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Pabouas mporpamma ob6meoOpa3oBatensHoil aucuumauHel OJ[.05 Martemartuka Ha
OCHOBE MIPUMEPHON paboyeil mporpamMmbl 001e00pa3oBaTeIbHON JUCIUIUIHHBI «MaTteMaTuka
Uisi  IpO(eCCUOHANBHBIX  00pa30BaTENbHBIX OpPTraHM3alMi W METOJUKHU TPEeno/iaBaHus
00111e00pa3oBaTeIbHON JUCIUIUIMHBI «MaTemaTukay, yTBep>KIeHHbIX Ha 3acenanun CoBeTa 1o
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14 ot «30» HOS1Opst 2022 1.)
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MeAarorHYeCcKuil KOS
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1. O0masi XapaKTepUCTUKA MPUMEPHOH padoveil MPOrpaMmbl
001eo0pa3oBaTeIbHON JUCHUIIMHBI «MaTemaTuka»

1.1. Mecto AUCHMIUIMHBI B  CTPYKType  mNpo¢ecCHOHAIbHOI
o0pa3oBarteabHoi mporpammbl CIIO:

O6meobpa3oBaTebHASA JTUCITUTUTIHA «MaremaTuka» SIBIISICTCS
o0s3aTeNIbHOW  YacThio  0OMIe00pa3oBaTENbHOTO  IIMKIAa  00pa30oBaTeIbHOM
nporpammbl  CIIO B cootrBerctBun ¢ ®I'OC COO u @I'OC CIIO mno
crienmanbHocTH 44.02.02 TlpenogaBaHue B HaYaIbHBIX KJIaCCaXx.

1.2. He.]'ll/l ! IVIAHUPYEMbBIE PE3YJIbTAThI OCBOCHUA NUCIHUIIJIMHBI:

1.2.1. Heab AuCUMIIAHBI

Conepxanue IPOrpaMMBbl o01reo0pazoBaTenbHON JTVCLHUTLIHBI
«MareMaTuka» HampaBJIE€HO Ha JIOCTWKEHHE pE3yJIbTaTOB €€ H3Yy4YCHUs B
coorBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuyerom mnpodeccruoHaIbHOM
HarnpasieHHocTr ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHUSA  001e00pa3oBaTEJIbHOM
aucuIIMHbI B co0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCUUILIMHA uMeeT npu popmupoBanuu U pazsutuu OK u
IK .



O01mue KOMIETEeHIINHU

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

O6mme!

JucuunaMHapHble?

OK 01 Beibupats criocoOsl
peLIeHNS 33124
podeccuoHaIbHON

e TeIbHOCTH PUMEHHUTEIIBHO
K pa3IMYHBIM KOHTEKCTaM

OK 02. Mcnonb3oBath
COBpPEMEHHBIC CPEICTBA TIOUCKA,
AHAaJ3a U UHTEPIIPETAIN
MHpOpMaIUH, 1
MH(POPMAITUOHHBIE TEXHOJIOTHH
1151 BBITTOJTHEHHS 337144
podeccuoHaIbHON
NesITENIbHOCTH;

- TOTOBHOCTH K TPYIy, OCO3HAHWE IICHHOCTH MacTepCTBa,
TpyI0ITIO0HE;
- TOTOBHOCTh K aKTUBHOM JIEATEIHbHOCTH TEXHOJIOTHUECKON H
COLIMAIbHON HANpaBICHHOCTU, CTIOCOOHOCTh WHUIIMHPOBATH,
[UIAHUPOBATh M CAMOCTOSITENTFHO  BBIMIOJNIHATH — TaKYIQ
e TeIbHOCTD,
- WHTEepeC K pasIuYHbIM cdepaM MpodecCHOHAThHOH
eITebHOCTH,
OBajicHue YHUBEPCAIbHBIMU YUCOHBIMU MO3HABATEILHBIMUY
TENCTBUSIMU:
a) 0a30BBIC JIOTUYCCKUE JICHCTBUS:

CaMOCTOSITETTFHO (OPMYJIHPOBATh M aKTyaTHU3UPOBATH
Mpo0JIeMy, pacCMaTpHUBAaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBaTh CYIIECTBEHHBIA MPU3HAK WM OCHOBaHUS
U CpaBHEHHS, Kilaccu(UKauy 1 0000IIeHUS;
- ONpenessaTh IENIM JISATSILHOCTH, 33JaBaTh MapaMeTphbl U
KPUTEPUHU UX JOCTHIKEHUS;
- BBIABIIATH

3aKOHOMCEPHOCTHU nu IIPOTUBOPCHUA B

[pacCMaTpUBACMBIX ABJICHUAX,

- BHOCHTb KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHHUBATH
COOTBETCTBUE pE3YyJbTaTOB LEJIAM, OLEHUBATh PUCKU
MIOCJICICTBUMN IEATCILHOCTH;

- pa3BHUBaTh KpPEATHUBHOE MBIIUIEHUE MPU PEUICHUU

PKU3HEHHBIX IMPo0IIeM
0) 6a30BBIC HCCIICIOBATCIILCKUE ICHCTBHS:
- BIIafeTh

HaBBIKAMH  Y9eOHO-MCCIICIOBATEIILCKON ]

1) BnaseHne MeTOJaMH J0Ka3aTeIbCTB, aITOPUTMAMU PEIICHUS
3aja4y; yMmeHHe (hopMynaMpOBaTH OIpENeNCHHs, aKCHOMBI U
TEOpEMBl, TPUMEHATh HUX, TPOBOAUTH  JOKa3aTElIbHbBIE
paccyXIeHus B XO/i¢ PELIeHN 3a/]1a4;

2) yMeHHe ONepUpOBaTh MOHATHSAMHU: CTEIEHb YHCia, JIorapupm
BBITIOJTHSTh 3HaYeHUH W

qucia, BBIYHMCJICHUEC

npeoOpa3oBaHus BBIPRKEHHH €O CTEHNEHAMHU M Jiorapudpmamu,

yMEHUue

npeo0pa3oBaHus APOOHO-PALMOHATBHBIX BBIPAKEHUIL;

3) yMeHHWEe ONepupoBaTh  MOHATUSAMHU:  PAIMOHAIBHBIC,
WpparuoHaIbHEIE, [TOKa3aTeNbHEIE, CTETICHHEIE,
jorapu(@MHUYECKUE,  TPUTOHOMETPHUYCCKUE  YPaBHCHUS U

HEepaBEHCTBA, UX CHCTEMBI;

4) yMeHue OmepupoBaTh MOHATHAMH: (YHKIHS, HENpEphIBHAS
byHKIMS,
UHTETpA]; YMEHHE HaXOAWTh MPOU3BOJTHBIC DIEMEHTAPHBIX

MPOM3BOJHASA, TIepBOOOpa3Has,  OIpeelIeHHbIN
(YHKIIMIA, MCIIONIb3Ysl CIIPAaBOYHBIC MATEPHAJIbI, HCCICIOBaTh B
MPOCTEHIINX cliydasx (YHKIMK Ha MOHOTOHHOCTb, HaXOIUTh
HauOOJNbIIUE W HAWMEHBIIUE 3HAYCHUS (YHKIMHA;, CTPOHTH
rpaduku HCIIOJIb30BaHUEM

MATEMATHYCCKOIrO aHajlin3a,

MHOTOYJIEHOB  C amnmnapara
NPUMEHATH HPOU3BOAHYIO IIPH
Ha

permeHun  3ajad

OpPUCHTUPOBAHHBLIC 3ada4d Ha HanOOJBIINE W HAUMEHLIINE

NBIDKEHHE;  pellaTh  IPaKTHKO-
3HAYEHUs, HA HAXOXKJCHHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

5) yMeHHe ONepupoBaTh MOHSATHSIMHU: palMOHANBbHAS (YHKIIUS,
MOKa3aTeNIbHas ¢byHKLMS, GyHKIHS,

norapudmudeckas (QyHKIHs, TpUTOHOMeTpudeckue (QyHKIHH,

CTCIICHHAaA

1 YKa3bIBalOTCA IMYHOCTHBIE M MeTanpeaMeTHble pesyabTaTtel 3 ®rOC COO (B nocneaHel peaakumu ot 12.08.2022) 8 oTrnaronbHol dopme, popmMmupyemble
061eo0bpasoBaTeIbHOM ANCLUNANHON
2 AncumnanHapHble (npegmeTHbIE) pe3yabTaTbl YKa3blBatOTCA B COOTBETCTBMM C MX NOAHbIM nepeyHem 8o PTOC COO (B nocneaHeit pegakumm ot 12.08.2022




HpOGKTHOfI ACATCIIBHOCTHU, HAaBbIKAMU PA3PCHICHUA r[po6neM;

- BBISIBIIATD MPUYUHHO-CIICCTBEHHBIC CBSI3U u
AKTYaJIU3UPOBATh 3a/1a4y, BBIJBUTATH TUIIOTE3Y €€ PCIICHMS,
HaXOJIUTh  apryMEHTBl  JUIS  JIOKa3aTelbCTBa  CBOMX
YTBEPIKJICHUH, 33]1aBaTh TIApaMeTPhbl U KPUTEPUH PEIICHUS;

- AQHAJIM3MPOBATH TOJYYCHHBIC B XOJC pCIICHHS 3ajauul
pe3yJIbTaThl, KPUTUYCCKU OICHUBATH WX JIOCTOBEPHOCTD,
MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSIX;

-= YMGTI) HCpCHOCI/ITB 3HAHUA B HO3HaBaTCHLHYIO H
MPAKTUIECKYI0 00JACTH XKU3HECSITEIHHOCTH;

- YMETb UHTEIPUPOBATh 3HAHUA W3 PA3HBIX IIPEIMETHBIX
o0OJ1acTel;

- BBIJBUraTh HOBBIC HJCH, MPE/UIaraTh OPUTHHAIBHBIC
[OJIXObI U PELICHUS;

I CIIOCOOHOCTh WX HCIOJIL30BaHMS B ITO3HABATEILHON W

COLMAJIbHOW MPAKTUKE

oOpaTHble (YHKUIUH; YMEHHE CTPOUTH TpadUKd H3YyYCHHBIX
¢byHKLUMH, UCTIONB30BaTh IpapUKH MIPU U3YyYEHUH NPOLIECCOB U
3aBUCHUMOCTEH, NpU PEUICHWH 3afad U3 JPYruxX Y4eOHBIX
MPEMETOB U 3aJad U3 PEealbHON JKU3HU; BhIpakaTh (OpMyIaMu
3aBUCHUMOCTH MEKAY BETMUNHAMUY;

6) yMeHHMe pelaTh TEKCTOBBIE 3aJaud Pa3HBIX THUIOB (B TOM
yHyciae Ha IPOLEHTH, NOJIM M YacTH, Ha ABHWXKEHHE, DPadoTy,
CTOMMOCTb TOBapOB M YCIYT, HAaJOId, 33Jadd M3 00JacTu
yIpaBlieHHs] JTHYHBIMA U CEMEHHBIMH (PMHAHCAMM); COCTABISThH
BBIPOKEHUS, YpPaBHCHHS,

HECPaBE€HCTBA W HUX CHUCTEMBI IIO

YCIOBUIO 3aaa4d, HUCCICAOBATL IIOJIYYCHHOC PpPCHICHUE U

OLIEHUBATh IPABAONOA0OHOCTh PE3yIbTATOB;
7) yMeHre OnepupoBaTh MOHATUSIMU: CpeAHee apu(MeTHIecKoe,

MeavaHa, HauOoNbllee M HaWMEHblee 3HAueHHs, pa3Max,
JUCTIepCUsl, CTaHIApTHOE OTKIOHEHHWE YHCIOBOTO Habopa;
YMEHUE  W3BJIEKaTh,  HMHTEPIPETHPOBaTh  HWH(oOpMaImIo,

Npe/CTaBlIeHHYI0 B TalOiuIax, Ha jauarpammax, rpadukax,
OTpaXKalOIIyl0 CBOKMCTBA pEaIbHBIX NPOLECCOB U  SBICHHIA;
NpeACTaBIsTh MHQOPMAIHIO ¢ TIOMOMIBI0 TaONHIl M JHarpamm;

ucciacaoBarb CTaTUCTUYCCKHUE  JTAaHHBIC, B TOM YHUCIE C

MpUMEHEHUEM IpadUueCKIX METOI0B U 3JIEKTPOHHBIX CPE/ICTB;

8) ymeHHe oOmepupoBaTh MOHITHSIMHU: CIyYalHBIA OIBIT |

ciydailHoe COOBITHE, BEPOATHOCTh CIIy4alHOTO COOBITHS;

YyMEHHE  BBIYHCIATH  BEPOATHOCTb C  HCIIOJIb30BAaHUEM
rpadMuecKUX METOJO0B; NPUMEHATH (OPMYJIBI CIIOKEHHS |
YMHOXEHHsI BEPOSTHOCTEH, KOMOUHATOPHBIE (HaKTHl M (HOPMYITBI
MpH  pEIIeHUH 3ajad;

CO6LITHﬁ; 3HaAaKOMCTBO CO CHy‘laﬁHBIMI/I BCJIMYMHAMU; YMCHUC

OLICHMBATHL BCPOATHOCTU PCAJIbHBIX

MPUBOJUTH MPUMEPHl MPOSBICHUA 3aKOHA OONBIINX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBICHUSX;
9) yMeHHne onepupoBaTh MOHATHSIMHU: TOYKA, IpsAMasi, MIO0CKOCTh,

6




MPOCTPAHCTBO, IBYTPAaHHBIN Yroj, CKpEIIUBAIOIIUECs NpsAMbIE,
HapajieabHOCTh U NePICHINKYIIPHOCTD NPSMBIX U INIOCKOCTEH,
Yroil MEXKAY MPSMBIMH, YIOJd MEXKIy NPSAMOH W TUIOCKOCTEHIO,
YroJl MEXIy TIIOCKOCTSMH, PACCTOSHHE OT TOYKH JO TIOCKOCTH,
paccTosiHue MEXIy MPSIMbIMH, PACCTOSIHUE MEXIY INIOCKOCTSIMU;
YMEHHE UCIIOJIb30BaTh NPH PELICHUH 331a4 U3yYeHHbIe (aKThl U
TEopeMbl IUIAaHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY>KaloOILEero MUupa;

