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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 TTPOTPAMMBI VIS peaTu3alliil 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
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reoMeTpudeckue GUrypbl; IpUMEHEHUE N3YUEHHBIX
CBOMCTB reoMeTpu4ecKux Guryp u Gopmy Ijsl peleHus
reOMETPUYECKUX 3a]a4 U 3a7a4 C MPaKTUYECKUM
COJEPIKAHUEM;

3.7

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

3.8

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

B pesynbrare
OCBOEHUS
JUCUUTUTUHBI
oOyyaromuiics
JOJKEH

No munakTu
4eCcKOn
€ INHUIIBI

dopmupyemas AMAAKTHYECKas EINHALIA

3HaTh

1.1

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

1.2

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

1.3

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

1.4

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

1.5

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

1.6

BEPOSITHOCTHBIN XapaKTep pa3InYHbIX MPOLIECCOB
OKPY>KaloIlero Mupa.

YwMmerh

2.1

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

cTp. 8 u3 78




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 |3HaueHne MaTeMaTUYECKOW HAyKH JUJISl PEILICHU 3a7a4, BOSHUKAIOIINX 2 1.1,1.4 14,28, 3.1
TEeOpHs B TEOPHH U MPAKTHKE.
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 14,2.2,2.5 1.9,2.3,34
TeopUs JIEUCTBUHN HaJ ICHCTBUTEIHPHBIMU YHCIAMHU.
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 IJIOCKOCTH.

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 nppanuoHanbHbIX YPaBHEHUI. 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 |PanuonanbHbIe U UppalMOHaIbHbIC HEpABEHCTBA. MEeTO1 HUHTEPBAJIOB. 2 12.3,2.18,2.19,2.20 19,23,34
MPaKTUYECKOE

3aHSATHE

3anstue 3.2.3 |PanuoHalbHbIE U UPpPALIMOHATIbHBIE HEPABEHCTBA. METOl MHTEPBAJIOB. 2 2.3,2.18,2.19,2.20 19,24, 34
MPaKTUYECKOE

3aHITHC

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 |Pemenue ypaBHEHHU 1 HEPABEHCTB. 1 2.3,2.18,2.19,2.20 19,29, 34
MPaKTUYECKOE

3aHATHE

3anstue 3.2.6 |KontponsHas padota Ne 2 o reme «Pemenne ypaBHeHuit u 1 2.3,2.18,2.19, 2.20 19,29,34 2.18,2.19, 2.20,
[IPAKTUYECKOE |HEPABEHCTBY. 23
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3aHATUC

Paznen 4 Kopuu, crenenu u jiorapugmsl 30

Tema 4.1 Kopuu u crenenn

3ansatue 4.1.1 |Kopuu u crenenu. Kopau HaTypaiabHON CTENEHH U3 YUCIIA U UX 24,2.6,2.7 14,2.1,34
TEOpUs CBOMCTBA.

3ausarue 4.1.2 |CteneHu ¢ palMOHAIBHBIMU MTOKA3aTeNIIMU, UX cBoMcTBa. CTeneHu ¢ 2 24,2.6,2.7 19,24, 34
IPAKTUYECKOE |AEMCTBUTEIbHBIMU MTOKA3aTEISIMHU.

3aHATHE

3ansarue 4.1.3 |Pemienue 3a1a4d U yrnpaxHeHU Ha TPUMEHEHUE CBOMCTB CTETICHEH. 2 24,2.6,2.7 14,2.1,34
IPAKTHYECKOE

3aHATHE

Tema 4.2 Jlorapugmsl

3anstue 4.2.1 |Jlorapupm uncna. OcHOBHOE JIorapu(hMUUIECKOE TOKIECTBO. 24,2.6,2.7 1.4,2.3,34
TEOpHsI

3anstue 4.2.2 |Jlorapudmel. OCHOBHBIE CBOMCTBA JIOTapH(pMOB. 2 2.4,2.6,2.7 1.9,2.5,34
IPAKTHYECKOE

3aHATHE

3anstue 4.2.3  [decsatuunsie norapudmel. HatypanbHblie 1orapugmsl. 2 24,2.6,2.7 1.9,2.4,34
MPAKTHYECKOE

3aHsTHE

3anstue 4.2.4 |IIpaBuna pevicTBuii ¢ norapudmamu. [lepexos K HOBOMY OCHOBaHHUIO. 2 24,2.6,2.7 1.9,2.1,3.4
HPaKTHYECKOe

3aHsTHE

Tema 4.3 IIpeoOpa3oBanne panuoHAIbHBIX BbIPpAaKeHUI

3anstue 4.3.1 |IIpeoOpazoBanue MOKa3aTEIbHBIX, HPPAITMOHATBHBIX, CTETICHHBIX 24,2.6,2.7 14,23,34
Teopus BBIPAKEHUI.

Tema 4.4 IIpeoOpa3oBanne HPpPaANMOHAJIBHBIX, CTENIEHHBIX U NMOKa3aTeJbHbIX| 4

BbIpasKeHN I
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3anstue 4.4.1 |IIpeoOpazoBanue norapupMUYECKUX BHIPAKCHHIA. 2 2.4,2.6,2.7 1.4,2.3,34
Teopus
3anstue 4.4.2 |[Ipeobpa3oBanue norapupMUYECKUX BbIPAKEHUH. 2 24,2.6,2.7 1.9,2.4,34
MPaKTUYECKOE
3aHsTHE
Tema 4.5 Pemenue nmpocreinx nMoKa3aTejJbHbIX U JJOTapU(PMUIECKUX 10

YPaBHEHHIl U HEPABEHCTB
3anstue 4.5.1 |IIpocreiimme noka3zarenbHble ypaBHeHus. [loka3zaTenbHble ypaBHEHUS, 2 24,2.6,2.7 14,2.1,34
Teopus CBOJAIIUECS K IPOCTEHILINM.
3anstue 4.5.2 |Peumienue noka3arenbHbIX ypaBHeHUH. [lokazarenbHble HEPaBEHCTBA. 2 24,2.6,2.7 1.7,2.4,34
MPAKTHYECKOE
3aHATUE
3anstue 4.5.3 |Pemenue npoctedmmx sorapu)MUUecKux ypaBHEHHH. 2 24,2.6,2.7 1.4,2.3,34
Teopus
3anstue 4.5.4 |Pemenue morapuMuUUecKux ypaBHEHHM, CBOSAIIUXCS K MTPOCTCHILIAM. 2 2.4,2.6,2.7 1.7,2.4,3.4
IPAKTHYECKOE
3aHATHE
3anstue 4.5.5 |Pemenue ynpaxuenuii no treme "KopHu, ctenenu, sorapupmsr'. 1 24,2.6 1.7,2.4,3.4
MPAKTHYECKOE
3aHATUE
3anstue 4.5.6 |Kontponbras padbota Ne3 mo teme: «KopHu, ctenenn u gorapudMeiy. 1 1.2,2.7 1.13,2.9,3.4 24,2.6,2.7
MPAKTHYECKOE
3aHsTHE
Paszpnen 5 IIpsiMble ¥ MII0CKOCTH B IPOCTPAHCTBE 14
Tema 5.1 IIpsiMble B IpocTpaHCTBE
3ansarue 5.1.1 [B3anmHoe pacnoyio’keHHe ABYX MPSIMBIX B TPOCTPAHCTBE. 2.25,2.26,2.30, 1.4,2.3,3.5
Teopus [TapanienbHOCTb NPSMON U INIOCKOCTH. 2.31
Tema 5.2 IInockocTn B npocTpaHcTBe 8
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3ansarue 5.2.1 |[lapannenbHOCTh IIOCKOCTEH. B3anMHOE pacnoioxkeHne MIOCKOCTEH, 2 2.25 14,2.3,3.5
Teopus IIPSIMOM U TNIOCKOCTH.

3anstue 5.2.2 |Yroa MeXIy NpsSMOU U TIIOCKOCTBIO. 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

3ansTtue 5.2.4 |Yron Mexay MIOCKOCTAMU. [lepneHquKy s ipHOCTb JBYX INIOCKOCTEH. 2 2.25,2.26,2.30 19,2.5,3.5
TEeOpHst

Tema 5.3 I'eomeTpruyeckue npeodpa3oBaHus NPOCTPAHCTBA

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 OTHOCUTEIBHO INIOCKOCTH. 2.31

3aHSATHE

3ansarue 5.3.2 |Pemenue 3apanuit mo teme «lIpsmbie ¥ MIIOCKOCTH B MPOCTPAHCTBEY. 1 2.25 1.9,2.4,3.3
MPaKTUYECKOE

3aHSATHE

3anstue 5.3.3 |Kontponbnas padota Ne 4 o reme «lIpsMblie v MI0CKOCTH B 1 2.25 19,24,33 2.25,2.26, 2.30,
IIPaKTUYECKOE |IPOCTPAHCTBEY. 2.31
3aHATHE

Pa3nes 6 Koopaunatsl 1 BeKTOpPHI 16

Tema 6.1 KoopanHaTtel 1 BeKTOPbI 16

3anstue 6.1.1 |[IpsmoyronbHas (qekapToBa) ccTeMa KOOPJAMHAT B IPOCTPAHCTBE. 2 1.2,2.1,2.7,2.28 1.4,2.4,3.5
TEOpUst dopMyna pacCTOSTHUS MEKIY IBYMsI TOUKAMH.

3anstue 6.1.2 |YpaBHeHHSs cephl, IUIOCKOCTH U MIPSIMOM. 2 1.2,2.1,2.7,2.28 19,2.3,3.6
TEeOpHs

3ansarue 6.1.3 [BekTopsl: ciokeHue, BBIYUTaHUE, YMHOKEHUE BEKTOpa Ha YHCIIO. 2 1.2,2.1,2.7,2.28 1.7,2.1,3.5
TEeOpHst

3anstue 6.1.4 |PaznokeHre BEKTOpaA 1O HAMIPABICHUSM. YTOJI MEXAY IBYMS 2 1.2,2.1,2.12,2.28 1.9,2.1,3.5

Teopus

BCKTOpPAMH.
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3anarue 6.1.5 |BektopHoe U ckansipHOE MPOU3BEACHUE BEKTOPOB. 2 1.2,2.1,2.22,2.28 1.7,2.5,3.6
TEeOpHst

3anstue 6.1.6 |Mcnonb30BaHuEe KOOPAUHAT U BEKTOPOB IIPH PEIICHUU 2 2.1,2.7,2.28 19,2.1,3.5,3.6
MPaKTUYECKOE |MaTeMaTUYECKUX U MPUKIAIHBIX 3a7a4.

3aHATHE

3ansarue 6.1.7 [M3ydeHue nmpoekuuu BeKTopa Ha och. HaxoxkneHue nmpoeKkimit 2 1.2,2.1,2.7,2.28 1.9,2.4,3.6
MPaKTUYECKOE |BEKTOPOB Ha OCH.

3aHSATHE

3anstue 6.1.8 |Pemenue ynpaxHeHui no reme «KoopaiuHaThl U1 BEKTOPBDY. 1 2.1,2.28 1.9,2.3,3.6
MPaKTUYECKOE

3aHSATHE

3anstue 6.1.9 |Kontponbuas padota Ne 5 mo reme «KoopanHATHI U BEKTOPBI». 1 1.2,2.1,2.12,2.28 1.9,2.3,3.6 1.2,2.1,2.12,2.22,
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 14,2.1,3.7
TEOpUst

3anstue 7.1.2 |Pemienue 3a7a4 Ha MOACYET YUCIA MIEPECTAHOBOK U Pa3MEILICHUM. 2 1.1, 2.35 1.4,2.3,3.7
MIPaKTUYECKOE

3aHATHE

3anstue 7.1.3 |Pemenue 3a7a4 Ha MoACYET yucia couetanuit. [IpaBuino cymmel, 2 1.3,2.7 14,2.1,33
MPaKTUYECKOE |MPABHIIO IPOU3BEACHUSI.

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
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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 |Pemenue 3ananuii mo teme "DneMeHTH KOMOMHATOPUKH'". 1 2.35 1.7,2.1,3.7
MIPaKTUYECKOE
3aHITHC
3anstue 7.2.4 |KonTtponbHas padota Ne 6 1o Teme «3JIeMEeHTh KOMOUHATOPUKIY. 1 1.3,2.32,2.35 1.7,2.1,3.7 1.3,2.32,2.35
MPaKTUYECKOE
3aHATHE
Pa3znen 8 JJieMeHThI TEOPUM BEPOSITHOCTEH. DJIeMEeHThI MaTeMaTH4YeCKOM 12

CTATHCTHKH
Tema 8.1 JJIeMeHThI TEOPUH BEPOSTHOCTEH
3anstue 8.1.1 |CoObiTHE, BEPOSTHOCTH COOBITHS, CIIOKEHHE BEPOSITHOCTEH. 1.6, 2.33,2.36 14,24, 3.7
TEOpHs
3ansTtue 8.1.2 |YMHOXeHHE BeposTHOCTEH. [IoHsITHE O HE3aBUCUMOCTH COOBITHH. 2 1.6,2.33,2.36 1.4,2.3,3.7
TEeOpHst
3anstue 8.1.3 |uckpernas ciydaitHas BenuynHa. YMCIOBBIE XapaKTEPUCTHKU 2 1.6,2.33,2.36 1.4,2.5,3.7
Teopus JIUCKPETHOH CIIy4YalHOM BEJIMYHHBI.
Tema 8.2 DJieMeHThI MATEMATHYECKOH CTATUCTUKH
3anstue 8.2.1 |[IpencraBneHue JaHHBIX (TAOJHIBI, TUATPAMMBIL, TPadUKH). 1.6,2.33,2.36 1.7,2.3,3.7
TEeOpHs I'eHepanbHast COBOKYITHOCTh, Cpe/iHEe apu(MEeTHIECKOEe, MeIMaHa.
3ansarue 8.2.2 |[loHgTue o 3agayax MaTeMaTHYECKOM CTaTUCTUKHU. Pemenue 3amay u 2 1.6,2.33,2.36 1.7,2.5,3.7
TEOpUs yOpaKHEHUH 110 TeMe "DIeMEeHThl MaTeMaTUYeCKOM CTaTUCTUKU.
3ansarue 8.2.3 |Pemenue 3aganuii mo Teme: « JIEMEHTBI TEOPUU BEPOATHOCTEN U 1 2.36 1.4,2.1,3.7
MPaKTUYECKOE |MaTeMaTHYECKON CTaTUCTHKIY.
3aHSATHE
3anstue 8.2.4 |KontponbHas padorta Ne7 1o Teme:«JIeMEHThI TEOPHUH BEPOSITHOCTEH 1 1.6,2.33,2.36 14,2.1,3.7 1.6,2.33,2.36

IIPaKTUYECKOE

1 MaTEMaTHYECKOM CTATHUCTHUKI).
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3aHATUC

Paznen 9 OCHOBBI TPUTOHOMETPUM 28
Tema 9.1 Yucsi0Basi OKPY:KHOCTH 10
3ansarue 9.1.1 |Yucnosas okpykHOCTh. PaguanHoe U rpayCHOE U3MEPEHHE YTIIIOB U 2 1.5,2.8,2.21 1.9,2.5,34
Teopus JyT.
3ansarue 9.1.2 |Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC JEHCTBUTEILHOIO YHCIA. 3HAKU 2 1.5,2.8,2.21 1.7,2.5,3.2,3.5
Teopus Y 3HAYEHMsI CUHYyCa, KOCUHYCA, TAHT€HCA U KOTaHI'€HCA.
3anstue 9.1.3 |[CooTHoIIEHNE MEX /Ty TPUTOHOMETPHUECKUMHU (PYHKIIUSIMH OTHOTO 2 1.5,2.8,2.21 14,2.1,3.2,3.5
MPAaKTHUECKOEe |apryMeHrTa.
3aHsTHE
3anstue 9.1.4 |YeTHOCTH U HEUETHOCTh TPUTOHOMETPUUECKUX (PYHKITHIA. 2 2.8,2.21 1.4,2.3,33,35
IIPAKTHUYECKOE
3aHsTHE
3anstue 9.1.5 |HaxoxaeHue o HON TPUTOHOMETPUUYECKON (DYHKIIMH 110 3aJaHHOMY 2 1.5,2.8,2.21 1.4,2.4,3.3,3.5
IPAKTUYECKOE |3HAYEHUIO APYTOM.
3aHATHE
Tema 9.2 Dopmy.Jibl CJI0KEHUSI M IPUBEACHUS
3ansatue 9.2.1 |[Dopmyiibl Cl0XKEHUS U IPUBEACHHUS TPUTOHOMETPUUYECKUX (YHKIUH. 1.5,2.8,2.21 14,2.1,3.3,3.5
Teopus
3anstue 9.2.2 |Pemenue 3a1a4 v ynpakKHEHUH Ha MPUMEHEHHE (GOPMYIT CIIOKECHUS U 2 1.5,2.8,2.21 1.9,2.4,34
IIPAKTUYECKOE |[IPUBENCHUS.
3aHATHE
Tema 9.3 Tpuronomerpuyeckue GpopmyJibl IBOHHOI0 U MOJJOBUHHOIO 4

aprymeHra
3anstue 9.3.1 |Tpuronomerpudeckue PyHKIIUU JBOMHOTO U MOJOBUHHOTO apryMEHTAa. 2 1.5,2.8,2.21 1.4,2.1,3.3,3.5
Teopus
3anstue 9.3.2 [[IpeoOGpazoBaHue BbIpaXKEHUH ¢ TOMOIIBIO (POPMYJIT IBOMHOTO U 2 1.5,2.8,2.21 1.4,2.5,3.3,3.5

PaKTUIECKOe

MOJIOBUHHOTO apryMeHTa.
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3aHATUC

Tema 9.4 IIpeoOpa3oBanusi npousBeeHUs] TPUTOHOMETPUYECKUX PYHKIMIA B 2

CYMMY U Pa3HOCTb, H HA000POT
3anstue 9.4.1 |I[IpeoOpa3oBanus MPON3BEACHUS TPUTOHOMETPUYECKIX (YHKINN B 2 1.5,2.8,2.21 1.5,2.1,3.3,3.5
TEOpHs CYMMY U pa3HOCTb, 1 HAOOOPOT.
Tema 9.5 CBoiicTBa ¥ rpa)MKH H TPUTOHOMETPHYECKUX (PYHKIMI 2
3ansatue 9.5.1 [CpoiicTBa u rpaduku GyHKUMH, y=Sin X; y=c0s X, Y = tg X; y = ctg X. 1 1.5,2.8,2.21 1.4,2.8,3.5
TEOpHsI
3anstue 9.5.2 |OOpaTHbIEC TPUTOHOMETPUYECKHE (PYHKITHH. 1 1.5,2.8,2.21 1.4,2.3,34
Teopus
Tema 9.6 Tpuronomerpnyeckue ypapHeHHsI 1 HEPABEHCTBA
3ansarue 9.6.1 [[IpocTeliniie TPUrOHOMETPUUECKUE YPABHEHMUS. 1.5,2.8,2.21 1.4,2.3,34
Teopus
3anstue 9.6.2  |PemeHue TpUroHOMETPUUECKUX YPaBHEHUH, CBOISIINXCS K 2 1.5,2.8,2.21 14,2.3,34
TEOpHs IPOCTEUIINM.
3ansarue 9.6.3 |Pemenue 3apanuii no teme "Tpuronomerpus'. 1 2.8 1.7,2.3,3.4
MPAKTHYECKOE
3aHsTHE
3anstue 9.6.4 |KontponbHas padota Ne§ mo Teme « TpuroHomeTpus». 1 1.5,2.8,2.21 1.7,2.3,3.4 1.5,2.21,2.8
HPaKTHYECKOe
3aHsTHE
Pa3nen 10 @yHKIHH, UX cBolicTBa U rpauku. CTeneHHble, NOKa3aTeJbHbIE, 20

