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

3.7

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

3.8

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

B pesynbrare
OCBOEHUS
JUCUUTUTUHBI
oOyyaromuiics
JOJKEH

No munakTu
4eCcKOn
€ INHUIIBI

dopmupyemas AMAAKTHYECKas EINHALIA

3HaTh

1.1

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

1.2

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

1.3

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

1.4

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

1.5

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

1.6

BEPOSITHOCTHBIN XapaKTep pa3InYHbIX MPOLIECCOB
OKPY>KaloIlero Mupa.

YwMmerh

2.1

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

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

23

CpaBHUBATDb YMCJIIOBBIC BBIPAKCHUAA,

24

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

2.5

10JIb30BATHCS MPUOJIMKEHHON OLIEHKOU MpU
IIPAKTUYECKUX pacyeTax;

2.6

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

2.7

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

2.8

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

2.9

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

2.10

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

2.11

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

2.12

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

2.13

HAXOJIUTh MIPOU3BOJAHBIE AIEMEHTAPHBIX PYHKIUH;

2.14

MCITIOJIb30BATh TPOU3BOIHYIO JIJISl U3YUCHHS CBOMCTB
GyHKINIA U TOCTPOEHUS TPaPUKOB;

2.15

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

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

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

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

2.19 MCITOJIB30BaTh TpaUuecKuii METO| PEIICHUs YPaBHEHUHN
Y HEPABEHCTB;

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

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

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

2.23 pacrno3HaBaTh HA YEPTEKAX U MOJIEIIAX
MPOCTPAHCTBEHHbIE (DOPMBI;

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

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

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

2.27 M300pakaTb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TEIa;

2.28 BBITOJIHATH YEPTEKH MO YCIOBUSM 33]1a4;
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2.29

CTPOUTH MPOCTEUIITNE CEUCHHS KyDOa, TPU3MBI,
MAPAMUBI;

2.30

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

2.31

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

2.32

MIPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B X0OJI€
pelIeHus 3a1a4;

2.33

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

2.34

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

2.35

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

popmy;

2.36

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

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

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

HaumenoBanu [HanmeHoBaHHe TeMbl TEOPEeTHYECKOIr0 00y4eHHs, MPaKTHYeCKHUX U [O0BEM Ne ®opmupyemble Texkymmit
e pa3zejioB J1a00PaTOPHBIX 3AHATHH, KOHCYJIbTAIMHA, CAMOCTOSATEIbHOMI 4acoB | IMAAKTHYECKOM pe3yJbTaThl: KOHTPOJIb
padoThI 00y4aIOIIUXCS, HHANBHIYAJIbHBIX POEKTOB eIMHHUIbI JIMYHOCTHBIE,
MeTanpeJaMeTHbIe,
npeaMeTHbIe
1 2 4 5 6 7
Paznen 1 BBenenne 2
Tema 1.1 BBenenue 2
3anstue 1.1.1 |BBenenue 2 1.1 1.9,2.8, 3.1
TEeOpHs
Pa3znen 2 PazBuTHe moHsiTHSA 0 YMCJIIE
Tema 2.1 IMonsiTHeE WEJIbIX, PAMOHAJBHBIX M IEHCTBUTEIbHBIX YHCEJI
3anstue 2.1.1 |[IpubnmkeHHOe 3HAaUeHNE BEJIMYMUHBI. AOCOTIOTHAS TIOTPELTHOCTb, 2.2 1.13,2.7,3.4
TEeOpHs OTHOCUTEJbHAS MOTPEITHOCTb.
Tepmunbi: a6COMIOTHAS TOTPEITHOCTh, OTHOCUTENbHASI TOTPEIIHOCTh
3anstue 2.1.2 |Llenble u paliMoOHaIbHbIE YKCA U ACUCTBUS HAJ HUMU. BhinoyiHeHNe 2 2.3 19,23,34
TeopHUst JIEeUCTBUN HaJ IEHCTBUTEIIFHBIMU YHCIIAMHU
Tema 2.2 IloHsiTME KOMILIEKCHOTO YHCJIA
3anstue 2.2.1 |[loHsATHE KOMITJIEKCHOTO yuCa (anredpandeckas 3auch, U300pakeHue 2.1 14,2.1,3.1
TEeOpHs Ha TJI0CKOCTH). Perenure 3a1ay Ha n300pa’keHNe KOMIUIEKCHBIX YUCE
Ha IJIOCKOCTH.
TepMHHBI: KOMIJIEKCHOE YUCIIO
3ansaTue 2.2.2 |BpinojgHeHNEe PEMICeHUI KBaIpaTHBIX YPAaBHEHUH C OTPULATEIbHBIM 1 2.1 1.9,25,3.1
MPaKTUYECKOE |IUCKPUMHUHAHTOM.
3aHATHE TepMHHBI: TUCKPUMUHAHT
3anstue 2.2.3 |KontpoasHas padora Nel mot Teme "KommuiekcHbie uncina' 1 2.1 19,29,3.7 1.1,2.1,2.2,2.3
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npakTuueckoe |TepMHHBI: KOMIUIEKCHOE YHCIIO

3aHsTHE

Pa3nea 3 YpaBHeHUsS M HEpaBEHCTBA 18

Tema 3.1 YpaBHeHus

3anstue 3.1.1 |JIuneiinbie ypaBHeHUs. PABHOCHIBHOCTH YpaBHEHUI. 2.18 1.4,2.3,3.5
Teopus TepmuHbI: TMHENHbBIE ypaBHEHUS

3anstue 3.1.2  |MppaunoHaibHble ypaBHEHHUS. 2 2.18 1.10,2.4,3.4
TEOpHsI TepMuHBI: UppalMOHATIBHOE YPABHEHUE

3ansarue 3.1.3 |[HUppanuoHanbHbie ypaBHEHUS. 2 2.18 1.9,2.1,34
IPAKTHYECKOE

3aHATHE

Tema 3.2 HepaBencrBa 12

3ansatue 3.2.1 |HepaBeHcTBa U CUCTEMBI HEPABEHCTB. 2 2.20 1.4,2.5,34
TEOpHsI

3ansarue 3.2.2 |PanuoHanbHbIe U UppalMOHAIbLHbIE HEpABEHCTBA. MeTO1 MUHTEPBAJIOB 2 2.19 1.7,2.2,3.4
npakTuueckoe |TepMHHBI: HppallMOHATILHOE HEPABEHCTBO

3aHATHE

3ansarue 3.2.3 |PannonanbHble ¥ MppalMOHAIbHBIE HEPABEHCTBA. METOl MHTEPBAJIOB 2 2.20 1.9,2.4,34
MPAKTHYECKOE

3aHsTHE

3anstue 3.2.4 |Pemenue nppalnoHaIbHBIX HEPABEHCTB 2 2.18 14,2.1,34
HPaKTHYECKOe

3aHsTHE

3ansrue 3.2.5 |Mcnonb30BaHue ypaBHEHUIN U HEPABEHCTB /ISl pELICHMSI IPUKJIIaIHbBIX 2 2.21 14,2.1,34
npakTH4ecKkoe |[3amau

3aHsTHE

3anstue 3.2.6 |[IpoBTropenue no teme «Pelienue ypaBHEHU U HEPABEHCTB) 1 2.18 1.9,2.9,34
IIPAKTHUYECKOE
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3aHATUC

3anstue 3.2.7 |KontponsHas padota Ne2 o teme «Pemienne ypaBHeHUN 1 1 2.18 19,29,34 2.18,2.19, 2.20,
IIPAaKTUYECKOE |HEPABEHCTBY 2.21
3aHATHE

Paznen 4 Kopuu, crenenu u jiorapugmsl 30

Tema 4.1 KopHnu 1 crenenn

3anstue 4.1.1 |Kopuu u crenenu. Kopau HaTypaiabHON CTENEHH U3 YUCIIA U UX 24 1.4,2.7,3.4
Teopus CBOICTBA

3ansarue 4.1.2 |[Crenenu ¢ palMOHAIbHBIMU MTOKA3aTeIMH, UX CBOMCTBA. 2 2.4 1.10,2.4,3.4
IPAKTHYECKOE

3aHATHE

3ansarue 4.1.3 |Crenenu ¢ AEHCTBUTENLHBIMH ITOKA3aTEIIMU. 1 2.4 1.10,2.4,3.4
MPAKTHYECKOE

3aHsTHE

3ansarue 4.1.4 |Pemenue 3a1a4 v ynpaxHEHU Ha IPUMEHEHNE CBOMCTB CTENEHEN 2 2.5 14,2.1,34
HPaKTUYECKOe

3aHsTHE

Tema 4.2 Jlorapugmsi

3anstue 4.2.1 |Jlorapudm yncna. OCHOBHOE JIorapu(pMUUECKOE TOKAECTBO. 24 14,2.3,34
Teopus TepmuubI: torapudm

3anstue 4.2.2  [Jlorapupmer. OcCHOBHBIE CBOHCTBA JIOTapU(pMOB. 2 24 1.8,2.5,34
HPaKTHYECKOe

3aHsTHE

3anstue 4.2.3 |Harypanbusie norapudmel. [lecatnanabie Jorapugmol. 2 24 1.5,2.4,34
TEOpHs TepMuHBI: HaTypabHbIHM JOrapudM, JeCITUYHBIN Jorapupm

3anstue 4.2.4 |IIpaBuna pelicTBuii ¢ norapudmamu. [lepexos Kk HOBOMY OCHOBaHHUIO. 2 24 14,2.1,34
MPAKTHYECKOE

3aHsTHE
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Tema 4.3 IIpeoOpa3oBanne HPPAIMOHAJILHBIX, CTENEHHBIX M NMOKA3ATEJIbHbIX

BbIPaKEHH .
3anstue 4.3.1 |[IpeoOpa3oBanue nmoka3zaTenbHbIX, HPPALUOHATBHBIX, CTEIIEHHBIX 2.6 1.9,2.2,34
Teopus BBIPAKEHUI.
Tema 4.4 IIpeoOpa3oBanne Jorapu(pMu4ecKUX BbIpaKeHU I
3anstue 4.4.1 [I[IpeoOGpazoBaHue JOrapupMHUUECKUX BHIPAKECHUI. 2.6 14,2.3,34
TEOpHs
3anstue 4.4.2  |[IpeoOGpazoBanue J0rapupMUUECKUX BIPAKEHUI. 2.6 1.7,2.4,3.4
MPAKTHYECKOE
3aHsTHE
Tema 4.5 Pemienne npocreiilinx nMoKa3aTejJbHbIX H JJOrapupMuIecKux

YPaBHEHUII U1 HEPABEHCTB.
3anstue 4.5.1 |IIpocreiimme noka3arenpHble ypaBHeHUs. [loka3zaTenbHble ypaBHEHHUS, 2.4 1.4,2.2,34
Teopus CBOJIAIIUECS K IPOCTEHILINM.

TepMuHBI: IOKa3aTeIbHOE YpaBHEHHE
3ansatue 4.5.2 |Pemenue nokazareiabHbIX YPaBHEHHM. 2.6 1.7,2.2,3.4
MPAKTHYECKOE
3aHsTHE
3anstue 4.5.3 |Pemenue nmpocTedmmx sorapu)MUIeCKUx ypaBHEHHUI 24 1.9,2.3,34
TEOpHsI TepmuHbI: orapudmuyeckoe ypaBHeHHE
3anstue 4.5.4 |Boinonnenue perieHus JorapupMUUEcKux ypaBHEHHH, CBOASIINUXCS K 2.6 14,1.7,1.8,2.4,
npakTuueckoe |mpocreiimuM. [lokazaTenbHble HEpaBEHCTBA. 34
3aHATHE
3anstue 4.5.5 |I[loBropenue no teme «KopHH, CTeneH U J0rapugmb» 24 1.4,2.9,34
MPAKTHYECKOE
3aHsTHE
3anstue 4.5.6 |Konrtponbhas padota Ne3 o teme «KopHu, cTeneHu u gorapudmoi» 24 1.4,2.9,34 2.4,25,2.6
PaKTUYECKOe
3aHsTHE
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Paznen 5 IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 16
Tema 5.1 IIpsimble B IpoCcTpaHCTBE
3ansatue 5.1.1 |B3aumHoe pacnonoxeHue IByX MPsIMbIX B IPOCTPAHCTBE. 2.25 1.4,2.2,3.5
Teopus [TapannenbHOCTh MPSIMOM U TIJIOCKOCTH.

