MUHHUCTEPCTBO ITIPOCBEHIEHUS POCCUMACKOM ®EJEPAIIAN
MunwuctepcTBo oOpa3oBanus TymbCKOM 001acTH

MyHnununanbeHOe oOpazoBanue T. EGpemon
MKOY "CHI Ne 10"

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
MEeJaroru4ecKuil COBET pyxoBoaurens LHIMO JIAPEKTOP
Konosanosa A.B. lNonpimea JILA. [Merpymmna H.C.

[Tpotokon Ne 1 [Tporokon Ne 1 [Tpuka3z Ne

ot "26" 08 .2022 1. ot "29" 08.2022 r. ot "31" 08. 2022 1.
Mopgnucan: MeTpywwrHa
Haranbsi CepreeBHa
OcHoBaHue: A noATeepxaaro
3TOT JOKYMEHT CB'06'|/1
yaocTtoBepdtoLuien noanmcbo
MectononoxeHrue: MKOY "
CLU Ne 10", r.Echpemos,
Tynbckas obnactb
[ara: 2022.%0.%3

PABOYAS ITPOI'PAMMA S8

Foxit PDF Reader Bepcusi:
11.2.1

BHEYPOYHOI 1eSITeJIbHOCTH 10 MATeMATHKe
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PaGouass mnporpamMma ompeaenser CoAepkKaHWE M CTPYKTypy Yy4YeOHOro MaTepuaia,
MOCTIeIOBATEIbHOCTh €r0 M3Y4eHUs, MyTH (POpMUPOBAaHUS CHUCTEMbI 3HAHHUM, YyMEHHH U CIOCOOOB
JEATEIbHOCTH, Pa3BUTHUS, BOCIIUTAHUS U COLIMAJIM3ALUYN yJaLTUXCS.

[IporpaMma BKJIIOYaeT aHHOTALMIO, B KOTOPOM MpOIHUCAHBL: TpeOOBaHMS K JIMYHOCTHBIM U
METaNpeIMETHBIM pe3yJibTaTaM OOydeHHs; COJIep)KaHWEe Kypca C IEpeyHeM pa3fesioB, TeM U
TpeOOBaHUM K MPEAMETHBIM pe3yibTaTaM OOY4eHHs; TEeMAaTUYeCKOe IJIaHUPOBaHUE, a TaKkke (PopMbl
OpraHu3any Y4eOHBIX 3aHATUH C OINpPENEICHWEM OCHOBHBIX BHJOB YUEOHOH JeATEIbHOCTH
IIKOJILHUKOB. Pabouas mporpamma cocTaBjieHa Ha ypOBEHb 00pa30BaHuUs IO IPEAMETY.

Cpoxku peanuszanuu nporpammsl: 2022 - 2023 y4ueGHBIH To1.

AHHOTAIUA

Hacrosimas  mporpamma BHEYPOYHOM JEATEIIbHOCTU COCTaBJIECHA B COOTBETCTBUHU C
TpeOOBaHUSIMU K pe3ylbTaTaM OCBOCHHUS OCHOBHOHM 00pa3oBaTeNbHOM MHPOrpaMMbl  OCHOBHOI'O
o01miero o0pa3oBaHus Ha OCHOBaHUH:

1. @3 Ne273 or29.12.2012 roga «O6 ob6pa3zoBanum B Poccuiickoit denepanuny;

2. @enepa’dbHOTO TOCYAAPCTBEHHOTO O0pa30BATENbHOTO CTaHAApTa  OCHOBHOTO OOIIETO
o0pa3zoBaHus;

3. CaHMTapHO-3NUAEMUOJIOTUYECKUX TMpaBuil u  HopmatuBoB CanlluH  2.4.2.2821-10
"CaHUTapHO-IMHIEMHUOJIOTUYECKHE TPeOOBaHUS K YCIOBUSM U OpraHu3anuu oOydeHUus B
001eobpazoBatenbHbix opraHuzanusax". C U3MEHEHMSIMH U JOMOJHEHUSIMU OT: 29 HIOHS
2011 r., 25 nexabps 2013 r., 24 Hos16ps 2015 1.,

4. TlocranoBneHnue TiaBHOro canutapHoro Bpaua P®  Ne20 ot 30.06.2020r. «CanurtapHo-
SMUAEMUOJIOTHYECKE TpPeOOBAaHUS K YCTPOMCTBY, COICPKAHUIO M OpraHu3aluud padOThI
00pa30BaTeNbHBIX OpPTaHM3AUUN W JPYTUX OOBEKTOB COLUMAIBHOW HH(PACTPYKTYPHI LIS
JeTeil U MOJOAEKH B YCIOBUSIX paclpOCTpaHEHHs HOBOW KOPOHOBUPYCHOM HH(EKIHU
(COVID-19)»- Canurapno-snugemuonornuyeckue npasuia CII 3.1/2.4.3598-20.

5. OcHOBHOM 00pa3oBaTEeNbHONW MPOTpaMMbl OCHOBHOTO oOmiero oopazoBanus MKOY «CIII
Nel0» ¢ mpunoxenunem Ha 2022-2023 yueOHbI rof;

6. Ilonoxxenust 06 opranuzanuu BHeypouHo# AestenbHocTh MKOVY «CIHI Nel0y.

MecTo nporpaMMbl B y4e0HOM IJIaHE IIKOJIbI

Ha peanuszanuro kypca otBoautcs 1 4 B Henemo, 34 yaca B ron B 9 «A» u O9»b» kitaccax CLI Nel0.
OTtanvuTebHbIE 0COOEHHOCTH MPOTrPAMMbI

B cBs3u ¢ BO3MOXXHBIMU OTPaHUYEHUSIMU B TPOBEACHUN MACCOBBIX MEPOIPUSATUI, BBEICHHBIMU B
CBS3U C PaACIpPOCTPAHEHHEM KOPOHABHUPYCHOW HWH(EKIMH, MporpaMMa MOXKET PpPeaTu30BBIBATHCS
CyMMapHO B KaHUKYJISIPHOE BpPEMsi, B BbIXO/JAHbIE U Hepado4ue Npa3AHUYHbIE IHH, JUCTAHIIMOHHO C
WCIIO0Ib30BAHUEM OHJIAIH - TEXHOJIOTHH.

Hemn kypcea:

[TonroroBuTh oOOywarommxcs K craade odk3ameHa B ¢opme OI'D B COOTBETCTBUU C
TpeOOBaHUSMU, MIPEABSIBIIEMBIMI HOBBIMH 00pa30BaTEIbHBIMU CTAHIAPTAMHU.

Bocnurarte/ibHOe Ha3HAYEHHE Kypca.



OOydenne MOTpeOyeT OT y4alluXCsi YMCTBEHHBIX U BOJIEBBIX YCHJIMM, Pa3BUTOTO BHUMAHUS,
BOCIIUTAHUS TaKUX KayeCTB, KaK aKTUBHOCTb, TBOPYECKAs WHUIMATHBA, YMEHUN KOJUIEKTUBHO-
I103HABATEJILHOTO TPYIa.

