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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEI ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

1.1. Mecro AUCHUILINHBI B CTPYKTYpe OCHOBHOI NpodeccnoHa/IbHOI 00pa3oBaTeIbHOM
NPOrpaMMbl
Oo6meobpazoBatenbHas nuciuiuimaa bJ[.12 Marematuka siBisieTcss 00s13aTeIbHON YacThiO
001eoOpazoBaTeIbHOrO IUKIa oOpazoBaTenbHOU mporpammel CITIO B cootBercTBHM ¢ DI'OC
no cnenuansHocTu 09.02.11 Pa3zpaboTka u ynpasieHne IporpaMMHBIM 00€CTIEYCHHUEM.
OOb1eobpa3oBarenbHasl AUCLHUILNIMHA UMEET IPAKTUYECKYIO HAIIPABICHHOCTb M MCIIOJIb3YET
MEXITpEeIMETHBIE CBsA3U ¢ nuctumanaaMu bJ1.13 ®usnka.

1.2. I_Ie.]'II/I U IINTAHUPYEMBIE PE3YJbTATHI OCBOCHUSA TUCHUIIINHBI:

1.2.1. Heap AMCHUIIHHBI

Copepxanne mporpaMmbl o0meoopazoBatenbHol aucuuiinasl bJ[.12 Marematuka
HAIPAaBIIEHO HA JIOCTH)KEHUE PE3YJIbTAaTOB €€ U3yueHUsl B cOOTBeTcTBUHU ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanibHo HarpasienHnoctn @I'OC CIIO.



1.2.2. IInanupyemMble pe3yJibTaThl 0CBOCHHS 001Ie00pa3oBaTe/bHONH JUCHUILINHBI B cooTBeTcTBHHM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne JUCIUIUIMHA HMeeT npu GpopmupoBanuu u passutun OK u ITK.

Oco0oe€ 3HaueHne
TUCIUILTNHA UMEET TIPH
(hOPMHUPOBAHUHU U PA3BUTHH
OK u IIK

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Bribupats criocoosl
pelIeHus 3a1aq
npodeCCUOHATBLHON
JeSTeIIbHOCTH
MPUMEHUTEIHHO K Pa3IUUHBIM
KOHTEKCTaM

FOTOBHOCTh K TpYIY,
MacTepCcTBa, TPYIOII00UE;
TOTOBHOCTH K  aKTHBHOH  JIeSITEIILHOCTH
TEXHOJIOTMYECKOW M COLIMAJIbHON HANpPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IJIAHUPOBATh W
CaMOCTOSATENILHO BBITIOJHATH TAKYIO JICSITEIIbHOCTD;

HUHTEPEC K Pa3IMYHBIM chepam
podecCHOHATEHOM JIeATEIIEHOCTH,
OBageHue YHUBEPCAIbHBIMHU
[MO3HABATEILHBIMH JCHCTBHUSIMH:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

OCO3HAaHUE INI€HHOCTH

yueOHBIMU

- CaMOCTOSITEIIBHO (dbopMynupoBaTh y
aKTyalM3MpoBaTh NpobIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHABIIMBaTh CYIIECTBCHHBIH MpPHU3HAK WIIH
OCHOBAaHUA I CpaBHeHI/Ifi, KJ'[aCCI/I(bI/IKaIII/II/I nu
0000IICHMS;

ONpeNeNaTh IEIH JIeATEIbHOCTH,
MapaMeTpbl U KPUTEPUU MX JTOCTUKCHHUS,
- BBISABJISATH 3aKOHOMepHOCTI/I 158 HpOTI/IBopeLH/ISI B
[pacCMaTpUBAEMBbIX SBJICHHSIX;

- BHOCHUTH KOppeKTI/IBBI B JCATCIBHOCTD, OLICHHUBATH
COOTBETCTBUE pE3YJIbTATOB  IIEJSM, OICHHBAThH
[PUCKY MOCTIECTBUI AESTEIbHOCTH;

3a1aBaTb

-BJIaJIETh METO/IaMU J10Ka3aTeNIbCTB, AITOPUTMAMU PEIICHUS
3agad; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOpPEMBbI, IPUMEHSATh UX, IPOBOIUTH J10Ka3aTeIbHbIE
[pacCcyX/1I€HUsI B X0JI€ PELICHMs 3a/1a4;

- YMETb OIIEPUPOBATH MOHATHSMHU: CTETIEHb YUCIIA, JOrapupm
UKCIIa; YMEHUE BBIOJIHATH BEIUMCIICHUE 3HAUCHUN U
peoOpa3oBaHusl BBIPAKEHHH CO CTENEHAMU U Jorapudmamu,
[MpeoOpa3oBaHus qPOOHO-PANMOHAIBHBIX BEIPAXKCHHIH,

- YMETb ONEPUPOBATH MOHATHIMHU: PALUOHAIbHBIE,
ppaliOHANIbHBIE, TOKA3aTeNIbHbIE, CTEIICHHBIE,
iorapumMuYecKue, TPUrOHOMETPUUYECKIE YPAaBHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETb ONEpPUPOBATH MOHATHAMMU: (PYHKIINS, HETIPEphIBHAS
(yHKIMS, TPOU3BOAHASA, IEPBOOOpa3Has, ONpeIeIeHHbIN
MHTETpaj; yMeTh HaXOAUTh MPOU3BOHbIE HIEMEHTAPHBIX
(yHKIMH, UCTIONB3Ys CIIPaBOYHbIE MaTepUabl; UCCIE0BATh B
[POCTENIINX ciydyastX GYHKIIMA HA MOHOTOHHOCTB, HAXOJUTh
HanOOJIbIIINE M HANMEHBIITNE 3HAYeHNS ()YHKIIUN; CTPOUTH
rpaduKy MHOTOYJICHOB C HCIIOJIb30BAHUEM arlapara
MaTeMaTHYeCKOro aHalln3a; MPUMEHSITh POU3BOIHYIO MPU
[peILICHNH 3a]a4 Ha JBU)KEHUE; pelliaTh MPaKTHKO-
OpUEHTUPOBAaHHBIE 33/1a4M HAa HAaUOOJIbIINE M HAUMEHbIIINE
3HA4YEeHHUs1, HA HAXOXKJCHHUE MYTH, CKOPOCTU M YCKOPEHHUS;

- YMETh OIEPUPOBATH TIOHATHIMHU: PAllMOHATBHAS (QYHKIIHUS,

- Pa3BUBATb KPCATUBHOC MBLIINIJICHUC NPU PCHICHUHN

nokaszatenabHast QYHKIMS, CTereHHast QYHKIMS,




PKU3HEHHBIX TIPOOIIEM

0) 6a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJIJICTh HaBBIKAMHU y4EOHO-HUCCIICOBATEIILCKON H
[IPOCKTHON NEATEIHHOCTH, HABBIKAMU Pa3pelIeHUS]
po0em;

BBISIBJISTh [IPUYMHHO-CJICICTBEHHBIE CBS3H U
AKTYaJIM3UpPOBATh 3a/1a4y, BBIJIBUTaTh THIIOTE3Y €€
[peIICHNUS, HAXOJUTh apryMeHTHI TUTSE
NI0Ka3aTenbCcTBA CBOMX YTBEP)KACHUM, 3a]1aBaTh
MapaMeTpsl U KPUTEPUU PEIICHHS,

aHAJTM3UPOBATh IMOJYYCHHBIC B XOJE PEUICHHS
3alaul Pe3yJabTaThl, KPUTUYCCKU OICHUBATH WX
IIOCTOBEPHOCTh, TPOTHO3UPOBAaTh HW3MEHCHHE B
HOBBIX YCIIOBHUSX;

-- YMETb IEPCHOCUTh 3HAHWS B [O3HABATCIBHYIO U
[IPAKTUIECKYIO 00JIaCTH KU3HECATCIIbHOCTH,

- yMETh MHTETPUPOBATh 3HAaHUS W3 Pa3HbIX
[peAMETHBIX 00J1acTeH;

- BBIJIBUT'aTh HOBBIE WJIEH, IpeJjiaraTh,
OpI/IFI/IHaHI)HI)IG IIoaXOabl 1 pemeHI/m;

141 CIIOCOOHOCTH 170.4 HCIIOJIL30BaHHUs B

[T03HABATEIILHOW U COLUAIBHON IPAKTUKE

imorapudmudeckast GyHKIHS, TPUTOHOMETPUIECKHE (DYHKIIHH,
oOpaTHbIC PYHKIUHU; YMEHHE CTPOUTH TPAPUKH N3ydEHHBIX
(yHKLIMH, UCIIOJIb30BaTh I'paMKU MPU U3YYEHUU IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHUH 33/1a4 U3 JPYTrUX y4eOHBIX
[IPEIMETOB U 3aJa4 U3 PEalbHOM KU3HU; BBIpaXaTh (GOopMyIaMu
3aBHCUMOCTH MEX/1y BETUUNHAMH;

- YMEThb pelIaTh TEKCTOBBIE 3a7ja4ll Pa3HbIX TUIIOB (B TOM UHUCIIe
Ha MPOLIEHTHI, IOJIM U YaCTH, Ha JIBUKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4X U3 00JIaCTH YIpaBJIECHUS
ITMYHBIMU M CEMEHHBIMH (DMHAHCAMU); COCTABIISITh BEIPAKEHUS,
YpaBHEHMsI, HEPAaBEHCTBA U X CHCTEMBI T10 YCIOBUIO 3a7a4H,
MICCIIeIOBATh MOJTyY€HHOE PEIIeHUE U OLIEHUBATh
[1PaBONI0100HOCTh PE3YJILTATOB;

- YMETb ONEPUPOBATH MOHATHIMHU: CpPEAHEE apu(PMETHIECKOE,
MenraHa, HauboJibllee U HAaMMEHbIlee 3HaUeHHsI, pa3Max,
criepeusi, CTaHAapTHOE OTKJIIOHEHHE YMCIOBOTO Habopa; yMeTh
13BIICKATh, UHTEPIPETUPOBATH HHPOPMALIUIO, IPE/ICTABICHHYIO B
TabIuIax, Ha AuarpamMmax, rpadukax, OTpakarolIyr0 CBOHCTBA
[peaIbHBIX MTPOLIECCOB U SBJICHUN; IPEACTABIATh HHPOPMALIUIO C
MMOMOIIIBIO TAOJIHII U TUArpaMM; UCCIIEIOBATh CTATHCTUYECKHE
[TaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM I'papuecKuX METOA0B U
DIIEKTPOHHBIX CPEJICTB;

- YMETb ONEpPUPOBATH MOHATHAMMU: CIIy4ailHBIN ONBIT U CIy4aifHOE
COOBITHE, BEPOSTHOCTD CITY4allHOTO COOBITHS; YMEHHE BEIYUCIISAT
BEPOSTHOCTH C UCIOJIb30BaHUEM I'paueCKUX METOIOB;
PUMEHSTH (POPMYITBI CIIOKEHHUSI 1 YMHO)KEHUST BEPOSITHOCTEH,
KOMOHMHATOpHbIE (HAaKThI U (OPMYIIBI IPH PEILICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4yailHBIMHU BEJTMUMHAMM; YMEHUE IPUBOUTH IPUMEPHI
MTPOSIBJICHHUS 3aKOHA OOJIBIITNX YHCEN B IPUPOIAHBIX U
0OI1IECTBEHHBIX SIBJICHUSX;

- YMETh OIEPUPOBATH MOHATHIMHU: TOUYKA, IPSIMast, TNIOCKOCTb,

IIPOCTPAHCTBO, IlByrpaHHBIfI YToJi, CKpCIINBArOMUECCA MPSAMBIC,




[apajIeIbHOCTh U IEPIICHIUKYIIIPHOCTD MPSMBIX M IJIOCKOCTEH,
[YTOJT MEXKAY IPSIMBIMH, YTOJI MEXKY MIPSIMON U TUIOCKOCTBIO, YTOJ
MEX Ty TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
[PACCTOSIHUE MEXTY MPSMBIMHE, PACCTOSTHUE MEKY IJIOCKOCTSIMU;
[YMEHHE HCITOJIB30BaTh MPHU PEIICHUH 3a]1a4 H3y4eHHbIC (DaKThI U
TeOpEeMBbI IIIAHUMETPUH; YMEHHUE OLICHUBATh Pa3Mepbl OOHEKTOB
OKPYKaoIIero Mupa,