10) ymeHue omnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, CEYEHHE
MHOTOTpaHHUKA, KyO, Mapanjenenuesn, MNpu3Ma, IUpaMuna,
¢urypa v IoBepXHOCTh BpaLCHUS, LWINHAP, KOHYC, 1Iap, cdepa,
cedeHHss (DUTyphbl BpalleHHMs, IJIOCKOCTh, Kacaromascs cdepsl,
LWIMHIPA, KOHYCA, IUIOIAAb TOBEPXHOCTH MUPAMUABL, TIPU3MBI,
KOHyca, UWIMHApA, Iiomans  chepel, o00beM  KyoOa,
OPSAMOYTOJIFHOTO — MapajuleJienunena, NHPaMUAbI, IPU3MBI,
IWIMHIPA, KOHYyCa, [apa; YMEHHE U300pakaTh MHOTOTPaHHUKU
W TIOBEPXHOCTH BpAICHUs, WX CEYCHHUS OT PYKH, C TIOMOLIBIO
YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB; YMEHHUE
pacrno3HaBaTh ~ CHMMETPUIO B TIPOCTPAHCTBE,  YMCHHE
pacro3HaBaTh NpaBUIbHbIE MHOTOIPAHHUKHY;

11) ymenue omepupoBaTb TOHATUSAMHU:  JIBKEHHE B
NPOCTPaHCTBE,  NOAOOHBIE  (GUIYpsl B MPOCTPAHCTBE;
WCITIOJIb30BaTh OTHOLICHHE IUIOMIA/ieH MOBEpXHOCTEH U 00BEMOB
MOJOOHBIX (GUTYD MPH PELICHUH 33]1a4;

12) yMmeHHE BBIYHMCIATH TEOMETPHUYECKHE BETUYMHBI (AJIHMHA,
yroJ, IUIOm@ab, 00bEM, IUIOIAAb TOBEPXHOCTH), HCHONB3YS
U3y4YeHHbIE (POPMYIIBI H METOJIBI;

13) ymeHue omepupoBaTh MOHATHUAMH: NPSMOYTOJbHAS CUCTEMA
KOOPJIMHAT, KOOPJWHATHI TOYKH, BEKTOP, KOOPJUHATHI BEKTOPA,
CKaIIpHOE MPOM3BENEHHE, Yrojl MeEXKIy BEKTOpaMH, CyMMa
BEKTOPOB, MpPOM3BEIEHHE BEKTOpa Ha YHUCIO; HAXOAUTH C

7




MTOMOIIIBIO M3YYCHHBIX (DOPMYJ KOOPJIUHATHI CEPEAUHBI OTPE3Ka,
paccTosiHUe MEXIy IBYMs TOUKaMH;

14) ymeHue BEIOUPATh MOIXOSAIINN U3yUYSHHBIH METOJ JUIS
pelIeHusT 3aJay4u, paclio3HaBaTh MaTeMaTUYeCKUE (DAKTHI U
MaTEeMaTHYECKUE MOEIH B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE MPUBOIUTH ITPUMEPHI
MAaTeMaTUYECKUX OTKPBITUHA POCCUHUCKON U MUPOBOM

MaTeMaTUYECKON HAyKU

OK 03 IlnanupoBaTh 1
[pEaT30BBIBaTh COOCTBEHHOE
podeccnoHanbHOE U
ITMYHOCTHOE pa3BUTHE,
[peAPUHIMATEIIBCKYIO
nesITeNnbHOCTD B
mpodeccuoHanbHOM cdepe,
MCTIONIH30BAaTh 3HAHUS 1O
(hMHAHCOBOIT IPaMOTHOCTH B
[Pa3ITMYHBIX KU3HEHHBIX
CUTYyaIUsIX

OK 06. IIposIBIIATE TpaskJaHCKO-
[MaTPUOTHYECKYIO MTO3UIIHIO,
IeMOHCTPUPOBATh OCO3HAHHOE
[MOBE/IEHNE Ha OCHOBE
TPaIUIINOHHBIX POCCUICKIX
TyXOBHO-HPaBCTBEHHBIX
[ICHHOCTEH, B TOM UHCJIC C
[y4€TOM rapMOHH3ALNH
MEXHAIIMOHAITEHBIX

1 MEXXPEINTHO3HBIX OTHOIIEHUH,

[IPUMCHATL CTaAHAAPThI

B o0macTu 1yXOBHO-HPaBCTBEHHOTO BOCTIMTAHHUS:
- c(hopMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO

[MOBE/ICHUS;
- CHOCOOHOCTh OIIGHUBATH CHUTYallMI0 W IPUHUMATh
OCO3HAaHHBIC PEIICHHs, OPHEHTUPYICh HAa MOpPAIbHO-

HpaBCTBEHHbIE HOPMBI U IIEHHOCTH;
- OCO3HaHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTONYMBOTO)
Gyy1ero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIUTENAM U (WIN)
PyTMM  4YJI€eHaM CEMBH, CO3JaHHI0 CEMBH Ha OCHOBE
OCO3HAHHOTO MPUHATUA UEHHOCTEM CEeMENHON KHU3HU B
COOTBETCTBHMH C TpaJAHLUsIMHU Hapo1oB Poccun;

OBaileHNE YHUBEPCATbHBIMH PETYJIATUBHBIMH JEHCTBUAMU:
a) caMOOpTaHU3AIINS:
- CaMOCTOSITENIBHO

OCYIICCTBJIATD IMO3HABATCIIbHYIO

JICATCIIBHOCTD, BBISBIIATD HpO6HeMBI, CTaBUTb H
dhopMyTupoBaTE COOCTBEHHBIC 3amadMl B 00pa30BaTEILHOM|
eSTENLHOCTH M JKU3HEHHBIX CUTYaIUsX;
- CaMOCTOSITENIHO COCTaBJISTh TUIAH PEHICHUs TPOOJIEMBI C
YU4ETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
1 [IpEANIOYTEHUH;

- 1aBaTb OLUCHKY HOBBIM CUTYallHsIM,

CrI0COOCTBOBAaTh (POPMUPOBAHUIO M NPOSABICHUIO IIHPOKOH]

3) yMeHHWEe ONepUpoBaTh  MOHATUSAMHU:  PAIMOHAIBHBIC,
HppaIruoHaIbHEIE, MTOKa3aTeNbHEIE, CTETICHHEIE,
jorapu@MHUYECKUE,  TPUTOHOMETPHUYCCKHE  YpPaBHCHHS U

HEPABEHCTBA, UX CUCTEMBI;
10) ymeHue onepupoBaTh IMOHATHAMHU: MHOTOTPAaHHHUK, CCUCHHUE
MHOTOTpaHHWKa, KyO, Mapaijenenuresa, MNpu3Ma, OUpaMua,
¢durypa 1 HOBEpXHOCTH BpaIlleHHs1, IWIMHIP, KOHYC, map, cdepa,
ceyeHns (DUTYpHI BpallleHUs, IJIOCKOCTh, Kacaromascs cdepsl,
OWIMHIpPA, KOHYCAa, TUIOMIAAb IIOBEPXHOCTH MUPAMUJIBI, ITPU3MBI,
ctepsl,
napajvieNiennunesia, MUPaMHUIIBL,

KOHyca, UWIMHApPA,  IUIONIA/b o0peM  KyOa,

MPSIMOYTOJIEHOTO TIPU3MBI,
LHWIMHIPA, KOHYyCa, 11apa; yMEHHEe U300pa)kaTb MHOTOTPaHHUKHU
U TIOBEPXHOCTH BPAIUEHUs, WX CEYEHHS OT PYKH, C MOMOIIBIO
YepTE)KHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMEHHE
pacro3HaBaTb ~ CHMMETPUI0 B NPOCTPAHCTBE,  YMEHHUE
pacrno3HaBaTh MPaBUIbHBIE MHOTOTPaHHHUKH;

13) ymenue onepupoBaTh MOHATHAMHU: MPSMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAWHATHI TOYKH, BEKTOp, KOOPJAMHATHI BEKTOPA,
CKaJISIpHOE  IIPOM3BENICHMUE,

YroJd MEXIy BEKTOPAMH, CyMMa

BEKTOPOB, IIPOM3BEICHUE BEKTOpa HAa YHUCIO; HAXOAUTh (
MTOMOIIBI0 M3YYEHHBIX (OPMYT KOOPIWHATHI CEPENHBI OTpe3Ka,|

pacCToOAHUC MEXKAY ABYMA TOUYKaAMU




QHTUKOPPYIIIMOHHOTO
[oBECHNS;

Dpyaunun B ob0macTax 3HaHI/II\/'I, IIOCTOSHHO

[TOBBIIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHB;
0) CAMOKOHTPOJIB!

Pa3HBIX

MCTIONB30BaTh NpUEMbl pedieKcuu Ui OLEHKU CUTYallWu,
BBHIOOpA BEPHOTO PEITICHHUS;

- YMEThb OILIEHMBATh PUCKH M CBOEBPEMEHHO IPUHHUMATH)
[PEIICHHS IO UX CHUKEHHUIO;

B) SMOITMOHATHHBIN VHTEJJIEKT, MpeAnoaraInm
c(hOpPMHUPOBAHHOCTH:
BHYTPEHHEH MOTHBALIMM, BKIIOYAKOIIEH CTpEMJICHHE K
NOCTHXKCHHIO LCJIW U YCIIEXY, OIITUMHU3M, WHUIIMATUBHOCTD,
YMEHUE ACICTBOBATh, HCXOAs U3 CBOMX BO3MOYXHOCTEH;

- SMIAaTUH, BKJIIOYAOLWIEH  CIOCOOHOCTh  ITOHMMATh
DMOLIMOHAJIBHOE COCTOSIHHE [PYTUX, YYHUTBIBATH €T0 IIpY|
OCYILIECTBICHUU KOMMYHHKALIUH, CIOCOOHOCTH K
COUYYBCTBHIO U COTIEPEKHUBAHUIO;

- COIIMAaJIbBHBIX HaBBIKOB, BKIIIOYAKOIINUX CHOCOGHOCTB
BHICTPaWBaTh OTHOILICHUS C APYTMMH JIIOABMH, 3a00THThHCA,

[TPOSIBJIATH HHTEPEC U pa3peniaTh KOHQIUKTHI

OK 04 D¢ddextnBaO
B3aMMO/ICHCTBOBATh M paboTaTh B
KOJIJIEKTHBE M KOMaH/Ie

FOTOBHOCTh K  CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOITPEICTICHHUIO;

-OBJTaZICHHE HaBBIKAMH y4eOHO-HCCITeI0BATEIbCKOM,
MPOCKTHOM U COIMATIBHOM JeITEIbHOCTH;

OgJaieHue YHHUBEPCATbHBIMU KOMMYHHKATHBHBIMH
IEVICTBUSIMU:

0) COBMeCTHAs JeATCIHBHOCTD:

- MOHMMATh W HMCIIONIE30BATh MPEUMYIINECTBA KOMAHIHON H
MHIMBUAYyATLHON paboThI;

- IIpUHUMATh COBMECTHOMU

e JACATCIIBHOCTH,)

OpraHU30BbIBaTE M KOOPAWHHUPOBATh JIEUCTBHUS IO €€

JIOCTHKCHHUIO: COCTaBJIATH IIJIaH ,IleflCTBHfI, pacnpeacisTh|

8) yMmeHHe omnepupoBaTh IOHATUSMM: CIYYalHBIH ONBIT H

ciydaiiHoe COOBITHE, BEpPOATHOCTh CIIy4alHOTO COOBITHS;

YMEHHE  BBIYMCIATH  BEPOATHOCTH C  KCIIOJIb30BAHUEM
rpadUuecKUX METOJOB; TPUMEHATh (QOPMYIbI CIOXKEHHS U
YMHOXEHHsI BEPOSITHOCTEH, KOMOMHATOPHBIE (PakThl ¥ HOPMYIIBI
py  PELICHUM 3ajad4;

CO6LITHﬁ; 3HaAaKOMCTBO CO CHy‘laﬁHBIMI/I BCJIMYMHAMU; YMCHUC

OLICHMBATb BCPOATHOCTU PCAJIbHBIX

MPUBOJAUTH MPUMEPHl MPOSBICHUA 3aKOHA OONBIINX YHCENT B
MPUPOAHBIX U OOIIECTBEHHBIX SBICHUSX;




[POJIM ¢ YYETOM MHEHUH YY4aCTHUKOB OOCYKIaTh PEe3yJIbTaThl
COBMECTHOM pabOTHI,

- KOOPJAMHUPOBAaTH M BBIIOJHATH pPabOTy B YCIOBHSX
[pEaILHOTO, BUPTYAJIBLHOTO u KOMOMHHPOBAHHOTO
B3aMOICHCTBHSI;

- OCYIIECTBJIATH MO3UTHBHOE CTPATETUYECKOE TMOBEICHUC B
[PA3TMYHBIX  CUTYyallUsX, TPOSIBIATH  TBOPYECTBO M
BoOOpayKeHUE, OBITH MHUIIHATHBHBIM.

