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IlosicHuTeILHAS 3aMUCKA

HaCTOSIH_IaSI nporpamMmma BHeypOlIHOI;'I JCATCIIBHOCTU COCTABJICHA B COOTBCTCTBUMU C
TpeOOBAHUAMH K pe3y/IbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
o0miero o0pa3oBaHus Ha OCHOBaHUH:

1. ®3 Ne273 o1 29.12. 2012 roga «O6 obpazoBanuu B Poccuiickoit deneparnumy;

2. ®enepanbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTEIBHOTO CTaHIAPTa OCHOBHOTO OOIIETO
00pazoBaHus;

3. CaHuTapHO-3MHIEMHOIOTHYECKIX TpaBmi U HopMaTuBoB CanlluH 2.4.2.2821-10
"CaHuTapHO-3IUAEMHOJIOTHUECKHEe TpeOOBaHUS K YCIIOBUSM U OpraHU3alii 00y4eHUs B
0011e00pazoBaTenbHBIX opranu3anusx”. C "3BMEHEHUSIMHU U JOTIOJTHEHHUSIMU OT: 29 UIOHS
2011 r., 25 nexabps 2013 r., 24 HOs16ps1 2015 1.,

4. TlocranoBneHue riaBHOTO canuTapHoro Bpaya PO No20 ot 30.06.2020r. «CanutapHo-
SMUAEMUOJIOTHYECKHEe TPeOOBaHUS K YCTPONUCTBY, COAEPKAHUIO U OpraHU3aluu padoThI
00pa30BaTeNIbHBIX OpraHU3aMi U JPYTUX 0O0BEKTOB COIUAIIbBHON HHPPACTPYKTYPHI IS
JETe W MOJIOJICKH B YCIIOBHSX PACIIPOCTPAHEHHS HOBOW KOPOHOBHPYCHOUW HH(EKITUN
(COVID-19)»- CanutapHo-snuaemuoornueckue npasuia CIT 3.1/2.4.3598-20.

5. OcHoBHO# 00pazoBaTeNbHON MPOTPAMMBI OCHOBHOTO 00111ero oopazoBanuss MbOY
«COII Ne91» r.I'po3noro ¢ mprtosxkenneM Ha 2023-2024 yqeOHbIi oI

6. Tlomoxxenus 06 opranuzanuu BHEypouHOU aestensHocTd MBOY «COIII Ne91x»
r.I'po3Horo

[Iporpamma kypca BHeypouHoii aestenbHocTH «lloaroroka k OI'D mo MaremaTuke» st 9
KJIacca COCTaBJIEHAa CaMOCTOSITENBHO.

KosimuecTBO 4acoB, Ha KOTOPOE paccYuTaHA MporpaMmma
Ha uzyuenue npenmera orBoautcs 1 4 B Henemto, 34 yaca B roj.
OT1anunTe/IbHbIE 0CO0EHHOCTH MPOrPaMMbl

B cBs13u ¢ orpaHnYeHUSMH B IIPOBEICHUU MACCOBBIX MEPOIPUATUIA, BBEJICHHBIMU B CBSI3U C
pacnpocTpaHeHueM KOPOHaBUPYCHON MHGEKIIMHU, TPOrpaMMa MOKET pPealn30BbIBATHCS
CYMMapHO B KaHHKYJISIPHOE BpeMsl, B BbIXO/IHbIe U Hepa0oyue npa3IHUYHbIe

JAHM, TMCTAHIIMOHHO C UCIOJF30BAaHNUEM OHJIAIH - TEXHOJIOTHIA.

Iesm kypca:

IToaroToBUThH o6yqafou11/1xc;1 K CJa4y€ 5K3aMCHa B Q)opMe OI'D B COOTBETCTBUH C Tpe60BaHI/I${MI/I,
IpeaAbABIIICMbBIMU HOBBIMHA 06p3.30BaT€J'IBHBIMI/I CTaHaapTaMu.

Bocnurare/ibHOe Ha3HAYEHNE Kypca.

O6yquI/Ie HOTpe6yeT OT yJaluxcd YMCTBCHHBIX U BOJICBBIX yCHJ’IHﬁ, Pa3BUTOTrO BHUMAHUS,
BOCIIMTAaHUA TaKUX KAYECTB, KAK dKTUBHOCTb, TBOPUCCKAsA MHUIINATHUBA, YMeHI/Iﬁ KOJITICKTUBHO -
IMO3HABATECJIBHOI'O TpyJa.

3apgaum kypca:

HOBTOpCHI/Ie, 3aKpCIJICHUC U er'IY6J'ICHI/Ie 3HAHUI 110 OCHOBHBIM pasaciiaM HIKOJIBHOTO KypcCa
MaTEMaTUKHU C TIOMOIIBIO PA3JIMYHBIX HH(prBBIX O6pa3OBaTCJ'ILHLIX PECypCOB;

. (bOpMI/IpOBaHI/IC YMCHHA OCYIICCTBIIATDH p33H006pa3HLIe BUJIBI CAMOCTOSTENBHOM
ACATCIIBHOCTH C I.[H(I)pOBBIMI/I 06pa30BaTCJ'IBHBIMI/I pecypcamMu;



e pa3BUTHE CAMOKOHTPOJIS M CAMOOIIEHKH 3HAHUH C TIOMOIIBIO Pa3InyHbIX (hopm
TECTUPOBAHUS;

e (opmupoBaHUe y ydamuxcs HEIOCTHOTO MPEICTABICHUS O TEME, €€ 3HAUCHUS B pa3zeie
MaTE€MAaTHKH, CBA3U C IPYrUMU TEMAMH;

e (opMupoBaHHE aHATUTHYECKOTO MBIIIUICHUS, Pa3BUTHE AMSTH, KPyro3opa, yMeHue
IIPE0JI0JIEBATh TPYIHOCTH MPH PELIEHUN OOJIee CIOKHBIX 3aj1ay;

e OCYIIECTBJICHHE pabOTHI C IOMIOJHUTEIHHOHN JIUTEPATypOii;

e AKIIEHTHPOBATH BHUMAHUE y4YalINXCS HAa €IMHBIX TPEOOBAHUAX K MTpaBUiIaM o(pOpMIICHUS
pa3IMYHBIX BUAOB 33/IaHUH, BKIIFOYAEMbBIX B UTOTOBYIO aTTECTAIMIO 32 KypC OCHOBHOM
IITKOJIBI,

[ pacnmpnTb MaATEMATHUYCCKHUC HpeI[CTaBJ'IeHI/ISI yanIHXCﬂ 10 OHpeI[eJ'IéHHBIM TEMaM,
BKJ'IIOLIéHHBIM B HpOFpaMMI)I BCTyHI/ITeJ'II)HI)IX OK3aMCHOB B prrI/IC THUIIBI y‘I€6HI>IX
3aBeJICHUIA.

