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Pabouas nmporpamma pazpaborana Ha ocHoBe PI'OC
COO; dI'OC CIIO cnenmansaoctu 09.02.03
[IporpammupoBaHue B KOMITBIOTEPHBIX CHCTEMAX;
yueOHoro 1aHa cneruanbHoctu 09.02.03
[IporpammupoBaHe B KOMIBIOTEPHBIX CUCTEMAX; C
Y4ETOM IpOorpaMMbl 00111€00pa30BaTeIbHON yueOHOM
JTUCIUILIMHGBI "MaTeMarnka: aareopa u Havala
MaTEeMaTHUYECKOr0 aHAJIN3a; TeoMeTpus’ s
poecCHOHANIBHBIX 00pa30BaTEIbHBIX OPraHU3aIINN,
oJ100peHHol HaydyHO-MeTOIMYEeCKUM COBETOM
[lentpa npodeccruonanbHoro oobpazopanus GI'AY
"®upo" 1 peKOMEHI0BAaHHOW [IJI pean3aluu
OCHOBHOU IIpodeccroHaIbHON 00pa3oBaTeIbHON
nporpammsel CITO Ha 6a3e 0CHOBHOT'O 00IIEro
00pa30BaHuUs C MOJTYYEHUEM CPETHETO 0Opa30BaHUS.
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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
crietmanbHocTH 09.02.03 ITporpammMupoBaHre B KOMIIBIOTEPHBIX CUCTEMAX.

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. PekomMeHayeMO€e KOJIMYECTBO YACOB HA OCBOEHHE MPOTrPaAaMMbI THCIIUIIHHBI:
MaKCUMaJIbHBI 00beM yueOHOM Harpy3ku oOyyatomierocs 351 yaca (0B), B TOM YHCIIE:
00beM ayIUTOPHOUN yueOHOM Harpy3ku oOydaroierocst 234 yaca (oB);

00BeM BHEayaUTOPHOI paboTsl oOyyatouierocs 117 vaca (oB).
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2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI
2.1. O0beM AUCHMILVIMHBI U BUABI Y4e0HO padoThI

Buabl yueOHoi1 padoThI O0bem
4acoB

MakcuMasibHBIN 00beM Yy4eOHOM HATPY3KHU 351
O0beM ayauTOpHOI Y4eOHOM HATPY3KH 234
B TOM YHCJIE:
nabopaTopHbIE pabOTHI 0
IIPAKTUYECKUE 3aHATUSA 110
O0beM BHeayIMTOPHOI padoThl 00y4YaK0IIErocsi 117

[IpomesxyTounas arrectanus B popme "Ik3amen" (cemectp 1)

[IpomexxyTouHas arrectauus B popme "Ok3aMeH" (cemecTp 2)
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2.2. TeMaTH4YeCKHUI IVIAH U COAEPKAHNE JUCHMIIHHbBI

HaumenoBanu Coaep:xanue yueOHOro MaTepuasa, TeOpeTHYECKUX 3aHATHH, |O0béM Ne ®opmupyemble Texkymmit
e pa3iesioB | MPAKTHYECKHUX 3aHATHH, J1a00pPaTOPHBIX Pad0T, CAMOCTOSAITEILHOM | 4aCOB | JUAAKTHYECKOM pe3yJbTaThl: KOHTPOJIb
padoThI 00y4YalOUIUXCsl, TEMATUKH HHINBHIYAJIbHBIX POEKTOB eIMHHUIbI JIMYHOCTHBIE,
MeTanpeJaMeTHbIe,
npeaMeTHbIe
1 2 4 5 6 7
Pazgen 1 Pa3BuTHne NOHATHS 0 YHCJIE 13
Tema 1.1 IMonsiTHeE WEJIbIX, PAMOHAJBHBIX U IEHCTBUTEIbHBIX YHCEJ 6
3anstue 1.1.1 |BBenenue 1.1 1.2,2.1,3.1
TEeOpHs
3aasarue 1.1.2 |BBenenue 1 1.1 1.1,24,3.1,3.2
TEOpUst
3anstue 1.1.3 |Llenbie u panoHanbHbIe YKCa U ACUCTBUS HAJl HUMU. BhInoiHeHNEe 1 2.4 14,2.1,3.1
Teopus NEUCTBUI HAJ NEUCTBUTEILHBIMU YMCIIAMU
3anstue 1.1.4  |[IpubnmkeHHOe 3HAUCHNE BEJIMUMHBI. AOCOTIOTHAS TIOTPELTHOCTb, 1 2.2 1.2,2.1,3.1
TEeOpHs OTHOCUTEJbHAS MOTPEITHOCTb.
3anstue 1.1.5 |AOGcomtoTHas MOTPENTHOCTh, OTHOCUTEIbHAS TTOTPEITHOCTD. 1 2.1,2.2 1.2,2.3,3.2
TEOpUst
3anstue 1.1.6 |[IpakTudeckas padora Ne 1 Pemenue 3aganuii Ha HAXOXKIEHUE 1 2.1,2.2,2.6 1.2,2.9,34 1.1,2.1,2.2,2.4
MpaKTUYECKOe |aOCONMIOTHON M OTHOCUTEIHHOM MOTPEITHOCTEH.
3aHATHE
Tema 1.2 IToHsiTHE KOMIIEKCHOTO YHCJIA 7
3anstue 1.2.1 |[loHsiTHe KOMILIEKCHOTO yucia (aredpandeckas 3anuch, n3oopaxenue| 1 2.1 1.5,24,3.1
Teopus Ha MJIOCKOCTH)
3anstue 1.2.2 |Pemenwne 3a1a4 Ha M300pakeHNE KOMITJICKCHBIX YHCET HA MJIOCKOCTH. 1 2.1 14,2.1,34

MMPaKTHUYCCKOC
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3aHATUC

3agarue 1.2.3 |Bremonnenne neicTBUN HaJl KOMIIJICKCHBIMH YHCIaMU, 3aJaHHBIMH B 1 2.1 14,23,34
npakTU4eckoe |anreGpandeckoit popme.

3aHATHE

Sausatue 1.2.4 |Pemiedue 3a1a4 Ha BBIITIOJIHEHNE IEUCTBUN Hal KOMIUIEKCHBIMUA 1 2.1 14,24, 34
NpaKTUYEeCKOe |dnciamu, 3a1aHHBIMU B airedpandeckoit hopme.

3aHATHE

3ansarue 1.2.5 |BbinonHeHue perieHnid KBapaTHbIX YPABHEHHUH ¢ OTpULIATEIbHBIM 1 2.18 1.5,2.3,34
MPAKTUYECKOE |TUCKPUMHHAHTOM.

3aHsTHE

3ansatue 1.2.6 |BbinosHeHue perieHnid KBapaTHbIX YPAaBHEHUN ¢ OTPULIATEIbHBIM 1 2.5,2.19 1.9,2.2,34
NPaKTUYECKOE |AMCKPUMHHAHTOM.

3aHsTHE

3anstue 1.2.7 |Beinmonnenue KoHTposibHOM paboThl Nel o teme: "KomruiekcHbie 1 2.19 1.1,2.3,3.2 2.18,2.19,2.5,2.6
TEOpUs yycna."

Pa3nen 2 YpaBHeHHS U HEPABEHCTBA 11

Tema 2.1 YpaBHeHnus 5

3anstue 2.1.1 |JIuneiinble ypaBHeHUs. PABHOCHIBHOCTD YpaBHEHUI. 2.1 1.9,2.3,33
TEOpHsI

3anstue 2.1.2  [[Ipaktuueckas padora Ne 2 : PenieHue TMHEHHBIX ypaBHECHHM. 1 2.18 1.5,2.2,34
MPAKTHYECKOE

3aHsTHE

3anstue 2.1.3  |CucreMsl ypaBHEHU. PaBHOCHMIIBHOCTB CHCTEM. 1 2.18 1.4,2.3,34
TEOpHsI

3anstue 2.1.4 |IIpaktudeckas padora Ne 3 M3o0paxkeHue Ha KOOPIUHATHOMN 1 2.18 1.5,2.4,34
IIPaKTUYECKOE |IUIOCKOCTU MHOKECTBA PELICHUN YPABHEHUN U CUCTEM YPaBHEHUH C

3aHATHE JIByMsl IEPEMEHHBIMH.

3ansarue 2.1.5 |HMppaunoHanbHble ypaBHEHHUS. 1 2.18 1.2,2.1,3.2
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Teopus

Tema 2.2 HepaBencrBa 6

3ansarue 2.2.1 [HepaBeHcTBa M cuCTEMbl HEPABEHCTB. 2.18 1.2,2.2,3.2
TEeOpHst

3anstue 2.2.2  |[Ipaktuueckas pabota Ne 4 M300pakeHue Ha KOOpAUHATHON 1 1.3,2.20 1.7,2.4,3.4
MPaKTUYECKOE |[IMIOCKOCTU MHOKECTBA PEILICHU HEPABEHCTB C IByMsI IEPEMEHHBIMH.

3aHsTHE

3ausarue 2.2.3 |N3yunTh palmoHaIbHbIE U HppalMOHAIIbHBIE HEpABEHCTBA. MeTox 1 2.18 1.9,2.5,34
MPaKTUYECKOE |MHTEPBAJIOB

3aHATHE

3ansarue 2.2.4 |Pemenue uppanuoHaabHbIX HEPABEHCTB 1 2.19 1.5,2.7,3.4
IPAKTHYECKOE

3aHATHE

3anstue 2.2.5 |IIpaktuueckas padora Ne 5 Pemenue npuMepoB MO aJIfOPUTMY 10 1 2.18 1.7,2.5,3.4
MPAKTHYECKOE |TeMe: pelleHre YPaBHEHUI U HEPaBEHCTB.

3aHATUE

3anstue 2.2.6 |BrimonHeHne KOHTPOIbHOM paboTsl Ne2 o Teme: «Pemenue 1 1.3,2.4,2.18, 2.19, 1.7,24,34 1.3,2.18, 2.19,
Teopus YpPaBHEHUI U HEPABEHCTBY 2.20 2.20
Paznen 3 Kopuu, crenenu u jiorapugmsl 34

Tema 3.1 KopHnu u crenenn 7

3anstue 3.1.1 |Kopuu u crenenu. Kopau HaTypanbHON CTENEHH U3 YUCIIA U UX 24 1.9,2.4,34
Teopus CBOICTBA

3anstue 3.1.2 |IIpakTudeckas padora Ne 6: Pemnenne 3a1a4 Ha mpeoOpa3oBaHue 1 2.4 1.4,2.1,3.2
MPaKTUYECKOE |BBIPAXKEHUHU, COIEPKAIINX KOPHU HATYPaTbHON CTEIICHHU.

3aHATHE

3anstue 3.1.3 |CreneHu ¢ pallMOHATIbHBIMU MTOKA3aTeNIsIMU, X CBOMCTBA. 1 2.6 1.5,2.3,34
TEOpHs

3ansarue 3.1.4 |Pemenue 3amad v yrpaxHeHUH Ha IPUMEHEHHE CBOMCTB CTETIEHU C 1 2.4 1.5,2.3,34
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MPaKTUYECKOE |pallMOHATBHBIMH IMOKA3aTEISIMHU.

3aHATUE

3ansarue 3.1.5 |Crenenu ¢ JeHCTBUTENLHLIMH ITOKA3aTEIIMU. 2.4 1.5,2.3,34
Teopus

3anarue 3.1.6 |CBolicTBa CTENIEHU ¢ ACHCTBUTEILHBIM ITOKa3aTeJIEM 2.18 1.2,24,34
TEeOpHst

3anstue 3.1.7 |[Ipaktuueckas pabora: Ne 7 Pemienue 3aa4u u ynpaxHeHU! Ha 14,2.4 1.5,2.1,34
MPaKTUYECKOE |IPUMEHEHHE CBOMCTB CTENEHU C IEUCTBUTEIbHBIMU MMOKA3ATENSIM

3aHSTHE

Tema 3.2 Jlorapudmpi

3anstue 3.2.1 |Jlorapudm uncna. OcHOBHOE JTOTapU(PMHUIECKOE TOKICCTBO. 2.3 1.9,2.4,34
TEeOpHst

3anstue 3.2.2 |Pemenue 3a1a4 Ha MPUMEHEHUE OCHOBHOTO JIOTAPH(PMUIECKOTO 2.4 1.5,2.8,3.4
MPAKTHYECKOEe |TOXKIECTBA. U CBOMCTB Jorapudma

3aHATHE

3anstue 3.2.3 |Jlorapudmsl. OcHOBHBIE CBOMCTBA JOTapH(pMOB. 2.18 1.9,24,34
TEOpHst

3anstue 3.2.4  |[Ipaktuueckas padora Ne 8: Pemienue 3aau u ynpaxHeHUl Ha 24 1.7,2.4,3.4
MPaKTHUECKOe |MPUMEHEHHE OCHOBHBIX CBOMCTB JIOTapu(MOB.

3aHsTHE

3anstue 3.2.5 |Hatypanbuble orapudmel. JlecsTuunbie gorapu@mel. 24 1.11,24,3.4
TEOpUst

3ansatue 3.2.6 |Pemenue 3amau u ynpaxxHeHui Ha mpeoOpa3oBaHUe BHIPAKEHUN 24 1.5,2.4,34
MPAaKTHYECKOE |CoNeprKalliuX HATypalbHbIE U JECATUYHbIE TOTapU(PMBI.

3aHsTUE

3anstue 3.2.7 |lIpaBuna peicTBuii ¢ norapudmamu. 23 1.2,2.3,34
Teopus

3anstue 3.2.8 |Ilepexoa k HOBOMY OCHOBaHUIO. PelieHue 3a1ay Ha IpUMEHEHUE 24,233 1.13,1.14,2.8, 3.8
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MPaKTHYECKOEe |MpaBWJl AEHCTBUI ¢ Jorapudmamu.
3aHsTHE
Tema 3.3 IIpeoOpa3oBanne paluoOHATbHBIX BbIPaKeHHI
3anstue 3.3.1 |[IpeoOpa3oBanue pallMOHANbHBIX CTENEHHBIX BhIPAXKEHUH. 2.6 1.2,2.4,34
HPaKTHYECKOe
3aHsTHE
3anstue 3.3.2 |Pemenue 3a1a4 v ynpaxkKHEHHN Ha MpeoOpa3oBaHUE PAIIMOHATBHBIX 2.4 1.2,2.1,3.1
IIPAKTUYECKOE |CTEIIEHHBIX BHIPAKEHUM.
3aHsTHE
Tema 3.4 IIpeoOpa3oBanue HPPAIMOHAJILHBIX, CTENIEHHBIX M NMOKA3aTeJIbHbIX
BbIPAKEHH .
3anstue 3.4.1 |IIpeoOpa3oBaHue uppalMOHAIbHBIX CTETIEHHBIX BbIPAXKEHUM. 24 1.5,2.1,34
TEOpHs
3anstue 3.4.2 |Pemenue 3agau 1 ynpaxHeHui Ha mpeoOpa3oBaHUe UPPALIMOHAIBHBIX 2.6 1.8,2.6,3.2
MPAKTUYECKOE |CTENEHHBIX BHIPAKEHUH.
3aHsTHE
3anstue 3.4.3 |I[IpeoOpa3oBanue moka3aTeabHBIX BHIPAKECHUH. 2.6 1.2,2.1,34
TEOpHsI
3anstue 3.4.4 |IIpeoOpa3oBaHue MOKA3aTEIbHBIX BBIPAXKEHUH. 2.6,2.17 1.5,2.4,34
IIPAKTHYECKOE
3aHATHE
3anstue 3.4.5 |Pemenue 3anau u ynpaxxHeHUu Ha mpeoOpa3oBaHUE MOKA3aTENbHBIX 2.6 1.5,2.7,3.4
IIPAaKTUYECKOE |BBIPAKEHUM.
3aHsTHE
Tema 3.5 IIpeoOpa3oBanne Jorapu(pMu4ecKUX BbIpaKeHU I
3anstue 3.5.1 [[IpeoOGpa3oBanue J0rapuPMHUUECKUX BHIPAKECHUI. 2.6 1.7,2.1,3.4
TEOpHs
3anstue 3.5.2 |[Ipaktuueckas padora Ne 9 Pemenue 3a1ad U ynpaxxHeHUH Ha 1.2,13,24,2.6 1.12,2.1,3.2 2.17,2.33
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IpaKTHYeCKoe |mpeoOpa3oBaHue JOrapupMUYECKUX BHIPAKEHUH.
3aHsTHE
Tema 3.6 Pemenne npocreiilinx nMoKa3aTeJbHbIX H JJOrapupMuIecKux 10

YPaBHEHHUI U HEPABEHCTB.
3ausarue 3.6.1 |Pemenue npocTeHmx nNoka3aTeabHbIX YPaBHEHUIA. 1 24,29, 2.11 19,24, 34
Teopus
3anstue 3.6.2 |Pemenue npoctednx nNoka3aTeNbHbIX YPaBHEHUH. 1 2.18 1.5,2.1,34
IIPAKTHUYECKOE
3aHsTHE
3anarue 3.6.3 |Pemenue noka3areabHbIX YPaBHEHUH, CBOAAIINUXCA K TPOCTEHIIIAM. 1 2.18 1.4,2.1,34
Teopus
3anstue 3.6.4 |Pemenue nokasareabHbIX YpaBHEHUM, CBOASIIUXCS K IPOCTEUILIUM. 1 2.18 1.5,2.3,34
HPaKTHYECKOe
3aHsTHE
3anstue 3.6.5 |Pemenue npocreinux gorapupMuIecKux ypaBHEHUN 1 2.18 1.5,2.3,34
Teopus
3anstue 3.6.6 |Pemenue nmpocTedmmx torapuMUIeCKUx ypaBHEHHUIH 1 2.18 1.2,2.1,34
HPaKTUYECKOe
3aHsTHE
3anstue 3.6.7 |IIpaktuueckas padora Ne 10 BeinonHeHue pemienus 1 24 14,2.1,34
IpakTU4YecKoe |rorapudMuyeckux ypaBHEHUH, CBOIAIIMXCS K IPOCTEHILINM.
3aHsTHE
3anstue 3.6.8 |BoinonHeHue perieHus JorapupMUUecKux ypaBHEHHUH, CBOASIINXCS K 1 2.18 1.1,2.1,34
IIPAKTUYECKOE |IIPOCTEHILNM.
3aHsTHE
3ansarue 3.6.9 |[loka3arenbHble HEPABEHCTBA. 1 2.4 1.1,2.1,34
IIPAKTHYECKOE
3aHATHE
3ansTtue 3.6.10 |BeimonHenne koHTposibHOH paboTel Ne 3 o Teme «KopHH, cTeeH: 1 1 24,29,2.20 1.12,2.1,3.4 1.4,2.11, 2.20, 2.3,
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TEOpUs sJorapu@ms» 2.9
Paznen 4 IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 15

Tema 4.1 IIpsimMble B IpoCcTpaHCTBE 2

3ansarue 4.1.1 |B3aumHoe pacnonoxeHue IByX MpsIMbIX B IPOCTPAHCTBE. 1 1.2 1.2,2.1,3.6

TEOpHs

3ansarue 4.1.2 |[lapannenbHOCTh NPAMON U TNIOCKOCTHU. Pelienune 3anay u ynpaxuaenuit| 1 2.9 1.2,2.2,3.6

MPaKTUYECKOE |HA B3aMMHOE PACIOJIOKEHHUE IBYX IPSIMBIX B IPOCTPAHCTBE.; MPSIMON U

3aHATHE IIJIOCKOCTH

Tema 4.2 IliiockocTH B MPpOCTPaHCTBE 8

3anstue 4.2.1 |IlapannenbHOCTb MI0CKOCTER. B3anmMHoe pacnonoxeHnue miocKocTe, 2.26,2.30 1.7,2.5,3.6 1.2
Teopus MIPSAMOM U TIOCKOCTH

3anstue 4.2.2 |IIpaktudeckas padora :Ne 11 [lepnenaukyasipHOCTb IPSMON U 1 2.25 1.1,2.1,3.1

MPaKTUYECKOE |MIOCKOCTH.

3aHATHE

3anstue 4.2.3 |Pemienue 3a7a4 1o TeMe NEPHEHANKYJISP U HAKIIOHHAS. 1 2.25 1.8,2.1,3.6

MPaKTUYECKOE

3aHATHE

3anstue 4.2.4 |Yron Mexay NpsMOU U MIOCKOCTBIO. 1 2.25,2.28 1.5,2.8,3.6

TEOpHs

3ausarue 4.2.5 |Pemienue 3ama4d v yrpaxHeHU Ha ONpeAesICHUE yriia MexXay npsamot u| 1 2.25,2.28 1.6,2.2,3.6

MPaKTUYECKOE |IUIOCKOCTHIO.

3aHATHE

3ansarue 4.2.6 |[IByrpaHHbIN U TpEXTPaHHBIA YToOI. 1 2.25 1.4,2.3,3.6

TEeOpHst

3anstue 4.2.7 |Yroa Mexay miockocTsaMu.. [lepneHanky s pHOCTb MIIOCKOCTEH . 1 2.26 1.5,2.2,3.6

Teopus JIByrpaHHBIN yrou

3anstue 4.2.8  |[IpakTudeckas padora Ne 12: Permenne 3ana4 u ynpaxHeHUH Ha 1 2.25,2.26,2.28, 1.9,2.3,3.6 2.25,2.26,2.28,
MPAKTUYECKOE |MEePIEeHAUKYISIPHOCTD ABYX TIOCKOCTEN 2.30 2.30
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3aHATUC

Tema 4.3 I'eomeTpuueckne nmpeodpa3zoBaHus MPOCTPAHCTBA. 5

3anstue 4.3.1 |['eomeTpudeckue npeoOpa3oBaHUs MPOCTPAHCTBA: aPATIICITHHBINA 2.25 1.9,2.5,3.6
Teopus MIEPEHOC, CHMMETPHSI OTHOCUTEIBHO TJIOCKOCTH.

3anstue 4.3.2 |Pemenue 3a1anuii Ha reoMeTpUUECKe peoOpa3oBaHUs 1 2.30 1.2,2.4,3.6
IIPAKTUYECKOE |IIPOCTPAHCTBA: MAapaIEIbHbIN IEPEHOC, CAMMETPUS OTHOCUTEIBHO

3aHsTHE IJIOCKOCTH.

3anstue 4.3.3 |M300pakeHne MpOCTPaHCTBEHHBIX (UTYP. 1 2.27 1.9,2.5,3.6
Teopus

3anstue 4.3.4 |Pemenue 3a1a4 1 ynpaxHEHU Ha N300paKeHHe MPOCTPAHCTBEHHBIX 1 2.28 1.5,2.5,3.6
npakTHuueckoe |puryp.

3aHsTHE

3anstue 4.3.5 |KontponsHas padora Ne 4 mo teme «IIpsimMble 1 TIIOCKOCTH B 1 2.25 1.4,2.1,3.6 2.27,2.28
IIPAKTUYECKOE |[IPOCTPAHCTBEY.

3aHSTHE

Paznen 5 KoopauHatbl 1 BEKTOPbI 18

Tema 5.1 KOOPAMHATHI U BEKTOPbI 18

3anstue 5.1.1 |IIpssimoyrosbHas (JekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 1 2.28 1.2,2.3,3.6
Teopus

3anstue 5.1.2 |Pemenue 3aganuii mo TeMe NpsMOYTOJIbHAsS (IeKapTOBa) CUCTEMA 1 2.28 1.5,2.2,3.8
[IPAKTUYECKOE |KOOpAMHAT B IPOCTPAHCTBE.

3aHATHE

3anarue 5.1.3 |Dopmyna pacCTOSIHUA MEXAY IBYMSI TOUKAMH. 1 2.28 1.2,1.3,2.4,3.2
IPAKTHYECKOE

3aHATHE

3anstue 5.1.4 |[YpaBHeHus cdepsl, IIIOCKOCTH U MIPSIMOIA. 1 2.25,2.28,2.34 1.7,2.1,3.3
Teopus

3anstue 5.1.5 |Pemenue 3a1a4 v ynpa)kKHEHUN Ha ypaBHEHUS cepbl, TUIOCKOCTH U 1 2.23,2.27,2.28, 1.5,2.1,3.2 2.30,2.33,2.34
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MPAKTHYECKOE |MPSIMOH.. 2.32,2.34

3aHATUE

3anstue 5.1.6 |Bekropsl. CrioxkeHue BEKTOPOB. Y MHOKEHHUE BEKTOPA Ha YUCIIO. 1.3 1.2,2.1,3.2
Teopus

3auarue 5.1.7 |Pemienue 3amanuii Ha onpeeIeHUE MOTYJIsl BEKTOpa, Ha CIOKEHHUE 2.28 1.2,2.4,3.6
TEeOpHst BEKTOPOB.

3anstue 5.1.8 |Pemenue 3aqanuii Ha yMHO)KEHHUE BEKTOpPA Ha YUCIIO. 1.3,2.28 1.5,2.7,3.6
MPaKTUYECKOE

3aHSTHE

3ansarue 5.1.9 [Pa3znoxxeHue BeKTOpa Mo HAIPaBICHUSIM. 2.28 1.8,2.9,3.6
TEeOpHst

3anstue 5.1.10 |Yron Mexay I1ByMsl BEKTOpamHu. 2.29 1.13,2.7,3.6 1.3,2.17, 2.26,
MPAKTUYECKOE 2.27,2.32
3aHsTHE

3anstue 5.1.11 |Koopaunats! BekTopa. 2.28 1.6,2.1,3.2
MPaKTUYECKOE

3aHATHE

3anstue 5.1.12 |Koopaunater BekTopa. [Ipaktrueckas padota Ne 13: Pemenue 3ama4 Ha 2.28 1.5,2.7,3.3
MPaKTUYECKOE |OMpeAesieHre KOOPAUHAT BEKTOPOB.

3aHATHE

3ansarue 5.1.13 |Pemenue 3am1a4u u yrpaxHeHUH HA ONpeAeICHUE CKaIsIPHOTO 2.28 1.7,2.2,3.2
MPaKTUYECKOE |MPOU3BEACHUS BEKTOPOB.

3aHATHE

3ansrue 5.1.14 |Mcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PELLICHUN 2.30,2.34 1.14,2.4,3.3
TEOpHs MaTEeMaTHYECKUX U MPUKIIATHBIX 3a/1a4.

3ansarue 5.1.15 [Mcnonp30BaHne KOOpAUHAT U BEKTOPOB MPH PEIICHUU 2.17,2.32 1.4,2.3,3.2
TEOpHst MaTeMaTHUYECKUX U MPUKIIATHBIX 3a/1a4.

