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Pabouas nmporpamma pazpaborana Ha ocHoBe PI'OC
COO; ®I'OC CIIO cnemumanpaoct 15.02.08
TexHomorrs MalmMHOCTPOCHUS; Y4EeOHOTO TIlIaHa
cnennasibHOCTH 15.02.08 Texnomorus
MaITUHOCTPOCHUS; C YU€TOM IMPUMEPHON TIPOTPaMMBbI
o011eo0pa3oBaTeIbHON yUeOHON AUCHIUTIIHHBI
"MaTtemMaTturka: airedpa v Hadajia MaTeMaTHIeCKOTo
aHanu3a; reoMeTpus’ 1 mpodecCHOHATbHBIX
o0Opa3oBaTeIbHbIX OpraHu3alfii, pPeKOMEHI0BAaHHOMN
®denepaabHBIM IOCY1IaPCTBEHHBIM aBTOHOMHBIM
yupexaeHuem «DenepaibHblii HHCTUTYT Pa3BUTHUS
obpazoBanus» (PI'AY «DUPOy) B kauecTBe
MPUMEPHON MTPOTPaMMBI JIJIsl peasi3allii OCHOBHOM
npodecCUOHAIBHOM 00pa30BaTeIbHON MpOrpaMMBbl
CIIO na 6a3e 0CHOBHOTO 00IIEro 00pa3oBaHUs C
MOJIy4YEHHUEM CPEIHEro 00111ero o0pa3oBaHus
(ITporoxois Ne 3 ot 21 urons 2015 r.).

No Pazpaborunx ®UO

1 Ceiposas Mpuna CemeHOBHa
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1. TACHOPT PABOYEHM ITPOI'PAMMBI JTUCITUTLINHBI
HOI.10 MATEMATHUKA

1.1. ObsacTs npuMeHeHus padoueil nporpammsbl (PII)
PII sBnsieTcst 4acThiO MPOTPaMMBbI OJITOTOBKH CIICIIUATMCTOB CPEIHEr0 3BEHA 110
crietianabHOCTH 15.02.08 TexHoM0THsI MAaIIMHOCTPOCHUS.

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
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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

ctp. 7u3 70




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. PekomMeHayeMO€e KOJIMYECTBO YACOB HA OCBOEHHE MPOTrPaAaMMbI THCIIUIIHHBI:
MaKCUMaJIbHBI 00beM yueOHOM Harpy3ku oOyyatomierocs 340 yaca (0B), B TOM YHCIIE:
00beM ayIUTOPHOUN yueOHOM Harpy3ku oOydaroierocst 234 yaca (oB);

00BbeM BHEayaUTOPHOI paboTsl oOyyatouierocs 106 yaca (oB).
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2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI
2.1. O0beM AUCHMILVIMHBI U BUABI Y4e0HO padoThI

Buabl yueOHoi1 padoThI O0bem
4acoB

MakcuMasibHBIN 00beM Yy4eOHOM HATPY3KHU 340
O0beM ayauTOpHOI Y4eOHOM HATPY3KH 234
B TOM YHCJIE:
nabopaTopHbIE pabOTHI 0
IIPAKTUYECKUE 3aHATUSA 110
O0beM BHeayIMTOPHOI padoThl 00y4YaK0IIErocsi 106

[IpomesxyTounas arrectanus B popme "Ik3amen" (cemectp 1)

[IpomexxyTouHas arrectauus B popme "Ok3aMeH" (cemecTp 2)
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2.2. TeMaTH4YeCKHUI IVIAH U COAEPKAHNE JUCHMIIHHbBI

HaumenoBanu Coaep:xanue yueOHOro MaTepuasa, TeOpeTHYECKUX 3aHATHH, |O0béM Ne ®opmupyemble Texkymmit
e pa3iesioB | MPAKTHYECKHUX 3aHATHH, J1a00pPaTOPHBIX Pad0T, CAMOCTOSAITEILHOM | 4aCOB | JUAAKTHYECKOM pe3yJbTaThl: KOHTPOJIb
padoThI 00y4YalOUIUXCsl, TEMATUKH HHINBHIYAJIbHBIX 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 1.1,1.4 14,28, 3.1
TEeOpHs
Pa3znen 2 PazBuTHe moHsiTHSA 0 YMCJIIE
Tema 2.1 IMonsiTHeE WEJIbIX, PAMOHAJBHBIX M IEHCTBUTEIbHBIX YHCEJI
3anstue 2.1.1 |Llenble u panoHaIbHbIE YKUCA U ACUCTBUS HAaJ HUMU. BhInoHeHNe 1.1,14,2.2,2.5 1.9,2.3,34
TeopUs JIEeUCTBUHN HaJ IeHCTBUTEIHFHBIMU YHCIIAMU
3anstue 2.1.2  |IIpubmmkeHHOE 3HAYCHUE BETMYUHBI. AOCOIOTHAS TIOTPEIITHOCTb, 2 1.1,14,2.2,2.5 1.13,2.3,34
MPaKTUYECKOE |OTHOCUTEIbHAS! MOTPEITHOCTD.
3aHATHE
Tema 2.2 IloHsiTME KOMILIEKCHOTO YHCJIA
3anstue 2.2.1 |[loHsATHE KOMITJIEKCHOTO yuCa (anredpandeckas 3auch, U300pakeHue 1.1,1.4 14,2.1,3.1
TEeOpHs Ha TJI0CKOCTH). Perenure 3a1ay Ha n300pa’keHNe KOMIUIEKCHBIX YUCE
Ha IJIOCKOCTHU

3ansatue 2.2.2 |BblnosHeHUE pelieHni KBaipaTHbIX YPABHEHUH ¢ OTPULIATEIbHBIM 1 1.1,1.4 1.4,2.5,3.1
MPAKTUYECKOE |IUCKPUMHUHAHTOM
3aHSITHC
3anstue 2.2.3 |KontponbHas padora Nel "KomriekcHbie yrcina." 1 1.1 1.4,2.3,3.7 1.1,14,2.2,2.5

MMPaKTHUYCCKOC
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3aHATUC

Paznen 3 YpaBHeHMsI M HEPABEHCTBA 16

Tema 3.1 YpaBHeHust

3ansarue 3.1.1 |JIuneiinsie ypaBHeHus. PaBHOCHMIBHOCTD ypaBHEHUI. CHCTEMBI 2.18,2.19,2.20 1.4,2.3,3.5
Teopus YpaBHEHUI.

3ansarue 3.1.2 |[UppauuoHanbHble ypaBHEHUS. 2 |2.3,2.18,2.19, 2.20 1.4,2.4,34
MIPaKTUYECKOe

3aHSATHE

3anstue 3.1.3 |Pemenue nppaumoHalIbHbIX YPABHEHHM 2 12.3,2.18,2.19,2.20 14,2.1,34
MPaKTUYECKOE

3aHSATHE

Tema 3.2 HepaBencrBa 10

3anstue 3.2.1 |HepaBeHCTBa U CUCTEMBI HEPABEHCTB. 2 12.3,2.18,2.19,2.20 14,2.5,34
TEOpHs

3ansarue 3.2.2 |PanuoHanbHbIe U UppalMOHAIbLHbIE HEpABEHCTBA. MeTO1 MUHTEPBAJIOB 2 12.3,2.18,2.19,2.20 19,23,34
MPaKTUYECKOE

3aHSATHE

3anstue 3.2.3 |PanuoHasibHbIEC U UPpPALIMOHATIBLHBIE HEPABEHCTBA. MeTO1 MHTEpPBAJIOB 2 2.3,2.18,2.19,2.20 19,24, 34
MPaKTUYECKOE

3aHATHE

3anstue 3.2.4 |Pemenue nppaliOHAIbHBIX YPAaBHEHUIN 1 HEPaBEHCTB. 2 12.3,2.18,2.19,2.20 1.9,2.1,3.4
MIPaKTUYECKOE

3aHATHE

3anstue 3.2.5 |KontponsHas padorta Ne 2 o reme «Pemienue ypaBHeHui u 2 12.3,2.18,2.19,2.20 19,29,634 2.18,2.19, 2.20,
MPAKTUYECKOE |HEPABEHCTB) 2.3
3aHATHE

Paznen 4 KopHuu, crenenu u jiorapudpmsi 30

Tema 4.1 KopHu u crenenn 6

ctp. 14 u3 70




3ansarue 4.1.1 [Kopuu u crenenu. Kopau HaTypalibHOM CTENEHU U3 YUCTIA U UX 2.4,2.6,2.7 1.4,2.1,3.4
TeopUs CBOICTBA
3anstue 4.1.2 |Crenenu ¢ panoOHATBHBIMU MTOKA3aTeNIIMH, UX CBOMCTBA. CTETIeHH C 24,2.6,2.7 19,24,34
MPaKTUYECKOE |IEeWCTBUTENIbHBIMU MTOKA3ATEISIMU.
3aHsTHE
3ansarue 4.1.3 |Pemienue 3ama4d v ynpaxxHeHU HA TPUMEHEHUE CBOMCTB CTETIEHEN 24,2.6,2.7 14,2.1,34
IIPAKTHYECKOE
3aHATHE
Tema 4.2 Jlorapudmpi
3anstue 4.2.1 [Jlorapugpm uncna. OcHoBHOE JIorapu(PMUUYECKOE TOXKIECTBO. 24,2.6,2.7 1.4,2.3,34
Teopus
3anstue 4.2.2 |Jlorapudmsl. OcHOBHBIE CBOMCTBA JIOTapH(pMOB. 2.4,2.6,2.7 1.9,2.5,3.4
IIPAKTHYECKOE
3aHATHE
3anstue 4.2.3 |Jlecaruunbie orapudmel. HarypanbHbie 10rapudMel. 2.4,2.6,2.7 1.9,2.4,34
IPAKTHYECKOE
3aHATHE
3anstue 4.2.4 |IIpaBuna pelictBuii ¢ norapudmamu. [lepexos Kk HOBOMY OCHOBaHHUIO. 24,2.6,2.7 1.9,2.1,34
MPAKTHYECKOE
3aHATUE
Tema 4.3 IIpeoOpa3oBanne panuoOHATbHBIX BbIPAaKeHHI
3anstue 4.3.1 |IIpeoOpazoBanue MoKa3aTeIbHBIX, HPPAITMOHAIBHBIX, CTETICHHBIX 24,2.6,2.7 14,2.3,34
Teopus BBIPXKEHUI.
Tema 4.4 IIpeoOpa3oBanne HPpaNMOHAIBHBIX, CTENICHHBIX U NMOKa3aTeJbHbIX

BbIPaKEHM .
3anstue 4.4.1 |IIpeoOpazoBanue morapupMUUIECKUX BIPAKECHHUHA 2.4,2.6,2.7 1.4,2.3,3.4
Teopus
3anstue 4.4.2  [[IpeoOpazoBanue norapupMIUUECKUX BBIPAKECHUH 24,2.6,2.7 1.9,2.4,34
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IIPaKTUYECKOE

3aHATUE
Tema 4.5 Pemenne npocreiilinx nMoKa3aTeJbHbIX H JJOrapupMuIecKux 10

YPaBHEHHUI U HEPABEHCTB.
3ansarue 4.5.1 [[IpocTeiimne nokaszarenbHble ypaBHeHUs. [loka3aTenbHble ypaBHEHUS, 2 2.4,2.6,2.7 1.4,2.1,3.4
Teopus CBOJSIINECS K TPOCTEUILINM
3anstue 4.5.2 |Pemenne noka3zarenbHbIX ypaBHeHU. [loka3aTenpHbIe HEPAaBEHCTBA 2 24,2.6,2.7 1.7,2.4,3.4
MPaKTUYECKOE
3aHsTHE
3anstue 4.5.3 |Pemenne npocTelmmx JorapupMUIECKUX YpaBHEHUN 2 2.4,2.6,2.7 1.4,2.3,34
TEeOpHst
3anstue 4.5.4 |Pemenue norapuMUUecKUX ypaBHEHNH, CBOASIIMXCS K POCTEHIINM. 2 24,2.6,2.7 1.7,2.4,3.4
MPAKTHYECKOE
3aHsTHE
3anstue 4.5.5 |KontponsHas padota Ne3 mo teme: «KopHu, crenenu u gorapupmMb» 2 1.2,2.7 1.13,2.9,3.4 2.4,2.6,2.7
MPaKTUYECKOE
3aHSTHE
Paznen 5 IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 14
Tema 5.1 IIpsiMble B poCcTpaHCTBE
3ansarue 5.1.1 |B3aumHoe pacnonoxeHue IByX MPsIMbIX B IPOCTPAHCTBE. 2.25,2.26, 2.30, 1.4,2.3,3.5
TeopUst [TapannenbHOCTh MPSIMOM U MIJIOCKOCTH. 2.31
Tema 5.2 Ili1ockocTH B MPpOCTPAHCTBE
3ansarue 5.2.1 |[lapannenbHOCTh IIOCKOCTEH. B3anMHOE pacnoioxkeHne MIOCKOCTEH, 2.25 14,2.3,3.5
Teopus IIPSAIMOM U TNIOCKOCTH
3anstue 5.2.2 |Yroa MeXay NpsSMON U TIIOCKOCTHIO. 2 2.25,2.26,2.30, 1.9,2.3,3.5
Teopus 2.31
3ansrue 5.2.3  |[AByrpansslii yroa. TpexrpaHHblil yroi. 2 2.25,2.26, 2.30, 1.4,2.1,3.5
Teopus 2.31
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3ansatue 5.2.4 |Yron Mexay MIOCKOCTAMU. [lepneHquKy s pHOCTh JIBYX INIOCKOCTEH. 2 2.25,2.26,2.30 19,2.5,3.5

TEeOpHst

Tema 5.3 I'eomeTpuueckne npeodpa3zoBaHus MPOCTPAHCTBA. 4

3anstue 5.3.1 |['eomeTpudeckue nmpeoOpa3oBaHUs MPOCTPAHCTBA: APATIETHHBINA 2.25,2.26,2.30, 1.9,2.1,3.3,3.6
[IPAKTUYECKOE |IIEPEHOC, CAMMETPHUS OTHOCUTEIIBHO INIOCKOCTH. 2.31

3aHSATHE

3anstue 5.3.2 |KontpoasHas padora Ne 4 o teme «IIpsimMble U TIIOCKOCTH B 2 2.25 19,24,33 2.25,2.26, 2.30,
IIPAKTUYECKOE |[IPOCTPAHCTBEY. 2.31
3aHSATHE

Pa3nes 6 KoopaunaTtel 1 BeKTOPHI 16

Tema 6.1 KoopaunaTtel 1 BeKTOpPHI 16

3anstue 6.1.1 |IIpsmoyronbHas (JekapToBa) cCCTEMa KOOPJUHAT B IPOCTPAHCTBE. 2 1.2,2.1,2.7,2.28 1.4,2.4,3.5

TEOpHs dopmysa pacCTOSHUS MEXAY ABYMS TOUKAMH.

3anstue 6.1.2 |YpaBHeHus cepsl, IIIOCKOCTH U MPSIMOM. 2 1.2,2.1,2.7,2.28 19,2.3,3.6

TEOpHs

3ansarue 6.1.3 |BekTopsl: ciokeHue, BBIMUTaHHe, YMHOKEHUE BEKTOPa Ha YUCIIO0 2 1.2,2.1,2.7,2.28 1.7,2.1,3.5

TEOpHst

3anstue 6.1.4 |PaznokeHre BEKTOpa 10 HAMIPABICHUSM. YTOJI MEXIY IBYMS 2 1.2,2.1,2.12,2.28 19,2.1,3.5

TEeOpHs BEKTOPAMH.

3anstue 6.1.5 |BekTopHOE U CKalsipHOE MTPOU3BE/ICHUE BEKTOPOB 2 1.2,2.1,2.22,2.28 1.7,2.5,3.6

TEOpHs

3ansarue 6.1.6 [Mcnonb3oBaHre KOOPAUHAT U BEKTOPOB MPH PEIICHUU 2 1.2,2.1,2.7,2.28 19,2.1,3.5,3.6
MPaKTUYECKOE |MaTeMaTUYECKUX M MPUKIIAIHBIX 3a7a4.

3aHSATHE

3anstue 6.1.7 |. U3yueHue npoekuuu BeKTOopa Ha ocb. HaxoxkaeHue npoekuuii 2 1.2,2.1,2.7,2.28 1.9,2.4,3.6

MPaKTUYECKOE |BEKTOPOB HA OCHU

3aHSATHE

3anstue 6.1.8 |Kontponbnas padota Ne 5 nmo reme «KoopAnHATHI U BEKTOPHD» 2 1.2,2.1,2.12,2.28 1.9,2.3,3.6 1.2,2.1,2.12,2.22,

ctp. 17 u3 70




IIPaKTUYECKOE 2.28
3aHITHC
Pa3zgen 7 JJ1eMeHTbl KOMOMHATOPUKH 10
Tema 7.1 OcHOBHbBIE NOHATHSI KOMOMHATOPUKH
3anstue 7.1.1 |OcHOBHBIC MOHATHUS KOMOMHATOPUKH. 1.3,2.32,2.35 1.4,2.1,3.7
TEOpUst
3anstue 7.1.2 |Pemienue 3a7a4 Ha MOACYET YUCIA MEPECTAHOBOK U PAa3MEILICHUM. 2 1.1, 2.35 1.4,2.3,3.7
MPaKTUYECKOE
3aHATHE
3anstue 7.1.3 |Pemenue 3a7a4 Ha MojAcCYeT yucia couetanuil. [IpaBuino cymmel, 2 1.3,2.7 14,2.1,33
MPaKTUYECKOE |MPaBHIIO IPOU3BEICHUS
3aHATHE
Tema 7.2 ®opmy.a bunoma Herorona 4
3anstue 7.2.1 |Dopmyna 6uHoma Herotona. CBolicTBa OMHOMHUATBHBIX 1 1.3,2.32,2.35 1.4,2.1,3.7
npaktudyeckoe |koaddunmenton. Tpeyronsuuk [ackans.
3aHSATHE
3anstue 7.2.2 |Tpeyronsauk [Tackans. Pemenue 3aganuii Ha npuMeHEHUE (HOPMYJIbI 1 1.3,2.32,2.35 1.4,2.4,3.7
npakTuueckoe |0umHoMa HeroToHa.
3aHSATHE
3anstue 7.2.3 |KontponbHas padota Ne 6 o Teme «371eMEeHThl KOMOUHATOPUKIY. 2 1.3,2.32,2.35 1.7,2.1,3.7 1.3,2.32,2.35
MPaKTUYECKOE
3aHITHC
Pa3nen 8 DJIeMeHThI TeOpPHHU BEPOATHOCTEH. DJIeMeHThI MATeMAaTH4eCKOil 12
CTATHCTUKH.
Tema 8.1 JJieMeHTBhI TEOPHH BEPOSITHOCTEI.
3anstue 8.1.1 |CoObITHE, BEPOSTHOCTH COOBITHS, CII0)KEHHE BEPOSITHOCTEH 1.6,2.33,2.36 14,24, 3.7
TEOpHs
3anstue 8.1.2 |YMmHOXeHHe BeposiTHOCTEH. [loHsITHE O HE3aBUCUMOCTH COOBITHH. 2 1.6,2.33,2.36 1.4,2.3,3.7
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Teopus

3anarue 8.1.3 |[duckpeTHas cnydaiiHas BeIuduHa. YUCIOBBIE XapaKTEPUCTUKHU 2 1.6, 2.33,2.36 1.4,2.5,3.7
Teopus JUCKPETHOM CIIy4allHON BEJINYMHBI

Tema 8.2 Jj1eMeHThI MATEMATHYECKOH CTaTHCTHKH.

