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IlosicHuTeIbLHAA 3alMHCKA

Hacrositass  mporpamma BHCYPOUHOW JIEATENIbHOCTH COCTaBieHA B COOTBETCTBHU C
TpeOOBaHUSAMH K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMbl  OCHOBHOT'O
o01m1ero o0pa3oBaHus HA OCHOBAHUH:

1. ®3 Ne273 o1 29.12. 2012 roga «O06 obpazoBanuu B Poccuiickoit denepanuny;

2. ®enepalbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIbHOrO CTaHJapTa  OCHOBHOI'O OOIIEro
o0pa3zoBaHusi;

3. CaHUTapHO-IMIUIEMUOIOTHYECKUX TpaBwin u  HopmatuBoB CanlluH  2.4.2.2821-10
"CaHUTapHO-AIUAEMHUOJIOIMUECKUE TPEOOBaHUS K YCIOBHUSAM M OpraHu3alllud OOy4deHUs B
o0meoOpazoBaTeNbHbIX opraHu3anusax". C M3MEHEHHMSIMH W JOMOJTHEHUSMHU OT: 29 HIOHS
2011 r., 25 nexabps 2013 r., 24 Hos16ps1 2015 1.,

4. TlocTaHoBneHHe TJIaBHOTO caHutapHoro Bpaua P®  Ne20 ot 30.06.2020r. «CanutapHo-
SMUJEMHUOJIOTHYECKUE TpeOOBaHUA K YCTPOWCTBY, COJCPXKAHUIO M OpraHu3anuu paboThI
00pa3oBaTeNbHbIX OpraHM3allii W APYruX OOBEKTOB COLMAIbHOW HHPPACTPYKTYpPHI s
JIETe W MOJIOJICKHM B YCIOBHSIX PACHpPOCTPAHEHUS HOBOW KOPOHOBHUPYCHOW WH(EKIIUU
(COVID-19)»- Canutapuo-snuaemuonoruyeckue npasuia CIT 3.1/2.4.3598-20.

[IporpaMmma Kkypca BHEYpOUHOH AesTenbHOCTH moAarotroska k OI'D mo matemaruke «3pu B
KOpEeHb » 7151 9 Kitacca COCTaBJIeHa CaMOCTOSITENBHO.

KoauyecTBo 4acoB, Ha KOTOpPOE pacCYNTAHA MPOrpaMma
Ha u3yuenue npeamera orBoauTcs 1 4 B Henenmo, 34 gaca B roJI.

OT1anuuTebHbIEe 0CO0EHHOCTH NnmporpaMmmbIl

B cBa3u ¢ orpaHMYeHUsAMH B IPOBEACHUM MACCOBBIX MEPOIPHUITHH, BBEICHHBIMU B CBSI3U C
pacrpocTpaHeHUEeM KOPOHABUPYCHOM MHGEKIINH, MPOorpaMma MOKET peaM30BBIBATHCS CYMMapHO B
KaHUKYJSIPHOE BpeMs, B BBIXOJAHbIe M Hepadouue MNpPa3IHUYHbIE JIHHU, JTUCTAHIUOHHO C
HCIIOJIb30BAHUEM OHJIAMH - TEXHOJIOTHH.

Hemn kypca:

IToaroroBuTh o6yqa10m1/1xc;1 K CJady€ OJOK3aMCHa B q)opMe OI'> B COOTBETCTBHH C
Tpe6OBaHI/I}IMI/I, NpEaABABIACMbIMU HOBBIMU 06p330BaTeJ'IBHBIMI/I CTaHJapTaMHu.

Bocnurarte/ibHOe Ha3HAYEHHE Kypca.

OOyueHne mnoTpedyeT OT YydYalMXCsS YMCTBEHHBIX M BOJICBBIX YCHJIMH, Pa3BUTOIO0 BHHUMAaHWS,
BOCIIUTAaHUsI TaKUX KayecTB, KaK AaKTUBHOCTb, TBOpPYECKAas WHUIMATHUBA, YMEHHH KOJUIEKTUBHO-
[I03HABATEJILHOTO TPYIa.

3agaum Kypca:

HOBTOpCHI/Ie, 3aKpCIUICHHUE U er'IY6J'ICHI/IC 3HaHHUM 110 OCHOBHBIM pasaciiaM IIKOJBbHOI'0 KypcCa
MAaTCMAaTUKHU C MOMOIIBIO PA3JIMYHBIX I_[I/I(I)pOBBIX O6pa3OBaTCJ'IBHBIX PECYpCOB;



- (popMUpOBaHHE YMEHHS OCYIIECTBIATH Pa3HOOOpa3HBIC BUABI CAMOCTOSTEIHHOU MEATEITHHOCTH C
i poBEIMU 00pa30BaTEILHBIMU PECYPCAMU;

- pa3BUTHE CAMOKOHTPOJISI M CAMOOILICHKH 3HaHUH C TOMOIIBIO PA3ITUYHBIX ()OPM TECTUPOBAHUS;

- QopMmupoBaHWE y Yy4YalmMXCs IIEJIOCTHOTO NPEACTABICHUS O TeMe, e¢ 3HAueHHs B pasjele
MAaTCMaTUuKH, CBA3U C JPYIr'UMHU TEMAMU,

- (opMupoBaHHE AHATUTHYECKOTO  MBINUICHHUS, pPa3BUTHE IaMATH, KPYro3opa, yMCHHE
PeoI0JIeBaTh TPYAHOCTH MIPU PEUICHUHU O0Jiee CIOXKHBIX 33a4;

- OCYIIECTBJICHUE PAOOTHI C IOTIOJIHUTEIILHON JINTEPATYPOH;

- AKUEHTHPOBATh BHUMAHUE YYAIIMXCS Ha EAWHBIX TPeOOBAHUAX K MpaBHIaM OQOPMIICHHS
pa3IMYHBIX BUOB 3aJ[aHNH, BKIIFOYAEMbIX B UTOTOBYIO aTTECTAIMIO 3a KypC OCHOBHOM IIIKOJIBI;

- paCliupUuTh MATCMATHYCCKUC MMPCACTABICHUA YyHallIUXCA 1O OHpeI[eJIéHHBIM TEMaM, BKJIIOUYEHHBIM B
POTPaMMBI BCTYIUTEIBHBIX 3K3aMEHOB B JIPYTHE THITHI YICOHBIX 3aBEIICHH.

