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1 TACHIOPT PABOYEM TPOI'PAMMBI YYEBHOI'O IIPEJIMETA
OV /.07 II MaremaTuka

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMMbl

Pabouas mnporpamma ydeGHOro mnpeaMeTa SBISETCS YacTbi0 MPOrpaMMbl CPEIHEro
(momHoro) obmero o6pasoBanuss mo crnenuanbHocTH  13.02.07  DOnekrpocHabxenue (1Mo
OTpacisiM).

. Ilpu peanuzanuu paboueit mporpaMMbl MOTYT HCIIOJIB30BATHCS PA3TUYHBIC
00pa3oBaTeNbHbIC TEXHOJIOTHH, B TOM YMCJIC JUCTAHIIMOHHBIC 00pa30BaTeNbHBIC TEXHOIOTHH,
3IEKTPOHHOE 0OyUEHHUE.

PabGouass nmporpamma  yueOHOro mpeaMeTa MOKET ObITh  HCIIOJIb30BaHa B
npoecCHOHaNBHOM MOATOTOBKE, MEPENOATrOTOBKE U MOBBIIICHUH KBAIU(UKAIMK pabo4yuX MO
npodeccusim:

- 3JICKTPOMOHTEP KOHTAKTHOM CETH;
- DJICKTPOMOHTEP T10 IKCIUTYaTAllMH PACTIPECIUTEIbHBIX CETEH ;
- DJICKTPOMOHTEP TATOBOM MOICTAHITUN

1.2 Mecrto yuyeoHoro npeamera B crpykrype OIIOII-IIIICC3:

B yue6nsix mianax OITOII-IIIICC3 yue6nsiii npeamer OY1.07I1 MatemaTika BXOAHUT
B COCTaB OOIIUX y4eOHBIX MPeaIMeToB, GOPMUPYEMBIX U3 00A3aTENBHBIX MPEIMETHBIX 00sacTeit
®I'OC cpennero obmiero oOpazoBanus, ans cneruanbHocTet CIIO. C yuérom mnpodumns
OCBaMBaeMOM CHEIMAIbHOCTH JaHHBIA y4eOHBIN MpeaMeT peanusyeTcs Ha 1 Kypce.

1.3 [InanupyemMble pe3yJbTaThbl OCBOCHHS Y4eOHOI0 mpeaMera:

1.3.1 Ilens yueObHOTO TIpEIMETA:
Hemn wm 3agaum: OCHOBHOW LENbIO HM3YyYEHHUS Kypca SBISETCS pPa3BUTUE MBILUICHUS,
HUCIIOJIB30BaHUA B HOBCCI[HGBHOﬁ JKH3HM H  oOecreyeHus BO3MOXKHOCTH YCIICUIHOT O
IPOJOJDKEHU O0pa3oBaHMs MO CHEUUAIBHOCTSAM, CBS3aHHBIMM WM HE CBA3aHHBIMU C
IIPUKJIATHBIM UCIIOJIB30BAHUEM MAaTEMATHKH.

3agaun:

— OBJIAACHUC KIIFOUCBBIMHU TIIOHATUAMU U 3aKOHOMCPHOCTAMHU, Ha KOTOPBIX CTPOUTCIA
MaT€MaTuKa, paClio3HaBaHUEC COOTBCTCTBYIOUIUX UM IIPHU3HAKOB U BSaHMOCBﬂSGﬁ, CITOCOOHOCTH
ACMOHCTPUPOBATH PA3JIMYHBIC ITOAXOAbI K MATEMATHYCCKUX 3aJa4

— YMCHHC PpCHIATH IIPAKTUYCCKUC W OCHOBHBIC TCOPCTUYUCCKHUC 3aJlda4H, XaApPAKTCPHBIC JI
HCITIOJB30BaHUA MAaTEMAaTUYCCKUX MCTOI 0B,

— HaJIM4Yuc Hpe)lCTaBJ'IeHI/Iﬁ 0 MaTeMaTHKE KaK IEJIOCTHOH TCOpHH, 00 OCHOBHBIX CBS3IX C
pa3jInuHbIMU y‘ICGHBIMI/I JUCHUIIIIMHAMHA.

1.3.2 B pe3ynbpTare 0ocBOCHHs y4eOHOro MHpeaMeTa 00ydaromuiics JomKeH

yMeTh:
V.1 BBITONHATH apuPMETHYECKHE ACUCTBUS HAJ YUCIAMH, COYETas yCTHbIE M INHCHMEHHBIC
NIPUEMBI; CPaBHUBATh 3HAUCHHS YUCIIOBBIX BBIPAKCHHI; BBIUYUCIIATH 3HAUYEHUS DJIEMEHTapHBIX

dyHKIHMI;



V.2 HaxoauTh NpUOIMKEHHBIE 3HAYCHHS BEJIMYMH U MOTPEIIHOCTH BBIYMCIECHUHN (a0COMIOTHYIO
U OTHOCUTEJBHYIO); CPAaBHHBATh YKCIIOBBIC BBIPAXKEHUS; BBINOJHATH C 33JJaHHOM TOYHOCTBIO
apudmeTnyecKue AelCTBUS;

V.3 HaxXoJuTh MOAYJIb W apryME€HT KOMIIJICKCHOI'O 4YHCIIa; I/1306pa}KaTL KOMIIJICKCHOC YHCJIO
TCOMETPHUUICCKHU, ICPEXOAUTH OT OHHOﬁ (bopMH KOMIIJICKCHOI'O 4YHCJIa K I[perfI, BBIIIOJIHATDH
JIeHCTBHS HaT qucjiaMu, CO4YCTasA YCTHBIC U TIMCbMCHHBIC IIPUCMBI;

V.4 HaxoauTh 3HAYEHUS] KOPHS HAa OCHOBE ONPENEIICHHUS, MCIOIb3ys IMPU HEOOXOIUMOCTU
UHCTPYMEHTAJIbHBIE CPEICTBA; IOJb30BAaThCS MPUOJIMKEHHOM OLEHKOW INpU MPAKTUYECKUX
pacuerax; BBIIOJHATH NPeoOpa3oBaHUS BbIPAXKEHUH, NPUMEHsAs (OPMYJbl, CBS3aHHbBIE CO
CBOMCTBAaMH KOPHEH;

V.5 HaXoAWUTh 3HAUYEHUE CTENEHW  Ha OCHOBE OINPEAENIEHUS, UCIOJb3Ys IIPH HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA; I0JIb30BaThCsl NMPHUOIMKEHHON OLIEHKOM NIpH IPAKTHUECKHUX
pacyerax; BBIIOJHATH NPeoOpa3OBaHUS BBIPAKECHUU, NPUMEHSS (OPMYJbI, CBS3aHHBIE CO
CBOMCTBaMM CTCIICHCH;

V.6 ompenenaTts OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIHA, WILTIOCTPUPOBATH WX Ha TpaduKax;
CTPOUTH TpapUKH U3YICHHBIX (PYHKINH, HIUTIOCTPUPOBATH 110 TpaduKy CBOWCTBA 3JIEMEHTAPHBIX
(GyHKIUH; onpenensTh cBOMCTBa (GYyHKIUHU 1O GOpMYIIe U MO rpaduKy; HCIOIb30BaTh MOHATHE
(GyHKLIMU 17151 ONMCAaHUS U aHAJIN3a 3aBUCUMOCTEH BEIUYMH;

VY.7 crpouth rpaduK cTENeHHOW (YHKIMH, OMPEAeNsATh CBOHCTBa (YHKIHMH IO Tpaduky,
npeoOpa3oBbIBaTh Tpaduky, 3a7aBaThb OOpAaTHYI (YHKIHIO aHAIUTUYECKH U Tpaduyeckw,
peliaTh uppaloHaIbHble ypaBHEHUS M HEPABEHCTBA PA3IMYHBIMU CIOCO0aMU;

V.8 cTpouth rpaguk mokazaTelbHON (YHKIHMH, ONPEAENsATh CBOMCTBA (DYHKIUU MO Trpaduky,
npeoOpa3oBbIBaTh TpaduKH, pelIaTh MOKa3aTelbHble YpAaBHEHUS W HEPABEHCTBA Pa3IUYHBIMU
crocobamu, peraTb CUCTEMbI I0Ka3aTeNbHbIX YPaBHEHUN 1 HEPABEHCTB;

V.9 BbuHCHATH JOrapuMHUYECKUE BBIPAKEHUS, IPUMEHSITh CBOICTBa Jorapu@MoB K
peoOpa3OBaHUI0 BBIPAXKEHUH, CTPOUTh Trpaduk Jorapu@MUUecKod QYHKIHMH, OIPEAEsATh
cBOiicTBa Jorapudmuueckod ¢QYHKIUM 1O Trpapuky, MpeoOpa3oBbIBaTh TpaduKH, pelaTh
JorapuMuyuecKre ypaBHEHUSI U HEPABEHCTBA Pa3INYHbIMU CIIOCOOAMU;

V.10  BbUMCHATH  3HAUYEHUS  TPUTOHOMETPUUYECKUX  (QYHKIMH,  NpeoOpa3oBbIBAThH
TPUTOHOMETPUUECKHUE BBIPAXKEHUS, TOKA3bIBaTh TPUTOHOMETPUYECKHUE TOKIECTBA;

V.11 pematb TPUTOHOMETPUUECKUE ypaBHEHUS U HEPABEHCTBA, CUCTEMBI;

V.12 BblUMCHATH 3HAU€HHE (YHKIUHU 1O 3a/laHHOMY 3HAYEHMIO apryMEHTa IpU pa3iIHMyuHbIX
crocobax 3aJaHusl (PYHKIHMM;, CTPOUTh TpadUKU H3Y4YEHHbIX (DYHKUMN, WLIIOCTPUPOBATH IO
rpadguKky cCBOMCTBAa (DYHKITUH; BBIMIOIHATH MTpeoOpa3oBaHus rpauKOB; UCIIOIL30BATh MTOHSATHE
(GyHKLIMU 17151 ONMCAaHUS M aHAJIM3a 3aBUCUMOCTEH BEIUYHH;

V.13 3agaBaTh YHUCIIOBBIE IOCIEAOBATENBHOCTH, BBIYMCIATH IPEIENbI IOCIEN0BATEIBHOCTEN,
HaXOJUTh CyMMY O€CKOHEYHO YyOBIBaIOLIEH T'eOMETPUYECKOl MpOrpeccuu; HaXOAUTh
MPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIINH;



UCTIOJIB30BaTh MPOU3BOHYIO JUISI U3YUEHUSI CBOMCTB (DYHKIMI M MOCTPOEHUS Tpa)uKOB, YMETh
NPUMEHSTh TMPOUW3BOJHYIO JJIsi TPOBEICHUS MNPHUOMMKEHHBIX BBIYMCICHUH, HAXOIUTh
npuOIKeHHOe 3HadeHWe (GYHKIUU W e€ MpupameHue B TOYKE, HaXOJUTh 3HAUCHUE
MPOU3BOJTHON MO TpaduKy, ONMpeneisTh CBOMCTBa (GYHKIMU MO rpaduky €€ TpOU3BOIHOM.
pemaTth 3aJadu MPUKIAJTHOTO XapakTepa, B TOM YHCJIE COIHMATbHO-JKOHOMHYECKHE U
dusnyueckue, Ha HAXOXKIECHUE CKOPOCTU U YCKOPCHHSI,

V.14 HaxoauTh NPOU3BOAHBIC 3IEMEHTAPHBIX (PYHKIUI; HCIIONB30BaTh MPOU3BOIHYIO IS
U3y4eHHs] CBOMCTB (PYHKUMH M MOCTPOEHUS Tpa(uKOB; yMETh HNPUMEHSTH NMPOUZBOAHYIO JJIS
NPOBEICHUS MPUOTKEHHBIX BBIYUCICHUN, HAXOAUTD MPUOIMKEHHOE 3HaYeHHE (DYHKIMU U e€
NpUpalieHne B TOYKE, HAXOJUTh 3HAYCHHWE MPOM3BOJHON MO TpaduKy, ONpeneNiiTh CBOWCTBA
¢GyHKkuuu 1o rpaduky e€ mpou3BOIHON, pelaTh 3ala4y NPUKIAJHOIO XapakTepa, B TOM YHciie
COLIMAJIbHO-9KOHOMHUYECKUE U (PU3UYECKHE, Ha HAXO0XKJECHHE CKOPOCTH M YCKOPEHUS;

V.15 HaxonuTh HEOINpPENEICHHBIH HHTErpajl, BBIYMCIATH OINPEAEIEHHBI HMHTErpajl, pellarhb
3aJjauu ¢ IPUMEHEHHEM UHTerpana B (U3MKe U TeOMEeTpUH;

Y.16 onucbiBaTh B3aUMHOE pACIHOJOKEHUE TMPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXJICHUS 00 3TOM PaCIIOIOKEHUH;

Y. 17 BbINONHATH [JEUCTBUS C BEKTOpaMH TI'€OMETPUYECKH, pPAacKIaJblBaTb BEKTOpP I10
HaIIpaBJICHUSAM, HAXOIUTD YIOJ MEKIY BEKTOpaMU, IIPOCKLUIO BEKTOPA HA OCh;

V.18 pewate mnpocredmMe 3agadyd B KOOPAMHATAX, BBIUUCIATH CKaSIPHOE IIPOU3BEICHUE
BEKTOPOB, N300pa’kaTh BEKTOPHI B PSIMOYTOJIBHOM CHCTEME KOOPIWHAT;

V.19 pacmno3HaBaTh Ha 4YepTEXax W MOMAEISAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TPEXMCPHBIC O00BEKTEI C X OIIMCaHUAMHU, I/I306pa)KCHI/IHMI/I;

n300paxkaThb OCHOBHBIE MHOTOTPAHHUKH; BBIIIOJIHATH YEPTEXKHU 10 YCIOBUSAM 33]1aY;
cmpoums npocmetiuiue ceveHus Kyoa, npusmvl, NUPaAmuobl,

pemiats MIaHUMETPUYECKHE U TMPOCTEHIINe CTepeoMeTpUUYecKHUe 3aJayd Ha HaXOXIACHHE
T€OMETPUUYECKHUX BEJIMYWH (JJIMH, YTJI0B, IUIONIA/IeH, 00bEMOB);

HCIIOJIB30BAaTh IIPU PCIICHHUU CTCPCOMECTPHUICCKUX 3adaY IIIaHUMETPUICCKUC (baKTI:I 1 MCTOIBbI;

V.20 BBIYHCIATH U I/I306pa)KaTB OCHOBHBIC 3JIECMCHTBI TCJI BpAlICHUS; CTPOUTH HpOCTCfII.HPIC
CCUCHUS TCJI BpallICHUA

V.21 HaxoauTh IUIOMIAJM MOBEPXHOCTEH MPU3MbI, TUPAMUJBI, LUIUHAPA, KOHYCa U IIapa;
HaXOJUTh 00ObEMBI TPU3MBI, TUPAMUIBL, IWIKH/PA, KOHYCA U 11apa;

V.23 BBUUCHATH B MPOCTEHIINX CIy4asX BEPOATHOCTH COOBITHI Ha OCHOBE MOJICYETa YHCia
HCXOJIOB BEPOSITHOCTHBIM XapaKTep Pa3IMYHBIX IPOLIECCOB OKPYKAMOIIETO MHpA, IMPUMEHSTH
JUISL aHAJIM3a PealibHBIX YUCIIOBBIX JaHHBIX, MPEACTABICHHBIX B BUJE JUarpamm, rpadukoB; A
aHanu3a MHGOPMAIUN CTaTUCTUYECKOTO XapaKkTepa;

V.24 pemarh panvoHaJbHBIE, MOKa3aTeNIbHbIE, JOTapUPMHUUECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHUs, CBOAAIIMECS K JMHEHMHBIM M KBAJAPAaTHBIM, a TAKXXE AHAJIOIMYHBIC HEPABEHCTBA;
UCIOJIb30BaTh IpaduuecKkuii METOJl pelleHusl YpaBHEHUW U HEPaBEHCTB, CHCTEM HEPaBEHCTB;



n300paxaTh Ha KOOPJAUHATHOM IMJIOCKOCTU PEIICHUs] YPaBHEHHM, HEPABEHCTB U CHCTEM C JABYMS
HEU3BECTHBIMU; COCTABJIATh U PElIaTh YPaBHEHUSI U HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHBIC
BEJIMUMHBI B TEKCTOBBIX (B TOM YHCJIEC MPUKIIAJAHBIX) 3a]a4ax.

3HATh:
3.1 3HaueHne MaTeMaTHYECKON HaYKU Ul PEIIeHUs 3a/1a4, BOZHUKAIOIINX B TEOPUH U MIPAKTHKE,
HIMPOTY U B TO K€ BpEMsI OTPaHMUYEHHOCTh MPUMEHEHHUSI MaTEMaTHYECKUX METOJIOB K aHAINU3Y U
MCCJIEIOBAHUIO MPOIECCOB U SIBJICHUN B MPUPOJE U OOLIECTBE, UCTOPUIO PA3BUTUS MOHSITHUS
YKClIa ONPEJICJICHUE LEJIbIX, PAlHUOHAIBHBIX YHCEN M JACHCTBUTEIbHBIX YMCEN; CTaHAapTHBIN
BU/I 3aIIUCH YUCIIA;

3.2 ompenencHue aOCOJIOTHOM W OTHOCHUTEIBHOW IOTPEUTHOCTH MPUOIMKCHUS; TPUEMBI
BBIYMCIICHUN C TPUOIMKEHHBIMU JJAHHBIMU;

3.3 OnpeaACICHUC KOMIUICKCHOI'O 4YMUCJid; MOAYJIb U apTYMCHT KOMIIJICKCHOT'O YHCJIa, pa3JIMYHbIC
(bOpMBI KOMIIJICKCHOI'O YHCJIa,

3.4 onpeneneHue KOPHS HATYpaIbHOM CTETIEHH U €0 CBOMCTBA;

3.5 ompeneneHue CTENEHM C PANMOHAIBHBIM M JIEHCTBUTENBHBIM TIOKa3aTejleM; CBOMCTBA
CTEIIeHEH;

3.6 ompeneneHue YMCIOBOM (YHKIIMH, CIIOCOOBI €€ 3a/laHus; OCHOBHBIE CBOWCTBA YHCIIOBBIX
byHKIMI; mpocTeiiiue npeodpa3zoBaHus rpaKoB;

3.7 cBolicTBa U TpadUKu CTETICHHOW (YHKIIMH, ONpe/esieHrne 00paTHON (DyHKIIMH, OTIpeieTIeHIe
UppaMOHATLHBIX YPaBHEHHH, CIIOCOOBI pEIIeHUS] UPPAIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB;

3.8 cBoiicTBa W TpaduKH TOKA3aTeIbHON (YHKUIWHU, CIIOCOOBI PEIICHHS ITOKa3aTeIbHBIX
yYpaBHEHUI U HEPABEHCTB;

3.9 onpenenenue gorapupmMudeckoi GyHKIINHA, CBOUCTBA JIOTapudMHUIEeCKOr PyHKIINH;

3.10 cuHyc, KOCHHYC, TaHI€HC, KOTaHI€HC IPOM3BOJBHOIO YyIJa; paJuaHHas Mepa YrIia;
BpallaTeJIbHOE IBM)KEHHUE; OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAeCTBA. DOPMYJIIbI IPUBEACHUS.
CuHyc, KOCUHYC ¥ TaHI€HC CYMMBbI U Pa3HOCTH JIBYX yrioB. CHHYC U KOCHUHYC JIBOMHOTO yTJja.
@Dopmynvl nonogunnoz2o yana. Illpeobpazosanus CymMmbl MPUSOHOMEMPUYECKUX @OYHKYUll 6
npoussedeHue U npouzseoeHus 6 cymmy. Buipaosicenue mpuconomempuueckux gynkyui uepes
manzenc nonoeuHHo20 apeymenma. Ilpeobpazoeanusi TPOCTEUIINX TPUTOHOMETPHUUECKUX
BBIPAKECHMUI;

3.11 onpedenenue apxcunyca, apKKOCUHyCd, apPKMAHSEHCA YUCAA, CIOCOObI pEelIeHUs
TPUTOHOMETPUYECKUX YPAaBHEHUH U HEPABEHCTB;

3.12 cBoiicTBa ¥ rpaduKu TPUTOHOMETpUYECKUX (DYHKIUH, CBOMCTBAa M Ipaduku 0OpaTHBIX
TPUTOHOMETPUUYECKUX (PYHKIUH;

3.13 ompeneneHure YKUCIOBOM IMOCIIEIOBATEILHOCTH, CIIOCOOBI 3aJaHUSI M CBOMCTBA UYMCIOBOMN
MOCJIEIOBATENILHOCTH, NOHAmMuUEe O npedene NOCie008ameNbHOCMU, Cyujecmeosanue npeoena
MOHOMOHHOU O2PAHUYEHHOU NOCIe008ameNbHOCMU, CYMMHPOBAHUE MOCIEI0BATEIbHOCTEH,
0EeCKOHEUHO YOBIBAOIasi FTeOMETPUYIECKasi IPOTPECCUs U e€ CyMMa, HoHsAmUe O HeNnpepbleHOCMU
@yHKYyuU. IPUEMBI BBIYUCIICHUS TIPE/IEIOB MOCIEA0BATENHHOCTEN U MPeaeToB PYHKIINIA .



