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

No Pazpaborunx ®UO

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

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

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

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

AMCHUTIIAHBI:
PesynbTarsl No DopMUPYEMBIN PE3YIHTAT

OCBOCHUS Pesynbrara

JACIUTIIAHBI

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

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

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

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

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

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

1.6

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

1.7

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

1.8

HPaBCTBEHHOE CO3HAHUE U MIOBEICHHE HA OCHOBE
YCBOEHUS 00IIEYEIOBEUECKUX LIEHHOCTEH;

1.9

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

1.10

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

1.11

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

1.12

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

1.13

OCO3HaHHBIN BBIOOp OyyIIel npodeccuu u
BO3MOYKHOCTEH peanu3aiy COOCTBEHHBIX KU3HECHHBIX
TJIAaHOB; OTHOIICHHUE K TPO(ECCHOHATBLHOM eI TeTbHOCTH
KaK BO3MOYKHOCTH yYacCTHS B PEIICHUH JIMYHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBCHHBIX, OOIICHAIIMOHATBHBIX
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npo0bJieM;

1.14

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

1.15

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

MeranpeameTH
bI€ PE3YJIbTATHI

2.1

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

2.2

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

s pexkTUBHO pa3perniaTh KOH(PIUKTHI;

23

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

2.4

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

2.5

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

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

2.7

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

2.8

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

2.9

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

IIpenmeTHbIe
pe3yabTaThl

3.1

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

3.2

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

3.3

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

34

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

3.5

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

3.6

BJIAJICHUE OCHOBHBIMU MOHATHUSIMHU O IUIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, ux
OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTH YMEHHUSI
pacrno3HaBaTh HA YEPTEkKAX, MOJEIAX U B PEAJTbHOM MUpE

ctp. 7u3 71




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

3.7

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

3.8

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

B pesynbrare
OCBOEHUS
JUCUUTUTUHBI
oOyyaromuiics
JOJKEH

No munakTu
4eCcKOn
€ INHUIIBI

dopmupyemas AMAAKTHYECKas EINHALIA

3HaTh

1.1

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

1.2

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

1.3

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

1.4

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

1.5

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

1.6

BEPOSITHOCTHBIN XapaKTep pa3InYHbIX MPOLIECCOB
OKPY>KaloIlero Mupa.

YwMmerh

2.1

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

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

23

CpaBHUBATDb YMCJIIOBBIC BBIPAKCHUAA,

24

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

2.5

10JIb30BATHCS MPUOJIMKEHHON OLIEHKOU MpU
IIPAKTUYECKUX pacyeTax;

2.6

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

2.7

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

2.8

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

2.9

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

2.10

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

2.11

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

2.12

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

2.13

HAXOJIUTh MIPOU3BOJAHBIE AIEMEHTAPHBIX PYHKIUH;

2.14

MCITIOJIb30BATh TPOU3BOIHYIO JIJISl U3YUCHHS CBOMCTB
GyHKINIA U TOCTPOEHUS TPaPUKOB;

2.15

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

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

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

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

2.19 MCITOJIB30BaTh TpaUuecKuii METO| PEIICHUs YPaBHEHUHN
Y HEPABEHCTB;

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

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

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

2.23 pacrno3HaBaTh HA YEPTEKAX U MOJIEIIAX
MPOCTPAHCTBEHHbIE (DOPMBI;

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

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

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

2.27 M300pakaTb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TEIa;

2.28 BBITOJIHATH YEPTEKH MO YCIOBUSM 33]1a4;
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2.29

CTPOUTH MPOCTEUIITNE CEUCHHS KyDOa, TPU3MBI,
MAPAMUBI;

2.30

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

2.31

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

2.32

MIPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B X0OJI€
pelIeHus 3a1a4;

2.33

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

2.34

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

2.35

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

popmy;

2.36

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

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

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

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

3ansaTue 2.2.2 |BpinojgHeHNe pelIeHN KBAaIpaTHbIX YPAaBHEHUH C OTPULATEIbHBIM 1 2.1 1.9,25,3.1
MPaKTUYECKOE |IUCKPUMHUHAHTOM.
3aHATUE
3anstue 2.2.3 |KontpoasHas padora Nel mot teme "KomrmuiekcHbie uncina' 1 2.1 19,29, 3.7 1.1,2.1,2.2,2.3

HPaKTHYECKOE
3aHATHE
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Paznen 3 YpaBHeHMsI M HEPABEHCTBA 18

Tema 3.1 YpaBuenust

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

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

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

3aHsTHE

Tema 3.2 HepaBencrBa 12

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

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

3aHSTHE

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

3aHATHE

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

3aHATHE

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

3aHsTHE

3anstue 3.2.6 |IIpoBTropenue no teme «Penienue ypaBHEHUI U HEPABEHCTB) 1 2.18 1.9,2.9,34
MPAKTHYECKOE

3aHsTHE

3anstue 3.2.7 |KontponsHas padota Ne2 no teme «Pemienne ypaBHeHui u 1 2.18 19,29,634 2.18,2.19, 2.20,
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[IPAKTUYECKOE |HEPaBEHCTB) 2.21
3aHsTHE
Pa3nen 4 KopHu, crenenn u torapupmsol 30
Tema 4.1 Kopuu u crenenu
3anstue 4.1.1 |Kopuu u crenenu. Kopau HaTypanbHON CTENEHU U3 YUCIIA U UX 24 1.4,2.7,34
Teopus CBOICTBA
3anstue 4.1.2 |CreneHu ¢ pallMOHATIbLHBIMU MTOKA3aTeNIsIMU, KX CBOMCTBA. 2 2.4 1.10,2.4,3.4
MIPaKTUYECKOE
3aHsTHE
3ansarue 4.1.3 |Crenenu ¢ AeHCTBUTENLHLIMH ITOKA3aTENSIMU. 1 2.4 1.10,2.4,3.4
MIPaKTUYECKOE
3aHsTHE
3anstue 4.1.4 |Pemenue 3a1a4 v ynpaxHeHU Ha IPUMEHEHNE CBOMCTB cTeneHei 2 2.5 14,2.1,34
IIPAKTHUYECKOE
3aHSTHE
Tema 4.2 Jlorapudmpi
3anstue 4.2.1 |Jlorapudm uncna. OcHOBHOE JTIOTapU(PMUIECKOE TOKICCTBO. 2.4 1.4,2.3,34
Teopus
3anstue 4.2.2  |Jlorapudmbl. OCHOBHBIE CBOMCTBA JIOTapU(pMOB. 2 24 1.8,2.5,34
IIPAKTHUYECKOE
3aHsTHE
3anstue 4.2.3 |Harypansabie norapudmel. JlecaiTHaHbIC JOTapU(BMBI. 2 2.4 1.5,2.4,34
Teopus
3anstue 4.2.4 |IIpaBuna nevicTBuii ¢ norapudmamu. [lepexos K HOBOMY OCHOBaHHUIO. 2 24 14,2.1,34
MIPaKTUYECKOE
3aHsTHE
Tema 4.3 IIpeoOpa3oBanyne HPPAMOHAJBHBIX, CTENICEHHBIX U MOKA3aTeJAbHbIX| 2

BBIPAKEHH .
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3anstue 4.3.1 |IIpeoOpa3oBaHne MOKa3aTEIbHBIX, HPPAITMOHAIBHBIX, CTCTICHHBIX 2 2.6 1.9,2.2,34
Teopus BBIPAKCHUM.
Tema 4.4 IIpeoOpa3oBanue JJorapupmMmuyecKux BbIpaKeHUH 4
3anstue 4.4.1 |IIpeoOpazoBanue norapupMUIECKUX BHIPAKCHHM. 2.6 1.4,2.3,3.4
Teopus
3anstue 4.4.2  [[IpeoOGpazoBanue JOrapupMHUUECKUX BHIPAKECHUH. 2 2.6 1.7,2.4,3.4
IIPAKTHUYECKOE
3aHsTHE
Tema 4.5 Pemienue npocreiilinx moKa3aTejbHbIX H JJOrapupMuiecKux 9

YPaBHEHHI U HEPABEHCTB.
3ansarue 4.5.1 |IIpocreiimme nokasarenbHble ypaBHeHUs. [loka3aTenpHble ypaBHEHNUS, 2 24 14,2.2,34
Teopus CBOJAIIUECS K IPOCTEHUILNM.
3ansarue 4.5.2 |Pemenue noka3arenbHbIX ypaBHEHUH. 1 2.6 1.7,2.2,3.4
IPAKTHYECKOE
3aHATHE
3anstue 4.5.3 |Pemenue npoctedmmx sorapu)MU4eCKux ypaBHEHUI 2 24 1.9,2.3,34
Teopus
3anstue 4.5.4 |BeinonHeHne penieHus JIorapuGpMUIECKUX YPaBHEHHM, CBOISAIIIUXCS K 2 2.6 1.4,1.7, 1.8, 2.4,
npakTHueckoe |mpocteimuM. IlokazaTenbHble HEpaBEHCTBA. 34
3aHATHE
3anstue 4.5.5 |IloBTopenue o reme «KopHu, cTenenu u jorapu@mbi» 1 2.4 1.4,2.9,34
IPAKTHYECKOE
3aHATHE
3anstue 4.5.6 |KonrtponbHas pabota Ne3 no teme «KopHu, cTeneHu u sorapu@moi» 1 24 1.4,2.9,34 2.4,25,2.6
MPAKTHYECKOE
3aHsTHE
Paszpnen 5 IIpsiMble ¥ MIIOCKOCTH B IIPOCTPAHCTBE 16
Tema 5.1 IIpsimble B IpocTpaHCcTBE 2
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3ansarue 5.1.1 [B3aumHoe pacnoyio’keHHe ABYX MPSIMBIX B IPOCTPAHCTBE. 2 2.25 1.4,2.2,3.5
Teopus [TapanienbHOCTb NPSIMON U IJIOCKOCTH.

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
Teopus

3ansrue 5.2.3 |[IByrpaHHbIi U TPEXTPAHHBIN yIo. 2 2.32 1.4,2.2,3.5
Teopus

3ansarue 5.2.4 |Yron mexay miockocTsMu. [lepneHaAnKyIIpHOCTD INIOCKOCTEH . 2 2.28 1.9,2.5,3.5
Teopus JIByrpaHHbIN yrou

Tema 5.3 I'eomeTpnueckue npeodpa3oBaHusi MPOCTPAHCTBA.

3anstue 5.3.1 |['eomerpuueckue npeodpazoBaHusi IPOCTPAHCTBA: APAJLIEIbHBIN 2.26 1.7,2.2,3.3,3.6
IIPAKTUYECKOE |[EPEHOC, CHMMETPHSI OTHOCUTEIBHO IUIOCKOCTH.

3aHSTHE

3anstue 5.3.2 |M300pakeHne MpOCTPaHCTBEHHBIX (UTYP. 2 2.28 1.4,2.3,3.3
IIPAKTHYECKOE

3aHATHE

3ansarue 5.3.3 |[loBTOpenue no teme «lIpsiMble U MIIOCKOCTH B IPOCTPAHCTBEY. 1 2.25 1.9,2.4,33
IPAKTHYECKOE

3aHATHE

3anstue 5.3.4 |Kontponbnas padota Ne 4 o reme «lIpsMblie v MI0CKOCTH B 1 2.25 1.9,24,33 2.25,2.26, 2.28,
IIPAaKTUYECKOE |IPOCTPAHCTBEY. 2.32
3aHsTHE

Pa3nes 6 Koopaunatsl 1 BeKTOpPHI 16

Tema 6.1 KoopanHaTtel 1 BEeKTOPbI 16

3anstue 6.1.1 |[IpsmoyronbHas (qekapToBa) ccTeMa KOOPJAMHAT B IPOCTPAHCTBE. 2 2.23 1.4,2.4,3.5
Teopus dopmysa pacCTOSHUSA MEXAY ABYMs TOUKAMH.
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3anstue 6.1.2 |YpaBHeHUS Chepsl, IIOCKOCTH U MPSMOHU. 2 2.24 1.4,2.3,3.6
TEeOpHst

3anstue 6.1.3 |BexTtopsl. CioxkeHue BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO. 2 2.30 1.10,2.1,3.5
TEOpUst

3ansarue 6.1.4 |Pa3nojkeHne BEKTOpa M0 HANIPaBICHUAM. YTOJI MEXKIY ABYMsI 2 2.30 1.9,2.2,3.5
Teopus BEKTOpaMH.

3ansarue 6.1.5 |BektopHoe U ckansipHOE TPOU3BEACHUE BEKTOPOB. 2 2.33 1.7,2.5,3.6
TEeOpHst

3anstue 6.1.6 |Vcnonb30BaHue KOOPAMHAT U BEKTOPOB IIPU PEILICHUN 2 2.33 1.4,2.1,35,3.6
MPAKTHYECKOe |MaTeMaTHYeCKHUX U MPUKIAIHBIX 3a/1a4.

3aHSTHE

3ansarue 6.1.7 |[M3ydeHue nmpoekuuu BeKTopa Ha och. HaxoxkneHue nmpoekiuit 2 2.23 1.10,2.7,3.6
MPaKTUYECKOE |BEKTOPOB HA OCHU

3aHATHE

3ansarue 6.1.8 [[loBTopenue no reme «KooparHaATBI U1 BEKTOPHI» 1 2.33 1.4,2.9,3.6
MPaKTUYECKOE

3aHATHE

3anstue 6.1.9 |Kontponbhas padota N5 mo Teme «KoopAHHATEI 1 BEKTOPBD» 1 2.33 14,2.9,3.6 2.23,2.24,2.30,
IIPaKTUYECKOE 2.33
3aHATUE

Pasznen 7 DJIeMeHTbl KOMOMHATOPUKH 14

Tema 7.1 OcHoOBHbBIE NOHATHSI KOMOMHATOPUKH 10

3anstue 7.1.1 |OcHOBHBIC MOHATHUS KOMOMHATOPUKH. 2 1.2 1.4,2.6,3.7
TEOpUst

3anstue 7.1.2 |Pemienue 3a7a4 Ha MOJCYET YUCIIA MEPECTAHOBOK U Pa3MEILICHHH, 1 2.35 1.4,2.6,3.8
MPAKTHYECKOE |MOJICYET YUCIIa COUEeTaHUM.