IInanupyeMble pe3y/bTaThbl 0CBOEHHS IPOrpaMMBbl Kypca

Jluunocmuwie pe3yniomamoi:

e OTBETCTBEHHOE OTHOILIEHUE K YYEHHIO, FOTOBHOCTb M CIIOCOOHOCTh K CAMOPA3BUTHUIO U
caM000pa30BaHMIO0 HA OCHOBE MOTHBAIMU K OOYYEHHUIO U ITO3HAHUIO, OCO3HAHHOMY BBIOOPY U
MIOCTPOCHMIO JajbHENIIeNH HHANBUIYAIbHOM TpaeKTOPUM 00pa3oBaHUs Ha Oa3e OPUEHTUPOBKU
B Mmupe mnpodeccuii H TPOPECCHOHANBHBIX MPEINOYTCHUH, C YYE€TOM YCTOHYMBBIX
[I03HABATEIbHBIX UHTEPECOB, a TAK)KE Ha OCHOBE (POPMUPOBAHMS YBAKUTEIHHOI'O OTHOLICHHUS
K Tpy#y.

e ®opMHPOBAHHME LEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKU U OOILECTBEHHOMN NMPaKTHKH.
OcBoeHme connanbHBIX HOPM, IPABUJI TOBEICHUS, POJIeH U OPM COLMATBHOM KU3HH.

e Pa3BuTHE MOPATBLHOTO CO3HAHHUS W KOMIETCHTHOCTH B PEIICHUM MOPAIBHBIX MPOOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OpMUpOBaHUS HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO
MOBE/ICHUS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHUS K HPABCTBEHHBIM MOCTYIKAM.

e  dopmupoBaHHE KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIEHUU U COTPYIHHYECTBE.

e dopmupoBaHuEe CIOCOOHOCTH K SMOIMOHAIHHOMY BOCIPHUATUIO MAaTEMAaTUYECKUX OOBEKTOB,
3a/1a4, peIeHN, PacCyKACHUN

Memanpeomemmuvie pezyromamol 00yueHus

Pezynamuenvie YY/[
e  OmpeAensaTh COOCTBEHHbIE MPOOJEMbl M NPUYMHBI UX BO3HUKHOBEHUS IpU padboTre ¢
MaAaTEMATHYCCKUMHU O6’I>€KTaMI/I;
e (opmynupoBaTh COOCTBEHHBIE BEPCUU WJIM MPUMEHATH YK€ M3BECTHBIE (POPMBI U METO[IbI
peleHusi MaTeMaTHYecKol MmpoosieMsl, GOpMyTUpOBaTh MPEANONI0KEHUS U CTPOUTH TUIOTE3bI
OTHOCHUTEJIbHO pPaccMaTpUBaeMOro OOBEKTa M MPEABOCXUINATH PE3yJIbTaThl CBOEH yueOHO-
MI03HABATEIbHOM NESATETbHOCTH;
° ONpeaAciiATb NYTH AJOCTHUKCHUA ueneﬁ 1 B3BCIIUBATHb BO3MOXHOCTH Pa3spClICHUA
OIpeJIeJIEHHBIX Y4eOHO-TI03HABATENIbHBIX 3371a4 B COOTBETCTBUU C ONPEEICHHBIMU KPUTEPUIMU
U 3aJ]a4aMu;
e BBICTpauBaTh COOCTBEHHOE 0Opa30BaTeNIbHOE MOANPOCTPAHCTBO JJIS  pa3pelieHus
OIpeJIeIEHHOT0 KpyTa 3ajiay, ONpeleNIATh U HaXOAUTh YCIOBHS JUISl pealli3allii WAy U MJIaHOB
(camooOyueHue);
®  CaMOCTOSTEIbHO BBIOMpATh CPEau MPEIIOKEHHBIX pecypcoB Haubosee >(p(PEKTUBHBIE U
3Ha4YMMble ITPU padoTe C ONpeIEICHHON MaTeMaTHUYECKON MOJIENbIO;
®  yMeTh COCTABIJISITh IUIAH pa3pellieHusi ONPEeTICHHOTO Kpyra 3aJlad, HUCIOib3ys pa3inyHble
CXEMBbI, pECYPChI MOCTPOCHHUA JUArpaMM, MCHTAJIBHBIX KapT, IMO3BOJIAIOIINX ITPOU3BECTH JIOTUKO
- CTPYKTYPHBII aHAIN3 3a/1auH;
e yMeTh IUIAHUPOBAaTh CBOM 00pa3oBaTelbHBIN MapUIpyT, KOPPEKTUPOBaTb W BHOCHUTH
OMMPCACIICHHBIC HW3MCHCHHA, KAUCCTBCHHO BJIMAIOIIUEC Ha KOHEUHBIH IMPOAYKT yqe6H0-
M03HABATEIbHOMN NEATETLHOCTH;



® yMEHHME KAaYeCTBEHHO COOTHOCHUTH CBOM JICHCTBHS C MpPEABKYIIAEMBIM HTOTOM Yy4eOHO-
MI03HABATEIBHOM JAEATEIbHOCTH MMOCPEICTBOM KOHTPOJISI M TUIAHUPOBAHUS Y4eOHOTO mpoliecca B
COOTBETCTBUM C H3MEHSIOIIMMUCS CUTYalUsIMU M INPUMEHSEMBIMU CpeAcTBaMU M (popmamu
OpraHu3alK COTPYAHUYECTBA, a TAKXKE WHAUBHUIYaTbHON pabOTHl HAa YPOKE;

® yMEHHME OTOMpaTh COOTBETCTBYIOUIME CpEACTBA pealM3allii PELIeHUs MaTeMaTHYeCKUX
3aja4, MOAOUpaTh MHCTPYMEHTHl [UId OLIGHMBAaHUS CBOEH Tpaekropuum B pabore ¢
MaTEMaTHYECKUMHU MTOHATUSIMHU U MOJAEIISIMU;

Ho3nasamensnuvie YY/[

®  yYMEHHUE OIpPENEIATh OCHOBOIIOJIATAIOIIEE IOHATHE M IPOU3BOAUTH JIOTUKO-CTPYKTYPHBIN
aHaJIu3, ONPEJIENSITh OCHOBHBIEC IPU3HAKU U CBOICTBA C IIOMOILBIO COOTBETCTBYIOLUX CPEACTB U
UHCTPYMEHTOB;

®  yMEHHE MPOBOAMTH KIacCU(UKALUIO 00ObEKTOB HA OCHOBE KPUTEPHUEB, BBHIIACISATH OCHOBHOE
Ha ()OHE BTOPOCTEIICHHBIX JaHHBIX;

®  yMEHHE IIPOBOJUTH JOTMUYECKOE PacCyKJCHHUE B HANPaBJIEHUH OT OOLIMX 3aKOHOMEPHOCTEN
M3y4aeMoH 3a7auu 10 YaCTHBIX PACCMOTPEHUI;

®  YMEHHUE CTPOMUTH JIOTUYECKHE PACCYXJECHMSI Ha OCHOBE CHUCTEMHBIX CPaBHEHHH OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOI'0 MAaTE€MaTH4eCKOro pasjiena WIM MOJENH, MOHATUS WU KIIACCOB,
BBIJIEJISIS OTIPE/ICNICHHBIE CYIECTBEHHBIE IPU3HAKU WIIM KPUTEPUU;