3.14 ompeneneHue NPOU3BOMHON, €€ TeOMETPHYECKHUN M (U3MYECKUN CMBICI, TpaBuiIa M
dbopmynel quddepeHIPOBaHS, ONPEAeICHUE BTOPOH MPOU3BOAHOM, IPU3HAKUA BO3PACTAHUS U
yObIBaHUSI (DYHKLUH, OINpPENEICHUE TOYEK SKCTPEMYyMa, YCIIOBHS BBITYKJIOCTH BBEpPX M BHU3
rpaduka QyHKINH, TOYKH ITeperuda, cxemy uccieqoBanus GyHKIUU I HOCTPOCHUS (PYHKITHH,
QITOPUTM HAXOXKICHUS HAMMEHBIIETO0 W HaWOOJIbIIEro 3HaueHWs (YHKIHH, ypaBHEHHUE
KAcaTeJIbHOM.

3.15 Tabnuiy mepBooOpa3HBIX 3JIeMeHTapHBIX (yHKIWH, hopmyny Herotona — JlelOHwuIa,
OIpeieICHNue HHTErpalla, CBOMCTBAa MHTETPaa;

3.16 OCHOBHbBIC MOHATHS U OIpPENEIECHUs CTEPEOMETPUM, UX M300pakeHUs U 00O03HAYEHUS;
OIpe/IeNIeHUs] NapaUIEIbHbIX MPSAMbIX, CKPEIIUBAIOIIMXCS NPSAMBIX ME€PECEKAIOLINXCS MPSIMBbIX;
NPU3HAKU NApaJIebHOCTH MPSMbIX, NPU3HAKU TEPHEHIUKYISIPHOCTH MPSMBIX, [PU3HAKU
[apajyIeIbHOCTH  MJIOCKOCTEH, IPU3HAKM TMEPHEHIUKYIIPHOCTU IJIOCKOCTEH, IpPU3HAK
NEPIEHIUKYJIIPHOCTU MPSMOM U IIIOCKOCTH; ONPEAEICHUE NEPIEHIUKYIISIpa , HAKJIOHHON U €€
IPOEKIMH U UX CBOMCTBA; MOHITHE OPTOTOHAJIBHOI'O O NapalIeIbHOTO IPOSKTUPOBAHHUS;

3.17 nonsiTHE BEKTOpa B MPOCTPAHCTBE, MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB, CIIOKECHHE U
BBIYMTAHUE BEKTOPOB, YMHOKEHUE BEKTOPA Ha YNCJII0, OIIPENEICHNE KOMILUIAHAPHBIX BEKTOPOB;

3.18 mnpsMmoyrompHas CcHCTeMa KOOPAMHAT B IPOCTPAHCTBE, OMPEAEICHUE CKAISIPHOTO
IPOM3BEACHUSI BEKTOPOB, YCIOBHE MEPHECHIUKYISIPHOCTH BEKTOPOB (POPMYIBI JJIsl PEUICHHUS
3aJa4 B KOOpJAMHATaXx;

3.19 monsTHE MHOTI'OIr'paHHHKa, OIPCACICHNUC ITPHU3MbI U €€ OCHOBHBIX QJICMCHTOB, IIMpaMUIbl U
€€ OCHOBHBIX 3JICMCHTOB, YCCHéHHOﬁ NUpaMuJbl, MPAMOYI'OJIbHOTO IMAPAJUICIICIINIICAA,

3.20 moHsATHE TeJN BpallleHHUs ¥ UX MOBEPXHOCTEH; OlpeiesieHre MUINHAPa, KOHYca, YCeUEHHOTO
KOHYca, 111apa, cepsl, CBOICTBA ePEUNCICHHBIX (pUryp;

3.21 00béM U ero u3MepeHue; HHTerpajgbHas (opmyna o0béma. PopMynbl 1Jis BBIYMCICHUS
MOBEPXHOCTEH TeOMeTpUUYEeCKHX Tesl (Kyba, MpsSMOYrojJbHOIO MapajieNenunesna, MpU3MBL,
OUpaMUIbl, LWIMHIApA, KoHyca u  coepsl). DopMynsl It BbIYUCIEHHS 00BEMOB
reoMeTpuueckux Ten (kKyba, NpsAMOYTOJILHOTO Tapajulefenuneaa, MpU3Mbl, HTUPAMUIbI,
IUJTUHPA, KOHYCA | 11apa);

3.22 OCHOBHbIE TOHATHS KOMOMHATOpPMKH. 3aJadd Ha TMOACYET 4YHUCIa pa3MeIleHuH,
NEepPECTaHOBOK, coueTaHui. PemieHune 3amau Ha mnepebop BapuaHToB. PopMmyna OMHOMA
Herotona. CoiicTBa OMHOMHHANBHBIX K03 uirentoB. Tpeyronpuuk [lackans;

3.23 ompeneneHue COOBITUS, BEPOSITHOCTH COOBITHS, TEOPEMBl CIOKEHUS U YMHOKEHUS
BeposaTHOocTel. IloHsTe o He3aBucumoctu coObITHi. [loHSATHE IUCKpPETHON CiydaiiHON
BEJIMYMHBI, 3aKOH €€ pacnpenencHus. YucioBble XapaKTEPUCTHUKH JUCKPETHOW CIy4alHOU
BennuMHbL. [IoHATHE 0 3aKOHE OOJIBIINX YHCET;

HpCI[CTaBJ'ICHI/IC JaHHBIX (Ta6JII/II_ILI, AuarpaMmbl U rpa(bmq/l), reHepajibHass COBOKYITHOCTD,
BLI60pKa, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, meauaHa. IloHatue o 3agavyax MaTeMaTHYECKOH
CTaTUCTHUKH,

3.24 PaBHOCWJIBHOCTb YpaBHEHHUH, HEPABEHCTB, CHCTEM. PalMoHaibHBIEC, HppallMOHAIbHbIE,
NIOKAa3aTeIbHbIE W TPUTOHOMETPUUYECKUE YpAaBHEHUS M cuUcTeMbl. OCHOBHBIE INPUEMBI HX
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pemieHnss  (pa3loKEHWE HA MHOXKHUTENM, BBEJCHHE HOBBIX HEW3BECTHBIX, MOACTaHOBKA,
rpaduIecKuidl METON);

3.25PanmoHanbHbIe, UppalMOHATIbHBIC, TTOKA3aTEIbHBIC H MPUSOHOMEMPULUECKUE HEPABEHCEA.
OCHOBHBIC TIpUEMBI UX pelIeHus. Vcronb30BaHHe CBOUCTB U IpaduKOB PYHKIIUI TP PEIICHUH
YpaBHEHHMI M HEpaBEHCTB. MeToll MHTEpBajoOB. M300pakeHWe Ha KOOPIAMHATHOW ILIOCKOCTH
MHOXECTBa PEUICHUH YPaBHEHUI M HEPABEHCTB C JIBYMSI IEPEMEHHBIMHU.

3.26 PaBHOCWJIBHOCTh HEpaBEHCTB, cucTeM. OCHOBHBIE MPUEMBI UX pEHICHUS (pa3ioKeHUE Ha
MHOYKHUTEITY, BBEICHIE HOBBIX HEM3BECTHBIX, MOICTAHOBKA, TpadudecKkuii MeTo);

3.26 PanmoHanbHbIe, HppallOHAIBHBIC, TOKA3aTEIbHbBIC U MPUSOHOMEmpUiecKue HepaeeHCcmaa.
OcHoBHBIE MTPUEMBI UX peleHus. Vcrnonb30Banne CBOUCTB U TpaduKoB PYHKIHIA TPU PEIICHUN
HepaBeHCTB. Meton wuHTepBanoB. M300pakeHHe Ha KOOPAMHATHOW IUIOCKOCTH MHOXECTBA
pelIeHnii HEPaBEHCTB C JIBYMsI IEPEMEHHBIMH.

1.3.3 [Inanupyemblie pe3yabTaTbl OCBOCHUS Y4€OHOTO IIpeaMETa!
Ocoboe 3HaueHmne yueOHbIi npenmeT umeet rpu popmupoBannu u pazputuu OK un IIK:

OK 01. Bribupatp crioco0sl pemieHus 3a1ad npopecCuOHaIbHON JeSTEIIbHOCTH IPUMEHUTEIBHO
K Pa3JIM4YHBIM KOHTEKCTaM

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHAIW3a W HHTEPIpPETAlUU
uHpOpMaUu ¥ UHPOPMALMOHHBIE TEXHOJOTMH JJIS BBIIOTHEHHS 3a7ad MpOo(dhecCHOHAIbHOU
JeATEIbHOCTH

OK 03. IInanupoBaTh U pealn30BbIBaTH COOCTBEHHOE MNPO(HECCHOHANBFHOE U JHMYHOCTHOE
pa3BUTHE, MPEINPUHUMATEIBCKYIO JEATEIbHOCTh B NMPOPECCUOHAIBHON Ccdepe, UCIO0Ib30BaTh
3HaHUA 10 (UHAHCOBOM IPAMOTHOCTHU B PA3JIMYHBIX KU3HEHHBIX CUTYAILIHUSIX

OK 04. D¢ dexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/Ie

OK 05. OcymecTBiATh YCTHYIO U IMMCBbMEHHYIO KOMMYHMKAIMIO HA TOCYAAPCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yueToM 0COOEHHOCTEN COIMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTa

OK 06. IlposiBIsiTh rpakIaHCKO-MATPUOTHYECKYIO MO3HIINI0, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPAJAUIIMOHHBIX OOIIEYETIOBEUECKUX I[EHHOCTEH, B TOM YHCIIE C YUYE€TOM
FapMOHU3ALUA MEXHALMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOUIEHUW, NMPUMEHATH CTaHIAPThI
AHTHUKOPPYIMIIMOHHOTO MTOBEICHUS

OK 07. CopeiicTBOBaTh COXPAaHEHUIO OKPYXKAIOIIEH Cpellbl, pecypcocOepexeH 0, PUMEHITh
3HaHUS 00 W3MEHEHUH KJIMMaTa, MPUHLUUIB OEpeXIMBOrO MPOU3BOJACTBA, 3(PPEKTUBHO

JIEUCTBOBATh B YPE3BbIYAMHBIX CUTYALIHSIX

I1K 2.1 YuTaTh U COCTABIIATH MIEKTPUUECKHE CXEMBI.



O01mme KOMIIETEHIINH

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oﬁume1

I[I/ICIII/Il'l.]'II/Il-IaprIe2

OK 01 Beibupatb criocoOsl
[peLeHus 3a1a4
podeccnoHaTbHOMI

e TeIbHOCTH TIPUMEHHUTEILHO
K Pa3IMYHbIM KOHTEKCTaM

FOTOBHOCTh K TpYyHy, OCO3HAaHHUE IEHHOCTH

MacTepCcTBa, TPYIOII00UE;
aKTUBHOM

T'OTOBHOCTBb K JACATCIIBHOCTH

TEXHOJIOTHYECKON M COHH&J’IBHO?I HaIIpaBJICHHOCTH,
CII0COOHOCTD HHUIOUHUPOBATD, IJIaHUPOBATb H
CAMOCTOATCIIBHO BBIIIOJIHATD TAKYIO ACATCIIbHOCTD,

UHTEpeC pa3IMYHBIM chepam

K
podecCHOHATEHOM JIeATEIIEHOCTH,
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MMO03HABATEIBHBIMH JICHCTBUSMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOATCIIBHO Q)OPMYJII/IpOBaTL

aKTyalu3upoBaTh NpoOJeMy, paccMaTpuBaTh €€

i

BCCCTOPOHHE;
YCTaHABJIMBATb CYH_ICCTBCHHLII\/’I IIPpU3HAK WJIN

OCHOBAaHUA [JId CpaBHCHHA, KJ'IaCCI/I(bI/IKaIII/II/I H

000OIICHHS;

OonpeacisAiTb 1EIUW  JACATCIBHOCTH, 3aJaBaTh
MMapaMETPbl U KPUTCPHUU UX JOCTUIKCHUSA

- BBIABJISATD 3aKOHOMCEPHOCTU W IIPOTHUBOPCYHA B
PACCMATPUBACMBIX SABJICHUAX,

- BHOCUTb KOPPCKTHUBBI B ACATCILHOCTL, OLICHUBATDH

COOTBCTCTBUC  PE3YyJIbLTATOB  LECJIAM, OLCHUBATH

-BJIaJIETh METOAAMHU JJOKA3aTENIbCTB, AITOPUTMAMU PELICHUS
3agad; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSTH UX, IPOBOJUTH J10KA3aTEIbHbIE
[PaCCYXXICHHs B XOJI¢ PELICHMsI 3a/1a4;

- YMETb OIEPUPOBATH MOHATHAMMU: CTETIEHb YUCIIA, JJorapupm
UKCJIa; YMEHUE BBINOJIHATH BBIYUCIICHUE 3HAYCHUN U
peoOpa3oBaHus BBIPAKEHHUH CO CTENEHsAMU U Jorapudmamu,
peoOpa3oBaHust APOOHO-PATMOHANTBHBIX BBIPAKEHHIA;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,
MppaliOHAJIbHBIE, TOKA3aTEJIbHbIE, CTEIICHHBIE,
iorapu@mMuuecKue, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHAMHU: (YHKIINS, HETIPEphIBHAS
(yHKLIMS, TPOU3BOIHAS, IEpBOOOpa3Has, ONpeAeIeHHbIH
MHTETrpal; yMETh HAXOIANUTh IPOU3BOIHBIE JIEMEHTAPHBIX
(hyHKIIUH, UCTIONIB3Ys CIIPAaBOYHBIE MAaTEPUAJIbL; UCCIIEI0OBATh B
[IPOCTENIINX Cllydasix QYHKIIMM Ha MOHOTOHHOCTh, HAXOIUTh
HanOOJbIINE U HAUMEHbIINE 3HaYeHUs PYHKIINN; CTPOUTH
rpad¥Ky MHOTOWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEMaTHYECKOT0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO IIpU
[pELIEHNN 3a]1a4 Ha ABM)KEHUE; PEeIIaTh MPaKTUKO-
OpPUEHTHUPOBAHHBIC 3a/1a4M HAa HauOOJIbIIINE U HAUMEHbIIINE
3HAUEHUS, HA HAXOXACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

! YKa3bIBalOTCA IMUHOCTHbIE 1 MmeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022) B oTrnaronbHoi ¢opme, popmmnpyemble
06uLeo0bpasoBaTeIbHOM ANCUUMNANHON
2 OucumnnnHapHsble (NpeamMeTHbIe) pe3ynbTaTbl YKa3blBAlOTCA B COOTBETCTBUM C UX NOIHbIM NepeyHem Bo FOC COO (B nocnegHen pegakumm ot 12.08.2022




[PUCKU TIOCIIEACTBHIA e TEIILHOCTH,

- pa3BUBATh KPEATHBHOE MBIIUICHUE TPU PEUICHUH|

PKU3HEHHBIX TIPOOIIeM

0) 0a30BBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BJIAJICTh HaBBIKAMHU y4eOHO-UCCIICOBATEILCKON U]

[IPOCKTHON JIeATEIbHOCTH, HABBIKAMU pPa3pelICHUS]

po0em;

- BBUIBJSITH IIPUYUHHO-CIICJICTBEHHBIC CBSI3U |

AKTyaJIM3UPOBATh 3a/1ady, BBIJBUTaTh THUIIOTE3Y €€
JUIsT

3a7aBaTh

[PCIICHUA, HaxXoauThb APTryYMCHTEIL
TOKa3aTelIbcTBA CBOMX YTBEPXKIACHUH,
[1apaMeTpbl U KPUTEPUU PELICHMUS;

- AHAJIM3UPOBATh IOJIYYCHHBIE B XOJ€ pEIICHMS

3ala4uu peE3yJIbTaThl,
MMPOrHO3UPOBATH

KPUTHYCCKHN OLCHUBATH MX

IOCTOBCPHOCTD, N3MCHCHHEC B

HOBBIX YCJIOBUSAX;
-- YMCTb IIEPCHOCUTHL 3HAHHA B ITO3HABATCIBHYIO H
IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

YMCTb HUHTCTPpUPOBATL 3HAHHMA W3  Pa3HbIX

MpeIMETHBIX 00IacTel;

- BBIABHUI'AaTh HOBBIC nacu, npeajaraTrb
OPHUT'MHAJIBHBIC ITOAXOAbI U PCHICHU A,
14 CIIOCOOHOCTH nux HCIIOJIb30BaHUA B

[MO3HABATEILHON U COLMATIbHOM IMPAaKTUKC

- YMETh ONEPUPOBATH MOHATHAMU: PallMOHANbHAS (PYHKIHS,
rokaszaTenabHast QyHKIHS, CTeTIeHHAs (QyHKIIHA,
nmorapumudeckasi GyHKLIUs, TPHTOHOMETPHUUECKUE (PYHKITUH,
0OpaTHbIE PYHKLUHU; YMEHHE CTPOUTh TPaPUKH N3yUEHHBIX
(yHKLMH, UCIIOJIb30BaTh I'pa)MKU MPU U3YYEHUU ITPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTruX y4eOHbIX
[IpEeIMETOB U 33aJa4 U3 PEeabHOM KU3HH; BbIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEX/Ty BETUINHAMH,

- YMETh pelIaTh TEKCTOBBIC 3a7a4l Pa3HBIX TUIIOB (B TOM YHUCIIE
Ha POLIEHTHI, TOJIM U YaCTH, Ha IBUKEHHUE, paboTy, CTOMMOCTh
TOBAPOB M yCIIYT, HAJIOTH, 33Jja4y U3 00JIaCTU YIPaBICHUS
ITMYHBIMU M CEMEHHBIMM (DMHAHCAMU); COCTABIISITh BEIPA)KEHUS,
ypaBHEHMsI, HEPAaBEHCTBA U UX CHCTEMBI IO YCIOBHUIO 33/1auH,
icclieI0BaTh M0JIy4€HHOE PEIlIeHUE U OLIEHUBATh
[PaBONI0100HOCT PE3YJIbTATOB;

- YMETb ONEPUPOBATH MOHATHIMHU: CpEAHEE apu(PMETHIECKOE,
MeraHa, HauboJIbIIee ¥ HauMEHbIIee 3HAUSHHSI, pa3Max,
UCIepcHs, CTaHIapTHOE OTKJIIOHEHHE YMCIIOBOTO Habopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH MHPOPMALIUIO, TIPEICTABICHHYIO B
TabauIax, Ha AuarpamMmax, rpaukax, OTpakarollyro CBOHCTBa
[peaTbHBIX MPOLIECCOB U SBICHUN; IPEACTABIATh HHPOPMALIUIO C
[TOMOILIBIO TAOJIHII U IUarpaMM; UCCIIeI0BaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCJIE C TPUMEHEHHEM I'pauecKuX METOJI0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHIMU: CIIYYaHBIA ONBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTD CITY4allHOTO COOBITHS; YMEHHE BHIYUCIISATh
BEPOSITHOCTH C UCTIOIB30BaHHEM TPaPUIECKUX METOIOB;

[IPUMEHSTH (POPMYJIBI CIIOKEHHSI U YMHOKEHHS BEPOSTHOCTEH,
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KOMOWHATOpHBIE (DAaKThI U (POPMYIIBI IPH PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATLHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMHU BEJTMUMHAMH;, YMEHUE TIPUBOIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX YUCET B IPUPOIHBIX U
OOIIECTBEHHBIX SIBICHHSX;

- YMETh OIIEPUPOBATh NOHATHAMH: TOYKA, IPSIMasi, INIOCKOCTB,
[IPOCTPAaHCTBO, ABYTPAHHBIN YToJl, CKPELIMBAIOIINECS IPSMBIC,
MapajieIbHOCTD U MEePIECHINKYISIPHOCTD MPSMBIX U TUIOCKOCTEH,
YTOJI MEXIY IPSMBIMHU, YTOJI MEXTy IPSIMOM U TUIOCKOCTBIO, YTOJI
MEXTy TUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH JI0 TUIOCKOCTH,
[paccTOsTHUE MEXAY IPSIMBIMU, PACCTOSHHE MEXY TUIOCKOCTSIMHU;
[YMEHHE UCIIOJIb30BATh IIPH PELICHUH 331a4 U3yUYCHHbIEC (aKThl U
TEOpPEeMBbI TNITAHUMETPHH; YMEHUE OIICHUBATh pa3Mepbl 00bEKTOB
OKPYKAIOIIEr0 MUPA;

- YMETb ONEPUPOBATH MOHATHIMU: MHOIOI'PAaHHUK, CEUEHHUE
MHOTOTpaHHHKA, Ky0, TapaieNienuIe ], pu3Ma, TupamMuia,
(burypa 1 MoOBepXHOCTh BpAIIEHHsI, IMIIMH/IP, KOHYC, map, cdepa,
ceueHust PUTYpHI BpalleHus, ITIOCKOCTh, Kacaromasics chepsl,
[MIMHAPA, KOHYCA, IIOMIA b TIOBEPXHOCTH MUPAMUJIBI, IIPU3MBI,
KOHYcCa, HMJIMHPA, MJI0aas chepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumneia, MMpaMuibl, TPU3MBI,
LMINHApA, KOHYCa, 11apa; yMeHHe n300pakaTb MHOTOTPAaHHUKHU U
[MOBEPXHOCTHU BPALICHHUS, X CEYEHUS OT PYKH, C TOMOIIBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMEHUE
[pacrio3HaBaTh NMPABIJILHBIE MHOTOTPAHHUKH;

- YMETh OIIEPUPOBATH TIOHATHSIMH: JIBIKEHHE B TIPOCTPAHCTBE,
Mo100HBIE (GUTYPHI B TIPOCTPAHCTBE; MCIIOJIH30BaTh OTHOIICHHUE
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[UI0IIa/Iei TOBEPXHOCTEH M 00EMOB OJOOHBIX (DUTYp TIpU
pELIeHNH 3a]1a4;