TepMuHbI: napajieabHbIe MPSIMbIE, CKPEITUBAIOIINUECS MPSIMbIE,

MIEPECEKAIOIINECS TIPSIMBIE
Tema 5.2 Il;1ockoCTH B IPOCTPAHCTBE
3anstue 5.2.1 |IlapannenbHoCTh MI0CKOCTER. B3anmMHoe pacnonoxeHnue miocKocTe, 2.25 14,2.6,3.5
Teopus MIPSAMOM U TIOCKOCTH
3ansarue 5.2.2 [Yros Mexay NpsMOi U MIIOCKOCTHIO. 2 2.26 1.4,2.3,3.5
TEeOpHst
3anstue 5.2.3 |[AByrpaHHbIi U TPEXTPAHHBIN yroi. 2 2.32 1.4,2.2,3.5
TEOpUs TepMHMHBI: MHOTOI'PaHHBIN yroJ
3ansarue 5.2.4 |Yron Mexay miockocTsamu. [lepneHauKyasspHOCTb IIIOCKOCTEN . 2 2.28 1.9,2.5,3.5
Teopus JIByrpaHHbIN yrou
Tema 5.3 I'eomeTpuueckne nmpeodpa3zoBaHus MPOCTPAHCTBA.
3anstue 5.3.1 |['eomerpuueckue nmpeodpazoBaHusi MPOCTPAHCTBA: MAPATIICIbHBIH 2.26 1.7,2.2,3.3,3.6
IIPAKTUYECKOE |[MEPEHOC, CHMMETPHSI OTHOCUTEIBHO IIOCKOCTH.
3aHATHE TepmMuHbI: NapajeabHBIN IEPEHOC, 3€pKalIbHAass CHMMETPHUSI, OCEBas

CUMMETpHUS, IIEHTPAIbHAS] CHUMMETPHS
3anstue 5.3.2 |M300paxeHne npocTpaHCTBEHHBIX QUTYP. 2 2.28 14,2.3,33
MPaKTUYECKOE
3aHSTHE
3ansarue 5.3.3 |[loBTOpenue no teme «lIpsiMble U MITOCKOCTH B IPOCTPAHCTBEY. 1 2.25 1.9,2.4,3.3
MPaKTUYECKOe
3aHATHE
3anstue 5.3.4 |KontpoasHas padora Ne 4 o teme «IIpsimMble U TIIOCKOCTH B 1 2.25 19,24,33 2.25,2.26,2.28,
IIPAKTUYECKOE |[IPOCTPAHCTBEY. 2.32
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3aHATUC

Pa3znen 6 KoopauHatbl 1 BEKTOPBbI 16
Tema 6.1 KoopanHatbl 1 BEeKTOPbI 16
3anstue 6.1.1 |IIpssmoyrosbHas (JexapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 2 2.23 1.4,2.4,3.5
Teopus dopmysa pacCTOSHUS MEXAY ABYMS TOUKAMH.

TepmuHbI: IpSAMOYToJIbHAsA CUCTEMA KOOPAUHAT
3anstue 6.1.2 [YpaBHeHus cdepsbl, IIOCKOCTH U MPSIMOIA. 2 2.24 1.4,2.3,3.6
TEOpHsI
3ansarue 6.1.3 |Bektopsl. CioxkeHrne BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHUCIIO. 2 2.30 1.10,2.1,3.5
Teopus Tepmunbi: BeKTOp
3anstue 6.1.4 |Pa3znokeHne BEKTOpa MO HAMPABICHUAM. YTOI MEXKIY ABYMSI 2 2.30 1.9,2.2,3.5
Teopus BEKTOpaMH.
3ansarue 6.1.5 |BexkTopHOE U CKalsipHOE IPOU3BEACHUE BEKTOPOB. 2 2.33 1.7,2.5,3.6
TEOpHsI TepMuHBI: CKaApHOE NPOU3BEIEHHE BEKTOPOB, BEKTOPHOE

IIPOU3BENIEHNE BEKTOPOB
3anstue 6.1.6 |Mcnonb30BaHne KOOPAMHAT U BEKTOPOB IIPU PELLICHUU 2 2.33 1.4,2.1,35,3.6
NPaKTUYECKOE |MaTeMaTHMYECKUX U MPHUKIAJHBIX 3a1au.
3aHsTHE
3ansrtue 6.1.7 |M3ydyenue nmpoekuuu BeKTopa Ha ocb. HaxoxaeHue npoekuui 2 2.23 1.10,2.7,3.6
IIPAKTUYECKOE |BEKTOPOB Ha OCU
3aHsTHE TepmuHbI: TpoeKuus
3ansarue 6.1.8 [[loBTopenue no reme «KooparHATBI U BEKTOPHI» 1 2.33 1.4,2.9,3.6
npakTuueckoe |TepmMuHBI: KOOpaUHATA
3aHATHE
3anstue 6.1.9 |KontponsHas padora Ne5 o Teme «KoopauHaThl 1 BEKTOPHI» 1 2.33 14,29,3.6 2.23,2.24, 2.30,
IPAKTHYECKOE 2.33
3aHATHE
Paszpnen 7 DJIeMeHTbl KOMOMHATOPUKH 14
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Tema 7.1 OcHOBHBIE TOHATHSI KOMOMHATOPUKH 10
3anstue 7.1.1 |OcHOBHBIC TOHATHUS KOMOMHATOPHKH. 2 1.2 14,2.6,3.7
Teopus TepmuHbI: KOMOMHATOPUKA
3ansarue 7.1.2 [Pemienue 3a1ad Ha MOJCYET YUCTIA IEPECTAHOBOK U Pa3MEIIECHUI, 1 2.35 1.4,2.6,3.8
IIPAKTUYECKOE |[IOJICYET YMCIIa COUETaHUM.
3aHATHE TepMuHBI: TEpPECTAaHOBKHU, pa3MeIIEHUS
3anstue 7.1.3 |OcHOBHBIC MOHATHS KOMOMHATOPUKH 7 1.2 1.10,2.1,3.3
KOHCYJIbTaIUs
Tema 7.2 ®opmy.a bunoma Herorona 4
3anstue 7.2.1 |dopmyna 6unoma HeroToHa. 2.35 1.4,2.2,3.7
Teopus TepMuHbI: OMHOM, OMHOM HBIOTOHA
3anstue 7.2.2 | Tpeyronbauk Ilackans. 1 2.35 1.10,2.4,3.7
Teopus TepMuUHBI: TPEYTOIBHUK MaCKaS
3anstue 7.2.3 |IloBropeHue no Teme «IeMEHTbl KOMOMHATOPUKIY. 1 1.2 1.7,2.1,3.7
MPAKTHYECKOE
3aHsTHE
3anstue 7.2.4 |KonrtponbHas pabora Ne6 o teme: «IeMEHTH KOMOMHATOPUKI. 1 1.2 1.7,2.1,3.7 1.2,2.35
MPAKTHYECKOE
3aHsTHE
Pa3znen 8 JJieMeHThI TEOPUM BEPOSITHOCTEH. DJIeMEeHThI MaTeMaTH4YeCKOM 12

CTATHUCTHKH.
Tema 8.1 DJIeMeHThI TeOPHH BEPOATHOCTEIA.
3anstue 8.1.1 [CoOpiTHE, BEpOATHOCTH COOBITHS, CIIOKEHHE BEPOSTHOCTEM. 1.6 1.4,2.4,3.7
Teopus TepMuHBI: BEpOATHOCTbH, COOBITHE
3anstue 8.1.2 |YMHOXeHHE BeposTHOCTEH. [IoHsITHE O HE3aBUCUMOCTH COOBITHH. 2 2.36 19,2.3,28,3.7
Teopus
3anstue 8.1.3 |YucnoBble XapaKTEpUCTUKH JUCKPETHON CIIy4aiHOMN BEJIUYUHBI. 2 1.6 1.4,2.5,3.7

Teopus

TepMI/IHbI: AUCKPCTHAA BCIIMYNHA
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Tema 8.2

DJIeMEHTHI MATEMATHYEeCKOH CTATHCTHKH.

3anstue 8.2.1 [IIpeacraBnenue naHHBIX (TaONULBL, AUATPAMMBI, TPa(UKH). 2.36 1.7,2.3,3.7
Teopus I'enepanbHas COBOKYNHOCTb, CpeIHEE apU(PMETUUECKOE, METUaHa.

TepMHMHBI: TeHEepaIbHas COBOKYITHOCTb, CpeiHee apu(METUYECKOE,

MeauaHa
Sausarue 8.2.2 |IlousTHe 0 3amayax MaTeMaTUUECKON CTaTUCTUKH. Penrenue 3ama4d u 2 2.36 1.7,2.5,3.7
Teopus YIPaKHEHUH 110 TEME JIEMEHTHI MATEMAaTUYECKOW CTATUCTUKHU
3ansrtue 8.2.3 |[loBTOpeHHEe NOT TeMe «DNEMEHThI TEOPUN BEPOSATHOCTEN U 1 1.6 1.5,2.7,3.7
NPaKTUYECKOE |MaTeMaTHYeCKOW CTATUCTHKID
3aHsTHE
3anstue 8.2.4 |KontponbHas padota No7 no Teme «JIeMEeHThl TEOpUH BeposiTHOCTEH u| 1 1.6 1.5,2.7,3.7 1.6,2.36
IIPAKTUYECKOE |MaTEMaTHYECKON CTaTUCTUKM»
3aHsTHE
Paznen 9 OCHOBBI TPUTOHOMETPUM 26
Tema 9.1 Yucii0Bast OKPYKHOCTH 10
3ansarue 9.1.1 |Yucnosas okpykHOCTb. 'pagycHas U paguaHHasi BEIUYUHBI YIJIOB. 2 1.5 1.9,2.5,34
Teopus TepmuHbI: eAMHUYHAS OKPY>KHOCTb, paJiMaHHasl Mepa yTia, rpaycHast

Mepa yria
3anstue 9.1.2 |CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC JIEUCTBUTEILHOIO YUCIIA. 3HAKH 2 2.8 1.4,2.5,32,3.5
TEOpHsI Y 3HaYEHMsI CUHYCa, KOCUHYCa, TAHI'€HCAa U KOTaHI'eHca
3anstue 9.1.3 |CooTHOIIEHUE MEXTY TPUTOHOMETPHUESCKUMHU (DYHKIIMSIMU OJTHOTO 2 2.8 1.4,2.2,3.2,3.5
IPAKTUYECKOE |apryMEeHTa COOTHOLLIEHUE MEXKIY TPUTOHOMETPUUECKUMHU (QYHKIUAMU
3aHATHE OJTHOT'O apryMeHTa
3ansatue 9.1.4 [YeTHOCTh U HEYETHOCTh TPUTOHOMETPUUECKUX (PYHKIIHUI. 2 1.5 1.5,2.3,3.3,3.5
MPAKTHYECKOE
3aHsTHE
3ansatue 9.1.5 [HaxoxzaeHue ogHON TPUTOHOMETPHUECKON (DYHKIIMU N0 33JaHHOMY 2 2.8 1.9,2.4,3.3,3.5

PaKTUIECKOe
3aHATUC

3HAYEHUIO APYTOil.
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Tema 9.2

@opMyJibl CJI0KeHUS] M TPUBEIEeHMS.

3ansatue 9.2.1 |[Dopmyiibl Cl0XKEHUS U IPUBEACHHUS TPUTOHOMETPUUYECKUX (YHKIUH. 2.8 14,2.1,3.3,3.5
Teopus
3anstue 9.2.2 |Pemenue 3a1a4 v ynpakKHEHUH Ha MPUMEHEHHE (GOPMYIT CIIOKECHUS U 2.7 1.9,2.4,34
IIPAKTUYECKOE |[IPUBENCHUS.
3aHATHE
Tema 9.3 Tpuronomerpuyeckue GpopmyJibl IBOHHOI0 U MOJTOBUHHOIO

aprymMeHra.
3anstue 9.3.1 |Tpuronomerpuyeckue GyHKIUU IBOMHOTO U MTOJIOBUHHOTO apryMeHTa 2.8 1.9,2.1,3.3,3.5
Teopus
3anstue 9.3.2 [[IpeoOGpazoBaHue BbIpaXKEHUH ¢ TOMOIBIO (POPMYJIT IBOMHOTO U 2.8 1.5,2.5,3.3,3.5
IPaKTUYECKOE |MOJIOBHHHOIO apryMeHTa.
3aHsTHE
Tema 9.4 IIpeoOpa3oBanus npousBeeHNsl TPUTOHOMeTpHUYeCKNX QyHKIUH B

CyYMMY M Pa3HOCTb, 1 HA000POT.
3anstue 9.4.1 |[I[IpeoOGpa3oBanus MpoU3BEACHHUS TPUTOHOMETPUYECKUX (YHKIUN B 2.8 1.5,2.1,3.3,3.5
TEOpHs CyMMY M Pa3HOCTb, U HA000POT
Tema 9.5 CgoiicTBa ¥ rpaMKU M TPUTOHOMETPUYECKUX PYHKIIUIA.
3anstue 9.5.1 |CsoiicTBa u rpaduk GyHKIUH, y=sin X; y=cos X, y = tg X; y = ctg X 2.7 1.4,2.8,3.5
Teopus TepmunbI: cCUHYCOM/1a, KOCUHYCOM/1a, TAHTEHCOU/1a, KOTAHI€HCOUAA
3anstue 9.5.2 |OOpaTHble TPUrOHOMETpHUUYECKHE QYHKIUH. 1.5 14,2.3,34
Teopus
Tema 9.6 Tpuronomerpuyeckue ypaBHeHHs U HEPABEHCTBA.
3anstue 9.6.1 |IIpocreiinye TPUroHOMETPUUECKHUE YPABHEHUS. 1.5 1.5,2.3,34
TEOpHs TepMHMHBI: TPUTOHOMETPUYECKOE YPaBHEHHUE
3ansarue 9.6.2  |IloBTopenue no reme «Tpuronomerpusi» 2.8 1.7,2.3,3.4

IIPaKTUYECKOE
3aHATHE
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3anstue 9.6.3 |KontponbHas padorta Ne8 o Teme « TpuroHoMeTpus» 1 2.8 1.7,2.3,3.4 1.5,2.7,2.8
IPAKTHYECKOE
3aHATHE
Pa3nen 10 DOyHk1nun, NX cBoiicTBa U rpagukn. CreneHHbie, NOKa3aTelbHbIE, 20

JorapugmMuyeckne 1 TPUroHoMeTpruYeckre QyHKIHM.