3aHsTUE

3anastue 7.1.3 |OcHOBHBIC IOHATHS KOMOMHATOPHKHU 7 1.2 1.10,2.1,3.3
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KOHCYJIbTaIUs
Tema 7.2 ®opmyaa buaoma Herotona 4
3anstue 7.2.1 |Dopmyna 6unoma HeroToHa. 2.35 1.4,2.2,3.7
TEeOpHst
3anstue 7.2.2 |Tpeyronbauk Ilackans. 1 2.35 1.10,2.4,3.7
TEOpUst
3anstue 7.2.3 |IloBTOopeHHe 1o Teme «DIeMEHTbl KOMOMHATOPUKIY. 1 1.2 1.7,2.1,3.7
MPAKTHYECKOE
3aHsTUE
3anstue 7.2.4 |KontponbHas padota Neb o teme: «91€MEHTbl KOMOMHATOPUKI. 1 1.2 1.7,2.1,3.7 1.2,2.35
MPAKTHYECKOE
3aHsTHE
Pazgen 8 DJ1eMeHThI TEOPUH BEPOSITHOCTEH. DJIeMEeHThI MaTeMaTH4YeCKOM 12

CTATHCTHKH.
Tema 8.1 JJIeMeHThI TEOPUM BEPOSTHOCTEIA.
3anstue 8.1.1 [CoObiTHE, BEpOATHOCTH COOBITHS, CIIOKEHHE BEPOSTHOCTEH. 1.6 1.4,2.4,3.7
Teopus
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 CIIy4YaiHOW BEJTMYMHBI. 2 1.6 1.4,2.5,3.7
TEOpHst
Tema 8.2 DJIeMeHThl MATEMATHYECKOH CTATUCTHKH.
3anstue 8.2.1 |[IpencraBneHue qaHHBIX (TaOIULBI, JUATPAMMBL, TpadUKH). 2.36 1.7,2.3,3.7
TEOpUst ['enepanbHas COBOKYMHOCTb, CpeiHee apuMeTuueckoe, MeIuaHa.
3ansarue 8.2.2 |IloHdTue o 3agauyax MaTeMaTHYECKOM CTaTUCTUKHU. Pelenue 3amay u 2 2.36 1.7,2.5,3.7
Teopus YOpa)KHEHUH 110 TeMe JI€MEHThl MaTeMaTHYeCKOM CTaTUCTUKHU
3ansarue 8.2.3 |[loBTOpeHue NOT TeMe «ITEMEHThI TEOPUU BEPOSITHOCTEN U 1 1.6 1.5,2.7,3.7
MPaKTUYECKOE |MATEeMaTHYECKON CTAaTUCTUKM»
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3aHATUC

3anstue 8.2.4 |KontponsHas padora Ne7 o Teme «IneMeHThI TEOPHH BEpoATHOCTEN u| 1 1.6 1.5,2.7,3.7 1.6,2.36
IIPAKTUYECKOE |MaTEMaTHYECKON CTaTUCTUKH»
3aHATHE
Paznen 9 OCHOBBI TPUTOHOMETPUH 26
Tema 9.1 YucnoBass OKPy:KHOCTb 10
3ansarue 9.1.1 |Yucnosas okpykHOCTb. ['pagycHas U paguaHHasi BEIUYUHBI YIJIOB. 2 1.5 1.9,2.5,34
Teopus
3anstue 9.1.2 |CuHyc, KOCUHYC, TAHT'€HC, KOTAHT'€HC JEeHCTBUTEILHOIO YUCIA. 3HAKU 2 2.8 14,2.5,3.2,3.5
Teopus Y 3HAYEHMsI CUHYyCa, KOCUHYCAa, TAHT'€HCA U KOTaHIe€HCca
3anstue 9.1.3 |CooTHOIIEHHE MEX Ty TPUTOHOMETPUUECKUMH (PYHKIUSIMU OHOTO 2 2.8 1.4,2.2,3.2,35
NPaKTUYECKOE |apryMeHTa COOTHOILEHHE MEX/y TPUTOHOMETPUYECKUMHU (DYHKIMAMU
3aHsTHE OJITHOTO apryMeHTa
3anstue 9.1.4 |YeTHOCTh M HEUETHOCTH TPUTOHOMETPUUECKHUX (DYHKITHIA. 2 1.5 1.5,2.3,3.3,3.5
IIPAKTHYECKOE
3aHATHE
3ansrue 9.1.5 |HaxoxaeHue oiHOIM TpUroHOMETpHUECKOH QYHKIUH 110 3aJJaHHOMY 2 2.8 1.9,2.4,3.3,3.5
IPAKTUYECKOE |3HAYEHUIO JAPYTOM.
3aHATHE
Tema 9.2 DopMy.JIbl CJI0KEHUS U NIPUBEACHHS.
3ansatue 9.2.1 |[Dopmyiisl C10KEHUS U IPUBEACHHUS TPUTOHOMETPUUYECKUX (YHKIIUH. 2.8 1.4,2.1,3.3,3.5
Teopus
3anstue 9.2.2 |Pemenue 3a1a4 v ynpakKHCHUH Ha MPUMEHEHHE GOPMYIT CIIOKCHUS U 2 2.7 1.9,2.4,34
IIPAKTUYECKOE |[IPUBEICHUS.
3aHATHE
Tema 9.3 Tpuronomerpuyeckue (popmy.ibl IBOMHOI0 ¥ MOJOBHHHOIO 4

aprymMeHra.
3anstue 9.3.1 |Tpuronomerpudeckue PyHKIIUU JBOWHOTO U IMMOJOBUHHOTO apryMEHTa 2 2.8 1.9,2.1,3.3,3.5
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Teopus

3anstue 9.3.2 |IIpeobpazoBanue BHIPAKEHHIA C TIOMOIIBIO (POPMYJIT ABOWHOTO H 2 2.8 1.5,2.5,3.3,3.5
IIPAKTUYECKOE |[IOJIOBUHHOTO apryMEHTA.
3aHATHE
Tema 9.4 IIpeoOpa3oBaHusi npousBeAeHUs] TPUTOHOMETPUYECKUX QyHKUMHA B| 2

CYMMY M Pa3HOCTb, U HA00OPOT.
3anstue 9.4.1 |IIpeoOpa3oBanus Mpou3BeACHNUS TPUTOHOMETPUUECKUX (PYHKIIHM B 2 2.8 1.5,2.1,3.3,3.5
Teopus CYMMY U pa3HOCTb, 1 HAOOOPOT
Tema 9.5 CBoiicTBa ¥ rpa@)MKH U TPUTOHOMETPHYECKUX (PYHKIHIA. 2
3ansatue 9.5.1 [CpoiicTBa u rpaduk GyHKIMHA, y=Sin X; y=cos X, Y = tg X; y = ctg X 1 2.7 1.4,2.8,3.5
Teopus
3anstue 9.5.2 [OOpatHble TpUroHOMETpUYEeCKHEe (DYHKIIHMH. 1 1.5 1.4,2.3,34
Teopus
Tema 9.6 Tpuronomerpuyeckue ypaBHeHHsI M HEPABEHCTBA.
3ansarue 9.6.1 [[IpocTeliliie TPUrOHOMETPUUYECKUE YPABHECHHUSI. 1.5 1.5,2.3,34
Teopus
3anstue 9.6.2  |[loBTopenue no reme «Tpuronomerpusi» 1 2.8 1.7,2.3,34
IIPAKTHUYECKOE
3aHSTHE
3anstue 9.6.3 |KontponbHas padorta Ne8 mo teme « TpuroHoMeTpus» 1 2.8 1.7,2.3,3.4 1.5,2.7,2.8
IIPAKTHYECKOE
3aHATHE
Paznen 10 DyHKuMH, NX cBoiicTBa U rpadukn. CTeneHHble, MOKAa3aTeJbHbIE, 20

JorapugmMuyeckne 1 TPUroHOMeTprUYeckre QPyHKIHM.

IIpeoOpa3oBanus rpagpukos pyHKumii
Tema 10.1 DOyHKIUH, HX CBOMCTBA U I'pauKH.
3ansatue 10.1.1 [Oynknun. Ceoiicta ¢pyHkuuu: O61acTh oOnpeneseHuss © MHOXKECTBO 2.11 1.10,2.4,3.3

TEOPHSI

3HaYE€HHUI, MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAaHUYEHHOCTD,
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NEPpUOANYIHOCTD.

Sausarue 10.1.2
TEOpHst

[TpomexxyTku Bo3pacTanus U yobiBanus pyHkimu. Hanbomnpiee n
HaMMCHBIIICC 3HAUYCHUA q)yHKI_[I/II/I, TOYKH 3KCTPEMYyMa.

2.9

1.13,2.5,3.3

3ausarue 10.1.3
Teopus

Oo6patnbie pyHkimu. O6IacTh onpeeieHus U 001acTh 3HAUCHU T
oOparno#t pynkiuu. ['paduk obpatHoit pynkuuu. Apudmernyeckue
onepauuu HaJ QyHKIUsAMHA. CroxHas QyHKIHS (KOMITO3UIIHS).

2.11

1.8,2.1,3.6

Tema 10.2

CremneHHble, MOKa3aTeIbHbIE, JOrapupMUYecKue U
TPUTOHOMETPHYEeCKHe (PyHKIMH.

3ausarue 10.2.1
TEOpHs

Crenennast pyHKLUS.

2.12

1.5,2.2,3.5,3.8

Sausarue 10.2.2
TEeOpHst

[TokazarenbHast u Jorapudmuyeckas GyHKIUH.

2.12

1.4,2.8,3.5,3.8

Tema 10.3

IIpeoOpa3oBanusi rpag)uKoB

10

Sausarue 10.3.1
TEOpHst

[TpeobpazoBanus rpadukos. [lapannenbHbIA TEpeHOC, CAMMETPHS
OTHOCHUTCJIbHO HavdadJla KOOpAWHAT, CHMMETPUA OTHOCUTCIIBHO HpHMOﬁ
y= X. PacTsoxenue u cxarue rpadukoB PyHKITUN BIOJIb OCE
KOOpAUHAT.

2.10

1.4,2.4,3.5

3ausarue 10.3.2
MPAKTHYECKOE
3aHIATHUE

[TocTpoenue rpadukos ¢ Mogysem.

2.10

1.10,2.5, 3.1

3ausarue 10.3.3
MPaKTUYECKOE
3aHATHE

[Ipeobpa3oBanue rpakOB TPUTOHOMETPUUYECKUX (PYHKIIMIMA

2.10

1.10,2.8,3.4,3.5

Sausarue 10.3.4
MPaKTUYECKOe
3aHATHE

[TpeobpazoBanue rpaduKOB TPUTOHOMETPUUYECKHUX (DYHKITHI

2.10

1.10,2.8,3.4

3ausarue 10.3.5
MPaKTUYECKOe
3aHATHE

[ToBTOopenue no teme "CBoiicTBa U rpaduku GyHKIHI".

2.12

1.7,2.3,3.5
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3anstue 10.3.6 |KontpoasHas padora Ne9 o Teme "CsoricTBa u rpaduku GyHKIui". 1 2.12 1.7,2.3,3.5 2.10,2.11, 2.12,
IPAKTHYECKOE 2.9
3aHATHE

Pa3nea 11 MHOrorpaHHUKHY M KpyrJible Teja 26

Tema 11.1 IlonsiTHE MHOIOrPAHHUKOB. BHAbI MHOTOIPDAHHUKOB.

3anstue 11.1.1 [[TonsiTie MHOTOrpaHHUKOB. Bepmnael, pedpa, TpaHr MHOTOTpaHHHKA. 2.27 1.7,2.7,3.6
TEOpHs BbrInykiible MHOTOTpaHHUKH.

3ansarue 11.1.2 |IIpusma npsamas u HakinoHHas. [IpasunpHas npusma. [Inomans 2 2.27 1.9,2.7,3.7
Teopus MOBEPXHOCTH TPU3MBI.

3anstue 11.1.3 |Ilapannenenunen, ky0. [Lnomans moBepXHOCTH MapajuiesieuIe1a u 2 2.27 1.10,2.9, 3.6
Teopus KyOa.

3anstue 11.1.4 |[Tupamuna. IlpaBunpHas nupamuaa. Y cedeHHas nupamujaa. Terparap 2 2.12,2.27 1.9,2.9,3.6
TEOpHs [Tnomans MNOBEpXHOCTH MUPAMUJIBI.

Tema 11.2 CuMMeTpus H ce4eHHs] B MHOTOTPAHHHMKAX.

3anstue 11.2.1 |Bunsl cumMmMerpun B MHOrorpanHukax. [loctpoenue ceuenmii B 2.29 1.8,2.4,3.6
NPaKTUYECKOE |MHOrorpaHHHMKax

3aHsTHE

Tema 11.3 Tesia M1 MOBEPXHOCTH BpaLeHH. 10

3anstue 11.3.1 |Tena Bpamenus. OcHoBaHuE, BEICOTA, OOKOBAsI TOBEPXHOCTb, 2 2.31 1.9,2.3,3.6
Teopus o0pa3sylonias, pa3BepTKa Tejl BpallleHHsl.

3ansrue 11.3.2 |Hununnap. [1nomans noBepXHOCTH HUIMHIpA. 2 2.27 1.4,2.3,3.6
HPaKTHYECKOe

3aHsTHE

3anstue 11.3.3 |Konyc. Yceuennsliit konyc. [1nomaabs moBepXHOCTH KOHYC. 2 2.27 1.13,2.2,3.6
HPaKTHYECKOe

3aHsTHE

3anstue 11.3.4 |[ap u chepa. Bzaumuoe pacnosnoxkeHnue cgepbl U MIOCKOCTH. 2 2.27 1.10,2.9, 3.6

Teopus
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3ansarue 11.3.5 [OceBble ceyeHus U ceUeHus, NapajleibHbIe OCHOBaHUIO. Pelienue 2 2.29 19,2.1,3.6
MPAKTUYECKOE [3aJaHUM HA MMOCTPOEHUE OCEBBIX CEUCHUIN U CEYEHUI, MAPATIIEIbHBIX

3aHSATHE OCHOBAHHIO.

Tema 11.4 O0bembl TeJI.

3anstue 11.4.1 [O0beM mpsiMoyroipHOTO napaienenumneaa. O0bem npsiMoi u 2.34 1.7,2.4,3.6
MPaKTUYECKOE |HAKJIOHHOW MPHU3MBI U IIMIHH/IPA.

3aHATHE

3anstue 11.4.2 [O6bem nupamuapl, KoHnyca, mapa. [lnomans cheps 2 2.34 1.7,2.9,3.6
MPaKTUYECKOE

3aHATHE

3anstue 11.4.3 |[loBTopenue no teme « MHOMOrpaHHUKH U KPYTJIbIE TEJIay 1 2.27 1.5,2.6,3.6
MPaKTUYECKOE

3aHATHE

3anstue 11.4.4 |KontpoasHas padora NelO mo reme « MHOTOTpaHHUKHU U KPYTJIbIE 1 2.27 1.5,2.6,3.6 2.27,2.29,2.31,
[IPaKTUYECKOE |Telan 2.34
3aHSATHE

Pa3znen 12 Ha4vajga MmaTeMaTHYeCKOro aHAJIHN3A 32

Tema 12.1 IonsiTHe MoC/I€10BATEILHOCTH. 10

3anstue 12.1.1 [ITocaemoBaTenbHocTH. CIIOCOOBI 3aaHUI U CBOMCTBA YMCIOBBIX 2 2.13 1.10,2.4,3.3
Teopus OCJIE0BATEILHOCTEN.

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

3anstue 12.1.3 |CymmupoBaHue OCIEI0BATEILHOCTEH. 2 2.14 1.10, 2.5, 3.5
MPaKTUYECKOE

3aHATHE

3anstue 12.1.4 |ApudmeTndeckas u reoMeTpuIecKasi IpOrPECCHH. 2 2.14 1.10,2.5,3.5
MIPaKTUYECKOe

3aHSATHE
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3anstue 12.1.5 |IloHsaTHe 0 HEMPEPHIBHOCTH (DYHKIIHH. 2 2.14 1.10,2.5,3.2
TEeOpHst

Tema 12.2 IMonsiTEe MPOU3BOAHOI. 14

3anstue 12.2.1 |IIponsBonanas, e€¢ pusnyeckuii cMpici. Pemenne 3a1a4 Ha MpUMEHEHHE 2 2.15 14,2.1,3.3,3.5
TEeOpHst (U3UYECKOTO CMBICIIA TPOU3BOTHOM.

3anstue 12.2.2 | Tabauna npou3BOIHBIX. 2 2.13 1.9,2.6,3.3,3.5
Teopus

3anstue 12.2.3 |Pemenue 3a1anuii ¢ KCTOIH30BAHUEM TA0JIUIIBI POU3BOIHBIX. 2 2.13 19,2.6,3.3
TEOpHs

3ausarue 12.2.4 [[IpousBoaHas CyMMBbI, pa3HOCTH, IPOU3BEICHUS, YACTHOTO. 2 2.13 14,18,2.1,3.3,
IIPAKTHYECKOE 3.5
3aHSATHE

3anstue 12.2.5 |IIponsBoaHas coXHOU (PYHKITHH. 2 2.13 1.5,2.5,3.3,3.5
MPaKTUYECKOE
3aHATHE

3anstue 12.2.6 |Pemenue 3aganuii ¢ UCMIOIb30BaHUEM HpaBuIl AU(GepeHIIMPOBaHUSL 2 2.13 1.5,2.5,33
MPAKTHYECKOE |CIOXKHOU (PYyHKIUU.
3aHsTHE

3anstue 12.2.7 ([IpousBogHast moka3zaTeabHON U JOTapuPMUUECKON (HyHKITHIA. 2 2.13 1.9,2.3,3.3,3.5
npaktrdeckoe |[Ipon3BoHAas TPUTOHOMETPUYECKUX (PYHKIHH.
3aHATHE

Tema 12.3 HccaenoBanue GpyHKUMii ¢ MOMOIIbLIO IPOU3BOIHOM.

3anstue 12.3.1 |MccnenoBanre GyHKINI C TOMOIIBIO TPOU3BOIHOM, TOCTPOCHUE 2 2.14 1.8,2.7,3.3,3.5
MpakTH4ecKoe |rpaduKoB ¢ MPUMEHEHHUEM POU3BOIHOM.
3aHATHUC

3anstue 12.3.2 |Iloctpoenue rpadhukoB GyHKIHUNA ¢ TPUMEHEHUEM ITPOU3BOTHOM. 2 2.14 1.8,2.7,3.3
MPaKTUYECKOE
3aHATHE
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Tema 12.4

Bropasi npousBoaHas.

3auarue 12.4.1
TEOpHs

HaxoxeHue BTOpoii pOU3BOJHOM, €€ T€OMETPUUECKUI U
¢buznyecKkui CMBbICI.

2.17

1.7,2.8,3.3,3.5

Sausarue 12.4.2
MIPaKTUYECKOe
3aHATHE

[ToBTopenue nmo Teme «IIpousBoaHas GyHKIIUM»

2.15

1.5,2.2,33

Sausarue 12.4.3
MPaKTUYECKOE
3aHATHE

Kontponbnas padora Nell mo teme «IIponsBoanHast GyHKITUN.

