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Pabouas mporpamma y4eOHON AUCIUIUIHHBI pa3paboTaHa B COOTBETCTBUU C
DepepasibHBIM rOCY/1IapCTBEHHBIM 00pa30BaTe/IbHBIM CTAH/IAPTOM CPEJIHEro 001Iero
obpazosanus (PI'OC COO), yrBepxkaernbiM [Ipukazom Munobpuayku Poccun ot
17.05.2012 . Ne 413, ®enepanbHbIM TIOCYIapCTBEHHbIM 00pa3oBaTeIbHbIM
CTaHJapToM cpeaHero mpodeccuonansHoro obpasosanus (PIOC CIIO) no
cnemuansHoctr  09.02.11  «Pa3pabotka W ympaBileHHE  IPOTPaMMHBEIM
obecriedenuem», yTtBepxkaeHHoro Ilpukazom Munnpocsemenuss Poccum ot
24.02.2025 . No 138, mpuMepHoOi pabodell mporpamMmMoit oOiieobpazoBaTenbHOM
AUCcUMTUIMHBl  «Marematnka» i Hpo¢eCCHOHAIBHBIX  00pa3oBaTelIbHBIX
opranuzanuii (ogoOpeno Ha 3acemanuu llemarormdeckoro cosera ®I'BOY IO
WPIIO mporokonom Ne6/2025 ot «18» ampens 2025 roga), Y4ueOHbIM MIIaHOM
I'BITOY PO «bI'IT».

Opraunsanus pa3paboTyHK: roCy/1apCTBEHHOE Oro/KeTHOE
npodeccuonanbHoe oOpa3oBarelibHOe — yupexaeHue PocroBckoil  obnacTtu

«beoKkaTMTBUHCKUI T'yMaHWuTapHO-uHAycTpuanbHbli Texuukym» (I'BIIOY PO

«BI'NT»)

Paspaborunk: Komapucteiii Bnamucna CepreeBud, mpenonabareilb

['BITIOY PO «bI'IT»
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1. MACHHOPT PABOYEN ITPOTPAMMBI
OBIIEOBPA3OATEJIbHBIN JUCIUITIINHBI
OJ.11. MATEMATHUKA

1.1. OOuacTb npuMeHeHnst padoveid NPOrPaMMBbI.

PaGouass mnporpamma o00mIe00pa3oBaTeibHON  y4eOHOM  AUCHUILIAHBI
«MaremaTtuka» TMpeAHAa3HauY€HA [Ji1 M3YYCHHS MaTEMaTUKU OOy4arolUMHUCS,
OCBaMBAIOIIUMK 00pa30BaTENIbHYI0 MPOrpPaMMy CPEIHEro ooIero oopa3oBaHus B
npenenax  OCHOBHOM — Ipo(decCHOHaNbHOM — 00pa3oBaTesibHOM  MPOTrpaMMBbI
noJrotoBku crenuanuctoB cpeanero 3sena (OINOIN TTICC3) cnenumansHOCTER
cpennero npodeccronanbHoro oopazopanus (CI1O) B coorBercTBUM ¢ PI'OC mo
cnenuaibHocTH 09.02.11 PazpaboTka u ynpaBieHHe IpOrpaMMHBIM 00€CTIEYEHUEM,
BXOJUT B YKpYNMHEHHYO rpymniy crennanbHoctei CI1O: 09.00.00 Madopmatuka u

BBIYHCJIIMTCJIbHAA TCXHUKA.

1.2. Mecto y4eOHOH [JAUCHMIUIMHBI B  CTPYKType OCHOBHOH
npogdeccnoHaIbLHOM 00pa30BaTeILHON IPOrPAMMBI.

VYuebHas JUACIUATUITMHA O/.11. Maremaruka OTHOCHUTCS K
o0111e00pa3oBaTeIbHOMY IIMKJIY B CTPYKType OCHOBHOM MpodeCCHOHATBHOM
oOpa3zoBarenbHOU nporpammbl 09.02.11 PazpaboTka u ynpasiieHHEe TPOrpaMMHBIM
o0ecrieyeHneM.

1.3. Heau u 3agaym y4yeOHOM [JAUCUMILUIMHBI — TPeOOBAHUA K
pe3yJIbTaTaM OCBOECHHUE Y4eOHOM TUCUUILIHUHBI.

Coneprxanue MPOTrpaMMBbl o0meoOpa3zoBaTeIbHOM JACIUTLIAHBI
«MaremaTuka» HalpaBlI€HO Ha [OCTIKEHHE pE3yJbTaTOB €€ U3Yy4YeHUus B
cootBercTBHH ¢ TpeboBanusimu DPI'OC COO c¢ yyetom mnpodeccruoHaIbHOM
HarpasineHHoctr OI'OC CIIO.

B nporpammy BKJIIOYEHO cOjE€paHUE, HANpaBlIEHHOE Ha (OPMUPOBAHUE Y

CTY/ICHTOB KOMIIETEHITNI, HEOOXOMUMBIX i KadecTBeHHOro ocBoeHus OITOII



[IIICC3 CIIO, cooTBEeTCTBYIOIIEH CHEIUATIbHOCTH, Ha 0a3e OCHOBHOIO OOIIEro
o0pa30oBaHus C MOJYYEHUEM CPEIHETO O0IIero 00pa3oBaHUsl.

Conepxanue ydeOHON AUCHUIUIMHBI OTPa)KaeT OCOOECHHOCTH HW3Y4YEHUS
MaTeMaTHK{ B 3aBUCUMOCTHU OT Mpoduiisi NpodhecCHOHaTBLHOTO 00pa3oBaHusi. JTO
BBIPAXKAETCS Yepe3 KOJIMYECTBO YACOB, BBIJICTSAEMbIX HA U3yUYCHUE OTACIBHBIX TEM
MpOrpaMMbl, TIYOWHY WX OCBOCHHS CTYICHTaMH, 4Yepe3 O0bEM M XapakTep
MPAKTUYECKUX 3aHSITHH, BUIbI pa0OTHI CTYICHTOB.

Oco0oe 3HaYeHne AUCUMILIMHA UMEET MTPU popMupoBaHuu U pazsutuu OK.

OK O01. Beibupars cnocoObl pemieHus 3agad  MpoQecCuoHaTbHOU
JEATEIIBHOCTH TPUMEHUTENIBHO K Pa3JIUYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBarb COBPEMEHHBIE CpEIACTBA IIOWCKA, AaHalW3a M
UHTEpHpeTanuu nHHopMaluu, 1 HHOOPMAIIMOHHBIE TEXHOJIOTUU JIJISl BHITOJIHEHUS
3a/1a4 Npo(eCcCUOHANbHON EATETbHOCTH.

OK 03. IlnanupoBarh U peaau30BbIBaTh COOCTBEHHOE MPO(PECCUOHATBHOE U
JUYHOCTHOE pa3BuUTHE, IpeANPUHUMATEIBCKYIO JEATeIIbHOCTH B
npodecCHOHANBHON cdepe, UCTOIB30BaTh 3HAHUS IO MPABOBOM U (DUHAHCOBOM
IPAMOTHOCTH B Pa3JINYHBIX )KU3HEHHBIX CUTYAIUSX;

OK 04. DddextrBHO B3aMMOIECUCTBOBAThCA W PabOTaTh B KOJJICKTHBE U
KOMAaH/IE;

OK 05. OcymiecTBiasiTh YCTHYIO W THCBMEHHYK) KOMMYHHUKAIIMIO Ha
rocylapctBeHHoOM si3bike Poccuiickoit depepanuu ¢ ydyeToM 0COOCHHOCTEH

COMAJIbHOTO U KYJIbTYPHOT'O KOHTCKCTA.



Oo0mmue

KOMIICTCHINHN

Ilnanupyemblie pe3yabTaTbl 00y4eHH

b |

OO0mue

JAucuuniuHapHbie

OK 01 Brei6upars criocoosl
[pEIICHUS 3314
npoQeCcCHOHATEHON

e TEIIBHOCTH
PUMEHHUTEITBHO

K pa3’IMYHBIM KOHTCKCTaM

- TOTOBHOCTB K TPY/y, OCO3HAHHE IEHHOCTH
MacTepCTBa, TPYIOTIO0HE;

- TOTOBHOCTb K aKTUBHOM JIEATEIIBHOCTH
TEXHOJOTUYECKOW U COLIMAIbHOM HAIPABJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATh U
CaMOCTOSITEIILHO BBITIOJHATE TAKYIO JIEATEITHBHOCTS;
- HHTEPEC K Pa3InYHbIM chepam
podeccHoHaNbHON AeITeIbHOCTH,

OBRJaficHUEe YHUBEPCAIBHBIMU y4EOHBIMU
[T03HABATEIbHBIMU JICHCTBUSMU:

a) 0a30BbIC JJOTHYCCKUE JICHCTBHUS:

- CAMOCTOATENIBHO (hOpPMYIHUPOBATh U
AKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpPUBATh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIN PU3HAK WK
OCHOBAHUS JJIsI CPABHCHHUSI, KITACCU(DUKAITIN U
0000IICHMS;

- OIIPEICIIATH 1IEIH JISATEIIbHOCTH, 3a/1aBaTh
MapaMeTpbl U KPUTEPHH UX JOCTHKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH | ITPOTUBOPEYHSI B
[paccMaTpUBACMBbIX SBIICHUSX;

- BHOCHUTBH KOPPEKTHBBI B JACSITEILHOCTD, OI[CHHBATH
COOTBETCTBHE PE3YJIBTATOB ILIETISIM, OLIEHUBATh PUCKH
MOCIIEICTBUN IEATEIHHOCTH,

- pa3BUBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUN
PKU3HEHHBIX TTPOOIIeM

0) 6a30BbBIC UCCIIEIOBATEILCKUE JCHCTBHS:

-BJIa/IeTh METOJAMH J0KA3aTeIbCTB, AITOPUTMAMU PELLICHUS
3aja4; yMEeHHEe (GOPMYIHPOBATH ONPEIACICHHS, aKCHOMBI 1
TEOpPEMbI, IPUMEHATh UX, IPOBOAUTH JOKA3aTeIbHbIE
[paccyKJIeHUs B XOJI€ pELICHU 3a/1a4;

- YMETh OIIEpUPOBATh MOHATUSAMMU: CTENEHb YHUCIA, JIorapudm
YKCJIa; YMEHUE BBINOIHITH BHIYMCICHUE 3HAUYEHUH U
peoOpa3oBaHus BEIPAKEHUN CO CTENIEHSIMU U Jiorapudmamu,
peoOpa3oBaHus IPOOHO-PAMOHATBHBIX BBIPAKCHU;

- YMETh OIIEPUPOBATh OHATUSAMU: pallMOHAJIbHBIE,

M ppalMOHANIbHBIE, IOKa3aTeIbHbIE, CTEIICHHBIE,
lorapupmMuuecKue, TPUroHOMETPUYECKUE YPAaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETh OIIEpUPOBATh MOHATUAMU: (PYHKIIMSI, HENPEphIBHAS
(byHKIMS, TPOU3BOAHASL, IEPBOOOpA3Has, ONpeAeIeHHBIN
MHTETpal; yMETh HaXOANUTh IPOU3BOIHBIE 2JIEMEHTAPHBIX
(YHKIMH, NCIIOIB3Ys CIIPABOYHBIE MAaTEpUaIbl; UCCIE0BATh B
[poCTeHINX ciiyyasiX (yHKIMU Ha MOHOTOHHOCTb, HAXOAUTh
HauOOIbIINE M HAUMEHbIUINE 3HaYeHUs] PYHKLUNN; CTPOUTH
rpaMKyu MHOTOWIEHOB C MCIIOJIb30BaHUEM arapara
MaTeMaTH4eCKOro aHalu3a; MPUMEHSTh IPOU3BOAHYIO IIPH
[PEILIEHNN 3aJa4 Ha JBUKCHHE; PEIIaTh PAKTUKO-
OpUEHTUPOBAaHHBIE 33/1a4ul HAa HAUOOJbIINE U HAUMEHbIIINE
3HAYECHHUS, HA HAXOX/IEHUE IYTH, CKOPOCTU M YCKOPEHMUS;

- YMETb ONIEPUPOBATH OHATUAMHU: palliOHaIbHAs QYHKLINS,
MokasaresibHast QYHKIMS, CTeTeHHas PyHKITHS,
nmorapudmuueckas QyHKIUS, TPUTOHOMETPUYECKUE PYHKIINH,
0OpaTHbIe PYHKIMH; YMEHUE CTPOUTH IpaUKU N3ydeHHBIX
(byHKIM, NCIIOIB30BaTh rpaUKu MpU U3yYEHUH MPOLIECCOB U

3aBUCHUMOCTEH, MPU PELICHUH 33124 U3 APYTUX y4eOHBIX




- BJIaJACTh HaABbIKaMHU y‘{e6HO-HCCHeIIOBaT€JIBCKOI>'I 158
[IPOCKTHOM JIeITEIbHOCTH, HABBIKAMH pa3peIleHuUs
pooiieM;

- BBIIBJISITH IIPUYMHHO-CIICJCTBCHHBIC CBSI3U U
aKTyaJII/ISI/IpOBaTB 3aﬂaqy, BbBIABUT'aTh FI/IHOTC3y cc
[PEIICHHSI, HAaXOUTh apTYMEHTHI JIJIS J0Ka3aTe/IbCTBA|
CBOMX YTBEPKICHMH, 3a7aBaTh IapaMeTpbl U
KPUTCPHUH PEILICHUS;

- aHaHI/I3I/Ip0BaTI) HOJIy‘-IeHHI)IC B X0I¢€ peIHeHI/ISI
334K Pe3yNIbTaThl, KPUTUYECKH OIICHUBATh UX
TOCTOBEPHOCTH, IIPOTHO3UPOBATh H3MCHCHHE B
HOBBIX YCJIOBHUSIX;

~= YMGTB HepCHOCI/ITI) 3HAHUS B HO3HaBaT€J'II)Hy}O nu
[PAKTUYECKYIO 00JIACTH YKU3HECITCIbHOCTH,

- YMGTI) I/IHTerI/IpOBaTI) 3HAHUA U3 pa3HBIX
[IPEIMETHBIX 00JIACTEei;

- BbIJIBUI'aThb HOBBLIC UJICH, npeﬂnaraTL
OpPUTHHAIILHBIE TTOIXO/IBI U PEIICHUS;

1 CIIOCOOHOCTH UX HMCIIOJIb30BaHHUS B
[M03HABATENLHOM U COIMATBLHOM MPaKTUKE

[PEIMETOB U 3aa4 U3 PeajbHOM JKU3HU; BBIpaXKaTh (OpMyJIaMH
3aBHCHUMOCTH MEXK]y BEIMYMHAMY,

- YMETb pellIaTh TEKCTOBBIE 3a/1a4l Pa3HbIX TUIIOB (B TOM YHCIE
Ha MIPOLIEHTHI, I0JH U YaCTH, Ha IBUXKEHUE, paboTy, CTOUMOCTb
TOBAPOB U YCIIYT, HAJIOTH, 33a41 U3 00JIACTH yIIpaBIICHUS
ITMYHBIMU M CEMEHHBIMU (PUHAHCAMU); COCTABIIAThH BBIPAKEHHUS,
YpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33]1auH,
MICCJIEIOBATH IIOJYYEHHOE PELIEHUE U OLICHUBATh
[1PaBIONOA0OHOCTb PE3YIIBTATOB;

- YMETh OIIEpUPOBATh MOHATUSAMU: CpeHee apu(PMETHUECKOE,
MearaHa, HauOoublee U HaMMEHbIIIee 3HaYeHUs], pa3Max,
ycriepcus, CTaHapTHOE OTKIIOHEHHE YHCIIOBOIO Habopa; yMeTh
M3BJICKATh, HHTEPIIPETUPOBATH MHPOPMAIUIO, IPEICTABICHHYIO B
TabIMIax, Ha IMarpaMMax, rpagukax, OTpaXxarollyto CBOicTBa
[peaTbHBIX MPOLECCOB U SIBIICHUI; TPEICTABIATh HHPOPMALIUIO C
[IOMOILBIO TAOJIUI] U IMAarpaMM; UCCIIE0BaTh CTaTUCTHUECKUE
TaHHBIE, B TOM YHUCIIEe C IPUMEHEHNEM I'paduIeCKUX METOJIOB U
PIIEKTPOHHBIX CPENICTB;