- YMETb BBIYUCIIATH TEOMETPUUECKUE BEIMUUHBI (AJIMHA, YO,
[10111a/1b, 00BEM, TUIOIA/Ab TOBEPXHOCTH ), UCIIOIb3Ys U3yYCHHbIE
(OopMyJIbI U METOBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJAMHAT, KOOpPAUHATBI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEJCHHE, YTOJl MEX/1y BEKTOpaMu, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YNCIIO; HAXOAUTH C
[MOMOIIBIO N3YYEHHBIX (DOPMYJT KOOPIMHATHI CEPEIHBI OTPE3Ka,
[pacCCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETb BBIOUPATh MOAXOJAIINN U3ydEHHBIH METO U1 PEeLLICHUS
3a]jauu, paclo3HaBaTh MaTeMaTu4eckue pakThl U
MaTeMaTUYeCKUe MOJEIH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IIPUMEPHI
MaTeMaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMETh OIEpUPOBATh MOHATUSAMU: ONIpEEICHUE, aKCHOMa,
Teopema, CIECTBHE, CBOMCTBO, IPU3HAK, TOKA3aTEIbCTBO,
[paBHOCHIIbHBIE (POPMYIUPOBKH; YMEHHE (HOPMYIHPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJUTH
[TPUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO
MaTEMaTHYECKON MHAYKLUU; IPOBOANTD JOKAa3aTeIbHbIE
[pacCy/1€HHUs IIPU PELICHUH 33/]1a4, OLIEHUBATh JIOTHYECKYIO
[IPaBHJIBHOCTH PacCyKICHHI;

- YMETh OIEpUPOBATH MOHATUSMU: MHOKECTBO, ITOJIMHOXKECTBO,
oTiepaly HaJl MHOXKECTBAMH; YMEHHUE HCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Juisi ONUCaHHsI peaJIbHBIX MTPOLIECCOB U
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SIBIICHHI TIPU PELICHUH 33/1a4, B TOM YUCIIE U3 APYTHX y4eOHBIX
[pEIMETOB;

- YMETb ONEPUPOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, 1epeBo,
UK, Tpad Ha MUIOCKOCTH; YMEHHUE 33]1aBaTh U ONUCHIBAThH Ipadbl
[Pa3IMYHBIMHU CIIOCOOAMU; UCIIOIB30BaTh IPadbl MPU PEIICHUH
3ajaq;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: COYETAHUE,
[epecTaHOBKA, YUCJIO COUETAHUM, YUCIIO MEPECTAHOBOK; OMHOM
HrroToHa; yMeHHME MTPUMEHSATh KOMOMHATOPHBIE (PAKTHI U
[pACCYKJICHUSI IJIs1 PEIICHUs 3a/1aY;

-YMETh ONEPUPOBATH MOHATHAMU: HATYPAIbHOE YUCIIO, LIETT0e
YICIIO0, OCTATOK M0 MOAYJIIO, palliOHALHOE YHCIIO,
MppalMOHAIEHOE YUCIIO, MHO)KECTBA HATYPaJIbHBIX, IENbIX,
[paIlMOHATIbHBIX, IEHCTBUTENBHBIX YHCEN; YMEHUE UCTIOIb30BaTh
MpU3HAKU JETUMOCTH, HAUMEHBIIUN OOIIHIA enuTeNb 1
HavMEHbIIIee 0011ee KpaTHOe, AITOPUTM EBKITHIA TpU perieHuN
3a1a4; 3HAKOMCTBO C pa3JIMYHbIMU MO3UIMOHHBIMU CUCTEMAaMU
CUVICIICHUS,;

- YMETb CBOOO/IHO OTIEPUPOBATH MOHSATHUSMHU: CTETICHb C IEJIBIM
[MOKa3aTelIeM, KOPEHb HATYpaJIbHOW CTENEHHU, CTENEHD C
[palliOHAIBHBIM I1OKAa3aTEIEeM, CTETIEHb C JIEHCTBUTEIbHBIM
(BelecTBEHHBIM) TTOKa3aTeNeM, JorapudM 4ucia, CHHYC,
KOCUHYC ¥ TaHT€HC MPOU3BOJILHOIO YUCIIA;

- YMETb ONIEPUPOBATH MOHATUSIMH: TOKJIECTBO, TOXKIECTBEHHOE
npeoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMa YPAaBHCHUM
1 HCPABCHCTB, PaBHOCHUJIBHOCTD ypaBHeHHfI, HEPAaBCHCTB 1
CUCTEM, pallHOHAJIBHBIC, NPpAallOHAJIBHBIC, ITIOKA3aTCIIBHEIC,

CTCIICHHBIC, HOFapI/I(bMI/I‘—IeCKI/Ie, TPUTOHOMCTPUYCCKHUC
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YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI; YMEHHE peliaTh ypaBHEHUS,
HEPaBEHCTBA U CHCTEMBI C IIOMOIIBIO Pa3IMYHBIX IPUEMOB;
[peraTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPOM;
[IPUMEHSTh YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JJIs PELICHUS
MaTeMaTHYeCKUX 3ajad U 3a7ad U3 pa3IMyHbIX o0sacTeil HAyKu U
[peaIbHOM JKU3HU;

-yMeTh CBOOOIHO OIEPUPOBAThH MOHATUSAMU: TpaduK QyHKINHU,
oOpaTHast QyHKIHS, KOMIO3HLUS QYHKIUH, THHEHHAs QyHKIHS,
KBaJpaTU4Hask GYHKIHUS, CTeNIeHHAs: (YHKIUS C IETBIM
[oKa3aTesieM, TPUTOHOMETpUIecKre (GyHKINU, 0OpaTHbIC
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
morapudmudeckas pyHKIUN; yMEHHUE CTPOUTH TpaPuKu
(yHKIUH, BBIIOIHATH IpeoOpa3zoBaHus TpaduKkoB (yHKIIHUI;
[YMEHHE UCII0JIb30BaTh rpauKu GYHKIMA IS U3yYCHHUS
[IPOIIECCOB M 3aBUCUMOCTEH MPH PEeIICHUH 3ajiayu U3 IPYTUx
[y9eOHBIX TPEIMETOB M U3 PEATbHOM KU3HU; BHIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEXK]Ty BETHUYNHAMU;

YMEHHE CBOOOIHO OTIEPUPOBATH MOHATHIMHU: YETHOCTh (DYHKITUH,
[EepUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH,
MOHOTOHHOCTb (DYHKIIUH, SKCTpeMYM (YHKIIUU, HanOoblIee U
HaMEHblIIee 3HaUeHUs! PYHKIUU Ha IPOMEXKYTKE; yMEHHUE
[IPOBOJIUTH UCCIIEIOBaHUE (PYHKIIUY;

YMEHHUE UCTIONb30BaTh CBOMCTBA U rpauku GyHKIUN AT
peleHNs ypaBHEHHI, HEpaBEHCTB U 33/1a4 C TapaMeTpamu;
300pakaTh HA KOOPAMHATHOM TJIOCKOCTH MHOYKECTBA PEIICHUHN
YpaBHEHH, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH TOHATHIMHU:
MOCIIeIOBATEIHHOCTD, apu(METHIECKAs IIPOTPECCHs,

14



reoMeTpHUECKas MPOrpeccusi, 0ECKOHEYHO yObIBaroIas
reoMeTpHUUEeCcKasl IpOrpeccus; yMEeHHUE 33/1aBaTh
[10CJIEI0BATEIBHOCTH, B TOM YHUCJIE C TIOMOLIBIO PEKYPPEHTHBIX
popmyu;

- YMETb OIIEPUPOBATH MOHATHSIMU: HENPEPHIBHOCTD (PYHKIIUH,
aCUMIITOTHI rpaduka GyHKINH, IepBast U BTOPast IPOU3BOAHAS
(yHKLIMH, TEOMETPUYECKUN U (PU3HMUECKUI CMBICI TPOU3BOHOM,
[epBO0Opa3Hasi, ONpeAesICHHbIM HHTErpall; YMEHHE HaXOIUTh
ACHMITTOTHI rpaduka GyHKINN; YMEHHE BEIYUCIISATH TIPOU3BOTHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UINH ()YHKIIHH,
HAXO/JWUTh YpaBHEHHE KacaTeNbHOW K TpaduKy (YHKIHH;
[YMEHHE MCII0JIb30BaTh IPOU3BOAHYIO JUIsSl UCCIIE0BAHUS
(yHKLIMH, JUTs1 HAX0XKICHHUs] HAWTY4IlIero PelIeHus B
[IPUKJIQJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX U
(bU3MYEeCKUX 3a/1a4ax, /Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HaXOUTh IJIOMAAN U 00BEMBI (PUTYp C TOMOIIBIO HHTErpaa;
[IPUBOANTH IPUMEPHI MATEMAaTHIECKOTO MOJICTTHPOBAHUS C
[OMOLIBI0 AU PepeHIInaTbHbIX YPABHEHUI;

- YMETh OIEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHCJIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOIYIb U apTyMEHT
KOMIUIEKCHOTO YHca, (hopMa 3aucu KOMITJIEKCHBIX YHCe
(reoMeTpuyecKas, TPUTOHOMETpUYECKas M ajaredpanydeckas);
YMETh MPOU3BOJUTH apU(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMU YMCJIaMU; IIPUBOIUTH MIPUMEPHI UCIIOJIB30BaHUS
KOMIUJIEKCHBIX YHCET,;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CPEHEE
apudMeTHIeCcKoe, MeIrnaHa, HanOoIbIee U HANMEHBIIIEE
3HAUEHUS, pa3Max, IMCIEPCUsl, CTAaHIapTHOE OTKJIOHEHUE IS
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OIMCAaHUs YUCIOBBIX IaHHBIX; YMEHUE UCCIIEIOBATh
CTaTUCTUYECKUE JIaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpadM4ecKuX METOJOB U SJIEKTPOHHBIX CPEACTB; rpaduuecKu
icCiieIoOBaTh COBMECTHBIC HAOIOIEHUS C IIOMOIIBIO JUarpaMmm
[pacCeBaHMS U JJUHEUHOW pEerpeccuu;

- YMETh HAXOJIUTh BEPOATHOCTHU COOBITHI C UCTIOIB30BAHUEM
rpadUuecKuX METOAOB; MPUMEHSTD ISl pEIIeHUs 3a1a4 (POpMYITbI
CII0KEHMSI U YMHOXKEHHS BEPOSITHOCTEHN, POPMYJITy ITOIHON
BepoSITHOCTH, (hopmyity bepHyiur, koMOMHATOpHBIE (DAKTHI U
(hOopMyJIBI; OLIEHUBATH BEPOSTHOCTH PEAJHHBIX COOBITHI; YMEHUE
OIIepUPOBATh NOHATUAMU: CIIy4aiiHas BEIMUYMHA, PACIIpEIEICHHE
BEpOSTHOCTEM, MATEMaTUYECKOE OXKUAHUE, TUCIIEPCUS U
CTaH/IapTHOE OTKJIOHEHHE CITyYalHON BEIMYUHBI, QYHKIIUU
[pacrpeiesieHus U IJIOTHOCTA PaBHOMEPHOT0, IOKA3aTEIbHOIO U
HOPMaJIbHOTO paclpeeICHUI; YMEHUE UCIIOIb30BaTh CBONCTBA
M3Y4YEHHBIX paclpeesieHui s peleHus 3a/1a4; 3HaKOMCTBO ¢
MOHATUSIMU: 3aKOH OOJIBIINX YHCEN, METO/bI BEIOOPOUHBIX
icCIIeIOBaHM; yMEHUE MPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- yMETb CBOOOTHO ONEPUPOBATH MOHATHAMM: TOUKA, IIPsIMas,
[JI0OCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUHN yToJl,
NIByTpaHHbIN YroJjl, TPEXTPAHHBIN YToJl, IepeceKaroImecs,
MapajuIeJIbHbIE U CKPEIIHUBAIOIINECS MIPSIMBbIE, TAPAJIEIBLHOCTD U
[EPIEHIUKYJIIPHOCTD MPSAMBIX U IJIOCKOCTEH, YTOJI MEXKAY
[PSIMBIMU, YTOJI MEXKTY MPSAMOU U MJIIOCKOCTBIO, YTOJ MEXKIY
[JIOCKOCTSIMU; YMEHUE UCIOIb30BaTh MPU PELICHUH 3a/1a4
3y4EeHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBAThH
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[MOHATHUSMHI: MHOTOTPaHHUK, CEYeHHE MHOTOI'PaHHUKA,
[paBUIBHBII MHOTOTPAHHUK, PU3Ma, TUpaMuaa, Gurypa u
[MOBEPXHOCTh BpALICHUS, IUIMHIP, KOHYC, IIap, chepa, pa3zBepTka
[TOBEPXHOCTHU, CEYEHUs] KOHYCa U LIHJIMHPaA, apajljielIbHble OCH
I OCHOBaHMIO, CEUEHHE 11apa, INIOCKOCTh, Kacarolasics cepsl,
LWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUYeHHE MHOIOI'paHHMKa,
11300pakaTh MHOTOTPAHHUKH, (PUTYpBI M TOBEPXHOCTH BPALLCHHUS,
11X CEYEHUSs], B TOM YHCJE C TOMOUIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHSTH CBOWCTBA T€OMETPUUYECKIX QUTYP,
CaMOCTOSITENTEHO (hOPMYITHPOBATH ONPENCICHUS H3ydaeMbIX
(buryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX W MPU3HAKAX
reoMeTpuuecKux (Guryp, 000CHOBBIBATh UM OIPOBEPIaTh UX;
YMEHHE MPOBOAMUTH KiIacCU(UKALUIO GUTYp 110 pa3IMuHbIM
[IpU3HAKAM, BBIIOJIHATh HEOOXOAUMBIE JOIOJHUTENIbHbIE
[TOCTPOCHHS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMH: TUIOIIAAb (DUTYPHI,
00beM (pUTypHI, BETMYHHA YTJIa, PACCTOSIHUE OT TOYKH J0
[IOCKOCTH, PACCTOSTHHE MEXKIY MPSMBIMHU, PACCTOSTHHE MEXKTY
[I0CKOCTSIMU, ITOIAbL Cephl, II0HIalb MOBEPXHOCTH
MUpaMUIbl, IPU3MBI, KOHYCa, HWIMHIpA, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumnea, MMpaMubl, IPU3MBL,
[WINHApA, KOHYCA, 1I1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU: ABHKCHHE,
MapajuieNbHbIN IepeHoc, CHMMETPHS Ha MJIOCKOCTH U B
[IPOCTpaHCTBE, OBOPOT, IPeoOpazoBaHue Mo100us, TOJ00HbIE
(urypsl; yMEHHE paclio3HaBaTh paBHbIE U MOJO0HBIE (GUTYPHI, B
TOM YHCJI€ B IPUPOJE, UCKYCCTBE, APXUTEKTYpPE; YMEHHE
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MICII0JIH30BAaTh FT€OMETPUUECKUE OTHOIICHHS, HAXOAUTh
FCOMETPUUYECKHUE BEJIMUMHBI (IJTMHA, YToJl, U0 b, 00bEM) IPU
[pEIICHUY 3a]1a4 U3 JPYruX y4eOHBIX MPEIMETOB U U3 pealbHOU
PKU3HU;

- YMETh CBOOOJITHO ONIEPUPOBATH MOHATHUSAMU: MPSIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPIUHATHI TOUYKU, KOOPAHHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHCIIO,
[pa3yioKeHUE BEKTOpa Mo 0a3ucCy, CKaJIpHOE MPOU3BEACHHE,
BEKTOPHOE ITPOU3BEICHUE, YTOJI MKy BEKTOPaMH; YMEHHUE
MICII0JIH30BaTh BEKTOPHBIN U KOOPJIMHATHBIN METOI JJIs pEIICHUs
FCOMETPUUYECKUX 3a/1a4 U 337a4 JIPYTUX Y4eOHBIX IPEIMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpula 2x2 U 3X3, onpeneauTellb
MaTpPHILIbI, TEOMETPUYECKHI CMBICI OTPEACTUTENS;

- YMETh MOJICJIMPOBATH PealibHbIE CUTYAlUU Ha SI3bIKE
MaTE€MaTUKH; COCTABJISITh BBIPAYKEHUS, YPABHEHUs, HEPABEHCTBA U
X CUCTEMBI 110 YCIOBHUIO 3a]a4M, UCCIEA0BATh TOCTPOCHHBIE
MOJIEJIH C UCTIOIh30BaHUEM alllapaTa aireopsl,
MHTEPIPETUPOBATH MOJTYyUYEHHBIN PE3yJIbTaT; CTPOUTH
MaTeMaTUYECKUE MOJIETTU C TTIOMOIIBI0 T€OMETPUUECKUX MTOHITHIA
1 BEIMYUH, PELIATh CBA3aHHBIE C HUMH MPAKTUYECKUE 3a1a4H;
COCTABJISITh BEPOATHOCTHYIO MOJEINIb U UHTEPIIPETUPOBATH
[MOJTyYEHHBIN pe3ybTaT; PellaTh MPUKIAIHbIE 3aa4UH
CpelCcTBaMU MaTEMATUYECKOI0 aHAJIU3a, B TOM YHCIIE€ COI[UAIbHO-
PKOHOMHYECKOTO M (PU3UUECKOT0 XapaKTepa,

- YMEHHE BBIOMPATh TOIXOISIINN METO/ IJIsl PEIICHUS 3aa4H;
MOHMMAaHNE 3HAYMMOCTHA MAaTEMaTUKHU B U3YUCHUU PUPOIHBIX U
0OIIIECTBEHHBIX TIPOIIECCOB U SIBJICHWI; YMEHUE PACTIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B UCKYCCTBE, YMEHUE
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[IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUMCKON U
MHUPOBOM MaTeMaTU4ECKON HAyKU

OK 02 Hcnonp30BaTh
COBPEMEHHBIE CPEJICTBA
[TOMCKa, aHAJIN3a U
MHTEpIpeTanuyu HHHOPMAInH,
1 TH(pOpMaIMOHHBIE
TEXHOIOTHH JJIS BBIIIOJIHEHUS
3ajad mpodeccroHambHOM
eITEILHOCTU

B oGnactu INEHHOCTH HAYYHOI'O ITO3HAHM:

TOJIMKYJIIBTYPHOM MHPC;

- COBCPHICHCTBOBAHHUC SI3BIKOBOM M YUTATEIbCKOU
KYJIbTYPBI KaK CpCACTBa B3aHMOHeﬁCTBHH MCKOY]
VIFOAbMHA Y ITIO3HAHUA MHPaA,

- OCO3HaHHC I CHHOCTH HayLIHOfI JACATCIIBHOCTH,

[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ nHpOpMaLueil:

- BJaJIeTh HaBBIKAMU MOJY4YeHUs HH(OpMaru u3
MCTOYHUKOB  pPa3HBIX THIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISITh TOWCK, aHAIN3, CHCTEMATHU3ALUI0 U
MHTEPIPETAINIO WHPOPMAIIUN PA3IMIHBIX BHIOB H
(dhopm mpecTaBIeHNUS,

- CO3/1aBaTh TEKCThl B pAa3JIMYHBIX (opmarax ¢
y4eTOM Ha3HaueHWss MHGQOpMamuu U  LEeJIEeBOH

ayJIUTOpUH,  BbIOMpas

MPCACTABJICHUSA U BU3yalIU3alluu,

CHOCO6CTBYIOH_ICFO OCO3HAaHHIO CBOCTO MCECTa BSaBHCHMOCTeﬁ,

ONTUMAJIbHYIO (I)OpMyI/ICHOJ'ILSOBaTL

- yYMeTb OIEpUPOBATh MOHATUSAMU: palUOHANbHAS (QYHKIIHS,

-c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,IIOKA3ATEIIbHAS byHKIHA, CTeTeHHas ¢byHKIHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY ypoBHIoftorapupmMuueckass (yHKIHS, TPUTOHOMETPUYECKUE (PYHKIUH,
pa3sBUTHS HAayKd U OOIIECTBEHHOH NPAKTUKHU,00paTHble (YHKIMH, YMEHHUE CTPOUTh TpaduKu H3Y4YECHHBIX
OCHOBAaHHOTO Ha Janore KYJIBTYP,|YHKIIUI, MCIONB30BaTh TpapUKU MPH H3YYCHHU IPOLECCOB H

OpU pELIeHUH 3aJad U3 JpYyruxX Yy4eOHbIX
[IpEeIMETOB U 33734 U3 PEalbHOM JKU3HU; BhIpaXkaTh (hopMyiIaMu
3aBHCUMOCTH MEX/y BEJIMUNHAMM;

- YMETh OIIEPUPOBATh MOHATUSAMHU: TOXIECTBO, TOXKAECTBEHHOE
peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHUH]
1 HEpaBEHCTB,

PaBHOCHJIBHOCTb yYPaBHEHUHM, HEPABEHCTB U

ITOTOBHOCTbB OCYHICCTBJIATDH IMPOCKTHYIO H|ICUCTCM, pPAlUOHAJIBHBIC, HWPPALUMOHAIBHBIC, IIOKAa3aTCJIbHBIC,
MCCIICA0BATCIIBCKYIO ACATCIbHOCTh MHANBUAYAJIbHOCTCIICHHBIC, noraqu)Mqucm/Ie, TPUTOHOMETPUUCCKHE
1 B I'PYIIIIC. YPaBHCHUA, HCPABCHCTBA U CUCTCMbI; YMCTb PCIIATh YPAaBHCHUA,
OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMU y‘le6HBIMI/IHepaBeHCTBa U CHUCTEMbI C IIOMOULIBIO PAa3JIMYHBIX IIPUCMOB;