IIpeodpa3oBanus rpagpukoB GyHKIUH
Tema 10.1 DOyHKIUH, UX CBOMCTBA U I'pauKH.
3anstue 10.1.1 [Oynknun. CeoiictBa ¢pynkumu: O61IacTh ONpeneeHuss © MHOXKECTBO 2.11 1.10,2.4,3.3
TEOpHs 3HAYEeHUH, MOHOTOHHOCTh, YeTHOCTb, HEUETHOCTb, OTPAaHUYEHHOCTb,

NEPUOIUYHOCTb.

TepMuHBI: IEpHOJ, TPOMEKYTKH MOHOTOHHOCTH, YeTHas (QyHKIMS,

HedeTHast QyHKIHsI, OrpaHudeHHas PyHKIUSA
3anstue 10.1.2 |I[IpomexyTku Bo3pactanus u yobiBanus ¢pyHkuuu. Hanbomnbiiee u 2 2.9 1.13,2.5,3.3
TEOpHs HaMMEHbIIIee 3HAaYeHUs! PYHKINHU, TOUKU IKCTPEMYMa.

TepMuHBI: S5KCTpEMYM (YHKIIHH
3anstue 10.1.3 |O6patubie pyHkiun. O6macTh ONpeaesIeHus U 00J1acTh 3HAYCHUH 2 2.11 1.8,2.1,3.6
Teopus obpatHoit ¢pyHkuuu. ['paduk oOpatHON pyHKIMU. ApUpMeTHIEeCKHe

onepanuu Haj GyHKIUAMU. CroskHast GyHKINS (KOMITO3HITHS).
Tema 10.2 Crenennble, NOKa3aTeJbHbIE, JOrapupmMuyeckne u 4

TPUTOHOMeETPUYecKue PyHKIMH.
3anstue 10.2.1 |Crenennas QyHKIusI. 2 2.12 1.5,2.2,3.5,3.8
Teopus
3anstue 10.2.2 [[TokazarenbHas u norapupmudeckas GyHKINU. 2 2.12 1.4,2.8,3.5,3.8
TEOpHsI
Tema 10.3 IIpeoOpa3oBanus rpapukon 10
3anstue 10.3.1 [[IpeoGpazoBanus rpadukos. [lapamienbHblil nepeHoc, CUMMETpUs 2 2.10 1.4,2.4,3.5

Teopus

OTHOCHUTEJILHO Hayajla KOOpJAUHAT, CHMMETPHUS OTHOCUTENILHO NPSMOI
y= X. PacTspkenue u cxarue rpadukoB QyHKUIUH BIOJIb Ocei
KOOp/IMHAT.
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3anstue 10.3.2 |IloctpoeHue rpayuKoB ¢ MOJTYJIEM. 2 2.10 1.10,2.5, 3.1
npaktuueckoe |TepMHHBI: MOAYIb
3aHATHE
3anstue 10.3.3 [[Ipeo6GpazoBanue rpaduKOB TPUTOHOMETPUUECKUX (QYHKIIUN 2 2.10 1.10,2.8,3.4,3.5
npakTuueckoe |TepmMuHBI: TpUroHomeTpuyeckas QyHKIUS
3aHATHE
3anstue 10.3.4 [[Ipeo6GpazoBanue rpaduKOB TPUTOHOMETPHUYECKUX (QYHKIIUN 2 2.10 1.10,2.8,3.4
HPaKTUYECKOe
3aHsTHE
3anstue 10.3.5 [[ToBropenne no Teme "CBoiicTBa 1 rpaduKku GyHKIUI'". 1 2.12 1.7,2.3,3.5
HPaKTHYECKOe
3aHsTHE
3anstue 10.3.6 |KontponsHas padora Ne9 o teme "CsoiicTBa u rpaduku QyHkmit". 1 2.12 1.7,2.3,3.5 2.10,2.11, 2.12,
IIPAKTHUYECKOE 2.9
3aHSTHE
Paznen 11 MHoOrorpaHHMKH U KpyrJble Tejia 26
Tema 11.1 ITonsiTie MHOTOIrPAHHUKOB. BBl MHOTOTPAHHUKOB.
3anstue 11.1.1 [[TonsTHe MHOrOrpaHHUKOB. Bepunnel, peOpa, TpaHl MHOTOI'paHHHKA. 2.27 1.7,2.7,3.6
Teopus Boinykiible MHOTOTPaHHUKH.

TepMHMHBI: BBITYKJIbIIi MHOTOTPAaHHBIN Yo, pedpo, BeplInHa, I'paHb
3ansrue 11.1.2 |IIpusma npsamas u HakiaoHHas. [IpaBunpHas npusma. [lnomans 2 2.27 1.9,2.7,3.7
TEOpHsI MOBEPXHOCTH NMPU3MBI.

TepmuHbI: TpU3Ma
3anstue 11.1.3 |[Tapamnenenunen, ky6. [1nomans noBepxHocTH napajieaenuneaa u 2 2.27 1.10,2.9, 3.6
TEeOpHs KyOa.

Tepmunbl: napayuienenunen, Kyo
3anstue 11.1.4 |[Tupamuna. IlpaBunpHas nupamuaa. Y cedeHHas nupamujaa. Terpasap 2 2.12,2.27 1.9,2.9,3.6

Teopus

[Inomanb NOBEPXHOCTH MUPAMMIBI.
Tepmunbl: yceueHHas nupaMuaa, UpaMuia
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Tema 11.2 CuMMeTpus M cevYeHrs B MHOTOTPAHHUKAX.
3anstue 11.2.1 |Bunsl cumMerpun B MHOrorpanHukax. [loctpoenue ceuenmii B 2.29 1.8,2.4,3.6
IPAKTUYECKOE |MHOTOTrpaHHHKaX
3aHsTHE
Tema 11.3 Tesia M1 MOBEPXHOCTH BpaLleHH . 10
3anstue 11.3.1 |Tena Bpamenusi. OcHoBaHuE, BEICOTA, OOKOBasi TOBEPXHOCTb, 2 2.31 1.9,2.3,3.6
TEOpHs o0pa3syronias, pa3BepTKa Tejl BpallleHHsl.
3ansarue 11.3.2 |Hununap. [Inomans noBepXHOCTH HUIMHIPA. 2 2.27 1.4,2.3,3.6
npakTuueckoe |TepMHHBI: TUIMHID
3aHsTHE
3anstue 11.3.3 |Konyc. Yceuennslii konyc. [1nomaas NoBEpXHOCTH KOHYC. 2 2.27 1.13,2.2,3.6
npaktuyeckoe |TepmMuHBI: KOHYC
3aHsTHE
3anstue 11.3.4 [llap u chepa. BzanmHoe pacnonoxenne cepsl U TIOCKOCTH. 2 2.27 1.10,2.9, 3.6
TEOpHs TepmuHbI: map
3anstue 11.3.5 |OceBbie ceueHus U ceueHus, napaieiabHble OCHOBaHUIO. Pelrienue 2 2.29 19,2.1,3.6
MIPaKTUYECKOE |3aJaHUM HA IOCTPOEHUE OCEBBIX CEYEHUIN U CEUCHHM, MTapajlIeIbHbIX
3aHsTHE OCHOBAHHUIO.

TepMuHbI: ceueHrne MHOTOTpaHHUKA
Tema 11.4 O0bembI TeJ1.
3anstue 11.4.1 |O6beM npsiMoyroiapHOro napaienenuneaa. O0beM npsIMou u 2.34 1.7,2.4,3.6
IIPAKTUYECKOE |HAKJIOHHOM MPU3MBI U LIUIUH/IPA.
3aHATHE
3anstue 11.4.2 [O6bem nupamupl, Konyca, mapa. [lnomans chepsl 2 2.34 1.7,2.9,3.6
MPAKTHYECKOE
3aHsTHE
3anstue 11.4.3 |IloBTopenue no reme « MHOINOrpaHHUKH U KPYTJIbIE TEJIa» 1 2.27 1.5,2.6,3.6
PaKTUYECKOe
3aHsTHE
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3anstue 11.4.4 |KontponbHas padota Nel0 mo reme «MHOTOrpaHHUKU U KPYTJIbIE 1 2.27 1.5,2.6,3.6 2.27,2.29,2.31,
IIPAKTHYECKOE |Tena» 2.34
3aHSATHE
Paznea 12 Ha4yaja MaTeMaTHYeCKOro aHAJIHN3a 32
Tema 12.1 IlonsiTHe MOCJIE0BATEILHOCTH. 10
3ansarue 12.1.1 |IlocaenosarenbHocTH. CIIOCOOBI 3aJ1aHUSI M CBOMCTBA YHCIOBBIX 2 2.13 1.10,2.4,3.3
TEOpHs MOCJIC0BATEIILHOCTEH.

TepMuHbI: TOCIIEIOBATEIHLHOCTD
3anstue 12.1.2 |IIpenen mocnenoBaTeIbHOCTH. 2 2.14 1.9,29,35
Teopus TepMuHBI: TIpeEN MOCIEI0BATEILHOCTH
3anstue 12.1.3 |CyMMupoBaHue NOCI€A0BaTEIbHOCTEN. 2 2.14 1.10, 2.5, 3.5
MPaKTUYECKOE
3aHATHE
3anstue 12.1.4 |ApudmeTrueckast 1 reOMeTpUUYEcKas IPOrpeccuu. 2 2.14 1.10,2.5, 3.5
MPaKTUYECKOE
3aHATHE
3anstue 12.1.5 |[lonsiTre o HENPepbIBHOCTU (PYHKIUU. 2 2.14 1.10,2.5,3.2
Teopus
Tema 12.2 ITonsiTEe MPOU3BOAHOM. 14
3anstue 12.2.1 |[IpousBogHas, e€ pusmdeckuii CMbICI. Perienue 3a1a9 Ha TpUMEHEHUE 2 2.15 1.4,2.1,3.3,3.5
TEeOpHs (PM3UYECKOTO CMBICIIa TPOU3BOTHOM.

TepMuHBI: TPOU3BOIHAS (PYHKITHH
3anstue 12.2.2 |Tabaua npou3BOIHBIX. 2 2.13 1.9,2.6,3.3,3.5
Teopus
3anstue 12.2.3 |Pemenne 3a1anuii ¢ KCTOTB30BAaHUEM TA0JIUIIBI POU3BOIHBIX. 2 2.13 19,2.6,33
TEOpHs
3ausarue 12.2.4 [[IpousBoaHas CyMMBbl, pa3HOCTH, IPOU3BEICHUS, YACTHOTO. 2 2.13 14,18,2.1,3.3,
IPAKTHYECKOE 3.5
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3aHATUC

3ausarue 12.2.5
MIPaKTUYECKOe
3aHATHE

[Tpoun3BoHAs CIOKHON (DYHKITHH.

2.13

1.5,2.5,3.3,3.5

Sausarue 12.2.6
MPaKTUYECKOE
3aHATHE

Pemienue 3aianuii ¢ ucrnosb30BaHueM MpaBui JudGepeHMpOoBaHNs
CIIOKHOM (YHKIIMH.

2.13

1.5,2.5,33

3ausarue 12.2.7
MPAKTHYECKOE
3aHATHE

[Tpou3BoiHas MOKa3aTeNbHON U TIorapuMU4ecKoil PyHKIHUI.
[Ipon3BoHas TPUTOHOMETPUYECKUX (PYHKIIUH.

2.13

1.9,2.3,3.3,3.5

Tema 12.3

Hccaenopanue GQyHKIHMH ¢ IOMOIIBIO IPOU3BOAHOM.

3ausarue 12.3.1
MPaKTUYECKOE
3aHATHE

HccnenoBanme QyHKIHIA ¢ TOMOILIBIO IIPOU3BOIHOM, TOCTPOSHHE
rpaMKoOB ¢ IPUMEHEHHUEM POU3BOJHOM.

2.14

1.8,2.7,3.3,3.5

3ausarue 12.3.2
MPaKTUYECKOE
3aHATHE

[Toctpoenue rpadukoB GpyHKUINN C MIPUMEHEHUEM TPOU3BOIHOM.

2.14

1.8,2.7,3.3

Tema 12.4

Bropasi npouszBoaHas.

Sausarue 12.4.1
TEeOpHst

Haxoxnenue BTOpoil MpOU3BOAHOMN, €€ TeOMETPHUUECKHIA 1
(bU3NIEeCKUi CMBICIL.

