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Pabouas nmporpamma pazpaborana Ha ocHoBe PI'OC
COO; dI'OC CIIO cnemmansuoctu 09.02.07
NudopmarimoHHbIe CHCTEMBI M TIPOTPaMMHUPOBAHNE;
yueOHoro 1iaHa cnenuanbHoctu 09.02.07
NudopmarimoHHbie CHCTEMBI U TIPOTPAMMHUPOBAHHUE; C
Y4ETOM IpOorpaMMbl 00111€00pa30BaTeIbHON yueOHOM
JTUCIUILIMHGBI "MaTeMarnka: aareopa u Havala
MaTEeMaTHUYECKOr0 aHAJIN3a; TeoMeTpus’ s
poecCHOHANIBHBIX 00pa30BaTEIbHBIX OPraHU3aIINN,
pexoMeHoBanHOM DenepanbHbIM roCy1apCTBEHHBIM
aBTOHOMHBIM yupexaeHuem «DenepanbHbii
WHCTUTYT pa3BuTUs o0pazoBaHus» (OPI'AY «DHUPOy)
B Ka4eCTBE MPUMEPHOU MPOTPaMMBI JIJIS PeaTh3aIiun
OCHOBHOU IIpodeccroHaIbHON 00pa3oBaTebHON
nporpammsel CITO Ha 6a3e 0OCHOBHOTO 00IIEro
00pa3oBaHus C MOTYYCHUEM CPEIHETO OOIIEro
obpazoBanus (ITpotokon Ne 3 ot 21 uromst 2015 1).

No Pazpaborunx ®UO

1 Wnennen Kcennsa Hukonaesna
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1. TACHOPT PABOYEHM ITPOI'PAMMBI JTUCITUTLINHBI
HOI.10 MATEMATHUKA

1.1. ObsacTs npuMeHeHus padoueil nporpammsbl (PII)
PII sBisieTcst 4acThiO MPOrpaMMbl TOATOTOBKHU CHEIUATUCTOB CPEIHETO 3BEHA 110
cnenuanbHOCcTH 09.02.07 MHDOpMaIMOHHBIE CUCTEMBI M IPOTPAMMHUPOBAHHUE.

1.2. Mecro mucuuminnbl B crpykrype HIICC3:
ITO/J1.00 ITpodunasHbIe 001IE00pa30BaTEIbHBIC TUCITUILINHBI.

1.3. lesau 1 3agaum JUCHUILIMHBI — TPeOOBAHMSA K Pe3yJIbTaTaM O0CBOCHUA

AMCHUTIIAHBI:
PesynbTarsl No DopMUPYEMBIN PE3YIHTAT

OCBOCHUS Pesynbrara

JACIUTIIAHBI

JInuHOCTHBIE 1.1 POCCHICKYIO IPaXXJAHCKYIO UAECHTUYHOCTD, TATPUOTHU3M,
pe3ybTaThl YBA)XXEHHUE K CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTHU

nepen PonuHou, ropaoctu 3a CBOM Kpai, cBO Ponnny,
MPOIIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapo/ia
Poccun, yBaskeHue rocy1apCTBEHHBIX CUMBOJIOB (Tepo,
¢bnar, rTuMH);

1.2 FPAXKIAHCKYIO MTO3ULMIO KAK AKTUBHOTO U
OTBETCTBEHHOTI'O WJIEHA POCCUICKOr0 OOLIECTBA,
OCO3HAIOIIETO CBOM KOHCTUTYLIHOHHBIE IIPaBa U
00s13aHHOCTH, YBa)KAIOIIET0 3aKOH U MPaBOMOPSIOK,
00J1a1ar0IeT0 YYBCTBOM COOCTBEHHOTO JOCTOMHCTRBA,
OCO3HAaHHO MPUHUMAIOILIETO TPAIULIMOHHbBIE
HAI[MOHAJIbHBIE U OOIIEYEIOBEYECKUE T'YMAaHUCTHUYECKUE
U JEMOKPATHUYECKUE IEHHOCTH;

1.3 TOTOBHOCTH K CTy>kKeHUI0 OTEUeCTBY, €TI0 3alllUTE;

1.4 c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0O0I11ECTBEHHO! NPAKTUKH, OCHOBAHHOT'O HA TUAJIOTe
KYJIBTYp, @ TAKXKe Pa3IMUHbIX POpM 0OIIECTBEHHOTO
CO3HAHMsI, OCO3HAHHUE CBOETO MECTA B MOJUKYJIBTYPHOM
MUDE;

1.5 c(hOpMHUPOBAHHOCTh OCHOB CAMOPA3BHUTHS U
CaMOBOCITUTaHUS B COOTBETCTBUHU C OOIICUEIIOBEUCCKUMH
IIEHHOCTSIMU U UjieajaMy IPakIaHCKOT0 OOIIECTBa;
TOTOBHOCTh M CITOCOOHOCTh K CAMOCTOSTEIIbHOM,
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TBOPYECKOW U OTBETCTBEHHOM JIESTEIIbHOCTH;

1.6

TOJIEPAHTHOE CO3HAHUE U MOBEJACHUE B MOJUKYJIBTYPHOM
MHPE, TOTOBHOCTb U CIIOCOOHOCTH BECTH JTUAJIOT C
JIPYTUMU JIIOABMHU, TOCTUTaTh B HEM B3aMMOITIOHUMAaHHS,
HaxOJUTh OOIIHE LEJIN U COTPYAHUYATH IS UX
JTOCTHKEHUS, CTIOCOOHOCTh TPOTHBOCTOSTH UICOJIOTUH
AKCTpEMHU3Ma, HallMOHAIN3Ma, KceHohoouu,
JTUCKPUMMHALIMY TIO COLUAIIBHBIM, PETUTHO3HBIM,
PacoOBBIM, HAIIMOHAJILHBIM MPU3HAKAM U APYTUM
HETaTUBHBIM COILIMAJILHBIM SIBJICHHSIM;

1.7

HABBIKH COTPYJIHUYCCTBA CO CBEPCTHUKAMU, JETHhMHU
MJIQJIIIEr0 BO3PacTa, B3POCIBIMH B 00Pa30BaTEIbHOM,
00IIeCTBEHHO T0JIE3HOH, YUeOHO-HCCIIEI0BATEIBLCKOM,
MPOEKTHOM M APYTHX BUAAX ACITEIbHOCTH;

1.8

HPaBCTBEHHOE CO3HAHUE U MIOBEICHHE HA OCHOBE
YCBOEHUS 00IIEYEIOBEUECKUX LIEHHOCTEH;

1.9

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC
caM000pa30BaHHUI0, Ha MIPOTSHKCHUH BCCH JKU3HU;
CO3HATEJIbHOE OTHOIIICHNE K HETPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIICITHON
npo¢eCCUOHAILHON U OOIIIECTBEHHOM JIeSITEILHOCTH;

1.10

ACTETHYECKOE OTHOMICHUE K MUY, BKJIFOUAsT ICTCTHKY
ObITa, HAYYHOT'O U TEXHHYECKOr0 TBOPUYECTBA, CIIOPTa,
00IIeCTBEHHBIX OTHOIIICHHI;

1.11

NPUHATHE U pean3aIuio IIEHHOCTEH 3J0pOBOTO 1
0e3omnacHOro oopasa >KM3HU, TOTPEOHOCTH B PU3UUECKOM
CaMOCOBEPILICHCTBOBAHHH, 3aHATUSAX CIIOPTUBHO-
03/I0POBUTEIBHOMN AESITETbHOCTHIO, HEMPHUITHE BPEIHBIX
NPUBBIYCK: KYPEHUS, YIIOTPEOICHHS aTKOT OIS,
HapKOTHKOB;

1.12

OepekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHUE
K (pU3nYeCKOMY U MCUXOJIOTHYECKOMY 37I0POBBIO, KaK
COOCTBEHHOMY, TaK U JIPYyTHX JIIOJICH, YMEHHE OKa3bIBaTh
MEPBYIO MMOMOIIIb;

1.13

OCO3HaHHBIN BBIOOp OyyIIel npodeccuu u
BO3MOYKHOCTEH peanu3aiy COOCTBEHHBIX KU3HECHHBIX
TJIAaHOB; OTHOIICHHUE K TPO(ECCHOHATBLHOM eI TeTbHOCTH
KaK BO3MOYKHOCTH yYacCTHS B PEIICHUH JIMYHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBCHHBIX, OOIICHAIIMOHATBHBIX

cTp. S u3 62




npo0bJieM;

1.14

c(hOpMUPOBAHHOCTH IKOJIOTUYECKOTO MBIIILICHHUS,
[MOHWMAaHHS BIIUSIHUS COLMAJIbHO-3KOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHME MPUPOTHOU U COLIMATIBHOM
Cpelibl; IPUOOPETEHHE OIBITa KOJIOTO-HATIPABICHHON
NEeSATENbHOCTH;

1.15

OTBETCTBEHHOE OTHOILLIEHHUE K CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O MPUHATHUS LIEHHOCTEW CEMEMHOMN KU3HMU.

MeranpeameTH
bI€ PE3YJIbTATHI

2.1

YMCHHUC CaMOCTOATCIIbHO OIIPCACIIATE LICIIN
ACATCIIBHOCTHU U COCTAaBJIATD IIJIaHBI ACATCIIBHOCTH,
CaMOCTOATCIBbHO OCYHICCTBIIATL, KOHTPOJIHUPOBATDL U
KOPPCKTHUPOBATH ACATCIIbBHOCTL, UCII0JIb30BATh BCC
BO3MOJKHBIC PECYPCHI AJIA JOCTHKCHUA ITOCTABJICHHBIX
LeJieu u pcain3anuu IjIaHOB ACATCIbHOCTH, BI:>I6I/IpaTB
YCIICHIHBIC CTPATCTUH B PA3JIMYHBIX CUTYallHAX;

2.2

yMEHHUE TPOTYKTUBHO O0IATHCSA U B3aUMOJICHCTBOBATH B
MPOIIECCE COBMECTHOM JCSATENBHOCTH, YUUTHIBATh
MO3UITNH JIPYTHX YUYACTHUKOB JCSATEIHLHOCTH,

s pexkTUBHO pa3perniaTh KOH(PIUKTHI;

23

BIIaJICHUE HAaBBIKAMU MTO3HABATEILHOM, YU4eOHO-
HCCJIeI0BATEILCKON U TPOCKTHOM JIEATETLHOCTH,
HaBBIKAMH pa3peIIeHus Ipo0iieM; ClIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSTEIIBHOMY ITOUCKY METOJIOB
pelIeHNs MPAKTHYSCKUX 3a7a4, MPUMEHEHHUIO Pa3IUIHbIX
METOJIOB TTIO3HAHUS;

2.4

TOTOBHOCTh M CHOCOOHOCTh K CAMOCTOSITEIIbHON
MH(POPMAITMOHHO-TI03HABATEIHHOMN S TEIBLHOCTH,
BKJIFOYAsi yMEHUE OPUEHTUPOBATHCS B PA3ITUYHBIX
WMCTOYHHUKAX WH(POPMAIIUU, KPUTUIECKH OICHUBATDH U
HHTEPIPETUPOBATH UHHOPMAITHIO, TIOTYIAEMYIO U3
Pa3IMYHBIX UCTOYHUKOB;

2.5

YMEHHE HCIOJIb30BaTh CPEICTBA MHPOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHosorui (nanee - UKT) B
pCIICHNH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3a/1a4 C COOMIOEHUEM TpeOOBaHUM
HPTrOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M STUYECKUX HOPM,
HOPM HH()OPMAIIMOHHOM 0€30IaCHOCTH;
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2.6

YMCHHUC OIIPCACIIATh HASHAYCHUC U (bYHKI_[I/II/I Pa3JINYHBIX
COLMMAJIbHBIX HHCTUTYTOB,

2.7

YMEHHE CaMOCTOSITENBHO OLICHUBATh U IPUHUMATh
pELICHMs, ONPEACIIAIOIINE CTPATErUI0 TOBEICHUS, C
YYETOM T'PAKIAHCKUX U HPDABCTBEHHBIX LIEHHOCTEM;

2.8

BJIAACHUC A3BIKOBBIMU CPCACTBAMHU - YMCHHUC SACHO,
JIOTUYHO U TOYHO H3Jiaratb CBOIO TOYKY 3PCHU:I,
HCIIOJIB30BATh aACKBATHBIC A3BIKOBBLIC CPCACTBA,

2.9

BJIaJICHUE HABBIKAMU MTO3HABATEIILHON PeQIICKCUHU KaK
OCO3HAHMS COBEPIIAEMBIX ICHCTBUM U MBICITUTEIIBHBIX
MPOILIECCOB, UX PE3YILTATOB U OCHOBAHHH, TPAHUI] CBOETO
3HAHUS ¥ He3HAHMS, HOBBIX ITI03HABATCJILHBIX 3aJ1a4 U
CPEJICTB X TOCTUKCHUSI;

IIpenmeTHbIe
pe3yabTaThl

3.1

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O MAaTEMATHKE KaK
YaCTH MUPOBOM KYJbTYPhl U O MECTE MAaTEMATUKHU B
COBPEMEHHOW IMBUJIU3AIMH, O CIIOCO0aX OMUCaHUs HA
MaTeMaTUYECKOM SI3bIKE SIBJIEHUU PEaIbHOIO MUPA;

3.2

c(OpMUPOBAHHOCTb MPEACTABICHUI O MaTEMATUYECKUX
HNOHATHUAX KaK O BXHEHIIMX MaTEMAaTHYECKUX MOACIIAX,
IIO3BOJISIONIMX ONUCHIBATH U U3Y4YaTh PA3HBIE NPOLECCHI
U SIBJICHUS; IOHUMAaHUE BO3MOKHOCTH
AKCMOMaTUYECKOr0 MOCTPOEHUSI MAaTEMAaTHUECKUX
TEOPUH;

3.3

BJIaAACHHUC MCTOdaMH NOKA3aTCIbCTB U aJIF'OPUTMOB
peuiCHusd; YMCHUC UX IIPUMCHATDH, IIPOBOJAUTDL
AOKa3aTCIbHBIC PACCYKACHUS B XOAC PCUICHUA 3a/1a4,

34

BJIAJICHUE CTAHAAPTHBIMHU IPUEMAMHU PELICHUS
pPalMOHAJIBHBIX U UPPALMOHAIBHBIX, TOKA3aTEIbHBIX,
CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUH U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHCJIE JUIS TIOMCKA
IIyTH PEIICHUS U WIUTIOCTPALIMM PELICHNs YPAaBHEHUN U
HEPABEHCTB;

3.5

c(hOpMUPOBAHHOCTh MPEJICTABICHUN 00 OCHOBHBIX
MOHSATHUSAX, UJIESIX U METOJIaX MATEMATUYECKOT O aHAIIN3A;

3.6

BJIAJICHUE OCHOBHBIMU MOHATHUSIMHU O IUIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, ux
OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTH YMEHHUSI
pacrno3HaBaTh HA YEPTEkKAX, MOJEIAX U B PEAJTbHOM MUpE
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reoMeTpudeckue GUrypbl; IpUMEHEHUE N3YUEHHBIX
CBOMCTB reoMeTpu4ecKux Guryp u Gopmy Ijsl peleHus
reOMETPUYECKUX 3a]a4 U 3a7a4 C MPaKTUYECKUM
COJEPIKAHUEM;

3.7

c(hOpMHPOBAHHOCTH TIPEICTABICHUN O MPOIECCaX U
SABJICHUSIX, UMEIOLLIUX BEPOSITHOCTHBIN XapaKTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PeaIbHOM MUpE, 00
OCHOBHBIX IOHATHUAX DJIEMEHTAPHOU TEOPUU
BEPOSATHOCTEN; YMEHUMN HAXOJIUTh U OLICHUBATH
BEPOSITHOCTU HACTYIUICHUS] COOBITHI B MPOCTEHIINX
MPAKTUYECKUX CUTYaALIUAX U OCHOBHBIEC XApPAKTEPUCTUKHU
CIIy4YalHbIX BEJINYHH;

3.8

BJIaACHUC HaBbIKaAMH HCIIOJIb30BaAHMA I'OTOBBIX
KOMIIBIOTCPHBIX IIPOTpaMM IIpU PCHICHUHU 3a/1a4.

B pesynbrare
OCBOEHUS
JUCUUTUTUHBI
oOyyaromuiics
JOJKEH

No munakTu
4eCcKOn
€ INHUIIBI

dopmupyemas AMAAKTHYECKas EINHALIA

3HaTh

1.1

3HAYCHHUE MAaTEeMaTUYECKOMN HAYKHW IJI1 PCIICHUA 3a1a4,
BO3HUKAIOIMINX B TCOPUH U ITPAKTHUKC,

1.2

IIUPOTY U B TO K€ BPEMsI OrPaHUUYEHHOCTh IPUMEHEHUS
MaTeMaTUYECKUX METOJIOB K aHAIN3y U UCCIETOBAHUIO
IIPOIICCCOB U SBJICHUH B IIPUPOJIC U OOIICCTBE;

1.3

3HA4YCHUE IIPAKTUKU U BOIIPOCOB, BOZHUKAIOIIUX B CAMOU
MaTeMaTtuke sl GOPMUPOBAHUS U PA3BUTHUS
MaTEMaTU4YECKON HAYKHU;

1.4

HCTOPUIO PA3BUTHUSI MOHITHUS YUCTIA, CO3JaHUS
MaTeMaTUYECKOr0 aHaIN3a, BOSHUKHOBEHHUS U Pa3BUTHS
r€OMETPUH;

1.5

YHUBEPCAIBbHBIN XapaKTEP 3aKOHOB JIOTUKH
MaTEMaTUYECKHUX PACCYKIAECHUH, UX TPUMEHUMOCTh BO
BCEX 00JIACTAX YETIOBEUYECKOM NEATEIbHOCTH;

1.6

BEPOSITHOCTHBIN XapaKTep pa3InYHbIX MPOLIECCOB
OKPY>KaloIlero Mupa.

YwMmerh

2.1

BBITTOJIHATH apI/I(l)MeTI/I‘-ICCKI/Ie HeﬁCTBHH Had 4ucCjIiaMU,
COoYCTasA YCTHBIC U IIMCbMCHHBIC ITPUCMBI;
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2.2

HAXOJIUTh MPUOJIMIKEHHbIC 3HAYCHUS BETUYUH U
MOTPENTHOCTU BHIYUCIICHUM (a0COIOTHAS U
OTHOCHUTEJIbHAs);

23

CpaBHUBATDb YMCJIIOBBIC BBIPAKCHUAA,

24

HAXOJIUTh 3HAUYCHUS KOPHS, CTENEHH, Jiorapudma,
TPUTOHOMETPUYECKUX BBIPAKEHUN HA OCHOBE
OTIpEeJICIICHUS], UCTIOB3YS IIPU HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPEACTBA;

2.5

10JIb30BATHCS MPUOJIMKEHHON OLIEHKOU MpU
IIPAKTUYECKUX pacyeTax;

2.6

BBINOJIHSTH IPEOOPA30BAHUS BBIPAKEHUH, IPUMEHSIS
(opMyJIbl, CBSI3aHHBIE CO CBOMCTBAMU CTEITIECHEH,
norapu(MoB, TPUTOHOMETPUUYECKUX (DYHKIIMIA;

2.7

HCITOJIB30BATh IPUOOPETCHHBIC 3HAHUS M YMCHHS B
MPAKTUYECKOMN JICATECIIbHOCTH Y MOBCEIHEBHOU KU3HU:
JUTSL IPAKTUYECKUX PpacdeToB 1Mo (popMyiiaM, BKITrOUast
dhopMyJIBl, COEPIKAIINE CTETICHHU, PAJUKAIIbI,
Jorapu@Mbl ¥ TPUTOHOMETPUYECKHE (QYHKITUH,
UCIIOJIB3YS MPU HEOOXOIUMOCTH CIIPABOYHBIC MaTEPHUAIIbI
Y NMPOCTEUIINE BHIUUCIUTEIBHBIC YCTPONCTRBA.

2.8

BBIYHCIIATH 3HAUCHHE (PYHKITUHU TI0 3aJaHHOMY 3HAYCHUIO
apryMeHTa MpH Pa3IUIHBIX CrIoco0ax 3aaanus QyHKIINN;

2.9

OTpEJIENISITh OCHOBHBIE CBOMCTBA YMCIIOBBIX (PYHKIUH,
WUTIOCTPUPOBATH UX HA rpaduKax;

2.10

CTPOUTDH rpapUKU U3yUYEHHBIX (PYHKITHIH,
WJUTFOCTPUPOBATH TI0 TpadKy CBONCTBA AJIEMEHTAPHBIX
bynKmii;

2.11

HCIIOJIB30BaTh MOHATUE (PYHKIMH JIJIs1 ONTUCAHUS U
aHaJIM3a 3aBUCUMOCTEH BEJIMYHH,

2.12

HCITOJIB30BATh IPUOOPETCHHBIC 3HAHUS M YMCHHS B
MPAKTUYECKOMN JICATEIIbHOCTH Y MOBCEIHEBHOU
KU3HU: IS OTTMCAHUS C IIOMOIIBIO (DYHKITUH pa3InIHbIX
3aBHCUMOCTEH, MPEICTABICHUS UX TPpapUIECKH,
WHTEpIIpeTaluy rpaduKoB.