JorapupMudecKre ¥ TPUroOHOMeTpru4ecKue GyHKunu
Tema 10.1 DOyHKIUH, X CBOICTBA H IPaPUKH
3anstue 10.1.1 |Oynknun. CoiictBa hyHKIMU: OOIACTh ONMpeneIeHIs] © MHOXKECTBO 2.9,2.10,2.11,2.12 19,24,33
TEOpHsI 3HA4YEeHUH, MOHOTOHHOCTh, YeTHOCTh, HEUETHOCTh, OTPAaHUYEHHOCTD,

NEPUOAUYHOCTb.
3anstue 10.1.2 |I[IpomexyTku Bo3pacTanus v yobiBanus ¢pyHkuuu. Hanbosnbiee u 2 129,2.10,2.11,2.12 1.4,2.5,33
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Teopus HauMEHbIlIee 3HaYeHUS! PYHKIMH, TOUKH SKCTPEMyMa.
3anstue 10.1.3 |O6patubie pyHkiuu. O6macTh ONpeAesIeHus U 00J1acTh 3HAYCHUH 2 [29,2.10,2.11,2.12 1.9,2.1,3.6
Teopus obpatHoit ¢pyHkuuu. ['paduk oOpaTtHON pyHKIMU. ApUpMeTHIEeCKHe

onepanuu Hax QyHKIUAMU. CrioskHast GyHKINS (KOMITO3HITHS ).
Tema 10.2 . Ctenennble, Noka3aTejbHble, JorapugMuidecKue u 4

TPUrOHOMETpHYecKUe PYHKINHU
3anstue 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 |[TokazarenpHas u Jorapudmudeckas GyHKIUIH. 2 129,2.10,2.11,2.12] 1.4,2.8,3.5,3.8
Teopus
Tema 10.3 IIpeoOpa3oBanus rpapukon 10
3anstue 10.3.1 [[Ipeo6GpazoBanus rpadukos. [lapamienbHblil nepeHoc, CUMMETpHUs 2 129,2.10,2.11,2.12 1.4,2.4,3.5
Teopus OTHOCHUTEJILHO Hayajla KOOpJAMHAT, CHMMETPUS OTHOCUTENIBHO NPSMOI

y= X. PacTspkenue u cxarue rpadukoB QyHKUIUH BIOJIb Ocei

KOOpJUHAT.
3anstue 10.3.2 |IloctpoeHue rpadyuKoB ¢ MOTYJIEM. 2 2.9,2.10,2.11, 2.12 1.9,2.5,3.1
IIPAKTHYECKOE
3aHATHE
3anstue 10.3.3 |[IpeobpazoBanue rpa@uKoOB TPUTOHOMETPHUECCKUX (PYHKITUH. 2 2.9,2.10 1.9,2.5,34
IPAKTHYECKOE
3aHATHE
3anstue 10.3.4 [[IpeoGpa3oBanue rpauKoB TPUTOHOMETPHUUECKUX (DYHKIHHA. 2 129,2.10,2.11,2.12 1.9,2.5,34
MPAKTHYECKOE
3aHATHE
3ansatue 10.3.5 [Pemenue ynpaxxuenuii mo teme: "CBoiictBa u rpaduku GyHKIUN". 1 2.9,2.10 1.7,2.3,3.5
MPAKTHYECKOE
3aHsTHE
3anstue 10.3.6 |KonTponbaas padota Ne9 mo teme: "CoticTBa u rpaguku GyHKIM". 1 2.9,2.10,2.11,2.12 1.7,2.3,3.5 2.10,2.11, 2.12,
MPAKTUYECKOE 2.9
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3aHSTHE

Paznen 11 MHororpaHHMKM U KpyrJble TeJia 26

Tema 11.1 ITonsiTie MHOTOIPAHHUKOB. BBl MHOTOTPAHHUKOB

3ansatue 11.1.1 [[TonsTre MHOrOrpaHHUKOB. Bepunnel, peOpa, TpaHl MHOTOI'paHHHKA. 2.23,2.24,2.27, 1.7,2.1,3.6
Teopus MHororpasssle yribl. BITyKiIble MHOTOIpaHHHKH. 2.29

3ansarue 11.1.2 [[Ipusma npsimas u HakinoHHas. [IpaBunbHas npusma. [lnomans 2 2.23,2.24,2.27, 1.9,2.1,3.6
TEOpUs IIOBEPXHOCTHU ITPU3MBI. 2.29

3anstue 11.1.3 |Ilapannenenunen, ky6. [Lnomaas moBepxXHOCTH Mapasuiesienumeia u 2 2.23,2.24,2.27, 19,2.1,3.6
TEOpHs KyoOa. 2.29

3ansarue 11.1.4 |[Iupamuna. [IpaBunpHas nupamuaa. Y ceueHHnas nupamuna. Terpasap. 2 2.23,2.24,2.27, 1.4,2.9,3.6
Teopust [Tmomaap MOBEPXHOCTH MUPAMUBI. 2.29

Tema 11.2 CuMMeTpHUs ¥ ceYeHUs B MHOTOTPAHHUKAX

3anstue 11.2.1 |Cummerpus B KyOe, B apajuiesienune e, B Mpu3Me U B TUPaMU/IE. 2.24,2.27,2.29 19,24, 3.6
MPaKTUYECKOE

3aHATHE

Tema 11.3 Tes1a M1 NOBEPXHOCTH BpaleHUs 10

3anstue 11.3.1 |Tena Bpamenus. OcHOBaHME, BHICOTA, OOKOBAs TOBEPXHOCTD, 2 2.24,2.27,2.29 14,2.3,3.6
Teopus oOpa3yrolas, pa3BepTka Tell BpalleHusl.

3ansarue 11.3.2 [Humunap. [1nomans mnoBepXHOCTH HUIUHIPA. 2 2.23,2.24,2.27, 1.4,2.3,3.6
TEOpUs 2.29

3anstue 11.3.3 |Konyc. Yceuennsiit konyc. [1nomans moBepXHOCTH KOHYCA. 2 2.24,2.27,2.29 14,2.1,3.6
MPaKTUYECKOE

3aHSTHE

3anstue 11.3.4 |1lap u cdepa. Bzaumuoe pacrnonoxkerre cepbl U TIOCKOCTH. 2 2.24,2.27,2.29 1.9,2.3,3.6
TEOpHst

3anstue 11.3.5 |OceBbie ceueHus U ceueHus, napaviebHble OCHOBaHUIO. Perienne 2 2.24,2.27,2.29 14,2.1,3.6
MPAaKTHUUECKOe |3aJlaHuil Ha MOCTPOCHHUE OCEBBIX CEUCHUH M CEUCHHH, MapaieNbHbIX

3aHsTHE OCHOBaHMIO.
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Tema 11.4

O0BeMBI TeJ1

3anstue 11.4.1 |O6beM npsimoyroiapHOTo napamienenuneaa. OobeM mpsamoii u 2.23,2.24,2.27, 1.7,2.4,3.6
IIPaKTUYECKOE |HAKIOHHOW ITPU3MBI U LIMJIMH/PA. 2.29

3aHITHC

3anstue 11.4.2 [O0bem nupamuabl, KoHyca, mapa. [Inomans cdeps. 2 2.23,2.24,2.27, 1.7,2.3,3.6
MPAKTUYECKOE 2.29

3aHITHC

3anstue 11.4.3 |Pemenne 3aganuit no reme: « MHOTOrpaHHUKU U KPYTJIbIE TEay. 1 2.23,2.27,2.34 19,2.5,34
MPaKTUYECKOE

3aHATUC

3anstue 11.4.4 |KontponsHas padota NelO o teme: « MHOTOrpaHHUKHU U KPYTJIbIE 1 1.1, 2.23, 2.24, 19,2.4,3.6 2.23,2.24,2.27,
MIPAKTUYECKOE |Teman. 2.27,2.29,2.34 2.29
3aHATHE

Pa3znen 12 Havaja MmaTeMaTH4eCKOT0 aHAJIN3a 52

Tema 12.1 ITousiTHe mocjieN0BATEILHOCTH

3anstue 12.1.1 |[ITocaemoBaTenbHocTH. CIIOCOOBI 3aaHUSA U CBOMCTBA YMCIOBBIX 2.13,2.14, 2.15 19,24,33
TEOpUs IIOCJIEI0BATEIbHOCTEM.

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

3anstue 12.1.3 [CymMupoBaHue mocienoBaTeabHOCTeH. ApudmeTnyeckas u 2 2.13,2.14,2.15 1.9,2.5,3.5
TEeOpHs reOMETpUYECKas IIPOTPECCHH.

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

Tema 12.2 ITonsiTME MPOU3BOAHOM 14

3anstue 12.2.1 |IIpousBoaHas, €€ GU3NISCKUN CMBICIT. 2 2.13,2.14, 2.15 14,2.1,3.3,3.5
TEeOpHst

3anstue 12.2.2 |Tabaua npou3BOIHBIX. 2 1.1,2.13,2.14,2.15| 19,2.1,3.3,3.5

Teopus

ctp. 24 u3 78




3ausarue 12.2.3
TEeOpHst

Tabnuia mpou3BOIHBIX.

2.13,2.14

1.9,2.1,3.5

3ausarue 12.2.4
MPaKTUYECKOE
3aHATHE

[Ipon3BoHast CyMMBI, pa3HOCTH, IPOU3BEAECHUS, YACTHOTO.

2.13,2.14,2.15

1.9,2.1,3.3,3.5

3ausarue 12.2.5
MIPaKTUYECKOe
3aHATHE

[Tpoun3BoHAs CIOKHON (HYHKITHH.

2.13,2.14,2.15

1.4,2.5,3.3,3.5

Sausarue 12.2.6
MPaKTUYECKOE
3aHATHE

[TpousBoHas CIIOKHON (DYHKITHH.

2.13,2.14,2.15

1.4,2.5,3.3,3.5

3ausarue 12.2.7
MPAKTHYECKOE
3aHATHE

[Tpou3BoiHas MOKa3aTeNbHON U TorapuMU4ecKoil PyHKIHUI.

2.13,2.14,2.15

1.4,2.3,3.3,3.5

Tema 12.3

HccaenoBanue pyHKUMH ¢ IOMOIUBLIO IPOU3BOAHOM

3ausarue 12.3.1
MPaKTUYECKOE
3aHATHE

HccnenoBanme GyHKIMIA ¢ TOMOLIBIO Tpon3BoAHOM. [locTpoenue
rpaduKoB GyHKIMI ¢ IPUMEHEHUEM NTPOU3BOAHOM.

2.13,2.14,2.15

19,2.1,3.3,3.5

3ausarue 12.3.2
MPaKTUYECKOE
3aHATHE

HccnenoBanue QpyHKIMiA ¢ moMoOIIbio Mpon3BoAHOH. [locTpoenue
rpaduKoB GyHKIMI ¢ IPUMEHEHUEM NTPOU3BOAHOM.

2.13,2.14,2.15

1.9,2.1,3.5

Tema 12.4

Bropasi npouszBoaHas

Sausarue 12.4.1
TEeOpHst

HaxoxneHue BTOpoil MpOU3BOAHOMN, €€ TeOMETPHUECKHIA 1
(bU3NIEeCKUi CMBICIL.

2.13,2.14,2.15

1.7,2.8,3.3,3.5

3ausarue 12.4.2
MPaKTUYECKOE
3aHATHE

Pemenne 3ananmnii no teme «lIponsBonHas».

2.13,2.14,2.15

14,2.1,3.3,3.5

3ausarue 12.4.3
MIPaKTUYECKOe

Kontponbnas padota Nel3 mo teme «IIpousBoanas».

2.13,2.14,2.15

14,2.1,3.3,3.5

2.13,2.14,2.15
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3aHATUC

Tema 12.5

IlepBooOpa3Hasi 1 MHTErpa

22

Sausarue 12.5.1
TEeOpHst

[TepBooOpasHas 1 UHTErpall.

2.16,2.17,2.34

1.9,2.4,3.5

3ausarue 12.5.2
TEOpUst

[lepBooOpasHas 1 UHTErpall.

2.16,2.17,2.34

19,24,3.5

3auarue 12.5.3
Teopus

HenocpencrBeHHOE HHTETPUPOBAHUE.

2.16,2.17,2.34

1.7,2.5,3.3,3.5

Sausarue 12.5.4
TEeOpHst

HCHOCpe,Z[CTBCHHOG HHTCTPUPOBAHUC.

2.16,2.34

1.7,2.5,3.5

3ausarue 12.5.5
MPaKTUYECKOE
3aHATHE

Pemenue 3amannii Ha HAX0XKICHUE MTEPBOOOPA3HBIX U MHTETPAJIOB.

2.16,2.17,2.34

1.7,2.3,3.2

Sausarue 12.5.6
MPaKTUYECKOE
3aHATHE

Pemenuie 3ananuii Ha HaXOKJEHHE TEPBOOOPA3HBIX U MHTETPAIOB.

2.16,2.34

1.7,2.3,3.2

Sausarue 12.5.7
TEeOpHst

Omnpenenennbiii uaTerpan. ®opmyna Herotona-Jlelionuna.

2.16,2.17,2.34

1.9,2.4,3.3,3.5

3ausarue 12.5.8
MPaKTUYECKOE
3aHATHE

[IpuMeHeHne onpeneeHHOr0 HHTErpaia Juisi HAX0KICHMS IUIONaaN
KPUBOJIMHEHHOM TPAIICLIUH.

2.16,2.17,2.34

1.9,2.1,3.3,3.5

3ausarue 12.5.9
MPaKTUYECKOE
3aHATHE

[Ipumenenue nnTerpana B Gu3nKe U reOMETPUH.

2.16,2.17,2.34

1.9,2.4,3.3,3.5

3aHsaTue
12.5.10
MPaKTUYECKOE
3aHATHE

[Ipumenenue nnTerpana B GuU3MKe U reOMETPUH.

2.16,2.34

1.9,2.4,3.5
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3aHsaTue Kontponbnas padota Ne 9 o teme «IlepBooOpa3Hasi 1 MHTETpa». 1 2.16,2.17,2.34 14,29,3.3,3.5 1.1,2.16,2.17,

12.5.11

TEOpUs

3aHsarue Htorosoe 3ansaTue. 1 2.16,2.17,2.34 14,2.1,3.3,3.5

12.5.12

Teopus

TemaTnka caMmoOCTOSATEIBLHBIX padoT
Howmep no Bun (nHa3Banue) camocToATenbHON padOThI O6bem
HOPSZIKY 4acoB

1 [ToaroroBka noknaga Ha TeMY «3HAU€HUE MAaTEMATHUYECKOW HAYKH NSt 6
pelIeHus 3a/1a4, BOSHUKAIOIIUX B TEOPUH U MIPAKTHKE

2 BrimonHeHne noMantHeir KOHTPOJIbHON pabOTHI 10 TEME: 2
"KomruiekcHbIe uncia

3 Pemenne ypaBHEeHUI 1 CUCTEM JIMHEMHBIX YPABHEHUN U HEPABEHCTB 4

4 Pemenne ynpaxHeHHiI Ha IPUMEHEHHE CBOWCTB CTETIEHH C
palMOHANIbHBIM ITOKa3aTeIeM

5 Pemenne ynpaxHeHH Ha BIYUCIICHUE 3HAYEHUN CTEIIEHHBIX 2
BBIPAKECHUIT

6 Pemenue ynpaxHeHMI1 Ha BEIYHUCIICHUE JTOTapu(PMOB, TPUMEHEHNE 4
CBOWCTB Jlorapru(hMoB

7 Boinonnenue ynpaxxunenuii no teme «IIpeobpasoBanue noka3aTenbHbix | 4
1 JIOTapu(MUYECKUX BBIPAKEHUID

8 Odopmrnenne Tadbnuibl « Buasl norapuMudeckux ypaBHEHUH U 2
CIOCOOBI X PEIICHHSI

9 Pemenue 3agau no reme "lIpsiMbie U MJIOCKOCTH B TPOCTPAHCTBE"

10 Koopaunats! 1 BEKTOpBI

11 DeMeHTHl KOMOMHATOPUKHU. 2
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12

OIEeMEHTBI TCOPUU BepOHTHOCTeﬁ A MaTeMaTHYECKOM CTAaTUCTHUKHU

13 Pewenue 3ananuii Ha Temy "COOTHOLIEHUE MEXIY
TPUTOHOMETPUUECKUMHU (DYHKLHUSMU OJTHOTO apryMeHTa"
14 Haxosxnenne oqHoOM TPUTOHOMETPUIECKON (QYHKIIUU 110 33JaHHOMY 2
3HAYEHHUIO IPYTOn
15 Pemenune ynpaxxaennit Ha npuMeHeHne GopMyIT CI0KEHUS U PopmMyIT 2
MpPUBEICHUS
16 Pemienue 3aa4 u ynpaxHeHUI Ha mpeoOpa3zoBaHue 2
TPUTOHOMETPUIECKUX BBIPAKCHUN
17 [TocTpoenue rpadukoB TPUTOHOMETPUIECKUX (HyHKITUH
18 Pemenrie TpUroHOMETPUUECKUX YPaBHEHU, CBOISIINUXCS K
MPOCTEUIINM
19 CocraBneHnue KkpoccBopa o treme « TpuroHoMeTpus» 2
20 Pemenue 3amannii Ha onpeesieHne CBOMCTB (PYHKITUN 2
21 Pemenue 3amanmii Ha onpeiesieHne CBOMCTB (PYHKITUN 3
22 [Toctpoenue rpaduKoB MoKa3aTeabHBIX U Jorapugmuueckux GyHKuin.| 2
23 [TocTpoenne rpaMKOB TPUTOHOMETPHUYECKUX (DYHKIIMU C TIOMOIIBIO 2
MPOCTEUIINX TTPeoOpa3oBaHUMA
24 BrinonHenue joMamiHeir KOHTPOJIbHOK paboThl o Teme «lloctpoeHune 2
rpaduKoB QyHKIHID
25 N3roroBneHue pa3BepTKH MHOIOTPAHHUKA 2
26 Brrunciienue miomaan noBEpXHOCTH MHOTOTPAHHUKOB 4
27 [ToctpoeHue ceueHuit B MHOTOIpaHHUKaX 4
28 Pelienue 3anannii Ha HaX0XKJIEHUE FJIEMEHTOB LIWJIMH/IPA, KOHYCAa, 3
YCEUEeHHOT0 KOHyca. Brruucienue miomiaieit HoBepXHOCTEH BpalleHHUs
29 Pemenue 3amay Ha BeIYHCIIEHHE OOBEMOB TEN 5
30 Pemenne 3amannii Ha PU3NYECKUIA CMBICT TIPOU3BOTHON 2
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31 Pemenne npumMepoB Ha HaXOKIEHUE TPOU3BOIHOM
32 Perienue 3aanuii Ha HAXOX/IEHUE YPaBHEHUH KacaTelbHOU K rpaduky | 2
byHKIMH
33 Haxosxnenue skctpeMyMoB (hyHKIIH, TOCTpOCHHE rpaduKoOB 6
34 Pemienue 3aanuii Ha HAXOXKJEHUE HEOMPEICIICHHOTO HHTErpaja 2
35 Pemenue 3anannii Ha HAXOKJEHUE ONPEIEIIEHHOIO UHTErpaa 2
36 [IpumeHeHne MaTEMaTUYECKUX METOOB JUIsl pEIICHUS 4
COJIep KATEeNbHBIX 3a/1a4 U3 pa3IMYHbIX 001acTeil HAyKH U NPAKTUKU
(pedpepar)
BCEI'O: | 340

TemaTHuka HHAUBUAYAJBbHBIX IPOCKTOB

. Bextopsl: 3auem oHu Ham?