3agaum Kypca:

[ToBTOpEHUE, 3aKpeIyieHne U YriayOJeHrne 3HAHWN [0 OCHOBHBIM pa3jieliaM IIKOJIBHOTO Kypca
MaTeMaTHKH C TOMOIIBIO PA3TUYHBIX IIU(PPOBHIX 00pPa30BaATEIBHBIX PECYPCOB;

- (opMupoBaHUE yMEHHS OCYLIECTBISATH Pa3HOOOPA3HBIE BUABI CAMOCTOSITEILHOW NEATEIBHOCTH C
1u(pOBBIMU 00PA30BATEIBLHBIMU PECYPCAMU;

- pa3BUTHE CAMOKOHTPOJISI M CAMOOIICHKH 3HaHUI C TIOMOIIBIO Pa3IMUHBIX (POPM TECTUPOBAHUS;

- (¢opMupOBaHHE Yy Y4YallUXCS IIEJIOCTHOTO NPEICTaBICHUS O TeMe, €€ 3HaueHUs B pasjele
MaTEMaTHUKH, CBSI3U C IPYTUMHU TEMaMU;

- (¢opMupoBaHHE aHAJIUTUYECKOTO  MBIIUICHHUS, pa3BUTHE NaMATH, Kpyrozopa, yMEHHE
IPe0I0JIeBaTh TPYAHOCTH IIPU PEUICHUH 0o0Jiee CIOKHBIX 33a4;

- OCyIeCTBJICHHE PabOTHI C JOMOIHUTEIBHON INTEPATYPOil;

- AKUEHTHPOBATh BHUMAHUE YYAlIMXCS Ha EIWHBIX TPEOOBAHUAX K TMpaBHIaM OQOPMIICHHS
pa3IMYHBIX BUJIOB 33/IaHUM, BKIIFOYAEMbIX B UTOTOBYIO aTTECTALUIO 32 KypC OCHOBHOM IIKOJIBL;

- paclIMpUTh MaTEMaTHYECKUE MIPEJICTABICHUS YUALUXCsI [10 ONPENEICHHBIM TEMaM, BKIIFOUCHHBIM B
MIPOrpaMMbl BCTYITUTENBHBIX S9K3aMEHOB B JPyTHe TUIIbI YUeOHBIX 3aBEACHHIA.

IInanupyeMble pe3y/bTaThl 0CBOEHHS IPOrpaMMBbI Kypca
Jluunocmuvie pe3ynomamol:

e OTBEeTCTBEHHOE OTHOLIEHHE K YUYEHHIO, FOTOBHOCTb M CHOCOOHOCTh K CaMOpPa3BUTHIO H
caM000pa30BaHUIO Ha OCHOBE MOTHBAIMU K OOYYEHHIO M MO3HAHUIO, OCO3HAHHOMY BBIOOpY U
IIOCTPOCHUIO JalibHENIIed UHIMBUyaIbHOW TPAeKTOpUN 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU
B Mupe npodeccuii M NPOPECCHOHANBHBIX MPEINOYTEHUH, C YYeTOM YCTOHYMBBIX
[T03HABATENIbHBIX HHTEPECOB, a TAKXKE Ha OCHOBE (DOPMHUPOBAHMS YBAKHUTEILHOTO OTHOILLIEHUS
K Tpyay.

e (DOopMHPOBAHHE LEJIOCTHOTO MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH.
OcBoeHHe COMANBHBIX HOPM, MPABUJI MOBEACHHUSI, pOJieii U (GopM COIMANBbHOM KU3HH.

e Pa3BuTHe MOpANBbHOIO CO3HAHHWA U KOMIIETEHTHOCTH B PELICHHH MOpPAJIbHBIX MpPoOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOPA, (OPMHUPOBAHUS HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOI'O
ITOBEJICHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOUIEHUS K HDABCTBEHHBIM ITOCTYIIKAM.

e  @dopMHpOBaHNE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIIEHUH U COTPYIHUYECTBE.

e @DopMHpPOBaHUE CIIOCOOHOCTH K SMOLMOHAIBHOMY BOCIPHATHIO MAaTeMaTHYECKHUX OOBEKTOB,
3a/1a4, peLeHUN, PacCyKACHUN

Memanpeomemnmvie pe3yromamul 00yuenus
Pezynamuenvie YY/[

®  OmnpeensATh COOCTBEHHBIE MpOOJEMbl M NPUYMHBI MX BO3HMKHOBEHHsS Npu pabore ¢
MaTeMaTHYEeCKUMHU 00bEKTaMHU;

e (dopMynHpoBaTh COOCTBEHHbIE BEPCUU WM MPUMEHSAThH YK€ MU3BECTHbIE (OPMBI U METObI
pelleHrs MaTeMaTu4ecko MpooseMbl, GOPMYIUPOBATH MPEANOIOKEHUS U CTPOUTH THIOTE3bI
OTHOCHUTEIIFHO paccMaTpUBaeMOro OOBEKTa M MPEIBOCXHUINATH PE3yJIbTaThl CBOEH y4yeOHO-
IIO3HABATEIbHOMN NEATEIbHOCTH;

e  OIpeneisATh IyTH [JOCTHXKCHMS LeJIed W B3BEIIMBAThb  BO3MOYKHOCTH pa3pelleHUs
OIpEJICJIEHHBIX Y4eOHO-II03HABATENIBHBIX 331a4 B COOTBETCTBUH C ONPEIEICHHBIMU KPUTEPUIMU
U 33/1a4aMu;



e BBICTpauBaTh COOCTBEHHOE 00Opa30BaTEIbHOE TMOIMPOCTPAHCTBO IS pa3pelIeHUs
OIIPEAEIIEHHOT0 Kpyra 3aJay, ONpeaessaTh U HaXOAUTh YCIOBHS JJIsl pealu3alliy el U IIaHOB
(camooOyueHue);

®  CaMOCTOSITEIbHO BBIOMpATh CPEOH IMPEIUIOKEHHBIX pecypcoB Hambosee 3(PQPEeKTHBHBIE U
3HaYMMBbIe ITPHU paboTe C ONMPEAETCHHON MaTeMaTHYEeCKON MOJIENbIO;

e YMETbh COCTABJIATH IUIAH Pa3pelICHUs ONPEIEICHHOIO Kpyra 3aJad, UCIOb3ys pa3InyHbIe
CXEMBI, PECYPChI IOCTPOCHUS AUArpaMM, MEHTAIbHBIX KaPT, IO3BOJIAIOIIUX IIPOU3BECTU JIOTUKO
- CTPYKTYpPHBII aHAJIU3 3a/1a4U;

e yMeThb IUIAHUPOBAaTh CBOW OOpa3oBaTeNbHBIH MapLIPYT, KOPPEKTUPOBAaTh U BHOCHUTH
OIpEJIeJICHHbIE W3MEHEHMs, KayeCTBEHHO BIMSIOIIME Ha KOHEYHBIM MNPOAYKT ydeOHO-
IM03HABATEILHOM JESITEIHbHOCTH,

® yMEHHME KAYECTBEHHO COOTHOCHUTh CBOM JEHCTBUSA C HPEIBKYIIAEMbIM HTOIOM Yy4yeOHO-
MO3HABATEIBHOM JAEATEIbHOCTH MTOCPEICTBOM KOHTPOJIS U IUIAHUPOBaHMs y4yeOHOTro mporiecca B
COOTBETCTBUM C H3MEHSIOIIMMUCS CUTYaLUMsIMU M INPUMEHSEMBIMU CpeAcTBaMH M (opmamu
OpraHU3aIK COTPYAHUYECTBA, a TAK)KE WHANBHUIYAIBHON pabOTHI HAa YPOKE;

® yMEHHE OTOMpaTh COOTBETCTBYIOLIUE CPEACTBA PEATU3ALUU PELUICHUS MaTEeMaTUYECKUX
3aja4, MoAOUpaTh MHCTPYMEHTHl [UId OLIGHMBAaHUS CBOEM Tpaekropuum B paboTe cC
MaTeMaTHYECKUMHU MOHATUSIMHU U MOJEIISIMU;

Ho3nasamenvnuvie YY/[

® yMEHHUE OINPEIENATh OCHOBOIOJIATAIONIEEe MOHATHE W MPOU3BOIUTH JIOTHKO-CTPYKTYPHBIM
aHaJIN3, ONPEIEISATh OCHOBHBIE IPU3HAKK U CBOMCTBA C TIOMOIIBIO COOTBETCTBYIOIIMX CPEACTB U
UHCTPYMEHTOB;

e  yMCGHHE MPOBOJUTH KIACCH(PUKAINIO 00BEKTOB HA OCHOBE KPUTEPUEB, BHIICISATH OCHOBHOC
Ha (hoHE BTOPOCTETICHHBIX TAHHBIX;

e  yMEHHE MPOBOJUTH JOTUYECKOE PACCYKICHHUE B HAIMIPABICHUU OT OOIIMX 3aKOHOMEPHOCTEH
M3y4aeMoi 3aJ1auM /10 YACTHBIX PACCMOTPEHUN;