- YMETh OIEPUPOBATH MOHSATUSMU: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHHUKA, KyO0, MMapajuie/IeIuIie]], Ipu3Ma, IupaMu/ia,
(urypa v MOBEpXHOCTH BpallleHUs, IWIHH]IP, KOHYC, TIap, cdepa,
ceueHusl QUTYpBI BpaIlIeHUs, ITIOCKOCTb, Kacaromascs chepsl,
[MIAHIPA, KOHYCA, TUIOMIA (b TOBEPXHOCTH MTHUPAMUJIBI, TIPU3MBI,
KOHYca, IWIMH]IPA, TUIoanb chepsl, 00beM Kyoa,
[IPSMOYTOJIBHOTO TIapaJUICIICTUIIeIa, TUPAMUIBI, TIPU3MBI,
[WIMHApA, KOHYCA, [Iapa; yMEHHE W300pakaTh MHOTOTPAHHUKU U
[MOBEPXHOCTH BPAILICHUS, KX CEYCHHUS OT PYKH, C TIOMOIIIBIO
YEPTESIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMCHUE
[pacrio3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh NMPaBHIbHBIC MHOTOTPAHHUKHY;

- YMETh OIEPUPOBATH MOHATUSIMU: JIBHKCHUE B TIPOCTPAHCTBE,
Mo100HbBIE GUTYPHI B MPOCTPAHCTBE; UCTIOIB30BaTh OTHOIIICHUE
rionaiel moBepxHocTel 1 00bEMOB NOJIOOHBIX (GUTYp NTPU
[pEIICHNH 3a]1aY;

- YMETh BBIYUCIIATH TCOMETPHYUCCKHUE BEJTMYMHEI (JUTMHA, YTOJ,
1011816, 00BEM, IIIOMIAAb IOBEPXHOCTH ), UCTIONB3YyS U3yUCHHbBIE
(hOpMYITBI U METO/IHI,

- YMETh ONEPUPOBATH MOHATUSMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpPIUHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPJAUHATHI BEKTOPA,
CKaJsIpHOE MPOU3BECHHUE, YOl MEXKI1Y BEKTOpaMU, CyMMa
BEKTOPOB, ITPOM3BEICHNE BEKTOPA Ha YMCIIO; HAXOIAHTH C
[MOMOIIBIO U3YUYEHHBIX (DOPMYI KOOPIUHATHI CEPETUHBI OTPE3Ka,
[PACCTOSTHUE MEXTY TBYMST TOUKAMHU;

- YMETh BBIOUPATH MOAXOISAIINI U3ydEeHHBIA METOJ TSl peIICHHS




3aJauu, paclo3HaBaTh MaTeMaTH4YeCKue GaKThl U
MaTeMaTHYeCKUEe MOJEIH B MIPUPOTHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B ACKYCCTBE; YMEHUE IIPUBOJUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITUI POCCUNCKON U MUPOBOU
MaTEeMaTHYECKON HayKH.

- YMETb OIIEpUPOBATh MOHATUSAMU: OIIPEAEIEHUE, AaKCUOMA,
TeopeMa, CIIEICTBHUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
[paBHOCHIIbHBIE ()OPMYITMPOBKH; YMEHUE (POPMYIUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJUTH
[IpUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATH METO
MaTEMaTHYECKON MHAYKLUU; IPOBOAUTD JOKA3aTECIIbHbIC
[paccyX/1eHUsI IIPU PELICHUHN 3314, OLIEHUBATh JIOTHYECKYIO
[IPaBHWIBHOCTb PACCyKICHUI;

- YMETh OIIEPUPOBATh MOHATUSMU: MHOKECTBO, IT0OJIMHOKECTBO,
oIepaly HaJl MHOYKECTBAMH; YMEHHUE UCIO0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIN arnapar Jyisi ONUCaHMsI peaJIbHbBIX [TPOLIECCOB U
SIBJICHUI [IPU PELIEHUH 3a/1a4, B TOM YUCIIE U3 APYIHX y4eOHBIX
[IpEIMETOB;

- YMETb OIEpUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeso,
LUKJI, Tpad Ha MIOCKOCTH; YMEHUE 3a]aBaTh U ONUCHIBATH I'padbl
Pa3IMYHBIMU CIIOCOOAMU; MCTI0JIb30BaTh rpadbl MPU PELICHUN
3a1ad;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHSIMU: COYETAHUE,
[epecTaHOBKA, YUCJIO COYETAHUM, YUCIIO MTEPECTAaHOBOK; OMHOM
HproToHa; yMeHHe MPUMEHSATh KOMOMHATOPHBIE (PAKTHI U
[paccyXeHUs ISl pelIeHus 3a/1ay;

-YMETb OIIEPUPOBATh IOHATUSAMHU: HATYypaJIbHOE YUCIIO, LIEJI0E
YUCII0, OCTATOK IO MOAYJIX0, PALlMOHAIBHOE YUCIIO,
MppallMOHAIBEHOE YMCIIO, MHOXKECTBA HATYpaJIbHBIX, LENbIX,
[pallMOHAIbHBIX, NEHCTBUTENbHBIX YHCEN; YMEHUE UCIOIb30BaTh
[PU3HAKK JETUMOCTH, HAUMEHBIINHA 00NN AeTUTENb U
HauMeHbIIee olliee KpaTHoe, alroput™ EBkiuaa npu pemieHun
3a]1a4; 3HAKOMCTBO C Pa3JINYHBIMU NO3UIIMOHHBIMH CHUCTEMAMH




CUHCIICHUS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHSIMHU: CTETIEHB C LIEIBIM
[oKa3aTesieM, KOpeHb HaTypaJlbHOW CTETEHH, CTEIEHb C
[pallMOHAIBHBIM TTOKA3aTeNIeM, CTETIEHD C IEHCTBUTEIBHBIM
(BelLleCTBEHHBIM) ITOKa3aTelieM, Jorapudm Jucia, CUHyc,
KOCHUHYC U TAaHT€HC MPOU3BOJIBHOIO YKCIIA;

- YMETb ONIEPUPOBATH MOHATHAMMU: TOKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa yPaBHEHU I
11 HEpaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHAJIbHbIC, UPPALIMOHAIbHBIE, TIOKA3aTeNIbHBIE,
CTENeHHbIE, Jorapu(pMUUECKUe, TPUTOHOMETPUUYECKHUE
YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI; YMEHHE pPellaTh YPaBHEHHS,
HEpaBEHCTBA U CUCTEMBI C IOMOLIbIO Pa3IMYHBIX IPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CHCTEMBI C ITAPaMETPOM;
[IPUMEHATh YPAaBHEHMsI, HEPABEHCTBA, X CUCTEMBI JJISl pEIIeHUS
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JIaCTeH HAYKU U
[pEAIbHOM JKU3HU;

-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSAMU: TpaduK HyHKIHH,
oOpatHas QyHKIKS, KOMIO3UIMS PYHKIMMA, TUHEeHHAs QYyHKIUS,
KBaJpaTU4Hasl GYHKIHUS, CTENIeHHAs: (YHKIIUS C IIETBIM
[okaszaTesieM, TPUrOHOMEeTpudeckrue GyHKINU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITHH, TOKa3aTeIbHas U
iorapupmuyueckas yHKIUU; YMEHUE CTPOUTH TpaduKu
(yHKIMH, BBIIOJIHATH IpeoOpazoBaHus rpauKoB QyHKIUI;
[YMEHHUE MCII0JIb30BaTh rpauku (yHKIMN AT U3YyUEeHUs
[TPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 3a71a4 U3 IPYTUX
[y4eOHBIX IPEIMETOB U U3 PealbHOM KU3HU; BBIPAXKaTh
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMU: YETHOCTh (PYHKITUH,
[EepUOJUYHOCTh (PYHKIIMU, OTPAHUYEHHOCTh (DYHKIUH,
MOHOTOHHOCTb (DYHKITUH, SKCTpeMYM (YHKLINH, HAOOJIbIIee U
HaMEHBIIIee 3HAYCHUsT PYHKIIMU Ha IPOMEKYTKE; yMEHUE
[IPOBOJIUTH UCCIIEOBaHUE (PYHKINH,




[YMEHHE UCITOIh30BaTh CBOMCTBA U rpaduKu PYHKITUN AJIs
[pellIeHNs YpaBHEHHIA, HEPABEHCTB U 33/1a4 C TapaMeTpamH;
300paXkaTh HA KOOPJAUHATHON TNIOCKOCTH MHOYKECTBA PEILICHUN
YpaBHEHH, HEPAaBEHCTB U MX CHCTEM;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU:
[10CIIeI0BATEIbHOCTD, apu(hMETHUECKAs IPOTPECCHs,
reoMeTpuyecKas mporpeccusi, 0eCKOHEYHO yObIBaroOIIast
reOMETPHYECKas IPOTPECCHsl; YMEHHE 331aBaTh
[1OCIIEI0BATEIHLHOCTH, B TOM YHCJIE C TOMOUIBIO PEKYPPEHTHBIX
hopmyr;

- YMETh OIEPUPOBATH MOHATUSAMU: HEMPEPHIBHOCTh PYHKIINH,
ACHMITTOTHI rpaduka GyHKINH, IEpBas U BTOPAst IPOU3BOIHAS
(YHKIIUHM, TEOMETPUYECKHUM U (PU3UMUECKUN CMBICI MPOU3BOIHOM,
repBoOOpa3Hasi, ONpeesICHHBIN HHTETPall; YMEHHE HAXOAUTh
ACHUMITOTHI rpaduka QYHKIMH;, YMEHHE BBIYUCIISATH TPOU3BOTHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMH (DYHKIINH,
HAXOUTh YPaBHEHHE KacaTelbHOU K rpaduky GyHKINY;
[YMEHHE HCII0JIb30BaTh MPOU3BOAHYIO JUISI HCCIICIOBAHUS
(yHKIUH, 7151 HAXOKICHHUS HAUITYYIIeTo PEIICHUS B
MPUKIIQIHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKHUX H
(bU3MYEeCKUX 3a/1a4ax, /Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HAXO/UTH IUIOMIAI U 00BEMBI (PUTYP ¢ TOMOIIBIO MHTETPaIa;
[IPUBOANTH PUMEPHI MATEMAaTUUYECKOTO MOJICTTUPOBAHUS C
roMoIbio AuddepeHImarbHbIX YpaBHEHUH;

- YMETb ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE YUCIIO,
COIPsDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb H apTyMEHT
KOMILUIEKCHOTO YHcia, (hopMa 3alucu KOMIUIEKCHBIX YHCell
(reomeTpuyueckas, TPUTOHOMETpHYECKasl U anredpanyeckas);
YMETh MPOU3BOJUTH apU(hMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMU YHCIIAMU; TIPUBOTUTH TPUMEPHI HCITOB30BAHHS
KOMILIEKCHBIX YHCEI;

- YMETh CBOOOTHO OTIEPHPOBATH TOHATHIMH: CPEIHEES
apupMeTHyecKoe, MeIMaHa, HauOoJbIllee U HAaMEHBIIIee




3HAYEHHs, pa3Max, JUCIIEPCHs, CTAHIAPTHOE OTKJIIOHEHHE /IS
OTIMCaHMS YHCIIOBBIX JaHHBIX; YMEHUE HCCIEI0BATh
CTaTHCTUYECKHE JaHHBIC, B TOM YHCIIE C IPUMEHEHHEM
rpadM4ecKuX METOJOB U DJIEKTPOHHBIX CPEACTB; rpaduuecKu
MiCCIIeI0BAaTh COBMECTHBIC HAOMIOACHUS C TIOMOIIBIO IUarpaMm
[pacCeMBaHMs U JIMHEWHOW PErpecCcuy;