. l'eoMeTrpuueckas nHTEpHIpeTaIHs KOMILIEKCHOTO YKCIa.

. 'eomeTpuueckue Tena BOKpYT Hac.

. I'padmyeckoe peneHrne ypaBHEHUH U HEPABEHCTB.

. EcTb 11 pmznyeckuii CMBICI B IPOM3BOIHON U TepBOOOPa3HOM?
. 3aragku 1{ukmonabl.

. Benkue MaTeMaTuku APEeBHOCTH.

. Benukue MaTeMaTHKU U X BEIUKUE TEOPEMBI.

. 3aMeyaresbHbIe MATEMAaTUYECKHE KPUBBIE: PO3BI M CITUPATIH.
. CuUMMeTpus B apXUTEKType.

. Jlorapugmbl BOKpYT Hac.

. KoMmiekcHbie ymcnia 1 UX pojib B MaTeMaTHKe.

2.3. CBs3b ANTAKTHYICCKUX CINHUI C MPEAMECTHBIMMU pPE3yJibTaTaMU

0 3N L AW~

—_
N — O O

IIpeameTrHbie pe3yabTaThl JAupakTuyeckue eIuHULbI Nupexkcsl TeM 3aHATHI

3.1 chopmupoBaHHOCTH IpeacTaBiacHuii 0 (1.1 3HaYeHWe MmaTemarudeckoi Hayku mus (1.1.1,2.2.1,2.2.2
MaTE€MaTHKE KaK YaCTU MUPOBOM KYJIbTYPbI |pELICHUS 3a71a4, BOSHUKAIOIIUX B TCOPHUU U
1 0 MECTE MaTEMaTUKU B COBPEMEHHOU MPaKTHUKE;
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MBHUJIN3AIAH, O CIOCO0aX OIMCAHUS Ha
MaTEMATHYECKOM SI3bIKE SIBJICHUI
pEeaNbHOTO MHPA;

1.4 uctoputo pa3BUTHS NOHITHUS YUCIIA,
CO37[aHUsl MAaTEMAaTUYECKOT0 aHaJN3a,
BO3HUKHOBEHUS U PA3BUTUS T€OMETPUH;

1.1.1,2.2.1,2.2.2

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

10.3.2

2.10 ctpouth rpaduKku U3y4EHHBIX
GyHKUMNA, WUTIOCTPUPOBATH 1O rpaduKy
CBOMCTBA JIEMEHTAPHBIX (DYHKIINIA;

10.3.2

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

10.3.2

2.12 ucnonp30BaTh NPUOOPETEHHDBIE
3HAHUS U YMEHHUS B PAKTUUECKOM
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
BOKHEUIINX MaTEMAaTUUECKUX MOJICIISIX,
MO3BOJIIOIIUX OMKUCHIBATh U U3y4YaTh
pa3HbIC MPOIECCHI U SBJICHUS; TIOHUMAaHUE
BO3MOKHOCTH aKCHOMATHYE€CKOIO
MOCTPOCHUSI MATEMAaTUYECKUX TEOPUI;

1.5 yHUBEpCaIIbHBIN XapaKTep 3aKOHOB
JIOTUKH MaTeMaTHYECKUX PaCCyKICHUHN, UX
IPUMEHHUMOCTh BO BCEX 00J1aCTsIX
YeJIOBEYCCKOM JAeSITEIbHOCTH;

9.1.2,9.13

2.8 BBIUUCIIATH 3HAYCHUE (PYHKITUU 11O
3aIaHHOMY 3HAYEHHUIO apryMEHTa IpH
Pa3IUYHBIX crioco0ax 3aAaHus GyHKIINU;

9.12,9.1.3
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2.21 cocTaBusATh U pelIaTh YPaBHEHUS U
HEPABEHCTBA, CBA3BIBAIONINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
NPUKJIAJAHBIX) 3aa49ax.

9.12,9.1.3

2.16 BBIYMCIATH B IPOCTEUIINX CIydaAsIX
IUIOIIA/IA U OOBEMBI C HCTIONb30BAHHEM
OIIPEEIICHHOT O UHTErpaJIa;

12.5.5,12.5.6

2.17 ucrionb30BaTh NPUOOPETEHHBIC
3HaHUS U YMEHHUS B MIPAKTUYECKON
NEATEeIbHOCTU U TIOBCEIHEBHOM KU3HU IS
pelIeHus MPUKIaAHbIX 3a7a4, B TOM YUCIIC
COIMATIbHO-DKOHOMUYECKUX U
du3nUecKnx, Ha HauOOJIBIITHE U
HalMEHBIINE 3HAYEHUSI, HA HaX0XKICHUE
CKOPOCTH U YCKOPEHHSI.

12.5.5

2.34 BpruncieHnsa 00EMOB U IJIOMIAAEH
MOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ NMPU
pelIeHNnH MPAKTUYECKUX 3a7a4, UCTIOJb3Ys
pU HEOOXOUMOCTHU CIIPABOYHUKHU U
BBIYUCIIUTEIBHBIE YCTPOUCTRA.

12.5.5,12.5.6

3.3 BiIaJIcHUE METOJaMHU JOKA3aTEILCTB 1
TOPUTMOB PEIICHUS; YMEHUE UX
MIPUMEHSITh, TPOBOJIUTH JI0KA3aTEIIbHBIC
paccyXIeHus B XOJIe PEIICHUs 3a/1a4;

2.25 onuckIBaTh B3aUMHOE PACIOI0KEHUE
IPSIMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE,
apryMEHTUPOBATh CBOU CYXKJIACHHS 00 3TOM
PaCIOJIOKEHUY;

53.1,5.3.2,533

2.26 aHanMM3UpPOBATh B MPOCTEUILINX
CIIy4asix B3aHMHOE PacloJIOKEHHUE

5.3.1
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00BEKTOB B MPOCTPAHCTBE;

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

5.3.1

2.31 ncnonp30BaTh MPU PELIEHUN
CTEPEOMETPUYECKUX 33124
IJIaHUMETPUYECKUE (PaKThl U METO/IBI;

5.3.1

1.3 3HaueHue MPaKTUKUA U BOMPOCOB,
BO3HUKAIOIUX B CAMOM MaTeMaTHKe IS
(dbopMHUpOBaHUS U PA3BUTHUS
MaTEeMaTUYECKON HAYKU;

7.1.3

2.7 ucnonb30BaTh MPUOOPETEHHBIC 3HAHMUS
Y YMEHUS B IPAKTUYECKON JACATEIHHOCTH U
MIOBCEIHEBHOM JKU3HU: TSI MPAKTHYECKUX
pacdeToB 1o GopmysiaM, BKIIIOYAs
dbopMyIIBI, CoIepIKaIllie CTEIICHH,
paauKabl, JorapupMbl 1
TPUTOHOMETPUUYECKHE (PYHKIIUH,
UCIIOJIb3YSI MPU HEOOXOAUMOCTH
CIIPaBOYHBIC MaTEPHAIIBI M IIPOCTEHIIIHEC
BBIYHMCIIUTEIBHBIC YCTPOUCTBA.

7.1.3

2.8 BBIUUCIIATH 3HAYCHUE (PYHKITUH TIO
3aJIaHHOMY 3HAYEHUIO apTyMEHTa IIpH
Pa3NUYHBIX crioco0ax 3aaanus GyHKIINU;

9.14,9.15,9.2.1,9.3.1,9.3.2,94.1

2.21 coCTaBIATH U pelIaTh YPABHEHUS U

9.14,9.1.5,9.2.1,9.3.1,9.3.2,9.4.1
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HEPABEHCTBA, CBA3BIBAIOLINE HEU3BECTHBIEC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
NPUKJIAJHBIX) 3a7a49ax.

1.5 yHuBepcalibHbI XapaKTep 3aKOHOB
JIOTUKH MaT€MaTUYECKUX PACCYKICHUHU, UX
IPUMEHUMOCTh BO BCEX 00JIaCTAX
YEJI0BEYECKON NEATEIbHOCTH;

9.15,9.2.1,9.3.1,9.3.2,94.1

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

10.1.1, 10.1.2

2.10 ctpouth rpaduKku U3y4EHHBIX
GyHKUMN, WUTIOCTPUPOBATH 1O TpaduKy
CBOMCTBA JIEMEHTAPHBIX (DYHKIINIA;

10.1.1, 10.1.2

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

10.1.1, 10.1.2

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.

10.1.1, 10.1.2

2.13 HaxOIUTh IPOU3BOJHBIC
AIIeMEHTapHbIX PYHKIUMT;

12.1.1,12.2.1, 12.2.2,12.2.4, 12.2.5,
12.2.6,12.2.7,12.3.1,12.4.1, 12.4.2, 12.4.3
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2.14 ucnonb30BaTh NPOU3BOAHYIO JJIs
U3Yy4YEeHUs CBOMCTB (DYHKLMIA U TOCTPOEHUS
rpaduKoB;

12.1.1,12.2.1, 12.2.2, 12.2.4, 12.2.5,
12.2.6,12.2.7,12.3.1,12.4.1, 12.4.2, 12.4.3

2.15 npuMeHsITh IPOU3BOIHYIO JJIs
MIPOBECHUS MPUOINKEHHBIX BEIYUCIICHUH,
pemaTh 3aa49M NPUKJIATHOTO XapaKkTepa Ha
HaXO0KJIeHWE HanOOJIBIIIETO U
HAUMCHBIIIETO 3HAYCHHS,

12.1.1,12.2.1,12.2.2,12.2.4, 12.2.5,
12.2.6,12.2.7,12.3.1, 12.4.1, 12.4.2, 12.4.3

1.1 3HaueHME MATEMATUYECKON HAYKH JJIsI
peIIeHUs 3a7]a4, BOZHUKAIOIIUX B TCOPUH U
MIPAKTHUKE;

12.2.2

2.16 BBIUMCHATH B IPOCTEUIIINX CITyUasiX
IUIOLAAN U 0OBEMBI C UCIIOJIB30BAHUEM
ONpEeJEICHHOT0 UHTErpaa;

12.5.3,12.5.7,12.5.8, 12.5.9, 12.5.11,
12.5.12

2.17 ucnonp30BaTh MPUOOPETEHHBIC
3HAHUS U YMCHHS B ITPAKTUICCKON
JIeITEIIbHOCTH U TTOBCEIHEBHOM KU3HU JIJIS
pelieHus MPUKIaIHbIX 3a7a9, B TOM YHCIIC
COLIMAILHO-DKOHOMHUYECKNX U
dbu3udYecKknx, Ha HauOOJIbIITUE U
HaMMEHBIIINE 3HAUYEHUS, Ha HaX0XKICHUE
CKOPOCTH U YCKOPCHHSI.

12.5.3,12.5.7,12.5.8,12.5.9, 12.5.11,
12.5.12

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

12.5.3,12.5.7,12.5.8,12.5.9, 12.5.11,
12.5.12
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BBIYNCIIUTEIbHBIC YCTPOMCTRBA.

3.4 BnajeHue CTaHAAPTHBIMU PUEMaMU
pelIeHUs pallMOHAIBHBIX U
UppalMOHAIbHBIX, I0KA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHHI U HEPABEHCTB, UX CUCTEM;
MCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX
IpOrpaMM, B TOM YHCJIE JIJISl IOMCKA Iy TH
pelIeHus ¥ WILTIOCTPAIUU PEIICHUs
YPaBHEHUN U HEPABEHCTB;

1.4 ucroputo pa3BUTHSI MOHITUS YUCIA,
CO3/IaHUsI MAaTEMaTUUYECKOT0 aHAIU3a,
BO3HUKHOBEHUS U PA3BUTHUSI TEOMETPUH;

2.1.1,2.1.2

2.2 HaXOaUTh MPUOIMKEHHBIE 3HAUCHUS
BEJIMYMH U MOTPEIIHOCTU BBIUUCICHUM
(abcomroTHast U OTHOCUTENIbHASA);

2.1.1,2.1.2

2.5 mob30BaThCS MPUOTUKEHHON OIEHKON
IIPY [IPAKTUYECKUX pacuerax;

2.1.1,2.1.2

1.1 3HaueHne MaTeMaTHYECKOM HAYKH JJIs
peleHns 3a1a4, BOZHUKAIOIMMUX B TEOPUH U
MIPAKTHUKE;

2.1.2

2.3 cpaBHMBATbh YHCIIOBBIE BEIPAXKEHUS;

3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2.4,3.2.5,
3.2.6

2.18 pemaTte pauMOHaIbHEIE,
MoKa3aTellbHbIE, JIorapu(pMUIecKue,
TPUTOHOMETPUUYECKHUE YPaBHEHUS,
CBOJSIIIMECS K JIMHEHHBIM U KBAJPATHBIM, &
TaK)K€ aHAJIOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2.4,3.2.5,
3.2.6

2.19 ucnonws3oBaTh rpaduueCcKuil METO
pelieHus ypaBHEHUN U HEPABEHCTB;

3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2.4,3.2.5,
3.2.6

2.20 u3o06paxaTh Ha KOOPJUHATHOM
IJIOCKOCTH PELICHUsI YPaBHEHHI,
HEPABEHCTB U CUCTEM C JIByMsI

3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2.4,3.2.5,
3.2.6
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HCU3BCCTHBIMU,

2.4 HaXOAUTh 3HAYCHMS KOPHS, CTEIICHH,
jorapudma, TPUTOHOMETPUYSCKUX
BBIPAYKCHUIN Ha OCHOBE OIpE/ICTICHHUS,
UCITIOIB3YS MPU HEOOXOIMMOCTH
WHCTPYMEHTAJIbHBIC CPEJICTBA;

4.1.1,4.1.2,4.1.3,4.2.1,4.2.2,4.2.3,4.2 4,
43.1,44.1,44.2,45.1,4.5.2,4.5.3,4.54,
4.5.5

2.6 BBINIOJIHATH MPE0Opa3oBaHUs
BBIpaXKEHUM, TPUMEHSIST (HOPMYIIBL,
CBSI3aHHBIC CO CBOMCTBAMM CTCIICHEH,
Jorapu(MoB, TPUTOHOMETPHUUISCKUX
dynKIMi;

4.1.1,4.1.2,4.1.3,4.2.1,4.2.2,4.2.3,4.2.4,
43.1,44.1,44.2,4.5.1,4.5.2,45.3,4.5.4,
4.5.5

2.7 ucTonb30BaTh MPUOOPETCHHBIC 3HAHMSI
¥ YMEHUS B IPAKTHUECKOH JEITETbHOCTH U
MIOBCETHEBHOM JKU3HU: JUISI MPAKTUIECKUX
pacueToB 1o ¢hopmyiaMm, BKIIOYas
dbopmyIibl, CoiepKalllie CTENECHH,
paauKaibl, Jorapu@msl U
TPUTOHOMETPHUUECKHE (PYHKITUH,
UCTIOJIb3Ys MPU HEOOXOAUMOCTH
CIIPaBOYHBIC MATEPHAIIBI M MPOCTEHIIIHE
BBIYHMCIIUTEIbHBIE YCTPOUCTBA.

4.1.1,4.1.2,4.1.3,4.2.1,4.2.2,4.2.3,4.2 4,
43.1,4.4.1,44.2,45.1,45.2,4.5.3,4.54,
4.5.6

1.2 mmapoty u B TO ke BpeMs
OrpaHUYEHHOCTb MPUMEHEHUS
MaTeMaTUYECKUX METOJ/IOB K aHAJIU3Y U
MCCJIE0BAHMIO IPOLIECCOB U SIBJICHUI B
MIPUPOJIE U OOIIECTRBE;

4.5.6
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1.5 yHUBepcallbHBIN XapaKTep 3aKOHOB
JIOTUKY MaT€MaTUYECKUX PACCYKIACHUMN, UX
IPUMEHUMOCTh BO BCEX 00JIaCTAX
YEJI0BEYECKON NEATENbHOCTH;

9.1.1,9.2.2,9.5.2,9.6.1,9.6.2,9.6.4

2.8 BBIYMCIIATH 3HAUEHUE (PYHKLIUU IO
3a/laHHOMY 3HAYEHUIO apryMEHTa IIpH
Pa3TUYHBIX crioco0ax 3aaanus QyHKINN;

9.1.1,9.2.2,9.5.2,9.6.1,9.6.2,9.6.3,9.6.4

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

9.1.1,9.2.2,9.5.2,9.6.1,9.6.2,9.6.4

2.9 omnpenensTh OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKIIUH, WILTIOCTPUPOBATH X
Ha rpaduKax;

10.3.3,10.3.4

2.10 ctpouTth rpadMKu U3y4EHHBIX
(yHKUMN, WUTIOCTPUPOBATH 1O TPaPuKy
CBOMCTBA 3JIEMEHTAPHBIX (PYHKIIHIA;

10.3.3,10.3.4

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

10.3.4

2.12 ucnonb30BaTh MPHOOPETEHHBIC
3HaHUS U YMEHHMS B IIPAKTUYECKOU
NEATEIIbHOCTH U IIOBCEAHEBHON KU3HU: IS
OIUCAHUS C MOMOILBIO (PYHKINN
Pa3JIMYHBIX 3aBUCUMOCTEN, NTPEICTABICHUS
uX rpaduyecku, HHTEpIpEeTaluu

10.3.4
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rpaduKoB.

2.23 pacno3HaBaTh HA YEpPTEKAX U
MOJIETISIX TIPOCTPAHCTBEHHBIE (POPMBI;

11.4.3

2.27 nzo0paxaTb OCHOBHBIC
MHOT'OTPAaHHUKHU U KPYTJIbIE TEa;

11.4.3

2.34 BerynCIEeHUSI 00BEMOB U ILIOIIAAEN
MIOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ MPHU
pEILICHUH MPAKTUYECKUX 3aJ1a4, UCIIOJIb3Ys
Py HEOOXOIUMOCTH CIIPABOYHUKHU U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

11.4.3

3.5 chopMUpPOBAHHOCTH MPEACTABICHUN 00
OCHOBHBIX MOHATHSIX, UACIX U METOJaX
MaTeMaTHYECKOTO aHaIn3a;

2.18 pemaTte pauMOHaIbHEIE,
MOKa3aTellbHbIE, JIorapu(pMUIecKue,
TPUTOHOMETPUUYECKHUE YPaBHEHUS,
CBOJSIIIMECS K JIMHEHHBIM U KBaJAPATHBIM, &
TAK)K€ aHaJIOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

3.1.1

2.19 ucnonws3oBaTh rpaduueCcKuil METO
pelieHust ypaBHEHUN U HEPABEHCTB;

3.1.1

2.20 u3o06paxaTh Ha KOOPJUHATHOM
IJIOCKOCTH PELICHUsI YPaBHEHHI,
HEPABEHCTB U CUCTEM C JIByMsI
HEU3BECTHBIMH;

3.1.1

2.25 onuchIBaTh B3aMMHOE PACIIOI0KEHUE
MPSAMBIX U TUIOCKOCTEMN B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOH CYXIACHUSI 00 dTOM

5.1.1,5.2.1,5.2.2,5.2.3,5.2.4
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PAacIoJIOKEHUH;

2.26 aHanM3UPOBATh B MPOCTEUIIINUX
CIIy4asix B3aMMHOE PacIoIOKCHHE
00BEKTOB B MPOCTPAHCTRE;

5.1.1,5.2.2,5.2.3,5.2.4

2.30 pemaTpe NJIaHUMETPUUECKUE U
IPOCTEUIINE CTEPEOMETPUUECKUE 3a/1a4u
Ha HaXOKJCHHE T€OMETPUYECKHIX BEIHUNH
(InuH, yTIoB, miomnaaei, o0beMoB);

5.1.1,52.2,5.23,5.2.4

2.31 ucnonb30BaTh NIPU PELICHUN
CTEPEOMETPUYECKUX 33124
IUTAHUMETPUYECKHE PaKThl U METO/IbI;

5.1.1,5.2.2,5.2.3

1.2 mpoty u B TO ke BpeMs
OTPaHUYECHHOCTh MPUMEHEHHUS
MaTeMaTUYECKUX METOJIOB K aHAIU3Y U
VCCJIEIOBAHUIO MPOIIECCOB U SIBIICHUM B
IPHUPOJIC U OOIIECTBE;

6.1.1,6.1.3,6.1.4

2.1 BBINOJIHATH apu(PMETHUECKUE NEUCTBUS
HaJl YMCJIAMH, COYETAs] YCTHBIE U
NMCbMEHHBIE TPUEMBI;

6.1.1,6.1.3,6.1.4,6.1.6

2.7 ucnonp30BaTh MPUOOPETCHHBIC 3HAHUS
Y YMEHUS B IPAKTHUUECKOHN JEITEIbHOCTU U
MOBCEAHEBHOM JKU3HU: ISl MPAKTHUECKUX
pacueToB 1o ¢popmysam, BKItoUas
dbopMyIIbl, coepKalire CTETEeHH,
paauKabl, J0rapupMbl 1
TPUTOHOMETpHUUYECKHE QYHKIUH,

6.1.1,6.1.3,6.1.6
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UCIIOJIb3YSI PU HEOOXOAUMOCTHU
CIIPAaBOYHBIE MaTEPHUaJIbl U NPOCTEUIINE
BBIYMCIIUTEIBHBIE YCTPOKCTBA.