- YMETh OIIEPUPOBATh NOHATUAMU: CIIy4alHBIN OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSITHOCTD CIY4aliHOTO COOBITHS; YMEHHUE BBIUYUCIIATh
BEPOSTHOCTDH C UCIOJIB30BaHUEM IpapUUECKUX METO/IOB;
[IPUMEHATH (HOPMYIIBI CI0XKEHUS U YMHOXKEHHUS BEPOSITHOCTEH,
KOMOMHATOpHbIE (PaKThl M POPMYIIBI IPU PELICHUH 33/1a4;
OLIEHUBATh BEPOSITHOCTU PeajbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4aiiHBIMU BEJINYMHAMM; YMEHHE IPUBOJUTH PUMEPHI
[POSIBIICHUS 3aKOHA OOJIBIINX YMCEI B IPUPOIHBIX U
0OIIeCTBEHHEIX SBJICHUSIX;

- YMETb OIIEPUPOBATH NOHATUAMMU: TOUKA, PsIMas, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPaHHBIN yroJ, CKpeluBaroIrecs npsmbie,
[apajyIeIbHOCTD U MEPIEHINKYIAPHOCTD MPSIMBIX U MIJIOCKOCTEH,
YTOJT MEXTY IPSIMBIMH, YTOJI MEXKTY MPSIMON U TJIOCKOCTBIO, YTOJI
MEXy INIOCKOCTSIMHU, PACCTOSHUE OT TOYKH J10 TUIOCKOCTH,

ACCTOAHUE MCXKIY NPAMBIMHU, PACCTOAHUC MCXKY IJIOCKOCTAMMU,




YMEHHUE UCIIONIb30BATh MPH PEIICHUH 33a]1a4 U3y4YEeHHBIC (PaKTHI U
TEOPEMBbI INIAHUMETPHH; YMEHUE OILICHUBATh pa3Mepbl 00BEKTOB
OKPYKaIOIIEro MUpa;

- YMETb ONIEPUPOBATH MMOHATHSIMU: MHOTOI'PAaHHUK, CEUCHHE
MHOTOIpaHHHKA, KyO, mapaluiesienune, npu3mMa, mupamMmuia,
(urypa u moBepxXHOCTh BpalleHUs, IIIMHIIP, KOHYC, 1ap, chepa,
ceueHust (pUrypsl BpalleHus, III0CKOCTh, Kacaromasics chepsl,
[MJTMH]PA, KOHYCA, TUIOIIA/Ib TTOBEPXHOCTU IIUPAMU/IBL, TIPU3MBI,
KOHYyCa, IIMITNHIPA, TUIOmaab chepbl, 00beM Kyoa,
NPSIMOYTOJILHOTO HapaJuIeenueaa, IMPaMU/Ibl, TIPHU3MBI,
[UIMHAPA, KOHYCA, Iapa; yMEHUe U300pakaTh MHOTOTPAaHHHUKH U
MOBEPXHOCTH BPAIICHHS, HX CEYCHHS OT PYKH, C TIOMOILBIO
UEPTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB; YMEHUE
pacrio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
[paCrio3HaBaTb NPaBUJIbHBIC MHOTOI'PAaHHUKH

- YMETb ONEPUPOBATH MOHATHIMU: IBH)KEHHUE B TPOCTPAHCTBE,
0100HbIE (UTYPBI B TPOCTPAHCTBE; UCIIOJIB30BATH OTHOILIEHUE
ruIoIael noBepxHocTei 1 00bEMOB MOTOOHBIX (GUTYp MTPH
pEeLIeHNHN 3a]1ad;

- YMETh BBIYMCIISATh F€OMETPHUUECKUE BEIMUHUHBI (JITTMHA, YToll,
rI0IIa b, 00bEM, IUIOMAlh TOBEPXHOCTH ), UCTIONB3Ys H3yUYeHHBIE
(opMyIIBI U METOBI;

- YMETH OIIEPUPOBATH OHATUAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOPMHAT, KOOPJMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIPHOE TIPOU3BEACHNUE, YTOJI MEX/y BEKTOpaMH, CyMMa
BEKTOPOB, POU3BEICHHE BEKTOPA HA YUCIIO; HAXOIUTh C
[TOMOIIIbIO U3YYEHHBIX (POPMYIT KOOPIUHATHI CEPEINHBI OTPE3Ka,
[pacCTOSIHUE MEXKYy IBYMS TOUKaMH;

- YMCTb BI)I6I/IpaTI) HO)]XO)IS[HII/Iﬁ H3yquHLIﬁ METOA IJIA pCIICHUSA
3aJja4uM, paclio3HaBaTh MaTeMaTuyeckue (pakTel u
MAaTEMAaTUYICCKHUEC MOJICIN B IIPUPOJHBIX U 06IJ_ICCTBCHHI)IX
SIBICHUSAX, B MICKYCCTBE; YMEHHUE MPUBOAUTH IPUMEPHI




MaTeMaTH4EeCKUX OTKPBITUH POCCUMCKON U MUPOBOU
MaTeMaTH4eCKON HAYKH.

- YMETb OIIEPUPOBATh NOHATUSIMU: OIIPEIEIIEHNE, AKCUOMa,
TeopeMa, CIEICTBHE, CBOMCTBO, IPU3HAK, TOKA3aTeIbCTBO,
[PaBHOCHIIbHBIE (DOPMYITUPOBKU; yMEHHE (hOPMYIINPOBATH
00paTHOE ¥ MPOTHBOIOJIOKHOE YTBEP)KICHUE, IPUBOIAUTH
[IpUMEpBI U KOHTPIPUMEPBI, UCII0Ib30BaTh METOL
MaTeMaTH4eCKON MHAYKLUU; IPOBOIUTD JOKa3aTeIbHbIE
[paccyKJIeHUs IPU PEILICHUH 3ajia4, OLIEHUBATh JOIrMUECKYIO
[IPABUJIBHOCTB PaCCyXACHUI;

- YMETb OIIEPUPOBATh NOHATUSIMU: MHOKECTBO, ITOJIMHOKECTBO,
OIepanuy HaJl MHOKECTBAMH; YMEHHUE UCIIOJIb30BAaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar Jijisl ONMCAaHUs PEAJIbHBIX IIPOLECCOB U
SIBJICHU TIPU PEIIEHUH 3a/1a4, B TOM YUCIIE U3 APYIHX YUeOHBIX
[IpEIMETOB;

- YMETh OIIEpUPOBaTh MOHATUAMMU: Ipad, CBSI3HBIN rpad, aepeso,
LIMKJI, Tpad Ha MJIOCKOCTH; YMEHUE 33/1aBaTh U OMUCHIBATh I'padbl
Pa3IMYHBIMU CIIOCOOAMU; MCTIONIB30BATh Tpadbl MPH peleHUH
3azad;

- yMETh CBOOO/IHO ONEPUPOBATH MOHATHSIMHU: COUETAHHE,
MepecTaHOBKa, YUCIIO COUETAHUM, YUCIIO MTEPECTAaHOBOK; OMHOM
Hpi0TOHA; yMEHUE IPUMEHATh KOMOUHATOPHBIE (aKThI U
paccyXJIeHus JJis peleHus 3a1ay;

-YMETh ONEPUPOBATh MOHATUSIMU: HaTypaJIbHOE YNCIIO, LIEJI0E
YKCIJIO, OCTATOK 110 MO0, PAllMOHAIBHOE YUCIIO,
MPPaLMOHAIEHOE YMCII0, MHOXKECTBA HATYPAJIBHBIX, LEJIbIX,
pallOHAJIbHBIX, IEHCTBUTENbHBIX YHCEI; YMEHUE UCTIOIb30BaTh
[IPU3HAKY AETUMOCTH, HAMMEHBIINH OOIMN AeTUTENb U
HauMeHbIIee ollee KpaTHOe, alropuT™ EBKinIa pu pereHuu
3a]1a4; 3HAKOMCTBO C Pa3JIM4YHbIMH MO3ULIMOHHBIMU CUCTEMaMU
CUHCIICHMUS,

- YMETh CBOOOJIHO OTMEPUPOBATH MOHATHIMU: CTETIEHb C LEJIBIM
oka3aresieM, KOpeHb HaTypaJIbHOM CTENEHH, CTETIEHb C




palMOHABHBIM TTOKA3aTeJIeM, CTETIEHb C JeHCTBUTEILHBIM
(BeLIeCTBEHHBIM) ITOKa3aTeleM, JJorapu@m vucia, CHHYC,
KOCHHYC M TAHI'€HC ITPOU3BOJIBHOIO YHCIIA;

- YMETh OIIEpPUPOBATh MOHATUSAMU: TOXKIAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMA YPaBHEHHH
1l HEPaBEHCTB, PaBHOCUJIBHOCTh YPAaBHEHHM, HEPABEHCTB U
CUCTEM, pallMOHaJIbHbIE, UpPALlMOHAIbHBIE, [10KA3aTEIbHbIC,
CTENEHHbIE, JJorapu(pMUIecKue, TPUTOHOMETPHUYECKUE
YpaBHEHHsI, HEPAaBEHCTBA M CUCTEMbI; YMEHHE PEIIaTh YpaBHEHHUS,
HEpaBEHCTBA U CUCTEMBbI C TIOMOILBIO PA3JIMYHBIX IPUEMOB;
pemars ypaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI C TTApaMETPOM;
[IPUMEHATh YPaBHEHMSI, HEPABEHCTBA, X CUCTEMBI JJIS1 PEIICHUS
MaTeMaTHYeCKHX 33134 U 33/1a9 U3 PAa3IUYHbIX 00JacTeill HayKu U
[peabHON )KU3HU;

-yMeTb CBOOOZHO ONEPUPOBATh MOHATUAMHU: rpaduk HyHKINH,
oOparHas QyHKIUS, KOMIO3ULMS PYHKIUHN, TUHEITHAS QYHKINS,
KBaJpaTnyHasi QyHKIHS, cTereHHast QYHKIHS C IeITbIM
[oKasaresieM, TPUroHOMeTprudeckre QyHKIUN, 0OpaTHbIe
TPUTOHOMETpHUYECKHe (PYHKIMHU, TTOKa3aTeIbHast U
iorapudmuueckas GyHKIUN; yMEHUE CTPOUTH Tpaduku
(YHKIM, BEIIOTHATH peoOpa3oBaHus rpapukoB GyHKIINIA;
YMEHHUE UCIIOIb30BaTh rpaduku GYyHKUIUN AT U3ydEeHUS
[IPOLIECCOB U 3aBUCUMOCTEN MPH PEIICHNH 33]a4d U3 APYTUX
y4eOHBIX IPEAMETOB U U3 peabHOM KU3HH; BHIPAXKAaTh
(bopMyIamMu 3aBUCUMOCTH MEKIY BETHINHAMH,

YMEHHUE CBOOOIHO OTEPUPOBATH MOHATUAMU: YETHOCTh (DYHKIIUH,
[epUOANYHOCTD (PYHKIIUHN, OTPAaHUYEHHOCTh (DYHKIINH,
MOHOTOHHOCTH (PYHKIIMH, SKCTpeMyM (pyHKIMH, HanOoIblIee U
HaMMEHBbIIIee 3HaYeHHsT (DYHKIIMU Ha TPOMEKYTKE; YMEHHE
[IPOBOAMTH UCCIIEIOBAHNE (PYHKIINH;

YMEHHE HUCIIOJIb30BaTh CBOMCTBA U rpaUKu PYHKIMH 11s

CIICHUA ypaBHeHHfI, HCPABCHCTB U 3a4a4 C MapaMCTpaMu;
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M300paxarh Ha KOOPJMHATHOW MJIOCKOCTH MHOXECTBA PEIICHUN
YPaBHEHHI, HEPABEHCTB U X CUCTEM;

- YMETh CBOOO/IHO OTIEPUPOBATH MOHATHIMHU:
[10CJIe10BATENILHOCTD, apupMeTUYECKast IPOrpeccus,
reoMeTpuyecKast porpeccusi, 0eCKOHEYHO yObIBarOIIas
reoMETPUYECKas IIPOrPeccusl; yMEHUE 3a1aBaTh
[10CJIEI0BATEIBHOCTH, B TOM YHUCJIE C IIOMOILBIO PEKYPPEHTHBIX
hopmy;

- YMETh OIIEPUPOBATh MOHATUSMH: HEMIPEPHIBHOCTD (DYHKIINH,
ACHMIITOTHI I'paduka GyHKINH, IepBast U BTOpask IPOU3BOAHAsS
(YHKIIUH, TEOMETPHUECKUHN 1 (PU3NIECKHII CMBICI TPOU3BOTHOMH,
[epBOOOpa3Has, ONpeAeICHHbIM HHTErpajl; yMEHUE HAXOAUTh
ACHMITTOTHI Tpaduka (GyHKIIMK; yMEHHUE BEIYUCIISATH TPOU3BOAHBIC
CYMMBI, IPOU3BEICHMS], YACTHOI'O U KOMIIO3ULIUU (PYHKIIHH,
HAXOAWTh YpaBHEHUE KacaTebHOW K TpaduKy GyHKINH;
YMEHHE HUCIIOJIb30BaTh IPOU3BOAHYIO Ul HCCIIEIOBaHUS
(bYHKIMM, U1 HAX0XKICHHSI HAWJTY4IlIero peleHus B
[TPUKJIAIHBIX, B TOM YUCJIE COLIMAIbHO-DKOHOMUYECKUX U
(u3nyecKuX 3ajayax, AJis ONpeaeeHUs] CKOPOCTU U YCKOPEHHUS;
HaXOAMTH TUIOLIAAN U 00BEMBI (PUTYp ¢ TOMOIIBIO HHTErPaa;
[IPUBOAMTDH IPUMEPHI MAaTEMATUYECKOTO MOAEINPOBAHUS C
noMolbio AU depeHIInalbHbIX YpaBHEHUIH;

- YMETb ONIEPUPOBATH NOHATUSAMHU: KOMIJIEKCHOE YHCIIO,
COINPSIKEHHBIE KOMIUIEKCHBIE YNCIIA, MOLYJIb U apTyMEHT
KOMITJIEKCHOTO YKciia, popMa 3arnucy KOMIUIEKCHBIX YHCE
(reomeTpHuuecKasi, TPUTOHOMETPHUYECKas U anredbpanyeckasi);
YMETb IIPOU3BOUTH apu(METHUECKUE IEUCTBUS C
KOMITJIEKCHBIMU YHMCIIaMU; IPUBOINUTE IPUMEPHI UCIIOIb30BaHUS
KOMITJIEKCHBIX YHCEIT,;

- YMETh CBOOO/IHO ONIEpUPOBAThH MOHATHAMU: CPEIHEES
apudmeTrnyeckoe, MeMaHa, HauOoJblIee U HaUMEHbIIIee
3BHAYEHHUs, pa3Max, IUCIIEPCHsl, CTAaHAAPTHOE OTKJIIOHEHHE IS

O CAaHW YMCIOBEIX JAHHBIX; YMCHHEC MCCJIICOBATH
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CTaTUCTUYECKUE JJAHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpadMuecKUX METOAOB U AIEKTPOHHBIX CPENICTB; rpauuecKu
MICCJIEIOBATh COBMECTHBIE HAOIIOIEHUS C TIOMOLIBIO AUArPaMM
[paccerBaHMs U JTUHEUHOU PErpecChy;

