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1 TACHIOPT PABOYEM TPOI'PAMMBI YYEBHOI'O IIPEJIMETA
OV].07 MaremaTruka

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMMbl

Pabouas nporpamma yueOHOT0 IpeIMeTa SIBJISETCS YaCThI0 IPOrpPaMMBbl CPETHETO
(moHOTO) 00I1IeT0 0OpazoBanus no crenuanbHocTH 23.02.06 TexHnyeckas 3KCIuTyaTamnus
MOJBMYKHOTO COCTaBa JKEJIE3HBIX JOPOT.

[lpu peanmzammuu paboyeil MporpaMMbl MOTYT HCIIOJIB30BAaThCA Pa3JIMYHbIC
o0Opa3oBaTeNbHbIE TEXHOJIOIHH, B TOM YHCJE TUCTAaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH,
3IEKTPOHHOE 0OyUeHUe.

PabGouass nmporpamma  yueOHOro mpeaMeTa MOKET ObITh  HCIIOJIb30BaHa B
npoecCHOHaNBHOM MOATOTOBKE, MEPENOATrOTOBKE U MOBBIIICHUH KBAIU(UKAIMK pabO4yuX MO
npodeccusim:

17334 TIpoBOgHUK MAaCCa)KUPCKOTO BaroHa.
18540 Cnecapb 0 peMOHTY IOJIBU’KHOTO COCTaBa.
16783 Tloe31HOM 31EKTPOMEXAHUK;
16856 IloMOIIHUK MaIIMHUCTA JU3EIb-TI0€3/1a;
16878 IToMOIIHUK MaIlIMHUCTA TEIJIOBO3A;
16885 IToMOIIHUK MalTMHKCTA JIEKTPOBO3a;
16887 IToMOIIHMK MalIMHUCTA JIEKTPONOE3/1a;
18507 Cnecapp MmO OCMOTPY M PEMOHTY JIOKOMOTHMBOB Ha IyHKTaX TEXHUYECKOTO
00CITyKUBaHUSI.
16783 Tloe31HOM 31EKTPOMEXAHUK;

1.2 Mecrto yueoHoro npeamera B crpykrype OIIOII-IIIICC3:

B yue6nsix mianax OITOII-IIIICC3 yuebnsiii npeamer OY1.07I1 MatemaTrka BXOAHUT
B COCTaB OOILIMX y4eOHBIX MPeIMETOB, GOPMUPYEMBIX U3 0043aTENbHBIX MPEIMETHBIX O0sacTeit
®I'OC cpennero obuiero obpazoBanus, ans crneuuanbHoctedt CIIO. C yuérom mnpoduis
OCBaMBaeMOM CHEIMAIbHOCTH JaHHBINA yueOHbIN MpeaMeT peanusyercs Ha 1 Kypce.

1.3 IlnanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOIO mpeaMera:

1.3.1 Ilens yueObHOTO TIpEeIMETA:
Hemn wm 3agaum: OCHOBHOW LENbI0 M3YYEHHUS Kypca SBISETCS pPa3BUTHUE MBILIUICHUS,
HUCIIOJIB30BaHUA B HOBCCI[HGBHOﬁ JKH3HM H  o0eclieyeHus BO3MOXKHOCTH yCHI€UIHOTro
MMPOAOIZKCHU A O6p330BaHI/I$[ 110 CIIENUAJIbHOCTAM, CBA3aHHBIMHU WJIN HE CBsI3aHHBIMU C
IIPUKJIATHBIM UCIIOJIB30BAHUEM MAaTEMATHUKH.

3agaun:

— OBJIaACHUC KIIFOUCBBIMHU TIIOHATUAMU HU 3aKOHOMCPHOCTSIMHU, HaA KOTOPBIX CTPOUTCA
MaTCMaTuKa, paClio3HaBaHUC COOTBCTCTBYIOIIUX UM IPU3HAKOB U B3aI/IMOCB$IBCI>'I, CIIOCOOHOCTH
JACMOHCTPHUPOBATH PA3JIMYHBIC ITOAXOJbI K MATEMAaTUYCCKUX 3a1a4

— YMCHHC PpCHIATh IMMPAKTUYCCKHUC N OCHOBHBIC TCOPCTHUYCCKUC 3aJadl, XapPAKTCPHBIC IJId
HCIIOJB30BaHUA MaTCMaTUYCCKUX MCTOI 0B,



— HaJIM4YHue Hpe,Z[CTaBJ'IeHI/Iﬁ 0 MaTreMaTHUKe KaK IEJIOCTHOMU TEOpHH, 00 OCHOBHBIX CBA3IX C
Ppa3iInuHbIMU YLIGGHBIMI/I JUCHUIIIIMHAMHA.

1.3.2 B pe3ynbrare 0CBOEHHUS YY€OHOTO TpeaMeTa 00yJaroImuiics T0DKEeH

yMeTh:
VY.l BbIIONHATH apudMeTHYecCKue ACUCTBUS HAJ YUCIAMH, COUYETas YCTHBIE U MUCHMEHHBIC
MPUEMBbI; CPABHUBATH 3HAYCHUS! YUCIIOBBIX BBIPAKECHHM; BBIYHMCIATH 3HAYCHUS 3JIEMEHTAPHBIX

GynKImi;

V.2 HaxoauTh NPUOIMKEHHbIE 3HAUCHUS BEJMYMH U MOTPEIIHOCTH BBIYUCICHUH (a0COIIOTHYIO
U OTHOCUTENbHYIO); CPAaBHHUBATh YHCJIOBBIC BBIPAXKEHUS; BBIINOJHATH C 3alaHHON TOYHOCTBHIO
apudmeTnyecKkue AeNcTBUS;

V.3 HaxXoJuTh MOAYJIb W apryME€HT KOMIIJICKCHOI'O 4YHCIIA; I/1306pa}KaTB KOMIIJICKCHOEC YHCJIO
TCOMETPHUUICCKHU, NCPEXOAUTH OT OﬂHOﬁ (bOpMBI KOMIIJICKCHOT'O 4HCJIa K I[perﬁ, BBITIOJIHATDH
JIeHCTBHS HaT qucjiaMu, Co4Y€Tasd YCTHBIC U TIMCbMCHHBIC IIPUCMBI;

V.4 HaxoauTh 3HAYEHUS] KOPHS HAa OCHOBE ONPENENICHHUS, HCIOIb3ys NP HEOOXOIUMOCTU
MHCTPYMEHTAJIbHBIE CPEJCTBA; IOJb30BAaTHCS INPUOJMKEHHOM OLEHKON MpH MPaKTUYECKUX
pacueTax; BBIONHATH MPEOOpPa30BaHUS BBIPAKCHHN, TPUMEHSS (OPMYJBI, CBS3aHHBIE CO
CBOMCTBaMH KOpPHEW;

V.5 HaxoAWUTh 3HAUYEHUE CTENEHW  Ha OCHOBE OINpEAENEHUs, UCIOJb3YS IIPH HEOOXOIUMOCTH
HHCTPYMCHTAJILHBIC CPCACTBA, I10JIb30BATHCA HpH6JIH)K€HHOﬁ OHCHKOﬁ pu IMPaAKTUYCCKUX
pacuerax; BBIONHATH MPEOOpPa30BaHUSI BBIPAKEHHN, NTPUMEHSS (OPMYJIBI, CBS3aHHBIE CO
CBOWCTBaMHM CTEIEHEH;

V.6 omnpenenate OCHOBHbIE CBOMCTBA YMCIOBBIX (DYHKIMH, WITIOCTPUPOBATh WX Ha rpadukax;
CTPOUTH I'paMKU U3yUEHHBIX (PYHKLIHH, MWJUTFOCTPUPOBATH 1O IpaMKy CBOMCTBA 3JIEMEHTAPHBIX
GyHKIMH; onpenensiTh CBOMCTBA QYHKIMH 10 GopMyJie U M0 rpapuKy; UCIOIb30BaTh MOHSITHE
(GyHKLIMU 17151 ONMCAHUS U aHAJIN3a 3aBUCUMOCTEH BEIUYHH;

V.7 ctpouth rpaduK CTENEHHOM (QYHKLUUHU, ONpEeAesATh CBOMCTBa (YHKUHMM IO Trpaduky,
npeoOpa3oBbIBaTh TrpadukH, 3agaBaTh OOpaTHYH (YHKLIHIO AHAIUTUYECKH U TpadUyecKy,
pelaTh uppaluoHalbHbIE YPAaBHEHUSI U HEPABEHCTBA PA3JIMYHBIMU CIIOCOOAMY;

V.8 cTpouth rpapuk noxazaTenbHON (YHKIMH, ONpEAeNsiTh CBOMCTBa (QyHKIUHU TO rpaduky,
npeoOpa3oBbIBaTh I'pauKH, peliaTh MOKa3aTelbHble YPAaBHEHUS W HEPABEHCTBA Pa3IUYHBIMU
crocobaMmu, peraTb CUCTEMbI I0Ka3aTeIbHBIX YPaBHEHUI U HEPABEHCTB;

V.9 BbuHCHATH JOrapuMUYECKUE BBIPAKEHUS, MPUMEHSITh CBOICTBa Jorapu@moB K
peoOpa3OBaHNI0 BBIPAXKEHUH, CTPOUTh Trpaduk Jorapupmuueckod (YHKIUH, ONPEIeATh
cBoiicTBa Jjorapudmuueckoi GYHKIUM 1O Tpaduky, MNpeoOpa3oBbIBaTh TIpaduKH, peuaTh
JorapupMHUECKUe YpaBHEHHS U HEPABEHCTBA PA3IMYHBIMU CIIOCO0AMH;

V.10  BbUMCIATH  3HAUEHHs]  TPUTOHOMETPUYECKMX  (QYHKIUH,  mpeoOpa3oBHIBATH
TPUTOHOMETPHUUECKUE BBIPAKEHUS, I0KA3bIBATh TPUTOHOMETPUYECKUE TOXK/IECTBA;

V.11 peuaTth TPUTOHOMETPHUICCKUC YPABHCHUA U HCPABCHCTBA, CUCTCMBbI;



V.12 BeumcnATh 3HaYeHHE (DYHKIUU IO 33AaHHOMY 3HAYCHUIO apryMEHTa MU Pa3IndHBIX
cnoco0ax 3amaHus (YHKIMH; CTPOUTH TpadUKH W3YYeHHBIX (YHKIMHA, WIUTIOCTPUPOBATH IO
rpaduKy cBoOWcTBa (PYHKUMH; BBIIOIHATH MpeoOpazoBaHusl rpaMKOB; NCIOIH30BATH MOHATHE
(GYHKIMM 1715 OIMCaHUS M aHAJIM3a 3aBUCHMOCTEH BEJINYNH;

VY.13 3amaBaTh YHCIOBBIE MOCIEIOBATEIBHOCTH, BBIYUCIATH MpEAebl MOCIeI0BaTeIbHOCTEH,
HAaXOJUThb CyMMYy O€CKOHEYHO YyOBIBAIOLIEH TE€OMETPUYECKOM MpPOrpeccuu; HaXOAUTh
MIPOU3BOIHBIC AJIIEMEHTAPHBIX (PYHKIINA;

MCIIOJIb30BaTh MPOU3BOAHYIO IJISl M3YUEHUsl CBOMCTB (DYHKUUN U MOCTPOCHUS rpaQHUKOB, YMETh
OPUMEHSTh TPOU3BOJHYIO JJIi MPOBENEHUS MNPHUOIMKEHHBIX BBIYMCICHUI, HAXOIUTh
npuOIKeHHOe 3HayeHHe (QYHKIUMU U e€ TMpupalleHde B TOYKe, HAXOJUTh 3HAuYeHUeE
MPOU3BOJHON MO TrpaduKy, ONpeneisTh CBOMCTBa (YHKIUU MO rpaduky e€ MpOU3BOIHOM.
pemaTts 3aJa4u MPUKIAJTHOTO XapakTepa, B TOM YHCJIE COLMAIbHO-DKOHOMHYECKHE U
dusnyeckue, Ha HaXO0XKJIECHUE CKOPOCTU U YCKOPEHUS;

V.14 HaxoauTh NPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMI; HCIIOIB30BaTh NPOU3BOJAHYIO IS
U3y4eHHsI CBOMCTB (pyHKUUMI M MOCTpOEHUs TpaUKOB; yMETh HNPUMEHSTHh MPOU3BOAHYIO IS
IPOBEIEHUS MPUOIKEHHBIX BBIYUCICHUH, HAXOAUTh MPUOIMKEHHOE 3HaYeHHe (QPYHKIMU U e€
IpUpalieHHe B TOYKE, HAXOJUTh 3HAYEHHE NPOM3BOJHOU IO rpaduKy, ONpeneisTh CBOWCTBA
¢GyHKIMM 110 TpaduKy €€ IPOM3BOJHOMN, pelliaTh 3a/la4 IPUKIAJHOTO XapakTepa, B TOM YUCIe
COLIMAJIbHO-3KOHOMHYECKUE U (PU3UYECKUE, Ha HAXO0XKJEHHE CKOPOCTU M YCKOPEHUS;

V.15 HaxoauTh HEONpPENEJECHHBI HMHTErpai, BBIYUCIATH OINPEACIEHHBIM WHTErpajl, pelaTh
3324 C MPUMEHEHHEM UHTErpaia B (U3NKE U TEOMETPHUH;

V.16 onuceiBaTh B3aMMHOE pACIOJIOKEHHE TMPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CY>KJIECHHsI 00 3TOM pacloioKeHUY;

V. 17 BbINONHATH HeﬁCTBHH C BCKTOpaMHu TCOMCTPUYCCKH, PaACKIIAAbIBATh BCKTOp IIO
HaIlpaBJICHUAM, HAXOJAUTH YIroJI MCXKY BEKTOpaMHu, IPOCKINUIO BEKTOPA Ha OCh,

V.18 pemate mnpocreilnive 3agaud B KOOPJAMHATAX, BBIUUCIATH CKAISPHOE IPOU3BEIECHUE
BEKTOPOB, H300pakaTh BEKTOPHI B IPSIMOYTOJIbHON cHCTeMe KOOpAMUHAT;

V.19 pacnio3dHaBaTb Ha YEPTCKAX U MOACIAX MPOCTPAHCTBCHHLIC (I)OpMLI; COOTHOCHUTH
TPEXMCPHBIC 0OBEKTHI C UX OIIMCaHHAMU, I/I306pa)KeHI/I$IMI/I;

M300paxkaTh OCHOBHBIE MHOTOTPAHHUKH; BBITIOJIHATH YEPTEXKHU 0 YCIOBUSAM 33]1aY;
cmpoums npocmetiuiue cedenus Kyoa, npusmol, nUpamuobl,

pemaTth IUIAHUMETPUYECKUE U TPOCTEHINE CTEPEOMETPUYECKHE 3aJayd Ha HaXOXKJICHHE
TEOMETPUUYECKUX BEIUYUH ([JTHH, YTIIOB, TUIOMIaeH, 00bEMOB);

HCII0JIB30BAaTh MPHU PCIICHHUU CTEPCOMETPHUICCKUX 3aaaY IIIaHUMETPUUCCKUE q)aKTBI 1 METO/JbI,

V.20 BBUUCIAT M H300pa)kKaTh OCHOBHBIE AJIEMEHTHI TEJl BPAIICHHS; CTPOUTH MPOCTEHIIME
CEUYEHHUS TeJ BpalleHHUs;

V.21 HaxoauTh MJOUIAJM MOBEPXHOCTEH NPU3MBI, MUPAMUABI, MUIUHIPA, KOHYyca M IIapa;
HaXOJUTh O0BEMBI MPHU3MBI, MUPAMHU/IBI, IUJIMH]PA, KOHYCA U 11apa;



V.23 BBIUHCIATH B MPOCTEUIINX CIIydassX BEPOSTHOCTH COOBITH HAa OCHOBE IOJCYETA YHCIIA
HCXOJI0B BEPOSITHOCTHBI XapaKTep PAa3IMYHBIX IIPOLIECCOB OKPYKAIOIIETO MHUPA, IPUMEHATH
AJId aHaJIM3a pCaJIbHBIX YMUCJIOBBIX JAHHBIX, MIPCACTABJICHHBIX B BUAC AUArpaMM, Fpa(l)I/IKOB; JJISL
aHayM3a UH(GOpMaLMK CTATUCTUYECKOTO XapaKTepa;

V.24 pemarb paunuOHaJbHbIC, IOKa3aTEIbHbIC, JOrapu(PMHUUECKHE, TPUTOHOMETPUUYECKHE
YPaBHEHHUs, CBOIAIIMECS K JIMHEHHBIM M KBaJpaTHBIM, a TAaK)K€ AHAJOTMYHBIC HEPABEHCTBA;
UCTIOJIb30BaTh TpapUUecKUil METOJ PEIICHHUs YpaBHEHHH M HEPaBEHCTB, CUCTEM HEPABEHCTB;
n300paxkaTb Ha KOOPJAMHATHOM IIJIOCKOCTU PELICHUs YpaBHEHUI, HEPABEHCTB U CUCTEM C JBYMS
HEU3BECTHBIMM; COCTABJISTh U PELIaTh YPaBHEHUS U HEPABEHCTBA, CBSI3bIBAIOIIME HEHU3BECTHbHIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YMCJIE IPUKIAIHBIX) 3a/1a4ax.

3HATh:
3.1 3HaueHHe MaTeMaTHYECKON HAYKH JUISl PEIICHUS 3a/1a4, BOSHUKAIOUIUX B TCOPUU U NMPAKTUKE,
HIMPOTY U B TO K€ BPEMSI OIPAaHMUYECHHOCTh MPUMEHEHUSI MAaTEMAaTUYECKUX METOJI0B K aHAIU3Y U
MCCJICIOBAHUIO TPOIECCOB U SIBJICHUW B MPUPOJE U OOIIECTBE, UCTOPUIO PA3BUTUS TOHSATHUS
Yyucaa ONpeeNieHrue IEeNbIX, PAIMOHAIBHBIX YUCEN U JEHCTBUTEIBHBIX YUCEN; CTAHIAPTHBIN
BU/I 3aITUCH YUCIIA;

3.2 omnpeneneHue aOCONIOTHONH U OTHOCUTEIBHOW TOTPEIIHOCTH MNPHUOIMKEHUS;, TPUEMBI
BBIUMCIICHUH ¢ TPUOIMKEHHBIMU JAHHBIMU;

3.3 onpeneneHne KOMIUIEKCHOTO YHCiIa; MOLYIb U apryMEHT KOMILIEKCHOIO YMCIIA; pa3IMyYHbIe
(OpMBbI KOMITJIEKCHOTO YHUCIIA;

3.4 OIIPCACIICHUC KOPHA HaTypaHLHOﬁ CTCIICHHU U €T'0 CBOﬁCTBa;

3.5 ompeneneHue CTENEHU C PalMOHAJIBHBIM M JACHCTBUTEIBHBIM IIOKa3aTeleM; CBOMCTBA
CTCIICHEH;

3.6 ompejieneHue YMCIOBOM (YHKIIMHU, CIIOCOOBI €€ 3a/laHus; OCHOBHBIE CBOWCTBA UYHUCIIOBBIX
GbyHKUMH; TpocTeiiue npeodpazoBaHus rpaduKoB;

3.7 cBolicTBa U rpadMKu CTENEHHOW (YHKIUH, onpeeneHre oopaTHON (GyHKINH, ONpeiereHne
MPPALMOHATIBHBIX YPaBHEHHH, CIIOCOOBI pEeLlIeHUs] UppallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB;

3.8 cBoiicTBa W TpaduKU IOKa3aTeIbHOW (QYHKIMH, CIOCOOBI pELIEHUS IO0Ka3aTeIbHbIX
YPaBHEHUI U HEPABEHCTB;

3.9 onpenenenue gorapupmMuyeckor HyHKIIMH, CBOMCTBA JIOTapu(PMUIECKOi QyHKITUU;

3.10 cuHyc, KOCHHYC, TaHI€HC, KOTaHI€HC IPOM3BOJBHOIO YIJa; paJuaHHas Mepa YrIia;
BpallaTeJIbHOE IBM)KEHHUE; OCHOBHBIE TPUTOHOMETPUUYECKHE TOKAECTBA. DOPMYJIbI IPUBEICHUS.
CuHyc, KOCMHYC M TaHT€HC CyMMBbI U Pa3HOCTH JIBYX YIJIOB. CMHYC M KOCHHYC JIBOWHOIO yTJIa.
Dopmyner nonosunnozo yena. Ilpeobpazoeanus cymmvl mMpueOHOMEMPUYECKUX QYHKYUl 6
npouszgeoenue u npou3eeoeHuss 8 cymmy. Beipadwcenue mpuconomempuueckux Qynkyuil uepes
manzenc NonN08UHHO20 apzymenma. IIpeobpazoeanus TPOCTEHIINX TPUTOHOMETPHUECKHUX
BBIPAKECHMUI;

3.11 onpedenenue apxcunyca, apKKOCUHyCd, apPKMAHSEHCA YUCAA, CIIOCOOBI pelIeHUs
TPUTOHOMETPUUECKUX YPaBHEHHI U HEPABEHCTB;



3.12 cBoiicTBa ¥ rpad)MKM TPUTOHOMETPUYECKUX (PYHKIIMHA, CBOWCTBA W Tpaduku oOpaTHBIX
TPUTOHOMETPHUYECKUX (YHKIIUH;

3.13 omnpeneneHrue YMCIOBOW TMOCIIEIOBATEIBLHOCTH, CIOCOOBI 3aJlaHUsl U CBOWCTBA YHCIIOBOM
MOCJICIOBATEIILHOCTH, NOHAMUEe O npedele NOCIe008AMENIbHOCMU, CYUWeCcmeosanue npeoeid
MOHOMOHHOU  02PAHUYEHHOU NOCA1e008AMeNlbHOCMU, CYMMHUPOBAHUE TOCIEI0BATCIIBHOCTEH,
OCCKOHEYHO YOBIBAIOIIAsl T€OMETPHYIECKAs IPOTPECCUS U €€ CyMMa, HOHAMUE 0 HENPepbl8HOCU
¢yHKyuu. TpUEMbl BBIYUCIICHHS TIPE/ICIIOB MOCIEA0BATSIIBHOCTEN U TIPEAeIOB () YHKIIHH .

3.14 omnpeneneHue NPOU3BOIHON, €€ TeOMETPHYCCKHMH W (U3MYECKHUH CMBICI, IpaBWiIa W
dbopmynel quddepeHIpoBaHus, onpeAeeHue BTOPOH MPOU3BOAHOM, IPU3HAKK BO3PACTaHUS U
yObIBaHUSl (PYHKIIMH, OIpPEAETICHHE TOUYEK HKCTPEMyMa, YCIOBHUS BBINYKJIOCTH BBEPX U BHH3
rpaduka QyHKIIUH, TOUYKH TIepernda, cXxeMy Mccie10Banus GyHKIUH IJIs TOCTPOSHUS (DYHKIINH,
QITOPUTM HAXOXJICHUS HAWMEHBIIET0 M HauOONbIIEr0 3HAUCHHUS (DYHKUWH,  ypaBHEHHUE
KacaTeJIbHOM.