2.28 BBIMOJIHATH YEPTEKU MO YCIOBUSIM
3a/1ad;

6.1.1,6.1.3,6.1.4,6.1.6

2.12 ucnonp30BaTh NPUOOPETEHHbBIE
3HAHUA U YMEHHUSA B MIPAKTUIECKON
JeSITeIbHOCTH Y TIOBCETHEBHOM JKU3HM: ITIS
OTHCAHUs C TOMOIIBIO (PYHKINN
pa3IMYHbIX 3aBUCUMOCTEH, MpeICTaBICHHS
uX rpaduyecku, HHTepIpeTaluu
rpaduKoB.

6.1.4,10.2.1,10.2.2,10.3.1, 10.3.6

1.5 yHuBepcaIbHBIN XapaKTep 3aKOHOB
JIOTUKH MaT€MaTUYECKUX PACCYKICHUMN, UX
IPUMEHUMOCTh BO BCEX 00J1aCTsIX
YeJIOBEUYECKOM AeSITEIbHOCTH;

9.12,9.13,9.15,9.2.1,9.3.1,9.3.2,9.4.1,
9.5.1

2.8 BBIUUCIIATH 3HAYCHUE (PYHKITUU 110
3aJIaHHOMY 3HAYEHUIO apryMEHTa IpH
Pa3NUYHBIX crioco0ax 3aAaHus GyHKIUU;

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 cOoCTaBIATH U pelIaTh YPABHEHUS U
HEPABEHCTBA, CBA3BIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
NPUKJIAIHBIX) 3a]a4ax.

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

2.9 onpenensiTh OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKIUH, WILTIOCTPUPOBATH UX
Ha rpadukax;

10.2.1,10.2.2, 10.3.1, 10.3.5, 10.3.6
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2.10 crpouTts rpaduKu U3yUCHHBIX
GyHKIMNA, WUTIOCTPUPOBATH IO TpapuKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKITUH;

10.2.1, 10.2.2, 10.3.1, 10.3.5, 10.3.6

2.11 ucnonp30BaTh MOHATHE PYHKIIUU JJIS
ONMCAaHMS U aHAJIN3a 3aBUCUMOCTEH
BCJIMYMH,

10.2.1, 10.2.2,10.3.1, 10.3.6

2.13 HaxOUTh IPOU3BOIHBIC
AJIEMEHTAPHBIX (PYHKIIHII;

12.1.2,12.1.3,12.1.4,12.2.1, 12.2.2,
12.2.3,12.2.4,12.2.5,12.2.6, 12.2.7,
12.3.1,12.3.2,12.4.1, 12.4.2,12.4.3

2.14 ucnonp30BaTh MPOU3BOJIHYIO JIJIs
U3Y4YCHUS CBOMCTB (DYHKIIMIA U TOCTPOCHUS
rpaduKoB;

12.1.2,12.1.3,12.1.4,12.2.1, 12.2.2,
12.2.3,12.2.4,12.2.5,12.2.6, 12.2.7,
12.3.1,12.3.2,12.4.1, 12.4.2,12.4.3

2.15 npuMeHATh MPOU3BOIHYIO JJIs1
POBEJICHUS MPUOTUKEHHBIX BEIYUCIICHUH,
pelIaTh 3a1a4v TPUKIAJHOTO XapakTepa Ha
HaXOXXJIEeHUE HANOOJIbIIIETO U
HAaMMEHBIIIET0 3HAUCHHU,

12.1.2,12.1.3,12.1.4, 12.2.1, 12.2.2,
12.2.4,12.2.5,12.2.6, 12.2.7,12.3.1,
12.3.2,12.4.1,12.4.2,12.4.3

1.1 3HaYeHNE MaTEeMaTUUYCCKOM HAaYKH I
PCUICHUA 3a1a49, BOSHUKAOIIKUX B TCOPUU U
IMPAKTHUKC,

12.2.2

2.16 BBIYMCIATH B IPOCTEUIINX CIydaAsIX
IUIOIIA/IM U OOBEMBI C HCTIONb30BAHHEM
OIIPEEIICHHOT O UHTErpaIa;

12.5.1,12.5.2,12.5.3,12.5.4, 12.5.7,
12.5.8,12.5.9,12.5.10, 12.5.11, 12.5.12

2.17 ucrionb3oBaTh NPUOOPETEHHBIC
3HAHUS U YMEHHUS B MIPAKTUYECKON

12.5.1,12.5.2,12.5.3,12.5.7, 12.5.8,
12.5.9,12.5.11, 12.5.12
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NESATeIbHOCTU U TIOBCEHEBHOM KU3HU IS
pelieHus MPUKIaAHbIX 3a7a4, B TOM YUCIIe
COIMATTbHO-D)KOHOMUYECKUX U
dbu3nyecknx, Ha HauOOJIbIINE U
HaUMEHBIINE 3HAYCHUSI, HA HaX0XKICHUE
CKOPOCTHU U YCKOPEHHSI.

2.34 BpruncieHus 00bEMOB U IJIOMIAAEH
MOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ MPU
pelIeHnH MPaKTUIECKUX 3a7a4, UCTIONb3Ys
py HEOOXOUMOCTH CIIPABOYHUKHU U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

12.5.1,12.5.2,12.5.3,12.5.4, 12.5.7,
12.5.8,12.5.9,12.5.10, 12.5.11, 12.5.12

3.6 Bl1aJicHUE OCHOBHBIMH ITOHATHUSIMH O
IJIOCKUX M MTPOCTPAHCTBEHHBIX
TrCOMETPUYECKUX (DUTYpaX, UX OCHOBHBIX
cBOMCTBaX; CHOPMUPOBAHHOCTb YMEHHUS
pacro3HaBaTh Ha YepTekKax, MOJCIISIX U B
peaqbHOM MHUPE reoMeTprudecKkue QUrypsl;
MIPUMEHEHUE U3YUYEHHBIX CBOMCTB
reoMeTpuyeckux ¢puryp u Gopmyi ais
pelIeHrs TeOMETPUUYECKUX 3a/1a4 U 3aJ1a4 ¢
MPAKTUUYECKUM COJICPKAHUEM;

2.25 onuckIBaTh B3aUMHOE PACIOI0KEHUE
IPSIMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE,
apryMEHTUPOBATh CBOU CYXKJACHHS 00 3TOM
PaCIoJIOKEHUY;

5.3.1

2.26 aHaMM3UPOBATh B MPOCTEUIIINX
ClIy4asix B3aMMHOE PacoJIOKEHHUE
00BEKTOB B MPOCTPAHCTBE;

5.3.1

2.30 pemiath MIAHUMETPUUECKUE U
IPOCTEUIINE CTEPEOMETPUUECKUE 3a/1a4u
Ha HAXO0XXJICHUE T€OMETPUUECKUX BEJIUUHH
(myuH, yTIIoB, IJI0IIaAei, 00bEMOB);

5.3.1

2.31 ucnonb30BaTh NP PEIICHUN
CTEPEOMETPUYECKUX 3a7a4
IUTAHUMETPUYECKHE (PaKThl U METO/IBI;

5.3.1

1.2 mmapoty u B TO ke BpeMs

6.1.2,6.1.5,6.1.7,6.1.9
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OTPaHUYEHHOCTh TPUMEHEHUS
MaTeMaTHYECKUX METO/OB K aHAIH3Y U
MCCIIEIOBAHHIO NTPOLIECCOB U SIBICHUH B
MPUPOJE U OOIIECTBE;

2.1 BBIMONHATH apuMETUYECKUE IEHCTBUS
HaJ| YMCIIaMU, COYeTasl yCTHBIC U
MUCbMEHHBIE TIPUEMBI;

6.1.2,6.1.5,6.1.6,6.1.7,6.1.8,6.1.9

2.7 ucnonb30BaTh NPUOOPETEHHBIE 3HAHUS
¥ YMEHUS B IPAKTUYECKON JACATEIHHOCTH U
MTOBCETHEBHOM JKU3HU: JUTSI MPAKTHYECKUX
pacdeToB 1o GopmysiaM, BKIIIOYAs
dbopMyIIB, CoIepIKaIlie CTETICHH,
paauKabl, J0rapupMbl 1
TPUTOHOMETPUUYECKHUE (PYHKIIUH,
UCIIOJIb3YSI PU HEOOXOAUMOCTH
CIIPaBOYHbIE MaTEPHAJIbI U MPOCTEHIIIHE
BBIYHMCIIUTEIBHBIC YCTPOUCTBA.

6.1.2,6.1.6,6.1.7

2.28 BBINOJHATH YEPTEKHU MO YCIOBUIM
3azay;

6.1.2,6.1.5,6.1.6,6.1.7,6.1.8,6.1.9

2.22 ucrnonb30BaTh NPUOOPETEHHBIC
3HAHUS U YMEHHUS B MIPAKTUYECKON
NESATeIbHOCTU U MOBCEHEBHOMN KU3HU:
JUTSl TOCTPOCHUS U UCCIIEOBAHUS
MPOCTEUIITNX MATEMATUUYECKUX MOJIENCH.

6.1.5

2.12 ucnonp30BaTh NPUOOPETEHHBIC
3HAHUS U YMEHHUS B MPAKTUUECKOM

6.1.9,10.1.3
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NESATENBHOCTU U MTOBCEHEBHOM KU3HU: IS
OMMCAaHUS C MOMOUIBIO (PYHKIUI
Pa3IMYHBIX 3aBUCUMOCTEH, TPEACTABICHHUS
ux rpauyecKku, MHTEPIPETALNH
rpauKoB.

2.9 onpenensTh OCHOBHBIE CBOMCTBA 10.1.3
YUCJIOBBIX (PYHKIIUM, MITIOCTPUPOBATH UX
Ha rpadukax;

2.10 ctpouts rpadMKu U3yICHHBIX 10.1.3
GYHKIINUN, WILTIOCTPUPOBATH IO TPaPUKyY
CBOMCTBA AJIIEMEHTAPHBIX (DYHKITHH;

2.11 ucnionws3oBath noHsTUe PyHKmK ais |10.1.3
OIMCAHMS U AaHAIIN3A 3aBUCUMOCTEN

BEJINYMH;

2.23 pacno3HaBaTh Ha YepTexKax 1 11.1.1,11.1.2,11.1.3,11.1.4, 11.3.2,

MOJIETISIX TIPOCTPAHCTBEHHBIE (POPMBI; 114.1,11.42,11.4.4

2.24 cooTHOCUTH TpexMmepHbie 00bekThl ¢ |11.1.1,11.1.2, 11.1.3, 11.1.4, 11.2.1,

WX OMHUCAHUSAMH, U300PKCHUSIMU; 11.3.1,11.3.2,11.3.3,11.3.4,11.3.5,
11.4.1,1142,114.4

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

MHOTOTPAHHUKH U KPYTJIBIC TENA; 11.3.1,11.3.2,11.3.3,11.3.4, 11.3.5,

11.4.1,11.4.2,11.44

2.29 cTpoutsh mpocteimue ceyenus kyoa, |11.1.1,11.1.2, 11.1.3,11.1.4,11.2.1,
MPU3MBI, TUPAMUJIBI; 11.3.1,11.3.2,11.3.3,11.3.4,11.3.5,
11.4.1,114.2,11.4.4
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1.1 3HaueHHE MaTEMAaTUYECKON HAYKH JJIs
pelieHus 3aa4, BOZHUKAIOIINX B TEOPUU U
MPaKTHKE;

11.4.4

2.34 BprunciaeHusI 00HLEMOB U ILIOINAACH
MMOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ IPU
pEelIeHNUH MPAKTUYECKUX 3a7a4, UCTIOJIb3Ys
IIpY HEOOXOJMMOCTH CIIPABOYHUKH U
BBIYHCIIUTEIbHbBIC YCTPONCTRBA.

11.4.4

3.7 chopMHPOBAHHOCTH NPE/ICTABICHUN O
IIPOLIECCAX U SIBJICHUSIX, UMEIOLINX
BEPOSATHOCTHBIN XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peasibHOM MHpE, 00 OCHOBHBIX HOHITHSX
AIEMEHTAPHOM TEOPUH BEPOSTHOCTEM;
YMEHHMU HAXOIUTh U OLICHUBATH
BEPOATHOCTH HACTYTIJICHUS] COOBITUH B
IIPOCTENIINX MPAKTUYECKUX CUTYALUAX U
OCHOBHBIE XapaKTEPUCTUKH CIIyYalHbBIX
BEJINYNH,;

1.1 3HaueHne MaTeMaTUYECKOW HAYKH JJIs
peleHns 3a1a4, BOZHUKAKOIINX B TEOPUHU U
IIPaKTHKE;

223,7.1.2

1.3 3HaYeHue MPaKTUKU U BOMPOCOB,
BO3HUKAIOUIMX B CAMOW MAaTEMaTUKE JJIs
(dbopMHUpOBaHUS U PA3BUTHUS
MaTEeMaTUYECKON HAYKU;

7.1.1,72.1,72.2,7.2.4

2.32 npoBOAUTH TOKA3aTEIbHbBIC
paccyXIeHus B XOJ€ PEIICHUs 3a1a4;

7.1.1,7.2.1,7.2.2,7.2.4

2.35 pemaTh npocTeHIIMe KOMOMHATOPHBIE
3a/layu METOJIOM Tepedopa, a TakxKe ¢
UCIIOJIb30BAaHUEM U3BECTHBIX (HOPMYI;

7.1.1,7.1.2,7.2.1,72.2,7.2.3,7.2.4

1.6 BEpOATHOCTHBIN XapaKTep Pa3INYHbIX
IIPOLIECCOB OKPYIKAOIIErO MUPA.

8.1.1,8.1.2,8.1.3,8.2.1,82.2,8.2.4

2.33 ucrnonb30BaTh NPUOOPETEHHBIC
3HAHUS U YMEHHUS B PAKTUYECKOU
NESATeIbHOCTU U MOBCEAHEBHOMN KU3HHU:

8.1.1,8.1.2,8.1.3,8.2.1,82.2,8.2.4
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JUTSL UCCIIEOBaHUS (MOISTUPOBAHUS )
HECJIOKHBIX MPAKTUYECKUX CUTYallUi HA
OCHOBE M3YUYEHHBIX (DOPMYJI U CBOICTB

(uryp;

2.36 BBIYUCIATH B MPOCTEUIIINX CITyYasx
BEPOSITHOCTU COOBITUI HA OCHOBE
MoJICYeTa YMCiia UCXOI0B JJIs aHaIu3a
peabHBIX YUCIOBBIX JaHHBIX,
IPEICTaBIICHHBIX B BUJE AUArpamM,
rpadukoB; aHaau3a nHpopmanuu
CTaTUCTUYECKOT0 XapaKTepa.

8.1.1,8.1.2,8.1.3,8.2.1,8.2.2,8.2.3,8.2.4

3.8 BiIaJieHUE HaBbIKAMU UCIIOJIL30BaHUSA
TOTOBBIX KOMIIBIOTEPHBIX ITPOTPaMM IpU
pelieHnu 3a1a4.

2.9 omnpenensTh OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKIIUH, WILTIOCTPUPOBATH X
Ha rpaduKax;

10.2.1, 10.2.2

2.10 ctpouTth rpadMKu U3y4EHHBIX
(yHKUMN, WUTIOCTPUPOBATH 1O TPaPuKy
CBOMCTBA 3JIEMEHTAPHBIX (PYHKIIHIA;

10.2.1, 10.2.2

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

10.2.1, 10.2.2

2.12 ucnonb30BaTh MPHOOPETEHHBIC
3HaHUS U YMEHHMS B IIPAKTUYECKOU
NEATEIIbHOCTH U IIOBCEAHEBHON KU3HU: IS
OIUCAHUS C MOMOILBIO (PYHKINN
Pa3JIMYHBIX 3aBUCUMOCTEHN, ITPEICTABICHUS
uX rpaduyecku, HHTEpIpEeTaluu

10.2.1, 10.2.2
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|rpa(1)1/11<013.

2.4. XapaKTepuCTHKA OCHOBHBIX BUA0OB Y4e0OHOM 1eATeIbHOCTH 00YYAOIIMXCH

HaumMmeHoBaHue TeMbl

XapaKkTepuCTHKA OCHOBHBIX BUAOB /IeATEILHOCTH 00y4aromerocs (Ha ypoBHe
Y4eOHBIX JeiCTBH)

Pasngen 1 Beenenue

Tema 1.1 BBeneunue

O3HaKOMIJICHHE C POJIBbO MAaTCMATHKH B HAYKC, TCXHUKC, 9KOHOMUKC,
I/IH(bOpMaHI/IOHHI)IX TCXHOJIOTHAX U HpaKTH‘ICCKOﬁ ACATCIIBHOCTH,

03HAKOMJICHHUE C TEJISIMU ¥ 3aJ]a9aMy U3yUYCHUSI MATEMATHKH TTPU OCBOCHUHN
cruenuaibaHocrteit CIIO.