IlinanupyemMsble pe3y/ibTaThl OCBOCHHS IPOrPaMMBbI Kypca
Jluunocmuvie pesynrbmamol:

e OTBETCTBEHHOE OTHOIIIEHUE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CAMOPA3BUTHIO U
camM000pa30BaHNIO Ha OCHOBE MOTHBAIIUY K 0OYYEHHUIO U NTO3HAHUIO, 0CO3HAHHOMY
BBIOOPY M IOCTPOEHUIO JallbHENIIeH HHANBUAYaIbHON TpaeKTopuu oOpa3oBaHus HA
0a3e OPUEHTHPOBKHU B MUPE Mpodeccuii U MpoPecCHOHATBHBIX TPEATIOYTEHUH, C YIETOM
YCTOMUUBBIX MO3HABATEIbHBIX HHTEPECOB, a TAKXKE HA OCHOBE ()OPMHUPOBAHUS
YBaKHUTEIBHOTO OTHOLIEHUS K TPYLY.

e  ®dopmHUpOBaHUE IETOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOH MPAKTHKH.

e OcBoeHHE COITHATBHBIX HOPM, IIpaBUJI IIOBCIACHUA, poneﬁ n (1)OpM COI.[PIEU'IBHOIZ KH3HU.

e PasBurne MOpPaJIBHOI'0 CO3HaHUA U KOMIICTCHTHOCTH B PCIICHHUU MOPAJIbHBIX HpOGJ’IGM Ha
OCHOBC JIMYHOCTHOI'O BI)I60pa, (bOpMHpOBaHI/IH HPABCTBCHHBIX YYBCTB U HPABCTBCHHOI'O
IMOBCACHU, OCO3HAHHOT'O M OTBETCTBCHHOI'O OTHOIICHNA K HPAaBCTBECHHBIM IMOCTYIIKAM.

. (DOpMI/IpOBaHI/IC KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6H.I€HI/II/I U COTPYAHUUYCCTBC.

e dopmupoBaHHUe CIOCOOHOCTH K YMOLIMOHAIBHOMY BOCIIPUSATHIO MATEMATUYECKUX
00BEKTOB, 33/1a4, PEIICHU, PACCYKICHUI

Memanpeomemnuvie pe3yromamol 06yuenus
Pezynamuenvie YY/[

e OIpCaCIATb COOCTBEHHBIE HpO6JICMBI U MPUYUHBI UX BOSHUKHOBCHUS IIPpU pa60Te C
MaT€MaTU4CCKUMU O6’BCKTaMI/I;

. (I)OpMy.]'II/IpOBaTB COOCTBEHHEIC BEpCUHN UJIN IPUMCHATH YK€ U3BCCTHBIC q)OpMBI 151
MCTOJbI PCIICHUA MaTeMaTH4YeCKOH HpO6J’I€MH, (I)OpMYJ'II/IpOBaTL MMPCAIIOJIOKCHUA U
CTPOUTH T'MIIOTE3bl OTHOCUTEIIBHO pacCMAaTpUBACMOT O 00BbeKTa U MMpEaABOCXUIIATD
PE3YyIbTAThI CBOEH y‘ICGHO-HOSHaBaTCHBHOﬁ ACATCIBHOCTH,

e OIpCacyATh MYTU NOCTUIKCHUA LejIel U B3BEIIMBaTh BO3MOKHOCTH pa3pcuiCHus
ONPCACIICHHBIX y‘ICGHO-HOL’»HaBaTCHLHLIX 3aa4 B COOTBCTCTBUU C OTIPCACIICHHBIMU
KPpUTCPUSAMHU U 3a/la4aMU;



e BBICTpaMBaTh COOCTBEHHOE 00pPa30BaTEIBHOE MOIPOCTPAHCTBO IS pa3pelICHHUs
OTIPEICIICHHOTO KPYra 3aj1a4, OMPeIeIATh ¥ HAXOAUTh YCIOBHS JUIS Peaau3aliiy Uaeh u
IJIaHOB (camMooOydeHue);

e CaMOCTOSITEIBHO BHIOMPATH CPEIH MPEIUI0KEHHBIX pecypcoB Hanboiee 3pPeKTUBHBIC U
3HAYUMBIE [IPU pabOTe C OIPECICHHON MaTEMaTHYECKOH MOJIETIBIO;

e YMETb COCTAaBIIATH IUIAH PA3PELICHUS ONIPEAEICHHOTO KPYra 3a/1a4, UCIIONIb3Ys
pa3JINYHBIE CXEMBI, PECYPCHI TIOCTPOCHHUSI JMarpaMM, MEHTAJIBHBIX KapT, ITO3BOJIIOIINX
IIPOU3BECTH JIOTHKO - CTPYKTYPHBIN aHAJIN3 33]1a4H;

e YMETh IUIAaHUPOBATh CBOM 00pa30BaTeIbHBINA MapUIPYT, KOPPEKTUPOBATH U BHOCUTD
ONPCACIICHHBIC U3BMCHCHM A, KAYCCTBCHHO BJIMAIONIUC HA KOHEYHBINA MMPOAYKT y‘Ie6HO-
MMO3HABATEILHOM JCSITECIIFHOCTH,

° YMCHHUEC KaUCCTBCHHO COOTHOCUTHL CBOU ﬂeﬁCTBHﬂ C MPEABKYIIACMBIM UTOTI'OM y‘IC6HO-
O3HAaBaTEILHOU ACATCIIBHOCTH MMOCPEACTBOM KOHTPOJIA U IJIAHUPOBAHHUA y‘I€6HOFO
mponecca B COOTBETCTBUU C USMCHATONIMMUCA CUTyallUsIMU U IPUMCHACMbBbIMU
cpenctBamMu U (opMaMH OpraHU3alUuy COTPYIHHYECTBA, a TAKKE HHIAUBUAYATHHON
paboTHI HA YPOKE;

e yMeHHE OTOMpPATh COOTBETCTBYIOIINE CPECTBA peaTU3alUU PEIICHHS] MATEMaTHYECKIX
3a/1a4, MoA0MpPaTh HHCTPYMEHTHI JJIsl OLICHUBAHMSI CBOEH TPAaeKTOpUHU B padoTe ¢
MaTeMaTHYE€CKUMU NOHATUSAMHU U MOJEIISIMU;

Hoznaeamenvnvie YY/[

e YMEHHE OIpEAEATh OCHOBOIOIAraoLee MOHATHE U MTPOU3BOIUTH JIOTUKO-CTPYKTYPHBIH
aHaJIu3, OMPEENIATh OCHOBHbIE MMPU3HAKH U CBOMCTBA C MOMOIIBIO COOTBETCTBYIOUINX
CPEICTB M HHCTPYMEHTOB;

e YMEHHE MPOBOJAUTH KIACCU(PHUKAIUIO 0OBEKTOB HA OCHOBE KPUTEPUEB, BHLACTAThH
OCHOBHOE Ha (hOHE BTOPOCTENEHHBIX TaHHBIX;

e YMCHHC IIPOBOAUTH JJOTHUYCCKOC PACCYKACHUC B HAIIPABJIICHHUU OT 06H_II/IX
3aKOHOMepHOCTeﬁ H3y‘laeM0ﬁ 3aJa4u J0 4YaCTHBIX paCCMOTpeHHﬁ;

