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1 TACIIOPT PABOYEN ITPOI'PAMMBbI YYEFHOM JUCHUATILINHBI
OY1.07 MaremaTuka

1.1 O6aacTe npuMeHeHHns1 padoyeii NPOrpaMmbl
PaGouas mporpamma yueOHONW IJUCHMIUTUHBI SBISETCS YaCThIO MPOTPAMMBI CPEIHETO
(momHorOo) oOOmero oOpazoBanus 1o crenuanbHocTH CIIO  25.02.08 DOxkcmmyararus
OECMUIOTHBIX aBUAIIMOHHBIX CHUCTEM, YTB. MPUKAa30M MHUHHCTEpPCTBA 00pa3oBaHus U Hayku PO
ot 09.01.2023 r. Ne2

[Ipu peanmmzanuu  paboueld MporpaMMbl MOTYT  HCIOJB30BAThCS  Pa3IUUHBIC

o0Opa3oBaTeNbHbIE TEXHOJOTMH, B TOM YHCIE JAUCTAHIMOHHBIE OOpa30BaTEIbHbBIE

TEXHOJIOTHH, SJIEKTPOHHOE 00yUeHHe

1.2 MecTo y4eOHoM nucuuminabl B ctpykrype OINIOII-IIIICC3:

B yueOnbix mnanax OITOII-TITIICC3 yuebnsbrit npeqmer OY/[.07I1 MaTemaTnka BXOAUT
B COCTaB OOIIMX y4eOHBIX MPEAMETOB, (OPMUPYEMBIX U3 00A3aTENBHBIX MPEAMETHBIX 00IacTeit
®dI'OC cpegnero obmero odOpazoBanus, st crenuanbHocTedt CIIO. C yuérom mnpoduis
OCBaMBaeMOM CHEIMATbHOCTH JaHHBINA YUeOHBIN MpeaMeT peanusyercs Ha 1 Kypcee.

1.3 IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOH IMCIMIIIMHbI:

1.3.1 Ilens:
IHenrn wm 3agaum: OCHOBHON LENbIO M3YyYEHUs Kypca SBISETCS pPAa3BUTHE MBIIUICHUS,
UCTOJb30BaHUSI B IOBCEJHEBHOM JKM3HM U O00ECIEYEeHUS BO3MOXKHOCTU  YCHELIHOTIO
MPOJOIDKEHNUS O0pa3oBaHMs MO CIEHUAIBHOCTSAM, CBS3aHHBIMM WM HE CBSI3aHHBIMH  C
IIPUKJIATHBIM UCIIOJIb30BAHUEM MaTEMAaTHKH.

3agaun:

— OBJIaACHHUC KIHOYCBBIMU TIOHATHAMHU W 3aKOHOMCPHOCTAMH, Ha KOTOPBIX CTPOUTCA
MaT€MaTuKa, pacCrio3HaBaHUEC COOTBCTCTBYIOIIUX UM IIPHU3HAKOB U B3aI/IMOCB$I3€I\/'I, CIIOCOOHOCTH
ACMOHCTPHUPOBATH PA3JIMYHBIC ITOAXOAbI K MATECMATUUCCKUX 3aa4d

— YMCHUC pCHIATh MNMPAKTHYCCKUC U OCHOBHBLIC TCOPCTUUYCCKUC 3adayl, XapPaKTCPHBLIC JIA
HUCIIOJBb30BaHUA MAaTCMAaTHYCCKUX MCTOI 0B,

— HaJINn4uc HpeHCTaBHCHI/Iﬁ 0 MaTeMaTHKe KakK IeJOCTHOM TCOpHH, 00 OCHOBHBIX CBA3IX C
Pa3INIHbIMHA y‘le6HBIMI/I JUCHUITIIMHAMMU.

1.3.2 B pe3ynbrare 0CBOCHUS yUeOHOTO TpeaMeTa 00yUYaromUics TODKEeH

yMeTh:
VY.l BbIIONHATH apupMeTHUYecKHe IEeHCTBUS HaJ YHUCIIaMH, COYeTas YCTHbIE U MHCbMEHHBIE
IMPUEMBI;, CpaBHHUBATb 3HAYCHUA YHCIOBBIX BBIpa)KeHHﬁ; BBIYUCIIATh 3HAUCHUA 3JICMCHTAPHBIX

GyHKIUH;

V.2 HaxoauTh NMPUOJIMKEHHbIE 3HAYCHUsI BEJIMYMH U MOTPEIIHOCTH BBIYMCICHUN (a0COMIOTHYIO
U OTHOCHUTEJbHYIO); CPaBHHMBATH YHCJIIOBBIE BBIPAKEHUS; BBINOJIHATH C 3aJlaHHOM TOYHOCTBHIO
apupMeTHyecKe JecTBuUS;



V.3 HaxoAuTh MOAYJIb M apryMEHT KOMIUIEKCHOT'O YHCIIa; M300pa)kaTh KOMIUIEKCHOE YHCIO
T€OMETPUUECKH; MEPEXOAUTh OT OJHOW (POPMBI KOMILJIEKCHOTO YHCIa K JIPYToi; BBITOIHSTH
JNEUCTBUS HAJl YUCIIAMM, COYETAs] YCTHBIE U TMCbMEHHBIEC [IPUEMBI;

V.4 HaxoauTh 3HAYEHHS KOPHS HA OCHOBE OIpPEAENCHUS, UCIOJb3Yys MPU HEOOXOAUMOCTH
HHCTPYMCHTAJIBHBIC CPCACTBA; I10JIb30BATLCSA HpI/I6J'II/I)KeHHOI71 OHGHKOﬁ npu IMPAKTUYCCKUX
pacuerax; BBIMOJIHATH NPeoOpa3OBaHUsl BBIPAKECHHUM, MPUMEHSS (QOPMYJbl, CBS3aHHBIE CO
CBOWMCTBAMHU KOPHEM;

V.5 HaxoIUTh 3HAUEHUE CTENIEHM  HA OCHOBE OIPENEICHMS, UCIIONb3Ysl IPU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEJCTBA; IOJb30BATHCS MPUOIMKEHHOM OLEHKOM NpH MPAKTUYECKUX
pacueTax; BBINOJHATH NPeoOpa30BaHMs BBIPAKCHUH, MPHUMEHSS (OPMYIbI, CBS3aHHBIE CO
CBOMCTBaMM CTEIICHEM;

V.6 onpenenarb OCHOBHbIE CBOWCTBA YHCIOBBIX (DYHKIIHM, WITIOCTPUPOBATH UX Ha TpaduKax;
CTPOUTH rpa@UKU U3yUYEHHBIX (QYHKIUH, HIUTFOCTPUPOBATH MO rpapuKy CBOWCTBA 3JIEMEHTapHbIX
GbyHKIUH; onpeneisTh CBOMCTBA GYHKIMH 10 GopMyJie U Mo rpaduKy; UCMOIb30BaTh MOHATHE
GyHKIUY 17151 OTIMCAHUS M aHaJIN3a 3aBUCUMOCTEN BEJTUUUH;

V.7 crpouth rpaduk creneHHOH (YHKIMH, ONpenensTh CBOWCTBA (YHKUMHU IO Tpaduky,
npeoOpa3oBbIBaTh Ipaduku, 3amaBaTh OOpaTHYIO (YHKIMIO aHAJUTUYECKH M TIpadudeckH,
pemaTh uppaoHaIbHbIE YPAaBHEHUSI M HEPABEHCTBA Pa3IMYHBIMU CIIOCOOAMU;

V.8 cTpouth rpadguk nokazaTeslbHON (QYHKIMH, ONpPEAENsATh CBOWCTBAa (YHKUIUU MO Tpaduky,
peoOpa3oBbIBaTh Ipa)UKH, pelIaTh NOKa3aTeIbHbIE YPABHEHUS M HEPABEHCTBA Pa3IMYHBIMU
crocobamu, pemaTh CUCTEMBbI T0Ka3aTeIbHbIX YPaBHEHUM U HEPABEHCTB;

V.9 BbUMCIATH JOTapUPMHUYECKHE BBIPAKEHHS, TNPHUMEHATh CBOMCTBA JIOrapupmMoB K
peoOpa3oBaHUIO BBIPAXKEHUH, CTPOUTH TIpaduk jorapupmuyeckor (QyHKIUH, OINpPEaesTh
CBOWCTBa Jorapupmuueckoil (yHKIMH 1O rpaduky, Mmpeodpa3oBbIBaTh TIpadUKH, pemaTh
JorapupMHUECKUE YpaBHEHHS U HEPABEHCTBA PA3IMYHBIMU CIIOCO0AMH;

V.10  BBUMCHAT,  3HAYCHUS  TPUTOHOMETPUYECKUX  (YHKIMH,  TpeoOpa3oBBIBAThH
TPUTOHOMCTPHYCCKUEC BBIPAKCHUA, JOKA3bIBATH TPUTOHOMCTPUYCCKHEC TOKACCTBA,

V.11 peuraTb TPUTOHOMCTPHUICCKUC YPABHCHUSA U HCPABCHCTBA, CUCTCMBI;

V.12 BbluuCHATH 3HaueHWE (DYHKIUHM MO 33JaHHOMY 3HAUYEHHUIO apryMEHTa IpU pPa3IHYHBIX
crocobax 3agaHusi (PyHKUMU; CTPOUTH TrpadUKyd H3YHYEHHBIX (YHKUUH, WUIIOCTPUPOBATH IO
rpaduKy cBoiicTBa (DYHKIIHIA; BBIOIHATH MPpeoOpa3oBaHus rpauKoB; HCIOIB30BaTh MOHSATHE
(GYHKIUH 17151 ONIMCAaHUS M aHaJIN3a 3aBUCUMOCTEN BEJTUYUH;

V.13 3agaBaTh 4YMCIIOBBIE MOCIIEAOBATEILHOCTH, BBIUUCIAThH IPENENbl MOCIEeI0BATEIbHOCTEN,
HaXoOIUTh CyMMYy O€CKOHEYHO YOBIBalOLIEil TIeOMEeTpUYEeCKOH MNpOrpeccuu; HaxXOAUTh
MIPOM3BOJIHBIE JIEMEHTAPHBIX (YHKINI;

WCIIOJIb30BATh TIPOM3BOAHYIO IS U3YYCHUS CBOMCTB (DYHKIUN M IMOCTPOCHUS IPaHUKOB, YMEThH
MPUMEHSTh TMPOW3BOJHYIO JUIS MPOBEICHUS MPHOIMKCHHBIX BBIYHCICHUH, HaXOIUTh
NpUOJIMKEHHOE 3HAaYeHHWE (QYHKIMKW W €€ TpupanieHue B TOYKE, HAXOAUTh 3HAUCHHUE
MPOU3BOTHON TO TpaduKy, ONMpeneisTh CBOWCTBA (YHKIUH TO TpaduKy e€ MPOU3BOTHOM.



pemiath 3aAa4d IPUKIATHOTO Xapakrepa, B TOM YHUCIE COLHUAJIbHO-DKOHOMUYECKHE U
¢usnueckre, Ha HaXO0XJEHHE CKOPOCTU M YCKOPEHHUS;

V.14 HaxoauTh NPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMH; MCIOJIB30BATh MPOU3BOAHYIO JUIS
M3Y4YEeHUS] CBOMCTB (DYHKUMH W MOCTPOCHUS TPaQHUKOB; YMEThb NMPUMEHSITh MPOU3BOAHYIO JUIS
MPOBECHUS PUOIMKEHHBIX BBIUKCICHHUH, HAXOAUTh NPUOIMKEHHOE 3HaUYeHUuEe QYHKIUN U €€
MpUpalieHne B TOYKE, HaXOJIUTh 3HAYCHHE MPOU3BOAHON MO rpaduKy, omnpeaensiTh CBOICTBa
¢byHKIMU 110 rpaduKy €€ MPOM3BOJHOMN, peliaTh 3a/la4l NIPUKIATHOTO XapaKTepa, B TOM YHUCIIe
COLIMAJIbHO-PKOHOMUYECKUE U (PU3MUECKHe, Ha HAXO0XKICHHUE CKOPOCTH U yCKOPEHUS;

V¥.15 HaxoIuTh HEONPENENECHHBIN MHTErpaji, BBIUMCIATH ONPENECNEHHBIM HHTErpai, pelarh
3aJ]auu ¢ MpUMEHEHHEeM UHTerpaia B (U3NKe U TEOMETPUH;

V.16 onucbiBaTh B3aUMHOE pACIHOJIOKEHUE TMPSAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE,
apryMEHTHPOBaTh CBOM CYXJIEHHsI 00 3TOM pacIoyIOKEHUH;

Y. 17 BbINONHATH JEUCTBHS C BEKTOPAMM TE€OMETPUYECKH, PAaCKIaIbIBaTh BEKTOp IIO
HaIIpaBJICHUSM, HAXOUTb YTOJ MEXKIY BEKTOpaMU, IIPOEKIUIO0 BEKTOPA HA OCb;

V.18 pewmate mnpocTediiye 3aauyd B KOOPAMHATAX, BBIYUCIATH CKAISIPHOE NPOU3BEICHUE
BEKTOPOB, U300paxkaTb BEKTOPHI B IPSIMOYTOJILHOM cCHCTEME KOOPAMHAT;

V.19 pacno3HaBaTh Ha 4YepTekaxX U MOJEISIX IPOCTPAHCTBEHHbIE (OPMBI, COOTHOCUTH
TpeXMepHbIE OOBEKTHI C UX OMHCAHUSIMH, U300pAKCHHUSIMH,

M300paxkaTh OCHOBHBIE MHOTOTPAHHUKH; BBITTOJIHATH YEPTEXKHU 10 YCIOBUSAM 33]1a4;
cmpoums npocmetiuiue cevenus Kyoa, npusmul, NUpamuosl;

pelars IUIAHUMETPUYECKUE U IPOCTEHIIME CTEPEOMETPUUYECKUE 3aJa4yd Ha HAXOXKICHUE
Te€OMETPUUYECKUX BEIMYUH (IJIUH, YTIIOB, TUIOMIA e, 00beMOB);

HCIIOJI30BATh MPU PCIICHHUU CTCPCOMETPUICCKUX 3aaaY INIAHUMETPUICCKHUE CpaKTI)I U METOABI,

V.20 BBUHCIATE U I/I306pa)KaTB OCHOBHBIC 3JIEMCHTBI TCJI BPALICHUA; CTPOUTH HpOCTeI\/'IH_II/Ie
CCUCHUA TECJI BpallICHUA

V.21 HaxoauTh IJIOIIAJU MOBEPXHOCTEH MPU3MBI, NMUPaMUbI, IMWIMHApPA, KOHyca M IIapa;
HAXOJIUTh O0BEMBI NIPHU3MBI, MUPAMHUIBI, IUIHHIPA, KOHYCA U IApa;

V.23 BBIUMCIATH B MPOCTEHIIUX CIydasx BEPOSTHOCTH COOBITHH HA OCHOBE TOJICYETA YHCTIa
HCXOJIOB BEPOSITHOCTHBIA XapaKTep Pa3IMYHBIX IPOIECCOB OKPYKAIOIIETO MHpPA, MPUMEHSTH
JUTSl aHAJIM3a PEAIbHBIX YMCIIOBBIX JIAHHBIX, TIPEJICTABIICHHBIX B BUJIC HAarpamMM, rpaduKoB; I
aHanu3a nH(QOpPMAIUK CTATUCTUIECKOTO XapaKTepa,

V.24 pemarb pauuoOHaNbHbIC, IIOKa3aTeNbHbIC, JOTapu(PMUYECKHE, TPUTOHOMETPHUECKUE
YPaBHEHUS, CBOASAINMECS K JIMHEWHBIM U KBAJpaTHBIM, a TaKK€ aHAJOTMYHbIE HEPABEHCTBA;
UCIIOJIb30BaTh I'paUuecKuii METOJl PEIIEHUS YpPaBHEHUH W HEPABEHCTB, CUCTEM HEPABEHCTB;
n300pakaTh Ha KOOPIMHATHOM TJIOCKOCTH PEIICHUS] YPAaBHEHH, HEPABEHCTB U CUCTEM C JIBYMS
HEN3BECTHBIMH; COCTABJIATh U PEIIATh YPABHEHHsI M HEPABEHCTBA, CBS3BIBAOLINE HEU3BECTHBIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YMCJIE NPUKIIAJAHBIX) 3a1a4ax.

3HAThb:



3.1 3HaueHHe MaTeEMaTUYECKON HAYKH JUIsl pEIICHUS 3a/1a4, BOSHUKAIOIINX B TEOPUH U IIPAKTHKE,
HIUPOTY U B TO K€ BPEMSI OTPAHUYEHHOCTh IIPUMEHEHUS MAaTEMaTHYECKUX METO/IOB K aHAIINU3Y U
UCCIIEZIOBAaHHUIO TIPOLIECCOB M SIBICHUM B IPUPOAE U OOILIECTBE, UCTOPUIO PA3BUTHS TMOHSATHS
YHUCJIA ONPEIEICHUE LENbIX, PAlUOHAIBHBIX YHCENI U JIEUCTBUTENIBHBIX YUCEN; CTaHIAapPTHBIN
BH/I 3aIIMCH YHCIIA;

3.2 omnpeneneHue aOCONIOTHOH © OTHOCHUTEIBHOW TOTPEUIHOCTH MPUOIMKEHUS;, TPUEMBI
BBIUYHCIICHUH ¢ TPUOIKEHHBIMUA JaHHBIMU;

3.3 ONpCaACIICHUC KOMIUICKCHOI'O YMUCJid; MOAYJIb U ApTYMCHT KOMIIJICKCHOTO YHCJIa, pa3JINYHbIC
(bOpMBI KOMIIJICKCHOI'O YHCJia,

3.4 onpeneneHre KOpHS HaTypajdbHOM CTEIEHU U €ro CBOMCTBA;

3.5 ompeneneHue CTENEHHW C PalMOHAIBHBIM M JICMCTBUTENIBHBIM IOKa3aTeleM; CBOWMCTBA
CTEIICHEH;

3.6 ompeneneHue 4UCIOBON (PyHKIMHU, CIOCOOBI €€ 3aJaHus; OCHOBHBIE CBOMCTBA YHCIIOBBIX
GbyHKIM; npocreliue npeoOpa3zoBaHus rpaQUKOB;

3.7 cBoiicTBa U TpadUKu CTETIEHHOW (YHKIINH, OMpeaesieHne o0paTHOU (yHKIIMH, OTIPECICHHE
UppaIMOHATILHBIX YPAaBHEHHIA, CIIOCOOBI PEIICHUSI UPPALMOHATIBHBIX YPABHCHUN 1 HEPABEHCTR;

3.8 cBoiicTBa W TrpaduKd MMOKa3aTeIbHOW (PYHKIMH, CIOCOOBI pEIIeHUS MOKa3aTeIbHBIX
YPaBHEHUI U HEPABEHCTB;

3.9 onpenenenue norapupmMudeckor (yHKIHH, CBOMCTBA JIoTapuPMUIeCcKoil GyHKIINN;

3.10 cuHyc, KOCHHYC, TaHI€HC, KOTAaHI'€HC NPOM3BOJIBHOTO YIJIA; pajJuaHHas Mepa YIUa;
BpalllaTeIbHOE JBUKEHUE; OCHOBHBIE TPUTOHOMETPUYECKHE TOXAEeCTBA. DOPMYIIbI IPUBEICHUS.
CuHyc, KOCMHYC M TaHI'€HC CyMMBI M Pa3HOCTH ABYX yIJIoB. CHHYC M KOCHHYC JBOMHOIO yIJIa.
Dopmynvl nonosunHozo yena. Ilpeobpazoeanusi cymmvl MpuOHOMEmMpudeckux GyHKyui 6
npousgedenue u npouzeeoeHuss 8 cymmy. Bwipasicenue mpuconomempuyeckux @ynkyuil uepes
manzenc NoN0GuUHHO20 apzymenma. Ilpeobpazoeanus TPOCTEUIINX TPUTOHOMETPHUECKHUX
BBIPAKCHUIL;

3.11 onpeodenenue apxcumyca, apKKOCUHyca, apKmaHeeHca 4Yucid, CIOCOObI pelleHus
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB;

3.12 cBoiicTBa U rpaduKd TPUTOHOMETPHUUECKUX (YHKLIMH, CBOMCTBA M TpaguKu OOpaTHBIX
TPUTOHOMETPHUYECKUX (DYHKIINH;

3.13 ompeneneHre YUCIOBOM TMOCIIENIOBATEILHOCTH, CIIOCOOBI 3a/laHUsI U CBOWCTBA YHCIIOBOM
IoCJIICA0OBATCIIbHOCTH, NOHAMUE O npedeﬂe nOCJZ€006(lm€]ZbHOCWlu, cyugecmeosarnue npedeﬂa
MOHOMOHHOU 02PAHUYEHHOU NOCAe008AMENbHOCU, CYMMHUPOBAHHUE IOCIEA0BATEIIBHOCTEH,
OeCcKOHEYHO yOBbIBaIOIasi TeOMETPUUYECKas MPOTpeccus U e€ CyMma, HoHAmUe O HenpepbleHOCU
¢yHKyuu. TpUEeMbl BBIYUCIICHHS TIPEICTIOB MOCIEA0BATSIIBHOCTEH 1 TIPEACIOB (DYHKITHH .

3.14 ompeneneHue TPOM3BOMHOW, €€ TEOMETPUYECKHA M (PU3MYECKHI CMBICT, TpaBWia M
dbopmyibl mudhepeHIIPOBaHMS, OPEACIICHUE BTOPOH MPOU3BOIHOMN, IPU3HAKU BO3PACTAHUS U
yObIBaHHS (YHKIWH, OTPENEICHHUE TOUYEK SKCTPEMyMa, YCJIOBHUS BBIMYKJIOCTH BBEPX M BHU3
rpaduka yHKINHU, TOUYKH Mepernda, cxemy UCCIIeAOBaHMs (PYHKIUH ISl IIOCTPOCHUS (PYHKIINH,
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QITOPUTM HAXOXKJEHUS HAUMEHBIIETO0 W HauOONIbIIEero 3HaueHUs (QYHKIUH, YpaBHCHHE
KacaTeJIbHOH.