- YMETh HaXOJUTh BEPOSATHOCTU COOBITHIA C HCIIOIb30BAHUEM
rpaMueCcKUX METOOB; IPUMEHSTh I PELIeHUs 33134 (OPMYIIbI
CJIOKCHHSI 1 YMHOXKEHUS BEpOATHOCTEH, (POpMYITy MOIHOM
BEpOSITHOCTH, hopmyny bepHymin, koMOuHaTOpHbIE (PaKThl U
(opMyIbl; OLIEHUBATh BEPOSITHOCTU PEAJIbHBIX COOBITUI; YMEHUE
OIEpUPOBATh MOHATUSAMU: CllydaliHas BEIMYNHA, PACIPEICIICHUE
BEPOATHOCTEN, MATEMAaTUYECKOE OXKUAAHUE, TACIIEPCUS U
CTaHJapPTHOE OTKJIOHEHHE CIIy4aifHON BEIMYUHBI, (QYHKLIUU
pacupeneneHus U IJI0THOCTH PaBHOMEPHOIO, IIOKA3aTeIbHOTO U
HOPMaJIBHOTO PaclpeeIeHU; yMEHHUE UCII0Ib30BaTh CBOMCTBA
M3Y4EHHBIX PACIpPEICICHUN I PELICHUS 3a1a4; 3HAKOMCTBO C
MOHATUSAMU: 3aKOH OOJIBIINX YHUCEN, METO/Ibl BIOOPOUYHBIX
MICCIIEIOBAaHNN; YMEHUE ITPUBOINUTD IPUMEPHI ITPOSIBIICHHS 3aKOHA
OOJIBIIMX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSAX;

- YMETb CBOOO/IHO ONIEPUPOBATh MOHATHAMU: TOUKA, IpsSIMas,
[1JIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH yTOII,
IIByTPAHHBIN YroJ, TPEXTPAaHHBIN Yo, IepeceKaromumecs,
[apajuIesIbHbIE U CKPEIIHUBAIOIINECS IPSIMBIE, TAPAJUIEIbHOCTD U
[EPIEHIUKYIAPHOCTD IPSIMBIX U INIOCKOCTEH, YTOJI MEXKIY
[IPSIMBIMU, YTOJI MEXAY IPSIMOM U INIOCKOCTBIO, YOIl MEXTY
[JIOCKOCTSIMHM; YMEHHE MCIOJIb30BaTh IIPU PELICHUH 33]1a4
3y4yeHHbIE (DAKThI U TEOPEMBI IUIAHUMETPUH; YMEHUE OLIEHUBATh
pa3Mepbl OOBEKTOB B OKPY’KaIOIEM MUPE; YMEHHUE OIEpPUPOBAThH
[TOHSTUSIMHM: MHOTOTPaHHMK, CEYEHNE MHOTOTpaHHHKa,
[paBUJIbHBIN MHOTOTpaHHUK, pU3Ma, TUpaMua, Gurypa u
[MOBEPXHOCTh BpallleHUs, IIMIUH/IP, KOHYC, ap, cdepa, pa3BepTka
[TOBEPXHOCTH, CEYEHUS KOHYCA U HUIUHAPA, TapaJUIEIbHbIE OCH
VT OCHOBaHMIO, CEYCHHE II1apa, TIOCKOCTh, Kacaromasics chepsl,

MUJIMHApA, KOHYCa, YMCHHUEC CTPOUTH CCUCHNEC MHOTI'OT'paHHHKA,
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n300paXkaTb MHOTOTPAaHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH BpAIICHUS,
X CEYEHUs], B TOM YHCJIE C IOMOIBIO SJIEKTPOHHBIX CPE/ICTB;
YMEHHUE IPUMEHATh CBOMCTBA F€OMETPHUECKUX (puryp,
CaMOCTOATENIBHO (DOPMYIIMPOBATh ONPEEIEHUS U3y4aeMbIX

(buryp, BBIABUraTh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpuyecKkux (Guryp, 000CHOBBIBATh WM ONPOBEPraTh UX;
YMEHHUE MPOBOIUTH KJIACCH(PHUKALNIO GUTYP IO PA3TUIHBIM
[IpHU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JIOTIOJIHUTEIbHbBIE
[IOCTPOCHMUS;

- YMETh CBOOO/IHO ONEpUPOBATh MOHATHAMMU: IUIOIAAb (DUTYDBI,
00beM (UTYpHI, BEIMYMHA YITIa, PACCTOSHUE OT TOYKHU JI0
[JIOCKOCTH, PACCTOSIHUE MEXKY MPSIMBIMH, PACCTOSHUE MEXKIY
[JIOCKOCTSIMH, TUIOIIAAb C(Eephl, IUIOMIAb TOBEPXHOCTH
[UpaMU/Ibl, IPU3MBI, KOHYCa, IUIMHIPA, 00beM Kyoa,
[IPSIMOYTOJILHOTO Hapasuleenune1a, MMpaMubl, IPU3MBI,
[UIMHApA, KOHYCA, I11apa; yMEHUE HaXOJUTh OTHOLICHHE 00bEMOB
M000HBIX QUTyp;

- yMETh CBOOO/IHO OTMEPUPOBATH MOHATHIMU: ABHKEHHE,
[apajuieNbHbIN IepeHOC, CAMMETPHUS Ha TUNIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHKe MOJ00Us, MOJOOHbIE
(burypsl; yMEHHE paclio3HaBaTh paBHbIE U OJO00HBIE (UTYpHI, B
TOM YHCIIE€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYpE; YMEHHUE
MCIIOJIb30BaTh FEOMETPUYECKHUE OTHOIIEHHUS, HAXOUTh
reoMeTpUYEeCKUe BETMUMHBI (JUIMHA, YTOoJl, IJI0Ia1b, 00beM) Ipu
[pEIIEHNH 3a]a4y U3 APYruX Y4eOHBIX IPEIMETOB U U3 PEAIbHOM
PKU3HM,

- YMETb CBOOO/IHO OTIEPUPOBATh MOHATHSAMU: MPSIMOYTOJIbHAS
crcTeMa KOOpJIUHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPIHMHATHI
BEKTOpA, CyMMa BEKTOPOB, IIPOM3BE/IEHIE BEKTOpA HA YUCIIO,
pa3yio’keHHe BEKTOpa Mo 0a3ucy, CKalIspHOe MPOU3BEICHUE,
BEKTOPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOpaMU; YMEHHE
MICTIOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIM METOJ TS peIIeHUs

reoMeTpUYEeCKUX 33/1a4 U 3a]1a4 APYTrUX y4eOHBIX IPEIMETOB;
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OIEpUPOBaTh MOHATUAMU: Marpula 2x2 u 3x3, onpeaeauTenb
MaTpULbl, FTEOMETPUYECKUNA CMBICII ONIPENETIUTEIIS;

- YMETb MOJIEJIMPOBATh PEAJIbHBIE CUTYallMH Ha S3bIKE
MaT€MAaTUKH; COCTABIIATH BHIPAKCHMS, YPABHEHHUsI, HEPABEHCTBA U
X CHCTEMBI 10 YCJIOBHUIO 3a/1a4l, UCCIIE0BATh IOCTPOCHHbIE
MOZIETIN C UCIIOJIB30BAaHUEM alapara ajareopsl,
MHTEPIIPETUPOBATD [TOJyUYEHHBINH PE3YIIBTAT; CTPOUTD
MaTeMaTH4E€CKUE MOJEIH C IOMOLIbI0 T€OMETPUYECKUX ITOHATUI
1 BEJINYMH, PEIIATh CBSI3aHHbIE C HUMU IPAKTUYECKUE 3a/]a4H;
COCTABJIATH BEPOATHOCTHYIO MOJEINb U MHTEPIIPETUPOBATH
[10JTy4YEHHBIN PE3YNIbTaT; pellaTh NPUKIIAIHbIE 3a]ja4l CPEICTBAMU
MaTeMaTH4eCKOI0 aHaJIn3a, B TOM YHUCJIE COLUAIbHO-
PKOHOMHUYECKOTO U (PM3HMUECKOTO XapaKTepa;

- YMEHHUE BBIOUPATh MOAXOIAIIMNA METOJ /1J1s peIICHUs 3a/1a4uy;
[MOHMMaHHUE 3HAaYMMOCTH MAaTEMAaTUKHU B U3YYEHUH NTPUPOIHBIX U
00I11€CTBEHHBIX ITPOLIECCOB U SIBJICHUI; yMEHUE paclio3HaBaTh
[IPOSIBJICHHE 3aKOHOB MaTEMaTUKH B UCKYCCTBE, YMEHHE
[IPUBOAUTH IPUMEPBI MATEMATUYECKNUX OTKPBITUN POCCUICKON U
MHPOBOM MAaTEMaTUYECKOM HAYKU

OK 02 HUcmoab30BaTh
COBpPEMEHHBIEC CPEICTBA
[MOMCKa, aHaJIn3a 1
WHTEpIpeTanuy HHGOpMaInu,
U MTHPOPMAIIOHHBIE
TEXHOJIOTHUH JJ151 BBLITOJIHEHUS
3amad mpodeccuoHaNIbHOM
nesTenpHOCTH

B 061acTu IEHHOCTH HayYHOTO TTO3HAHMS:
-C(hOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO
[Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH,
OCHOBAHHOTO Ha JIMAJIOre KYJAbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
[MOJIMKYIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SA3BIKOBOM M YU TATEIBCKON
KYJIBTYpBI KaK CPEICTBA B3aUMOACHCTBUS MEKITY
ITFOZIbMU ¥ TIO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAy4YHOU JEeSTENbHOCTH,
TOTOBHOCTH OCYIIIECTBIISITh MPOCKTHYIO U
MCCIIEI0BATENBCKYIO JEATEIbHOCTh MHIUBUIYAIEHO

Y B rpynie.

- YMETh OIIEpPUPOBATh MOHATUSAMU: pallMOHaIbHas (PyHKIMS,
roka3arenbHast QyHKIMs, CTeNeHHast PyHKIus,
iorapudmuueckas GyHKIHUsS, TPUTOHOMETpUYecKre (QyHKIINH,
0OpaTHble PYHKINN; YMEHHUE CTPOUTH TpaduKN U3yUEHHBIX
(byHKIMH, HCTIOIb30BaTh IpaMKU MPU U3YyYEHUH NTPOLIECCOB U
3aBHCUMOCTEH, PU PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX
[IPEIMETOB U 3aja4 U3 peajbHOM JKU3HU; BhIpaXKaTh (opMyIaMH
3aBHCHMOCTHU MEX]y BEIMUYMHAMY;

- YMETb OIIEPUPOBATH OHATUAMHU: TOXKAECTBO, TOKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHHM
1 HEPAaBEHCTB, PABHOCUJIBHOCTh YPAaBHEHUI, HEPABEHCTB U
CHCTEM, pallliOHaJIbHbIe, UppallOHAIbHbIE, TOKAa3aTeIbHbIE,
CTETEeHHbIE, Torapu(pMUIECKHe, TPUTOHOMETPUUECKHE

PaBHCHUA, HCPABCHCTBA U CUCTEMBI; YMCTh pPCIIaTh YPABHCHU S,
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OBilaziecHe YHUBEPCAIbHBIMH YUCOHBIMH
[103HABaTEIILHBIMU JCHCTBUAMHU:

B) paboTta ¢ nHpOpMaITHECi:

- BIIaZICTh HaBBIKAaMH MTOJTy4EHHs HHPOPMALUH U3
MCTOUYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIIEHO
OCYILIECTBIIATH ITOKMCK, aHAJIN3, CHCTEMATU3aIHIO U
MHTEpIIpETaIMi0 UH()OPMALIUK Pa3IMYHBIX BUIOB U
(bopM TpencTaBIeHuUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMmarax ¢
y4eTOM Ha3HAYCHUsS! HH(OPMAIMH U LIEJIEBON
ayZIUTOPUH, BEIOMPAst ONITUMAIIEHYIO (OpMY
[IPE/ICTaBICHUS U BU3yaJIN3aIHH;

- OIICHUBATh JJOCTOBEPHOCTb, JIETUTHMHOCTb
MH(OpMAILINK, €e COOTBETCTBUE ITPABOBBIM U
MOpaJIbHO-3THYECKUM HOpPMaM;

- UCIIOJIb30BATh CPEICTBA MHPOPMALIMOHHBIX U
KOMMYHHUKAI[HOHHBIX TEXHOJOTUI B PELICHUH
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX 1
OpTaHU3AIMOHHBIX 3314 C COOITIOIEHUEM
TpeOOBaHM SPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHUCHBI, PECYpCOCOepeKeHHS, IPABOBBIX U
HTUYECKUX HOPM, HOPM MH(POPMAIIHOHHOM
0€30IaCHOCTH;

- BJIaZIeTh HaBBIKAMH PACIIO3HABAHMUS M 3aIIUTHI
H(popMauu, HHPOPMaLMOHHON 6E€30M1aCHOCTH
ITMYHOCTH

HCPABCHCTBA U CUCTCMbBI C TIOMOILbBIO PA3JIMYHBIX [TPUCMOB,
pelaTb ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IapAMETPOM;
[IPUMCHATH YPABHCHU, HCPABCHCTBA, UX CUCTCMbI IS pCIICHUSA
MaTeMaTH4eCKUX 3a/1a4 U 3a]1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U
[pEAIbHOM KU3HU;

- YMETbh CBOOOIHO OTIEPUPOBATH MOHATUSIMU: IBHKEHUE,
[apaJuyiebHbIN [IEPEHOC, CHMMETPHUS Ha TNIOCKOCTHU U B
[IPOCTPAHCTBE, TOBOPOT, IpeoOpazoBaHue MOA00US, MOJOOHBIE
(bUTypBI; yMETh pacliO3HABaTh PaBHBIE U MTO00HBIE (DPUTYPEI, B
TOM YKCIIe B IPUPOJE, UCKYCCTBE, ApXUTEKTYPE; YMETh

M CII0JIb30BAaTb I'COMETPUUCCKUC OTHOLICHHA, HAXOANUTDh
reoMeTpUYeCcKre BeIMYUHBI (IJIMHA, YOI, TUIOMIA (b, 00bEM) IIPU
pEeIlIeHNN 3a]a4 U3 APYrUX Y4eOHBIX IPEIMETOB U U3 PEAIbHOU
PKA3HU
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OK 03 IInanuposars u
[peaTM30BBIBATH COOCTBEHHOE
npodeccruoHaIbHOE 1
ITMYHOCTHOE Pa3BUTHE,
peAPUHIMATEIBCKYIO
NeATeIbHOCTD B
npodeccuoHansHOU cdepe,
MICTIONIb30BATh 3HAHMUS 110
(MHAHCOBOM TPaMOTHOCTH B
Pa3MTUYHBIX KU3HEHHBIX
CUTYaIHIX

B o0macty 1yxOBHO-HPaBCTBEHHOTO BOCIIHUTAHUS:
-c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS,
PTUYECKOTO IOBECHNUS;

- CHOCOOHOCTb OLICHHMBATh CUTYAlUIO U IPUHUMATh
OCO3HAHHBIE PELIEHUs, OPUEHTUPYACh HA MOPAJIbHO-
HPAaBCTBCHHBIE HOPMBI U LICHHOCTH;

- OCO3HAHME JINYHOTO BKJIAJa B IIOCTPOCHUE
YCTOWYMBOro OyayLIero;

- OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJUTEISAM U
(MIM) APYrUM 4iIeHaM CEMbH, CO3/1aHUI0 CEMbU Ha
OCHOBE OCO3HAaHHOT'O IPUHSATHS LIEHHOCTEN
CEMEIHOMN KU3HU B COOTBETCTBHUHU C TPAJULUAMU
HaponoB Poccuu;

OBnaieHne yHUBEPCAIBHBIMU PETrYJIATUBHBIMU
NIEHCTBUSAMMU:

a) CaMOOpIraHU3aLuUs:

- CAMOCTOSITEJIbHO OCYIIECTBIIATh [T03HABATEIBHYIO
NesITeIbHOCTD, BBISIBIIATH MPOOJIEMbI, CTABUTh U
(dhopMynupoBaTh COOCTBEHHBIE 3a/1a4 B
00pa3oBaTeNbHOM JEATETLHOCTH U KU3HEHHBIX
CUTYyaIHsX;

- CAaMOCTOSITEIBHO COCTABJIATH IIJIaH PEILICHUS
[POOJIEMBI C Y4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATNOUTEHUH;

- 1aBaTh OLICHKY HOBBIM CHUTYaIUsIM;
CrocoOCTBOBATh (HOPMHUPOBAHUIO U MPOSBICHUIO
[ITUPOKOM SPYAUITUN B Pa3HbIX 00JACTAX 3HAHUH,
[MOCTOSIHHO IMOBBIIIATh CBOI 00pa3oBaTeIbHBIN U
KYJIBTYpHBII YPOBEHB;

0) CAMOKOHTPOJIB!

