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1. OBIIASI XAPAKTEPUCTUKA PABOUYEM ITPOT'PAMMBI YYUEBHOM JIUCIUTLIMHBI
OY1.03. MATEMATHUKA

1.1. Mecto AuCHMIUIMHBI B CTPYKType oOpa3oBareibHoii mnporpammbl  CIIO:
OOmeobOpazoBaTenbHas — AucHUIUIMHA — «MarteMaTuka»  sBISeTCs  00s3aTeNbHOM  4acThiO
0011e00pa3oBaTeIbHOrO IUKIJIA oOpa3zoBarenbHOl mporpaMmbl B cooTBeTcTBUM ¢ PI'OC CIIO mns
cnenuanbHocTl CrienuanbHOCTh 35.02.08 DNEKTpPOTEXHUYECKHE CUCTEMBI B arpoNpOMBIIIIEHHOM
komiuiekce (AIIK)

1.2. 1.2. Ilesu ¥ UIAHUpPYeMbIe Pe3yJbTAThl 0CBOCHHUS IMCHUTIINHBI:

1.2.1. Heapb AMCHUIIHHBI

CopeprxaHnue nporpaMmMmbl 00111e00pa30BaTeIbHON TUCIUILIMHBI «MaTeMaTHKay HalPaBIeHO
Ha JIOCTH)KEHUE PE3YyJIbTaTOB €€ u3yueHus: B cooTBeTcTBUH ¢ TpeboBanusmMu @I'OC COO ¢ yuetom
npodeccronansHoi HanpasieHHOCTH PI'OC CIIO. IIproputeTHBIMH LENIMU 00yISHHS
MaTeMaTHKe Ha 6a30BOM YPOBHE SBIAIOTCA

- (opMHMpOBaHHE  LEHTPAIbHBIX MAaTEeMAaTUYECKMX MOHATUH  (YUCIIO, BEJIMWYMHA,
reomeTpuueckas purypa, mepeMeHHasi, BEposiTHOCTh, QYHKITHS ), 00ECTICIYMBAIOIINX MMPEEMCTBEHHOCTh
U TIEPCIIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHus 00y4JaroUIXcs;

- MOABEACHHE OOYyJaroIMXCS Ha JOCTYMHOM JUJISi HUX YPOBHE K OCO3HAHMIO B3aHMOCBSI3H
MaTeMaTUKd M OKPYXKAIOIIEro MHpa, MOHMMaHUE MaTeMaTHKH KaK 4YacTH OOLIell KyIbTypsl
YeJI0BEYECTBa,

- pa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroluxcs, M03HaBaTeIbHOMN
aKTUBHOCTH, WCCJIEIOBATEIbCKINX YMEHHUH, KPUTHYHOCTH MBIIUICHHUS, HWHTEpEca K W3YYCHUIO
MaTeMAaTHKH;

- (hopmupoBaHHue (QYHKIIMOHAILHOW MaTeMaTH4YEeCKOH IPaMOTHOCTU: YMEHHs pacloO3HaBaTh
MaTEeMaTHUYECKHE aCTEKThl B PeasIbHBIX KU3HEHHBIX CUTYAIUSIX U MPU U3YYCHUU APYTUX AUCLUILINH,
MIPOSIBJIEHUS] 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh WX Ha SI3bIKE MaTEMaTHUKU H
CO3/1aBaTh MaTEMaTUUECKHUE MOJIENIH, IPUMEHSATh OCBOCHHBIN MaTeMaTUUYECKHUI annapar AJs peleHus
MIPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4, 3a]au Mpo(eCCUOHAILHON NesTeTbHOCTH, MHTEPIIPETUPOBATh U
OLIEHUBATh MOJYYECHHBIE PE3YyIbTATHI.

1.2.2. Ilnanupyemble pe3yJbTaTbhl OCBOECHHUS 0011€00pPa30BaTEJbHON JUCHUILVIMHBI B
coorBercTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mue xomnetennuu (ranee — OK) u npodeccuonanpabie komnerenmnuu (nanee — [1K)
®I'OC CIIO B COOTHECEHHH C JIMYHOCTHBIMH, METANPEIMETHBIMU U TIPEAMETHBIMU PE3YJIbTaTaAMU
obydenus 6azoBoro ypoBHs (ganee — [1P6) ®I'OC COO npeacraBieHsbl B TaOJIUIIE




Kox n HaumenoBanue

PesyabTaTnl 00y4yeHus

peIICHHS 3ajay|
npodeccruoHaIbHON
NesITeTbHOCTH
MPUMEHUTEITLHO

K Pa3JIMYHbIM KOHTCKCTaM

B YaCTH: TPYJOBOI'O BOCITUTAHHUS:
- TOTOBHOCTH K TpPYAIY,
MacTepCTBa, TPYA0It00ue;

aKTUBHOM

OCO3HAaHHME IICHHOCTH
- TOTOBHOCTh K JeSITeIbHOCTH
TEXHOJIOTHYECKOW M COIMAJIbHOM HAIpaBJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH U
CaMOCTOSITEIIEHO BBITIOJIHATH TAKYIO IS TETLHOCTB;

- HHTEpEC K pa3InyHbIM cdepaM nmpodeccuoHaIbHON
nesTenbHoCTH/

- TOTOBHOCTh M CIHOCOOHOCTH K 0Opa30oBaHUIO
¥ caM000pa30BaHUIO Ha TIPOTSHKCHUN BCEH JKU3HU

MeranpeamMeTHble pe3ynbTaThl JOJKHBI OTPaXaTh:

OBnazneHue YHUBEPCATbHBIMU YUeOHBIMH
[TO3HABaTEJILHBIMH JIEACTBUSIMH:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

- CaMOCTOSITEJIBHO dbopmynHupoBaTh
U aKTyalu3WpoBaTh MpobdleMy, paccMaTpUBaTh

€€ BCCCTOPOHHE;

popMupyembIx
. OGmme’ JlucnunInHapHbie’
KOMIICTCHIIMU
OK 01. Beibupats ciocoOsl| JIMUHOCTHBIE  pe3ynbTaThl  JOJDKHBI — oTpakath | I[IPG1. Bmamenwe meromamu J10Ka3aTeNbCTB, alrOpUTMaMU

pelieHus 3ajgad; yMeHue (QopMyIHpOBATH OIpeaeseHus,

AKCOMBl W TEOpPEMbI, TMPUMEHATh UX, HPOBOIUTH
JIOKa3aTelIbHbIE PACCYXACHUS B X0JI€ PEIICHUS 3a/1a4;
[1P62. YMeHue omepupoBaTh MOHATHIMH: CTETCHb YHCIA,
gorapudM Uucia; YMEHHE BBINOJHITH BBIYUCICHUE
3HAYCHUI U MpeoOpa3oBaHUsI BBIPAKEHUN CO CTETICHIMHU U
norapudmamu, TMPeoOpa3oBaHUS JPOOHO-PANMOHATBHBIX
BBIPAJKECHUH;

[1P63. YMeHue onepupoBaTh MOHATUSMU: pAllMOHATIbHBIC,
HppaIOHANIbHEIE,

IIOKa3aTCJIbHBIC, CTCIICHHBIC,

JorapupMHUUECKUe,  TPUTOHOMETPUYECKHE  ypaBHEHHUS
Y HEpaBEHCTBA, NX CHCTEMBI;

[1P65. YmeHnue omepupoBaTh HOHATHSAMH: pallMOHAIbHAs
(GbyHKIMS, TMOKa3aTenbHass (QYHKIMSA, CTeNeHHas (QYyHKIIHS,
JorapudmMudeckas byHKIHA, TPUTOHOMETPUUYCCKHE
¢byHKIMHM, oOpaTHBIE (YHKUIMH, YMEHHE CTPOUTH rpaduku
U3YYEHHBIX  (QYHKIUH,

HU3YyUCHUU

rpaduku
HpPOLIECCOB
U 3aBHCHMOCTEH, TIPH PELICHNH 3a/1a4 U3 APYTUX Y4eOHBIX

HCIIOJIB30BATh npu

200mue pe3yapTaThl CPOPMYIHPOBAHBI B COOTBETCTBMH C IJIMYHOCTHBIMH M MertampeaMmeTHeIMu pesynbratamu PI'OC COO, B (opMHpoBaHHHM KOTOPBIX YYacTBYET

00mIeoOpa3oBaTenbHas AUCIATLIINHA.

3 uctunuHapHble pe3ynbTaThl chOPMYIUPOBAHEI U IPOHYMEPOBAHbI B COOTBETCTBHH C TPEOOBAHUAMH K MPEMETHBIM pe3y/bTataM 6a30Boro yposhs (ITP6) ®T'OC COO (Ilpukas
Muno6pHaayku Poccnn ot 17.05.2012 Ne 413 (pemakums ot 27.12.2023 1.)




- YCTaHaBJIMBAaTb CyHIGCTBeHHI)II\/'I IMpHU3HaK HJIN

OCHOBaHUS NN  CpaBHEHHS,  KIACCHU(pUKAIUU
1 0000IIEeHN;
- ONpeAeNsATh Iedd JEATCIBHOCTH, 3aJaBaTh

mapaMeTpbl U KPUTCPHUU UX JOCTUKCHHA,
- BbBUBJEITH 3aKOHOMCPHOCTH U IIPOTUBOPCHUUSA
B paCCMAaTpUBACMBIX ABJICHUAX,

- BHOCHTHh KOPPEKTHUBBI B JICATEIBHOCTD, OICHHUBATh
COOTBETCTBHUE PE3yJIbTATOB IICJISIM, OICHUBATH PUCKU
MOCJICACTBHIA JEATEITBHOCTH

- pa3BUBATH KpCaTUBHOC MBIIIJICHUC
MIPU PELICHUH KU3HEHHBIX MTPOOIeM

0) 6a30BbBIC UCCIEAOBATEIIBCKUE ICHCTBUA:

- BJIAJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEIILCKON U
HpOGKTHOﬁ ACATCIBHOCTH, HABBIKaAMH Pa3pCIICHUA
npo0em;

- CITOCOOHOCTH u TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IOMCKY METOJOB pEIICHUS
NPAKTHYECKUX 3aJa4, MPUMEHEHHIO Pa3JIMYHBIX
METO/IOB IO3HAHHUS

- BBISABIIATH MMPUYIUHHO-CJICICTBCHHLIC CBs3U
" aKTyaJIu3UpOBaATh 3aAa4y, BbIABUI'ATb T'HIIOTC3Y €€
peIlIeHs, HaXOIUTh apPTYMEHTHI /IS JI0Ka3aTeIbCTBA
YTBEPXKJCHHUM, 3aJaBaTh HapaMeTpbl U

KPUTEPUU PELICHHUS;

CBOHX

- AHAJIMU3UPOBATH IMOJYYCHHBIC B XOAC PCIICHUA
3aladyi  pPE3yJIbTaTbl, KPUTHYCCKU OLCHHUBATL UHX
JOCTOBCPHOCTD,

B HOBBIX YCJIOBHUAX;

IMPOTHO3UPOBATH HU3MCHCHUC

NpEeIMETOB W 3aJad W3 pPEaTbHON JKW3HU; BBIPAXaTh
(bopMynaMu 3aBUCUMOCTH MEX]y BETMUYNHAMU;

[1P66. YMeHue pemath TEKCTOBBIE 3a/1a4ul Pa3HbIX TUIOB (B
TOM YHCIIC HAa TPOLEHTHI, JAOJW M YacTH, Ha JBIKCHHE,
paboTy, CTOMMOCTh TOBAapOB M YCIIYT, HAJOTH, 3a/Ja4dl U3
00J1aCcTH YIpaBJICHUS JTMYHBIMHU U CEMEHHBIMH (pUHAHCAMH);
COCTaBJIATh BBIPAXKEHUS, YpPaBHEHUS, HEPABEHCTBA M HX
CHCTEMBI II0 YCJOBHUIO 3a/1a4d, HMCCIIEJOBATH IOJYYCHHOE
pelIeHne U OLICHUBATh MPABAOIOA00HOCTD PE3YIIbTATOB;
[TPGY. YMeHue omepupoBaTh MOHATHUAMH: TOUYKa, IpsiMas,
yrod,
napajyIeIbHOCTh u

IUIOCKOCT, IIPOCTPAHCTBO, JBYT paHHBII

CKpEIIMBAIOIINECS MpsIMBIE,
MEePIEHIUKYISIPHOCTh MPSAMBIX U MJIOCKOCTEH, YOl MEXIY
MPSIMBIMU, YT'OJI MEXKY MPSIMON U TNIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PAcCTOSsHWE OT TOYKHM JO IUIOCKOCTH,

MCXKOY MCXKOY
IUIOCKOCTAMU, YMCHHUC HUCIIOJIB30BATh IPU PCIICHHUU 3aJav

paccrosiHue NPSMBIMH,  PAaCCTOSIHUE
U3y4eHHbIe (AaKTBl W TEOPEMBbl IUIAHUMETPHH; YMEHHUE
OLICHUBATh Pa3MepPhl 00BEKTOB OKPYKAIOIIETO MUPA;

[1P610. Ymenue onepupoBaTh HOHATUSIMU: MHOTOIPAHHUK,
CeueHHe MHOTOTpaHHHUKa, KyO, Hapaulelenunes, Mmpu3Ma,
nupampa, (urypa M MOBEPXHOCTh BpAIICHUS, IMIUHID,

KOHYC, map, chepa, ceueHus: GUrypsl BpalieHus, mI0CKOCTb,

Kacaromasics  cepbl, IWIMHApPA, KOHyCa, IUIOIIAIb
MOBEPXHOCTH TMMHUPAMUJIbI, TPU3MbI, KOHYCa, IHJIMHIpA,
wiomane  chepsl, 00beM  Kyda, MPSIMOYTOJIEHOTO

napaJsulelieluIea, IupaMubl, IPU3MBbL, IUIUHIPA, KOHYCA,
11apa; yMeHue U300pa)xkaTb MHOTOI'PaHHUKH U ITOBEPXHOCTH
BpalICHUsA, UX CEYEHHUA OT PYKH, C IOMOIIBIO YEPTEHKHBIX




pa3pabaThiBaTh IUIaH peuieHus poOIEMBbI
C YYEeTOM aHajlM3a HUMEKIIUXCA MaTepUaIbHbIX
Y HEMaTepHUalbHBIX PECYPCOB;

- YMETb IEPEHOCUTh 3HAHUS B II03HABATEIbHYIO
Y TIPAKTUYECKYIO0 00JIaCTH KU3HEACATETHHOCTH,

- yMEeTh UHTETPUPOBATH 3HAHMS W3  PAa3HBIX
MpeAMETHBIX 00J1acTeM;

- BBIJIBUTaTh HOBBIE UJICH, IIPEAJIaraTb OpUrMHaIbHbIE
MOJXO/Ibl U PEIICHUS

- CTaBUTh MPOOJIEMBI M 3aJaud, JIOMYyCKaIoIIne
CIIOCOOHOCTD ux HCTIOJIb30BaHMS
B [I03HABATEJILHOU U COL[UAIBHOU ITPAKTUKE
OBnajieHue  YHUBEpPCAJIbHBIMH  PETYJSATUBHBIMU

JNecTBUAMU: @)  caMOOpraHM3alus:  JIeNaTh
OCO3HAHHBIM BBIOOP, apryMeHTHUpPOBaTh €ro, OpaTh

OTBCTCTBCHHOCTD 3a PCHICHUC

HUHCTPYMCHTOB n OJICKTPOHHBIX CpCAacCTB, YMCHUC

pacmo3HaBaTb CUMMETPUIO B IPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh NPABUIbHbIE MHOTOTPAaHHUKY;

[IP611 VYmeHue omepupoBaThb HOHITUSIMH: JABIDKCHHE B
MPOCTPAHCTBE, burypel B TPOCTPAHCTBE;

HCMOJIb30BaTh OTHOLIEHWE IUIOIIAJAECH IOBEPXHOCTEH H

OI00HBIE

00BeMOB MOAOOHBIX (DUTYp TP PEIICHUH 3a/1a4;

[1P612. YMmeHMe BBIUUCIATH TEOMETPUUYECKUE BEIUYMHBI
(nmuHa, yrou, IUiomanb, 00bEM, IUIONIAb MOBEPXHOCTH),
UCHOJIb3Ysl U3yYEHHbIE (DOPMYJIBI U METOJIBI;

[1P613. YMeHue onepupoBaTh MOHATUSAMU: NPAMOYIOJIbHAs
cucreMa
KOOP/IMHATHI

KOOpAUHAT, KOOPAHWHATLL TOYKH, BCKTOp,

yroiu
MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEACHUE BEKTOpa

BCKTOpA, CKAJIAPHOC IPOU3BCIACHUC,

Ha YHCIIO; HaxOJIUTh
C TIOMOINBIO M3YYCHHBIX (POPMYT KOOPAMHATHI CEPEIMHBI
OTpE3Ka, PACCTOSIHUE MEX]y IByMs TOUKAMH;

[1P614. YMmenue BIOUpATh MOAXOASIINN U3YYEHHBIN METO
JUISL pelIeHus] 3aJlayd, paclo3HaBaTh MaTeMaTHYECKHe
(bakTbI

Y MaTeMaTH4YEeCKHUE MOJIETU B MPUPOJIHBIX U 0OIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE, YMEHHE NPHUBOJUTH MPUMEPHI
MAaTEMAaTHYE€CKUX OTKPBITUH POCCUUCKOH W MHPOBOU
MaTeMaTHYECKON HayKu

OK  02.
COBPEMECHHBIC
[OVCKa, aHam3a

MHTEPIPETALNH

Hcnonn3oBaTh|
CPENCTRA

b4l

JIM4HOCTHBIE PE3yAbTATHI JOKHBI OTPAXKATh B UACTH:
LEHHOCTU HAYyYHOT'O MO3HAHUS:
-cpOpMUPOBAHHOCTH MUPOBO33PEHHUS,

COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

[1P64. VYwmenue MNOHATUAMU:  (PyHKIMS,
HempepbiBHAas (DyHKIMS, TPOU3BOAHAS, NIEpPBOOOpa3Has,

OHpeI[eHeHHLIP'I HHTCrpajl; YMCHUC HAXOAUTH IMPOU3BOJAHBIC
dynximi,

ONCpHUpOBATH

OJICMCHTAPHBIX HCIIOJIb3Y CIIPpaBOYHBIC




MH(pOpMaINH,
MH(POPMAaIMOHHbIE
TEXHOJIOTUU
BBITTOJTHCHHS
MpoQecCroHaATBHOM
NesITeTIbHOCTH

TSy
3a1ay

OOLIECTBEHHON  IPaKTHKH,

KYJIBTYD,
CHOCO6CTBYI-OH_[CFO OCO3HAHHUK CBOCro wMcecrta B

pasBUTUA HAYKH U

OCHOBAHHOT'O Ha JIUAJIoTe
TOJIMKYJIBTYPHOM MHUPE;

MeTtanpeaMeTHbIC Pe3yITbTaThl TOJDKHBI OTPaXaTh:
Osnanexue
[I03HABATEIbHBIMU IEUCTBUSAMU:

YHUBEPCAIHHBIMH y4eOHBIMU
B) pabora ¢ uHpopmaruei:

- BJAJICTh HABBIKAMH IIOJy4eHHs WH(POPMAIMH U3
HCTOYHUKOB  PAa3HbIX THUIOB, CaMOCTOSTEIHHO
OCYILECTBIISATh TIOWCK, aHAJIN3, CHUCTEMATHU3AIUIO U
UHTEpHpeTanni0 UHOOPMAIMK pa3IMYHBbIX BHJIOB U
(hopM npescTaBiIeHus;

- CO3/1aBaTh TEKCTHI B PAa3IMYHBIX (hopmarax ¢ yqyeTom
Ha3HAYCHUS WHPOPMAIUU W IIEJICBOH ayTUTOPHH,
BBIOMpAasi ONTUMANbHYIO (DOpMy TpencTaBiIeHUS U
BU3YaJIU3aIIH;
- OIICHUBATh

HOCTOBCPHOCTD, JICTUTUMHOCTB

UHpOpMaLlUM, €€  COOTBETCTBUE  IPaBOBHIM
U MOPaJIbHO-3TUYECKUM HOpMaM;

- HCIONB30BaTh  CpeAcTBa  HMH(OPMAIMOHHBIX
U KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B peIICHUH
KOTHUTHUBHBIX, KOMMYHUKaTHBHBIX
U OpraHM3allMOHHBIX 3aJad ¢  COOJIOACHUEM

TpeOOBaHUI IPrOHOMHKH, TEXHHKH OE€30MaCHOCTH,

TUTHCHBI,  PEeCypcOCOepexeHHs, MPaBOBBIX U
STHYECKUX  HOPM, HOpPM  WH(MOPMAIIMOHHOU
0€e30I1acHOCTH;

MaTCpurabl; HUCCIICA0BATH
B HpOCTCﬁH.IPIX cIyvdasax (I)YHKI_II/II/I Ha MOHOTOHHOCTBD,

HaxXoauThb HauOObIINE U HAUMEHBIINE 3HAUYCHUS q)YHKHHﬁ;

CTPOUTH Fpa(bHKH MHOI'O4JICHOB C  HCIIOJIB30BaAHHUCM
arrapara MaAaTEMaTHUYICCKOI'O aHaJIn3a, MMPUMCHSITDH
IIPONU3BOAHYIO

IpU pEIIeHUH 337ad Ha JBIKEHHE; pellaTh HpPaKTHKO-
OpUEHTHPOBAHHbBIC 33/1a4yd Ha HAHOOJbIINE ¥ HAMMEHbIIUE
3HAUEHUS, HA HAXOXKACHUE MTyTH, CKOPOCTHU U YCKOPECHHUS

[TPG6. YMeHue pemaTh TEKCTOBBIE 3a/1a4d Pa3HBIX TUIIOB (B
TOM 4YHUCJIC Ha MNPOUCHTHLI, AOJIM W YaCTHU, Ha ABUXXCHUC,
paboTy, CTOMMOCTH TOBAapOB U YCIIYT, HAJOTH, 3aJa4d W3
00J1acTH YIpaBJIeHUs JIUYHBIMH U CEMEHHBIMU (pUHAHCAMH);
COCTaBIISITh BBIPAKEHUS, YpAaBHEHHUS, HEPABEHCTBA U HX
CHCTEMBI IO YCIIOBHIO 3a/Ia4H, WCCIICAOBATh IOJY4EHHOE
pelIeHne U OLEHUBATH TPABONOI00HOCTh PE3yNbTaTOB;

[IP67. VYmenue omnepupoBaTh cpenHee
apudmeTnyeckoe, MeAnaHa, HauOoJblIee U HAMMEHbIIEEe

TIOHATUAMMU

3HAYCHMS, pa3Max, JUCIIEPCHUs, CTaHIAPTHOE OTKJIOHEHHWE
YHUCJIOBOTO0 HA0Opa; YMEHHE M3BIIEKaTh, HHTEPIPETUPOBATH
nHpopManno, TPEACTaBICHHYHO B  TabiMiax, Ha
auarpammax, rpaukax, OTpaskarollyto CBOMCTBA pealbHBIX
MIPOIIECCOB

Y SIBJICHU; PEJICTABIATh HH(POPMAIIHIO C ITOMOIIBIO TaOJIHUIT
W MarpamM; HUCCIe0BaTh CTATUCTUYCCKUE JTAHHBIE, B TOM
guclie C TNpUMEHEHHWEeM rpauueckux METOJOB U
3JIEKTPOHHBIX CPEJICTB;