3.15 Ttabnuiyy mepBOoOOpa3HbIX 3eMeHTapHbIX (yHkui, dhopmyny Hprorona — JleiiOHua,
OIIpeJIeJIeHUe UHTETpajla, CBOMCTBA HHTETPaIa;

3.16 OCHOBHBIE MOHATHUS U OIpPENCIECHUS CTEPEOMETPHM, UX H300pakeHHs U 0003HAueHMUS;
OTpEeIeJICHUs] MTApAJICIIbHBIX MPSAMBIX, CKPEIIUBAIOIINUXCS MPSAMBIX MEPECEKAIOMINUXCS TPSMBIX;
NPU3HAKY TNapaJIeIbHOCTH MPSAMBIX, MPU3HAKU TMEPHEHIUKYIIPHOCTU TNPSAMBIX, MPU3HAKU
NapajuIeIbBHOCTU  IIJIOCKOCTEH, [IPU3HAKU MEPHEHAUKYJIIPHOCTU IUIOCKOCTEH, IPU3HAK
NEPIEHIUKYIISIPHOCTH IPAMOM U TIOCKOCTH; ONPEAEICHUE NEPICHINKYIISIpA , HAKJIOHHOM M €€
IIPOEKIIMU U UX CBOICTBA; MOHATUE OPTOrOHAIBHOIO O MAPaJJIEIIbHOTO IPOEKTUPOBAHUS;

3.17 noHATHE BEKTOpa B MPOCTPAHCTBE, MOIYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, CIIOKEHUE
BBIUUTAaHUE BEKTOPOB, YMHOXKEHHE BEKTOPA HA YUCIIO, ONpE/ieNIeHUEe KOMILITAHAPHBIX BEKTOPOB;

3.18 mnpsMoyronpHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE, OIPEAEICHUE CKAJISIPHOTO
NIPOM3BEACHUSI BEKTOPOB, YCIOBUE MEPHEHIUKYISIPHOCTH BEKTOPOB (OPMYIIBI JAJs pELIeHHUs
3aJa4 B KOOpIANHATAaX;

3.19 noHsATHE MHOTOTpaHHUKA, ONPEEICHUE MTPU3MBI M €€ OCHOBHBIX 3JIEMEHTOB, NUPAMHUIBI U
€€ OCHOBHBIX 3JIEMEHTOB, YCEUEHHON ITUPAMUBI, IPSIMOYTOJIBHOTO ITApaJUICIICITUIIE 1A,

3.20 nmoHsATHE TEN BPALICHUSI U UX MOBEPXHOCTEH; ONpeieJIeHue HUIMHIPA, KOHYCa, YCEUYEHHOTO
KOHYca, I1apa, cepbl, CBONCTBA MepeUHCICHHBIX QUTYD;

3.21 o6béM U ero u3MepeHue; UHTerpaigbHas ¢opmyna oobéMa. DOpMyIbl 7S BBIUKUCICHHUS
MOBEPXHOCTEH TIeoMeTpUUecKUx Tesl (KyOa, MpsSMOYTOJBHOTO Mapajielenunena, Ipu3Mbl,
MUPaMUIBI, IWIMHApA, KOHyca U  cdepbl). DopMynbsl A BBIYUCICHHUS OOBEMOB
reoMeTpuyeckux Tea (kyOa, MpsAMOYrojbHOIO TMapajielenunena, HTpU3Mbl, TMHPaAMUBbI,
WIMH]pA, KOHYCa U 111apa);

3.22 OCHOBHBIE TOHATHA KOMOMHATOPUKH. 3aJaud Ha MOJCYET 4YHCIa pPa3MELICHUH,
NEPEeCTaHoOBOK, codeTaHuil. Pemenue 3amau Ha mepebop BapuantoB. Dopmyna OuHOMaA
Herotona. ColicTBa OMHOMUHANBHBIX KO3 duuueHToB. Tpeyronsuuk [lackans;

3.23 omnpeneneHue COOBITHS, BEPOATHOCTH COOBITHS, TEOPEMbI CIOXKEHHS W YMHOXKEHUS
BeposTHocTei. [loHsiTe o He3aBucumocTu coObITHH. [loHSTHE IUCKpPETHOM Ciy4aiHOI
BEJIMYMHBI, 3aKOH €€ paclpefesieHus . UuCIOoBbIE XapaKTEPUCTUKH JUCKPETHOM CIly4alHON
BeMuMHbL. [IoHATHE 0 3aKOHE OOIBIINX YHUCET;

[IpencraBnenne AaHHBIX (TAaOMUIBI, JUArpaMMbl M TrpaduKu), TeHEepalbHAsh COBOKYITHOCTH,
BbIOOpKa, cpeaHee apudmernueckoe, MeauaHa. llonsTHe o 3agayax MaTeMaTHYEeCKOH
CTaTUCTHUKH;

3.24 PaBHOCHUIBLHOCTh ypaBHEHHH, HEPaBEHCTB, CHUCTEM. PalnoHanbHBIC, HUPpAIMOHAIILHEIE,
MOKa3aTelbHble M TPUTOHOMETPUYECKHE YpaBHEHHS U cHUCTeMbl. OCHOBHBIE IPUEMBI HUX
pemeHus:  (pa3noKEHHE HA MHOXKWUTENH, BBEJICHUE HOBBIX HEHU3BECTHBIX, TIOJCTAHOBKA,
rpadUvIecKuid METO);



3.25PaunoHnanbHble, UPpaLlMOHANIBHBIE, T0KA3ATEIbHBIE U MPULOHOMEMPUTECKUE HEPAGEHCTEA.
OcHOBHBIE TIPUEMBI HX pelieHus. Micrnoap3oBaHne CBOWCTB U TpaduKoB (PyHKIUH MTPpH peleHnn
ypaBHEHHI M HEpaBEHCTB. MeTox HMHTEepBajoB. M300pakeHne Ha KOOPAMHATHON IJIOCKOCTU
MHOXECTBA PEIICHUI YPAaBHEHUN U HEPABEHCTB C JBYMS IIEPEMEHHBIMHU.

3.26 PaBHOCWJIBHOCTh HEpaBEHCTB, cucTeM. OCHOBHBIE MPHUEMBbl UX pelIeHUs (pa3ioKeHHue Ha
MHOYHTEIIU, BBEJICHNUE HOBbIX HEU3BECTHBIX, MO/ICTAHOBKA, Tpadriyeckuii MeTon);

3.26 PanuoHnanbHble, UppalMOHAIbHBIE, I0KA3ATEIbHBIE U MPUSOHOMEMPULECKUE HEPAGEHCMEBA.
OcHoBHbIE ITpHEeMBbI UX pemeHus. Mcnonp3oBanue cBONCTB U rpadukoB GyHKIUI IpU pelIeHUH
HepaBeHCTB. Meron uHTepBasioB. 300pakeHne Ha KOOpAMHATHOW IJIOCKOCTH MHOKECTBA
pEILIECHNI HEPABEHCTB C ABYMs IEPEMEHHBIMHU.

1.3.3 [1nanupyemblie pe3yJIbTaThl OCBOCHHS YUEOHOM TUCIUTLITUHBIL:
Ocoboe 3HaueHne yueOHsbli mpeamer umeet npu popmupoanuu u pazsutun OK u T1K:

OK 01. Berbupats crioco0Ob! pemieHus 3a1a4 npoPecCHOHATBHOMN AeSITeTFHOCTA TPUMEHHTEITHEHO
K Pa3JIMYHBIM KOHTEKCTaM

OK 02. Hcnonp3oBaThb COBPEMEHHBIE CpEACTBA IIOMCKA, AaHAIW3a W HHTEPIpETALUU
uHpOpPMAaMM U MHPOPMALMOHHBIE TEXHOJOTMH JJIsl BBHIMOJIHEHHUS 3a1ad NpogecCHOHATHHON
NEeATEIbHOCTH

OK 03. IlnanupoBaTh M peaTu30BBIBATh COOCTBEHHOE MNPOPECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, NMPEANPUHUMATEIBCKYIO JEATEIBHOCTh B MPOPECCHOHATIBHON cdepe, NCIOoIb30BaTh
3HaHUA MO0 (PUHAHCOBOM IPAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYaIIUAX

OK 04. D¢ddexTnBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUICKTUBE U KOMaH/IE

OK 05. OcymiecTBisTh YCTHYIO U MHCBMEHHYI0 KOMMYHMKAIMIO Ha TOCYJapCTBEHHOM S3bIKeE
Poccuiickoii @enepanuu ¢ yueToM 0COOEHHOCTENW COLIMATIBHOTO U KYJIbTYPHOI'O KOHTEKCTA

OK 06. IIposiBIATh rpa’kAaHCKO-NATPUOTHYECKYIO IO3ULIHI0, JEMOHCTPUPOBATH OCO3HAHHOE
MIOBEJICHHE HAa OCHOBE TPAJMIMOHHBIX OOILIEUYEIIOBEUECKUX LIEHHOCTEH, B TOM YHCIE C yYETOM
rapMoHu3ali MCKHAIUOHAJIIBHBIX W MCEKPCIUTHO3HBIX OTHOHIGHI/If/'I, MNPUMCHATH CTaHAAPThI
aHTUKOPPYILIMOHHOTO MOBEICHHS

OK 07. CopneiicTBOBaTh COXPAHCHHUIO OKPYXKAIOIIEH CpeIbl, PeCypcocOepeKeHNI0, MPUMEHSTh
3HaHHA 00 W3MEHEHWM KJIMMAaTa, MPHHIMIEI OEpeKIMBOTO MPOU3BOACTBA, 3()PEKTUBHO
JIeMICTBOBATh B YPE3BBIYANHBIX CUTYyAIIHSIX

[IK 2.1 Oprann3oBbiBaTh M OCYILECTBIIATH NPEABAPUTENBHYIO U MPEANOJIETHYIO MOATOTOBKY
BEPTOJICTHOT'O THUIIA 6GCHI/IJIOTHBIX BO3YIIHLIX CYIOB BCPTOJICTHOI'O THUIIA.



O01mme KoOMIeTeHIINHU

IlianupyemMbie pe3yabTaTbl 00y4eHUs

Oo6mme'

JMcuMImIMHApHbIE

OK 01 Brei6upath ciocoObt
peteHus 3aaay
MmpogecCuoHAIbHON
NesITeTbHOCTH IPUMEHHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

TOTOBHOCTh K TPYHY,
MacTepCcTBa, TPYI0II00HE;

OCO3HAaHHUEC I CHHOCTH]

T'OTOBHOCTBH K aKTUBHOM ACATCIIbHOCTH

TEXHOJOTHMYECKON M COIMAJIbHOW HANpaBJICHHOCTH,
U

CIIOCOOHOCTD WHULIUUPOBATD, IJIaHUPOBAaTh

CaAMOCTOATCIIbHO BBITNIOJIHATE TaKYIO ACATCIbHOCTD,

- UHTEpEC K pa3IMYHBIM
Mpo¢eCCHOHAIBHON JeATETLHOCTH,
OnancHue YHHUBEPCAITbHBIMU y4eOHBIMH|

MO3HABATEILHBIMU JCUCTBUSIMH:

a) 0a30BbIC JIOTHUECKUE JICHCTBHS:
dbopmyIupoBaTh
paccMmaTpuBaTth €

CaMOCTOSITEJILHO
AKTYaJIM3UpOBaTh MpoliIeMy,
BCECTOPOHHE;

YCTaHaBJIMBATb CYH_ICCTBGHHBIP'I IMPpU3HAK W

OCHOBaHHsI Il CPaBHEHHS, KiIacCH(DUKAIMN
0000IIECHMS;
- OmpeneNaTh IedH  JCATEIbHOCTH, 3aJlaBaTh

mapaMCTpbl U KPUTCPHUU UX JOCTHUIKCHUS

BBIABJISITh 3aKOHOMEPHOCTU U TPOTUBOPEYMS B
[PacCMaTPUBAEMBbIX SIBIICHUSX;

-BJIaJICTh METOJIJaMH JJOKA3aTEIbCTB, aJITOPUTMAMU PEIICHUS
Basad; yMeHue GOpPMYIUPOBAThH OMPEACIICHUS, aKCUOMBI
TEOPEMBI, TPUMEHSThH UX, POBOJINUTH JI0KA3ATEIHHBIC
paccy/I€HUs B XOJI€ peLIeHMs 3a/1a4;

- YMETh ONEPUPOBATH MOHATUSAMU: CTETIEHb YHCIIa, TOTapu(pm
MUCIIa; YMEHHE BBITIOIHATH BEIYMCICHUE 3HAUCHUH U

chepamnpeodpazoBaHus BEIPAKEHHI CO CTENIEHSIMU U JIoraprudpmami,

rpeoOpa3oBaHms IPOOHO-PAIMOHATIEHBIX BRIPAKCHUM;
- YMETb ONEPUPOBATH MOHATHIMU: PAITUOHAIBHBIC,
MppaloHabHBIE, TOKA3aTeNIbHbIC, CTENICHHBIE,
lTorapuMUYECKUE, TPUTOHOMETPUICCKHUE YPABHEHUS U

HHCPABCHCTBA, HX CUCTCMBI;

- YMETb ONEPUPOBATH MOHATUAMU: (YHKIINS, HETIPEPhIBHAS
(yHKIMS, TPOU3BOJIHASL, IEPBOOOpA3HAas, ONpeAeICHHbIH

HTETpaJl; yMETh HAXOIUTh POU3BOIHBIE JIEMEHTAPHBIX
(YHKIMH, UCTIOJIB3YsI CIIPABOYHbIE MaTepHalIbl; UCCIIEA0BATh B
MPOCTEUIINX CcIy4asiX (yHKIUU HA MOHOTOHHOCTb, HAXOJIUTh
HanOOJIbIINE M HAUMEHbIIINE 3HaYeHUs1 QYHKIUN; CTPOUTH
rpadMKyu MHOTOYJICHOB C MCIIOJIb30BAHMEM arlapara
MaTEMaTHYECKOT0 aHAJIN3a; IPUMEHSTH IPOU3BOIHYIO TIpU
pEeILIEHUY 3aja4d Ha JIBU)KEHUE; pelaTh MPaKkTUKO-

- BHOCUTH KOPPCKTHBBI B ACATCIIbHOCTb, OIICHUBATDH

OPHUCHTHPOBAHHBIC 3a/1a4X HA HauOOJIBIINE ¥ HAUMEHBIIIHE

! YKka3bIBalOTCA TMYHOCTHbIE U MeTanpeaMeTHble pe3ynbTaTthl U3 ®IOC COO (B nocnegHel pegakuum ot 12.08.2022) B oTriaronbHon popme,
dopmupyemMble 06LLLe06pa30oBaTeIbHON AVCLNMAVHOMN
> lncumnavHapHele (NpeAMETHbIE) pe3y/ibTaThl YKa3bIBAKOTCS B COOTBETCTBUM C UX NOJIHbIM NepeyvHem Bo ®IOC COO (B nocnesHer peaakumm ot

12.08.2022




COOTBCTCTBUEC  PE3YJIbTATOB  LCJIAM, OLICHNBATH
[PUCKH HOCHeJICTBI/Iﬁ JACATCIIbHOCTH,

PKU3HEHHBIX TIPOOIIEM

0) 0a30BBIC UCCIIEAOBATEIIbCKUE ICHCTBUS:

- BJIAJICTh HABBIKAMU YYEOHO-HCCIIEIOBATEIBCKOM |
MMPOCKTHOM JIEATEIHbHOCTH, HABBIKAMH pa3peIIeHUs]
rmpoOem;

- BBIABISITH TPUYMHHO-CJICJICTBEHHBIC CBS3H M
AKTYaJIM3UpPOBATh 3a/1a4y, BBIIBHIaTh THIIOTE3Y €6

TOKa3aTelibCcTBa CBOMX YTBEpPXKIACHUM, 3a]1aBaTh
MapamMeTpbl U KPUTEPUU PEIICHHUS,

- aHAJIM3UPOBATH IMOJYYEHHBIE B XOJE pEILICHUS
Bajayll pe3yNbTaThl, KPUTUYECKU OLIEHWBATh HX

IHOBBIX YCJIOBUAX;

MPAKTUYECKYIO0 00JIACTH KUZHEICATEIILHOCTH;
-  YMEThb UWHTErpUpPOBATH 3HAHUS U3 Pa3HbIX
MpeIMETHBIX 00IacTel;
- BBIJBUTATh HOBBIC HJieu, npeiaraTy
OpUTMHAIBHBIC TOXO0/IbI U PEIICHUS;
14 CIIOCOOHOCTD X HCIIOJIL30BaHUS B
[TO3HABATEJIILHOW U COLUAIBHOW IPAKTUKE

BHAYEHMsI, HA HAXO0KJICHHUE ITyTH, CKOPOCTH U YCKOPEHMUS;
- YMETh ONEPUPOBATh MOHATUSAMU: pallMOHANIbHAS QYHKIHS,

- pa3BUBATh KPEaTHBHOE MBIIUICHHE NPU pEIICHUHIOKa3aTelbHas QYHKINSA, CTeTICHHAS (DyHKIIHS,

morapudmMuyeckas GyHKIUS, TPUTOHOMETpHUECKUE (HyHKIIUH,
oOpaTHble (PYHKIIMH; YMEHUE CTPOUTH I'paUKKU U3YyUEHHBIX
(yHKLIMH, UCIIOJIb30BaTh I'paMKHU MPU U3YUEHUU IIPOLIECCOB U
BaBHCUMOCTEH, IPU PEIICHNH 3a/1a4 U3 JPYTUX yIeOHBIX
MPEeIMETOB U 3aJa4 U3 pealbHOM *KU3HH; BBIpAXaTh GOopMyIaMu
3aBUCUMOCTH MEX/y BEJIMUNHAMM;

- YMETh pelIaTh TEKCTOBBIE 331a4H Pa3HbIX TUIIOB (B TOM YHUCIe

[PCUICHUAA, Haxo4duThb ApryMCHTBI JJIAHA ITPOUCHTHBI, A10JIM U 4aCTU, HA ABUKCHUC, pa60Ty, CTOUMOCTDB

TOBAPOB U YCJIYT, HAJIOTH, 3aa4YU U3 obyractu YHpaBJICHUA
ITMIHBIMH U CEMEHHBIMH (bHHchaMI/I); COCTAaBJIATH BBIPAXKCHHA,
YpaBHCHH, HCPABCHCTBA U UX CUCTCMBI 110 YCJIOBUIO 3a/1da4H,
IMCCIICAOBATDH IMMOJTYYCHHOC PCIICHNUEC U OLICHUBATDH

IMOCTOBCPHOCTb, IMPOrHO3HUPOBATH U3MCHCHUC BIHpaBI[OHOIIOGHOCTI: PE3YJIbTATOB,

- YMCThb OIICpUPOBATh NOHATUAMU: CPCAHEC apI/I(bMeTI/I‘ICCKOC,

-- YMCTb IICPCHOCUTH 3HAHHA B IMO3HABATCIIbLHYIO UMCEAMWAHA, HauOOJIbIlIee U HAUMEHbIIIEE 3HA4YCHUA, pa3Max,
MUCTICpCus, CTAaHAAaPTHOC OTKIIOHCHUC YU CIIOBOT'O Ha6opa; YMCTb

M3BIICKATh, MHTEPIPETHPOBATH HHPOPMAILIUIO, IPEICTABICHHYIO
TaOauIax, Ha uarpaMMax, rpadukax, OTpakarollyo CBOHCTBA

IMOMOIIBIO Ta6HI/II_I " JuarpaMm; UCCiICa0BaATb CTATUCTUICCKUC

MAHHBIC, B TOM YUCJIC C IPUMCHCHHUEM Fpa(i)I/IT-ICCKI/IX METOJ0B U
PJICKTPOHHBIX CPCIACTB,

BEPOSITHOCTH C UCIOJIb30BaHUEM T'paduueCcKUX METOJIOB;

IPUMEHSITh (POPMYJIbI CII0KEHUS. U YMHOKEHHSI BEPOSITHOCTE,

peabHBIX MPOIIECCOB U SBJICHUH; MPEACTABIATHh HHPOPMALIUIO C

- YMETb OIIEPUPOBATH MMOHATHUAMM: CIIyYailHbIM OIIBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTD CITYyYallHOTO COOBITHS; YMEHHUE BHIYUCIIATH

B
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KOMOMHATOPHBIC (haKThl U (OPMYJIIBI TIPU PELICHUY 33/1a4;
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA; 3HAKOMCTBO CO
CIy4aillHBIMU BEJTMYMHAMH; YMEHHE TIPHUBOJAUTH IPUMEPHI
MPOSIBJICHNS 3aKOHA OOJBIINX YMCENT B IPUPOTHBIX U
0O0ILIECTBEHHBIX SIBJICHUIX;

- YMETb ONIEPUPOBATh NOHATUSAMHU: TOUKA, IPsAMasi, INIOCKOCTb,
POCTPAHCTBO, ABYTPAHHBIN YTOJI, CKPEITHUBAIOIIUECS MPSIMBIE,
MapauIeIbHOCTh U TIEPIICHANKYISIPHOCTD MPSIMBIX U TNIOCKOCTEH,
YTOJT MEKIY MPSIMBIMHU, YTOJI MEXKTy IPSMOM M INIOCKOCTBIO, YTOJ
MEKIY IIIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
PacCTOsIHUE MEXy IPSMBIMH, PACCTOSTHUE MEXIY INIOCKOCTSIMH;
YMEHHE MCIIOJIb30BaTh MIPU PEIICHUH 3a/1a4 U3yYCHHBIE (PAKThI U
TeopeMbl INIAHUMETPHHN; YMEHHUE OIICHUBATh pa3Mepbl 00bEKTOB
OKPYKAIOLIETO MHPA;

- YMETh OTIEPUPOBATh NOHATHUSMH: MHOTOTPAHHHK, CEUCHHE
MHOTOTpaHHHKA, Ky0, apauieenure, Npu3ma, TupaMuia,
(burypa u nmoBepxHOCTh BPALICHUS, IMINH/P, KOHYC, II1ap, cdepa,
ceueHUs1 PUTYpbI BpAILCHUS, INIOCKOCTb, Kacatonascs chepsl,
[VITHH/PA, KOHYCa, TUIONIA b TOBEPXHOCTH IIUPAMUJIBL, TIPU3MBI,
KOHYyCa, HMJIMHApPA, II0Maas chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapasuIeenuIe/a, TMPaMHU/Ibl, TIPU3MBI,
[THH]PA, KOHYyCa, I1apa; YMEHHE n300paaTh MHOTOIPAHHUKH U
[MOBEPXHOCTHU BPAILCHHSI, UX CEUYCHHS OT PYKH, C TOMOIIBIO
"EePTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; YMCHUE
pacrio3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMCHHUE
pacrio3HaBaTh MPaBHIbHBIC MHOTOTPAHHHUKH;

- YMETh ONEPUPOBATh TOHITUSMHU: IBHKCHUE B IPOCTPAHCTBE,
Mo00HBIe GUTYPHI B IPOCTPAHCTBE; HCIIOIH30BAaTh OTHOLICHHUE
ronaiel NoBepxHocTed U 00beMOB OJOOHBIX GUTYD NIPU
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PELICHUH 3a7ad4;
- YMETh BBIYUCIIATH T€OMETPUYECKUE BEIMUMHBI (AJIMHA, YO,
rionaab, 00beM, MJIOLAAb TOBEPXHOCTH), UCTIONb3Ys U3yUEHHbIE
(hOpPMYJIBI U METO/IBI;

- YMETb OIIEPUPOBATH IMOHATHAMMU: IPSIMOYTOJIbHAsA CHCTEMA
KOOpJAMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJ MEXITY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPA HAa YNCIIO; HAXOAUTH C
[TOMOILBIO U3yUEHHBIX (POPMYJT KOOPIAUHATHI CEPEIUHBI OTPE3Ka,
pacCTOSIHUE MEKIY JBYMs TOUKaMU;

- YMETb BbIOUPATh MOAXOJAIINN U3YyUEHHbIH METO Ul PELICHUs
BaJjauu, paclo3HaBaTh MaTeMaTuyeckue (GakThl U
MaTeMaTH4eCKHEe MOJEIH B IPUPOTHBIX U OOIECTBEHHBIX
SIBJICHUSX, B UCKYCCTBE; YMEHHE IIPUBOJUTD IIPUMEPHI
MAaTEMaTUYECKUX OTKPBITUH POCCUHUCKON U MUPOBOM
MAaTEMaTUYECKON HAyKH.