MICIIOJIb30BaTh MPUEMbI Pe(PIECKCUU TSl OLIEHKH

- YMETh ONIEPUPOBATH IOHATUSIMHU: PAIIOHATHHBIC,
MppalMOHAIbHBIC, ITOKa3aTeNIbHbIC, CTCTICHHBIC,
morapudmMudecKre, TPUrOHOMETPUICCKUE YPaBHEHUS U
HEPABEHCTBA, X CHCTEMBI;

- YMETh ONIEPUPOBATH OHATUSMH: MHOTOTPAHHHK, CEYCHHE
MHOTOTrpaHHHKA, Ky0, apajuIe/euIe, Ipu3Ma, IupaMu/a,
(burypa v TOBEpXHOCTh BpalllCHUs, IWIHHIP, KOHYC, map, chepa,
ceueHust GUTYpBI BpaIlIeHHUs, ITIOCKOCTh, Kacaromasics chepsl,
[MIHH]IPA, KOHYCA, IUIOMIAh TTOBEPXHOCTH MTHPAMUJIBI, TIPU3MEI,
KOHYCa, IUJTUHAPA, MIOMAaIL cepbl, 00beM Kyoa,
[TPSIMOYTOJIHHOTO TIapaJUIeTICHUIIC A, ITAPAMUIBI, IIPU3MEI,
[WIMHIpA, KOHYCA, IIapa; YMEHUE U300pakaTh MHOTOTPAHHUKH H
[MOBEPXHOCTH BPAIICHUS, UX CEYCHUS OT PYKH, C IIOMOIILIO
YEePTEIKHBIX MHCTPYMEHTOB M AJICKTPOHHBIX CPEJICTB; YMETh
[pacrio3HaBaTh CAMMETPHIO B POCTPAHCTBE; YMETh PACIIO3HABATh
[IPaBHJILHBIC MHOTOI'PAHHHUKH;

- YMETh ONIEPUPOBATH IOHIATHSIMH: MIPSMOYTOJIbHAS CHCTEMa
KOOPJIMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIUHATHI BEKTOPA,
CKaJISIpHOE TIPOU3BEICHIE, YOI MEKIy BEKTOPAMH, CyMMa
BEKTOPOB, MPOU3BEACHIE BEKTOPA HA YHUCIIO; HAXOIUTH C
[MOMOIIIBIO U3YICHHBIX (OPMYIT KOOPIUHATHI CEPEIMHBI OTPE3Ka,
[paccTOsTHUE MEXAY ABYMS TOUKAMH

CUTYyalluu, BBIGOpa BCPHOTI'O pCHICHUA;
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- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO
[IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIM HHTEIUIEKT, IPEAIIOIaratoui
c(OPMHUPOBAHHOCTB:!

BHYTPEHHEH MOTHBALIMH, BKJIIOUAIOLIEN CTPEMIIEHHE
K JOCTH)KEHUIO LIETIH U YCIEXY, ONTUMU3M,
MHULMATUBHOCTh, YMEHUE JI€HCTBOBATh, UCXOS U3
CBOUX BO3MOXHOCTEH;

- SMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh TIOHUMATh
HMOLMOHAIBHOE COCTOSIHUE IPYTHUX, YUUTHIBATh €T0
[IpU OCYILLECTBICHUH KOMMYHHUKAIUH, CTIOCOOHOCTh
K COYYBCTBHIO M CONEPEKUBAHUIO;

- COL[MAJIbHBIX HAaBBIKOB, BKJIIOYAIOIINX
CIIOCOOHOCTh BBICTPAUBaTh OTHOILEHUS C APYTUMHU
ITI0IbMU, 3200TUTHCS, IPOSIBIISATH UHTEPEC U
azpearb KOH(QJIUKTHI

OK 04 DddexTuBHO
B3aMMO/ICHCTBOBATH U
[paboTaTh B KOJUIEKTUBE U
KOMaH1e

TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH
1 CaMOOIIPEIEIICHHUIO;

-OBJIaJICHNE HABBIKAMU YYEOHO-UCCIIEI0BATENHCKOM,
[IPOECKTHOU U COLIMATIbHOM AEATEIbHOCTH;
OBnazieHNEe YHUBEPCATbHBIMA KOMMYHUKATUBHBIMHU
IEHCTBUSIMU:

0) COBMECTHasl I€SITEIIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh IIPEUMYILECTBA
KOMaH/THOW M MHAWBH1yaJIbHON paOoTHI;

- IPUHUMATBH LIEJIM COBMECTHOM €SI TENBLHOCTH,
OpPraHu30BbIBATH U KOOPAMHUPOBATH JACHCTBHS O €€
TOCTHKEHHIO: COCTABIIATH IIJIaH JSHCTBUM,
[pactpeieNsaTh POJIU C yYE€TOM MHEHUN YYaCTHUKOB
00CYXIaTh Pe3yJIbTaThl COBMECTHOM padOTHI;

- KOOPJIMHUPOBATh U BBITIOJHSITH pa0OTY B YCIOBHSIX
[PEANBHOTO, BUPTYaThbHOTO U KOMOMHHPOBAHHOTO

B3aMMOJICHCTBHUS;

- YMETbh OIIEPUPOBATh NOHATUSAMH: CIIyYalHBIN OMBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTD CIY4aliHOTO COOBITHUS; YMETh BBIUUCIIATh
BEPOSTHOCTH C UCIOJIB30BaHUEM IpapUUECKUX METO/IOB;
[IPUMEHATH (HOPMYIIBI CI0XKEHUS U YMHOXKEHHUS BEPOSITHOCTEH,
KOMOMHATOpHbIE PaKThl M POPMYIIBI IPU PELICHUH 33/1a4;
OLIEHUBATh BEPOSITHOCTH PEaJIbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4aifHBIMU BEJIMYMHAMM; YMEHHE IPUBOJUTH PUMEPHI
[IPOSIBIICHUS 3aKOHA OOJIBIIMX YMCEI B IPUPOIHBIX U
OOIIECTBEHHEIX SBJICHUSX;

- YMETh CBOOOJIHO OTEPUPOBATH MOHATHIMU: CTETIEHb C LEJIBIM
Moka3aTesieM, KOpeHb HaTypaJibHOM CTENeHH, CTENEHb C
[pallMOHAJIbHBIM NIOKA3aTeIEM, CTENIEHD C IEHCTBUTEIIBHBIM
(BemIeCTBEHHBIM) MOKa3aTesieM, JorapudM 4ucia, CHHYC,
KOCHHYC M TAHT'€HC ITPOU3BOJIBHOIO YHCIIA;

- YMETb CBOOOIHO ONIEPUPOBATh MOHATHAMU: TpaduK HYHKIIUH,
oOpatHast QyHKIMS, KOMIIO3ULUS QPYHKIHMH, TuHEeHas QyHKINS,

KBaJipaTuyHasi QyHKIHUs, CTeeHHas QYHKIMS C LEIbIM
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- OCYIIECTBIISITH MIO3UTUBHOE CTPATETUIECKOE
[MOBE/ICHUE B PA3JINYHBIX CUTYaLIUSX, POSIBIIATH
TBOPYECTBO U BOOOpaXKECHHE, OBITh MHUITMATHBHEIM.
OBnajieHue YHUBEPCAIbHBIMU PETYIATUBHBIMU
NICHCTBUSAMMU:

') IPUHATHE Ce0s1 U APYTUX JTFONICH:

- MPUHUMATh MOTHBBI M APTYMEHTBI APYTUX JIOICH
[P aHAJTN3e Pe3yJIbTaTOB JEATEIbHOCTH;

- MPU3HABATh CBOE IIPABO U MPABO IPYTHX JIONEH HA
OIIOKH;

- pa3BHBATh CIIOCOOHOCTH MOHUMATh MHUP C TIO3UIIHH
pyroro 4enoBeKa

MoKa3areyieM, TPUrOHOMEeTpUYeckre (PyHKIUU, 0OpaTHbIe
TpPUTOHOMETpUYecKkne (pyHKINH, TOKA3aTenbHas 1
iorapugmuueckas GyHKIUN;, YMETh CTPOUTH Tpaduku GyHKINH,
BBITIOJIHSTH MPe0Opa3oBaHus TpaduKoB PYHKITHIA;

- YMETh MCIIOJIb30BaTh Tpauku PyHKIMNA 111 H3ydEeHUs
[POLIECCOB M 3aBUCHMOCTEH NPH PEIICHUH 331349 U3 JPYrHX
y4eOHBIX IPEAMETOB U U3 PEabHOM KU3HH; BEIPAXKATh
(bopMyrnamMu 3aBUCIMOCTH MEX/y BEIMYNHAMU;

- CBOOOJTHO OTIEPHUPOBATh MOHATUSMH: YETHOCTH (PYHKIINH,
MEepHOINYHOCTh (PYHKIINH, OTPAaHMYCHHOCTh (PYHKIINH,
MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (DYHKIIMU, HAUOOJIbIIEE U
HarMeHbIIee 3HaYeHUs QYHKIIMH Ha TPOMEXKYTKE; YMETh
MIPOBOAMTH UCCIIEIOBAHNE (PYHKIIHH;

- YMETb UCIIONIB30BaTh CBOICTBA U Tpaduku PyHKIUH 15t
peLIeHNs YpaBHEHHIA, HEPABEHCTB U 33/1a4 C ITapaMeTPaMu;
M300pakaTh Ha KOOPAWHATHOM IIIOCKOCTH MHOXKECTBA PEILICHUI
YpaBHEHHIA, HEPABEHCTB M X CHCTEM

OK 05 OcyiiecTBiaTh YCTHYIO
U TIICHbMCHHYIO
KOMMYHHKAIIHIO Ha
rOCyIapCTBEHHOM SI3bIKE
Poccuiickon @enepanuu ¢
yueToM 0COOEHHOCTEN
COLIMANILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 001acTH 5CTETHYECKOTO BOCIIHUTAHUS

- 3CTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYast
PCTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYJA U OOIIECTBEHHBIX
OTHOIIICHMI;

- CIIOCOOHOCTH BOCITPUHUMATH PA3JIMYHbIE BUIBI
MCKYCCTBa, TPAAULIMU U TBOPYECTBO CBOETO U
IPYTUX HAPOJOB, OLIYIIATh SMOIMOHATIBLHOE
BO3/ICMICTBHE UCKYCCTBA;

- YOSXKJIEHHOCTh B 3HAUUMOCTH JIJISl JIMYHOCTH U
00IIIeCTBa OTEUYECTBEHHOTO U MUPOBOTO UCKYCCTBA,
PTHUYECKHUX KYIbTYPHBIX TPAAUIMNA U HAPOAHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIP@KEHHIO B Pa3HbBIX BUIAX
MCKYCCTBa, CTPEMJICHUE IIPOSIBIATH KaueCTBa

TBOPYECKON JIUYHOCTH;

- YMETh ONEpUPOBATh MOHATUSAMU: CpeHee apu(METHUECKOE,
MearaHa, HauOoubllee U HauMEHbIIIee 3HaYeHUs], pa3Max,
criepcus, CTaHapTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
YMEHHE HU3BJIEKaTh, MHTEPIPETUPOBATH HHPOPMALIHIO,
[peCTaBICHHYIO B TAOIMIIAX, HA IMarpaMMax, rpapukax,
OTPaKAIOIIYIO CBOMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUM;
[PECTaBIATh HH(POPMALIUIO C TOMOIIBIO TAOIMIL U TUarpaMM;
MICCIIEI0BAaTh CTATUCTUYECKNE JAaHHBIE, B TOM YHCIIE C
[pUMEHEHHEM TpapUUeCKUX METOI0B U AIEKTPOHHBIX CPEJICTB;

- YMETh ONIEPUPOBATh MOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YIOJI, CKPELUBAIOIIKECS IIPSIMBIE,
[TapaJuIeIbHOCTh U NEPIEHANKYISIPHOCTD MPSAMBIX U INIOCKOCTEH,
YTOJI MEKIY IPSAMBIMHU, YTOJI MEKY NPSAMOU U IIJIOCKOCTBIO, YIOJl
MEXy IMIIOCKOCTSIMU, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
[PACCTOSHME MEXKY IPSIMBIMU, PACCTOSHUE MEKY IUIOCKOCTSMY,
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OBnaeHre YHUBEPCAITBHBIMU KOMMYHUKATHBHBIMH
MENCTBUSIMU:

a) oOIeHue:

- OCYIICCTBJIATH KOMMYHHKAITUU BO BCEX cepax
PKM3HH,

- pacIio3HaBaTh HeBepOaJbHBIE CPECTBA OOIICHUSI,
[MOHMMAaTh 3HAYCHUE COLMAIbHBIX 3HAKOB,
[PAcIiO3HaBaTh MPEANOCHUIKA KOHPIMKTHBIX
CUTYaIl U CMATYATH KOH(IIUKTHL;

- Pa3BEpPHYTO U JIOTHYHO H3JaraTb CBOIO TOUYKY
3pEHUsI C HCIIOJIb30BAHNUEM SI3BIKOBBIX CPEJICTB

- YMETh HCIIOJIb30BATh P PEIICHUH 3a/1a4 H3y4EeHHBIE (DaKThl U
TeopeMbl INITAHUMETPUU; YMEHHE OLIEHUBATh Pa3Mepbl OObEKTOB
OKPYKAIOLLEro MUpa
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2. CTpykKTypa M coepkaHue 001eo0pa3oBaTeJJbHOM TMCHUIIIMHBI

2.1. O0beM TUCUMIJIMHBI U BUAbI Y4e0HO0I1 padoThl

Bup yueOHoi1 padoThI Oovem 6
yacax

O0beM o0pa3oBaTe/IbHON NPOrpaMMBbI IMCHUILIMHBI 318

B T.4.
OcHoBHOE coep:kaHme 225

BT 4.

TEOpEeTHYECKOE 00yUYEeHHE 199

OPAKTUYECKUE 3aHATHUS 45
IIpogeccnonaIbLHO-OPHMEHTHPOBAHHOE COJlePIKAHUE 56
(conepxaHue NPUKJIATHOTO MOLYJISA)

BT 4.