[TP614. YMmenue BoIOMpaTh MOAXOASAIINN U3YYCHHBIA METO/T

o1 pe€I€HuA 3aJdadd, paclioO3HaBaTb MaTEMaTHYCCKUEC




- BJIAACTb HaBBIKaMHW PACIIO3HABAHUA W 3alllUThI

(bakTsI

uHbopMalmy, HWHPOPMAIIMOHHOW  0€30MacHOCTH | W MaTeMaTHYECKHE MOJENU B MPUPOTHBIX U OOIIECTBEHHBIX
JUYHOCTHU SIBJICHUSIX, B HCKYCCTBE, YMEHHE NPHUBOJUTH MPUMEPHI
MAaTE€MaTHUYE€CKUX OTKPBITUH POCCHUUCKOH W MHUPOBOMU
MaTeMaTUYECKON HAYKH
OK 03. [TnanupoBars| JIM4HOCTHBIE  pe3yiabTaThl  JOOJDKHBI  oTpaxkaTh | [IPO1. Brmagenme Meromamu aoKa3aTenbCTB, aJrOpUTMaMHU
158 peanu30BBIBaTh| B YaCTH: TYXOBHO-HPABCTBEHHOT'O BOCTIMTAHUSI: pelieHus 3anad; yMeHue (QopMyIHpOBaTh OMpeElEIeHMUs,
COOCTBEHHOE - c(OPMUPOBAHHOCTh HPABCTBCHHOTO CO3HAHWS, | aKCHOMBI W TEOPEMBI, MPUMEHATh WX, IPOBOJIUTH
npodeccuoHaIbHOe 3THUYECKOI0 MTOBEACHMS; JIOKa3aTelIbHbIE PACCYXACHUS B X0JI€ PEIICHUS 3a/1a4;

W JIMYHOCTHOE  DPa3BHUTHE,
MpeANPUHAMATEIBCKYIO
NesITeTbHOCTD

B npodeccroHanbHoi chepe,
MCIIOJb30BAaTh 3HAHUA IO
[1PaBOBOM

1 (GrHAHCOBOI rpaMOTHOCTH|
B pa3IMYHBIX  KU3HCHHBIX

CUTyalluAgX

- CIIOCOOHOCTH OIIGHHMBATh CUTYAallUI0 U MPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTHPYICh HA MOPAIbHO-
HPABCTBCHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHWE JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOHYHMBOTO OyIyIIETO;

- OTBETCTBEHHOE OTHOIIECHUE K CBOUM POJUTENSIM U
(unn) ApyruM YiieHaM CEeMbU, CO3JaHHI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPHUHATHS IEHHOCTEW CEMEHHON
KU3HA B COOTBETCTBUU C TPAJAMIUSIMH HAPOJIOB
Poccuu;

MeTtanpeamMeTHbIe Pe3yIbTaThl TOJKHBI OTPAXaTh:
OBnaneHue  yHHBEpPCaJbHBIMU  PETYJISTHUBHBIMU
JNIEUCTBUSIMHU:

a) caMOOpraHu3aus:

- CaMOCTOSATEIBHO OCYIIECTBIATH MMO3HABATEIHHYIO
NEeSTENbHOCTh, BBISIBISTH MPOOJIEMBI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIC 3a/1a9u B
00pa30oBaTeIbHON  JIEATETLHOCTH W YKU3HEHHBIX
CaMOCTOSITEIBHO ~ COCTaBIISTh

CUTyaluiXx; IJ1aH

[1P64. VYmeHue omnepupoBaTh MOHATUSIMHU:

HempepbIBHAsT  (YHKIIHS,

bynKums,
MpOM3BOHAS, TepBOOOpa3Has,
OHpCI[eJ'IeHHI)H\/’I HHTCrpajl; YMCHUC HAXOAUTH IMPOU3BOAHBIC
dynximi,
MaTepHuallbl, KCCIEI0BATh B MPOCTEHIINX cIydasx (yHKIMH

3JIEMEHTAPHBIX UCTIONB3Ysl  CIpPaBOYHBIE
Ha MOHOTOHHOCTb, HaXOJWUTh HAaUOONbIINE M HAaUMEHBIINE
3HaYeHHUs (QYHKUUH; CTPOUTh TIpaUKHM MHOTOUWIEHOB C
WCTIOJB30BAaHMUEM alliapata MaTeMaTHYeCKOTO aHaJn3a;
MIPUMEHSTh IPOHU3BOIHYIO
IpU pEIIeHUH 337ad Ha JBIKEHHE; pellaTh MpPaKTUKO-
OpPUEHTUPOBAHHbIE 337aYd Ha HAaUOOJbLIME U HAHUMEHBIINE
3HA4YEeHHUs, HA HAX0XKJEHHE IIyTH, CKOPOCTH U YCKOPEHUS

[TPGS5. Ymenue omepupoBaTh MOHATUSIMH: pallOHAIbHAsS
¢GbyHKLUS, TMOKazaTenbHas (YHKIUS, CTENEeHHas (yHKLUS,
byHKIHS,
¢byHKLIMHU, oOpaTHbIE (YHKIUHM;,; YMEHHE CTPOUTH I'padukKu
M3y4YEHHBIX  (DYHKIIUH, rpaduku  MpU
W3Yy4eHUH MIPOIIECCOB
Y 3aBUCUMOCTEH, MU PELICHUH 3aJad U3 APYruX y4eOHbIX

aorapupmMuyecKas TPUTOHOMETPUUECKHE

HUCIIOJIb30BaTh




perieHus IpoOIeMBbl ¢ yIE€TOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MpenoYTeHUil;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

crocoOCTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO
LUIMPOKOM 3pyIUIMM B pa3HbIX O00JIACTAX 3HAHUI,
IIOCTOSIHHO TIOBBIIIATh CBOM 00pa30oBaTENbHBIN U
KYJIbTYPHBII YPOBEHB;

0) CAaMOKOHTPOJIb:

UCIONB30BaTh MpPHUEMBbl pedICKCUN Ui OLEHKHU
CUTYallUH, BBIOOPA BEPHOT'O PEIICHUS;

- YMETb OLICHMBaTb PUCKM U CBOEBPEMEHHO
IIPUHUMATB PEIICHUS 10 UX CHUKCHUIO;

B) SMOIIMOHAJIBHBI HMHTEJUIEKT, MNperoyararomni
c(OPMHUPOBAHHOCTb:

BHYTPEHHEN MOTHBALIMH, BKJIIOYAKOIIEH CTPEMIICHHE
K JOCTWXEHHIO LEId U yCIeXy, ONTUMU3M,
WHULMATUBHOCTb, YMEHHUE [EUCTBOBATH, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

- SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATH
SMOLMOHAIBHOE COCTOSIHUE JIPYIMX, YYUTBIBATH €rO
IPU OCYIIECTBIEHUU KOMMYHUKAIIUU, CHOCOOHOCTD K
COYYBCTBHIO U COIIEPEIKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLIUX CIIOCOOHOCTb
BBICTPAauBaTh OTHOILUCHUS

3a00TUTbCS, TPOSIBIATH HHTEpEC

C JPYTUMH JIIOJbMH,
U paspemiaTh
KOH(ITUKTHI

NpEeIMETOB W 3aJad W3 pPEaTbHON JKW3HU; BBIPAXaTh
(bopMynaMu 3aBUCUMOCTH MEX]y BETMUYNHAMU;

[1P66. YMeHue pemarb TEKCTOBbIE 3a/1a4l pa3HbIX TUIOB (B
TOM YHCIIC HAa TPOLEHTHI, JAOJW M YacTH, Ha JBIKCHHE,
paboTy, CTOMMOCTh TOBAapOB W YCIIYT, HAJOTH, 3a[a4d W3
00J1aCcTH YIpaBJICHUS JTMYHBIMHU U CEMEHHBIMH (pUHAHCAMH);
COCTaBJIATh BBIPAXKEHUS, YpPaBHEHUS, HEPABEHCTBA M HX
CHCTEMBI II0 YCJOBHUIO 33/1a4d, HMCCIIEAOBATH IOJYYCHHOE
pelIeHne U OLICHUBATh MPABAOIOA00HOCTD PE3YIIbTATOB;
[1PG7. OTIepUPOBATH cpenHee

apudmeTrueckoe, MeAuaHa, HauOOJbIIee W HAWMMCHbIIEE

YMenue MIOHATUSAMM:
3HAUEHUs, pa3Max, MUCIEPCHUs, CTAHAAPTHOE OTKIOHEHHUE
YHCIIOBOTO HabOpa; yMEHUE W3BIIEKaTh, HHTEPIPETUPOBATH
uHpopMalnio, MpeACTaBIEeHHYIO B  Tabimumax, Ha
auarpaMmax, rpadukax, OTpa)xarollylo CBOWCTBA peabHBIX
MIPOIIECCOB

Y SBIICHUH; IPEACTABIATH UH()OPMAIIMIO C TOMOIIIBIO TaOIHUIT
W IUarpamMM; UCCIIeq0BaTh CTATUCTUYECKHE JaHHBIC, B TOM
yyclie C TNpUMEHEHHEM rpapuueckux MeTOAOB U
AJIEKTPOHHBIX CPEJICTB;

[TPG8. YMeHue onepupoBaTh MOHATUSMU: CITyYallHBIA OIBIT
U ciy4aifHoe cOOBbITHE, BEPOSATHOCTh CIYyYailHOTO COOBITHS;
yMEHHE BEPOATHOCTh C
rpaduueckux MeTOJIOB; MPUMEHITh (GOPMYIIbI CIOKEHHS U
YMHOXXCHHSI BEpOSITHOCTCH, KOMOWHATOpHBIE (aKThl U

BBIYUCIIATH HUCIIOJB30BaHHECM

(GbopMyIlbI TIpH pEUICHUH 3aJ]a4;, OIICHHBATh BEPOSTHOCTHU

pealibHBIX  COOBITHH; 3HAKOMCTBO CO  CIy4alHBIMH

BCIIMYMHAMHA, YMCHHC IIPHUBOAUTL IIPHUMCPLI IMPOABICHUA
3aKOHA OOJIBIIMX YKCET B IIPpHUPOAHBIX
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1 OOIIECTBEHHBIX SBJICHUSAX;

[1P614. YMmenue BoIOUpaTh MOAXOSAIINN U3YUYEHHBIH METOT
JUIsL pelleHMs 3aJadd, paclo3HaBaTh MaTeMaTHYECKHE
(hakThI

1 MaTeMaTH4YeCKHe MOJEIH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSX, B HCKYCCTBE, YMEHHE IIPUBOJMUTH IPUMEPHI
MaTeMAaTUYECKUX OTKPBITUM POCCUHCKOM U MHUPOBOU

MaTeMaTHYEeCKOH HAayKHn

OK 04. D¢ dexTuBHO
B3a1MO/IEHICTBOBATh

1 paboTaTh B KOJUIEKTUBE Y|
KOMaH/Ie

JInyHOCTHBIE PE3yNbTaThl IOHKHBI OTPaXKaTh B YACTH:
LEHHOCTH HAayYHOI'O MO3HAHUs: OCO3HAHUE [IEHHOCTH
HAay4YHOH [N€ATEIIbHOCTU, TOTOBHOCTh OCYILIECTBIATH
MPOCKTHYIO M UCCJEAOBATEIbCKYIO JEATEIHHOCTD
WHUBUIYAJILHO U B TPYyIIE

MertanpeamMeTHble pe3yiabTaThl JOJKHBI OTPaXaTh:
OBnajieHue YHUBEpPCATbHBIMU KOMMYHHKATUBHBIMU
NIEUCTBUSIMU:

0) coBMeCTHas ACSITEIIbHOCTD:

- TIOHMMaTh M UCHOJIb30BaTh IMPEUMYIIECTBA
KOMaHIHOW ¥ MHAMBHUIYaIbHOHN paboThI;

- TpPUHMMATh LEJIW COBMECTHOM JAESTENbHOCTH,
OpPraHN30BBIBATh U KOOPJAUHUPOBATH JEUCTBHUS IO €€
JOCTHIKCHHUIO: COCTaBJIATh I1aH JIEHCTBHH,
pacrpenensaTh pojad C y4eTOM MHEHHM y4aCTHHUKOB
00CYKIaTh pPe3yIbTaThl COBMECTHON PabOTHI;
BBIMIONHATE  paboTy
B YCIIOBHSIX peanpHOro, BUPTYAJIBHOT'O

1 KOMOMHUPOBAHHOTO B3aMMOICUCTBHUS;

- KOOpAWHHUPOBATH u

[1P61. Brnagenue MeTomaMu J0Ka3aTelbCTB, alTOPUTMAMHU
pemieHust 3agad; yMmeHue (OpMyIHpOBaTh OMNpEesICHUs,
aKCHOMBI H IIPOBOJIUTH
JIOKa3aTeNIbHbIE PACCYXACHUS B X0JI€ PELICHM 3a/1a4;

[1PG7. cpeaHee
apudMeTHuecKoe, MeIuaHa, HauOoJiplllee W HauMEHbIIee

TCOPCMEI, MNPpUMCHATDL  UX,

YMeHue onepupoBaTb  MOHITHIMMU:
3Ha4YeHMs, pa3Max, AUCIEpPCHUs, CTaHAAPTHOE OTKJIOHEHHE
YHCIIOBOTO Habopa; yMEHUE H3BJIEKaTh, HHTEPIPETUPOBATH
nH(popMalMio,  TMpeACTaBIEeHHYHO B  Tabimumax, Ha
auarpaMmax, rpaukax, OTpa)xarollyto CBOWCTBA pealbHbIX
IPOLIECCOB

U SIBJICHUH; IPEJICTABIATh HHPOPMALIHIO C TOMOIIIBIO TaOJIHIL
U AMarpaMM; UccieloBaTh CTaTUCTUYECKUE JAHHBIE, B TOM
yyclie C [pUMEHEHHWEeM Trpa@HUuecKux METOJO0B U
AJIEKTPOHHBIX CPEACTB;

[1P68. YMeHue onepupoBaTh NOHATUSAMHU: CIIy4alHBIN OIBIT
U ciydaifHoe coObITHE, BEPOSATHOCTh CIy4YailHOrO COOBITHS;
yMEHue BEPOSITHOCTh  C
rpauyueckux MeTOJI0B; MPUMEHATh (GOPMYIIbI CIOKEHUS U

YMHOKEHHSI BEPOSITHOCTEH,

BBIYHUCIIATH HUCIIOJIB30BaHHUEM

KOMOWHATOpHbIE (AKTBl U
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- OCYHIECTBISATh TO3UTUBHOE  CTPATETHUECKOE
NOBEJICHHE B PA3JIMYHBIX CUTYAIUsIX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.
OBnajieHMe  yHUBEPCAJbHBIMM  PEryJIATUBHBIMHU
NIEUCTBUSIMHU:

T') IPUHATHE ce0st U APYTHX JIIOJCH:

- IPUHUMATh MOTHUBBI M apTyMEHTHI JPYTHX JIOJEH
IpU aHAJIN3€ Pe3yIbTaTOB JIEATEIILHOCTH;

- IpU3HaBaTh CBOE MPAaBO U MPaBO APYrux JrOAeH Ha

(GbopMyIIbI TIpH pENICHUM 3aJ]a4;, OIICHUBATh BEPOSTHOCTH

pealbHBIX ~ COOBITHH; 3HAKOMCTBO CO  CIy4alHBIMH
BEJIMYMHAMHU; YMEHHE TPHUBOJUTH IMPUMEPHl MPOSBICHUS
3aKOHa OOoJNBIINX qucen B HOPUPOAHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. Ymenue BpIOUpaTh NOAXOASIINN U3YUEHHBIN METO]
JUIsL peuleHus 3a/Jadd, paclio3HaBaTh MaTeMaTHYECKHe
(hakThI

U MaTCMAaTH4YCCKUC MOJICIIN B ITPUPOJHBIX H O6H.I€CTB€HHBIX

OLINOKU; ABJIICHUSX, B HCKYCCTBE, YMEHHE MPHUBOJIUTH IPHUMEPHI

- pa3BuBaTh  CHOCOOHOCTH  IMOHMMAaTh MHpP | MAaTEeMaTHYECKUX OTKPBITHH PpPOCCHHCKOM ¥  MHPOBOM

C TIO3ULIMU JPYTOro YeJoBeKa MaTeMaTH4YeCKON HayKu
OK 05. OcymectBnsats| JIMUHOCTHBIE — pe3ydbTaThl  JOJDKHBI  oTpaxkarh | [IPG1. Bnagenme meromamu J0Ka3aTeabCTB, aJrOPUTMaMU
YCTHYI0O W THUCBMEHHYIO| B YaCTU: 3CTETUYECKOIO BOCIIUTAHUS: pemieHust 3amad; ymeHue (OpMYIHPOBATH OMpPECIICHUs,
KOMMYHUKAIIIIO - O3CTETUYECKOE OTHOIICHHE K MHUpPY, BKJIKOYAas | aKCUOMbl M TEOPEMBbI, NPUMEHATh WX, IPOBOAMTH
HA TOCYJIapCTBEHHOM S3bIKE| ACTETUKY ObITa, HAYYHOIO W  TEXHHYECKOTO | JI0Ka3aTeJbHbIC PACCYKICHUS B XOJ/€ PEIICHUS 3a/ay;
Poccuiickoit ®enepanuu ¢ TBOpYECTBa, cCroprta, Tpyna u oOmecTtBeHHbIX | [IPO6. YMeHue pemaTh TEKCTOBBIE 3314l Pa3HBIX THUIIOB (B
Y4ETOM OCOOCHHOCTEH| OTHOIIICHMIA; TOM YHCJIE Ha MPOLEHTHI, JOJM U YacTH, HA JBHUKCHHE,
COLIMAJILHOTO - CHOCOOHOCTh BOCIPUHUMATH pPa3IMYHbIE BHIBI | pabOTy, CTOMMOCTh TOBAPOB W YCIYT, HAJOTH, 3a7add W3

1 KYJIbTYPHOI'O KOHTCKCTA

HCKYCCTBaA, CBOCTO

U JIpyruX HapoJoB,
BO3/ICHCTBUE UCKYCCTBA;

TpaauIlid W  TBOPYECTBO
ONIYIIaTh AMOIMOHAIBHOE

- YOeXIEHHOCTh B 3HAYMMOCTU JUIS JIMYHOCTH
1 00I11eCTBa OTEYECTBEHHOTO M MUPOBOT'O HCKYCCTBA,
THUYECKUX KYJIBTYPHBIX TpaguLui
Y HapOJHOT'O TBOPYECTBA

MeranpeamMeTHble pe3ynbTaThl JOJKHBI OTpaXaTh:

001acTH ynpaBiIeHUs TUYHBIMH U CEMEHHBIMU (prHAHCAMH);
COCTaBJIATh BBIPAXKCHUS, YpPaBHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBI II0 YCIIOBHMIO 33a/ayM, UCCIICAOBATh I10JIyYCHHOE
peleHne U OLEHUBATh PaBOINO0I00HOCTh PE3ybTaTOB;

[1P68. YMeHue onepupoBaTh NOHATHAMHM: CIyYaiHbBIA ONBIT
U ciydaifHoe coObITHE, BEPOSATHOCTh CIy4YailHOrO COOBITHS;
YMEHHUE BBIUUCIIATH BEPOATHOCTh C  MCIOJb30BaHHEM
rpauyueckux MeTOJI0B; MPUMEHATh (GOPMYIIbI CIOKEHUS U

YMHOXXEHUSI BEpPOATHOCTEH, KOMOWHATOpHbIE (AKTBl W
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OBjajicHHe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMHU
JCUCTBUSIMU:

a) oOmeHue: - OCYIIECTBISThH
BO BCeX cdepax KU3HHU;

KOMMYHUKAIIUU

- pacrno3HaBaTh HeBepOallbHbIE CPEICTBa OOILIEHUS,

IIOHUMAaThb 3HAa4YCHUC COoIIMaJIbHBIX 3HaKoOB,

pacro3HaBaTh MPEANIOCHUIKA KOH(THKTHBIX
CUTYaIlui U CMATYaTh KOH(MIUKTHL;
- Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOO TOUKY 3PEHHUS

C UCITIOJIB30BAHUCM SA3BIKOBBIX CPEACTB

(GbopMyIIbI TIpH pENICHUM 3aJ]a4;, OIICHUBATh BEPOSTHOCTH

peanbHBIX  COOBITHI; 3HAKOMCTBO CO  CIlydYallHBIMH
BEJIMYMHAMU; YMEHHE MNPUBOJUTH MPUMEPHI MPOSIBICHUS
3aKOHa OOJIBIINX qucel B MIPUPOTHBIX
M OOIIECTBEHHBIX SIBJICHUAX,

[1P614. YMmenue BoIOUpaTh NOAXOASAIINN U3YYCHHBIA METO/T
JUISL pelIeHus] 3aJladyd, paclo3HaBaTb MaTeMaTHYEeCKUe
(hakThI

1 MaTeMaTHYECKHUE MOJICTH B MPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUAX, B HCKYCCTBE, YMEHHUE IPUBOJUTH IPUMEPHI
MaTeMAaTUYECKUX OTKPBITMM POCCUHUCKOM UM  MHUPOBOU

MaTeMaTU4ECKOU HAyKU

OK 06.
rpaXk 1aHCKO-

[IposiBiATH,

[MaTPUOTHYECKYIO IO3ULHIO,
NIEMOHCTPUPOBATh
OCO3HAaHHOE MTOBEJICHUE
Ha  OCHOBE  POCCHICKHUX
JyXOBHO-HPaBCTBEHHBIX
[IEHHOCTEH, B TOM YHUCJIE
C yd4eToM TrapMOHHM3aLuy
MEKHAIIMOHAJIbHBIX

151 MEKPEJIMTHO3HBIX|
OTHOIIICHUH,

CTaAHAapPThI

MIPUMCHATDH

AQHTUKOPPYILUOHHOTO
MOBEICHUS

JIM4HOCTHEIC PE3YIbTATHI JOJIXKHBI OTpaxaTb
B 4aCTH:
- rpaxZ1aHCKOT' O BOCIIUTAaHUA: MMPUHATHUC

TPAAUIUOHHBIX HAIlMOHAJIBbHBIX, O6I.H€‘ICJ'IOB€‘I€CKI/IX
TYMaHHUCTUYCCKUX

" ICMOKPATUICCKUX LIGHHOCTGI\/JI;

-MIaTPUOTUYUCCKOTO BOCIIMTAHUA:

[IEHHOCTHOE  OTHOLIEHHE K TOCYAapCTBEHHBIM
CUMBOJIaM,  HUCTOPHMYECKOMY U  MPUPOJHOMY
HACJEAWIO, TAaMSATHUKAM, TPAIWLUSIM HapOJOB

Poccun, noctmxenussMm Poccun B Hayke, HCKYCCTBE,
CIIOpTE, TEXHOJOTHUAX U TPYAE;

MeranpeaMeTHble pe3ynbTaThl JOJDKHBI OTPaKaTh:
OBnanenne
JNIEUCTBUSIMHU:

YHUBEPCAIbHBIMU  PETYJIATUBHBIMU

[1P61. Brnagenue meTtomamu JOKa3aTelbCTB, aJrOPUTMAMHU
pemieHust 3agad; yMmMeHue (GOpPMYIHpPOBATH OIPEICICHHUS,
aKCHOMBI W TEOPEMBI, HPUMEHSATh HPOBO/INTH
JI0Ka3aTeJIbHbIC PACCYKACHUS B X0/1€ PEIICHHS 33/1a4;

[1P66. YMeHue pemath TEKCTOBBIE 3a/1a4l pa3HbIX TUIIOB (B

UX,

TOM 4YHUCJIC Ha MNPOUCHTHI, HOJIM M YaCTU, Ha JABUIKCHHC,
paboTy, CTOMMOCTH TOBAapOB U YCIIYT, HAJOTH, 3aJa4d W3
00JIaCTH yIpaBJICHHs TUYHBIMUA U CEMEHHBIMU (HHAHCAMHU);
COCTABJISITh BBIPAKCHUS, YPaBHCHHs, HEPABEHCTBA M HX
CHCTEMBI IO YCJOBHUIO 3a/Ia4d, HMCCIICJ0BATH MOJIYYCHHOE
peleHre U OLEHUBATh PABON0I00HOCTh PE3yNIbTaTOB;