2.13,2.14,2.15

1.5,2.2,3.3,3.5

2.13,2.14,2.15,
2.17

Pa3zgen 13

HNHuTerpaj u ero npumMeHenne

28

Tema 13.1

IlepBooOpa3Hasi u MHTerpaJ.

28

3ausarue 13.1.1
TEOpHs

[lepBoobOpa3nast pyHKIHH.

1.3

19,24,28,3.5

Sausarue 13.1.2
TEOpHs

HCOHpe,Z[CJIeHHHﬁ HUHTETrpall.

1.3

1.9,2.4,3.5

3ausarue 13.1.3
TEOpHst

Tabnuia MHTETpaoB.

1.4

1.7,2.5,3.3,3.5

3ausarue 13.1.4
TEeOpHs

Pemenue 3amannii ¢ moMoIIbIO TaOJIUIIBI UHTETPAJIOB.

1.4

1.7,2.5,3.5

3ausarue 13.1.5
MPaKTUYECKOE
3QHATHE

Perienue 3aganuii Ha HAXOXKACHHUE HepBOO6paSHHX H UHTCTPAJIOB.

1.4

1.7,2.6,3.2

3ausarue 13.1.6
MIPAKTHYECKOE
3aHATHE

Pemenwne 3ananuii Ha cBsI3b IEPBOOOPA3HON PYHKIINH U €€
MPOU3BOJAHOM.

1.4

1.7,2.6,3.2

3ausarue 13.1.7
Teopus

Onpenenennsiii uaTerpai. @opmyna Hetotona- JleitOnuma.

2.16

19,24,33,35

3auarue 13.1.8

HpI/IMeHeHI/Ie OMPCACIICHHOI'O UHTCTpaJia JJIs1 HAXOXKACHUA TIOIAaAn

2.16

1.10,2.7,3.3,3.5
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IIPaKTUYECKOE
3aHATHE

KPUBOJMHENHOMN TpPaIelHH.

3ausarue 13.1.9
MPAKTHYECKOE
3aHATHE

IIpuMeHeHne nHTErpaia B FEOMETPUH.

2.22

1.8,1.9,2.6,3.3,
3.5

3ansarue
13.1.10
MIPAKTHYECKOE
3aHSATHE

IIpumeHneHue uHTerpaia B (pu3MKe.

2.22

1.9,2.6,3.3

3anHsarue
13.1.11
MPaKTUYECKOE
3aHATHE

Konrponsnas padora Nel2 no teme «IlepBooOpa3Has u HHTErpa».

2.16

1.9,2.8,3.3,3.5

1.3,1.4,2.16,2.22

3ausarue
13.1.12
KOHCYJIbTAITUs

[Ipumenenue unTerpaia B (PU3UKE U FT€OMETPHUU

2.17

14,2.2,34

DK3aMeH

DOK3aMeH

BCEI'O:

260

TemaTuka HHIAUBUAYAJBbHBIX IPOCKTOB

O 00 1N L B W —

. MaremaTtnueckoe MOJAEIMPOBAHUE DKOJIOTHUECKUX ITPOLIECCOB.

. BeposiTHOCTHO-CTaTUCTHUYECKUN MTOJIXO K KOMIIBIOTEPHON 00pabOTKE NaHHBIX.
. MatpuuHas anre6pa B 5JKOHOMHKE.

. I'padb1 1 X npuMeHeHUe B apXUTEKTYpeE.

. Maremarnueckuii HBeTHUK: po3bl ['Buno I'panau.

. 13 crioco6oB pelieHus KBaipaTHbIX YpaBHEHHH.

. EnuHbIC 3aKOHBI MATEMATUKH, UCKYCCTBA U IIPUPOBI.

. DIUnTuYecKas KpunTorpadust v SITUNTHYECKUE KPUBBIE.

. [Ipumenenne Merona Jlekapra Aiis pelieHus ypaBHeHUH 3-i1 U 4-i cTeneHu.
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10. V3151, 3anemieHns, nonuaom Konses.

11. Maremarndeckoe uccie10BaHUE SKOHOMUYHOCTH TOCTPOECHUSI TYEIIUHBIX COT.

12. AnreOpa 1 Havasa aHaJIM3a B YePHOU METAJTYPIrHH.

13. Anre6pa JIOTUKU U JIOTHYECKUE OCHOBBI KOMIIBIOTEPA.

14. Bkiag poccuiickux MaTeMaTHKOB, (pu3nKoB 1 MexaHuKoB B [lo6eny Hax ['epmanueil B Benukoit OTeuecTBEeHHON BOWHE.
15. I'padbl 1 MX TpUMEHEHUE NPH PEILICHUH 33]a4 110 MaTEMaTHKE U SKOHOMHUKE.

16. Enunble 3aKOHBI MAaTEMAaTUKH, UCKYCCTBA U MIPUPO/IBI.

17. UppammonansHocTu B apxutekType. [TonkoBooOpa3Hble U cTpeiabuaThle apKu M KyIoJa.
18. MeToapl TEXHUYECKOTO aHaJIN3a pbIHKA EHHBIX Oymar. @pakTasbl.

19. CootHomenne @rOOHAaYUH, KaK 3aKOH MPUPOIBI M MEPa YEJIOBEYECKOI'0 TBOPUECTBA.
20. ®uHaHCOBBIE TUPAMUBI.

2.3. CBa3b JTUIAKTHYECKHUX €IMHUII C IPeIMETHBIMH Pe3yJIbTaTAMU

Hpe)lMeTHble PE3YJIbTAThI I[I/IllaKTl/l‘{eCKl/le CINHUIBI I/IH[[eKC])I TeM 3aHATHH

3.1 chopmupoBaHHOCTH TpencTaBieHuii o |1.1 3HaueHune maremarnueckoit Hayku st |1.1.1
MaTeMaTHKe KaK YaCTH MUPOBOU KyJbTYPHI [pellieHus 3a/1a4, BO3ZHUKAIOIIUX B TEOPUH U

¥ 0 MECTE€ MaTEeMAaTUKU B COBPEMEHHOM IPAKTHUKE;
LIMBAJIN3ALAH, O CTI0CO0AX OMMCAHHA HA |2 | primonHsTh apudMeTHIecKue aeiicTsms [2.2.1, 2.2.2
MaTEMaTUYECKOM SI3bIKE SIBJICHUUN HaJ 9MCIIaMH, COYETast yCTHBIE 1
PpCAILHOTO MHDa, MHCbMEHHBIE TPUEMBI;
2.10 ctpouth rpaduKku U3y4ECHHBIX 10.3.2

GyHKUMNA, WUTIOCTPUPOBATH 1O rpapuKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKIUH;

3.2 chopMHUPOBAHHOCTH IPEICTABICHUN O (2.8 BRIYUCIATH 3HaUeHUE (YYHKIIHH 110 9.1.2,9.1.3
MaTeMaTUYECKHUX MOHATHUIX KaK O 3aIaHHOMY 3HAYEHUIO apTyMEHTa IpH
BOKHEUIITUX MAaTEMAaTHUYECKUX MOJIEJISIX,  [pa3lUyHBIX crioco0ax 3aaaHust QyHKIINH,

IMO3BOJIAIOMINX OIIMCBHIBATD U U3YYaThb
Pa3HBIC ITPOLCCCHI U ABJICHUA, IIOHUMAHHC
BO3MOXHOCTH aKCMOMATHYCCKOI'O
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IMOCTPOCHUA MATCMATHYICCKHUX Teopﬂﬁ;

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

12.1.5

1.4 ncropuro pa3BUTHS MOHATHUS YUCIIA,
CO3JaHus MaTEMaTUYECKOIO aHAIU3a,
BO3HUKHOBEHUS U PAa3BUTHsI T€OMETPUH;

13.1.5,13.1.6

3.3 Bi1aJicHHE METOJIAMH JOKA3aTEIbCTB U
QJITOPUTMOB PEIICHUS; YMEHUE UX
MPUMEHSITh, TPOBOJIUTH JI0KA3aTEIIHbHBIC
paccyXIeHus B X0/ pEIIeHuUs 3a/1ay;

2.26 aHaNM3UPOBATH B MIPOCTEUIIINX
ClIyyasix B3aUMHOE PacroJloKeHHe
00BEKTOB B MPOCTPAHCTBE;

5.3.1

2.28 BBINOJHATH YEPTEKHU 1O YCIOBUIM
3azay;

53.2

2.25 onuckIBaTh B3aUMHOE PACIOJI0KEHUE
MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE,
apryMEHTUPOBATh CBOU CYXICHHUS 00 3TOM
PaCIIOI0KEHUH;

533,534

1.2 mmupoty u B TO %e BpeMs
OTPaHUYECHHOCTh IPUMEHEHHUS
MaTEMaTUYECKUX METOJIOB K aHAIIU3Y U
UCCJIEIOBAHUIO MPOIECCOB U SIBJICHUH B
IpUpoe U OOILECTBE;

7.1.3

1.5 yHuBepcabHBIN XapaKTep 3aKOHOB
JIOTUKY MAaTeMaTHYECKUX PACCYKIACHUMU, X
IPUMEHHUMOCTH BO BCEX 00J1aCTIX
YEJI0BEYECKON AEATEIBHOCTH;

9.14

2.8 BBIYMCIIATH 3HAUCHUE (PYHKIUHU IO

9.15,9.2.1,9.3.1,9.3.2,94.1
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3aJlaHHOMY 3HAYEHUIO apryMEHTa IpH
pa3IMYHBIX crioco0ax 3aAaHus GyHKUUU;

2.11 ucnionws3oBath noustue Gpyukmuu mis (10.1.1
OMNMUCAHUS U aHAJIN3a 3aBUCUMOCTEN
BEJINYWH;

2.9 onpenensiTb OCHOBHBIE CBOMCTBA 10.1.2
YUCJIOBBIX (PYHKIUM, WILTIOCTPUPOBATH UX
Ha rpadukax;

2.13 HaxoUTh IPOU3BOIHBIC 12.1.1,12.2.2,12.2.3,12.2.4, 12.2.5,
3JIEMEHTAPHBIX (PYHKIIH; 12.2.6,12.2.7,12.4.3
2.15 nmpuMeHsTh TPOU3BOIHYIO IS 12.2.1,12.4.2,12.4.3

IMPOBCACHUA HpI/I6J'H/I)KeHHBIX BBIHHCHGHHﬁ,
peuaTs 3aga491 HNPUKIAJHOI'O XapaKTepa Ha
HaXO0XACHHC HanuOOJIBIIIETO U
HAaMMCHBIICTO 3HAYCHUI,

2.14 ucnonb30BaTh MPOU3BOIHYIO JJIs 12.3.1,12.3.2,12.4.3
U3Y4YEeHUS CBOMCTB (DYHKIMIA U MOCTPOEHUS

rpaduKoB;

2.17 ucnonp30BaTh MPUOOPETEHHBIC 12.4.1

3HAHUS U YMCHHS B ITPAKTUICCKON
JIESITEILHOCTH 1 IOBCEIHEBHOM KU3HU IS
pEIICHUS TPHUKIIAIHBIX 3a1a4, B TOM YHCIIC
COLMATBHO-DKOHOMHUYECKUX U
dbu3udYecKknx, Ha HauOOJIbIITUE U
HauMEHBIIINE 3HAUYEHUS, Ha HaXO0XKICHUE
CKOPOCTH U YCKOPCHHSI.
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1.4 uctoputo pa3BUTHS NOHITHUS YUCIIA,
CO37[aHUsl MAaTEMAaTUYECKOT0 aHaJN3a,
BO3HUKHOBEHUS U PA3BUTUS T€OMETPUH;

13.1.3

2.16 BBIYMCHATH B IPOCTEUIINX CIydaAsIX
IUIOIIAN U OOBEMBI C UCTIOIb30BAHUEM
ONPENEIICHHOTO UHTErpaIa;

13.1.7,13.1.8, 13.1.11

2.22 ucrnonb30BaTh NPUOOPETEHHBIC
3HAHUS U YMEHHUS B PAKTUYECKOU
NESATeIbHOCTU U MIOBCEHEBHOMN KU3HU:
JUTSl TIOCTPOCHHUS U UCCIIECIOBAHUS

OPOCTEUIINX MATEMAaTUUYECKUX MOJIENIEH.

13.1.9,13.1.10

3.4 BnajeHue CTaHAAPTHBIMU pUEMaMU
pelIeHUs] pallMOHAIBHBIX U
UppaIMOHAIbHBIX, I0KA3aTEJIbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM;
WCIIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX
porpaMm, B TOM YHCJIE JJIsl TIOMCKA MY TH
pelIeHUs U WITIOCTPALIMU PEIICHUS
YPaBHEHUI U HEPABEHCTB;

2.2 HaXOUTh MPUOIMKEHHBIC 3HAUCHUS
BEJIMYHH U MMOTPEITHOCTH BBIUYUCICHUN
(abcomroTHAs 1 OTHOCUTENIbHAS);

2.1.1

2.3 CpaBHUBATh YUCJIOBBIC BBIPAXKEHUSI;

2.1.2

2.18 pemiars palMoHalIbHBIE,
MOKa3aTelbHbIE, JIOTapudMHUUECcKHe,
TPUTOHOMETPUUYECKHUE YPaBHEHUS,

CBOIANIMNCCI K JIMHEUHBIM U KBaJApaTHbIM, a

TAK)KE€ AHAJIOTUYHBIC HEPABEHCTBA U
CHCTEMBI;

3.1.2,3.1.3,3.2.4,3.2.6,3.2.7

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

3.2.1,3.23
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2.19 ucnonws3oBark rpadudeckuii Meronq  (3.2.2
pelIeHns ypaBHEHUN U HEPABEHCTB;
2.21 cocTaBiATh U pelIaTh YPABHECHUS U 3.2.5

HEpPABEHCTBA, CBSI3bIBAIOIIE HEU3BECTHHIC
BEJIMYMHBI B TEKCTOBBIX (B TOM UHUCIIE
MIPUKIIA/IHBIX) 3a/lauax.

2.4 HaxOAUTh 3HAYECHUS KOPHS, CTEIICHH,
aorapudpma, TPUrOHOMETPUYECKUX
BBIPAKEHUI Ha OCHOBE OIPECIICHHUS,
UCIOJIb3YsI PU HEOOXOAUMOCTHU
UHCTPYMEHTAJIbHBIE CPEJICTBA;

4.1.1,4.1.2,4.1.3,4.2.1,4.2.2,4.2.3,4.2 4,
4.5.1,4.5.3,4.5.5,4.5.6

2.5 oIb30BaThCS MPUOTUKEHHON OIEHKON
IIPY [IPAKTUYECKUX pacuerax;

4.1.4

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

43.1,44.1,44.2,452,454

1.5 yHUBepCaJIbHBIN XapakTep 3aKOHOB
JIOTMKH MaTEeMaTUYECKUX PACCYXACHUH, UX
IPUMEHUMOCTb BO BCEX 00JIaCTAX
YEJI0BECUYECCKOM JICATEIILHOCTH,

9.1.1,9.5.2,9.6.1

2.7 ucnonb30BaTh MPUOOPETCHHBIC 3HAHUS
Y YMEHHS B IPAKTUYECKOM NESITEIHHOCTH U
MOBCEAHEBHOM JKU3HU: ISl MPAKTHYECKUX
pacdeToB 1o ¢popMyJiaM, BKITFOYast

922
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dbopMyIIbl, CoIepIKaIllie CTETICHH,
paauKabl, J0rapupMbl 1
TPUTOHOMETpHUYECKUE QYHKIUH,
MCIIOJNB3YS IPU HEOOXOTUMOCTH
CIPaBOYHBIC MaTEPUANIbI U MPOCTEUIITNE
BBIUMCIIUTEIbHBIE YCTPOMCTRA.

2.8 BBIYUCIIATH 3HaYEHUE PYHKIMH I10
3aJJaHHOMY 3HAYEHMIO apryMEHTa IIpU
Pa3NMYHBIX crloco0ax 3aAaHus QyHKIUU;

9.6.2,9.6.3

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

10.3.3,10.3.4

2.17 ucnonp30BaTh NPUOOPETEHHbBIE
3HAHUS U YMEHHUS B PAKTUUECKOM
NEeSATENBHOCTH U MMOBCEHEBHOM KU3HU IS
pelIeHus NPUKIAIHBIX 331a4, B TOM YHCIIEe
COLIMAJIBHO-DKOHOMHYECKUX U
¢usnyeckux, Ha HAauOOJIBIITUE U
HAauMEHBIIME 3HAYEHNS, HA HAXOKJIECHUE
CKOPOCTH U YCKOPEHHUSI.