3anstue 8.2.1 |IIpencraBnenue qaHHBIX (TAOJIUIBI, AUATPAMMBI, TPadUKH ). 1.6, 2.33,2.36 1.7,2.3,3.7
TEOpUst ['enepanbHas COBOKYMHOCTb, CpeiHee apudmeTuueckoe, MequaHa

3ansarue 8.2.2 |IloHdaTue o 3agauyax MaTeMaTHYECKOHM CTaTUCTUKHU. Pemenue 3amay u 2 1.6, 2.33,2.36 1.7,2.5,3.7
Teopus YIPaXHEHUH 10 TeMe "DJIeMEHThl MaTEMAaTHYECKOW CTAaTUCTUKH"

3anstue 8.2.3 |KontponbHas padorta Ne7 1o Teme:«JIeMEHThI TEOPUH BEPOSITHOCTEH 2 1.6,2.33,2.36 14,2.1,3.7 1.6,2.33,2.36
MPaKTUYECKOE |M MATEMAaTHYECKON CTATUCTUKMNY

3aHSATHE

Pa3nen 9 OCHOBBI TPUTOHOMETPHH 28

Tema 9.1 Yucii0Basg OKPYKHOCTh 10

3anstue 9.1.1 |Yucnosas okpykHOCTb. PajrianHoe 1 rpalycHOE U3MEpPEHHE YTIIOB U 2 1.5,2.8,2.21 1.9,2.5,34
TEOpHs JIyT.

3anstue 9.1.2 |CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC JEeUCTBUTEILHOIO YUCIA. 3HAKU 2 1.5,2.8,2.21 1.7,2.5,3.2,3.5
TEOpHs Y 3HAYCHUS CHHYCa, KOCUHYCA, TAHT€HCA U KOTAaHTeHCa

3anstue 9.1.3 |CooTHOIIEHHE MEXKTY TPUTOHOMETPHUESCKUMHU (YHKIIMSIMU OJTHOTO 2 1.5,2.8,2.21 1.4,2.1,3.2,3.5
MpPaKTUYECKOE |apryMeHTa

3aHSATHE

3anstue 9.1.4 |YeTHOCTb U HEUETHOCTh TPUTOHOMETPHUECKUX (PYHKITHIA. 2 2.8,2.21 14,2.3,3.3,3.5
MPaKTUYECKOe

3aHSATHE

3anstue 9.1.5 |HaxoxaeHue olHOM TpUTOHOMETpHUUECKON QYHKIUH 1O 3aJaHHOMY 2 1.5,2.8,2.21 14,2.4,33,3.5
MPAKTUYECKOE |3HAYCHUIO JPYTOM.

3aHATHE

Tema 9.2 DopMyJIbl CJI0KEHUS U IPUBEACHHS.

3anstue 9.2.1 |DPopMyJibl CI0KEHUS U IPUBEIACHUSI TPUTOHOMETPUUECKUX (QYHKIUI 1.5,2.8,2.21 1.4,2.1,3.3,3.5

ctp. 19 u3 70




Teopus

3anstue 9.2.2 |Pemenue 3a1a4 v ynpakKHEHUH Ha MPUMEHEHHE (GOPMYIT CIIOKESHUS U 1.5,2.8,2.21 1.9,2.4,34
MPaKTUYECKOE |MpPUBEACHHUS.
3aHATHE
Tema 9.3 Tpuronomerpuyeckue popmMyJbl JBOHHOI0 U MOJJOBUHHOIO

aprymeHra.
3anstue 9.3.1 |Tpuronomerpudeckue PyHKIIUU JBOMHOTO U MOJOBHHHOTO apryMEHTa 1.5,2.8,2.21 1.4,2.1,3.3,3.5
TEOpUst
3anstue 9.3.2 [[IpeoOGpazoBaHue BbIpaXKEHUH ¢ TOMOIIBIO (POPMYJIT IBOMHOTO U 1.5,2.8,2.21 1.4,2.5,3.3,3.5
MPAKTHYECKOE |MOJIOBUHHOTO apryMeHTa.
3aHsTUE
Tema 9.4 IIpeoGpa3oBanusi npousBeAeHNs TPUTOHOMeTPUYeCKUX QYHKUMI B

CyYMMY M Pa3HOCTb, 1 HA000POT.
3anstue 9.4.1 |[Ipeobpa3oBanus MPOU3BEACHUS TPUTOHOMETPUUECKUX (PYHKIIHIA B 1.5,2.8,2.21 1.5,2.1,3.3,3.5
TEOpHs CyMMY M Pa3HOCTb, U HA000POT
Tema 9.5 CgoiicTBa ¥ rpaMKU M TPUTOHOMETPUYECKUX PYHKIIUIA.
3anstue 9.5.1 |CsoiicTBa u rpaduku GyHKIUH, y=Sin X; y=cos X, y = tg X; y = ctg X 1.5,2.8,2.21 14,2.8,3.5
TEeOpHst
3anstue 9.5.2 |O6parHble TPUrOHOMETpHUECKHE (PYHKLIUN 1.5,2.8,2.21 14,2.3,34
TEOpUst
Tema 9.6 Tpuronomerpuyeckue ypaBHeHHs U HEPABEHCTBA.
3anstue 9.6.1 |IIpocreiinye TPUroHOMETPUUECKHUE YPABHEHUS. 1.5,2.8,2.21 14,2.3,34
Teopus
3ansarue 9.6.2  |PenieHyre TPUrOHOMETPUUECKUX YPaBHEHUH, CBOISAIINXCS K 1.5,2.8,2.21 1.4,2.3,34
Teopus IIPOCTEUIINM
3anstue 9.6.3 |KontponsHas padora Ne8 o teme: « Tpuronomerpus» 1.5,2.8,2.21 1.7,2.3,3.4 1.5,2.21,2.8

NPaKTHYECKOE
3aHATHE
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Paznen 10 DyHKUMH, NX cBoiicTBa U rpadukn. CTeneHHble, MOKAa3aTelbHbIE, 20

Jorapudpmmuueckue u TpUroHoMeTpruyeckue GPyHKIUNU
Tema 10.1 DOyHKIUH, UX CBOICTBA U I'PauKH.
3anstue 10.1.1 |Oynknuu. CeorictBa GyHkiuu: O61aCcTh ONPEACICHIS 1 MHOKECTBO 2.9,2.10,2.11, 2.12 1.9,2.4,3.3
TEeOpHst 3Ha4YE€HUI, MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTh, OIPAHUYEHHOCTD,

NEePUOANYHOCTD
3anstue 10.1.2 |I[IpomexyTku Bo3pactanus u yobiBanus ¢pyHkiuu. Haubomnsiiee u 2 2.9,2.10,2.11, 2.12 1.4,2.5,3.3
TEeOpHst HAUMEHbBIIIee 3HAYCHUS (PYHKITHH, TOYKH SKCTPEMyMa.
3anstue 10.1.3 |O6patubie pyHkimu. O6macTh ONpeAeIeHUs U 00J1acTh 3HAYCHUH 2 12.9,2.10,2.11,2.12 19,2.1,3.6
Teopus obpatHoit ¢pyHkuuu. ['paduk oOpatHol pyHKIMU. ApudMeTHdecKre

onepaiuu HaJ GyHKIUsAMU. CrnoxHast QyHKIMS (KOMIO3HUIIMS).
Tema 10.2 . CtenenHble, NoKa3aTejbHbIe, JOrapupMuidecKue u 4

TPUTOHOMeTPHYeCKHe PyHKIIUN.
Zanstue 10.2.1 |Crenennas QyHKIUSI. 2 2.9,2.10,2.11,2.12] 1.9,2.1,3.5,3.8
Teopus
3anstue 10.2.2 |[TokazarenbHas u Jorapudmuueckas GyHKIUH. 2 2.9,2.10,2.11,2.12] 1.4,2.8,3.5,3.8
TEOpHs
Tema 10.3 IIpeoOpa3oBanus rpapukon 10
3anstue 10.3.1 |IIpeobpazoanus rpadukos. [lapamiensHblil mEpeHOC, CAMMETPUS 2 2.9,2.10,2.11, 2.12 1.4,2.4,3.5
Teopus OTHOCUTEIHFHO Hauajia KOOPJMHAT, CHMMETPHUSI OTHOCUTEILHO MPSIMOA

y= X. PacTskenue u cxxarue rpadukoB GyHKUINN BIOTL Ocei

KOOpJAUHAT
3anstue 10.3.2 |Iloctpoenue rpadhukoB ¢ MOTyJIeM 2 12.9,2.10,2.11,2.12 1.9,25,3.1
MPaKTUYECKOE
3aHSTHE
3anstue 10.3.3 |[IpeobpazoBanue rpa@KoOB TPUTOHOMETPHUCCKUX (PYHKITUI 4 [2.9,2.10,2.11,2.12 1.9,2.5,3.4
MIPaKTUYECKOe
3aHATHE
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3anstue 10.3.4 |KontponsHas padora Ne9 o teme: "CBoiicTBa u rpadguku QyHKIui" 2 129,2.10,2.11,2.12 1.7,2.3,3.5 2.10,2.11, 2.12,
IPAKTHYECKOE 2.9
3aHSATHE

Pa3nea 11 MHOrorpaHHUKHY M KpyrJible Teja 26

Tema 11.1 IlonsiTHE MHOIOrPAHHUKOB. BHAbI MHOTOIPDAHHUKOB.

3anstue 11.1.1 [[TonsiTie MHOTOrpaHHUKOB. Bepmnael, pedpa, TpaHr MHOTOTpaHHHKA. 2.23,2.24,2.27, 1.7,2.1,3.6
TEOpHs MHuororpaHHble YIIIbl. BbITyKiible MHOTOTPaHHUKH. 2.29

3anstue 11.1.2 |IIpusma npsimast u HakinoHHas. [IpaBunbHas npusma. [1nomans 2 2.23,2.24,2.27, 19,2.1,3.6
Teopus IIOBEPXHOCTH IPU3MBI. 2.29

3anstue 11.1.3 |Ilapannenenunen, ky0. [Lnomans moBepXHOCTH MapajuiesieuIe1a u 2 2.23,2.24,2.27, 19,2.1,3.6
Teopus KyOa. 2.29

3anstue 11.1.4 [Ilupamuna. [IpaBunsHas nupamuaa. Y cedeHHas nupamuaa. Terparap 2 2.23,2.24,2.27, 14,29, 3.6
Teopus [Tmomaae MOBEpXHOCTH MUPAMUIBI. 2.29

Tema 11.2 CuMMeTpus H ce4eHHs] B MHOTOTPAHHHMKAX.

3ansatue 11.2.1 [Cummerpus B kyOe, B mapajuieNienuIesie, B Ipu3Me 1 B TUpaMuIe. 2.24,2.27,2.29 1.9,2.4,3.6
MIPaKTUYECKOE

3aHATHE

Tema 11.3 Tesia M1 MOBEPXHOCTH BpaLeHH. 10

3anstue 11.3.1 |Tena Bpamenus. OcHoBaHuE, BEICOTA, OOKOBAsI TOBEPXHOCTb, 2 2.24,2.27,2.29 1.4,2.3,3.6
TEOpUst oOpa3yrolas, pa3BepTKa Tell BpalleHusl.

3anstue 11.3.2 |Humunnap. [nomaas noBepXHOCTH LUIUHIPA. 2 2.23,2.24,2.27, 14,2.3,3.6
Teopus 2.29

3anstue 11.3.3 |Konyc. ¥Yceuennslil konyc. [1nomans moBepXxHOCTH KOHYCA. 2 2.24,2.27,2.29 14,2.1,3.6
MPaKTUYECKOe

3aHSATHE

3anstue 11.3.4 [lap u chepa. BzaumHoe pacnonoxenue cepsl U MIOCKOCTH. 2 2.24,2.27,2.29 1.9,2.3,3.6
TEOpHs

3ansarue 11.3.5 [OceBble ceyeHus U ceueHus, apalesibHble OCHOBaHUIO. Pelienue 2 2.24,2.27,2.29 14,2.1,3.6
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IIPaKTUYECKOE

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

3aHATHE OCHOBAHHUIO.
Tema 11.4 O0BeMbI TeJI.

3anstue 11.4.1 |O0BeM npsMoyroapHOTO napaiienenuneaa. OobeM npsiMon U 2.23,2.24,2.27, 1.7,2.4,3.6

MPAKTUYECKOE |HAKIOHHOW MPU3MbI U LIMJIUHJPA. 2.29

3aHATUC

3anstue 11.4.2 |O6bem nupamMuibl, KOHYca, mapa. [Inomans chepbr 2 2.23,2.24,2.27, 1.7,2.3,3.6

IIPAKTHUYECKOE 2.29

3aHATHE

3anstue 11.4.3 |KontponsHas padora Nel0 o teme: «K MHOTOrpaHHUKHU U KPYTJIbIE 2 1.1,2.23,2.24, 19,24, 3.6 2.23,2.24,2.27,
MPaKTUYECKOE |Telay 2.27,2.29,2.34 2.29
3aHATHE

Pa3znen 12 Havajga MmaTeMaTHYeCKOro aHAJIHN3A 52

Tema 12.1 IlonsaTHE MOC/I€A0BATEIBHOCTH.

3anstue 12.1.1 |[ITocaemoBaTenbHocTH. CIIOCOOBI 3aJaHUI U CBOMCTBA YMCIOBBIX 2.13,2.14, 2.15 19,24,33

Teopus OCJIEJ0BATEILHOCTEMN.

3ansarue 12.1.2 [[Ipenen nmocieaoBaTEeIbHOCTH. 2 2.13,2.14, 2.15 19,23,35

TEeOpHst

3anstue 12.1.3 |CymmupoBaHue nocieaoBaTeabHOCTeH. ApudmeTndeckas u 2 2.13,2.14, 2.15 1.9,2.5,3.5

TEOpUst r€OMETPUYECKAsi IPOrPECCUH.

3anstue 12.1.4 ([IonsTHe 0 HENPEPHIBHOCTH (PYHKIIUH. 2 2.13,2.14,2.15 1.4,2.5,3.5

TEeOpHs

Tema 12.2 ITonsiTEe MPOU3BOAHOI. 14

3anstue 12.2.1 |[IpousBoanas, e€ GuU3MUeCKuii CMBICI. 2 2.13,2.14, 2.15 14,2.1,3.3,3.5

TEOpHs

3anstue 12.2.2 |Tabauia nporu3BOIHBIX. 4 1.1,2.13,2.14,2.15( 19,2.1,3.3,3.5

TEOpHst

3anstue 12.2.3 |IIpousBoiHast CyMMBI, pa3HOCTH, IPOU3BEICHUS, YACTHOTO. 2 2.13,2.14, 2.15 1.9,2.1,3.3,3.5
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IIPaKTUYECKOE

3aHSATHE
3anstue 12.2.4 |[IpousBogHast CIIOKHON (YHKITHH. 4 2.13,2.14, 2.15 14,2.5,3.3,3.5
MIPaKTUYECKOE

3aHITHC

3anstue 12.2.5 |IIpousBoiHas nmoka3aTeabHON U TorapudMUUecKor PyHKITUN 2 2.13,2.14, 2.15 1.4,2.3,3.3,3.5
MPaKTUYECKOE

3aHATUC

Tema 12.3 HccaenoBanue pyHKumii ¢ NOMOIIbIO NPOU3BOIHOM.

3anstue 12.3.1 |MccnenoBanue GpyHKIMI ¢ TOMOIIBI0 MPpou3BoHOM. [locTpoeHne 2.13,2.14, 2.15 19,2.1,3.3,3.5
npakTu4eckoe |rpaduxoB GyHKIMI C TPUMEHEHHUEM ITPOU3BOIHOM.

3aHATHE

Tema 12.4 Bropasi npouszBoaHas.

3anstue 12.4.1 |HaxoxaeHue BTOpoil NpOU3BOIHOM, €€ T€OMETPUUECKUI U 2.13,2.14, 2.15 1.7,2.8,3.3,3.5
TEOpUs ¢bu3znyecKkui CMBbICII.

3anstue 12.4.2 |KontponsHas padorta Nel3 o teme «IIpousBogHas. 2 2.13,2.14, 2.15 14,2.1,3.3,3.5 2.13,2.14,2.15
MPaKTUYECKOE

3aHATHE

Tema 12.5 IlepBooOpa3Hasi u MHTErpaJl. 22

3anstue 12.5.1 |[IlepBooOpasznas v uHTErpall. 4 2.16,2.17,2.34 19,24,35
TEOpHs

3ansarue 12.5.2 [HenmocpencTBeHHOE HHTETPUPOBAHKE 4 2.16,2.17,2.34 1.7,2.5,3.3,3.5
TEOpHst

3anstue 12.5.3 |Pemenue 3aqanuii Ha HAXO0XJACHUE IEPBOOOPA3HBIX U HHTETPAJIOB. 4 2.16,2.17,2.34 1.7,2.3,3.2
MPaKTUYECKOE

3aHATUC

3anstue 12.5.4 |Onpenenenusiii uarerpan. @opmyna Hetotona-Jleitonua. 2 2.16,2.17,2.34 1.9,2.4,3.3,3.5

Teopus
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3ansarue 12.5.5 [[IpuMeHeHre onpeesIeHHOro HHTErpaia i HaX0XASHUS MI0NIA 1 2 2.16,2.17,2.34 19,2.1,3.3,3.5
IIPAKTUYECKOE |KPUBOJIMHEMHOW TpaneLuu.
3aHATHE
3anstue 12.5.6 |[Ipumenenue unaTerpaia B (PU3UKE U TEOMETPHUH 4 2.16,2.17,2.34 19,24,3.3,3.5
MIPaKTUYECKOE
3aHATUE
3anstue 12.5.7 |KontponbHas padota Ne 9 o teme «llepBooOpa3Has u HHTETpa. 1 2.16,2.17,2.34 1.4,2.9,3.3,3.5 1.1,2.16, 2.17,
Teopus 2.34
3ansarue 12.5.8 |[MTorosoe 3ansTue 1 2.16,2.17,2.34 14,2.1,3.3,3.5
TEeOpHst
TemaTnka caMoCTOSITEIBLHBIX padoT
Howmep mo Bun (Ha3BaHue) caMoCTOATENbHON pabOThI O6Bem
MOPSIIKY 4acoB

1 [TonroroBka noki1aja Ha TEMy «3HAUYEHUE MAaTEMAaTUYECKON HAyKu st 6

peuieHus 3aj1ay, BO3HUKAIOUUX B TEOPUU U IPAKTUKE)
2 BrinonHenue nomaiiHeir KOHTPOJIBHOM paOOThI 10 TeMe: 2

"KomruiekcHbIe ynciay

Pemienue ypaBHeHMI U CUCTEM JIMHEHHBIX YPAaBHEHUN 1 HEPABEHCTB
4 Pemienne ynpaxxHeHH HA IPUMEHEHHE CBOMCTB CTEIEHH C

palMoHaIBHBIM IMOKa3aTeIeM
5 Pemenne ynpaxHeHM Ha BBIYMCICHUE 3HAYEHUN CTEIIEHHBIX 2

BBIPAKECHUI
6 Pemenne ynpaxHeHUI Ha BEIYHUCTICHHE TorapuMOB, TPUMEHEHUE 4

CBOMCTB jjorapuMoB
7 Brinonnenue ynpaxknenuii no teme «I[IpeobpazoBanue noka3atenbHbix | 4

1 J1orapu(pMUYECKUX BBIPAKCHHI
8 Odopmrnenue tabnuupl «Buael norapudmuyueckux ypaBHEHUH U 2

CIOCOOBI UX PELICHUS
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9 Pemenue 3agau no reme "lIpsiMbie U MJIOCKOCTH B TPOCTPAHCTBE" 5