2.17

1.7,2.8,3.3,3.5

3ausarue 12.4.2
MPaKTUYECKOE
3aHATHE

[ToBTopenue no teme «IIpousBogHas QyHKIHI)

2.15

1.5,2.2,33

3ausarue 12.4.3
MPaKTUYECKOE
3aHATHE

Kontponbnas padora Nell mo teme «IIponsBoanast GyHKITUN.

2.13,2.14,2.15

1.5,2.2,3.3,3.5

2.13,2.14,2.15,
2.17

Pa3zpgen 13

HHTerpasn u ero npuMeHeHne

28

Tema 13.1

ITepBooGpa3Has 1 HHTErpaI.

28
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3anstue 13.1.1 |IIepBooOpa3Has GpyHKIUH. 1.3 1.9,24,2.8,3.5
TEeOpHst TepMuHbI: HEOTPEIETCHHBIN HHTETPa, IepBOOOpa3Has GyHKIINH

3anstue 13.1.2 |HeonpeneneHHbli HHTETpal. 1.3 1.9,2.4,3.5
TEOpUst

3anstue 13.1.3 |Tabnuna uHTErpasoB. 1.4 1.7,2.5,3.3,3.5
Teopus TepMuUHBI: UHTETPUPOBAHUE

3anstue 13.1.4 |Penienne 3agaHuii C MTOMOIIBIO TaOIHUIBI HHTETPAJIOB. 14 1.7,2.5,3.5
TEeOpHst

3anstue 13.1.5 |Pemenue 3ananuii Ha HaX0KEHUE IEPBOOOPA3HBIX U UHTETPAIOB. 1.4 1.7,2.6,3.2
MPaKTUYECKOE

3aHSTHE

3anstue 13.1.6 |Pemenue 3aganuii Ha CBsA3L IEPBOOOPA3HOI QYHKIIUU U €€ 1.4 1.7,2.6,3.2
IIPAaKTUYECKOE |IPOU3BOJHOM.

3aHATHE

3anstue 13.1.7 |Onpenenenuniii uaterpan. @opmyna Hetorona- JleiiOnuiia. 2.16 1.9,2.4,3.3,3.5
TEeOpHst

3anstue 13.1.8 |[IpumeHeHNE ONPEASICHHOT0 HHTETPpaIa 71l HAaXO0XKICHUS TIIOMATH 2.16 1.10,2.7, 3.3,3.5
MPaKTUYECKOE |KPUBOJIMHEMHON Tpaneuuu.

3aHATHE

3ansarue 13.1.9 [[IpumeHeHre HHTETpalia B TEOMETPHH. 2.22 1.8,1.9,2.6,3.3,
IIPAKTHYECKOE 3.5
3aHATHE

3aHarue [IpumeHeHue uHTErpaia B PU3MKeE. 2.22 1.9,2.6,3.3
13.1.10

MPAKTHYECKOE

3aHsTHE

3ansarue Kontponbnas padota Nel2 mo teme «IlepBooOpa3Has u UHTErpam». 2.16 19,2.8,33,35 [1.3,14,2.16,2.22
13.1.11

MPaKTUYECKOE
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3aHSTHE
3aHarue [IpumeHnenne uaTerpasia B PU3NKE U TEOMETPUHU 7 2.17 1.4,2.2,34
13.1.12
KOHCYJIbTaIHs
DK3aMeH 6
DK3aMeH 6
BCEI'O: | 260

TemaTuka HHAUBUAYAJBbHBIX IPOCKTOB

. MaremaTtnueckoe MOJAEIMPOBAHUE DKOJIOTHUECKUX IIPOLIECCOB.

. BeposiTHOCTHO-CTaTUCTHUYECKUN MTOJIXO K KOMIIBIOTEPHON 00pabOTKE NaHHBIX.

. MatpuuHas anre6pa B 5JKOHOMHMKE.

. 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 peleHus: ypaBHeHUH 3-i1 U 4-1 cTeneHu.

. Y31sbl, 3anemienus, notmHoM Konses.

. MaremaTtnueckoe UcciieJ0BaHUE YKOHOMUYHOCTH ITOCTPOEHHUS ITYETIUHBIX COT.

. AnreOpa 1 Havajia aHaju3a B YEPHOM METaulypruu.

. AnreGpa JOTHKH U JIOTHYECKHE OCHOBBI KOMITBIOTEPA.

. Bknan poccuiickux MareMaTukoB, Gpu3ukoB U MexaHukoB B [lobeny Han ['epmanueiil B Benukoit OTeuecTBeHHOM BOMHE.
. I'padb! 1 X npuMeHeHUe MPH PELICHUH 3aJlay 10 MaTeMaTHKe U IKOHOMHUKE.

. EnvHbIE 3aKOHBI MaTEMAaTHUKH, HCKYyCCTBA U IIPUPOJBI.

. UppanmonansHoCcTH B apxuTekType. I1oaxoBo0oOpa3Hble U CTpesbyaTbie apku U Kymoia.
. MeTo1bl TEXHUUECKOI0 aHaJIn3a PhIHKA LIEHHBIX OyMar. OpakTasbl.

. CootHomenne @uboHa4YuH, KaK 3aKOH IPUPOIBI U MEpa YEJIOBEYECKOI'O TBOPUECTBA.

. GUHAHCOBBIE TUPAMUJBI.
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2.3. CBa3b JTUAAKTHYECKHUX €IMHUII C IPeIMETHBIMH pPe3yibTaTAMU
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IIpeameTHbIE pe3yJIbTATHI

J_II/II[aKTI/IquKI/Ie C¢ANMHHIIBI

HNnaexcobl TeM 3aHATHHI

3.1 chopmupoBaHHOCTH npeacTaBieHui 0 (1.1 3HaueHne maTemarndeckor Hayku ais [1.1.1
MaTeMaTUKE KaK 4YaCTH MUPOBOU KyJIbTYpbI |pEIICHUS 3a/1a4, BO3HUKAIOIIUX B TEOPUU U
U 0 MECTE MaTeMaTUKHU B COBPEMEHHOM MPaKTHUKE;
UMBUJH3ALNA, O CIOCO0AX OMUCAHNA HA  |) | ppimoHATH apudMeTHIecKre neiicTaus (2.2.1, 2.2.2
pCaIbHOTO MHpa, [HCHMEHHBIE TIPUEMBI;
2.10 ctpouTth rpadMKu NU3y4EHHBIX 10.3.2
GYHKIIUN, WUTIOCTPUPOBATH TIO TPaPUKyY
CBOMCTBA AJIEMEHTAPHBIX (DYHKITHI;
3.2 chopMUPOBAHHOCTH MPEACTABICHUN O (2.8 BEIYMCIATH 3HAaUeHUE (DYHKIIUHU T10 9.1.2,9.1.3
MaTEMaTUYECKUX MOHATHUSAX KaK O 3aJlaHHOMY 3HAYEHUIO apryMEeHTa IpH
BOKHEUIIIMX MaTEMaTUUECKUX MOJICNIAX,  |pa3jUYHBIX Croco0ax 3agaHust GyHKIINY;
ITO3BOJIAIOIUX OIIMCBIBATD U U3Y4aTh 2.14 ucmonp30BaTh MPOU3BOIHYIO IS 12.1.5
pasHbIC HPOLECCHI U ABJICHUS; IOHUMAHUE | y3yvyenys CBOICTE (DyHKIMIA M TOCTPOEHHS
BO3MOYKHOCTH aKCMOMAaTUYECKOTO rpaduKOB;
9
MOCTPOCHUSI MATEMaTUYECKUX TEOPUH;
p PHIL; 1.4 ncropuro pa3BUTHS NOHATHUS YUCIA, 13.1.5,13.1.6
CO3JaHusl MAaTEMaTUYECKOIO aHaJIn3a,
BO3HUKHOBEHUS U PA3BUTHUS T€OMETPUU;
3.3 BlaJeHue METOIaMH JI0KA3aTelIbCTB U (2.26 aHANM3UpOBaTh B IPOCTEHUIINX 5.3.1
aIrOPUTMOB PEUICHUS; YMEHUE UX ClIy4asX B3aUMHOE PacCIOI0KEHUE
MPUMEHSTh, TPOBOJUTH JOKa3aTeIbHbIC 00BEKTOB B MPOCTPAHCTBE;
pacCyKaAcCHuA B XOAC€ PCIICHMA 3a71a', 2.28 BBITIOJHATDH YEPTESIKH O YCIOBUIM 53.2
3azay;
2.25 onuckIBaTh B3aUMHOE pacnojioxenue |5.3.3,5.3.4
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MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE,
apryMEHTUPOBATh CBOU CYXIEHUS 00 3TOM
PaCIIOI0KEHUH;

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

7.1.3

1.5 yHuBepcabHBIN XapaKTep 3aKOHOB
JIOTUKY MaTeMaTHYECKUX PACCYKIACHUU, X
IPUMEHHUMOCTH BO BCEX 00JIaCTIX
YEJI0BEYECKON AEATEIBHOCTH;

9.14

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

9.15,9.2.1,9.3.1,9.3.2,94.1

2.11 ucnionws3oBarth noustue Gyukmuu s (10.1.1
ONMCAHUS U aHAJIN3a 3aBUCUMOCTEN

BEJIMYMH;

2.9 onpenensiTh OCHOBHBIE CBOMCTBA 10.1.2

YHUCIOBBIX (PYHKIIHH, HIUTIOCTPUPOBATH UX
Ha TpaduKax;

2.13 HaxoUTh IPOU3BOIHBIC
3JIEMEHTAPHBIX (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

2.15 nmpuMeHsITh TPOU3BOIHYIO IS
MPOBEICHUS MPUOIMKEHHBIX BRIYUCICHUH,

12.2.1,12.4.2,12.4.3
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pemaTh 3aa4u NPUKJIATHOTO XapaKkTepa Ha
HAXO0XXIEHUE HAUOOJIBILIETO U
HAaWMCHBIIIETO 3HAYCHHS,

2.14 ucnonb30BaTh MPOU3BOIHYIO JJIs
U3Y4YEHUS CBOMCTB (DYHKIIMIA U TOCTPOCHUS
rpaduKoOB;

12.3.1,12.3.2,12.4.3

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

12.4.1

1.4 ncropuro pa3BUTHS NOHATHUS YUCIIA,
CO3JaHus MaTEMaTUYECKOIO aHAJIN3a,
BO3HUKHOBEHUS U PA3BUTHsI T€OMETPUH;

13.1.3

2.16 BBIUMCHATH B IPOCTEUIIINX CITyUasiX
IUIOMIAAN U 0OBEMBI C UCIIOJIb30BAHUEM
OINpEICIICHHOTO UHTETpaa;

13.1.7,13.1.8, 13.1.11

2.22 ucnonb30BaTh MPHOOPETEHHBIE
3HaHUS U YMEHHMS B IIPAKTUYECKOU
NEATEIIBHOCTH U IIOBCEAHEBHON KU3HU:
JUIsl TIOCTPOEHMS U UCCIIENOBAHUS
IIPOCTEUIINX MATEMAaTUYECKUX MOJICIIEH.

13.1.9,13.1.10

3.4 BageHue CTAaHAAPTHBIMU IPUEMaMU

2.2 HaXOaUTh MPUOIMKEHHBIE 3HAUCHUS

2.1.1
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pellIeHusl pallMOHAIbHbBIX U
MppalMOHAIBHBIX, TOKA3aTEIIbHBIX,
CTEMEHHBIX, TPUTOHOMETPUUECKUX
YPAaBHEHUI U HEPABEHCTB, UX CUCTEM;
HCII0JIb30BAHME T'OTOBBIX KOMIIBIOTEPHBIX
IIPOrpamMM, B TOM YHUCJIE JJISl IOUCKA MYyTH
peLIeHUs U WLTKOCTPALIUU PELICHUS
YPAaBHEHUW U HEPABEHCTB;

BEJIMYMH M ITOTPEITHOCTH BBIYNCICHUHN
(abcomroTHast U OTHOCUTENIbHAS);

2.3 cpaBHHMBAThH YUCIIOBBIE BEIPAKECHUS;

2.1.2

2.18 pemiats panvoHaJIbHBIE,
noKa3aTebHbIe, JJorapuMUIecKue,
TPUTOHOMETPHUUECKUE YPaBHEHMUS,
CBOJISIIIIMECS K TUHEUHBIM U KBAJIPATHBIM, a
TaK)Xe aHAJIOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

3.1.2,3.1.3,3.24,3.2.6,3.2.7

2.20 uzo0paxaTh Ha KOOPJAUHATHOU
IUIOCKOCTHU PEIICHHS YPABHEHUI,
HEPABEHCTB U CUCTEM C JIBYMsI
HEW3BECTHBIMU;

3.2.1,323

2.19 ucnonb3oBaTh rpadUUECKUA METO]]
pelIeHus ypaBHEHUN U HEPABEHCTB;

3.2.2

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

3.2.5

2.4 HaXOIUTh 3HAYEHUS KOPHSI, CTEIICHH,
jorapudma, TPUTOHOMETPUUECKUX
BBIpQKEHU Ha OCHOBE OIPEICICHUS,
UCIIOJIBb3YS MPU HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIC 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 noap30BaThCs MPUOIMKEHHOU OLIEHKOMN