- YMETh HaXOJIUTh BEPOSITHOCTH COOBITHI C UCTIOJIb30BAHUEM
rpadUuecKuX METO0B; IPUMEHSTH IS PeIeHUs 3a7a4 (OPMYIIbI
CIIOXKCHUSI U YMHOXEHUS BEPOSTHOCTEH, (POPMYITy MTOITHOM
BeposITHOCTH, (hopmynny beprymin, koMmOuHAaTOpHBIE (DAKTHI U
(bOpMYJIBI; OLICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHIA; yMEHUE
OTIepPUPOBATH TOHATHIMU: CIlydaiiHas BEIMUMHA, PACIIpecIICHIE
BEPOSITHOCTEH, MaTeMaTHYECKOE OKUIaHKE, TUCTIEPCUS U
CTaHJApTHOE OTKJIOHEHHE CIIyYailHON BETUYMHBI, (PYHKIIUU
[pactpeieieHus ¥ TNIOTHOCTH PaBHOMEPHOT'0, TOKa3aTebHOTO U
HOPMAJILHOTO PACIpeeNICHH; YMEHUE HCIIOIB30BaTh CBOWCTBA
M3y4eHHBIX PaclpeAeIeHU ISl peIeHHs 3a/1a4; 3HAKOMCTBO C
MMOHATHSIMU: 3aKOH OOJIBIINX YMCEIl, METOJIbI BEIOOPOUHBIX
MCCIIeIOBaHMIA; yMEHHE TIPUBOANUTH IPUMEPHI TIPOSIBICHUS 3aKOHA
OOJIBIIINX YHCEI B IPUPOIHBIX M OOIIECTBEHHBIX SBICHHSX;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHAMM: TOUKA, MpsMas,
MIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyY, IJIOCKUN YTOI,
NIBYIpaHHBIN YTOJI, TpEXTPaHHBIN YroJl, epeceKkaroIuecs,
MapajieIbHbIe U CKPEIIMBAOIINECS MPSIMbIE, TApaJJIeIbHOCTh U
[EepIeHAUKYIIIPHOCTD MPSIMBIX U TIIOCKOCTEH, Yroa MexXy
MPSIMBIMH, YTOJI MEXKTY MPSIMOHN H TIIOCKOCTBIO, YTOJI MEXTY
[IOCKOCTSIMHU; YMEHHE UCIIOIb30BaTh NPH PEIICHUH 3a1a4
M3ydeHHbIE (PAKTHI M TEOPEMBI IJIAHUMETPUH; YMEHHE OLICHUBATh
pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MHUpE; YMEHHE OepHUpOBaTh
MMOHATHUSIMHU: MHOTOTPaHHUK, CEYCHHE MHOTOTPaHHHKA,
[paBUIBHBII MHOTOTPAHHUK, IPU3Ma, TUpaMuaa, GUrypa u
MMOBEPXHOCTh BPALCHHUS, IIMJIMHIIP, KOHYC, TIap, cdepa, pazBepTKa
[MOBEPXHOCTH, CEYCHHUsI KOHYCA U IIMJIMH/Ipa, NapaJljielIbHbIe OCH
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WJIM OCHOBAHMIO, CEUEHME I1apa, INIOCKOCTh, Kacarolasics cepsl,
[MINHAPA, KOHYCa; YMEHHE CTPOUTH CEUEeHHE MHOTOIPaHHHKA,
11300pakaTh MHOTOTPAHHUKH, (PUTYpBbI M TIOBEPXHOCTH BPALLCHHUS,
X CEUYEHUSs], B TOM YHCJIE C TIOMOIIBIO SJIEKTPOHHBIX CPE/ICTB;
YMEHHE IPUMEHSATh CBOWCTBA F€OMETPUIECKUX QUTYP,
CaMOCTOSITENTLHO (hOPMYITHPOBATH OTIPEIEICHUS H3ydaeMbIX
(buryp, BbIABUraTh TMIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpruecKux (puryp, 000CHOBBIBATH UIIH OIPOBEPTaTh HX;
YMEHHE MPOBOAMUTH KiIaccu(UKALUIO GUTYp M0 pa3IMuHbIM
[IpU3HAKAM, BBIITOJHATH HEOOXOAUMBIE JOMOJHUTEIbHbIC
[IOCTPOCHMSI;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMH: TUIOIIAAb (PUTYPEI,
00beM (PUTYpBI, BEIMYMHA YIJIa, PACCTOSTHUE OT TOUYKH J10
[IOCKOCTH, PACCTOSIHHE MEXKAY MPSMBIMHU, PACCTOSTHHE MEXTY
[I0CKOCTSIMHU, IJI0IIAb chepbl, MIIO0IIA1b TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, 00beM Ky0a,
[IPSIMOYTOJIBHOTO Mapajulesienune1a, MMpaMuibl, IPU3MBI,
[MIMHAPA, KOHYCA, 1apa; YMEHHE HaXOAUTh OTHOIICHUE
00BEMOB MOJAOOHBIX QUTYD;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMHU: IBIKEHHE,
MapasiesIbHbIA IePeHOC, CHMMETPHS Ha TNIOCKOCTH U B
[IPOCTPAHCTBE, TOBOPOT, IpeoOpazoBaHue No00us, 10 J00HbIE
(uUryphl; yMEHHE pacro3HaBaTh paBHbIE U 110I00HBIE GUTYPHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHUE
1ICTI0JIb30BATh T€OMETPUUYECKHE OTHOILIEHUS, HAXOIUTh
reoMeTpUUYECKre BEIUUMHBI (JUIMHA, YroJl, 101k, 00beM) pu
[peILICHUH 33a]1a4 U3 APYIUX YUeOHBIX MPEIMETOB U U3 peabHON
PKH3HH,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS
crcTeMa KOOPAMHAT, BEKTOP, KOOPIWHATHI TOUKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEACHNE BEKTOPA Ha YUCIIO,
[pa3iokeHue BeKTopa Mo 6a3ucy, CKajasipHOe MPOU3BEIEHUE,
BEKTOPHOE MPOM3BEACHUE, YTOJl MEXKIY BEKTOPAMH; YMEHUE
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VICII0JIb30BaTh BEKTOPHBIN U KOOPIMHATHBINA METOJ, ISl PELICHHUS
FEOMETPUUECKUX 3aa4 U 337a4 APYruxX y4eOHbIX IPEIMETOB;
ONEPUPOBATH MOHITUAMU: MaTpULa 2X2 U 3X3, ONpeIeIUTelb
MaTpULbI, TEOMETPUUECKUI CMBICII OIIPEIEIUTENS;

- YMETb MOJEIINPOBATH PEAJIbHBIC CUTYALlUH HA SI3BIKE
MaTEMaTHKH; COCTABIIATh BbIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U
X CUCTEMBI 110 YCJIOBHIO 3a/1a4H, HCCIIEN0BATh IIOCTPOCHHBIE
MOJIENIN C MCTIOJIb30BAHKEM alllapaTa ajareopsl,
MHTEPIPETUPOBATh MOJIYYCHHBIN PE3yNbTaT; CTPOUTH
MaTeMaTHYECKUE MOJIEIH C IIOMOLIBIO T€OMETPUYECKUX IIOHATUN
11 BEJIMYUH, pelIaTh CBSI3aHHbIE C HUMM IIPAKTUYECKHUE 3a/1a4U;
COCTABJISITh BEPOATHOCTHYIO MOJZIENIb U HHTEPIIPETUPOBATH
[TOJIy4E€HHBIN PE3yJIbTAT; PeIlaTh NPUKIIAIHbBIE 3a0aUn
CpeICTBAMHU MAaTEMaTUYECKOIO aHAJIN3a, B TOM YHCIIE COL[UAIBHO-
HKOHOMHYECKOT0 U (PU3NYECKOr0 XapakTepa;

- YMEHHE BBIOMPATH IMOAXOSAIINN METOT JIsl pEIICHUS 3a/1a4H;
[MOHMMaHHE 3HAYMMOCTHA MaTEMAaTUKU B U3y4YEHUU NIPUPOJHBIX U
0OIIECTBEHHBIX IIPOLIECCOB U ABJICHUMN; YMEHUE PACIIO3HABATh
[TPOSIBJICHUE 3aKOHOB MaTEMaTUKU B UCKYCCTBE, YMEHHE
[IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHUA POCCUMCKON U
MHUPOBOI MATEMATUYECKON HAYKH
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

TACIHATITAHBI

2.1.00beM IMCHUIIIMHBI M BH/AbI Y4e0HOH padoThI

Bua yueOHoii padoThl

Oovem ¢ uacax

O0bem o0pa3oBaTeIbHOI POrpaMMbl JUCHHUILINHBI 308
BT.Y.

OcHOBHOE cojIep:KaHue 296
B T.u.:

TeopeTudeckoe o0ydeHue 190
MIPAKTUYECKHUE 3aHATHS 106
N3 Hux:

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue(co/lep:KaHue 58
MPUKJIAJTHOI0 MOYJIAA)

BT.Y.:

TeopeTudeckoe o0ydeHue 20
MPAKTUYECKHUE 3aHITUS 36
NuauBuayaabHbIi NPOEKT HET
ITpomexyTounas arrectamus (1 cemecTp — apyras, 2 ceMecTp — IK3aMeH) 12
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2.2. TemaTH4eCKUNMIAHUCOAEPKAHN €TUCITUTIMHBI

Conep:xanue yuyeOHOro marepuaja (0CHOBHOe U PogecCuOHAIbHO-

HanmenoBanme pa3aeJioB . O0bem | ®opmupyemMble
" TeM OPHEHTHPOBAHHOE), JIA0OPATOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHOI 4acoB | KOMNeTeHWHH
MOYJIb (IIPY HAJTUYMH)
1 2 3 4
OcCHOBHOE cO/Iep:KaHue
Pazjen 1. [loBTOopeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 16
Temal.l Cojneprkanue yueOHOro maTepuasa
Lenb u 3ajau¥ | ba3oBble 3HAaHUA U YMEHUS MO MaTeMaThke B NMPO(EeCcCHOHATHLHOM W B MOBCEAHEBHOU
MaTeMaTUKU IIPY | IESATEIHHOCTH.
OCBOCHMH CIELUANBHOCTH | KOMOMHHUPOBAHHOE 3aHATHE 2
Temal.2 Copnepxkanne yaeOHOro maTepuaa
Uucna wu  BelyMcieHUs. | JlelicTBUA HaJA TMOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU UYUCIAMU, OOBIKHOBEHHBIMHU H
Bripaxxenus U | JCCSITHYHBIMH TPOOSMHU.
npeoOpa3oBaHus JleiicTBus co cTeneHsMu, (JOpPMYIIbl COKPAIICHHOTO YMHOKEHHS. 2
KomMOuHupoBanHoe 3aHATHE
Temal.3. IIpodeccnonaibHO-OPHEHTHPOBAHHOE  coJep:kaHue(CcoJAep:KaHue TPHKJIAJTHOIO
['eomeTpus Ha IUIOCKOCTH | MOYJIsI)
Buap! miockux Guryp u ux riomiaib.
[IpakTUKO-OpUEHTUPOBAHHBIE 33/1aUM B KypCe€ T€OMETPUU Ha MIOCKOCTH 4 OK-01
IIpakTHueckoe 3aHsiTHE
Temal.4 Conepkanne yaeOHOro MaTepuaa
IIpouentHeie BeruncaeHus | IIpocTeie mpoIeHTsl, pa3Hble cioco0bl UX BhIUUCIECHUS. CIIOKHBIE MPOLICHTHI
[TpakTuueckoe 3aHsITHE 2
Temal.5 Conepkanne yaeOHOro MaTepuaa
VYpaBHeHus U HepaBeHCTBA | JInHelHbIe, KBaJIpaTHbIE, TPOOHO-THHEWHbIE YPaBHEHHs U HEPABEHCTBA
[IpaKTHUECKOE 3aHATHE 2
Temal.6 Coneprkanue yueOHOTro MaTepuaa
Cucrempl ypaBHeHMM H | CiocoOBI peIIeHUs CUCTEM JIMHEHHBIX ypaBHeHWH. [lomstus: marpuna 2x2 m 3X3,
HEPaBEHCTB onpenenutenb Marpulibl. Meron 'aycca. CuctemMbl HeMMHENWHBIX ypaBHEeHUN. CHUCTEMBbI 2
HEPABEHCTB
KomOuHMpoBaHHOE 3aHATHE
Temal.7 Coneprkanue yaeOHOro MaTepuaia
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Bxo1HOM KOHTPOJIb

Breruncnenns u npeoObpa3oBanus. Y paBHEHHs M HEpABEHCTBA. | eoMeTpHs Ha TUIOCKOCTH

KonTponbnas pabora 2
Paznen2lIpsiMbleNnI0CKOCTHBIPOCTPAHCTBE 16
Tema2.1. Cojneprkanne yueOHOro maTepuasa
OcHoBHbIE nouaTus | [lpenmer  crepeomerpun. OCHOBHBIE TOHATUSA — (TOYKa, MpsiMasi, IUIOCKOCTD,
CTEpEOMETPHH. pocTpancTBO). OCHOBHBIE aKCMOMBI cTepeoMeTpud. llepecekaromuecs, napaiieibHble 2
PacnionoxkeHue mnpsAMBIX M | U CKpeUIMBaroImuecs: mnpsmble. [Ipu3HaK M CBOMCTBO CKPENIMBAIOIIUXCS TPSIMBIX.
IIJIOCKOCTEN OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.