10 Koopaunats! 1 BEKTOpBI 4

11 DeMeHTHl KOMOMHATOPUKHU. 2

12 DJeMEHTHI TEOPUH BEPOSITHOCTEN U MaTeMaTHUYECKON CTaTUCTUKU 2

13 Pemenue 3ananuit Ha TeMy "COOTHOIIEHHE MEXIY 2
TPUTOHOMETPUYECKUMHU (DYHKIMSIMHU OJJHOTO aprymeHra"

14 Haxoxnenne oqHON TPUTOHOMETPUUECKOH (PYHKITNH 10 3aJaHHOMY 2
3HAYEHUIO APYTroi

15 Pemenue ynpaxHeHui Ha npuMeHeHne GopMyIl CI0KEHUs U popMyil 2
[IPUBEICHUS

16 Pemenue 3anay u ynpakHeHU Ha peoOpa3oBaHue 2
TPUTOHOMETPUUECKUX BBIPAXKEHUN

17 [TocTpoenue rpaKOB TPUTOHOMETPUUYECKUX (QYHKIUN

18 Pemenuie TpUroHOMETpUUECKUX YPaBHEHUH, CBOISIINXCS K
MPOCTEHIITNM

19 CocraBnenue kpoccBopza 1o treme « IpuroHoMeTpus» 2

20 Pemienue 3aanuii Ha onpeesieHle CBOMCTB (DyHKIIUU 2

21 Pemenwne 3ananuii Ha onpeieICHHE CBOMCTB (DYHKIIHH 3

22 [Toctpoenue rpadukoB MoKa3aTeabHbIX U JorapuPmMuueckux GyHkuit.| 2

23 [TocTpoenue rpadukoB TPUTOHOMETPUIECKUX (DYHKIIUH C TIOMOIIIBIO 2
MPOCTEUIINX NPeoOpa3oBaHUN

24 BoinonHenue fomaiiiHeil KOHTPoJIbHOM padboTsl 1o Teme «lloctpoenue 2
rpadukoB (yHKITUI

25 N3roroBneHue pa3BepTKU MHOTOTPaHHHUKA

26 Brruncnenue miomaayn noBepXHOCTH MHOTOTPaHHUKOB

27 ITocTpoeHue ceueHnii B MHOIOIpaHHUKAX

cTp. 26 u3 70




28 Pewienne 3a1annii Ha HaX0XKJIEHUE FJIEMEHTOB LWJIMH/IPA, KOHYcCAa, 3
YCEUEHHOTr0 KOHyca. Brruncnenue miomnazeil moBepXHOCTEH BpaleHHs
29 Pemenue 3amay Ha BEIYHCIIEHHE 0OBEMOB Tl 5
30 Pemenve 3amannii Ha PU3NUECKUIA CMBICT TIPOU3BOTHON 2
31 Pemienue nmpuMepoB Ha HAXOXKJIEHUE TTPOU3BOTHOM 4
32 Perienue 3aanuii Ha HAXOX/IEHUE YPaBHEHUH KacaTelbHOU K rpaduky | 2
byHKIMH
33 Haxosxxnenue skcTpeMyMoB (hyHKIIH, TOCTpOCHHE rpaduKOB 6
34 Pemienue 3aanuii Ha HAXOXKJIEHUE HEOMPEICIICHHOTO HHTErpaja 2
35 Pewienue 3a1annii Ha HAX0XKIEHHUE OINPEACIIEHHOIO UHTErpalia 2
36 [IpumeHeHne MaTEMaTUUECKUX METOOB JUIsl pEIICHUS 4
COJIEp>KaTEeNbHBIX 3a/1a4 U3 Pa3INYHbIX 00J1acTeil HAYKU U MPAKTUKHU
(pecpepar)
BCEI'O: | 340

TemaTHuka HHAUBUAYAJBbHBIX IPOCKTOB

0 3N L AW~

—_
N — O O

. Bextopsl: 3auemM oHu HaM?

. l'eoMeTrpuueckas nHTEpHpeTaIys KOMILUIEKCHOTO Yncia

. 'eomeTpuueckue Tena BOKpYT Hac

. I'padmueckoe pemeHne ypaBHEHU 1 HEPABEHCTB

. EcTb 11 pmznyeckuii CMBICI B IPOM3BOIHON U TepBOOOPa3HOM?
. 3aragku L{ukmonabl

. Bennkue MaTeMaTuku IpeBHOCTH

. Benukue MaTeMaTHKU U UX BETUKUE TEOPEMBI.

. 3amMeyaresbHbIE MATEMATUYECKHE KPUBBIE: PO3BI M CITUPATIH.
. CUMMeTpus B apXUTEKType

. Jlorapugmbl BOKpYT Hac

. KoMriekcHpie yncia 1 UX posib B MaTeMaTHKe

2.3. CBs3b ANTAKTHICCKUX €IMHUI C MPEAMETHBIMMU pE3yJibTaTaMU
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IIpeameTHbIE pe3yJIbTATHI

J_II/II[aKTI/IquKI/Ie C¢ANMHHIIBI

HNnaexcobl TeM 3aHATHHI

3.1 chopMUpPOBAHHOCTH MPEICTABICHUHN O
MaTeMaTHUKe KaK YaCTH MUPOBOU KYJIbTYPbI
¥ 0 MECTE€ MaTEeMAaTHKU B COBPEMEHHOM
[IUBIJIN3AIAH, O CIIOCO0axX ONMCAHUS Ha
MaTEeMaTHYECKOM SI3bIKE SIBJICHUH
peaIbpHOT0 MHPA;

1.1 3HaueHne MaTeMaTHYECKON HAyKH JJIs
peleHns 3a1a4, BOZHUKAIOIMMUX B TEOPUH U
IIPAKTHUKE;

1.1.1,2.2.1,2.2.2

1.4 ucrtoputo pa3BUTHS MOHITHUS YUCIA,
CO37[aHUsl MAaTEMAaTUYECKOT0 aHaJIN3a,
BO3HUKHOBEHUS U PA3BUTUS T€OMETPUH;

1.1.1,2.2.1,2.2.2

2.9 onpenensiTh OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKITUH, MILTIOCTPUPOBATH X
Ha rpadukax;

10.3.2

2.10 ctpouth rpaduKku U3y4ECHHBIX
GyHKUMN, WUTIOCTPUPOBATH 1O TpaduKy
CBOMCTBA JIEMEHTAPHBIX (DYHKIINIA;

10.3.2

2.11 ucnons30BaTh MOHATHE (PYHKITUU IS
OIMCAaHUS U aHAJIN3a 3aBUCUMOCTEN
BCJIMYUH;

10.3.2

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

10.3.2

3.2 chopMHUPOBAHHOCTH MPE/ICTABIICHUN O
MaTeMaTUYECKHUX MOHATHUIX KaK O

1.5 yHuBepcalibHbIN XapaKTep 3aKOHOB
JIOTUKU MaTeMaTUYECKUX PACCYXKIACHUMU, UX

9.1.2,9.1.3

ctp. 28 u3 70




BaXXHEHMIIIMX MAaTEMaTUYECCKUX MOACIIAX,
IMMO3BOJIAIOIIHX OIMMCBIBATH U U3YYaTb
Ppa3HbIC IPOLCCCHI U SABJICHUA, IIOHNMAaHUC
BO3MOXHOCTH aKCHUOMAaTHYCCKOI'O
MNOCTPOCHUA MATCMATUYICCKUX TeOprI;

IPUMEHHUMOCTh BO BCEX 00JIaCTSIX
YEJIOBEUYECKOMN ACATCILHOCTH,

2.8 BBIUUCIIATH 3HAYCHUE (PYHKITUH TIO
3aJIaHHOMY 3HAYEHUIO apTyMEHTa IIPH
Pa3NUYHBIX crioco0ax 3aaaHus GyHKIINU;

9.12,9.1.3

2.21 coCTaBIATH U pelIaTh YPABHEHUS U
HEPABEHCTBA, CBSI3bIBAIOLINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
MPUKIAAHBIX) 3a7a49ax.

9.1.2,9.13

2.16 BBIUMCHATH B IPOCTEUIIINX CITyUasIX
IUIOMIAAN U 0OBEMBI C UCIIOJIb30BAHUEM
OTNpEeEICHHOTO UHTETpaa;

12.5.3

2.17 ucnonb30BaTh MPHOOPETEHHBIE
3HAHWS ¥ YMCHHUS B MPAKTHIECCKOM
JIeITEJIbHOCTH U TTIOBCEIHEBHOM KU3HU JIJIs
pelieHns MPUKJIAIHBIX 337129, B TOM YHCIIC
COLIMAJIbHO-3KOHOMHUYECKUX U
bu3ndYecKknx, Ha HauOOJIbIITNE U
HauMEHBIINE 3HAUYEHUS], Ha HAaXO0XKICHUE
CKOPOCTH U YCKOPCHHSI.

12.5.3

2.34 BerynciaeHus 00HLEMOB U ILUIOIIAAEN
ITOBEPXHOCTEH MTPOCTPAHCTBEHHBIX TSI IIPH
peIIeHUH MPAKTUICCKHUX 3a7a4, HCTIOIb3Y S
IpU HEOOXOIUMOCTH CITPABOYHUKHU U
BBIYUCIIUTEIbHBIE YCTPOKUCTRA.

12.5.3

3.3 BiIaJieHUE METOIAMHU JI0KA3aTEILCTB U

2.25 onuchIBaTh B3aMMHOE PACIIOJI0KEHUE

53.1,532
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AJITOPUTMOB PCIICHUS; YMCHUC UX
IIPUMCHATH, IPOBOAUTHb AOKA3aTCIbHBIC
pacCyKACHHA B XOC PCIICHMA 3a/1a4;

MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE,
apryMEHTUPOBATh CBOU CYXIEHUS 00 3TOM
PaCIIOI0KEHUH;

2.26 aHanM3UPOBATh B MIPOCTEHIITUX
ClIy4asX B3aUMHOE PacIO0KEHUE
00BEKTOB B MPOCTPAHCTBE;

5.3.1

2.30 pemaTpe NJIaHUMETPUYECKUE U
MPOCTEHUIINE CTEPEOMETPUUYECKHE 3a/1au
Ha HAXOXKJICHUE TEOMETPUICCKUX BEITMUNH
(mmuH, yrIiioB, momaaeil, o0beMoB);

53.1

2.31 ucnosib30BaTh MPU PEIICHUU
CTEPEOMETPUYECKUX 3a]1a4
IJIaHUMETpUUeCcKue (PaKThl U METO/IbI,

5.3.1

1.3 3HaueHne MPaKTUKHU U BOIIPOCOB,
BO3HUKAIOIUX B CAMOM MaTEeMaTHKE IS
dbopMHUpOBaHUS U PA3BUTHS
MAaTeMaTH4YECKOU HAYKH;

7.1.3

2.7 ucnosb30BaTh NPUOOPETEHHBIE 3HAHUS
¥ YMEHUS B IPAKTHUECKOM JEITETbHOCTH U
MOBCETHEBHOM JKU3HU: JUISl PAKTUIECKUX
pacdeToB 1o GopMysiaM, BKIIIOYAs
(dopMyIibl, coepIKaIUe CTETIECHH,
paauKabl, JorapuMbl U
TPUTOHOMETpUUYECKUE QYHKIUH,
UCTOJb3Ys PU HEOOXOAUMOCTH
CIIPaBOYHBIC MaTEPHAJIbI U MPOCTEHIIIHE

7.1.3
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BBIYNCIIUTEIbHBIC YCTPOMCTRBA.

2.8 BBIUUCIATH 3HAYECHUE PYHKIIUH 11O
3aITaHHOMY 3HAYCHHIO apTyMEHTa IPH
Pa3NUYHBIX crioco0ax 3aaaHus QyHKIINN;

9.14,9.15,9.2.1,9.3.1,9.3.2,94.1

2.21 cOoCTaBIATH U pelIaTh YPABHEHUS U
HEPABEHCTBA, CBSI3bIBAIOLIE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
MPUKIAAHBIX) 3a7a49ax.

9.14,9.15,9.2.1,9.3.1,9.3.2,94.1

1.5 yHuUBepcanbHbIl XapaKkTep 3aKOHOB
JIOTUKY MaT€MaTUYECKHX PACCYKIACHUMN, UX
IPUMEHUMOCTh BO BCEX 00JIaCTAX
YEJI0BEYECKON AEATEIbHOCTH;

9.15,9.2.1,9.3.1,9.3.2,94.1

2.9 onpenensiTh OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKITUH, WILTIOCTPUPOBATH UX
Ha rpaduKax;

10.1.1, 10.1.2

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

10.1.1, 10.1.2

2.11 ucrionp30BaTh NOHATHE PYHKIIUH JIJIS
OIMCAaHMS U aHAJIN3a 3aBUCUMOCTEN
BCJIMYHUH;

10.1.1, 10.1.2

2.12 ucnonp30BaTh NPUOOPETEHHbBIE
3HAHUS U YMEHHUS B IPAKTUYECKOM
NEeSATENBHOCTH U MTOBCEHEBHOM XKU3HU: IS
OTHCAHUS C TTOMOIIBIO (PYHKINH

10.1.1, 10.1.2
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Pa3IUYHBIX 3aBUCUMOCTEH, MTPEICTABICHHUS
uX rpauyecku, HHTEpIpeTauuu
rpaduKoB.

2.13 HaxoAUTh TPOU3BOHBIE
AIIEMEHTApHBIX (PYHKIUHA;

12.1.1,12.2.1,12.2.2,12.2.3, 12.2.4,
12.2.5,12.3.1,12.4.1, 12.4.2

2.14 ucnonb30BaTh NPOU3BOJAHYIO JJIs
U3Yy4YEeHUs CBOMCTB (DYHKLMI U MOCTPOEHUS
rpaduKoB;

12.1.1, 12.2.1, 12.2.2, 12.2.3, 12.2 4,
12.2.5,12.3.1,12.4.1, 12.4.2

2.15 npuMeHSTh TPOU3BOIHYIO NS
IPOBEJICHUS TPUOIMKEHHBIX BBIYUCICHUH,
peniarh 3a7a4uu MPUKIATHOTO XapakTepa Ha
HaXO0XECHUE HAaMOOJIBIIETo U
HAaWMEHBIIIET0 3HAYCHUS,

12.1.1,12.2.1,12.2.2,12.2.3, 12.2.4,
12.2.5,12.3.1,12.4.1, 12.4.2

1.1 3HaueHue MaTeMaTUYECKOM HAYKH JJIs
peIIeHUs 3a71a4, BOBHUKAIOIIUX B TCOPUH U
MIPAKTHUKE;

12.2.2

2.16 BBIYUCHATH B IPOCTEUIINX CIYydaASIX
IUIOIIAIM U 0OBEMBI C UCIIOJIB30BAHUEM
OIIPENEICHHOTO UHTETPAA;

12.5.2,12.5.4,12.5.5,12.5.6, 12.5.7, 12.5.8

2.17 ucnonp30BaTh MPUOOPETEHHBIE
3HAHMS U YMEHHS B IPAKTUYECKOU
NESITETHHOCTH U TTOBCETHEBHOM KU3HU IS
pelIeHus MPUKIAIHBIX 3a/a4, B TOM YHCIIEe
COLIMAJIbHO-DKOHOMHYECKUX U
(¢u3nyuecKnx, Ha HaubOJIbIINE U
HAaUMEHbIIME 3HAYEHHUS, HA HAXOXKCHUE

12.5.2,12.5.4,12.5.5,12.5.6, 12.5.7, 12.5.8
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CKOPOCTH U YCKOPEHHUSI.

2.34 Be1ynCIEeHUSI 00BEMOB U ILIOIIAAEH
MIOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ MPHU
PEILICHUH MPAKTUYECKUX 3aJ1a4, UCIIOJIb3Ys
IpU HEOOXOIUMOCTH CIIPABOYHUKHU U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

12.5.2,12.5.4,12.5.5,12.5.6,12.5.7, 12.5.8

3.4 BageHue CTAaHAAPTHBIMU IPUEMaMU
pEILICHHS pallMOHATBHBIX U
UPpaLMOHAIbHBIX, TOKA3aTEJIbHBIX,
CTENEHHBIX, TPUTOHOMETPUUECKUX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM;
MCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX
IPOrpaMm, B TOM YHUCJIE JUIS IOMCKA Iy TH
PELICHUS U WILTIOCTPALUN PEILICHUS
YpaBHEHUI U HEPABEHCTB;

1.1 3HaueHNE MAaTEMATUYECKON HAYKH JJIsI
pelIeHus 3a7a4, BO3HUKAIOIIUX B TEOPUH U
MPaKTHUKE;

2.1.1,2.1.2

1.4 HCTOPHIO PA3BUTHUS ITOHATHUA YUCJIA,
CO31aHus MaTCMAaTUYCCKOI'O aHaJIn3a4,
BO3HUKHOBCHUS U PA3BUTHUA T'COMCTPUH,

2.1.1,2.1.2

2.2 HaxXOUTh NPUOIMKEHHBIE 3HAUCHUS
BEJINYMH U MTOTPEIIHOCTH BBIYHUCICHUN
(aOcomoTHAsI U OTHOCHUTEIIbHAS);

2.1.1,2.1.2

2.5 1oIB30BaThCS MPUOTUKEHHON OIIEHKOM
IIpHY MPAKTUYECKUX pacuerax;

2.1.1,2.1.2

2.3 cpaBHMBATh YMCJIOBBIC BBIPAKCHUS,

3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2.4,3.2.5

2.18 pemiars panMoHaJIbHBIE,
MOKa3aTelbHbIE, JIOTapuMHUUECcKHe,
TPUTOHOMETPHUUECKHE YPaBHECHMUS,
CBOJISIIIIMECS K TUHEUHBIM U KBAJIPATHBIM, a
TaK)X€ aHAJOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.24,3.2.5

2.19 ucnonwp3oBaTh rpaduIECKUil METO

3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.24,3.2.5
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pellIeHUs] YPAaBHEHUM U HEPABEHCTB;

2.20 n300paxaTh HA KOOPIUHATHOU
TUTOCKOCTH PEIICHUS yPaBHCHUH,
HEPaBEHCTB U CUCTEM C JIBYMSI
HEM3BECTHBIMH;

3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2.4,3.2.5

2.4 HaXOAUTh 3HAYEHUS KOPHSI, CTEIICHH,
aorapu¢pma, TPUroHOMETPUYECKHUX
BBIPAKCHUN HA OCHOBE OIPEICIICHUS,
WCIIOJB3YSI MPU HEOOXOAUMOCTH
WHCTPYMEHTAJIBHBIE CPEACTBA;

4.1.1,4.1.2,4.1.3,4.2.1,4.2.2,4.2.3,4.2.4,
43.1,44.1,44.2,45.1,45.2,453,454

2.6 BBITIOJTHATH MPE0OPa30BAHUS
BBIPAKEHUN, TPUMEHSS (POPMYIIBI,
CBSI3aHHBIC CO CBOMCTBAMM CTCIICHEM,
Jorapu(mMoB, TPUTOHOMETPUUYECKUX
dynxumii;

4.1.1,4.1.2,4.1.3,4.2.1,4.2.2,4.2.3,4.2 4,
43.1,44.1,44.2,45.1,45.2,453,454

2.7 ucnonp30BaTh MPUOOPETCHHBIC 3HAHUS
Y YMEHUS B IPAKTHUUECKOHN JEITEIbHOCTU U
MOBCEAHEBHOM JKU3HU: ISl MPAKTHUECKUX
pacueToB 1o ¢popmyiam, BKItouas
dbopMyIIbl, coepKalire CTETEeHH,
paauKabl, J0rapupMbl 1
TPUTOHOMETpHUYECKUE QYHKIUH,
UCTIOJB3YS PU HEOOXOAMMOCTH
CIPaBOYHBIC MaTEPUAIBI U MPOCTEUIITIE
BBIUMCIIUTEIbHBIC YCTPOMCTRA.