4.1.4
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IIPU IPAKTUYECKUX PACUETAX;

2.6 BBITIOJHATH MPE0Opa3oBaHUS
BBIpaXCHUH, IPUMEHSS (DOPMYIIBI,
CBSI3aHHBIC CO CBOMCTBAMM CTCIICHEH,
Jorapu(MoB, TPUTOHOMETPHUUECKHUX
dyHKIMi;

43.1,44.1,44.2,452,454

1.5 yHuBepcabHBIN XapaKTep 3aKOHOB
JIOTUKH MaTEMaTUYECKUX PACCYKICHUMN, UX
MIPUMEHUMOCTh BO BCEX 00JIaCTIX
YEJI0BEUCCKOM JIEATEILHOCTH,

9.1.1,9.5.2,9.6.1

2.7 ucnosib30BaTh NPUOOPETEHHBIC 3HAHUS
U YMEHHUS B IPAKTUUYECKOM eITETbHOCTH U
TIOBCETHEBHOM JKU3HM: JUISI TPAKTUIECKUX
pacueToB 1o ¢hopmyJiaMm, BKItOYast
dbopmyIibl, CoieprKalllie CTETCHH,
paauKaibl, J0rapupMbl 1
TPUTOHOMETPHUUIECKHE (PYHKITUH,
UCIIOJIB3YS IPU HEOOXOTUMOCTH
CIIPaBOYHBIC MaTEPHAIIBI M IPOCTEHIIIHE
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

922

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

9.6.2,9.6.3

2.10 crpouTth rpaduKu N3yICHHBIX
GyHKIMN, WUTIOCTPUPOBATH IO TpapuKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKITUH;

10.3.3,10.3.4
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2.17 ucnonp30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHHUS B PAKTUYECKOM
NESITETLHOCTH U MTOBCETHEBHOM KU3HU IS
pelIeHus NPUKIAIHbIX 3a/1a4, B TOM YUCIIe
COLIMAJIBHO-DKOHOMHYECKUX U
(¢u3nuecKux, Ha HaubOJbUINE U
HAaUMEHBIINE 3HAYCHUS, HA HAXOXKJICHUE
CKOPOCTHU U YCKOPEHHSI.

13.1.12

3.5 chopMHUpPOBAHHOCTH MPEICTABICHUN 00
OCHOBHBIX TIOHATHUSX, HIEAX U METOJIaX
MaTeMaTHYECKOTO aHAIIN3a;

2.18 pemars paloHaIbHBIE,
MOKa3aTelbHbIE, JIOTapudMHUIecKue,
TPUTOHOMETPUUYECKHUE YPaBHEHUS,
CBOJISIIIMECS K JIMHEHHBIM U KBaJPATHBIM, &
TaK)Xe aHAJIOTUYHbIE HEPABEHCTBA U
CHUCTEMBI;

3.1.1

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

5.1.1,5.2.1

2.26 aHaMM3UPOBATh B MPOCTEUIINX
CJIy4asiX B3aUMHOE PacCIOJIOKEHUE
00BEKTOB B POCTPAHCTBE;

522

2.32 npoBOAUTH JOKA3aTEIbHbIC
paccyXIeHus B XOJIe PEIICHUS 3a/1a4;

523

2.28 BBINIOTHATD YEPTEKU IO YCIOBUIM
3az1ay;

52.4

2.23 pacno3HaBaTh Ha YEPTEKaAX U

6.1.1
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MOJIEJISIX IPOCTPAHCTBEHHBIE (POPMBI;

2.30 pemaTh MJIaHUMETPUUECKHUE U 6.1.3,6.1.4
OpoCTeHIIne CTepeoOMEeTPUUECKIE 3a1aUu

Ha HAXOXJICHUE T€OMETPHUUECKUX BEIIMYUH

(1MH, yTIIOB, IUIOIIaACH, 00BEMOB);

2.33 ucnoab30BaTh NPUOOPETEHHbBIE 6.1.6

3HAHUS U YMEHHUS B MMPAKTUUECKON
NEATeNIbHOCTU U MOBCEAHEBHOM KU3HU:
JUIs1 UCCIEA0BaHUS (MOJICTUPOBAHUS)
HECJIOKHBIX MPAKTUYECKUX CUTYAIINI Ha
OCHOBE M3yUYCHHBIX (POPMYII U CBONCTB

(uryp;

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

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

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

9.14

2.7 ucnonb30BaTh NPUOOPETEHHBIE 3HAHUS
Y YMEHUS B IPAKTUYECKON JACATEIHHOCTH U
MTOBCETHEBHOM JKU3HU: JUISI MPAKTHYECKUX
pacdeToB 1o ¢GopmysiaM, BKIIIOYas
dbopMyIIBl, CoIepIKaIie CTEIICHH,
paaKabl, J0rapupMbl 1
TPUTOHOMETPUUYECKHUE (PYHKIIUH,

9.5.1
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UCIIOJIb3YSI PU HEOOXOAUMOCTHU
CIIPAaBOYHBIE MaTEPHUaJIbl U NPOCTEUIINE
BBIYMCIIUTEIBHBIE YCTPOKCTBA.

2.12 ucnonp30BaTh NPUOOPETEHHBIE
3HaHUS U YMEHHUS B IPAKTUUECKON
NESITETbHOCTU U TTOBCETHEBHOM KU3HU: TS
OMKCAaHMS C TOMOUIBIO (DYHKITHIA
Pa3IUYHBIX 3aBUCUMOCTEH, MTPEICTABICHHUS
uX rpauuecku, UHTEPIPETALINU
rpaduKoB.

10.2.1,10.2.2, 10.3.5, 10.3.6

2.10 crpouTth rpaduKu N3yICHHBIX
GyHKIMN, WUTIOCTPUPOBATH IO TPapuKy
CBOMCTBA AJIIEMEHTAPHBIX (DYHKITUH;

10.3.1, 10.3.3

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

12.1.2,12.1.3,12.1.4, 12.3.1, 12.4.3

2.15 npuMeHSTh TPOU3BOIHYIO IS
IPOBEJICHUS TPUOIMKEHHBIX BBIYUCICHUH,
peniarh 3a7a4uu MPUKIATHOTO XapakTepa Ha
HaXO0XCHUE HAaMOOJIBIIETo U
HAaWMEHBIIIET0 3HAYCHUS,

12.2.1,12.4.3

2.13 HaxoaUTh IPOU3BOIHBIC
AIIEMEHTApHBIX (PYHKITUH;

12.2.2,12.2.4,12.2.5,12.2.7,12.4.3

2.17 ucrionb3oBaTh NPUOOPETEHHBIC
3HAHUS U YMEHHUS B MIPAKTUYECKON
NEATEeIbHOCTU U TIOBCEIHEBHOM KU3HU IS

12.4.1
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pelIeHus NPUKIAIHbIX 3a/a4, B TOM YHCIIe
COLIMAJIBHO-D)KOHOMHYECKUX U
(¢u3nuecKuX, Ha HauboJbIINE U
HaMMEHbIIINE 3HAYECHUS, HA HAXO0XK/IECHUE
CKOPOCTH U yCKOPEHHUSI.

1.3 3HaueHME IPAKTUKHU U BOMPOCOB, 13.1.1, 13.1.2
BO3HUKAIOUIMX B CAMON MAaTeMaTUKE JJIs

(dbopMHUpOBaHUS U PA3BUTHS

MaTeMaTU4EeCKOU HAYKH;

1.4 ucToputo pa3BUTHUS MOHATHS YHCIIA, 13.1.3,13.14

CO34aHuA MaTCMaTU4YCCKOI'O aHaJIn3a,
BO3HHUKHOBCHUS U PA3BUTHA I'COMCTPUH,

2.16 BBIYUCHATH B IPOCTEUIINX CIYyYaASIX
IUIOIIAIM U 0OBEMBI C HCIIOJIB30BAHUEM
OIIPENEICHHOT0 UHTETPAA;

13.1.7,13.1.8, 13.1.11

2.22 uCToab30BaTh MPUOOPETEHHBIE
3HaHUS U YMEHHUS B IPAKTUUECKOU
NEeSITETHLHOCTU U TTOBCEHEBHOM KU3HU:
JUTSI IOCTPOCHUSI U UCCIIEOBAHUS
IPOCTEUIINX MATEMAaTHUYECKUX MOJIENIEH.

13.1.9

3.6 Bi1aJICHUE OCHOBHBIMU ITOHSITHIMHU O
IJIOCKUX M IMTPOCTPAHCTBEHHBIX
reOMETPUYCCKHUX (PUTYpax, MX OCHOBHBIX
CBOMCTBaX; CHOPMUPOBAHHOCTh YMCHHMS
pacrno3HaBaTh Ha YEPTEkKaAX, MOJICIISIX U B
peaJbHOM MHpE reoMeTprudecKue GUrypsl;

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

5.3.1
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PUMEHEHUE U3YUEHHBIX CBOMCTB
reOMeTpUYEeCKUux GUryp u Gopmy st
pELICHHs] TEOMETPUUECKUX 3aa4 U 33]1ay C
IPAKTUYECKUM COAEPIKaHUEM;

2.24 COOTHOCUTH TPEXMEPHBIE OOBEKTHI C
UX OMHUCAHUAMH, U300PKCHUSIMU;

6.1.2

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

(uryp;

6.1.5,6.1.6,6.1.8,6.1.9

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

OIMCAHMS U aHAJIN3a 3aBUCUMOCTEH
BCJINYHMH,

2.27 nuzo0paxaTh OCHOBHbIC
MHOTOTPAHHUKHU U KPYTJIbIC TETa;

11.1.1, 11.1.3, 11.1.4, 11.3.2, 11.3.3,
11.3.4,11.43,11.4.4

2.12 ucnonp30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHHUS B PAKTUUECKOM
NESITETLHOCTH U MTOBCETHEBHOM KU3HU: ITIS1
OMKCAaHUS C MOMOUIBIO0 (PYHKIUI
Pa3IUYHBIX 3aBUCUMOCTEN, MTPEICTABICHHUS
uX rpauuecku, UHTEPIpETALINU
rpaduKoB.

11.1.4

2.29 ctpouTh mpocTeiIe ceueHus Kyoa,
MPU3MBI, TUPAMUJIBL;

11.2.1,11.3.5
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2.31 ucnonb30BaTh NIPU PELICHUN
CTEPEOMETPUYECKUX 33124
IUTAHUMETPUYECKHE (PaKThl U METO/IbI;

11.3.1

2.34 BRIUKCICHHUSA 00BEMOB M ILIOMIAACH 11.4.1,11.4.2
MMOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ IPU
pEelIeHNUH MPAKTUYECKUX 3a7a4, UCTIOJIb3Ys
Py HEOOXOJUMOCTHU CIIPABOYHUKHU U
BBIYUCIIUTEIBHBIE YCTPOKCTBA.
3.7 chopMUpPOBAHHOCTH MpEACTaBIACHUN O (2.1 BBIMOMHATH apudmeTnyeckue aectaus (2.2.3
npoueccax v sIBICHUAX, UMEIOIINX HaJ[ YMCJIaMU, COUETasi YCTHBIC U
BEPOSITHOCTHBIN XapakTep, O MUCbMEHHBIE TTPUEMBI;
CTATUCTUICCKNX 3aKOHOMCPHOCTAX B 1.2 mUpoTy ¥ B TO *KE BpeMsI 7.1.1,7.2.3,7.2.4
peaIbHOM MUpE, 00 OCHOBHBIX MOHATHSIX OrPaHMYEHHOCTH IPUMEHEHNS
3JIEMEHTAPHOW TEOPUHU BEPOATHOCTEM; MATEMATHYECKUX METOJIOB K aHAIN3Y 1
YMEHHH HAXO/UTh U OLCHUBATE HCCIICIOBAHHIO IIPOLIECCOB U SIBIICHUH B
Bepo;mjocm HACTYTUICHUS COOBITUH B NPUPOZIE ¥ OBIIECTBE;
HMPOCTCHIIIX TIPARTIACCIHIX CHIYAIUBIX T 5 35 pemaTth npocteime komounatopusie |7.2.1, 7.2.2

OCHOBHBIC XapPaKTCPUCTUKHU CJ'Iy"IaI‘/JIHBIX
BCJINYHH,

3a/1a4yu METOJIOM Tiepebopa, a TaKxKe ¢
UCIIOJIb30BAaHUEM U3BECTHBIX (DOPMYIT;

1.6 BepOSITHOCTHBIN XapaKTep pa3IndHbIX
IPOLIECCOB OKPY>KAIOIIETO MUPA.

8.1.1,8.1.3,8.2.3,8.24

2.36 BBIUMCIATH B IPOCTEUILINX CIIydasix
BEPOSATHOCTU COOBITHI Ha OCHOBE
[0JICYETa YHUCIIA UCXO0B JJIs aHAIu3a
peaNbHBIX YHCIOBBIX JaHHBIX,
NPEICTaBICHHBIX B BUJIE IUAarPAMM,

8.1.2,8.2.1,8.2.2
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rpadukoB; aHaau3a nHpopmanuu
CTaTUCTUYECKOTO XapakTepa.