I1PG67. cpenHee
apuMeTHUeCKoe, MeIraHa, HauOoJIbIlee W HaMMEHBIIEe

YMmenue OIICpHUPOBATH IIOHATUAMMU

3HA4YCHHs, pa3Max, JHUCICPCHUS, CTAaHAAPTHOE OTKJIOHCHHE
YKHCI0BOTO HaOOpa; yMEHUE H3BJIEKaTh, HHTEPIPETUPOBATH
TaONuIax, Ha

uH(pOpMAIINIO,  TMPEACTABICHHYIO B
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B) SMOLIMOHAJIBHBIN HMHTEJUIEKT, NpEeaNoJararomui
c(OPMHUPOBAHHOCTbD:
--CAMOCO3HAHHUs,  BKJIIOYAIOIIETO0  CIIOCOOHOCTb
IIOHMMATb CBOE SMOLIMOHAJIBHOE COCTOSHUE, BUIEThH
HaIlpaBJICHUS pa3BUTHUS COOCTBEHHOM
SMOLIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B cele;

- caMOperyJIupoBaHuUs, BKJIIOUYAIOIIETO
CaMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTh
3a CBOE IOBEJIEHHE, CIOCOOHOCTh aJalTUPOBAThCS K
SMOLIMOHAJIBHBIM ~ W3MEHEHUSM U IPOSABIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

- BHYTPEHHEY MOTUBALUH, BKIIIOYAIOIIEH CTPEMIICHHE
K JIOCTWJKEHUIO LEIu U YyCIeXy, ONTHUMH3M,
MHUIMATHBHOCTb, YMEHHME ACHCTBOBATH, MCXOISA W3
CBOHX BO3MOKHOCTEIH;

- SMIATHUH, BKJIIOYAIOMIEH CHOCOOHOCTh MOHUMATH
SMOILIMOHAIBHOE COCTOSIHME APYTUX, YUYUTHIBATH €0
IpU OCYILIECTBICHUH KOMMYHHKAIIUU, CTIOCOOHOCTh K
COUYBCTBHIO U CONIEPEKUBAHUIO;

- COLMAJIbHBIX HABBIKOB, BKIIIOUYAIOLIUX CIIOCOOHOCTh
BBICTPauBaTh OTHOILIEHHUS
C IPYTMMHU JIIOJIBMH, 3a00TUTHCSI, IPOSIBIISTH HHTEPEC

U pa3pemniaTb KOHOIUKTHI

auarpaMmax, rpadukax, OTpa)xarollylo CBOWCTBA pealbHBIX
IPOLIECCOB

U SIBJICHUIA; IPECTABIATH HHPOPMAIIHIO C TOMOIIBIO TaOIHII
U JMarpaMM; MCCie0BaTh CTATUCTUYECKUE JAaHHBIC, B TOM
qucie ¢ TNPUMEHEHHEM TpapUuecKuX METOOB U
AJIEKTPOHHBIX CPEJICTB;

[1P68. YMeHue oneprupoBaTh MOHATUAMU: CIydailHBIN OIBIT
U ciIydaiiHOe COOBITHE, BEPOSITHOCTh CIYYallHOrO COOBITHS;
yMeHHe BEPOSTHOCTh C

rpauueckux MeTOJI0B; MPUMEHITh (GOPMYIIbI CIOKEHUS U

BBIYUCIIATH HUCIIOJB30BaHHECM

YMHOXXEHUSI BEpPOATHOCTEH, KOMOMHATOpHBIE (AaKTBI WU
(dopMysIbl TpU pelICHUM 3a/ay; OLIEHUBATh BEPOATHOCTHU
pealbHBIX ~ COOBITHH; 3HAKOMCTBO CO  CIy4alHBIMU
BEJIMYMHAMH; YMEHHE IPUBOJUTH IPUMEPHI IPOSBICHUS
3aKOHA OobIINX qucen B MIPUPOJIHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMmenue BoIOUpaTh MOAXOAIINN U3YUYEHHBIH METO
JUIsL pelleHMs 3aJadd, paclo3HaBaTh MaTeMaTHYECKHE
(haxThI

1 MaTeMaTH4eCKHE MOJEIHN B IPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSX, B HCKYCCTBE, YMEHHE IPUBOJMUTH IPUMEPHI
MaT€MAaTUYECKUX OTKPBITMM POCCUMCKOM M MHUPOBOU

MaTeMaTUYeCKOH HayKH

OK 07.
COXPAaHEHUIO OKpY’KalolleH
Cpensl,
pecypcocOepekeHHIo,
IIPUMCHATH

ConelicTBOBAaTH,

3HaHHUA

JInyHOoCTHBIE  pe3ynabTaThl  JOJDKHBI  OTPakaThb
B YACTH: DKOJIOTHUECKOT'O BOCITUTAHHU
- AKTUBHOE HENPUSTHE IECHUCTBHI, IPUHOCAIINX BpPET

OKpY>Karolleu cpee;

[1P61. Brnagenue mMeTomaMu J0Ka3aTENbCTB, alTOPUTMaMH
pemieHust 3agad; yMmeHue (OpMyIHpOBaTh OMNpEesICHUs,
aKCHOMBI M TEOPEMBI, IPUMEHATH IIPOBOIUTH

AOKa3aTCIbHBIC PACCYKACHUA B XO0A€ PCUICHUA 3aaa4,

ux,
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00
[PUHIHITBL

U3MCHCHUU

KJIMMarTa,
OepexITUBOTO

MPOU3BOJCTBA, 3(H(HEKTHUBHO

eiicTBOBaTH
YPE3BBIYANHBIX CUTYALHSIX

B

- YMEHHE
3KOJIOTUYECKUE
JEVCTBUH, PEIOTBpPAILATh UX;

MIPOTHO3UPOBATh  HEOIArONMPHUSTHBIC

MOCJICACTBHUA MPCANIPUHHUMACMBIX

- paClIMpCHUC OIIblTa ACATCIbHOCTHU 9KOJIOTHYECKOH

HaIPaBJICHHOCTH,

MeTtanpeaMeTHbIe Pe3yJIbTaThl JOJKHBI OTPaXKaTh:
Osnanenue YHHUBEPCATbHBIMU y4eOHBIMU
[TI03HABaTEJIbHBIMH JIEHCTBUSIMH:

0) 60a30BbBIC UCCIIEAOBATEIIBCKUE ICHCTBUS:

- pa3pabaTpiBaTh IUTAH  PEIICHHUS  TPOOJIEMBI

C y4YeTOM aHajgu3a WMEIONMUXCS MaTepHaIbHBIX
Y HEMaTepuaIbHBIX PECYPCOB;

- OCYIIIECTBIISTH LIeTICHANPaBIEHHBINA MOUCK MepeHoca
CPEICTB u croco6oB NencTBUS
B ITPO(ECCHOHANBHYIO CPEY;

- YMETh IEPEHOCHTh 3HAHHWS B II03HABATEIHHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEILHOCTH;
OBnaneHue yHUBEPCATIbHBIMH KOMMYHUKATHBHBIMU
EUCTBUSIMU:

0) coBMeCTHasl ACSITCIIBHOCTD:

- nOpcayiaratb HOBBIC TIIPOCKTHI, OLCHUBATL HIACHU

C IIO3UIINHU HOBU3HBI, OpI/IFI/IHaJII:HOCTI/I,
MPaKTUYECKON 3HAUUMOCTH;

OBnajgeHne  YHUBEPCATbHBIMH  PETYJIATUBHBIMU
NIEUCTBUSIMHU:

0) CaMOKOHTPOJIb:
- HaBaTb OHLCHKY HOBBIM CHUTyallUdM, BHOCHUTH
KOPPEKTUBBI B

COOTBETCTBHUEC PE3YJILTATOB LCIISIM

JACATCIBHOCTD, OLICHUBATH

[1P64. GbyHKIHA,
HenpepbIBHAs  QyHKIHS, nepBooOpazHas,
OIIpEICTICHHBI MHTETPAJ, YMEHUE HAaXOIUTh MPOU3BOIHBIC
JJIEMEHTApHBIX  (PYHKUMH,  HCHOJB3YS  CHpPABOYHBIC
MaTepHaIIbl; HCCIEIOBATh B MMPOCTEHINNX CIydasix (hyHKIIHA

Ymenue ONCpHUPOBATL IMOHATHUAMU:
IMponu3BOaAHAA,

Ha MOHOTOHHOCTb, HAXOJWUTh HAUOONBIINE ¥ HAUMEHBIIHE
3HaYeHHUs (YHKUUH; CTPOUTh TpaUKH MHOTOUWIEHOB C
UCIOJb30BAaHUEM allapara MaTeMaTHYeCKOro aHaJIn3a;
INPUMEHATh TPOU3BOAHYIO TIPU pELIeHHH 3a7ad Ha
JBI)KEHUE; PElIaTh IPAKTUKO-OPUEHTUPOBAHHbIE 331a4d Ha
HauOoJbIINEe ¥ HAMMEHBIIME 3HAYEHUS, Ha HaXOXKICHHE
MyTH, CKOPOCTU U YCKOPEHHS

[1P65. Ymenue omnepupoBaThb MOHATHUSMH: pallMOHAIbHAs
(dbyHKIMS, TMOKa3aTenbHas (QYHKIMSA, CTENeHHas (QYHKIIHS,
aorapudmuueckas byHKIMS,
¢byHKIMH, oOpaTHBIE (YHKIUH, YMEHHE CTPOUTH Ipaduku
U3YYEHHBIX  (YHKUUH, MCIONb30BaTh TIpaduKkud IpH
U3YyYEHUH pOLIECCOB
U 3aBUCUMOCTEH, MU pelIeHUH 3aJad U3 APYruX y4eOHbIX

TPUTOHOMETPHUECKHE

MPEeIMETOB M 3a7a4 W3 PEAbHOW IKW3HU; BBIPAKATH
(dhopMyliaMy 3aBHCHMOCTH MEXK/y BEJTMUNHAMU;

[TP66. YMeHue pemath TEeKCTOBBIC 3a/1a4l Pa3HBIX TUIIOB (B
TOM YHWCJ€ Ha MPOIEHTHI, JOJM U YacTH, Ha JBUKCHHE,
paboTy, CTOMMOCTb TOBAapOB M YCIYT, HAJIOTH, 33/1a4dl U3
00J1acTy yrnpaBlieHUs JIMYHBIMU U CEMEUHBIMU (DMHAHCAMMU );
COCTaBIISITh BBIPAKEHUS, YPAaBHEHWsS, HEPABEHCTBA WU HX
CUCTEMBI IO YCJIOBHIO 3aJaud, WCCIEJOBATh IMOITYYCHHOE

PCUICHUC U OLICHHUBATDH HpaB,Z[Ol'IOI[06HOCTB PE3YIbTATOB,
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[1P614. Ymenue BbIOUpaTh NOAXOASIINN U3YYEHHBIN METO
JUIsL peuleHMs 3a/Jadd, paclo3HaBaTh MaTeMaTHYECKHE
(bakTbI

U MaTeMaTUYeCKHUEe MOJIENIH B MPUPOJIHBIX M OOIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHE MPUBOAUTH IPUMEPHI
MaT€MAaTUYECKUX OTKPBITMM POCCUHCKOM UM  MHUPOBOU

MaTeMaTU4ECKOU HayKU

IIK 2.1. OpranusoBbIBaTh
paboThI 10
6ecriepeboitHOMY
HHEpProCHA0KEHUIO
CEJIBCKOXO35MCTBEHHOI O
NPEIIPUSATHS.

3HaTh CBEJIEHUS O INPOU3BOACTBE, Iepenaye u
pacnpenesneHun ANEKTPUYECKOU SHEPIruy;
TEXHUYECKHUE XapaKTepUCTUKU MPOBOJOB, Kabenei
U METOJIMKY UX BBIOOpA JI1 BHYTPEHHUX IMPOBOJIOK
U KaOeNnbHbIX JIMHMIA; METOJMKY BbIOOpa cXeM
TUIOBBIX  PAMOHHBIX M HOTPEOUTEIBCKUX
TpaHC(OPMATOPHBIX TMOACTAHIUHI, CXEM 3alUThI
BBICOKOBOJIbTHBIX M HM3KOBOJIbTHBIX  JIMHUIA;
IpaBUiIa YTUIM3AUMM W JIMKBUJALUH OTXOJOB
3IIEKTPAYECKOTO XO03SHCTBA. YMenus
paccuMThiBaThb HAarpy3kd M TOTEPU DSHEPIUHU B
AIEKTPUYECKUX CETSAX;

OBnazeTh HaBBIKOM COOPKHU AJEKTPUUYECKUX LENEH.
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1.3.060cHoBanue yacoB BapuaTuBHoi yactu OIIOII-II
BapuaTtuBHas 4acTh OTCYTCTBYET

2. CTPYKTYPA U COAEP KAHUE JUCIIUITJIMHBbI
2.1. O0beM JMCUMIIMHBI M BUBI Y4e0HOIl padoThI

Buj yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI POrpaMMbl AU CHUILINHBI 340

B T.4.

KoM6unupoBaHHbIE 3aHIATHS 252
[IpaxTrueckue 3aHATUA 114
OcHoOBHOe cofiepkanne” 322
IpodeccnonanbLHO OPHEHTHPOBAHHOE COAepKaHUE (COTepKaHUE 9
NPHUKJIATHOTO MOY.I51)°

Ipome:xyTounas aTTecTanus (3k3aMen)° 6

4OcHOBHOE coeprkaHHe BKIIOUAET COAepKaTeNbHbIE JIMHAM II0 yaeOHOMY IpeaMeTy «MatemaTnka» (6a30BEIi ypoBeHb) DenepannHoii 06pa3oBaTeNbHOH IPOTPAMMEI CPEIHETO
oOriero oOpa3oBaHus, YTBEpXKICHHOM pruka3oM MuHucTepcTBa mpocerienus Poccuiickoit @eneparuu ot 18 mas 2023 r. N 371 (B penakunu IIprkaza Munnpocsemenus Poccun
oT 9 okTs0pst 2024 . N 704).
*TpodeccronanbHo OPHEHTHPOBAHHOE cofiepKaHne MOJKET OBITH pacmpeneneHo o pasnenam (Temam)
WM CKOHLIEHTPUPOBaAHO B pazzene [IpuknaaHoi Moayib.
édopma POMEKYTOUHOM aTTECTAIMH M KOJIMYECTBO YaCOB, OTBOAMMBIX Ha ee MPOBEICHHE, PErIAMEHTUPYIOTCS yueOHbIM mianoM OIT CTIO.
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2.2. Conep:xxkanue gucuuniauasl OY/.03. MaremaTuka

O0s13aTenbHas yueOHast Harpy3ka

Konasr koMmIieTeHITNH,

(hOpMHUPOBAHUIO KOTOPBIX
CIIOCOOCTBYET DJIEMEHT

= MarepuanbHoe U
E HaumenoBanue pasziesnos npodecCUOHAIBHOTO [PpOrpaMMbI UH(POPMALIUOHHOE
S MOJYJIsA, TeM U 3aHsaTuid mo M/IK E ) = oOecrieueHue
2, g g @ é 3aHATUI
= g . 5 OK TIK
& = 5
o A =
1 2 3 4 5 6 7
1 cemecTp
Pa3znea 1. IloBTOpeHne Kypca MAaTeMATHKH OCHOBHOM IIKOJIbI
BBEJIEHHUE. MaremaTHKa B HayKe, TEXHUKE.
-MaTe€MaTHKa B HAyKe, TEXHUKE. IKOHOMUKE,
UHGOPMAIIMOHHBIX TEXHOJIOTHSIX U IPAKTHUECKON
NeSTEIbHOCTH.
-11eNM ¥ 3a/1aun u3ydeHus marematuku B CI1O.
JelicTBUTEIbHBIE YNCJIA. OKO1
. oul
- LleJIbl€ U pallMOHAJIbHBIC YUCIIA 2 KomOuHupoBaHHbIH ypok OK04 etp 10-15
-IEACTBUTENIbHBIEC YHCIIa
-IEACTBUS HaJl MOJIOKUTEILHBIMU U
OTpHULATEIbHBIMU YHCJIaMU, OOBIKHOBEHHBIMH U
JECITUYHBIMU JPOOSIMHU.
-JICHCTBUS CO CTETEHAMU, (POpMYIIbI
COKPAILEHHOTO YMHOXECHHUSI.
I13 Nel [eiicTBHS HAX AeHCTBUTEJIbHBIMHA 5 YPOK COBEPILICHCTBOBAHUS 3HAHUM, OKO1 ouil
YHCIAMU YMEHMI U HaBBIKOB OKO05 ctp 10-15

18




I puéan:xeHHbIe BHIYUCICHUS
IIpouneHTHbIE BHIYMCIEHHSA
- a0COJIOTHAS TOTPELTHOCTb.
- OTHOCHUTEJIbHAS TTOTPEIIHOCTb. . OKO07 oni
. 2 KomOuHupoBaHHBIH ypok
- IOTPEIIHOCTH BHIYMCIIEHUIN OKo04 ctp 10-15
- IPOCTBIE MPOLICHTHI, Pa3HbIE CIIOCOOBI UX
BBIYMCIICHUS.
- CJIOXHBIE TIPOIIEHTHI
*T13 Ne2 Haxo:kneHue npudJINKeHHOT 0 9 YPOK COBEPIICHCTBOBAHUS 3HAHMIA, gigé MK 2.1 onil
3HAYECHUs BeJIUYUHBI IPU pacyerax. YMEHUH U HaBBIKOB ctp 15-19
YpaBHeHHS U HEPABEHCTBA.
-TMHEWHBIE, 5 Ko . OKO01 0)401
- KBaJIpaTHBIE, OMOHHHPOBAHHRII ypox OKo04 ctp 10-27
-IpOOHO-IMHENWHbIE YPaBHEHUS U HEPABEHCTBA
CucTeMbl JIMHENHBIX YPABHEHUH U
HepPaBeHCTB.
-CTIOCOOBI PEIICHUS CUCTEM JIMHEHHBIX . OKO1 ounil
. 2 KoMOuHMpoBaHHBIN ypOK
ypaBHEHUH, OKo04 ctp 10-27
-CIIOCOOBI PEIIEHUS] CUCTEM JTMHEWHBIX
HEPABEHCTB.
113 Ne3 Jluneiinbie, KBaJApaTHbIE, IPOOHO- 5 VYPOK COBEpILIEHCTBOBAHUS 3HAHMI, OKO1 IK 2.1 onil
JINHeHHbIe YPABHEHUS U HEPABEHCTBA YMEHUH U HaBBIKOB OKO07 ctp 10-27
113 Ne4 Pemienne cucreM JIHHEHBIX 5 YPOK COBEPIICHCTBOBAHUS 3HAHM, OKO1 IK 2.1 oul
YPaBHEHHI U HEPABEHCTB YMEHMI U HaBBIKOB OKO06 ctp 10-27
Pa3zgea 2. OcHoBbl TpUroHomeTpun. Tpuronomerpuueckue pyHKuuun
Cunyc, KOCHHYC, TAHTCHC H KOTAHT€HC . OKO1 oul
. 2 KomOuHMpoBaHHEIN YpOK
AeHCTBUTEJIBHOI0 YHCJIA OKO05 cTp 48-53
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- paJviaHHas Mepa yria
- BpalaTeIbHOE JIBH)KCHHE

- CUHYC, KOCUHYC, TAHT€HC 1 KOTAHI'€HC
JNEUCTBUTEILHOTO YHCIIa

- 3HAUYCHUSA U 3HAKH 110 LIGTBepTSIM

10 *T13 NeS IIpeodpa3oBanue BbIpaKeHHId, . OKO1 IK 2.1
coJepKaluX TPUTOHOMeTpUYecKre PyHKIHMHU ¥pox COBepmei{ CTBOBAMI SHAHHIIL, OKO05 ont
. YMEHMI U HaBBIKOB cTp 48-53
AefiCTBUTEILHOIO YHCIa
11 OcHOBHbIE TPUTOHOMETPHYECKHUE TOXKIECTBA.
- OCHOBHbIE TpHFOHOMeT[ineCKHe TOXKECTBA ) OKO1 ol
- (hOpMYJIIBI COOTHOLIICHUN MEXKITY KomOuHupoBaHHBI ypok OKO04 c1p 48-53
TPUTOHOMETPUYECKHUMHU (PYHKIUSMHU OHOTO
aprymMeHra
12 IIpeoOpa3oBanne TPUrOHOMETPHYECKHUX
BbIPaKeHHH.
-(bopmyIbl cUHyca, KOCHHYCa M TaHTeHCa KoMGHRUpOBAHHEL YpOK OKO1 oul
MIOJIOBUHHOTO YTJIa, OKO04 ctp 48-53
-(hopMyJibl IpeoOpa30BaHUs IPOU3BEICHUS B
CyMMY WJIH Pa3HOCTb
13 113 Ne 6 OcHOBHBIE TPUTOHOMETPHYECKHE VYpoK coBepIIEHCTBOBaHUSI 3HAHU, OKo02 IK 2.1 oul
TOXK/AeCTBA YMEHHIA U HABBIKOB OKO05 ctp 53-65
14 DopmyJibl IPUBEICHUS.
-bopmyna nmpuBeeHUS C CHHYCOM, C KOCHUHYCOM, OKO1
C TAHI'€HCOM, C KOTaHI'€HCOM, KomOuHupoBaHHbIH ypok OKO05 ON2 ctp 26-27
-rabauna Gopmys MPUBEICHHUS. OK04
15 113 Ne 7 Dopmy bt npHBexeHms VYpoxk COBepIHefICTBOBaHI/Ifl 3HAHUH, OKO1 IK 2.1 ON2 crp 27-32
YMEHMI U HaBBIKOB OKO05
16 @DopMyJibl TPUTOHOMETPUYECKUX (PYHKIM I KoM6unmpoBaHHbIN ypoK OKO1 ONn2 crp 27-32
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- (hOpMYJIBI CYMMBI ¥ Pa3HOCTH JIBYX apI'yMEHTOB OKO05
- TPUTOHOMETPUYECKUE (DYHKIIUH JTBOHHOTO
aprymMeHTa
17 ®opMyJabl TPUTOHOMETPUYECKHX (yHKIHIT
- TPUTOHOMETpUYECKHEe (PYHKIIUU TTOJIOBUHHOTO
. OKO1
aprymeHra KoM6unmpoBaHHbIN ypoK OKO5 ON2 ctp 107-118
- (hopmyiel mpeoOpa3zoBaHusl MPOU3BEACHHS B
CYMMY M pa3HOCTb U HA000POT
18 *II3 Ne 8 IIpeoOpa3oBanue npocTeunumx VYpoxk COBepHIe‘IJ—ICTBOBaHI/ISI 3HAHUH, OKO1 IK 2.1 OM2 cp 107-118
TPUTOHOMETPUYECKHX BbIPasKeHH YMEHUH U HaBBIKOB OKO05
19 13 Ne9 IlpeoOpa3zoBanust npou3BeeHUs B VYpok coBepIlIeHCTBOBAHMS 3HAHUIMA OK06
] . ’ OKO5 ON2 crp 107-118
CYMMY M pPa3HOCTb H HA000POT YMEHUH 1 HaBBIKOB
20 YucnoBass GpyHKIHSA
- TIOHSITUE YUCIOBOW (QYHKIMH, 0OpaTHOU OK 01
Byt . KoMOuHMpoBaHHBIN ypOK OK04 ONn2 ctp 107-118
- 00J1acTh ONPEIEIICHUS] © MHOYKECTBO 3HAYCHHUI
- crioco0BI 3aaHus (PYHKIUU
- HIOCTpoeHHE TpaduKOB (PyHKIIHIA
21 CaoiicTBa pyHKIMH
- MOHOTOHHOCTb OK 01
- YeTHOCTb, HEYETHOCTh KomOuHupoBaHHbIH ypok OK04 ON2 ctp 118-125
- IEPHOANIHOCTh
- OTPaHUYCHHOCTD
22 CaoiicTBa QpyHKIMH
- BO3pacTaHKEe U YObIBaHHUE (PYHKITUN KomOuHMpOBaHHBIN YPOK OK 04 ON2 ctp 125-138
- MAKCUMYM ¥ MUHUMYM (QYHKIHH
23 . OK 01
Tpuronomerpuyeckne GpyHKIHH. KomOunupoBaHHbI ypok OK 02 ON2 ctp 125-138
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-cBOIcTBa M rpaduku QyHKIUK y = COS X, ¥ = Sin
X,
y=1tgX,y=ctgXx.