3.15 Tabnuiyy mepBooOpa3HBIX 3JeMeHTapHbIX (yHKUUH, Gopmyny Herotona — JlelOHuila,
OTIpeNieIeHne HHTEeTpalla, CBOMCTBAa MHTETPAa;

3.16 OCHOBHBIC TOHSTHS U OIPENEICHUS CTEPEOMETPUH, MX H300paXKeHHS W OO0O3HAYCHHS,
OIpe/eNICHUs] MapaJIENbHBIX NPSIMbIX, CKPEIIMBAIOLIUXCS NPSIMbIX NEPECEKAIOIINXCS MPSIMBIX;
IPU3HAKU NapauIeIbHOCTU NPSIMbBIX, NPU3HAKU NEPHEHIAUKYJISIPHOCTH NPSAMBIX, IPU3HAKU
NapaJIeIbBHOCTU  IIJIOCKOCTEH, MpPU3HAKNW MEPHEHAUKYISIPHOCTH IUIOCKOCTEH, MPU3HAK
HEePHEHINKYJIIPHOCTU MPSAMON M IUIOCKOCTH; ONpe/ieieHue NepreHANKYIsIpa , HaKJIOHHOM U eé
IIPOEKIIMU U UX CBOICTBA; MOHATUE OPTOrOHAIBHOIO O MApaJIEIbHOIO IPOEKTHPOBAHMUS;

3.17 noHsTHE BEKTOpa B MPOCTPAHCTBE, MOAYJIh BEKTOPA, PAaBEHCTBO BEKTOPOB, CIIOXXKECHHUE U
BBIUMTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpa HA YKCIIO, ONPe/IeTICHIEe KOMITJIAHAPHBIX BEKTOPOB;

3.18 npsAMOYyrojibHasds CHCTEMa KOOpAWHAT B HPOCTPAHCTBEC, ONPCACICHUC CKAISIPHOTO
MMPOU3BCACHUA BCKTOPOB, YCJIIOBUC INCPICHAUKYISAPHOCTU BEKTOPOB (I)OpMYJ'ILI AJId pCHICHUS
3a7la4 B KOOpJAUHAaTax;

3.19 noHATHE MHOTOTpaHHUKA, ONPEEICHNE MPU3MBI U €€ OCHOBHBIX JIEMEHTOB, MUPaMHJIbI U
€€ OCHOBHBIX 2JIEMEHTOB, YCEUEHHONW MUPAMU/JIbI, IPSIMOYTOJILHOTO Mapajlielenunea;

3.20 moHsATHE TeN BpalleHUs U UX MOBEPXHOCTEH; onpeaeeHne IINHIPA, KOHYCa, YCEUYEHHOTO
KOHYyca, 111apa, cepsl, CBOICTBa ePEUnCICHHbBIX (pUryp;

3.21 00BEéM M ero m3MepeHue; UHTErpanbHas (opmyna oobéma. DopMynbl Ui BHIYUCIEHUS
MOBEPXHOCTEH TIeOMETpUUYECKUX Tesl (KyOa, MpsSMOYTrOJbHOIO MapaijieNenurnena, Mpu3Mbl,
NUpaMUJIbI, IWIMHApPA, KOHyca U cdepbl). DopMynbl JUisl  BBIYMCIEHUS O0BEMOB
reoMeTpuueckux Tena (Kyba, MNpAMOYroJbHOTO Napajulefienunena, MPU3MbI, THUPAMUJBL,
LWIMH]Ipa, KOHYyCa U 111apa);

3.22 OCHOBHBIE TMOHATHA KOMOMHATOPUKU. 3agadyd Ha TMOACYET YHUCIA pa3MelleHHH,
NEPeCTaHOBOK, codeTraHuil. Pemenue 3amau Ha mnepebop BapuantoB. Popmyna OuHOMA
Herorona. CoiicTBa OMHOMUHANIBHBIX Kod(uirenTo. Tpeyroiasauk [Tackans;

3.23 ompeneneHue COOBITHS, BEPOATHOCTH COOBITHS, TEOPEMBbI CIIOKEHUS M YMHOXKEHHUS
BeposiTHOCTeW. [loHsiTHe O He3zaBucUMOCTH coObITuH. [loHATHE &UCKpeTHOW ciyyailHOM
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BEJIMYMHBI, 3aKOH €€ pacnpenesneHus. YuciaoBble XapaKTEPUCTUKH AUCKPETHOM CIydaillHOMU
BennuuHbl. [ToHsATHE 0 3aKOHE OONBIINX YUCEIT;

[IpencraBnenue naHHBIX (TaOJMIBI, AMAarpaMMbl U TpaduKH), TeHepalbHas COBOKYIHOCTH,
BbIOOpKa, cpenHee apudmernueckoe, meauana. [loHsTHe 0 3agadax MaTeMaTHYECKOU
CTaTUCTHUKH;

3.24 PaBHOCWJIBHOCTh YpaBHEHHUI, HEPaBEHCTB, CHUCTEM. PallMoHajbHBIE, HppallOHAJIbHbIE,
[IOKa3aTelIbHbIE W TPUTOHOMETPUUYECKHUE YpaBHEHUS M cucTeMbl. OCHOBHBIE IPUEMBI HX
pewmieHus.  (pa3lloK€HHME HA MHOMKUTENM, BBEJCHME HOBBIX HEU3BECTHBIX, IOACTAHOBKA,
rpaduveckuii MeTon);

3.25ParonanbHble, UppalMOHAIbHbIE, TOKA3aTEeIbHBIE U MPUSOHOMEMPUYECKUEe HEPABEHCEA.
OcHoBHBIE TIPUEMBI UX perieHus. Vcrnoib30BaHne CBOMCTB U IrpaduKoB (PYHKINN IPH PEIICHUN
ypaBHEHUU W HEpaBeHCTB. MeToj HHTEpBaIoOB. M300pakeHne Ha KOOPAWHATHOW IUIOCKOCTH
MHO’KECTBA PEIIEHUI YPAaBHEHUN U HEPABEHCTB C JIByMs IEPEMEHHBIMMU.

3.26 PaBHOCHIIBHOCTh HEPAaBEHCTB, cucTeM. OCHOBHBIE IPHUEMBI UX pelIeHus (pa3joxKeHHe Ha
MHOKUTEIH, BBEICHIE HOBBIX HEM3BECTHBIX, MTO/ICTAHOBKA, Tpadudyeckuii MeTo);

3.26 PanmoHanbHble, HppallMOHANIBHBIE, IOKA3aTENbHBIE U MPULOHOMEMPUiecKue HepageHCcmaa.
OcHoBHbIE ITpUEMBbI UX pelieHus. Mcrnonb30Banrue CBONCTB U rpadukoB GyHKUIUN MPH PEeLICHUN
HepaBeHCTB. Merton uHTepBajoB. M3o0pakeHre Ha KOOPIMHATHOW IIOCKOCTH MHOMECTBA
pELIeHUI HEPABEHCTB C ABYMsI IEPEMEHHBIMU.

1.3.3 Ilnanupyemsbie pe3yabTaThl OCBOCHUS YU€OHOTO MpEeAMETa:
Oco0oe 3HaueHue y4eOHbIN npeamet umeeT npu popmupoanuu u pa3sutuu OK u I1K:

OK 01. Bribupats crioco0sl penienus 3a1ad npohecCHOHaIbHON NeSTEIbHOCTH MPUMEHUTEIBHO
K pa3JInYHbIM KOHTEKCTaM

OK 02. Hcnonp3oBaTh COBpEMEHHbIE CpEACTBa IOMCKA, aHaliW3a W HUHTEpIpeTalun
uHpOpMaLlMd U UH(POPMALMOHHBIE TEXHOJOTMM JJs BBIIOJIHEHHUS 3a/1a4 NpodecCHOHATbLHON
JeSITeTbHOCTH

OK 03. IInaHupoBaThb W pealn30BbIBaTh COOCTBEHHOE MpOo(decCHOHATbHOE U JUYHOCTHOE
pasBUTHE, NPEANPUHUMATENIBCKYIO JEATEIILHOCTh B MPO(ECCHOHAIBHON cdepe, MCIOIb30BaTh
3HaHUA 110 q)HHaHCOBOﬁ T'paMOTHOCTH B Pa3JIMYHBIX )KU3HCHHBIX CUTYyal[UAX

OK 04. 3ddexTrBHO B3auMOACHCTBOBATH U pPaOOTaTh B KOJUICKTUBE U KOMaH/Ie

OK 05. OcymecTBiiTh YyCTHYIO U MHUCbMEHHYI0O KOMMYHMKAI[MIO Ha TOCYAapCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢ yueToM 0cOOEHHOCTEH COLMANTBHOTO U KYJIbTYPHOIO KOHTEKCTa

OK 06. IIposBIsATE rpakIaHCKO-NIATPUOTUYECKYIO IMO3HMIMI0, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJMIIMOHHBIX OOIIEUEIOBEUECKUX IIEHHOCTEH, B TOM YHCIE C y4EeTOM
rapMOHHU3aAIMK MEKHAIWMOHAIBHBIX W MECKPCIUTHUO3HBIX OTHOHIGHI/II\/'I, IMPUMCHATH CTAaHOAPThI
AQHTUKOPPYILIMOHHOIO MTOBEICHUS



OK 07. CopnelicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpenbl, PecypcocOepekeHUI0, PUMEHSTh
3HaHUS 00 W3MEHEHWHM KIMMAaTa, TMPUHIMIBI OEpeKIUBOTO TPOU3BOACTBA, A(H(HEKTUBHO
JIEICTBOBATh B UPE3BBIYANHBIX CUTYaLUAX

I1K 2.3 KoHTponnpoBaTh U OLIEHUBATH KAUYECTBO BBIIIOJIHSAEMBIX Pa0OT.



O01mme KOMIIEeTEHIINHT

IInanupyemsie pe3ybTaThbl 00y4eHHS

O6mue!

JIMCHMILIHHAPHbIE?

OK 01 Beibupatb criocoOsl
[peLeHus 3a1a4
podeccnoHaTbHOMI

e TeIbHOCTH IPUMEHHUTEILHO
K Pa3IMYHbIM KOHTEKCTaM

FOTOBHOCTb K TpYyIy, OCO3HAaHHUE IEHHOCTH

MacTepCcTBa, TPYIOII00UE;
AKTHBHOM

T'OTOBHOCTb K ACATCIIbHOCTH

TEXHOJIOTHYECKON M COHPIaHBHOI;'I HaIIpaBJICHHOCTH,
CII0COOHOCTD HHUOHUHUPOBATD, IJIAaHUPOBATb H
CAMOCTOATCIIBHO BBIIIOJIHATD TAKYIO ACATCIIbHOCTD,

UHTEpeC pa3IMYHBIM chepam

K
podecCHOHATEHOM JIeATEIIEHOCTH,
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MM03HABATEIbHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOATCIIBHO Q)OPMYJII/IpOBaTL

aKTyalu3upoBaTh NpobieMy, paccMaTpuBaTh €€

b4l

BCCCTOPOHHE;
YCTaHABJIMBATb CyIJ.ICCTBCHHLIﬁ IMPpU3HAK WJIN

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

000OIICHHS;

OonpeacisAiTb 1EIUW  ACATCIBHOCTH, 3a/1aBaThb
MMapaMETPhl 1 KPUTCPHUU UX JOCTUIKCHUSA

- BBIABJISATD 3aKOHOMCEPHOCTU W IIPOTHUBOPCYHA B
PACCMATPUBACMBIX SABJICHUAX,

- BHOCUTH KOPPCKTHUBBI B ACATCIILHOCTh, OLICHUBATDH

COOTBCTCTBUEC  PE3YJILTATOB IICJIAM, OLCHUBATH

-BJIaJIETh METOAAMHU JJOKA3aTENIbCTB, AITOPUTMAMU PELICHUS
3agad; yMeHue GopMyIupoBaTh ONpEAeTICHUs, AKCHOMBI U
TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH J10Ka3aTEIbHbIC
[PaCCYXXICHHs B XOJI¢ PELICHMsI 3a/1a4;

- YMETb OIIEPUPOBATH MOHATHSIMHU: CTETIEHb YUCIIA, JOrapupm
UKCJIa; YMEHUE BBINOJIHATh BBIYUCIICHUE 3HAYCHUN U
peoOpa3oBaHus BBIPAKEHHUH CO CTENEHAMU U Jorapudmamu,
peoOpa3oBaHus APOOHO-PATMOHAIBHBIX BBIPAKEHHIA;

- YMETb OIIEPUPOBATH MOHATUSAMU: PALlUOHAIIBHBIE,
ppalOHANIbHBIE, TOKA3aTeNIbHbIE, CTCIICHHBIE,
iorapu@mMuuecKue, TPUrOHOMETPUUECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEpPUPOBATH MOHATHAMMU: (PYHKINS, HETIPEphIBHAS
(yHKLIMS, TPOU3BOIHASL, IEPBOOOPA3HAas, ONpeAeICHHBIH
MHTETrpal; yMETh HAXOIANUTh IPOU3BOHBIE JIEMEHTAPHBIX
(yHKIMH, UCTIONB3Ys CIIPaBOYHbIE MaTepUaibl; UCCIEN0BATh B
[IPOCTENIINX CllydasixX QYyHKIMHM HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIINE 3HaYeHUs PYHKIINN; CTPOUTH
rpad¥Ky MHOTOUWIEHOB C UCIIOJIb30BAaHUEM allapara
MaTEMaTHYECKOT0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO IpU
[pELIEHNN 3a]1a4 Ha ABM)KEHUE; PellaTh MPAKTUKO-
OpPUEHTHUPOBAHHBIE 3a/1a41 HAa HaUOOJIbIINE U HAUMEHbIIINE
3HAUEHUS, HA HAXOXACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

1 YKa3bIBalOTCA IMYHOCTHbIE M MeTanpeameTHble pesyabTaTtbl 3 ®rOC COO (B nocneaHel pegakumu ot 12.08.2022) 8 oTrnaronsHol dopme, popmmupyemble
06uLeo0bpasoBaTeIbHOM ANCUUMNANHON
2 AucumnanHapHble (NpeameTHbIe) pe3ynbTaTbl YKa3blBatOTCA B COOTBETCTBMM C MX NOJHbIM nepeyHem 8o ®rOC COO (B nocneaHel peaakumm ot 12.08.2022




[PUCKU TIOCIICACTBHIA e TEIILHOCTH,

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH
PKU3HEHHBIX TIPOOIIeM

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIAJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEILCKON U]
[IPOCKTHON JIeATEIbHOCTH, HABBIKAMH pa3pelicHUs]
po0em;

- BBUIBJSITH IIPUYUHHO-CJICJICTBEHHBIC CBSI3U W
AKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATH THIIOTE3Y €€
[pEIICHUS, HAXOIUTh

apryMEHTBI JULS]

T0Ka3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a]aBaTh,
MapaMeTpbl U KPUTEPUU PEIICHHUS,;

AQHAJIM3UPOBATh TMOJYYCHHbIE B XOJE€ pEIICHUS
3alayd Pe3yabTaThl, KPUTUYECKU OIECHUBATh WX

MMPOrHO3UPOBATL HN3MCHCHHC

IOCTOBCPHOCTD, B

HOBBIX YCJIOBUSX;
-- YMCTb IECPCHOCUTHL 3HAHHA B IIO3HABATCIBHYIO U
IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

YMCTb HUHTCTPUPOBATL 3HAHHMA U3  Pa3HBIX]

MpeIMETHBIX 00IacTei;

- BBIABHUTI'AaTh HOBBIC nacu, npeajiaraTrb
OPHUT'MHAJIBHBIC ITOAXOAbI U PCHICHU A,
14 CIIOCOOHOCTH nux HCIIOJIb30BaHUA B|

[MO3HABATEIbLHOMN U COLMAIbHOM IPAaKTUKC

- YMETh ONEPUPOBATH MOHATHAMU: PallMOHANIbHAS (PYHKIIN,
rokaszaTenbHast QyHKIHS, CTeTIeHHas (QyHKIIHS,
morapumuueckas GyHKIUs, TPHTOHOMETPHUECKUE (DYHKITHH,
0OpaTHbIE PYHKLIUHU; YMEHHE CTPOUTH TPaPUKH H3yUEHHBIX
(yHKLIMH, UCIIOJIb30BaTh IpaMKU MPU U3YYEHUU IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 IPYTruX y4eOHbIX
[IpEeIMETOB U 33aJa4 U3 PEalbHOM KU3HH; BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/Ty BETUUNHAMH,

- YMETh pelIaTh TEKCTOBBIC 3a7a4ll Pa3HBIX TUIIOB (B TOM YHUCIIe
Ha MPOLIEHTHI, TOJIM U YaCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBAPOB M yCIIYT, HAJIOTH, 3aJja4l U3 00JIACTH yIPABICHHS
ITMYHBIMU M CEMEHHBIMM (DMHAHCAMH); COCTABIISITh BEIPA)KEHUS,
YpaBHEHMsI, HEPAaBEHCTBA U X CHCTEMBI I10 YCIOBUIO 3a7a4H,
icclieIoBaTh M0JIyY€HHOE pEellIeHUE U OLIEHUBATh
[PaBIONI0100HOCTh PE3YJIbTATOB;

- YMETb ONEPUPOBATH TOHATHIMH: CpeHEe apu(hPMETHIECKOE,
MeraHa, HauboJIbIIee ¥ HauMEHbIIee 3HAUSHHSI, pa3Max,
CHepcHs, CTaHIapTHOE OTKJIIOHEHHE YHCIIOBOTO HAabopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH NHPOPMALIUIO, TIPE/ICTABICHHYIO B
TabauIax, Ha AarpamMmax, rpaukax, OTpaskarollyro CBOHCTBa
[peabHBIX MPOLIECCOB U SBJICHUN; IPECTABIATh HHPOPMALIHIO C
[TOMOILIBIO TAOJIHII U IUarpaMM; UCCIIEI0BaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCJIE C TPUMEHEHHEM TpapHUecKuX METOA0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHUIMU: CIIyYailHBIA OIBIT U CIIy4aliHOE
COOBITHE, BEPOSITHOCTD CITYYallHOTO COOBITHS; YMEHHE BBIUUCIISATH
BEPOSITHOCTH C UCTIOIB30BaHUEM TPapUIECKUX METOIOB;

[IPUMEHSTH (POPMYJIBI CIIOKEHHSI U YMHOKEHHS BEPOSITHOCTEH,
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KOMOWHATOpHBIE (DAaKThI U (POPMYIIBI IPH PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMH BEJTMUYMHAMM; YMEHUE IPUBOIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX YUCET B IPUPOIHBIX U
OOILIECTBEHHBIX SBJICHUSX;

- YMETh OIIEPUPOBATh NOHATHAMH: TOUYKA, IPsSMasi, INIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YT0OJl, CKPELIMBAIOIINECS IPSMBIC,
MapajieIbHOCTh U MEPIEHINKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH,
YTOJI MEXIY IPSAMBIMHU, YTOJI MEXTy MPSIMOH M TUIOCKOCTBIO, YTOJI
MEXTy TUIOCKOCTSIMH, PACCTOSTHAE OT TOYKH JI0 TUIOCKOCTH,
[paccTOsTHUE MEXAY MPSMBIMU, PACCTOSIHHE MEXY TUIOCKOCTSMHU;
[YMEHHE UCIIOJIb30BATh IPH PELICHUH 337a4 U3yUeHHbIE (PaKThl U
TEOpPEMBI TNITAHUMETPHH; YMEHUE OLICHUBATh Pa3Mepbl 00BHEKTOB
OKPYKAIOIIEr0 MUPA;

- YMETb ONIEPUPOBATH MOHATHIMU: MHOTOI'PAaHHHK, CEUEHUE
MHOTOTpaHHHKA, Ky0, TapaiesenuIe]], pu3Ma, TupamMuia,
(burypa 1 MoOBepXHOCTh BPAIIEHHsI, IMIINH/IP, KOHYC, Imap, cdepa,
ceueHust PUTYpHI BpalIleHus, ITIOCKOCTh, Kacaromasics chepsl,
[MTMHAPA, KOHYCA, TIONIAIh TIOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYcCa, HMJIMHPA, MJI0aas chepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumnea, MMpaMubl, IPU3MBL,
LMIMHApA, KOHYCa, 11apa; yMeHHe n300pakaTb MHOTOTPAaHHUKHU U
MMOBEPXHOCTH BPALICHUS, X CEUYCHHS OT PYKH, C TOMOIIBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIBHBIE MHOTOTPAHHUKH;

- YMETh OIEPUPOBATH MOHATHIMHU: ABMKEHHE B IPOCTPAHCTBE,
Mo100HBIE (GUTYPHI B IPOCTPAHCTBE; MCIIOJIH30BaTh OTHOIICHHUE
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[UI0IIa/Iei MOBEPXHOCTEN M 00EMOB OJOOHBIX (DUTYp TIpU
pELIeHNH 3a]1a4;

- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIUUNHBI (JUIMHA, Yo,
[10111a/1b, 00BEM, IUIOIA/Ab IOBEPXHOCTH ), UCIIONb3Ys U3yYCHHbIE
(OopMyJIbI U METOBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IIPSIMOYTOJIbHAS CUCTEMA
KOOpJAMHAT, KOOPJUHATBI TOUKHU, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJISIPHOE MPOU3BECHHE, YTOJl MEX/1y BEKTOpaMHu, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTH C
[MOMOIIIBIO N3YYEHHBIX (POPMYJT KOOPIMHATHI CEPEIHBI OTPE3Ka,
[pacCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETbh BBIOUPATh MOAXOIAIINN U3yUEHHBIH METO ISl peLLICHUS
3a]jauu, paclo3HaBaTh MaTeMaTH4ecKue GakThl U
MaTeMaTH4eCKHUe MOJEIH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IIPUMEPDI
MaTeMaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

- YMETh OIEpUPOBATh MOHATUSAMU: ONpEeeNIEHUE, aKCUOMa,
Teopema, CIECTBHE, CBOMCTBO, IPU3HAK, T0KA3aTEIbCTBO,
[paBHOCHIIbHBIE (POPMYITMPOBKH; YMEHHE (OPMYIHPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJUTH
[TPUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO
MaTeMaTHYeCKON MHAYKLIUN; TPOBOAUTH JOKA3aTEIIbHbIE
[pacCy/1€HUs IIPU PELICHUH 33/]1a4, OLIEHUBATh JIOTHYECKYIO
[IPaBHJIBHOCTH PacCyKICHHI;

- YMETh OIEPUPOBATH MOHATUSMU: MHOKECTBO, ITOJIMHOKECTBO,
oTiepaly HaJl MHOYKECTBAMH; YMEHHUE HCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Juisi OMUCaHHsI pealbHbBIX NPOLIECCOB U
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SIBIICHHI TIPU PELICHUH 33/1a4, B TOM YUCIIE U3 APYTHX y4eOHBIX
[IpEIMETOB;

- YMETb ONEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeso,
UK, Tpad Ha MUIOCKOCTH; YMEHHUE 3a]1aBaTh U OMUCHIBAThH Ipadbl
[Pa3IMYHBIMHU CIIOCOOAMU; UCITOIB30BATh I'padbl IPH PEIICHUN
3ajaq;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: COYETAHHE,
[epecTaHOBKA, YUCJIO COYETAHUM, YUCIIO NTEPECTAaHOBOK; OMHOM
HproTOHA; yMEHUE NPUMEHATh KOMOMHATOPHBIE (PAKTHI U
[pACCYKJICHUSI IJIs1 PEIICHUs 3a/1aY;

-YMETh ONEPUPOBATH MOHATHAMU: HATYPATbHOE YUCIIO, 11EJI0€
YICIIO, OCTATOK 10 MOYJIIO, palliOHAILHOE YHUCIIO,
MppalMOHAIEHOE YUCII0, MHOXKECTBA HATYPaJIbHBIX, IENbIX,
[paIlMOHATIbHBIX, IEHCTBUTENBHBIX YHCEN; YMEHUE UCIOIb30BaTh
MpU3HAKU JETUMOCTH, HAUMEHBIIUN OO eNUTeNb 1
HavMEHbIIIee 0011ee KpaTHOEe, AITOPUTM EBKITHIA U pellieHUN
3a1a4; 3HAKOMCTBO C pa3JIMYHbIMU IMO3UITUOHHBIMH CUCTEMAaMU
CUVICIICHUS,;