[peIIaTh ypAaBHEHMS, HEPABEHCTBA WU CHUCTEMBI C IAPAMETPOM;
[PUMEHATH YPAaBHEHHUsI, HEPABEHCTBA, UX CHUCTEMBI JJISl PELICHUS]
MaTeMaTHYeCKUX 3a/1ad U 3a]1a4 U3 pa3jINyuHbIX 00JacTeil HAyKu U
[PE€ATbHOM KU3HU;

YMETh
[apajuleJIbHbI  [IEPEHOC,

CBOOOJIHO OMEpPUPOBATH TMOHSATUSMHU: JIBIIKCHHE,
CUMMETpUA Ha TIINIOCKOCTH W B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHUE MMOA00Ms, MOJ00HBIE
(urypsl; yMeTh pacro3HaBaTh PaBHbIE M IMOA0OHBIE (QUTYpHI, B
TOM 4YHCIE€ B TPUPOAE, apXHUTEKType; yMETh
reoMeTpUYECKUe HaXO/IUTH|

TCOMCTPHUYCCKUC BCIIMIUHBI (IL]'II/IHa, yroiJi, mjiomaib, 06’BCM) npy

HCKYCCTBE,
OTHOIICHH,

19




- OLICHUBAThb JOCTOBCPHOCTD, JCTUTUMHOCTD

nHpOpMalUK, €€ COOTBETCTBUE

MOPAJIbHO-3TUYCCKUM HOPMaM;

[MpaBOBbBIM U

- HCIIOJIB30BaTh CpCACTBa I/IH(bOpMaI_[I/IOHHBIX H

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pPEIICHUN
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX H
OpraHU3alMOHHBIX 3aJa4 C CO6J'IIOI[CHI/I €M

TpeOOBaHUN IPrOHOMHKH, TEXHUKH OE30MMAaCHOCTH,

TUTHECHBI, pecypcocOepexeHus, TMpPaBOBBIX U
DTHYECKUX  HOPM, HOpPM  WH(OPMALHUOHHON
0e30IMacHOCTH;

- BJIAJCTh HAaBBIKAMU PACIIO3HABAHHUS M 3alIUTHI
nHpopManuu, HWHGOPMAIIMOHHON
ITUYHOCTH

Oe3omnacHOCTH

[peILICHNH 33734 U3 JPYIHX Y4eOHBIX NMPEIMETOB M U3 peasbHOM
PKU3HU

OK 03 [1nanupoBath u
[peaTM30BbIBATh COOCTBEHHOE
pogeCcCuOHAIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peNPUHIMATENbCKYIO
NesTeNbHOCTD B
podeccuoHanbHOM chepe,
MICTIO0JIb30BaTh 3HAHUS IO
(brHAaHCOBOW I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYyaIHsIx

B o6nact 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMS:

-- C(pOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,
PTUYECKOTO MTOBECHUS;

- CIIOCOOHOCTH OIIEHHBATh CUTYAIMI0 U TMPUHUMATh
OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
YCTONYMBOTO OYIYIIETro;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJIUTEISM |
(W) APYTHM Yj€HaM CEMbH, CO3/JIaHHI0 CEMbU HA
OCHOBE  OCO3HAaHHOTO  TPUHATHS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUHM C TPATULIUSIMHU
HaponoB Poccuu;

OBnaneHue

YHUBCPCAJIbHBIMU PErYyIATUBHBIMHA

- yMEThb OIEpUPOBATh MTOHSATUSAMM: palMoOHAIbHbIE,
MppaLlMOHAIIBHEIE, IIOKa3aTelbHBIE, CTCIICHHBIE,
nmorapu@mMuueckue,  TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEpaBEHCTBA, X CUCTEMBI;

YMETh OIEpPUpPOBaTh TMOHATUSMU: MHOTOTPAaHHHUK, CEUeHHUE
MHOTOTpaHHHKA, KYO,
(durypa u MoBEpXHOCTh BpAIeHHUs, IIMIUHIP, KOHYC, Iap, cdepa,
cedeHuss (GUTYpHl BpallleHUs, MIOCKOCTh, Kacaromascsi chepsl,
MUJIMHApPA, KOHYCA, IIOIIaAb IMOBEPXHOCTHU IMHUPAMUABI, ITPU3MEIL,
UATUHApA,  TUlomanas  cdepsl, KyOa,
napajuieJienuneaa, MUPAMHIBI,  PU3MBI,

napajjiejenuiic, IMnpu3mMa, IHUpamMnuzaa,

KOHYCa, obbeM
[TPSMOYTOJIBHOTO
[MIHIPa, KOHYCa, Mapa; YMEHUEe U300pakaTh MHOTOIPAHHUKH H
IMIOBCPXHOCTU BpaAIICHHA, HUX CCUCHUA OT PYKHU, C ITOMOIIBIO|

UCPTCIKHBIX HWHCTPYMCHTOB HW JJICKTPOHHBIX CPCEACTB; YMCTH
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IECTBUSIMMU:

a) CaMOOpPraHU3aIUs:

- CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO
NesITeNIbHOCTD, BBISBJISATH MPOOJEMbl, CTaBUTh U
(dbopMynupoBaTh 3a1aun
00pa3oBaTeNbHON JIEATENbHOCTH U KU3HEHHBIX|

COOCTBEHHEBIE B

CUTYyaluiX;

CaMOCTOSATCIIbHO
C

COCTaBJIAAThL IIJIaH PCIICHUS

pecypcos,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEIIIOYTECHUH;

POOIEMBI YUETOM  HUMEIOIIUXCS
- 1aBaTh OIICHKY HOBBIM CHTYaI[HsIM;
Cr1ocoOCTBOBaTh (HDOPMUPOBAHHIO M  MPOSIBICHHIO
[IMPOKOIl SPYAMIMKM B pasHbIX O00JACTIX 3HAHHH,
[IOCTOSIHHO TIOBBIILIATH CBOH 00pa30BaTEIbHBIN H
KyJIbTYPHBIH YPOBCHB;

0) CaMOKOHTPOJIb!

MCIIOJIb30BATh TMPHUEMBbl pe(ICKCHU JUIS  OICHKH
CHUTYaI[lH, BHIOOPA BEPHOTO PEIICHUS;

yMeTh
MPUHUMATh PELICHUS 10 UX CHUKEHHIO;

B) SMOIIMOHAJIBHBIA HMHTEIUIEKT, TPEANOoIararonii
cOpPMUPOBAHHOCTB:

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTpeMIICHUE

OLCHUBATL PUCKH W CBOCBPECMCHHO

K JOCTH)KEHUIO LEIM M YCHEXY, ONTHUMU3M,
MHUIMaTUBHOCTh, YMEHUE JIEWCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

- SDMIATHM, BKJIIOYAIONIEH CIOCOOHOCTH NMOHUMATh

PMOLMOHAIIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €0

[pacIlO3HaBaThb CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH
[TpaBUJIbHBIE MHOI'OTPAHHUKY;

- YMETb OIIEPUPOBATH IOHATUSAMHU: IPSAMOYIOJIbHAs CHUCTEMA
KOOpJAUHAT, KOOPAMHATBI TOYKH, BEKTOP, KOOPIMHATBHI BEKTOPA,
yroJl MEXIy BEKTOPAMH, CyMMa

HaxoauTb C

CKaJIIpHOC IIPOU3BEACHHC,
BCKTOPOB, IIPOM3BCACHUC BCKTOpa HaA 4YHCIIO,
TMIOMOIIBIO N3YUCHHBIX (1)OpMy.]'I KOOpAUHATBI CECPCANHBbI OTPE3Ka,

[pPaCCTOAHNE MCIKAY ABYMS TOUKaAMU
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[P OCYIICCTBJICHUN KOMMYHHKAIIUH, CIIOCOOHOCTh
K COUYBCTBUIO U COINCPCIKUBAHUIO,

- COMaJIbHBIX HaBBIKOB, BKJIFOYAOIMUX
CITOCOOHOCTD BBICTpAanMBaTh OTHOLICHUA C APYTHMH
JIFOAbMU, 336OTI/ITBC$I, MMpOABJIATL  HHTCPEC U

pasperiaTh KOHGIUKTHI

OK 04 DddexTrnBHO
B3aMMOJICMICTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaH]1e

FOTOBHOCTBH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4e€OHO-MCCIIEI0BATEIhCKOM,
[MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;
OBnazieHue yYHHUBEPCATbHBIMU KOMMYHUKATHUBHBIMHY|
TEVICTBUSIMMU:

0) COBMECTHasl IeITEIIbHOCTb.

- TMOHMMAaTb M HCIOJIB30BATh IPEUMYILECTBY
KOMaHIHOW U UHJIMBUyaIbHOU paboThI;

- MPUHUMATH LEJIM COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIMHUPOBATH JIEUCTBUS IO
e JOCTIKEHUIO: COCTaBJIATh TIJIaH JICHCTBUM,
[pacrpeesaiTh PO C YYETOM MHEHHUM YYaCTHHUKOB
00CYXKIaTh pe3ylbTaThl COBMECTHOW paboTHI;

- KOOPpAUHUPOBATHL U BBINIOJIHATDH pa60Ty B YCJIOBHSX

- YMETb OIIEpUPOBATh ITOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMETh BBIYMCIIATH
BEPOSATHOCTb C  HUCIOJb30BaHUEM TIpapUUecCKUX METOJOB;
[PUMEHITh (OPMYJIBI CIOXKEHHUS M YMHOXKEHHUS BEpPOSITHOCTEH,
KOMOMHATOpHblEe (akTbl M (HOpMyJabl HpPU pELICHUH 3ajad;
OLIEHUBATh BEPOSITHOCTU pPEAJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YallHbIMM  BEIWYMHAMH; YMEHUE IPUBOAUTH

IIPOABJICHUA  3aKOHa OONIBIIMX 4YHCEI B

PUMEPBI
OPUPOJHBIX U
OOIIECTBEHHBIX SIBIICHUSIX;

- YMETh CBOOOJHO OTEPUPOBATH MOHSATHUSMHU: CTETICHb C IICIBIM

MOKa3aTcjIieM, KOPCHb HaTypaHBHOfI CTCIICHHU, CTCIICHb C

[PAlUOHAJIBHBIM  ITOKA3aTCJIEM, CTCIICHb C Jlel\/'ICTBI/ITeJ'H)HBIM

(BCIJ_[CCTBCHHBIM) IIOKa3aTeCJiEM, J'IOl“apI/I(I)M qucia, CHHYC,

KOCHHYC U TaHI'€HC IPOM3BOJILHOTO YHCIIA;
- yMeTb CBOOOJIHO ONEpPHpPOBAaTh MOHATUAMH: rpaduk (QyHKIHMH,

[PCAJIbHOI'0, BUPTYAJIBHOTO H KOM6I/IHI/IpOBaHHOFO

oOpaTHast GYHKLUS, KOMIIO3UIMS (QYHKIUH, THUHEHHas (yHKLu,
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B3aMOJCHCTBUS;

OCYIIECTBIISATh ~ TIO3UTHBHOE  CTPATETUYCCKOE
[MOBEJICHUE B PA3JIMYHBIX CHUTYAIUSAX, MPOSBISTH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHUIIMATUBHBIM.
OBjnazeHne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
MENCTBUSIMU:

) IpUHATHE Ce0sl U IPYTHX JIFOICH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JIOJCH
[P aHATN3E PE3yIbTaTOB JACITCILHOCTH;

- PU3HABATH CBOE MIPABO U MPABO JIPYTHX JIOJCH HA|
OIOKU;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TO3UIIUH]

IPYTroro 4€jioBCKa

KBagpaTU4Has (QYHKUUS, CTerneHHas (YHKOUS C  LEJIbIM
MokazaTeieM, TpPUTOHOMETpUYecKne  (QyHKUIuH, oOpaTHBIE
TPUTOHOMETPHUYECKHE ¢byHKIMY, noKaszareabHas u

imorapudmudeckass GyHKIIMH; YMETh CTPOUTHh TpaduKu (HyHKIIHH,
BBITTOJTHATH IPE0O0pa3oBaHus rpaukoB PyHKITHI;

YMETh UCIOJNB30BaTh TpapuKd QYHKIUH I U3yYCHHS
[POIIECCOB M 3aBUCHMOCTEH NpPU PEUICHUU 3a7ad M3 APYrHxX

YIEOHBIX TMPEIMETOB W U3 pEATbHOW IKU3HH, BBIPAXKATh

(hopMyJIaMy 3aBHCHMOCTH MEXKy BETMYNHAMU;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: UYETHOCTh (DYHKIIHH,
byHKIUH, GbyHKIUY,
MOHOTOHHOCTh (DYHKIIMH, IKCTpeMyM (yHKIMHU, HauOonbliee u
HavMEHbIICe 3HAUCHHMsS (YHKIMHM Ha TIPOMEKYTKE; YMETh
[IPOBOANTH UCCIIEIOBaHUE (DYHKIINY;

- YMETb HCIOJb30BaTh CBOMCTBa W Tpapuku QYHKUUH A7

IICPUOANIHOCTD OrpaHNU4YC€HHOCTD

[pEIIEHNS] YpaBHEHWI, HEPABEHCTB M 3aJad C IapaMeTpaMy;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA peIIeHUM
YPAaBHEHUI, HEPABEHCTB U UX CHCTEM

OK 05 OcyiiecTBisiTh yCTHYIO
1 TUCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
lyueToM ocoOeHHOCTeN
COIMAIBHOTO U KYJbTYPHOTO
KOHTEKCTa

B 00macTu 5¢TETHYECKOr0 BOCITUTAHUS:

- OCTETUYECKOE OTHOLICHUE K MHUpPY, BKIOYas
PCTETUKY OBITa, HAYYHOTO U  TEXHUYECKOTO
TBOpPUECTBA, CIHOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCHPHHUMATH Pa3IUYHBIC BUIb]
MCKYCCTBa, TPAJWUIIMK W TBOPYECTBO CBOETO U
IPYTUX  HApOJOB,  OIIYyIIATh
BO3/EHCTBUE UCKYCCTBA;

OMOIMOHAIEHOE

- Y6C)K,Z[6HHOCTL B 3HAYMMOCTH [Js JTHYHOCTH H

- YyMETb OIEpUpOBATh MOHATHAMU: CpeaHee apudmeTnueckoe,
HauOoJpIllee W HauMEHblee 3HAueHUs,

CTaHJApTHOE OTKJIOHEHHE YMCJIOBOrO Habopa;
UHTEPIPETUPOBATH UHpOpMaLHIO,
Ha JuarpaMmax, Trpadukax,
OTPAXKAIOIIYI0 CBOMCTBA pealbHbIX TMPOLIECCOB U  SIBICHUIA;

MCIMaHa, pa3max,

ucrepcus,
yMeHue H3BJIEKATD,

MpEeACTaBICHHYI0 B TabIuIax,

MPEeACTABIATh MHPOPMAIMIO C TOMOIIBI0 TAOJMII U JAUArpamMm;

MCCIICA0BAaTh CTAaTHUCTUYCCKHUE JaHHBIC, B TOM 4YHUCIE C

[IpUMEHEHHEM I'paUUECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;
- YMETb OIIEpUPOBATh IOHATUSMU: TOYKA, IpsMas, IIOCKOCTD,
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00IIecTBa OTEYECTBEHHOTO M MHUPOBOTO HMCKYCCTBA,
PTHUYECKUX KYJIBTYPHBIX TPATUIUMNA U HAPOAHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUAAX|
MCKYCCTBAa, CTPEMJICHHME TPOSIBIATH  KayeCTBa
TBOPUYECKOMN JTMYHOCTH;

OBnazieHue yHUBEPCAIbHBIMU KOMMYHUKATHUBHBIMHY|
e CTBUSIMU .

a) oOmeHue:

- OCYILECTBIIATh KOMMYHHUKAIIMd BO BcexX cdepax
PKH3HU;

- pacmo3HaBaTh HEBepOaJbHBIC CPEJCTBA OOIICHUS,
COILIMAJIbHBIX

KOH(JIMKTHBIX|

[IOHHMMAaTb 3HAa4YCHUC 3HAaKOB,
PaCIlO3HaBaTb

CI/ITyaI_II/Iﬁ U CMAT4aThb KOH(i)J'II/IKTBI;

IMpCAINOCBIIIKH

- pa3BepHYTO W JIOTMYHO H3J1aratb CBOIO TOUKY|
BPEHUSI C UCTIOIB30BAHUEM SI3LIKOBBIX CPEJICTB

[IPOCTPAHCTBO, ABYTPAaHHBIA YroJl, CKPELIMBAIOLIMECS IPSIMBIE,
[1apaJuICIbHOCTh U MEPIICHIUKYIISPHOCTD MPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY NPSAMBIMH, YIOJI MEXKIY NPAMOU U INIOCKOCTBIO, YrOJl
MEXIy IUIOCKOCTSAMH, PACCTOSHME OT TOYKH 10 IUIOCKOCTH,
[PACCTOSTHUE MEXKAY IIPAMBIMU, PACCTOSHUE MEXKIY ILUIOCKOCTSAMHU;
- YMETb UCIOJb30BATh IPU PEIICHUH 3a/1a4 U3y4YeHHbIe (aKThbl U
TeopeMbl IUIAHUMETPUU; YMEHUE OLEHHBATh pa3Mepbl 00BEKTOB
OKPY’KAIOILEr0 MUpa

OK 06 ITposiBnsTh
pa)<1aHCKO-NATPUOTHIECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJACHNUE HA
OCHOBE TPaJUIIMOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTEH, B TOM YHCIIE C
YIeTOM rapMOHHU3AINN
MEKHAITHOHAIBHEIX U
MEXKPETUTHO3HBIX OTHOIICHUH,
[IPUMEHSITH CTaHIAPTHI

OCO3HaHHE  OOy4alolIUMHUCS  POCCHMCKON
PaKIaHCKOW UJIEHTUYHOCTH;

LEJICHAIIPABIICHHOE  PAa3BUTHE  BHYTPEHHEMH
[MO3ULIMM  JIMYHOCTM  HAa  OCHOBE  JIYXOBHO-

HPAaBCTBEHHBIX ILIEHHOCTEW HaponoB Pocculickon

(De)lep alnu, HCTOPUUYCCKUX n HaITMOHAJIbHO-

KYJIbTYPHBIX Tpaauiuii, (OpMHUpPOBaHHE CHCTEMBI

3HAYMMBIX  I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AQHTUKOPPYILIHOHHOTO MHUPOBO33PEHU,
[MPaBOCO3HAHUSI, JKOJIOTUYECKON KYJIbTYPHI,

CITOCOOHOCTH CTaBUTh HCJIn U CTPOUTH KU3HCHHBLIC

- YMETh OIIEPUPOBATH IOHATHIMU: IPSIMOYTOJIbHAsI CUCTEMA
KOOPAMHAT, KOOPAWHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE NIPOU3BEACHUE, YTOJ MEXAY BEKTOPAMHU, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YHUCIIO; HAXOIUTH C
[TOMOILBIO N3YYEHHBIX (POPMYIT KOOPJUHATHI CEPEMHBI OTPEe3Ka,
[pPACCTOSTHUE MEXAY ABYMS TOUKaMU;

-yMeTh BBIOMPATh MOAXOIALINI U3yYEHHBIH METO AJIsl peLICHUS
3a/1a4yM, paclo3HaBaTh MaTeMaTHuecKue (hakThl U
MaTeMaTHYeCKUe MOJIETH B MPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE PUBOJIUTH IIPUMEPBI
MaTeMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
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AHTUKOPPYILIHOHHOTO
[TOBECHUS

[LIaHEBL,

B yacTu rpak1aHCKOro BOCIIUTAHUS:

- OCO3HAHME CBOHUX KOHCTUTYLMOHHBIX NIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U ITPABOTIOPSIKA;

-  [OPUHIATHE  TPAIUALMOHHBIX
001IIeUeIOBEUEeCKUX TYMaHUCTHYECKUX 5
IIEMOKPATUYECKUX 1[IEHHOCTEH;

HanlMOHAJIbHBIX,

- T'OTOBHOCTBb IMPOTHUBOCTOATH naCO0JIOrnu

DKCTpEMHU3Ma, HallMOHAJIN3Ma, kceHo(obuw,
NIUCKPUMUHAIMM 110 COLIMAJIbHBIM, PEJIIMTHO3HBIM,
[PacoOBBIM, HAIITMOHAJILHBIM ITPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO AESATENIbHOCTH B
MHTEpecax Ipa)JIaHCKOro O0IIecTBa, y4acTBOBAThH B
CaMOYIIpaBJICHUU B o011eo0pa3oBaTeIbHOM
OpraHU3alMM U JETCKO-FOHOLIECKUX OpraHu3anusx;
- YMEHHE B3aUMOJEHUCTBOBaTh C COLMAJIbHBIMHY
MHCTUTYTaMU B COOTBETCTBHH C WX (YHKIHMSIMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K T'YMaHHUTapHOM M BOJIOHTEPCKOMH
EeATENIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHMUS:

- chopMHpPOBAaHHOCTH POCCUHCKON TpaskJaHCKOM
MJICHTUYHOCTH, NMAaTPUOTU3MA, YBAKEHUS K CBOEMY)
HapO/y, YyBCTBa OTBETCTBEHHOCTHU Iiepen Poaunoi,
FOpJIOCTH 33 CBOM Kpai, cBOIO PoauHy, CBOM SA3BIK U
KYJIBTYDPY,
MHOTOHAlIMOHAJIBHOTO Hapojaa Poccuu;

mponIoe n HaCTOsAIICE

MAaTEMaTUYECKON HAYKH.
- YMETb OIIEpUPOBATh MOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTD CIy4ailHOrO COOBITHS; YMETh BBIUYUCISATH

