MunuctepcTBo oOpazoBanus pkyTckoit oomactu
['ocynapcTBeHHOE O10KETHOE MTPOPECCHOHATIBHOE
oOpazoBatenbHOe yupexaenue MpkyTckoi oonactu

«IpKyTCKUM aBUALTUOHHBIN TEXHUKYM))

YTBEPXIAIO
U.0. TUPEKTOpa

}Bl—" YUO «(AT»
/o

/ “/Kopo6kosa E.A.
«295 mast 2020 T.

PABOYAA ITPOT'PAMMA JUCIIUIT/IMHbI

ITOM.10 MaTemaTunka

CcHeUaIbHOCTH

09.02.07 UudopmaiimoHHbIE CUCTEMBI U IPOTPAMMHUPOBAHUE

Npkyrck, 2020



Paccmotpena

IIUKJIOBOU KOMUCCHUEN

O, MEH npotokon Ne7 ot
18.05.2020 r.

[Ipencenarens LK

Yy _—— IT.B. Ilepenusiko /

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

No Pazpaborunx ®UO

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

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

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

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

AMCHUTIIAHBI:
PesynbTarsl No DopMUPYEMBIN PE3YIHTAT

OCBOCHUS Pesynbrara

JACIUTIIAHBI

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

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

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

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

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

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

1.6

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

1.7

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

1.8

HPaBCTBEHHOE CO3HAHUE U MIOBEICHHE HA OCHOBE
YCBOEHUS 00IIEYEIOBEUECKUX LIEHHOCTEH;

1.9

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

1.10

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

1.11

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

1.12

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

1.13

OCO3HaHHBIN BBIOOp OyyIIel npodeccuu u
BO3MOYKHOCTEH peanu3aiy COOCTBEHHBIX KU3HECHHBIX
TJIAaHOB; OTHOIICHHUE K TPO(ECCHOHATBLHOM eI TeTbHOCTH
KaK BO3MOYKHOCTH yYacCTHS B PEIICHUH JIMYHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBCHHBIX, OOIICHAIIMOHATBHBIX
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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;
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2.2

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

23

CpaBHUBATDb YMCJIIOBBIC BBIPAKCHUAA,

24

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

2.5

10JIb30BATHCS MPUOJIMKEHHON OLIEHKOU MpU
IIPAKTUYECKUX pacyeTax;

2.6

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

2.7

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

2.8

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

2.9

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

2.10

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

2.11

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

2.12

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

2.13

HAXOJIUTh MIPOU3BOJAHBIE AIEMEHTAPHBIX PYHKIUH;

2.14

MCITIOJIb30BATh TPOU3BOIHYIO JIJISl U3YUCHHS CBOMCTB
GyHKINIA U TOCTPOEHUS TPaPUKOB;

2.15

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

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

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

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

2.19 MCITOJIB30BaTh TpaUuecKuii METO| PEIICHUs YPaBHEHUHN
Y HEPABEHCTB;

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

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

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

2.23 pacrno3HaBaTh HA YEPTEKAX U MOJIEIIAX
MPOCTPAHCTBEHHbIE (DOPMBI;

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

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

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

2.27 M300pakaTb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TEIa;

2.28 BBITOJIHATH YEPTEKH MO YCIOBUSM 33]1a4;
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2.29

CTPOUTH MPOCTEUIITNE CEUCHHS KyDOa, TPU3MBI,
MAPAMUBI;

2.30

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

2.31

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

2.32

MIPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B X0OJI€
pelIeHus 3a1a4;

2.33

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

2.34

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

2.35

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

popmy;

2.36

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

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

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

HaumenoBanu [HanmeHoBaHHe TeMbl TEOPEeTHYECKOIr0 00y4eHHs, MPaKTHYeCKHUX U [O0BEM Ne ®opmupyemble Texkymmit
e pa3zejioB J1a00PaTOPHBIX 3AHATHH, KOHCYJIbTAIMHA, CAMOCTOSATEIbHOMI 4acoB | IMAAKTHYECKOM pe3yJbTaThl: KOHTPOJIb
padoThI 00y4aIOIIUXCS, HHANBHIYAJIbHBIX POEKTOB eIMHHUIbI JIMYHOCTHBIE,
MeTanpeJaMeTHbIe,
npeaMeTHbIe
1 2 4 5 6 7
Paznen 1 BBenenne 2
Tema 1.1 BBenenue 2
3anstue 1.1.1 |BBenenue 2 1.1 1.9,2.8, 3.1
TEeOpHs
Pa3znen 2 PazBuTHe moHsiTHSA 0 YMCJIIE
Tema 2.1 IMonsiTHeE WEJIbIX, PAMOHAJBHBIX M IEHCTBUTEIbHBIX YHCEJI
3anstue 2.1.1 |[IpubnmkeHHOe 3HAaUeHNE BEJIMYMUHBI. AOCOTIOTHAS TIOTPELTHOCTb, 2.2 1.13,2.7,3.4
TEeOpHs OTHOCUTEJbHAS MOTPEITHOCTb.
Tepmunbi: a6COMIOTHAS TOTPEITHOCTh, OTHOCUTENbHASI TOTPEIIHOCTh
3anstue 2.1.2 |Llenble u paliMoOHaIbHbIE YKCA U ACUCTBUS HAJ HUMU. BhinoyiHeHNe 2 2.3 19,23,34
TeopHUst JIEeUCTBUN HaJ IEHCTBUTEIIFHBIMU YHCIIAMHU
Tema 2.2 IloHsiTME KOMILIEKCHOTO YHCJIA
3anstue 2.2.1 |[loHsATHE KOMITJIEKCHOTO yuCa (anredpandeckas 3auch, U300pakeHue 2.1 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 2.1 1.9,2.5,3.1
MPAKTUYECKOE |IUCKPUMHUHAHTOM.
3aHSITHC TepMuHbI: KBaJpaTHOE YpaBHEHHUE, TUCKPUMUHAHT
3anstue 2.2.3 |Kontponbras padora Nel "KomrmiekcHbie yrcina' 1 2.1 19,29, 3.7 1.1,2.1,2.2,2.3

MMPaKTHUYCCKOC
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3aHsTHE

Paznen 3 YpaBHeHMsI M HEPABEHCTBA 18

Tema 3.1 YpaBHeHust

3ansarue 3.1.1 |JIuneiinbie ypaBHeHMs. PaBHOCHUIBHOCTD YpaBHEHUI. 2.18 1.4,2.3,3.5
Teopus TepmuHbI: ypaBHEHUE, pABHOCHIIbHBIE YPABHEHUS

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

3anstue 3.1.3  |MppaunonanbHble ypaBHEHHUS. 2 2.18 1.9,2.1,34
MIPaKTUYECKOE

3aHsTHE

Tema 3.2 HepaBencrBa 12

3ansarue 3.2.1 [HepaBeHcTBa M cuCTEMbI HEPABEHCTB. 2 2.20 1.4,2.5,34
Teopus TepMuHBI: HEPAaBEHCTBO, CUCTEMA HEPABEHCTB

3anstue 3.2.2 |PaunoHanbHble ¥ MppalMOHATIbHBIE HEPABEHCTBA. MeTo1 MHTEPBAaJIOB 2 2.19 1.7,2.2,3.4
MIPaKTUYECKOE

3aHsTHE

3anstue 3.2.3 |PaunonanbHble U HppalMOHATIbHBIE HEPABEHCTBA. MeTO 1 MHTEPBAJIOB 2 2.20 1.9,2.4,34
IIPAKTHUYECKOE

3aHSTHE

3ansarue 3.2.4 |Pemenue uppanuoHaabHbIX HEPABEHCTB 2 2.18 1.4,2.1,34
IIPAKTHYECKOE

3aHATHE

3ansarue 3.2.5 [Hcnonp3oBaHKre ypaBHEHUM U HEPABEHCTB IS PEIICHUS MPUKIaTHBIX 2 2.21 1.4,2.1,3.4
IIPaKTHYECKOe |3ajad

3aHATHE

3anstue 3.2.6 |Kontponbnas padorta Ne2 mo teme: «Perienne ypaBHeHU! U 2 2.18 1.9,29,34 2.18,2.19, 2.20,
[IPAKTUYECKOE |HEPAaBEHCTB) 2.21
3aHsTHE
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Paznen 4 Kopuu, crenenu u jiorapugmsl 30
Tema 4.1 KopHnu u crenenn
3anstue 4.1.1 |Kopuu u crenenu. Kopau HaTypaiabHON CTENEHH U3 YUCIIA U UX 24 1.4,2.7,3.4
Teopus CBOICTBA
3ansarue 4.1.2 |CreneHu ¢ pallMOHAIBHBIMU MTOKa3aTeNIsIMU, UX cBoMcTBa. CTeneHu ¢ 3 2.4 1.10,2.4,3.4
IPAKTUYECKOE |AeHCTBUTEIbHBIMU MTOKA3aTEIISIMHU.
3aHATHE
3ansarue 4.1.3 |Pemenue 3ana4 v ynpaxHEHU Ha IPUMEHEHNE CBOMCTB CTENEHEN 2 2.5 14,2.1,34
MPAKTHYECKOE
3aHsTHE
Tema 4.2 Jlorapugmsl
3anstue 4.2.1 |Jlorapupm uncna. OcHOBHOE JIOTapu()MUIECKOE TOKIECTBO. 24 14,2.3,34
TEOpHs
3anstue 4.2.2  [Jlorapupmel. OcHOBHBIE CBONCTBA JIOrapu(pMOB. 2 24 1.8,2.5,34
MPAKTHYECKOE
3aHsTHE
3anstue 4.2.3 |Harypanbusie norapudmel. Jlecatndnblie J0rapugmol. 2 24 1.5,2.4,34
TEOpHsI
3anstue 4.2.4 |IIpaBwia nelictBuii ¢ morapudmamu. [lepexon kK HOBOMY OCHOBAHHIO. 2 2.4 1.4,2.1,3.4
IIPAKTHYECKOE
3aHATHE
Tema 4.3 IIpeoOpa3oBanne HPpPanMOHAJIBHBIX, CTENICHHBIX M IOKa3aTeJIbHbIX| 2

BbIPaKEHM .
3anstue 4.3.1 |IIpeoOpazoBanne MOKa3aTEIbHBIX, HPPAITMOHATBHBIX, CTETICHHBIX 2 2.6 1.9,2.2,34
Teopus BBIPAKCHUM.
Tema 4.4 IIpeoOpa3oBanue Jorapu(pMu4ecKuX BbIpakeHH i
3anstue 4.4.1 |[IpeoOpa3oBanue norapupMUYECKUX BbIPAKEHUH. 2.6 14,2.3,34
Teopus
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3anstue 4.4.2 |IIpeoOpazoBanue norapupMUIECKUX BHIPAKCHHIM. 2 2.6 1.7,2.4,3.4
IPAKTHYECKOE
3aHATHE
Tema 4.5 Pemenne npocreinx nNoKa3aTeIbHbIX H JJOrapupMuIecKux 9

YPaBHEHHUIl 1 HEPABEHCTB.
3ansarue 4.5.1 [[IpocTelimue nokaszarenbHble ypaBHeHUs. [loka3aTenbHble ypaBHEHUS, 2 2.4 1.4,2.2,34
Teopus CBOJAIIUECS K IPOCTENILINM.
3anstue 4.5.2 |Pemenue nokazareiabHbIX YpaBHEHHH. 1 2.6 1.7,2.2,3.4
MPAKTHYECKOE
3aHsTHE
3anstue 4.5.3 |Pemenue npocreimmx orapupMuIecKux ypaBHEHUN 2 24 1.9,2.3,34
Teopus TepMuHbI: TorapudmMuyeckoe ypaBHeHUE
3anstue 4.5.4 |BpimonHeHue penieHus JorapupMUIECKIX YPaBHEHNH, CBOASIINXCS K 2 2.6 1.4,1.7,18,2.4,
npakTuyeckoe |mpocteimuM. [TokazaTenbHble HEPABEHCTBA. 3.4
3aHsTHE
3anstue 4.5.5 |KontponbHas padota Ne3 no teme: «KopHu, ctenienu u gorapudmbi» 2 24 14,2.9,34 2.4,25,2.6
MPAKTHYECKOE
3aHsTHE
Paznen 5 I[IpsiMble U MJIOCKOCTH B POCTPAHCTBE 16
Tema 5.1 IIpsimMble B IpocTpaHCTBE
3ansarue 5.1.1 [B3aumHoe pacnoyio’keHHe ABYX MPSIMBIX B IPOCTPAHCTBE. 2.25 1.4,2.2,3.5
Teopus [TapanienbHOCTb NPSIMON U IJIOCKOCTH.

Tepmunbl: napasuieIbHbIe IPSIMbIE, CKPEIUBAIOLIUECS MPSMBIE,

nepeceKaromecs npsiMble, NEPIEHIUKYJISIPHbIE IPSIMbIE
Tema 5.2 IL1ockocTH B IpOCTPaHCTBE
3ansarue 5.2.1 |[lapannenbHOCTh IIIOCKOCTEN. B3anMHOE pacnoioxkeHne MIOCKOCTEN, 2.25 1.4,2.6,3.5
Teopus IIPSIMOM U INIOCKOCTHU
3anstue 5.2.2  |Yroa Mexay npsiMOl U TIOCKOCTHIO. 2 2.26 1.4,2.3,3.5
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Teopus

3anarue 5.2.3 |[IByrpaHHbIN U TPEXTPAHHBIN yIOJI. 2 2.32 1.4,2.2,3.5
Teopus
3anstue 5.2.4  |Yron Mexay miockocTsamMu. [lepneHauKyasspHOCTb MIIOCKOCTEH . 2 2.28 1.9,2.5,3.5
TEOpHs JIByrpaHHbIil yron
Tema 5.3 I'eomeTpnyeckne npeodpa3oBaHusi NPOCTPAHCTBA.
3anstue 5.3.1 [["eomerpuyeckue mpeoOpa3oBaHus MPOCTPAHCTBA: MAPATIICTHHBIN 2.26 1.7,2.2,3.3,3.6
IPaKTUYECKOE [MepeHoc, CUMMETPHsI OTHOCUTENBHO IJIOCKOCTH.
3aHsTHE
3anstue 5.3.2  |M300paxeHue npocTpaHCTBEHHBIX QUTY. 2 2.28 1.4,2.3,33
HPaKTHYECKOe
3aHsTHE
3anstue 5.3.3 |KontponsHas padora Ne 4 mo teme «IIpsiMble 1 TIIOCKOCTH B 2 2.25 19,24,33 2.25,2.26,2.28,
[IPAKTUYECKOE |IPOCTPAHCTBE. 2.32
3aHSTHE
Pa3znen 6 KoopauHatbl 1 BEKTOPbI 16
Tema 6.1 KoopauHatsl 1 BEeKTOPbI 16
3anstue 6.1.1 |IIpsmoyrosbHas (JekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 2 2.23 1.4,2.4,3.5
Teopus dopmysa pacCTOSHUS MEXAY ABYMS TOUKAMH.