- YMETb OIIEPUPOBATH IIOHATUAMMU: ONPEAEICHUE, AKCUOMA,
Teopema, CIeICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE ()OPMYJIMPOBKH; YMEHUE (OPMYIUPOBATH
00paTHOE ¥ MPOTHUBOIIOIOKHOE YTBEPKACHUE, TPUBOANTH
[IPUMEPBI U KOHTPIIPUMEPSHI, UCIIOJIb30BaTh METO
MaTeMaTHYECKOW NHIYKINN; IPOBOJANUTH JTIOKA3aTEIIbHBIC
[PacCy’KJIeHHUs IIPU PELICHHUH 3a1a4, OLICHUBATh JJOTUYECKYIO
[TPABUJILHOCTb PACCYKICHUM;

- YMETb OIIEPUPOBATH INIOHATUAMU: MHOKECTBO, ITIOJAMHOKECTBO,
ONEepalvy HaJl MHOXKECTBAMHU; YMEHHUE UCITOJIb30BAaTh TEOPETUKO-
IMHOKECTBEHHBIHN anmapar JJisl ONMCAHUS PEAJIBHBIX IPOLECCOB U

SIBJICHUI PY pEICHUH 3a/1a4, B TOM YHCJIE U3 IPYTHX YUEOHBIX
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MPEAMETOB;

- YMETb ONIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, 1epeBo,
UK, Tpad Ha MIIOCKOCTH; YMEHUE 3a/1aBaTh U OMUCHIBAThH Tpadbl
Pa3TUYHBIMH CIIOCOOAMH; UCTIOIBb30BaTh Tpadbl IPH PEIICHUN
Bajad,;

- YMETb CBOOOJ/IHO OTICPUPOBATH MOHATUSMHU: COUCTAHHE,
MepecTaHOBKA, YUCJIO COYETAHHUM, YUCIIO TTEPECTAaHOBOK; OMHOM
HproToHa; yMEeHHE MPUMEHATh KOMOMHATOPHBIC (PaKTHI U
PacCyKIICHUS ISl PEIICHUs 3a/1a4;

-YMETh ONepUPOBAThH MOHATUSAMU: HATYPAIbHOE YUCIIO, IIeJI0e
YUCII0, OCTATOK 110 MOAYJIIO, PAIHOHAIEHOE YHCIIO,
MPPALIMOHATIEHOE YHUCII0, MHOYKECTBA HAaTyPAJIbHbIX, LIEIIbIX,
paIMOHAIBHBIX, ICHCTBUTEIIBHBIX YHCEIT; YMEHUE UCIIOJIb30BATh
MPU3HAKU AETUMOCTH, HAUMEHBIIINN OOIIHI eNUTeNh 1
HauMeHbIIIee o0lee KpaTHoe, aNropuT™ EBKinaa mpu pereHun
Ba/iay; 3HAKOMCTBO C Pa3JIMUYHBIMU MO3ULIUOHHBIMHU CUCTEMaMU
CUMCJICHUSI;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: CTEIICHB C IIEIBIM
[OKa3aTesieM, KOpEHb HaTypaJlbHOW CTENEHHU, CTENEHb C
palMOHAIBHBIM MTOKa3aTeJIeM, CTETICHb C IEHCTBUTEIbHBIM
(BemIecTBEHHBIM) TTOKa3aTeNIeM, JiorapudM 4rciia, CHHYC,
KOCUHYC ¥ TaHT€HC IMPOU3BOJIBLHOTO YHCIIA;

- YMETb ONIEPUPOBATH MOHATUIAMHU: TOKIECTBO, TOKIACCTBEHHOE
rpeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPAaBHCHHI
1 HEPaBEHCTB, PABHOCUJILHOCTh YPaBHEHU, HEPABEHCTB U
CHCTEM, paIlOHATIbHBIE, HpPaAIlMOHAIbHBIC, TTOKA3aTeIbHBIC,
CTETIEHHBIE, JIOTapU(PMHUUECKUE, TPUTOHOMETPUUECKUE
YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI; YMEHHE PeIIaTh ypaBHEHUS,

HCPaBCHCTBA U CUCTCMBI C ITIOMOIIBIO PA3JIMYHBIX IPUEMOB,
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pemarh ypaBHEHHs, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpOM;
MPUMEHSTh YPaBHEHHSI, HEPABEHCTBA, X CHCTEMBI JIJISI PEIICHUS
MaTeMaTHYECKUX 3a]a4 ¥ 3a/1a4 U3 PA3IMIHbBIX 00JIaCTe HAYKH U
[pEaTbHOM KU3HU;

-yMeTh CBOOO/IHO OIIEPUPOBATh MOHATUAMU: Tpaduk QyHKIUH,
oOpaTtHast GyHKIMSA, KOMIO3UIUS (PYHKITUH, THHEHHAS] PYHKITUS,
KBaJpaTU4Hasl PYHKINS, CTENICHHAsT (YHKIIUS C IIETBIM
MoKasaresieM, TPUrOHOMeTpudeckre QyHKIUU, 0OpaTHbIE
TpUrOHOMETpUYecKue GyHKIUH, TOKa3aTeabHas 1
morapudmuyeckas GyHKIIUU; YMEHUE CTPOUTH rpauKu

(b yHKIIH, BBITOTHATE IpeoOpa3zoBaHus rpadukoB PyHKITUH;
YMEHHUE MCIIOIb30BaTh rpaduKu GYHKUIUHN 11 U3ydeHUs
MPOLIECCOB U 3aBUCHUMOCTEH MpU pelIeHUH 3a/1a4 U3 IPYTUX
y4eOHBIX PEAMETOB U U3 PEaTbHOM KU3HH; BHIpaXaTh
(hopMyIiaMy 3aBUCUMOCTH MEXIY BEIHMUNHAMU;

YMEHHE CBOOOIHO ONEPUPOBATH MOHATUSAMU: YETHOCTD (DYHKITHH,
MEePUOUYHOCTD (DYHKIIUH, OTPAaHUYEHHOCTD (DYHKIIUH,
MOHOTOHHOCTH (DYHKITHH, IKCTpEeMYM (YHKIIUHU, HANOOJIbIIee U
HaMEHbIIIee 3HAaUeHUs! PYHKLUU HAa IPOMEKYTKE; YMEHUE
MPOBOJIUTH UCCIIEOBaHNE (DYHKIIH;

YMEHHUE MCIIONb30BaTh CBOMCTBA U rpaduku GYHKIUN AT
peleHns ypaBHEHH, HEPAaBEHCTB U 33/1a4 C TTapaMeTPaMH;
M300pakaTh HA KOOPJUHATHOMN TUIOCKOCTH MHOYKECTBA PEIICHUN
YPaBHEHHIA, HEPABEHCTB U UX CHUCTEM;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMHU:
MOCJIeIOBATEIHHOCTD, apU(METHIECKAS! TPOTPECCHS,
reoMeTpuyecKkas mporpeccusi, 0eCKOHEYHO yObIBaroIas
reoMeTpHuyecKas Mporpeccus; yMeHHue 3a/1aBaTh
[TOCTIeIOBATEIBHOCTH, B TOM YHUCIIE C TOMOIIBI0 PEKYPPEHTHBIX
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(bopmyur;

- YMETh ONEPUPOBATH MOHATUAMU: HENPEPHIBHOCTD (PYHKIINH,
ACHMITTOTHI TpaduKa PYHKINH, IEpBast U BTOPAst IPOU3BOIHAS
(hyHKIIMH, TEOMETPUUSCKUI ¥ PU3HMUECKHUI CMBICT TIPOU3BOTHOM,
repBooOpasHas, onpeAeseHHbI HHTETpal; yMEHHE HaXOIUTh
ACUMITOTHI rpadrka QYHKIMH; YMEHHE BHIYUCIATH TIPOU3BOIHBIC
CYMMBI, IPOU3BEACHHMSI, YACTHOTO M KOMIIO3ULIUU (PYHKIUH,
HAXOJUTh YpaBHEHHE KacaTeIbHOU K rpaduky QyHKINY;
YMEHHE HUCIOJIb30BaTh MPOU3BOIHYIO JUIsl HCCIIEI0OBAHUS
(yHKIUH, 17151 HAXOXKICHHSI HAWTYYIIIeTO PEeIleHus B
MPUKJIAIHBIX, B TOM YHUCJIE COLUAIBHO-3KOHOMHUYECKHUX 1
(bu3nuecKux 3a1avax, i ONpeIeIeHUs] CKOPOCTH U YCKOPEHHUS;
HAXOIUTh IJIOMAAN U 00BEMBI (PUTYp C IOMOIIBIO UHTETpaa;
[TPUBOIUTH PUMEPBI MATEMATUYECKOTO MOJEIIMPOBAHHUS C
moMoIIb0 AU epeHInanbHbIX YPABHEHHUI;

- YMETh OIIEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCJIO,
COIIPSKEHHbBIE KOMIUIEKCHBIE YNCIIA, MOYJIb U apTyMEHT
KOMILJIEKCHOT'O YHCIIa, (hopMa 3arnuch KOMIUIEKCHBIX YUCel
(reoMeTpuUeckas, TPUTOHOMETPUYECKas U ajdredpanyeckas);
YMETB TIPOU3BOJUTH apu(PMETHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU YHMCJIAMU; TIPUBOAUTH IPUMEPBI UCIIOJIb30BAHMS
KOMIUIEKCHBIX YHCET,;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMU: CPEIHEE
apudmeTnyeckoe, MeaaHa, HaubobIlIee 1 HAMMEHbIIEe
BHAYEHUS, pa3Max, TUCIEPCHsl, CTAaHIaPTHOE OTKJIOHEHHE IS
OTHMCAaHUs YUCIIOBBIX IaHHBIX; YMEHHE UCCIIEI0BATh
CTaTUCTUYECKHUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadUyecKuX METO/I0B U 3JIEKTPOHHBIX CPEJCTB; TpadudecKu
McciieI0BaTh COBMECTHBIE HAOJIIOIEHUS C IOMOIIBIO JUarpaMmm
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[PACCEUBaHUs U IMHEHHOMN PErpeCCuH;

- YMETh HAXOJIUTh BEPOSATHOCTU COOBITHI C UCTIOJIB30BAaHUEM
rpaduyecKux METOI0B; MPUMEHSTD JUIsl pellieHus 3a1a4 (popmMyIabl
CIIO)KEHUS U YMHOXKEHHS BEPOSITHOCTEH, (hOPMYJITy TIOTHOM
BeposiTHOCTH, popmyiry bepryiumn, komOuHaTOpHbIE (haKTHI U
(bopMyJIbI; OLIEHUBATh BEPOSATHOCTU PEASIbHBIX COOBITHIA; yMEHHE
OTIepUpPOBATh MOHATUSAMU: CITy4aiiHasi BEIMUMHA, pacIIpe/iesiCHIe
BEpOSATHOCTEM, MATEMaTHUYECKOE OXKUIAHUE, TUCTIEPCUs U
CTaH/IapTHOE OTKJIOHEHHE CITy4ailHON BeIMUYMHBL, (QYHKIUU
pactpeieNieHus U IIIOTHOCTU PAaBHOMEPHOTO, TOKA3aTEIbHOTO U
HOPMAaJIBHOT'O PacIpeiesIeHUi; YMEHHE UCII0Ib30BaTh CBOKMCTBA
M3Y4EHHBIX PaclpenesICeHUN IS peLeHMs 3a/1a4; 3HAKOMCTBO C
MOHSITUSIMH: 3aKOH OOJIBIINX YHCEI, METO/IbI BBIOOPOUHBIX
MCCIIEI0OBaHUM; YMEHHUE PUBOAUTH IPUMEPHI TPOSBICHUS 3aKOHA
OOJIBIINX YKCEN B IPUPOJHBIX U OOIIIECTBEHHBIX SBICHUSX;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMMU: TOUKA, MIPsIMas,
[JI0CKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH YToJl,
NIBYT'PAaHHBIN YIOJI, TPEXTPaHHBIA yIoJl, IEpeceKarouecs,
MapauleJIbHbIE U CKPEIIMBAIOIINECS IPSIMBIE, TAPAIIIEIBHOCTD U
MEePIEeHIUKYIISIPHOCTD MPSIMBIX U MJIOCKOCTEH, YTOJI MEXKIY
MPSIMBIMHU, YTOJI MEXKTY MPSAMOU U INIOCKOCTBIO, YTOJ MEKIY
MIOCKOCTSIMU; YMEHUE UCTOIb30BaTh MPU PELICHUH 3a/1a4
M3ydeHHBbIE (PAKTHI M TEOPEMBI IJITAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB B OKPY’KAIOILIEM MHUPE; YMEHHUE ONIEpUPOBATH
MOHSTUSIMM: MHOTOI'PAaHHUK, CEUEHNE MHOTOTPAHHHUKA,
MpaBWJIbHBII MHOTOTpaHHUK, IpU3Ma, upamMuaa, Gpurypa u
MOBEPXHOCTh BPALICHHUS, IIMJIMHIIP, KOHYC, map, chepa, pa3BepTKa)
[TOBEPXHOCTH, CEYEHUS KOHYCa U LIWJINH/PA, 1ApaUIeIbHBIE OCH
MJIM OCHOBAHMIO, CEYEHHE 1Iapa, IIOCKOCTb, Kacarouascs chepsl,
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LMJIMH]Ipa, KOHYCa; YMEHUE CTPOUTh CEUEHNE MHOTOTpaHHHKa,
M300pakaTh MHOTOIPaHHUKH, (UTYPBI U TIOBEPXHOCTH BpALCHMUS,
X CEYEHHS], B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE IPUMEHATh CBOMCTBA FeOMETPUIECKUX (puryp,
CaMOCTOSITENIbHO (POPMYIIMPOBATH OINPENETICHUS U3y4aeMbIX
(uryp, BbIABUraTh TMIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpHYecKux GUryp, 000CHOBBIBAThH HJIM ONPOBEPraTh UX;
YMEHHUE MPOBOANUTH KIACCUPHUKALMIO (PUTYD 11O pa3IUYHBIM
[IPU3HAKAM, BBIIIOJHATh HEOOXOAUMBIE JONOJHUTEIbHbIE
MOCTPOCHHUS;

- YMETb CBOOOJHO OIIEPUPOBATH MOHATUAMU: IUIOAAb (PUTYDBI,
00beM (PUTYpBI, BEIMYMHA YTJIa, PACCTOSHUE OT TOYKH J10
[IOCKOCTH, PACCTOSIHUE MEKIY IPSMBIMHU, PACCTOSTHUE MEXTY
[IOCKOCTSIMU, IUIOIIAb chepbl, IMIO0IIAIb TOBEPXHOCTH
MUpaMU/Ibl, TPU3MBI, KOHYCa, LIWIMHIPA, 00beM Ky0a,
[TPSIMOYTOJIBHOTO NTapaJuIeenune1a, TMpaMubl, IPU3MBI,
[WINHAPA, KOHYCA, [1apa; YMEHHE HaXOAUTh OTHOIIEHHE 00bEMOB
Mo00HBIX (Uryp;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: ABHKEHHE,
MapauIeIbHBIA IEPEHOC, CHUMMETPHS Ha IIJIOCKOCTH U B
[POCTPaHCTBE, IIOBOPOT, MPeoOpa3oBaHue MM0100us, T0100HbIE
(buryphl; yMEHHE paciO3HABATh paBHBIE U MOI00HBIE (GUTYPHI, B
TOM YHMCJIE B IIPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHUE
MCII0JIb30BAaTh T€OMETPUYECKUE OTHOILIEHUS, HAXOAUTh
reOMETPUUYECKHE BEIUUNHBI (UIMHA, YToJl, oAb, 00beM) Npu
pellIeHnH 3a7a4 U3 APYTUX Y4eOHbIX MIPEIMETOB U U3 pealbHON
DPKU3HU;

- YMETb CBOOOJHO ONEPUPOBATH MOHATUAMU: IPSIMOYTOJIbHAS

CHUCTCMA KOOpAWHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPAWHATEI
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BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEACHNUE BEKTOPA HA YUCJIO,
pa3oxeHne BEeKTopa 1o 06a3ucy, CKaIsipHOe MPOU3BEACHHE,
BEKTOPHOE IIPOU3BEJIEHUE, YTOJI MEXKIY BEKTOPAMH; YMEHHE
MCII0JIb30BAaTh BEKTOPHBINA U KOOPJAWHATHBIN METOJ IS pELICHUS
reOMEeTPUUYECKUX 33/1a4 U 33/1a4 APYTruX y4eOHBIX IPEIMETOB;
ONIEPUPOBATH MOHIATUSAMU: MaTpula 2x2 U 3X3, ONpeIeIuTelb
MaTpUIIbI, TEOMETPUYECKHUI CMBICIT OTIPEICTUTENS;

- YMETb MOJEIMPOBATh PEAbHbIE CUTYyalluu Ha SI3bIKE
MaTE€MAaTHKH; COCTABJIAThH BBIPAKECHHUSI, yPABHEHUS, HEPABEHCTBA U
MX CUCTEMBI 110 YCIIOBUIO 33J]a4H, UCCIE0BATh IOCTPOEHHBIE
MOJIETIH C UCIIOJIb30BAHKEM ammapara aireOpsl,
MHTEPIPETUPOBATH [1OJIyYEHHBIN pe3yibTaT; CTPOUTh
MaTeMaTUYECKUE MOJIETN C TIOMOIIBI0 T€OMETPUUECKUX MOHATUN
1 BEJIMUMH, pelIaTh CBS3aHHbIE C HUMM ITPAKTUYECKHE 3a/1a4U;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH
[TOJIy4E€HHBIN pe3yJIbTaT; pelaTh NPUKIAAHbIE 3a0aUn
CpPEICTBAMHU MaTEMAaTUYECKOT0 aHAJIN3a, B TOM YHCJIE COLUAJIBHO-
HBKOHOMHUYECKOTO U (PU3UIECKOTO XapaKTepa;

- YMEHHE BBIOMpATh MOJXOSAIINI METO ITIsl peIlIeHHs 3a/1a4H;
MOHMMAaHHWE 3HAYUMOCTH MAaTEMAaTUKHU B U3yUYEHUU MPUPOIHBIX U
0O0IIECTBEHHBIX IIPOIIECCOB U SIBJICHUHN; YMEHHE Paclio3HaBaTh
[POSIBJIEHUE 3aKOHOB MaTeMaTUKU B UCKYCCTBE, YMEHHE
[IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUNA POCCUMCKON U
MHPOBOI MaTeMaTU4YECKOM HAYKH

OK 02 HUcnonp30BaTh
COBPEMEHHBIC CPEJICTBA
[MOMCKa, aHaJIN3a U
MHTEpIIpeTaluy nHpOpMaluy,

1 MH(GOPMAIIMOHHBIE

B 0651aCTH LIEHHOCTH Hay4YHOTO MO3HAHUSA:

-C(hOpPMHPOBAHHOCTH MHPOBO33PEHHS,

- YMEThb ONEpUpPOBATh TMOHATHAMU: palHoOHAIbHas (yHKIMA,
byHKIHS, byHKIHS,
iforapugmuueckas (QyHKLUs, TPUTOHOMETpUUYECKHE (DyHKIHUH,
oOpaTHble (QYHKIMH; YMEHHUE CTPOUTh TIpaduKd H3YYEHHBIX

MoKa3aTCIbHas CTCIICHHAaA

COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO)
Pa3BUTHS HAYKH © OOINECTBEHHOW TMPaKTHUKH,
OCHOBAHHOI'O Ha JIAAIIOTE KYJIBTYD,

(yHKIMH, MCIOJBL30BaTh IpaUKy MPU H3YyUYEHUH IMPOIIECCOB U
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TCXHOJIOTUHN IJIs1 BBIIIOJIHCHU S
Bamad mpodeccuoHamTbHON
e TeTbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAaHUIO CBOETO MecTa B
MOJTMKYJIbTYPHOM MHDE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOMU
KyJbTYpPbl KaK CpEICTBa B3aUMOJACHCTBHUS MEXIY|
ITIOJTEMU 1 TIO3HAHMSI MUDA;

- OCO3HAHHME IIEHHOCTH HAy4YHOW JesSTeIbHOCTH,
TOTOBHOCTB OCYIIIECTBIISATh MPOEKTHYIO
MCCIIEIOBATENIBCKYIO NIEITEIbHOCTh UHANBUIYAIBHO
1 B TpyIIIIE.
OBiagcHUE YHUBEpCaJIbHBIMHU
MO3HABATEILHBIMA JICHCTBUSIMU:

B) paboTa ¢ HH(pOpMaLuei:

- BJIQJICTh HaBBIKAMHU TOJIYYCHHUS WHOOpPMAIUU W3
pa3HbIX

IMCTOYHHUKOB THIIOB,

OCYHICCTBJIATHL IMOUCK, aHAJIU3, CUCTCMATHU3ALUIO U

(bopM npencTaBlIeHUS;

- CO37aBaTh TEKCTHl B pa3IM4yHbIX (opmaTax ©
yUYeTOM Ha3HaueHWs HH(pOpMaluu |  1eJIeBOM]
Ay IUTOPUH, bopmy
[TpeICTAaBICHNS U BU3YyaJIU3alluy;