- YMETb CBOOO/IHO OTIEPUPOBATH MOHATHUSIMHU: CTETICHb C IIEJIBIM
[OKa3aTeleM, KOPEHb HAaTypaJIbHOW CTENEHHU, CTENEHD C
[palliOHAIBHBIM I1OKAa3aTEIEM, CTETIEHb C IEUCTBUTEIbHBIM
(BeIlecTBEHHBIM) TTOKa3aTeneM, Jorapudm 4ucia, CHHYC,
KOCUHYC ¥ TaHT€HC MPOU3BOJILHOIO YUCIIA;

- YMETb ONIEPUPOBATH MOHATUSIMU: TOKJECTBO, TOXKIECTBEHHOE
npeoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMa YPaBHEHHI
1 HCPABCHCTB, PaBHOCUJIBHOCTD ypaBHeHI/Ifl, HEPAaBCHCTB U
CUCTEM, pallTHOHAJIBHBIC, NPppallOHAJIBHBIC, ITIOKA3aTCJIIbHBIC,

CTCIICHHBIC, J'IOl"apI/I(bMI/I'-IeCKI/Ie, TPUTOHOMECTPUYCCKUEC
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YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI; YMEHHE pPellaTh YPaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIBIO Pa3IMYHBIX IPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C ITaPaMETPOM;
[IPUMEHATh YPAaBHEHMsI, HEPABEHCTBA, X CUCTEMBI AJISl PEIIECHUS
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3 Pa3In4yHbIX 00JIacTel HAyKu U
[peaIbHOM JKU3HU;

-yMeTb CBOOOJIHO ONEpUPOBATh MOHATUAMU: rpaduk QyHKIMH,
oOpaTHast pyHKIHS, KOMIO3HLUS PYHKIUH, THHEHHAs QyHKIHS,
KBaJpaTU4Hask GYHKIHUS, CTENCHHAsT (YHKIHS C TEITBIM
[oKa3aTesieM, TPUTOHOMETpruiecKne GyHKIUU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
iorapupmuyueckas GyHKLUUU; YMEHUE CTPOUTH TpaduKu
(yHKIUH, BBIIOIHATH IpeoOpa3zoBaHus TpaduKkoB (yHKIIHUI;
[YMEHHUE MCII0JIb30BaTh rpauku GyHKIMN A7 U3yUEeHUs
[IPOIIECCOB M 3aBUCUMOCTEH MPH pelIeHUH 3a7au U3 IPYTUx
[y9eOHBIX IPEIMETOB U U3 PEATbHOM KU3HU; BHIPAXKATD
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

YMEHHE CBOOOIHO OTIEPUPOBATH MOHATHIMHU: YETHOCTh (DYHKITUH,
[EepUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH,
MOHOTOHHOCTh (DYHKIIUH, SKCTpeMyM (YHKIIMU, HAnOOJIbIIee U
HauMEHblIIee 3HaYeHUs! PYHKIIUU Ha IPOMEXKYTKE; yMEHUE
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;

YMEHHUE UCIIONIb30BaTh CBOMCTBA U rpauku GyHKIMN AT
pelIeHNs ypaBHEHHI, HEpaBEHCTB U 33/1a4 ¢ TapaMeTpamu;
300pakaTh HA KOOPAMHATHOM TIIOCKOCTH MHOKECTBA PEIICHUN
YpaBHEHH, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSATHSIMH:
OCIIeI0BATEIBHOCTD, apu(hMETHUECKAs IPOTPECCHS,
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reoMeTpHUYeCcKasl mporpeccusi, 0eCKOHEYHO yOBIBAIOIIIAS
reOMEeTPHUECKas IPOTPECCHsl; YMEHHE 33/1aBaTh
[10CTIeI0BATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
popmyu;

- YMETh OIEPUPOBATH MOHATUSMU: HEMPEPHIBHOCTH PYHKIINH,
ACUMITOTHI rpaduka QyHKIMH, IEpBasi U BTOpast MPOU3BOIHAS
(hYHKIIUHY, T€OMETPUYECKHUI U (PU3HUECKUN CMBICT MPOU3BOAHOM,
repBOOOpa3Hasi, ONpeesICHHBIN HHTETPpall; yMEHHE HaXOAUTh
ACHMIITOTHI rpaduka QYHKIMH, YMEHHUE BBIYHCIISATH TPOU3BOTHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKIINH,
HAXO/JWUTh YpaBHEHHE KacaTeIbHOW K TpaduKy () YHKIHH;
[YMEHHE UCII0JIb30BaTh MPOU3BOIHYIO JIJIS1 CCIEAOBAHUS

(b yHKIUH, 7151 HAXOKCHHSI HAUTYYIIIEeTO PEeIICHUs B
[IPUKJIAHBIX, B TOM YHUCIIE COIUAIBHO-DKOHOMUYECKUX U
(bU3MYEeCKUX 3a/1a4ax, /Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HAXO/UTH IUIONIAIU U 00BEMBI (PUTYP ¢ TOMOIIBIO HHTETPaIa;
[TPUBOANTH PUMEPHI MATEMAaTHIECKOTO MOJICITUPOBAHUS C
[OMOLIBI0 AU PepeHIInaTbHbIX YPABHEHUI;

- YMETh ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO,
COTIPSIKEHHBIE KOMIIIEKCHBIE YHCIIa, MOJIYJIb U apTyMEHT
KOMILIEKCHOTO YHcia, (hopMa 3alucu KOMIUIEKCHBIX YHCell
(reoMeTpuyecKas, TPUTOHOMETpUYECKas U ajaredpandeckas);
YMETh MPOU3BOJUTH apu(hMETHUECKUE TEHCTBUS C
KOMIUJIEKCHBIMU YMCIIaMU; TPUBOUTH MPUMEPHI UCTIOTH30BAHUS
KOMILUTIEKCHBIX YHCETT;

- YMETh CBOOOTHO OTIEPHPOBATH TOHATHIMH: CPEIHEES
apudMeTHIeCKOoe, MeTnaHa, HanOoIbIllee 1 HANMEHbIIIEE
BHAYCHUs, pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKIIOHEHHUE IS
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OIMCAaHUs YUCIIOBBIX JIaHHBIX; YMEHHUE UCCIIE0BATh
CTaTUCTUYECKUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadM4ecKuX METOJOB U SJIEKTPOHHBIX CPEACTB; rpaduuecKu
icCiieoBaTh COBMECTHBIE HAOIOIEHUS C IIOMOIIBIO JUarpaMmm
[pacCeBaHMS U JJUHEUHOW pEerpeccuu;

- YMETh HAXOJUTh BEPOATHOCTH COOBITHI ¢ MCIOJIB30BaHUEM
rpadUuecKuX METOAOB; MIPUMEHSTDH JIsl pEIIeHUs 3314 (POpMyIIbl
CIIOKEHMSI U YMHOXKEHUS BEPOSITHOCTEHN, POPMYJITy ITOITHON
BepoSITHOCTH, (hopmyiry bepryiun, koMmOuHATOpHBIE (HAKTHI U
(hOopMyJIBI; OLIEHUBATH BEPOSITHOCTH PEATIHHBIX COOBITHI; YMEHUE
OIIEpUPOBATh NOHATUAMU: CIydaiiHasi BEIMUMHA, paclpeiesieHue
BEPOSATHOCTEH, MaTEMaTHUECKOE OXKUAAHUE, TUCTIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CITYyYalHON BEIMYMHBI, QYHKIIUU
[pacrpesiesieHus U TUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeIbHOTO U
HOPMaJIbHOTO paclpeeCHUI; YMEHUE HCIIOIb30BaTh CBONCTBA
M3Y4YEHHBIX paclpeesieHui s peleHus 3a1a4; 3HaKOMCTBO C
MOHATUSIMU: 3aKOH OOJIBIINX YHCEIl, METO/1bI BEIOOPOYHBIX
VCCIIEIOBaHUM; yMEHUE MPUBOAUTH IPUMEPHI MPOSBIICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHAMM: TOUKA, MpsMas,
[JI0OCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUHN YToJl,
NIByTpaHHbIN YroJjl, TPEXTPAHHBIN YToJl, IepeceKaroImecs,
[apajyieJIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE, TAPAJIIENBHOCTD U
[EPIEHIUKYJIIPHOCTD MPSMBIX U IJIOCKOCTEH, YTOJI MEXKIY
[PSIMBIMU, YTOJI MEXKTY MPSAMOU U MJIIOCKOCTBIO, YTOJ MEXKIY
[JIOCKOCTSIMU; YMEHHE UCIIOIb30BaTh MPHU PEIICHUH 3a1a4
3y4EeHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHH; YMEHHE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBAThH
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[MOHATHUSMHI: MHOTOTPaHHUK, CEYeHHE MHOTOI'PaHHUKA,
[paBUIBHBII MHOTOTPAHHUK, PU3Ma, TUpaMuaa, Gurypa u
[MOBEPXHOCTD BpaICHUS, IUIMH]IP, KOHYC, IIap, cdhepa, pa3zBepTka
[TOBEPXHOCTHU, CEYECHUsI KOHYCA U LIWJIMH/IPA, NapaJljiebHble OCH
I OCHOBAHMIO, CEUEHME 11apa, INIOCKOCTh, Kacaroasics cepsl,
LWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHE MHOIOI'PaHHHKa,
11300pakaTh MHOTOTPAHHUKH, (PUTYpBI M TIOBEPXHOCTH BpaILCHHUS,
11X CEYEHUs], B TOM YHCJE C TOMOUIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE TIPUMEHSTH CBOWCTBA T€OMETPUIECKHUX PHUTYD,
CaMOCTOSITENTEHO (hOPMYITHPOBATH ONPEACICHUS H3ydaeMbIX
(buryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX W MPU3HAKAX
reoMeTpruecKux (Guryp, 000CHOBBIBATh MJIM OIIPOBEPIaTh UX;
YMEHHE MPOBOAMUTH KiIacCU(UKALUIO GUTYp 110 pa3IMuHbIM
[IpU3HAKAM, BBIIOJHATH HEOOXOAUMBIE JONOJHUTEIbHbIE
[TOCTPOCHHS;

- YMeTh CBOOOTHO OTIEPUPOBATH MOHATHIMH: TUIOIIAAb (DUTYPEI,
00beM (pUTYpBI, BETMYHHA YTJIa, PACCTOSIHUE OT TOYKH J0
[IOCKOCTH, PACCTOSTHHE MEXKIY MPSMBIMHU, PACCTOSTHHE MEXKITY
[I0CKOCTSIMU, IIOIAbL Cepsl, IIOLIalb TOBEPXHOCTH
[UpaMUIbl, IPU3MBI, KOHYCa, HWIMHIPA, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumnea, MMpaMubl, IPU3MBL,
[MINHApA, KOHYCA, 1I1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: JABIKEHHE,
[apajieNbHbIN IepeHoc, CHUMMETPHS Ha MJIOCKOCTH U B
[IPOCTpaHCTBE, TOBOPOT, IPeoOpazoBaHue Mo00us, 10 J00HbIE
(urypsl; yMeHHE paclio3HaBaTh paBHbIE U MOJO0HBIE (GUTYPHI, B
TOM YHMCJI€ B IPUPOJE, UCKYCCTBE, APXUTEKTYpPE; YMEHHE
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MICII0JIH30BAaTh FT€OMETPUUECKUE OTHOIICHUS, HAXOAUTh
FCOMETPUUYECKHUE BEIMYMHBI (IJTMHA, YToJl, IUI0LAb, 00BEM) IpH
[pEIICHUY 3aJ1a4 U3 JPYruX y4eOHBIX MPEIMETOB U U3 peabHOU
PKU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: MPIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPIMHATHI TOUYKU, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHCIIO,
[pa3IoKEHUE BEKTOpa M0 0a3uCy, CKaIsIpHOE TPOU3BEICHUE,
BEKTOPHOE ITPOU3BEICHUE, YTOJI MKy BEKTOPAMH; YMEHHUE
MICII0JIh30BaTh BEKTOPHBINA U KOOPJIMHATHBIN METOT JJIsI pEIICHUs
FCOMETPUUYECKUX 3a/1a4 U 3371a4 JIPYTUX y4eOHBIX IPEIMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpulla 2X2 U 3X3, onpeeIuTelb
MaTpPHUILIbI, TEOMETPUYECKHUI CMBICI OTPEACTUTENS,

- YMETh MOJICJIUPOBATH PealibHbIE CUTYAllUU Ha SI3bIKE
MaTEeMaTUKH; COCTABJISATh BBIPAKEHUSI, ypaBHEHU S, HEPABEHCTBA U
X CUCTEMBI 110 YCIOBHUIO 3a]a4M, UCCIEA0BATh TOCTPOCHHBIE
MOJICJIH C MCTIOIH30BaHUEM alllapaTa ainreopsl,
MHTEPIPETUPOBATH MOJTYyUYEHHBIN Pe3yabTaT; CTPOUTH
MaTeMaTUYeCKUE MOJIETTH C TTIOMOIIBI0 T€OMETPUUECKUX MTOHSITHIMA
11 BEIMYUH, PEIIATh CBSI3aHHBIE C HUMH MPAKTUYECKUE 33/1a4u;
COCTABJISITh BEPOATHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH
[MOJTyYEHHBIN pe3ysIbTaT; peliaTh MPUKIIAIHbIE 3a0a4n
CpelCcTBaMU MaTEMATUYECKOIO aHaJIN3a, B TOM YKCIIEe COI[UANIbHO-
PKOHOMHYECKOTO M (PH3UIECKOT0 XapaKkTepa;

- YMEHHE BBIOMPATh TOIXOSIIAN METO/ IJIsl PEIICHUS 3aa4H,
MOHMMAaHNUE 3HAYMMOCTHA MaTEMaTUKHU B U3YUECHUHU TPUPOIHBIX U
0OIIIECTBEHHBIX TIPOIIECCOB U SIBJICHU; YMEHUE PACcTiO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKHN B UCKYCCTBE, YMEHHE
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[IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITHUHA POCCUMCKON U
MHUPOBOM MaTeMaTU4ECKON HAyKU

OK 02 Hcnonp30BaTh
COBPEMEHHBIE CPEJICTBA
[TOMCKa, aHAJIN3a U
MHTEpIpeTauy HHHOPMAIIUH,
1 TH(pOpMaIMOHHBIE
TEXHOJIOTHH JJIS BBIIIOTHEHUS
3ajad mpodeccroHambHOM
eITEIbHOCTH

B oGnactu HNEHHOCTH HAYYHOI'O ITO3HAHM:

-c(hopMUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKd U OOIIECTBEHHOH NPaKTUKH,
OCHOBaHHOTO Ha Jaore KYJIbTYD,

CHOCO6CTBYI-OH_ICFO OCO3HAaHHMIO CBOCIrO MECTa B
TOJIMKYJIIBTYPHOM MHPC;

- COBCPHICHCTBOBAHUC SI3LIKOBOM M UYMTATEIbCKOMH
KYJIbTYPBI KaK CpCACTBa B3aHMOHeﬁCTBHH MCKOY]
VIFOAbMHA Y ITIO3HAHUA MHPaA,

- OCO3HaHHC I CHHOCTH HaquOﬁ JACATCIIbHOCTH,

FOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO u
MICCIIEIOBATENBCKYIO €STENbHOCTh MHANBUAYAJIBHO
1 B TpyIIIIE.

OBnaneHune YHHUBEPCAIbHBIMU y4eOHbIMU

[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ nHpOpMaLueil:

- BJaJIeTh HaBBIKAMU NOJY4YEeHUsS HH(DOpPMaLUU U3
MCTOYHUKOB  pPa3HbIX  THIIOB,
OCYIIECTBIISITh MOWCK, aHAIM3, CHCTEMATHU3ALUI0 U
MHTEPIPETAINIO MHPOPMAITUN PA3IUYHBIX BHIOB H
(dhopm mpecTaBIeHNS,

- CO3/1aBaTh TEKCThl B pa3lMYHBIX (opmarax ¢
y4eTOM Ha3HaueHuss MHGQOpManmuu U  LEJIeBOH

ayJIUTOpUHU, BbIOUpas  ONTUMAIbHYIO  (opMY

- YMEThb OINEpHUpOBaTh MOHATHUSAMH: palUOHATbHAas (yHKUHS,
byHKIHS, byHKIHS,
morapupmMuyueckass (QyHKLIUSA, TPUTOHOMETPHUYECKUE (DYHKIUH,
oOpaTHbIe (QYHKLIWHU; YMEHHE CTPOUTh TpapuKd H3YYEHHBIX|

TTIOKa3aTCJIbHasA CTCIICHHAas

(yHKINH, WCHOIB30BaTh TpadUKU MPH U3YYEHUH MPOIECCOB U
3aBUCUMOCTEH, MpH peleHUH 3aJad U3 Jpyrux YyueOHbIX
[IpEeIMETOB M 33734 U3 PEalbHOM JKU3HU; BhIpaKkaTh (HOpMyJIaMu
3aBUCUMOCTH MEKIy BETUYMHAMU;

- YMETb OIIEPUPOBATh IMOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHHH
I HEpPaBEHCTB,

PaBHOCHJIBHOCTb yYPaBHEHUH, HEPABEHCTB U

CUCTCM, pPalMOHAJIBHBIC, UWPPAUOHAJIBHLIC, I1OKAa3aTCIbHBIC,

CTEIICHHBIE, Jorapumuyueckue, TPUTOHOMETPUYECKUE
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI; YMETh PELIAaTh YPaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBI C IIOMOILBID pa3JIMYHBIX IIPUEMOB;
pelaTb ypaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IIapaMETPOM;
[IPUMEHATH YPAaBHEHMs, HEPABECHCTBA, UX CUCTEMBI [l PELICHUS

MATCMATUUCCKHUX 3alad U 3a4a4 U3 pa3JIMYHbIX oOnacreit HAayYKH U

CaMOCTOﬂTeHBHOIpeaﬂBHOfI KHN3HH,

CBO60}IHO INOHATHUAMU:. ABHUXKCHHC,

YMETh
[apajuleIbHbI  [IEPEHOC,

[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHUE MM0A00Ms, MOJO00HBIE

OIepupOBaThH
CUMMETpUS Ha IIJIOCKOCTH U B

(uUrypel; yMeTh pacro3HaBaTh PaBHbIE U MOJ00HBIE (DUTYDHI, B
TOM 4HCI€ B IPUPOE, aApXUTEKTYpE; YMETh
MICIIOJIB30BAaTh  T'€OMETPUUECKUE HaXOJIUTH)

HCKYCCTBE,
OTHOLICHMS],

MPCACTABJICHUA U BU3YyaJIU3alluu,

TCOMCTPHUYICCKUC BCIIMINHDBI (I[J'II/IHa, yroiJi, miomaib, O6T>GM) npy
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- OLICHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTH|

nHpOpMAalUK, €€ COOTBETCTBUE

MOPAJIbHO-3TUYCCKUM HOPMaM;

IIpaBOBbBIM U

- HCIIOJIb30BaThb CpPCACTBA I/IH(bOpMaI_[I/IOHHBIX H

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pPEIICHUN
KOTHUTHBHBIX, KOMMYHHKAaTHUBHBIX 41
OpraHU3alMOHHBIX 3aJa4 C CO6J'IIOI[CHI/I €M

TpeOOBaHUN IPrOHOMHKH, TEXHUKU OE30MACHOCTH,

CUTHECHBI, pecypcocOepexeHus, MPaBOBBIX U
DTHYECKUX  HOPM, HOpPM  WH(OPMALHUOHHON
0e30IMacHOCTH;

- BJIAJCTh HAaBBIKAMU PACIIO3HABAHHMS M 3aIIHUTHI
nHpopManuu, HWHGOPMAIIMOHHON
ITUYHOCTH

0€e30I1acHOCTH

[pEIICHNN 3a7a4d U3 IPYruX Y4eOHBIX MPEIMETOB U U3 PEeallbHOU
PKU3HU

OK 03 [1nanupoBath u
[peaTn30BbIBATh COOCTBEHHOE
pogeCcCuOHAIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[IpeNPUHIMATENbCKYIO
NesTebHOCTD B
npodeccuoHanbHOM chepe,
MICTI0JIb30BaTh 3HAHUS IO
(brHAaHCOBOW I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYyaIHsIx

B o6nactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMUS:

-- C()OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,
PTUYECKOTO MTOBECHUS;

- CIIOCOOHOCTH OIIEHUBATh CUTYAIHMI0 U TMPUHUMATh
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPAJIbHOA
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
YCTOMYMBOTO OYIyIIEro;

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

OBnaneHue

YHUBCPCAJIbHBIMU PErYyIATUBHBIMHA

- yMEThb ONEpUPOBATh HNOHATUSAMU: panroHaNbHbIE,
MppaLlMOHAIIBHEIE, IIOKa3aTeJbHBIE, CTEIICHHBIE,
nmorapu@muueckue,  TPUTOHOMETPUYECKHWE  ypaBHEHUS U

HEpaBEHCTBA, X CUCTEMBI;

yYMETh ONEPHUPOBATh TMOHATHUAMH: MHOTOTPAHHHMK, CCUCHUE
KyO,
(burypa v MoBepXHOCTh BpaIlleHHs, IUIHHIP, KOHYC, map, chepa,

CCUCHU A (I)I/Il"ypbl BpallCHUA, IINIOCKOCTL, Kacaromiasacsa chepbl,

MHOI'OI'paHHUKa, napajjieJiIcnmIic, IpusmMa, IUpaMu/ia,

MUJIMHApPA, KOHYCA, IIoIIaAb IMOBEPXHOCTHU MMHUPAMHUABI, ITPU3MBEIL,

cdepsl,
nmupaMubl,

obbeM  KkyOa,

MIPU3MBI,

KOHyca, IWJIWHIpA,
[PSIMOYTOJIBHOTO
[UITUHIpA, KOHYCa, IIapa; yMEHUE N300pakaTh MHOTOTPAHHUKH U

ILIOIAIb
napajuieJienumnesa,

IMIOBCPXHOCTU BpaAIICHHA, HUX CCUCHUA OT PYKH, C IOMOIIBIO

UCPTCIKHBIX HWHCTPYMCHTOB HW JJICKTPOHHBIX CPCIACTB, YMCTH
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IEVCTBUSIMMU:

a) CaMOOpPraHU3aIUs:

- CaMOCTOATENIbHO OCYIIECTBISATh MO3HABATEIbHYIO
NeSITeNIbHOCTD, BBIABJISATH MPOOJEMbl, CTaBUTh U
(dbopMynupoBaTh 3aa4u
00pa3oBaTeNbHON JIEATENbHOCTH U KU3HEHHBIX|

COOCTBEHHEBIE B

CUTYyaluiX;

CaMOCTOATCIIbHO
C

COCTABJIATh IUIAH pELICHUS
POOIEMBI Y4ETOM HMMCIOLIMXCA  PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHMIO U IPOSBICHUIO
[IMPOKOM SPYIUIMM B pa3HbIX OOJIACTSX 3HaHUM,
[IOCTOSIHHO IIOBBIIIATh CBOM 00pa30BaTENbHBIM U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

MCIIOJIb30BaTh MpHEMBbl pediekcun Uis OLEHKY
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb
[IPUHUMATDH PELLIECHUS 110 UX CHUKEHUIO;

B) SMOIIMOHAJIBHBIA MHTEIUIEKT, MPEeANoJIaratonuii
c(OPMHPOBAHHOCTB:!