TepmuHbI: IpSAMOYToJIbHAsA CUCTEMA KOOPIAUHAT
3anstue 6.1.2 [YpaBHeHus cdepsbl, IIIOCKOCTH U MIPSIMOIA. 2 2.24 1.4,2.3,3.6
TEOpHsI
3ansarue 6.1.3 |Bektopsl. CioxkeHre BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHUCIIO. 2 2.30 1.10,2.1,3.5
Teopus Tepmunbl: pagnyc-BeKTOp
3anstue 6.1.4 |Pa3znokeHne BEKTOpa MO HAMPAaBICHUAM. YTOI MEXIY ABYMsI 2 2.30 1.9,2.2,3.5
Teopus BEKTOpaMH.
3ansarue 6.1.5 |BexkTopHOE U CKalsIpHOE MPOU3BEACHUE BEKTOPOB. 2 2.33 1.7,2.5,3.6

TEOPHSI

TepMHUHBI: CKAIAPHOE POU3BEICHIE BEKTOPOB, BEKTOPHOE
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MMPON3BCACHUC BEKTOPOB

3ansarue 6.1.6 |[Mcnonb3oBaHre KOOpAUHAT U BEKTOPOB MPH PEIICHUU 2 2.33 1.4,2.1,3.5,3.6
MPaKTUYECKOE |MaTeMaTUYECKUX M MPUKIIAIHBIX 3a7a4.

3aHSATHE

3anstue 6.1.7 |M3ydeHue npoeknK BEKTOpa Ha ock. HaxoxkaeHue npoekui 2 2.23 1.10,2.7, 3.6

MPaKTUYECKOE |BEKTOPOB HA OCHU

3aHSATHE TepMHHBI: TPOCKITUS

3anstue 6.1.8 |Kontponbnas padorta N5 mo teme: «KoopAHHATHI 1 BEKTOPBD» 2 2.33 14,2.9,3.6 2.23,2.24,2.30,
IIPaKTUYECKOE 2.33
3aHITHC

Pasznen 7 DJIeMeHTbl KOMOMHATOPUKH 14

Tema 7.1 OcHOBHbBIE NOHATHSI KOMOMHATOPUKH 10

3anstue 7.1.1 |OcHOBHBIC MOHATHUS KOMOMHATOPUKH. 2 1.2 14,2.6,3.7

TEOpUst TepMuHBI: EpeCTaHOBKHU, pPa3MEILECHUS

3anstue 7.1.2 |Pemienue 3a7a4 Ha MOJACYET YUCIIA MEPECTAHOBOK U Pa3MEILICHHH, 1 2.35 1.4,2.6,3.8

MPAKTUYECKOE |MOJCYET YHUCIa COUCTAHUM.

3aHATHE

3anastue 7.1.3 |OcHOBHBIC IOHATHS KOMOMHATOPHKHU 7 1.2 1.10,2.1,3.3

KOHCYJIbTaIHs

Tema 7.2 ®opmy.a bunoma Heorona 4

3anstue 7.2.1 |Dopmyna OuHoma HproToHa. 2.35 1.4,2.2,3.7

TEeOpHs Tepmunbl: 6MHOM

3ausarue 7.2.2 |Tpeyronapuuk [Tackans. 1 2.35 1.10,2.4,3.7

TEeOpHst

3anstue 7.2.3 |KontponsHas pabota Ne6 mo teme: «IneMeHTbl KOMOUHATOPUKIY. 2 1.2 1.7,2.1,3.7 1.2,2.35
MPaKTUYECKOE

3aHATHE

Paznen 8 JJiIeMeHTHhI TeOPHH BEPOSITHOCTEH. JJIeMeHThI MATEMaTHYECKOM 12
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CTAaTUCTUKMU.

Tema 8.1 JJieMeHThI TEOPHH BEPOSITHOCTEI.
3anstue 8.1.1 |CoObiTHE, BEPOSITHOCTD COOBITHS, CJI0KEHUE BEPOSTHOCTEH. 1.6 14,24, 3.7
TEeOpHst TepMUHBI: BEPOATHOCTD, UCXOJ, COOBITHE, HEBO3MOXKHOE COOBITHE,

Clly4aifHOe cOOBITHE, TOCTOBEPHOE COOBITHE, KPYT diiepa
3anstue 8.1.2 |YMHOeHue BeposTHOCTeH. [[oHATHE 0 He3aBUCHUMOCTHU COOBITHH. 2 2.36 19,2.3,28,3.7
TEOpHs
3ansarue 8.1.3 [YwucioBble XapaKTEPUCTUKU JUCKPETHOM CIIy4YaHOW BEJTMYMHBI. 2 1.6 1.4,2.5,3.7
TEeOpHst
Tema 8.2 DJIeMeHThl MATEMATHYECKOH CTATUCTHKH.
3anstue 8.2.1 |[IpencraBneHue qaHHBIX (TaOJIULBL, JUATPAMMBL, TpaUKH). 2.36 1.7,2.3,3.7
TEOpUst ['enepanbHas COBOKYMHOCTb, CpeiHee apuMeTuueckoe, MeuaHa.

Tepmunbl: BbIOOpKa, YaCTOTa COOBITUS
Sausarue 8.2.2 |IlousTHe 0 3amayax MaTeMaTUUECKON CTaTUCTUKH. Penrenue 3ama4d u 2 2.36 1.7,2.5,3.7
TEOpHst YIPaXHEHUH MO TeME 3J1€MEHThl MATEMaTHUYECKON CTATUCTUKHU
3ansrue 8.2.3 |KonTtponbHas padota Ne7 o teme:«DeMeHTbl TEOPUHU BEPOSITHOCTEN 2 1.6 1.5,2.7,3.7 1.6,2.36
MPAKTHUECKOE | MAaTeMAaTUYECKOM CTaTUCTHKMUY
3aHsTHE
Paznen 9 OCHOBBI TPUTOHOMETPUM 26
Tema 9.1 YucnoBasi OKPYKHOCTh 10
3anstue 9.1.1 |Yucnoas okpyx’HOCTb. [ panycHas u paaraHHasi BEIUYHHBI YTIIOB. 2 1.5 1.9,2.5,34
TEeOpHst TepMuHbI: eAMHUYHAS OKPYKHOCTh, paJiuaH, paJMaHHas Mepa yria,

rpaJycHas Mepa yria, YucJioBas oCb
3anstue 9.1.2 |CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC JEeUCTBUTEILHOIO YUCIA. 3HAKU 2 2.8 14,2.5,3.2,3.5
TEOpHs Y 3HAYCHUS CHHYCa, KOCUHYCA, TAHT€HCA U KOTaHTeHCa

Tepmunsbl: abcuucca, opauHaTa
3anstue 9.1.3 [CooTHoIIeHNE MEX /Ty TPUTOHOMETPHUECKUMH (PYHKIIUSIMH OJHOTO 2 2.8 1.4,2.2,3.2,3.5

PaKTUIECKOe

apryMeHTa COOTHOILIEHUE MEXKIY TPUTOHOMETPUUYECKUMHU (QYHKIIUIMU
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3aHATUC

OJIHOTO apryMeHTa

3anstue 9.1.4 |YeTHOCTh M HEUETHOCTH TPUTOHOMETPUUECKHUX (DYHKITHIA. 1.5 1.5,2.3,3.3,3.5
IIPAKTHYECKOE
3aHATHE
3ansrue 9.1.5 |HaxoxaeHue oiHOM TpUrOHOMETpHUECKON (QYHKIUH 110 3aJJaHHOMY 2.8 1.9,2.4,3.3,3.5
IPAKTUYECKOE |3HAYEHUIO JAPYTOM.
3aHATHE
Tema 9.2 DopMy.JIbl CJI0KEHUS U NIPUBEACHHUS.
3ansatue 9.2.1 |[Dopmyiibl CI0KEHUS U IPUBEACHHUS TPUTOHOMETPUUYECKUX (YHKIUH. 2.8 1.4,2.1,3.3,3.5
TEOpHsI
3anstue 9.2.2 |Pemenue 3a1a4 ¥ ynpakKHCHUH Ha MPUMEHEHHE (GOPMYIT CIIOKCHHUS U 2.7 1.9,2.4,34
IIPAKTUYECKOE |[IPUBENEHUS.
3aHATHE
Tema 9.3 Tpuronomerpuyeckue (popmyJibl IBOIHOI0 ¥ MOJOBHHHOIO

aprymMeHra.
3anstue 9.3.1 |Tpuronomerpuyeckue PyHKIIUU JBOWHOTO U IMMOJOBUHHOTO apryMEHTa 2.8 1.9,2.1,3.3,3.5
Teopus
3anstue 9.3.2  |IIpeobpa3oBanue BbIpaXeHHUH ¢ TOMOLIbIO (POPMYJI JBOMHOIO U 2.8 1.5,2.5,3.3,3.5
IPAaKTUYECKOE |MOJIOBMHHOIO apryMeHTa.
3aHsTHE
Tema 9.4 IIpeoOpa3oBaHusi npousBeAeHUs TPUTOHOMETPHYECKUX QYHKUIMI B

CYMMY M Pa3HOCTb, H HA000POT.
3anstue 9.4.1 |[I[IpeoOGpa3oBanus MPOU3BEACHHUS TPUTOHOMETPUYECKIX (YHKINHN B 2.8 1.5,2.1,3.3,3.5
TEOpHsI CYMMY U pa3HOCTb, 1 HAOOOPOT
Tema 9.5 CgoiicTBa ¥ rpa)MKU M TPUTOHOMETPUYECKUX PYHKIIUIA.
3ansatue 9.5.1 [CpoiicTBa u rpaduk GyHKIMH, y=sin X; y=cos X, Y = tg X; y = ctg X 2.7 1.4,2.8,3.5
Teopus TepmuHbI: CUHYCOMIa, KOCUHYCOH/1a, TAHTEHCOU 1A, KOTAHT€HCOU/Ia,

GbyHKUMS, TPUrOHOMETpUUecKas (GyHKIHUs, Bo3pacTatomas (pyHKIus,
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HenpepbIBHASL PYHKIIUS

3anstue 9.5.2 |OOpaTHbIE TPUTOHOMETPUUYECKHE (PYHKITHH. 1 1.5 1.4,2.3,3.4
Teopus
Tema 9.6 Tpuronomerpnueckne ypapHeHHsl 1 HEPABEHCTBA.
3anstue 9.6.1 |[Ipocreiinye TpPUroHOMETPUUECKHUE YPABHEHUSI. 1.5 1.5,2.3,34
Teopus
3anstue 9.6.2 [KonrtponbHas pabota Ne8 o teme: «Tpuronomerpusi» 2 2.8 1.7,2.3,3.4 1.5,2.7,2.8
HPaKTUYECKOe
3aHsTHE
Pa3nen 10 @yHKIHH, UX cBolicTBa U rpaduku. CTeneHHble, NOKa3aTeJbHbIE, 20

JorapupMuvecKue U TPUroHOMeTpru41ecKue GyHkmu.

IIpeodpa3oBanus rpagpukoB GyHKIUIH
Tema 10.1 DyHKIUH, UX CBOICTBA U I'paguKH.
3anstue 10.1.1 |Oynknuu. CeorictBa GyHkiuu: O61acTh ONPEACICHIS 1 MHOKECTBO 2.11 1.10,2.4,3.3
Teopus 3HaY€HUI, MOHOTOHHOCTh, YETHOCTb, HEYETHOCTh, OTPAHUUYEHHOCTb,

HNEPUOIUYHOCTb.

TepMuHbI: Iepuo, PyHKIHUS, TPOMEKYTKH MOHOTOHHOCTH
3anstue 10.1.2 |I[IpomexyTku Bo3pactanus v yobiBanus ¢pyHkuuu. Hanbosnbiee u 2 2.9 1.13,2.5,3.3
TEOpHsI HalMEHblIIee 3HaYeHUs! QYHKINHU, TOUKHA IKCTPEMyMa.
3anstue 10.1.3 [OOpatuble pyHkuun. O6nacTs onpeeneHus U 00JIacTh 3HAYCHUN 2 2.11 1.8,2.1,3.6
TEOpUs oOparHo#t ¢pynkiuu. ['paduk obpatHoit pynkunu. Apudmernyeckue

oneparuu Hag GyHKIUAMU. CrnoxHass QyHKIHUS (KOMIO3UIIHS).
Tema 10.2 CreneHHble, MOKa3aTelbHbIC, J0TapHPMUYECKHE U 4

TPUTOHOMeETpHYecKUe (PYHKINHU.
3anstue 10.2.1 |Crenennas GyHKIus. 2 2.12 1.5,2.2,3.5,3.8
Teopus
3anstue 10.2.2 |[TokazarenbHas u gorapudmuyueckas QyHKIUU. 2 2.12 1.4,2.8,3.5,3.8

Teopus
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Tema 10.3 IIpeoOpa3oBanus rpapukon 10
3anstue 10.3.1 [[IpeoGpazoBanus rpadukos. [lapamienbHblil nepeHoc, CUMMETpUs 2 2.10 1.4,2.4,3.5
Teopus OTHOCHUTEJILHO Hayajla KOOpJAUHAT, CHMMETPHUS OTHOCUTENILHO NPSMOI

y= X. PacTspkenue u cxarue rpadukoB QyHKUIUH BIOJIb Ocei

KOOpJUHAT.

TepMHMHBI: 35IeMeHTapHbIe QYyHKIH
3anstue 10.3.2 [[Toctpoenue rpadukoB ¢ MoayieM. 2 2.10 1.10, 2.5, 3.1
HPaKTUYECKOe
3aHsTHE
3anstue 10.3.3 [[IpeoOGpazoBanue rpaduKOB TPUTOHOMETPHUYECKUX (QYHKIIUN 4 2.10 1.10,2.8,3.4,3.5
HPaKTHYECKOe
3aHsTHE
3anstue 10.3.4 |KontponsHas padota Ne9 o teme: "CsoiicTBa u rpaduku QyHKImit". 2 2.12 1.7,2.3,3.5 2.10,2.11, 2.12,
IIPAKTHUYECKOE 2.9
3aHSTHE
Paznen 11 MHoOrorpaHHMKH U KpyrJble Tejia 26
Tema 11.1 ITonsiTie MHOTOIrPAHHUKOB. BBl MHOTOTPAHHUKOB.
3anstue 11.1.1 [[TonsTHe MHOrOrpaHHUKOB. Bepunnel, peOpa, TpaHl MHOTOI'paHHHKA. 2.27 1.7,2.7,3.6
Teopus Boinykiible MHOTOTPaHHUKH.

TepMHMHBI: OCHOBaHUE, IPaBUJIBLHBI MHOTOTPaHHUK, anodema, pedpo,

BEpIINHA, CTEPEOMETPUS
3ansarue 11.1.2 [[Ipusma npsimas u HakinoHHas. [IpaBunbHas npusma. [lnomans 2 2.27 1.9,2.7,3.7
Teopus MIOBEPXHOCTHU IIPU3MBI.