®  yMEHHUE CTPOUTH JIOTUYECKHE PACCYKJIEHUSI Ha OCHOBE CHUCTEMHBIX CPaBHEHHUU OCHOBHBIX
KOMITOHEHTOB HM3y4aeMOr0 MaTEeMaTH4YeCKOTrO pasjesia WIM MOJENH, MOHATHUS WM KJIaCCOB,
BBIJIEJISISL OTIPEICIICHHBIE CYIIECTBEHHBIE PU3HAKU WU KPUTEPUH;

®  yMEHHUE BBIABIISITH, CTPOUTh 3aKOHOMEPHOCTh, CBSI3HOCTH, JIOTMYHOCTH COOTBETCTBYIOIIMX
LIETI0YEK PACCYKICHUM TpH paboTe ¢ MaTeMaTHYECKUMU 3aJa4aMH, YMETh MOJAPOOHO M CHKATO
NPEACTABIATh JAETANM3AIMI0 OCHOBHBIX KOMIIOHEHTOB TIpH JOKAa3aTelbCTBE IMOHATHUM U
COOTHOIIICHUH Ha MaTeMaTHYECKOM SI3BIKE;

®  yMEHHUE OPTaHM30BBIBAThH IMOWCK U BBIABISATh NPUUYUHBI BO3HUKAIOMIMX MPOIECCOB, SIBJICHUM,
HanOoJiee BEpOSATHBIE (HAKTOPHI, IO KOTOPHIM MaTEMaTUYECKUE MOJEIH U OOBEKTHI BEAyT ceOs
M0 OMNpEAENIEHHBIM JIOTUYECKUM 3aKOHaM, YMETh MPHUBOJAUTH MPUUYUHHO-CIEACTBEHHBIN aHalu3
MOHSTHH, CY)KJICHUH U MaTeMaTUYECKUX 3aKOHOB;

e yMEHHE CTPOUTH MATEeMAaTUYECKYI0 MOJENb TMpH 3aJaHHOM YCIOBUH, O0OIamaromein
OTpeeTICHHBIMA XapaKTePUCTHKAMU OO0BEKTa MPU HAIWYUH OMNPEIEICHHBIX KOMIIOHEHTOB
(hopMHUpYIOIIEToCs MPEIoIaraéMoro MOHATHS WU SBJICHNUS,

®  yMEHHUE NEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIISIIOLIYI0 MaTEMAaTUUECKOU
3aladyd Ha S3BIK TpaUuecKkoro OTOOPaKEHUS - COCTABJICHUS MAaTeMaTUYeCKOM MOJEINH,
COXPaHSIONIEH OCHOBHBIE CBOMCTBA M XapaKTEPUCTHKH;

e yMEHHUE 3aJaBaTh IUIAH PEIICHHS MAaTeMaTHYeCKOM 3a/laud, pealn30BbIBATH aITOPUTM
JEHCTBHUI KaK MOIIAroBOM MHCTPYKIMHK TSI pa3pelieHus: yueOHO-TI03HaBaTeIbHOM 3a/1a4;

®  yMEHHE CTPOUTH JI0KA3ATEIHCTBO METOJIOM OT ITPOTHBHOTO;

e ymeHHe paboTaTh C MPOOJEMHOW CHUTYyallMeH, OCYIIECTBISATH 00pa30BaTEIbHBIA IPOIIECC
MOCPEACTBOM MOMCKAa METO/OB U CIIOCOOOB pa3pelleHus 3a/1auM, ONpeaessTh I'PaHUIbl CBOETO
00pa30BaTeNBLHOTO MPOCTPAHCTBA;

® yMeTh OPHUEHTUPOBATHCA B TEKCTE, BHIABJIATH IJABHOE YCIOBHE 3aJaud U YCTaHABIIMBATH
COOTHOIIEHHE pacCMaTPUBAEMBIX OOBEKTOB;



® yMEHHE [EPEeBOAMUTH, HUHTEPIPETHPOBATH TEKCT B HWHBIE (OPMBI MpPEACTABICHUS
nH(pOpMAILIUU: CXEMBI, TUarpaMMbl, rpaduueckoe MpeICTaBIeHHE JaHHbIX;

Kommynuxamuenoie YY/[

e ymMmeHue paboraTh B KOMaHIe, (OpMHpOBaHHE HABBIKOB COTPYIHUYECTBA M Y4eOHOTO
B3aMMOJICHCTBHS B YCIOBUSAX KOMAH/IHOW UTPBI WM HHOM (POPMBI B3aMOICHCTBHS;

® yMEHME pacHpelensTb pOJM M 3a7auyd B paMKax 3aHATHUA, (OPMHUPYs TaKKe HaBBIKU
OpPraHU3aTOPCKOI0 XapaKTepa;

®  yMEHHE OLIEHMBATh MPABUIBHOCTh COOCTBEHHBIX JIEHCTBHIA, a TaKXKe JESITEIbHOCTH APYTHX
YYaCTHUKOB KOMaH/IbI;

® KOPpPEKTHO, B paMKax 3ajad KOMMYHHMKalMH, (OpMyJIHpOBaTh MU OTCTAWBATh B3IJISAbI,
apryMEHTHPOBATH JOBOJIbI, BBIBOJBI, @ TAK)KE BBIJBUTATh KOHTPAPTYMEHTHI, HEOOXOAMMBIE IS
BBISIBJICHUS CUTYaIlMH yCIIeXa B PELICHUH TOW WJIM MHOM MaTeMaTH4ecKoil 3a1auu;

® yMEHHE TIONB30BAaThCA MATEeMAaTHUYECKMMH TEPMUHAMH JUIS  pelieHus  y4eOHo-
MO3HABATENBHBIX 33Ja4, a TaKXe CTPOUTh COOTBETCTBYIOUIME pEYEBbIC BBHICKA3HIBAHHUS Ha
MaTEeMaTHUYECKOM S3bIKE JJIs1 BBICTPAaUBaHUS MaTEeMaTUUECKOM MOJIeNH;

® yMeTb CTPOUTh MAaTEeMaTHYECKHE MOJEIH C MOMOIIBI0 COOTBETCTBYIOIIETO MPOrPAMMHOIO
o0ecrieueHus, CEpBUCOB CBOOOHOTO OTJAJICHHOTO JIOCTYIIA;

® yMeTb IPaMOTHO M 4YeTKo, coryacHo mpasuiam odopmwieHus KHMM-a OI'D 3aHocuTH
MIOJTyYEHHBbIE PE3YJIbTAThI - OTBETHI.

IIpeomemnvie pe3ynomamei:

e (opMupOoBaHHE HABBIKOB IOMCKAa MAaTEMATUYECKOI'O METO/A, aITOPUTMA U IOUCKA PELICHUs
3aJ1a4M B CTpyKType 3ana4d OI'9;

e (opMHpOBaHME HABbIKA PELICHUS ONPEIEICHHBIX TUIIOB 33a4 B CTPyKType 3ax1ad OI'0;

e yMeHHE paboTrarhb C TaOJIUIIAMH, CO CXE€MaMH, C TEKCTOBBIMH JaHHBIMHU; YMETh
MpeoOpa30BbIBATh 3HAKU U CUMBOJIBI B I0KA3aTEJbCTBAX U MPUMEHIEMbIX METOAAX JJIsl PEeLICHUs
o0pa3oBaTeNbHBIX 3a/1a4;

e yMEHHE NpPHUBOJUTH B CHCTEMY, COINOCTaBIsATh, 00OOLWATH M  aHAJIU3UPOBATH
MH(pOPMAIMOHHbIE KOMIOHEHTHI MAaTeMaTHYeCKOro XapakTepa U yMEThb HNPUMEHSTh 3aKOHBI U
MpaBWJIa JJis pellIeHUs] KOHKPETHBIX 33]1aY;

® yMEHHE BBIJCNATh IJIABHYIO W M30BITOUYHYIO HH(OpPMAIMIO, MPOU3BOIAUTH CMBICIOBOE
C)KaTHe MaTeMaTHYeCKUX (PAKTOB, COBOKYMHOCTH METOAOB M CHOCOOOB pEIleHUs; YMETb
MIPEJICTaBIATh B CJIOBECHON (hopMe, MCHOJB3Ysl CXEMbl M pa3iMyHble TaOJIWLbI, TpapuKkud U
JMarpaMMbl, KapTbl MOHATHI M KJIacTepbl, OCHOBHBIC WJEU U IUIAH pelleHHs TOH WM HHOU
MaTeMaTHUECKOH 3alauu.

