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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 MaxkcumoBa Peopura IlerpoBHa
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1. TACHOPT PABOYEHM ITPOI'PAMMBI JTUCITUTLINHBI
HOI.09 MATEMATHUKA: AVITEBPA, HAYAJIA MATEMATHYECKOI'O

AHAJIN3A, TEOMETPUA

1.1. ObsacTs npuMeHeHus pado4ei nporpammsbl (PII)
PII sBnsieTcst 4acThio MPOrpaMMbl TOATOTOBKHU CHEIUATMCTOB CPEIHETO 3BEHA 110
crietmanbHocTH 09.02.03 ITporpamMupoBaHre B KOMIBIOTEPHBIX CUCTEMAX.

1.2. Mecto aucuuniaunbl B ctpykrype IHIICC3:
ITOJ1.00 ITpodunasHbIe 001I€00pa30BaTEIBHBIC TUCITUILTHHBI.

1.3. lesau 1 3apa4m JUCHUILIMHBI — TPe0OOBAHMSA K Pe3yJIbTaTaM O0CBOCHUSA

JTUCHHUILINHBI:

PesynbTarsl
OCBOCHMS
JACIUTIIAHBI

No

Pesynbrara

dopmMUpyEeMBIN pe3ybTaT

JIndyHOCTHBIE
pe3yIbTaThI

1.1

POCCUHCKYIO IPAXKIAHCKYIO UJICHTUYHOCTbh, MATPUOTHU3M,
YBaXX€HHUE K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTHU
nepen PonuHoun, ropoctu 3a CBOM Kpai, cBor0 Ponuny,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAILHOI'O Hapoaa
Poccun, yBaskeHue rocyJapCTBEHHBIX CUMBOJIOB (Iepo,
¢bnar, ruMH);

1.2

IPAXKIAHCKYIO MO3UIUIO KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE MPaBa U
00513aHHOCTH, YBa)KAIOIIEr0 3aKOH U MPaBOMOPSIOK,
00J1a1ar0Ier0 YyBCTBOM COOCTBEHHOTO JOCTOMHCTRBA,
OCO3HAHHO MPUHUMAIOIIETO TPAAUIIMOHHbBIE
HallMOHAJbHBIEC U 00IEYEIOBEUECKIE TYMAaHUCTUYECKUE
U IEMOKPATUUECKHE IECHHOCTH;

1.3

ITOTOBHOCTH K CIIYKCHHUIO OTequTBy, €ro 3allMuTe,

1.4

c(OpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOLIECTBEHHON MPAKTUKHU, OCHOBAHHOT'O Ha IUAJIOre
KYJIBTYp, @ TAKXKE Pa3IMUHbIX POpPM 00LIECTBEHHOTO
CO3HAHMsI, OCO3HAHHUE CBOETO MECTA B MOJUKYJIBTYPHOM
MUDE;

1.5

c(hOpMHUPOBAHHOCTh OCHOB CAMOPA3BUTHS U
CaMOBOCITMTaHUS B COOTBETCTBUHU C OOIICUEIIOBEUCCKUMHU
IIEHHOCTSIMH U UjcajaMu I'PakIaHCKOT0 OOIIECTBA;
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TFOTOBHOCTB M CLIOCOOHOCTH K CAMOCTOSATCIBHOH,
TBOPYECKOW U OTBETCTBEHHOM JIESTEIIbHOCTH;

1.6

TOJIEPAHTHOE CO3HAHUE U MOBEJICHUE B MOJUKYILTYPHOM
MHpE, TOTOBHOCTh M CIIOCOOHOCTH BECTH JUAJIOT C
JIPYTUMH JIFOABMH, JOCTUTATh B HEM B3aMMOTIOHUMAaHUSI,
HaxOJUTh OOIIHE LEJIN U COTPYAHUYATH IS UX
JTOCTHKEHUS, CIIOCOOHOCTh TPOTHUBOCTOSTH UIC0JIOTUH
IKCTpEMHU3Ma, HallMOHaIN3Ma, KceHodoouu,
JTUCKPUMHUHAIIUU 110 COIUATIBHBIM, PETUTHO3HBIM,
PacoOBBIM, HAIIMOHAJILHBIM MPU3HAKAM U APYTUM
HETAaTUBHBIM COIIMAJILHBIM SIBJICHHSIM;

1.7

HaBBIKM COTPYJIHUUECTBA CO CBEPCTHUKAMU, JE€TbMHU
MJIQJIIIETO BO3PACTa, B3POCIBIMUA B 00Pa30BaTEIHHOM,
OOIIECTBEHHO MOJIE3HOU, yueOHO-HCCIIEI0BATENbCKOM,
NPOEKTHOW U APYTUX BUAX ACSITEIbHOCTH;

1.8

HPaBCTBEHHOE CO3HAHUE U MIOBEICHHE HA OCHOBE
YCBOEHUS 00IIEYEIOBEYECKUX LIEHHOCTEH;

1.9

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIC
caMo00pa30BaHUIO, Ha MPOTSHKEHUU BCEH JKU3HU;
CO3HATEIFHOE OTHOIICHHUE K HETIPEPHIBHOMY
00pa30BaHMIO KaK yCIOBUIO YCIICITHON
npo¢eCCUOHATIBHON U OOIIECTBEHHOM JIeSITEILHOCTH;

1.10

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYAst 3CTETUKY
ObITa, HAYYHOT'O ¥ TEXHHYECKOI0 TBOPYECTBA, CIIOPTa,
0OIIeCTBEHHBIX OTHOIICHHMIA;

1.11

NPUHATHE U Pean3aIuio IEHHOCTEH 3J0pOBOTO 1
Oe3omacHOro oopasa >KM3HU, TOTPEOHOCTH B (PU3UYECKOM
CaMOCOBEPILICHCTBOBAHHH, 3aHATUSAX CIIOPTUBHO-
03/I0POBUTEIBHOMN ACSITETbHOCTHIO, HEMPHUITHE BPEAHBIX
NPUBBIYCK: KYPEHUS, YIIOTPEOICHHS aTKOT OIS,
HapKOTHKOB;

1.12

OepekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE
K (U3nYecKoMy U MCUXOJIOTHYECKOMY 310POBBIO, KaK
COOCTBEHHOMY, TaK U JAPYTHX JIOEH, yMEHHUE OKa3bIBaTh
IIEPBYIO MIOMOIIIB;

1.13

OCO3HaHHBIN BBIOOp OyyIIe npodeccuu u
BO3MOYKHOCTEH peanu3aiy COOCTBEHHBIX KU3HEHHBIX
TUTAHOB; OTHOIICHHE K MPO(EeCCHOHAIBHON NeATeTbHOCTH
KaK BO3MOXXHOCTH YUYacCTHsI B PEIICHUH JTMYHBIX,
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OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAITMOHATBHBIX
npo0JieM;

1.14

c(hOpPMHUPOBAHHOCTH IKOJIOTHIECKOTO MBIIIJICHUS,
IMOHUMAaHHUS BIIUSIHUS COLMAJIbHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHME NMPUPOTHOU U COL[MAIIBHOM
Cpelibl; IPUOOPETEHHE OIbITa KOJIOTO-HAIIPABICHHON
NEATENbHOCTH;

1.15

OTBETCTBEHHOE OTHOILLIEHHE K CO3/ITaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O MPUHATHUS LIEHHOCTEW CEMEMHOMN KU3HMU.

MeranpeamMeTH
bI€ PE3YJIbTATHI

2.1

YMEHHE CaMOCTOSITEILHO ONPEICIIATh e/IH
NESITENLHOCTH Y COCTABJIATH IIJIAHBI €SI TEILHOCTH,
CaMOCTOSITEIILHO OCYIIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JACSATEILHOCTD; UCTIOJIb30BATh BCE
BO3MOKHBIE€ PECYPCHI JJIs1 TOCTUKEHHUS MTOCTABICHHBIX
1enel U peaausaliu IIaHOB JAesTeIbHOCTU; BEIOUPATH
YCIICIIHbIE CTPATErUH B PA3IMUHBIX CUTYAIlUsX;

2.2

yMEHHUE MPOyKTUBHO 00IATHCA U B3aUMOJICHCTBOBATH B
MIPOIECCE COBMECTHOM JIEATEIILHOCTH, YIUTHIBATh
TO3HIIMH JPYTHX YUYACTHUKOB JCATEIHHOCTH,

¢ pexkTUBHO pa3pemniaTh KOHPIUKTHI;

2.3

BIIaJICHUE HABBIKAMU MTO3HABATEILHOM, YU4eOHO-
HCCIIEIOBATENICKOW U MPOEKTHOW €SI TETbHOCTH,
HABBIKAMH pa3pelieHus mpooaeM; CIOCOOHOCTh
TOTOBHOCTB K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB
pELICHUS MPAKTUYECKUX 3a71a4, IPUMEHECHUIO Pa3InYHbIX
METOJ0B MTO3HAHUS;

2.4

TOTOBHOCTB U CIIOCOOHOCTE K CAMOCTOSITEIbHOMN
MH(POPMAITMOHHO-TI03HABATEIHHOU €SI TEILHOCTH,
BKJIIOYAsi YMEHHE OPUEHTUPOBATHCS B PA3JIMUHBIX
HMCTOYHUKAX HH(POPMAIIUN, KPUTHIECCKH OICHUBATD U
HHTEPIIPETUPOBATH HHGOPMAIIUIO, TIOTYyIaeMYIO U3
Pa3IMYHBIX UCTOYHUKOB;

2.5

YMEHHE HCIOJIb30BaTh CPeICTBA MHPOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHosorui (nanee - UKT) B
pEIICHNY KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3a/1a4 C COOMI0EHUEM TpeOOBaHUM
HPrOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus], MPaBOBBIX U STUYECKUX HOPM,
HOPM HH(OPMAIIMOHHOM 0€30TIaCHOCTH;
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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:

2.8

JJI IPAKTUYECKUX PACUETOB 110 popMyJiaM, BKIHOYAs
(bopMyIIbl, CoiepKAIIUE CTETICHH, PaJUKaIbI,
jorapu(Mbl 1 TPUTOHOMETPUYECKUE (DYHKIIHH,
UCIIOJIb3YSl IPU HEOOXOAMMOCTH CIIPABOYHBIE MAaTEPUATIbI
Y MPOCTEUIINE BBIYUCIUTEIBHBIC YCTPOKCTBA.

2.9

BBIYHCIIATH 3HAUCHHE (PYHKIIUU TI0 33JaHHOMY 3HAUYEHUIO
apryMeHTa Mpu pa3IuyHbIX criocobax 3a1aHus GyHKINU;

2.10

OINPEJENATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIUH,
WUTIOCTPUPOBATh UX HA rpauKax;

2.11

CTPOUTH TpapUKK N3YUEHHBIX (HYHKIIHM,
WLTIOCTPUPOBATH 110 TpaduKy CBOMCTBA AJIEMEHTAPHBIX
bynKmii;

2.12

MCIIOJIB30BaTh MOHATUE PYHKIMU I ONTUCAHUS U
aHaJin3a 3aBUCUMOCTEH BEJIMUNH;

2.13

UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B
IPaKTUYECKOH 1EATEIbHOCTH U TOBCEAHEBHON
KU3HU:JI ONMCAHUSA C IOMOIIbIO (PYHKIIMM pa3iIMuHbIX
3aBUCUMOCTEM, MPEACTaBICHUS UX IPaPUUECKH,
MHTEPHpPETALNN IPAPUKOB.

2.14

HAXOJIUTh MTPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKITUH;

2.15

UCIIOJIb30BaTh POU3BOAHYIO JUIsl U3YUEHUS CBOWCTB
GyHKUMNA U TOCTPOEHUs TPaPUKOB;

2.16

IMPUMCHATH ITPON3BOAHYIO IJIA IIPOBCACHUS
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MPUOJIMKEHHBIX BBIYMCICHUH, pEIIaTh 3a4a4n
MPUKJIAAHOTO XapakTepa Ha HAX0XK/I€HUE HauOOJIbILIEro U
HAaMMEHBILIETO 3HAYCHMS;

2.17

BBIYMCJIATH B HpOCTCﬁIHHX Clydaiax Iuiomaiun U 00BEMBI
C HUCIIOJIB30BAaHUCM OIIPCACIICHHOI'O MHTCIPAJia,

2.18

HCIIOJIB30BAaTh HpI/IO6p€T€HHBI€ 3HAaHHA U YMCHUA B
HpaKTI/I‘{eCKOfI ACATCIBbHOCTH U HOBC@I[HGBHOﬁ KHU3HHU
JJIA:

2.19

pelIeHns NPUKIaAHbIX 3a/1a4, B TOM YUCIIE COLMAIbHO-
HKOHOMHUYECKUX U PU3NYECKHUX, HA HAUOOJBIINE U
HAaUMEHBIINE 3HAYEHUsI, HA HAX0XKICHUE CKOPOCTU U
YCKOPEHMUSI.

2.20

pelaTh paMoOHAIbHBIE, TOKA3aTEIIbHBIE,
norapuMUYECKHE, TPUTOHOMETPUUCCKIE YPaBHEHUS,
CBOJISIIMECS K JUHEUHBIM U KBAJPATHBIM, a TAKKE
AHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

2.21

MCIT0JIb30BaTh TpaUuecKuil METO] pelieHrs YpaBHEHUN
Y HEPABEHCTB;

2.22

M300pakaTh Ha KOOPAMHATHON TIIIOCKOCTH PEIICHUS
ypaBHEHUI, HEPABEHCTB U CUCTEM C JIByMsI
HEU3BECTHBIMU;

2.23

COCTaBJIAATH U PCIIATh YPABHCHHA U HCPABCHCTBA,
CBA3BIBAIOIINEC HCU3BCCTHBIC BCINMYHUHBI B TCKCTOBBIX (B
TOM YHUCJIC HpI/IKJIaI[HBIX) 3agadax.

2.24

MCITI0JIb30BATh MPUOOPETECHHBIC 3HAHUS U YMEHHS B
IIPAKTUYECKOM JEATEIbHOCTH U TTIOBCETHEBHOM KU3HMU:

2.25

JUTSI TIOCTPOCHUS M UCCIIEA0BAHUS MPOCTEUIITNX
MaTEMaTHUYECKUX MOJEIIEH.

2.26

pacrio3HaBaTh HAa YEPTEkKAX U MOJAECIISIX
MPOCTPAHCTBEHHBIE (HOPMBI;

2.27

COOTHOCHUTH TPEXMEPHBIC OOBEKTHI C X ONMUCAHUSIMH,
M300paKEHUSIMU;

2.28

OIIMCBIBATb B3aMMHOC PACIIOJOKCHHUC IIPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBEC, API'YMCHTHPOBATL CBOU
CYKACHUA 00 3TOM PaCIIOJIOKCHUU

2.29

aHAJM3UPOBATH B MPOCTEHIIIUX CIIy4yasxX B3aUMHOE
pacnoioKeHHe 0OBEKTOB B TPOCTPAHCTBE;

2.30

I/1306pa>KaTI> OCHOBHBIC MHOT'OI'PAHHHUKH U KPYIIJIBIC TCJIA,
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2.31

BBIIIOJIHATE YCPTCIKHU 110 YCIIOBUAM 3a144,

2.32

CTPOUTH MPOCTEUIINE CEUEHUS KyDa, TPU3MBI,
MAPAMUJIBL;

2.33

penaTh MIaHUMETPUIECKUE U TTPOCTEUIITHE
CTEpPEOMETPUUECKHUE 3a/1a4l Ha HAXOXKICHHE
reOMETPUUYECKUX BEIMIMH (IJIMH, YTJIOB, TUIOIIAICH,
00BbEMOB);

2.34

HCIIOJIB30BATh IPU PCHICHNH CTCPCOMCTPHUUICCKUX 3a/1av
IIaHUMCTPUICCKHUC q)aKTBI n MCTOABI,

2.35

IMPOBOJAUTH NOKA3ATCIbHBIC PACCYIKIACHUSA B XOIC
peUICHUA 3a1a4,

2.36

MCIIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOMN JEATETbHOCTH U TOBCETHEBHOM KU3HMU:

2.37

IUTSL UCCIIeTOBaHMS (MOJICITUPOBAHMS) HECIIOKHBIX
MPaKTHYECKUX CUTYaIli Ha OCHOBE U3YYCHHBIX (hOPMYIT
Y CBOWCTB GuUryp;

2.38

BBIYHCIICHUSI 00HEMOB | IITOIIA ICH TTOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJ NPU PELIEHUH MPAKTUYECKUX
3aJ1a4, UCTOIB3Ys MPU HEOOXOIMMOCTH CIIPABOYHUKH H
BBIUHUCIIMTEIBHBIE YCTPOMCTBA.

2.39

pemaTh MpocTeiime KOMOMHATOPHBIE 3a/1a4d METOJIOM
nepedopa, a TakKe C UCIOJIb30BAHUEM U3BECTHBIX

hopmy;

2.40

BBIYMCIIATH B IPOCTEHIINUX CIydasiX BEPOSATHOCTH
COOBITHH HAa OCHOBE MOJCYETA YHCJIa UCXOA0B;

241

JUISl aHAJIN3a PEATIbHBIX YMCIIOBBIX JAHHBIX,
MPEICTABICHHBIX B BUJE AUArpamm, rpaukos;

2.42

aHaJIM3a I/IH(bOpMaI_[I/II/I CTaTUCTHUYCCKOI'O XapaKTcpa.

1.4. PexomMeHyeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOTrPaMMbl JTUCIUIIUHBI:
MaKCHUMaJbHBIA 00beM yueOHOM Harpy3ku oOyuatomierocs 423 yaca (0B), B TOM YHCIIE:
o0BeM ayTUTOPHOU y4eOHOM Harpy3ku oOydaromierocs 282 daca (oB);

0o0BeM BHEayaUTOPHOM paboThl oOy4varomierocs 141 gaca (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 423
O0beM ayauTOpHOI Y4eOHOM HATPY3KH 282
B TOM YHCJIE:
nabopaTopHbIE pabOTHI 0
IIPAKTUYECKUE 3aHATUSA 144
O0beM BHeayIMTOPHOI padoThl 00y4YaK0IIErocsi 141

[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 eTUHMIBI JINYHOCTHBIE,
MeTanpeJaMeTHbIe,
npeaMeTHbIe
1 2 4 5 6 7
Paznen 1 Pa3BuTHE NOHATHS 0 YHUCJTIE 14
Tema 1.1 IMonsiTHeE WEJIbIX, PAMOHAJBHBIX U IEHCTBUTEIbHBIX YHCEJ 7
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 |Llenble u panioHaabHbIC YKCTA U ICUCTBUS HAJ HUMHU. 1 2.4 14,2.1,3.1
Teopus
augrue 1.1.4 |BrimonHenue nelcTBUM Haa JeUCTBUTENbHBIMU YHUCIAMH. 1 2.6 1.2,2.2,3.2
MPaKTUYECKOe
3aHSTHE
3anstue 1.1.5 |[IpubmmkeHHOe 3HaU€HUE BETMUMHBI. AOCOIIOTHAS MOTPEIIHOCTb, 1 2.2 1.2,2.1,3.1
TEeOpHs OTHOCHUTEJIbHAS MTOTPEITHOCTb.
3anstue 1.1.6 |AOcCoa0THAS MOTPEITHOCTh, OTHOCUTEIbHAS TTOTPEITHOCTD. 1 2.1,2.2 1.2,2.3,3.2
TEeOpHst
3anstue 1.1.7 |IIpaktudeckas padbora Ne 1 Pemenue 3amannii Ha HaX0XKJICHHUE 1 2.1,2.2,2.6 1.2,29,33 1.1,2.1,2.2,2.4,
MpaKTHYeCKoe |aOCOIIOTHON U OTHOCUTENHHOM MOTPEIIHOCTEH. 2.6
3aHATHE
Tema 1.2 IToHsiTME KOMIIEKCHOTO YHCJIa 7
3anstue 1.2.1 |IloHsTHE KOMIUIEKCHOTO YKca (anredpandeckas 3anuch, n3oopaxkenue| 1 2.1 1.5,2.4,3.1
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Teopus HAa TJIOCKOCTH)

3anstue 1.2.2 |Pemenwue 3a1a4 Ha n300pakeHUE KOMIUIEKCHBIX YHCEN Ha TUIOCKOCTH. 1 2.1 14,2.1,34
IIPAKTHYECKOE

3aHATHE

3anarue 1.2.3 |Breimonnenue neicTBUN HaJl KOMIIJICKCHBIMH YHCJIaMU, 3aJIJaHHBIMH B 1 2.1 14,2.3,34
MpaKTHYeCcKoe |anredpandeckoit popme.

3aHATHE

3anarue 1.2.4 |Pemenune 3a71a4 Ha BEITIOJIHEHUE IeHCTBHI HaJl KOMIIICKCHBEIMU 1 2.1 14,24,34
MPaKTUYECKOE |JMCIIaMU, 33JJaHHBIMU B alreOpandeckoit popme.

3aHsTHE

3ansarue 1.2.5 |BbinonHeHue perieHnid KBaipaTHbIX YPAaBHEHUH ¢ OTPULIATEIbHBIM 1 2.20 1.5,2.3,34
NPaKTUYECKOE |AMCKPUMHHAHTOM.

3aHsTHE

3anstue 1.2.6 |BoinonHeHue perieHni KBaipaTHbIX YPABHEHUN € OTpULIATEIbHBIM 1 2.21 1.9,2.2,34
NPAaKTUYECKOE |AMCKPUMHHAHTOM.

3aHsTHE

3anstue 1.2.7 |Bemonnenue kKoHTposbHOU paboTel Nel o Teme: "KomriekcHbie 1 1.2,2.8,2.21 1.1,2.3,3.2 2.20,2.2,2.21
TEeOpUst gucia."

Pa3nen 2 YpaBHeHUsS M HEPABEHCTBA 12

Tema 2.1 YpaBHeHnus 5

3anstue 2.1.1 |Jluneiinbie ypaBHeHUs. PABHOCHIBHOCTH YpaBHEHUI. 2.1 1.9,2.3,3.3
Teopus

3anstue 2.1.2 [[Ipaktudeckas padora Ne 2 : PemeHue TMHEHHBIX ypaBHEHHIA. 1 2.20 1.5,2.2,34
HPaKTUYEeCKOe

3aHsTHE

3anstue 2.1.3  |CucreMbl ypaBHEeHH. PaBHOCHMIIBHOCTH CHCTEM. 1 2.20 14,2.3,34
TEOpHs

3anstue 2.1.4 |I[Ipaktuueckas padorta Ne 3 M3o0paxeHne Ha KOOPAUHATHON 1 2.20 1.5,2.4,3.4
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IIPaKTUYECKOE

IJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUI U CUCTEM YPAaBHEHMI C

3aHsTHE JIByMsI IIEPEMEHHBIMH.
3anstue 2.1.5 |HppaunoHanbHble ypaBHEHHUS. 1 2.20 1.2,2.1,3.2

TEOpHsI

Tema 2.2 HepaBencrBa 7

3ansarue 2.2.1 |HepaBeHcTBa U CUCTEMBI HEPABEHCTB. 2.20 1.2,2.2,3.2

Teopus

3anstue 2.2.2 |[Ipaktudeckas padora Ne 4 M3o0paxeHue Ha KOOpIUHATHOMN 1 1.3,2.22 1.7,2.4,3.4

IIPAKTUYECKOE |IJIOCKOCTH MHOXECTBA PEIIEHUH HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

3aHATHE

3anstue 2.2.3 |M3yunuTh palOHaIbHBIE U UPPALIMOHAIIbHBIE HEPABEHCTBA. 1 2.20 1.9,2.5,34

IPAKTHYECKOE

3aHATHE

3anstue 2.2.4 |Metoa UHTEPBAIOB. 1 2.20 1.8,2.4,33

MPAKTHYECKOE

3aHsTHE

3ansrue 2.2.5 |Pemenue nppalnoHaIbHBIX HEPABEHCTB 1 2.21 1.5,2.7,3.4

HPaKTUYECKOe

3aHsTHE

3ansrue 2.2.6 |IIpaxtuueckas padora Ne 5 Pemienue npumMeposB 1o aaropuTMmy mo 1 2.20 1.7,2.5,3.4

NPaKTUYECKOE [TeMe: pelleHne ypaBHEHUH U HEpPaBEHCTB.

3aHsTHE

3anstue 2.2.7 |BrimonHenne KOHTPOJIbHOU paboThl No2 mo Teme: «Pemenue 1 1.3,2.4,2.20,2.21, 1.7,2.4,3.4 1.3,2.20,2.21,
TEeOpUst YPaBHEHUHN U HEPABEHCTBY» 2.22 2.22
Pa3nea 3 KopHu, crenenn u torapupmsol 36

Tema 3.1 Kopuu u crenenu 7

3anstue 3.1.1 |Kopuu u crenenu. Kopau HaTypanbHOMN CTENEHU U3 YUCIIA U UX 1 24 1.9,2.4,34

Teopus CBOICTBA
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3anstue 3.1.2 |IIpakTudeckas padora Ne 6: Pemnenne 3a1a4 Ha mpeoOpa3oBaHue 1 2.4 1.4,2.1,3.2
IIPAKTUYECKOE |BBIPAXKEHUH, COiep KallUX KOPHU HATYPAJIbHOU CTEIICHH.

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
MPaKTUYECKOE |pallMOHATBHBIMH IMOKA3aTEISIMU.

3aHATHE

3anarue 3.1.5 |Crenenu ¢ AeHCTBUTENLHBIMH ITOKA3aTEIAMU. 1 2.4 1.5,2.3,34
TEeOpHst

3anarue 3.1.6 |CBolicTBa CTENEHH C AEHCTBUTEILHLIM IOKa3aTEIEM 1 2.20 1.2,2.4,34
TEOpUst

3anstue 3.1.7 |IIpaktuueckas padora: Ne 7 Pemenue 3a1ad 1 ynpaxHeHUH Ha 1 2.4,2.18 1.5,2.1,3.4
MPAaKTHYECKOe |MPUMEHEHHE CBOMCTB CTENEHU C IeHCTBUTEIbHBIMU ITOKa3aTeNsIM

3aHsTHE

Tema 3.2 Jlorapugmsi 10

3anstue 3.2.1 |Jlorapudm yncna. OCHOBHOE JIOrapu(PpMUUECKOE TOKAECTBO. 1 23 1.9,2.4,34
TEOpUst

3ansatue 3.2.2 |Pemenue 3agau Ha MpUMEHEHHE OCHOBHOT'O JIOTapU(pMUIECKOro 1 24 1.5,2.8,3.4
MPAaKTHYECKOe |TOXKIECTBA. U CBOMCTB Jorapudma

3aHsTHE

3anstue 3.2.3 [Jlorapupmer. OcHOBHBIE CBOWCTBA JIOTapU(pMOB. 1 2.21 1.9,2.4,34
MPAKTHUECKOE

3aHsTHE

3anstue 3.2.4  |[Ipaktuueckas pabora Ne 8§ : Pemenue 3a1a4 u yrpakHeHUH Ha 1 24 1.7,2.4,3.4
MPAaKTHYECKOe |MPUMEHEHHE OCHOBHBIX CBOMCTB JIOTapr(pMOB.

3aHSTHE

3anstue 3.2.5 |HatypansHbie ToTapudMBI. 1 2.3 1.11,2.4,3.4
TEeOpHst
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3anstue 3.2.6 |/lecaruunbie jorapu@msl. 2.4 1.5,2.5,34
Teopus
3anstue 3.2.7 |Pemenue 3a1a4 v ynpakHEeHUI Ha TPeoOpa30oBaHNUE BbIpAKEHUI 24 1.5,2.4,34
NPaKTUYECKOE |comeprKalluX HaTypalbHbIC U IECATHYHBIC JIOTapU(MBI.
3aHsTHE
3anstue 3.2.8 |[IpaBuna nericTBuii ¢ morapudmamu. 2.3 1.2,2.3,34
Teopus
3anstue 3.2.9 |Pemenue 3a1a4 Ha IPUMEHEHHE TTPABWIT JCHCTBUI ¢ JorapudMamu. 2.8 1.13,1.14, 2.8, 3.8
MPAKTHYECKOE
3aHsTHE
3anstue 3.2.10 |Ilepexoa kK HOBOMY OCHOBAHHIO. 2.6 1.5,2.5,34
IIPAKTHUYECKOE
3aHsTHE
Tema 3.3 IIpeoOpa3oBaHue paluOHAJIBLHBIX BbIPAsKeHU
3anstue 3.3.1 |IIpeoOpa3oBaHue parMOHAIBHBIX CTETICHHBIX BBIPAKCHUM. 2.6 1.2,2.4,34
IPAKTHYECKOE
3aHATHE
3anstue 3.3.2 [Pemenue 3agau u ynpakHeHui Ha mpeoOpa3oBaHUe pallMOHAIBHBIX 24 1.2,2.1,3.1
MPAKTUYECKOE |CTENEHHBIX BHIPAKEHUH.
3aHsTHE
Tema 3.4 IIpeoOpa3oBanne HppanMOHAJIBHBIX, CTENIEHHBIX U NMOKAa3aTeJbHbIX

BbIpasKeHHH.
3anstue 3.4.1 |IIpeoOpa3oBaHne UPpaIMOHATIBLHBIX CTEIICHHBIX BBIPAXKEHUH. 2.4 1.5,2.1,34
Teopus
3anstue 3.4.2 |Pemenue 3a1a4 u ynpaxHeHH Ha mpeoOpa3oBaHre UPPALMOHATIbHBIX 2.6 1.8,2.6,3.2
IIPAKTUYECKOE |CTEIIEHHBIX BHIPAKEHUM.
3aHSTHE
3anstue 3.4.3 |IIpeoOpa3oBanue MOKa3aTEIbHBIX BBIPAXKEHUH. 2.6 1.2,2.1,34
Teopus
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3anstue 3.4.4 |IIpeoOpa3oBaHue MOKA3aTEIbHBIX BBIPAXKEHUH. 1 2.4 1.5,2.4,34
Teopus
3anstue 3.4.5 |Pemenue 3a1a4 u ynpaxHeHUH Ha mpeoOpa3oBaHre OKa3aTEIbHbIX 1 2.6 1.5,2.7,3.4
IIPAKTUYECKOE |BBIPAXKEHUIA.
3aHsTHE
Tema 3.5 IIpeoOpa3oBanue jJorapugpMuyecKuX BbIpaKeHU 2
3anstue 3.5.1 |IIpeoOpa3oBanue norapupMUYECKUX BHIPAKCHHIA. 1 2.6 1.7,2.1,3.4
Teopus
3anstue 3.5.2 |IIpaktudeckas pabora Ne 9 Pemenue 3amau u ynpaxHeHU Ha 1 1.3 1.12,2.1,3.2 1.2,2.18,2.3, 2.6,
NpakTUYecKoe [mpeoOpazoBaHKE JOrapuPMUUECKUX BBIPAKEHUI. 2.8
3aHsTHE
Tema 3.6 Pemenue nmpocrelinx noKa3aTejJbHbIX U JJOTapU(PMUIECKUX 10

YPaBHEHHUIl U HEPABEHCTB.
3anstue 3.6.1 |Pemienne npocTeHmx noka3aTeabHbIX ypaBHEHUH. 1 2.4,2.10,2.12 19,24,34
Teopus
3ansarue 3.6.2  |Pemenue npocTelnnx NoKa3aTeNbHbIX YPaBHEHUH. 1 2.20 1.5,2.1,3.4
MPAKTHYECKOE
3aHsTHE
3ansarue 3.6.3 |Pemenue nokasareabHbIX YpaBHEHHUM, CBOASIINXCS K IPOCTEUILINM. 1 2.20 14,2.1,34
Teopus
3ansarue 3.6.4 |Pemienue noka3arenbHbIX YPaBHEHUH, CBOJAAIINUXCS K TPOCTEHIITAM. 1 2.20 1.5,2.3,34
IIPAKTHYECKOE
3aHATHE
3anstue 3.6.5 |Pemenue npoctedmmx sorapuMU4ecKUx ypaBHEHU 1 2.20 1.5,2.3,34
Teopus
3anstue 3.6.6 |Pemenue npocTelmmx JorapuMUIECKUX YpaBHEHUN 1 2.20 1.2,2.1,34

NPaKTHYECKOE
3aHATHE
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3anstue 3.6.7 |lIpaktuueckas padora Ne 10 BeimonHeHue penieHus 1 2.4 1.4,2.1,3.4
NpakTU4YecKoe |morapudMuieckux ypaBHEHUH, CBOISAIIMXCS K MIPOCTEHIIIIM.