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIENH CTPEMIICHUE

OLCHUBAThL PUCKU U CBOCBPCMCHHO,

K JOCTH)KEHUIO 1LEIM M YCHEXY, ONTHUMU3M,
MHUIMaTUBHOCTh, YMEHUE JIEWCTBOBATH, UCXO U3
CBOHX BO3MOJKHOCTEH;

- SDMIATHM, BKJIIOYAIONIEH CIOCOOHOCTH ITOHMMAThH

PMOLMOHAIIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €0

[pacrio3HaBaThb CUMMETPUIO B IIPOCTPAHCTBE; YMETh paclo3HaBaTh
[TpaBUJIbHBIE MHOI'OTPAHHUKY;

- yYMETb ONEpUPOBATH IMOHATUSAMU: NPSIMOYTOJIbHAs CHCTEMA
KOOpPAMHAT, KOOPJIMWHATHI TOYKH, BEKTOP, KOOPJIMWHATHI BEKTOPA,
CKAJIIPHOE IPOU3BEACHHE, YroJl MEXIy BEKTOpPAMH, CyMMa
BEKTOPOB, IPOM3BEJCHHE BEKTOpAa HA 4YHUCJIO; HAXOOUTh C
[TOMOIIBI0 U3YYEHHBIX (OPMYJ KOOPAUHATHI CEpEANHBI OTPE3Ka,

[pPaCCTOAHNE MCIKAY ABYMS TOUKaAMU
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[P OCYIICCTBJICHUN KOMMYHHWKAIIUH, CIIOCOOHOCTh
K COUYBCTBUIO U COICPCIKNBAHUIO,

- COMaJIbHBIX HaBBIKOB, BKJIFOYAOIMUX
CIT0OCOOHOCTD BBICTpAanNBAaTh OTHOLICHUA C APYTHMUH
JIFOAbMU, 336OTI/ITLC${, MNpOABJIATL  HHTCPEC U

paspermiats KOHGIUKTHI

OK 04 DddexTrnBHO
B3aMMO/ICMICTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaH]1e

FOTOBHOCTbH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH Ui
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4e€OHO-MCCIIEI0BATEIhCKOM,
[MPOEKTHON M COLMATIbHOMN JIEATEIIbHOCTH;
OBnazieHue yYHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY|
TEVICTBUSIMMU:

0) COBMECTHasl IeITeIIbHOCTb:

- TMOHMMAaTb M HCIOJIb30BATh IPEUMYILIECTBY
KOMaHIHOW U UHJIMBUyaIbHOU paboThI;

- MPUHUMATHh L€ COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBATH JIEUCTBHUS IO
e JOCTIKEHUIO: COCTaBJIATh IUIaH JICHCTBUM,
[pacrpeenaTh PO C YYETOM MHEHHUM YYaCTHHUKOB
00CYXKIaTh pe3yNbTaThl COBMECTHON paboThI;

- KOOPAUHUPOBATHL U BBINIOJIHATDH pa60Ty B YCJIOBHAIX

- YMETh OIIEpUPOBATh MTOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMETh BBIUUCIISTH
BEPOSATHOCTb C  HUCIOJB30BAaHUEM TIpapUUecKHMX METOJOB;
MPUMEHITh (OPMYJIBI CIOKEHHUS U YMHOKEHHUS BEpOSITHOCTEH,
KOMOMHATOpHbIE (akTbl M (HOpMyJabl HpPU pPELICHUH 3ajad;
OLIEHUBATh BEPOSITHOCTU pPEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YallHbIMM  BEIMYMHAMH; YMEHUE IPUBOIAUTH IIPUMEDPB]
MPOSIBJICHUS 3aKOHAa OOJNBIIMX YUCeNl B MNPUPOAHBIX U
OOIECTBEHHBIX SIBJICHUSIX;

- YMEeThb CBOOOJHO ONEpPUPOBATH MOHATHUSAMU: CTENEHb C LIEJBIM
[OKa3aTeleM, KOPEHb HATypaJIbHOU

CTCIICHHU, CTCIICHb C

[pallMOHATFHBIM ~ [TOKa3aTeJieM, CTENeHb C JICHCTBHTEIBHBIM
(BeIIeCTBEHHBIM) aorapupm
KOCHHYC U TaHI'€HC IPOM3BOJILHOTO YHCIIA;

- yMeTb CBOOOJIHO ONEpPHpPOBaTh MOHATUSAMH: rpaduk (HyHKIHH,

IIOKa3aTecjieMm, quciia, CHUHYC,

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

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

OCYIIECTBIISATh  TIO3UTHBHOE  CTPATETUYECKOE
[MOBEJICHUE B PA3JIMYHBIX CHUTYaIUSAX, MPOSBISTH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.
OBjnazeHne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
MENCTBUSIMU:

) IpUHATHE Ce0sl U IPYTHX JIFOICH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JIOJCH
[P aHATN3E Pe3yIbTaTOB JCSITCILHOCTH;

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

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TTO3UIIHH

IPYTroro 4€jioBCKa

KBagpaTU4Has (QyHKUOUS, CTerneHHas (QYHKOUS C  LeJIbIM
[okazaTeneM, TpPUTOHOMETpUYeckue  (QYyHKUUH, OOpaTHbIC
TPUTOHOMETPHUYECKHUE byHkuuy, nokaszaresbHas u

imorapudmudeckas yHKIIUU; YMETh CTPOUTH TpaduKu (HYHKIIHH,
BBITTOJTHATH TIPe00pa3zoBaHus rpadukoB PyHKITUI;

YMETh UCIOJIB30BaTh TpapuKd QGYHKIUHA I U3yYCHHS
[IPOIIECCOB M 3aBUCHMOCTEH NpU PEIICHHHM 33Jad W3 JPYTruX

YI€OHBIX TMPEIMETOB W W3 pEalbHOW IKU3HH, BBIPAXKATh

(hopMyJIaMy 3aBHCHMOCTH MEXKy BEJTMUINHAMU;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: YETHOCTh (DYHKIIHH,
byHKIUH, GbyHKIUY,
MOHOTOHHOCTh (DYHKIIMH, IKCTpeMyM (yHKIMH, HauOojbliee M
HavMEHbIICe 3HAUCHHMsS (YHKIMHM Ha TIPOMEKYTKE; YMETh
[IPOBOANTH UCCIIEIOBaHUE (DYHKIINY;

- YMETb WHCIOJb30BaTh CBOMCTBa M Tpapuku (QYHKUUH A7

IICPUOANIHOCTD OrpaHNU4YC€HHOCTD

[pEIIEHNS] YpaBHEHWI, HEPABEHCTB M 3a7ad C IapaMeTpaMy;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA pEIIeHUM
YPaBHEHUI, HEPABEHCTB M UX CHCTEM

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

B 00macTu 5¢TEeTHYECKOr0 BOCIIUTAHUS:

- OCTETMYECKOE OTHOLICHHWE K MUpPY, BKIIOUas]
PCTETUKY ObITa, HAYYHOTO U  TEXHHYECKOTO
TBOpPUECTBA, CIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

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

OMOIMOHAILHOE

- Y6C)K,Z[6HHOCTL B 3HAYMMOCTH [OJ1 JINUYHOCTHU H

- YMETb OIEpPUPOBATH MOHATHSIMHU: CpelHee apu(pMeTHUECKOE,
HauOoJpIllee W HauMEHblee 3HAueHUs,

CTaHJApTHOE OTKJIOHEHHE YMCJIOBOrO Habopa;
MHTEPIPETUPOBATH UH(pOpMaLHIO,
Ha JuarpamMmax, TIpadukax,
OTPaKAIOIYI0 CBOMCTBA peaJbHBIX MPOLIECCOB U  SIBICHUN;

Me/aHa, pa3max,
ucrepcus,
YMEHHE U3BJICKATh,

MpEeACTaBICHHYI0 B TabIuIax,

MpEeACTaBIATh MHPOPMAIMIO C TOMOIIBI0 TAOJUIl U JAUArpamM;

MCCIICA0BAaTh CTAaTHUCTUYCCKUEC JaHHBIC, B TOM YHUCIE C

[IpUMEHEHHEM I'paUUECKUX METO0B U AJIEKTPOHHBIX CPEJNICTB;
- YMETb OIIEpUPOBATh IOHATUSAMH: TOYKA, IpsMas, ILIOCKOCTD,
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00IIecTBa OTEYECTBEHHOTO M MHUPOBOTO HMCKYCCTBA,
PTHUYECKUX KYJbTYPHBIX TPATUIMNA M HAPOJHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUIAX|
MCKYCCTBAa, CTPEMJICHHME TIPOSIBIATH  KayeCTBa
TBOPUYECKOUN JTUYHOCTH;

OBnazieHue yHUBEPCAIbHBIMA KOMMYHUKATHBHBIMHY
e CTBUSIMU

a) oOmeHue:

- OCYILECTBIISATh KOMMYHHUKAIIMd BO BcexX cdepax
PKH3HU;

- pacmo3HaBaTh HEBepOaJbHBIC CPEJCTBA OOIICHUS,
COILIMAJIbHBIX

KOH()JIMKTHBIX|

[IOHHMMAaTb 3HAa4YCHUC 3HAaKOB,
PaCIlO3HaBaATb

CI/ITyaI_II/Iﬁ U CMAT4aTh KOH(i)J'II/IKTH;

IMpCAIOCBIIIKH

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

[IPOCTPAHCTBO, ABYTPAaHHBIM YroJl, CKPEUIUBAIOIIMECS IIPSIMBIE,
[1apaJuICIbHOCTh U IEPIECHAUKYIISIPHOCTD IPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY MPAMBIMH, YIOJI MEKAY MPSIMOU U IUIOCKOCTBIO, YTOJ]]
MEXIy IUIOCKOCTSAMH, PAcCCTOSHME OT TOYKH [0 IUIOCKOCTH,
[PACCTOSTHUE MEXKAY IIPAMBIMU, PACCTOSHUE MEXIY ILUIOCKOCTAMH;
- YMETb MCIOJIb30BATh MPHU PEIICHUH 3a/1a4 U3y4YEHHbIE (aKThl U
TeopeMbl IUIAHUMETPUU; YMEHUE OLEHHBAaTh pa3Mepbl 00BEKTOB
OKPY’KAIOILEr0 MUpa

OK 06 ITposiBnsiTh
pa)<1aHCKO-NATPUOTHIECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJACHNUE HA
OCHOBE TPaJUIIMOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTE, B TOM YHCIIE C
YIeTOM rapMOHHU3AINN
MEKHAITHOHAIBHEIX U
MEXPETUTHO3HBIX OTHOIICHHH,
[IPUMEHSITH CTaHIAPTHI

OCO3HaHHE  OOy4alolIUMHUCS  POCCHMCKON
Pa’KIaHCKOW UIEHTUYHOCTH;

LEJICHAIIPABIICHHOE  PAa3BUTHE  BHYTPECHHEH
[MO3ULIMM  JIMYHOCTH  HAa  OCHOBE  JIYXOBHO-

HPAaBCTBEHHBIX IIEHHOCTEW HaponaoB Pocculickon

(De)lep alnu, HCTOPUUCCKUX n HaITMOHAJIbHO-

KyIbTYPHBIX Tpaauuii, (GOpMHUPOBAHHUE CHCTEMB]

3HAYMMBIX  I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AQHTUKOPPYILIHOHHOTO MHPOBO33pPEHH,
[MPaBOCO3HAHUSI, JKOJIOTUYECKON KYJbTYPHI,

CITOCOOHOCTH CTaBUTH HOCJIM U CTPOUTH KU3HCHHBIC

- YMETb OIIEPUPOBATH MOHATHIMU: IPSIMOYTOJIbHAsI CHCTEMA
KOOPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOILBIO N3YYEHHBIX (POPMYIT KOOPUHATHI CEPEMHBI OTPEe3Ka,
[pPACCTOSTHUE MEXAY ABYMS TOUKaMU;

-yMETh BbIOMpATh MOAXOAAIIUN U3y4YEeHHBIH METOJT JJIsl peIIeHuUs
3a/1a4yM, paclo3HaBaTh MaTeMaTH4eckue (hakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE MPHUBOJIUTH IPUMEPBI
MaTeMaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
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AHTUKOPPYILIHOHHOTO
[TOBECHUS

[LIaHEBL,

B yacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAHME CBOHUX KOHCTUTYLMOHHBIX IIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPSIKA;

-  [OPUHIATHE  TPAJALMOHHBIX
001IIeUeIOBEUEeCKUX TYMaHUCTHYECKUX 5
TIEMOKPATUYECKUX [IEHHOCTEH;

HallMOHAJIbHBIX,

- T'OTOBHOCTb IMPOTHUBOCTOATH naco0JIOrnu

DKCTPEMHU3MA, HallMOHAIN3Ma, KceHo(oouwu,
NIUCKPUMUHAIMM 110 COLIMAJIbHBIM, PEJIIMTHO3HBIM,
[PACOBBIM, HALIMOHAJILHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO AESTEIbHOCTH B
MHTEpecax Ipa)JIaHCKOro O0IIecTBa, y4acTBOBATh B
CaMOYIIpaBJICHUU B o011eo0pa3oBaTeabHOM
OpraHu3alMM U JETCKO-FOHOLIECKUX OpraHu3anusx;
- YMEHHE B3aUMOJEHUCTBOBaTh C COLMAJIBHBIMHY
WHCTUTYTaMU B COOTBETCTBUHM C UX (DYHKIHUSIMU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TYMaHHTapHOM U BOJIOHTEPCKOMH
NEATEIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHMUS:

- c(hopMHpPOBAHHOCTH POCCHUHCKON TpaskIaHCKOM
MJICHTUYHOCTH, NMAaTPUOTU3MA, YBAKEHUS K CBOEMY)
HapoJy, 4yBCTBAa OTBETCTBEHHOCTHU niepen Poaunoi,
FOpJIOCTH 33 CBOM Kpai, cBOIO PoauHy, CBOM SA3BIK U
KYJIBTYDPY,
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

mponIoe n HaCTOsAIICE

- HCHHOCTHOC OTHOMICHUEC K TOCYJapCTBCHHBIM

MAaTEMaTUYECKON HAYKH.

- YMETb OIIEpUPOBATh MOHATHUAMM: CIIyYalHBIN OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTD CIyYailHOrO COOBITHS; YMETh BBIUUCIISATH
BEPOATHOCTb  C rpadu4ecKux
[IPUMEHATh (OPMYJIBI CIIOKEHHS M YMHOXCEHHUS BEpOSTHOCTEH,
KOMOMHATOpHble (akTbl U (HOpMyJbl HpPU pPELICHUH 3ajady;

HCITI0JIB30BaHHUEM METOJO0B,

OLCHUBATL BCPOATHOCTU PCAJIbHBIX CO6LITPII>1; 3HAaKOMCTBO CO

CJIy‘-IZlfIHBIMH BCIIMUYHMHaAMMU, YMCHHUC HPUBOAUTL IMPUMCPLL

IIPOABJICHUA  3aKOHaA OOJBIINX 4YHCENI B INpUPOAHBIX U

OOIIIECTBEHHBIX SIBJICHUIX
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CUMBOJIAM,  HUCTOPUYECKOMY U  IPUPOJHOMY]
HacjIeAulo, MaMATHHUKAM, TpagulusM HapoJOB
Poccun, noctukenusam Poccun B Hayke, UCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYIE;

- ujieliHas yOexXJIeHHOCTb, TOTOBHOCTb K CIIYKEHUIO
u 3anmre OtedecTBa, OTBETCTBEHHOCTb 3a €r0
Ccyas0y;

OCBOEHHBIE  OOyYalOLIMMHUCA  MEXKIIPEAMETHBIE
MOHATUSI W YHUBEPCAIbHBIC Y4eOHBIE JEHCTBUS

(perysisiTUBHBIE, II03HABATEIIbHBIE,
KOMMYHHKATUBHBIE);
- CHOCOOHOCTh ux HCIIOJIb30BaHUs B

[M03HABATECJILHOM M COUMAJIbHOM  TMPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U
OCYILIECTBIECHUIO yueOHOI JIESTEIbHOCTH,
OpraHu3alMy  y4eOHOr0  COTPYAHHYECTBA  C
MearorndyeCKuM1 pabOTHUKAMH M CBEPCTHUKAMHU, K
Y4aCTHIO B MMOCTPOEHUH WHIUBUTyaTbHOU
00pa30BaTeIbHON TPAaeKTOPHUH;

- OBJIaJIeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATEIBCKON, IPOEKTHON U COLMAIIBHOU

eI TEIbHOCTH

OK 07 CopeiicTBOBaTh
COXPAHEHUIO OKPYKAOIIEH
Cpenbl, pecypcocOepeKeHHUIO,
[IPUMEHSITH 3HAHUSI 00
M3MEHEHUHU KJIuMarTa,
[IPUHITUIIBI OEPEKITUBOTO

- HE MpUHUMATh JEHUCTBUS, NPUHOCSIINE Bpea
OKpY>Karollen cpere;

- yMeTb IPOTHO3UPOBaTh  HEOJIArompUsTHBIE
DKOJIOTUYECKHE TOCIHEACTBUSA IPEAIPUHUMAEMBIX
e CTBHN, MPEAOTBPAILATh UX;

- pacIIMpUTh OMNBIT AEATEILHOCTH SKOJIOIMYECKOMH|

- yMEThb OINEepUpOBaThb MNOHATUSIMU: (QYHKIHUS, HENpepbIBHAS
(GyHKIUS, T[POMU3BOJHAs,  IEpBOOOpa3Has,  OMpeesIEHHBIN
MHTErpal; yMeTb HaxXOJUTh IPOU3BOJHBIE AIIEMEHTAPHBIX
(yHKIUH, MCHOJb3Ysl CIpPaBOYHbIE MaTepualbl; HCCIEeN0BaTh B
[pOCTEHIINX CiaydasX (PYHKUMM Ha MOHOTOHHOCTh, HAaXOAWTb
HauOoNbIIMEe M HAMMEHbIIME 3HAueHUs (YHKIMHA; CTPOUTH
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[IPOU3BOICTBA, 3P (HEKTUBHO
NIEHCTBOBATh B UPE3BbIYaNHBIX
CUTYyaLUsAX

HaIIpaBJICHHOCTH;
- paspabaThiBaTh IUIaH pEIICHUS MPOOJIEMBI ¢
Y4ETOM aHajiu3a WMEIOIUXCS MaTepUabHBIX U
HEMaTepUaabHbIX PECYPCOB;
OCYIIECTBIIATh
[epeHoca CpeICTB

podeccuoHanbHyIO Cpeny;

e CHaHpaBHeHHBII;'I
u

ITOHUCK]

coco0OB  JEUCTBUSL B
- YMETh NMEPEHOCUTh 3HAHUS B IMO3HABATEIIBHYIO U
[MPAKTUUECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- TpejJiaraTh HOBBIE MPOEKTHI, OLICHUBATh HJIEU C

IMO3UIIUHU HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTI/I‘-IeCKOﬁ

BHAYUMOCTH,
- JaBaTb OLCHKY HOBbBIM CUTyallUsIM, BHOCHUTD
KOPPCKTUBLI B ACATCIIBHOCTD, OLICHUBATH

COOTBCTCTBHUEC PE3YJIbTATOB LCIIAAM

rpaduKd  MHOTOWICHOB  C  KCIIOJIb30BAaHHEM  ammapara
MaTeMaTHYECKOr0 aHalau3a; [PUMEHSATh IPOU3BOJHYIO IIpH
peluieHuy  3aJad Ha  JABW)KCHHME,  pelllaTb  NPAKTHKO-

OPUEHTUPOBAHHbIC 33Jayd Ha HAuOOJIbIIME M HAMMEHBIINE
3HAYECHUs, HA HAXOXKJCHUE IIyTH, CKOPOCTU M YCKOPEHMUS;

- YMEThb ONEpUPOBaTh IMOHATUSAMU: JBUXKEHHE B IIPOCTPAHCTBE,
0/100HbIe (PUTYPBI B MPOCTPAHCTBE; HMCIIOJIb30BaTh OTHOILICHUE
[UIOIIazeli TMOBEPXHOCTEH M 00BEMOB MOAOOHBIX (uryp npu
pEeLIeHNH 3a]1a4;

- YMCTLH BBIYUCIIATH I'COMETPUUCCKHUEC BCIMYMUHBI (II.HI/IHa, yrouJ,
[I011a/1b, 00BEM, IIIOIIAb TOBEPXHOCTH ), UCIIOJIb3YS U3yUEHHBIE
(bopMyJIBI U METOBI

1K 2.3 KonTponuposarts u
OLICHUBATh KaueCTBO
BBINOJIHSAEMBIX paboT.

- TOYHO ¥ TPAMOTHO BBITIONHATH H3MEpPEHHS,
- 00pabaThIBaTh TEXHUYECKYIO JOKYMEHTAIMIO

- YMCTb BBIITOJHATH paC4€Thl MATCMATHUYCCKUMHU METOAAMU

B pesynbrare ocBOeHUsI MpOrpaMMbl Y4eOHOT0 IpeAMeTa pealn3yeTcss IporpaMMa BOCIIMTAHUs, HAallpaBJIeHHas Ha (POpMUPOBAHHE CIETYIOLINX
JMYHOCTHBIX pe3ynbraToB (JIP):

JIP 2 IlposBisitomMii aKTMBHYIO TPaKAAHCKYIO TO3MIMIO, JEMOHCTPUPYIOIIMNA MPUBEPKEHHOCTh MPUHIMIIAM YECTHOCTH, MOPSAIOYHOCTH,
OTKPBITOCTH, SKOHOMHUYECKH aKTUBHBIM M YYAaCTBYIOUIUI B CTYACHYECKOM U TEPPUTOPUAIBLHOM CAMOYIpPABICHUH, B TOM 4YHCIE Ha YCJIOBHUSAX
N0OPOBOJIBUECTBA, MPOJYKTUBHO B3aMMOJEUCTBYIOIIMI M Y4acTBYIOUIMM B J€ATE€IbHOCTU OOIIECTBEHHBIX OpraHU3aluil (MpOSBISET TOTOBHOCTHh K
pabote Ha Giaro OTeuecTBa, XKeJaHUE YIaCTBOBATh B OOIIECTBEHHOM U OOIIECTBEHHO-TIOIUTHYECKO KH3HU CTPAHBI);

JIP 4 _TlposBnstomuid U JOEMOHCTPUPYIOIIMH YyBaK€HHE K JIOASAM TPYZAa, OCO3HAIOUIMM IIEHHOCTh CcOOCTBEHHOro Tpyaa. Crpemsmuiics K
(bopMHPOBaHHUIO B CETEBOI Cpejie TMYHOCTHO U MPO(PECCHOHATBHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTo ciesia» (0CO3HAET YTO TAKOE «IIU(PPOBOH Cliea»);
JIP 23 IlonydeHue oOy4yarolIMMHUCS BO3MOXHOCTH CAMOPACKPBITHS M camMoOpealu3alus JIMYHOCTU (IIPOSBISET MHTEpeC K camoo0pa3oBaTelbHOU

,Z[CSITGJ'IBHOCTI/I);
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JIP 30 OcymecTBisiomuii NOUCK W HUCHOJNb30BaHUE HHPOpManuK, HeoOXoauMoil st 3()(EeKTUBHOTrO BBHINOJHEHUS pPAa3JIMYHBIX 3ajad,
po(eCCHOHATLHOTO U JINYHOCTHOTO pa3BUTHs (BbIpakaeT rOTOBHOCTh paccMaTpUBaTh MPOTUBOPEUHUBYIO UJIH HEMOIHYIO WH(OPMAIIHIO, HE OTKIIOHSS
€e aBTOMaTHYeCKU U He JieJas MOCIIEIIHbBIX U MPEKICBPEMEHHBIX BBIBOIOB.
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2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEIMETA

2.1 O0beM y4eOHOro npeaMera M BUIbI Y4eOHOH padoThbl

Buj y4yeOHoii padoThI O0béM B yacax

O0Bém 00pa3oBaTeJIbHOM NPOrPpaMMbI Y4eOHOI0 NpeaMeTa 459

B TOM YHCIIE:

OcHOBHOe coiep:KaHue 306

B TOM YHCIIE:

JICKIINH, YPOKH 192

MIPaKTUYECKHE 3aHATHS 114

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJEPKAHUE

B T.4..

