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ITosicHuTEILHASA 3aIMCKA

Hacrossmas nporpamma BHEYPOUHOM JEATEIIBHOCTH COCTaBJICHA B COOTBETCTBUU C
TpeOOBaHUSAMHU K pE3yJIbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTebHOW MPOTPaMMbl  OCHOBHOTO
o0miero o0pa3oBaHUs Ha OCHOBAHUH:

1. ®3 Ne273 0r29.12.2012 roma «O06 obpazoBanuu B Poccuiickoii Demeparium»;

2. ®enepaibHOTO TOCYAAPCTBEHHOIO 00pa30BaTENbHOTO CTAaHAApTa  OCHOBHOI'O OOIMIEro
o0Opa3oBaHus;

3. CaHHUTapHO-3MMJIEMHUOJIOTHYECKUX mpaBwil W HopmaruBoB CanlluH  2.4.2.2821-10
"CaHUTapHO-IIIHIEMHOJIOTHIECKHE TPEOOBAaHUS K YCIOBHSM W OpTaHU3alMH OOyYeHUsS B
o0mieoOpa3oBarenbHbIX opranuzanuax”. C MU3MEHEHHSIMH U JOMOJHEHUSAMU OT: 29 HIOHS
2011 r., 25 nexabps 2013 ., 24 Hos6ps 2015 1.,

4. IloctanoBneHue I1aBHOro canurapHoro Bpada P®  Ne20 or 30.06.2020r. «CanutapHo-
SNUAEMUOJIOTHUECKHE TpeOOBaHMSI K YCTPOMNCTBY, COJEP)KAaHUIO W OpraHu3alvu padoThl
00pa3oBaTeNbHBIX OpPraHU3alMil W JIPYrux OOBEKTOB COLMAIBHOW HH(PACTPYKTYphbl s
JIeTeid M MOJIOACKH B YCIOBUSX PpACIPOCTPAHEHHs] HOBOW KOPOHOBHUPYCHOW WHQEKIUH
(COVID-19)»- CanutapHo-snuaemuonornyeckue npasuia CII 3.1/2.4.3598-20.

5. OcHOBHOU 00pa30BaTEIBLHON MPOTrpaMMBbl OCHOBHOTO 001Iero odpasoBanuss MAQOY «OOIII
. iBaHoBckuit» ¢ mpunoxxenuem Ha 2023-2024 y4eGHbIi TO1;

6. [lonoxenus 06 opranuszaiuu BHeypouHoit aestenbHocTd MAOY «OOII . UBanoBCKuiA»

[Tporpamma kypca BHeypouHoil nestenbHocTH «llogroroBka k OI'D mo Matemaruke» s 9
KJIacca COCTaBJIEHA CAMOCTOSTENBHO.

KoJinuecTBO 4acoB, Ha KOTOpPOe PacCYMTAHA MPOrpaMma
Ha u3yuenue npenmera orBoaurcs 1 4 B Hezpemo, 34 yaca B Tof.

OTtianuuTenbHbIE 0CO0CHHOCTH MPOrPaMMBbI

B cBs3u ¢ orpaHMyeHusIMH B NPOBEJCHHHM MAaCCOBBIX MEpPONPHUSITHH, BBEICHHBIMU B CBA3U C
pacrpocTpaHEHHEM KOPOHABUPYCHOM MH(EKIMH, MPOrpaMMa MOXKET PEaTn30BbIBATHCSA CYMMApHO B
KaHUKYJSIPHOE BpeMs, B BBIXOAHbIe M Hepadouue NPa3THUYHBbIE [HHU, AUCTAHIMOHHO  C
HUCIIOIB30BAaHUEM OHJIAMH - TEXHOJIOTHH.

eaun kypca:

[ToaroroButs oOywaromuxcss K caade odk3ameHa B ¢opme OI'D B COOTBETCTBHH C
Tpe60BaHI/ISIMI/I, MNpEaABbABIACMBIMU HOBBIMU 06p330BaTeJII>HLIMI/I CTaHdapTaMHu.

BocnurateabHoe Ha3HaAYeHHE Kypca.

OO0yuenue mnoTpedyeT OT ydYalluxcs YMCTBEHHBIX M BOJICBBIX YCWUJIUH, Pa3BUTOrO0 BHUMAaHMI,
BOCIIMTaHUS TaKUX KayeCTB, KaK AaKTUBHOCTb, TBOPYECKAas WHUIMATHBA, YMEHHUH KOJUIEKTUBHO-
II03HABATEIBHOIO TPYAQ.

3agauu Kypca:

[ToBTOpEHME, 3aKperuieHne U yriryOJieHne 3HaHWM MO OCHOBHBIM pasjielaM IIKOJBHOTO Kypca
MaTeMAaTUKHU C TOMOIIBIO PA3IMYHBIX IUPPOBBIX 00Pa30BATENBHBIX PECYPCOB;

- (opMupoBaHHE YMEHHsS OCYIIECTBIISATH Pa3sHOOOPA3HBIE BUABI CAMOCTOSATEIBHOW NEATEIHHOCTH C
U(GPOBBIMU 00pa30BaTENbHBIMU PECYPCAMU;
- pa3BUTHE CAMOKOHTPOJIS U CAMOOLICHKY 3HAHUH C TOMOILIBIO Pa3IMUHbIX (POPM TECTUPOBAHMUS;



- (opmupoBaHue y ywamuxcs LEJIOCTHOIO MpPEICTaBIEHUs O TeMe, €€ 3HAaueHus B pasjele
MaTEeMaTHKH, CBA3U C IPYTUMU TEMAMH,

- (opMupoBaHMe aHATUTHYECKOTO  MBIIUICHHS, pa3BUTUE TMaMATH, Kpyrozopa, yMeEHHE
MIPE0I0JIEBATh TPYAHOCTH NP PELIEHUH 00JIee CIIOKHBIX 33/1a4;

- OCYIIECTBIICHUE PAOOTHI C TOTOJIHUTENILHON JIUTEPATyPOM;

- aKIEHTUPOBAaThb BHHMMAHME Yy4alUXCAd Ha €AUHBIX TpPeOOBaHUAX K MpaBuiaM o(OopMIIEHHUs
pa3IMYHbIX BUOB 3aJJaHUH, BKIIIOYAEMbIX B UTOIOBYIO aTTECTAIUIO 32 KypC OCHOBHOM IIIKOJIBI;

- paclIUpUTh MaTEMATHYECKHUE MTPEICTABICHHS] yUaLUXCs 110 OMPENEICHHBIM TEMaM, BKIIFOUSHHBIM B
MIPOrpaMMBbl BCTYIUTEIbHBIX 3K3aMEHOB B IpYTHE TUIbI YUEOHBIX 3aBEICHHIA.

HHaHpreMbIe pe3yJbTaTbl 0OCBOCHHUSA IIPOIrPaMMBI Kypca

Jluunocmuvie pe3ynbmamol:

OTBETCTBEHHOE OTHOIICHHE K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH K CaMOpPa3BUTHIO H
caM000pa3oBaHUIO HA OCHOBE MOTHBAIIUM K OOYUYEHHUIO U MTO3HAHWIO, OCOZHAHHOMY BBIOODY U
MOCTPOCHMIO JalbHEUIIeH HHANBUIYATBHON TPAeKTOPUH 00pa3oBaHMs Ha 0a3e OpUEHTUPOBKH
B Mupe mnpodeccuii u mnpodecCHOHATBHBIX MPEANOYTEHUH, C YYETOM YCTOMYMBBIX
MIO3HABATEJIbHBIX MHTEPECOB, a TAK)KE Ha OCHOBE (DOPMHUPOBAHMS YBAXKUTEIHHOTO OTHOLICHHS
K Tpyay.