2.13

HAXOJIUTh MIPOU3BOJAHBIE AIEMEHTAPHBIX PYHKIUH;

2.14

MCITIOJIb30BATh TPOU3BOIHYIO JIJISl U3YUCHHS CBOMCTB
GyHKINIA U TOCTPOEHUS TPaPUKOB;

2.15

IIPUMEHSTH ITPOU3BOIHYIO IS IPOBEICHUS
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MPUOJIMKEHHBIX BBIYMCICHUH, pEIIaTh 3a4a4n
MPUKJIAAHOTO XapakTepa Ha HAX0XK/I€HUE HauOOJIbILIEro U
HAaMMEHBILIETO 3HAYCHMS;

2.16 BBIYUCIISATH B MPOCTEHUIIINX CAyYasiX IUIOMaAN U 00bEMBI
C UCIIO0JIb30BaHUEM OMPEACICHHOIO HHTETpaa;

2.17 UCII0JI30BaTh MPUOOPETEHHBIEC 3HAHUS U YMEHHUS B
MPaKTUYECKOHN AESITEIbHOCTU U TOBCEAHEBHOM KU3HU
JUTSL peIeHUs] TPUKJIaJAHbIX 337a4, B TOM YHCIIe
COLIMATbHO-IKOHOMUYECKUX U (PU3UUYECKUX, Ha
HauOOJIbIINE U HANMEHBIIINE 3HAUCHUS, HA HAXOXKICHUE
CKOPOCTH U yCKOPEHHUSI.

2.18 peliath palMoHaIbHBIE, TOKA3aTEIIbHBIE,
JorapugmMuyecKue, TPUrOHOMETPUUYECKUE YpaBHEHUSI,
CBOJISILIIMECS K TUHEWHBIM U KBaJIPATHBIM, a TAKXKe
aHAJIOTUYHbIC HEPABEHCTBA U CUCTEMBI;

2.19 MCITOJIB30BaTh TpaUuecKuii METO| PEIICHUs YPaBHEHUHN
Y HEPABEHCTB;

2.20 n300paxaTh Ha KOOPJUHATHOMN MJIOCKOCTU PELICHUS
ypaBHEHUI, HEPABEHCTB U CUCTEM C JIByMsI
HEU3BECTHBIMU;

2.21 COCTaBJISITh U PELIATh YPABHEHUS U HEPABEHCTBA,
CBS3BIBAIOIINE HEM3BECTHBIC BETUYMHBI B TEKCTOBBIX (B
TOM YHCIIEe TPUKIIAJHBIX) 3aa4ax.

2.22 UCITI0JI30BaTh NPUOOPETEHHBIEC 3HAHUS U YMEHHUS B
MPAKTUYECKOMN JEATEIbHOCTH U TOBCETHEBHOM KU3HMU:
JUIS1 TIOCTPOCHMS U UCCIICAOBAHMS TTPOCTEUIITNX
MaTEeMaTUUYECKUX MOJICIICH.

2.23 pacrno3HaBaTh HA YEPTEKAX U MOJIEIIAX
MPOCTPAHCTBEHHbIE (DOPMBI;

2.24 COOTHOCHUTH TPEXMEPHBIE 0OBEKTHI C UX ONMHCAHUSIMH,
N300paKeHHUSIMU;
2.25 OIKCHIBaTh B3aUMHOE PACTIOJIOKEHHUE MPSMBIX U

MJIOCKOCTEH B MPOCTPAHCTBE, ApIYMEHTUPOBATh CBOU
CYXKIECHHsI 00 3TOM PacroI0KEHUH;

2.26 AHAJIM3UPOBATH B MPOCTEUIINX CIyYasiX B3aUMHOE
pacnoyiokeHre 00HEKTOB B MTPOCTPAHCTBE;

2.27 M300pakaTb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TEIa;

2.28 BBITOJIHATH YEPTEKH MO YCIOBUSM 33]1a4;
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2.29

CTPOUTH MPOCTEUIITNE CEUCHHS KyDOa, TPU3MBI,
MAPAMUBI;

2.30

pelaTh MIaHUMETPUUECKUE U MMPOCTEUIIINE
CTEPEOMETPUYECKHE 3a]]a4l HA HAXOXKICHUE
r€OMETPUYECKUX BEJIUYUH (JJINH, YTJI0B, TUIOIIAJIEH,
00BEMOB);

2.31

HCITIOJIB30BATh IIPpU PCHICHUH CTCPCOMCTPHUUCCKUX 3aaa4
IIAHUMCTPHYICCKHUC q)aKTBI 1 MCTOIbI,

2.32

MIPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B X0OJI€
pelIeHus 3a1a4;

2.33

UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B
IPAKTUYECKOHN AEATEIbHOCTU U OBCETHEBHOM KU3HU:
ISl UcclleJoBaHus (MOJIETUPOBAHMS) HECIOKHBIX
MPAKTUYECKUX CUTYALM HA OCHOBE U3YYEHHBIX (OPMYJT
U CBOMCTB (uryp;

2.34

BBIYUCJICHUS 00BEMOB M ILIOMIAACH TOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJI IPU PEIICHUH MTPAKTUYECKUX
3a/1a4, UCIIOJIB3YsI IPH HEOOXOAUMOCTH CITPABOYHUKHU U
BBIYMCIIUTENIBHBIC YCTPOMCTRBA.

2.35

pemarb npocTeiire KOMOMHATOPHBIE 3a/1a41 METOI0M
nepedopa, a TakKe C UCTIOIb30BAHHEM U3BECTHBIX

popmy;

2.36

BBIUUCIISITH B IPOCTEHIINX CIIy4asiX BEPOSATHOCTH
COOBITHI HAa OCHOBE MOJCYETa YHUCIIa UCXOI0B IS
aHaJIKM3a PeAJIbHbIX YMCIIOBBIX JAHHBIX, MPEICTABICHHBIX
B BHJI€ MarpaMm, rpaMKkoB; aHaau3a nuHPopMauuu
CTAaTUCTUYECKOTO XapaKTepa.

1.4. Kosin4ecTBO 4aCOB HA OCBOEHME MPOTPAMMBI IUCHMUIIJIMHBI:
OO0umit 006peM auctUIInHbl 260 yacos.
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2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI
2.1. O0beM AUCHMILVIMHBI U BUABI Y4e0HO padoThI

Buabl yueOHoi1 padoThI O0bem
4acoB
O01mmit 00bemM 1M CHUITHHBI 260
Pabora o0y4aommuxcsi BO B3aMMOAECTBUU C MPenogaBaTeieM: 260
TEOPETUICCKOE 00yUCHHE 124
nabopaTOpPHEIE 3aHATHS 0
IIPAKTUYECKUE 3aHATUSA 110
KOHCYJIbTalIUs 14
[IpomesxyTounas arrectanus B popme "Ik3amen" (cemectp 1) 12
[TpomexyTounas arrectanus B popme "Dk3amen" (cemectp 2) 12
CamocrosiTesibHAsA padoTa CTYICHTOB 0
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2.2. TeMaTH4YeCKHUI IVIAH U COAEPKAHNE JUCHMIIHHbBI

HaumenoBanu [HanmeHoBaHHe TeMbl TEOPEeTHYECKOIr0 00y4eHHs, MPaKTHYeCKHUX U [O0BEM Ne ®opmupyemble Texkymmit
e pa3zejioB J1a00PaTOPHBIX 3AHATHH, KOHCYJIbTAIMHA, CAMOCTOSATEIbHOMI 4acoB | IMAAKTHYECKOM pe3yJbTaThl: KOHTPOJIb
padoThI 00y4aIOIIUXCS, HHANBHIYAJIbHBIX POEKTOB eIMHHUIbI JIMYHOCTHBIE,
MeTanpeJaMeTHbIe,
npeaMeTHbIe
1 2 4 5 6 7
Paznen 1 BBenenne 2
Tema 1.1 BBenenue 2
3anstue 1.1.1 |BBenenue 2 1.1 1.9,2.8, 3.1
TEeOpHs
Pa3znen 2 PazBuTHe moHsiTHSA 0 YMCJIIE
Tema 2.1 IMonsiTHeE WEJIbIX, PAMOHAJBHBIX M IEHCTBUTEIbHBIX YHCEJI
3anstue 2.1.1 |[IpubnmkeHHOe 3HAaUeHNE BEJIMYMUHBI. AOCOTIOTHAS TIOTPELTHOCTb, 2.2 1.13,2.7,3.4
TEeOpHs OTHOCUTEJbHAS MOTPEITHOCTb.
3ansarue 2.1.2 |Llenbie u pauoHadbHbIC YKCA U JEUCTBUA HaJl HUMU. BoinoHeHne 2 2.3 19,23,34
Teopus JeHCTBUM HaJl IeHCTBUTEIIbHBIMY YHCIaMU
Tema 2.2 IToHsiTHE KOMILIEKCHOTO YHCJIA
3anstue 2.2.1 |IloHsTHE KOMIUIEKCHOTO YHclia (anredpandeckas 3amich, H300pakeHne 2.1 14,2.1,3.1
TEOpUs Ha TUIOCKOCTH). Penienune 3a1a4 Ha n300pakeHne KOMIUIEKCHBIX YHCE
Ha TJIOCKOCTH.

3ansaTue 2.2.2 |BpinojgHeHNe pelIeHN KBAaIpaTHbIX YPAaBHEHUH C OTPULATEIbHBIM 1 2.1 1.9,25,3.1
MPaKTUYECKOE |IUCKPUMHUHAHTOM.
3aHATUE
3anstue 2.2.3 |KontponsHas padota Nel "KomriekcHbie yncna 1 2.1 19,29, 3.7 1.1,2.1,2.2,2.3

HPaKTHYECKOE
3aHATHE
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Paznen 3 YpaBHeHMsI M HEPABEHCTBA 18

Tema 3.1 YpaBuenust

3anstue 3.1.1 |JIuneiinble ypaBHeHUs. PaBHOCHIBHOCTD YpaBHEHUI. 2.18 1.4,2.3,3.5
TEOpUs

3ansarue 3.1.2 |[UppanuoHanbHbie ypaBHEHUS. 2 2.18 1.10,2.4,3.4
Teopus

3anstue 3.1.3 |UppaunonanbHble ypaBHEHHUS. 2 2.18 1.9,2.1,34
IIPAKTHUYECKOE

3aHsTHE

Tema 3.2 HepaBencrBa 12

3ansarue 3.2.1 [HepaBeHcTBa u cucTeMbl HEPABEHCTB. 2 2.20 1.4,2.5,34
Teopus

3anstue 3.2.2 |PaunonanbHble U HppalMOHATIbHBIE HEPABEHCTBA. MeTO 1 MHTEpPBAJIOB 2 2.19 1.7,2.2,3.4
IIPAKTHUYECKOE

3aHSTHE

3ansarue 3.2.3 |[PanuonanbsHbIe U UppallMOHAIbHbIE HEpABEHCTBA. METO1 HHTEPBAJIOB 2 2.20 1.9,2.4,34
IIPAKTHYECKOE

3aHIATHE

3ansarue 3.2.4 |Pemenue uppanuoHaabHbIX HEPABEHCTB 2 2.18 1.4,2.1,3.4
IIPAKTHYECKOE

3aHATHE

3ansarue 3.2.5 |Mcnonp30BaHuEe ypaBHEHUI U HEPABEHCTB JJIsl PELICHMSI IPUKJIIaHbIX 2 2.21 14,2.1,34
MpaKTHYECKoe [3a1ad

3aHsTHE

3anstue 3.2.6 |KontponbHas padota No2 mo Teme: «Pernenne ypaBHeHUH 1 2 2.18 1.9,2.9,634 2.18,2.19, 2.20,
MIPAKTUYECKOE |HEPABEHCTB» 2.21
3aHsTHE

Pa3nen 4 KopHu, crenenu u Jiorapupmsi 30
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Tema 4.1 Kopuu u crenenn
3ansatue 4.1.1 |Kopuu u crenenu. Kopau HaTypaiabHON CTENEHH U3 YUCIIA U UX 24 1.4,2.7,3.4
TeopHs CBOICTBA
3ausarue 4.1.2 |CreneHu ¢ palMOHAIBHBIMU MTOKA3aTeNIIMU, UX cBoMcTBa. CTeneHu ¢ 2.4 1.10,2.4,34
IPAKTUYECKOE |AEMCTBUTEIbHBIMU MTOKA3aTEISIMHU.
3aHATHE
3ansarue 4.1.3 |Pemienue 3a1a4 v yrnpaxxHeHU Ha TPUMEHEHUE CBOMCTB CTETeHEN 2.5 1.4,2.1,3.4
IPAKTHYECKOE
3aHATHE
Tema 4.2 Jlorapugmsl
3anstue 4.2.1 |Jlorapupm uncna. OcHOBHOE JIorapu(hMUIECKOE TOKIECTBO. 24 1.4,2.3,34
TEOpHsI
3anstue 4.2.2 |Jlorapudmel. OCHOBHBIE CBOMCTBA JIOTapH(pMOB. 2.4 1.8,2.5,3.4
IPAKTHYECKOE
3aHATHE
3anstue 4.2.3 |[Harypanbueie norapudmsl. [lecaTnynble Jorapugmsl. 24 1.5,2.4,3.4
Teopus
3anstue 4.2.4 |IIpaBwna nerictBuii ¢ morapudmamu. [lepexon kK HOBOMY OCHOBAHHIO. 2.4 1.4,2.1,34
IIPAKTHYECKOE
3aHATHE
Tema 4.3 IIpeoOpa3oBanne HPPAIMOHAJILHBIX, CTENEHHBIX M NMOKA3ATEJIbHbIX

BbIPaKEHH .
3anstue 4.3.1 |[IpeoOpa3oBanue moka3zaTenbHbIX, HPPALUOHATBHBIX, CTEIIEHHBIX 2.6 1.9,2.2,34
Teopus BBIPAKEHUI.
Tema 4.4 IIpeoOpa3oBanne Jorapu(pMu4ecKUX BbIpaKeHU I
3anstue 4.4.1 [I[IpeoOGpazoBanue JOrapuPpMHUUECKUX BHIPAKECHUI. 2.6 14,2.3,34
TEOpHs
3anstue 4.4.2 |[IpeoGpazoBanue J0rapupMUUECKUX BIPAKEHUI. 2.6 1.7,2.4,3.4
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IIPaKTUYECKOE

3aHsTHE
Tema 4.5 Pemenne npocreiilinx nMoKa3aTeJbHbIX H JJOrapupMuIecKux 9

YPaBHEHHUI U HEPABEHCTB.
3ansarue 4.5.1 [[IpocTeiimne nokaszarenbHble ypaBHeHUs. [loka3aTenbHble ypaBHEHUS, 2 2.4 1.4,2.2,34
Teopus CBOJIAIIUECS K IPOCTEHILINM.
3anstue 4.5.2 |Pemenue nokazareiabHbIX YpaBHEHHH. 1 2.6 1.7,2.2,3.4
IIPAKTHUYECKOE
3aHsTHE
3anstue 4.5.3 |Pemenne npocTelmmx JorapupMUIECKUX YpaBHEHUN 2 2.4 1.9,2.3,34
Teopus
3anstue 4.5.4 |BrimonHeHne pemenus JorapupMUIECKIX YPaBHEHNH, CBOISIINXCS K 2 2.6 1.4,1.7,18,2.4,
npakTuueckoe |mpocteiimuM. [loka3zaTenbHbIe HEpAaBEHCTBA. 34
3aHsTHE
3anstue 4.5.5 |KontponbHas padota Ne3 no teme: «Kopuu, ctenienu u gorapudmbi 2 24 1.4,2.9,34 2.4,25,2.6
IIPAKTHUYECKOE
3aHSTHE
Paznen 5 IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 16
Tema 5.1 IIpsiMble B poCcTpaHCTBE
3ansarue 5.1.1 |B3aumHoe pacnonoxeHue IByX MPsIMbIX B IPOCTPAHCTBE. 2.25 1.4,2.2,3.5
Teopus [TapanienbHOCTb MPSAMOM U IIOCKOCTH.
Tema 5.2 Ili1ockocTH B MPpOCTPAHCTBE
3ansarue 5.2.1 |[lapannenbHOCTh IIOCKOCTEH. B3anMHOE pacnoioxkeHne MIOCKOCTEH, 2.25 14,2.6,3.5
Teopus IIPSAIMOM U TNIOCKOCTH
3anstue 5.2.2 |Yroa MeXay NpsSMON U TIIOCKOCTHIO. 2 2.26 14,2.3,3.5
Teopus
3anstue 5.2.3 |[IByrpaHHbIi U TPEXTPAHHBIN yIoi. 2 2.32 1.4,2.2,3.5

TEOPHSI
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3anstue 5.2.4 |Yron Mexay miockocTaMu. [leprneHIuKyasspHOCTb IIIOCKOCTEN . 2 2.28 1.9,2.5,3.5
Teopus JIByrpaHHBIN yrou

Tema 5.3 I'eomeTpruyeckue npeodpa3oBaHusA NPOCTPAHCTBA.

3anstue 5.3.1 |['eomeTpudeckue nmpeoOpa3oBaHUs MPOCTPAHCTBA: APATIETHHBINA 2.26 1.7,2.2,3.3,3.6
IIPAKTUYECKOE |[EPEHOC, CHMMETPHSI OTHOCUTEIBHO INIOCKOCTH.

3aHATHE

3anstue 5.3.2 |M300pakeHne MPOCTPAHCTBEHHBIX (UTYP. 2 2.28 1.4,2.3,3.3
IPAKTHYECKOE

3aHATHE

3anstue 5.3.3 |Kontponbnas padota Ne 4 o reme «lIpsMblie 1 MI0CKOCTH B 2 2.25 1.9,24,33 2.25,2.26, 2.28,
IIPAaKTUYECKOE |IPOCTPAHCTBEY. 2.32
3aHsTHE

Pa3nes 6 KoopaunaTtel 1 BeKTOpPHI 16

Tema 6.1 KoopanHaTtel 1 BEeKTOPbI 16

3anstue 6.1.1 |[IpsmoyronbHas (qekapToBa) ccTeMa KOOPJMHAT B IPOCTPAHCTBE. 2 2.23 1.4,2.4,3.5
Teopus dopmyia pacCTOSHUS MEXAY ABYMs TOUKAMH.

3anstue 6.1.2 [YpaBHeHus cdepsbl, IIIOCKOCTH U MIPSIMOIA. 2 2.24 1.4,2.3,3.6
Teopus

3ansarue 6.1.3 |Bekropsl. CiokeHrne BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHUCIIO. 2 2.30 1.10,2.1,3.5
Teopus

3anstue 6.1.4 |Pa3znojxkeHne BEKTOpa MO HAMPABICHUAM. YTOI MEXKIY ABYMSI 2 2.30 1.9,2.2,3.5
Teopus BEKTOpaMH.

3ansarue 6.1.5 |BexkTopHOE U CKalsipHOE IPOU3BEACHUE BEKTOPOB. 2 2.33 1.7,2.5,3.6
Teopus

3ansarue 6.1.6 |Hcnonb3oBaHre KOOPAUMHAT U BEKTOPOB IIPHU PEIICHUU 2 2.33 1.4,2.1,3.5,3.6
IIPAKTUYECKOE |MaTeMaTHYECKHUX U MPUKIIAJAHbIX 3a/1a4.