KomMmOuHupoBaHHOE 3aHATHE
Tema2.2. Cogneprkanue yaeOHOro MaTepuasia
[TapamnensnocTs npsambIX, | [lapamnensapie mpsmas W miockoctb. Omnpenenenue. [lpusnak. CaoiictBa  (C
OpsAMOM M IUIOCKOCTH, | J0oKa3arenbcTBoM). Ilapamienshbie miuockoctu. Onpenenenue. [Ipusnak. CpolictBa (c
IIJIOCKOCTEN Joka3arenbcTBoM). Terpasap u ero anemeHThl. [lapannenenunes u €ro 3JI€MEHTHI.

CpolicTBa MPOTHUBOIOJIOKHBIX TpaHel W Auaronaneil mapamienenunena. I[loctpoenue 4

ceyeHuil. Penienue 3anad.

KombOunnpoBanHoe 3aHaTue
Tema2.3. Copnepxkanne yaeOHOro maTepuaa
[leprnieH TUKYISIPHOCTD [lepnenaukynapueie npsamble. [lapamienbHble mpsMble, MNEPHEHAUKYISPHBIE K
MIPSIMBIX, IPSMOM U IJIOCKOCTH. lIpW3HaK NepHEeHIUKYIAPHOCTH NPSIMOM M IUIOCKOCTH. [l0Ka3aTesbCcTBO. OK-01
IJIOCKOCTH, IJIOCKOCTEN [lepnennukynsap u  HakioHHas. [lepneHaukynspHele  1wuiockocTd.  IIpu3nHak

NEPNEHAUKYJISIPHOCTH IIIIOCKOCTEN. [[oka3aTenbeTBo.

PaccTosiHMsI B IpOCTpaHCTBE 2

KomMmOuHupoBaHHOE 3aHATHE
Tema2.4. Conepxkanue yaeOHOT0O MaTepuana
Teopema 0 Tpex =
MepICHIMKYIAPaX Teopema o0 Tpex mnepneHIUKyisipax. Jloka3aTenbCTBO. YTON MEXAY NOpsIMOH H )

IUIOCKOCTBIO. YTOJI MEXY INIOCKOCTSAMHU

KomMmOuHupoBaHHOE 3aHATHE
Tema2.s. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coaep:KaHue MPHUKJIIATHOIO
[TapannensHsle, MOJLYJIsl)

MepIEeHIUKYIIIPHBIE, AkcuoMbl  crepeoMeTpuu.  lleprneHauKynspHOCTH  HOpSAMOM M IIOCKOCTH,
CKPEILMBAIOIIUECS NPAMBIE | MAPAIEIBHOCTD JIBYX MPSMBIX, MEPIEHANKYISIPHBIX IIOCKOCTH, MEPIEHANKYIIPHOCTh 4

IJIOCKOCTEN

HpaKTI/ILIeCKOC 3aHATUC

Tema2.6.

Coneprkanne yaeOHOro MaTepuasa
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Pemenue 3agau. [Ipsimbie u

PacnonoxxeHre mnpsAMBIX M IJIOCKOCTEM B TpocTpaHcTBe. [lepneHauKyaspHOCTh |

IJIOCKOCTH B | MApaJIJIEIbHOCTh NPSAMBIX U INIOCKOCTEH. CKpeUIMBaOUIUECs PSMBbIE
IIPOCTPAHCTBE KontposbHas pabora 2
Pazgen 3. KoopauHaTsl U BEeKTOPHI 16
Tema 3.1 Cojneprxkanne yueOHOro maTepuasa
JlekapToBbl KOOpPAMHATHI B | JlekapTOBBI KOOpIWMHATHI B TpocTpaHcTBe. l[Ipocreiimme 3agadyu B KOOpAWHATAX.
IIPOCTPAHCTBE. Paccrostnue Mexay AByMsl TOUKaMH, KOOPJIUHATBI CEPEIUHBI OTPE3Ka 4
Paccrosne Mexity AByMS KomOunupoBaHHoe 3aHsTue
TOYKAMU. Koopaunatsr
Cepe/IMHbl OTpe3Ka
Tema3.2 Copnepxkanne yaeOHOro maTepuaa
Bekropsl B ipoctpancTse. | Bekropsl B npoctpaHcTBe. Cll0)KeHUE U BBIUUTAHHUE BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha
Yron mexay Bekropamu. | yucio. Kommianapasle BeKTOpbl. CKalsipHOE NPOHM3BEACHUE BEKTOPOB. PasznokeHue
CkansgpHoe INpPOU3BEICHHE | BEKTOpa 10 TPEM HEKOMIUIAaHAPHBIM BeKTopaM. KoopauHaThl BEKTOpa, CKaJSIPHOE
BEKTOPOB IIPOU3BE/IEHNE BEKTOPOB B KOOPJMHATAX, YTOJI MEK/Yy BEKTOPAMH, YTOJl MEKIY MPSAMOi 6
U IUIOCKOCTBIO, YTOJl MEXIY IUIOCKOCTSMH. YPaBHEHHE IUIOCKOCTH. I'eomeTpuyeckuii
CMBICJI OIIPeIeTTUTENS 2X2
KoMOMHUPOBAHHOE 3aHATHE OK-01
Tema3.3 IIpodeccnonaibHO-OPHEHTHPOBAHHOE CO/lepP:KaHue (colep:KaHue TNPUKJIIATHOIO
IIpaktuxo- MOJYJIsT)
OpUEHTUPOBaHHbIC 3ajauM | KoopanHaTHas IIOCKOCTh. BbluncieHMe pacCTOSHMM M IUIOIIAJEH Ha IUIOCKOCTH.
Ha KoopauHaTHOH | KonmuecTBeHHBIE pacyeThl 4
IJI0CKOCTH [TpakTHyeckoe 3aHsTHE
Tema3.4 Copnepkanne yaeOHOro MaTepuaa
Pemenue 3ama4. | /lekapToBbl KOOpAMHATBHl B NPOCTpaHCTBE. BekTtopsl B mpocTtpaHcTBe. CliokeHue u
KoopaunaTs! 1 BEKTOpHI BbIUNTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha 4ucio. KoMIiuiaHapHble BEKTOPBHI.
CkansipHOE NTPOU3BEAECHHUE BEKTOPOB. Pa3nojkeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpocreimme 3amaum B koopauHarax. KoopaumHaTel BEKTOpa, pacCTOSIHUE
MEXy TOUKaMH, KOOPIUHATHl CEPENNHBI OTPE3Ka, CKAISIPHOE NPOU3BEACHUE BEKTOPOB
B KOOpJMHATaX, yrojl MEeXAy BEKTOpPaMH, Yrol MEXIy MPSMOM M IIOCKOCTHIO, Yroj 2
MEXY TNIOCKOCTSIMH
KonTponbhas pabora
Pazaen 4. OcHoBbl TpuroHomerpun. Tpuronomerpuueckue pyHKIUH 30 OK-01

Temad.1

\ Conepxkanmne yaeOHOro MaTepuasia
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Tpuronomerpuyeckue
(GyHKIMH  TTPOU3BOJIHOTO
yria, yucia. Paguannas u
rpagycHas Mepa yria

Pannannas mepa yria. [IoBopoT TOYKM BOKpYr Hayana KoopauHaT. OmnpenesieHue
CHUHYyCa, KOCHHYyCa, TaHINE€HCAa W KOTAaHI'€HCA. 3HAaKU CHHYCa, KOCHUHYCa, TaHI€HCA M
KOTaHTeHCa 0 YETBEPTSM. 3aBUCHUMOCTh MEXAY CHHYCOM, KOCHMHYCOM, TaHT€HCOM H
KOTaHI'€HCOM OJJHOTO U TOI'O XK€ yria

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema4.2

OcHOBHbIE
TPUTOHOMETPUUECKHE
TO>KJIECTBA.

DopMyIIbl IPUBEICHUS

Cojnepxkanue yaeOHOro maTepuasa

Tpuronomerpuueckue Toxxaecrsa. CuHyc, KOCUHYC, TAHT€HC M KOTAHT€HC YIJIOB O U -O.
DopMyIbl IPUBEICHUS

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMBl U pa3HOCTH JIBYX
YIJIOB

Cunyc u KOCHUHYC
NBOMHOTO yria. ®opmyiibl
MIOJIOBUHHOTO yTJIa

Copepxanue yueOHOro MaTepuala

CymmaupasHocTbcuHycoB.CyMManpa3HOCTbKOCUHYCOB.CHHYCUKOCHHYCIBOMHOT OYTIIA.
®opmynsinonoBuHHOroyria. I Ipeo6pa3oBaHUSICYMMBITPUTOHOMETPUYECKHUX () YHKITUIBIT

POU3BECHUEUTIPOU3BEACHUSIBCYMMY. BpIpakeHMeTpUTOHOMETPUUECKUX P yHKIMHYepe3T
aHTEHCIIOJIOBUHHOTOoapryMeHTa. [ [peoOpa3zoBaHUSATIPOCTEHIINX TPUTOHOMETPUIECKIXBBI

paxKeHUI

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema4.4 Copnepxkanue yaeOHOro MaTepuana

@yHkuuu, HX CBOWCTBA. | OONACTh ONPENCNCHUS M MHOXECTBO 3HaueHWH QyHKIMHA. YETHOCTb, HEYETHOCTD,
Crioco0bl 3aaHus | nepuoaAnYHOCTh QyHKIMHA. CriocoObl 3a1aHust QyHKIHIMA

GyHKUMI KoMOMHUPOBAHHOE 3aHATHE

Tema4.5 Copneprkanue yueOHOTo MaTepuaa

Tpuronomerpuyeckue O6nacth omnpefeneHusi W MHOXKECTBO 3HAUEHUU TPUTOHOMETPUYECKUX (PYHKITUH.

¢GbyHKIMH, UX CBOICTBa U
rpaduxu

YéTHOCTh, HEYETHOCTD, NMEPUOANYHOCTh TPUTOHOMeTpHueckux (yHkiuid. CBoiicTBa U
rpaduku QyHKIUI Y=COSX, Y=SINX, y=tgX, y=ctgx.

KomOuHMpoBaHHOE 3aHSTHE.