4.1.1,4.1.2,4.1.3,4.2.1,4.2.2,4.2.3,4.2 4,
43.1,4.4.1,44.2,45.1,45.2,4.53,4.54,
4.5.5

1.2 mMpoTy U B TO K€ BpeMs

4.5.5
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OTPaHUYEHHOCTh TPUMEHEHUS
MaTeMaTHYECKUX METO/OB K aHAIH3Y U
MCCIIEIOBAHHIO NTPOLIECCOB U SIBICHUH B
MPUPOJE U OOIIECTBE;

1.5 yHUBepcallbHBINM XapaKTep 3aKOHOB
JIOTUKY MaT€MaTUYECKUX PACCYKIACHUMN, UX
IPUMEHUMOCTh BO BCEX 00JIaCTAX
YEJI0BEYECKON AEATENbHOCTH;

9.1.1,9.2.2,9.5.2,9.6.1,9.6.2,9.6.3

2.8 BBIYUCIIATH 3HAUEHUE (PYHKLIUU IO
3a/laHHOMY 3HAYEHUIO apryMEHTa IIpH
Pa3IUYHBIX crloco0ax 3aaanus QyHKIINN;

9.1.1,9.2.2,9.5.2,9.6.1,9.6.2,9.6.3

2.21 cocTaBiATh U pelIaTh YPaBHEHUS U
HEPABEHCTBA, CBA3BIBAIOLINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM UHUCIIC
NPUKJIAJHBIX) 3a7a4ax.

9.1.1,9.2.2,9.5.2,9.6.1,9.6.2,9.6.3

2.9 onpenensTh OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKIIUH, MWILTIOCTPUPOBATH X
Ha rpaduKax;

10.3.3

2.10 ctpouTth rpadMKu U3y4EHHBIX
(yHKUMN, WUTIOCTPUPOBATH O rpaPuKy
CBOMCTBA 3JIEMEHTAPHBIX (PYHKIIHIA;

10.3.3

2.11 ucrionb3oBaTh NOHATHE PYHKIIUM JIJIS
OIMCAHUS U aHAJIN3a 3aBUCUMOCTEN
BEJINYMH,

10.3.3

2.12 ucnonb30BaTh MPUOOPETCHHBIE

10.3.3

ctp. 35 u3 70




3HAHUS U YMEHHUS B PAKTUUECKOM
NEeSATENbHOCTH U MTOBCEIHEBHOM XKU3HU: IS
OMMCAaHUS C MOMOUIBIO0 (PYHKIUI
Pa3IMYHBIX 3aBUCUMOCTEN, TPEICTABICHHUS
uX rpaduuecku, HHTEPIpeTaluu
rpaduKoB.

3.5 chopMHUpPOBAHHOCTH MPEICTABICHUN 00
OCHOBHBIX TIOHSITHSIX, UJEAX U METOJAX
MaTEMaTUYECKOI0 aHAJIN3a;

2.18 pemiars panMoHaJIbHBIE,
MOKa3aTelbHbIE, JIOTapudMHUUECcKHe,
TPUTOHOMETPHUUECKHE YPaBHECHMUS,
CBOJISIIIIMECS K TUHEUHBIM U KBAJIPATHBIM, a
TaK)X€ aHAJOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

3.1.1

2.19 ucnonw3oBartsk rpadudeckuii meron  (3.1.1
pelieHus] ypaBHEHHU U HEPaBEHCTB;
2.20 n300paxaTh Ha KOOPJAUHATHOU 3.1.1

IJIOCKOCTH PELIEHNs YPAaBHEHUH,
HEPABEHCTB U CUCTEM C IByMS
HEWU3BECTHBIMU;

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

5.1.1,5.2.1,5.2.2,5.2.3,5.2.4

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

5.1.1,5.2.2,5.2.3,5.2.4

2.30 pemaTpe NJIaHUMETPUUECKHUE U

5.1.1,5.2.2,5.2.3,52.4
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IIPOCTEUIITNE CTEPEOMETPHUICCKUE 3a/1a4n
Ha HAXO0XJICHUE Te€OMETPHYCCKUX BEIIMYUH
(mnuH, yTIIoB, II0MIaAei, 00bEMOB);

2.31 ucnonb30BaTh IPU PELICHUN
CTEPEOMETPUYECKHX 3a7a4
IUTAaHUMETpUYECKHe (PaKkThl U METO/IbI;

5.1.1,52.2,5.2.3

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

6.1.1,6.1.3,6.1.4,6.1.6

2.1 BBINONHATH apuMETUYECKHUE IEHCTBUS
HaJ[ YMCJIaMU, COUeTasi YCTHBIC U
TUCHbMCHHBIE TIPHEMBI;

6.1.1,6.1.3,6.1.4,6.1.6

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.

6.1.1,6.1.3,6.1.6

2.28 BBIMIOJIHATH YEPTEKU MO YCIOBUSIM
3azay;

6.1.1,6.1.3,6.1.4,6.1.6
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2.12 ucnonp30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHHUS B PAKTUYECKOM
NESITETLHOCTH U NMTOBCETHEBHOM KU3HU: ITIS1
OMKCAaHUs C MOMOUIBIO0 (PYHKITUI
Pa3IUYHBIX 3aBUCUMOCTEN, MTPEICTABICHHUS
uX rpau4ecku, UHTEPIpETALIIU
rpaduKoB.

6.1.4,10.2.1,10.2.2,10.3.1, 10.3.4

1.5 yHuBepcalibHbBI XapaKTep 3aKOHOB
JIOTUKH MaTeMaTUYECKUX PACCYKICHUHU, X
IPUMEHUMOCTh BO BCEX 00JIaCTAX
YEJI0BEYECKON NEATEIbHOCTH;

9.12,9.1.3,9.1.5,9.2.1,9.3.1,9.3.2,9.4.1,
9.5.1

2.8 BBIYUCIIATH 3HAUEHUE (PYHKIUU IO
3aJaHHOMY 3HAYEHHIO apryMEHTa IpH
pa3INYHBIX COC00ax 3adaHus PYHKINU;

9.12,9.1.3,9.14,9.1.5,9.2.1,9.3.1,9.3.2,
94.1,9.5.1

2.21 cocTaBiATh U peliaTh YPaBHECHUS U
HEPABEHCTBA, CBA3BIBAIOLINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHUCIIC
NPUKJIaJHbIX) 3a7a4ax.

9.12,9.13,9.14,9.1.5,9.2.1,9.3.1,9.3.2,
94.1,9.5.1

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

10.2.1,10.2.2,10.3.1, 10.3.4

2.10 ctpouTth rpaduKu U3y4EHHBIX
(yHKUMN, WUTIOCTPUPOBATH 1O rpapuKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKIUH;

10.2.1, 10.2.2, 10.3.1, 10.3.4

2.11 ucrionp30BaTh NOHATHE PYHKIIUM JIJIS
OIMCAHHUS U aHAJIN3a 3aBUCUMOCTEN

10.2.1,10.2.2, 10.3.1, 10.3.4
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BCJIUYMH;

2.13 HaxoaUTh IPOU3BOIHBIC
AIIEMEHTApHBIX (PYHKITUH;

12.1.2,12.1.3,12.1.4,12.2.1, 12.2.2,
12.2.3,12.2.4,12.2.5,12.3.1, 12.4.1, 12.4.2

2.14 ucnonb30BaTh MPOU3BOIHYIO JJIs
U3Yy4YEeHUS CBOMCTB (DYHKIMIA U MOCTPOEHUS
rpaduKoB;

12.1.2,12.1.3,12.1.4,12.2.1, 12.2.2,
12.2.3,12.2.4,12.2.5,12.3.1, 12.4.1, 12.4.2

2.15 npuMeHsITh IPOU3BOIHYIO JJIs
IIPOBEICHUS MPUOINKEHHBIX BEIYUCIICHUH,
pelaTh 3a1a4i TPUKIAJHOTO XapaKkTepa Ha
HaXO0XKJIeHWE HAauOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYECHHUS,

12.1.2,12.1.3,12.1.4,12.2.1, 12.2.2,

12.2.3,12.2.4,12.2.5,12.3.1, 12.4.1, 12.4.2

1.1 3HaueHNE MATEMATUYECKON HAYKH JJISI
pelIeHus 3a7a4, BO3HUKAIOIIUX B TEOPUH U
MPAKTHUKE;

12.2.2

2.16 BBIUMCHATH B IPOCTEUIIINX CITyUasiX
IUIOLIAAN U 0OBEMBI C UCIIOJIb30BAHUEM
ONpeIEeICHHOTO UHTErpaa;

12.5.1,12.5.2,12.5.4,12.5.5, 12.5.6,
12.5.7,12.5.8

2.17 ucnonb30BaTh MPUOOPETCHHBIE
3HAHUS U YMCHHS B IIPAKTHICCKON
JIEITEJIbHOCTH U TTOBCEIHECBHOM KU3HU JIJIs
pelieHns MPUKJIagHbIX 337129, B TOM YHCIIC
COLIMAILHO-DKOHOMUYECKNX U
bu3ndYecknx, Ha HauOOJIbIITNE U
HaMMCHBIIINE 3HAYCHUS, Ha HaXO0XKICHUE
CKOPOCTH U YCKOPCHHSI.

12.5.1,12.5.2,12.5.4, 12.5.5, 12.5.6,
12.5.7,12.5.8
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2.34 BprumnciaeHus 00eMOB U IUIONIAEH
MOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ MPU
pelIeHNUH MPAKTUYECKUX 3a7a4, UCTIOJIb3Ys
MPU HEOOXOIUMOCTH CIPABOYHUKU U
BBIYUCIIUTEIBHBIE YCTPOUCTRA.

12.5.1,12.5.2,12.5.4, 12.5.5, 12.5.6,
12.5.7,12.5.8

3.6 BiasieHHE OCHOBHBIMH MOHATHIMU O
IUIOCKUX U IPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, X OCHOBHBIX
CBOICTBaX; CHOPMHUPOBAHHOCTh YMEHUS
pacno3HaBaTh Ha YEPTE)KAX, MOJIETISAX U B
peasibHOM MHUpE Te€OMETpUYECKUE (PUTYPBI;
PUMEHEHUE U3YUECHHBIX CBOICTB
TreOMETPUUECKUX GUTYp U HOPMYIT IS
pELICHHS] TEOMETPUYECKUX 3a]a4 U 33]1a4 C
IIPAKTUYECKUM COAEPIKaHUEM;

2.25 onmCHIBATh B3aUMHOE PACIIONIOKEHUE
NPSIMBIX U TUIOCKOCTEH B IMPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXJICHUS 00 dTOM
PAacIoJIOKEHUH;

53.1

2.26 aHanM3UPOBaTh B MPOCTEUIIINX
CITy4asix B3aMMHOE PacIoIOKCHHE
00BEKTOB B MPOCTPAHCTRE;

5.3.1

2.30 pemaTp NJIaHUMETPUUECKUE U
IPOCTEUIINE CTEPEOMETPUUECKUE 3a/1a4u
Ha HaXOKJICHHE T€OMETPUYECKHUX BEIHUNH
(InuH, yTIoB, omnaaei, o0beMoB);

5.3.1

2.31 ucnonb30BaTh NIPHU PELICHUN
CTEPEOMETPUYECKUX 3a]1a4
IUTAHUMETpUYECKHE PaKkThl U METO/IbI;

53.1

1.2 mmpoty u B TO ke BpeMs
OTPaHUYECHHOCTh MPUMEHEHHUS
MaTeMaTUYECKUX METOJIOB K aHAIU3Y U
HCCJIEIOBAHUIO MPOIIECCOB U SIBIICHUM B
IpHUPOJIC U OOIIECTBE;

6.1.2,6.1.5,6.1.6,6.1.7,6.1.8

2.1 BBINOJIHATH apu(PMETHUECKUE TEUCTBUS
HaJl YMCJIaMH, COYETAas] YCTHBIE U

6.1.2,6.1.5,6.1.6,6.1.7,6.1.8
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IMMCbMCHHBIC ITPHUEMBI;

2.7 ucnoyb30BaTh MPUOOPETCHHBIC 3HAHUS
Y YMEHHS B IPAKTUICCKOMN NESITEIHHOCTH U
MOBCEIHEBHOM JKU3HU: IS PAKTHYECKUX
pacyeToB 1o ¢popmyiiaM, BKIIOYAs
(dopMyITbI, COIepIKAIIUE CTETICHH,
paauKabl, Jorapudmel 1
TPUTOHOMETpHUUYECKUE QYHKITUH,
UCTIOJIB3YSI PU HEOOXOIMMOCTH
CIIPaBOYHBIC MaTEPHAIIBI M MIPOCTEHIIIHE
BBIYHCIIUTEIBHBIC YCTPOUCTBA.

6.1.2,6.1.6,6.1.7

2.28 BBIMOJIHATH YEPTEKU MO YCIOBUSIM
3a/ad;

6.1.2,6.1.5,6.1.6,6.1.7,6.1.8

2.22 ucnoap30BaTh NPUOOPETEHHbBIE
3HaHUS U YMEHHUS B IIPAKTUYECKOU
NEATEIBHOCTH U IIOBCEAHEBHON KU3HU:
JUIS1 TOCTPOEHMS ¥ UCCIIENOBAHUS
MPOCTEUIINX MATEMATUYECKUX MOJICIICH.

6.1.5

2.12 ucrnonb3oBaTh TPUOOPETEHHBIC
3HAHUS U YMEHHUS B PAKTUYECKOU
NESATENBHOCTH U MTOBCEHEBHOM KU3HU: IS
OMMCAaHUS C MOMOUIBIO0 (PYHKIUI
Pa3IMYHBIX 3aBUCUMOCTEH, TPEACTABICHHUS
uX rpauyecKu, UHTEPIPETALNH
rpauKoB.

6.1.8,10.1.3

2.9 OoIIpCACIIAITL OCHOBHLIC CBOMCTBaA

10.1.3
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YUCJIOBBIX (PYHKIUH, WILTIOCTPUPOBATH X
Ha rpadukax;

2.10 crpouTts rpaduKu N3yICHHBIX 10.1.3
GyHKINN, WUTIOCTPUPOBATH IO TPaPUKy
CBOMCTBA AJIIEMEHTAPHBIX (DYHKITUH;

2.11 ucnonws3zoBath noHstue pynkuuu s |10.1.3

OIMCAaHMUA U aHAJIN3a 3aBUCUMOCTEN
BEJINYMH,

2.23 pacno3HaBaTh Ha YEPTEKaAX U 11.1.1,11.1.2,11.1.3,11.1.4, 11.3.2,

MOJCIISIX MPOCTPAHCTBEHHBIE (POPMBI; 11.4.1,11.4.2,11.4.3

2.24 cootHOCUTH TpexMmepHbie o0bekThl ¢ |11.1.1,11.1.2, 11.1.3, 11.1.4, 11.2.1,

UX OMUCAHUSIMU, U300paKECHUIMU; 11.3.1,11.3.2,11.3.3,11.3.4,11.3.5,
11.4.1,114.2,11.4.3

2.27 nzo0paxaTb OCHOBHBIC 11.1.1,11.1.2,11.1.3,11.1.4, 11.2.1,

MHOTOTPaHHUKHU U KPYTJIbIC TEJIA; 11.3.1,11.3.2,11.3.3,11.3.4,11.3.5,
11.4.1,11.42,11.4.3

2.29 cTpouts npocteitmue ceyenus kyoa, |11.1.1,11.1.2, 11.1.3,11.1.4, 11.2.1,

MPU3MBI, TUPAMU/IBI; 11.3.1,11.3.2,11.3.3,11.3.4, 11.3.5,

11.4.1,11.4.2,11.4.3

1.1 3HaueHne MaTeMaTUYECKON HAyKU IS
peleHns 3a1a4, BOZHUKAOIINX B TEOPUHU U
IIPaKTHKE;

11.4.3

2.34 BpraucieHust 00bEMOB U IUIOMIAAEH
MIOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJI MPHU
PEILICHUH MPAKTUYECKUX 3a/1a4, UCIIOJb3Ys

11.4.3

ctp. 42 u3 70




IpU HEOOXOJUMOCTH CIPABOYHUKH U
BBIYMCIIUTEIBHBIE YCTPOKCTBA.

3.7 chopMHUPOBAHHOCTH MPEICTABICHUI O
MpOLIECCax U SIBJICHUSIX, UMEIOLIUX
BEPOATHOCTHBIN XapakTep, O
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
pearbHOM MHpe, 00 OCHOBHBIX OHITHSX
AIIEMEHTAPHON TEOPHUH BEPOSITHOCTEM;
YMEHHM HaXOJUTh U OLICHUBATH
BEPOSITHOCTU HACTYIUICHUS COOBITUI B
MPOCTEUIINX MPAKTUYECKUX CUTYAIUAX U
OCHOBHBIE XapaKTEPUCTUKH CITyUaUHBIX
BEJIUYNH,;

1.1 3HaueHHE MaTEMAaTUYECKON HAYKH JJIs
pelleHus 3a71a4, BOSHUKAIOIIUX B TEOPUHU U
MPaKTHUKE;

223,7.1.2

1.3 3HaYeHuE MPAKTUKUA U BOIIPOCOB,
BO3HUKAIOUIMX B CAMOW MATEMATUKE IS
dbopMupOBaHUS U Pa3BUTHS
MaTeMaTUYECKOW HAYKH;

7.1.1,7.2.1,7.2.2,7.2.3

2.32 npoBOJUTH JOKA3aTEIbHbIC
paccyXIeHus B XOJIe PEIICHUs 3a/1a4;

7.1.1,7.2.1,7.2.2,7.2.3

2.35 pemath mpocTeiine KOMOUHATOPHBIE
3aJja4l METOJIOM Tepedopa, a TaKxKe ¢
WCITOJIb30BAHUEM M3BECTHBIX (hOPMYIT;

7.1.1,7.1.2,7.2.1,7.2.2,7.2.3

1.6 BepOSITHOCTHBIN XapaKTep pa3IudHbIX
IPOLIECCOB OKPY>KAIOIIETO MUPA.

8.1.1,8.1.2,8.1.3,8.2.1,8.2.2,8.2.3

2.33 ucnonb30BaTh MPHOOPETEHHBIE
3HAHWS ¥ YMCHHUS B MPAKTHIECCKOM
JIESITEILHOCTH U ITOBCETHEBHOM YKM3HU:
JUIs1 UcciiefoBaHMs (MOJICTTUPOBAHUS )
HECJIOKHBIX MPAKTHYECKUX CUTYaIlUd Ha
OCHOBE M3YUYCHHBIX (DOPMYJI K CBOICTB

puryp;

8.1.1,8.1.2,8.1.3,8.2.1,8.2.2,8.2.3

2.36 BBIYUCIATH B IPOCTEUIINX CIydasiX
BEPOSITHOCTU COOBITHI HAa OCHOBE

8.1.1,8.1.2,8.1.3,8.2.1,8.2.2,8.2.3
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[OJICYETAa YKCIIA UCXOA0B I aHAIN3a
peanbHBIX YUCIOBBIX JaHHBIX,
IPEICTABICHHBIX B BUJE AUArpamwm,
rpaduKoB; aHaIu3a nH(popMauu
CTaTHCTUYECKOrO XapakTepa.

3.8 BJIaACHHUC HaBbIKaMH HMCITIOJIb30BaHUA
I'OTOBBIX KOMIIBIOTCPHBIX IIPOT'PAMM IIpHU
PCUICHUHU 3a1a4.

2.9 onpenensTh OCHOBHBIE CBOMCTBA 10.2.1,10.2.2
YUCJIOBBIX (PYHKIIUM, MITIOCTPUPOBATH UX
Ha rpadukax;

2.10 ctpouts rpadMKu U3yICHHBIX 10.2.1, 10.2.2
GYHKIINUN, WILTIOCTPUPOBATH IO TPaPUKyY
CBOMCTBA AJIIEMEHTAPHBIX (DYHKITHH;

2.11 ucnionw3oBath noHsTHe Qynkuuu s [10.2.1, 10.2.2
OIMCAHMS U AaHAIIN3A 3aBUCUMOCTEN
BEJINYMH;

2.12 ucnonp30BaTh NPUOOPETEHHBIC 10.2.1, 10.2.2
3HAHUS ¥ YMEHHUS B PAKTHYECKOM
NESITETHHOCTH U TTOBCETHEBHOM KU3HU: TS
OMKCAaHMS C MOMOUIBIO0 (PYHKITUI
Pa3UYHBIX 3aBUCUMOCTEMH, MTPEICTABICHHUS
uX rpauyecku, HHTEpIpeTaluu
rpaduKoB.

