 40. ITpuMeHATH MOJIy4YEHHBIE 3HAHUS OK 01 - OK 07, YceTHBIT onpoc

Ha MPaKTHKE: CpaBHMBATb, IK 1.2., [IK 1.3. MaremaTu4ecKuii TUKTaHT

aHAJIM3UPOBaTh M OLICHUBATh pPEATbHBIE NunuBuayanbHas

CUTyalli¥,  TNPUMEHATh  H3y4YEHHBIE caMOCTOATeNIbHAs paboTa

MOHSATHUSA, TEOPEMBI, CBOWCTBA B MPOIIECCE [IpakTuueckue paboThI

MOUCKA perieHus MaTeMaTUYECKH Kontponbnas padota

chopMyITUpPOBAHHOMN poOIeMBl, DK3aMeH

MOJICJIUPOBATh peajbHbIE CUTYyallMd Ha

SI3bIKE T€OMETPUH, HCCJIE0BATh

MTOCTPOEHHBIE MOJIETN C UCTIOJIb30BaHUEM

F€OMETPUYECKUX TOHITHH U TEOpeM,

anmapara anredpsl, pemaTh

MpaKTUYECKUE 3aJaud, CBSI3aHHBIE C

Hax0KJICHHEM T€OMETPUIECKUX BEJINUNH;

IIP 41. Vmers mnpenctaBieHus o0 OK 01 - OK 07, YceTHBIT onpoc

OCHOBHBIX 3Talax pPa3BUTHS TE€OMETPUU IIK 1.2., TIK 1.3. MaremaTuyeckuii TUKTAHT

KaKk COCTaBHOM 4YacTU
Pa3BUTHS TEXHOJIOTHA.

byngamenTa

NunuBunyanbHas
camocTosITeNnbHas padoTa
[TpakTuueckue paboTh
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Konrponsnas pabora
OK3amMeH