TEOpeTUYECKoe 00yUeHue 4

IIPAKTUYECKUE 3aHITUSA 52
IIpomexyTouHas arrecTanus (IK3aMeH) 6
Koncynbramuun 2
CamocrosiTesbHast padoTa 10




2.2. TemaTuuyecKHil IVIAH U COACPKAHUE AU CHUTIIUHBI

Conepxxanune yueOHOro marepuasia (0CHOBHOE U PO(ecCHuOHATBLHO-

HaumeHoBaHue pa3iesioB . Oo0bem dopmupyembie
" Tem OPHEHTHPOBAHHOE), 1a00PATOPHBIE U NPAKTHYECKUE 3aHATHS, IPUKJIATHON 4ACOB KOMITeTeHIHHN
MOAYJIb (IIPHA HAJIMYMH)
1 2 3 4
OCHOBHOe coepkaHue
Pazjea 1. [loBropeHne Kypca MaTeMaTMKN OCHOBHOM IIKOJIbI 22
Tema 1.1 Conepxanue yueOHOTO Marepuasa
Henp u 3anaun bazoBble 3HaHUs U YMEHHS 0 MaTeMaTHKe B MPOQPECCHOHATBHON U B TOBCETHEBHOM
MaT€MAaTUKU [P OCBOCHUH | IEATCIHHOCTH.
CHELUAJIbHOCTH KomOuHupoBanHoe 3aHsTue 2
Tema 1.2 Conepxanue yueOHOTO Marepuasa
Uucna v BBIYUCIICHHUS. JleficTBHS HAl TOJOKUTENBHBIMHA U OTPUIATEILHBIMU YHCIIAMH, OOBIKHOBEHHBIMU U
Bripaxkenus u JECATUYHBIMU JIPOOSMHU.
npeoOpa3oBaHUs JleiicTBus co cTeneHs MU, (POPMYJIIbl COKPAIIEHHOTO YMHOXKEHHUSI. 2
KoMOMHHpOBaHHOE 3aHsTHE OK-01. OK-02
Tema 1.3. IIpodeccuonaibHO-OpHEHTHPOBAHHOE COAEPKAHUE (CoAepKaHUe NPUKJIATHOIO OK—O3’ OK-0 4’
I'eomeTpus Ha TUVIOCKOCTH | MOJYJISA) OI’<- 05 ’
Bunel ninockux Guryp v ux miomaib.
[IpakTHKO-OpUEHTHPOBAHHBIE 337a4 B KypCe F€OMETPHUH Ha IJIOCKOCTH 4
[IpakTHueckoe 3aHsITHE
Tema 1.4 Conepskanue yueOHOTO MaTrepuana
ITponienTHeie Beruucaenus | IIpocTbie MPOIEHTHI, pa3Hble crTOCO0bI NX BhIYHCIeHHS. CI0KHBIE TPOIICHTHI
[IpakTHueckoe 3aHsATHE 4
Tema 1.5 ConepxaHue yueOHOro Marepuaa
VYpaBHenus u HepaBeHCTBa | JInHeiHbBIe, KBapaTHbIE, ApOOHO-THHEHHBIC YPaBHEHUS M HEPAaBEHCTBA
[IpakTHueckoe 3aHsATHE 4

Tema 1.6

Coneprxanue yaeOHOTO Marepuaa




Cucremspl ypaBHEHUN U

CriocoObl perieHus CUCTeM JTMHEWHBIX ypaBHeHU. [Tonsarus: marpuna 2x2 u 3x3,

HEpPaBEHCTB onpeaenutenb Marpuibl. Metop ["aycca. CuCTEeMbl HEJTMHEMHBIX YpaBHEHUH. 4
CucreMbl HEpaBEHCTB
KomOunupoBanHoe 3aHstue
Tema 1.7 Conepkanue yueOHOro Marepuana
BxonHoii KOHTpOJIb Brruucnenus u npeoOpa3oBanus. YpaBHEHUS U HEpaBEHCTBA. [ eomeTpus Ha
IIJIOCKOCTH 2
KontpospHas padora
Pazjea 2 [IpsiMble 1 JIOCKOCTH B MPOCTPAHCTBE 14
Tema 2.1. Conepxanue yueOHOTO Marepuasa
OcHOBHbIE TIOHATHUS [Ipenmet crepeomeTpun. OCHOBHBIC OHTHS (TOUKA, MPsMasi, MIIOCKOCTb,
CTEPEOMETPUMU. npoctpaHcTBo). OCHOBHBIE akcHOMbI cTepeoMeTpui. [lepecekaronuecs, 2
Pacnionoyxenue nNpsAMBIX M | apalijielibHbIe U CKpeluBaomuecs npsmbie. [Ipu3Hak 1 cBOHCTBO
IJI0CKOCTEN CKpeUIMBAIOIIMXCS MPsIMBbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.
KomOuHupoBaHHOe 3aHsTHE
Tema 2.2. Conepxanue yueOHOTO Marepuasa
[MapannensHocTs npsMeIX, | [TapannensHble npsmas u mockocts. Onpenenenue. [pusnak. CoiicTBa (¢
MPSIMOM U TIOCKOCTH, nokasarenbcTBoM). [lapannensusie miockoctu. Onpenenenue. [pusnak. CpoiicTa OK-01. OK-02
IJIOCKOCTEN (c nokazarenbcTBOM). TeTpasrap u ero sneMeHTsl. [lapanienenunen u ero SIEMEHTHI. OK—O3’ OK-0 4’
CBoiicTBa MPOTUBOIOIOKHBIX TPaHeH U AUaroHajel napauienenunesaa. 2 OI’<- 05 ’
[Toctpoenue ceuenuii. Pemenue 3amay.
KoMOMHHpOBaHHOE 3aHsTHE
Tema 2.3. Coneprxanue yueOHOTO Marepuana
[lepnieHIUKyISIPHOCTD [Tepnennukynspuelie npsiMble. [lapannenbHbie npsMble, TEPIEHIUKYAIPHBIE K
MIPSIMBIX, IPSMOM 1 iockocTH. [Ipu3HaK nepneHIuKyaspHOCTH IPSIMOM U IIIOCKOCTHU. J{0Ka3aTenbCcTBo.
IIJIOCKOCTH, MJIOCKOCTEN [Mepnennukynsap u HakIoHHad. [lepneHaukynspHble miockocTu. [IpusHak
MEPIEHIUKYIAPHOCTH TNIOCKOCTEN. J[0Ka3aTeNnbCTBO.
PaccTosiHus B TPOCTpaHCTBE 2

KomOuamMpoBaHHOE 3aHsTHE

Tema 2.4.

Coneprxanue yaeOHOTO Marepuaa
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Teopema o Tpex

Teopema o Tpex nepneHaukymnspax. JokazareabCcTBo. Yroil Mex1y IpsMOu U

MePIEeHIUKYISIpax IJIOCKOCTBIO. YTOJ MEKY MIIOCKOCTSIMU 2

KomOunMpoBaHHOE 3aHsTHE
Tema 2.5. IIpodeccnoHaIbLHO-OPUEHTUPOBAHHOE COlep:KaHue (CodepKaHne MPUKIIATHOTO
[TapannensHble, MOJLYJIs1)
MePIEeHIUKYIISIPHEIE, Axkcuombl ctepeoMeTpui. [lepneHIuKyasspHOCTh MPSIMON U TUIOCKOCTH,
CKPEIIUBAOIINECS IPSIMBIE | TApPAJUIEIBHOCTD JIBYX IPSIMbIX, IEPIEHIUKYISAPHBIX IIJIOCKOCTH, 4

MEPIEeHIUKYISIPHOCTh TNIOCKOCTEH

[IpakTHueckoe 3aHiITHE
Tema 2.6. Conepxanue yueOHOTO Marepuasa
Pemenue 3anau. Ilpamele u | Pacronoskenue npsiMbIX U TIIOCKOCTEN B TpocTpaHcTBe. [leprneHukyasspHOCTD U
IJIOCKOCTH B IIPOCTPAHCTBE | NMAapaJyIeIbHOCTh NPSAMBIX U IIOCKOCTeH. CKpelBatonfecs npsiMple

KontponrsHas pabota 2

Pasnea 3. KoopauHatrsl 1 BEKTOPbI 14
Tema 3.1 Coneprxanue yueOHOTO Marepuaia
JlekapToBbI KOOpAUHATEL B | JlekapTOBBI KOOPAMHATHI B TpocTpaHcTBe. [IpocTelimue 3a1a4u B KOOPIMHATAX. OK-01, OK-02,
npocTpaHcTBe. Paccrosgnue | PaccrosHue Mexay IByMsl TOUKaMH, KOOPJUHATHI CEPEIMHBI OTPe3Ka 2 OK-03, OK-04,
OK-05

MCXKAY ABYMS TOYKaAMMU.
KoopauHathel cepenuHb
OTpe3Ka

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 3.2

BexTops! B ipocTpaHCTBE.
VYros Mexny BEKTOpamH.
CkansipHOoe Tpou3BeIcHUE
BEKTOPOB

Conepskanue yueOHOro Marepuana

Bexrtops! B ipocTpancTBe. CI0KEHNE U BBIUUTAHUE BEKTOPOB. YMHOKEHHE BEKTOPA
Ha unucio. Kommuianapaelie BekTopbl. CKalIsipHOE IPOU3BEJCHUE BEKTOPOB.
Pa3noxxenune BekTopa 1o TpeM HEKOMIUIAHApHBIM BeKTOpaM. KoopauHarsl BEKTOpa,
CKaJISIPHOE MPOU3BEACHNE BEKTOPOB B KOOPJUHATAX, YTOJI MEXY BEKTOPaMH, YToOJl
MEXy NPSAMOI U IMIIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH. YpaBHEHHE MIOCKOCTH.
['eomeTprUueCcKHiil CMBICI ONIPEAETUTENS 2X2

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 3.3
IIpakTuxo-
OpHUEHTHPOBAHHBIE 33a41

IIpo¢deccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHME (COepPKAHME IPUKJIATHOTO
MOJYJI1)

Koopaunaraas miiockocTs. Beraucienrne paccTosTHUN U TUIOIIAIeH Ha TIIOCKOCTH.
KonnuectBeHHble pacueTsbl
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Ha KOOPAUHATHOU
IJIOCKOCTH

HpaKTI/I‘-IeCKOG 3aHATUC

Tema 3.4
Pentenue 3amau.
Koopaunars! 1 BEKTOPBI

Coneprkanue yueOHOro Marepuana

JlexapToBBI KOOpAMHATHI B IIPOCTPAHCTBE. BekTopsl B mpocTpancTse. ClaoxeHue u
BBIYMTAHUE BEKTOPOB. YMHOKEHUE BEKTOPA HA 4nciio. KoMIuiaHapHbIE BEKTOPBI.
CkansipHO€ Ipou3BeIcHUE BEKTOPOB. Pa3nokeHne BeKTopa no TpemM
HEKOMIUTaHapHBIM BekTopaM. [Ipocreiimme 3a1auu B koopauHarax. KoopauHarsl
BEKTOpPA, paCCTOSIHUE MEXAY TOUKAMHU, KOOPAUHATHI CEPEIMHBI OTPE3Ka, CKAISIPHOE

IIPOU3BEIEHUE BEKTOPOB B KOOPAMHATAX, YTOJ MEXK/Ly BEKTOPAMHU, YTOJI MEXKIY 2

MPSIMOM U TIOCKOCTBIO, YTOJI MEX]TY INIOCKOCTSIMU

KonTponbHas pabora

Pasnea 4. OcHoBbl TpuroHomerpuu. Tpuronomerpudeckue GyHKIumn 38

Tema 4.1 Conepxanue yueOHOTO Marepuasa
Tpuronomerpuueckue Paguannas mepa yria. [IoBopoT Toukn BOKpyr Hadajna koopAauHar. Onpeznenenue
(yHKLUM OPOU3BOIBLHOIO | CHHYCA, KOCHHYCA, TAHTCHCA U KOTAHTeHCA. 3HAKU CHHYCa, KOCHHYCa, TAHTCHCA U 4
yria, yacia. Paguannas 1 | KoTaHreHca 1o 4eTBepTAM. 3aBUCUMOCTh MEX1Y CHHYCOM, KOCHHYCOM, TAHT'€HCOM U
rpajycHas Mepa yria KOTAHT€HCOM OIHOT'O M TOTO XK€ yIa

KoMOMHHpOBaHHOE 3aHsTHE
Tewma 4.2 Coneprxanue yueOHOTO Marepuasa OK-01. OK-02
OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC M KOTAHTE€HC YIJIOB O U OK-03: OK-0 4:
TPUTOHOMETPHUUECKHE - 0. DopMyIbI IPUBEACHHUS 4 OK-05, OK-06,
TOKJECTBA. KomOunupoBanHoe 3aHsTue OK-07
PopMyIbl IPUBEAEHUS
Tema 4.3 Coneprxanue yueOHOTO Marepuasa
Cunyc, xocunyc, Tanredic | Cymma u pazHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC
CYMMBI U Pa3HOCTH JBYX NBOMHOrO yria. @opmyinsl HOJOBUHHOTO yriia. [IpeoOpa3oBanus CyMMBI
yIJIOB TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEACHUE U TPOU3BEACHUS B CYMMY. 6

CHHYC ¥ KOCUHYC
IBOMHOTO yria. Gopmyiibl
IIOJIOBUHHOT'O yIvla

BripaxkeHne TpuroHoMeTpruueckux (GyHKIIMM yepe3 TAaHTe€HC TTOJIOBUHHOTO
aprymenrta. [IpeoOpa3oBanust MPOCTEHIINX TPUTOHOMETPHUECKUX BBIPAKESHUN

KomOuHMpOBaHHOE 3aHSTHE

Tema 4.4

Conepkanue yueOHOro Marepuana
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@yHKIUHU, UX CBOWCTBA.
Crnioco6b! 3a1aHus

OO6nacTp onpeneneHust 1 MHOKECTBO 3HaueHHH GyHKuuid. YETHOCTD, HEYETHOCTD,
nepuoanyHOCTh GyHKIMKA. CiocoObl 3aaanus HyHKITUN

GbyHKIHIA KoMOuHupoBaHHOE 3aHsTHE
Tema 4.5 Coneprxanue yueOHOTO Marepuasia
Tpuronomerpuyeckue OO6nacTh onpeaeeHus U MHOXKECTBO 3HAYCHUN TPUTOHOMETPUICCKUX (PYHKITHH.

(bYHKIMH, UX CBOWCTBA U
rpaduKu

YETHOCTD, HEUETHOCTD, IEPHOJNYHOCTh TPUTOHOMETpUYecKuX (yHKImid. CBoMCTBa
u rpaduku QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KoMmOuHupOBaHHOE 3aHsTHE.

Tema 4.6 Coneprxanue yueOHOTo Marepuaia

[TpeoOpaszoBanue Cyxarue U pacTsHKeHHE IPa(UKOB TPUTOHOMETPUICCKUX (DYHKITHH.

rpadgukoB [IpeobOpazoBanue rpa)ukOB TPUTOHOMETPUUYCCKHUX (DYHKITHIMA

TPUTOHOMETPHUYECKUX [IpakTuueckoe 3ansTre

GyHKIUH

Tema 4.7 IIpodeccnoHaIbLHO-OPUEHTUPOBAHHOE COAepP:KaHue (CoAepKaAHNe PUKIIATHOTO
Onucanue MOJLYJIs1)

IIPOU3BOACTBEHHBIX Hcnonb30BaHNE CBOMCTB TPUTOHOMETPUIECKHUX (PYHKIHHA B TPOPECCHOHATBHBIX

IIPOLIECCOB C MOMOILBIO
rpadukoB GYHKIMHA

3aadax

[IpakTHueckoe 3aHsITHE

Tema 4.8 ConepxaHue yueOHOro Marepuana

ObparHble OObparnble TpuroHoMeTpuueckue yHkuuu. Mx cpoiicta u rpaduxu
TPUTOHOMETPHUUECKHE

DyHKIHHI KomOunupoBanHoe 3aHstue

Tema 4.9 ConepxaHue yueOHOro MaTepuasia

Tpuronomerpuueckue VYpaBHeHHeE cos X = a. YpaBHEHHeE Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue

YpaBHCHHA U HCPABCHCTBA

TPUTOHOMETPUYECKNX YPABHEHHUI OCHOBHBIX THUIIOB: IPOCTEUIINE
TPUTOHOMETPUYECKNE YPABHEHUS, CBOJAIIMECS K KBAIPATHBIM, PEIIAEMbIE
Pa3JIOKEHUEM Ha MHOXKHUTEIIH, OHOPOIHBIE.

[IpocTeine TPUroHOMETPUYECKHE HEPABEHCTBA

KoMmOuHupoBaHHOE 3aHsTHE.