BbIOMpass  ONTHMAaJbHYIO

B OLICHUBATDH AOCTOBCPHOCTD,

cC

JETUTUMHOCTH
mHpOpManuy,
MOPAIEHO-3THYECKUM HOPMaM;

COOTBCTCTBUC IIPABOBLIM U

- HCIIOJIb30BaTh CpeACTBa HMH(OPMAIIMOHHBIX H

KOMMYHUKAITMOHHBIX ~ TEXHOJIOTHH B  PEIICHHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHU3aIIMOHHBIX 3a1a4 c coOJII0IEHNEM

HCHUCTEM,

y‘le6HBIMI/IIHepaBCHCTBa U CHUCTEMBI C TIOMOIIBIKO PA3JIMYHBIX IPHUEMOB;

C&MOCTOﬂTGHBHOIpCaHBHOﬁ KHU3HH,

MHTEpIpeTanuio MHPOPMAIIUN PA3IUYHbIX BHIOB HIapajUIeNIbHBI  MEepeHoc,

BaBUCUMOCTEH, MpH pEmIeHHH 3aJad U3 JPYyTuX Y4eOHBIX
MpeIMETOB U 3aJa4 U3 PeajbHOM JKHU3HM; BBIpaXaTb (popmyaamu|
BaBUCUMOCTH MEX1Y BEIMYMHAMU;

- YMETb OIEPUPOBATh IMOHATUSAMH: TOXKAECTBO, TOXKIECTBEHHOE
rpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHUM|
HEPABCHCTB H

MOKa3aTeJIbHEIC,

PaBHOCHJILHOCTh YPaBHEHMIA,
parmoHaIbHBIC,

1 HEPaBEHCTB,
UppaluoHaIbHBIE,
norapudmuyeckue, TPUTOHOMETPHUUECKUE

YpaBHEHHS, HEPaBEHCTBA M CUCTEMbI; YMETh pellaTh YpaBHEHUS,

CTCIICHHBIC,

pelaTth ypaBHEHHS, HEPAaBEHCTBA M CHUCTEMBI C IIapaMETPOM;
MPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI JJISI PELICHUS]
MaTeMaTHYeCKUX 3a7ad M 3a/1a4 U3 Pa3INuHbIX 00J1acTell HAyKu U]
- YMeTb CBOOOJHO ONEpPHPOBATh TOHATUSMH: JIBH)KEHHE,
CUMMETPUSL Ha IUIOCKOCTH H B
[IPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUE NOAO0MS, MOAOOHBIE
(buryphl; yMeTh pacro3HaBaTh PaBHbIE M IOA00HBIE (QUTYpPHI, B
TOM 4YHCIe B TPUPOJE, YMETH|

TCOMETPHUUICCKUC

HCKYCCTBC, apPXUTCKTYPC,

MCIIOJIb30BATh OTHOILIEHUS, HAaXxOJIUTh
reoMeTpHUUECKUe BETUUMHBI (JUIMHA, YToJl, IIoLab, 00beM) MpH
pEIIeHNH 3a/1a4 U3 JPYrHX Y4YeOHbIX MPEIMETOB U U3 PEalIbHOI

PKU3HU

TpeOOBaHMIT IPrOHOMHKH, TEXHHKH OE€30MaCHOCTH,
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TUTUEHBI,  PECYpCOCOCpPEKECHHS, TPABOBBIX U
DTUYECKMX  HOPM, HOPM  HH(OPMAaIMOHHOW
0€30I1aCHOCTH;

- BJIAJCThb HaBbIKaMH pPACIIO3HABAHUA MW 3alUTH]

OK 03 ITnanupoBats u
peann3oBBIBaTh COOCTBEHHOE
npodeccuOHAIBLHOE U
ITHYHOCTHOE pa3BUTHE,
MpeINPUHIMATEIBCKY IO

e TeIbHOCTD B
npodeccuoHaIbHOM cdepe,
MCIIO0JIb30BaTh 3HAHUS IO
(bMHAHCOBO TPAMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CUTYyaIusx

nH(popManuy, HHDOPMALMOHHONW  Oe30MacHOCTY|

ITMYHOCTH

B o0nactu 1yXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUS: |- YMETh OIIepPUPOBAThH MOHSATHUSMM: panroHasbHbIe,
-- C(OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS MPPALUOHAJIbHBIE, IIOKa3aTesbHbIE, CTEIIEHHBIE,
BTUYECKOI0 NIOBEICHNUS; llorapu(MUUYECKUe,  TPUTOHOMETPUYECKHE  YpPaBHEHUS W

- CIIOCOOHOCTh OLOCHUBATL CUTYAllUIO W IIPHUHUMATHHCPABCHCTBA, UX CUCTCMBI;
(OCO3HAHHBIC PCIICHUSA, OPUCHTUPYSACH HA MOPAJIbHO-
IHPAaBCTBCHHBIC HOPMbI U ICHHOCTH;

CCUCHUC
nupamMmujaa,

YMCTh OICpUPOBATH TMOHATHAMH: MHOTI'OI'PAaHHUK,

MHOTOIpaHHMKa, KyO, mapajienenunen, IMpu3Ma,
- OCO3HaHWE JIMYHOIO BKJaJa B TOCTPOCHUEGDUTYpA U MOBEPXHOCTH BpAIICHUs, IMIMHAP, KOHYC, map, chepa,

YCTOﬁqHBOFO 6yﬂymero; CCUCHUA (I)I/Il"ypbl BpalICHus, INUIOCKOCTh, KacCaromiasacsa C(I)epbl,

- OTBECTCTBCHHOC OTHOUICHHUEC K CBOMM POIUTCIIAM
(I/IJ'II/I) APYruM 4JjJC€HaM CCMbH, CO3JJaHUIO CCMbH HAKOHYCA,

WIMH]Ipa, KOHYCa, IO b TTOBEPXHOCTU IHPAMUJbI, TPH3MBL,|
wiomanas  cheppl, 00beM
HPaMU/IbI,

LWIAHJPA, KyOa,

OCHOBC OCO3HAaHHOI'O MMPUHATHA HGHHOCTCU PAMOYTOJIBHOT'O napajjejicmicaa, IIPU3MBEI,

CEMEHHON JXU3HM B COOTBETCTBHH C TPATUIUAMHUIIMIMHIPA, KOHYCa, apa; YMEHHUE U300pakaTh MHOTOTPAHHUKH ]
HaponoB Poccuu;
OBiiazeHue

MOBEPXHOCTU BpaALICHHA, HUX CCUCHUA OT PYKH, C IOMOIIBIO

YHHUBCPCAJIbHBIMU PEryJATUBHBIMAMCPTCKHBIX HHCTPYMCHTOB M 3JICKTPOHHBIX CPCACTB; YMCThH

MEHCTBUSAMM: pacno3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMETh PACIO3HABATH

@) CaMOOpIraHU3aLUs: [TPaBUJIbHBIE MHOTOTPAHHHUKH;

- CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIOF YMETh OIEPUPOBATh TMOHITHSAMHU: TMPSAMOYTOJIbHAS CHCTEMA)
e TeIbHOCTh, BBISIBJISITH TIPOOJIEMBI, CTAaBUTh HKOOPIWHAT, KOOPAMHATHI TOUYKH, BEKTOpP, KOOPJIWHATHI BEKTOpPA,
(hopMyIHpoBaThH 3a1a4u BCKaJIIPHOE TPOU3BENICHUE,

00pa3oBaTeNbHON  NIEATENTPHOCTH W JKM3HEHHBIX[BEKTOPOB,

CcOOCTBEHHBIE yIoJl MEXIy BeKTOpami,

IPOU3BCACHUC BCKTOpa Ha YHUCIIO,

CyMMa
HaxOJIUTh C
CUTYalUsX; [MOMOIIBI0 M3YyYEHHBIX (POPMYJ KOOpIMHATHI CEpeAHHbI OTPE3Ka,

- CaMOCTOATCJIBHO COCTAaBJIATH IINIAaH PCIICHUAPACCTOAHUEC MCXKAY ABYMS TOUYKaMU

MpoGJIeMbl C  yYETOM HMEIOIIHUXCS  PECYPCOB,|
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COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHUI;

- IaBaTh OLIEHKY HOBBIM CUTYallUsIM;
CrocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO)
MTUPOKOM DPYIAUIIMU B Pa3HBIX OOJACTAX 3HAHUH,
[MOCTOSIHHO MOBBILIATh CBOM 00pa3oBaTENbHBIN U
KyJIbTYPHBIN YPOBCHb;

0) CAMOKOHTPOJIb!

MCIOJb30BaTh TNpUEMBbl pedieKCHuH A OLEHKY]
CUTyalllu, BBIOOpA BEPHOTO PEILIEHMS,;

- yYMETb OLIEHMBAaTh PUCKM MU CBOEBPEMEHHO
[TPUHUMATD PELIECHUS 10 UX CHIKCHHUIO;

B) SMOLIMOHAJILHBIA HMHTEIJIEKT, MpPEenoararomui
C(OPMHPOBAHHOCTB:!

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIIEH CTPEMIICHHE
K JOCTMIKCHMIO LI€IM M YCIEXy, ONTHUMU3M,
MHULMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJS W3
CBOMX BO3MO>KHOCTE;

- OMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATH
OMOLIMOHAIIBHOE COCTOSIHME IPYIHX, YUYUTBIBATH €O
[PU OCYLIECTBJIEHUHM KOMMYHHUKALIUU, CIIOCOOHOCTH
K COUYBCTBHUIO U CONIEPEKUBAHMUIO;
- COLIMAJIbHBIX HaBbIKOB, BKJIFOYAIOLIHX]
CIIOCOOHOCTBH BBICTpAauBaTh OTHOLIEHUS C JIPYTUMY|
TI0AbMH, 3a00TUTHCA, TPOSBIATH HHTEpPEC U]
pa3pemaTh KOHQIUKTHI

OK 04 D¢pdexTuBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJIJICKTHUBE U
KOMaH]1e

COTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATCIBHOCTH U
CaMOOIIPEACIICHUIO,
-OBJIaICHHUC HaBbIKaMH yqe6HO-HCCH€HOB3TGHBCKOﬁ,

- YMETb ONIEPUPOBATH MOHATUAMM: CIIyYalHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4yailHOro COOBITHS; YMETb BBIUUCIIATH)
BEPOSITHOCTh C  UCIOJb30BaHHWEM TpaUyecKuX  MeETOJIOB;

MPUMEHSITh (OPMYIIbI CIOKEHHUS M YMHOXXEHHS BEPOSITHOCTEH,
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IMPOEKTHON U COIMAJIbHOMN JIEATEIIbHOCTH;
OBnazieHue yHUBEPCATHHBIMH KOMMYHHKATUBHBIMH
TeHCTBUAMMU:

0) COBMECTHAsI IeITEIbHOCTb:

IIOHUMATh nu HCIIOJIB30BAThH
KOMaH/IHOW ¥ MHINBUIYaJIbHOW PabOTHI;
- HpI/IHI/IMaTB meian COBMeCTHOﬁ JCATCIIBHOCTH,
OpTraHWU30BBIBATh U KOOPJAMHUPOBATH JICHCTBHUS 110 €€
IMOCTH)KEHHIO: JIeHWCTBHIA,)
pactpeensiTh poJid C yYeTOM MHEHHH y4aCTHUKOB
00CyX)IaTh pe3yJbTaThl COBMECTHOW pabOTHI;

- KOOPAUHUPOBATHL U BBIINIOJIHATDH pa60Ty B YCJIOBUSIX]

COCTaBJIATH IJIaH

[MOBEJCHUE B PAa3JIMUYHBIX CHUTYalUsiX, IMPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.
OBjnaneHue  YHUBEPCAIBHBIMU  PETYJIATUBHBIMY]
NIEHCTBUSAMM:

) IPUHATHE ce0sl U JPYTHX JIIOJIEH:

- IPUHUMATh MOTHUBBI U apIyMEHTBI IPYIUX JIIOJEH

[PU aHAJIN3E PE3YJIHTATOB JIEATEITLHOCTH;
OIIOKU;

Pyroro 4yeaoBeKa

MPEUMYIIECTBAOOIIECTBCHHBIX SIBJICHUSX;

P€aJIbHOI0, BUPTYAJIBbHOI'O M KOM6I/IHI/IpOBaHHOI‘OIKBaI[paTI/ILIHaH (1)YHKI_II/I${, CTCIICHHAsA (by'HKHI/IH C  IOCJIbIM|
BSaHMO,I[ef/'ICTBH}I; MOKa3aTcIcM, TPUTOHOMCTPUUCCKHUC (I)YHKI_II/II/I, O6p ATHBIC
- OCYHICCTBJIATDH IIO3UTHUBHOC CTPATCTUYCCKOCGTPUTOHOMCTPHUICCKUC (bYHKHHH, IIOKa3aTcJIbHasa b4l

- [IPU3HABATb CBOC IIPAaBO U MPAaBO APYIrUX J'IIOI[CI;'I HAMICpUOAUIHOCTD

- Pa3BUBAaTh CIIOCOOHOCTH ITOHUMATh MHDP C MO3UIIUUHANMCHBIIICC

KOMOWHATOpHbIE (akTbl W (GOpMyNBI TpH pelIeHHH 3a]ad;
OLICHUBATh BEPOSTHOCTU pEATbHBIX COOBITHI; 3HAKOMCTBO CO

CHy‘l&fIHBIMPI BCJIMYNHaAMMU, YMCHUE MMPpUBOAUTE HPUMEPHI

IMPOABJICHUA  3aKOHaA OONBIINX 4YHCEI B IIPUPOJAHBIX U

- YMCTb CBO6OI[HO OIICpHUpOBaATh NOHATUAMMU: CTCIICHL C LECJIbIM

MOKa3aTcjieM, KOPCHb HATyp aIlbHOU CTCIICHHU, CTCIICHb (

JIEUCTBUTEIIHHBIM|
4yucia, CHUHYC,

PalMOHATILHBIM ~ TIOKa3aTesIeM,
(BEIIECTBEHHBIM)  TTOKa3aTelieM,

CTENEHb C
norapupm
[KOCHHYC U TAHTCHC TIPOU3BOJIHHOTO YUCIIA;

- yMETbh CBOOOJIHO ONEPUPOBATH MOHATUSAMH: rpaduk (QyHKIHH,

oOpaTHast GyHKLUS, KOMIIO3UIMS (YHKUUH, TUHeHHas (yHKIMA,

imorapugmuyeckas QyHKUUH; YMETh CTPOUTH rpaduku (hyHKIIHIA,
BBITOJIHATH NPeoOpazoBaHust rpauKoB PyHKIUI;

yMETh HCHOJb30BaTh Tpaduku (GYHKIMHA Ui W3yYeHUs]|
[POLIECCOB W 3aBUCUMOCTEH IIpU PELICHUM 3aJad U3 APYIuX
y4eOHBIX MpPEIMETOB U U3

peanbHOM KU3HM;, BBIPAXKaTh

(hopMyJlaMy 3aBHCUMOCTH MEXIY BEIHUNHAMU;

CBOOOZHO OINEpPUPOBATh TMOHATUSAMU: YETHOCTb (DPYHKIIMH,

byHKIIH, byHKIUH,
MOHOTOHHOCTh (DYHKLIMH, 3KCTpeMyM (YHKLUHU, HauOojblliee U

OTPAaHUYEHHOCTh
3HaueHUsT (YHKIUH Ha TPOMEXKYTKE, YMETH
MPOBOJIUTD UCCEA0BaHNE QYHKIINM;

- YMETh WCIOJb30BaTh CBOMCTBA M Tpadukud QYHKIUNA s
pellleHus] ypaBHEHM, HEpPaBEHCTB W 3a/Jad C [apaMeTpami;
M300pakaTh HA KOOPJAMHATHOW TUIOCKOCTH MHOKECTBA PEIICHUN
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YpPaBHEHU M, HEPABEHCTB U UX CUCTEM

OK 05 OcyiiecTBisTh YCTHYIO
1 THCbMEHHYIO
KOMMYHI/IKaHI/IIO Ha
rOCYJIaPCTBEHHOM SI3BIKE
Poccuiickoit denepanyu ¢
[y4eTOM 0CcoOeHHOCTe!
COIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B 00acTH 3CTETHYECKOrO BOCIIUTAHUS

- YMETb OIIEpUpPOBATh MNOHATHUAMU: CpEAHEE apUPMETHUECKOE,

- DCTETUYECKOE OTHOIIEHHWE K MHpYy, BKIOYasMe[uaHa, HauOoyplliee W HaMMEHbIIEe 3HAYCHHUS, pa3Max,
DCTETUKY  ObITa, HAYYHOTO H  TEXHUYECKOTOJIHCIIEPCHsI, CTAHIaPTHOE OTKIOHEHUE YHCIIOBOTO HA0Opa; YMEHNUE
TBOpYECTBAa, CIOpPTa, TpyAa U OOIIECTBEHHBIXM3BIEKATh, MHTEPIPETUPOBATh NHPOPMAIUIO, IPEACTABICHHYIO B
OTHOIIIECHUI; Tabiuuax, Ha auarpammax, rpadukax, OTpa)kalollyl0 CBOICTBA)

- CIIOCOOHOCTH BOCIIPUHUMAThL pPa3JIMYHbIC BHI[I;/KC&HBHBIX mpoueccoB nu HBHCHHﬁ; MMpEeACTaBJIATD I/IH(I)OpMaI_II/IIO C

MCKYCCTBa,
NMPYrux  HapoJOB,  OIIYyIIATh
BO3JICHCTBUE UCKYCCTBA;

- yOeXIEHHOCTh B 3HAYMMOCTH [UIsl JIMYHOCTH U
oOIIecTBa OTEYECTBEHHOTO M MHUPOBOTO HCKYCCTBA,|

Tpaguoyun MW TBOPYCCTBO CBOCTO
OMOIIMOHAJIBHOG

BTHUYECKUX KYJIBTYPHBIX TPAJULUUNA U HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPAKCHHUIO B Pa3HbIX BHUJAX
MCKYCCTBAa, CTPEMJIEHUE  IPOSBIISITH
TBOPYECKOM JINYHOCTH;

OBnajieHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU
ITeNCTBUSIMMU:

a) oOIIeHHeE:

- OCYIIECTBJIATh KOMMYHHKAIIMM BO BceX cdepax
PKU3HM;

- pacro3HaBaTh HEBepOaJbHBIE CPE/ICTBAa OOIICHUS,
[MOHUMaTh  3HAYECHUE COLMAJIbHBIX  3HAKOB,
[pacrio3HaBaTh MPEANOCHUIKH

CI/ITyaIII/II\/’I U CMATYaTh KOH(l)HI/IKTBI;

KOH(DJIUKTHBIX]

Pa3BEPHYTO H JOIMYHO H3JIaraTb CBOIO TOYKY|
BPEHHA C UCIIOJIB30BAHUEM A3BIKOBBIX CPCICTB

OMOILBIO TAaOJIMI U JuarpamMM; HccieloBaTh CTaTUCTUYECKHE
ITaHHbIE, B TOM YHCJIE C IPUMEHEHHEM Ipa)uyecKuX METOOB U
DIIEKTPOHHBIX CPEACTB;

- YMETb ONEpUPOBATh MOHATUAMM: TOYKA, MpsMas, IUIOCKOCTb,
[TPOCTPAHCTBO, JIBYI'PAHHBIA YTOJI, CKPEIIMBAIOIIMECS MPSMBIE,
MapajuIeIbHOCTh U NEPIEHIUKYJISIPHOCTD MPSIMBIX U IJIOCKOCTEH,
YTOJI MEXKAY MPSMBIMU, YTOJI MEKIY NPSAMOU U INIOCKOCTHIO, YIOJ]
MEX1y IUIOCKOCTSIMH, DPACCTOSIHUE OT TOYKM JO IIJIOCKOCTH,

KauCCTBAPACCTOAHUC MCIKAY MPAMBIMHA, paCCTOAHUC MCKIY IINIOCKOCTAMMU,

- YMETb MCIOJB30BaTh MPU PEIICHUH 33/1a4 M3Y4YCHHBIC (DAKTHI U
TEOpeMbl IUIAHUMETPUHU; YMEHHUE OILEHHBATh pa3Mepbl 00BEKTOB
OKPY’KaroIEero Mupa

OK 06 IIposBisaTh

OCO3HaHHE  OOy4YaloIIUMHUCS  POCCHIICKOM

- YMCTb OIICPHUPOBATH INOHATUAMU . IIPAMOYI'OJIbHASA CUCTCMaA
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rpa)TaHCKO-TTATPUOTHUECKYIO
MO3UITUIO, ICMOHCTPUPOBATH
0CO3HAHHOE MOBEACHNE Ha
OCHOBE TPaTUIIMOHHBIX
00I1IeYETOBEYECKUX
[IEHHOCTEM, B TOM YHCJIE C
[y4eTOM rapMOHU3ALUU
MEKHAIMOHAIBHBIX U
MEXPETUTHO3HBIX OTHOIIICHHUH,
MPUMEHSTh CTAHIAPTHI
QHTHKOPPYIIIHOHHOTO
[MOBEIECHUS

Fpa)I(I[aHCKOﬁ UACHTUYHOCTH,

ECJICHAIpaBJICHHOC Pa3sBUTHC

MO3HUIINH JIJMYHOCTHU Ha OCHOBC AYXOBHO-

d)e)lepaulxm, HUCTOPUUCCKHUX u HalMOHAaJIbHO

KyJIbTYPHBIX Tpaauuui, (HopMHpOBaHHE CHUCTEMBb]

BHAYMMBIX  I[EHHOCTHO-CMBICIIOBBIX  yCTaHOBOK,
QHTHUKOPPYILIUOHHOTO MHUPOBO33pPEHUS
MPaBOCO3HAHUS, HKOJIOTMYECKOMN KYJbTYPBI,

CIIOCOOHOCTH CTaBUTH LIETTH U CTPOUTDH KU3HEHHBIE
IJIAHBL;

B yactu rpa)kJaHCKOrO BOCIIUTAHUSL:

- OCO3HAHHE CBOMX KOHCTHTYLIHOHHBIX IIpaB H
00s13aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOIIOPSIIKA;

MPUHATHC TPAAULIUOHHBIX

HallMOHAJIbHBbIX,|
OGLHC‘-IG.HOBGLIGCKI/IX TYMaHUCTUYCCKUX
MICMOKPATUICCKUX HeHHOCTeﬁ;

TOTOBHOCTbH IMPOTHUBOCTOATH naACOJI0T Y]
KceHopobuu,|

MACKPUMHUHALIUKA 110 COUHAJIBHBIM, PCIMTUO3HBIM,|

PKCTpEeMH3Ma, HAI[MOHATIN3Ma,
[PaCOBbIM, HAIMOHAJIbHBIM IIPU3HAKAM;
- TOTOBHOCTb BCCTH COBMECTHYIO JCATCIBHOCTL B
MHTEepecax IpaXkIaHCKOro OOIIECTBa, y4aCTBOBATH B
CaMOYTIPaBIICHUN 0011e00pa3oBaTebHON
OpraHru3ali U JCTCKO-IOHOMCCKUX OpTaHHU3alUigX;

B
- YMCHI/IG BSaI/IMOJIeﬁCTBOBaTB C COIIMAJIBHBIMHY
I/IHCTI/ITYTaMI/I B COOTBCTCTBHUU C HUX (1)YHKIII/I$IMI/I Hl
Ha3HAUYCHHEM;

BHYTPEHHEHCKAIISIPHOE IIPOU3BEIAECHUE, YTOJI MEXIY BEKTOPAMH, CYMMa

HPaBCTBEHHBIX IIEHHOCTEH HaponoB PoccHiicCKOMMOMOIIBIO H3yYeHHBIX (POPMYJIT KOOPIUHATHI CEPEIUHBI OTPE3Ka,

nkoMOuHaTopHble (akThl U (OpMYJBl TpPU pPEUICHUH 3ajady;

IKOOpAUHAT, KOOPAUHATBI TOYKH, BEKTOP, KOOPAHUHATEI BEKTOPA,
IBEKTOPOB, MPOU3BEACHNUEC BEKTOPA HA YHUCJIO; HAXOAUTH C

[PACCTOSIHUE MEXIY ABYMS TOUKAMM;

-yYMETb BBIOUPATh MOAXOIAIIMN N3yUEHHBIH METO JUIsl peLLICHUS]
BaJla4yM, paclo3HaBaTh MaTeMaTHuecKue (haKkThl U
MaTeMaTH4eCKHe MOJEIH B IPUPOTHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE IIPUBOIUTH IPUMEPHI
MAaTEMaTUYECKUX OTKPBITUH POCCUHMCKON U MUPOBOM
MaTEMaTHYECKON HAYKH.