3aHATHE

3anstue 3.6.8 |BrimonHeHue penieHus JorapupMUIECKIX YpaBHEHUH, CBOASIINXCS K 1 2.20 1.1,2.1,3.4
IIPAaKTUYECKOE |IIPOCTEHUIINM.

3aHsTHE

3anstue 3.6.9 |Iloka3zarenbHble HEPABEHCTBA. 1 2.4 1.1,2.1,34
HPaKTUYECKOe

3aHsTHE

3anstue 3.6.10 |Beimonnenue koHTposibHOM paboTel Ne 3 o Teme «KopHH, cTeneHn u 1 2.4,2.8,2.10,2.22 1.12,2.1,3.4 2.10,2.12,2.18,
Teopus JorapudMbD» 2.8
Pa3nen 4 IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE 21

Tema 4.1 IIpsimble B mpocTpaHCcTBe 3

3anstue 4.1.1 |B3aumHoe pacnonoxeHue IByX MpsIMbIX B IPOCTPAHCTBE. 1.2 1.2,2.1,3.6
TEOpHs

3ansatue 4.1.2  |: Pemenue 3a1a4 ¥ ynpa)xHEHUI Ha B3aMMHOE PacIlOJIOKEHHUE ABYX 1 2.31 1.8,2.1,3.6
MPAKTUYECKOE |MPSIMBIX B IPOCTPAHCTBE.

3aHsTHE

3ansarue 4.1.3  |[lapamienbHOCTb NPSMON U IJIOCKOCTH. 1 2.10 1.2,2.2,3.6
HPaKTUYECKOe

3aHsTHE

Tema 4.2 Il10ckocTH B IPOCTPAHCTBE 11

3anstue 4.2.1 |IlapanienbHOCTh MIIOCKOCTEH. 1 2.29,2.33 1.7,2.5,3.6
Teopus

3anstue 4.2.2 |IIpaktuueckas padora :Ne 11 [lepnenauKyIsipHOCT IPAMONA U 1 2.28 1.1,2.1, 3.1
NPaKTUYECKOE |MIIOCKOCTH.

3aHsTHE

3anstue 4.2.3  |[lepneHaukynsip ¥ HAKJIOHHAs. 1 2.28 1.12,2.4,3.6

ctp. 19 u3 104




Teopus

3ansarue 4.2.4 |Pemenue 3amad no TeMe NepreHIUKYJISP U HAKJIIOHHAS. 2.28 1.8,2.1,3.6
IIPAKTHYECKOE

3aHATHE

3ansarue 4.2.5 [Yron Mexay nNpsMou U MIOCKOCTHIO. 2.28,2.31 1.5,2.8,3.6
Teopus

3anstue 4.2.6 |Pemenue 3a1a4 v ynpa)KHEHUI Ha ONpPEIENIEHNE YTIila MEeXAy IpsIMON 1 2.28,2.31 ,2.2,3.6
IIPAKTUYECKOE |MJIOCKOCTBIO.

3aHsTHE

3ausarue 4.2.7 |JIByrpaHHbIil yroi. 2.28 1.4,2.3,3.6
Teopus

3anstue 4.2.8 | TpexrpaHHbli yroi. 2.28 1.2,2.1,3.6
Teopus

3anstue 4.2.9 |Yron Mex1y MIOCKOCTAMH. 2.29 1.5,2.2,3.6
MPAKTHYECKOE

3aHsTHE

3anstue 4.2.10 |[IlepneHauKyIsIpHOCTD BYX IJIOCKOCTEM. 2.28,2.31,2.33 1.2,2.3,3.6
Teopus

3anstue 4.2.11 |[Ipaktuueckast pabora Ne 12: Pemenue 3a1a4 u ynpaxHeHH Ha 2.28,2.29, 2.31, 19,2.3,3.6 2.28,2.29,2.31,
IIPAKTUYECKOE |MEPIEeHIUKYISIPHOCTD JIBYX IJIOCKOCTEHN 2.33 2.33
3aHATHE

Tema 4.3 I'eomeTpnyeckune npeodpa3oBaHusi NPOCTPAHCTBA.

3anstue 4.3.1 [['eomerpuyeckue mpeoOpa3oBaHus MPOCTPAHCTBA: MAPATIICTbHBIN 2.28 1.9,2.5,3.6
Teopus MEPEHOC, CHMMETPHSI OTHOCUTEIHHO TIOCKOCTH.

3anstue 4.3.2 |Peunienue 3agaHuil Ha TeOMETPUYECKHE TPEOOpa30BaHUS 2.33 1.2,2.4,3.6
IPAKTUYECKOE |[IPOCTPAHCTBA: MapalIeNbHbIN IEPEHOC, CAMMETPUS OTHOCUTEIBHO

3aHATHE MJIOCKOCTH.

3ansarue 4.3.3  |[lapamienbHoe NIPOEKTUPOBAHUE. 2.31 1.2,2.7,3.6
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Teopus

3ansarue 4.3.4 |[lmomaas opTOroHaILHON MPOEKITUH. 1 2.38 19,24, 32
IIPAKTHYECKOE

3aHATHE

3anstue 4.3.5 |M300pakeHne MPOCTPAHCTBEHHBIX (QUTYP. 1 2.30 1.9,2.5,3.6
Teopus

3anstue 4.3.6 |Pemenue 3a1a4 v ynpaxHeHU Ha H300paKeHHe MPOCTPAHCTBEHHBIX 1 2.31 1.5,2.5,3.6
npakTudeckoe |duryp.

3aHsTHE

3anstue 4.3.7 |KontponsHas padora Ne 4 mo teme «IIpsimble U TIIOCKOCTH B 1 2.28 1.4,2.1,3.6 2.30,2.31,2.38
IIPAKTUYECKOE |[IPOCTPAHCTBEY.

3aHATHE

Pa3zpen 5 KoopanHatsl 1 BEeKTOPbI 21

Tema 5.1 KOOPAUHATHI U BEKTOPbI 21

3anstue 5.1.1 |IIpsamoyronbHas (qekapToBa) CCTEMa KOOPJAUHAT B IPOCTPAHCTBE. 1 2.31 1.2,2.3,3.6
Teopus

3anstue 5.1.2 |Pemenue 3aganuii Mo TeMe NpsMOYTOJIbHAs (IeKapToBa) CHCTEMA 1 2.7 1.5,2.2,3.8
[IPAKTUYECKOE |KOOpJMHAT B IPOCTPAHCTBE.

3aHATHE

3anstue 5.1.3 |Dopmyna pacCTOSIHUS MEXAY ABYMsI TOUKaMHU. 1 2.31 1.2,1.3,24,3.2
MPAKTHYECKOE

3aHATUE

3anstue 5.1.4 |[YpaBHeHus cdepsbl, IIIOCKOCTH U MPSIMOIA. 1 2.32,2.38 1.7,2.1,3.3
Teopus

3anstue 5.1.5 |Pemenue 3anay u ynpakHeHUI Ha ypaBHEHUS c(epbl, TNIOCKOCTH U 1 2.32 1.5,2.1,3.2 2.29,2.31,2.33
IIPAaKTUYECKOE |IPSAMOM..

3aHATHE

3anstue 5.1.6 |Bektopsl 1 1.3 1.2,2.1,3.2
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Teopus

3ansarue 5.1.7 |[CrnoxeHne BEKTOPOB. Y MHO)KEHUE BEKTOPA Ha YUCJIO. 2.31 1.5,2.3,3.6
TEOPHS

3anstue 5.1.8 |Pemenue 3aganuii Ha ONpeeICHUE MOJTYJISI BEKTOPA, Ha CII0KEHHE 2.31 1.2,24,3.6
Teopus BEKTOPOB.

3anstue 5.1.9 |Pemenue 3aganuii Ha YMHOKEHHUE BEKTOPA HA YUCIIO. 1.3,2.31 1.5,2.7,3.6
PaKTUIECKOe

3aHATHE

3ansrue 5.1.10 |Pemenue 3anay u ynpakHeHui no teme «BeKkTopsi». 2.18,2.36 1.8,2.4,3.3
MPAKTHYECKOE

3aHATHE

3anstue 5.1.11 |Pa3noxxeHne BeKTopa 1o HaNpaBICHUSIM. 2.31 1.8,2.9,3.6
Teopus

3anstue 5.1.12 |Yron Mexay IByMsl BEKTOpamHu. 2.32 1.13,2.7,3.6 1.3,2.30, 2.32,
MPAKTHYECKOE 2.36
3aHATHE

3anstue 5.1.13 |Koopaunats! BekTopa. 2.31 ,2.1,3.2
MPAKTHYECKOE

3aHATHE

3anstue 5.1.14 |[Ipaktuueckas padora Ne 13: Pemenue 3ai1au Ha onpeeneHme 2.31 1.5,2.7,3.3
MPAaKTHYECKOe |KOOpJIMHAT BEKTOPOB.

3aHATHE

3anstue 5.1.15 |Pemenue 3anay v ynpakHEeHUI Ha ONpe/IesIeHNEe CKaIsIPHOTO 2.31 1.7,2.2,3.2
NPaKTUYECKOE |Mpou3BeeHNsI BEKTOPOB.

3aHATHE

3ansarue 5.1.16 [Mcnonb30BaHre KOOpAUHAT U BEKTOPOB MPH PEIICHUU 2.36 1.14,2.4,3.3
TEOPHS MaTeMaTHYeCKUX U MPUKIIaIHBIX 3a/1a4.

3anstue 5.1.17 |Mcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PELLICHUU 2.36 1.4,2.3,3.2

Teopus

MATCMAaTHYCCKUX W IIPUKIIAJIHBIX 3a1a4.
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3ansTtue 5.1.18 |M3yueHue npoekuy BEKTOpa Ha OCh 1 2.31 1.2,2.4,3.3
MPaKTUYECKOe

3aHATHE

3ansarue 5.1.19 |HaxoxneHue npoekunii BEKTOPOB Ha OCU 1 2.31 1.9,2.4,3.2
MIPaKTUYECKOE

3aHITHC

3ansrue 5.1.20 |mo Teme: Pemenue 3ana4 v ynpaxseHuil no reme «KoopauHatel u 1 2.31 1.5,2.3,3.6
MPAKTUYECKOE |BEKTOPHD».

3aHITHC

3anstue 5.1.21 |Beinonnenne KOHTposibHOM paboTel Ne 5 o Teme «KoopauHaTel u 1 2.30,2.31,2.32 19,2.5,3.5 1.3,2.31, 2.32,
Teopus BEKTOPBI» 2.33,2.7
Pa3nen 6 JJ1eMeHTbl KOMOMHATOPUKH 10

Tema 6.1 OcHOBHBbIE MOHATHS KOMONHATOPUKHU 5

3anstue 6.1.1 |OcHOBHBIC TOHATHS KOMOMHATOPHKH. 1.5,1.6,2.39 14,2.7,3.4
TEOpHs

3anstue 6.1.2 |Ilogcuer uncna pa3MeleHuid, IEPECTaHOBOK, COUETAaHUM. 1 1.4,2.39 1.2,2.8,3.7
TEOpHs

3ansarue 6.1.3 |Pemenue 3amad Ha MOJICYET YKCIIA IEPECTAHOBOK U Pa3MEIICHHI. 1 2.39 19,2.7,3.7
MPaKTUYECKOE

3aHATHE

3ausarue 6.1.4 |Pemenue 3aga4 Ha NOACUET YKUCIIA COUETAHUM. 1 2.39 1.5,2.3,3.7
MPaKTUYECKOe

3aHATHE

3anstue 6.1.5 [IIpaktuueckas padora Ne 14: Pemenue 3a1a4 Ha nepe©op BapUaHTOB. 1 2.39 1.13,2.7,3.7
MIPaKTUYECKOE

3aHITHC

Tema 6.2 ®opmy.a bunoma Heorona 5

3anstue 6.2.1 |Dopmyna bmaoMa HeroTona./ 2.39 1.1,2.1, 3.1
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Teopus

3ansTtue 6.2.2 |Pemenue 3aganuii Ha npuMeHeHue Ghopmyisl OnHoMa HeroToHa. 1 2.39 1.5,2.7,3.3
IIPAKTHYECKOE
3aHATHE
3ansarue 6.2.3 |Tpeyronpuuk [Tackans. 1 2.39 1.8,2.4,3.7
IPAKTHYECKOE
3aHATHE
3anstue 6.2.4 |Pemenue 3anau u ynpaxsaenui no reme gopmyna 6uaoma HerotoHa. 1 2.39 1.15,2.3,3.7
MPAKTHYECKOE
3aHsTHE
3anstue 6.2.5 [BpimonHeHne KOHTPOIBHOM paboThl Ne 6 o Teme «DIIeMEeHTBI 1 2.39 1.4,2.7,3.7
Teopus KOMOMHATOPHUKINY.
Paznen 7 JJieMeHThI TEOPHH BEPOSITHOCTEH. JJIeMeHThI MATEMAaTHYECKOM 11

CTATHCTHKH.
Tema 7.1 JJ1eMeHThI TEOPUH BEPOSITHOCTEI. 4
3anstue 7.1.1 |CoObiTHE, BEPOSITHOCTD COOBITHS, CJI0KEHUE BEPOSTHOCTEM. 1 1.6,2.40 ,2.1,2.7,3.7
Teopus
3anstue 7.1.2 | YMHOXeHUE BeposTHOCTEH. [IoHATHE 0 HE3aBUCHMOCTH COOBITHH. 1 2.40 14,29, 3.7
MPAKTHYECKOE
3aHsTHE
3anstue 7.1.3 |YucnoBble XapaKTEPUCTUKHU JUCKPETHON CIIy4aiHOM BEJIUYUHBI. 1 2.39 1.8,2.1,3.7
IIPAKTHUYECKOE
3aHsTHE
3anatue 7.1.4 |IloHaTue o 3aK0HE OONBIINX YHCE. 1 2.40 19,2.1,3.7
IIPAKTHYECKOE
3aHATHE
Tema 7.2 JJIeMEeHThI MATEMATHYECKON CTATUCTHKH. 7
3anstue 7.2.1 |IIpeacraBnenue naHHBIX (TaONULBL, AUATPAMMBI, TPA(UKH). 2.40 1.5,2.1,3.7
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Teopus

3anarue 7.2.2 |W3ydeHue TeM- reHepagbHasi COBOKYIHOCTh, CPEIHEE 1 2.42 1.9,2.8,3.7

MPaKTHYeCKoe |apudMeTHuecKoe, MeIMaHa.

3aHATHE

3anstue 7.2.3 |IIpakTudeckas padora Ne 15: Pemenue 3a1anuii Ha peACTaBICHUE 1 2.40,2.41 1.4,2.1,3.7

MPaKTUYECKOE |/IaHHBIX, TEHEPAIbHYIO COBOKYITHOCTh, CPEIHEE apu(PMETHUECKOE,

3aHATHE MeNaHy.

3anarue 7.2.4 |IlonsTue o 3agadyax MaTeMaTHYECKOM CTATUCTHUKH. 1 2.40 1.8,2.8,3.7

MIPaKTUYECKOE

3aHATUE

3anstue 7.2.5 |Peumienue 3a7a4 U yIpakHEHHM 1O TEMe IeMEHThl MaTeMAaTHUECKOM 1 2.39,2.41 1.7,2.1,3.7

MPAKTUYECKOE |CTaTUCTHUKH.

3aHsTUE

3anstue 7.2.6 |BoinonHeHne KOHTPOJIbHOU paboThl No7 1o Teme "DneMeHThI 1 1.4,1.5,2.39,2.42 1.5,2.3,3.7 1.6, 2.39, 2.40,
Teopus MaTeMaTUYeCKON CTaTUCTUKU'". 2.41
3anstue 7.2.7 |MToroBoe 3aHsATHE MO TEME «DJIIEMEHTbI TEOPUU BEPOSTHOCTEN U 1 2.21,2.40,2.42 1.9,2.7,3.7 1.4,1.5,2.36, 2.40,
IIPaKTUYECKOE |MaTEMaTUYECKON CTaTUCTUKH» 2.42
3aHATUE

Pa3nen 8 OCHOBBI TPUTOHOMETPHHU 31

Tema 8.1 YucnoBast OKPY:KHOCTh 8

3anstue 8.1.1 |Pemenue 3aganuii Ha oNpeeeHUe TPaayCHON U paluaHHON 2.6 1.2,2.1,3.1

MPaKTUYECKOE |BEJIMYUHBI YTIJIOB.

3aHSTHE

3ansarue 8.1.2 |[CuHycC, KOCHUHYC, TAHT€HC, KOTAHT€HC JEUCTBUTEIBLHOIO YHCIIA. 1 2.6 14,2.1,3.2

TEOpHst

3anstue 8.1.3 |3HaKku ¥ 3HaUEHUsI CUHYCA, KOCUHYCA, TAHI€HCAa U KOTAaHT'€HCa 1 2.6 1.5,2.8,34

Teopus

3anstue 8.1.4 [CooTHoIIeHHE MEX 1y TPUTOHOMETPHUUECKUMH (PYHKIIUSIMH OJHOTO 1 2.6 1.9,2.4,34
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Teopus apryMeHTa COOTHOILIEHUE MEKIY TPUTOHOMETPUUYECKUMHU (PYHKIUAMU

OJIHOT'O apryMeHTa
3anstue 8.1.5 [IIpaktuueckas padorta Ne 16 : Pemenue 3a1au u ynpaxHeHUH Ha 2.10 ,2.3,3.3
MPAKTHYECKOE |COOTHOIIEHUE MEXKIY TPUTOHOMETPHUUECKUMHU (DYHKIUSIMU OJTHOTO
3aHsTHE apryMeHTa COOTHOIIEHUE MEX/y TPUTOHOMETPHUECKUMH (PYHKITUSIMH

OJTHOTO apryMeHTa
3anstue 8.1.6 |YeTHOCTb U HEUETHOCTh TPUTOHOMETPHUECKUX (PYHKITHIA. 2.4 1.8,2.2,3.4
Teopus
3anstue 8.1.7 |[IpaxTuueckas pabora Ne 17 : Pemienue 3ajanuii Ha IpUMEHEHHE 24 1.9,2.7,3.4
NPAaKTUYECKOE [UETHOCTH U HEYETHOCTHU TPUTOHOMETPUUYECKUX (PYHKLUI
3aHsTHE
3anstue 8.1.8 |HaxoxaeHue oHON TPUTOHOMETPUUYECKON (DYHKIIMH TI0 3aJaHHOMY 2.4 1.8,2.3,3.3
IPAKTUYECKOE |3HAYEHUIO APYTOM.
3aHATHE
Tema 8.2 Dopmy.Jibl CJI0KEHUS] M IPUBEACHUS.
3ansarue 8.2.1 |DPopMyJibl CIOKEHUS. 2.6 1.1,2.1, 3.1
Teopus
3ansTtue 8.2.2 |Pemenue 3a1a4 v ynpakKHEHUH Ha MPUMEHEHHE (POPMYIT CIIOKECHUS U 2.6 1.2,2.1,34
IIPAKTUYECKOE |[IPUBENCHUS.
3aHATHE
Tema 8.3 Tpuronomerpuyeckue popmy.ibl JBOHHOI0 U MOJTOBUHHOIO

aprymMeHra.
3ansrtue 8.3.1 |Tpuronomerpuyeckue GyHKIUHU IBOHHOTO apryMeHTa 24 1.5,2.3,34
Teopus
3anstue 8.3.2 |Tpuronomerpuueckue GyHKINHU MTOJIOBUHHOTO apryMeHTa 24 ,2.1,3.6
Teopus
3ansrtue 8.3.3 |[Ipeobpa3oBanue BbIpaXeHHUH ¢ MOMOLILIO (POPMYIT JBOMHOTO U 2.4 1.5,2.4,3.3
IPAKTUYECKOE |[TOJIOBUHHOT'O apryMEHTA.
3aHATHE
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3ansrtue 8.3.4 |BoipakeHue TpUroHoMeTpuUecKuX (HYHKIUH yepe3 TAaHTeHC 2.6 1.2,2.1,3.3
Teopus IIOJIOBUHHOT'O apryMEHTA.
Tema 8.4 IIpeoOpa3oBaHusi npousBeAeHUs TPUTOHOMETPHYECKUX QYHKUIMI B

CYMMY M Pa3HOCTb, 1 HA00OPOT.
3anstue 8.4.1 |I[IpeoOpa3oBanus MpoU3BEACHUS TPUTOHOMETPUYECKUX (PYHKINHN B 2.6 1.12,1.9,2.5,3.3
Teopus CYMMY M Pa3HOCTb, U HA00OPOT
3anstue 8.4.2 |Pemenue 3a1a4 v ynpakKHEeHUH Ha MpeoOpa30BaHuUs TPOU3BEICHUS 2.6 1.5,2.7,3.3
NPaKTUYECKOE |TpUroHOMEeTpuuecKuX (PYHKIHMI B CYMMY U pa3HOCTb, 1 HA00OPOT
3aHATHE
3anstue 8.4.3 |I[IpeoOGpa3oBanue MPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKECHUH. 24 1.5,2.2,34 24,2.6
Teopus
3anstue 8.4.4 |Pemenue 3a1a4 v ynpaKHEHHH Ha MpeoOpa3oBaHUE MPOCTEHIITHX 2.6 1.13,2.3,3.3
IPAKTUYECKOE |TPUTOHOMETPUUECKUX BBIPAKEHUH.
3aHATHE
Tema 8.5 CgoiicTBa ¥ rpa)MKU M TPUTOHOMETPUYECKUX PYHKIIUIA.
3anstue 8.5.1 |CsoiicTBa u rpaduk QyHKIUH, y=sin X; y=C0S X 2.35 1.3,2.3,33
Teopus
3anstue 8.5.2 |CsoiicTBa u rpadguk QyHKINHN , y = tg X; y = ctg X 2.4 1.2,2.2,3.2
Teopus
3anstue 8.5.3 |CoiicTBa u rpaduk QyHKINU y = tg X; y = ctg X 2.4 1.7,2.8,3.2
MPAKTHUECKOE
3aHsTHE
3ansrtue 8.5.4 |OOpaTHble TPUrOHOMETpHUUYECKUE QYHKIUH. 2.12 1.2,2.8,34
Teopus
Tema 8.6 Tpuronomerpuyeckue ypaBHeHHs U HEPABEHCTBA.
3ansrtue 8.6.1 |IIpocreiinye TPUroHOMETPUUECKHUE YPABHEHUSI. 2.20 1.3,2.5,3.2
Teopus
3ansrue 8.6.2 |IIpocreiimye TPUroHOMETPUUECKHUE YPABHEHUS. 24 1.3,2.3,33

ctp. 27 u3 104




MPAKTHYECKOE
3aHsTHE
3ansrue 8.6.3 |PemieHue TpUroHOMETPUUECKUX YPaBHEHH, CBOISIINUXCS K 1 24 1.2,2.3,34
Teopus MPOCTEUILIAM.
3ansarue 8.6.4 |PemieHue TpPUroHOMETPUYECKUX YPaBHEHUH. 1 2.20 1.4,2.5,3.8
IPAKTHYECKOE
3aHATHE
3anstue 8.6.5 |IIpaktuueckas pabora Ne 18 : Perienue TpUroHoMeTpuuecKux 1 2.20 ,1.3,2.8,3.4
IIPaKTUYECKOE |ypaBHEHHI,
3aHsTHE
3ansrue 8.6.6 |IIpocreiine TPUrOHOMETPUUECKNE HEPABEHCTBA. 1 2.18 14,2.1,34
TEOpHsI
3ansarue 8.6.7 |BbinosHeHWE pelieHUs TPUTOHOMETPUUYECKUX HEPABEHCTB. 1 2.20 1.2,2.3,34 2.12,2.20
IPAKTHYECKOE
3aHATHE
3ansarue 8.6.8 |Pemenune TpUroHOMETPUYECKUX HEPABEHCTB. 1 24 1.2,2.1,34
MPAKTHYECKOE
3aHsTHE
3anstue 8.6.9 [BrimonHeHne KOHTPOIbHOM paboTsl Ne 8 o Teme « TpuronomeTpus» 1 2.9 1.5,2.4,34
TEOpHsI
Paznen 9 DyHKuMH, NX cBoiicTBa U rpadukn. CTeneHHble, MOKAa3aTeJbHbIE, 28

JorapupmMuyeckne 1 TPUroHoMeTprUYeckre QyHKIUN
Tema 9.1 DOyHKIUH, UX CBOICTBA U I'PaduKH. 14
3anstue 9.1.1 |Oynkmuu. O61acTh onpeieTIeHUs 1 MHOKECTBO 3HAUCHUH. 1 2.9 14,2.1,3.2
Teopus
3anstue 9.1.2  [['paduk pynxmm, noctpoenne rpagukoB GyHKIHNA, 3aJaHHBIX 1 2.11 1.14,2.9,3.2
IPaKTUYECKOE |pazauMuHbIMU crioco0am
3aHsTHE
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3ausatue 9.1.3

CsoiicTBa (by'HKI_II/II/IZ MOHOTOHHOCTB, YCTHOCTH, HCUCTHOCTD,

2.11

1.7,2.3,3.2

Teopus OrpaHUYEHHOCTh, IEPUOJAUYHOCTb.
3anstue 9.1.4  |[Ipaktuueckas padbora: Ne 19 Pemenue 3ananuii Ha onpeeneHue 1 2.11 1.5,2.3,3.5
NPAaKTUYECKOE |CBOHCTB (PyHKIIUH.

3aHsTHE

3anstue 9.1.5 |IIpoMexxyTku Bo3pacTaHus U yObIBaHUS (HYHKITHH. 1 2.10 1.5,2.3,3.2
Teopus

3ansatue 9.1.6 |HauGomnpinee n HauMeHbIIee 3HAYCHUST (PYHKIINHU, TOUKHA IKCTPEMYMa. 1 2.10 1.5,2.3,3.2
TEOpHs

3anstue 9.1.7 [['paduueckas untepnperarys. 1 2.11 1.5,2.7,3.8
Teopus

3anstue 9.1.8 |Pemenue 3aganuii Ha HHTEPIPETANINIO TPadUKOB (PYHKITHH. 1 2.11 1.5,2.7,3.3
IIPAKTHYECKOE

3aHATHE

3anstue 9.1.9 |IIpumepbl GyHKIIMOHATBHBIX 3aBUCUMOCTEH B PEAIbHBIX TPOIIECCax U 1 2.13 1.4,2.5,3.2
Teopus SBJICHUSX.

3anstue 9.1.10 |[Ipumepsl pyHKIMOHANBHBIX 3aBUCUMOCTEN B peaibHbIX MPOLIECCax U 1 2.12 1.9,2.4,3.2
IIPAKTUYECKOE |ABIICHUSAX.

3aHSTHE

3anstue 9.1.11 |O6patubie pyHkiuu. O6IacTh ONpeAeICHUs U 00J1acTh 3HAYCHUH 1 2.11 1.4,2.3,3.2
Teopus oOpaTHON (yHKIUH.

3anstue 9.1.12 [['paduk obparHoit HyHKIHH. 1 2.11 1.5,2.3,33
TEOpHs

3anstue 9.1.13 [Apudmernueckue onepauuu Hax GYHKIUIMU. 1 2.11 1.4,2.3,3.2
Teopus

3anstue 9.1.14 |Cnoxuas QyHKIus (KOMITO3UIINS). 1 2.12 1.5,2.2,3.3
Teopus

Tema 9.2 . CTeneHnHble, NoKa3zaTeJbHbIe, JJOrapupmuieckue u 14
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TPUTOHOMETPHUIECCKHUE q)yHKIII/[I/l.

3anstue 9.2.1 |Crenennas QyHKIusI. 2.10 1.5,2.3,24,34
IIPAKTHYECKOE
3aHATHE
3anstue 9.2.2 |Iloka3arenbHas u JorapudmMudeckas GyHKIIHH. 2.6 1.8,2.1,3.1
Teopus
3anstue 9.2.3 |OOpaTHble TpUrOHOMETpHUUYECKUEe (PYHKIIUMHU Y = arcsin X; y = arccos x 2.12 1.5,2.4,33
Teopus
3anstue 9.2.4 |OOpatHbie TpUroHOMETpUYECKHe (PYHK-LIMU Y = arcsin X; y = arccos x 2.8 1.5,2.3,34
HPaKTUYECKOe
3aHsTHE
3anstue 9.2.5 |O0parHbIe TpUrOHOMETpHUYECKHE QYHKIIUHU Y = arctg X; y = arcctg X 2.6 1.5,2.5,3.3
TEOpHs
3anstue 9.2.6 [IIpeoGpaszoBanus rpadukos. [lapamienbHblil nepeHoc, CUMMETpUs 2.11 1.4,2.3,3.8
Teopus OTHOCHUTEJILHO Hayajla KOOpJAUHAT, CHMMETPHUS OTHOCUTENIBHO NPSMOI

y =X.
3ansatue 9.2.7 |Pactsxenue u cxxartue rpagukoB QyHKIHMA BIOIb OCe KOOPANUHAT. 2.11 1.2,2.2,3.5
TEOpHsI
3anstue 9.2.8 |IloctpoeHue rpadyuKoB C MOJTYJIEM. 2.10 1.3,2.3,3.3
Teopus
3anstue 9.2.9 |[Ipaktuueckas pabora Ne 20: :Pemenue 3ananuii Ha mpeoOpa3zoBaHue 2.11 1.5,2.2,3.2 2.10,2.11, 2.13,
npakTu4eckoe |rpaduxos. 2.8,2.9
3aHsTHE
3anstue 9.2.10 |IIpeobpazoBanue rpa@uKOB TPUTOHOMETPHUECCKUX (PYHKITUN y=SinXx, 2.12 1.5,2.3,3.2
Teopus y=COSX.
3anstue 9.2.11 [[IpeoGpa3oBanue rpadukoB TPUTOHOMETPHUUECKUX QYHKIHHA y=tgX, 2.11 1.5,2.3,3.5
TeopHUs y=ctgx.
3anstue 9.2.12 [M3yuyenue npeoOpa3oBanus rpaukoB 0OpaTHBIX TPUTOHOMETPUYECKUX 2.9 1.5,2.3,3.6
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MpakTU4YecKoe |QyHKIUH.

3aHATHE

3anstue 9.2.13 |Pemenue 3ananuii Ha mpeoOpa3zoBaHue rPa@UKOB 0OPATHBIX 1 2.18 1.5,2.7,3.5
NPaKTUYECKOE |TPUrOHOMETPUYECKUX (PYHKIUI.

3aHsTHE

3anstue 9.2.14 |Boinonnenue koHTpoabHOM padoTsl Ne 9 o Teme "CBolicTBa u 1 2.27 1.5,2.3,3.5
Teopus rpaduxu QyHKImiA".