Pa3nern 2 Pa3zBuTHe MOHATHUS O YHUCIIE

Tema 2.1 IlonsTHE LIENBIX, PAIMOHATIBHBIX
Y JEUCTBUTENBHBIX YNCEI

BrimonasaTe apudmeTHieckne ASHCTBUS HAJl YUCIIaMU, COUeTast YCTHBIC U MUCHMEHHBIC
MIPUEMBI; HAXOAUTH MPUOIMKCHHBIC 3HAUCHUS BEIMYWH U TIOTPEIITHOCTH BBHIYUCICHUN
(abcoroTHAS ¥ OTHOCUTENBHAS); CPABHUBATH YMCIIOBHIC BEIPAKCHUS; HAXOIHUTh
OIMOKH B MPEe0Opa30BaHUSAX U BBIYUCICHUSX;

BBITIOJIHATH PacyeThl o GopMyiam;

Tema 2.2 IloHsATHE KOMILJIEKCHOTO YHCJIA

BrimonasaTs apudmeTnieckre ASHCTBUS HAJ YUCIIaMU, COUeTast YCTHBIC U MMCbMEHHBIC
MIPUEMBI; HAXOAUTh MPUOIKCHHBIC 3HAYCHUS BEIMYUH U TIOTPEIITHOCTH BHIYUCICHUN
(abcoroTHAs ¥ OTHOCUTENBHAS); CPABHUBATH YMCIIOBBIE BBIPAKEHUS; HAXOAHUTh
OIMOKH B MPEe0Opa30BaHUSX U BBIYUCICHUSX;

HAXOJUTh YPAaBHEHUS OKPYXKHOCTH, C(Pepbl, IIIOCKOCTU. BIUUCIATE PACCTOSIHUS MEXKIY
TOYKaMH. MI3y4uTh CBOKMCTBA BEKTOPHBIX BEJIMYMH, [TPABUJIA PA3JIOKEHNS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUJIA HAX0XKICHUS KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, MTPABUJIA IEUCTBUIN C BEKTOPaMH, 3aIaHHBIMU KOOPIHUHATAMU.
[IprMeHATH TEOPHIO NIPY PELIEHNH 3a4a4 Ha IEUCTBUA ¢ BEKTopaMu. 3yunTs
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CKaJISIpHOE IIPOU3BEIEHUE BEKTOPOB, BEKTOPHOE YPABHEHUE MIPSAMOM U IIJIOCKOCTH.
[IpumeHsTs TEOPHIO IIPU PELLICHUH 3a4a4 Ha JECUCTBUS C BEKTOPaMU, Ha KOOPAWHATHBIN
METOJ, Ha IPUMEHEHHUE BEKTOPOB ISl BBIYMCIIEHUS BEJIMYHH YIJIOB U PACCTOSIHUM. ;

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

Paznien 3 YpaBHeHus U HEpaBEHCTBA

Tema 3.1 YpaBHeHus

O3HAKOMUTKCS C IPOCTEHIITUMU CBEJICHUSIMHU O KOPHSIX aareOpandecKux ypaBHEHUH, C
MIOHATHUSIMU UCCIIEIOBAHUs YPABHEHUN U CUCTEM YPAaBHEHHUM;

UCII0JIb30BaTh CBOMCTBA U Tpaduku GyHKUUN 1 peiieHus ypaBHeHul. [loBToputh
OCHOBHBIE IIPUEMBI PELLICHUS CUCTEM;

Tema 3.2 HepaBeHnctBa

pelaTh ypaBHEHHUS, IPUMEHSS BCE MTPUEMBI (Pa3ioKeHUE Ha MHOXKUTEIN, BBEJACHUE
HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, IPaUIECKUNA METO);

pemaTh CUCTEMbl YpaBHEHUH, MPUMEHSIS pa3inuHble clIocO0bl. O3HAKOMUTHCS C
o0LIMMU BOITPOCAMHU PEUIEHUS] HEPABEHCTB U UCIOJIb30BAHUS CBOMCTB U IparKOB
(GyHKUMN TPU peLIeHU

IIPUMEHATh MaTEMAaTUUYECKUE METO/IbI JUIsl PELICHUS COAEPKATEIbHBIX 3a1a4 U3
pa3NUYHBIX 00JaCTEN HAYKU U MpakTUKU. HTepnpeTupoBaTh pe3yIbTaThl, YYUTHIBAThH
peaJIbHBbIE OTPAHUYECHUS;

Pa3znen 4 KopHu, crenenu u norapu@msl

Tema 4.1 Kopuau u crenenu

O3HAKOMMUTBCA C IIOHATUCM KOPHA n-u CTCIICHU, CBOMCTBaAMH paauKalIioB, CTCIICHHU C
I[GﬁCTBHTGJ'II)HI)IM IIOKa3aTCJICM, C IIpaBHUJIaMHU CPABHCHUCM KOpHeﬁ;

O3HAKOMHUTLCA C IPUMCHCHHUCM KOpHCfI U CTEICHEU ITPHU BBIYUCIICHUHN CPCIHUX;

peoOpa3oBBIBATH YHCIOBLIE M OYKBEHHBIC BHIPAKECHHS, COJEPIKAIINE PATUKAIIBI U
CTEIIEHU, IIPUMEHSSI CBOWCTBA;
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3aMKUChIBaTh KOPEHb N-bIi CTENIEHU B BUJIC CTEIICHU C APOOHBIM MOKA3aTEIEM U
Ha00OpOT;

dbopMyIIUpOBaTH ONPEICTCHUE KOPHSI. CTENIEHU C JEUCTBUTEIBHBIM MTOKa3aTeIeM U
CBOMCTBA; BBIYUCIISATh U CPABHUBATH KOPHU, CTENIEHU C PallMOHATIBLHBIM MTOKAa3aTeeM,
JenaTh NPUKUAKY 3HAUYCHHS KOPHS, CTEIICHH, CPABHUBATH 3HAYCHUS KOPHS, CTEIICHU
UCITIONIB3YSl, MPU HEOOXOAMMOCTH, MHCTPYMEHTAIIBHBIE CPEJICTBA;

Tema 4.2 Jlorapudmbl

BBITIOJIHATD MMPE0OPa30BAHMS BRIPAXKEHUHN, IPUMEHSST (HOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JTorapu(pmMoB;

Tema 4.3 TIpeoOpazoBaHue panvoHaIbHBIX
BBIPAKCHUU

BBITIOJTHATH MPE0OPa30BaHMSI BRIPAXKEHUHN, TIPUMEHSST (DOPMYJIBI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH U JTOTapu(pMOB;

Tema 4.4 TIpeoOpazoBanue
UPpaLMOHATIBHBIX, CTEIICHHBIX U
MOKa3aTeJbHBIX BhIPXKEHUMN

BBITIOJIHATD NMPE0OPa30BaAHMS BRIPAXKEHUHN, IPUMEHSST (POPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JTOrapu(pmMoB;

OTIPEAETATH 001ACTh JOMYCTUMBIX 3HAUEHUHN JIOrapu(hMUIECKOTO BHIPAKEHUS;

Tema 4.5 Pemenue npocTenmmx
MOKAa3aTeJIbHbIX U JJOTapu(hMUUECKUX
YPaBHEHHI U HEPABEHCTB

peuIaTh IMOKa3aTCIbHBIC HPPAINOHAJIBHEIC, HOFapI/I(l)MI/I‘-ICCKI/Ie YPaBHCHUA U
HCPABCHCTBA 110 U3BCCTHBIM AJITOPUTMAM.

Paznen 5 [IpsAmble U INIOCKOCTH B IPOCTPAHCTBE

Tema 5.1 IIpsimMble B IpOCTpPaHCTBE

(DOpMYJII/IpOBaTB " IIPUBOJUTH NOKA3aTCIbCTBA IIPU3HAKOB B3aMMHOI'O PACIIOJIOKCHHA
IMPAMBIX U IIocKocTeu. Pacro3HaBaTth Ha YCPTCIKAaX U MOJACIIAX PA3JIMIHBIC ClIydau
B3aUMHOT'O PACIIOJIOKCHUS IIPAMBIX U HHOCKOCTCﬁ, APryMCHTHPOBATb CBOU CYKICHUA,

Tema 5.2 I1ocKOCTH B TPOCTPAHCTBE

DopMyIMpOBaTh U MPUBOJNUTH JOKA3ATEIHCTBA TPU3HAKOB B3aUMHOI'O PACTIOJIOKEHUS
NPAMBIX U TUIOCKOCTEN. Pacnio3HaBaTh Ha YepTekax U MOJAEISAX PA3JINYHbBIE CIIydan
B3aHUMHOT'O PACTIOJIOKEHUS MPSIMBIX U IJIOCKOCTEN, apIyMEHTUPOBATh CBOU CYXKICHUS;

dbopMyIMpoBaTh ONpeneNeHus, TPU3HAKU U CBOWCTBA MapasuIebHbIX U
NepPHEHIUKYISIPHBIX TUIOCKOCTEH, IBYTPAHHBIX U JIMHEHHBIX YTJIOB;
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BBITIOJIHATH IIOCTPOCHUS YIJIOB MEXKy MPAMBIMU, IPSIMOM U INIOCKOCTHIO, MEXKTY
IJIOCKOCTSIMM 110 OIIMCAHUIO U PACIIO3HABATH UX HA MOJIEIISIX;

Tema 5.3 I'eomerpruueckue
npeoOpa3zoBaHus IPOCTPAHCTBA

IPUMEHSTh IPU3HAKN U CBOWCTBA PACITONIOKEHUS IPSAMBIX U INIOCKOCTEN IIPU PELLICHUN
3anay. M300pakaTh Ha pUCYHKaX U KOHCTPYHPOBATh HA MOJIEIISAX MEPIECHIUKYJIISPBI U
HAaKJIOHHBIE K TUIOCKOCTH, IPSIMBIE, TapaJUIEIIbHBIE IINIOCKOCTH, YIJIBI MEXKIY NPSIMON U
TJIOCKOCTBIO U OOOCHOBBIBATh MOCTPOEHHE.

pelmaTh 3a1a4y Ha BBIYMCICHUE TEOMETPUUECKUX BeIMYMH. ONKUCHIBATh PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, OT MPSMOMU J10 TIIOCKOCTH, MEXIY MIIOCKOCTAMU. POPMYJIUPOBATH
U JIOKa3bIBaTh OCHOBHBIE TEOPEMBI O paccTosiHUsIX. M300pakaTh Ha YepTexax u
MOJEJISIX PacCTOSIHUSI U 0OOCHOBBIBATh CBOU CYXJeHUs. ONpenensaTh U BEIYUCISTh
paccTosiHus B ripocTpaHcTBe. [IpuMeHsTs PopMyIIbl U TEOPEMBI TITITAHUMETPUM JIJIs
peurenus 3ana4. O3HaKOMHUTBCS C OHATHEM MAPAIIIETBHOTO MTPOEKTUPOBAHUS U €0
cBoiicTBamu. OOpMyIMPOBATH TEOPEMY O IO OPTOTOHAIBHOW MPOEKIUH
MHOTrOyroyibHuKa. [IpumMeHaTs Teopuio i 000CHOBaHUS IOCTPOSHUM U BHIYUCIICHUIA.
ApPryMEHTUPOBATh CBOM CY’KJICHHS O B3AUMHOM PACIOJIOKEHUH MPOCTPAHCTBEHHBIX

(uryp;

Paznien 6 KoopauHaThl 1 BEKTOPHI

Tema 6.1 KoopiuHaTBI U BEKTOPBI

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 IJIOCKOCTH,
HaXOJUTb KOOPAUHATHI TOYEK. ;

HAXOJIUTh YPABHEHUS OKPYKHOCTH, C(Hepbl, IIIOCKOCTH. BHIYUCISATD pACCTOSHUS MEXKITY
ToukamMu. M3y4nTh CBOMCTBA BEKTOPHBIX BEJIMYMH, [TPABUJIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, MTPABUJIA HAXOXKJICHHUS KOOPJAUHAT BEKTOPA B
MPOCTPAHCTBE, MPABUJIA ICVUCTBHUI C BEKTOPAMH, 33IaHHBIMA KOOPJAUHATAMMU.
[IpuMeHATh TEOPUIO ITPU PELICHUH 3aJa4 Ha JECUCTBUS C BEKTOpaMu. M3yunts
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CKaJISIpHOE IIPOU3BEIEHUE BEKTOPOB, BEKTOPHOE YPABHEHUE MIPSAMOM U IIJIOCKOCTH.
[IpumeHsTs TEOPHIO IIPU PELLICHUH 3a4a4 Ha JECUCTBUS C BEKTOPaMU, Ha KOOPAWHATHBIN
METOJ, Ha IPUMEHEHHUE BEKTOPOB ISl BBIYMCIIEHUS BEJIMYHH YIJIOB U PACCTOSIHUM. ;

O3HAKOMMUTBCA C JOKA3aTCIbCTBAMU TCOPCM CTCPCOMCTPHUH O B3aUMHOM PACIIOJIOKCHUHU
IIPSAMBIX U IIOCKOCTEH C MCII0JIb30BaHUEM BCKTOPOB.

pelIaTh 331a4¥ Ha BBIYUCIICHUE T€OMETPUYECKUX BeIMUUH. OMUCHIBATH PACCTOSIHUE OT
TOYKH J0 INIOCKOCTH, OT MPSIMOM O TIIOCKOCTH, MEXKY TNIOCKOCTAMU. POPMYyIUPOBATH
Y JIOKa3bIBaTh OCHOBHBIEC TEOPEMBI O paccTosiHusIX. M300pakath Ha YepTexax u
MOJIENSIX PACCTOSIHUSL U 0OOCHOBBIBATH CBOU CYKJeHUsI. ONpenesisiTh U BEIYUCISThH
paccrosinus B ripocTpaHcTBe. [I[puMeHsaTs PopMyIbl U TEOPEMBI TIJTAHUMETPUH JIJ15
pemeHus 3a1a4. O3HAKOMUTHCS C TOHSATHUEM NapaJIEIbHOIO MPOEKTUPOBAHUS U €T0
cBoricTBamu. POpMyIMPOBATE TEOPEMY O IO OPTOTOHAIBHOM MPOEKIUH
MHOTOYTOJIbHUKA. [IpuMeHsTh Teopuro /1711 000CHOBAHUS MTOCTPOSHUN U BEIYUCIICHUN.
ApryMEHTHUPOBATh CBOM CY’KJICHHS O B3AUMHOM PACIOJIOKEHUH MPOCTPAHCTBEHHBIX

puryp;

Paznen 7 DnemeHThl KOMOMHATOPHUKHU

Tema 7.1 OcHOBHBIE TIOHATHS
KOMOMHATOPUKHU

N3yuuTh mpaBuia KOMOMHATOPUKH U IPUMEHSTH MIPU PEIICHUHA KOMOMHATOPHBIX 3a7a4,
UCIIOJIb3YsI METO/I Iepedopa v MPaBUIIO YMHOXKEHUS;

03HAKOMJICHUE C LESIMU U 3aJ]la4aMU U3yUYCHUS] MaTeMaTUKK MPU OCBOCHUU
crnermaisHocTen CIIO.

Tema 7.2 ®opmyna bunoma HeroTona

03HAKOMHUTHCSI C MOHATUAMH KOMOMHATOPUKU ¢ OMHOMOM HbIOTOHA U TPEYTrONIBHUKOM
[Tackanst u 0OBSICHATH TpUMEHEHUE HOPMYIT: pa3MEIeHUs, COUETAaHUS U IEPECTAHOBKU;

N3yuuTh npaBuia KOMOMHATOPUKH U IPUMEHSTH MIPU PELICHUHA KOMOMHATOPHBIX 3a7ad,
MCIIONIb3Ysl METOJT epedopa U MPaBUIIO YMHOXKEHUS;

Paznen 8 DnemMeHThl TEOpUH BEPOSITHOCTEN. DJIEMEHTHI MATEMATUUECKOW CTATUCTUKH
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Tema 8.1 DaeMeHTBI TEOPUU BEPOSTHOCTEN

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

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

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

paccMOTPETh MPUMEPHI BBIYMCICHUS BEPOSITHOCTEM;

Tema 8.2 DiaeMeHThl MATEMATHYECKOU
CTATUCTUKU

pemaTh MpakTUIEeCKue 3aa4i Ha 00pabOTKY YHCIOBBIX JJAHHBIX, BHIYUCICHUE UX
XapaKTEPUCTHUK.

pelaTh 3a7a4M Ha BEIYMCIICHUE BEPOSTHOCTEN COOBITHI. O3HAKOMUTHCS C
MIPECTABICHUEM YUCIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMU;

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

U3Y4YUTh KJIACCUYECKOE ONPEACIICHUE BEPOSTHOCTH, CBOUCTBA BEPOATHOCTH, TEOPEMY O
CyMME BEPOSATHOCTEN;

paccMOTPETh PUMEPHI BBIYNCIICHUS BEPOSITHOCTEM;

Paznen 9 OcHOBBI TPUTOHOMETPUHU

Tema 9.1 HucnoBast OKpy HOCTb

N3yunTh pagnaHHbld METOA U3MEPEHHUS YTIJIOB BPALICHUS U UX CBS3b C IPALyCHOU
mepoii. U300pakath yriibl BpalieHusi Ha OKPY>KHOCTH, COOTHOCUTH BEJIMYHUHY yTJa C
€ro pacroy0KeHNUEM;

(bopMyIMpOBaTh ONpeAeeHUs TPUTOHOMETPUUECKUX (PYHKIUH AJI YTII0OB TOBOPOTA U
JUISL OCTPBIX YTJIOB MPSMOYTOJIBHOTO TPEYTOIbHUKA U OOBSICHITH X B3aUMOCBS3b;

U3YYUTh OCHOBHBIE ()OPMYJITbI TPUTOHOMETPHH: (POPMYIIBI CIOKEHUS, yYABOCHHS,
npeoOpa3oBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B IPOU3BEICHUE U
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IIPOU3BEACHUS B CYMMY U IIPUMEHSTH IPY BBIYUCICHUH 3HAYEHUS
TPUTOHOMETPHUYECKOTO BBIPAXKEHHUS U YIIPOLIEHUS €T0;

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

Tema 9.2 ®opMyJibl CI0KEHUS U
MIPUBEJICHUS

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

Tema 9.3 Tpuronomerpudeckue GOpMyJIbI
JIBOMHOTO U MOJIOBUHHOTO apryMeHTa

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

MIPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA I BBIYMCIICHUS 3HAUEHUM
TPUTOHOMETPUUECKHUX (DYHKIIHI MO OTHON U3 HUX;

Tema 9.4 [IpeoOpazoBaHus TPOU3BEICHUS
TPUTOHOMETPUYECKUX (YHKIUNA B CYMMY U
Pa3HOCTh, U HA00OPOT

U3YYUTHh OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUH: (POPMYJIbI CIOKEHHUS, YABOCHHUS,
npeoOpa3zoBaHusi CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B IPOU3BEJICHUE U
MIPOU3BEICHUS B CYMMY U MPUMEHSITH NPU BBIYUCICHUH 3HAYEHUSI
TPUTOHOMETPHUUECKOTO BBIPAXKEHHUSI U YIIPOIIECHUS €T0;

Tewma 9.5 CpoiicTBa u rpaduku u
TPUTOHOMETPUUECKUX (DYHKITHI

U3YYUTH OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUH: (POPMYIIBI CIOKEHUS, yYABOCHHS,
npeoOpa3oBaHusl CyMMbI TPUTOHOMETPUYECKUX (DYHKITUN B IPOU3BEICHUE U
IIPOU3BEICHUS B CYMMY U IIPUMEHSTH IPU BBIYMCICHUU 3HAYECHUS
TPUTOHOMETPUUECKOT'O BBIPAYKEHUS U YIIPOLIECHUS €rO0;

U3YYUTh ONPEIEIICHHS ApKCUHYCA, apKKOCHHYCa, apKTaHT'€HCca Yncia, opMyIHpoBaTh

UX, n300paxaTh Ha €IMHUYHON OKPYXHOCTH, IPUMEHATD [IPU PEIICHUN YPABHEHUH.