TEOPETUIECKOe O0yueHUe -

MPaKTUYECKHUE 3aHATUS 32

CamocrosiTesibHas padora 153
Ilpomesicymounas ammecmayus - 6 uoe IK3amena 1 cemecmp
Hmozosan ammecmayusn- 6 sude IK3amena 2 cemecmp
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2.2. TemaTn4yecKuii IJIaH M COJePKAHUE TUCHUILINHBI

dDopmupyeM
Coaeprxanue yueOHOro Mmareprasa (0CHOBHOe U NPo¢ecCHOHAIBHO-
HaumenoBanue pa3jaeiioB . Oo0Lem ble
OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHE 3aAHATHUS, MTPUKJIATHOI
U TeM 4acoB KOMIIETeHIIH
MOAYJIb (IIPH HAJIMYHH) "
1 2 3 4
OcHoOBHOE co/lep:KaHue
Pasnen 1. TloBTOopenue 14
Kypca MaTeMATHKH
OCHOBHOM IIKOJIBI
Tema 1.1 Copep:xanue yueOHOro MaTepuana
Ilens u 3agaun MareMaTUKH | ba3oBble 3HaHMSI U YMEHUS MO MaTeMaTuKe B MPO(eCCHOHATIbHONW U B MOBCEIHEBHOU 2
npu OCBOCHMH | (KOMOMHUPOBAHHOE 3aHSTHUE)
CIICLUATIBHOCTH CamocrosiTesbHas padora Ne 1 1
YueOuuk Anumos III.A. Anrebpa u Hayana MmaTemaTuueckoro ananusa. 10-11 ki OK-01,
m.1, Nel-3 OK-02,
OK-03,
Tema 1.2 Coneprxanue yueOHOT0 MaTeprana OK-04,
Uucna w BbruucieHus. | JleiicTBus Hall MOJOXHUTENBHBIMA U OTPUIATEIBHBIME YHCIAMH, OOBIKHOBEHHBIMH U 2 OK-05,
Bripaxxenus U | 1eCATUYHBIMU J1po0siMu. JleHcTBHS cO  cTemeHsAIMH, (OPMYNbl COKPALIEHHOTO OK-06,
npeoOpa3oBaHus YMHOEHUS. (KOMOMHUPOBAHHOE 3aHATHUE) OK-07
CamocTosiTe1bHasi padora Ne 2 1 IIK 2.3
VYueOnuk Anumos III.A. Anrebpa u Hauana MareMaTudeckoro aHanusa. 10-11 ki. m.1.
Ne 4-5
Tema 1.3 Coneprxanne yueOHOTO MaTepuana
[TponienTHeIe BeiuKncneHus | [lpakruyeckoe 3ansaTue Ne 1 2

[TpocThie pOIEHTHI, pa3HbIe CIOCOOBI X BhIYUCICHUS. CII0OXKHBIE MTPOIIEHTHI
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CamocrosiTesbHas padora Ne 3 1
Yueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k1. m.2,
Ne9-10.
Tema 1.4 Copepxxanne yaeOHOTo MaTepuana 2
VYpaBuenus u HepasencTsa | IIpaktuyeckoe 3ansitue Ne 2 Jluneiinble, KBagpaTHbIE, IPOOHO-TMHEWHBIE yPaBHEHUS
Y HEpaBEHCTBA
CamocrosiTesibHas padora Ne 4 1
Yueonuk Amumos II.A. AnreOpa u Hayasia MaTeMaTudeckoro ananuza. 10-11 ki m.2,
Nell1-12.
Tewma 1.5 Coneprxkanue yueOHOro Marepuania 2
Cucrembl  ypaBHeHMid ¥ | ClocOObI peLICHUS CHCTEM JIMHEHHBIX ypaBHeHud. Mertox ['aycca. Cucremsr
HEPABEHCTB HEJTMHEWHBIX ypaBHeHUH. CUCTEMBI HEPABEHCTB (KOMOMHUPOBAHHOE 3aHSTHE)
CamocrositesibHas padora Ne 5 1
Pemenue 3ananuii mo reme «CHCTeMbl YpaBHEHH U HEPABEHCTBY
Tema 1.6 IIpodeccnonanbHO-OpHEHTHPOBAHHOE cO/lepKaHUe (colep:KaHHe MPHUKJIATHOIO 2
I'eomeTpust Ha IOCKOCTH MO/LyJIs1)
IMpakTuyeckoe 3anaTue Ne 3 Busl miuockux GUryp u ux 1ioliaib.
[IpakTuKO-OpHEeHTHPOBaHHbIE 3374l B Kypce T€OMETPUU Ha IUIOCKOCTH
CamocrositesibHas padora Ne 6 1
Pemenue 3anannii no teme «I'eomeTpus Ha IUIOCKOCTHY
Tema 1.7 Coneprxanue yueOHOT0 MaTepuana 2
BxonHoi1 KOHTpOIIB Konrtposabnasi padora Ne 1 «Bpluucienuss u mnpeoOpa3oBaHus. YpaBHEHUS U
HepaBeHCTBA. ['eoMeTpus Ha IIIOCKOCTHY
CamocrositesibHas padora Ne 7 1
Pemenue 3ana4 no reme
Pasznen 2. 14 OK-01,
Crenenn " KOPHH. OK-02,
CrenenHasi pyHKIMs OK-03,
Tema 2.1 Coneprxanne yueOHOTO MaTeprania OK-04,
Crenennas QyHkumsa, ee | [ToHsTHe KOpHS N-Oif CTENEHHW W3 AEHCTBUTENBHOrO ymcia. CBOMCTBA KOpHS n-oi 2 OK-05,
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CBOHMCTBA crenenn. dynkmuu y = VX ux cBoiicTBa M rpaduku. (KOMOMHEPOBAHHOE 3aHATHE )
CamocrositesibHasi padbora Ne 8
VYueonuk Amumos II.A. AnreOpa u Hayasia MaTeMaTudeckoro ananuza. 10-11 ki. m.4,
Ne32-34

Tema 2.2 Copepxxanne yaeOHOTo MaTepuana

[IpeobpaszoBanue IIpakTnyeckoe 3ansitue Ne 4 [IpeoOpazoBanre HppaLMOHATBHBIX BBIPAKEHHI

BBIDAKCHUM C KOPHSIMHU n-

CamocrosiTesibHas padora Ne 9

on eretient VYueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro aHanusa. 10-11 k. n.4,
Ne42-45

Tema 2.3 Copep:xanue yueOHOT0o MaTepuana

CaoiicTBa CTEIICHU ¢ | [lonstue cremnenu ¢ MOOBIM palMOHATBHBIM MOKa3arteneM. CreneHHble PYHKINU, UX

paroHaIbHBIM U | cBO¥CTBa M rpaduku (KOMOMHUPOBAHHOE 3aHSTHE)

JE€NCTBUTEIILHBIM CamocrosiTebHas paGora Ne 10

MOKa3aTeNsIMU
YueOuuk Anumos III.A. Anrebpa u Hayana MmaTemaTuueckoro ananusa. 10-11 k. m.4,
Ne48-49.

Tema 2.4 Coneprxanne yueOHOT0 MaTepuasa

Pemienne uppanmoHanbHbIX
YpaBHEHUU U HEPABEHCTB

[Ipocreiimme wupparoHanbHbIE YpPaBHEHHS U HEpaBEHCTBAa. (KOMOMHHUPOBAHHOE
3aHATHE)

CamocrosiTesbHas pabora Nell

VYyeOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro ananuza. 10-11 xi. 1.9,
Nel52-154

IIpakTHyeckoe 3anaTHe Ne S MeToapl pemieHns nppaluoOHaIbHbBIX YPAaBHEHUM.

CamocrositesibHas padora Ne 12

VYuebuuk Anumos I.A. AnreGpa u Hayana MatemaTtudeckoro aHaiausa. 10-11 ki
Nel56

IIpakTH4yeckoe 3ansiTue Ne 6 PerieHne nppanmoHaIbHBIX YPAaBHEHU U HEPABEHCTB.

OK-06,
OK-07
IIK 2.3
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CamocrositesbHast padora Ne 13 1
Yueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTuyeckoro ananusa. 10-11 k1.
.10, Ne163, .10, Ne172-173
Tema 2.5 Copepxxanne yaeOHOTo MaTepuana
Crenenu 51 kopHu. | KonTpoJsbHasa padora Ne 2 «Omnpenenenue creneHHoi ¢pyHkuuu. Mcnons3oBanue ee 2
Crenennast GyHKIUSA CBOWCTB IIPU pELICHUH YPaBHEHUN U HEPABEHCTB
CamocrosiTesibHas padora Ne 14 1
Yueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTudeckoro ananusa. 10-11 k. .6,
Nel120-121, m.10, Ne166-167
Pasznea 3. 16 OK-01,
IHoka3aTenbHast pyHKIUA OK-02,
Tewma 3.1 Copep:xanue yueOHOro MaTepuana OK-03,
IlokazatenbHass  QyHkuusdA, | CreneHb ¢ HPOM3BOJBHBIM  JEUCTBHTENIBHBIM  IOKazateneM.  OmpezeaeHue 2 OK-04,
€e CBOMCTBA MOKa3aTeIbHON (QYHKIINH, ee CBOMCTBA U rpaduk (KOMOMHUPOBAHHOE 3aHATHUE) OK-05,
CamocrosiTesbHas padora Ne 15 1 OK-06,
OK-07
VYuebuuk AmumoB IIILA. AnreGpa u Hauana maremaruyeckoro asHammsa. 10-11 xo. 11K 2.3
.10, Ne193-194
3HaKOMCTBO C IPUMEHEHUEM MOKa3aTeIbHON PyHKIINN (KOMOMHUPOBAHHOE 3aHSTHE) 2
CamocrosiTesibHas pabora Ne 16 1
VYuebuuk AmmumoB IIILA. AnreOpa u Hauana maremarudyeckoro asammsa. 10-11 k.
.10, Ne195-196
Tema 3.2 Coneprxanne yueOHOT0o MaTepuania
Pemienne  nokasarenbHbiX | IlpakTHyeckoe 3ansitue Ne 7 PemieHne moka3aTeNbHBIX YpaBHEHUH METOIOM 2
ypaBHEHUH U HEPABEHCTB YpaBHUBAHMS MTOKA3aTeNEH, METOJIOM BBEJICHHUSI HOBOM MTEPEMEHHOM.
CamocrosiTesibHas padora Ne 17 1

VYyeOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro ananusa. 10-11 ki
.12, Ne210-214.
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[TokazarenbHbIe HEPaBEHCTBA.( KOMOMHUPOBAHHOE 3aHSATHUE)

CamocrositesqbHasi padora Ne 18

Yueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTuyeckoro anaimusa. 10-11 k1.
Ne236-238.

IIpakTuuyeckoe 3ansaTHe Ne 8 @OYHKIMOHATBHO-TPaQUUYECKHIA METOA pPEUICHUs
IIOKa3aTeJIbHBIX YPABHEHHUI U HEPABEHCTB.

CamocrosiTesibHast paGora Ne 19

VYy4eOnuk Anumos III.A. Anrebpa u Hayasia MaTemaTuueckoro aHanusa. 10-11 k.
.14, Ne240-241.

Tema 3.3
Cucrembl  IOKa3aTeJIbHBIX
ypaBHEHU U

Copepxanue yueOHOro MaTepuana

Pemenue cucrem nokasaTelbHbIX ypaBHEHUHN (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrositesibHas padora Ne2(

YueOuuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro ananusa. 10-11 k.
.10, No244-245.

IIpakTnueckoe 3ansaTue Ne 9 Crucrempl oKa3aTelbHBIX YPAaBHEHUN U HEPABEHCTB

CamocrosiTesibHast padora Ne 21

VYyeOnuk Anumon III.A. AnreOpa n Havana mareMmarudeckoro aHammsa. 10-11 xi. ,
Ne262.

Tema 3.4
Pemenne 3a71ad.
[TokazarenbHast QyHKINS

Coneprxanne yueOHOT0o MaTepuania

Kontposabnasi pabora Ne 3 PemieHue moKazaTenbHBIX YPaBHEHMM METOAOM
YPaBHHUBAaHMs IIOKa3aTeled M METOAOM BBEIEHUS HOBOM IepeMeHHoW. Pemienue
II0Ka3aTeIbHbIX HEPABEHCTB

CamocrositesibHas padora Ne 22

VYueOnuk Anumos III.A. Anrebpa u Hayana MmaTemaTuueckoro ananuza.10-11 ki.,cTp.
88 Nel-4 (ITposeps cebst!)

Pasgen 4. Jlorapugmnbl.

22

OK-01,
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Jlorapudmuueckasn

dyHkuusn

Tema 4.1 Copepxxanne yaeOHOT0 MaTepuana

Jlorapupm yucna. | Jlorapupm  umcma. JlecATHYHBI W HATypadbHBI  JorapudMbl, YHCIO €
Hecarnunbiit U | (KOMOMHHUPOBAHHOE 3aHATHC)

HATypaJIbHBII  JIorapuMsl,
YHCIIO €

CamocrosiTeibHasi padora Ne 23

VYuebuuk Anumos I.A. AnreGpa u Hayana Matemarudeckoro anaiamusa. 10-11 ki
m.15, Ne267-275.

Tema 4.2
CaoiicTBa aorapugmos.
Oneparust

norapuMupoBaHUS

Coneprxkanue yueOHOro MaTepuania

IIpakTuyeckoe 3ansaTue Ne 10 CpoiictBa norapudmoB.

CamocrositesibHas padora Ne 24

YueOuuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro ananusa. 10-11 k.
.16, No290-294.

IIpakTnueckoe 3ansaTue Ne 11 [IpeoOpazoBanue norapuMuUUECKUX BBIPAKESHUN

CamocrosiTesibHas pabora Ne 25

VYyeOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro aHaiusa. 10-11 k.
n.17, Ne301-306.

Onepanus gorapupmMupoBanus. (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrositesibHas padora Ne 26

Vuebuuk Anumos HI.A. AnreGpa u Hayana MatemaTudeckoro aHaiausa. 10-11 ki
.17, Ne368-372.

Tema 4.3
Jlorapudpmuueckas
byHKIMS, ee CBOICTBa

Conepxkanue yaeOHOro MaTeprania

Jlorapudmuueckas GpyHKIUS, €e CBOMCTBA U rpadpuk (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrositesibHas padora Ne 27

VYyeOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro ananusa. 10-11 ki
.18, Ne320-324.

OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK 2.3

36



Tema 4.4

Pewenne
JOTapuPMHUECKUX
YPAaBHEHUI U HEPABEHCTB

Copepxanne yaueOHOT0 MaTepuana

[Tonsitre norapupMHIECKOTO YpaBHEHUS. Onepanus MOTCHIIUPOBAHHUS.
(KOMOMHUPOBAHHOE 3aHSITHUE)

CamocrosiTesibHas pabora Ne 28

VYuebuuk Anumos HI.A. AnreGpa u Hagana Matemarudeckoro ananusa. 10-11 ki
.19, Ne337-338.

IpakTuyeckoe 3ansitue Ne 12 Tpu OCHOBHBIX METOJA PEHICHUS JIOTapU(DMHICCKUX
ypaBHEHUI: PYHKIIMOHAIBHO-TpadUYeCKuil, METOJ] MOTEHLIUPOBAHUS, METO/I BBEICHUS
HOBOM MepeMEeHHOM

CamocrosiTesibHas padora Ne: 29

YueOnuk Anumos III.A. Anrebpa u Hauana MaremaTudeckoro aHanuza. 10-11 k. ,
Ne343-345.

Jlorapudmuueckre HepaBeHCTBA (KOMOMHUPOBAHHOE 3aHSATHEC)

CamocrosiTesibHas pabora Ne 30

Vuebuuk Anumos HI.A. AnreGpa u Hayana MatemaTtudeckoro aHaiausa. 10-11 ki
m.20, Ne359-361.

Tema 4.5 Copep:xanne yueOHOTO MaTepuana
Cucremsbl AJNTOpPUTM peIIeHUs CUCTEMBI JOrapu(PMHUUECKUX YypaBHEHHH. (KOMOMHHpPOBaAHHOE
JorapupMUIECcKUX 3aHATHE)
ypaBHEHUH CamocrosiTebHast pagora Ne 31
YueOnuk Anumos III.A. Anrebpa u Hauana MmaTemaTuueckoro ananusa. 10-11 k.,
Ne380-383
NuauBuayaibHoe 3a/1aHNie: TIOATOTOBUTH coolIeHue « JlorapudMbl BOKpYT Hac»
Tema 4.6 IIpodeccnonabHO-OPHEHTHPOBAHHOE COAePKAHUE (COodep:KaHMe MPHKJIAAHOIO

Jlorapudmsl B mpupoae U
TEXHHUKE

MOIY.JIs1)

IpakTuyeckoe 3ansaTue Ne 13 [Ipumenenue norapudma. Jlorapudpmudeckas cnupaib
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B IIPUPOJE, €€ MaTEMaTHYECKHUE CBOICTBA

CamocrosiTesbHasi padora Ne 32 1

yueOnnk Anumos III.A. AnreOpa u Hauana matematudeckoro anaiausa. 10-11 k. m.20,

Ne354-357.
Tema 4.7 Copepxanne yaeOHOTo MaTepuana
Pemenue 3ana4. | KourpoabsHas padora Ne 4Jlorapudmuueckas pyHkius. Pemenue morapuMudeckux 2
Jlorapudmel. YpaBHEHUI U HEPABEHCTB
Jlorapudmuueckas CamocrositeibHas padora Ne 33 1
byHKIHISA

YueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro ananusa. 10-11 xi.,

Ne396.
Pazngen 5. OcHOBBI 36 OK-01,
TPUTOHOMETPHH. OK-02,
Tpuronomerpuyeckue OK-03,
byHKIUH OK-04,
Tewma 5.1 Copepxanue yueOHOro MaTepuana OK-05,
Tpuronomerpuyeckue Paguannas mepa yrina. [ToBopoT Touku BOKpYTr Hauana KOOpJIUHAT. (KOMOMHUPOBAHHOE 2 OK-06,
(GYHKIUU  TPOU3BOJIBHOTO | 3aHATHE ) OK-07
yria, ducna. PanumamHas u | CamocTosiTeqbHasi pabota Ne34 1 IIK 2.3
rpajgycHas Mepa yria

VYuebuuk Anumos II.A. AnreGpa u Hayana Matemarudeckoro aHaiausa. 10-11 ki, m.

21-22 Ne411,412, 423.

Ompenenenue cuHyca, KOCUHYCa, TAHT€HCAa M KOTaHTeHCAa. 3HAKH CHUHYCA, KOCHHYCA, 2

TaHIeHCa U KOTAHTEHCA 10 YETBEPTAM. (KOMOMHUPOBAHHOE 3aHSITHUE)

CamocrosiTesibHas padora Ne 35 1

VYyeOnuk Anumos III.A. Anrebpa u Hayana MmatemaTuueckoro aHanuza. 10-11 ., m.

23-24 Ne449-452.
Tema 5.2 Coneprxanue yueOHOro MaTepuasa
OcHoBHbIE IIpakTnueckoe 3anaTue Ne 14 Tpuronomerpuueckue Toxkaecrsa. CHHyC, KOCHHYC, 2
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TPUTOHOMETPUYECKHUE
TOK/IECTBA.
DopMyIIbl IPUBEACHUS

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

CamocrositeqbHasi padora Ne 36

Yueonuk Anumos III.A. Anrebpa u Hadana maTeMarryeckoro ananusa. 10-11 k...
25-26 Ne465-468. 1. 27-28 Ne485-487.

dopmynbl puBeIeHNsT (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrosiTesbHas padora Ne 37

VYuebuuk Anumos II.A. AnreGpa u Hayana Matemarndeckoro anaiausa. 10-11 ki, m.
31Ne 529-531.

Tema 5.3

CuHyCc, KOCHHYC, TaHI€HC
CyMMBl M pa3HOCTH [JBYyX
YIJIOB

CuHYC ¥ KOCUHYC JJBOMHOIO
yria. DopMyuIbl
MOJIOBUHHOTO yTijia

Copep:xanue yueOHOTo MaTepuana

@opmynsl cnoxenuss. CHHYC M KOCHHYC IBOMHOro yryia. @opmyisl IOJIOBHHHOIO
yriaa. BelpaxkeHue TpPUTOHOMETPUYECKUX (YHKIMM uepe3 TaHT€HC I1O0JIOBUHHOTO
aprymeHra. (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrositesibHas padora Ne 38

YueOuuk Anumos III.A. Anrebpa n Hauana MmatemaTuueckoro aHanusa. 10-11 k., m.

[IpeoOpa3oBanus CyMMBbl TPUTOHOMETPUYECKMX (YHKIUI B TPOU3BEACHUE U
MIPOU3BEACHUS B CyMMY. (KOMOMHUPOBAHHOE 3aHATHE)

CamocrositesibHas padora Ne 39

VYuebuuk Anumos II.A. AnreGpa u Hayana Matematudeckoro aHaiausa. 10-11 ki, m.

[TpeobpazoBanus IIPOCTEUIINX TPUTOHOMETPUYECKUX BBIPAKECHUM
(xOMOMHHPOBAHHOE 3aHATHE)

CamocrosiTesibHas padora Ne 40

VYuebuuk Anumos II.A. AnreGpa u Hayana Matemarudeckoro anainusa. 10-11 ki, m.