13.1.12

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

2.18 pemaTpe pauMOHaIbHEIE,
NOKa3aTelbHbIE, JIOTapuMHUUECKHe,
TPUTOHOMETPUUYECKHUE YPAaBHEHUS,
CBOJSIIMECS K JIMHEHHBIM U KBAJAPATHBIM, a
TaK)K€ aHaJIOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

3.1.1
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2.25 onuckIBaTh B3aUMHOE PACIOI0KEHUE
IPSIMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE,
apryMEHTUPOBATh CBOU CYXKJACHHS 00 3TOM
PaCIoJIOKEHUY;

5.1.1,5.2.1

2.26 aHanMM3UpPOBATh B MPOCTEUILINX
ClTydasix B3aMMHOE PaCIIOJIOKECHUE
00BEKTOB B MPOCTPAHCTRE;

522

2.32 npoBOJUTH JOKA3ATEIbHBIE
paccyXeHus B XOJIe PEeIICHuUs 3a/1ad4;

523

2.28 BBINOJHATH YEPTEKHU 1O YCIOBUIM
3azay;

524

2.23 pacno3HaBaTh Ha YEPTEKAX U
MOJEJISIX MPOCTPAHCTBEHHBIE (POPMBI;

6.1.1

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

6.1.3,6.1.4

2.33 ucnoabp30BaTh NPUOOPETEHHbBIE
3HAHUS U YMEHHUS B IPAKTUYECKOM
NESTENbHOCTH U MTOBCEIHEBHOM KU3HU:
JUTSL KcclieIOBaHus (MOIETMPOBaHUS)
HECJIOKHBIX NMPAKTHYECKUX CUTyallui Ha
OCHOBE M3yYEHHBIX (POpPMYJI U CBOMCTB

(uryp;

6.1.6

2.8 BBIYMCIIATH 3HAUCHUE (PYHKIUHU IO

9.12,9.13,9.15,9.2.1,9.3.1,9.3.2,9.4.1
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3aJlaHHOMY 3HAYEHUIO apryMEHTa IpH
pa3IMYHBIX crioco0ax 3aAaHus GyHKUUU;

1.5 yHuBepcalibHbBI XapaKTep 3aKOHOB
JIOTUKH MaT€MaTUYECKUX PACCYKICHUMU, UX
IPUMEHUMOCTH BO BCEX 00JIaCTAX
YEJI0BEYECKON NEATENbHOCTH;

9.14

2.7 ucnonb30BaTh NPUOOPETEHHBIE 3HAHUS
¥ YMEHUS B IPAKTUYECKON ACATEIHPHOCTH U
MMOBCETHEBHOM JKU3HU: JUTSI MPAKTHIECKUX
pacdeToB 1o (GopmysiaM, BKIIIOYAs
dbopMyIIBI, CoIepIKaIllie CTEIICHH,
paavKabl, JorapuMbl 1
TPUTOHOMETPUUYECKHUE (PYHKITUH,
UCIIOJIb3YsI PU HEOOXOAUMOCTH
CIIPaBOYHbIEC MaTEPHUAJIbI U MPOCTEHIIIHE
BBIYHMCIIUTEIbHBIE YCTPOUCTBA.

9.5.1

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

10.2.1, 10.2.2, 10.3.5, 10.3.6

2.10 ctpouTth rpaMKu NU3y4EHHBIX
(GYHKIHH, WITIOCTPUPOBATH MO TpaduKy
CBOMCTBA 3JI€MEHTAPHBIX (PYHKIIHIA;

10.3.1,10.3.3
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2.14 ucnonb30BaTh MPOU3BOAHYIO JJIs
W3YUYEHHUsI CBOMCTB (PYHKIIMI M TOCTPOSHUS
rpaduKoB;

12.1.2,12.1.3,12.1.4,12.3.1, 12.4.3

2.15 nmpuMeHITh TPOU3BOIHYIO IS
MPOBEICHUS MPUOIMKEHHBIX BBIYUCIICHUH,
pemarh 3a7a4y MPUKIAJHOrO XapakTepa Ha
HaXO0XKJIeHuEe HauOOJIbLIETO U
HAaUMEHBIIEr0 3HAYEHHUS,

12.2.1,12.4.3

2.13 HaxoauTh MIPOU3BOHBIC
AIIeMEHTapHbIX PYHKIUT;

12.2.2,12.2.4,12.2.5,12.2.7,12.4.3

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

12.4.1

1.3 3HaYeHue MPaKTUKUA U BOMPOCOB,
BO3ZHUKAIOIUX B CAMOM MaTeMaTHKE IS
dbopMHUpOBaHUS U PA3BUTHUS
MaTEeMaTUYECKON HAYKU;

13.1.1, 13.1.2

1.4 ncropuro pa3BUTHS NOHATHUS YUCIA,
CO3JaHus MaTEMaTUYECKOIO aHAJIN3a,
BO3HUKHOBEHUS U PAa3BUTHsI T€OMETPUH;

13.1.3,13.1.4

2.16 BBIUMCHATH B IPOCTEUIIIHNX CITyUasiX

13.1.7,13.1.8, 13.1.11
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IUIONIAAN U 00BEMBI C UCIIOJIL30BAHUEM
OTPEICICHHOTO UHTErpaia;

2.22 UCToaB30BaTh MPUOOPETEHHBIC
3HaHUS U YMEHHUS B IPAKTUUECKON
NEATENbHOCTH U MOBCEAHEBHOMN KU3HU:
JUTS TIOCTPOCHUSI U UCCIIEIOBAHUS
IPOCTEUIINX MATEMATHUYECKUX MOJIEIICH.

13.1.9

3.6 Bi1aJICHUE OCHOBHBIMU ITOHITHIMHU O
MJIOCKUX U MIPOCTPAHCTBEHHBIX
T€OMETPUYECKUX (UTYpax, UX OCHOBHBIX
CBOMCTBaX; CHOPMUPOBAHHOCTh YMCHHS
pacrno3HaBaTh Ha YEPTEkKaAX, MOJICIISIX U B
peaJbHOM MHPE reoMeTprudecKue GUrypsl;
MIPUMEHEHHUE U3YUYEHHBIX CBONCTB
reoMeTpudecKux Guryp u hopmyt ajis
pelIeHnsi TeOMETPUUYECKHUX 3aj1a4 U 3aJ1a4 ¢
MPAKTUYECKUM COJIEPKAaHUEM;

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

5.3.1

2.24 COOTHOCHUTH TPEXMEPHBIC OOBEKTHI C
UX OMHUCAHUAMHU, U300pKECHUSIMU;

6.1.2

2.33 ucnonb30BaTh MPHOOPETEHHBIE
3HAHWS ¥ YMCHHUS B MPAKTHIECCKOM
JIeSITEILbHOCTH 1 ITOBCETHEBHOM YKH3HU:
JUIs1 UcciiefoBaHMs (MOJICTTUPOBAHUS )
HECJIOKHBIX MPAKTHYECKUX CUTYallui Ha
OCHOBE M3YUYCHHBIX (DOPMYJI M CBOMCTB

puryp;

6.1.5,6.1.6,6.1.8,6.1.9

2.23 pacrio3HaBaTh HA YEPTEKAX U 6.1.7
MOJIESIX TPOCTPAHCTBEHHBIE (DOPMBI;
2.11 ucnionws3oBath noHsATHE PyHKIMK s |10.1.3

OIIMCAHMS U aHAJIN3a 3aBUCUMOCTEHU
BCJINYHMH,

2.27 nuzo0paxaTh OCHOBHbIC

11.1.1, 11.1.3, 11.1.4, 11.3.2, 11.3.3,
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MHOTOI'PaHHUKHU U KPYTJIBIC TCJIA,

11.3.4,11.43,11.4.4

2.12 ucnonb30BaTh MPUOOPETCHHBIE
3HAHUS ¥ YMEHHUS B PAKTHIECKOM
NEATEIbHOCTH U MOBCEAHEBHOW KU3HU: TSI
OMHCAaHMS C TOMONIBI0 (PYHKITHI
Pa3ITUYHBIX 3aBUCUMOCTEMH, MTPEICTABICHHUS
uX rpauyecku, HHTEpIpeTaluu
rpaduKoB.

11.1.4

2.29 cTpouTh npocTeNINE CeUeHHs KyOa,
IIPU3MBI, TUPAMU/IBI;

11.2.1,11.3.5

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

11.3.1

2.34 BerynCiaeHUs 00BEMOB U ILIOIIAAEN
MTOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ MPHU
PEILICHUH MPAKTUYECKUX 3aJ1a4, UCIIOJIb3Ys
IpU HEOOXOIUMOCTH CITPABOYHUKHU U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

11.4.1,11.4.2

3.7 chopMUPOBAHHOCTH MPEICTABICHUHN O
IIPOLIECCAX U SBJICHUSIX, UIMEIOIINX
BEPOSATHOCTHBIN XapakTep, O
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
peanbHOM MHpE, 00 OCHOBHBIX NOHITHUSAX
AJIEMEHTAPHOM TEOPUH BEPOSTHOCTEM;
YMEHUN HAXOJUTh U OLICHUBATH
BEPOSITHOCTU HACTYIUICHHS COOBITHIA B

2.1 BBINOJIHATH apU(PMETHUECKUE TEUCTBUS
HAJl YUCJIaMU, COYeTasi yCTHBIE U
NMACbMEHHBIE ITPUEMBI;

223
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MPOCTENIINX MPAKTUYECKUX CUTYALUAX U
OCHOBHBIE XapPAKTEPUCTUKHU CIyYalHBIX
BEJINYNH,;

1.2 mupoty u B TO %€ BpeMs
OTPaHUYECHHOCTh MPUMEHEHHUS
MaTEMaTUYECKUX METOJIOB K aHAJIU3Y U
UCCJIEIOBAHUIO MPOIECCOB U SIBJICHUN B
npUpoJe U OOILECTBE;

7.1.1,7.2.3,7.2.4

2.35 pemiath npoCcTEHIIME KOMOMHATOPHBIC
3a/1a9M METOJIOM Itepedopa, a TaKxkKe C
WCITOJIb30BaHUEM U3BECTHBIX (DOPMYIT,

7.2.1,7.2.2

1.6 BEpOATHOCTHBIN XapaKTep Pa3IMYHbIX
IPOLECCOB OKPYKAIOLIETO MUPA.

8.1.1,8.1.3,8.2.3,8.24

2.36 BBIYUCIATH B MPOCTEUIIINX CITyUasx
BEPOSITHOCTU COOBITUI HA OCHOBE
MoJICYEeTa YMCIIa UCXOI0B JJIs aHATu3a
peaNbHBIX YUCIOBBIX JaHHBIX,
IPE/ICTABIICHHBIX B BUJE AUArpamwm,
rpaduKoOB; aHar3a HHOOPMALIUH
CTaTHUCTUYECKOTO XapaKTepa.

8.1.2,8.2.1,8.2.2

2.27 n3o0paxaTh OCHOBHBIC
MHOTOI'PaHHHMKHU U KPYTJIbIC TeJa,

11.1.2

3.8 BiasieHHE HaBbIKaMU UCIIOJIb30BaHUA
rOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIpU
peLICHUH 3a1a4.

2.35 pemaTh npocTerme KOMOMHATOPHBIE
3a/1a4yu METOJIOM epedopa, a TaKxKe ¢
UCII0JIb30BaHUEM U3BECTHBIX (hOPMYIT,

7.1.2

2.12 ucnons30BaTh MPUOOPETEHHBIC
3HaHUS U YMEHHUS B IPAKTUUECKON
NEATEIbHOCTH U MIOBCEAHEBHOW KU3HU: TSI
OMKCAaHMS C MOMOUIBIO0 (PYHKITHI

10.2.1, 10.2.2

ctp. 39 u3 71




Pa3IUYHBIX 3aBUCUMOCTEH, MTPEICTABICHHUS
uX rpauyecku, HHTEpIpeTauuu
rpaduKoB.

2.4. XapaKTepuCTHKA OCHOBHBIX BUA0B Y4eOHOM 1eATeTbHOCTH 00yYAOIIMXCH

HaunmeHnoBaHue TeMbl

XapakTepuCTHKA OCHOBHBIX BHIO0B JAeSITeJIbHOCTH 00yUyamomerocs (Ha ypoBHe
Y4eOHBbIX AelCTBH)

Pasnen 1 Beenenue

Tema 1.1 BBeneunue

O3HaKOMJICHHE C POJIbIO MATEMATUKHU B HAYKE, TEXHUKE, SKOHOMHUKE,
MH()OPMAIIMOHHBIX TEXHOJIOTUSAX U MPAKTUUECKOMN AEATEILHOCTH;

03HAKOMJICHHUE C IIEISIMH | 3aJjadaMi U3yYCHHUSI MaTeMaTUKH IIPH OCBOCHUH
cuenuaibHocrteit CIIO.

Pa3nen 2 Pa3BuTHe NOHATHS O YHCIIC

Tema 2.1 TlonsiTue uenbiX, paioOHaIbHBIX
Y ICUCTBUTEJBHBIX YUCEI

BrimonasaTs apudmeTnieckue ASHCTBUS HAJl YUCIIaMU, COUeTast YCTHBIC U MUCbMEHHBIC
IPUEMbI;, HAXOIUTh MPUOIKCHHBIC 3HAUYCHUS BEIMYUH U TIOTPEIITHOCTH BHIYUCICHUN
(aOcoroTHAst ¥ OTHOCUTENBHAS); CPABHUBATH YMCJIOBBIE BBIPAKECHUS; HAXOAUTh
OIIMOKH B MPE0Opa30BaHUSAX U BHIYUCICHUSX;

BBINIOJIHATH PacyeThl N0 popMyiam;

Tema 2.2 TloHITHE KOMILUIEKCHOTO YHCIA

BrimonasaTs apudmeTnieckue ASMCTBUS HAJl YUCIIaMU, COUeTast YCTHBIC U MUCbMEHHBIC
PUEMbI; HAXOIUTh MPUOMKEHHBIC 3HAUYEHUS BEIMYUH U TIOTPEIIHOCTH BHIYUCICHUN
(aOcoroTHAst ¥ OTHOCUTENBHAS ); CPABHUBATH YMCIIOBBIE BBIPAYKEHUS; HAXOAUTh
OIIMOKH B MPEe0Opa30BaHUSX U BHIYUCICHUSX;

HaxXO0OWThb YPaBHCHHUA OKPYIKHOCTH, C(I)epBI, IIOCKOCTU. BBIUUCIIATH pacCCTOAHNA MCIKIAY
TOYKaMH. HSy‘II/ITB CBOMCTBA BCKTOPHBIX BCJIMYHWH, IIPpaBHJIA PA3JIOKCHUSA BEKTOPOB B
TPECXMCPHOM HPOCTPAHCTBC, ITPaBUJIa HAXOKIACHWA KOOPAWHAT BEKTOPA B
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IIPOCTPAHCTBE, TPaBUJIa JEUCTBUI C BEKTOPAMHU, 3aJaHHBIMA KOOPJANHATAMM.
[IpuMeHsTs TEOPHUIO IIPU PELLICHUH 3a1a4 Ha JEUCTBUS C BEKTOpaMu. M3yunts
CKAJIIPHOE MPOU3BEAEHNE BEKTOPOB, BEKTOPHOE YPABHEHHE MPSIMOM U TNIOCKOCTH.
[IprMeHATh TEOPUIO NIPU PELIEHNH 3aa4 HA IEUCTBUA C BEKTOPAMHU, Ha KOOPAUHATHBIN
METO/l, HA IPUMEHEHUE BEKTOPOB ISl BBIYMCIIEHNS BEJIMYMH YIJIOB U PACCTOSTHUN. ;

HpGO6p2130BBIBaTB YHCJIOBBIC U 6YKB€HHBIC BBIPAKCHUA, COACPKAIINC paIUKAJIbI 1
CTCIICHU, ITPUMCHA CBOﬁCTBa;

Paznen 3 YpaBHeHus1 1 HEpaBeHCTBA

Tema 3.1 YpaBHeHus

O3HAKOMUTHCS C IPOCTEHIITUMU CBEJICHUSMU O KOPHSIX aareOpanvyecKkux ypaBHEHU, C
IIOHATHUSIMU UCCIIEI0BAHUs YPAaBHEHUN U CUCTEM YPABHEHHUM;

UCII0JIb30BaTh CBOMCTBA U Tpaduku GyHKUUNA 11 peiieHus ypaBHeHui. [loBToputh
OCHOBHBIE IIPUEMBI PEIIEHUS CUCTEM;