- YMETb OIIEPUPOBATH MOHATUAMMU: CIIyYalHBIM OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOrO COOBITHS; YMETb BBIUUCIIATH
BEPOSATHOCTH C  MCIIONB30BaHMEM  rpaduyeckux
MPUMEHATh (POPMYJIBI CIOKEHHSI MU YMHOXEHHS BEpOSTHOCTEM,

METO/IOB;

OLICHUBATh BEPOSTHOCTU PEATbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4aiiHBIMU
[POSIBIICHUS

BEJIMYNHAMU,
3aKOHA  OOJIBIINX

yYyMEHUE IPUBOIUTH

HOPUPOIHBIX

IIPUMEPBD]

quceil B b4l

0OLLIECTBEHHBIX SIBJICHUAX

- TOTOBHOCTh K T'YMAHMTAPHOM M BOJOHTEPCKOW
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e TeTbHOCTH;
MaTpUOTHYECKOTO BOCTIMTAHHUS:
- COPMHUPOBAHHOCTH POCCHUUCKON TpaXkIaHCKOMH]
MIECHTUYHOCTH, MMATPUOTU3MA, YBAKEHHSI K CBOEMY|
HapO/y, YyBCTBAa OTBETCTBEHHOCTH Iepen PoanHOM,
FOpJIOCTH 3a CBOM Kpaii, cBOIO Po/iHYy, CBOH SI3BIK U
KYJIBTYpY, MIPOIILIIOE u HacTosued
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu;
- LIEHHOCTHOE OTHOLIEHHE K TOCYyAapCTBEHHBIM
CUMBOJIaM,  HCTOPHUYECKOMY M  HPUPOJHOMY
HacjIeAu0, NaMATHUKaM, TpPaJulUusM HApOJIOB
Poccuu, noctuxkenusam Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYAE;

- uaeiiHas yOeKIEeHHOCTh, TOTOBHOCTD K CITYKCHHIO|
1 3amure OTeyecTBa, OTBETCTBEHHOCTh 3a €ro
Cyap0y;

OCBOGHHBIE  OOYYAIOIIUMHUCA  MEXKIPEIMETHBIS
MOHITHSI W YyHHBEpPCAJIbHBIC YyYEeOHBIC JIEHCTBUS]

(peryJiSTUBHBIC, [103HABaTENIbHBIE,
KOMM}’HI/IKaTI/IBHI)Ie) )
- CIIOCOOHOCTD ux HUCIOJb30BAHUSA Bl

[TO3HABATEJIBHOW M COLMAJIbHOM  IPaKTHKE,
FOTOBHOCTb K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U
OCYILIECTBIICHUIO y4eOHOI JIeSATEIIbHOCTH,
OpraHu3aluy  y4eOHOr0  COTPYJHHMYECTBA  C
MegarorndyecKuMu paboOTHUKAMU U CBEPCTHUKAMHU, K
Y4aCTHIO B IIOCTPOEHUM  HHJMBHAYaJIbHOU

00pa3oBaTENLHON TPACKTOPHH;
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- OBJIa/ICHUE HaBbIKaMH y4eOHO-
MCCIIEI0BATENBCKOM, MPOEKTHON U COIMAIbHOM
IeaTeIbHOCTH

OK 07 ConeiicTBOBaThL
COXPAHEHUIO OKPYKAIOIIEH
Cpelbl, pecypcocOepeKeHHIO,
MPUMEHSITh 3HAHUS 00
M3MSHEHHH KINMAaTa,
[IPUHIIUIIBI OEPEKITUBOTO
MPOU3BOACTBA, 2P (HEKTUBHO
NECTBOBATH B UPE3BbIYANHbBIX
CUTYaIUsIX

- HE TMPUHUMATh JEUCTBUS, NPHUHOCSIINE BpPEl
OKpYyKarolieu cpene;

yMETb  MPOTHO3UPOBATH
DKOJIOTMYECKHE TOCIEACTBHS

HEOIaronpusITHHIG
MpeANpPUHIMAEMbIX
MEeCTBUM, IPEOTBpALIATh UX;

IHAITPABJICHHOCTHU;,

pa3pa6aTBIBaTB IJIaH PpCHICHUA HpOGJ’IeMLI C

HEMaTepUaJIbHBIX PECYPCOB;
OCYILECTBIIATh  LICJICHATIPABJICHHBIM
repeHoca CpeicTB
MpoeCCUOHATBHYIO CPELY;

ITOUCK]|

U cnocoboOB JEHCTBUS B

MPAKTUYECKYIO O0JIACTH KU3HEIEATEIILHOCTH;
- IpeajaraTb HOBbBIE IMPOEKTHI, OLEHUBATh UICH (|

BHAYNMOCTH;
- JaBaTb OIICHKY HOBBIM CHUTYallUsiM, BHOCHUTH
KOPPEKTHUBBI B JIEATEIIBHOCTD, OIICHUBATH

COOTBCTCTBUEC PE3YJIbTATOB LCIISIM

- PpAaCIIUPUTL OIBIT ACATCIBHOCTH SKOJIOTMYECKOMHANOONBIINEG ¥ HAUMCHBIINEC 3HAYCHUS (I)YHKHHﬁ;

YU€TOM aHAJIM3a HMCIOIHNUXCA MATCpUAJIbHBIX UPCIICHUN

- YMETh NEPEHOCHTh 3HAHUS B TMO3HABATENIBHYIO HIUIONMIAJACH IOBEPXHOCTEH M O00BEMOB MONOOHBIX (uryp mpy

MO3UIIMHU HOBU3HBI, OPUTMHAJIIBHOCTH, HpaKTI/ILIeCKOfI]HJIOH_[aI[B, OGT:QM, miomanb HOBerHOCTI/I), HCITOJIb3YA N3YYCHHBIC

YMETh ONEPUPOBATH TMOHATHIMMU:
(GyHKIUS, TPOM3BOJHAs,  TMEpBOOOpa3Has,  OMNpPE/CIICHHBIH
MHTErpaJl; yMETh HAxXOJWTh IPOU3BOJHBIE  3JIEMEHTAPHBIX
(yHKIIUH, MCTOIB3ys CHOpaBOYHBIE MaTepHalbl, HCCIEAOBATH B
MPOCTEHIINX CiIydasX (YHKIMM Ha MOHOTOHHOCTb, HAXOIHTh

GbyHKIUS, HEnpepbIBHAS

CTPOUTH
rpaduky ~ MHOTOWIEHOB  C  HCIOJB30BAaHUEM  ammapara)
MaTeMaTUYeCKOr0 aHajdu3a; NPUMEHSATh MPOU3BOJHYIO TpH

3aJad  Ha  JIBIDKGHHE;  pelaTh  MPaKTHUKO-

OPUCHTHPOBAHHBIC 3aJla4ynd Ha HAHOOJNIBIIINE WM HANMEHBIIINE
BHAYCHUSA, HAa HAXOXKACHUC ITYTHU, CKOPOCTU U YCKOPCHHUA;

- YMCTbH OIICPUPOBATH MOHATHUAMU: JABUKCHUC B IHPOCTPAHCTBC,
HOI[OGHLIG (I)I/IprLI B MPOCTPAHCTBE; HCIIOJIB30BATh OTHOIICHHUC

pELICHUH 3a/a4;
- YMETh BBIYHCIIATh T'€OMETPUYECKHE BEJIWYUHBI (JIJIWHA, YTO,

(bOpPMYJIBI 1 METOIBI

[NK 2.1 Oprann3oBsiBaTh H
OCYLLECTBIIATh
[TPEABAPUTEIIBHYIO U
[TPEATIOJIETHYIO IIOATOTOBKY
0ECTTUIOTHBIX BO3YLIHBIX

- TOUHO U I'PaMOTHO BBIINIOJIHATE MPEABAPUTCIIBHYIO

154 MMpCAITIOJICTHYIO OECITMIIOTHBIX|

IBO3AYIIHBIX CYJOB BEPTOJIETHOI'O THUIIA.

IMOATrOTOBKY

- YMCTbB BBIITOJHATh PaCYCThl MATCMATHYCCKUMH METOAaMU

26



CYJIOB BEpTOJIETHOI'O
TUTIA.

B pe3ynbrate ocBO€HUS MPOrpaMMBbl yUeOHOT0 MpeMeTa pean3yercs IporpaMMa BOCIIUTAHUS, HAaIIpaBJIeHHAs Ha (JOPMHUPOBAHUE CIIETYIOIIUX
JMYHOCTHBIX pe3yibTaToB (JIP):
JIP 2 IlposiBisirolmiMii aKTHBHYIO TIPa)XJAaHCKYIO IIO3ULUIO, JAEMOHCTPUPYIOIIMN NPHUBEPKEHHOCTh NPHUHLUIAM YECTHOCTH, NOPSAAOYHOCTH,
OTKPBITOCTH, SKOHOMUYECKH AKTUBHBIM M YYacTBYIOUIUH B CTYJECHYECKOM U TEPPUTOPUAIBLHOM CaMOYIIPABICHHHM, B TOM YHCIE HA YCIOBUAX
J0OPOBOJIBLUECTBA, MPOAYKTUBHO B3aUMOJCHCTBYIOIINN M yYacTBYIOLIMM B AEATENIBHOCTH OOILECTBEHHBIX OpPraHU3aliii (MposBIsSET MOTOBHOCTH K
pabote Ha Giaro OTeuecTBa, XKeJlaHWe y4acTBOBAaTh B OOLIECTBEHHON U OOIIECTBEHHO-TIOJIMTUYECKOH KU3HU CTPAHBI);
JIP 4 TlposBisiomuii U JEMOHCTPUPYIOIIMN yBakK€HHE K JIOASAM TpyZa, OCO3HAIOUIMH IIEHHOCTh COOCTBEHHOro Tpyna. Crpemsmuidcs K
(OpMHPOBAHHUIO B CETEBOM CpeJie TMIHOCTHO U MPO(PECCHOHATBHOTO KOHCTPYKTHBHOTO «ITU(PPOBOTO clieaa» (OCO3HAET YTO TaKoe «IU(PPOBOM Ciey);
JIP 23 Ilomyuenue oOy4aromMMHUCS BO3MOXHOCTH CAMOPACKPBITHS M CaMoOpealn3alus JUYHOCTH (TPOSIBIIIET MHTEpPEC K caMooOpa3oBaTeNbHOM
JeSITENIbHOCTH);
JIP 30 OcymecTBisiiomuii MOMCK M HCIOJIb30BaHHE HHGOpMaIMK, HEoOXomuMon i S(PGEKTUBHOTO BBIMOJHEHHS pa3IMYHBIX 3a/ad,
po(hecCHOHAIBHOTO U JINYHOCTHOTO pa3BUTHA (BbIpaskaeT rOTOBHOCTh paccMaTpUBaTh NPOTUBOPEUYUBYIO UM HEMOJIHYIO HH(POPMAIIHIO, HE OTKIOHSS
€€ aBTOMaTUYECKHU U He JIeJIast IOCIEIIHBIX U IIPEXKIEBPEMEHHBIX BBIBOJIOB.
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2 CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCHUILJIUHBI

2.1 06vem yuebHO20 npedMema u eudsl y4eOHOU pabomol

Buj yueOHoi padoThI O0bém B yacax

O0BéM 00pasoBaTeIbHON POrpaMMbl Y4e0HOI0 peaMeTa 340

B TOM YHCJIE:

OcHoBHOE conepxxaHue 306

B TOM YHCJIE:

JIEKIUU, YPOKHU 192

MPAKTUYECKUE 3aHITHUS 114

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEPKAHUE

B T.4.:

TEOpeTHYeCcKoe O0yueHue -

MPAKTUYECKHUE 3aHATUS 34
Ilpomesrcymounas ammecmayus - 6 uoe IK3aMeHa 1 cemecmp
Hmozoeasn ammecmayusn- 6 eude IK3amena 2 cemecmp
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2.2. TemaTHyecKkuii IJIaH U CoAcpKaAaHUEC JUCHUIIJIMHBI_

®opmupyem
Coaepxxanue yueOHOro MmarepuaJia (0OCHOBHOe U NpodeccHoHAIBbHO-
HaumeHoBaHue pa3jie/ioB . O0nLeM ble
" Tem OPHEHTHPOBAHHOE), J1A00PATOPHbIE M MPAKTHYECKHE 3aAHATHS, NPHKJIAJHOM 4AcOB KOMITETeHIH
MOAYJIb (IPY HAJTUYMH) "
1 2 3 4
OcHoBHoOe coaep:kanue
Paszgen 1. IloBTOpenue 14 OK-01,
Kypca MAaTeMATUKH OK-02,
OCHOBHOM IIKOJIBI OK-03,
Tema 1.1 Copnepxanue yueOHOro MaTepuana OK-04,
Iens u 3agaun MaTeMaTuKy | ba3oBbie 3HAHUS M YMEHUS [0 MAaTeMAaTUKe B MPOPECCHOHATBHON U B MOBCEAHEBHON 2 OK-05,
npu OCBOEHHUH | (KOMOMHUPOBAHHOE 3aHATHE) OK-06,
CHEIUATBbHOCTH OK-07
Tema 1.2 Coneprxanue yueOHOro MaTeprasa
Yucna wm Beuucienus. | [leiicTBusl HaJ MOJOXKHUTEIBHBIMA M OTPUIATEIBHBIMA YHCIAMH, OOBIKHOBEHHBIMH U 2
Bripaxxenus U | JeCSITHYHBIMH Jpo0simu. JIeWcTBHST €O  CTEMEHSMH, (OPMYJBI COKPAIIEHHOTO
npeoOpa3oBaHus YMHOKEHUS. (KOMOMHUPOBAHHOE 3aHATHE)
Tema 1.3 Coneprxanne yu4eOHOTO MaTepuana
IIponientHeie Berunciaenus | [IpakTtnyeckoe 3ansitue Ne 1 2
[IpocTeie mpOLEHTHI, pa3Hble CIOCOObI UX BbIUMCIeHUS. CIOKHBIE TPOLIEHTHI
Tema 1.4 Conepxanue yueOHOro MaTepuaa 2
VYpaBuenus u HepaseHcTBa | [IpakTnyeckoe 3ansitue Ne 2 Jlunelinsle, KBagpaTHbIE, IPOOHO-THHEHHbIE YPABHEHUS
U HEPaBEHCTBA
Tema 1.5 Conepxanne yaeOHOT0 MaTepuana 2
Cucrempl  ypaBHeHuH " | CocoOBI peIIEHUS CHUCTEM JIMHEWHBIX ypaBHeHHH. Meron ['aycca. Cuctemsl
HEPaBEHCTB HEJIMHEWHBIX ypaBHEeHUH. CUCTEMBbl HEPABEHCTB (KOMOMHUPOBAHHOE 3aHSATHUE)
Tema 1.6 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE CO/Iep:KaHUe (COAepKaHHe NPHKJIAJTHOIO 2

FCOMeTpI/IH Ha IJIOCKOCTHU

MOIYJIs1)

IpakTuyeckoe 3ansaTue Ne 3 Busl riockux GUTyp U UX IJIOMAIb.
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HpaKTI/IKO-OpI/IeHTI/IpOBaHHLIe 3a1a4i B KypC€ rcOMCTpHU HaA IJIIOCKOCTHU

Tema 1.7 Conepxanne yaeOHOT0 MaTepuana 2
Bxo1HOW KOHTpPOJIb Koutpoabnasi pa6ora Ne 1 «Bpumcinenus u mnpeoOpa3oBaHus. YpaBHEHHUS U

HepaBeHCTBA. ['eomMeTpus Ha MIIOCKOCTH»
Paznea 2. 14 OK-01,
Crenenn " KOPHH. OK-02,
CrenenHast pyHKIHA OK-03,
Tema 2.1 Coneprxanue yueOHOro MaTepuaa OK-04,
Crenennast ¢ynkuus, ee | [loHATHE KOpHS N-Oi CTENEHW W3 JEUCTBUTENbHOrO uncia. CBOMCTBa KOpHSA N-Oi 2 OK-05,
CBOHCTBA crenenn. Oyukuun Y — VX ux cpotictsa n rpaduky. (KOMOMHHPOBAHHOE 3aHATUE ) (())IEO(;’
Tema 2.2 Coneprxanne y4eOHOT0 MaTepuana
[IpeobpazoBanue IMpakTuueckoe 3anaTue Ne 4 [IpeoOpa3oBanue UpparvoOHATBHBIX BEIPAKCHHM 2
BBIPDQXKECHUI C KOPHSIMH n-
oMl cTeneHun
Tema 2.3 Coneprxanue yuyeOHOT0o MaTepuaa
CaoiicTBa CTEIIEHU ¢ | IlonsTHe cTeneHu ¢ JI0ObIM palloOHATBHBIM Moka3aTeneM. CreneHHble (YHKIUHU, X 2
paroHaIbHBIM U | cBoiicTBa U rpaduky (KOMOMHHUPOBAHHOE 3aHATHE)
JEHUCTBUTEIILHBIM
NoKa3aTesiMU
Tema 2.4 Conepxkanne yaeOHOT0 MaTepuana
Pemenne wppanmoHanbHbeiX | [IpocTeiimme wuppanuoHaNbHbIE YpPaBHEHUS W HEPAaBEHCTBA. (KOMOMHUPOBAaHHOE 2
YpaBHEHHUI U HEPABEHCTB 3aHATHE)

IIpakTH4yeckoe 3ansaTue Ne S Metonsl pemieHus MppalOHAIbHBIX YPaBHEHUH. 2

IIpakTnyeckoe 3ansaTHe Ne 6 PenieHue uppalioHaJIbHBIX YPAaBHEHUN U HEPABEHCTB. 2
Tewma 2.5 Coneprxanne yu4eOHOTO MaTepuana
Crenenn u kopHU. | KonTpoabHasa padora Ne 2 «Onpeznenenue creneHHol ¢yHkiuu. Mcnons3oBaHue ee 2
CrenenHas QpyHKIUSA CBOWCTB MpU peIIEHUH YPaBHEHUH U HEPABEHCTBY
Pa3nen 3. 16 OK-01,
IHoka3aTeabHas GpyHKIUA OK-02,
Tema 3.1 Coneprxanne yueOHOTO MaTepHaia OK-03,
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[TokazarenpHast  ¢yHknms, | CTeneHb ¢ TPOM3BOJBHBIM  JEHCTBUTENBHBIM  TOKazareneMm.  OmpeneneHue 2 OK-04,
€€ CBOICTBa NoKa3aTeabHON (PyHKIUH, ee CBOMCTBA U rpaduk (KOMOMHUPOBAHHOE 3aHSATHUE) OK-05,
3HAKOMCTBO C PUMEHEHNEM TMOKa3aTeabHOU QYHKINN (KOMOMHUPOBAHHOE 3aHSTHE) 2 OK-06,
Tema 3.2 Coneprkanre yueOHOro MaTepuasa OK-07
Pemenne  nokasaTenbHbBIX IIpakTnyeckoe 3anaTHe Ne 7 PemeHue mnokaszaTeslbHBIX YpaBHEHHH METOA0M 2
YpPaBHEHUI U HEPABEHCTB YpaBHUBAHMS MTOKA3aTeeid, METOJIOM BBEJICHHSI HOBOM MTEPEMEHHOIA.
[oxa3zaTenbHbIe HEpaBeHCTBA.( KOMOMHUPOBAHHOE 3aHATHUE) 2
IIpakTnyeckoe 3aHaTHe Ne 8 DyHKIMOHAIBHO-TpapUUECKUH METOJ peIIeHUs 2
[IOKa3aTeNIbHBIX YPABHEHUI U HEPABEHCTB.
Tewma 3.3 Conepxanne yaeOHOro MaTepuana
CucreMbl  TOKa3aTeNbHBIX | PemeHue cucteM nmokas3areibHbIX YpaBHCHUH (KOMOMHUPOBAHHOE 3aHSTHE) 2
YPaBHEHUM IMpakTnueckoe 3ansiTue Ne 9 CucteMbl OKa3aTeNIbHBIX YPAaBHEHUH U HEPABEHCTB 2
Tema 3.4 Coneprxanue yueOHOro MaTepuaa
Pewenne 3amad. | KonrponbHasa pabdora Ne 3 Pemenue mnokasaTelbHbIX YpaBHEHHUH METOJIOM 2
[TokazarenpHast PYHKIIHS YpPaBHUBaHHS NOKA3aTejled M METOJOM BBEICHHMS HOBOM IEpEeMEHHOM. Perienue
MOKa3aTeIbHbIX HEPABEHCTB
Pasnen 4. Jlorapudgmnbl. 22 OK-01,
Jlorapupmuyeckasn OK-02,
pynkuus OK-03,
Tema 4.1 Copnep:xanue yueOGHOro MaTepuana OK-04,
Jlorapudm yucina. | Jlorapupm  uwcna.  JeCATHMYHBIH W HATypalbHBIM  JOTapu(MbI, YHUCIO € 2 OK-05,
JlecATHYHBII ¥ | (KOMOMHHPOBAHHOE 3aHATHE) OK-06,
HATypaJlbHBIN JOrapudMsl, OK-07
YHUCIIO € IIK 2.1
Tema 4.2 Coneprxanue yueOHOro MaTepuaa
CaoiicTBa norapudmos. | lpakTuyeckoe 3ansitue Ne 10 CoiicTBa norapupmos. 2
Oneparnus IIpakTnyeckoe 3ansaTue Ne 11 IIpeoGpazoBanue 10rapuMUIECKIX BBIPAKEHHH 2
norapu)MUpOBaHuUsL Onepanus gorapupmMupoBanusi. (KOMOMHUPOBAHHOE 3aHSTHE) 2
Tema 4.3 Coneprxanne y4eOHOT0 MaTepuasa
Jlorapudmmueckas Jlorapudmmueckas QyHKIUS, €€ CBOWCTBA U TpaduK (KOMOMHUPOBAHHOE 3aHSTHE) 2