TepMuHbI: pru3Ma
3anstue 11.1.3 |[Tapannenenunen, ky6. [1nomaap mnoBepxHocTH napaienenuneaa u 2 2.27 1.10,2.9, 3.6
Teopus KyOa.
3anstue 11.1.4 |[Tupamuna. IlpaBunpHas nupamuaa. Y cedeHHas nupamujaa. Terpasap 2 2.27 1.9,2.9,3.6

Teopus

[Inomanb NOBEPXHOCTH MUPAMMIBI.
Tepmunbl: yceueHHasi nupamMuaa
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Tema 11.2

CHMMeTpI/Iﬂ 1 CCYCHHUHA B MHOI'OI'PaHHHMKAX.

3anstue 11.2.1 |Bunsl cumMerpun B MHOrorpanHukax. [loctpoenue ceuenmii B 2.29 1.8,2.4,3.6
IPAKTUYECKOE |MHOTOTrpaHHHKaX
3aHsTHE TepmunbI: 3epKaibHasi CHMMETPHS, OCEBAs CUMMETPUS
Tema 11.3 Tesia M1 MOBEPXHOCTH BpaLleHH . 10
3anstue 11.3.1 |Tena Bpamenusi. OcHoBaHuE, BEICOTA, OOKOBasi TOBEPXHOCTb, 2 2.31 1.9,2.3,3.6
TEOpHs o0pa3syronias, pa3BepTKa Tejl BpallleHHsl.
3ansarue 11.3.2 |Hununap. [Inomans noBepXHOCTH HUIMHIPA. 2 2.27 1.4,2.3,3.6
MPAKTHYECKOE
3aHsTHE
3anstue 11.3.3 |Konyc. Yceuennslii konyc. [1nomaas NoBEpXHOCTH KOHYC. 2 2.27 1.13,2.2,3.6
npaktuyeckoe |TepmMuHBI: KOHYC
3aHsTHE
3anstue 11.3.4 [llap u chepa. BzanmHoe pacnonoxenne cepsl U TIOCKOCTH. 2 2.27 1.10,2.9, 3.6
TEOpHs TepmuHbI: map
3anstue 11.3.5 |OceBbie ceueHus U ceueHus, napaieiabHble OCHOBaHUIO. Pelrienue 2 2.29 19,2.1,3.6
MIPaKTUYECKOE |3aJaHUM HA IOCTPOEHUE OCEBBIX CEYEHUIN U CEUCHHM, MTapajlIeIbHbIX
3aHsTHE OCHOBAHHUIO.

TepmuHbI: cexyias MI0CKOCTh MHOIOTPAHHUKA
Tema 11.4 O0bembI TeJ1.
3anstue 11.4.1 |O6beM npsiMoyroiapHOro napaienenuneaa. O0beM npsIMou u 2.34 1.7,2.4,3.6
IIPAKTUYECKOE |HAKJIOHHOM MPU3MBI U LIUIUH/IPA.
3aHATHE TepMuHbI: 00bEM
3anstue 11.4.2 [O6bem nupamupl, Konyca, mapa. [lnomans chepsl 2 2.34 1.7,2.9,3.6
MPAKTHYECKOE
3aHsTHE
3anstue 11.4.3 [Konrponbnas padora NelO no reme: « MHOTOrpaHHUKH U KPYTJIbIe 2 2.27 1.5,2.6,3.6 2.27,2.29,2.31,
MPAaKTUYECKOE |Terman 2.34
3aHsTHE
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Pa3znen 12 Havajga MaTeMaTHYeCKOro aHAJIHN3A 32
Tema 12.1 ITonsiTHe MOC/IEA0BATEIBHOCTH. 10
3anstue 12.1.1 [ITocaemoBaTenbHocTH. CIIOCOOBI 3aJaHUI U CBOMCTBA YMCIOBBIX 2 2.13 1.10,2.4,3.3
Teopus OCJIE0OBATEILHOCTEN.

TepMuHBI: 3JIEMEHT NOCIE10BATEIILHOCTH, ITOCIEA0BATEILHOCTD
3anstue 12.1.2 |[IIpenen nocnenoBaTeIbHOCTH. 2 2.14 19,29, 35
TEOpHs TepMuHBI: Ipezies MOCIEI0BATEIBHOCTH
3anstue 12.1.3 [CymMupoBaHue mociaenoBareabHOCTeH. Apupmernyeckas u 4 2.14 1.10, 2.5, 3.5
MPAKTHYECKOE |reoMeTpuyecKas Mporpeccuu.
3aHsTHE
3anstue 12.1.4 ([TonsTre 0 HENPEPHIBHOCTH (PYHKIIUH. 2 2.14 1.10,2.5,3.2
TEOpHsI
Tema 12.2 IMonsiTEe MPOU3BOIHOI. 14
3anstue 12.2.1 [[IpousBognast, e€ pusnueckuii cMmpici. Pernienue 3a1a4 Ha npuMeHenue | 2 2.15 14,2.1,3.3,3.5
TEOpUs (bu3MYECKOT0 CMbICIa TPOU3BOIHOM.

TepMuHBI: poU3BOIHAS (PYHKIIUH
3anstue 12.2.2 |Tabnuia npon3BOAHBIX. 4 2.13 1.9,2.6,3.3,3.5
TEOpHsI
3ausarue 12.2.3 [[IpousBoaHas CyMMBbl, pa3HOCTH, IPOU3BEICHUS, YACTHOTO. 2 2.13 14,18,2.1,3.3,
IIPAKTHYECKOE 3.5
3aHATHE
3anstue 12.2.4 ([IpousBoaHast C10KHON QyHKIUH. 4 2.13 1.5,2.5,3.3,3.5
MPAKTHYECKOE
3aHsTHE
3anstue 12.2.5 ([IpousBogHast moka3zaTenbHON U JOTrapuPMUUECKON (yHKITHIA. 2 2.13 1.9,2.3,3.3,3.5
npaktudeckoe |[IpousBojgHast TpPUroHOMETPUUYECKUX (YHKLIUH.
3aHsTHE
Tema 12.3 HccaenoBanue GyHKUMii ¢ MOMOIIBLIO IPOU3BOIHOM. 4
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3anstue 12.3.1 |MccnenoBanue GpyHKIUI C TOMOIIBIO POU3BOIHOM, ITOCTPOCHHE 4 2.14 1.8,2.7,3.3,3.5
MpaKTHYecKoe |rpaduKoB ¢ MpUMEHEeHHEM pou3BoAHOMU. [locTpoenue rpadukoB
3aHATHE GbyHKIUI ¢ IPUMEHEHUEM MTPOU3BOTHOM.

TepMmuHbI: Bo3pacTaromas GyHKIHUs, yObIBatOmash (yHKIHS, TOYKA

neperu6a QpyHKINUU, aCUMIITOTA
Tema 12.4 Bropas npousBoaHas.
3ansrue 12.4.1 |HaxoxaeHne BTopoil MpoU3BOIHOM, €€ TEOMETPUUECKUN U 2.17 1.7,2.8,3.3,3.5
TEOpHs (UBUYECKUN CMBICIT.
3anstue 12.4.2 |KontponsHas padorta Nell o teme: «IIponsBoaHas GyHKITHN. 2 2.13,2.14, 2.15 1.5,2.2,3.3,3.5 2.13,2.14, 2.15,
IPAKTHYECKOE 2.17
3aHATHE
Pa3nen 13 HNHuTerpaj u ero npumMeHenne 28
Tema 13.1 IlepBooGpa3Has u MHTErpal. 28
3anstue 13.1.1 |IlepBoobpa3Has u uHTErpall. 4 1.3 1.9,2.4,2.8,3.5
Teopus TepmuHbI: HeoNpeaeICHHBIA UHTETPall, THTETPUPOBAHHE
3ansarue 13.1.2 |HenocpeacTtBeHHOE UHTETPUPOBAHUE. 4 1.4 1.7,2.5,3.3,3.5
TEOpHs
3anstue 13.1.3 |Pemenne 3aqanuii Ha HAX0XACHUE TIEPBOOOPA3HBIX U HHTETPAJIOB. 4 1.4 1.7,2.6,3.2
MPaKTUYECKOE
3aHATHE
3anstue 13.1.4 |Onpenenenusiii uaTerpan. @opmyna Hetorona- JleiiOnuiia. 2 2.16 1.9,2.4,3.3,3.5
TEeOpHst
3anstue 13.1.5 |[IlpumeHeHnE ONPEAEICHHOT0 HHTETPpaIA 71l HAXO0XKICHUS TIIOMATH 2 2.16 1.10,2.7, 3.3,3.5
MPaKTUYECKOE |KPUBOJIMHEMHON Tpaneuuu.
3aHSTHE
3anstue 13.1.6 |[Ipumenenune uaTETpana B GU3NKE U TEOMETPHUH. 4 2.22 1.8,1.9,2.6,3.3,
IIPAKTHYECKOE 3.5
3aHATHE
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3anstue 13.1.7 |KonTtponsHas padorta Nel2 o treme:«IlepBooOpa3Has U HHTETpa». 1 2.16 19,28,33,35 [1.3,14,2.16,2.22
MPaKTUYECKOe
3aHSATHE
3anstue 13.1.8 [[Ipumenenune unrerpana B GU3MKE U TEOMETPUU 7 2.17 14,2.2,34
KOHCYJIbTaIUs

DK3aMeH 6

DK3aMeH 6

BCEI'O:| 260

TemaTuka HHAUBUAYAJIBbHBIX IPOCKTOB

. BiiusiHue MHTEHCUBHOCTH peKJIaMbl Ha BEIOOP YEJIOBEKOM MPOAYKIIUU

. Bemirpeiiinas cutyanus B a3apTHBIX UTPax

. CraTuctuka paguanmoHHoro ¢oHa mocjie riaodansHoli aBapuu Ha YepHoObUTbcKON ADC
. JJaOupHUHTHI: MOUCK BBIXO/1A

. MecTo MaTeMaTHKU B U3yYEHHUH aKyCTHUECKHUX XapaKTEPUCTUK CIYXOBBIX aIapaToB
. Mcnonp30BaHne HEPABEHCTB P PELIEHUN SKOHOMUYECKUX 3a]1a4

. MaTemaTnueckoe UccieJ0BaHNE YKOHOMUYHOCTH IIOCTPOEHUS MTUEITUHBIX COT

. MaremaTtuueckasi mpupoja My3bIKU

. MaTemaTiueckue MOJIESI B BOGHHOM JIejIe

. [ImaToHOBBI TeNa U MacIITaOHOE CTPOUTEIILCTBO

. UppalinoHallbHOCTH B apXUTEKTYpe

. [Ipumenenne Teopem UeBbl 1 MeHenas aiis peieHus 3aJ1a4 NOBbILIEHHOMN CII0KHOCTH
. 'eomeTrpuueckoe penieHre HereoMeTpUUECKUX 3a1au

0 N N AW~

— = e e
DN D W~ OO

. Ucnnonp3oBaHne MaTeMaTUUYECKUX METOAO0B JJISI OLIGHKH DKOJIOTHUYECKOTO COCTOSIHUS Oprx(a}omeﬁ Cpcabl

. Meton koopauHat: crocod mudpoBanus HHGOPMALIMKA O MECTOTIOJIOKEHUN OOBEKTOB B IPOCTPAHCTBE

2.3. CBs13b JUIAKTHYECKHUX €IMHUI] C IPeJIMETHBIMH Pe3yIbTaTAMU

IIpeamMeTHbIE pe3yabTaThl JuaakTuyecKkue eIMHUIbI

HNujpexcobl TeM 3aHATHH

3.1 chopMupoBaHHOCTH TpecTaBieHnd 0 1.1 3HaUeHHE MaTEeMaTHYEeCKOW HAYKH TS
MaTeMaTUKE KaK 4YaCTH MUPOBOU KyJIbTYpbI |pEIICHUS 3a/1a4, BO3HUKAIOIIUX B TEOPUU U

1.1.1
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U 0 MECTE€ MAaTEMATUKU B COBPEMEHHOM IPAaKTHUKE;
LIUBUJTH3AIIHMH, O CTI0CO0AX OMMCAHMA HA |2 | pponmsTs apudMeTnueckue neicrsns [2.2.1, 2.2.2
MaTEMaTUYECKOM SI3bIKE SIBJICHUUN HaJl 9MCIIAMH, COUETask YCTHBIE U
pCaIbHOTO MHpa, MUCbMEHHBIC TIPUEMBI;
2.10 ctpouTth rpadKu U3y4EHHBIX 10.3.2
(GyHKUMN, WUTIOCTPUPOBATH 1O rpapuKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKIUH;
3.2 chopMHPOBAHHOCTH MIPEICTABIICHUN O (2.8 BBIYUCIATH 3HaUeHUE (HYHKIIUH 110 9.1.2,9.1.3
MaTEMaTUYECKUX MOHATHUSIX KaK O 3aIaHHOMY 3HAYEHUIO apryMEHTa MpH
BOKHEUIITUX MATEMAaTHUYECKUX MOJIENISIX,  [pa3lUyHBIX crioco0ax 3aqaHust QyHKIINH;
IIO3BOJIAIOIIMX OHMCHIBATE U U3ydaTh 2.14 ucnosb30BaTh MPOU3BOIHYIO JUIS 12.1.4
Pa3HbIC NIPOLECCH U SABJICHUA; TOHUMAHUE | y3vyenys cBOMCTE (DyHKLMI U IOCTPOCHHS
BO3MOYKHOCTH aKCUOMATUYECKOTO rpaduKOB;
9
NOCTPOEHUSI MATEMAaTUYECKUX TEOPUA;
1.4 uctoputo pa3BUTHUS MOHATHS YHCIIA, 13.1.3
CO37[aHUsl MAaTEMAaTUYECKOI0 aHAJN3a,
BO3HUKHOBEHUS U PA3BUTUS T€OMETPUH;
3.3 BiIajeHUe METOIaMM IOKA3aTeNbCTB U (2.26 aHANM3MpOBaTh B IPOCTEUIINX 5.3.1
QITOPUTMOB PELICHUS; YMEHHE UX CIIy4asix B3aHMHOE PacoJI0KEHHUE
MPUMEHSITh, TPOBOJIUTH J10KA3aTEIIbHBIC 00BEKTOB B MPOCTPAHCTBE;
paccykJIeHHs B XOJI¢ PELICHHS 3a/1a4; 2.28 BBINOJIHATE YEPTEKH 10 YCIAOBUIM 532
3azay;
2.25 onMchIBaTh B3aUMHOE pacrojoxenue |[5.3.3

IPSIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE,
apryMEHTUPOBATh CBOU CYXKJICHHS 00 3TOM
PAacCHoJIOKECHUY;
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1.2 mupoty u B TO %€ BpeMs
OTPaHUYECHHOCTh MPUMEHEHHUS
MaTEMaTUYECKUX METOJIOB K aHAJIU3Y U
UCCJIEIOBAHUIO MPOIECCOB U SIBJICHUN B
npUpoJe U OOILECTBE;