e YMCHHEC CTPOHUTH JIOTHYECKHEC PACCYKACHHA HA OCHOBEC CUCTEMHBIX CpaBHeHHI;'I OCHOBHBIX
KOMIIOHCHTOB U3y4a€MOI'0 MaTEMaTH4YCCKOIO pa3aciia Uikl MOACIN, IIOHATUS U
KJIaCCOB, BBIACIIAA ONIPCACIICHHBIC CYIIICCTBCHHBIC IIPU3HAKU UJIM KPUTCPHUU,

e YMCHHC BbIABJIATH, CTPOUTb 3dKOHOMCPHOCTD, CBA3HOCTD, JIOTUYHOCTDb
COOTBCTCTBYIOIIHX HECIIOYUCK paCCY)K,I[eHI/Iﬁ 1810)51 pa60Te C MaTCMaTH4YCCKUMMH 3aa4aMiu,
YMCThb HOI[pO6HO H CXKATO IMPCACTABJIATh ACTAIIN3AlMI0O OCHOBHBIX KOMIIOHCHTOB IIpH
JI0Ka3aTeJbCTBE MOHITUM M COOTHOIIICHUM HA MaTEMaTHUYECKOM SA3BIKC,

e YMCHHC OPraHMU30BbIBATH IIOWCK U BBIABIIATH TPUYNHBI BO3HUKAIOIIUX ITPOUCCCOB,
HB.]'IeHHfI, HanboJce BCPOSATHBIC q)aKTOpBI, 10 KOTOPBIM MATECMATUYCCKUC MOJICIIN U
0OBEKTHI BCOAYT ce0s 1Mo OIPCACICHHBIM JIOTUYCCKUM 3dKOHAM, YMETH IIPUBOAUTH
HpI/I“II/IHHO'CJ'Ie,Z[CTBeHHLII‘/’I aHaJIn3 HOHﬂTHﬁ, CY)K,I[eHI/Iﬁ N MaTCMAaTHYCCKHUX 3aKOHOB;

e YMCHHEC CTPOHUTH MAaTECMATUYCCKYIO MOJCIIb ITPU 3aJaHHOM YCJIOBUH, 06.]'[8.,[[8.}01]_161\/’1
ONPCACIICHHBIMHA XaPAKTCPUCTUKAMU 00BeKTa IIPpU HAJINYUHU OIIPEACIICHHBIX
KOMIIOHCHTOB (I)OpMI/IpyIOIJ_ICF OC4A MPCATI0JIaracMoro nNoHATUA 1IN ABJICHUS

e YMCHHC ICPCBOJUTH TCKCTOBYIO CTPYKTYPHO-CMBICJIOBYIO COCTABJIAIOIIYTO
MaTeMaTHUYECKOM 3a1a49 Ha S3BIK rpa(bnquKoro OTO6pa)KeHI/IH - COCTaBJICHHUA
MaTeMaTHU4EeCKOM MOACIIH, coxpaH;Homeﬁ OCHOBHBIE CBOMCTBA U XapaKTCPUCTUKH ;



e YMCEHME 33JaBaTh IUIAH PEIICHUs] MATEMAaTUYECKOH 3a1a4M, pEaIu30BbIBATh aJITOPUTM
JeWCTBUH KaK MOIIAroBOM MHCTPYKLUU JJIs pa3peiieHus yueOHO-TI03HaBaTEIbHON
3a/1a4H;

e YMCHHC CTPOHUTH A0KA3aTCJILCTBO MECTOJA0M OT HPOTUBHOTIO,

e yMeHHE paboTaTh ¢ MPOOIEMHON CUTYalnel, OCYIIECTBIATh 00pa30BaTEIbHBINA MPOIIECC
IIOCPEJCTBOM MTOMCKA METOJIOB U CIIOCOOOB pa3pelIeHUs 3a/1a4H, ONIPEIENISITh IPAHULIBI
CBOEro 00pa3oBaTEIbHOIO IPOCTPAHCTBRA,

e YMCTb OPUCHTHUPOBATHCA B TCKCTEC, BBIABJIATH INIaBHOC YCJIIOBUEC 3ala4 U YCTAHABJIWBATH
COOTHOHICHUC paCCMATPHUBACMBIX O6”I)€KTOB;

e YMEHHE NEepPEeBOJAUTh, UHTEPIIPETUPOBATH TEKCT B MHBIE (POPMBI IPECTABICHUS
nH(pOpMaIIUU: CXEMBI, TUarpaMMBbl, IpaduyecKoe MpeICTaBICHUE TaHHBIX;

Kommynuxamuenwvie YY/|

e yMeHHe paboTaTh B KOMaH/€e, GOPMUPOBAHNE HABBIKOB COTPYIHUYECTBA U YU€OHOTO
B3aUMO/ICHCTBUS B YCIIOBUAX KOMaHIHOM UTPbl WM HHOU (pOpMBI B3aMOEHCTBHS;

e YMEHHE PaCIpeeNIaTh PO U 33Ja4d B paMKax 3aHATHS, GOPMHUPYSI TAKKE HABBIKH
OpPraHMU3aTOPCKOTO XapaKTepa;

e YMEHHE OLICHMBATh MPABMILHOCTh COOCTBEHHBIX JEHCTBUI, a TaKXKe NeSTeIbHOCTH
JPYIMX YYaCTHUKOB KOMAaH/IbI;

e KOPPEKTHO, B paMKax 3a/lad KOMMYHHUKAIMH, OPMYITHUPOBATh U OTCTAUBATh B3TJISIIHI,
apryMEHTHPOBATh JOBO/IbI, BHIBOJIBI, & TAK)KE BBIJBUTATh KOHTPAPTYMEHTHI,
HEOOXOMMBIE JIJIS1 BBISBJICHUS CUTYAIlMH yCIieXa B PEIICHUH TOW WJIN HHOU
MaTeMaTUYeCKOH 3a1auHu;

e YMCHHC I10JIB30BATbCA MAaTEMATHUYCCKUMHU TEPMUHAMU U1 PECUICHUA yqe6H0-
IIO3HAaBAaTCJIbHBIX 3aJa4, 4 TAKXKC CTPOHUTh COOTBETCTBYIOIIUE PEYCBLIC BEICKA3bIBAHUSA HA
MATEMATHYCCKOM A3BbIKC JIJIA BBICTPAUBAHUA MaTeMaTH4eCKOi MOJCIIN,

e YMECTH CTPOUTH MAaTEMATUUYCCKUE MOJECIN C ITIOMOIIBIO COOTBETCTBYIOLIETO
IporpaMMHOIO O6€CHC‘ICHI/IH, CCPBUCOB CBO60,Z[HOFO OTHAJICHHOI'O JOCTYyIIa,

e YMETh I'PaMOTHO M Y€TKO, corjacHo npaBmiam ohopmiienns KMM-a OI'D 3aHocuTh
MOJIy4YE€HHBIE PE3YIbTAThI - OTBETHI.