3anstue 5.1.16 |M3ydyenue npoekuuu BeKTopa Ha ocb. HaxoxaeHue npoekuui 2.28 1.2,2.4,33

Teopus

BCKTOPOB Ha OCH

ctp. 21 u3 96




3anarue 5.1.17 |Pemenue 3anau u ynpaxaeHuit no reme «KoopauHaTbl U BEKTOPBD. 1 2.22,2.28 1.5,2.3,3.6
MPaKTUYECKOe

3aHATHE

3anstue 5.1.18 |Beimonnenue koHTpoabHOM paboTsl Ne 5 mo Teme «KoopauHate! u 1 2.27,2.28,2.29 1.9,2.5,3.5 1.3,2.23, 2.28,
TeopHs BEKTOPBD) 2.29,2.32
Pa3znen 6 J1eMeHTbl KOMOMHATOPUKHU 10

Tema 6.1 OcHOBHBIE TOHATHS KOMOMHATOPUKH 5

3anstue 6.1.1 |OcHOBHBIC TOHATHS KOMOMHATOPHKH. 1.5,1.6,2.35 14,2.7,34
TEOpHs

3anstue 6.1.2 |Iloxcuer uncna pa3MeneHnid, NIEPECTAHOBOK, COUYETAaHUM. 1 1.4,2.35 1.2,2.8,3.7
TEeOpHst

3anstue 6.1.3 |Pemienue 3a7a4 Ha MOACYET YUCIA IEPECTAHOBOK U PA3MEILICHUM. 1 2.35 1.9,2.7,3.7
MPAKTHYECKOE

3aHsTHE

3ansarue 6.1.4 |Penrenue 3ama4 Ha MOACYET YUCIIA COYETAHUIA. 1 2.35 1.5,2.3,3.7
MPaKTUYECKOE

3aHATHE

3anstue 6.1.5 |IIpakTudeckas padora Ne 14: Pemenue 3amay Ha mepeOOp BapHaHTOB. 1 2.35 1.13,2.7,3.7
MPaKTUYECKOE

3aHATHE

Tema 6.2 ®opmy.a bunoma Herotona 5

3anstue 6.2.1 |Dopmyna 6uHoma HeroTona./ 2.35 1.1,2.1,3.1
TEOpHs

3ansaTtue 6.2.2 |Pemenue 3aganuii Ha npuMeHeHue Ghopmyisl OnHoMa HeroToHa. 1 2.35 1.5,2.7,3.3
MPaKTUYECKOE

3aHATHE

3ansarue 6.2.3 |Tpeyronpuuk [Tackans. 1 2.35 1.8,2.4,3.7
TEeOpHst
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3ansTtue 6.2.4 |Pemenue 3a1a4 u ynpaxkHeHu# o teMe popmyna 6uHoma HeroToHa. 1 2.35 1.15,2.3,3.7
MPaKTUYECKOe
3aHATHE
3anstue 6.2.5 [BpimonHeHne KOHTPOIbHOM paboThl Ne 6 o Teme «DIIEeMEHTBI 1 2.35 1.4,2.7,3.7
TEOpHs KOMOWHATOPHUKNY.
Paznen 7 JJiIeMeHTHhI TeOPHH BEPOSITHOCTEH. JJIeMeHThI MATEMaTHYECKOM 11

CTATUCTUKH.
Tema 7.1 DJIeMeHThI TeOPHHU BEPOSTHOCTEIA. 4
3anstue 7.1.1 |CoObiTHE, BEPOSITHOCTD COOBITHS, CJI0KEHUE BEPOSTHOCTEH. 1 1.6 1.6,2.1,2.7,3.7
TEOpUst
3anstue 7.1.2 |YMHOXeHUE BeposTHOCTEH. [loHATHE 0 HE3aBUCHMOCTHU COOBITHH. 1 2.36 14,29,3.7
Teopus
3anstue 7.1.3 |YucnoBble XapaKTEPUCTUKU JUCKPETHOM CIIy4ailHOW BEJIMYMHBI. 1 2.35 1.8,2.1,3.7
TEeOpHst
3ansarue 7.1.4 |Iloustue o 3aKkoHe OOJBIINX YUCE. 1 2.22 19,2.1,3.7
TEOpUst
Tema 7.2 JJIeMeHThI MATEMATHYECKOI CTATUCTHKH. 7
3anstue 7.2.1 |[IpencraBneHue JaHHBIX (TAOJHIBI, TUATPAMMBIL, TPadUKH). 2.35 1.5,2.1,3.7
Teopus
3anstue 7.2.2 |M3ydeHue TeM- reHepalibHasi COBOKYIHOCTb, CPEIHEE 1 1.6 1.9,2.8,3.7
TEOpHs apudMeTnIecKoe, MearaHa.
3anstue 7.2.3 |IIpakTudeckas padora Ne 15: Pemenue 3aanuii Ha peAcTaBICHUE 1 1.6, 2.36 1.4,2.1,3.7
MPAKTUYECKOE |JaHHBIX, TCHEPATbHYIO COBOKYITHOCTb, CpeIHee apupmeTudeckoe,
3aHATHE MeNaHy.
3anarue 7.2.4 |[lonsTue o 3agadyax MaTeMaTHYECKOM CTATHCTHKH. 1 2.36 1.8,2.8,3.7
TEeOpHst
3anstue 7.2.5 |Pemenue 3a1a4 v ynpaxkKHEHHH 11O TEME AIEMEHThI MaTEeMAaTHUYECKOM 1 2.35 1.7,2.1,3.7

MMPAKTUYICCKOC

CTaTUCTHUKH.
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3aHATUC

3anstue 7.2.6 |BrimosHeHne KOHTPOJIbHON paboTel No7 1o Teme "DieMeHThI 1 1.5,2.35 1.5,2.3,3.7 1.5,1.6,2.22,2.35,
Teopus MaTEMaTHYECKON CTaTUCTUKH'. 2.36
3anstue 7.2.7 |WToroBoe 3aHsATHE MO TEME «DIEMEHTHI TEOPUH BEPOSITHOCTEN U 1 2.22,2.33,2.36 19,2.7,3.7
TEOpHs MaTeMaTUYeCKOM CTaTUCTUKN
Pa3nen 8 OCHOBBI TPUTOHOMETPHHU 26
Tema 8.1 Yucii0Basg OKPYKHOCTh 5
3anstue 8.1.1 |Pemenue 3aganuii Ha onpeseieHUe rpaayCHON U paluaHHON 2.6 1.2,2.1,3.1
NPaKTUYECKOE |BEJIMYMHBI YTJIOB.
3aHsTHE
3anstue 8.1.2 |CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC IEHCTBUTEILHOTO YUCIA. 3HAKH 1 2.6 14,2.1,3.2
Teopus Y 3HAYECHMsI CUHYCa, KOCUHYCA, TAHT'€HCA U KOTaHIeHca
3anstue 8.1.3 [CooTHoIIeHNE MEX Ty TPUTOHOMETPHUECKUMH (PYHKIIUSIMH OJHOTO 1 2.9 1.6,2.3,3.3
IPAaKTUYECKOE |apryMeHTa COOTHOIIEHHE MEXy TPUTOHOMETPUUECKUMHU (DYHKIUAMU
3aHATHE oxHoro aprymenTa IIpaktudeckas pabora Ne 16 : Pemenue 3anay u

yIPaXHEHUI Ha COOTHOLLIEHUE MEXY TPUTOHOMETPUYECKUMU

(YHKIHSMU OJJHOTO apryMEHTa COOTHOILIEHHE MEXTY

TPUTOHOMETPUUYECKUMHU (DYHKIMSMU OJJHOTO apryMeHTa
3anstue 8.1.4 |YeTHOCTb U HEUETHOCTh TPUTOHOMETPHUECKUX (PYHKITHIA. 1 2.4 1.9,2.7,3.4
npaktuueckoe |[IpakTuueckas pabora Ne 17 : Pemenue 3aanuii Ha MpuMEHEHUE
3aHATHE YETHOCTH M HEYETHOCTH TPUTOHOMETPHUECKUX (DYHKIMHA
3ansatue 8.1.5 [HaxoxzaeHue ogHON TPUrOHOMETPHUECKON (DYHKIIMU O 3aJJaHHOMY 1 24 1.8,2.3,3.3
MPAKTUYECKOE |3HAYEHUIO JAPYTOM.
3aHsTHE
Tema 8.2 DopMy.JIbl CJI0KEHUS U NIPUBEACHHS. 1
3ansrue 8.2.1 |Dopmyiisl cinoxkeHus. Pemenue 3a1a4d u ynpaxHeHUN Ha IPUMEHEHHE 1 2.6 1.2,2.1,34
NPaKTUYECKoe |(popMyIt CI0XKEHUS U IPUBEJICHHS.
3aHsTHE
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Tema 8.3

Tpuronomerpuyeckue GpopmyJibl IBOHHOI0 U MOJJOBUHHOIO
aprymeHra.

3ansrtue 8.3.1 |Tpuronomerpuyeckue GyHKIUHU IBOHHOTO apryMeHTa 24 1.5,2.3,34
Teopus
3anstue 8.3.2 |Tpuronomerpuueckue GyHKIUHU MTOJIOBUHHOTO apryMeHTa 24 1.6,2.1,3.6
TEOpHsI
3ansrtue 8.3.3 |[Ipeobpa3oBanue BbIpaXeHHUH ¢ MOMOLILIO (POPMYJT JBOMHOTO U 2.4 1.5,2.4,3.3
IPAKTUYECKOE |[IOJIOBUHHOI'O apryMEHTA.
3aHATHE
3anstue 8.3.4 |BrlpaskeHue TpUroHOMETPUUYECKUX (YHKIMN Yepe3 TaHT'€HC 2.6 1.2,2.1,3.3
Teopus MIOJIOBUHHOTO apryMEHTa.
Tema 8.4 IIpeoOpa3oBanusi npou3BeeHUs] TPUTOHOMETPUYECKUX (PDYHKIMI B

CYMMY M Pa3HOCTb, H HA000POT.
3anstue 8.4.1 |[IpeoOpa3oBanus MPOM3BEACHHUS TPUTOHOMETPUYECKIX (DYHKINN B 2.6 1.12,1.9,2.5,3.3
TEOpHs CYMMY U pa3HOCTb, U HAOOOPOT
3anstue 8.4.2 |Pemenue 3agau u ynpaxHeHU Ha mpeoOpa30BaHuUs IPOU3BEICHUS 2.6 1.5,2.7,3.3
MPAKTUYECKOE |TPUTOHOMETPUUYECKUX (PYHKIMHA B CyMMY U pa3HOCTh, U HA000POT
3aHsTHE
3anstue 8.4.3 |[IpeoOGpa3oBaHue MPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKECHUH. 24 1.5,2.2,34 24,2.6,2.9
TEOpHsI
3ansTtue 8.4.4 |Pemienue 3a1a4 ¥ ynpaxKHEHHH Ha MpeoOpa3oBaHUE MPOCTEHITNX 2.6 1.13,2.3,3.3
[PAKTUYECKOE |TPUTOHOMETPUUYECKUX BBIPAKEHUH.
3aHATHE
Tema 8.5 CBoiicTBa ¥ rpa@)MKH H TPUTOHOMETPHYECKUX (PYHKIHIA.
3anstue 8.5.1 [CsoiicTBa u rpaduk GyHKIMHA, y=sin X; y=co0s X 2.32 1.3,2.3,33
TEOpHsI
3anstue 8.5.2 |CpoiicTBa u rpaduk GyHKIUHU , y =tg X; y = ctg X 2.4 1.2,2.2,3.2

Teopus
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3anstue 8.5.3 |CsoiicTBa u rpaduk QyHKIUU y = tg X; y = ctg X 2.4 1.7,2.8,3.2
IPAKTHYECKOE

3aHATHE

3anstue 8.5.4 |[OOparHble TpUroHOMETpUYECKHE (DYHKIIUH. 2.11 1.2,2.8,34
Teopus

Tema 8.6 Tpuronomerpuyeckue ypaBHeHHsI M HEPABEHCTBA.

3ansarue 8.6.1 [[IpocTeliliie TPUrOHOMETPUUYECKUE YPABHEHMUS. 2.18 1.3,2.5,3.2
Teopus

3anstue 8.6.2 |[Ipocreiiniye TpPUroHOMETPUUECKHUE YPABHEHUS. 24 1.3,2.3,33
IIPAKTHUYECKOE

3aHsTHE

3ansarue 8.6.3 |PelieHne TPUrOHOMETPUUECKUX YPAaBHEHUH, CBOJSAIIUXCA K 2.4,2.18 1.2,2.3,34
IIPAKTUYECKOE |[IPOCTEHIINM.

3aHATHE

3ansarue 8.6.4 |PemieHue TpPUroHOMETPUYECKUX YPaBHEHUH. 2.18 1.4,2.5,3.8
IPAKTHYECKOE

3aHATHE

3anstue 8.6.5 |IIpaktuueckas pabora Ne 18 : Perienue TpUroHoMeTpuuecKux 2.18 1.3,1.6,2.8,3.4
IIPaKTUYECKOE |ypaBHEHHI,

3aHsTHE

3ansrue 8.6.6 |IIpocreiiine TPUrOoHOMETPUUECKNE HEPABEHCTBA. 2.21 14,2.1,34
Teopus

3ansarue 8.6.7 |BbinosHeHWE pelieHUs TPUTOHOMETPUUYECKUX HEPABEHCTB. 2.18 1.2,2.3,34 2.11,2.18,2.4
IPAKTHYECKOE

3aHATHE

3ansrue 8.6.8 |Pemenune TpUroHOMETpUYECKUX HEPABEHCTB. 24 1.2,2.1,34
MPAKTHYECKOE

3aHsTHE

3anstue 8.6.9 [BrimonHeHne KOHTPOIbHOM padoTsl Ne 8 o Teme « TpuronomeTpus» 2.8 1.5,2.4,34
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Teopus
Paznen 9 DyHKUMH, UX cBoicTBa U rpadukn. CTeneHHbIe, MOKA3aTeJbHbIE, 26

Jorapu(pmmuyeckue 1 TPUroHOMeTpHYecKHe PyHKIHHU
Tema 9.1 DOyHKIUH, HX CBOICTBA U I'pauKH. 12
3anstue 9.1.1 |®Oyuknuu. O6nacTs onpeaeneHus 1 MHOKECTBO 3HAUCHUI. 1 2.8 14,2.1,3.2
Teopus
3ansatue 9.1.2 [['paduk pyHkimm, noctpoenne rpagukoB GyHKIMHA, 3a1aHHBIX 1 2.10 1.14,2.9,3.2
NPaKTUYECKOE |pa3auMuHbBIMU crioco0am
3aHsTHE
3anstue 9.1.3  |ColicTBa (hyHKIIUU: MOHOTOHHOCTD, YeTHOCTh, HCUYETHOCTD, 1 2.10 1.7,2.3,3.2
TEOpHs OIPaHUYEHHOCTh, IEPUOIUYHOCTb.
3anstue 9.1.4 |[IIpaktuueckas padora: Ne 19 Pemenue 3ananuii Ha onpeneseHue 1 2.10 1.5,2.3,3.5
MPAKTUYECKOE |CBOMCTB (PYHKIIMH.
3aHsTHE
3ansatue 9.1.5 |[IpomexyTku Bo3pacTaHus U yObIBaHHS (QyHKIIHH. 1 2.9 1.5,2.3,3.2
TEOpHsI
3anstue 9.1.6 |HaubGonbiee u HanMeHblee 3HaYeHUS (PYHKIIUU, TOYKH IKCTPEMyMa. 1 2.9 1.5,2.3,3.2
Teopus
3anstue 9.1.7 |['paduyeckas uHTEpHIpETALUS. 1 2.10 1.5,2.7,3.8
Teopus
3ansatue 9.1.8 |Pemenue 3ananuii Ha HHTEpHpPETALHIO IPAUKOB QYHKIIUI. 1 2.10 1.5,2.7,3.3
HPaKTHYECKOe
3aHsTHE
3anstue 9.1.9 |IIpumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEN B PEAIbHBIX MPOIIECCaX U 1 2.12 1.4,2.5,3.2
TEOpHs SIBJICHUSIX.
3anstue 9.1.10 ([Ipumeps! QyHKIIMOHAIBHBIX 3aBUCUMOCTEN B peaJIbHBIX MPOLIECCax U 1 2.11 1.9,2.4,3.2
MPAKTUYECKOE |ABJICHUSX.
3aHsTHE
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3anstue 9.1.11 |O6patubie pynkuun. O6macTh onpeneneHus u 00JacTb 3HaUCHU N 1 2.10 1.4,2.3,3.2
TEeOpHst obparHo#t pynkimu. ['paduk odpaTHOU HyHKITHH.
3anstue 9.1.12 |Apudmernueckue onepanuu HaJl GyHKIUAMU. CnoxHast QyHKIMS 1 2.11,2.12 1.4,2.3,3.2
TEeOpUst (xomMmo3unus).
Tema 9.2 . CTenenHble, NoKa3aTeJbHbIe, JJOrapupmuieckue u 14

TPUTOHOMeETpHYecKUe (PYHKINHU.
3anstue 9.2.1 |Crenennas GyHKIuS. 1 29 1.5,2.3,24,34
IPAKTHYECKOE
3aHATHE
3anstue 9.2.2 |Iloka3zarenbHas u norapupmudeckas GyHKINU. 1 2.6 1.8,2.1,3.1
Teopus
3anstue 9.2.3 |OOpaTHbIe TpUTOHOMETPUYECKHE (PYHKITUHU y = arcsin X; y = arccos x 1 2.11 1.5,2.4,3.3
Teopus
3anstue 9.2.4 |OOparHbie TpUrOoHOMETpUYECKHE (DYHK-IIMU Y = arcsin X; y = arccos x 1 24,2.6 1.5,2.3,34
HPaKTHYECKOe
3aHsTHE
3anstue 9.2.5 |OOpatHble TpUroHOMETpHUecKue QyHKIUHU y = arctg X; y = arcctg X 1 2.6 1.5,2.5,33
Teopus
3anstue 9.2.6 [IIpeoOpaszoBanus rpadukoB. [lapamienbHblil epeHoc, CAMMETpUs 1 2.10 1.4,2.3,3.8
TEOpHsI OTHOCHUTEIILHO Hayaia KOOPAUHAT, CAMMETPHS OTHOCUTEJIBHO MPSIMOK

y =X.
3ansatue 9.2.7 |Pactshxenue u cxxarue rpagukoB QyHKIHA BIOIH OCEH KOOPAUHAT. 1 2.10 1.2,2.2,3.5
TEOpHs
3anstue 9.2.8 [I[locTpoenue rpadukoB ¢ MoaysIeM. 1 2.9 1.3,2.3,33
Teopus
3anstue 9.2.9 |IIpaktudeckas padora Ne 20: :Pemenue 3amanuii Ha mpeoOpa3oBaHUE 1 2.10 1.5,2.2,3.2 2.10,2.12,2.8,2.9

NPaKTHYECKOE
3aHATHE

rpaguKoB.
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3anstue 9.2.10 |IIpeobpazoBanue rpa@uKOB TPUTOHOMETPHUECCKUX (PYHKIIUN y=Sinx, 1 2.11 1.5,2.3,3.2
Teopus y=COSX.

3anstue 9.2.11 |[Ipeobpa3oBanue rpakoB TPUTOHOMETPUUYECKUX PYHKIMH y=tgX, 1 2.10 1.5,2.3,3.5
TeOpHU y=ctgx.

3anstue 9.2.12 [M3yuyenue npeoOpa3oBanus rpadukoB oOpaTHBIX TPUrOHOMETpUYeCKuX| 1 2.8 1.5,2.3,3.6
npakTU4YecKoe |QyHKITUH.

3aHsTHE

3anstue 9.2.13 |Pemenue 3ananuii Ha mpeoOpa3zoBaHue rpa@UKOB 0OPaTHBIX 1 2.5,2.10 1.5,2.7,3.5
NPaKTUYECKOE |TPUrOHOMETPUYECKUX (PYHKIUI.

3aHsTHE

3anstue 9.2.14 |Boinonnenue koHTpoabHOM padboTsl Ne 9 o Teme "ColicTBa u 1 2.24 1.5,2.3,3.5
Teopus rpaduku GyHKUIUR".

Pa3nen 10 MHororpaHHUKHU 14

Tema 10.1 IlonsiTHE MHOIOrpAaHHUKOB. BHAbI MHOTOIPAHHUKOB. 10

3anstue 10.1.1 |[TonsTue MHOTOrpaHHUKOB. Bepiunsbl, pedpa, rpaHu MHOTOTpaHHHUKA. 1 2.23 1.5,2.3,3.6
Teopus Brinykiible MHOTOTPaHHUKH.

3anstue 10.1.2 |Pemenue 3a1a4 v ynpaxHEHHU 110 TEME BBITYKJIbIE MHOIOI'PaHHUKH. 1 2.27,2.30 1.10,2.4,3.6
npaktuueckoe |[IpakTuueckas padora Ne 21 Pa3BepTka MHOTOTPaHHHUKOB.

3aHsTHE

3anstue 10.1.3 |IIpusma npsmas u HakiaoHHas. [IpaBunpHas npusma. 1 2.23 1.8,2.5,3.6
TEOpHs

3ansarue 10.1.4 |[Inomans NOBEpXHOCTH NPU3MBI. 1 2.30 1.7,2.7,3.6
Teopus

3ansarue 10.1.5 [HaxoxaeHre 31€eMEHTOB U TIJIOMIAAN MOBEPXHOCTH ITPU3MBI. 1 2.27 1.13,2.4,3.6
IIPAKTHYECKOE

3aHATHE

3anstue 10.1.6 |[Tapannenenunen, ky6. [1nomaap moBepxHoCcTH napaienenuneaa u 1 2.27 1.13,2.4,3.6
Teopus KyOa.
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3anstue 10.1.7 |IIpakTudeckas padora Ne 22 Pemenue 3a/1a4 Ha HAXO0XKJACHHUE TUIOIIAIH 2.27 1.7,2.2,3.6 2.23,2.24, 2.30,
MPAKTHYECKOE |MOBEPXHOCTH Mapasuieienuneia u Kkyoa. 2.5
3aHATHE
3ansarue 10.1.8 |I[Iupamuna. IlpaBunpHas nupamuga. Y cedeHHas NupamMua. 2.23 1.4,2.3,3.6
TEOpHs
3ansarue 10.1.9 [Terpasap [Inomanb moOBEpXHOCTH MUPAMU/IBI. 2.28 1.4,2.3,3.6
TEeOpHst
3ansarue [IpakTuueckas padota Ne 23 : Pemnienue 3aja4 Ha HAX0XKJICHHUE 2.27,2.31 1.5,2.4,3.6
10.1.10 TJIONIAAN TOBEPXHOCTH MUPAMUJIBI.
MPaKTUYECKOE
3aHATHE
Tema 10.2 CuMMeTpHUs M CeYeHUs] B MHOTOrPaHHUKAX.
3anstue 10.2.1 [Cummerpun B kyOe, B mapayuienenumneae. CAMMETpHS B IPU3ME U 2.30 1.9,2.4,3.6
MIPaKTHYECKOoe |Mupamue.
3aHsTUE
3anstue 10.2.2 |Ceuenue ky0a, IpU3MBbI. 2.29 1.4,2.4,3.6
Teopus
3anstue 10.2.3 [[Toctpoenue ceuenuii B KkyOe, B nmpusme M3yueHue cedyeHus mUpaMubl. 2.29 1.7,2.4,3.6
MPaKTUYECKOE
3aHITHE
3anstue 10.2.4 |Beimonnenue KoHTpoibHOM paboThl Nel0 mo Teme « MHOTOTpaHHUKID) 2.29 1.5,2.3,3.6 2.23,2.26,2.27,
Teopus 2.28,2.31
Pa3zpen 11 Tesa 1 NIOBEPXHOCTH BpallleHUS.
Tema 11.1 Tes1a M1 MOBEPXHOCTH BpaleHH .
3anstue 11.1.1 |Tena Bpamenus . OcHOBHBIE MOHATUS: OCHOBaHHE, BHICOTA, OOKOBAs 2.27 1.10,2.5,3.6
Teopus MOBEPXHOCTh, 00pa3ymomas, pa3BepTka Tei BpauieHus. Humuuap u
KOHYC. Y CEUEHHBIN KOHYC.
3anstue 11.1.2 |IIpaktuueckas padora Ne 24 Penenue 3a1aHuii Ha HAXOXKIACHHUE 2.27 1.5,2.3,3.6
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MPAKTUYECKOE |3JIEMEHTOB LIMJIMHAPA U KOHYCA.
3aHsTHE
3anstue 11.1.3 [lap u chepa, ux ceueHwus. 2.34 1.14,2.2,3.1
TEOpHsI
3anstue 11.1.4 |KacarenpHas mI0cKocTh K cepe. Pemenue 3agad mo reme 2.27 1.9,2.4,3.5
IPAKTUYECKOE |KacaTenbHasl III0CKOCTh chepbl
3aHATHE
3anstue 11.1.5 |OceBbie ceueHus U ceueHus, napaieabHble OCHOBaHHUIO. Pelienue 2.29 19,24, 3.6
Teopus 3a/IaHUM HA IIOCTPOCHHUE OCEBBIX CEUCHUN U CEYEHUN, TapaJlIeIbHbIX

OCHOBAHHUIO.
Tema 11.2 @opmyJibl A1 BBIYHCICHUS II0INAAeH MOBEPXHOCTEH BpallleHUs.
3anstue 11.2.1 [M3yuenne ¢popMyIasl III0MAAN TOBEPXHOCTEH HMIMHAPA M KOHYCA. 2.27,2.31 1.5,2.3,3.6
TEOpHs
3anstue 11.2.2 [[Ipaktuueckas padora Ne 25: Pemienue 3a1au v ynpaxHeHUH Ha 2.34 1.5,2.4,3.6
IIPAKTUYECKOE |HAaXOXJACHUE IUIOIIaiel TOBEPXHOCTEN IMIMHAPA U KOHYCA.
3aHsTHE
3ansarue 11.2.3 |Pemenue 3a1a4 v ynpaxHEHU Ha HaX0XA€HUE TUIOIIA N 2.34 1.1,2.1, 3.1
IPaKTUYECKOe [MOBEPXHOCTH chepsbl.
3aHsTHE
3anstue 11.2.4 |Boinonnenue koHTposbHOM padoTsl Nell no Teme "Tena u 2.27 1.10,2.3,3.6
Teopus MOBEPXHOCTH BpalieHus".
Pa3nen 12 HN3mepenus B reoMeTpun
Tema 12.1 ®opMyJibl 111 BBIYMCICHUSA 00beMOB MHOTOTPAHHUKOB.
3anstue 12.1.1 [@opmyner 00bema npusmel. UaTerpansHas Gopmyia oobema npu3Mbl 2.34 1.5,2.7,3.6
TEOpHs
3ansatue 12.1.2 [[Ipaktuueckas padora :Ne 26 Pemenue 3a1a4 Ha HaXoXAeHUE 00beMa 2.34 1.7,2.3,3.6
MPAKTHYECKOE |[IPU3MBIL.
3aHsTHE
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Sausarue 12.1.3
TEeOpHst

®opmyiel 00beMa TUPAMUJIBL.

2.16

1.10, 2.8, 3.6

3ausarue 12.1.4
MPaKTUYECKOE
3aHATHE

[IpakTuueckas pabora Ne 27 : Perienue 3aja4 Ha HaX0XJieHUE o0bemMa
MIUPAMMIBL.

2.29

1.2,2.9,3.6

2.16,2.29,2.34

Tema 12.2

®opMyJibl 111 BbIYHMCIEHHS 00beMOB TeJl BPallleHUsl.

Sauarue 12.2.1
MPaKTUYECKOE
3aHATHE

[TpakTrueckas padota Ne 28: Beruucnenue oobemMa HUIHMHIPA U
o0bema konyca dopmyibl 00beMa 1mapa u miomaau cgepsl. Peenue
3aj1a4 Ha ompeesieHne o0beMa INHPA. U KOHYca.

