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Pabouas nmporpamma pazpaborana Ha ocHoBe PI'OC
COO; dI'OC CIIO cnenmansaoctu 15.02.15
TexHosnorust MeTamIo00padaTHIBAIOIIETO
MPOM3BOJICTBA; Y4EOHOTO TIaHa CIEIHATEHOCTH
15.02.15 TexHOMOTHS METAIII000Pa0ATHIBAIOIIIETO
MIPOU3BOJICTBA; C YUYETOM MPOTPAMMBI
o011eo0pazoBaTeNbHON YUeOHOW TUCIIUTITUHBI
"MaTtemMaTturka: airedpa v Hayajia MaTeMaTH4eCKOTo
aHanM3a; reoMeTpus’ aJs mpodecCuOHATbHBIX
oOpa3oBaTeIbHbIX OpraHu3alii, 0JJ00pEeHHOM
Hayuno-meronnueckum copetoMm Llentpa
npodeccuoHanbHoro oopazopanus OI'AY "Oupo" u
PEKOMEHIOBAaHHOM I pean3alui OCHOBHOM
npodecCUOHAIBHOM 00pa30BaTeIbHON MpOrpaMMBbl
CIIO na 6a3e 0CHOBHOTO 00IIEro 00pa3oBaHUs C
MOJTyYE€HUEM CPETHETO 00pa30BaHUA.

No Pazpaborunx ®UO

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

1.1. ObsacTs npuMeHeHus padoueil nporpammsbl (PII)
PII sBisieTcst 4acThiO MPOrpaMMbl TOATOTOBKHU CHEIUATUCTOB CPEIHETO 3BEHA 110
cneruanbHocTH 15.02.15 TexHonorus metamioo0padaThIBarOIIEro MPOU3BOICTBA.

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 00beM aucUIUINHEBL 250 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 250
Pabora o0y4aommuxcsi BO B3aMMOAECTBUU C MPenogaBaTeieM: 250
TEOPETUICCKOE 00yUCHHE 122
nabopaTOpPHEIE 3aHATHS 0
IIPAKTUYECKUE 3aHATUSA 110
KOHCYJIbTalIUs 6
[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
Pazgen 1 Pa3BuTHne NOHATHS 0 YHCJIE 12
Tema 1.1 IMonsiTHeE WEJIbIX, PAMOHAJBHBIX U IEHCTBUTEIbHBIX YHCEJ 6
3anstue 1.1.1 |BBenenue 1.1,2.1 14,24,32
TEeOpHs
3aasarue 1.1.2 |BBenenue 1 1.1,14,1.5 1.4,23,3.1
TEOpUst
3anstue 1.1.3 |Llenble u panioHaabHbIC YKCTA U ICUCTBUS HAJ HUMHU. 1 2.1,2.3 19,24,32
Teopus
3anstue 1.1.4 |BrelmonHeHue aelcTBUM HaJ JSHCTBUTEILHBIMU YHCIIAMHU. 1 1.1, 1.3, 2.1 1.9,2.3,3.2
MPaKTUYECKOe
3aHSTHE
3anstue 1.1.5 |[IpubnmkeHHOE 3HAUCHNE BEJIMYMHBI. AOCOTIOTHAS TIOTPEITHOCTb, 1 1.3,2.1,2.2,2.5, 19,2.3,32
TEOpUs OTHOCHTEJIbHAS ITOIPEIIHOCTb. 2.7
3anstue 1.1.6 |IIpakTudeckas padora Ne 1 Pemenue 3amannii Ha HAX0XKJICHHUE 1 2.1,2.2 1.7,2.4,3.3
NpPaKTUYEeCKoe |aOCOIOTHON M OTHOCHTEIBHOM MOTPEITHOCTEH.
3aHSTHE
Tema 1.2 IToHsiTHE KOMILIEKCHOTO YHCJIA 6
3anstue 1.2.1 |[loHSATHE KOMITJIEKCHOTO YuCIa (anredpandeckas 3auch, U300pakeHue 14,2.1 1.5,2.2,3.2
Teopus Ha TJIOCKOCTH)
3anstue 1.2.2 |M300pakeHne KOMIUIEKCHBIX YHCEI Ha TUIOCKOCTH. 1 2.1,2.3,2.28 19,2.3,32
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Teopus

3agarue 1.2.3 |Bremonnenne neicTBUN HaJl KOMIIJICKCHBIMH YHCIaMU, 3aJaHHBIMH B 1 1.1,2.1,2.3 14,24, 32
MpakTH4ecKoe |anredpandeckoit popme.

3aHATHE

Sausatue 1.2.4 |Pemiedue 3a1a4 Ha BBIITIOJIHEHNE IEUCTBUN Hal KOMIUIEKCHBIMUA 1 1.1, 2.1 1.8,2.8,3.3
MPAKTHYECKOe |J4HCliaMu, 3aJJaHHBIMU B alireOpandeckoit hopme.

3aHSTHE

3ansarue 1.2.5 |BbinonHeHue perieHnid KBapaTHbIX YPABHEHHUH ¢ OTpULIATEIbHBIM 1 1.1,2.1,2.18,2.21 | 1.5,2.2,2.3,3.3
MPAKTUYECKOE |IUCKPUMHUHAHTOM.

3aHATUE

3anstue 1.2.6 |Beimomnenue koHTpoibHOM paboThl Nel mo Temam: "[loHsATHE TETBIX, 1 14,2.1,2.3 1.1,1.10, 2.3, 3.3 14,2.1,2.2,2.3,
Teopus palMOHANIBHBIX U eUCTBUTENbHBIX yucen" u "KomiekcHple uncna." 2.7
Paznen 2 YpaBHeHNsI M HEPABEHCTBA 12

Tema 2.1 YpaBHenust 6

3anstue 2.1.1 |JIuneiinble ypaBHeHUs. PaBHOCHIBHOCTD YpaBHEHUI. 1.1 1.5,2.2,34
Teopus

3anstue 2.1.2 |IIpaktudeckas padora Ne 2: Penienne TMHEHHBIX YPaBHCHUM. 1 1.1, 2.18, 2.20 1.9,2.5,34
MPaKTUYECKOe

3aHSTHE

3anstue 2.1.3 |CucreMsl ypaBHeHH. PABHOCHIIBHOCTD CUCTEM. 1 2.1,2.20 19,28,34
TEOpHs

3anstue 2.1.4 |IIpaktudeckas padora Ne 3. M3o0pakeHre Ha KOOPAUHATHOMN 1 2.1,2.19,2.20 1.5,2.3,3.4
[IPAKTUYECKOE |ILUIOCKOCTU MHOKECTBA PELICHUN YPABHEHUN U CUCTEM YPAaBHEHUH C

3aHATHE JIByMs IEPEMEHHBIMHU.

3ansarue 2.1.5 |[UppanuoHanbHbie ypaBHEHUS. 1 1.2,2.18 1.7,2.7,3.4
TEeOpHst

3anstue 2.1.6 |Pemenue uppalunoHalbHbIX YPaBHEHUN 1 HEPABEHCTB 1 2.18,2.21 1.9,2.1,34

MMPAKTUYICCKOC
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3aHATUC

Tema 2.2 HepaBencrBa 6

3ansarue 2.2.1 [HepaBeHcTBa M cuCTEMbl HEPABEHCTB. 2.18 1.4,2.2,34
TEeOpHst

3anstue 2.2.2  |[Ipaktuueckas pabota Ne 4 M300pakeHue Ha KOOpAUHATHON 1 2.1,2.19,2.20 1.7,2.5,3.4
MPaKTUYECKOE |[IMIOCKOCTU MHOKECTBA PEILICHU HEPABEHCTB C IByMsI IEPEMEHHBIMH.

3aHSTHE

3ausarue 2.2.3 |PanmonanbHbIe U HppalMOHAIbHbIC HEPABEHCTBA. 1 2.18,2.21 1.9,2.1,34
TEeOpHst

3anstue 2.2.4 |Metoa MHTEPBAJIOB. 1 1.1, 2.19 19,2.5,34
MPAKTHYECKOE

3aHsTHE

3anstue 2.2.5 |lIpaktudeckas padora Ne 5 Pemenne npumMepoB 1Mo aaroputMmy 1mo TeMe 1 1.1,2.1,2.19 1.5,1.7,2.3,2.4,
MPaKTUYECKOE |pelIeHUE ypaBHEHUN U HEPABEHCTB. 3.4
3aHATHE

3anstue 2.2.6 |BrimonHenne KOHTpoJIbHOU paboThl No2 o Teme: «Pemenne 1 2.20 1.7,2.2,3.3 1.3,2.18, 2.19,
TEOpUs YPaBHEHUN U HEPABEHCTB) 2.20,2.21
Paznen 3 Kopuu, crenenu u jiorapugmsi 32

Tema 3.1 Kopnu u crenenu 6

3ansarue 3.1.1 [Kopuu u crenenu. Kopau HaTypallbHOM CTENEHU U3 YUCIIA U UX 1 2.4 1.5,2.3,34
Teopus CBOICTBA

3anstue 3.1.2  |[IpakTudeckas padora Ne 6: Pemenue 3a1ad Ha mpeoOpa3zoBaHUe 1 2.4 1.12,1.7,24,34
MPAKTHUYECKOE |BBIPAKEHUI coAepKallUX KOPHU HATYpaJbHOM CTENEHHU.

3aHSTHE

3anstue 3.1.3 |Crenenu ¢ palMoOHAIbHBIMU MTOKA3aTEIISIMHU, KX CBOMCTBA. 1 1.1,1.2, 1.5, 2.1, 1.5,2.8,34
TEeOpUst 24

3anstue 3.1.4 |Pemenue 3aa4 v ynpaxHeHUI Ha MPUMEHEHUE CBOMCTB CTENEHU C 1 1.1,1.3,14,24 19,23,24,2.5,
MPAKTUYECKOE |palMOHaIbHBIMH MOKA3aTEISIMU. 3.4
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3aHATUC

3aaarue 3.1.5 |Crenenu ¢ AeHCTBUTEILHBIMHE ITOKA3aTEIIMU 1.1,2.4 19,25,34
TEOPHS

3anstue 3.1.6 |[Ipaktuueckas padora: Ne 7 Pemienue 3aa4u u ynpaxHeHUl Ha 1.1,2.4 1.7,2.3,34
NPAaKTUYECKOE |MpUMEHEHHE CBOMCTB CTENEHHU C JCHCTBUTEIbHBIMU MIOKA3aTEISIMU

3aHATHE

Tema 3.2 Jlorapugmsi

3anstue 3.2.1 |Jlorapudm uncna. OcHOBHOE JTOTapU(PMUIECKOE TOKIECTBO. 1.1,1.2,1.5, 2.3, 19,2.1,34
TEOpUs 24

3anstue 3.2.2 |Pemenue 3a1a4 Ha IPUMEHEHHE OCHOBHOT'O JIOTapu(MUYECKOTO 24 1.10,2.3,3.4
NPaKTUYECKOE |TOXJeCTBa. U CBOMCTB Jorapudpma

3aHATHE

3anstue 3.2.3  |Jlorapudmbl. OCHOBHBIE CBOMCTBA JIOTapU(pMOB. 24,2.6 1.9,2.4,3.2
TEOpHs

3anstue 3.2.4 |[Ipaktudeckas padora Ne 8 : Pemenue 3amau v ynpaxHeHUH Ha 24,2.6 1.5,2.5,3.2
NPaKTUYECKOE |MpUMEHEHHE OCHOBHBIX CBOMCTB JIOrapu(MOB.

3aHATHE

3anstue 3.2.5 |ecaruunsie norapudmel. Harypanbhabie sorapuMel. 1.1,1.2,2.3,24 1.5,19,2.5,2.8,
Teopus 33,34
3anstue 3.2.6 |Pemenue 3agau u ynpaxxHeHui Ha npeoOpa3oBaHUe BhIpAXKEHUN 1.1,2.4 1.5,2.2,33
NPaKTUYECKOE |comepiKaliux HaTypalbHbIEC U IECATHYHBIC JIOTapU(MEI.

3aHATHE

3anstue 3.2.7 |[IpaBuna geiictBuii ¢ norapudmamu. [lepexon K HOBOMY OCHOBaHHIO. 1.1,2.4,2.6 1.5,1.7,2.3,3.2,
Teopus 3.4
3anstue 3.2.8 |Pemenue 3a1a4 Ha MPUMEHEHHE MPABWJII ACHCTBUH C JToraprupMaMH. 1.1,2.4 1.9,2.3,34
NPaKTUYECKOe

3aHATHE

Tema 3.3 IIpeoOpa3oBanne panuoOHAIbHBIX BbIPAKEHHIT
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3anstue 3.3.1 |IIpeoOpa3oBaHue parMOHAIBHBIX CTETICHHBIX BBIPAKCHUM. 1 2.6 1.7,2.3,3.4
IPAKTHYECKOE
3aHATHE
3anstue 3.3.2 [Pemenue 3anau u ynpakHeHui Ha mpeoOpa3oBaHUe pallMOHAIbHBIX 1 24,2.6 1.9,2.5,34
MPAKTUYECKOE |CTENEHHBIX BHIPAKEHUH.
3aHsTHE
Tema 3.4 IIpeoOpa3oBanne HPpPaALMOHAJIBLHBIX, CTENICHHBIX U NMOKa3aTeJbHbIX| 4

BbIpasKeHMH.
3anstue 3.4.1 |IIpeoOpa3oBaHne UPpaIMOHATBLHBIX CTEIICHHBIX BBIPAXKEHUH. 1 2.4,2.6 1.9,2.4,34
Teopus
3anstue 3.4.2 |Pemenue 3a1a4 u ynpaxHeHH Ha mpeoOpa3oBaHre UPPaALMOHATBHBIX 1 24,2.6 1.5,2.3,34
IIPAKTUYECKOE |CTEIIEHHBIX BHIPAKEHUM.
3aHsTHE
3anstue 3.4.3 |IIpeoOpa3oBaHue MOKa3aTEIbHBIX BBIPAXKEHUH. 1 1.3,2.4 1.9,2.3,34
Teopus
3anstue 3.4.4 |Pemenue 3a1a4 ¥ ynpaxHEHUI Ha peoOpa3oBaHne OKa3aTEIbHbIX 1 1.3,2.4 1.7,2.4,3.4
NPaKTUYECKOE |BBIPA’KEHUH.
3aHsTHE
Tema 3.5 IIpeoOpa3oBanue JJorapupmMmuyecKux BbIpaKeHUH 2
3anstue 3.5.1 |IIpeoOpazoBanue norapupMUUECKUX BHIPAKCHHM. 1 1.4,2.4,2.6 1.9,2.3,3.4
Teopus
3anstue 3.5.2 |IIpaktuueckas pabora Ne 9. Pemenue 3aau u ynpaxxHeHu Ha 1 1.3,2.4,2.6 19,24,34 24,2.5,2.6
IpaKkTUYecKoe [mpeoOpazoBaHKE JOrapuPMUUECKUX BBIPAXKEHUI.
3aHsTHE
Tema 3.6 Pemienue npocreiilinx nMoKa3aTejbHbIX H JJOrapupMuiecKux 10

YPaBHEHHI U HEPABEHCTB.
3anstue 3.6.1 |Pemenue npocTeHmMx Moka3aTeabHbIX ypaBHEHUH. 1 24,2.6,2.18 19,23,34
TEOpHsI
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3ansarue 3.6.2 |PemieHue noka3arenbHbIX YPaBHEHUH, CBOJAAIIUXCS K TPOCTEHIITAM. 1 1.1,2.3,2.6,2.18 | 1.5,1.9,24,2.5,
Teopus 34
3anstue 3.6.3 |Pemienue moka3zaTreabHbIX YPaBHEHUH, CBOISIIMXCS K POCTEHIITNM. 1 1.1,2.3,2.18 19,23,34
MPaKTUYECKOE

3aHSTHE

3ansarue 3.6.4 |Pemenue noka3arenbHbIX HEPABEHCTB 1 2.18 19,25,34
MIPaKTUYECKOe

3aHATHE

3ansTtue 3.6.5 |Pemenue npocTelmmx JorapupMHUIESCKUX yYpaBHEHUN 1 1.1,2.4,2.18 1.9,2.8,3.4
TEeOpHst

3anstue 3.6.6 |Pemenue npocrelnux orapupMuIecKux ypaBHEHUN 1 2.18 1.7,1.9,2.2,2.5,
[IPaKTUYECKOE 34
3aHSTHE

3anstue 3.6.7 |IIpakTuueckas padbora Ne 10 BeimosniHeHHne permeHus 1 2.18 1.9,2.5,34
MPAaKTHYECKOoe |norapuMUUECKUX YpaBHEHHA, CBOASIINXCS K MPOCTEUIITNM.

3aHATHE

3anstue 3.6.8 |Boimonnenue perieHus sorapupMUUEcKux ypaBHEHHUH, CBOASIINXCS K 1 2.18 1.9,2.2,34
IIPAKTUYECKOE |[IPOCTEHIINM.

3aHATHE

3anstue 3.6.9 [Jlorapupmuueckue HepaBeHCTBA. 1 2.18 1.9,2.5,34
MPaKTUYECKOE

3aHATUE

3anstue 3.6.10 |Beimonnenne koHTpoabHOM paboTsl Ne 3 mo Teme «KopHu, cTenenu u 1 1.1 19,24,34 1.2,1.5,2.18
TEeOpHs sorapudMb»

Paznen 4 IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 12

Tema 4.1 IIpsimble B IpoCcTpaHCTBE 1

3ansatue 4.1.1  |IlapanienbHOCTb NPSMON U IJIOCKOCTH. 1 1.1 1.7,2.7,3.6
Teopus
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Tema 4.2

Il;1ockoCTH B IPOCTPAHCTBE

3anstue 4.2.1 |IIpaktuueckas padora :Ne 11 [lepnenauKyIsipHOCTD IPAMONA U 1.1,2.25 1.5,2.7,3.6
MPaKTUYECKOE |TIOCKOCTH.

3aHATUE

3ansatue 4.2.2  |[lepneHauKysip ¥ HAKJIOHHAS. 1.1,2.25 1.4,2.2,3.6
Teopus

3ansarue 4.2.3 |Pemienue 3a1a4 ¢ NOMOIIBIO TEOPEMBI O 3-X MEPHEHIUKYJIIApAX 1.1,2.25 1.7,2.2,3.2
MPaKTUYECKOE

3aHATHE

3anstue 4.2.4 |Yron Mexay NpsMOU U MIOCKOCTBIO. 1.1,2.25,2.28 1.5,2.3,3.6
TEOpHs

3ansarue 4.2.5 |Pemenue 3ama4d v yrpaxxHeHU Ha ONPEACIICHUE yTiia MEXIY NPSIMOUN 1 1.1,2.25,2.28 1.5,2.4,3.6
MPaKTUYECKOE |IIOCKOCTHIO

3aHATHE

3anstue 4.2.6 |/AByrpanssiii yroa. TpexrpaHHblil yroiy. YToa Mexay II0CKOCTSIMU 2.25,2.26 1.9,2.4,3.6
TEeOpHst

3anstue 4.2.7 |lIpaktudeckas padora Ne 12: Pemenue 3am1au u ynpaxHeHUN Ha 2.25,2.28 1.7,2.4,3.6
MPaKTUYECKOE |MEePIEeHIUKYISPHOCTD IBYX IUIOCKOCTEN

3aHATHE

Tema 4.3 I'eomeTpuueckne nmpeodpa3zoBaHus MPOCTPAHCTBA.

3anstue 4.3.1 |['eomeTpudeckue nmpeoOpa3oBaHus MPOCTPAHCTBA: aPATLICTbHBINA 1.1,2.25 1.4,2.2,3.6
TEeOpHst MEePEHOC, CUMMETPHUSI OTHOCUTENIHHO MJIOCKOCTH.