IIpeomemnvie pe3yromamei:

e (opMUpOBaHHE HABBIKOB IMOMCKA MATEMATUYECKOTO METOa, aJlTOPUTMa U MOUCKA
pelieHus 3a1a4m B cTpykType 3anau OI'9;

e (opMupoBaHHUE HaBbIKA PEILIEHHs ONPE/ICNIEHHBIX TUIIOB 3aJ1au B CTpYyKType 3a1a4 OI'D;

e YMCHHUC pa6OTaTB C Ta6J'II/II_IaMI/I, CO CXCMaMH, C TCKCTOBBIMU JAHHBIMH; YMCThb
HpeO6paBOBLIBaTB 3HAKW U CUMBOJIBI B IOKA3aTCJIbCTBAX U IIPUMCHACMBIX METOJAaX JJId
peHICHUA O6pa3OBaTeJ'IBHBIX 3aJad4,

e YMCHHC IIPUBOJUTH B CUCTCMY, COIIOCTABJIATD, O606H_[21TL " aHaJIU3UPOBATHb
I/IH(bOpMaI_[I/IOHHBIC KOMITIOHCHTBI MAaTCMATUYCCKOI'0 XapaKTCpa U YMCTh ITPUMCHATDH
3aKOHBI U ITpaBWJIa I pCIICHUS KOHKPCTHBIX 3a/1a4,

e YMCHUC BBIACIIATH INIaBHYIO U I/136BITO‘-IHYIO HH(bOpMaL[I/IIO, MMPOU3BOJAUTH CMBICIIOBOC
CXKaTuC MaTCMAaTHIYCCKHUX (I)aKTOB, COBOKYITHOCTH MCTOJOB 1 CII0CO00B peuicHus; yMCTb



MPEJCTABIATH B CJIOBECHON (hOopMe, UCTIONIB3Ys CXeMBbI M pa3IMyHble TaOIuIpbl, rpaduku
U IMarpamMmmebl, KapThl TIOHSATHIA U KJIACTEPbl, OCHOBHBIEC UJICH U TUIAH PEIICHUS TOW WK
MHOM MaTeMaTU4YeCKOU 3a/1auu.

Tpebosanus Kk ypo8HIO NOO2OMOBKU YHAUUXCSL
Harypaabnble unciaa. JIpodu. PannonanbHble yncia
Buinycknux nayuumcs:
. IIOHUMAaTb 0COOEHHOCTH IIGCSITI/I'-IHOI‘/JI CHUCTEMbI CUHCIICHUS,
. OIICPpUPOBATH NOHATUAMMU, CBA3AHHBIMHA C ACIMMOCTBIO HATYPAJIbHBIX YHUCCII;

e BBIpaXkaTh YMCIIa B DKBUBAJIEHTHBIX (JOpMax, BbIOMpast HanboJiee Mo IXOASIIYIO B
3aBUCHUMOCTHU OT KOHKPETHOM CUTYyalllH;

e CpPAaBHUBATH U YNOPAAOYMBATH paAllMOHAIILHBIC YUCIA;

e BBIIIOJIHATH BBIYHCIICHUS C PALIMOHAJIBHBIMU YK CIIAMH, COYETAs! YCTHBIE U TMCbMEHHBIE
MIPUEMBI BBIYUCIICHUI, TPUMEHEHUE KAJIBKYIISITOPA;

e HCIIOJB30BATH MOHATHUA U YMCHHUS, CBA3aHHBIC C IMTPOMMOPIUOHATIBHOCTHIO BEJINYHH,
MMPOUCHTAaMHU, B XO0A€ PCHICHUA MaTECMAaTHYCCKUX 3aJiad U 3aaa4 U3 CMCXKHBIX IIPEAMECTOB,
BBINIOJIHATH HECJIOXKHBIC MPAKTUYCCKUEC pvaéTBI.

JeiicTBUTEIbHBIE YHCJIA

Buinycknux nayuumes.

e  HCIOJb30BaTh HAYAJIbHbIE MPEACTABICHUS O MHOYKECTBE JEMCTBUTENBHBIX YHCET;
e  OINEpPUPOBATH MOHATHUEM KBAJPATHOTO KOPHS, IPUMEHSTh €r0 B BHIYUCIICHUSX.
AsredOpanyeckue BbIpasKeHU s
Buinycknuxnayyumcs:

e  OINEPUPOBATH MOHATUSAMHU TOXKJECTBOY, KTOXKJIECCTBEHHOE TPE0Opa30BaHUEy, pelIaTh
3a/1auu, cojaepkaiiue OyKBeHHbIe TaHHbIE; paboTarh ¢ opMmynamu;

e  BbLINIOJIHATDH Hp606pa3OBaHI/IH BBIpa)KCHHfI, COoZACpKAIUX CTCIICHU C LOCIIbIMU
IIOKa3aTCJIIMU U KBAAPATHBIC KOPHH;

e  BbLINOJIHATH TOXJICCTBCHHBIC Hp606pa30BaHI/I${ PaluOHAJIbHBIX Bpra)KCHI/Iﬁ Ha OCHOBC
IIpaBUJI JIeCTBUM HAJ MHOTOYJICHAMU U aHre6paI/I‘I€CKI/IMI/I I[pO6$[MI/I;

e BBINOJHSITH Pa3JI0KEHNUE MHOTOWICHOB HA MHOYKHUTEIH.
YpaBHeHust

Bbll’lVCKHMK HAy4YumcA.

e pemaTb OCHOBHBIE BUbI PAllMOHAIBHBIX YPABHEHHUM C OHOM MEPEMEHHON, CUCTEMBI
JIBYX YpaBHEHUI! ¢ IBYMS IEPEMEHHBIMU;

e TIOHMMATh YPAaBHCHUC KAK Ba)KHeﬁI.Hym MATEMAaTUYCCKYIO MOACIIb IJIA OITMCAaHUA U
HU3YyUCHUA p33H006pa3HBIX PCaAJIbHBIX CHTyaHHﬁ, peuiaTh TECKCTOBBIC 3aa1U
anre6panqec1<I/IM METOAO0M;

e TIPUMCHSITH rpa(bnqecxne MPpEACTABJIICHUS U UCCIICAOBAHUA ypaBHeHPIfI, HUCCICI0BaHUs
" PCIICHHUA CUCTCM ypaBHCHI/Iﬁ C AByM4 IICPECMCHHBIMU.



HepaBencrBa

Buinycknux nayuumes:

e ITIOHMMAThb U NPUMCHATH TCPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIC C OTHOIICHHUEM
HCpaBCHCTBA, CBOICTBA YHCIIOBEBIX HCPABCHCTB,

e pEILIATh JIMHEHHBIC HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX CUCTEMBI; pEIIaTh
KBaJ[paTHbIC HEPABEHCTBA C ONIOPO HA TpadHUECKUe MPEICTABICHHS.