Tema 3.2 HepaBeHcTBa

peniaTh ypaBHEHUS, IPUMEHSIS BCE MPUEMBI (pa3iioKeHNE Ha MHOYKUTEIH, BBEJCHUE
HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, IPaUUECKUNA METO);

peliaTh CUCTEMBbl YpaBHEHUH, MPUMEHSS pa3IudHbIe CIOCO0bI. O3HAKOMUTHCS C
OOIIMMH BOITPOCAMU PELICHUS] HEPABEHCTB U MCIIOIH30BaHMS CBOWCTB U TpauKOB
(GYHKIHMI IpU petieHu

NPUMEHSTH MaTEMAaTUYECKUE METObI JUIsl pEIICHUS COJIepKATEeIIbHbBIX 3aa4 U3
pa3nUYHBIX 00JacTel HAYKU U MpakTUKU. UHTEepnpeTupoBaTh pe3yibTaThl, yYUTHIBATh
peanbHble OrpaHUYEHUS;

Pasnen 4 Kopuu, crenenu u orapupmsl

Tema 4.1 KopHu u crenenu

O3HAKOMMUTBCA C ITOHATUCM KOPHA n-u CTCIICHU, CBOMCTBaAMH padruKalIoB, CTCIICHU C
I[GﬁCTBPITCJILHBIM IMOKa3aTcCJICM, C IIpaBHUJIaMHU CPABHCHUCM KOpHeﬁ;

O3HAKOMUTBLCA C IPUMCHCHHUCM KOpHeﬁ U CTCIICHEH P BBIYUCIICHUN CPCAHUX

peoO0pa3oBbIBATH YHCIOBBIE M OYKBEHHBIC BHIPAKECHHUS, COJEPIKAIINE PATUKAIIBI U
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CTCIICHU, IIPUMCHSA CBOﬁCTBa;

3aMKChIBaTh KOPEHb N-bIl CTEIICHU B BHJIC CTEIICHU C APOOHBIM ITOKA3aTCIIEM H
HA00OpOT;

q)OpMy.]II/IpOBaTB OIIPCACIICHUC KOPHA. CTCIICHU C HCﬁCTBHTﬁJ’IBHBIM IIOKAa3aTCJICM U
CBOﬁCTBa; BBIYHCJIATD U CPAaBHUBATb KOPHHU, CTCIICHU C PAllMOHAJIbHBIM IIOKA3aTCIICM,
ACJIaTb NPUKUAKY 3HAYCHUA KOPHs, CTCIICHU, CPABHUBATb 3HAUYCHUA KOPHs, CTCIICHU
HCIIOJIB3YS, IIpU H€O6XOI[I/IMOCTI/I, HHCTPYMCHTAJIbHBIC CPCACTBA,

Tewma 4.2 Jlorapudmsi

BBITIOJTHATDH NMPE0OPa30BaHMS BRIPAXKEHUHN, TPUMEHSST (DOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JIOrapu(pMOB;

Tema 4.3 TIpeoOpazoBanue
UPpAMOHATBHBIX, CTCTICHHBIX U
MTOKA3aTEIIbHBIX BBIPAXKEHUH.

BBITIOJIHATH MPE00pPa30BaAHMS BBIPAXKEHUHN, TPUMEHSS (POPMYJIbl, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JTOrapu(pmMoB;

Tema 4.4 Tlpeo6pazoBanue
Jorapu(MHUECKUX BBIPOKCHUN

BBITIOJIHATDH MPE0OPa30BaHMS BBIPAXKEHUHN, TIPUMEHSST (DOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JIorapu(pmMoB;

onpeaensaTh 00JacCTh AOMYCTUMBIX 3HAUEHUN JTOrapu(pMUYECKOTO BbIPAKEHUS;

Tema 4.5 Pemienue npoctedmmx
MOKA3aTeNbHBIX U JTOTapU(HMHUUECKIX
ypaBHEHUH 1 HEPABEHCTB.

peniaTh moka3arejabHble UPPAIMOHAIIBHBIE, JIOTApU(PMUUECKUE YPABHEHHUS U
HEPABEHCTBA 10 U3BECTHBIM AJITOPUTMAM.

Paznen 5 IlpsAmble U IIIIOCKOCTH B IIPOCTPAHCTBE

Tema 5.1 IIpsimble B TpOCTpaHCTBE

@opMyIMpOBaTh U MIPUBOJUTH JOKA3ATENBCTBA IPU3HAKOB B3aMMHOI'O PACIIOIOKEHUS
IPSIMBIX U IUIOCKOCTEN. Pacno3HaBaTh Ha 4epTEkKaX U MOJECIISIX Pa3IMyHbIE Cllydau
B3aUMHOTI'O PACIIOJIOKEHUS MPSIMBIX U IJIOCKOCTEN, apI'yMEHTUPOBATh CBOU CYXKJICHUS;

Tema 5.2 I110CKOCTH B TPOCTPAHCTBE

dopMyIMpOBaTh U MPUBOJAUTH J0KA3ATEIHCTBA MPU3HAKOB B3AMMHOT'O PACIIOIOKEHUS
MPSIMBIX U TJIOCKOCTEN. Pacno3HaBaTh Ha 4epTekax U MOJICTISAX Pa3IuyHbIE Cly4yau
B3aMMHOI'0 PACION0KEHUS MPAMBIX U MJIOCKOCTEN, apr'yMEHTUPOBATh CBOU CYXKICHUS;
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dbopMyIIMpOBaTh ONpeIeeHNUs, MPU3HAKK U CBOMCTBA MapaJlJIeIbHBIX U
MEPHEHINKYJISIPHBIX TIOCKOCTEM, IByTPAHHBIX U JIMHEWUHBIX YIJIOB;

BBIITIOJIHATD ITOCTPOCHUS YITIOB MCIKAY IIPAMBIMU, HpﬂMOfI H INIOCKOCTBIO, MCIKIY
IIOCKOCTAMM 110 OITMCAHHIO U PACIIO3HABATh MX HAa MOJCIIAX]

Tema 5.3 I'eoMmeTpuueckue
npeoOpa3oBaHUsl MPOCTPAHCTRA.

IPUMEHSTh TPU3HAKU U CBOMCTBA PACIIONIOKEHUS MPSAMBIX U IUIOCKOCTEN IIPU PEIICHUU
3anay. M300pakaTh Ha pUCYHKaX U KOHCTPYMPOBATH HA MOJIEIISX MEPIECHIUKYJIISPBI U
HAKJIOHHBIE K IUIOCKOCTH, MPSIMbIE, MAPAJJIEIbHBIE TIIIOCKOCTH, YIJIbl MEXAY MPAMON U
IUIOCKOCTBIO M1 0OOCHOBBIBATH MOCTPOCHHE.

pemarh 3a7a4l Ha BBIYMCIIEHHE T€OMETPUYECKUX BeTMYMH. ONUCHIBaTh paCCTOSTHUE OT
TOYKH JI0 IUIOCKOCTH, OT MPSMOM J0 IJIOCKOCTH, MEXKIY ITOCKOCTAMU. POPMYIHPOBATH
U JOKa3bIBaTh OCHOBHBIE TEOPEMBI O paccTosHUIX. M300pakaTh Ha YepTekax U
MOJIETISIX PACCTOSIHUSA U 00OCHOBBIBATH CBOM CYyKJeHUsA. ONpeaensaTh U BHIYUCISTh
paccTostHus B ipocTpaHcTBe. [IpumeHsaTs GopMyIbl 1 TEOpPEMBbI TIIIAHUMETPHUH JIJIS
pemeHus 3a1a4. O3HAKOMUTHCS C TOHATHUEM NapAJLIEIBbHOIO MPOEKTUPOBAHUS U €T0
cBorictBaMu. POpMyYJIMPOBATH TEOPEMY O IUIOLIAIA OPTOTOHATIBHOM MTPOEKLIUU
MHOTOYTOJIbHUKA. [IpuMeHsATh Teoputo /1711 000CHOBAHUS MTOCTPOECHUN U BHIYUCIICHUN.
ApryMeHTHpOBaTh CBOM CY>KJEHHUS O B3aUMHOM PAaCIOJIOKEHUH MPOCTPAHCTBEHHBIX

(uryp;

OIUCHIBATh U XapaKTEPU30BATh PA3JIMYHBIE BUJIBI MHOTOIPAHHUKOB, [IEPECYUCIIATD UX
AJIEMEHTHI U cBoiicTBa. M300pakaTh MHOTOTPAHHUKH U BBIIOJIHATH IIOCTPOEHUS Ha
N300paKEHUSIX U Ha MOJIEIISIX MHOTOI'PaHHUKOB. XapaKTepu30BaTh U U300paKaTh
CEYCHMS, Pa3BEPTKHM MHOTOI'PAaHHHUKOB, BBIUUCIIATH IUIOMAAN OBEpXHOCTEU. CTpOUTH
npocTeiine ceueHus Kyoa, npusmsl, nupaMusl. [IpuMeHsaTs GakTsl U cBeEHUS U3
wiaHuMeTpun. O3HaKOMUTBCS € BUAAMHM CUMMETPHI B IPOCTPAHCTBE, (HOPMYIHPOBAThH
OIpEAEIICHNs U CBOUCTBA. I [pUMEHATH CBOKMCTBA CUMMETPUU IIPY PELLICHUU 3a/ay.
Hcnonb3oBaTh MpuoOpEeTEHHBIE 3HAHUS AJI PELICHUS 3a/1a4;
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Paznen 6 KoopauHatel 1 BEKTOpHI

Tema 6.1 KoopinHaThl 1 BEKTOPBI

U3YYUTH (POPMYJIbI JUIsl BBIYMCIEHUS TUIOMIAAEH MOBEPXHOCTEM MHOTOTPAaHHUKOB U TEN
BpanieHns. O3HaKOMUTBCS C OHIATUEM BeKTOpa. M3yunTh nekapToBy cucremy
KOOPAMHAT B POCTPAHCTBE, CTPOUTH I10 3aTAHHBIM KOOPJIMHATAM TOYKH U IIJIOCKOCTH,
HaXxOJUTh KOOPAWHATHI TOYEK. ;

HaXOJMUTh YPAaBHEHUS OKPYKHOCTHU, CPEPBbI, MJIOCKOCTU. BBIUUCIATH pacCTOSHUSA MEXITY
TOYKaMHU. MI3y4uTh CBONMCTBA BEKTOPHBIX BEJIWYUH, IIPABUIIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJIA HAXO0XKICHUSA KOOPAUHAT BEKTOPA B
IPOCTPAHCTBE, TPaBUJIa JEUCTBUM C BEKTOPAMHU, 3aJaHHBIMA KOOPJANHATAMH.
[IpuMeHsTs TEOPHIO IIPU PELLICHUH 3aa4 Ha JEUCTBUS C BEKTOpaMu. M3yunrts
CKAJIIPHOE MPOU3BEIAEHNE BEKTOPOB, BEKTOPHOE YPABHEHHE NMPSIMOU U TNIOCKOCTH.
[IprMeHATH TEOPUIO NPY PELIEHNH 3a7a4 HA IEUCTBUA C BEKTOPAMHU, Ha KOOPAUHATHBIN
METO/l, HA IPUMEHEHUE BEKTOPOB ISl BBIYMCIIEHNS BEJIMYMH YIJIOB U PACCTOSTHUM. ;

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

pelaTh 3a71a4y Ha BEIYMCICHUE TEOMETPUUECKUX BeMUMH. ONUCHIBATh PACCTOSIHUE OT
TOYKHU JI0 TNIOCKOCTH, OT MPSMOM JI0 TIIOCKOCTH, MEXY MIOCKOCTSIMU. DOPMYIIUPOBATH
Y JIOKa3bIBaTh OCHOBHBIE TEOPEMBI O paccTosiHusIX. M300pakath Ha YepTexax u
MOJIETISIX PACCTOSIHUS U 00OOCHOBBIBATH CBOM CYyKJeHUsA. ONpeaensaTh U BHIYUCISITh
paccTostHus B ipocTpaHcTBe. [IpumeHsaTs GopMyIbl 1 TEOpPEMbI TIIIAHUMETPHH IS
pemieHus 3a1a4. O3HAKOMUTHCS C TOHATHUEM MapAJIEIBbHOIO MPOEKTUPOBAHUS U €T0
cBorictBaMu. POPMYIIMPOBATH TEOPEMY O IUIOLIAIA OPTOTOHATIBHON MPOECKIIUH
MHOTOYTOJIbHUKA. [IpuMeHsTh Teopuo /1711 000CHOBAHUS MMOCTPOEHUN U BHIYUCIICHUH.
ApryMEHTHUPOBATH CBOM CYKJICHHS O B3AMMHOM PACHOJIOKEHUH MPOCTPAHCTBEHHBIX

(uryp;

Paznen 7 DnemeHTh KOMOWHATOPHUKHU
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Tema 7.1 OcHOBHBIE TTIOHATHS
KOMOMHATOPUKHU

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

03HAKOMJICHUE C LESMHU U 3aJ]Ja4aMU U3yUYCHUS] MaTeMaTUKK MPU OCBOCHUU
crnermaisHocTen CIIO.

O3HAKOMMUTBC: C IIPUMCHCHUCM KOpHeﬁ U CTEIICHEH ITPHU BBIYUCJIICHHUH CPCIHUX,

Tema 7.2 ®opmyna bunoma HeroTona

03HAKOMHUTHCS C MOHATUAMH KOMOMHATOPUKU ¢ OMHOMOM HbIOTOHA M TPEYroNIbHUKOM
[Tackanst 1 0OBICHATH IpUMEHEHUE (GOPMYJT: pa3MENIEeHUs, COUETAaHUS U IEPECTAHOBKU;

N3yuuTs mpaBuia KOMOMHATOPUKH U IPUMEHSTH MIPU PEIICHNH KOMOWHATOPHBIX 3a7a4,
UCIIOJIb3YsI METOI TIepebopa v MPaBUIIO YMHOXKEHUS;

Paznen 8 DneMmeHTHBI

TEOPUH BEPOSATHOCTEN. DJIEMEHTHl MATEMAaTUUECKON CTATUCTUKHU.

Tema 8.1 DneMeHTHI TEOpUN
BEPOSITHOCTEH.

V3YUYHTh KJIIACCUUYECKOE OIPECIICHUE BEPOATHOCTH, CBOMCTBA BEPOATHOCTH, TEOPEMY O
CyMME€ BEPOATHOCTEN;

paccMOTPETh MPUMEPHI BBIYKCIICHUS BEPOSITHOCTEM;

Tema 8.2 DieMeHThl MATEMATHYECKOMN
CTATUCTUKH.

peuaTh NpakTUYeCKHUe 3aa4i Ha 00pabOTKy YMCIOBBIX JAHHBIX, BEBIYUCICHUE UX
XapaKTEPUCTHK.

peuiaTh 3aa491 Ha BBIYUCIICHHUC BepOHTHOCTeﬁ coObITHI. O3HAKOMUTHCS C
IMMPEACTABIICHUCM YHCIOBBIX JAaHHBIX U NX XaPaKTCPUCTUKAMMU,

N3yunth npaBuiaa KOMOMHATOPUKHU U IPUMEHSTh IIPU PEIICHUN KOMOMHATOPHBIX 3a/a4,
UCIIOJIb3YsI METOT TIepebopa v MPaBUIIO YMHOXKEHUS;

O3HAaKOMMTHCSI C MOHIATUSIMH KOMOMHATOPUKU ¢ OMHOMOM HbI0TOHA U TpeyroabHUKOM
[Tackanst u 0OBSICHATH TpUMEHEHUE GOPMYIT: pa3MEIIeHUs, COUETaHUs U IEPECTAHOBKU;

H3YYUTh KJIACCHUYECKOE OINPEICIICHUE BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTH, TEOPEMY O
CYMME€ BEPOATHOCTEN;

PacCMOTPETh IPUMCPBI BEIYUCIICHUA BepOHTHOCTCﬁ;
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Paznen 9 OCHOBBI TPUTOHOMETPUU

Tema 9.1 YucnoBas OKpyKHOCTb

N3yunts pagnaHHblil METOA U3MEPEHHUS YIIIOB BPALLIEHUS U UX CBA3b C ITPalyCHON
mepoid. U300paxkath yriibl BpallleHUsl HA OKPY>KHOCTH, COOTHOCUTh BEIUYHHY yIJa C
€r0 PacHOJI0KECHHUEM;

dbopMyIMpOBaTh OMpeNeeHUs TPUTOHOMETPUUECKUX (DYHKIUH I yTII0B TOBOPOTA U
JUTSL OCTPBIX YTJIOB NMPSMOYTOJIBHOTO TPEYTOIbHUKA U OOBSICHITH UX B3aUMOCBSI3b;

U3YYUTh OCHOBHBIE ()OPMYJIbI TPUTOHOMETPHUU: (POPMYJIbI CIOKEHHUS, YABOCHHUS,
npeoOpa3oBaHUs CYMMbI TPUTOHOMETPUYECKUX (YHKLIUN B MPOU3BEICHUE U
IIPOU3BEACHUS B CYMMY U IPUMEHSATH NP BBIYUCICHUU 3HAYCHHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUSI U YIIPOLIEHUS €T0;

IPUMEHSTH OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKACCTBA JJI BHIYUCIICHHS 3HAYECHU N
TPUTOHOMETPUUYECKUX (DYHKIIHMI MO OTHON U3 HUX;

Tema 9.2 @opMyJIbI CTOKEHUS U
MPUBEJICHUSL.