1.3

1.4,2.3,3.2

3ausarue 12.2.2
TEOpHs

[Tono6ue Ten. Berurcnenue OTHOIIEHUE TUIOMIAICH TOBEPXHOCTEH U
00BEMOB ITOJOOHBIX TEI.

2.26

1.2,2.7,3.6

3ausarue 12.2.3
TEOpHst

Brimonaenue koHTpoapHOM paboTsl Ne 12 o teme "U3mepenus B
reoMeTpun’.

2.34

1.10,2.7,3.6

1.3,2.16, 2.26,
2.34

Pa3znea 13

Hauyana MmaTeMaTH4eCKOro aHaJIM3a

40

Tema 13.1

IlonsaTHe MOC/I€A0BATEIBHOCTH.

Sausarue 13.1.1
TEOpHst

ITocnenoBarensHOCTH. CIOCOOBI 3aJaHUS K CBOMCTBA YHCIOBBIX
OCJIeJ0BaTEIbHOCTEM.

2.27

1.4,2.8,3.5

3ausarue 13.1.2
MPaKTUYECKOE
3aHATHE

Pewienue 3amanuii no teMe CriocoObl 3aJaHUs U CBOUCTBA YHUCIIOBBIX
[IOCJIEAOBATEIBHOCTEM.

2.9

1.4,23,3.5

3ausarue 13.1.3
Teopus

[Ipenen mocnea0BaTEIbHOCTH.

2.13

1.5,2.1,3.5

3ausarue 13.1.4
MIPaKTUYECKOE
3aHATHE

CyMMupoBaHUeE MOCIeI0BaTeNbHOCTEN. ['eoMeTprueckas mporpeccust
U €e CyMMma.

2.11

1.4,2.7,3.5

3ausarue 13.1.5
Teopus

[TonsiTvie 0 HEMPEPHIBHOCTU (DYHKLIUU.

2.11

1.5,2.3,3.5

3auarue 13.1.6

Pelienue 3aganuii mo Teme HCMPECpPhIBHAA (I)yHKI_II/IH.

2.13

1.13,2.4,3.5
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IIPaKTUYECKOE
3aHATHE

Tema 13.2

IlonsiTHE MPOU3BOHOIM.

12

3ausarue 13.2.1
TEOpHs

[TpowusBosHasi, e€¢ pusmdeckuii CMbICI. Perrenue 3a1aq Ha MpUMEHEHUE
(bU3MYECKOT0 CMBICIA MPOU3BOIHOM.

2.13,2.15

19,24,3.5

Sausarue 13.2.2
MIPaKTUYECKOE
3QHATHE

Pemienuii 3aga4d Ha IIPUMCHCHUC (I)I/I3I/I‘leCKOl"O CMBICJIa HpOI/I3BOZ[HOI>'I.

2.13

1.7,2.8,3.5

3ausarue 13.2.3
Teopus

Tabnua npou3BOIHBIX.

2.14,2.32

19,24,3.5

Sausarue 13.2.4
MPaKTUYECKOE
3aHATHE

[TpakTuueckas pa6ora Ne 29 : Perienue npuMepoB Ha HaXO0XACHHE
IIPOU3BOJHON C TIOMOIIbIO TAOIHIIBI.

2.13

1.5,2.3,3.5

2.11,2.13,2.15,
232,29

3ausarue 13.2.5
TEOpHs

HpOI/I3BO,Z[HaSI CYMMBI, pa3HOCTHU, IPOU3BCACHHUA, YaCTHOTO.

2.13,2.14

1.3,2.1,3.1

Sausarue 13.2.6
MPaKTUYECKOE
3aHATHE

Pemenue npumepoB Ha HAXOKJEHHE MPOU3BOIHBIX CYMMBI, Pa3HOCTH,
MIPOU3BEICHNUS, YACTHOTO.

2.13

1.5,2.4,3.5

Sausarue 13.2.7
TEeOpHst

[TpousBoHas CIIOKHON (DYHKITHH.

2.13

1.9,2.4,3.5

3ausarue 13.2.8
MPaKTUYECKOE
3aHATHE

Pemenue npumepoB Ha HAXOKIEHUE MPOU3BOIHON CI0KHOM (PyHKLIUU.

2.14

1.13,2.2,3.5

3ausarue 13.2.9
TEOpHst

[Tpon3BoHas MOKa3aTeIbHOU U JorapudMudecKon QyHKITHI

2.13

1.4,2.4,3.5

3ansarue
13.2.10
MIPAKTHYECKOE
3aHSATHE

ITpon3BoHas moka3aTesbHON U Jorapu(PpMUUEcKol PyHKIIHI.
Perienue npuMepoB Ha HaXO0X/I€HUE TPOU3BOHBIX MIOKA3aTENbHbIX U
JorapupMUUEcKuX (HyHKITHHA.

2.13

1.5,29,3.5
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3aHarue [TpousBoaHas TpuroHomeTpudeckux GpyHkuuid. Pemenre npumepo Ha 2.13 1.5,2.3,3.5
13.2.11 HaXO0X/I€HUE IPOU3BOJHBIX TPUTOHOMETPUUECKUX (DYHKLIUH.

HPaKTHYECKOe

3aHsTHE

3ansrue I'eomeTpryecknii CMBICT IPOU3BOIHON. Y PABHEHUE KACATEIbHON 2.13 1.4,2.5,3.5
13.2.12 Pemrenue 3a1a4 Ha HAXOXKICHUE YPABHEHUM KaCaTEIbHBIX.

Teopus

Tema 13.3 HccaenoBanue pyHKumii ¢ NOMOIIBIO IPOU3BOIHOM.

3anstue 13.3.1 |[IpumeHeHHE TPOU3BOIHON K UCCIEAOBAaHUIO (DYHKITHI. 2.14 1.4,2.4,3.5
Teopus

3anstue 13.3.2 |MccnenoBanne QyHKIMIA ¢ TOMOIIBbIO TPOU3BOAHOMN, IOCTPOECHUE 2.11 1.12,2.3,3.3
Teopus rpaMKOB ¢ IPUMEHEHHUEM POU3BOIHOM.

3anstue 13.3.3 [[TocTpoenue rpadukoB GyHKIMNA C TPUMEHEHHUEM MTPOU3BOIHOM. 2.12,2.14 1.10,2.2,3.5
HPaKTUYECKOe

3aHsTHE

3anstue 13.3.4 |Pemenue 3ananuii Ha MOCTpoeHUE rPAPUKOB PYHKIHHN ¢ TPUMEHEHUEM 2.14,2.15 1.5,2.5,3.5 2.10,2.11, 2.14,
MPAKTUYECKOE |ITPOU3BOJAHOM. 2.15,2.9
3aHsTHE

3anstue 13.3.5 |[IpousBoaHbie 00paTHON GYHKIUU U KOMIIO3ULIUU (YHKIIHH. 2.13 1.5,2.4,3.5
Teopus

3ansrue 13.3.6 |[Ipumepsl HCII0Ib30BaHUS TPOU3BOIHON ISl HAXOXKACHMUS 2.8 1.5,2.4,3.5
TEOpHsI HaWTY4IIero peuleHus B NPUKIAJHbIX 33aa4ax.

3ansarue 13.3.7 |Pemenue 3ananuii Ha UCTOJB30BAHUE TPOU3BOIHOM JIJIsI HAXOXKICHUS 2.13 1.8,2.8,3.3
IPAKTUYECKOE |HAWIYYILEro PeleHus B IPUKIAIHBIX 3a/1a4ax.

3aHATHE

3anstue 13.3.8 [HaxoxaeHue ckopocTH Ui npoliecca, 3a1laHHOro (GopMysioi u 2.13 1.5,2.4,3.5
TeopHUs rpagukom.

3ansarue 13.3.9 [Pemenne 3aganuii Ha MOMCK CKOPOCTH ISl TPOIIECCa, 3aIaHHOTO 2.8 1.5,2.4,3.5
NpaKkTU4YeCcKoe |popmyInoit u rpapuxom.
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3aHATUC

Tema 13.4

Bropasi npouszBoaHas.

Sausarue 13.4.1
MPaKTUYECKOE
3aHATHE

HaxoxeHue BTOpoil MpOU3BOAHOMN, €€ TeOMETPHUECKHIA 1
(bU3NIEeCKUl CMBICIL.

2.7,2.13

1.4,2.4,3.5

3ausarue 13.4.2
MIPaKTUYECKOE
3QHATHE

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

2.14

1.6,2.5,3.1

3ausarue 13.4.3
Teopus

Brimonnenue kouTponsHOU padoTsl Nel3 o teme «BTopas
IIPOU3BOIHAS.

2.13,2.17

14,2.1,3.8

2.13,2.14,2.15,
2.17,2.7

Tema 13.5

IlepBooOpa3Hasi u MHTErpaJ.

10

3auarue 13.5.1
TEOpHs

ITepBooOpa3Has U UHTETpal.

2.16

1.1,2.1, 3.1

3ausarue 13.5.2
TEOpHst

HenocpencrBeHHOE HHTETPUPOBAHUE.

2.16

1.4,2.1,3.5

3ausarue 13.5.3
MPAKTHYECKOE
3aHATHUE

Pemenue 3amannii Ha HAXOXKJIEHUE TEPBOOOPA3HBIX U MHTETPAJIOB.

2.34

1.9,2.7,3.1

3ausarue 13.5.4
Teopus

Onpenenennsblit uurerpai. @opmyna Hetorona-Jleitonuua.

2.16

1.8,2.3,3.2

3auarue 13.5.5
MIPAKTHYECKOE
3aHATHUE

Pelrenne 3ananuii Ha HaX0KJIEHUE OIIPENEIEHHOIO UHTErpala.

2.16

1.7,2.2,3.2

3ausarue 13.5.6
Teopus

[IpumMeHeHue onpeneeHHOro HHTErpaia sk HAX0KICHHS TUIOIIaIH
KPUBOJIMHEHHOM Tpaneiuu.

2.5,2.16

1.8,2.3,3.5

2.16,2.21

3ausarue 13.5.7
TEOpHs

HpI/IMeHeHI/Ie HHTCIrpajia B (I)I/I3I/IKC " TCOMCTpPHUH.

2.17,2.34

1.7,2.5,3.5

Sausarue 13.5.8

[TpakTrueckas padota Ne 30: Permenue 3a1a4 Ha HAX0XKICHHE

2.16,2.23

1.4,2.4,3.5

ctp. 35 u3 96




IIPaKTUYECKOE
3aHATHE

MJIOIIAAN KPUBOJUHENHON TpaneuuH.

3anstue 13.5.9 [Brimonnenne KOHTpoOIbHOM paboTs! o Teme «IlepBooOpasznHas u 1 2.16 1.13,2.5,3.5

Teopus UHTETpaI».

3ausarue [IpumeHeHre MaTeMaTHYeCKUX METOIOB JIJIs PELICHUS 1 2.21 14,2.3,3.5

13.5.10 COJIep KaTeNNbHBIX 33124 U3 Pa3IMYHbIX 001acTel HAYKU U IPAKTUKH.

IIPAKTHUYECKOE

3aHsTHE

TemaTuka caMOCTOSITEILHBIX PadoT
Howmep mo Bun (Ha3BaHue) caMmoCTOATENbHON pabOThI O6Bem
HOPSAIKY 4acoB

1 [TonroroBka noki1aja Ha TEMy «3HAUYEHUE MAaTEMAaTUYECKOW HAyKu st 1
pelIeHns 3a/1a4, BOSHUKAIOIINUX B TEOPUH U IPAKTHKE

2 Brinonnenue qoMariHeit KOHTPOIBbHOM paboTel 1o Teme "JlefcTBus 1
HaJ[ TIEJIBIMUA U PallMOHAIBHBIMU YUCTaMu'".

3 Penrenue 3amad Ha BEIDOJIHEHWE AEHCTBUN HAZl KOMIUIEKCHBIMU 1
YHCIaMH, 33JaHHBIMU B alredpandeckoit popme.

4 BrinonHenue nomaiiiHeil KOHTPOJIbHOM paboThl 1o TeMe: "Perienne 2
KBaJIpaTHBIX YPABHEHUH C OTPULIATEIbHBIM JUCKPUMUHAHTOM " -.

5 Brinonnenue noMariHei KOHTpOIbHOM paboThl o Teme «Perienue 1
UPPALMOHATIBHBIX YPaBHEHUI»

6 BrimonHenue roMamiHeir KOHTPOJIbHON paboThI 1o Teme «Perenue 1
CHCTEM HEPABEHCTB)»

7 BoinonHenue fomaiiiHeil KOHTPOJIbHOM paboThl 1o TeMe «CTeneHu ¢ 2
JIECTBUTEIIBHBIMU I10Ka3aTEIAMMN

8 Brinonnenue qoMariHeit KOHTpOJIbHOM pa®oThl o Teme «Bpruucnenue | 2
3HAYECHHUN CTETICHHBIX BBIPAKEHUW»

9 BrinonHnenue noMariHeil KOHTpOIbHOM pa®oTsl "lIpumenenne 1
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OCHOBHBIX CBOMCTB jorapugmon"

10 Harmmcanne pedepara mo reme « Ku3Hb 1 HaydHas 1eATEIbHOCTh
MaTEeMaTUKOB Pa3IMYHBIX IEPUOJIOBY (T10A00p TUTEPATYPhI)

11 Hanmcanue pedepata no teme «Ku3Hb 1 Hay4YHAs AEATEIBHOCTD
MaTEMaTHKOB Pa3IMYHbBIX IEPHOJ0BY (paboTa ¢ IUTepaTypon,
otopmienue pedepaton)

12 Brinonnenue nomaiiHeit KOHTPOJIbHOM paboThI 1o TeMe «Brruucienue
3HAYEHUH M0Ka3aTeIbHbl BHIPAKEHUI

13 Brimonnenue qoMariHeit KOHTpOJIbHOM paboThl 1o Teme "Brruncienue
3HAYCHHI JTIOTapU(PMHUIECKUX BBIpAKEHUH"

14 BrinonHeHue joMaiiHeld KOHTpOJIbHOM paboThl "Pemenue
M0Ka3aTeIbHbIX YPABHEHUN"

15 Odopmrnenue Tabnuupl «Buael norapudmuyueckux ypaBHeHUH U
CIOCOOBI UX PELICHUS

16 N3roroBneHne MakeTa MI0CKOCTH , IEPIEHIMKYIISIpA U HAKIIOHHOW 11
penieHus 3a/1a4y ¢ UCIOJIb30BaHUEM TEOPEMBI O TPEX MEPIECHINKYIApax.

17 "[leprieHAMKYISAPHOCTD U NMAPATUIETBHOCTD IPSIMOM U IIIOCKOCTH"

18 Brinonnenue qoMarineil KOHTpOIbHOM paboThl «Pemienue 3agay ¢
HCIOJIb30BAaHUEM TEOPEMBI O TPEX NEPIECHIUKYIIPAX»

19 BrimonHenue noMamrHeir KOHTPOJIbHON paboThl «Pemenne 3a-ma4y Ha
reoMeTpHUECKUe MPeodpa3oBaHms IPOCTPAHCTBAY

20 Onpenenenre paccTOSTHUS MEXKIY JBYMs TOUKAMHU.

21 [ToaroroBka nokinanoB no teme «MaTeMaTuka U HayYHO-TEXHUYECKUN
nporpeccy (moad0p AUTEPATypPHhI)

22 [ToaroroBka nokinanoB no reme «MaTeMaTuka U HAyYHO-TEXHUYECKUN
nporpeccy (pabota ¢ ruTeparypoi, opopmiieHrue pedepaTon)

23 BrinonHenue nomaiineil KOHTPOJIbHOM paboThI 1o Teme «KoopanHaTel

Y BEKTOPBD»
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24 Odopmure Tabnuiy Gopmyi no Teme «BekTopb 1o 3ajaHHOMY
oOpasiry

25 Brinonnenue nomaiiHeit KOHTPOJIbHOM paboThl 1o Teme «KoopanHaTel
U BEKTOPBD»

26 [Toxacuer yncna pa3MenIeHUi, EPECTAHOBOK, COYETAHUIM.

27 Odopmienne TabuIbl GOpPMYIT 7Sl BEIYUCIICHUS Pa3MEIICHHIA,
NEPECTAaHOBOK U COYETAaHUH 110 3a/laHHOMY 00pasiy.

28 Brinonnenue noMariHeil KOHTPOJIbHOM paboThl 1o Teme «buHoM
HeroTona»

29 BrimonHenue roMamiHeir KOHTPOJIbHON paboThI 1o Teme «Perenune
IIPAKTUYECKUX 3aJ]a4 C IPUMEHEHUEM BEPOSTHOCTHBIX METOIOB

30 BoinonHenue fomaiiiHell KOHTPOJIbHOM paboThl "Perienne 3ajanuil Ha
IIPEJICTaBICHUE JaHHBIX, FEHEPATIbHYIO COBOKYITHOCTD, CPEHEE
apupmMeTHIecKoe, MeIruany"

31 Brinonnenue nomaiiHeit KOHTPOJIbHOM paboThl 1o Teme «Perienne
IIPAKTUYECKUX 3a7]a4 ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOIOBY

32 Odopmiienre TabaHIIBI 110 3alaHHOMY 00pa3ily 3Haku
TPUTOHOMETPUUECKUX (QYHKIUI O YETBEPTAM; 3HAUECHUS
TPUTOHOMETPUYECKUX (PYHKUHUH 17151 yIII0B 1-if ueTBepTH

33 BoinonHenue fomaiiiHell KOHTPOJIbHOM paboTh! "Pemienue 3a1au u
yIpaXHEHUI Ha MpUMEeHeHue (GOpMYJI CII0KEHUS U pUBeeHus"

34 Pemenue ynpaxsenui no reme "TpuroHomerpudeckue GopmMyJibl
JIBOMHOTO ¥ TIOJIOBUHHOTO apryMeHTa"

35 Pemenne nmpumepos no anroputmy «IIpeodpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUH € TTOMOIIBIO (POPMYID»

36 BoinonHenue nomaiiHel NpakTHYecKoi padoThl 110 TEME:
"[TocTpoenue rpadukoB TPUTOHOMETPHUUECKHUX QYHKIUI"

37 Perienue TpUroHOMETPUUECKUX YPAaBHEHUH, (TPOCTEHIINX,,
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BBEJICHUEM HOBOM MEPEMEHHOM, BbIHECEHHE O0IIET0 MHOXKUTES 1)

38 Cocrapienue kpoccBopaa no teme « TpuronoMerpusi»

39 [Toctpoenue rpadukoB PyHKINN, 3aJaHHBIX PA3TUYHBIMU CIIOCO0aM

40 BrinonHenue nomaiiHeit KOHTPOJIbHOM paboTh! "Perienue 3aganuii Ha 1
orpeseseHnue CBOUCTB QyHKIUU"

41 Pemenue nmpumepoB mo uccieaoBaHuio GyHKINH, (HAX0XKICHHE 2
MIPOMEXKYTKOB BO3pACTaHUS U yOBIBAHUS, HATUYHE YKCTPEMYMOB) 110
aJIITOPUTMY

42 BrinonHenue joMamiHeir KOHTPOJIbHOK paboThl o Teme «lloctpoeHune 2
rpauKOB MOKA3aTEIBHBIX U JIOTApUPMUUECKUX (YHKIIAI»

43 :Pemenue 3aganuii Ha npeodpazoBaHue rpapuKoB.

44 BrimonHenue noMamiHeir KOHTPOJIbHOM paboThl "Pemenune 3anannii Ha
npeobpa3oBanue rpaguxos"

45 BoinonHenue fomaiiiHeil KOHTPOJIbHOM paboThl 1o Teme «lloctpoenue 2
rpaduKoB 3a/laHHBIX QYHKIUI C TOMOIIBIO0 TPOCTEHIIINX
npeoOpa3oBaHUIN»

46 N3roroBneHune pazBepTOK MHOIOIPaHHUKOB. 1

47 N3rorosieHue pa3BepTOK MHOTOTPAHHUKOB. 2

48 HaxoxaeHue 31eMeHTOB U IO TOBEPXHOCTH MPU3MBI 1

49 BrinonHnenue nomaiiHei mpakTHYECKKOU paboThI IO TeMe 2
«MHOrorpaHHUKN»

50 Harmmcanne pedeparos o teme: «CedeHuss MHOTOTpaHHUKOBY (mogbop| 1
JUTEPATYPBI)

51 Hanucanue pedeparos no teme: «CedeHnss MHOTOTPaHHUKOBY (paboTta 2
c JiTepaTtypoi, opopmieHue pedeparon)

52 Brinonnenue qoMariHeil KOHTPOJIbHOM paboThl 1o Teme «DopMyJibl 1

JJIs1 BBIYUCIICHUA nnomaz(eﬁ HOBerHOCTef/’I BpaIacHUs»
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53

BrinonHenue noManiHeil KOHTpOJIbHOM paboThI 110 TeMe IIIoLa/lb
MOBEPXHOCTU U 00BEM TeJ BpallleHUs! (3aJaHue Ha KapTOUYKaX)

54 Brinonnenue nomaiineil KOHTPOJIbHOM paboThl 1o Teme «Tena u
IIOBEPXHOCTHU BPAILLEHUS

55 BrinonHenue qoMariHeit KOHTPOJIbHOM paboThl 1o Teme «DopMyJIbl
JUTSL BBIYMCIICHUS TUIOIIAAEN TIOBEPXHOCTEM BpaLLICHUSD)

56 Pemienue 3a1a4 Ha HaxX0X/A€HUE 0ObEMa PU3MbI

57 Brinonnenue noMariHeil KOHTpOJIbHOM paboTel o Teme «Haxoxnenne
00BEMOB MHOTOI'PaHHUKOB

58 BrimonHenue roMamrHeir KOHTPOJIbHON paboThl o Teme «HaxoxaeHue
00BEMOB TeJI BpaIICHUS»

59 ['eomeTpuueckas mporpeccus u ee cymma.

60 Brinonnenue nomaiineir KOHTPOJIbHOM paboThl o Temam «lIpenen
nocieaosareabHocTH. CyMMHpOBaHHE N1OCIIE0BATEIBHOCTEN.
I'eomeTprueckast mporpeccus 1 ee CyMMa»

61 CocraBneHnne TaOJIUIIBl TPOU3BOIHBIX.

62 Pemenue npumMepoB Ha HAXOKAEHUE IPOU3BOIHBIX CYMMBI, Pa3HOCTH,
IIPOU3BE/ICHNUS, YACTHOTO.

63 Brinonnenue nomaiiHeit KOHTPOJIbHOM paboTh! "Perienre npuMepos
Ha HaXx0XJIeHUE MTPOU3BOIHBIX MTOKA3aTENbHBIX U JOrapuPMHUUECKUX
byskImit"

64 Pemenue npuMepoB Ha HAXOKIEHUE TPOU3BOIHBIX
TPUTOHOMETPUYECKUX (PYHKIINH.

65 Penrenne npumepoB 1o McclieA0BaHUIO PYHKIUH (HaXOXKICHHE
IPOMEKYTKOB BO3PACTaHMs U YOBbIBaHUS, HAINYHE SIKCTPEMYMOB) C
HCIIOJIb30BAaHUEM IIPOU3BOIHOM.

66 Hcnonp30BaHre NpOU3BOIHON JJI1 HAX0XKACHNUS HAWTYUILEro pereHus

B IPUKJIAAHbIX 3a/lavyax.
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67 Pemienue npumepoB 1o UcClieA0BaHUIO PYHKIUI (HaX0XICHHUE 1
IIPOMEXYTKOB BO3pacCTaHMsl U yObIBaHUS, HATMUUE SIKCTPEMYMOB) C
UCIOJIb30BaHNUEM IIPOU3BOIHOM.

68 Brinonnenue qoMariHeil KOHTPOJIbHOM pab0ThI HA MPUMEHEHUE 2
BTOPOW MPOU3BOIHOMN

69 Pemenue 3amannii Ha HaX0XKJICHHUE TTEPBOOOPA3HBIX U MHTETPAJIOB.

70 Pemenue 3anau Gpu3Mkyu 1 XUMUM HAa IPUMEHEHNE UHTETPaJIbHOTO
VCYUCIICHUS

71 BrinonHenue nomaiineil KOHTPOJIbHON paOOThI 110 BBIYUCIECHUIO 2
IUIOINAM TUIOCKOM (PUTYpPBI ¢ TOMOILBIO ONPEICIIEHHOI0 HHTErpaa

BCEI'O: | 351

TemaTuka HHAUBUAYAJBbHBIX IPOCKTOB
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. 'paduueckoe pelieHre cucTeM YpaBHEHUH ¢ ABYMsI HEU3BECTHBIMU

. [lonHoe uccnenoBanre GyHKIUN U IOCTPOEHHE rPapUKOB

. UccrnenoBanue QyHKIMI 1 TOCTpOoeHUE TPaUKOB C MpAYJIEM

. 3aragky NupaMuJl ¥ UX TailHbl

. Bupycel u 0akrepun ux reomerpuueckue Gpopmel. Poct uncieHHOCTH NOMYISIUN

. [IpubnmxeHHble yncia u AeMCTBUS ¢ MPUOIMKEHHBIMU YuciIaMU. AOCOIIOTHAsI U OTHOCUTENbHAS TOTPEIIHOCTH.
. CummeTpus B npupoze

. CUMMeTpus B apXUTEKType

. 'eomeTpuueckue Tena BOKpyr Hac

. Meron unTepBaNoB

. 'paduueckoe peieHre ypaBHEHUI 1 HEPABEHCTB

. Pemnenue cucreM ypaBHenui ¢ 2 u 3 HeuzBectHbiMH. Dopmyiel Kpamepa. Meron [Maycca.
. Haumensb1ee u Hanbosplee 3Ha4YeHUs (PyHKIMU

. DkcTpeMyM QyHKIMH. Pemenue 3anau

. Boerancnenue miomany Guryp, orpaHi4eHHBIX 3a1aHHBIMU KPUBBIMU

. KpuBsie BTOpOro nopsaka

2.3. CBa3b JTUAAKTHYECKHUX €IMHUII C IPeIMETHBIMH pPe3yibTaTAMU
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IIpeameTHbIE pe3yJIbTATHI

J_II/II[aKTI/IquKI/Ie C¢ANMHHIIBI

HNnaexcobl TeM 3aHATHHI

3.1 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;

1.1.1,1.1.2

2.4 HaXOIUTh 3HAYEHUS KOPHSI, CTEIICHH,
jorapudma, TPUTOHOMETPHUUECKUX
BBIpaKEHU HAa OCHOBE OIpEICICHUS,
UCIIOIBb3YS MPU HEOOXOAMMOCTH
WHCTPYMEHTAJIbHBIC CPEJICTBA;

1.1.3,3.3.2

2.2 HaxXOoauUTh MPUOIMKEHHBIE 3HAUCHHUS
BEJIMYMH U MOTPEIIHOCTH BBIUYUCICHHM
(aOcosroTHAst U OTHOCUTEJIbHAS );

1.1.4

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

1.2.1

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

4.2.2

2.35 pemath npocTteiime KOMOUHATOPHBIE
3aJ1a4l METOJIOM mepedopa, a TaKxKe ¢
WCITOJIb30BAaHUEM H3BECTHBIX (hOPMYIT;

6.2.1

2.6 BBITIOTHATH MPE0OPa30BAHUS
BBIPAKEHU, TPUMEHSS (POPMYIIBI,
CBSI3aHHBIC CO CBOMCTBAMM CTCIICHEM,

8.1.1,9.2.2
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norapu(MoB, TPUTOHOMETPUIECKIX
dynxumii;

2.34 BpIuKCIEeHU 00BEMOB U IUIOIIAAEN
MIOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJI MPHU
PEILICHUH MPAKTUYECKUX 3aJ1a4, UCTIOJb3Ys
IpU HEOOXOIUMOCTH CIIPABOYHUKHU U
BBIYUCIIUTEIbHBIE YCTPONUCTRA.