OBJaJicHUe YHUBEPCATIbHBIMH PETYJISTUBHBIMH JCHCTBUSIMU:
) IpUHSTHAE Ce0s U IPYTHX JIIOIeH:

- MPUHAMATh MOTHMBBI M apryMEHTBI APYTUX JIOACH Ipy|
aHAIIM3€e Pe3yIbTATOB NCATEIHHOCTH;

- MpU3HaBaTh CBOE TNPaBO W IMPaBO APYTUX JIOACH HA
OIIOKH;

- Pa3BHBaTh CIIOCOOHOCTH MIOHUMATh MUP C TTO3UIHH JPYTOTO|

UCJIOBCKA

OK 05 Ocy1iecTBisTh YCTHYIO U
MMCEMEHHYI0 KOMMYHHUKAIIMIO Ha
COCYIapCTBEHHOM SI3BIKE
Poccutickoit ®enepanuu ¢
[y4eTOM OCOOEHHOCTEH
COIMAIEHOTO U KYJIBTYPHOTO
KOHTEKCTA

B 00acTH 5CTETHYECKOTO BOCITUTAHHS:

JCTETHUECKOE OTHOIICHHE K MHUPY, BKIOYAs O3CTETHKY|
ObITa, HAYYHOT'O U TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPY/IA)
1 OOIIECTBEHHBIX OTHOILIECHHIA;

- CITIOCOOHOCTh BOCITPHHUMATH Pa3JIUYHbIC BUBI HCKYCCTBA,
TpaJMlIMd ¥ TBOPYECTBO CBOCrO U JPYTUX HapOJIOB,
OIIYIIIATh SMOIMOHAIBHOE BO3/ICHCTBUE UCKYCCTRA,

- yOEXICHHOCTh B 3HAYMMOCTH JJIs JINYHOCTH U OOIIECTB
OTEYECTBEHHOTO M MHUPOBOIO HCKYCCTBa, 3THHYECKHX|
KyJIBTYPHBIX TPaJUIHi U HAPOIHOTO TBOPUYECTBA;
- TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUJAX|
MCKYCCTBa, CTPEMIJICHHE IPOSBIATh KayecTBa TBOPYECKOM
ITMYIHOCTH;
OsBiagenue

YHUBEpPCAJIbHBIMU KOMMYHUKAaTHBHBIMHY

MEWCTBUSIMU:

7) yMeHHEe ONepUpOBaTh NOHATHAMU: CpeIHEE apUPMETHUECKOE,

MeauaHa, HaumOosblllee M HaWMEHblIee 3HAueHHs, pa3Max,
JUCHepcHs, CTaHAAapTHOE OTKJIOHEHHE YHCIOBOrO Habopa;
YMEHHE  W3BJIEKaThb,  HMHTEPHIPETHPOBaTh  HH(OpMAIHIO,

NpPEACTAaBICHHYI0O B Tabiuumax, Ha JAdarpamMmax, rpadukax,
OTpPaXaIOIIyI0 CBOWCTBAa pEAJbHBIX TPOIECCOB M SBICHUU;
NPEACTaBIATh MHYOPMALMIO C MOMOIIBI0 TaONHIl M JUarpamm;
WCCIIEIOBaTh CTAaTUCTHYECKHWE JIaHHBle, B TOM 4HCIE C
MPUMEHEHNEM IpapruecKuX METOIOB M AIIEKTPOHHBIX CPEJICTB;

9) ymeHue onepupoBaTh NOHATHAMU: TOUYKA, IpsIMas, MIIOCKOCTb,
MPOCTPAHCTBO, ABYTPAHHBIA YyToOJ, CKPEUIMBAIOIIAECS MpPAMBIE,
MapauIeIbHOCTh ¥ NEPIEHANKYISIPHOCTD NMPSIMBIX M TIIOCKOCTEH,
YTOJI MEXAYy HPAMBIMH, YTOJI MEXIy NPSIMON M IIOCKOCTHIO,

Yroa MEXAy IJIOCKOCTAMH, PACCTOAHUE OT TOYKH JO IJIOCKOCTH,

PacCTOAHUC MCIKAY NMPIAMBIMU, PACCTOAHUC MCKAY IINIOCKOCTIMU,
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a) oOIICHIE:
- OCYIIECTBIISITh KOMMYHHKAIIMH BO BceX cepax KHU3HH;
- pacmo3HaBaTh  HeBepOalbHBIE CpelcTBa  OOIICHHS,

[MOHWMATh 3HAa4YCHWE COLMAJBLHBIX 3HAKOB, paclO3HaBATH
MPEATIOCHUTKA
KOH(JIUKTHI;

KOH(l)J'II/IKTHBIX CI/ITyaHI/II;'I " CMATYATH

- PasBECpHYTO U JIOTUMYHO H3JIaraTb CBOIO TOYKY 3pPCHHUA C
MCII0JIb30BAHHUEM A3BIKOBBIX CPEJICTB

YMCHHE UCITIOJIb30BaTh NPU PEIICHUN 3a/1a4 U3YYCHHBIC (haKThl U
TEOpEMBI TNIAHUMETPUH; YMEHHE OICHUBATH pa3Mepbl 0OBEKTOB
OKPY>KaloILIero Mupa;

[1K 1.6. AHanu3upoBaTh U
MHTEPIPETHPOBATH PE3YJIBTATHI
[KOHTPOJISA U OLICHKH
NesITeNbHOCTH 00y4YaIoMInXCs 10
TOTIOJTHUTEIIbHBIM
00111e00pa30BaTEIIbHBIM
[IporpaMmMam

[IK 2.2. AHanu3upoBaTh U
OLICHHUBATh KAa4YCCTBO
[IPOrPaMMHO-METOIUIECKUX
MaTepHaoB.

OBHaI[CHI/IC YHUBEPCAJIbHBIMU y‘Ie6HLIMI/I IIO3HABATCIIbHBIMY
TENCTBUSIMU:

0) 0a30BBIE HCCIICIOBATEIILCKUC ACHCTBUS:

- BIQJCTh HAaBBIKAMH  Y4YCOHO-HCCIICIOBATEILCKON U
[POCKTHOM JeSITENbHOCTH, HABBIKAMU Pa3peIICHUsI MPoOIeM;
- BBISABJISAATH MPUYINHHO-CJIICACTBCHHBIC CBs3HU H
AKTYaNTU3UPOBaTh 33/1a4y, BBIIBUTATH THIIOTE3Y €€ PEIICHHS,
HAXOMUTh  apTyMEHTHl  JUISI  JIOKAa3aTelnbCTBA  CBOMX
YTBEPKJICHUM, 3a/1aBaTh [IaPAMETPbI U KPUTEPUU PELLIECHUS;

- aHAJM3MPOBATH MOJYYCHHBIE B XOJIe PEIICHUS 3ajauu]
[PE3YJIbTAaThbl, KPHUTUYCCKU OLCHHMBATL HUX JOCTOBEPHOCTD,
[MPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBUSX;

yMETh TIEPEHOCHTh 3HAHHsS B II03HABATEIbHYIO H
MPaKTUIECKYIO 00IaCTH KH3HEACITETBHOCTH;

- YMEThb WHTErPHPOBATh 3HAHHS M3 PA3HBIX IMPEAMETHBIX]
00J1acTEl;

- BBIABUT'aTb HOBBIC HJCHU, HpennaraTL OpI/II‘I/IHaHBHI)Ie
[TOTXO/IbI U PEIICHHS;

1 CIIOCOOHOCTh WX MCIOJL30BAHHMS B IIO3HABATEILHON W

COI.[PIaJ'IBHOﬁ IMPAKTUKE

1) BnageHue METOaMU JOKA3aTEIbCTB, AITOPUTMAMU PEIICHUS
3amaq; yMeHue (hOpMyIupOBaTh OMPEIEICHNUs, aKCHOMBI U
TCOPEMBI, IPUMEHATD UX, IPOBOAUTH JOKA3aTEIILHLIC PACCYKICHUSI
B X0JIC pCLICHMS 3aJ1a4,
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2. CTpyKTypa U coaepxkaHue 001eo0pa3oBaTe/IbHOM TUCHUIIIMHBI

«MaTeMaTuKa»

2.1. O0beM TUMCHHUIUVIMHBI U BUABI Y4eOHO# padoThl

Buj yueOHoi paGoThI Oovem ¢
yacax*

O0bem 00pa3oBaTeIbHON NPOrPaAaMMBbI 1M CHUIIJIMHBI 232

B T.4Y.

OcHoBHoOe coaep:xaHue 199

BT. U..

TEOPETUUIECKOE 0OyUCHHE 199

MPAKTUYECKUE 3aHATHUS

IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COAEPKAHUE (ComepKaHue 30

MPUKJIAJTHOI0 MOIYJIfA)

BT. U..

TEOPETHUYECKOE 00yUEeHUE

MIPAKTUYECKUE 3aHATHUS 30

NnauBuayanbHbIH NPOEKT (0a/nem)**

IIpomexyTounasi arrectauus (IK3aMeH) 2
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2.2. TemaTuyeCKHH IJIAH M COACPKAHUE TUCIHUTIIUHBI

Conep:xanue yueOHOro Mmarepuasa (0CHOBHOE U NPodeccuoHaIbLHO-

HaumeHoBaHue pa3aesioB u . O0bem dopmupyemMble
Ten OpPHMEHTHPOBAaHHOE), JIA00PATOPHbIE U MPAKTUYECKHUE 3AHATHS, IPUKJIATHOH MOIYJIb 4ACOB O —
(mpu HATUYMH)
1 2 3 4
OcHoBHOeE coiep:kaHne
Paznen 1. IloBTOpeHne Kypca MaTeMaTUKU OCHOBHOM LIKOJIbI 14
Tema 1.1 Conep:xanue y4eOHOro MaTepuaJia 2
Lenp u 3amaun marematuku | [enb u 3a1a4u MAaTEMaTUKHU TP OCBOCHUU CIICITUAIEHOCTH
npu OCBOCHUU
CHEINATbHOCTH
Tema 1.2 Copaeprxanue yuedOHOro MaTepuasia 2
Uucna u  BBIYMCHCHHA. | J[eHCTBHS HaJ TOJOXHTEILHBIMU W OTPHIATEILHBIMH YHCIaMH, OOBIKHOBEHHBIMH U
Bripaxkenust U | IECSITUYHBIMU APOOSIMH.
npeoOpa3oBaHus JeicTBus cO CTeneHs MU, (POPMYJIIbI COKPALLICHHOTO YMHOKCHHS.
UucnoBsle 1 OYKBEHHBIE BBIPAXKECHUSL. OK-01, OK-02,
Tema 1.3. IIpogeccnoHa/IbLHO-OPHEHTUPOBAHHOE  COfiep:KaHMe  (coAepkaHWe NPHKJIATHOIO 2 OK-03, OK-04,
I'eomeTpus Ha MITOCKOCTH MOJYJIst) OK-5
Buas! minockux Guryp u ux riomais. [K-1.6,
[IpakTHKO-OpUEHTUPOBAHHBIC 33/Ia4H B Kypce T€OMETPUN HaYalIbHOM IIKOJIBI MK-2.2.
I'eomertpus Ha miockocTu. KoHCTpynpoBaHue Ha MIIOCKOCTH Ip6. 6, IIp6. 9
Tema 1.4 IIpodeccnoHAILHO-OPHEHTHPOBAHHOE  CO/ep:KaHMe (coAepkaHWe NPHKJIATHOIO 2
[IporieHTHBIE BBIYKMCICHUS B | MOMLYJISI)
npodeccuoHanbHbIX 3a4a4ax | [IpocThie MPOLEHTHI, pa3Hble CHOCOObI HMX BBIYUCICHUS. VICMONB30BaHUE CIIOKHBIX
MIPOLICHTOB B ICATENFHOCTH YUHUTEIISI HAYAJIbHBIX KJIACCOB
[IporieHTHBIE BBHIYHMCICHUS. 3a/laud Ha TPOLUEHTH M3 00JaCTH KOHCTPYHPOBAHWS H
TEXHOJIOTHH.
Tema 1.5 Copaepxanne yueOHOr0 MaTepHuasia 2

BxonHoW KOHTPOJIb

Brruncnenns u npeobpa3zoBanus. Y paBHEHUS M HEPABEHCTBA. | €OMETpHsI Ha TNIOCKOCTH