®  YMEHHUE BBIABIATH, CTPOUTH 3aKOHOMEPHOCTb, CBA3HOCTH, JIOTMUYHOCTH COOTBETCTBYIOIIMX
LIENOYEK pacCyXJIeHUI npu paboTe ¢ MaTeMaTHYECKUMHM 3a/ladaMu, YMETh HOJPOOHO U CXKaTo
MPEICTaBIATh JEeTalM3allil0 OCHOBHBIX KOMIIOHEHTOB TIIpU JIOKa3aTeIbCTBE MOHATHH U
COOTHOILIEHUI Ha MaTEMAaTHYECKOM SI3BIKE;

®  yMEHHE OpPraHU30BbIBaTh IOUCK U BBISBIISITH MPUYMHBI BOZHUKAIOIINUX IIPOLECCOB, SBJICHUH,
Hanboee BeposSTHBIE (DAKTOPHI, MO KOTOPHIM MAaTeMaTHYECKUE MOAEITH M OOBEKTHI BEAyT cels
II0 ONPEACICHHBIM JIOTUYECKUM 3aKOHAM, YMETh NIPUBOJUTH NPUYMHHO-CICICTBEHHBIN aHAIU3
MOHATUH, CYKIEHUN N MaTEMaTUYECKUX 3aKOHOB;

® yMEHHME CTPOMTh MaTeMaTH4YEeCKyl0 MOJAEIb MpHU 3aJaHHOM YCIOBHMHM, OOJanaromien
OIpEJICIEHHbIMU  XapaKTePUCTUKAMH OOBEKTa IpPU HAIWYUU OIpPEJEIEHHBIX KOMIIOHEHTOB
(hopMHPYIOMIETOCS MPENOIAraeMOro TOHATHS HIIH SBIICHHS,

®  YMEHHE NIEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIISIFOILYI0 MaTeMaTH4ECKON
3aJjaud Ha S3bIK TpaUuecKkoro OTOOpaKEHUS - COCTAaBJIEHUS MaTeMaTHYeCKOW MOJeNH,
COXpAaHSIIOIIE OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;

e yYMEHHE 3a/laBaTh IUIAH pEIICHHUs MaTeMaTU4YeCKOW 3aJaudd, pealn30BbIBaTh AITOPUTM
JeWCTBUH Kak MOIIaroBOM HHCTPYKIMHU JJIs pa3peleHus yueOHO-1103HaBaTeIbHON 33/1a4H;

®  YMEHHE CTPOUTH JI0KA3aTEIbCTBO METOJIOM OT POTUBHOTIO;

e yMeHHe paboTaTh ¢ HMPOOJIEMHOM cUTyalMel, OCYIIECTBIATh 00pa3oBaTeNbHBIA IMpoLEcC
MIOCPEJICTBOM ITOMCKA METOJIOB M CIIOCOOOB pa3pelleHus 3aJauu, ONpesesiiTh I'PaHUIIBI CBOETO
00pa3oBaTeNbHOTO MPOCTPAHCTBA;

® yYMETb OPHUEHTUPOBATHCA B TEKCTE, BBIABIATH IJIAaBHOE YCIIOBHE 3aJa4d M YCTaHABIIMBATH
COOTHOILIEHHE pacCMaTpUBAEMBbIX OOBEKTOB;

® yMEHHE T[EpeBOANUTh, HHTEPIPETUPOBATH TEKCT B MHBIE (QOPMBI MPEICTABICHUS
MH(}OpPMALIUU: CXEMBI, THarpaMMBbl, rpaduyecKoe MpeACcTaBIeHUE TaHHBIX;

Kommynuxamuenwvie YY/[

e yMeHue paboTaTb B KOMaHje, (OPMUPOBAHHME HABHIKOB COTPYIHHUYECTBA M Yy4eOHOTO
B3aMMO/JICHCTBHS B YCIOBUSX KOMaH/IHOM UTPbl WIIM UHOU (hOPMBI B3aUMOIEHCTBUS;

e yMEHME pacHpeAeisaThb pPOJIM U 337aydl B paMKax 3aHATUSA, (OPMHPYs TaKKe HaBBIKU
OpPraHM3aTOPCKOrO XapaKTepa;

®  yMEHHE OLIEHHUBAThH MPABHJIBHOCTb COOCTBEHHBIX JCHCTBHI, a TaKkKe NeATEIbHOCTH JIPYrHX
Y4aCTHUKOB KOMaHJIbl;

® KOPpPEKTHO, B paMKax 3aJad KOMMYHHKaIMM, (OpMyIHpOBaTh M OTCTaWBaTh B3IJISBI,
apryMEeHTHPOBATh JTOBOJIbI, BHIBO/IBI, @ TAK)KE BBIJBUTATh KOHTPAPTyMEHTbI, HEOOXOAUMBIE IS
BBISIBJICHMSI CUTYallMH yCII€Xa B PELIEHUH TOM WJIM MHOW MaTEMAaTUUYECKOM 3a/1auH;



® yMEHHME TIOJb30BaTbCd MAaTEeMAaTHYECKMMU TEPMUHAMHM JUIsL  pelieHus  y4yeOHo-
MO3HABATENbHBIX 3aJa4, a TaKXe CTPOUTh COOTBETCTBYIOUIME pEYEBble BBHICKA3bIBAaHHUA Ha
MaTEeMaTHYeCKOM SI3bIKE JJIs BEICTPAUBAHUSI MAaTEMaTUYECKO MOJIEIH;

® yMETh CTPOUTH MATEMAaTHUUYECKHUE MOJEIU C IOMOIIbI0 COOTBETCTBYIOLIETO MPOTrPAMMHOIO
obecriedeHus, CEpBUCOB CBOOOHOTO OTJAICHHOTO IOCTYIIA;

e yMeTh TPaMOTHO M YETKO, corjacHo mnpaBmwiam odopmienus KHUM-a OI'D 3aHOCHTH
MOJIy4YE€HHBIE PE3YJIbTAThI - OTBETHI.