7.1.3

1.5 yHUBepCaIbHBIN XapaKTEP 3aKOHOB
JIOTUKH MaT€MaTUYECKUX PACCYKICHUM, UX
IPUMEHUMOCTH BO BCEX 00JIaCTAX
YEJIOBEUECKOU JIESITEIbHOCTH;

9.14

2.8 BBIYUCIIATH 3HAYEHUE (PYHKIUU 11O
3aJaHHOMY 3HAYEHHIO apryMEHTa IpH
pa3IMYHBIX crioco0ax 3aAaHus QyHKUNU;

9.15,9.2.1,9.3.1,9.3.2,94.1

2.11 ucnionws3oBath nousatue Gpyukmuu s (10.1.1
OMMCAaHMS U aHAJIU3a 3aBUCUMOCTEN

BEJIMYMH;

2.9 onpenensiTb OCHOBHBIE CBOMCTBA 10.1.2

YUCJIOBBIX (PYHKITUH, WILTIOCTPUPOBATH MX
Ha rpadukax;

2.13 HaxOUTh IPOU3BOIHBIC
3JIEMEHTAPHBIX (PYHKIIHIA;

12.1.1,12.2.2,12.2.3,12.2.4, 12.2.5, 12.4.2

2.15 nmpuMeHsTh TPOU3BOIHYIO IS
MPOBEICHUS MPUOIMKEHHBIX BIYUCICHUH,
pemars 3a7a4y MPUKIAJHOrO XapakTepa Ha
HaXO0KJIeHue HauOOJIbLIETO U
HAaUMEHBIIETrO 3HAYCHHUS;

12.2.1,12.4.2
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2.14 ucnonb30BaTh MPOU3BOAHYIO JJIs
W3YUYEHHUsI CBOMCTB (PYHKIIMI M TOCTPOSHUS
rpaduKoB;

12.3.1,12.4.2

2.17 ucnonp30BaTh NPUOOPETEHHBIE
3HAHUA U YMEHHUSA B IPAKTUIECKOU
JEeSITeIbHOCTH 1 TIOBCETHEBHOM JKU3HH IS
pelleHus] MPUKIAIHBIX 3aa4, B TOM YHCIIe
COLIMAJIbHO-9)KOHOMUYECKUX U
busznuecknx, Ha HauOOJIBIITUE U
HAaUMEHBIIIME 3HAYCHHUS, HA HAXOXK/ICHUE
CKOPOCTHU U YCKOPEHHSI.

12.4.1

1.4 ncropuro pa3BUTHS MOHATHUS YUCIIA,
CO3JaHus MAaTEMAaTUYECKOIO aHAIU3a,
BO3HUKHOBEHUS U PAa3BUTHs T€OMETPUH;

13.1.2

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

13.1.4,13.1.5, 13.1.7

2.22 ucnonab30BaTh MPUOOPETCHHBIE
3HaHUS U YMEHHUS B IPAKTUUECKON
NEATENbHOCTU U MIOBCEAHEBHOMN KU3HU:
JUTS1 TOCTPOEHHUS U UCCIIENOBAHUS
MPOCTEUIIUX MATEMATHUYECKUX MOJIEIICH.

13.1.6

3.4 BageHue CTaHAAPTHBIMU IPUEMaMU
pELICHHS pallMOHATBHBIX U
UPpaLMOHAIbHBIX, TOKA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUUECKUX

2.2 HaXOUTh MPUOINKEHHBIE 3HAUCHUS
BEJIMYMH U IMOTPEIIHOCTH BBIUYNUCIEHUN
(abcomroTHast U OTHOCUTENIbHASA);

2.1.1
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YpPaBHEHUM U HEPABEHCTB, UX CUCTEM;
MCII0JIb30BAHME T'OTOBBIX KOMIIBIOTEPHBIX
MIPOrpamMM, B TOM YHUCIIE JJIsl IOUCKA MYTH
pELICHUS U WILTIOCTPALMU PEIICHUS
YPAaBHEHUI U HEPABEHCTB;

2.3 cpaBHHMBATbh YUCIOBBIE BEIPAXKEHUS;

2.1.2

2.18 pemaTte pauMoOHaIbHEIE,
NOKa3aTelbHbIE, JIOTapu(MHUUECKHE,
TPUTOHOMETPHUUYECKHUE YPAaBHEHUS,
CBOJSIIIMECS K JIMHEHHBIM U KBaJPATHBIM, &
TaK)K€ aHaJOTMYHbIE HEPABEHCTBA U
CUCTEMBI;

3.1.2,3.1.3,3.24,3.2.6

2.20 uzo0paxaTh Ha KOOPJAUHATHOU
IJIOCKOCTH PELICHUS] YPABHEHUH,
HEPABEHCTB U CUCTEM C JIBYMsI
HEU3BECTHBIMU;

3.2.1,323

2.19 ucnonwp3oBath rpadUIECKUl METO
pelIeHrs ypaBHEHUN U HEPABEHCTB;

3.2.2

2.21 coCTaBIATH U pelIaTh YPABHEHUS U
HEPABEHCTBA, CBS3bIBAIOLINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
MPUKIAAHBIX) 3a7a49ax.

3.2.5

2.4 HaxOAUTh 3HAYECHUS KOPHS, CTEIICHH,
aorapudpma, TPUrOHOMETPUUYECKUX
BBIPA)KEHUI Ha OCHOBE OIPEIEICHUS,
UCIIOJIb3YSI MPU HEOOXOAUMOCTHU
UHCTPYMEHTAJIbHBIE CPEJICTBA;

4.1.1,4.1.2,4.2.1,4.2.2,42.3,4.2.4,4.5.1,
453,455

2.5 moIb30BaThCS MPUOTUKEHHON OIEHKON
IIPY MIPAKTUYECKUX pacuerax;

4.1.3

2.6 BBINIOJIHATH MPE0Opa3oBaHUs

43.1,44.1,44.2,452,454
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BBIpaKEHUMN, TPUMEHSIST (HOPMYIIBI,
CBSI3aHHBIC CO CBOMCTBAMM CTCIICHEM,
Jorapu(mMoB, TPUTOHOMETPUUYECKUX
dynxumii;

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

9.1.1,9.5.2,9.6.1

2.7 ucnonb30BaTh MPUOOPETEHHBIC 3HAHMUS
Y YMEHUS B IPAKTUYECKON JACATEIHHOCTH U
MIOBCEIHEBHOM JKU3HU: TSI PAKTHYECKUX
pacdeToB 1o ¢hopmysiaM, BKIIIOYAs
dbopMyIIBl, CoIepIKaIllie CTETICHH,
paauKabl, JorapupMbl 1
TPUTOHOMETPUUYECKHE (PYHKIIUH,
UCIOJIb3YsI PU HEOOXOAUMOCTH
CIIPaBOYHBIC MaTEPHAIIBI M IIPOCTEHIIIHEC
BBIYHMCIIUTEIBHBIC YCTPOUCTBA.

922

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

9.6.2

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

10.3.3

2.17 ucnonap30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHHUS B MPAKTUUECKOM

13.1.8
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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.

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

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

3.1.1

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

5.1.1,5.2.1

2.26 aHaMM3UpPOBATh B MPOCTEUIINX
ClTydasix B3aMMHOE PaCIIOJIOKEHUE
00BEKTOB B MPOCTPAHCTRE;

522

2.32 npoBOJUTH JOKA3aTEIbHbIE
paccyXeHus B XOJIe PEeIICHUs 3a/1ad4;

523

2.28 BBINOJHATH YEPTEKU MO YCIOBUIM
3azay;

524

2.23 pacno3HaBaTh Ha YEPTEKAX U
MOJEJISIX MPOCTPAaHCTBEHHBIE (POPMBI;

6.1.1
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2.30 pemaTp NJIaHUMETPUUECKUE U 6.1.3,6.14
IPOCTEUIINE CTEPEOMETPUUECKUE 3a/1a4u

Ha HAXO0XXJICHUE T€OMETPUUECKUX BEIUYUH

(InuH, yTIoB, Iomnaaei, o0beMoB);

2.33 ucnoab30BaTh NPUOOPETEHHBIE 6.1.6

3HAHUS U YMEHUS B IPAKTUYECKOM
NIEATSIILHOCTH U TIOBCSTHEBHOM KU3HU:
JUTSL UCCIIEOBaHUS (MOISTUPOBAHUS )
HECJIOKHBIX MPAKTUYECKUX CUTYallUi Ha
OCHOBE M3YUYEHHBIX (DOPMYJI U CBOICTB

(uryp;

2.8 BBIUUCIIATH 3HAYCHUE (PYHKITUU TIO
3aIJaHHOMY 3HAYEHUIO apTyMEHTa MpH
Pa3NUYHBIX crioco0ax 3aAaHus GyHKIINU;

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

1.5 yHuBepcabHBIN XapaKTep 3aKOHOB
JIOTUKH MaTEMaTUYECKUX PACCYKICHUMU, UX
MIPUMEHUMOCTh BO BCEX 00JIaCTIX
YEJI0BEUCCKOM JICATEILHOCTH,

9.14

2.7 ucnosib30BaTh NPUOOPETEHHBIC 3HAHUS
U YMEHHUS B IPAKTUUYECKOM EeITEbHOCTH U
MIOBCETHEBHOM JKU3HM: JIsI MPAKTUIECKUX
pacueToB 1o ¢hopmyJiaMm, BKIIOYast
dbopmyIibl, CoiepIKalllie CTETICHH,
paauKabl, J0rapupMbl 1
TPUTOHOMETPHUUIECKHE (PYHKITUH,
UCIIOJIB3YS IPU HEOOXOTUMOCTH

9.5.1
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CIIPAaBOYHBIE MaTEPHUAJIbl U NPOCTEUIINE
BBIYMCIIUTEIBHBIE YCTPOKCTBA.

2.12 ucnons30BaTh MPUOOPETEHHBIC 10.2.1,10.2.2,10.3.4
3HAHUS ¥ YMEHHUS B PAKTHYECKOM
NESITETHHOCTH U TTOBCETHEBHOM KU3HU: TS
OMKCAaHMS C MOMOIIBIO0 (PYHKITUI
Pa3UYHBIX 3aBUCUMOCTEMH, MTPEICTABICHHUS
uX rpauyecku, HHTEpIpeTaluu
rpaduKoB.

2.10 ctpouTth TpaduKu N3YICHHBIX 10.3.1,10.3.3
GYHKIINN, WUTIOCTPUPOBATH IO TPapUKy
CBOMCTBA AJIEMEHTAPHBIX (DYHKITHH;

2.14 ucnonb30BaTh NPOU3BOAHYIO JJIs 12.1.2,12.1.3,12.3.1,12.4.2
U3Yy4YEeHUs CBOMCTB (DYHKLMIA U TOCTPOEHUS
rpaduKoB;

2.15 npuMeHSTh TPOU3BOIHYIO JJIsI 12.2.1,12.4.2
IPOBEICHUS TPUOIMKEHHBIX BBIYUCIICHUH,
pemarh 3a7a4u MPUKIATHOTO XapaKkTepa Ha
HaXO0XCHUE HAaMOOJIBIIETo U
HAaUMEHBIIEro 3HAUYCHUS,

2.13 HaxoAUTh MPOU3BOJHBIE 12.2.2,12.2.3,12.2.4,12.2.5,12.4.2
AIIEMEHTAPHBIX (PYHKITUH;

2.17 ucnionb3oBaTh NPUOOPETEHHBIC 12.4.1
3HAHUS U YMEHHUS B PAKTUYECKOU

NEATEeIbHOCTHU U TIOBCEIHEBHOM KU3HU IS
pelieHus MPUKIaAHbIX 3a7a4, B TOM YUCIIe
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COLIMAJIbHO-DKOHOMHYECKUX U
¢u3nuecKnx, Ha HaubOJIbUINE U
HAaMMEHBIIME 3HAYEHUS, HA HAXOXKICHUE
CKOPOCTH U YCKOPEHHUSI.

1.3 3HaueHue MPaKTUKUA U BOMPOCOB, 13.1.1
BO3HMKAIOIIUX B CAMOM MaTeMaTUKE JIJIsI
dbopMupOBaHUS U Pa3BUTHS

MaTeMaTH4YECKON HAYKH;

1.4 ucToputo pa3BUTHUA MOHATHS YHUCIIA, 13.1.2

CO34aHus MaTCMaTU4YCCKOI'O aHaJIn3a,
BO3HHUKHOBCHUA U PA3BUTHUA T'COMCTPUH,

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

13.1.4,13.1.5, 13.1.7

2.22 UCToab30BaTh MPUOOPETEHHBIC
3HaHUS U YMEHHUS B IPAKTUUECKON
NEATENbHOCTH U MOBCEAHEBHOMN KU3HU:
JUTSI TIOCTPOCHUSI U UCCIIEIOBAHUS

HpOCTGﬁIHPIX MAaTCMaTHYCCKUX MOI[CJ'IGﬁ.

13.1.6

3.6 Bi1aJICHUE OCHOBHBIMU ITOHSITHIMHU O
MJIOCKUX U MIPOCTPAHCTBEHHBIX
T€OMETPUYECKUX (UTYpax, UX OCHOBHBIX
CBOMCTBaX; CHOPMUPOBAHHOCTh YMCHHS
pacrno3HaBaTh Ha YEPTEkKaAX, MOJICIISIX U B
peaJbHOM MHPE reoMeTprudecKue GUrypsl;
MIPUMEHEHHUE U3YUYEHHBIX CBOMCTB

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

5.3.1
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reoMeTpudecKux Guryp u Gopmyn s
pelIeHusl TeOMETPUUECKUX 3aa4 U 3a/1a4 C
PAKTUYECKUM COJEPIKaHUEM;

2.24 COOTHOCUTH TPEXMEPHBIE OOBEKTHI C
UX OMHUCAHUAMH, U300PKCHUSIMU;

6.1.2

2.33 ucnoap30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHHUS B PAKTUYECKOM
NESATENbHOCTH U MTOBCEIHEBHOM )KU3HU:
JUIS1 UCCIEA0BaHUs (MOJIETUPOBAHUS )
HECJIOKHBIX TPAKTUYECKUX CUTYyalUil Ha
OCHOBE M3yYEHHBIX (POpPMYJI U CBOMCTB

(uryp;

6.1.5,6.1.6,6.1.8

2.23 pacrio3HaBaTh HA YEpPTEKAX U 6.1.7
MOJIEJISIX IPOCTPAHCTBEHHBIE (POPMBI;
2.11 ucnionws3oBath noustue Gpyakmuu s (10.1.3

OIMCAHMS U aHAJIN3a 3aBUCUMOCTEH
BCJINYHMH,

2.27 nuzo0paxaTh OCHOBHbIC
MHOTOTPAHHUKHU U KPYTJIbIC TETa;

11.1.1, 11.1.3, 11.1.4, 11.3.2, 11.3.3,
11.3.4,11.4.3

2.29 cTpouth npocremme ceueHus kyoa, |11.2.1, 11.3.5
MIPU3MBI, TUPAMUJIBI;

2.31 ncnonp30BaTh MPU PELIEHUN 11.3.1
CTEPEOMETPUUECKUX 3a1a4

IJIAHUMETpUUeCcKre (PaKThl U METO/bI,

2.34 BpruncieHns 00eMOB U IUJIOMIAAEH 114.1,11.4.2

IIOBEPXHOCTEHN IIPOCTPAHCTBEHHBIX TEJI IIPU
pELIECHUH NTPAKTUYCCKUX 3a7a4, UCIIOJIb3YsI
IpU HEOOXOUMOCTH CIPABOYHUKH U
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BBIYNCIIUTEIbHBIC YCTPOMCTRBA.