2.4. XapaKTepuCTHKA OCHOBHBIX BUAOB Y4e0OHOM 1eATeTbHOCTH 00YYAOIIMXCH

HauMmeHnoBaHnue TemMbl

XapaKkTepuCTHKA OCHOBHBIX BUAOB /IeATEJILHOCTH 00y4aromerocs (Ha ypoBHe
Y4eOHBIX JelCTBH)
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Pasnen 1 Beenenne

Tema 1.1 BBenenune

O3HaKOMIJICHHE C POJIBIO MATCMATHKH B HAYKE, TCXHHUKC, 9KOHOMMUKEC,
I/IH(I)OpMaI_II/IOHHLIX TCXHOJIOTHAX U HpaKTH‘leCKOﬁ ACATCIIBHOCTH,

03HAKOMJICHHUE C LETSIMH U 3aJjladaMU U3yUYCHHUSI MaTeMaTUKK MPU OCBOCHUH
cunernanbHocten CIIO.

Pa3nen 2 Pa3zBuTue moHATUS O YHUCIIE

Tema 2.1 TloHsiTHE LIETBIX, PAIIUOHATIBHBIX
U JEUCTBUTEIbHBIX YUCET

Breimonuares apudmMeTnueckre 1edCcTBUS HAJl YUCIaMU, COYeTasl yCTHhIC M TUCbMEHHBIC
IIPUEMBI; HAXOAUTh MPUOIMKEHHBIC 3HAaUYCHUS BEJTUYMH U TTOTPEIIHOCTU BBIYHCICHUM
(abcomroTHAst U OTHOCUTENIbHAS ); CPABHUBATH YHUCIIOBBIC BHIPAXKEHUSI; HAXOIUTh
OIKMOKHU B MPEe0OPa30BAHUSAX U BEIYUCICHUSX;

BBITIOJTHATH PacyeThl o popMyIiam;

Tema 2.2 IloHATHE KOMILUIEKCHOTO YHCIIa

Breimonuares apudmMeTndeckre 1eHCTBUS HAJl YUCIaMH, COYeTasl yCTHBIC M TUCbMEHHBIC
MIPUEMBI; HAXOAUTh MTPUOIMIKEHHBIC 3HAUYCHUS BEJTUYMH U TTOTPEIIHOCTU BHIYHCICHUM
(abcomroTHast U OTHOCUTENIbHAS ); CPABHUBATH YHUCIIOBBIC BHIPAXKEHUSI; HAXOIUTh
OIKOKHU B MPEe0OPa30BAHUSIX U BEIYUCICHUSX;

HaXOJUTb YPaBHEHUS OKPYKHOCTHU, CPEpbl, MJIOCKOCTU. BRIUUCIATH pacCTOSHUS MEXTY
TOYKaMHU. M3y4uTh CBOKCTBA BEKTOPHBIX BEJINYMH, IIPABUJIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJIA HAXO0XKICHUSA KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, IIPaBUJIa JEUCTBUI C BEKTOPAMHU, 3aJaHHBIMA KOOPAUHATAMM.
IIprMeHATH TEOPUIO IIPU PELICHUH 3a4a4 Ha NEUCTBUA ¢ BeKTopaMu. M3yunTs
CKaJISIpHOE IIPOM3BEICHUE BEKTOPOB, BEKTOPHOE YPABHEHUE MIPSAMOM U IIIIOCKOCTHU.
[IpumeHsTs TEOpHIO IIPU PELLICHUH 3a4a4 Ha JCUCTBUS C BEKTOPaMU, Ha KOOPAWHATHBIN
METOJ, Ha IPUMEHEHHUE BEKTOPOB ISl BBIYMCIIEHUS BEJIMYHH YIJIOB U PACCTOSIHUM. ;

peoO0pa3oBBIBATH YHCIOBBIE M OYKBEHHBIC BHIPAKECHHS, COJEPIKAIINE PATUKAIBI U
CTEIICHU, IIPUMEHSSI CBOWCTBA;

ctp. 45 u3 70




Paznen 3 YpaBHeHuUs U HEpaBEeHCTBA

Tema 3.1 YpaBHeHus

O3HAKOMUTBCS C IPOCTEUITUMU CBEIECHUSMHU O KOPHSIX ajareOpandeckux ypaBHEHUM, C
NOHATHSMU UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM;

UCIIOJIb30BaTh CBOMCTBA U Tpaduku GyHKIUMA s penieHus ypapHeHui. [loBTopuTh
OCHOBHBIE IIPUEMBI PELLICHUS CUCTEM;

Tema 3.2 HepaBenctsa

peuiaTh ypaBHEHHUS, IPUMEHSS BCE MTPUEMBbI (pa3ioKeHUue Ha MHOXKUTEIN, BBEJACHUE
HOBBIX HEU3BECTHBIX, IMOJICTAHOBKA, TpaUUECKUl METO/);

pemaTh CUCTEMbl ypaBHEHUH, MPUMEHSISI pa3IMuHbIe ClIOCO0bl. O3HAKOMUTHCS C
oOIIMMHU BOMTPOCAMH PEIICHUSI HEPABEHCTB U UCIIOJIb30BAHUS CBOMCTB U TparKoOB
GyHKUIMN TPU pelieHu

IPUMEHATh MATEMATUYECKUE METO/IBI ISl PEIICHUS CONEPKATENBbHBIX 3a/1a4 U3
paznuYHbIX 00JacTel HAYKU U NPakTUKUA. HTepnpeTHpoBaTh Pe3yIbTaThl, yYUTHIBATh
peanbpHbIe OTPAaHUYCHUS;

Paznen 4 Kopuu, crenenu u orapudmsi

Tema 4.1 Kopau u crenenn

O3HAKOMUTBCSI C IOHATUEM KOPHSI N-U CTETIEHU, CBOMCTBAMU PAJAUKAIIOB, CTEIIEHU C
NENCTBUTENBHBIM NTOKA3aTEIEM, C IPAaBUJIAMH CPABHEHUEM KOPHEM;

O3HAKOMMUTBC: C IIPUMCHCHUCM KOpHGﬁ U CTEIICHEH ITPHU BBIYUCJIICHHUN CPCIHUX,

HpCO6p8,30BBIBaTB YHUCJIOBBIC U 6YKB€HHBIG BBIpAXKCHUA, COACPKAIINC paauKaJlbl U
CTCIICHU, IIPUMCHSA CBOfICTBa;

3aMKMChIBaTh KOPEHb N-bIl CTEIICHU B BHJIC CTEIICHU C APOOHBIM ITOKA3aTEIIEM H
HA00OpOT;

dbopMyIIMpoBaTh ONpeIeTICHUE KOPHSI. CTENIEHU C JeHCTBUTEIBHBIM MTOKa3aTeIeM U
CBOMCTBA; BBIYUCIISATh U CPABHUBATHh KOPHU, CTETIEHU C PallMOHATILHBIM MTOKa3aTeeM,
nenaTh NPUKUAKY 3HAUCHHS KOPHS, CTEIICHH, CPAaBHUBATH 3HAYCHUS KOPHS, CTEIICHU
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HCIIOJIB3YS, IIpU H€O6XO,Z[I/IMOCTI/I, HHCTPYMCHTAJIBHBIC CPCACTBA,

Tewma 4.2 Jlorapudmsr

BBITIOJTHATH MMPE0OPa30BaHMSI BRIPAXKEHUHN, IPUMEHSST (DOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH U JIOrapu(pMOB;

Tewma 4.3 IIpeoOpazoBaHue pallMOHAIBHBIX |BBIMOIHATH TPeOOpa30BaHUs BbIpAXKEHUH, MPUMEHSSI pOPMYJIbI, CBSI3aHHBIE CO

BBIPKCHUH

CBOMCTBaMHU CTEIEHEN U JTorapu(pmMoB;

Tema 4.4 IIpeoOpazoBanue
HUppAIMOHANTBHBIX, CTCITICHHBIX 1
MOKa3aTeIbHBIX BhIPAKCHUH.

BBITIOJTHATH MMPE0OpPa30BaHMsI BRIPAXKEHUH, IPUMEHSST (DOPMYJIBI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JTOrapu(pMOB;

OIIPCACIIATH 0011acTh AOITYCTUMBIX 3HAYCHUH HOI‘apI/I(I)MI/I"IeCKOFO BBIPAKCHHA,

Tema 4.5 Pemenue npoctenmmx
MOKa3aTENbHBIX U JIOrapu(pMUIECKUX
YPAaBHEHUW U HEPABEHCTB.

peliaTh NoKa3aTeNbHbIC HPPAIMOHATbHBIE, TOTAPU(PMUUECKIE YPABHEHUS U
HEPABEHCTBA 10 U3BECTHBIM AJITOPUTMAM.

Paznen 5 Ilpsmble v IIIOCKOCTH B POCTPAHCTBE

Tema 5.1 IIpsimbie B TpocTpaHCTBE

DopMyIMpOBaTh U MPUBOJNUTH JOKA3ATEIHCTBA MPU3HAKOB B3AUMHOI'O PACTIOIOKEHUS
MPAMBIX U TUIOCKOCTEN. Pacnio3HaBaTh Ha 4yepTekax U MOJAEISAX PA3JINYHbBIEC CIIydan
B3aUMHOT'O PACTIOJIOKEHUS MPSIMBIX U INIOCKOCTEN, apIyMEHTUPOBATh CBOU CYXKICHUS;

Tema 5.2 IlnockocTH B IPOCTPAHCTBE

q)OpMy.]'II/IpOBaTB U IIPUBOJUTH OOKA34TCIIbCTBA IIPU3HAKOB B3AMMHOI'O PACIIOJIOKCHHA
IIPsIMBIX U IUI0CKOCTeH. Pacmo3naBaTh Ha YCpTCIKax U MOJACIIAX PA3JIMYHBIC ClIydan
B3aMMHOI'O PAaCIIOJIOKCHUA IIPAMBIX U HHOCKOCTCﬁ, APryMCHTHUPOBATb CBOU CYKIACHMUA,

dbopMyIMpoBaTh ONpeeNeHus, TPU3HAKN M CBOMCTBA MapaUICIbHBIX U
NEPIEHAUKYJISIPHBIX IUNIOCKOCTEW, IByTPAHHBIX U JIMHEUHBIX YIJIOB;

BBIITIOJIHATD ITIOCTPOCHUS YITIOB MEKAY IIPAMBIMU, prlMOfI H IINIOCKOCTBIO, MCIKIY
IIJIOCKOCTSMHU 11O OITMCAHUIO U PACIIO3HABATb UX HA MOACIIAX,

Tema 5.3 I'eoMmeTpuueckue
npeoOpa3oBaHUs MPOCTPAHCTRA.

MPUMEHSATh IPU3HAKU U CBOMCTBA PACITOIO0KEHUS MPSMBIX U INIOCKOCTEN MPU PEIIEHUN
3anau. M300pakaTh Ha PUCYHKaX U KOHCTPYMPOBATH HA MOJIEIISX TEPIICHIUKYJIISPBI U
HAaKJIOHHBIE K IUIOCKOCTH, IPSIMbIE, MAPAJUICIIBHBIE IIJIOCKOCTH, YTIIbl MEXKIY MPSIMOM U
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INIOCKOCTBIO 1 0OOCHOBEIBATh IMOCTPOCHHUC.

pemarh 3a7a4l Ha BBIYMCIIEHHE T€OMETPUUYECKUX BeMYMH. ONUCHIBaTh PACCTOSTHUE OT
TOYKH JI0 IUIOCKOCTH, OT MPSAMOM J0 IJIOCKOCTH, MEXKIY IIOCKOCTAMU. POPMYyIHpPOBAThH
U JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI O pacCTOSIHUSIX. M300pakaTh Ha yepTexax u
MOJIEJISIX PACCTOSTHUS M 0OOCHOBBIBATH CBOM CYXA€HUA. ONpeensiTh U BbIUUCIAT
paccTostHUs B ipocTpaHcTBe. [IpuMeHsaTs GopMyIibl U TEOpEMBI TIITAHUMETPHUH TS
pemieHus 3a1a4. O3HAKOMUTHCS C TOHATHUEM MapAJLIEIBbHOIO POEKTUPOBAHUS U €T0
cBorictBaMu. POpPMYJIMPOBATH TEOPEMY O IUIOLIAIA OPTOTOHATIBHOM MTPOEKIINU
MHOTOYTOJIbHUKA. [IpuMeHsATh Teoputo 1711 000CHOBAHUS MMOCTPOECHUN U BBIYUCICHUN.
ApryMeHTHpOBaTh CBOM CY>KJIEHHUS O B3aUMHOM PAaCOJIOKEHUH MPOCTPAHCTBEHHBIX

(uryp;

Paznen 6 KoopauHatel 1 BEKTOpbI

Tema 6.1 KoopinHATBI U BEKTOPBI

U3YYUTH (POPMYJIBI JUIsl BBIYMCICHUS TUIOMIAAei MOBEPXHOCTEH MHOTOTPAaHHUKOB U TEN
BpanieHus. O3HaKOMUTBCS C OHIATUEM BeKTOpa. M3yuuTh nekapToBy cuctemy
KOOPAMHAT B ITPOCTPAHCTBE, CTPOUTH IO 3aJaHHBIM KOOPJAMHATAM TOYKH U TUIOCKOCTH,
HaxOJUTh KOOPAWHATHI TOYEK. ;

HaXOJUTh YPAaBHEHUS OKPYKHOCTHU, CPEPBI, MJIOCKOCTU. BBIUUCIATH pacCTOSHUSA MEXTY
TOYKaMHU. MI3y4uTh CBOKMCTBA BEKTOPHBIX BEJINYUH, IIPABUJIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJIA HAXO0XKICHUSA KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, IIPaBUJIa JEUCTBUI C BEKTOPAMHU, 3aJaHHBIMA KOOPAUHATAMH.
[IpuMeHsTs TEOPHUIO IIPU PELLICHUH 3a1a4 Ha JEUCTBUS C BEKTOpaMu. M3yunrts
CKaJISIpHOE IIPOU3BEICHUE BEKTOPOB, BEKTOPHOE YPABHEHUE NIPAMOM U IIJIOCKOCTHU.
[IprMeHATH TEOPUIO NPU PELIEHNH 3a4a4 HA IEUCTBUA C BEKTOPAMHU, Ha KOOPAUHATHBIN
METOJl, HA IPUMEHEHUE BEKTOPOB ISl BBIYMCIIEHNS BEJIMYUH YIJIOB U PACCTOSTHUM. ;

O3HAKOMHUTBCA C JOKA3aTCIbCTBAMU TCOPCM CTCPCOMCTPHUH O B3aUMHOM PACIIOJIOKCHUU
IMPSAMBIX U IIOCKOCTEH C MCII0JIb30BAHUEM BCKTOPOB.
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pemarh 3a7a4y Ha BBIYMCIICHHE T€OMETPUUYECKUX BeMYMH. ONUCHIBATh PACCTOSTHUE OT
TOYKH J10 TUIOCKOCTH, OT MPSMOU 10 IUIOCKOCTH, MEXAY INIOCKOCTAMU. POPMYJINPOBATH
U JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI O pacCTOSHUAX. 300pakaTh Ha yepTexax u
MOJIEJISIX PACCTOSTHUS U 0OOCHOBBIBATH CBOM CyXA€HUA. ONpenensiTh U BBIUUCIAT
paccTostHus B ipocTpaHcTBe. [IpuMeHsaTs GopMyIibl U TEOpEMBI IIITAHUMETPUH TS
pemieHns 3a1a4. O3HAKOMHUTHCS C TOHATHUEM NapAJLIEIBHOIO POEKTUPOBAHUS U €T0
cBorictBaMu. POpPMyYJIMPOBATH TEOPEMY O IUIOIIAANA OPTOTOHATIBHOM TPOECKIINU
MHOTOyTOJIbHUKA. [I[puMEHATh TeopHIo i1 000CHOBAaHUS IOCTPOCHUM U BBIYMCIICHHM.
AprymMEHTHPOBATH CBOM CYKJIECHHS O B3AMMHOM PACIOJIOKEHUH NPOCTPAHCTBEHHBIX

(uryp;

Paznen 7 DnemeHThl KOMOMHATOPUKHU

Tema 7.1 OCHOBHBIE TIOHATHUA
KOMOHMHATOPUKH

N3yunTh npaBuia KOMOMHATOPUKH U IPUMEHSATH MIPU PELICHUH KOMOMHATOPHBIX 3a7ad,
MCIIOJIB3YSl METOJ Tiepedopa 1 MPaBUIIO YMHOKCHHUS,

03HAKOMJICHHUE C IEJISIMH | 3aJjadaMU U3yYCHHUSI MaTeMaTUKH MPU OCBOCHUH
cuemuaisHocrteit CIIO.

Tema 7.2 ®opmyna buroma Herotona

03HAKOMHUTHCS C MOHATUAMH KOMOMHATOPUKU ¢ OMHOMOM HBIOTOHA M TPEYroNIbHUKOM
[Tackans 1 0OBSICHATH IPUMEHEHHE (HOPMYIT: pa3MEIICHHs, COUETaHUs U TIEPECTaHOBKHY;

HByLII/ITB IIpaBuJIa KOM6I/IHaT0pI/IKI/I U IIPUMCHATD IIPHU PCIICHNUHN KOM6I/IHaTOpHI>IX 3ajaay,
HCIIOJIB3YS MECTO nepe6opa H IIPaBUJIO YMHOXCHU

Paznen 8 DneMmeHTHI

TEOPUH BEPOSATHOCTEN. DIEMEHTHI MATEMATUUECKON CTATUCTHUKHU.

Tema 8.1 DneMeHTHI TEOpUN
BEPOSITHOCTEM.

N3yuuTh mpaBuia KOMOMHATOPUKH U IPUMEHSTH MIPU PEIICHUHA KOMOMHATOPHBIX 3a7a4,
UCIIOJIb3YsI METO/JI Iepebopa v MPaBUIIO YMHOKEHUS;

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

HN3YUYUTDh KIIACCHUYCCKOC OIIPCACIICHUC BCPOATHOCTH, CBOMCTBA BCPOATHOCTHU, TCOPEMY O
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CyMME€ BEpPOATHOCTEN;

PAacCMOTPETh NPUMEPHI BBIYUCIIEHHUS BEPOSTHOCTEM;

Tema 8.2 DiaeMeHTHI MATEMATHYECKOU
CTAaTUCTHUKH.

peuiaTb IMPAKTUYCCKUC 3ad9U Ha 06pa60TI<y YU CJIOBBIX JaHHBIX, BBIYUCIICHUC UX
XApPaKTCPHUCTHK.

pemarh 3a7a4 Ha BBIYMCIIEHUE BEPOATHOCTEN COObITHI. O3HAKOMHUTBCS C
IIPEACTABICHUEM YUCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMU;

UCIIOJIb30BaTh CBOMCTBA U Tpaduku GyHKUUMA 1S peiieHus ypasHeHui. [loBToputh
OCHOBHBIE ITPUEMBI PEIICHUS] CUCTEM;

U3YYUTh KIACCUYECKOE OINPEICIICHUE BEPOATHOCTH, CBOUCTBA BEPOATHOCTHU, TEOPEMY O
CyMME€ BEPOSATHOCTEN;

PaCcCMOTPETh MIPUMCPBI BEIYUCIICHUA BepOHTHOCTCﬁ;

Paznen 9 OCHOBBI TPUTOHOMETPUHN

Tema 9.1 YUucnoBas OKpyKHOCTb

N3yunth painaHHblil METOJ U3MEPEHHUS YIII0B BPALLICHUS U UX CBS3b C I'PalyCHOMN
mepoii. U300pakath yriibl BpallleHusi Ha OKPY>KHOCTH, COOTHOCUTH BEJIMYHUHY yTJa C
€ro pacroaoKeHUEM;

(opMyIMpPOBATH ONPENEIECHUS TPUTOHOMETPUUECKUX (PYHKIUH AJIs YTII0OB IOBOPOTA U
JUISL OCTPBIX YTJIOB NMPSIMOYTOJIBHOIO TPEYTOIbHUKA U OOBSCHITH X B3aUMOCBS3b;

U3YYUTH OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUH: (OPMYIIBI CIOKEHHUS, YABOCHHUS,
npeoOpa3zoBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B IPOU3BEICHUE U
POU3BECHUS B CyMMY U PUMEHSATH NMPU BHIYMCIICHUU 3HAYCHHUSI
TPUTOHOMETPHUUECKOTO BBIPAKEHHUSI U YIIPOIIIEHHUS €T0;

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

Tema 9.2 ®opMyJibl CI0KEHUS U

U3YYUTh OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUU: (POPMYIIbI CIOKEHHUS, YABOCHHUS,
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IIPHUBCACHNS.

npeoOpa3zoBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIUN B IPOU3BEICHUE U
IIPOU3BEACHUS B CYMMY U IIPUMEHSATH IPY BBIYMCICHUH 3HAYEHUS
TPUTOHOMETPHUYECKOTO BBIPAXKEHHUS U YIIPOLIEHUS €T0;

Tewma 9.3 Tpuronomerpudeckue GOpMyJIbI
JBOWHOTO U MOJIOBUHHOTO apryMEHTA.