24 IIpeoopa3oBanne rpagukoB [K 2.1
TPUTOHOMETPUUYECKUX PyHKIMIA
- HCCJIEIOBAaHUE U MTOCTPOEHHE I'papuKoB 2 KoMOunmMpoBaHHBIN ypoK OK 05 ON2 ctp 125-138
TPUTOHOMETPUYECKUX (PYHKIIUH.
-rpauKu ¥ IPOU3BOICTBEHHBIE MPOLIECCHI
25 I3 .1\1'910 Tpuronomerpuyeckne QPyHKIUH, HX 5 Ypox COBepmefICTBOBaHm 3HAHUI, OK 05 IK 2.1 OM2 crp 125-138
cBOlicTBa M rpauKu. YMEHUH M HaBBIKOB
26 Tpuronomerpunyeckne ypaBHeHHsI.
i . OKO1
-IPOCTEHIINE TPUTOHOMETPUIECKHE YPaBHEHUS 2 KomOuHMpoOBaHHEIN YpOK OK04 ON2 ctp 125-138
- QpKCHHYC, apKKOCUHYC, apKTaHTEHC
27 TpuroHomeTrpuveckue ypaBHeHHUsl.
. OKO1
-METOJIbI PEIICHUS TPUTOHOMETPHUSCKUX 2 KomOuHMpOBaHHBII YPOK OKO05 ON2 ctp 125-138
YpaBHEHUH.
28 Tpuronomerpunyeckne HepaBeHCTBA. OKO1
-METOJIbI PEIICHUSI TPUTOHOMETPHUSCKUX 2 KomOuHMpOBaHHBIN YPOK OKO5 ON2 ctp 125-138
HEPaBEHCTB OKo04
29 CucreMbl TPUTOHOMETPHYECKHX YPABHEHUH 1 OKO1
HEPABEHCTE. 2 KoMOuHMpoBaHHBIN ypOK OKO5 ON2 ctp 125-138
- METOIBI PEIICHUS] CHCTEM TPUTOHOMETPUYECKIX OK04
YpaBHEHUH U HEPABEHCTB
30 *I13 Nell Pemenne mpocTedmmx VoK COBEDIICHCTEOBAMIS SHARI OKO1 IK 2.1
TPUTOHOMETPHYECKHUX YPABHEHUH H 2 P P . ’ OKO5 ON2 ctp 125-138
YMEHUH 1 HaBBIKOB
HEPaBEeHCTB. OK04

Pa3zgea 3. KommiekcHble Yyucjia
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31

IloHATHE KOMILIEKCHOTO YHCJIA.

-COIPSIKEHHBIE KOMHJEeKCHLIe qyucia, KoM6uHIpOBaHHELH Ypok OK4 OMI crp 27-31
-apudMeTHIeCKe TEHCTBUS C KOMIUIEKCHBIMU
YUCITaMHU
32 dopMma 3anMCH KOMILJIEKCHOI0 YHCJIA.
-r€OMETPHUYECKAs], TPUTOHOMETPUUECKAs, KoMGUHHpOBaHHbIi POk OK4 OMI crp 27-37
anreOpandeckas (popMbl 3aITUCH KOMITJIEKCHOTO OK5
qucla.
33 JlelicTBHS HA KOMILJIEKCHBIMHU YU CJIAMM. IIK 2.1
- OCHOBHBIE CBOMCTBA CJI0KEHUS KOMIUIEKCHBIX
e, KomOuHMpOBaHHBIN YPOK OK4 OMUl ctp 27-31
- YMHOXEHUE KOMIUJIEKCHBIX UHCET,
-OCHOBHBIE CBOICTBA YMHOKEHHSI KOMIUIEKCHBIX
YHCell.
34 . . OKO1 IK 2.1
113 Nel2 [leiicTBusi HAi KOMILIEKCHBIMH YPOK COBEPIICHCTBOBAHUS 3HAHMI,
. OKO05 OWU1 ctp 27-37
YHCJIAMU YMEHUH U HABBIKOB
Paznen 4. IlpsiMble 1 NJIOCKOCTH B MPOCTPAHCTBE.
35 Crepeometpus. [lapanielbHOCTh NPSIMBIX H
IVIOCKOCTel
- OCHOBHBIE MOHATHUS CTEPEOMETPUU OKO1
- OCHOBHBIE aKCHOMBI CTEPEOMETPUH KomOuHMpOBaHHBIN YPOK OKO5 ON2 ctp 185-191
- NTapaJuIeIIbHBIE IIPSIMBIE B IPOCTPAHCTBE OK04
- IPU3HAK NAPAIUICTLHOCTH MPSIMBIX
- IPU3HAK NapaJUIEIbHOCTH MPSAMOU U TIIOCKOCTH
36 v . OKO1 IK 2.1
I13 Ne 13 IHapaJjieJ bHOCTD NPAMBIX U POK COBEPILICHCTBOBAHUS 3HAHUM, OKO5 OM2 c1p 185-191

IJIOCKOCTEeH

YMEHHI 1 HAaBBIKOB
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37

IlepneHAUKYJIAPHOCTD NPAMBIX U IJIOCKOCTEH
- IEPIEHIUKYJIAPHOCTD IPSIMBIX B IIPOCTPAHCTBE
- IPU3HAK NEPIECHIUKYJIAPHOCTH IPSIMOU U
IJIOCKOCTH

- IOCTPOCHUE NEPIEHIUKYIIPHBIX NPSIMON U gi 0051
IUIOCKOCTH 2 KomOuHupoBaHHBIH ypok OK04 ON2 ctp 191-199
- CBOWCTBA MEPHEHIUKYIISPHBIX MPSIMOU U
IUIOCKOCTH
- IEPIEHIUKYJIAP U HAKJIOHHAs
- TeOpeMa O TpeX MEePHEHAUKYISIpax
- IPU3HAK NEPIIEHIUKYISIPHOCTU IUIOCKOCTEN
38 *II3 Ne 14 IlepnieHAMKYJIAPHOCTD NPSAMBIX U 9 YPOK COBEPIICHCTBOBAHUS 3HAHUIA, 8? 0051 MK 2.1 O2 crp 191-199
IJ10CKOCTel YMEHHH U HABBIKOB OKO04
39 I'eomeTpuueckue npeodpa3oBaHus
NPOCTPAHCTBA.
PacrnionoxxeHne npsiMbIX U IMJI0CKOCTEN
- NapaJuIeIIbHBIN IIEPEHOC OK 01
- CUMMETpPUSI OTHOCHUTEJIBHO TJIOCKOCTH 5 KoMOHHIPOBAHHB YpOK OKO05 OM2 c1p 191-199
- MapajuIeIbHOE IPOECKTUPOBAHNE OKo04
- 1300pakeHNe MPOCTPAHCTBEHHBIX (PHUTYP
- YTOJI MEXAY NPSIMOH U MJIOCKOCTBIO
- YTOJI MEX1Y IMJIOCKOCTAMU
- YTOJI MEX/1y CKpPEIIHBAIOUIMMHUCS IPSIMBbIMU
40 *TI3 Ne 15 I'eomeTpruyeckne npeodpa3oBaHus 5 Ypoxk COBepI_HefICTBOBaHI/I}I 3HaHUM, OK 05 IIK 2.1 OM2 crp 191-199
NPOCTPAHCTBA. YMEHUH 1 HaBBIKOB
Pasnen 5. KoopanHaThl H BEeKTOPbI
41 Koopaunartsl B mpocTpancTse. ‘ 2 ‘ KomOuHupoBaHHBIH ypok OK4 OWU1 ctp 263-277
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-[IPSIMOYTOJIbHAsI CUCTEMAa KOOPAUHAT B
IPOCTPAHCTBE
- PacCTOSIHUE MEXKAY IBYMsI TOUKaMHU

42

BexkTopbl B npocTpaHcTBe

- BEKTOPBI, UX KOOPJAUHATHI

- MOZlyJIb BEKTOpa

- PaBEHCTBO BEKTOPOB

- CJIO)KCHHE BEKTOPOB

- YMHO>KECHHUE BEKTOPA Ha YUCIIO

KomOuHupoBaHHBIH ypok

OKO02
OKO05

OU1 ctp 263-277

43

BexTopb! B npocTpaHcTBe

- pa3noKeHHe BEKTOpa M0 HAIIPaBJICHUSIM
- ICUCTBUS C BEKTOPaMHU, 33 JaHHBIMH
KOOpJIMHATAMHU.

KomOuHMpOBaHHBIN YPOK

OKO1
OKO05

OMUI cTp 263-277

44

CkansipHoe npon3Be/ieHHuEe BEKTOPOB.
-CKaIIIpHOE MIPOU3BEICHHE, €TO CBONCTBA U
BBIUMCIICHHE,

-CKaJIIpHOE MTPOU3BEICHHE, €T0 CBONCTBA U
BBIUHCIICHHE,

-CKaJIIPHOE ITPOU3BEICHHUE B KOOPJMHATAX,
-BEKTOPHOE MPOM3BEICHNE BEKTOPOB

-BEKTOPHOE MPOCTPAHCTBO B MPOPECCUOHATIBHBIX
3ajavax,

- BEIYHCJICHUE BEKTOPOB.

KomOuHupoBaHHbIH ypok

OKO1
OK04

OU1 ctp 263-277

2 cemecTp

45

BexTopHoe npocTpaHcTBO B
npodeccuoHaIbLHBIX 3a1a4Yax.

- HCIIOJIB30BAHNE BEKTOPHOTO U KOOPAUHATHOTO
METO/1a IPU PEIIEHUU CTEPEOMETPUUECKHX 3a]1au

KomOunupoBaHHbI ypok

OK1

OU1 ctp 263-277
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46

*II3 Ne 16 Borunciaenune BeKTopoB. CrajsipHoe
npou3BeJeHue BEKTOPOB

Ypok cOBEpILIEHCTBOBAHUS 3HAHUM,
YMEHUH U HaBBIKOB

OKO1
OKO05

IK 2.1

OWU1 ctp 263-277

Pasnen 6. Crenenn u kopuu. CTeneHHasi, nokasareJbHas 1 jiorapugmuyeckasi pyHkumun

47 KopeHnb n-oii crenenu u ero cBoiicTea
- OIIPEZIEJICHHE KOPHS T-OM CTEIIEHU KoMOunmMpoBaHHBIN ypoK OK 04 OWU3 ctp 45-59
- CBOMCTBA KOpHEH
48 IIpeo6pa3oBaHue HPPALHOHATBHBIX
CTeNeHHBIX BbIPAKEHHUIA.
Metoapl  mpeoOpa3oBaHUs — MPPALUOHAIBHBIX
CTEIIEHHBIX BBIPAXKCHUI:
-npuBeeHHe MOAO0HBIX B MOJAKOPEHHOM
BBIPaKeHUH,
-BbIHECEeHHe 0011Iero MHOKUTEJISI B KomOuaMpoOBaHHEIN ypOK OK 04 OMN3 ctp 45-59
MOJKOPEHHOM BbIPa:KeHUH,
-BHeCeHHe 001ero MHOKUTEJIS M0/l KOPEHb,
-BbIHECEHUe 0011ero MHOKUTEJISI U3-T0/] 3HAKA
KOpHS,
-3aMeHa HPPALMOHAJIBLHOI0 BbIPAKEHUS HA
CTerneHHoe BbIpazKeHMe.
49 *I13 Ne 17 IIpeoOpa3zoBanne MPppaMOHAIbHBIX N T ——— IK 2.1
CTeNEeHHbIX BbIPa:KeHU . | OKO1 OKO05 ON3 ctp 45-59
YMEHHI U HABBIKOB
50 CreneHs U ee CBOICTBa
"omp eﬂeneHHevCTeneHH KomOuHMpOBaHHBIN YPOK OKO1 OK04 OMU3 ctp 45-59
- CTENIEHb C JEHCTBUTENIBHBIM [1I0KA3aTEIEM U €€ OKO05
CBOMCTBA
>1 CreneHb u ee cBoiicTBa KoM6unmnpoBaHHbIN ypoK OKgIKS;«M OU3 ctp 45-59
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- METO/IbI PELLIECHHS CTENEHEN C IEMCTBUTEIbHBIM
IOKa3aTejIEM

52

II3 Ne 18 CteneHb U ee cBOICTBA

YPOK COBEPIICHCTBOBAHUS 3HAHU,
YMEHHH U HaBBIKOB

OKO01 OKO05

IK 2.1

OU3 crp 45-59

53

Pemienue ypapHeHHil BBICIIMX CTEIEHEH.
-pa3I0’KEHNE MHOTOYJICHA HA MHOKUTEIIH,
-OCHOBHBIE

METO/IbI PELIEHUS YPABHEHUH BBICILINX CTEIICHEN
C LIETIBIMU U PALIMOHATIBHBIMHU KOA(PPHUIIMEHTAMH.

KomOuHupoBaHHBIH ypok

OKO01 OK04
OKO05

OU3 crp 45-59

54

Pemenye HepaBeHCTB BbICIIHMX CTENEHEH
-METO/J] UHTEPBAJIOB,

-OCHOBHBIE

METO/Ibl PEIICHHS HEPABEHCTB BHICIIMX CTEIICHEH
C IEJIBIMH U PAIMOHAIBHBIMU KOA(DPHUITHEHTAMHU.

KomOuHMpOBaHHBIN YPOK

OKO01 OK04
OKO05

IK 2.1

OMU3 ctp 45-59

55

113 Ne19 Pemienue ypaBHeHHUil 1 HEPABEHCTB
BBICIIMX CTENEeHeH

YPpoK COBEPILICHCTBOBAHUS 3HAHUI,
YMEHUH U HaBBIKOB

OK 05

IIK 2.1

OWU3 ctp 45-59

56

HppanuonajibHbie ypaBHeHUs!

-OCHOBHBIE METObI PELICHUSI UPPAIIMOHATIBHBIX
ypaBHEHUH,

-ME€TOJ1 BO3Be/IeHUsI 00enX yacTeil ypaBHEHUS B
OJTHY U Ty %€ CTEIICHb,

-METO/] BBEJICHHsI HOBOM IIEPEMEHHOM,

-METOJ] pa3I0kKEeHUs Ha MHOKUTEIIH.
-(pyHKIIMOHATBHO-TPaGUISCKUNA METO/I.

KomOuHupoBaHHbIH ypok

OK 01

OWU3 ctp 45-59

57

HppannonajibHble HEPABEHCTBA

-CBOMCTBA UPpaLlMOHAIbHBIX HEPABEHCTB
-OCHOBHBIE METObI PEILICHUS UPPALMOHATIBHBIX
HEPaBEHCTB,

-METO/Jl BBEJICHHsI HOBOM IIEPEMEHHOM,

KomOuHMpOBaHHBIN YPOK

OKO01 OK04
OKO05

OMU3 ctp 45-59
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-METOJ] pa3JI0KEHUS HA MHOKUTEIIH.
-(pyHKIIMOHABHO-TPadUIECKUI METOI.

58 HppaunonaibHble ypaBHEHNs, HEPABEHCTBA
K01 OK04
1 X CHETEMD 2 KomOuHMpOBaHHBII YpOK OKO1 OKO OMU3 ctp 45-59
-OCHOBHBIE METOJIbI PELLIEHUS CUCTEM OKO05
UppalMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
59 I13 Ne 20 lieme}me HPPALHOHAIBHBIX 9 Ypoxk COBepI_He\I’-ICTBOBaHI/ISI 3HaHUM, OKO1 OKO5 IK 2.1 O3 c1p 45-59
YPaBHeHHIi 1 HEPABEHCTB M UX CHCTEM YMEHUH 1 HaBBIKOB
Pa3znen 7. YpaBHeHUs] M HEPAaBEHCTBA
60 PaBHOCHJILHOCTH YPABHEHH U HEPABEHCTB.
-00 i OKO01 OK04
ODTIHE METOIB PEMICHHA yPaBHeHiH 1 2 KomOuHMpOBaHHBIN YPOK OUl ctp 37-41
HEPABEHCTB, METOJl UHTEPBAJIOB. OKO05
61 I'padguyeckuii MeToa pelieHUs ypaBHEHUI,
. OKO01 OK04
HepanercTs 2 KoM6unmnpoBaHHbIN ypoK OUl crp 37-41
- CyTb rpaguuecKoro cnocoda pemeHus OKO05
HEPaBEHCTB
62 I'paguueckuii MeTon pelieHUs1 YPAaBHEHHH,
K01 OK04
HEpaBeHeTE 2 KomOunMpoBaHHEI YpOK O © OUl ctp 37-41
[Tpumenenune rpaguaeckoro MeTo1a B OKO05
NPUKJIAHBIX 3a/1a4ax.
63 *TI3 Ne 210Fpa(]mqec1mﬁ METO/l peleHust 5 Ypok COBepHIefICTBOBaHI/Ifl 3HaHUH, OKO01 OK05 IIK 2.1 OM1 c1p 37-41
YpPaBHeHMii, HepaBeHCTB YMEHUH 1 HaBBIKOB
4 .
6 YpaBHeHuUs U HepaBeHCTBavc MoayJieM ) OKO01 OKO04
MeTto/bl pelieHns: ypaBHEHUI U HEPABEHCTB C 2 KomOunupoBaHHbIH ypok OKO5 OWU1 ctp 37-41
MOJIyJIEM.
65 *T13 Ne 22. YpaBHeHHsI U HEPABEHCTBA C 5 Ypox COBepI_HefICTBOBaHI/IH 3HAHUM, OKO1 IK 2.1 OUl crp 67-72
MOJyJIeM YMEHUN U HABBIKOB OKO05
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66

YpaBHeHHSs U HEPABEHCTBA C IapaMeTpaMu

M i K01 OK04
€TOJIbI PEIICHUsI YPAaBHEHUI U HEPABEHCTB C 5 KoMGUHHpOBAHHbIi POk O O OMI c1p 67-72
rnapaMeTpaMu. OKO05
Pemenne TekcTOBBIX 3a71a4
67 I13 Ne 23 YpaBHeHHUs M HEPABEHCTBA C 5 Vpoxk COBepHIeiICTBOBaHI/Iﬂ 3HAHUH, OKO1 OKO5 IK 2.1 OUl crp 67-72
napaMeTpamMm. YMEHMI U HAaBBIKOB
Paspea 8. Iloka3zarenbHast QyHKuMsA
68 HccnenoBanue u nocrpoenne rpagukos
MOKAa3aTeJbHbIX (PYHKIHH
[okazarenbHas QyHKIMA, ee rpaduku U . OKO01 OK04
2 K ni 2-77
CBOTCTRA OMOMHHUPOBAHHBIN YPOK OKO5 OUl ctp 7
HccnenoBanue u nocTpoeHue rpaukoB
MOKa3aTeabHbIX (PYHKINN
69 113 Ne 24 UccaenoBanue u HOCTpoeH:/Ie 5 Ypok COBepI_HefICTBOBaHI/IH 3HAHUM, OKO1 OM1 c1p 72-77
rpa¢gukoB NoKa3aTeabHbIX PyHKIHI YMEHUH U HaBBIKOB OKO5
70
Ioka3zaresbHBIC ypAaBHEHUS ) OKO01 OK04
OnpeneneHne N0Ka3aTeaIbHOrO ypaBHEHUS. 2 KomOuHupoBaHHbIH ypok OKO5 OWU1 ctp 72-77
MerToibl penieHrs NoKa3aTeabHbIX YPaBHEHUN.
71 IMoka3aTebHbIEe HEPABEHCTBA ) OKO1 OKO04
OnpeneneHne NoKa3aTeIbHOrO HEPAaBEHCTBRA. 2 KomOuHMpOBaHHBIN YPOK OKO5 OMUI1 ctp 88-93
MeToibl pelieHrs MoKa3aTeabHbIX HEPAaBEHCTB.
72 CucreMbl MOKAa3aTeJbHBIX YPABHEHHH 1
HEPaBeHCTB . OKO01 OK04
2 Kom6 oul 88-93
Meroasl pemieHus: CUCTEM MTOKA3aTeNIbHbBIX OMOTHHPOBAMHLIH YPOI OKO5 1P
YpaBHEHUI U HEPABEHCTB.
73 113 Ne 25 Pemenue noka3ateibHbIX 5 VYpok coBepIlIeHCTBOBAHUS 3HAHUM, OKO1 IK 2.1 OWI e1p 88-93
YPaBHEHUI U HEPABEHCTB U UX CHCTEM YMEHUH U HaBBIKOB OKO05 P
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Pasnen 9. Jlorapugmel. Jlorapupmudeckas GyHKuus

74 Jlorapu¢m u ero cBoiicraa
- OK4
ONPEACICHKE J0TapU(pMa ‘HCIa KomOuHMpOBaHHBIN YPOK OMUI cTp 41-43
- OCHOBHOE JIOTapU(MUIECKOE TOKIECTBO OK5
- cBO¥icTBa Jlorapu(MoB
75 Jlorapu¢gm u ero cpoiicra
- IECATUYHBIE U HaTypaJIbHbIE JIOTapH(PMbI KoMGUHHpOBAHHbIiH YpOK OKO01 OK04 OMI ctp 41-43
- IEPEX0/L K HOBOMY OCHOBAHHUIO OKO05
-HaxXOKJeHHe Jloraprudma uucia
76 b% i IK 2.1
I13 Ne26 Jlorapu¢gm u ero cBoiicrBa POt COBepmefI CTBOBAHIA SHAHIIL |~ K01 OK05 OU1 ctp 41-43
YMEHUH 1 HaBBIKOB
77 .
Jlorapupmuueckue (])ymcumf ) OKO01 OK04
Onpenenenue, rpaguKu U CBOWCTBA KomOuHupoBaHHBIH ypok OKO5 OU1 ctp 43-48
aorapupMuUecKux QyHKIUH.
78 I13 Ne 27 UccnenoBanue U mocTpoeHmne ) Ypox COBepmefICTBOBaHH;I 3HAHUH, OKO01 OKOS [IK 2.1 OUI crp 43-48
rpagukoB Jorapupmuyeckux GpyHKuuin YMEHHU U HaBBIKOB
79 Jlorapu¢gmuyeckne ypaBHeHHs U HepaBeHCTBA
Ompenenenue TorapupMUIEcKoro ypaBHCHHUS, ) KoMGUHHpOBaHHbIiH YPOK OKO01 OK04 M1 crp 43-48
METO/Ibl PEIICHUs Jorapu(MUIECKUX YpaBHEHUN OKO05
Y HEPABECHCTB.
80 I13 Ne 28 lieme}me JIOTapU(PMUYECKUX Ypoxk COBepI_HefICTBOBaHI/ISI 3HaHUM, OKO01 OK05 OM1 c1p 43-48
YPaBHEHMI U HEPAaBEHCTB YMEHUH 1 HaBBIKOB
81 Cucremsl JorapupmMuyeckux ypaBHeHuUii
Mertoa MoaCTaHOBKH MPU PEIICHUH CHCTEM KomOuHMpoBaHHEIN YpOK OKO1 OKO05 OMUI ctp 93-104
Jorapu(MUUECKUX YpaBHEHUHN
82 *CHcTeMbl JorapupMudecKuX ypaBHeHUI IK 2.1
. OKO01 OK04
Mertoa 3aMeHBI IEPEMEHHBIX TIPH PEIICHUN KomOuHMpoOBaHHBIN YpOK OKO05 OMUI ctp 93-104