TpeOoBaHMs K YPOBHIO NOATOTOBKH Y4alllUXCH
HarypajibHble yncia. J[poou. PannonajbHble 4yucaa

Buvinycknux nayuumcs:

® TIOHMMAaTh OCOOCHHOCTH JIECATUYHON CHCTEMbI CUMCIICHHUS,

®  ONEepUpPOBATH MOHATUSMU, CBI3aHHBIMH C JIEIMMOCTHIO HATYPAIbHBIX YHCET;

e BBHIpaXaTh YHCIA B DJKBUBAJNEHTHBIX (opMmax, BbIOMpas HamOoJee MOIXOJAIIYI0 B
3aBUCUMOCTH OT KOHKPETHOW CUTYaIlUU;

®  CpaBHMBAThH U YNOPSIOUUBATH PAllOHATIbHBIC YHCIIA;

®  BBHINOJHATH BBIUMCICHUS C PAlMOHAJIBHBIMHM UYHWCIAMU, COYETash YCTHbIE W IMUCHhMEHHBIE
pUEMBI BBIYUCICHUN, IPUMEHEHUE KaIbKyIATopa;



L4 HCIOJIb30BATh TOHATHUA W YMCHHA, CBA3AHHLBIC C IIPOMNOPLHUOHAJIBHOCTBIO BCJIIMYHWH,
NponcHTaMu, B XOAC PCHICHUA MATCMATHYCCKUX 3aJa4d M 3ada4 K3 CMCKHBIX MNPCIAMCTOB,
BBIIIOJIHATH HECIOXKHBIC IPAKTHYCCKUEC paC‘IéTBI.

JlelicTBUTEILHbIE YHCJIA
Buinycknux nayuumes:

L4 HCIIOJIb30BAaTh HAYAJIbHBIC ITPEACTABJICHHUA O MHOKCCTBE I[CflCTBHTGHLHBIX YHUCCII,
L4 OIICPpHUPOBATH NOHATUCM KBAAPATHOI'O KOPHS, IPUMCHATH €0 B BBIYHUCIICHUAX.

AsredOpanyeckue BbIpasKeHM st

Buinycknuknayuumces:

®  OnepupoBaTh MOHATHAMHU «TOXKIECTBO», «TOKIECTBEHHOE MpeoOpa3oBaHuEe», pemaTh
3aJ1auu, cozeprkaliiue OyKBeHHbIE JaHHbIE; pad0TaTh ¢ GopMyiaMu;

®  BBIIOJHATH [IPe0OpPa30BaHUs BBIPAKEHUI, COEpKAILUX CTEIEHU C IeJIbIMU MOKa3aTelsIMU
U KBaJIpaTHbIE KOPHU;

®  BBINOJHATH TOXJIECTBEHHBIE NpPe0oOpa3oBaHUSI PALMOHAIBHBIX BBIPAKCHUH Ha OCHOBE
IIpaBUJI IEHCTBUN HaJl MHOIOWICHAMU U aJIredpanuyecKuMu IpoosMu;

®  BBINOJHATH Pa3I0KEHNE MHOIOWIEHOB HA MHOXKUTEIH.

YpaBHenust

BbanCKHMK HAYy4YumcA.

e peuiaTb OCHOBHBIE BUJBI PAllMOHAIBHBIX YPABHCHUHN C OJHOW IIEPEMEHHOM, CUCTEMBI ABYX
YPaBHEHUH C JBYMs [IEPEMEHHBIMU;

® [IOHMMAaTh YypPAaBHEHHME KaK BAKHEHINYKD MAaTEeMaTH4YECKYK0 MOJEIb I OINHCAHUS H
M3Y4YEHUsI Pa3HOOOpA3HBIX pealbHBIX CUTYallUii, pelaTh TEKCTOBBIE 33/JaYd alre0panyecKum
METOZOM;

®  [PUMEHATH rpapuuecKkue MpeACTaBIECHUs JUIsl UCCIEA0BaHUs YpaBHEHUM, UCCIEI0BaHUS U
peLIeHUs CUCTEM YPAaBHEHUH C IByMsI IEPEMEHHBIMH.

HepaBencrBa

Buvinycknux nayuumcs.

° IIOHUMAaTb W TINPHUMCHATH TCPMHUHOJOTHUIO W CHUMBOJMKY, CBA3aHHBIC C OTHOIICHHUEM
HCPaBCHCTBA, CBOMCTBA YHCIOBBIX HCPaBCHCTB;,

L4 peuaTtb JIMHEMHbBIE HCPaBCHCTBA C OI[HOﬁ HCpCMCHHOﬁ H UX CUCTCMBI; pCIIAaTh KBAAPATHBIC
HCpPAaBCHCTBA C OHOpOI>'I Ha rpa(pnqecm/le MMpEACTaBJICHUS.

OcHoBHbIe OHATHSA. UHCI0BBIE PYHKIIUT

Buvinycknux nayuumcs.

® TIOHMMATh W UCIOJH30BaTh (YHKIIMOHATIHHBIC TOHATUS U S3BIK (TEPMUHBI, CHMBOJIHYECKUE
0003HaueHNUs ),

®  CTpOUTH IpadUKH dJIEMEHTAPHBIX (YHKIIHI; UCCIIEIOBATh CBOMCTBA YUCIOBBIX (PYHKIIMI Ha
OCHOBE M3YUYEHUS MMOBEICHUS UX TPa(UKOB;

® [OHMMATH (PYHKIIUIO KaK BOXHEHUITYI0O MAaTEMaTHYECKYIO MOJIEINb JIJIsl OTIMCAHUS MPOIECCOB
W SBJICHUW OKpPYKAIONIETO MHUpPA, MPHUMEHSATh (QYHKIMOHAIBHBIN S3BIK ISl ONMUCAHUS W
HNCCIICA0BAaHUA 3aBUCHUMOCTEN MCKOY (I)I/I?)I/I‘IGCKI/IMI/I BCIIMYNHaAMMU.



OnucarejbHas CTATUCTHKA

Buinycknux nayuumecs.

L4 HUCIIOJIBb30BAaThb HpOCTeﬁHIPIe CIIOCOOBI IpeaACTaBJICHUA U aHaJIN3a CTATUCTUYCCKUX JIaHHbIX.
CJIy‘laﬁHbIe COOBITHS B BEPOATHOCTD

Buinycknux nayuumcs

o HaxXOoJUTb OTHOCUTCIIbHYIO 4aCTOTY U BEPOATHOCTDb cnyqaﬁHoro C06LITI/I$I.
KomOunaTopuka

Buinycknux nayuumes :
e  pemaTh KOMOWHATOPHBIC 33]]a4H HA HAXO0XKJICHUE YMCIa 00ObEKTOB MIIH KOMOWHAITHIA.

Harnsinaasi reomerpus

BbanCKHMK HAy4Yumci.