U3YYUTHh OCHOBHBIE ()OPMYJITbI TPUTOHOMETPHUH: (POPMYIIBI CIOKEHHUS, YABOCHHS,
npeoOpa3oBaHusl CyMMbl TPUTOHOMETPUYECKUX (DYHKIIUN B IPOU3BEICHUE U
IIPOU3BEICHUS B CYMMY U IIPUMEHSTH IIPU BBIYMCICHUU 3HAYECHUS
TPUTOHOMETPUYECKOT'O BBIPAYKEHUS U YIIPOLIECHUS €ro;

IIPUMEHATH OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKAECTBA JJIs1 BBIYMCICHUS 3HAUYECHUN
TPUTOHOMETPHUYECKHUX (DYHKIIMI 10 OTHOM U3 HUX;

Tewma 9.4 TIpeoOGpazoBanus MPOU3BEICHUS
TPUTOHOMETPUUECKUX (PYHKIUI B CyMMYy U
Pa3HOCTh, U HA00OPOT.

U3YYUTH OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUH: (OPMYIIBI CIOKEHHUS, YABOCHHUS,
npeoOpa3zoBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIIMN B IPOU3BEJICHUE U
POU3BEICHUS B CyMMY U MPUMEHSATH NPU BBIYMCIICHUN 3HAYCHHUSI
TPUTOHOMETPHUUECKOTO BBIPAKEHHUSI U YIIPOIIIEHHUS €T0;

Tema 9.5 CpolicTBa u rpaduku u
TPUTOHOMETPHUECKUX (DYHKITHI.

M3Y4YUTh OCHOBHBIC (DOPMYJITBI TPUTOHOMETPHUH: (POPMYIIBI CJIOKEHUS, YABOCHHS,
npeoOpa3oBaHus CyMMbI TPUTOHOMETPUYECKUX (GYHKIIUN B MPOU3BEICHUE U
IIPOU3BEICHUS B CYMMY U IIPUMEHSTH IPU BBIYMCICHUU 3HAYECHUS
TPUTOHOMETPUUECKOTO BBIPAYKEHUS U YIIPOLIECHUS €TO0;

U3YYUTh ONPEIEIICHHs] ApKCUHYCA, apKKOCUHYCa, apKTaHT'eHca yncia, opMyIrpoBaTh
UX, U300pakaTh HA €IMHUYHON OKPYKHOCTH, TPUMEHSThH IIPU PELICHUU YPABHEHH.

Tema 9.6 TpuronomeTpuiyeckre ypaBHEHUs
Y HEPABEHCTBA.

pemarh mo GopmysiaM U IO TPUTOHOMETPUYECKOMY KPYTY IIPOCTEHIITNE
TPUTOHOMETPUUECKUE YPABHECHUS,

IIPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHUE TOKIECTBA JJIsI BBIUMCIICHUS 3HAYEHU I
TPUTOHOMETPUUYECKHUX (DYHKIIMI MO0 OTHON U3 HUX;

U3YYUTh OCHOBHBIE ()OPMYJITbI TPUTOHOMETPHH: (POPMYIIBI CIOKEHUS, yABOCHHS,
npeoOpa3oBaHusl CyMMbl TPUTOHOMETPUYECKUX (DYHKIIUN 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;

Paznen 10 @ynknuun, ux cBoiictBa u rpaduku. CTeneHHBIE, TOKa3aTeIbHbBIC, JIOTApUPMUICCKHIE U TPUTOHOMETPpUUYECKHUE (DYHKITUN

Tema 10.1 @yHK1IMM, UX CBOKCTBA U
rpaduku.

O3HAKOMHTHCS C MOHATHEM HGpGMCHHOﬁ, nmpuMepamMu 3aBUCUMOCTEH MCIKIAY
IMICPCMCHHBIMH

03HAKOMHUTHCS C TIOHSATHEM TpaduKa, onpeaesaTh IPUHAIIEKHOCTh TOYKH TpaduKy
¢bynaknuu. [To popmyne nmpocTeitnieir 3aBUCUMOCTH OTIPEALISITh BUJ €€ rpaduka;

BBIpaXKaTh 10 GOpMYJIe OJIHY NTEpeMeHHYI0 yepe3 apyrue. O3HaKOMHUTHCS C
orpenenenueM QpyHkuuu, GopMmynupoBaTh ero. HaxoauTs 061acTh onpeneneHus u
007acTh 3HaYEHUN (QDYHKIIHMH.

O3HAKOMMUTBCA C IIPUMEpPaMU (bYHKL[I/IOHaJ'IBHI)IX 3aBUCHUMOCTEH B PCAJIBbHBIX IIPOLOCCCax
N3 CMCXHBIX NUCHUIIINH,

O3HAKOMMTHCSI C TOHSITHEM FapMOHUYECKUX KOJIEOaHUM U TPUMEpPaMU TapMOHUYECKUX
KoJ1e0aHM JIJIs1 OTIMCAHMS POLECCOB B (DU3UKE U APYTUX 00JIaCTAX 3HAHMUS;

Tema 10.2 . CreneHHbIe, ITOKa3aTEIIHHBIE,
Jorapu(GpMUYECKUEe U TPUTOHOMETPUUSCKHUE

byHKIUN.

03HAKOMHUTHCSI C JIOKA3aTEIIbHBIMU PACCYKIECHUSIMHA HEKOTOPHIX CBOMCTB JIMHEHHOU 1
KBaIpaTUIHOU (PYHKITUH, MPOBOAUTH MCCIICIOBAHNE JTMHEHHOM, KYCOYHO-THHEIHOM,
IPpOOHO — JIMHEWHOW 1 KBaJAPATUYHOW (PYHKIUH, CTETICHHBIX U JIOTApU(PMUIECKUX
dbynkuui. CTpOUTh, BHIMOIHATH TPEOOPA30BaHUsS U YUTATh rpaduK PYHKITUH.
UccnenoBats ux;

UCIO0JI30BaTh CBOMCTBA (DYHKILIMI JIJIs1 CPABHEHUS 3HAUEHUI CTENEHEN U J1orapu(pmMoB;

Tema 10.3 TIpeobpazoBanus rpaduxon

O03HAKOMMTBCS C JOKA3aTEIbHBIMU PACCYKACHUAMU HEKOTOPBIX CBOMCTB JIMHEMHON U
KBaJIpaTUYHOU (PYHKIMH, MPOBOAUTH HCCIIEIOBAHNE JTMHEHHOM, KYCOYHO-THHEIHOM,
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IpOOHO — IMHEWMHOW 1 KBaJAPAaTUYHOU PYHKIUH, CTEIEHHBIX U JIOTapu(PMUUECKUX
¢ynkuuid. CTpOUTh, BBIMOIHATH IPEOOPA30BaHUs U YUTATh rpaduKu PyHKIUH.
HccnenoBats ux;

O3HAKOMUTHCS C TIOHATHEM CIIOKHOW PYHKIIUU. BEIUuCIaTh 3HaUeHHS (PYHKITUHU T10
3HaUYCHUIO aprymeHTa. OnpenensaTh NOJ0KEeHHE TOYKY Ha Tpaduke 1o ee KOOpAruHATaM
1 Ha00OpOT;

03HAKOMHUTHCS C MOHSATUEM HENPEPHIBHON MEPUOINYECKON (DYHKIMH, (POPMYIUPOBATH
CBOMCTBAa CMHYyCa U KOCUHYCa, CTPOUTD UX I'paUKHu;

03HAKOMUTHCS C TMIOHSATHUEM Pa3phIBHOM MEPUOANYECKON PYHKITNHU, POPMYITHPOBATH
CBOMCTBA TaHT€HCA U KOTAHTE€HCA, CTPOUTH UX rpaduKu;

IPUMEHSTH CBOMCTBA (DYHKILIMI 111 CPABHEHUS 3HAUEHU TPUTOHOMETPHUUECKUX
(yHKUMN, 11 pelieHus] TPUTOHOMETPUYECKUX YPABHEHHI.

UCIIOJIb30BaTh CBOMCTBA (DYHKIIMIA JIJIsi CPABHEHUS 3HAUCHUN CTETIEHE! U JIorapu(pMOB;

03HAKOMHUTHCS C MOHATUEM FAPMOHUYECKHUX KOJIEOAHUI U MpUMepaMu TapMOHUYECKUX
KOJI€0aHM JIJIs1 OMMCAHMS MPOLECCOB B (DU3UKE U APYTUX 00JIaCTAX 3HAHMUS;

Paznen 11 MHoOrorpaHHUKY U KpyrJible TEIa

Tema 11.1 [ToHATHE MHOTOTPaHHUKOB.
Buabsl MHOTOTpaHHUKOB.

ONKMCHIBATh U XapAKTEPU30BAThH PA3IMUYHBIE BUIBI MHOTOTPAHHUKOB, IEPEUUCTIATH UX
AJIEMEHTHI U CBOMCTBA. M300paxaTh MHOTOTPAHHUKY U BBIMOJIHATH MOCTPOEHUS HA
M300paXEHUSIX U Ha MOJICTISIX MHOTOTPAHHUKOB. XapaKTepU30BaTh U U300pakaTh
CEUYCHMU S, Pa3BEPTKU MHOTOIPAHHHUKOB, BEIYUCIISATH TUIOMIAAN MOBEpXHOCTEN. CTPOUTH
MpoCTeHIme ceueHus Kyoa, mpu3Mbl, nupaMuibl. [IpumeHaTs ¢pakThl U cBeAeHUS U3
miaHuMeTpur. O3HAKOMHUTBCS ¢ BHJIaMH CUMMETPHIA B POCTPAHCTBE, (POPMYIIUPOBATH
ONPENEIICHHS U CBOUCTBA. | [pUMeHATH CBOKMCTBA CUMMETPUU IIPU PELLICHUU 3a]a4.
Hcnonb3oBaTh MpruoOpETEHHBIC 3HAHUS JJI PEIICHUS 3a]1a4;

U3YYUTH (POPMYIIBI JUIsl BBIYMCICHUS TUIOMIAAe MOBEPXHOCTEH MHOTOTPAaHHUKOB U TEN
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BpanieHns. O3HaKOMUTBCS C MOHIATUEM BEKTOpa. M3yuuTh nekapToBy cucTEMY
KOOPAWHAT B IMIPOCTPAHCTBE, CTPOUTH IO 3aJaHHBIM KOOPJAMHATAM TOYKH U TUIOCKOCTH,
HaXOJIUTh KOOPJIUHATHI TOYEK. ;

Tema 11.2 CuMmeTpusi U ceUeHus B
MHOT'OTPaHHHKAX.

IPUMEHSTh CBOMCTBAa CAMMETPUH IPU PEIICHUHN 3a7a4 Ha TeJla BpPAIICHUs, Ha
KOMOMHAIINIO TEJI.;

Tema 11.3 Tena u NOBEpXHOCTU BPaLICHUS.

1/1306pa>1<aTL OCHOBHBIC KPYTJILIC TCJIa W BBIIIOJIHATD PUCYHOK I10 YCJIOBHIO 3a/1a4u,

OIUCHIBATh U XapaKTEPU30BATh PA3JIMYHBIE BUJIBI MHOTOIPAHHUKOB, [IEPECYUCIIATD UX
AJIEMEHTHI U cBoiicTBa. M300pakaTh MHOTOTPAHHUKH U BBIIOJIHATH OCTPOEHUS Ha
N300paKEHUSIX U Ha MOJIEIISIX MHOTOI'PaHHUKOB. XapaKTepu30BaTh U U300paKaTh
CEYCHMS, Pa3BEPTKM MHOTOI'PAaHHHUKOB, BBIUUCIIATH IUIOMAAN OBEpXHOCTEU. CTpOUTH
npocTeiine ceueHus Kyoa, npusmsl, nupaMusl. [IpuMeHsaTs GakTsl U cBEEHUS U3
wiaHuMeTpun. O3HaKOMHUTBCS € BUAAMHM CUMMETPHI B IPOCTPAHCTBE, (HOPMYIHPOBAThH
OIIpEAEIICHNs U CBOUCTBA. I [pUMEHATH CBOKMCTBA CUMMETPUU IIPY PELLICHUU 3aa4.
Hcnonb3oBaTh NpUOOpETEHHBIE 3HAHUS AJI PELICHUS 3a/1a4;

Tema 11.4 O0beMBI TEN.

O3HAKOMUTLCS C IMOHATHUAMM IJIOIMAaAN U 06T>eMa, dKCMOMaMH 1 CBOﬁCTBaMH;

U3YyYUTh TEOPEMBI O BBIYMCIEHUU 00BEMOB ITPOCTPAHCTBEHHBIX TEJI, PELIATh 334a4u Ha
npuMeHeHue GopMyIl BBIYUCICHUSI 00BEMOB;

OMUCHIBATh U XapaKTePHU30BaTh Pa3IMYHbIC BUAbl MHOTOTPAHHUKOB, IEPEUUCTSATD UX
AJIEMEHTHI U CBOMCTBA. M300paskaTh MHOTOTPAaHHUKH U BBITIOJIHITH IIOCTPOCHHS HA
U300pKEHUSX U HA MOJIETISIX MHOTOTPAaHHUKOB. XapaKTepru30BaTh U H300paxaTh
CEYEHUs, Pa3BEPTKH MHOTOIPAHHUKOB, BRIYHUCIIATH IUIOIIAU TOBEpXHOCTENH. CTPOUTH
npocTerIue ceueHus Kyoa, mpu3Mbl, TUpaMuibl. [IpuMeHsITh GakThl U CBEACHUS U3
wiaHuMeTpun. O3HAaKOMUTHCS C BUJIAMUA CUMMETPUI B ITPOCTPAHCTBE, (hOPMYIUPOBATH
ONpeNEeNICHNs U CBOMCTBA. [[pUMEHATh CBOMCTBA CUMMETPHUH NIPU PELICHUH 3aa4.
Hcnonb3oBaTh MpuoOpEeTEHHBIE 3HAHUS AJI PEIICHUS 3a/1a4;
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MPUMEHSITh CBOMCTBAa CHMMETPUH TIPU PEIICHUHU 3a]a4 Ha TeJia BpallleHUs, Ha
KOMOMHAIIHIO TEJl.;

n300paxaTh OCHOBHBIE KPYIJIbIE T€JIA U BBIIIOIHATH PUCYHOK IO YCJIOBHIO 337a4H;

pelaTh 3a1a4y Ha BBIYMCIICHUE IUIOIIAIEH U IIOBEPXHOCTEN IIPOCTPAHCTBEHHBIX TEII,
IPUMEHSISE COOTBETCTBYIOIIME (POpMYIIbl U (DAKTHI U3 MIITAHUMETPHUU;

M3Y4YUTh (DOPMYJIBI JIJIs1 BEIYUCIICHUS TIJIOMIAEH TOBEPXHOCTEH MHOTOTPAHHUKOB H TEJI
BpanieHus. O3HaKOMUTHCS C MOHITUEM BeKTOpa. M3yuuTh nekapToBy cUCTEMY
KOOPAMHAT B IIPOCTPAHCTBE, CTPOUTH 110 3aJaHHBIM KOOPJAMHATAM TOYKHU U IIOCKOCTH,
HaXOJUTb KOOPAUHATHI TOYEK. ;

HaXOJIUTh YPABHEHUS OKPYKHOCTH, CHepbl, IIIOCKOCTH. BHIYUCISATD pACCTOSHUS MEXKITY
ToukamMu. M3y4nTh CBOMCTBA BEKTOPHBIX BEJIMYMH, [TPABUJIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, MTPABUIIA HAXOXKJICHHUS KOOPJAUHAT BEKTOPA B
MPOCTPAHCTBE, MPABUJIA ICVUCTBHUI C BEKTOPAMHU, 33IAHHBIMA KOOPJAUHATAMMU.
[IpuMeHTh TEOPHUIO ITPU PELICHUH 3a7a4 Ha JECUCTBUS C BEKTOpaMu. M3yunts
CKaJISIPHOE MPOU3BEICHUE BEKTOPOB, BEKTOPHOE YPABHEHUE MPAMOM U INTIOCKOCTH.
[IpumeHsTh TEOPHUIO ITPU PELICHUH 3a1a4 Ha JCUCTBUS C BEKTOPAaMU, HA KOOPAWHATHBIN
METO/I, HA IPUMEHEHNE BEKTOPOB ISl BBIUYMCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUN. ;

Pa3gen 12 Hayana MaTremMaTH4eCcKOTO aHaIn3a

Tema 12.1 [ougaTre nociiea0BaTeIbHOCTH.

O3HAKOMUTHCS C MOHITHEM YHCIIOBOU IIoCJICA0BAaTCIIbHOCTH, criocobamu ee 3aJaHusd,
BBIYUCJIICHHUAMHA €€ YJICHOB,; C IIOHATHCM IIPCACIIa IT0CIICIOBATCIbHOCTH,

peniath 3a7a4i Ha IpuMeHeHne (opMyJibl CyMMbI OECKOHEUYHO yObIBalOIIEH
r€OMETPUYECKON IPOrPECCHH;

Tema 12.2 IloHsiTHE TPOU3BOIHOM.

O3HAKOMUTLCA C ITIOHATHCM HpOH3BOI[HOI>i;

U3YYUTH U POPMYJIHPOBATH €€ MEXaHUYECKUN U TEOMETPUUYECKUNA CMBICI, U3YUUTh
AJTOPUTM BBIYMCIICHUS IPOU3BOHON HA TPUMEPE BHIYUCIIEHUS MTHOBEHHON CKOPOCTH
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U YTJI0BOT0 KO3 (UIMEHTa KacaTeIbHOM;

COCTaBJISITh YPaBHECHUE KacaTelIbHON B 00IIIEM BHIIE;

BBIYYHTH MpaBuia quddepeHInpOBaHMS, TA0IUIly POU3BOIHBIX AIEMEHTAPHBIX
byHKIUH, TpUMEHTh 11 1uddepeHnrpoBanus QyHK

W3YYHUTH TEOPEMBI O CBSI3U CBOMCTB (DYHKIIMH U IPOU3BOAHON, (POPMYINPOBATH UX;

Tema 12.3 UccnenoBanue GhyHKIUH ¢
MTOMOIIIBIO MPOU3BOHOM.