¢byHKIUS, ee CBOMCTBA
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Tema 4.4 Conepxanne yaeOHOTo MaTepuana
Pemenne IlonsiTue J0TapuPMHUECKOTO YpPaBHEHUS. Onepanus IOTEHIIUPOBAHMUS. 2
Jorapu(pMUUECKUX (xOMOMHUPOBAHHOE 3aHITHE)
YPaBHEHUH U HEPABEHCTB IIpakTHyeckoe 3ansitne Ne 12 Tpu OCHOBHBIX METOJA PELIECHUS JorapupMuuecKux 2

ypaBHEHM: (PyHKIMOHAIBHO-TpaU4IeCKUi, METO/ MOTEHLIUPOBAHMs, METOJ] BBEACHUS

HOBOH NIEPEMEHHOU

Jlorapugmuueckue HepaBeHCTBa (KOMOMHUPOBAHHOE 3aHATHUE) 2
Tema 4.5 Coneprxanue yueOHOro MaTepuaa
Cucremsl ANTOPUTM pELICHHUsI CUCTEMbI JIOTapu(MHUUECKUX ypaBHEHHH. (KOMOMHHpPOBAHHOE 2
JorapupMHUECKUX 3aHATHE)
YpaBHEHUU
Tema 4.6 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/iep:KaHUe (COAepKaHHe NPHUKJIAJIHOIO
Jlorapudmbl B mpupoae u | MORYJist)
TEXHUKE IIpakTuyeckoe 3ansaTue Ne 13 [Ipumenenue norapugma. Jlorapupmudeckas cnupaib 2

B IIPUPOJIE, €€ MaTEMaTHUYECKHUE CBOICTBA
Tema 4.7 Coneprxanue yueOHOro MaTepuasa
Pemenue 3aga4. | KourpoabHas padora Ne 4Jlorapudpmuueckas pynkuus. Pemenue norapupmMuaeckux 2
Jlorapugmsl. YPaBHEHUH U HEPABEHCTB
Jlorapudmuueckas
byHKIUSA
Paznen 5. OcHOBBI 36 OK-01,
TPUTOHOMETPHH. OK-02,
Tpuronomerpuyeckue OK-03,
pyHkuuu OK-04,
Tema 5.1 Coneprxanne yuyeOHOT0 MaTepuaa OK-05,
Tpuronomerpuyeckue Panmnannas wmepa yrma. IloBopoT TOYkM  BOKpPYr Hadajga  KOOpJMHAT. 2 OK-06,
(GYHKIMH ~ TPOM3BOJBHOTO | (KOMOMHMPOBAHHOE 3aHATHE ) OK-07
yria, ydcna. Pamuannas u | OmpemeneHHe CHHYycCa, KOCHHYCA, TAHICHCA W KOTaHTEHCA. 3HAKHM CHHYCa, KOCHHYCA, 2 IIK 2.1
rpajiyCHasa MEpa yriia TaHTreHca U KOTaHT'€HCa 110 YeTBePTAM. (KOMOMHUPOBAHHOE 3aHATHE)
Tema 5.2 Coneprxanue yueOHOro MaTepuaa
OcHoBHbIE IIpakTyeckoe 3ansitue Ne 14 Tpuronomerpuueckue Toxzaecrsa. CHHyC, KOCHUHYC, 2
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TPUTOHOMETPUYECKHE
TOXK/ECTBA.
@opMyIIbl IPUBEACHUS

TAHI'CHC X KOTAHI'CHC YIJIOB O U - 0.

®opmyibl IpuBeIeHNs (KOMOMHUPOBAHHOE 3aHSTHE)

Tema 5.3

CuHyCc, KOCHHYC, TaHITE€HC
CyMMBbl W Pa3HOCTH [IBYX
YIJIOB

CHUHYC ¥ KOCUHYC IBOMTHOTO
yria. Dopmyiibl
ITOJIOBUHHOTO yIJIa

Coneprkanue ya4eOHOro MaTepHaia

®opmyiel cinoxennss. CHHYC M KOCHHYC JBOWHOTO yriia. ®opMylibl MOJIOBHHHOTO
yria. BelpakeHwe TpPUTOHOMETpPUYCCKHX (YHKIUH dYepe3 TaHTCHC ITOJIOBHHHOTO
aprymMeHTa. (KOMOMHHUPOBAHHOE 3aHATHUE)

[IpeoOpa3oBanus CyMMbl TPUTOHOMETPUYECKMX (YHKIUH B MPOU3BEACHUE U
MPOU3BEICHUS B CyMMY. (KOMOMHUPOBAHHOE 3aHSITHE)

[TpeoGpazoBanus IPOCTEHIITHX TPUTOHOMETPUIECKUX BBIPAKCHUH
(KOMOMHHPOBAaHHOE 3aHSTHE)

Tema 5.4
@yHKIMH, UX CBOWCTBA.
CriocoOb1 3amanust pyHKIHIA

Coneprxkanue y4eOHOro MaTepHaa

IIpakTuyeckoe 3ansaTHe Ne 15 OOnacte ompeneneHUs U MHOXKECTBO 3HAaYCHHI
¢byskumid. YETHOCTH, HEYETHOCTH, NMEPUOAMYHOCTH (GYHKIMKA. CHocoObl 3amaHus

byHKIMMA

Tema 5.5
Tpuronomerpuueckue
GbyHKIMH, HUX CBOiicTBa M
rpaduxu

Copnepxanue yueOHOro MaTepuana

OO6nacte ompeneneHuss U MHOXKECTBO 3HAUYEHUH TPUTOHOMETPUYECKHX (DYHKLUH.
YétHOCTh, HEUETHOCTD, MEPHUOAUYHOCTh TPUrOHOMeTpHUecKuX (yHkuid. CBoicTBa U
rpaduku QyHKIMH y = cOS X, y = sin X, y = tg X, y = ctg X. (KoMOMHHUpPOBaHHOE
3aHATHE)

Tema 5.6 Conepxanne yaeOHOT0 MaTepuana

[IpeoOpazoBanue rpapuxos | [Ipaktuyeckoe 3ausitue Ne 16 Cxarwe W pacTsokeHHEe — TpadHKOB
TPUTOHOMETPUUECKHUX TpuroHoMerpuueckux ¢ynkuuit. [IpeoOpazoBanue rpaukoB TPUTOHOMETPHUUECKUX
byHKIMI byHKIUH

Tema 5.7 IIpodeccnonabHO-OPMEHTHPOBAHHOE COJePKaAHUE (Colep:KaHue TNPHKJIATHOIO
Onucanue MO/LYJIst)

MIPOU3BOJICTBEHHBIX IIpakTyeckoe 3ansitme Ne 17 lVcrnonb3oBaHHME CBOMCTB TPUTOHOMETPHUUYECKHUX

IPOLIECCOB € NOMOILBIO
rpadukoB GyHKUINH

¢byHKUIMH B MpodecCHOHANBHBIX 33/1a4ax

Tema 5.8 OobpatHbIe

Coneprxkanue y4eOHOro MaTepHaia
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TPUTOHOMETPHUECKUE OOpatHele  TpuroHomerpuueckue  ¢yHkumu. HMx  cBoiictBa wu  rpadukm 2
byHKIUN (KOMOMHHPOBAaHHOE 3aHSTHE)
Tema 5.9 | Coneprkanue yueOHOTO MaTepuaa
Tpuronomerpruueckue [Ipocreiimuye TPUroHOMETPUUECKHUE YPAaBHEHUA: COS X =a, sinX =a. tgx=a,ctgx = 2
YpPaBHEHUS U HEPABEHCTBA a (KOMOMHHMpPOBAHHOE 3aHSTHE)
IIpakTnyeckoe 3ansaTme Ne 18 PemeHne TpPUTOHOMETPUYECKUX YpPABHEHUU 2
CBOJSIIIMXCS K KBaJPATHBIM U PELIAEMBbIE PA3JI0KEHUEM Ha MHOKUTEIN
OnHOpOIHBIE TPUTOHOMETPUYECKHE YPaBHEHUS (KOMOMHUPOBAHHOE 3aHSTHE) 2
[Ipocreiimuye TpUroHOMeTpUYECKNE HEPaBEHCTBA (KOMOUHUPOBAHHOE 3aHSITHE) 2
Tema 5.10 Conepxanne yaeOHOro MaTepuana
Cucremsl
TPUTOHOMETPUUYECKUX CucremMpl MpOCTEHHINX TPUTOHOMETPUUECKUX ypaBHEHUM (KOMOMHHPOBAHHOE 2
ypaBHEHHMI 3aHATHE)
Tema 5.11 Coneprxanue yuyeOHOT0 MaTepuaa
Pemwenne 3amauy. OcHoBbl | KonTponsnas pagora Ne 5 [IpeoOpa3zoBaHue TPUTOHOMETPUYECKHX BBIPAKCHHU. 2
TPUTOHOMETPHH. Pemennie TpUrOHOMETPUYECKUX YpaBHEHHH M HEpPaBEeHCTB B TOM UHCIE C
TpuroHomeTpuueckue UCTIOJIb30BaHUEM CBOMCTB (DYHKIIUH.
byHKIMN CamocrositesibHass paG6ora Ne 51 Pemenne 3amau mo TeMe «OCHOBEI 1
TPUTOHOMETPUM»
Pa3nen 6. 10 OK-01,
KoMmmiekcHbIe YncIa OK-02,
Tema 6.1 Coneprxanue yuyeOHOT0 MaTepuaa OK-03,
KommnekcHbie uncna [TonssTue komiuiekcHoro uyucia. CoNpsyKEHHbIE KOMIUIEKCHBIE YHUCIA, MOIYJb U 2 OK-04,
apryMeHT KOMIUIEKCHOTO yrcia. @opMbl 3aMTUCH KOMILIEKCHOTO YKcia OK-05,
(anreOpamueckasi, TPUTOHOMETpPHUYECKas, MoOKa3aTeibHas). (KOMOMHHPOBAHHOE OK-06,
3aHATHE) OK-07
IIpakTyeckoe 3ansaTHe Ne 19 JlelicTBUs ¢ KOMIUIEKCHBIMU YHCIAMU 2
Tema 6.2 Copnepxanne yaeOHOro MaTepuana
IIpumenenne xoMiiekcHbIX | [IpakTuyeckoe 3ansaTHe Ne 20 BrimonHeHHe pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX 2
qucel quced.
[Tpumeps! UCIIONIB30BaHNS KOMIUIEKCHBIX Uyncen (KOMOMHUPOBAHHOE 3aHSATHUE) 2
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Tema 6.3 Pemenue 3amau.

Coneprkanue yaeOHOro MaTepHaa

KommuiekcHsie yncna KonTposbnasi padora Ne 6 JleficTBuS ¢ KOMIUIEKCHBIMH YHUCJIAMHU B Pa3INYHBIX 2
bopmax
Pasnen 7. IlpousBoaHasi 40 OK-01,
(pyHknun, ee npuMeHeHne OK-02,
Tema 7.1 Copnep:xanue yueOHOro MaTepuana OK-03,
[Ipenen OmnpeneneHre YHCIOBOW TMOCIEAOBATEIHLHOCTH M CIOCOOBI ee 3amaHus. CBoiicTBa 2 OK-04,
M0CJIEe10BATEIbHOCTH, YUCJIOBBIX IOCeNoBaTeabHOCTeH. OmnpeneneHue Mmpeaenaa IOCIeJ0BATEIbHOCTH. OK-05,
npenen Gyakuud. [lonsTre | Bouncienue npeesios mnocienoareabHoctei. [peaen GyHKuyu Ha 6ECKOHEYHOCTH. OK-06,
MIPOU3BOIHOM. [Ipenen ¢pyHkuuu B Touke. (KOMOMHHPOBAHHOE 3aHSATHUE) OK-07
3aga4n, NPUBOAAINME K MOHATHIO TNPOU3BOAHON. OmpeneneHne POM3BOIHOM. 2 IIK 2.1
ANTOpUTM OTBICKAaHUS IPOU3BOJHON (KOMOMHUPOBAHHOE 3aHSATHUE)
Tema 7.2 Coneprxanne yu4eOHOTO MaTepuana
@opmynsl u  npasuna | IlpousBojHas creneHHOW QyHKINN.(KOMOWMHUPOBAHHOE 3aHATHC) 2
nudhepeHuupoBaHus IIpakTuyeckoe 3anusitue Ne 21 Dopmynsl nuddepeniupoBanus. (KOMOMHUPOBAHHOE 2
3aHATHE)
IIpakTnyeckoe 3ansaTue Ne 22 [Ipasuia nuddepeHupoBaHus 2
Tema 7.3 Coneprxanue yueOHOro MaTepuaa
IIpoussonnas cnoxunou | [IpousBoaHas crnokHON GYHKINN (KOMOMHUPOBAHHOE 3aHSTHE) 2
Gynxmn Haxosxnenne npon3BogHON CIIOKHON (PYHKINU (KOMOMHHPOBAHHOE 3aHSTHE) 2
IIpakTuyeckoe 3ansiTue Ne 23 BpruucieHne Npou3BOAHONW (GYHKIWHA B 3aJlaHHOU 2
TOYKE
Tema 7.4 Coneprxanue yueOHOro MaTepuaa
Ilonsarue o HenpepriBHOCTH | [ToHATHEe HenpepbiBHON (QyHKIuU. CBoiicTBa HempepblBHOM (yHKIMU. CBs3b MEXIy 2
GbyHKIUH. Merton | HenmpepbIBHOCTHIO U AU depeHInpyeMocThi0 (YHKIIMN B TOYKE. AJNTOPUTM pPELICHUS
UHTEPBAJIOB HEpaBEHCTB METOJJOM UHTEPBAJIOB (KOMOMHUPOBAHHOE 3aHATHUE)
Tema 7.5 Conepxxanne yaeOHOT0 MaTepuana
I'eomeTpuueckuit u | [eoMeTpuyeckuii CMBICI TPOM3BOMHOW (GYHKIMHM — YIIIOBOH K03 dumment 2
buznveckuit CMBICT | KacaTeJIbHOH K rpaduKy QyHKIMH B TOUKE. (KOMOMHUPOBAHHOE 3aHSTHUE)
HPOU3BOHOM IIpakTuyeckoe 3anHsitue Ne 24 VYpaBHEHHE KacaTeJbHOH K Tpaduky (HyHKIUH. 2

AJNTOPUTM COCTaBJICHHS YPAaBHEHHsI KacaTeIbHOU K Tpaduxy QpyHKImu y=f(x)
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Tema 7.6 Conepxanne yaeOHOTo MaTepuana
Puznueckui cmbica | [lpakTuyeckoe 3ansitue Ne 25 Ousnyeckuil (MeXaHUUECKHU) CMBICI IPOU3BOIHOM 2
IIPOU3BOJHOM B
PO eCCHOHAITBHBIX
3ajaqyax
Tema 7.7 Coneprxanne yuyeOHOT0 MaTepuana
MoHoToHHOCTE ~ QyHKUMH. | Bo3pactanue u yObiBaHME (QYHKIMH, COOTBETCTBHE BO3pacTaHHs U yOBbIBaHHSI 2
Touku sxcTpemyma GYHKIIMHM 3HAKy MPOU3BOAHON. (KOMOMHUPOBAHHOE 3aHATHE)
IIpakTHyeckoe 3ansiTe Ne 26 DKCTpeMyMbl (PyHKIIHH 2
[lonatne mnpoM3BOAHOM BBICIIET0 MOpPSAKA, COOTBETCTBHE 3HAaKa BTOPOH 2
MIPOM3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (PYHKIIMH Ha OTpe3ke. (KOMOMHUpPOBaHHOE
3aHATHE)
Tema 7.8 Coneprxanne y4eOHOT0o MaTepuana
HccnenoBanne ¢GyHKUUN U Anroput™m uccnenoBaHus (QYHKIWA H TIOCTPOCHHS €€ Tpauka C ITOMOMIBIO 2
MOCTpOEHUE TPaPuKOB MPOU3BOAHON. (KOMOMHUPOBAHHOE 3aHATHE)
IIpakTuyeckoe 3ansitue Ne 26 liccienoBanwe (yHKIIMM Ha MOHOTOHHOCTH M 2
MOCTPOCHUE TPAPHKOB.
Tema 7.9 HauOGonbmee wu | CoxmepkaHue yueOHOTo MaTepuana
HaVMeEHbIIIEe 3HavyeHus | [IpakTuyeckoe 3ansaTHe Ne 27 HaxoxaeHne HanOOIbIIETO U HAMMEHBIIIETO 3HAYeHUH 2
byHKIIHN byHKIUH
Tema 7.10 IIpodeccnoHabHO-OPMEHTHPOBAHHOE COJepPKaAHUE (COlepsKaHue TMPHKJIATHOIO
Haxoxnenue MO/1YJIfA)
ontuManbHOro pesyinbrara | [Ipakrtnyeckoe 3ansaTme Ne 28  IlpuMeHeHue mNpoOU3BOAHON IpU pELICHUU 2
C ITOMOUIBIO NIPOU3BONHOM B | MPUKIIAJAHBIX 3a/1a4
MPAaKTUYECKHX 3a/1a4ax
Tema 7.11 Copnep:xanue yueOHOro MaTepuana
Pemenue 3aga4. | Koutpoasnasas paGora Ne 7 @opmynsl u  mpaBuiaa AaudQepeHIUpoBaHUs. 2
[Tpoussoanas ¢QyHkuuu, ee | MccienoBanue (yHKIMHA C MOMOIIBI Mpon3BoaHON. Hambombliee ¥ HauMeHbIIEe
pUMEHEeHNe 3HA4YEHUs! PYHKLIUU
Pa3nen 8. 20 OK-01,
IlepBooOpa3nas pyHkuuM, OK-02,
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ee IpUMEHeHue OK-03,
Tema 8.1 Coneprxanue yueOHOTO MaTepraa OK-04,
[TepBooOpa3Has  GYHKIHH. [MousiTie WHTErpUpoOBaHWs.  PelneHuwe 3ama4 Ha CBS3b I[EPBOOOPAa3HOM U ee 2 OK-05,
[IpaBuia HaXO0XIEHUS | MPOU3BOJAHOM, BBIYHCIICHUE nepBooOpazHoit U JTAHHOM GbyHKIIH. OK-06,
1epPBOOOPA3HBIX (KOMOMHUPOBAHHOE 3AHATHE) OK-07
Tabmuma ¢opMyn s HaxXOXIEHHUS TEepBOOOPA3HBIX. [IpaBuna BBIYMCICHHS 2 IIK 2.1
nepBooOpazHoil (KOMOMHUPOBAHHOE 3aHSTHE)
Tema 8.2 Copnep:xanue yueOHOT0 MaTepuana
Heonpenenennsrit IIpakTuyeckoe 3anaTue Ne 29 HeonpeneneHHbiit HHTErpasi 2
UHTETpal
Tema 8.3 Conepxanne yaeOHOT0 MaTepuana
Omnpenencuublii uHTerpan. | [lonsatue  onpenesi€HHOrO  WHTErpaa. @®opmyna Heiotona—  JleitOHuna 2
@opmyna  Hprotona  — | (KOMOMHHPOBAHHOE 3aHSITHE)
JleiOHMIA. [lnomans | 3agaun, NPUBOAAMIME K IIOHATHIO OIPENEIEHHOI0 HHTErpajla — O BHLIYMCICHHU 2
KPMBOJIMHEWHON TPANELMHU. | IUIOMIaAM KPUBOJMHEHHOM TpaIeluu, O IMEPEMENIEHHH TOYKH. (KOMOWHHPOBAHHOE
3aHATHE)
IMpakTnueckoe 3ansiTue Ne 30 ['eomMeTprdeCKHil CMBICH ONPEETCHHOr0 HHTErpaia 2
du3NUECKHil CMBICI OTPEICTICHHOTO HHTETpajia. (KOMOMHUPOBAHHOE 3aHSATHE) 2
Tema 8.4 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE CO/Iep:KaHUe (COAepPKaHHE NPHKJIAJTHOIO
OnpeneneHHBI UHTETpal B | MOAYJIS)
KUA3HU IIpakTyeckoe 3ansaTHe Ne 31 ['eomeTpuueckuil CMbICI ONPEAEIEHHOTO UHTErpaja. 2
®opwmyna Herotona - JleitOnuma.
IpakTnueckoe 3ansaTe Ne 32 PemeHue 3amady Ha NPUMEHEHHE WHTErpana st 2
BBIUMCIICHUS (U3NYECKUX BEJTUYMH U TUIOIIAaei
Tema 8.5 Coneprxanue yueOHOro MaTepuaa
Hurerpansnoe ncuncienne | KonrpoabHas padora Ne 8IlepBooOpasHas ¢pyHKINH, €€ IPUMEHEHNE 2
Paznen 9 Ilpsimble wm 18 OK-01,
IJIOCKOCTH B 0OK-02,
NPOCTPAHCTBE OK-03,
Tema 9.1 Coneprxanue yueOHOTo MaTepraa OK-04,
OcHOBHBIC nousaTuA | [Ipeamer crepeomerpun. OCHOBHBIE TMOHATHA —(TOYKa, TpsAMas, I[UIOCKOCTb, 2 OK-05,
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CTEpEOMETPUH. IIPOCTPAHCTBO). OCHOBHBIE ~~ AKCHOMBI  CTE€PEOMETPHUH. [Tepecekarommuecs, OK-06,
PacnionokeHne mOpSAMBIX W | mapajliesibHbIe U CKpeluBaromuecs npsmpie. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPHI. OK-07
IJIOCKOCTEM (KOMOMHUPOBAHHOE 3aHITHE) IIK 2.1
Tema 9.2 Conepxanne yaeOHOT0 MaTepuaa
[TapamnenpHOCTh  IpsIMBIX, | [lapamnenbHble mpsiMas W 1UiockocTb. Ompenencuue. [lpusnak. CaoiictBa (c 2
OpsAMOM M INIOCKOCTH, | JOKa3arenbcTBOM). [lapamnensable iockoct. Onpenenenne. [Ipusnak. CBoiicTBa (c
IIJIOCKOCTEH JTIOKa3aTeIbCTBOM). (KOMOMHUPOBAHHOE 3aHATHUE)
[Tapannenenunen u ero snemeHTsl.  [locTpoenue ceyeHwil. Pemienue 3amau. 2
(KOMOMHHPOBAaHHOE 3aHSTHE)
Terpasap u ero 351eMeHTbI(KOMOMHUPOBAHHOE 3aHSTHE) 2
Tema 9.3 Coneprxanne yu4eOHOTO MaTepuana
[lepnenauKyISAPHOCTH [lepnengukynsapasle npsMsle. [lapamuienbHble NpsMble, NEPIEHIUKYISPHBIE K 2
MPSIMBIX, IPSIMOM U TUIOCKOCTH. [Tpuznak NEPIEeHIUKYIIPHOCTH npsIMOU u IIJIOCKOCTH.
IJIOCKOCTH, MJIOCKOCTEMN [lepniengukynsipHble MI0cKoCTH. [Ipu3HaK nepneHAuKyIIPHOCTH MJIOCKOCTEH.
Paccrosinus B mpoctpancTBe (KOMOMHUPOBAHHOE 3aHATHUE)
Tema 9.4 Coneprxanue yueOHOro MaTepuasa
Teopema 0 Tpex Ilepnenaukysnsap u HakiIOHHAas. Teopema 0 Tpex NEPHNEHIUKYJSIpax. YTOJI MEXKIY 2
TICPHICHARKY IApax IPSAMOM U TIOCKOCTBIO. YTOJI MEX/y TUIOCKOCTSIMH (KOMOMHUPOBAHHOE 3aHATHUE)
Tema 9.5 IpodeccnoHaIbHO-OPMEHTHPOBAHHOE COepPKaHUe (CodepsKaHue MPUKJIIAJIHOIO
[TapannensHble, MO/YJIfA)
NEPIECHAUKYIIPHBIE, IIpakTnyeckoe 3ansitue Ne 33 [leprneHIuKyIsIpHOCTH NPSIMOM M IUIOCKOCTH, 2
CKPEILMBAIOIINECS IPAMBIE | MAPAJLICITBHOCTh JIBYX IPSIMBIX, NEePIEeHIUKYISIPHBIX IJIOCKOCTH,
MEPIEeHIUKYISIPHOCTD MI0CKOCTEM
[MpakTnueckoe 3ansitue Ne 34 CkpeniuBarouyecs npsimbie 2
Tema 9.6 Coneprxanue yueOHOro MaTepraa
Pemenne 3anau. Ilpsaveie u | KonTpoabnas pa6ora Ne 9 PacnonoskeHue NpsIMBIX M TIOCKOCTEH B MPOCTPAHCTBE. 2
IJIOCKOCTH B MPOCTPAHCTBE | [lepnenauKyIsspHOCTh UM NapajuIeIbHOCTh MPSAMBIX U IUI0CKOCTeM. CKpelnBaromuecs
psiMble
Pasznen 10. Koopaunarel u 12 OK-01,
BEKTOPHI OK-02,
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Tema 10.1 Conepxanne yaeOHOTo MaTepuana OK-03,
JleKapTOBLI KOOpAMHATHL B IIpakTyeckoe 3amsatue Ne 35  JlekapToBBl KOOpAMHATBl B IIPOCTPAHCTBE. 2 OK-04,
HpOCTpaHCTBe.  PaccTosHme [Ipocreiimue 3a7a4m B KOOpAUHATAX. OK-05,
MEX1y JABYMsS TOYKaMH. OK-06,
Koopnnnatsr CepeHbI OK-07
oTpe3Ka
Tema 10.2 Copepxanue yueOHOT0o MaTepHana OK-01,
BeKTOpbI B POCTPAHCTEBE. Bekropsl B nmpocTtpancte. ClioKeHHE W BHIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa 2 OK-02,
Yrom Mexay BEKTOPAaMH. | ya yycio, Kommnanapueie BekTopbl. Pa3noxkeHue BeKTopa 1o TpeM HEKOMILIaHAPHBIM OK-03,
CxanspHoe  NpousBeneHue BEKTOpaM. Y paBHEHHUE MJIOCKOCTH. (KOMOWHUPOBAHHOE 3aHATHE) OK-04,
BEKTOPOB OK-05,
OK-06,
IIpakTuyeckoe 3ansitue Ne 36 Koopaunatel BekTopa, CKalIpHOE MPOU3BEICHHE 2 OK-07
BEKTOPOB, YIOJ MEXIY BEKTOPAMH, YTOJI MEXKy IPSIMOM U IJIOCKOCTBIO, YTOJI MEXIY K 2.1
IJIOCKOCTSIMHU.
Tema 10.3 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COAepKaHUe (coaep:KaHMe TPHKJIATHOIO
IIpakTuko- MOy J1s1)
opueHTupoBanHele 3agauu | [IpakTnueckoe 3ansitue Ne 37 KoopanHatHas 110CcKOCTh. BrlunciieHue paccTostHUi 2
Ha KOOPAMHATHOM | U IIJIOIIAAEH Ha IIJIOCKOCTH.
MJIOCKOCTH KonunuectBeHnHsle pacueTsl (KOMOMHUPOBAHHOE 3aHSTHE) 2
Tema 10.4 Coneprxanue yueOHOro MaTepuasa
Pemienune 3a7a4. | KonTpoabnasa padora Ne 10/lekapToBbl KOOpAMHATHI B MPOCTPAHCTBE. BeKkTOphl B 2
KoopaunaTs! 1 BEKTOpBI npoctpancTBe. ClI0KEHHE U BBIYMTAHUE BEKTOPOB. YMHOMKEHHE BEKTOpAa Ha YHUCIIO.
Kommnanapueie Bektopsl. CkajasipHOE€ NpOU3BEACHUE BEKTOPOB. PasznoxkeHue BeKTopa
[0 TPEM HEKOMIUIAHApHBIM BekTopaM. IIpocreiliine 3agauMm B KOOpJIMHATaXx.
Koopaunatsl BEKTOpa, pacCTOSHUE MEXIY TOUYKaMH, KOOpPAUHATBI CEPEIUHBI OTPE3KA,
CKaJISIPHOE IPOM3BEJIEHUE BEKTOPOB B KOOPAMHATAX, YIoJl MEXAY BEKTOpPaMH, Yroj
MEX1y IPSMOI U IJIOCKOCTBIO, YTOJI MEXY IIIOCKOCTAMU
Pazpen 11. 44 OK-01,
MHoOrorpaHHuKHu OK-02,
Tema 11.1 Coneprxanue yuyeOHOT0 MaTepuaa OK-03,
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Bepmmnbl, pebpa, rpaHn
MHOTOTpaHHHKA