3anstue 4.3.2 |Ilnomanps OpTOrOHAIBHON MTPOEKITUH. 2.28,2.30 1.5,2.4,3.6
MPaKTUYECKOE

3aHSTHE

3anstue 4.3.3 |M300pakeHne MpOCTPaHCTBEHHBIX (UTYP. 1.1,2.28 1.7,2.7,3.6
TEOpHst

3anstue 4.3.4 |KontpomnsHas padora Ne 4 o reme «IIpsimMble 1 TIIOCKOCTH B 1.1, 2.25 1.5,2.4,3.7 2.25,2.26,2.30
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MPAKTUYECKOE |MPOCTPAHCTBEY.
3aHITHC

Paszpnen 5 Koopaunatsl 1 BeKTOpPHI 18

Tema 5.1 KOOPAUHATHI U BEKTOPbI 18

3anstue 5.1.1 |[IpsmoyronbHas (qekapToBa) cCTeMa KOOPJAMHAT B IPOCTPAHCTBE. 1 1.1 1.5,2.4,2.8,3.6
TEOpUst

3ansarue 5.1.2  |@opmyiia pacCTOSIHUS MEKIY ABYMs TOUKaMHU. 1 1.1 1.7,2.3,3.6
MPaKTUYECKOE

3aHITHC

3anstue 5.1.3 |YpaBHeHus chepsl, TUIOCKOCTH U TIpsIMOU. Penienue 3amauq 1 1.1,2.28 1.9,24,3.2
MPaKTUYECKOE

3aHATUC

3anstue 5.1.4 |BekTopsl. CI0KeHHE, BHIYUTAaHUE, YMHOKEHHE BEKTOpA HA YHCIIO 1 1.1 19,24,3.6
TEOpUst

3anstue 5.1.5 |KommianapHocTh BEKTOpOB. PasznoxeHnue BekTopa 1o TpeM 1 1.1, 2.28 19,23,24,3.2,
Teopus HEKOMILJIAHAPHBIM BEKTOPAM. 3.6
3ansarue 5.1.6 |[CroxeHne BEeKTOPOB, 3aJJaHHbIX CBOMMH KOOpJAMHATAMU. Y MHOKEHUE 1 1.1,2.28 1.5,2.3,3.6
TEeOpHst BEKTOpAa Ha YHUCJIO.

3anstue 5.1.7 |Pemenue 3aganuii Ha ONpEEICHUE MOTYJISI BEKTOPA, Ha CJIOKECHHE 1 1.3,2.28 1.5,1.7,2.3,3.2,
Teopus BEKTOPOB. 33
3anstue 5.1.8 |Pemenue 3amay u ynpakHeHui no teme «BekTopsi». 1 1.1 1.7,2.4,3.2
MIPaKTUYECKOE

3aHITHC

3anstue 5.1.9 |Pemenue 3aganuii no reme "[IpsimoyrosbHas (iekapToBa) cucteMa 1 1.1,2.25,2.26,2.28| 1.5,2.4,3.2,3.3
MpakTU4YeCKoe |koopauHat"

3aHATUC

3anstue 5.1.10 |Pemenue 3aqanuii Ha BEIYUCICHUE KOOPAMHAT BEKTOPA, JTHHBI 1 1.1,2.28 1.5,2.3,3.2
MPaKTUYECKOE |BEKTOpA.
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3aHATUC

3anstue 5.1.11 |IIpaktudeckas padora Ne 13: Pemenue 3amau Ha onpeencHue 1.1,2.28 1.5,2.5,3.2
MPaKTUYECKOE |KOOPAMHAT BEKTOPOB.

3aHATHE

3anstue 5.1.12 |CkangpHoe Npou3BeAeHUE BEKTOPOB. YTOJI MEXKIY JIByMsI BEKTOpaMH. 1.1,2.28 1.7,2.2,3.2
TEeOpHst

3anstue 5.1.13 |Pemenue 3a1a4 v ynpakHEHUI Ha ONpe/IesIeHNEe CKaIsIPHOTO 1.1,2.28 1.4,2.4,3.2
MPaKTUYECKOE |MPOU3BEACHUS BEKTOPOB.

3aHSTHE

3ansarue 5.1.14 [Mcnonb30BaHre KOOpAUHAT U BEKTOPOB MPU PEIICHUU 1.1 1.5,2.3,3.2
TEeOpHst MaTeMaTHUYECKUX U MPUKIIATHBIX 3a/1a4.

3anstue 5.1.15 |Mcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PELLICHUU 1.1 1.13,2.1,3.2,34
Teopus MaTeMaTHYeCKHUX U MPUKIAJIHBIX 3a/1a4.

3anstue 5.1.16 |HaxoxaeHue npoekiuu BEKTOpa Ha OCh 1.1, 2.28 19,2.3,3.2
MPaKTUYECKOE

3aHATUE

3anstue 5.1.17 |Pemenue 3a1au u ynpaxkHeHuil no teMe «KoopIMHATBI U BEKTOPHD». 1.1,2.28,2.32 1.5,2.3,33
MPAKTHYECKOE

3aHsTUE

3anstue 5.1.18 |Beinmonnenne KOHTposibHOM paboTel Ne 5 o Teme «KoopauHaTel u 1.1, 2.28 19,24,33 1.1,2.28,2.32
Teopus BEKTOPBI»

Pa3neu 6 DJIeMeHTbl KOMOMHATOPUKH

Tema 6.1 OcHOBHBIC IOHATHSI KOMOMHATOPUKH

3anstue 6.1.1 |OcHOBHBIC IOHATHS KOMOMHATOPHKH. 1.1, 2.18, 2.35 1.5,2.3,3.7
Teopus

3anstue 6.1.2 |Pemienue 3aa4 Ha MOACYET YUCHIA IEPECTAHOBOK U Pa3MEILICHUM. 1.1, 2.35 1.5,2.3,3.7

IIPaKTUYECKOE
3aHATHE
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3anarue 6.1.3 |Pemrenune 3ama4d Ha 1MocyeT ynciia COYSTaHHM. 1 1.1, 2.35 19,2.3,3.7
IPAKTHYECKOE
3aHATHE
3anstue 6.1.4 |[[Ipaktuueckas padora Ne 14. Pemenue 3a1a4 Ha nepeOop BapuaHTOB. 1 1.6,2.35 1.9,2.7,3.7
MPAKTHYECKOE
3aHATHE
Tema 6.2 ®opmy.a bunoma Herorona 4
3anstue 6.2.1 [Dopmyna OuHoMa HeroToHa. CBOMCTBa OMHOMHATIBHBIX 2.35 1.9,2.5,3.7
TEOpHs ko3 uimeHToB
3anstue 6.2.2 |Tpeyronbuuk [lackans. Pemenue 3ananuii Ha npuMeHeHue Gopmyisl 1 2.35 1.7,2.5,3.7
npakTuueckoe |0mHoMa HeioToHa.
3aHATHE
3anstue 6.2.3 |Pemenue 3anau u ynpaxsaenui no reme Gopmyna 6uaoma HerotoHa. 1 2.35 1.7,2.3,3.7
HPaKTUYECKOe
3aHsTHE
3anstue 6.2.4 |BoinonHeHue KOHTPOJIbHOU paboThl Ne 6 o Teme «DeMeHThI 1 2.35 1.7,2.2,3.7
TEOpHsI KOMOUHATOPUKM».
Paszpnen 7 DJIeMEeHThI TeOPHHU BEPOATHOCTEH. DJIeMEHThI MATEeMATHYeCKOI 14

CTATHCTHKH.
Tema 7.1 JJieMeHThI TEOPUH BEPOSITHOCTEI. 8
3anstue 7.1.1 |CoObiTHE, BEPOSITHOCTH COOBITHS 1 1.6 1.5,2.3,3.7
Teopus
3anstue 7.1.2 |CnoxxeHue BEpOsSATHOCTEH 1 1.6,2.36 1.5,2.3,3.7
Teopus
3anstue 7.1.3 |BeruncneHue BeposSTHOCTH COOBITHS, CIIOKEHHE BEPOSTHOCTEH 1 1.6,2.36 1.5,2.3,3.7
PaKTUYECKOe
3aHsTHE
3anstue 7.1.4 | YMHOXeHUE BeposTHOCTEH. [IoHATHE O HE3aBUCHMOCTH COOBITHH. 1 1.6,2.36 1.4,2.2,3.7
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Teopus

3ansarue 7.1.5 |[[duckperHas cnydaiiHas BEIMYMHA, 3AKOH €€ paclpeeeHus. 1 1.3,2.36 1.9,2.5,3.7
TEOpHst

3anstue 7.1.6 |YucnoBble XapaKTEPUCTUKH JUCKPETHON CIIy4aiHOMN BEJIMYUHBI. 1 1.1,2.36 1.7,2.2,3.7
Teopus

3ausarue 7.1.7 |[loHsarHe o 3akOHE OOJIBLINX YUCET 1 1.1,2.36 1.5,2.3,3.2,3.5
TEOpHs

3ausarue 7.1.8 |Pemenue ynpaxHeHU MO TeMe 1 1.1,2.36 1.5,2.3,3.7
MIPaKTUYECKOe

3aHATHE

Tema 7.2 JJIeMEeHThI MATEMATHYECKON CTATUCTHKH. 6

3anstue 7.2.1 |IIpeacraBnenue naHHBIX (TaONULBL, AUATPAMMBI, TPA(UKH). 1 1.4 1.5,2.3,3.7
Teopus ['enepanbHas COBOKYNHOCTb, CpeIHEE apU(PMETUUECKOE, MeIuaHa

3anstue 7.2.2 |IIpaktudeckas padora Ne 15. Permenue 3ananuii Ha IPeICTaBICHHE 1 1.1,2.36 1.9,2.2,3.7
NPaKTUYECKOE |IaHHBIX, TeHEPAJIBHYIO COBOKYITHOCTb, CpeIHEE apu(PMETUIECKOE,

3aHATHE MeNaHy.

3anarue 7.2.3 |[lonsTue o 3agadyax MaTeMaTHYECKOM CTATHCTHKH. 1 1.1, 2.36 14,2.1,3.2
MPaKTUYECKOe

3aHATHE

3ansarue 7.2.4 |Pemenue 3a1a4 v ynpaKHEHUH 110 TEME 3JIEMEHTHI MATEMAaTUYECKOU 1 2.36 1.7,2.2,3.7
MPAKTUYECKOE |CTAaTHCTHKH.

3aHATUE

3anstue 7.2.5 |BrimomHeHne KOHTPOIBHOM paboThl Ne7 1o Teme "DineMeHTHhI 1 1.6, 2.35,2.36 1.9,25,3.7 1.6,2.35,2.36
TEOpUs MaTeMaTHYECKOM CTAaTUCTUKU".

3aunsarue 7.2.6 |HUTorooe 3aHsTHE 110 TeME « DJIEMEHTbI TEOPUU BEPOATHOCTEHN U 1 1.1 1.5,2.3,3.7
MPaKTUYECKOE |MATEeMaTUYECKON CTAaTUCTUKM»

3aHATHE

Pa3nen 8 OCHOBBI TPUTOHOMETPHH 27
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Tema 8.1 Yucii0Bast OKPYKHOCTH 8

3ansarue 8.1.1 |PaguanHoe u rpanycHoe u3MepeHHe yrioB U ayr. Yucnosas 1 1.1 1.4,2.3,34

Teopus OKpPY’KHOCTb.

3anarue 8.1.2 |Pemenue 3amanuii Ha onpeaereHre rpaayCHON U pailaHHON 1 1.1,2.6 1.5,19,2.3,24,

Teopus BEINYMHBI yIri10B. CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC 34
JEUCTBUTEILHOIO YHCIIa

3ansTtue 8.1.3 |3HaKu ¥ 3HaYEHUsI CUHYCA, KOCUHYCA, TAHI€HCA U KOTaHT'€HCa 1 2.6 1.7,2.2,34

Teopus

3anstue 8.1.4 |CooTHOIIEHHE MEXTYy TPUTOHOMETPUUECKUMH (QYHKIUSIMU OHOTO 1 1.1 1.7,2.2,3.4

Teopus apryMeHra

3anstue 8.1.5 [IIpaktuueckas padorta Ne 16 : Pemenue 3a1a4 u ynpaxHeHUH Ha 1 24 1.9,2.5,34

IPAaKTUYECKOE [COOTHOLICHHE MEXY TPUTOHOMETPUYECKUMHU (YHKIUAMHU OJHOTO

3aHsTHE apryMmeHra

3anstue 8.1.6 [YeTHOCTh M HEYETHOCTH TPUTOHOMETPUIECKHUX (PYHKITHI. 1 24 1.7,2.2,3.4

TEOpHs

3anstue 8.1.7 |IIpaktuueckas padora Ne 17 : Pemenue 3a1anuii Ha npuMeHEHUE 1 24 1.5,2.4,3.4

MPAKTUYECKOE |4ETHOCTH U HEYETHOCTH TPUTOHOMETPHUUECKUX (QYHKIUI

3aHsTHE

3ansatue 8.1.8 |HaxoxaeHue ogHOI TPUTOHOMETPHUECKON (DYHKIIMU TIO 33JJAHHOMY 1 24 1.5,2.4,34

Teopus 3HAYEHUIO APYTOil.

Tema 8.2 Dopmy.Jibl CJI0KEHUS M IPUBEACHUS. 3

3ansarue 8.2.1 |PopMyJibl CIOKEHUS. 1 2.6 1.9,2.4,34

Teopus

3ansarue 8.2.2 |[Dopmylibl IPUBEACHUS. 1 2.6 1.5,2.3,34

Teopus

3anstue 8.2.3 |Pemenue 3amau u ynpaxHeHUH Ha IpUMEHEHNE (POPMYIT CIIOXKEHUS U 1 2.6 1.7,2.2,3.4

NpaKTUYECKOe |mpuBeneHus.

3aHsTHE
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Tema 8.3 Tpuronomerpuyeckue GpopmyJibl IBOHHOI0 U MOJJOBUHHOIO

aprymMeHra.
3ansrtue 8.3.1 |Tpuronomerpuyeckue GyHKIUHU IBOHHOTO apryMeHTa 24 1.9,2.4,34
Teopus
3anstue 8.3.2 |Tpuronomerpuueckue GyHKIUHU MTOJIOBUHHOTO apryMeHTa 24 1.9,2.4,34
TEOpHsI
3ansrtue 8.3.3 |[Ipeobpa3oBanue BbIpaXeHHUH ¢ MOMOLILIO (POPMYJT JBOMHOTO U 2.4 1.9,2.3,34
IPAKTUYECKOE |[IOJIOBUHHOI'O apryMEHTA.
3aHATHE
Tema 8.4 IIpeoOpa3oBanns Npou3BeIeHUs] TPUTOHOMETPHYECCKUX QyHKIUH B

CyYMMY M Pa3HOCTb, 1 HA000POT.
3anstue 8.4.1 |IIpeobpa3oBaHus MPOU3BEICHUS TPUTOHOMETPHUIECKUX (QYHKIIUN B 2.6 1.7,2.2,3.4
Teopus CYMMY U pa3HOCTb, 1 HAO0OPOT
3anstue 8.4.2 |Pemenue 3a1a4 v ynpaxHEeHU Ha IpeoOpa3oBaHus IPOU3BEICHUS 24,2.6 1.5,2.3,34
NPaKTUYECKOEe |TpUroHOMEeTpuuecKuX (PyHKIHMH B CyMMY U pa3HOCTb, 1 HA00OPOT
3aHsTHE
3ansrtue 8.4.3 |[IpeoOpa3oBaHue NpOCTEHIINX TPUTOHOMETPHUUECKHUX BbIPAXKEHHH. 24 1.9,2.4,34
Teopus
3anstue 8.4.4 |Pemenue 3agau u ynpakHeHui Ha ipeoOpa3oBaHUe MPOCTEUIITNX 2.6 1.7,2.2,3.4
IPaKTUYECKOE |TPUrOHOMETPUUECKUX BBIPAXKEHUH.
3aHsTHE
Tema 8.5 CpoiicTBa ¥ rpa@)MKU U TPUTOHOMETPUYECKUX (PYHKIHIA.
3anstue 8.5.1 |CsoiicTBa u rpaduku GyHKIUN y=sin X; y=COS X 24 1.9,2.8,34
Teopus
3anstue 8.5.2 |Pemenue ynpakHeHuii Ha cBOMCTBA U rpaduku QyHKIHHA, y=sin X; 24 1.7,2.4,3.4
IpakTH4YecKoe [y=cos x
3aHsTHE
3anstue 8.5.3 |CoiicTBa u rpaduku QyHKINU y = tg X; y = ctg X 2.4 1.5,1.7,2.2,2.9,
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MPAKTHYECKOE 34
3aHsTHE
Tema 8.6 Tpuronomerpuyeckue ypaBHeHHs U HEPABEHCTBA. 6
3ansrtue 8.6.1 |IIpocreiinye TPUroHOMETPUUECKHUE YPABHEHUSI. 24 1.7,2.2,2.3,3.4
TEOpHs
3ansarue 8.6.2 |PemieHure TpUroHOMETPUUECKUX YPaBHEHUH, CBOISIINXCS K 1 24 1.5,2.1,2.5,3.4
IIPAaKTUYECKOE |IIPOCTEHMIINM.
3aHsTHE
3anstue 8.6.3 |PemieHne TpUroHOMETPUYECKUX YPaBHEHUH. 1 24,2.18 19,24,34 2.18,2.4,2.6
HPaKTUYECKOe
3aHsTHE
3ansrtue 8.6.4 |IIpaktuueckast pabora Ne 18 : PerieHne TpUroHOMeTpUYECKUX 1 24 1.9,2.4,34
IpakTUYeCKoe |ypaBHeHUiA,
3aHsTHE
3anstue 8.6.5 |IIpocTeiime TPUroHOMETPUYECKUE HEPABEHCTRA. 1 2.4,2.10,2.11 1.7,19,2.2,2.7,
TEeOpUst 34
3anstue 8.6.6 [BrimonHeHne KOHTPOIbHOM paboTsl Ne 8 o Teme « TpuronomeTpus» 1 2.4,2.12 1.9,2.1,3.3
TEOpHsI
Paznen 9 DyHKUMH, NX cBoiicTBa U rpadukn. CTeneHHble, MOKAa3aTeJbHbIE, 18

JorapupmMmuyeckne 1 TPUroHoMeTprUYeckre QyHKIUN
Tema 9.1 DOyHKIUH, UX CBOICTBA U I'PaduKH. 8
3anstue 9.1.1 |Oynkmuu. O61acTh onpeieTIeHUs 1 MHOKECTBO 3HAYCHUH. 2.8 1.5,2.4,3.5
Teopus
3anstue 9.1.2  [['paduk pynxmm, noctpoenne rpagukoB GyHKIHNA, 3aTaHHBIX 1 24 1.10,2.4,3.5
HPaKTUYECKOE |pazauMuHbBIMU crioco0am
3aHsTHE
3anstue 9.1.3  |IIpakTudeckas pabora Ne 19. Pemenue 3ananuii Ha onpeaencHue 1 2.10 14,19,2.1,2.5,
NPAaKTUYECKOE |CBOHCTB (PyHKIIUH. 32,35
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3aHATUC

3anstue 9.1.4 |IIpomexyTku Bo3pactanus u yosiBanus ¢pyHkiun. Hanbonpiiee u 1 2.9 1.7,2.2,2.3,3.3,
TEOPHS HaMMEHbIIIee 3HAYeHUs! PYHKINHU, TOUKHA IKCTPEMYMa. 3.5
Zanstue 9.1.5  |['padmyeckas uaTepriperanus rpadukoB GyHKITHA. 1 2.10 1.5,1.7,2.1,2.2,
Teopus 3.5
3anstue 9.1.6 [[Ipumeps! QyHKIIMOHAIBHBIX 3aBUCUMOCTEN B peaJIbHBIX MPOLIECCax U 1 2.11,2.12 1.9,2.5,3.5
Teopus SIBIICHHSIX.
3anstue 9.1.7 |O6patubie pyHkimuu. O6IacTh ONpeAeICHUs U 00J1acTh 3HAYCHUI 1 2.10 1.7,2.2,3.5
Teopus obpatHoit ¢pyHkuuu. ['paduk oOpaTtHON GyHKIMU.
3anstue 9.1.8 |Apudmernyeckue onepanuu Hax GyHKIuAMU. CrioxxkHast QyHKIUSA 1 2.9,2.10 1.5,1.7,2.2,2.3,
TEOpHs (xomMTIO3UIIHsA). 33,35
Tema 9.2 . CTeneHnHble, NOKa3aTeJbHbIC, JJOrapu(pMuiecKue u 10

TPUTOHOMETpHYecKHEe PYHKIINHU.
3anstue 9.2.1 |Crenennas QpyHKIusI. 1 2.9 1.5,2.3,3.5
IIPAKTHYECKOE
3aHATHE
3anstue 9.2.2 |IlokasarenbHas u JorapudmMudeckas GyHKIIHH. 1 1.1,2.6 1.5,2.3,3.5
Teopus
3anstue 9.2.3 |OOpaTHble TpUrOHOMETpHUUYECKUEe (PYHKIIUHU Y = arcsin X; y = arccos x 1 1.1,2.6 1.7,1.9,2.2,2.5,
TEeOpUst 3.5
3anstue 9.2.4 [IIpeoGpaszoBanus rpadukoB. [lapamienbHblil epeHoc, CAMMETpHUs 1 1.1 1.5,2.3,3.5
TEOpHsI OTHOCHUTEIIHO Hayauia KOOPAUHAT, CAMMETPHS OTHOCUTEJIBHO MPSIMOM

y =X.
3anstue 9.2.5 [Pactshxenue u cxxarue rpagukoB QyHKIHMA BIOIH OCEH KOOPAUHAT. 1 1.1 1.9,2.5,3.5
HPaKTHYECKOe
3aHsTHE
3anstue 9.2.6 |[loctpoenue rpaduKoB ¢ MOJIYJIEM. 1 1.1 1.9,2.4,3.5
pPaKTUYECKOe
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3aHATUC