3aHATHE

3ansarue 6.1.7 |M3ydyeHue nmpoekuuu BEKTopa Ha ocb. HaxoxaeHne npoekuui 2 2.23 1.10,2.7,3.6
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IIPaKTUYECKOE

BCKTOPOB HAa OCH

3aHATUE
3anstue 6.1.8 |KonTtponbHas padota Ne5 mo teme: «KoopauHaThl 1 BEKTOPBD) 2 2.33 14,29, 3.6 2.23,2.24, 2.30,
MPAKTUYECKOE 2.33
3aHsTUE
Paszpnen 7 DJIeMeHTbl KOMOMHATOPUKH 14
Tema 7.1 OcHOBHBIE IOHATHA KOMOMHATOPUKHU 10
3anstue 7.1.1 |OcHOBHBIEC MOHATHS KOMOMHATOPUKH. 2 1.2 1.4,2.6,3.7
TEeOpHst
3anstue 7.1.2 |Pemenue 3a7a4 Ha MOJCYET YKCIIA MEPECTAHOBOK U PA3MEIIICHHM, 1 2.35 1.4,2.6,3.8
MPAKTHYECKOEe |MOJICYET YUCIIa COUeTaHUM.
3aHsTHE
3anstue 7.1.3 |OcHOBHBIC MOHATHUS KOMOMHATOPUKH 7 1.2 1.10, 2.1, 3.3
KOHCYJIbTaIUs
Tema 7.2 ®opmy.a bunoma Heorona 4
3anstue 7.2.1 |®opmyna bunoma HeroToHa. 2.35 1.4,2.2,3.7
Teopus
3ansarue 7.2.2 |Tpeyronbauk Ilackans. 1 2.35 1.10,2.4,3.7
TEOpHs
3anstue 7.2.3 |KontponbHas pabota Ne6 mmo teme: «IneMeHTbl KOMOMHATOPUKI. 2 1.2 1.7,2.1,3.7 1.2,2.35
MPaKTUYECKOE
3aHATHE
Paznen 8 JJieMeHThI TEOPHH BEPOSITHOCTEH. JJIeMeHThI MATEMAaTHYECKOM 12
CTATUCTUKHU.
Tema 8.1 JJ1eMeHThI TEOPUH BEPOSITHOCTEIA.
3anstue 8.1.1 |CoObiTHE, BEPOSITHOCTD COOBITHS, CJI0KEHHUE BEPOSTHOCTEH. 1.6 14,24, 3.7
TEOpHst
3anstue 8.1.2 |YMHOXeHUE BeposTHOCTEH. [IoHATHE 0 HE3aBUCHMOCTH COOBITHH. 2 2.36 19,2.3,2.8,3.7
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Teopus

3ansarue 8.1.3 [YwucioBble XapaKTEPUCTUKU JUCKPETHOM CIIy4aiHOW BEJTMYMHBI. 2 1.6 1.4,2.5,3.7
Teopus

Tema 8.2 DJIeMeHThl MATEMATHYECKON CTATUCTHKH.

3anstue 8.2.1 |[IpencraBneHue qaHHBIX (TaOIULBI, JUATPAMMBL, TpadUKH). 2.36 1.7,2.3,3.7
Teopus ['enepanbHas COBOKYIHOCTb, CpefiHee apu(METHUECKOe, METUAHA.

3ansarue 8.2.2 |IloHdaTue o 3agauyax MaTeMaTHYECKOHM CTaTUCTUKHU. Pemenue 3amay u 2 2.36 1.7,2.5,3.7
Teopus YOpa)KHEHUH 110 TeMe JI€MEHThl MaTeMaTHYeCKOM CTaTUCTUKHU

3anstue 8.2.3 |KontponbHas padorta Ne7 1o Teme:«JIeMEHThI TEOPUH BEPOSITHOCTEH 2 1.6 1.5,2.7,3.7 1.6,2.36
IIPAKTUYECKOE |M MAaTEMaTUYECKOM CTaTUCTUKN»

3aHATHE

Pa3nen 9 OCHOBBI TPUTOHOMETPHH 26

Tema 9.1 Yucii0Basg OKPYKHOCTh 10

3anstue 9.1.1 |Yucnosast okpy>kHOCTb. ['pagycHas U paguaHHasi BEIUYUHBI YIJIOB. 2 1.5 1.9,2.5,34
Teopus

3anstue 9.1.2 |CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC JEeUCTBUTEILHOIO YUCIA. 3HAKU 2 2.8 14,2.5,3.2,3.5
Teopus Y 3HAYEeHMsI CUHYyCa, KOCUHYCAa, TAHT€HCA U KOTaHIeHca

3anstue 9.1.3 |CooTHOIIEHHE MEXKTY TPUTOHOMETPHUESCKUMHU (YHKIIMSIMU OJTHOTO 2 2.8 1.4,2.2,3.2,3.5
NPaKTUYECKOE |apryMeHTa COOTHOIIEHHE MEX/y TPUTOHOMETPUYECKHUMHU (QYHKIIUSAMU

3aHATHE OJTHOTO apryMeHTa

3anstue 9.1.4 |YeTHOCTb U HEUETHOCTh TPUTOHOMETPHUECKUX (PYHKITHIA. 2 1.5 1.5,2.3,3.3,3.5
IPAKTHYECKOE

3aHATHE

3ansatue 9.1.5 [HaxoxxaeHue ogHON TPUTOHOMETPHUECKON (DYHKIIMU O 33JJaHHOMY 2 2.8 1.9,2.4,3.3,3.5
MPAKTUYECKOE |3HAYEHUIO JAPYTOM.

3aHsTHE

Tema 9.2 DopMyJIbl CJI0KEHUS U IPUBEACHHS.

3anstue 9.2.1 |®PopMyJibl CI0KEHUS U IPUBEJCHUS TPUTOHOMETPUUECKUX (PYyHKIMH. 2.8 1.4,2.1,3.3,3.5
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Teopus

3anstue 9.2.2 |Pemenue 3a1a4 v ynpakKHEHUH Ha MPUMEHEHHE (GOPMYIT CIIOKESHUS U 2 2.7 1.9,2.4,34
IIPAKTUYECKOE |[IPUBENCHUS.
3aHATHE
Tema 9.3 Tpuronomerpuyeckue popmMyJbl JBOHHOI0 U MOJJOBUHHOIO 4

aprymMeHra.
3anstue 9.3.1 |Tpuronomerpuyeckue GyHKIUU IBOMHOTO U MOJIOBUHHOTO apryMeHTa 2 2.8 1.9,2.1,3.3,3.5
Teopus
3anstue 9.3.2 [[IpeoOGpazoBaHue BbIpaXKEHUH ¢ TOMOIIBIO (POPMYJIT IBOMHOTO U 2 2.8 1.5,2.5,3.3,3.5
IPaKTUYECKOE |MOJIOBMHHOIO apryMeHTa.
3aHsTHE
Tema 9.4 IIpeoOpa3oBanus npousBeeHUsi TPUTOHOMeTPUYEeCKUX QyHKIUIH B| 2

CyYMMY M Pa3HOCTb, 1 HA000POT.
3anstue 9.4.1 |[I[IpeoOGpa3oBanus MpoU3BEACHHUS TPUTOHOMETPUYECKUX (YHKIUN B 2 2.8 1.5,2.1,3.3,3.5
TEOpHs CyMMY M Pa3HOCTb, U HA000POT
Tema 9.5 CgoiicTBa ¥ rpaMKU M TPUTOHOMETPUYECKUX PYHKIIUIA. 2
3anstue 9.5.1 |CsolicTBa u rpaduk GyHKIUH, y=sin X; y=cos X, y = tg X; y = ctg X 1 2.7 1.4,2.8,3.5
Teopus
3anstue 9.5.2 |OOpaTHble TPUrOHOMETpHUUYECKHE QYHKIUH. 1 1.5 14,2.3,34
Teopus
Tema 9.6 Tpuronomerpuyeckue ypaBHeHHs U HEPABEHCTBA.
3anstue 9.6.1 |IIpocreiinye TPUroHOMETPUUECKHUE YPABHEHUS. 1.5 1.5,2.3,34
TEOpHs
3anstue 9.6.2 [KonrtponbHas pabota Ne8 o teme: «Tpuronomerpusi» 2 2.8 1.7,2.3,3.4 1.5,2.7,2.8
MPAKTHYECKOE
3aHsTHE
Pa3nen 10 @yHKIHH, UX cBOlicTBa U rpaduku. CTeneHHbIe, NOKA3aTeJbHbIE, 20

JorapupmMmuyeckre U TPUrOHOMeTPUYeCKHe PYHKIMH.
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IIpeoOpasoBanus rpagpukos GpyHKuMi

Tema 10.1 DYyHKUMH, UX CBOMCTBA U TPaQuKH.
3anstue 10.1.1 |Oynknuu. CeorictBa GpyHKIMu: O01aCTh ONPEACICHUS 1 MHOXKECTBO 2.11 1.10,2.4,3.3
Teopus 3HaY€HUI, MOHOTOHHOCTh, YETHOCTb, HEUETHOCTb, OTPAHUUYEHHOCTb,

MEePUOANYHOCTbD.
3anstue 10.1.2 [[IpomexyTku Bo3pacTanus U yobiBanus GyHkiuu. Hanbombinee u 2 2.9 1.13,2.5,3.3
Teopus HauMEHbIlIee 3HaYeHUS! PYHKIMH, TOUKH SKCTPEMyMa.
3anstue 10.1.3 |O6patubie pyHkiuu. O6macTh ONpeaesIeHus U 00J1acTh 3HAYCHUH 2 2.11 1.8,2.1,3.6
Teopus obpatHoit ¢pynkuuu. ['paduk oOpaTtHOl pyHKIMU. ApUMeTHIeCcKHe

onepanuu Hax GyHKIUAMU. CrioskHast GyHKINS (KOMITO3HITHS).
Tema 10.2 CreneHnble, NOKa3aTeJbHbIE, JOrapupmMuyecKkne u 4

TPUTOHOMeETPUYecKue (PyHKIMH.
3anstue 10.2.1 |Crenennas QyHKIusI. 2 2.12 1.5,2.2,3.5,3.8
Teopus
3anstue 10.2.2 [[Toka3zarenbHas u norapupmudeckas GyHKINU. 2 2.12 1.4,2.8,3.5,3.8
Teopus
Tema 10.3 IIpeoOpa3oBanus rpadpukon 10
3anstue 10.3.1 [[Ipeo6GpazoBanus rpadukos. [lapamiensbHblil nepeHoc, CUMMETpUs 2 2.10 1.4,2.4,3.5
Teopus OTHOCHUTEJILHO Hayasla KOOpJAMHAT, CHMMETPHUS OTHOCUTENILHO NPSMOI

y= X. PacTspkeHnue u cxxatue rpadukoB GyHKIUN BAOIb OCeit

KOOpJUHAT.
3anstue 10.3.2 |IloctpoeHue rpadyuKOB C MOTYJIEM. 2 2.10 1.10, 2.5, 3.1
IIPAKTHYECKOE
3aHATHE
3anstue 10.3.3 |IIpeobpazoBanue rpa@uKoOB TPUTOHOMETPHUCCKUX (PYHKITUI 4 2.10 1.10,2.8,3.4,3.5
IPAKTHYECKOE
3aHATHE
3anstue 10.3.4 |Kontponbnas padota Ne9 no teme: "CoiicTBa u rpaguku GyHKImit". 2 2.12 1.7,2.3,3.5 2.10,2.11, 2.12,
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IIPaKTUYECKOE 2.9
3aHsTHE

Pa3nea 11 MHOrorpaHHUKHY M KpyrJble Teja 26

Tema 11.1 ITonsiTHe MHOTOTPAHHUKOB. BBl MHOTOrpAHHHMKOB.

3anstue 11.1.1 |[Tonstue MHOTOrpaHHUKOB. Bepiunsbl, pedpa, rpaHu MHOTOTpaHHHUKA. 2.27 1.7,2.7,3.6
Teopus Brinykiible MHOTOTPaHHHUKH.

3ansrue 11.1.2 |IIpusma npsamas u HakiaoHHas. [IpaBunpHas npusma. [lnomans 2 2.27 1.9,2.7,3.7
TEOpHsI MIOBEPXHOCTH MPU3MBI.

3anstue 11.1.3 |[Tapannenenunen, ky6. [Inomaap moBepxHocTH napaienenuneaa u 2 2.27 1.10,2.9, 3.6
Teopus KyOa.

3anstue 11.1.4 |[Tupamuna. [lpaBunpHas nupamuaa. Y cedeHHas nupamujaa. Terpasap 2 2.27 1.9,2.9,3.6
Teopus [Inomanb MOBEPXHOCTH MUPAMMIBI.

Tema 11.2 CuMMeTpus M ce4eHHs] B MHOTOTPAHHHMKAX.

3anstue 11.2.1 |Bunel cummMerpun B MHOrorpanHukax. [loctpoenue ceuenmii B 2.29 1.8,2.4,3.6
NPaKTUYECKOE |MHOrorpaHHMKax

3aHsTHE

Tema 11.3 Tesia M1 MOBEPXHOCTH BpaLeHH. 10

3anstue 11.3.1 |Tena Bpamenus. OcHoBaHue, BEICOTA, OOKOBAs MOBEPXHOCTb, 2 2.31 19,2.3,3.6
Teopus o0pa3sylolas, pa3BepTKa TeJl BpalleHHsl.

3ansrue 11.3.2 |Hununap. [1nomaas noBepXHOCTH HUIMHIIPA. 2 2.27 1.4,2.3,3.6
HPaKTHYECKOe

3aHsTHE

3anstue 11.3.3 |Konyc. Yceuennslit konyc. [1nomaas moBepXHOCTH KOHYC. 2 2.27 1.13,2.2,3.6
IIPAKTHUYECKOE

3aHsTHE

3anstue 11.3.4 |1lap u cdhepa. Bzaumuoe pacronoxkerre cepsl U IIOCKOCTH. 2 2.27 1.10,2.9, 3.6
Teopus

3anstue 11.3.5 |OceBbie ceueHus U ceueHus, napaviebHble OCHOBaHUIO. Perienne 2 2.29 19,2.1,3.6
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IIPaKTUYECKOE

3a/IaHUM HA IIOCTPOCHHUE OCEBBIX CEUCHHUI U CEYEHUN, TapaJlIeIbHbIX

3aHITHC OCHOBAHHUIO.
Tema 11.4 O0BeMbI TeJI.

3anstue 11.4.1 [O6bem npsimoyronsHOTO napaienenuneaa. Oobem npsamMon u 2.34 1.7,2.4,3.6

MPaKTUYECKOE |HAKJIOHHOW MPU3MBI U ITUIHH/IPA.

3aHATUC

3anstue 11.4.2 |O6beM nupamuibl, KoHyca, mapa. [lnomans chepbr 2 2.34 1.7,2.9,3.6

MPaKTUYECKOE

3aHATHE

3anstue 11.4.3 |KontponsHas padora Nel0 o teme: «K MHOTOrpaHHUKHU U KPYTJIbIE 2 2.27 1.5,2.6,3.6 2.27,2.29,2.31,
MPaKTUYECKOE |Telay 2.34
3aHATHE

Pa3znen 12 Havajga MmaTeMaTHYeCKOro aHAJIHN3A 32

Tema 12.1 IlonsiTue mocjie0BATEJILHOCTH. 10

3anstue 12.1.1 |[ITocaemoBaTenbHocTH. CIIOCOOBI 3aJaHUI U CBOMCTBA YMCIOBBIX 2 2.13 1.10,2.4,3.3

Teopus OCJIEJ0BATEILHOCTEMN.

3ansarue 12.1.2 [[Ipenen nmocieaoBaTEeIbHOCTH. 2 2.14 19,29, 35

TEeOpHst

3anstue 12.1.3 |CymmupoBaHue nocieaoBarenbHocTell. ApudmMerndeckas u 4 2.14 1.10,2.5,3.5

MPaKTUYECKOE |reoMeTpUUecKasi IpOrpeccu.

3aHATHE

3anstue 12.1.4 |IlonsaTre 0 HEMPEPHIBHOCTH (YHKIIHH. 2 2.14 1.10,2.5,3.2

TEOpHst

Tema 12.2 IMonsiTEe MPOU3BOAHOI. 14

3anstue 12.2.1 |IIpousBonanas, e€¢ pusnyeckuii cMpici. Pemenne 3a1a4 Ha MpUMEHEHHE 2 2.15 1.4,2.1,3.3,3.5

TEOpUst (U3MYECKOTO CMBICITA TPOU3BOIHOM.

3anstue 12.2.2 |Tabnuia npon3BOAHBIX. 4 2.13 1.9,2.6,3.3,3.5

TEOPHSI
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3ansarue 12.2.3 [[IpousBoaHas CyMMbl, pa3HOCTH, IPOU3BEICHUS, YACTHOTO. 2 2.13 14,18,2.1,3.3,
IPAKTHYECKOE 3.5
3aHATHE

3anstue 12.2.4 ([IpousBoaHast C10KHON QyHKIUH. 4 2.13 1.5,2.5,3.3,3.5
MIPaKTUYECKOE

3aHATUE

3anstue 12.2.5 ([IpousBogHast moka3zaTenbHON U JOTrapUPMUUECKON ()yHKITHIA. 2 2.13 1.9,2.3,3.3,3.5
npaktuueckoe |[IpousBoaHas TPUTOHOMETPUYECKUX (PYHKIIUH.

3aHsTUE

Tema 12.3 HccaenoBanue GyHKUMii ¢ MOMOIIBLIO IPOU3BOIHOM.

3anstue 12.3.1 |MccnenoBanre GyHKINI C TOMOIIBIO TPOU3BOIHOM, TOCTPOCHUE 2.14 1.8,2.7,3.3,3.5
npakTHYeckoe |rpadukoB ¢ mpUMeHeHHueM pou3BoAHou. [locTpoenue rpadukon

3aHSTHE (GyHKIMA ¢ MPUMEHEHUEM MPOU3BOTHOM.

Tema 12.4 Bropasi npouszBoaHas.

3ansarue 12.4.1 |HaxoxaeHue BTOpoi NMPOU3BOAHOM, €€ TECOMETPUYECKUI U 2.17 1.7,2.8,3.3,3.5
Teopus (bU3NYEeCKHUi CMBICIL.

3anstue 12.4.2 |KontponsHas padota Nel 1 o teme: «IIponsBognas GyHKIHN. 2 2.13,2.14, 2.15 1.5,2.2,3.3,3.5 2.13,2.14, 2.15,
IIPAKTHUYECKOE 2.17
3aHSTHE

Paznean 13 HNHTerpaj u ero npuMeHeHue 28

Tema 13.1 IlepBooOpa3Hasi u MHTErpaJl. 28

3anstue 13.1.1 [[IepBooOpa3nas u uHTErpal. 4 1.3 1.9,2.4,28,3.5
TEOpHs

3anstue 13.1.2 |HenocpeacTBeHHOE HHTErPUPOBAHUE. 4 1.4 1.7,2.5,3.3,3.5
TEOpHst

3anstue 13.1.3 |Pemenue 3aqanuii Ha HAX0XACHUE IEPBOOOPA3HBIX U HHTETPAJIOB. 4 1.4 1.7,2.6,3.2
MPAKTHYECKOE

3aHsTHE
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3anstue 13.1.4 |Onpenenenuniii uaTerpan. @opmyna Hetorona- JleiiOnuiia. 2 2.16 1.9,2.4,3.3,3.5
TEeOpHst
3anstue 13.1.5 |[IlpumeHeHNE ONPEASICHHOT0 HHTETPpaIa 711 HAaXO0XKICHUS TIIOMATH 2 2.16 1.10,2.7,3.3,3.5
MPaKTUYECKOE |KPUBOJIMHEHMHOW Tpaneuuu.
3aHSTHE
3anstue 13.1.6 |[Ipumenenune uaTErpaia B GU3NKE U TEOMETPHUH. 4 2.22 1.8,1.9,2.6,3.3,
IIPAKTHYECKOE 3.5
3aHATHE
3anstue 13.1.7 |KontponbHas padorta Nel2 o treme:«IlepBooOpa3Has u HHTETpa». 1 2.16 19,28,3.3,35 [1.3,14,2.16,2.22
MPaKTUYECKOE
3aHATHE
3anstue 13.1.8 [[Ipumenenune unrerpana B GU3MKE U TEOMETPUU 7 2.17 1.4,2.2,34
KOHCYJIbTaIUs

DK3aMeH 6

DK3aMeH 6

BCEI'O: | 260

TemaTuka HHAUBUAYAJIBbHBIX IPOCKTOB

— O O 00 31O N W~

— p—

. BiiusiHue MHTEHCUBHOCTH peKJIaMbl Ha BEIOOP YEIIOBEKOM MPOAYKIIUU
. Bemirpeiiinas cutyanus B a3apTHBIX UTPax

. CraTuctuka paguanmoHHoro GoHa mocjie riaodansHoi aBapuu Ha YepHoObUTbcKON ADC
. JJaOupHuHTHI: MOUCK BBIXO/1A

. Ucnnonp30BaHne MaTeMaTUUYECKUX METOAO0B JJISI OLICHKH DKOJIOTHUYECKOTO COCTOSIHUS OKPY)KaIOHICﬁ Cpcabl
. MecTo mateMaTuKu B N3YUCHHUHN aKyCTUYCCKUX XaPAKTCPUCTHK CIIYXOBBLIX allllapaTOB
. Ucnnonk3oBanue HCPABCHCTB IIPH PCIHICHHH 9KOHOMUYCCKUX 3a1a4

. MaTremaTtndeckoe ucciaeoBaHue YSKOHOMHUIHOCTH MOCTPOCHUS MUCIIMHBIX COT
. Marematuueckas npupoaa My3bIKH

. MaTemarnuyeckue MOACIN B BOCHHOM JEJIC

. I11aTOHOBEI Tejla ¥ MacIITaOHOE CTPOUTCIILCTBO
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12. UppallnOHAIBHOCTH B apXUTEKTYpE