M3YYUTb OCHOBHBIE (POPMYJIIBI TPUTOHOMETPHH: (POPMYJIBI CIIOKEHHSI, YABOCHUS,
npeoOpa3oBaHUs CyMMbl TPUTOHOMETPUYECKUX (PYHKIINI B TPOU3BEACHUE U
IIPOU3BENCHUA B CYMMY U IIPUMEHSATD IIPY BBIYNCICHUH 3HAYECHHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUS U YIIPOLICHUS €T0;

Tema 9.3 Tpuronomerpuyeckue GopmyJibl
JIBOMHOTO Y MOJIOBUHHOTO apryMEHTAa.

U3YYUTh OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUH: (OPMYIIbI CIOKEHHUS, YABOCHHUS,
npeoOpa3zoBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIMI B IPOU3BEICHUE U
IIPOU3BEACHUS B CYMMY U IPUMEHSATD IPY BBIYNCICHUH 3HAYECHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUSI U YIIPOLIEHUS €T0;

IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUYECKHUE TOKIECTBA JJIsI BBIUMCICHUS 3HAUCHU I
TPUTOHOMETPUUYECKUX (DYHKIIMI 110 OTHON U3 HUX;

Tema 9.4 IIpeoOpazoBaHus MPOU3BEICHUS
TPUTOHOMETPHUCCKUX (DYHKITHI B CyMMY U
pPa3HOCTh, 1 HA0OOPOT.

U3YYUTh OCHOBHBIE ()OPMYJIbI TPUTOHOMETPHUU: (POPMYIIbI CIOKEHHUS, YABOCHHUS,
npeoOpa3oBaHUs CYMMbI TPUTOHOMETPUYECKUX (YHKLIUN B MPOU3BEICHUE U
IIPOU3BEACHUS B CYMMY U IPUMEHSATH P BBIYUCICHUH 3HAYCHHUS
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TPUTOHOMCTPHUUCCKOI'O BBIPAKCHUS U YIIPOIICHUA €TI0,

Tema 9.5 CpolicTBa u rpaduku u
TPUTOHOMETPUUECKUX (DYHKITHH.

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;

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

Tema 9.6 TpuronomeTpuiyeckre ypaBHEHUs
Y HEPaBEHCTBA.

pemarh o GopmysiaM U IO TPUTOHOMETPUYECKOMY KPYTY MIPOCTEHIITNe
TPUTOHOMETPUUECKUE YPABHECHUS,

N3yunts pagnaHHblii METOA U3MEPEHHMS YIIIOB BPALLIEHUS U UX CBSA3b C ITPalyCHON
Mmepoid. U300paxkath yriibl BpallleHHUsl HA OKPY>KHOCTH, COOTHOCUTh BEIUYHHY yIJa C
€r0 PacIOJIOKECHHUEM;

dbopMyIMpOBaTh OMpeNeeHUs TPUTOHOMETPUUECKUX (DYHKIUH I yTII0OB TOBOPOTA U
JUTSL OCTPBIX YTJIOB NMPSMOYTOIBHOTO TPEYTOIbHUKA U OOBSICHITH UX B3aUMOCBSI3b;

IIPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKHUE TOKIECTBA JJIsI BBIUMCIICHUS 3HAYCHUN
TPUTOHOMETPHUUYECKHUX (DYHKIIHI 0 OTHON U3 HUX;

U3YYUTHh OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUH: (POPMYIIBI CIOKEHUS, yYABOCHHS,
npeoOpa3zoBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B IPOU3BENICHUE U
IIPOU3BEACHUS B CYMMY U IPUMEHSTH IPU BBIYMCICHUH 3HAYEHUS
TPUTOHOMETPHUYECKOTO BBIPAXKEHHUS U YIIPOLIEHUS €T0;

O03HAKOMMTBCS CO CBOMCTBAMU CUMMETPHUM TOUYEK HA € AUHUYHON OKPY>KHOCTHU U
MPUMEHSTH UX JJIS1 BEIBOAA (POPMYIT IPUBEICHNUS;

IPUMEHSTH 00IIME METO/IbI PEIICHUS YPaBHEHU;

M3YYUTh ONPEJEICHHS apKCUHYCa, apKKOCHHYCa, apKTaHT'€HCca Yyncia, opMyIHpOBaTh
UX, N300paxaTh Ha EAMHIUYHON OKPY>KHOCTH, IPUMEHSATD MPH PEIICHUN yPAaBHEHUH.
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Paznen 10 @ynkuuu, ux cBoiictBa u rpaduku. CTENeHHBIC, TOKa3aTeIbHbBIC, JJOTapUPMUIECKHUE U TPUTOHOMETPUUYECKHUE (PYHKITUH.

[Ipeo6pazoBanus rpadukoB GyHKIUH

Tema 10.1 ®yHKIMYU, X CBOMCTBA U
rpaduku.

O3HaKOMHTBCS € MMOHATHEM NEPEMEHHON, TPUMEPAMU 3aBUCUMOCTEN MEXKITY
[IEPEMEHHBIMU;

03HAKOMUTHCS C MOHATHEM IpaduKa, ONPEEIATh TPUHAMIEHKHOCTh TOUKU TpaPuKy
¢bynkuuu. [To popmye npocTeiiiieit 3aBUCUMOCTH OTIPEAEIISIThH BUJ €€ rpaduka;

BbIpakaTh 10 GopMyJie OJHY IIEPEMEHHYI0 uepe3 Apyrue. O3HaKOMUTHCS C
onpenenenreM GyHKIuU, GopMynrpoBaTh ero. HaxoauTts 061acTh onpeaeaeHus u
001acTh 3HaUYCHUHN (PYHKITHH.

O3HAKOMMUTLC: C IIPUMCpaMU (i)YHKHI/IOHaJIBHLIX 3aBUCHUMOCTEH B PCAIBHBIX IIPpOHICCCax
N3 CMCKXHBIX NTUCHUIIIINH,

O3HAKOMHTHCS C TOHITHEM FapMOHUYECKHUX KOJIeOaHUI U TpUMepaMu TapMOHUYECKUX
Kosie0aHui 7Sl ONKMCAHUS IPOIECCOB B (PU3MKE U IPYTUX 00JIACTIX 3HAHUS;

Tema 10.2 Crenennsle, ITOKa3aTeIbHbIE,
JorapumMuyYecKre U TPUTOHOMETPUUYECKUE

byHKIIH.

03HAKOMUTBCS C 1I0Ka3aTEeIIbHBIMU PACCYKICHUSIMU HEKOTOPBIX CBOMCTB JUHEWHOW U
KBaJPaTUIHON (PyHKIIMH, MPOBOIUTH UCCIICIOBAHUE TMHEHHON, KYCOYHO-IMHEHHOM,
JIpOOHO — IMHEWHOW 1 KBaJpaTUYHON PYHKIUH, CTEIIEHHBIX U JIOTapU(PMUUECKUX
¢ynkuuid. CTpOUTh, BBIOIHATH IPEOOPA30BaHUS U YUTATh rpaduKu PyHKIUH.
Hccnenosath ux;

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

Tema 10.3 [Ipeo6pazoBanus rpagukoB

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;

O3HAKOMUTHCS C TIOHATHEM CIIOKHOW PYHKIIUU. BEIYUCIATh 3HaUCHHS (PYHKIIUHU TI0
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3HAYCHHIO aprymeHTa. OnpenensaTh MoJ0KEeHHE TOYKH Ha TpadrKe 1o ee KOOpAHHATaM
U Ha00OpOT;

03HAKOMHUTHCS C TIOHATHEM HETIPEPHIBHON MepUOINYECKON QyHKIMH, (POpMYyIUpPOBATH
CBOICTBa CMHYyCa M KOCHHYCA, CTPOUTH UX TpadUKH;

03HAKOMUTHCS C MOHSATHUEM Pa3phIBHOM MEepUOANYECKO (PYHKIIMHU, POPMYIHPOBATH
CBOMCTBA TaHT'€HCA U KOTAHI€HCA, CTPOUTh UX rpaduKy;

MPUMEHSTh CBONCTBA (DYHKIIH JIJIsl CPAaBHEHUS 3HAUCHUN TPUTOHOMETPHUECKUX
byHKIUN, 1)1 pelIeHUs] TPUTOHOMETPUYECKUX YPABHCHHM.

03HAKOMUTHCS C MOHATUEM FaPMOHUYECKHUX KOJIEOAHUI U MpUMepaMu TapMOHUYECKUX
KOJIe0aHUM JIJ1s1 OMCAHMS MPOLECCOB B (DU3UKE U APYTUX 00JIaCTAX 3HAHMUS;

UCIIOJIb30BaTh CBOMCTBA (DYHKIIMIA JIJIsi CPAaBHEHUS 3HAUYCHUN CTETNIeHE! 1 JIorapu(pMOB;

Paznen 11 MHoOTOrpaHHUKY U KpYTJble TEa

Tema 11.1 [IoHATHE MHOTOTPaHHUKOB.
Buapl MHOTOrpaHHUKOB.

OMUCHIBATh U XapaKTepU30BaTh Pa3IMUYHbIC BUIbl MHOTOTPAHHUKOB, IEPEUUCTSATD UX
AJIEMEHTHI U CBOMCTBA. M300paxaTh MHOTOTPAHHHUKY U BBIIOJIHATH MOCTPOEHUS HA
U300pKEHUSX U HA MOJICTISIX MHOTOTPAaHHUKOB. XapaKTepru30BaTh U H300paxaTh
CEUYEHUs, Pa3BEPTKH MHOTOIPAHHUKOB, BRIUUCIIATH TUIOIIAIU TOBEpXHOCTENH. CTPOUTH
IpOoCTEHIINE CeUeHHs Ky0a, MPU3Mbl, MUpaMubl. [IpuMeHsITh GaKkThl U CBEIACHUS U3
wianuMeTpun. O3HAaKOMUTHCS C BUJIAaMUA CUMMETPUI B IIPOCTPAHCTBE, (hOPMYIUPOBATH
OTpeeJICHNs U CBOMCTBA. [[pUMEHATh CBOMCTBA CUMMETPHUH NIPU PEUICHUH 3aa4.
Hcnonb3oBaTh MpuoOpeTEeHHBIE 3HAHUS AJI PEIICHUS 3a/1a4;

Tema 11.2 CummeTpus u cedeHus B
MHOTI'OTPaHHHKAX.

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

Tema 11.3 Tena u NOBEpXHOCTU BpaIICHUS.

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

ONMCHIBATh U XapaKTEPHU30BATh PAa3JIMYHbIE BUAbl MHOTOTPAHHUKOB, IIEPEYUCIIATD X
3JIEMEHTHI U CBOMCTBA. M300pakaTh MHOTOTPaHHUKH U BBITIOJIHATH IOCTPOCHMS 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;

Tema 11.4 O0beEMEBI TEN.

O3HAKOMUTLCs C IMIOHATHUAMM IJIOIAAN U O6'I>€Ma, dAKCUOMaMH U CBOﬁCTBaMH;

M3YYUTh TEOPEMBI O BBIYMCICHUH 00bEMOB POCTPAHCTBEHHBIX TEJN, PEIIATh 3aa4l Ha
npuMeHeHue (opMyJl BEIUUCIEHUS 00bEMOB;

ONMCBIBATh U XapaKTEPU30BATh Pa3INYHbIC BUIbI MHOTOTPAaHHUKOB, IEPEUYHUCIIATD X
AJIEMEHTHI U cBoicTBa. M300pakaTh MHOTOTPAHHUKH U BBIIOJIHATH OCTPOEHUS Ha
N300paKEHUSIX U HA MOJEIISIX MHOTOI'PaHHUKOB. XapaKTepu30BaTh U U300paKaTh
CEYEHUs, Pa3BEPTKH MHOTOIPAHHUKOB, BBIYHUCIIATH TUIOIIAM ITOBEpXHOCTENH. CTPOUTH
npocTerme ceueHus Kyoa, mpu3Mbl, nUpaMuibl. [IpuMeHsITh GakThl U CBEACHUS U3
wiaHuMeTpun. O3HaKOMUTBHCS ¢ BUJIAMUA CUMMETPUI B ITPOCTPAHCTBE, (DOPMYIUPOBAThH
ONPENEIICHNS U CBOMCTBA. [[pUMEHATh CBOMCTBA CUMMETPHH NIPY PELICHUH 3aa4.
Hcnonb3oBaTh NpUOOPETEHHBIE 3HAHUS AJI PELICHUS 33/1a4;

IMPUMCHSATDH CBOMCTBA CUMMCTpPHUHU IIPU PCIICHUHU 3a1a4 HA TCJIa BPpAIICHUA, HA
KOM6I/IH3.HI/IIO TCII.,

I/I306pa>KaTB OCHOBHBIC KPYTJILIC TCJIa W BBIIIOJIHATD PUCYHOK I10 YCJIOBHIO 3a/1a4H,

pemaTh 3aja4y Ha BBIYKMCIICHUE TUIOIIAJIE U MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TET,
IPUMEHSISE COOTBETCTBYIOIIME (POPMYIIbl U (DAKThI U3 INTAHUMETPUH;

U3YYUTHh (POPMYJIbI ISl BBIYMCIEHUS TUIOMAAEH MOBEPXHOCTE MHOTOTPAaHHUKOB U TEN
BpanieHns. O3HaKOMUTBCS C OHATUEM BeKTOpa. M3yuuTh nekapToBy cucremy
KOOPAMHAT B POCTPAHCTBE, CTPOUTH 110 3aJaHHBIM KOOPIUHATAM TOYKH U IIJIOCKOCTH,

ctp. 50 u3 71




HaxXoOWTbh KOOPAHWHATBI TOYCK. ;

HaXOJIUTh YPaBHEHUS OKPYKHOCTH, CPepbl, TIIOCKOCTH. BEIUHUCIATE PACCTOSIHUS MEKTY
TOYKaMH. MI3y4uTh CBOKMCTBA BEKTOPHBIX BEJIMYWH, ITPABUIIAa PA3JIOAKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUIIA HAXO0XKICHUSI KOOPAUHAT BEKTOPA B
IPOCTPAHCTBE, TpaBUiIa JEUCTBUI C BEKTOPAMHU, 3aJJaHHBIMH KOOPIUHATAMM.
[IpuMeHSTh TEOPUIO NPU PEUICHUH 3a7a4 Ha IEUCTBUS ¢ BeKTopaMu. 3yunTh
CKQJISIPHOE MPOU3BEAEHUE BEKTOPOB, BEKTOPHOE YPABHEHUE MPSIMOM U TIIOCKOCTH.
[IprMeEHATh TEOPUIO NPY PEUIEHUH 3aa4 HA IEUCTBUA C BEKTOPAaMHU, Ha KOOPAUHATHBIN
METO/I, HA IPUMEHEHNE BEKTOPOB JJIsl BBIYMCIICHUS BEJIUYUH YIJIOB U PACCTOSIHUM. ;

Pa3pnen 12 Havana mateMaTHYeCcKOro aHajan3a

Tema 12.1 IlorgTre nocienoBaTeIbHOCTH.

O3HAKOMUTHCS C MOHITUEM YHCIIOBOM IHoCJaCA0BAaTCIIbHOCTH, criocobamu ee 3aJaHus,
BBIYUCJIICHHUAMU €€ YICHOB,; C IIOHATHUCM IIPCACiIa ITOCIICIOBATCIbHOCTH,

peliaTh 3aa41 Ha IpUMEHEHUE POPMYJIIbl CyMMbl OECKOHEYHO YOBIBAIOIIEH
r€OMETPUYECKON ITPOTPECCHH;

Tema 12.2 I[TonsiTie NPOU3BOAHOIA.