3anstue 9.2.7 |IIpaktudeckas padora Ne 20: Pemenue 3amanuii Ha npeodpa3oBaHue 1 2.33 1.9,2.4,3.5
MpaKTHYeCKoe |rpaduKoB.
3aHATHE
3anstue 9.2.8 |IIpeoOpazoBanue rpauKOB TPUTOHOMETPHUECCKUX (PYHKIIUN y=Sinx, 1 1.1 1.7,2.2,3.5
Teopus y=cosx. [IpeobpazoBanne rpaguKoB TPUTOHOMETPUIECKUX PYHKIUI

y=tgx, y=ctgx.
3anstue 9.2.9 |Beimonnenue koHTpoabHOM paboTsl Ne 9 o Teme "CBolicTBa u 1 1.1,2.9,2.10 1.7,2.2,3.5 2.10,2.11, 2.12,
TEOpUs rpaduxu QyHkmin" 28,29
3anstue 9.2.10 |IIpeobpazoBanue rpadKoOB TPUTOHOMETPUUECKUX (DYHKITUN 1 1 1.1 1.7,1.9,2.2,2.4,
NPaKTUYECKOE |0OpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIUI 25,29,35
3aHATHE
Pa3znen 10 MHororpaHHuKH 16
Tema 10.1 IlonsiTHE MHOIOrpaHHUKOB. BHAbI MHOTOIPAHHUKOB. 10
3anstue 10.1.1 [[TonsiTe MHOTOrpaHHUKOB. Bepuinael, peOpa, TpaHl MHOTOTpaHHHKA. 1 1.1,2.22,2.27 1.4,19,2.3,2.4,
Teopus MHororpanHsie yribl. BeIykiible MHOTOTpaHHUKH. 3.6
3anstue 10.1.2 |IIpakTudeckas padora Ne 21 Pa3BepTka MHOTOIPaHHHKOB. 1 1.1,2.27 1.7,2.2,3.6
MPaKTUYECKOe
3aHATHE
3anstue 10.1.3 |IIpusma npsimas u HakiioHHAas1. [TpaBuibHas nmpusma. 1 1.1,2.27 1.7,19,2.2,2.5,
Teopus 3.6
3ansarue 10.1.4 [HaxoxaeHre 31€MEHTOB U TJIOMIAAN MOBEPXHOCTH ITPU3MBI. 1 1.1,2.23,2.28 19,24, 3.6
MPaKTUYECKOe
3aHATHE
3anstue 10.1.5 |[Tapannenenunen, kyo6. 1 1.1 1.5,2.4,3.6
TEeOpHst
3anstue 10.1.6 |ILnomaas MOBEpXHOCTH MapajuiesienuIea 1 Kyoa. 1 1.1 1.7,2.2,3.6

Teopus
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3anstue 10.1.7 |IIpakTudeckas padora Ne 22 Pemenue 3a/1a4 Ha HAXO0XKJACHHUE TUIOIIAIH 1 1.1,2.24,2.31 19,2.3,3.6
MPAKTHYECKOE |MOBEPXHOCTH Mapasuieienuneia u Kkyoa.

3aHSATHE

3anstue 10.1.8 |IIupamuna. [IpaBunpHas nupamua. Y ceueHHasi TUPAMUIA. 1 1.1,2.31 14,2.4,3.6
TEOpHs

3ansarue 10.1.9 |[[1nomaas mOBEpXHOCTH MUPAMUIBI. 1 1.1 1.10,1.4,2.3,3.6
TEeOpHst

3ansarue [TpakTuueckas padota Ne 23: Pemenue 3aa4 Ha HAX0XKICHHUE 1 1.1,2.34 19,2.5,3.6
10.1.10 TJIONIAAN TOBEPXHOCTH MUPAMUJIBI.

MPaKTUYECKOE

3aHSATHE

Tema 10.2 CuMMeTpus H ce4eHHs] B MHOTOTPAHHHMKAX. 6

3anstue 10.2.1 [Cummerpus B kyOe, B mapajuieNenumesie, B Ipu3Me 1 B TUpaMUIe. 1.1 1.4,15,1.7,2.2,
Teopus 2.3,24,3.6
3anstue 10.2.2 |Ceyenue kyda, MPU3MBI. 1 1.1,2.29, 2.31 19,24, 3.6
TEeOpHst

3anstue 10.2.3 |[locTpoenue ceuenuii B kyoe, B Ipu3Me 1 1.1 1.5,2.2,3.6
MPaKTUYECKOE

3aHATHE

3ansarue 10.2.4 [Pemenue 3a1a4 Ha MOCTPOECHUE CEUEHUM B MUPAMUJIE. 1 1.1,2.29,2.33 14,19,2.3,3.6
MPaKTUYECKOE

3aHSATHE

3ansarue 10.2.5 |Pemenue 3am1a4u u yrpaxHeHUH Ha TOCTPOCHUE CEUCHU B 1 1.1,2.24 1.7,2.2,3.6
MPaKTUYECKOE |MHOTOTpaHHUKAX.

3aHSATHE

3anstue 10.2.6 |Boimonnenue koHTpoibHOM paboThl Nel0 mo Teme « MHOTOTpaHHUKID) 1 1.1 19,24,3.6 2.23,2.24,2.28,
Teopus 2.29,2.34
Paznen 11 Tesa 1 NOBEPXHOCTH BpallleHUS. 12
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Tema 11.1

TeJsia ¥ IOBEPXHOCTH BpallleHHS.

Sauarue 11.1.1
TEOpHs

Humaap

1.1

1.10, 2.5, 3.6

Sausarue 11.1.2
TEeOpHst

Konyc. YceuenHnsblii KOHYC.

1.1,2.23,2.24

1.5,2.4,3.6

3ausarue 11.1.3
MPAKTHYECKOE
3aHATHUE

ITpakTuueckas pabora Ne 24. PenieHue 3ajaHuil Ha HAX0XAECHHUE
3JIEMEHTOB LIWJINH]IPA, KOHYCA.

1.1

1.5,2.4,3.6

3ausarue 11.1.4
MPaKTUYECKOE
3aHATHE

Pemienue 3aganuii Ha HAXOXKJAECHUE JIEMEHTOB LIWJIMH]IPA, KOHYCA,
YCEUYEHHOI'0 KOHYCa

1.1

1.9,2.3,3.6

3ausarue 11.1.5
TEOpHst

[Iap u cdepa, ux ceyeHusl.

2.27,2.34

1.5,2.5,3.6

3ausarue 11.1.6
Teopus

KacarenbHast IiockocTsb K cdepe.

1.1

1.5,2.3,3.6

Sauarue 11.1.7
MPAKTHYECKOE
3aHATHE

Pemenwue 3anay no Teme "KacarenbHast mockocTh K chepe"

2.23,2.24,2.27

1.7,2.2,3.6

3ausarue 11.1.8
MPAKTHYECKOE
3aHATHE

Pemenue 3aganuii Ha MOCTPOEHUE OCEBBIX CEUCHUM U CEYEHUM,
MapajuIeJIbHbIX OCHOBAHUIO.

2.27,2.28,2.29

1.10,1.7,2.2,2.3,
3.6

Tema 11.2

(I)OpMy.]'II)I JJIS1 BLIYHMCJIEHUS IJI01Haaen HOBerHOCTeﬁ BpalmeHus.

3ausarue 11.2.1
TEOpUst

N3ydenne popmyabl U011 TOBEPXHOCTEN LIMIMHAPA U KOHYCA.

2.27,2.28

1.9,2.3,3.6

3ausarue 11.2.2
MPaKTUYECKOE
3aHATHE

[TpakTuyeckas pabota Ne 25: Pemienue 3aau 1 ynpaxHeHUH Ha
HaXO0XJIEHWE IUIONAJeH MMOBEPXHOCTEN IWIMHAPA U KOHYCA.

2.28,2.34

1.5,2.4,3.6

3ausarue 11.2.3

Pemenne 3ama4 u ynpaxHeHUH Ha HaXOK/ICHUE IIJIOMAIN

1.1

1.7,1.9,2.2,2.3,
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MPAKTUYECKOE |MOBEPXHOCTHU CQEPBHI. 3.6
3aHATUE

3anstue 11.2.4 |Beimonnenue koHTponbHOM paboThl Nell mo Teme "Tena u 1.1, 2.23, 2.24, 1.5,2.3,3.2
Teopus MOBEPXHOCTH BpalieHus". 2.27,2.34

Paznen 12 HN3mepenus B reoMeTpun

Tema 12.1 ®opMyJIbl VI BBIYMCICHHSA 00bEMOB MHOTOTPAHHHKOB.

3ansatue 12.1.1 [O0bem u ero usmepenue. MurerpansHas popmyia oobema. @opmyIisi 1.1,2.28,2.29 1.9,2.5,3.6
TEOpHs o0BbeMa MPU3MBI.

3anstue 12.1.2 |IIpakTudeckas padora Ne 26. Perienue 3a1a4 Ha HAX0XJICHHE 00bemMa 1.1 19,2.5,3.6
MPaKTUYECKOE |MPU3MBI.

3aHATHE

3anstue 12.1.3 [@opmyinel 00bemMa Kyda, IpSMOYTOJIBHOTO MapasliesIenunesa. 1.1,2.27 1.4,2.3,3.6
TEOpHs

3anstue 12.1.4 |IIpaktudeckas padora Ne 27: Pemenue 3a1au Ha HaX0XACHUE 00BbeMa 1.1,2.23,2.27,2.34] 1.5,19,24,3.6
MPaKTUYECKOE |MHPaMMUJIBI.

3aHATHE

Tema 12.2 ®opmy.Jibl 11 BBIYMCICHUSI 00bEMOB TeJl BpaleHus.

3anstue 12.2.1 [@opmynel 00beMa HUIMHAPA U KOHYCA. 2.27 1.7,2.2,3.6
TEOpHs

3anstue 12.2.2 |Pemenne 3a1a4 Ha onpeneneHne o0beMa MUWJIMHIPA U KOHYCA.. 1.1,2.27,2.28,2.34| 1.5,1.7,2.2,2.5,
IIPAKTHYECKOE 3.6
3aHATHE

3anstue 12.2.3 |IIpaktudeckas padora Ne 28: ®dopmMysisl 00beMa mapa 1 TIoaau 1.1,2.27 1.9,2.4,3.6
npaKTHIeckoe |chepsl.

3aHATHE

3anstue 12.2.4 |Pemenue 3a1a4 1 ynpaxHEeHUI MO TeMe OTHOILLICHUE IJI01a el 1.1 14,1.5,2.3,3.6
MPAKTUYECKOE |MMOBEPXHOCTEH B 0O0HEMOB MOIOOHBIX TEII.

3aHATUE
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3ausarue 12.2.5
TEeOpHst

BrinonHenne KoHTpoabHOM padoTsl Ne 12 o teme "M3mepenus B
reomerpun’.

1.1

1.5,2.3,3.6

2.27,2.31

Pa3zpgen 13

Hauyana MmaTeMaTH4eCKOro aHaJau3a

48

Tema 13.1

ITonsiTHe MOCJ/I€A0BATEIBLHOCTH.

Sausarue 13.1.1
TEeOpHst

[TocnenoBarensHOCTH. CIOCOOBI 3aJaHUS U CBOMCTBA YHUCIOBBIX
OCJIEeJ0BAaTEILHOCTEN.

1.1

1.4,2.3,3.5

3ausarue 13.1.2
MPaKTUYECKOE
3aHATHE

Pemrenue 3amanuii o TeMe CIIOCOOBI 3aJaHUS M CBOMCTBA YHCIOBBIX
MOCJIEIOBATEILHOCTEM.

1.1

1.9,2.3,3.5

3ausarue 13.1.3
TEeOpHst

[Ipenen mocnea0BaTEIbHOCTH.

1.1

1.7,2.2,3.5

3ausarue 13.1.4
TEOpHs

CyMMUpOBaHHEe NOCIIEA0BATEIbHOCTEH. ['eoMeTprdeckas nporpeccust
U ee CyMMa.

1.1

19,23,3.5

3ausarue 13.1.5
TEOpHs

IlonsTue o HCIIPECPBIBHOCTU (b}/HKI_II/II/I

1.1

1.9,2.3,3.5

Sausarue 13.1.6
MPaKTUYECKOE
3aHATHE

Pemenve 3amanmii mo Teme HenmpepbIiBHAS (PYHKITHS.

1.1

1.9,2.4,3.5

Tema 13.2

ITonsiTEe MPOU3BOAHOI.

13

3auarue 13.2.1
TEOpHs

[TpousBonHas, e€ GU3NUECKUN CMBICIT.

1.1

14,2.1,3.2

Sausarue 13.2.2
MPaKTUYECKOe
3aHATHE

Pemennii 3amau Ha mpuMeHeHNE (U3UIECKOTO CMBICIIAa TPOU3BOHOM.

1.1

1.7,2.2,3.5

3ausarue 13.2.3
TEeOpHst

Tabnuia mpou3BOIHBIX.

1.1,2.13

1.9,2.5,3.5

3ausarue 13.2.4
MPaKTUYECKOE

[TpakTuueckas pad6ora Ne 29: Penienuie npuMepoB Ha HaXOXKICHHE
MIPOM3BOJIHON C TIOMOIIBIO TaOIHUIIBI.

1.1,2.13,2.14

1.9,2.5,3.5
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3aHATUC

3ausarue 13.2.5 [[IpousBoaHas CyMMBbI, pa3HOCTH, IPOU3BEICHUS, YACTHOTO. 1 1.1 1.5,2.3,3.5
TEOpHst

3anstue 13.2.6 |Pemenne npuMepoB Ha HAXOXKIECHUE TPOU3BOJAHBIX CYMMBbI, Pa3HOCTH, 1 1.1 19,24,35
MPaKTUYECKOE |IPOU3BEICHHMS, YACTHOTO.
3aHATHE

3anstue 13.2.7 |[IponsBoaHas ClI0KHON (YHKIUH. 1 1.1 1.5,2.3,3.5
Teopus

3anstue 13.2.8 [Pemenue npuMepoB Ha HaX0XKICHHE IPOU3BOIHON CIIOKHON (DYHKIIUH. 1 1.1 1.7,2.2,3.5
HPaKTUYECKOe
3aHsTHE

3anstue 13.2.9 |[IponsBogHas noka3aTelbHOMN U JorapupMuueckoil pyHKIMM 1 1.1 1.7,2.2,3.5
TEOpHs

3anaTue Pemienre nmpuMepoB Ha HAX0XKACHUE IIPOU3BOIHBIX I1I0KA3aTEIbHBIX U 1 1.1 1.9,2.4,3.5
13.2.10 JorapupMUUEcKux QyHKIIHH.
IIPAKTHUYECKOE
3aHSTHE

3aHsaTue Pemienue npuMepoB Ha HAXOKIEHUE TPOU3BOIHBIX 1 1.1 1.5,1.7,2.2,2.4,
13.2.11 TPUTOHOMETPUYECKUX (YHKIUH. 3.5
MIPaKTUYECKOE
3aHATHE

3aHsrTue I'eomeTpuueckuii CMbICT IPOU3BOAHOM. 1 1.1 1.9,2.4,3.5
13.2.12
TEOPHS

3ansarue Pemenue 3aga4 Ha HAXOXKJICHUE YPABHEHHI KacaTeIbHBIX. 1 1.1,2.14 1.7,1.9,2.2,2.5,
13.2.13 3.5
MPAKTUYECKOE
3aHITHE

Tema 13.3 Hccaenopanue GQyHKIHMH ¢ IOMOIIBIO IPOU3BOAHOM. 9
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Sausarue 13.3.1
TEeOpHst

[TpumeHeHne MPOU3BOHON K UCCIIENOBAHUIO (DYHKIIUH.

2.14

1.5,2.4,3.5

3ausarue 13.3.2
TEOpUst

HccnenoBanne pyHKIMIA ¢ TOMOIIbIO TPOU3BOAHOMN, IOCTPOECHUE
rpaMKOB ¢ IPUMEHEHHUEM POU3BOIHOM.

2.15

1.5,2.3,3.5

3auarue 13.3.3
MPAKTHYECKOE
3aHATHE

[Toctpoenue rpadukoB PyHKIHMI ¢ IPUMEHEHUEM TPOU3BOAHOM.

2.13,2.14

1.5,24,3.5

3ausarue 13.3.4
MPAKTHYECKOE
3aHATHUE

Pemenue 3ananmii Ha mocTpoenue rpadukoB GyHKIUN C MPUMEHEHHEM
MPOU3BOHOM.

2.14,2.15

1.9,25,3.5

3ausarue 13.3.5
TEOpUst

[IpousBoaHble 00paTHON GYHKIUU U KOMIIO3ULUU (YHKIIHH.

2.13

19,24,3.5

3ausarue 13.3.6
Teopus

[Tpumepsl HCIOJIB30BAHUS TPOU3BOJIHON I HAXOXKICHUS
HAWJIYYIIEro pemeHns B MPUKIIAJAHBIX 3a/1a9axX.

2.15,2.22

1.5,2.3,3.5

Sausarue 13.3.7
MPaKTUYECKOE
3aHATHE

Pemenue 3aI[aHPII>i Ha NCIIOJIb30BaHHUC HpOHSBO,I[HOﬁ I HaXOXKACHUA
HAaWJIy4dlIero pCuICHUA B MIPUKIIAJHBIX 3aJa4ax.

2.13,2.15

1.9,2.5,3.5

3auarue 13.3.8
TEOpHs

Haxosxnenue ckopocTu Juts Iporecca, 3a1aHHoro (hopMyJion U
rpaduKoM.

2.13,2.14,2.15

1.7,2.4,3.5

3ausarue 13.3.9
MIPaKTUYECKOE
3aHATHE

Pemenue 3aganuii Ha MOUCK CKOPOCTH TS MTPOIECCa, 3aJaHHOTO
bopmyIoit u rpaduKoMm.

2.15

1.5,2.5,3.5

2.13,2.14,2.15,
222,233

Tema 13.4

Bropasi npousBoaHas.

3auarue 13.4.1
MIPaKTUYECKOE
3QHATHE

Pewrenue 3a1au Ha HaXOXKJ€HUE BTOPOW MTPOU3BOIHOM, €€
reOMETPUYECKOT0 U (PU3UUYECKOTO CMBICTIA.

2.13,2.15,2.17

1.5,1.7,2.2,2.3,
3.5

3ausarue 13.4.2
TEOpHs

Brimonnenue kouTposasHOU padoTsl Nel3 no Teme «IIponsBoanHasy.

2.13

1.7,2.2,3.5
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Tema 13.5 IlepBooOpa3Hasi u MHTErpaJl. 18

3anstue 13.5.1 [[IepBooOpa3nas u uHTErpal. 1 2.16 1.4,2.3,3.5
TEOpHs

3ansarue 13.5.2 [[IpoekTHas neATEIBHOCTh 2 1.1 19,24,3.5
KOHCYJIbTaIus

3anstue 13.5.3 |HenocpeacTBeHHOE HHTETPUPOBaHKE 1 2.16 1.5,2.5,3.5
MPAKTHYECKOE

3aHsTHE

3anstue 13.5.4 |Pemenne 3aganuii Ha HAX0XACHUE TIEPBOOOPA3HBIX U HHTETPAJIOB. 1 2.16 1.5,1.6,2.3,2.5,
[IPaKTUYECKOE 32,35
3aHsTHE

3anstue 13.5.5 |Onpenenennsiii uarerpan. @opmyna Hetorona-Jleitonaua. 1 2.16 1.9,2.5,3.5
TEOpHst

3anstue 13.5.6 |Pemenue 3aanuii Ha HAXOXKICHUE OMPEICICHHOTO HHTETpasa. 1 2.16 1.7,2.2,3.5
MPAKTHYECKOE

3aHsTHE

3anstue 13.5.7 |[IpumeHenue onpeaeneHHOro NHTerpaia sl HaXOKICHUs IJI0IAaH 1 2.16 1.4,2.4,3.5
Teopus KPUBOJIMHEHHOM TPAIICLIUH.

3anstue 13.5.8 [[Ipaktuueckas padora Ne 30: Pemenue 3a1a4y Ha HaXOXKICHUE 1 2.16 1.9,2.4,3.5
MPAKTUYECKOE |TJIONIaAN KPUBOJMHEMHOMN Tpanenuu.