CHCTEM JIOTapU(PMUIECKIX YpaBHEHHUH
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83 *T13 Ne29 S:I/ICTeMbI JIorapu(pMHu4YeCKUX Ypoxk COBepI_He\I:ICTBOBaHI/ISI 3HaHUM, OKO1 IK 2.1 OM1 crp 93-104
YpPaBHeHU YMEHUW U HaBBIKOB OKO05
84 IIpenen ¢pyHKkuMu B TOUKE
Teopus npenenos.
OKO01 OK04
[penensHoe 3HaUeHUE PYHKIIUH B TOUYKE. KomOuHupoBaHHBIH ypok OKO5 OU1 ctp 115-126
OtcyrcTBHe nipeaena QyHKIMHU B TOUKE
OIHOCTOPOHHUE MPEIEIIbI.
85 OcHOBHBIE CBOICTBA Mpeje10B
3ameuaTeNbHbIE PECIIbI. OKO01 OK04
Kom6 i ounl1 115-126
OrnpezeneHne HeMPEePIBHOCTH (PYHKITHH. OMOHHHPOBATHBI YPOX OKO05 1P
Touku pa3pbiBa IEPBOTO U BTOPOTO POJIA.
86 Ipenea pyHKImMH HA GECKOHEYHOCTH ) OKO01 OK04
Touku pa3psiBa MEPBOro U BTOPOTO poja. KomOuHMpoOBaHHEIN YpOK OKO5 OMUI ctp 115-126
[Ipenen dynkmm Ha OECKOHEYHOCTH
87 HccaenoBanne pyHKINU HA HeNMPEPHIBHOCTH
. OK 04
[Tpupamenue GyHKIHN. KomOuHMpOBaHHBII YPOK OK 03 OMUI ctp 115-126
HccnenoBanme GpyHKIMM HA HEMPEPHIBHOCTb.
88 113 Ne30 UccinenoBanue GyHKUMH HA Ypok COBepI_HefICTBOBaHI/IH 3HaHUH, OKO5 OM1 c1p 115-126
HeNnpepbIBHOCTH YMEHUH U HaBBIKOB
Paznen 10. IlpousBoanas
89 *[IpousBoaHasi pyHKUUH IK 2.1
. . . OK 04
[IpousBoaHas, ee reOMETpUUYECKUM U PU3NUECKUI KomOuHupoBaHHbIH ypok OK 05 OUl crp 115-126
CMBICIT
90 IIpaBu/a BbIYHCIEHUS TIPOU3BOIHBIX ) OKO01 OK04
[IponsBogHBIE CyMMBI, pa3HOCTH KomOuHupoBaHHbIH ypok OKO5 OU1 ctp 130-135
[TpousBeneHus, 4aCTHOTO
91 I OKO01 OK04
PABIIA BLIAHETCHHA Hpm{momﬂ)lx KomOnHupOoBaHHEIH ypoK OHU1 ctp 130-135
- IPOM3BO/IHAS MMOKA3aTENbHON (hyHKIMN OKO05
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- IpOM3BOAHAS JToTapu(PMUIECKON PYHKITHH
- IPOU3BO/IHASsl TPUTOHOMETPUYECKUX (PYHKITHIA
- IPOU3BOIHAST OOPATHBIX TPUTOHOMETPHUYECKHUX

byHKINH

92 Borunciienne mpon3BOIHBIX. [IK 2.1
. OKO01 OK04
- IPOU3BOIHBIE CYMMBI, PAa3HOCTH KoM6unmpoBaHHbIN ypoK OKO5 OMUlI crp 130-135
- IPOM3BEICHUS, YACTHOTO
93 b 78 IK 2.1
I13 Ne 31 BoiuuciieHue Npou3BOIHbBIX pok COBepmefI CTBOBAHIA SHAHHIH OKO1 OKO05 OUl crp 135-141
YMEHHIA U HABBIKOB
94 IIpon3BoaHbIE OCHOBHBIX 3JIEMEHTAPHBIX
NIV § . OKO01 OK04
- IPOM3BO/IHAs MMOKA3aTeNbHON (QyHKIMN KomOuHupoBaHHbIH ypok OKO5 OU1 ctp 135-141
- MPOM3BOHAS JOoTapU(HMHUUECKON PYHKITH
95 IIpou3BoaHBbIE OCHOBHBIX 3JIeMEHTAPHBIX
by ) . OKO01 OK04
- IPOMU3BOAHAsT TPUTOHOMETPUUECKUX (YHKIUI KomOuHupoBaHHEIH ypoK OKO5 OU1 crp 135-141
- TPOU3BOAHAS OOPATHBIX TPUTOHOMETPHUECKUX
b yHKIHi
96 113 Ne32 Bpruuciienue HpOPI3BOIle:X Ypok COBepmefICTBOBaHI/I;I 3HAHUM, OKO1 [IK 2.1 OM1 crp 135-141
OCHOBHBIX 3JIeMEHTAPHBIX QyHKIU YMEHHU U HaBBIKOB OKO05
97 b i OKO1 IK 2.1
I13 Ne 33 IIpou3BoaHasi cJI0:KHOI PyHKIMU poK COBepmei{ CTBOBATILT SHAMIL, OWUI ctp 141-146
YMEHMI U HaBBIKOB OKO05
98 IIpuMeHeHne NPOU3BOAHOI K MCC/IeJ0BAHUIO
byHkun
OKO01 OK04
- BO3pacTaHKe U YObIBaHHUE (PYHKITUN KomOuHMpOBaHHBIN YPOK OKO05 OMUI cTp 146-151

- BKCTpEeMYMBbI QYHKIIUN
- BBIITYKJIOCTbH Ipaduka GyHKIUN
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99 *T13 Ne 34 IIpuMeHeHHe NPOU3BOAHOM K YPOK COBEPIICHCTBOBAHMSI 3HAHU, OKO1 IK 2.1 OU1 etp 146-151
HCCJIeI0BAHNI0 yHKIUIA YMEHHI 1 HaBBIKOB OKO05 p
100 IIpuMeHeHne MPOU3BOIHOM K pPellIeHHI0 32124
. OKO01 OK04
- HanOoJIpIIIee M HAaUMEHbIIIee 3HAYCHU (DYHKINN KomOuHupoBaHHBIH ypok OKO5 OHU1 ctp 146-151
- YrI0BO# KO3 PUIHECHT
101 i
0 IIpuMeHeHne MPOU3BOIHOM K pPelIeHH IO 32124 ) OK01 OK04
- npaswiio Jlonurans KomOuHupoBaHHBIH ypok OKO5 OHU1 ctp 146-151
-CKOPOCTb U YCKOpEHHE
102 *I1I3 Ne 35 IIpumeHeHne NPOU3BOAHOM K Ypox COBepH_IefICTBOBaHI/IH 3HAHUH, OKO1 IK 2.1 OM1 crp 146-151
peleHnIo 3a1a4 YMEHHI U HaBBIKOB OKO05
3 cemecTp.
Pa3nea 11. UHTerpajbHoe ucuncjieHne
103 HeonpenejeHHbIi HHTErPaJ M €ro CBOiicTBa
- 0 OKO01 OK04
feppoobpasial . KoMOuHMpoOBaHHBIN ypOK OWUI crp 146-151
- HHTETpaJl U €ro TeOMETPUUYECKUI CMBICI OKO05
- TAOJIMYHBIC HHTETPAJIBI
104 I3 Ne 36 Bbluuciaenue HeonpeaeJeHHbBIX Ypok COBepmei{CTBOBaHm 3HaHUMH, OK01 OKOS IK 2.1 OM1 crp 151-166
HHTErpajioB YMEHHI U HABBIKOB
105 MeToabl HHTErPUPOBAHUS ) OKO01 OKO04
- HETNOCPEJICTBEHHOEC HMHTETPUPOBAHUE, 3aMeHa KomOuHMpOBaHHBIN YPOK OKO05 OMUI1 cTp 151-166
MePEMEHHOMN
106 K01 OK04
Meroxet unrerpupobatus KoMOuHMpOBaHHBIN yPOK O © OMUl crp 151-166
- IHTETPUPOBAHUE TIO YACTAM OKO05
107 3anauya, npuBOASAIIAS K OHATHIO ) OKO01 OK04
onpeaeJIleHHOr0 HHTerpaJja KoMOunMpoBaHHBIN ypOK OKO5 OUl ctp 166-172
- UHTETPall U €ro TeOMETPUIECKUIN CMBICIT
108 i OKO1
Onpenenentb1ii wirerpan . KoMOunmMpoBaHHBIN ypoK OU1 ctp 166-172
- UHTETPAJI U €r0 TEOMETPUYECKUI CMBICIT OKO5
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-popmyna HeroTona-JIeitOnua

109 (0) i OKO01 OK04
HPEACTEHHRIR HITTeTpat KomOuHupoBaHHbIH ypok OU1 ctp 166-172
- BBIYHCIICHUE OIPE/IETICHHBIX HHTErPajioB OKO05
110 *T13 Ne 37 BbluucieHHne onpeaeeHHbIX Ypok COBepIHC‘IJ{CTBOBaHI/ISI 3Hanuii, | OKO01 OK04 IK 2.1 OM1 crp 166-172
HHTErpajioB YMEHUH U HaBBIKOB OKO05
111 MeToabl HHTEIPHPOBAHUSA B ONPeEIeICeHHOM
nHTerpaie 5 5 OKO01 OK04
3ameHa epeMEeHHOM B ONIPEICIICHHOM HHTETpaie KomOuHMpOBaHHKII YpOK OKO05 OUlI ctp 172-178
HecoOcTBeHHbIE HHTETPAJIBI ¢ OECKOHEYHBIMU
npezenaMi HHTETPUPOBAHUS
112 MeToabl HHTETPUPOBAHUS B ONpe/ieIeHHOM
HHTerpaJje
T
€0pEeMBI O CXOTUMOCTH HECOOCTBEHHBIX ) OK01 OKO04
MHTErpajioB ¢ OECKOHEYHBIMHU IpeIeIaMU KomOuHupoBaHHbIH ypok OKO5 OU1 crp 172-178
UHTErPUPOBAHMSL.
Heco6cTBeHHbIE MHTErpaibl OT pa3pbIBHBIX
(GyHKIIMI, HEOTPAaHUYCHHBIX B TOYKAX pa3pbiBa
113 I3 Ne38 M % ", OKO1 IK 2.1
° €TOo/Ibl HHTEerPHPOBAHUS B pOK COBepHIC\I:ICTBOBaHI/Iil 3HAHUH OM1 crp 178-183
onpeaeJIleHHOM HHTerpaJe YMEHUH U HaBBIKOB OKO05
114 Boryuciaenue miomanen ¢ NOMoIbIO
OIpeeJICHHOI0 HHTerpaJjia . OKO01 OK04
Kom6 ounl1 178-183
- hopmyna Herotona-JleliGuuma OMOHHHPOBAHHRII ypox OKO05 “1p
- KPUBOJIMHEHHAS Tparenus.
115 Beruuciienne 00beM0B € NOMOIIBIO
olnpee1eHHOr0 HHTerpaja ) ) OKO01 OKO04
Brruucnenue o6beMa ¢ MoMOIIbIO ABOMHOTO KomOuHMpoBaHHEIN YpOK OKO05 OUl ctp 172-178

MHTErpaJla, aIrOPUTM BBIYHCIIEHUSI 00BbeMa Tena ¢
IIOMOILIBIO JBOMHOIO MHTETpaja
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116

*T13 Ne39 IlpumeHeHue MHTErpaaa 1Jis
BBLIYHMCJICHUSA IJIOLIANEH

YPOK COBEPIICHCTBOBAHUS 3HAHU,
YMEHHIA U HABBIKOB

OKO01 OKO05

OWU1 ctp 178-183

117

IIpuMeHeHne MHTErpPaJia NPHU pelieHuH
NPHUKJIATHBIX 32124

Brruncnenue mnomaneit uryp;

-JIJIMHA AYTU KPUBOIA;

-00BbEM TeJIa Ha OCHOBE TUIOIIAAM MapaliIeTIbHbBIX
CCUCHHM;

-00bEM Tea BpaIIeHHUS.

duzuka:

-paboTa MepeMEeHHON CHJIBI,

-yTh NEPEMEILICHHUS;

-BBIUMCJICHHUE MACChI;

-BBIYMCJICHUE MOMEHTA UHEPLIMU JIMHUHU, KPYTa,
UWINHAPA;

-BBIYKMCJICHUE KOOPJMHATHI LIEHTPA TSHKECTH;
KOJMYECTBO TEIJIOTEL.

KomOuHupoBaHHbIH ypok

OKO01 OK04
OKO05

OU1 ctp 246-259

118

*I1I3 Ne40 IlpumeHeHue HHTErpajia B
NPHUKJIAAHBIX 321a4aX

YPpoK COBEpIICHCTBOBAHUS 3HAHUI,
YMEHUH U HaBBIKOB

OKO01 OK04
OKO05

IIK 2.1

OU1 ctp 246-259

Paznen 12. MHOrorpaHHUKM U TeJIa BPallleHUsl

119

MHOrorpaHHUKH.

- QJIEMEHTHl MHOTOI'PaHHUKA
- pa3BepTKa

- BBIIIYKJIbIE MHOTOI'PaHHUKH
- TeopemMa Jiliepa

KomOunupoBaHHbIH ypok

OK 01
OK04

onil
I'n.24, ctp. 285-
299

120

MHoOrorpaHHuKH.
- IpU3Ma U €€ FIEMEHTHI
- BUJIbI TIPU3MBI

KomOuHMpOBaHHBIN YPOK

OK 01
OKO04

onl
I'n.24, ctp. 285-
299
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IIpusma. ITapanienenumnen.
[Tapannenenunen, cBONCTBA NPSMOYTOJIBLHOTO
napajesnenunena, Kyo.

OK 01

oni

121 K i I'n.24 . 285-
Ceuenue KyOa, mapaieienumneaa. OMOWHHPOBAHHEIF YPOK OK04 239 > CTp- 285
BokoBast 1 moTHAst TOBEPXHOCTb.

IIpusma, e€ cBolicTBa.
I3 Ne 41 Pemenue 3axa4 no teme «Ilpusma. . Onl
YPOK COBEPILICHCTBOBAHUS 3HAHUM, OK 01
122 Mapanneaenunen» . I'n.24, ctp. 285-
YMEHHI 1 HaBBIKOB OK04
299
IMupammupa.
[Mupamuna u ee anemenTsl. CeueHnEe MUPaMUIBL. OK 01 onil

123 [IpaBuiibHas nupamuaa. YceueHHas IMpaMuaa. KomOunupoBaHHbIH ypok OK04 I'n.24, ctp. 285-
Pa3Beprka. bokoBas u nojaHas HIOBEPXHOCTH 299
MUPAMU/IBI
II3 Ne 42 Pemenue 3agad mo reme . K 2.1 Onul

YPpoK COBEpIIEHCTBOBAHUS 3HAHU, OK 01
124 «ITupamupga» . I'n.24, ctp. 285-
YMEHUH U HaBBIKOB OKo04
299
Tesa BpaueHus.
I1 . onil
OHATHE TCa BpatlCHI YPpOoK COBEPILICHCTBOBAHUS 3HAHUI, OK 01
125 [unuHAp U ero SJIEMEHTHI. . I'n.25, ctp. 305-
YMEHUH U HaBBIKOB OK04
Ceuenne nuuHIpa (MapaieIbHOE OCHOBAHHIO U 321
ocu). Pa3zBepTka nunuuapa
. oni
113 Ne43 Pemenue 3axa4 no reme «Llnamuap» YPOK COBEPIICHCTBOBAHUS 3HAHUM, OK 01
126 . I'n.25, ctp. 305-
YMEHUH U HABBIKOB OK04
321
Konyc
Konyc u ero anemenTsl. Ceuenune KoHyca OK 01 oMl

127 Y ' Y KomOuHMpOBaHHBIN YPOK I'n.25, ctp. 305-

(mapasiensHOEe OCHOBAHHUIO U TIPOXOSIIEe Yepes OK04 391

BepH_II/IHY), KOHHYCCKHE CCUCHUS. Pa:«:BepTKa
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KOHYyca. YceueHHbI KoHyc. Ero oOpasytomas u
BbIcOTa. CE€YEeHNE YCEYEHHOI0 KOHYyca

onil
% i OK 01
128 I13 Ne44 Pemenue 3amau nmo teme «Konye» pok COBepmefI CTBOBAMDL SHAHIL, IK 2.1 I'n.25, ctp. 305-
YMEHHI 1 HaBBIKOB OK04
321
Tena spamenus. Ilap u chepa. OK 01 onil
129 Hlap u cdepa. Bzanmuoe pacronoxxeHue chepsl u KomOuHupoBaHHBIH ypok OK04 I'n.25, ctp.331-
IUIOCKOCTH. 351
P 11} OK 01 onl
130 ettettue saza no reme «lllap u cepar. KoMOunMpoBaHHBIN ypOK I'n.25, ctp.331-
Ceuenue mapa, cQepsbl. OK04 351
. onil
131 113 NedS Pemenne 3aaa4u no teme «lllap n YPOK COBEPIICHCTBOBAHUS 3HAHMIA, OK 01 125, e, 331-
cdepa» YMEHHI ¥ HABBIKOB OK04 35:'[ > O1P-
Kom0OnnunpoBanHbie Te1a
KomOuHanmu reoMmeTpu4eckux Tell. onili
. . OK 01
132 HcnonpzoBanne KoMOMHALIUN MHOTOTPAaHHUKOB U KoMOuHMpoBaHHBIN ypOK OK04 I'n.25, ctp.331-
TEJ BpaIleHHsI B MPAKTUKO-OPHUEHTHPOBAHHBIX 351
3a/ayax
. . onil
*I1I3 Ne 46 Iliomaau noBepxXHoCTeH YPOK COBEPIICHCTBOBAHUS 3HAHMI, OK 01
133 . ['n.25, ctp. 305-
KOMOMHHMPOBAHHBIX TeJl YMEHHI U HaBBIKOB OK04 312
onil
[Mousitue 00 bema. O0beMbI TeJl. I'n.26, ctp. 331-
[Tonsitue 06 o6beme Tema. O0BeM Kyda u . OK 01 351,
134 KomOuHMpOBaHHBIN YPOK
IPSIMOYTOJIBHOTO Napasuienenunena. O0sem OKo04 onil
IIPU3MBI. §22,1.206, 207,
210
135 O0bem napaniesenunena KomOuHupoBaHHBIH ypok OK 01 oni
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- 00BbeM HAKJIOHHOTO Hapajuiesienunea OKo04 I'n.26, ctp. 331-
- 00beM IIPU3MBL. 351,
- OTHOILIIEHUE 00BEMOB IOI00HBIX TEI. Oul
§22, 1m1.206, 207,
210
O0bem nmupamMuabl OK 01 ounil
136 - 00beM TUPaAMU/IBI KoMOunmMpoBaHHBIN ypoK OK04 ['n.26, ctp. 331-
- 00BEM YCEYEHHOM MUPaMUIBI 338
I13 Ne 47 Pemienne 3aga4 nmo teMe «O0beMbl YPpoxk coBepIICHCTBOBAHMS 3HAHHI OK 01 oMl
137 : e P pruet : MK2.1 |26, crp. 338-
MHOTOIrPAHHUKOB» YMEHUH U HABBIKOB OK04 344
O0beMbl U TJIOIIAIN MOBEPXHOCTEN HUJINHIPA
U KOHYCA
OU1
- 00beM U TUIOMIA b TTOBEPXHOCTH MUIUHIPA . OK 01
139 KomOuHMpOBaHHBIN YPOK I'n.26, ctp. 344-
- 00beM U TIOIAIh TTOBEPXHOCTH KOHYCA OKO04 351
- 00beM | MJIOIAAb MOBEPXHOCTH YCEUEHHOTO
KOHyca
. Oul
139 II3 Ne 48 Pemrenue 3aga4 mo reme «O0LeMbl YPpoK COBEpIICHCTBOBAHUS 3HAHHUI, OK 01 [1.26. oth. 338-
HUJIHHIPA U KOHYCa» YMEHHI ¥ HABBIKOB OKO04 3 4;1 > CTP-
O0beM mapa u JIoMAAbL NOBEPXHOCTH chepbl OK 01 0)%01
140 - 00beM 1Iapa Ypok-nekius I'n.26, ctp. 338-
OK04
- II0mab chepbl 344
113 Ne49 Pemrenue 3agad mo remMe «O0nLeMbI 1 YPpoK COBEPIIECHCTBOBAHMS 3HAHUI OK 01 oul
141 : AT IO TEME ¢ P prier : MK 2.1 | [n.26, ctp. 338-
IUI0LAM ITOBEPXHOCTEH mapa u chepbp» YMEHUH U HABBIKOB OKo04 344
*113 NeS50 BrruuciieHHe 00beMa KPYIJIBIX TeJ VYPpoK coBepIIeHCTBOBAHNS 3HAHUH OK 01 o1z
142 : py : P pruet : MK2.1 | §22,1.206,207,
IIpumeHenne o0bemMa B NIPUKJIAIHBIX 324a49aX YMEHHI U HaBBIKOB OKO04

210
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Paznen 13.MHuoxecTBa. DjleMeHTHI TeOpUM rpados

MHo:xecTBa ¥ ONepalMy HAJ HUMHU OK 01 OHnl
143 [lonsitue MHOkecTBa. [TonMHO)ecTBO. Onepanun KomOuHupoBaHHBIH ypok OKO04 §9,1.34,ctp.209-
C MHOXeCTBaMu. PerieHue npukiaaHbix 3a1a4. 216
oni
% i OK 01
144 I3 Ne5S1 MHoskecTBa M onlepaniyi HA/l HUMHU poK COBepmefI CTBOBATILT SHAHMH, §9,1.34,cTp.209-
YMEHUH U HaBBIKOB OKo04
216
oni
. OK 01
145 | TlonaTie rpaga KOMGOHHHPOBAHHBIH YPOK §9,11.34,c1p.209-
Cesi3HbBIN Tpad, 1epeBo, MUK Tpad HA MITIOCKOCTH. OK04
216 DO0P3
oni
146 | Iloustue rpaga. KOMOHHHPOBAHHEIH yPOK OK 01 §9,11.34,c1p.209-
[Ipumenenue rpadoB K peleHuto 3a1ad OKo04
216 DOP3
oni
M OK 01
147 ATpHILL! KoMOuHMpoOBaHHBIN ypOK §9,1.34,cTp.209-
MaTpulibl CMEKHOCTH OPUEHTHUPOBAHHBIX TpadoB OKo04
216 DOP3
n3 Nes52 10 VYpok coBepIIEHCTBOBA 3HAHUH OK 01 ont
° K COBEPIIICHCTBOBAHUS 3HAHUI
148 PHMEHCHHE rPAGOB K PeLICHHI0 P P . ’ IK 2.1 §9,m.34,ctp.209-
3agay4 YMEHUH U HaBBIKOB OKo04 216
Paznen 14. JiieMeHTbl KOMOMHATOPUKHU, CTATUCTHUKYA U TEOPUHU BEPOSTHOCTEH
OcHOBHbBIE NOHATHSI KOMOMHATOPUKHU
oul
DneMeHThl KoMOuHaTopuku. CoobITHE, . OK 01
149 KoMOuHMpOBaHHBIN YPOK ['n.19, ctp.202-
BEPOATHOCTH COOBITUS. CIIOKEHHE U YMHOKCHHE OK04 206
BEPOSATHOCTEH.
MeToabl moacyeTa BApUAHTOB OK 01 onl
150 A " P KomOuHupoBaHHbIH ypok I'n.19, ctp.202-
[TepecTtanoBKM, pa3MeEILLICHUS, COUETAHUS. OK04 206
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oul