®opMHUpOBaHUE IIEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHA HAYKH U OOIECTBEHHOM MPAKTUKH.
OcBoeHne colnanbHbIX HOPM, IPABUJI TOBEIEHUS, POJIeH U (OPM COLUATBHOM KU3HHU.

Pa3BuTre MOpPambHOTO CO3HAHUS W KOMIIETEHTHOCTH B PEIICHWH MOpPAIBHBIX IMPOOIeM Ha
OCHOBE JIMYHOCTHOTO BBbIOOpa, (OPMHUPOBAHWS HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO
MOBE/ICHUs, OCO3HAHHOTO ¥ OTBETCTBEHHOT'O OTHOLIEHUSI K HPABCTBEHHBIM MOCTYIIKAM.
dopMHupoBaHUE KOMMYHHUKATUBHON KOMIIETCHTHOCTH B OOIIIEHUH U COTPYTHUICCTBE.
dopMupoBaHUE CIIOCOOHOCTH K 3MOILMOHATIBLHOMY BOCHPUSTHIO MAaTEMaTHUYECKHX OOBEKTOB,
3a7a4, pELUICHHM, pacCyKICHHUI

Memanpeomemuvie pe3ynbmamol 00yueHUs

Pecynamuenvie YY/[
®  OmpeAenaTh COOCTBEHHBIC MPOOJEMbl M TMPUYMHBI WX BO3HUKHOBEHHS TNpuU paboTe C
MaTeMaTHYeCKUMH 00BEKTaMU;
e  (dopMynHpoBaTh COOCTBEHHBIC BEPCHUU WM NMPUMEHATH YK€ U3BECTHBIC ()OPMBI U METOIBI
pelieHus: MaTeMaTUIeCKON MpoosieMbl, POPMyIHPOBATH MPEAIOIOKEHUS U CTPOUTH TUTIOTE3bI
OTHOCHUTENIFHO PacCcMaTpUBAEMOro OOBEKTa U MPEABOCXHILNATH Pe3yJbTaThl CBOEH yueOHO-
IM03HABATCIILHOM JEITEIIFHOCTH,
e  OmpeAeNATh IyTH JOCTHXKEHUS 1eJIe W B3BEIIMBAaTh  BO3MOXKHOCTH PA3PEIICHHS
OTIpeIeNIEHHBIX yueOHO-TI03HABATENIbHBIX 3a/1a4 B COOTBETCTBUU C ONPEIEICHHBIMU KPUTEPUIMU
U 3aJ]a4aMy;
e BbHICTpauBaTh COOCTBEHHOE 00pa3oBaTelbHOE MOANPOCTPAHCTBO JUISL  pa3perieHus
OMPEJICJICHHOTO Kpyra 3ajJiay, ONpeIesATh U HaXOUTh YCIOBUS JUJIsl pealnu3aluy UAei U IIaHOB
(camooOy4eHue);
®  CaMOCTOSITENIbHO BBIOUPATh Cpelu MPEIOKEHHBIX pecypcoB HauOonee >PQPEKTUBHBIE U
3HaYUMBIC TP PabOTE C ONPECICHHON MaTeMaTHIECKOM MOJIETIBIO;
®  yMEThb COCTAaBJIATH IUIAH pa3pellieHuss ONPEIEICHHOTO Kpyra 3a/ay, UCHOib3ys pa3iIuyHbIe
CXEMBI, pECYPChI IOCTPOEHUS TUAarpamMM, MEHTAJIbHBIX KapT, TO3BOJSIOMINX POU3BECTH JIOTUKO
- CTPYKTYpPHBII aHAJIU3 3a/1a4U;
e yMeTh IUIAHHPOBATh CBOH 00pa3oBaTeNbHBIA MapHIpPyT, KOPPEKTHPOBATh W BHOCHTH
onpeje/ieHHble M3MEHEHMs, KAa4eCTBEHHO BIUSIONIME HA KOHEYHBIH MPOIYKT yueOHO-
MO3HABATEILHOU JEATEIbHOCTH;
® yMEHHE KayeCTBEHHO COOTHOCHUTHh CBOW JIEUCTBHS C TMPEIBKYIIAEMbIM HTOTOM Yy4eOHO-
MO3HABATENBHON JEATEIBHOCTH MOCPEACTBOM KOHTPOIIS M TUIAHUPOBAHMS yueOHOTO Mpoliecca B



COOTBETCTBUHM C HM3MEHSIOUIUMUCS CHUTYyallMsIMU U TPUMEHSIEMBIMU CpeICTBaMU U ¢dopMaMu
OpraHu3alMK COTPYIHUYECTBA, & TAK)KE WHIUBUIyATbHOU paOOTHI HA YPOKE;

e yMeHHME OTOMpPAaTh COOTBETCTBYIOIIME CPEICTBA peAM3allMd DPELICHUS MaTeMaTUYEeCKUX
3amady, MmoAOWpaTh WHCTPYMEHTHI [JJsi OIICHUBAaHHUS CBOEH TpaeKTOpuM B pabore ¢
MaTeMaTHYECKUMHU MOHATHAMHI U MOJAECIISMU;

Ho3znaseamenvnovie YY/[

® yYMEHHE ONpENENsATh OCHOBOIIOJATaloIIee IMOHATHE W MPOU3BOJUTH JIOTUKO-CTPYKTYPHBII
aHaJIu3, ONPEESITh OCHOBHBIC TPU3HAKU U CBOMCTBA C MOMOIIbIO COOTBETCTBYIOIIUX CPEJICTB U
WHCTPYMEHTOB;

®  yMCHHE MPOBOAMTH KIACCUPHUKAINIO OOBEKTOB HA OCHOBE KPUTEPHEB, BBICISATH OCHOBHOE
Ha (OHE BTOPOCTENIEHHBIX JaHHBIX;

®  yMEHHE MPOBOJUTH JJIOTUUECKOE PACCYKICHHE B HAMPABICHUU OT OOIINX 3aKOHOMEPHOCTEMH
M3y4aeMOM 3aJ1a4uM 10 YaCTHBIX PAaCCMOTPEHUM;

® yMEHHE CTPOUTH JIOTUYECKUE PACCYKICHHS Ha OCHOBE CHUCTEMHBIX CPaBHEHHI OCHOBHBIX
KOMITOHEHTOB H3y4aeMOr0 MaTeMaTUYECKOTo pas3ziefia WM MOJEIH, TMOHSATUS WU KIACCOB,
BBIJICJISISL OTIPE/ICTICHHBIEC CYIIIECTBEHHBIE MPU3HAKH UIIN KPUTEPUH;

® yMEHHE BBISBIATH, CTPOUTH 3aKOHOMEPHOCTb, CBA3HOCTb, JIOTMUYHOCTh COOTBETCTBYIOLIUX
LEMOYeK pacCyKIeHUI mpu paboTe ¢ MaTeMaTHYECKUMH 3aJauaMi, YMETh MOAPOOHO U CXKATO
MPEACTABIATh JACTATM3AIMI0 OCHOBHBIX KOMIIOHEHTOB TIPH JOKA3aTElIbCTBE TOHATHH W
COOTHOIIEHUH Ha MaTeMAaTUYECKOM SI3BIKE;