Tema 9.6 TpuronomeTpuiyeckre ypaBHEHUs

pemath o GopmysiaM U IO TPUTOHOMETPUUECKOMY KPYTY MIPOCTEHIITNE
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Y HEPABEHCTBA

TPUTOHOMETPUUYECKNE YPABHEHHS;

M3Y4YUTh OCHOBHBIE (DOPMYJITBI TPUTOHOMETPHUH: (POPMYJIBI CJIOKEHUS, YABOCHHS,
npeoOpa3oBaHus CyMMbI TPUTOHOMETPUYECKUX (GYHKIIUN B IPOU3BEICHUE U
IIPOM3BEICHUS B CYMMY U IIPUMEHSTH IPU BBIYMCICHUU 3HAYECHUS
TPUTOHOMETPUUECKOTO BBIPAYKEHUS U YIIPOLIECHUS €TO0;

IIPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHUE TOKIECTBA JJIsI BBIUMCIICHUS 3HAYEHU I
TPUTOHOMETPUUYECKUX (DYHKIIMI 10 OTHON U3 HUX;

O03HAKOMMTBCS CO CBOMUCTBAMU CUMMETPHUU TOUYEK HA € AUHUYHOU OKPYKHOCTHU U
MPUMEHSTH UX JIJIS BBIBOAA (POPMYII IPUBEICHUS;

OPUMEHSTH 00LME METO/Ibl PEILICHUS YPaBHEHU;

Paznen 10 @ynknuu, ux cBoiictBa u rpaduku. CTeneHHbIE, TOKa3aTeIbHbBIC, JIOTApUPMUISCKHE U TPUTOHOMETPpUYECKHUE (PYHKITUN

Tema 10.1 ®yHKUIMM, UX CBOWCTBA U
rpaduku

O3HaKOMUTHCS C MMOHATHEM HCpCMCHHOﬁ, IMpuMepamMu 3aBUCHUMOCTEH MCIKIAY
INEPEMCHHBIMU

03HAKOMHUTHCS C TMIOHSATHEM TpaduKa, OnmpeeisaTh IPUHAIIEKHOCTh TOUKH TpaduKy
dbynkmuu. [To popmyite nmpocTeiinieil 3aBUCHMOCTH ONPEICIATh BUJ e Tpaduka;

BBIpAXKaTh 10 GOopMyJie OJHY MepEMEHHYI0 uepe3 Apyrue. O3HaKOMUTHCA C
onpenenenremM GyHKIUU, GOpMyIHpoBaTh ero. HaxoauTs 06acTh onpeaeaeHus u
005acTh 3HaYEHUN (QYHKIIHMH.

03HAKOMUTHCS ¢ TpuMepamMu (yHKIIMOHAIBHBIX 3aBUCUMOCTEH B peabHBIX MPoIleccax
U3 CMEKHBIX TUCUUILINH;

03HAKOMUTHCS C MOHATUEM FAPMOHUYECKHUX KOJICOAHUI U MpUMepaMu TapMOHUYECKUX
KOJI€0aHUM JIJ1s1 OMCAHMS POLECCOB B (DU3UKE U APYTUX 00JIaCTAX 3HAHMUS;

Tema 10.2 . CreneHHble, ITIOKa3aTEIIbHBIE,
JorapuGMUYECKre U TPUTOHOMETPUUYSCKHUE

byHKIIIH

O03HAKOMMTBCS C JOKA3aTEIbHBIMU PACCYKICHUAMU HEKOTOPBIX CBOMCTB JIMHEMHON U
KBaIpaTUIHOU (PYHKIMH, MPOBOAUTH HCCIICIOBAHNE JTMHEHHOM, KYCOYHO-THHEIHHOM,
IpOOHO — JIMHEWHOW Y KBaJAPAaTUYHOW (PYHKIUH, CTEIICHHBIX U JIOTapU(PMUIECKUX
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¢ynkuuid. CTpOUTh, BBIOIHATH IPEOOPA30BaHUS U YUTATh rpaduKu PyHKIUH.
Hccnenosath ux;

UCIIOJIb30BaTh CBOMCTBA (DYHKIIMIA JIJIsi CPABHEHUS 3HAUYCHUN CTETNIeHE! U JIorapu(hMOB;

Tema 10.3 [Ipeo6pazoBanus rpagukoB

O3HAKOMHUTHCS C IOKA3aTEIbHBIMU PACCYKIAECHUSAMU HEKOTOPBIX CBOMCTB JINHEWHON 1
KBaJpaTUIHON (PYHKIIMM, MPOBOJIUTH UCCIICIOBAHUE JTMHEHHON, KYCOUHO-IMHEHHOM,
OpOOHO — IMHEMHOW U KBaJApaTUYHON PYHKIUH, CTEIEHHBIX U JIOTapU(PMUUECKUX
¢ynkuuid. CTpOUTh, BBIMOIHATE IPEOOPA30BaHUs U YUTATh rpaduKu PyHKIUH.
HccnenoBath ux;

O3HAKOMUTKCS C TIOHATHEM CIIOKHOW PYHKIIUU. BEIUUCIATh 3HAaUCHHS (PYHKIIUHU TIO
3HAUYCHUIO aprymeHTa. OnpenensaTh NoJ0KEeHHE TOYKU Ha Tpaduke 1o ee KoopAruHATaM
1 Ha00OpOT;

03HAKOMHUTHCS C MOHSATUEM HENPEPHIBHON MEPUOINYECKON (DYHKIMH, (POPMYIHPOBATH
CBOMCTBa CMHYyCa U KOCUHYCa, CTPOUTD UX I'paUKH;

03HAKOMHUTHCS C MOHSATHUEM Pa3phIBHOM MEpUOANYECKON PYHKINHU, POPMYITHPOBATH
CBOMCTBA TaHT€HCA U KOTAHIE€HCA, CTPOUTH UX rpaduKy;

MIPUMEHSATH CBOMCTBA (PYHKIMH JJIs1 CPAaBHEHUS 3HAUEHU TPUTOHOMETPUUYECKUX
(GYHKIMHA, U1 pelIeHns TPUTOHOMETPUYECKUX YPABHEHHIA.

O3HAKOMHUTBCA C ITIOHATUCM I'apMOHHUYCCKHUX KOoJICOAHUH U MMpUMCpaMi rapMOHUYICCKUX
KoJIcOaHM I HJIs1 OITMCAaHUA IMPOLCCCOB B (1)I/I?>I/IKC " Ipyrux o0OacTax 3HAaHH,

MCIIOJIb30BaTh CBOMCTBA (DYHKIIMI 111 CPAaBHEHUS 3HAUEHUW CTENIEHEN U JI0rapu(pmMoB;

Paznen 11 MHororpaHHUKY U KpyTrJible TEa

Tema 11.1 [ToHITHE MHOTOTPaHHUKOB.
Buasl MHOTOTpaHHUKOB

ONMUCHIBATh U XapaKTEPHU30BaTh Pa3JIMYHbIE BUJAbl MHOTOTPAaHHUKOB, IIEPEYUCIIATD UX
AJIEMEHTHI U cBOMCTBA. M300pakaTh MHOTOTPaHHUKH U BBITIOJIHATH IOCTPOCHUS Ha
M300paKEHHSIX U HA MOJIEIISIX MHOTOI'PaHHUKOB. XapaKTeprU30BaTh U H300paxaTh
CEYEHMS], pa3BEPTKM MHOTOI'PAaHHHUKOB, BBIUUCIIATH IUIOWAAN OBEpXHOCTEH. CTPOUTH
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npocTenme ceueHus Kyoa, mpu3Mbl, TUpaMuibl. [IpuMeHsITh GakThl U CBEACHUS U3
wiaHuMeTpun. O3HaKOMUTBHCS C BUJIAMUA CUMMETPHUI B TPOCTPAHCTBE, (DOPMYIUPOBATh
ONpPENEIICHNS U CBOMCTBA. [[pUMEHATH CBOMCTBA CUMMETPHUH NIPY PEUICHUH 3aa4.
Hcnonb3oBaTh NpUOOpPETEHHBIE 3HAHUS AJI PELICHUS 3a/1a4;

U3YYUTh (POPMYJIBI IJIs1 BBIYMCIICHUS TUIOMIA e TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI
BpaieHusa. O3HaKOMUTHCS C TOHATHEM BEKTOpa. M3yunuTh AekapTOBY CUCTEMY
KOOPJIMHAT B IMPOCTPAHCTBE, CTPOUTH 110 3aJJaHHBIM KOOPJIAUHATAM TOYKHU U MIIOCKOCTH,
HAaXOJIUTh KOOPAWHATHI TOYEK. ;

Tema 11.2 CummeTpus u cedeHus B
MHOTI'OTPaHHHUKAX

MIPUMEHSTh CBOMCTBA CHMMETPHUU MPU PEILICHUH 3a]1a4 Ha Teja BpalleHus, Ha
KOMOMHAIIMIO TEIL.;

Tema 11.3 Tena u NOBEpXHOCTU BpalICHUS

I/1306pa}KaTI> OCHOBHBIC KPYTIJIBIC TCJIA U BBIITOJIHATE PUCYHOK I10 YCJIOBHIO 3a/1a4H;

ONMUCHIBATh U XapaKTEPHU30BATh PA3JIMYHbIE BUAbl MHOTOTPAHHUKOB, IIEPEYUCIIATD UX
3JIEMEHTHI U CBOMCTBA. M300pakaTh MHOIOTPaHHUKH U BBITIOJIHATH IOCTPOCHMS Ha
M300paKEHHSIX U HA MOJIEIISIX MHOTOI'PaHHUKOB. XapaKTepHU30BaTh U H300paxaTh
CEYEHUs, PA3BEPTKH MHOTOIPAHHUKOB, BRIUUCIIATH TUIOIIAIU TOBEpXHOCTENH. CTPOUTH
POCTENIITNE CEUeHHsI Ky0a, TPU3Mbl, MUpaMuibl. [[puMeHsITh GaKkThl U CBEIACHUS U3
wiaHuMeTpun. O3HAaKOMUTHCS C BUJIAaMUA CUMMETPUI B TIPOCTPAHCTBE, (HOPMYIUPOBATH
OIpeAesIeHNs U CBOUCTBA. I [pUMeHATH CBOKMCTBA CUMMETPUU IIPU PELLICHUU 3a/a4.
Hcnonb3oBaTh MpuoOpeTEeHHBIC 3HAHUS AJI PEIICHUS 3a/1a4;

Tema 11.4 O0ObeMBbI TEN

O3HAKOMUTHCA C IMOHATHUAMM IJIOIMAaAN U O6T)€Ma, aKCuoMaMu 1 CBOﬁCTBaMH;

U3YYUTHh TEOPEMBI O BEIYMCICHUNA 00bEMOB NMPOCTPAHCTBEHHBIX TEJI, PEIIaTh 3a/1a4u Ha
npuMeHeHue GopMyIl BIYUCICHUSI 00BEMOB;

pemarh 3aa41 Ha BBIYMCIIEHUE TUIOIIAIEH U IIOBEPXHOCTEN MPOCTPAHCTBEHHBIX TET,
MPUMEHSS COOTBETCTBYIOIINE (POPMYIIbI U (DaKThl U3 INTAHUMETPUU;

U3YYUTh (POPMYJIBI IJIs1 BBIYKMCIICHUS TUIOMIA e MTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI
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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. ;

OIMCHIBATh U XapaKTEPU30BATh PA3JIMYHBIE BUJIBI MHOTOIPAHHUKOB, [IEPECYUCIIATD UX
AJIEMEHTHI U cBOcTBa. M300pakaTh MHOTOTPAHHUKH U BBIIOJIHATH IOCTPOEHUS Ha
N300paKEHUSIX U Ha MOJIEIISIX MHOTOI'PaHHUKOB. XapaKTepu30BaTh U U300paKaTh
CEYCHMS, pPa3BEPTKHM MHOTOI'PAaHHHUKOB, BBIUUCIIATH IUIOAAN NOBEpXHOCTEW. CTpOUTH
npocTeine ceueHus Kyoa, mpu3msl, nupaMusl. [IpuMeHsaTs GakTsl U cBEnEHUS U3
wiaHuMeTpun. O3HaKOMUTBHCS € BUJIAMUA CUMMETPUI B IPOCTPAHCTBE, (hOPMYIUPOBATh
OmpeaeseHNs U CBOUCTBA. I [pUMeEHATH CBOKMCTBA CUMMETPUU IIPU PELLICHUU 3a]a4.
Hcnonb3oBaTh MpUOOpPETEHHBIE 3HAHUS AJI PELICHUS 3a/1a4;

IIPUMEHSTh CBOMCTBAa CAMMETPUH IIPU PEIICHUHN 3a7a4 Ha TeJIa BpPAIICHUs, Ha
KOMOMHAIIMIO TEJI.;

1/1306pa>1<aTL OCHOBHBIC KPYTJILIC TCJIa W BBIIIOJIHATD PUCYHOK I10 YCJIOBHIO 3a/1a4H,

HaXOJUTb YPaBHEHUS OKPYKHOCTHU, CPepbl, MJIOCKOCTU. BRIUUCIATH pacCTOSHUS MEXTY
TOYKaMHU. MI3y4uTh CBOKMCTBA BEKTOPHBIX BEJINYMH, IIPABUIIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIpaBUila HAX0XAECHNUS KOOPAUHAT BEKTOpa B
IIPOCTPAHCTBE, IIPaBUJIa JEUCTBUI C BEKTOPAMH, 3aJaHHBIMA KOOPAUHATAMM.
IIprMeHATH TEOPUIO IIPU PELICHUH 3a4a4 Ha IEUCTBUA ¢ BeKTopaMu. M3yunTs
CKAJIIPHOE NIPOU3BEACHUE BEKTOPOB, BEKTOPHOE YPABHEHUE MPSIMOU U IUIOCKOCTH.
[IpumeHsTs TEOpHIO IIPU PELLICHUH 3a7a4 Ha JCUCTBUS C BEKTOPaMU, HA KOOPAWHATHBIN
METO/I, Ha IPUMEHEHNE BEKTOPOB ISl BBIYMCIICHUS BEJIMYUH YITIOB U PACCTOSIHUN. ;

Pa3nen 12 Hauana MareMaTyecKoro aHajan3a

Tema 12.1 IlorgTue nocienoBaTeIbHOCTH

O3HAKOMUTHCS C MMOHITUEM YMCIIOBOM IIoCJICA0BATCIIbHOCTH, criocobamu ee 3aJaHus,
BBIYHUCJIICHUAMHA €€ YJIICHOB, C IIOHATHUCM IIPEACIIa ITOCICIOBATCIIbHOCTH,
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pemniath 3a7a4u Ha IpuMeHeHne (opMyJibl CyMMbI OECKOHEUHO yObIBalOIIEH
r€OMETPUYECKON IPOrPECCHH;

Tema 12.2 IloHsiTHE TPOU3BOTHOM

O3HAKOMUTLHCA C ITIOHATHCM HpOHSBOI{HOﬁ;

U3YYUTH U POPMYJIHPOBATH €€ MEXaHUYECKUN U TEOMETPUUYECKUN CMBICII, U3YUUTh
QJTOPUTM BBIYMCIICHUS IPOU3BOHON HA TPUMEPE BHIYUCIIEHNS MTHOBEHHON CKOPOCTH
U yTJI0BOT0 KO3 (UllMeHTa KacaTeIbHOM;

COCTaBJIATh YPaBHCHHUE KacaTeIbHOM B 00IIIEM BHU/IE;

BBLYYMTb NpaBuiIa JudepeHIMpoBaHms, Ta0INIy IPOU3BOIHBIX AIEMEHTAPHbIX
GyHKUMNA, TpUMEHATH 114 TudepenrpoBanus GpyHk

M3YYUTH TEOPEMBI O CBSI3U CBOMCTB (DYHKIIMH M MPOU3BOHOM, (POPMYIUPOBATH UX;

Tema 12.3 UccnenoBanue GhyHKIUMN ¢
MTOMOIIIBIO MPOU3BOHOM

U3YYUTHh TEOPEMBI O CBS3U CBOMCTB (DYHKIIMH U MMPOU3BOIHOM, (POpMYIUPOBATH UX;

MPOBOAUTH C TOMOIIIBIO MMPOU3BOAHON HccienoBaHue (DYHKIUHU, 3a1aHHON (HOpMYJIIO;

yCTaHaBJIMBATh CBSI3b CBOMCTB (DYHKIIMH M MPOU3BOIHOM MO UX rpadukam;

OPUMEHSTH TPOU3BOAHYIO JUJISl PEILICHU 3a/1a4 HA HAXOXKJIEHUE HAauOOJbIIETO,
HAaMMEHBIIEro 3HAY€HUs U Ha HaXO0XKJIEHUE HKCTPEMYyMa;

Tema 12.4 Bropast npousBogHas

O3HAKOMUTLCA C ITIOHATHCM HpOHSBOI[HOﬁ;

U3YYUTh U POPMYTUPOBATH €€ MEXAHUYECKUM U T€OMETPUUECKUN CMBICH, U3YIUTh
QJITOPUTM BBIYMCIICHUS IPOU3BOIHON HA TPUMEPE BHIYUCIICHNS MTHOBEHHON CKOPOCTH
U YTJI0BOTr0 KO3 (UlleHTa KacaTeabHOM;

BBIYUUTH TIpaBuia nuddepeHImpoBanusi, TaOIUILy MPONU3BOIHBIX AIEMEHTAPHBIX
byHKUIUN, TPUMEHTH 11 TuddepenipoBanns GyHk

IIPOBOJIUTH C TIOMOIIIBIO MTPOU3BOIHON HcclieIoBaHue QYHKIINH, 3aJaHHONU (POpMYII0ii;

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

yCTaHaBJIMBATh CBS3b CBOMCTB (DYHKIIMH U MPOU3BOIHOM MO UX rpadukam;
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IMPUMCHATH IIPOU3BOJHYIO IJIS PCIICHUA 3a1da4 Ha HAXOXKICHUC HaH6OJ'II>IH€FO,
HAUMCHBIICTO 3HAYCHNA U Ha HAXOKJICHUC 9KCTPEMYyMaA,

Tema 12.5 IlepBooOpa3Hasi u uHTErpal

03HAKOMUTBCSI C MOHITUEM UHTETpaja u NepBooOpa3Hoil;

U3YYUTh MPaBUIa BBIYUCIICHHS TIEpBO0Opa3Hoi u Teopemy HeroTona-Jleitonuma;

pelaTh 3a/1a4uy Ha CBSI3b IEPBOOOPA3HON U €€ C MPOU3BOAHOM, HAa BBIYMCICHHE
nepBooOpa3HOil s JaHHOW PYHKIUY;

pemaTh 3a1a9M Ha IPUMEHECHHE HHTETpalia JIs BEIYUCICHUS (PU3NUCSCKUX BEITUYUH U
IUTOIIAAEH.

U3YYUTh U POPMYTUPOBATH €€ MEXAHUYECKUM U T€OMETPUUYECKUN CMBICH, U3YIUTh
QJITOPUTM BBIYMCIICHUS IPOU3BOHON HA TPUMEPE BHIYUCIICHUS MTHOBEHHON CKOPOCTH
U yTI0BOTro K03 UlieHTa KacaTeabHOM;

O3HAKOMHUTHCS C MOHITHEM YHCIIOBOU IIoCJICA0BAaTCIIbHOCTH, criocobamu ee 3aJaHus,
BBIYUCJIICHHUAMHA €C YJICHOB,; C ITIOHATHCM IIPCACIIa ITOCIICIOBATCIbHOCTH,

BBIYUYUTh MpaBuia 1M hepeHupoBanusl, TaOIUIy MPOU3BOJHBIX AIEMEHTAPHBIX
GyHKUMNA, TPUMEHATH A1 TudPepeHnnpoBanus GpyHK

IMPUMCHATH IIPOU3BOJHYIO IJIS PCIICHUA 3a1da4 Ha HAXOXKIACHUC HaI/I6OJ'II>HIeFO,
HAMMCHBIICTO 3HAYCHNA U Ha HAXOKJICHUC S9KCTPCMYMaA,
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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

MaTCMaTHKH.