3aHsTHE

3anstue 13.5.9 |[Ipumenenue unTerpaia B (pU3MKE U FTEOMETPUU 1 2.16 1.9,2.5,3.5,3.8
Teopus

3aHsarue BrinonHnenne KOHTpoabHOM paboTsl o TeMe «IlepBooOpaszHas u 1 2.16 19,24,35 1.1, 2.16,2.17,
13.5.10 MHTErpan. 2.33
TEOpUst

3ansarue [IpruMmeneHre MaTeMaTHYECKUX METOJIOB JUJISL PELICHUS 1 1.1 14,19,24,2.9,
13.5.11 coJiepKaTeNIbHBIX 3aJ1a4 U3 PA3IUIHBIX 00JacTeil HAYKU U TIPAKTHUKH. 3.5
TEeOpHst
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3aHsaTue [IpoekTHas neqaTeIbHOCTh 2 1.1 19,24,3.5
13.5.12
KOHCYJIbTaIHs
3ansatue IToBTOpEHME NPONACHHOIO MaTEpPUAIA. 1 1.1 14,2.1,33
13.5.13
MPaKTUYECKOE
3aHATHE
3aHsaTHe Hrorosoe 3aHsaTHE 1 2.22 1.7,2.2,3.5
13.5.14
TEOpHs
3aHsaTue [IpoekTHas neqaTebHOCh 2 1.1 14,24,3.5
13.5.15
KOHCYJIbTaIHs

DK3aMeH 6

DK3aMeH 6

BCET'O:| 250

TemaTHuka HHAUBUAYAJBbHBIX NIPOCKTOB

. FeomeTpuueckue Tesia BOKpYT HacC

. I'padmueckoe pemeHne ypaBHEHU 1 HEPABEHCTB

. Je#icTBus ¢ MpUOTMKEHHBIMU YnCIaMu. AOCOTIOTHAS M OTHOCUTEIbHASI TOTPEIITHOCTH

. [Toctpoenue ceuenuii

. CUMMeTpus B apXUTEKType

. CummeTpus B mpupoje

. Bupycsl u 6akrepun: reomerpudeckasi popMa, pacrosioKeHHUe B IPOCTPAHCTBE, POCT YUCICHHOCTH
. Taitnpl nupamug

. FeomeTpuueckas HHTEpHpETaLUs KOMIUIEKCHOTO YKCIIa

. UcTopus maremaTuku

O 00 1 O L B W N —

—
=]

2.3. CBs3b ANTAKTHICCKUX €IMHUI C MPEAMETHBIMMU pE3yJibTaTaMU
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IIpeameTHbIE pe3yJIbTATHI

J_II/II[aKTI/IquKI/Ie C¢ANMHHIIBI

HNnaexcobl TeM 3aHATHHI

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

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

1.1.2

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

1.1.2

1.5 yHuBepcabHBINM XapaKTep 3aKOHOB
JIOTUKH MAaTEMAaTHYECKUX PACCYKJIECHUMN, UX
MIPUMEHUMOCTB BO BCEX 00JIACTIX
YEJI0BEYECKON AEATEIBHOCTH;

1.1.2

3.2 chopMHUPOBAHHOCTH MPE/ICTABICHUN O
MaTeMaTHYECKHUX MOHATHUIX KaK O
BOKHEHUIINX MaTEMAaTUUECKUX MOJICIISIX,
MO3BOJIIOIIUX OMKUCHIBATh U U3y4YaTh
pa3HbI€ MPOIECCHI U SBJIICHUS; TIOHUMaHUE
BO3MOKHOCTH aKCHOMATHYE€CKOIO
MOCTPOCHUSI MATEMAaTUYECKUX TEOPUI;

1.1 3HaueHne MaTeMaTHYECKON HAyKHU IS
peleHns 3a1a4, BOZHUKAOIINX B TEOPUHU U
IIPaKTHKE;

1.1.1,1.1.4,1.2.3,3.2.7,4.2.3,5.1.3,5.1.5,
5.1.8,5.1.9,5.1.10, 5.1.11, 5.1.12, 5.1.13,
5.1.14,5.1.15,5.1.16,7.1.7,7.2.3, 11.2.4,
13.2.1

2.1 BBIMONHATH apuMETUYECKUE IEHCTBUS
HaJl YMCJIaMU, COYETasl yCTHBIEC U
MUCHMEHHBIE TIPUEMBI;

1.1.1,1.1.3,1.1.4,1.1.5,1.2.1,1.2.2, 1.2.3

2.3 cpaBHUBATH YHCIIOBBIC BBIPAKEHUS; 1.1.3,1.2.2,1.2.3
1.3 3HaYeHue MPaKTUKU U BOMPOCOB, 1.1.4,1.1.5,5.1.7
BO3HUKAIOIIMX B CAMON MAaTEMAaTUKE JJIs

(dbopMHUpOBaHUS U PA3BUTHUS

MaTeMaTU4eCKON HAyKH;

2.2 HaxXOoauTh MPUOIMKEHHBIE 3HAUCHUS 1.1.5

BCJIMYMH U NOTPCUIHOCTHU BBIUMCJICHUIN

ctp. 37 u3 78




(aOcontoTHast U OTHOCUTEIIbHAS);

2.5 noap30BaThCs MPUOIMKEHHOU OLIEHKOMN
IPU IPAKTUYECKUX PACUETAX;

1.1.5

2.7 ucTonb30BaTh MPUOOPETCHHBIC 3HAHMS
¥ YMEHUS B IPAKTHUECKOMN JIEITETbHOCTH U
MIOBCETHEBHOM JKU3HU: JUIsI MPAKTUIECKUX
pacueToB 1o ¢hopmyiaMm, BKIIOYas
dbopmyIibl, CoiepKalllie CTEIECHH,
paauKaibl, Jorapu@msl U
TPUTOHOMETPUUECKHE (PYHKITUH,
UCTIOJIb3Ys PU HEOOXOAUMOCTH
CIIPaBOYHBIC MAaTEPHAIIBI M MPOCTEHIIIHE
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

1.1.5

1.4 ncropuro pa3BUTHS OHATHUS YUCIIA,
CO3JaHus MaTEMaTUYECKOIO aHAJIN3a,
BO3HUKHOBEHUS U PAa3BUTHSI T€OMETPUH;

1.2.1

2.28 BBIMOJIHATH YEPTEKU MO YCIOBUSIM
3azay;

1.2.2,5.1.3,5.1.5,5.1.7,5.1.9, 5.1.10,
5.1.11,5.1.12,5.1.13,5.1.16

2.4 HaXOAUTh 3HAYEHUS KOPHSI, CTEIICHH,
aorapupma, TPUrOHOMETPUUYECKHUX
BBIPAKCHUN HA OCHOBE OIPEICIICHUS,
WCIIOJB3YsI MPU HEOOXOAUMOCTH
UHCTPYMEHTAJIbHBIE CPEJICTBA;

3.2.3,3.24,3.2.7

2.6 BBITIOJTHATH MPE0OPa30BAHUS
BBIpaKEHUMN, TPUMEHSIST (HOPMYIIBI,
CBSI3aHHBIC CO CBOMCTBAMM CTCIICHEM,

323,324,327
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norapu(MoB, TPUTOHOMETPUIECKIX
dynxumii;

2.25 onuckIBaTh B3aUMHOE PACIOI0KEHUE
IPSIMBIX U TUIOCKOCTEMN B MIPOCTPAHCTBE,

apryMEHTUPOBATh CBOU CYXKJICHHS 00 3TOM

PaCIIOJIOKCHUU,

423,519

2.26 aHanMM3UPOBATh B MPOCTEUILINX
CJIy4asiX B3aUMHOE PaCIOJIOKEHNE
00BEKTOB B IPOCTPAHCTBE;

5.1.9

2.36 BBIUMCHIATH B IPOCTEUIIINX CITyUasiX
BEPOSITHOCTU COOBITUIN HAa OCHOBE
MoJicyeTa Ynciia UCXOI0B JJI aHaIu3a
peanbHBIX YUCIOBBIX JaHHBIX,
IPEICTABICHHBIX B BUJE IUArpamwm,
rpaduKoB; aHaIu3a nH(popMauu
CTAaTUCTUYECKOT0 XapaKTepa.

7.1.7,7.2.3

2.10 crpouTts rpaduKu N3y4CHHBIX
GyHKUIMN, WUTIOCTPUPOBATH IO TpaduKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKITUH;

9.13

2.23 pacrio3HaBaTh HA YEPTEKAX U
MOJEJIAX TPOCTPAHCTBEHHBIE (DOPMBIL;

11.2.4

2.24 COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C
UX OMHUCAHUAMHU, U300pKCHUSIMU;

11.2.4

2.27 nu3o0paxaTh OCHOBHbIC
MHOTOTPAHHUKHU U KPYTIIbIC TENa;

11.2.4
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2.34 BeIuKcCIECHU 00BEMOB U IUIOIIAAEH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPU
pelIeHn! MPaKTUIECKUX 3a7a4, UCTIONb3Ys
IpU HEOOXOUMOCTH CIIPABOYHUKHU U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

11.2.4

2.16 BBIUKCIATH B MIPOCTEUILINX CIIydasx
TUIOIIAU M 0OBEMBI C UCIIOJIb30BAHUEM
OINPEJEIEHHOr0 UHTETpaa;

13.54

3.3 BiIaJieHUE METOIAMHU I0KA3aTEILCTB U
QJITOPUTMOB PEIICHUS; YMEHUE UX
MPUMEHSITh, TPOBOJIUTH JI0KA3aTEIIbHBIC
paccykJeHUs B XOJI€ PEIICHUS 3a/1ay4;

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

1.1.6,1.2.4,1.2.5,1.2.6

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

1.1.6

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

1.2.4,1.25,3.25,3.2.6,5.1.9,5.1.17,
5.1.18, 13.5.13

2.18 pemiars panvoHalIbHBIE,
MOKa3aTelbHbIE, JIOTapuMHUUEcKHe,
TPUTOHOMETPUUYECKHUE YPaBHEHUS,
CBOJISIIIIMECS K TUHEUHBIM U KBaJIPATHBIM, a
TaK)Xe aHAJIOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

1.2.5

2.21 cocTaBusATh U pelIaTh YPaBHEHUS U
HEPABEHCTBA, CBSI3bIBAIOIIME HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE

1.2.5
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MPUKJIAIHBIX ) 3a7a4ax.

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

1.2.6

2.3 CpaBHMBATH YUCJIOBBIC BHIPAKCHUS;

1.2.6,3.2.5

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

2.2.6

1.2 mmapoty u B TO ke BpeMs
OrpaHUYEHHOCTb MPUMEHEHUS
MaTeMaTUYECKUX METO/IOB K aHAJIU3Y U
MCCJIEI0BAHMIO IPOLIECCOB U SIBJICHUI B
MIPUPOJIE U OOIIECTRBE;

3.2.5

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

3.2.5,3.2.6,8.6.6

1.3 3HaYeHue MPaKTUKU U BOMPOCOB,
BO3HUKAIOUIUX B CAMOW MAaTEMaTUKE JJIs
(dbopMHUpOBaHUS U PA3BUTHUS
MaTEeMaTUYECKON HAYKU;

5.1.7

2.28 BBINIOTHATD YEPTEKU IO YCIOBUIM
3az1ay;

5.1.7,5.1.9,5.1.17,5.1.18
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2.25 onuckIBaTh B3aUMHOE PACIOI0KEHUE
IPSIMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE,
apryMEHTUPOBATh CBOU CYXKJACHHS 00 3TOM
PaCIoJIOKEHUY;

5.1.9

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

5.1.9

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

5.1.17

2.12 ucnonk30BaTh MPUOOPETCHHBIE
3HAHUS ¥ YMEHHUS B PAKTHIECKOM
NEATEIbHOCTH U MOBCEAHEBHOW KU3HU: TSI
OMHCAaHUS C TOMOUIBIO0 (PYHKITHI
Pa3ITUYHBIX 3aBUCUMOCTEMH, MTPEICTABICHHUS
uX rpauyecKku, HHTEpIpeTaluu
rpaduKoB.

8.6.6

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

9.14,9.1.8

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

3.4 BnajeHue CTaHAAPTHBIMU PUEMaMU
pelIeHUs pallMOHAIbHBIX U
UppalMOHATbHBIX, I0KA3aTEIbHBIX,
CTETICHHBIX, TPUTOHOMETPUUECKUX

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

2.1.1,2.1.2,2.24,2.25,3.1.3,3.1.4,3.1.5,
3.1.6,3.2.1,3.2.5,3.2.7,3.2.8,3.6.2, 3.6.3,
3.6.5,3.6.10, 5.1.15, 8.1.1, 8.1.2, 8.1.4
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YpPaBHEHUM U HEPABEHCTB, UX CUCTEM;
MCII0JIb30BAHME T'OTOBBIX KOMIIBIOTEPHBIX
MIPOrpamMM, B TOM YHUCIIE JJIsl IOUCKA MYTH
pELICHUS U WILTIOCTPALMU PEIICHUS
YPAaBHEHUI U HEPABEHCTB;

2.18 pemars paloHalIbHBIE,
MOKa3aTelbHbIE, JIOTapuMHUIEcKue,
TPUTOHOMETPUUYECKHUE YPAaBHEHUS,
CBOJSIIIMECS K JIMHEHHBIM U KBaJPATHBIM, a
TaK)Xe aHAJOTUYHbIE HEPABEHCTBA U
CHUCTEMBI;

2.1.2,2.15,2.1.6,2.2.1,2.2.3,3.6.1, 3.6.2,
3.6.3,3.64,3.6.5,3.6.6,3.6.7,3.6.8, 3.6.9,
8.6.3

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

2.1.2,2.1.3,2.14,2.2.2

2.1 BBINOJIHATH apU(PMETHUECKHUE NEUCTBUS
HAJl YUCJIaMU, COYeTast yCTHBIE U
MTACbMEHHBIE ITPUEMBI;

2.1.3,2.14,2.2.2,2.2.5,3.1.3

2.19 ucrnonb3oBaTh rpa@UIECKUN METO
pelIeHus] ypaBHEHHU U HEPABEHCTB;

2.14,2.22,224,2.2.5

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

2.15,3.1.3,3.2.1,3.25

2.21 cOoCTaBIATH U pelIaTh YPABHEHUS U
HEPABEHCTBA, CBSI3bIBAIOIIE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
MPUKIAAHBIX) 3a7a49ax.

2.1.6,2.2.3

2.4 HaXOIUTh 3HAYEHUS KOPHSI, CTEIICHH,
jorapudma, TPUTOHOMETPHUUECKUX

3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6, 3.2.1,
3.2.2,3.25,3.2.7,3.2.8,3.3.2,3.4.1,3.4.2,
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BBIPA)KEHUI Ha OCHOBE OIPEEICHUS,
UCIOJIb3YsI PU HEOOXOAUMOCTHU
UHCTPYMEHTAJIbHBIE CPEJCTBA;

343,344,35.1,3.5.2,3.6.1,3.6.5,8.1.5,
8.1.6,8.1.7,8.1.8,8.3.1, 8.3.2,8.3.3, 8.4.2,
8.4.3,85.1,8.5.2,8.5.3,8.6.1,8.6.2,8.6.3,
8.6.4,8.6.5

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

3.1.3,3.2.1

1.3 3HaYeHue MPAKTUKHA U BONPOCOB,
BO3HHUKAIOLIMX B CAMOW MATEMATUKE IS
dbopMHUpOBaHUS U PA3BUTHS
MaTeMaTH4YECKON HAYKH;

3.14,3.4.3,3.44,35.2

1.4 ncropuro pa3BUTHS NOHATHUS YUCIIA,
CO3JaHusl MaTEMaTUYECKOIO aHAJIN3a,
BO3HUKHOBEHUS U PA3BUTHS T€OMETPUH;

3.14,3.5.1

2.3 cpaBHHMBATbh YHCIIOBbIE BEIPAXKEHUS;

3.2.1,3.2.5,3.6.2,3.6.3

2.6 BBINIOJIHATH MPE0Opa3oBaHUs
BBIpaKEHUMN, TPUMEHSIST (HDOPMYIIBI,
CBSI3aHHBIC CO CBOMCTBAMM CTEIICHEM,
Jorapu(mMoB, TPUTOHOMETPUUYECKUX
yHKIwmi;

3.2.7,33.1,33.2,34.1,34.2,3.5.1,3.5.2,
3.6.1,3.6.2,8.1.2,8.1.3,8.2.1,8.2.2,8.2.3,
84.1,8.4.2,8.44

2.10 ctpouTth rpaduKky H3yIECHHBIX 8.6.5
GyHKUMN, WUTIOCTPUPOBATH IO rpaduKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKIIUH;

2.11 ucnons3oBath moHsaTHe GyHKIMU 1s |8.6.5
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OITMCAHUS U aHaJIN3a 3aBUCUMOCTEM
BCJIMYHUH;

3.5 chopMHUPOBAHHOCTH MPEICTABICHUN 00
OCHOBHBIX TIOHSATHUSX, UICIX U METOJIaX
MaTEeMaTHYECKOTO aHAIIN3a;

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

7.1.7,92.2,9.23,9.2.4,9.2.5,9.2.6,9.2.8,
9.29,9.2.10,13.1.1, 13.1.2, 13.1.3, 13.1 .4,
13.1.5,13.1.6,13.2.2,13.2.3,13.2.4,
13.2.5,13.2.6,13.2.7,13.2.8, 13.2.9,
13.2.10, 13.2.11, 13.2.12, 13.2.13, 13.5.2,
13.5.11, 13.5.12, 13.5.15

2.36 BBIYUCIATH B IPOCTEUIINX CIydasiX
BEPOSITHOCTU COOBITUI HAa OCHOBE
HOJICYETa YKCIia UICXOI0B I aHAIN3a
pEeaNbHBIX YHCIOBBIX JAHHBIX,
IIPE/ICTABIICHHBIX B BUJIE IUArpamM,
rpadyKoOB; aHar3a HHOOPMALINH
CTaTUCTUYECKOTO XapaKTepa.

7.1.7

2.8 BBIYUCIIATH 3HAUEHUE (PYHKIUU IO
3aJaHHOMY 3HAYEHHIO apTyMEHTa IpH
pa3IMYHBIX COC00ax 3adaHus PYHKINU;

9.1.1

2.4 HaxOAUTh 3HAYECHUS KOPHS, CTEIICHH,
aorapudpma, TPUrOHOMETPUYECKUX
BBIPAKEHUI Ha OCHOBE OIPECIICHHUS,
UCIOJIb3YSI PU HEOOXOAUMOCTHU
MHCTPYMEHTAJIbHBIE CPEJICTBA;

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

9.13,9.1.5,9.1.7,9.1.8,9.2.9
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2.9 onpenensaTh OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKIUH, MILTIOCTPUPOBATH MX
Ha rpadukax;

9.14,9.1.8,9.2.1,9.2.9

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

9.1.6

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

9.1.6

2.6 BBITIOTHATDH MPE0OPa30BAHUS
BBIPAKEHUN, TPUMEHSIS (HOPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMHU CTETICHEH,
Jorapu(MoB, TPUTOHOMETPUUECKUX
byHKIMT;

922,923

2.33 ucnoap30BaTh MPUOOPETEHHBIC
3HAHUS ¥ YMEHHUS B PAKTHYECKOM
NESITETHHOCTU U TTOBCETHEBHOM JKU3HU:
IUTS KCCIIeTOBaHMS (MOICITUPOBAHU)
HECJIOKHBIX MTPAKTUIECKUX CUTYallni Ha
OCHOBE M3yYEHHBIX ()OPMYII U CBOMCTB

(uryp;

9.2.7

2.13 HaxoaUTh IPOU3BOIHBIC

13.2.3,13.2.4,13.3.3,13.3.5, 13.3.7,
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AIIeMEHTapHbIX PYHKIUMT;

13.3.8,13.4.1,13.4.2

2.14 ucnonp30BaTh MPOU3BOIHYIO IS
U3Y4YCHUS CBOMCTB (DYHKIIMIA U TOCTPOCHUS
rpaduKoB;

13.2.4,13.2.13,13.3.1, 13.3.3, 13.3 4,
13.3.8

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

13.3.2,13.3.4,13.3.6,13.3.7, 13.3.8,
13.3.9,13.4.1

2.22 ucrnonb30BaTh NPUOOPETEHHBIC
3HAHUS U YMEHHUSI B IPAKTUUECKOM
NESTEIHHOCTU U TTOBCEIHEBHOM KU3HU:
JUTSL TIOCTPOCHHUS U UCCTIEIOBAHUS
MPOCTEHIINX MAaTEMATUUECKUX MOJICIICH.