Pa3nen 10 MHororpaHHUKHU 24

Tema 10.1 IlonsiTHE MHOIOrPAaHHUKOB. BHAbl MHOTOIPAHHUKOB. 16

3anstue 10.1.1 [[TonsiTHe MHOTOrpaHHUKOB. Bepmiael, pedpa, TpaHr MHOTOTpaHHHKA. 1 2.26 1.5,2.3,3.6 2.12,2.33
TEOpHs

3anstue 10.1.2 [[Ipaktuueckas padora Ne 21 Pa3pepTka MHOTOrpaHHUKOB. 1 2.30,2.33 1.10,2.4,3.6
MPAKTHYECKOE

3aHATHE

3anstue 10.1.3 |Boimykible MHOTOTPaHHHUKH. 1 2.26 1.10,2.8, 3.6
TEOpHsI

3ansarue 10.1.4 [Pemenue 3a1a4d v yrpaxHeHU 110 TEME BbIIYKJIbIE MHOTOIPaHHUKH. 1 1.3,2.30 1.14,2.4,3.6
IIPAKTHYECKOE

3aHATHE

3ansarue 10.1.5 |IIpusma npsamas u HaKJIOHHAS. 1 2.26 1.8,2.5,3.6
Teopus

3ansarue 10.1.6 [[IpaBuibHas npusma. 1 2.30 1.5,2.4,3.6
Teopus

3anstue 10.1.7 |IInomanb moBEpXHOCTH NPU3MBI. 1 2.33 1.7,2.7,3.6
TEOpHs

3ansarue 10.1.8 |HaxoxneHue 31eMEHTOB U IO TOBEPXHOCTU IIPU3MBI. 1 2.30 1.13,2.4,3.6
MPAKTHYECKOE

3aHATHE
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3anstue 10.1.9 |[lapannenenunen, kyo0. 2.30 1.13,2.4,3.6
TEeOpHst

3ansarue [Tnomane MoOBEpXHOCTH MapajUieJenunea u Kyoa. 2.32 1.9,2.3,3.6
10.1.10

TEOpHs

3ausarue [TpakTrueckas padota Ne 22 Pemnienue 3a7a4 Ha HaX0KICHHUE TIIOIIA TN 2.30 1.7,2.2,3.6
10.1.11 MOBEPXHOCTHU NapajuieNienunena u kyoa.

MPaKTUYECKOE

3aHATHE

3aHsrTue [Mupamuna. IlpaBunpHas nupamuia. 2.26 1.4,2.3,3.6
10.1.12

TEeOpHst

3ansarue VYceuennas nupamua. 2.30 1.5,2.2,3.6
10.1.13

TEOpHs

3aHarue Terpasap 2.31 1.4,2.3,3.6
10.1.14

TEOpHs

3ausarue [Tmomaae MOBEpXHOCTH MUPAMUIBI. 2.26 1.1,2.1, 3.1
10.1.15

TEeOpHs

3ansatue ITpakTudeckas pabora Ne 23 : Pemenue 3a1a4 Ha HaXOXKACHUE 2.30 1.5,2.4,3.6
10.1.16 IJIOIIAIY TOBEPXHOCTU TUPAMUIBI.

MPaKTUYECKOE

3aHATHE

Tema 10.2 CuMMeTpus 1 ceYeHrs B MHOTOTPAHHUKAX.

3anstue 10.2.1 |Cummerpun B kyOe, B mapasienenumne/e. 2.32 ,2.7,3.6
TEeOpHst

3anstue 10.2.2 |CuMmMeTpus B IpyU3Me U MUPAMHU/IE. 2.33 1.9,2.4,3.6
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IIPaKTUYECKOE

3aHATHE
3anstue 10.2.3 [Ceuenue kyOa, mpu3MBbI. 1 2.32 1.4,2.4,3.6

Teopus

3anstue 10.2.4 |IloctpoeHue cedyeHuit B KyOe, B IpU3Me 1 2.32 1.7,2.4,3.6

IPAKTHYECKOE

3aHATHE

3anstue 10.2.5 |M3ydeHue ceueHust MUpaMuibl. 1 2.30,2.32 19,2.5,3.6

MPAKTHYECKOE

3aHATHE

3anstue 10.2.6 |Pemenue 3aa4 Ha MOCTPOCHHUE CEUCHUN B MUPAMU/IE. 1 2.17,2.29,2.38 1.13,2.8,3.6

MPAKTHYECKOE

3aHsTHE

3anstue 10.2.7 |Pemenue 3a1a4 1 ynpaxHEHU Ha IOCTPOECHUE CEUEHUN B 1 2.34 1.9,2.3,3.6

MPAKTUYECKOE |MHOTOTpaHHHUKAX.

3aHsTHE

3anstue 10.2.8 |Beimonnenne koHTposibHON padboThl Nel( mo Teme «MHOTOTpaHHUKIY 1 2.32 1.5,2.3,3.6 2.26,2.29, 2.30,
TEeOpUst 2.31,2.34
Pa3nea 11 Tes1a M1 MOBEPXHOCTH BpaLleHH. 14

Tema 11.1 Tesia M1 MOBEPXHOCTH BpaLeHH. 9

3anstue 11.1.1 |L{unuaap u koHyc. 2.30 1.10, 2.5, 3.6

Teopus

3anstue 11.1.2 [[Ipaktuueckas padorta Ne 24 Perienue 3a1anuil Ha HAXOXKAECHUE 1 2.30 1.5,2.3,3.6

MPAKTHUYECKOE |3JIEMEHTOB LIWJIMHAPA U KOHYyCA.

3aHsTHE

3anstue 11.1.3 |YceueHHblit KOHYC. 1 2.24,2.25,2.34 1.5,1.7,2.8,3.6

MMPaKTHUYCCKOC
3aHATUC
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Sausarue 11.1.4
TEeOpHst

OcHoBanue, BbICOTa, 00OKOBasi IOBEPXHOCTh, 00pa3yrollas, pa3BepTka
TEJ BpaLICHMUSL.

2.30

1.9,2.4,3.6

3ausarue 11.1.5
Teopus

[ap u chepa, ux ceueHusl.

2.38

1.14,2.2,3.1

3ausarue 11.1.6
Teopus

KacarenpHast mmockocTs K cdepe.

2.29

1.10,2.7, 3.5

Sausarue 11.1.7
MPaKTUYECKOE
3aHATHE

Pemenue 3amau mo TeMe KacaTeabHas MIOCKOCTh C(l)epLI

2.30

1.9,2.4,3.5 2.27,2.32,2.38

Sauarue 11.1.8
TEOpHs

OceBbI€ CCUCHHS U CCUCHUS, NTAapaJIJICJIbHBIC OCHOBAHMUIO.

2.32

1.9,24,3.6

Sausarue 11.1.9
MPaKTUYECKOE
3aHATHE

Pemienue 3aganuii Ha MOCTPOEHUE OCEBBIX CEUCHHUI U CEYEHUM,
napajuieJIbHbIX OCHOBAHUIO.

2.32

1.7,2.3,3.6

Tema 11.2

@opMyJibl 111 BEIYMCIEHHS MJIOLIA/Ieil MOBepPXHOCTell BpalleHusl.

Sauarue 11.2.1
MPaKTUYECKOE
3QHATHE

N3zyuenne GopMyibl IIIOIAAN TOBEPXHOCTEN LIMIMH]PA U KOHYCA.

2.30

1.5,2.3,3.6

3ausarue 11.2.2
MIPaKTUYECKOE
3aHATHE

[Tpaktuyeckast pabota Ne 25: Pemienue 3ajau 1 ynpaxHeHU Ha
HaXO0XIEHUE IUIONIAJeH MMOBEPXHOCTEN IWIMHAPA U KOHYCA.

2.18

1.5,2.4,3.6

3ausarue 11.2.3
MPAKTHYECKOE
3aHIATHUE

dopmyna mromaau cepsl.

2.32

1.5,2.5,3.6

3ausarue 11.2.4
MPaKTUYECKOE
3aHATHE

Pemenne 3ama4 u ynpaxHeHUH Ha HaXOK/JICHUE IJI0IAN
MOBEPXHOCTHU CPEpHI.

2.38

1.1,2.1,3.1

3ausarue 11.2.5
TEeOpHst

Brimonaenue koHTpoasHO# padoTsl Nell mo Teme "Tena u
MIOBEPXHOCTHU BpaleHus".

2.30

1.10,2.3,3.6
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Paznen 12 HN3mepenus B reoMeTpun 14

Tema 12.1 ®opMyJIbl VI BBIYMCICHHSA 00bEMOB MHOTOTPAHHHKOB. 6

3ansatue 12.1.1 [O0bem u ero usmepenue. MurerpansHas gpopmyiia oobema. 2.38 1.1,2.1,3.1
Teopus

3anstue 12.1.2 |@opmyibl 06beMa IPU3MBIL. 1 2.38 1.5,2.7,3.6
TEeOpHst

3anstue 12.1.3 |[Ipaktuueckas padota :Ne 26 Pemenue 3a1a4 Ha Hax0XAeHHE o0bemMa 1 2.38 1.7,2.3,3.6
MPAKTHYECKOE |MPU3MBIL.

3aHSTHE

3anstue 12.1.4 |dopmynbl o0beMa KyOa, IpSIMOYTOJILHOTO TTapajuieenunea. 1 2.24,2.25,2.36, 1.10, 2.8, 3.6
IIPAKTHYECKOE 2.37

3aHATHE

3anstue 12.1.5 |[@opmyiibl o0beMa MUpaMUIbI. 1 2.17 1.10,2.8, 3.6
TEeOpHst

3anstue 12.1.6 |IIpakTudeckas padbora Ne 27 : Pemenue 3a1a4 Ha HAX0XICHHE 00bemMa 1 2.32 1.2,29,3.6 2.24,2.25, 2.36,
IIPAaKTUYECKOE |IIMPaMUJIBIL. 2.37,2.38
3aHATHE

Tema 12.2 @®opMyJibl 1J151 BBIYUCJIEHUS 00HEMOB TeJl BpalleHus. 8

3anstue 12.2.1 |[@opmyibl o0beMa MUIUHAPA U KOHYCA. 2.38 1.10,2.5,3.6
TEeOpHst

3anstue 12.2.2 |Pemenue 3a1a4 Ha onpeiesieHne 00bemMa KOHyca. 1 2.30 1.5,2.3,3.6
MPAKTHYECKOE

3aHSTHE

3anstue 12.2.3 |Pemenue 3a1a4 Ha onpeiesieHne o0beMa MIINHIpa. 1 2.38 1.5,2.5,3.6
MPaKTUYECKOE

3aHATHE

3anstue 12.2.4 |IIpaktudeckas padora Ne 28: @dopmMyiisl 00beMa mapa 1 TIoaau 1 1.3 1.4,2.3,3.2
pakTHIecKoe |chepsl.
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3aHSITHE

3anatue 12.2.5 |ITogobue Ten. 1 2.29 1.2,2.7,3.6
Teopus

3ansitue 12.2.6 |Berancnenue OTHOMIEHUE TUIOMIAICH TOBEPXHOCTEH U 00BEMOB 1 2.38 1.10,2.2,3.6
MPAKTHYECKOe |MOJO0OHBIX Te.

3aHSITHE

3anstue 12.2.7 |Pemenue 3a1a4 v ynpaxHEeHHUH 110 TeMe OTHOLIEHHE ILIoLaaen 1 2.30 1.14,2.8,3.6
MPAKTHYECKOE |MOBEPXHOCTEH M 00HEMOB MOIOOHBIX TEI.

3aHSITHE

3anstue 12.2.8 |Beimonnenne KOHTpobHON padoTel Ne 12 o Teme "M3mepenus B 1 2.38 1.10,2.7,3.6 1.3,2.17,2.34
TEOpUs reoMeTpun’.

Paznen 13 Hauvana matemaTnueckoro aHajamsa 46

Tema 13.1 IonsiTHe MOCIEA0BATEILHOCTH. 6

Sausgrue 13.1.1 |[[TocienoBarenpHocT. CIIOCOOBI 3a1aHUSA M CBOIICTBA YUCIIOBBIX 2.30 1.4,28,3.5
Teopus IIOCJIEI0BATEILHOCTEM.

3anstue 13.1.2 |Pemenue 3amanuii o TeMe CoCOOBI 3aIaHUsI M CBOMCTBA YHCIOBBIX 1 2.10 14,2.3,3.5
MPaKTHYECKOe |MmocieA0BaTeIbHOCTEH.

3aHSITHE

3anstue 13.1.3 |IIpenen mocnenoBaTeIbHOCTH. 1 2.14 1.5,2.1,3.5
Teopus

3anstue 13.1.4 |CymMupoBaHue nocineaoBareabHoCTeR. ['eoMeTprueckast mporpeccus 1 2.12 1.4,2.7,3.5
MPaKTHYECKOe |U ee cymMa.

3aHSITHE

3anstue 13.1.5 |[lonsiTue 0 HENPEpbIBHOCTU (DYHKILIUU. 1 2.12 1.5,2.3,3.5
Teopus

3anstue 13.1.6 |Pemenue 3aganuii no Teme HenpepbIBHAsS QyHKIHS. 1 2.14 1.13,2.4,3.5
MPAKTHYECKOE

3aHITHE
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Tema 13.2 ITonsiTEe MPOU3BOAHOI. 15

3anstue 13.2.1 ([IpousBognast, e€ Gpusnueckuil cMpici. 1 2.14 1.9,2.4,3.5
Teopus

3anstue 13.2.2 |Pemenwuii 3a1a4 Ha MpUMEHEHHE (PU3UUECKOTO CMBICTIA TIPOU3BOTHOM. 1 2.14 1.7,2.8,3.5
IIPAKTHYECKOE

3aHATHE

3anstue 13.2.3 |Tabauma nporu3BOIHBIX. 1 2.15,2.35 19,24,3.5
Teopus

3anstue 13.2.4 |[Ipaktuueckas padorta Ne 29 : Pernienne npuMepoB Ha HaX0XACHHUE 1 2.14 1.5,2.3,3.5 2.10,2.14, 2.35
NPaKTUYECKOE |MPOU3BOJHOM C MOMOILBIO TaOIHIIBI.

3aHsTHE

3ausarue 13.2.5 [[IpousBoaHas CyMMBbI, pa3HOCTH, IPOU3BEICHUS, YACTHOTO. 1 2.14,2.15 1.3,2.1,3.1
Teopus

3anstue 13.2.6 |Pemenue npumMepoB Ha HAXOKJEHUE TPOU3BOIHBIX CYMMBbI, Pa3HOCTH, 1 2.14 1.5,2.4,3.5
NPaKTUYECKOE |Mpou3BesieHHsl, YaCTHOTO.

3aHsTHE

3anstue 13.2.7 |[IponsBoaHas ClI0KHON (YHKIUH. 1 2.14,2.37 1.9,2.4,3.5
Teopus

3anstue 13.2.8 [Pemenue npuMepoB Ha HaX0XKICHHE IPOU3BOIHON CIIOKHON (DYHKIIUH. 1 2.15 1.13,2.2,3.5
HPaKTUYECKOe

3aHsTHE

3anstue 13.2.9 |[IponsBoaHas noka3aTelbHOMN U JorapupMuueckoil PyHKIHMA 1 2.14 1.4,2.4,3.5
TEOpHsI

3ansatue Pelenre nmpumMepoB Ha HAX0XKACHUE IIPOU3BOIHBIX I10KA3aTEIbHBIX U 1 2.14 1.5,2.9,3.5
13.2.10 JorapupMUUEcKux QyHKIIHH.

IIPAKTHUYECKOE

3aHSTHE

3aHarue [Tpou3BoHAS TPUTOHOMETPHUYECKUX (PYHKITUIT 1 2.15 1.13,2.3,3.5
13.2.11
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TEOpHs

3aHarue Pemienue npuMepoB Ha HAXOKIEHUE TPOU3BOIHBIX 2.14 1.5,2.3,3.5
13.2.12 TPUTOHOMETPUYECKUX (YHKIIUH.

MIPaKTUYECKOE

3aHATHE

3aHsrTue I'eomeTpuueckuii CMbICT IPOU3BOAHOM. 2.14 1.4,2.5,3.5
13.2.13

TEeOpHst

3ansarue YpaBHEHHE KacaTeIbHOM. 2.15 1.9,2.9,63.5
13.2.14

TEOpHs

3ausarue Pemenue 3aga4 Ha HAXOXKJIEHUE YPABHEHHUI KacaTeIbHBIX. 2.11 1.7,2.2,3.2
13.2.15

MPaKTUYECKOE

3aHATHE

Tema 13.3 HccaenoBanue GyHKUMiA ¢ MOMOIIBLIO IPOU3BOIHOM.

3anstue 13.3.1 |[I[pumeHeHne Mponu3BOIHON K UCCIEAOBAHUIO (DYHKITHIA. 2.15 1.4,2.4,3.5
TEOpUst

3anstue 13.3.2 |MccnenoBanue QyHKIHIA ¢ TOMOIIBIO POU3BOAHOMN, ITOCTPOSHUE 2.12,2.37 1.12,2.3,3.3
TEOpHs rpauKoOB ¢ TPUMEHEHHUEM ITPOU3BOTHOM.

3anstue 13.3.3 |[loctpoeHue rpadukoB GyHKIHUHA ¢ TPUMEHEHUEM ITPOU3BOTHOM. 2.14 1.10,2.2,3.5
MPaKTUYECKOe

3aHSATHE

3anstue 13.3.4 |Pemenue 3ananuii Ha mocTpoeHUe rpa@uKoB PYHKIMHN ¢ TPUMEHEHUEM 2.19,2.37 1.5,2.5,3.5 2.11,2.12, 2.15,
IIPAaKTUYECKOE |IPOU3BOIHOM. 2.37
3aHATHE

3anstue 13.3.5 |[IpousBogabie 00paTHON (QYHKIIUU ¥ KOMITO3UITUU (PYHKITHH. 2.14 1.5,2.4,3.5
TEOpHs

3ansarue 13.3.6 [[IpumMepbl HCTOIB30BAHMS TPOU3BOIHOM JIJIsI HAXOXKICHUS 2.9 1.5,2.4,3.5
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TCOpUA HAaWJIy4dIlIero pCuICHUA B IIPUKIIAJHBIX 3aJa4dax.

3ansarue 13.3.7 |Pemenue 3ananuii Ha UCMOJB30BAHUE TPOU3BOIHOM JIJISI HAXOKIACHUS 1 2.14 1.8,2.8,3.3
HpaKTI/I‘-IGCKOG HaI/IJIy‘-IH_IeI‘O peH_IGHI/ISI B HpI/IKHaILHBIX 3aJaydax.
3aHITHE

3anstue 13.3.8 |Haxoxaenue ckopocTu ajs mpoiiecca, 3aJaHHoro Gpopmysoi u 1 2.14 1.5,2.4,3.5
TEOpUs rpauKoM.

3anstue 13.3.9 |Pemenne 3aganuii Ha TOMCK CKOPOCTH JIs TIPOIIECCca, 3aJaHHOTO 1 2.9 1.5,2.4,3.5
npakTHueckoe |hopmynnoit u rpaguKom.
3aHATHUC

Tema 13.4 Bropasi npouszBoaHas. 3

3ansarue 13.4.1 |HaxoxaeHnue BTOpoi NpOU3BOAHOM, €€ TEOMETPUYECKUI U 1 2.14,2.19 14,24,3.5
MPAKTHYECKOe |(hU3HUECKUN CMBICTT.
3aHSATHE

3anstue 13.4.2 |Pemenue 3aa4 Ha HAX0XKJIEHUE BTOPOM MPOU3BOIHOM, €€ 1 2.15,2.16 ,2.5,3.1
MPAKTUYECKOE |TeOMETPUUECKOTO M (PU3MUECKOTO CMBICTIA.
3aHATHE

3anstue 13.4.3 |Beimonaenne koHTpoabHOM paboTsl Nel3 mo Teme «BTtopas 1 2.14 14,2.1,3.8 2.16,2.18, 2.19
TEOpHs MIPOM3BOTHAS.

Tema 13.5 IlepBooOpa3Hasi u MHTErpaJl. 13

3anstue 13.5.1 ([IepBooOpa3nas u uHTErpal. 1 2.17 1.1,2.1,3.1
Teopus

3ansarue 13.5.2 [HenmocpencTBeHHOE HHTETPUPOBAHME. 1 2.17 1.4,2.1,3.5
MPaKTUYECKOe
3aHATHE

3anstue 13.5.3 |Pemenue 3aqanuii Ha HAX0XACHUE TIEPBOOOPA3HBIX U HHTEIPAJIOB. 1 2.38 1.9,2.7,3.1
MPaKTUYECKOe
3aHATHE

3anstue 13.5.4 [Onpenenennsiii unrerpan. @opmyna Hetotona-JleiiOnua. 1 2.17 1.8,2.3,3.2
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Teopus

3ansarue 13.5.5 |Pemienune 3a1anuii Ha HaX0XKAEHUE OMPEAEIICHHOIO HHTErpasia. 2.17 1.7,2.2,3.2
MIPaKTUYECKOe

3aHSTHE

3ansarue 13.5.6 [[IpuMeHeHre onpeesIeHHOr0 HHTErpalia /Il HaXO0XKACHUS IO 1 2.17 1.8,2.3,3.5 2.17,2.37
TeopUs KPUBOJIMHEWHOW TpaIeiuu.

3anstue 13.5.7 |[Ipumenenue unterpana B pu3nKe 1 reOMETPUH. 2.38 1.7,2.5,3.5
MPaKTUYECKOE

3aHATHE

3anstue 13.5.8 |I[IpakTtudeckas padora Ne 30: Pemenue 3a1au Ha HaXOXKICHUE 2.17,2.26,2.37 1.4,24,3.5
IIPaKTUYECKOE |IUIOLIAAA KPUBOJIMHEWHOU TPAICLUH.

3aHSTHE

3anstue 13.5.9 |BeimonHenne KOHTpOJIbHOK paboThl o TeMe «IlepBooOpa3Has u 2.17 1.13,2.5,3.5
TEeOpHst HUHTErpa.

3ansarue [IpuMmeHeHne MaTeMaTHYECKUX METOJIOB JIJISI PELICHUS 2.5 1.14,1.15,2.8, 3.7
13.5.10 COJIEp>KaTENbHBIX 3a/1a4 U3 PAa3IUYHBIX 00JIaCTel HAYKU U IPAKTHKH.

TEOpHs

3aHsaTue [IpumeneHne MaTeMaTHYECKUX METOJIOB JIJIsl PELICHUS 2.7,2.19,2.23 1.4,2.3,3.5
13.5.11 CoJIep KaTeNbHBIX 33a4 U3 pa3IMYHbIX 001acTeil HAyKH U PAKTUKH.

MPAKTUYECKOE

3aHITHC

3aHsrTue [ToBTOpPEHME MPOIIEHHOTO MaTepHaa. 2.25 1.7,2.4,3.5
13.5.12

MPaKTUYECKOe

3aHSTHC

3aHsarue Htorosoe 3ansatue 2.17,2.23 14,2.3,3.2 2.23,2.5,2.7,2.8
13.5.13

MPaKTUYECKOE

3aHATHE
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TemaTuka caMOCTOSITEILHBIX PadoT

Howmep no Bun (Ha3BaHuE) CaMOCTOSATENBHON pabOThHI O6bem
MOPSIIKY 4acoB

1 MOIOJTHEHNE CIUCKA JIMTEPATYPHI U1 1OKIa[a Ha TEMY «3HaYeHHUE 2
MaTeMaTUYeCKOW HayKH ISl peIlieHUs 3a7a4, BOSHUKAIOIIUX B TEOPUU
U IIPaKTHUKE

2 BrinonHeHue joManiHeid KOHTPOJIbHON paboThI 1o Teme : JlercTBus 2
HaJ[ [IEJIBIMUA U PAIlMOHAIbHBIMU YUCJIAMH.

3 Pemienue 3aga4 Ha BBINOJIHEHUE JEHCTBUN HAJl KOMIUIEKCHBIMHU 2
qrcliaMU, 33JJaHHBIMU B anredpandeckoit hopme.

4 BrinonHenue qoMariHeit KOHTPOJIbHOM paboThl 1o Teme: "Pemenue 2
KBaJIpaTHBIX YPABHEHUM C OTPULIATEIBHBIM JUCKPUMUHAHTOM" -.

5 BrinonHeHue joMaiiHeid KOHTPOJIbHON paboThI 1o Teme «PereHue 2
WPPALMOHATIBHBIX YPaBHEHUM»

6 Brinonnenue nomaiiHeit KOHTPOJIbHOM paboThl 1o Teme «Perienne 2
CUCTEM HEPABEHCTB -

7 Brimonnenue qoMariHeit KOHTPOJIBbHOM paboThl 1o Teme «CTerneHu ¢ 2
JIEHCTBUTEJILHBIMU MTOKA3aTEISIMU. »

8 BrinonHenue nomaiineil KOHTPOJIbHOM paboThI 1o TeMe «Brruucienue 2
3HAYECHUN CTEIICHHBIX BBIPAKEHUN»

9 Brinonnenune noMairHeir KOHTpoJIbHOM padoTel "[Ipumenenue 2
OCHOBHBIX CBOMCTB Jorapugmon"

10 Hanwucanue pedepaTtoB no teme: «KuU3Hb U Hay4Has 1EATEIBHOCTh 1
MaTEeMaTHKOB PA3JTMYHBIX MIEPUOIO0BY (ITOA00D JIUTEPATYPHI)

11 Hanucanue pedeparos no teme: «Ku3Hb U HayuHas AESITEILHOCTD 2
MaTEMaTUKOB Pa3JIMYHbIX IEPHOJ0BY (paboTa C JINTepaTypoH,
odopmiieHue pedepaToB) -

12 BrinonHenue nomaiiHeit KOHTPOJIbHOM paboThI 1o TeMe «Brruucienue 2
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3HAYEHUI MMOKA3aTEeNbHbI BEIPAKECHUN»

13 BrimonHenue noManiHeir KOHTPOJIbHON paboThI 10 TeMe «Brraucinenue
3HAYEeHUH JTOrapu(PMUIECKUX BBIPAKECHUN

14 BrinonHenue nomaiiHeil KOHTPOJIbHOM paboThl "Penienne
MOKa3aTeNIbHbIX YPAaBHEHHM"

15 Odopmnenne Tadbauub! «Busl torapudMudyeckux ypaBHeHUH U
CHOCOOBI X PELICHUS

16 N3roroBieHne MakeTa MmiIOCKOCTH , MEPIEHANKYJIIAPA U HAKJIOHHOMN JJIst
pelLIeHNs 33a/1a4 ¢ UCII0JIb30BaHUEM TEOPEMBI O TPEX NEPIEHIUKYIIAPAX.

17 "[leprieHAUKYASPHOCTD U MAPATUICTBHOCTH MPSIMOM U TNIOCKOCTH"

18 Brinonnenue noMamrneir KOHTPOJIbHOM paboThl «Pemenne 3amay ¢
HCIIOJIb30BAHUEM TEOPEMBI O TPEX NEPIECHIUKYIIAPAX»

19 "Pemienue 3a1aHui Ha TeOMETPUYECKHE MTPeoOpa3zoBaHus
IPOCTPAHCTBA: apaJlIebHbIN IEPEHOC, CHMMETPHSI OTHOCUTEIBHO
IJIOCKOCTH"

20 BoinonHenue fomaiiiHeli KOHTPOJIbHOM paboThl «Perienne 3a-1a4d Ha
reoMeTpHuecKue NpeodpazoBaHms IPOCTPAHCTBAY»

21 Omnpenenenne paccTOSTHUA MEKIY JBYMs TOUKaMHU.

22 [ToaroroBka nokinanoB no teme «MaTeMaTuka U HAyYHO-TEXHUYECKUN
nporpeccy (oa00p IUTEPATYPHI)

23 [TonroToBka f0kIa/10B 10 TeMe «MaTteMaTika U HayYHO-TEXHUUYECKHUH
nporpeccy» (pabdora ¢ TuTeparypoi, opopmienue pedeparon)

24 Boinonnenue nomaiineil KOHTPOJIbHOM paboThl "Pemenne 3a1ad Ha
oIpeJiesIeHue KOOPAMHAT BEKTOPOB" (MHAUBUAYAIbHbBIE KAPTOUKH)

25 Odopmure Tabnuity Gopmyi o reme «BeKTOpb» 10 3aJaHHOMY
obpasiy

26 BrinonHenue qoManiHeil KOHTpOIbHOM paboThl o Teme «KoopanHaTsl

Y BEKTOPBD»
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27

IToxcuet uncna pai’;MeH.[eHHfI, MnepeCTaHOBOK, COYETaHMH.

28 Odopmrenne Tabnuibl GopMyI A7l BEIYUCICHUS Pa3MEICHHI,
MEePECTAaHOBOK M COUETAHUM IO 3aJaHHOMY 00pasiry.

29 BrimonHenue noManiHeir KOHTPOJIbHOM paboThI 1o Teme «buHom
Hprorona»

30 BoinonHenue nomaiiiHeil KOHTPOJIbHOM paboThl 1o TeMe «Perienne
MPAKTUYECKHX 3aJ1a4 C IPUMEHEHUEM BEPOSTHOCTHBIX METOIOBY

31 BrinonHenue nomaiiHeit KOHTPOJIbHOM paboTh! "Perienue 3aganuii Ha
MPEACTABJICHUE TAHHBIX, TE€HEPATBHYI0 COBOKYITHOCTD, CPETHEE
apupmeTnyecKoe, MeIuany"

32 BrinonHenue qoMariHeil KOHTPOJIBHOM paboThI 10 TeMe « DIeMEHTHI
MaTeMaTHYeCKON CTaTUCTUKI»

33 Pewrenue 3anau Ha Temy "CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC
JIEUCTBUTEIILHOTO yucia"

34 Odopmienne TabIuLbI 110 33JJaHHOMY 00pa3ily 3HaKu
TPUTOHOMETPHUECKUX (PYHKIIHH 110 YeTBEPTIM; 3HAUCHUS
TPUTOHOMETPUUECKUX (QYHKIMH 1l yIiIoB 1-i1 ueTBepTH

35 Brinonnenue nomaiiHeit KOHTPOJIbHOM paboTh! "Perienue 3agau u
YOpaXHEHUI Ha TPUMEHEeHHE (POPMYJT CIIOXKEHUS U IPUBEACHUS"

36 Pemenwne ynpaxxaenuii mo reme "Tpuronomerpudaeckue GopmMyIibl
JIBOMHOTO ¥ TIOJIOBUHHOI'O aprymMeHra"

37 Pemenne npumepos no anroputmy «IIpeodbpazoBanue
TPUTOHOMETPUIECKUX BBIPAKEHUN C TTIOMOIIBIO (hOPMYII»

38 BrimonHenue foMamrHel mpakTH4ecKon paboThI IO TeMe:
"TTocTpoeHne rpaduKOB TPUTOHOMETPHUECKUX (HyHKITHNA"

39 Pemenuie TpUroHOMETpUUECKUX YpaBHEHUH, (IpOCTENIINX,,
BBEJICHUEM HOBOM MEPEMEHHOM, BIHECEHHE O0IIETO MHOXKUTEIS 1)

40 Cocranenue kpoccBopaa 1o teme « TpuronoMerpus»
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41 [Toctpoenue rpadukoB PyHKINN, 3aJaHHBIX PA3TUYHBIMU CIIOCO0aM

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

43 Pemenue nmpumepoB mo uccieaoBaHuio GyHKINH, (HAX0XKICHHE
MIPOMEXKYTKOB BO3pACTaHUS U yOBIBAHUS, HATUYHE YKCTPEMYMOB) 110
ANrOpUTMY

44 CrnoxxHast GpyHKIUS (KOMITO3HITHS).

45 Brinmonnenue noManineit KOHTpOIbHOM pa®oThl o Teme «Iloctpoenue
rpadUKOB MMOKa3aTeIbHBIX U JOrapu(PMHUUECKUX (YHKIIHID)

46 :Pemenue 3aganuii Ha mpeoOpa3zoBaHue TPaPUKOB.