OBECIIEYEHHOCTDB BCEX BUJ10B TABOPATOPHBIX PABOT N
NMPAKTUYECKHUX 3AHSATHUH (nanee — JITIP)

HaumenoBanue 3ansatus JIIIP

Ilepedyens o00pyaoBaHus

2.1.2 ITpubnm>xkeHHOE 3HAYCHUE BETUYUHBI.
AOcCoII0THas! HOTPEIIHOCTb,
OTHOCHUTEIbHAs! TOTPEIIHOCTb.

[lepconanbHblii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMeIUIHHBIIA TPOEKTOP

2.2.2 BbINIOTHEHNE PEUIEHUN KBAIpATHBIX
ypaBHEHUH C OTPUIIATEIbHBIM
JUCKPUMUHAHTOM.

[lepconanbhblii KOMITbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUWHBINA TPOEKTOP

2.2.3 KonrtponbHas padbota Nel
"KommiekcHbie yucina."

IlepconanbHblil KOMIIbIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TIPOEKTOP

3.1.2 UppaunroHaibHble YpaBHEHUS.

[TepconanbHbIil KOMIIBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMeIUHHBIN TPOEKTOP

3.1.3 Pemenue uppanuoHaIbHbBIX
YpaBHEHUM.

[TepconanbubIil KOMITBIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

3.2.2 PannoHanbHbIE U UpPAlMOHAIbHBIE
HepaBeHCTBAa. MeTox HHTEpBaoB.

[lepconanbhblii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUIAHBIN TPOEKTOP

3.2.3 PanvoHanbHbIE U UppPalMOHAIbHBIE
HEpaBeHCTBAa. MeTo UHTEPBAJIOB.

[Tepconanbnblii KOMITBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

3.2.4 PemeHune nppanoHaIbHbBIX
YPaBHEHUI U HEPABEHCTB.

[lepconanbHblii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMeIUIAHBIIA TPOEKTOP

3.2.5 Penienre ypaBHEHHI U HEPABEHCTB.

[TepconanbHbIi KOMIIBIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUWHBINA TPOEKTOP

3.2.6 KonTposbHas padora Ne 2 o reme
«Perrenne ypaBHEHU 1 HEPABEHCTBY.

IlepconanbHblil KOMIIBIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
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Office 2010, MynbTUMeIUHHBIN TPOEKTOP

4.1.2 CteneHu ¢ paluoOHaIbHBIMU
MOKa3aTesIMU, UX cBoiicTBa. CTeneHu ¢
JNEUCTBUTEIbHBIMU MTOKA3ATEIISIMH.

[TepconanbubIil KOMITBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

4.1.3 Pewienue 3a1a4 1 ynpaKHEHUN Ha
IIPUMEHEHUE CBOVWCTB CTEIICHEM.

[lepconanbhblii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUIHHBII TPOEKTOP

4.2.2 Jlorapudmbl. OCHOBHBIE CBOMCTBA
JorapupMoB.

[Tepconanbhblii KOMITBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

4.2.3 JlecaTuuHsble JIOrapu(msi.
HatypanbHble orapudmsi.

[lepconanbublii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynpTUMEIUIAHBIIA TPOEKTOP

4.2.4 IlpaBuiia neiicTBui ¢ jorapudmamu.
[lepexoa Kk HOBOMY OCHOBAHHUIO.

[TepconanbHbIi KOMIIBIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUWHBINA TPOEKTOP

4.4.2 Tlpeo6pazoBanue jJorapupMuaeckKux
BBIPAKCHUMU.

IlepconanbHblil KOMIIBIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

4.5.2 Penrenue nmoka3aTteiabHBIX
ypaBHeHUN. [loka3aTenbHbIe HEPABEHCTBA.

[TepconanbHbIit KOMIBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMeIUHHBIN TPOEKTOP

4.5.4 Pemenne nmorapuMudecKux
YPABHEHUM, CBOISAIINXCS K POCTEHUIINM.

[TepconanbhbIil KOMITBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

4.5.5 Pemienue ynpaxHEHUH 1O TEME
"Kopnu, crenenu, norapumsl".

[lepconanbHblii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUIHHBIIA TPOEKTOP

4.5.6 KontponbHas padota Ne3 mo teme:
«Kopnu, crenienu u norapudme.

[lepconanbhblii KOMITbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBINA TPOEKTOP

5.3.1 'eomeTpuyeckue npeoOpazoBaHUs
IpOCTPaHCTBA: apaljIeNIbHbINA EpeHoC,
CUMMETPHSI OTHOCUTEIBHO MJIOCKOCTH.

IlepconanbHblil KOMIIBIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

5.3.2 Pemienue 3aganuii o teme «lIpsimbie
Y TJIOCKOCTH B IPOCTPAHCTBEY.

[TepconanbHbIlt KOMIBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP
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5.3.3 Kontpomnbnas padora Ne 4 o Teme
«[IpsiMBbI€ ¥ TUIOCKOCTH B IPOCTPAHCTBEY.

[lepconanbhblii KOMITbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBINA TPOEKTOP

6.1.6 Mcnons3oBanue KOopaAuHAT U
BEKTOPOB IPH PELIEHUN MAaTEMATUYECKUX
Y IPHUKJIAJHBIX 3aa4.

IlepconanbHblil KOMIIBIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

6.1.7 N3yueHnue nmpoeKkIuu BEKTopa Ha OCh.

HaXO)K,Z[CHI/IG HpOGKHI/Iﬁ BCKTOPOB Ha OCH.

[TepconanbHbIlt KOMIIBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMeIUHHBIN TPOEKTOP

6.1.8 PemieHne ynpaxHeHU 110 TEME
«KoopauHatsl U BEKTOPBD.

[TepconanbubIil KOMITBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

6.1.9 KonTtponbHas pabora Ne 5 mo teme
«KoopauHaTsl ¥ BEKTOPBIY.

[lepconanbublii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUIHHBII TPOEKTOP

7.1.2 Pemenue 3a1a4 Ha OOACYET YMCIIa
MIePECTaHOBOK M Pa3MEIIICHUIA.

[Tepconanbublii KOMITbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

7.1.3 Pemenue 3aaa4 Ha MOJICYET YUCA
coueranuil. [IpaBuiio cymmel, nmpaBuino
IIPOU3BEACHUS.

[lepconanbHblii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynpTUMeIUIAHBIIA TPOEKTOP

7.2.1 ®opmyna 6maoma HeroToHa.
CaolicTBa OMHOMUAIBHBIX
koa¢punrentos. Tpeyronbuuk [lackans.

[TepconanpHbIil KOMIBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMETUWHBINA TPOEKTOP

7.2.2 TpeyronbHuk Ilackans. Pemenue
3aJlaHui Ha TPUMEHEHUE (HOPMYJIBI
ounoma HproToHa.

IlepconanbHblil KOMIIBIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

7.2.3 Pemienue 3agaHuil o TEME
"J11eMEeHTbl KOMOMHATOPUKH'".

[TepconanbHbIit KOMIBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMeIUNHHBIN TPOEKTOP

7.2.4 KontponbHas padota Ne 6 o Teme
«IMeMEeHThl KOMOWHATOPHUKIY.

[TepconanbhbIil KOMITBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

8.2.3 Pemenue 3aaHuii 1o
TeME: «IJEMEHTBI TEOPUHU BEPOSTHOCTEN U
MaTeMaTU4YECKON CTATUCTUKI.

[lepconanbHblii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynpTUMeIUIAHBIIA TPOEKTOP

8.2.4 KontponbsHas padora Ne7 o
TeMe: «DJIEMEHTBI TEOPUU BEPOITHOCTEN U

[lepconanbhblii KOMITBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
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MaTeMaTUYECKON CTaTUCTUKH.

Office 2010, MynbTUMeIUHHBIN TPOEKTOP

9.1.3 CooTHolI€HUE MEKTY
TPUTOHOMETPHYCCKUMH (QYHKITUIMH
OJIHOTO apTyMEHTA.

[TepconanbubIil KOMITBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

9.1.4 YeTHOCTh ¥ HEUETHOCTH
TPUTOHOMETPUUECKUX (DYHKIUH.

[lepconanbhblii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUIHHBII TPOEKTOP

9.1.5 Haxoxxaenue oaHOMI
TPUTOHOMETPHIECKON (DYHKITUHU T10
3aJITAaHHOMY 3HAYCHUIO JIPYTOM.

[Tepconanbhblii KOMITBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

9.2.2 Pemenue 3aaa4 U yIpaxHEHU HA
npuMeHeHue GopMyJ CIOKEHUS U
IPUBEACHUS.

[lepconanbublii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynpTUMEIUIAHBIIA TPOEKTOP

9.3.2 IlpeoOpazoBanre BEIPAKESHUM C
MOMOIIBIO GOPMYJT IBOWHOTO U
MOJIOBUHHOT'O apryMEHTAa.

[TepconanbHbIi KOMIIBIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUWHBINA TPOEKTOP

9.6.3 Pemenue 3aganuii mo TeMe
"Tpuronometpus".

IlepconanbHblil KOMIIBIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

9.6.4 KontposbHas padbora Ne§ o teme
«Tpuronomerpusd».

[TepconanbHbIit KOMIBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMeIUHHBIN TPOEKTOP

10.3.2 ITocTpoenue rpaduKoB C MOTYJIEM.

[TepconanbhbIil KOMITBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

10.3.3 IIpeo6pazoBanue rpadukon
TPUTOHOMETPHUECKUX (PYHKITHIA.

[lepconanbHblii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUIHHBIIA TPOEKTOP

10.3.4 IIpeo6pazoBanue rpaduxon
TPUTOHOMETPHUECKUX (PYHKITHIH.

[lepconanbhblii KOMITbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBINA TPOEKTOP

10.3.5 Pemenue ynpaxHEHUH 110 TEME:
"CaoticTBa u rpapuku GyHKIUI".

IlepconanbHblil KOMIIBIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

10.3.6 KonTpomnbsHas padora Ne9 no teme:

"CpoticTBa u rpaduku pyHKImA".

[TepconanbHbIlt KOMIBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP
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11.2.1 CummeTtpus B kyOe, B
napasuieNienureie, B Ipu3Me U B
UpaMu/Ie.

[lepconanbhblii KOMITbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBINA TPOEKTOP

11.3.3 Konyc. YcedueHHbI KOHYC.
[1;momia i MOBEPXHOCTH KOHYCA.

IlepconanbHblil KOMIIBIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

11.3.5 OceBble ceyeHUs U CEUCHUS,
napasuiesibHble OCHOBaHUIO. Perenue
3a/IaHUI HA TTIOCTPOCHHUE OCEBBIX CCUCHUN U
CEUYCHUH, apaieJIbHBIX OCHOBAHUIO.

[TepconanbHbIlt KOMIIBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMeIUHHBIN TPOEKTOP

11.4.1 O6beM PAMOYTOIHHOTO
napaymenenunena. O0bemM npsiMoit u
HAKJIOHHOW MPU3MBI U MUIUHAPA.

[TepconanbhbIil KOMITBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

11.4.2 O6bem nupamuibl, KOHYyCa, mmapa.
[Tnomans cdepsl.

[lepconanbHblii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMeIUIHHBIIA TPOEKTOP

11.4.3 Pemntenue 3a1aguii 1o TEME:
«MHOTOTpaHHUKH B KPYTJIbIC TEIIaY.

[lepconanbhblii KOMITBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBINA TPOEKTOP

11.4.4 KontponpsHas padora NelO o teme:
«MHOTOTpaHHHUKH U KPYTJIbIEC TEIa.

[lepconanbHblil KOMIIBIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TIPOEKTOP

12.2.4 TIpousBoHasi CyMMBbI, pa3HOCTH,
MPOU3BEIEHUS, YACTHOTO.

[TepconansHbIlt KOMIBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

12.2.5 IIpousBoaHas CIOKHOU (PYHKITUH.

[TepconanbnbIil KOMITBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

12.2.6 IlpousBogHast CIOXHOW (QyHKIIUH.

[lepconanbhblii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUIHHBIN TPOEKTOP

12.2.7 IIpousBoHas MOKa3aTeIbHON U
jgorapuMuueckon QyHKIIHMA.

[Tepconanbhblii KOMITBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

12.3.1 UccnenoBanue GyHKIUMH ¢
OMOIIBIO Npou3BoaAHOU. [locTpoeHne
rpadukoB QpyHKINN C TPUMEHEHUEM
MIPOU3BOJHOM.

[lepconanbublii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynpTUMeEIUIAHBIIA TPOEKTOP
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12.3.2 UccnenoBanue QyHKIUN ¢
MOMOIIBIO Mpou3BoIHOM. [locTpoeHue
rpa¢ukoB GYyHKIUN C TPUMEHEHUEM
MIPOU3BOJHOM.

[lepconanbhblii KOMITbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBINA TPOEKTOP

12.4.2 Pentenue 3agaouii o TeMe
«ITpousBogHas».

IlepconanbHblil KOMIIBIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

12.4.3 KonTposabHas padora Nel3 mo teme
«IIponsBoaHas».

[TepconanbHbIit KOMIBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMeIUNHHBIN TPOEKTOP

12.5.5 Pentenue 3amanuii Ha HaXO0XKJIEHUE
NIePBOOOPA3HBIX U HHTETPAJIOB.

[TepconanbhbIil KOMITBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

12.5.6 Pentenue 3amanuii Ha HAXO0XKJICHUE
MEePBOOOPA3HBIX U UHTETPAJIOB.

[lepconanbHblii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMeIUIHHBIIA TPOEKTOP

12.5.8 IlpumeHeHne onpeaeaeHHOro
WHTErpaia g HaX0XICHU IUI0IAaau
KPUBOJIMHEVHOW TPAICIUU.

[lepconanbhblii KOMITBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBINA TPOEKTOP

12.5.9 ITIpumeHeHue uHTEerpaia B Gu3nKe U
TEOMETPUH.

[lepconanbHblil KOMIIBIOTEDP, Microsoft
Windows 7, Google Chrome, 7-Zip,
MynpTUME THHBIA IPOEKTOP

12.5.10 [Ipumenenue nnterpaia B Gusnke
U T€OMETPUH.

[TepconansHbIlt KOMIBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

3.2. UudopmannoHHoe odecnievyeHne 00yueHust
[lepeueHb peKOMEHyEMBbIX YUEOHBIX, Y4EOHO-METOIMUECKUX TIEYaTHBIX U/WIH
AJIEKTPOHHBIX U3JJaHUI, HOPMATUBHBIX U HOPMATUBHO-TEXHUUECKUX JOKYMEHTOB

Ne |bu0auorpapuyeckoe onucanue

Tun (ocHOBHOM
HCTOYHUK,
JAOIOJTHUTEIbHbIH
HCTOYHUK,
3JIEKTPOHHBIU

pecypc)

1. |B yuebHoM nocoduu «MaTemaTuka» BIEpBbIE B yUeOHOI
JUTEPAType B MOJHON Mepe peann3oBaHa KOHUEIIUS
M3YUYCHHUSI CUCTEMBI 1IEJIbIX HEOTPULIATEIIbHBIX YUCET —
OCHOBHOTO MOHATHSI HAYAJIbHOTO Kypca MaTeMaTUKH — KaK

[ocHOBHas|
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MOIIIHOCTH KOHEUYHOI'0 MHOK€ECTBA. TakoH moaxoa Haubosee
OJIM30K UCTOPUUYECKOMY PA3BUTHIO U U3JIOKEHUIO MOHSITHUS
Yyucia B IIKOJBHOM Kypce MaTeMaTuku. B mocobuu
CHUCTEMATU3UPOBAHO U3JIATAKOTCS TEOPETUUECKUE OCHOBBI
Ha4aJIbHOTO Kypca MaTEMAaTHKH C YYETOM COJAECPKATEIbHOU
crnenn(uKH MpernoiaBaHus €€ B HAa9aJIbHOM IIKOJIC U KaK
0a3bl 11 pa3BUTHS TPO(PECCHOHATBHBIX M CIICITHATBHBIX
KommeTeHIIni. [IepBbie riaBbl TOCOOMS TTOCBSIICHBI
JIOTUYECKOMY 00OOCHOBaHHIO MaTeMaTuku. Bo BTopoii yactu
CTpoUTCA (CHayasIa Kak TEOPETUKO-MHOKECTBEHHASI MOJIETb,
Y JIUIIB 3aT€M C TTIOMOIIbI0 aKCUOMATHKH ) BaYKHCHUIIIUMA
00BEKT HAYaJILHOTO Kypca MaTeMaTUKU — CHUCTEMa IEJIbIX
HEOTPHUIIATEIbHBIX YUCEIL. [[eiCTBUTENbHbBIC YHCIIA JIS
Ha4aJIbHOTO Kypca MaTeMaTUKU MPEACTABIISIIOT UHTEPEC, B
MEPBYIO OYEPE/b, KAK BEIIMYUHBI, B TOM YUCIIE U
reoMerpuueckue. CBOMCTBA CUCTEMBI JCUCTBUTENBHBIX
YUCEeN U MOHSTHUE BEJIMUUHBI 00CYKIAIOTCS BMECTE C
AJIEMEHTaMH T€OMETPUH B TPEThEN YacCTH yUeOHOU KHUTH.
[ToaroToBIICHO B IMMOJTHOM COOTBETCTBHH C TPEOOBAHUSIMHU
deaepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa BBICIIETO 00pa30BaHMs 10 HAIIPABICHHUIO
noaroToBku O6akanaBpoB 44.03.01 «Ilemarorudeckoe
oOpazoBanuey, mpoduib «HagansHoe oOpazoBaHuey.
Marepuan yaeOHOro mocoOust UMEET SIPKO BBIPAKEHHYIO
npo¢eCCUOHANIBHO-TIEITarOTUUECKYI0 HAMPaBICHHOCTh, U
MOATOMY MOCOOUE MPEACTABIIAECT UHTEPEC JIs YUUTEIEH U
YYalIMXCs CPEAHUX IIKOJI, THMHA3UM U JIULIEEB.

Hanasa A.A. Maremaruka : yaeOnuk / A.A. Jlagass. - 3-¢
u3a., uctp. u gom. - M. : UTHOPA-M, 2017. - 544 c.

[ocHOBHA|

JIucuukun B.T. Maremaruka B 3aa4ax ¢ peIIEHUSIMU :
yueOHoe nocobue / B.T. Jlucnukun, Conoeituuk N.JL.. - 3-¢
u3 1., crep. - CII6. : M3natensctBo, 2011. - 464 c.

[ocHOBHaA|

Anre0pa u Hadana maTematudeckoro ananusa 10-11 kmacc:
0a30BbIN YPOBEHB : YUCOHUK JJIs1 00111€00p yupeKaeHU /
[II.A. AnumoB u ap. - 17-e uza., crep. - M. : [IpocBenienue,
2012.-464 c.

[ocHOBHA|

['eometpus. 10-11 kmace : yuebnuk / JI.C. Atanacss, B.®.
byty3o0B, C.b. Kagomues. - 20-e uza.. - M. : IIpocBewienue,
2011.-255c.