11.1.3,11.2.3,13.5.3

2.13 HaxoAUTh MPOU3BOJHBIE
AIIEMEHTAPHBIX (PYHKIINA;

13.2.5

2.14 ucnonb30BaTh MPOU3BOAHYIO JJIs
U3YUYEHUsI CBOMCTB (PYHKIIMI M TOCTPOSHUS
rpaduKoOB;

13.2.5,13.4.2

2.16 BBIYMCIATH B IPOCTEUIINX CIydaAsIX
IUIOIIA/IM U OOBEMBI C HCTIONb30BAHHEM
OIIPENEIICHHOT O UHTErpaa;

13.5.1

3.2 chopMHUPOBAHHOCTH MPE/ICTABICHUN O
MaTeMaTHYECKHUX MOHATHUIX KaK O
BOKHEHIINX MaTEMAaTUUECKUX MOJICIISIX,
MO3BOJIIOIIUX OMKUCHIBATh U U3y4YaTh
pa3HbIC MPOIECCHI U SBJICHUS; TIOHUMAaHUE
BO3MOKHOCTH aKCHOMATHYE€CKOIO
MOCTPOCHUSI MATEMAaTUYECKUX TEOPUI;

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

1.1.2

2.1 BBIMONHATH apuMETUYECKHUE IEHCTBUS
HaJl YMCJIaMU, COYETasi yCTHBIEC U
NUCbMEHHBIE TPUEMBI;

1.1.5

2.2 HaxXOaUTh MPUOIMKEHHBIE 3HAUCHUS
BEJIMYMH U MOTPEIIHOCTU BBIUUCICHUM
(abcomroTHast U OTHOCUTENbHASA);

1.1.5

2.19 ucnonwp3oBaTh rpaduIECKUil METO

1.2.7
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pellIeHUs] YPAaBHEHUM U HEPABEHCTB;

2.18 pemath panmoHaIbHEIE,
MOKa3aTebHbIE, TIOTapu(MHUIECKHE,
TPUTOHOMETPHUUECKHE YPAaBHEHMUS,
CBOJISILLIMECS K TUHEWHBIM U KBAJIPATHBIM, a
TaK)K€ aHaJIOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

2.1.5,2.2.1, 8.6.1

2.4 HaXOAUTh 3HAYEHHUS KOPHSI, CTEIICHH,
aorapupma, TPHrOHOMETPUYECKHUX
BBIPKEHUH HAa OCHOBE OIPEICIICHHUS,
UCITOIB3YS MPU HEOOXOIMMOCTH
WHCTPYMEHTAJIbHBIE CPEJICTBA;

3.1.2,3.5.2,85.2,85.3

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

34.2,35.2,8.1.2

1.2 mMpoTy U B TO K€ BpEMS
OTPaHUYEHHOCTb MPUMEHEHUS
MaTEMaTUYECKUX METOJIOB K aHAIIU3Y U
UCCJIEIOBAHUIO MPOLECCOB U SIBJICHUH B
OpUpOJE U OOILECTBE;

352

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

3.5.2,5.1.6,12.2.1
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2.28 BBIMOJIHATH YEPTEKU MO YCIOBUSIM
3azay;

5.1.3,5.1.5,5.1.11, 5.1.13

2.23 pacrio3HaBaTh HA YEPTEKAX U
MOJEJIAX TPOCTPAHCTBEHHBIE (DOPMBI;

5.1.5

2.27 nzo0paxaTb OCHOBHBIC
MHOTOTPaHHHUKH U KPYTJIbIC Tela,;

5.1.5

2.32 npoBOAUTH TOKA3aTEIbHbBIC
paccyXIeHUs B XO€ PEIICHUS 3aa4;

5.1.5,5.1.15

2.34 BpruncieHus 00eMOB U IUIONIAEH

HOBGpXHOCTGﬁ IMPOCTPAHCTBCHHBIX TCJI IIPU
PCHICHUHU ITPAKTHYCCKUX 3a/1a4, UCITIOJIb3YyA

IpU HEOOXOUMOCTH CIPABOYHUKH U
BBIYMCIIUTEIbHBIEC YCTPONCTRBA.

5.1.5

2.17 ucnonb30BaTh MPUOOPETCHHBIE
3HaHUS U YMEHHUS B IPAKTUUECKON

ACATCIIBHOCTHU U HOBCGI[HGBHOﬁ ZKHN3HHU OJIA
PCUICHUA MPUKIIAAHBIX 3a1d4, B TOM YHUCJIC

COLMAIBHO-DKOHOMHUYECKUX U
dbu3ndYecKknx, Ha HauOOJIbIITUE U
HauMEHBIINE 3HAUYEHUS, Ha HAaX0XKICHUE
CKOPOCTH U YCKOPCHHSI.

5.1.15

2.8 BBIUUCIATH 3HAYECHUE PYHKIIUH 11O
3aJJaHHOMY 3HAUYC€HHUIO apTyMEHTa MPU

Pa3TUYHBIX crloco0ax 3aaanus QyHKIINU;

9.1.1

2.10 ctpouTth rpaduKu N3yUEHHBIX

9.1.2,9.1.3,9.1.11,9.2.9

ctp. 45 u3 96




(GyHKUMNA, WIUTIOCTPUPOBATH O rpapuKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKIUH;

2.9 onpenensiTh OCHOBHBIE CBOKCTBA 9.15,9.1.6
YHUCJIOBBIX (PYHKIIMH, WITIOCTPUPOBATH X

Ha rpaduKax;

2.12 ucnonp30BaTh NPUOOPETEHHbBIE 9.19,9.1.12

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

2.11 ucnonb30BaTh NOHATHE PYHKIUU IJI5
OIMCaHUs U aHAJIN3a 3aBUCUMOCTEN
BEJINYWH;

9.1.10,9.1.12,9.2.10

2.16 BbIUMCHATH B npocTenmux ciaydasx  |13.5.4,13.5.5
IUIOIIA U U 0OBEMBI C UCIIOJIb30BAHUEM
OTpeIeTICHHOTO HHTETPaa;
3.3 BHasieHHe METOJaMu J0Ka3aTeabCTB U |2.1 BBIMONHATH apudmeTnueckue aecraus |2.1.1
QITOPUTMOB PEIICHUS; YMEHHE UX HaJ| YUCIIaMU, COYEeTast yCTHBIE U
IPUMEHSATh, IPOBOJAUTH JOKAa3aTEIbHbIE MMCbMEHHbBIE TPUEMBI;
pacCyKIeHHUS B XO4€ peIICHU 3aa4, 2.25 onuchIBaTh B3aUMHOE pacmosioxenue [5.1.4

NPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXJICHUS 00 dTOM
PAacIoJIOKEHUH;

cTp. 46 u3z 96




2.28 BBITIOIHATD YEPTEKU IO YCIOBUSIM
3azay;

5.14,5.1.12,5.1.16

2.34 BpIuKCIEeHU 00BEMOB U IUIOIIAAEN
MIOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJI MPHU
PEILICHUH MPAKTUYECKUX 3aJ1a4, UCTIOJb3Ys
IpU HEOOXOIUMOCTH CIIPABOYHUKHU U
BBIYUCIIUTEIbHBIE YCTPONUCTRA.

5.14,5.1.14

2.30 pemaTpe NIIaHUMETPUUYECKUE U
MPOCTEHUIINE CTEPEOMETPUUYECKUE 3a]1au
Ha HaXOXKJICHUE TCOMETPUICCKUX BEIIMUHH
(IIMH, yTIIOB, IUIOIIaACH, 00BEMOB);

5.1.14

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

6.2.2

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

8.1.3,9.2.8

2.4 HaXOAUTh 3HAYEHUS KOPHSI, CTEIICHH,
aorapu¢pma, TPUroHOMETPUYECKHUX
BBIPAKCHUN HA OCHOBE OIPEICIICHUS,
WCIIOJB3YSI MPU HEOOXOAUMOCTH
WHCTPYMEHTAJIBHBIE CPEACTBA;

8.1.5,8.3.3,8.6.2

2.6 BBITIOTHATH MPE0OPa30BAHUS
BBIPAKEHUMN, TPUMEHSS (POPMYIIBI,
CBSI3aHHBIC CO CBOMCTBAMM CTCIICHEM,
Jorapu(MoB, TPUTOHOMETPUUYECKUX

83.4,84.1,84.2,844,9.2.5

ctp. 47 u3 96




GYHKITN];

2.32 npoBOAUTH JI0Ka3aTEIbHbBIC
pacCyXJIeHHUs B X0JI€ pEIICHHUs 3a/1ay;

8.5.1

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

2.11 ucronp30BaTh NOHATHE PYHKIIUH JIJIS
OIMCAaHMS U aHAJIN3a 3aBUCUMOCTEN
BCJIMYHUH;

9.2.3,13.3.2

2.13 HaxoAUTh IPOU3BOJHBIE
ANIeMEHTapHbIX (PYHKIUA;

13.3.7

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

2.1 BBIMONHATH apuMETUYECKHUE IEHCTBUS
HaJl YMCJIaMU, COYETasl yCTHBIE U
MUCHMEHHBIE TIPUEMBI;

1.1.6,1.2.2,1.2.3,1.2.4

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

1.1.6

2.6 BBITIOTHATDH MPEOOPa30BAHUS
BBIPKEHUN, TPUMEHSIS (HOPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMHU CTETICHEH,
Jorapu(MoB, TPUTOHOMETPUUECKUX
byHKIMT;

1.1.6,3.1.3,3.3.1,3.4.3,3.4.4,3.4.5,3.5.1,
8.2.1,9.2.4

2.18 pemiats paloHalIbHBIE,
MOKa3aTebHbIE, JIOTapu(MHUIECKHeE,
TPUTOHOMETPHUYECKHE YPAaBHEHMUS,

1.2.5,2.1.2,2.1.3,2.1.4,2.2.3,2.2.5,2.2.6,
3.1.6,3.2.3,3.6.2,3.6.3,3.6.4,3.6.5, 3.6.6,
3.6.8,8.6.3,8.6.5, 8.6.7
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CBOJISIIIIMECS K TMHEHHBIM U KBaJApPaTHBIM, a
TaKX€ aHAJIOTUYHbIE HEPABEHCTBA U
CHUCTEMBI;

2.5 mob30BaThCS MPUOTUKEHHON OIEHKON
IIPY [IPAKTUYECKUX pacuerax;

1.2.6

2.19 ucnonw3oBarts rpapuyeckuii merog  [1.2.6,2.2.4,2.2.6
pelIeHs] YypaBHEHH U HEPABEHCTB;
1.3 3HaueHue MPAKTUKHU U BOIPOCOB, 222,226

BO3ZHUKAIOIUX B CAMOM MaTeMaTHKe IS
(dbopMHUpOBaHUS U PA3BUTHUS
MaTEMaTUYECKON HAYKU;

2.20 n300paxaTh Ha KOOPJAUHATHOM
IJIOCKOCTH PELICHNs] YPAaBHEHUH,
HEPaBEHCTB U CUCTEM C ABYMs
HEU3BECTHBIMU;

2.2.2,2.2.6,3.6.10

2.4 HaxOIUTh 3HAYCHUSI KOPHSI, CTEIICHH,
jorapudma, TPUTOHOMETPUUYECKUX
BBIPKCHUI Ha OCHOBE OTIPECIICHHUSI,
UCIIOJIB3YSI PU HEOOXOAMMOCTH
WHCTPYMEHTAJILHBIE CPEJICTBA;

2.2.6,3.1.1,3.14,3.1.5,3.1.7,3.2.2,3.2 4,
3.2.5,3.2.6,3.4.1,3.6.1,3.6.7,3.6.9,
3.6.10,8.1.4,8.3.1,8.4.3,8.6.3,8.6.8,9.2.4

1.4 uctoputo pa3BUTHS MOHITHUS YUCIIA, 3.1.7
CO37[aHUsl MATEMAaTUYECKOT0 aHaJN3a,

BO3HUKHOBEHUS U PA3BUTUS T€OMETPUH;

2.3 cpaBHUBATH YHCIIOBBIC BBIPAKECHUS; 3.2.1,3.2.7
2.17 ucnonap30BaTh NPUOOPETEHHBIE 3.4.4
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3HaHUSA U YMEHHS B IPAKTUYECKON
NEATEIIbHOCTH U MIOBCEAHEBHON KU3HU JUIs
peleHns NPUKIAAHbIX 3a1a4, B TOM YHCIIE
COLIMAJIbHO-DKOHOMUYECKUX U
¢usnyeckux, Ha HAaHOOJIBIITUE U
HaVMEHBIIME 3HAYECHUS, HA HAX0XKICHUE
CKOPOCTH U YCKOPEHHUS.

2.9 onpenensiTh OCHOBHBIE CBOMCTBA
YUCJIOBBIX PYHKIUH, MWILTIOCTPUPOBATH X
Ha rpadukax;

3.6.1,3.6.10,9.2.1

2.11 ucrionp30BaTh NOHATHE PYHKIIUH JIJIS
OIMCAaHMS U aHAJIN3a 3aBUCUMOCTEN
BCJIMYHUH;

3.6.1,854

1.5 yHuBepcabHBIN XapaKTep 3aKOHOB
JIOTUKH MaT€MaTUYECKUX PACCYKICHUMN, UX
MIPUMEHUMOCTH BO BCEX 00JIaCTIX
YeJIOBEYECKOM AeSITEIbHOCTH;

6.1.1

1.6 BEpOATHOCTHBIN XapakTep pa3IMuHbIX
IIPOLIECCOB OKPY>KAIOIIIETO MUPA.

6.1.1

2.35 pemath npocTteiime KOMOUHATOPHBIE
3aJ1a4l METOJIOM mepedopa, a TaKxKe ¢
WCITOJIh30BAHUEM M3BECTHBIX (hOPMYIT;

6.1.1

2.21 cocTaBnATh U peliaTh YPaBHECHUS U
HEPABEHCTBA, CBA3BIBAIOLINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHUCIIC
NPUKJIaJHbIX) 3aa4ax.

8.6.6
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2.8 BBIUUCIIATH 3HAUCHUE (PYHKITUU 110
3aJIaHHOMY 3HAYEHUIO apTyMEHTa IpH
Pa3NUYHBIX crioco0ax 3aAaHus GyHKINU;

8.6.9

3.5 chopMUpPOBAHHOCTH MPEACTABICHUN 00
OCHOBHBIX MOHATHSIX, UACSIX U METOaX
MaTEMaTUYECKOTO aHaJN3a;

2.27 n3o0paxaTh OCHOBHbIC
MHOTOTPAHHUKHU U KPYTIIbIC TETa;

5.1.18, 11.1.4, 13.1.1

2.28 BBIMOJIHATH YEPTEXKH IO YCIOBUAM 5.1.18
3ajay;
2.29 ctpouTth npocreimue ceueHus kyoa, |5.1.18

IIPU3MBI, TUPAMUIBI;

2.10 ctpouTth rpaduKu U3yIECHHBIX
GyHKUMNA, WUTIOCTPUPOBATH IO rpaduKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKIIUH;

9.14,9.2.7,9.2.11,9.2.13

2.5 noJsib30BaThCS MPUOJIMKEHHOM OLeHKo#1 |9.2.13, 13.5.6
MIPU MPAKTUYECKUX pacyeTax;

2.24 COOTHOCUTH TPEXMEpPHbIE 00BbEKTHI ¢ (9.2.14

UX OMHUCAHUAMHU, U300pKECHUSIMU;

2.9 onpenensiT OCHOBHBIE CBOMCTBA 13.1.2

YUCJIOBBIX (PYHKITUH, WILTIOCTPUPOBATH UX
Ha rpaduKax;

2.13 HaxOIUTh IPOU3BOJHBIC
AIIeMEHTapHbIX PYHKIUMT;

13.1.3,13.1.6,13.2.1, 13.2.2, 13.2.4,
13.2.6,13.2.7,13.2.9,13.2.10, 13.2.11,
13.2.12,13.3.5, 13.3.8, 13.4.1

2.11 ucrionp30BaTh NOHATHE PYHKIIUH JIJIS
OIMCAaHMS U aHAJIN3a 3aBUCUMOCTEN
BCJIMYHUH;

13.1.4,13.1.5
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2.15 npuMeHSTh TPOU3BOIHYIO NS
IIPOBEICHUS TPUOIMKEHHBIX BBIYUCICHUH,
peniarh 3a7a4uu MNPUKIATHOTO XapakTepa Ha
HaXO0XCHUE HAaMOOJIBIIETo U
HAaWMEHBIIIEr0 3HAYCHUS,

13.2.1,13.3.4

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

13.2.3,13.2.8,13.3.1, 13.3.3, 13.3.4

2.32 npoBOAUTH JOKA3ATEIbHBIC
paccykJIeHus B XOJI€ PEIICHUs 3a/1a4;

13.2.3

2.12 ucnons30BaTh MPUOOPETEHHBIC
3HaHUS U YMEHHUS B IPAKTUUECKON
NEATEbHOCTH U MIOBCEAHEBHOW KU3HU: TSI
OMKCAaHMS C MOMOUIBIO0 (PYHKITUI
Pa3TUYHBIX 3aBUCUMOCTEMH, MTPEICTABICHHUS
uX rpauyecku, HHTEpIpeTaluu
rpaduKoB.

13.3.3

2.8 BBIUUCIATH 3HAYECHUE PYHKIIUH 11O
3aJTaHHOMY 3HAYCHHIO apTyMEHTa IPH
Pa3ITUYHBIX crloco0ax 3aaanus QyHKINN;

13.3.6,13.3.9

2.7 ucnonb30BaTh NPUOOPETEHHBIC 3HAHUS
Y YMEHUS B IPAKTHUUECKOHN JEITETbHOCTH U
MIOBCETHEBHOM JKU3HU: JUTSI TPAKTUIECKUX
pacueToB 1o ¢hopmyiaMm, BKIIOYast
dbopMyIIBI, COIEpKAIIHIE CTCTICHH,
paauKabl, Jorapu@msl U

13.4.1
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TPUTOHOMETPUUYECKHUE (PYHKIIUH,
UCIOJIb3YsI PU HEOOXOAUMOCTHU
CIIPAaBOYHBIE MAaTEPHUAJIbl U NIPOCTEUIIINE
BBIYMCIIUTEIBHBIE YCTPOKCTBA.

2.16 BBIYMCHATH B MPOCTEUIINX CITyYasx
IUIOMIAAN U 0OBEMBI C UCIIOJIb30BAHUEM
OTpeIETICHHOTO UHTETpaa;

13.5.2,13.5.6,13.5.8,13.5.9

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

13.5.7

2.34 BprunciaeHHUs 00HEMOB U ILIOINAACH
MMOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ IPU
pEelIEHNUH MPAKTUYECKUX 3a7a4, UCTIOJIb3Ys
IIpY HEOOXOMMOCTH CIIPABOYHUKHU U
BBIYHCIIUTEIbHbBIC YCTPONCTRBA.

13.5.7

2.23 pacrio3HaBaTh HA YEPTEKAX U
MOJIEJISIX TIPOCTPAHCTBEHHBIE (POPMBI;

13.5.8

2.21 cocTaBusATh U pelIaTh YPaBHEHUS U
HEPABEHCTBA, CBSI3bIBAIOLIME HEU3BECTHBIC
BEJINYMHBI B TEKCTOBBIX (B TOM UYHCIIE
NPUKJIAJIHBIX) 3a/1a4ax.

13.5.10
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3.6 BlIaJicHE OCHOBHBIMH ITOHATUSIMH O
IJIOCKUX U TTPOCTPAHCTBEHHBIX
TrCOMETPUYECKUX (DUTYpaX, UX OCHOBHBIX
cBOMCTBaX; ChOPMUPOBAHHOCTh YMEHHUS
pacro3HaBaTh Ha YepTekKax, MOJICIISIX U B
peaqbHOM MHUPE reoMeTpudecKkue QUrypsl;
MIPUMEHEHUE U3YUYEHHBIX CBOMCTB
reoMeTpuyeckux puryp u Gopmy ais
pelIeHrs reOMEeTPUUYECKUX 3a/1a4 U 3aj1ay ¢
MPAKTUYECKHUM COJICpKaHUEM;

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

4.1.1

2.9 onpenensaTh OCHOBHBIEC CBOMCTBA
YUCJIOBBIX (PYHKIIMHA, HILTIOCTPUPOBATH MX
Ha rpaduKax;

4.1.2

2.26 aHanMM3UpPOBaTh B MPOCTEUIINX
CJIy4asiX B3aMMHOE PacIOJIOKEHNE
00BEKTOB B MPOCTPAHCTBE;

4.2.1,4.2.7,4.2.8,12.2.2

2.30 pemiats IIIAHUMETPUUYECKUE U
IPOCTEHIINE CTEPEOMETPUICCKHE 3aaun
Ha HaXO0XXJICHUE T€OMETPUUECKUX BEJIMUHH
(myvH, yTIIOB, IUIOIIaAeH, 00BEMOB);

4.2.1,4.2.8,4.3.2,10.1.2,10.1.4, 10.2.1

2.25 onuChIBaTh B3aUMHOE PACITOJI0KEHNE
MPSAMBIX U TJIOCKOCTEN B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOM CYXIACHUSI 00 ATOM
PacMoJIOKEHUY;

423,424,425,42.6,4.2.8,4.3.1,43.5

2.28 BBIMOJIHATH YEPTEXKH MO YCIOBUAM
3azay;

4.24,425,428,43.4,5.1.1,5.1.7,5.1.8,
5.1.9,5.1.17,10.1.9

2.27 n3o0paxaTh OCHOBHBIC
MHOTOTI'PaHHHUKHU U KPYTJIbIC Tela,;

4.3.3,10.1.2,10.1.5, 10.1.6, 10.1.7,
10.1.10, 11.1.1, 11.1.2, 11.2.1, 11.2.4

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

5.1.8
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dbopMupOBaHUS U Pa3BUTHS
MaTeMaTU4YECKOU HAYKU;

2.29 cTpouTh MpoCTEHIIINE ceueHus Kyoa,
PU3MBbI, TUPAMUJIBL;

5.1.10, 10.2.2, 10.2.3, 10.2.4, 11.1.5, 12.1.4

2.22 ucnoap30BaTh NPUOOPETEHHbBIE
3HaHUS U YMEHHUS B IPAKTUUYECKON
NEATEIBHOCTH U IMIOBCEAHEBHON KU3HU:
JUISl TOCTPOEHMS ¥ UCCIIENOBAHUS
MIPOCTENIINX MATEMATUYECKUX MOJENIEH.

5.1.17

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

83.2

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

9.2.12

2.23 pacrio3HaBaTh HA YEPTEKAX U
MOJIEJISIX IPOCTPAHCTBEHHBIE (POPMBI;

10.1.1, 10.1.3, 10.1.8

2.31 ucnonb30BaTh NP PELICHUN
CTEPEOMETPUYECKHX 3a7a
IUTAHUMETpUYECKHe (PaKkThl U METO/IBI;

10.1.10, 11.2.1

2.34 BuIUMCIIEHUS 00OBEMOB U IJIOIIAIEN
MMOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MIPHU
pEelIEHUH MPAKTUYECKUX 3a7a4, UCTOJIb3Ys

11.2.2,12.1.1,12.1.2, 12.2.3
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IpU HEOOXOJUMOCTH CIPABOYHUKH U
BBIYMCIIUTEIBHBIE YCTPOKCTBA.

2.16 BbIYMCHATH B pocTermux ciaydasx  |12.1.3
TUTOMIAAN ¥ 0OBEMBI C UCTIOJIb30BAHUEM
ONPEAEICHHOT0 UHTETPAIA;

3.7 chopMUpPOBAHHOCTH MpeACTaBICHUN O (1.4 UCTOPUIO pa3BUTHUSI MOHITHUS YUCIIA, 6.1.2

IIPOLIECCAX U SBIICHUSIX, UMEIOLINX
BEPOSATHOCTHBIN XapakTep, O
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaslbHOM MHpE, 00 OCHOBHBIX OHSTHUSX
AJIEMEHTAPHOM TEOPUH BEPOSTHOCTEM;
YMEHHMU HAXOIUTh U OLICHUBATH
BEPOATHOCTH HACTYILJICHUS COOBITUH B
MPOCTENIINX MPAKTUYECKUX CUTYAIUAX U
OCHOBHBIE XapaKTEPUCTUKH CITyYaUHbBIX
BEJINYNH,;

CO3aHuA MaTEMAaTUYCCKOI'O aHaJIn3a,
BO3HUKHOBCHHUSA U PA3BUTHUA T'COMCTPHH,

2.35 pemaTh IpoCTEHIITE KOMOMHATOPHBIE
3a/lauyu METOJIOM Tiepedopa, a TakxKe ¢
UCIIOJIb30BAaHUEM U3BECTHBIX (HOPMYIT;

6.1.2,6.1.3,6.1.4,6.1.5,6.2.3,6.2.4,6.2.5,
7.1.3,7.2.1,7.2.5,7.2.6

1.6 BEpOATHOCTHBIN XapaKTep Pa3IMYHbIX
IIPOLIECCOB OKPYIKAOLIEr0 MUPA.

7.1.1,7.2.2,7.2.3

2.36 BBIUMCHATH B IPOCTEUIIINX CITyUasiX
BEPOSITHOCTU COOBITUIM HAa OCHOBE
MoJicyeTa YKciia UCXO0B JJI aHaIu3a
peanbHBIX YUCIOBBIX JaHHBIX,
IPEICTABIICHHBIX B BUJE IUArpamwm,
rpaduKoB; aHaIu3a nH(popMauu
CTAaTUCTUYECKOT0 XapaKTepa.

7.1.2,7.23,7.2.4,7.2.7

2.22 UCcnoab30BaTh MPUOOPETEHHBIC
3HAHUS U YMEHHUS B MPAKTUUECKOM
NESTENHbHOCTU U TMTOBCEIHEBHOM KU3HU:
JUTSI TIOCTPOCHUSI U UCCIIEOBAHUS
MPOCTEHIIINX MAaTEMATUUECKUX MOJICIICH.