OcHoBHBIC NOHATHSA. YK CT0BbIE PYHKIUH

Buinycknux nayuumes:

e TIOHMMATh M UCIIOJIb30BATh (PYHKIIMOHAJILHBIE MOHITHS U A3BIK (TEPMUHBI,
CHUMBOJINYECKUE 0003HAUEHU);

e  CTpPOUTb I'paUKH 3JIEMEHTAPHBIX (PYHKIINI; NCCIIEI0BAaTh CBOMCTBA YMCIOBBIX PYHKUINN
Ha OCHOBE U3y4YEHUS MOBEICHUS UX IPaUKOB;

e TMOHMMAaTh QYHKIHIO KaK BAKHEHIIYI0 MAaTEMaTUYECKYIO MOJIENb JUIsl ONTUCAHUS
MIPOLIECCOB U SBJIEHUH OKPYXKAIOLIET0 MUPA, TPUMEHATh (PYHKIIMOHAIBHBIN A3BIK JIS
OTIHMCAHHUS U UCCIIEJOBAHUS 3aBUCUMOCTEN MeX Iy GU3NUECKUMU BETMUYMHAMHU.

OnucarejibHas CTATHCTHKA

Buinycknux nayuumes.:

e  WCIOJIB30BATh MPOCTEHUIIINE CITIOCOOBI IPEICTABIICHUS W aHAJIN3a CTATHCTUYECKHUX
JaHHBIX.

Cuay4aiinble cOOBITHSI M BEPOSITHOCTD
BbInyCKHUK HAY4YHUTCS

e HAXOJHUTh OTHOCUTEIIbHYIO YACTOTY U BEPOSITHOCTh CIy4ailHOTO COOBITHSI.
KomOunaTopuka

e  BhBINMyCKHUK HAy4UTCs pemiaTh KOMOMHATOPHBIC 3a/Ia4H HAa HAX0XKJICHUE YHCIa 00BEKTOB
WA KOMOMHAIWN.

Harasigaasi reomerpus

Bbll’lVCKHl/lK HAy4YumcAi.

¢ PaCliO3HABATH Ha YCPTCIKAX, pUCYHKAX, MOACIIAX U B OKPYKAOIIECM MUPC TTIJIOCKUC U
IPpOCTPAaHCTBCHHBIC TCOMETPUUCCKUC (1)I/Il"ypbl;

e pacro3HaBaTh pa3BEPTKU KyOa, MPsIMOYIOJIbHOTO MapaulesenuIeaa, IpaBuibHOM
MUpPaMUbl, IWIMHAPA U KOHYCAa;

e CTpPOUTH pa3BépTKI/I Ky63. U IPpAMOYT'OJIbHOTO MapaJUICJICTIMIICAA,

e ONpEneNsTh MO JMHEHHBIM pa3MepaM pa3BEPTKU (UTYPHI IMHEHHBIE pa3Mepbl CaMoi
¢burypsl 1 Ha060pOT;

e BBIYUCIATH 00BEM MPSIMOYTOJILHOTO Mapasuiesenurne/a.
I'eomeTpuuyeckue purypbl

Bbll’lVCKHMK HAy4dYumcA.




e TI0JIb30BATBHCA A3BIKOM I'COMETPHUH AJId OIMMCAHUA MTPEAMCETOB OKPYXKAIOMICTO MUpPaA U UX
B3aMMHOI'O PACIIOJIOKCHUA,

e pacro3HaBaTh U M300pakaTh Ha YEPTEIKAX U PUCYHKAX F€OMETpUYECKre GUTypHl U UX
KOH(UTypanuu;

e HAXOJWTh 3HAYEHUS JUIMH JIMHEHHBIX JIEMEHTOB (PUTYP U UX OTHOIICHUS, TPATYCHYIO
Mepy yrioB oT 0° 1o 180°, npuMeHss onpeeeHus, CBOMCTBA U MPU3HAKU QUTYp U UX
3JIEMEHTOB, OTHOILLIEHUS QUryp (paBeHCTBO, I000ME, CUMMETPHUH, ITIOBOPOT,
MapajuieIbHbIN TIEPEHOC);

e ONIEPHUPOBATH C HAYAIBHBIMU MOHATUAMH TPUTOHOMETPHUH U BBIIIOJIHATD YIEMEHTAPHBIC
onepanuy HaJl QYHKIHUSIMH YIJIOB;

e pemiaTh 33/1a4M Ha JJOKa3aTeJIbCTBO, ONUPASICh HA U3yUYEHHBIE CBOMCTBA QUTYp U
OTHOIIEHUH MEX1y HUMU U IPUMEHSS U3YYE€HHbIE METObI JOKA3aTEIbCTB;

e p€IIaTh HECCJIOKHBIC 3aa4 HAa ITOCTPOCHUEC, TPUMEHAA OCHOBHBIC aJITOPHUTMBbI
IMOCTPOCHUA C IOMOLIBIO TUPKYJISA U J'IHHCfIKH;

e pemiaTh NpocCTelIINe MIIaHUMETPUUECKHE 3a]I1a4M B IPOCTPAHCTBE.
N3mepenne reoMeTpu4yecKuX BeJTUYHH

Buinycknux nayuumes.:

e  HCIOJb30BaTh CBOWCTBA U3MEPEHMUS IIHH, TUIOIA/IeH U YTJIOB MpU PELISHUH 3a1a4 Ha
HaX0XJCHUE UIMHBI OTPE3Ka, AJTUHBI OKPYKHOCTH, [UTMHBI IYTU OKPYKHOCTHU, TPALyCHOU
MepBHI yIia;

e BBIYUCIISTH IJIOLIAAN TPEYTOJILHUKOB, MPSMOYTOJIbHUKOB, MTapaljIeIorpaMMOB,
Tparnenui, KpyroB U CEKTOPOB;

e BBIYUCISATH JUIUHY OKPYKHOCTH, JUIMHY JYT'H OKPY>KHOCTH;

e BBIYUCIISTH JUIMHBI IUHEHHBIX 3JIEMEHTOB (DUTYP U UX YIJIbI, UCIIOJIB3YS (POPMYIIBI ATUHBI
OKPY>KHOCTH U JUTMHBI AYTU OKPYKHOCTH, (POPMYIIbI IUIOAaAeH puryp;

e pemiaTh 33/1a4M Ha JOKA3aTEJIbCTBO C MCIOJIb30BaHUEM (DOPMYIT JVTMHBI OKPYKHOCTH U
JUIMHBI IyTU OKPYKHOCTH, GopMyI Iiomaneit puryp;

e pPCHIATbh HIPAKTUYCCKUC 3aaa4r, CBA3AHHBIC C HAXOXKICHUCM I'COMCTPUYCCKUX BCIINYHNH
(I/ICHOJ'IBSYSI IIpu HCO6XO,I[I/IMOCTI/I CIIPAaBOYHUKH U TCXHUYCCKHEC CpeI[CTBa).

Koopaunatsi

Bbll’lVCKHl/lK HAy4umcAi.

e  BbIYHCIIATH VIMHY OTPE3Ka 110 KOOpAWHATAM €TI0 KOHIIOB; BBIYUCIIATE KOOPAWHATLL
CCPCANHBI OTPE3KA,

e HCIIOJIB30BAaTh KOOpI[I/IHaTHBII\/’I MCTO IJIsI U3YYCHU L CBOICTB MNpsAMBIX U OKPY)KHOCTeﬁ

Coaepixkanue Kypca

«ITpakTHKO-OpHeHTHPOBaHHbIE 3a1aHus» OTpadoTtka 3amad Ne 1-5 KUM OI'D.