13.3.6,13.5.14

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

13.4.1

2.16 BBIYUCHATH B MPOCTEUIIINX CITyYasx
TUTOMIAAN ¥ 00BEMBI C UCTIOJIb30BAHUEM
ONpPEICIICHHOTO UHTErpalia;

13.5.1, 13.5.3, 13.5.4, 13.5.5, 13.5.6,
13.5.7,13.5.8, 13.5.9, 13.5.10

3.6 BiIaJieHNE OCHOBHBLIMHY MOHATHSIMHU O

1.1 3HaueHne MaTeMaTHYECKON HAYKH JJIs

4.1.1,4.2.1,42.2,42.4,4.2.5,43.1,4.3.3,
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TUTOCKUX ¥ POCTPAHCTBEHHBIX
reOMETPUUYECKUX PUTypax, UX OCHOBHBIX
CBOICTBaX; CHOPMHUPOBAHHOCTh YMEHUS
pacro3HaBaTh Ha YEPTEKAX, MOJICIIAX U B
pearbHOM MHpE T€OMETPUIECKUE (PUTYPBI;
NPUMEHEHNE U3yYECHHBIX CBOICTB
reoMeTpudeckux Guryp u Gopmy ams
pEeIIeHUs TEOMETPUUYECKUX 3a1a4 U 33/1a4 C
IPAKTUUECKUM COJIEP)KAHUEM;

peleHns 3a1a4, BO3HUKAOIINX B TEOPUHU U
IIPaKTHKE;

5.1.1,5.1.2,5.14,5.1.5,5.1.6, 10.1.1,
10.1.2,10.1.3, 10.1.4, 10.1.5, 10.1.6,
10.1.7,10.1.8, 10.1.9, 10.1.10, 10.2.1,
10.2.2,10.2.3, 10.2.4, 10.2.5, 10.2.6,
11.1.1, 11.1.2, 11.1.3, 11.1.4, 11.1.6,
11.2.3,12.1.1, 12.1.2,12.1.3, 12.1.4,
12.2.2,12.2.3,12.2.4,12.2.5

2.25 onuckIBaTh B3aUMHOE PACIOI0KEHUE
MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXIAEHHUS 00 3TOM
PaCIIOI0KEHUH;

4.2.1,42.2,424,42.5,42.6,4.2.7,4.3.1

2.28 BBIMOJIHATH YEPTEKU MO YCIOBUSIM
3a/ad;

4.2.4,425,42.7,43.2,43.3,5.1.5,5.1.6,
10.1.4,11.1.8,11.2.1, 11.2.2,12.1.1, 12.2.2

2.26 aHaMM3UPOBATh B MPOCTEUILINX
CJIy4asiX B3aUMHOE PacIOIOKEHNE
00BEKTOB B IPOCTPAHCTBE;

4.2.6

2.30 pemiath IIAHUMETPUUYECKUE U 4.3.2
IPOCTEUIIINE CTEPEOMETPUUECKUE 3a/1a4u

Ha HAXOXJACHHE reOMETPUUECKUX BEIMYUH

(m7uH, yTIIOB, IUIOIIaAeH, 00BEMOB);

2.22 ucnonb30BaTh MPHOOPETEHHBIE 10.1.1

3HAHHS U YMEHUS B IPAKTUYECKOMN
NEATENBHOCTH U TOBCETHEBHOM KU3HMU:
JUISL IOCTPOCHUS U UCCIIENO0BAHUS
IIPOCTEUIINX MATEMAaTUYECKUX MOJICIIEH.

2.27 nuzo0paxaTh OCHOBHbIC

10.1.1, 10.1.2, 10.1.3, 11.1.5, 11.1.7,
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MHOTOI'PaHHUKHU U KPYTJIBIC TCJIA,

11.1.8, 11.2.1, 12.1.3, 12.1.4, 12.2.1,
12.2.2,12.2.3

2.23 pacnio3HaBaTh Ha YepTex)Kax U
MOJIETISIX TIPOCTPAHCTBEHHBIE (POPMBI;

10.1.4,11.1.2,11.1.7,12.1.4

2.24 COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C
UX OMHUCAHUAMMU, U300pKECHUSIMU;

10.1.7,10.2.5, 11.1.2, 11.1.7

2.31 ucnonb30BaTh NP PEIICHUN
CTEPEOMETPUYECKUX 3a7a
IUTAaHUMETPUYECKHE (PaKThl U METO/IBI;

10.1.7,10.1.8, 10.2.2

2.34 BprunciaeHus 00EMOB U IUIONIAEH
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPU
pelIeHUH MPAKTUYECKUX 3a7a4, UCTIOJIb3Ys
MPU HEOOXOJIUMOCTH CHPABOYHUKU U
BBIYUCIIUTEIBHBIE YCTPOUCTRA.

10.1.10, 11.1.5,11.2.2,12.1.4, 12.2.2

2.29 cTpouTh MpOCTEHIINE CeUeHUs KyO0a,
PU3MBbI, TUPAMU/IBI;

10.2.2,10.2.4,11.1.8, 12.1.1

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

puryp;

10.2.4

3.7 chopMUPOBAHHOCTH MPE/ICTABICHUHN O
MPOIIECCax U SIBJICHUSIX, UMEIOIIUX

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

434,6.1.1,6.1.2,6.1.3,7.1.6,7.1.8,7.2.2,
7.2.6
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BEPOATHOCTHBIN Xapakrep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B
peasbHOM MHpE, 00 OCHOBHBIX MOHITHUAX
AJIIEMEHTAPHOM TEOPHUU BEPOSITHOCTEM;
YMEHHMU HAXOJIWUTh U OLICHUBATH
BEPOATHOCTH HACTYTIJICHUS COOBITUH B
IIPOCTENIINX MPAKTUYECKUX CUTYALUAX U
OCHOBHBIE XaPAKTEPUCTUKU CITyYaUHbBIX
BEJINYMH;

IIPaKTHKE;

2.25 onuChIBaTh B3aMMHOE PACIIOI0KEHUE
MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXICHHUS 00 3TOM
PacMoJIOKEHUH;

4.3.4

2.18 pemaTe pauuOHaIbHEIE,
NOKa3aTelbHbIE, JIOTapu(MHUUECKHE,
TPUTOHOMETPHUUYECKHUE YPAaBHEHUS,
CBOJSIIIMECS K JIMHEHHBIM U KBaJPATHBIM, a
TaK)K€ aHaJOTMYHbIE HEPABEHCTBA U
CUCTEMBI;

6.1.1

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

6.1.1,6.1.2,6.1.3,6.1.4,6.2.1,6.2.2,6.2.3,
6.2.4,7.2.5

1.6 BEpOATHOCTHBIN XapaKTep Pa3IMUHbIX
IIPOLIECCOB OKPYKAIOLIETO0 MUPA.

6.14,7.1.1,7.1.2,7.1.3,7.1.4,7.2.5

2.36 BBIYUCIATH B IPOCTEUIINX CIyYaAsIX
BEPOSITHOCTU COOBITUI HAa OCHOBE
NoJIcCYeTa YMCiia UCXO0B JJI aHaIu3a
peanbHBIX YHCIOBBIX JaHHBIX,
MIPEICTABICHHBIX B BUJE IHArPamM,
rpadukoB; aHanu3a nHGOpMaIUn
CTaTUCTUYECKOT0 XapaKTepa.

7.1.2,7.13,7.14,7.1.5,7.1.6,7.1.8,7.2.2,
7.2.4,7.2.5

1.3 3HaueHUE MPAKTUKHU U BOIPOCOB,
BO3HUKAIOIIUX B CAMOW MaTeMaTHKE JJIs
dbopMupoBaHUs U pa3BUTHS

7.1.5
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MaTeMaTU4YECKOU HAYKH;

1.4 ucroputo pa3BUTHSI MOHITUS YUCIA, 7.2.1
CO3JIaHHsI MAaTEMAaTUYECKOT O aHAJIN3A,
BO3HUKHOBEHUS U PAa3BUTHs T€OMETPUH;

3.8 BIaJieHUE HABBIKAMM UCIIOJIB30BAHUSA  (2.16 BBIUMCIATE B MpocTedmux ciayvyasax  [13.5.9

rOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIpH
pEILICHUH 3a4a4.

TUIOIIAJH U O0BEMBI C UCIIOJIb30BAHUEM
OIPEICIICHHOTO WHTETPaa;

2.4. XapaKTepuCTHKA OCHOBHBIX BUA0B Y4eOHOM 1eATeTbHOCTH 00YYAOIIHNXCH

HaunmeHnoBaHue TeMbl

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

Pasnen 1 Pa3ButHe NoHATHS O YHCIIE

Tema 1.1 IToHsiTHE LIENBIX, PAIUOHATBHBIX
Y JEUCTBUTENBHBIX YNCEI

O3HaKOMJICHHE C POJIbI0O MATEMATUKHU B HAYKE, TEXHUKE, IKOHOMHUKE,
MH()OPMAIIMOHHBIX TEXHOJIOTUSAX U MPAKTUUECKOMN AESTEILHOCTH;

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

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

Tema 1.2 IloHITHE KOMILUIEKCHOTO YHCIA

BreIinoaHsaTh apI/I(i)MGTI/I‘-ICCKI/Ie I[GﬁCTBHSI HaJl YUCJIaMH, COUYCTAaA YCTHBIC U IIMCbMCHHBIC
IMPUCMBbI; HAXOIHUTDb HpI/I6JII/I>KeHHLI€ 3HA4YCHUA BCIIMYHH U ITOTPCITHOCTH BBIUHCJICHUI
(a6COJ'II-OTHa$I 151 OTHOCI/ITGJIBHaH); CPaBHUBATH YHCJIOBLIC BBIPAKCHUS, HAXOINUTH
OIIOKHU B HpCO6p330BaHI/ISIX N BBIYHCJIICHUAIX

BBIIIOJIHATH PacyeThl N0 popMyIiam;
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dbopMyIMpOBaTh ONpe/IeIeHUe KOPHS. CTEIIEHU ¢ JeHCTBUTEIBHBIM ITOKa3aTeaeM 1
CBOMCTBA; BBIYUCIIATh U CPABHUBATH KOPHU, CTEIIEHU C PAllMOHAJIBHBIM IOKA3ATEJEM,
JIeJIaTh PUKUAKY 3HAYECHUSI KOPHSI, CTEIIEHW, CDABHUBATh 3HAYCHUS KOPHSI, CTETICHU
UCIIO/Ib3YS, P HEOOXOIUMOCTH, UHCTPYMEHTAJIBHBIC CPEJICTBA;

Paznen 2 YpaBHeHus 1 HEpaBEHCTBA

Tema 2.1 YpaBHeHus

O3HaKOMHTHCS C HpOCTGﬁHIPIMPI CBCACHUAMU O KOPpHAX EUII‘G6p3PI‘I€CKPIX ypaBHeHHﬁ, C
IMOHATHUAMM HCCIICAOBaHUA ypaBHCHI/Iﬁ N CUCTCM ypaBHeHHﬁ;

pelaTh ypaBHEHUs, IPUMEHSA BCE MPUEMBI (pa3yioKEeHUE HAa MHOYKUTEH, BBEICHUE
HOBBIX HEU3BECTHBIX, II0JICTAHOBKA, rPapUUECKUl METON);

Breimonuare apudMeTnueckre 1eiCTBUS HAJl YUCIaMH, COYeTasl yCTHBIC M TUCbMEHHBIC
IIPUEMBI; HAXOAUTh MPUOIMIKCHHBIC 3HAUYCHUSI BEJTUYMH U TTOTPEIIHOCTH BBIUYHCIICHUM
(abcomroTHas 1 OTHOCUTENIbHAS); CPABHUBATH YUCIIOBBIC BHIPAKEHUS; HAXOIUTh
OIKMOKHY B MPEe0OPa30BAHUSAX U BEIYUCICHUSX;

pemaTh CUCTEMbI ypaBHEHUH, MPUMEHSIS pa3IMdHbIe CIOCOOBI. O3HAKOMUTHCS C
oOIITMMHU BOMTPOCAMH PEIICHUSI HEPABEHCTB U UCIIOJIb30BAHUS CBOMCTB U TpauKoB
GyHKIMN TIPU pelieHu

IPUMEHSITh MAaTEMATUYECKUE METOIBI JUISl PELICHUS COIEPKATENbHBIX 3a/1a4 U3
paznuYHbIX 00JacTel HAYKU U NpakTUKU. NHTEepnpeTupoBaTh pe3yibTaThl, yYUTHIBATh
peanpHbIE OTPAHUYCHUS;

Tema 2.2 HepaBeHcTBa

pemaTh CUCTEMbI ypaBHEHUH, MPUMEHSISI pa3IMuHbIe clIOCO0bl. O3HAKOMUTHCS C
oOIIMMHU BOMTPOCAMH PEIICHUSI HEPABEHCTB U UCIIOJIb30BAHUS CBOMCTB U TparKOB
GyHKUIMN TPU pelieHu

IPUMEHSITh MATEMATUYECKUE METO/IBI JUISl PEIICHUS COIEPKATENbHBIX 3a/1a4 U3
paznuYHbIX 00JacTel HAYKU U NPaKTUKUA. HTepnpeTHpoBaTh Pe3yIbTaThl, yYUTHIBATh
peanbpHbIe OTPAHUYCHUS;
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Paznen 3 Kopuu, crenenu u sorapu@msl

Tema 3.1 Kopnau u crenenun

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

dbopMyIIMpOBaTh ONpe/IeIeHUE KOPHS. CTEIICHU ¢ JeHCTBUTEIBLHBIM ITOKa3aTeIeM 1
CBOMCTBA; BBIYUCJISATh U CPABHUBATH KOPHU, CTEIICHU C PAllHOHAJIbHBIM ITOKA3ATEJIEM,
JIeJIaTh MPUKUIKY 3HAYECHUSI KOPHSI, CTEIIEHH, CDABHUBATh 3HAYCHUS KOPHS, CTETICHU
UCIIOIb3YS, P HEOOXOIUMOCTH, UHCTPYMEHTAJIBHBIC CPEJICTBA;

Hp606paSOBBIBaTB YHUCJIOBBIC U 6YKBGHHBIC BBIpAXXCHUA, COACPKAIINC paauKaJIbl U
CTCIICHU, IPUMCHSA CBOﬁCTBa;

3aMChIBaTh KOPEHB N-bIi CTENICHHU B BUJIC CTETICHH C APOOHBIM IOKa3aTelieM U
Ha00OpOT;

BBINIOJIHATH NMPE0OpPa30BAHMS BBIPAXKEHUM, IPUMEHS (POPMYJIbL, CBSI3aHHBIE CO
CBOMCTBaMHM CTENEHEH u Jorapumos;

O3HAKOMHUTBLCA C IIPUMCHCHUCM KOpHGfI U CTEIICHEH ITPHU BBIYUCJIICHHUN CPCIHUX]

Tewma 3.2 Jlorapudmsi

onpeaensaTh 00JacCTh AOMYCTUMBIX 3HAUEHUN JTOrapu(pMUYECKOTO BbIPAKEHUS;

BBITIOJIHATDH NMPE0OPa30BaHMS BRIPAXKEHUHN, IPUMEHSST (DOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JIOrapu(pMOB;

Tema 3.3 IIpeoOpazoBaHue parvoHaIbHBIX
BBIPaKECHUI

BBITIOJIHATD NPE00pPa30BaAHMS BBIPAXKEHUHN, TPUMEHSS (POPMYJIbl, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JTOrapu(pMoB;

Tewma 3.4 TIpeo6pazoBanue
UPpaLMOHATBHBIX, CTETICHHBIX U
MOKA3aTEIBHBIX BRIPAKECHUH.

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

BBITNIOJIHATDH NPE00pPa30BaAHMS BBIPAXKEHUHN, TPUMEHSS (POPMYJIbl, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JTOrapu(pmMoB;

Tewma 3.5 IlpeoGpazoBanue

OTpeeNsaTh 00JaCTh AOMYCTUMBIX 3HAUCHUN JJOTapU(IMUUECKOTO BHIPAKCHHUS;
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JIOTapU(YMHICCKHUX BHIPAXKCHUM BBITIOJIHATDH MPE0OPa30BaHMSI BBIPAXKEHUHN, TPUMEHSST (HOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JTorapu(pmMoB;

Tema 3.6 Pemenue npoctenmmx pelaTh rnoka3areyibHble UppalliOHaIbHbIE, JJOrapu(MUUYECKUE YPABHEHUS U
MOKa3aTeIbHbBIX U JIOTapU(HMHUUECKUX HEPABEHCTBA 110 U3BECTHBIM AITOPUTMAM.
YPAaBHEHUM U HEPABEHCTB.

Paznen 4 Tlpsmble U TUIOCKOCTH B IPOCTPAHCTBE

Tema 4.1 IIpsimbie B TPpOCTpAaHCTBE @opMyJIMpPOBATh U MPUBOJIUTH JOKA3ATEIBCTBA IPU3HAKOB B3AMMHOIO PACIIONOKEHUS
IPSIMBIX M IUIOCKOCTEN. Pacnio3HaBaTh Ha 4epTekax U MOJEIAX Pa3JIUYHbIE CIlydan
B3aMMHOI'0 PACIOJI0KEHUS MPSAMBIX U IIJIOCKOCTEN, apIyMEHTUPOBATh CBOU CYXKICHUS;

dbopMyIMpoBaTh ONpeneNeHus, TPU3HAKN U CBOMCTBA MapasuUIeIbHbIX U
NEPHEHAUKYJIAPHBIX MJIOCKOCTEH, TBYTPAHHBIX U JTUHEHHBIX YTJIOB;

Tema 4.2 [110CKOCTH B TPOCTPAHCTBE BBIITOJIHATB ITOCTPOEHUS YIJIOB MEXKIY MPSAMBIMHU, IIPSMOU U TUNIOCKOCTBIO, MEKTY
IJIOCKOCTSMH IO ONMCAHUIO M PACIIO3HABATH UX HA MOJEIIAX;

IPUMEHSTh TPU3HAKU U CBOWCTBA PACIIOIOAKEHUS MIPSAMBIX U TJIOCKOCTEH MPHU PEIIeHUN
3anay. M300paxkaTh Ha pUCYHKaX U KOHCTPYMPOBATH HA MOJIEIISAX MEPICHIUKYJIISPBI U
HAKJIOHHBIE K MJIOCKOCTH, MpsSMbIe, TapaJlIeIbHbIE MIIOCKOCTH, YTIIbl MEXY IPSIMON U
IJIOCKOCTBIO M1 OOOCHOBBIBAThH MOCTPOCHHE.

pelaTh 3aa4i Ha BEIYMCICHUE TEOMETPUUECKUX BeNMUMH. ONUCHIBATh PACCTOSIHUE OT
TOYKH JI0 TNIOCKOCTH, OT MPSAMOM JI0 TIIOCKOCTH, MEXY MIOCKOCTSIMU. DOPMYIUPOBATH
U JIOKa3bIBaTh OCHOBHBIC TEOPEMBI O paccTosiHUAX. M300paxaTs Ha yepTexKax u
MOJIETISIX PACCTOSIHUSA U 0OOCHOBBIBATH CBOM CYyKJeHUA. ONpeaenaTh U BHIYUCISTh
paccTostHUs B ipocTpaHcTBe. [IpuMeHsaTs GopMyIibl U TEOpPEMBI TIITAHUMETPHUH IS
pemieHus 3a1a4. O3HAKOMUTHCS C TOHATHUEM NapAJLIEIBbHOIO POEKTUPOBAHUS U €T0
cBorictBaMu. POPMYJIMPOBATH TEOPEMY O IUIOLIAINA OPTOTOHAIBHOM MTPOEKIIUU
MHOTOYTOJIbHUKA. [IpuMeHsATh Teoputo 1711 000CHOBAHUS MMOCTPOECHUN U BBIYUCICHUN.
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ApryMEHTHUPOBATH CBOM CYKJICHHS O B3aHMHOM PACIOJIOKEHUH MPOCTPAHCTBEHHBIX
¢uryp;

Tema 4.3 I'eomeTpudeckue
npeoOpa3oBaHUs MPOCTPAHCTBA.

pelaTh 3a71a4i Ha BBIYMCICHUE TEOMETPUUECKUX BeIMYMH. ONKUCHIBATh PACCTOSIHUE OT
TOYKH J0 IUIOCKOCTH, OT MPSIMOM 0 MIIOCKOCTH, MEXKY IIOCKOCTAMU. POpMYyIMPOBATH
U JIOKa3bIBaTh OCHOBHBIEC TEOPEMBI O paccTosiHUAX. M300paxaTs Ha yepTexkax u
MOJIETISIX PACCTOSIHUSA U 0OOCHOBBIBATH CBOM CYKJeHUsA. ONpeaenaTh U BHIYUCISTh
paccTostHus B ipocTpaHcTBe. [IpumeHsaTs GopMyIibl U TEOPEMBI TIITAHUMETPHUH TS
pemieHuns 3a1a4. O3HAKOMHUTHCS C TOHATHUEM MapAJLIEIBbHOIO POEKTUPOBAHUS U €T0
corictBamu. DopmMynupoBaTh TEOPEMY O IUIOLIAANA OPTOTOHAIBHOW TPOEKIINU
MHOToyroJibHUKa. [[puMeHsTh Teoputo Jiii 000CHOBAHUS MOCTPOCHUN U BHIYMUCICHUM.
ApryMeHTUPOBATH CBOU CYKJICHHUS O B3AMMHOM PACTIOJIOKEHUHU MPOCTPAHCTBEHHBIX

(uryp;

OIMUCBIBATh U XapaKTEPU30BaTh Pa3IM4YHbIC BUAbl MHOTOTPAHHUKOB, IIEPEYUCIIATD UX
AJIEMEHTHI U cBOIcTBa. M300pakaTh MHOTOTPAHHUKH U BBIIOJIHATH IOCTPOEHUS Ha
N300paKEHUSIX U Ha MOJIEIIIX MHOTOI'PaHHUKOB. XapaKTepu30BaTh U U300paKaTh
CEYCHMs, pa3BEPTKM MHOTOI'PAaHHHUKOB, BBIUUCIIATH IUIOMAAN NOBEpXHOCTEU. CTpOUTH
npocTerme ceueHus Kyoa, mpu3Mbl, TUpaMuibl. [IpuMeHsITh GakThl U CBEACHUS U3
wiaHuMeTpun. O3HaKOMUTBHCS C BUJIAMU CUMMETPHUI B IPOCTPAHCTBE, (DOPMYIUPOBATH
ONpPENEIICHNS U CBOMCTBA. [[pUMEeHATh CBOMCTBA CUMMETPHUH NIPY PELIEHUH 3aa4.
Hcnonb3oBaTh NpUOOPETEHHBIE 3HAHUS AJI PELICHUS 3a/1a4;

Paznienn S KoopanHaTel 1 BEKTOPEI

Tema 5.1 KOOpAMHATHI U BEKTOPBI

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

O3HAKOMUTBCS C IPOCTEHIITUMU CBEJICHUSMHU O KOPHSIX aareOpandecKux ypaBHEHUI, C
MIOHATHUSIMU UCCIIEIOBAHUs YPABHEHUM U CUCTEM YPABHEHHU;

O3HAKOMHUTLBCA € JOKa3aTCIILCTBAMU TCOPEM CTCPCOMECTPHUH O B3AUMHOM PACIIOJIOKCHUU
IIPsIMBIX U IJIOCKOCTEH C UCITOJIL30BaHUEM BCKTOPOB.