®  YMEHHE OPTaHW30BHIBATh MOKUCK U BBHISBIISTH IPUUUHBI BOSHUKAIONINX MMPOIIECCOB, SIBICHUH,
HanboJiee BEPOATHBIE (DAKTOPHI, IO KOTOPHIM MaTEMaTUYECKHE MOJICTH U OOBEKTHI BEAYT ceOs
[0 OMpEACIICHHBIM JIOTHYECKUM 3aKOHAM, YMETh MPUBOAWTH MPUYNHHO-CIICICTBEHHBINA aHAIN3
MOHATUH, CYKJIEHUH U MaTEMaTUYECKNX 3aKOHOB;

¢ yMEHHME CTPOHTh MAaTEeMAaTHUECKyI0 MOJENb NpHU 33JaHHOM YCJIOBUH, OONajaromiei
OTIpEeCNIEHHBIMA XapaKTePUCTHKAMHU OOBEKTa MPU HAIWYUH ONPEJCICHHBIX KOMIIOHEHTOB
(dbopMupyIOILIErocs MpeanoiiaraeMoro NOHITHS WIH SBIICHUS;

®  yMEHHE MEePEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTABJISIONIYIO MAaTEMaTHYECKOM
3aladyil Ha S3BIK TpaUueckoro OTOOpaKeHUsS - COCTABJICHHS MaTeMAaTHYeCKON MOJeH,
COXPAHSIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;

e yMEHME 3aJaBaTh IUIAaH pEIICHHs MaTeMaTHM4YeCKOH 3aJaud, pealqu30BBIBATH AaNTOPUTM
JeUCTBUI Kak MOIIAaroBOM MHCTPYKIMHU JJISl pa3pelieHust yueOHO-1103HaBaTeIbHOM 3a/1a4H;

®  YMEHHE CTPOHTH JI0KA3aTEIHCTBO METOJIOM OT MPOTHBHOTO;

e yMeHHe paboTaTh C MPOOJIEMHOW CHUTyaIlMel, OCYIIECTBIIATh OOpa30BATEIBHBIA IMPOIIECC
MOCPEACTBOM MOMCKAa METOJOB U CIIOCOOOB pa3pelieHus 3a/1auM, ONpeaesaTh TPAHUIBI CBOETO
00pa30BaTEILHOTO MPOCTPAHCTBA;

® yMeTb OPUEHTHUPOBATHCA B TEKCTE, BHIABJIATH TJIABHOE YCIOBHE 3aJayd M yCTaHABIIUBATH
COOTHOIIIEHHE pacCMaTPpUBaEMbIX 00BEKTOB;

¢ yMEHHE TIePEeBOAWTH, HMHTEPIPETUPOBATH TEKCT B WHBICE (HOPMBI TPEICTABICHUS
nH(pOpMaLIMU: CXEMBI, TUarpaMMbl, rpaduyecKkoe NpeACTaBICHUE TaHHBIX;

Kommynuxamuenwvie YY/|

e yMeHHE paboTaTh B KOMaHJE, (OPMHUPOBAHWE HABBIKOB COTPYJAHHYECTBA W yYEOHOTO
B3aUMOJICHCTBUS B YCIOBHSIX KOMaHIHOW UTPHI WIIH HHOU (DOPMBI B3aUMOICHCTBHSI;

e yMEHHME paclpeleNaTh POJM M 3aJaddl B paMKax 3aHATUS, (OPMUPYS TaKkKe HaBBIKU
OpraHU3aTOPCKOTO XapaKTepa;

® yMCHHE OIICHHBATH MPABWIBHOCTh COOCTBCHHBIX JICHCTBUH, a TaKXKe NEATEITHbHOCTH JIPYTUX
y4aCTHUKOB KOMaH/Ibl;

® KOPpPEKTHO, B paMKaxX 3aJad KOMMYHHUKAaIUuH, (HOpPMyIHpOBaTH U OTCTAUBATH B3IJISJIBI,
apryMEHTHUPOBaTh JOBOJIbI, BEIBOJBI, & TAK)KE BBIIIBUTATh KOHTPAPTYMEHTHI, HEOOXOAUMBIC MIJIsI
BBISIBJICHHSI CUTYyAIlMH yCIeXa B PEIICHUH TON WM MHOW MaTeMaTHUeCKOH 3a7auu;

e yMEHHME TIOJb30BAaThCS MAaTEMaTHYECKUMH TEPMHUHAMU IS pelleHus  y4eOHo-
MO3HABATENIBHBIX 3a/la4, a TaKKe CTPOUTh COOTBETCTBYIOIIHME pPEUEBBIC BBICKA3bIBAaHUS HaA
MaTeMaTHYeCKOM SI3bIKE JJIs BRICTPAUBAHUSI MATEMAaTUYECKOM MOJIEINH;



® yMETh CTPOHWTh MaTEMAaTHYECKHE MOJIENM C IMOMOIIBI0 COOTBETCTBYIOIIETO MPOTPAMMHOTO
o0ecrneveHus, CEpBUCOB CBOOOIHOTO OT/IAJICHHOTO JOCTYTIA;

e yMeThb IPaMOTHO M YeTKO, coriacHo mnpasmwiam odopmienuss KMM-a OI'D 3aHOCHTH
MIOJTYYCHHBIC PE3YJIbTATHI - OTBETHI.

IIpeomemmnule pesynivomamaol:

e (opMHpOBaHHE HABBIKOB MIOMCKA MAaTEMATHYECKOTO METO/IA, AJITOPUTMA U TTOUCKA PEIICHUS
3a7a4M B cTpykType 3aaad OI'9;

e  (opMHpPOBaHWE HABBIKA PEIICHUS ONPECICHHBIX THIIOB 3a/1a4 B CTPYKType 3anady OI'D;

e yMmeHue paboTaTh C TaOMUIAMH, CO CXEMaMH, C TEKCTOBBHIMH JAaHHBIMHU; YyMETh
PeoOpPa3OBEIBATH 3HAKH M CHMBOJIBI B JIOKA3aTEILCTBAX M MPUMEHICMBIX METOAAX ISl PEIICHUS
00pa3oBaTeNbHBIX 3a]1aY;

e yMEHHME TMPHUBOJUTHL B CHUCTEMY, COINOCTaBIATH, 0000maTh ¥  aHATU3UPOBATH
WH(OPMAIMOHHBIE KOMIIOHEHTHI MAaTEMaTHYECKOTO0 XapaKTepa W yMETh NMPUMCHSITHh 3aKOHBI U
NpaBUJjIa JUIs PEIICHUs] KOHKPETHBIX 33]1a4;

¢ yYMEHHME BBIICTSATh TJIABHYIO M HU30BITOYHYIO WHGOPMAIUIO, TPOU3BOAUTH CMBICIOBOE
C)KaTHe MaTeMaTH4eCKUX (DAKTOB, COBOKYIMHOCTH METOAOB M CHOCOOOB pEIICHHs; yMETh
MPEJICTaBIATh B CIOBECHOH (opMe, UCTOIB3ysS CXEMbl U PAa3IMYHBbIC TaONUIBI, TpapuKd U
JIMarpaMMBbl, KapThl TIOHSATHH M KJIACTEPhl, OCHOBHBIC WICH W IUIAH PEIICHUS TOW WIM HHOU
MaTeMaTUYECKOM 3a/1auH.