Konrponbnas padota
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Tema 1.6 Coaeprxanue yuedOHOro MaTepuasia 2
VYpaBHeHUs U HEPABEHCTBA Jluneiinble, KBagpaTHbIe, NPOOHO-THHEHHbIE ypaBHEHHs W HepaBeHCTBAa. CmocoObl MX
pemeHus
Pewienne ypaBHeHHI 1 HEPABEHCTB
Tema 1.7 Coaepxanne yueOHOro MaTepHuasia 2
Cucrembl  ypaBHeHuii M | CrocoObl pEIICHUs CHUCTEM JIMHEHHBIX ypaBHeHuid. [lomsTus: maTtpuia 2x2 u 3x3,
HEpPaBEHCTB ompexaenutens marpunbl. Meton [Maycca. Cuctembl HenmWHEHHBIX ypaBHeHHH. CHCTEMBI
HEpaBEHCTB
Cucrembl ypaBHEHUI U HEPABEHCTB
Pa3nen 2 [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 12
Tema 2.1. Conep:xanue y4eOHOro MaTepuaJia 2
OcHoBHBIE noustus | IIpeamer crepeoMerpun. OCHOBHBIE IOHATHUSA (TOYKA, NPsIMasi, IJIOCKOCTh, IIPOCTPAHCTBO).
CTEPEOMETPHH. OcHoBHBIE ~ akcHOMBI ~ cTepeomerpud.  llepecekarommecsi, — mapajjieibHblE U
Pacnionoxkenne mNpsAMBIX M | cKpeliuBaromuecs npsiMble. [Ipu3Hak M cBOMCTBO CKpEIIUBAIOIIUXCS TPAMBIX. OCHOBHEIE
IUIOCKOCTEH [IPOCTPAHCTBEHHBIE (PUTYPHI.
OcHOBHBIE TOHATHUS U AKCHOMBI CTEPEOMETPHH.
Tema 2.2. Conep:xanue y4eOHOro MaTepuaJia 2
[lapannenpHOCTh  IpsAMBIX, | [lapamienbHbie  mpsiMas W iockocTh.  Ompenenenue. [lpusnak. CsolictBa  (cC OK-01, OK-02,
MIPSIMOM u IUIOCKOCTH, | 1oka3aTeinbcTBoM). llapamiensHeie 1iockoctd. Omnpeaenenue. IIpusnak. CoiictBa (cC OK-03, OK-04,
TUIOCKOCTEN JOoKa3aTenbCcTBOM). TeTpasap u ero ameMmeHThl. llapannmenenunes M ero 3JI€MEHTHI. OK-5
CBolicTBa MpPOTUBONOJIOKHBIX TpaHeW W [auaroHaied mnapamienenunena. Ilocrpoenune [IK-1.6,
cedyeHuil. Pemenue 3anay. [K-2.2.
[TapannensHOCTB B ipocTpaHcTBe. Terpasap. [lapannenenune. [p6. 1, Ip6. 9
Tewma 2.3. Copaepxanne yueOHOro MaTepHuajia 2
[lepnienauKynIpHOCTH [lepnennukynsapusie npsamMele. [lapamnensHble TpsMble, MEPIEHIUKYISAPHBIE K TUIOCKOCTH.
MPSIMBIX, IPSIMOH U IIpu3Hak nepneHauKyJJISIpHOCTH NPSMOM U IocKocTH. JlokaszarensCTBo. [leprnienaukynsp u
IUIOCKOCTH HakJoHHas. [lepneHukyspHble MIockocTH. [IpU3HaK MepneHanKyIIpHOCTH MIOCKOCTEM.
HokazarenbcTBo.
PaccrosiHus B mpocTpaHCTBe
[lepnieHAUKYIAPHOCTH B IPOCTPAHCTBE
Tema 2.4. Conep:xanue y4eOHOro MaTepuasia 2
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Teopema 0 Tpex | Teopema o Tpex neprneHauKyIsapax. JJoka3aTenbcTBO. YIoa Mexay NpsMoi U INIOCKOCTBIO.
MEePIEeHINKYIApax YTroa Mexay mIoCKOCTIMU
Teopema o Tpex NepHeHAuKYIIpax 2
Tema 2.5. IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE  colepxkaHue (colep:KaHHEe MPHUKJIATHOTO 2
[TapannensHsle, MOJY.JIsl)
HEePICHIUKYJIISIPHBIE, AkcroMBI cTepeoMeTpul. [lepneHInKyIapHOCTS MPSIMOM M TIOCKOCTH, MapalljIeIbHOCTD
CKpEILMBAIOLINECS MIPSIMbIE IBYX TMpPSIMBIX, TEPHEHIUKYISPHBIX TUIOCKOCTH, NEePHeHANKYISIPHOCT IIIOCKOCTEH.
Mogenu 1 n300pakeHue TPEXMEPHBIX (PUTYp Ha MIIOCKOCTH.
W3roroBnenune pa3nuyHbIX MOAETEH, WIUTFOCTPUPYIOIIMX B3aUMHOE PACIIONIOKEHHE NPSAMBIX | 2
B IIPOCTPAHCTBE, IPSIMBIX U INIOCKOCTEMU.
Tewma 2.6. Conep:xanue yueOHOro MaTepuaJia 2
Pemenune 3amau. Ilpsamble u | PacmonoxeHue MpsSMBIX W IUIOCKOCTEH B MpocTpaHCTBe. [lepmeHAMKYISAPHOCTh |
TUIOCKOCTH B IIPOCTPAHCTBE MapauIeIbHOCTh MPSAMBIX U II0cKOCTe. CKpeImBaronuecs npsmoie
KonTposbHas padora 2
Pa3nen 3. Koopaunatsl 1 BEeKTOPBI 12
Tema 3.1 Coaep:xanue yueOHOro MaTepuaJia 2 OK-01, OK-02,
JexapToBel KOOpAMHATEI B | JlekapTOBBI KOOpAMHATHI B TpocTpaHcTBe. [lpocreiimme 3amaun B KOOpIMHATAX. OK-03, OK-04,
npocTtpaHcTBe.  PaccrosHue | PaccTosHue Mexay MByMs TOYKaMHU, KOOPAWHATHI CEPEAMHBI OTPE3Ka OK-5
MEXAy  ABYMA  TOUKAMH. | \fero; KOOPAMHAT B POCTPAHCTBE 2 IIK-1.6,
Koopaunatst CepearHbI IIp6. 13
oTpe3Ka
Tema 3.2 Conep:xanue yueOHOro MaTepuasia 6
Bekropsl B ipocTpaHCTBE. BexTops! B mpocTtpancTBe. CloK€HHE W BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
VYron wmexnay Bekropamu. | uncno. Kommmanapuble BekTopbl. CKalXspHOE NpOW3BEIEHHE BEKTOPOB. Pasnoxkenue
CkansipHOoe  INIPOM3BEJICHHME | BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM BeKTOpaM. KoOpaMHATBI BEKTOpa, CKAaJISIpPHOE
BEKTOPOB MIPOU3BE/IEHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEXIY BEKTOpPaMH, Yrojl MEeXAy NpsMOU n
IJIOCKOCTBIO, YTOJI MEXKAY IIOCKOCTSIMHU. Y paBHEHHE MJIOCKOCTH. |'@OMEeTpHIecKnii CMbICIT
OTIpeNIeTUTENs 2X2
JleiicTBuA Haa BEKTOpaMHU 2
Pasnoxenue BekTOpa 1o TpeM HEKOMIUIAHAPHBIM BEKTOpaM. 2
[IpumeHeHue MeTo1a KOOpAUHAT NPU PELLICHNUN 33]1a4 2
Tema 3.3 IIpodeccnoHAILHO-OPHEHTUPOBAHHOE  CO/ep:KaHMe  (coAepkaHWe NPHKJIATHOIO 2
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[IpakTHKO-OprEeHTHPOBAHHBIE

MOy JIs1)

33/la4d  HA KOOPJAUHATHOU

KOOpI[I/IHaTHaﬂ IUIOCKOCTh. BeIuncienue paCCTOﬂHI/II‘/'I u rmomaz[eﬁ Ha IIJIOCKOCTH.

IUIOCKOCTH Pazpabotka momenm  «TpexmepHas  cucTeMa  KOOPAHMHAT, KOMIUIAHApHBIE |
HEKOMILTAHAPHBIE BEKTOPBD» LIS IPONEAEBTUKH B Kypce MaTeMaTHKU HadyaJbHOMN LIKOJIbI
Tema 3.4 Coaepxanne yueOHOro MaTepHuasia 2
Pemenue 3ama4. | JlekapToBbl KOOPAMHATHL B MPOCTpaHCTBE. BekTopbl B mpoctpancTBe. CloXeHUE H
KoopauHnats! 1 BEKTOpPbI BBIUUTAHHUE BEKTOPOB. YMHOXXEHHME BEKTOpa Ha 4yuciao. KommiaHapHele BEKTOPHI.
CkamnsipHOe TpOU3BEJCHUE BEKTOPOB. PasznojkeHre BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopam. IIpocreiimue 3agaun B koopauHaTax. KoopanHatel BeKTOpa, pacCTOSHUE MEXIY
TOYKaMH, KOOPAHMHATHI CEPeAMHBI OTpEe3Ka, CKAIIPHOE TIPOMU3BEJCHHE BEKTOPOB B
KOOPJAMHATAX, YroJl MEXAY BEKTOpaMH, YroJl MEeXAY MPsIMOM U INIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMU
Konrtponbnas pabota
Pasnen 4. OcHoBbl TpuroHomerpun. Tpuronomerpudeckue GpyHKIUA 28
Tema 4.1 Conep:xanue y4eOHOro MaTepuaJia 2
Tpuronomerpuyeckue Pannannas mepa yrina. IloBopoT Touku BOKpYT Hayana KoopauHaT. OmnpenesneHue cuHyca,
¢$byHKIMN MIPOM3BOJIBHOIO | KOCHHYCA, TAHICHCA W KOTAHI'€HCAa. 3HAKM CHHYCa, KOCHHYCa, TAHI€HCAa U KOTaHI'€HCa IO
yria, 4ucia. Pa}II/IaHHaH " | YCTBCPTAM. 3aBHCUMOCTH MCXKIAYy CUHYCOM, KOCUHYCOM, TAHTCHCOM U KOTAHI'CHCOM OJJHOI'O
rpagycHas Mepa yria U TOTO Xe€ yria
. BBenenve B TpUrOHOMETPHIO OK-01, OK-02.
ema 4.2 Conep:xanue yueOHOro MaTepuasia 2 OK-03, OK-04,
OcHoBHBIE Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC M KOTaHI'CHC YIJIOB O U - Q. OK-5
TPUTOHOMETPUUECKHUE DopMyIIbl IPUBEACHUS TK-1.6,
TOXKICCTBA. OcHoBHBIE (HOPMYITBI TPUTOHOMETPUHT K-2.2.
DopmMyIiel TpUBEACHUS 1p6. 5, TIp6.
Tewma 4.3 Copaepxanne yueOHOr0 MaTepHaJia 2
Cunyc, kocuHyc, TaHreHc | Cymma u pa3HocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JIBOWHOTO

CyMMBl W Pa3HOCTH JABYX
YTIIOB

CuUHYyC U KOCHUHYC JIBOMHOTO
yria. DopmyIsl

yrna. ®opmynsl monoBHHHOTO yriua. llpeoOpa3oBaHusi CyMMbl TPHUTOHOMETPHUYECKUX
(yHKIMI B MPOM3BEIEHHE U MPOW3BEIEHUS B CyMMy. BrIpaskeHne TPUTOHOMETPHUUECKHUX
(yHKIMI dYepe3 TaHTEHC TMOJOBUHHOTO aprymenta. [IpeoGpa3oBanHusi mpocTEeHIIHX
TPUTOHOMETPUUYECKUX BBIPAKEHUH

IIOJIOBUHHOT'O yTIJIa

Tpuronomerpuieckue mpeodpazoBaHUs
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Tema 4.4
OyHKIUM, UX  CBOWCTBA.
Crioco0w1 3amanust pyHKIHI

Coaeprxanue yuedOHOro MaTepuasia

Ob6nacte ompenelcHdss M MHOXECTBO 3HaueHW ¢QyHkumuid. YETHOCTH, HEUETHOCTH,
neproAndHOCTh GyHKIHHA. CrtocoOb! 3aaanns (HyHKITHIA

OcHOBHBIE CBOHCTBa (pyHKITNH 2
Tema 4.5 Coaepxanne yueOHOro MaTepHuasia
Tpuronomerpuueckue O6nacTe onpeaeneHns: 1 MHOXKECTBO 3HAYEHUI TPUTOHOMETpUUECKUX (yHKIUH. YETHOCTS,
(GyHKIMH, HUX CBOWCTBA M | HEYETHOCTh, MEPHUOAUYHOCTh TPUTOHOMETpHUYeckux GyHKimiA. CBoiictBa u rpaduku
rpaduKu ¢GyHKIMH y = cos X, y =sin X, y =tg X, y = ctg X.
OCHOBHBIE CBONCTBa TPUTOHOMETPHUIECKIX (DYHKITHN 2
I'padmku hyHKIHMI ¥ = cOs X, y = sin X 2
I'paduku hyHknuit y = tg x, y = ctg X. 2
Tema 4.6 Conep:xanue yueOHOro MaTepuaJia
IIpeo6pasoBanue rpadukos | CkaTre u pacTsHKEHHE TPAQUKOB TPUTOHOMETPUIECKHUX (DYHKITHIA.
TPUTOHOMETPUUECKUX [IpeobpazoBanue rpagUKOB TPUTOHOMETPUIECKUX (PYHKIIUI
bynxuuin [IpeobpazoBanue rpagKOB TPUTOHOMETPUIECKUX (HYHKIIUHA 2
Tema 4.7 Conep:xanue y4eOHOro MaTepuaJia
Ob6parHsbie O6patHbie Tpuronomerpuieckue GpyHkun. Mx cBoiictBa u rpaduku
TPUTOHOMETPUICCKUC OO6patHble TpUrOHOMETpUYecKre PyHKIMN 2
hyHKIIH
Tema 4.8 Conep:xanue yueOHOro MaTepuasia
Tpuronomerpuueckue VYpaBHeHHE cos X = a. YpaBHEHHE sin X = a. YpaBHeHue tg X = a, ctg X = a. Pemenue
YpaBHEHUS  HEPABEHCTBA TPUTOHOMETPUYECKUX YPABHEHUH OCHOBHBIX THIIOB: MPOCTEHIINE TPUTOHOMETPUYECKHUE
ypaBHEHUS, CBOJSIIMECS K KBAJAPAaTHBIM, pEHIaeMble pPa3NIOKCHUEM Ha MHOXKHUTEIIH,
OJTHOPOJHBIE.
[Ipocreiire TPUrOHOMETPUYECKHE HEPABEHCTBA
YpaBHeHUE cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. 2
PaznuuHble BUABI TPUTOHOMETPUUECKUX YPAaBHEHHUH U CIIOCOOBI MX PELICHUS 2
[Ipocreiirie TPUrOHOMETPUUECKHE HEPABEHCTBA 2
Tema 4.9 Conep:xanue yueOHOro MaTepuaJia
Cucremsl CucTremMBbl IPOCTEHIINX TPUTOHOMETPHUUECKUX YPaBHEHUI
TPUTOHOMETPUUYECKUX Cucrembl IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUH 2
ypaBHEHUI

17




Tema 4.10 Coaeprxanue yuedOHOro MaTepuasia 2

Pemenne  3amau.  ocHOBBHI | [IpeoOpa3oBaHne TPUTOHOMETPUUYECKHX BBIPAXKECHUH. PemleHne TpUTOHOMETPHYECKHX

TPUTOHOMETPUH. YpaBHEHHUH U HEPABEHCTB, B TOM YHCJIE C UCIIOIb30BAHMEM CBOMCTB (DYHKIHH.

TpI/IFOHOMeTpI/I‘leCKI/Ie KOHTpO JIbHAS pa6()Ta

hyHKIUM

Pasgen 5. KommiekcHbie ynciia 2 OK-01, OK-02,

Tema 5.1 Copaepxanne yueOHOr0 MaTepHuasia 2 OK-03, OK-04,

KommnekcHsle uncna [onsTne kKommuekcHoro yucia. ConpsbkeHHbIE KOMIUICKCHBIE YHCHIa, MOAYJb M apryMEHT OK-5
KOMIUIEKCHOTO —ymcia. DopMa 3alucd  KOMIUIEKCHOTO uHcia  (FeoMeTpHYecKas, [IK-1.6,
TPUTOHOMETpPHYECKast, anreOpandeckas). ApUPMETHUCCKUE ACHCTBHSA C KOMIUICKCHBIMH IK-2.2.
yucjiaMu Hp6.l, Hp62
JeficTBUSA ¢ KOMIUIEKCHBIMU YU CIaMU

Pasnen 6. [IpousBognas pyHknuu, ee npuMeHeHne 24

Tema 6.1 Conep:xanue y4eOHOro MaTepuaJia 2

ITonsTtue npoM3BOIHON. | OmpeneneHre YHCIOBOM IIOCIEIOBATENBHOCTH W CIocoObl ee 3amaHusa. CBoiicTBa

Dopmyiisl u NIPaBUNIA | YUCIIOBBIX  MoOcJenoBarenbHOCTe.  OmpeneneHue  mpefena  HOCIEAOBATEIbHOCTH.

g hepeHIpoBaHus Breruncnenue mpezaenoB mnocienoarenbHocTei. [lpenen (yHKIMM Ha OCCKOHEYHOCTH.
IIpenen ¢ynkuum B TOouke. llpmpamenue aprymenra. Ilpupamenne QyHkiuu. 3amaqm,
MPUBOJAIINE K TOHATHIO TPOM3BOAHOM. OrpeneneHne MPOU3BOAHON. ANTOPUTM
OTBICKAHMSI IPOU3BOAHON OK-01, OK-02,
[onsTre npousBoaHoi. HaxoxaeHne mpon3BOJHOM € TIOMOLIBIO ONpeIesICHUS OK_OSi(OSK_M’

Tema 6.2 Conep:xanue yueOHOro MaTepuasia 2 HK—I_ 6

[IpousBoaHbIE cyMMbl, | [IponsBogHble 3nemeHTapHbIX QyHKIuA. Dopmynsl auddepennupoBanus. [IpaBuna HK—2. 2’

pasHOCTM  Npou3BeneHus, | quddepeHIMpOBaHNs Hp6.' 4

YaCTHOTO Brruucnenne npon3BoaHbIX 10 Gopmynam auddepeHpoBaHust

Tema 6.3 Copaepxanne yueOHOr0 MaTepHaJia 2

[IpousBoaHbIE Omnpenenenne cnoxHoi ¢Qynkumuu. I[IponsBomHasi TPUTOHOMETPUYECKHX — (DYHKIHH.