U3YYUTH TEOPEMBI O CBS3U CBOMCTB (DYHKIIMH U MMPOU3BOIHOM, (POpMYyIHUpPOBATH UX;

POBOJIUTH C TIOMOIIBIO TPOU3BOIHON HcClieIoBaHuE QYHKIINH, 3aJaHHONU (POpMYII0ii;

yCTaHaBJIMBATh CBS3b CBOMCTB (DYHKIIMH M MPOU3BOIHOM MO WX rpadukam;

IPUMEHSTH TPOU3BOAHYIO JIJISl PEIICHU 3a/1a4 HAa HAXO0XKJIEHUE HAauOOJBIIETO,
HAaUMEHBIIETro 3HAYeHUsI U Ha HaXO0XKJIEHUE IKCTPEMYyMa;

Tema 12.4 Bropast npou3BoHas.

O3HAKOMUTLCA C ITIOHATHUCM HpOHSBOI{HOﬁ;

U3YYUTH U POPMYJIHPOBATH €€ MEXaHUUECKUN U TEOMETPUUYECKUN CMBICII, U3YUUTh
QJTOPUTM BBIYMCIICHUS IPOU3BOHON HA TPUMEPE BHIYUCIIEHNS MTHOBEHHON CKOPOCTH
U YTJI0BOT0 KO3 UIIMeHTa KacaTeIbHOM;

BBIYUUTH TIpaBuia nuddepeHIupoBanus, TAOIUIy MPONU3BOIHBIX AIEMEHTAPHBIX
byHKUIMN, TPpUMEHTH 11 quddepenimpoBanns GyHk

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

MIPOBOJIUTH C TIOMOIIBIO MPOU3BOIHOM HCClIeI0OBaHNe (DYHKIINH, 3aaHHON (HOPMYIIOi;

yCTaHaBJIMBATh CBS3b CBOMCTB (DYHKIIMM U MPOU3BOIHOM MO WX rpadukam;

MPUMEHSATH IPOU3BOAHYIO JJIsl PEIICHUS 3a7a4 Ha HAX0KJIEHUE HauOOJbIIETO,
HaVMEHBILIET0 3HAYECHHS U Ha HAXO0XKJICHHE SKCTPEMYMA;

Tema 12.5 [lepBooOpasHas u UHTErpal.

O3HAKOMMUTLC: C IIOHATUCM HUHTCTIPAJIa U HepBoo6pa3Hoﬁ;

U3YYUTh MPaBUIIa BHIYUCIEHUS epBO0Opa3Hoil u Teopemy HproTona-Jleionuna;
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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 nmporpaMMbl AUCIUIUIMHBI TpeOyeT HaMuus yaeOHoro kabunera: Kabuner
MaTeMAaTHKH.

3.2. UudopmanmonHoe obecnievyeHne o0yueHmsi
ITepeueHb peKOMEHyEMbIX YICOHBIX, YICOHO-METOIMUCCKUX TICYATHBIX U/WIIH
QJICKTPOHHBIX I/ISILaHPlf/'I, HOPMATHUBHBIX 1 HOPMATUBHO-TCXHUYCCKUX JOKYMCHTOB

Ne |bubauorpadguueckoe onucanme Tun (ocHOBHOM
HCTOYHMK,
AONMOJIHUTEJIbHbIN
HCTOYHMK,
3JIEKTPOHHBbIN

pecypc)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMA JUCLHUIT/IMHbI

4.1. Texkyuuii KOHTPOJIb YCIIEBAE€MOCTH

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIAECTCA NIPENOAABATEIIEM B IIPOLECCE
MIPOBEICHMS TEOPETUUECKUX 3aHATUIN, TPAKTUUECKUX 3aHATUN, 1a00paTOPHBIX PadoT.

Pe3yabTaThl 00y4eHUs1 (0CBOEHHbIE
YMEHMS, yCBOCHHbIC 3HAHUSA)

HNHaexc TeMbl 3aHATHSA

Texkymmit konTpoJb Ne 1.

Metoasbl u ¢popmbl: KonrposbHas pabora (CpaBHEHHE C aHATIOTOM)
Buj KOHTPOJIS: MHCEMEHHAsI KOHTPOJIbHAS paboTa

1.4 ucroputo pa3BUTHSI OHATHUS YUCTIA,
CO3JJaHUS MAaTEMATUYECKOTO aHaJu3a,
BO3HUKHOBEHUS U PA3BUTHSI T€OMETPHH;

1.1.1,2.1.1,2.1.2,2.2.1,2.2.2

1.1 3HaueHNE MaTeEMaTUYECKOW HAYKH JIJIS
pelIeHus 3a7a4, BOSHUKAIOIINX B TCOPUU U
MIPAKTHUKE;

1.1.1,2.1.1,2.1.2,2.2.1,2.2.2

2.2 HaxOAUTh MPUOIMKECHHBIC 3HAUCHUS 2.1.1,2.1.2
BEJIMYMH U MOTPEIIHOCTH BBIUUCICHUN

(abcomoTHAst 1 OTHOCUTEIbHAS);

2.5 nonwp3oBaThCA NPUOIMAKEHHOU onleHKoi |2.1.1, 2.1.2

IIPY MPAKTUYECKUX pacueTax;

Texymmii KOHTPOJIb Ne 2.

Metoasbl u ¢popmbi: Konrpoinbnas pabora (CpaBHEHHE C aHATIOTOM)
Buja koHTpoOJIsi: TUCbMEHHAs KOHTPOJIbHAs paboTa

2.18 pemiath palmoHaiIbHBIE,
MOKa3aTeNbHbIE, IOTapru(MHUIECKHeE,
TPUTOHOMETPUUECKHUE YPAaBHEHUS,
CBOJISIIIIUECS K JIMHEWHBIM U KBaJPATHBIM, a
TaK)Ke aHAJIOTUIHBIC HEPABEHCTBA U
CHCTEMBI;

3.1.1,3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.24

2.20 u3o0paxaTh Ha KOOPAUHATHOM
IIJIOCKOCTH PELICHUS YPaBHEHU,
HEPABEHCTB U CUCTEM C ABYMS
HEU3BECTHBIMHY;

3.1.1,3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.24

2.19 ucrnonws3oBaTh rpapUUIECKUl METO
pelieHusi ypaBHEHUN U HEPaBEHCTB;

3.1.1,3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.24

2.3 cpaBHMBATh YHCIIOBBIE BHIPAKCHUS,

3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.24

Texymmii KOHTPOJIb Ne 3.

Metoasbl u ¢popmbl: Konrpoinbnas pabora (CpaBHEHHE C aHATIOTOM)
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Bujx KOHTpOJISI: TMCHEMEHHBIN

2.6 BBINOJHATH NPeoOpa3oBaHUs
BBIPKECHUM, IPUMEHSS (POPMYIIHI,
CBSI3aHHBIEC CO CBOMCTBAMM CTCIICHEH,
JorapumMoB, TPUTOHOMETPUUECKUX
dynKImi;

4.1.1,4.1.2,4.1.3,4.2.1,4.2.2,4.2.3,4.2.4,
43.1,44.1,44.2,45.1,45.2,45.3,4.5.4

2.7 ucnoJyib30BaTh NPUOOPETEHHBIC 3HAHUS
¥ YMCHHS B IPAKTUICCKOMN JCSITCIBHOCTH U
MTOBCEHEBHOM JKU3HU: TSI PAKTHIECKUX
pacdeToB 1o ¢hopMysam, BKITIoUast
bopMyIIBI, COIEpIKAIIINE CTETICHH,
paauKanel, JorapudMbl U
TPUTOHOMETpHUECKUE QYHKIIUHU,
UCIIOJIb3YsI PU HEOOXOAUMOCTHU
CIIPaBOYHBIE MaTepUalbl U MPOCTEHIINE
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

4.1.1,4.1.2,4.1.3,4.2.1,4.2.2,4.2.3,4.2.4,
43.1,44.1,44.2,45.1,45.2,45.3,454

2.4 HaXOIUTh 3HAYEHHUS KOPHSI, CTEIICHH,
aoraprudma, TPUTOHOMETPHUICCKUX
BBIPKCHUH HAa OCHOBE OIPEICIICHHUS,
UCITOJIB3YS MPH HEOOXOIMMOCTH
MHCTPYMEHTAIBHBIE CPECTBA;

4.1.1,4.1.2,4.1.3,4.2.1,4.2.2,4.2.3,4.2.4,
43.1,44.1,44.2,45.1,45.2,453,454

Texkymmii KOHTpPOJIb Ne 4.

Metoab! u ¢popmbi: KonrponsHas padota (MubopManimoHHO-aHATUTUYECKUIA )
Buja koHTpoOJIsi: TUCbMEHHAst KOHTPOJIbHAs paboTa

2.25 onuckIBaTh B3aMMHOE PACTOJIOKEHUE
IPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CYXKICHHS 00 3TOM
PacIoIOKEHUH;

5.1.1,5.2.1,5.2.2,5.2.3,5.2.4,53.1

2.26 aHanM3UPOBaTh B MMPOCTEHUIINX
Cllydasix B3aUMHOE PacCIOJIOKEHNE
00BEKTOB B MMPOCTPAHCTBE;

5.1.1,5.2.2,5.2.3,524,53.1

2.30 pemiath IAHUMETPUUYECKUE U
MPOCTEHIIINE CTEPEOMETPUIECKUE 3a]]aUu
Ha HaXO0XXJICHUE T€OMETPUUECKUX BEITUYUH
(nnvH, yrIioB, miomaaei, o0beMoB);

5.1.1,5.2.2,5.2.3,5.24,53.1

2.31 ucnonb30BaTh MU PELICHUU
CTEPEOMETPUUECKHX 3a7a4
IUTAaHUMETPUYECKHE (PaKThl U1 METO/IbI;

5.1.1,5.2.2,5.2.3,5.3.1
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Texymmin KOHTPOJIb Ne 5.

MeTtoab! u ¢popmbi: KonrponsHas padota (MubopManmoHHO-aHATUTUYECKU )
Bua KOHTpPOJIS: MUCEMEHHAs KOHTPOJIbHAs paboTa

1.2 mmpoTy U B TO Ke BpeMs
OTPAaHUYEHHOCTb MPUMEHEHUS
MaTeMaTUYECKUX METOJIOB K aHAJIN3Y U
HCCJIEJIOBAaHUIO MPOIECCOB U SIBJICHUM B
pUPOE U OOIIECTBE;

455,6.1.1,6.1.2,6.1.3,6.14,6.1.5,6.1.6,
6.1.7

2.28 BBIIIOIHATH YEPTEKU IO YCIOBUIM
3ajay;

6.1.1,6.1.2,6.1.3,6.1.4,6.1.5,6.1.6,6.1.7

2.1 BBIMOMHATH apuMETUUECKHE JISHCTBUS
HaJl YUCIIAMU, COYETasl YCTHBIE U
[MUCbMEHHBIE ITPUEMBI;

6.1.1,6.1.2,6.1.3,6.1.4,6.1.5,6.1.6,6.1.7

2.12 ucnonap30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHUS B IPAKTHUECKON
JeSITEIbHOCTH U TTIOBCETHEBHOM JKU3HU: ITIS
OIKCAHUS C TOMOIIBIO (PYHKIIMIHA
pa3IMYHBIX 3aBUCUMOCTEH, IPEICTaBICHUS
uX rpaduuecku, HHTepIpeTalun
rpadukos.

6.1.4

2.22 ucnoap30BaTh MPUOOPETEHHBIE
3HAHUS U YMEHHUS B IPAKTHYECKON
NEATEIIBHOCTH U MIOBCEAHEBHON KU3HU:
JUISl TIOCTPOEHMS U UCCIIEN0BAHNUSA
IIPOCTENIINX MATEMATHUECKUX MOJIEIIEH.

6.1.5

Texkymmii KOHTpPOJIb Ne 6.

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

1.3 3HaueHne NPaKTUKU U BOIIPOCOB,
BO3HHUKAIOLIMX B CAMOW MATEMATUKE JJIS
dbopMHUpPOBaHUS U PA3BUTHS
MAaTeMaTU4YECKON HAYKH;

7.1.1,7.1.3,7.2.1,7.2.2

2.32 npoBOAUTH JOKA3aTEIbHbIC
pacCyXJeHus B XOJI€ pEIICHUs 3314,

7.1.1,7.2.1,7.2.2

2.35 pemath mpocTeiime KOMOMHATOPHBIE
3a/1a9M METOJIOM Iepedopa, a TaKkKe ¢
HCIT0JIb30BaHUEM U3BECTHBIX (DOPMYIT;

7.1.1,7.1.2,7.2.1,7.2.2

Texkymmii KoHTpOJIBb Ne 7.

Metoasbl u ¢popmbl: KonrposbHas pabora (CpaBHEHHE C aHATIOTOM)
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Bux kourpouasi: [IuceMeHHbIN

1.6 BEepOSTHOCTHBIN XapaKkTep pa3iInyHbIX
IIPOLIECCOB OKPYKAKOIIErO0 MUPA.

8.1.1,8.1.2,8.1.3,8.2.1,8.2.2

2.36 BBIUMCIIATH B IPOCTEUIIINX CITyYasX
BEPOSITHOCTU COOBITUI HA OCHOBE
NOJICYeTa YKCIia UCXOI0B JJI aHaIu3a
peabHBIX YUCIOBBIX JaHHBIX,
IIPEICTABICHHBIX B BUJE AHATrPamM,
rpaduKoB; aHaau3a HHPpopMauuu
CTaTUCTHUYECKOr0 Xapakrepa.

8.1.1,8.1.2,8.1.3,8.2.1,8.2.2

2.33 ucrnonab30BaTh TPUOOPETCHHBIC
3HAHMS U YMEHHUS B MPAKTUYECKOM
NEeSATENBbHOCTH U MTOBCEHEBHOM KU3HU:
JUTsL KicclieIOBaHus (MOIEIMPOBAHUS)
HECJIOKHBIX MPAKTUYECKUX CUTYyaluil Ha
OCHOBE M3YYEHHBIX (DOPMYJI U CBOMCTB

(uryp;

8.1.1,8.1.2,8.1.3,8.2.1,8.2.2

Texkymmii KOHTpPOJIb Ne 8.

MeTtoab! u ¢popmbi: KonrponsHas padota (Ompoc)

Bux kourpousi: [luceMeHHbIN

1.5 yHuBepcanbHbIl XapakTep 3aKOHOB
JIOTUKY MAaTeMaTUYECKUX PACCYKIACHUN, X
IPUMEHHUMOCTh BO BCEX 00JIacTsIX
YeJI0BEYECKOU AEATEIbHOCTH;

9.1.1,9.1.2,9.1.3,9.1.5,9.2.1,9.2.2,9.3.1,
93.2,9.4.1,9.5.1,9.5.2,9.6.1,9.6.2

2.8 BBIUMCIIATH 3HAUCHHE (PYHKIUU 110
3aIaHHOMY 3HAYEHUIO apryMEHTa MpH
pa3IUYHbIX criocobax 3aAaHus QyHKUIUU;

9.1.1,9.1.2,9.1.3,9.14,9.1.5,9.2.1,9.2.2,
93.1,9.3.2,9.4.1,9.5.1,9.5.2,9.6.1,9.6.2

2.21 cocTaBiATh U pelllaTh YpaBHEHUS U
HEPABEHCTBA, CBSI3bIBAIOIIE HEU3BECTHBIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
NPUKJIAJAHBIX) 3a7a49ax.

9.1.1,9.1.2,9.1.3,9.1.4,9.1.5,9.2.1,9.2.2,
9.3.1,9.3.2,9.4.1,9.5.1,9.5.2,9.6.1,9.6.2

Texkymmii KoHTpOJB Ne 9.

Metoasl u ¢popmbl: KontposibHas pabora (CpaBHEHHE C aHATIOTOM)

Bujx KOHTpOJIsi: TUCHEMEHHBIN

2.9 omnpenensTh OCHOBHBIE CBOMCTBA
YHCIIOBBIX (PYHKIMH, WILTIOCTPUPOBATH X
Ha rpadukax;

10.1.1, 10.1.2, 10.1.3, 10.2.1, 10.2.2,
10.3.1,10.3.2,10.3.3

2.10 cTpouts rpaduKku U3y4EHHBIX
GyHKINN, WUTFOCTPUPOBATH TI0 TpaduKy

10.1.1,10.1.2, 10.1.3, 10.2.1, 10.2.2,
10.3.1,10.3.2, 10.3.3
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CBOICTBA DJIEMEHTAPHBIX (PYHKIUH;

2.11 ucions30BaTh MOHATHE QYHKIIHH JIJIS
OIMCAHUS U aHaJIN3a 3aBUCUMOCTEN
BEJIMYMH;

10.1.1,10.1.2, 10.1.3, 10.2.1, 10.2.2,
10.3.1,10.3.2, 10.3.3

2.12 ucnonp30BaTh NPUOOPETEHHBIE
3HAHMS U1 YMEHHUS B PAKTUYECKOM
NEeSATENbHOCTH U MMOBCETHEBHOM KU3HU: IS
ONHCAHMSI C IOMOIIbIO (DYHKIIMIA
pa3IUYHbIX 3aBUCUMOCTEN, IPEICTABIICHUS
uXx rpaduyuecku, HHTEpIpEeTaluu
rpaduKoB.

6.1.8,10.1.1, 10.1.2, 10.1.3, 10.2.1, 10.2.2,
10.3.1,10.3.2,10.3.3

Texymmii KOHTPOJIbL Ne 10.

MeTtoab! u ¢popmbi: KonrponsHas padota (Ompoc)

Bujx KOHTpOJISI: TMCBMEHHBIN

2.23 pacnio3HaBaTh Ha YepTekKax U
MOJIEJISIX TIPOCTPAHCTBEHHBIE (POPMBI;

11.1.1,11.1.2,11.1.3, 11.1.4, 11.3.2,
11.4.1,11.4.2

2.24 COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C
UX OIMUCAHUAMHU, U300pAKEHUSIMU;

11.1.1, 11.1.2, 11.1.3, 11.1.4, 11.2.1,
11.3.1,11.3.2,11.3.3, 11.3.4, 11.3.5,
11.4.1,11.4.2

2.27 nzo0paxaTb OCHOBHBIC
MHOT'OTPAaHHHUKHU W KPYTJIbIC TEJa;

11.1.1,11.1.2,11.1.3, 11.1.4, 11.2.1,
11.3.1,11.3.2,11.3.3, 11.3.4, 11.3.5,
11.4.1,11.4.2

2.29 cTpouTh NpocTEHINE CeUeHHs Kyoa,
IIPU3MBI, TUPAMUBL,

11.1.1, 11.1.2, 11.1.3, 11.1.4, 11.2.1,
11.3.1,11.3.2,11.3.3, 11.3.4, 11.3.5,
11.4.1,11.4.2

Texkymmii kouTpoJab Ne 11.

Metoasbl u ¢popmbl: Konrposbnas padora (CpaBHEHHE C aHATIOTOM)

Bujx KOHTpOJISI: TMCHEMEHHBIN

2.13 HaXOUTh MTPOU3BOHBIE
AJIEMEHTAPHBIX (DYHKITHH;

12.1.1,12.1.2, 12.1.3, 12.1.4, 12.2.1,
12.2.2,12.2.3,12.2.4,12.2.5,12.3.1, 12.4.1

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

12.1.1,12.1.2,12.1.3, 12.1.4, 12.2.1,
12.2.2,12.2.3,12.2.4,12.2.5,12.3.1, 12.4.1

2.15 npuMeHsITh TPOU3BOIHYIO JIJIs
IIPOBEJICHUS MPUOIKSHHBIX BEIYUCICHU,
peliaTh 3aja4u MPUKIaJHOTO XapakTepa Ha
HaXO0XKIeHHEe HAauOOJIBIIETO U
HaWMEHBIIIETO 3HAUCHHUS,

12.1.1,12.1.2,12.1.3, 12.1.4, 12.2.1,
12.2.2,12.2.3,12.2.4,12.2.5,12.3.1, 12.4.1
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Texkymmii KoHTpOJIb Ne 12.