7.1.4,7.2.7
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1.5 yHuBepcaIbHBIN XapaKTep 3aKOHOB
JIOTUKH MaT€MaTUYECKUX PACCYKICHUMN, UX
IPUMEHHUMOCTh BO BCEX 00J1aCTsIX
YeJIOBEUYECKOM JAeSITEIbHOCTH;

7.2.6

2.33 ucnoab30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHHUS B PAKTUYECKOM
NEeSTENHbHOCTU U TTOBCEIHEBHOM KU3HU:
JUISL KcclieIoBaHus (MOIETMPOBaHUS)
HECJIOKHBIX MPAKTUYECKUX CUTYallUi Ha
OCHOBE M3YUYEHHBIX (DOPMYJI U CBOICTB

(uryp;

7.2.7

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

2.4 HaXOIUTh 3HAYEHUS KOPHSI, CTEIICHH,
jorapudma, TPUTOHOMETPUUSCKUX
BBIpQKEHU Ha OCHOBE OIPEICICHUS,
UCIIOJIB3YS MPU HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIC CPEJICTBA;

3.2.8

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

puryp;

3.2.8

2.28 BBINIOTHATD YEPTEKU IO YCIOBUIM
3az1ay;

512

2.18 pemiars panvoHalIbHBIE,

8.6.4
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NOKa3aTelbHbIE, JIOTapudMHUUECKHe,
TPUTOHOMETPHUYECKNE YPAaBHEHMUS,
CBOJSIIMECS K JUHEWHBIM U KBAaJIPATHBIM, a
TaK)K€ aHAJIOTUYHBIE HEPABEHCTBA U
CUCTEMBI;

2.10 ctpouTth rpaduKku U3yIECHHBIX 9.1.7,9.2.6
GyHKUMNA, WUTIOCTPUPOBATH 1O rpaduKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKIUH;

2.13 HaxoauTh IPOU3BOIHBIE 13.4.3
AIIEMEHTAPHBIX (PYHKIINH;

2.17 ucnionb30BaTh TPUOOPETEHHBIC 13.4.3
3HAHUS U YMEHHUS B PAKTUYECKOU
NEeSTENBbHOCTH U MTOBCEHEBHOM KU3HU IS
pelIeHus NPUKIAIHbBIX 3a/a4, B TOM YHCIIe
COLIMAJIBHO-O)KOHOMHYECKUX U
(pu3HUeCcKUX, Ha HauOOJbIINE U
HaMMEHbILIME 3HAYECHHUS, HA HAXO0KECHUE
CKOPOCTHU U YCKOPEHHSI.

2.4. XapaKkTepuCTHKA OCHOBHBIX BUJ0B Y4eOHOM 1eATEJIbHOCTH 00yYAKOIINXCS

HauMeHoBaHHe TeMBbI

XapakTepuCTHKAa OCHOBHBIX BU/IOB JeSITeJIbHOCTH 00y4aionierocsi (Ha ypoBHe
YueOHBIX JelCTBUI)

Pa3nen 1 Pa3zBuTne moHATHUS O YHUCIIE

Tema 1.1 IlonsTHE LIETBIX, pAIMOHATIBHBIX
U JEUCTBUTENBHBIX YNCEI

O3HaKOMJIEHHE C POJIBIO MATEMATUKHU B HAYKE, TEXHUKE, JKOHOMHUKE,
MH(POPMAITMOHHBIX TEXHOJIOTUIX U MPAKTUYECKON JEATEIbHOCTH;
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03HAKOMJICHHUE C LIEJISIMU U 3aJ1auaMi U3y4YEHHUSI MaTEeMaTHUKHU MPU OCBOCHUHU
cunenunanbHocter CIIO.

BoinonsaTs apudmeTnueckue ASMCTBUS HAJl YUCIaMHU, COY€Tas YCTHBIE U MUCbMEHHbBIE
MIPUEMBI; HAXOAUTH MPUOIM>KEHHbIE 3HAUYEHUS BEJIMYMH U TIOTPEIIHOCTH BBIYUCICHUN
(a0cosroTHast ¥ OTHOCUTENbHAS); CPABHUBATH YMCIIOBBIE BBIPAKEHUS; HAXOAUTh
OIIMOKYU B MPeoOpa30BaHUSAX U BHIYUCICHUSIX;

Tema 1.2 IloHATHE KOMILUIEKCHOTO YHCIIa

Breimonuares apudmMeTnueckre 1edCcTBUS HAJl YUCIaMU, COYeTasl yCTHhIC M TUCbMEHHBIC
IIPUEMBI; HAXOAUTh MPUOIMKEHHBIC 3HAaUYCHUS BEJTUYMH U TTOTPEIIHOCTU BBIYHCICHUM
(abcomroTHAst U OTHOCUTENIbHAS ); CPABHUBATH YHUCIIOBBIC BHIPAXKEHUSI; HAXOIUTh
OIKMOKHU B MPEe0OPa30BAHUSAX U BEIYUCICHUSX;

BBITIOJTHATH PacyeThl o popMyIiam;

q)OpMy.]II/IpOBaTB OIIPCACIICHUC KOPHA. CTCIICHU C HCﬁCTBHT@HBHBIM IIOKAa3aTCJICM U
CBOﬁCTBa; BBIYHCJIATD U CPAaBHUBATb KOPHHU, CTCIICHU C pallMOHAJIbHBIM IIOKA3aTCIICM,
ACJIaTh NPUKUAKY 3HAYCHUA KOPHs, CTCIICHU, CPABHUBATb 3HAUYCHUA KOPHs, CTCIICHU
HCITOJIB3YS, IIpU H€O6XOI[I/IMOCTI/I, HHCTPYMCHTAJIBHBIC CPCACTBA,

Paznen 2 YpaBHeHus U HEpaBEHCTBA

Tema 2.1 YpaBHeHus

BBITIOJIHATH PacyeTsl o popMyiam;

dbopMyIHpOBaTh ONpeIeNieHnEe KOPHS. CTETICHH C IEHCTBUTEILHBIM TIOKa3aTeeM U
CBOWCTBA; BBIYUCIIATH U CPAaBHUBATh KOPHU, CTENIEHU C PAlIMOHAJIBHBIM MIOKA3aTEIIEM,
JleJ1aTh IPUKUAKY 3HAYCHUS KOPHS, CTEIIEHU, CPABHUBATh 3HAYCHUSI KOPHS, CTEIIEHU
UCIIOJIBb3Ysl, P HEOOXOAUMOCTH, MHCTPYMEHTAILHBIE CPEJICTBA;

BoinonsaTs apudmeTndeckue ASMCTBUS HAJl YUCIaMU, COYeTas YCTHBIE U MUCbMEHHbIE
IPUEMbL; HAXOJAUTh MPUOIMKEHHbIEC 3HAYEHHUS BEJIMYUH U OTPEIIHOCTH BHIYUCICHUN
(aOcosroTHast ¥ OTHOCUTENBbHAS); CPABHUBATH YMCIIOBBIE BBIPAKEHUS; HAXOAUTh
OIIMOKYU B MPe0oOpa30BaHUSX U BHIYUCICHUSIX;
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O3HAKOMMUTBLCA C IIOHATUCM KOPHA n-u CTCIICHU, CBOMCTBaMH padruKalIoB, CTCIICHU C
I[GI‘/’ICTBI/ITGJIBHLIM ITOKa3aTCJICM, C IIpaBHUJIaMHU CPABHCHUCM KOpHeﬁ;

O3HAKOMHUTLCA C IPUMCHCHHUCM KOpHCfI U CTCIICHEH IIPpH BBIYUCIICHUN CPCAHUX

peniaTh noka3arejabHble UPPAIIMOHATIBHBIE, JIOTApU(PMUYECKUE YPABHEHHUS U
HEPABEHCTBA 10 U3BECTHBIM AJITOPUTMAM.

Tema 2.2 HepaBenctsa

dbopMyIIMpoOBaTh ONpeIeTICHUE KOPHSI. CTENIEHU C JeHCTBUTEIBHBIM MTOKa3aTeIeM U
CBOMCTBA; BBIYUCIISATh U CPABHUBATH KOPHU, CTETIEHU C PallMOHATILHBIM MTOKa3aTeeM,
nenaTh NPUKUAKY 3HAUCHHS KOPHS, CTEIICHH, CPAaBHUBATH 3HAYCHUS KOPHS, CTEIICHU
WCITOJNIB3YSl, IPU HEOOXOAMMOCTH, MHCTPYMEHTAIIBHBIE CPEJICTBA;

HpGO6p2130BBIBaTB YHCJIOBBIC U 6YKB€HHBIC BBIPAKCHUA, COACPKAITNC paJUKAJIbI K
CTCIICHU, ITPUMCHA CBOﬁCTBa;

O3HaKOMUTBCS ¢ MPOCTEHIITUMHU CBEACHUSAMH O KOPHSIX alire0pandecKuX ypaBHEHHUI, C
MOHSTUSAMU UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHCHUM;

UCIIOJIb30BaTh CBOMCTBA U Tpaduku GyHKIUMA 1 pemieHus ypasHeHui. [loBToputh
OCHOBHBIE ITPUEMBI PEIICHUS] CUCTEM;

pelaTh ypaBHEHUs, IPUMEHSS BCE MPUEMBI (pa3yioKEeHUE HAa MHOYKUTEIH, BBECHUE
HOBBIX HEU3BECTHBIX, II0JICTAHOBKA, rpapUUECKUl METON);

peniaTh CUCTEMbl ypaBHEHUH, MPUMEHSIS pa3inuHble clIocoObl. O3HAKOMUTHCS C
oOILIMMHU BOMTPOCAMHU PEIICHUS] HEPABEHCTB U UCIOJIb30BAHUS CBOMCTB U IparKOB
GyHKUMN TPU pelieHu

O3HAKOMHUTBLCA C ITOHATUCM KOPHSA n-u CTCIICHU, CBOMCTBAMH paanuKajioB, CTCIICHU C
HeI;'ICTBHTeJIBHbIM IIOKa3aTcCJICM, C IIpaBUJIaMHU CPaAaBHCHUCM KOpHCfI;

BBITIOJIHATH PacyeTsl o GopMyiam;

Pa3znen 3 KopHu, crenenu u sorapu@mel
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Tema 3.1 Kopnau u crenenu

BBITIOJIHATH PacyeThl o popMyIiam;

dbopMyIIMpoOBaTh ONpeICTICHUE KOPHSI. CTENIEHHU C JeHCTBUTEIBHBIM MTOKa3aTeIeM U
CBOMCTBA; BBIYUCIISATh U CPABHUBATH KOPHU, CTETIEHU C PallMOHAJIBLHBIM MTOKa3aTeeM,
nenaTh NPUKUAKY 3HAUCHHS KOPHS, CTEIICHH, CPABHUBATH 3HAYCHUS KOPHS, CTEIICHU
WCITOJNIB3YSl, IPU HEOOXOAMMOCTH, MHCTPYMEHTAIIBHBIE CPEJICTBA;

OIIPCACIIATDH 0011aCcTh AOITYCTUMBIX 3HAYCHUH HOFapI/I(l)MI/I‘-IGCKOFO BBIPAKCHHA,

pemiaTh noka3arejabHble HpPAIMOHATIbHBIE, JIOTAPU(PMUUECKUE YPABHEHUS U
HEPABEHCTBA 10 U3BECTHBIM AJITOPUTMAM.

Tewma 3.2 Jlorapudmsi

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

onpeaensaTh 00JacTh AOMYCTUMBIX 3HAUEHUN JTOrapu(pMUUYECKOTO BbIPAKEHUS;

peniaTh moka3arejabHble UPPAIIMOHAIIBHBIE, IOTApU(PMUUECKUE YPAaBHEHHUS U
HEPABEHCTBA 10 U3BECTHBIM AJITOPUTMAM.

O3HAKOMMTBCS C JOKA3aTEJIIbHBIMU PACCYKACHUAMU HEKOTOPBIX CBOMCTB JIMHEUHON U
KBaJpaTUYHON (PyHKIIMI, MPOBOJUTH UCCIICIOBAHUE JTMHEHHON, KYCOYHO-IMHEIHOM,
IpOOHO — IMHEWMHOW U KBaJAPaTUYHON PYHKIMH, CTEEHHBIX U JIOTApU(PMUUECKUX
¢ynkmuii. CTpouTh, BBIIOIHATH MPe0oOpa30BaHMs U YUTATh TPAPUKU (PYHKITHIA.
HccnenoBath ux;

@OpMYJII/IpOBaTB OIIPCACIICHUC KOPHA. CTCIICHU C HeﬁCTBHTeﬂbHBIM ITOKa3aTCJICM U
CBOﬁCTBa; BBIYUCJEATE U CPABHUBATH KOPHHU, CTCIICHU C palMOHAJIbHBIM ITIOKA3aTCJICM,
ACJIaTb IPUKUAKY 3HAYCHUA KOPHs, CTCIICHU, CPABHUBATb 3HAUYCHUA KOPHs, CTCIICHU
HCIIOJIB3YS, IIpU H€O6XOI[I/IMOCTI/I, HHCTPYMCHTAJILHBIC CPCACTBA,

Tema 3.3 IIpeoOpazoBanue paroHaIbHBIX
BBIPAXKECHU U

BBITIOJTHATDH MPE0OPa30BaHMSI BBIPAXKEHUHN, IPUMEHSST (DOPMYJIBI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JIOrapu(pMOB;

onpeaensaTh 00JaCTh AOMYCTUMBIX 3HAUCHUN JIOTapU(MUUYECKOTO BHIPAKECHUS;
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Tema 3.4 IlpeoGpazoBanue
UppaIMOHATILHBIX, CTEIICHHBIX U
MOKA3aTEIbHBIX BRIPAKEHUH.

3aMKUChIBaTh KOPEHb N-bIi CTENIEHU B BUJIC CTEIICHU C APOOHBIM MOKA3aTEIEM U
Ha00OpOT;

O03HAKOMUTBCSI C IOHATUEM KOPHSI N-U CTETIEHU, CBOMCTBAMU PAJAUKAIIOB, CTEIIEHU C
NENCTBUTENBHBIM NTOKA3aTEIEM, C IPAaBUJIAMHA CPABHEHUEM KOPHEM;

dbopMyIIMpOBaTh ONpeIeIeHUE KOPHS. CTEIIEHU ¢ JeHCTBUTEIBHBIM TTOKa3aTeaeM 1
CBOMCTBA; BBIYUCIIATh U CPABHUBATH KOPHU, CTEIIEHU C PAllMOHAJIBHBIM IOKA3aTEJIEM,
JIeJIaTh MPUKUAKY 3HAYECHUSI KOPHSI, CTEIIEHU, CDABHUBATh 3HAYCHUS KOPHSI, CTETICHU
UCIIO/Ib3YS, TP HEOOXOIUMOCTH, UHCTPYMEHTAJIBHBIC CPEJICTBA;

peoOpa30BEIBATH YMCIIOBBIE U OYKBEHHBIC BBIPAKEHUS, COJIEPIKAIINE PATUKATIBI U
CTETNICHU, TPUMEHSISI CBOWCTBA;

peuIaTh MMOKa3aTCJIbHBbIC UPPAINOHAJIbHBIC, HOFapI/I(I)MI/I‘{eCKI/IG YPaBHCHUS U
HCPABCHCTBA I10 U3BCCTHBIM AJITOPUTMAM.

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

UCIIOJI30BaTh CBOMCTBA (DYHKIIMIM JIJIsi CPABHEHUS 3HAUYCHU CTENIEHEN U JIorapu(pmMoB;

Tema 3.5 TIpeoOpazoBanue
JorapuMUYECKUX BBIPKCHHM

OnpeaensaTh 00JaCTh AOMYCTUMBIX 3HAUEHUN JTOrapu(pMUYECKOTO BBIPAKEHUS;

BBITIOJIHATDH NMPE0OpPa30BaHMSI BBIPAXKEHUHN, TIPUMEHSST (DOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHE! U JIorapu(pmMoB;

Tema 3.6 Pemenue npocrenmmx
MOKAa3aTeJIbHbIX U JJOrapu(hMHUUECKUX
YPAaBHEHUM U HEPABEHCTB.

peniaTh noka3areabHble UpPAMOHATIbHBIE, JIOTApU(PMUUECKUE YPABHEHUS U
HEPABEHCTBA 10 NU3BECTHBIM AJITOPUTMAM.

BBITIOJIHATDH MPE0OpPa30BaHMS BBIPAXKEHUHN, TIPUMEHSST (HOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JIorapu(pmMoB;

HaxXO0OWThb YPaBHCHHUA OKPYIKHOCTH, ccpepm, IIOCKOCTU. BBIUUCIIATH pacCCTOAHNA MCIKIAY
TOYKaMH. HBy‘II/ITB CBOMCTBA BCKTOPHBIX BCJIMYHWH, IIPpaBHJIA PA3JIOKCHUSA BEKTOPOB B
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TPEXMEPHOM IIPOCTPAHCTBE, IPABUJIA HAX0XKICHUS KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, IPaBUJIa JEUCTBUM C BEKTOPAMHU, 3aJaHHBIMA KOOPANHATAMM.
[IprMeHATH TEOPUIO NPU PELIEHNH 3a7a4 Ha IEWCTBUA ¢ BEKTOpaMu. 3yunTs
CKAJIIPHOE MPOU3BEIAEHNE BEKTOPOB, BEKTOPHOE YPABHEHHE NMPSIMOU U TNIOCKOCTH.
[IprMeHATH TEOPUIO NIPY PELIEHUH 3a4a4 HA IEUCTBUA C BEKTOPAMHU, HA KOOPAUHATHBIN
METO/l, HA IPUMEHEHUE BEKTOPOB ISl BBIYMCIICHNS BEJIMYMH YIJI0B U PACCTOSIHUM. ;

Paznen 4 Tlpsmble U TUIOCKOCTH B IPOCTPAHCTBE

Tema 4.1 IIpssmpie B TpOCTpaHCTBE

dopMyMpOBaTh U MPUBOJUTH 10KA3ATEIIbCTBA IPU3HAKOB B3aUMHOTO PACIIOIOKEHUS
MPSIMBIX U TJIOCKOCTEN. Pacno3HaBaTh Ha 4epTexax U MOJICTISAX Pa3IuyHbIE Cily4yau
B3aMMHOI'0 PACMONI0KEHUS MPAMBIX U IJIOCKOCTEN, apIryMEHTUPOBATh CBOU CYXKICHUS;

BBIIIOJIHATD ITOCTPOCHUA YITIOB MCKAY IIPAMBIMU, Hp}IMOP'I N IINIOCKOCTBIO, MCKIY
IIJIOCKOCTAMMU I10 OITMCAHHIO U PACIIO3HABATb UX HA MOACIIAX,

Tema 4.2 I110CKOCTH B TPOCTPAHCTBE

dbopMyIHpOBaTH ONPENeeHNs, TPU3HAKN M CBOMCTBA MapaUICIbHBIX U
MEPIEHAUKYJISIPHBIX TUIOCKOCTEM, ABYTPAHHBIX U JUHEUHBIX YTJIOB;

cI)OpMy.]'II/IpOBaTIa U IIPUBOJUTH NOKA3aTCIIbCTBA IPU3HAKOB B3aMMHOI'O PACIIOJIOKCHHA
I[MPsAMBIX U I1I0cKocTeu. Pacro3HaBaTh Ha YCPTCIKAaX U MOJACIIAX PA3JIMIHBIC CIIydau
B3aMMHOI'O PaCIIOJOXKCHUA IIPAMBIX 1 HHOCKOCTCﬁ, APryMCHTHUPOBATb CBOU CYXKIACHMUA,

O3HAKOMMUTBLCA C JOKA3aTCIbCTBAMU TCOPCM CTCPCOMETPHUH O B3aUMHOM PACIIOJIOKCHUU
IIPAMBIX U IJIOCKOCTEH C UCIIOJIb30BaHUEM BCKTOPOB.

BBIIIOJIHATD ITOCTPOCHUA YITIOB MCKAY IIPAMBIMU, HpHMOﬁ N IINIOCKOCTBIO, MCKIY
IIJIOCKOCTSMHU 110 OITMCAHHWIO U PACIIO3HABATb UX HA MOACIIAX,

MPUMEHATH TPU3HAKU U CBOMCTBA PACIIOJI0KEHUS IPSAMBIX U INIOCKOCTEW NPU PEIIEHUN
3anau. M300pakaTh Ha PUCYHKaX U KOHCTPYHPOBATH HA MOJIEIISX TEPICHIUKYJIISPBI U
HAaKJIOHHBIE K IUIOCKOCTH, IPSIMbIEC, MAPAIUICIIBHBIE TIJIOCKOCTH, YTIIbl MEXKIY MPSIMOM U
TUIOCKOCTBIO M1 0OOCHOBBIBATH MOCTPOCHHE.
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pemarh 3a7a4y Ha BBIYMCIICHHE T€OMETPUUYECKUX BeMYMH. ONUCHIBATh PACCTOSTHUE OT
TOYKH J10 TUIOCKOCTH, OT MPSMOU 10 IUIOCKOCTH, MEXAY INIOCKOCTAMU. POPMYJINPOBATH
U JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI O pacCTOSHUAX. 300pakaTh Ha yepTexax u
MOJIEJISIX PACCTOSTHUS U 0OOCHOBBIBATH CBOM CyXA€HUA. ONpenensiTh U BBIUUCIAT
paccTostHus B ipocTpaHcTBe. [IpuMeHsaTs GopMyIibl U TEOpEMBI IIITAHUMETPUH TS
pemieHns 3a1a4. O3HAKOMHUTHCS C TOHATHUEM NapAJLIEIBHOIO POEKTUPOBAHUS U €T0
cBorictBaMu. POpPMyYJIMPOBATH TEOPEMY O IUIOIIAANA OPTOTOHATIBHOM TPOECKIINU
MHOTOyTOJIbHUKA. [I[puMEHATh TeopHIo i1 000CHOBAaHUS IOCTPOCHUM U BBIYMCIICHHM.
AprymMEHTHPOBATH CBOM CYKJIECHHS O B3AMMHOM PACIOJIOKEHUH NPOCTPAHCTBEHHBIX

(uryp;

Tema 4.3 I'eomeTpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA.

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

IIPUMEHSTH CBOMCTBAa CAMMETPHH IIPU PEIICHUHN 3a7a4 Ha TeJla BpPAIleHUs, Ha
KOMOHMHAIIHIO TEIL.;

dopMyIUpOBaTh U MPUBOJUTH J0KA3ATEIHCTBA MPU3HAKOB B3AMMHOTO PACIIONIOKECHUS
IPSIMBIX U TUIOCKOCTEH. Pacrno3HaBath Ha 4epTekax U MOJIEISAX pPa3IMUHbIC CIIydau
B3aMMHOI'0 PACTOI0KEHUS MPSAMBIX U TIJIOCKOCTEN, apryMEHTUPOBATh CBOU CYXKICHUS;

dbopMyIMpoBaTh ONpeneNeHus, TPU3HAKN 1 CBOWCTBA MapaJUICIbHBIX U
NEPIEHAUKYJISIPHBIX IUNIOCKOCTEH, IBYTPAHHBIX U JIMHEUHBIX YIJIOB;

ONMUCHIBATh U XapaKTEPHU30BaTh Pa3JIMYHbIE BUJAbl MHOTOTPAaHHUKOB, IIEPEYUCIIATD UX
AJIEMEHTHI U cBOMCTBA. M300pakaTh MHOTOTPaHHUKH U BBITIOJIHATH IOCTPOCHUS Ha
M300paKEHHSIX U HA MOJIEIISIX MHOTOI'PaHHUKOB. XapaKTeprU30BaTh U H300paxaTh
CEYEHMs], pa3BEPTKM MHOTOI'PAaHHHUKOB, BBIUUCIIATH IUIOAAN OBEpXHOCTEH. CTPOUTH
npocTeiiine ceueHus Kyoa, mpu3Mebl, mupamuabl. [IpuMeHsITs pakThl U CBEACHUS U3
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wiaHuMeTpun. O3HaKOMUTBHCS C BUJIAMUA CUMMETPUI B IPOCTPAHCTBE, (DOPMYIUPOBATh
OIIpeAEsIeHNs U CBOUCTBA. I [pUMEHATH CBOKMCTBA CUMMETPUU IIPU PELLICHUU 3aay.
Hcnonb3oBaTh MpUOOpETEHHBIE 3HAHUS AJI PELICHUS 3a/1a4;

Paznenn S KoopanHaTel 1 BEKTOPBI

Tema 5.1 KOOpAMHATHI U BEKTOPBI

HAXOJUTh YPAaBHEHUS OKPYXKHOCTH, C(Pepbl, IIIOCKOCTU. BIUUCIATE PACCTOSIHUS MEXKIY
TOYKaMH. MI3y4uTh CBOKMCTBA BEKTOPHBIX BEJIMYMH, ITPABUJIA PA3JIOKEHNS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUJIA HAX0XKICHUS KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, MTPABUJIA IEUCTBUIN C BEKTOPaMH, 3aIaHHBIMU KOOPIHUHATAMU.
[IprMeHATH TEOPUIO NIPY PELIEHNH 3a4a4 Ha IEUCTBUA ¢ BEKTopaMu. 3yunTs
CKAJIIPHOE MPOU3BEIEHNE BEKTOPOB, BEKTOPHOE YPABHEHUE MPSIMOU U TUIOCKOCTH.
[IpuMeHsTh TEOPHUIO ITPU PELICHUH 3a4a4 Ha JECUCTBUS C BEKTOPAMU, HA KOOPAWHATHBIN
METOJ, Ha IPUMEHEHHUE BEKTOPOB U1l BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUM. ;

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

IPUMEHSITh MATEMATUYECKUE METO/IBI ISl PEIICHUS COIEPKATENbHBIX 3a/1a4 U3
pa3NUYHBIX 00JacTel HAYKU U MpakTUKU. HTepnpeTupoBaTh pe3yibTaThl, yYUTHIBAThH
peabHbIe OTPAaHUYEHUS;

dopMyIMpOBaTh U MPUBOJIUTH 10KA3ATEIIbCTBA MIPU3HAKOB B3aUMHOTO PACIIOIOKEHUS
MPSIMBIX U TUIOCKOCTEN. Pacno3HaBaTh Ha 4epTexax U MOJICTISAX Pa3IuyHbIE Cily4yau
B3aMMHOI'0 PACMONI0KEHUS MPAMBIX U MJIOCKOCTEN, apryMEHTUPOBATh CBOU CYXKICHUS;

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

pemarh 3aa41 Ha BBIYMCIIEHUE TUIOIIAIEH U IIOBEPXHOCTEN MMPOCTPAHCTBEHHBIX TEI,
MPUMEHSISI COOTBETCTBYIOLTNE (POPMYJIIBI U (DaKThI U3 TNIAHUMETPUH;
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HN3YyYUTb TCOPCMEI O BBIYHMCIICHUN 00BEMOB IMPOCTPAHCTBCHHBIX TCJI, PCIIATh 3aJa49M Ha

npuMeHeHue GopMyI BIYUCICHUSI 00BEMOB;

Paznen 6 DnemeHThl KOMOMHATOPUKHU

Tema 6.1 OCHOBHBIE TTOHIATHSA
KOMOWHATOPUKHU

N3yuuTs mpaBuia KOMOMHATOPUKH U IPUMEHSTH MIPU PEIICHNH KOMOMHATOPHBIX 3a7a4,
UCIIOJIb3YsI METOI TIepebopa 1 MPaBUIIO YMHOKEHUS;

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

VU3YUYHTh KJIIACCUUYECKOE OIPEIEIICHUE BEPOATHOCTH, CBOMCTBA BEPOATHOCTH, TEOPEMY O
CyMME€ BEPOATHOCTEN;

paccMOTPETh MPUMEPHI BBIYMCIICHUSI BEPOSITHOCTEM;

peraTh 3a7a4i Ha BBIYUCIICHHE BEPOSTHOCTEHN COOBITHI. O3HAKOMUTHCS C
IIPEJCTABICHUEM YUCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMU;

pemarb NpakTUYeCKue 3a1a4i Ha 00paOOTKY YMCIOBBIX JAHHBIX, BBIYMCICHUE UX
XapaKTEPUCTHK.