TPUTOHOMETPUYECKUX [MpousBogHAS CIOKHON HYHKITUH

Gynxumii. ITpoussoanas | [Ipou3BoOAHAs CIIOKHOM QyHKIIUH

CIIOKHOW (PYHKINN

Tema 6.4 Conep:xanue ydeOHOro MaTepuasia 2
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TlonsTue O HENPEPHIBHOCTU

[lonstne nempepsiBHON (yHKInu. CBoiicTBa HempepblBHOW ¢GyHKImHA. CBS3b MEXIY

¢dhyHKUIMH. MerToa | HempepbIBHOCTRI0 B AU((EpeHIpPYyEeMOCTbI0 (QYHKIMHA B TOUYKE. AJTOPUTM pELICHUS
HMHTEPBAJIOB HEPaBEHCTB METOIOM MHTEPBAJIOB
HenpepriBHOCTS 11 AEdPepeHIIpyeMOCTs PYHKINN B TOUKE. METOI0M HHTEPBAIOB 2
Tema 6.5 Copaepxanne yueOHOr0 MaTepHuasia 2
T'eomerpuueckuit U | 'eomeTpudeckuii CMBICT TPOU3BOIHON (DYHKIIMH — YTIIOBOH KOA(QQHUIHEHT KacaTeIbHON K
¢duznueckuit CMBICT | rpaduKy (YHKIMHA B TOYKE. YpaBHEHHE KacaTelbHON K Tpaduky (YHKIUH. AITOPUTM
MIPOU3BOAHOMN COCTaBIICHHS ypaBHEHUS KacaTelbHOHU K rpaduky GyHKuuu y=f(x)
I'eoMeTprdeckuii CMBICT POU3BOTHON. Y paBHEHUE KacaTelbHOHN K TpaduKy QyHKITUI 2
Tema 6.6 Conep:xanue y4eOHOro MaTepuaJia 6
MounotoHHOoCTh  (yHKIMH. | Bo3pacTanue u yObiBaHue (DYHKIIMH, COOTBETCTBHE BO3pACTAHHS U YOBIBAHHS (DYHKIIUH
Touku 3KCTpeMyMa 3HaKy nOpou3BoAHON. IloHATHE NPOU3BOAHOM BBICHIETO MNOPSAIKA, COOTBETCTBHE 3HAKA
BTOPOH TIPOM3BOJHOW BBHIMYKJIOCTH (BOTHYTOCTH) (YHKIMU Ha OTpe3Ke. 3ajadd Ha
MakCUMyM W MUHHMYM. [lOHATHE aCHMIITOTBI, CHOCOOBI HMX OINpENCNCHHS. AITOPUTM
rccienoBanns GYHKIMHA M TIOCTPOEHUS ee rpaduka ¢ MOMOMIBI0 MPOn3BOAHOH. J[poOHO-
nuHeHHas QyHKIHS
[IpomeKyTKH MOHOTOHHOCTH ()YHKIIUU 2
OKcTpeMyMBbl GYHKLIUH 2
AcuMIToThl B Tpaduke ApoOHO-THHEHHON QyHKIIMN 2
Tema 6.7 Conep:xanue yueOHOro MaTepuasia 4
Uccnenosanne ¢dyHkumid ¥ | Mccnenosanue GyHKIMH HA MOHOTOHHOCTb U IIOCTPOEHHE IPa(HKOB.
MOCTPOCHHE TPApUKOB Cxema uccieoBanust GyHKIUU 2
IocTpoenne rpadpukoB QyHKIMU C TOMOIIBIO POU3BOIHON 2
Tema 6.8 HaubGonbiee wu | Comep:kaHue y4eOHOr0 MaTepuaia 2
HanMeHbIIIee 3HaueHus | HaxoxxjeHne HauboIbIero 1 HaMMEHbIETO 3HaYCHUH (QyHKIHMN
hyHKIUH
Haubonbiee 1 HanMeHbIlee 3HAYCHUS QYHKIIUN 2
Tema 6.9 Copaepxanne yueOHOro MaTepHuaJia 2
Pemenwne 3agad. | @opmynel ¥ mpaBwia guddepennupoBanus. VccnenoBanne (QYHKIHHA € TTOMOIIBIO
IIpousBonHas GyHKUMM, €€ | mpou3BoaHON. Hanbosbiiee 1 HaMMEHbIICe 3HAYCHUS DYHKITUH
NpUMEHEHHUE Konrtponbnas padota 2
Paznesn 7. MHOTOrpaHHUKHU M TeJia BpallleHUs 40
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Tema 7.1
Bepmwnbl, pebpa, rpaHu

Coaeprxanue yuedOHOro MaTepuasia

[lonsTe MHOTOTpaHHNKa. Ero seMeHTHI: BepIInHbI, pedpa, rpanu. uaronans. CeueHue.

MHOTOTPaHHUKa Brimykitble ¥ HEBBITYKIIbIE MHOTOTPAaHHUKH
MHOTOTpaHHUK U €T0 3JI€MEHTHI 2
Tema 7.2 Coaepxanne yueOHOro MaTepHuasia
Ilpusma, ee cocrabnsromue, | [lonstue npusmbl. Ee ocHoBanmsi um OokoBble TpaHu. Bpicota mpusmbl. llpsmas u
CEUeHHUE. [Ipsmas " | HakJIOHHAas npusMa. [IpaBuibHas npusma. Ee ceuenue
NpaBUIIbHAS IPH3MBI [Tpuzma 2
Tema 7.3 Conep:xanue y4eOHOro MaTepuaJia
ITapannenenunes, KyO. | [Tapamnenenumen, CBOMCTBA MPSIMOYTOJbHOrO TMapaienenunena, kyd. Ceuenue Kyoa,
Ceuenue Ky0a, | mapamienenumena
napasuresennIieaa [Napannenenunen u ero ceyeHus 2
Tema 7.4 Conep:xanue y4eOHOro MaTepuaJia
ITupamuna, ee | [lupamuna u ee asnemeHTsl. Ceuenue nupamuzbl. [IpaBunpHas nupamuga. YceueHHas
COCTaBIISIOIIHE, CEUEHHE. | MUpaMuaa
[IpaBuibHas nupamuia. | [Mupamuna. Bugpl mupamun 2
YceueHHas nupamuaa
Tema 7.5 Copaepxanne yueOHOro MaTepHuajia
BbokoBas u noyiHas | [lmomaas OOKOBOH ¥ MOHOM MOBEPXHOCTH ITPU3MBI, THPAMUJIBI
MTOBEPXHOCTh npusMel, | [Tnomans moOBepXHOCTH MUPAMHUIBI 2
MTUPaMUIBI
Tema 7.6 Conep:xanue yueOHOro MaTepuasia
CummeTpust B KyOe, | CUMMeTpusi  OTHOCHTEIIBHO TOYKH, MpPAMOM, IUIOCKocTH. CuMmerpuss B KyOe,
napajulelenuIene, IpusMe, | mapauieNenurnesie, Ipu3Me, MMpaMuIe
nupamMue CumMMeTprs B MHOTOTpaHHUKAX 2
Tema 7.7 IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE  cojep:kaHue (coAep:kaHHe NPUKJIATHOTO
[Ipumepsr CUMMETPHUH | MOXYJISA)
BOKpPYT Hac CumMmMmeTpus B IPUPOJIE, APXUTEKTYpe, TEXHUKE, B OBITY
Coznanwne npeseHTrannu «CUMMeETpHS B KOHCTPYHPOBAHUN U pOOOTOTEXHUKE» 2
Cosznanue npeseHrauuu «CHMMETpHS B apXUTEKTYPE» 2
Co3znmanue pe3eHTaun «ABTO - H a3P0- CHMMETPHS 2
Tema 7.8 Conep:xanue ydeOHOro MaTepuasia

OK-01, OK-02,
OK-03, OK-04,
OK-5
[K-1.6,
[K-2.2.
[Ip6. 10, I1p6. 12
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IIpaBunbHbIE

[onsTre mpaBuIEHOTO MHOTOTpaHHNKA. CBOICTBA MPABIIIFHBIX MHOTOTPAaHHUKOB

MHOTOTPaHHUKH, ux | [IpaBuibHBIC MHOTOTPAaHHHUKH

CBOICTBa

Tema 7.9 Coaeprxanue yuedOHOro MaTepuajia

Hunusmp, ero | Hunuuap m ero snementsl. CedeHue IWIMHApA (MapajjielbHOE OCHOBAaHUIO U OCH).
COCTaBJISIOMINE. Ceuenue | PassepTka IMIMHIpA

LWIMHIpA Hunuuap

Tema 7.10 I[MpodeccnoHaIbHO-OPUEHTHUPOBAHHOE  coAep:kaHue  (coAepikaHMe MNPUKJIATHOTO
Konyc, ero cocraBnstomue. | MOIYJIst)

CeueHue KoHyca

Konyc u ero snementsl. CeueHne koHyca (napajuieIbHOE OCHOBAHHIO U IPOXOJSILEe Yepes3
BEpILNHY), KOHWYeCcKue ceueHus. PazBepTka konyca

Konyc, ero cedenus Ha mpuMepe MoAeel U3 MIaCTUINHA

KomOuHanus Ten BpaiieHus 1 MHOTOIPAaHHUKOB B KOHCTPYHUPOBAHUHU

Tema 7.11
VYceueHnslii konyc. CeueHue
yCEUeHHOTr0 KOHyca

Conep:xanue y4eOHOro MaTepuaJia

Y cedennsrii koHyc. Ero oOpasyromas u Beicota. CedeHne ycedeHHOTo KOHyca

YceueHHbI KOHYC

Tema 7.12
[ap u chepa, ux ceueHus

Conep:xanue yueOHOro MaTepuaJia

[ap u chepa. Bzaumuoe pacnonoxenue chepbl u miockoctu. Ceuenue mapa, chepbl

[Tap u chepa

Tema 7.13

IlonsitTue o0 oObeme Tena.
OtHomeHne 00BEMOB
MMOJOOHBIX TEN

Conep:xanue yueOHOro MaTepuasia

[Monsitue 06 oObeme Tena. OObeM Kyba M MPSAMOYTOJNBHOTO mapaienenunena. O0beM
mpu3Mbl U IuHApa. OTHOIIeHHEe O0BbEeMOB IOJOOHBIX Tel. ['eoMeTpuvecKkuid CMBICI
OTIpeNIeTUTENS 3-TO MOPSAKA

[Tousitue 00BEMaA

Tema 7.14
O0BeMBI n TIOIIa A
MMOBEPXHOCTEH Tel

Copaepxanne yueOHOro MaTepHuajia

O6bembl upaMuas! 1 KoHyca. O0beM mapa. [Inomanam moBepxHoOCTeH Ten

[Inommany noBepxHOCTEH MPOCTPAHCTBEHHBIX (QUTYD

OOBEMBI TPOCTPAHCTBEHHBIX (UTYD

Tema 7.15

KombOunanmm
MHOTOTPaHHUKOB U Tel
BpaIeHus

Conep:xanue yueOHOro MaTepuasia

KoMOvHanmmm reoMeTpuiaecKux Tei

Pemenne 3aa4 Ha KOM6I/IHaLII/II/I TCOMETPHUYUCCKHUX TCII
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Tema 7.16 Copneprkanre yueOHOTO MaTepuaia 2

Pemenne 3a7a4. | OObeMBI U TUIOIIAIN TIOBEPXHOCTH MHOTOTPaHHHUKOB U TEJI BPALeHUS

Meuororpannukd ¥ Tena | KonTponbHas paboTa

BpaLICHUS

Pasnen 8. IlepooOpasnas pyHKINH, ee NPUMEHEHHE 14

Tema 8.1 Coaeprxanue yuedOHOro MaTepuasia 4 OK-01, OK-02,

IlepBooOpazHass  ¢yHKIMU. | 3amaua O BOCCTAHOBJIECHMH 3aKOHA JBIDKEHHS [0 W3BECTHOM cKopocTh. IloHsTHE OK-03, OK-04,

[IpaBuna HAXOXEHUs | nHTerpupoBanus. O3HaKOMIICHHE C MOHATHEM MHTErpaja U IepBoOOpa3HOM s QyHKIMH OK-5

nepBO0Opa3HBIX y=f(x). Pemenne 3amad Ha CBSI3b TEPBOOOPA3HOW W €€ TNPOU3BOJHON, BBHIYHCICHHE I1K-1.6,
nepBooOpasHot  jius jgaHHOW  pyHkuuu. Tabnuma  ¢GopMmyin IS HaXOXKACHUS K-2.2.
nepBooOpasHbIX. M3ydeHne npaBuia BEIYUCICHHUS IEPBOOOPa3HOM [1p6. 4
[onsiTre mepBooOpa3HON GYHKIIHN
Tabnuma mepBooOpa3HBIX

Tema 8.2 Conep:xanue y4eOHOro MaTepuaJia 4

[Inomane  KpPHBOIMHEWHON | 3ajayu, MPUBOASAIINE K MOHSATHIO ONMPEICIICHHOTO MHTErpajia — O BBIYHCICHUH IUTOMAIN

Tpaneuumu. DopMyna | KpUBOJIMHEHHOMN Tpamemuu, o mepeMeneHnd TOYKH. [IoHATHE OnpeneiéHHOr0 HHTerpaa.