2.27 uzobpaxaTh OCHOBHBIE 11.1.2
MHOTOI'PaHHHUKH U KPYTJIbIE TENA;
3.8 BiasieHHe HaBbIKaMU UCIOJIb30BaHUsl  |2.35 pemiate npocreiiiive KoMOuHaTopHbie |7.1.2
TOTOBBIX KOMITBIOTEPHBIX IPOrPaMM MPU (33724l METOJOM Iepedopa, a TAKKe C
pELIeHUH 3a4a4. UCIIOJIb30BAaHUEM U3BECTHBIX (HOPMYJ;
2.12 ucnonp30BaTh NPUOOPETEHHBIE 10.2.1, 10.2.2

3HAHMS U YMEHHS B IPAKTUYECKOM
JESITEIbHOCTH U TIOBCEITHEBHOM JKU3HM: ITIS
OIHCAHUs C IOMOIIBIO PYHKIMMA
pa3IMYHbIX 3aBUCUMOCTEN, TPEICTaBICHMS
uX rpauyecku, HUHTEpIpeTaluu
rpaduKoB.

2.4. XapaKTepuCTHKA OCHOBHBIX BU0B Y4€0HOM AeSITeJJbHOCTH 00y4aI0UXCH

HanmeHnoBaHue TeMbl

XapakTepuCTHKA OCHOBHBIX BHI0B JeSITeJIbHOCTH 00y4yaromerocs (Ha ypoBHe
Y4eOHBIX AelCTBU)

Pasnen 1 Beenenue

Tema 1.1 BBeneunue

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

O3HAKOMJICHHUC C OCIIEIMU U 3aa9aMi U3YUCHUA MATCMATUKU ITPH OCBOCHUU

cuemuaibHocteit CIIO.

Pa3nen 2 Pa3zBuTHe MOHATHUS O YHUCIIE

Tema 2.1 IlonsTHE LENBIX, pAMOHATIBHBIX

BrimoassaTh apI/ICI)MeTI/I‘IeCKI/IC I[GﬁCTBPIH HaJ 4rciiaMi, CO4YC€Tast YCTHBIC U IIMCbMCHHBIC
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u ﬂeﬁCTBHTCHBHBIX qHCCII

IPUEMBI; HAXOAUTh MTPUOIMIKEHHBIC 3HAUYCHUSI BEJTUYUH U TTOTPEIIHOCTU BHIUYHCICHUM
(abcomtoTHast U OTHOCUTENIbHAS ); CPABHUBATH YHUCIIOBBIC BHIPAXKEHUSI; HAXOIUTh
OIKMOKHU B MPEe0OPa30BAHUSIX U BEIYUCICHUSX;

BBITIOJIHATH PacyeThl 0 popMyIiam;

Tema 2.2 IloHsATHE KOMILJIEKCHOTO YHCJIA

Breinonuars apudmMeTndeckue 1eHCTBUS HAJl YUCIaMU, COUYeTasi yCTHhIC M MUCbMEHHBIC
PUEMBI; HAXOAUTh MPUOIMIKEHHBIC 3HAUYCHUS BEJTUYUH U MTOTPEIIHOCTU BHIUYMCICHUM
(abcomroTHast U OTHOCUTENIbHAS ); CPABHUBATH YHUCIIOBBIC BHIPAXKEHUSI; HAXOIUTh
OIKMOKHU B MPEe0OPa30BAHUSIX U BEIYUCICHUSX;

HaXOJUTb YPAaBHEHUS OKPYKHOCTHU, CPEPBbI, MJIOCKOCTU. BRIUUCIATH pacCTOSHUS MEXITY
TOYKaMHU. M3y4uTh CBONMCTBA BEKTOPHBIX BEJINYMH, IIPABUJIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJIA HAXO0XKICHUSA KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, IIPaBUJIa JEUCTBUI C BEKTOPAMHU, 3aJaHHBIMA KOOPAUHATAMH.
[IpuMeHsTs TEOPHUIO IIPU PELLICHUH 3aa4 Ha JEUCTBUS C BEKTOpaMu. M3yunts
CKaJISIpHOE IIPOU3BEICHUE BEKTOPOB, BEKTOPHOE YPABHEHUE NIPSAMOM U IIJIOCKOCTH.
[IprMeHATH TEOPUIO NPU PELIEHNH 3a4a4 HA IEUCTBUA C BEKTOPAMHU, Ha KOOPAUHATHBIN
METOJI, HA IPUMEHEHUE BEKTOPOB ISl BBIYMCIIEHNS BEJIMYMH YIJIOB U PACCTOSTHUM. ;

peoOpa3oBbIBATH YHCIOBLIE M OYKBEHHBIC BHIPAKECHHUS, COJEPIKAIINE PATUKAIIBI U
CTEIIEHU, IIPUMEHSS] CBOWCTBA;

Paznen 3 YpaBHeHus 1 HEpaBeHCTBA

Tema 3.1 YpaBHeHus

O3HAKOMUTHCS C IPOCTEHUIITUMU CBEJICHUSIMHU O KOPHSIX aareOpanvdecKux ypaBHEHU, C
MIOHATHUSIMU UCCIIEI0BAHUs YPABHEHUN U CUCTEM YPABHEHHU;

UCII0JIb30BaTh CBOMCTBA U Tpaduku GyHKUUNA 1 peiieHus ypaBHeHui. [loBToputh
OCHOBHBIE IIPUEMBI PEILLIEHUS CUCTEM;

Tema 3.2 HepaBeHctBa

pelaTh ypaBHEHHUS, IPUMEHSS BCE MPUEMBI (Pa3ioKeHUEe Ha MHOXKUTEIN, BBEACHUE
HOBBIX HEM3BECTHBIX, MIOJICTAHOBKA, IPaUIECKUNA METO/);
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penaTh CUCTEMbl ypaBHEHUH, MPUMEHSIS pa3IMuHble clIOCO0bl. O3HAKOMUTHCS C
0OILIMMHU BOMTPOCAMHU PEIICHUSI HEPABEHCTB U UCIOJIb30BAHUS CBOMCTB U IparKoB
GyHKUMN TPU pelieHu

IIPUMEHATh MAaTEMAaTUYECKUE METOABI JUISl PELIEHUS COAEPKATENBHBIX 3a1a4 U3
pa3nu4HbIX 00JaCTEl HAYKU U NPaKTUKUA. HTepIpeTHpOBaTh Pe3yIbTaThl, YYUTHIBATh
peanbpHbIe OTPAHUYCHUS;

Paznen 4 Kopuu, crenenu u jorapudmsi

Tema 4.1 Kopau u crenenn

O03HAKOMUTBCSI C IOHATUEM KOPHSI N-U CTETIEHU, CBOMCTBAMU PAJAUKAIIOB, CTEIIEHU C
NEUCTBUTENBHBIM NIOKA3aTEIEM, C IPAaBUJIAMHA CPABHEHUEM KOPHEM;

O3HAKOMHUTBC:A C IIPUMCHCHUCM KOpHGfI U CTEIICHEH ITPHU BBIYUCJIICHHUN CPCIHUX]

Hp606pa3OBBIBaTB YHUCIOBBIC U 6YKBCHHBIG BBIpAXKCHUA, COACPKAIINC paauKaJIbl 1
CTCIICHU, IIPUMCHSA CBOﬁCTBa;

3aMuChIBaTh KOPEHb N-bIi CTEMIEHU B BHUJI€ CTEMIEHU C APOOHBIM MMOKA3ATEIEM U
Ha00OpOT;

dbopMyIIHpOBaTH ONPEICTICHUE KOPHSI. CTENIEHU C JeUCTBUTEIBHBIM MTOKa3aTeIeM U
CBOMCTBA; BBIYUCIISTh U CPABHUBATH KOPHU, CTENIEHU C PallMOHATIBLHBIM MTOKAa3aTeNeM,
JenaTh NPUKUAKY 3HAUYCHUS KOPHS, CTEIICHH, CPABHUBATH 3HAYCHUS KOPHS, CTEIICHU
UCITIONIB3YSl, PU HEOOXOAMMOCTH, MHCTPYMEHTAIIbHBIE CPEJICTBA;

Tema 4.2 Jlorapudmbl

BBITIOJIHATD MMPE00OPa30BaAHMS BBIPAXKEHUHN, TIPUMEHSST (HOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JIOrapu(pmMoB;

Tema 4.3 TIpeoOpazoBanue
UPPAMOHATBHBIX, CTETICHHBIX U
MOKA3aTeNIbHBIX BBIPAXKEHUH.

BBITIOJTHATH MMPE0OPa30BaHMSI BRIPAXKEHUHN, TIPUMEHSST (DOPMYJIBI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH U JIOTapu(pMOB;

Tema 4.4 TIpeoOpazoBanue
Jorapu(PpMUYECKUX BBIPAKCHUI

BBINOJIHATH IPEOOPa30BaHMsI BIPAXKEHUHN, IPUMEHSS (POPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U J1orapu(pmMoB;
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OTpeeNsATh 00JaCTh AOMYCTUMBIX 3HAUCHUN JOTapU(MUUECKOTO BHIPAKCHHUS;

Tema 4.5 Pemienue npoctenmmx
MOKAa3aTeJIbHBIX U JIOTapu(phMHUUECKUX
YPaBHEHUW U HEPABEHCTB.

peliaTh noka3arejabHble UpPaAIlMOHATIbHBIE, JIOTApU(PMUUECKUE YPABHEHUS U
HEPABEHCTBA 110 U3BECTHBIM aJTOPUTMAM.

Paznen S [IpsAmMble U IIIOCKOCTH B POCTPAHCTBE

Tema 5.1 IIpsimbie B TpOCTpaHCTBE

dopMyIMpOBaTh U MPUBOJIUTH J0KA3ATEIHCTBA MPU3HAKOB B3AMMHOTO PACIIOIOKECHUS
OpsIMBIX U TUIOCKOCTEH. Pacrno3HaBaTh Ha 4epTekax U MOJEISAX pa3IMUHbIC CIIydau
B3aMMHOI'0 PACTON0KEHUS NMPAMBIX U TJIOCKOCTEN, apryMEHTUPOBATh CBOU CYXKICHUS;

Tema 5.2 IlnockocTH B IPOCTPAHCTBE

(DOPMYJ'H/IpOBaTL " IIPUBOJUTH AOKA3aTCIbCTBA IIPU3HAKOB B3aMMHOI'O PACIIOJIOKCHHA
IMPAMBIX U IIockocTeu. Pacro3HnaBaTth Ha UCPTCIKAaX U MOJACIIAX PA3JIMIHBIC ClIydau
B3aMMHOTO PACIIOJIOKCHUS IIPAMBIX U HHOCKOCTeﬁ, APryMCHTHPOBATb CBOU CYKICHUA,

dbopMyIIUpOBaTH ONpEICTCHUS, MPU3HAKU U CBOMCTBA MapaJUIeIbHbIX U
MEPIEHAUKYIJISIPHBIX TUIOCKOCTEM, ABYTPAHHBIX U JUHEUHBIX YTJIOB;

BBIIIOJIHATD IIOCTPOCHUA YITIOB MCKAY IIPAMBIMU, HpHMOﬁ H IINIOCKOCTBIO, MCKIY
IIJIOCKOCTAMMU I10 OITMCAHWIO U PACIIO3HABATb UX HAa MOACIIAX,

Tema 5.3 ['eomeTpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA.