IIpeomemmnuie peyromamaol:

e (dopMHpOBaHNE HABBIKOB IIOMCKAa MATEMAaTUYECKOTO METOA, alTOPUTMA U MOMCKA PeIleHus
3a7a4M B CTpyKType 3aaad OI'9;

e (opmupoBaHUE HaBbIKa PEIICHHS ONPEACICHHBIX THIIOB 33/1a4 B CTPYKTYpe 3a1ad OI'9;

e yMeHue paboTarb C TaOIUIAMH, CO CXEMaMH, C TEKCTOBBIMH JIaHHBIMH; YyMETh
MpeoOpa30BbIBATh 3HAKU U CUMBOJIBI B I0KA3aTE€IbCTBAX U MPUMEHSIEMBIX METOAAX JIs PEIlICHUs
o0pa3oBaTeNnbHBIX 3a7a4;

e yMEHHE NPHUBOJUTH B CHCTEMY, COIOCTaBIATh, 00OOmATh M  aHAJIU3UPOBATH
nH(OpPMALIMOHHBIE KOMIOHEHThI MAaTEMaTH4YECKOr0 XapakTepa U yMeThb MPUMEHSTh 3aKOHBI U
MpaBUJjIa JUIs PEIICHNs KOHKPETHBIX 3a1a4;

¢ yMEHHE BBIICIATh IJIABHYI0O W HM30BITOUYHYIO HH(POPMAIUIO, MPOU3BOAUTH CMBICIOBOE
cKaThe MaTeMaTHyecKux (PaKkTOB, COBOKYIMHOCTH METOJOB U CIHOCOOOB peIIEHUs; yMeThb
MIPEJCTaBIATh B CIOBECHON (hopMe, MCHOJB3Ysl CXEMbl M pa3jMyHble TaOJULbI, rpapuKkud U
IUarpamMmbl, KapThl MOHSATUH W KJIaCTEPbl, OCHOBHBIE HJEU W IUIAH PEIIeHUs TON WIM HMHOU
MaTeMaTU4YeCKON 3a/1a4u.

Tpebosanus K ypoHIO NOO2OMOBKU YHAUUXCS
HarypaasbHble yncia. J[poou. PannonajabHble yucaa
Buinycknux nayuumces:
®  TIOHMMAaTh OCOOCHHOCTH JIECATUYHON CHCTEMbI CUMCIICHHUS,
®  ONEpPUPOBATH MOHATUSIMH, CBI3AHHBIMU C JEIMMOCTbIO HATypalbHbIX YUCEIL,
e BBIpaXaThb YHCIA B OJKBUBAJIEHTHBIX (opmax, BbIOMpas Hambojee MOAXOIALIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYallUH;
®  CpaBHUBATh U YHNOPSAOUYMBATH PALIMOHAIBHBIE YHCIIA;
®  BBIIOJHATH BBIYMCIIEHUS C PAUMOHAIBHBIMU YHCIIAMM, COYETas YCTHBIE U IHUCbMEHHBIE
MPUEMBI BBIYUCIICHUH, TPUMEHEHUE KAJIbKYJIATOPA;
®  JCIIOJNB30BaTh TIOHATHUS M YMEHHS, CBSA3AHHBIE C MPOMOPUHUOHAIBHOCTHIO BEJIMYHH,
MPOLEHTAMHU, B XOJI€ PEUICHHUS MATEMATHYECKHX 3a7ad M 3aJad M3 CMEXHBIX IPEIMETOB,
BBINIOJIHATH HECIIOKHBIE PAKTUYECKUE PACUETHI.
JeiicTBUTEIbHBIC YMCJIA
Buinycknux nayuumes:
®  JCIIOJB30BaTh HAYaJbHbBIC MTPEICTABICHUS O MHOXKECTBE JICCTBUTEIBHBIX YHCEIT,
e  ONEpUPOBAThH MOHATHEM KBAJAPATHOTO KOPHS, IPUMEHSTh €r0 B BEIYUCICHUAX.
AJiredpanyeckue BbIpaKeHust
Buinycknuxnayuumcs:
®  ONEpUPOBaTH MOHATHSIMH «TOXKIECTBO», «TOXAECTBEHHOE MIPeoOpa3oOBaHUEy», pellaTh
3aJlauu, cosieprkaliie OyKBeHHbIe JaHHbIE; paboTaTh ¢ hopMyliaMu;
®  BBHIMOJHATH MPeoOpa30BaHUs BBIPAKECHHM, COACPKAIIUX CTEIICHU C IENBIMH MOKa3aTelsIMU
Y KBaJIpaTHbIE KOPHH;
®  BBINOJHATH TOXIACCTBEHHBIE MPEOOpPa30BaHMs PAIMOHAIBHBIX BBIPAKCHUN HA OCHOBE
MIpaBWJI JCHCTBHUI HAJl MHOTOWICHAMH U alnreOpandecKuMu JpoosiMu;
®  BBINOJHATH PA3JIOKEHUE MHOTOYJIEHOB HA MHOYKUTEH.
YpaBHeHust
Buinycknux nayuumes:
®  pelaTh OCHOBHBIE BUJbI PAlMOHAJIBHBIX YPABHEHHUH C OJHON MEPEMEHHOM, CHUCTEMBI JABYX
YpPaBHEHUH C JIBYMsSI IEPEMEHHBIMU;




® [IOHMMAaTh YPAaBHEHHME KaK BaXHEMIIYI0 MaTeMaTHYECKYI0 MOJENb JJs OIUCAaHUS U
M3YyYEHHs] Pa3HOOOPA3HBIX peajbHBIX CUTYyallUi, pellaTh TEKCTOBBIC 3a/Ja4M anreOpanvyeckum
METOJIOM;

®  MPUMEHATH IpadUuecKue NPEACTABICHUS U UCCICIOBAHUS ypaBHEHUH, UCCIEIOBAHUS U
pELIeHUs CUCTEM YPABHEHUH € ABYMS [IEPEMEHHBIMHU.

HepaBencrBa

Buinycknux nayuumcs:

® J[IOHMMAaTb M IIPUMEHATb TEPMHHOJOTHMI0O M CHUMBOJIUKY, CBSI3aHHBIE C OTHOILECHUEM
HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

e  peulaTh JMHEHWHBIC HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI; PEIIATh KBAAPATHLIC
HEPaBEHCTBA C OMOPOii Ha rpaduYecKue NPeACTaBICHHUS.

OcHoBHbIE NOHATHSA. YK c/I0BbIE PYHKIMHU

Buinycknux nayuumcs:

® [IOHMMATh M UCIOJb30BaTh (DYHKIIMOHAJIbHBIC MOHATHUS U SA3bIK (TEPMUHBI, CHMBOJIINYECKHE
0003HauCHHUS ),

®  CTPOUTH IpayKH AIEMEHTAPHBIX (PYHKIMI; MCCIEI0BATh CBOMCTBA YHCIOBBIX (DYHKIMI Ha
OCHOBE M3Yy4YEHUs MOBEICHUS UX TPa(UKOB;

® OHMMATH (PYHKIMIO KaK BOXHEHUITYI0O MAaTEMaTHUECKYIO MOJIEINb JIJIsl OTIMCAHUS MPOLECCOB
U SBJICHUW OKPYKAIOMIETO MHpPA, NPUMEHSATh (YHKIMOHAIBHBIA SI3BIK JUIS ONUCAHUS U
HCCIIEIOBAaHMSI 3aBUCUMOCTEN MeX 1y (PU3MUECKUMH BETUUYNHAMM.

OnucarejibHasi CTATHCTHKA

Buinyckuux nayuumes:

®  UCIOJb30BaTh MPOCTEHIINE CIIOCOOBI IPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JaHHbIX.
Cay4aiinble cOOBITHSI U BEPOATHOCTD

BoeinyCKHUKHay4uTCS

®  HaXOAUTHOTHOCUTENIbHYIO YACTOTY U BEPOSTHOCTDH CIy4ailHOIO COOBITHSL.