Tema4.6 Conepxkanne yaeOHOro MaTepuaa

ITpeoOpa3oBanue Cxartue 1 pacTshkeHue rpagiKoB TPUTOHOMETPUYECKUX (YHKIUH.

rpadukoB ITpeobpa3zoBanue rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIMHA

TPUTOHOMETPHUYECKUX [TpakTyeckoe 3aHsATHE

byHKIMIA

Tema4.7 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/ep:KaHHe (CoAepKaHHE IPHKJIATHOIO
Onucanue MOAYJIs)

IIPOU3BOJICTBEHHBIX Hcnonb3oBaHue CBOMCTB TPUTOHOMETPUUYECKHX (YHKIMA B HpodecCHOHATbHBIX

mponeccoB C€ IIOMOUIBIO

3aja4ax
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rpadukoB GyHKIII

IIpakTueckoe 3aHsTHE

Tema4.8 Cojnepxkanue yueOHOro maTepuasa
Oo6parnblie OO6parnbie Tpuronomerpudeckue GyHkuu. Mx cBoiicTBa u rpaduku
TPUTOHOMETPHYECKHE 2
byHKIMH KomMmOuHupoBanHoe 3aHATHE
Tema4.9 Cojneprkanue yueOHOro maTepuasa
TpuronomeTpuieckue VpaBHeHHe cosx=a. YpaBHeHue Sinx=a. VYpaBHenume tgX=a, ctgx=a. PemecHue
YPaBHEHHUS U HEPABCHCTBA | TPUTOHOMETPUUYECKUX YPABHEHUI OCHOBHBIX THIIOB: MPOCTEUIITNE TPUTOHOMETPUICCKHEC
YpaBHEHHUS, CBOJSIIMECS K KBaApaTHBIM, pPELIaeMble Pa3IOKEHHEM Ha MHOXKHUTEINH, 4
OJIHOPOJHBIE.
[Tpocreiimye TpUroHOMETpUUYECKUE HEPABEHCTBA
Kom0OuHMpoBaHHOE 3aHSTHE.
Tema 410  Cucremsl | Conepxkanue yueOHOro MaTepuana
TPUTOHOMETPHUICCKIX CucreMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHHI 2
ypaBHEHUH Kom0uHupoBaHHoe 3aHATHE
Tema 4.11 Pemrenue 3anau. | Conepkanue yueOHOro MaTepuana
OCHOBBI  TpuroHomerpui. | [IpeoOpa3oBaHue TPUTOHOMETPHUYCCKHX BBIPAXKCHHH. PelieHne TPUTOHOMETPHYCCKHX
Tpuronomerpuyeckue ypaBHEHU U HEPABEHCTB B TOM YHCIIE C HCIIOIH30BAaHNEM CBOWCTB (D YHKITUH. 2
byHKIIUU KonTponbHas padbora
Pa3nes 5. KommiiekcHble ynciia 10
Tema5.1 CopneprkaHue yueOHOTro MaTepuaa
KommekcHble uncna [Tonsitue xomiuiekcHoro uwucia. ConpspkeHHbIE KOMIUIEKCHBIE YHCIa, MOIYJIb U
apryMeHT  KOMIUIEKCHOro  uucia. @Dopma  3amucu  KOMIUIEKCHOTO — 4HMCia 6
(reomeTpuueckasi, TPUTOHOMETpHYECKasl, aaredpanueckas). Apudmernyeckue AeicTBUS
C KOMIUJIEKCHBIMU YHCIIaMH
Komb6uHnpoBaHHOe 3aHsATHE
Tema5.2 CopneprkaHue yueOHOTro MaTepuaa
[Ipumenenue BeinosiHeHUE pacyeToB € MOMOIIBID KOMIUIEKCHBIX 4Hcen. [IpuMepsl HCHoyib30BaHUS
KOMIUIEKCHBIX YHCe KOMIUIEKCHBIX YHCEI 4
IIpakTHueckoe 3aHsTHE
Paznen 6. [lpon3Boanas GpyHKIMH, ee IPUMEHEHHE 32
Tema6.1 Copneprkanue yueOHOTro MaTepuaa
ITonsarue IPOM3BOJHOM. | OmpeielIcHHe YHCIOBOW TOCIIEAOBATEIbHOCTH M CIOCOOBI ee 3amanus. CBoicTBa OK-01
@opMynel ¥ IpaBUia | YUCIOBBIX TOcieoBaTesnbHOCTeH. OmnpeneneHue mpeaena IMOCieA0BaTebHOCTH.
mudepeHmpoBaHus Breruncnenne mnpenenoB mocienoBarenbHocTeil. [lpenen dyHkmmm Ha OECKOHEYHOCTH. 2
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[Ipenen ¢ynkmuu B Touke. [Ipupamenue aprymenta. [lpupamenue Gpynkiuu. 3agauu,
OPUBOAAIIME K TMOHATHIO MPOU3BOJIHON. OmnpeneiaeHue MTPOU3BOAHONU. AJTOPUTM
OTBICKaHUsl TPOU3BOTHON

KomMOuHupoBaHnHoe 3aHsTHE

Tema 6.2 IIpousBomHbIE
CYMMEBHI, pa3HOCTH
MIPOU3BEICHHUS, YaCTHOTO

Copepxanue yueOHOro Marepuaia

Dopmyisl quddepenpponanus. [pasuna nuddepennnpoBanus

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 6.3 IIpousBomHbIE
TPUTOHOMETPUIECKHIX
¢bynkuuid.  IIpomsBognas
CIIOKHOU (DYHKIIUU

CopepxaHnue yueOHOro Marepuala

Onpenenenne cnoxHoi ¢(yHkiuu. I[Ipon3BogHas TPUTOHOMETPHUECKUX (QYHKIHUI.
[Tpon3BoHas CIIOKHON QYHKIIUH

KomMmOuHupoBanHoe 3aHATHE

Tema 6.4 Ilomstue o
HENPEPBIBHOCTH (DYHKITUH.
MeTo 1 HTHTEPBAJIOB

Cogepxanue yueOHOTo MaTepuala

[Tonstue HempepsiBHON (yHKUMU. CBoiicTBa HempepbiBHON (yHKIUU. CBS3b MEXITY
HETPEPHIBHOCTHIO M TU(PPEpeHIINPYEMOCThI0 (DYHKIIMA B TOYKE. AJTOPUTM PEIICHHS
HEPaBEHCTB METOJOM UHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 6.5 I'eomeTpuueckmii
U (QuU3MYECKUH  CMBICI
IIPOU3BOIHOM

Copnepxkanne yaeOHOro maTepuana

['eomeTpuyeckuii cMbICT MPOM3BOAHONW (YHKIUMU — yIJIOBOH  KOA(pUIIUEHT
KacatelbHOW K Tpaduky (GyHKIMH B TOYKE. YpaBHEHHUE KacaTelIbHOM K rpaduky
byHKIMH. AJTOPUTM COCTABJICHHsI YpaBHEHHsI KacaTeabHOM K rpaduky ¢yakunu y=Ff(X)

KomMmOuHupoBaHHOE 3aHATHE

Tema 6.6 dusznueckwii
CMBICII TPOM3BOJHOM B
npodeccuoHaNbHBIX
3aauax

CopepxaHue yueOHOro MaTepuaa

Ouznyeckuil (MEXaHUUECKUI) CMBICI IPOU3BOJHOW — MIHOBEHHAsI CKOPOCTh B MOMEHT
BpemeHH t:v=S'(t)

IIpakTHueckoe 3aHsTHE

Tema 6.7 MOHOTOHHOCTB
GbyHKIIH. Toukn
IKCTpEMyMa

Copnepkanne yaeOHOro MaTepuaa

Boszpactanue u yObiBaHue (QyHKIIMH, COOTBETCTBHE BO3pACTaHUS U YOBIBAHUS (YHKITUU
3HaKy Npou3BOAHOMN. [loHATHE MPOM3BOMHONM BBICHIETO MOPAJKA, COOTBETCTBUE 3HAKa
BTOPOIl TPOM3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3agaud Ha
MaKCUMyM W MUHUMYM. [loHSATHE acCMMOTOTHI, CITOCOOBI MIX OMpEAENCHUs. AJNTOPUTM
uccieoBaHus (PyHKIIMM U IOCTPOSHUS ee rpaduka ¢ TOMOIIBI0 TPOU3BOIHOMU. J[pobHO-
JTUHeHast QyHKIUs

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 6.8 Wccnenosanue

Coneprkanne yaeOHOTO MaTepuasa
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GyHKIMA W TOCTpOCHHUE

Hccnenoanue pyHKIIMM HA MOHOTOHHOCTh U ITOCTPOECHUE T'PaUKOB.

rpaduxos KomM0OnHMpOoBaHHOE 3aHATHE 2

Tema 6.9 HaumbGonwsmee u | Conepkanue ydeOHOro Marepuasia

HauMEHblIIee 3HaueHus | HaxoxaeHne HaWOONBIIET0 W HAWMEHBIIETO 3HAUYeHUN (DYHKUUN, MOCTPOCHHE

byHKIIUN rpa)KoB MHOTOWJIEHOB C UCIIOJIb30BAHUEM alrlapara MaTeMaTHYeCcKOro aHajn3a 4
Kom0OuHMpoBaHHOE 3aHATHE

Tema 6.10 Haxoxzaenue | [IpoeccHoHATBLHO-OPHEHTHPOBAHHOE COepPKaHHE (CoAep:KaHHe NPHKJIATHOIO

ONTHMAJIBHOIO PE3Yy/IbTAaTa | MOLYJISA)

C IIOMOWIbIO IPOU3BOAHOW | HamMeHbIiee u HanboJIbIIee 3HaYCHUE (PYHKIIHH 4

B [IPAKTUYECKHX 3aJa4ax [TpakTHdeckoe 3aHaTHe

Tema 6.11 Pemenue 3anmau. | Conepxkanue yaeOHOTO MaTepuana

[TpousBoanas GpyHkuuu, ee | Gopmynbl U npaswia auddepeniupoBanus. MccnenoBanue GYHKIUA C MOMOIIBIO

MIPUMEHEHHE npon3BoiHOM. Hanbosbiee 1 HanMeHbIee 3Ha4eHUs (QYHKITUN 2
KonTponbnas pabora

Pa3nes /. MHOrOrpaHHHMKH M TeJia BpallleHus! 38

Tema 7.1 CopepxaHnue yueOHOro Marepuala

Bepmmnel, pebpa, rpanu | [lonsitue MHOTOrpaHHHMKa. Ero sjeMeHTHI: BepHIMHBI, pebpa, rpand. J{uaroHais.

MHOTOTpaHHHUKA Ceuenue. BoInykiible 1 HEBBITYKJIbIE MHOTOTPAHHUKH
KomOuHMpoBaHHOE 3aHATHE 2

Tema 7.2 TIlpm3ma, ee | ComepkaHue yueOHOro MaTepuaa

cocrapisronie, cevyenue. | [lonstue mpusmel. Ee ocHoBanust u OokoBbie TpaHH. Beicota mpusmebl. Ilpsmas u

Ilpamas w mpaBuibHAsA | HakJIoHHas npusMa. [IpaBunbpHas npusma. Ee ceuenme

MIPU3MBI KombOuHnpoBaHHOE 3aHATHE 2

Tema 7.3 | Coneprkanue yaeOHOTO MaTepuaa

[Mapannenenunen, Ky0. | [Tapanienemnumesa, CBOHCTBA MPSAMOYTOJIBHOTO Mapaiieienunena, kyo. Ceuenue kyoa, OK-01

Ceuenue Ky0a, | mapayienenumeaa

napajuieJenumnena KombGuanpoBaHHOE 3aHATHE 2

Tema 7.4 TIlupamupa, ee | ComepkaHue yueOHOTO MaTepuaa

cocrapisrone, cedeHue. | [lupamuna u ee snementel. Cedyenne nupamuibl. [IpaBriibHas nupamunaa. YcedeHHas

[lpaBunpHass  nupamuja. | mEpamua

VYcedeHnHas nupaMua 2
KomOuHMpoBaHHOE 3aHATHE

Tema 7.5 bokoas wu | ComepikaHue yueOHOro MaTepuasa

MOJTHAS noBepXHOCTE | [lnomanp 60KOBOM M MOTHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI

MPU3MBI, TUPAMHU/TBI KomOunupoBanHoe 3aHiTHE 2

20




Tema 7.6 Cummerpus B
KyOe, mapaenenurene,
npu3Me, MIpamMue

Coneprkanne yueOHOTO MaTepuraa

CuMMeTpusi OTHOCHTEIBHO TOYKH, MpPsIMOH, IuiockoctH. Cummerpuss B KyOe,
napajuleJeunee, NpusMe, MUpaMuIe

KomMmOuHupoBanHoe 3aHsATHE

Tema 1.7 [Tpumepsr
CUMMETpUH B podeccuu

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/lepP:KaHue (coleps:KaHue MPHUKJIIAJTHOIO
MOTYJIs1)

CumMeTpus B IPUPOJIE, APXUTEKTYpe, TEXHUKE, B OBITY

HpaKTI/I‘ICCKOC 3aHATUC

Tema 7.8 IlpaBuibHbIC
MHOTOTPaHHHKH, ux
CBOMCTBA

Cojnepxkanue yueOHOro maTepuasa

ITonsTue IIPpaBHUJIbHOI'O MHOI'OI'PaHHUKA. CsoiicTBa IMPpaBUJIbHBIX MHOI'OI'PAHHUKOB