O3HAKOMUTLCS C ITOHATHCM HpOHBBOﬂHOﬁ;

M3Y4YUTh U GOPMYITHUPOBATH €€ MEXaHUICCKUN U TEOMETPUICCKUAN CMBICIT, U3YYUTh
AITOPUTM BBIYUCIICHUS TIPOM3BOIHON HAa TIPUMEPE BHIYMCICHUSI MTHOBEHHON CKOPOCTH
1 yTI0BOTO KO3 (UIIMEHTA KacaTeIbHOW;

COCTAaBJIATh YPABHCHHUC KacaTeJbHOM B O6HICM BHUJIC,

BBIYUYHUTh IpaBuia 1uQpepeHIupoBaHysl, TAOIUIy MPOU3BOJHBIX AIEMEHTAPHBIX
GyHKIMHI, TpUMEHSTH 11 [uddepeHIupoBaHus GyHK

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

Tema 12.3 UccnenoBanue ¢pyHKIUMN ¢
MTOMOILBIO MMPOWU3BOTHOM.

U3YYUTh TEOPEMBI O CBA3U CBOMCTB (DYHKLIMH U MPOU3BOJHOM, (POPMYIUPOBATH UX;

IPOBOJUTH C TIOMOIIBIO MMPOU3BOHON HccleoBaHue QYyHKIIUU, 3aIaHHON (OPMYJIO;
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yCTaHaBJIMBATh CBSI3b CBOMCTB (DYHKIIMH M MPOU3BOIHOM MO UX rpadukam;

OPUMEHSTH TPOU3BOAHYIO JUJISl PEILICHUS 3a/1a4 HA HAXO0XKJECHUE HAauOOJbIIETO,
HAaMMEHBIIEro 3HAY€HUs U Ha HaXO0XKJIEHUE IKCTPEMYyMa;

Tema 12.4 Bropast npou3BogHas.

O3HAKOMUTLCA C ITIOHATHCM HpOHBBOI[HOﬁ;

U3YYUTh U POPMYTUPOBATH €€ MEXAHUYECKUM U T€OMETPUUECKUN CMBICH, U3YIUTh
QJTOPUTM BBIYMCIICHUS IPOU3BOHON HA TPUMEPE BHIYUCIICHNS MTHOBEHHON CKOPOCTH
U YTJI0BOT0 KO3 (UIlMeHTa KacaTeIbHOM;

BBIYUYUTH TIpaBuia nuddepeHImpoBanus, TaOIUILy MPOU3BOIHBIX AIEMEHTAPHBIX
byHKUIMN, TPUMEHSTH 11 TuddepenipoBanus GyHk

U3YYUTh TEOPEMBI O CBS3U CBOMCTB (DYHKLIMH U MPOU3BOJHOM, (POPMYIIHPOBATH UX;

IPOBOJUTH C TIOMOIILIO MPOU3BOHON HcclieoBaHue HYyHKIIUU, 3aJaHHON (HOPMYJIO;

yCTaHaBJIMBATh CBS3b CBOMCTB (DYHKIIMM U MPOU3BOIHOM MO UX rpadukam;

MPUMEHSTH MPOU3BOAHYIO JIJISl PEIICHUS 3a7a4 HAa HAXO0KJIECHUE HauOOJIBIIETO,
HAaMMEHBILIET0 3HAYECHHS U Ha HAXO0XK/ICHHE SKCTPEMYMA;

Paznen 13 MHTErpat u €ro npuMeHeHue

Tema 13.1 IlepBooOpa3Hasi u uHTErpal.

03HAKOMUTBCSI C MOHSITUEM UHTETpaja u NepBOoOpa3HOil;

U3YYHUTh MPaBUIa BHIYUCIICHHS TIEpBO0Opa3Hoi u Teopemy HeroTona-Jleitonuna;

pelaTh 3a/1auy Ha CBsI3b IEPBOOOPA3HON U €€ C MPOU3BOAHOM, HAa BBIYMCICHHE
nepBoOOpa3HOM 11l JaHHOW PYHKIUY;

pemaTh 3aa49M Ha IPUMEHEHHE HHTETpajia I BEIYUCICHUS (PU3NUESCKUX BEITUYUH 1
IUTOIIA EH.

U3YUYUTh U POPMYTUPOBATH €€ MEXAHUYECKUM U T€OMETPUUYECKUN CMBICH, U3YUUTh
QJTOPUTM BBIYMCIICHUS IPOU3BOJHON HA TPUMEPE BHIYUCIICHUS MTHOBEHHON CKOPOCTH
1 yTJI0BOro ko3¢ puimenta kacaTeabHOM;
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O3HAKOMHUTHCS C MMOHITUEM YHCIIOBOU IIoCJICA0BAaTCIIbHOCTH, criocobamu ee 3aJaHus,
BBIYUCJIICHHUAMHA €C YJICHOB; C ITIOHATHUCM IIPCACIIa ITOCIICIOBATCIbHOCTH,

BBIYUYUTh MpaBuia 1uGhepeHupoBaHusl, TAOIUIy MPOU3BOJHBIX AIEMEHTAPHBIX
GyHKUMNA, TPUMEHATH A1 TudPepeHnrnpoBanns GpyHK

IMPUMCHATH IIPOU3BOJHYIO IJIS PCIICHUA 3a1da4 Ha HAXOXKIACHUC HaI/I6OJ'II>HI€1"O,
HAUMCHBIICTO 3HAYCHUA U Ha HAXOKJICHUC 9KCTPECMYMaA,

ctp. 53 u3 71




3. YCJOBMUS PEAJIM3AIIMUA PABOYEHR ITPOI'PAMMBI TUCIHUATIIUHBI
3.1. TpeOoBaHMS K MUHMMAJIbHOMY MaTEPHAIBLHO-TEXHUYECKOMY 00eCeYeHH 0

Peanuzanus nporpaMMbl AUCIUIUIMHBI TpeOyeT HaM4uus yueOHOro kabuHera: .

OBECIHHEYEHHOCTD BCEX BU/1OB JIABOPATOPHbBIX PABOT U
NPAKTUYECKHUX 3AHATUM (nanee — JIIIP)

HaumenoBanue 3ansarus JIIIP

Ilepedyens o00pyaoBaHus

2.2.2 BBINIOTHEHNE PENIEHNN KBAaIPATHBIX
YPaBHEHHU C OTPULIATEIIBHBIM
JUCKPUMHUHAHTOM.

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

2.2.3 KontposnbHas padora Nel mot Teme
"Komnnekcusie yncna"

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

3.1.3 UppaunoHaibHbIE YPAaBHEHUS.

[lepconanbublii KOMIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynpTUMeIUIAHBIIA TPOEKTOP

3.2.2 PannoHasibHbIE U UPPALIMOHAIBHBIC
HepaBEeHCTBAa. MeTO]1 MHTEPBAJIOB

[TepconanpHbIl KOMIBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUWHBINA TPOEKTOP

3.2.3 PannoHanbHbIE U HPPAMOHAIbHBIE
HepaBeHCTBAa. MeTo/1 NHTEpBaJoB

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

3.2.4 Penienre upparmoHagIbHbIX
HEPaBEHCTB

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

3.2.5 Wcnonb30BaHUE YpaBHEHUN U
HEPABEHCTB JUIs PEUICHUS TPUKIIATHBIX
3aa4y

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

3.2.6 IIpoBTOpeHue no reme «PeuieHue
ypaBHEHUI U HEPABEHCTBY

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

3.2.7 KontponbHas padota Ne2 mo teme
«Pemenune ypaBHeHHI 1 HEPABEHCTBY»

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

4.1.2 Crenenu ¢ pauMoHaJIbHBIMA
MOKa3aTelIsIMU, UX CBOMCTBA.

[lepconanbHblil KOMIIBIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP
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4.1.3 CreneHu ¢ IeUCTBUTEILHBIMA
IMOKa3aTeIsIMU.

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

4.1.4 Pewenue 3a1a4 1 ynpaKHEHUN Ha
MIPUMEHEHHUE CBOWCTB CTENECHEN

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

4.2.2 Jlorapudmbl. OCHOBHBIE CBOHCTBA
Jorapu@moB.

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

4.2.4 TlpaBwuiia neicTBUiA ¢ JorapupMamu.
[Iepexo1 K HOBOMY OCHOBAHHIO.

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

4.4.2 TlpeobpazoBaHue JorapuPMuUIecKux
BBIPAKCHU M.

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

4.5.2 Penrenue moka3arebHbBIX
YpaBHEHUM.

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

4.5.4 BrINOTHEHNE pELICHNUs
Jorapu(pMUYECKUX YpaBHEHHUI,
CBOJISIILIUXCS K MPOCTEHMIIIHNM.
[Toka3zaTenbHbIE HEPABEHCTBA.

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

4.5.5 TloBropenue no teme «Kophu,
CTETNIEHH U JIOTapu(OMbI»

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

4.5.6 KontpomnpHas pabota Ne3 mo teme
«Kopnwu, crenienu u jgorapudmoi»

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

5.3.1 'eomeTpuyeckue npeoOpazoBaHUs
HpPOCTPaAHCTBA: apaJIeNIbHBINA epeHoc,
CUMMETPHSI OTHOCUTEIHHO MIOCKOCTH.

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

5.3.2 N3o0pakeHne mpoCTPaHCTBEHHBIX
buryp.

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

5.3.3 IloBTopenue no teme «lIpsimbie n
IJIOCKOCTH B MPOCTPAHCTBE.

[lepconanbublii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynpTUMeEIUIAHBIIA TPOEKTOP
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5.3.4 KontponbHas 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.
Haxosxaenue npoekiifii BEKTOPOB Ha OCU

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

6.1.8 IloBTopenue no teme «KooparuHaTh
U BEKTOPBD)

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

6.1.9 KontponbHas padora N5 o teme
«KoopauHaTel 1 BEKTOPBD»

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

7.1.2 Pemenue 3a1a4 Ha OOACYET YMCIIa
MIePECTaHOBOK M Pa3MEIICHUH, TI0/ICUeT
YHCIIa COUYETAHUIA.

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

7.2.3 IloBTOpEHUE MO TEME «DIEMEHTHI
KOMOMHATOPUKI.

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

7.2.4 KontpoinbHas pabota Ne6 mo teme:
«2NeMeHThl KOMOMHATOPUKIY.

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

8.2.3 IloBTOpeHue noT TemMe « IJIEMEHTbI
TEOPUHU BEPOSTHOCTEN U MAaTEMaTHYECKON
CTAaTUCTUKU

IlepconanbHblil KOMIIBIOTEDP, Microsoft
Windows 7, Adobe Acrobat Reader DC,
Microsoft Office 2010, MynbTuMe THITHBIN
POEKTOP

8.2.4 KontponbHas padora Ne7 o teme
«DIeMEHTHI TEOPUHU BEPOSTHOCTEH U
MaTeMaTHYECKON CTaTUCTUKI

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

9.1.3 CooTHoOIIEHHE MEXKTY
TPUTOHOMETPHUUECCKUMH (PyHKITHIMU
OJIHOTO apryMeHTa COOTHOIIICHHE MEXKTY
TPUTOHOMETPHUCCKUMU (QyHKIIUSIMH
OJTHOTO apryMeHTa

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

9.1.4 YeTHOCTHh M HEYETHOCTH
TPUTOHOMETPHUECKUX (DYHKITHI.

IlepconanbHblil KOMIIBIOTEDP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMeTUHHBIN TPOEKTOP
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9.1.5 Haxoxxaenue oaHOMI
TPUTOHOMETPHUECKON (DYHKITUHU T10
3aJJaHHOMY 3HAYCHHIO JPYTOM.

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

9.2.2 Pemenue 3aaa4 U yrpaxHEHU HA
npuMeHeHue GopMyIl CIOKESHHS U
PUBEACHUS.

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

9.3.2 IlpeoOpazoBanue BhIpAKEHUM C
MOMOIIBIO POPMYJT IBOWHOTO U
MOJIOBUHHOTO apryMeHTa.

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

9.6.2 IloBTOpEHUE MO TEME
«Tpuronomerpus»

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

9.6.3 KonTposbHas padora Ne§ o teme
«Tpuronomerpus»

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

10.3.2 Iloctpoenue rpayuKOB ¢ MOIYJIEM.

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

10.3.3 IIpeo6pazoBanue rpadukon
TPUTOHOMETPUUECKUX (PYHKITHI

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

10.3.4 IIpeoGpazoBanue rpagukoB
TPUTOHOMETPHUYECKUX (PYHKITHIA

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

10.3.5 IToBTopenue no teme "CBolicTBa U
rpaduku GyHKIII".

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

10.3.6 KonTpoabhas pabora Ne9 o reme
"CgoiicTBa u rpaduku GyHKUIHNA".

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

11.2.1 Buasl cumMmeTpuu B
MHoOrorpanHukax. [loctpoenue ceuenuii B
MHOT'OI'PaHHHUKAX

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

11.3.2 Humuaap. IInomans noBepXHOCTH
HWINHAPA.

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

11.3.3 Konyc. YceueHHbIil KOHYC.
[To1maap TOBEPXHOCTH KOHYC.

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

11.3.5 OceBble ceUEeHUS U CEUCHUS,
napasuielibHble OCHOBaHUIO. Perienue
3aJJaHUM Ha ITIOCTPOCHHUE OCEBBIX CEUCHUU U
CEUYEHUH, apalIeIbHbIX OCHOBAHUIO.

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

11.4.1 O6beM npAMOyTOIBHOTO
napayenenunena. O0bem npsiMoit u
HAKJIOHHOW MPU3MBbI U HUIUHAPA.

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

11.4.2 O6bem nupaMuibl, KOHYCa, Iapa.
[Tnomans cheps

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

11.4.3 TloBTOpenue no teme
«MHOTOrpaHHUKH U KPYTJIbIE TEIA»

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

11.4.4 KonTponbhas padora Nel( mo teme
«MHOTOrpaHHUKHU U KPYTJIbIE TEa

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

12.1.3 CymmupoBanue
OCJIENOBATEJILHOCTEN.

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

12.1.4 Apudpmernyeckas u
reoMeTpuyecKas Mporpeccuu.

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

12.2.4 TlpousBoaHasi CyMMBbl, pa3HOCTH,
MPOU3BEACHUS, YACTHOTO.

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

12.2.5 TlpousBoaHast CIOKHOW (QyHKIINH.

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

12.2.6 Pemienue 3aanuii ¢
UCIOJIb30BAaHUEM TTPABUII
nuddepeHupoBaHus CIOKHON (DYHKITUU.

[TepconanpHbIl KOMIIBIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUWHBINA TPOEKTOP

12.2.7 IIpon3BoaHAast NOKA3aTENbHOM U
JorapuMudecKor (HyHKITHIA.
[TpousBoaHAS TPUTOHOMETPUIECKUX
byHKINA.

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

12.3.1 UccnenoBanue QyHKIUMH ¢
MTOMOIIIBIO POU3BOAHOM, MOCTPOEHUE

[lepconanbhblii KOMIIbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
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rpadukoB ¢ npumeHeHrem npousBoaHoi. [Office 2010, MynabTUMeAUITHBIN TPOEKTOP

12.3.2 IToctpoenue rpaduxoB ¢pynknuii ¢ |[lepconanpHBIN KOMITBIOTEP, Microsoft
IPUMEHEHUEM TTPOU3BOTHOM. Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

12.4.2 TloBTOpEHUE 11O TEME [TepconanbHbIit KOMIBIOTEP, Microsoft
«IIpousBogHast GyHKIIII» Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUIHHBII TPOEKTOP

12.4.3 KontponsHas padbora Nel1 o teme |[lepconanbHbiii KOMIbIOTEP, Microsoft
«IIpousBoHast GyHKIIHI. Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

13.1.5 Pemenue 3ananuii Ha HaxoxaeHue |[lepcoHanbHbId KOMIbIOTEP, Microsoft
NEePBOOOPA3HBIX U UHTETPAJIOB. Windows 7, Google Chrome, Microsoft
Office 2010, MynpTUMEIUIAHBIIA TPOEKTOP

13.1.6 Pemienue 3a1anuii Ha CBS3b [TepconanbHbIi KOMIIBIOTEDP, Microsoft
nepBo0Opa3HON (DYHKIIUHU U €€ Windows 7, Google Chrome, Microsoft
MIPOU3BOHOM. Office 2010, MynbTUMEIUWHBINA TPOEKTOP
13.1.8 IIpumeHeHne onpeaeaeHHoro IlepconanbHblil KOMIIBIOTEDP, Microsoft
WHTETpaja Jisg HaXOKIECHHUS TIJI0IA TN Windows 7, Google Chrome, Microsoft
KPUBOJIMHEWHON Tparenuu. Office 2010, MynbTUMEIUHHBINA TPOSKTOP
13.1.9 IIpumeHeHune uuTerpanna B [TepconanbHbIit KOMIBIOTEP, Microsoft
Tr€OMETPUH. Windows 7, Google Chrome, Microsoft

Office 2010, MynbTUMeIUHHBIN TPOEKTOP

13.1.10 Ilpumenenne unrerpaia B pusuke. [[lepconanpabl KOMIBbIOTEP, Microsoft
Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUHHBIN TPOEKTOP

13.1.11 KontponbHas padota Nel2 no teme|llepconanbubiii koMmbroTep, Microsoft
«IlepBooOpa3zHast 1 HHTETpaD». Windows 7, Google Chrome, Microsoft
Office 2010, MynbTUMEIUIHHBIIA TPOEKTOP

3.2. MudopmanuonHoe obecrnedeHue 00y4eHust
ITepeueHb peKOMEHYEMBbIX YICOHBIX, YICOHO-METOIMUCCKUX TICYATHBIX H/VIIH
QJICKTPOHHBIX HBI[aHHfI, HOPMATHUBHBIX 1 HOPMATUBHO-TCXHUYCCKUX JOKYMCHTOB

Ne |bubauorpaduyeckoe onucanme Tun (ocHOBHOM
HCTOYHHUK,
JAOIOJTHUTEIbHbIH
HCTOYHUK,
3JIEKTPOHHBIU

pecypc)

ctp. 59 mu3 71




['eomerpus. 10-11 knacc : yue6nuk / JI.C. Atanacsan, B.®.
byrty3os, C.b. Kagomiies. - 20-¢ uza.. - M. : IIpocBemienue,
2011.-255c.