3.7 chopMHUPOBAHHOCTH MPEICTABICHUI O
MPOIIECCaX U SIBJIICHUSIX, UMEIOIINUX
BEPOATHOCTHBIN XapakTep, O
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
peanbHOM MHpe, 00 OCHOBHBIX TOHITHSIX
AIIEMEHTAPHON TEOPHUH BEPOSITHOCTEM;
YMEHHI HaXOJUTh U OLICHUBATh
BEPOSITHOCTU HACTYIUICHUS COOBITUM B
MPOCTEUIINX MPAKTUYECKUX CUTYAIUAX U
OCHOBHBIE XapaKTEPUCTUKHU CIyUaHBIX
BEJIUYNH;

2.1 BBITIOHATH apu(PMETHICCKUE TCUCTBUS
HaJ[ YMCJIaMU, COYETasi yCTHBIEC U
MUCbMEHHBIE TPUEMBI;

223

1.2 mpoTy u B TO ke BpeMs
OrpaHUYEHHOCTh MPUMEHEHUS
MaTEMaTUYECKUX METOJIOB K aHAJIU3Y U
WCCJIEIOBAHMIO MPOLIECCOB U SIBJICHUN B
MPUPOJE U OOIIECTBE;

7.1.1,7.2.3

2.35 pemaTh npocTeHIIne KOMOMHATOPHBIE
3a/layu METOJIOM Tepedopa, a TaKkxKe ¢
UCIIOJIb30BAaHUEM U3BECTHBIX (HOPMYIT;

7.2.1,7.2.2

1.6 BEpOATHOCTHBIN XapaKTep Pa3INYHbIX
IIPOLIECCOB OKPYIKAOIIErO MUPA.

8.1.1,8.1.3,8.2.3

2.36 BBIUMCIATH B IPOCTEUIIINX CITyUasiX
BEPOSITHOCTU COOBITUN HAa OCHOBE
NoJicYeTa YMciia UCXO0B JJI aHaIu3a
peanbHBIX YUCIOBBIX JaHHBIX,
IPEICTABICHHBIX B BUJE IUArpamwm,
rpaduKoB; aHaIu3a nH(popMauu
CTaTUCTUYECKOT'0 XapaKTepa.

8.1.2,8.2.1,8.2.2

2.27 nzo0paxaTb OCHOBHBIC
MHOTOTPaHHUKH U KPYTJIbIE TENa;

11.1.2

3.8 Bl1ageHne HaBLIKAMH UCITOJIb30BAHMUS
FOTOBBIX KOMIBIOTEPHBIX IPOTPaMM MPU

2.35 pemath npocTeiie KOMOUHATOPHBIE
3aJja4l METOJIOM mepedopa, a TaKxKe ¢

7.1.2
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PCUICHUHU 3aaa4.

UCII0JIb30BaHUEM U3BECTHBIX (hOPMYIT,

2.12 ucnonb30BaTh MPUOOPETCHHBIE 10.2.1, 10.2.2
3HAHUS ¥ YMEHHUS B PAKTHIECKOM
NESITETHHOCTH U TTOBCETHEBHOM KU3HU: TS
OMHCAaHMS C TOMONIBI0 (PYHKITHI
Pa3IMYHBIX 3aBHCUMOCTEH, MTPEICTaBICHISI
uX rpadUuecKu, HHTEPIpPETAIIUU

rpaduKoB.

2.4. XapaKTepuCTHKA OCHOBHBIX BUA0OB Y4eOHOM 1eATeIbHOCTH 00YYAOIINXCH

HaumMmeHoBanue TemMbl

XapakTepuCTHKA OCHOBHBIX BH/I0B /IeITEJILHOCTH 00yUyaromerocsi (Ha ypoBHe
Y4eOHBbIX JelCTBH)

Paznen 1 Beenenune

Tema 1.1 BBeneunue

O3HaKOMIJICHHE C POJIBO MAaTCMATHKH B HAYKC, TCXHUKC, 9dKOHOMUKC,
I/IH(l)OpMaHI/IOHHLIX TCXHOJIOTHUAX U HpaKTquCKOﬁ ACATCIIBHOCTH,

03HAKOMJICHHUE C TSJISIMH ¥ 3aJ]a9aMy U3yUYCeHUSI MATEMAaTHKH TTPU OCBOSHUHN
cruenuaibHocrteit CIIO.

Pa3nen 2 Pa3zBuTHe MOHATHUS O YHUCIIE

Tema 2.1 IlonsTHE LIENBIX, PAMOHATIBHBIX
Y JEUCTBUTENBHBIX YNCEI

Brinonuars apudpmMeTnueckue 1eHCTBUS HAJl YUCIaMU, COUYeTasi yCTHhIC U MUCbMEHHBIC
MIPUEMBbI; HAXOAUTh MPUOIMKEHHBIE 3HAUYCHHS BEJTMYUH U MOTPEIIHOCTU BHIYHCICHUM
(abcomroTHAst U OTHOCUTEIbHAS ); CPABHUBATH YHUCIIOBBIC BHIPAXKEHUS; HAXO/IUTh
OIIMOKHU B MPEOOPA30BAHUSAX U BEIUUCICHUSX;

BBITIOJIHATH PacyeTsl o GopMyiam;

Tema 2.2 IloHsATHE KOMILIEKCHOTO YHCJIA

BreimoaasaTs apI/ICI)MeTI/I‘ICCKI/Ie HeﬁCTBHH HaJ 4uciiaMi, CO4Y€Tast YCTHBIC U IMCbMCHHBIC
IMPpUCMBbI;, HAXOIUTb HpI/I6J'H/DKeHHBIe SHAYCHUS BCJIMYMWH U ITOTPCIIHOCTH BBIUMCJICHUI
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(abcomroTHast U OTHOCUTENIbHAS ); CPABHUBATH YHUCIIOBBIC BHIPAXKEHUS; HAXOIUTh
OIMOKHU B MPEe0OPa30BAHUSAX U BEIYUCICHUSX;

HaXOJUTb YPaBHEHUS OKPYKHOCTHU, CPepbl, MJIOCKOCTU. BRIUUCIATH pacCTOSHUSA MEXITY
TOYKaMHU. MI3y4uTh CBOKMCTBA BEKTOPHBIX BEJIMYMH, IIPABUIIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIpaBUila HAX0XIECHNU KOOPAUHAT BEKTOpa B
IIPOCTPAHCTBE, IIPaBUJIa JEUCTBUI C BEKTOPAMH, 3aJaHHBIMA KOOPAUHATAMM.
IIprMeHATH TEOPUIO IIPU PELICHUH 3a4a4 Ha IEUCTBUA ¢ BeKTopaMu. 3yunTs
CKAJIIPHOE NIPOU3BEACHUE BEKTOPOB, BEKTOPHOE YPABHEHUE MPSIMOU U IUNIOCKOCTH.
[IpumeHsTh TEOpHIO IIPU PELLICHUH 3a7a4 Ha JCUCTBUS C BEKTOPAaMU, HA KOOPAWHATHBIN
METO/I, Ha IPUMEHEHNE BEKTOPOB ISl BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUN. ;

peoOpa3oBBIBATH YHCIOBBIE M OYKBEHHBIC BHIPAKECHHUS, COJEPIKAIINE PATUKAIIBI U
CTEIICHU, IIPUMEHSS] CBOWCTBA;

Paznien 3 YpaBHeHUs U HEpaBEHCTBA

Tema 3.1 YpaBHeHus

O3HaKOMUTBCS C MPOCTEUITUMHU CBEAECHUAMU O KOPHSIX aJire0pandecKuX ypaBHEHHUI, C
MIOHATHUSIMH UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHHU;

UCIIOJIb30BaTh CBOMCTBA U Tpaduku GyHKUUMA 11 pemieHus ypaBHeHui. [loBToputh
OCHOBHBIE TTPUEMBI PEIICHUS CUCTEM;

Tema 3.2 HepaBeHnctBa

pelaTh ypaBHEHUS, IPUMEHSS BCE MTPUEMBI (Pa3ioKeHUEe Ha MHOXKUTEIU, BBEACHUE
HOBBIX HEM3BECTHBIX, MIOJICTAHOBKA, IPAUICCKUNA METO/);

pelaTh CUCTEMbl YPaBHEHUH, IPUMEHSIS pa3InyHble CLIOCOObI. O3HAKOMUTHCS €
oOLIMMHU BOMTPOCAMHU PELICHUS] HEPABEHCTB U UCIOJIb30BAHUSI CBOMCTB U IparKOB
(GyHKUMN TPU peLIeHu

IIPUMEHATh MATEMAaTUUYECKUE METO/IbI JUIsl PELICHUS COAEPKATEIbHBIX 3a7a4 U3
pa3NTUYHBIX 00JACTEN HAYKU U MpakTUKU. HTepIpeTupoBaTh Pe3yIbTaThl, YUUTHIBAThH
peaIbHBIE OTPAHUYECHUS;
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Paznen 4 Kopuu, crenenu u sorapu@msl

Tema 4.1 Kopau u crenenun

03HAKOMUTHCSI C IOHSATUEM KOPHSI N-U CTETIEHU, CBOMCTBAMU PAJUKAIIOB, CTEIIEHU C
NENCTBUTENBHBIM NTOKA3aTEIEM, C IPABUJIAMH CPABHEHUEM KOPHEM;

O3HAKOMMUTBC:A C IIPUMCHCHUCM KOpHeﬁ U CTEIICHEH ITPpHU BBIYUCJIICHHUH CPCIHUX,

HpeO6pa3OBBIBaTB YHUCIOBBIC U 6YKBCHHBIC BBIpAXKCHUA, COACPKAIINUEC paauKaJlbl U
CTCIICHU, IIPUMCHSA CBOﬁCTBa;

3aMKChIBaTh KOPEHb N-bIl CTEIICHU B BHJIE CTEIICHU C APOOHBIM ITOKA3aTEIIEM H
HA00OpOT;

(bopMyIMpOBaTH ONpeeeHuE KOPHS. CTENEHH C IEUCTBUTENbHBIM MIOKa3aTeaeM U
CBOMCTBA; BHIYUCIISITh U CPABHUBATh KOPHH, CTEIIEHU C PALIMOHAIIbHBIM MIOKA3aTeleM,
JIeNaTh MPUKUIKY 3HAUEHHs KOPHSI, CTEIIEHH, CPABHUBATH 3HAYEHHS KOPHSI, CTEIIEHU
UCIIOJNIb3Ysl, IPU HEOOXOAMMOCTH, MHCTPYMEHTAJIbHBIE CPE/ICTBA;

Tewma 4.2 Jlorapudmsi

BBITIOJIHATDH MPE0OpPa30BaHMSI BBIPAXKEHUHN, TPUMEHSST (DOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JIorapu(pmMoB;

Tema 4.3 TIpeoOpazoBanue
WPpAMOHATBHBIX, CTCTICHHBIX U
MIOKA3aTeIIbHBIX BRIPAXKEHUH.

BBINIOJIHATH MPE00OpPa30BAHMS BBIPAXKEHUHN, TPUMEHSS (POPMYJIbL, CBSI3aHHBIE CO
CBOMCTBaMH CTEIEHEN U JTOrapu(pMOB;

Tema 4.4 TlpeoOGpazoBanue
Jorapu(MUYECKUX BbIPAKEHUN

BBITIOJIHATD NMPe0Opa30BaHUsl BRIPAXKEHUHN, TPUMEHSST (HOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JIOorapu(pmMoB;

OnpeaensaTh 00JaCTh AOMYCTUMBIX 3HAUEHUN JTOrapu(pMUYECKOTO BBIPAKEHUS;

Tema 4.5 Pemenue npocteidmmx
MOKAa3aTeNbHBIX U JTOTapu(hMUUECKUX
ypaBHEHUH 1 HEPABEHCTB.

peniaTh noka3areabHble UPPAIIMOHANIBHBIE, IOTapu(PMUUECKUE YPAaBHEHUS U
HEPABEHCTBA 10 U3BECTHBIM AJITOPUTMAM.

Paznen 5 [IpsAmble U INIOCKOCTH B IPOCTPAHCTBE
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Tema 5.1 IIpsimble B TPOCTpAHCTBE

(DOPMYJ'H/IpOBaTL " IIPUBOJUTH AOKA3aTCIbCTBA IIPU3HAKOB B3aMMHOI'O PACIIOJIOKCHHA
IMPAMBIX U IIocKocTeu. Pacro3HnaBaTth Ha UCpTCIKaxX U MOJACIIAX PA3JIMIHBIC CIIydau
B3aUMHOTO PACIIOJIOKCHUS IIPAMBIX U HHOCKOCTeﬁ, APryMCHTHPOBATb CBOU CYKICHUA,

Tema 5.2 I1ocKOCTH B TPOCTPAHCTBE

®opMyMpOBaTh U MPUBOJIUTH 10KA3ATEIIbCTBA MIPU3HAKOB B3aUMHOTO PACIIOIOKEHUS
MPSIMBIX U TJIOCKOCTEN. Pacno3HaBaTh Ha 4epTexax U MOJICTISAX Pa3IuyHbIE Cily4yau
B3aUMHOI'0 PACMONI0KEHUS MPAMBIX U MJIOCKOCTEN, apIryMEHTUPOBATh CBOU CYXKICHUS;

dbopMyIMpoBaTh ONpeneNeHus, TPU3HAKK U CBOWCTBA MapasuIeNbHbIX U
NEPHEHAUKYJISAPHBIX MJIOCKOCTEH, TBYTPAHHBIX U JUHEHHBIX YTJIOB;

BBIITOJIHATB ITOCTPOCHUA YIJTIOB MCIKAY NIPAMBIMU, HpHMOﬁ H INIOCKOCTBIO, MCIKIY
IUVIOCKOCTAMH 110 OIMMCAHHIO U PACIIO3HABATh UX HA MOACIAX,

Tema 5.3 I'eomeTpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA.