Paznen 6 DnemeHTh KOMOMHATOPUKHU

Tema 6.1 OCHOBHBIE TIOHATHUA
KOMOMHATOPUKHU

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

Tema 6.2 ®opmyna bunoma HeroTona

03HAKOMHUTHCSI C MIOHATUAMH KOMOMHATOPUKU ¢ OMHOMOM HBIOTOHA M TPEYTOIBHIKOM
[Tackanst u 0OBSICHATH IpUMEHEHUE HOPMYIT: pa3MENICHUS, COUETAHUS U IEPECTAHOBKU;

Pa3nen 7 DnemeHTHI

TEOPUH BEPOSATHOCTEN. DJIEMEHTHl MATEMAaTUUECKON CTATUCTUKHU.

Tema 7.1 DneMeHTHI TEOpPUU
BEPOSITHOCTEH.

H3YYUTh KJIACCHYECKOE OINPEICIICHUE BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTH, TEOPEMY O
CyMME€ BEPOATHOCTEW;

PacCMOTPETh IPUMCPBI BEIYUCIICHUA BepOHTHOCTCﬁ;

pemarh 3a7a4l Ha BBIYMCIIEHUE BEPOATHOCTEN COOBITHI. O3HAKOMUTBHCS €
IIPEACTABICHUEM YUCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMU;

Tema 7.2 DiaeMeHTHI MATEMATHYECKOU
CTAaTUCTHUKH.

peuiaTb IMPAKTUYICCKHUC 3ad9U1 Ha 06pa60TI<y YU CJIOBBIX JaHHBIX, BBIYUCIICHUC UX
XApPaKTCPHUCTHK.

MCIIOJIb30BaTh CBOMCTBA U rpaduku PyHKUMN 11 pemeHus: ypaBHeHuil. [loBroputh
OCHOBHBIE IIPUEMBI PEIIEHUS CUCTEM;

Paznienn 8 OCHOBBI TPUTOHOMETPUH

Tema 8.1 YucnoBas OKpy»KHOCTb

N3yunts pagraHHbIi METOA U3MEPEHHMS YIIIOB BPALLIEHHS U UX CBA3b C TPayCHON
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Mmepoid. U300paxkath yriibl BpallleHHusl Ha OKPY>KHOCTH, COOTHOCUTh BEIUYHUHY yTJa C
€r0 PacloJIOKECHHUEM;

dbopMyIMpOBaTh OMPEIeTICHUs TPUTOHOMETPHUECKUX (DYHKITUH I yTIIOB TTIOBOPOTA U
JUTSL OCTPBIX YTJIOB MPSMOYTOIBHOTO TPEYTOIbHUKA U OOBSICHITH NX B3aUMOCBSI3b;

IIPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA [l BBIYMCIICHUS 3HAUCHUN
TPUTOHOMETPUUYECKUX (DYHKIIMI 10 OTHON U3 HUX;

Tema 8.2 ®opMyibl CIOXKEHUS U
MIPUBEJICHUSL.

U3YYUTh OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHH: (POPMYIIBI CIOKEHUS, yYABOCHHS,
npeoOpa3oBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B IPOU3BEICHUE U
IIPOM3BEICHUS B CYMMY U IIPUMEHSTH IPU BBIYMCICHUU 3HAYCHUS
TPUTOHOMETPUUECKOTO BBIPAYKEHUS U YIIPOLIECHUS €TO0;

03HAKOMUTBCS CO CBOMCTBAMHM CUMMETPUH TOYEK HA €TMHUYHOU OKPYKHOCTHU U
MPUMEHSATH UX JJIs1 BBIBOAA OPMYII IPUBECHUS;

Tewma 8.3 Tpuronomerpudeckue GOpMyJIbI
JIBOMHOTO M MOJIOBUHHOTO apryMEHTAa.

U3YYUTh OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUH: (POPMYIIBI CIOKEHUS, yYABOCHHS,
npeoOpa3zoBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B IPOU3BEIICHUE U
IIPOU3BEACHUS B CYMMY U NIPUMEHSTH IPU BBIYNCICHUH 3HAYEHUS
TPUTOHOMETPHUYECKOTO BBIPAXKEHHUS U YIIPOLIEHUS €T0;

Tema 8.4 IIpeoOpazoBaHus NPOU3BEICHUS
TPUTOHOMETPHUYECKUX PYHKIIHIA B CyMMY U
Pa3HOCTh, U HA0OOPOT.

M3YYUTb OCHOBHBIE (POPMYJIIBI TPUTOHOMETPHH: (POPMYJIBI CIIOKEHHSI, YABOCHUS,
npeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (PYHKIINI B TPOU3BEACHUE U
IIPOU3BENCHUA B CYMMY U IIPUMEHSATD IIPY BBIYNCICHUH 3HAYECHHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUS U YIIPOLIEHUS €T0;

Tewma 8.5 CpolicTBa u rpaguku u
TPUTOHOMETPUUECKUX (PYHKIUH.

U3YYUTh OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUU: (POPMYIIbI CIOKEHHUS, YABOCHHUS,
npeoOpa3zoBaHus CyMMbl TPUTOHOMETPUYECKUX (PYHKIMI B IPOU3BEICHUE U
IIPOU3BEACHUS B CYMMY U IPUMEHSATD IPY BBIYNCICHUH 3HAYECHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUSI U YIIPOLIEHUS €T0;

U3YYHUTH ONPECIICHNs ApKCUHYCa, apKKOCUHYCa, apKTaHTeHCca uncia, opMyIHpOBaTh
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UX, U300pakaTh HA €IMHUYHON OKPYKHOCTU, TPUMEHSTH IIPU PELICHUU YPABHEHH.

Tema 8.6 TpuronomeTpuiyeckre ypaBHEHUs
Y HEPABEHCTBA.

pemath 1o (GopMysiaM U 0 TPUTOHOMETPUUECKOMY KPYTy MPOCTEUIIINE
TPUTOHOMETPUUECKUE YPABHEHUS,

IPUMEHSTH 00IIIME METO/IbI PEIICHUS YPaBHEHUH;

MCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKUM 11 pemeHus: ypaBHeHuit. [loBroputh
OCHOBHBIE IIPUEMBI PELIEHUS CUCTEM;

U3YYUTHh OCHOBHBIE ()OPMYJIbI TPUTOHOMETPHUH: (POPMYIIbI CIOKEHHUS, YABOCHHUS,
npeoOpa3zoBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIUN B IPOU3BEJICHUE U
IIPOU3BEICHUS B CYMMY U MPUMEHSITH MPU BBIYUCICHUH 3HAYEHUSI
TPUTOHOMETPHUUECKOTO BHIPAXKEHHUSI U YIIPOIIIEHUS €T0;

Paznen 9 ®dynkuum, ux cBoiicTBa u rpaduxu. CTeneHHble, Moka3zaTeabHbIe, JorapuhMUUECKHE U TPUTOHOMETPpHUECKUE QyHKIIUN

Tema 9.1 ®yHKUMH, UX CBOWCTBA U
rpaduxu.

O3HaKOMUTHCS C MMOHATHEM HepeMeHHOﬁ, IMpuMepamMu 3aBUCHUMOCTEH MCIKIAY
INEPEMCHHBIMU

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

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

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

O3HAKOMMTBCS C JOKA3aTEIIbHBIMU PACCYKACHUAMU HEKOTOPBIX CBOMCTB JIMHEUHON U
KBaJpaTUYHON (PYHKIIMI, MPOBOJIUTH UCCIICIOBAHUE JTMHEHHON, KYCOUYHO-IMHEHHOM,
IpOOHO — IMHEMHOW U KBaJAPaTUYHON PYHKIUH, CTENIEHHBIX U JIOTApU(PMUUECKUX
¢ynkuuid. CTpOUTh, BBIOIHATE IPEOOPA30BaHUSA U YUTATh rpaduKu (PyHKIUH.
HccnenoBath ux;
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O3HAKOMUTHCS C TIOHATHEM CIIOKHOW PYHKIIUU. BEIUUCIATh 3HAaUCHHS (PYHKIIUHU TT0
3HaUYCHUIO aprymeHTa. OnpenensaTh NoJ0KEeHHE TOYKY Ha Tpaduke 1Mo ee KoopAruHATaM
1 Ha00OpOT;

Tema 9.2 . CreneHHble, ITOKa3aTeIbHbIE,
JorapuMUYECKUE U TPUTOHOMETPUUICCKHEC

byHKIIH.

MCIIOJIb30BaTh CBOMCTBA (DYHKIIMI 111 CpAaBHEHUS 3HAUEHUW CTENEHEN U JIOrapu(pmMoB;

03HAKOMUTHCSI C TMIOHSATHUEM Pa3phIBHOM MEPUOANYECKON (PYHKITNHU, POPMYITHPOBATH
CBOMCTBA TaHT€HCA U KOTAHTE€HCA, CTPOUTH UX rpaduKy;

IPUMEHSTh CBOMCTBA (DYHKILIMI 111 CPABHEHUS 3HAUEHU TPUTOHOMETPUUECKUX
(yHKUMN, 11 pelIeHus] TPUTOHOMETPUYECKUX YPABHEHHI.

03HAKOMHUTHCS C MOHATHEM TpaduKa, OMPEEIATh TPUHAMIEHKHOCTh TOUKU TpaPuKy
¢bynkuuu. [To popmye npocTeiiiieit 3aBUCUMOCTH OTIPEAEIISThH BUJ €€ rpaduka;

03HAKOMHUTHCS C MOHATUEM FAPMOHUYECKHUX KOJIEOAHUI U MpUMEpaMu TapMOHUYECKUX
KOJICOaHMI 17151 ONMMCaHMs IPOLECCOB B (PU3UKE U JPYTUX 00JIaCTAX 3HAHHUS;

03HAKOMHUTHCSI C MIOHSATHEM HETIPEPHIBHON MEPUOINYECKON QYyHKIMH, (POPMYyIUPOBATH
CBOMCTBA CMHYyCa M KOCHUHYCA, CTPOUTD UX TpaduKu;

O3HAKOMMUTLCA C IIpUMEpPaAMU q)YHKL[I/IOHaJ'IBHBIX 3aBUCHUMOCTEH B PCAJIbHBIX IMPpOHICCCax
U3 CMCXKHbBIX JUCIHIIIINH,

Paznen 10 MHororpaHHuKu

Tema 10.1 [ToHITHE MHOTOTPaHHUKOB.
Buasl MHOTOTpaHHUKOB.

ONKUCHIBATh U XaPAKTEPU30BAThH PA3JIMUYHBIE BUJIBI MHOTOTPAHHUKOB, IEPEUUCTIATH UX
AJIEMEHTHI U CBOMCTBA. M300paxaTh MHOTOTPAHHUKY U BBIMOJIHATH MOCTPOEHHUS HA
M300paKEHUSIX U HA MOJIENIIX MHOTOTPAHHUKOB. XapaKTEepPU30BaTh U U300pakaTh
CEUYEHUS, PA3BEPTKU MHOTOIPAHHUKOB, BRIUUCIIATH TUIOIIAIU TOBEpXHOCTENH. CTPOUTH
MpoCTeHIne cedeHus Kyoa, Mpu3Mbl, mupamMuabl. [IpuMeHsTs hakThl U CBEICHUS U3
wiaauMeTpun. O3HAKOMUTHCS C BUJIaMUA CHMMETPHUI B TIPOCTPAHCTBE, (HOPMYIHUPOBATH
ONPENEIICHHS U CBOUCTBA. | [pUMEHATH CBOMCTBA CUMMETPUU IIPU PELLICHUU 3a/a4.
Hcnonb3oBaTh MpuoOpeTEHHBIC 3HAHUS JJI PEIICHUS 3a]1a4;
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O3HAKOMUTLCs C IMOHATHUAMM IIOIAaAN U 06T>CMa, dKCHMOMaMH 1 CBOﬁCTBaMH;

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

Tema 10.2 CuMmMeTpHs U C€UEHUS B
MHOTOI'paHHHUKAX.

ONMCBIBATh U XapaKTEPU30BATh Pa3INYHbIC BUIbI MHOTOTPAaHHUKOB, IEPEUYHUCIIATD X
AJIEMEHTHI U cBoicTBa. M300pakaTh MHOIOTPAHHUKH U BBIIOJIHATH IOCTPOEHUS Ha
N300paKEHUSIX U HA MOJEIISIX MHOTOI'PaHHUKOB. XapaKTepu30BaTh U U300paKaTh
CEYEHUs, Pa3BEPTKH MHOTOIPAHHUKOB, BBIYHUCIIATH TUIOIIAU TOBEpXHOCTENH. CTPOUTH
npocTeime ceueHus Kyoa, mpu3Mbl, nUpaMuibl. [IpuMeHsITh GakThl U CBEACHUS U3
wiaHuMeTpun. O3HaKOMUTBHCS ¢ BUJIAMU CUMMETPUI B IPOCTPAHCTBE, (DOPMYIUPOBATH
ONPENEIICHNS U CBOMCTBA. [[pUMEHATh CBOMCTBA CUMMETPHH NIPY PELICHUH 3a1a4.
Hcnonb3oBaTh NpUOOPETEHHBIE 3HAHUS AJI PELICHUS 33/1a4;

Paznen 11 Tena u moBepXHOCTH BpalliCHUS.

Tema 11.1 Tena u MOBEpXHOCTH BpaLICHUS.

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

IIPUMEHSTh CBOMCTBAa CAMMETPUH IPU PEIICHUHN 3a7a4 Ha TeJla BpPAIICHUs, Ha
KOMOMHAIIMIO TEJI.;

ONKMCHIBATh U XaPAKTEPU30BAThH PA3JIMUYHBIE BUJIBIl MHOTOTPAHHUKOB, IEPEUUCIATH UX
AJIEMEHTHI U CBOMCTBA. M300paxaTh MHOTOTPAHHUKY U BBIMOJIHATH MOCTPOEHHUS HA
M300paKEHUSIX U Ha MOJIENIIX MHOTOTPAHHUKOB. XapaKTEepPU30BaTh U U300pakaTh
CEUYEHUS, PA3BEPTKU MHOTOIPAHHUKOB, BRIUUCIIATH TUIOIIAIU TOBEpXHOCTENH. CTPOUTH
MpoCTeHIne ceYeHus Kyoa, Mpu3Mbl, mupamMuabl. [IpuMeHsTs (hakThl U CBEICHUS U3
wiaauMeTpun. O3HAKOMUTHCS C BUJIaMUA CHMMETPHUI B TIPOCTPAHCTBE, (HOPMYIHUPOBATH
ONPENEIICHHS U CBOUCTBA. | [pUMEHATH CBOMCTBA CUMMETPUU IIPU PELLICHUU 3a/a4.
Hcnonb3oBaTh MpuoOpeTEHHBIC 3HAHUS JJI PEIICHUS 3a]1a4;
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Tema 11.2 ®opmynbl 1151 BEIYUCIECHUS
TUIOIAICH MOBEPXHOCTEH BpaIllCHUS.

O3HAKOMUTLCs C IMOHATHUAMM IIOIAaAN U 06T>CMa, dKCHMOMaMH 1 CBOﬁCTBaMH;

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

M300pakaTh OCHOBHBIEC KPYTJIBIE TEJIa U BHITIOJHATH PUCYHOK TI0 YCIIOBHIO 33]1a4H;

Paznen 12 3mepenust B reoMeTpuun

Tema 12.1 ®opmyJibl 17151 BBIYUCICHUS
00bEMOB MHOTOTPaHHHUKOB.

O3HAKOMUTLCA C IMOHATHUAMM IJIOIMAaAN U O6T>€Ma, dKCuOMaMH 1 CBOﬁCTBaMH;

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

pelIaTh 3a1a4v Ha BBIYUCIICHUE TUIOMIAIEN U TOBEPXHOCTEN MTPOCTPAHCTBEHHBIX TEJI,
MIPUMEHSIS COOTBETCTBYIOITNE (OPpMYIIBI U (DaKThI U3 INIAHUMETPUH;

Tema 12.2 ®opMyJbl AJ1s1 BBIYUCICHUS
00BEMOB TeJ BpaIllCHHUS.

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

OMUCHIBATh U XapaKTePU30BaTh Pa3IMUHbIC BUIbl MHOTOTPAHHUKOB, IEPEUUCTSATD UX
AJIEMEHTHI U CBOKCTBA. M300paxaTh MHOTOTPAHHHUKYU U BBINOJIHATH OCTPOEHUS HA
U300pKEHUSX U HA MOJICTISIX MHOTOTPAaHHUKOB. XapaKTepru30BaTh U H300paxaTh
CEUYEHUs, Pa3BEPTKH MHOTOIPAHHUKOB, BRIUUCIIATH TUIOIIAIU TOBEpXHOCTENH. CTPOUTH
IpOoCTEHIINE CeUeHHs Ky0a, MPU3Mbl, MUpaMubl. [IpuMeHsITh GaKkThl U CBEIACHUS U3
wianuMeTpun. O3HAaKOMUTHCS C BUJIAaMUA CUMMETPUI B IIPOCTPAHCTBE, (HOPMYIUPOBATH
OTpeeJICHNs U CBOMCTBA. [[pUMEHATh CBOMCTBA CUMMETPHUH NIPU PEUICHUH 3aa4.
Hcnonb3oBaTh MpuoOpeTEeHHBIE 3HAHUS AJI PEIICHUS 3a/1a4;

O3HAKOMUTLCA C IMOHATHUAMM IJIOIMAaAN U O6T>€Ma, dKCuoOMaMH 1 CBOﬁCTBaMH;

Pasznen 13 Hauana maremMaTideckoro aHajinsa

Tema 13.1 [TousaTue nociie10BaTEILHOCTH.

O3HaKOMHUTHCS C MOHATHEM YUCIOBOM MOCIEA0BATEIBHOCTH, CIIOCO0AMU €€ 3aJaHus,
BBIYUCJICHUSMU €€ WICHOB; C OHSITUEM Mpe/ieria MOCIe10BaTeIbHOCTH;
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peniath 3a7a4u Ha IpuMeHeHne (GopMyJITbl CYMMbI OECKOHEYHO yObIBaIOIIEH
TC€OMETPHUYECKOMN MPOTPECCHH;

O3HAKOMUTHCA C ITIOHATHUEM HpOPI3BOI[HOI>i;

Tema 13.2 IToHsiTHE MPOU3BOIHOIA.