BCPOATHOCTD C HCIIOJIB30BAHHECM rpa(bnqecm/lx METOJOB,

PUMEHITh (OPMYIBI CIOKEHUS U YMHOKEHHUS BEpOSITHOCTEH,
KoMOMHaTOpHbIE (aKThl W (GOpPMYIBl TMPU PELICHUH 3ajady;
OLICHUBATh BEPOSTHOCTU PEATbHBIX COOBITHI; 3HAKOMCTBO CO

CJIy‘-IZlfIHBIMH BCIIMUYHMHaAMMU, YMCHHUC TPUBOAUTL IIPUMCPLL

IIPOABJICHUA  3aKOHaA OOJBIINX 4YHCENI B INpUPOAHBIX U

OOIIIECTBEHHBIX SBJICHUIX

- HCHHOCTHOC OTHOHMICHUEC K TOCYJapCTBCHHBIM
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CUMBOJIAM,  HUCTOPUYECKOMY U  IPUPOJHOMY)

HacjIeAulo, MaMATHHUKAM, TpagulUsM HapoJoB
Poccun, noctmkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYIE;

- ujeliHas yOexXJIeHHOCTb, TOTOBHOCTb K CIIY’KEHUIO
n sammre OtedecTsa,
cyab0y;

OCBOCHHBIC

OTBETCTBEHHOCTb 3a €Io

00yJarouMucs
MOHATUSI W YHUBEPCAIbHBIE Y4eOHBIE JEHCTBUS

MCKIIPCIMETHDBIC

(perysisiTUBHBIE, [103HABAaTEJIbHBIE,
KOMMYHHKATUBHBIE);

- CHOCOOHOCTh ux UCIOJIb30BAHUS B
[I03HABATEIbHOM W COLMANbHOM  IpaKTHKE,

FOTOBHOCTh K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U
OCYIIIECTBIEHUIO yueOHOH JEeSITENIbHOCTH,
OpraHu3aiu  y4eOHOTO

rneaarortdycCKuMu pa6OTHI/IKaMI/I " CBEPCTHUKAMU, K|

COTpPY[HUYECTBA  C

YIaCTHIO B
00pa30BaTeIbHON TPAaEKTOPHUH;

MMOCTPOEHUH VHIUBUYJIBHOM
- OBJIaJIeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATENIBCKON, IPOEKTHON U COLMAIIBHOU

eI TeIbHOCTH

OK 07 CopeiicTBOBaTh
COXPAHEHUIO OKPYKAOIIEH
Cpenbl, pecypcocOepeKeHHUIO,
[IPUMEHSTH 3HAaHUSI 00
M3MEHEHUHU KJIuMarTa,
[IPUHITUIIBI OEPEXKIINBOTO

- HC IPUHUMATH HCﬁCTBHﬂ, IMPUHOCAIINE BpEC
OKpY>Karollen cpere;

-  YMETh  IIPOrHO3UPOBATH
PKOJIOTMYECKHUE TOCIEACTBHS

HEeOJIaronpusITHHIE
MpEeANPUHIMAEMBIX
NECTBUM, IPEIOTBPAIATh HX;

- PacCIMPUThH OIBIT JEATENBHOCTH JKOJIOTHYECKOU

- YMETb OIIEPUPOBATH IOHATUSIMH:

bynxums,
MHTETpald, yMETh

MPOM3BOHAS,  TEPBOOOpa3Hasi,

HaxoquTb IIPOU3BOJHBLIC

GyHKIUS, HenpepbiBHAS
OnpeAeIeHHbIN
DJIEMEHTAPHBIX

(yHKIUH, UCHOJb3Ysl CIPAaBOYHbIE MaTepUalbl; HCCIEN0BaTh B

HpOCTGﬁIHHX cirydasax (bYHKHI/II/I Ha MOHOTOHHOCTBb, HaXOIHUTH|

HauOOJbIINE W HAUMCHBIINE 3HAYCHMS (I)YHKLII/II‘;I;

CTPOUTH
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[IPOU3BO/ICTBA, 3P (HEKTUBHO
NIEHCTBOBATh B UPE3BbIYaHBIX
CUTYyaLUsAX

HaIIpaBJICHHOCTH;
- paspabaThiBaTh IUIaH pEIICHUS MPOOJIEMBI ¢
Y4ETOM aHajiu3a HMEIOIUXCS MaTepUaIbHBIX U
HEMaTepUaIbHbIX PECYPCOB;
OCYIIECTBIIATD
[epeHoca CpeICTB

podeccnoHanbHYI0 Cpeay;

e CHaHpaBHeHHBII;'I
u

ITOHUCK]

coco0OB  JEUCTBUSL B
- YMETh NMEPEHOCUTh 3HAHUS B IMO3HABATEIILHYIO U
[MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;

- TpejJiaraTh HOBBIE MPOEKTHI, OLICHUBATh WJIEU C

IMO3UIIUKU HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTH‘{CCKOfI

BHAYUMOCTH,
- JaBaTb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTD
KOPPCKTUBLI B ACATCIIBHOCTD, OLICHHBATH

COOTBCTCTBHUC PE3YJIbTATOB LCIISIM

rpaduKd  MHOTOWICHOB  C  KCIOJIb30BAaHMEM  ammapara
MaTeMaTHYeCKOr0 aHalau3a; IMPUMEHSATh IPOU3BOJHYIO IIpHU
peluieHuy  3aJad Ha  JABW)KCHHME,  pellaTh  NPAKTHKO-

OPHEHTHPOBAaHHbIC 3aJadydl Ha HAWOOJNbIIME W HAWMEHBLINE
3HAYEHHs, Ha HAXOXJICHHE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMEThb OIEPUPOBATH MOHATHSIMHU: JIBIDKEHHE B IPOCTPAHCTBE,
0 00HbIe (DUTYpBI B MPOCTPAHCTBE; HMCIOJIB30BaTh OTHOLICHUE
[UIOIIazeli TMOBEPXHOCTEH M 00BEMOB MOAOOHBIX (uryp mpu
[pEILICHIH 3a]1a4;

- YMCTb BBIYUCIIATH I'COMETPUUCCKHUEC BCIIMYMUHBI (I[JII/IHa, yrouJ,
[UI0I1a/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH), UCIIOB3Ys N3YUYEHHBIC
(bOpPMYJIBI M1 METOBI

1K 2.1 Yurats ¥ COCTABIATE
PICKTPUICCKUE CXEMBI.

- TOYHO ¥ TPAMOTHO BBITIONHATD H3MEpPEHHS,
- 00pabaTbIBaTh TEXHUYECKYIO JOKYMEHTAIHIO

- YMCTb BBIITOJHATH paCY€Thl MATCMATHICCKUMU METOAAMU

B pesynbrare 0cBOCHHUSI MPOTpaMMbI YI€OHOTO TIpeIMETa pealln3yeTcsi MporpaMMa BOCTIMTaHUS, HallpaBJIeHHAs: Ha (JOPMUPOBaHHE CIIETYIONINX
JIMYHOCTHBIX pe3yabTaToB (JIP):

JIP 2 [IlposBisOIIMA aKTUBHYIO TPaXJAHCKYIO [O3MUIMIO, JAEMOHCTPUPYIOIIMM NPUBEPKEHHOCTh MPUHIUIIAM YECTHOCTH, TMOPSJ0YHOCTH,
OTKPBITOCTH, SKOHOMUYECKH AKTUBHBIM M YYaCTBYIOUIMH B CTYJACHUECKOM U TEPPUTOPUAILHOM CAMOYIPABICHUH, B TOM YHUCIE Ha YCIOBHSIX
JI00pOBOJIBUECTBA, MPOJAYKTUBHO B3aUMOJCHCTBYIOIIMN M YYaCTBYIOLIMH B JIEATEIBHOCTH OOLIECTBEHHBIX OpraHM3alui (MPOSBISET FOTOBHOCTH K
pabote Ha Oiaro OTeuecTBa, KellaHWE YIaCTBOBATh B OOIIECTBEHHOW U OOIIECTBEHHO-TIOUTHYECKOM KI3HU CTPAHBI);

JIP 4 _Tlpossrnaoomuil U AEMOHCTPUPYIOIIUN yBaKEHHE K JIIOJAAM TpyJa, OCO3HAIOIIMNA IIEHHOCTh COOCTBEHHOro Ttpyna. Crpemsimuiics K
(hOpMHUPOBAHHIO B CETEBOM CpeJie TUIYHOCTHO U MPO(HECCHOHATFHOTO KOHCTPYKTHBHOTO «IIHM(POBOTO cliefia» (0CO3HAET YTO TaKoe «IU(POBOI Clieny);
JIP 23 IlonmydyeHue oOydarOMMMUCS BO3MOXXHOCTH CaMOPACKPBITHUS W CaMOpEATH3alus JUYHOCTH (TMPOSBISIET WHTEPEC K CcaMOo0Opa3oBaTEbHOU

NeSITENIbHOCTH);
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JIP 30 OcymecTBisiomuii NOUCK W HUCHOJNb30BaHUE HHPOpMauK, HeoOXoauMoil st 3()(EeKTUBHOTrO BBHINOJHEHUS pPA3JIMYHBIX 3ajad,
po(heCCHOHATLHOTO U JINYHOCTHOTO pa3BUTHs (BbIpaxkaeT rOTOBHOCTh paccMaTpUBaTh MPOTUBOPEUMBYIO I HETMOIHYIO HH(OPMAIIHIO, HE OTKIIOHSS
€e aBTOMaTUYECKU U He JieJast MOCIICIIHbIX U MPEKICBPEMEHHBIX BBIBOIOB.
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2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O TIPEJMETA
2.1 O0beM y4eOHOro npeaMera M BUIbI Y4eOHOH padoThbl

Buj y4yeOHoii padoThI O0béM B yacax

O0Bém 00pa3oBaTe/IbHOM MPOrpaMMbl Y4eOHOI'0 NpeaMeTa 340

B TOM YHCIIE:

OcHOBHOe coiep:KaHue 306

B TOM YHCIIE:

JICKIINH, YPOKH 192

MIPaKTUYECKHUE 3aHATHS 114

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJEPKAHUE

B T.4..

TEopeTHYeckoe oOydeHue -

MPaKTUYECKHUE 3aHATUS 32
Ilpomesicymounas ammecmayus - 6 euoe IK3amena 1 cemecmp
Hmozoean ammecmayus- 6 gude IK3ameHa 2 cemecmp
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

dDopmupyeM
Coaeprxanue yueOHOro Mmareprasa (0CHOBHOe U NPo¢ecCHOHAIBHO-
HanmenoBanmue pa3iesioB . Oo0Lem 18(3
o Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE  NPAKTHYECKHE 3aHATHS, IPUKJIAJTHOI 4ACOB —
MOAYJIb (IIPH HAJIMYHH) "
1 2 3 4
OcHoOBHOE co/lep:KaHue
Pasnen 1. TloBTOopenue 14
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIBI
Tema 1.1 Copepxanue yueOHOTo MaTepuana
Ilenp u 3agaun MaTeMaTUKH | ba3oBble 3HaHMSI U YMEHUS M0 MaTeMaTuKe B MPOGECCHOHAIBHONU U B MOBCEAHEBHOM 2
npu OCBOCHMH | (KOMOMHUPOBAHHOE 3aHITHUE)
CIHeLHUaTbHOCTU
Tema 1.2 Coneprxkanue yueOHOro Marepuasia
Uucna w BbruucieHus. | [leiicTBus Hall MONOXKHUTEIBHBIMA U OTPULATEIBHBIMH YHCIAaMH, OOBIKHOBEHHBIMH U 2 OK-01,
Bripaxxenuns U | 1eCATUYHBIMU J1po0simu. JleficTBUsg co creneHsMH, (OPMYNbl COKPALIEHHOTO OK-02,
npeoOpa3oBaHus YMHOEHUS. (KOMOMHUPOBAHHOE 3aHATHUE) OK-03,
Tema 1.3 Coneprxanue yueOHOro MaTepuaa OK-04,
IIpouentHeie Beruncienus | [pakrudeckoe 3ansaTue Ne 1 2 (())Ilcc-(())g,
[IpocTeie mpoLEeHTHL, pa3Hble CIOCOObI MX BbhluncaeHUs . ClI0KHbIE MPOLIEHTHI OK- 07’
Tema 1.4 Coneprxanue yueOHOT0 MaTepuana 2 TIK 2.1
VYpasnenus u Hepapenctsa | [lpakruyeckoe 3ansitme Ne 2 JIuHeliHble, KBaJpaTHbIE, IPOOHO-IMHEWHBIC YPaBHEHUS )
U HepaBeHCTBA
Tema 1.5 Coneprxanue yueOHOro MaTepuasa 2
Cucrembl  ypaBHeHuMi U | CriocoOBI pemieHusi CUCTeM JIMHEHHBIX ypaBHeHWil. Meron [aycca. Cucrembl
HEPABEHCTB HEJIMHEWHBIX ypaBHEeHUH. CUCTEMBbI HEPABEHCTB (KOMOMHUPOBAHHOE 3aHSTHE)
Tema 1.6 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/lepP:KaHUe (CoAep:KaHHue NPHUKJIAJTHOIO 2

FCOMeTpI/Iﬂ Ha IIJIOCKOCTH

MO/YJIst)

IIpakTnyeckoe 3ansiTue Ne 3 Bupl iiockux GUryp v ux miomiab.
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[IpakTKO-OpHUEHTHPOBAHHBIE 3a7ja4ul B KypCce T€OMETPHUH Ha IUIOCKOCTH

Tema 1.7 Copepxanne yaeOHOTo MaTepuana 2
BxoHOM KOHTPOJIb KourpoabHas pabdora Ne 1 «BprumcieHus W npeoOpa3oBaHUs. YPaBHCHHS H

HEpaBeHCTBA. [ 'eoMeTpus Ha MJIOCKOCTH»
Pasznea 2. 14 OK-01,
Crenenu u KOpPHH. OK-02,
CrenenHasi pyHKIUs OK-03,
Tema 2.1 Copepxanne yaeOHOT0 MaTepuana OK-04,
Crenennas Qynkuus, eec | [loHsTHe KOpHS n-Oif CTeMeHHW W3 JeicTBHTENbHOrO umcia. CBOWCTBA KOPHS N-Oi 2 OK-05,
CBOMCTBA crenenn. dynkmun y = VX ux cBoiicTa u rpaduky. (KOMOMHHPOBAHHOE 3aHATHE ) OK-06,
Tema 2.2 Coneprxkanue yueOHOro Marepuasia OK-07
[Ipeobpa3zoBanue IIpakTnueckoe 3ansaTue Ne 4 [IpeoObpazoBaHre uppalioHaIbHBIX BbIPAXKEHUN 2 1K 2.1
BBIPDAKECHUM C KOPHSIMHU n-
Ol CTeIeHU
Tema 2.3 Copepxanue yueOHOro MaTepuana
CoiicTBa CTEIICHU ¢ | IlonsTHe creneHu ¢ MOOBIM palMOHANbHBIM MoKa3aTeneM. CTeneHHble QYHKIMH, UX 2
parMoHaIbHBIM U | cBOMcTBA U rpaduku (KOMOMHHPOBAHHOE 3aHSTHE)
JeMCTBUTENBHBIM
MOKa3aTeNsIMU
Tema 2.4 Coneprxanne y4eOHOT0 MaTepuana
Pemenre uppanuonanbHeiX | [IpocTelimme WppanyoHadbHbIE YpaBHEHUS M HEPaBEHCTBA. (KOMOWHHPOBaHHOE 2
YPaBHEHHUI U HEPABEHCTB 3aHATHE)

IIpakTnyeckoe 3anaTue Ne S Metoas! penieHHs] UPPALMOHAIBHBIX YPAaBHEHUH. 2

IIpakTuyeckoe 3ansaTHe Ne 6 Perienre uppaimoHaaIbHbIX YpaBHEHUI U HEPABEHCTB. 2
Tewma 2.5 Coneprxanne yueOHOT0 MaTepuasia
Crenenu u kopHH. | KontpoabHas padora Ne 2 «Onpenenenue creneHHol ynkuuu. Mcnons3oBanue ee 2
CrenenHast QyHKIHS CBOWCTB NPH peIIeHUH YpaBHEHHI U HEPABEHCTBY
Pasznea 3. 16 OK-01,
IToxa3zaTtenbHas QyHKIUSA OK-02,
Tema 3.1 Conepxanre yaeOHOT0 MaTepuaa OK-03,
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[lokazatenpHast  ¢QyHkmus, | CTeneHb ¢ NPOM3BOJBHBIM  JICHCTBUTENBHBIM  TOKa3zareneM.  OmpeneneHue 2 OK-04,
€€ CBOCTBA MoKa3aTeIbHON (QYHKIIMH, €€ CBOMCTBA U rpaduk (KOMOMHUPOBAHHOE 3aHSTHE) OK-05,

3HAaKOMCTBO C MPUMEHEHHEM MOKa3aTeIbHON QYHKIUN (KOMOMHHPOBAHHOE 3aHSTHE) 2 OK-06,
Tema 3.2 Coneprxkanue y4eOHOr0 MaTepuaia OK-07
Pemenne  nokasarenbHbiX | IIpakTHueckoe 3ansitue Ne 7 PerneHue Moka3aTelbHBIX YpPaBHEHHHA METOIOM 2 IIK 2.1
YpaBHEHUI U HEPABEHCTB YpaBHUBAHMS MIOKA3aTeed, METOJIOM BBEJICHHSI HOBOW ITEPEMEHHOM.

[ToxazarenbHble HEpaBeHCTBA.( KOMOMHUPOBAHHOE 3aHATHE) 2

IIpakTuyeckoe 3ansaTHe Ne 8 @OYHKIMOHATBHO-TPaQUUYECKHA METOA pPEUICHUs 2

[I0KA3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB.
Tema 3.3 Copep:xanue yueOHOro MaTepuana
CucreMbl  TOKa3aTeNbHBIX | PenieHue cucteM nmokas3arebHbIX ypaBHEHUH (KOMOMHUPOBAHHOE 3aHSTHC) 2
YPaBHCHUH IIpakTnueckoe 3anaTue Ne 9 Crucrembl IOKa3aTelbHbIX YPABHEHUN U HEPABEHCTB 2
Tewma 3.4 Coneprxkanne yueOHOro MaTepurana
Pemenue 3ama4. | KonrpoabHasa paGora Ne 3 PemenHue mokas3aTelbHbIX YpPaBHEHUH METOAOM 2
[Toka3zarenbHas GyHKIMS ypaBHUBaHMs IIOKa3aTeled M METOAOM BBEJIEHHs HOBOM IepeMeHHOH. Perienue

[O0Ka3aTeJIbHbIX HEPABEHCTB
Paznen 4. Jlorapudgmbl. 22 OK-01,
Jlorapudmuueckasn OK-02,
byHKIUS OK-03,
Tema 4.1 Coneprxanne yueOHOT0 MaTepuasia OK-04,
Jlorapupm yucia. | Jlorapupm umcna. JlecATMUHBIA M HATypajbHBIM  JorapuMbl, YHUCIO € 2 OK-05,
JleCATUYHBIHA U | (koOMOMHMPOBAHHOE 3aHSTHE) OK-06,
HaTypalbHbII JorapuMsl, OK-07
YUCIIO € IIK 2.1
Tema 4.2 Coneprxanne yueOHOT0 MaTepuasia
CgoiicTBa norapudmos. | Ilpakruyeckoe 3ausaTue Ne 10 CpoiictBa morapu™MoB. 2
Omnepanust IIpakTnueckoe 3ansaTue Ne 11 [IpeoGpazoBanue gorapu@MuUUEcKux BbIpaXKEHUN 2
norapu)MHUpOBaHHUsI Omnepanus gorapupmMupoBanus. (KOMOMHUPOBAHHOE 3aHSTHE) 2
Tema 4.3 Coneprxanue yueOHOro MaTepuasa
Jlorapudmmueckas Jlorapudmuueckas GpyHKIUS, €€ CBONCTBA U rpaduk (KOMOMHUPOBAHHOE 3aHATHE) 2

byHK1MS, ee CBOMcTBa
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Tema 4.4 Coneprxanue yueOHOro MaTepuaa
Pewenne ITonsaTne JOTapu(PpMHUECKOTO YpaBHEHUSL. Onepanus IIOTEHIUPOBAHUS. 2
JOTapuPMHUECKUX (xOMOVMHHPOBAHHOE 3aHATHE)
YPaBHEHUM U HEPABEHCTB IpakTuyeckoe 3ansitue Ne 12 Tpu OCHOBHBIX METOJA PEHICHUS JIOTapU(DMHICCKUX 2

ypaBHEHHUI: PYHKIIMOHAIBHO-TpadUYeCKuil, METO]] OTEHLIMPOBAHUS, METO/I BBEICHUS

HOBOW MEpEeMEHHOM

Jlorapudmuueckue HepaBeHCTBA (KOMOMHUPOBAHHOE 3aHSTHUEC) 2
Tema 4.5 Copepxanne yaeOHOT0 MaTepuana
Cucremsl AJNTOPUTM pEIICHHUs] CUCTEMbI JIOTapu(MUYECKUX YpaBHEHHH. (KOMOMHMpPOBAaHHOE 2
Jorapu(GhMHUIECKUX 3aHATHE)
yYpaBHEHUH
Tema 4.6 IIpodeccnoHabHO-OPUEHTHPOBAHHOE CO/lepP:KaHUe (CoAep:KaHue NPHUKJIAJTHOIO
Jlorapugmsl B OpUPOJE U | MOMYJIsI)
TEXHHKE IpakTuyeckoe 3ausaTue Ne 13 [Mpumenenne norapudma. Jlorapudmuueckas crnimpaib 2