Tema 5.4
@yHKIIMHA, WX CBOWCTBA.
CrniocoOsI 3a1anus QyHKIUN

Conepxkanue yaeOHOro MaTepraia

IIpakTnueckoe 3ansitue Ne 15 OOnacth omnpeneiaeHHs] U MHOXKECTBO 3HAUYECHUMN
¢byakuii. Y€THOCTh, HEUETHOCTb, MEPUOAUYHOCTH (YyHKIHME. CrocoObl 3amaHus

byHKIHIT

CamocrosiTesibHas pabora Ne4l
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Pemrenue 3agad mo treMe.
NuauBuayaabHoe 3a1aHueE:

Co3nanue npeseHranuu Ha Temy: «lIpeoOpa3oBanue rpadukoB»

Tema 5.5
Tpuronomerpuueckue
GyHKIMU, WX CBOICTBa U

Conepxkanue y4eOHOro MaTepHuaia

OOnacte ompeneneHus U MHOXXECTBO 3HAYEHUH TPUTOHOMETPHUYECKUX (DYHKIUH.
YETHOCTH, HEYETHOCTH, EPUOAUYHOCTh TPUTOHOMETpUUYECKUX GyHKIMi. CBoiicTBa U

rpaguku rpadguku GyHKIIMHA y = €OS X, y = sin X, y = tg X, y = ctg X. (KOMOMHUPOBAHHOE
3aHATHE)
CamocrosiTesibHas padora Ne 42
YueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro aHanusa. 10-11 ki, m.
38-41, Ne 712-715
Tema 5.6 Coneprxkanne yueOHOro Marepuasia
IIpeobpazoBanue rpaduxoB | [Ipakruyeckoe 3amsitue Ne 16 Cxarue wu  pacTsbkeHne — rpaduKOB
TPUTOHOMETPUYECKUX TpuroHomerpuueckux ¢(pynkuuii. IIpeoOpa3zoBanue rpa)ukoB TPUTOHOMETPHUUECKHUX
byHKIII byHKIUH
CamocrosiTesibHas padora Ne 43
Yuebnuk AnumoB II.A. Anrebpa n Hayaiia MateMatuueckoro ananuza. 10-11 kmi.,42,
Ne 736-738
Tema 5.7 IIpodeccnonabHO-OPHEHTHPOBAHHOE COAePKAHUE (COAep:KaHMe MPHKJIAAHOIO
Onucanue MOYJIs1)
IIPOU3BOCTBEHHBIX IIpakTnueckoe 3ansitue Ne 17 Hcnonb3oBaHHME CBOWCTB TPUTOHOMETPHUUECKHUX

IPOLECCOB €  IIOMOIIBIO
rpadukoB QpyHKUINN

¢GbyHKIUH B MpodecCHOHANbHBIX 3a/1a4ax

CamocrosiTesibHas padora Ne 44

I/IH)II/IBI/I)IyaJILHOG 3aJaHue: CO3JaHUC MPEICHTANU 110 TEME « TpI/II‘OHOMCTpI/ISI B
KHU3HHU YCIIOBECKa»

Tema 5.8 OOGparHbie

Coneprxanne yueOHOTO MaTepuana
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TPUTOHOMETPUUECKHE OOpatuble  TpuroHomerpuueckue  ¢yHkuuu. WX  cBodictBa W rpaduku
byHKIIIN (KOMOMHUPOBAHHOE 3aHSTHUE)
CamocrosiTesqibHasi padora Ne 45
VYuebonuk Anumos III.A. AnreOpa 1 Hadana MmaTeMaTudeckoro ananusa. 10-11 k.,
m.43Ne 753-755.
Tema 5.9 | Conepkanue yueOHOTO MaTepuasa
Tpuronomerpuyeckue [Mpocreiiiiirie TPUTOHOMETPUIECKUE YPABHEHHUS: COS X =a, SiInX =a. tgx =a, ctgX =

YpaBHCHHUA U HEPpAaBECHCTBA

a (KOMOMHHPOBAHHOE 3aHITHE)

CamocrositesibHas padora Ne 46

YueOnuk Anumos III.A. Anrebpa u Hauana MatemaTudeckoro aHanusa. 10-11 k., m.
33-35

Ne 573,591,610.

IIpakTnueckoe 3ansitue Ne 18 PemeHue TpPUTOHOMETPUYECKUX YypaBHEHUH
CBOJAIIUXCS K KBAJPAaTHBIM U PEllIaeMble PA3JI0KEHUEM Ha MHOKHUTEIN

CamocrosiTesibHas padora Ne47
YueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro aHanusa. 10-11 k.,

m. 36, Ne 621-623, 629,631

OI[HOpOI[HBIe TPUTOHOMCTPUYCCKUEC YPABHCHUSA (KOM6I/IHI/IpOBaHHOG 3aH$ITI/Ie)

CamocrosiTesibHas paGora Ne 48

VYueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro aHanusa. 10-11 ki, m.
36,Ne 626-627.

HpOCTCﬁHIHC TPUTOHOMCTPHUYCCKUC HCPABCHCTBA (KOM6I/IHI/IpOBaHHOC BaHﬂTI/IC)

CamocrositesibHas padora Ne 49

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aanusa. 10-11 xm.,m.37
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Ne 648-650(2,4).

I/IHHI/IBHI[yaJILHOE 3aJaHue: IIOAIrOTOBHUTDH COO6H.I€HI/IC 10 TEME: «HpI/IMeHeHI/Ie
TPUTOHOMCTPUHN HA KCIC3HOAOPOIKHOM TPAHCIIOPTE»

Tewma 5.10 Copepxxanne yaeOHOTo MaTepuana

Cucrembl

TPUTOHOMETPUUYECKHIX CucreMpl MpPOCTEUIINX TPUTOHOMETPUUECKUX ypaBHEHUH (KOMOMHHPOBAHHOE 2

ypaBHEHUU 3aHATHE)
CamocrosiTesibHas padora Ne 50 1
VYyeOnuk Anumos III.A. Anrebpa u Hayana MaremaTudeckoro aHanusa. 10-11 ki, m.
37, Ne 651-653

Tema 5.11 Coneprxkanue yueOHOro MaTepuania

Pemenne 3agau. OcHoBbl | KonTpoabHasi padora Ne 5 IIpeoOpasoBaHue TPHUTOHOMETPHUECKUX BBIPAKCHHIA. 2

TPUTOHOMETPHH. Pemenune TpUroHOMETPHUYECKMX ypaBHEHHMH ¥ HEPaBEHCTB B TOM 4YHCIE C

Tpuronomerpuyeckue HCIOJIb30BaHUEM CBOMCTB (DYHKIIUA.

yHnximn CamocrositesibHass padora Ne 51 Pemenne 3agau mno Teme «OCHOBBI 1
TPUTOHOMETPHI
1 cemectp -102 yaca

Pasnea 6. 10 OK-01,

KoMIuiekcHble Yncia OK-02,

Tema 6.1 Coneprxanue yueOHOro MaTepuasa OK-03,

KommnekcHble unciaa [Tonsitue komruiekcHoro uucia. CoNpsbKEHHBIE KOMIUIEKCHBIC YHCIA, MOAYJIb U 2 OK-04,
apryMEeHT KOMIUIEKCHOTO yrcia. DOpMBI 3aIicH KOMIUIEKCHOTO YHUCIIa OK-05,
(anmreOpanueckas, TpPUTOHOMETpHYECKas, IOKa3zareibHas). (KOMOMHHPOBAHHOE OK-06,
3aHSTHE) OK-07
CamocrosiTebnas padora Ne 52 1 IIK 2.3

Pemenue 3amay o teme.

NuauBuayanabHoe 3aaaHue: cooOuieHne Ha TeMy « Mctopust BOSHUKHOBEHHE
KOMIUTEKCHBIX YHCEID»

42



IIpakTnyeckoe 3ansaTHe Ne 19 JlelicTBUS ¢ KOMIUIEKCHBIMU YHCIIaMHU 2
CamocrosiTesbHasi padora Ne 53 1
Pemenne 3anau o reme.
Tema 6.2 Copepxanne yaeOHOT0 MaTepuana
IIpumenenne xommnekcHbIX | [IpakTuueckoe 3aHsaTHe Ne 20 BrInojgHEHHE pacyeToB C MOMOIIBIO KOMITICKCHBIX 2
qucen qucen.
CamocrositesibHas pabora Ne 54 1
Pemienue 3aau o teme.
[Tpumepbl UCTIOIB30BaHUS KOMILIEKCHBIX Yyicel (KOMOMHHPOBAHHOE 3aHATHE) 2
CamocrositesibHas padora Ne 55 1
Pemienue 3aiau o teme.
Tema 6.3 Pemenue 3anau. | Conepikanue yueOHOro mMaTepuaia
KommnekcHele uncna Konrposabnasi padora Ne 6 JlelicTBus ¢ KOMIUIEKCHBIMM YHCIaMH B Pa3jIM4YHbIX 2
bopmax
CamocrosiTesbHas padora Ne 56 1
Pemenne 3amau no reme.
Paznen 7. IlpousBomHas 40 OK-01,
(pyHknuu, ee npumMeHenne OK-02,
Tema 7.1 Coneprxanue yueOHOro MaTepuaa OK-03,
IIpenen OrmpezienieHne YUCIOBOM TMOCTEAOBATEIBHOCTH W CIocoObl ee 3amanusa. CBoiicTBa 2 OK-04,
MOCJIeI0BATEILHOCTH, YUCJIOBBIX TOceoBaTeibHOCTeH. OrnpeaeneHne TpejeNa MOCiIeI0BaTEeIbHOCTH. OK-05,
npenen ¢ynknuu. Ilonsrtne | Beraucnenue npenenos nocienosatenbHocteil. [Ipenen GpyHkuun Ha GECKOHEYHOCTH. OK-06,
IIPOU3BOJHOM. [Ipenen pynkuuu B Touke. (KOMOMHUPOBAHHOE 3aHATHE) OK-07
CamocrosTeanbnas pagora Ne 57 1 IIK 2.3
Pewrenune 3anau o reme.
3amaun, MNPUBOJAIIME K TMOHATHIO NPou3BOAHOW. OrmpeneneHne MpPOU3BOIHOM. 2
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AJNTOpUTM OTHICKaHHSI IPOU3BOIHON (KOMOMHUPOBAHHOE 3aHSITHE)

CamocrosiTesibHasi padora Ne 58
Pemenue 3agau no reme.

NuauBuayanbHoOe 3aIaHUe: TTOATOTOBUTE CoOOIIeHue o TeMe: «Hucna dudoHaudmy

Tema 7.2
@opmynel u  mpaBmiIa
Qg epeHMpoBaHus

Copepxanue yueOHOro MaTepuania

IMpousBoaHas creneHHOW PyHKITUU.(KOMOMHUPOBAHHOE 3aHATHUE)

CamocrosiTesqbHasi padora Ne 59

YueOnuk Anumos III.A. Anrebpa u Hauana MmatemaTuueckoro ananusa. 10-11 k.,
m.44-45, Ne 783,793-796.

IpakTuyeckoe 3ansatue Ne 21 Dopmynsl quddepeHirpoBanus. (KOMOMHHPOBAHHOE
3aHATHE)

CamocrosiTesibHas paGora Ne 60

YueOnuk Anumos III.A. Anrebpa u Hauana MatemaTuueckoro aHaiusa. 10-11 xi.,
.46, Ne 807-809.

IIpakTnuyeckoe 3ansitue Ne 22 Ilpasuia nuddepenurpoBanus

CamocrosiTesibHast padora Ne 61

YueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro aHanuza. 10-11 xi.,
.46, Ne 810-811.

Tema 7.3
[IponsBogHass  CIIOXKHOU

byHKIIUH

Coneprxanne yueOHOT0o MaTepuania

[Ipown3BoHas ClI0XKHON QYHKIMH (KOMOMHHUPOBAHHOE 3aHATHE)

CamocrositesibHas padora Ne 62

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro ananusa. 10-11 ki,
m.47,Ne 833-836.

HaxoxxaeHne npon3BoIHON CIIOKHON (DyHKIMN (KOMOMHHUPOBAHHOE 3aHSTHE)

CamocrosiTeibHas padora Ne 63
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Pemenue 3amay mo Teme.

IpakTnyeckoe 3ansatue Ne 23 Bpruucrnenue npous3BOgHON (YHKIMH B 3aJaHHOMN
TOYKE

CamocrosiTesbHas padora Ne 64

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro ananusa. 10-11 k.,
.47, Ne 837-841.

Tema 7.4 Coneprxkanne y4eOHOT0 MaTepuasia
[Tonsite o HenpepblBHOCTH | [ToHsATHEe HenpepbiBHOW (yHKIMU. CBolicTBa HenpepbhlBHONH (GyHKIHMH. CBSI3b MEKIY
GbyHKIHH. Merton | HenpepbIBHOCTBIO U AU HepeHInPYEeMOCThIO (DYHKIIMK B TOYKE. AJITOPUTM PELICHUS
WHTEPBAaJIOB HEPAaBEHCTB METOJ/IOM UHTEPBAIOB (KOMOMHUPOBAHHOE 3aHSATHUE)
CamocrositesibHas padora Ne 65
Pemenue 3anay no teme.
Tema 7.5 Coneprxkanue yueOHOro Matepuania
I'eomerpuueckuit u | [eomeTpuyueckuii CMBICT TPOU3BOJHONW (DYHKIMHM — YIVIOBOW KO3 PUIHeHT
busznyeckuit CMBICI | KacaTeJIbHOH K TpaduKy (QYHKIMH B TOUKE. (KOMOMHHPOBAHHOE 3aHSATHUE)
IPOM3BOTHON CamocrosiTesibHas pabGora Ne 66
yueOHuK Anumos LII.A. Anrebpa u Hayasa MaTemaTuueckoro ananuza. 10-11 k.,
m.48,Ne 859-860.
IIpakTnyeckoe 3ansitue Ne 24 VpaBHeHue KacaTelbHOW K rpaduky QyHKIHH.
AJTOpPUTM COCTaBIEHUS YpaBHEHHS KacaTelbHOH K rpaduky QyHkunn y=f(x)
CamocrositesibHas padora Ne 67
yueOHuK Anumos LII.A. Anrebpa u Hayasa MaTemaTuueckoro ananuza. 10-11 k.,
m.48,Ne 0861.
Tema 7.6 Coneprxanne yueOHOTO MaTepuana
Du3nyecKuit cMbicl | IlpakTuyeckoe 3ansitue Ne 25 Ouznueckuii (MEXaHUUYECKHI) CMBICI MPOU3BOTHON
IPOM3BOTHON B | CamocrosiTeJibHas paGora Ne 68
PO eCCHOHATBHBIX

Pemenue 3amay o teme.
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3amadyax

Tema 7.7
MOHOTOHHOCTh  (PYHKITHH.
Touku sxcTpemyma

Conepxkanue y4eOHOro MaTepHuaia

Bospacranne wu yObiBaHWE (YHKIIUH, COOTBETCTBHE BO3paCTaHUs W YOBIBaHUS
(yHKIMH 3HAKY TPOU3BOAHON. (KOMOMHUPOBAHHOE 3aHATHUE)

CamocrosiTesbHas padora Ne 69

VYuebuuk AnumoB HI.A. AnreGpa u Hayana marematuyeckoro ananusa. 10-11 ki,
.49, Ne 900-903.

IpakTuyeckoe 3ansaTue Ne 26 DxcTpeMymbl (PyHKITUN

CamocrositesibHas padora Ne 70

YueOnuk Anumos III.A. Anrebpa u Hayana MmatemaTuueckoro ananusa. 10-11 k.,
.50, Ne 912-913.

[lonsiTHe DpPOM3BOAHOW  BBICHIETO  IIOPSAJKA, COOTBETCTBHUE 3HaKa BTOpPOM
MIPOU3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (PYHKIIMU HA OTpe3ke. (KOMOMHHPOBAHHOE
3aHATHE)

CamocrosiTesbHast padora Ne 71

Pemenue 3amay mo teme.

Tema 7.8
UccnenoBanue QyHkuuii u
HOCTPOEHHE TpapUKOB

Coneprxanue yueOHOT0 MaTeprana

Anroput™m wuccrnenoBaHus (GYHKIMM M TOCTPOCHHsS €€ Trpaduka C MOMOIIBIO
MPOU3BOIHON. (KOMOWHUPOBAHHOE 3aHATHE)

CamocrosiTesibHas padora Ne 72

YueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro aHanuza. 10-11 xi.,
m.51, Ne 926.

IIpakTuyeckoe 3ansaTue Ne 26 lccnenoBaHue (YyHKIMM Ha MOHOTOHHOCTh U
MTOCTPOEHUE TPaPUKOB.

CamocrositesibHas padora Ne 73

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aanusa. 10-11 ki,
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m.51, Ne 927.

Tema 7.9 HaubGonbuiee u

Copepxanue yueOHOro MaTepuana

HauMEHbIIIEe 3HaueHus | [Ipakrudeckoe 3ansaTue Ne 27 HaxoxxneHne HanOOIbIIET0 ¥ HAMMEHBIIIETO 3HAUCHUH 2
byHKIUA byHKIMHA
CamocrosiTesqbHasi padbora Ne 74 1
VYueonuk Anumos III.A. AnreOpa u Hadanma MmaTeMaTudeckoro ananusa. 10-11 xi.,
11.52,Ne 944,946.
NuauBuayaibHoe 3aiaHue: CO3/laHue Npe3eHTaluu no teme «OnpeaeneHyre CBONCTB
GbyHKIMH 10 TpaduKy MPOU3BOTHON»
Tema 7.10 IIpodeccnonabHO-OPUEHTHPOBAHHOE CO/IepP:KaHHue (CoAep:KaHHe NPHUKJIAJTHOIO
Haxoxnenue MOYJIs1)
onTuMaibHOro pesynbrara | [I[pakrtuyeckoe 3ansitue Ne 28 IIpuMeHeHre NPOU3BOOHOW IPU  PELICHHUH 2
C IOMOIIBIO IIPOU3BOAHOM B | IPUKJIAJHBIX 33124
MPaKTUYECKUX 3a/1adax CamocrositesbHas padora Ne 75 1
VYuebuuk Anumos HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 ki,
m.52,Ne 973-976.
Tema 7.11 Coneprxanue yueOHOro MaTepuasa
Pemenue 3ajgad. | Kontpoabnasa paGora Ne 7 @opmynsl M mpaBuia JudQepeHIHpOoBaHUs. 2
IIpoussonnas QyHkuuu, ee | MccnenoBanue (GyHKIMHA C MOMOIIBI MPOM3BOAHON. Hambombliliee W HanMEHbIIIEE
IIPUMEHEHNE 3HaueHus: QyHKIUU
CamocrositesibHas padora Ne 76 1
VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aanusa. 10-11 ki,
m.52,Ne 973-976.
Pasneax 8. 20 OK-01,
ITepBoobOpa3nas pyHkuuM, OK-02,
ee IpUMeHeHHne OK-03,
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Tema 8.1
[lepBooOpasznass  QyHKIHH.
IIpaBuna HAXO0XJICHUS

epBOOOPA3HBIX

Copepxanne yaeOHOTO MaTepuana

Pemenne 3agay Ha cBA3b HEPBOOOpa3sHOM U ee
byHKIHH.

ITonstue HHTCTPUPOBAHUA.

IIPOU3BOJHOM, BBIYUCIICHUE I1epBOOOpa3HOI JUTS JTAHHOH

(KOMOMHUPOBAHHOE 3aHSTHUE)

CamocrosiTesbHas padora Ne 77

VYuebuuk Anumos HI.A. AnreGpa u Hayana marematuyeckoro ananusa. 10-11 ki,
m.54-55, Ne 989-991.

Tabmua Qopmyn I HaXOXIEHUS TMEPBOOOPA3HBIX. [IpaBuia BbIUKCICHUS

nepBooOpazHol (KOMOMHUPOBAHHOE 3aHSATHC)

CamocrositesibHas padora Ne 78

YyeOnuk AmumoB III.A. Anrebpa u Hauana maremaruyeckoro aHanmza. 10-11 xi.,
1m.54-55,Ne 993,

Tema 8.2
Heonpenenennsiit
WHTErpaj

Copep:xanue yueOHOro MaTepuana

IpakTuyeckoe 3anaTue Ne 29 HeonpeneneHHbiii THTETpal

CamocrositesibHas padora Ne 79

VYuebuuk AnumoB HI.A. AnreGpa u Hayana matemaruyeckoro aHanusa. 10-11 k.,
11.54-55,

Ne 992,994.

Tema 8.3

OnpeneneHHblii  MHTErpal.
®opmyna  Heroroma  —
JleiiOHuma. IImomane
KPUBOJMHEHHOMN TpaIenny.

Copep:xanue yueOHOTO MaTepuana

[lonatne ompenenéHHOro  MHTErpana.
(KOMOMHHMPOBAaHHOE 3aHSTHE)

®opmyna Helorona—  JleitbHuna

CamocrosiTesibHas padora Ne 80

VYuebuuk Amumon III.LA. Anrebpa u Hayanma maremaTuueckoro anamuza. 10-11 ki,
n56,Ne 1000.

3anayy, NPUBOAAIIME K IOHATHUIO ONPEIEICHHOIO HHTErpajla — O BBIUUCICHUH
IJIOU[ad KPUBOJMHEHHON Tpamenuu, o MepeMeIleHUH TOYKU. (KOMOMHMPOBAHHOE
3aHATHE)

OK-04,
OK-05,
OK-06,
OK-07
IIK 2.3
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CamocrosiTesqibHast padora Ne 81

VYueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTuueckoro ananusa. 10-11 xi.,
.57, Ne 1004-1010.

IIpakTnyeckoe 3ansaTue Ne 30 ['eoMeTpruecKkuii CMBICI OIIPEIEIEHHOIO HHTETpaJla

CamocrosiTesbHasi padora Ne 82

VYuebonuk Anumos III.A. Anrebpa u Havyasa MaTeMaTudeckoro ananusa. 10-11 k.,
n58, Ne 1014.

NupuBuayajibHoe 3aaHue: NMPUTrOTOBUTH coolmenne 1o teme «M.Hpioton. Ero
POJIb B Pa3BUTHUH MATEMaTUYECKOTO aHAIN3a

Ou3nYecKuil CMBICI OMPEEIEHHOT0 HHTErpaja. (KOMOMHHUPOBAHHOE 3aHATHUE)

CamocrosiTesibHas padora Ne 83

Perenue 3agay o teme

Tewma 8.4
OrnpeneneHHbIE UHTErpal B
KU3HU

IIpodeccnonabHO-OPHEHTHPOBAHHOE CoO/iepPKaHue (Coaep:KaHHe TPHUKJIIATHOIO
MOYJIs1)

IIpakTnuyeckoe 3ansitue Ne 31 ['eomeTpuyecKkuii CMbICT OINPEIEIIEHHOIO MHTErpaa.
®opmyna HetoToHa - Jleitbuuma.

CamocrositesibHas padora Ne 84

Pemenue 3amad mo teme

IIpakTnyeckoe 3ansaTue Ne 32 PemeHue 3ajady Ha NPUMEHEHUE HMHTErpanga Uit
BBIYHCIICHUS] PU3NYECKUX BETUYMH U TUIOIIA e

CamocrositesibHas pabora Ne 85

VYuebuuk AnumoB HI.A. AnreGpa u Hayana marematuyeckoro aHanusza. 10-11 ki,
58, Ne 1018.

NuauBuayanbHoe 3aJaHue: CO3/IaHME MPE3EHTAlMU M0 TeMe « ['eomeTpuyeckuit
CMBICJ OIIPEIETIEHHOT0 UHTETpasiay

Tema 8.5
WuTerpanbHOe NCUUCTCHHE

Copepxanue yueOHOT0 MaTepuana

KontpoabHnas padora Ne 8IlepBooOpasHas pyHKINH, €€ TPUMEHEHUE
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CamocrositesibHasi padbora Ne 86 1

VYueonuk Anumos III.A. AnreOpa u Hadana MmaTeMaTuueckoro ananusa. 10-11 xi.,

59, Ne 1027-1028.
Paznen 9 Ilpsimble wm 18 OK-01,
IJI0OCKOCTH B OK-02,
NPOCTPAHCTBE OK-03,
Tema 9.1 Coneprxkanne y4eOHOT0 MaTepuasia OK-04,
OcHoBHbIE nouatus | [Ipeamer crepeomerpun. OCHOBHBIE TOHATUA (TOYKa, MpsiMasi, IUIOCKOCTb, 2 OK-05,
CTEepEeOMETPHH. MIPOCTPAHCTBO). OcHOBHBIE ~~ aKCHOMBI  CTE€PEOMETPHH. Iepecexkaromuecs, OK-06,
Pacnionoxenue mnpsAMBIX H | mapaieNbHBIC U CKpeluBaromuecs npsimpie. OCHOBHBIE TIPOCTPAHCTBEHHBIE (PUTYPHI. OK-07
IIJIOCKOCTEN (KxOMOMHHPOBAHHOE 3aHATHE) IIK 2.3

CamocrositesibHas padora Ne 87 1

VYuebuuk JI.C. AranacsH, ['eomerpust 10-11 ki, 1-2,7-9, .Ne2.4,5,38.

NuauBuayanbHoe 3ajJaHMe: CO3JaHUE TPE3EHTAllMd 10 TeMe «AKCHOMBI

CTEPEOMETPHUI»
Tema 9.2 Coneprxanue yueOHOro MaTepuasa
[TapannensHocts  npamelX, | [lapannensHele mpsmas u  1wiockocTb. Ompenenenue. Ilpusnak. CaoiictBa (C 2
OpsMOM M IUIOCKOCTH, | AoKa3zarenbcTBoM). IlapamnensHbie miiockoctH. Onpenenenue. [Tpusnak. CpoiicTtBa (¢
IIJIOCKOCTEMN JI0Ka3aTeJIbCTBOM). (KOMOMHUPOBAHHOE 3aHATHUE)

CamocrosiTeibHasi padora Ne 88 1

Yuebuuk JI.C. AranacsH, ['eomerpust 10-11 ki.,4-6,10-11,Ne18-20.