TabnuuHoe u rpaduueckoe NnpercTaBleHNe JaHHBIX, UIaH U CXeMa, U3BJIeUCHHE HY)KHON
uHpopmanuu. MI3MeHYMBOCTh IPH U3MepeHusx. Pemmaromiye nmpasuiaa. 3aKOHOMEPHOCTH B



M3MEHYMBBIX BeJIMYMHAX. Beraucnenus u npeoOpa3oBanue BennunH. MccnenoBanue
MIPOCTEUIINX MATEMATUYECKUX MOJICIICH.

«Bbruucienus u npeodpasoanus». Orpadotka 3a1ay Ne 6 KUM OI'D.
Heiicmeus ¢ hamypanvHvimu yuciamu

CnoxeHue u BbIYUTAHUC, KOMIIOHCHTBI CJIOKCHHUA U BBIYUTAHHA, CBA3b MCIKAY HUMU,
HaXxO0XKXJACHUC CYMMBI U pa3HOCTU, USMCHCHUEC CYMMbI U pa3HOCTH IIPHU USMCHCHUN KOMIIOHCHTOB
CJIOKCHHS U BbIYUTAHUA.

VYMHOXKEHUE U ACJICHUEC, KOMIIOHCHTBI YMHOXCHUSA U JCJICHWSA, CBA3b MCKAY HUMHU, YMHOXKCHHC
1 CJIOKCHHE B CTOJIOWK, JICJICHHE YTOJIKOM, TIPOBEPKA Pe3y/IbTaTa ¢ TIOMOIIBIO MPUKHUJIKA U
00paTHOTO JACHCTBUSL.

Yucnosvie sviparxcenusn
UucnoBoe BeIpaXXEHHE U €T0 3HAYEHUE, TTOPSIOK BHITIOJTHEHUS ICHCTBUH.
Jlpoou. Ooviknosennvle Opoou

Houist, yacTh, IpoOHOE YKCIIO, APpoOb. [[poOHOE UncIo Kak pe3ynbTart neiaeHus. [IpaBunbpHbIie n
HEeTpaBWIbHBIE APOoOH, CMEIIaHHast Ipo0b (CMEIIaHHOE YHCIIO).

3anuce HaTypabHOTO YKCIIA B BUJE IPOOU C 3a/IaHHBIM 3HAMEHATeJIeM, peoOpa3oBaHme
CMEIIaHHOM IpoOH B HEMPABIIIBHYIO IPOOb U HA0OOPOT.

[IpuBenenue npobeii k 00memy 3HamMmeHareno. CpaBHEeHHE 0OBIKHOBEHHBIX APOOCH.

CrnosxeHre ¥ BEIYUTaHHE OOBIKHOBCHHBIX JIPOOCH. YMHOKEHUE U JIeJICHHE 0OBIKHOBEHHBIX
poOei.

Apudmernueckue AEMCTBUS CO CMEIIaHHBIMU JAPOOSMHU.

Apudmernueckue AeUCTBUS C IPOOHBIMU YUCTIAMH.

Cnocobwl payuonanuzayuy 6bIYUCIEHUU U UX NPUMEHEHUEe NPU 8bINOJIHEHUU OellCBUIL.
Jecamuunvie opoou

[IpeoOpa3oBaHue AeCATHUHBIX Ipo0Oeii B 0ObIKHOBEHHBIC. CpaBHEHUE JIECITUYHBIX APOOEH.
CrnosxeHue ¥ BBIYUTaHUE JECITUUHBIX Apooeid. OKpyrieHue AecATUYHBIX Ipo0eil. YMHOKeHne U
JEJICHUE IECATUYHBIX po0ei. [Ipeobpazosanue 0ObIKHOBEHHBIX Opobell 8 DecsamuuHnble OpooU.
Koneunvie u beckoneunvie oecsmuunvle Opoou.

Yucna. Pauyuonanvnoie uucna

MHOXeCTBO palloHAIBHBIX yKcen. CpaBHEHHE PAallMOHANBHBIX yncen. JlefcTBus ¢
palnMoHaNbHBIMU YuCIaMu. [Ipedcmasnenue payuoHaibHO20 YUcia 0ecamuyHou Opoobio.

/poono-payuonanvnvie gviparcenus

[TpeoOpazoBanue qPOOHO-TMHEHHBIX BBIPAKECHUIA: CII0KEHHE, YMHOXKECHHE,

nenenue. Aneebpauueckas opoows. Coxpawenue aneebpauieckux opooei. Ilpugedenue
aneebpauveckux opobel Kk obwemy sHamenamento. eticmaus ¢ aneeopauyeckumu Opoosimu.
Cll0dICeHUe, 8blYUManue, YMHOMCeHUe, OelleHue, 6036e0eHue 8 CeneHb.



«/leiicTBUTeNbHBIE Yncaa». OTpadoTka 3a1a4 Ne 7 KM OI'D.
Payuonanvusie yucna

N300pakeHue yncen Ha YuciIoBoi (KoopauHaTHOW) psimoid. CpaBHeHHe urces. Moaynnb ducia,
reOMETPHUUICCKAasA MHTCPpHIPCTALUA MOIYJI YU CJIA. I[ef/'ICTBI/Iﬂ C ITOJIOKHUTCJIIBHBIMU U
OTPULATCIIBHBIMU YU CJIaMU. MHox%ecTBO OEJIBIX YHUCECII.

Koopounama mouku

OcCHOBHBIE TIOHATHS, KOOPOUHAMHDBLU JIYY, PACCMOsIHUE MedxcOy moukamu. Koopounamer mouxu.
Hppayuonanvuvie uucna

[ToHsiTHE HPPAMOHATILHOTO YKciIa. Pacro3HaBaHue HPPAMMOHATBHBIX YHCEIT.

MHuoowcecmeo oeticmeumenbHblX YUcel.

«IIpeoOpa3oBaHue ajreopanyeckux Bbipaxenuniiy. Orpadbortka 3amad Ne § KUM OI'D
Hppayuonansusvie uucna

[Tonatne nppanmoHaneHOrO yncia. PacnosHaBanue nppanoHAIbHbBIX yncen. [Ipumepst
JI0Ka3aTeNbCTB B anireOpe. Jleiicmeus ¢ uppayuoHanbHulMU YUCIAMU. YMHOJICEHUE, OelleHuUe,
6036e0eHue 6 CImeneHb.

MHuoowcecmeo oeticmeumenbHblx Yucel.

«YpaBHeHusl U HepaBeHcTBa». OTpaboTka 3amau Ne 9 KM OI'D.

Pagencmea

YucnoBoe paBeHCTBO. CBOMCTBA YHUCIIOBBIX PAaBEHCTB. PABEHCTBO C MEPEMEHHOM.
Ypasnenusn

[onsiTne ypaBHEHUs U KOpHSI ypaBHEHUs. [Ipedcmagienue 0 pagHoCUIbHOCMU YPAGHEHUI.
Obnacmob onpedenenus ypasHenus (001ACMb OONYCIMUMbBIX 3HAYEHUL NePEMEHHO).