B IIPUPOJIE, €€ MaTeMaTHYECKHE CBOMCTBA
Tema 4.7 Copepxanne yaeOHOT0 MaTepuana
Pemenue 3a1a4. | KourpoabHas padora Ne 4Jlorapudpmuyeckas ¢pyHkius. Pemenue norapupMudeckux 2
Jlorapugmsl. ypaBHEHU U HEPABEHCTB
Jlorapugmuueckas
byHKIHISA
Pazgen 5. OcHOBBI 36 OK-01,
TPUTOHOMETPHH. OK-02,
Tpuronomerpuyeckue OK-03,
pynknun OK-04,
Tema 5.1 Coneprxanue yueOHOro MaTepuaa OK-05,
Tpuronomerpuyeckue Paguannas mepa yria. [ToBOpoT TOukH BOKpYTr Hauasia KOOpJIUHAT. (KOMOMHUPOBAHHOE 2 OK-06,
(GYHKIMM  TPOU3BOJIBHOIO | 3aHATHE ) OK-07
yrna, 4ncna. Pagmannas wm | Onpenenenue cuHyca, KOCUHyCa, TAHTE€HCA U KOTaHIeHCA. 3HAKU CHHYCa, KOCHHYCA, 2 IIK 2.1
rpajycHas Mepa yria TaHTe€HCA U KOTAHTEHCA 10 YETBEPTAM. (KOMOMHUPOBAHHOE 3aHITHUE)
Tema 5.2 Coneprxanue yueOHOro MaTepuaa
OcHoBHbIE IIpakTnyeckoe 3anaTue Ne 14 Tpuronomerpuueckue ToxkaecrBa. CHHYC, KOCHHYC, 2
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TPUTOHOMETPUYECKUE
TOXK/IECTBA.
DopMyIIbl IPUBEACHUS

TAHT'CHC U KOTAHI'CHC YTJIOB O U - O.

dopmynbl IpuBeeHNs (KOMOMHUPOBAHHOE 3aHSITHE)

Tema 5.3

CuHyCc, KOCHHYC, TaHI€HC
CyMMBl M pa3HOCTH JIBYyX
YTJIOB

CHHYC ¥ KOCUHYC JJBOMHOIO
yria. DopMyiibl
MOJIOBUHHOT'O yTijia

Copepxanue yueOHOro MaTepuana

®opmyinbl ciaoxeHus. CHHYC M KOCHMHYC JABOHHOro yrya. ®opMyibl MOJOBHUHHOTO
yria. BelpakeHne TpPUTOHOMETPUYECKUX (QYHKLUMH Yepe3 TAaHIeHC IIO0JOBUHHOIO
aprymMeHTa. (KOMOMHHUPOBAaHHOE 3aHATHE)

[IpeoOpa3oBaHuss CyMMBI TPUTOHOMETPUYECKHMX (YHKIMH B TPOU3BEIACHHE U
MIPOU3BE/ICHUS B CyMMY. (KOMOMHUPOBAHHOE 3aHSITHE)

[TpeoOpazoBanus IPOCTEHIIINX TPUTOHOMETPHUUYCCKHIX BBIPKCHUI
(KOMOMHUPOBAHHOE 3aHSTHUE)

Tema 5.4
@dyHKuMH, UX CBOMCTBA.
Crioco0b1 3a1aHus PyHKITUI

Copepxanue yueOHOro MaTepuana

IIpakTnueckoe 3ansitme Ne 15 OOnactb oOIpeneneHUss U MHOXECTBO 3HAUYEHUMH
¢bynkuuid. YETHOCTH, HEYETHOCTH, NEPUOAUYHOCTH (GYHKIMHA. CHocoObl 3amaHus

byHKIUH

Tema 5.5
Tpuronomerpuieckue
(GyHKLIMH, HMX CBOMCTBa U
rpaduxu

Coneprxanue yueOHOro Marepuasia

OO6nacte ompeneneHuss U MHOXECTBO 3HAYEHUH TPUTOHOMETPUUYECKUX (YHKLUH.
YéTHOCTh, HEYETHOCTD, MEPUOJUUYHOCTh TPUTOHOMETpUUECKUX (PyHKIMI. CBOMCTBA U
rpaduku GyHKIMH y = cOS X, Y = sin X, y = tg X, y = ctg X. (KOMOMHUPOBaHHOE

3aHATHE)
Tema 5.6 Coneprxanne yueOHOT0o MaTepuasia
IIpeoOpasoBanue rpaduxos | [IpakTtuueckoe 3ansaTe Ne 16 Cxarme ©  pacTsbkeHue — rpaduKoB
TPUTOHOMETPUYECKUX TpuroHomerpuueckux (ynkuuit. IIpeoOpazoBaHue rpad)MkoB TPUTOHOMETPHUUECKHUX
byHKIMI byHKIUH
Tema 5.7 IIpodeccnoHaNbHO-OPUEHTUPOBAHHOE CO/lepP:KaHUe (COoAep:KaHue NPHUKJIATHOIO
Ornncanue MOYJIs1)
MPOU3BOJICTBEHHBIX IIpakTuyeckoe 3ansitue Ne 17 Vcmonp3oBaHME CBOWCTB TPUTOHOMETPUUYECKHX

IPOLIECCOB €  TOMOIIBIO
rpaduKoB QYHKIHIT

¢byHKIMH B TpodecCHOHANBHBIX 33a4ax

Tema 5.8 OO0patHbie

Copepxanne yueOHOT0O MaTepuana
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TPUTOHOMETPUUECKUE OOpatHble  TpuroHomerpuueckue  ¢yHkumu. HMx  cBoiictBa u  rpaduku 2
byHKIIH (xOMOVMHHPOBAHHOE 3aHATHE)
Tema 5.9 | Conmepxkanue yueOHOTO MaTepraia
Tpuronomerpuyeckue I[Mpocreiiiiivie TPUTOHOMETPUYECKUE YPAaBHEHHUS: cOs X =a, SiInX =a. tgx =a, ctgX = 2
YPaBHEHHUS U HEPABEHCTBA | @ (KOMOMHHMPOBAHHOE 3aHATHUE)
IIpakTuyeckoe 3ansitue Ne 18 Pemenue TpPUTOHOMETPUYECKUX YpaBHEHUU 2
CBOJSIIMXCS K KBaJIPATHBIM M PEIIaeMbIe Pa3I0KEHUEM Ha MHOXKHUTEIH
OnHOPOIHBIE TPUTOHOMETPUUYECKUE YpaBHEHUS (KOMOMHUPOBAHHOE 3aHSTHE) 2
[Ipocreiime TpUroHOMETpUYECKHE HEpaBEHCTBA (KOMOMHUPOBAHHOE 3aHSTHE) 2
Tema 5.10 Copep:xanue yueOHOro MaTepuana
Cucremsl
TPUTOHOMETPHUECKUX CucteMbl NPOCTEHIIUX TPUTOHOMETPUYECKHX YpaBHEHUH (KOMOMHUpPOBaHHOE 2
ypaBHEHUN 3aHATHE)
Tema 5.11 Coneprxanue yueOHOro Marepuasia
Pemenne 3agau. OcHoBbl | KonTpoabHasi padora Ne 5 IIpeoOpa3oBaHue TPHUTOHOMETPHUCCKUX BBIPAYKCHHMIA. 2
TPUTOHOMETPHH. Pemenne TpUroHOMETPHUUYECKUX ypaBHEHHMH ¥ HEPaBEHCTB B TOM 4YHCIE C
Tpuronomerpuyeckue HCIOJIb30BaHNUEM CBOMCTB (DYHKIIUH.
GyHK1IUH CamocrositesibHass pabdora Ne 51 Pemenne 3amau mo Teme «OCHOBBI 1
TPUTOHOMETPHH»
1 cemecTp 102 yaca
Pasznea 6. 10 OK-01,
KommiexkcHble yucia OK-02,
Tema 6.1 Coneprxanue yueOHOro MaTepuaa OK-03,
KommnekcHble unciaa [Tonsitue komruiekcHoro uucia. CoNpsKeHHBIE KOMIUIEKCHBIC YHCIIA, MOAYJIb U 2 OK-04,
apryMeHT KOMILIEKCHOTO Yncia. DOpMBI 3aich KOMILIEKCHOTO 9UCTIa OK-05,
(amreOpanueckas, TpPUTOHOMETpHYECKas, IMOKa3zarenbHas). (KOMOMHHPOBAHHOE OK-06,
3aHATHE) OK-07
IMpakruueckoe 3anstue Ne 19 J[eiiCTBHS ¢ KOMIUIEKCHBIMU YHCIaMU 2 IIK 2.1
Tema 6.2 Coneprxanue yueOHOro MaTepuaa
IIpumenenre koMmiuieKCHBIX | [IpakTnyeckoe 3aHsaTHe Ne 20 BpimomHeHHEe pacdyeToB ¢ MOMOINBIO KOMIUIEKCHBIX 2

YHUCEII

YHUCCJI.
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[Tpumeps! UCTIONB30BaHUS KOMIUIEKCHBIX Ylced (KOMOMHHPOBAHHOE 3aHATHE) 2
Tema 6.3 Pemenue 3anmau. | Comepkanue yueOHOTO MaTepuana
KomrmuiekcHeie uncna KonrpoabHasa padora Ne 6 /JlelicTBUs ¢ KOMIUIEKCHBIMM YHCJIAMH B Pa3JIMYHBIX 2
dhopmax
Paznen 7. Ilpom3Boanasi 40 OK-01,
(pyHk1UN, ee NpUMeHeHHe OK-02,
Tema 7.1 Copepxanne yaeOHOT0 MaTepuana OK-03,
[Ipenen OnpeneneHre YUCIOBOW IOCIIENOBATEILHOCTH W cmocoObl ee 3amanus. CBoMCTBa 2 OK-04,
II0CJIE0BATENBHOCTH, YUCIOBBIX IOcienoBaTenbHocTed. OmpeneneHue Ipeaena I0CIeN0BaTEIbHOCTH. OK-05,
npezen ¢ynkuuu. Ionstue | Beruucnenue npenennoB nociaenosatenbrocteil. [Ipenen GpyHknun Ha GECKOHEYHOCTH. OK-06,
MIPOU3BOHOM. [Ipenen pynkuuu B Touke. (KOMOMHUPOBAHHOE 3aHSITHE) OK-07
3ajauu, OPUBOASIIME K MOHATUIO MNpOoU3BOAHON. OnpeneneHue MNPOU3BOJHOM. 2 IIK 2.1
ANTOpPUTM OTHICKaHUS POU3BOTHON (KOMOMHHUPOBAHHOE 3aHSITHE)
Tema 7.2 Coneprxanue yueOHOro MaTepuasia
@opmynsl u  npasuna | IlpousBogHas creneHHOM GyHKINN.(KOMOUMHUPOBAHHOE 3aHATHE) 2
nuddepeHnnpoBaHus IIpakTnyeckoe 3ansitue Ne 21 ®opmynsl auddepenunpoBanus. (KOMOMHHUPOBAHHOE 2
3aHATHE)
IIpakTnuyeckoe 3ansitne Ne 22 Ilpasuia nuddepenurpoBanus 2
Tema 7.3 Coneprxanne yueOHOT0o MaTepuasia
IIpousBonnas  cinoxHo# | [IpowsBogHast ca0XKHON QyHKIINE (KOMOMHUPOBAHHOE 3aHSATHE) 2
yHnximn HaxoxxaeHne npon3BoIHON CIIOKHON (DyHKIIMK (KOMOMHHUPOBAHHOE 3aHSTHE) 2
IIpakTnuyeckoe 3ansaTue Ne 23 Bpruucrnenue npous3BogHON (YHKIMU B 3aJlaHHOMN 2
TOUKE
Tema 7.4 Coneprxanne yueOHOro MaTepuania
Ilonarne o HenpepriBHOCTH | [lonsarue HenpepbiBHOW (QyHKIMH. CBOiicTBa HenpepblBHON (hyHKIHMH. CBSI3b MEXKIY 2
byHKIINH. Merton | HenpepbIBHOCTHIO U AU HepeHINPYEMOCThIO (YHKIIMK B TOYKE. AJITOPUTM PELICHUS
MHTEPBAJIOB HEPaBEHCTB METOJIOM UHTEPBaJIOB (KOMOMHUPOBAHHOE 3aHATHUE)
Tema 7.5 Coneprxanue yueOHOro MaTepuasa
I'eomerpuuecknii u | 'eomeTpudyeckuii CMBICH TPOU3BOJHOW (YHKIMH — YIJIOBOM  KOX(PQPHUIMEHT 2
buznyeckuit CMBICH | KacaTeJIbHOM K rpaduKy GYyHKIMH B TOUKE. (KOMOMHUPOBAHHOE 3aHSATHUE)
IPOU3BOAHON IIpakTuyeckoe 3ansitue Ne 24 VYpaBHeHHE KacaTelbHOW K Tpaduky GyHKIIHH. 2
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AJTOpUTM COCTaBJICHUS YPaBHEHUS KacaTenbHOH K rpaduky GyHkimn y=f(x)

Tema 7.6 Copepxanne yaeOHOTo MaTepuana
Dus3nyecKui cMmeicl | IIpakTnyeckoe 3ansitue Ne 25 Ouznuecknii (MEXaHUYECKHU ) CMBICI POU3BOTHOM 2
MIPOU3BOJHOM B
npodeccuoHaNbHBIX
3aJavax
Tema 7.7 Copepxanne yaeOHOT0 MaTepuana
MonotoHHOCTh  (pyHKIUM. | Bo3pactanue u yObiBaHue (YHKIMH, COOTBCTCTBHE BO3pPAcTaHUS W yOBIBaAHUS 2
Touku sKcTpemMyma (GyHKINU 3HAKY TPOU3BOIHON. (KOMOMHUPOBAHHOE 3aHSTHE)
IIpakTuueckoe 3ansaTue Ne 26 DxcTpeMyMbl QyHKIUN 2
[TonsiTHe TPOM3BOAHOW  BBICHIETO MOPSAJKA, COOTBETCTBHE 3HAaKa BTOPOM 2
MIPOU3BOIHOM BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha OTpe3ke. (KOMOMHHpPOBAHHOE
3aHATHE)
Tema 7.8 Coneprxanue yueOHOro Marepuasia
Hccnenoanne QyHKIMA M | AJNTOpuT™M UCCieqOBaHHS (QYHKIMH M TOCTPOCHHs e¢ Trpaduka C MOMOIIbIO 2
MOCTPOCHUE TpadUKOB MPOU3BOTHON. (KOMOMHUPOBAHHOE 3aHSATHE)
IIpakTuyeckoe 3ansaTue Ne 26 lccnemoBanue (YHKIIMM Ha MOHOTOHHOCTH U 2
MOCTPOEHHE IparKOB.
Tema 7.9 HaubGonbmee wu | Comepikanue ydeOHOro Matepuaia
HauMEHBbIIIEe 3Hauenus | [Ipakrudeckoe 3ansaTue Ne 27 HaxoxxneHne HanGobIIEr0 1 HAMMEHBIIETO 3HAYEHU N 2
byHKIIUN byHKIMA
Tema 7.10 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAePKAHUE (COAep:KaHMe MPHKJIAAHOIO
Haxoxxnenue MOYJIs1)
ontumanbHoro pesynbrara | [Ipakruyeckoe 3anatue Ne 28  IlpuMeHeHMe NPOU3BOJHOM TMpHU pPELICHUU 2
C IIOMOIIBIO POU3BOAHOM B | IPUKJIAIHBIX 3a/1a4
NPaKTUIECKHUX 3a/1a9ax
Tema 7.11 Coneprxanne yueOHOTO MaTepraa
Pemenne 3aga4. | KontposibHasa padora Ne 7 @opmynsl u  mpaBwia  AuddepeHInpOBaHHUS. 2
IIpoussonnas ¢Qyukuuu, ec | MccnenoBanue (yHKIMHA C MOMOIIBIO MPOM3BOAHON. Hambonbliliee W HanMEHBbIIIEE
IpUMEHEeHHe 3HaueHUs QyHKITUU
Pasznen 8. 20 OK-01,
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ITepBoobGpa3nas pyHkuuM,

OK-02,

ee MpUMEeHEeHune OK-03,
Tema 8.1 Copepxanne yaeOHOT0 MaTepuana OK-04,
[lepBooOpa3znas ¢yHkuuu. | IloHSTHE HHTErPHUPOBAHMS. Pemenue 3amay Ha CBSI3b IMEPBOOOpA3HOM U €€ 2 OK-05,
[IpaBuiia HaXO0XXIEHHUS | MPOU3BOIHOM, BBIYMCJICHUE nepBooOpazHoit TS JTaHHOMN GyHKIHH. OK-06,
epBOOOPa3HBIX (KOMOMHUPOBAHHOE 3aHSTHUE) OK-07
Tabnuma ¢GopMyn Ul HAxXOXKIAEHUS TEpBOOOpasHbIX.  [IpaBWja BBIYHCIICHHS 2 IIK 2.1
nepBooOpa3HOil (KOMOMHUPOBAHHOE 3aHATHUE)
Tewma 8.2 Copepxanne yaeOHOT0 MaTepuana
Heonpenenennslit IIpakTuyeckoe 3ansaTue Ne 29 HeonpeneneHHbIi HHTErpail 2
UHTETpa
Tema 8.3 Copepxanue yueOHOro MaTepuana
OmnpeneneHublii uHTerpain. | [lonstue  onpeaenéHHOro  MHTErpaa. ®opmyna Herorona—  JleitbHuna 2
@®opmysna  Herotona  — | (KOMOMHHPOBAHHOE 3aHSTHE)
JleiOHuIA. [Tnomane | 3agaun, NPUBOAANIME K IOHATHIO OIPEICIEHHOr0 HUHTErpaja — O BBHIYMCIECHHH 2
KPUBOJIMHENHON TPAEIMHU. | [JIOMIAAN KPHUBOJIMHEHHOW Tpalelud, O MEPEMENIEHHH TOYKH. (KOMOMHHPOBAHHOE
3aHATHE)
IIpakTuyeckoe 3anaTue Ne 30 ['eomeTpruueckuii cMbIC ONPEAECICHHOTO HUHTETpaia 2
Du3NUECKUil CMBICI OTPEIETICHHOTO HHTErpaja. (KOMOMHUPOBAHHOE 3aHSTHE) 2
Tema 8.4 IIpodeccuonanbHO-OpHEHTHPOBAHHOE coO/epKaHUe (colep:KaHMe MNPHUKJIATHOIO
OmnpeneneHHbIl UHTErpal B | MOLYJIS)
KU3HU IIpakTnyeckoe 3ausitue Ne 31 ['eoMeTpuUUeCKHil CMBICH OINpPENEICHHOTO MHTErpania. 2
®opmyna HetoToHa - JleitoHuna.
IIpakTnueckoe 3ansTue Ne 32 PemeHue 3agauy Ha NpUMEHEHUE HMHTErpajia s 2
BBIYUCTICHUS (PU3NYECKUX BETTUYHH U TUIOMIA e
Tema 8.5 Coneprxanne yueOHOTO MaTepraa
Hurerpansaoe ucuncnenne | Kontposannasi paéora Ne 8[1eppooOpasnas GyHKINHN, €€ MPUMEHEHHE 2
Paznen 9 Ilpsimble wu 18 OK-01,
ILIOCKOCTH B OK-02,
NPOCTPAaHCTBE OK-03,
Tema 9.1 Copep:xanue yueOHOTo MaTepuasa OK-04,
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OcCHOBHBIE TIOHSITHS
CTEPEOMETPHHU.
Pacnonoxxenne mnpsAMbBIX U
IIOCKOCTEH

[Ipeamer crepeomerpuu. OCHOBHBIE TOHATUSA (TOYKa, TMpsiMas, IUIOCKOCT,

MIPOCTPAHCTRO). OcHoOBHBIE AKCUOMBI CTEPEOMETPUH. ITepecekarommecs,

napajiesIbHble U CKpeuuBaromuecs npsimbie. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.
(KxOMOMHHPOBAHHOE 3aHATHE)

Tema 9.2
[TapayieTbHOCTh  TPSIMBIX,
npsIMOM M TUIOCKOCTH,

Copep:xanue yueOHOro MaTepuana

[Tapanmnensubie mpsiMass W 1IockocTh. Ompenenenue. Ilpusnak. CaoiicTBa (C
nokaszatesnberBoM). [lapamnensusie iockoctu. Onpenenenue. [Ipusnak. CsoiictBa (¢

MJIOCKOCTEH JI0Ka3aTeIbCTBOM). (KOMOMHHPOBAHHOE 3aHSATHE)
[Tapamrenenunen u ero oanemeHtel.  [loctpoenue ceuenuid. Pemenue 3amad.
(KOMOMHUPOBAHHOE 3aHSTHUE)
Terparap u ero 3neMeHTbI(KOMOMHUPOBAHHOE 3aHSITHE)

Tema 9.3 Copepxanue yueOHOro MaTepuana

[leprieH IUKYISIPHOCTD [leprienaukynsapusle npsmbie. llapannensHpie  TpsMble, NEPIEHAUKYISPHBIE K

IPSIMBIX, IPSAMOHN U
IIOCKOCTH, TNIOCKOCTEH

IIJIOCKOCTH. IIpuznHax NEPIEHIUKYISIPHOCTH IPSAMOM 51 IIJIOCKOCTH.

[lepnenukynspHble MI0CKOCTH. [Ipu3HaK nepneHANKYISIPHOCTH IIJIOCKOCTEH.
Paccrosinust B npocTpaHCcTBE (KOMOMHUPOBAHHOE 3aHSTHE)

Tema 9.4 Copep:xanue yueOHOro MaTepuana
Teopema 0 Tpex [lepnienauKkynap 1 HakIOHHasA. Teopema O TpeX MEPHNEHAMKYISpax. YTOI MEXIy
NepHeHANKYIIIpax .