47 BrinonHenue groManiHeid KOHTPOJIbHOM paboThl "Pemenune 3a1anuii Ha
npeoOpazoBanue rpadukoB”

48 Boinonnenue nomaiiHeil KOHTPOJIbHOM paboTel 1o Teme «lloctpoenue
rpaduKoB 3a/laHHBIX QYHKIUI C TOMOIIBIO TPOCTEHIIINX
peoOpa3oBaHU»

49 N3rorosneHue pa3BepTOK MHOTOIPAHHUKOB.

50 Haxos1eHue 31eMeHTOB U TUIONaAN IOBEPXHOCTH MPU3MBI

51 BrinonHnenue nomaiiHei mpakTHUYECKKOU paboThI IO TeMe
«MHOrorpaHHUKN»

52 Hammcanne pedeparos o reme: «CedeHUs MHOTOTPaHHUKOBY (ITOA00D
JUTEPATYPBI)

53 Hanucanue pedeparos no teme: «CedeHrss MHOTOTPaAaHHUKOBY (paboTta
c JiTepaTtypou, opopmieHue pedeparon)

54 O0OKOBas MOBEPXHOCTh, 00pa3yroIas, pa3BepTKa T BpaleHUS.

55 BrimonHenue nomariHeir KOHTPOJIBHOHN paOOThI 1O TeME TIONIAb
MMOBEPXHOCTU U 00BEM TeJ BpalleHus (3aaHue Ha KapTOuKax)

56 BrinonHeHue noManrHeid KOHTPOJIbHOM paboThI 1o Teme «Tena u

ctp. 44 u3 104




IMMOBEPXHOCTHU BPAILLICHUI»

57 BrimonHenue noMamiHeir KOHTPOJIbHON paboThI 1o Teme «Dopmyiibl
JUISl BBIYMCIICHUS TIOIA IeH TOBEPXHOCTEN BpAIICHUS»

58 Pemenue 3a1ay Ha HaxoXAeHHE 00bEMa IPU3MBI

59 Brinonnenue nomaiineir KOHTPOJIbHOM paboThl 1o Teme «Haxoxnenue
00BEMOB MHOTOTPAaHHUKOB)

60 Brinonnenue qoManiselt KOHTPOIbHOM paboThl 1o Teme "PopmyIibl
oObeMa mapa u rmiomaau chepor”

61 Brinonnenue nomaiiHeir KOHTPOJIbHOM paboThl o Teme «Haxoxnenue
00BEMOB T€J BpaLCHUS

62 ['eomeTpuyeckas mporpeccus u ee cymma.

63 BrimonHenue noMamrHeir KOHTPOJIbHON paboThl o TemaMm «IIpemen
nocieaosareabHocTH. CyMMHpPOBaHHUE NOCIIEI0BATEIBHOCTEN.
I'eomeTprueckas mporpeccus 1 ee CyMMa»

64 CocraBneHre TaOJIHIIBl TPOU3BOIHBIX.

65 Pelrenue npumMepoB Ha HAXO0XkAEHUE MPOU3BOJIHBIX CYMMBI, pa3HOCTH,
MIPOU3BEICHNUS, YACTHOTO.

66 BrimonHenue noMamiHeir KOHTPOJIbHON paboThl "Pemenne mpumepos
Ha HaXOXKJIEHUE MPOU3BOIHBIX MTOKA3ATEIBHBIX U JOTapu(PMUIECKUX
bysKImiA"

67 Peenne npumMepoB Ha HAXOXKIEHHE POU3BOIHBIX
TPUTOHOMETPHUCCKHUX (PYHKITHIA.

68 Pemenue 3aga4 Ha HAXOXKJICHUE YPABHEHHI KacaTeIbHBIX.

69 [TocTpoenue rpaduka

70 Hcnonbs3oBaHue NpOU3BOJHOM /1711 HAXOKACHUS HAUTY4IIEro pereHus
B IIPUKJIAJIHBIX 3a]a4ax.

71 Pemenne mpumepoB mo ucciaeaoBaHuio GyHKIMN (HaAX0XKICHHUE

MMPOMCIKYTKOB BO3PACTAHUA U y'6BIBaHI/I}I, HaJIM4uec 3KCTpeMYMOB) C
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HCIIOJIb30BAaHUEM ITPOU3BOIHOM.

72 Uccnenoanue ¢yHKmuu u moctpoenue ee rpaduka. Haxoxnenue 2
ToueK nepernda GpyHKIUH

73 BoinonHenue nomaiiHeil KOHTPOJIbHON pabOThl Ha IPUMEHEHNE 2
BTOPOM MPOU3BOIHOM

74 Pemienue 3aanuii Ha HaXOXA€HUE IEPBOOOPA3HBIX U UHTEIPAJIOB. 2

75 CocraBieHue TabJIUIbl UHTETPAJIOB. 1

76 Pemenue 3anau Gpu3uku 1 XMMUM Ha IPUMEHEHNE HHTETPAIEHOTO 2
HCUHUCIICHUS

77 Brinonnenue noMariHeil KOHTPOJIbHOM paboThI 110 BHIYUCICHUIO 1
IUIOUIA/IU TUIOCKON (UTYPBI C IIOMOIIBIO OIPEIEICHHOTO UHTETpajia

78 Pemenue copeprkaTeabHBIX 3a/1a4 U3 Pa3IMYHBIX 00J1acTel HAYKU U 2
NPaKTUKU. (COOOIIEHHE)

79 Pemenue 3a1a4 Ha HaXOX/AEHNE 2
HanOoJIbIIero(HAMMEHBIIIETO )3HaueHUsT (DYHKITUH

BCEI'O: | 423

2.3. CBa3b JTUIAKTHYECKHUX €IMHUII C IPeIMETHBIMH Pe3yJIbTATAMU

Hpe)lMeTHble PE3YJIbTAThI

JInpakTuYecKue eTHHUIbI

HNnaexcosl TeM 3aHATHI

3.1 chopMHUPOBAHHOCTH NIPEICTABICHUN O
MaTeMaTHKe KaK YaCTH MUPOBOMN KYJIbTYpPHI
U O MECTE€ MaTEMAaTUKU B COBPEMEHHOM
UBUIIM3ALIMH, O CTIOCO0aX OMUCAHUs Ha
MaTeMaTUYECKOM SI3bIKE SIBJICHUM
peanbHOro0 MHpA;

1.1 3HaueHME MaTeMaTUYECKOW HAYKH JIJIS
pelieHus 3aa4, BOZHUKAIOIINX B TEOPUU U
MPaKTHKE;

1.1.1, 1.1.2

2.4 HaXOAUTh 3HAYEHUS KOPHS, CTEIICHH,
norapudma, TPUrOHOMETPUUYECKUX
BBIPKEHUN HA OCHOBE OIPEICIICHHUS,
UCITOIB3YS MPU HEOOXOIMMOCTH

1.1.3,3.3.2
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UHCTPYMEHTAJIbHBIE CPEJCTBA;

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

1.1.5

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

1.2.1

2.28 onuChIBaTh B3aUMHOE PACIOI0KEHUE
IPSIMBIX U TUIOCKOCTEMN B MIPOCTPAHCTBE,
apryMEHTUPOBATh CBOU CYXKJIACHHS 00 3TOM
PaCIoJIOKEHUY;

4.2.2

2.39 pemath npocTeiinme KOMOUHATOPHBIE
3aJja4l METOJIOM Tepedopa, a TaKxKe ¢
WCITOJIb30BAHUEM M3BECTHBIX (hOPMYIT;

6.2.1

2.6 BBITIOTHATH MPE0OPa30BAHUS
BBIPAKEHU, TPUMEHSS (HOPMYIIbI,
CBSI3aHHBIC CO CBOMCTBAMM CTCIICHEM,
Jorapu(mMoB, TPUTOHOMETPUUYECKUX
dynxumii;

8.1.1,8.2.1,9.2.2

2.26 pacnio3HaBaTh Ha YepTEX)KaxX U
MOJIETISIX TIPOCTPAHCTBEHHBIE (POPMBI;

10.1.15

2.38 BbIUHCIEHUI 00HEMOB U IUIONIAEN
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPU
pelIeHUH MPAKTUYECKUX 3a7a4, UCTIOJIb3Ys
MIPU HEOOXOIUMOCTH CHPABOYHUKU U

11.1.5,11.2.4,12.1.1, 13.5.3
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BBIYNCIIUTEIbHBIC YCTPOMCTRBA.

2.14 HaxoaAUTH TPOU3BOIHBIE
AIIEMEHTApHBIX (PYHKITUH;

13.2.5

2.15 ncnonp30BaTh NPOU3BOIHYIO IS
U3Yy4YEeHUS CBOMCTB (DYHKIMIA U MOCTPOEHUS
rpaduKoB;

13.2.5,13.4.2

2.16 npUMeHSTh IPOU3BOIHYIO JJIs
IIPOBEICHUS MPUOINKEHHBIX BEIYUCIICHUH,
pelaTh 3a1a4i TPUKIAJHOTO XapaKkTepa Ha
HaXO0XKJIeHWE HAauOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYECHHUS,

13.4.2

2.17 BBIYUCHATH B NPOCTEUIINX CIydaAsIX
IUIOIIAN U OOBEMBI C UCTIOIb30BAHUEM
ONPENEIICHHOTO UHTErpaIa;

13.5.1

3.2 chopMHUPOBAHHOCTH MPEJICTABIICHUN O
MaTEMaTUYECKUX MOHATHUSAX KaK O
BOKHEHUIIINX MaTEMaTUUECKUX MOJICIISIX,
MO3BOJISIONIUX OMKUCHIBATh U U3y4aTh
pa3HbIC MPOIECCHI U SBJICHUS; TOHUMaHUE
BO3MOKHOCTH aKCHOMATHYE€CKOTO
MOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;

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

1.1.2

2.6 BBITIOJHATH MPE0Opa3oBaHUS
BBIpXCHUH, IPUMEHSS (DOPMYIIBI,
CBSI3aHHBIC CO CBOMCTBAMM CTEIICHEH,
Jorapu(MoB, TPUTOHOMETPHUUECKUX
dyHKIMi;

1.14,3.4.2,8.1.2

2.1 BBINOJIHATH apU(PMETHUECKUE TEUCTBUS
HAJl YUCJIaMU, COYeTast yCTHBIE U
MMACbMEHHBIE ITPUEMBI;

1.1.6
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2.2 HaxOAUTh MPUOIMKCHHBIC 3HAUCHHS
BEJIMYMH U MOTPEITHOCTH BBIUYUCICHUN
(abcomroTHAs 1 OTHOCUTENIbHAS);

1.1.6

1.2 mmpoty 1 B TO ke BpeMs
OTPaHUYECHHOCTh MPUMEHEHHUS
MaTeMaTUYECKUX METOJIOB K aHAIU3Y U
HCCJIEJOBAHUIO MPOIIECCOB U SIBIICHUM B
IPHUPOJIC U OOIIECTBE;

1.2.7

2.8 Il IPaKTUYECKUX PacYETOB T10
dopmynam, BkIrouyas GopmyJibl,
CoAEpkKaIIME CTENCHU, PAJUKAIIBL,
Jorapu(mbl 1 TPUTOHOMETPUYECKUE
(GYHKIIUA, UCTIONIB3YSI IPYU HEOOXOAMMOCTH
CIIPABOYHBIE MATEPHUAJIBI K TPOCTEUIINE
BBIYHCIIUTEIbHBIC YCTPOMCTRBA.

1.2.7

2.21 ucrnonb3oBaTh rpa@UIECKUl METO
pelieHus ypaBHEHUN U HEPABEHCTB;

1.2.7

2.20 pemaTh palMoOHaIbHEIE,
MOKa3aTebHbIE, JIOTapu(MHUIECKHE,
TPUTOHOMETPHUUECKHE YPAaBHEHMUS,
CBOJISILLIMECS K TUHEWHBIM U KBAJIPATHBIM, a
TaK)Ke aHaJIOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

2.1.5,2.2.1, 8.6.1

2.4 HaXOAUTh 3HAYEHUS KOPHSI, CTEIICHH,
aorapupma, TPUrOHOMETPUYECKHUX
BBIPKEHUN HAa OCHOBE OIPEICIICHHUS,

3.1.2,8.5.2,8.5.3
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UCIIOJIb3YSI PU HEOOXOAUMOCTHU
UHCTPYMEHTAJIbHBIE CPEJICTBA;

1.3 3HaueHue MPaKTUKUA U BOMPOCOB,
BO3HUKAIOIUX B CAMOM MaTeMaTHKE IS
dbopMHUpOBaHUS U PA3BUTHUS
MaTEeMaTUYECKON HAYKU;

3.5.2,5.1.6,12.2.4

2.38 BpIUKCIEHHSI 00BEMOB U ILIOINAAEH
MMOBEPXHOCTEN MPOCTPAHCTBEHHBIX TE MIPHU
pelIEHNUH MPAKTUYECKUX 3a7a4, UCTIOJIb3Ys
MpU HEOOXOIUMOCTH CIIPABOYHUKHU U
BBIYHCIIUTEIbHBIC YCTPONCTRBA.

4.3.4

2.31 BBINOJIHATH YEPTEXKH MO YCIOBUAM
3azay;

5.1.3,5.1.13,5.1.15, 5.1.19

2.32 cTpouTsh mpocreiiiue ceyenus kyoa, |5.1.5
MPU3MBIL, TUPAMUJIBL;

2.36 ucrnonb30BaTh NPUOOPETEHHBIC 5.1.17
3HaHUS U YMEHHUS B MIPAKTUYECKON

NESATeIbHOCTU U MOBCEAHEBHOMN KU3HU:

2.9 BBIUMCIIATH 3HAYCHUE (PYHKITUH TIO 9.1.1

3aJIaHHOMY 3HAYEHUIO apTyMEHTa IIPH
Pa3NUYHBIX crioco0ax 3aaanus GyHKIINU;

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

9.12,9.1.3,9.1.11,9.1.13,9.2.9, 13.2.15

2.10 omnpenensaTh OCHOBHBIE CBOMCTBA

9.1.5,9.1.6
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YUCJIOBBIX (PYHKIUH, WILTIOCTPUPOBATH X
Ha rpadukax;

2.13 ucnonp30BaTh MPUOOPETEHHBIC
3HaHUS U YMEHHUS B IPAKTUUECKON
NEATEIbHOCTH U MIOBCEAHEBHOW KU3HU: IS
OMKCAaHMS C MOMOIIBIO0 (PYHKITUI
Pa3UYHBIX 3aBUCUMOCTEMH, MTPEICTABICHHUS
uX rpauyecku, HHTEpIpeTaluu
rpaduKoB.

9.1.9

2.12 ucnonb30BaTh MOHATHE (DYHKITUU IS
OIMCAaHUS U aHAJIN3a 3aBUCUMOCTEN
BCJIMYWH;

9.1.10,9.2.10

2.17 BBIYUCHATH B IPOCTEUIINX CIydaAsIX
IUIOIIAIM U 0OBEMBI C HCIIOJIB30BAHUEM
OIIPENEICHHOT0 UHTETPAA;

13.5.4,13.5.5,13.5.13

2.23 coCTaBJsATh U pElIaTh YPAaBHEHUS U 13.5.13
HEPABEHCTBA, CBA3BIBAIOIIME HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
NPUKJIAJIHBIX) 3aa9ax.
3.3 BIasieHHE METOJaMU JA0Ka3aTeabCTB U (2.1 BBIMONHATH apudmeTnueckue aeictsus |1.1.7, 2.1.1
QITOPUTMOB PELICHUS; YMEHUE HX HaJl YUCIIaMU, COYEeTasl yCTHbIE U
NPUMEHATDH, IPOBOAUTH JOKa3aTelIbHbIC MUCHbMEHHBIE TPHUEMBI;
pacCy’kKJICHHUS B XOJI€ PEIICHUS 3a/1a4; 2.2 HAXOJUTh IPUOIMIKEHHBIE 3HAUCHHMS 1.1.7

BEJINYMH U TIOTPEIIHOCTH BBIYUCICHHH
(aOcontoTHast U OTHOCUTEIIbHAS);
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2.6 BBINIOJIHATH MPE0Opa3oBaHUS
BBIpaKEHUMN, TPUMEHSIST (HOPMYIIBI,
CBSI3aHHBIC CO CBOMCTBAMM CTEIICHEM,
Jgorapu(mMoB, TPUTOHOMETPUUYECKUX
yHKIwmi;

1.1.7,8.3.4,8.4.1,8.4.2,84.4,9.2.5

2.20 pemiath palvoHaJIbHBIE,
MOKa3aTelbHbIE, JIOTapuMHUUECcKHe,
TPUTOHOMETPUUYECKHUE YPaBHEHUS,
CBOJISIIIMECS K TUHEUHBIM U KBaJIPATHBIM, a
TaK)X€ aHaJOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

224

2.32 cTpouTh MpOCTEHIIINE CeueHUs KyOa,
PU3MBI, TUPAMUJIBL;

5.14

2.38 BbIUHCIEHUI 00HEMOB U IUIONIAEH
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPU
pelIeHNUH MPAKTUYECKUX 3a7a4, UCTIOJIb3Ys
MPU HEOOXOJIUMOCTH CHPABOYHUKU U
BBIYUCIIUTEIbHBIE YCTPOUCTRBA.

5.14

2.18 ucrnonb3oBaTh TPUOOPETECHHBIC
3HAHUS U YMEHHUS B PAKTUYECKOU
NEeSATeIbHOCTU U TIOBCEHEBHOM KU3HU
TUISL:

5.1.10

2.36 UCTOaB30BaTh MPUOOPETEHHBIC
3HAHUS ¥ YMEHHUS B PAKTHYECKOM
JESITENTHHOCTU U TTOBCEHEBHOM JKU3HU:

5.1.10, 5.1.16

2.31 BBINIOIHATH YEPTEKU IO YCIOBUIM

5.1.14,5.1.18
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3a1ad4;

2.39 pemiath mpocTelie KOMOMHATOPHBIC
3a/1a9M METOJIOM ITepedopa, a TaKxkKe C
WCITOJIb30BaHUEM U3BECTHBIX (DOPMYIT,

6.2.2

2.10 onpenensiTh OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKIMM, WILTIOCTPUPOBATH UX
Ha rpadukax;

8.1.5,9.2.8

2.4 HaXOIUTh 3HAYEHUS KOPHSI, CTEIICHH,
jorapudma, TPUTOHOMETPUUSCKUX
BBIpQKEHU Ha OCHOBE OIPEICICHUS,
UCIIOIb3YS MPU HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIC CPEJICTBA;

8.1.8,8.3.3,8.6.2

2.35 npoBOAUTH TOKA3aTEIbHbBIC
pacCcykJIeHUs B XOJI€ PELICHUS 3a/ay;

8.5.1

2.11 ctpouts rpaduku U3y4EHHBIX
GyHKUMNA, WUTIOCTPUPOBATH 1O rpapuKy
CBOMCTBA JIEMEHTAPHBIX (DYHKIINIA;

9.1.8,9.1.12

2.12 ucnonb30BaTh MOHATHE (DYHKITUU IS
OIMCAaHUS U aHAJIN3a 3aBUCUMOCTEN
BCJIMYUH;

9.1.14,9.2.3,13.3.2

2.37 nns uccnenoanus (MoaenupoBanus) |13.3.2
HECJIOKHBIX MPAKTUYECKUX CUTYallU HA

OCHOBE M3YUYEHHBIX (D)OPMYJI U CBOICTB

puryp;

2.14 HaxoaUTHh IPOU3BOHBIE 13.3.7
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AIIeMEHTapHbIX PYHKIUMT;

3.4 BnajeHue CTaHAAPTHBIMU PUEMaMU
pelIeHUs pallMOHAIBHBIX U
UppalMOHAIbHBIX, I0KA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHHI U HEPABEHCTB, UX CUCTEM;
MCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX
IpOrpaMM, B TOM YHCJIE JIJISl IOMCKA Iy TH
pelIeHus ¥ WILTIOCTPAIUU PEIICHUs
YPaBHEHUN U HEPABEHCTB;

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

1.2.2,1.23,1.24

2.20 pemaTe pauMOHaIbHEIE,
NOKa3aTelbHbIE, JIOTapu(MHUUECKHeE,
TPUTOHOMETPUUYECKHUE YPAaBHEHUS,
CBOJSIIMECS K JIMHEHHBIM U KBaJAPATHBIM, &
TaK)K€ aHaJIOTMYHbIE HEPABEHCTBA U
CUCTEMBI;

1.2.5,2.1.2,2.1.3,2.1.4,2.2.3,2.2.6,2.2.7,
3.1.6,3.6.2,3.6.3,3.6.4,3.6.5,3.6.6, 3.6.8,
8.6.5, 8.6.7

2.21 ucrnonb3oBaTh rpapUIECKU METO
pelieHsl ypaBHEHUI U HEPABEHCTB;

1.2.6,2.2.5,2.2.7,3.2.3

1.3 3HaYeHue MPAKTUKHA U BONIPOCOB,
BO3HUKAIOLIMX B CAMOW MAaTEMATUKE IS
dbopMHUpOBaHUS U PA3BUTHS
MaTeMaTH4YECKON HAYKH;

222,227

2.22 n3o0paxaTh Ha KOOPJUHATHOU
IIJIOCKOCTH PELICHUs] YPABHEHUH,
HEPABEHCTB U CUCTEM C JIByMs
HEH3BECTHBIMU;

2.22,22.7,3.6.10

2.4 HaXOIUTh 3HAYEHUS KOPHSI, CTEIICHH,
jorapudma, TPUTOHOMETPHUUECKUX
BBIpQKEHU Ha OCHOBE OIPEICICHUS,
UCIIOIb3YS MPU HEOOXOAMMOCTH
WHCTPYMEHTAJIbHbIC CPEJICTBA;

22.7,3.1.1,3.14,3.1.5,3.1.7,3.2.2,3.2 4,
3.2.6,3.2.7,3.4.1,3.4.4,3.6.1,3.6.7, 3.6.9,
3.6.10, 8.1.6, 8.1.7, 8.3.1, 8.4.3, 8.6.3, 8.6.8
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2.6 BBINIOJIHATH MPE0Opa3oBaHUS
BBIpaKEHUMN, TPUMEHSIST (HOPMYIIBI,
CBSI3aHHBIC CO CBOMCTBAMM CTEIICHEM,
Jgorapu(mMoB, TPUTOHOMETPUUYECKUX
yHKIwmi;

3.1.3,3.2.10,3.3.1,3.4.3,3.4.5,3.5.1,
8.1.3,8.14,8.2.2

2.18 ucrnonp3oBaTh NPUOOPETEHHBIC 3.1.7, 8.6.6
3HAHUS U YMEHHUSI B IPAKTUUECKOM

JEeSTEHLHOCTH U MOBCEHEBHOM KU3HU

TUISE:

2.3 cpaBHUBATH YHUCIIOBBIC BHIPAKEHUS; 3.2.1,3.2.5,3.2.8

2.10 onpenenaTh OCHOBHbIE CBOMCTBA
YUCJIOBBIX (PYHKIHM, WITIOCTPUPOBATH UX
Ha rpadukax;

3.6.1,3.6.10,9.2.1

2.12 ucnonb3oBath nousitue Gpynkuuu ansa (3.6.1, 8.5.4
OINHCaHUs U aHaJIM3a 3aBUCUMOCTEH

BEJIMYUH;

2.8 IS MPaKTUYECKUX PACUYETOB IO 3.6.10,9.2.4

dopmynam, BkIrouyas GopmyJibl,

coJiep Kalue CTeNeH!, PaauKabl,
aorapu(MbI ¥ TPUTOHOMETPHUECKHE
(GYHKIMH, UCTIONB3YS IPU HEOOXOUMOCTH
CIpaBOYHbBIEC MaTepUANbl U MPOCTEUIITNE
BBIUMCIIUTEIbHBIE YCTPOMUCTRA.

1.5 yHHBepcaJIbHBINA XapakTep 3aKOHOB
JIOTHKH MaTeMaTHUYECKUX PACCYKIACHHM, UX
IPUMEHUMOCTb BO BCEX 00JIaCTAX

6.1.1
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YEJI0BEUYECCKOM JICATEILHOCTH,

1.6 BEpOATHOCTHBIN XapaKTep Pa3IMUHbIX
IIPOLECCOB OKPYKAIOIIETO0 MUPA.

6.1.1

2.39 pemiath mpocTeime KOMOUMHATOPHBIE
3a/1ayu METOJIOM Tepedopa, a TakxKe ¢
UCII0JIb30BaHUEM U3BECTHBIX (DOPMYIT,

6.1.1

2.9 BBIUMCTIATH 3HAYCHUE (PYHKITUH TIO
3aJIaHHOMY 3HAYEHUIO apTyMEHTa IpH
Pa3NUYHBIX crioco0ax 3aaanus GyHKIINU;

8.6.9

3.5 chopMUpPOBAHHOCTH MPEACTABICHUN 00
OCHOBHBIX MOHATHSIX, UACIX U METOJAaX
MaTeMaTHYECKOTO aHaln3a;

2.30 uzo0OpaxaTh OCHOBHBIC
MHOTOTPAaHHHUKH U KPYTJIbIC TENa,;

5.1.21, 11.1.7, 13.1.1

2.31 BBINOJNHATH YEPTEKH MO YCIOBUSIM 5.1.21
3a/ad;
2.32 cTtpouTh mpocTeime ceuenus kyoa, |5.1.21

IIPU3MBIL, TUPAMUJIBL;

2.11 crpouTts rpaduKu N3yIEHHBIX
GyHKIMN, WUTIOCTPUPOBATH IO TpapuKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKITUH;

9.14,9.2.7,9.2.11

2.18 ucnonp30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHHUS B PAKTUYECKOM
JEeSATENbHOCTH U NTOBCEHEBHOM KU3HU
TS

9.2.13

2.27 COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C
UX OMHUCAHUAMHU, U300pKECHUSIMU;

9.2.14

2.29 aHanmM3upoOBaTh B MPOCTEUILINX

11.1.6
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Cllydasix B3aMMHOE PacIlOJIOKEHUE
00BEKTOB B MPOCTPAHCTBE;

2.10 omnpenensaTh OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKIIHMH, HILTIOCTPUPOBATH UX
Ha rpaduKax;

13.1.2

2.14 HaxoaUTh IPOU3BOIHBIE
ANIeMEHTapHbIX (PYHKIUT;

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, 13.2.12,
13.2.13,13.3.3,13.3.5, 13.3.8, 13.4.1

2.12 ucrnonp30BaTh NOHATHE PYHKIIUM JIJIS
OIMCAHHUs U aHAJIN3a 3aBUCUMOCTEN
BEJINYMH;

13.1.4,13.1.5

2.15 nucnonp30BaTh NPOU3BOAHYIO IS
M3YYEeHUS CBOMCTB (PYHKIMI U TOCTPOCHUS
rpaduKoB;

13.2.3,13.2.8,13.2.11, 13.2.14, 13.3.1

2.35 npoBOAUTH JOKA3ATEIbHBIC
paccyXIeHus B XOJIe PEIICHUs 3a/1a4;

13.2.3

2.37 nns uccnegoBanus (MOJEIUPOBAHUS )
HECJIOKHBIX MPAKTUYECKUX CUTYAIINIl Ha
OCHOBE M3yUYCHHBIX (POPMYII U CBONCTB

(uryp;

13.2.7,13.3.4,13.5.8

2.19 pelieHus NpuUKIIAIHBIX 3a7a4, B TOM
YHCJIE COIMAJIbHO-DKOHOMHUUYECKHUX U
dbu3ndyecknx, Ha HauOOJIbIINE U
HaVMEHBIIINE 3HAUCHUS, Ha HaX0XKJICHUE
CKOPOCTH M YCKOPEHMUSI.

13.3.4,13.4.1,13.5.11
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2.9 BBIUUCTATH 3HAYCHUE (PYHKITUH 11O
3aJIaHHOMY 3HAYEHUIO apTyMEHTa IpH
Pa3NUYHBIX crioco0ax 3aAaHus GyHKINU;

13.3.6, 13.3.9

2.17 BBIYUCHATH B NPOCTEUIINX CIydasiX
IUIOIIAN U OOBEMBI C UCTIOIb30BAHUEM
ONPENEIICHHOTO UHTErpaIa;

13.5.2,13.5.6,13.5.8,13.5.9

2.38 BpIUMCIIEHUA 00BEMOB U IUJIOMIAAEH
MOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ MPU
pelIeHnH MPaKTUIECKUX 3a7a4, UCTIONb3Ys
py HEOOXOUMOCTH CIIPABOYHUKHU U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

13.5.7

2.26 pacnio3HaBaTh Ha YEpTEX)KaxX U
MOJIETISIX TIPOCTPAHCTBEHHBIE (POPMBI;

13.5.8

2.7 ucnosb30BaTh NPUOOPETEHHBIE 3HAHUS
U YMEHHUS B IPAKTUUYECKOM NESITEIbHOCTH U
ITIOBCETHEBHOM KU3HMU:

13.5.11

2.23 coCTaBJsATh U pELIaTh YPAaBHEHUS U
HEPABEHCTBA, CBA3BIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
NPUKJIAJHBIX) 3a1a49ax.

13.5.11

2.25 11d NOCTPOECHUS U UCCIIEIOBAHUS
MPOCTEUIINX MATEMATHUYECKUX MOJICIICH.