[Tapannenenunen u €ro 3JIEMEHTHI. IToctpoenne ceuenuit. Pemienune 3amad. 2

(KOMOMHHPOBAHHOE 3aHSTHE)

CamocrosiTesibHast paéora Ne 89 1

VYyeOuuk JI.C. Aranacsu, 'eomerpust 10-11 ki

Terpasap u ero 3neMeHTbI(KOMOMHUPOBAHHOE 3aHSITHE) 2

CamocrosiTeibHast padora Ne 90 1
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VYuebnuk JI.C. Atanacsn, I'eometpust 10-11

Tema 9.3
[IepnieHIUKYIAPHOCTH
IPSIMBIX, IPSIMON U
IUIOCKOCTH, IJIOCKOCTEN

Conepxkanue y4eOHOro MaTepHuaia

[lepnennukynspusie mnpsmble. [lapannenbHble MpsMble, MEPHEHIUKYISIPHBIE K
IJIOCKOCTH. [Tpuznak MePIEeHIUKYIIPHOCTU npsIMOi u IJIOCKOCTH.
[lepnienukynspHbie MI0ckocTu. [Ipu3Hak nepneHAuKyIIPHOCTH ITOCKOCTEH.
Paccrosinust B mpocTpaHcTBe (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrositesibHas padora Ne 91 YVueOuukJI.C. Aranacsn, I'eomerpust 10-11 k.,
m.15-21,154-156.

Tema 9.4 Copep:xanue yueOHOTo MaTepuana
Teopema 0 Tpex
P p [lepnienukynap v HakiIOHHas. Teopema O TpeX MEPHEHAUKYISApaxX. YTOI MEXIy
NEepHEeHANKYIIIpax .
PHEHARKYIAD MPSIMO U TUIOCKOCTBIO. YTOJI MEXKY IIIOCKOCTSIMU (KOMOMHUPOBAHHOE 3aHATHE)

CamocrosiTesibHast padGora Ne 92
VYueonuk JI.C. AtanacsH, ['eomerpuss 10-11 k., 22-24,Ne171-175.

Tema 9.5 IIpodeccnonabHO-OPUEHTHPOBAHHOE CO/lepP:KaHUe (CoAep:KaHue NPHUKJIAJTHOIO

[TapannenbHsie, MOYJIs1)

NIEPIECHIUKYJISIPHBIE, IIpakTnyeckoe 3ansitue Ne 33 IlepneHAUMKYISPHOCTH HPSIMOM U IJIOCKOCTH,

CKpCIIMBAIOIIHUECS IPSAMBIC

MapaieIbHOCTh JIBYX MPSAMBIX, MEPIECH IUKYJISIPHBIX IUTOCKOCTH,
MEePIEHANKYISIPHOCTD TIIOCKOCTEMN

CamocTosTenbHas pabora Ne 93

Vuebnuk JI.C. Atanacsn, ['eomerpus 10-11 k., m.1-5

IpakTuyeckoe 3anaTue Ne 34 CkpemuBaronmecs mpsmMblie

CamocrosiTeibHasi padota Ne 94

VYuebuuk JI.C. Aranacsu, ['eomerpust 10-11 k., m.6-9

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

Conepxkanue yaeOHOro MaTepraia

Kountpoabnas pa6ora Ne 9 PacrionoxeHre mpsMbIX U TJIOCKOCTEH B MPOCTPAHCTBE.
[lepneHUKYISIPHOCTD M MAPAIETHHOCTh MPSIMBIX U TUIOCKOCTEH. CKpermuBaronuecs
MpsIMbIE

CamocrosiTesibHas paGora Ne 95
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Pemenue 3agay mo reme

Pa3nen 10. Koopaunarsl u 12 OK-01,
BEKTOPBI OK-02,
Tema 10.1 Conepskanue yuebGHOro MaTepuana OK-03,
OK-04,
JIeKapTOBLI KOOPIMHATHL B IIpakTnuyeckoe 3ansaTHe Ne 35 JlekapToBBl KOOpAMHATBI B IIPOCTPAHCTBE. 2
npocTpancTBe. Paccrosiaue v . OK-05,
pocTeiiine 3a1a4u B KOOpAUHATaX.
MEXAY JIByMs TOYKamH. OK-06,
CamocrosiTesbHas padora Ne 96 1
Koopaunatst CepeUHbI OK-07
OTpe3Ka yueonuk JI.C. AtanacsH, 'eomerpust 10-11 k1., m.38-42, Ne336,346,347,349 IIK 2.3
Tema 10.2 Coneprxkanue yueOHOro Matepuasia OK-01,
BeKTOpEI B IPOCTPaHCTE. Bexropsl B npoctpanctBe. ClioeHHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOPA 2 OK-02,
Yrom Mexay BEKTOPAMH. | . gy, Kommianapueie BekTopbl. Pa3nokenue BeKTopa 1mo TpeM HEKOMIUIAHAPHBIM OK-03,
Cxansproe mpoH3BEsICHHE BEKTOpaM. YpaBHEHHE IIOCKOCTH. (KOMOMHHUPOBAHHOE 3aHSTHUE) OK-04,
BEKTOPOB OK-05,
OK-06,
CamocrosiTesbHas pa6ora Ne 97 1 OK-07
VYueOuuk JI.C. Aranacsn, ['eomerpust 10-11 k., m.43-45, Ne359,362,366. fiK 2.3
IIpakTuyeckoe 3ansitue Ne 36 Koopaunatel BekTopa, CKalsipHOE MPOU3BEACHUE 2
BEKTOPOB, YIOJl M€Ky BEKTOpPaMH, YTOJ MEXAY NPSIMOU U TUIOCKOCTBIO, YTOJI MEXKY
TJIOCKOCTSIMHU.
CamocrosiTeibHasi padora Ne 98 1
YueOnuk JI.C. Aranacsu, ['eomerpust 10-11 k1., Ne424-426 , §49
NuauBuayanbHoe 3aaHue: IPUTOTOBUTH COOOIIeHHe 1o TeMe « 300pakeHue
TOYEK B MPOCTPAHCTBEY
Tema 10.3 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/Aep:KaHMue (CoAep:KaHMe MPUKJIATHOTO
[TpakTuko- MO/1YJIfA)
opueHTupoBanHele 3anauu | [IpakTuuyeckoe 3ausitue Ne 37 KoopanHaTHas MIOCKOCTh. BeIUMCIieHHE pacCTOSIHHIMA 2
Ha KOOPJAMHATHOM | W TUIOMIAJIeH Ha MIOCKOCTH.
[UIOCKOCTH CamocrositesbHas pabora Ne 99 1
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VYuebnuk JI.C. AtanacsH, ['eomerpust 10-11 k., Ne451-453,11.50

NuauBuayasbHOe 3a/1aHUe: CO3/IaHNe MTPE3CHTALNH 110 TeMe «/leficTBrs Hax
BEKTOPaMHU B MPOCTPAHCTBE»

KonnuecTBeHHBIE pacueThl (KOMOMHUPOBAHHOE 3aHSTHE) 2
CamocrosiTesbHas padora Ne 100 1
VYuebuuk JI.C. Aranacsu, 'eomerpust 10-11 k., Ne394-396
Tema 10.4 Copepxanne yaeOHOTo MaTepuana
Pemenune 3a1a4. | Konurpoabnasa padora Ne 10/lexapToBbl KOOpAMHATHI B MPOCTpaHCTBE. BekTophl B 2
KoopauHaTs! 1 BEKTOPHI npoctpancTBe. CIOKEHHE W BBIYMTAHHWE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIIO.
Kommanapusie BekTopsl. CkansipHOE MPOU3BEIACHHE BEKTOPOB. Pa3ioxeHne BEeKTOpa
0 TpeM HEKOMIUIaHApPHBIM BekTopaM. [Ipocreiiime 3amaun B KOOpAMHATAX.
KoopaunaTsl BekTOpa, pacCTOSHUE MEXYy TOUKAMHU, KOOPIUHATHI CEPEeIUHBI OTPE3Ka,
CKaJSpHOE MPOM3BE/IEHHWE BEKTOPOB B KOOPJMHATAX, Yol MEXAY BEKTOpPaMH, YIroj
MEXIY MPSAMOI U MIIOCKOCTBIO, YOI MEXY IIIOCKOCTIMU
CamocrosiTesibHast padora Ne 101 1
Yuebuuk JI.C. AranacsH, ['eomerpust 10-11 k., Ne 575-576, n1.64-67
Paznen 11. 44
MHoOrorpaHHuKHu
Tema 11.1 Coneprxanne yueOHOT0 MaTepuania OK-01,
Bepmmnuel, pebpa, rpanu | [ToHsTHe MHOTOrpaHHHMKa. Ero »ieMeHTHI: BeplIMHBI, pebpa, rpaHd. JlparoHans. 2 OK-02,
MHOTOTpaHHHKA Ceuenue. BoImyKIibie ¥ HEBBITYKIIbIE MHOTOTPAaHHUKH (KOMOMHUPOBAHHOE 3aHSTHE) OK-03,
CamocroniTesbHast padora Ne 102 1 OK-04,
VYuebuuk JI.C. Aranacsn, I'eomerpus 10-11 xi.,m. 27-29. OK-05,
OK-06,
NupuBuayanbHoe 3aganue: Co3naHue Mpe3eHTaIny 1o TeMe: «MHOTOrpaHHUKH OK-07
BOKPYT HaC» IIK 2.3
Tema 11.2 Coneprxanne yueOHOT0 MaTepuana
[Tpusma, ee cocraBisromue, | [Tonstue npusmel. Ee ocHOBaHWs W OOKOBBIE rpaHH. Breicota mpu3mbl. [Ipsimas w 2
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CeUucHHE. [psimas U | HaKJIOHHas npu3Ma. [IpaBunbHas npusma. Ee ceuenne (KOMOMHUPOBAHHOE 3aHSATHUE)
MpaBUJIbHAS TPU3MBbI CamocrosiTesbHas padora Ne 103
VYuebuuk JI.C. Aranacs, I'eomerpust 10-11 xor.,m. 13,14,30,Ne76,219
NuauBuayanabHoe 3aaanue: V3roroBUTh MOJAENH IPU3MBI .
IpakTnyeckoe 3ansaTue Ne38 Pemienue 3a1ad o teme «llpuzmay
CamocrositeibHas padora Ne 104
VYueonuk JI.C. Atanacsa, ['eomerpust 10-11 xir.,m. 13,14,30,Ne77,220.
HNupuBuayaisHoe 3aganue: V3roToBUTh MOZIETH MPU3MBIL.
Tema 11.3 Copep:xanue yueOHOro MaTepuana
[Mapannenenunern, Ky0. | [lapamienenunen, cBOWCTBAa MPSIMOYTOJIbHOTO Mapauiesnenunena, kyo. Cedenue kyoa,
Ceuenue KyOa, | mapaienenumnena (KOMOMHUPOBAHHOE 3aHSTHUE)
napajuleenumne1a CamocrosTeabHas padora Ne 105
Pemenue 3anay no teme
Tema 11.4 Coneprxanue yueOHOro MaTepuasia
[Mupamuna, ee | [IpakTuyeckoe 3anatue Ne 39 Ilupamuna u ee snemeHThl. CeueHHE MHUPAMUIBI.

COCTaBJIAIOIINCE, CCUCHUC.

[IpaBunbHas nUpamMuaa.

YceueHHas nupamMuzia

[IpaBunbpHas nupaMua.

CamocTosTeabHas padora Ne 106
Yueouuk JI.C. AranacsH, 'eomerpust 10-11 xr.,m. 32-34,Ne 240-242.
HNuauBuayaasHoe 3a1anne:

HzroroButh MOZCIIb ITUpaMUBbI.

YcedenHas nupamuaa (KOMOMHUPOBAHHOE 3aHSTHE)

CamocTosiTebHast padora Ne 107

VYueonuk JI.C. AtanacsH, ['eomerpust 10-11 xir., Ne 265-269.

Tema 11.5
Cummerpus B

KyOe,

Coneprxanne y4eOHOTO MaTeprana

CummeTpusi OTHOCHUTEIBHO TOYKH, TMpsAMOM, TuiockoctHn. CumMMmerpusi B KyOe,
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napajuiejenumnesne, npusme,

napaJuiesienuresie, mpu3Me, mupaMmuie (KOMOMHIUPOBAHHOE 3aHSTHE)

nupaMue CamocrositesbHast padora Ne 108
Pewenue 3amad o reme
Tema 11.6 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/ep:KaHue (CoAep:KaHMe TPHUKJIIATHOTO

[Ipumepsl cumMmeTpuii B
npodeccuun

MO/1YJIfA)

IIpakTuyeckoe 3ansitue Ne 40 Cummerpusi B NpHUPOAE, apXUTEKType, TEXHUKE, B
ObITY

CamocrosiTesbHas padora Ne 109
Pemenue 3agau no reme

Tema 11.7 Copep:xanue yueOHOTo MaTepuana
[TpaBunbHBIE IIpakTnueckoe 3ansitue Ne 41 [lonsTre mpaBUILHOTO MHOTOrpaHHuka. CBoiicTBa
MHOTOTPaHHHKH, UX | MpaBUIbHBIX MHOTOTPAHHUKOB
CBOIICTBa CamocrosTeabHas padora Ne 110
Pewenne 3amau o reme
Tema 11.8 Coneprxanue yueOHOro Marepuasia
Hununnp, ero | Humuunap u ero snementsl. CedeHue IWIMHApPA (MapaieIbHOE OCHOBAHUIO U OCH).

coctaBisaromue. CeueHue
UIHH]IpA

Pa3Beprka nuuHapa (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrosiTesbHast padora Ne 111
VYuebuuk JI.C. Aranacsu, ['eomerpust 10-11 ki, m. 59, Ne523, 524
NuauBuayaabHoe 3a1aHue:

H3rotoBuTh MOIEIH HUuJInHApa.

Pemenue 3amad mo teme «I_[I/IJ'II/IH,I[p» (KOM6I/IHI/IpOBaHHOC 3aH5{TI/Ie)

CamocrosiTe1bHasi padora Ne 112
VYuebnuk JI.C. Aranacsn, 'eomerpust 10-11 ki, m. 59, Ne525, 526.
NuauBuayaabHoe 3a1aHue:

H3rotoBuTh MOJEIH HuiInHApa.

Tema 11.9

IIpodeccnonaibHO-OpHEHTHPOBAHHOE CO/AepPKaHMe (coAepKaHMe NPHUKJIATHOIO
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Konyc, ero cocrasmistomue.
CeueHue KoHyca

MOIYJIs1)

Konyc u ero snementsl. CedeHne KoHyca (MapauiebHOe OCHOBAHHIO M MIPOXOJISIICe
yepes BEpIIMHY), KOHHYECKHE CeducHMs. PasBepTka KoHyca(KOMOMHHPOBAHHOE
3aHATHE)

CamocrosiTe1bHas padora Ne 113

Pemenue 3agay no teme

IIpakTyeckoe 3ansaTue Ne 42 Pemenue 3anad no teme «Konyc»

CamocrositebHas padora Ne 114
Vuebnuk JI.C. Atanacsin, ['eomerpust 10-11 k., m1.61,63,Ne556,557.

NuauBuayanabHoe 3aaanue: M3roToBUThH MOJENTH KOHYCA.

Tema 11.10 Copep:xanue yueOHOro MaTepuana
YceueHHbI KOHYC. | Yceuennblii koHyc. Ero oOpasyromas u Bbicora. CeueHHE YCEUEHHOTO KOHYca
Ceuenue YCEUEHHOI0 | (KOMOMHUPOBAHHOE 3aHSTHUE)
KOHYyCa CamocrosiTesibHast padora Ne 115
Vuebnuk JI.C. Atanacsin, ['eomerpust 10-11 k., m1.61,63,Ne 558.
NupnBuayanbHoe 3axanne: M3roTroBUTh MOAEIH KOHYCA.
Tema 11.11 Coneprxanue yueOHOro MaTepuasa

Hlap u cdepa, ux ceyeHus

Hlap u cdepa. Bzanmuoe pacnonoxenue chepsl u miaockoctu. CeueHue mapa, chepbl
(KOMOMHUPOBaHHOE 3aHSATHE)

CamocTosiTe1bHasi padora Ne 116

VYuebuuk JI.C. Aranacsu, ['eomerpust 10-11 ki1, 1.64,66,67,69-72,Ne590-592.
NuauBuayaabHoe 3a1aHue:

1.M3rotoBUTh MOJEINB IIApA.

2.Co3paHue npe3eHTaluu o TeMe: « Tena BpallleHus BOKPYT HAC»

Tema 11.12

Coneprxanne yueOHOT0 MaTepuana
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ITonsatue o0 oObeme Tena.
OTHOLLIEHUE 00BbEMOB
MOAOOHBIX TEN

[Tonatue 06 oObeme Tema. OObeM KyOa W TNPSMOYTOJBHOTO TMapauiesenuIeaa.
(KOMOMHMPOBAHHOE 3aHATHE)

CamocrosiTesbHas padora Ne 117

VYuebuuk JI.C. Aranacsu, 'eomerpust 10-11 k., m.74-75,Ne648-649.

O06wem npu3mbl 1 nWiIHHApPa. OTHOLIEHHE 00BEMOB MTOAOOHBIX TeJ.(KOMOMHUPOBAHHOE
3aHATHE)

CamocrosTeabHas padora Ne 118

VYuebuuk JI.C. Aranacsn, 'eomerpust 10-11 k., m.76,Ne659-660.

Tema 11.13
O0BEMBI u [UIOIIAIN
MOBEPXHOCTEH TeIl

Coneprxanne yueOHOro Marepuasia

O6bembl mupamuabl U KoHyca. OObeM 1mapa. Ilmomamu mnoBepxHOCTEH Tel
(KOMOMHHMPOBAaHHOE 3aHATHE)

CamocrosiTesibHast padora Ne 119

VYueonuk JI.C. AtanacsH, ['eomerpuss 10-11 k., 1.80,Ne694-695.

Tema 11.14
KoMmOunammu
MHOTOTPAaHHUKOB W Tl

Copep:xanue yueOHOTO MaTepuana

IIpakTnueckoe 3ansaTue Ned4 KomOuHAum reoMeTpu4eCcKuX TeIl

CamocrosiTeibHasi padora Ne 120

Bpatiieri VYuebnuk JI.C. AtanacsiH, ['eomerpust 10-11 ki, 1.60,76,Ne666.
Tema 11.15 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CcO/Aep:KaHue (CoAep:KaHMe MPHUKJIATHOTO
I'eomerprueckue MOYJIs1)

KOM6I/IHaHI/II/I Ha MMPAaKTHKE

Hcnons3oBaHue KOM6HH3HHﬁ MHOT'OTPAaHHUKOB W TCJI BpallCHUS B IPAKTHKO-
OPHUCHTHPOBAHHBIX 3a/ladax (KOM6I/IHI/IpOBaHHOC 3aH$ITI/IC)

CamocTosiTeibHast padora Ne 121

VYuebnuk JI.C. AranacsH, ['eomerpust 10-11 xr., m.81,Ne701-702.

IIpakTuyeckoe 3anaTue Ne 45 Pemenne reoMeTpuyecKux 3a1ad Ha KOMOWHAIUI
MHOT'OTPaHHUKOB
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CamocrosiTesibHas padora Ne 122 1
Vyuebnuk JI.C. Atanacsin, ['eomerpust 10-11 k., ,Ne707, 708.
Tema 11.16 Coneprxkanue y4eOHOT0 MaTepuaia
Pewenne 3a1a4. | KourpoasHas padora Ne 11 O6bembl U IIOMAAN TOBEPXHOCTH MHOTOIPAaHHHUKOB U 2
MHOrOrpaHHUKM ¥ Tella | TeJ BpallleHHsI
BPAILCHUS CamocrosiTebHas pagora Ne 123 1
Vyebnuk JI.C. Atanacsin, ['eomerpuss 10-11 k., ,Ne 709.
Paznen 12. 10 OK-01,
Mmno:xecTBa. Dj1eMeHTBbI OK-02,
Teopum rpagos OK-03,
Tema 12.1 Copep:xanue yueOHOro MaTepuana OK-04,
MHoxecTBa ITonarue mMHoxecTBa. [lonMHOX)ecTBO. Onepanuu ¢ MHOXKeCTBaMU(KOMOMHUPOBAHHOE 2 OK-05,
3aHATHE) OK-06,
CamocrositebHast padora Ne 124 1 OK-07
IIK 2.3
Pewenne 3anad o reme
Tema 12.2 IIpodeccuonanbHO-OpMEHTHPOBAHHOE COJepKaHue (Colep:KaHue TNPHKJIATHOTO
Omnepanuu ¢ MHO)KECTBAMH | MOJLYJI51)
IIpakTnueckoe 3anaTne Ne 46 Onepanuu ¢ MHOXecTBamH. PeleHue mpukiIagHbIX 2
3a1a4
CamocTosTeabHas padora Ne 125 1
Pemenue 3aau no teme
Tema 12.3 Coneprxanue yueOHOro MaTepuasa
I'pads ITonsarue rpada. Cs3HbIl rpad, AepeBo, MUKI rpad Ha MIOCKOCTH(KOMOMHHUPOBAHHOE 2
3aHATHE)
CamocrosiTeibHast padora Ne 126 1

Penrenue 3amad mo teMe
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IIpakTuyeckas padora Ne 47 CocrapneHue rpada 1o ycioBHIO 331a4H 2
CamocrosiTesibHas padora Nel27 1
Pewenue 3amau o reme
Tema 12.4 Copepxanne yaeOHOTo MaTepuana
Pewenne 3ama4. | Kourpoabnas paGora Ne 12 Onepaumu ¢ MHOXxecTBamH. OnucaHue peagbHBIX 2
MmuosxectBa, I'padhpl M MX | cuTyaruii ¢ HOMOIIBI0 MHOKECTB. [IpuMeHeHue rpadoB K PEHICHHIO 3a/1a9
IPUMEHEHHE CamocrosTebHas padora Ne 128 1
Pemenue 3aau o teme.
WnpuBuayansHoe 3aganue «lIprumenenue rpadoB Ha jKelIe3HOH 10pore»
Pazgen 13. DiaeMeHTBI 22
KOMOUHATOPHKH,
CTATUCTUKH H  TeOpHH
BEePOATHOCTEM
Tema 13.1 Coneprxanne yueOHOro MaTepuania
OcHOBHbIE noHAtHs | [lpakrtudyeckoe 3ansitue Ne 48 IlepectaHoBkH, pa3MelleHHs, COYETaHUS. 2
KOMOMHATOPHKH (KOMOMHHMPOBAHHOE 3AHSATHE) OK-01,
CamocrosiTe1bHasi padora Ne 129 1 OK-02,
OK-03,
YueOnuk Anumos III.A. Anrebpa u Hayana MaTemaTuueckoro aHanuza. 10-11 xi., OK-04
n61-63, Ne 1065,1077(1-3),1080(1-3). '
(1-3),1080(1-3) OK-05.
Pemenne koMOMHATOPHBIX 33/1a4 (KOMOMHUPOBAHHOE 3aHSTHE) OK-06,
CamocrosiTesibHast padora Ne 130 OK-07
IIK 2.3
VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro ananusa. 10-11 ki,
n64,Ne 1092.
NuauBuayanbHoe 3alaHue:
Co3naHue npe3eHTaluy 1o TeMe: « 3ajauu, peraeMble nepedopoM BapuaHTOB»
Tema 13.2 Coneprxanue yueOHOro MaTepuaa
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CoOpiTue, BEPOSTHOCTD
coOpiTus.  ClokeHue U
YMHOKECHHE BEPOSTHOCTEN

CoBMecCTHBICE M HECOBMECTHBIE COOBITHS. YCIOBHAas BEPOSITHOCTh. 3aBUCUMBIC U
HE3aBUCHMBbIC COOBITHS. (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrosiTesbHas padora Nel3l

VYuebonuk Anumos III.A. AnreOpa 1 Hadana MmaTeMaTuyeckoro ananusa. 10-11 k.,
1n65,67,68 ,,Ne 1119-1122.