Tema 6.2 ®opmyna bunoma HeroTona

03HAKOMHUTHCSI C MIOHATUAMH KOMOMHATOPUKU ¢ OMHOMOM HBIOTOHA M TPEYTOIBHIKOM
[Tackanst u 0OBSICHATH IpUMEHEHUE HOPMYIT: pa3MEIICHUS, COUCTAHUS U IEPECTAHOBKU;

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

Pa3nen 7 DnemeHThI

TEOPUM BEPOSTHOCTEH. DJIIEMEHThl MAaTEeMaTUUECKON CTaTUCTUKHU.

Tema 7.1 DneMeHThI TEOpUU
BEPOSTHOCTEH.

U3YUYUTh KJIIACCUYECKOE OIPEACICHUE BEPOATHOCTH, CBOWCTBA BEPOATHOCTH, TEOPEMY O
CyMME€ BEpPOATHOCTEN;

PAaCCMOTPETh MPUMEPHI BBIYUCIIEHHUS BEPOSTHOCTEM;

peuiaThb 3aa491 Ha BBIYUCIICHUC BGpOHTHOCTGﬁ coObITHI. O3HAKOMUTHCS C
MPCACTABJICHUCM YHUCJIIOBBIX JAHHBIX U UX XAdPAKTCPUCTUKAMU,
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penaTh NpakTUYEeCKue 3aa4i Ha 00pabOTKY YHCIOBBIX JAHHBIX, BEHIYUCICHUE UX
XapaKTEPUCTHUK.

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

Tema 7.2 DiaeMeHTHI MATEMATHYECKOU
CTAaTUCTHUKH.

penaTh MpakTUYEeCKue 3aa4i Ha 00pabOTKY YMCIOBBIX JJAHHBIX, BEIYUCICHUE UX
XapaKTEPUCTHUK.

pemarh 3a7a4i Ha BBIYMCICHUE BEPOATHOCTEN COObITHI. O3HAKOMUTBHCS C
MIPEACTABICHUEM YHUCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMM;

Paznen 8 OCHOBBI TPUTOHOMETPUU

Tema 8.1 UucnoBas OKpyKHOCTb

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

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

03HAKOMHUTHCS C MOHSATUEM Pa3phIBHOM NMEPUOANYECKON (PYHKIIMHU, POPMYITHPOBATH
CBOMCTBA TaHT'€HCA U KOTAHI€HCA, CTPOUTh UX rpauKH;

dbopMyIMpOBaTh OMpeNeNeHUs TPUTOHOMETPUUECKUX (DYHKIUH 1JIs yTIIOB TOBOPOTA U
JUTSL OCTPBIX YTJIOB NMPSMOYTOJIBHOTO TPEYTOIbHUKA U OOBSICHITH X B3aUMOCBSI3b;

IIPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKHUE TOKIECTBA JJIsI BBIUMCIICHUS 3HAYCHUN
TPUTOHOMETPHUUYECKHUX (DYHKIIHI 10 OTHON U3 HUX;

U3YYUTh OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUH: (POPMYIIBI CIOKEHUS, YABOCHHS,
npeoOpa3zoBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B IPOU3BEJICHUE U
IIPOU3BEACHUS B CYMMY U IPUMEHSTH IPU BBIYUCICHUH 3HAYEHUS
TPUTOHOMETPHUYECKOTO BBIPAXKEHHUS U YIIPOLIEHUS €T0;
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Tema 8.2 @opMyJIbI CIOKEHUS U
MIPUBEICHMUS.

U3YYUTh OCHOBHBIE ()OPMYJIbI TPUTOHOMETPHUH: (OPMYIIbI CIOKEHHUS, YABOCHHUS,
npeoOpa3zoBaHus CyMMbl TPUTOHOMETPUYECKUX (PYHKIMI B IPOU3BEICHUE U
IIPOU3BEACHUS B CYMMY U IPUMEHSATH IPY BBIYNCICHUH 3HAYEHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUSI U YIIPOLIEHUS €T0;

pemath o GopmysiaM U 0 TPUTOHOMETPUYECKOMY KPYTY MIPOCTEHIITNE
TPUTOHOMETPUUECKUE YPABHEHUS,

Tewma 8.3 Tpuronomerpuyeckue popmyibl
JIBOMHOT'O Y MOJIOBUHHOTO apryMEHTA.

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

pemath o GopmysiaM U 0 TPUTOHOMETPUUECKOMY KPYTY MIPOCTEHIITNE
TPUTOHOMETPUUECKUE YPABHEHUS,

(opMyIMpPOBATH ONPEAEIECHUS TPUTOHOMETPUUECKUX (PYHKIUH AJI YTII0OB TOBOPOTA U
JUTSL OCTPBIX YTJIOB NMPSMOYTOJIBHOTO TPEYTOIbHUKA U OOBSCHITH X B3aUMOCBS3b;

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;

MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA JIJI1 BBIYMCIICHUS 3HAUEHUM
TPUTOHOMETPUUECKHUX (DYHKIIHI MO OTHON U3 HUX;

Tema 8.4 [IpeoOpazoBanus MIPOU3BEICHUS
TPUTOHOMETPUYECKUX (YHKIUNA B CYMMY U
Pa3HOCTh, U HA00OPOT.

IPUMEHSTH OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKACCTBA JJI BHIYUCIICHUS 3HAYCHU N
TPUTOHOMETPUUYECKHUX (DYHKIIMI MO OTHON U3 HUX;

M3YYHUTb 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;

(bopMyIMpOBaTh ONpeAeeHUs TPUTOHOMETPUUECKUX (PYHKIUH AJI YTII0OB TOBOPOTA U
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AJI OCTPBIX YITIOB IIPAMOYTOJIbHOI'O TPCYTrOJIbHUKA U OOBSICHSATH UX B3aMOCBA3b,

M3Y4YUTh OMPEEICHNS apKCUHYCa, apKKOCHHYCa, apKTaHTeHCa Yncia, GOpMyITHpPOBATh
UX, N300pakaTh Ha €IMHUYHON OKPYKHOCTU, TPUMEHSTh TP PEIICHUN YPABHCHHM.

IPUMEHSTH 00IIIME METO/IbI PEIICHUS YPaBHEHUH;

Tema 8.5 CaoiicTBa u rpaduku u
TPUTOHOMETPUUECKUX (PYHKITHIA.

M3YYUTb OCHOBHBIE (POPMYJIIBI TPUTOHOMETPHH: (POPMYJIBI CIIOKEHHS, YABOCHUS,
npeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (PYHKIINI B TPOU3BEACHUE U
IIPOU3BENCHUA B CYMMY U IIPUMEHSATD IPY BBIYNCICHUH 3HAYECHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUS U YIIPOLICHUS €T0;

(bopMyIMpOBATH ONPeAECHUs TPUTOHOMETPUUECKUX (PYHKIUH AJI YTIIOB TOBOPOTA U
JUISL OCTPBIX YTJIOB MPSMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHITH X B3aUMOCBS3b;

N3yunTh pagraHHblid METOA U3MEPEHHUS YTIIOB BPALICHUS U UX CBSA3b C IPALyCHOU
mepoii. U300pakath yriibl BpalieHusi Ha OKPY>KHOCTH, COOTHOCUTH BEJIMYHUHY yTJa C
€ro pacrnoy0XeHNUEM;

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

U3YYHUTH ONPECIICHNs apKCUHYCa, apKKOCUHYCa, apKTaHTeHCca uncia, GopMyITHpOBaTh
UX, U300pakaTh Ha €IMHUYHON OKPYKHOCTU, TPUMEHSTh IIPU PEUICHUU YPABHCHHIM.

Tema 8.6 Tpuronomerpuueckre ypaBHEHUS
Y HEPABEHCTBA.

pemats no (GopmysiaM U IO TPUTOHOMETPUUECKOMY KPYTy IPOCTENINe
TPUTOHOMETPHUUYECKNE YPABHEHHS;

IPUMEHSTH 00IIIMe METO/IbI PEIICHUS YPaBHEHU;

IPUMEHSTh CBOMCTBA (DYHKIIMM JIJIs1 CPAaBHEHUSI 3HAUEHU TPUTOHOMETPUUECKUX
(GyHKUMN, 11 perieHus] TPUrOHOMETPUYECKUX YPABHEHHM.

dbopMyIMpOBaTh OMPEeICHUs TPUTOHOMETPHUECKUX (DYHKITUH IJIs YTIIOB TTIOBOPOTA U
JUTSL OCTPBIX YTJIOB MPSMOYTOIBHOTO TPEYTOIbHUKA U OOBSICHITH NX B3AUMOCBSI3b;
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U3YYHUTH ONPECIICHNs ApKCUHYCa, apKKOCUHYCa, apKTaHTeHCca uncia, opMyITHpOBaTh
UX, U300pakaTh Ha €IMHUYHON OKPYKHOCTU, TPUMEHSTH IIPU PEUICHUU YPABHEHHM.

Pa3znen 9 ®yunkuuu, ux cBoiictBa u rpaduxu. CTeneHHble, noka3zaTeiabHble, JorapupMUIECKHe U TPUTOHOMETPUUECKUE PYHKINUN

Tema 9.1 dyHkuMHU, UX CBOKCTBA U
rpaduxu.

O3HaKOMHTBCS C MOHATHEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN MEXKTY
IIEPEMEHHBIMU;

BBIPAXKATh M0 (JOpMyJie OJHY EpEMEHHYI0 yepe3 Apyrue. O3HaKOMUTHCA C
onpenenenrem GyHKIUU, GopMyIHpoBaTh ero. HaxoauTs 00acTh onpeaeaeHus u
007acTh 3HaYEHUN (DYHKIIHH.

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

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

O03HAKOMMTBCS C JOKA3aTEIbHBIMU PACCYKACHUAMU HEKOTOPBIX CBOMCTB JIMHEMHON U
KBaJPaTUIHON (PyHKIIMH, MPOBOIUTH UCCIICIOBAHUE TMHEHHON, KYCOUYHO-IMHEHHOM,
JIpOOHO — JIMHEWHOW 1 KBaJPaTUYHOW PYHKIUH, CTEIIEHHBIX U JIOTApU(PMUIECKUX
¢bynkuuid. CTpouTh, BBIMOIHATH IPEOOPA30BaHUs U YUTATh rpaduKu PyHKIUH.
Hccnenosath ux;

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

03HAKOMUTHCS C MOHSATHUEM HEMIPEPHIBHON MEPUOINYECKON QyHKIMH, (POpMYIUPOBATH
CBOMCTBa CMHYyCa U KOCHUHYCa, CTPOUTH UX TpaduKu;

Tema 9.2 . CreneHHBIE, ITOKAa3aTEIIbHBIE,
Jorapu(GpMUYECKUEe U TPUTOHOMETPUUSCKHUE

byHKIUN.

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

BBITIOJIHATD MMPE00Pa30BAHMS BBIPAXKEHUHN, TPUMEHSST (POPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JTorapu(pmMoB;
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onpeaeNnsaTh 00JacTh AOMYCTUMBIX 3HAUCHUN JTOTapu(MUUYECKOTO BbIPAKECHUS;

O3HAKOMMUTBCA C IIPUMEpPaMU (bYHKL[I/IOHaJ'IBHI)IX 3aBUCHUMOCTEH B PCAJIBbHBIX IIPOLOCCCax
N3 CMCXHBIX NUCIUIIINH,

U3YYHUTH ONPECIICHNs] ApKCUHYCa, apKKOCHHYCa, apKTaHTeHCca Yncia, opMyIHpoBaTh
UX, U300pakaTh HA €IMHUYHON OKPYKHOCTU, TPUMEHSTH IIPU PELICHUU YPABHEHH.

03HAKOMHUTHCS C TIOHSATHEM TpaduKa, OnmpeensaTh IPUHAIIEKHOCTh TOUKH TpaduKy
dbynkmuu. [To popmyite nmpocTeiiniell 3aBUCHMOCTH ONIPEICIATh BU e Tpaduka;

O3HaKOMUTKCS C MIOHSATUEM CIIOKHON QYHKIMH. BeraucnsaTs 3HaueHus GyHKINUN 1O
3HAYCHUIO aprymeHTa. OnpenensaTh MOJ0KEeHHE TOYKH Ha TpaduKe 1o ee KOOpAHHATaM
U Ha00OpOT;

03HAKOMHUTHCSI C TIOHATHEM HETIPEPHIBHON MEpHOINYECKON HyHKIMH, (POpMYyIUpOBATH
CBOICTBA CMHYCa M KOCHYCA, CTPOUTD UX TpadUKH;

(bopMyIMpOBaTH ONPeAeeHUs TPUTOHOMETPUUECKUX (PYHKIUH AJIs YTII0OB TOBOPOTA U
JUISL OCTPBIX YTJIOB MPSMOYTOJIBHOTO TPEYTOIbHUKA U OOBSCHITH X B3aUMOCBS3b;

O03HAKOMMTBCS CO CBOMCTBAMU CUMMETPHUU TOUEK HA €AUHUYHON OKPYKHOCTHU U
NPUMEHSTH UX JIJIS1 BBIBOAA (POPMYIT IPUBEICHNUS;

O3HAKOMMTBCS C JOKA3aTEIIbHBIMU PACCYKACHUAMU HEKOTOPBIX CBOMCTB JIMHEUHON U
KBaJpaTUYHON (PYHKIIMI, MPOBOJIUTH UCCIICIOBAHUE JTMHEHHON, KYCOUYHO-IMHEHOM,
OpOOHO — IMHEMHOW U KBaJAPaTUYHOU PYHKIUH, CTEIEHHBIX U JIOTApU(PMUUECKUX
¢ynkuuid. CTpOUTh, BBIOIHATE IPEOOPA30BaHUS U YUTATh rpaduKu PyHKIUH.
HccnenoBath ux;

yCTaHaBJIMBATh CBS3b CBOMCTB (DYHKIIMH U MPOU3BOIHOM MO WX rpadukam;

BoinonsaTe apudmeTnueckue ASMCTBUS HAJl YUCIaMU, COYeTas YCTHbIE U MUCbMEHHbIE
MIPUEMBI; HAXOAUTH NPUOIM>KEHHbIE 3HAUYEHNS BEJINYMH U TIOTPEIIHOCTH BBIYUCICHUN
(aOcosroTHast ¥ OTHOCUTENbHAS); CPABHUBATH YMCIIOBBIE BBIPAKEHUS; HAXOAUTh
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OIMOKHU B MPEe0OPa30BAHUSAX U BEIYUCICHUSX;

O3HAKOMMUTBLCA C IPUMCHCHHUCM KOpHeﬁ U CTCIICHEH IIPpHU BBIYUCJICHHUH CPCIHUX,

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

M3YYUTb OCHOBHBIE (POPMYJIIBI TPUTOHOMETPHH: (POPMYJIBI CIIOKEHHS, YABOCHUS,
npeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (PYHKIINI B TPOU3BEACHUE U
IIPOU3BENCHUA B CYMMY U IIPUMEHSATD IPY BBIYNCICHUH 3HAYECHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUS U YIIPOLICHUS €T0;

BBIPAXKATh M0 (OpMyJie OJHY EepEMEHHYI0 uepe3 Apyrue. O3HaKOMUTHCA C
onpenenenremM GyHKIuU, GopMyIupoBaTh ero. HaxoauTs 061acTh onpeeaeHus u
00J1acTh 3HaYEHUN (DYHKIIHMH.

IPUMEHSTh CBOMCTBA (DYHKIIHM NIl CPAaBHEHUSI 3HAUCHUN TPUTOHOMETPHUECKUX
GyHKUIUN, 119 pelIeHUs] TPUTOHOMETPUYECKUX YPABHEHHM.

Paznen 10 MHororpanuuku

Tema 10.1 [ToHsITHE MHOTOTPaHHUKOB.
Buapl MHOrOrpaHHUKOB.

OIMCHIBATh U XapaKTEPU30BAThb PA3JIMYHBIE BUJIBI MHOTOIPAHHUKOB, [IEPECYUCIIATD UX
AJIEMEHTHI U cBoiicTBa. M300pakaTh MHOTOTPAHHUKH U BBIIOJIHATH OCTPOEHUS Ha
N300paKEHUSIX U Ha MOJIEIISIX MHOTOI'PaHHUKOB. XapaKTepu30BaTh U U300paKaTh
CEYCHMS, pa3BEPTKM MHOTOI'PAaHHHUKOB, BBIUUCIIATH IUIOMAAN OBEpXHOCTEW. CTPOUTH
npocTeiine ceueHus Kyoa, npusmsl, nupaMusl. [IpuMeHsaTs GakTsl U cBEEHUS U3
wiaHuMeTpun. O3HaKOMUTBCS € BUAAMHM CUMMETPH B IPOCTPAHCTBE, (HOPMYIMPOBAThH
OIIpPEAEIICHNs U CBOUCTBA. I [pUMEHATH CBOKMCTBA CUMMETPUU IIPU PELLICHUU 3a/a4.
Hcnonb3oBaTh NpuoOpEeTEHHBIE 3HAHUS AJI PELICHUS 3a/1a4;

pelIaTh 3a1a4v Ha BBIYKUCIIEHUE IUIOMIAIEN U TOBEPXHOCTEN ITPOCTPAHCTBEHHBIX TEJI,
PUMEHSISI COOTBETCTBYIOIINE (OPMYIIBI U (DAKThI U3 INIAHUMETPUH;

U3YYUTH (POPMYIIBI JUIsl BBIYMCICHUS TUIOMIAAe MOBEPXHOCTEH MHOTOTPAaHHUKOB U TEN
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BpanieHns. O3HaKOMUTBCS C MOHIATUEM BEKTOpa. M3yuuTh nekapToBy cucTEMY
KOOPAWHAT B IMIPOCTPAHCTBE, CTPOUTH IO 3aJaHHBIM KOOPJAMHATAM TOYKH U TUIOCKOCTH,
HaXOJIUTh KOOPJIUHATHI TOYEK. ;

U3YYUTHh TEOPEMBI O BEIYMCICHUNA 00bEMOB MPOCTPAHCTBEHHBIX TEJI, PEIIaTh 3a/1a4d Ha
npuMeHeHue GopMyI BRIUYUCICHUS 00BEMOB;

Tema 10.2 CumMmeTpHs U CEUEHUS B
MHOT'OTPaHHHKAX.

ONKMCHIBATh U XaPAKTEPU30BATH PA3JIMUYHBIE BUJIBI MHOTOTPAHHUKOB, IEPEUUCIATH UX
AJIEMEHTHI U CBOMCTBA. M300paxaTh MHOTOTPAHHUKY U BBIMOJIHATH MOCTPOEHHUS HA
M300paKEHUSIX U HA MOJIENIIX MHOTOTPAHHUKOB. XapaKTEepPU30BaTh U U300pakaTh
CEUYEHUS, PA3BEPTKU MHOTOIPAHHUKOB, BRIUUCIIATH TUIOIIAU TOBEpXHOCTENH. CTPOUTH
MpoCTeHIne cedeHus Kyoa, Mpu3Mbl, mupamMuabl. [IpuMeHsITs (hakThl U CBEICHUS U3
wtaauMeTpun. O3HAKOMUTHCS C BUJIAaMUA CHUMMETPHUI B TIPOCTPAHCTBE, (hOPMYIHUPOBATH
ONPENEIICHHS U CBOUCTBA. | [pUMEHATH CBOMCTBA CUMMETPUU IIPU PELLICHUU 3a/a4.
Hcnonb3oBaTh MpuoOpETEHHBIC 3HAHUS JJI PEIICHUS 3a]1a4;

pemaTh 3aa41 Ha BBIYMCIIEHUE TUIOIAIEH U IIOBEPXHOCTEN MPOCTPAHCTBEHHBIX TET,
OPUMEHSSI COOTBETCTBYIOIIME (POPMYJIbl U (PAKThI U3 IJIAHUMETPUU;

Paznien 11 Tena u moBEepXHOCTH BpaAIlICHHUS.

Tema 11.1 Tena u NOBEpXHOCTU BpaIICHUS.

U3YYUTH (POPMYJIBI JUIsl BBIYMCICHUS TUIOMIAAei MOBEPXHOCTEH MHOTOTPAaHHUKOB U TEN
BpanieHus. O3HaKOMUTBCS C OHIATUEM BEKTOpa. M3yuuTh nekapToBy cucTeMy
KOOPAMHAT B IMIPOCTPAHCTBE, CTPOUTH IO 3aJaHHBIM KOOPJAMHATAM TOYKH U TUIOCKOCTH,
HaxXOJUTh KOOPJAWHATHI TOYEK. ;

M300pa’kaTh OCHOBHBIEC KPYTJIBIE TEJIa U BHITIOJHATH PUCYHOK TI0 YCIOBHIO 33]1a4H;

pemaTh 3aa4M Ha BBIYMCIIEHUE TUIOIAIEH U IIOBEPXHOCTEN MPOCTPAHCTBEHHBIX TET,
IPUMEHSSI COOTBETCTBYIOIIME (POPMYJIbl U (DAKThI U3 IJIAHUMETPUU;

HAXOJUTh YPABHEHUS OKPYKHOCTH, C(Pepbl, IITOCKOCTU. BIUUCIATE PACCTOSIHUS MEKITY
TouKaMu. M3y4uTh CBOMCTBA BEKTOPHBIX BEJIMYMH, [TPABUJIA PA3JIOKEHUS BEKTOPOB B
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TPEXMEPHOM IIPOCTPAHCTBE, IPABUJIA HAX0XKICHUS KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, IPaBUJIa JEUCTBUM C BEKTOPAMHU, 3aJaHHBIMA KOOPANHATAMM.
[IprMeHATH TEOPUIO NPU PELIEHNH 3a7a4 Ha IEWCTBUA ¢ BEKTOpaMu. 3yunTs
CKAJIIPHOE MPOU3BEIAEHNE BEKTOPOB, BEKTOPHOE YPABHEHHE NMPSIMOU U TNIOCKOCTH.
[IprMeHATH TEOPUIO NIPY PELIEHUH 3a4a4 HA IEUCTBUA C BEKTOPAMHU, HA KOOPAUHATHBIN
METO/l, HA IPUMEHEHUE BEKTOPOB ISl BBIYMCIICHNS BEJIMYMH YIJI0B U PACCTOSIHUM. ;

COCTAaBJIATh YPABHCHHUC KacaTeJbHOM B O6HICM BHUJIC,

O3HAKOMUTBHCA C IMOHATHUAMM IJIOIMAaAN U O6T)€Ma, aKCuoMaMu 1 CBOﬁCTBaMH;

Tema 11.2 ®opmyinbl 1151 BEIYUCIECHUS
TUIOMIAIeH MOBEPXHOCTEH BpaIlleHUSI.

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

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

O3HAKOMUTLCH C ITOHATHUAMM IJIOIAaAN U 06’b€Ma, dKCHUOMaMH 1 CBOﬁCTBaMH;

Paznen 12 3mepenus B reoMeTpun

Tema 12.1 ®opmyibl 1151 BEIYUCIEHUS
00BEMOB MHOTOT'PAHHHUKOB.

O3HAKOMUTLCs C ITOHATHUAMM IJIOIMAaAN U O6T>€Ma, dKCHMOMaMH 1 CBOﬁCTBaMH;

pemaTh 3aa4y Ha BBIYMCIICHUE TUIOIIAIE U IIOBEPXHOCTEN MPOCTPAHCTBEHHBIX TET,
IPUMEHSISE COOTBETCTBYIOIINE (POPMYJIbl U (PAKTHI U3 IJITAHUMETPHUU;

U3YYUTHh TEOPEMBI O BEIYHCICHUN 00bEMOB MPOCTPAHCTBEHHBIX TEII, PEIIaTh 3a/1a4u Ha
npuMeHeHue GopMyI BIUYUCICHUS 00BEMOB;

U3YYUTH (POPMYIIBI JUIsl BBIYMCICHUS TUIOMIAAe MOBEPXHOCTEH MHOTOTPAaHHUKOB U TEN
BpanieHus. O3HaKOMUTBCS C OHIATUEM BEKTOpa. M3yuuTh nekapToBy cuctemy
KOOPAMHAT B ITPOCTPAHCTBE, CTPOUTH IO 3aJaHHBIM KOOPJAMHATAM TOYKH U TUIOCKOCTH,
HaxXOJUTh KOOPIAWHATHI TOYEK. ;

Tema 12.2 ®opmyinbl 1151 BEIYUCIECHUS

U300pa’kaTh OCHOBHBIE KPYTJIBIE TEJIa U BHITIOJHATH PUCYHOK TI0 YCIOBHIO 33]/1a4H;
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00BEMOB TeJ BpaILlEHHUS.

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. ;

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;

P

a3aclI 13 Hauama MaTemMaTH4eCcKOro aHajanu3a

Tema 13.1 [TousaTue nociie10BaTEILHOCTH.

O3HaKOMHUTHCS C MOHATHEM YUCIOBOU MOCIIEA0BATEIBHOCTH, CIIOCO0AMU €€ 3aJaHus,
BBIYUCJICHUSMU €€ WICHOB; C TIOHSITUEM Mpe/iesia MOCIe10BaTeIbHOCTH;

peniath 3a7a4u Ha IpuMeHeHne (GopMyJITbl CYMMbI OECKOHEYHO yObIBaIOIIEH
Te€OMETPHUYECKOM TPOTPECCHH;

O03HAKOMMTBCS C JOKA3aTEIbHBIMU PACCYKACHUSIMU HEKOTOPBIX CBOMCTB JTUHEMHON U
KBaJpaTUYHOUN (yHKIIMI, TPOBOIUTH HCCIIEIOBAaHUE TUHEHHON, KYCOUYHO-IMHEIHOM,
IpOOHO — TMHEWHOHN M KBAAPATUIHON (PYHKINI, CTENEHHBIX U JOTapU(PMHUECKUX
bynaknuid. CTpOUTH, BRIOIHATH TPEOOPA30BaHUS U YUTATh TpaduKu GyHKITUN.
HccnenoBath ux;

Tema 13.2 [ToHsiTHE NPOU3BOAHOIA.

O3HAKOMUTLCS C ITIOHATHCM HpOHSBOHHOﬁ;

M3YUYUTh U POPMYJIUPOBATH €€ MEXAaHUYECKHUI U TEOMETPUUECKUNA CMBICI, U3YUYUTh
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AJTOPUTM BBIYMCIICHUS IPOU3BOHON HA TPUMEPE BHIYUCIIEHNS MTHOBEHHON CKOPOCTH
U YTJI0BOT0 KO3 UllMeHTa KacaTeIbHOM;

BBIYUUTH TIpaBuia nuddepeHITupoBanus, TAOIUILy MPOU3BOIHBIX AIEMEHTAPHBIX
byHKIMN, TpUMEHITH 11 quddepenimpoBanns GyHk

O3HAKOMMUTLECA C IIPpUMEpPaAMU (PyHKHI/IOHaJ'IBHBIX 3aBUCHUMOCTECH B PCAIbHBIX IMpOHIECCax
N3 CMCXHBIX NUCIUIIINH,

U3YYUTH TEOPEMBI O CBSI3U CBOMCTB (DYHKIIMH U MIPOU3BOIHOM, (OPMYyIHUPOBATH UX;

O3HaKOMUTKCS C MIOHSATUEM CIIOKHON QYHKIMH. BeraucnsaTs 3HaueHus GyHKINUN 1O
3HAYCHUIO aprymeHTa. OnpenensaTh MOJ0KEeHHE TOYKH Ha TpaduKe 1o ee KOOpAHHATaM
U Ha00OpOT;

COCTaBJIATh YPaBHCHHUE KacaTeIbHOM B 00IIIEM BHU/IE;

Tema 13.3 UccnenoBanue GhyHKIUMH ¢
TTOMOIIBIO POU3BOJHOM.