13. [Ipumenenue Teopem UeBbl 1 MeHenas 715 pelieHus 3aa4 MOBBIIIEHHOW CII0KHOCTH
14. 'eomeTpryecKoe pelIeHne HETEOMETPUUECKHUX 3a/1a4
15. Metox koopauHaT: cioco0 mudpoBaHus HHPOPMAIIUH O MECTOIOIOKEHUN 00BEKTOB B IIPOCTPAHCTBE

2.3. CBsA3b AUIAKTHYECKHUX €IMHUI] C IPeIMETHBIMH Pe3yIbTaTAMU

IIpeamMeTHbIE pe3yabTaThl

JIngakTHyecKue eTMHUIbI

HNujpexcol TeM 3aHATHH

3.1 chopmupoBaHHOCTh npeacTaBicHuit o (1.1 3HaueHne maTemarndeckor Hayku ais [1.1.1
MaTeMaTUKE KaK 4aCTH MUPOBOU KyJIbTYpHI |pEIICHUs 3a/1a4, BO3HUKAIOIIUX B TEOPUU U
U 0 MECTE MaTeMaTUKU B COBPEMEHHOM MPaKTHUKE;
IUBUITM3ALAH, O CIOCO0AX ONMUCAHUA HA (2 | primonusTs apudMeTHUeCKHE AeiicTBus |2.2.1,2.2.2
MaTeMaTUYECKOM SI3bIKE SIBJICHUMN HaJl YMCIIaMH, COUeTas YCTHBIE 1
PCAJIBHOTO MHUDA, [HCbMEHHBIE TIPUEMEI;
2.10 ctpouts TpadMKu U3yICHHBIX 10.3.2
GYHKIINUN, WILTIOCTPUPOBATH IO TPaPUKyY
CBOMCTBA AJIIEMEHTAPHBIX (DYHKITHH;
3.2 chopMUPOBAHHOCTH MPEACTABICHUN O (2.8 BEIYUCIATH 3HaUeHUE (DYHKIIUHU T10 9.1.2,9.1.3
MaTeMaTHYECKHUX MOHATHUIX KaK O 3aIaHHOMY 3HAYEHUIO apTyMEHTa MpH
BOKHEUIINX MaTEMAaTUYECKUX MOJICNIAX,  |pa3jUYHBIX CIOco0ax 3agaHust GyHKIINY;
TIO3BOJIAIOLINX OTMIUCBIBATE U M3Y9aTh 2.14 uCHOIB30BaTh IPOU3BOIHYO JUIS 12.1.4
pasHbIC IPOLECCHI U ABJICHUS; IOHUMAHNE | y3yvyenys CBOMCTB (DyHKIMIA M TOCTPOEHHUS
BO3MOKHOCTH aKCHOMATHYE€CKOIO rpaduKOB;
2
MOCTPOCHUSI MATEMAaTUYECKUX TEOPUI;
1.4 ncropuro pa3BUTHS NOHATHUS YUCIIA, 13.1.3
CO3JaHusl MaTEMAaTUYECKOIO aHaJIN3a,
BO3HUKHOBEHUS U PA3BUTHUS T€OMETPUU;
3.3 BiajicHUE METOJaMHM JI0Ka3aTeNbCTB U |2.26 aHATU3UPOBATh B MIPOCTEUIITNX 5.3.1

AJITOPUTMOB PCIICHHA; YMCHHC UX

ClIy4dasiax B3aMMHOC PACIIOJIOKCHHUC
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IIPUMCHATH, IPOBOAUTHL NOKA3aTCIbHBIC
PACCYKACHMA B XOJAC PCIICHUA 3a1a4;

00BEKTOB B MPOCTPAHCTBE;

2.28 BBINOJHATH YEPTEKHU 1O YCIOBUIM
3azay;

53.2

2.25 onuckIBaTh B3aUMHOE PACIOI0KEHUE
MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE,
apryMEHTUPOBATh CBOU CYXIEHUS 00 3TOM
PaCIIOI0KEHUH;

533

1.2 mmupoty u B TO %e BpeMs
OTPaHUYECHHOCTh IPUMEHEHHS
MaTEMaTUYECKUX METOJ/IOB K aHAIIU3Y U
UCCJIEIOBAHUIO MPOIECCOB U SIBJICHUH B
OpUpOJE U OOILECTBE;

7.1.3

1.5 yHuBepCcabHBIN XapaKTep 3aKOHOB
JIOTUKY MaTeMaTHYECKUX PACCYKIACHUMU, UX
IPUMEHHUMOCTH BO BCEX 00JIaCTIX
YEJI0BEYECKON AEATEIBHOCTH;

9.14

2.8 BBIYMCIIATH 3HAUCHUE (PYHKIIUHU IO
3aIJaHHOMY 3HAYEHHIO apryMEHTa IpH
pa3IMYHBIX cloco0ax 3aAaHus QyHKUIUU;

9.15,9.2.1,9.3.1,9.3.2,94.1

2.11 ucnionws3oBath noustue Gyukmuu s (10.1.1
ONMCAHUS U aHAJIN3a 3aBUCUMOCTEN

BEJIMYMH;

2.9 onpenensiTh OCHOBHBIE CBOMCTBA 10.1.2

YHUCIOBBIX (PYHKIIUH, HJUTIOCTPUPOBATH UX
Ha TpaduKax;
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2.13 HaxoAUTh IPOU3BOJHBIE
AJIeMEHTapHBIX (PYHKIUHT;

12.1.1,12.2.2,12.2.3,12.2.4,12.2.5, 12.4.2

2.15 nmpuMeHsTh TPOU3BOIHYIO IS
MIPOBEACHMS NPUOIMKEHHBIX BBIYUCICHUH,
pemarh 3a1a4M NPUKIAJHOTO XapaKkTepa Ha
HaXO0KJE€HUE HAauOOJIBIIETO U
HaVMEHBIIErO 3HAYCHUS,

12.2.1,12.4.2

2.14 ucnonb30BaTh MPOU3BOIHYIO JJIs
U3Yy4YEeHUs CBOMCTB (DYHKIMIA U MOCTPOEHUS
rpaduKoB;

12.3.1,12.4.2

2.17 ucnonp30BaTh MPUOOPETEHHBIC
3HAHUS U YMCHHS B ITPAKTUICCKON
JIeITEIIbHOCTH Y TTOBCEIHEBHOM KU3HU JIJIS
pelieHus MPUKIaIHbIX 3a7a4, B TOM YHCIIC
COLIMAILHO-DKOHOMHUYECKNX U
dbu3uYecKknx, Ha HauOOJIbIITHE U
HauMEHBIIINE 3HAUYEHUS, Ha HAaXO0XKICHUE
CKOPOCTH U YCKOPCHHSI.

12.4.1

1.4 ucroputo pa3BUTHS MOHITHUS YUCIA,
CO3/IaHHsI MAaTEMAaTHYECKOTO aHAJIN3a,
BO3HUKHOBEHUS U PA3BUTHUS T€OMETPUH;

13.1.2

2.16 BBIYUCHATH B IPOCTEUIINX CIydaAsIX
IUIOIIAIU U OOBEMBI C HCIIOJIB30BAHUEM
OIIPEIEICHHOTO UHTETPAIA;

13.1.4,13.1.5, 13.1.7

2.22 UCcnoab30BaTh MPUOOPETEHHBIE
3HAHUS U YMEHHUS B MPAKTUUECKOM

13.1.6
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NESTENHHOCTU U MTOBCEIHEBHOMN KU3HU:
JUISl IOCTPOEHHUSI U UCCIIEOBaHUS
OPOCTEUIINX MATEMAaTUUYECKUX MOJIENIEH.

3.4 BnajgeHue CTaHAAPTHBIMU PUEMaMU
pelIeHUs] pallMOHAIBHBIX U
UppalMOHAIbHBIX, I0KA3aTEJIbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM;
WCIIO0JIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX
porpaMm, B TOM YHCJIE JJIsl TIOMCKA MY TH
pelIeHUs U WITIOCTPALIMU PEIICHUS
YPaBHEHU U HEPABEHCTB;

2.2 HaxOoAUTh MPUOIMKCHHBIC 3HAUCHHS 2.1.1
BEJIMYMH U MOTPEIIHOCTH BBIUYUCICHUM
(abcomroTHAs 1 OTHOCUTENIbHAS);

2.3 cpaBHUBATH YHCIIOBBIC BBIPAKEHNS; 2.1.2

2.18 pemars palMoHalIbHBIE,
MOKa3aTelbHbIE, JIOTapuMUIecKue,
TPUTOHOMETPUUYECKHUE YPaBHEHUS,
CBOJISIIIMECS K JIMHEHHBIM U KBaJPATHBIM, &
TaK)K€ aHaJIOTUYHbIE HEPABEHCTBA U
CHUCTEMBI;

3.1.2,3.1.3,3.24,3.2.6

2.20 n300paxaTh HA KOOPIUHATHOM
TUTOCKOCTH PEIICHUS YPaBHCHUH,
HEPAaBEHCTB U CUCTEM C JIBYMSI
HEM3BECTHBIMH;

3.2.1,3.23

2.19 ucnonp3oBaTh rpadUyECKUl METO
pelIeHus] YypaBHEHH U HEPABEHCTB;

322

2.21 cocTaBusATh U pelIaTh YPaBHEHUS U
HEPABEHCTBA, CBSI3bIBAOIIME HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
NPUKJIAJIHBIX) 3aa9ax.

3.25

2.4 HaXOAUTh 3HAYEHUS KOPHSI, CTEIICHH,
jorapudma, TPUrOHOMETPUUECKUX

4.1.1,4.1.2,4.2.1,4.2.2,4.2.3,4.2.4,4.5.1,
453,455
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BBIPA)KEHUI Ha OCHOBE OIPEEICHUS,
UCIOJIb3YsI PU HEOOXOAUMOCTHU
UHCTPYMEHTAJIbHBIE CPEJCTBA;

2.5 mob30BaThCS MPUOTUKEHHON OIEHKON
IIPY [IPAKTUYECKUX pacuerax;

4.1.3

2.6 BBINIOJIHATH MPE0Opa3oBaHUs
BBIpaKEHUMN, TPUMEHSIST (HOPMYIIBI,
CBSI3aHHBIC CO CBOMCTBAMM CTEIICHEH,
Jgorapu(mMoB, TPUTOHOMETPUUYECKUX
dbyHKmii;

43.1,44.1,44.2,45.2,454

1.5 yHUBepCaJIbHBIN XapaKTep 3aKOHOB
JIOTMKH MaTEeMaTUYECKUX PACCYyXACHUH, UX
IPUMEHUMOCTb BO BCEX 00JIaCTAX
YEJI0BEUYECCKOM JICATEILHOCTH,

9.1.1,9.5.2,9.6.1

2.7 ucnonb30BaTh MPUOOPETCHHBIC 3HAHUS
U YMEHHS B IPAKTUYECKOM NESITEIHHOCTH U
MOBCEIHEBHOM JKU3HU: ISl MPAKTHYECKUX
pacdeToB 1o ¢popMyJiaM, BKITFOUYast
(dopMyIIbI, COEepIKAIIUE CTETICHH,
pajuKaibl, Jorapudmsl U
TPUTOHOMETPHUYECKHE (PYHKITUH,
UCIIOJIB3YSI PU HEOOXOIMMOCTH
CIIPaBOYHBIC MaTEPHAIIBI M IIPOCTEHIIIHE
BBIYHCIIUTEIBHBIC YCTPOUCTBA.

922

2.8 BBIUUCIIATH 3HAaUCHUE (PYHKITUU 110
3aJIaHHOMY 3HAYEHUIO apryMEHTa IpH

9.6.2
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pa3NUYHBIX crloco0ax 3aAaHus GyHKIUU;

2.10 ctpouTth TpaduKu N3YICHHBIX
GYHKIINN, WUTIOCTPUPOBATH IO TPaPuUKy
CBOMCTBA AJIEMEHTAPHBIX (DYHKITHI;

10.3.3

2.17 ucnonp30BaTh NPUOOPETEHHbBIE
3HAHUS U YMEHHUS B PAKTUUECKOM
NESATENBHOCTH U MMOBCEHEBHOM KU3HU IS
pelIeHus NPUKIAIHBIX 331a4, B TOM YHCIIE
COLIMAJIBHO-DKOHOMHUYECKUX H
¢usnyeckux, Ha HAanOOJIBIIUE U
HAauMEHBIIME 3HAYEHNS, HA HAXOKIECHUE
CKOPOCTH U YCKOPEHHUSI.

13.1.8

3.5 chopMUpPOBAHHOCTH MPEACTABICHUN 00
OCHOBHBIX MOHATHSIX, UACIX U METOJaX
MaTeMaTHYECKOTO aHalIn3a;

2.18 pemaTpe pauMOHaIbHEIE,
NOKa3aTelbHbIE, JIOTapu(MHUUECKHeE,
TPUTOHOMETPUUYECKHUE YPAaBHEHUS,
CBOJSIIMECS K JIMHEHHBIM U KBAJAPATHBIM, a
TaK)K€ aHaJIOTMYHbIE HEPABEHCTBA U
CUCTEMBI;

3.1.1

2.25 onuckIBaTh B3aUMHOE PACIOI0KEHUE
IPSIMBIX U IUIOCKOCTEUN B IIPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXICHHUS 00 3TOM
PaCIIONI0KEHUH;

5.1.1,5.2.1

2.26 aHanU3UPOBATh B MIPOCTEHIITUX
CIIy4asix B3aUMHOE PacIoIOKECHHE
00BEKTOB B MPOCTPAHCTBE;

522

2.32 npoBOAUTH JOKA3ATEIbHBIE

523
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PaCCyKACHMA B XOJAC PCHICHMA 3a/1a4;

2.28 BBINOJHATH YEPTEKHU 1O YCIOBUIM
3azay;

524

2.23 pacno3HaBaTh Ha YEPTEKAX U
MOJEJISIX MPOCTPAaHCTBEHHBIE (POPMBI;

6.1.1

2.30 pemaTh MJIaHUMETPUUECKHUE U
MPOCTEHMIINE CTEPEOMETPUUECKHE 3a]aU1
Ha HAXOXJICHUE T€OMETPHUUECKUX BEIMYUH
(1MH, yTIIOB, IUIOIIaACH, 00BEMOB);

6.1.3,6.1.4

2.33 ucnoab30BaTh NPUOOPETEHHbBIE
3HAHUS U YMEHHUS B PAKTUYECKOM
NESTENbHOCTH U MTOBCEIHEBHOM KU3HU:
JUISL KcclleIOBaHus (MOIETMPOBAaHUS)
HECJIOKHBIX NMPAKTHYECKUX CUTyallui Ha
OCHOBE M3yYEHHBIX ()OpPMYJI U CBOMCTB

(uryp;

6.1.6

2.8 BBIYMCIIATH 3HAUCHUE (PYHKIIUHU IO
3aIJaHHOMY 3HAYEHHIO apryMEHTa IpH
pa3IMYHBIX cloco0ax 3aAaHus QyHKUIUU;

9.12,9.13,9.15,9.2.1,9.3.1,9.3.2,9.4.1

1.5 yHuBepcalibHbBI XapaKTep 3aKOHOB
JIOTUKH MaT€MaTUUYECKUX PACCYKICHUHU, UX
IPUMEHUMOCTh BO BCEX 00JIaCTAX
YEJI0BEYECKON NEATENbHOCTH;

9.14

2.7 ucnonb30BaTh NPUOOPETEHHBIE 3HAHUS
Y YMEHUS B IPAKTUYECKON AEATENBHOCTH U

9.5.1
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MIOBCETHEBHOM JKU3HM: JUISI TPAKTUICCKUX
pacueToB 1o ¢hopmyJiaMm, BKIIOYast
dbopmyIibl, CoiepIKalllie CTETICHH,
paauKabl, J0rapupMbl 1
TPUTOHOMETPHUUECKHE (PYHKITUH,
UCIOJIB3YS IPU HEOOXOTUMOCTHU
CIIPaBOYHBIC MaTEPHAIIbI M IPOCTEHIIIHE
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

2.12 ucnonp30BaTh NPUOOPETEHHDBIE
3HAHUS U YMEHHUS B PAKTUUECKOM
NEeSATENbHOCTH U MTOBCETHEBHOM KU3HU: IS
OMMCAaHUs C MOMOUIBIO0 (PYHKIIUI
Pa3IMYHBIX 3aBUCUMOCTEN, ITPEICTABICHHUS
uX rpaduuecku, HHTEPIpeTaluu
rpaduKoB.

10.2.1,10.2.2, 10.3.4

2.10 ctpouth rpaduKu U3y4EHHBIX
(GyHKUMN, WUTIOCTPUPOBATH O rpapuKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKIUH;

10.3.1,10.3.3

2.14 ucnonb30BaTh MPOU3BOIHYIO JJIs
U3Y4YEeHUS CBOMCTB (DYHKIIMIA U TOCTPOCHUS
rpaduKoB;

12.1.2,12.1.3,12.3.1, 12.4.2

2.15 npuMeHsTh TPOU3BOIHYIO JJIs
POBEICHUS IPUOIMKEHHBIX BBIYUCICHUH,
pemarh 3a1a41 NPUKIAJHOTO XapaKkTepa Ha
HaXO0KJE€HUE HAauOOJBIIEr0 U
HaVMEHBILIETO 3HAUCHMUS;

12.2.1,12.4.2
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2.13 HaXOUTh IPOU3BOIHBIC 12.2.2,12.2.3,12.2.4,12.2.5,12.4.2
3JIEMEHTAPHBIX (PYHKIIH;

2.17 ucnonp30BaTh NPUOOPETEHHBIE 12.4.1
3HAHUA U YMEHHUS B MIPAKTUIECKOU
JeSITeIbHOCTH 1 TIOBCETHEBHOM JKU3HH TSI
pelleHus] MPUKIAHBIX 3a7a4, B TOM YHCIIe
COLIMAJIbHO-?)KOHOMUYECKUX U
dusznuecKknx, Ha HauOOJBIITHE U
HauMEHbIIINE 3HAYCHUsI, Ha HAX0XK/ICHUE
CKOPOCTHU U YCKOPEHHSI.

1.3 3HaYeHue MPAKTUKHA U BONPOCOB, 13.1.1
BO3HUKAIOIIMX B CAMOW MATEMATUKE IS
(dbopMHUpPOBAHUS U PA3BUTHS
MaTeMaTUYECKOU HAYKH;

1.4 ucToputo pa3BUTHUA MOHATHS YMUCIIA, 13.1.2
CO37]aHUsl MAaTEMAaTUYECKOI0 aHaJN3a,
BO3HUKHOBEHUS U PA3BUTHUS T€OMETPUH;

2.16 BBIYUCHATH B IPOCTEUIINX CITydasIX 13.1.4,13.1.5,13.1.7
ILIOLIAIA U 00BEMBI C UCIIOJIL30BAHUEM
OTIPEJICICHHOTO MHTErpaia;

2.22 ucnoab30BaTh NPUOOPETEHHbBIE 13.1.6
3HAHUS U YMEHHUS B PAKTUUECKOM
NESATENbHOCTH U MTOBCEIHEBHOM KU3HU:
JUTSl IOCTPOEHHUSI U UCCIIEOBaHUS
MPOCTEUILINX MATEMATUYECKUX MOJIETIEH.

3.6 By1aficHHE€ OCHOBHBIMM MOHSATUSIMHU O 2.26 aHaNM3UPOBATH B MIPOCTEUIIINX 5.3.1
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TUTOCKUX ¥ POCTPAHCTBEHHBIX
reOMETPUUYECKUX PUTypax, UX OCHOBHBIX
CBOICTBaX; CHOPMHUPOBAHHOCTh YMEHUS
pacro3HaBaTh Ha YEPTEKAX, MOJICIIAX U B
pearbHOM MHpE T€OMETPUIECKUE (PUTYPBI;
NPUMEHEHNE U3yYECHHBIX CBOICTB
reoMeTpudeckux Guryp u Gopmy ams
pEeIIeHUs TEOMETPUUYECKUX 3a1a4 U 33/1a4 C
IPAKTUUECKUM COJIEP)KAHUEM;

Cllydasix B3aMMHOE PacIlOJIOKEHUE
00BEKTOB B MPOCTPAHCTBE;

2.24 COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C
UX OMUCAHUSAMH, U300PKCHUSIMU;

6.1.2

2.33 ucnoabp30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHHUS B PAKTUUECKOM
NESATENbHOCTH U MTOBCEIHEBHOM KU3HU:
JUTSL KcclieIOBaHus (MOIETMPOBaHUS)
HECJIOKHBIX NMPAKTHYECKUX CUTyallui Ha
OCHOBE M3yUYEHHBIX (POPMYII U CBOMCTB

(uryp;

6.1.5,6.1.6,6.1.8

2.23 pacno3HaBaTh Ha YEPTEKAX U 6.1.7
MOJIEJISIX TIPOCTPAHCTBEHHBIE (POPMBI;
2.11 ucnonb3oBath nousitue Gpynkuuu aus (10.1.3

OIMMCAHUS U aHAJIN3a 3aBUCUMOCTEH
BCJIMYUH;

2.27 nzo0paxaTh OCHOBHBIC

11.1.1, 11.1.3, 11.1.4, 11.3.2, 11.3.3,

MHOT'OTPAaHHUKH U KPYTJIbIE TENA; 11.3.4,11.4.3
2.29 ctpouTts npocTeime ceuenus kyoa, |(11.2.1,11.3.5
IPU3MBI, IMPAMHU/IBI;

2.31 ncnonp30BaTh MPU PELIEHUU 11.3.1
CTEPEOMETPUYECKUX 3a]1a4

IUTAHUMETPUYECKHE (PaKThl U METOIBI;

2.34 BpIunciIEeHU 00BEMOB U IUIOIIAAEH 114.1,11.4.2

IIOBEPXHOCTEN ITPOCTPAHCTBEHHBIX TEJI IIPU
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pELIEHNH NMPAKTUYECKUX 3a7a4, UCTIOJIb3Ys
IpY HEOOXOUMOCTH CIPAaBOYHUKH U
BBIYMCIIUTEIBHBIE YCTPOKCTBA.