Tpebosanus K yposHio NOO2OMOBKU Y4auuxcsi
HatypanbHble ynciaa. /I[poon. PannonaabHbie yncia
Buinycknux nayuumes:
®  TOHMMAaTh OCOOCHHOCTH JECITUIHON CHCTEMBI CUMCIICHHS,
e  ONEpUpPOBATh NOHATHUSAMHU, CBA3AHHBIMU C JEIUMOCTBIO HATYPaJIbHBIX YHCET;
e BBIpaXKATh YWCIA B OJKBUBAICHTHBIX (opmax, BbIOMpas Hauboiee NOAXOMANIYIO B
3aBHCHUMOCTH OT KOHKPETHOM CUTyalluy;
®  CpaBHMBATh U yNOPSAOYMBATH PALlMOHAIBHBIEC YUCIIA;
®  BBHINOJHATH BBIUUCIIEHHUS C PALMOHAIBHBIMHU UUCIIAMM, COYETass yYCTHBIE U IHUCbMEHHBIE
NpUEMBI BBIUMCIICHUN, IPUMEHEHUE KaIbKYJIATOpa;
®  JCIOJB30BaTh IIOHATHS W YMEHHS, CBA3aHHBIE C IPONOPLHMOHAIBHOCTBIO BEINYMH,
IIPOLIEHTAaMHU, B XOJE PEIIECHUS MaTeMAaTUYECKUX 3aJad U 3a7ad M3 CMEXKHBIX IPEIMETOB,
BBITIOJIHAThH HECIIOKHBIE TPAKTUYECKUE PACUETHI.
JeiicTBUTeIbHBIE YHCJIA
Buinyckuux nayuumes:
®  JCIOJB30BaTh HaYaJbHBIC NIPEICTABICHHU O MHOXKECTBE IEHCTBUTEIBHBIX YUCEIT;
®  OIEpUPOBATh NOHATHEM KBAaIPATHOIO KOPHs, IPUMEHATH €r0 B BEIYACICHUSIX.
Anredpanyeckue BbIPaKeHUs
Buinyckuuxnayyumcs:
®  ONepupoBaTh MOHATHAMU «TOXKJIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHMUE», pelaTh
3aJauu, cojieprkaire OyKBeHHbIE JaHHbBIE; paboTath ¢ popmyiamu;
®  BBINOJHATH NpeoOpa30BaHUs BBIPAXKEHUM, COAepKAIUX CTEIIEHU C LENbIMU NOKAa3aTEeNISIMU
U KBaJIPaTHBIE KOPHY;
®  BBIOJHATH TOXXJICCTBEHHBIE IPEOOpPa30BaHUsI PALMOHAIBHBIX BBIPAKCHUH HA OCHOBE
MIpaBWJI AEMCTBUM HaJl MHOTOWIEHAMHU U aJireOpandyecKUMU Ipo0siMu;
e  BBINOJHATH PA3JI0KEHNE MHOTOWICHOB HA MHOXKHTEIIH.
YpaBHeHnust
Buinyckuuk nayuumes:
e  peElaTh OCHOBHBIE BBl PallMOHAJIBHBIX YPAaBHEHHH C OJHOM IEPEMEHHOM, CHCTEMBI IBYX
YPaBHEHUH C ABYMs [IEPEMEHHBIMU;
® [IOHMMAaTh YpaBHEHHE KaK BaXHEHIIYI0 MaTeMaTUYEeCKyl0 MOJEIb Ul ONHUCAaHUS H
U3YyYEHUs] Pa3HOOOPA3HBIX PEANbHBIX CUTYyallM, pellaTh TEKCTOBBIE 3aJaud alreOpanyecKuM
METOJIOM;




® [PUMEHATH I'paduuecKue MPEeICTABICHUS JUIsl UCCIEOBAHUS YPAaBHEHWH, UCCIIEAO0BAHUS U
pELIEHNs] CUCTEM YPABHEHUN C ABYMS [IEPEMEHHBIMHU.

HepaBencrBa

Buinycknux nayuyumes:

® [IOHMMAaTh U MPUMEHATh TEPMHUHOJOTUI0O U CHMBOJIHMKY, CBA3aHHbIE C OTHOLICHHEM
HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

e  pelIaTh JUHEIHBIC HEPABEHCTBA C OJHOM NEPEMEHHON M UX CUCTEMBI; PellaTh KBaJpaTHbIC
HEPaBEHCTBA C OMOPOi Ha rpadudecKre MpeCTaBICHHUS.

OcHoBHbIe noHATHSA. UKCI0BbIC PYHKIHHT

Buinycknux nayuyumes:

® [IOHMMAaTh U UCHOJb30BaTh (QYHKIMOHAJIbHbIC MOHATUS U SA3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHHUS);

e  CTPOUTH IpaMKH JIEMEHTAPHBIX (PYHKLHUH; UCCIIEA0BATh CBOWCTBA YHCIIOBBIX (DYHKIMI Ha
OCHOBE U3y4€HHUS MTOBEJACHUS UX TPAPUKOB;

® [OHMMATh (PYHKLHUIO KaK Ba)KHEHIIYI0 MaTEMATUYECKYIO MOJAEIb Ul ONUCaHMs IPOLECCOB
U SBJICHUH OKpY’XKAIOLIET0 MHpa, MNPUMEHATh (QYHKIMOHAJIBHBIA S3bIK A ONUCAHHUS MU
HCCIIEIOBaHMS 3aBUCUMOCTEN MEXy PU3NUECKUMU BEIIUYNHAMH.

OnucarejibHasi CTATHCTHKA

Buinyckuux nayuumes:

®  1CIIOJIb30BaTh IPOCTENIINE CIOCOOBI IPEACTABICHHS U aHATIN3a CTATUCTUYECKUX JIAaHHBIX.
Cay4yaiinble cOOBITHSI M BEPOSITHOCTD

BbInyCKHUK HAYYHTCS

®  HaxOJUTh OTHOCHUTENBbHYIO YACTOTY M BEPOATHOCTh CIyYailHOrO COOBITHS.

KomOunaTopuka

e  BBITyCKHUK HAy4HTCS peliaTh KOMOMHATOPHBIC 3a/laud HAa HAXOXKICHUE YHCIa OOBEKTOB
I KOMOWHAIINHA.

Harasinnasi reomerpust

Buinyckuux nayuumes:

®  DACNO3HaBaTh Ha 4YepreXkax, PUCYHKaX, MOJENAX M B OKPY)KAIOIIEM MHUpPE IUIOCKUE H
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKUE (DUTYPBI;

e pacrno3HaBaTh pPa3BEPTKM KyOa, MPSAMOYIrOJbHOIO Mapajulefienuneaa, MpaBUIbHOU
MMPAMMJIbI, HWIMHIPA U KOHYCAa;

®  CTPOUTH pa3BEPTKH KyOa U MPSMOYTOJILHOTO MapasliesIenune 1a;

e OmpenensATh MO JMHEHHBIM pa3MepaM pa3BEPTKH (UTyphl JTUHEWHBIE pa3Mepbl CaMoii
¢burypsl 1 H2060poT;

®  BBIYUCIATH 00BEM NMPSIMOYTOJIBHOIO MapaljieNenuea.