BBLYYMTb NpaBuiIa JudepeHIMpoBaHms, Ta0JINIy IPOU3BOIHBIX AIEMEHTAPHbIX
GyHKUMNA, TpUMEHATH A1 TudPepenrpoBanus QpyHk

W3YYUTh TEOPEMBI O CBSI3U CBOMCTB (DYHKIIMH M MPOU3BOHOM, (POPMYIUPOBATH UX;

O3HAKOMMUTLCA C IIPpUMEpaMU (i)YHKHI/IOHaJILHBIX 3aBUCHUMOCTEH B PCAIBHBIX IIPpOHICCCax
N3 CMCKHBIX NUCHUIIIINH,

MPOBOANTH C TOMOIIBIO MPON3BOAHOM HCCeA0BaHNEe (DYHKIINH, 3aJaHHON (OPMYJIIOif;

yCTaHaBJIMBATh CBS3b CBOMCTB (DYHKIIMM U MPOU3BOIHOM MO WX rpadukam;

OPUMEHSTH TPOU3BOAHYIO JIJISl PEIICHU 3a/1a4 HAa HAX0KJIEHUE HAauOOJbIIETO,
HAaVMEHBILIET0 3HAYECHUS U Ha HAX0XK/ICHHE SKCTPEMYMA;

U3YYUTH U OPMYITHPOBATH €€ MEXaHUYECKUN U TEOMETPUUECKUN CMBICI, U3YYUTh
AJITOPUTM BBIUUCIICHUS MPOU3BOIHON HA NMIPUMEPE BBIUYMCICHUS MTHOBEHHOW CKOPOCTH
U yTJI0BOTO KO3 (UIMEHTa KacaTeIbHOM;

Tema 13.4 Bropas nponsBoaHas.

M3YUYUTh U GOPMYJIUPOBATH €€ MEXAaHUYECKHUI U TEOMETPUUECKUNA CMBICI, U3YUUTh
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AJTOPUTM BBIYMCIICHUS IPOU3BOHON HA TPUMEPE BHIYUCIIEHNS MTHOBEHHON CKOPOCTH
U YTJI0BOT0 KO3 UllMeHTa KacaTeIbHOM;

U3YYUTH TEOPEMBI O CBSI3U CBOMCTB (DYHKIIMH U MIPOU3BOIHOM, (POPMYyIHUPOBATH UX;

IPOBOJUTH C TIOMOUIBIO MPOU3BOIHON HccleoBaHue GYyHKINHU, 3aJaHHON (HOPMYJIOif;

yCTaHaBIUBATh CBS3b CBOMCTB (DYHKIIMH U MTPOU3BOTHOM MO UX TpaduKam;

Tema 13.5 [lepBooOpa3Has u UHTErpal.

O3HAKOMMUTLC: C IIOHATUCM HUHTCTIPAJIa U HepBoo6pa3H0ﬁ;

U3YYUTh MPaBUIIa BBIYUCICHHS epBO0Opa3Hoil u Teopemy HeroTona-Jleiionuna;

pelaTh 3aa4n Ha CBS3b IEPBOOOPA3HON U €€ C IPOU3BOTHOM, Ha BRIYUCIICHUE
nepBOOOPa3HOM 1JIst JaHHOU (PYHKIUY;

O3HAKOMHUTLCA C IPUMCHCHHUCM KOpHCfI U CTEIECHEU ITPH BBIYUCIICHUHN CPCIHUX;

pemaTh 3a1a4M Ha IPUMEHECHHE HHTETpajia JIs BEIYUCICHUS (PU3NUCSCKUX BETUYUH U
IUTOIIAAEH.

O3HAKOMMUTLECA C IIpUMEpaMU (PyHKHI/IOHaJ'IBHBIX 3aBUCHUMOCTECH B PCAIbHBIX IMpOHIECCax
N3 CMCXHBIX NUCIUIIINH,

IMPUMCHATD IIPOU3BOJHYIO IJIS PCIICHUA 3a1a4 Ha HAXOXKACHUC HaI/I6OJ'H>HIeFO,
HAMMCHBIICTO 3HAYCHNA M Ha HAXOKJICHHUC O9KCTPEMYyMaA,
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3. YCJOBMUS PEAJIM3AIIMUA PABOYEHR ITPOI'PAMMBI TUCIHUATIIUHBI
3.1. TpeOoBaHMS K MUHMMAJIbHOMY MaTEPHAIBLHO-TEXHUYECKOMY 00eCeYeHH 0

Peanuzanus 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)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMA JUCLHUIT/IMHbI
4.1. Texkyuuii KOHTPOJIb YCIIEBAE€MOCTH
Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIAECTCA NIPENOAABATEIIEM B IIPOLECCE
MIPOBEICHMS TEOPETUUECKUX 3aHATUIN, TPAKTUUECKUX 3aHATUN, 1a00paTOPHBIX PadoT.

Pe3yabTaThl 00y4eHUs1 (0CBOEHHbIE HNHaexkc TeMbl 3aHATHSA
YMEHMS, yCBOCHHbIC 3HAHUSA)

Texkymmit konTpoJb Ne 1.
Metoasbl u ¢popmbl: [Ipakruueckas padbota (Omnpoc)
Buj KOHTPOJISI: TMCHMEHHBIHI

1.1 3Hauenue maremaruueckor Hayku g (1.1.1, 1.1.2
peleHus 3a71a4, BOZHUKAIOIINX B TEOPUH U
MPAKTHUKE;

2.2 HaxoAUTh MPUOIMKEHHBIE 3HAUCHUS 1.14,1.1.5
BEJIMYMH U MOTPEIIHOCTH BHIYUCICHUI
(abcomoTHast U OTHOCUTEIbHASA);

2.1 BeIMOHATH apudmernueckue aevcreus |1.1.5
HaJl YUCIIaMU, COUeTast yCTHBIE U
MUCbMEHHBIE TIPUEMBI;

2.4 HaXOIUTh 3HAYEHHUS KOPHSI, CTEIICHH, 1.1.3
aoraprudma, TPUrOHOMETPHICCKUX
BBIPKCHUH HAa OCHOBE OIPEICIICHHUS,
UCIIOJIB3YS MPU HEOOXOIMMOCTH
MHCTPYMEHTAIBHBIE CPECTBA;

Texkymmii KOHTpPOJIBb Ne 2.
MeTtoab! u ¢popmbi: KontponsHas padota (Ompoc)
Bua KoHTpOJISi: MMCEMEHHBIN

2.18 pemath palmoHaNIbHBIE, 1.2.5
MOKa3aTelbHbIE, JIOTapu(dMHUUECKHe,
TPUTOHOMETPUYECKUE YPABHEHMUSI,
CBOJISIIIMECS K JIMHEWHBIM U KBaJAPAaTHBIM, a
TaK)XKe aHAJOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

2.19 ucnons3oBath rpadUIECKUl METO 1.2.6
pelIeHns] YypaBHEHUN U HEPABEHCTB;

2.6 BBINOJIHATH MPEOOPA30BAHUS 1.1.6
BBIpAKEHUMN, TPUMEHSIST DOPMYIIBI,
CBsI3aHHBIC CO CBOMCTBAMHU CTEICHEH,
Jorapu(mMoB, TPUTOHOMETPUUECKUX
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byHKIMH;

2.5 noap30BaThCA MPUOTUKEHHON OIEHKOM
MpU IPAKTHYECKUX pacyeTax;

1.2.6

Texymmii KOHTPOJIb Ne 3.

Metoanbl u ¢popmbl: [IpakTrueckas padota (MHpopMaMOHHO-aHATUTUYECKHI)

Bujx KOHTpOJISI: TMCHbMEHHBIN

1.3 3HaueHUE IPAKTUKHA U BOIIPOCOB,
BO3HMKAIOIUX B CAMOUM MaTeMaTHKe IS
dbopMHUpOBaHUSA U PA3BUTHS
MaTeMaTHYECKON HAYKH;

222

2.18 pemars palmoHaNbHEIE,
NOKa3aTelbHbIE, JIOTapu(PMHUUECKHE,
TPUTOHOMETPUYECKUE YPABHEHHSI,
CBOJISIIIMECS K JIMHEWHBIM U KBaJAPaTHBIM, a
TaK)K€ aHaJIOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

2.12,213,2.14,2.1.5,2.2.1,2.2.3,2.2.5

2.19 ucnonws3oBaTh rpaguUUIECKUl METON 1.2.7,2.2.4
pelieHusi ypaBHEHUN U HEPABEHCTB;
2.20 uzo0paxaTh Ha KOOPAUHATHOM 222

IJIOCKOCTHU PEIEHUsI YPaBHEHHUIA,
HEPABEHCTB U CUCTEM C IByMS
HEU3BECTHBIMU;

Texkymmii KOHTpPOJIb Ne 4.

Metoasbl u ¢popmbl: [Ipakrrueckas padbota (Ompoc)

Bua KOHTpOJIsi: MMCEMEHHBIN

2.17 ucrionb3oBaTh TPUOOPETCHHBIC
3HAHUS U YMEHHUSI B PAKTUUECKOM
NEeSTENLHOCTH U NMTOBCETHEBHOM KU3HU IS
pelieHus NpUKIaJIHbIX 3a7a4, B TOM YHCIIe
COLIMAJIBHO-DKOHOMHYECKHUX U
(du3NYeCcKuX, Ha HauOOJIbIINE U
HAaMMEHbIIME 3HAYEHHUS, HA HAXOXKICHUE
CKOPOCTHU U YCKOPEHHSI.

34.4

2.33 ucrnonab3oBaTh IPUOOPETCHHBIC
3HAHUS U YMEHHUSI B IPAKTUUECKOM
NEeSTENBbHOCTH U MOBCEIHEBHOM KU3HU:
JUTSL KicclieIOBaHus (MOIEIMPOBAHUS)
HECJIOKHBIX MPAKTUYECKUX CUTYyalil Ha
OCHOBE M3YUYEHHBIX (DOPMYJI U CBOMCTB

3.2.8
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¢uryp;

Texymmii KOHTPOJIb Ne 5.

MeTtoabl u ¢popmbi: [IpakTuueckas padota (Ompoc)

Buxa konrpousi: [IMCbMEHHBIN

1.4 ucropuro pa3BUTHS NOHATHUS YUCIIA, 3.1.7
CO3JaHUsI MATEMATUYECKOTO aHAIN3a,
BO3HUKHOBEHUS U PA3BUTUSI TEOMETPUH;

2.9 onpenensaTh OCHOBHBIE CBOWMCTBA 3.6.1
YHUCJIOBBIX (DYHKIUH, HILTIOCTPUPOBATH UX

Ha rpaduKax;

2.11 ucnionw3oBath noHsiTUE PyHKIMK 17151 |3.6.1
ONMCAHUA U AaHAJIN3a 3aBUCHUMOCTEN

BCITUYWH;

2.3 cpaBHMBATh YMCJIOBBIE BHIPAKCHUS, 3.2.1,3.2.7
2.20 u3o0paxaTh Ha KOOPAUHATHOU 2.2.6

IJIOCKOCTH PELIEHUS YPaBHEHU,
HEPABEHCTB U CUCTEM C IBYyMS
HENU3BECTHBIMU;

Texymmii KOHTPOJIb Ne 6.

MeTtoab! u ¢popmbi: MHauBuayanbubie 3aaanus (Omnpoc)

Bujx KOHTpOJISI: TMCHBMEHHBIN

1.2 mmpoTy U B TO ke BpeMs
OTPaHUYEHHOCTh TPUMEHEHHUS
MAaTEMaTU4YECKUX METOJIOB K aHAJIN3Y U
HCCJIEIOBAaHUIO MPOLECCOB U SIBJICHUM B
MIPUPOJIC U OOIIECTBE;

3.5.2,4.1.1

Texkymmit KOHTpOJBb Ne 7.

MeTtoab! u ¢popmbi: lomamussa padota (Omnpoc)

Bua KOHTpOJIsi: MMCEMEHHBIN

2.26 aHaNM3UPOBATH B IPOCTEUIIINX 4.2.1,4.2.7
CJIy4yasX B3aMMHOE PaCIOI0KEHUE

O0OBEKTOB B NMPOCTPAHCTBE;

2.28 BBIITOIHATD YEPTEKU IO YCIOBUAM 424,425

3ajJ1a4;

2.25 onuckIBaTh B3aUMHOE PACIOJIOKEHUE
IIPSIMBIX U IUIOCKOCTEMN B IPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYKACHUS 00 3TOM
PacCIONOKEHUY;

4.22,423,424,42.5,4.2.6
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2.30 pemaTth IIIaHUMETPUUECKUE U
MPOCTEHIIINE CTEPEOMETPUICCKHE 3a]]auu
Ha Hax0XXJICHUE T€OMETPUUECKUX BEJIUUMH
(nmvH, yrIIoB, IIIOIIaAei, 00bEMOB);

4.2.1

Texkymmit KoHTpOJBb Ne 8.

Metoanl u ¢popmsl: [IpakTuyeckas padota (Omnpoc)

Bujx KOHTpOJISi: TUCHbMEHHBIN

2.28 BBIMOJHSATH YEPTEXKH IO YCIOBUIM 428,434
3azay;
2.27 nzo0paxaTh OCHOBHbIEC 433

MHOTOIPaHHUKH U KPYTJIbIE TEJA;

Texymmii KOHTPOJIb Ne 9,

MeTtoab! u ¢popmnbi: [Ipaktuueckas padota (Ompoc)

Bujx KOHTpOJISI: TMCBMEHHBIN

2.30 pemiath IIaHUMETPUUYECKUE U
MIPOCTEHIIINE CTEPECOMETPUICCKHE 3a]aUn
Ha HaXxOXKJICHUE T€OMETPHUCCKUX BEITUUNH
(nnvH, yrIIoB, IIomaaei, o0beMoB);

4.2.8,43.2

2.33 1cnoap30BaTh MPUOOPETEHHBIE
3HAHMS U1 YMEHHUS B PAKTUYECKOM
JEATENBHOCTH U MTOBCEHEBHOM )KU3HU:
JUISL UCCTE0BAHUSI (MOJIETUPOBAHUS)
HECJIOKHBIX MPAKTUYECKUX CUTYyaluil Ha
OCHOBE M3yUEHHBIX ()OPMYJI U CBOMCTB

¢uryp;

2.34 BpIyuciaeHust 00bEMOB U ILIONIAACH
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPU
pEelIeHNU MPAKTUYECKUX 3a7a4, UCTIOJIb3Ys
IPY HEOOXOTUMOCTH CTIPABOYHUKH H
BBIYUCIIUTEIbHBIE YCTPOUCTBA.

5.14

Texymmii KoHTpPOJIBL Ne 10.

MeTtoab! u ¢popmnbi: [Tucsmennsiit onpoc (Omnpoc)

Bujx KOHTpOJISI: TMCHEMEHHBIN

1.3 3HaueHUE IPAKTUKHA U BOIIPOCOB,
BO3HHKAIOIIUX B CAMOW MaTeMaTHKe IS
dbopMHUpOBaHUS U PA3BUTHS
MAaTEMaTU4YECKON HAYKH;

2.2.6,3.5.2,5.1.6,5.1.8

2.27 uzo0paxaTb OCHOBHbIC
MHOTOTPAHHHUKHU U KPYTJIbIC Tea;

5.1.5
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2.17 ucnonp30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHHUSI B IPAKTUUECKOM
NEeSTELHOCTH U MTOBCETHEBHOM KU3HU IS
pelieHus NpUKJIaJHbIX 3a7a4, B TOM YHCIIe
COLIMAJIbHO-DKOHOMHYECKUX U
(bu3HUEeCcKuX, Ha HauOOJIbIINE U
HAaMMEHbIIME 3HAYEHHUS, HA HAXOXKICHUE
CKOPOCTHU U YCKOPEHHSI.

2.26 aHanM3UPOBaTh B MPOCTEHIINX 4.2.8
Clly4asix B3aMMHOE PacroI0KEHHE

O0OBEKTOB B MPOCTPAHCTBE;

2.32 npOBOJMTH NOKA3ATEIbHBIE 5.1.5

pacCyKACHHA B XOZC PCHICHWA 3a/1aY,

Texkymmii kouTpoJanb Ne 11.

MeTtoab! u ¢popmbi: UHnusuayansHoe 3aganue (MapopmaimoHHO-aHATUTHYSCKH )

Bujx KOHTpOJISI: TMCHBMEHHBIN

1.3 3HaYeHNE NPaKTUKU U BOIIPOCOB,
BO3HUKAIOLIMX B CAMOW MATEMATUKE JJIS
dbopMHUpPOBaHUS U PA3BUTHS
MAaTEMaTU4YECKON HAYKH;

2.28 BBIIIOIHATH YEPTEKU IO YCIOBUIM
3ajay;

5.1.1,5.1.2,5.1.3,5.1.4,5.1.5,5.1.7,5.1.8,
5.1.9,5.1.11,5.1.12, 5.1.13, 5.1.16, 5.1.17

2.32 npoBOAUTH JOKa3aTEIbHbIC
paccyXJIeHHUs B X0JI€ peIIeHHUs 3a/1a4;

5.1.15

2.29 crpouTs npocteime ceuenus kyoa, |(5.1.10
IPU3MBbI, TUPAMHU/IBI;
2.23 pacnio3HaBaTh Ha YepTekKax U 5.1.5

MOJIEJISIX TIPOCTPAHCTBEHHBIE (POPMBI;

Texkymmit kKoHTpoJIb Ne 12.

MeTtoab! u ¢popmnbi: [TucsmenHssit onpoc (Onpoc)

Bua KoHTpOJIsI: MMCEMEHHBIN

1.6 BEpOSTHOCTHBIN XapaKkTep pa3iInyHbIX
IIPOLIECCOB OKPYIKAIOIIETr0 MUPA.

6.1.1,7.1.1,7.2.2,7.2.3

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

6.1.1
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2.35 pemaTth IpoCTEUIITNE KOMOMHATOPHBIE
3a/1auyu METOJIOM Tepedbopa, a TaKxKe ¢
MCIOJIb30BAHUEM M3BECTHBIX (HOPMYI;

6.1.1,6.1.2,6.1.3,6.1.4,6.1.5,6.2.1,6.2.2,
6.2.3,6.2.4,6.2.5,7.1.3,7.2.1,7.2.5

2.22 ucnonb30BaTh TPUOOPETCHHBIC
3HAHUSI U YMEHUS B PAKTHYECKOU
JEATETBHOCTH U TOBCETHEBHOM KU3HMU:
JUISL IOCTPOCHUS U UCCIIEAOBAHUS
MIPOCTEUIINX MAaTEMAaTUYECKUX MOJIEIIEH.

5.1.17,7.1.4

2.36 BBIYUCHATH B IPOCTEUILINX CIyYdastX
BEPOSITHOCTU COOBITUI HA OCHOBE
MOJICYETa YKCIIa UCXOJI0B ISl aHAIn3a
peaIbHBIX YUCIOBBIX JaHHBIX,
IIPE/ICTABICHHBIX B BUJE IHArpamMm,
rpaduKkoB; aHanu3a nHPOpMaIUn
CTaTUCTHUYECKOr0 Xapakrepa.

7.1.2,7.23,7.2.4

Texymmii KOHTPOJIb Ne 13.

MeTtoab! u ¢popmbi: omamnssa padota (Ompoc)

Bujx KOHTpOJISI: TMCHbMEHHBIN

2.4 HaXOIUTh 3HAYEHUS KOPHSI, CTEIICHH,
jgorapudma, TPUrOHOMETPUUSCKUX
BBIPAKCHUI Ha OCHOBE OIPE/ICIICHUS,
UCIIOIB3YS MPU HEOOXOAUMOCTH
WHCTPYMEHTAJIbHBIC CPEJICTBA;

2.2.6,3.1.1,3.1.2,3.1.4,3.1.5,3.1.7,3.2.2,
3.2.4,3.2.5,3.2.6,3.2.8,3.3.2,3.4.1,3.5.2,
3.6.1,3.6.7,3.6.9,3.6.10, 8.1.4, 8.1.5,
8.3.1,8.3.2,8.3.3

2.6 BBINOJIHATH PE0OpPa30BAHUS
BBIPKCHUM, IPUMEHSS (POPMYIIHI,
CBSI3aHHBIC CO CBOMCTBAMM CTCIICHEH,
J0rapu(MoB, TPUTOHOMETPUUSCKUX
dynKImi;

3.1.3,3.3.1,3.42,3.43,3.4.4,3.45,3.5.1,
3.5.2,8.1.1,8.1.2,8.2.1,8.3.4,84.1, 8.4.2

2.9 onpenensaTe OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKIIUM, WILTIOCTPUPOBATH UX
Ha rpadukax;

3.6.10,4.1.2,8.1.3

Texkymmii kKoHTpoJb Ne 14.

Metoasbl u ¢popmbl: [IpakTrueckas padota (Ompoc)

Bujx KOHTpOJIsI: TMCHbMEHHBIN

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

2.2.6,3.1.6,3.2.3,3.6.2,3.6.3,3.64,3.6.5,
3.6.6,3.6.8,8.6.1, 8.6.3, 8.6.4, 8.6.5

ctp. 84 u3 96




CHUCTEMBI;

2.11 ucions30BaTh MOHATHE QYHKIIHH JIJIS
OIMCAHUS U aHaJIN3a 3aBUCUMOCTEN
BEJIMYMH;

8.54

2.4 HaXOIUTh 3HAYEHUS KOPHSI, CTEIICHH,
jgorapupma, TPUrOHOMETPUYECKHUX
BBIPAKCHU HA OCHOBE OIPEJICIICHUS,
UCIIOJB3YS MPU HEOOXOAUMOCTH
MHCTPYMEHTAJIBHBIE CPEACTBA;

8.4.3,8.5.2,8.5.3,8.6.2,8.6.3

Texkymmii kKoHTpoJb Ne 15.

MeTtoab! u ¢popmbi: [IpakTuueckas padota (Ompoc)

Bujx KOHTpOJISI: TMCHEMEHHBIN

2.10 ctpouTts rpavKu U3y4EHHbBIX
GyHKINNA, WUTFOCTPUPOBATH TI0 TpaduKy
CBOICTBA DJIEMEHTAPHBIX (DYHKITUH;

9.12,9.13,9.14,9.1.7,9.1.8,9.1.11,
9.2.6,9.2.7

2.9 omnpenensaTh OCHOBHBIE CBOMCTBA
YHUCIIOBBIX (PYHKIUH, HILTIOCTPUPOBATH UX
Ha rpadukax;

9.1.5,9.1.6,9.2.1,9.2.8

2.12 ucnonp30BaTh MPUOOPETEHHBIE
3HaHUA U YMEHUS B IPAKTUUECKON
JEATEIIbHOCTH U MIOBCEAHEBHON KU3HU: TSI
OMMCAHMS C TIOMOIIbIO (DYHKIIHIMA
Pa3IMYHBIX 3aBUCUMOCTEH, MTPEACTABICHHUS
ux rpaduyecKku, HHTEPIpETalun
rpaduKoB.

9.1.9,9.1.12

2.8 BBIYHCIIATH 3HAYCHHUE (PYHKITUU TIO
3aITAaHHOMY 3HAYEHUIO apTyYMEHTA MPH
pa3IUYHBIX crioco0ax 3aaaHus GyHKIINU;

8.6.9,9.1.1

Texkymmit KoHTpOJBb Ne 16.

MeTtoab! u ¢popmbi: omamnss padota (Omnpoc)

Buja koHTpOJISA: TMCbMEHHas paboTa

2.5 moIb30BaThCS MPUOTUKEHHON OIEHKON
IIPY MPAKTUYECKUX pacueTax;

9.2.13

2.23 pacno3HaBaTh Ha YepTEXKaxX U 10.1.1, 10.1.3
MOJIEJISIX IPOCTPAHCTBEHHBIE (POPMBI;
2.24 cooTHOCHUTH TpeXMepHbIEe 00BEKTHI ¢ (9.2.14

WX ONMHMCAHUSIMH, U300pKCHUSIMU;

2.30 pemars IIIAHUMETPUYECKUE U

5.1.14,10.1.2, 10.1.4
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MPOCTEUIITE CTEPEOMETPUICCKIE 3a/1a4n
Ha HAXOXJICHUE TEOMETPUYCCKUX BEITMUNH
(nnvH, yrIoB, momaaei, o0beMoB);

Texkymmii kouTpoJanb Ne 17.
Metoasbl u ¢popmbl: [IpakTrueckas padota (Ompoc)
Bujx KOHTpOJISI: TMCHbMEHHBIN

2.27 nzo0paxaTb OCHOBHbIC 5.1.18,10.1.2, 10.1.5, 10.1.6, 10.1.7,
MHOT'OTPAaHHHUKU U KPYIJIBIE TEJIA; 10.1.10

2.28 BBIMIOJHATH YEPTEKU IO YCIOBUIM 5.1.18, 10.1.9

3az1ay;

2.31 ucrionp30BaTh NPHU PELICHUN 10.1.10

CTEPEOMETPUICCKUX 3a/1a4
TUTAHUMETPHYCCKHE (DAKTHl M METO/IbI;

2.26 aHanM3UPOBATH B IPOCTEUIIINX
Clly4asix B3aMMHOE PacroI0KEeHHE
O0OBEKTOB B NMPOCTPAHCTBE;

2.23 pacno3HaBaTh Ha YEPTEXKaAX U 10.1.8
MOJIEJISIX TPOCTPAHCTBEHHBIE (POPMBIL;

Texymmii KOHTPOJIb Ne 18.
MeTtoab! u ¢popmnbi: [IpakTudeckas padota (Ompoc)
Bujx KOHTpOJISI: TMCHBMEHHBIN

2.34 BpryuciaeHust 00beMOB U INIONIAACH 5.1.5,5.1.14,11.1.3,11.2.2, 11.2.3, 12.1.1,
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX Ted npu |12.1.2

pELIEHUH MPAKTUYECKUX 3a7a4, UCTIOJIb3YsI
IPU HEOOXOTUMOCTH CIIPABOYHUKH U
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

2.16 BBIYMCHATH B pocTednx ciaydasx  |12.1.3
IUIOIIAN U OOBEMBI C HCIIOJIB30BAHUEM
OIIPEIEIICHHOI0 UHTETPAIa;

2.29 cTpouth npocTteimme ceueHus kyoa, |5.1.18,10.2.2,10.2.3,10.2.4, 11.1.5
MIPU3MBI, TUPAMUJIBI;

Texkymmit kouTpoJs Ne 19.
MeTtoab! u ¢popmbi: Jomamnssa padota (Omnpoc)
Bua konrpois:

1.3 3HaueHME MPAKTUKHU U BOIPOCOB, 12.2.1
BO3ZHMKAIOIMX B CAMOM MaTeMaTHKe s
dbopMuUpOBaHUS U Pa3BUTHS
MaTeMaTU4ECKOU HAYKU;
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2.16 BBIYUCHATH B MPOCTEUILINUX CIyYdasiX
IUIOMIAAN ¥ 0OBEMBI C UCIIOJIH30BAHUEM
OTIPEJICIICHHOT'0 UHTETPalIa;

2.26 aHanM3UPOBaTh B MMPOCTENUIINX 12.2.2
clly4asix B3aMMHOE PACIOJI0KEHHUE
00BEKTOB B MPOCTPAHCTBE;

2.34 BprunciaeHusa 00bEMOB U IUIOIIAEN
MOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ MPH
pelIeHUN MPAKTUYECKUX 3a7a4, UCTIOJIb3Ys
pU HEOOXOUMOCTHU CIIPABOYHUKU U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

Texkymmii KoHTpOJIBb Ne 20.
MeTtoabl u ¢popmbli: [Tucemennslii onpoc (Omnpoc)
Bujx KOHTpOJIsI: TMCHbMEHHBIN

2.9 onpenensaTe OCHOBHBIE CBOMCTBA 13.1.2
YUCJIOBBIX (PYHKIUHI, WILUTFOCTPUPOBATH UX
Ha rpadukax;

2.13 HaXoUTh IPOU3BOIHBIC 13.1.3,13.1.6,13.2.1, 13.2.2
AJIEMEHTAPHBIX (PyHKIIH;

2.32 npOBOJMTH NOKA3ATEIbHBIE 8.5.1,13.2.3
paccyXJIeHHUs B XOJ€ pEUICHMs 3a/1a4;

2.11 ucnionw3oBath noHsiTue pynkuuu aiasg |9.1.10,9.1.12,9.2.3,9.2.10, 13.1.4, 13.1.5
ONMCAHMS U aHAJIN3a 3aBUCUMOCTEH
BCJIMYNH;

2.15 npuMeHsITh TPOU3BOIHYIO IS 13.2.1
POBEJCHUS MPUOIMKEHHBIX BIYUCIICHUH,
peliaTh 3aJa4uM MPUKJIaJHOTO XapaKkTepa Ha
HaXO0KJIeHue HauOOJIBLIETO U
HaUMEHbILIEr0 3HAYCHUS;

Texkymmit koHTpoJb Ne 21.
MeTtoab! u ¢popmbi: lomamnssa padota (Ompoc)
Bua KoOHTpOJISI: MMCEMEHHBIN

2.10 crpouTts rpaduKu U3y4EHHBIX 9.29,9.2.11,9.2.13
(GYHKIMH, WIUTIOCTPUPOBATH TIO TpaduKy
CBOWCTBA JIEMEHTAPHBIX (PYHKIIHIA;

2.14 ucnonb30BaTh MPOU3BOIHYIO JJIS 13.2.3,13.2.5,13.2.8,13.3.1,13.3.3
U3yYEHHUS CBOMCTB (PYHKIIMA U TOCTPOCHUS
rpaduKoB;
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2.11 ucrionp3oBaTh MOHATHE PYHKIIUH JIJIs
OIMCAaHMA ¥ aHAIN3a 3aBUCUMOCTEH
BEJINYHH;

13.3.2

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

2.15 npuMeHSITh NPOU3BOJHYIO JJIs
MPOBEICHUSI MPUOIMKEHHBIX BBIUMCICHUH,
pemaTth 3a7a4u NPUKIATHOTO XapaKkTepa Ha
HaXOKIECHNE HAaNOOJIBIIIETO U
HaWMEHBIIIET0 3HAYCHNS,

Texkymmii KOHTPOJIb Ne 22.