3.7 chopMHUPOBAHHOCTH MPEICTABICHUM O
IpoIieccax U SABJICHUAX, HMCIOIIUX
BEPOSTHOCTHBIN XapakTep, O
CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaIbHOM MHpE, 00 OCHOBHBIX MOHATHAX
9JIEMEHTAPHON TEOPHH BEPOSITHOCTEH;
YMCHHH HaXOUTh M OIICHUBATh
BEPOSTHOCTH HACTYIICHUS COOBITUI B
MPOCTCHINNX MPAKTUYCCKUX CUTYAIHSIX U
OCHOBHBIC XapaKTCPUCTHKH CITy9IalHbIX
BEJINYMH;

2.1 BBIMONHATE apuMETUYECKUE IEHCTBUS
HaJl YMCJIaMU, COYETasl yCTHBIEC U
MUCHMEHHBIE TIPUEMBI;

223

1.2 mupoty u B TO %e BpeMs
OTPAaHUYCHHOCTh MPUMEHEHHUS
MaTeMaTUYECKUX METOJIOB K aHAIU3Y U
HCCJIEIOBAHUIO MIPOIIECCOB U SIBJICHUH B
PHUPOJIC U OOIIECTBE;

7.1.1,7.2.3

2.35 pemaTh npocTerme KOMOMHATOPHBIE
3a/layu METOJIOM epedopa, a TaKxKe ¢
UCII0JIb30BaHUEM U3BECTHBIX (hOPMYIT,

7.2.1,7.2.2

1.6 BEpOATHOCTHBIN XapaKTep Pa3IMUHbIX
IIPOLIECCOB OKPYKAIOLIETO0 MUPA.

8.1.1,8.1.3,8.2.3

2.36 BBIYUCIATH B IPOCTEUIINX CIyYaAsIX
BEPOSITHOCTU COOBITUI HAa OCHOBE
NoJIcCYeTa YMCiia UCXO0B JJI aHaIu3a
peanbHBIX YHCIOBBIX JaHHBIX,
MIPEICTABICHHBIX B BUJE IHArPamM,
rpadukoB; aHanu3a nHGOpMaIUn
CTaTUCTUYECKOT0 XapaKTepa.

8.1.2,8.2.1,8.2.2

2.27 nzo0paxaTb OCHOBHBIC
MHOT'OTPAaHHUKHU U KPYTJIbIE TENa;

11.1.2
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3.8 BiIaJieHNE HaBBIKAMU UCIIOJIL30BAaHUSA
rOTOBBIX KOMITBIOTEPHBIX TPOTPaMM MpU
pelieHnuy 3a1a4.

2.35 pemath mpocteiiiue koMOuHatopHseie |7.1.2

3a/layu METOJIOM Nepedopa, a TAKXKe C

UCII0JIb30BaHUEM HU3BECTHBIX (hOPMYII,;

2.12 ucnonp30BaTh NPUOOPETEHHBIE 10.2.1, 10.2.2

3HAHMS U YMEHHS B IPAKTUYECKOM
JESITEIbHOCTH U TIOBCEITHEBHOM JKU3HM: ITIs1
OINHCAHUs C TOMOILBIO PYHKIMMA
pa3IMYHbIX 3aBUCUMOCTEN, TPEICTaBICHMS
uX rpauyecku, HHTEpIpeTaluu
rpaduKoB.

2.4. XapaKTepuCTHKA OCHOBHBIX BU/0B Y4€0HOM 1eSITeJJbHOCTH 00y4AI0IUXCH

HanmMeHnoBaHue TeMbl

XapakTepuCTHKA OCHOBHBIX BHI0B JeSITeJIbHOCTH 00yUyaromerocs (Ha ypoBHe
Y4eOHBIX AelCTBU)

Pasnen 1 Beenenue

Tema 1.1 BBeneunue

O3HaKOMIJICHHE C POJIBbO MAaTCMATHKH B HAYKC, TCXHUKC, 9KOHOMUKC,
I/IH(I)OpMaLII/IOHHBIX TCXHOJIOTHUAX U HpaKTHqCCKOﬁ ACATCIIBHOCTH,

03HAKOMJICHHUE C TEJISIMU ¥ 3aJ]a9aMy U3yUYCeHUSI MATEMAaTHKU TTPU OCBOCHUU
cuemuaibHocteit CIIO.

Pa3nen 2 Pa3zBuTHe MOHATHUS O YHUCIIE

Tema 2.1 IlonsTHE LENBIX, pAMOHATIBHBIX
U JCUCTBUTENBHBIX YNCEI

BrimonasaTs apudmeTnieckue ASHCTBUS HAJl YUCIIaMU, COUeTast YCTHBIC U MMCbMEHHBIC
MIPUEMBI; HAXOAUTH MPUOIKCHHBIC 3HAYCHUS BEIMYUH U TIOTPEIITHOCTH BHIYUCICHUN
(abcoroTHAs! ¥ OTHOCUTENBHAS ); CPABHUBATH YMCIIOBHIE BBIPAKECHUS; HAXOAHUTh
OIMOKH B MPEe0Opa30BaHUSX U BBIYUCICHUSX;

BBITIOJIHATH PacyeTsl o popMyiam;
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Tema 2.2 TloHITHE KOMIUIEKCHOTO YHCIA

BreIinoassaTh apI/I(i)MGTI/I‘-ICCKI/Ie I[CﬁCTBHSI HaJl YUCJIaMH, COUYCTAaA YCTHBIC U IIMCbMCHHBIC
IMPUCMBbI; HAXOIHUTDb HpI/I6JII/I}KeHHLI€ 3HA4YCHUA BCIIMYHH U ITOTPCITHOCTH BBIUHCJICHUI
(a6COJ'II-OTHa$I 151 OTHOCI/ITGJIBHaH); CPaBHUBATHb YHCJIOBLIC BBIPAKCHUSA, HAXOIUTH
OIOKHU B HpCO6p330BaHI/ISIX N BBIYHCJIICHUAIX

HaXOJIUTh YPaBHEHUS] OKPYKHOCTH, CPepbl, TNIOCKOCTH. BEIUHUCIATE PaCCTOSIHUS MEKTY
ToukKamMu. M3yunTh CBOMCTBA BEKTOPHBIX BEJIMYMH, [TPABUJIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, ITPAaBUJIa HAXO0XKICHHUS KOOPJAUHAT BEKTOPA B
IIPOCTPAHCTBE, MPaBUjla JCUCTBUN C BEKTOPaMH, 3aJaHHBIMU KOOPIMHATAMM.
[IprMeHsTh TEOPHIO IIPU PELICHUH 3a1a4 Ha JEUCTBUS C BEKTOpaMu. M3yunts
CKQJISIPHOE MPOU3BEAEHUE BEKTOPOB, BEKTOPHOE YPABHEHUE MPSIMOM U TIIOCKOCTH.
[IprMeHATh TEOPUIO NPU PEUIEHUH 3a7a4 Ha IEUCTBUS C BEKTOPAMH, HA KOOPJANHATHBIN
METOJ, Ha IPUMEHEHHUE BEKTOPOB ISl BBIYMCIIEHUS BEJIMUHH YIJIOB U PACCTOSIHUM. ;

mpeoOpa30BEIBATH YMCIIOBHIEC U OYKBEHHBIC BBIPAKEHUS, COJIEPIKAIINE PATUKAIIBI U
CTETNICHU, TPUMEHSISI CBOWCTBA;

Paznien 3 YpaBHeHUs U HEpABEHCTBA

Tema 3.1 YpaBHeHus

O3HaKOMUTHCS ¢ MPOCTEHIITUMHU CBEJCHUSAMH O KOPHSIX alire0OpandecKuX ypaBHEHHU, C
MOHSTUSAMU UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHCHUM;

UCIIOJIb30BaTh CBOMCTBA U Tpaduku GyHKIMMA s pemieHus ypasHeHui. [loBToputh
OCHOBHBIE ITPUEMBI PEIICHUS] CUCTEM;

Tema 3.2 HepaBenctsa

pelaTh ypaBHEHUs, IPUMEHSS BCE MPUEMBI (pa3yioKEeHUE HAa MHOYKUTEIH, BBECHUE
HOBBIX HEU3BECTHBIX, II0JICTAHOBKA, IpapUUECKUl METON);

peniaTh CUCTEMbl ypaBHEHUHN, MPUMEHSISI pa3IMuHble clIocoObl. O3HAKOMUTHCS C
oOILIMMHU BOMTPOCAMH PEIICHUSI HEPABEHCTB U UCIOJIb30BAHUS CBOMCTB U IparKOB
GyHKUMN TPU pelieHu

MNPUMCHATb MAaTCMATUYICCKUC MCTOAbI I PCHICHWA COACPKATCIIbHBIX 3a/1a4 U3
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pa3nUYHBIX 00JacTel HAYKU U NMpakTUKU. HTepnpeTupoBaTh pe3ynbTaThl, yYUTHIBATh
peanbHbIE OTPAaHUYCHUS;

Paznen 4 Kopuu, crenenu u jorapu@msl

Tema 4.1 KopHu u crenenu

O3HAKOMUTBCS C IIOHATUEM KOPHs N-U CTEIICHHU, CBOMCTBAMU PAJAUKAIIOB, CTEIICHU C
NENCTBUTENBHBIM NTOKA3aTEIEM, C IPABUJIAMH CPABHEHUEM KOPHEM;

O3HAKOMMUTBLCA C IPUMCHCHHUCM KOpHeﬁ U CTCIICHEH IIPpHU BBIYUCICHHUH CPCIHUX,

HpCO6p330BI>IBaTB YHCJIOBBIC U 6YKBCHHI>IC BBIPAKCHUA, COACPKAIINC paIUKAIIbI K
CTCIICHU, ITPUMCHA CBOﬁCTBa;

3aMuCHIBATh KOPEHb N-bIH CTEMEHU B BHJIC CTEIICHU C APOOHBIM MMOKA3aTEIEM H
Ha000poT;

@OpMYJII/IpOBaTB OIIPCACIICHUC KOPHA. CTCIICHU C HeﬁCTBHTeﬂbHBIM ITOKa3aTCJICM U
CBOﬁCTBa; BBIYUCJEATE U CPABHUBATH KOPHHU, CTCIICHU C pallMOHAJIbHBIM ITIOKA3aTCJICM,
ACJIaTb NPUKUAKY 3HAYCHUA KOPHs, CTCIICHU, CPABHUBATb 3HAUYCHUA KOPHs, CTCIICHU
HCIIOJIB3YS, IIpU H€O6XOI[I/IMOCTI/I, HHCTPYMCHTAJIbHBIC CPCACTBA,

Tewma 4.2 Jlorapudmsi

BBITIOJTHATDH MPE0OpPa30BaHMSI BRIPAXKEHUHN, IPUMEHSST (DOPMYJIBI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JIOrapu(pMOB;

Tema 4.3 TIpeoOpazoBanue
UPpaMOHATBHBIX, CTCTICHHBIX U
MTOKA3aTEIIbHBIX BBIPAXKEHUH.

BBITIOJIHATD MPE00OpPa30BaHMS BBIPAXKEHUHN, IPUMEHSST (POPMYJIbl, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JTorapu(pmMoB;

Tewma 4.4 Tlpeo6pazoBanue
JorapuMUYECKUX BBIPAKECHUM

BBITIOJIHATDH NMPE0OPa30BaHMS BRIPAXKEHUHN, IPUMEHSST (DOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JIOrapu(pMOB;

onpeaensTh 00JacTh AOMYCTUMBIX 3HAUEHUN JTOrapu(pMUUYECKOTO BbIPAKEHUS;

Tema 4.5 Pemienue npocTenmmx
MOKA3aTeNbHBIX U JTOTapU(HMHUUECKIX
YPAaBHEHUW U HEPABEHCTB.

peraTh moka3areabHble UPPAIMOHATIBHEIE, IOTApU(PMUYECKUE YPAaBHEHUS U
HEPABEHCTBA 10 U3BECTHBIM AJITOPUTMAM.
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Paznen S [IpsAamMble U IIIOCKOCTH B POCTPAHCTBE

Tema 5.1 IIpsimbie B TpOCTpaHCTBE

dopMyIMpOBaTh U MPUBOJUTH J0KA3ATEIHCTBA MPU3HAKOB B3AMMHOTO PACIIOIOKEHUS
OpSIMBIX U TUIOCKOCTEH. Pacrno3HaBaTh Ha 4epTekax U MOJEISAX pa3IMUHbIC CIIydau
B3aMMHOI'0 PACTONI0KEHUS NMPAMBIX U TIJIOCKOCTEN, apryMEHTUPOBATh CBOU CYXKICHUS;

Tema 5.2 IlnockocTH B IPOCTPAHCTBE

(DOPMYJ'H/IpOBaTL " IIPUBOJUTH AOKA3aTCIbCTBA IIPU3HAKOB B3aMMHOI'O PACIIOJIOKCHHA
IMPAMBIX U IIocKkocTeu. Pacro3HaBaTth Ha YCPpTCIKaxX U MOJACIIAX PA3JIMIHBIC ClIydau
B3aMMHOTO PACIIOJIOKCHUS IIPAMBIX U HHOCKOCTeﬁ, APryMCHTHPOBATb CBOU CYKICHUA,

dbopMyIIUpoOBaTH ONpEICTEHUS, MPU3HAKU U CBOMCTBA MapaJUIeIbHbIX U
MEPIEHAUKYIJISIPHBIX TUIOCKOCTEM, ABYTPAHHBIX U JUHEUHBIX YTJIOB;

BBIIIOJIHATD ITOCTPOCHUA YITIOB MCKAY IIPAMBIMU, HpHMOﬁ H IINIOCKOCTBIO, MCKIY
IINIOCKOCTAMMU I10 OITMCAHWIO U PACIIO3HABATb UX HA MOACIIAX,

Tema 5.3 ['eomeTpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA.

IIPUMEHSATH IPU3HAKHA U CBOMCTBA PACIIONOKEHUS IPAMBIX U TUIOCKOCTEN IIPU PELICHUN
3az1a4. M300pakaTh Ha pUCYHKaX U KOHCTPYHPOBATh HA MOJIEIISAX NEPIEHIUKYJIISPBI U
HAaKJIOHHBIE K IUIOCKOCTH, IPSIMBIE, TapAJUIECIIbHBIC IITIOCKOCTH, YIJIBI MEXKIY IPSIMON U
IUIOCKOCTBIO M1 0OOCHOBBIBATH ITOCTPOCHHUE.

pemaTh 3aa4 Ha BBIYMCICHUE TEOMETPUUECKUX BeNUMH. ONKUCHIBATh PACCTOSIHUE OT
TOYKH J0 MJIOCKOCTH, OT MPSIMOM 10 TIIOCKOCTH, MEXKTY TIIOCKOCTAMU. POPpMYyIMPOBATH
U JI0OKa3bIBaTh OCHOBHBIE TEOPEMBI O paccTosiHusIX. M300pakath Ha YepTexax u
MOJEJISIX pacCTOSIHUSI U 00OOCHOBBIBATh CBOU CYXJeHUs. ONpenensaTh U BEIYUCISITh
pacctosinus B ripocTpaHcTBe. [IpuMeHsTs POopMyIIbl U TEOPEMBI TIITAHUMETPUM TS
peteHus 3a1a4. O3HAKOMUTHCS C TOHSTUEM MapaJIEILHOIO MPOSKTUPOBAHUS U €T0
cBoiicTBamu. OpMyIUPOBATH TEOPEMY O IO OPTOTOHAIBHOM MPOEKIIUH
MHOTOYTOJbHUKA. [[puMeHsATh Teopuro 171 000CHOBAHUS MTOCTPOSHUN U BEIYUCIICHUN.
ApPryMEHTHUPOBATh CBOM CY’KJICHHS O B3AMUMHOM PACIOJIOKEHUH MPOCTPAHCTBEHHBIX

(uryp;
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OIMUCBIBATh U XapaKTEPU30BaTh Pa3IM4YHbIE BUAbl MHOTOTPAHHUKOB, IIEPEYUCIIATD UX
AJIEMEHTHI U cBOIcTBa. M300pakaTh MHOTOTPAHHUKH U BBIIOJIHATH IOCTPOEHUS Ha
N300paKEHUSIX U Ha MOJIEIISIX MHOTOI'PaHHUKOB. XapaKTepu30BaTh U U300paKaTh
CEYCHMs, pa3BEPTKM MHOTOI'PAaHHHUKOB, BBIUUCIIATH IUIOMAAU NOBEpXHOCTEH. CTpOUTH
npocTenme ceueHus Kyoa, mpu3Mbl, nUpaMuibl. [IpuMeHsITh GakThl U CBEACHUS U3
wiaHuMeTpun. O3HaKOMUTBHCS ¢ BUJIAMUA CUMMETPUI B IPOCTPAHCTBE, (POPMYIUPOBAThH
ONPENEIICHNS U CBOMCTBA. [ [pUMEHATh CBOMCTBA CUMMETPHUH NIPY PELIEHUH 3aa4.
Hcnonb3oBaTh NpUOOpPETEHHBIE 3HAHUS AJI PELICHUS 3314,

Paznen 6 KoopauHatel U BEKTOPHI

Tema 6.1 KoopinHaThl 1 BEKTOPBI

U3YYUTH (OPMYJIbI JUIsl BBIYMCICHUS TUIOMAAEH MOBEPXHOCTEM MHOTOTPAaHHUKOB U TEN
BpameHns. O3HaKOMUTBCS C OHIATUEM BEKTOpa. M3yuuTh nekapToBy cucremy
KOOPAMHAT B POCTPAHCTBE, CTPOUTH I10 3aTAHHBIM KOOPJIUHATAM TOYKH U IIJIOCKOCTH,
HaxXOJUTh KOOPAWHATHI TOYEK. ;

HaXOJUTb YPAaBHEHUS OKPYXKHOCTHU, CPEPBbI, MJIOCKOCTU. BBIUUCIATH pacCTOSHUSA MEXITY
TOYKaMHU. MI3y4uTh CBONMCTBA BEKTOPHBIX BEJIMYUH, IIPABUIIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJIA HAXO0XKICHUSA KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, TPaBUJIa JEUCTBUIM C BEKTOPAMHU, 3aJaHHBIMA KOOPJANHATAMM.
[IpuMeHsTh TEOPHIO IIPU PELLICHUH 3aa4 Ha JEUCTBUS C BEKTOpaMu. M3yunrts
CKAJIIPHOE MPOU3BEINEHNE BEKTOPOB, BEKTOPHOE YPABHEHHUE MPSIMOUN U TNIOCKOCTH.
[IprMeHATh TEOPUIO NPU PELIEHNH 3a4a4 HA IEUCTBUA C BEKTOPAMHU, Ha KOOPAUHATHBIN
METO/l, HA IPUMEHEHUE BEKTOPOB ISl BBIYMCIIEHNS BEJIMYUH YIJIOB U PACCTOSTHUM. ;

O3HAKOMHUTBCA C JOKA3aTCIbCTBAMU TCOPCM CTCPCOMCTPHUH O B3aUMHOM PACIIOJIOKCHUU
IMPAMBIX U IJIOCKOCTEH C MCII0JIb30BAHUEM BCKTOPOB.

pemars 3aa41 Ha BbIYUCIICHUEC I'COMCTPHUICCKUX BCIINYNH. OnuceIBaTh pacCcTodaHueC OT
TOYKH JO IIIIOCKOCTH, OT HpHMOﬁ A0 INIOCKOCTHU, MCIKAY IIJIOCKOCTAMMU. CDOpMy.HI/IpOBaTB
" JO0Ka3bIBATb OCHOBHBIC TCOPCMBI O PACCTOSHHAX. I/I306pa)KaTB Ha 4CPTCIKax U
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MOJEJISIX PaCcCTOSTHUSI U 0OOCHOBBIBATh CBOU CYXJeHHUs. ONpenesaTh U BEIYUCISTh
paccTosiHus B ripocTpaHcTBe. [IpuMeHsTh POopMyIIbl U TEOPEMBI TIJIAHUMETPUM JIJIs
peuenus 3ana4. O3HaKOMUTBCS C MOHATHUEM MAPAIJIETBHOTO MTPOEKTUPOBAHUS U €0
cBoiicTBamu. OpMyIUPOBATH TEOPEMY O TIONIAAN OPTOTOHAIBHOM MPOEKIIUH
MHOTOYTOJIbHUKA. [I[puMEHATH Teopuro 71T 000CHOBAHUS TIOCTPOCHUIA U BHIYUCIICHHM.
ApryMeHTUPOBATH CBOU CYKJICHHUSA O B3AMMHOM PACTIOJIOKEHUHU IMPOCTPAHCTBEHHBIX

(uryp;

Paznen 7 DnemeHThl KOMOMHATOPUKHU

Tema 7.1 OCHOBHBIE TTOHATHSA
KOMOWHATOPUKHU

N3yunTh npaBuia KOMOMHATOPUKH U IPUMEHSTH MIPU PEIIEHUA KOMOMHATOPHBIX 3a7a4,
HCIIOJIB3YSl METOJ Tiepedopa U MPaBUIIO YMHOKECHHUS,

03HAKOMJICHHUE C IETISIMH | 3aJja4aMU U3yYCHHUSI MaTeMaTUKH MPU OCBOCHUHU
cuemuaisHocrteit CIIO.