Tema 4.10

Conepxkanue yueOHOTO MaTepuaa

CucreMbl MPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHHM

KOM6I/IHI/IpOBaHHOe 3aHATHUC
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CucreMsl

TPUTOHOMETPHUECKHUX

YpaBHEHUU

Tema 4.11 Coneprxanue yueOHOTO Marepuasa

Pemenue 3a1a4. 0CHOBBI [TpeoOpa3oBanue TPUTOHOMETPUYECKUX BbIpakeHU. Pemenue

TPUTOHOMETPHUHU. TPUTOHOMETPHUUECKHUX YPaBHEHUI 1 HEPABEHCTB B TOM YHUCJIE C UCIOIb30BAHUEM 2

Tpuronomerpuueckue CBOHCTB (PYHKITHIA.

byHKIIH KontponrsHas pabota

Pasnea S. KomiiekcHbIe yuciia 8

Tema 5.1 Conepxanue yueOHOTO Marepuasa

KomriexkcHble uncia [TonsTue komruiekcHoro yucia. ConpsKeHHbIE KOMILJIEKCHBIE YK CIIa, MOYJIb U OK-01, OK-02,
apryMeHT KOMIUIEKCHOTO uncia. @opma 3anucu KOMILIEKCHOTO YHclia 4 OK-03, OK-04,
(reoMeTpuueckasi, TPUTOHOMETpUYECKas, anredpandeckas). ApupmeTnieckue OK-05
JEHCTBHSI C KOMIIJIEKCHBIMU YHCIIaMU
KomOuHupoBaHHoe 3aHsTHE

Tema 5.2 Conepxanue yueOHOTO Marepuasa

IIpumenenne BrinonHeHne pacueToB ¢ MOMOIIBIO KOMIUIEKCHBIX 4yKcell. [IpuMepsl ncnoiab3oBaHus

KOMITJIEKCHBIX YHCE KOMIIJIEKCHBIX YHCE 4
[IpakTHueckoe 3aHATHE
Pasgea 6. lIpon3Bonnasi pyHKuMH, ee NPUMEHEHHE 34

Tema 6.1 Coneprxanue yueOHOTO Marepuasa

[TonsTHE TPOU3BOJHOM. Omnpenenenne YnucIOBO MOCIEJ0BATEILHOCTH U CIOCOOBI ee 3a1anusi. CBolcTBa

®opmynbl U TpaBUIIa YHCIIOBBIX MOCIEA0BaTeNbHOCTEN. OmpeneneHye nmpeena nocie0BaTeIbHOCTH.

muddepeHInpoBaHUSL Brruucnenue npenenos nocnenoBarenabHocteit. [Ipeaen pynxnuu Ha 2
6eckoneunoctu. [lpenen pynkiuu B Touke. [Ipupamenue aprymenta. [Ipupaienne OK-01, OK-02,
¢byHKIMHU. 3a1a4u, MPUBOIAIINE K TOHATHIO MPOU3BOIHON. Onpenenenue OK-03, OK-04,
MIPOU3BOHON. AJITOPUTM OTBICKaHUSI TPOU3BOTHOM OK-05
KoMOuHHpOBaHHOE 3aHsTHE

Tema 6.2 Coneprxanue yueOHOTO Marepuasa

IIponsBoaHbIE CyMMBI, ®opmynsl tudpdepeniponanus. [Ipasuna nuddepeHupoBanus 2

Pa3HOCTH NMPOU3BEICHNUS,
YacTHOTO

KomOuamMpoBaHHOE 3aHsTHE
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Tema 6.3

[IpousBonnbie
TPUTOHOMETPHUYECKUX
¢dbynaknuii. [TponsBoanas
CIIO)KHOU (DYHKIIUHU

Coneprxkanue yueOHOro Marepuana

Omnpenenenne ciaoxHol GyHkuuu. [Ipon3BonHast TPUTOHOMETPUIECKUX (DYHKITHIA.
[Tpou3BoHast CIOKHON QYHKIUU

KOM6I/IHI/IpOBaHH06 3aHATUC

Tema 6.4

ITonsitue o
HENPEPBIBHOCTU (QYHKIIHH.
Meron uHTEPBAIOB

Coneprkanue yuebHOro Marepuana

[Tonsarue HenpepsiBHOM (yHKIMU. CBOWCTBA HENpepbIBHON (YHKIUHU. CBA3b MEKIY
HENPEepbIBHOCTHIO U U HEpEeHIINPYEMOCThIO (PYHKIIUU B TOUKE. AJITOPUTM
pEeLIeHUs] HEPAaBEHCTB METO/IOM MHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.5
['eomerpuueckuii n
(bu3nIeCKHii CMBICI

Conepxanue yueOHOTO Marepuasa

I'eomeTprueckuii CMBICT POU3BOAHON (PYHKIIMK — YIIIOBOHM KOd(pPHIIEeHT
KacareiabHOH K rpaduky QyHKIMM B TOUKE. YpaBHEHUE KacaTelIbHON K rpaguKy

IIPOU3BOAHON (GyHKIMU. AJTOPUTM COCTABJICHUS! YPaBHEHUS KacaTelbHOW K rpaduKy QyHKIHN
y=f(x)
KomOuHMpoBaHHOE 3aHsTHE

Tema 6.6 ConepxaHue yueOHOro Marepuana

@uU3NYECKUN CMBICI
IIPOU3BOIHOM B

Ouznyeckuil (MEXaHUUECKH) CMBICI POU3BOIHOM — MTHOBEHHAs! CKOPOCTh B
MOMEHT BpeMeHH t: v =S’ (1)

PO eCCHOHABHBIX [TpakTHdeckoe 3aHsATHE
3aj1auax
Tema 6.7 Coneprxanue yueOHOTO Marepuasa

MOHOTOHHOCTb (DYHKIIHH.
Touku 3xcTpemMyMa

Bospacranue u yobiBaHue (yHKIIMH, COOTBETCTBUE BO3pACTaHUS M YObIBaHUS
(GyHKIMY 3HaKY Tpou3BoAHOM. [IoHATHE MPON3BOIHON BBICIIETO MOPS/IKA,
COOTBETCTBHE 3HAaKa BTOPOiIl MPON3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha
oTpe3ke. 3a/laui Ha MaKCUMYM U MUHUMYM. [ToHSTHE acUMITOTHL, CIOCOOBI UX
orpefesieHus. AJITOPUTM HCCaeI0BaHus (PYHKIIUH U TIOCTPOEHHs ee rpaduka ¢
MTOMOIIbIO MPON3BOIHON. JIpoOHO-IMHENHHas QYHKIHS

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.8
HccnenoBanue QyHKIUI 1
MOCTpOEHHE rpaUKOB

Coneprxanue yaeOHOTO Marepuasa

HccnenoBanue QyHKIIMU HA MOHOTOHHOCTD U MOCTPOEHUE I'padUKOB.

KOM6I/IHI/IpOBaHHOe 3aHATHUC
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Tema 6.9 HaubGonbinee u
HauMEHbIIIEE 3HAYCHUS

Cozeprkanue yueOHOro Marepuaia

Haxoxxnenne HanbombpI1ero 1 HaMMEHbIIEro 3HaYeHUi PyHKIUN, TOCTPOCHHE

byHKIIH rpaMKOB MHOTOWICHOB C MCIIOJIb30BAaHUEM allapara MaTeMaTHYeCKOTr0 aHaIMu3a 2

KomOunupoBanHoe 3aHstue
Tema 6.10 IIpodeccuonaLHO-OPHEHTHPOBAHHOE COAEPKaAHUE (CoAepKaHUe NPUKJIATHOIO
Haxoxnenune MOJLYJIs1)
ONTUMAJIBHOIO pe3yasTara | Hammenbiee n HauboJpIee 3Ha4eHUE PYHKIIMU 4
C IOMOILLIO IPOU3BOAHON | [IpakTUUECKOE 3aHATHE
B NMPAKTUUECKUX 3a7a4ax
Tema 6.11 Coneprxanue yaeOHOTO Marepuaia
Pemenue 3anau. ®opmynsl 1 npaBuia guddepenunponanus. Mccnenopanue GyHKIHN ¢ TOMOIIBIO
[TpousBonHas GyHKIMH, €€ | mpou3BoAHOM. Hanbobliiee 1 HAMMEHbIIEEe 3HAYCHUS (QYHKIIMN 2
MIPUMEHEHHE KontponrsHas pabota

Pasnen 7. MHOTOrpaHHHKH M TeJIa BpallleHUs 46

Tema 7.1 Conepskanue yuebHOro Marepuana
Bepmmnel, pedpa, rpanu [TonsiTrie MHOTOTpaHHMKA. ETO 371IeMEHTHI: BEpIIUHBL, peOpa, rpanu. J(naroHaib.
MHOTOI'PaHHHKA Ceuenue. Boinykiible ¥ HEBBINTYKIIbIE MHOTOTPAHHUKH

KoMOMHMPOBAHHOE 3aHSTHE 4
Tema 7.2 Coneprxanue yueOHOTO Marepuasia
[Ipusma, ee [Tonsitue npusmel. Ee ocHoBanus u 60koBbIe rpaHu. BeicoTa npusmel. [Ipsmas u
COCTaBIIAIONINE, CEYEHNE. | HaKJIOHHas nmpusMa. [IpaBunbHas npusMma. Ee ceuenue
[IpsiMas 1 mpaBUIbHAA KomOuHMpOBaHHOE 3aHATHE 2 OK-01, OK-02,
MIPU3MBI OK-03, OK-04,
Tema 7.3 ConepxaHue yueOHOro Marepuaa OK-05
[Tapannenenunen, Kyo. [Tapannenenunen, cBocTBa MPSAMOYTOJIBHOTO Napajuienenunena, kyo. Ceuenue
Ceuenue ky0a, KyOa, nmapajuiesenumesaa
napasuienenumnena KomOuHMpOBaHHOE 3aHSTHE 2
Tema 7.4 ConepxaHue ydueOHOro MaTepuaa
[MTupamupa, ee [Tupamuna u ee snementol. Ceuenne nupamubl. [IpaBuiibHas nupamuaa.
COCTAaBIAIOLIME, CEYEHHUE. | YceueHHas mupaMuaa
[NpaBusbHAs TUPaMUIA. 2

YcedueHHas nrupaMuga

KomOuamMpoBaHHOE 3aHsTHE
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Tema 7.5

BoxoBas u moaHas
HOBerHOCTB HpI/I3MBI,
MTAPaAMUTBI

Cozeprkanue yueOHOro Marepuaia

HJ'IOH.[&,I[B OOKOBOM U ITOJIHOM ITOBCPXHOCTH IMPHU3MBI, ITHMPAMHUJIbI

KomOunupoBanHoe 3anstue

Tema 7.6
CummeTtpus B kyOe,

napajuieJenuIese, npusme,

IMUpaMuac

Coneprkanue yueOHOro Marepuana

CuMMeTpHsi OTHOCUTEIBLHO TOYKH, MPAMOIL, m1ockocT. CuMMeTpust B Kyoe,
napajuiejienunesie, npusMe, Tupamuie

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.7
[Ipumepsl cumMeTpuid B
npodeccun

IIpodeccuonabHO-OPHEHTHPOBAHHOE COAEPKaHUe (CoAepKaHue NPUKJIATHOIO
MOJLYJIs1)

CumMMeTpHsi B IPUPOAE, APXUTEKTYPE, TEXHHUKE, B OBITY

[IpakTHueckoe 3aHsITHe

Tema 7.8
[IpaBunpHbIE
MHOTOTPaHHUKH, UX
CBOMCTBA

Conepskanue yuyebHOro Marepuana

ITonsaTtue IMMPAaBUJIbHOI'O MHOI'OI'paHHHMKA. CBolicTBa IMPAaBUJIbHBIX MHOI'OI'PAHHMKOB

HpaKTI/I‘{eCKOG 3aHATHUC

Tema 7.9
Humuaap, ero
cocrapistomue. CeueHue

Conepskanue yueOHOTro Marepuana

Hunuuap u ero snemedTsl. CeueHne MUIUHAPA (MapayiieIbHOE OCHOBAHUIO U OCH).
Pa3BepTka mumHapa

LUAJIMHIPA KoMmOuHupoBaHHOE 3aHsTHE
Tema 7.10 IIpodeccnoHaIbLHO-OPUEHTUPOBAHHOE COAepP:KaHMe (CoAepKaAHNe MPUKIIATHOTO
Konyc, ero MOJYJIs1)

cocrasisrone. CeueHue
KOHYCa

Konyc u ero anemenTsl. CeueHne koHyca (MapaienbHOe OCHOBAHUIO U TPOXOISIIee
yepe3 BEepIIMHY), KOHMUeCKUe ceueHus. Pa3BepTka koHyca

KomOuHMpOBaHHOE 3aHSTHE

Tema 7.11 YceueHHbIH
koHyc. CeueHne
YCEUEHHOT'0 KOHYCa

Conepkanue yueOHOro Marepuana

Yceuennsiii koHyC. Ero oOpasyromias u Beicota. CeueHne yCeYeHHOTO KOHyca

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 7.12
[ap u cepa, ux ceueHus

Cozeprkanue y4eOHOTo MaTepraia

[ap u cdhepa. Bzanmuoe pacnionoxenue chepsl 1 miockocTr. CedeHue mapa,
cdepsl

KomOuHMpOBaHHOE 3aHSTHE
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Tema 7.13

ITonsatue 06 00bEME TeTIA.
OrtHoleHne 00beMOB
MOAOOHBIX TEN

Coneprxkanue yueOHOro Marepuana

[Tonste 06 o6beme Tena. O6beM Kyda ¥ MPSIMOYTOJILHOTO HapaljieIeuIe/a.
O6wem npu3mbl U uHApa. OTHOIIEHHE 00BEMOB MOTIOOHBIX TEI.
['eomeTpuyeckuii cMbICIT onpeaeanTens 3-ro nopsiaKa

KomOunMpoBaHHoOE 3aHsTHE

Tema 7.14
O0BbEeMBI ¥ IIOLIAINA
[IOBEPXHOCTEM TeJ

Conepskanue yueOHOro Marepuaia

O6bembl TupaMuabl 1 KoHYca. O0beM miapa. [1nomany noBepXHoOCTeH Te

KomOuaMpoBaHHOE 3aHsTHE

Tema 7.15 KomOunauuun
MHOTOTPAHHHUKOB U TEJI

Conepskanue yueOHOro Marepuana

KomOuHanmm reoMeTpuuecKix Tel

BpaICHHS [TpakTUyeckoe 3aHATHE
Tema 7.16 Coneprxanue yueOHOTO Marepuaa
I'eomerpuueckue Vcnonp3oBaHue KOMOMHAIIUI MHOTOTPaHHUKOB ¥ TEJI BPALICHUS B IPAKTHUKO-

KOM6I/IHaIlI/II/I Ha IIPaKTUKE

OPHUCHTHPOBAHHBIX 3aJjadax

[IpakTHueckoe 3aHiITHE

Tema 7.17 Pemrenue 3amauy.
MHOrorpaHHHKH U Tela
BpAILICHUS

Conepskanue yueOHOro Marepuana

O0beMEbI U jionraayv MOBECPXHOCTU MHOT'OTPAHHHUKOB W TCJI BPAIICHHUA

KoHTponbHas paboTa

Pasnen 8. [lepBooOpa3nas pyHKnuu, ee npuMeHeHne 16
Tema 8.1 ConepxaHue yueOHOro MaTepuasia
ITepBooOpa3nas pyHkumu. | 3amgaua 0 BOCCTAHOBJICHHHU 3aKOHA JIBHKEHHS 110 U3BECTHOI ckopocTH. [ToHsATHE OK-01. OK-02
[IpaBuia HaxOXKOEHUSA uHTerpupoBanus. O3HaKOMJIEHHE C TIOHATHEM MHTErpalia U IepBOOOPa3HON JIs OK—O3’ OK-0 4’
EpBOOOPA3HBIX ¢bynkuuu y=f(x). Pemenue 3a1ay Ha cBsi3b IEpBOOOpa3HON U €€ IPOU3BOAHOI, OI’<-0 P ’
BBIYHMCIICHHE TIEPBO0Opa3HOM Jiy1st JaHHOU pyHKImu. Tabmuua Gopmyi st
HaxoXJIeHUs! nepBooOpa3HbIX. M3yueHue npaBuiia BHIYMCICHNUS IEPBOOOPA3HOM 2
KomOuHMpOBaHHOE 3aHSTHE
Tema 8.2 ConepxaHue yueOHOTO MaTepualia
ITnomans KpUBOIMHENHON | 3amaqn, MPUBOSIIUE K TIOHITHIO OTPENEIIEHHOTO HHTErpaia — O BRIYUCICHUT
Tpaneuuu. Popmyia IUTOIIAM KPUBOJIMHEHHON Tpanenuu, o nepeMenieHnn Touku. [lonstue
Herorona — Jleitouuma ornpenenéHHoro uHTerpana. I'eomerpuueckuii 1 pU3NUECKUil CMbICI
omnpenesneHHoro uurerpana. @opmyna Hetorona— JlelOuuna 2