®  pACIO3HaBaTh Ha 4YepTeXkax, PUCYHKAaX, MOJEIAX M B OKDPYKAIOLIEM MHpE IUIOCKUE U
IIPOCTPAHCTBEHHbIE T€OMETPUUECKUE (DUTYPBI;

® pacrno3HaBaTb pPa3BEPTKU KyOa, MNPSAMOYTOJBHOIO Mapajlelenuena, MpaBUIbHON
MIAPaMU/Ibl, IAJIMHIPA U KOHYCA;

®  CTPOUTH pa3BEPTKU KyOa U NMPSIMOYTOJIBHOTO MapaljieNenunesa;

e  OmpeAensATh IO JMHEWHBIM pa3MepaM pa3BEPTKU (QUIYpbl JIMHEWHbIE pa3Mephbl camoi
¢burypsl 1 Ha060pOT;

®  BBIYUCIATH 00BEM MPSIMOYTOJIBHOTO MapalIesenuIeaa.

I'eomeTrpuueckue purypsoi

Buvinycknux nayuumcs.

®  I0JIb30BAThCS SI3BIKOM T€OMETPUU JJIsi ONMHUCAHUS IPEIMETOB OKPYXKAIOLIEro MUpa U HX
B3aMMHOI'0 PAaCIIOIOXKEHHUS;

® pacmo3HaBaThb W HM300paxkaTh Ha YepTekax M PHUCYHKaX TreoMeTpuueckue (QUrypsl U ux
KOH(UTypaluu;

®  HAXOAWTH 3HAUEHHUS JIJIMH JIMHEWHBIX 3JIEMEHTOB (PUTyp U UX OTHOULICHHMS, TPAlyCHYIO MEpy
yraoB ot 0° no 180°, mpuMeHss ompeneneHns, CBONCTBA U MPU3HAKU (DUTYP U UX DIIEMEHTOB,
oTHOMIEeHUs (HUryp (paBeHCTBO, 1101001€, CHMMETPHUH, TIOBOPOT, NapauIeIbHbII EPEeHOC);

®  ONEpUPOBaTh C HAYAIbHBIMU MOHSTUSMH TPUTOHOMETPUU U BBIINOJHATH AJIEMEHTapHbIE
orepary HaJ GyHKIUSIMH YIJIOB;

e  pelaTh 3a/1a4M Ha JI0OKa3aTeIbCTBO, OMUPASCh HA U3yUYEHHBbIE CBOMCTBA (PUTYP U OTHOLICHUN
MEX1y HUMH U IPUMEHSISI U3y4eHHbIE METObI JOKa3aTeNIbCTB;

e  pElIaTh HECJIOXKHBIE 3a/1a4d HA IOCTPOEHHE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI TIOCTPOECHHUS €
MIOMOUIBIO IUPKYJIS U IMHENKH;

e  pemaTh NPOCTEHIINE ITAHUMETPUYECKUE 33/1a4H B IPOCTPAHCTBE.

I/I3Mepeﬂne reOMETPUICCKUX BCJIHYNH

Buvinycknux nayuumcs.




®  JCNOJB30BaThb CBOMCTBA M3MEPEHUS IUIMH, IUIOIIALEH M YIVIOB IPU PELICHWM 3a1a4 Ha
HaXO0XACHUE JIMHBI OTPE3KA, UIMHBI OKPYKHOCTH, JJIMHBI IYTH OKPY>KHOCTH, I'PayCHOM MepbI
yria;

®  BBIUUCIATH IUIOIIAAU TPEYTOJbHUKOB, IPSIMOYTOJIBHHUKOB, MapajlIeIOrpaMMOB, TPAleLHH,
KpPYyTOB U CEKTOPOB;

®  BBIUUCIATH JUIMHY OKPY>KHOCTH, JUIMHY 1YTH OKPYKHOCTH;

®  BBIYKCIATH JUIMHBI JIMHEWHBIX 3JIEMEHTOB (DUTYP M MX YIJIbI, UCHIOIB3YS (OPMYIbI JITHHBI
OKPY>KHOCTH M JUTMHBI IYTU OKPYXHOCTH, (POpMYJIBI TUTOMAACH GUTYp;

e pemaTh 33Ja4d Ha JO0KA3aTEJIbCTBO C HCIOJIb30BaHHMEM (DOPMyJ JJIMHBI OKPYKHOCTH U
JUTMHBI IYTU OKPY>KHOCTH, (hopMyn mtomaneit Guryp;

e pelaTh NPAKTHYECKUE 3aJaud, CBA3AHHBIE C HAXOXKICHUEM TI'€OMETPUYECKHX BEIUYMH
(ucnosp3yst MpH HEOOXOAUMOCTH CIIPAaBOYHHUKH U TEXHHUUECKUE CPEJICTBA).

Koopaunartsi

BbanCKHMK HAYy4YumcA.

®  BBIYUCIATH JUIMHY OTpE3Ka [0 KOOPAMHATaM €ro KOHIIOB; BBIYUCIIATH KOOPAUHATHI
CEepEeIUHBI OTPE3KA;
®  HCIIOJb30BATh KOOPAVMHATHBIA METOJ I U3Y4YEHUSI CBOMCTB MPSIMBIX U OKPY>KHOCTEH

Coneprxanue Kypca

«IIpakTUKO-OpHEeHTHPOBaHHBbIE 3a0aHua» OTpadoTka 3aaau Ne 1-5 KUM OI'D.

TabnuuHoe u rpaduyeckoe INpeACTaBICHUE JAaHHBIX, IUIAaH U CXeMa, M3BJICUEHUE HYXKHOU
uHpopmanuu. V3MeHUMBOCTH MNpU M3MepeHHsX. Pematromue npaBuwia. 3aKOHOMEPHOCTH B
W3MEHUYUBBIX BEJIMYMHAX. BpluncieHus u mnpeoOpa3oBaHue BenuuyuH. VccnepoBanue mnpocTedmmx
MaTeMaTHUYECKUX MOJENIEH.

«Bprunciaenus u npeodpazoBanusi». Otpadotka 3a1a4 Ne 6 KM OI'D.
Heiicmeun ¢ namypanvnoimu yuciamu

CrnoxeHue M BBIYUTAHUE, KOMIIOHEHTBHI CIIOKEHUS M BBIUUTAHUS, CBS3b MEXKAY HHUMH,
HAXO0XJEHUE CYMMbl M Pa3HOCTH, MU3MEHEHHE CyMMbl U Pa3HOCTH MPHU U3MEHEHHH KOMIIOHEHTOB
CJIOKCHUS M BEIYUTAHUS.

YMHOXEHUE U JIeTIEHHE, KOMITIOHEHThl YMHOXEHUS U ACJICHUS, CBSI3b MEXKIY HUMU, YMHOKECHHE
U CJIOXKEHHE B CTONOWK, ACTIEHUE YTOJIKOM, IPOBEpKa pe3ybTaTa ¢ TOMOIIbIO MPUKUAKU U 00PaTHOTO
JIEHCTBHUS.

Yucnosvie sviparxcenusn

YucnoBoe BEIpaXKEHUE U €r0 3HAUCHHE, TIOPSIIOK BHITTOTHEHHS ACHCTBUI.

/lpoou. ObviknoBenHble OpodU

Houst, 9acth, ApoOHOE YKCIIo, 1po0k. J[poOHOE Unco Kak pe3yabTaT neiaeHus. [IpaBribHbIC U
HeNpaBUIbHbIE po0OH, CMeIIaHHast TpoOb (CMEIaHHOE YHUCIIO).

3anuch HaTypalbHOIO 4YHClia B BHUJE ApoOM C 3aJlaHHBIM 3HaMeHarTejeM, NpeoOpa3oBaHHE

CMEIIIaHHOW IpoOH B HEMPABUIBHYIO JPOOh U HA0OOPOT.
[TpuBenenue apobdeit k odmeMy 3HameHarento. CpaBHeHHE 0OBIKHOBEHHBIX APOOCiH.