CPHCHAMKYJIAP MPSIMOM U TUIOCKOCTBIO. YTOJ MEXKY IIOCKOCTSIMU (KOMOMHHUPOBAHHOE 3aHATHE)
Tema 9.5 IIpodeccnoHaNbHO-OPUEHTUPOBAHHOE CO/IepP:KaHUe (CoAep:KaHue NPHUKJIATHOIO
[TapannensHble, MO/1YJIAA)
NIEPIECHIUKYJISIPHBIE, IIpakTnyeckoe 3ansitue Ne 33  IlepneHAMKYISIPHOCTh NPSIMOM U IJIOCKOCTH,

CKpPCIIMBAIOIIHECS IPAMBIC

napaJiieJIbHOCTb ABYX MMpsSAMBIX,
NEPpUNCHAUKYIISIPHOCTDb IUIOCKOCTEM

NEPNECHANUKYIIAPHBIX IIIIOCKOCTH,

IIpakTnueckoe 3ansaTne Ne 34 CkpeluBaromuecs npsMble

Tema 9.6
Pemenue 3amau. [lpsambie u
MJIOCKOCTH B TIPOCTPAHCTBE

Conepxkanue yaeOHOro MaTepuania

Kountpoabnas padora Ne 9 PacrionoxeHne npsMbIX U TJIOCKOCTEH B MPOCTPAHCTBE.
[TeprieHAMKYASIPHOCTD M MAPATIIETBHOCTh MPSIMBIX U IUIOCKOCTEH. CKpelnBaroOmnecs
MpsSMbIE

OK-05,
OK-06,
OK-07
IIK 2.1
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Pa3znen 10. Koopaunarsl u 12 OK-01,
BEKTOPBI OK-02,
Tema 10.1 Conepskanue yueOGHOro MaTepuana OK-03,
JlexapToBbl KOOPIMHATHI B IIpakTnueckoe 3ansaTue Ne 35  JlekapToBbl KOOpPAMHATHI B IPOCTPAHCTBE. 2 OK-04,
MpOCTPAanCTBE.  PaccTosmme [Ipocreiimune 3a1aun B KOOpAUHATAX. OK-05,
MEXIYy JBYMS TOYKaMH. OK-06,
Koopaunatst CepeUHbI OK-07
OTpe3Ka IIK 2.1
Tema 10.2 Copep:xanue yueOHOro MaTepuana OK-01,
BeKTOpHI B IPOCTPaHCTEE. Bekropsl B mpoctpaHcTBe. CliokeHHE U BBIUUTAHHWE BEKTOPOB. YMHOXKEHUE BEKTOpA 2 OK-02,
Yrom Mexay BEKTOPAMH. | uu gy, Kowmmnanapusie BekTopbl. PaznoskeHue BekTopa 1o TpeM HEKOMIUIaHApHBIM OK-03,
Cxanaproe  pousBeAcHHe BEKTOpaM. YpaBHEHHE IJIOCKOCTH. (KOMOMHHUPOBAHHOE 3aHSTHUE) OK-04,
BEKTOPOB OK-05,
OK-06,
IIpakTnueckoe 3ansitue Ne 36 Koopaunatel BekTopa, CkansipHOE NPOU3BEICHUE 2 OK-07
BEKTOPOB, YIroJI MEXIY BEKTOpPaMU, YroJl MEXAY MPSAMOU U IJIOCKOCTBIO, YTOJI MEXIY IIK 2.1
IJIOCKOCTSIMH.
Tema 10.3 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKaHUe (COomep:KaHWe TPHKJIATHOIO
IIpakTuko- MO/YJIst)
opueHtupoBannble 3anauu | [IpakTuyeckoe 3ansaTue Ne 37 KoopauHaTHas miIOCKOCTb. Bbruncienue pacctostHui 2
Ha KOOPJMHATHOM | ¥ TUIOMIAJIeH Ha TTIOCKOCTH.
MJIOCKOCTH KonmuuecTBeHHbIE pacueThl (KOMOMHHPOBAHHOE 3aHSTHE) 2
Tema 10.4 Coneprxanne yueOHOT0 MaTepuasia
Pewenne 3amad. | Kourponbnasa padora Ne 10/lexapToBbl KOOpAMHATHI B MPOCTpAaHCTBE. BeKkTOpHI B 2
Koopaunats! 1 BEKTOpBI npoctpaHcTBe. ClI0O)KEHHE W BBIYMTAHHUE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha YHCIIO.
Kommnanapuele BekTopsl. CKalsipHOE MPOU3BEIACHNE BEKTOPOB. Pa3nojkeHue BeKTopa
[0 TpeM HEKOMIUIAHApHbIM BekTopaM. IIpocreiimme 3amaum B KOOpAMHATaX.
Koopaunatsl BeKTOpa, pacCTOSHNUE MEX]Yy TOUKaMH, KOOPJIUHATHI CEPEANHBI OTPE3Ka,
CKaJSIpHOE IPOM3BE/IEHHE BEKTOPOB B KOOPJMHATAX, YroJl MEXAY BEKTOpaMH, Yroj
MEXy NPSIMOI U IIIOCKOCTBIO, YTOJI MEXY MIIOCKOCTSIMU
Paszngen 11. 44 OK-01,
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MHororpanHuKu

Tema 11.1
Bepmunbl, pebpa, rpanu
MHOI'OI'paHHHMKA

Conepxkanue y4eOHOro MaTepHuaia

[lonsiTne MHoOrorpaHHuka. Ero sieMeHThI: BepLIMHBL, pebpa, rpaHu. Jluaronansb.
Ceuenue. BoImyKiibie ¥ HEBBITYKIIbIE MHOTOIPAHHUKH (KOMOMHUPOBAHHOE 3aHSITHE)

Tema 11.2

[Tpusma, ee cocTaBisOIIHNE,
CEYECHHUE. [Ipsimas u
IIpaBUJIbHAS ITPU3MBbI

Copep:xanue yueOHOro MaTepuana

[Tonsarue mpusmbl. Ee ocHoBaHusi u OokoBble TrpaHu. Bricota mpusmbl. I[Ipsmas u
HakJIoHHas npusMa. [IpaBuibHas npusma. Ee ceuenne (KOMOMHUPOBAHHOE 3aHSTHE)

IIpakTnyeckoe 3ansaTue Ne38 Pemenue 3anau no teme «lIpusman

Tema 11.3 Coneprxkanne yueOHOT0 MaTepuasia

[Mapannenenunern, Ky0. | [Tapamienenumesn, CBONCTBA MPIMOYTOJIBHOTO Hapaiiesnenuneaa, kyo. Ceuenue kyba,
Ceuenue KyOa, | mapayienenumnena (KOMOMHUPOBAHHOE 3aHSTHE)

napasuiesenumnena

Tema 11.4 Coneprxkanue yueOHOro Marepuasia

[Mupamuna, ee | [IpakTuyeckoe 3anuaTue Ne 39 Ilupamuna u ee snemeHThl. CeueHHE MUPAMUIBI.

COCTABIISIONINE, CCEUCHHE.
[IpaBunbHas nupaMuIa.

YceueHHas InmupamMuyjia

[IpaBunbpHas nupamMuaa.

VYcedenHnas nupamuaa (KOMOMHUPOBAHHOE 3aHSTHE)

Tema 11.5
Cummerpust B Kyoe,
napajuieNienurnesie, npusMe,
nHpaMuIe

Copep:xanue yueOHOTO MaTepuana

CuMMeTpHsi OTHOCHUTEIBHO TOYKH, MpsIMOW, IuUlockocTH. Cummerpuss B KyoOe,
napaJuiesenuresie, mpu3Me, mupaMmuie (KOMOMHUPOBAHHOE 3aHSTHE)

Tema 11.6
IIpumeper cummeTpuii B
npodeccuu

IIpodeccuonaibHO-OpHEHTHPOBAHHOE CO/Aep:KaHHe (coAepKaHMe NPUKJIATHOTO
MOYJIs1)

IMpakTuueckoe 3ansTue Ne 40 CummeTpus B MpHUPOAE, apXUTEKType, TEXHHKE, B
ObITY

Tema 11.7 Coneprxanne yueOHOTO MaTepuaa

[IpaBunbHBIE IIpakTnueckoe 3ansitue Ne 41 [lonstue npaBUJIbHOTO MHOrorpaHHuka. CBoiicTBa
MHOTOTpaHHUKH, UX | MpaBUIbHBIX MHOTOTPAHHHUKOB

CBOMCTBA

Tema 11.8 Coneprxanue yueOHOro MaTepuaa

Hununanp, ero | Hunuuanap u ero snemeHTsl. CeueHne LWIMHApA (MapauielbHOe OCHOBAaHUIO M OCH).

OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK 2.1
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cocrapiptronne. CeueHue
LUIMHApA

Pa3Beprka nmmHapa (KOMOMHUPOBAHHOE 3aHSTHE)

Permrenue 3anau mo teme «l{umuaap» (KOMOMHUPOBAHHOE 3aHSTHE)

Tema 11.9
Konyc, ero cocrapmustorue.
CeueHue KoHyca

IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/ep:KaHue (CoAep:KaHMe TPHUKJIATHOTO
MO/1YJIfA)

Konyc u ero snementsl. CeueHue KoHyca (IapajuieIbHOe OCHOBAHHMIO U TPOXOSIICe
Yyepe3 BEpIIMHY), KOHHYECKHE CeucHHs. Pa3Beprka KoHyca(KOMOMHHPOBAHHOE
3aHATHE)

IpakTnyeckoe 3ansitue Ne 42 Pemrenue 3a1a4 1o teme «Konyc»

Tema 11.10 Copep:xanue yueOHOro MaTepuana

YceueHHbI KOHYC. | Yceuennblii koHyc. Ero oOpasyromas u BbicoTa. CeueHHE YCEYEHHOTO KOHYca
Ceuenue YCEUEHHOI0 | (KOMOMHUPOBAHHOE 3aHSTHUE)

KOHYca

Tema 11.11 Coneprxkanue yueOHOro Matepuasia

lap u cdepa, ux ceueHus

ap u cepa. BzaumHoe pacnonoxxkenue cepsl U miockoctu. CevueHue mapa, cepbl
(KOMOMHHMPOBAaHHOE 3aHATHE)

Tema 11.12

ITousTe 06 00BEMe Telna.
OTHolIEHHE 00HEMOB
MOJOOHBIX TEN

Copep:xanue yueOHOTo MaTepuana

[Tonsstue 06 oO0beme Tema. OOBeM Kyba M TPSIMOYTOJBHOTO IMapajuielenuIe/a.
(KOMOMHMPOBAaHHOE 3aHATHE)

O6beM mpu3Mbl U HWIMHAPA. OTHOILIEHHE 00BEMOB MTOI00HBIX TeJ.(KOMOMHUPOBAHHOE
3aHSATHE)

Tema 11.13
O0BEMBI u R (O) 1005
MOBEPXHOCTEH Tel

Copepxanue yueOHOTO MaTepuana

O6beMbl mupamuabl U KoHyca. OObeM mmapa. Ilmomanum mnoBepxHOCTEH Ten
(KOMOMHMPOBAaHHOE 3aHATHE)

Tema 11.14
KomOuuamm
MHOTOTPAHHUKOB U  Tel

Conepxkanue yaeOHOro MaTepuaia

IIpakTnuyeckoe 3ansiTue Ne44 KoMmOMHAIIMU r€OMETPUYECKUX TET

BpallleHus
Tema 11.15 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAepPKaHUe (Coaep:KaHHe TPHKJIATHOIO
I'eomeTpuyeckue MOYJIs1)
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KOMOWHAINY Ha TpakTuke | Mcrmonb3oBaHre KOMOWHAIMM MHOTOTPAaHHUKOB UM TeNl BpAallleHUs B MPAKTHUKO- 2
OPHEHTHPOBAHHBIX 3a/a4aX (KOMOMHHUPOBAHHOE 3aHSTHE)
IIpakTuyeckoe 3ansaTue Ne 45 Pernienne reoMeTprUuecKux 3ajad Ha KOMOWHAIIHIA 2
MHOTOTPaHHUKOB
Tema 11.16 Coneprxkanue y4eOHOT0 MaTepuaia
Pemenue 3ana4. | KontpouabHasi padora Ne 11 OObeMbl U IJIOMIAIN TOBEPXHOCTH MHOTOTPAHHUKOB U 2
MHOrOrpaHHUKM ¥ Tella | TeJ BpalleHHsI
BpallleHus
Paznen 12. 10 OK-01,
MHuoxkecTBa.  DJIeMEHTHI OK-02,
Teopum rpagos OK-03,
Tema 12.1 Copep:xanue yueOHOro MaTepuana OK-04,
MHuosxecTBa [Tonstue muoxxectBa. [ToamuoxkecTBo. Onepanuu ¢ MHOKeCTBaMH(KOMOMHUPOBAHHOE 2 OK-05,
3aHATHE) OK-06,
Tema 12.2 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE CO/Aep:KaHMe (CoAep:KaHMe MPHUKJIATHOTO OK-07
Onepanuy ¢ MHOXKECTBAMH | MOYJIS1) IIK 2.1
IIpakTuyeckoe 3anaTHe Ne 46 Onepauuu ¢ MHOXKeCTBamMH. PernieHue npuKIaaHbIX 2
3a1a4
Tema 12.3 Coneprxanue yueOHOro MaTepuaa
I'padwr [Tonsitue rpada. Ces3ubI Tpad, nepeBo, UK rpad Ha TIOCKOCTH(KOMOMHUPOBAHHOE 2
3aHSATHE)
IpakTuyeckasi padora Ne 47 CocraBieHue rpada 1o ycioBUIO 3a71a4u 2
Tema 12.4 Coneprxanue yueOHOro MaTepuasa
Pewenne 3amad. | Kourponbnasa padora Ne 12 Omnepaumm ¢ MHOXecTBamMH. OnucaHuE peabHBIX 2
MmuoxectBa, I'padpl M MX | cuTyanuii ¢ HOMOIIBIO MHOXKeCTB. [IpiuMeHeHue rpadoB K PELICHHIO 3a/1a4
MPUMEHEHUE
Pazgen 13. DiemeHTHI 22 OK-01,
KOMOMHATOPUKH, OK-02,
CTATUCTUKH M  TEOpHH OK-03,
BepPOSITHOCTEM OK-04,
Tema 13.1 Coneprxanue yueOHOro MaTepuasa OK-05,
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OCHOBHEBIE OOHATUSA

IIpakTnueckoe 3anaTme Ne 48 IlepectaHOBKH, pa3MEIEHUs, COYETAHHUS.

KOMOMHATOPHUKHU (KOMOMHHMPOBAHHOE 3aHSTHE)
Perrenne KOMOMHATOPHBIX 3314 (KOMOMHHPOBAHHOE 3aHATHE)
Tema 13.2 Coneprxkanne y4eOHOT0 MaTepuaia
CoOniTHE, BEPOATHOCTh | COBMECTHBIE M HECOBMECTHBIE COOBITHS. YCIOBHAs BEPOSITHOCTh. 3aBUCUMBIC U

coObiTus.  CliokeHue u
YMHOKECHHE BEPOSTHOCTEN

HE3aBUCHMBbIC COOBITHS. (KOMOMHUPOBAHHOE 3aHSTHEC)

IIpakTuyeckoe 3ansitue Ne 49 TeopeMbl 0 BEpOSATHOCTH CyMMBI cOObITHIA. Teopemsl 0
BEPOATHOCTH IIPOU3BEACHUSI COOBITHIA.

Pemenne 3a1a4 Ha HaXOXACHHUEC BEPOATHOCTHU COOBITHS (KOM6I/IHI/IpOBaHHOC SaHHTI/IC)

Tema 13.3 IIpodeccnonabHO-OPUEHTUPOBAHHOE CO/ep:KaHue (CoAep:KaHMe TPHUKJIATHOTO

BepositHOCTB B | MOIYJISA)

podhecCHOHATBHBIX IpakTuyeckoe 3ansaTe Ne 50 OTHocuTenbHas YacTOTa COOBITHS, CBOHCTBO €€

3aa4ax ycToitunBocTtu. CTatucTuueckoe ompeneiacHue BepoATHOCTU. OleHKa BEpOSTHOCTH
COOBITHS

Tema 13.4 Copepxanue yueOHOTo MaTepuana

JuckpeTrHas ciydaiiHas | Buasl cnydaiinbix BennuuH. Onpesenenne AUCKPEeTHOW Cly4aiHOW BeIMYUHBI. 3aKOH

BEJIMYMHA, 3aKOH €€ | pacrpeneieHus TMCKPETHON CIIy4aiiHON BeMUYUHBI. (KOMOMHHUPOBAHHOE 3aHSTHE)

pacupeaeaeHus IpakTuyeckoe 3ansitue Ne 51 UucnoBble XapaKTEPUCTHKU JAUCKPETHOW CIIy4aitHOM
BEJIMYUHBI

Tewma 13.5 Coneprxanue yueOHOT0 MaTepuasia

3agaun  MaTeMaTHYECKOI
CTaTUCTHUKHA

IIpakTnyeckoe 3anaTue Ne 52 Bapuanuonsslii psag. [lonuron yactor u rucrorpamma.
CraTtucTuyeckre XapakTepUCTUKHU psJia HaOI0JaeMbIX TaHHBIX

Tema 13.6
Cocrasieaie TaOIUIl ©
I[I/IarpaMM Ha HpaKTI/IKC

IIpodeccuonanbHO-OpHEHTHPOBAHHOE coOepKaHue (colep:KaHue TPHUKJIATHOIO
MO/1YJIAA)

IIpakTuyeckoe 3anatue Ne 53 IlepBuuHas 00paObOTKAa CTATHCTUYECKUX JIAHHBIX.
I'paduueckoe wux mpeacrtaBieHue. HaxokneHne  CpemHMX — XapaKTEPUCTHK,
Ha0II0/1aeMBIX JAHHBIX(KOMOMHUPOBAHHOE 3aHATHE)

OK-06,
OK-07
IIK 2.1

Tema 13.7

Pemenne 3agay. Di1eMeHTHI
KOMOMHATOPHKH,
CTaTUCTUKH U TEOPUH

Copep:xanne yueOHOTO MaTepuana

Kontpoabnasi padora Ne 13Dnementsl koMOuHatopuku. CoOBITHE, BEpOSTHOCTH
coObITus. CrojkeHne 1 YMHOKEHUE BEPOSTHOCTEN
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BEPOSATHOCTEMN

Pa3znen 14. YpaBHeHus m 28
HepaBeHCTBA
Tema 14.1 Coneprxkanue y4eOHOT0 MaTepuasia
PaBHOCHIIBHOCTH PaBHOocunbHOCTH ypaBHeHUH U HepaBeHCTB. Ormpenenenus. OCHOBHbIE TEOpPEMBI 2
YPaBHEHMI M HEPABEHCTB. | PABHOCHIBHBIX TEpPEXo0JlaX B YpaBHEHHSIX W HepaBeHCTBax. OOIIMe METOABI PElICHUs
OO01re MeTobl peleHus YPAaBHEHUI: METOJ pPAa3loXKEHHsT Ha MHOXWUTEIM, METOJ BBEAECHHUS HOBOH
nepeMeHHONH(KOMOMHUPOBAHHOE 3aHATHE)
IIpakTnueckoe 3ansaTne Ne 54 Peuienue ypaBHEHUH pa3IuyHbIMU 2
croco0aMu(KOMOMHUPOBAHHOE 3aHSATHC)
Ilepexon oT paBeHcTBa (YHKIUH K PpaBEHCTBY apryMEHTOB JJisi MOHOTOHHBIX 2
byHkIui, QyHKIHOHAIBHO-TpaduIecKuii MeTo1 (KOMOMHUPOBAHHOE 3aHSTHE)
Tema 14.2 Coneprxkanue yueOHOro MaTepuana
I'padpuueckuit meTo | [IpakTnueckoe 3anaTHe Ne 55 OOume MeToabl pelICHUS HEPABEHCTB: MEPEXO0J] OT 2
pelIeHus YPaBHEHMH, | CpaBHEHHSI 3HAUYCHUH (YHKIMH K CPABHEHUIO 3HAYCHUN apryMEHTOB JUII MOHOTOHHBIX
HEPABEHCTB (GyHKINH, METOJT HHTEPBAJIOB
I'paduueckuit MeTo perieHns ypaBHeHUN U HepaBeHCTB(KOMOMHUPOBAHHOE 3aHSTHE) 2
Tema 14.3 Coneprxanue yueOHOro MaTepuaa
YpaBHEHHSI M HEPABEHCTBA | OmpeseNieHne MOy, PackphITHE MOIYIS TI0 ONpeIeeH 0. IIpocTeiinme ypaBHeHUs 2
€ MOAyIEM Y HEpaBEHCTBA ¢ MOAYJIeM. (KOMOMHUPOBAHHOE 3aHSITHUE)
IIpakTnyeckoe 3anaTme Ne 56 IlpuMeHeHHe pPaBHOCWIIBHBIX IEPEXOAOB B 2
OIpeJIeJIEHHBIX TUIIaX YPaBHEHUH 1 HEPABEHCTB
Tema 14.4 Coneprxanue yueOHOro MaTepuaa
VYpaBHEHUs M HEpABEHCTBA | 3HAKOMCTBO  C  mapameTrpoM.  llpocreiime  ypaBHEHHUS ¢ TapaMeTpoM 2
C IapaMeTpaMu (KOMOMHHPOBAHHOE 3aHSATHE)
Tema 14.5 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/Aep:KaHMe (CoAep:KaHMe MPUKJIATHOTO
CocraBieHHE U pELICHHUE | MOIYJISA)
npodecCHOHATBHBIX  3a7a4
C TIOMOILIBIO YPAaBHEHUM Perienue TeKCTOBBIX 33Jau Ha ABM)KEHHE (KOMOMHUPOBAHHOE 3aHATHUE) 2
Pemennie TeKCTOBBIX 3aJJad Ha CMECH U CILIaBbl (KOMOMHUPOBAHHOE 3aHSTHE) 2
Pemennie TekcTOBBIX 3aja4 Ha paboOTy(KOMOMHUPOBAHHOE 3aHSTHE) 2

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK 2.1
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IpakTnueckoe 3ansiTue Ne 57 PemeHue TEKCTOBBIX 3a7ad MpodeccHOHATBLHOTO 2
coJiepkanus (KOMOMHUPOBAHHOE 3aHSTHE)
Tewma 14.6 Copepxanne yaeOHOT0 MaTepuana
Pemenue 3ana4. | KonTpoabHast padora Ne 14 OOmme MeTO[bl pPElICHHS YpaBHEHHWW W HEPABEHCTB 2
VYpaBHEHUs U HEPAaBEHCTBA
2 cemecTp 204
Bceero: 306

HpOMe)KyTO‘lHaH aTrecranuda - 3K3aMCEH 1u2 ceMecTp
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3. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI YYEBHOI'O ITPEIMETA

3.1 TpeGoBaHUsI K MUHUMAJbLHOMY MaTepHAJILHO-TEXHHYECKOMY 00ecnedeHUI0
YueOHblil mpenMeT peanusyercs B yueOHOM KabuHeTe «KaOuMHET MaTeMaTHKU».