KomOunaropuka

e  BhInyCKHUK HayuyuTCs peliaTb KOMOMHATOPHBIE 33Jjaud Ha HAXOXJAEHUE 4uciia 00BEKTOB
WA KOMOMHALTHA.

Harasignasi reomeTpust

Buinyckuux nayuumes:

®  pacro3HaBaTh Ha 4YepTexkax, PUCYHKaX, MOJENIAX U B OKPYKAaIOIIEM MHpE IUIOCKUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

® pacmo3HaBaThb pPa3BEPTKU KyOa, MNPSAMOYroJbHOrO MapajjieNenunena, MpaBUIbHON
MUpaMM/JIbl, HWIMH]pA U KOHYCAa;

®  CTPOUTH pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO MapaljieNenurnesa;

e OompeiensATh MO JMHEHHBIM pa3MepaM pa3BEPTKU (GUIypbl JHHEHHBIE pa3Mepbl caMon
¢burypsl u Ha060poT;

®  BBIUUCIATH 00BEM MPSIMOYTOJIBHOTO NIapajuieenuIe1a.

I'eomeTrpuueckue purypsoi

Buinyckuux nayuumes:

®  I0JIb30BAThCS SI3BIKOM T€OMETPUU JJIsi ONHUCAHUS IMPEIMETOB OKPYXKAIOLIEro MHUpa U HX
B3alMHOI'0 PAaCIOI0XKEHHUS;

® pacmo3HaBaThb W HM300paxkaTh Ha YepTekaxX M PUCYHKaX TIeOMETpUUYECKHEe (QUTyphl M HUX
KOH(UTypanuu;

®  HAXOAWTH 3HAUEHHUS JJIMH JIMHEWHBIX 3JIEMEHTOB (PUTyp U UX OTHOULIEHHUS, TPalyCHYIO Mepy
yraoB ot 0° no 180°, mpuMeHss ompeneneHus, CBONCTBA U MPU3HAKU (UTYP U UX DIIEMEHTOB,
oTHOIIEHUS (HUryp (paBEHCTBO, 1101001€, CHMMETPHH, TOBOPOT, MapajlIeNIbHbIN EpeHoC);

®  OINEpUPOBaTh C HAYAIBHBIMU MOHATUSIMH TPUTOHOMETPUHU U BBINOJHATH 3JEMEHTapHbIE
ornepauuy HaJ QYHKIUSIMH YTJIOB;

e  pelaTh 33Ja4u Ha JI0Ka3aTeIbCTBO, ONMMPAsCh HA U3yYEHHBIE CBOICTBA QUTYp U OTHOIICHUN
MEX1y HUMH U IPUMEHSISI U3y4eHHbIE METOIbI 0Ka3aTENIbCTB;




e  pelaTh HECJIOXKHBIE 33]a4l Ha MOCTPOEHHUE, IPUMEHSSI OCHOBHBIE QJITOPUTMBI TOCTPOCHHUS C
MOMOIIBIO ITUPKYJIS U IMHEHKH;

e  pelaTh NPOCTEHIINE ITAHUMETPUYECKHE 33/1a4K B IPOCTPAHCTBE.

N3mepenne reomeTpu4ecKuX BeTHYMH

Buinycknux nayuumcs:

®  NCHOJb30BATh CBOMCTBA M3MEpPEHUs JIMH, IUIOIAAEH M YIJIOB IPU pEIICHUH 3aJad Ha
HaXO0XXJCHHUE JUIMHBI OTPE3Ka, AJIUHBI OKPYKHOCTH, JUIMHBI AYTH OKPYKHOCTH, IPayCHONH MEphI
yria;

®  BBIYKCIATH IUIOIIAJM TPEYTOJBHUKOB, MPSIMOYIOJbHUKOB, NapajljeorpaMMOB, Tpalelui,
KpPYI'OB U CEKTOPOB;

®  BBIYUCIATH JJIMHY OKPY>KHOCTH, JUIMHY TYT'H OKPYKHOCTH;

®  BBIYUCIATH JUIMHBI JIMHEWHBIX JIEMEHTOB (DUIYp U UX YIJIbI, UCHOJb3Ys. (POPMYJIbI JATHMHbI
OKPY’KHOCTH U JUIMHBI IYTU OKPYXKHOCTH, (POpMYyJIbl IUIOIAAEH GUryp;

e pemaTh 33/Ja4d Ha JOKA3aTEILCTBO C HCIIOJNb30BaHHEM (HOPMYJ JJIMHBI OKPYKHOCTH U
JUTMHBI IYTU OKPY>KHOCTH, (hopMy1 muromaaet puryp;

e pemaTh MNPaKTHYECKUE 3a/auM, CBS3aHHbIC C HAXOXKJICHUEM TIE€OMETPUYECKHX BEJINYMH
(ucnosnp3yst MpU HEOOXOAUMOCTH CIIPAaBOYHHUKH U TEXHUUECKUE CPEJICTBA).

Koopaunarsi

Buinycknuk nayuumes:

® BBHYHCIATH JJIMHY OTpe3Ka I0 KOOpAWHATaM €ro KOHIIOB; BBIYMCIATH KOOPIUHATHI
CepeIMHBI OTPE3KA;

®  CIIOJIb30BaTh KOOPAWHATHBII METOJ JUIsl H3YUYEHUS CBOMCTB MPSIMBIX U OKPYKHOCTEH

Conep:xanue Kypca

«IIpakTuKo-opueHTHpPOBaHHBbIe 3aqaHus» OTpadoTka 3aaa4u Ne 1-5 KUM OI'D.

Tabnuuaoe W TpaduUecKoe IMpeACTaBICHUE JAHHBIX, IUIAH M CXEMa, M3BJICUCHUE HYKHOU
unpopmanuu. M3MeHuMBOCTH mpu u3MepeHHsX. Pemaromue mnpaBuia. 3aKOHOMEPHOCTH B
W3MEHUYUBBIX BEJIMYMHAX. Bpluncienus u mnpeoOpa3oBaHue BelnyuH. VccnepoBanue mnpocTedmmx
MaTeMaTUYECKUX MOJENEH.

«Bprunciaenus u npeodpazoBanus». Orpadotka 3a1a4 Ne 6 KM OI'D.

/Jleiicmeusa ¢ namypanipHbIMU YUCTAMU

CnoxeHue W BBIYMTAHHE, KOMIIOHEHTHI CJOXEHHS W BBIYMTAHUS, CBA3b MEXAYy HHMH,
HaXOXXJEHHEe CYMMBI M Pa3HOCTH, M3MEHEHHWE CYMMBI M Pa3HOCTH TNPH HM3MEHEHHUH KOMIIOHEHTOB
CJIO’KEHUS U BBIUUTAHUS.