Herotona — Jleitbnuna l'eomerpuyeckuii n puU3NUECKUii cMbICT ompeeneHHoro naterpaita. @opmyna HeroToHa—
JleitOHMIIA
Inomaas KpUBOJIMHEMHOM Tpaneuu.
®opmyna Hetorona — JleiiOnuia

Tema 8.3 Copaepxanne yueOHOro MaTepHuajia 2

Heonpenenennsrit u | IloHsATHE HEONPEIeIEHHOTO U ONPE/ISIICHHOTO WHTETpalia

OMPE/ICIICHHbBIA HHTETPAJIBI HeonpeneneHHplil 1 ONpeeeHHbIN HHTETPaIbL

Tema 8.4 Copaepxanne yueOHOro MaTepHuajia 2

Ionsitue 00 omnpeneneHHOM | ['eOMETPUYECKHIA CMBICIT OIPEIETIEHHOTO HHTErpaia

UHTETpaJle  KaK  IUIOIAAH | ['eoMEeTpHYECKHIl CMBICI OIPENEICHHOTO HHTErpalla

KPUBOJIMHENHON Tpaneuun

Tema 8.5 ConepsxaHre yaeOHOTO MaTepraa 2

Pewenne 3amay. | [lepBooOpasnas ¢pyHkuuu. [IpaBrina HaxoxaeHUs epBooOpasHbIX. Ee npuMmeHneHne

[lepsoobOpasnas ¢pynkuuu, ee | KonrponsHas pabora

IIpUMEHEHNE

Pa3nen 9. Crenenun u kopuu. CreneHHas GyHKIHs 12 OK-01, OK-02,
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Tema 9.1 Coaeprxanue yuedOHOro MaTepuasia OK-03, OK-04,
Crenennast  GyHKuus,  ee | [TonsiTue KOpHS N-OM CTENEHH U3 JeHcTBUTenbHOro uncna. GyHkmMu y = /X nx cBoiictpa OK-5
CBOMHCTBA u rpaduku. CBOHCTBA KOPHS N-0H CTETIEHH IK-1.6,
Kopens n-oii crenenun [K-2.2.
Tema 9.2 Coaeprxanue yuedOHOro MaTepuasia 1p6. 2
IIpeobpazoBanue Boipakenuii | [IpeobpazoBaHne UPPAMOHATBHBIX BBIPAKCHUI
C KOPHSAMM N-OM CTETIEHU [IpeoOpa3oBaHye UPPaLMOHAIBEHBIX BEIPAKEHHUH
Tema 9.3 Copaeprxanue yuedOHOro MaTepuajia
CpoiicTBa CTENeHH ¢ | [Toustne cremeHn ¢ JrOOBIM palMOHATBHBIM ToKazaresneM. CremeHHble (QYHKIHH, WX
paIroHAIEHBIM CBOWCTBa U rpaduKu
NEHCTBUTETHHBIM CreneHs ¢ panMoOHATEHBIM U IEHCTBUTEIFHBIM TTOKAa3aTeNeM
MoKa3aTeNIIMU
Tema 9.4 Coaep:xanue y4eOHOro MaTepuaJia
Pemenne wppanuoHaNbHBIX | PABHOCHIBHOCTh WPPAIMOHANBHBIX YPaBHCHHH W HEPAaBEHCTB. MeTONbI WX pELICHUS.
YPAaBHEHUI U HEPABEHCTB Pemrenne nppannoHanbHbIX YPaBHEHUIN U HEPABEHCTB
UppatnmonansHble ypaBHEHUS
HppauronansHbele HEpaBEHCTBA
Tema 9.5 Conep:xanue yueOHOro MaTepuasia
Crenenn u KopHU. | Onpexnenenue crenenHol pyHKInuU. Mcnonp3oBanne ee CBONCTB NPU PEIICHUH ypaBHEHUIA
CrenenHas QyHKIUSA Y HEPaBEHCTB
KonTponbHas padora
Paznen 10. IlokazatenbHas GyHKIHSA
Tema 10.1 Conep:xanue yueOHOro MaTepuasia
INokazatensHast (yHkuus, ee | CteneHb ¢ MPOU3BOJIBHBIM JIEUCTBUTEIBHBIM MOKa3aresieM. OnpeelicHne MoKa3aTe/bHOM OK-01. OK-02
CBOICTBa ¢dyHKIMY, ee cBoWcTBA M rpaduK. 3HAKOMCTBO C MPUMEHEHUEM TMOKa3aTeIbHON (YHKIIHH. OK—03, OK-0 4’
Penrenue nmokazarenbHbBIX ypaBHEHUH QYHKIIMOHATBHO-TpahUIECKUM METOJIOM Oi(— 5 ’
[loka3arenbHast QyHKIHS MK-1.6,
Tema 10.2 Conep:xanue yueOHOro MaTepuasia K22
Peumienue IMOKAa3aTeNbHbIX | PellleHne IOKa3aTeNbHbIX YpPAaBHEHMM METOAOM YypaBHUBAHUS IIOKaszaresed, METOA0M Tp6. 5

YpaBHEHUH U HEPABEHCTB

BBEJICHUS HOBOW MEPEeMEHHOH, (QyHKUIMOHAIbHO-TpaduyeckuM MetoaoM. Perienue
MTOKAa3aTeNbHBIX HEPABEHCTB

Iloxa3zaTenpHbBIE YpaBHECHUSA 1 HEPABCHCTBA
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Tema 10.3 Coaeprxanue yuedOHOro MaTepuasia 2
CucreMsl NOKa3aTeNbHEIX | Pemenue cucrem moka3aTelbHbBIX YpaBHEHHUH
YpaBHEHUMH CucTeMbl TOKa3aTeNbHBIX YpaBHEHUH 2
Tema 10.4 Coaeprxanue yuedOHOro MaTepuajia 2
Pemenne 3a7a4. | Pemenne mokasaTenbHBIX YpaBHEHHH METOAOM YPaBHUBAHMS MOKa3aTeled M METOJOM
[Toka3zarenbHas QyHKIMS BBEJICHUSI HOBOY TIepeMeHHOH. Perienue nokasarenbHBIX HEPaBEHCTB
KoHnTtponbsHas padota 2
Paznen 11. Jlorapugmel. Jlorapudpmuyeckas pyHkuust 18
Tema 11.1 Conep:xanue y4eOHOro MaTepuaJia 4
Jlorapuhwm ynciaa. | Jlorapudm uncna. JlecSTHIHBIN ¥ HATYpAIBHBIA JOTapU(MBI, YHCIIO €
JecATHYHBIA U HATYpalbHbIK | [ToHsTHE JOrapudma 2
JIOrapu(pMl, YHCIO € JlecATHUHBIN 1 HATYpAIBHBIN JIOTapU(PMBI, YHCIIO € 2
Tema 11.2 Coaep:xanue y4eOHOro MaTepuaJia 2
CaoiicTBa norapudmoB. | CpoiictBa gorapudmon. Oneparius JorapuGMHAPOBAHHS.
Onepanus CaoiicTBa 10rapu(pMoB 2
norapuhMUpOBaHUS
Tema 11.3 Conep:xanue y4eOHOro MaTepuaJia 2
Jlorapudmuueckas GyHkuus, | Jlorapupmudeckas QyHKIHS U €¢ CBOMCTBA OK-01, OK-02,
e CBOHCTBA Jlorapudmudeckas GyHKIHUS 2 OK_O(ii{O5K_O4’
Tema 11.4 Copaepxanne yueOHOro MaTepHuaJia 6 HK—I_ 6
Pemenne norapudmunueckux | Iowusitie sorapupmuyueckoro ypaBHenusi. Omnepanusi MOTEHIUPOBaHUS. TpH OCHOBHBIX HK—2. 2’
YpaBHEHUH U HEPABCHCTB METOAA peLICHUs JOorapu()MUUECKUX YpaBHEHHH: (YHKIMOHAIBHO-TpauuecKuid, MeTox 11p6. 2 Hp6 5
MOTEHIIMPOBAHHKs, METOJI BBEJEHHUS HOBOI nepeMeHHOM. JlorapuMudecKkne HepaBeHCTBA o ’
JlorapupmMudeckue ypaBHEHUS 2
MerTop1 pemieHus TorapuMUIECKIX ypaBHEHHH 2
JlorapupmMudeckrie HEpaBEHCTBA 2
Tema 11.5 Conep:xanue ydyeOHOro MaTepuasia 2
Cucrembl JIOrapu()MUUECKUX | ANTOPUTM PEILICHHUS CHCTEMbI YPaBHEHHUIH. PaBHOCHIIBHOCTD TOrapu()MHUICCKHX YpaBHEHUIA
ypaBHEHU I ¥ HEPABEHCTB
CucteMsl torapu()MUYECKUX YpaBHEHHUH 2
Tema 11.7 Copepxanne yueOHOro MaTepHuasia 2
Pemenne 3afay. | Jlorapudmuueckas pyHkuus. Pemenne npoctedmmx gorapupMuiaeckux ypaBHEHUH
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Jlorapudmer.
Jlorapudmudeckas GyHKIUS

KoHnTtponbsHas pabota

Pa3znen 12. MHokecTBa. DjIeMeHThI TeOPUH rpadoB 8 OK-01, OK-02,
Tema 12.1 Coaeprxanue yuedOHOro MaTepuasia 2 OK-03, OK-04,
MHoxecTBa [Nonste mHoxkecTBa. [logmMuO)KecTBO. Onepanuy ¢ MHOXECTBAMH OK-5
KoMOuHHpoBaHHOE 3aHATHE [IK-1.6,
Tema 12.2 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE  colepxkaHue (colep:KaHHEe MPHUKJIATHOTO 2 HK-2.2.
Orneparuu ¢ MHOXECTBAMU MOy JIsl) 1p6. 7
Onepaiuu ¢ MHOXKECTBaMU. PellleHue MPUKIATHBIX 33]a4: MMePeceYeHUe U OObEAMHCHUS
MHOJKECTB Ha TpuMepax u3 chepbl WHKEHEPHBIX CIIEHAbHOCTEH, TEXHUIECKUX CBOWCTB
TpaHcnopta. TBopyeckue 3aiaHus: M300pETEHUE MEXaHU3MOB, OOBEIAMHSIONIMX B cebe
Pa3IUYHBIE AIEMEHTHI APYTUX MEXaHU3MOB.
Kpyrn Oiinepa-Benna. 3amaum Ha omepandd ¢ MHOXECTBAMH TPOQHAIPBICHHOTO
CoJep KaHUsI.
Tema 12.3 Conep:xanue y4eOHOro MaTepuaJia 2
I'pador [onstue rpada. Csa3HBIM rpad, AepeBo, UKI rpad Ha MIOCKOCTH
[IpakTrueckas padota
Tema 12.4 Copaepxanne yueOHOro MaTepHuajia 2
Pemenue 3agau. MHoxecTBa, | Onepanuu ¢ MHOKecTBaMH. OMNHCAHUE PEATbHBIX CHUTYAI[Mi C TMOMOIIBI0 MHOXECTB.
I'pads! 1 ux npumMeHeHue [Mpumenenue rpadoB K peHIeHHUIO 3a/1a4
KonTponbnas pabdora
Pasnesn 13. JiieMeHTbI KOMOMHATOPHKH, CTATUCTHKH ¥ TEOPUH BEPOSITHOCTEH 18
Tema 13.1 Conep:xanue yueOHOro MaTepuaJia 2
OcHoBHBIE noHsaTus | [lepecTaHOBKH, pa3MeIleHHs, COUCTAHNSI.
KOMOMHATOPUKH [lepecranoBku, pasmemieHusi, coderaHus. CoOCTaBlIeHWE  pACHHCAaHUS  3aHATHHA
KPYXKKa/CTyIUH. OK-01, OK-02,
Tema 13.2 Conep:xanue yueOHOro MaTepuasia 2 0K-03. OK-04
CoOsiTHE, BEPOATHOCTL | COBMECTHBIE M HECOBMECTHBIE COOBITHA. TeopemMbl O BEPOSTHOCTH CYMMBI COOBITHH. Oi(— 5 ’
COOBITHSL. CrnoxeHnue U | YcIoBHas BEPOSTHOCTh. 3aBUCHMbIC W HE3aBHCUMBIE COOBITHs. TEopeMbl O BEPOSTHOCTH K-1.6
YMHOKEHHE BEPOSITHOCTEH MPOU3BEIECHHS COOBITHIA. K2, 2?
3a1aun Ha BEPOSITHOCTh 11P6. 7, TIp6.8
Tema 13.3 IIpodeccnoHaNTbHO-OPUEHTHPOBAHHOE  cojep:kaHue (codep:kaHHe MNPHUKJIATHOTO 4
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BepositHoCTh B

MOy JIs1)

po(heCCUOHATBHBIX 33]]a4ax

OTHOCUTENIbHAS 4YacTOTa COOBITHS, CBOMCTBO ee¢ ycToWyuBocTH. CTaTHCTHYECKOE
ompenencHue BeposaTHOCTH. O1ieHKa BEPOSTHOCTH COOBITHS

Bbruuciienne OTHOCUTENBHON YacTOTHI COOBITUS B TEXHOJIOTUYECKOH cdepe. 3anaun
npo(eCCHOHAIBHOM HAIPAaBICHHOCTH Ha COBMECTHbIE M HECOBMECTHBIE COOBITHS.
BeposiTHOCTH CyMMBI COOBITHI B TEXHHUECKOM cdepe.