[Tonsitue mHOrOorpaHHuka. Ero simeMeHTHI: BepuiMHbI, pedpa, rpaHu. [luaroHans.
Ceuenue. BeimyKiible ¥ HEBBITTYKJIbIE MHOTOTPaHHUKH (KOMOMHUPOBAHHOE 3aHSATHUE)

Tema 11.2
IIpu3ma, ee cocraBistomue,

Coneprxanne yu4eOHOTO MaTepuana

[Tonsitue npusmel. Ee ocHoBanust u OokoBble rpaHu. Beicota mpusmsbl. [lpsmas u

CEUeHUE. [psmas U | HakJIoHHas npu3Ma. [IpaBunbsHas npusma. Ee ceuenue (KOMOMHUPOBAHHOE 3aHSITHE)
NpaBUJIbHAs IPU3MBI IMpakTnueckoe 3ansaiTue Ne38 Pemenue 3amau no teme «IIpuzmar

Tema 11.3 Copnepxanne yaeOHOT0 MaTepHana

[Mapannenenunen, KyO. | [Tapannenenumes, cBOMCTBa MPSIMOYTOJIBHOTO Mapaiienenumnena, kyo. Cedenue kyoa,
Ceuenue Ky0Oa, | mapamtenenumena (KOMOUHUPOBAHHOE 3aHSTHE)

napasuieNienumne1a

Tema 11.4 Conepxanne yaeOHOT0 MaTepuaa

[Mupamuna, ee | [IpakTtuyeckoe 3ansaTue Ne 39 Ilupamuna u ee sneMmeHtbl. CeueHHUE MHPAMMUIBL.

COCTaBJIAIONINE, CCEUCHHE.
[IpaBunpHas mUpaMuaa.

VYceuenHas nupamuaa

[IpaBunbHas nupamua.

VYceuennas nupamuga (KOMOMHUPOBAHHOE 3aHSATHE)

Tema 11.5
CummeTpust B KyOe,
napajureNieureie, mpusMe,
pamMuIe

Coneprxanne yu4eOHOT0 MaTepuana

CumMeTpusi OTHOCHTEIBHO TOYKH, MPSAMOHM, IUIockoctd. Cummerpus B KyOe,
napajuieJienunesie, npusmMe, nupamuie (KOMOMHUPOBAHHOE 3aHATHE)

Tema 11.6
IIpumepsr  cummerpuii B
npodeccun

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COepP;KaHUe (COoAep:KaHue NPHKJIATHOIO
MOIYJIs1)

IIpakTnyeckoe 3ansitue Ne 40 Cummerpusi B NPUPOJAE, APXUTEKTYpe, TEXHUKE, B

OBITY
Tema 11.7 Conepxanne yaeOHOT0 MaTepuaa
[IpaBuibHBIE IMpakTnueckoe 3ansitue Ne 41 [loHarve npaBuILHOIO MHOrorpaHHuka. CBOHCTBa
MHOTOTPaHHHUKH, UX | IpaBUJILHBIX MHOTOTPAHHUKOB
CBONCTBa
Tema 11.8 Coneprxanne yuyeOHOT0 MaTepuaa
Hununnp, ero | Humuuap u ero snementsl. CeueHue muauHApa (MapaiielbHOE OCHOBAHUIO U OCH).

COCTaBJIAOIIUC. Ceuenne

Pa3zBepTka nunuHapa (KOMOMHUPOBAHHOE 3aHSATHC)

OK-04,
OK-05,
OK-06,
OK-07
IIK 2.1
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Pemenwue 3amaq o Teme «{ummHIp» (KOMOMHUPOBAHHOE 3aHSTHE)

Tema 11.9
Komnyc, ero cocrapmustorniue.
Cedenue KoHyca

IIpodeccnoHanbHO-OPMEHTHPOBAHHOE CO/epP;KaHUe (COoAep:KaHue NPHUKJIATHOIO
MOYJIs1)

Konyc u ero snementsl. CedueHne KoHyca (mapajuielbHOE OCHOBAHMIO M MPOXOJSIIEe
yepe3 BEpIIMHY), KOHHYECKHME cedeHus. Pa3zBepTka KoHyca(KOMOMHHPOBAHHOE
3aHSTHE)

[IpakTnyeckoe 3anaTue Ne 42 Pemenue 3anau no teme «Konyc»

Tema 11.10 Conepxanne yaeOHOT0 MaTepuaa

YcedeHHslit KOHYC. | YceueHHbli KOHYC. Ero oOpasyromas u BbeicoTa. CeUeHHE YCEUEHHOTO KOHyca
Ceuenue YCEYEHHOTO | (KOMOMHUPOBAHHOE 3aHSTHE)

KOHYcCa

Tema 11.11 Coneprxanne yuyeOHOT0 MaTepuaa

[ap u chepa, ux ceueHus

[ap u cdepa. Bzaumuoe pacnonoxenue cepsl u miockoctu. CedeHue mapa, chepbl
(KOMOMHUPOBAHHOE 3aHATHUE)

Tema 11.12

ITonsitue 06 oOBeMe Tena.
OrHo1renne 00BEMOB
MMOJOOHBIX TEN

Coneprxkanue yaeOHOT0O MaTepHaia

[Tonsitne 06 oOwveme Ttema. OOBeM KybOa M MPSMOYTOJBHOTO MapaulelieIuIe/a.
(xOMOMHUPOBAHHOE 3aHTHE)

O6beM nmpu3Mbl U IIHHAPA. OTHOLIEHHE 00beMOB OJOOHBIX TeJl.(KOMOMHUPOBAHHOE
3aHATHE)

Tema 11.13
O0BbEMBI u IO
MOBEPXHOCTEH Tel

Coneprxanue yueOHOro MaTepuasa

OO0beMbl mupamuabpl U KoHyca. OOweM mmapa. [lmomanu mOBEpXHOCTEH Tem
(KOMOMHUPOBAHHOE 3aHSITHC)

Tema 11.14

KomOunamn
MHOTOTPAaHHHKOB W Tell
BpaleHus

Coneprkanuie yaeOHOro MaTepuaia

IIpakTuyeckoe 3ansaTue Ne44 KoMOWHAIIMM TEOMETPUUECKHUX TEI

Tema 11.15

IIpodeccnoHabHO-OPHEHTHPOBAHHOE CO/lepP;KaHUe (CoAep:KaHue NPHUKJIATHOIO
MOIYJIs1)
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I'eomerprueckue Hcnonp3oBaHne KOMOMHALMA MHOTOTPAaHHMKOB M TE€JI BpALIEHUS B IPAKTUKO- 2
KOMOWHAIIMY Ha MPAKTHKE | OPHEHTUPOBAHHBIX 3a7adyaxX (KOMOMHUPOBAHHOE 3aHSTHE)
IIpakTHyeckoe 3ansaTue Ne 45 PernieHue reoMeTpUYECKUX 3a7ad HA KOMOWHAIUH 2
MHOTOTPaHHUKOB
Tema 11.16 Coneprxanue yueOHOro MaTepuaa
Pewenue 3aga4. | KourpousHas padora Ne 11 OObembl U miioniayd NOBEPXHOCTH MHOTOTPAHHUKOB U 2
MHOrorpaHHUKM ¥ Tella | TeJ BpalleHHsI
BpallleHus
Paznen 12. 10 OK-01,
MHuo:xkxecTBa. IJIeMEHTDI OK-02,
Teopuu rpaos OK-03,
Tema 12.1 Coneprxanue yueOHOTO MaTepraa OK-04,
MHoxecTBa [Tonsitne mHOkecTBa. [logmHO)ecTBO. Onepanuu ¢ MHOKECTBaMHU(KOMOMHUPOBAHHOE 2 OK-05,
3aHATHE) OK-06,
Tema 12.2 ITpodeccHoHaTLHO-OPHEHTHPOBAHHOE COEPKAHUe (COdepKaHHe TNPUKIATHOTO OK-07
Onepanuy ¢ MHOKECTBAMHU | MO/LYJIs) IIK 2.1
IpakTuyeckoe 3anaTue Ne 46 Omnepanun ¢ MHOXecTBaMH. PellieHne MpuKIIaIHbIX 2
3a1a4
Tema 12.3 Coneprxanne yuyeOHOT0 MaTepuaa
['padmr [Tonsitue rpada. CBsa3HbIN rpad, nepeBo, HUKI rpad Ha MI0CKOCTU(KOMOMHUPOBAHHOE 2
3aHATHE)
IIpakTnueckas padora Ne 47 Coctasnenue rpada 1o ycioBHUIO 3a1a4K 2
Tema 12.4 Copnepxanne yaeOHOT0 MaTepuana
Pewenne 3ama4. | KonrponbHasa padora Ne 12 Omnepaumn ¢ MHOXecTBaMH. OnucaHue pealbHBIX 2
MmuoxecTtBa, I'padpl M MX | cuTyarmii ¢ TOMOIIBI0 MHOKeCTB. [IpuMeHeH e TpadOB K PEHICHHIO 3a/1a9
IIPUMEHEHNE
Pazgen 13. DieMeHTbI 22 OK-01,
KOMOMHATOPUKH, OK-02,
CTATHCTHKH M  TEOpHH OK-03,
BepOsSITHOCTEH OK-04,
Tema 13.1 Coneprxanue yuyeOHOT0 MaTepuaa OK-05,
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OCHOBHBIE TOHATUSL

IIpakTuyeckoe 3ansaTme Ne 48 IlepecraHoBKH, pa3MelIeHUs, COYETAHMUS.

KOMOMHATOPHUKHU (KOMOMHUPOBAHHOE 3aHSTHE)
Pemenne koMOMHATOPHBIX 33724 (KOMOMHUPOBAHHOE 3aHSTHE)
Tema 13.2 Copep:xanue yueOHOT0 MaTepHana
CoOriTHE, BEPOATHOCTh | COBMECTHBIE M HECOBMECTHBIE COOBITHS. YCIOBHAs BEPOSITHOCTh. 3aBUCUMBIC U

cobbiTuss.  CroxeHue U
YMHOKEHHUE BEPOATHOCTEN

HE3aBHCHUMBIE COOBITUS. (KOMOMHHPOBAHHOE 3aHATHE)

IIpakTHyeckoe 3ansaTHe Ne 49 TeopeMbl 0 BEpOSATHOCTU CyMMbI cOOBITUI. TeopeMbl 0
BEPOSITHOCTH ITPOU3BEACHUS COOBITHIA.

Pemenue 3a1au Ha HaXOXKACHUE BCPOATHOCTH COOBITHS (KOM6I/IHI/Ip0BaHHOC BaHﬂTI/Ie)

Tema 13.3 IIpodeccnoHabHO-OPHEHTHPOBAHHOE CO/epP;KaHue (COoAep:KaHue NPHKJIATHOIO

BepostHocTh B | MOZYJISA)

npogeCcCHOHATBHBIX IIpakTnyeckoe 3ansiTme Ne 50 OTHOCHTENbHas 4YacToTa COOBITHS, CBOWCTBO €€

3aayax ycToiuuBOoCTU. CTaTHUCTUYECKOE OINpeesieHue BEPOSTHOCTU. OLEHKAa BEpOSTHOCTH
COOBITHS

Tema 13.4 Coneprxanne yu4eOHOT0 MaTepuana

JuckperHas ciydannas | Bunel cmydaiiHpix BenmuuH. OnpeneneHne JUCKPEeTHON CIy4YailHOW BETMYMHBI. 3aKOH

BEJIMYNHA, 3aKOH €€ | pacnpeneneHus: AUCKPETHOM CiTy4aiiHOW BeTMYMHbI. (KOMOMHHUPOBAHHOE 3aHATHUE)

pacnpeneyeHus IIpakTuyeckoe 3ansitue Ne 51 YuciaoBble XapaKTEPUCTUKU TUCKPETHOM CIIy4aiiHOU
BEJIMYMHBI

Tema 13.5 Coneprxanue yueOHOro MaTepuaa

3amayn  MaTeEMaTUYECKOU
CTATUCTUKU

IIpakTyeckoe 3ansaTue Ne 52 BapuauuonHusli psa. [1oguron 4acToT u ructorpamMma.
CraTtucTuueckre XapakTepUCTUKHU psifia HAOMI0JaeMbIX JTaHHBIX

Tema 13.6
Cocrasienie TadIMIl W©
JUarpamMM Ha MpaKTHKe

IIpogeccnoHa/IbHO-OPHMEHTHPOBAHHOE CO/IePKAHHME (COAepKaHHe IPHUKJIATHOIO
MOYJIs1)

IIpakTuyeckoe 3ansatue Ne 53 IlepBuunas 006paboTKa CTATUCTUYECKUX JaHHBIX.
I'padpmyeckoe wx  mpejacraBicHHe. HaxoxaeHHWE  CpeIHUX  XapaKTCPUCTHK,
HAOII0TaEMBIX TaHHBIX(KOMOMHUPOBAHHOE 3aHSTHUE)

OK-06,
OK-07
IIK 2.1

Tema 13.7

Pemenne 3amau. DneMeHTHI
KOMOWHATOPUKH,
CTATHCTUKH W TEOpUU

Conepxanne yueOHOT0o MaTepHana

KontpoasHnass padora Ne 13Dnementsl koMOmHaTOpUKH. COOBITHE, BEPOATHOCTH
coObITHs. ClioKeHHEe M YMHOKEHUE BEpOSITHOCTEH
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BEPOATHOCTEMN

Paznen 14. YpaBHeHusi u 28
HepaBeHCTBA
Tema 14.1 Coneprxanne yu4eOHOT0 MaTepuana
PaBHOCHIIBHOCTH PaBHOCMIIBHOCTh ypaBHeHUN U HepaBeHCTB. Omnpenenenus. OCHOBHBIE TEOPEMBI 2
YPaBHEHMH M HEPABEHCTB. | paBHOCHIBHBIX MEPEX0Jax B ypaBHEHHIX W HepaBeHcTBax. OOIIHME METOMAbI pelIeHUs
OO61re MeToIbI pelIeHus YpaBHEHMI: METOJ pa3joKEHUs Ha MHOXHUTENIW, METOJ BBEICHHS HOBOM
nepeMeHHON(KOMOMHUPOBAHHOE 3aHATHUE)
IIpakTyeckoe 3anaTue Ne 54 Pemenue ypaBHEHUH pa3IMuHbIMU 2
croco6aMu(KOMOMHUPOBAHHOE 3aHATHE)
[lepexox oT paBeHCTBa (YHKIMH K paBEHCTBY AapryMEHTOB UIi MOHOTOHHBIX 2
¢byHKUMH, QyHKIIMOHANBHO-TpadUUIecKUil MeTO/1 (KOMOMHUPOBAHHOE 3aHSATHE)
Tema 14.2 Coneprxanue yuyeOHOT0 MaTepuaa
['padpuaeckuit Merof | [IpakTuueckoe 3ansaTue Ne 55 OOmue MeToAbl PEHICHHUS HEPABEHCTB: MEPEXOJ OT 2
peleHus YPaBHEHMH, | CpaBHEHUS 3HAUYCHUI (YHKIMH K CPAaBHCHUIO 3HAYCHHI apTyMEHTOB JIJIsl MOHOTOHHBIX
HEPaBEHCTB GyHKIUI, METO/I HHTEPBAJIOB
I'paduueckuii MeTo pelieHus] ypaBHEHUI U HepaBeHCTB(KOMOMHUPOBAHHOE 3aHATHUE) 2
Tema 14.3 Copnep:xanne yaeOHOT0 MaTepuana
VpaBHEHHSI W HEPABCHCTBA | OmpeesieHne MOLys. PackpeITie MOy 110 onpeaenenuo. [lpocreiinme ypaBHeHus 2
¢ MOayIeEM Y HepaBEHCTBA C MOyJieM. (KOMOMHUPOBAHHOE 3aHSTHE)
IpakTnueckoe 3anaTue Ne 56 IlpumeHeHne pPaBHOCWIBHBIX MEPEXOJI0B B 2
OTIpe/IeNICHHBIX TUIAaX YPaBHEHUI U HEPABEHCTB
Tema 14.4 Coneprxanue yueOHOro MaTepuasa
VYpaBHEHUs M HEPABEHCTBA | 3HAKOMCTBO  C  mapameTpoM.  llpocreiiiime  ypaBHEHHUS ¢ TapamMeTpoM 2
C mapaMeTpaMu (KOMOMHHPOBAaHHOE 3aHSTHE)
Tewma 14.5 IIpodeccnoHabHO-OPMEHTHPOBAHHOE CO/lepP;KaHue (CoAep:KaHHe NPHUKJIATHOIO
CocraBieHHEe U pelICHHUE | MOLYJISA)
npodecCHoHaNbHBIX 3a7au
C IMIOMOUIBIO YPAaBHEHHUI Pemenne TekcTOBBIX 3a71a4 Ha JBMKEHHE (KOMOMHHUPOBAHHOE 3aHSATHE) 2
Pemenrie TeKCTOBBIX 3a7]ad Ha CMECH M CILIaBbl (KOMOMHUPOBAHHOE 3aHSATHUE) 2
Pemenne TekcToBBIX 33724 Ha PabOTy(KOMOMHUPOBAHHOE 3aHITHE) 2