YMHOXEHHE U JIelIeHNe, KOMITOHEHTBI YMHO)KEHUS U JISTICHHSI, CBSA3b MEXTy HUMH, YMHOKEHHE
U CJIOXEHHUE B CTOJIOUK, JAEIEHUE YTrOJIKOM, IPOBEPKa pe3yibTaTa ¢ MOMOIIbIO MPUKUAKU U 00paTHOTrO
JNEUCTBUA.

Yucnosvie sviparxcenus

YucnoBoe BbIpaKEHUE U €r0 3HaUYCHHE, TIOPSIIOK BHIIOTHEHUS IEHCTBHIMA.

/lpoou. Obviknosennbvle Opodu

Hons, yactb, 1pobHOE yncio, ApoOs. JlpoOHOE YUCIIO Kak pe3ynbTar jneneHus. [IpaBuibHble U
HEeTpaBUWJIbHBIE APOOH, CMEIIaHHasK IPoOb (CMEIIaHHOE YHCTIO).

3anuch HaTypallbHOTO 4YHCIa B BHJE JpoOM C 3aJaHHBIM 3HAMEHaTeleM, IpeoOpa3oBaHUE
CMEMIaHHOW IpoOU B HEMPABWIBHYIO IPOOb U HA0OOPOT.

[TpuBenenue apobeii k oOeMy 3HamMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CnoxeHrne W BbIYUTaHUE OOBIKHOBEHHBIX ApoOeil. YMHOXEHHE W JelieHue OOBIKHOBEHHBIX
TIpoOeii.

ApudmeTrnueckue JeHCTBHUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmernueckne 1eHCTBHS ¢ APOOHBIMHU YUCIIAMH.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUEe NPU 8bINOIHEHUU OeUCEU.

Jecamuunvie Opoou



[IpeoOpa3oBanue IeCATUYHBIX ApoOei B OObIKHOBEHHBIE. CpaBHEHHME NECATHUYHBIX IpoOeit.
CrnokeHHE M BBIUMTAHHE JECATUYHBIX npoOel. OKpyrJIeHHe NeCATUYHBIX NpoOei. YMHOXKEHUE M
JelIeHue JECATUYHBIX NpoOeil. [Ipeobpazosanue 00bIKHOBeHHBIX Opobell 8 Jdecsamuunvie OpoouU.
Koneunvie u 6eckoneunvie decsimuunvie Opoou.

Yucna. Payuonanvuole yucaa

MHoxecTBO paluoHaibHbIX uuncen. CpaBHEHHE palMOHAIBHBIX 4YHcen. JledcTBus c
palMoHAIBHBIMU YnciaMu. [lpedcmasnenue payuoHaibHo20 Yucia 0ecamuyHol Opoowio.

/Ipoono-payuonanvnsie sviparxcenus

[IpeoOpazoBanre APOOHO-TUHEHHBIX  BBIPAKEHUH: CIOXKEHUE, YMHOXCHHE, JICJICHHE.
Aneebpauueckas 0pobw. Coxkpawenue anreeopauveckux opooeil. Ilpusedenue aneebpauueckux opooetl
K obwemy 3Hamenamenio. [lelicmeuss ¢ aneebpaudeckumu OpoOAMU. CLOMCEeHUe, BblYUMAHUe,
VMHOdMCEHUe, OelleHue, 8036e0eHUe 8 CeneHb.

«/lelicrBuTeIbHBIE YHCaa». OTpadoTka 3anau Ne 7 KM OI'D.

Payuonansusie uucna

N3o00paxkeHnne yucen Ha 4YUCIOBOM (KoopauHaTtHOM) mnpsimod. CpaBHeHue uucen. Mopayib
yyclla, TeoOMeTpUYecKas HHTepIperanus MoAydas uucna. JleWcTBUS C  MOJIOKUTEIbHBIMU U
OTPUIATCIILHBIMH YUCIaMUA. MHOXECTBO IEJBIX YUCEIL.

Koopounama mouku

OCHOBHbBIE TOHATUSL, KOOPOUHAMHBIU JVY, PACCMmOsiHUe Medxncoy moukamu. Koopounamer
MOYKU.

Hppayuonanvnvie uucna

[TonsiTre uppanmoHanbEHOTO Yucia. Pacrio3HaBaHue UPPALIMOHAIBHBIX YHCET.

MHnoocecmso OelicmeumenbHbIX Yuce.

«IIpeodpa3zoBanue anredpanvyecKux Boipaskenuii». Orpadborka 3agau Ne 8§ KUM OI'D

Hppayuonanvuvie uucna

IlonsiTne wuppanmoHanbHOro uyucia. Pacrno3HaBanue wuppauuMoOHAIBHBIX uuced. I[Ipumepsl
JI0Ka3aTenbcTB B anredpe. /Jlelicmeuss ¢ uppayuoHAubHbIMU YUCIAMU. YMHOdCEHUe, OeleHue,
6036€0€eHUe 6 CMEeNneHb.

Mnooicecmso OeticmeumenvHbix yuce.

«YpaBHeHHs U HepaBeHCTBa». OTpabdoTka 3a1ad Ne 9 KM OI'D.

Pasencmea

Uucnosoe paBeHcTBO. CBONCTBA YHCIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEpeMEHHOI.

Ypasenenua

[TonsiTue ypaBHEHUsI M KOpHS ypaBHeHMs. [Ipeocmasnenue O pasHOCUNbLHOCMU YPABHEHUI.
Obnacmb onpedenenus ypasHenus (001acms 0ONYCMUMbIX 3HAYEHUT NePeMeHHO).

Jluneiinoe ypagnenue u e2o Kopnu

Pemenne NUHENHBIX ypaBHEHMMU. Jlunelinoe ypasnenue ¢ napamempom. Konuuecmeo kopueu
JIUHEUH020 ypasHenus. Pewienue Tunetinbix ypasHeHull ¢ napamempom.

Keaopamnoe ypagnenue u e2o kopnu

KBanparusle ypaBHeHus. HemonHble kBajpaTHble ypaBHEHUS. J[MCKpUMUHAHT KBaJpaTHOTO
ypaBHeHUs. Popmyna KOpHeW KBaJpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpammnas
meopeme Buema. PellleHne KBaJIpaTHBIX YpPaBHEHMI: HCIIOJIb30BaHHE (DOPMYINBI AJIsi HAXOXKIACHUS
KOpHEH, epaguueckuti MmemoO pewleHus, paslodceHue Ha MHOJCUmenu, noobop KopHeu ¢
ucnoavbsoeanuem meopemvl Buema. Konuuecmeo xopheil k6a0pamnoz2o ypagHeHus 8 3a8UCUMOCmu om
e2o ouckpumunanma. buxeaopammnuie ypasnenus. Ypasnenus, ceooumvle K TUHEUHbIM U KEBAOPAMHBIM.
Keaopammnuie ypasnenus ¢ napamempom.