O06opynoBaHue yueOHOro KabuHeTa:

— MOCAaJ0YHbIE MECTA MO KOJIUYECTBY 00YJaIOUIHXCS;

— pabouee MECTO MpenoaBaTess;

— METOAMYECKNE MaTEpUaIbl 110 JUCLIUILIMHE.

Texuuueckue cpeacrtBa oOyueHHs pabodyero Mecra MpPEnojaBaTels: KOMIBIOTEPHOE
o0opynoBaHue, COOTBETCTBYIOIIIEE COBPEMEHHBIM TpeOOBaHUSAM O0€30MacHOCTH U
HAEKHOCTH, IPEIyCMaTPUBAET BO3MOXXKHOCTb MHOTO(QYHKIIMOHAIBHOTO HCIIOJIb30BAHUS
KaOuHeTa, C IEJbI0 U3YYeHHUs IUCUUIUIMHBI, MYJIbTUMEAUHHOE 000pynoBaHuE (IIPOEKTOp U
MIPOCKIMOHHBIN 3KpaH), JJOKaJIbHAs CETh C BBIXOA0M B Internet.

IlepeyeHb JMUIEH3MOHHOTO M  CBOOOJAHO PACHIPOCTPAHSIEMOr0 MPOrPaAMMHOIO
o0ecreyeHus:

IIpu u3y4yeHuM AUCHMILUIMHBI B (popMaTe JIEKTPOHHOIO 00y4YeHHsS € HCIOJIb30BaHHEM
AO0T

3.2. UndopmannonHoe odecneyeHne peaasu3amun NporpamMmmbl

Jis peanusanuu nporpammbl OuOinoTeYHbINH (oHA 00pa30BaTENbHONW OpraHU3alMM UMEET
IIeYaTHbIE WU/WIM JIEKTPOHHbIE 00pa3oBaTelibHbIE U MH()OPMALMOHHBIE PECYPChI, UCIIOJIb3YEMbIE B
o0pa3oBaTeNbHOM IIpoliecce.

IlepeyeHb pexoMeHAyeMbIX Y4YeOHBbIX M3JAHWH, [IONMOJHHUTEJIbHONH JHTEpPaTyphl
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHAA:

3.2.1.0cHOBHBbIE HCTOYHHKH:
1. Amumo ILIA., Komsarun FO.M., Tkau€sa M.B. m ap. Maremaruka: anreOpa W Hayaia
MaTeMaTUYeCKOro aHalin3a, reoMerpus. Anredpa M Hayajga maremMaTudyeckoro anaimmsa 10-11
KJIacChl: yueO. Juisi 00mmeoOpa3oBaT. opranu3aiuii: 6a30Bblii U yriuyOiaeHHbIH ypoHH.- 10 —€ m3m. —
M.: AO "UznatenncTtBo "[Ipocsemnienue", 2022.-463 c.
2. Aranacan JI.C., byry3oB B.®., Kamomues C.b. u np. Maremaruka: anrebpa M Hauana
MaTeMaTHYeCcKOro aHanusa, reomerpus. ['eomerpust (6a3oBbli M yriyoneHHslt ypoHu) 10-11
KJ1acchl: yueb. s o0meo0pa3oBaT. opraHu3anuii: 0a30BbeIid M yriryoJaeHHbIH ypoBHH.- 10 — n3a. —
M.: AO "UzparensctBo "IIpocBemienne", 2022.- 287 c.

3.2.2./lonoTHUTEIbHbIE HCTOYHUKH:
3. Kosnos B.B. MaremaTuka: ainredpa u Havajga MaTeMaTHYECKOTO aHaIN3a, T€OMETPHs: y4eOHUK
g 10 kiacca . ba3oBelii u yriny6nénnsiii yposau / B.B. Kosnos, A.A. Hukutun. - Mocksa :
Pycckoe  cmoBo, 2020. - 464 c¢. - ISBN  978-5-533-00359-9. -  URL:
https://ibooks.ru/bookshelf/374152/reading (nata oopamenwus: 05.05.2023). - TekcT: 3JIeKTPOHHBIN.
4. Koznos B.B. Martemaruka: anreOpa U Hauajga MaTeMaTUYECKOIO aHaJN3a, T€OMETpUs: y4eOHUK
s 11 xmacca . baszoBwiit u yriy6nénnsiii yposau / B.B. Kosznos, A.A. Hukutun. - Mocksa :
Pycckoe  cmoBo, 2020. - 464 c. - ISBN  978-5-533-00274-5. -  URL:
https://ibooks.ru/bookshelf/374166/reading (nata obpamienus: 05.05.2023). - TeKCT: 27IEKTPOHHBIH.

3.2.3.Ilepuoanyeckue U3TaHusI:

47



3.2.4.1lepevyennb mnpodecCHOHATBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CHPABOYHBIX
cucTeM:

1. Opyd  OpPraHMW3allii  JUCTAHIMOHHOTO OOYYeHHsS HCIOJIB3YIOTCS — DICKTPOHHBIC
mwiargopmer: Zoom, Moodle

2. Enunas xomtexuusi mudpoBeix oOpasoBarenbHbix pecypcoB. - URL: http://school-
collection.edu.ru / - TeKCT: 31€KTPOHHBIA.

3. Nudopmannonnas cucrema «EquHOe OKHO OCTyIa K 00pa30BaTeIbHBIM Pecypcam. -
URL.: http://window.edu.ru / - TeKkcT: 3IeKTPOHHBII.

4. Hayunas snekrponnas o6ubmmoreka (HOB). - URL: http://www.elibrary.ru / - Tekcr:
JJIEKTPOHHBIN.

5. OTkpeIThii  KOIek. Maremaruka. - URL: https://mathematics.ru / - Teker:
JJIEKTPOHHBIN.

6. IToBropum wmarematuky. - URL: http://www.mathteachers.narod.ru / - Tekcr:
JJIEKTPOHHBIN.

7. http://e.lanbook.com/DnexTponnas 6ubnuoTeuHas cucrema JlaHb

8. https://www.book.ru/ Dnekrpontas OubIUOTEUHAs CHCTEMA
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4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O IIPEIMETA

KoHTpons # oOIEHKa pe3ylbTaTOB OCBOEHHUS O0IIE00pa3oBaTENbHON  AMCIUTUIMHBI
PacKpbIBalOTCS 4Yepe3 AMCHUILTMHAPHBIC PE3Yy/bTaThl, HANpPaBJICHHbIE HAa (OpPMHUpPOBAaHUE OOIIMX
KOMIIETEHIIM 10 pa3/ienaM U TeMaM COJIepKaHusl yueOHOTo MaTepuania.

[TpomexxyTouHas arrecranus B popMe dK3aMeHa.

pEeIICHUA 3aJa4

15,16

P7, Tems1 7.1,7.2,7.3,74,7.5,
7.6, 7.7 I1-0/c, 7.8, 7.9, 7.10 IT-o/c,
7.11

Pa3zgen/Tema THI OLIEeHOYHBIX
Oo6mas/npodeccuoHanbHaA MepOonpPUsITUSI
KOMIIE€TEHIIHS
OK 01. Beibupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 TT-0/c°, 1.4, TectupoBanue

VYcerHblii onpoc

npodeccHOHaTEHOM P2, Temn 2.1,2.2,2.3,2.4,2.5 Maremarudeckuii
TPUMEHUTETBHO P4, Temr1 4.1, 4.2, 4.3 I1-0/c, 4.4, WHauBuayaIbHAs
K Pa3IMYHBIM KOHTEKCTaM 4.5,4.6 II-o/c, 4.7 CaMOCTOSITe IbHAs
P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6 aGoTa
5.7 11-0/c, 5.8, 5.9, 5.10, 5.11 P
[IpencraBnenue
P 6, Temn1 6.1, 6.2 pe3yIbTaToB

MPaKTHYECKUX padoT
3aiuTa TBOPUYECKHUX

pador
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 3
aluTa
P 9, Temn: 9.1, 9.2, 9.3, 9.4, 9.5 TI-
0/c. 9.6 WHIUBHUIYaJIbHBIX
’ IPOEKTOB

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

KonTponbnas padora

Brimonnenue

P11, Temsr 11.1,11.2,11.3,11.4, 9K3aMEHAIIMOHHBIX

11.5,11.6, 11.7 IT-0/c,11.8,11.9, 3aJaHuH

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 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6
OK 02. Ucnonb30BaTh P1,Temal.1,1.2,1.3 -o/c*, 1.4, TecTtupoBanue
COBpPEMEHHBIE CPE/ICTBA 15,16 VCTHBIH ompoc
HOMCKa, aHaINu3a U P2, Temn 2.1,2.2,2.3,2.4,2.5 MareMaTudeckuit
MHTEpHpeTanun P 3, Temsr 3.1,3.2,3.3,3.4 JTMKTaHT
MHGOpMAITHH, T P4, Tems 4.1, 4.2, 4.3 TI-o/c, 4.4, VHauBHyaTbHAS
MH(OPMAIOHHEIE 4.5,4.6 IT-o/c, 4.7 CaMOCTOATETbHAs

P 5, Temnr 5.1, 5.2,5.3,5.4,5.5,5.6
TEXHOJIOTHH JIJIS paborta
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BBITIOJIHCHUA 3a1a4
npodeccnoHaTbHOMI
JeSITEIIBHOCTH

5.71I-0/c,5.8,5.9,5.10, 5.11

P 6, Temn1 6.1, 6.2

P7, Temnr 7.1,7.2,7.3,74,7.5,

7.6, 7.7 11-0/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

P 9, Temnt 9.1, 9.2, 9.3, 9.4, 9.5 TI-
o/c, 9.6

P 10, Tems! 10.1, 10.2, 10.3 II-o/c,

IIpencrasnenue
pe3yabTaToB
MIPaKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
VH/IMBUAYaJIbHBIX
IPOEKTOB
KonTposnbnas padora

10.4 Beinonnenue
9K3aMEHAI[MOHHBIX

P11, Temsr 11.1,11.2,11.3, 11.4, saamit

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,

13.5 I1-o/c, 13.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 03. IlnanupoBats u P1,Temal.1,1.2,1.3 H-o/c5, 1.4, TectupoBanue
peanusoBbiBaTh coocTBennoe | 1.5, 1.6 VCTHBI onpoc
npodeccuoHanbHOE U P2, Tembr 2.1,2.2,2.3,2.4,2.5 Maremarudeckuii
JUYHOCTHOE Pa3BUTHE, P 3, Temnr 3.1,3.2,3.3,34 JIIUKTAHT
HpeANPUHUMATETBCKYIO P4, Temsr 4.1, 4.2, 4.3 I-o/c, 4.4, WHauBuayanbHas
JEATETBHOCTD B 4.5,4.6 Il-o/c, 4.7 CaMOCTOSITEITbHAS
npodeceronansHoil chepe, P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6 paGora

5.7 IT-o/c, 5.8, 5.9, 5.10, 5.11
UCIIOJIb30BATh 3HAHUS 110 [Ipencrasnenne
¢unancosoii rpamotHoct B | P 6, Temsr 6.1, 6.2 PE3yIbTaTOB

PAa3JIMIHBIX ) KU3HCHHBIX

CUTYyalusiIxX

P7, Temn1 7.1,7.2,7.3,74,7.5,

7.6, 7.7 II-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

P 9, Temn! 9.1, 9.2, 9.3, 94, 9.5 II-
o/c, 9.6

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

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 M-o0/c,11.8,11.9,
11.10 TT-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, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 TT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

MPAKTHYECKUX padoT
3amuTa TBOPUYECKUX
pabor

3ammra
WHIMBUTYaTbHBIX
MIPOEKTOB
KonTponbnas padora
Brmonaenune
9K3aMEHAIMOHHEIX
3aJaHuM
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14.5 I1-o/c, 14.6

OK 04. O¢dpexruBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHJIe

P 1, Tema 1.1, 1.2, 1.3 [T-0/c°, 1.4,
15,16

P2, Tems 2.1,2.2,2.3,2.42.5

P 3, Temsi 3.1, 3.2, 3.3, 3.4

P4, Temsi 4.1,4.2, 4.3 T1-o/c, 4.4,
4.5, 4.6 I1-o/c, 4.7

P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6
5.7 IT-o/c, 5.8, 5.9, 5.10, 5.11

P 6, Temn1 6.1, 6.2

P7, Temn 7.1,7.2,7.3,74,7.5,

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

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P 9, Temn: 9.1, 9.2, 9.3, 9.4, 9.5 TI-
o/c, 9.6

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

TectupoBanue
VYeTHbII onpoc
Maremaruueckuit
JTUKTAHT
NuauBunyanbHas
CaMOCTOSITeNIbHAs
paborta
IIpencraBnenue
pe3yJIbTaToB
MIPaKTUYECKUX padoT
3aimuTa TBOPUYECKUX
pabort

3amura
VH/IUBUAYaJIbHBIX
IPOEKTOB
KonTponbnas padora

Brmomnaenune

P11, Temsr 11.1,11.2,11.3,11.4, 9K3aMEHAIIMOHHBIX

11.5,11.6,11.7 I1-0/c,11.8,11.9, 3aJaHuN

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, Temsur 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 05. Ocy1iecTBasiTh P1,Temal.1,1.2,1.3 [-o/c’, 1.4, TectupoBanue
YCTHYIO U THCHMEHHYIO 1516 VCTHBIH ompoc
KOMMYHHUKALHMIO Ha P2, Temn1 2.1,2.2,2.3,2.4,2.5 MareMaTHuecKuit
rOCYJapCTBEHHOM SI3bIKE P3,Temsr 3.1,3.2,3.3,3.4 JUKTAHT
Poccuiickoit ®eneparyn ¢ P4, Temer 4.1, 4.2, 4.3 I1-o/c, 4.4, WuauBuayanbHas
Y4ETOM 0COOEHHOCTEH 4.5,4.6 Il-o/c, 4.7 CaMOCTOSATETLHAS
COIMATEHOTO B KyTETYPHOTO P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6 pa6ora

5.7 II-0/c, 5.8,5.9,5.10, 5.11
KOHTEKCTa [IpencraBnenue

P 6, Temsl 61, 6.2 pe3yabTaToB

P7, Temn1 7.1,7.2,7.3,74,7.5,

7.6, 7.7 II-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

P 9, Temn 9.1, 9.2, 9.3, 9.4, 9.5 TI-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-o/c,

IPaKTHYECKUX PadOT
3amuTa TBOPUECKUX
pabot

3amura
WH/IMBUTyaTbHBIX
MIPOEKTOB
KonTponbnas pabota
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10.4 Brinonnenue

P11, Temsr 11.1,11.2,11.3, 11.4, | JXCIMCHAIIOHHRIX

11.5,11.6, 11.7 [-0/c,11.8,11.9, ajlatnm

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

11.14,11.15, 11.16, 11.17

P 12, 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, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 06. IIposiBATH P1,Temal.1,1.2,1.3 [-o0/c®, 1.4, TecTupoBanue
IPaXKJIAHCKO- 15,16 VeTHbIi onpoc
MaTPUOTUIECKYIO TTO3UIIHIO, P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTnueckuit
JIeMOHCTPHPOBATh P 3, Tems 3.1,3.2,3.3,3.4 JUKTAHT
OCO3HAaHHOE MOBEJICHHUE HA P4, Tembi 4.1, 4.2, 4.3 [T-o/c, 4.4, WuauBuayanbHas
OCHOBE TPAJUIIMOHHBIX 4.5,4.6 IT-o/c, 4.7 CaMOCTOSITeNTbHAS
P — P 5, Temnt 5.1, 5.2,5.3,5.4,5.5,5.6 paGora

. 5.71I-0/c, 5.8,5.9,5.10, 5.11

[IEHHOCTEH, B TOM YHUCIIE C [IpencraBnenne
Y4E€TOM rapMOHU3aLUN P 6, Temb1 6.1, 6.2 pE3yIbTaTOB

MEXHALMOHAIbHBIX U
MEXPEIIUTUO3HBIX
OTHOLLUEHUH, IPUMEHATD
CTaHJapThl
AHTUKOPPYILIHOHHOTO
IIOBEJICHUS

P7, Tems1 7.1,7.2,7.3,74,7.5,

7.6, 7.7 I1-0/c, 7.8, 7.9, 7.10 I1-o/c,
7.11

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5

P 9, Temn: 9.1, 9.2, 9.3, 9.4, 9.5 TI-
o/c, 9.6

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

NPaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pador

3amura
WHIMBUTyJIbHBIX
IPOEKTOB
KonTponbnas padora

Beimonnenue

P11, Temer 11.1,11.2,11.3,11.4, 3K3aMEHAIIMOHHBIX

11.5,11.6,11.7 I1-0/c,11.8,11.9, 3aaHni

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

11.14,11.15, 11.16, 11.17

P 12, Temsr 12.1, 12.2, 12.3,12.4

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

13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 4,

14.5 I1-o/c, 14.6
OK 07. CogneiicTBOBaTh P1,Temal.1,1.2,1.3 -o0/c’, 1.4, TectupoBanue
COXPaHEHHUIO OKPYKAIOIIEH 15,16 VeTHBIH ompoc
cpensl, pecypcocbepexennto, | P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTHuecKkuii
MIPUMEHSTH 3HaHUSI 00 P 3, Tempr 3.1,3.2,3.3,3.4 JTUKTaHT
W3MEHEHHHU KIIMMaTa, P4, Tembr 4.1,4.2, 4.3 1-o/c, 4.4, WuauBuayanbHas
TIPHHITUAITEL GEPesKINBOTO 4.5,4.6 IT-o/c, 4.7 CaMOCTOATENbHAS

P 5, Temsr 5.1, 5.2, 5.3, 5.4,5.5,5.6
MIPOU3BOJICTBA, 3(PPEKTUBHO paborta
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EHCTBOBATL B 5.7 IT-o/c, 5.8, 5.9, 5.10, 5.11 [IpencraBnenue

Ype3BBIYAIHBIX CHTYAITHSIX P 6, Tembi 6.1, 6.2 pe3yabTaToOB
P7, Tems 7.1,7.2,7.3,7.4,7.5, MPaKTHYECKHX padoT
7.6,7.7T-0/c, 7.8, 7.9, 7.10 TI-o/c, | 3AlHTa TBOPYECKHX
7.11 pabor
P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5 3amura
P9, Temn! 9.1, 9.2, 9.3, 9.4, 9.5 II- | UHOAUBUAYAIbHBIX
o/c, 9.6 IIPOCKTOB
P 10, Temst 10.1, 10.2, 10.3 M-o/c, | KoHTpobHas pabotra
10.4 Beinonnenue
9K3aMCHAIIMOHHEIX
P11, Temsr 11.1,11.2,11.3,11.4, saamit
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, Temnr 12.1,12.2, 12.3,12.4
P 13, Temsr 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
IIK 2.1 YuraTh 1 COCTaBIIATh P1,Tema 1.6 [IpencraBnenue
AIEKTPUUECKUE CXEMBI. P4, Temsr 4.6 pe3yJIbTaToB
P 5, Temsr 5.7 MPaKTUYECKHUX PaboT
P 7, Temsr 7. 10 Wnnusunyanbhas
CaMOCTOSTENbHAS
P 8, Temsr 8.4
paborta
P9, Temr 9.5
TectupoBanue
P 10, Temsr 10.3 KonTponbnas padora

P11, Temsr 11.9, 11.15
P12, Temp 12.2
P 13, Temn , 13.3,13.6
P 14, Temm 14.5

5 HEPEYEHbB UCIIOJIB3YEMbBIX METOJ0OB OBYUEHMUSA

5.1 ITaccuBHBIE: ONPOC, PENPOYKTUBHBIE YIIPAXKHEHUS 110 3aKPEIICHUIO U 0TpaboTKe
M3y4YEHHOI'0 MaTepraia
5.2 AKTUBHBIEC U HHTEPAKTUBHBIE: IBPUCTUUYECKHE OE€CeIbl, TUCKYCCUH, TPOEKTHBIA METO,

HpEe3CHTALH.
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