13.5.12

3.6 BiasieHHE OCHOBHBIMU IOHATHIIMU O
IIJIOCKUX U IIPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, UX OCHOBHBIX

1.2 mupoTy U B TO K€ BpeMs
OTPaHUYEHHOCTh MPUMEHEHUS
MaTeMaTHYECKUX METOJIOB K aHAJIU3Y U

4.1.1
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CBOICTBax; CHOPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh Ha YEPTEkKAX, MOJACIISIX U B
peasibHOM MHUpE T€OMETpUYECKUe (PUTYPBI;
PUMEHEHUE U3YUECHHBIX CBOICTB
reOMEeTPUUECKUX GUTyp U HOPMYIT IS
peneHns reOMEeTpUYECKUX 3a1a4 ¥ 3a]1a4 ¢
IIPAKTUYECKUM COAEPIKaHUEM;

MCCIIEIOBAHHIO TPOLIECCOB U SIBICHUH B
OpUpOJE U OOILECTBE;

2.31 BBINIOJNHATH YEPTEKU MO YCIOBUSIM
3aj1ad;

4.1.2,4.2.5,4.2.6,4.2.10,4.2.11,4.3.3,
43.6,5.1.1,5.1.7,5.1.8,5.1.9, 5.1.11,
5.1.20, 10.1.14

2.10 onpenensiTe OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKIUH, WILUTIOCTPUPOBATH UX
Ha rpadukax;

4.1.3

2.29 aHanu3UpOBaTh B MPOCTEHIIUX
ClIy4asix B3aUMHOE PacroiOKeHHE
00BEKTOB B MPOCTPAHCTBE;

4.2.1,429,4.2.11,10.2.6, 12.2.5

2.33 pemaTh JIaHUMETPUYECKUE U
MPOCTEHUIINE CTEPEOMETPUUECKUE 3a]1au
Ha HaXO0XKJICHUE TCOMETPUYCCKHUX BEIIMUHH
(IIMH, yTIIOB, IUIOIIaACH, 00BEMOB);

4.2.1,4.2.10,4.2.11,4.3.2,10.1.2, 10.1.7,
10.2.2

2.28 onucChIBaTh B3aUMHOE PACIIOI0KEHUE
IPSIMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE,
apryMEHTUPOBATh CBOU CYXICHUS 00 3TOM
PacCIOJI0KECHUH;

4.23,424,42.5,42.6,4.2.7,4.228,
4.2.10,4.2.11,4.3.1,4.3.7

2.30 uzo0paxaTb OCHOBHBIC
MHOT'OTPaHHUKH U KPYTJIbIE Tea;

4.3.5,10.1.2,10.1.4, 10.1.6, 10.1.8, 10.1.9,
10.1.11, 10.1.13, 10.1.16, 10.2.5, 11.1.1,
11.1.2,11.1.4,11.2.1, 11.2.5, 12.2.2, 12.2.7

1.3 3HaYeHuE MPAKTUKHA U BONPOCOB,
BO3HUKAIOIUX B CAMOM MaTeMaTHKe IS
(dbopMHUpOBAHUS U PA3BUTHS

5.1.9,10.1.4
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MaTeMaTU4YECKOU HAYKH;

2.32 cTpouTh poCcTeIne ceueHus Kyoa,
MPU3MBI, TUPAMUJIBL;

5.1.12,10.1.10, 10.2.1, 10.2.3, 10.2.4,
10.2.5,10.2.8,11.1.8,11.1.9, 11.2.3, 12.1.6

2.4 HaxOIUTh 3HAYCHUS KOPHSI, CTEIICHH,
jorapudma, TPUTOHOMETPUUYECKUX
BBIPOKCHUI Ha OCHOBE OTIPECIICHHUSI,
UCIIOJIB3YSI PY HEOOXOAUMOCTH
WHCTPYMEHTAJILHBIE CPEJICTBA;

83.2

2.9 BBIUUCTATH 3HaY€HUE (PYHKITUU 11O
3aJIaHHOMY 3HAYEHUIO apryMEHTa IpH
Pa3NUYHBIX crioco0ax 3aAaHus QyHKINU;

9.2.12

2.26 pacrio3HaBaTh HA YEPTEKAX U
MOJEJIAX TPOCTPAHCTBEHHBIE (DOPMBIL;

10.1.1, 10.1.3, 10.1.5, 10.1.12

2.17 BBIYUCHATH B IPOCTEUIITUX CITydasiX
IUIOMIAAN U 0OBEMBI C UCIIOJIb30BAHUEM
OINpEeIECIICHHOTO HHTETpaa;

10.2.6, 12.1.5

2.38 BBIYHCIEHUS 00BEMOB U ILUIOIIANAEN
ITOBEPXHOCTEH MTPOCTPAHCTBEHHBIX TSI IIPH
pelIeHUH MPAKTUICCKHUX 3a7a4, HCTIOIb3Y S
IpU HEOOXOIUMOCTH CITPABOYHUKHU U
BBIYUCIIUTEIbHBIE YCTPOKUCTRA.

10.2.6, 12.1.2,12.1.3, 12.2.1, 12.2.3,
12.2.6,12.2.8

2.34 nucnonp30BaTh MPU PELLIEHUN 10.2.7,11.1.3
CTEPEOMETPUYECKUX 3a]1a4

IJIaHUMETPUYECKUE (PaKThl U METOJIBI;

2.24 ucnonap30BaTh NMPUOOPETEHHBIC 11.1.3,12.1.4
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3HaHUSA U YMEHHS B IPAKTUYECKON
NEATEIIbHOCTH U IMIOBCEAHEBHON KU3HU:

2.25 njs MOCTPOCHUS U UCCIIEIOBAHUS
MPOCTEUIINX MATEMAaTUUECKUX MOJICIIEH.

11.1.3,12.1.4

2.18 ucnonp30BaTh NPUOOPETEHHbBIE
3HAHUS U YMEHHUS B PAKTUUECKOM
JEeSATENbHOCTH U MMOBCEIHEBHOM KU3HU
TS

11.2.2

2.36 UCTIOIB30BATh MPUOOPETEHHBIE
3HAHUS U YMEHHUS B PAKTUYECKOM
NEeSTENHbHOCTU U TTOBCEHEBHOM KU3HU:

12.1.4

2.37 nnst uccnaegoBanus (MOJETUPOBAHUS )
HECJIOKHBIX MPAKTUYECKUX CUTYAIINI Ha
OCHOBE M3YUYEHHBIX (D)OPMYJ U CBOICTB

(uryp;

12.1.4

3.7 cpopMHPOBAHHOCTD IIPEICTABICHUI O
rpoleccax U sBJICHUSAX, UMEIOLINX
BEPOATHOCTHBIN Xapakrep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B
peasbHOM MHpE, 00 OCHOBHBIX OHITHUSX
AJIIEMEHTAPHON TEOPUU BEPOSITHOCTEM;
YMEHHU HAXOIWUTh U OLICHUBATH
BEPOATHOCTH HACTYTIJICHUS COOBITUH B
IIPOCTENIINX MPAKTUYECKUX CUTYALUAX U
OCHOBHBIE XapaKTEPUCTUKU CIIyYaUHbBIX
BEJINYNH;

1.4 HCTOPHIO PA3BUTHUS ITOHATHUA YHUCJIA,
CO3aHuA MaTEMAaTHUYCCKOI'O aHaJln3a,
BO3HUKHOBCHHUSA U PA3BUTHUA T'COMCTPHH,

6.1.2,7.2.6

2.39 pemath npocTeimme KOMOMHATOPHBIS
3a/1a9M METOJIOM Itepedopa, a TaKkKe C
HCIT0JIb30BaHUEM U3BECTHBIX (HOPMYIT,

6.1.2,6.1.3,6.14,6.1.5,6.2.3,6.2.4,6.2.5,
7.1.3,7.2.5,7.2.6

1.6 BEpOATHOCTHBIN XapaKTep Pa3IMYHbIX
IPOLECCOB OKPYKAIOLIETO MUPA.

7.1.1

2.40 BBIYUCHATH B MPOCTEUIINX CITyUasx
BEPOSITHOCTU COOBITUI HAa OCHOBE

7.1.1,7.1.2,7.1.4,7.2.1,7.2.3,7.2.4,7.2.7
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ImoacdYeTa 4ncjia uCXod0B,

2.42 ananu3a nHGOpMAIIIH
CTaTUCTUYECKOTO XapaKTepa.

7.2.2,7.2.6,7.2.7

2.41 nns aHanM3a peajabHbIX YUCIOBBIX
JAHHBIX, MPEJICTABICHHBIX B BU/JIC
auarpaMm, rpa@ukos;

7.2.3,7.2.5

1.5 yHuBepcalibHbBI XapaKTep 3aKOHOB
JIOTUKH MaT€MaTUYECKUX PACCYKICHUMU, UX
IPUMEHUMOCTH BO BCEX 00JIaCTAX
YEJI0BEUYECKON NEATENbHOCTH;

7.2.6

2.21 ucnonp30BaTh rpaUuECKUl METOJ
peleHns ypaBHEHUN U HEPABEHCTB;

7.2.7

2.5 mob30BaThCS MPUOTUKEHHOM OIEHKON
IIPU IPAKTUYECKUX PACUETAX;

13.5.10

3.8 Bl1ageHre HaBLIKAMH UCITOJIb30BAHMUS
TOTOBBIX KOMIBIOTEPHBIX TPOTPaMM MpU
pelieHnuy 3aaa4.

2.8 IS MPAaKTUYECKUX PACUYETOB IO
(dopmynam, BKIrouyas (hopmyJibl,
COJIeprKalllie CTENEHH, PaJuKabl,
norapu(Mbl 1 TPUTOHOMETPHUECKHE
(GYHKIIMY, UCTIONIB3YSI PYU HEOOXOAMMOCTH
CIPaBOYHbIEC MaTepUabl U MPOCTEUIIINE
BBIUMCIIUTEIbHBIE YCTPOMUCTRA.

3.2.9

2.7 ucnonb30BaTh NPUOOPETEHHBIE 3HAHUS
U YMEHHUS B IPAKTUUYECKOM NESITEIbHOCTH U
ITIOBCETHEBHOM KU3HMU:

5.1.2

2.20 pemiath palMoOHAIbHBIE,

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

2.11 ctpouts rpaduku H3yIECHHBIX 9.1.7,9.2.6
GyHKUMNA, WUTIOCTPUPOBATH 1O rpaduKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKIUH;

2.14 HaxoaUTh IPOU3BOIHBIE 13.4.3
AIIEMEHTAPHBIX (PYHKIINH;

2.4. XapaKkTepuCTHKA OCHOBHBIX BUJ0B Y4eOHOM 1eATeJIbHOCTH 00YyYAKOIINXCS

HauMeHoBaHHe TeMBbI

XapakTepuCTHKAa OCHOBHBIX BU/IOB JeSITeJILHOCTH 00y4aionierocsi (Ha ypoBHe
YueOHBIX 1elCTBUI)

Pa3nen 1 Pa3zBuTne moHATHUS O YHUCIIE

Tema 1.1 IlonsTHE LIENBIX, pAIMOHATIBHBIX
Y JEUCTBUTENBHBIX YNCEI

O3HaKOMJIEHHE C POJIBIO MATEMATUKHU B HAYKE, TEXHUKE, JKOHOMHUKE,
MH(POPMAITMOHHBIX TEXHOJIOTUIX U MPAKTUYECKON JEATEIbHOCTH;

03HAKOMJICHHUE C IETISIMH | 3aJjadaMU U3yYCHHUSI MaTeMaTUKH MPU OCBOCHUH
cuemuaisHocrteit CIIO.

BrimonasaTe apudmeTHieckue ASHCTBUS HAJl YUCIIaMU, COUeTast YCTHBIC U MUCHMECHHBIC
MIPUEMBI; HAXOAUTH MPUOIMKCHHBIC 3HAUCHUS BEIMYWH U TIOTPEIITHOCTH BHIYUCIICHUN
(abcoroTHAs ¥ OTHOCUTENBHAS); CPABHUBATH YMCIIOBHIC BEIPAKCHUS; HAXOAHUTH
OIMOKH B MPEe0Opa30BaHUSX U BBIYUCICHUSX;

Tema 1.2 IloHATHE KOMILUIEKCHOTO YHCIIa

BrInoaHaTh apI/I(bMCTI/I‘{eCKI/IC ,Z[CﬁCTBPIfI HaJl 9ucCjiaMHu, COYCTaA YCTHBIC U ITMCbMCHHBIC
IMPHUEMBI; HAXOANUThH HpI/I6JII/DKCHHBI€ SHAYCHUS BEJIMYWH U IOTPEIITHOCTH BBIUMCIICHUH
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(abcomroTHast U OTHOCUTENIbHAS ); CPABHUBATH YHUCIIOBBIC BHIPAXKEHUS; HAXOIUTh
OIMOKHU B MPEe0OPa30BAHUSAX U BEIYUCICHUSX;

BBITIOJIHATH PacyeThl 0 popMyIiam;

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

Paznen 2 YpaBHeHus U HEpaBEeHCTBA

Tema 2.1 YpaBHeHus

BBITIOJIHATH PacyeTsl o popMyiam;

dbopMyIHpOBaTH ONpeIeNieHne KOPHS. CTETICHH C ISHCTBUTEILHBIM TIOKa3aTeeM U
CBOWCTBA; BBIYUCIIATH U CPAaBHUBATh KOPHU, CTENIEHU C PAlIMOHAJIBHBIM NIOKA3aTEIIEM,
JleJ1aTh IPUKUAKY 3HAYCHUS! KOPHS, CTEIIEHU, CPABHUBATh 3HAYCHUSI KOPHS, CTEIIEHU
UCIIOJIB3Ysl, P HEOOXOAUMOCTH, MHCTPYMEHTAIILHBIE CPEJICTBA;

BoinonsaTs apudmeTndeckue AeMCTBUS HAJl YUCIaMU, COYeTas YCTHbIE U MMCbMEHHbIE
PUEMbL; HAXOJAUTh MPUOIMKEHHbIE 3HAYEHUS BEJIMYUH U OTPEIIHOCTH BHIYUCICHUN
(a0conroTHast ¥ OTHOCUTENBbHAS); CPABHUBATH YMCIIOBBIE BBIPAKEHUS; HAXOAUTh
OIIMOKYU B MPe0oOpa30BaHUSX U BHIYUCICHUSIX;

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

O3HAKOMHUTBLCA C IPUMCHCHHUCM KOpHeﬁ U CTCIICHEH P BBIYUCIICHUN CPCAHUX

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

Tema 2.2 HepaBenctsa

dbopMyIIHpOBaTH ONPEICTICHUE KOPHSI. CTENIEHU C JEUCTBUTEIBHBIM MTOKa3aTeIeM U
CBOMCTBA; BHIYUCIISATh U CPABHUBATH KOPHU, CTENIEHU C PallMOHATILHBIM MTOKAa3aTeNeM,
JenaTh NPUKUAKY 3HAUYCHHS KOPHS, CTEIICHH, CPABHUBATH 3HAYCHUS KOPHS, CTEIICHU
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HCIIOJIB3YS, IIpU H€O6XO,Z[I/IMOCTI/I, HHCTPYMCHTAJIBHBIC CPCACTBA,

mpeoOpa30BEIBATH YMCIIOBHIEC U OYKBEHHBIC BBIPAKEHUS, COJIEPIKAIINE PATUKAIIBI U
CTETICHU, ITIPUMEHSISI CBOWCTBA;

O3HaKOMUTBCS C MPOCTEUITNMH CBEICHUSAMHU O KOPHSAX aNreOpanyecKux ypaBHEHUH, ¢
NOHATHSMU UCCIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUM;

HCITOJIh30BaTh CBOMCTBA U Tpaduiku HyHKIMMA 715 pemieHns ypaBHeHui. [loBTopuTh
OCHOBHBIE IIPUEMBI PEILICHUS CUCTEM;

peniaTh ypaBHEHUS, IPUMEHSIA BCE MPUEMBI (pa3iioKeHHEe Ha MHOYKUTEH, BBEJCHUE
HOBBIX HEU3BECTHBIX, IMOJICTAHOBKA, TpaUUECKUl METO/);

pemaTh CUCTEMbI ypaBHEHUH, MPUMEHSIS pa3IMdHbIe CTIOCOOBI. O3HAKOMUTHCS C
oOITMMHU BOMTPOCAMH PEIICHUSI HEPABEHCTB W UCIIOJIb30BAHUS CBOMCTB U TpapuKoOB
GyHKIMN TIPU pelieHu

BBITIOJIHATH PacyeTsl o popMyiam;

O03HAKOMMTBCS C TIOHATUEM KOPHS N-U CTENEHU, CBOMCTBAMH PAJUKAIIOB, CTEIICHU C
JNEUCTBUTENBHBIM II0KA3aTEIEM, C IPAaBUJIAMU CPAaBHEHUEM KOPHEW;

Paznen 3 KopHu, crenenu u norapudmsl

Tema 3.1 Kopau u crenenn

BBIIIOJIHATH PacyeThl 0 popMyiam;

(bOpMYJIHpOBaTI) OIIPCACIICHUC KOPHA. CTCIICHU C ,ZIGﬁCTBHTGJILHBIM IIOKAa3aTCJICM U
CBOﬁCTBa; BBIYUCJEATD U CPABHUBATH KOPHHU, CTCIICHU C pallMOHAJIbHBIM ITIOKA3aTCJICM,
ACJIaTb IPUKUAKY 3HAUYCHUA KOPHSA, CTCIICHU, CPABHHUBATH 3HAYCHUA KOPH:, CTCIICHU
HCIIOJIB3YS, IIpU H€O6XO,Z[I/IMOCTI/I, HHCTPYMCHTAJIBHBIC CPCIACTBA,

OTpeENATh 00JaCTh HOMYCTUMBIX 3HAUCHUN JIOTapU(IMUUECKOTO BHIPAKCHHUS;

peuiaTh MMOKa3aTCIbHBIC UPPAINOHAJIBHBIC, HOFapI/I(I)MI/I‘{eCKI/IG YPaBHCHUSA U
HCPABCHCTBA I10 U3BCCTHBIM AJITOPUTMAM.
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Tewma 3.2 Jlorapudmsi

BBITIOJIHATDH MPE0OPa30BaHMSI BBIPAXKEHUHN, TPUMEHSST (HOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JTorapu(pmMoB;

OnpeaensaTh 00JacCTh AOMYCTUMBIX 3HAUEHUN JTOrapu(pMUUYECKOTO BbIPAKEHUS;

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

O3HAKOMMTBCS C JOKA3aTEIIbHBIMU PACCYKACHUAMU HEKOTOPBIX CBOMCTB JIMHEUHON U
KBaJpaTUYHON (PYyHKIIMMI, MPOBOJUTH UCCIICIOBAHUE JTMHEHHON, KYCOUYHO-IMHEIHOM,
IpOOHO — IMHEMHOW U KBaJAPaTUYHON PYHKIMH, CTENEHHBIX U JIOTApU(PMUUECKUX
¢ynkmuii. CTpouTh, BBEIIOIHATH MPeoOpa30BaHUs U YUTATh TPAPUKU (PYHKITHIA.
HccnenoBath ux;

@OpMYJII/IpOBaTB OIIPCACIICHUC KOPHA. CTCIICHU C HeﬁCTBHTeﬂbHBIM ITOKa3aTCJICM U
CBOﬁCTBa; BBIYUCJEATE U CPABHUBATH KOPHHU, CTCIICHU C pallMOHAJIbHBIM ITIOKAa3aTCJICM,
ACJIaTb NPUKUAKY 3HAYCHUA KOPHs, CTCIICHU, CPABHUBATb 3HAUYCHUA KOPHs, CTCIICHU
HCIIOJIB3YS, IIpU H€O6XOI[I/IMOCTI/I, HHCTPYMCHTAJIbHBIC CPCACTBA,

O3HAKOMMUTBCA C IIPUMCHCHHUCM KOpHeﬁ U CTEIICHEH IIPpHU BBIYUCJICHHUH CPCIHUX,

Tema 3.3 [IpeoOpa3oBanue panoOHaNIbHbBIX
BBIPAKCHUH

BBINOJIHATH IPEOOPa30BaHMsI BBIPAXKEHUHN, IPUMEHSs (POPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JTorapu(pmoB;

OTpEENATh 00JaCTh AOMYCTUMBIX 3HAUCHUN JIOTapU(IMUUECKOTO BHIPAKCHHUS;

Tema 3.4 TIpeoOGpazoBanue
UPpaLMOHATIBHBIX, CTEIICHHBIX U
MOKa3aTeIbHBIX BhIPAKCHUH.

3aMUChIBaTh KOPEHB N-bIi CTENICHHU B BUJIE CTETICHH C APOOHBIM MOKa3aTesieM u
Ha000pOT;

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

q)OpMy.]II/IpOBaTI) OIIPCACIICHUC KOPHA. CTCIICHU C HeﬁCTBHTeﬂbHBIM ITOKa3aTCJICM U
CBOﬁCTBa; BBIYUCJEATE U CPABHUBATDH KOPHHU, CTCIICHU C pallMOHAJIbHBIM ITIOKA34aTCJICM,
ACJIaTb IPUKUAKY 3HAYCHUA KOPH, CTCIICHU, CPABHUBATDb 3HAUYCHUA KOPHS, CTCIICHU
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HCIIOJIB3YS, IIpU H€O6XO,Z[I/IMOCTI/I, HHCTPYMCHTAJIBHBIC CPCACTBA,

mpeoOpa30BEIBATH YMCIIOBHIEC U OYKBEHHBIC BBIPAKEHUS, COJIEPIKAIINE PATUKAIIBI U
CTETICHU, ITIPUMEHSISI CBOWCTBA;

peuIaTh IMOKa3aTCIbHBIC HPPAINOHAJIBHBIC, HOI‘apI/I(I)MI/I‘{eCKI/Ie YPaBHCHUA U
HEPaBCHCTBA 110 U3BCCTHBLIM aJIr'OPHUTMAM.

BBITIOJTHATH MMPE0OpPa30BaHMsI BRIPAXKEHUH, IPUMEHSST (DOPMYJIBI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JTOrapu(pMOB;

Tema 3.5 IlpeoOpazoBanue
Jorapu(pMUUYECKUX BBIPAKCHUI

OIIPCACIIATH 0011acTh AOITYCTUMBIX 3HAYCHUH HOI‘apI/I(I)MI/I"IeCKOFO BBIPAKCHHA,

BBITIOJTHATH MPE0OPa30BaHMSI BRIPAXKEHUHN, TIPUMEHSST (DOPMYJIBI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH U JTOTapu(pMOB;

Tema 3.6 Pemenue npocTenmmx
MOKAa3aTeJIbHbIX U JTOrapu(hMHUUECKUX
YPaBHEHUU U HEPABEHCTB.

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;

HaXOAMUTb YPAaBHEHUS OKPYXKHOCTHU, CPEPBI, JIOCKOCTU. BBIUUCIATH pacCTOSHUS MEXITY
TOYKaMU. M3yunTh CBOMCTBA BEKTOPHBIX BEIMYMH, [TPABUJIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUJIA HAX0XKICHUS KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, IIPaBUJIa JEUCTBUM C BEKTOPAMHU, 3aJaHHBIMA KOOPJANHATAMM.
[IprMeHATH TEOPHIO NPU PELIEHNH 3a7a4 Ha IEWCTBUA ¢ BEKTOpaMu. 3yunTs
CKAJIIPHOE MPOU3BEIEHNE BEKTOPOB, BEKTOPHOE YPABHEHHUE NMPSIMOU U TNIOCKOCTH.
[IprMeHATH TEOPUIO NIPY PELIEHUH 3a4a4 HA IEUCTBUA C BEKTOPAMHU, Ha KOOPAUHATHBIN
METO/l, HA IPUMEHEHUE BEKTOPOB IS BBIYMCIICHUS BEJIMYMH YIJI0B U PACCTOSIHUM. ;

Paznen 4 Tlpsmble U TUIOCKOCTH B IPOCTPAHCTBE

Tema 4.1 IIpssmbie B TpOCTpaHCTBE

dopMyMpOBaTh U MPUBOJIUTH 10KA3ATEIIbCTBA MPU3HAKOB B3aUMHOTO PACIIOIOKEHUS
MPSIMBIX U TJIOCKOCTEN. Pacno3HaBaTh Ha 4epTekxax U MOJICTISIX Pa3IuyHbIE Cily4yau
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B3aMMHOI'O PaCIIOJOXKCHUA IIPAMBIX 1 HHOCKOCTCﬁ, APryMCHTHUPOBATb CBOU CYXKACHMUA,

BBIITIOJIHATB ITOCTPOCHUA YIJTIOB MCIKAY IIPAMBIMU, HpHMOﬁ H INIOCKOCTBIO, MCIKIY
IINIOCKOCTAMMU I10 OITMCAHHIO M PACIIO3HABATh UX HAa MOACIIAX,

Tema 4.2 IInockocT B IPOCTPAHCTBE

dbopMyIMpoOBaTh ONpeneNeHus, TPU3HAKU U CBOMCTBA MapasuIebHbIX U
NepPHEHIUKYJISIPHBIX TUIOCKOCTEH, IBYTPAHHBIX U JIMHEHHBIX YTJIOB;

DopMyIMpOBaTh U MIPUBOJNUTH JOKA3ATEIHCTBA TPU3HAKOB B3aUMHOI'O PACTIOIOKEHUS
IPSIMBIX U IUIOCKOCTEW. Pacno3HaBaTh Ha YEPTEXKAX U MOJICIISIX PA3JIMYHbIE ClTyYau
B3aHMHOTI'O PACTIOJIOKEHUS MPSIMBIX U IJIOCKOCTEN, apIyMEHTUPOBATh CBOU CYXKICHUS;

O3HAKOMMUTLECA C JOKa3aTCIILCTBAMHU TCOPEM CTCPCOMETPHUHN O B3AUMHOM PACIIOJIOKCHUU
IIPsIMBIX U IUIOCKOCTEH C UCHOJIb30BAHUEM BCKTOPOB.

BBIIIOJIHATD IIOCTPOCHUA YITIOB MCKAY IIPAMBIMU, HpHMOﬁ H IINIOCKOCTBIO, MCKIY
IINIOCKOCTAMMU I10 OITMCAHHIO M PACIIO3HABATh UX Ha MOACIIAX,

IPUMEHSTh IPU3HAKU U CBOWCTBA PACITOJNIOKEHUS IPSAMBIX U INIOCKOCTEN IIPU PELICHUN
3anay. M300paxkaTh Ha pUCYHKaX U KOHCTPYHPOBATh HA MOJIEIISAX MEPIEHIUKYJIISPBI U
HAKJIOHHBIE K IUNIOCKOCTH, MPSIMbIE, APAJIEIBHBIE TIIIOCKOCTH, YTJIbl MEXAY MPAMOU U
IUIOCKOCTBIO M OOOCHOBBIBATh IIOCTPOEHUE.

pemarh 3a7a4 Ha BBIYMCIICHHE T€OMETPUUYECKUX BeMYMH. ONUCHIBATh PACCTOSTHUE OT
TOYKH J10 TUIOCKOCTH, OT MPSMOU 10 IUIOCKOCTH, MEXAY INIOCKOCTAMU. POPMYJINPOBATH
U J10Ka3bIBaTh OCHOBHBIE TEOPEMBI O pacCTOSHUAX. 300pakaTh Ha yepTexax u
MOJIEJISIX PACCTOSIHUS U 0OOCHOBBIBATH CBOM CyXkA€HUA. ONpeaensiTh U BBIYUCIAT
paccTostHus B ipocTpaHcTBe. [IpumeHsaTs GopMyIibl U TEOpEMBI IIITAHUMETPUH TS
pemeHns 3a1a4. O3HAKOMHUTHCS C TOHATHUEM NapAJLIEIBHOIO POEKTUPOBAHUS U €T0
cBorictBaMu. POpPMyYJIMPOBATH TEOPEMY O IUIOIIAINA OPTOTOHATIBHOM ITPOECKIINU
MHOTOyTOJIbHUKA. [I[puMEHATH TeopHIo 411 000CHOBAaHHUS MIOCTPOCHUI U BBIYMCIICHHM.
ApPrymMEHTHPOBATH CBOM CY’KJIECHHS O B3aMMHOM PACIOJIOKEHUH NPOCTPAHCTBEHHBIX
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(uryp;

Tema 4.3 I'eoMmeTpuueckue MPUMEHATH TPU3HAKU U CBOMCTBA PACIIOJI0KEHUS PSAMBIX U INIOCKOCTEW MPU PEIIEHUN
npeoOpa3oBaHus MPOCTPAHCTBA. 3anau. M300pakaTh Ha PUCYHKaX U KOHCTPYMPOBATH HA MOJIEIISX TEPICHIUKYJIISPBI U
HAaKJIOHHBIE K IUIOCKOCTH, IPSIMbIE, MAPAJUICIIBHBIE TIJIOCKOCTH, YTJIbl MEXKIY MPSIMOM U
TUIOCKOCTBIO M1 0OOCHOBBIBATH MOCTPOCHHE.

MPUMEHSITh CBOMCTBAa CHMMETPUH MPU PEIICHUHU 3a]a4 Ha TeJia BpallleHUs, Ha
KOMOMWHAITHIO TEJl.;

pelaTh 3a71a4y Ha BBIYMCICHUE TEOMETPUUECKUX BeIMUMH. ONMUCHIBATh PACCTOSIHUE OT
TOYKH J0 IUIOCKOCTH, OT MPSIMOM 10 IIIOCKOCTH, MEXKY IIOCKOCTAMU. POpMYyIUPOBATH
U JIOKa3bIBaTh OCHOBHBIE TEOPEMBI O paccTosiHUsX. M300pakaTs Ha uepTexax u
MOJIEJISIX PACCTOSIHUSA U 0OOCHOBBIBATH CBOM CYKJeHUsA. ONpeaenaTh U BHIYUCISTh
paccTostHus B ipocTpaHcTBe. [IpumensaTs GopMyIibl U TEOpEMbI IIIIAHUMETPHUH JIJIS
petienus 3ana4. O3HaKOMUTBCS C MOHATHUEM MAPAIIIETBHOTO TPOEKTUPOBAHUS U €0
cBorictBamu. DopmMynupoBaTh TEOPEMY O IUIOLIAANA OPTOTOHAIBHOW TPOEKIINHU
MHOTOyroJibHUKa. [[puMeHsATh Teoputo Jiii 000CHOBAHUS MOCTPOEHUN U BHIYUCIICHUM.
ApryMeHTUPOBATH CBOU CYKJICHHUS O B3AMMHOM PACTIOJIOKEHUHU MPOCTPAHCTBEHHBIX

(uryp;

(DOpMYJII/IpOBaTB " IIPUBOJUTH NOKA3aTCIbCTBA IIPU3HAKOB B3aMMHOI'O PACIIOJIOKCHHA
IMPAMBIX U IIocKocTeu. Pacro3HaBaTth Ha YCPTCIKAaX U MOJACIIAX PA3JIMIHBIC ClIydau
B3aUMHOT'O PACIIOJIOKCHUS IIPAMBIX U HHOCKOCTCﬁ, APryMCHTHPOBATb CBOU CYKICHUA,

dbopMyIHpOBaTH ONPENeEeHNs, TPU3HAKN M CBOMCTBA MapaUICIIbHBIX U
MEPIEHAUKYJISIPHBIX TUIOCKOCTEM, ABYTPAHHBIX U JUHEUHBIX YTJIOB;

OIUCBIBATh U XapaKTEPU30BaTh Pa3IMUYHbIE BUAbl MHOTOTPAHHUKOB, IIEPEYUCIIATD UX
AJIEMEHTHI U cBOMcTBa. M300pakaTh MHOIOTPAHHUKH U BBIIOJIHATH IOCTPOEHUS Ha
U300pKEHUSX U HA MOJIETISIX MHOTOTPAHHUKOB. XapaKTepru30BaTh U U300paxaTh
CEYEHUs, Pa3BEPTKH MHOTOIPAHHUKOB, BBIYHUCIIATH TUIOIIAAN TOBEpXHOCTENH. CTPOUTH
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npocTenme ceueHus Kyoa, mpu3Mbl, TUpaMuibl. [IpuMeHsITh GakThl U CBEACHUS U3
wiaHuMeTpun. O3HaKOMUTBHCS C BUJIAMUA CUMMETPHUI B TPOCTPAHCTBE, (DOPMYIUPOBATh
ONpPENEIICHNS U CBOMCTBA. [[pUMEHATH CBOMCTBA CUMMETPHUH NIPY PEUICHUH 3aa4.
Hcnonb3oBaTh NpUOOpPETEHHBIE 3HAHUS AJI PELICHUS 3a/1a4;

Paznien S KoopanHaTel 1 BEKTOPEI

Tema 5.1 KOOpAMHATHI U BEKTOPBI

HaXOJIUTh YPABHEHUS OKPYKHOCTH, CHepbl, IIOCKOCTH. BHIYUCISATD pACCTOSHUS MEXKITY
ToukamMu. M3yunuTh CBOMCTBA BEKTOPHBIX BEJIMYMH, [TPABUJIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, MTPABUIIA HAXOXKJICHHUS KOOPJAUHAT BEKTOPA B
MPOCTPAHCTBE, MPABUJIA ICVUCTBHUI C BEKTOPAMH, 33IAHHBIMA KOOPJAUHATAMMU.
[IprMeHATh TEOPHUIO ITPU PELICHUH 3a7a4 Ha JECUCTBUS C BEKTOpaMHu. M3yunts
CKaJISIPHOE MPOU3BEICHUE BEKTOPOB, BEKTOPHOE YPABHEHUE MPAMOM U INTIOCKOCTH.
[IpumeHsTh TEOPHUIO ITPU PELICHUH 3a7a4 Ha JECUCTBUS C BEKTOPAMU, HA KOOPAWHATHBIN
METO/I, HA IPUMEHEHNE BEKTOPOB ISl BBIYMCIICHUS BEJIMYMH YIJIOB U PACCTOSIHUN.;

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

NPUMEHSTH MaTEMAaTUYECKUE METObI JUIsl pEIICHUS COJIepKATEeIIbHbBIX 3aa4 U3
pa3nUYHBIX 00JacTel HAYKU U MpakTUKU. UHTEepnpeTupoBaTh pe3yibTarhl, yYUTHIBATh
peanbHble OrpaHUYEHUS;

DopMyIMpOBaTh U MPUBOJNUTH JOKA3ATEIBCTBA MPU3HAKOB B3aUMHOI'O PACTIOJIOKEHUS
NPAMBIX U TUIOCKOCTEN. Pacnio3HaBaTh Ha YepTekax U MOJAEISAX PA3JINYHbBIE CIIydan
B3aUMHOT'O PACTIOJIOKEHUS MPSIMBIX U ITIOCKOCTEN, apIyMEHTUPOBATh CBOU CYXK/ICHUS;

OIUCBIBATh U XapaKTEPU30BaTh Pa3IMUYHbIC BUIAbl MHOTOIPAHHUKOB, IIEPEYUCIIATE UX
AJIEeMEHTHI U cBOMCcTBA. M300pakaTh MHOTOTpaHHUKH U BBITIOJIHITH OCTPOCHUS HA
U300pAKEHUSX U HA MOJIETISIX MHOTOTPAHHUKOB. XapaKTepru30BaTh U H300paxaTh
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CEYEHUs, Pa3BEPTKH MHOTOIPAHHUKOB, BBIYHUCIIATH TUIOIIAU ITOBEpXHOCTEN. CTPOUTH
npocTeime ceueHus Kyoa, mpu3Mbl, nUpaMuibl. [IpuMeHsITh GakThl U CBEACHUS U3
wiaHuMeTpun. O3HaKOMUTBHCS ¢ BUJIAMU CUMMETPUI B ITPOCTPAHCTBE, (DOPMYIUPOBATH
ONPENIEIICHNS U CBOMCTBA. [[pUMEHATH CBOMCTBA CUMMETPHH NIPY PELICHUH 3aa4.
Hcnonb3oBaTh NpUOOPETEHHBIE 3HAHUS AJI PELICHUS 33/1a4;

Paznen 6 DnemeHnThl KOMOMHATOPUKHU

Tema 6.1 OCHOBHBIE TTOHATHUA
KOMOMHATOPUKHU

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

03HAKOMHUTHCS C MOHATUAMH KOMOMHATOPUKU ¢ OMHOMOM HbIOTOHA M TPEYTrONIBHUKOM
[Tackanst u 0OBSICHATH IpUMEHEHUE HOPMYJT: pa3MEIeHUs, COUETAHUS U IEPECTAHOBKU;

U3Y4YUTh KJIACCUYECKOE ONPEACIICHUE BEPOSATHOCTH, CBOUCTBA BEPOATHOCTH, TEOPEMY O
CyMME BEPOSATHOCTEN;

paccMOTPETh NPUMEPHI BBIYNCIICHUSI BEPOSITHOCTEM;

peliaTh 3a71a4M Ha BEIYMCIICHUE BEPOSTHOCTEN COOBITHI. O3HAKOMUTHCS C
MPECTABICHUEM YUCIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMU;

pemaTh MpakTHYEeCKue 3aa4i Ha 00pabOTKY YHCIOBBIX JAHHBIX, BEIYMCICHUE UX
XapaKTEPUCTHUK.