151 113 NeS3 KomOunaropuka. Ilogcuer VYpoxk COBepHIefICTBOBaHI/ISI 3HAHUH, OK 01 I'1.19, cp.202-
BapHAHTOB. YMEHUH U HaBBIKOB OK04 206
DJIEeMEeHTBI TEOPHH BEPOSATHOCTEH OMI
- OCHOBHBIE ITOHATHS

152 - OIIPEJICIICHUE BEPOSTHOCTH KoM6unmpoBaHHbIN ypoK OK 01 T.19, erp.202-
- CBOIMCTBA BEPOSATHOCTH OKO4 206, 209-213

90P3
- IPWJIOKEHUS
OHnl1
153 DJIeMeHThI TeOPHUH BEPOATHOCTEH KoMGUHHpOBaHHbIiH YPOK OK 01 I'n.19, cTp.202-
Bubl coObITHii. JlelicTBUS Hal COOBITHIMU OK04 206, 209-213
20P2
*I1I3 NeS4 CooObiTHE H BeposAiTHOCTD. Pemenne . IK 2.1 oul
Ypok cOBEpIlIEHCTBOBAHUS 3HAHUM, OK 01

154 3aJa4 ¢ IPMMeHeHHeM BePOSITHOCTHBIX YMEHUi! ¥ HABEIKOB OK04 I'n.19, ctp.202-
METOd0B 206, 209-213
JuckperHas ciaydaifHasi BeJJMYMHA o1l

155 Buzot citysaitibix BeHHqHVH ' o . KoM6unmnpoBaHHbIN ypoK OKO1 ['n.19, ctp.213-
OnpeneneHne JUCKPETHON CITydyailHOW BEJTMYHHBI. OKO02 994
XapaKkTepUCTUKHU CIyYaHHON BEJINYNHBI

. oul
156 I13 Ne55 /luckpeTHasi ciayqaifHasi BeJIMYMHA. ¥Ypox COBepmefI CTBOBAHIA SHAHMI, OKO1 I'n.19, ctp.213-
YMEHUH U HaBBIKOB OKO02
224
JuckperHnas ciaydaifHas BeJHYHHA OKO1 oul

157 3aKOH pacHlpeAesIeHNs AMCKPETHOM cirydailHON KomOunupoBaHHbIH ypok OK02 I'n.19, ctp.213-
BEJINYMHBI 224

158 113 NeS6 /IuckperHasn ciay4yaiiHasi BeJJMYUHA H YPOK COBEPIICHCTBOBAHMS 3HAHU, OKO1 MK 2.1 19 ?Tle2 13-
ee XapaKTepUCTHKH YMEHUH U HaBBIKOB OKO02 994 ’

159 JuckperHasi ciy4yaiiHasi BeJIH4HHA KomOuHupoBaHHbIH ypox OKO1 oul
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3aKoH pacnpenesaeHus: AUCKPETHOM cilydaiiHON OKO02 I'n.19, ctp.213-
BeJMUYMHBL Ee uncioBbie XapakTepuCTUKU 224
*T13 NeS7 IlpuMeHeHuUe 3JIeMEHTOB VoK COBEpIICHCTBOBAHI 3HAHILE OKO1 IK 2.1 ounil

160 MATEeMaTHYeCKOH CTATHCTUKH K PelIeHHI0 . ’ OKO02 ['n.19,

YMEHHI U HAaBBIKOB

3aga4 cTp. 213-2 24
MarteMaTnyecKasi CTAaTUCTHKA.
BapranMoHHBI psAI U €ro XapaKTepUCTUKU OKO1 ounl

161 [ToMroH 4acToT ¥ THCTOrpaMMma. KoM6unmpoBaHHBIN ypoK OK02 I'n.19, ctp.213-

CraTucTrueckue XapaKTepUCTHKH psaa
Ha0J10/1Ta€MBIX JaHHBIX

224
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3. YCJOBUSA PEAIM3ALIUA JMCHHUTIIMHBI
3.1. MaTtepuajibHO-TeXHHYeCKOe o0ecrneyeHHne

3.1. I[.Tlﬂ peaim3anuu mnporpaMmmbl JTUCHUIIJIMHBI JTOJKHBI ObITh NnpeayCcMOTpPEHLbI CJIeaAyrmue

ClIeMaJbHbIC IOMCIICHUSA

Peanmuzanus nporpaMmsbl JUCHHUTIIIMHBI Tpe6yeT HaJIn4usAa yqe6H0ro KaOMHETa MaTeMaTUKH.

Texumyeckue cpeacTBa:

- KOMIUIEKT YEpPTEKHOTO OOOpYyIOBaHUS M TPUCTIOCOOJICHMM IJIsi IIKOJBHOW JOCKH (TPEYyroJibHUK,

TPaHCIIOPTUP, LIUPKYJIb, IUHENKA);

- MOJIEJIH JUISl M3YUYEHHUSI T€OMETPUUECKUX (pUryp (4acTu Hesoro Ha Kpyre, TPUTOHOMETPHUECKUN KPYT,

cTepeoMeTpudeckuii Habop, HabOPbI reOMETPUUECKUX MOIeNiell U (GUryp ¢ pa3BepTKON);

Jnsg peanuzanuu mporpaMMbl TUCHUIUIMHBI UMEETCs y4eOHbIN KaOMHET MaTEMaTHKH.

Ne ‘ HanmenoBanue 000pyaoBaHus

‘ Texnuuyeckoe onucanue

| CniennanusupoBanHas medeslb M CHCTeMbl XpPAHEHHS

OcHoBHOe 000py/10BaHMe

1 Cron yyeHu4ecKkui Ha (15)

2 CTyn ydeHUYECKHM Ha (30)

3 Croun yuuTens ¢ AlUKaMu JJis XpaHeHus: 1 TyMOoit HET

4 Kpecno yuurens na

5 [xad nst xpaHeHus: y9eOHBIX TOCOOMI na

6 Jlocka KiaccHasi/penbcoBasi CUCTeMa ¢ KIIACCHOW JOCKOM na

7 Jlocka npoOKoBasi/ocka MarHUTHO-MapKepHast HET

JdonosHuTEIbHOE 000PY/A0BaHKE

8 |- -

Il Texuuueckue cpeacTna

OcHoBHOe 000py10BaHMeE

9 CereBoii GpubTp HET

10 | Crammonapnsiii I1K ¢ mogkimtoueHueM K JiokanbHOW cetn MaTepHeT | KommbroTep
(muuensunonHoe mporpammHoe obecnieuenue (I10), obpazoBaTenbHbIN | (TIporieccop, OQGUCHBIN MaKeT
KOHTCHT W CHCTEMa 3allluThl OT BPEIOHOCHON WH(OpPMAIWH) | MPOrPAMMHOTO 00SCTICUCHNS)
(cucTeMHBIIf 6JIOK, MOHUTOP, KJIaBHATYpa
KOJIOHKH, MBIIIIh)
- MPOEKTOP (KperyieHuEe B KOMILJIEKTE)

11 | mHOrO(YHKIIMOHATBHBIN KOMITJIEKC TIPEToaaBaTens na

12 | skpaH Ja

13 | Web-kamepa HET

14 | Haymnauku HET

JlonoTHUTEIbHOE 000py/1I0BaHHE

15 |- -

111 lemoHCcTpaninoOHHbIE Y4eOHO-HATIIsIAHbIE TOCOOUS

OcHoBHOe 000py10BaHNe

16 | KommiekT HarisgHeIX MOCOOWM Mo TemaM (KOMIUIEKTHI Y4eOHBIX | Ja

Tabnui, (U3NYECKUX KapT, MJIAKATOB, MOPTPETOB BBIAAIOIIMXCS
YUYEHBIX, I0ATOB, MUCATENEH U Jp.)

JlonoJIHUTeIbHOE 000py/10BaHNe
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‘ 17 ‘ Crenp HacTeHHBIN «be3onacHoe oOydeHne» a

3.2. UndpopmanuonHoe obOecnevyeHue o0ydyeHUs

1. Ans peanu3anuu OporpaMMbl OMOIHOTEUHBIH (OHJ 00pa3oBaTEIbHOM OpraHU3allMd HMEeT
HeyaTHbIE M 3JIEKTPOHHBbIE O0pa3oBaTeNbHbIE M WH(GOPMAIMOHHBIE PECYPChI, PEKOMEHJOBaHHbBIE IS
UCIIOJIb30BaHUs B 00pa30BaTEIbHOM MIPOLIECCE, HE CTapLIe MIATH JET C MOMEHTA U31aHus.

2. PexoMeHmyeMble TEYaTHBIC H3aHUS 10 peaM3allii 00IIe00pa30BaTeIbHON IUCIATUTHHEL
NPEICTaBICHBI B METOIMYECKUX PEKOMEH/IALUSIX IO OPTaHNU3aluu 00yUeHHUS.

3.2.1. OcHoBHast

1. Kapm A. I1., Bepuep A. JI. Marematuka. ba3oBblif ypoBeHB. DiIeKTpoHHas (hopMa ydeOHOTO MOCcoOus
nist CIIO. B 2 gactsix. Yacts 1.

2.Kapm A. I1., Bepuep A. JI. Marematuka. ba3oBeiif ypoBeHb. DileKTpoHHAS (hopMa ydeOHOTO TTOCOOHS
i CIIO. B 2 yactax. Yacts 2.

3.2.2. JlonoJiHUTeIbHAS

1.Amumos 1. A., Konsarun FO.M., Tkauésa M.B. u ap. Matemartuka: anredpa u Hauajga MaTeMaTHIECKOTO
aHanu3a, reoMmeTpusa. AnreOpa W Hadajga maTtemaTudeckoro anamm3a. 10-11 xmaccel. bas3oBwii u
yrIyOnEHHBIN ypOBHH. DJIEKTpOHHAs popMa yueOHHUKA.

2.Atanacsn JI.C., byty3oB B.®., Kagomues C.b. u n1p. MaremaTuka: anre6pa 1 Hauyaiaa MaTeMaTH4YECKOTO
aHanu3a, reometpus. ['eomerpus. 10-11 kmaccel. ba3oBeiii u yriyOn€HHBIA YPOBHH. DJIeKTpoHHAs (hopma
yueOHUKa.

3.Mep3msik A.I'., Homuposckwii /I.A., [TonmsikoB B.M./ [Tox pen. [Tomonbckoro B.E. Marematuka. Anredpa
¥ Haydaja MareMatudeckoro aHanmsa. 10 kimacc. YrinyOon€HHblld ypoBeHb. DIIEKTpOHHAS PopMa yaeOHUKA.

4 Mepansik A.T'., Homuposckuii [I.A., [lonskos B.M./ Iloxg pen. [logonsckoro B.E. Marematuka. AnreGpa
U Hayaja MateMatuieckoro aHanusa. 11 kimacc. YriyOnéHuslil ypoBeHb. DIIeKTpoHHAsI popma yueOHUKa.

S5S.Mepznak A.I'., Homuposckuii [I.A., [lomsikoB B.M./ Tlox pen. Ilomonsckoro B.E. Martemaruka.
['eometpus. 10 knacc. YriyOn€HHbIN ypoBeHb. DIIeKTpoHHAs popma yaeOHUKa.

6.Mep3msik A.I'., Homuposckuii JI.A., ITonsko B.M./ Ilox pen. [Togonsckoro B.E.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

41. ns peaJu3ali NPOrpaMMbl JUCHHUILUIMHBI JOJKHBI OBITH NpelyCMOTPEHbI cJiedyloime
cnenyaabHble OMELCHHS:

Peanuzanus nporpaMMbl JUCHMIUIMHBI TPEOYET HAMUYMsI y4eOHOro KabOMHeTa MaTeMaTHKU.

TexHuueckue cpeacraa:

- KOMIUIEKT YE€pTEKHOTr0 00O0pYHOBaHMS M NPUCHOCOONEHUH JUIsl LIKOJBHOM JOCKH (TpEyrojbHHUK,
TPAHCIIOPTUP, LIUPKYJIb, IUHENKA);

- MOJIEJH JUTSL M3YYEHUSI TEOMETPUUECKUX (PHUTYp (YacTh LENOro Ha Kpyre, TPUTOHOMETPHUUECKUN KPYT,
cTepeoMeTprudeckuil Habop, HAOOPBI FTEOMETPUIECKUX MOENEH U GUryp ¢ pa3BepTKOil);

43



Oo6masi/npodeccuonanbHast
KOMIIETEHI[UsI

Pa3zgen/Tema

Tun omeHoOYHBbIX MEpONPpUATHA

OK 01. BeiObupats cnoco0sl
peuieHus 3aja4
npodeccruoHaNbHON

JEATEIEHOCTH TPHUMEHHUTEIBHO

K Pa3JIMYHbIM KOHTCKCTaM

Tema 1.1, 1.2I1-0/c’, 1.3, 1.4 TI-
o/c, 1.5I1-o0/c, 1.6, 1.7.

Temer 2.1 -2.12, 2.13I1-o/c,
2.14.

Tewmsr 3.1 -3.4, 3.5I1-o/c, 3.6.
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
Temur 5.1-5.4, 5.5 II-o/c, 5.6-
5.9.

Temnr 6.1- 6.4, 6.5I1-0/c, 6.6-
6.8,

6.9 I1-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 II-o/c, 7.9-
7.15,7.16 IT-o/c, 7.17.

Temnr 8.1, 8.2, 8.3I1-0/c, 8.4.
Temsr 9.1, 9.2 TI-o/c, 9.3, 9.4,
9.5 IT-0/c, 9.6 -9.9.

P10 IT-o/c

TectupoBanue
VYeTHBI o11poc
MaremaTnueckuil JUKTAHT

[IpencraBnenue pe3ynbTaToOB
MPaKTUYECKUX padboT

3ammuTa WHIABHTYaTbHBIX
MIPOEKTOB

KonTponbhas pabota

Brimonnenne 3aJIaHuN

MPOMEKYTOYHOM aTTECTALINK

OK 02.
COBPEMEHHBIE CPECTBA IIOUCKA,

Hcnons3oBath

Tema 1.1, 1.211-0/c, 1.3, 1.4 I1-
o/c, 1.5IT-o0/c, 1.6, 1.7.

TectupoBanue
VYeTHBI o1npoc

aHaau3a Temer 2.1 -2.12, 2.13I1-o/c, | MaTeMaTH4YECKUIl JUKTAHT
u uHTepnperauuu | 2.14. [IpencraBnenue pe3ynbTaToOB
nHpopmanuu, Tewmsr 3.1 -3.4, 3.511-o/c, 3.6. MPaKTUYECKUX padoT
u undopmanmonnsie | Temur 4.1, 4.2, 4.311-o/c, 4.4. 3amura WHIVBHUYaTbHBIX
TEXHOJIOTUU Temsr 5.1-5.4, 5.5 TI-o/c, 5.6- | mpoexTOB
TUTS BBITIOJTHEHUS 3amay | 5.9. KonTponbhas pabota
npodeccruoHanbHON Tempr 6.1- 6.4, 6.5I1-0/c, 6.6- | BeimosnHeHue 3aaHui
EATEIILHOCTH 6.8, MIPOMEKYTOUYHOM aTTECTAIlUN

6.9 I1-o/c, 6.10.

Tewmwr 7.1- 7.7, 7.8 II-o/c, 7.9-

7.15,7.16 IT-o/c, 7.17.

Temnr 8.1, 8.2, 8.3IT-o0/c, 8.4.

Temur 9.1, 9.2 IT-o/c, 9.3, 9.4,

9.5 IT-0/c, 9.6 - 9.9.

P10 IT-o/c
OK 03. [Tnanuposarts | Tema 1.1, 1.211-o/c, 1.3, 1.4 I1- | TectupoBanue

U PEaIM30BBIBATh COOCTBEHHOE
npodeccuoHanbHOe

U JIMYHOCTHOE  DPAa3BHUTHE,
HpeANPUHUMATEIBCKYIO
JeSITeTLHOCTD

B TpodeccHoHaIbHOU  cdepe,

o/c, 1.5I1-0/c, 1.6, 1.7.

Temer 2.1 -2.12, 2.13I1-o/c,
2.14.

Temnr 3.1 -3.4, 3.5IT-0/c, 3.6.
Temr1 4.1, 4.2, 4.311-0/c, 4.4.

VYeTHBI o1poc

MaremaTnueckuii JUKTAHT
IIpencraBnenue pe3yJIbTaToB
MPaKTUYECKUX padoT

3ammuTa
MPOEKTOB

WHAWBHUIYaJIbHBIX

"TIpodeccroHaTLHOOPHEHTHPOBAHHOE COJlepKaHME(COIEpKaHKE PUKIIATHOTO MOIYIIs).
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UCTIOJIb30BATh 3HAHUS
0 TMpaBoBOM M (hUHAHCOBOMA
IPaMOTHOCTH B Pa3iIUYHBIX

JKU3HCHHBIX CUTYyallUAX

Temur 5.1-5.4, 5.5 IT-o/c, 5.6-
5.9.

Temnr 6.1- 6.4, 6.5I1-o0/c, 6.6-
6.8,

6.9 I1-o/c, 6.10.

Tewmwr 7.1- 7.7, 7.8 II-o/c, 7.9-
7.15,7.16 IT-o/c, 7.17.

Temnr 8.1, 8.2, 8.3I1-o0/c, 8.4.
Temur 9.1, 9.2 IT-o/c, 9.3, 9.4,
9.5 IT-0/c, 9.6 - 9.9.

P10 IT-o/c

KonTponbHas pabora
Brmonnenue 3aJaHuN

HpOMe)I(YTO‘IHOﬁ aTTeCTallun

OK 04. D¢ dekTuBHO
B3aHMO/ICIICTBOBATh
u paboTraTh B KOJUICKTHUBE

U KOMaHJIEC

Tema 1.1, 1.211-0/c, 1.3, 1.4 TI-
o/c, 1.5I1-0/c, 1.6, 1.7.

Temer 2.1 -2.12, 2.13I1-o/c,
2.14.

Temnr 3.1 -3.4, 3.5IT-0/c, 3.6.
Tewmsi 4.1, 4.2, 4.311-o0/c, 4.4.
Temur 5.1-5.4, 5.5 II-o/c, 5.6-
5.9.

Temnr 6.1- 6.4, 6.5I1-0/c, 6.6-
6.8,

6.9 I1-o/c, 6.10.

Tewmwr 7.1- 7.7, 7.8 II-o/c, 7.9-
7.15,7.16 IT-o/c, 7.17.

Temnr 8.1, 8.2, 8.3IT-o0/c, 8.4.
Temur 9.1, 9.2 IT-o/c, 9.3, 9.4,
9.5 IT-0/c, 9.6 - 9.9.

P10 IT-o/c

[IpencraBnenne Pe3yJIbTaToB
NPaKTUYECKUX padboT
3amura

IIPOEKTOB

HWHAWBHUYAJIbHBIX

OK 05. OcyiecTBisiTh YCTHYIO
H IMIMCbMCHHYIO KOMMYHHKAIUIO

Ha TOCYJapCTBEHHOM  SI3bIKE
Poccuiickoi Oenepannu
C y4eToM  O0CcOOeHHOCTEeH

COLIMAJILHOTO M KYJIBTYPHOTO
KOHTEKCTa

Tema 1.1, 1.211-0/c, 1.3, 1.4 I1-
o/c, 1.5IT-0/c, 1.6, 1.7.

Temer 2.1 -2.12, 2.13I1-o/c,
2.14.

Tewmnr 3.1 -3.4, 3.5IT-0/c, 3.6.
Tewmsr 4.1, 4.2, 4.311-o0/c, 4.4.
Temur 5.1-5.4, 5.5 II-o/c, 5.6-

5.9.

Temnr 6.1- 6.4, 6.5I1-0/c, 6.6-
6.8,

6.9 I1-o/c, 6.10.

Tewmwr 7.1- 7.7, 7.8 II-o/c, 7.9-
7.15,7.16 IT-o/c, 7.17.

Tewmsr 8.1, 8.2, 8.311-0/c, 8.4.
Temnr 9.1, 9.2 IT-o/c, 9.3, 9.4,
9.5 IT-0/c, 9.6 - 9.9.

P10 IT-o/c

TectupoBanue
VYeTHBI o1poc
MareMaTnuecKkuii JUKTAHT

[IpencraBnenue pe3ynbTaToOB
MPaKTUYECKUX PadoT

3ammuTa WHIUBUYyaTbHbBIX
MIPOEKTOB

Konrponsnas pabora

Brimonnenune 3aJaHuU

HpOMe)KYTOqHOﬁ aTTcCTalnnu

45




OK 06. [MposiBnsite | Tema 1.1, 1.211-0/c, 1.3, 1.4 T1- | YcTHBIH onpoc
rpaxkJaHCKo-IaTpuoTHUecKyo | o/c, 1.511-o/c, 1.6, 1.7. [IpencraBnenue pe3yabTaToOB
no3unuo,  aeMoHcrpuposath | Tempr 2.1 -2.12, 2.13I1-o/c, | npakTHueckux padoT
OCO3HAHHOE noBenenue | 2.14. 3ammuTa WHANBUAYaIbHBIX
Ha oOcHOBe TpaauimoHHbx | Temsl 3.1 -3.4, 3.511-0/c, 3.6. MPOEKTOB
POCCHICKHX nyxoBHO- | Temnr 4.1, 4.2, 4.311-0/c, 4.4. Boinonnenne 3aJaHUI
HPABCTBEHHBIX nenHocrel, | Temsr 5.1-5.4, 5.5 I1-o/c, 5.6- | mpomMexyTOYHOM aTTeCTAllUN
B TOM uyHciae ¢ yderoMm | 5.9.
rapMOHM3AIUN Temnr 6.1- 6.4, 6.511-o/c, 6.6-
MEXXHAIIMOHATBHBIX 6.8,
5 Mexpenuruo3ueix | 6.9 I1-o/c, 6.10.
OTHOIIIEHHH, npumensats | Temsr 7.1- 7.7, 7.8 II-o/c, 7.9-
CTaHIAPTHI 7.15,7.16 IT-o/c, 7.17.
AHTUKOPPYIIIHOHHOTO Tewmsr 8.1, 8.2, 8.311-o/c, 8.4.
IMOBEIECHUSA Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 IT-0/c, 9.6 - 9.9.
P10 IT-o/c
OK 07. CopeiicrBoBath | Tema 1.1, 1.211-o/c, 1.3, 1.4 II- | TectupoBanue
COXPAaHEHHUIO okpyxaroieit | o/c, 1.511-o/c, 1.6, 1.7. VYcerHbli onpoc
cpenbl, pecypcocOepexenuto, | Tempr 2.1 -2.12, 2.13I1-o/c, | MaTemaTuueckuil AUKTAHT
MPUMEHSITh 3HaHug | 2.14. [IpencraBnenue pe3ynbTaToB
o0  u3MeHeHuu  kiumarta, | Temsl 3.1 -3.4, 3.5I1-o/c, 3.6. MIPAKTHYECKHUX paboT
MPUHLIMIIBI oepexumBoro | Temsur 4.1, 4.2, 4.311-0/c, 4.4. 3ammra WHIUBUYyaTIbHbBIX
npou3BojcTBa,  dPpdextuBno | Temsr 5.1-5.4, 5.5 II-o/c, 5.6- | mpoekToB
NeiicTBOBATh 5.9. KonTponbhas pabota
B UpE3BbIYANHBIX CUTYAIUAX Temnr 6.1- 6.4, 6.511-0/c, 6.6- | BelmosiHeHHE 3aJaHuN
6.8, MPOMEKYTOYHOU aTTEeCTAIIHN
6.9 II-o/c, 6.10.
Temwr 7.1- 7.7, 7.8 II-o/c, 7.9-
7.15,7.16 IT-o/c, 7.17.
Tewmnr 8.1, 8.2, 8.311-0/c, 8.4.
Temur 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 IT-0/c, 9.6 - 9.9.
P10 IT-o/c

4.2. KOHTPOJIbHO-0LCHOYHbIE CPEACTBA M0 AUCHHUILINHE

4.2.1. BX0o1HOI KOHTPOJIb

4.2 KOHTpOJI])HO-OlIeHO‘IHI)Ie CpeacTea mo IMCIHUIVIMHE:

4.2.1. BXogHO#i KOHTPOJIb.

BxoaHasi KOHTpoO/IbHAs1 pa0oTa 0 MaTeMaTHKe

Yacrte 1
1 3apanue

46



4,4.7,2

Haiioure 3HaUeHNE BBRIpOKEHUS 09

2 3a1aHue

J72
T

Haiiaure 3HAUEHUE BBIPAKEHU S

3 3apanue
Peumre ypaBHeHuHE %xz -27=0.