Onenka BepOATHOCTH COOBITHSI Ha OCHOBE HcciefoBaHus (akTtoB B cdepe
KOHCTPYHPOBAHUS M U300pETaTEIbCTRA.
Tema 13.4 Conep:xanue y4eOHOro MaTepuaJia 2
HuckperHas ciydaiiHas | Bunel cimydaiiHeix BennuumH. OnpezaesieHWe IUCKPETHOW CIy4YallHOW BEJIMYWHBI. 3aKOH
BEJIMYMHA, 3aKOH €e | pacnpeneneHus TUCKPETHOM cilydaiiHON BeIUYKHbL. Ee 4iClIOBbIE XapaKTEpUCTHKU
pacnpeneneHus JuckpeTHas ciy4aiiHasi BEJIMUMHA
Tema 13.5 Conep:xanue y4eOHOro MaTepuaJia 2
3agauu MaTeMaTH4ecKod | Bapuanmonnsiii psaa. [Tomuron yactor u rucrorpamMMa. CTaTUCTUYECKUE XapaKTEPUCTHKH
CTaTUCTHUKU pdaaa HEI6J'I}OZIaCMI)IX JaHHbIX
MareMatnyeckas CTaTUCTUKA
Tema 13.6 IIpodeccnoHAILHO-OPHEHTHPOBAHHOE  CO/ep:KaHMe (coAepkaHHe IPHKJIATIHOIO 4
CocraBnenue  TabmUI U | MOAYJIS)
JrarpaMM Ha IIpaKTHUKe [lepBuuHass 00paboTKa CTAaTUCTUYECKUX JaHHBIX. [paduyeckoe uX TpejacTaBlICHHE.
HaxoxaeHue cpenHMX XapakTepUCTHK HaONMIOAaeMbIX JaHHBIX (cTaTHCTHKa B cdepe
TEXHOJIOTHI)
HepBI/I‘-IHaH 06pa60T1<a CTaTUCTUYCCKUX MOaHHBIX, IMOJYYCHHBIX YYUTCIIEM HadaJlbHbIX
knaccoB. ['paduueckoe npencrasieHne (CTaTUCTHKA OCEIIAEMOCTH CTYIUM U KPY>KKOB)
HaxoxieHue cpeiHUX XapaKTePUCTHK HAOIIOIaEMbIX JJAHHBIX
Tema 13.7 Copaepxanne yueOHOro MaTepHuajia 2
Pemenne 3amay. OnemeHTH | DeMenThl KoMOHHATOPUKH. COOBITHE, BEPOSTHOCTH COOBITHS. CIIOKEHHE U YMHOXKEHHE
KOMOMHATOPUKH, CTATUCTHKU | BEPOSTHOCTEH
Y TEOPUU BEPOSITHOCTEN KonTponbHas pabora
Pa3znen 14. YpaBHeHUsI M HEPaBEeHCTBA 19
Tema 14.1 Copepxanne yueOHOr0 MaTepHaJia 2

PaBHOCMIIBHOCTE  ypaBHEHUI

PaBHOCHIBHOCTD yp aBHCHHMI W HCPAaBCHCTB. OHpe,Z[eHeHI/IH. OcCHOBHEBIC TCOPCMBI

u HEPaBEHCTB. OO0mrue

PaBHOCUIIBHEBIX II€PEXOAaX B YPABHCHHAX U HEPABCHCTBaAX. OGHII/IG METOJbI PCUICHUA

OK-01, OK-02,
OK-03, OK-04,
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MECTO/JIbI PEIICHUA

YpaBHEHHUH: MEPexo]l OT paBeHCTBA (YHKIHMU K PaBEHCTBY apTyMEHTOB UII MOHOTOHHBIX

OK-5

(GyHKUIMH, METOA pa3lioKEeHHsT Ha MHOXHTENIH, METOJ] BBEICHHS HOBOM IMEPEeMEHHOM, [IK-1.6,
(hyHKIIMOHATBHO-TpaQHIECKUH METO IIK-2.2.
PaBHOCMIIBHBIEC YpaBHEHHS U HEPABEHCTBA IIp6. 3
Tewma 14.2 Copaepxanne yueOHOr0 MaTepHuasia 2
I'paduaeckmit MeTo | OOmre MeToApl pemieHHs HepaBEeHCTB: IMEPEeXOoJ]l OT CPaBHEHHWS 3HAYeHWH (QYHKIHHA K
pelieHus YPaBHEHUH, | CPABHCHHUIO 3HAYCHUI apryMEHTOB JUII MOHOTOHHBIX (YHKIIMH, METOJ WHTEPBAJIOB,
HEPaBEHCTB ¢byHKuMOHANbHO-Tpaduueckuii Meron. ['paduyeckuit MeTon pelIeHUs ypaBHEHUH U
HEPaBEHCTB
I'paduueckuii MeTon pelieHus! ypaBHEHUH 1 HEPABEHCTB
Tema 14.3 Conep:xanue yueOHOro MaTepuaJia 4
VYpaBHeHHsa U HepaBeHCTBa ¢ | OmpeneneHue Momyns. PackpeiTie Momyns o onpenencHuto. [Ipocteiime ypaBHEHUS U
MOOyJEM HEpaBEHCTBA ¢ MoAyJieM. IIpuMeHeHne paBHOCUIIBHBIX IIEPEX0J0B B ONPEACICHHBIX TUIIAX
ypaBHEHUI U HEPABEHCTB C MOYJIEM
YpaBHEHUS ¢ MOYJIEM
HepagenctBa ¢ Mopynem
Tema 14.4 Conep:xanue y4eOHOro MaTepuaJia 2
YpaBHEHH M HEPaBEHCTBA C | 3HAKOMCTRBO C mapameTpoM. [IpocTelitive ypaBHEHHS U HEPABEHCTBA C MAPaAMETPOM
napaMeTpamu [Ipocreiimume ypaBHEHUS U HEPABEHCTBA C MAPAMETPOM
Tema 14.5 IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE  cojep:kaHue  (coAep:kaHHe MNPUKJIATHOTO 2
CocTaBieHME W  pELICHUE | MOAYJIST)
npodeccCHOHANbHBIX 3a4ay C | PemieHue TEKCTOBBIX 3324 IPOPECCHOHATBHOTO COIEPIKAHMUS
MIOMOIIIBIO YpaBHEHHH 3amayn Ha COCTaBJICHNE PACIIUCAHMS 3aHATUN KPYKKa WU CTYIUU C TIOMOIIBIO YpaBHEHHH
Tema 14.6 Copaepxanne yueOHOro MaTepHuaJia 7
Pemenne 3amau. Ypasnenus | OOmue MeTOABI pEIICHUS YPaBHEHWH. YpaBHEHHS M HEPaBEHCTBA C MOAYJIEM H C
Y HEpaBEHCTBA rapaMeTpamu
VYpaBHEHHA C MOAYJIEM
Hepasencta ¢ mogynem
YpaBHEHHS U HEPABEHCTBA C MapaMeTpoM
IIpomexxyTounas arrecTanus (JK3aMeH) 2
Bcero: ‘ 232
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3.YciaoBus peajm3anuu NporpaMMbl 001e00pa30BaTeIbHON AU CIUIIIHHBI

3.1. Ing peanu3anuu NporpaMmbl JUCUHUIIMHBI J0JLKHbI OBITh MPEIyCMOTPEHBI CJeIyIoIune
crenuaJbHble MOMELeHHs:

Peanu3arust mporpaMMbl JUCHHUILTAHBI TPEOYET HATHYKS y4eOHOTO KaOMHETa MaTEeMATHKH.
O6opynoBanue y4eOHOT0O KaOMHETa:

- MOCAJIOYHBIE MECTA IO KOJMYECTBY 00YJarOIIUXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HArJISTHBIX TTOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX padoT;

- mpoecCHOHAIIEHO OPUCHTUPOBAHHBIC 3aJaHHS,

- MaTepHualIbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JTMIICH3MOHHBIM ITPOrPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecriedenne o0yueHust

1. Jns peamusanmu mnporpammbl OHOIHOTeuHBIH (GOHA 00pa30BaTENBPHONW OpraHU3aIUN
JOJDKEH HMMETh TeYaTHBIC W/MIM AJIEKTPOHHBIE 00pa3oBaTelbHBIE W MH(OPMAIMOHHBIE PECYPCHI,
PEKOMEHI0OBAaHHbIE JJIi HCIOJb30BAHUSA B 00pa3oBaTeNIbHOM IIpoOllecce, HE CTaplle ISTH JIeT C
MOMEHTA U3JIaHHsL.

2. PexoMeHnyemble neyaTHbIE U3JIaHKSI IO peain3aluy o011eo0pa3oBaTeNbHON AUCHUILINHBI
IIPEJCTABIEHbI B METOJMYECKUX PEKOMEHAALUAX [0 OPraHnu3alul 00ydeHusl.
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4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHHS 00111e00pa30BaTeIbHOM
AUCUMILTHHBI

KoHTpo.1b U OLeHKa pe3ynbTaToB OCBOEHUS 00I1e00pa3oBaTeNbHON AUCIUILIMHBI PACKPBIBAIOTCA
yepe3  JMCUUIUIMHAPHBIE  PE3yJbTaThl,  HaIpaBIICHHBIC dbopMupoBanue  O0OIIUX U

HpO(beCCI/IOHaJ'IBHBIX KOMHCTeHHI/Iﬁ 110 pasaciiaM U TEMaM COJACpKaHUs yLI€6HOl"O Martcpuaja.

Ha

ILli1anupyemble pe3yJabTaThbl Paznen/Tema Tun oueHoYHbIX
MeponpusTUs
IIpeaMeTHbIE pe3ybTAThI
1) BJIaJcHHE Meronamu | P 2, Tema 2.1, 2.2,2.3,2.4, 2.6, I1- | TectupoBanue
JI0Ka3aTeNbCTB, anroputMamu | 0/¢ 2.5 YcTHBIN onpoc
peleHus 3ajad; YMEHHE MaremaTnueckuit
dbopMynupoBaTh  onpeaencHus, JTUKTAHT
aKCUOMBI M TEOPEMBI, IPUMEHSTH NnnuBuayanbHas
WX, TMPOBOJUTH JOKA3aTEIbHbIC CaMOCTOSATEIIbHAS
paccyXJieHusI B XOJ€ pelIeHUus pabora

3ajady; KonTponbhas padora
2) YMEHHE onepupoBatb | P9, Tema 9.1-9.5 Tectuposanue
MOHATHSAMH:  cTemedb  umciaa, | P11, Tema 11.1,11.2,11.6,11.7 YcrHblii onpoc
norapudm YHUCIIA; yMEHUue Maremaruueckuit
BBIIIOJIHATh BBIYHCIICHHE JUKTaHT

3HAYeHH U  1peoOpa3oBaHUs NupuBunyanbHas
BBIPOXEHUN €O CTENEHSIMH U CaMOCTOSITENIbHAs
norapumamu, MpeodOpa3zoBaHUs paborta
JIPpOOHO-pallOHAIbHBIX KonTponbnas pabora
BBIPAKEHUM; OK3amMeH

3) yMeHue onepupoBats | P 14, Tema 14.1-14.4, TectupoBanue
MIOHATUSAMH: panmonansaee, | [I-0/c 14.5 VYeTHBII onpoc
HppallOHAIIbHBIE, Maremarnueckuit
MOKa3aTelbHbIE, CTETEHHBbIE, JTUKTAHT
Jorapugmuyueckue, WnnuBuayanbHast
TPUTOHOMETPUYECKHE YpPaBHEHUS CaMOCTOSITENIbHAS

U HEPABEHCTBA, X CUCTEMBI; pabora

KonTtponbHas pabota

4) yMEHUE ONEpUPOBATH
MTOHATHUSIMHU: byHKIHA,
HEIpEPBIBHAS byHKIMS,
MPOW3BOJHAs,  IEpBOOOpa3Has,

OIIpEAEIEHHBINA NHTETPall; YMEHUE
HaXO0/UTh IIPOU3BOJHBIE
JJIEMEHTapHBIX (byHKUINH,

P 6, Tema 6.1-6.9
P 8, Tema 8.1-8.5

TectupoBanue
VYeTHBII onpoc
MaremaTnaeckui
JTUKTAHT
NunuBunyanbHas
CaMOCTOSITEIbHAS
pabota
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HCIIOJIb3YA CIIPAaBOYHELIC

MaTCpuajibl; HUCCICO0BAaTh B

NPOCTEUIINX CiIydasx (yHKIUU

Ha MOHOTOHHOCTb, HAaXOIUTh
HauOoJbIINE U  HAUMEHbIIUE
3HaueHUs  (QYHKIHHA; CTPOUTH
rpaduxu MHOTOYJICHOB c
HCIIOJIb30BAHUEM anmnapara
MaTeMaTUu4ecKoro aHaJIn3a;

IIPUMEHATh  IIPOU3BOAHYIO IIPU
peuieHuy 3aJad Ha JIBU)KCHUE,
pewiaTtb IIPaKTUKO-
OpUEHTUPOBAHHBIE

HauOoJIpPIINE |

3aJa4u Ha
HaMMCHBIIUC
3HA4YCHHUA, Ha HAXOXKACHHUC IIYTH,
CKOPOCTH U YCKOPCHUL,

KonTtponsHas pabora

5) yMEHHE
MOHATHUSIMU:
byHKIHS,
byHKIMSA, cTeneHHas (QYHKIMS,
sorapudmudeckas byHKIHS,
TPUTOHOMETpPHYECKHE (QYHKIIHH,
oOpaTtHble  (YHKIMH; YMEHHUE
rpaduKd  M3yYCHHBIX
(GyHKIWH, UCTIONB30BaTh TPadUKU

OIIepUpPOBATH
panuoHaIbHas
HOKa3aTesbHas

CTPOUTH

IIPU  M3YYEHHH MPOLECCOB H
3aBUCUMOCTEH, TPHU  PELICHUHU
3ajad M3 JIPYTUX  y4eOHBIX

npeaAMETOB M 3a4a4 U3 peaﬂBHOﬁ

KHU3HHM;, BBIpaXKaTb (opMyrIaMu
3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

P4, Temad.1,4.4,45,4.6,4.7,
4.8,4.10

P 10, Tema 10.1-10.4

P11, tema11.3,11.4,11.5

TectupoBanue
YeTHbI onpoc
MaremaTnueckui
JUKTaHT
NunuBunyanbHas
CaMOCTOATEIbHAS
pabora
KonTponbnas padora

6) yMeHHe pemarb TEKCTOBBIC
3aJla4dl  pa3HbIX THIIOB (B TOM
4yclie Ha TMPOLEHTHl, JOIU |
pabory,
CTOMMOCTh TOBapoOB M  YCIYT,

3agadyud U3 obactu

4acTH, Ha JBW)XCHHE,
HaJIOTH,
yIpaBJIeHUs JTUYHBIMU "
CEMENHBIMU ¢buHaHCaMM);
COCTaBIISATh BBIpAKEHUS,
YpaBHEHHUsI, HEpaBEHCTBA M HX

CUCTCMBI 110 YCJIIOBUIO 3a/a4u,

P1,Temal.1,12,1.5,1.6,1.7,II-
o/c 1.4

TectupoBanue
YeTHBII onpoc
MaremaTudeckui
JHUKTaHT
NunuBunyanbHas
CaMOCTOSITEIbHAS
paborta
KonTponbHas pabora
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HCCIIE0BATh MOJIy4YeHHOE
pelieHue u OIICHUBATH
MPaBIONOI00HOCT PE3YJIbTATOB;

7) YMEHHE ONepUpOBaThH
MOHATHUSIMHU: cpenHee
apudmernyeckoe, MeaHraHa,

HaumOoJblllee H  HAWMCHBIIEE
3HAUEHUs, pa3Max, JTUCTIepPCHs,
CTaHJapTHOE OTKJIOHCHHE
YUCIIOBOTO  Habopa;  yMeHHUe
U3BJICKaTh,  UHTEPIPETHPOBATH
UHPOPMAIIHIO, TPEICTABICHHYIO
B Tabnuiax, Ha JgUarpaMmax,
rpadukax, OTPAXKAIOIIYIO
CBOWCTBA PEaJbHBIX MPOIECCOB U
SIBJICHHIA; [PECTaBIISATh
uHpOPMAIIHIO c OMOUIbIO
Ta0JINIl U JUarpaMM; HCCIIET0BATh
CTaTUCTHYCCKUE JaHHBIC, B TOM
qHcie C IPUMEHEHUEM
rpaduvecKux METOJIOB u
AJIEKTPOHHBIX CPEJICTB;