Tema 6.2 ®opmyna bunoma HeroTona

03HAKOMHUTHCS C MOHATUAMH KOMOMHATOPUKU ¢ OMHOMOM HbIOTOHA U TPEYroNIbHUKOM
[Tackanst u 0OBSICHATH IpUMEHEHUE GOPMYJT: pa3MELICHUs, COUETAaHUS U IEPECTAHOBKU;

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

Paznen 7 DneMeHTHBI

TEOPUH BEPOSATHOCTEN. DJIEMEHTHl MATEMAaTUUECKON CTATUCTHUKHU.

Tema 7.1 DneMeHTHI TEOpUN
BEPOSITHOCTEH.

V3YUYHTh KJIIACCUUYECKOE OIPEEIICHUE BEPOATHOCTH, CBOMCTBA BEPOATHOCTH, TEOPEMY O
CyMME€ BEPOATHOCTEN;
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paccMOTPETh NMPUMEPHI BBIYNCIICHUSI BEPOSITHOCTEM;

pelaTh 3a7a4u Ha BEIYMCIICHUE BEPOSTHOCTEN COOBITHI. O3HAKOMUTHCS C
MPECTABICHUEM YUCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMU;

pemaTh MpakTHYEeCKUe 3aa4i Ha 00pabOTKY YHCIOBBIX JJAHHBIX, BHIYUCICHUE UX
XapaKTEPUCTHUK.

Tema 7.2 DiaeMeHThI MATEMATUYECKOU
CTATUCTUKH.

pemarb NpakTUYeCcKue 3a1a4i Ha 00pabOTKY YMCIIOBBIX JJAHHBIX, BBIYMCICHUE UX
XapaKTEPUCTHK.

pemarh 3a7a4i Ha BBIYUCIICHHE BEPOSATHOCTEHN COOBITHI. O3HAKOMUTHCS C
IIPECTABICHUEM YUCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMU;

paccMOTPETh MPUMEPHI BBIYMCIICHUSI BEPOSITHOCTEM;

Paznen 8 OCHOBBI TPUTOHOMETPUU

Tema 8.1 UucnoBasi OKpyHOCTb

N3yunth painaHHblil METOJ U3MEPEHHUS YIII0B BPALLICHUS U UX CBS3b C TPalyCHON
Mmepoid. U300paxkath yriibl BpallleHUsl Ha OKPY>KHOCTH, COOTHOCUTh BEIUYHUHY yTJa C
€ro PacrloJI0KEHHUEM;

03HAKOMHUTHCSI C TIOHATHEM HETIPEPHIBHON MepHOINYECKON QyHKIMH, (POpMyIUpOBATH
CBOICTBA CMHYCa M KOCHHYCA, CTPOUTD UX TpadUKu;

03HAKOMUTHCS C MOHATUEM Pa3phIBHOM MEepUOANYECKO (PyHKIIMHU, POPMYIHPOBATH
CBOMCTBA TaHT'€HCA U KOTAHI€HCA, CTPOUTh UX rpaduKH;

dbopMyIMpOBaTh OMPEIeIeHUs TPUTOHOMETPHUECKUX (DYHKITUH JIs yTIIOB TIOBOPOTA U
JUTSL OCTPBIX YTJIOB MPSMOYTOIBHOTO TPEYTOIbHUKA U OOBSICHITH NX B3AUMOCBSI3b;

03HAKOMUTBCS CO CBOMCTBAMHM CUMMETPUHU TOYEK HA €TMHUYHON OKPYKHOCTHU U
OPUMEHSTH UX JUJIS BBIBOAA (POPMYII IPUBEICHUS;

IIPUMEHSATh OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA JIJI1 BBIYMCIICHUS 3HAUEHUN
TPUTOHOMETPUUYECKHUX (DYHKIIMI MO OJTHON U3 HUX;
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U3YYUTh OCHOBHBIE ()OPMYJIIbI TPUTOHOMETPHUH: (OPMYIIBI CIOKEHHUS, yYABOCHHS,
npeoOpa3zoBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B IPOU3BEJICHUE U
IIPOU3BEACHUS B CYMMY U IPUMEHSTH IPU BBIYUCICHUH 3HAYEHUS
TPUTOHOMETPHUYECKOTO BBIPAXKEHHUS U YIIPOLIEHUS €T0;

Tema 8.2 OOpMyJIBI CTOKEHHS U
MPUBEJICHUSL.

dopMyIMpOBaTh OMpEENICHUSI TPUTOHOMETPUYECKUX (PYHKIIMI U1 YTIIOB MOBOPOTA U
JUISL OCTPBIX YIJIOB NMPSIMOYTOJIBHOIO TPEYTOIbHUKA U OOBSCHITh X B3aUMOCBS3b;

IPUMEHSTH OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIACCTBA JJI BHIYUCIICHHS 3HAYECHU N
TPUTOHOMETPUUYECKHUX (DYHKIIMI MO OTHON U3 HUX;

M3YYUTb OCHOBHBIE (POPMYJIIBI TPUTOHOMETPHH: (POPMYJIBI CIIOKEHHSI, YABOCHUS,
npeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (PYHKIINI B TPOU3BEACHUE U
IIPOU3BENCHUSA B CYMMY U IIPUMEHSATD IIPY BBIYNCICHUH 3HAYECHUS
TPUTOHOMETPHUYECKOTO BBIPAKEHHUS U YIIPOLIEHUS €T0;

03HAKOMUTBCS CO CBOMCTBAMHM CUMMETPUHU TOYEK HA €TMHUYHON OKPYKHOCTHU U
OPUMEHSTH UX JUJIS BBIBOAA (POPMYII IPUBECHUS;

pemarth o GopmysiaM U IO TPUTOHOMETPUIECKOMY KPYTY MIPOCTEHUIITNE
TPUTOHOMETPUUECKUE YPABHEHUS,

Tewma 8.3 Tpuronomerpuyeckue GopmyJibl
JIBOMHOTO Y MOJIOBUHHOTO apryMEHTAa.

03HAKOMUTBCS CO CBOMCTBAMHM CUMMETPUH TOYEK HA €TMHUYHON OKPYKHOCTHU U
OPUMEHSTH UX JUJIS BBIBOAA (POPMYII IPUBECHUS;

pemarth o GopmysiaM U 0 TPUTOHOMETPUYECKOMY KPYTY MIPOCTEHIITNE
TPUTOHOMETPUUECKUE YPABHEHUS,

(bopMyIMpOBaTh ONpeAeeHUs TPUTOHOMETPUUECKUX (PYHKIUH AJI YTII0OB TOBOPOTA U
JUISL OCTPBIX YTJIOB MPSMOYTOJIBHOTO TPEYTOIbHUKA U OOBSICHITH X B3aUMOCBS3b;

U3YYUTh OCHOBHBIE ()OPMYJITbI TPUTOHOMETPHH: (POPMYIIBI CIOKEHUS, yYABOCHHS,
npeoOpa3oBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B IPOU3BEICHUE U
IIPOU3BEICHUS B CYMMY U IIPUMEHSTh IPU BBIYMCICHUU 3HAYCHUS
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TPUTOHOMCTPHUUCCKOI'O BBIPAKCHUS U YIIPOIICHUA €TI0,

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

Tema 8.4 [IpeobpazoBaHus MPOU3BEICHUS
TPUTOHOMETPUUYECKUX (PYHKIHIA B CyMMY U
Pa3HOCTb, U HA00OPOT.

IIPUMEHATh OCHOBHBIC TPUTOHOMETPUYECKHUE TOXKIECTBA JJIsl BBIUMCICHUSA 3HAYCHUN
TPUTOHOMETPUUYECKUX (DYHKIIHMI MO OTHON U3 HUX;

M3Y4YUTh OCHOBHBIC (DOPMYJITBI TPUTOHOMETPHUH: (POPMYJIBI CJIOKEHUS, YABOCHHS,
npeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (GYHKIIUN B IPOU3BEICHUE U
IIPOM3BEICHUS B CYMMY U IIPUMEHSTH IPU BBIYMCICHUU 3HAYECHUS
TPUTOHOMETPUUECKOTO BBIPAYKEHUS U YIIPOLIECHUS €TO0;

(bopMyIMpOBATH ONPEAEICHUs TPUTOHOMETPUUECKUX (PYHKIUH AJIs YTJI0OB TOBOPOTA U
JUTSL OCTPBIX YTJIOB MPSMOYTOIBHOTO TPEYTOIbHUKA U OOBSICHITH X B3aUMOCBS3b;

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

OPUMEHSTH 00LME METO/Ibl PEILICHUS YPaBHEHU;

Tewma 8.5 CpoticTBa u rpaduku u
TPUTOHOMETPUUECKUX (DYHKITHH.

U3YYUTh OCHOBHBIE ()OPMYJITbI TPUTOHOMETPHUH: (OPMYIIBI CIOKEHUS, yYABOCHHS,
npeoOpa3oBaHusl CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B IPOU3BEICHUE U
IIPOM3BEICHUS B CYMMY U IIPUMEHSTH IPU BBIYMCICHUU 3HAYCHUS
TPUTOHOMETPUUECKOT'O BBIPAYKEHUS U YIIPOLIECHUS €T0;

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

N3yunth painaHHblil METOJ U3MEPEHHS YTII0B BPALLICHUS U UX CBS3b C T'PalyCHOMN
mepoii. U300paxkath yriibl BpallleHusi Ha OKPY>KHOCTH, COOTHOCUTH BEJIMYHUHY yTJa C
€ro pacroaoKeHUEM;

IIPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA JJIs1 BBIYMCICHUS 3HAUYEHUN
TPUTOHOMETPHUUYECKHUX (DYHKIIMI 10 OTHON U3 HUX;
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U3YYHUTH ONPECIICHNs ApKCUHYCa, apKKOCUHYCa, apKTaHTeHCca uncia, opMyITHpOBaTh
UX, U300pakaTh Ha €IMHUYHON OKPYKHOCTU, TPUMEHSTH IIPU PEUICHUU YPABHEHHM.

Tema 8.6 Tpuronomerpuieckne ypaBHEHUS
Y HEPABEHCTBA.

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

IPUMEHSTH 00IIIME METO/IbI PEIICHUS YPaBHEHUH;

OPUMEHSTh CBOMCTBA (DYHKILIMI JIJIs1 CPABHEHUSI 3HAUEHUW TPUTOHOMETPUUECKUX
(GyHKUMA, 1)1 perieHus] TPUTOHOMETPUYECKUX YPABHEHHM.

dbopMyIMpOBaTh OMPEAeICHUs TPUTOHOMETPHUUECKUX (DYHKITUH JIs yTIIOB TIOBOPOTA U
JUTSL OCTPBIX YTJIOB MPSMOYTOJIBHOTO TPEYTOIbHUKA U OOBSICHITH UX B3aUMOCBSI3b;

U3YYUTH ONPEIEIICHHs ApKCUHYCA, apKKOCUHYCa, apKTaHT'eHCca yncia, opMyIrpoBaTh
UX, U300pakaTh Ha €IMHUYHON OKPYKHOCTH, TPUMEHSTh IIPU PELICHUN YPABHEHHI.

Paznen 9 ®dynkunm, ux cBoiictBa u rpaduxu. CTeneHHble, moka3zaTeabHble, JorapuhMUUECKUE U TPUTOHOMETPHUECKUE QYHKIIUN

Tema 9.1 ®yHKIMH, UX CBOKCTBA U
rpaduxu.

O3HaKOMHTBCS € MOHATHEM NIEPEMEHHOM, TPUMEPAMH 3aBUCUMOCTEN MEXKITY
NIEPEMEHHBIMU;

BBIpaXKaTh 10 opMyJie OJHY MEpEeMEHHY0 uepe3 Apyrue. O3HaKOMUTHCS C
onpeneneHrueM GyHKIuUU, GopMyIupoBaTh ero. HaxoauTs 001acTh onpeaeieHus u
00nacTh 3HaYCHUN QYHKIIUH.

03HAKOMUTHCS C MOHATUEM I'paduKa, onpeaensTh IPUHAIIEKHOCTh TOUKU IpaduKy
¢ynkuuu. [To popmyne npocTeiliieil 3aBUCUMOCTH ONPEAENITh BU €€ rpaduka;

03HAKOMUTHCS C MpuMepamMu (yHKIIMOHAIBHBIX 3aBUCUMOCTEH B peabHBIX MPOoIleccax
U3 CMEKHBIX TUCUUILINH;

O3HAKOMMTBCS C JOKA3aTEJIIbHBIMU PACCYKACHUAMU HEKOTOPBIX CBOMCTB JIMHEUHON U
KBaJpaTUYHON (PYHKIIMI, MPOBOJUTH UCCIICIOBAHUE JTMHEHHON, KYCOYHO-IMHEIHOM,
IpOOHO — IMHEMHOW U KBaJAPaTUYHON PYHKIMH, CTENEHHBIX U JIOTApU(PMUUECKUX
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¢ynkuuid. CTpOUTh, BBIOIHATH IPEOOPA30BaHUS U YUTATh rpaduKu PyHKIUH.
Hccnenosath ux;

03HAKOMUTHCS C TMIOHATHEM TAPMOHUYECKHUX KOJICOAHHI 1 MpUMepaMu TapMOHUYECKUX
KOJIe0aHMI JIJIs1 OTIMCAHMS TIPOIECCOB B (DU3UKE U APYTUX 00JIaCTAX 3HAHMUS,

03HAKOMHUTHCS C MOHSATHUEM HENIPEPHIBHON MEPUOINUYECKON (QyHKIMH, (POPMYIUPOBATH
CBOMCTBAa CMHYyCa M KOCUHYCA, CTPOUTD UX I'paduKu;

O3HaKOMUTKCS C MIOHATUEM CIIOKHON QYHKIMH. BhraucnsaTh 3HaueHus QyHKIIUN 110
3HaYeHUIO apryMmeHnTa. OnpeesaTh MoJI0KeHNE TOUYKH Ha TpaduKe Mo ee KOOpAMHATaM
U Ha000POT;

BBINIOJIHATH PacyeThl N0 popMyiam;

Tema 9.2 . CreneHHbI€, ITOKAa3aTEIIbHBIE,
JorapuGMUYECKre U TPUTOHOMETPUUYSCKUE

byHKIUH.

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

BBINOJIHATH IPEOOPa30BaHMsI BIPAXKEHUHN, IPUMEHSs (POPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEN U JTorapu(pmMoB;

OTpeeNATh 00JaCTh JOMYCTUMBIX 3HAUCHUN JIOTapU(IMUUECKOTO BHIPAKCHHUS;

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

M3YYHTb OTPEECIICHUS apKCUHYCa, apKKOCHHYCA, apKTaHTeHCca YKiciia, opMyInpoBaTh
UX, N300paxkaTh Ha EMHUYHON OKPY>KHOCTH, IPUMEHATD MPH PEIICHUN YPaBHEHUH.

03HAKOMUTHCS C MOHATHEM IpauKa, ONpPeesTh TPUHAIEHKHOCTh TOUKU IpaPuKy
¢bynkuuu. [To popmye npocTeiiiieit 3aBUCUMOCTH ONIPEAEIAThH BU €€ rpaduka;

O3HaKOMUTKCS C MIOHATUEM CIIOKHON QYHKIMH. BhraucisaTh 3HaueHus QyHKIIAN 110
3HaYeHUIO apryMeHnTa. OmnpeesaTh MoJI0KeHNE TOYKH Ha Tpaduke 1o ee KOOpANHATaM
1 Ha000POT;

03HAKOMUTHCS C MOHSATUEM HENPEPHIBHON MEPUOINYECKON (QyHKIMH, (POPMYIUPOBATH

ctp. 76 u3 104




CBOMCTBa CMHYyCa U KOCUHYCa, CTPOUTD UX TpaduKu;

dbopMyIMpOBaTh ONPEAETICHUS TPUTOHOMETPHICCKIX (DYHKITUH IS yTIIOB TTIOBOPOTA U
JUISL OCTPBIX YTJI0B MPSIMOYTOJBHOTO TPEYTOJbHUKA U OOBSICHATH UX B3aUMOCBS3b;

O3HAKOMUTBCS CO CBOMCTBAMU CUMMETPUHU TOYECK HA €ITMHUYHOU OKPYKHOCTHU U
OPUMEHSTH UX JUJIS BBIBOAA (POPMYII IPUBEICHUS;

03HAKOMHUTHCSI C JIOKA3aTEIIbHBIMU PACCYKICHUSIMHA HEKOTOPHIX CBOMCTB JIMHEHHOU 1
KBaJIpaTUIHOU (PYHKITUH, MPOBOAUTH HCCIICIOBAHNE JTMHEHHOM, KYCOYHO-THHEIHOM,
JIPpOOHO — JIMHEWHOW 1 KBaJAPATUYHOW (PYHKIUH, CTETICHHBIX U JIOTApU(PMUIECKUX
¢bynkuuid. CTpOUTh, BBIOIHATH TPEOOpa30BaHus U YUTATh rpaduku GyHKIIUH.
UccnenoBats ux;

yCTaHaBJIMBATh CBS3b CBOMCTB (DYHKIIMHM U MPOU3BOJHOMN MO UX rpadukam;

BrinoaHsaTh apI/I(i)MeTI/I‘-IeCKI/Ie I[CﬁCTBHH HaJl YUuCJIaMH, COYCTAaA YCTHBIC U IIMCbMCHHBIC
IMPUCMBbI; HAXOIHUTDb HpI/I6J'II/DKGHHI>I€ 3HA4YCHUA BCIIMYHH U IIOTPCITHOCTH BBIUMCJICHUI
(a6COJ'II-OTHa$I )51 OTHOCI/ITCJII)HEUI); CPaBHUBATH YHCJIOBLIC BBIPAKCHUS, HAXOIUTH
OIMOKHU B Hp606p3.30BaHI/I5{X N BBIYHCJIICHUAIX

O3HAKOMHUTBCA C IPUMCHCHHUCM KOpHeﬁ U CTCIICHEH P BBIYUCIICHUN CPCAHUX

dbopMyIIMpOBaTh ONpeIeAeHNs, MPU3HAKK U CBOMCTBA MapaJlJICIbHBIX U
MEPHEHINKYJISIPHBIX TIOCKOCTEM, IByTPAHHBIX U JIMHEWUHBIX YIJIOB;

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

BBIpaXKaTh 10 GOpPMYJIe OJIHY NIEpeMeHHYI0 yepe3 Apyrue. O3HaKOMHUTHCS C
orpenenenueM QpyHkuuu, GopMmynupoBaTh ero. HaxoauTs 061acTh onpeneneHus u
007acTh 3HaYEHUN (QYHKIIMH.
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IPUMEHSTh CBOMCTBA (DYHKIIHMM JIJIsl CPAaBHEHUS 3HAUCHUN TPUTOHOMETPHUUECKUX
GyHKUUN, 11 pelIeHUs] TPUTOHOMETPUYECKUX YPABHEHHM.

Paznen 10 MuHororpanuuku

Tema 10.1 I[ToHsITHE MHOTOTPaHHUKOB.
Buibl MHOrOTpaHHHUKOB.

OIMCHIBATh U XapaKTEPU30BATh PA3JIMYHBIE BUJIBI MHOTOIPAHHUKOB, [IEPECYUCIIATD UX
AJIEMEHTHI U cBoOicTBa. M300pakaTh MHOTOTPAHHUKH U BBIIOJIHATH OCTPOEHUS Ha
N300paKEHUSIX U Ha MOJIEIISIX MHOTOI'PaHHUKOB. XapaKTepu30BaTh U U300paKaTh
CEYCHMS, pPa3BEPTKHM MHOTOI'PAaHHHUKOB, BBIUUCIIATH IUIOAAN NOBEpXHOCTEW. CTpOUTH
npocTeine ceueHus Kyoa, mpu3msl, nupaMusl. [IpuMeHsaTs GakTsl U cBEnEHUS U3
wiaHuMeTpun. O3HaKOMUTBHCS C BUJIAMUA CUMMETPUI B TPOCTPAHCTBE, (DOPMYIUPOBATh
OmpeaeseHNs U CBOUCTBA. I [pUMeEHATH CBOKMCTBA CUMMETPUU IIPU PELLICHUU 3a]a4.
Hcnonb3oBaTh MpUOOpPETEHHBIE 3HAHUS AJI PELICHUS 3a/1a4;

pelaTh 3a71a4y Ha BBIYMCICHUE TEOMETPUUECKUX BeIMUMH. ONMUCHIBATh PACCTOSIHUE OT
TOYKH J0 IUIOCKOCTH, OT MPSIMOM 0 IIIOCKOCTH, MEXY IIOCKOCTAMU. POpMYyIUPOBATH
U JIOKa3bIBaTh OCHOBHBIE TEOPEMBI O paccTosiHUsAX. M300pakaTs Ha yepTexax u
MOJIETISIX PACCTOSIHUSA U 0OOCHOBBIBATH CBOM CYKJeHUsA. ONpeaenaTh U BHIYUCISTh
paccTostHus B ipocTpaHcTBe. [IpumeHsaTs GopMyIibl U TEOpEMBI IIIIAHUMETPHUH JIJIS
petienus 3ana4. O3HaKOMUTBCS C MOHATUEM NAPAIIETBHOTO TPOEKTUPOBAHUS U €0
cporictBamu. DopmMynupoBaTh TEOPEMY O IUIOLIAANA OPTOTOHAIBHOW IPOEKIINU
MHOTOyroJibHUKa. [[puMeHsTh Teoputo /i 000CHOBAHUS MOCTPOEHUN U BHIYHUCIICHUM.
ApryMeHTUPOBATH CBOU CYKJICHHUS O B3AMMHOM PACTIOJIOKEHUHU MPOCTPAHCTBEHHBIX

(uryp;

pemiaTh 3a7a4i Ha BHIYUCIICHHE TUIOIIA/IeH U TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE,
IPUMEHSISE COOTBETCTBYIOIINE (POPMYJIbl U (DAKTHI U3 IJTAHUMETPHUH;

M3Y4YuTh (POPMYJIBI 7Sl BBIYUCIEHUS IJI0MAEH TOBEPXHOCTE MHOTOTPAHHUKOB H TEJ
BpaiieHus. O3HaKOMHUTBHCS C MOHATHEM BEKTOpA. 3yuuTh AE€KapTOBY CUCTEMY
KOOPAMHAT B POCTPAHCTBE, CTPOUTH 110 3aJaHHBIM KOOPIWHATAM TOYKH U IIJIOCKOCTH,
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HaxXoOWTbh KOOPAHWHATBI TOYCK. ;

M3YYUTh TEOPEMBI O BEIYUCICHHH 00HEMOB MPOCTPAHCTBEHHBIX TEJ, PEIIATh 3a7a9M Ha
npuMeHeHue GopMyI BRIYUCICHUS 00BEMOB;

O3HAKOMUTLCS C ITIOHATHUAMM IJIOIAIN U 06’I>€Ma, dKCHUOMaMH 1 CBOﬁCTBaMH;

Tema 10.2 CummeTpus U cedeHus B
MHOTI'OTPaHHHKAX.

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

pelIaTh 3a1a4u Ha BBIYKUCIIEHUE TUIOMIAIEN U TIOBEPXHOCTEN MTPOCTPAHCTBEHHBIX TEJI,
MIPUMEHSIS COOTBETCTBYIOITNE (OPpMYIIBI U (DaKThI U3 INIAHUMETPUH;

Paznen 11 Tena u moBepXHOCTH BpalliCHUS.

Tema 11.1 Tena n MOBEpXHOCTH BpaLICHUS.

M3Y4uTh (POPMYJIBI 7Sl BBIYUCIEHUS IJI0MAJEH TOBEPXHOCTEN MHOTOTPAHHUKOB H TEJ
BpamieHus. O3HaKOMHUTHCS C MOHATHEM BEKTOpA. 3yuuTh AEKapTOBY CUCTEMY
KOOPAMHAT B POCTPAHCTBE, CTPOUTSH 110 3aJaHHBIM KOOPIUHATAM TOYKH U IIJIOCKOCTH,
HaXOJIWUTh KOOPIAUHATHI TOYEK. ;

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

pelIaTh 3a1a4u Ha BBIYUCIIEHUE TUIOMIAIEN U TOBEPXHOCTEN MTPOCTPAHCTBEHHBIX TEJI,
MIPUMEHSIS COOTBETCTBYIOITNE (OPMYITBI U (DaKThI U3 INIAHUMETPUH;

HaXOAMUTb YPAaBHEHUS OKPYXKHOCTHU, CPEPBI, JIOCKOCTU. BBIUUCIATH pacCTOSHUS MEXIY
TOYKaMHU. MI3y4uTh CBONMCTBA BEKTOPHBIX BEJIUYUH, IIPABUIIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPABUJIA HAX0XKICHUS KOOPAUHAT BEKTOPA B
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IIPOCTPAHCTBE, TPaBUJIa JEUCTBUI C BEKTOPAMHU, 3aJaHHBIMA KOOPJANHATAMM.
[IpuMeHsTs TEOPHUIO IIPU PELLICHUH 3a1a4 Ha JEUCTBUS C BEKTOpaMu. M3yunts
CKAJIIPHOE MPOU3BEAEHNE BEKTOPOB, BEKTOPHOE YPABHEHHE MPSIMOM U TNIOCKOCTH.
[IprMeHATh TEOPUIO NIPU PELIEHNH 3aa4 HA IEUCTBUA C BEKTOPAMHU, Ha KOOPAUHATHBIN
METO/l, HA IPUMEHEHUE BEKTOPOB ISl BBIYMCIIEHNS BEJIMYMH YIJIOB U PACCTOSTHUN. ;

COCTAaBJIATh YPABHCHHUC KacaTeJIbHOHN B O6IH€M BHUJIC,

ONKMCHIBATh U XaPAKTEPU30BAThH PA3JIMUYHBIE BUIBI MHOTOTPAHHUKOB, IEPEUUCIATH UX
AJIEMEHTHI U CBOMCTBA. M300paxaTh MHOTOTPAHHUKYU U BBIOJIHATH MOCTPOEHUS HA
M300paKEHUSIX U HA MOJIENIIX MHOTOTPAHHUKOB. XapaKTEepU30BaTh U U300pakaTh
CEUYEHUS, PA3BEPTKH MHOTOIPAHHUKOB, BRIUUCIIATH TUIOIIAIU TOBepXHOCTEN. CTPOUTH
POCTENIITNE CEUCHHsI Ky0a, MTPU3MBbl, MUpaMubl. [I[puMeHsITh GaKkThl U CBEJACHUS U3
wiaauMeTpun. O3HAKOMUTHCS C BUJIAaMUA CHUMMETPHUH B TIPOCTPAHCTBE, (DOPMYIHUPOBATH
ONpEAEIICHHs U CBOUCTBA. | [pUMeEHATH CBOKMCTBA CUMMETPUU IIPU PELLICHUU 3a/a4.
Hcnonb3oBaTh MpuoOpEeTEHHBIC 3HAHUS JJI PEIICHUS 3a/1a4;

Tema 11.2 ®opmynsl 1u1s1 BBIYUCIEHUS
IUIOIAJCH IIOBEPXHOCTEU BPAILCHUS.

U3YYUTHh (POPMYJIbI ISl BBIYMCIEHUS TUIOMAAEH MOBEPXHOCTEM MHOTOTPAaHHUKOB U TEN
BpanieHns. O3HaKOMUTBCS C OHATUEM BeKTOpa. M3yuuTh nekapToBy cucremy
KOOPAMHAT B POCTPAHCTBE, CTPOUTH 110 3aJaHHBIM KOOPJIUHATAM TOYKH U IIJIOCKOCTH,
HaXOJUTb KOOPAWHATHI TOYEK. ;

peniath 3a7a4i Ha BHIYMCIICHHE TUIOIIAIeH U TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TE,
IPUMEHSISE COOTBETCTBYIOIINE (POPMYJIbl U (PAKTHI U3 IJITAHUMETPUU;

HaXOJIUTh YPaBHEHUS OKPYKHOCTH, CPepbl, TNIOCKOCTH. BEIUHUCIATE PaCCTOSTHUS MEKTY
ToukKamMu. M3yunTh CBOMCTBA BEKTOPHBIX BEJIMYMH, [TPABUJIA PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, ITPAaBUJIa HAXO0XKICHHUS KOOPJAUHAT BEKTOPA B
IIPOCTPAHCTBE, MTPaBUjla JCUCTBUN C BEKTOPaMH, 3aJaHHBIMU KOOPIMHATAMM.
[IprMeHsTh TEOPHUIO IIPU PELICHUH 3a1a4 Ha JECUCTBHUS C BEKTOpaMu. M3yunts
CKQJISIPHOE MPOU3BEAEHUE BEKTOPOB, BEKTOPHOE YPABHEHUE MPSIMOM U TIIOCKOCTH.

ctp. 80 u3 104




[IpumeHsTs TEOpHIO IIPU PELLICHUH 3a7a4 Ha JECUCTBUS C BEKTOPAaMU, HA KOOPAWHATHBIN
METOJI, Ha IPUMEHEHNE BEKTOPOB ISl BBIUYMCIICHUS BEJIMYUH YITIOB U PACCTOSIHUN.;

n300paxaTh OCHOBHBIE KPYIJIbIE T€JIA U BBIIIOIHATH PUCYHOK IO YCJIOBHIO 337a4H;

O3HAKOMUTLCS C ITIOHATHUAMM IJIOIAIN U 06’I>€Ma, dKCHUOMaMH 1 CBOﬁCTBaMH;

Paznen 12 3mepenus B reoMmeTpun

Tema 12.1 ®opMybl AJ1s1 BHIYUCICHUS
00BEMOB MHOTOI'PAHHHUKOB.