Ecou ypaBHeHue umeer 0ojee OMHOTO KOPHS, B OTBETE 3AMUIIUTE MEHBIHN
W3 KOpHEH.

4 3aganue

Y 6a0ymku 25 yamek: 5 ¢ KpaCHBIMH LIBETAMH, OCTaJbHBIE ¢ CHMHUMH. ba0yka
HATWMBACT 4Yall B CIy4alHO BBIOpaHHYK vamky. Haliaute BEpOsATHOCTH TOTO,
9TO 3TO OYACT YamKa ¢ CHHUMH LBETAMH.

5 3apanmue
Ha pucynkax wuzoOpaxkensl rpaduku (yHKumii Buma y=kx+b. YcraHoBHTE
COOTBETCTBHE MEXKIY 3HaKaMH KOI()(DUIHEHTOB & 1 b u rpadukamMu ()yHKLHI.

KOSOOUITUEHTBI
A) k<0,b6<0 B) £k<0,56>0 B) k>0, b<0

TPA®UKHU
1) y 2) v 3) y

6 3aganmne

VYKaKHUTE PEIICHUE HEPABCHCTBA
8x—-8>7x+6.

1) (—o0;14) 2) (14;+x) 3) (-2;+wx) 4 (—w0;-2)
7 3amaHue

CropoHa TpeyrolbHHKAa paBHa 18, a BEICOTA,
npoBeASHHAs K 3TOM CTOPOHE, paBHA 22.
Haiigute mmomane 3T0ro TpeyroabHUKA.
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8 3ananme

Yron A tpaneunun ABCD ¢ ocHoBanusMu AD B C
u BC, BIUCAaHHOH B OKPYXKHOCTB, paBeH 353°.

Hatigute yron C stoi Tpameuwu. OTBET maiTte

B Tpaxycax.

9 3aganune

Kakoe 13 caeayrommx yTBEepKACHUH BEPHO?

1) IInowane mapannenorpaMma paBHa MOJOBUHE MPOU3BEICHHUS €r0 IHAr OHAICH.
2) Cymma yrioB npsiMOYrOJIBHOTO TPEyroJapHuKa paBHa Y0 rpagycam.

3) DBHCCEeKTpUCHI TPEYrOAbHUKA MEPECEKAFOTCA B TOUKE, KOTOPAst ABIACTCA UEHTPOM

OKPYKHOCTH, BIUCAHHOM B TPE YT OJIbHHUK.

B oTBeTe 3anumuTe HOMEP BEIOPAHHOTO YTBEPAKACHHUSI.

10 3apanue

[IpunaTep meuaraet oxmHy crpanuny 3a 20 cexyHa. CKOABKO CTpPaHHUL MOXKHO

HAIEUYaTaTh HA 3TOM MPUHTEPE 32 6 MUHYT?

Yactb 2
11 3apanue

[Moe3n, ABUTAsCH PABHOMEPHO CO CKOPOCTBIO 129 KM/4, mpoe3kaeT MHUMO
Iemniexoaa, UAYIIEro 1o riaaTdopMe mapaaieIbHO IMYTSIM CO CKOPOCTBIO O KM/U
HABCTpeuy noesny, 3a 8 cekyna. Haaure nimHy noesna B MeTpax.

12 3aganue

OKpy’KHOCTH ¢ LICHTPAMH B TOUKax F u F mepecekaroTcsa B Toukax (' u D, mpuuaém
Toukn F w F nexar mo omHy cropoHy ot mnpsmoid CD. Jlokaxwure,
uto npsimbie CD u F'F meprneHInKysIpHBL.

4.2.2. Tekymmii KOHTPOJIb.

Tema «/lelicTBHS HAJ AeliCTBUTEIbHBIMHA YHCIAMID).
3agaHue 1JI51 OTYETA

Bapuanrt 1. Bapwuanr 2.
2L volx164:08-1,375%24) (156:15-2125*32) 11+ 1
6 12 2 2
l 1 * . * * . * 1 l
32 +3 8 (3,22:0,4 - 1,375*8,4) (0,8125 * 0,48 — 1,326 : 1,3) 2E + 1Z
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(% -0,45)*0,8-0,21:0,2

015-015*6,4

_3 +0,175
8

(-1t 1y.06+04
6 15 10

Tema «Haxoxaenue l'lpl/lﬁ.]'ll/l)l(eHHOFO SHAYCHUSA BCJIUYIMHBI IPA pacyeTax.».

Bapmuanr 1.

1. HatimuTe aGCOMFOTHYIO MOTPEITHOCTH TPUOJIMKEHHOTO PAaBEHCTBA

U 027
40

2.0prFJII/ITe YHCJIO a OO0 TBICAYHBIX, COTBIX, ACCATBIX, CAUHHUIL], J€CATKOB, COTCH

a=136,2517

3. OKpyYIJIMTE YUCIIO IO €AWHMI] U HAWIUTE a0COIOTHYIO M OTHOCUTEIIBHYIO

10,59

4. ITyrem nu3MepeHUid pa3MepoB CEeMsH, 0OTOOpPaHHBIX AJIS TOCAKH, TIOTYUHIIN CIIEIYIOLIHEe

1) 5,74 £ 0,01

2) 0,874 = 0,05
CKo0JIbKO BepHBIX W 3HAYALIUX U (P HMeeT NOTYy4YeHHBIH pe3ybTaT

Tema: «JInneitHble, KBaApaTHbIE, IPOOHO-THHEHbIC YPABHCHUS M HEPABEHCTBA.

Bapuanr 1

0,6 * (0,15 - g) +0,042:0,4

16*0,215-0,215

3,45—3§
4

02+18*(2_ 11,1
9 5%

3amanue OJg OTYETA
Bapuanr 2.

13 087
15

a =394, 8261

MIOTPELIHOCTH OKPYTJICHHUS
0,892

3HAYCHUS
1) 11,18 = 0,01
2) 0,036 = 0,003

Bapuanr 2

Nel. Pemiure ypaBHeHHe:

a)2(3x—7) —5x=3x-12

| a) 5(2x—6) —9x =4x - 15

Ne2 Pemiure ypaBHEHHUA:

a)x>—81x =0; 6)x2—10x+24=0

a) x3—36x = 0;

6)x>—9+20=0

Ne 3. Pemiute ypaBHeHHUS:

X—3 x+1_

4x 8x =2

_x—3 x+1_2
4x 8x

Ne 4. Peminre HepaBeHCTBa:

a) (x—2)(x—-5)<0;
O)(x+8)(x—4) (x—7)<0;

a)(x—3)(x—-8)<0;

0)(x+11) (x+2) (x—9)<0;

Ne 5. Pemunrte HepaBeHCTBA:

49



X—7 X—4
x-5 0 Xx—6 "

Ne 6. Peminte HepaBeHCTBA:

2x°—13x+6<0: 2x° —x—15>0;

Ne 7. Pemunre HepaBeHCTBA:

2 2
X _6X+8£O X _6X+8§O
X2 — 4% +3 x* —4x+3

KoHTposibHbIE BONIPOCHI:
1. YTto 3HAUYUT pemuTh ypaBHEeHUE?

N

UTo 3HAUUT pEMIUTh HEPABEHCTBO?
3. Kakue ypaBHeHHUS Ha3bIBalOTCS NpoOHO-panuoHanbHbIMu? [IpuBeaurte npumep
TaKOT0 YpaBHEHHUS.

Tema: «PemieHne cUCTEM JIMHEHHBIX YPABHEHUH U HEPABEHCTBY
3aoanun ona omuema:

Bapuanm 1 Bapuanm 2.
1. PemmuTe cucteMy ypaBHEHHI METOAOM IOJCTaHOBKHU.
2x+y = -5; 2x+ 3y =1;
{x—3y=—6. {x—2y=14.

2 Pemute cucteMy ypaBHEHUH METOJIOM CJIOKEHUS.

{2x+y:—5; {2x+y=—5;
X — 2y = —6. 4x — 3y = —6.

3.Pemmre cucteMy HEPaBEHCTB.

{4x+yS—5; {2x+4yS—5;
x — 3y == —8. x—3y = 6.

KoHTposibHbIE BONIPOCHI.
1. JlaiiTe MOHATHE CUCTEMBI IMHEWHBIX YPaBHEHUN
2. B dem 3akimovaercsi METOJI TIOJICTAHOBKH

Tema: «Ilpeodpa3zoBanue BbIPaKeHUH, COAEPKALIIUX TPUTOHOMETpHYeCKHe (PYHKIIUHA
AEHCTBUTEIbHOI0 YHCIA»

3aganus Ao or4yera
B-1 B-2
1.0npenenuTh paiuaHHyIO MEpy yIJia, BBIPAXKEHHOTO B rpaycax
30, 60°, 135°, 90, 45°,150°




2.KakoBa rpajaycHast Mepa yria, BbIpa)KeHHOT'O B paJiaHax
5m 1im 3w 5w
T, 72,72 5 .4 .

3. Beraucnure:
. TT T\ _ 3
\ﬁsm(z)+ 30tg(z) 5008(—2 )

5m

sin(%)— 4cos(%)+ 2tg(%)
1. Brerumciure:

5+ (ctg)'(5)- tg"(}) cos’(7;)  cos’(g)
+

ctg (%)— 40052(%)— 85in3(%) sinz(%) sinz(%)

KoHTposibHbIE BONIPOCHI:

1.3anumuTe popmMyny, CBA3BIBAIOIIYIO paIMaHHYIO U TPAIyCHYIO MEPY yIiia
2.JlaiiTe onpeneneHre OCHOBHBIX TPUTOHOMETPUUYECKUX () YHKIIHIA

Tema: «OcHOBHbIE TPUTOHOMETPUUYECKHUE TOMKIECTBA»
3aoanus oia omuema:

Bapuanm Nel Bapuanm Ne2
1. Beoruncnute 3HaU€HUS OCTAIBHBIX TPEX TPUTOHOMETPUUYECKUX (PYHKIIUM, €CIIU:
i 5 3 8
a)sina=——, a€ [—n,Zn]; a) COsa=——, a€ (E,n);
13 2 17 2
7 3 8 3
0)ctga= ——, a€ (—n,Zn). 6)tga=—,a€(n,—n).
24 2 15 2
2. YIpocTUTE BBIPAXKECHUS:
a) sina + tg’a +cos’a, a) sin‘o. — cos*a + cos?a,

KonTposbHbIE BONIPOCHI.
1. 3amumuTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
3anummTe GOPMYITBI TS HAXOKACHHS SiN 0.
3. 3anmmmre GOpMYIBI TSI HAXO0XKIESHUS COS 0.
Tema: ®opmyJibl NpUBeIeHUSA
3agannga 1)1 oT4eTa:

no

Bapuanm Nel Bapuant Ne2
1. Beruucaure:
sin 135°, ctgl150°, cos 70°, tg 135°, sin 310°, cos 240°, tg 320°, sin 210°,
sin 260°, ctg 325°, cos 295°, sin 225°, cos 280°, ctg 200°, sin 345°, cos 150°,
tg 210°, sin 200°. sin 330°, tg 315°.

2. Beraucaure:

sin 9135° + cos (-585°) + tg 1395° + sin(-2383°) — sin(-2023°) + cos(-485°) —
+ctg(-630°) -cos (-125°)
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KonTpoJbHbIe BOpPOCHI.
Chopmynupyiite mpaBuiIo NpUBEACHUS.

Tema: «IIpeobpa3oBaHue MPOCTEUIINX TPUTOHOMETPUUYECKUX BBIPAKEHUII»
3aoanusa ona omuema:
Bapuanm Nel Bapuanm Ne2

1. Bwiuucaume:

sin (o+pB) u sin (o-p), ecnm COS o = %, sinf=— % cos (a+f) u cos (a-p), ecnu sin a=%,

T<a<2mm<p< cosp==Z<a<mT<p<2m

2. Bwviuucnume sin2a, cos2o, tg2a, ecnmn

5 3 . 3 37
COS 0 = —, L <a<2m. sing = —=> T<a<=
13 2 5 2

KonTposbHbIe BOIPOCHI.
1. 3amucatb popMysbl CyMMBI M Pa3HOCTH JIBYX YIJIOB.
2. 3ammcaTth GOPMYIBI ABOMHOTO yIJIa.
Tema: «Ilpeodpa3oBaHusi NMPOM3BEICHUS B CYMMY U Pa3HOCTh M HA000pOT»
Bapuanm Nel Bapuanm Ne2

1. TlpeoGpa3yiiTe B mpoU3BEACHUE:

a) sin 48¢ + sin 32¢ ; a) sin 48¢ + sin 320 ;

0) sin 71° —sin 13°; 0) sin 71° —sin 13°;

B) cos /5 +cos 2m /5 ; B) cos /5 +cos 2m /5 ;
r)cos 3n/7—cos9n/ 7. r)cos 3n/7—cos9n/ 7.

2. YOpocTUTe BhIpaKEHUE:

a) sin 83 —sin 23¢ ; a) sin 83 —sin 23¢ ;
0) cos 35° + cos 25¢ ; 0) cos 35° + cos 25°;
B)sinm 8 +sin 3w 8 ; B)sinm 8 +sin 3w 8 ;
r)cos 4m /15 —cos 2m/ 5 . r) cos 4m/ 15 — cos 2m/ 5

3. [IpeoOpa3yiiTe B MpoU3BEICHHE:

a) sin 10° + cos 70¢ ; a) cos 50° —sin 14e ;
0) sin 20° — cos 20° 0) cos 40° + sin 40¢ ;
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KOHTpOJ’leLIe BOIIPOCHI.

1. 3anummure GpopMynsl mpeoOpa3oBaHUs CyMM TPUTOHOMETPUYECKHMX (PYHKIUIH B IIPOM3BEICHHS U
00paTHO — TIPOU3BEICHUN B CYMMBI.

Tema: «Tpuronomerpnyeckue PyHKIUH, KX CBOMCTBA U rpauKn».
3aganus as oryéra

Bapuanr 1 Bapuanr 2.
1. [Toctporite Tpaduku QyHKIUI H UCCIECTYUTE MOCISAHIONI €€ 1Mo rpaduKy
f(x)=sinx wu f(x)=-3sinx f(x)=cosx u f(x)=-3cosx

2. IloctpouTs B MaciiTadbe rpaduku mpoU3BOJCTBEHHOTO LMK MTPOCTOTO MPOIIEcca MPH Pa3InIHbIX
BU/IAX JIBWKEHUS M ONPEAEIUTh HOIPEIIHOCTh I'pauuecKoro nocTpoeHMs B IPOLEHTaX, €CIIH MPOLece
omnpezensercs GopMynoi

f(x)=%cosx f(x)=%sinx

KonTposbHbIe BOpPOCHI
1. Ilepedncnure TPUrOHOMETPHUECKUE (PYHKITUH
2. Kak Ha3piBaroTcs rpadiKi TPUTOHOMETPUIECKUX (YHKITUIN?

4.2.3. IIpoMe:XKyTOYHBII KOHTPOJIb.
IK3AMEHAIIMOHHBIE BUJIETbI
10 AN CUMILIHHE
OV/I. 03 MaremaTuka
BUJIET Ne 1

1. Haiigute 3HaueHue Beipaxenus: (2,9 - 10%) - (2 - 1079
2. Pemmre ypaBHenue: (x> —5x +6) (x2+x-2)=0
(x+1)1(x—3)2(x—5)3 <0

> <

3. Pemute HEpaBEeHCTBO:

5+ (ctg)' () 19°(;)

ctg (%)— 4cosz(%)— 85in3(%)
4. Brryuciaure:

log,(5x+6)=0

5. Brruucnure: ;
1

y' :(EXZ +4\/_—Ej
6. Haiigute mpon3BoAHYIO QYHKIIUU: 2 X
7. Jlanel MHOXeCTBa: A = {2; 3; 8}, B=1{2;3;8; 11}, C={3; 11}. Haiigure: 1) ANB; 2) ANC;
3) CNB.
3x-5

8. Haiigute o6nacTh onpeneneHus QyHKIUA Y = Ix

9. B npasunbHoii yeThipexyronsHoit mupamuae SABCD touka O — uentp ocHoBanus, S — Bep-
muna, SO =12, BD =18, Haiinure 60okoBoe pebpo SA.
10. Beicora xoHyca paBHa 15, a qauametp ocHoBanust — 16. Halinure oOpa3syrornyio kKoHyca.
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11. Haiigure 00bEM MpsMOTo HMIMHIPA, BICOTA KOTOPOTo paBHa 12 cM, a paauyc 4 cm.

BUJIET Ne 2
Brrucmure: ¥625¢" +8/64c® +/36¢" o c=2
XZ— X
Pelivte ypaBHEHHE: 2X+51 =

Pemmre HepaBeHcTBo: (X — 3)(5x + 1,5) < 0
Beraucnure: cos 270° + 2 tg 45° — sin x 60°

0,5x+6)=0

Boruncinure: |0g4( ;
!’
3 1
y' :(—xz +6vx —=
Haiinute nponsBoaHy0 QyHKITNN: 5 X
CKOJIBKUMU CITIOCOOAMH MOYKHO COCTAaBHUTh CITMCOK U3 5 YICHUKOB?

6
Haiinure dpyHkiuio, oOpaTHyIO JaHHOH Y = 3x-2
B npaBwiibHOI yeThipexyronbHoii mupamuae SABCD touka O — nentp ocosanus, S — Bepiu-
Ha, 50 =12, BD =18. Haiinure 60K0BOC pebpo SA.

10. Bricota konyca paBHa 12, a auametp ocHoBanus — 10. Haiinure oO6pa3yrorryto KoHyca.
11. Hafigure 006€M IIpsIMOTO LIMJIMHJIPA, BRICOTA KOTOPOTO paBHA 12 cM, a paguyc 5 cM.

A R

o

BWJIET Ne 3
Haiinure 3Hauenune Boipaxenus: 3,4+ 10% + 1,8 - 103,
p  5x%-25x _ 0
elIiTe ypaBHeHHe: —— = =
Pemmte HepaBeHcTBO: (2X — 26) - (5x +12) < 0
Beramcinre: €os? 180° + 4 tg 45° — 7 sin 45°
2 —
Pemure ypaBHeHuMe: Ig”x+2Igx =8 ;
4

V' = (7X2 +4x——j

Haiigure mponsBogHy0 QyHKIHH: X

B ¢yr6onpHOM KOManae (11 yenoBek) HyKHO BBIOpaTh KanmuTaHa U ero 3amecTutens. CKOIbKUMU
CII0Cc00aMH PTO MOYKHO CII€JIaTh?

Haiinute obnacts onpenenenust yHkun y = "V Sx—4
B npasunbHoit ueThipexyronbhoii mupamuae SABCD touka O — nentp ocnoBanus, S — Bepiuu-
na, S0 =8, BD =12, Haiinmure 60koBoe pedpo SA.

10. JImuHa OKpY>KHOCTH OCHOBaHMs KOHYyca paBHa 10, oOpa3yromias pasHa 12. Haligure rutomans

OOKOBOI MOBEPXHOCTH KOHYCA

11. BeicoTa npsiMOro HMIMHJIpa paBHa S ¢M, AMaroHasnb ceueHus 12 cm. Haliaure 00bEM 1 miomanas

MOJIHOM MOBCPXHOCTHU NUIIUHAPA.

BUJIET Ne 4
Beraucnure: 0,5 - (0,15 - g) + 0,042 :0,2

Pemmute ypasnenue: V3x2 — 4x — 2 = V2x2 — 2x + 1
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3. Pemure Hepasenctso: 0,421 > 0,16;
4. Berancnute: sin 310°, cos 240°, tg 320°, sin 210°,
5. Berunciure: logz 36 - log 2 144
6. Haiinure nponsoanyio: y=(2x -x_ Y
7. B ypHe 9 6enbix 1 6 yepHbIX mapoB. 13 ypHbI BBIHUMAIOT /1Ba mapa. KakoBa BEposITHOCTH TOTO,
410 00a 1mapa OKaxyTcs OebmMu?
8. Haiinure Moaynb KOMIIEKCHOTO YUCIIA: zZp=2+3
9. Oxo710 11apa onucaH UIUHIP, TUIOIAAL TOBEPXHOCTH KoToporo paBHa 81. Haliaute ruiomanb
MOBEPXHOCTH ILIapa.
10. [Tomas GoIBIIOro Kpyra mapa paBHa 5 cM2.
HaiinuTe mutomnaas MOBEpXHOCTH IIapa U €ro 00beM.
11.  Haiigute 00b€M yceu€HHOM MUpaMUIbl, IJIOLIAAN OCHOBaHUN KOTOpoil paBHBI 80 u 245, BbicoTa
35.
BUJIET Ne 5

1. Berunciure: 0,6 - (0,15 - g) +0,042:0,4

2. Pemnte ypaBuenue: /128 = 4%
Pemire HepaBeHncTBO: logs x > 4

4, Vrpocture: sino, + 2cos o + cos?o,
2

5. Haiinure 3HaueHue Boipakenus: 1094 5 + 109 4 25 + log 4 125

. 1
6. Haiinure npoussoanyio ¢pyukuuu: f(x) = 3/x? + 3 x° +9x

N 15!
7. HaiiuTe 3HaYEHUE BHIPAKEHHS:

13le2!

8. HaiiuTe MOy/h KOMIUIEKCHOTO HCa: ~2 ~ —2td
9. Pajiyc OcHOBaHHMS IIWJIMH/PA paBeH 4, BricoTa paBHa 5. HaiiuTe miomans 60KoBO#
MOBEPXHOCTH LIMIMHPA, JEJCHHYIO Ha .
10.  IIpsMoyroJbHbIA HapajuleeNuies] OMMCaH OKOJIO IUIMHAPA, PAJHyCc OCHOBAHUS KOTOPOTO

pasen 1. O6bem napauienenuneaa pasex 8. Haliaure BRICOTY IMIMHIPA.
11.  OO6wem mepBoro mapa B 27 pa3 6ombiiie o0beMa BToporo. Bo ckosibko pa3 mioiaas moBepXHOCTH
MEepBOro mapa 0oJbIIe MIOAAd MOBEPXHOCTH BTOPOTO?