Metoasbl u ¢popmbl: [Ipaktrueckas padota (Ompoc)

Bujx KOHTpOJIsI: TMCHbMEHHBIN

2.15 npuMeHTh TPOU3BOIHYIO IS
IIPOBEICHUSI MPUOIM>KEHHBIX BBIUNCICHUH,
pemaTe 3a1a4y MPUKIAJHOTO XapakTepa Ha
HaX0KJIeHnEe HauOOJIBIIETO U
HaVMEHBLIErO 3HAYECHN,

13.3.4

2.13 HaXOUTh IPOU3BOIHBIC
AIIEMEHTAPHBIX (PYHKIUH;

13.2.4,13.2.5,13.2.6,13.2.7,13.2.9,
13.2.10, 13.2.11, 13.2.12, 13.3.5, 13.3.7,
13.3.8,13.4.1

2.14 ucnonb30BaTh MPOU3BOIHYIO JJIs
U3Y4YEHUS CBONCTB (DYHKIIMI U MOCTPOCHUS
rpaduxos;

13.3.4,13.4.2

2.17 ucnonap30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHUS B IPAKTHUECKON
JeSITEIbHOCTH 1 TIOBCETHEBHOM JKU3HU IS
pelIeHus IPUKIAIHBIX 33/1a4, B TOM YHCTIE
COLIMATbHO-IKOHOMUYECKUX U
bu3nUecKux, Ha HauOOJbIITNE U
HauMEHbIIINE 3HaYCHMsI, HA HaX0XKJICHUE
CKOPOCTH U yCKOPEHHUSI.

5.1.15

2.7 ucnoJyib30BaTh NPUOOPETEHHBIEC 3HAHUS
¥ YMEHUS B IPAKTHUUECKON JACSITETbHOCTU U
MOBCETHEBHOM JKU3HM: JIISI MPAKTUYECKUX
pacdeToB 1o ¢popMysiam, BKITFoUast
dbopMyIibl, copepKalue CTETEHH,
paguKanel, JorapudMbl U

13.4.1
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TPUTOHOMETPHUUECKUE PYHKIUH,
UCIIOJIb3Ysl P HEOOXOAUMOCTHU
CIIPaBOYHBIE MAaTEPHUAbl U MPOCTEUILINE
BBIYMCIIUTEIBHBIE YCTPOUCTBA.

Texkymmii KOHTpOJIb Ne 23.

Bujx KOHTpoOJISI: TMCHbMEHHBIN

Metoasbl u ¢popmbl: [Tucbmennsrit onpoc (Ompoc)

2.16 BBIYUCHATH B IPOCTEUIINX CIydastX
IUIOIIAN U OOBEMBI C HCIIOJIB30BAHUEM
ONPEIEICHHOI0 UHTETPAJIa;

13.5.1,13.5.2,13.54,13.5.5

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

8.6.6

4.2. IIpoMexkyTOUHAS ATTECTAIIMS

Ne cemecTpa Bua npomMe:xxyTo4HOM aTTeCcTAlNH

1 DK3aMeH

JK3aMeH MOKeT ObITh BHICTABJICH ABTOMATHYECKH 10 Pe3yJIbTATAM TeKYUIHUX
KOHTPOJIeH

Tekyiuii KoHTpob Nel

Texymuit KOHTpOJIb No2

Texymunii KOHTPOIb Ne3

Tekymunii KOHTpOJb Ned

Texymnii KOHTpOJb Ne5

Tekyiuii KOHTpOIb Neb

Tekymuii KOHTpOJIb Ne7

Texymnit KOHTpOJIb Ne§

Tekymunii KOHTpOJb Ne9

Texymnit KOHTPOJb NelO

Tekymuii kKoHTpOab Nel 1

Tekyuuit KOHTpOJIb Nel2

Metoasbl u ¢popmbl: [TrncsmenHslIi onpoc (Omnpoc)
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OnucarebHasi YaCTh: SK3aMEHAIMOHHBINA OUJIET COJIEPKUT OJHO TEOPETUUECKOE U
JIEBSITh TPAKTUUECKUX 3aJIaHUH (CoJiepKaHue 3aJaHui B OUJIeTax aHaJIOTUYHbIC

oOpasiam)

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

HNHaekc TeMbl 3aHATUHA

OrPaHUYEHHOCTh TPUMEHEHUS
MaTeMaTHYECKUX METOAOB K aHAIHN3y U
MCCIIEIOBAHUIO NTPOLIECCOB U SIBICHUH B
IPUPOJE U OOILECTBE;

1.1 3Hauenue matematuyeckod Hayku aia (1.1.1, 1.1.2
penieHus 3a1a4, BO3SHUKAIOIINX B TEOPUH U

IIPAKTHUKE;

1.2 mmpoTy U B TO ke BpeMs 3.52,4.1.1

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

222,226,352,5.1.6,5.1.8

JIOTUKHM MaTeMaTHYECKUX PACCyKICHUM, X
MIPUMEHUMOCTh BO BCEX 00JIaCTsIX
YEJI0BCUCCKOM JICATEIILHOCTH,

1.4 ucrtoputo pa3BUTHSI MOHITHUS YUCTA, 3.1.7,6.1.2
CO3/1aHUsI MaTEMaTHUECKOI0 aHalln3a,

BO3HUKHOBEHUS U PAa3BUTHSI TECOMETPHH;

1.5 yHuBepcanbHbIl XapakTep 3aKOHOB 6.1.1,7.2.6

1.6 BEpOSATHOCTHBIN XapaKTep pa3iInyHbIX
MPOLIECCOB OKPYIKAIOIIETO MUPA.

6.1.1,7.1.1,7.2.2,7.2.3

2.1 BbINONHATH apu(pMETUYECKHE IEUCTBUS
HaJl YMCJIaMH, COYETasi yCTHBIE U
NIACbMEHHBIE ITPUEMBI;

1.1.5,1.1.6,1.2.1,1.2.2,1.2.3,1.2.4,2.1.1

2.2 HaxOAUTh MPUOIMKECHHBIC 3HAUCHUS 1.14,1.1.5,1.1.6
BEJIMYMH U MOTPEIIHOCTH BBIUUCICHUN

(abcomoTHast 1 OTHOCUTEIbHAS);

2.3 cpaBHMBATbH YNCIIOBBIE BBIPAKECHUS, 3.2.1,3.2.7

2.4 HaxoAUTh 3HAUYECHUS KOPHS, CTEIICHH,
jorapudma, TPUrOHOMETPUUYECKHUX
BBIPA)KEHUI Ha OCHOBE OIPENEIECHUS,
UCIOJIb3YsI PU HEOOXOAUMOCTHU
MHCTPYMEHTAJIbHbIE CPEJICTBA;

1.1.3,2.2.6,3.1.1,3.1.2,3.1.4,3.1.5,3.1.7,
3.2.2,3.2.4,3.25,3.2.6,3.2.8,3.3.2,3.4.1,
3.5.2,3.6.1,3.6.7,3.6.9,3.6.10

2.5 moIb30BaThCS TPUOTUKEHHON OIEHKON

1.2.6
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IIPU IPAKTHYECKUX pacyeTax;

2.6 BBINOJHATH NPeoOpa3oBaHUs
BBIpAXCHUM, TPUMEHSS (DOPMYIIBI,
CBSI3aHHBIEC CO CBOMCTBAMM CTCIICHEH,
Jorapu(mMoB, TPUTOHOMETPUUECKUX
dynKImi;

1.1.6,3.1.3,3.3.1,3.4.2,3.4.3,3.44,3.4.5,
3.5.1,3.5.2

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

3.6.1,3.6.10,4.1.2

2.11 ucnions3oBath noHsATHE PyHKIIMK 17151 |3.6.1
OIMCAHMS U aHAIN3a 3aBUCUMOCTEH

BEJINYHH,

2.17 ucnonap30BaTh NPUOOPETEHHBIE 34.4,5.1.15

3HAHWS ¥ YMEHUS B MPAKTHIECCKOM
JESITENLHOCTH U IOBCEIHEBHOM KU3HU IJIS
pelieHus MPUKJIAIHBIX 3a7a9, B TOM YHCIIC
COLIMAJILHO-DKOHOMHUYECKUX U
bu3uYeCcKuX, Ha HAaNOOJBIINE U
HauMEHBIINE 3HAUY€HUs, Ha HAXO0XKICHHE
CKOPOCTH U YCKOPCHHSI.

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

1.2.5,2.1.2,2.1.3,2.1.4,2.1.5,2.2.1,2.2.3,
2.2.5,2.2.6,3.1.6,3.2.3,3.6.2,3.6.3, 3.6.4,
3.6.5,3.6.6,3.6.8

2.19 ucnonp30BaTh rpauUECKUil METOA
pelIeHNs] YPaBHEHUI U HEPABEHCTB;

1.2.6,1.2.7,2.2.4,2.2.6

2.20 u3o006paxaTh HA KOOPAUHATHOM
IUIOCKOCTH PEIICHUS] YPABHEHUH,
HEPABEHCTB U CUCTEM C JIBYMsI
HEU3BECTHBIMU;

222,2.2.6,3.6.10

2.22 ucnoap30BaTh MPUOOPETEHHBIE
3HAHUS U YMEHHUsS B IPAKTUYECKON
NEATEIIbHOCTH U IIOBCEAHEBHON KU3HU:
JUISl TIOCTPOEHMS ¥ UCCIIEN0BAHNUSA
IIPOCTEUIINX MAaTEMAaTUUECKUX MOJIEIIEH.

5.1.17,7.1.4,7.2.7

2.23 pacno3HaBaTh Ha YEPTEXKaX U
MOJIEJISIX IPOCTPAHCTBEHHBIE (POPMBI;

5.1.5
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2.25 onuckIBaTh B3aMMHOE PACTOJIOKEHUE
MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHUPOBATH CBOU CYKIACHHS 00 3TOM
PacIoIOKEHUH;

4.22,423,42.4,42.5,42.6,4.2.8,4.3.1,
4.3.5,5.1.4

2.26 aHanM3UPOBaTh B MMPOCTEHUIINX
Clydasix B3aMMHOE PacCIOJIOKEHNE
00BEKTOB B MMPOCTPAHCTBE;

4.2.1,4.2.7,4.2.8

2.27 nzo0paxaThb OCHOBHBIC
MHOT'OTPAaHHUKH Y KPYTJIbIC TENa;

43.3,5.15,5.1.18

2.28 BBINOJIHATH YEPTEKH IO YCIOBHIM
3ajay;

4.2.4,425,428,434,5.1.1,5.1.2,5.1.3,
5.14,5.15,5.1.7,5.1.8,5.1.9, 5.1.11,
5.1.12,5.1.13,5.1.16, 5.1.17, 5.1.18

2.29 ctpouTh npocTenIne ceueHus Kyoa,
IIPU3MBI, TUPAMUBL;

5.1.10, 5.1.18

2.30 pemiath IIaHUMETPUUYECKUE U
MIPOCTEHIIINE CTEPECOMETPUICCKHE 3a]aUn
Ha HaXOXXJICHUE T€OMETPHUUCCKUX BEITNYNH
(nnvH, yrIIoB, IIIoIIaAei, 00bEMOB);

42.1,42.8,43.2,5.1.14

2.32 npOBOAMTH AOKA3ATEIbHBIE 5.1.5,5.1.15
paccyXIeHUs B XOJI€ pPEIICHHs 3a/1a4;
2.33 ucnoap30BaTh NMPUOOPETEHHBIE 3.2.8,7.2.7

3HAHMS U YMEHUS B IPAKTUYECKOMN
JIEATEIILHOCTH M ITOBCETHEBHOM KU3HH:
JUISL UCCIeIOBaHUSI (MOJIETUPOBAHMUS )
HECJIOKHBIX MPAKTUYECKUX CUTYallUi Ha
OCHOBE M3YUYEHHBIX (DOPMYIT U CBOICTB

(uryp;

2.34 BpIyKCICHUS 00BEMOB U ILUIOIIAAEH
MMOBEPXHOCTEMN MPOCTPAHCTBEHHBIX TEJ MPH
pelIeHUH MPAKTUIECKUX 3a7a4, UCTIOIb3Y s
pU HEOOXOUMOCTH CIIPABOYHUKHU U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

5.14,5.15,5.1.14

2.35 pemaTh IpOCTEHIITE KOMOMHATOPHBIE
3aJjaud METOJIOM Iepedopa, a TaKkxKe C
WCIOJIb30BAHUEM HU3BECTHBIX (hOPMYI;

6.1.1,6.1.2,6.1.3,6.1.4,6.1.5,6.2.1,6.2.2,
6.2.3,624,6.2.5,7.13,7.2.1,7.2.5,7.2.6

2.36 BBIUMCIIATH B IPOCTEUIIINX CITyYasX
BEPOSITHOCTU COOBITUI HA OCHOBE
MOJICYEeTa YKClia UCXOJI0B ISl aHAIn3a
peabHBIX YUCIOBBIX JAaHHBIX,

7.1.2,7.2.3,7.2.4,7.2.7
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MPE/ICTABICHHBIX B BUJE AUArpamM,
rpadukoB; aHanu3a uHopMauu
CTAaTUCTUYECKOTO XapaKTepa.

Ne cemecTpa

Bua npome:xxyTo4Hoi aTTecTanuu

2

DK3aMeH

JK3aMeH MOKeT ObITh BHICTABJICH ABTOMATHYECKH 110 Pe3yJIbTATAM TeKYUIHUX
KOHTPOJIeH

Tekyuii koHTpoab Nel3

Texyuuit KoHTpoJIb Nel4

Texymnit KoHTpOab Nel5

Tekymunii KOHTpOJb Nel6

Tekymnii KoHTpOJb Nel7

Tekymuii kKoHTpoJb Nol8

Texymuit KOHTpoJIb Nel9

Texymunit KOHTpOIB Ne20

Tekymunii KOHTpOab Ne2 1

Texymnit KOHTpOJb Ne22

Tekyunii KOHTpOJb No23

Metoas! u ¢popmbi: [Tucsmennsiid onpoc (Onpoc)
OnucartesibHasi 4aCTh: K3aMEHAIIMOHHBIN OUJIET COJIEPKUT OJTHO TEOPETHUECKOE U
JIEBATH MPAKTUYECKUX 3a/IaHU (Co/IepKaHue 3aJaHuii B OMiieTax aHaJIOTUYHbIE

obOpasiam)

Pe3yabTaThl 00y4yeHus (0CBOEHHbIE
YMEHUs1, yCBOEHHbIE 3HAHMS)

HNHaexc TeMbl 3aHATHSA

1.3 3HaYeHNE NIPAKTUKU U BOIIPOCOB,
BO3HHUKAIOIIMX B CAMOW MATEMATUKE IS
bopMHUPOBAHUS U PA3BUTHS
MAaTEMaTU4YECKON HAYKHU;

12.2.1

2.4 HaXOIUTh 3HAYCHMSI KOPHS, CTETICHH,
jorapudma, TPUTOHOMETPUUECKUX
BBIPOKCHUI Ha OCHOBE OTIPEICIICHHSI,
UCIIOJIB3YsI P HEOOXOAMMOCTH
WHCTPYMCHTAJILHBIC CPEJICTBA;

8.1.4,8.1.5,8.3.1,8.3.2,83.3,84.3,85.2,
8.5.3,8.6.2,8.6.3,8.6.8,9.2.4

2.5 monb30BaThCS MPUOTUKEHHON OIEHKON

9.2.13,13.5.6
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IIPU IPAKTHYECKUX pacyeTax;

2.6 BBINOJHATH NPeoOpa3oBaHUs
BBIpAXCHUM, TPUMEHSS (DOPMYIIBI,
CBSI3aHHBIEC CO CBOMCTBAMM CTCIICHEH,
Jorapu(mMoB, TPUTOHOMETPUUECKUX
dynKImi;

8.1.1,8.1.2,8.2.1,8.3.4,84.1,8.4.2,8.4.4,
92.2,924,9.25

2.7 ucnoJyib30BaTh NPUOOPETEHHBIC 3HAHUS
¥ YMCHHS B IPAKTUICCKOMN JCSITCIBHOCTH U
MTOBCEHEBHOM JKU3HU: TSI PAKTHIECKUX
pacdeToB 1o ¢hopMysam, BKITIoUast
bopMyIIBI, COIEpIKAIIINE CTETICHH,
paauKanel, JorapudMbl U
TPUTOHOMETpHUECKUE QYHKIIUHU,
UCIIOJIb3YsI PU HEOOXOAUMOCTHU
CIIPaBOYHBIE MaTepUalbl U MPOCTEHIINE
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

13.4.1

2.8 BBIYUCIATH 3HAYEHUE (PYHKIIHH T10
3aJJTaHHOMY 3HAYEHHUIO apryMEHTa IpH
Pa3IUYHBIX crioco0ax 3aaaHus GyHKIINU;

8.6.9,9.1.1,9.2.12,13.3.6, 13.3.9

2.9 omnpenensiTh OCHOBHBIE CBOMCTBA
YHUCIIOBBIX (PYHKIUH, HILTIOCTPUPOBATH UX
Ha rpadukax;

8.1.3,9.1.5,9.1.6,9.2.1,9.2.8, 13.1.2

2.10 crpouTth rpadvKu N3yICHHBIX
GyHKINNA, WUTIOCTPUPOBATH IO TpaduKy
CBOICTBA DJIEMEHTAPHBIX (DYHKITUH;

9.1.2,9.13,9.14,9.1.7,9.1.8,9.1.11,
9.2.6,9.2.7,9.2.9,9.2.11,9.2.13

2.11 ucnionws3oBaTh NOHATUE PYHKIIUU JIJIs
ONHCAaHMS U aHAJIN3a 3aBUCUMOCTEH
BEJIMYNH;

8.5.4,9.1.10,9.1.12,9.2.3,9.2.10, 13.1 4,
13.1.5,13.3.2

2.12 ucnonp30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHHUSI B IPAKTUUECKOM
NESTEILHOCTH U TMTOBCETHEBHOM YKU3HU: JIJIS
OMHCaHUs C TOMOUIBI0 (PYHKIUH
Pa3IMYHBIX 3aBUCUMOCTEH, MPeACTaBICHUS
uX rpaduyecku, UHTEPIpETALITU
rpauKoB.

9.1.9,9.1.12,13.3.3

2.13 HaxoAUTh TPOU3BOIHBIE
AJIIEMEHTAPHBIX (PYHKITUH;

13.1.3,13.1.6, 13.2.1, 13.2.2, 13.2.4,
13.2.5,13.2.6,13.2.7,13.2.9, 13.2.10,
13.2.11, 13.2.12, 13.3.5, 13.3.7, 13.3.8,
13.4.1,13.4.3
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2.14 ucnonb30BaTh MPOU3BOIHYIO JJIs
W3YUYCHUS CBOMCTB (DYHKIIMI ¥ TIOCTPOCHHS
rpauKoOB;

13.2.3,13.2.5,13.2.8, 13.3.1, 13.3.3,
13.3.4,13.4.2

2.15 npuMeHITh TPOU3BOIHYIO IS
IPOBEICHUSI PUOIM>KEHHBIX BBIUNCICHUH,
pelaTh 3aa4y MPUKIATHOTO XapakTepa Ha
HaxX0KJIeHne HauOOJIbILIETO U
HAaMMEHBIIEro 3HAYCHHUS,

13.2.1,13.3.4

2.16 BBIYUCHATH B IPOCTEUILINX CIyYdastX
IUIOIIAIN U OOBEMBI C UCIIOJIB30BAHUEM
OIPEIEICHHOIO UHTETPAA,

12.1.3,13.5.1,13.5.2, 13.54, 13.5.5,
13.5.6,13.5.8,13.5.9

2.17 uconp30BaTh MPUOOPETEHHBIE
3HAHUSA U YMEHHSI B IPAKTUYECKOM
NEeSTEILHOCTH U TTOBCETHEBHOM KU3HU IS
pelieHus IPUKIaJHbIX 3aa4, B TOM YHUCIIe
COLIMAJIbHO-DKOHOMHYECKHUX U
bu3HYecKuX, Ha HauboJIbIINE U
HAaMMEHbIIME 3HAYEHHUS, HA HAXOXKICHUE
CKOPOCTHU U YCKOPEHHSI.

13.4.3,13.5.7

2.18 pemath palmoHalIbHBIE,
MOKa3aTebHbIE, JIOTapu(MHUIECKHe,
TPUTOHOMETPUYECKUE YPABHEHUSI,
CBOJISIIIIMECS K JIMHEWHBIM U KBaJAPATHBIM, &
TaK)K€ aHaJIOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

8.6.1,8.6.3,8.6.4,8.6.5, 8.6.7

2.21 cocTaBiATh U pelllaTh YpaBHEHUS U
HEPABEHCTBA, CBSI3bIBAIOIIE€ HEU3BECTHBIC
BEJTUYMHBI B TEKCTOBBIX (B TOM YHCIIC
MIPUKJIAIHBIX ) 3a7a4aX.

8.6.6,13.5.10

2.23 pacno3HaBaTh Ha YEpTEXKaAX U
MOJIEJISIX IPOCTPAHCTBEHHBIE (POPMBI;

10.1.1, 10.1.3, 10.1.8, 13.5.8

2.24 cooTHOCHUTH TpeXMepHbIEe 00BEKTHI ¢ (9.2.14
UX OMHMCAHUSIMHU, U300paAKEHUSIMH;
2.26 aHanM3UPOBATh B MMPOCTEHUIINX 12.2.2

ClIy4yasiX B3aMMHOE PACIIONIOKEHHE
O0OBEKTOB B POCTPAHCTBE;

2.27 uzobpaxaTh OCHOBHbIE
MHOTOTPaHHHUKH M KPYTJIbIC TEJA;

10.1.2,10.1.5, 10.1.6, 10.1.7, 10.1.10,
11.1.1,11.1.2,11.1.4, 11.2.1, 11.2.4, 13.1.1

2.28 BBITONHATD YEPTEKH IO YCIOBUAM

10.1.9
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3a/1ad4;

2.29 cTpouts npocreitue ceuenus kyoa, |10.2.2,10.2.3,10.2.4,11.1.5, 12.1.4
MIPY3MBI, THPAMU/IBI;

2.30 pemiath MIAHUMETPUUYECKUE U 10.1.2, 10.1.4, 10.2.1
MPOCTEHIIINE CTEPEOMETPUIECKHE 3a]]aUu
Ha HaXO0XXJICHUE T€OMETPUUECKUX BEITUYUH
(nnvH, yrIIoB, mIomaaei, o0beMoB);

2.31 ucnionb30BaTh MU PELICHUU 10.1.10, 11.2.1
CTEPEOMETPUUECKHX 3a7a4
IUTAaHUMETPpUYECKHE (PaKThl U1 METO/IbI;

2.32 npOBOAMTH AOKA3ATEIbHBIC 8.5.1,13.2.3
paccyXIeHHUs B XOJ€ pEeLICHMs 3a/1a4;

2.34 Be1ynCiICHUS 00BEMOB U ILUIOIIAACH 11.1.3,11.2.2,11.2.3,12.1.1, 12.1.2,
MOBEPXHOCTEMN MPOCTPAHCTBEHHBIX Tea npu [12.2.3, 13.5.3, 13.5.7

pEelIeHUH NPAKTUUYECKUX 3a/a4, UCTIONb3Ys
IpU HEOOXOJUMOCTH CIPABOYHUKH U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

4.3. Kputepuy 1 HOPMBbI OLIEHKHU Pe3yJbTATOB OCBOECHUS AU CIUIIIMHBI
Jns ka0l AUAaKTHYEeCKON €IMHMIIBI TIPEJACTaBICHbI MTOKa3aTeld OLICHUBAHMUS Ha
«3», «4y, «5» B dbonme OIIEHOYHBIX CpE/ICTB 10 JTHUCHUILIMHE.
OneHka «2» CTaBUTCS B Ciydae, €CJIM OOYYarOIIMICSl MOJHOCTHIO HE BBITOJIHUII
3a/laHUe, WU BBITIOJHEHHOE 3aJlaHue HE COOTBETCTBYET IOKA3aTelsiM Ha OIEHKY «3».
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