[ocHOBHAs |
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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 HNHaexkc TeMbl 3aHATHSA
YMEHMS, yCBOCHHbIC 3HAHUSA)

Texkymmit konTpoJb Ne 1.
Metoasbl u ¢popmbl: KonrposbHas pabora (CpaBHEHHE C aHATIOTOM)
Buj KOHTPOJIS: MHCEMEHHAsI KOHTPOJIbHAS paboTa

1.4 uctoputo pa3BUTHUS MOHATHUS YHCIIA, 1.1.1,2.1.1,2.1.2,2.2.1,2.2.2
CO3JaHUsI MAaTEeMaTUUECKOr0 aHaJIn3a,
BO3HUKHOBEHUS U PA3BUTUSI TCOMETPUH;

1.1 3Hauenune maremarnueckout Hayku mis |1.1.1,2.1.2,2.2.1,2.2.2
pelIeHus 3a7a4, BOSHUKAIOIINX B TCOPUU U
MIPAKTHUKE;

2.2 HaxOAUTh MPUOIMKECHHBIC 3HAUCHUS 2.1.1,2.1.2
BEJIMYMH U MOTPEITHOCTH BBIUUCIICHHUM
(abcomoTHAst 1 OTHOCUTEIbHAS);

2.5 nonwp3oBaThCA NPUOIMAKEHHOU onleHKoi |2.1.1, 2.1.2
MpU MPAKTUYECKUX pacueTax;

Texymmii KOHTPOJIb Ne 2.
Metoasbl u ¢popmbi: Konrpoinbnas pabora (CpaBHEHHE C aHATIOTOM)
Buja koHTpoOJIsi: TUCbMEHHAs KOHTPOJIbHAs paboTa

2.18 pelniath panioHaJIbHEIE, 3.1.1,3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2.4,
MOKa3aTeNbHbIE, IOTapru(MHUIECKHeE, 3.2.5

TPUTOHOMETPUUECKHUE YPAaBHEHUS,
CBOJISIIIIUECS K JIMHEWHBIM U KBaJPATHBIM, a
TaK)Ke aHAJIOTUIHBIC HEPABEHCTBA U

CHUCTEMBI;
2.20 uzo0paxaTh Ha KOOPJAUHATHOM 3.1.1,3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2.4,
IIJIOCKOCTH PELICHUS YPaBHEHU, 3.2.5

HEPABEHCTB U CUCTEM C JIBYyMS

HEU3BECTHBIMU;

2.19 ucrnonws3oBaTh rpapUUIECKUl METO 3.1.1,3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2.4,
pelIeHNs] YpaBHEHUN U HEPABEHCTB; 3.2.5

2.3 cpaBHMBATh YHCIIOBBIE BHIPAKCHUS, 3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2.4,3.2.5

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,
43.1,44.1,44.2,45.1,45.2,4.5.3,4.54,
4.5.5

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,
43.1,4.4.1,44.2,45.1,4.5.2,45.3,4.54,
4.5.5

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;

5.1.1,5.2.1,5.2.2,5.2.3,5.2.4,5.3.1,5.3.2

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

cTp. 68 u3 78




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;

45.6,6.1.1,6.1.2,6.1.3,6.14,6.1.5,6.1.7

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,
6.1.8

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,
6.1.8

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;

7.1.1,7.1.2,7.2.1,7.2.2,7.2.3

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.

8.1.1,8.1.2,8.1.3,8.2.1,8.2.2,8.2.3

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,
9.6.3

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, 10.3.4, 10.3.5

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, 10.3.4, 10.3.5
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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,
10.3.1,10.3.2,10.3.4

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.

6.1.9,10.1.1, 10.1.2, 10.1.3, 10.2.1, 10.2.2,
10.3.1,10.3.2,10.3.4

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,
114.1,11.4.2,11.4.3

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,
11.4.1,11.4.2,11.4.3

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, 12.2.6,
12.2.7,12.3.1,12.3.2,12.4.1, 12.4.2

2.14 ucnonb30BaTh MPOU3BOIHYIO JJIs
U3YYEHUS! CBOMCTB (DYHKIMI U MOCTPOCHUS
rpaduKos;

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, 12.2.6,
12.2.7,12.3.1,12.3.2,12.4.1, 12.4.2

2.15 npuMeHSITh TPOU3BOIHYIO JIJIs
MIPOBEICHUSI PUOMKEHHBIX BBIUNCICHUH,
peuars 3a1a4u IPUKIaJHOTO XapakTepa Ha
HAXOXJIEHUE HAaUOOJBIIETO U
HaWMEHBUIETO 3HAYECHNS;

12.1.1,12.1.2,12.1.3, 12.1.4, 12.2.1,
12.2.2,12.2.4,12.2.5,12.2.6,12.2.7,
12.3.1,12.3.2,12.4.1, 12.4.2
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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;

223,7.1.2,11.44,12.2.2

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

12.5.1,12.5.2,12.5.3,12.54, 12.5.5,
12.5.6,12.5.7,12.5.8, 12.5.9, 12.5.10

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, 12.5.5, 12.5.7,
12.5.8,12.5.9

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

11.43,11.4.4,12.5.1,12.5.2,12.5.3,
12.5.4,12.5.5,12.5.6, 12.5.7, 12.5.8,
12.5.9,12.5.10

4.2. [IpoMekyTOYHAA aTTECTALUSA

Ne cemecTpa Bux npoMexxyTOYHOM aTTeCTAUU

1 DK3aMeH

IK3aMeH MOKeT ObITh BbICTABJIEH ABTOMATHYECKH 110 pe3yJabTaTaM TEKYIIHUX

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;

1.1.1,2.1.2,2.2.1,2.2.2,2.2.3,7.1.2

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;

4.5.6,6.1.1,6.1.2,6.1.3,6.14,6.1.5,6.1.7,
6.1.9

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

7.1.1,7.1.3,7.2.1,7.2.2,7.2.4

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,
6.1.8,6.1.9

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

2.1.1,2.1.2

2.3 CpaBHHMBATh YUCJIOBBIE BHIPAKECHUS,

3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2.4,3.2.5,
3.2.6

2.4 HaXOIUTh 3HAYEHUS KOPHSI, CTEIICHH,
jorapudma, TPUTOHOMETPUUECKUX
BBIpaKEHUN Ha OCHOBE OIpEJIeICHUS,
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,
43.1,44.1,44.2,45.1,4.5.2,4.53,4.54,
4.5.5

2.5 noap30BaThCA MPUOTUKEHHON OIEHKOM
MIpU IPAKTHYECKUX pacyeTax;

2.1.1,2.1.2

2.6 BBINIOJHATH MpeoOpa3oBaHUs
BBIpAKEHUMN, TPUMEHSST (DOPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMM CTEIICHEM,
Jorapu(mMoB, TPUTOHOMETPUUECKUX

4.1.1,4.1.2,4.1.3,4.2.1,4.2.2,4.2.3,4.2 4,
43.1,44.1,44.2,45.1,4.5.2,4.53,4.54,
4.5.5
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byHKIMH;

2.7 ucnoyib30BaTh NPHUOOPETCHHBIC 3HAHUS
U YMEHHS B IPAKTUIECKOM JCSITEILHOCTH U
MOBCEHEBHOM KU3HU: JUISI MPAKTHYECKUX
pacdeToB 1o (hopmysiaM, BKIIIOYAs
(dbopMyIIbI, colepIKaIue CTETICHH,
pajuKaIbl, TorapuMbl U
TPUTOHOMETpHUUYECKUE QYHKITUH,
UCIIOJIB3YSI P HEOOXOAMMOCTH
CIIPABOYHBIC MaTEPHUAIIbI M POCTECHUIIINE
BBIYHCIIUTEILHBIC YCTPOUCTBA.

4.1.1,4.1.2,4.1.3,4.2.1,4.2.2,4.2.3,4.2.4,
43.1,44.1,44.2,45.1,45.2,4.5.3,4.54,
4.5.6,6.1.1,6.1.2,6.1.3,6.1.6,6.1.7,7.1.3

2.12 ucnons30BaTh MPUOOPETEHHBIE
3HAHUA U YMEHUS B MPAKTUUECKON
NESTETLHOCTH U TTOBCETHEBHOM YKU3HU: JIJIS
OMMCAHMS C TIOMOIIbIO QDYHKIIHIMA
Pa3IMYHBIX 3aBUCUMOCTEH, MpeACTaBICHUS
uX rpauyecku, UHTEPIPETALIUU
rpadukos.

6.1.4,6.1.9

2.18 pemiath palmoHaiIbHBIE,
MOKa3aTebHbIE, JIOTapu(MHUIECKHE,
TPUTOHOMETPHUUECKNE YPABHEHHUS,
CBOJISIIIIMECS K JIMHEWMHBIM U KBaJAPATHBIM, a
TaK)Ke aHaJIOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

3.1.1,3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2 4,
3.2.5,3.2.6

2.19 ucnonp30BaTh rpauUECKUil METOA
pEILICHNs] YPAaBHEHUI U HEPABEHCTB;

3.1.1,3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2.4,
3.2.5,3.2.6

2.20 uzo0paxaTh Ha KOOPJUHATHOU
IUIOCKOCTH PEICHUS] YPABHEHUH,
HEPABEHCTB U CUCTEM C JIByMS
HEU3BECTHBIMU;

3.1.1,3.1.2,3.1.3,3.2.1,3.2.2,3.2.3,3.2.4,
3.2.5,3.2.6

2.22 uCcnonap30BaTh MPUOOPETEHHBIE
3HaHUA U YMEHUS B IPAKTUUECKON
JEATEIIbHOCTH U MIOBCEAHEBHON KU3HU:
JUTSI IOCTPOCHMSI M UCCIIEIOBAHUS
MPOCTEUIINX MATEMaTUUYECKUX MOJIEIICH.

6.1.5

2.25 onuchIBaTh B3aMMHOE PACIIOJI0KEHUE
MPSMBIX U TUIOCKOCTEN B MPOCTPAHCTBE,
apryMEHTHUPOBATH CBOU CYKJICHHS 00 3TOM
pacHoIOKEHUY;

5.1.1,5.2.1,5.2.2,5.2.3,5.2.4,5.3.1,5.3.2,
533
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2.26 aHanM3UPOBaTh B MPOCTEHIINX
Clly4asix B3aMMHOE PacroI0KEHHE
O0OBEKTOB B MPOCTPAHCTBE;

5.1.1,5.2.2,5.23,5.24,53.1

2.28 BBIITOIHATD YEPTEKH O YCIOBUAAM
3az1ay;

6.1.1,6.1.2,6.1.3,6.1.4,6.1.5,6.1.6,6.1.7,
6.1.8,6.1.9

2.30 pemiath MIaHUMETPUUYECKUE U
POCTEUIINE CTEPEOMETPUUECKUE 3a/1a4u
Ha HAXO0XJICHUE T€OMETPUUECKUX BEIMUNH
(nnvH, yrIIoB, II0IIaAei, 00bEMOB);

5.1.1,5.2.2,5.23,5.24,53.1

2.31 ucnonbs30BaTh MPHU PEIICHUU
CTEPEOMETPUIECKUX 3329
TUTAHUMETPUUECKHE (PaKThl 1 METO/IBI;

5.1.1,5.2.2,5.2.3,5.3.1

2.32 npoBOAUTH JOKA3aTEIbHbIC
pacCyXJeHus B XO/I€ pEeIICHUs 3314,

7.1.1,7.2.1,7.2.2,7.2.4

2.35 pemaTh IpoCTEUIITE KOMOMHATOPHBIE
3a/1auyv METOJIOM Tiepebopa, a TaKkxKe ¢
WCIOJIb30BAaHUEM U3BECTHBIX (HOPMYI;

7.1.1,7.1.2,7.2.1,7.2.2,7.2.3,7.2.4

Ne cemecTpa

Bua npome:xxyTo4yHo# aTrecTanuu

2 DK3aMeH

JK3aMeH MO:KeT ObITh BHICTABJIEH ABTOMATHYECKH 10 Pe3yJIbTATAM TeKYIIUX
KOHTpOJIeH

Texymuii KOHTpOJIb Ne7

Texymnit KOHTpOJIb Ne§

Tekymunii KOHTpOJb Ne9

Texymnit KOHTPOJb NelO

Tekymuii kKoHTpOab Nel 1

Tekyuuit KOHTpOJIb Nel2

Metoab! u ¢popmbi: KonrponwsHas padota (MubopManimoHHO-aHATUTUYECKUI )
OnucarenbHast yacthb: [1o BEIOOPY BBHIONTHUTH | TeOpeTHyecKoe 3ajaHue u 2

MMPAKTUYCCKUX 3aJJdHUA

Pe3yabTaThl 00y4yeHus (0CBOCHHbIE
YMEHHUS, YCBOCHHbIEC 3HAHMS)

HNHaexc TeMbl 3aHATHSA

1.1 3HaueHHEe MaTeMaTUUYECKOU HAYKH JIJIS
pelleHus 3a71a4, BO3HUKAIOIIUX B TEOPUH U

11.4.4,12.2.2
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MIPAKTHUKE;

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

9.1.1,9.1.2,9.1.3,9.1.5,9.2.1,9.2.2,9.3.1,
93.2,9.4.1,9.5.1,9.52,9.6.1,9.6.2,9.6.4

1.6 BEpOSATHOCTHBIN XapaKTep pa3InyHbIX
IIPOLIECCOB OKPYIKAIOLIETO MUPA.

8.1.1,8.1.2,8.1.3,8.2.1,8.2.2,82.4

2.8 BBIYHCIATH 3HAYCHHE (PYHKITUU TI0
3aJJaHHOMY 3HAYEHHIO apryMeHTa IIpu
pa3IUYHBIX crioco0ax 3aaaHus GyHKIUU;

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,
9.6.3,9.6.4

2.9 onpenensaTe OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKIMHI, WILUTFOCTPUPOBATH UX
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, 10.3.5, 10.3.6

2.10 cTpouTth TpaduKH U3yIECHHBIX
GyHKUUNA, WLTIOCTPUPOBATH 1O TpaduKy
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, 10.3.5, 10.3.6

2.11 ucionp30BaTh MOHATHE QYHKIIHH JIJIS
OIWCAHUS 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, 10.3.4, 10.3.6

2.12 ucrnons3oBaTh TPUOOPETCHHBIC
3HAHUS U YMEHUSI B TPAKTHUECKOMN
NEeSATENbHOCTH U MMOBCEIHEBHOM YKU3HU: IS
OMHCAHMS C IOMOUIbIO (DYHKIIMI
pa3IUYHBIX 3aBUCUMOCTEN, IPEICTABIICHUS
uXx rpaduyuecku, HHTEpIpETauu
rpaduKoB.

10.1.1, 10.1.2, 10.1.3, 10.2.1, 10.2.2,
10.3.1,10.3.2,10.3.4, 10.3.6

2.13 HaxoUTh IPOU3BOIHBIC
AJIEMEHTapPHBIX (PyHKIIH;

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, 12.2.6,
12.2.7,12.3.1,12.3.2,12.4.1, 12.4.2, 12.4.3

2.14 ucnonb30BaTh TPOU3BOIHYIO NS
W3Y4YEHUS CBONCTB (DYHKIIMI U MTOCTPOCHUS
rpaduxos;

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, 12.2.6,
12.2.7,12.3.1,12.3.2,12.4.1, 12.4.2, 12.4.3

2.15 npuMeHSTh NPOU3BOIHYIO JJIs
MPOBEJICHUS MPUOIMIKEHHBIX BHIYUCIICHUH,
pelaTth 3a/1a4 IPUKIAJIHOTO XapaKTepa Ha
HaxOKICHNE HAanOOJIBIIIETO U
HaWMEHBIIIETO 3HAUCHHUS,

12.1.1,12.1.2,12.1.3, 12.1.4, 12.2.1,
12.2.2,12.2.4,12.2.5,12.2.6,12.2.7,
12.3.1,12.3.2,12.4.1, 12.4.2, 12.4.3

2.16 BBIUMCHATH B IPOCTEUIIINX CITydasxX
IUIOMIAAN U 0OBEMBI C UCIIOJIH30BAHUEM

12.5.1,12.5.2,12.5.3,12.5.4, 12.5.5,
12.5.6,12.5.7,12.5.8, 12.5.9, 12.5.10,
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OIIPCACICHHOIO MHTCTpaJia;

12.5.11, 12.5.12

2.17 ucnionb3oBaTh TPUOOPETEHHBIC
3HAHUS 1 YMEHHS B IPAKTHUCCKOMN
JIESITEJIbHOCTH U TTOBCEIHEBHOM JKU3HU IS
pelieHus MPUKIAIHbIX 3a7a4, B TOM YHCIIC
COLIMAJILHO-DKOHOMHUYECKUX U
bu3nYecKnx, Ha HAaNOOJBIINE U
HauMEHBIIINE 3HAYCHHUS, Ha HAXO0XKICHUE
CKOPOCTH U YCKOPCHHSI.

12.5.1,12.5.2,12.5.3, 12.5.5, 12.5.7,
12.5.8,12.5.9,12.5.11, 12.5.12

2.21 cocTaBIATh U pelllaTh YpaBHEHUS U
HEPABEHCTBA, CBSI3bIBAIOIIE€ HEU3BECTHBIC
BEJIUYMHBI B TEKCTOBBIX (B TOM YHCIIC
MIPUKJIAIHBIX ) 3aa4aX.

9.1.1,9.1.2,9.1.3,9.1.4,9.1.5,9.2.1,9.2.2,
93.1,9.3.2,9.4.1,9.5.1,9.5.2,9.6.1, 9.6.2,
9.6.4

2.23 pacno3HaBaTh Ha YepTEXKaxX U
MOJIEJISIX IPOCTPAHCTBEHHBIE (POPMBI;

11.1.1, 11.1.2, 11.1.3, 11.1.4, 11.3.2,
114.1,11.42,1143,11.44

2.24 COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C
WX OIMUCAHUSAMHU, U300PAKECHUSIMU;

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,
11.4.1,11.4.2,11.44

2.27 nuzo0paxaTb OCHOBHbIC
MHOTOTPaHHHUKH U KPYTJIbIC TEa;

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,
11.4.1,11.42,114.3,11.44

2.29 cTpouTh IpOCTEHIIHE cCeUeHUs Ky0a,
PU3MBI, TUPAMHU/IBI;

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,
11.4.1,11.4.2,11.44

2.33 ucnoap30BaTh MPUOOPETEHHBIE
3HAHUS U YMEHHUS B TPAKTHUECKOMN
JIESITEIbHOCTH U TIOBCEIHEBHOM KU3HU:
JUUIs1 UCClieJOBaHMs (MOIETTUPOBAHKS )
HECJIOKHBIX MPAKTUYECKUX CUTyallui Ha
OCHOBE M3YUYEHHBIX (hOPMYJI U CBOMCTB

puryp;

8.1.1,8.1.2,8.1.3,8.2.1,8.2.2,82.4

2.34 BpryuciaeHust 00bEMOB U INIONIaAeH
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TN MPU
pEIIEHUU MPAKTUYECKUX 3a7a4, UCTOJIb3Ys
IIPU HEOOXOIUMOCTH CIIPABOYHHUKHU U
BBIUHCIIUTEIbHBIC YCTPONCTRA.

11.43,11.44,12.5.1,12.5.2,12.5.3,
12.5.4,12.5.5,12.5.6,12.5.7, 12.5.8,
12.5.9,12.5.10, 12.5.11, 12.5.12

2.36 BBIYUCHATH B IPOCTEUILINX CIyYdastX
BEPOSITHOCTU COOBITUI HA OCHOBE
IIOJICYETa YKCIIa UCXOIOB I aHAIIN3a

8.1.1,8.1.2,8.1.3,8.2.1,8.2.2,82.3,8.2.4
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peanbHBIX YUCIIOBBIX JAHHBIX,
IPE/ICTABICHHBIX B BUJE AUArpamm,
rpaduKoB; aHanu3a UHPopMauuu
CTAaTHUCTUYECKOTO XapaKkTepa.

4.3. Kputepuu 1 HOPMBbI OLIEHKHU Pe3yJIbTATOB OCBOCHUS TN CIMILIMHBI
Jns kaxaoM AUAaKTUUEeCKON €IMHMIIBI TIPEACTaBICHBI MTOKa3aTeld OLICHUBAHMS Ha
«3», «4y, «5» B dbonae OILICHOYHBIX CpEICTB 1o JTACIUILINHE.
OueHka «2» CTaBUTCSl B Ciydae, €CiM OOYYaroIIMICs MOJHOCTHIO HE BBIMOJIHUII
3aJJaHA€, WU BBINOJHEHHOE 3aJlaHUE HE COOTBETCTBYET MOKA3aTEIISIM HAa OLEHKY «3».

ctp. 78 u3 78


http://www.tcpdf.org