IIpakTHueckoe 3aHsATHE

Tema 7.9 Humuuap, ero
cocrasitromne. CedeHue
LJIHHIpA

Copepxanue yueOHOro Marepuala

Hunuuaap u ero sneMeHThl. CedeHHe HWIMHIpa (MapauiebHOE OCHOBAHUIO U OCH).
Pa3Beprka nunmnapa

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 7.10 Konyc, ero
cocraBistone. CedeHue
KOHYcCa

IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/AEP:KaHHME (COAep:KaHHE NPHKJIATIHOIO
MOYJIs1)

Konyc u ero snementsl. CeueHne KoHyca (IapauieIbHOE OCHOBAaHHUIO U MPOXOJIIEe
yepe3 BEPIINHY), KOHMYecKre ceueHus. Pa3BepTka KoHyca

KomMmOuHupoBanHoe 3aHATHE

Tema 7.11 VYceueHHbIH
KOHYC. Ceuenue
YCEUEeHHOTO KOHYyCa

CopepxaHue yueOHOro MaTepuaa

YceuenHslil koHyc. Ero obpasytonias u Beicota. CeyeHne yCeueHHOTo KOHyca

KomMmOuHupoBanHoe 3aHATHE

Tema 7.12 Ilap u cdepa,
UX CEUYCHUS

CopepxaHue yaeOHOro MaTepuala

[Tap u cdhepa. Bzanmuoe pacrionoxenue chepsl u mimockoctu. Ceuenune mapa, chepsl

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 7.13 Iloumstue 00
00beMe Tena. OTHolIeHue
00BEMOB TTIOJOOHBIX TEN

Copnepkanne yaeOHOro mMaTepuana

[Tousitue 06 oo6beme Tena. OO6beM Kyba M MpsAMOYrojapHOro napamienenunena. O0bem
npusMbl U munHApa. OTHOIIEHHEe 00beMOB MOAOOHBIX Tel. ['eoMeTpuueckuil cMbICT
ornpenenurens 3-ronopsiaka

KoMmOnHUpOBaHHOE 3aHATHE

Tema7.14
O0vemMbl UM TUIOIIAAM
ITOBEPXHOCTEH TEN

Coneprkanue yaeOHOTO MaTepuasa

O6bembl nupamu bl U KoHyca. O6beM mapa. [Inomanm noBepxHocTel Ten

KoMmOuHupOBaHHOE 3aHATHE
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Tema 7.15 KomOunanuu
MHOI‘OFpaHHI/IKOB )41 TCJI

Coneprkanne yueOHOTO MaTepuraa

KoMOuHanmuy reoMeTpuueckux el

BpallleHUs [IpakTudeckoe 3aHsTHE 2

Tema 7.16 | Coneprxanue y4eOHOTO MaTepuana

I'eomeTpuueckue Hcnonp3oBaHne KOMOMHAIMH MHOTOTPAHHHMKOB UM TeNl BpalllEeHUS B IPAKTUKO-

KOMOHMHAIINY Ha IPAKTUKE | OPMEHTHPOBAHHBIX 3a/1a4ax
[IpakTuueckoe 3aHsiTue 2

Tema 7.17 Cogeprkanue ydeOHOro MaTepuasa

Pemenue 3a1a4. | OOBEMBI H TUIOMIAIN TOBEPXHOCTH MHOTOIPAHHUKOB U TEJI BPAIlEHUS

Muororpannuku 1 Tena | [IpomeskyTodHast aTTecTanusi B popme Apyras 2

BpaICHHS

Pa3nea 8. IlepBooOpa3nasi pyHKuMHU, ee NPUMEHEHUE 20

Tema 8.1 Copnepxkanne yaeOHOro maTepuaa

[TepooOpasHas ¢yHKUuH. | 3a7a4a O BOCCTAHOBJICHMM 3aKOHA JBW)KEHHs I10 HW3BECTHOW CcKopocTH. I[loHsTHE

[TpaBuiia HAXOX/JCHUA | uHTerpupoBaHus. O3HAKOMJIGHHWE C TIOHSATHEM MWHTETpaja M TepBOOOpPA3HOM JUIs

MepBOOOPA3HBIX byukiuu  y=f(x). Pemenue 3amad Ha CBA3b MEPBOOOPa3HOW M €€ MPOU3BOIHOM,
BBIYHUCIICHHE MTepBOOOpa3HOM s JanHOU (yHKImU. Tabnua GopMyIt Ui HaX 0K ICHHS
nepBooOpa3HbIX. M3ydeHne nmpaBuiia BEIYMCICHUS IEPBOOOpa3HON 4
Kom0OuHupoBaHHoe 3aHATHE

Tema 8.2 CopepxaHue yueOHOro MaTepuala

[Tnomans KpUBOJIMHEHHOMW | 3ama4yn, MPUBOISIIME K OHSATHIO ONPEISIICHHOTO HHTErpajia — O BBIYMCICHUH TUTOLIA TH

Tparnenuu. dopMmyia | KpUBOJIMHEHHONW Tpameuuu, O TNepeMemeHnn TOo4Kkd. [loHsATHe ompenenéHHOro

Herorona—Jleiibnuma uHTerpana. I'eomerpuueckuil M (QU3MUECKUN CMBICI OINpPENEIeHHOr0 HHTerpasa. OK-01
®opmyna Herorona—JlelOnuna 2
KomOuHupoBaHHoOe 3aHATHE

Tema 8.3 | Conepkanue yaeOHOTO MaTepuaa

Heomnpenenennslit u | TloHsiTHE HEOopeIeIEHHOT0 MHTErpaa

OTpEJICNICHHBIH MHTErpaibl | KoMOMHHPOBAHHOE 3aHSATHE 4

Tema 8.4 [Tlonarue 006 | Conepkanue yueOHOro MaTepuana

OIIPENICIIEHHOM HHTErpane | 'eoMeTpuyecKuil CMbICT ONPEAeICHHOTO HHTErpasia

Kak wiomaau | KomOMHUPOBAaHHOE 3aHATHE 4

KPHUBOJIMHENHOHN Tpanenuun

Tema 8.5 OmnpenencHHBIH
UHTErpajl B )KH3HU

IIpodeccrnoHa/IbLHO-OPHMEHTUPOBAHHOE COJepKaHHE (COAep:KaAHHE TNPHUKJIATHOIO
MOYJIs1)

I'eomeTpuyeckuii cMpIch onpeaeneHHoro narerpata. opmyna Hetotona-Jleitoauna.
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Pemenue 3amay Ha MpUMEHEHUE MHTETpaa ISl BBIYUCICHHUS (PU3NYECKUX BEIUYHH U
mIomaneun

[TpakTiueckoe 3anarue 4
Tema 8.6 Pemenue 3amau. | Conepkanue yaeOHOro MaTepuana
IlepBooOpasHas (yHnkuuy, | [leppoobpasuas ¢yukimu. [IpaBuia Hax oK AeHUS IEpBOOOpasHbIX. Ee mpumenenue
ee MpUMEHEHHE KontponbHast pabora 2
Paznen 9. Crenenu u kopuu. CrenenHasi pyHKuus 18
Tema 9.1 Crenennas | Conepikanue yueOHOro MaTepuasa
(ynkums, ee cBolicTsa IlonsiTue KOpHSA N-0il CTENEHW W3 JCUCTBUTEIBHOrO 4ucia. PyHKIUU y = Vx mx
cBoiictBa u rpaduku. CBOICTBAa KOPHS N-OU CTEIICHH
KombOunnpoBanHoe 3aHaTue 4
Tema 9.2 I[Ipeo6pazoBanue | Conepkanue yueOHOro maTepuana
BRIpAKEHUHN ¢ KopHsAMU N- | [Ipeobpa3zoBaHne MppalMOHAIBHBIX BEIPAKCHUH
OH CTEIEeHU Komb6unnpoBanHoe 3aHaTue 4
Tema 9.3 CaotictBa | Coneprkanue yaeOHOTO MaTepralia
CTEIeHH ¢ | [lonstue creneHu c MOOBIM palOHANBHBIM MMoOKa3zaTeneM. CTerneHHble (YHKIHUU, UX
panroHaTbHBIMU CBOWCTBA M rpaduKn OK-01
JNENUCTBUTEIbHBIM Komb6unupoBaHHoe 3aHaTHE 4
MOKa3aTeISIMH
Tema 9.4 Pemenune | Conepxanue yaeOHOro MaTepuaia
MppaMOHAITEHBIX PaBHOCHIIBHOCTP MPpPAIMOHANBHBIX yYPaBHEHWH M HEPABEHCTB. METONBI WX pEIICHUSI.
YPaBHEHMH U HEPABEHCTB | PerieHne MppalnoHaIbHBIX YPaBHEHUH U HEPABEHCTB
KombOuanpoBaHHOE 3aHATHE 4
Tema 9.5 Crenenn wu | ComepikaHue yueOHOro MaTepuaa
KOPHH. Crenennas | OnpeneneHue cTeneHHOW ¢GyHKuH. Vcnonp3oBaHHEe €€ CBOWMCTB IPH  pPEIICHHH
byHKIUS yYpaBHEHHI U HEPABEHCTB 2
KonrtposbHas pabora
Paznea 10. [Toka3arenbHas pyHKIUSA 14
Tema 10.1 Coneprkanue yueOHOTro MaTepuaa
[TokazarenbHass QyHkus, | CTeneHb ¢ OPOM3BOJBHBIM  JICHCTBUTEIBHBIM  MMOKaszaterneM.  OmnpeaereHue
€€ CBOICTBA NoKa3aTeJabHOH (YHKUUH, €€ CBOWCTBA M rpaduk. 3HAKOMCTBO C IPUMEHEHUEM OK-01
NoKa3arelnbHOM (QyHKUMU. PemieHne mokazaTeabHbIX YpaBHEHUH (QYHKIIMOHAIBHO-
rpau4ecKUM METOI0M 4

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 10.2 Penrenne

Coneprkanne yaeOHOTO MaTepuasa
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MTOKa3aTEeIbHBIX
YpPaBHEHUI U HEPABEHCTB

Pemienne mokaszaTenbHBIX YpPaBHEHUH METOAOM YpPaBHUBAHMS TOKa3aTeIeH, METOAOM
BBEJICHUST HOBOM TEpPEeMEHHOW, (YHKIHMOHAJIBHO-TpaguueckuM MeToaoM. Pemienue

MOKAa3aTeIbHBIX HEPABEHCTB 4
ITpakTHueckoe 3aHATHE
Tema  10.3  Cucremsl | Conepkanue ydeOHOro MaTepuasia
[10Ka3aTeIbHBIX Pemenue cucreM noka3aTelIbHbIX YPaBHEHUN
YpaBHEHHUU Komb6unupoBanHoe 3aHarue 4
Tema 10.4 Pemenne 3amau. | Conepkanue ydeOHOro Marepuasia
[TokazarenpHast GyHKIIHS Pemenue nokasaTenpHbIX YpaBHEHUI METOJIOM YPAaBHUBAHUS MOKa3aTelIed U METOAOM
BBEJICHUS] HOBOM nepeMeHHoi. Penenne nokasareiabHbIX HEPABEHCTB
KonrponbHas pabora 2
Pa3nen 11. Jlorapugmsi. Jorapupmuueckasi pyHkuus 26
Tema 11.1 Jlorapudm | Conepxkanue yueOHOro Marepuasia
gyucna. Jlecarnunbiii  u | Jlorapudm uucina. JlecaTHYHBII M HATYPAIBHBIN JOrapu(pMbl, YUCIIO €
HATypanbHbIA Jorapumel, | KOMOMHUPOBAHHOE 3aHATHE
YHCIIO € 4
Tema 11.2  CsoiictBa | Conepxkanue yaeOHOTo MaTepuana
norapumoB.  Onepanus | Coiicta gorapudmos. Onepariust JorapuMHUPOBAHHSI.
norapu(p)MUPOBaAHUS KombOunnpoBanHoe 3aHaTue 4
Tema 11.3 | Conepxanue yaeOHOTO MaTeprala
Jlorapudmuueckas Jlorapudmmueckas QyHKIIMS U ee CBOHCTBA
¢GyHKIMS, ee CBOMCTBA Komb6uHnpoBaHHOe 3aHsATHE 4
Tema 114  Pemenue | Conepxkanue yueOHOTo MaTepuaia OK-01
HOFaqu)MqueCKHX [Tonsitue morapudmudeckoro ypaBHeHus. Onepanus MOTeHIMPOBaHUS. Tpu OCHOBHBIX
YPaBHCHUM U HEPABCHCTB | \ 1010112 pernenns norapud)MUIeCKrX ypaBHEHHiT: (yHKIHOHAIBHO-IPahUIecKHii, MeTO
MOTEHLIMPOBAHMS, METOJ  BBEACHHS HOBOM mepeMeHHOH. Jlorapudpmuueckue
HEPABEHCTBA 6
KomOuHMpoBaHHOE 3aHATHE
Tema 11.5  Cucrems | Conepikanue yaeOHOTo MaTepuasa
norapupMUIEeCKUX ANTOPUTM peIlIeHUsT CHUCTeMBbl ypaBHEHUH. PaBHOCHIBHOCTH JorapupMHUUECKUX
YpaBHEHUU YPaBHEHUH U HEPABEHCTB
KomOuHMpoBaHHOE 3aHATHE 2