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK 2.1
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IpakTnyeckoe 3anaTHe Ne 57 PemieHne TEKCTOBBIX 3a/1a4 MPO(ECCHOHATBHOTO 2
coziepkaHus (KOMOMHUPOBAHHOE 3aHATHE)
Tema 14.6 Coneprxanue yuyeOHOT0o MaTepuasa
Pemienue 3a1a4. | KontpoJsbsHas padora Ne 14 OOmue MeToIbl pelIeHus ypaBHEHUN U HEPaBEHCTB 2
YpaBHEHHUS 1 HEpAaBEHCTBA
Bcero: 306

IIpomexxyTouyHas aTrecTanus - 3k3amMen 1 m 2 cemecTp
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3. YCJIOBUS PEAJIM3AIIAU ITIPOTPAMMBI YYEFHOM JJUCHUILIAHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHn 0
Y4eOHbIi peAMeT peanusyeTcs B yueOHOM kaOuHeTe MaTtemMaTuku
O6opynoBanue yaeOHOro KabWHeTa!
—  JOCKa,
—  CTOJI IIperoiaBaTels,
—  CTYJI IIperoiaBaTeds,
—  CTOJIBI yYCHUUYECKHE,
—  CTyJbsl yYCHUYECKUE,
—  KOMIUIEKT HAIJISHBIX TOcOOMH (Habop IIaKaToB 1o anredpe U HayaiaM MaTeMaTH4ecKOro
aHanM3a, Habop IJIAKaTOB 110 TEOMETPUH, 00BEMHBIE MOJIEIN)
—  y4eOHO-MEeTOAMYECKHH KOMITIEKC 110 JUCIHUIUINHE «MaTeMaTnkay,
—  MyIbTUMeIuiiHOe 000pyIoBaHHe (TEIeBU30p, HOYTOYK).
IlepeyeHb  JIMIEH3MOHHOTO M  CBOOOJAHO PACHPOCTPAHSEMOI0 MPOrPAMMHOIO
olecreyeHus:

IIpu u3y4yeHuMm NUCHHMILVIMHBI B GopMaTe 3J1eKTPOHHOIO 00y4YeHHsI ¢ MCIOJIb30BAHUEM
AO0T

3.2. UndopMmannoHHoe obecrnedeHne peajn3alui NpPorpaMmMbl

s peanuzanuu nporpaMmbl OMOIMOTeUHbIH (HOHIT 00pa3oBaTEIbHON OpraHU3alMd UMEET
NeYaTHbIC W/WIM 3JIEKTPOHHBIE 00pazoBaTeNbHbIE U MH(OPMAIIMOHHBIE PECYPCHI, UCIOIb3yEeMbIE B
o0pa3oBaTeNbHOM IMpoILiecce.

Ilepeyenb pexkomMeHayeMbIX Y4YeOHBIX W3JaHHMI, JONOJHHUTEJNbHON JIMTepaTypbl
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEeYHOT0 hoHaA:

3.2.1.0cHOBHbIC HCTOYHHUKH:
1. Amumo UIA., Komsrua FO.M., Tkauésa M.B. m ap. Maremaruka: anreOpa W Hayaia
MaTeMaTHYeCKOT0 aHalin3a, reoMeTpus. AnreOpa W Hadaja Maremarmdeckoro aHammsza 10-11
KJIacchl: yuel. it 001eo0pa3oBaT. opraHu3aiuii: 0a30Bblil U yriayOieHHbI ypoBHU.- 10 —e u3m. —
M.: AO "UznarenbctBo "[Ipocemenne", 2022.-463 c.
2. Aranacan JI.C., Byry3oB B.®., Kagomnes C.b. m ap. Matemaruka: anrebpa M Hauana
MaTeMaTHYeCKoro aHaims3a, reoMmerpus. ['eomerpus (6a3oBbIi W yriayOneHHbIH ypoBHH) 10-11
KJ1acchl: yue0. A o01eo0pa3oBaT. opranuzaiuii: 6a30Bblil U yriryOJaeHHbIH ypoBHU.- 10 —€ u3a. —
M.: AO "UznarenbcTtBo "[Ipocsenienne", 2022.- 287 c.

3.2.2. /100 THUTEIbHbIE HCTOYHUKH:
3. Ko3nos B.B. Marematuka: anreOpa u Hayajga MaTeMaTHUYECKOTO aHAIM3a, FEOMETPUsS: yUEOHUK
s 10 kimacca . basoBeiit u yriy6nénneiii yposuu / B.B. Kosznos, A.A. Huxkutusa. - Mocksa :
Pycckoe  cmoBo, 2020. - 464 c. - ISBN  978-5-533-00359-9. -  URL:
https://ibooks.ru/bookshelf/374152/reading (nata obpamenus: 05.05.2023). - TekcT: 2MEKTPOHHBIM.
4. Koznos B.B. MaremaTnka: anreOpa u Hadana MaTeMaTHYECKOTO aHAIM3a, TEOMETPHS: YIEOHUK
st 11 xmacca . bazoweiii m yrimyonénnsiii yposau / B.B. Koznos, A.A. Hukutua. - Mocksa :
Pycckoe  cmoBo, 2020. - 464 c. - ISBN = 978-5-533-00274-5. -  URL:
https://ibooks.ru/bookshelf/374166/reading (nata oopamenus: 05.05.2023). - TekcT: 37eKTPOHHBIM.

3.2.3.1lepuoauyecKkue u3IaHusA:
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3.2.4.lepeyenr npodecCHOHATBHBIX 0a3 JaHHBIX W MH(OPMAINMOHHBIX CIPABOYHBIX
cucrem:

1. http://e.lanbook.com/ DnexkTponHast OubnuoreyHas cucrema Jlano
2. https://www.book.ru/ DnexTpoHHas OMOIHOTEYHAS CUCTEMA
3. https://ege-study.ru/ru/ege/materialy/ - caiitr EI'D
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHUA YUYEFHOM JUCIATLIMHBI

Kontponb u oleHka pe3yJabTaToOB 0011e00pa3oBaTenbHOM  TUCITUTUTHHBI
PacKpbIBAIOTCS Yepe3 JAUCHUILTMHAPHBIC PE3YJIbTaThl, HANPaBICHHbIC Ha (GOpPMHUpOBaHUE OOIIUX
KOMIIETEHIIUH 110 pa3/ieliaM U TeMaM cojiepaHus y4eOHOTO MaTepuaia.

OCBOCHUA

[IpomexyTounas arrectanus B popme sK3aMeHa.

peuICHud 3a1a4

1.5, 1.6

7.6, 7.7I1-o0/c, 7.8, 7.9, 7.10 IT-o/c,
7.11

Oomas/npodeccuoHanbHA Pa3znen/Tema Tun oneHoYHBIX
sl KOMTIETeHIIUs MepOonpHUsITHSA
OK 01. Beibupats criocoOsbr P1,Temal.1,1.2, 1.3 1-0/c% 1.4, TectupoBanue

YeTHBI o1Ipoc

npodeccHoHaTBHOIM P2, Temn 2.1,2.2,2.3,2.4,2.5 MaremaTuueckuii
OATCLHOCTH P3, Tewwi 3.1,3.2, 3.3, 3.4 JE——
NPHMEHHTENEHO P 4, Tems1 4.1, 4.2, 4.3 I1-o/c, 4.4, VIR MBIy ATBHAS
K pa3JINYHbIM KOHTCKCTaM 4.5, 4.6 Il-0/c, 4.7 CaMOCTOSTCIbHAs
P 5, Temnr 5.1, 5.2, 5.3, 5.4, 5.5, a6oTa
5.6 5.7 -0/c, 5.8,5.9,5.10,5.11 | P
P 6, Tems1 6.1, 6.2 Tpencranenue
P7, Temor 7.1,7.2,7.3,74,7.5, pe3yIbTaToB

MPaKTUYECKHUX paboT
3anuTa TBOPYECKHUX

COBPEMCHHBIC CpCACTBA

1.5, 1.6

7.11

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 pabort
P9, Temn1 9.1, 9.2, 9.3, 9.4, 9.5 II- | 3ammura
0/c, 9.6 WHIUBUIYAJTbHBIX
I1)014(,)’ Temsr 10.1, 10.2, 10.3 I1-o/c, HPOEKTOB
P11, Temst 11,1, 11.2, 1.3, 1.4, | KOHTPOTBHAA pabora
11.5,11.6, 11.7 [-0/c,11.8,11.9, Bemonxerue
11.10 -o/c, 11.11, 11.12, 11,13, | PK3aMCHAUMONHLIX
11.14,11.15, 11.16, 11.17 3a/laHnH
P 12, Temnr 12.1, 12.2,12.3, 12.4
P 13, Temsi 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

OK 02. Ucnonp30BaTh P1, Temal.l, 1.2, 1.3 II-o/c*, 1.4, TectupoBanue

VYeTHBI onpoc

MOMCKA, aHAJIN3a U P2, Temsr 2.1,2.2,2.3,2.4,2.5 MareMaTHdecKui
MHTepIIpeTALIH P3,Tems 3.1,3.2,3.3,3.4 JUKTaHT
uH OPMAIHH, 1 P4, Temr1 4.1, 4.2,4.3 I1-0/c, 4.4, VIRMBHyaTbHAS
nH(pOpMaITMOHHBIE 4.5, 4.6 II-o/c, 4.7 CaMOCTOSTEIbHAS

P 5, Temnr 5.1, 5.2, 5.3, 54, 5.5,
TEXHONOTHIT AU 5.6 5.7 T-0/c, 5.8, 5.9, 5.10,5.11 | Pacora
BBITTOJTHEHHS 33124 P 6, Temsl 6.i, 6.5_ ’ ’ IIpencraBneHue
HpO(beCCHOHaHLHOﬁ P7. Tembr 7.1.7.2.7.3.7.4.7.5 PE3YyJIbTATOB
ACATCIbHOCTH 7.6: 7.7 H-o/c,, 7.8: 7.9,, 7.16 H-z)/c, NPaKTUIECKUX padoT

3aII_II/ITa TBOPYCCKUX
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P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
P9, Tems1 9.1, 9.2, 9.3, 9.4, 9.5 II-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 IT-o/c,
10.4

P11, Temsr 11.1,11.2,11.3,11.4,

pabor

3amura

WHIUBUTy AJIbHBIX
MPOEKTOB
KonrponsHas pabora

11.5,11.6, 11.7 [l-o/c,11.8,11.9, | Bpmonnuenue

11.10 IT-o/c, 11.11, 11.12, 11.13, OK3aMCHAIINOHHBIX

11.14,11.15,11.16, 11.17 3aJ1aHui

P12, Temsr 12.1, 12.2, 12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,

13.5I1-0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 03. IlinanupoBats u P1, Temal.1, 1.2, 1.3 II-0/c’, 1.4, TectupoBanue
pean30BbIBATH 1.5, 1.6 VCTHBII 0mpoc
COOCTBEHHOE P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTuueckuii
npodecCHOHATLHOE U P 3, Temsr 3.1,3.2,3.3,3.4 JTUKTAHT
JIMYHOCTHOE Pa3BUTHE, P 4, Tempr 4.1, 4.2, 4.3 IT-0/c, 4.4, VHuBU Iy aIbHas
NPCAIIPUHUMATCIIECKYIO ;55, 4;? H'O/§’14'75 ) 53 5455 CaMOCTOSTCIIbHAsL
5657 Tlolc, 5.8, 59,510, 5.1 | P0°T®
npodeccuoHanbHOU chepe, P 6, Tembl 6.1, 6.2 [IpencraBienue
HUCITIOJb30BAaTh 3HAHUA I10 P 7’ TeMbl 7‘1’ 7.2’ 7‘3’ 7.4’ 7‘5’ PE3YJIbTATOB

(rHAHCOBON T'PaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUIX

7.6,7.711-0/c,7.8,7.9,7.10 I1-o/c,
7.11

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5 II-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 IT-o/c,
10.4

P11, Temsr 11.1,11.2,11.3,11.4,

MPaKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabort

3amura

VHIUBHTy aJIbHBIX
MIPOEKTOB
KontponsHas pabota

11.5,11.6, 11.7 [-o/c,11.8,11.9, | Brroasenue

11.10 IT-o/c, 11.11, 11.12, 11.13, | IK3aMCHALHORHDIX

11.14,11.15,11.16, 11.17 3a/laHun

P12, Temsr 12.1, 12.2, 12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 4,

14.5 I1-o/c, 14.6
OK 04. DddextuBHO P 1, Tema 1.1, 1.2, 1.3 1-0/c% 1.4, | Tectuposanue
B3anMOENCTBOBATE U 1.5,1.6 VYeTHbI# onpoc
paboTath B KOJUIEKTHBE U P2, Tems 2.1,2.2,2.3,2.4,2.5 MaremaTnyeckui
KOMAaHe P 3, Temsr 3.1, 3.2,3.3,3.4 JUKTAHT

P4, Tems1 4.1, 4.2, 4.3 I1-o/c, 4.4, VIHIMBH/TyabHAS

4.5, 4.6 II-o/c, 4.7 CaMOCTOSTEIbHAS

P 5, Temur 5.1, 5.2, 5.3, 54, 5.5,

paborta
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5.6 5.711-0/c, 5.8,5.9,5.10, 5.11

P 6, Temrr 6.1, 6.2

P7, Temor 7.1,7.2,7.3,74,7.5,
7.6,7.711-0/c, 7.8,7.9,7.10 I1-o/c,
7.11

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temnr 9.1, 9.2, 9.3, 9.4, 9.5 I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 IT-o/c,
10.4

IIpencrasinenue
pEe3yNIbTaToB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabort

3amura

WH/IUBUTy aTbHBIX
IIPOEKTOB
KonTponbhas padora

P11, Temsr 11.1,11.2,11.3,11.4, Brimonnenue

11.5,11.6,11.7 I1-0/c,11.8,11.9, JK3aMEHAIIMOHHBIX

11.10 IT-o/c, 11.11, 11.12, 11.13, 3a1aHmit

11.14,11.15, 11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 05. OcyiiecTBisTh P1, Temal.l,1.2, 1.3 II-0/c’, 1.4, TectupoBanue
YCTHYIO U TACBMEHHYIO 1.5, 1.6 VCTHBII ompoc
KOMMYHUWKAIHIO Ha P2, Temer 2.1,2.2,2.3,2.4,2.5 MatemaTnuyecknii
rOCYIapCTBEHHOM SI3BIKE P 3, Temsr 3.1,3.2,3.3,3.4 JIAKTAHT
Poccuiickoii denepanuu ¢ P4, Tembi 4.1, 4.2, 43 11-0/c, 44, | Yyypunyansnas
y4eToOM 0COoOeHHOCTEH 4.5, 4.6 II-o/c, 4.7 CaMOCTOSITEIIbHAS
COLHMANBHOTO 1 P 5, Temur 5.1, 5.2, 5.3, 54, 5.5, pabora

5.6 5.711-0/c,5.8,5.9,5.10, 5.11
KYJIbTYpHOT'O KOHTEKCTa P 6, Temni 6.1, 6.2 [IpencrasicHue

P7, Temsr 7.1,7.2,7.3,7.4,7.5, pE3yJIbTATOR

7.6, 7.7 I1-o0/c, 7.8, 7.9, 7.10 I1-o/c,
7.11

P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5
P9, Temnr 9.1, 9.2, 9.3, 9.4, 9.5 I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 IT-o/c,
10.4

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 IT-0/c,11.8,11.9,
11.10 IT-o/c, 11.11, 11.12, 11.13,
11.14,11.15, 11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6

MPAKTHYECKHUX paboT
3anuTa TBOPYECKHUX
pabot

3amura
WHJUBUIyaTbHBIX
MIPOEKTOB
KonrtponsHas pabora
Brimonnenue
9K3aMCHAIIMOHHEIX
3aJaHuN

OK 06. ITposBnsaTh
IPaKJAHCKO-

P1, Temal.l, 1.2, 1.3 II-o/c}, 1.4,
1.5,1.6

TectupoBanue
YeTHBI o1poc
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MaTPUOTUYECKYIO MMO3ULHUIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBECHUE Ha
OCHOBC TpaJUIIMOHHBIX
00IIeYEITIOBEUCCKIX
IIEHHOCTEH, B TOM YHUCJIC C
YUE€TOM rapMOHH3allun
MEKHAIlMOHAJIbHBIX U

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

P 3, Temsr 3.1,3.2,3.3,34

P4, Temr1 4.1, 4.2, 4.3 I1-0/c, 4.4,
4.5,4.6 I1-o/c, 4.7

P 5, Temnr 5.1, 5.2, 5.3, 54, 5.5,
5.6 5.71l-0/c,5.8,5.9,5.10,5.11

P 6, Temrr 6.1, 6.2

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-o0/c, 7.8, 7.9, 7.10 I1-o/c,

MaremaTuueckui
JTUKTaHT
NunuBuayanbHas
CaMOCTOSITEIIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPaKTHYECKUX padoT

MEKPETUTHO3HBIX 7.11 3ammra TBOPUECKUX
OTHOLICHHH, TIPUMCHSITh P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5 pabor
CTaHJapThI P 9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5 [1- | 3ammuTa
AHTHKOPPYIIHOHHOTO 0/c, 9.6 UHIUBUIYaTbHBIX
NOBeIEeHHs P 10, Temsr 10.1, 10.2, 10.3 II-o/c, IPOEKTOB

10.4 Konrponbnas pabora

P11, Temsr 11.1,11.2,11.3, 11.4,

115,116, 117 Tl-o/c11.8,11.9, | ChmomeHne

11.10 Tl-o/c, 11.11, 11,12, 11.13, | 2F3aMCHAHHONHbIX

11.14,11.15,11.16, 11.17 sajarmn

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsi 13.1, 13.2, 13.3, 13.4,

13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 142, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 07. ConeticTBOBaThH P1, Temal.l, 1.2, 1.3 II-0/c’, 1.4, TectupoBanue
COXPaHEHHUIO OKPYXKAIOIIeH 1.5, 1.6 YcTHbIl onpoc
- P2, Temer 2.1,2.2,2.3,2.42.5 Y O ———
pecypcocOepekeHuto, P3, Temn 3.1,3.2,3.3,3.4 JAUKTaHT
HpUMEHSATh 3HaHUs 00 P4, Tempr 4.1, 4.2, 4.3 IT-0/c, 4.4, Wn By Iy anbHas
U3MEHEHHMH KJIMMaTa, 4.5, 4.6 IT-o/c, 4.7 CaMOCTOATENIbHAS

P 5, Temnr 5.1, 5.2, 5.3, 54, 5.5,
MPHHIIIBL OCPEKIMBOTO 5.6 5.7 1I1-0/c, 5.8,5.9,5.10,5.11 pabora
NpOM3BOACTBA, SQYEKTHBHO | p ¢ "Tey 6.i, 67 ’ [IpencraBnenne
ACHCTBOBATE B P7,Tewmni 7.1,7.2,73,74,75, | Pesynbraros

I-Ipev'%BI)I‘-IaI\/JIHBIX CUTyalusax

7.6, 7.7I1-o0/c, 7.8,7.9,7.10 IT-o/c,
7.11

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5
P9, Tems1 9.1, 9.2, 9.3, 9.4, 9.5 II-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 IT-o/c,
10.4

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 I1-0/c,11.8,11.9,
11.10 IT-o/c, 11.11, 11.12, 11.13,
11.14,11.15,11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5I1-0/c, 13.6

MPAaKTUYECKUX paboT
3amura TBOPUECKUX
pabort

3amura
WHIBUIYATBHBIX
MIPOEKTOB
KonTponbhas padora
Brinonnenue
HK3aMEHAIIMOHHBIX
3a1aHUI

51



P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

[IK 2.1 OpranuzoBbiBaTh U
OCYILECTBIISATh
IPEIBapUTEIbHYIO U
HPENOIETHYIO TOATOTOBKY
OECITMIIOTHBIX
BO3/YIIHBIX CYy/0B
BEPTOJIETHOTO
THUIIA.

P1,Tema 1.6

P4, Temsr 4.6

P5, Temnr 5.7

P7, Temnr 7. 10

P8, Temr 8.4

P9, Temer 9.5

P 10, Temsr 10.3

P11, Temer 11.9, 11.15
P12, Temm 12.2

P 13, Temsr , 13.3,13.6
P 14, Temer 14.5

[IpencraBinenue
pe3yJIbTaToB
MPaKTUYECKUX paboT
NuauBuayanbHas
CaMOCTOSITeNIbHAS
pabora
TecTtupoBanue
KonrtpomnsHas pabora

S HEPEYEHDB UCITIOJIB3YEMbBIX METOJ0OB OBYUEHUSA

5.1 ITaccuBHBIE: OMPOC, PENPOIYKTHUBHBIC YIIPAKHEHUS 10 3aKPETUICHUIO U 0TpaboTKe

HU3YUYCHHOI'O MaTcpurajia

5.2 AKTUBHBIC U UHTEPAKTUBHBIC: SBPUCTUUYECKHE O€Ce/Ibl, TUCKYCCHUU, TPOCKTHBIN METOI,

NPE3CHTALUH.
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