IIPUMEHSATH IPU3HAKHA U CBOMCTBA PACIIOIOKEHUS IPAMBIX U TUIOCKOCTEN IIPU PELICHUN
3a1a4. M300pakaTh Ha pUCYHKaX U KOHCTPYHPOBATh HA MOJIEIISAX NEPIIEHIUKYJIISPBI U
HAaKJIOHHBIE K IUIOCKOCTH, IPSIMBIE, TAPAJUIECIIBbHBIC IITIOCKOCTH, YIJIBI MEXKIY IPSIMON U
IUIOCKOCTBIO M1 0OOCHOBBIBATH TOCTPOCHHUE.

peiarh 3a7a4y Ha BBIYMCIICHHE T€OMETPUYECKUX BeJIMYUH. ONUCBIBATh PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, OT MPSMOU 10 TNIOCKOCTH, MEXAY MIIOCKOCTAMU. POPMYJINPOBATH
U JIOKa3bIBaTh OCHOBHBIE TEOPEMBI O paccTosiHUAX. M300paxaTs Ha yepTexax u
MOJIEJISIX PACCTOSIHUA U 0OOCHOBBIBATH CBOM CYKJeHUA. ONpeaenarTh U BHIYUCISTh
paccTostHus B IpocTpaHcTBe. [IpumensaTs (opMysibl U TEOpEMBI IIITAHUMETPHUH TS
pemeHus 3a1a4. O3HAKOMUTBHCS C MOHATUEM TAPAIUIETBbHOIO IPOEKTUPOBAHUS U €r0
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cporictBamu. DopmMynupoBaTh TEOPEMY O IUIOLIAANA OPTOTOHAIBHOU TPOEKIINU
MHOTOyroJibHUKa. [[puMeHsATh Teoputo /i 000CHOBAHUS MOCTPOCHUN U BHIUYUCICHUM.
ApryMeHTUPOBATH CBOU CYXKJICHUS O B3AMMHOM PACTIOJIOKEHUN MPOCTPAHCTBEHHBIX

(uryp;

OIMCBIBATh U XapaKTEPU30BaTh Pa3IM4YHbIC BUAbl MHOTOIPAHHUKOB, IIEPEYUCIIATD UX
AJIEMEHTHI U cBOcTBa. M300pakaTh MHOTOTPAHHUKH U BBIIOJIHATH IOCTPOEHUS Ha
N300paKEHUSIX U Ha MOJIEIISIX MHOTOI'PaHHUKOB. XapaKTepu30BaTh U U300paKaTh
CEYCHMS, pPa3BEPTKM MHOTOI'PAaHHHUKOB, BBIUUCIIATH IUIOMAAU NOBEpXHOCTEU. CTpOUTH
npocTenme ceueHus Kyoa, mpu3Mbl, TUpaMuibl. [IpuMeHsITh GakThl U CBEACHUS U3
wiaHuMeTpun. O3HaKOMUTBHCS ¢ BUJIAMUA CUMMETPUI B IPOCTPAHCTBE, (DOPMYIUPOBATH
ONpPENEIICHNS U CBOMCTBA. [[pUMEHATh CBOMCTBA CUMMETPHUH NIPY PEUIEHUH 3aa4.
Hcnonb3oBaTh NpUOOPETEHHBIE 3HAHUS AJI PELICHUS 3a/1a4;

Paznen 6 KoopauHatel U BEKTOPHI

Tema 6.1 KoopinHaThl U BEKTOPBI

U3YYUTH (POPMYJIbI JUIsl BBIYMCICHUS TUIOMIAAEH MOBEPXHOCTEM MHOTOTPAaHHUKOB U TEN
BpamieHns. O3HaKOMUTBCS C OHIATUEM BEKTOpa. M3yuuTh nekapToBy cuctemy
KOOPAMHAT B MPOCTPAHCTBE, CTPOUTH I10 3aTaHHBIM KOOPJIMHATAM TOYKH U IIJIOCKOCTH,
HaxOJUTh KOOPAWHATHI TOYEK. ;

HaXOJUTb YPAaBHEHUS OKPYKHOCTHU, CPEPBbI, MJIOCKOCTU. BBIUUCIATH pacCTOSHUSA MEXITY
TOYKaMHU. MI3y4uTh CBONMCTBA BEKTOPHBIX BEJIMYUH, IIPABUIIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJIA HAXO0XKICHUSA KOOPAUHAT BEKTOPA B
IPOCTPAHCTBE, IPaBUJIa JEUCTBUM C BEKTOPAMHU, 3aJaHHBIMA KOOPANHATAMM.
[IpuMeHsTh TEOPHIO IIPU PELLICHUH 3aa4 Ha JEUCTBUS C BEKTOpaMu. M3yunrts
CKAJIIPHOE MPOU3BEEHNE BEKTOPOB, BEKTOPHOE YPABHEHHE MPSIMOM U TNIOCKOCTH.
[IprMeHATH TEOPUIO NIPY PELIEHUH 3a7a4 HA IEUCTBUA C BEKTOPAMHU, Ha KOOPAUHATHBIN
METO/l, HA IPUMEHEHUE BEKTOPOB ISl BBIYMCIIEHUS BEJIMYMH YIJIOB U PACCTOSTHUM. ;

O3HAKOMHUTBCA C JOKA3aTCIbCTBAMU TCOPCM CTCPCOMCTPHUH O B3aUMHOM PACIIOJIOKCHUU

ctp. 44 u3 71




IIPsIMBIX U IUIOCKOCTEH C UCHOJIb30BAHUEM BCKTOPOB.

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

(uryp;

Paznen 7 DnemeHTh KOMOMHATOPUKHU

Tema 7.1 OCHOBHBIE TIOHATHUA
KOMOMHATOPUKHU

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

03HAKOMJICHHUE C IIEISIMH | 3aJja4aMi U3yYCHHUSI MaTeMaTUKH IPH OCBOCHUH
cuenuaibHocrteit CIIO.

O3HAKOMHUTLCA C IPUMCHCHHUECM KOpHeﬁ U CTEICHEH ITPH BBIYUCIICHUH CPCIHUX;

Tema 7.2 ®opmyna bunoma Herorona

03HAKOMHUTHCSI C TIOHATUSAMH KOMOMHATOPUKH ¢ OMHOMOM HBIOTOHA M TPEYTOIBHIKOM
[Tackanst u 0OBSICHATH IpUMEHEHUE HOPMYJT: pa3MEIICHUs, COUCTAHUS U TIEPECTAHOBKY;

N3yuuTh npaBuia KOMOMHATOPUKU U IPUMEHSTH MIPU PEIICHUH KOMOMHATOPHBIX 3ajad,
UCIIOJIb3YS METO/I Iepedopa v MPaBUIO0 YMHOKEHHUS;

Pa3nen 8 DnemeHThI

TEOPUM BEPOSTHOCTEH. DIEMEHThI MAaTEeMaTUUECKON CTaTUCTUKHU.

Tema 8.1 DneMeHThI TEOpUU
BEPOSTHOCTEM.

U3YYUTh KJIACCUYECKOE OIpPEACIICHHE BEPOSTHOCTH, CBOMCTBA BEPOSATHOCTH, TEOPEMY O
CyMME BEpOSITHOCTEH;

pPaccMOTPETh MPUMEPHI BBIYUCICHUS BEPOSITHOCTEM;
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Tema 8.2 DiaeMeHThl MATEMATHYECKOU
CTAaTUCTHUKH.

penaTh NpakTUYEeCKue 3aa4i Ha 00pabOTKY YHCIOBBIX JAHHBIX, BEHIYUCICHUE UX
XapaKTEPUCTHUK.

pemarh 3a7a4i Ha BIYMCICHUE BEPOATHOCTEN COObITHI. O3HAKOMUTBHCS C
IIPEACTABICHUEM YHUCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMM;

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

03HAKOMHUTHCS C MOHATUAMH KOMOMHATOPUKU ¢ OMHOMOM HbIOTOHA U TPEYrONIbHUKOM
[Tackanst u OOBSCHATH TPUMEHEHUE (GOPMYJT: pa3MENICHUS, COUETAaHUS U IEPECTAHOBKU;

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

paccMOTPETh MPUMEPHI BBIYMCICHUS BEPOSITHOCTEM;

Paznen 9 OcHOBBI TPUTOHOMETPUU

Tema 9.1 UucnoBas OKpyKHOCTb

N3yunth pagnaHHblil METOA U3MEPEHHUS YIII0B BPALLICHUS U UX CBS3b C ITPayCHON
mepoid. U300paxkath yriibl BpallleHHUsI Ha OKPY>KHOCTH, COOTHOCUTh BEIUYHUHY yIJa C
€r0 PacIoJIOKEHHUEM;

dbopMyIMpOBaTh OMPeAeIeHUs TPUTOHOMETPUUECKUX (DYHKITUH I yTII0OB TOBOPOTA U
JUTSL OCTPBIX YTJIOB MPSMOYTOIBHOTO TPEYTOIbHUKA U OOBSICHITH UX B3aUMOCBSI3b;

U3YYUTh OCHOBHBIE ()OPMYJIbI TPUTOHOMETPHUU: (OPMYJIbI CIOKEHHUS, YABOCHHUS,
npeoOpa3zoBaHus CyMMbl TPUTOHOMETPUYECKUX (QYHKUUN B MPOU3BENICHUE U
IIPOU3BEACHUS B CYMMY U IPUMEHSATH IPH BBIYNCICHUY 3HAYECHHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUSI U YIIPOLIEHUS €T0;

IPUMEHSTH OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIACCTBA JJI BHIYUCIICHUS 3HAYCHUN
TPUTOHOMETPUUYECKHUX (DYHKIIMI MO OTHON U3 HUX;

Tema 9.2 ®opMyIIbl CIIOKEHUA U

M3YYUTh OCHOBHBIE (DOPMYJIBI TPUTOHOMETPHUU: (POPMYJIbI CIOKEHHUS, YABOCHHUS,
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IIPHUBCACHNS.

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

Tewma 9.3 Tpuronomerpudeckue GOpMyJIbI
JBOWHOTO U MOJIOBUHHOTO apryMEHTA.

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

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

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

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

Tema 9.5 CpolicTBa u rpaduku u
TPUTOHOMETPHUECKUX (DYHKITHI.

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

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

Tema 9.6 TpuronomeTpuiyeckre ypaBHEHUs
Y HEPABEHCTBA.

pemarh mo GopmysiaM U IO TPUTOHOMETPUYECKOMY KPYTY IIPOCTEHIITNE
TPUTOHOMETPUUECKUE YPABHECHUS,

N3yunts pagnaHHblil METOA U3MEPEHHMS YIIIOB BPALLIEHUs U UX CBA3b C IPalyCHON
mepoid. U300paxkath yriibl BpallleHHUsl HA OKPY>KHOCTH, COOTHOCUTh BEIUYHUHY yIJa C
€r0 PacIoJIOKECHHUEM;

dbopMyIMpOBaTh OMpeNeeHUs TPUTOHOMETPUUECKUX (DYHKITUH I yTII0OB TOBOPOTA U
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AJI OCTPBIX YITIOB IIPAMOYTOJIbHOI'O TPCYTrOJIbHUKA U OOBSICHSATH UX B3aMOCBA3b,

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

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

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

OPUMEHSTH 00LME METO/Ibl PEILICHUS YPaBHEHU;

U3YYHUTH ONPECIICHNs apKCUHYCa, apKKOCHHYCa, apKTaHTeHCa Yncia, OpMyITHpOBaTh
UX, N300pakaTh Ha €IMHUYHON OKPYKHOCTU, TPUMEHSThH IIPHU PEIICHUU YPABHCHHM.

Paznen 10 @ynkuuu, ux cBoiictBa u rpaduku. CTeneHHbIe, TOKa3aTeNbHbIE, JJOrapuPMUIECKUe U TPUTOHOMETpUYECKHE PYHKIUU.

[TpeoOpazoBanus rpadukoB PyHKIUN

Tema 10.1 @yHKIMU, UX CBOICTBA U
rpaduxu.

O3HaKOMHTBCS C TOHATHEM NEPEMEHHOMN, TPUMEPAMH 3aBUCUMOCTEN MEXKTY
IIEPEMEHHBIMU;

03HAKOMUTHCS C MOHATUEM IpaduKa, onpeaensiTh IPUHAIEKHOCTh TOUKU TpaduKy
¢ynkuuu. [To popmye npocTeiliieil 3aBUCUMOCTH ONPEAENITh BU €€ rpaduka;

BBIpAXKATh 10 OpMyJie OJHY MMEpEMEHHYI0 uepe3 Apyrue. O3HaKOMUTHCS C
onpeneneHreM GyHKIUU, GOpMYyIHpoBaTh ero. HaxoauTs 0611acTh onpeiencHus u
00nacTh 3HaYCHUN QYHKIIUH.

O3HAKOMMUTLCA C IIpUMEpaMU Q)YHKLII/IOHaJ'H::HBIX 3aBUCHUMOCTEH B PCAJIbHBIX IMPpOHIECCax
N3 CMCXHBIX NUCHUIIIINH,

03HAKOMUTHCS C MOHATHEM FAPMOHUYECKHUX KOJICOAHHI 1 MpUMepaMu TapMOHUYECKUX
KoJIe0aHMit JIJIs1 OTIMCAHUS TIPOIECCOB B (DU3UKE U APYTUX 00JIaCTAX 3HAHMUS,
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Tema 10.2 CreneHHble, ITIOKa3aTeIbHBIC,
JorapumMuyYecKre U TPUTOHOMETPUUYECKUE

byHKIUH.

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

MCITOJIH30BaTh CBOMCTBA (DYHKIIHI JIJIs1 CPAaBHEHUS 3HAUCHUN CTETICHEH U JIorapu(pMOB;

Tema 10.3 [Ipeo6pazoBanus rpagukoB

O3HAKOMHUTHCS C JOKA3aTEIbHBIMU PACCYKICHUSAMU HEKOTOPBIX CBOMCTB JIMHEWHON 1
KBaJpPaTUIHON (PyHKIIHMH, MPOBOIUTH UCCIICIOBAHUE JTMHEHHON, KYCOUYHO-IMHEHHOM,
IpOOHO — IMHEWMHOW U KBaJAPaTUYHOU PYHKIUH, CTEIEHHBIX U JIOTapu(PMUUECKUX
¢ynkuuid. CTpOUTh, BBINOIHATH IPEOOPA30BaHUs U YUTATh rpaduKu PyHKIUH.
HccnenoBats ux;

O3HAKOMUTHCS C TIOHATHEM CIIOKHOW PYHKIIUU. BEIaucnaTh 3HaUeHHs GYHKIIUHU 110
3HaUYCHUIO aprymeHTa. OnpenensaTh NOJ0KEeHHE TOYKY Ha Tpaduke 1o ee KOOpAruHATaM
1 Ha00OpOT;

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

03HAKOMUTHCSI C TMIOHSATHUEM Pa3phIBHOM MEPUOANUECKON PYHKITNHU, POPMYITHPOBATH
CBOMCTBA TaHT€HCA U KOTAHT€HCA, CTPOUTH UX rpaduKH;

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

03HAKOMUTHCS C MOHATHEM FAPMOHUYECKHUX KOJICOAHHI U MpUMepaMu TapMOHUYECKUX
KOJIe0aHM JIJIs1 OTIMCAHMS MPOIECCOB B (DU3UKE U APYTUX 00JIaCTAX 3HAHMUS;

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

Paznen 11 MHoOrorpaHHUKY U KpyrJible TEa

Tema 11.1 [ToHATHE MHOTOTPaHHUKOB.