I'eomeTpuueckne Gpurypbl

Buinycknux nayuumes:

®  I0JIb30BaThCs SI3BIKOM T'€OMETPHM JJIs ONUCAHUS NPEAMETOB OKPY’KAIOLIEro MHpa M HUX
B3alMHOI'0 PACIIOIO0XKEHHUS;

®  pacrmo3HaBaTh W HM300pakaTb Ha YepTEeKaX M PUCYHKAX T'e€OMETpUYECKHE (QHUTYpPBHI M UX
KOH(puryparmmmu;

®  HaxOJWUTbh 3HAYCHMS JJIHMH JMHEHHBIX 3JIEMEHTOB (DUTYp M X OTHOILEHUS, IPaTyCHYIO MEpy
yrioB ot 0° no 180°, mpuMeHss ompeneneHusl, CBOMCTBA U MPU3HAKU (UTYp U UX DIIEMEHTOB,
OoTHOLIEeHUA (uryp (paBeHCTBO, 101001e, CHMMETPUH, TOBOPOT, NapajlIebHbIN NEpeHoC);

®  ONEpUPOBaTh C HAYAIbHBIMU MOHITHSIMHM TPUTOHOMETPUU U BBIINOJHATH 3JIEMEHTAPHBIE
orepanuu HaJ QYHKIUSMH YTIIOB;

e  permaTh 3a/a4M Ha JI0KA3aTEIbCTBO, OMUPAsACh HA N3y4YEHHbIE CBOMCTBA (PUIYp U OTHOILIECHHH
MEX1y HUMH U IIPUMEHSISI U3yUYEHHBIE METO/IbI JOKA3aTENbCTB;

®  peElIaTh HECJIOKHBIE 33/1a4M Ha IOCTPOEHUE, IPUMEHSISI OCHOBHBIE AITOPUTMBI IOCTPOEHHUS C
MTOMOUIBIO IUPKYJIS U JINHEHKH;

e  pelaTh NPOCTEUINNE INIAHUMETPUYECKUE 3a]]a4X B IPOCTPAHCTBE.

N3mepenue reoMeTpu4ecKux BeJTUYHH




Buinycknux nayuumcs:

®  JCNOJb30BaThb CBOMCTBA M3MEPEHHUs JJUH, IUIOLIAAEH M YIJIOB NPH PEIICHUU 3ahad Ha
HaXO0XXJCHHUE JUIMHBI OTPE3Ka, JVIMHBI OKPYKHOCTH, JUIMHBI YT OKPY’KHOCTH, TPalyCHON MephbI
yria;

®  BBIUKCIATH IUIOIIAJU TPEYTOJIBHUKOB, MPSIMOYTOJbHUKOB, MapajjielorpaMMOB, Tpameluii,
KPYT'OB U CEKTOPOB;

®  BBIYMCIATH JUIMHY OKPY>KHOCTH, JUIMHY JIyTH OKPYKHOCTH;

®  BBIYMCIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (PUIYp M MX YTIJbl, UCTIONIB3Ys (hOPMYJIbI UTHHBI
OKPY>KHOCTH H JUTMHBI IYTH OKPYKHOCTH, (pOpMYIIBI TUTOIIanei puryp;

e pemaTh 33JaYd Ha J0KA3aTeJIbCTBO C HCIOJIB30BaHUEM (DOPMyJI AJIMHBI OKPY’KHOCTH H
JUTUHBI 1yTH OKPYKHOCTH, (hopMy miiomaaet puryp;

e  pelaTh NPAaKTHYECKHUE 3aJauM, CBA3AHHBIE C HAXOXKJIECHUEM TIE€OMETPUYECKUX BEJIUYMH
(ucnonb3yst MpU HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUUYECKUE CPEJICTBA).

Koopaunartsi

Buinycknux nayuumecsi:

®  BBIYMCIATH JAJIMHY OTpEe3Ka IO KOOpAMHAaTaM €ro KOHIIOB; BBIYUCIATH KOOPJMHATEHI
CEpEeIUHBI OTPE3Ka;

®  UCIOJB30BaTh KOOPAMHATHBIN METOA JUIsl U3YyUEHHs] CBOMCTB MPSIMBIX U OKPY>KHOCTEN




Copepxanue Kypca

«IIpakTHKO-OpHEeHTHPOBaHHBIE 3agaHus» OTpadoTka 3amad Ne 1-5 KUM OI'D.

TabnuuHoe M rpaduyeckoe NpeACTaBICHHWE AAHHBIX, MJIaH U CXEMa, WU3BJICUCHUE HYXHOH
uHpopManuu. V3MEHYMBOCTH TIPU H3MEpEHHsX. Pemaromue mpaBwia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BeIMYMHAX. Bbrumcnenus u mpeoOpasoBaHue BenuuyuH. VccienoBaHue mpocTeimumx
MaTE€MAaTHYECKUX MOJEIIEH.

«Bprunciaenus u npeodpazoBanus». Otpadotka 3ama4 Ne 6 KM OI'D.

Heiicmeun ¢ namypanvnoimu yucaiamu

CrnoxxeHue W BBIUMTAHUE, KOMIIOHEHTHI CJIOXKCHHS ¥ BBIYUTAHHS, CBSI3b MEXIYy HUMH,
HaXO0XJIEHHE CYMMBbl U Pa3HOCTH, U3MEHEHHE CYMMBbl U Pa3HOCTU MPH HM3MEHEHHH KOMIIOHEHTOB
CJIOKCHHS ¥ BBIYUTAHUS.

YMHOKEHUE U JIeJIeHIe, KOMITOHEHTbl YMHOXKEHHUS U JAeJICHUs, CBSI3b MEX1y HUMH, YMHOKEHUE
U CJIIOXEHHE B CTOJOWK, JACNIEHUE YTOJIKOM, TPOBEPKa pe3yJibTaTa ¢ MOMOIIBIO IPUKUAKU U 0OpaTHOTO
IECUCTBUSL.

Yucnosvie sviparxcenusn

YuciioBoe BBIPAKEHHUE U €r0 3HAYEHUE, MMOPSAAOK BBIIIOJHEHUS JEHCTBUM.

/Ipoou. Obviknoeennwvie opoou

Houns, 9acth, ApoOHOE YKCIIO, Ipolb. J[poOHOE UncIo Kak pe3yibTaT nenaeHus. [IpaBuibHbIC 1
HeTpaBWIbHBIE APOOH, CMEIIaHHas IpoOb (CMEIaHHOE YHCIIO).

3anuch HaTypajibHOIO YHCIIa B BHJE APOOM C 3aJaHHBIM 3HaMEHAaTeseM, MpeoOpa3oBaHHE
CMEILIaHHOH IpoOH B HEMPABWIBHYIO IpOOb U HA0OOPOT.

[TpuBenenue apobeit k obmeMy 3HameHaTenno. CpaBHEHHE 0OBIKHOBEHHBIX APOOCH.

CrnoxxeHue W BBIYMTAHUE OOBIKHOBEHHBIX JpoOeil. YMHOXKEHHE W JIeeHHe OOBIKHOBEHHBIX
TpoOei.

Apudmerndeckne 1eHCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernaeckue ASHUCTBUS C APOOHBIMH YHUCITAMHU.

Cnocobul payuoHanuzayuu bl4UCIeHUU U UX NPUMEHEeHUe NPU 8bINOTHEHUU 0etCmEUl.

Jecamuunvie opoou

[IpeobpazoBaHue NECATUYHBIX ApoOEH B OOBIKHOBeHHBbIE. CpaBHEHHE IECATUYHBIX JIPOOECH.
CrnokeHHe W BBIUUTAHUE NECATUYHBIX IpoOed. OKpyriieHHe NeCATUYHBIX IpoOel. YMHOXECHHE H
JIENICHUe JIeCATUYHBIX apo0el. [Ipeobpazosanue 00bIKHOGEHHBIX Opobeli 6 Oecsimuunble OpoOuU.
Koneunvie u 6eckoneunvie decsimuunvie Opoou.