U3YYUTHh U OPMYIIHPOBATH €€ MEXaHUYECKUN U TEOMETPUICCKUN CMBICII, U3YYUTh
aJITOPUTM BBIYMCIICHUS IPOU3BOJHON HA TPUMEPE BBIYUCIIEHUS MTHOBEHHON CKOPOCTH
U yTJI0BOTO KO3 UIMEHTa KacaTeIbHOM;

BBIYUYUTh MpaBuia 1uGpepeHupoBaHusl, TAOIUIy MPOU3BOJHBIX AIEMEHTAPHBIX
GyHKUMNA, TPUMEHATH A1 TudPepeHnnpoBanns pyHK

U3YYUTH TEOPEMBI O CBS3U CBOMCTB (DYHKIIMH U IPOU3BOIHOM, (POPMYyIHUPOBATH UX;

O3HaKOMHUTHCS C MOHATHEM YUCIOBOM MOCIEA0BATEIBHOCTH, CIIOCO0AMU €€ 3aJaHus,
BBIYUCJICHUSMHU €€ WICHOB; C TIOHSATUEM Mpe/iesia MOCiIe10BaTeIbHOCTH;

COCTaBJIATh YPAaBHCHHUE KacaTeIbHOM B 00IIIEM BHU/IE;

Tema 13.3 UccnenoBanue ¢hyHKIUM ¢
TTOMOIIBIO POU3BOJHOM.

MIPOBOJIUTH C TIOMOIIIBIO TPOU3BOIHON HcClieIoBaHue HYHKIINH, 3aJaHHONU (POpMYJIOii;

yCTaHABJINBATh CBSI3b CBOMCTB (DYHKIIMH M MIPOU3BOIHOM MO WX rpaduKam;

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

Tema 13.4 Bropas nponsBoHas.

M3Y4YuTh U GOPMYITUPOBATH €€ MEXaHUICCKUN U TEOMETPUICCKUAN CMBICIT, U3YYUTh
QITOPUTM BBIYUCIICHUS TIPOMU3BOIHON HA TIPUMEPE BHIYMCICHUS] MTHOBEHHON CKOPOCTH
U YTJ10BOr0 Ko3(pduiimenTa KkacareabHOM;

BBLYYMTb NpaBuiIa JudepeHIMpoBaHUs, TA0JINIy IPOU3BOIHBIX AIEMEHTAPHbIX
GyHKUMNA, TPpUMEHATH A1 TudPepeHrpoBanus GyHk

Tema 13.5 [lepBooOpa3Has U HHTErpal.

03HAKOMUTHCS C MOHATHEM HHTETpaja U IepBOoOpa3HOi;

peniaTh 3a7a4u Ha CBsI3b MepBOOOPA3HOM U €€ C MPOU3BOHOM, Ha BHIYUCIICHHE
nepBooOpa3HO st JaHHOW PYHKIUY;
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U3YYHUTh MPaBUIa BHIYUCIICHHS TIepBO0Opa3Hoii u Teopemy HeroTona-Jleitonuna;

pelaTh 3a7a4i Ha MPUMEHEHHUE UHTErpasia Jjisl BBIYUCICHUS (PU3NUECKUX BEJTUYUH U
ILUTOILAAEH.

IIPUMEHATh MAaTEMAaTUYECKUE METO/IbI JUIsl PELICHUS COAEPKATEIIbHBIX 3a1a4 U3
pa3NUYHBIX 00JACTEN HAYKU U MpakTUKU. HTepIpeTupoBaTh Pe3yibTaThl, YYUTHIBAThH
peaJIbHBIE OTPAHUYECHUS;
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3. YCJOBMUS PEAJIM3AIIMUA PABOYEHR ITPOI'PAMMBI TUCIHUATIIUHBI
3.1. TpeOoBaHMS K MUHMMAJIbHOMY MaTEPHAIBLHO-TEXHUYECKOMY 00eCeYeHH 0

Peanuzanus nmporpaMMbl AUCIUIUIMHBI TpeOyeT HaMuus yaeOHoro kabunera: Kabuner
MaTeMaTHYECKUX TUCITUTUINH.

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

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

pecypc)

1. [AnreGpa u Hayana mateMatudeckoro ananuza 10-11 knacc : |[[ocHOBHas |
yaeOHUK 151 0011e06p yupexaenwnii / [1ILA. AnmumoB u ap. -
16-e uzn.. - M. : IIpocenienue, 2010. - 464 c.

2. |Hamasa A.A. Marematuka : yueonuk mais CI1O / ALA. [ocHOBHas |
Hanasu. - 2-e uzn.. - M. : @opym, 2006. - 552 c.
3. |ynusn b.II. Maremartuka. ba3oBblit Kypc : yueOHHK / [ocHOBHas |

['ynusan b.11., Xamuaynnus P.S.. - M. : MockoBckui
(MHAHCOBO-TIPOMBINIIEHHBIN YHUBEpCcUTET «CHUHEPTHS,
2013. - 712 c. - Tekcrt: 25eKTpoHHBIN: [calT]. — URL:
http://www.iprbookshop.ru/17023. - Pexxum noctyna: asns
aBTOPU3UP. MOJIb30BATENCH
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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.
Metoasnl u ¢popmbl: Konrponbras pabora (CpaBHEHHE C aHATIOTOM )
Buja koHTpoOJIS: MIChbMEHHAsE KOHTPOJIbHAsA paboTa

1.4 uctoputo pa3BUTHUSA MOHATHUS YUCIIA, 1.1.2, 1.2.1
CO3J1aHMs MAaTEMAaTUYECKOTO aHaJIu3a,
BO3HHUKHOBEHUS U Pa3BUTHUS TEOMETPUU;

2.1 BeIOTHATH apudmernueckue aevcreus |1.1.1,1.1.3, 1.1.4, 1.1.5, 1.1.6, 1.2.1, 1.2.2,
HAaJI YMCJIaMU, COUYETasl YCTHBIC U 1.2.3,1.24,1.2.5
MCbMEHHBIE TIPUEMBI;

2.2 HaxoAUTh MPUOIMKEHHBIE 3HAUCHUS 1.1.5,1.1.6
BEJTUYMH W IMOTPEITHOCTH BBIYUCICHUI
(abcomroTHASI 1 OTHOCUTEIIBHAS);

2.3 cpaBHMBATh YMCJIOBBIE BHIPAKCHUS, 1.1.3,1.2.2,1.2.3

2.7 ucnonip30BaTh NpuoOpeTeHHble 3Hanus [1.1.5
¥ YMCHHS B IPAKTUICCKOMN JCSITCIBHOCTH U
TTOBCEHEBHOM JKU3HU: JUTSI PAKTHIECKUX
pacdeToB 1o ¢hopMysiam, BKITIoUYast
dbopMyIIBI, COIepIKAIIINE CTETICHH,
paauKansl, JorapudMbl U
TPUTOHOMETpHUECKUE QYHKIIUHU,
UCIIOJIb3YsI PU HEOOXOAUMOCTHU
CIPaBOYHBIE MaTepUalbl U MPOCTEHIINE
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

Texkymmii KOHTpPOJIBb Ne 2.
Metoanl u popmbl: KontponbHas padota (CpaBHEHHE C aHATIOTOM)
Buja KoHTpoOJIs: MIChMEHHAas: KOHTPOJIbHAsA paboTa
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1.3 3HaUeHUE NTPaKTUKU U BOIIPOCOB,
BO3ZHMKAIOIIMX B CAMOM MaTeMaTHKe s
dbopMHUpOBaHUS U Pa3BUTHS
MaTEeMaTU4YeCKON HAYKU;

1.1.4,1.1.5

2.18 pemars panMoHaNbHEIE,
NoKa3aTeNbHbIE, TOTapU(PMUUECKHE,
TPUTOHOMETPUYECKUE YPABHEHHS,
CBOJISIIIMECS K JIMHEWHBIM U KBaJPaTHBIM, a
TaK)K€ aHAJIOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

1.2.5,2.1.2,2.15,2.1.6,2.2.1,2.2.3

2.20 uzo0paxaTh Ha KOOPAUHATHOM
IJIOCKOCTH PELIEHUSI YPaBHEHU,
HEPABEHCTB U CUCTEM C ABYMS
HEU3BECTHBIMY;

2.12,2.13,2.1.4,2.2.2

2.19 ucnonb3oBaTh rpapUIECKUl METO
pelieHusl ypaBHEHHU U HEPABEHCTB;

2.14,2.22,224,2.2.5

2.21 cocTaBiATh U pelIaTh YpaBHEHUS U
HEPABEHCTBA, CBA3bIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
MPUKJIAJIHBIX) 3a]a4ax.

1.2.5,2.1.6,2.2.3

Texkymmit KoHTpOJBH Ne 3.

Metoasbl u ¢popmbl: [IpakTrueckas padota (CpaBHEHUE C aHAIIOTOM)
Buj KOHTPOJIS: MHUCEMEHHAs IpaKTHUecKas paboTa

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

3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6, 3.2.1,
3.2.2,323,3.24,3.2.5,3.2.6,3.2.7,3.2.8,
332,34.1,3.42,3.4.3,3.4.4,35.1

2.6 BBINOJIHATH PEOOPA30BAHUS
BBIPKCHUM, IPUMEHSS (POPMYIIHI,
CBSI3aHHBIE CO CBOMCTBAMM CTCIICHEH,
Jorapu(mMoB, TPUTOHOMETPUUSCKUX
dynKImi;

3.2.3,324,327,33.1,3.3.2,34.1,3.4.2,
3.5.1

2.5 noap30BaThCs NMPUOTUKEHHON OIEHKOM
MIpU MPAKTUYECKUX pacyeTax;

1.1.5

Texkymmii KOHTpPOJIb Ne 4.

Metoasbl u ¢popmbl: Konrpoinbnas pabora (CpaBHEHHE C aHATIOTOM)
Buja KOHTPOJIS: MUCEMEHHAs KOHTPOJIbHAs paboTa
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1.2 mupoTy U B TO kKe BpeMs
OTPaHUYEHHOCTh MTPUMEHEHUS
MaTEeMaTUYECKUX METOJ/IOB K aHAIIU3Y U
HCCJIEIOBAHUIO TIPOLIECCOB U SIBJICHUH B
MpUPOJIC U OOIIECTBE;

2.1.5,3.1.3,3.2.1,3.2.5

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

1.1.2,3.1.3,3.2.1

2.18 pemars palmoHaNbHBIE,
MOKa3aTelbHbIE, JIOTapu(MHUUECKHE,
TPUTOHOMETPUYECKUE YPABHEHHS,
CBOJISIIIMECS K JIMHEWHBIM U KBaJAPaTHBIM, a
TaK)K€ aHaJIOTMYHbIE HEPABEHCTBA U
CUCTEMBI;

3.6.1,3.6.2,3.6.3,3.6.4,3.6.5,3.6.6,3.6.7,
3.6.8,3.6.9

Texymmii KOHTPOJIb Ne 5.

Metoasbl u ¢popmbl: Konrponbhas padota (MHpopMamoHHO-aHATTUTUYECKUN )
Buja KoHTpoOJISI: MMChbMEHHAss KOHTPOJIbHAS paboTa

2.25 onuckIBaTh B3aUMHOE PACTIOJIOKEHUE
NPSIMBIX U TUIOCKOCTEHN B MMPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CYKJIECHUS 00 3TOM
PaCIOJIOKECHUH;

42.1,42.2,423,424,4.2.5,4.2.6,4.2.7,
43.1

2.26 aHanM3UPOBaTh B MMPOCTEUIINX 4.2.6
clly4asiX B3aMMHOE PACIOJI0KEHHE

OOBEKTOB B POCTPAHCTBE;

2.30 pemiath MIaHUMETPUUYECKUE U 43.2

MPOCTEUIITNE CTEPEOMETPUICCKUE 3a/1a4
Ha HAXO0XJICHUE T€OMETPUYCCKUX BEIIMUNH
(nnvH, yrIIoB, IIIOIIaAei, 00bEMOB);

Texkymuii KOHTpPOJIBb Ne 6.

Metoasbl u ¢popmbl: Kortponbaas padota (MHpopManimoHHO-aHATUTUYECKUN )
Buja kKoHTpoOJIs: MIChbMEHHAs: KOHTPOJIbHAsA paboTa

1.1 3HaueHnEe MaTeMaTUYECKOW HAYKH JJIS
peleHns 3a1a4, BOZHUKAIOIINX B TEOPUH U
IIPAKTHUKE;

1.1.1,1.1.2,1.1.4, 1.2.3, 1.2.4, 1.2.5, 2.1.1,
2.12,2.24,225,3.1.3,3.14,3.1.5,3.1.6,
3.2.1,3.2.5,3.2.6,3.2.7,3.2.8,3.6.2,3.6.3,
3.6.5,3.6.10,4.1.1,4.2.1,4.2.2,4.2.3,
4.24,425,43.1,43.3,43.4,5.1.1,5.1.2,
5.1.3,5.14,5.1.5,5.1.6,5.1.8, 5.1.9,
5.1.10, 5.1.11, 5.1.12, 5.1.13, 5.1.14,
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5.1.15,5.1.16,5.1.17

2.28 BBINOJIHATH YEPTEKU IO YCIOBHIM
3a/1ay;

1.2.2,42.4,425,4.2.7,43.2,43.3,5.1.3,
5.15,5.1.6,5.1.7,5.1.9,5.1.10, 5.1.11,
5.1.12,5.1.13, 5.1.16, 5.1.17

2.32 npoBOAUTH JOKA3aTEIbHbIC
paccyXeHus B XO/I€ pEeIICHHUs 3314,

5.1.17

Texymmii KOHTPOJIb Ne 7.

Metoasnl u ¢popmbl: Konrpoinbnas pabora (CpaBHEHHE C aHATIOTOM)

Bunx koutpous: [luceMeHHbIM

1.6 BEpOSATHOCTHBIN XapaKTep pa3InyHbIX
IIPOLIECCOB OKPYIKAIOLIETO MHPA.

6.14,7.1.1,7.1.2,7.1.3,7.1.4

2.35 pemath mpocTeinme KOMOMHATOPHBIE
3a/1a9M METOJIOM Iepedopa, a TaKkKe ¢
UCITIOJIb30BAaHUEM HU3BECTHBIX (DOPMYII;

6.1.1,6.1.2,6.1.3,6.1.4,6.2.1,6.2.2,6.2.3,
6.2.4

2.36 BBIYUCHATH B POCTEUIINX CIydasX
BEPOSITHOCTU COOBITUI HA OCHOBE
N0JICYETa YKCIIa UCXOI0B IS aHATIM3a
pEaIbHBIX YHCIOBBIX JaHHBIX,
IIPE/ICTABIICHHBIX B BUJE IHArpamwm,
rpadukoB; aHanu3a nHGoOpMaIuu
CTaTUCTUYECKOr0 Xapakrepa.

7.1.2,7.13,7.14,7.1.5,7.1.6,7.1.7,7.1.8,
7.2.2,7.23,7.2.4

Texkymmii KoHTpOJBH Ne 8.

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

Bua konrpoasi: [IucemeHHbIM

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

3.5.2,3.6.1,3.6.5,8.1.5, 8.1.6, 8.1.7, 8.1.8,
8.3.1,8.3.2,8.3.3,8.4.2,84.3,85.1,85.2,
8.5.3,8.6.1, 8.6.2

2.6 BBINOJHATH NpeoOpa3oBaHUs
BBIPKCHUN, IPUMEHSS (POPMYIIHI,
CBSI3aHHBIEC CO CBOMCTBAMM CTCIICHEH,
JorapumMoB, TPUTOHOMETPUUECKUX
dynKImi;

3.5.2,3.6.1,3.6.2,8.1.2,8.1.3,8.2.1,8.2.2,
8.2.3,8.4.1,84.2,84.4

2.18 pemars palmoHaNbHEIE,
NOKa3aTeJIbHbIE, JIOTapu(PMHUUECKHE,
TPUTOHOMETPUYECKUE YPABHEHHS,
CBOJISIIIMECS K JIMHEWHBIM U KBaJAPaTHBIM, a
TaK)K€ aHaJIOTUYHbIE HEPABEHCTBA U

6.1.1
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CHUCTEMBI;

Texymmii KOHTPOJIb Ne 9.

Metoasbl u ¢popmbl: Korrponbaas padota (MHpopManimoHHO-aHATTUTUYECKUN )

Buna koutpods: [luceMeHHbIN

2.8 BBIUMCIIATH 3HAUCHHE (PYHKIUU 11O
3aIaHHOMY 3HAYEHUIO apryMEHTa pH
pa3nUYHbIX criocobax 3aAaHus QyHKUIUU;

9.1.1

2.10 crpouTth rpaduKu N3yIEHHBIX
GyHKINN, WLTIOCTPUPOBATH IO TpaduKy
CBOICTBA DJIEMEHTAPHBIX (PYHKITUH;

8.6.5,9.1.3,9.1.5,9.1.7,9.1.8

2.9 onpenensaTe OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKIMHI, WILUTFOCTPUPOBATH UX
Ha rpadukax;

9.1.4,9.1.8,9.2.1

2.11 ucrionp3oBaTh MOHATHE PYHKIIUM JIJIs
OIMCAHUS ¥ aHAJIN3a 3aBUCUMOCTEHN
BEJINYHH,

8.6.5,9.1.6

2.12 ucnonp30BaTh NPUOOPETEHHBIE
3HAHMS U YMEHHUS B IPAKTUYECKOM
JEATEIBHOCTH U MIOBCEHEBHON KU3HU: IS
OIKCAHUS C MOMOILBIO (PYHKIMH
Pa3JIMYHBIX 3aBUCUMOCTEN, PEICTABICHUSA
uX rpauyuecku, HHTepIpeTalun
rpauKoB.

8.6.6,9.1.6

Texkymmit kourpoJas Ne 10.

Metoanl u ¢popmbl: [Ipaktrdeckas padota (MHbOpMATMOHHO-aHATUTHYECKH )

Bunx koutpous: [luceMeHHbIN

2.29 cTpouTh npocreiimme ceuenus kyoa, |10.2.2,10.2.4
PU3MBI, TUPAMHU/IBI;

2.23 pacno3HaBaTh Ha YEPTEXKaX U 10.1.4
MOJIEIISIX TIPOCTPAHCTBEHHBIE (POPMBEI;

2.28 BBINOJIHATH YEPTEXKH IO YCIOBUIM 5.1.18,10.1.4
3azay;

2.34 BblyuCiIEHU 00BEMOB U ILTONIAACH 10.1.10

MTOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEN MPU
pELICHUY NMPAKTUYECKUX 3a]a4, UCIIOJIb3YS
IPU HEOOXOIUMOCTH CIIPABOYHUKH H
BBIUHCIIUTEIBHBIE YCTPOUCTBA.

2.24 cOOTHOCHUTH TPEXMEPHBIE OOBEKTHI C

10.1.7, 10.2.5

ctp. 69 u3z 78




WX OMHUCAHUSIMU, U300paKECHUIMU;

Texkymmii kouTpoJanb Ne 11.

Metoasbl u ¢popmbl: Korrponbaas padota (MHpopManimoHHO-aHATTUTUYECKUN )

Buna koutpods: [luceMeHHbIN

2.27 nuzo0paxaTb OCHOBHbIC
MHOTOTPAHHHUKHU U KPYTJIbIC Tea;

10.1.1, 10.1.2, 10.1.3, 11.1.5, 11.1.7,
11.1.8,11.2.1, 11.2.4, 12.1.3, 12.1.4,
12.2.1,12.2.2,12.2.3

2.31 ucnionb30BaTh MU PELICHUU
CTEPEOMETPUUECKHX 3a7a4
IUTAaHUMETPpUYECKHE (PaKThl U1 METO/IbI;

10.1.7,10.1.8, 10.2.2

Texkymmit koHTpoJb Ne 12.

MeTtoab! u ¢popmnbi: [Ipaktuueckas padora (MupopMaimoHHO-aHATUTUYECKUIA )

Bua konrpoasi: [IucemeHHbli

2.13 HaXOUTh IPOU3BOIHBIC
AJIEMEHTAPHBIX (PyHKIIH;

13.2.3,13.2.4,13.3.3,13.3.5, 13.3.7, 13.3.8

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

13.2.4,13.2.13,13.3.1, 13.3.3, 13.3.4,
13.3.8

2.15 npuMeHSITh NPOU3BOJHYIO JJIs
MPOBEICHUSI MPUOTMKEHHBIX BBIUMCICHUH,
pemaTth 3a7a4y NPUKIATHOTO XapaKkTepa Ha
HaX0XKJIeHNE HAauOOIBIIIETO U
HaWMEHBIIIET0 3HAYCHUS,

13.3.2,13.3.4,13.3.6,13.3.7,13.3.8

2.33 ucnonap30BaTh NMPUOOPETEHHBIE
3HAHUS ¥ YMEHHUSI B IPAKTUIECKOM
NeSTSIILHOCTH U TTIOBCETHEBHOM JKU3HH:
TUTS KCCIIeTOBaHUS (MOJICITUPOBAHN)
HECJIOKHBIX MTPAKTUIECKUX CUTYallni Ha
OCHOBE M3YUYEHHBIX (DOPMYIT U CBOHCTB

(uryp;

9.2.7,10.2.4

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

10.1.1, 13.3.6

Texkymmit kouTpoJas Ne 13.