Tema 11.6 Jlorapudgmsr B
MIPUPOJIE U TEXHUKE

IIpodeccnonaLHO-OPHMEHTUPOBAHHOE COJlep:KaHHe (COAep:KaHWe NPHUKJIATHOTO
MO/1YJIf1)
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[Tpumenenue norapudma. Jlorapudmudeckas cnupanb B npupoze. Ee maremarndeckue

CBOMCTBA 4

[TpakTiueckoe 3anarue
Tema 11.7 Pemienue 3anau. | Conepkanue yueOHOro Marepuasia
Jlorapudmer. Jlorapudmudeckas ¢hynkums. Pemenne npocteimmx gorapuMUIECKiX ypaBHEHUN
Jlorapudmuueckas KonrpomnsHas padora 2
byHKIHS
Paznen 12. MHoskecTBa. DjieMeHTHI Teopuu rpagos 14
Temal2.1 Cogeprkanue ydeOHOro MaTepuasa
MHoxkecTBa ITonsitue MuoxectBa. [lonmuoxkecTBo. Onepaiiy ¢ MHOKECTBaAMHU

KoMOMHMPOBAHHOE 3aHSATHE 4
Tema 12.2 Omnepauuu c | [IpodeccHoOHATBLHO-OPHEHTHPOBAHHOE COepPKaHHe (CoJAep:KaHHe NPHKJIATHOIO
MHOKECTBaMU MOJLYJISA)

Onepanuu ¢ MHOXKECTBaMH. PellieHne npukiaaHbIxX 3a/1a4

IIpakTHueckoe 3aHsATHE 4
Temal2.3 CopepxaHnue yueOHOro Marepuala
I'padms [Tonstue rpada. Csi3HbIN rpad, qepeBo, HUKI rpad Ha IUIOCKOCTH

IIpakTuueckas pabora 4
Tema 12.4 Pemenue 3anau. | Conepkanue yueOHOro maTepuana
MmuosxectBa, I'padsl u ux | Onepanun ¢ MHOkecTBaMu. OINUCAHUE PEaTbHBIX CHTYAIMid C TOMOIIBI0 MHOXECTB.
IIPUMEHEHNE [TpumeHeHue rpadoB K pelIeHHIO 3a/1a4

KonrponbHas pabora 2
Pa3nes 13.91eMeHThI KOMOMHATOPHKH, CTATHCTHKHA M TCOPHH BePOSATHOCTEH 28
Tewma 13.1 Copnepkanne yaeOHOro MaTepuaa
OcHoBHbIE nousaTHs | IlepecTaHOBKH, pa3MeNIEHUs], COUETAHUS. 4
KOMOMHAaTOPUKHU KomM0OuHMpoBaHHOE 3aHSTHE.
Temal3.2 Coo6piTue, | Comeprkanue yueOHOro MaTepuana
BEPOSTHOCTH coObITHsA. | COBMECTHBIC M HECOBMECTHBIC COOBITHs. TeopeMbl O BEPOSTHOCTH CYMMbI COOBITHIA.
Cnoxenve M yMHOXEHME | YCIOBHAas BEPOSTHOCTh. 3aBHCHUMbIE M HE3aBUCHMBIE COOBITHA. Teopembl o0 OK-01
BEpPOSITHOCTEN BEPOSATHOCTH MPOU3BEACHUS COOBITHIA.

KomOuHnpoBaHHOE 3aHATHE 4

Tema 13.3 BeposiTHOCTH B
po¢eCCUOHATBHBIX
3ajauax

IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COJlep:KaHHe (CoAep:KaHWe NPHUKJIATHOTO
MO/1YJIf1)

OTHocuTeNbHAsT YacTOTa COOBITHS, CBOHCTBO €€ YCTOWYMBOCTU. CTaTHUCTHUECKOE
omnpeneneHue BeposTHOCTH. OIEHKa BEPOSITHOCTA COOBITHS
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IIpakTueckoe 3aHsTHE

Tema 13.4 JluckperHas

Cojnepxkanue yueOHOro maTepuasa

cnyqaﬁHa;I BCJIIMYHHA,
3aKOH €€ paclpCaACICHUA

Buapl cnydaitneix BenuuuH. OnpeneneHue TUCKPETHON CIydyalHOW BEIMYMHBI. 3aKOH
pacrpeeneHusi JUCKPETHOM CIIy4YallHOW BEJIMYMHBI. E€ 4nCIIOBbIE XapaKTEPUCTUKHU

KomOuHupoBaHHOe 3aHsATHE 4
Tema 13.5 3anauu | Copepxanue yueOHOTO MaTepuaia
MaTEMaTHYECKOM Bapuannonnsiii  psa.  Ilonmuron wacror u  rucrorpamma.  Craructuueckue
CTaTUCTUKH XapaKTEPUCTHKH psifia HAOII0AaeMBbIX TAaHHBIX
KomMOuHupoBanHoe 3aHATHE 4
Tema 13.6 Cocrasnenue | [IpoeccHOHATLHO-OPHEHTHPOBAHHOE COepPKaHHE (CoAep:KaHHe NPHKJIATHOIO
TaOMUI] W JUarpaMM Ha | MOIYJIsi)
IIPAaKTHKE [lepBuunas 00paboTKa CTATMCTUYECKUX JaHHBIX. ['paduueckoe MX MNpencTaBlIeHHE.
HaxoxxeHne cpeJHIX XapaKTepUCTUK, HAOII0IaeMbIX JAaHHBIX
[TpakTHyeckoe 3aHsTHE 4
Tema 13.7 Pemenue 3anau. | Conepxkanue yaeOHOTO MaTepuana
DneMeHTHI OnemeHTsl KoMOuWHATOpUKH. CoObITHE, BEpOSATHOCTH cOObITUA. CloXKeHue Hu
KOMOWHATOPUKH, YMHOXEHHE BEPOSITHOCTEN
CTaTUCTUKKH ¥ Teopuu | KonTpoibHas pabora 4
BEPOATHOCTEN
Paznen 14. YpaBHeHUs] H HEPABEHCTBA 20
Temal4.1 CopneprkaHue yueOHOTro MaTepuaa
PaBHOCHIIBHOCTB PaBHOCunbHOCT ypaBHeHHMH U HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBbI
YPaBHEHHMH M HEPaBEHCTB. | paBHOCWIBHBIX IE€pexoJaxX B YpaBHEHHUSX M HepaBeHCTBax. OOIIMe METOAbl perieHHs
OOmpe MeToAbl pEIeHNsT | ypaBHEHUH: TIEpexXoJ] OT paBeHCTBA (YHKIMH K paBEHCTBY apryMEHTOB IS 2
MOHOTOHHBIX (YHKIHH, METOJ| Pa3IoKEHUSI Ha MHOXKUTENH, METOJ B BEJCHUS HOBOM
NEePEMEHHOM, PYHKIIMOHAIbHO-TpapUUECKUI METO
KomOuHnpoBaHHOe 3aHATHE OK-01
Temal4.2 Conepkanne yaeOHOro MaTepuaa
I'padpuueckuit MeToA | O6Imue MeTOJbl PelIeHUsT HEepaBeHCTB: MEepexoj] OT CpaBHEHHs 3HAYeHUH (YHKUUN K
peteHwHst YPaBHECHMH, | CPAaBHEHHIO 3HAYCHHWH apryMEHTOB I MOHOTOHHBIX (DYHKIIMH, METOJl MHTEPBAJIOB,
HEPABEHCTB ¢yHkunoHanbHO-Tpaduuecknii meron. I'paduueckuil mMeron pelieHus ypaBHEHUH u
HEPABEHCTB 2
KomOuHnpoBaHHOE 3aHATHE
Temal4.3 Coneprkanne yaeOHOTO MaTepuasa
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YpaBHEeHUs 1 HEPABEHCTBA

Onpenenenne moayisi. Packpeitue Moayiis no onpeaeneHuto. [Ipocreitime ypaBHeHHs

C MOJyJIEM U HepaBeHCTBa ¢ MoayseM. [IpumMeHeHre paBHOCUIBHBIX NEPEXO/IOB B OINPEAEICHHBIX 2
TUIIAX YPAaBHEHHUH U HEPABEHCTBO C MOAYJIEM
KomOuHupoBaHHOe 3aHsATHE

Tema 14.4 VYpaBuenus u | CojepkaHue ydeOHOro mMaTepuana

HEPABEHCTBA ¢ | 3HakoMcTBO ¢ napamerpoM. [Ipocrelinyie ypaBHEHMsI M HEPABEHCTBA € NAPAMETPOM

napameTpamu KoMOunupoBaHHoe 3aHsTHE 2

Tema 14.5 IIpodeccnonaibHo-

CocraBieHHE M pELICHHE | OPHEHTHPOBAHHOECOIepPKaHNe(COoIepsKaAHUEeNPHUKJIATHOTOMOYJIs1)

npodecCHOHaNbHBIX 33/1a4 | PerieHne TeKCTOBBIX 33124 NPO()ECCHOHATBHOTO COICPIKAHMUS 8

C TIOMOUIBIO YPaBHEHUI IIpakTHueckue 3aHATHS

Tema 14.6 Pemenue 3anau. | Conepxkanue yaeOHOTO MaTepuana

VYpaBHeHus U HepaBeHCTBa | OOIIMEe METO/bl pelIeHUs ypaBHEHUH. YpaBHEHHMS M HEPaBEHCTBA C MOJYJIEM M C
rapamMeTpamu 4
ITpakTHueckoe 3aHATHE

IIpomexyTounas arrecranus (JK3amMeH) 12

Bcero: 308
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3. YCJIOBUA PEAJIM3ALINU ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOMN JUCIHUATIJIAHBI

3.1. Tpe6oBaHus K MUHUMAJIbHOMY MAaTepHAJbHO-TeXHHYECKOMY 00ecleYeHn 0

Jis peanu3zanuy MPOTpaMMBl  y4eOHOH JHCIMILIMHBI MPEIYCMOTPEHBI CIIEIYIOIINE
CHelUallbHble  MOMENIeHUs: KaOMHeT MaTeMaTHKd, HWHQPOpPMATHUKH, METPOJIOTUH U
CTaHJapTH3aI[UU, OCHAIICHHBIM O00OpYIOBAaHUEM U MPOTPAMMHBIM OOECIICUEHUEM, MTOMEIICHUE
JUISL CAMOCTOSTEIILHOM pabOThI (YMTATBHBIN 32T Ne2).