CrnoxeHre W BBIYUTAHUE OOBIKHOBEHHBIX Apo0Oed. YMHOXXEHHE M JeeHHE OOBIKHOBEHHBIX
IpoOei.

Apudmerndeckre ISHCTBHS CO CMEIIAHHBIMU IPOOSMH.

Apudmerndeckue 1eMCTBUS ¢ APOOHBIMH YHCTIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIeHUL U UX NPUMEHeHUe NPU 8bINOIHEHUU OelUCmBU.

Jecamuunvie opoou

[TpeoOpazoBanue NeCATUYHBIX IpoOeii B OObIKHOBeHHBIC. CpaBHEHHE NECCATUYHBIX JIPOOCH.
CrnokeHHE M BBIUMTAHHE JECATUYHBIX IpoOed. OKpyriieHHe OeCATUYHBIX IpoOel. YMHOXKEHUE M
JeNIeHUe JECATUYHBIX NpoOeil. [Ipeobpazosanue 00bIKHOBeHHBIX Opobell 8 Odecsamuunvie OpooOU.
Koneunvie u 6eckoneunvie decsamuunvle Opoou.

Yucna. Payuonanovuoie uucna

MHOXecTBO panuoHaNbHBIX uncen. CpaBHEHWE palMOHAJIbHBIX uuncell. JledcTBus ¢
panMoHATBHBIMU YuciaMu. [Ipedcmasnenue payuoHaibHo20 Yucia 0ecamuyHol Opoowio.

Jlpobno-payuonanvhsle eviparcenus
[TpeoOpazoBanre JAPOOHO-TUHEHHBIX  BBIPAKCHHUH: CIOKEHUE, YMHOXCHHE, JICJICHHE.
Aneebpauueckas opobw. Cokpawenue ancedpaudeckux opobeil. IIpusedenue aneebpauueckux opooeti

K obwemy 3namenamenio. [eucmeus ¢ ancebpauveckumu OpoOAMU. CLOJCEHUe, 6blYUmMAaHue,
VMHOOJICeHUe, OeneHue, 6036e0enue 8 CImeneHb.

«/lelicTBUTeIbHBIE YHcaa». OTpadoTka 3agau Ne 7 KUM OI'D.

Payuonanvuvie uucna

N3o0paxkeHne yucen Ha YMUCIOBOM (KoopauHaTHOW) mpsmoi. CpaBHeHue umcen. Momyib
quciaa, TeoMeTpUYecKas MHTepIpeTanus Moayns uucia. JIeHCTBHS C  TMONOXHUTEIBHBIMU U
OTPHIIATEIIEHBIMU YHCIaMU. MHOXECTBO IEJIBIX YHCE.

Koopounama mouku

OCHOBHbBIE TOHATUS, KOOPOUHAMHBIU JYY, PACCMOsIHUE Medxcoy moukamu. Koopounamul
MOYKU.

Hppayuonansusle yucna

[ToHsiTHE MppaLIMOHATBLHOTO YKclia. Pacrio3zHaBaHue UPpallMOHATBHBIX YHCEIL.
MHuoowcecmeo oeticmeumenbHblx YUce.

«IIpeobdpa3oBaHue ajredpandecKux Bbipaxenunii». Orpadorka 3amaud Ne 8 KUM OI'D
Hppayuonanvnwie yucna

IlonsiTe wuppanmoHanbHOro uyucia. Pacro3HaBaHue WppauMOHAIBHBIX uyuced. [Ipumepsl
J0Ka3aTeldbCcTB B anredpe. [eicmeus ¢ uppayuoOHaIbHeIMU YUCIAMU. YMHOJICEHUe, OeleHue,
8036€0€eHUe 6 CMEeNneHb.

Mnooicecmso Oeticmeumenvhvix yuces.

«YpaBHeHHs H HepaBeHcTBa». OTpaboTtka 3agau Ne 9 KUM OI'D.

Paeencmea



Yucnosoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PABEHCTB. PABEHCTBO € NMEPEMEHHOM.

Ypasnenua
[Tonstue ypaBHEHHMS W KOpHSA ypaBHEHUS. [Ipeocmasinenue O pagHOCUNLHOCMU YPAGHEHUI.
Obnacmo onpedenenus ypasHenuss (001aCmMb OONYCMUMbBIX 3HAYEHUU NePeMEeHHO).

Jluneiinoe ypasnenue u e2o Kopnu

Pemienue nuHelHbIX ypaBHeHUH. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo xopmeti
JIUHElH020 ypasHenus. Pewenue nunelinvlx ypagHeHuli ¢ napamempom.

Keaopamnoe ypasuenue u e2o koprnu

KBagpaTubie ypaBHeHus. HemnonHbeie kBajgpaTHblE ypaBHEHHS. JIMCKpUMUHAHT KBaJpPaTHOTO
ypaBHeHusa. Dopmyna KOpHEH KBaJpaTHOro ypaBHeHHsS. leopema Buema. Teopema, obpammuas
meopeme Buema. PellieHne KBaJpaTHBIX YPaBHEHHI: HCIIOJIb30BaHUE (HOPMYIIBI NIl HAXOXKICHUS
KOpHEH, epagpuueckuti memoo pewlenus, pasloNHCeHue HaA MHOMCUmenu, noooop KopHel ¢
ucnonvzosanuem meopemol Buema. Konuuecmso kopmeii k6a0pammnozo ypasHeHus 8 3a8UCUMOCHU OMm
e20 ouckpumunauma. buxeaopamuule ypasnenus. Ypaenenus, ceooumvle K TUHEUHBIM U K8AOPAMHBIM.
Keaopammnuie ypasnenus ¢ napamempom.

/lpobono-payuonansvhsile ypagHeHus

Pemenne mnpocreiimmx IpoOHO-TMHEWHBIX YpaBHEHUWH. Pewenue OpoOHO-pAyUOHATIbHBIX
VPABHEHUII.

Memoowl pewienus ypagHeHull: Memoobl PABHOCUILHBIX NPeoOpa3oeanuii, Memoo 3aMeHbsl
nepemeHnnou, epaguueckuil memoo. Hcnonvzosanue ceolicme )yHKyull npu peutenuu ypagHeHuil.

Ipocmetiwue uppayuonanvuvie ypagrHeHus 6uoa . /f(x) =a, \/f(x) = \/g(x) .

n
VYpasuenus suoa X = a .Ypasuenus 6 yenvix uuciax.

«BeposiTHOCTB coObITHI» OTpaboTka 3amad Ne 10 KUM OI'D.
Cnyuaiinvie coovimus

CrnyualiHple ONBITBI  (3KCHEPUMEHTHI), JJIEMEHTapHbIE Cily4ailHble COOBITHS (MCXOMbI).
BepositHocTi  anemeHTapHbIX  coObITuid.  COOBITHST B CIOy4alHBIX — AOKCIIEPUMEHTax |
OJIarOMPUSITCTBYIOIINE DJIEMEHTApHBIE COOBITHSA. BeposTHOCTH ciydalHBIX COOBITHI. OTBITBHI C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMU ~ cOoObITUAMHU. Kitaccuueckne BepOSTHOCTHBIE OIBITHI €
HCIOJIb30BAaHUEM MOHET, KyOUKOB.

«®ynkuum u rpadpuxm». Otpadorka 3agay Ne 11 KM OI'D.