IPUMEHSTh TPU3HAKU U CBOWCTBA PACIIONIOKEHUS MPSAMBIX U TJIOCKOCTEH MPU PEIICHUN
3anay. M300paxkaTh Ha pUCYHKaX U KOHCTPYMPOBATh HA MOJIEISAX MEPIECHIUKYJIISPBI U
HAKJIOHHBIE K TUIOCKOCTH, MPSIMbIE, MapaJljieIbHbIE TIIIOCKOCTH, YTIIbl MEXAY MPIMOU U
IJIOCKOCTBIO M1 OOOCHOBBIBATh OCTPOCHHE.

pelaTh 3a7ia4y Ha BBIYMCICHUE TEOMETPUUECKUX BeIMUMH. ONKUCHIBATh PACCTOSIHUE OT
TOYKH J0 IUIOCKOCTH, OT MPSIMOM 0 TIIOCKOCTH, MEXKY INIOCKOCTAMU. POpMYyIMPOBATH
U JIOKa3bIBaTh OCHOBHBIEC TEOPEMBI O paccTosiHUAX. M300paxaTs Ha yepTexkax u
MOJIETISIX PACCTOSIHUSA U 0OOCHOBBIBATH CBOM CYKJeHUsA. ONpeaenarTh U BHIYUCISTh
paccTostHus B ipocTpaHcTBe. [IpumeHsaTs GopMyIibl U TEOpPEMBI TIITAHUMETPHUH TS
pemieHns 3a1a4. O3HAKOMUTHCS C TOHATHUEM NapAJLIEIBbHOIO POEKTUPOBAHUS U €T0
corictBamu. DopmMynupoBaTh TEOPEMY O IUIOLIAANA OPTOTOHAIBHOU TPOEKIINU
MHOToyroJibHUKa. [[puMeHsTh Teoputo Jiii 000CHOBAHUS MOCTPOCHUN U BHIYMCICHUM.
ApryMeHTUPOBATH CBOU CYKJICHUS O B3AMMHOM PACTIOJIOKEHUU MPOCTPAHCTBEHHBIX

(uryp;

OIIMCBIBATDb U XapPAaKTCPHU30BATh PA3JIMIHBIC BBl MHOT'OI'PAHHHUKOB, IICPCUYUCIIATh UX
3JIEMEHTHI U CBOMCTBA. I/I306pa}KaTL MHOTI'OTPAaHHUKHU W BBIITOJHATL ITIOCTPOCHUA Ha
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U300pKEHUSX U HA MOJIETISIX MHOTOTPAHHUKOB. XapaKTepru30BaTh U M300paxaTh
CEYEHUs, Pa3BEPTKH MHOTOIPAHHUKOB, BBIYHUCIIATH TUIOIIAAN TOBEpXHOCTENH. CTPOUTH
npocTerme ceueHus Kyoa, mpu3Mbl, nUpaMuibl. [[puMeHsITh (GakThl U CBEACHUS U3
miaHuMeTpun. O3HaKOMUTBCS € BUIAaMH CUMMETPUIA B POCTPAHCTBE, (POPMYIIUPOBATH
ONPENEIICHNs U CBOMCTBA. [[pMMEeHATh CBOMCTBA CUMMETPHH IIPY PELICHUH 3a1a4.
Hcnonb3oBaTh NpUOOPETEHHBIE 3HAHUS AJI PELICHUS 33/1a4;

Paznien 6 KoopauHaThl M BEKTOPBI

Tema 6.1 KoopinHaTBI 1 BEKTOPHI

M3Y4YuTh (POPMYJIBI JJ1s1 BBIYUCIEHUS IJI0IAJEH TOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ
BpaieHus. O3HaKOMHUTHCS C MOHATHEM BEKTOpA. 3yuuTh AEKapTOBY CUCTEMY
KOOPAMHAT B POCTPAHCTBE, CTPOUTSH 110 3aJaHHBIM KOOPIUHATAM TOYKH U IIJIOCKOCTH,
HaXOJWUTh KOOPJAUHATHI TOYEK. ;

HAXOJUTh YPAaBHEHUS OKPYXKHOCTH, C(Pepbl, IITOCKOCTU. BBIUUCIATE PACCTOSIHUS MEXKIY
TOYKaMH. M3y4uTh CBOKMCTBA BEKTOPHBIX BEJIMYMH, ITPABUJIA PA3JIOKEHNS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUJIA HAX0XKICHUS KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, IPaBUJIa JEUCTBUM C BEKTOPAMH, 3aJaHHBIMA KOOPJANHATAMM.
[IprMeHATH TEOPUIO NPU PELIEHNH 3a4a4 Ha IEVCTBUA ¢ BEKTOpaMu. M3yunTs
CKAJIIPHOE MPOU3BEIEHNE BEKTOPOB, BEKTOPHOE YPABHEHHE NMPSIMOU U TUNIOCKOCTH.
[IpuMeHTh TEOPHUIO ITPU PELICHUU 3a4a4 Ha JECUCTBUS C BEKTOPAMH, HA KOOPAWHATHBIN
METO/, Ha IPUMEHEHHUE BEKTOPOB ISl BBIYMCIICHUS BEJIMYHUH YIJIOB U PACCTOSIHUM. ;

O3HAKOMHUTBCA C JOKA3aTCIIbCTBAMU TCOPEM CTCPCOMECTPHUH O B3aUMHOM PACIIOJIOKCHUU
IMPsIMBIX U IUIOCKOCTEH C UCHOJIb30BAHUEM BCKTOPOB.

pelaTh 3aa4i Ha BEIYMCICHUE TEOMETPUUECKUX BeIMUMH. ONUCHIBATh PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, OT MPSAMOM J10 TIIOCKOCTH, MEXY MIOCKOCTSIMU. DOPMYIIUPOBATH
U JIOKa3bIBaTh OCHOBHBIC TEOPEMBI O paccTosiHUAX. M300paxaTs Ha yepTexKax u
MOJIETISIX PACCTOSIHUSA U 0OOCHOBBIBATH CBOM CYKJeHUA. ONpeaenarTh U BHIYUCISTh
paccTostHUs B ipocTpaHcTBe. [IpumeHsaTs GopMyIibl U TEOpPEMBI TIITAHUMETPHUH TS
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pemieHns 3a1a4. O3HAKOMUTHCS C TOHATHUEM NapAJLIEIBHOIO POEKTUPOBAHUS U €T0
cBolictBamu. DOpMyIMpPOBATE TEOPEMY O IIOLIAAM OPTOTOHAJIBHOM MPOEKIIUU
MHOTOYyToJibHUKA. [IpuMeHsATh Teoputo 1711 000CHOBaHUS MMOCTPOECHUIN U BBIYUCICHUN.
ApPryMEHTHPOBATH CBOM CYKJIEHHS O B3AMMHOM PACIOJIOKEHUH MPOCTPAHCTBEHHBIX

(uryp;

Paznen 7 DnemeHnThl KOMOMHATOPUKHU

Tema 7.1 OCHOBHBIE TTOHATHUA
KOMOMHATOPUKHU

N3yuuTh npaBuia KOMOMHATOPUKH U IPUMEHSTH MIPU PELLICHUHA KOMOMHATOPHBIX 3a7a4,
UCIIONIb3Ysl METOJT Iepedopa v MPaBUIIO YMHOXKEHUS;

03HAKOMJICHHUE C LIEJISIMU U 3aJ1a4aMi U3y4YEHHUSI MaTEeMaTHUKHU MPU OCBOCHUHU
cunenunanbHocter CIIO.

O3HAKOMHUTLCA C IPUMCHCHHUCM KOpHGfI U CTCIICHEH IIPpH BBIYUCIICHUN CPCAHUX,

Tema 7.2 ®opmyna bunoma HeroTona

03HAKOMUTHCS C MOHATUAMH KOMOMHATOPUKU ¢ OMHOMOM HBIOTOHA M TPEYTrOIBHIKOM
[Tackanst u 0OBSICHATH IpUMEHEHUE GOPMYIT: pa3MEIICHUS, COUETAHUS U TIEPECTAHOBKU;

N3yuuTh npaBuia KOMOMHATOPUKH U IPUMEHSTH MIPU PELICHUH KOMOMHATOPHBIX 3a7ad,
UCIIOJIb3YsI METOJI Iepedopa v MPaBUIIO YMHOXKEHUS;

Pa3nen 8 DnemeHThI

TEOPUM BEPOSTHOCTEN. DJIIEMEHTHI MAaTEMaTUUECKON CTaTUCTUKHU.

Tema 8.1 DneMeHTHI TEOpUHN
BEPOSTHOCTEH.

U3YYUTh KIIACCUYECKOE OIPEACICHUE BEPOATHOCTH, CBOWCTBA BEPOATHOCTH, TEOPEMY O
CyMME€ BEpPOATHOCTEH;

paccMOTPETH MPUMEPHI BBIYNCIICHUS BEPOSITHOCTEM;

Tema 8.2 DiaeMeHTHI MATEMATHUYECKOU
CTATUCTUKH.

pelaTh NpakTUYECKUE 3a1a4l Ha 00pabOTKy YMCIIOBBIX JaHHbBIX, BBIYUCICHUE UX
XapaKTEPUCTHK.

pelaTh 3a7ia4i Ha BEIYMCICHUE BEPOSTHOCTEN COOBITHI. O3HAKOMUTHCS C
MIPEICTABIEHUEM YUCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMU;

I/ISY‘H/ITB ImpaBuia KOM6I/IHaT0pI/IKI/I U IIPUMCHATH IIPHU PCIICHUN KOM6I/IHaTOpHI>IX 3ajaa4,
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UCIIOJIb3YsI METOJI Iepedopa v MPaBUIIO YMHOXKEHUS;

03HAKOMHUTHCSI C TIOHATUSAMH KOMOMHATOPUKH ¢ OMHOMOM HBIOTOHA M TPEYTOIBHIKOM
[Tackanst u 0OBSICHATH IPUMEHEHUE HOPMYJT: pa3MEIIeHUs, COUECTAHUS U TIEPECTAHOBKY;

U3YUYUTH KJIIACCUYECKOE OIPEICIICHUE BEPOATHOCTH, CBOWCTBA BEPOATHOCTH, TEOPEMY O
CyMME€ BEpPOATHOCTEN;

PAaCCMOTPETh MPUMEPHI BBIYUCIIEHHUS BEPOSTHOCTEM;

Paznienn 9 OCHOBBI TPUTOHOMETPUH

Tema 9.1 YucnoBas OKpy»KHOCTb

N3yunts pagraHHbIii METOA U3MEPEHHMS YIII0B BPALLICHHS U UX CBA3b C TPalyCHON
Mepoi. M300pakatp yrisl BpallleHus: Ha OKPY>KHOCTH, COOTHOCHTD BETUYHMHY YTJIa C
€r0 PacIOI0KECHHUEM;

(bopMyIMpOBaTh ONpeAeeHUs TPUTOHOMETPUUECKUX (DYHKIUH AJIs yTII0OB TOBOPOTA U
JUTSL OCTPBIX YTJIOB MPSMOYTOIBHOTO TPEYTOJIbHUKA U OOBSICHITH X B3aUMOCBS3b;

M3YYHUTb OCHOBHBIE (POPMYJIIBI TPUTOHOMETPHH: (POPMYJIBI CIIOKESHHSI, YABOCHUS,
npeoOpa3oBaHUs CyMMbl TPUTOHOMETPUYECKUX (PYHKIINI B TPOU3BEACHUE U
IIPOU3BENCHUA B CYMMY U IIPUMEHSATD IIPY BBIYNCICHUH 3HAYECHHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUS U YIIPOLICHUS €T0;

IIPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA Uil BBIYMCIICHUS 3HAUCHUN
TPUTOHOMETPUUYECKUX (DYHKIIMI 1O OTHON U3 HUX;

Tema 9.2 ®opMyibl CIOXKEHUS U
MIPUBEJICHUSI.

U3YYUTH OCHOBHBIE ()OPMYJITBI TPUTOHOMETPHH: (POPMYIIBI CIOKEHHUS, yYABOCHHS,
npeoOpa3oBaHusl CyMMbI TPUTOHOMETPUYECKUX (DYHKITUN B IPOU3BEICHUE U
IIPOU3BEICHUS B CYMMY U IIPUMEHSTh IPU BBIYMCICHUU 3HAYECHUS
TPUTOHOMETPUUECKOT'O BBIPAYKEHUS U YIIPOLIECHUS €rO0;

Tema 9.3 Tpuronomerpuyeckue popmyibl
JIBOMHOT'O Y MOJIOBUHHOTO apryMEHTA.

U3YYUTh OCHOBHBIE ()OPMYJIbI TPUTOHOMETPHUU: (POPMYIIbI CIOKEHHUS, YABOCHHUS,
npeoOpa3oBaHUs CYMMbI TPUTOHOMETPUYECKUX (YHKLIUNA B MPOU3BEICHUE U
IIPOU3BEACHUS B CYMMY U IPUMEHSATH IPH BBIYNCICHUH 3HAYECHHUS
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TPUTOHOMCTPHUUCCKOI'O BBIPAKCHUS U YIIPOIICHUA €TI0,

MIPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA JIJI1 BBIYMCIICHUS 3HAUEHUM
TPUTOHOMETPUUYECKHUX (DYHKIIHI MO OJTHON U3 HUX;

Tema 9.4 [IpeoOpazoBaHus TPOU3BEICHUS
TPUTOHOMETPUUYECKUX (PYHKIHIA B CyMMY U
Pa3HOCTb, U HA00OPOT.

U3YYUTHh OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUU: (POPMYIIbI CIOKEHHUS, YABOCHHUS,
npeoOpa3zoBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIUN B IPOU3BEICHUE U
POU3BEJCHUS B CYMMY U IPUMEHSATDH NPU BBIYMCIICHUH 3HAYCHHUSI
TPUTOHOMETPHUUYECKOTO BBIPAKEHUS U YIPOIIECHHUS €T0;

Tema 9.5 CpoticTBa u rpaduku u
TPUTOHOMETPUUECKUX (DYHKITHH.

U3YYUTh OCHOBHBIE ()OPMYJIIBI TPUTOHOMETPHUH: (POPMYIIBI CIOKEHUS, yYABOCHHS,
npeoOpa3oBaHusl CyMMbl TPUTOHOMETPUYECKUX (DYHKIIUN B IPOU3BEICHUE U
IIPOU3BEICHUS B CYMMY U IIPUMEHSTH IIPU BBIYMCICHUU 3HAYECHUS
TPUTOHOMETPUYECKOT'O BBIPAYKEHUS U YIIPOLIECHUS €rO0;

M3YYUTh ONPEJEICHHS apKCUHYCa, apKKOCHHYCa, apKTaHI'€HCca Yyncia, opMyIHpOBaTh
UX, N300paxaTh Ha AMHUYHON OKPY>KHOCTH, IPUMEHATD MPH PEIICHUN yPaBHEHUH.