MeTtoab! u ¢popmbi: KonrponsHas padota (MubopManmoHHO-aHATUTUYECKU )

Bunx kourpoust: [luceMeHHbIN

1.1 3HaueHNE MaTeMaTUYECKOW HAYKH JIJIS
peleHus 3a7a4, BOSHUKAIOIIMUX B TEOPUU U
MIPAKTHKE;

223,7.1.2,11.4.3,12.2.2

2.16 BBIUMCHATH B IPOCTEUIIINX CITyUasX
IUIOLIAAN U 0OBEMBI C UCIIOJIb30BAHUEM
OTIPEJICIICHHOI'0 UHTETPalIa;

12.5.1,12.5.2,12.5.3,12.5.4, 12.5.5, 12.5.6

2.17 ucnionb3oBaTh TPUOOPETEHHBIC
3HAHUS 1 YMEHHUS B IPAKTHYCCKOMN
JIESITEJIbHOCTH U ITOBCEIHEBHOM JKU3HU IS
pelieHus MPUKIAIHBIX 3a7a4, B TOM YHCIIC
COLIMAJILHO-DKOHOMHUYECKUX U
bu3nYecKnx, Ha HanOOJBIINE U
HauMCHBIIINE 3HAYCHHUS, Ha HAXOXKICHUE
CKOPOCTH U YCKOPCHHSI.

12.5.1,12.5.2,12.5.3,12.5.4, 12.5.5, 12.5.6

2.34 BpryuciaeHust 00beMOB U INIONIAaACH
MOBEPXHOCTEMN MPOCTPAHCTBEHHBIX TEJ MPH
pEIICHUY NMPAKTUYECKUX 3aJ1a4, UCTIOJIb3Ys
IIpU HEOOXOUMOCTH CIIPABOYHHUKHU U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

11.4.3,12.5.1,12.5.2,12.5.3, 12.5.4,
12.5.5, 12.5.6

4.2. [IpoMekyTOYHAA aTTECTALUSA

Ne cemecTpa

Bux npoMexxyTOYHOM aTTeCTAUU

1 DK3aMeH

JK3aMeH MOKeT ObITh BHICTABJIEH ABTOMATHYECKH 0 Pe3yJIbTATAM TeKYIIUX
KOHTPOJIeH

Texymnii KOHTpOJb Nel

Tekymunii KOHTpoJb No2

Texkymuit KOHTpOJIb Ne3

Texymnit KOHTpOIb Ned

Texkymuii KOHTpOsb Ne5

Tekymnit KOHTPOIb Neb
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Metoasl u ¢popmbr: Kontposbnas padora (MHpopManmoHHO-aHATUTHYECKU )
OnucarenbHast yacthb: [1o BEIOOPY BBINONHUTH | TeOpeTHyeckoe 3ajaHue u 2

IMPAKTHUYCCKHX 3aaHNA

Pe3yabTaThl 00y4yeHus (0CBOEHHbIE
yMeHMsl, YCBOEHHbI€ 3HAHMSI)

HNHaekc TeMbl 3aHATUHA

1.1 3HaueHNE MaTeEMaTUYECKOW HAYKH JIJIS
pelleHus 3aj71a4, BO3HUKAIOIIUX B TEOPUH U
MPaKTHUKE;

1.1.1,2.1.1,2.1.2,2.2.1,2.2.2,2.2.3,7.1.2

1.2 mmpoTy U B TO ke BpeMs
OTPaHUYEHHOCTh TPUMEHEHUS
MaTE€MaTUYECKUX METO/IOB K aHAJIU3Y U
UCCJIEJOBAHMIO MPOLIECCOB U SIBJICHUN B
IPUPOJE U OOILECTBE;

455,6.1.1,6.1.2,6.1.3,6.14,6.1.5,6.1.6,
6.1.7,6.1.8

1.3 3HaueHME MPAKTUKHU U BOIPOCOB,
BO3HUKAIOLIMX B CAMOW MAaTEMATUKE JJIS
dbopMHUpOBaHUS U Pa3BUTHS
MaTeMaTU4ECKOU HAYKU;

7.1.1,7.1.3,7.2.1,7.2.2,7.2.3

1.4 ucrtoputo pa3BUTHSI MOHITHUS YUCTA,
CO3/IaHUsI MATEMATUYECKOTO aHAIN3A,
BO3HHUKHOBEHUS U Pa3BUTHUSI TEOMETPUH;

1.1.1,2.1.1,2.1.2,2.2.1,2.2.2

2.1 BBINONHATH apu(pMeTUYECKHE IEUCTBUS
HaJl YMCJIaMH, COYETasi yCTHBIE U
MACbMEHHBIE ITPUEMBI;

6.1.1,6.1.2,6.1.3,6.1.4,6.1.5,6.1.6,6.1.7,
6.1.8

2.2 HaXOUTh MPUOIMIKEHHBIC 3HAUCHUS
BEJTUYMH U MOTPEITHOCTH BBIYUCICHUIN
(abcomoTHAs 1 OTHOCUTEIbHAS);

2.1.1,2.1.2

2.3 CpaBHHMBATh YUCJIOBBIE BHIPAKECHUS,

3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.24,3.2.5

2.4 HaXOIUTh 3HAYEHUS KOPHSI, CTEIICHH,
jorapudma, TPUTOHOMETPUUECKUX
BBIpaKECHUN Ha OCHOBE OIpEJICICHUS,
UCIIOJIB3YS MPU HEOOXOAMMOCTH
WHCTPYMEHTAJIbHBIE CPEJICTBA;

4.1.1,4.1.2,4.1.3,4.2.1,4.2.2,4.2.3,4.2 4,
43.1,44.1,44.2,45.1,45.2,453,454

2.5 noap30BaThCA MPUOTUKEHHON OIEHKOM
MpU NPAKTUYECKUX pacueTax;

2.1.1,2.1.2

2.6 BBITIOJHATH MPEOOpPa30BaAHUS
BBIPAKEHU, TPUMEHS (POPMYIIbI,
CBSI3aHHBIE CO CBOMCTBAMHM CTEIICHEM,
Jorapu(mMoB, TPUTOHOMETPUUECKUX
dynxumi;

4.1.1,4.1.2,4.1.3,4.2.1,4.2.2,4.2.3,4.2 4,
43.1,44.1,44.2,45.1,4.5.2,453,454
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2.7 ucnonb30BaTh NPUOOPETEHHBIE 3HAHUS
U YMEHHS B IPAKTUYECKOMN JESITEIILHOCTH U
MOBCEIHEBHOM KM3HU: JUIS MPAKTHYECKUX
pacyeToB 1o (popmyiiaM, BKIIIOYAs
dbopmyIIbl, CoIepKalllie CTETICHH,
paauKabl, Jorapupmbl 1
TpUTOHOMETpUYECKUE QYHKIUH,
UCTIOJB3YS IPU HEOOXOIMMOCTH
CTIPaBOYHbBIE MATEPUAIIBI M IPOCTEHIIINE
BBIUMCIIUTEIbHBIE YCTPOMCTRA.

4.1.1,4.1.2,4.1.3,4.2.1,4.2.2,4.2.3,4.2 4,
43.1,44.1,44.2,45.1,4.5.2,4.5.3,4.54,
455,6.1.1,6.1.2,6.1.3,6.1.6,6.1.7,7.1.3

2.12 ucrnonb3oBaTh TPUOOPETCHHBIC
3HAHMS U YMEHHUS B MPAKTUYECKOM
NEeSATENbHOCTH U MMOBCETHEBHOM YKU3HU: IS
OMMCaHUs C TOMOUIBI0 (PYHKIUH
pa3IUYHbIX 3aBUCUMOCTEN, IPEICTABIICHUS
uX rpauyecku, UHTEPHpPETalun
rpauKoB.

6.1.4,6.1.8

2.18 peliars panoOHAJIbHBIE,
MoKa3aTelbHbIE, JIOTapudMHUUEcKHe,
TPUTOHOMETPUUECKUE YPABHEHHUSI,
CBOJISIIIIMECS K JIMHEHHBIM U KBaJpaTHBIM, a
TaKXK€ aHAJOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

3.1.1,3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2.4,
3.2.5

2.19 ucnons3oBath rpadUIECKUl METO
pelIeHUs] YPaBHEHUN U HEPABEHCTB;

3.1.1,3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2 4,
3.2.5

2.20 u3o00paxaTh Ha KOOPJAUHATHOM
IJIOCKOCTH PELIEHUS] YPaBHEHU,
HEPABEHCTB U CUCTEM C ABYMS
HEU3BECTHBIMH;

3.1.1,3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2.4,
3.2.5

2.22 ucrnonab30BaTh NPUOOPETCHHBIC
3HAHUS U YMEHHUSI B PAKTUUECKOM
NEeSTENBbHOCTH U MTOBCEHEBHOM KU3HU:
JUISL TIOCTPOCHHMS ¥ UCCIIEAOBAHUS
MPOCTEUIIINX MAaTEMATUUECKUX MOJICIICH.

6.1.5

2.25 onuckIBaTh B3aMMHOE PACTIOJIOKEHUE
NPSIMBIX U TUIOCKOCTEHN B MIPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CYKJICHUS 00 3TOM
PaCIOJIOKEHUH;

5.1.1,5.2.1,5.2.2,5.2.3,5.2.4,53.1,5.3.2

2.26 aHanM3UPOBATh B MMPOCTEUIINX

5.1.1,52.2,5.23,524,53.1
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ClIy4yasiX B3aMMHOE PacIiOIOKEHUE
O0OBEKTOB B NMPOCTPAHCTBE;

2.28 BBIMIOIHATH YEPTEXKH O YCIOBUIM
3ajad;

6.1.1,6.1.2,6.1.3,6.1.4,6.1.5,6.1.6,6.1.7,
6.1.8

2.30 pemarth IIIAHUMETPUYECKHUE U
POCTEUIINE CTEPEOMETPUUECKUE 3a/1a4u
Ha HAXOXKJCHNE T€OMETPUIECCKIX BEITUYHUH
(nnvH, yriioB, miomaaei, o0beMoB);

5.1.1,52.2,5.23,524,53.1

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

5.1.1,5.2.2,5.2.3,5.3.1

2.32 npoBOAUTH JOKA3ATEIbHBIE
paccyXAeHUs B XOJ€E PELICHUS 3a/1a4;

7.1.1,7.2.1,7.2.2,7.2.3

2.35 pemaTh npocTenme KOMOMHATOPHBIE
3a/1a4yu METOJIOM Tepedopa, a TaKkxKe ¢
UCIIOJIb30BAHUEM M3BECTHBIX (HOPMYI;

7.1.1,7.1.2,7.2.1,7.2.2,7.2.3

Ne cemecTpa

Bux npoMexxyTOYHOM aTTeCTAUU

2 DK3aMeH

JK3aMeH MOKeT ObITh BHICTABJIEH ABTOMATHYECKH 10 Pe3yJIbTATAM TeKYUIHUX
KOHTPOJIeH

Texymnii KOHTpOJb Ne7/

Tekymuniit KOHTpoJb No§

Tekymniit KOHTpOJb Ne9

Tekyuiit KoHTpoab NelQ

Texymuit koHTpoJIb Nel 1

Texymnit KOHTpOIb Nel2

MeTtoasnl u ¢popmbl: KorrponpHas padota (MapOpMannoHHO-aHATUTUIECKUAN )
OnucarenbHas yacthb: [1o BEIOOPY BBHIIOTHUTH | TeOpeTHUYECKOe 3a1anne u 2

IMPAKTUYCCKUX 3alaHUs

Pe3yabTaThl 00y4yeHus (0CBOCHHbIE
YMEHHUS$, YCBOCHHbIC 3HAHUS)

I/IHI[eKC TEMbI 3aHATUSA

1.1 3HaueHne MaTEMaTUYECKON HAYKH IS
pelIeHus 3a/1a4, BOSHUKAIOIIUX B TCOPUU U
MIPAKTHUKE;

11.4.3,12.2.2
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1.5 yHuBepcanbHbIl XapaKkTep 3aKOHOB
JIOTUKY MAaT€MaTUYECKUX PACCYKICHUMN, UX
MPUMEHUMOCTH BO BCEX 00JIaCTAX
YEJIOBEYECKON NEATENbHOCTH;

9.1.1,9.1.2,9.1.3,9.1.5,9.2.1,9.2.2,9.3.1,
93.2,94.1,9.5.1,9.5.2,9.6.1,9.6.2,9.6.3

1.6 BEpOATHOCTHBIN XapaKTep pa3InyHbIX
IIPOLECCOB OKPYKAIOLIETO MUPA.

8.1.1,8.1.2,8.1.3,8.2.1,8.2.2,8.2.3

2.8 BBIYUCIIATH 3HAYEHUE (PYHKIIMHU I10
3aJJaHHOMY 3HA4E€HHIO apryMeHTa Ipu
pa3IUYHBIX criocobax 3aaaHus GyHKUIUU;

9.1.1,9.1.2,9.1.3,9.14,9.1.5,9.2.1,9.2.2,
9.3.1,9.3.2,9.4.1,9.5.1,9.5.2,9.6.1,9.6.2,
9.6.3

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

10.1.1, 10.1.2, 10.1.3, 10.2.1, 10.2.2,
10.3.1,10.3.2, 10.3.3, 10.3.4

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

10.1.1, 10.1.2, 10.1.3, 10.2.1, 10.2.2,
10.3.1,10.3.2,10.3.3, 10.3.4

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

10.1.1, 10.1.2, 10.1.3, 10.2.1, 10.2.2,
10.3.1, 10.3.2, 10.3.3, 10.3.4

2.12 ucnonp30BaTh MPUOOPETEHHBIE
3HAHUS U YMEHUS B IPAKTHUECKON
JeSITEIbHOCTH 1 TTIOBCETHEBHOM JKU3HU: ITIS
OIKCAHUS C OMOILBIO (PYHKIIMHA
Pa3IMYHbIX 3aBUCUMOCTEH, MPeICTaBICHUS
uX rpaduyuecku, HHTEpIpeTaluu
rpaduKoB.

10.1.1, 10.1.2, 10.1.3, 10.2.1, 10.2.2,
10.3.1,10.3.2,10.3.3, 10.3.4

2.13 HaxOUTh MIPOU3BOIHBIE
AIIEMEHTAPHBIX (PYHKIUH;

12.1.1,12.1.2, 12.1.3, 12.1.4, 12.2.1,
12.2.2,12.2.3,12.2.4,12.2.5,12.3.1,
12.4.1,12.4.2

2.14 ucnonb30BaTh MPOU3BOIHYIO JJIs
W3YUYCHUs CBOMCTB (PYHKIIMI ¥ TIOCTPOCHHS
rpauKOB;

12.1.1,12.1.2,12.1.3, 12.1.4, 12.2.1,
12.2.2,12.2.3,12.2.4,12.2.5,12.3.1,
12.4.1,12.4.2

2.15 npuMeHITh TPOU3BOIHYIO IS
IPOBEICHUSI PUOIM>KEHHBIX BBIUNCIECHUH,
pelaTh 3aa4u MPUKIATHOTO XapakTepa Ha
HaxX0KJIeHne HauOOJIBILIETO U
HAaUMEHBIIEro 3HAYCHHUS],;

12.1.1,12.1.2, 12.1.3, 12.1.4, 12.2.1,
12.2.2,12.2.3,12.2.4,12.2.5,12.3.1,
12.4.1,12.4.2

2.16 BBIYUCHATH B IPOCTEUIIINX CIy4dastX
IUIOIIAIN U OOBEMBI C UCIIOJIB30BAHUEM
OIIPEIEIICHHOI0 HHTETPAJIa;

12.5.1,12.5.2,12.5.3,12.54, 12.5.5,
12.5.6,12.5.7,12.5.8
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2.17 ucnonp30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHHUSI B IPAKTUUECKOM
NEeSTELHOCTH U MTOBCETHEBHOM KU3HU IS
pelieHus NpUKJIaJHbIX 3a7a4, B TOM YHCIIe
COLIMAJIbHO-DKOHOMHYECKUX U
(bu3HUEeCcKuX, Ha HauOOJIbIINE U
HAaMMEHbIIME 3HAYEHHUS, HA HAXOXKICHUE
CKOPOCTHU U YCKOPEHHSI.

12.5.1,12.5.2,12.5.3,12.54, 12.5.5,
12.5.6,12.5.7,12.5.8

2.21 cocTaBiATh U pelllaTh YpaBHEHUS U
HEPaBEHCTBA, CBA3BIBAIOIIME HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
NPUKJIAJAHBIX) 3a7a49ax.

9.1.1,9.1.2,9.1.3,9.1.4,9.1.5,9.2.1,9.2.2,
9.3.1,9.3.2,9.4.1,9.5.1,9.5.2,9.6.1,9.6.2,
9.6.3

2.23 pacno3HaBaTh Ha YEPTEXKaAX U
MOJIEJISIX TPOCTPAHCTBEHHBIE (POPMBIL;

11.1.1, 11.1.2, 11.1.3, 11.1.4, 11.3.2,
114.1,11.4.2,11.4.3

2.24 COOTHOCHUTH TPEXMEPHBIC OOBEKTHI C
UX OIMUCAHUAMHU, U300pAKEHUSIMU;

11.1.1,11.1.2,11.1.3, 11.1.4, 11.2.1,
11.3.1,11.3.2,11.3.3,11.3.4, 11.3.5,
11.4.1,11.4.2,11.4.3

2.2'7 u300paxaTb OCHOBHBIC
MHOT'OTPaHHHUKHU 1 KPYTJIBIC TEJa;

11.1.1,11.1.2,11.1.3, 11.1.4, 11.2.1,
11.3.1,11.3.2,11.3.3,11.3.4, 11.3.5,
114.1,11.4.2,11.4.3

2.29 ctpouTh npocTenIIe ceueHus Kyoa,
IIPU3MBI, IUPAMUBL;

11.1.1, 11.1.2, 11.1.3, 11.1.4, 11.2.1,
11.3.1,11.3.2,11.3.3, 11.3.4, 11.3.5,
11.4.1,11.4.2,11.4.3

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

(uryp;

8.1.1,8.1.2,8.1.3,8.2.1,8.2.2,82.3

2.34 Be1unCiIeHUSI 00BEMOB U IUIOIIAAEH
MMOBEPXHOCTEMN MPOCTPAHCTBEHHBIX TEJ MPH
pEIICHUH NMPAKTUYECKUX 3aJ1a4, UCTIOJIb3Ys
IpU HEOOXOUMOCTH CIIPABOYHUKHU U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

11.4.3,12.5.1,12.5.2, 12.5.3, 12.5 .4,
12.5.5,12.5.6,12.5.7,12.5.8

2.36 BBIYUCHATH B POCTEUIINX CIydastX
BEPOSITHOCTU COOBITUI HA OCHOBE
IIOZICYETA YHCIIa HCXOA0B I AaHAIN3a
peanbHBIX YHCIIOBBIX JAHHBIX,

8.1.1,8.1.2,8.1.3,8.2.1,8.2.2,8.2.3
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MPE/ICTABICHHBIX B BUJE AUArpamM,
rpadukoB; aHanu3a uHopMauu
CTAaTUCTUYECKOTO XapaKTepa.

4.3. Kputepuu 1 HOPMBbI OLIEHKHU Pe3yJIbTATOB OCBOECHUS TN CIUIIIMHBI
Jnst ka0 AMAAKTUYECKON eIMHUIBI MPEICTABIICHbI TOKA3aTeNd OLEHUBAHUS Ha
«3», «», «5» B (oHOE  OINEHOYHBIX  CPEICTB MO  JUCUHUILIMHE.
OueHka «2» CTaBUTCA B Ciyyae, €Ciu OOYyYarOIIMICS MOJHOCTHIO HE BBIOJIHUI
3a/laHye, WU BBINOJHEHHOE 3aJlaHME HE COOTBETCTBYET MOKAa3aTelsiM Ha OLEHKY «3».
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