O3HAKOMHUTBLCA C IPUMCHCHHUCM KOpHeﬁ U CTEIICHEH P BBIYUCIICHUN CPCAHUX,

Tema 7.2 ®opmyna bunoma HeroToHa

O3HAKOMUTLCS C ITIOHATHUAMHA KOM6I/IHaT0pI/IKI/I ¢ omaomom HproTona m TPCYTOJIbHUKOM
ITackais u 00OBIACHATH IMPUMCHCHHC q)OpMy.H: Pa3MCIICHUA, COYCTAHUA U IICPCCTAHOBKU,

N3yunTh npaBuia KOMOMHATOPUKH U IPUMEHSATH MIPU PELICHUH KOMOMHATOPHBIX 3aa4,
MCIIOJIB3YSl METOJ Tiepedopa 1 MPaBUIIO YMHOKCHHUS,

Pa3nen 8 DinemMeHTHI

TCOPHUHN BCpOHTHOCTCﬁ. DJEeMEHThl MaTeMaTUUYECKOM CTaTUCTUKU.

Tema 8.1 DneMeHTHI TEOPUN
BEPOSTHOCTEM.

U3YYUTh KJIACCUYECKOE ONPEACIICHUE BEPOSATHOCTH, CBOUCTBA BEPOATHOCTH, TEOPEMY O
CyMME BEPOSATHOCTEN;

paccMOTPETh MPUMEPHI BBIYNCIICHUSI BEPOSITHOCTEM;

Tema 8.2 DiaeMeHThl MATEMATUYECKOU
CTATUCTUKH.

pemarh NpakTUYeCcKue 3a1a4i Ha 00pabOTKY YMCIIOBBIX JAHHBIX, BBIYMCIEHUE UX
XapaKTEPUCTHK.

pemarh 3a7a4i Ha BBIYUCIICHHE BEPOSATHOCTEHN COOBITHI. O3HAKOMUTHCS C

IMPCaACTABJICHUCM YHUCJIIOBLIX JAHHBIX U UX XdPAKTCPHUCTUKAMU,
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N3yuuTh mpaBuia KOMOMHATOPUKU U IPUMEHSTH MIPU PEIICHUHA KOMOMHATOPHBIX 3a7a4,
UCIIOJIb3YsI METO/I Iepedopa v MPaBUIIO YMHOKEHUS;

03HAKOMHUTHCS C MOHATUAMH KOMOMHATOPUKU ¢ OMHOMOM HbIOTOHA M TPEYrONIbHUKOM
[Tackanst u 0OBSCHATH IPUMEHEHUE POPMYIT: pa3MENICHUS, COUETAaHUS U IEPECTAHOBKU;

U3YUYUTh KIACCUYECKOE OIMPEAECIECHUE BEPOSATHOCTH, CBOMCTBA BEPOSATHOCTH, TEOPEMY O
CyMME BEpOSITHOCTEH;

paccMOTPETh MPUMEPHI BBIYMCICHUS BEPOSITHOCTEM;

Paznen 9 OcHOBBI TPUTOHOMETPUU

Tema 9.1 UucnoBas OKpyKHOCTb

N3yunth pairnaHHblil METOA U3MEPEHHUS YIIIOB BPALLIEHUS U UX CBS3b C ITPayCHON
mepoid. U300paxkath yriibl BpallleHHUsI Ha OKPY>KHOCTH, COOTHOCUTh BEIUYHHY yIJa C
€r0 PacIoJIOKEHHUEM;

dbopMyIMpOBaTh OMPEAeIeHUs TPUTOHOMETPUUECKUX (DYHKITUH JIs yTIIOB TIOBOPOTA U
JUTSL OCTPBIX YTJIOB NMPSMOYTOJIBHOTO TPEYTOIbHUKA U OOBSICHITH UX B3aUMOCBSI3b;

U3YYUTh OCHOBHBIE ()OPMYJIbI TPUTOHOMETPHUU: (OPMYIIbI CIOKEHHUS, YABOCHHUS,
npeoOpa3zoBaHus CyMMbl TPUTOHOMETPUYECKUX (PYHKUUN B MPOU3BE/ICHUE U
IIPOU3BEACHUS B CYMMY U IPUMEHSATH IPH BBIYNCICHUH 3HAYCHHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUSI U YIIPOLIEHUS €T0;

IPUMEHSTH OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIACCTBA JJI BHIYUCIICHUS 3HAYCHUN
TPUTOHOMETPUUYECKUX (DYHKIIMI 1O OTHON U3 HUX;

Tema 9.2 ®opMyIIbl CIIOKEHUA U
IPUBEACHUS.

M3YYUTh OCHOBHBIE (DOPMYJIBI TPUTOHOMETPHUH: (POPMYJIbI CIOKEHHUS, YABOCHHUS,
npeoOpa3oBaHus CyMMbl TPUTOHOMETPUUYECKUX (PYHKIINI B TPOU3BEACHUE U
IIPOU3BEACHUS B CYMMY U IPUMEHSATH IPH BBIYNCICHUH 3HAYCHHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUSI U YIIPOLIEHUS €T0;

Tema 9.3 Tpuronomerpuyeckue GopmMyJibl
JBOMHOTO U MOJIOBUHHOTO apTryMEHTA.

U3YYUTh OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUU: (POPMYIIbI CIOKEHHUS, YABOCHHUS,
npeoOpa3zoBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIUN B IPOU3BEICHUE U
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IIPOU3BEACHUS B CYMMY U IIPUMEHSTH IPY BBIYUCICHUH 3HAYEHUS
TPUTOHOMETPHUYECKOTO BBIPAXKEHHUS U YIIPOLIEHUS €T0;

IIPUMEHSATh OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA JIJI1 BBIYMCIICHUS 3HAUEHUN
TPUTOHOMETPUUYECKHUX (DYHKIIHMI MO OJTHON U3 HUX;

Tema 9.4 TIpeoOpazoBaHus MPOU3BEICHUS
TPUTOHOMETPHUCCKUX (DYHKITUI B CyMMY U
Pa3HOCTh, 1 HA0OOPOT.

U3YYUTh OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUU: (POPMYIIbI CIOKEHHUS, YABOCHHUS,
npeoOpa3zoBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEICHUE U
IIPOU3BEACHUS B CYMMY U IPUMEHSATH IPY BBIYNCICHUH 3HAYECHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUSI U YIIPOLIEHUS €T0;

Tema 9.5 CpoticTBa u rpaguku u
TPUTOHOMETPHUECKUX (PYHKITHIH.

U3YYUTh OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUH: (POPMYIIBI CIOKEHUS, YABOCHHS,
npeoOpa3oBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B IPOU3BEJICHUE U
IIPOU3BEACHUS B CYMMY U IPUMEHSTH IPU BBIYMCICHUH 3HAYEHUS
TPUTOHOMETPHUYECKOTO BBIPAXKEHHUS U YIIPOLIEHUS €T0;

W3YYHTb OTPEECIICHUS apKCUHYCa, apKKOCHHYCa, apKTaHTeHCca YKciia, opMyInpoBaTh
UX, N300paxaTh Ha EMHUYHON OKPY>KHOCTH, IPUMEHATD MPH PEIICHUN YPaBHEHUH.

Tewma 9.6 Tpuronomerpudeckue ypaBHEeHUS
Y HEPABEHCTBA.

pemiath o GopmysiaM U 0 TPUTOHOMETPUUECKOMY KpYTy IMPOCTEHIIne
TPUTOHOMETPUUECKUE YPAaBHEHUS,

N3yunts pagraHHblii METOA U3MEPEHHMS YIII0B BPALLIEHHS U UX CBA3b C ITPayCHON
Mepoi. M300pakath yrisl BpallleHus: Ha OKPY>KHOCTH, COOTHOCHTD BEJTUUHMHY YIJIa C
€ro pacIoI0KEHUEM;

(bopMyIMpOBaTH ONpeAeeHUs TPUTOHOMETPUUECKUX (PYHKIUH AJIs yTII0OB TOBOPOTA U
JUTISL OCTPBIX YTJIOB MIPSIMOYTOJBHOTO TPEYTOJbHUKA U OOBSICHATH UX B3aMOCBS3b;

MIPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA I BBIYMCIICHUS 3HAUEHUN
TPUTOHOMETPUUYECKUX (DYHKIIHI MO OJTHON U3 HUX;

U3YYUTh OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUU: (POPMYIIbI CIOKEHHUS, YABOCHHUS,
npeoOpa3zoBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIUN B IPOU3BEICHUE U
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IIPOU3BEACHUS B CYMMY U IIPUMEHSTH IPY BBIYUCICHUH 3HAYEHUS
TPUTOHOMETPHUYECKOTO BBIPAXKEHHUS U YIIPOLIEHUS €T0;

O03HAKOMMTBCS CO CBOMCTBAMU CUMMETPHUU TOUEK HA € AUHUYHOU OKPYKHOCTHU U
NPUMEHSTH UX JIJIS1 BBIBOAA (POPMYJIT IPUBEICHUS;

IPUMEHSTH 00IIME METO/Ibl PEILICHUS YPaBHEHUH;

M3Y4YUTh OTPEJIEICHNS apKCUHYCa, apKKOCHHYCa, apKTaHTeHCa Yncia, GOpMyITHpOBaTh
UX, N300pakaTh Ha €IMHUYHON OKPYKHOCTHU, TPUMEHSTh TP PEIICHUN YPABHCHHM.

Paznen 10 @ynknuu, ux cBoiicTBa u rpaduku. CTeneHHble, TOKa3aTeNbHbIe, JJOTapu(pMUYECKIE U TPUTOHOMETpUYECKHE (DYHKIIHH.
[IpeoOpazoBanus rpadmkoB PyHKIUN

Tema 10.1 @yHKIMU, UX CBONCTBA U O3HaKOMUTBCS C IOHATHEM EPEMEHHON, MPUMEPAMU 3aBUCUMOCTEN MEXKTY
rpaduky. IEPEMEHHBIMU;

O3HAaKOMMTHCSI C MTOHATHEM IpaduKa, ONpeaessITh NIPUHAIIE)KHOCTb TOUKU TpaduKy
¢ynkuuu. [To popmMyne npocTeiiiieit 3aBUCUMOCTH ONIPEAENIThH BU €€ rpaduka;

BBIpAXKATh 10 (OpMyJie OJHY MEPEMEHHYI0 uepe3 Apyrue. O3HaKOMUTHCS ¢
onpeneneHrueM GyHKIUU, GOpMyITUpoBaTh ero. HaxoauTs 001acTh ONpeaeieHus 1
007acTh 3HaYCHUN (QYHKIIHH.

O3HAKOMMUTLECA C IIPpUMEpPaAMU (PyHKHI/IOHaJ'IBHBIX 3aBUCHUMOCTCH B PCAIbHBIX IMPpOHIECCax
N3 CMCXKHBIX NUCIUIIIINH,

03HAKOMUTHCS C TMIOHSATHEM TAPMOHUYECKHUX KOJICOAHHI 1 MpUMepaMu TapMOHUYECKUX
KOJIeO0aHMI JIJIs1 OTIMCAHMS TIPOIECCOB B (DU3UKE U APYTUX 00JIaCTAX 3HAHMUS,

Tema 10.2 CreneHHble, TOKA3aTENbHbIE,  |03HAKOMUTHCS C 1OKA3aTEJIbHBIMU PACCYKICHUSIMU HEKOTOPBIX CBOMCTB JIMHEUHOW U
Jorapu(pMUYECKHE U TPUTOHOMETPUUECKHE |KBaAPATUUHON (PYHKIMI, MPOBOAUTH HUCCIIEJOBAHUE JIMHENHON, KYCOUHO-TUHEINHOM,
GyHKUIUU. IpOOHO — IMHEMHOW U KBaJAPaTUYHON PYHKIUH, CTENIEHHBIX U JIOTApU(PMUUECKUX

¢ynkuuid. CTpOUTh, BBIOIHATE IPEOOPA30BaHUSA U YUTATh rpaduKu (PyHKIUH.
HccnenoBath ux;
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UCIIOJIb30BaTh CBOMCTBA (DYHKIIMIA JIJIsi CPABHEHUS 3HAUCHUN CTETIEHE! U JIorapu(pMOB;

Tema 10.3 TIpeobpa3oBanus rpadukon

O3HAKOMMTBCS C JOKA3aTEIIbHBIMU PACCYKACHUAMU HEKOTOPBIX CBOMCTB JIMHEUHON U
KBaJpaTUYHON (PYyHKIIMMI, MPOBOJUTH UCCIICIOBAHUE JTMHEHHON, KYCOYHO-IMHEIHOM,
IpOOHO — IMHEMHOW M KBaJAPaTUYHON (PYHKIMH, CTENEHHBIX U JIOTApU(PMUUECKUX
¢ynkiuii. CTpouTh, BBIMOIHATH MPEOOPA30BaHMs U YUTATh TPaUKH (PYHKIIHIA.
HccnenoBath ux;

O3HaKOMUTKCS C MIOHSATUEM CIIOKHON QYHKIMH. BeraucnsaTs 3HaueHus QyHKIUN 1O
3HaYeHUIO apryMmenTa. OnpenensaTh MoJI0KeHNe TOUYKH Ha Tpaduke 1o ee KOOpAnHATaM
U Ha00OpOT;

03HAKOMHUTHCSI C TIOHATHEM HETIPEPHIBHON MTEPUOINUYECKON QyHKIHMH, (POPpMYyITUPOBATH
CBOICTBA CMHYCa M KOCHHYCA, CTPOUTD UX TpadUKu;

03HAKOMUTHCS C MOHSATUEM Pa3phIBHOM MepruoAnYecKoi PyHKIIMHU, POPMYITHPOBATH
CBOMCTBA TaHT€HCA U KOTAHIE€HCA, CTPOUTh UX rpaduKy;

MIPUMEHSTH CBOMCTBA (DYHKITUH /JIsI CPaBHEHUS 3HAYCHUN TPUTOHOMETPUICCKUX
GYHKIUN, 1)1 perIeHUs] TPUTOHOMETPUYECKUX YPABHEHHM.

UCIOJI30BaTh CBOMCTBA (DYHKIIMM JIJIsi CPABHEHUS 3HAUYECHUN CTENIEHEN U JIorapu(pmMoB;

03HAKOMHUTHCSI C TIOHATHEM TAPMOHUYECKHUX KOJICOaHMI 1 MpuMepaMy TapMOHUYECKHAX
Kosie0aHuM 7S ONKMCAHUS IPOIIECCOB B (PU3MKE U IPYTUX 00JIACTIX 3HAHUS;

Paznen 11 MHOTOrpaHHUKY U KPYTJble TEa

Tema 11.1 [IoHATHE MHOTOTPaHHUKOB.
Buapl MHOrOrpaHHUKOB.

ONMCHIBATh U XapaKTEPHU30BATh Pa3JIMYHbIE BUAbl MHOTOTPAHHUKOB, IIEPEYUCIIATD X
3JIEMEHTHI U cBOMCTBA. M300pakaTh MHOTOTPaHHUKH U BBITIOJIHATH IOCTPOCHMS Ha
M300paKEHHSIX U HA MOJIEIISIX MHOTOI'PaHHUKOB. XapaKTepHU30BaTh U H300paxaTh
CEYEHUs, PA3BEPTKH MHOTOIPAHHUKOB, BRIUUCIIATH TUIOIIAIU TOBEpXHOCTENH. CTPOUTH
POCTEHIITNE CEUCHHsI Ky0a, TPU3MBbl, MUpaMuIbl. [[puMeHsITh (aKkThl U CBEACHUS U3
wianuMeTpun. O3HAaKOMUTHCS C BUJIAaMUA CUMMETPHUI B TIPOCTPAHCTBE, (HOPMYIUPOBATH
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OIIpPEAEIICHNs U CBOUCTBA. I [pUMEHATH CBOKMCTBA CUMMETPUU IIPY PELLICHUU 3a/a4.
Hcnonb3oBaTh MpuoOpEeTEHHBIE 3HAHUS AJI PELICHUS 3a/1a4;

Tema 11.2 CuMmeTpusi U ceUeHUs B
MHOT'OTPaHHHKAX.

IIPUMEHSTh CBOMCTBAa CAMMETPHH IIPU PEIICHUHN 3a7a4 Ha TeJIa BpPAIICHUs, Ha
KOMOHMHAIIHIO TEIL.;

Tema 11.3 Tena u NOBEpXHOCTU BPaIICHUS.

I/I306pa)KaTB OCHOBHBIC KPYTJILIC TCJIa W BBIIIOJIHATD PUCYHOK I10 YCJIOBHIO 3a/1a4u;

OMUCHIBATh U XapaKTePHU30BaTh Pa3IMYHbIC BUIbl MHOTOTPAHHUKOB, IEPEUUCTSATD UX
AJIEMEHTHI U CBOMCTBA. M300paskaTh MHOTOTPAaHHUKH U BBITIOJIHITH IIOCTPOCHHMS HA
U300pKEHUSX U HA MOJIETISIX MHOTOTPAHHUKOB. XapaKTepru30BaTh U H300paxaTh
CEYEHUs, PA3BEPTKH MHOTOIPAHHUKOB, BRIYUCIIATH ITUIOIIAU TOBEpXHOCTENH. CTPOUTH
npocTeriue ceueHus Kyoa, mpu3Mbl, TUpaMubl. [IpuMeHsTh GakThl U CBEIACHUS U3
wiaHuMeTpun. O3HAaKOMUTHCS C BUJIAaMUA CUMMETPHUI B ITPOCTPAHCTBE, (hOPMYIUPOBATH
ONpeNeNICHNs U CBOMCTBA. [[pUMEHATh CBOMCTBA CUMMETPHUH NIPU PEUICHUH 3a]a4.
Hcnonb3oBaTh MpuoOpeTEeHHBIE 3HAHUS AJI PEIICHUS 3a/1a4;

Tema 11.4 O0beEMBI TEN.