Dyukyuu
Ilonamue ¢pynxkyuu

JlekapTOBBI KOOPIWHATHI Ha TUIOCKOCTH. DOopMHUpOBaHHE MPEICTABICHHA O METANPEIMETHOM
MOHATUHU «KOOPAMHATHD». CrocoObl 3aaHus (QyHKUUI: aHAIUTHYECKUH, rpaduuecKuil, TaOIMUHBIN.
I'papux Pynxumu. Ilpumeps! GyHKIUHA, MOMydaeMbIX B TIPOLECCE HCCIECIOBAHHS PA3TMIHBIX
peanbHBIX MPOLIECCOB U PeUIeHUs 3a1ad. 3HaueHue (yHKuuu B Touke. CBoiicTBa (yHKUMA: 001acTh
OIIpeIeTICHNS, MHO>KECTBO 3HAYEHUH, HYJIH, MIPOMEXKYTKH 3HAKOITOCTOSTHCTBA,
uemHOCmMb/HeyemHOoCmy, TPOMEXKYTKA BO3pacTaHuss M yObIBaHWsA, HauOoJbIlee U HauMEHbIEEe
3HaueHwus. VMccnenoBanue GyHKIMM O ee rpaduky.



Junennasn pynkyus

CgoiictBa u rpaduk JuHEHHOH (QYHKIUU. YTiIoBOHW KodhdumueHT mpsmoil. PacmonoxkeHue
rpaduka JUHEHHONW (PYHKIIMM B 3aBUCHMOCTH OT €€ yIJIOBOro Ko3((UIMEeHTa U CBOOOIHOTO YJICHA.
Haxoorcoenue xosghgpuyuenmos nunetinoti pynkyuu no 3a0auHubIM YCI0BUAM: NPOXOAHCOEHUE NPAMOLL
yepez 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUEe NPAMOU uepe3 OAHHYIO MOUKY U
napanieibHol OaHHOU NPAMOLL.

Keaopamuunan pynxkyusn

CeoiictBa u rpaduk KBaapaTuyHOW ¢GyHKUMH (mapabona). [locmpoenue epaghuxa
K8AOPAMU4HOU QYHKYUU NO MOYKAM

Oopamnasn nponopyUOHaAILHOCHb

k
CaoiicTBa GyHKIUH y = k y = —. I'unepbona.
X x

«IlocaenoBareabHocTH U mporpeccum» Otpadotka 3agad Ne 12 KM OI'D. (1 gac).
Ilocneoosamenvrhocmu u npozpeccuu

UucnoBas mocienoBaTesIbHOCTb. [IprMephl 4HCIOBBIX MOCENI0BaTEIbHOCTEW. beckoHeuHble
nocneaoBaTenbHOCTH. Apudmernyeckas mporpeccusi U ee cBoiicTBa. ['eoMerpuueckas mporpeccus.
Dopmyna obwe2o yneHa u Cymmol n NEPEbIX YNeHO8 apUuhMemuyeckoll U 2eoMempuiecKol npoepeccuii

«YmucsoBbie U OyKBeHHbIe BbIpa:keHusi». Otpadotka 3agau Ne 13 KM OI'D.
Yucnogvle u GyKeeHHbIE GLIPANHCEHUS

Bolpaxxenue ¢ mnepemeHHOW. 3HaueHHe BblpaxeHus. [lojcraHoBKa BbIpaKEHMH BMECTO
[IEPEMEHHBIX.

ll €J1ble B8bIPAINHCCHUA

CreneHb C HaTypaJbHBIM IIOKazareseM U ee cBoiictBa. IIpeoOpa3oBaHusi BbIpaXKeHUH,
COJIep KaIMX CTENEHU C HATypaJbHbBIM IIOKA3aTEIIEM.

OpnnHowieH, MHOrouwieH. JIeMcTBUs ¢ OHOWIEHAMU M MHOTOWIEHaMH (CIIO’KEHUE, BBIUUTAHUE,
yMHOXKeHue). DopMylibl COKpAIIEHHOTO YMHOXEHHS: pPa3HOCTh KBAJApaTOB, KBaJpaT CYMMBbI U
pasHocTH. PasnokeHne MHOro4JieHa Ha MHOXKUTENM: BBIHECEHHE OOIINEro MHOXMTENS 3a CKOOKH,
IpyNIHPOBKA, TpUMeHeHHe GOpMYI COKPAILIEHHOTO0 YMHOXKeHUs. KBagpaTHBIN TpexuiieH, pa3iokKeHue
KBaJIpaTHOT'O TPEXWIEHA HA MHOXKHUTEIIH.

«ITpakTHYeckune pacyeTsl o popmyaam» OtpaboTka 3a1a4 Ne 14 KUM OI'D

BelpaxkxeHne ¢ nepeMeHHOW. 3HaueHHE BblpaxkeHHs. [loacraHOBKa BBIpaXXEHMH BMECTO
IIEPEMEHHBIX.

II éjible eblparicenun

CreneHb ¢ HaTypaJdbHBIM IIOKa3aTeleM H ee CcBoicTBa. [IpeoOpa3oBaHus BBIPAKCHHM,
COACPpIKAIINUX CTCIICHU C HATYPAJIbHBIM ITOKA3aTCJIICM.



OnnouneH, MHOTOWIEH. JIeHCTBUS ¢ OJHOYJIEHAMU U MHOTOYJIEHaMU (CIIOKEHUE, BBIUUTAHUE,
yMHOKeHUE). POopMYIIbl COKPAILIEHHOTO YMHOKEHUS.

«Cucrembl HepaBeHcTBY». OTpadoTka 3a1a4 Ne 15 KM OI'D.
Cucmemuvl nepagencme

CucreMbl HEpaBEHCTB € OJHOM IepeMeHHOM. PelieHue cucreM HEPAaBEHCTB C OIHOMU
NIEPEMEHHON: JIMHEHUHBIX, keadpamubix. VI300pakeHne peleHusi CUCTEMbl HEPaBEHCTB HA YMCIOBOM
MPsIMOMN. 3aIUCh PELLIEHUS] CUCTEMbI HEPaBEHCTB.

«I'eomerpuueckue gpurypnl. Yrabsm». Otpadotka 3anad Ne 16 KUM OI'D.
Benuuunwi
Benuuuna yrina. ['pagycnas mepa yria.
Tpeyzonvnux

CaolicTBa paBHOOEAPEHHOTO TpEyrosibHUKAa. BHemHwuii yron tpeyrosnbHuka. Cymma yrioB
TpeyroJbHUKa

«I'eomerpuueckue ¢purypsl. Jaunbn. Otpadotka 3agay Ne 17 KUM OI'D

d)uzypbt 6 ceomempuu u 6 OKpyaHcarouw,em nwupe

I'eomerpuueckast ¢urypa. BHyTpeHHss, BHewmHsst oOnactd ¢GuUrypel, rpaHuna. JIuHuM u
o0acTy Ha IJIOCKOCTH. Bhimykias u HeBbinmykias Gurypsl. [Inockas n Hemtockas gurypsl. [Tonstue
Benn4uHbl. [Inuna. M3sMepenue mmnbl. EAMHUIBI U3MEPEHNS IIIMHBL

Boigenenue cBoiictB 00bekTOB. @OpMUPOBaHHUE MPEJCTABICHUM O METAaIPEIMETHOM MOHSITUH
«purypa». Touka, OTpe3ok, mpsimas, JIyd, JIOMaHas, IJIOCKOCTb, Yroj, OMCCEKTpuca yria U ee
CBOMCTBA, BUJIbI YIVIOB, MHOI'OYT'OJIbHUKH, OKPY>KHOCTb U KPYT.

OceBast cummeTpusi reomerpuueckux ¢uryp. LleHTpanmbHass CUMMETpHs TI'€OMETPHUUECKUX

¢uryp.