Yucna. Payuonanvnole uucna

MHoO)ecTBO paluoHambHBIX uncen. CpaBHEHHE palMOHAIBHBIX uMcen. JledcTBus c
paroHaIbHBIMU YUcIaMu. [Ipedcmasienue payuoHaibHo20 Yucia 0ecamudtol opoosio.

JIpobno-payuonanshole evlparcenus

[IpeoOpazoBanue APOOHO-TMHEMHBIX  BBIPAXKCHHUI: CIOXEHHE, YMHOXCHHE, JeJICHHE.
Aneebpauueckasn opoov. Cokpawenue aneeopauueckux opooeii. Ilpusedenue aneebpauueckux opooeti
K obwemy 3Hamenamenio. [lelicmeus ¢ aneebpaudeckumu OpoosMU: CLOJHCEHUe, Gbluumanue,
VMHOMCEHUe, 0eleHue, 8036e0eHUe 8 CINeneHb.

«JleiicTBUuTeIbHBIE YKCaAa». OTpadoTka 3amau Ne 7 KM OI'D.

Payuonanvuvie uucna

N3oOpaxenue uncen Ha YHUCIOBOM (kKoopAuHaTHOW) mpsimoit. CpaBHeHue uucen. Monayib
yyclia, TeOMEeTpUuYecKas HHTepOperanus MoAyis uyucna. JIeHcTBUS C  TOJOXHUTEIbHBIMU H
OTPHUIATCIIEHBIMH YUCIaMHA. MHOXECTBO TEJIBIX YUCEIL.

Koopounama mouku

OCHOBHbBIE TOHATUS, KOOPOUHAMHBIU VY, pAcCmosiHue medxcoy moykamu. Koopounamor
MOYKU.

Hppayuonansnsle uucna

[TonsiTue nppannoHanpHOro yncia. Pacno3naBanue uppanroHaIbHBIX YUCEIL.

MHmnooicecmeo Oelicmeumenvuvix yuce.



«IIpeoOpa3zoBanue ajdredpandeckux BoipaxkeHuin». Otpadotka 3agay Ne 8§ KUM OI'D

Hppayuonanvuwle yucna

[TonsTHe wuppannoOHanIbHOrO uMcia. Pacno3HaBaHue uppalMoOHaANbHBIX uucen. I[Ipumepsl
JI0Ka3aTelabCcTB B anredpe. /Jlelicmeus ¢ uppayuoOHAnbHbIMU YUCIAMU. YMHOdICEHUe, OeleHue,
6036e0eHe 8 CMeneHb.

MHnoocecmso OelicmeumenbHbix yucei.

«YpaBHeHHs M HepaBeHcTBa». OTpadoTtka 3agau Ne 9 KUM OI'D.

Pagencmea

Uucnosoe paBeHCTBO. CBONCTBA YUCIOBBIX PABEHCTB. PaBEHCTBO ¢ NEPEMEHHOM.

Ypasnuenus

[lonsTe ypaBHEHHS W KOpHS ypaBHEHUs. [Ipeocmasnenue 0 pagHOCUNILHOCMU YPAGHEHUU.
Obaacmwb onpedenenus ypasreHus (001acmos OONYCMUMBIX 3HAYEHUL NePeMEeHHOLL).

Jluneiinoe ypasuenue u e2o KOpuu

Pemienne nuHeiHbIX ypaBHeHUU. Jluneunoe ypasnenue ¢ napamempom. Konuuecmeo xopmeti
JIUHEUHO020 ypasHeHus. Peuienue TuHetiHbiX YpasHeHUll C NApaAMempoM.

Keaopamnoe ypagnenue u e2o kopnu

KBanpaTtHbie ypaBHeHusi. HemonHble kBajpaTHble ypaBHEHHA. J[MCKPUMUHAHT KBaJpaTHOTO
ypaBHeHus. DopMmyna KOpHEH KBaapaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. Pemienue KBaJpaTHBIX YPaBHEHUH: HCIIONB30BaHHE (HOPMYIBI Ui HAXOXKICHHUS
KOpHEH, epaguueckutl memoo peuwleHus, pasilodceHue Ha MHOMCUmeny, noobop KopHeu ¢
ucnoavsosanuem meopemvi Buema. Konuuecmeo xopheii K6aopamnozo ypagHeHus 8 3a8UCUMOCIU OM
e20 ouckpumunanma. buxeaopammuvie ypasnenus. Ypasnenus, ceooumvie K TUHEHbIM U KBAOPAMHBIM.
Keaopammnuie ypasnenus ¢ napamempom.

/Jlpoono-payuonansvhnsle ypagHeHus

Pemenne mnpocrediimux IpoOHO-TMHEWHBIX ypaBHEHUH. Pewenue OpoOHO-pAYUOHATLHBIX
VpagHeHUll.

Memoovl pewenus ypagHeHuil: Memoobl PABHOCUILHBIX NPeodpazo8anuii, Memoo 3aMeHbl
nepemenHol, epaghuyeckuii memoo. Hcnonvszoseanue ceolicme hyHKYull npu peutenuu YpasHeHull.

Tpocmeinuue uppayuonanvhvie ypasnenus suda | f (x) =a, \/f(x) = \/g(x) .

n
VYpasnenus euoa X~ =a .Ypaenenus 6 yenvix yuciax.

«BeposaTHOCTB coObITHII OTpadoTka 3aaa4 Ne 10 KM OI'D.

Cnyuaiinvle coovimus

CrnyuvaifHble ONBITBI (3KCIEPUMEHTHI), 3JIEMEHTapHble Cly4aiiHble COObITHS (MCXOJBI).
BepositHoct  anmeMeHTapHbIX  coObITHil.  CoObITMSI B ClIy4yallHBIX ~ OKCHEpPUMEHTaX W
OJaronpusATCTBYIOIINE 3JEMEHTapHble COOBITHS. BeposTHOCTH ciy4alHbBIX cOObITUH. ONBITHI €
PaBHOBO3MOXKHBIMU  3JIEMEHTapHbIMM  cOObITUAMU. Kitaccudyeckue BEpOATHOCTHBIE OIMBITHL  C
UCIOJIb30BAaHUEM MOHET, KyOUKOB.

«®@ynknuu u rpapuxm». Otpadotka 3agad Ne 11 KM OI'D.

Dynkyuu

Hlonuamue ¢ynkuyuu

JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. DOpMUPOBAHUE MPEACTABICHUN O METAIPEIMETHOM
MOHATUU «KOOpAUHATHY. CrocoObl 3amanus (PyHKIUN: aHATUTHYECKUH, TpadUuecKuii, TaOINIHBIN.
I'paduk dynkuuu. [lpumepbl (QyHKIMNA, MOTy4aeMbIX B TPOIECCE HCCICIOBAHUS PaA3ITUYHBIX
peanbHBIX MPOIIECCOB W PEIICHHS 3aaad. 3HaueHue (GyHKIuH B Touke. CBoicTBa (DyHKIHI: 00J1acTh
oTpeieseHus, MHOECTBO 3HAYCHUH, HYJIH, MIPOMEXKYTKH 3HAKOIMIOCTOSIHCTBA,
YyemHoCcmov/HeyemHoCcms, TPOMEXKYTKH BO3pacTaHUs W yObIBaHUS, HauOosblliee W HauMEHbIEe
3HaueHus. MccnenoBanue QyHKINY 1O ee rpaduKy.