O3HAKOMUTLCA C IMOHATHUAMM IJIOIMAaAN U O6T>€Ma, dKCuOMaMH 1 CBOﬁCTBaMH;

U3YYUTHh TEOPEMBI O BEIYMCICHUHA 00bEMOB NMPOCTPAHCTBEHHBIX TEJI, PEIlaTh 3a/1a4u Ha
npuMeHeHue GopMyIl BbIUUCICHUSI 00BEMOB;

OMUCHIBATh U XapaKTePU30BaTh PA3IMUHbIC BUIbl MHOTOTPAHHUKOB, IEPEUUCTSATD UX
AJIEMEHTHI U CBOKCTBA. M300paxaTh MHOTOTPAHHHUKYU U BBINOJIHATH OCTPOEHUS HA
U300pKEHUSX U HA MOJICTISIX MHOTOTPAaHHUKOB. XapaKTepru30BaTh U H300paxaTh
CEUYEHUs, PA3BEPTKH MHOTOIPAHHUKOB, BRIYUCIIATH IUIOLIAIM TOBEpXHOCTENH. CTPOUTH
pOoCTENIINE CeUeHHsI Ky0a, MPU3Mbl, MUpaMubl. [IpuMeHsTh (aKkThl U CBEACHUS U3
wianuMeTpun. O3HAaKOMUTHCS C BUJIAaMUA CUMMETPUI B IIPOCTPAHCTBE, (HOPMYIUPOBATH
OTpeeJICHNs U CBOMCTBA. [[pUMEHATh CBOMCTBA CUMMETPHUH NIPU PEUICHUH 3aa4.
Hcnonb3oBaTh mpruoOpeTeHHbIE 3HAHUS AJI PEIICHUS 3a/1a4;

IIPUMEHSATH CBOMCTBA CUMMETPHHM IIPH PELICHUH 3a]1a4 Ha Teja BpalleHus, Ha
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KOMOMHAIIHIO TEJl.;

H306pa)ICaTB OCHOBHBIC KPYTJIbIC TCJIa Y BBIIIOJIHATD PUCYHOK I10 YCJIOBHIO 3a/1a4H,

pemiaTh 3a7ja4i Ha BHIYUCIICHHE TUIOIIAIeH U TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TE,
IPUMEHSISE COOTBETCTBYIOIINE (POPMYJIbl U (PAKTHI U3 IJITAHUMETPUH;

M3YYHUTH (DOPMYIIBI AJIsl BBIYUCICHHS IIOMIAACH MOBEPXHOCTE MHOTOTPAHHUKOB M T
BpaieHus. O3HaKOMHUTBCS C MIOHATHEM BEKTOpaA. M3yuuTh AEKapTOBY CUCTEMY
KOOPAMHAT B IIPOCTPAHCTBE, CTPOUTH 110 3aJaHHBIM KOOPJAMHATAM TOYKH U IUIOCKOCTH,
HaxOJIWUTh KOOPJAUHATHI TOYEK. ;

HAXOJUTh YPAaBHEHUS OKPYXKHOCTH, C(Pepbl, IITOCKOCTU. BIUUCIATE PACCTOSIHUS MEXKIY
TOYKaMH. M3y4uTh CBOKMCTBA BEKTOPHBIX BEJIMYMH, ITPABUJIA PA3JIOKEHNS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUJIA HAX0XKICHUS KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, MTPABUJIA IEUCTBUIN C BEKTOPaMH, 3aIaHHBIMU KOOPIHUHATAMU.
[IprMeHATH TEOPUIO NIPY PELIEHNH 3a4a4 Ha IEUCTBUA ¢ BEKTopaMu. 3yunTs
CKAJIIPHOE MPOU3BEIEHNE BEKTOPOB, BEKTOPHOE YPABHEHHUE MPSIMOU U TUNIOCKOCTH.
[IpuMeHsTh TEOPHUIO ITPU PELICHUH 3a7a4 Ha JCUCTBUS C BEKTOPaMU, HA KOOPAWHATHBIN
METO/], Ha IPUMEHEHHUE BEKTOPOB U1l BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUM. ;

Pa3pgen 12 Hagana MaTteMaTH4YeCKOTO aHAIM3a

Tema 12.1 IousaTre nociea0BaTeIbHOCTH.

O3HAKOMHTHCS C MOHITHEM YHCIIOBOU IIOCJIACA0BAaTCIIbHOCTH, criocobamu ee 3aJaHusd,
BBIYUCJIICHHUAMHA €€ YJICHOB, C IIOHATHCM IIPCACIIa IIOCIICIOBATCIbHOCTH,

peniath 3a7a4u Ha IpuMeHeHne (HopMyJibl CyMMbI OECKOHEYHO yObIBaIOIIEH
reOMETPUYECKON IPOrPECCHH;

Tema 12.2 IloHsiTHE TPOU3BOIHOM.

O3HAKOMUTLCA C ITIOHATHCM HpOHSBOI[HOﬁ;

U3YYUTH U POPMYJIHPOBATH €€ MEXaHUYECKUN U TEOMETPUUYECKUNA CMBICII, U3YUYUTh
ITOPUTM BBIYUCIICHUS TIPOU3BOIHON HA MPUMEPE BHIYMCICHUSI MTHOBEHHON CKOPOCTHU
U YTJI0BOT0 KO3 (UIMEHTa KacaTeIbHOM;
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COCTaBJIATh YPAaBHCHHUE KacaTeIbHOM B 00IIIEM BHU/IE;

BBIYUYUTH MpaBuia 1u@hepeHupoBanusl, TAOIUIy MPOU3BOJHBIX AIEMEHTAPHBIX
GyHKUMNA, TPUMEHATH A1 TudPepeHnnpoBanus GpyHk

U3YYUTH TEOPEMBI O CBS3U CBOMCTB (DYHKIIMH U MIPOU3BOIHOM, (OPMYyIHUPOBATH UX;

Tema 12.3 UccnenoBanue ¢hyHKIUMN ¢
MTOMOIIBIO POU3BOJHOM.

U3YYUTHh TEOPEMBI O CBS3U CBOMCTB (DYHKIIMH U MPOU3BOIHOM, (POPMYIHpPOBATH UX;

MIPOBOJIUTH C TIOMOIIBIO MPOU3BOIHOM HCClIeI0OBaHNEe (DYHKIINH, 3aaHHON (HOPMYJIIOi;

yCTaHaBJIMBATh CBSI3b CBOMCTB (DYHKIIMH U MPOU3BOIHOM MO WX rpadukam;

MPUMEHSATH MPOU3BOAHYIO JJIsl PEIICHUS 337a4 Ha HAX0KJIEHUE HauOOJbIIETO,
HaVMEHBILIET0 3HAYEHHS U Ha HAXO0XK/ICHHE SKCTPEMYMA;

Tema 12.4 Bropas nipousBoHasl.

O3HAKOMUTLCS C ITOHATHEM HpOHBBOIIHOﬁ;

U3YYUTH U GOPMYITHPOBATH €€ MEXaHUICCKUN U TEOMETPUICCKUN CMBICII, U3YYUTh
QITOPUTM BBIYUCIICHUS TIPOM3BOIHON HA TIPUMEPE BEIYMCICHUSI MTHOBEHHON CKOPOCTH
1 yTII0BOTO KO3 (HUIIMECHTA KacaTeIbHOW;

BBIYYHTH MpaBuiIa quddepeHIMpOBaHMS, TA0JIUIlY POU3BOIHBIX AIIEMEHTAPHBIX
byHKIUH, TpUMEHITh 11 TuddepeHunpoBanus GyHK

M3YYUTh TEOPEMBI O CBSI3U CBOMCTB (DYHKIIMH U POU3BOJHOM, (POPMYIIHPOBATH UX;

IPOBOJIUTH C TIOMOIIBIO MMPOU3BOHON HccleoBaHue HYyHKIINUU, 3aIaHHON (HOPMYJIOif;

yCTaHaBJIMBATh CBSI3b CBOMCTB (DYHKIIMHM U MPOU3BOHOM MO UX rpadukam;

IMPUMCHATD IIPOU3BOJHYIO IJIS PCIICHUA 3a1da4 Ha HAXOXKACHUC HaI/I6OJ'H>HIeFO,
HAMMCHBIICTO 3HAYCHNA M Ha HAXOKJICHHUC S9KCTPEMYyMA,

Paznen 13 MHTerpan u ero npuMeHeHUE

Tema 13.1 IlepBooOpa3Has U HHTErpal.

03HAKOMUTHCS C MOHATHEM HHTETpaja U IepBOoOpa3HOi;

U3YYUTh MPaBUIa BHIYUCIICHHS NIepBO0Opa3Hoii u Teopemy HeroTona-Jleitonuna;
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pemiath 3a7a4u Ha CBsI3b MEPBOOOPA3HOM U €€ C MPOU3BOHOM, HA BHIYUCIICHHE
nepBooOpa3HOM st JaHHOU (PYHKIUY;

pelaTh 3a7a4i Ha IPUMEHEHUE UHTErpaia Jjisl BEIYUCICHUS (PU3NUECKUX BEJTUYUH U
IUIOIIAJIEN.

U3YYUTH U OPMYIIHPOBATH €€ MEXaHUYECKUN U TEOMETPUUECKUN CMBICII, U3YYUTh
AJITOPUTM BBIUUCIICHUS MPOU3BOJIHON HA MIPUMEPE BBIUYMCICHUS MTHOBEHHOW CKOPOCTH
U yTJI0BOTO KO3 (UIMEHTA KacaTeIbHOM;

O3HAKOMUTBCS C TIOHATUEM YHUCIIOBOM IIOCJICA0BATCIIbHOCTH, crocobamu ee 3aJaHus,
BBITHUCJICHUAMUA €€ YJIICHOB, C ITIOHATHUCM HPEACIa IMOCICIOBATCIbHOCTH,

BBIYYHTH MpaBwiIa quddepeHImpOBaHMS, TA0JINIlYy POU3BOIHBIX AIEMEHTAPHBIX
byHKIUH, TpUMEHITh 11 TuddepeHunpoBanus GyHK

MPUMEHSATH TPOU3BOAHYIO JJIsl PEIICHUS 337a4 Ha HAX0KJIEHUE HauOOJbIIETO,
HaVMEHBILIET0 3HAYECHUS U Ha HAX0XK/ICHHE SKCTPEMYMA;
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3. YCJOBMUS PEAJIM3AIIMUA PABOYEHR ITPOI'PAMMBI TUCIHUATIIUHBI
3.1. TpeOoBaHMS K MUHMMAJIbHOMY MaTEPHAIBLHO-TEXHUYECKOMY 00eCeYeHH 0

Peanuzanus nporpaMMbl AUCIUIUIMHBI TpeOyeT HaM4uus yueOHOro kabuHera: .
3.2. MudopmanuonHoe obecrnedenne 00ydeHust

HepequL PCKOMCHAYCMbIX y‘Ie6HBIX, y‘-Ie6HO-MeTOI[I/I‘-IeCKI/IX IeYaTHBIX W/WJIH
QJICKTPOHHBIX HSHaHHﬁ, HOPMATHUBHBIX 1 HOPMATUBHO-TCXHUYCCKUX JOKYMCHTOB

Ne |bubauorpadguueckoe onucanme Tun (ocHOBHOM
HCTOYHHUK,
JAOMOJIHUTEJIbHbIN
HCTOYHHUK,
3JIEKTPOHHBIU

pecypc)

1. [Teomerpus. 10-11 knacc : yueonuk / JI.C. Atanacsn, B.®. [[ocHOBHas |
byry3os, C.b. Kagomues. - 20-e n3a.. - M. : [Ipocsemienue,
2011.-255c.

2. |l'opromkun A.Il. Maremartuka : yueOHO€ rmocobue / [ocHOBHas |
['opromikun A.IL.. — Capatos : Aii [Iu Op Menua, 2019. —
824 c. — ISBN 978-5-4486-0735-6. — Tekcr :
anexkTpoHHbIl // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/83654.html (nata obpamenus:
30.08.2022). — PexxuMm gocrtymna: Juisi aBTOPU3HP.
IIOJIb30BATEIIEH

3. [|Hamasa A.A. Matemaruka : yueOHuk / A.A. JlanasH. - 3-¢  |[ocHOBHas |
u3a., uctp. u gom. - M. : UTHOPA-M, 2017. - 544 c.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUS JUCHUIIJINHbI
KoHTpo:b u o1ieHKa pe3yJIbTaTOB OCBOCHUS TUCIUIUIMHBI IPOBOJUTCS HA OCHOBE
3a/IaHUM U KPUTEPUEB X OLICHUBAHUSI, MPEJICTABICHHBIX B (JOHAaX OLIEHOYHBIX CPEJICTB
no qucuurmae [10/1.10 Marematrka. @OHIBI OLHEHOYHBIX CPEICTB COJACPKAT
KOHTPOJIbHO-OLICHOUHbIE CPEJCTBA JIJIsl IPOBEICHUS TEKYIIEI0 KOHTPOJISl yCIIEBAEMOCTH,
MIPOMEXKYTOUHON aTTEeCTAINH.

4.1. Texkyuuii KOHTPOJIb YCIIEBAE€MOCTH
Tekyuii KOHTPOJIb YCIEBAEMOCTH OCYILECTBIISIETCS MPENOJABATENIEM B IIPOLIECCE
MIPOBE/ICHUS TEOPETUUECKUX 3aHATUN, TPAKTUUCCKUX 3aHATUMN, 1a00paTOPHBIX PaboOT.

Pe3yabTaThl 00yuyeHus (OCBOCHHBIE HNHpekce TeMbl 3aHATHSA
YMeHHSsl, YCBO€HHbI€ 3HAHUS)

Texkymmii kKouTpoJb Ne 1.
MeTtoabl u ¢popmbi: KorrponsHas padota (Ompoc)
Buja koHTpoJIsi: THCbMEHHAs KOHTPOJIbHAS paboTa

1.1 3Hauenue marematuueckor Hayku mig (1.1.1
peleHns 3a71a4, BOZHUKAIOIINX B TEOPUH U
IIPAKTHUKE;

2.2 HaxXOAUTh MPUOIMKCHHBIC 3HAUCHUS 2.1.1
BEJTUYMH U MOTPEITHOCTH BBIYUCICHUIN
(abcomoTHAs 1 OTHOCUTEIbHAS);

2.3 cpaBHMBATbH YHCIIOBBIE BBIPAKEHUS, 2.1.2

2.1 BemonHATh apupmMeTuueckue nercreus (2.2.1, 2.2.2
HaJl YMCJIaMH, COYETasi yCTHBIEC U
MUCHbMEHHBIE TIPUEMBI;

Texkymmii KOHTpPOJIBb Ne 2.
MeTtoab! u ¢popmbi: KoutponsHas padota (Ompoc)
Buj KOHTpOJISA: MHCbMEHHAsl KOHTPOJIbHAsA paboTa

2.18 peliars panvoHAJIbHBIE, 3.1.1,3.1.2,3.1.3,3.24
noKa3aTesbHbIe, JorapuMudeckue,
TPUTOHOMETPHUUECKHE YPaBHEHHS,
CBOJISIIIIMECS K JIMHEHHBIM U KBaJIpaTHBIM, a
TaKXK€ aHAJOTUYHbIE HEPABEHCTBA U
CHCTEMEI,

2.19 ucnonws3oBarh rpadudeckuii meronq  (3.2.2
pelIeHUs] YpaBHEHUN U HEPABEHCTB;

2.20 u3o00paxaTh Ha KOOPJAUHATHOM 3.2.1,3.23
IJIOCKOCTH PELIEHUS] YPaBHEHU,
HEPABEHCTB U CUCTEM C ABYMS
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HCU3BCCTHBIMU,

2.21 cocTaBnATh U pemiath ypaBHeHuss - |3.2.5
HEPABEHCTBA, CBSI3bIBAIOIIE HEU3BECTHBIC
BEJIUYMHBI B TEKCTOBBIX (B TOM YHCIIC
MIPUKJIAIHBIX ) 3aa4aX.

Texkymmii KoHTpoJb Ne 3.
MeTtoab! u ¢popmnbi: JlaboparopHas padora (Omnpoc)
Bua kontpouist:

2.4 HaxOUTh 3HAYEHUS KOpHs, cTtenenu, [4.1.1,4.1.2,4.2.1,4.2.2,4.2.3,4.2.4,4.5.1,
jorapudma, TPUTOHOMETPUUECKUX 453

BBIpaKEHUN Ha OCHOBE OIpEJICICHUS,
UCIIOJIB3YS MPU HEOOXOAUMOCTH
WHCTPYMEHTAJIbHbIE CPEJICTBA;

2.5 nonwp30BaThCA NMPUOTUKEHHON OlleHKOo |4.1.3
MpU IPAKTHYECKUX pacueTax;

2.6 BBIMIOJHATH MpeoOpa3oBaHUs 43.1,44.1,44.2,45.2,454
BBIpAKEHUMN, TPUMEHSST DOPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMHM CTEIICHEM,
Jorapu@mMoB, TPUTOHOMETPUUECKUX
dynxumi;

Texkymmii KOHTpPOJIb Ne 4.
Metoasbl u ¢popmbl: Konrponbhas padota (Ompoc)
Bua KOHTpPOJIS: MUCEMEHHAs KOHTPOJIbHAs paboTa

2.25 onmceiBaTh B3auMHOE pacnionoxenue |5.1.1,5.2.1
NPSIMBIX U TUIOCKOCTEHN B MPOCTPAHCTBE,
apryMEHTHUPOBATH CBOU CYKJICHHS 00 3TOM
PaCIONI0KEHUY;

2.26 aHaNM3UPOBATH B IPOCTEUIIINX 5.2.2,5.3.1
clly4asix B3aMMHOE PacloIOKEeHHE
O0OBEKTOB B NMPOCTPAHCTBE;

2.28 BBIMIOIHATH YEPTEXKH MO YCIOBUIM 524,532
3ajay;
2.32 npoBOAUTH JOKA3aTEIbHbIC 52.3

PACCYKACHMA B XOJAC pCIICHUA 3a1a4;

Texymuii KOHTPOJIb Ne 5.
MeTtoab! u ¢popmbi: KorrponsHas padota (Omnpoc)
Buja KoHTpoOJIsi: THCbMEHHAss KOHTPOJIbHAs paboTa

2.23 pacno3HaBaTh Ha YEpTEXKaX U 6.1.1,6.1.7
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MOJIEJISIX IPOCTPAHCTBEHHBIE (POPMBI;

2.24 COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C
WX OMMCAHUSIMH, U300pAKCHUSIMU;

6.1.2

2.30 pemiath MIAHUMETPUUYECKUE U
MPOCTEHIIINE CTEPEOMETPUIECKHE 3a]]aUu
Ha HaXO0XXJICHUE T€OMETPUUECKUX BEITUYUH
(nnvH, yrIIoB, mIomaaei, o0beMoB);

6.1.3,6.1.4

2.33 ucnonap30BaTh MPUOOPETEHHBIE
3HAHUS ¥ YMEHHUSI B IPAKTUUECKOM
JeSTSIIbHOCTH U TTIOBCETHEBHOM JKU3HH:
JUTS KCCIIeTOBaHUS (MOJCITUPOBAHN)
HECJIOKHBIX MMPAKTUIECKUX CUTYallni Ha
OCHOBE M3YUYEHHBIX (DOPMYIT U CBOHCTB

(uryp;

6.1.5,6.1.6

Texkymmii KOHTpPOJIb Ne 6.

MeTtoabl u ¢popmbl: JlaboparopHas padora (Ompoc)

Bua kouTposs:

1.2 mmpoTy U B TO Ke BpeMs
OTPaHUYEHHOCTh TPUMEHEHUS
MaTEeMaTUYECKUX METO/IOB K aHAIIU3Y U
MCCJIEIOBAHUIO MIPOLIECCOB U SIBJICHUH B
MpUPOJIe U OOIIECTBE;

7.1.1,7.1.3

2.35 pemaTh nIpocTenIIme KOMOMHATOPHBIE
3aJla4yd METOJIOM Tiepedopa, a TakKe ¢
MCII0JIb30BaHUEM U3BECTHBIX (HOPMYIT;

7.1.2,7.2.1,7.2.2

Texkymmi KoHTpPOJBb Ne 7.

Metoasbl u ¢popmbl: JlabopaTopuas padora (Ompoc)

Buna kouTposs:

1.6 BepossTHOCTHBIN XxapakTep paznnuHbix |(8.1.1, 8.1.3
MIPOIIECCOB OKPYIKAIOIIETO MHPA.
2.36 BBIYUCHATH B pocTenmux coydasx  |8.1.2,8.2.1, 8.2.2

BEPOSITHOCTU COOBITUI HA OCHOBE
MOJICYeTa YKCIIa UCXOJIOB ISl aHAIN3a
PCATbHBIX YHCIIOBBIX TaHHBIX,
NIPEJICTABICHHBIX B BUJIC THATPAMM,
rpaduKoB; aHaau3a HHHOPMALUK
CTaTUCTUYECKOTO XapaKTepa.

Texkymmii KoHTpOJBb Ne 8.

MeTtoabl u ¢popmbi: KorrponsHas padota (Ompoc)
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Buja koHTpoOJIsi: TUCbMEHHAs KOHTPOJIbHAs paboTa

1.5 yHHUBepCabHBIN XapaKTep 3aKOHOB
JIOTUKU MaT€MaTUYECKUX PACCYKICHUN, UX
MPUMEHUMOCTH BO BCEX 00JIaCTAX
YEJI0BEUECKOU JIESITEIbHOCTH;

9.1.1,9.14,9.5.2,9.6.1

2.7 ucnoyib30BaTh NPUOOPETEHHBIEC 3HAHUS
¥ YMEHUS B IPAKTHUUECKON JACSITETbHOCTU U
MIOBCEIHEBHOM JKU3HM: JIISl MPAKTUYECKUX
pacdeToB 1o ¢popMyiiam, BKITroUast
(dbopMyIibl, copepKalue CTETEHH,
paguKanel, JorapudMbl U
TpUTOHOMETpUUYECKUE QYHKIUH,
UCIIOJIb3YS IPU HEOOXOIUMOCTH
CIIPaBOYHbIE MaTepUalbl U MPOCTEHIINE
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

9.2.2,95.1

2.8 BBIUMCIIATH 3HAUCHHE (PYHKIUU 110
3aIaHHOMY 3HAYEHHUIO apTyMEHTa NPH
pa3IMUYHBIX CIOC00ax 3adaHus PYHKIINH;

9.12,9.1.3,9.15,9.2.1,9.3.1,9.3.2,9.4.1

Texymmii KOHTPOJIb Ne 9.