IIpakTuyeckoe 3ansitue Ne 49 TeopeMmbl 0 BEpOATHOCTH CyMMBI cOObITHIA. Teopemsl 0
BEPOSTHOCTH MPOU3BECHHUS COOBITHH.

CamocrosiTeibHasi padora Nel32

YueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro ananusa. 10-11 xi.,
165,67,68, Ne 1134-1136

Pemenue 3a1au Ha HaXOXKJCHUE BCPOATHOCTH COOBITHSA (KOM6I/IHI/IpOBaHHOG 3aH$ITI/Ie)

CamocrosTebHas padora Ne 133

YueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro aHanusa. 10-11 xi.,
165,67,68, Ne 1137-1139

Tema 13.3 IIpodeccnonaTIbHO-OPHEHTHPOBAHHOE COAEPKaHUe (COoaep:KaHHe TPHKJIATHOIO
BeposiTHOCTB B | MOAYJIAA)
npodecCHOHATBHBIX IIpakTnuyeckoe 3ansitue Ne 50 OTHOCHTENnbHast 4yacToTa COOBITHS, CBOICTBO ee
3a1a4ax ycroiuuBocTd. CTaTHCTUYECKOE ompesesieHne BeposTHOCTU. OlieHKa BEpOATHOCTH
cOOBITHS
CamocrosiTeibHasi padora Ne 134
VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 k.,
1n65,67,68, Ne 1140
Tema 13.4 Conepxanne yueOHOTO MaTepuaa
JuckperHas ciy4aiinas | Bunsl cioydaiiHeIx BenmuuuH. OnpenenieHne TUCKPETHOH CIydailHOW BETMYUHBI. 3aKOH
BEJIMYNHA, 3aKOH €€ | pacnpeeneHus: AUCKPETHOM ciaydaiiHO BeTMYMHbI. (KOMOMHUPOBAHHOE 3aHSATHE)
pacnpeneneHus CamocrosiTesibHasi padora Ne 135

YyeOnuk Anumos III.A. Anrebpa u Hayana MmatemaTudeckoro ananuza. 10-11 xi.,
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n71,72,,Ne 1212

IIpakTuyeckoe 3ansitue Ne 51 YucioBble XapaKTEepUCTUKH JTUCKPETHOM CllydalHOU
BEJIMYUHBI

CamocrosiTebHas padora Ne 136

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro ananusa. 10-11 ki,
n.73,Ne 1214.

Tema 13.5
3amaun  MaTeMaTHYECKOU

Copepxanue yueOHOro MaTepuana

IIpakTnueckoe 3anaTue Ne 52 Bapuanuonnsiii psaj. [lonuron yactor u rucrorpamma.

CTAaTUCTUKU CraTtucruueckue XapaKTCPUCTUKU pAaa Ha6JHOI[aeMI)IX JAaHHBIX
CamocrosiTesbHas padora Ne 137
Pemenue 3agau no reme
Tema 13.6 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CcO/Aep:KaHue (CoAep:KaHMe TPHUKJIATHOTO

CocraBnenne Tabiun u
JIarpaMM Ha MPaKTHKE

MOYJIs1)

IIpakTnueckoe 3ansatue Ne 53 IlepBuunas 00paboOTKa CTATHCTUYECKUX JaHHBIX.
I'papuueckoe wux mpencraBieHue. HaxokaeHwe  CpegHHX — XapaKTEPUCTHK,
HaOJII01aeMBIX TaHHBIX(KOMOWHUPOBAHHOE 3aHATHUE)

CamocrosiTe1bHasi padora Ne 138

YueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro aHanusa. 10-11 k.,
Ne 1204,1206,

NuauBuayaabHoe 3a1aHue:

Coznanue npeseHTaruu no teme: «llepBuyHas 00paboTKa CTATUCTUYECKUX JIAHHBIX.»

Tewma 13.7

Pemienne 3amay. DneMeHTHI
KOMOWHATOPUKH,
CTaTUCTUKHM U  TEOPUH
BEPOSATHOCTEM

Conepxkanue yaeOHOro MaTeprania

Kontpoabnasi padora Ne 13Dnementsl komMOuHatopuku. CoObITHE, BEpOSITHOCTH
coObITHs. Clo’KeHHE U YMHOXEHHUE BEPOSITHOCTEH

CamocTosTeabHas padora Ne 139

VYuebuuk AnumoB HI.A. AnreGpa u Hayana maremaruyeckoro aanusa. 10-11 ki,
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Ne 1207

Pa3znen 14. YpaBHeHusi u 28
HEPaBEHCTBA
Tema 14.1 Coneprxkanue yueOHOT0 MaTepuasia
PaBHOCWIIBHOCTB PaBHOCMIIBHOCTH ypaBHeHUN U HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI 2
YPaBHEHMH M HEPABEHCTB. | paBHOCHIIBHBIX IEPEX0JaxX B YpaBHEHHSIX M HepaBeHCTBax. OOIIMe METOABI PeUIeHHUs
OO01re MeTobl peleHus YPAaBHEHUI: METOJ pPAa3loXKEHHsT Ha MHOXWTEIW, METOJ BBEACHHUS HOBOU
nepeMeHHONH(KOMOMHUPOBAHHOE 3aHATHE)
CamocrosTeabHas padora Ne 140 1
VYueOnuk Anumos III.A. Anrebpa u Hayana MatemaTuueckoro asaiusa. 10-11 k., Ne
1340-1341.
IIpakTnueckoe 3ansaTue Ne 54 Pemienue ypaBHEHUI pa3TUYHBIMU 2
croco0aMu(KOMOMHUPOBAHHOE 3aHSATHC)
CamocrosiTesbHast padora Neldl 1
YueOnuk Anumos III.A. Anrebpa u Hauana MmatemaTudeckoro ananusa. 10-11 k.,
Ne 1391,1392
[lepexon oT paBeHcTBa (YHKIUH K paBEHCTBY apryMEHTOB JMJii MOHOTOHHBIX 2
¢byHKIMH, QyHKIMOHAIBHO-TpapUUecKuil MeTo/1 (KOMOMHUPOBAHHOE 3aHSATHE)
CamocrosiTe1bHasi padota Ne 142 1
YueOnuk Anumos III.A. Anrebpa u Hayana MatemaTudeckoro aHanuza. 10-11 xi.,
Ne 1393,1394.
Tema 14.2 Coneprxanue yueOHOro MaTepuasa
I'paduueckuit Metol | [IpakTuyeckoe 3ansaTue Ne 55 OOume MeToAbl pelIeHUS HEPABEHCTB: MEPEXO0J] OT 2
peleHus YPABHEHMH, | CpPaBHEHMSI 3HAUE€HUH (YHKUIMH K CPAaBHEHUIO 3HAYCHUN apryMEHTOB JUII MOHOTOHHBIX
HEPABEHCTB (GyHKIUH, METO/1 HHTEPBAJIOB
CamocrosiTebHasi padora Ne 143 1

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK 2.3

62



VYuebuuk AmumoB III.A. Anrebpa u Havasna mMaremaruyeckoro anaiamsa. 10-11 ki, Ne
1426,1427.

I'paduueckuii MeTo1 perieHus: ypaBHEHUH U HEpaBEHCTB(KOMOMHUPOBAHHOE 3aHATHE)

CamocrositeibHas padora Ne 144

VYuebuuk AnumoB H1.A. AnreGpa u Hayana maremarudeckoro ananusa. 10-11 k., Ne
1416,1400.

Tema 14.3
VYpaBHEeHUS U HEpaBEHCTBA
C MOJyJIEM

Copep:xanue yueOHOro MaTepuana

Onpenenenue monyinsa. PackpeiTe Moayins no onpeaeneHuto. [Ipocreiiue ypaBHeHUS
Y HEPaBEHCTBA ¢ MOAYJIeM. (KOMOMHUPOBAHHOE 3aHSTHE)

CamocrosiTesibHast padora Ne 145

YueOuuk Anumos III.A. Anrebpa u Hauana MatemaTudeckoro aHanuza. 10-11 k., No
1417

IIpakTnueckoe 3ansaTHe Ne 56 IlpuMmeHeHue pPaBHOCHIIBHBIX IE€PEXOAOB B
OINPEJICIICHHBIX TUIIAX YPABHEHUI U HEPABEHCTB

CamocrosiTesibHast padora Neld6

VYuebuuk Anumos HI.A. AnreGpa u Hayana maremaruyeckoro aHanusa. 10-11 k., Ne
1432.

Tema 14.4
VYpaBHEHHSI M HEpaBEHCTBA
C mapaMmeTpaMu

Coneprxanne yueOHOT0 MaTepuasa

3HakoMCTBO ¢  mapamerpoM. llpocreifiine  ypaBHEHHUS ¢  HapaMeTpoM
(KOMOMHHMPOBAaHHOE 3aHSTHE)

CamocrosiTesibHas padora Ne 147

Perenue 3agay nmo teme

[Tpocreiimune HepaBeHCTBA ¢ TapaMeTpoM (KOMOMHUPOBAHHOE 3aHATHUE)

CamocrositesibHas padora Ne 148

Pemrenue 3agad mo reMme

Tewma 14.5
CocraBrieHne W peEIICHHE

IIpogdeccnona/ibHO-OPHEHTHPOBAHHOE COAEPKaAHHE (coAepKaHMe NPHUKJIATHOIO
MO/1YJIfA)
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npo(ecCHOHANBHBIX  3a7ad

C ITIOMOUIBIO YPABHEHUI Pemenne TeKCTOBBIX 33/ja4 Ha JBIKEHUE (KOMOWHUPOBAHHOE 3aHSTHE) 2
CamocrositesbHast padora Ne 149 1
Pemenue 3ana4 no teme
Perrenue TeKCTOBBIX 3aJ]ad Ha CMECH M CIUIaBBI (KOMOMHUPOBAHHOE 3aHSTHE) 2
CamocrosiTesbHasi padora Ne 150 1
Pemenue 3ana4 no teme
Pemenne TekcTOBBIX 3a71a4 Ha PabOTy(KOMOMHUPOBAHHOE 3aHITHE) 2
CamocrositesbHas padora Ne 151 1
Pewenne 3amad o reme
IIpakTuyeckoe 3ansaTue Ne 57 PemieHne TEKCTOBBIX 3amad IPO(ecCHOHATBLHOTO 2
cojepkaHus (KOMOMHUPOBAHHOE 3aHATHC)
CamocrositesibHas padora Ne 152 1
Pewenne 3amau o reme
Tema 14.6 Copep:xanue yueOHOTo MaTepuana
Pewenne 3a1a4. | KourpoabHass padora Ne 14 OOmume MeTobl pelieHHs ypaBHEHUH M HEPaBEHCTB 2
YpaBHEHHUs 1 HEpABEHCTBA
CamocrositesibHasg padora Ne 153 1
VYyeOnuk Anumos III.A. Anrebpa u Hauana MatemaTudeckoro aHanuza. 10-11 k., Ne
1433.
2 cemecTp 204
Bceero: 306

IIpome:xxyTouHasi arTecTanusi - 3k3amMeH 1 u 2 cemectp
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3. YCJIOBUS PEAJIM3AIIUU ITPOI'PAMMBI YYEBHOTI'O ITPE/IMETA

3.1 TpeGoBannsi K MUHHMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecIe4YeHH 0
VYueOHblil mpenMeT peanuzyercs B yaeOHOM KabuHere «KaOMHET MaTeMaTHKN».

O06opynoBaHue yueOHOTo KabuHeTa:

— MOCaJ0YHbIE MECTA MO KOJIMYECTBY 00YJaIOLIHXCS;

— pabouee MECTO IpenoaBaTess;

— METOJAMYECKNE MaTepUabl 110 JUCLUILIMHE.

Texuuueckue cpeacrtBa oOydeHHs pabodyero Mmecra MpernojaBaTelsi: KOMIBIOTEPHOE
o0opynoBaHue, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHUSAM O€30MacHOCTH H
HAJAEKHOCTH, TMPEIyCMaTpUBaeT BO3MOXHOCTb MHOTO(QYHKIMOHAJIHHOIO HCIOIb30BAHUS
KaOuHeTa, C IEeNbI0 U3YyYeHHUs IUCUUIUIMHBI, MYJIbTUMEAUHOE 000pynoBaHuEe (IPOEKTOp U
MIPOCKIMOHHBIN 3KpaH), JJOKaJIbHAs CETh C BBIXOAOM B Internet.

IlepeyeHb JMUIEH3MOHHOTO M  CBOOOJAHO PACHIPOCTPAHSIEMOr0 MPOrPaAMMHOIO
o0ecreyeHus:

IIpu u3y4yeHuM AUCHMILUIMHBI B (popMaTe 3J1eKTPOHHOr0 00y4YeHHSI € MCIOJb30BAHHEM
AO0T

3.2. UndopmannonHoe odecneyeHne peaasu3amun NporpaMmmbl

Jis peanusanuu nporpamMmbl OuOinoTeYHbINH (oHA 00pa30BaTENIbHOW OpraHU3alMM UMEET
Ne4aTHbIC /WM JIEKTPOHHbIE 00pa3oBaTelibHbIe U MH(DOPMALMOHHBIE PECYPCHI, HCIIOJIb3YeMbIE B
00pa3oBaTeILHOM IPOIIECCE.

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

3.2.1.0cHOBHBbIE HCTOYHHKH:
1. Amumor IIA., Komsrua FO.M., TkauéBa M.B. u np. Maremaruka: anrebpa W Hauaia
MaTEeMaTHYECKOr0 aHalln3a, reoMeTpus. AnreOpa W Hadajia MaTeMaTmyeckoro amammsa 10-11
KJIacChl: yueO. Juisi 00mmeoOpa3oBaT. opranu3aiuii: 0a30Bblii U yriyOiaeHHbIH ypoHH.- 10 —€ u3m. —
M.: AO "UznatenscTtBo "[Ipocsemnienue", 2022.-463 c.
2. Aranacan JI.C., byry3oB B.®., Kamomues C.b. u np. Maremaruka: anrebpa M Hauaia
MaTeMaTHYeCcKOro aHanusa, reomerpus. ['eomerpust (6a3oBbii M yriyOneHHbsit ypoBHu) 10-11
KJacchl: yueb. i o01meo0pa3oBaT. opraHu3anuii: 0a30BbIid M yriiyoJaeHHbIH ypoBHH.- 10 — n3a. —
M.: AO "UzparensctBo "Ilpocsemienne"”, 2022.- 287 c.

3.2.2./lonoTHUTEIbHbIE HCTOYHUKH:
3. Koznos B.B. Marematuka: anredpa U Havajga MaTeMaTHYECKOTO aHAJIN3a, 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 (nara obpamenus: 05.05.2023). - TekcT: 3MEKTPOHHBIH.
4. Koznos B.B. Maremaruka: anreOpa U Hayajga MaTeMaTUYECKOrO aHalN3a, T€OMETpUs: yU4eOHUK
ms 11 xmacca . ba3zoBwiit u yriny6nénnsiii yposau / B.B. Koznos, A.A. Hukutus. - 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: IEKTPOHHBIH.

3.2.3.Ilepuoanyeckue U3TaHusI:
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3.2.4.1lepevyennb mnpodecCHOHATBbHBLIX 0a3 JaHHBIX M HH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM:

1. Opyd  OpPraHM3allii  JUCTAHIMOHHOTO OOYYeHHsS HCIOJNB3YIOTCS — DICKTPOHHBIC
mwiargopmer: Zoom, Moodle

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

3. NudopmarmonHas cucrema «EInHOE OKHO J0CTYIa K 00pa30BaTeIbHBIM pecypcamy. -
URL.: http://window.edu.ru / - TekcT: 31eKTPOHHBI.

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

JJIEKTPOHHBIN.

5. OTkpeIThI  KOJUIemK. 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 ciucrema JlaHb

8. https://www.book.ru/ Dnekrpontas OubIUOTEUHAs CHCTEMA
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4 KOHTPOJIb U OHEHKA PE3YJIBbTATOB OCBOEHHUS YYEBHOI'O IIPEIMETA

KoHTponb # oOIEHKAa pe3ylbTaTOB OCBOEHHUS 00IIE00pa3oBaTeNbHON — AMCHUIUIMHBI
PacKphIBalOTCSA 4epe3 AWCHUILUTMHAPHBIC PE3YyJbTaThl, HANpPaBJICHHbIE HAa (OPMHpPOBAHUE OOIIMX
KOMIIETEHIIM 10 pa3/ienaM U TeMaM COJIepKaHusl yueOHOTro MaTepuania.

[TpomexyTouHas arrecranus B popMe dK3aMeHa.

pEeIICHUA 3aJa4

15,16

P7, Tems1 7.1,7.2,7.3,74,7.5,
7.6,7.711-0/c,7.8,7.9, 7.10 IT-o/c,
7.11

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

VYcerHblii onpoc

npodeCcCuOHAITBHON P2, Tembr 2.1,2.2,2.3,2.4,2.5 MaremaTnueckuit
TPUMEHUTETBHO P4, Temr1 4.1, 4.2, 4.3 I1-0/c, 4.4, WHauBuayaIbHAs
K pa3JINYHbIM KOHTEKCTaM 4.5,4.6 II-o/c, 4.7 CaMOCTOATEIbHAS
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, TeMel 61, 6.2 pe3yabTaToB

MPAaKTHYECKHUX padoT
3aiuTa TBOPUYECKHUX

pador
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 3
alquTa
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

KonTponbhas 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 P 1, Tema 1.1, 1.2, 1.3 IT-o/c? 1.4, TectupoBanue
COBpPEMEHHBIE CPE/ICTBA 15,16 VCTHBIH ompoc
HOMCKa, aHaINu3a U P2, Temn 2.1,2.2,2.3,2.4,2.5 MarteMaTudeckuit
MHTEpHpeTaluu P 3, Temsr 3.1,3.2,3.3,3.4 JMKTaHT
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, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6
TEXHOJIOTHH JIJIS paborta
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BBITIOJIHCHUA 3aJa4
npodeccnoHaTbHOMI
ACATCIIbHOCTHU

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
3aimuTa TBOPUYECKUX
pabor

3amura
VH/IMBUAYaJIbHBIX
IPOEKTOB
KonTponbHas padora

10.4 Beinonnenue
9K3aMEHAI[MOHHBIX

P11, Temsr 11.1,11.2,11.3,11.4, saxanmii

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. IlimtanupoBats u P 1, Tema 1.1, 1.2, 1.3 TT-o0/c®, 1.4, TectupoBanue
peanuzoBbiBaTh 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 I10 [pencrasnenne
¢unancosoii rpamotHoct B | P 6, Temsr 6.1, 6.2 PE3yIbTaTOB

PAa3JIMIHBIX ) KU3HCHHBIX

CUTYyalusiIxX

P7,Temn1 7.1,7.2,7.3,7.4,7.5,

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,

MPAKTHYECKHUX padoT
3amuTa TBOPUYECKUX
pabor

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

OK 04. O¢dpexruBHO
B3aNMMOJCHCTBOBATH 1
paboTaTh B KOJUICKTHBE U
KOMaHJIe

P 1, Tema 1.1, 1.2, 1.3 IT-0/c%, 1.4,
15,16

P2, Temn1 2.1,2.2,2.3,2.42.5

P 3, Tems1 3.1,3.2,3.3,34

P 4, Temn1 4.1, 4.2, 4.3 I1-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
5.71I-0/c, 5.8,5.9,5.10, 5.11

P 6, Temn1 6.1, 6.2

P7, Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.711-0/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
3aiuTa TBOPUYECKUX
pabort

3amura
VH/IUBUAYaJIbHBIX
IIPOEKTOB
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

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, Tems! 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 05. Ocy1iecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TT-0/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 ®eneparuu ¢ 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 CcaMOCTOSATETLHAS
COIHATHHOTO ¥ Ky/ISTYPHOTO P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6 pa6ora

5.711-0/c, 5.8, 5.9, 5.10, 5.11
KOHTEKCTa [IpencraBnenue

P 6, Temsl 61, 6.2 pe3yabTaToOB

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 IT-o/c,

IPaKTHYECKUX PadOT
3amuTa TBOPUECKUX
pabot

3amura
WH/IMBUTyaTbHBIX
MPOEKTOB
KonTponbnas pabora

69



10.4 Brinonnenue

P11, Temsr 11.1,11.2,11.3, 11.4, | 2XMCHAIMOHIbIX

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 P 1, Tema 1.1, 1.2, 1.3 IT-0/c?, 1.4, TecTupoBanue
IPaXKJIAHCKO- 15,16 VeTHbIi onpoc
MaTPUOTUYECKYIO ITO3UIIHIO, P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTuueckuit
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
B T — 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, Tems1 6.1, 6.2 pE3yIbTaTOB

MEXHALMOHAIbHBIX U
MEXPEIIUTUO3HBIX
OTHOLLUEHUH, IPUMEHATD
CTaHIapThl
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
KonTponbhas padora

Beimonnenue

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

11.5,11.6,11.7 IT-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 P 1, Tema 1.1, 1.2, 1.3 II-0/c®, 1.4, TectupoBanue
COXPaHEHHUIO OKPYKAIOIIeH 15,16 VeTHBIH ompoc
cpensl, pecypcocbepexenuto, | P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTHuecKkuii
MIPUMEHSTH 3HaHUSI 00 P 3, Tems3.1,3.2,3.3, 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, 3PPEKTUBHO paborta
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JIeViCTBOBAThH B
YpE3BbIYANHBIX CUTYAIUSIX

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, Tems! 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
3aimuTa TBOPUYECKUX
pabor

3amura
VH/IMBUAYaJIbHBIX
IPOEKTOB
KonTponbHas padora

P 10, Temsr 10.3

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

10.4 Beinonnenue
9K3aMEHAIMOHHBIX
P11, Temsr 11.1,11.2,11.3,11.4, sasauil
11.5,11.6, 11.7 IT-0/c,11.8,11.9, 8
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
[IK 2.3 KonTpoaupoBarsb u P1,Tema 1.6 [IpencraBnenue
OLICHUBATh KAYECCTBO P 4, TeMI,I 46 peSyﬂBTaTOB
BBITIOJTHSIEMBIX PadoT. P 5, Tembr 5.7 NPAKTHYECKHX PaGoT
P 7, Temst 7. 10 Wumenyanbhas
caMoCTOsITeNIbHAs
P 8, Temsr 8.4
paborta
P9, Temr 9.5
TectupoBanue

KonTponbnas padbora

5 HEPEYEHbB UCIIOJIB3YEMBIX METOJOB OBYUEHUSA

5.1 ITaccuBHBbIE: ONPOC, PENPOIYKTUBHBIE YIIPAXKHEHUS 110 3aKPETIEHUIO U 0TpaboTKe

HU3YUCHHOI'O MaTcpHralia

5.2 AKTUBHEIC U HHTCPAKTUBHBIC. 9BPUCTUYCCKUC 6CCCILLI, AUCKYCCHH, HpOeKTHBIP'I METOA,

HPEe3CHTALH.