«Ilimomans MHOrOoyroabHuka». Orpadorka 3agau Ne 18 KM OI'D
H3mepenus u viuucnenun

[Tnomanu. dopmynbl MIomMAAN TPEYrolbHHUKA, MapajjiesorpaMmMa U €ro 4YacTHBIX BHJIOB,
Tpanenuu, Gopmyna I'epona, GopMyina Miomagy BHITYKIOIO YEThIPEXYTrOJbHUKA, (POPMYIIBI JITHHBI
OKPY>KHOCTH M TIJIOLIAAH KpyTa

«H3mepenus u BbruuciaeHus». Orpadorka 3anad Ne 19 KUM OI'D.
H3mepenusa u eviuucnenus

[Tnomanu. dopmyibl IUIOMIAAA TPEYrOJbHHUKA, MapajuleIorpaMMa M €ro YacTHBIX BHUJOB,
Tpanenuu, (GopMyna IUIOMAAM BBIIYKIOTO YETHIPEXYroJbHHUKA, (POPMYIBI JJIMHBI OKPYKHOCTH H
mioniaay kpyra. [Iimomans npaBUIsHOTO MHOTOYTOJIHUKA.

Teopema IIudaropa. TpuroHomeTpudeckue COOTHOIICHHS B MPSIMOYTOJIBHOM TPEYTOJbHUKE.
Tpuronomerpuueckne GyHKIUY yria.

«Teoperuueckne acnekTbl». OTpadorka 3amad Ne 20 KM OI'D.



TeopeTrnueckre acieKThl, TEOPEMBI, aKCHOMBI, OIIpeIeTIeHUs, POPMYIIbI, IEMMBI.

Jlureparypa:

OI'bHY «®enepanbHblii THCTUTYT NEJArOTMUYECKUX U3MepeHuin» «JlemoBepcuu,
cneunpukanum, Koaudukaropen», mpoekT nokymenta OI'D 2023 roxa;

Nemosepcuu, cneumdukaumm, koamdburatopsl (fipi.ru)



https://fipi.ru/oge/demoversii-specifikacii-kodifikatory?ysclid=l99l30fxy970661592

TemaTHYeckoe NJIAHUPOBAHHE Kypca

Ne Tewma 3ansaTHs OCHOBHBIE BU/IbI IEATEIBHOCTH yUaIIUXCS Kon-Bo
/11 (Ne 3amanns B KUM) 4acoB
1 Beruucnenus u BeimonssoT apupmMeTHuecKre JecTBUs C 2
npeobpa3zoBanus (6 palMOHaIbHBIMU YHCIIAMH, BBIYUCIIAIOT 3HAYCHUS
3ananue KUM) YUCJIOBBIX BBIPAXKEHUM, IEPEXOAAT OT OJTHOU
(dopMBbl 3aMCH YHCIA K APYron
2 JlencTBUTENbHBIE N300paxaroT uynciaa TouKaMu Ha KOOpJUHATHON 2
yucna (7) MPSMOM, CpPaBHUBAIOT JICUCTBUTEIIbHBIC YKCIA,
BBITOJIHSIOT BBIYUCICHHS U TIPEOOpa3OBaHMs,
BBINOJIHAIOT IPUKUJKY PE3yJIbTaTa BHIYUCICHUM.
3 [TpeoOpazoBanus BBIMONHAIOT BEIYUCICHHS U TIPe0Opa30BaHUs 2
anreOpanyecKux apu(MEeTHUECKUX BbIPAXKEHUH, IPUMEHSIOT
BBIpakeHHH (8) CBOICTBa apu(METUICCKIX KBAIPATHBIX KOPHEH
Juis IpeoOpa30BaHusl BBIPAKEHUN
4 YpaBHeHuUs U Pemarot nuHENHbIE U KBaIpaTHBIE YPABHEHUS C 2
HepaBeHCTBa (9) OJIHOH NEpEMEHHOM, HEPABEHCTBA C OJHOU
MEPEMEHHOMN U UX CUCTEMBI
5 Oyukuuu U rpaduku | CTposT U YUTaOT rpadUK pa3IUYHbIN QYHKIIHIA, 2
(11) YUTAIOT rpaduku HyHKIMIA, OMTUCHIBAIOT C
HOMOILBIO (PYHKIMHA Pa3IUUHbIE 3aBUCUMOCTH
MEX/y BEIMYHMHAMH, HHTEPIPETUPYIOT TpaduKu
3aBUCUMOCTEN
6 Yucnossle u BeimonsstoT npeoOpa3oBaHus anredpandecKux 2
OyKBEHHbIE BBIp)KEHUH, HAXOAAT 3HaUeHHs OYKBEHHBIX
BbIpaxkeHus (13) BBIPAXXEHU, OCYIIECTBIISASL HEOOXOIUMBIE
IIOJICTAHOBKH
7 IIpakTnueckue OcCymIecTBISIIOT pacyeTsl 1o GpopmyIiam, 2
pacueTsl 1o BBIPAXAIOT 3aBUCUMOCTH MEX/1y BEJIMYNHAMM,
¢dopmynam (14) BBIYHCJISFOT 3HAYECHHUs] YUCIIOBBIX BBIPAKECHUMN
8 [IpakTuxo- BBINONTHSAIOT BBIUKCIIEHUS U TPE0Opa3OBaHus, 2
OpPUEHTUPOBAHHBIE OCYILIECTBIISIOT IPAKTUYECKUE PACUETBI, CTPOST U
3amanus (1-5) UCCIIEAYIOT MAaTeMaTHUYECKHUE MOJICIH,
UCTOJIB3YIOT MPUOOPETEHHbIE 3HAHUS U YMEHUS B
PAKTUYECKON AESITEIbHOCTU
9 I'eomeTrpuueckue BrInonHseT 1eicTBUS ¢ TEOMETPUIECKUMU 2
¢burypsl. Yrisl (16) durypamu, pemaroT IIaHUMETPHUUECKHE 3aja4un
Ha HaX0KJIEHUE N'€OMETPUUECKHUX BEIUYHH (YIJIOB)
10 I'eomerpuueckue Pacnio3nator reomerpudeckue QUrypsl Ha 2
¢urypsl. Jnussl (17) | IUIOCKOCTH, pa3innyaioT UX B3aUMHOE TOJI0XKEHHUE,
M300pakatoT reoMeTpudeckie GUrypbl, peraroT
IUIAHUMETPUYECKHE 3a/1a41 HAa HaX0XKJICHUE
F€OMETPUUYECKUX BEIUYUH (JUIMH, YTIIOB)
11 [Tnomans Pacno3Haror reomerpuyeckue Gurypsl Ha 2
MHOToyrojpHuKa (18) | MI0CcKOCTH, penaoT MiIaHUMETPUIYECKUEe 3a1a91
Ha HaXO0)KJIEHUE N'€OMETPUUECKUX BETUUYHNH
(TuTOTIIa/IeH ), OCYIIECTBISIOT PACUYETHI 10
dbopmynam
12 Nsmepenns u OnpenensroT KOOPAUHATH TOYKU IIOCKOCTH, 2
BbruucieHus (19) IIPOBOJAT OIlEpaLui HaJl BEKTOPAMMU, BBIYUCIISIOT
JUIMHY Y KOOPJIUHATBI BEKTOPA, YTOJI MEXIY
BEKTOPAMM, CUHYC, KOCUHYC M TaHI'€HC yIia
13 Teopernyeckne [IpoBoasAT MOKAa3aTENbHBIE PACCYKICHUS, 2




acmekTsl (20)

OIICHUBAIOT JIOTUUECKYIO MPABUIBHOCTD
paccyXICHUI, PaCIIO3HAIOT OMNOOYHBIC
3aKJIIOYEHUs

14 CucremMbl HepaBeHCTB | PematoT ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI, 2
(15)
15 BepositHOCTB Haxonmst BEposSTHOCTD CTy4ailHbIX COOBITHH B 2
coObITHii (10) IIPOCTEHMIINX pacyeTax
16 [TocnenoBarensHoCcTH | Pacmo3HaroT apudMeTnuecKre U reOMETPHICCKIE 2
u nporpeccud (12) IIPOrPECCUH, PEIIAIOT 3a1a4U C IPUMEHEHUEM
dbopMyIibl 0011IETr0 WieHa M CYMMBbI HECKOJIBKUX
4JIEHOB POTPECCUU
17 Pa6ora c KUM 2
(vactsb 1)
Uroro 34
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