/Jlpoono-payuonanvhsie ypagHeHus

Pemenue mnpoctedimmx IpoOHO-THMHEHHBIX ypaBHEHUH. Pewenue OpoOHO-payUOHATbHBIX
VPAaHeHUII.

Memoovr pewenus ypaenenuti: mMemoovl PABHOCUNbHLIX NPeodpa308anull, Memoo 3aMeHbl
nepemenHou, epaguueckuii memoo. Mcnonvzosanue coticme QhyHKyuti npu peuwieHuu ypagHeHul.

Ipocmetiwue uppayuonanvisle ypasnenus suoa | f (x) =a, \/’f (x) = \Iig (x).




n
Vpasnenus euoa X' = a .Ypasnenus 6 yenvix uuciax.

«BeposiTHOCTB coObITHII» OTpadoTka 3anad Ne 10 KUM OI'D.

Cnyuaiinvie coovimus

CnyyaiiHple OMBITHl (IKCIIEPUMEHTHI), D3JEMEHTapHbIe Cly4aiiHble COOBITHUS (MCXOJIBI).
BepositHocT  aneMeHTapHbIX  coOblTuil.  CoOBITUST B CIOy4aHBIX  AOKCIEPUMEHTaX U
ONaronpusATCTBYIONIUE DSJIEMEHTapHbIe COOBITHS. BeposTHOCTH ciiydallHbIX CcOObITHHA. ONBITHI €
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMH  coObITUAMHU. Kitaccuueckne BEpOSTHOCTHBIE OIBITBI €
MCTIOJIb30BAHUEM MOHET, KyOHKOB.

«®ynkuun u rpadukm». Otpadotka 3agaq Ne 11 KM OI'D.

Dyukyuu

Hlonamue ¢pynxkyuu

JlexapToBbl KOOpPAMHATHI HA IUIOCKOCTH. DOpMUPOBaHUE MPEACTABICHUN O METalpeIMETHOM
MOHATHH «KOOpAUHATHDY. CrocoObl 3aaHus (PYHKIMIA: aHANUTUYECKUH, rpaduueckuid, TaOIHMYHBIH.
I'paduk dynkuuu. I[lpumepbl (QyHKIMIA, MOTy4aeMbIX B TIPOIECCE HWCCICIOBAHMS Pa3IMYHBIX
peaNIbHBIX MPOILIECCOB U pelieHus 3a1ad. 3HaueHue QyHKuuu B Touke. CBoiicTBa (yHKIMIL: 001acTh
OTIpeIesIeHUs, MHOXECTBO 3HAYCHHH, HYJIH, POMEKYTKH 3HAKOMOCTOSIHCTBA,
YemHoCmy/HeuemHoCms, TPOMEXKYTKH BO3pacTaHUs W yObIBaHUS, HauOoiblllee W HauMEHbIIEe
3Ha4yeHus. MccnenoBanue QyHKIUH 110 €€ TpaduKy.

Juneitnas pynkyun

CpoiictBa u rpaduk imHEHHON (yHKUMU. YTi0BOHW K03 dumument npsmoi. Pacmonoxenue
rpaduka TMHEWHON (YHKIUU B 3aBUCUMOCTU OT €€ YIJI0BOro KO3(QUIMEeHTa U CBOOOAHOIO UJICHA.
Haxooicoenue koagpuyuenmos nunetinou GyHKyuu no 3a0aHHbIM YCI08UIM. NPOXOACOeHUE NPIMOU
yepes 08e MOUYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOL yepe3 OAHHYI0 MOUKY U
napanieibHol OaHHOU NPSMOU.

Keaopamuunaa ¢pynxyusn

CpoiictBa u rpaduk KBagpatnyHod QyHKuuM (mapabomna). [locmpoenue epaguka
K8AOpaAmMu4HoU QYHKYuu no moukam

Oopamnasn nponopyUOHAILHOCHb

k
CaoiicTBa QyHKIMH y = k y = —. I'unepbona.
X X

«ITocaenoBarenbHocTH 1 mporpeccum» OtpadoTka 3axau Ne 12 KUM OI'3. (1 yac).
Ilocnedosamenvnocmu u npozpeccuu
YucnoBas nocnenoBaTeabHOCTh. [IprMepbl 4McIOBBIX mocienoBaTenbHocTel. beckoHeunbie
MOCJIEA0BATENbHOCTH. ApudMeTndecKkast MpOrpeccust U ee CBOWCTBA. | 'eomeTrpuueckas HMpOrpeccus.
Dopmyna obwe2o uieHa u cymmol N NEPvIX YIeH08 apuhMemuyeckoll U 2eoMempuyecKol npoepeccuil

«YmucsoBbie 1 OyKBeHHbIe BbIpa:keHus». Otpadotka 3anady Ne 13 KM OI'D.

Yucnosvie u OyKeeHHbIE 6bIPAIICCHUSA

Bolpaxxenue ¢ mnepemeHHOW. 3HaueHHe BblpaxeHus. [lojcraHoBka BbIpaKEHHH BMECTO
IIEPEMEHHBIX.

Ilenvie evipasricenusn

CreneHb C HaTypaJbHBIM TIIOKazaTeseM U ee cBoiictBa. IIpeoOpa3oBaHMs BBIpaKEHMIH,
CoJIeprKalliX CTENEeHH C HaTypaJIbHbIM IOKa3aTeleM.

OpnnHowieH, MHOrouwIeH. JleMCTBUS ¢ OAHOWIEHAMU M MHOTOWIEHaMU (CJIOKEHUE, BBIUUTAHUE,
yMHOXKeHue). DopMylibl COKpAIIEHHOIO YMHOXEHHs: pPa3HOCTh KBaJIpaToB, KBaJpaT CYMMBI H
pasHocTH. PaznokeHne MHOro4JieHa Ha MHOXKMTENW: BbIHECEHHE OOIIEero MHOXHTENS 3a CKOOKH,
IpyNIUPOBKA, IpUMeHeHHe GOpMYI COKpAIIEHHOTO0 YMHOXKeHUs. KBagpaTHBIN TpexuiieH, pa3iokKeHnue
KBaJIpaTHOT'O TPEXWIEHA HA MHOXKHUTEIH.

«ITpakTHYeckue pacyeTbl o popmyaam» OtpaboTka 3a1a4y Ne 14 KUM OI'D

Bripaxkenue c¢ nepeMeHHOH. 3HaueHue BblpakeHHs. [lojncTaHOBKa BBIpa)KEHHUH BMECTO
IIEPEMEHHBIX.

Lenvie svipasrcenusn



CreneHb C HaTypaJbHBIM TIIOKa3zarereM U ee cBoiictBa. IIpeoOpa3oBaHusi BBIpaXKEHUH,
COJZIEpIKaIMX CTEIICHH C HATYPaJIbHBIM I1I0KA3aTeIIeM.