OIIMCBIBATDb U XaPAKTCPHU30BATH PA3JIMIHBIC BUJIbI MHOT'OI'PAHHUKOB, IIEPCUYNUCIIATL UX
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BI/I):[BI MHOT'OI'PaHHHUKOB.

3JIEMEHTHI U CBOMCTBA. M300paxaTh MHOTOTPAHHUKY U BBIMIOJIHATH MOCTPOEHUS HA
M300paXEHUSIX U Ha MOJIETISIX MHOTOTPAHHUKOB. XapaKTepU30BaTh U U300pakaTh
CEUYCHMS, Pa3BEPTKHU MHOTOIPAHHHUKOB, BEIYUCIIATH TUIOMIAAN TOBEpXHOCTEN. CTPOUTH
MpocTeiIme ceueHus Kyoa, mpu3Mbl, upaMuibl. [IpumeHaTs ¢pakThl U CBeEHUS U3
maHuMeTpun. O3HAKOMUTBHCS C BUJAMU CUMMETPUI B POCTPAHCTBE, POPMYITUPOBATH
ONPENEITICHHS U CBOUCTBA. | [puMEHATH CBOMCTBA CUMMETPUU IIPU PELICHUU 3a7a4.
Hcnonp3oBaTh MpuOOpETEHHBIC 3HAHUS JJI PEIICHUS 337124,

Tema 11.2 CummeTpus v ceyeHus B
MHOT'OTpaHHHUKAX.

MPUMEHSITh CBOMCTBAa CHMMETPUH MPU PEIICHUHN 3a7a4 Ha TeJia BpallleHUs, Ha
KOMOHMHAIIHIO TEJl.;

Tema 11.3 Tenma u NOBEpXHOCTH BpPaLICHUS.

H306pa)ICaTB OCHOBHBIC KPYTJILIC TCJIa W BBIIIOJIHATD PUCYHOK I10 YCJIOBHIO 3a/1a4H,

ONMCBIBATH U XapaKTEPU30BATh PA3INYHbIC BUJIbI MHOTOTPAaHHUKOB, IEPEUYHUCIIATD UX
AJIEMEHTHI U cBOMCTBa. M300pakaTh MHOIOTPAHHUKU U BBIIOJIHATH IOCTPOEHUS Ha
U300pKEHUSX U HA MOJIETISIX MHOTOTPAHHUKOB. XapaKTepru30BaTh U M300paxaTh
CEYEHUs, Pa3BEPTKH MHOTOIPAHHUKOB, BBIYHUCIIATH TUIOIIAM TOBEpXHOCTENH. CTPOUTH
npocTerme ceueHus Kyoa, mpu3Mbl, nUpaMuibl. [[puMeHsITh (GakThl U CBEACHUS U3
miaHuMeTpun. O3HaKOMUTBCS € BUIAMH CUMMETPUI B POCTPAHCTBE, (POPMYIIUPOBATH
ONPENEIICHNS U CBOMCTBA. [[pMMEHATH CBOMCTBA CUMMETPHH IIPY PELICHUH 3a1a4.
Hcnonb3oBaTh NpUOOPETEHHBIE 3HAHUS AJIS PELICHUS 33/1a4;

Tema 11.4 O0beEMEBI TEN.

O3HAKOMUTLCs C IMOHATHUAMM IJIOIAAN U O6'I>€Ma, dKCHUOMaMH 1 CBOﬁCTBaMH;

M3YYUTh TEOPEMBI O BBIYMCICHUH 00BEMOB IPOCTPAHCTBEHHBIX TEJ, PEIIATh 3aa4l Ha
npuMeHeHue (opMyJl BEIUUCIEHUS 00bEMOB;

OIUCBIBATh U XapaKTEPU30BaTh Pa3IMUYHbIC BUAbl MHOTOTPAHHUKOB, [IEPEYUCIIATD UX
AJIEMEHTHI U cBoOicTBa. M300pakaTh MHOIOTPAHHUKH U BBIIOJIHATH IOCTPOEHUS Ha
N300paKEHUSX U HA MOJEIIIX MHOTOI'PaHHUKOB. XapaKTepu30BaTh U U300paKaTh
CEYEHUs, Pa3BEPTKH MHOTOIPAHHUKOB, BBIYHUCIIATH TUIOIIAU ITOBEpXHOCTENH. CTPOUTH
npocreime ceueHus Kyoa, mpu3Mbl, nupaMuibl. [IpuMeHsITh GakThl U CBEACHUS U3
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wiaHuMeTpun. O3HaKOMUTBHCS C BUJIAMUA CUMMETPUI B IPOCTPAHCTBE, (DOPMYIUPOBATh
OIIpeAEsIeHNs U CBOUCTBA. I [pUMEHATH CBOKMCTBA CUMMETPUU IIPU PELLICHUU 3aay.
Hcnonb3oBaTh MpUOOpETEHHBIE 3HAHUS AJI PELICHUS 3a/1a4;

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

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

pelIaTh 3a1a4v Ha BBIYKUCIIEHUE IUIOMIAIEN U TIOBEPXHOCTEN ITPOCTPAHCTBEHHBIX TEJI,
PUMEHSISI COOTBETCTBYIOIINE (POPMYJIBI U (DaKThl U3 INIAHUMETPHUH;

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

HaXOJUTh YPAaBHEHUS OKPYKHOCTHU, CPEPBbI, MJIOCKOCTU. BRIUUCIATH pacCTOSHUS MEXTY
TOYKaMHU. MI3y4uTh CBONMCTBA BEKTOPHBIX BEJINYMH, IIPABUJIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJIA HAXO0XKICHUSA KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, IIPaBUJIa JEUCTBUI C BEKTOPAMHU, 3aJaHHBIMA KOOPAUHATAMH.
[IpuMeHsTs TEOPHUIO IIPU PELLICHUH 3a1a4 Ha JEUCTBUS C BEKTOpaMu. M3yunrts
CKaJISIpHOE IIPOU3BEICHUE BEKTOPOB, BEKTOPHOE YPABHEHUE NIPAMOM U IIJIOCKOCTH.
[IprMeHATH TEOPUIO NIPU PELIEHNH 3a4a4 HA IEUCTBUA C BEKTOPAMHU, Ha KOOPAUHATHBIN
METOJI, HA IPUMEHEHUE BEKTOPOB ISl BBIYMCIIEHNS BEJTMYMH YIJIOB U PACCTOSHUM. ;

Pa3nen 12 Hauana MareMaTyecKoro aHajan3a

Tema 12.1 [TousaTue nociie10BaTEILHOCTH.

O3HaKOMHUTHCS C MOHATHEM YUCIOBOM MOCIEA0BATEIBHOCTH, CIIOCO0AMU €€ 3aJaHus,
BBIYUCJICHUSMHU €€ WICHOB; C TIOHATUEM Mpe/iesia MOCIe10BaTeIbHOCTH;

peniath 3a7a4u Ha MpuMeHeHne (GopMyJITbl CYMMbI OECKOHEYHO yObIBaIOIIEH
r€OMETPUYECKON IPOTPECCHH;
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Tema 12.2 IloHsiTHE TPOU3BOIHOM.

O3HAKOMUTHCA C ITIOHATHCM HpOHSBOI{HOﬁ;

U3YUYUTh U POPMYTUPOBATH €€ MEXAHUYECKUM U T€OMETPUUYECKUN CMBICH, U3YUUTh
QJTOPUTM BBIYMCIICHUS IPOU3BOJHON HA TPUMEPE BHIYUCIICHUS MTHOBEHHON CKOPOCTH
1 yTJI0BOro k03¢ puiimenTa kacaTeabHOM;

COCTaBJIATh YPAaBHCHHUE KacaTeIbHOM B 00IIIEM BHU/IE;

BBIYUYUTH MpaBuia 1M depeHupoBansl, TAOIUIy MPOU3BOJHBIX AIEMEHTAPHBIX
GyHKUMNA, TPUMEHATH A1 TudPepeHnnpoBanus GpyHK

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

Tema 12.3 UccnenoBanue ¢hyHKIUMN ¢
MTOMOIIBIO POU3BOJHOM.

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

MIPOBOJIUTH C TIOMOIIBIO MPOU3BOIHON HCClIeI0OBaHNEe (DYHKIINH, 3aaHHON (HOPMYIIOi;

yCTaHaBJIMBATh CBS3b CBOMCTB (DYHKIIMH U MPOU3BOIHOM MO WX rpadukam;

MPUMEHSATH TPOU3BOAHYIO JJIsl PEIICHUS 337a4 Ha HAXO0KJIEHUE HauOOJbIIETO,
HaVMEHBILIET0 3HAYECHUS U Ha HAX0XK/ICHHE SKCTPEMYMA;

Tema 12.4 Bropas nipousBoHasl.

O3HAKOMUTLCS C ITOHATHCM HpOHBBOIIHOﬁ;

U3YYUTH U GOPMYITHPOBATH €€ MEXaHUICCKUN U TEOMETPUICCKUN CMBICII, U3YYUTh
AITOPUTM BBIYUCIICHUS TIPOM3BOIHON HAa TIPUMEPE BEIYMCICHUS] MTHOBEHHON CKOPOCTH
1 yTI0BOTO KO3 (UIIMEHTA KacaTeIbHOM;

BBIYYHTH NpaBuiIa quddepeHIMpOBaHMS, TA0INIlYy POU3BOIHBIX AIEMEHTAPHBIX
byHKIUH, TpUMEHITh 11 TuddepeHunpoBadus GyHK

M3YYUTh TEOPEMBI O CBSI3U CBOMCTB (DYHKIIMH U MPOU3BOJHOM, (POPMYIUPOBATH UX;

IIPOBOJUTH C TIOMOIIBIO MMPOU3BOHON HcceoBaHue HYHKIINUU, 3aIaHHON (HOPMYJIOif;

yCTaHaBJIMBATh CBSI3b CBOMCTB (DYHKIIMHM U MPOU3BOHOMN MO UX rpadukam;

IMPUMCHATD IIPOU3BOJHYIO IJIS PCIICHHUA 3a1da4 Ha HAXOXKACHUC HaI/I6OJ'H>HIeFO,
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HaVMCHBIIICTO 3HAYCHUA U HAa HAXOXKXKACHUC DKCTPEMYMaA,

Paznen 13 HTErpast u €ro npuMeHeHue

Tema 13.1 [lepBooOpa3Has u uHTErpal.

O3HAKOMHUTBCS C IIOHATUCM UHTCTPAJId U HCpBOO6p3.3HOI‘/’I;

M3Y4YUTh IPABUIIA BIYUCIIEHUS NIEpBO0Opa3Hoil u Teopemy HproToHa-Jleiionuna;

peniaTh 3a7a4u Ha CBsI3b MEPBOOOPA3HOM U €€ C MPOU3BOIHOM, HA BHIYUCIICHHE
nepBooOpa3HO st JaHHOU PYHKIUY;

pelaTh 3a7a4i Ha IPUMEHEHUE UHTErpalia Jjisl BBIYUCICHUS (PU3NUECKUX BEJTUYUH U
IUIOIIAJIEN.

U3YYUTH U OPMYJIHPOBATH €€ MEXaHUYECKUN U TEOMETPUUECKUNA CMBICI, U3YYUTh
AJITOPUTM BBIUUCIICHUS MPOU3BOHON HA NMIPUMEPE BBIUYMCICHUS MTHOBEHHON CKOPOCTH
U yTJI0BOTO KO3 (UIMEHTa KacaTeIbHOM;

O3HAaKOMUTHCS C TOHITHEM YHCIOBOM MOCISI0OBATECIIFHOCTH, CIIOCO0aAMH €€ 3aaHus,
BBIYUCJICHUSMU €€ WICHOB; C OHSITUEM Ipe/iesia MOCIe10BaTeIbHOCTH;

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

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

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

ctp. 56 m3 71




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)
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['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
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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
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2.23 pacnio3HaBaTh Ha YepTeKax U
MOJIEJISIX TIPOCTPAHCTBEHHBIE (POPMBI;

6.1.1,6.1.7

2.24 cOOTHOCHUTH TPEXMEPHBIE OOBEKTHI C
UX OMUCAHUAMHU, U300paKEHUAMU;

6.1.2

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

5.1.1,5.2.1,5.3.3,5.34

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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