KomOuHMpOBaHHOE 3aHSTHE
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Tema 8.3
Heonpenenennslii u

Coneprxkanue yueOHOro Marepuana

IlousaTue HEOMPCACICHHOI'O HHTCTIpaJia

ONpPE/ICICHHBI MHTErpaibl | KoMOMHUPOBAHHOE 3aHATUE 2
Tema 8.4 Ilonsarue 06 Coneprxanue yaeOHOTO Marepuasa
OIpeNeNCHHOM HHTETpalie | [eoMeTpuyecKuid CMBICI ONPEAEICHHOrO HHTErpasia
KaK ILIOLAaN KomOunupoBanHoe 3aHsTne 2
KPUBOJIMHENHOW Tpaneuuu
Tema 8.5 IIpodeccnoHaIbLHO-OPUEHTUPOBAHHOE COAepP:KaHMe (CoAepKaAHNe IPUKIIATHOTO
OnpeneneHHblil UHTErpaa | MOAYJISA)
B KU3HU I'eomeTpuueckuii cMpic onpenenaeHHoro uHrerpana. ®opmyna HetoToHa -
JletiOuuna.
Pemrenue 3amau Ha mpUMEHEHNE MHTETpaia ISl BBIYUCICHUS (PU3NYECKIX BETUINH 6
U IUIomageu
[IpakTHueckoe 3aHsiITHE
Tema 8.6 Pemienue 3anau. | Cogeprkanue yueOHOro Marepuasa
ITepBooOpasnas ¢pynkuuy, | I[MepBoobpasuas dhyHkimu. [IpaBuia HaxoXKeHHs IepBo0OpasHbiX. Ee mpuMeHeHue
€€ IPUMEHEHUE KoHTponbHas paboTa 2
Pa3gen 9. Crenenn n kopHu. CrenenHas pyHKuus 16
Tema 9.1 Coneprxanue yueOHOTO Marepuasa
Crenennas QpyHKuMs, €€ [ToHnsiTHE KOPHS N-0i CTENEHU U3 AEHCTBUTENBHOTO ynciaa. OyHKIHUHU Y = Vx nx
CBOKCTBA cBoiicTBa U rpaduku. CBoiicTBa KOpHs n-0i cTeneHu
KomOuHMpOBaHHOE 3aHsTHE 4
Tema 9.2 TlpeoOpazoBanue | Comepxanue yueOHOTO Marepuasa
BLIPAXKEHUH ¢ KOpHAMHU n- | [IpeoOpa3oBaHue UpPalMOHAIBHBIX BHIPAKEHUI OK-01, OK-02,
Ol cTenenu KOMOMHHMPOBaHHOE 3aHATHE 2 OK-03, OK-04,
Tema 9.3 CaolicTBa Coneprkanue y4eOGHOro Marepuaa OK-05
CTENEHH C palMOHANBHEIM | [ToHsTHE cTeneHH ¢ I00bIM pallMOHANBHBIM MoKa3areneM. CTeneHHble QyHKIUY,
U 1EUCTBUTEIBHBIM UX CBOMCTBA U rpaduKu
MoKa3aTesiMu KomOuHupoBaHHOE 3aHsTHE 2
Tema 9.4 Pemienue ConepxaHue yueOHOro Marepuaa
UppalMOHATBHBIX PaBHOCHIBHOCTD HPPALIMOHAIIBHBIX YPAaBHEHUI U HEPaBEHCTB. MeTonbl Nx

ypaBHEHMUI U HEPABEHCTB

peuienus. Penienue uppanroHaabHbIX YPABHEHUN U HEPABEHCTB

31




KomOuHMpoBaHHOE 3aHsTHE

Tema 9.5
CreneHu 1 KOpHHU.

Conepskanue yueOHOro Marepuaia

Onpenenenue cTeneHHoN QyHkuuu. Micronp3oBaHne ee CBOWCTB MPH PEIICHUN

CrenenHasi GyHKIUS YpaBHEHU U HEPABEHCTB 2
KonTponbHas paboTa
Pazgea 10. ITokazareabHasi pyHKIHsA 14
Tema 10.1 Coneprxanue yueOHOTO Marepuasa
[Toka3arenbHast GyHkuus, | CTemeHsb ¢ MPOU3BOILHBIM JICHCTBUTENBHBIM TOKa3areneM. OnpeeneHne
€€ CBOMCTBa [O0Ka3aTesIbHOM (PYHKIIMH, €e CBOMCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM
noKazaresbHON (pyHKIMU. Penienne mokazarenbHbIX ypaBHEHHH (QyHKIIMOHAIBHO-
rpadM4eCKUM METOJIOM 4
KoMmOuHupoBaHHOE 3aHsITHE
Tema 10.2 Coneprxanue yueOHOTO Marepuaia
Pemrenue nokasarenbHbIX | PemieHne mokas3aresbHBIX YpaBHEHUI METOJOM YpaBHUBAHUS ITOKa3aTeiel, METOJ0M OK-01, OK-02,
YPaBHCHHI U HEPABEHCTB | BBEICHUS HOBOW NEPEMEHHOH, (DYHKIIMOHAIBHO-TpapuuecKuM MeToroM. Perienune OK-03, OK-04,
MIOKA3aTeIbHBIX HEPABCHCTB 6 OK-05
[IpakTHueckoe 3aHATHE
Tema 10.3 ConepxaHue yueOHOro Marepuana
Cucremsl mokasarenbHbIX | PemieHue cucTeM moka3arelibHbIX YpaBHEHHN
yYpaBHEHUN KoMOMHHpOBaHHOE 3aHsTHE 2
Tema 10.4 Coneprxanue yueOHOTO Marepuasa
Pemenue 3anau. Pemenne nokasaresbHbIX ypaBHEHUN METOIOM YpaBHUBAHUS IOKa3aTeNnen n
[TokazarenpHas QyHKIHS METOZIOM BBEJICHHSI HOBOM MEpEeMEHHOM. PelieHne nokasareibHbIX HEPABEHCTB
KoHTponbHas paboTa 2
Paznea 11. Jlorapudmsbl. Jlorapudmudeckas GpyHKuus 20
Tewma 11.1 Jlorapudm Coneprxanue yueOHOTO Marepuana
qyuca. Z[ec;ITI/IqHLII?I u Jlorapudm uncna. JlecATHUHBIN U HATYpaJbHBIN JIOrapu (MBI, YHUCIIO € OK-01. OK-02
HaTypaJlbHbIH JIorapu(mbl, | KoMOMHUPOBAaHHOE 3aHATHE OK-O3: OK-0 4:
4HCIIO € 2
= OK-05
Tema 11.2 CpoticTBa Coneprxanue yueOHOTO Marepuasa
norapudmoB. Onepanus CaoiictBa sorapudmon. Oneparus jorapuGMUpPOBaHHUSL.
Jorapu@MUpoOBaHUS KomOuHupoBaHHOE 3aHsTHE 2
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Tema 11.3
Jlorapudpmuueckas

Conepxanue yueOHOro mMarepuana

Jlorapudmuyeckasi GyHKIIHS U €€ CBOMCTBA

¢byHKIUMS, ee CBOMCTBA KoMOuHupoBaHHOE 3aHsTHE 2
Tema 11.4 Coneprxanue yueOHOTO Marepuasa
Pemenue ITonsarue norapupmudeckoro ypapHenus. Onepanus NoTeHUUpoBaHus. Tpu
Jorapu@MUUEcKux OCHOBHBIX METOJ[a PEIICHUS Jorapu(PMUUECKUX ypaBHEHUH: PYHKIIMOHAIBHO-
YPaBHEHMM U HEPABEHCTB | rpaMUecKuii, METO MOTEHI[MPOBAHNS, METOJ] BBEJICHUSI HOBOH ITEPEeMEHHOM.
Jlorapudmuyeckre HepaBeHCTBA 6
KoMOuHHpOBaHHOE 3aHsTHE
Tema 11.5 Coneprxanue yueOHOTO Marepuana
Cucremsl ANTOpUTM pelIeHUs: CUCTEMbl YpaBHEHUH. PaBHOCUIIBHOCTD JIorapu(pMUYecKux
JorapupMUIECKUX YpaBHEHUI U HEPABEHCTB
ypaBHEHUH KomOuHupoBaHHoe 3aHsTHE 2
Tema 11.6 IIpodeccuonabHO-OPHEHTHPOBAHHOE COAEPKaHUe (CoAepKaHUe NPUKJIATHOIO
Jlorapudmsl B npupoae 1 | MOAYJIs1)
TEXHUKE [Tpumenenune norapudma. Jlorapupmuueckas cnmpans B npupose. Ee
MaTeMaTH4YEeCKUE CBOKWCTBA 4
[IpakTHueckoe 3aHATHE
Tema 11.7 Pemenue 3amau. | Comeprxanue yueOHOTO Marepuasa
Jlorapugmsr. Jlorapudmuyeckas pyHkuus. Penenne npoctedmx jorapupMuyeckiux ypaBHEHUH
Jlorapudmuueckas KonrtponpHas pabora 2
byHKIHS
Pa3gen 12. MHoxkecTBa. DjieMeHThI Teopuu rpagos 12
Tema 12.1 ConepxaHue yueOHOro Marepuana OK-01, OK-02,
MHoxecTBa [Tonstue MuoXkecTBa. [logmMHokecTBO. Oniepaliuu ¢ MHOKECTBAMH OK-03, OK-04,
KoMOuHHpOBaHHOE 3aHsTHE 2 OK-05
Tema 12.2 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE CO/iEPKAHME (COepPKaAHKME IPUKIIAJIHOTO OK-01, OK-02,
Onepaiuu ¢ MHOKECTBAMU | MOAYJISA) OK-03, OK-04,
Onepanuu ¢ MHOKecTBaMH. PellieHne npukiiagHbIX 3a1a4 OK-05
[IpakTHueckoe 3aHsTHE 4

Tema 12.3
I'padsr

Conepkanue yueOHOro Marepuana

[Tonsitue rpada. Cesa3ubIii rpad, AepeBo, MUK rpad Ha MITOCKOCTH
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[TpakTuyeckas pabora 4 OK-01, OK-02,
OK-03, OK-04,
OK-05
Tema 12.4 Coneprxanue yaeOHOTO Marepraa OK-01, OK-02,
Pemenue 3amau. Oneparuu ¢ MHOKecTBaMH. OnKCaHUE PEeAIbHBIX CUTYaIlUi C TTIOMOIIBI0O MHOXKECTB. OK-03, OK-04,
MHuoxectBa, ['padbr 1 ux [IpumeHneHne rpadoB K PEIICHHUIO 33]1a4 OK-05
IpUMEHEHHE KonTponbHas paboTa 2
Pazgen 13. DiieMeHThI KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUM BePOSATHOCTE 24
Tema 13.1 Coneprxanue yueOHOTo Marepuaia
OCHOBHBbIE MOHATUS [lepecTaHOBKH, pa3MeIIeHMs], COUETaHMUSI. 2
KOMOHMHATOPHMKH KoMOMHMPOBaHHOE 3aHSTHE.
Tema 13.2 Coneprxanue yaeOHOTro Marepuania
CoObITHE, BEPOSATHOCTD CoBMecCTHBIE U HECOBMECTHBIE COOBITUS. TeopeMbl 0 BEPOSITHOCTH CyMMBbI COOBITHIA.
coObITHs. CrioxkeHue u VYcnoBHas BEpOATHOCTb. 3aBUCUMBIE U HE3aBUCUMBIE cOObITHA. TeopeMbl 0
YMHOXXEHHE BEPOSATHOCTEH | BEPOSITHOCTH MPOU3BEACHUS COOBITHIA. 4
KoMOuHHpOBaHHOE 3aHsTHE
Tema 13.3 IIpodeccuonabHO-OpHEHTHPOBAHHOE COAEPKaHUe (CoAepKaHUe NPUKJIATHOIO
BeposatHOCTS B MOJYJIs1)
npodeccruoHaNbHbIX OTHOCHUTEIBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUMBOCTH. CTaTUCTHYECKOE OK-01, OK-02,
3aja4ax ornpejesieHNe BeposiTHOCTH. OleHKa BEPOSITHOCTH COOBITUS OK-03, OK-04,
[TpakTUueckoe 3aHsITHe 4 OK-05
Tema 13.4 ConepxaHue yueOHOro Marepuana
JluckpeTrHas ciaydyanHas Bunel cinyyaitabix BenuuuH. OnpeneneHue JUCKPETHOM cllydyaliHOM BETMYHHBI.
BEJIMYNHA, 3aKOH €€ 3aKoH paclpeeneHns JUCKPETHOM CIIydailHOM BeM4YuHbL. Ee unciioBele
pacnpeneneHus XapAKTEPUCTUKU 4
KoMOuHHpOBaHHOE 3aHsTHE
Tema 13.5 ConepxaHue yueOHOro Marepuaa
3aja4u MaTeMaTu4yecKon Baprannonnsii psa. [lonuron yactor u ructorpamma. CTaTUCTUYECKHE
CTaTUCTUKH XapaKTEPUCTUKHU PsiJia HAOIIOIAEMbIX TAHHBIX
KomOuHMpOBaHHOE 3aHSTHE 4

Tema 13.6

IIpodeccuonaibHO-OpHEHTUPOBAHHOE CO/lepKaHMe (ColepKaHNe MPUKIATHOTO
MOJLYJIs1)
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CocrasiieHue Ta0IuL 1
JUarpamMM Ha IPaKTHKE

[TepBuunas 06paboOTKa CTATUCTUYECKUX JaHHBIX. [ padudeckoe ux mpeacTaBlieHUE.
HaxoxxeHmne cpelHUX XapaKTepUCTHK, HAOMIOIAeMbIX TAaHHBIX

[IpakTHueckoe 3aHsATHE 4
Tema 13.7 Pemenue 3amau. | Coneprkanue y4eOHOTo Marepuaia
DJ1eMEHThI OnemeHThl KOMOMHATOpUKU. COOBITHE, BEPOSITHOCTH COOBITHS. ClIOXKEHNE U
KOMOMHATOPUKH, YMHOKEHHE BEPOSITHOCTEN
CTaTUCTUKU U TEOPUH KonTpomnsHnas padora 2
BEPOSITHOCTEH
Pasnen 14. YpaBHeHHs 1 HepaBeHCTBA 22
Tema 14.1 Coneprxanue yaeOHOTO Marepraa
PaBHOCHIBHOCTD PaBHOCHIBHOCTB YpaBHeHUH U HepaBeHCTB. Onpenenenus. OCHOBHbIE TEOPEMBbI
YPABHEHMM U HEPABEHCTB. | paBHOCHJIbHBIX ITEPEX0/aX B YPaBHEHHSX U HepaBeHCTBaX. OOIIUEe METOIbI
OOG1ye METO/Ibl PELIEHNUs] | PEIICHUs YPAaBHEHHH: ITEPEX0/] OT paBeHCTBA (DYHKIMI K PABEHCTBY apryMEHTOB JUIS 4
MOHOTOHHBIX (D)YHKIIUH, METO/I PA3JIOKEHHUS HAa MHOYKUTEIIH, METOJT BBEICHUSI HOBOU
nepeMeHHOH, (PYHKIMOHAIBbHO-TpapueCKUil METO]
KomOuHMpoBaHHOE 3aHsTHE
Tema 14.2 ConepxaHue yueOHOro Marepuana
I'padpuueckuii meton OO01me MeToIbl pelIeHNs] HEPaBeHCTB: MepexXo]] OT CPaBHEHUS 3HAYeHUN (QYHKIMH K
pELlIeHNs] ypaBHEHUN, CPaBHEHMIO 3HAYEHUI apryMEHTOB JJI1 MOHOTOHHBIX (DYHKIIMI, METOl HHTEPBAJIOB, OK-01. OK-02
HEPABEHCTB ¢byHKIMOHaIbHO-Tpaduueckuit Metoa. ['paduueckuii Mmeton peteHus: ypaBHEHUH 1 OK-0 3’ OK-0 4’
HEPABEHCTB 4 OIjC— 05 ’
KomOuHMpOBaHHOE 3aHSTHE
Tema 14.3 ConepxaHue yueOHOro Marepuaa
VYpaBHenus u HepaBeHCcTBa | Onpeznenenue Moayis. Packpeitie Monys no onpeaenenuto. [Ipocreiimme
C MOZLyJIEM YpaBHEHHUS U HEPABEHCTBA C MoayJieM. [I[puMeHeHne paBHOCHIIBHBIX [1EPEXO/IOB B 4
OTIpe/IeTICHHBIX TUIIAX YPABHEHHUH U HEPABEHCTB C MOAYIIEM
KomOuHMpOBaHHOE 3aHSTHE
Tema 14.4 ConepxaHue ydueOHOro MaTepuaa
VYpaBHEHMS U HEPABEHCTBA | 3HAKOMCTBO ¢ nmapaMeTpoM. [lpocreiinre ypaBHeHHS 1 HEPABEHCTBA C TApaMeTPOM
C mapameTpaMu KoMOuHHpOBaHHOE 3aHsTHE 4