[ocHOBHA|

B yuebHOoM nocobun «MaTemaTuka)» BIiepBbIE B y4eOHOMI
JUTEpaAType B MOJHOM MEpe peaan30BaHa KOHLETIIUS
U3YYEHUS] CUCTEMBI LIEJIBIX HEOTPHULATEIbHBIX YUCET —
OCHOBHOI'O MTOHATHUS HAYAJIBHOTO Kypca MaTeMaTHKN — KaK
MOIIHOCTH KOHEYHOT'0 MHOKeCTBa. Takoil moaxos Hanboee
OJIM30K UCTOPUUECKOMY Pa3BUTHIO U U3JI0)KEHUIO TTOHSATHUS
YuClia B IIKOJBHOM Kypce MareMaTuku. B mocoOuu
CUCTEMATU3UPOBAHO M3JIATAIOTCA TEOPETUYECKUE OCHOBBI
HaYyaJbHOTO Kypca MaTEMATHUKHU C YYETOM COJAEPKATEIbHON
cnenuUKU NpenojaBaHus €e B Ha4yalbHOM IIKOJIE U KaK
0a3bl 7151 pa3BUTHA POPECCUOHAIBHBIX U CTIELIMATIbHBIX
KoMIieTeHUu. [IepBble riaaBbl HOCOOMS OCBSIIEHBI
JIOTUYECKOMY OOOCHOBaHHUIO MaTeMaTuK. Bo BTOpoii yactu
CTpouTCs (CHavajla KaKk TEOPETUKO-MHOKECTBEHHAsI MOJEIIb,
Y JIUIIb 3aT€M C TOMOIIbI0 aKCUOMATUKH ) BAXKHEUIIIUMA
O00BEKT HaYaIbHOI'O Kypca MaTeMAaTHKU — CUCTEMA LEJIBIX
HEOTPULIATEIbHBIX YUCel. [IefCTBUTENbHBIE YnCTa IS
HAa4aJIbHOI'O Kypca MaTEMAaTUKH MPEJCTABISAIOT HHTEPEC, B
MIEPBYIO OYEPEb, KAK BEJIMYMHBI, B TOM YUCJIE U
reomeTpuueckue. CBOKWCTBA CUCTEMBI JEHCTBUTEIBHBIX
YuCell U TOHSATUE BEIMUYMHBI 00CYXKIAIOTCS BMECTE C
AJIIEMEHTAMH T€OMETPHUH B TPEThEW YaCTH YUE€OHOU KHUTH.
[ToAroTOBIIEHO B TOJIHOM COOTBETCTBUU C TPEOOBAHUSAMU
®denepaabHOro rocy1apCTBEHHOI0 00pa30BaTEIbHOTO
CTaH/JapTa BBICIIEro 00pa30BaHus 110 HAIIPABICHUIO
noaroroBku 6akanaBpoB 44.03.01 «Ilegarornyeckoe
obOpazoBanuey, npoduis «HagansHoe oOpazoBaHuey.
Matepuan yaeOHOTO TOCOOHMST UMEET SIPKO BBIPAKEHHYIO
po¢hecCHOHATIBHO-TIEarOrNYECKy 0 HapaBIeHHOCTh, U
[03TOMY ITOCOOME MPEACTABIAET UHTEPEC [l YUUTENEH U
y4aluxcs CPpeHUX MIKOJI, THMHA3UI U JTULEEB.

[ocHOBHasA|

Hanasa A.A. Martemaruka : yueOnuk / A.A. Jlanass. - 3-¢
u3a., ucnp. u gomn. - M. : UHOPA-M, 2017. - 544 c.

[ocHOBHaA|

Anre0pa u Hadana maTematudyeckoro ananusa 10-11 kmacc :
y4eOHUK [71s1 0011e00p yupexaenuii / LILA. AnumoB u ap. -
16-e uzn.. - M. : [IpocBemienue, 2010. - 464 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, 3.1.1,3.1.2,3.1.3,3.24,3.2.6
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)
Buja konTpoas: [lucekMennas padora

2.4 HaxOIUTh 3HAYEHUS KOpHs, cTtenenu, [4.1.1,4.1.2,4.1.3,4.2.1,4.2.2,4.2.3,4.2.4,
jorapudma, TPUTOHOMETPUUECKUX 45.1,45.3,45.5

BBIPKEHUI Ha OCHOBE OIPEICIICHHUS,
UCIIOJIb3Ysl P HEOOXOAUMOCTHU
WHCTPYMEHTAJIbHbIE CPEJICTBA;

2.5 nonwp30BaThCA NMPUOIMKEHHOHN O1leHKoi [4.1.4
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 |5.1.1,5.2.1,5.3.3
NPSIMBIX U TUIOCKOCTEHN B MPOCTPAHCTBE,
apryMEHTHUPOBATH CBOU CYKJICHHS 00 3TOM
PAacCMoJIOKEHUH;

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;

6.1.5,6.1.6,6.1.8

Texkymmii KOHTpPOJIb Ne 6.

MeTtoabl u ¢popmbl: JlaboparopHas padora (Ompoc)

Buja koHTpOJIS: TMChMEHHas paboTa

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

7.1.1,7.1.3,7.2.3

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)

Bua xonTpoasi: [lucemennas padora

1.6 BEpOSATHOCTHBIN XapaKTep pa3InyHbIX
IPOLIECCOB OKPYIKAIOLIETO MHPA.

8.1.1,8.1.3,8.2.3

2.36 BBIYUCHATH B MPOCTEUIIINUX CIydasiX
BEPOSITHOCTU COOBITUI HA OCHOBE
MOJICYeTa YKCIIa UCXOJIOB ISl aHAIN3a
peanbHBIX YUCIIOBBIX JAHHBIX,
MPE/ICTABIICHHBIX B BUJIE IUArpamM,
rpaduKoB; aHaau3a HHHOPMALUK
CTaTUCTUYECKOTO XapaKTepa.

8.1.2,8.2.1,8.2.2

Texkymmii KoHTpOJBb Ne 8.

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

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

9.1.1,9.14,9.5.2,9.6.1

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

9.2.2,95.1

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

9.12,9.13,9.15,9.2.1,9.3.1,9.3.2,9.4.1,
9.6.2

Texymmii KOHTPOJIb Ne 9.

MeTtoab! u ¢popmbl: JlaboparopHas padora (Omnpoc)

Bua konTpoas: [lucekMennas padbora

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, 10.3.4

2.11 ucrionp3oBaTh MOHATHE PYHKIIMH 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 OMOIIBIO (PYHKIIMIHA
Pa3IMYHbIX 3aBUCUMOCTEH, MPeICTaBICHUS
uX rpaduyuecku, HHTEpIpeTaluu
rpaduKoB.

10.2.1,10.2.2, 10.3.5

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,
11.3.3,11.3.4,11.4.3

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,
12.2.6,12.2.7

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

12.1.2,12.1.3,12.1.4,12.1.5, 12.3.1, 12.3.2

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

12.2.1,12.4.2

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,

13.1.3,13.1.4,13.1.5, 13.1.6

ctp. 65 u3 71




BO3HUMKHOBCHHA U PA3BUTHA T'COMCTPHH,

1.3 3HaueHME MPAKTUKHU U BOTIPOCOB, 13.1.1,13.1.2
BO3HUKAIOUIUX B CAMOW MAaTEeMaTUKE JJIs
dbopMHUpOBaHUS U PA3BUTHS
MaTEMaTU4YECKON HAYKH;

2.16 BpruncHATH B npocrenmux coydasx  |13.1.7,13.1.8
IUIOIIAIN U OOBEMBI C HCIIOJIB30BAHUEM
OIIPENETICHHOIO NHTETPaa;

2.22 uCcnonap30BaTh MPUOOPETEHHBIE 13.1.9, 13.1.10
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 7.1.1,7.1.3,7.2.3,7.2.4
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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;

4.1.1,4.1.2,4.13,42.1,42.2,423,42.4,
45.1,4.53,4.55,45.6

2.5 noap30BaThCA MPUOTUKEHHON OIEHKOM
MIpU MPAKTUUYECKUX pacyeTax;

4.1.4

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;

3.1.1,3.1.2,3.1.3,3.2.4,3.2.6,3.2.7

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

ctp. 67 uz 71




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;

5.1.1,5.2.1,5.3.3,5.34

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;

6.1.5,6.1.6,6.1.8,6.1.9

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

1.3 3HaYeHNE NPAKTUKU U BOIIPOCOB,
BO3HUKAIOLIMX B CAMOW MATEMATUKE JJIS
dbopMupOBaHUS U Pa3BUTHS
MaTeMaTH4YECKON HAYKH;

13.1.1, 13.1.2

1.4 HCTOPHUIO PA3BUTHA IIOHATHUA YUCJIA,
CO31aHMus MAaTCMaTHYCCKOI'O aHaJIn3a,
BO3HUKHOBCHUA U PA3BUTHUA T'COMCTPUU,

13.1.3,13.1.4,13.1.5, 13.1.6

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

9.1.1,9.14,9.5.2,9.6.1

1.6 BEpOSATHOCTHBIN XapaKTep pa3InyHbIX
IIPOLIECCOB OKPYIKAIOLIETO MHPA.

8.1.1,8.1.3,8.2.3,8.2.4

2.7 ucnonb30BaTh NPUOOPETCHHBIC 3HAHUS
¥ YMEHHS B IPAKTUYECKOMN JCSITEILHOCTH U
MOBCEHEBHOM JKM3HU: JUISI MPAKTHYECKUX
pacdeToB 1o ¢popMyIiaM, BKItOUYas
(dbopMyIIbI, coepKaIne CTETCHH,
pasuKaIbl, Torapu@Mbl U
TPUTOHOMETPHYCCKUE (QYHKIIUH,
UCIIOJIB3YsI P HEOOXOAMMOCTH
CIIPaBOYHBIC MaTEPHUAIIbI M POCTECHUIIINE
BBIYHCIIUTEILHBIC YCTPOUCTBA.

9.2.2,95.1

2.8 BBIYMUCIIATH 3HAUCHUE (PYHKITUU 11O
3aIaHHOMY 3HAYEHUIO apryMeHTa Mpu
pa3IUYHBIX crioco0ax 3aaaHus GyHKIUU;

9.12,9.1.3,9.15,9.2.1,9.3.1,93.2,9.4.1,
9.6.2,9.6.3

2.9 onpenensaTe OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKIHM, WILTIOCTPUPOBATH UX
Ha TpaduKax;

10.1.2
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2.10 crpouTts rpaduKu U3y4EHHBIX
GyHKUUNA, WUTIOCTPUPOBATH IO rpaduKy
CBOICTBA DJIEMEHTAPHBIX (PYHKIUH;

10.3.1,10.3.2,10.3.3, 10.3.4

2.11 ucnions3oBaTh NOHATHE PYHKIIUU JIJI5
OIMCAHMA U aHAJIN3a 3aBUCUMOCTEN
BEJIMYMH,

10.1.1, 10.1.3

2.12 ucrnonbs3oBaTh TPUOOPETCHHBIC
3HAHMS 1 YMEHHUS B MPAKTUYECKOM
NEeSATENbHOCTH U MMOBCETHEBHOM YKU3HU: IS
OMMCaHUs C TOMOUIBI0 (PYHKIUH
pa3IUYHbIX 3aBUCUMOCTEN, TPEICTABIICHUS
uX rpau4ecku, UHTEPHpPETalun
rpauKoB.

10.2.1,10.2.2,10.3.5, 10.3.6, 11.1.4

2.13 HaXOUTh IPOU3BOIHBIC
AJIEMEHTAPHBIX (PyHKIIH;

12.1.1,12.2.2,12.2.3,12.2.4, 12.2.5,
12.2.6,12.2.7,12.4.3

2.14 ucrionp30BaTh TPOU3BOIHYIO JUIS
U3yYEHHUS CBOMCTB (DYHKIMA U TOCTPOCHUS
rpaduKoB;

12.1.2,12.1.3,12.1.4, 12.1.5, 12.3.1,
12.3.2,12.4.3

2.15 npuMEHSITh NPOU3BOJHYIO JJIs
MIPOBEICHUSI MPUOIMKEHHBIX BBIUMCICHUH,
pemaTth 3a7a4y NPUKIATHOTO XapaKkTepa Ha
HaX0XKJIeHNE HAauOOIBIIIETO U
HaWMEHBIIIET0 3HAYCHUS,

12.2.1,12.4.2,12.4.3

2.16 BBIYUCHATDH B MPOCTEUILIUX CIydasiX
TUIOMIATN ¥ OOBEMBI C UCIIOJIH30BAHUEM
OTIPEJICIICHHOT'0 UHTETPalIa;

13.1.7,13.1.8, 13.1.11

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.

12.4.1,13.1.12

2.22 ¥ucnoap30BaTh MPUOOPETEHHBIE
3HAHUS U YMEHHUS B IPAKTHYECKON
NEATEIIBHOCTH U MIOBCEAHEBHON KU3HU:
JUISl TIOCTPOEHMS U UCCIIEN0BAHNUSA
MIPOCTEUIINX MATEMATUYECKUX MOJIEIIEH.

13.1.9,13.1.10
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2.27 nzo0paxaThb OCHOBHBIC 11.1.1,11.1.2,11.1.3,11.1.4, 11.3.2,
MHOTOTPaHHUKHU U KPYTJIbIE TEJA; 11.3.3,11.34,11.4.3,11.4.4

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

2.31 ucnionbp30BaTh NP PEILICHUU 11.3.1
CTEPEOMETPUUECKHUX 3a]au
IUTAaHUMETPUYECKHE (PaKThl U METO/IbI;

2.34 BBRIUHCICHHUS 00BEMOB U IIOIIAACH 11.4.1,11.4.2
MTOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPU
PELICHUH MTPAKTUYECKUX 3a7a4, UCTIOJIb3YS
IIPU HEOOXOIUMOCTH CIIPABOYHHUKHU U
BBIYUCJIUTEILHBIC YCTPOMCTBA.

2.36 BBIYMCHATH B IpocTermux cioydasx  |8.1.2,8.2.1, 8.2.2
BEPOSITHOCTU COOBITUI HA OCHOBE
MOJICYETa YKCIIa UCXOJIOB ISl aHATI3a
pearbHBIX YHCIOBBIX TaHHBIX,
NPECTaBICHHBIX B BUJIC IUATrPAMM,
rpadukoB; aHanu3a nHPoOpMaIUn
CTaTUCTUYECKOTO XapaKTepa.

4.3. Kputepuu 1 HOPpMbI OLIEHKHU Pe3yJIbTATOB OCBOCHUS IUCHMILIMHBI
Jns kaxkaou OUIaKTUYEeCKOW €AWHHUIIBI MPEICTABICHBI MOKA3aTeIM OLUCHUBAHUS Ha
«3», «4y, «5» B donze OLICHOYHBIX CpEICTB o JUCLUILINHE.
OueHka «2» CTaBUTCSl B Cilydae, €CiM OOYYaroIIMIICS MOJHOCTHIO HE BBIMOJHUII
3aJlaHH€, WM BBIMOJIHEHHOE 3aJlaHME HE COOTBETCTBYET MOKA3aTeJIsIM Ha OIEHKY «3».
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