Juneinnan pynkyusn

CpoiictBa u rpaduk nuHeHON ¢(yHKIMU. YTI0BOH Ko3(dduument npsmoi. Pacnonoxenue
rpaduka JUHEHHOW (YyHKIIMH B 3aBUCHMOCTH OT €€ YIJIOBOTO KO3 (HUIIMEHTa U CBOOOJIHOTO YJICHA.
Haxooicoenue koagpuyuenmos aunetinoi GyHKkyuu no 3a0aHHbIM YCIOBUAM. NPOXOACOEHUE NPIMOL



yepez 08e MOYKU C 3A0AHHBLIMU KOOPOUHAMAMU, HPOXONHCOEHUEe NPAMOU uepe3 OAHHYI0 MOUKY U
napaienbHol OaGHHOU NPAMOU.

Keaopamuunaa gpynxkyus

CpoiictBa u rpaduk KBaapatndHoH QyHKuuM (mapabona). [locmpoenue epaghuka
K8AOPAmMu4HoU QyHKYuu no mouxam

Oopamnaa nponopyuoHaIbHOCHb

k
ColicTBa (h)yHKIUH y = k y = —. I'unepbona.
X X

«IlocaenoBaresbHOCTH U porpeccun» OtpadoTka 3amayd Ne 12 KUM OI'D. (1 gac).
Ilocneooeamenvrhocmu u npozpeccuu
UucnoBasg mocinenoBaTesibHOCTh. [IpuMepbl YMCIOBBIX MOCIEN0BATEIBHOCTENH. beckoHeuHbIe
nocieoBaTeIbHOCTH. Apudmernyeckas Mporpeccus U ee CBOMCTBa. [ eomerpuueckas mporpeccus.
Dopmyna obuje2o ureHa u CyMmul 1 NEPEbIX UIeHO8 apuhMemuieckou U 2eoMempuiecKkol npoepeccut

«YucaoBbie 1 OyKBeHHbIE BbIpazkeHus». OtpadoTtka 3amad Ne 13 KM OI'D.

Yucnoevie u 0yKeeHHbIE BLIPAICEHU

Bripaxkxenne ¢ mniepeMeHHON. 3HayeHUe BbIpakeHUs. [loacTaHOBKAa BBIPAKEHUH BMECTO
IIEPEMEHHBIX.

Ilenvie vipasricenun

CreneHb ¢ HaTypalbHBIM TIIOKa3aTeneM U ee cBoiictBa. [IpeoOpa3oBaHus BBIpAXKECHUH,
COJIEpKAIUX CTENEHH C HAaTypaIbHBIM IIOKA3aTEIIEM.

OpnouneH, MHorowieH. JlefcTBHs ¢ OAHOWIEHAMU U MHOTOYWICHaMHU (CIIOKEHHE, BhIUMTAHUE,
yMHO)eHue). POopMyIsbl COKpAIIEHHOIO YMHOXEHHS: pPa3HOCTh KBaJApaTOB, KBaJApaT CYMMBbI M
pazHocTu. Pa3nojkeHrne MHOroujieHa Ha MHOXKHUTEIHM: BBIHECEHHE OOIIET0 MHOXKHTENS 3a CKOOKH,
IpyHIUpoOBKa, IpUMEHEHHE GOPMYJI COKPALLIEHHOTO0 YMHOKeHUA. KBaapaTHbIN TpexuieH, pa3nokKeHne
KBaJPAaTHOT'O TPEXUJIEHA HA MHOKUTEIN.

«IIpakTH4Yeckue pacyeTsbl 0 popmyaam» OtpaboTka 3axau Ne 14 KUM OI'D

BolpaxxeHue ¢ mnepemeHHOM. 3HaueHue BbIpaxeHus. [loncraHoBKa BBIpaXKEHMH BMECTO
IIEPEMEHHBIX.

Llenvie ¢vipasicenun

CreneHp ¢ HaTypalbHbIM IOKa3zaTeneM U ee cBoiicTBa. [IpeoOpa3oBaHus BBIpaXKEHUH,
COZIepKALIUX CTEIICHH C HATyPAJIbHBIM ITOKA3aTeIIEM.

OpnHouneH, MHOrowieH. JIelcTBUS ¢ OJHOYICHAMH M MHOTOWIEHAMH (CIIO)KEHUE, BBIUNTAHUE,
yMHOKeHue). PopMyJibl COKpPAILIEHHOTO YMHOKEHUS.

«Cucrembl HepaBeHcTB». OTpaboTka 3a1a4 Ne 15 KUM OI'D.

Cucmemul Hepasencme

CucreMbl HEpaBEHCTB C OJHOH IepeMEHHOW. PelieHne cucTeM HEpPaBeHCTB € OJHOU
MIePEMEHHON: JIMHEWHBIX, Keaopamusix. VI300pakeHre perieHus CUCTEMbl HEPaBEHCTB Ha YHCIIOBOMN
IPSIMOM. 3aIUCh PELIEHUS CUCTEMbI HEPABEHCTB.

«I"'eomeTpuyeckue purypol. Yriab». Otpadotka 3agau Ne 16 KUM OI'D.

Benuuunui

Bennuuna yrna. ['pagycHas mepa yria.

Tpeyzonvnux

CpoiicTBa paBHOOEIPEHHOr0 TpeyroibHUKA. BHemHuit yron tpeyroiabHuka. Cymma YIJIOB
TpPEeyrojbHUKa

«I"'eomeTrpuyeckue ¢purypsol. Jimubpy. Otpadotka 3agau Ne 17 KUM OI'D

Duzypol ¢ 2eomempuu u 6 OKPyHcaouem mupe

I'eomerpuueckas ¢urypa. BuyTpenHss, BHemHss oOnactu ¢urypsl, rpanuna. JIMHUM U
o0acTu Ha IUVIOCKOCTU. Bhimykias u HeBblnykias Gurypsl. [Inockas u Hemnockas ¢urypsl. [lonstue
BennuuHbl. [inHa. smepenue mummHbl. EQMHULBI U13MEPEHNS JUTUHBI



Brigenenue cBoiicTB 00bekTOB. DopMHUpOBaHKE MPEACTABICHUN O METAlIPEAMETHOM MOHSTUU
«purypa». Touka, OTpe3ok, mHpsimas, Jy4, JIOMaHas, IJIOCKOCTb, Yroj, OHCCEKTpHuca yrjia U ee
CBOMCTBA, BU/IbI YTJIOB, MHOTOYTOJIBHUKH, OKPYKHOCTb U KPYT.

OceBast cummeTpusi reomeTpudeckux ¢uryp. LleHTpampHas CHMMETPUS TEOMETPUYECKHX

duryp.

«Ilmomaas MHOTOYyroabHuKa». Otpadotka 3agau Ne 18 KM OI'D

H3mepenus u epluucnenus

[Tnomanu. dopmynbl MIOMAAN TPEYrojbHUKA, MapaijieliorpaMmMa U €ro YacTHBIX BHJIOB,
Tpanenun, Gopmyna ['epona, Gopmyrna miomaad BITYKIOTO0 YETHIPEXYTOJbHUKA, (POPMYIIBI JTHHBI
OKPYKHOCTH U TUIOIIAIN Kpyra

«W3mepennsi 1 BeruucaeHus». Orpadorka 3amad Ne 19 KM OI'D.