O3HAKOMUTLCS C ITIOHATHUAMM IJIOIAaAN U 06’b€Ma, dKCHUOMaMH U CBOﬁCTBaMH;

U3YYUTh TEOPEMBI O BBIYMCIEHUHA 00bEMOB MPOCTPAHCTBEHHBIX TEJI, PEIIaTh 3a/1a4d Ha
npuMeHeHue (opMyJsl BEIUUCIEHUS 00bEMOB;

pemaTh 3aja4y Ha BBIYKMCIICHUE TUIOIAJIE U MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TET,
IPUMEHSISI COOTBETCTBYIOIINE (POPMYIIbl U (DAKTHI U3 IITAHUMETPUH;

U3YUYUTH (POPMYJIbI JUIsl BBIYMCIEHUS TUIOMAAEH MOBEPXHOCTE MHOTOTPAaHHUKOB U TEN
BpanieHns. O3HaKOMUTBCS C IOHATUEM BeKTOpa. M3yuuTh nekapToBy cucremy
KOOPAMHAT B POCTPAHCTBE, CTPOUTH 110 3aJaHHBIM KOOPJIWHATAM TOYKH U IIJIOCKOCTH,
HaXOJUTb KOOPAWHATHI TOYEK. ;

ONMCBIBATH U XapaKTEPU30BATh PA3INYHbIC BUJIbI MHOTOTPAaHHUKOB, IEPEUHUCIIATD X
AJIEMEHTHI U cBOMCcTBa. M300pakaTh MHOIMOTPAHHUKH U BBIIOJIHATH IOCTPOEHUS Ha
U300pKEHUSX U HA MOJIETISIX MHOTOTPAHHUKOB. XapaKTepru30BaTh U U300paxaTh
CEYEHUs, Pa3BEPTKH MHOTOIPAHHUKOB, BBIYHUCIIATH TUIOIIAN TOBEpXHOCTENH. CTPOUTH
npocTerme ceueHus Kyoa, mpu3Mbl, nUpaMuibl. [[puMeHsITh (GakThl U CBEACHUS U3
miaHuMeTpun. O3HaKOMUTBCS € BUIAaMH CUMMETPUIA B POCTPAHCTBE, (POPMYIIUPOBATH
ONPENEIICHNS U CBOMCTBA. [[pMMEHATh CBOMCTBA CUMMETPHH NIPY PELICHUH 3a1a4.
Hcnonb3oBaTh NpUOOPETEHHBIE 3HAHUS AJI PELICHUS 33/a4;

Tema 12.2 ®opMyJbl AJ1s1 BBIYUCICHUS
00BEMOB TeJ BpaIllCHHUS.

HN3YyUYUTH Q)OPMYJ'II)I JJIA BBIYUCIICHUA HJIOHIa,Zleﬁ HOBerHOCTeﬁ MHOI'OT'PAaHHUKOB U TCJI
BpalllCHH:A. O3HaKOMUTHCS C MOHATHEM BCKTOpA. I/ISY‘II/ITB ACKAPTOBY CUCTCMY
KOOpAWHAT B ITPOCTPAHCTBE, CTPOUTD 10 3aJaHHBIM KOOpAWHATAM TOYKH M IIJIOCKOCTH,
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HaxXoOWTbh KOOPAHWHATBI TOYCK. ;

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

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

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

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 3aa4.
Hcnonb3oBaTh NpUOOPETEHHBIE 3HAHUS AJI PELICHUS 33/1a4;

pemaTh 3a1a4y Ha BBIYMCICHUE TEOMETPUUECKUX BeMYMH. ONKUCHIBATh PACCTOSIHUE OT
TOYKHU JI0 TUIOCKOCTH, OT MPSMOMU JI0 TIOCKOCTH, MEXIY MIIOCKOCTIMU. PDOPMYJINPOBATH
U JIOKa3bIBaTh OCHOBHBIE TEOPEMBI O paccTosiHUAX. M300paxkaTs Ha yepTexax u
MOJEJISIX PaCCTOSTHUSI U 0OOCHOBBIBATh CBOU CYXJeHHUs. ONpeesaTh U BEIYUCIISTh
paccTosiHus B ripocTpaHcTBe. [I[puMeHsTh POopMyIIbl U TEOPEMBI TIJIAHUMETPUM JIJIs
petienus 3ana4. O3HaKOMUTHCS C MOHATUEM MAPAIIIETBHOTO MTPOEKTUPOBAHUS U €0
cBoiicTBamu. OpMyIUPOBATH TEOPEMY O TIONIAAA OPTOTOHAIBHOM MPOEKIIUH
MHOTOYTOJbHUKA. [I[puMEHATH TeopHro 71T 000CHOBAaHUS TIOCTPOCHUIA U BHIYUCIICHHM.
ApryMeHTUPOBATH CBOU CYKJICHUSA O B3AMMHOM PACTIOJIOKEHUHN IMMPOCTPAHCTBEHHBIX

(uryp;

pelaTh 3a1a4y Ha BBIYMCIICHUE IUIOIIAIEH U IIOBEPXHOCTEN IIPOCTPAHCTBEHHBIX TEIl,
IPUMEHSISE COOTBETCTBYIOIINE (POPMYIIbl U (DAKTHI U3 MIITAHUMETPHUU;
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Pa3pgen 13 Hagana MaTeMaTH4YeCKOTO aHAIM3a

Tema 13.1 [lousaTre nociea0BaTeIbHOCTH.

O3HaKOMUTHCS C ITIOHATHEM YHCIIOBOM MOCJIEI0BATEILHOCTH, CIIOCOOaMH €€ 3a1aHus,
BBIUKCJICHUSIMU €€ YWICHOB; C MOHATUEM IPEJIeIia MOCIEI0BATEILHOCTH;

peuiarh 3a7a4u Ha IpuMeHeHne (opMyJibl CyMMbI OECKOHEUHO yObIBalOIIEH
reOMETPUYECKON IPOrPECCHH;

03HAKOMHUTHCSI C JIOKA3aTEIIbHBIMU PACCYKICHUSIMHA HEKOTOPHIX CBOMCTB JIMHEHHOU 1
KBaJIpaTUIHOU (PYHKITUH, MPOBOAUTH HCCIICIOBAHNE JTMHEHHOM, KYCOYHO-THHEIHOM,
JIPpOOHO — JIMHEWHOW 1 KBaJAPATUYHOW (PYHKIUH, CTETICHHBIX U JIOTApU(PMUIECKUX
dbynkuuid. CTpOUTh, BBIMOIHATH TPEOOPA30BaHUS U YUTATh TpaduK PYHKITUH.
UccnenoBats ux;

Tema 13.2 [ToHsiTHE NPOU3BOAHOM.

O3HAKOMUTHCA C ITIOHATHUEM HpOHSBOﬂHOﬁ;

U3YYUTH U OPMYJIHPOBATH €€ MEXaHUYECKUN U TEOMETPUICCKUN CMBICII, U3YYUTh
aJITOPUTM BBIYMCIICHUS IPOU3BOJHON HA TPUMEPE BBIYUCIIEHUS MTHOBEHHON CKOPOCTH
U yTJI0BOTO KO3 (UIMEHTa KacaTeIbHOM;

BBIYUYUTH MpaBuia 1uGhepeHupoBaHtsl, TAOIUIy MPOU3BOJHBIX AIEMEHTAPHBIX
GyHKUMNA, TPUMEHATH A1 JudPepeHnpoBanns QpyHK

03HAKOMUTHCS € TpuMepamMu GyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peabHBIX Mpolleccax
U3 CMEKHBIX TUCUUILINH;

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

O3HAKOMUTHCS C TIOHATHEM CIIOKHOW PYHKIIUU. BEIUuCIaTh 3HaUeHHS (PYHKIIUHU TI0
3HaUYCHUIO aprymeHTa. OnpenensaTh NOJ0KEeHHE TOYKY Ha Tpaduke 1o ee KoopAruHATaM
1 Ha00OpOT;

COCTaBJISATh YPABHEHUE KacaTeIbHOM B 00I1IEM BU/IE;

yCTaHaBJIMBATh CBSI3b CBOMCTB (DYHKIIMH M MIPOU3BOIHOM MO WX rpadukam;
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Tema 13.3 UccnenoBanue GhyHKIUH ¢
ITOMOIIBIO MPOU3BOTHOM.

BBIYUUTH TIpaBuia nuddepeHIupoBanus, TaOIUILy MPOU3BOIHBIX AIEMEHTAPHBIX
byHKIUH, TpUMEHITh 11 TuddepeHnnpoBanus GyHK

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

03HAKOMUTHCS ¢ MpuMepamMu (yHKIIMOHAIBHBIX 3aBUCUMOCTEH B peabHBIX MPOoIleccax
U3 CMEKHBIX TUCUUILINH;

IPOBOJIUTH C TIOMOIIIBIO MTPOU3BOIHON HcClieIoBaHue QYHKIINH, 3aJaHHONU (POpMYJI0ii;

yCTaHABJIMBATh CBSI3b CBOMCTB (DYHKIIMH M MPOU3BOIHOM MO WX rpadukam;

IMPUMCHATH IPOU3BOJAHYIO IJIS PCIICHUA 3a1a4 HA HAXOKIACHUC HaI/I6OJ'II>HI€FO,
HaVMCHBIIICTO 3HAYCHUSA U HAa HAXOXKXKACHUC DKCTPEMYMaA,

M3Y4YuTh U GOPMYITUPOBATH €€ MEXaHUICCKUN U TEOMETPUICCKUN CMBICII, U3YYUTh
QITOPUTM BBIYUCIICHUS TIPOM3BOIHON Ha TPUMEPE BHIYMCICHUSI MTHOBEHHON CKOPOCTH
U YTJI0BOT0 K03(pduiimeHTa KacareabHOM;

Tema 13.4 Bropas nnpousBoHasl.

U3YYUTh U POPMYTUPOBATH €€ MEXAHUYECKUM U T€OMETPUUYECKUN CMBICH, U3YIUTh
QJITOPUTM BBIYMCIICHUS IPOU3BOHON HA TPUMEPE BHIYUCIIEHUS MTHOBEHHON CKOPOCTH
U yTI0BOTro K03 UlieHTa KacaTeabHOM;

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

MIPOBOJIUTH C TIOMOIIIBIO TPOU3BOIHON HcClieIoBaHue QYHKIINH, 3aJaHHONU (POpMYIIOii;

yCTaHABJINBATh CBSI3b CBOMCTB (DYHKIIMH M MIPOU3BOHOM MO WX rpaduKam;

O3HAKOMUTLCS C ITOHATHCM HpOHBBOﬂHOﬁ;

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

Tema 13.5 [lepBooOpasHas u UHTErpal.

O3HAKOMMUTLC: C IIOHATUCM HUHTCTIPAJIa U HepBoo6pa3H0ﬁ;

U3YYUTh MPaBUIIa BHIYUCIEHUS epBO0Opa3Hoil u Teopemy HproTona-Jleionuna;
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pelaTh 3a/1auy Ha CBSI3b IEPBOOOPA3HON U €€ C MPOU3BOAHOM, HA BBIYMCICHHE
nepBooOpa3HOil s JaHHOW PYyHKIUY;

O3HAKOMMUTBCA C IIPUMCHCHHUCM KOpHeﬁ U CTEIICHEH IIPpHU BBIYUCICHHUH CPCIHUX,

pemaTh 3a71a4 Ha MPUMEHEHUE UHTErpasia Jisl BEIYUCICHUS (PU3NUECKUX BEJTUYUH U
IJIOIAAEH.

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

IMPUMCHATH IPOU3BOJAHYIO IJIS PCIICHUA 3a1a4 HA HAXOKIACHUC HaI/I6OJ'II>HI€FO,
HaVMCHBIIICTO 3HAYCHUSA U HAa HAXOXKXKACHUC DKCTPEMYMaA,

MPUMEHATh MATEMATHYECKUE METO/IBI JJISl PELICHUS COACPKATEIBHBIX 3a/1a4 U3
pasITUYHBIX 00JaCTE HAYKU U MPaKTUKU. IHTepIpeTupoBaTh Pe3yIbTaThl, YUUTHIBAThH
peaJIbHBIE OTPAHUYECHUS;

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

MIPUMEHSTH CBOMCTBA (DYHKITUH /JIsI CPaBHEHUS 3HAYCHUN TPUTOHOMETPUICCKUX
GYHKIUN, 1)1 perIeHUs] TPUTOHOMETPUYECKUX YPABHEHHM.

pelaTh CUCTEMbl YPaBHEHUH, IPUMEHSIS pa3inyHble CLIOCOObI. O3HAKOMUTHCS €
oOLIMMHU BOMTPOCAMHU PELICHUSI HEPABEHCTB U UCIOJIb30BAaHUSI CBOMCTB U IpaprKOB
(GyHKUMN TPU peLIeHu

pelIaTh 3a1a4v Ha BBIYKUCIIEHUE IUIOMIAIEN U TIOBEPXHOCTEN ITPOCTPAHCTBEHHBIX TEJI,
PUMEHSSI COOTBETCTBYIOIINE (POPMYIIBI U (DAaKThI U3 INITAHUMETPHUH;
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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
MaTeMAaTHKH.

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 1.1.5,1.1.6
BEJTUYMH W IMOTPEITHOCTH BBIYUCICHUI
(abcomroTHAS 1 OTHOCUTEIIBHAS);

2.1 BeIMOTHATH apudmernyueckue aeicTeus [1.1.6
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;

2.6 BBINOJIHATH MPEOOPA30BAHUS 1.14
BBIpaXKEHUMN, TPUMEHSIST POPMYIIBI,
CBSI3aHHBIC CO CBOMCTBAMHU CTEICHEH,
JorapuMoB, TPUTOHOMETPUUECKHUX
(yHKmii;

Texymmii KOHTPOJIb Ne 2.
MeTtoab! u ¢popmbi: KonrponsHas padota (Ompoc)
Bujx KOHTpOJISI: TMCHEMEHHBIN

2.20 pemiaTh paliioHaNIbHBIE, 1.2.5
MOKa3aTebHbIE, IOTapu(MHUIECKHe,
TPUTOHOMETPUYECKUE YPABHEHMUS,
CBOJSIIMECS K TMHEWHBIM U KBaJpaTHbIM, a
TaK)Ke aHaJIOTUYHbIE HEPABEHCTBA U
CUCTEMBI;
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2.2 HaxXOAUTh NMPUOIMKCHHBIC 3HAUCHUS 1.1.7
BEJIMYMH U MOTPEITHOCTH BBIYUCICHUIN
(abcomoTHast 1 OTHOCUTEIIbHAS);

2.21 ucnonw3oBath rpapuyeckuid meron  (1.2.6

penieHus ypaBHEHUN U HEPABEHCTB;

Texkymmii KOHTpPOJb Ne 3.

MeTtoabl u ¢popmbi: [Ipaktudeckas padota (MupopManimoHHO-aHATUTUYECKU )

Bujx KOHTpOJISI: TMCHEMEHHBIN

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

222

2.22 u300paxaTh Ha KOOPJAUHATHOM
IJIOCKOCTH PELICHUs] YPaBHEHUH,
HEPABEHCTB U CUCTEM C IByMS
HEN3BECTHBIMU;

222

2.21 ucnons30BaTh rpadUIECKuil METO
pelieHus: ypaBHEHHU U HEPABEHCTB;

1.2.7,2.2.5

2.20 pemars palMOHaIbHBIE,
NOKa3aTeJbHbIE, JIOTapu(MHUUECKHE,
TPUTOHOMETPUUYECKUE YPABHEHHS,
CBOJISIIIMECS K JIMHEWHBIM U KBaJAPaTHBIM, a
TaK)K€ aHaJIOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

2.1.2,2.13,2.1.4,2.1.5,2.2.1,2.2.3,2.2.4,
2.2.6

Texkymmii KOHTpPOJIb Ne 4.

Metoasbl u ¢popmbl: [Ipakruueckas padbota (Omnpoc)

Bua KoHTpOJIsi: MMCEMEHHBIN

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

1.2.7

2.6 BBINOJIHATH IPEOOPA30BAHUS
BBIPKCHUN, TPUMEHSS (POPMYIIHI,
CBSI3aHHBIE CO CBOMCTBAMM CTCIICHEH,
Jorapu(mMoB, TPUTOHOMETPUUECKUX
dynKmi;

1.1.7,3.1.3,3.2.10,3.3.1,3.4.2,3.4.3,
3.4.5,3.5.1

2.3 CpaBHMBATh YUCJIOBBIE BHIPAKCHUS,

3.2.1,3.2.5,3.2.8
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2.8 1151 TpaKTUYECKUX PACUETOB MO
dbopmynam, BKItO4as oOpMyJIbl,
coJiepKallue CTENeHU, PaJuKabl,
JorapuGMbl 1 TPUTOHOMETPUUECKUE
(GyHKUMU, UCTIONIB3YSI IPU HEOOXOAUMOCTH
CIPABOYHbIE MaTepUalIbl U MPOCTEHILINE
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

1.2.7,3.2.9

2.18 ucnonp30BaTh MPUOOPETEHHBIE
3HAHUA U YMEHUS B MPAKTUUECKON
NEeSITeIbHOCTH U MTOBCETHEBHOMN KU3HU
JUTSL:

3.1.7

Texkymmit KoHTpOJIB Ne S.

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

Bupa xontpoas: IIMCbMEHHBIN

2.8 I IpakKTUYECKUX PacyeToB IO
dbopmyiiam, BKItO4as opMyJibl,
coJiep>Kalllie CTENEeHU, PauKabl,
Jgorapu(Mbl 1 TPUTOHOMETPUYECKUE
(yHKUMH, UCTIOJIB3YSI IPU HEOOXOAUMOCTH
CIPABOYHBIE MaTEPUAIIbl U MPOCTEHNILINE
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

2.18 ucrnonbp3oBaTh NPUOOPETCHHBIC
3HAHUS U YMEHHUSI B PAKTUUECKOM
NEeSATEIbHOCTH U MMOBCETHEBHOMN KU3HU
TUTSL:

2.10 onpenensaTh OCHOBHBIE CBOMCTBA 3.6.1
YUCIOBBIX (PYHKIIMHA, HILTIOCTPUPOBATH UX

Ha rpaduKax;

2.12 ucnionw3oBaTh noHsATHE PyHKIIMK 17151 |3.6.1

OITUCAHUSA U aHaJIN3a 3aBUCUMOCTEN
BEJIMYNH;

Texkymmii KOHTpPOJIb Ne 6.

MeTtoab! u ¢popmbi: Jomamnss padota (Ompoc)

Bujx KOHTpOJIsI: TMCHbMEHHBIN

2.29 aHanM3UpPOBaTh B MPOCTEUIINX
ClIy4asx B3aMMHOE PaCIOJIOKEHNE
OOBEKTOB B POCTPAHCTBE;

42.1,4.29

2.31 BBINOJIHATH YEPTEXKH IO YCIOBUIM
3aj1ay;

4.1.2,4.2.5,4.2.6,4.2.10
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2.28 onuchIBaTh B3aUMHOE PACTIOJIOKEHUE
MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHUPOBATH CBOU CYKIACHHS 00 3TOM
PacIoIOKEHUH;

4.22,423,42.4,42.5,42.6,4.2.7,4.2.8,
4.2.10

2.33 pemars INIAHUMETPUYECKUE U
MIPOCTEUIITNE CTEPEOMETPUICCKUE 3a/1a4n
Ha HAXOXJICHUE TEOMETPUUECCKUX BEJIMUNH
(muH, yrIIoB, IIoIIaAei, 00beMOB);

4.2.1,4.2.10

Texkymmii KOHTpOJIBb Ne 7.

Metoasbl u ¢popmbl: [Ipakruueckas padbota (Omnpoc)

Bua KoHTpOJIsI: MMCEMEHHBIN

2.31 BBINIONHATH YEPTEKU IO YCIOBUSIM
3ajad;

4.2.11,4.3.3,4.3.6

2.30 u3o0paxaTb OCHOBHbIE 4.3.5
MHOTOTPAaHHUKU U KPYTJIbIE TENa;
2.38 BeIUMCIEHUS 00BEMOB U IUIOMIAEH 434

IIOBEPXHOCTEMN MMPOCTPAHCTBEHHBIX TEN IPHU
PELICHUY NMPAKTUYECKUX 3a7a4, UCIIOJIb3YS
IPU HEOOXOJUMOCTH CIPABOYHUKH U
BBIYHCIIUTEIBHBIEC YCTPONCTBA.

Texkymmit KoHTpOJBb Ne 8.

Metoanl u ¢popmsl: [IpakTuyeckas padota (Omnpoc)

Bujx KOHTpOJIsi: TUCHbMEHHBIN

2.31 BBINOJHATH YEPTEXKH IO YCIOBUIM 5.1.1,5.1.3
3azay;

2.29 aHanu3upoBaTh B MPOCTEUIITUX 4.2.11
ClIy4yasx B3aMMHOE PaCIOI0KEHUE

O00OBEKTOB B MMPOCTPAHCTBE;

2.33 pemarh IIAHUMETPUYECKUE U 4.2.11,4.3.2

MPOCTEUIITNE CTEPEOMETPUICCKUE 3a/1a4n
Ha HAXO0XJICHUE TEOMETPUICCKUX BEITMUNH
(nnvH, yriioB, miomaaei, o0beMoB);

Texkymmii KOHTpPOJIb Ne 9.

Metoasbl u ¢popmbl: [Tucbmennsrit onpoc (Ompoc)

Bujx KOHTpOJISI: MTMCHbMEHHBIN

1.3 3HaYeHNE NIPAKTUKU U BOIIPOCOB,
BO3HHUKAIOLIMX B CAMOW MATEMATUKE IS
bopMHUPOBAHUS U PA3BUTHS
MAaTEMaTH4YECKON HAYKH;

2.2.7,35.2,5.1.6,5.1.9
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2.30 u3o0paxaTh OCHOBHbIE
MHOTOTPAaHHHUKH M KPYTJIbIC TEJA;

2.32 ctpouTh npocTeime ceuenus kyoa, (5.1.4,5.1.5
PU3MBI, TUPAMHU/IBI;
2.36 UCTOaB30BaATh MPUOOPETEHHBIE 5.1.10

3HaHUA 1 YMCHU B HpaKTHHGCKOfI
ACATCIIBHOCTH U HOBCGHHGBHOﬁ KHN3HU:

Texkymmit konTpoJs Ne 10.

Metoasl u ¢popmbl: [Ipakrrueckas padbota (Ompoc)

Bujx KOHTpOJIsi: TUCHEMEHHBIN

1.3 3HaueHME MPAKTUKHU U BOIPOCOB,
BO3ZHMKAIOIIMX B CAMOM MaTeMaTHKe st
dbopMUpOBaHUS U Pa3BUTHS
MaTeMaTU4ECKOU HAYKU;

2.31 BBIMIONHATH YEPTEKH MO YCIOBUIM
3ajad;

5.1.7,5.1.8,5.1.9,5.1.11, 5.1.13, 5.1.14,
5.1.15,5.1.18, 5.1.19, 5.1.20

2.32 cTpouTh NpoCTEHIINE CeueHUs KyOa,
IIPU3MBI, IUPAMUBL;

5.1.12

2.33 pemiaTh IIAHUMETPUUYECKHUE U
MIPOCTEHIIINE CTEPECOMETPUICCKHE 3a]aun
Ha HaX0XKJICHUE T€OMETPUUCCKUX BEITMUNH
(nnvH, yrIIoB, IIIoIIaAei, 00bEeMOB);

2.7 ucnoJyib30BaTh NPUOOPETEHHBIC 3HAHUS
Y YMEHUS B IPAKTUYECKOM AESITEIIbHOCTU U
ITOBCETHEBHOM KU3HMU:

5.1.2

Texkymmii kouTpoJab Ne 11.

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

Bujx KOHTpOJISI: TMCHEMEHHBIN

1.6 BEpOATHOCTHBIN XapaKTep pa3InyHbIX
IIPOLECCOB OKPYKAIOLIETO MUPA.

6.1.1,7.1.1

2.40 BBIYMCIATH B IPOCTEUIIINX CITyUasX
BEPOSITHOCTU COOBITUI HA OCHOBE
MOJICYETa YKCIIa UCXO0/I0B;

7.1.1,7.1.2,7.1.4,7.2.1,7.2.3,7.2.4

2.41 nns aHanM3a peanbHbIX YHCIOBBIX
JTAHHBIX, TIPEJICTABIICHHBIX B BUJIC
TuarpaMm, rpauKoB;

7.2.3,7.2.5

2.39 pemaTh mpocTeiie KOMOUHATOPHBIE
3aJla4yd METOJIOM iepedopa, a TakKe ¢

6.1.1,6.1.2,6.1.3,6.1.4,6.1.5,6.2.1,6.2.2,
6.2.3,6.24,6.2.5,7.1.3,7.2.5
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HCII0JIb30BaHUEM U3BECTHBIX (HOPMYIT;

Texkymmnii kKouTpoJab Ne 12.

MeTtoabl u ¢popmbl: KorrponsHas padota (Ompoc)

Bujx KOHTpOJIsi: TMCHbMEHHBIN

1.5 yHuUBepcanbHbIl XapakTep 3aKOHOB
JIOTUKU MaT€MaTUYECKUX PACCYKIACHUM, UX
MIPUMEHUMOCTh BO BCEX 00JIaCTsIX
YEJI0BCUCCKOM JICATEIILHOCTH,

6.1.1,7.2.6

1.4 ucropuro pa3BUTHS MOHITHUS YUCA,
CO3JIaHMsI MATEMATUYECKOTO aHAJIN3a,
BO3HMKHOBEHUS U PA3BUTHSI T€OMETPHH;

6.1.2,7.2.6

2.40 BBIYUCHATH B IPOCTEUIINX CIydastX
BEPOSITHOCTU COOBITUI HA OCHOBE
IIOZICYETA YHCIIA HCXO0B;

2.42 ananuza uHGOpMaIUU
CTaTUCTHUYECKOT0 XapakTepa.

7.2.2,7.2.6

2.36 UCHOaB30BATH IPUOOPETEHHBIE
3HAHMS U YMEHHUS B IPAKTUYECKOM
NEeATENBHOCTH U ITOBCEHEBHOM )KU3HU:

5.1.16, 5.1.17

Texymmii KOHTPOJIb Ne 13.

MeTtoab! u ¢popmbi: omamnss padota (Ompoc)

Bujx KOHTpOJISI: TMCBMEHHBIN

2.4 HaXOIUTh 3HAYEHUS KOPHSI, CTEIICHH,
joraprudma, TPUTOHOMETPUUECKUX
BBIPKCHUI Ha OCHOBE OIPE/ICIICHUS,
UCIIOIB3YS MPU HEOOXOAMMOCTH
WHCTPYMEHTAJIbHBIC CPEJICTBA;

22.7,3.1.1,3.1.2,3.1.4,3.1.5,3.1.7,3.2.2,
3.24,3.2.6,3.2.7,3.3.2,34.1,3.44,3.6.1,
3.6.7,3.6.9,3.6.10, 8.1.6, 8.1.7, 8.1.8,
8.3.1,8.3.2,8.3.3

2.6 BBINOJIHATH MPE0OPA30BAHUS
BBIPKCHUM, TPUMEHSS (POPMYIIHI,
CBSI3aHHBIE CO CBOMCTBAMM CTCIICHEM,
J0rapu(MoB, TPUTOHOMETPUYSCKUX
dynKImi;

8.1.1,8.1.2,8.1.3,8.1.4,8.2.1,8.2.2,8.3.4,
8.4.1,84.2

Texkymmit kKoHTpoJb Ne 14.
Metoasl u ¢popmbl: [IpakTuueckas pabota
Buj KOHTPOJISI: MMCHMEHHBIH

(Ompoc)

2.20 pemiaTh palioHaIbHBIE,
MOKa3aTebHbIE, JIOTapu(MHUIECKHe,
TPUTOHOMETPUYECKUE YPABHEHUSI,
CBOJISIIIIMECS K JIMHEWHBIM U KBaJAPATHBIM, &

22.7,3.1.6,3.6.2,3.6.3,3.6.4,3.6.5, 3.6.6,
3.6.8,8.6.1,8.6.4, 8.6.5
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TaKK€ aHAJOTUYHbIE HEPABEHCTBA U
CHUCTEMBI;

2.12 ucrnonap30BaTh NOHATHE PYHKIIUH JIJIs
OIMCAaHUA Y aHAJIN3a 3aBUCUMOCTEN
BCJIMYHH,

8.5.4

Texkymmit kouTpoJs Ne 15.

Metoasbl u ¢popmbl: [Ipakrrueckas padbota (Ompoc)

Bua KoHTpOJISI: MMCEMEHHBIN

2.11 ctpouts rpadvKu U3yIEHHBIX
GyHKUUNA, WLTIOCTPUPOBATH IO TpaduKy
CBOICTBA DJIEMEHTAPHBIX (PYHKIUH;

9.12,9.1.3,9.14,9.1.7,9.1.8,9.1.11,
9.1.12,9.1.13,9.2.6,9.2.7

2.8 115 TPaKTUYECKUX PACUYETOB IO
dbopmynam, BKIr04Yask GOpMYJIbL,
COJIEpIKaIINe CTENICHH, PaJuKaIbl,
Jorapu(Mbl 1 TPUTOHOMETPUUECKHE
GyHKINUU, UCTIONIB3YSI IPU HEOOXOAMMOCTH
CIPaBOYHbIE MaTEPUAJIbI U IPOCTEHIIINE
BBIUMCIIUTEIbHBIE YCTPOMCTBA.

3.6.10,9.2.4

2.10 onpenensaTh OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKIMHI, WILUTFOCTPUPOBATH UX
Ha rpadukax;

3.6.10,4.1.3,8.1.5,9.1.5,9.1.6,9.2.1,9.2.8

2.13 ucrnonbs3oBaTh TPUOOPETCHHBIC
3HAHUS U YMEHHUSI B PAKTUUECKOM
NEeSATENbHOCTH U MMOBCETHEBHOM YKU3HU: IS
OMMCaHUs C TOMOUIBI0 (PYHKIUH
Pa3IMYHBIX 3aBUCUMOCTEM, PEACTaBICHUS
uX rpauyecku, MUHTEpHpETaluu
rpauKoB.

9.1.9

2.9 BBIUUCIATH 3HAYCHHE (PYHKITUU TIO
3aIaHHOMY 3HAYEHUIO apryMeHTa Mpu
pa3IUYHBIX crioco0ax 3aaaHus GyHKIUU;

8.6.9,9.1.1

Texkymmit kKoHTpoJb Ne 16.