P 13, Tema 13.3-13.5,
IT-o/c 13.6

TectupoBanue
VYcrHblii onpoc
MaremaTnueckuit
JTUKTaHT
NupuBunyanbHas
CaMOCTOSTEIbHAS
paborta
KonTponbHas padora

8) yMEHHE OIIepUpPOBATH
MOHATUSAMM: CIIYYalHBIM OIBIT U
ClIy4daitHOoe coObITHE,
BEPOSITHOCTh CIIy4aliHOTO

COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C MCHOJB30BAHUEM
rpaduyecKux METOJI0B;
MPUMEHSITh (OPMYIBI CIOKEHUS
U YMHOXEHHUS  BEpPOSTHOCTEW,
KOMOHMHaTOpHbIE (baKThbI u
dbopMynBl TIpU pelIeHUW 3ajady;
OIICHUBATh BEPOSITHOCTH
peabHBIX COOBITHIA; 3HAKOMCTBO
CO CIny4yallHBIMH BEIIMYMHAMH,
YMEHHE TPHUBOJUTH MPUMEPHI
MPOSIBIICHUSI 3aKOHA  OOJBIIHUX
qucen B MIPHPOJTHBIX u
OOIIECTBEHHBIX SIBIICHUSIX;

P 13, Tema 13.1-13.5, 13.7,
IT-o/c 13.6

TectupoBanue
YceTHBII onpoc
MaremaTnaeckui
JTUKTAHT
NunuBunyanbHas
CaMOCTOSITEIbHAS
pabota
KonTponbHas pabota

9) yMEHHE OTIepUPOBATH
MOHATUSMHM:  TOYKa,  MpsMasd,

P1,Tema 1.3, 1.7
P2, Tema2.1,2.2,2.3,2.4,2.6

TectupoBanue
YceTHBIT onpoc
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IIJIOCKOCTB, IIPOCTPAHCTBO,
JBYTpaHHbIN YrolL,
CKPEILMBAIOIINECS IIpsIMBIE,
[1apaJIeIbHOCTD u

HNCPIICHAUKYIIPHOCTD IIPSAMBIX H

IJIOCKOCTEH, yroi MEXIY
MPSIMBIMU, YTOJI MEXY MPSMOM 1
IJI0CKOCTBIO, yroi MEXIY

IJIOCKOCTSIMU,  PACCTOSIHUE  OT
TOYKH 0 IJIOCKOCTH, PACCTOSTHUE
MEXIy IpsAMBIMH, PaCCTOSIHUE
MEXIy IUIOCKOCTSMH; yMEHHE
UCIIONB30BaTh  IIPU  PELICHUHU
3ajad  M3y4deHHble (aKThl U
TEOpPEMBI ILJIAHUMETPUU; YMEHUE
OLIEHUBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIoILEro MUpa;

IT-o/c 2.5

MaremaTudeckui
JUKTaHT
NuauBunyanbHas
CaMOCTOSITCIbHAS
paborta
KontponbHas padora

10) yMeHue OIEpPHUPOBATH
MOHATHUSIMU: MHOTOTPaHHUK,
CeUeHHe MHOIOrpaHHUKa, KYO,

napasuieNienumnesn, pu3Ma,
MUpaMu/Ia, dburypa u
MIOBEPXHOCTh BpallleHus,

UATUHAP, KOHYyC, Imap, cdepa,
cedeHuss  QUTYpPBl  BpalleHUs,
TUTOCKOCTh, Kacaromasicss Cgepsl,
WIMHApPA, KOHyCa, IUIOMIA/lh
MMOBEPXHOCTHU MUPAMHU/IBI,
MpU3MbI,  KOHYyca, IHIMHIPA,
wiomans cheprl, o0beM KyOa,
MPSIMOYTOJIBHOTO
napajuiefienuneaa,  MUpaMUbL,
MpU3MbI,  IWIHHIPA, KOHYCA,
mapa;  yMeHHe  H300paxkarhb
MHOTOTPaHHUKHA H TIOBEPXHOCTHU
BpAIICHUS, UX CEUYCHUS OT PYKH, C
MIOMOIIBIO YepTEKHBIX
WHCTPYMEHTOB U  3JIEKTPOHHBIX
CPEICTB; YMEHHE pacro3HaBaTh
CUMMETPUI0O B  IPOCTPAHCTBE;
YMEHHUE pacro3HaBaTh
MIPaBWIbHBIE MHOTOTPAHHUKH;

P 7, Tema7.1-7.6,7.8,7.9,
II-o/c 7.7,7.10

TectupoBanue
YceTHBI onpoc
MareMaTH4eCcKHi
JHUKTaHT
NunuBunyanbHas
CaMOCTOSITeILHAs
pabora
KonTponbnas padbora
DKk3aMeH

11) yMeHue OIIEpUPOBATH

P 1, Tema Il-o/c 1.3

TectupoBanue
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MOHATHSIMH: JIBUKCHHE B
MPOCTPAHCTBE, o100HbBIE
burypsl B IIPOCTPAHCTBE;
HCIIOJIb30BaTh OTHOIIICHUE
Ionanaei MOBEPXHOCTEH u

00beMOB TMOJOOHBIX (GUTYP TpH
peIlICHIH 3a]1a4;

YceTHBIT onpoc
MaremaTudeckui
JHUKTaHT
NunuBunyanbHas
CaMOCTOSITeIbHAS
paborta
KontponbHas pabora

12) yMeHue BbruncaaTey | P 7, Tema 7.11-7.16, TectupoBanue
Ir€OMETPUYECKHE Beimmunsbl | [1-o/c 7.10 YeTHBII onpoc
(nmuHA, yroi, IUIOmaab, 00BeEM, MaremaTudeckui
Iomanb MOBEPXHOCTH), IUKTAHT
UCIIOJIb3YSl M3yYEHHBIE (HOPMYJIIbI NnnuBuayanbHast
U METO/IBI; caMoCTOsITeNIbHAs
pabora
KonTponbnas pabora
DK3amMeH
13) yMEHUe onepupoBats | P 3, Tema 3.1,3.2,3.4 TectupoBanue
TOHSITUSIMHU:: npsimoyronbHas | [1-o/c 3.3 VYerHbll onpoc
CUCTeMa KOOpJUHAT, KOOPAHHATHI MaremaTtuueckui
TOYKH, BEKTOp, KOOPIWHATHI JTUKTaHT
BEKTODA, CKaJIsIpHOE NunuBuayanbHas
MPOU3BEACHUE,  Yrol  MEXIy caMoCTOsITeNIbHAs
BEKTOpaMHM, CyMMa BEKTODOB, pabora
MIPOU3BEICHUE BEKTOpA HA YHCIIO; KontponbHas padota
HaxOJIUTh c TIOMOIIIBIO
M3y4YEHHBIX (OPMYJST KOOPIUHATHI
CepeluHbl OTpE3Ka, PACCTOSHUE
MEXy IBYMs TOUKaMU;
14) ymenue BeIOUpaTth P 3, Tema3.4 TectupoBanue
MOJIXOISIINN U3YYEHHBIA METOT P4, Tema 4.7 VYcrHbIil onpoc
JUISL pelIeHus 3aa4H, P 7, Tema 7.1-7.6 MaremaTuaeckui
pacro3HaBaTh MaTeMaTHYECKUE JTUKTaHT
(akThl 1 MaTeMaTHYECKHE MOJIETTN NunuBuayanbHas
B MIPUPOIHBIX U OOIIECTBEHHBIX CaMOCTOATEIbHAS
SIBJICHUSIX, B HICKYCCTBE; YMEHUE paboTta

MIPUBOJUTH IPUMEPBI
MaTEMaTHYECKUX OTKPBITUH
POCCHIICKON 1 MUPOBOM
MaTeMaTHYeCKOW HayKn

KonTtponbHas padora

OK 01. Beibupats cioco0sl
peleHus 3a1a4

P1,Temsr 1.1,1.2,1.5,1.6,1.7
IM-o/c 13,14

TectupoBanue
YcTHBIT onpoc
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npodeccnoHaBbHOM e TEIbHOCTH
MPUMCHUTCIILHO
K pa3IMYHbBIM KOHTCKCTaM

OK 02. Mcnonp3oBaTh
COBpEMEHHBIE CPEJICTBA MTOKCKA,
aHaJlM3a U UHTEepIIpeTalun
nHpopManuu, 1 ”HHOPMAITMOHHBIC
TEXHOJIOTHH JJIsI BBITOJIHEHUS
3a/1a4 mpodeccHoOHATBHON
JeSTeNIbHOCTH,

P2, Temnr 2.1-2.4, 2.6,
IT-o/c 2.5

P 4, Temr1 4.1-4.10

P 5, Tema 5.1

P 6, Tems! 6.1-6.9

P 7, Temnr 7.1-7.6, 7.8, 7.9
IT-o/c 7.7,7.10

P 8, Temsr 8.1-8.5

P9, Temrr 9.1-9.5

P 10, Temsr 10.1-10. 4
P11, Temsr 11.1-11.7

P12, Temsr 12.1,12.3,12.4
IT-o/c 12.2

P 13, Temsr 13.1, 13.2, 13 .4,
13.5,13.7, IT-o/c 13.3,13.6
P 14, Temnr 14.1-14.4, 14.6
IT-o/c 14.5

MaremaTudeckui
JUKTaHT
NuauBunyanbHas
CaMOCTOSITCIbHAS
paborta
KontponbHas padora

OK 03. IlnanupoBats u
pealn30BBIBATH COOCTBEHHOE
npoeCCHOHATBHOE B TMYHOCTHOE
pa3BUTHE, NPEANPUHIUMATEIILCKYIO
JeSITeIbHOCTD B
npodeccuoHanbHOU chepe,
WCIIOJIb30BaTh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HCHHBIX CUTYAIHSIX

P1,Temr 1.1,1.2,1.5,1.6,1.7
II-o/c 13,14

P2, Temnr 2.1-2.4, 2.6,
IT-o/c 2.5

P 3, Temr 3.1,3.2,3.4
IT-o/c 3.3

P 4, Temnr 4.1-4.10

P 5, Tema 5.1

P 6, Temr! 6.1-6.9

P7, Temn1 7.1-7.6,7.8,7.9
II-o/c 7.7,7.10

P &, Temsr 8.1-8.5

P9, Temsr 9.1-9.5

P 10, Temsr 10.1-10. 4
P11, Temsr 11.1-11.7

P12, Temnr 12.1, 12.3, 12.4
IT-o/c 12.2

P 13, Temsr 13.1, 13.2, 13.4,
13.5,13.7, IT-o/c 13.3,13.6
P 14, Temnr 14.1-14.4, 14.6
IT-o/c 14.5

TectupoBanue
YeTHbI onpoc
MareMaTU4eCKUi
JUKTAHT
NunuBunyanbHas
CaMOCTOSTEIbHAS
pabora
KonTponbnas padora
DK3aMeH

P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4,
15,16

P2, Temsr 2.1,2.2,2.3,2.4,2.5Il-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.71I1-o0/c,4.8,4.9,4.10,4.11
P 5, Temrr 5.1,5.2

YcerHbIi onpoc
MaremaTnaeckui
JIUKTaHT C DJIEMCHTaMHU
B3aUMOIMPOBEPKHU
DK3aMeH
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P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7,Temn1 7.1,7.2,7.3,74,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15,7.16,
7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temns1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temer 11.1,11.2, 11.3 I1-
o/c,11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

OK 05. OcyuiecTBisTh yCTHYIO U
MHUCbMEHHYI0 KOMMYHUKAIMIO Ha
rOCYJIapCTBEHHOM S3bIKE
Poccuiickoit ®denepaiuu ¢ yuetom
0COOEHHOCTEH COIUAIBHOIO U
KYJIbTYPHOI'O KOHTEKCTA

P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4,
1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5Il-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.71I1-o0/c,4.8,4.9,4.10,4.11
P 5, Temnr 5.1,5.2

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4,
1.5,1.6

P2, Temn 2.1, 2.2,2.3,2.4,2.511-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.7I1-0/c,4.8,4.9,4.10,4.11
P 5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7,Temn1 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15,7.16,
7.17

P 8, Temu! 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temer 11.1,11.2, 11.3 T1-
o/c, 11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temnr 13.1, 13.2, 13.3, 13 .4,

TectupoBanue
YceTHBI onpoc
MareMaTU4eCKUi
JHUKTaHT
NunuBunyanbHas
CaMOCTOSITeILHAs
pabora
KontponpHas pabora
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13.5 I1-o0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6P 9, Tems1 9.1,
9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 II-
o/c,11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

[IK 1.6. Ananu3upoBatb 1
HUHTEPIPETUPOBATH PE3YyIbTAThI
KOHTPOJISI U OLIEHKH JEATEIbHOCTU
o0yJaromuxcs

[IK 2.2. Ananu3upoBaTh U
OLICHHUBATh KaueCTBO MPOrPAMMHO-
METOJIMYECKUX MaTEPHUAJIOB.

P1,Temsr 1.1,1.2,1.5,1.6,1.7
[T-o/c 1.3, 1.4

P2, Temnr 2.1-2.4, 2.6,
IT-0/c 2.5

P 3, Temn1 3.1,3.2,3.4
IT-0/c 3.3

P 4, Temnr 4.1-4.10

P 5, Tema 5.1

P 6, Tems1 6.1-6.9

P7, Temn 7.1-7.6,7.8,7.9
IT-0/c 7.7, 7.10

P 8, Temrr 8.1-8.5

P9, Temr 9.1-9.5

P 10, Temrr 10.1-10. 4
P11, Temsr 11.1-11.7

P12, Temnr 12.1, 12.3, 12.4
IT-o/c 12.2

P 13, Temnr 13.1, 13.2, 13 .4,
13.5,13.7, IT-o/c 13.3,13.6
P 14, Temnr 14.1-14.4, 14.6
IT-o/c 14.5

VYcerHblii onpoc
[Ipe3enTanuu
Joknaast

Munu- pedepats
TectupoBanue
3anaHus ¢
B3aMMOIPOBEPKOit
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