Kabuner maremarnku, WHGOPMATHUKH, METPOJOTHH M CTaHAApPTH3AIMH - y4dcOHas
aymIuTOpUsl I TPOBENCHHUS JIEKIMOHHBIX, MPAKTUYECKUX 3aHATUN, TPYIIOBBIX U
WHAVBUAYAIbHBIX KOHCYNbTAIllUi, TEKYyIIET0 KOHTPOJSI M MPOMEKYTOYHON aTTecTalluw,
UMeEIolIas CJeaylollee OCHAIEHUE: CTOJII U CTYNbs JUIsi OOydYaloIIMXCS MO KOJIUYECTBY
MOCAOYHBIX MECT B ayJUTOPHH, pabouyee MECTO MpemnojaBaTels, ydeOHas T0cKa, MPOEKTOp,
9KpaH MPOCKIUOHHBIH.

ObGopynoBanre u MeO€Ib: CTOJBI M CTYJIbS JJs OOYyYaroUIUXCsl MO KOJUYECTBY
MOCaOYHBIX MECT B ayAUTOPUHU, pabouee MECTO MpernoaaBares, yueOHas JocKa.

B kauecTBe moMenieHuit isi CaMOCTOSATEIbHON PAOOTHI UCIIOIB3YETCS:

YuranpHeiii 3a71 Ne 2 - 3T0 mOMEIIeHHE ISl CAMOCTOATEIbHOM paboThl ¢ MOCATOUYHBIMH
MECTaMH Ha KOJIMYECTBO OOYJArOIIUXCs, aBTOMATU3UPOBAaHHBIC paboune MecTa I YuTaTelie ¢
BBIXOJIOM B Ce€Th VHTEpHET M D3IEKTPOHHYIO HH(DOPMAIMOHHYIO 00pa3oBaTENbHYIO Cpery
YIJITY, nporpamMmHOe oOecrieueHrue oO0IIero HasHaueHUs. TexHoJorusi OecrpoBOIHON
nokanpHOM cetu Wi-Fi.

Oo6opynoBanue yueOHOro KabuHeTa:

— KOMIUIEKTBl ~ y4eOHBIX TaOnuI[, CTEHAOB, CXE€M, IUIaKaToOB, TMOPTPETOB
BBI/IAIOIIUXCS YUCHBIX;

- 3alaHus i1 KOHTPOJIBHBIX Pa0OT, Ui Pa3HBIX BHUJIOB OICHOYHBIX CPEICTB,
IK3aMeHa;

— MEPCOHANBHBI KOMIBIOTED C JIMIEH3HMOHHBIM MPOTPAMMHBIM O00€CIIeUeHHEM;
MYyJTBTUMEIUHHBIN POEKTOP; HHTEPAKTUBHAS TOCKA, BHIXO] B IOKATBHYIO CETh;

3.2.AnpopmannonHoe odecnievyeHne 00y4eHust

JI1st peanuzanuy mporpaMmbl 00111e00pa3oBaTENbHON JUCITUILUIMHBI OMOIUOTEYHBIA (POHT
0o0pa30oBaTeNbHOW OpraHU3al HWMeEeT MeYaTHble W/WIM 3JIEKTPOHHBIE 00pa3zoBaTeibHbIE U
UHPOPMALIMOHHBIE PECYpChl, PEKOMEHIyeMble [UIs HWCIOJb30BaHUS B 00pa30BaTEILHOM
nporiecce.

3.2.1 OcHOBHBIE 2JIEKTPOHHbIE H3IAHUA:

1. Bynneik, I'. M. Maremaruka / I'. M. Bynasik. — 2-¢ u3a., crep. — Cankr-IletepOypr :
Jlanp, 2024. — 156 c. — ISBN 978-5-507-48578-9. — Tekcr : snextponHsblii / JlaHb
3JIeKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/356150. — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEINICH.

2. Paiiiun, A. M. Dnementapuas Matematuka / A. M. Paitiua. — Cankr-IletepOypr :
Jlanp, 2024. — 244 c. — ISBN 978-5-507-48065-4. — Texkcr : 3nexTpoHHblIii // JlaHb
AJIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/362867. — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATENEH.

3. Hlenens, O. M. Marematuka : yyebnoe mocobue s CIIO / O. M. Illenens. —
Cankr-IlerepOypr : Jlawp, 2025. — 136 c. — ISBN 978-5-507-52889-9. — TekcT :
AIIEKTPOHHBIH // Jlanp : 3IIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/503391
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3.2.2]1onoJTHUTEIbHbIE H3aHHS
1. TonoBuHa, JI. FO. Marematuka. AynuTopHas ¥ CaMOCTOsITeNIbHasE paboTa : yueOHOe
noco6ue st CI1O / JI. FO. I'onoBuna, JI. b. Peiouna. — Cankr-IletepOypr : Jlans, 2025. — 136

c. — ISBN 978-5-507-51678-0. — Tekcrt : anekTpoHHbIH // JIaHb : 37eKTPOHHO-OMOIHOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/455675. — Pexum noctyma: uis aBTOPHU3.
II0JIB30BaTENECH.

2. KeitmaHoB, A. M. Marematuka : yuyeObnoe nocodbue mis CIIO / A. M. Keitmanos, E.
K. Jleitmaprac, C. I'. MeicnuBen. — 4-e usn., crep. — Cankr-IlerepOypr : Jlans, 2024. — 288 c.
— ISBN 978-5-507-49226-8. — Tekcr : anekTpoHHbIN // JlaHb : 31EeKTPOHHO-OMOIMOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/383453. — Pexwum moctyma: s aBTOPH3.
II0JIB30BaTENICH.

3. Maremaruka: mpakTUKyM : yuyeOHoe mmocobue / cocraputenu C. I'. I'yroBa [u mp.]. —
Kemeposo : KemI'Y, 2024. — 154 ¢. — ISBN 978-5-8353-3284-7. — TeKcT : 21€KTpOHHBII //
Jlanp : snekTpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/484286. —
PesxxuM poctyna: 1uist aBTOPH3. MOJIb30BATEICH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHON JUCIUITIJIMHBI
KoHTpoJIb M OLeHKA pe3yJbTaTOB OCBOCHUS 00Ie00pa30BaTENbHON TUCIUTLIAHBI

PaCKpBIBAIOTCS Yepe3 AUCUUIUIMHAPHBIE PE3yNIbTaThl, HAlPaBJICHHbBIE Ha (JOPMUPOBAHHUE OOIIMX

U Tpo(pecCHOHANBHBIX KOMITETEHIIUHI TI0 pa3JiesiaM | TeMaM COJIepyKaHHsl yueOHOTO MaTepuania.

Oo6mas/ npodeccuonaJbHast

Pazgen/ Tema

THI olleHOYHBIX

KOMIIeTEeHIIHS MepPONnpUSITHI

OKO1. Beibupats criocoost P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue

peuieHus 3a1a4 P2, Temr12.1,2.2,2.3,2.4,2.5I1-0/c,2.6 YcrHblii onpoc

npodecCHOHATBLHOM P3,Tems13.1,3.2,3.311-0/c,3.4 MareMaTH4ueCcKuil

nearenbHoCcTH npuMenuTenbHo | P4, Temni4.1,4.2,4.3,4.4,4.5,4.6,4.711- JUKTAaHT

K pa3JINYHbIM KOHTEKCTaM 0/c,4.8,4.9,4.10,4.11 NunuBunyansHas
P5,Temr15.1,5.2 CaMOCTOSITeIbLHAS
P6,Tems16.1,6.2,6.3,6.4,6.5,6.6,6.711- | pabora
0/¢,6.8,6.9,6.10I1-0/c,6.11 [IpencraBnenue
P7,Temw7.1,7.2,7.3,7.4,7.5,7.6,7.711- | pe3ynbTaToB
0/¢,7.8,7.9,7.101I1- MPAKTUYECKUX
o/c,7.11,7.12,7.13,7.14,7.15,7.16,7.17 | pabot
P8, Temr18.1,8.2,8.3,8.4,8.5,8.6 3amuTa

P9,Tem»19.1,9.2,9.3,9.4,9.5
P10,Tems110.1,10.2,10.3,10.4

TBOPYECKHUX paboT
3amura

P11,Temrr11.1,11.2,11.311- VHJIUBUYyJIbHBIX
o/c,11.4,11.5,11.6I1-0/c,11.7 MTPOEKTOB
P12, Temr112.1,12.2,12.3,12.4 KonTponbhas
P13, Tems113.1,13.2,13.3,13.4,13.511- | pabota
0/c,13.6 Brimonuenue
P14, Temn114.1,14.2,14.3,14.4,14.511- 9K3aMEHAIIMOHHBIX
o/c,14.6 3aJaHui
OKO02. Ucnoap30BaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
COBPEMEHHBIE CPEACTBA P2, Temn12.1,2.2,2.3,2.4,2.5I1-0/c,2.6 VYcTHbIi onpoc
MOMCKa, aHAlIN3a U P3,Temn13.1,3.2,3.311-0/c,3.4 MarteMaTH4eCKuil
WHTEpIpeTaui HHGOpMaIIHH, P4, Temri4.1,4.2,4.3,4.4,4.5,4.6,4.711- JUKTaHT
¥ MTHPOPMAIMOHHBIE 0/c,4.8,4.9,4.10,4.11 NuauBuayanbHas
TEXHOJIOTHH JIJISI BBIIIOJTHCHUS P5,Tems15.1,5.2 CaMOCTOSTEIbLHAS
3a/1a4 npoQeccuoHaNIbHON P6,Temp16.1,6.2,6.3,6.4,6.5,6.6,6.711- | pabora
JEeATENLHOCTH 0/¢,6.8,6.9,6.10IT-0/c,6.11 [Ipencrasnenue
P7,Temw7.1,7.2,7.3,7.4,7.5,7.6,7.711- | pe3ynbTaToB
0/¢,7.8,7.9,7.1011- MPaKTUYECKHUX
0/c,7.11,7.12,7.13,7.14,7.15,7.16,7.17 | pabot
P8, Temn18.1,8.2,8.3,8.4,8.5,8.6 3amura
P9,Temr19.1,9.2,9.3,9.4,9.5 TBOPUYECKUX paboT
P10,Temr110.1,10.2,10.3,10.4 3ammuTa
P11,Temrr11.1,11.2,11.311- VHIUBUIYAIbHBIX
o/c,11.4,11.5,11.6I1-0/c,11.7 MIPOEKTOB
P12, Temr112.1,12.2,12.3,12.4 Kontponbnas
P13, Tems113.1,13.2,13.3,13.4,13.5T1- | pabota
0/c,13.6 Brinonnenue
P14, Temr114.1,14.2,14.3,14.4,14.511- AK3aMEHAIIMOHHBIX
o/c,14.6 3aJaHui
IIK 1.1. ®opmuposarts | P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
AJITOPUTMBI paspabotku | P2, Temn12.1,2.2,2.3,2.4,2.51-0/c,2.6 YcTHBIN onpoc
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OpPOrpaMMHBIX ~ MOAyJled B
COOTBETCTBUU C TEXHUYECKUM
3aJJaHUEM.

P3,Temn13.1,3.2,3.311-0/c,3.4

P4, Temni4.1,4.2,4.3,4.4,4.5,4.6,4.711-
0/c,4.8,4.9,4.10,4.11

P5,Temr15.1,5.2
P6,Temn16.1,6.2,6.3,6.4,6.5,6.6,6.711-
0/c,6.8,6.9,6.10I1-0/c,6.11
P7,Temn17.1,7.2,7.3,7.4,7.5,7.6,7.711-
0/c,7.8,7.9,7.10I1-
o/c,7.11,7.12,7.13,7.14,7.15,7.16,7.17
P8, Temn18.1,8.2,8.3,8.4,8.5,8.6
P9,Temp19.1,9.2,9.3,9.4,9.5
P10,Tems110.1,10.2,10.3,10.4

P11, Temsr11.1,11.2,11.311-
o/c,11.4,11.5,11.6IT-0/c,11.7

P12, Tems112.1,12.2,12.3,12.4

P13, Temn113.1,13.2,13.3,13.4,13.511-
0/c,13.6

P14, Tems114.1,14.2,14.3,14.4,14.511-
o/c,14.6

MareMaTudecKui
TAKTAHT
NunuBunyanbHas
CaMOCTOSITCIIbHAS
pabora
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX
pabor

3amuTa
TBOPYECKUX PabOT
3amuTa
WHIUBUTYTbHBIX
MIPOEKTOB
KonTponbhas
pabota
Breimonnenue
SK3aMEHAIIMOHHEIX
3aJlaHui
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