Metoasl u ¢popmbl: [Ipakrrueckas padbora (Ompoc)

Bujx KOHTpOJIsi: TUCHEMEHHBIN

2.33 pemiath IAHUMETPUUYECKUE U
MPOCTEUIIINE CTEPEOMETPUUECKUE 3a/1auu
Ha HaXO0XXJICHUE T€OMETPUUECKUX BETUYUH
(nnvH, yrIIoB, Iomaaei, o0beMoB);
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2.12 ucrnonp30BaTh MOHATHE PYHKIIUH JIJIs
OIMCAaHMA ¥ aHAIN3a 3aBUCUMOCTEH
BEJINYHH;

9.1.10,9.1.14,9.2.3,9.2.10

Texkymmit konTpoJs Ne 17.

Metoasl u ¢popmbl: [Ipakrrueckas padbora (Ompoc)

Bujx KOHTpOJIsI: TUCHEMEHHBIN

2.30 uzo0paxaThb OCHOBHBIC
MHOTOTPAaHHUKHU U KPYTJIbIe TENa;

5.1.21, 10.1.2, 10.1.4, 10.1.6, 10.1.8,
10.1.9,10.1.11, 10.1.13, 10.1.16, 10.2.5

2.31 BBITONHATE YEPTEKH O YCIOBUAM
3az1adg;

5.1.21, 10.1.14

2.34 ucnonb30BaTh MPU PEIICHUN 10.2.7
CTEPEOMETPUUECKHUX 3a/1a

MJIaHUMETpUUeCKre (PaKkThl U METO/IbI;

2.29 aHanu3upoBaTh B MPOCTEUIITUX 10.2.6

CITyYasix B3aHMHOE PaCIOJIOKCHUE
00OBEKTOB B MMPOCTPAHCTBE;

2.26 pacno3HaBaTh Ha YEPTEXKAX U
MOJIEJISIX IPOCTPAHCTBEHHBIE (POPMBI;

10.1.1, 10.1.3, 10.1.5, 10.1.12, 10.1.15

Texkymmnii kouTpoJb Ne 18.

Metoabl u ¢popmsl: [Tucbmennsiil onpoc (Omnpoc)

Buja KOHTpOJIsI: TMCHbMEHHBIN

2.27 COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C
UX OMUCAHUAMU, U300paKEHUSIMU;

9.2.14

2.32 cTpouTh IPOCTEHIITNE CEUCHUSI KyOa,
MIPU3MBI, TUPAMUBI;

5.1.21, 10.1.10, 10.2.1, 10.2.3, 10.2.4,
10.2.5, 10.2.8

2.38 BpIYMCIEHNST 00BEMOB U ILIONIAACH
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPU
pElIeHNU MPAKTUYECKUX 3a7a4, UCTIOJIb3Ys
IPY HEOOXOTUMOCTH CTIPABOYHUKH H
BBIYUCIIUTEIbHBIE YCTPOUCTBA.

5.1.4,10.2.6,11.1.5

Texymmii KOHTPOJIbL Ne 19,

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

Bujx KOHTpOJISI: TMCHEMEHHBIN

2.36 ucrnonb30BaTh NTPUOOPETEHHBIE 12.1.4
3HAHUS 1 YMEHHUS B IPAKTHUCCKOMN

JIESITEJIbHOCTH U TTOBCEIHEBHOM JKU3HU:

2.25 nns mOCTPOECHUS U UCCIEOBAHUS 11.1.3,12.1.4

MPOCTEUIIINX MAaTEMAaTUUECKUX MOJICIICH.
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2.24 ucnonp30BaTh NMPUOOPETEHHBIE 11.1.3,12.1.4
3HAHUS U YMEHHUSI B IPAKTUUECKOM
NEeSTENLHOCTH U MTOBCEHEBHOM KU3HU:

2.38 BeIYHCIICHUS 00BEMOB U IUIOIIAACH 11.24,12.1.1,12.1.2,12.1.3
MTOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPHU
PELICHUH MTPAKTUYECKUX 3a7a4, UCIIOJIb3YS
IIPU HEOOXOIUMOCTH CIIPABOYHHUKHU U
BBIUUCJIUTEILHBIC YCTPOMCTBA.

2.37 nnst uccnenoanus (MoaenupoBanus) (12.1.4
HECJIOKHBIX MPAKTUYECKUX CUTyalU Ha
OCHOBE U3YUYEHHBIX ()OPMYJI U CBOMCTB

(uryp;

Texkymmii KoHTpOJIBb Ne 20.
Metoasbl u ¢popmbl: Jomamnss padota (Omnpoc)
Bux kouTposs:

1.3 3HaYeHME MPAKTUKU U BOIIPOCOB, 10.1.4,12.2.4
BO3HUKAIOIIMX B CAMON MATEMATUKE JIJIS
bopMHUpPOBAHUS U PA3BUTHS
MAaTEMaTU4YECKON HAYKHU;

2.34 ucnonb30BaTh NPU PEIICHUN 11.1.3
CTEPEOMETPUUECKHUX 3a1a4
MJIaHUMETpUUECKre (PaKThl U METO/IbI;

2.17 BbruucasATh B npocrenmux caydasx  |10.2.6, 12.1.5
IUIOMIATN ¥ 0OBEMBI C UCIIOJIH30BAHUEM
OMPENIEIEHHOr0 UHTErpaa;

Texkymmit koHTpoJb Ne 21.
Metoasbl u ¢popmbl: [Tncemennslit onpoc (Onpoc)
Bua KoHTpOJIsSI: MMCEMEHHBIN

2.10 omnpenensiTh OCHOBHBIE CBOMCTBA 13.1.2
YUCJIOBBIX (DYHKIIUH, WILTIOCTPUPOBATH UX
Ha rpaduKax;

2.14 HaXOIUTH MTPOU3BOHBIC 13.1.3,13.1.6,13.2.1,13.2.2
3JIEMEHTapHBIX QYHKIINH;

2.35 npoBOAUTH JOKA3aTEIbHbIC 8.5.1,13.2.3
paccyXIeHus B X0/ PEIICHUs 3a/1a4;

Texkymmnii KOHTpPOJIBb Ne 22.
MeTtoab! u ¢popmsi: lomamnssa padota (Omnpoc)
Bujx KOHTpOJIsi: TUCHEMEHHBIN
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2.11 crpouTts rpadvKu U3yYECHHBIX
GyHKUUNA, WUTIOCTPUPOBATH IO rpaduKy
CBOICTBA DJIEMEHTAPHBIX (PYHKIUH;

9.2.9,9.2.11,13.2.15

2.15 ucronp30BaTh NPOU3BOIHYIO JUIS
U3yYEHHUS CBOMCTB (DYHKIIMA U TOCTPOCHUS
rpaduKoB;

13.2.3,13.2.5,13.2.8, 13.2.11, 13.2.14,
13.3.1

2.12 ucrnonb30BaTh NOHATHE PYHKIIUM JIJIs
OIMCAHMS U aHAIN3a 3aBUCUMOCTEH
BEJINYHH,

13.1.4,13.1.5,13.3.2

2.37 st uccnenoBaHus (MOJAEIUPOBAHUS)
HECJIOKHBIX MPAKTUYECKUX CUTYyaIil Ha
OCHOBE M3YUYEHHBIX (DOPMYIT U CBONCTB

¢uryp;

13.2.7,13.3.2

Texkymmit KoHTpOJIBb Ne 23.

Metoasbl u ¢popmbl: [Ipakrrueckas padota (Ompoc)

Bua KOHTpOJISI: MMCEMEHHBIN

2.16 mpuMEHSITh TPOU3BOIHYIO IS
MIPOBEICHUSI PUOTMKEHHBIX BBIUKCICHUH,
pemarh 3a7ja4uM MPUKIIAHOTO XapaKkTepa Ha
HAXOXKJEHUE HAauOOJBIIETO U
HAaUMEHBIIIET0 3HAYCHHS,

13.4.2

2.19 pelieHus: NPUKJIATHBIX 3a7a4, B TOM
YHCJIC COIMAJIbHO-YKOHOMHYECKUX U
bu3nUecKux, Ha HaubOJIbIINE U
HaMMEHBIIIME 3HAUYCHUS, Ha HAaX0KJICHUE
CKOPOCTH M YCKOPECHHUS.

13.3.4,13.4.1

2.18 ucnonap30BaTh NPUOOPETEHHBIE
3HAHMS U1 YMEHHUS B PAKTUYECKOM
JEeSATEIbHOCTH U MOBCEIHEBHOM KU3HU
TUIS:

5.1.10, 8.6.6,9.2.13, 11.2.2

Texymmii KOHTPOJIb Ne 24,

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

Bujx KOHTpOJISI: TMCHEMEHHBIN

2.17 BBIYUCHATH B MIPOCTEUILNX CITydasiX
IUIOMIAIM M OOBEMBI C UCIIOJIb30BAHUEM
OIPEIEIICHHOI0 UHTETPAJIa;

13.5.1,13.5.2,13.5.4, 13.5.5

2.37 nnst uccnenoBaHus (MOJCITUPOBAHUS)
HECJIOKHBIX MPAKTUYECKUX CUTYalU Ha
OCHOBE U3YUYEHHBIX ()OPMYJI U CBOMCTB

13.3.4
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¢uryp;

Texymmii KOHTPOJIb Ne 25.

MeTtoabl u ¢popmbi: [IpakTuueckas padota (Ompoc)

Bujx KOHTpOJIsi: TMCHbMEHHBIN

2.5 noab30BaThCA MPUOTUKEHHON OIEHKOM
MIpU MPAKTUUYECKUX pacyeTax;

13.5.10

2.23 cOCTaBIATH U pelllaTh YPAaBHEHUS U
HEPABEHCTBA, CBS3bIBAIOIIE HEU3BECTHBIE
BEJIUYMHBI B TEKCTOBBIX (B TOM YHCIIE
NPUKJIAAHBIX) 3a7a49ax.

13.5.11

2.7 ucnoJyib30BaTh NPUOOPETCHHBIC 3HAHUS
Y YMEHHUS B IPAKTUYECKOM AESITEIIbHOCTU U
ITOBCETHEBHOM KU3HMU:

13.5.11

2.8 I IpakKTUYECKUX PacyeToB IO
dbopmyiam, BKItO4as opMyJibl,
coJiep>Kalllue CTENeHU, PaJuKabl,
JgorapuMbl 1 TPUTOHOMETPUYECKUE
(GyHKUMHU, UCTIOJIb3YSI PU HEOOXOAUMOCTH
CIPABOYHBIE MaTepUaIIbl U MPOCTEHUILINE
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

4.2. IIpoMexkyTOUHAS ATTECTAIMS

Ne cemecTpa Bua npomMe:xxyTo4YHOM aTTecTalnu

1 DK3aMeH

JK3aMeH MOKeT ObITh BHICTABJIEH ABTOMATHYECKH 10 Pe3yJIbTATAM TeKYIIUX
KOHTpOJIeH

Tekyuii KoHTpoIb Nel

Tekymuii KOHTpOJIb No2

Tekyuii KOHTPOJb Ne3

Texymuii KoHTpOoJIb Ned

Texymnit KOHTpOIb Ne5

Tekyunii KOHTPOJb Neb

Tekymnii KOHTpOJb Ne7/

Tekymunii KOHTpoJb No§

Texymuii KOHTpOJIb Ne9
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Tekymuii KoHTpOJb NelQ

Texymnii KoHTpOab Nel 1

Tekyuii KoHTpOJb Nel2

Metoabl U ¢popmbl: [TucsmenHsiit onpoc (Omnpoc)
OnucarenbHast 4acTh: | TCOPETUUECCKUN U ISITh TPAKTHUCCKUX 3aJIaHHUH (COoJIepKaHue
3a/1aHUH B OWJIeTax aHaJoruYHbIe oOpasiam)

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

HNuaexc TeMbl 3aHATHS

OTrPaHUYCHHOCTh TPUMEHEHUS
MaTEMaTHYSCKUX METOJIOB K aHAIIU3Y U
WCCJICIOBAHMIO TIPOIIECCOB U SABJICHUH B
MpUPOJIC U OOIIECTBE;

1.1 3nauenune maremarnueckor Hayku miusa (1.1.1, 1.1.2
peneHus 3a7a4, BOSHUKAIOIINX B TEOPUU U

IIPAKTHKE;

1.2 mmpoTy U B TO Ke BpeMs 1.2.7,4.1.1

1.3 3HaYeHUE IPAKTUKHA U BOIIPOCOB,
BO3ZHHKAIOIUX B CAMOW MaTeMaTHKE JIsI
dbopMHUpOBaHUS U PA3BUTHS
MAaTEMaTU4YECKON HAYKH;

222,22.7,352,5.1.6,5.1.9

JJOTMKHN MaTCMaTHU4YCCKHUX paCCY}K,HGHHﬁ, 159, ¢
IMPpUMCHUMOCTB BO BCCX o0macTax
YeJI0BEUECKOM ACATCIIBHOCTH,

1.4 ucropuro pa3BUTHS NOHATHUS YUCIIA, 6.1.2,7.2.6
CO3JaHMsI MATEMATUYECKOTO aHAIN3a,

BO3HUKHOBEHUS U PA3BUTHS TCOMETPHH;

1.5 yHuUBepcanbHbIl XapakTep 3aKOHOB 6.1.1,7.2.6

1.6 BEpOATHOCTHBIN XapaKTep pa3InyHbIX
IIPOLECCOB OKPYKAIOLIETO MUPA.

6.1.1,7.1.1

2.1 BBINONHATH apu(METUYECKHUE IEHCTBUS
HaJl YUCIIaMU, COYeTast yCTHBIE U
MTUCbMCHHBIC TIPHEMBI;

1.1.6,1.1.7,1.2.1,1.2.2,1.2.3,1.2.4,2.1.1

2.2 HaxoAUTh MPUOIM>KEHHBIE 3HAUCHUS
BEJINYMH U MOTPEIIHOCTH BHIYUCICHUI
(abconroTHAsI 1 OTHOCUTEIIbHAS);

1.1.5,1.1.6, 1.1.7

2.3 CpaBHHMBATH YHMCIIOBBIE BHIPAKECHUS,

3.2.1,3.2.5,3.2.8

2.4 HaXOIUTh 3HAYEHUS KOPHSI, CTEIICHH,

1.1.3,2.2.7,3.1.1,3.1.2,3.1.4,3.1.5,3.1.7,
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jorapudma, TPUTOHOMETPUUECKUX
BBIPOKCHHUI Ha OCHOBE OTIPEICIICHHSI,
UCIIOJIB3YsI P HEOOXOAMMOCTH
WHCTPYMCHTAJILHBIC CPEJICTBA;

3.2.2,32.4,3.26,3.2.7,33.2,34.1,3.44,
3.6.1,3.6.7,3.6.9,3.6.10

2.6 BBITIOJHATH MPE0OpPa30BaAHUS
BBIPKEHUM, TPUMEHS (POPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMU CTEICHEH,
JgorapumMoB, TPUTOHOMETPUYECKUX

byHKIMH;

1.1.4,1.1.7,3.1.3,3.2.10, 3.3.1, 3.4.2,
343,345,35.1,8.1.1,8.1.2,8.1.3

2.7 ucnonb30BaTh MPUOOPETCHHBIE 3HAHUS
Y YMEHUS B TPAKTUYECKOMN AEATEIbHOCTU U
ITIOBCEHEBHOM KU3HU:

5.1.2

2.8 119 IpakTUYECKUX PacyeTOB MO
dbopmynam, BKItouyas (popmyiibl,
coepKale CTENECHH, PaINKAIbI,
Jorapu(Mbl 1 TPUTOHOMETPUUECKHE
(GyHKIIUA, UCTIONIB3YSI TIPU HEOOXOAMMOCTH
CIIPABOYHBIC MaTEpUAIIbl U MPOCTEHIITHE
BBIUHCIIUTEIbHBIC YCTPONCTRA.

1.2.7,3.2.9,3.6.10

2.10 onpenensaiTh OCHOBHBIE CBOMCTBA
YUCJIOBBIX (PYHKIIUM, WILTIOCTPUPOBATH UX
Ha rpadukax;

3.6.1,3.6.10,4.1.3

2.12 ucnonw3oBarth noustue GyHkmuu s (3.6.1
OIMCAHMS U aHAJIN3A 3aBUCUMOCTEN

BEJINYNH,;

2.18 ucnonap30BaTh NPUOOPETEHHBIE 3.1.7,5.1.10

3HAHUS U YMEHHUS B IPAKTHYECKON
NEATEIIbHOCTH U MIOBCEHEBHON KU3HU
JUISL:

2.20 pemiath palioOHAJIbHEIE,
MOKa3aTelbHbIE, JIOTapudMHUUEcKHe,
TPUTOHOMETPUYECKUE YPABHEHHUS,
CBOJISIIIIMECS K JIMHEHHBIM U KBaJIpaTHBIM, a
TaKXK€ aHAJOTUYHbIE HEPABEHCTBA U
CUCTEMBI;

1.2.5,2.1.2,2.1.3,2.14,2.1.5,2.2.1,2.2.3,
224,226,2.2.7,3.1.6,3.6.2,3.6.3,3.6.4,
3.6.5,3.6.6,3.6.8

2.21 ucnons30BaTh rpadUIECKUil METO
pelIeHUs] YpaBHEHUN U HEPABEHCTB;

1.2.6,1.2.7,2.2.5,2.2.7,3.2.3,7.2.7

2.22 u300paxaTh Ha KOOPJAUHATHOM
IJIOCKOCTH PELIEHUS] YPaBHEHU,

2.22,22.7,3.6.10
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HCPABCHCTB U CUCTEM C AIBYM:
HCU3BCCTHBIMU,

2.28 onuChIBaTh B3aMMHOE PACTIOJIOKEHUE
NPSIMBIX U TUIOCKOCTEHN B MMPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CYKJICHUS 00 3TOM
PaCIOJIOKEHUH;

422,423,424,425,4.2.6,4.2.7,4.2.38,
4.2.10,4.2.11,4.3.1,4.3.7

2.29 aHanM3UpPOBaTh B MPOCTEUIINX
ClIy4asx B3aMMHOE PacCIOJIOKEHNE
OOBEKTOB B POCTPAHCTBE;

4.2.1,429,4.2.11

2.30 uzo0OpaxaTb OCHOBHBIC
MHOTOTPAaHHUKHU U KPYTJIbIe TENa;

4.3.5,5.1.21

2.31 BBITONHATE YEPTEKU O YCIOBUAM
3az1ay;

4.1.2,4.2.5,4.2.6,4.2.10,4.2.11,4.3.3,
43.6,5.1.1,5.1.3,5.1.7,5.1.8, 5.1.9,
5.1.11,5.1.13,5.1.14, 5.1.15, 5.1.18,
5.1.19, 5.1.20, 5.1.21

2.32 cTpouTh IPOCTEHIINE CeUeHuUs Ky0a,
MIPU3MBI, TUPAMUJIBI,

5.1.4,5.1.5,5.1.12,5.1.21

2.33 pemiath IIaHUMETPUUYECKUE U
MIPOCTEUIITNE CTEPEOMETPUICCKUE 3a/1a4u
Ha HaXOXKJICHUE T€OMETPUICCKUX BEITUIUH
(mvH, yrIIoB, IIoIaaei, o0beMOoB);

4.2.1,4.2.10,4.2.11,4.3.2

2.36 UCHOaB30BATh MPUOOPETEHHBIE
3HAHMS U YMEHHUS B IPAKTUYECKOM
JEeATENbHOCTH U MTOBCEHEBHOM )KU3HU:

5.1.10,5.1.16, 5.1.17

2.38 BeIYHCIIEHUS 00BEMOB U ILIOIIAACH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH
pelIeHUN MPAKTUIECKUX 3a7a4, UCTIOJIb3Ys
pU HEOOXOUMOCTHU CIIPABOYHUKHU U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

434,5.14

2.39 pemiath mpocTelie KOMOMHATOPHBIE
3aJ1a4d METOJIOM Itepedopa, a TaKkKe ¢
HCITOJIb30BaHUEM U3BECTHBIX (DOPMYIT;

6.1.1,6.1.2,6.1.3,6.1.4,6.1.5,6.2.1,6.2.2,
6.2.3,6.24,6.2.5,7.1.3,7.2.5,7.2.6

2.40 BBIYUCHATH B IPOCTEUIINX CIyYdastX
BEPOSITHOCTU COOBITUI HA OCHOBE
MIOZICUETA YHCIIa HCXOOB;

7.1.1,7.1.2,7.1.4,7.2.1,7.2.3,7.2.4,7.2.7

2.41 pns aHanM3a peajbHbIX YHCIOBBIX
JAHHBIX, IPEJICTABICHHBIX B BUJIE
JarpaMm, rpauKos;

7.2.3,7.2.5
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2.42 ananuza UHPOpPMALIUH
CTAaTUCTUYECKOTO XapaKTepa.

7.2.2,7.2.6,7.2.7

Ne cemecTpa

Bua npome:xxyTouHoi aTTecTanuu

2

DK3aMeH

JK3aMeH MOKeT ObITh BHICTABJICH ABTOMATHYECKH 110 Pe3yJIbTATAM TeKYIIHUX
KOHTPOJIeH

Texymnit KoHTpOab Nel3

Tekymnii KoHTpOJb Nel4

Texymnit KOHTpOab NelS

Tekyuii KOHTpOJb Nel6

Tekymnii KOHTpOJb Nel7

Tekymuii kKoHTpoJb Nol8

Texyuuit KOHTpOJIb Nel9

Texymnit KOHTpOIb Ne20

Tekymunii KOHTpOab Ne2 1

Tekymnii KOHTpOJb Ne22

Tekymuii KoHTpoab Ne23

Texymuit KOHTpOJIb Ne24

Texymnit KOHTpOIb Ne25

Metoabl u ¢popmbl: [TucsmenHsiit onpoc (Ompoc)
OnucarenbHas 4acTh: | TeopeTHUECKUN U 9 MPAKTUUECKUX 3aJaHUIN

Pe3yabTaThl 00y4yeHus (OCBOCHHbIE
YMEHHUS$, YCBOCHHbIC 3HAHUS)

I/IHI[eKC TEMbI 3aHATUSA

1.3 3HaueHME MPAKTUKHU U BOIPOCOB,
BO3ZHMKAIOIIMX B CAMOM MaTeMaTHKe st
dbopMuUpOBaHUS U Pa3BUTHS
MaTeMaTU4YECKOU HAYKU;

10.1.4,12.2.4

2.4 HaXOIUTh 3HAYEHUS KOPHSI, CTEIICHH,
norapudma, TPUrOHOMETPUUECKUX
BBIPAKCHUI Ha OCHOBE OIPE/ICIICHUS,
UCIIOJIB3YS MPU HEOOXOAMMOCTH
WHCTPYMEHTAJIbHBIC CPEJICTBA;

8.1.6,8.1.7,8.1.8,8.3.1, 8.3.2, 8.3.3, 8.4.3,
8.5.2,8.5.3,8.6.2,8.6.3, 8.6.8

2.5 noap30BaThCA MPUOTUKEHHON OIEHKOM
MpU IPAKTUUYECKUX pacyeTax;

13.5.10
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2.6 BBITIOJHATH MPE0OpPa30BaAHUS
BBIPAKECHUM, TPUMEHS (POPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMU CTEICHEH,
JgorapumMoB, TPUTOHOMETPUYECKHUX

byHKIMH;

8.1.4,8.2.1,8.2.2,83.4,84.1,84.2,84.4,
9.2.2,9.2.5

2.7 ucnosib30BaTh MPHOOPETCHHBIC 3HAHUS
U YMEHHS B IPAKTUICCKOMN JCSITEILHOCTH U
ITIOBCEIHEBHOM KU3HU:

13.5.11

2.8 119 IpakTUYECKUX PacyeTOB MO
dbopmynam, BkItouyas (popmyiibl,
coAepKalye CTENEHH, PaIUKAIbI,
Jorapu(mbl 1 TPUTOHOMETPUUYECKHE
GyHKIIUA, UCTIONIB3YSI TIPU HEOOXOAMMOCTH
CIIPABOYHBIC MATEPHUAJIBI K TPOCTEUIINE
BBIUHCIIMUTEIbHBIC YCTPONCTRA.

92.4

2.9 BBIYUCIIATH 3HAYEHUE (PYHKIIMH I10
3aJJTaHHOMY 3HAYEHHUIO apryMeHTa Ipu
pa3IMYHBIX criocobax 3aaaHus GyHKUUU;

8.6.9,9.1.1,9.2.12,13.3.6, 13.3.9

2.10 omnpenensTh OCHOBHBIE CBOMCTBA
YUCJIOBBIX (DYHKIIUH, HILTIOCTPUPOBATH MX
Ha rpaduKax;

8.1.5,9.1.5,9.1.6,9.2.1,9.2.8, 13.1.2

2.11 ctpouTts rpavKu U3y4EHHbBIX
(GyHKUMNA, WUTFOCTPUPOBATH 1O TpaduKy
CBOICTBA DJIEMEHTAPHBIX (PYHKIUH;

9.12,9.13,9.14,9.1.7,9.1.8,9.1.11,
9.1.12,9.1.13,9.2.6,9.2.7,9.2.9,9.2.11,
13.2.15

2.12 ucrnonp30BaTh MOHATHE PYHKIIUH JIJIs
OIMCAaHMA U aHAIN3a 3aBUCUMOCTEH
BEJINYHH;

8.54,9.1.10,9.1.14,9.2.3,9.2.10, 13.1 .4,
13.1.5,13.3.2

2.13 ucnonap30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHUS B IPAKTHUECKON
NEATENbHOCTH U MMOBCEIHEBHOM KU3HU: IS
OIKCAHUS C OMOILBIO (PYHKIIMHA
Pa3IMYHbIX 3aBUCUMOCTEH, MPeICTaBICHUS
uXx rpaduyuecku, HHTEpIpeTaluu
rpauKoB.

9.1.9

2.14 HaxonuTh IPOU3BOJHBIE
AIIEMEHTAPHBIX (PYHKIUH;

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,
13.2.12,13.2.13, 13.3.3, 13.3.5, 13.3.7,
13.3.8,13.4.1, 13.4.3

2.15 ucrnonab30BaTh MPOU3BOIHYIO JIJIS

13.2.3,13.2.5,13.2.8,13.2.11, 13.2.14,
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U3y4YeHUs: CBOMCTB (pyHKIMI 1 nocTpoenus (13.3.1, 13.4.2
rpaduKos;
2.16 mpuMEHSITh TPOU3BOIHYIO JIJIsI 13.4.2

IIPOBCACHUA HpI/I6J'II/I)I(eHHBIX BquHCHeHHﬁ,
peIIaTh 3aa49U IIPHUKIIAIHOTO XdPaKTCpa Ha
HaXO0XICHHUC HauOOIBIIETO U
HaMMCHBIICTO 3HAYCHUI,

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

10.2.6,12.1.5, 13.5.1, 13.5.2, 13.5.4,
13.5.5,13.5.6,13.5.8,13.5.9, 13.5.13

2.18 ucrnonb3oBaTh TPUOOPETCHHBIC
3HAHMS U YMEHHUS B MPAKTUYECKOM
NEATeIbHOCTH U TIOBCEHEBHOM KU3HU
JUTSL:

8.6.6,9.2.13,11.2.2

2.19 pelieHust NPUKIIATHBIX 33724, B TOM
YHCIIe COIMATbHO-PKOHOMUYCCKHUX U
bu3nUecKux, Ha HaubOJIbIINE U
HauMEHBIIINE 3HAYCHHUS, Ha HAXO0XKICHUE
CKOPOCTH M YCKOPECHHUSI.

13.3.4,13.4.1,13.5.11

2.20 pemars palMoHaIbHBIE,
NoKa3aTeNbHbIE, TOTapU(PMUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHHUS,
CBOJISIIIMECS K JIMHEWHBIM U KBaJAPaTHBIM, a
TaK)K€ aHAJIOTMYHbIE HEPABEHCTBA U
CUCTEMBI;

8.6.1, 8.6.4, 8.6.5, 8.6.7

2.23 COCTaBIIATh U pELIaTh YPABHEHUS U
HEPaBEHCTBA, CBA3BIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
NPUKJIAJAHBIX) 3a7a4ax.

13.5.11, 13.5.13

2.24 ucrnonb30BaTh TPUOOPETCHHBIC
3HAHUS U YMEHHUSI B PAKTUUECKOM
NEeSTENBbHOCTH U MTOBCEHEBHOM KU3HU:

11.1.3,12.1.4

2.25 nns mOoCTPOCHUS U UCCIEA0BAHUS
MPOCTEUIIINX MATEMATUUECCKUX MOJIEIICH.

11.1.3,12.1.4,13.5.12

2.26 pacno3HaBaTh Ha YEPTEKAX U
MOJIEJISIX IPOCTPAHCTBEHHBIE (POPMBI;

10.1.1, 10.1.3, 10.1.5, 10.1.12, 10.1.15,
13.5.8

2.27 COOTHOCHUTDH TPEXMEPHBIE OOBEKTHI C
UX ONUCAaHUAMHU, H300pAKEHUIAMU;

9.2.14

2.29 aHanu3upoBaTh B MPOCTEUIIINX

10.2.6, 11.1.6, 12.2.5
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ClIy4yasiX B3aMMHOE PacIiOIOKEHUE
O0OBEKTOB B NMPOCTPAHCTBE;

2.30 u3o6paxaTb OCHOBHBIC 10.1.2, 10.1.4, 10.1.6, 10.1.8, 10.1.9,
MHOTOI'PaHHHUKHU U KPYTJIbIE TEJA; 10.1.11, 10.1.13, 10.1.16, 10.2.5, 11.1.1,
11.1.2, 11.1.4,11.1.7, 11.2.1, 11.2.5,
12.2.2,12.2.7,13.1.1

2.31 BBITONHATE YEPTEKU MO YCIOBUAM 10.1.14

3ajay;

2.32 crpouTh npocteiime ceuenus kyoa, (10.1.10, 10.2.1, 10.2.3, 10.2.4, 10.2.5,
MIPU3MBI, TUPAMU/IBI; 10.2.8,11.1.8,11.1.9,11.2.3, 12.1.6
2.33 pemiath MIAHUMETPUUECKUE U 10.1.2, 10.1.7, 10.2.2

MPOCTEUIITE CTEPEOMETPUICCKUE 3a/1a4n
Ha HAXO0XCHUE TEOMETPUICCKUX BEIITMUNH
(nnvH, yriioB, miomnaaei, o0beMoB);

2.34 ucnosnb30BaTh MPU PEIICHUN 10.2.7, 11.1.3
CTEPEOMETPUUECKHUX 3a/1au
MJIaHUMETpUUECKre (PaKThl U METO/IbI;

2.35 npoBOAUTH A0OKA3aTENIbHBIC 8.5.1,13.2.3
pacCykJIeHUS B XOJI€ PEIICHUS 3a/1a4;

2.36 ucrnonb30BaTh TPUOOPETCHHBIC 12.1.4
3HAHUS U YMEHUSI B TPAKTHUECKOMN
NEATEeIbHOCTU U MIOBCEIHEBHON KU3HU:

2.37 nna uccnenoBanus (Monenuposanus) (12.1.4,13.2.7,13.3.2,13.3.4,13.5.8
HECJIOKHBIX MPAKTUYCCKUX CUTYaIlMA Ha
OCHOBE M3YUYEHHBIX (hOPMYJI U CBOMCTB

puryp;

2.38 BBEIUHCIICHHUS 00BEMOB U ILIOIMIAACH 10.2.6,11.1.5,11.2.4,12.1.1, 12.1.2,
ITOBEPXHOCTEN MPOCTPAHCTBEHHBIX Ten npu |12.1.3,12.2.1, 12.2.3, 12.2.6, 12.2.8,
pELIEHNHN NTPAKTUYECKUX 3aaa4, ucnoab3ys [13.5.3,13.5.7

Ipu HEOOXOTUMOCTH CITPABOYHUKHU U
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

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