MeTtoab! u ¢popmbl: JlaboparopHas padora (Omnpoc)

Bujx kouTposs:

2.9 onpenensaTe OCHOBHBIE CBOMCTBA
YUCIOBBIX (PYHKIIMHA, HILTIOCTPUPOBATH MX
Ha rpaduKax;

10.1.2

2.10 ctpouTts rpadvKu U3y4EHHBIX
GyHKUMNA, WUTIOCTPUPOBATH 1O rpaduKy
CBOICTBA DJIEMEHTAPHBIX (PYHKIUH;

10.3.1,10.3.2,10.3.3

2.11 ucnonw3oBark noustue Gyukmuu ais (10.1.1, 10.1.3
OIMCAHMSI U aHAJIN3A 3aBUCHMOCTEN

BEJINYNH,;

2.12 ucnonp30BaTh MPUOOPETEHHBIE 10.2.1, 10.2.2

3HAHUS U YMEHUS B IPAKTHUECKON
JeSITEIbHOCTH U TTIOBCETHEBHOM JKU3HU: ITIS
OIKCAHUS C OMOIIBIO (PYHKIIMIHA
Pa3IMYHbIX 3aBUCUMOCTEH, MPeICTaBICHUS
uX rpaduyuecku, HHTEpIpeTaluu
rpaduKoB.

Texkymmit kouTpoJs Ne 10.

MeTtoab! u ¢popmbi: KontponsHas padota (Ompoc)
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Buja koHTpoOJIsi: TUCbMEHHAs KOHTPOJIbHAs paboTa

2.27 u3006paxaTb OCHOBHBIC
MHOTOTPAaHHHUKHU 1 KPYTJIBIC TEJa;

11.1.1,11.1.2,11.1.3, 11.1.4, 11.3.2,
11.3.3,11.3.4

2.29 cTpouth mpocreiiue ceyenus kyoa, |11.2.1, 11.3.5
MIPU3MBI, TUPAMUJIBI;

2.31 ucnonbs30BaTh NP PEIICHUU 11.3.1
CTEPEOMETPUUECKHX 3a7a4

TUTAHUMETPUUECKHE (PaKThl 1 METO/IBI;

2.34 BpIyuciaeHust 00bEMOB U ILIONIAAEH 114.1,11.4.2

ITOBEPXHOCTEN IPOCTPAHCTBEHHBIX TEN MPH
PELIEHNHN NMPAKTUYECKUX 3a7a4, UCTIOJIb3YS
IPU HEOOXOJUMOCTH CIPABOYHUKH U
BBIYMCIIUTEIBHBIE YCTPOUCTBA.

Texkymmii kouTpoJanb Ne 11.

MeTtoab! u ¢popmbi: KonrponsHas padota (Ompoc)
Buja KOHTpPOJIS: MUCEMEHHAsl KOHTPOJIbHAs paboTa

2.13 HaXOAUTh MTPOU3BOHBIE
AJIEMEHTAPHBIX (DYHKITHH;

12.1.1,12.2.2,12.2.3,12.2.4, 12.2.5

2.14 ucnonb30BaTh NPOU3BOAHYIO JJIS
W3YUYCHUs] CBOMCTB (PYHKIIMI U TIOCTPOCHUS
rpadukoBs;

12.1.2,12.1.3,12.1.4, 12.3.1

2.15 npuMeHSITh TPOU3BOIHYIO JIJIsI
IIPOBEJICHUS MPUOIMKSHHBIX BEIYUCICHU,
peliaTh 3aja4u MPUKIaJHOTO XapakTepa Ha
HaXO0XKIeHHEe HAauOOJIBIIETO U
HaWMEHBIIIETO 3HAUCHHUS,

12.2.1

2.17 ucnonap30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHUS B IPAKTHUECKON
JeSITeIbHOCTH Y TIOBCETHEBHOM JKU3HU IS
peleHus IPUKIAIHBIX 33124, B TOM YHCTIe
COLIMATbHO-?)KOHOMUYECKUX U
bu3nUecKux, Ha HaubOJIbIINE U
HauMEHbIIINE 3HAYCHMsI, HA HaX0XK/ICHUE
CKOPOCTHU U YCKOPEHHSI.

12.4.1

Texkymmit koHTpoJb Ne 12.

MeTtoab! u ¢popmbi: KoutponsHas padota (Ompoc)
Buja KoHTpoOJIS: MIChMEHHAs KOHTPOJIbHAS paboTa

1.4 HCTOPHUIO PA3BUTHA IIOHATHUSA YUCJIA,
COo31aHus MAaTCMaTHYCCKOI'O aHaJIn3a,

13.1.2,13.1.3
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BO3HUMKHOBCHHA U PA3BUTHA T'COMCTPHH,

1.3 3HaueHUE NPaKTUKU U BOIIPOCOB, 13.1.1
BO3HUKAIOUIUX B CAMOW MAaTEeMaTUKE JJIs
dbopMHUpOBaHUS U PA3BUTHS
MaTEMaTU4YECKON HAYKH;

2.16 BbryuCHATH B npocrenmux cayvasx  |13.1.4,13.1.5
IUIOIIAIN U OOBEMBI C HCIIOJIB30BAHUEM
OIIPENETICHHOIO NHTETPaa;

2.22 uCcnonap30BaTh MPUOOPETEHHBIE 13.1.6
3HAHUS U YMEHHUSI B IPAKTUUECKOM
NEeSTELHOCTH U MTOBCEHEBHOM KU3HU:
JUTsl IOCTPOCHMSI M UCCIIEIOBAHUS
MPOCTEUIIINX MAaTEMAaTUUECKUX MOJICIICH.

4.2. [IpoMeskyTOYHAS aTTECTALUSA

Ne cemecTpa Bua npomMe:xyTouHO# aTTecTalnu
1 DK3aMeH

JK3aMeH MOKeT ObITh BHICTABJICH ABTOMATHYECKH 10 Pe3yJIbTATAM TeKYIIHUX
KOHTPOJIeH

Texymnit KOHTpOIb Nel

Tekymunii KOHTpOJb Ne2

Texymnii KOHTPOJBb Ne3

Tekyiunii KOHTpOJb Ned

Tekymnii KOHTpOIb Ne5

Tekyiuii KOHTPOJb Neb

Metoas! u ¢popmbi: UHauBuayanbHbie 3ananus (Onpoc)
OnucarenbHasi yacthb: [1o BEIOOPY BBHIOTHUTH | TeopeTHyeckoe 3aanue u 2
PAKTUYECKUX 3aJIaHus

Pe3yabTaThl 00yyeHus1 (0CBOEHHbIE HNHaekc TeMbl 3aHATUA
YMEHMS, yCBOCHHbIC 3HAHUS)

1.1 3Hauenne marematuueckor Hayku mig (1.1.1
peleHns 3a71a4, BOZHUKAIOIIUX B TEOPUH U
IIPAKTHUKE;

1.2 mmpoTy U B TO ke BpeMs 7.1.1,7.1.3,7.2.3
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OTrPaHUYEHHOCTh IPUMEHEHUS
MaTeMaTHYECKUX METOAOB K aHAIHN3y U
UCCIIEIOBAHUIO NTPOLIECCOB U SIBICHUH B
IPUPOJE U OOILECTBE;

2.1 BBIMONHATH apu(METUYECKHUE IEHCTBUS
HaJ| YUCIIaMU, COUeTast yCTHBIC U
MUCbMEHHBIE TIPUEMBI;

221,222,223

2.2 HaxoauTh NpuOIMKEHHbIC 3HaueHust  (2.1.1
BEJIMYMH U IMOIPEIIHOCTH BBIYUCIECHUI
(abcomoTHast U OTHOCUTEIbHASA);

2.3 cpaBHMBATh YUCJIOBBIE BHIPAKECHUS, 2.1.2

2.4 HaXOIUTh 3HAYEHHUS KOPHSI, CTEIICHH,
jorapudma, TPUrOHOMETPUIECKUX
BBIPKEHUH HAa OCHOBE OIPEACIICHHUS,
UCIIOJIB3YS MPH HEOOXOIMMOCTH
HHCTPYMEHTAJIbHBIE CPEJCTBA;

4.1.1,4.1.2,42.1,42.2,423,42.4,45.1,
453,455

2.5 noap30BaThCA MPUOTUKEHHON OIEHKOM
MIpU MPAKTUUYECKUX pacyeTax;

4.1.3

2.6 BBITIOJTHATH MPE0OpPa30BaAHUS
BBIpAXCHUH, TPUMEHSS (DOPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMM CTCIICHEM,
Jorapu(mMoB, TPUTOHOMETPUUECKUX

dynKmi;

43.1,44.1,44.2,452,454

2.18 pemars parMoHaNbHEIE,
NoKa3aTeNbHbIE, TOTapU(PMUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHHS,
CBOJISIIIMECS K JIMHEWHBIM U KBaJAPaTHBIM, a
TaK)K€ aHaJIOTMYHbIE HEPABEHCTBA U
CUCTEMBI;

3.1.1,3.1.2,3.1.3,3.2.4,3.2.6

2.19 ucnonw3oBaTh rpa@uUYECKUil METON
pelieHus YpaBHEHU U HEPaBEHCTB,;

3.2.2

2.20 n300paxaTh HA KOOPIAUHATHOM
IJIOCKOCTHU PENIEHUSI YPaBHEHHUIA,
HEPABEHCTB U CUCTEM C JABYMS
HEU3BECTHBIMY;

3.2.1,3.2.3

2.21 cocTaBiATh U pelIaTh YPAaBHEHUS U
HEPABEHCTBA, CBA3BIBAIOIIIE HEN3BECTHBIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
MPUKJIAJIHBIX) 3a]a4aX.

3.2.5
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2.23 pacnio3HaBaTh Ha YepTeKax U
MOJIEJISIX TIPOCTPAHCTBEHHBIE (POPMBI;

6.1.1,6.1.7

2.24 cOOTHOCHUTH TPEXMEPHBIE OOBEKTHI C
UX OMUCAHUAMHU, U300paKEHUAMU;

6.1.2

2.25 onuckIBaTh B3aMMHOE PACTOJIOKEHUE
MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CYXKIACHHS 00 3TOM
PacIoIOKEHUH;

5.1.1,5.2.1,5.3.3

2.26 aHanM3UPOBaTh B MMPOCTEHUIINX
Cllydasix B3aMMHOE PacCIoOIOKEHNE
00BEKTOB B MMPOCTPAHCTBE;

5.2.2,53.1

2.28 BBIMOJIHATH YEPTEXKH IO YCIOBUIM
3azay;

524,532

2.30 pemath IIaHUMETPUUYECKUE U
MPOCTEUIITNE CTEPEOMETPUICCKUE 3a/1auu
Ha HaXOXKJICHUE T€OMETPUICCKIX BEITUIUH
(mvH, yrIIoB, IIoIaaei, o0beMOoB);

6.1.3,6.14

2.32 npoBOAUTH JOKA3ATEIbHbIC
paccyXAeHUs B XOJ€E PELICHUS 3a/1a4;

523

2.33 ucnonap30BaTh NMPUOOPETEHHBIE
3HAHUS ¥ YMEHHUSI B IPAKTUUECKOM
NeSTSIILHOCTH U TTIOBCETHEBHOM JKU3HH:
TUTS KCCIIeTOBaHUS (MOJICITUPOBAHN)
HECJIOKHBIX MTPAKTUIECKUX CUTYallni Ha
OCHOBE M3yYCHHBIX ()OPMYIT U CBOKCTB

(uryp;

6.1.5,6.1.6,6.1.8

2.35 pemath mpocTeime KOMOMHATOPHBIE
3a/1a9M METOJIOM Iepedopa, a TaKkKe ¢
HCITOJIb30BaHUEM U3BECTHBIX (DOPMYIT;

7.1.2,72.1,7.2.2

Ne cemecTpa

Bua npome:xxyTo4yHo# aTrecTanuu

2 DK3aMeH

JK3aMeH MO:KeT ObITh BHICTABJIEH ABTOMATHYECKH 110 Pe3yJIbTATAM TeKYIIUX
KOHTPOJIeH

Tekymuii KOHTpOJIb Ne7

Texymnit KOHTpOJIb Ne§

Tekymunii KOHTpOb Ne9
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Tekymuii KoHTpOJb NelQ

Texymnii KoHTpOab Nel 1

Tekyuii KoHTpOJb Nel2

Metoasbl u popmbl: Manusuayansubie 3aganus (Omnpoc)
OnucarenbHasi yacthb: [1o BEIOOPY BBINOTHUTH | TeopeTHyeckoe 3aanue u 2

IMPAKTUYCCKUX 3a1aHUS

Pe3yabTaThl 00yyeHus (0CBOEHHbIE
YMEHHUS$, yCBOECHHbIE 3HAHNSA)

HNuaexc TeMbl 3aHATHS

1.2 mmpoTy U B TO Ke BpeMs
OTPaHUYEHHOCTh TPUMEHEHUS
MaTEeMaTUYECKUX METO/IOB K aHAIIU3Y U
MCCJIEIOBAHUIO MIPOLIECCOB U SIBJICHUU B
MpUPOJIe U OOIIECTBE;

COo31aHusd MaTCMaTH4YCCKOI'O aHaJln3a,
BO3HHUKHOBCHUA U PA3BUTHA I'COMCTPUU,

1.3 3HaueHME MPAKTUKHU U BOIPOCOB, 13.1.1
BO3ZHMKAIOIIMX B CAMOM MaTeMaTHKe s

dbopMuUpOBaHUS U Pa3BUTHS

MaTeMaTU4ECKOU HAYKU;

1.4 ucToputo pa3BUTHUS MOHATHUS YKCIIA, 13.1.2,13.1.3

1.5 yHuBepcanbHbIl XapakTep 3aKOHOB
JIOTUKU MaT€MaTUYECKUX PACCYKACHUN, UX
MPUMEHUMOCTH BO BCEX 00JIaCTsIX
YEJI0BEUCCKOM JICATEIILHOCTH,

9.1.1,9.14,9.5.2,9.6.1

¥ YMCHHS B IPAKTUICCKOMN JCSITCIIBHOCTH U
TTOBCEHEBHOM KM3HU: TSI MPAKTHIECKUX
pacdeToB 1o hopmysiaM, BKIIFOYAs
bopMyIIBI, COIEpIKAIIINE CTETICHH,
paguKansl, JorapudMbl U
TPUTOHOMETpHUUYECKUE QYHKITUH,
UCTIONB3YS TIPU HEOOXOIMMOCTH
CTIPaBOYHBIE MATEPUAIIBI M IPOCTEHIIIHE
BBIYHCIIUTEIBHBIC YCTPOUCTBA.

1.6 BeposiTHOCTHBIN XapakTep paznuunbix |8.1.1, 8.1.3,8.2.3
IPOLIECCOB OKPYIKAIOIIETO MUPA.
2.7 ucnonib30BaTh NpUOOpeTeHHbIE 3HaHus (9.2.2,9.5.1

2.8 BBIYHCIIATH 3HAYCHHUE (PYHKITUU TIO
3aJJaHHOMY 3HAUYCHHIO apryMEHTa MpU

9.12,9.1.3,9.15,9.2.1,9.3.1,93.2,9.4.1,
9.6.2
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pa3IMYHBIX criocobax 3aaaHus GyHKUIUU;

2.9 onpenensaTe OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKIIMHA, HILTIOCTPUPOBATH MX
Ha rpaduKax;

10.1.2

2.10 ctpouTts rpadvKu U3y4EHHBIX
GyHKUMNA, WUTIOCTPUPOBATH 1O rpaduKy
CBOICTBA DJIIEMEHTAPHBIX (PYHKIUH;

10.3.1,10.3.2,10.3.3

2.11 ucrionp3oBaTh MOHATHE PYHKIIUH JIJIsI
OIMCAaHMA Y aHAJIN3a 3aBUCUMOCTEN
BEJINYHH,

10.1.1, 10.1.3

2.12 ucnonp30BaTh MPUOOPETEHHBIE
3HAHUS U YMEHUS B IPAKTHUECKON
JeSITEIbHOCTH U TTIOBCETHEBHOM JKU3HU: ITIS
OIKCAHUS C TOMOIIBIO (PYHKIIMIHA
Pa3IMYHbIX 3aBUCUMOCTEH, MPeICTaBICHUS
uX rpaduyuecku, HHTEpIpeTalun
rpaduKoB.

10.2.1,10.2.2,10.3.4

2.13 HaXOAUTh MIPOU3BOIHBIE
AIIEMEHTAPHBIX (PYHKIUH;

12.1.1,12.2.2,12.2.3,12.2.4,12.2.5, 12.4.2

2.14 ucnonb30BaTh MPOU3BOIHYIO JJIs
W3Y4YEHUS! CBONCTB (DYHKIIMI U MMOCTPOCHUS
rpauKOB;

12.1.2,12.1.3,12.1.4,12.3.1, 12.4.2

2.15 npuMeHITh TPOU3BOIHYIO IS
IIPOBEICHUSI MPUOIM>KEHHBIX BBIUNCICHUH,
pemaTe 3a1a4y MPUKIAJHOTO XapakTepa Ha
HaX0KJIeHHne HauOOJIBIIETO U
HaVMEHBLIErO 3HAYECHN,

12.2.1,12.4.2

2.16 BBIUMCIATH B TPOCTEUIIINX CITyYasX
IUJIOLAAN U 0OBEMBI C UCIIOJIH30BAHUEM
OTIPEJIEIICHHOI0 UHTETPaJIa;

13.1.4,13.1.5,13.1.7

2.17 uconp30BaTh MPUOOPETEHHBIE
3HAHUSA U YMCHHS B NMPAKTUICCKOU
JIESITEJIbHOCTH U TTOBCEIHEBHOM JKU3HU IS
pelieHus MPUKIAIHbIX 3a7a4, B TOM YHUCIIC
COILIMAJILHO-DKOHOMHYECKHUX H
bu3nYecKnX, Ha HAaNOOJbIINE U
HauMEHBIIINE 3HAUYeHUs, Ha HaX0KIECHHE
CKOPOCTH U YCKOPCHHSI.

12.4.1, 13.1.8

2.22 uCcnonap30BaTh MPUOOPETEHHBIE

13.1.6
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3HAHMS U YMEHHUS B MPAKTUYECKOM
JEATEIIbHOCTH U MIOBCEAHEBHON KU3HU:
JUISl TOCTPOCHHMS M UCCIIEA0BAHNUSA
IIPOCTENIINX MATEMATHUECKUX MOJIEIIEH.

2.27 nzo0paxaThb OCHOBHBIC 11.1.1,11.1.2,11.1.3,11.1.4,11.3.2,
MHOTOTPaHHUKHU U KPYTJIbIE TEJA; 11.3.3,11.34,11.4.3

2.29 ctpouTts npocreimme ceuenus kyoa, |(11.2.1,11.3.5
PU3MBI, TUPAMHU/IBI;

2.31 ucnonb30BaTh NPHU PELICHUU 11.3.1
CTEPEOMETPUUECKHUX 3324
IUTAaHUMETPUYECKHE (PaKThl U METO/IbI;

2.34 BBEIUHCICHHS 00BEMOB U IIOIIAACH 11.4.1,11.4.2
MTOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPHU
PELICHUH MTPAKTUYECKUX 3a7a4, UCIIOJIb3YS
IIpU HEOOXOIUMOCTH CIIPABOYHHUKHU 1
BBIUMCJIUTEILHBIC YCTPOMUCTBA.

2.35 pemath mpocTeiiine KOMOUHATOPHBIE
3aJla4yd METOJIOM iepedopa, a TaKkKe ¢
WCII0JIb30BaHUEM U3BECTHBIX (HOPMYIT;

2.36 BBIYMCHATH B IpocTenmux cioydasx  |8.1.2,8.2.1, 8.2.2
BEPOATHOCTH COOBITHI Ha OCHOBE
TOJICYETa YKCIIa UCXOI0B JJIs aHAIHA3a
PCATbHBIX YHCIIOBBIX IaHHBIX,
NIPEJICTABICHHBIX B BUJIC TUATPAMM,
rpadukoB; aHanu3a uHdopMaIuu
CTaTUCTUYECKOTO XapaKTepa.

4.3. Kputepuu ¥ HOpMbI OlIeHKH Pe3yJIbTATOB 0CBOEHMS JUCIHHUILIUHBI
Jns ka0 AUAaKTHYECKON €MHMIIBI TIPEACTaBIEHbI MTOKa3aTeld OLICHUBAHMS Ha
«3», «4y, «5» B dhonme OIIEHOYHBIX CPE/ICTB 10 JTHUCHUILINHE.
OueHka «2» CTaBUTCS B Ciydae, €CiM OOYYaroIIMICSl MOJHOCTHIO HE BBITIOJIHUII
3a/1aHUE, WU BBITIOJHEHHOE 3aJlaHUe HE COOTBETCTBYET IMOKA3aTesiM Ha OIEHKY «3».
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