Tewma 9.6 Tpuronomerpudeckrue ypaBHEHUS
Y HEPABEHCTBA.

pemath o GopmysiaM U 0 TPUTOHOMETPUUECKOMY KPYTY MPOCTEHIINe
TPUTOHOMETPUUYECKHE YPAaBHEHUS,;

N3yunts pagraHHbIi METOA U3MEPEHHMS YIIIOB BPALLIEHHS U UX CBA3b C TPalyCHON
Mepoi. M300paxkatp yrisl BpallleHus: Ha OKPY>KHOCTH, COOTHOCHTD BETUYHMHY YTJIa C
€r0 PacIoOI0KECHHUEM;

bopMyIMpOBaTh ONPeAeCHUs TPUTOHOMETPUUECKUX (PYHKIUH JJIs yTII0OB TOBOPOTA U
JUTSL OCTPBIX YTJIOB MPSIMOYTOJIBHOTO TPEYTOIbHUKA U OOBSICHITH X B3AUMOCBS3b;

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

U3YYUTHh OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUH: (POPMYIIbI CIOKEHHUS, YABOCHHUS,
npeoOpa3zoBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B IPOU3BEJICHUE U
MIPOU3BEACHUS B CYMMY U MPUMEHSIThH MPU BHIYUCICHUH 3HAYEHUSI

cTp. 45 u3 64




TPUTOHOMCTPHUUCCKOI'O BBIPAKCHUS U YIIPOIICHUA €TI0,

O03HAKOMMTBCS CO CBOMCTBAMU CUMMETPHUM TOUEK HA € AUHUYHOU OKPY>KHOCTHU U
MPUMEHSTH UX JIJIS BEIBOAA (POPMYIT IPUBEICHUS;

IPUMEHSTH 00IIIME METO/IbI PEIICHUS YPaBHEHUH;

W3YYHTbH OTPEECIICHUS apKCUHYCa, apKKOCHHYCA, apKTaHTeHCca Yriciia, opMyInpoBaTh
UX, N300paxaTh Ha EMHUYHON OKPY>KHOCTH, IPUMEHATD MPH PEIICHUN yPaBHEHUH.

Paznen 10 @ynkuuu, ux cBoiictBa u rpaduku. CTeneHHbIe, TOKa3aTeNbHbIC, JJOrapu(PMUIECKUE U TPUTOHOMETPUYECKHE PYHKIUH.

[Ipeo6pazoBanus rpadukoB GyHKIUH

Tema 10.1 ®yHKIIMK, UX CBOMCTBA U
rpaduky.

O3HAKOMUTHCS C TOHATHUEM NIEPEMEHHON, TPUMEPAMH 3aBUCUMOCTEN MEXKITY
IIEPEMEHHBIMU;

03HAKOMUTHCS C MOHATHEM IpaduKa, ONpeesTh TPUHAMIEHKHOCTh TOUKU IpaPuKy
¢bynkuuu. [To popmyie npocTeiiiieit 3aBUCUMOCTH ONIPEAEIAThH BU €€ rpaduka;

BEIPAKATh 10 (OpMyJie OJHY MEpEMEHHYI0 uepe3 Apyrue. O3HaKOMUTHCS ¢
onpeneneHrueM GyHKIUA, GOPMyITUPOBaTh ero. HaxoauTs 001acTh ONpeaeIeHHs |
00nacTh 3HaUeHUN (QYHKIIHH.

O3HAKOMHUTLC: C IIPpUMEpaMU q)YHKHI/IOHaJII)HBIX 3aBUCHUMOCTEH B PCAJBHBIX IIpOHICCCax
N3 CMCXHBIX NUCIUIIIINH,

03HAKOMHUTHCSI C TIOHATHEM TAPMOHUYECKHUX KOJICOaHWI 1 MpUMepaMu TapMOHUYECKHUX
KOJIeOaHMIA JIJIs1 OTIMCAHMS TIPOIECCOB B (DU3UKE U APYTUX 00JIaCTAX 3HAHMUS,

Tema 10.2 Creniennsble, IIoKa3aTeabHbBIC,
JorapumMuyecKkre U TPUrOHOMETPHUUYECKUE

byHKUHUU.

O3HAKOMHUTHCS C JOKA3aTEIbHBIMU PACCYKIACHUSAMU HEKOTOPBIX CBOMCTB JIMNHEWHON 1
KBaJpaTUIHON (PYHKIIHMMI, MPOBOUTH UCCIICIOBAHUE JTMHEHHON, KYCOUYHO-IMHEHHOM,
IpOOHO — IMHEWMHOW M KBaJApaTUYHON PYHKIUH, CTEIEHHBIX U JIOTapU(PMUUECKUX
¢ynkuuid. CTpOUTh, BBIMOIHATE IPEOOPA30BaHUs U YUTATh rpaduKu PyHKIUH.
HccnenoBath Ux;

UCIIOJIb30BaTh CBOMCTBA (DYHKIIMIA JIJIsi CPABHEHUS 3HAUYCHUN CTETIEHEN U JIorapu(pMOB;
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Tewma 10.3 TIpeobpazoBanus rpaduxoB

O03HAKOMMTBCS C JOKA3aTEIbHBIMU PACCYKICHUAMU HEKOTOPBIX CBOMCTB JIMHEMHON U
KBaJPaTUIHON (PyHKIIMH, MPOBOINUTH UCCIICIOBAHUE TMHEHHON, KYCOUYHO-IMHEHHOM,
IpOOHO — JIMHEWMHOW 1 KBaJPaTUYHON PYHKIUH, CTEIIEHHBIX U JIOTapU(PMUUECKUX
dynkuuid. CTpoUTh, BBINOIHATH IPEOOPA30BaHUs U YUTATh rpaduKu PyHKIUH.
Hccnenosath ux;

O3HaKOMUTKCS C MIOHATUEM CIIOKHON QYHKIMH. BhraucisaTh 3HaueHUs QyHKIIAN 110
3HaYeHUIO apryMmeHnTa. OmnpenesaTh MoJI0KeHNEe TOUYKH Ha TpaduKe Mo ee KOOpANHATaM
1 Ha000POT;

03HAKOMHUTHCS C MOHSATHEM HENIPEPHIBHON MEPUOINYECKON (QyHKIMH, (POPMYIUPOBATH
CBOMCTBAa CMHYyCa U KOCUHYCa, CTPOUTD UX I'paduKu;

03HAKOMHUTHCS C TIOHSATHEM Pa3phIBHOM MEPUOANYECKON (PYHKITNH, POPMYITHPOBATH
CBOMCTBA TAaHT€HCA M KOTAHT€HCA, CTPOUTH UX rpaduKH;

IPUMEHSTh CBOMCTBA (DYHKIIMM JIJIs1 CPAaBHEHUSI 3HAUEHUI TPUTOHOMETPUUECKUX
(GyHKUMA, 11 pelieHus] TPUTOHOMETPUYECKUX YPABHEHHM.

UCIIOJIb30BaTh CBOMCTBA (DYHKIIMIA JIJIsi CPAaBHEHUS 3HAUYCHUN CTETIeHE! U JIorapu(hMOB;

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

Paznen 11 MHororpaHHUKY U KpyTJible TEIa

Tema 11.1 [ToHsiITHE MHOTOTPAHHUKOB.
Buib1 MHOTOTPaHHUKOB.

ONMCBIBATH U XapaKTEPU30BATh PA3INYHbIC BUJIbI MHOTOTPAaHHUKOB, IIEPEUYHUCIIATD X
AJIEMEHTHI U cBOMcTBa. M300pakaTh MHOIOTPAHHUKU U BBIIOJIHATH IOCTPOEHUS Ha
U300pKEHUSX U HA MOJIETISIX MHOTOTPAHHUKOB. XapaKTepru30BaTh U H300paxaTh
CEYEHUs, PA3BEPTKH MHOTOIPAHHUKOB, BBIYHUCIIATH TUIOIIAN TOBEpXHOCTEN. CTPOUTH
npocTerme ceueHus Kyoa, mpu3Mbl, mUpaMuibl. [[puMeHsITh GakThl U CBEACHUS U3
miaHuMeTpun. O3HaKOMUTBCS € BUIAMH CUMMETPUIA B POCTPAHCTBE, (POPMYIIUPOBATH
ONPENEIICHNS U CBOMCTBA. [[pMMEHATh CBOMCTBA CUMMETPHH NIPY PELICHUH 3a1a4.
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Hcnons3oBaTh HpI/IO6p€TeHHBI€ SHaHUA AJI pCIICHUA 3a1a4;

Tema 11.2 CuMmeTpusi U ceUeHUs B
MHOTOTPaHHHKAX.

MIPUMEHSATH CBOMCTBA CHMMETPHUH MPU PEIICHUHU 3aJ1ad Ha TeJia BpallleHHs, Ha
KOMOMHAIIHIO TEI.;

Tema 11.3 Tena u NOBEpXHOCTU BPAIICHUS.

I/I306pa}KaTB OCHOBHBIC KPYTIJIBIC TCJIA U BBIIOJIHATE PUCYHOK IO YCJIOBHIO 3a/1a4H;

OMUCHIBATh U XapaKTePHU30BaTh PA3IMUHbIC BUIbl MHOTOTPAHHUKOB, IEPEUUCTSATD UX
AJIEMEHTHI U CBOKCTBA. M300paxaTh MHOTOTPAHHHUKHU U BBINOJIHATH OCTPOEHUS HA
U300pKEHUSX U HA MOJICTISIX MHOTOTPAaHHUKOB. XapaKTepru30BaTh U H300paxaTh
CEUYEHUs, Pa3BEPTKH MHOTOIPAHHUKOB, BRIYUCIIATH ITUIOLIAIM TOBEpXHOCTENH. CTPOUTH
pOoCTEHIINE CeUeHHsI Ky0a, MpU3Mbl, MUpaMubl. [IpuMeHsITh GakThl U CBEACHUS U3
wiaHuMeTpun. O3HAaKOMUTHCS C BUJIAaMUA CUMMETPUI B IIPOCTPAHCTBE, (hOPMYIUPOBATH
OTpeeNICHNs U CBOMCTBA. [[pUMEHATh CBOMCTBA CUMMETPHUH NIPU PEUICHUH 3aa4.
Hcnonb3oBaTh MpuoOpeTeHHbIE 3HAHUS AJI PELICHUS 3a/1a4;

Tema 11.4 O0beMsI TEN.

O3HAKOMUTLHCA C IMOHATHUAMM IJIOIAaAN U O6T>€Ma, dKCuoOMaMH 1 CBOﬁCTBaMH;

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

ONMCHIBATh U XapaKTEPHU30BaTh PA3JIMYHbIE BUAbl MHOTOTPAHHUKOB, IIEPEYUCIIATD UX
3JIEMEHTHI U CBOMCTBA. M300pakaTh MHOTOTPaHHUKH U BBITIOJIHATH IOCTPOCHMS Ha
M300paKEHHSIX U HA MOJIEIISIX MHOTOI'PaHHUKOB. XapaKTepHU30BaTh U H300paxaTh
CEUYEHUs, PA3BEPTKH MHOTOIPAHHUKOB, BRIUUCIIATH TUIOIIAIU TOBEpXHOCTENH. CTPOUTH
pOCTEHIITNE CeUeHHsI Ky0a, MPU3Mbl, MUpaMubl. [[puMeHsITh GaKkThl U CBEIACHUS U3
wianuMeTpun. O3HAKOMUTHCS C BUJIAaMUA CUMMETPHUI B TIPOCTPAHCTBE, (HOPMYIUPOBATH
OIpeAesIeHNs U CBOUCTBA. [ [pUMeEHSATH CBOKMCTBA CUMMETPUU IIPU PELLICHUU 3a/a4.
Hcnonb3oBaTh MpuoOpeTEeHHBIE 3HAHUS AJI PEIICHUS 3a/1a4;

MIPUMEHSTH CBOMCTBA CHMMETPHH MPU PEILICHUH 3a]1a4 Ha Teja BpalleHus, Ha
KOMOHMHAIIMIO TEIL.;
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U300pa’kaTh OCHOBHBIE KPYTJIBIE TEJIa U BHITIOJHATH PUCYHOK TI0 YCIOBHIO 33]/1a4H;

pemaTh 3a1a4 Ha BBIYMCIIEHUE TUIOIAIEH U IIOBEPXHOCTEN MPOCTPAHCTBEHHBIX TET,
OPUMEHSSI COOTBETCTBYIOIINE (POPMYJIbl U (PAKThI U3 IJIAHUMETPUH;

U3YYUTh (POPMYJIBI IJIs1 BBIYMCIICHUS TUIOMIAJEH TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI
BpaieHus. O3HaKOMHUTBHCS C TOHATHEM BeKTOpa. M3yunuTh AeKkapTOBY CUCTEMY
KOOPJIMHAT B IMPOCTPAHCTBE, CTPOUTH 110 3aJJaHHBIM KOOPJUHATAM TOYKHU U MJIOCKOCTH,
HAaXOJIUTh KOOPAWHATHI TOYEK. ;

HaXOJUTh YPaBHEHUS OKPY>KHOCTHU, CPepbl, MIOCKOCTU. BHIUUCIATH pacCTOAHUS MEKITY
ToukamMu. M3yunTh CBOMCTBA BEKTOPHBIX BEJIMYMH, [TPABUJIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, ITPABUIIA HAXO0XKJICHHUS KOOPJAUHAT BEKTOPA B
IIPOCTPAHCTBE, MPaBUiIa JCUCTBUN C BEKTOPaMH, 3aJaHHBIMU KOOPIMHATAMM.
[IprMeHsTh TEOPHUIO ITPU PELICHUH 3a4a4 Ha JEUCTBUS C BEKTOpaMu. M3yunts
CKaJISIPHOE MIPOU3BEICHUE BEKTOPOB, BEKTOPHOE YPABHEHUE MPAMOM U INIOCKOCTH.
[IprMeHATh TEOPUIO MPU PEUICHUH 3a1a4 Ha IEUCTBUA C BEKTOPAaMHU, Ha KOOPAUHATHBIN
METOJ, Ha IPUMEHEHHUE BEKTOPOB ISl BBIYMCIIEHUS BEJIMUHH YIJIOB U PACCTOSIHUM. ;

Pasznen 12 Hayaina MmaTeMaTH4eCKOro aHaIU3a

Tema 12.1 IlorgTre nocienoBaTeIbHOCTH.

O3HAKOMUTHCS C MMOHITUEM YMCIIOBOU IIoCJICA0BAaTCIIbHOCTH, criocobamu ee 3aJaHus,
BBIYUCJIICHHUAMHA €€ YJICHOB; C ITIOHATHUCM IIPCACIIa ITOCIICIOBATCIbHOCTH,

pemarh 3a7a4l Ha IpuMeHeHne (HopMyJibl CyMMbl OECKOHEYHO yOBIBAOIIEH
r€OMETPUYECKON IPOrPECCHH;

Tema 12.2 IloHsiTHE TPOU3BOIHOM.

O3HAKOMUTLCA C ITIOHATHCM HpOHSBOI{HOﬁ;

U3YUYUTh U POPMYTUPOBATH €€ MEXAHUUYECKUM U T€OMETPUUYECKUN CMBICH, U3YUUTh
QJTOPUTM BBIYMCIICHUS IPOU3BOJHON HA TPUMEPE BHIYUCIICHUS MTHOBEHHON CKOPOCTH
1 yTJI0BOro ko3¢ puimenta kacaTeabHOM;

COCTaBJIATh YPAaBHCHHUE KacaTeIbHOM B 00IIIEM BHU/IE;
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BBIYUUTH TIpaBuia nuddepeHIupoBanus, TaOIUILy MPOU3BOIHBIX AIEMEHTAPHBIX
byHKIUH, TPUMEHTh I ¢ depeHrpoBanus QyHK

U3YYUTh TEOPEMBI O CBA3U CBOMCTB (DYHKLIMH U MPOU3BOJHON, (POPMYIUPOBATH UX;

Tema 12.3 UccnenoBanue GhyHKIUH ¢
TTOMOIIIBIO IPOU3BOJHOM.