Jluneininoe ypagnenue u e2o KOpHu

Pewenne nuneliHbIX ypaBHeHUH. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo xopnei
JIUHeUH020 YypasHenus. Pewenue 1unelinbix ypasHeHull ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBanpatHsle ypaBHeHus. HeronHble KBagpaTHbIe ypaBHEHUs. JJUCKPUMHUHAHT KBaJIPaTHOTO
ypaBHeHus. DopMyia KOpHel KBaJpaTHOTO ypaBHeHus. Teopema Buema. Teopema, obpammuas
meopeme Buema. Pelienue KBaJipaTHbIX YpaBHEHHH: HCIOIb30BaHUE POPMYIIBI IS
HaXO0XXJCHUS KOPHEH, epaguyeckuti Memoo peuleHus, paziodtceHue Ha MHOXCUmenu, noooop
KOpHell ¢ ucnoiv3osanuem meopemvl Buema. Konuuecmeo kopreti K6a0pamuozo ypagHeHus 8
3asucumocmu om e2o ouckpumunanma. buxeadpamnule ypasnenus. Ypasuenus, ceooumvle K
JIUHeUHbIM U Kéaopamuuim. Keaopamuvie ypasnenus ¢ napamempom.

/pobno-payuonanvnsie ypasnenus

Pemenune npocreiimux ApoOHO-TMHEHHBIX ypaBHEHUN. Peuwenue OpoOHO-payuoHanbHbIX
VpagHeHu.



Memoovl pewienus ypasrenuii: Memoovl pagHOCUILHBIX NPeoOPA308aHUU, MEMOO 3aMeHbl
nepemenHou, epaguueckuii memoo. Hcnonvsosanue ceoucms yHKyuil npu peuieHuy ypagHeHull.

JAxH =a x =/gt %
IIpocmetiwue uppayuonanvhvle ypagrnenus 6uoa f , "fﬂ JQ{ .

T _
Ypasnenus suoa X'=a .Ypasnenus 6 yenvix uucnax.

«BeposiTHOCTB coOBITHII» OTpadoTka 3anauy Ne 10 KUM OI'D.
Cnyuaiinvie coovimus

CrnyyaitHble ONIBITHI (3KCIIEPUMEHTHI), JJIEMEHTapHbIE CaydaiiHble COOBITHS (MCXO/bI).
BepositHocTH 3nemeHTapHbIX cOOBITHI. COOBITHS B CIy4aHBIX 3KCIIEPUMEHTaX U
OJIaroPUATCTBYIOIIKNE dJIEMEHTAPHBIE COOBITHS. BeposTHOCTH cinydaitHbIX COOBITUM. OTBITHI €
PaBHOBO3MOKHBIMH 3JIEMEHTApHBIMU COOBITUSIMU. Kitaccuueckue BepOSTHOCTHBIE OIIBITHI C
HCI0JIb30BAHUEM MOHET, KyOUKOB.

«@ynkuum u rpapukm». Otpadotka 3anauy Ne 11 KUM OI'D.
Dyukyuu
Ilonamue pynxkyuu

JlexkapTOBbI KOOPAWHATHI Ha TUIOCKOCTU. POPMUPOBAHUE MPECTABICHUN O METAPEIMETHOM
MOHSATHUU «KOOPAUHATEI. CriocoObl 3a1anust GYHKITUN: aHATUTHYECKUH, TpaduuecKuid,
tabnuunbld. ['padux pyaknuu. [Ipumepsr pyHKIHH, TOTydaeMbIX B TIPOIIECCE UCCIEA0BaHUS
Pa3IMYHbIX PEAIbHBIX MPOIECCOB U pelleHHs 3a1a4. 3HaueHne GyHkiuu B Touke. CBoiicTBa
GbyHKIMI: 001acTh onpeesieHusl, MHOXKECTBO 3HAYCHHM, HYIH, MPOMEKYTKH 3HAKOMIOCTOSHCTBA,
YemHoCmy/HeuemHOCmb, TPOMEXYTKH BO3pACTaHUs U yObIBAHUS, HauOOJIbIlIee U HAMMEHbIIIEEe
3HaueHus. MccnenoBanue QyHKIMY 10 ee rpaduky.

Jluneninasa gpynkyus

CpoiicTBa u rpaduk JUHEHHON QyHKIIMH. YTI0BOH KoddduiueHT npsimoid. Pacronoxenue
rpaduka TUHEHHON QYHKIIMY B 3aBUCUMOCTH OT €€ YriIoBOro kodddumreHTa u cBo00JHOTO
unieHa. Haxooicoenue koaghguyuenmog nunetinou GyHKyuu no 3a0aHHbIM YCI0GUIM:
NpOXodICcOeHUe NPAMOU yepe3 08e MOUKU C 3a0AHHLIMU KOOPOUHAMAMU, NPOXOACOEHUE NPAMOUL
yepe3 OAHHYI0 MOYKY U NAPANLIEeNbHOU OAHHOU NPIMOLL.

Keaopamuunaa ¢pynxkyusn

CoiicTBa u rpaduk kBagpatuuHoil GpyHkuuu (mapadona). Ilocmpoenue epagurxa keadpamuirou
GyHKYUYU N0 MouKkam

Oopamnasa nponopyuoHaIbHOCMb

y=K ok _k
CoiicTBa (hyHKIIHH x Y x y x . ['unepbomna.
«ITocsenoBarenbHOCTH M porpeccum» OtpadoTka 3amad Ne 12 KUM OI'3. (1 yac).

Ilocneoosamenvnocmu u npozpeccuu



YucnoBast TOCIe0BaTENbHOCTD. [IpuMephl YMCIOBBIX MOCeA0BaTeNbHOCTEH. beckoneunsie
MOCIIEIOBATEIBbHOCTH. ApuMeTHYeCcKast MPOTPECCHs U ee CBOICTBa. | eomeTpuueckas
nporpeccust. Popmyna ooujeeo unena u cymmol N nepevix YieHos apu@dmemuieckon u
2e0MempuiecKoll npozpeccuil

«YmucsoBble 1 OyKBeHHbIe BbIpa:keHus». OTpadbotka 3amady Ne 13 KM OI'D.
Yucnoevie u OyKeeHHbIE BLIPAINCEHUA

Bripaxkenue ¢ nepemeHHON. 3HaueHue BbIpaxkeHus. [locTaHOBKA BBIpAyKEHUI BMECTO
IIEPEMEHHBIX.

l[eﬂble BbIPAICEHUA

Crenens ¢ HaTypalbHBIM [TOKa3aTelIeM U ee cBoicTBa. [IpeoOpazoBanus BbIpaXKeHUH,
COJIEpKAIIUX CTEIEHH C HaTypaJIbHBIM MOKA3aTEIIEM.

OnHousneH, MHOTOWIEH. JIeHCTBUS ¢ OJHOWICHAMHU M MHOTOWICHAaMHU (CJI0OKEHUE, BEIYUTAHUE,
yMHOKeHHE). DOpMyITbl COKPAIIEHHOTO YMHOKEHHUS: pa3HOCTh KBAJPATOB, KBAJAPAT CYMMBI 1
paszHocTu. Pa3znoxeHne MHOTOWIEHA HA MHOKHUTEIH: BEIHECEHUE OOIEr0 MHOYKHUTEIIS 3a CKOOKH,
IpyNIUPOBKA, TpUMEHEHHE (OPMYJT COKpalleHHOro yMHOXeHHs1. KBaapaTHBIN TpexuJieH,
pasnioKeHue KBaIPaTHOTO TPEXWICHA Ha MHOXKHUTEIH.