Metoasnl u ¢popmbl: Korrponbras padota (MapOopManmoHHO-aHATTUTUYECKUN )

Bunx koutpous: [luceMeHHbIN
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1.1 3HaueHME MaTeMaTUYECKOU HAYKH JIJIS
pelieHus 3a71a4, BOZHUKAIOIINX B TCOPUH U
MIPaKTHKE;

5.1.18,6.1.1,6.1.2,6.1.3,7.1.6, 7.1.7,
7.1.8,7.2.2,7.2.3,7.2.6,8.1.1,8.1.2,8.1.4,
92.2,9.23,9.24,9.2.5,9.2.6,9.2.8,9.2.9,
9.2.10, 10.1.1, 10.1.2, 10.1.3, 10.1.4,
10.1.5, 10.1.6, 10.1.7, 10.1.8, 10.1.9,
10.1.10, 10.2.1, 10.2.2, 10.2.3, 10.2.4,
10.2.5,10.2.6,11.1.1, 11.1.2, 11.1.3,
11.1.4,11.1.6,11.2.3,11.2.4, 12.1.1,
12.1.2,12.1.3,12.1.4,12.2.2, 12.2.3,
12.2.4,12.2.5,13.1.1, 13.1.2, 13.1.3,
13.1.4,13.1.5,13.1.6, 13.2.1, 13.2.2,
13.2.3,13.2.4,13.2.5,13.2.6, 13.2.7,
13.2.8,13.2.9,13.2.10, 13.2.11, 13.2.12,
13.2.13,13.5.2

2.16 BBIYUCHATH B IPOCTEUIINX CIydastX
IUIOIIAIN U OOBEMBI C HCIIOJIB30BAHUEM
OIIPEIEIICHHOI0 UHTErPAIa;

13.5.1,13.5.3,13.5.4, 13.5.5, 13.5.6,
13.5.7,13.5.8,13.5.9

2.17 ucrions3oBaTh TPUOOPETCHHBIC
3HAHUS U YMEHHUSI B PAKTUUECKOM
NEeSTENLHOCTH U NMTOBCETHEBHOM KU3HU IS
pelieHus NpUKIaJIHbIX 3a7a4, B TOM YHCIIe
COLIMAJIBHO-DKOHOMHYECKHUX U
(du3NYECcKUX, Ha HaubOJIbIINE U
HAaMMEHbIIME 3HAYEHHUS, HA HAXOXKICHUE
CKOPOCTHU U YCKOPEHHSI.

13.4.1

2.33 ucrnonab30BaTh MPUOOPETCHHBIC
3HAHUS U YMEHHUSI B PAKTUUECKOM
NEeSTENbHOCTH U MTOBCEIHEBHOM KU3HU:
JUTsL KiCclieIOBaHus (MOIEIMPOBaHUS)
HECJIOKHBIX MPAKTUYECKUX CUTYyaIuil Ha
OCHOBE M3yYEHHBIX (POPMYJ U CBOKCTB

(uryp;

4.2. IIpoMexkyTOUHAS ATTECTAIMS

Ne cemecTpa

Bua npome:xxyTo4Ho# aTTecTanuu

1 DK3aMeH

IK3aMeH MOKeT ObITh BLICTABJIEH ABTOMATHYECKH 110 pe3yJabTaTaM TEKYIINX
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KOHTPOJIeH

Tekyiuii KoHTpob Nel

Texymuit KOHTpOJIb No2

Texymunii KOHTPOIb Ne3

Tekymunii KOHTpOJb Ned

Texymnii KOHTpOJb Ne5

Tekyiuii KOHTpOIb Neb

Tekymuii KOHTpOJIb Ne7

MeTtoasl u ¢popmbi: KoutponsHas padota (MHbopMaliMOHHO-aHATTUTUYECKU )
OnucarebHast 4acTh: BRINOJHUTH OJTMH TEOPETUUYECKUIN U TPU MPAKTUYECKUX 3aJaHUS

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

HNHaekc TeMbl 3aHATUA

1.1 3HaueHNE MaTeEMaTUYECKOW HAYKH JIJIS
pelleHus 3aj7ia4, BO3HUKAIOIIUX B TEOPUH U
MPaKTHUKE;

1.1.1,1.1.2,1.1.4,1.2.3,1.2.4, 1.2.5, 2.1.1,
2.1.2,224,225,3.1.3,3.1.4,3.1.5,3.1.6,
3.2.1,3.2.5,3.2.6,3.2.7,3.2.8,3.6.2,3.6.3,
3.6.5,3.6.10,4.1.1,4.2.1,4.2.2,4.2.3,
4.24,425,43.1,43.3,43.4,5.1.1,5.1.2,
5.1.3,5.14,5.15,5.1.6,5.1.8,5.1.9,
5.1.10,5.1.11,5.1.12, 5.1.13, 5.1.14,
5.1.15,5.1.16,5.1.17,5.1.18, 6.1.1, 6.1.2,
6.1.3,7.1.6,7.1.7,7.1.8,7.2.2,7.2.3,7.2.6,
8.1.1,8.1.2,8.1.4

1.2 mmpoTy U B TO ke BpeMs
OTPaHUYEHHOCTh PUMEHEHUS
MaTEeMaTUYECKUX METOJ/IOB K aHAIIU3Y U
MCCJIEIOBAHUIO TIPOIIECCOB U SIBJICHUH B
npUpoze U 0OIIECTBE;

2.1.5,3.1.3,3.2.1,3.2.5

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

1.14,1.15,3.14,3.4.3,3.44,3.5.2,5.1.7,
7.1.5

1.4 ucropuro pa3BUTHS NOHATHUS YUCIIA,
CO3JaHM MATEMaTUYECKOTO aHAJIN3a,
BO3HUKHOBEHUS U PA3BUTHSI TEOMETPUH;

1.1.2,1.2.1,1.2.6,3.1.4,3.5.1,7.2.1

1.5 yHuBepcanbHbIl XapaKkTep 3aKOHOB
JIOTUKU MaT€MaTUYECKUX PACCYKIACHUN, UX
MPUMEHUMOCTH BO BCEX 00JIaCTAX

1.1.2,3.1.3,3.2.1
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YEJIOBEUECKOM JESATCIBHOCTH;

1.6 BEepOSTHOCTHBIN XapaKkTep pa3iInyHbIX
IIPOLIECCOB OKPYKAKOIIErO0 MUPA.

6.14,7.1.1,7.1.2,7.1.3,7.1.4,7.2.5

2.1 BBINONHATH apu(pMETUYECKHE IEUCTBUS
HaJ[ YUCJIaMH, CoueTasi yCTHBIC U
MTUCbMCHHBIC TIPUEMBI;

1.1.1,1.1.3,1.1.4,1.1.5, 1.1.6, 1.2.1, 1.2.2,
1.23,1.2.4,1.2.5,1.2.6,2.1.3,2.1.4,2.2.2,
2.25,3.13

2.2 HaxoAUTh MPUOIMKEHHBIE 3HAUCHUS
BEJINYMH U MOTPEIIHOCTH BBIYUCICHUI
(abconroTHAst U OTHOCUTEIIbHAS);

1.1.5,1.1.6

2.3 CpaBHMBATh YHCJIOBBIE BHIPAKCHUS,

1.1.3,1.2.2,1.2.3,1.2.6,3.2.1,3.2.5,3.6.2,
3.6.3

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

3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6, 3.2.1,
3.2.2,3.23,3.24,3.2.5,3.2.6,3.2.7,3.2.8,
33.2,34.1,3.42,34.3,34.4,3.5.1,3.5.2,
3.6.1,3.6.5,8.1.5,8.1.6

2.5 noap30BaThCA MPUOTUKEHHON OIEHKOM
MpU NPAKTUYECKUX pacueTax;

1.1.5

2.6 BBITIOJHATH MPEOOpPa30BaAHUS
BBIPAKEHU, TPUMEHS (POPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMHM CTEICHEM,
Jorapu@mMoB, TPUTOHOMETPUUECKUX
dynxumi;

3.2.3,3.2.4,3.2.7,33.1,3.3.2,34.1,3.4.2,
3.5.1,3.5.2,3.6.1,3.6.2,8.1.2,8.1.3

2.7 ucnonib30BaTh NPUOOPETCHHBIC 3HAHUS
U YMEHUS B IPAKTUUECKOMN JESITETbHOCTU U
MOBCEIHEBHOM >KM3HU: JUISI MPAKTHUYECKUX
pacyeToB 1o (GopmyJsiaM, BKIIIOYAs
dbopMyIIbl, coiepKaIINe CTETICHH,
paauKasl, JorapupMel U
TPUTOHOMETpUYECKUE QYHKIUH,
UCTIONB3YS TIPU HEOOXOIMMOCTH
CTIPaBOYHBIE MAaTEPUAIIBI M IPOCTEHIIINE
BBIUMCIIUTEIbHBIC YCTPOMCTRA.

1.1.5

2.18 peliars panvoHAJIbHBIE,
MoKa3aTelbHbIE, JIOTapudMHUUECcKHe,
TPUTOHOMETPUUECKUE YPABHEHHUSI,
CBOJSIIIMECS K JIMHEHHBIM U KBaJIpaTHBIM, a
TaKXK€ aHAJOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

1.2.5,2.1.2,2.15,2.1.6,2.2.1,2.2.3,3.6.1,
3.6.2,3.6.3,3.64,3.6.5,3.6.6,3.6.7,3.6.8,
3.6.9,6.1.1
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2.19 ucnonws3oBath rpadUIECKUl METO
pelieHus: ypaBHEHHU U HEPABEHCTB;

2.1.4,2.22,224,2.2.5

2.20 u3o0paxaTh Ha KOOPAUHATHOU
IJIOCKOCTH PELIEHUS YPaBHEHU,
HEPABEHCTB U CUCTEM C ABYMS
HEU3BECTHBIMY;

2.1.2,2.13,2.1.4,2.2.2,2.2.6

2.21 cocTaBiATh U peliaTh YpaBHECHUS U
HEPaBEHCTBA, CBA3BIBAIOIINE HEU3BECTHBIC
BEJINYMHBI B TEKCTOBBIX (B TOM UHCIIC
MPUKJIAJIHBIX) 3a]a4aX.

1.2.5,2.1.6,2.2.3

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

42.1,42.2,423,424,4.2.5,4.2.6,4.2.7,
43.1,43.4,5.1.9

2.26 aHanM3UPOBaTh B MMPOCTEUIINX
ClIy4asx B3aUMHOE PaCIOJIOKEHNE
OOBEKTOB B POCTPAHCTBE;

4.2.6,5.1.9

2.28 BBIMOJHATH YEPTEXKH 10 YCIOBUSIM
3aj1ay;

1.2.2,42.4,4.25,4.2.7,43.2,43.3,5.1.3,
5.1.5,5.1.6,5.1.7,5.1.9, 5.1.10, 5.1.11,
5.1.12,5.1.13,5.1.16,5.1.17, 5.1.18

2.30 pemars IIAHUMETPUYECKUE U
MIPOCTEHIINE CTEPECOMETPUICCKHE 3a]aUn
Ha HaX0XKJICHUE T€OMETPHUCCKUX BEITUNUNH
(muH, yrIIoB, IO, 00bEMOB);

4.3.2

2.32 npoBOAUTH JOKA3ATEIbHbIC
pacCyXJeHus B XOJI€ pEeIICHUs 3314,

5.1.17

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

6.1.1,6.1.2,6.1.3,6.1.4,6.2.1,6.2.2,6.2.3,
6.2.4,7.2.5

2.36 BBIYUCHATH B IPOCTEUILINX CIydastX
BEPOSITHOCTU COOBITUI HA OCHOBE
NOJICYETa YKCIIa UCXOJI0B IS aHATIM3a
pEaIbHBIX YUCIOBBIX JaHHBIX,
IIPE/ICTABICHHBIX B BUJE IHArpamMm,
rpaduKoB; aHanu3a uHGoOpMaIuu
CTaTUCTHUYECKOr0 Xapakrepa.

7.1.2,7.13,7.14,7.1.5,7.1.6,7.1.7,7.1.8,
7.2.2,7.23,7.2.4,7.2.5

Ne cemecTpa

Bua npome:xxyTo4yHoO#M aTTecTanuu

2 DK3aMeH
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JK3aMeH MOKeT ObITh BHICTABJIEH ABTOMATHYECKH 10 Pe3yJIbTATAM TeKYUIHUX
KOHTPOJIeH

Tekymnii KOHTpOJIb Ne§

Tekyiunii KOHTpOJb Ne9

Tekymniit KoHTpOab NelO

Tekymuii koHTpoab Nel 1

Texyuuit KOHTpOJIb Nel2

Texymnit KoHTpOab Nel3

MeTtoasnl u ¢popmbl: KorrponpHas padota (MapOpMannoHHO-aHATUTUIECKUAN )
OnucaresibHas YacTh: BBINOIHUTH OJIMH TEOPETUUYECKUN U TPU NPAKTUYECKUX 3aJaHUS

Pe3yabTathl 00yueHusi (0CBOEHHbIE
YMeHHSl, YCBOEHHbIE 3HAHMS)

I/IHIleKC TEMbI 3aHATUSA

1.1 3HaYeHHE MaTEMATUYCCKOM HAYKH IJI1
PCIICHUA 3a1a4, BOGHUKAIOIINUX B TCOPUU U
IMPAaKTHKC,

92.2,9.23,9.24,9.2.5,9.2.6,9.2.8,9.2.9,
9.2.10, 10.1.1, 10.1.2, 10.1.3, 10.1.4,
10.1.5,10.1.6, 10.1.7, 10.1.8, 10.1.9,
10.1.10, 10.2.1, 10.2.2, 10.2.3, 10.2.4,
10.2.5,10.2.6, 11.1.1, 11.1.2, 11.1.3,
11.1.4,11.1.6,11.2.3,11.2.4, 12.1.1,
12.1.2,12.1.3,12.1.4, 12.2.2, 12.2.3,
12.2.4,12.2.5,13.1.1, 13.1.2, 13.1.3,
13.1.4,13.1.5,13.1.6, 13.2.1, 13.2.2,
13.2.3,13.2.4,13.2.5,13.2.6, 13.2.7,
13.2.8,13.2.9,13.2.10, 13.2.11, 13.2.12,
13.2.13,13.5.2, 13.5.11, 13.5.12, 13.5.13,
13.5.15

2.4 HaXOIUTh 3HAYEHHUS KOPHSI, CTEIICHH,
jgorapupma, TPHrOHOMETPUYECKHUX
BBIPAKCHU HA OCHOBE OIPEICIICHUS,
UCIIOJIB3YS MPU HEOOXOAUMOCTH
HHCTPYMEHTAJIbHBIE CPEJCTBA;

8.1.7,8.1.8,8.3.1,8.3.2,8.3.3,84.2,84.3,
8.5.1,8.5.2,8.5.3,8.6.1,8.6.2,8.6.3, 8.6.4,
8.6.5,8.6.6,9.1.2

2.6 BBINIOJHATH MpeoOpa3oBaHUs
BBIpAXKEHUMN, TPUMEHSST DOPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMHM CTEIICHEM,
Jorapu@mMoB, TPUTOHOMETPUUECKUX
dynxumi;

8.2.1,8.2.2,8.2.3,8.4.1,84.2,84.4,9.2.2,
9.2.3

2.8 BBIUMCIATH 3HAUCHUE (PYHKITUU 110
3aIaHHOMY 3HAYEHUIO apryMeHTa Mpu

9.1.1
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pa3IMYHBIX criocobax 3aaaHus GyHKUIUU;

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

9.14,9.1.8,9.2.1,9.2.9

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

8.6.5,9.1.3,9.1.5,9.1.7,9.1.8,9.2.9

2.11 ucnonws3oBath noustue GyHkuuu s (8.6.5, 9.1.6
OIKCAHUs U aHaJIu3a 3aBUCUMOCTEH

BEJIMYUH;

2.12 ucnonp30BaTh MPUOOPETEHHBIE 8.6.6,9.1.6

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

2.13 HaXOAUTh MIPOU3BOIHBIE
AIIEMEHTAPHBIX (PYHKIUH;

13.2.3,13.2.4,13.3.3, 13.3.5, 13.3.7,
13.3.8,13.4.1,13.4.2

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

13.2.4,13.2.13,13.3.1, 13.3.3, 13.3.4,
13.3.8

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

13.3.2,13.3.4,13.3.6,13.3.7, 13.3.8,
13.3.9,13.4.1

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

13.5.1,13.5.3,13.5.4, 13.5.5, 13.5.6,
13.5.7,13.5.8,13.5.9, 13.5.10

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

13.4.1

2.18 pemiath palmoHaNIbHBIE,

8.6.3
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NOKa3aTelbHbIE, JIOrapuMHUUEcKHe,
TPUTOHOMETPHUYECKNE YPAaBHEHMS,
CBOJAIIMECS K IMHENHBIM U KBaJIpaTHBIM, a
TaKKE€ aHAJOTUYHBIE HEPABEHCTBA U
CUCTEMBI;

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

10.1.1, 13.3.6, 13.5.14

2.23 pacnio3HaBaTh Ha YepTekKax U
MOJIEJISIX TIPOCTPAHCTBEHHBIE (POPMBI;

10.1.4,11.1.2,11.1.7,11.2.4,12.1.4

2.24 cOOTHOCHUTH TPEXMEPHBIE OOBEKTHI C
UX OMUCAHUAMHU, U300pAKEHUSIMU;

10.1.7,10.2.5,11.1.2, 11.1.7, 11.2.4

2.277 u3006paxaTb OCHOBHBIC
MHOT'OTPAaHHHUKHU W KPYTJIBbIC TEJIa;

10.1.1,10.1.2, 10.1.3, 11.1.5, 11.1.7,
11.1.8,11.2.1,11.2.4,12.1.3, 12.1.4,
12.2.1,12.2.2,12.2.3

2.28 BBIIIOIHATH YEPTEKU IO YCIOBUSIM
3ajay;

10.1.4,11.1.8,11.2.1, 11.2.2,12.1.1, 12.2.2

2.29 cTpouTh IpOCTEHIITNE CEUCHUSI Ky0a,
MIPU3MBI, TUPAMUBI;

10.2.2,10.2.4,11.1.8, 12.1.1

2.31 ucrionb30BaTh NPHU PELICHUN
CTEpEOMETPUUECKUX 3a]a4
IUTAHUMETPHUYECKHE (PAaKThl U METOIbI;

10.1.7,10.1.8, 10.2.2

2.33 ucnoap30BaTh NMPUOOPETEHHBIE
3HAHUS ¥ YMEHHUSI B IPAKTUUECKOM
NEeSTELHOCTH U TMTOBCEHEBHOM KU3HU:
JUTsL iCclieIOBaHus (MOIEIMPOBAHUS)
HECJIOKHBIX MPAKTUYECKUX CUTYallUi Ha
OCHOBE U3YUYEHHBIX ()OPMYJI U CBOMCTB

(uryp;

9.2.7,10.2.4

2.34 BeIYKCIIEHUS 00BEMOB U ILUIOIIAAEH
MMOBEPXHOCTEMN MPOCTPAHCTBEHHBIX TEJ MPH
pelIeHUH MPAaKTUIECKUX 3a7a4, UCTIOIb3Ys
MpU HEOOXOUMOCTH CIIPABOYHUKHU U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

10.1.10,11.1.5,11.2.2,11.2.4, 12.1.4,
12.2.2

4.3. Kputepuy 1 HOPMBI OILIEHKHU Pe3yJIbTATOB OCBOECHUS TN CIUIIIMHBI
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Jns Kaxaou JUIaKTAYEeCKOW €OWHHUIIBI MPECTABICHBI MOKA3aTeIM OLCHUBAHUS Ha
«3», «4y, «5» B dbonme OILICHOYHBIX CpEICTB 1o IUCIMUILINHE.
OueHka «2» CTaBUTCSl B Cilydae, €CiM OOYYaroIIMICs MOJHOCTHIO HE BBITOJIHUII
3aJ]JaHA€, WU BBINOJHEHHOE 3aJlaHUE HE COOTBETCTBYET MOKA3aTEIISIM HAa OLEHKY «3».
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