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

IIPOBOJIMTH C TIOMOIIIBIO TPOU3BOIHON HcclieIoBaHuE HYHKIINH, 3aJaHHONU (POpMYJI0ii;

yCTaHABJINBATh CBSI3b CBOMCTB (DYHKIIMH M MIPOU3BOIHOM MO WX rpadukam;

IMPUMCHATH IPOU3BOJAHYIO IJIS PCIICHUA 3a1da4 HAa HAXOKICHUC HaI/I6OJII>IH€I‘O,
HAUMCHBIICTO 3HAYCHNA U Ha HAXOKJICHUC S9KCTPEMYMaA,

Tema 12.4 Bropas nponsBoaHas.

O3HAKOMUTBHCA C ITIOHATHUCM HpOHSBOI[HOﬁ;

U3YYUTH U POPMYIIHPOBATH €€ MEXaHUYECKUN U TEOMETPUUECKUNA CMBICI, U3YUYUTh
QITOPUTM BBIYUCIICHUS IPOU3BOJIHON HA IPUMEPE BHIYMCIICHHSI MTHOBEHHON CKOPOCTH
U YIJI0BOro K03 puimeHTa KkacareabHOM;

BBIYUUTH TIpaBuia auddepeHITMpoBaHusl, TA0OIUITy MPON3BOIHBIX AIEMEHTAPHBIX
byHKINN, TpUMEHITE 11 quddepennmpoBanus GyHK

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

MIPOBOAUTH C TOMOIIIBIO MPOU3BOAHON HccienoBaHue (DYHKIUMHU, 3a1aHHON (GOpMYJIIOH;

yCTaHaBJIMBATh CBSI3b CBOMCTB (DYHKIIMH M MPOU3BOIHOM MO UX rpadukam;

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

Paznen 13 Uurterpan u ero npuMeHeHue

Tema 13.1 [lepBooOpa3Hasi u uHTErpal.

03HAKOMUTHCSI C TIOHITUEM UHTETpajia u IepBoOoOpa3HOii;

M3YUYUTh MpaBUiIa BEIYUCICHUS ITepBO0Opa3Hoi u Teopemy HrroTona-JleiiOnuiia;

peuiaThb 3aa491 Ha CBA3b HepBOO6p3,3HOI>'I neec HpOHSBO,HHOﬁ, Ha BBIYMCJICHHUC
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nepBooOpa3Hoi s JaHHOU PYHKIUY;

pemaTh 3aa9M Ha IPUMEHECHHE HHTETpalia JIsl BEIYUCICHUS (PU3HMUCCKUX BEITUYUH U
IUTOIIAEH.

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

O3HAKOMUTHCS C MIOHITHEM YHCIIOBOU IIoCJICA0BAaTCIIbHOCTH, criocobamu ee 3aJaHusd,
BBIYUCJIICHHUAMHA €€ YJICHOB,; C IIOHATHCM IIPCACIIa II0CIICI0OBATCIbHOCTH,

BBIYUYHUTH MpaBuia 1udepeHupoBanusl, TaOIUIy MPOU3BOJHBIX AIEMEHTAPHBIX
GyHKUMNA, TPpUMEHATH A1 TudepeHnrpoBanus GpyHK

IMPUMCHATD IIPOU3BOJHYIO IJIS PCIICHHUA 3a1da4 Ha HAXOXKACHUC HaI/I6OJ'H>HIeFO,
HAMMCHBIICTO 3HAYCHNA M Ha HAXOKJICHHUC O9KCTPEMYyMaA,
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3. YCJOBMUS PEAJIM3AIIMUA PABOYEHR ITPOI'PAMMBI TUCIHUATIIUHBI
3.1. TpeOoBaHMS K MUHMMAJIbHOMY MaTEPHAIBLHO-TEXHUYECKOMY 00eCeYeHH 0

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

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

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

pecypc)

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

2. |B yuebnom nocobun «MaTemaTuka» BIEPBHIE B yUeOHOI [ocHOBHas |
JUTEpaType B OJIHOW MEpPE peaan30BaHa KOHIICTIUS
M3YUYEHHS] CUCTEMBI LIETbIX HEOTPULIATEIIBHBIX YUCET —
OCHOBHOTO IMOHATHS HAYAJIbHOTO Kypca MaTeMaTUKH — KaK
MOIIIHOCTH KOHEYHOI'0 MHOK€ECTBA. TakoH moaxoa Haubosee
OJIM30K UCTOPUUYECKOMY PA3BUTHIO U U3JIOKEHUIO TOHSITHUS
Yyucia B IIKOJBHOM Kypce MaTeMaTuku. B mocobuu
CHUCTEMATU3UPOBAHO U3JIATAKOTCS TEOPETUUECKUE OCHOBBI
Ha4aJIbHOTO Kypca MaTeMAaTHKH C YYETOM COJECPKATEIbHOU
cnenurKN IPernoaBaHus €€ B Ha4aIbHOM MIKOJIE U KaK
0a3bl 7151 pa3BUTHSA TPOPECCUOHABHBIX U CTICTIMATBHBIX
KommeTeHIni. [IepBbie riaBpl TOCOOMS TTOCBSIICHBI
JIOTUYECKOMY 00OOCHOBaHHIO MaTeMaTuku. Bo BTopoii yactu
CTpOUTCS (CHaYaJla KaK TEOPETUKO-MHOKECTBEHHAS! MOJEb,
U JIMIIb 3aTE€M C MOMOIIbI0 aKCHOMATHUKH ) BAXKHEUIIIUN
O00BEKT HaYaIbHOTO Kypca MaTeMAaTUKU — CUCTEMA LEIbIX
HEOTPHUIIATEIbHBIX YUCEIL. [[eiCTBUTENbHbBIC YHCIIA JIS
Ha4aJIbHOTO Kypca MaTe€MaTUKU MPEACTABIISIIOT UHTEPEC, B
MEPBYIO OYEPE/b, KAK BEIIMYUHBI, B TOM YUCIIE U
reoMerpuueckre. CBOMCTBA CUCTEMBI JEUCTBUTENbHBIX
YUCEeN U NOHSTHUE BEJIMUUHBI 00CYKIAIOTCS BMECTE C
AJIEMEHTaMH T€OMETPUH B TPEThEN YacCTH yUeOHOW KHUTH.
[ToAroTOBIIEHO B TIOJIHOM COOTBETCTBUH C TPEOOBAHUSIMU
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®denepaabHOro rocy1apCTBEHHOI'O 00pa30BaTEIbHOTO
CTaHJapTa BhICIIEro 00pa30BaHUs MO HAPABICHUIO
noarotoBku O6akanaBpoB 44.03.01 «Ilegarornueckoe
oOpazoBanuey, npoduis «HavyansHoe oOpazoBaHue.
Martepuan yueOHOro mocoOusi UMEET SIPKO BBIPAKECHHYIO
po¢heCcCUOHATBEHO-TIEAArOrNYECKY 0 HAPaBICHHOCTD, U
M03TOMY ITOCOOME MPEACTABIAET UHTEPEC IS YUUTENEH U
yUYalIuXxcs CPeHUX LIKOJI, TUMHA3UI U JIUIIEEB.

AnreOpa u Hauana maTeMatuyeckoro anaiausa 10-11 kmacc:
0a30BBI YPOBEHB : YUEOHUK U1 0011€00p yUupekaeHui /
[II.A. AnmumoB u ap. - 17-e u3a., crep. - M. : [Ipocsenienue,
2012.-464 c.

[ocHOBHa|

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

[ocHOBHA|
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUS JUCHUIIJINHbI
KoHTpo:b u o1ieHKa pe3yJIbTaTOB OCBOCHUS TUCIUIUIMHBI IPOBOJUTCS HA OCHOBE
3a/IaHUM U KPUTEPUEB X OLICHUBAHUSI, MPEJICTABICHHBIX B (JOHAaX OLIEHOYHBIX CPEJICTB
no qucuurmae [10/1.10 Marematrka. @OHIBI OLHEHOYHBIX CPEICTB COJACPKAT
KOHTPOJIbHO-OLICHOUHbIE CPEJCTBA JIJIsl IPOBEICHUS TEKYIIEI0 KOHTPOJISl yCIIEBAEMOCTH,
MIPOMEXKYTOUHON aTTEeCTAINH.

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

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

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

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

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

2.3 cpaBHMBATbH YHCIIOBBIE BBIPAKEHUS, 2.1.2

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

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

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

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

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

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

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

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

BBIpaKEHUN Ha OCHOBE OIpEJICICHUS,
UCIIOJIB3YS MPU HEOOXOAUMOCTH
WHCTPYMEHTAJIbHbIE CPEJICTBA;

2.5 nonwp30BaThCA NMPUOTUKEHHON OlleHKOo |4.1.3
MpU IPAKTHYECKUX pacueTax;

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

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

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

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

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

PACCYKACHMA B XOJAC pCIICHUA 3a1a4;

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

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

2.24 COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C
WX OMMCAHUSIMH, U300pAKCHUSIMU;

6.1.2

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

6.1.3,6.1.4

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

(uryp;

6.1.5,6.1.6

Texkymmii KOHTpPOJIb Ne 6.

MeTtoabl u ¢popmbl: JlaboparopHas padora (Ompoc)

Bua kouTposs:

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

7.1.1,7.1.3

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

7.1.2,7.2.1,7.2.2

Texkymmi KoHTpPOJBb Ne 7.

Metoasbl u ¢popmbl: JlabopaTopuas padora (Ompoc)

Buna kouTposs:

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

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

Texkymmii KoHTpOJBb Ne 8.

MeTtoabl u ¢popmbi: KorrponsHas padota (Ompoc)

cTp. 56 u3 64




Buja koHTpoOJIsi: TUCbMEHHAs KOHTPOJIbHAs paboTa

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

9.1.1,9.14,9.5.2,9.6.1

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

9.2.2,95.1

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

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

Texymmii KOHTPOJIb Ne 9.

MeTtoab! u ¢popmbl: JlaboparopHas padora (Omnpoc)

Bujx kouTposs:

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

10.1.2

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

10.3.1,10.3.2,10.3.3

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

BEJINYNH,;

2.12 ucnonp30BaTh MPUOOPETEHHBIE 10.2.1, 10.2.2

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

Texkymmit kouTpoJs Ne 10.

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

2.27 u3006paxaTb OCHOBHBIC
MHOTOTPAaHHHUKHU 1 KPYTJIBIC TEJa;

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

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

2.31 ucnonbs30BaTh NP PEIICHUU 11.3.1
CTEPEOMETPUUECKHX 3a7a4

TUTAHUMETPUUECKHE (PaKThl 1 METO/IBI;

2.34 BpIyuciaeHust 00bEMOB U ILIONIAAEH 114.1,11.4.2

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

Texkymmii kouTpoJanb Ne 11.

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

2.13 HaXOAUTh MTPOU3BOHBIE
AJIEMEHTAPHBIX (DYHKITHH;

12.1.1,12.2.2,12.2.3,12.2.4, 12.2.5

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

12.1.2,12.1.3,12.1.4, 12.3.1

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

12.2.1

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

12.4.1

Texkymmit koHTpoJb Ne 12.

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

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

13.1.2,13.1.3
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BO3HUMKHOBCHHA U PA3BUTHA T'COMCTPHH,

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

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

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

4.2. [IpoMeskyTOYHAS aTTECTALUSA

Ne cemecTpa Bua npomMe:xyTouHO# aTTecTalnu
1 DK3aMeH

JK3aMeH MOKeT ObITh BHICTABJICH ABTOMATHYECKH 10 Pe3yJIbTATAM TeKYIIHUX
KOHTPOJIeH

Texymnit KOHTpOIb Nel

Tekymunii KOHTpOJb Ne2

Texymnii KOHTPOJBb Ne3

Tekyiunii KOHTpOJb Ned

Tekymnii KOHTpOIb Ne5

Tekyiuii KOHTPOJb Neb

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

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

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

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

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

221,222,223

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

2.3 cpaBHMBATh YUCJIOBBIE BHIPAKECHUS, 2.1.2

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

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

2.5 noap30BaThCA MPUOTUKEHHON OIEHKOM
MIpU MPAKTUUYECKUX pacyeTax;

4.1.3

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

dynKmi;

43.1,44.1,44.2,452,454

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

3.1.1,3.1.2,3.1.3,3.2.4,3.2.6

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

3.2.2

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

3.2.1,3.2.3

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

3.2.5
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2.23 pacnio3HaBaTh Ha YepTeKax U
MOJIEJISIX TIPOCTPAHCTBEHHBIE (POPMBI;

6.1.1,6.1.7

2.24 cOOTHOCHUTH TPEXMEPHBIE OOBEKTHI C
UX OMUCAHUAMHU, U300paKEHUAMU;

6.1.2

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

5.1.1,5.2.1,5.3.3

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

5.2.2,53.1

2.28 BBIMOJIHATH YEPTEXKH IO YCIOBUIM
3azay;

524,532

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

6.1.3,6.14

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

523

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

(uryp;

6.1.5,6.1.6,6.1.8

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

7.1.2,72.1,7.2.2

Ne cemecTpa

Bua npome:xxyTo4yHo# aTrecTanuu

2 DK3aMeH

JK3aMeH MO:KeT ObITh BHICTABJIEH ABTOMATHYECKH 110 Pe3yJIbTATAM TeKYIIUX
KOHTPOJIeH

Tekymuii KOHTpOJIb Ne7

Texymnit KOHTpOJIb Ne§

Tekymunii KOHTpOb Ne9
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Tekymuii KoHTpOJb NelQ

Texymnii KoHTpOab Nel 1

Tekyuii KoHTpOJb Nel2

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

IMPAKTUYCCKUX 3a1aHUS

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

HNuaexc TeMbl 3aHATHS

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

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

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

dbopMuUpOBaHUS U Pa3BUTHS

MaTeMaTU4ECKOU HAYKU;

1.4 ucToputo pa3BUTHUS MOHATHUS YKCIIA, 13.1.2,13.1.3

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

9.1.1,9.14,9.5.2,9.6.1

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

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

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

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

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

10.1.2

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

10.3.1,10.3.2,10.3.3

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

10.1.1, 10.1.3

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

10.2.1,10.2.2,10.3.4

2.13 HaXOAUTh MIPOU3BOIHBIE
AIIEMEHTAPHBIX (PYHKIUH;

12.1.1,12.2.2,12.2.3,12.2.4,12.2.5, 12.4.2

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

12.1.2,12.1.3,12.1.4,12.3.1, 12.4.2

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

12.2.1,12.4.2

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

13.1.4,13.1.5,13.1.7

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

12.4.1, 13.1.8

2.22 uCcnonap30BaTh MPUOOPETEHHBIE

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

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

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

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

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

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

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

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