«IIpakTuyeckue pacyersl mo popmyaam» Otpadotka 3agad Ne 14 KMIM OI'D

Bripaxkenue ¢ nepeMeHHo#. 3HaueHue BoipaxkeHus. [logcraHoBKa BhIpakeHU BMECTO
MEPEMEHHBIX.

Heﬂble BbIPAIICEHUA

Crenens ¢ HaTypalIbHBIM [TOKa3aTeseM U ee cBoicTBa. [IpeoOpazoBaHus BbIpaXKeHUH,
COJIepKalIiX CTENEeHH C HATYPaJIbHBIM ITOKa3aTeeM.

OpHouneH, MHOTO4WIeH. JIeicTBUSI ¢ OTHOYJICHAMH U MHOTOYJICHAMH (CJI0XKEHHE, BEIUUTAHUE,
yMHOKeHue). PopMysbl COKPAIIEHHOTO YMHOKEHUSI.

«Cucrembl HepaBeHcTB». OTpaboTka 3agad Ne 15 KM OI'D.
Cucmemul nepagencme

CucremMbl HEpaBEHCTB C OJHOM IIepeMeHHOM. Perienne cucteM HEpaBEHCTB C OJJHOU
MIEPEeMEHHON: JTMHEUHBIX, k8adpamHuix. V1300paskeHne peleHus: CHCTeMbl HEpAaBEHCTB Ha
YUCJIOBOU MPSAMOU. 3aMKCh PEIEHUs CUCTEMbI HEPABEHCTB.

«I"'eomeTpuueckue purypol. Yriabp. Otpadotka 3agau Ne 16 KM OI'D.
Benuuunu
Bennuuna yrna. I'pagycHas mepa yria.

Tpeyzonvnuk



CBoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA. BHemHMiA yron Tpeyroipanka. Cymma yrios
TPEYroJIbHUKA

«I'eomerpuueckue ¢purypsl. Jannb». OtpadoTka 3a1ay Ne 17 KM OI'D
Duzypol 6 ceomempuu u 6 OKpyHcarOuiem mupe

I'eomerpuueckas ¢urypa. Buyrpennss, BHemHss oonactu Gurypsl, rpanuna. JInauu u o6nactu
Ha TIOCKOCTH. Brimykias 1 HeBbimykiias ¢purypsl. [lnockas u nHerockas ¢urypst. [lonsrue
BennuuHbl. J{nuHa. M3Mmepenne umHbl. EQMHUIBI M3MEPEHNS AJINHBL

Brigenenue cBoiictB 00bekT0B. DopMUpoBaHUE MPEICTaBICHUM O METANIPEAMETHOM MOHATUU
«purypa». Touka, 0Tpe30K, npsmasl, Iyd, JJOMaHas, INIOCKOCTb, Yroj, OMCCEeKTpUca yria U ee
CBOMCTBA, BUJIBI YIJIOB, MHOTOYT OJIbHUKH, OKPY>KHOCTb U KPYT.

OceBas cummeTpus reomerpuyeckux ¢uryp. LleHTpanbHas CHMMETpUsI TEOMETPUUECKUX PUTYD.

«Ilnomaas MHoOroyroabuukay. Otpadotka 3amgad Ne 18 KUM OI'D
H3zmepenusn u evluucienusn

[Tnomaau. ®opmysnsl IOHIAAN TPEYTOJIbHUKA, TapajiielorpaMMa 1 €ro YaCTHBIX BUJIOB,
Tpaneuuu, popmyina ['epona, opmyna mioniaan BeITyKIOTO YEThIPEXYroJbHUKA, (POPMYIIbI
JUIMHBI OKPYKHOCTH U IUIOLIAAN Kpyra

«H3mepenusi u Bpruucaenus». Orpadorka 3amad Ne 19 KM OI'D.
H3zmepenus u epluucienus

[Tnomaau. @opmysibl IIOLIAAN TPEYTOIbHHIKA, TapajljieiorpaMMa U ero YacTHBIX BUJIOB,
Tpaneuuu, GopMmysia IIOUIAAN BBIIYKIOTO YEThIPEXyroJbHUKA, POPMYIIbI JITUHBI OKPYKHOCTH U
wioniaau kpyra. [lnomans npaBUuIbHOTO MHOTOYTOJIBHUKA.

Teopema ITudaropa. Tpuronomerpuueckrie COOTHOLIEHUS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.
Tpuronomerpuueckue GyHKIHUH yria.

«Teopernyeckue acnektbl». OTpadoTtka 3ama4y Ne 20 KMIM OI'D.

TeOpeTI/I‘{CCKI/IC ACIICKThI, TCOPECMbI, aKCUOMBI, OIIPCACIICHUA, q)OpMyJ'IH, JICMMBEI.



TemaTn4eckoe INIAHUPOBAaHUE KypcCa

No Tema 3aHaTHS Kom-Bo vacos JlaTa
n/m | (Ne 3amanus B KUM)
IJ1aH ¢akr
1 Berurcnenus u npeobdpazoanus (6 2 04.09.2023
sajanpe KM) 11.09.2023
2 HetictBuTensHbIe uncina (7) 2 18.09.2023
25.09.2023
3 [IpeoOpazoBanus anreOpandeckux 2 02.10.2023
BBIpa)KeHI/Iﬁ (8) 09.10.2023
4 VYpaBHeHus 1 HepaBeHCTBA (9) 2 16.10.2023
23.10.2023
5 Oynkuuu u rpaduxu (11) 2 06.11.2023
13.11.2023
6 UucnoBbie 1 OYKBEHHBIC BBIPAKCHUS 2 20.11.2023
(13) 27.11.2023
7 [IpakTrueckue pacyeTs 1Mo Gopmynam 2 04.12.2023
(14) 11.12.2023
8 [IpakTHKO-OpHEHTHPOBAHHBIC 33 JAHUS 2 18.12.2023
(1-5) 25.12.2023
9 I'eomerpuueckue ¢urypsl. Yrisl (16) 2 08.01.2024
15.01.2024
10 I'eomerpuueckue durypsl. Jnunst (17) 2 22.01.2024
29.01.2024
11 [Tnomaas MuoroyronsHuka (18) 2 05.02.2024
12.02.2024
12 N3mepenus u Beruncnenus (19) 2 19.02.2024
26.02.2024
13 Teopetnueckue acnektsi (20) 2 04.03.2024
11.03.2024
14 Cucremsbr HepaBeHCTB (15) 2 18.03.2024
25.03.2024




15 BepostHocTh coObiTHii (10) 2 01.04.2024
08.04.2024

16 [TocnenoBarensHocTH U niporpeccu (12) 2 15.04.2024
22.04.2024

17 Pa6ora ¢ KUM (uacts 1) 2 13.05.2024
20.05.2024

HUroro
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