Tema 14.5

IIpo¢deccnoHaIbLHO-OPHEHTHPOBAHHOE COiEPKAHME (COAepPKAHME IPUKIIATHOTO
MOJYJIs1)
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CocraBieHue U peleHue PemieHne TeKCTOBBIX 33/1a4 NPO(ECCUOHATIBHOIO COCPIKAHUS

npo¢ecCUOHANIBHBIX 3a/1a4 | [IpakTH4ecKue 3aHATHS 4
C IIOMOUIBIO YPABHEHUH
Tema 14.6 Coneprxanue yueOHOTO Marepuasa
Pemenue 3anay. OO1u1rie MeTONIbI PeLICHHs YPAaBHEHH. YPAaBHEHHS U HEPABEHCTBA C MOYJIEM H C
VYpaBHEHMSI U HEPABEHCTBA | IMapamMeTpaMu

[IpakTyeckoe 3aHsATHE 2
IIpome:xyTouHnasi arrecranus (JK3amMeH) 6
Koncyabranum 2
CamocrosiTesibHasi padoTa 10
Bcero: | 318
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3. YCJOBMUS PEAJIM3ALIMU YUYEBHOM JUCHUNIAHBI

3.1. MaTepl/IaﬂbHO-TeXHl/I‘leCKI/Ie yYcaoBus peaju3aliui TUCIHTUIIJINHBI

JUis  peanuzany OpOrpaMMbl  Y4eOHOW JIUCHUILIMHBI MPETyCMOTPEHBI
CJIENYIOLIUE CIIELUATIbHBIE IIOMEICHUS:

Kabduner «MaTteMaTUKH
MaTtepuaJbHO-TEXHHYECKOE OCHAIIIEeHHEe KaOMHeTAa:

Mebeib M CHCTEMBI XpaHCHUA:

— CTON yYeHUYECKHUI

— Cryn yueHn4eckui

— Jlocka menoBas

— Croun npenogaBaTesisi ¢ SMMUKaMH JUJIsl XpaHEHUs U TyMOOi
— [xad nist xpaHeHust yueOHbIX TOCOOUI

TexHnueckue cpeJicTBa:

— KomnbroTep npenoiaBatesst B cOope (CUCTEMHBIN 0JIOK, MOHUTOP,
KJIaBUATYypa, MbIIIIb)
— [IpunTep

IIporpamMMHLIe CpeJICTBA:

— Jlnis oducHo# paboThI:

— bpaysepsr: Yandex, Google Chrome, Mozilla Firefox
— DnekTpoHHas nouta: mail.ru, mail.yandex.ru

— Microsoft Office 2010

— Adobe Reader 11

— WInRAR, 7Z

— CpeacTBa 3aluThl OT BPEJOHOCHOM HHGOPMAIIUU:

— AHTHBUpPYCHOE ITporpaMMHoe obecrieueHne Kaspersky
— CpencrBa 2JIeKTPOHHOTO O0yUEHUS:

— D0P «JKmnace»



— Pocculickas aieKTpoHHas IMIKOJIa

yqe6H0'HaFHﬂI[HBIe 11ocoOusI:

— [lnakatel, TaOIUIIBI, CXEMBI, CTCH/IBI:

— Kommuiekt nnakatoB « TpuronomeTpus»;

— KoMmiekt mnakatoB «@opMyIibl MIKOJIBHOTO Kypca MaTeMaTUKI;
— KOMIUIEKT TaOJIML IO Pa3IMyYHbIM pa3/esiaM anreopsl;

— MOJIEIM FEOMETPUUECKUX TEI;

— KOMIUJIEKT Ta0JIMI] 10 CTEPEOMETPUU

3.2 UndopMmannonHoe odecnevyeHne o0yueHust

3.2.1 IleyaTHBIE UCTOYHUKH

1 Anrebpa u Havama Maremarudeckoro anammsza. 10-11 xm. : VYue6. s
obmeo6pa3oB. Yupex.: ba3ossiit ypoBens. [lox pen. II.A. Anumosa.- 16-¢ usn.,
nepepad.- M.: Ilpoceemienue,2010.-464c.
2 Teomerpus.10-11km.: VYued. s oOmeoOpaszoBar. yupexna. ba3oBelii u
npoduasHbIi ypoBeHb./ JI.C. AtanacsH, B.®. byry3os, C.b.Kamomues u np. — 19-
e uza.- M.: [Ipocsemenne, 2010.-255c¢.

3.2.2 DJ1eKTPOHHbIE HCTOYHUKH
3 Maremaruka: anredpa v Hauajga MaTEMaTUYECKOTO aHajnu3a reoMeTpus. Anredpa
Y Hayasa MmaTemaTudeckoro ananuza 10-11 kinacc. bazoBblil u yriyOn€HHbII ypOBHU
: YueOnuk / IIILA. Anmumos, FO.M. Komsrun, M.B. Tkauésa [u np.] — Mockaa :
[Ipocemenne, 2023 — 464 c. — ISBN 978-5-09-107210-5. — URL:
https://book.ru/book/951213
4 Aranacsn, JI.C.. MaTtemaTtuka: anreOpa ¥ Hadajga MaTeMaTUYECKOrO aHAIHM3a
reomeTpusi. ['eomerpus. 10-11 kmaccel. ba3oBelit 1 yriyO0néuubeiii ypoBHu. DDV /
JI.C. Atanacsu, B.®. byry3os, C.b. KagomiieB — Mocksa: [Tpocsemienue, 2022 —
10 c. — ISBN 978-5-09-099446-0. — URL.: https://book.ru/book/948971
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4. KOHTpOJIb M OlIeHKA Pe3yJIbTAaTOB 0CBOCHHS 0011e00pa30BaTe/IbHOM

JTUCIHHUILINHBI

KoHTpoJib U OlleHKa Pe3ybTaTOB OCBOCHHS 00111€00pa30BaTeIbHON AUCIIUTLTHHBI

pacKphIBalOTCA  4epes

JAUCHUIIIIMHAPHBIC

pe3yabTaThl,

HaIIpaBJICHHBIC  Ha

dbopmupoBaHue 00IUX 1 MPOGECCHOHATHLHBIX KOMIIETSHIINH 10 pa3eiaM i TeMaM

cofiepkaHus y4eOHOTo MaTepuara.

O01mas KoMneTeHuusa Pa3znen/Tema Tun oneHoYHBIX
MeponpusTUsi

OK 01. Beibupats criocoOb1 P1,Tema 1.1, 1.2, 1.3 II-o/c, TectupoBanue

peleHus 3aaa4y 1.4,1.5,1.6 YeTHBIM onIpoC

npodeccrnoHaIbHON P2, Temrr 2.1,2.2,2.3,2.4,2.5 MaremaTH4eCcKHit

JEATEIbHOCTH IPUMEHUTEIIBHO IT-o/c, 2.6 JUKTAHT

K pa3JM4YHbIM KOHTEKCTaM P 3, Temnr 3.1, 3.2, 3.3 [1-o/c, NunuBunyanbHas
34 CaMOCTOSATEIbHAS
P 4, Temp1 4.1,4.2,4.3,4.4,4.5, | pabora
4.6,4.7I1-0/c, 4.8, 4.9, 4.10, [IpencraBnenue
4.11 Pe3yJIBTaToOB

P 5, Temnr 5.1,5.2
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,

MPAaKTUYECKUX paboT
3amuTa TBOPUECKHUX

6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1- pabot

o/c, 6.11 3amura

P 7, Temer 7.1,7.2,7.3,7.4,7.5, | "HAUBUIYaTbHbIX

7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 I1- MIPOEKTOB

o/c,7.11,7.12,7.13,7.14,7.15, | KouTposabHas paboTa

7.16,7.17 Brinonnenue

P &, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, | sk3aMeHAIMOHHBIX

8.6 3aaHui

P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 II-

o/c,11.4,11.5, 11.6 I1-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3,

13.4, 13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,

14.4, 14.5 I1-o/c, 14.6
OK 02. Ucnons30Barn P1,Temal.1,1.2, 1.3 II-o/c, TectupoBanue
COBPEMEHHBIE CPEJICTBA NTOUCKA, 14,1.5,1.6 YeTHbIM onpoc
aHAJIM3a U UHTEPIPETALUN P2, Temnr 2.1,2.2,2.3,2.4,2.5 MaremaTH4eCcKHit
uHhopMaIuu, u IT-o/c, 2.6 IUKTAHT
nH(pOpMAITMOHHBIC TEXHOJIOTHH P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, NunuBunyanbHas
JIJIA BBITIOJIHEHUS 3a1a9 34 CaMOCTOSITCIILHAS
npodeccuoHaTbHOM P4, Teme1 4.1,4.2,4.3,4.4,4.5, | pabota
IEeITEIbHOCTH 4.6,4.7I1-0/c, 4.8, 4.9, 4.10,

4.11
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P 5, Temnr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-
o/c, 6.11

[IpencraBnenue
pEe3yJIbTaToB
IIPaKTHYECKUX paboT
3amuTa TBOPYECKUX

P 7, Teme1 7.1,7.2,7.3,7.4,7.5, | pabor

7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 I1- 3amuTa

o/c,7.11,7.12,7.13,7.14,7.15, | "HAUBUIYATbHBIX

7.16,7.17 MPOEKTOB

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, | Kourposbnas pabora

8.6 Brimonnenue

P9, Temrr 9.1,9.2,9.3,9.4,9.5 9K3aMEHAaIlMOHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 | 3aganuii

P11, Temsr 11.1, 11.2, 11.3 II-

o/c, 11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3,

13.4,13.5 [T-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,

14.4, 14.5 I1-o/c, 14.6
OK 03. [ImanupoBars u P1,Tema 1.1, 1.2, 1.3 II-o/c, TectupoBanue
peanu30BbIBaTH COOCTBEHHOE 1.4,1.5,1.6 YeTHbIit onpoc
podeCCHOHANTBHOE U P2, Temrr 2.1,2.2,2.3,2.4,2.5 MaremaTH4ecKHuit
JINYHOCTHOE Pa3BUTHE, [T-o/c, 2.6 JUKTAHT
MpEeANPUHUMATEIBCKYIO P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, NunuBunyanbHas
JIesITeTbHOCTh B 34 CaMOCTOsTEeIbHAS
npodeccronanbHOM cdepe, P4, Temb1 4.1,4.2,4.3,4.4,4.5, | pabora
HCIIOJIHL30BaTh 3HAHUSA 110 4.6,4.711-0/c, 4.8, 4.9, 4.10, [Ipencrasnenue
(uHaHCOBON TPaMOTHOCTH B 4.11 pe3yJIBTaToB

PA3JTNYHBIX ) XKU3HCHHBIX

P 5, Temnr 5.1,5.2

MPaKTHYECKUX padoT

CUTYyaLUsAX P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, | 3amura TBOPUECKUX
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1- pabor
o/c, 6.11 3amura
P 7, Temwr 7.1,7.2,7.3,7.4,7.5, | uHAUBUIyaTbHBIX
7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 I1- MIPOEKTOB
o/c,7.11,7.12,7.13,7.14,7.15, | KouTposabHas paboTa
7.16,7.17 Brmonnaenue
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, | sx3aMeHAIIMOHHBIX
8.6 3aJJaHuH
P9, Temrr 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P 11, Temsr 11.1, 11.2, 11.3 I1-
o/c,11.4,11.5, 11.6 I1-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6
OK 04. 3ddexruBHO P1,Tema 1.1, 1.2, 1.3 TI-o/c, TectupoBanue
B3aUMOJIelicTBOBaTh U pabotath B | 1.4, 1.5, 1.6 YeTHbIM onpoc
KOJIJIEKTUBE U KOMaHJIe P2, Temrr 2.1,2.2,2.3,2.4,2.5 MaremaTH4eCcKuit
IT-o/c, 2.6 IIUKTAHT
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P 3, Tems1 3.1, 3.2, 3.3 I1-o/c,
34

P4, Temn1 4.1,4.2,4.3,4.4,4.5,
4.6,4.711-0/c,4.8,4.9,4.10,
4.11

P 5, Temnr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,

NunuBunyansHas
CaMOCTOATENbHAS
pabora
[IpencraBnenue
pe3yJIbTaToB
MPaKTUYECKUX padoT
3amuTa TBOPUECKUX

6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1- pabor

o/c, 6.11 3ammura

P7, Temw 7.1,7.2,7.3,7.4,7.5, | uHIUBUIYaJTbHBIX

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1- MIPOCKTOB

o/c,7.11,7.12,7.13,7.14,7.15, | KontponbHas pabota

7.16,7.17 Brinosinenue

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, | s3x3aMeHAIIMOHHBIX

8.6 3aJjaHui

P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsnr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 I1-

o/c, 11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3,

13.4, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,

14.4, 14.5 I1-o/c, 14.6
OK 05. Ocymectensate yctHytou | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, TectupoBanue
MIMCBMEHHYIO KOMMYyHuKanuoo Ha | 1.4, 1.5, 1.6 YcrHbIN onpoc
TOCYIApCTBEHHOM SI3bIKE P2, Temrr 2.1,2.2,2.3,2.4,2.5 MaremaTH4eCKHit
Poccuiickoit ®enepanuu ¢ yuerom | [1-o/c, 2.6 JUKTAHT
0COOCHHOCTEH COIMAILHOTO U P 3, Temn1 3.1, 3.2, 3.3 I1-o/c, NunuBunyansHas
KYJIBTYPHOTO KOHTEKCTa 34 CaMOCTOATENIbHAs

P4, Temr1 4.1,4.2,4.3,4.4,4.5, | pabota

4.6,4.7I1-0/c,4.8,4.9,4.10, [Ipencrasnenue

4.11 Pe3yJIBTaToB

P 5, Temnr 5.1, 5.2

P1,Tema 1.1, 1.2, 1.3 TI-o/c,
1.4,1.5,1.6

P2, Temrr 2.1,2.2,2.3,2.4,2.5
IT-o/c, 2.6

P 3, Tems1 3.1, 3.2, 3.3 I1-o/c,
34

P4, Temr1 4.1,4.2,4.3,4.4,4.5,
4.6,4.7I1-0/c,4.8,4.9,4.10,
4.11

P35, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7,Temrr 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

MPAKTHYECKUX padoT
3amura TBOPUECKUX
pabor

3amura
WHIUBUTYaJIbHBIX
MIPOEKTOB
KontponwsHas pabora
Brimonnenue
9K3aMEHaIlMOHHBIX
3aJaHuM
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P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 II-
o/c, 11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6P 9, Temsl
9.1,9.2,9.3,94,9.5

P 10, Temsnr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 I1-
o/c,11.4,11.5, 11.6 I1-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3

P 13, Temnr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6

P 14, Temn1 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6
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