H3zmepenusa u epluucnenus

[Tnomannu. ®opMynsl IUIOMAAU TPEYrojabHHUKA, INMapajuiejiorpaMMa M €r0 YacTHBIX BHJOB,
Tpanenuu, (GpopMmyna IJIOMIATN BBITYKIOrO YEThIPEXYTOJbHUKA, (OPMYJIBl JUIMHBI OKPYXHOCTH H
wioniaay kpyra. Ilnomans npaBUIbHOTO MHOTOYTOJIBHUKA.

Teopema Iludaropa. TpuroHomeTpuueckue COOTHOIICHHUS B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpudeckue GyHKINHU yIJIa.

«Teopernueckue acnektb». OTpadorka 3anay Ne 20 KUM OI'D.
TeopeTndeckne acieKThbl, TEOPEMBI, AKCHOMBI, OTIpeIeNICHHsI, POPMYJIBI, TEMMBI.



TemaTnyeckoe INIAHUPOBaHUE Kypca

Ne Tewma 3ansTus OCHOBHbBIE BU/IbI IEATELHOCTH YUALUXCS Kon-Bo
/1 (Ne 3amanus B KUM) 4acoB
1 Beruucnenus u Brmonssior apudmernueckue 1eiHcTBUS ¢ 2
npeobpa3zoBanus (6 palMOHAIbHBIMU YUCIIAMH, BBIUUCIIAIOT 3HAUEHUS
3ananue KMM) YHCJIOBBIX BBIPAKEHUM, IEPEXOIAT OT OAHOU
(opMBI 3aIMCH YHUCIA K JPYTOH
2 JIeNCTBUTEIIbHBIC N3o6pakaroT yncia TOYKaMHu Ha KOOPIUHATHON 2
yucna (7) MPSIMO, CPAaBHUBAIOT JCHCTBUTEILHBIC YHCIIA,
BBITIOJIHSIOT BBIYMCIICHUS U IPEOOpa30BaHUs,
BBINOJIHAIOT NPUKUAKY Pe3yiibTaTa BIYUCICHUH.
3 [TpeobpazoBanus BhINONHAIOT BEIYUCIIEHUS U TIPe0Opa30BaHUs 2
anreOpanyecKux apu(METHUECKUX BbIpAXKEHUH, TPUMEHSIOT
BbIpakeHU (8) CBOWCTBA apU(PMETUIECKUX KBAJAPATHBIX KOPHEH
JUis peoOpa30BaHusl BBIPAXKEHUN
4 YpaBHeHuA U PeraroT IMHENHBIE U KBaIpaTHBIE YPAaBHEHHUS C 2
HepaBeHCTBa (9) OJIHOY TIEpEMEHHOM, HEPaBEHCTBA C OJTHOM
IIEPEMEHHOM U UX CUCTEMBI
5 @Oynkuun v rpaguky | CTpOSAT U YUTAIOT IpadUKH pasIndHbIN QyHKIMH, 2
(11) YUTAIOT rpa@UKU QYHKIMH, OIMCHIBAIOT C
HOMOILBIO (PYHKIMN pa3IMyHble 3aBUCUMOCTH
MEX/ly BEJIMYUHAMU, HHTEPIPETUPYIOT rpapuKu
3aBUCUMOCTEN
6 Yucnossle n BoinonHsoT npeodpa3oBaHus aaredpanyeckux 2
OyKBEHHbIE BBIPa)KEHUH, HAXOAAT 3HaUeHUs] OyKBEHHbIX
BbIpaxkeHus (13) BBIPA)KEHUH, OCYIIECTBIISISI HEOOXOIUMBbIE
IOJICTAHOBKH
7 [IpakTnueckue OcCy1IEeCTBISIFOT pacyeThl 10 GopMyJiaM, 2
pacueTsl 1o BBIPA)KAIOT 3aBUCUMOCTH MEX]ly BEJTMUMHAMH,
dbopmyiam (14) BBIYUCIISIOT 3HAUEHUS] YUCIOBBIX BBIPAXKEHUN
8 [TpakTuko- BhInonHAIOT BRIYUCTIEHUS U IpeoOpa3oBaHus, 2
OpUEHTUPOBAHHbBIE OCYUIECTBIISAIOT IPAKTUUYECKUE PACUETHI, CTPOAT U
3aganus (1-5) UCCIIEAYIOT MaTeMaTHYeCK1e MOJIENH,
UCTIONB3YIOT IPUOOPETEHHBIE 3HAHUS U YMEHHS B
PaKTUYECKOH eI TeIbHOCTH
9 I'eomerpuueckue BrinosiHseT AeiCcTBUS ¢ TEOMETPUUYECKUMU 2
¢burypsl. Vsl (16) ¢urypamu, pemaroT IIaHUMEeTPUIeCKHUe 3a1auu
Ha HAXOXKJEHUE T€OMETPUUYCCKUX BEITUYHH (YTJIOB)
10 I'eomeTrpuueckue Pacno3nator reomerpuueckie GuUrypsl Ha 2
¢urypsl. J{munet (17) | II0CKOCTH, pa3IuyaloT UX B3aMMHOE MOJI0KEHUE,
n300paXkaloT reoMeTprudecKre (PUrypbl, peraoT
IUTAHUMETPUUECKHUE 3a/1a4M HA HAaXO0XKJICHUE
TreOMETPUYECKUX BEIMYUH (IUIMH, YTIIOB)
11 [Inomans Pacmo3narot reomerpudeckue Gurypsl Ha 2
MHOTOyrojibHuKa (18) | MmIocKoCTH, pemaioT MIaHUMETPUYECKUE 3a/1a4u
Ha HaX0XJIeHHE F€OMETPUUECKUX BETHUUH
(momiaeit), OCyIECTBISAIOT pacueTsl 0
dbopmynam
12 N3mepenus u OnpenenstoT KOOpAUHATHI TOUKH IIJIOCKOCTH, 2
BbruuciieHus (19) IPOBOJAT ONEpaIM HaJl BEKTOPAMH, BEIYUCIISIOT
JUIMHY ¥ KOOPJIMHATBI BEKTOPA, YTOJI MEXAY
BEKTOpPaMH, CUHYC, KOCUHYC M TaHT€HC yTia
13 Teopernueckue [IpoBoaAT 10Ka3aTeabHbIE PACCYKICHUS, 2




acniekTsl (20)

OILICHUBAIOT JIOTUYECKYIO MPABUIILHOCTh
PacCyKICHHIA, PACIIO3HAIOT OIINOOYHBIC
3aKJIFOYCHHS

14 Cucrembl HepaBeHCTB | PemiaroT ypaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI, 2
(15)
15 BepositHOCTh Haxonmat BeposSTHOCTh CTy4alHbIX COOBITUI B 2
coObITHii (10) IPOCTEHMIINX pacyeTax
16 [TocnenoBarensHOoCTH | Pacmo3HaroT apudMeTnyecKkre U reOMeTpHUIECKUe 2
u nporpeccud (12) IIPOrPECCUH, PEIIAIOT 3a1a4U C IPUMEHEHUEM
(GhopMyJTBI OOIIETO YieHA U CYMMBI HECKOJIBKUX
YWIEHOB IPOIPECCUU
17 Pa6ora ¢ KUM 2
(dactb 1)
Hroro 34
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