BUJIET Ne 6

1. Berunciure: 4/81c* + 3/64c¢® —~/36¢? npu c=-3

Pemnre ypaBHeHHE

(4x + 5)% = (4x — 7)?

Pemmte HepaBeHctBo: (2x — 3)(5x+ 10) < 0
Brruuciure: €os? 180° + 4 tg 45° — 7 sin 45°

Pemmte ypaBuenue: 10Q, (3X + 2) = log, (X + 4)

o bk~
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6. Haiinute nmpousBoanyoo GyHkimu: ' = (% x2 + 017X —Ej
X

7. Pacniucanue Ha neHb cogepxuUT S5 ypokoB. OnpeaeanTh KOJIUYECTBO BO3MOKHBIX PACITUCAHUN TIPU
BBIOOpE U3 14 IpeIMETOB, IPU YCIIOBHUH, YTO HU OJIMH MPEIMET HE CTOUT JBAXKIbI

8. Haiinute paccrosiaue mexay Toukamu A u B, eciu: A) A(2;7), B(-2;7),

9. B npasunbHoii TpeyronsHoii nupamuae SABC R—cepenuna pedpa BC, § — pepmmna. Ussect-

Ho, yto AB =1 a SR =2 Haiinure niomaas 60K0BOI MOBEPXHOCTH.

10. JlnmmHa OKpYXKHOCTH OCHOBAHUs KOHYyca paBHa 15, obpasyromas paBaa 10. Haitaute momanp
OOKOBOI IOBEPXHOCTH KOHYCA

11. Bricora mpsimoro nmnuHIpa paBHa 155 cM, nuaronans ceuenus 17 cm. Halinure 00bEM 1
IO b TIOJIHOM TTOBEPXHOCTH IIHIIHH]IPA.

BUMJIET Ne 7
n—8
(n%)°
Boeruucnure: npu =3
Pemmre ypaBHenue: —2x + 11 = 3(3 + 2x)
Penmte HepaBeHCTBO: VIX? — 4x — 2 = 3(x — 8)

s
Berunciure: cos 60° — tg "

A w e

5. Pemnre HepaBeHCTBO: log 4 (3 — 4X) >-1

!

6. Haiinute nmpousBoanyo GyHkimu: ' = (% X4+ 4x — lj
X

7. CKOJIBKO pa3IMyUHBIX TPEXIBETHBIX ()JIArOB MOXKHO C/I€TIaTh, KOMOMHUPYS CUHHMNA, KPACHBIA U
Oenbli 11BeTa?
8. Haiigure paccrosaue mexay Toukamu A u B, eciiu: A) A(2;9), B(-2;11),
9. M3mepenuss mpsiMOyrojibHOTO Mapaenenuneaa pasasl 3 ¢m; 4 cm; 6 cm. Haiitin ero oobem,
IUIOIAb MTOJTHON MOBEPXHOCTH, JHArOHANb, IUIONA/b JUArOHATIBHOTO CEYEHUSI.
10. [Tnomans ocHOBaHMS KOHYca paBHa 36 1, Beicota — 3. HaiinuTe mionmia s 0ceBoro cedeHus Ko-
Hyca.
11. Panuyc konyca 5 cMm, Beicota 12 cm. Haligute 00b€M 1 1UI011a1b TIOJTHON TOBEPXHOCTH KOHYCA.
BUJIET Ne 8
n—8

-3\5
Brruncaure: (n ) ,mpun = 0,2
Pemmre ypaBuenune: —2(0,3 —x) = 1,5x + 6

Pemmite HepaBeHCTBO: ) V3x2 —4x — 2 = V2x%2 — 2x + 1
Berunciute: 3 tgd5°—3 ctg 60 °+4 sin 30 °

Pemute HepaeHCTBO: 109, 4(3—5%)> 0

ok~ ow e

!

6. Haiinute npousBoanyto Gpynkuun: y' = (% X® +9x° +44/x — E)
X

7. B knacce 24 ydyennka. CKOJIBKHUMHE CITOCOOaMU MOKHO ¢(hOPMHUPOBATH KOMAHTy U3 4 YETIOBEK JIIs
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y4acTHsl B MAaTEMaTHIECKOM OTMMITHA e ?
8. Bblunciure JUIMHy BekTopa at+h, ecim a=(1;-273), b=(-1;2:-3).

9. N3mepenuss mpsMOyroisHOTO MapauiesienuIea paBHel 3 cM; 4 cM; 6 cM. Haliti ero o0wewm,
TUIOIAb MTOJTHON TOBEPXHOCTH, JHArOHANb, TUIONIA1b JMArOHAIBHOTO CEYEHUSI.

10. [Tnomanb ocHOBaHMs KOHYca paBHa 49 1, Beicota — 3. HaiinuTe miomnia e oceBoro cedeHus Ko-
Hyca.

11. OcHoBaHMEM MPSMON MPU3MBI SIBJISIETCS PABHOOEAPEHHBIN TPEYTOJIbHUK, BIIMCAHHBIH B

OKpYXHOCTb paguycoM 10 M. OHa U3 CTOPOH OCHOBaHUS MPOXOAUT Yepe3 LIEHTP ITOU OKPYHKHOCTH.
Bricora mpusmer 140 cm. Haligute 0066M ipu3Mbl, 00BEM MIIMHAPA B KOTOPYIO OHA BIUCAHA.

BUJIET Ne 9

1. Boraucmmre: (1,65:1,5-2,1) : %+ %

2x+3 =3x+2

Haiiaure KOpeHb ypaBHEHUSA S

Pemure HepaBeHCTBO: |2X — 4| > 12
Beruucnute: ctgd5°-2sin 60° + 4sin? 30

Pemmre HepasencTso: l0og,(3—5x)>0

ok~ ow

!

1
6. Haiigure npousBoaayto GyHKImu: y' = (E X3 +2x% + 44/x j

7. CKOJIBKO TPEX3HAYHBIX YHCET MOKHO COCTAaBUTh U3 udp 1, 2, 3, ecnu kaxxkaas nudpa BXOIUT B
n300pakeHue yrcia Toapko 1 paz?

8. Berurciure mmHy Bektopa at+b, eciu a:(l;-ZS), b:(-1;5;-§y.

9. N3mepenuss npsMoyrojpHOTo Mapaiesenumesa paBHbl S cM;

6 cM; 8 cM. Haiitu ero o0beMm, IIoaab MOJHOW MOBEPXHOCTH, IMATOHAITh, IUIOMAAh THATOHATBHOTO

CeueHusl.
10. [Tnomane ocHOBaHUS KOHYca paBHa 36 11, BeicoTa — 3. HaiiuTe miomaas 0ceBoro CeYeHHsl Ko-
Hyca.

11. O6BEM HAKIIOHHO# pH3MBI paBeH 90 cM® . TTnomasp cedenus, MepHeHANKyISPHOTo peOdpy paBHa

45 cm? . Haifaure iy 9TOTO pebpa.

BUJIET Ne 10

1 3anuimmuTe B MOPSAKE BO3pacTaHUs OyKBbI, COOTBETCTBYIOIIHME YUCIAM:  a= \/E ; b= \/§ :c=4,1;
d=37 e= /81; k= (-4)°

2 Pemmre ypaBHenue: 6x + 11 = 3(3 + 2x)

3. Pemure HepaBeHCTBO: [x — 4| > 12

4 Brrunciute: 3tg45° —+/3ctg60° + 4 sin 30°

5 Berauciure: 1g 25 + 0,5 1g 16.

!

4x* +8
6. Bbluncnure npousBOAHYIO: | ————

5-2x
7. CKOJBKMMH Pa3NTUYHBIMU CIIOCOOAMH MOXKHO M30paTh U3 15 4esoBeK Jenerainuio B cocTase 3
4esI0BeK?
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8. Berurciure mnHy Bektopa at+b, eciu a:(l;-'5';'3), b:(-1;235.
9. BricoTa mumnzapa 6¢m, paguyc ocHoBanus 13cm. HaliauTe muiomans cedeHus, MpoBeACHHOTO
napajuIeIbHO  OCH IWJIMHJIPA HAa PACCTOSHUH 5 CM OT Heg.

10. [Tnomiane monmHOM MoBEepXHOCTH KOHYyca paBHa 108. [lapaniensHo OCHOBaHHIO KOHYCa MPOBEeC-
HO CEeUYeHHe, JesIllee BbICOTY nomnosiaM. Haiinure miomniaas moiHoM MOBEPXHOCTH OTCEUEHHOTO KOHYCA.
11. [unuHAp ¥ KOHYC UMEIOT 0011Iee OCHOBAaHUE U OOIIYIO BBICOTY. Bhrunciure 00beM MIIMHIIPA,

ecnu 06beM KOHyca paBeH 36 e,

BUJIET Ne 11
1. Haiiyure 3Hauenue Boipaxenns: +/0,25-64 + 425 - 40,81
. L x+25 _
Haiigure KopeHb ypaBHEHHUS: T -3
5 -
3. Pemure HepaBencTBo: logig (6-0,3x) > -1
4. Beruncimte: tg 45° — v/3ctg 60° + 4 sin 180°
5. Pemmre HepaBenctBo: log 1 (2X - 5) < -2
6. Beluncanre npon3BogHyo: ((GX —4). (ZX3 —TX+ 1))
7. CKOJIBKMMH CTIOCOOaMH MOKHO Pa3MECTUTh 6 MacCakupoB B YETHIPEXMECTHOM KatoTe?
8. BbluncauTe umHy Bektopa ath, ecin a=(1;-273), b=(-1;2;-3).
9. Beicora mmuinHapa 12cM, paanyc OCHOBaHHUS 13cm. Haiiure miomas CEYeHUs, IIPOBEIECHHOIO
napajuieJbHO OCH LMJIMHJPA Ha PACCTOSIHUM 5 CM OT Heé.
10.  IInouramp MOJTHOM MOBEPXHOCTH KOHYca paBHa 128. [lapaimienbHO OCHOBaHHUIO KOHYCA MPOBEICHO
cedeHue, JelsIiee BhICOTY mornoiaM. Halaure momaab moJTHOW IOBEPXHOCTH OTCEYCHHOTO KO-
Hyca.
11.  Hamummwure ypaBHeHHe chepbl paanyca R ¢ eHTpoM B Touke A, eciu
A(-2;1;0),R=6
BUJIET Ne 12
2z -3 =324
1. YrpocTute BeIpaxkenue: b4 b7 -4a"b’ prpcmure npu a=0,1; b=-1,2
. X -
5 Hajigure KOpeHbL ypaBHeHHS! 6 -2
3. Pemute HepaBenctBo: logys (7 — 0,5x) > - 1.
4. Boruucnure: ctg 45°-251n§ + tg 90° - ZSing
5. Borunciure: log 0,2 625, 10g 01 1, log 5 125, log o2 5.
6. Breruucnure mpou3BoIHYIO: ((5X - 4)~ (2X4 — X+ l))
7. CKOJIBKUMU CITOCO0aMH MOYKHO BBIOpaTh 2 JeTalu U3 suKa, coaepxaiiero 10 pa3Hbix getaneit?
8. Hanbl Touku A(-4;5) u B(1;-3). Haiiti BekTOpBI AB y BA
9. B munmmazpe paguyca 13cMm npoBeaeHo

napajieJIbHOEe OCH CEUEHHE, OTCTOsIIEeE OT Hee Ha pacCTOsTHUM ScM. HaiiuTe BEICOTY IIMIMHPA, €CIIN
IUIOIAAb YKa3aHHOTO ceueHus paBHa 48cm>.

10. [Tnomaap noaHOM MoBepXHOCTH KoHyca paBHa 108. [TapaniensHo OCHOBaHMIO KOHYCa MPOBE/Ie-
HO cedeHue, Jielisliee BeIcoTy nonosiaM. Haliaure miomaab NoJaHON MOBEPXHOCTH YCEUEHHOTO KOHYCA.
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11. O06béM mupamuabl paBeH 125 M, TUTOMIA/Ib OCHOBAHHS paBHa 25 M?. Beraucimre JUTMHY BBICOTBI
MAPaMUJIBI.

BHUJIET Ne 13

( -3w4 14
1. Boruncaure: X X mpux= 312
)2 _ (Ey 2
Pemmre ypaBHeHue: (5x—3)"=(5x +13)
x—5

— =<0
(x—3)

Berunciure: Ctg? 45°-2sin %

w

Pemmte HepaBeHCTBO:

4
5. Beraucnure: log 3 81, 1g 1000, log 3729, loges 64, log2 16,
6 Bbruuciure npou3BoaHYyIO: ((X —4). (2X4 —7X+ 1))

7 Bpuranup nomken otnpaBuTh Ha paboTy Opurany us3 4 yenosek. Ckoyibko Opuraj 1o 4 yeaoBeka
B K&KJ0W MOKHO COCTaBUTh U3 13 uenoBek?

A-3,5) B

8. JlaHbl TOUKH -3 . Halitn nymny BekTopa AR

9. B numnunnpe nuamerpom 10cM npoBeieHO mapauiebHOe OCH CeUeHHUE, OTCTOSIIee OT Hee Ha
pacctosiHuu 3cm. HaiinuTe BBICOTY IUIMHIPA, €CIIU TUIOHIAIb YKa3aHHOTO ceueHus paBHa 48cm?.
10.  Beicora koHyca paBHa 3, oOpa3yromas paBHa 5. Haiimute ero o0beMm.

11. Haiinure momans chepsl 1 00BEM mapa ¢ paguycom S5 cum.

BUJIET Ne 14

1. Borunciure:  3/-0,2-3/0,04 +3,4.
x* = (4x — 5)?
3. Pemure HepaBencTBO: loga(X+2) <0

5+ (ctg)' () 9°(;;)

2. Pemmre ypaBHeHue:

4, Beruucnure:
ctg (%)— 4c032(%)— 85in3(%)

5. Berunciute: log s 81, 1g 100000, logs729, logos 128, logz V2,

6. Haiitu npoussoanyio ¢pynkuuu: f(X) = 4x°—7x% +6x -1

7. [Tpu BecTpeue 16 yenoBek 0OMEHSIUCH pyKonokaTuaMU. CKOJIBKO BCETro ObUIO CeIaHo

pyKOIIOXaTU?

8. JIaHBI BEKTOPBI all—2) y 5023 Yajiy <& Ty 7-0

9. B munmaape nuamerpom 34cM MpoBeACHO NMapajuieIbHOE OCH CEYCHUE, OTCTOSIIEE OT Hee Ha

paccTtosiHuu 8cM. Haiinure BbICOTY HMIIMH]Ipa, €CIIM IJIOLAAb YKa3aHHOIO ceueHus paBHa 150cm?.

10.  BeicoTa koHYca paBHa 5, oOpasytomas paBHa 13. Halimure ero oobem.

11. [Tnomaae 6ombioro kpyra mapa paBHa 25. HaliauTe muiomaas HTOBEPXHOCTH M 00BEM I1apa.
BUJIET Ne 15

1. Boruucaure:
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3.3/7

/189
4 _ 2
2. Pemmmre ypaBHeHne: X T (4x —5)
3. Pemute HepaBeHcTBO: loga(X+2) >0
m m
5+ (ctg)' (1)~ tg*(])
4. Beruucnure:

ctg (%)— 4cosz(%)— 83in3(%)

5. Berauciure: log s 27, 1g 0,0001, log 3\/3, logos 64, log 2 16,

6. Haittu npoussoanyto gpyukuuu: f(x) = 0,4x°—7x> +6x —1

7. CKOJIBKO pa3IMYHBIX TJIOCKOCTEH MOKHO TIpoBecTH uepe3 10 Todek, eciii HUKaKue TPU U3 HUX HE
JIeXKaT Ha OJTHOM MPSAMON U HUKAKKE YEThIPE TOUKH HE JIeXkKaT B OJTHOM TIIOCKOCTH?

8. HaHBI BeKTOpBI J(U: 4: - ?:I u ‘b (?, - 9: 1:' . HaI‘/'ITH 3& - 25 ) & +4E

9. OceBoe ceueHue IMWIMHIPA — KBAJIpaT, TMaroHalib KoToporo paBHa 40 cwm.

Haiigure: a) BeICOTY WIMHIPA; 0) Socy UITUHAPA

10. Bricota konyca paBHa 5, oOpa3yromas paBHa 13. Haliaure miomnaas OCHOBaHHS KOHYCA.

11. OkoJ10 mapa onucaH MWIMHAP, IUIONa]b TOBEPXHOCTH KOTOporo paBHa 18. Haiinure miomans

IMMOBCPXHOCTHU HIapa.

BUJIET Ne 16
1. Brruncnure:
3,3-37
/189
Pemmte ypaBuenue: 25 = 0,2
Brruncnute: logz x > 0,5
4, Onpenenuth paguaHHyIO MEPY yria, BRIpaKeHHOTo B rpagycax: 80°, 100°, 65°, 160°
5. Haiinure 3Hauenue Boipaskenus: 10g 2 4 + log 3 27 - log 5125 + log 4 16
6. Haittu npomssoanyo ynkmun: f(X) = 4x°—7x% +6x° —x—8
7. CKOJIBKO CYIIECTBYET Pa3INUHBIX CEMU3HAYHBIX TeJIE(POHHBIX HOMEPOB?
8. JIaHBI BEKTOPBI all—2) y 8023 Yajiy <& T8y 7B
9. Tnomanps 0ceBOro ceueHus MUIMHApa pasHa 20 M2, a mnomaas ocHoBanus — 4 M2, Haiiute
BBICOTY LIMJIUH/IpA
10. BricoTa koHyca paBHa 5, oOpasytomias paBHa 13. HaliquTe miomaas 0ceBOro ceYeHus KOHyca.
11. Pagmycsl Tpex mapoB paBasl 1, 6 u 8. Haiinure paanyc mapa, 005eM KOTOPOTO paBeH CyMMe UX
00BEMOB.
BUJIET Ne 17
1. Boruncnure:

0,5-3/81

/3

2. Pemmre ypaBuenwue: 0,6x + 11 = 3(3 + 0,2x)
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3. Pemmre HepaBeHCTBO: V2%x%2 — 5% + 2 = 0.

o . 5

4, BEIMHCITHTE 3HAYEHNS OCTANBHBIX TPEX TPUTOHOMETPHHUECKHX ByHKIMI, eciu Sin o = — —,

3
(VS [—n, 2n];

2
5. Beruunciute: 10gs 2 + 10g 6 3 — (logs 12 + log 6 3)
6. Haiitu npoussoanyio ¢pyukuun: f(X) = X°—7x° +6x —1
7. CKOJIBKO CYIIIECTBYET Pa3INYHbIX CEMH3HAYHBIX Tee(OHHEIX HOMEPOB, €CITH B KaXKI0M HOMEpE

HET MOBTOPSOIMUXCS udp?
5=—2+i 24 :ﬁ+51‘

8. HaiiTi pa3HOCTH KOMIUTEKCHEIX urce ~1~ 2 eciu ,
9. O6wem nuuHpa paBeH 100w, a uromanb O60KOBOI MOBEPXHOCTH paBHA 257. HaiinuTe BBICOTY
WIMH/IpA.
10.  Bpricora koHyca paBHa 12, oOpa3yromas pasHa 13. HaiinuTe miomaae oceBoro ceyeHus: KoHyca.
11.  Pamumycsl Tpex mapoB paBHbl 2, 6 u 8. Haiinure paguyc mapa, 00beM KOTOPOTO PaBeH CyMME UX
00BEMOB.

BUJIET Ne 18

Borunciure: Y95 - 23 - /212
Pemmre ypaguenune: 10%¥°+x72 =1

Pemte HepaBeHCTBO: logg x >-2

VYrpocTute BeIpaxkeHne: Sin“o.— COS o + COS%a - 1
Beruunciute: 10gs 2 + 10g 6 3 — (logs 12 + log 6 3)

Brraucnute npomsBogayto:  f(x) = 12x°—7x* +8x+6

No kN RE

B onHoil ypHe HaxonaTcs 4 OenblX U 8 YEpHBIX IAPOB, a B ApYyroi - 3 OenbIX U 9 YepHBIX.
N3 kax0i YpHBI BBIHYJIH 1O Mapy. BEIUUCIUTH BEPOSITHOCTh TOTO, YTO 00a IIapa OKax)yTcs

OenbIMu.
8. HaiiTi mponsBeieHie KOMIUIEKCHBIX uncen =1 - 1= z;=3+6
9. O6wem nunuHapa pasen 100w, a mromaas 60KoBO# nmoBepxHOocTH paBHa S0m. Haiinute panuyc

OCHOBaHUS LWIMHJIPA.
10.  Paamyc ocHoBaHus KOHyca paBeH 5, oOpasyromas pana 13. Haiijure miomaas HoaHOM
MIOBEPXHOCTH KOHYCA.

11. IInomans noBepxHocTH mapa pasHa 12. Halimure mwiomans GoObMIOro (qMaMeTpaabHoro) Kpyra
mapa.
BUJIET Ne 19

Bsrunciure: 4/(~15) -3*
Pemmre ypaBHenune: 3* = %

Permre HepaBenctBo: logo2 (1 —2,4X) > - 2.

Brruncimte: ctgd5° — +/3tg60° + sin 30°

Berunciure: (logs 2 + 10g 6 3) : (Iogs 12 + log 6 3)

Berunciure npomsBonyio GpyHkmun: f(x) = 32X°—7x? +8x+6

Haiitu cpennee apudmeTrnueckoe 3HaYCHNE BRIOOPKH U pa3Max BeIOOpkH 24, -5, 13, -8
z,=—2+4

L No gk~ w D P

Haitnure MOAysIb KOMIJIEKCHOTO YMCIIA:
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9. Paaunyc ocHOBaHMS LWJIMHIpA paBeH 2, BbicoTa paBHa 3. Haiiaure miomans 60koBoH
HOBEPXHOCTHU IWJIMH/IPA, ICTICHHYIO HA T.

10. [Iap, 066éM KOTOpOTO paBeH 124w, Bimcan B Ky0. Haiinure 00béM Kyba

11. OcHoBaHME MPSIMOYTOJIBHOIN MUPaMUIBI - TPABUIIBHBIN YeThIpEXYTonbHUK. [lomans ocHoBaHUA
paBHa 144 cm?, pebpo, HeprHeHIuKyISpHOe OCHOBAHHIO PABHO CTOPOHE OCHOBaHHUs. Haiiute 06béM
HPaMUIBI

BUJIET Ne 20
12. Beraucnure: 0,6 - (0,15 - g) +0,042:0,4
13.  Pemmre ypaBuenue: 3128 = 4%

14.  Pemmute HepaBeHCTBO: logs X > 4

15.  Ympocture: sino. + 2cos o + cos?o.
2
16.  Haiigure 3Hauenue BoipakeHus: 10gs 5 + 109 425 + log 4 125

17. Haiigute nmpoussoanyro pynakium: f(X) = Ux + % x° +9x

. 15!
18.  Haiigurte 3Ha4YeHUE BHIPAKCHHUA: — —
13le2!
19.  Haiizute MOIyIb KOMIUIEKCHOTO UHCTa: 22 —2+4i
20.  Paamyc ocHOBaHMS LWJIMHApA paBeH 4, BeIicoTa paBHa 5. HaiinuTe miomnaas 00KoBOM
MOBEPXHOCTH IUIIMH/PA, ACTICHHYIO HA T.
21. [TpssMOyTONBHBIN Napaiesenune ] Oucal OKOJIO MINHAPA, PaliyC OCHOBAHUS KOTOPOTO
paseH 1. O06beMm napaiienenunena pasex 8. Haliaure BeICOTY LIMIMHIpA.
22.  O0Owem mepBoro mapa B 27 pa3 00bie o0beMa BTOporo. Bo cKoimbKo pas miomaas moBepXHOCTH

IIepBOro mapa 0oJIbIIe IUIOIAU IOBEPXHOCTH BTOPOro?
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