OpnHowieH, MHOrouwieH. JIeMcTBUS ¢ OAHOWIEHAMU U MHOTOUYIEHaMHU (CJI0KEHHE, BBIUUTAHUE,
yMHOeHHe). DopMyJibl COKPAILIEHHOI'O YMHOKEHHUSL.

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

Cucmemvul Hepasencme

CucreMbl HEpaBEHCTB C OJHOM IepeMeHHOM. PelieHue cucreM HEPAaBEHCTB C OIHOMU
NIEPEMEHHON: JMHENUHBIX, keadpammubix. V1300paxkeHue peleHus CUCTeMbl HEPaBEHCTB Ha YMCIIOBOM
IPsIMOM. 3aIlKUCh PELLIEHUS] CUCTEMbI HEPaBEHCTB.

«I'eomerpuueckne ¢purypsl. Yrasm. Otpadotka 3azad Ne 16 KUM OI'D.

Benuuunwi

Bennuuna yria. ['pagycnas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEIPEHHOr0 TpeyroyibHUKa. BHemnuii yron tpeyronpHuka. Cymma yrios
TPEyroJibHUKa

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

Duzypol 6 ceomempuu u 6 OKpyIHcaOuiem mupe

I'eomerpuueckast ¢urypa. BHyTpeHHsss, BHewmHsst oOnactd ¢Gurypel, rpaHuua. JluHum u
o0acTH Ha TUIOCKOCTH. Brimykimast u HeBbimykiasi purypsl. [1nockas u Herockas gurypsl. [lonstue
BennuuHbl. [nnna. U3Mepenue ummHbl. EquHULbI M13MEpEHUs JUIMHbI

Boienenue cBoiictB 00bekTOB. @OpMHUpPOBaHUE MIPEICTABICHUM O METAIPEIMETHOM MOHITHU
«purypa». Touka, OTpe3oK, mpsimas, JIyd, JIOMaHas, IJIOCKOCTb, Yroj, OMCCEKTpuca yria U ee
CBOMCTBA, BU/IbI YTJIIOB, MHOTOYI'OJIbHUKU, OKPY>KHOCTb U KPYT.

OceBast cummeTpusi reomeTpudeckux ¢uryp. LleHTpanpHas CUMMETpUS TE€OMETPUUYECKHX

dburyp.

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

H3zmepenus u eviuucienusn

[Mnomagu. dopmynbl MIOMIAAA TPEYroJbHUKA, MapajuleiorpaMMa M €ro 4YacTHBIX BUJOB,
Tpanenuu, ¢dopmyna ['epona, dopmyrna MmiIomaad BBITYKIOTO YETHIPEXYTOJbHUKA, (POPMYIBI JUTHHBI
OKPY>KHOCTH U TUIOLIaAHN Kpyra

«H3mepenust u Berunciaenus». Otpadotka 3aaa4d Ne 19 KUM OI'D.

H3mepenua u eviuucnenus

[Tnomanu. ®opmynsl MIOMAAW TPEYTOJbHMKA, MapajulelorpaMMa M €ro 4YacTHBIX BHJOB,
Tpaneuuu, Qopmyia IUIOUIAAM BBINYKJIOIO YEThIPEXYroJbHUKA, (POPMYJBI JUIMHBI OKPYKHOCTH U
ioniaau kpyra. [lnomans npaBUuIsHOTO MHOTOYTOJIBHUKA.

Teopema Iludaropa. Tpuronomerpuyeckie COOTHOIIEHUS B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpuueckre GyHKIUHU yria.

«Teopernueckue acnektb». OTpadoTtka 3amay Ne 20 KUM OI'D.
Teopernueckne acrekThbl, TEOPEMbI, AaKCHOMBI, OTIpeieNIeHus], (POPMYIIbL, JIEMMBI.



TemaTn4eckoe NJIAHUPOBaHHE Kypca

Ne | Tema 3agaTus OcHOBHBIE BU/JIBI AesiTebHOCTH yyanuxca | Kou- Hara
/| (Ne 3amanus B KIIM) BO
4acoB
1 Beruucnenus u Brmonsstor apudmerrnueckue 1eicTBUs ¢ 2
npeobpa3zoBanus (6 panoHaIbHBIMU YUCIIAMH, BEIYUCIISAIOT
3ananue KMM) 3HAQYEHMS YACIIOBBIX BBIPAKECHHUI,
NEePEXOIAT OT OHON (hOPMBI 3aIIMCH YHCTIA
K JIpyrou
2 JlelicTBUTENIbHBIE YUCIIA N300pakaroT uyncia ToOYKaMH Ha 2
(7) KOOPAMHATHOM MPSIMOH, CPAaBHUBAIOT
JIeCTBUTENbHBIC YNCIIA, BBITOIHIIOT
BBIUUCIICHUS U TpeoOpa3oBaHus,
BBINOJIHAIOT IPUKUIKY pe3ybTaTa
BBIYMCIICHHI.
3 | IIpeoOpazoBanus BrIMOTHAIOT BRIYUCIICHUS U 2
anredpanvyecKux npeoOpa3oBaHus apuPMETHIECKIX
BBIpakeHHH (8) BBIPAYKEHU, TPUMEHSIIOT CBOMCTBA
apu(METHIECKUX KBAJPATHBIX KOPHEH IS
peoOpa3oBaHus BhIPAKECHUN
4 VYpaBHEHHs 1 HEpaBEeHCTBA | PemnaroT TuHENHbIE U KBalpaTHbIC 2
9) ypaBHEHHUsI C OIHOW TIEPEMEHHOIH,
HEPABEHCTBA C OJHOM MEPEMEHHON U UX
CHCTEMBI
) Oynkuuu u rpaduku (11) | CTposT v yMTaAOT rpa@UKU pa3INnYHBIN 2
GbyHKUMH, YuTaroT rpaduku QyHKINH,
OIMCBIBAIOT C TIOMOIIBIO (PYHKITHI
pa3IuyHbIE 3aBUCUMOCTH MEXIY
BEIIMYMHAMU, HHTEPIIPETUPYIOT rpaduKu
3aBUCUMOCTEN
6 UucnoBsle U OYKBEHHbIE BoinonustoT npeodpa3oBanus 2
BbIpaxkeHus (13) alreOpandeckux BBIPAKECHUM, HAXOAT
3Ha4YeHUsI OYKBEHHBIX BBIPAKCHUH,
OCYIIECTBIISISl HEOOXOIUMBIE MOICTAHOBKH
7 [IpakTHueckue pacyeTsl OcCyIecTBISIOT pacyeThl Mo popMyiam, 2
o opmynam (14) BBIPAXKAIOT 3aBUCHMOCTH MEXAY
BEITMYMHAMH, BBIYHCIISIFOT 3HAYCHHS
YHCIIOBBIX BBIPA)KEHHH
8 [TpakTuko- BBINONHAIOT BEIYUCTICHUS U 2
OpUEHTUPOBAHHbBIE peoOpa3oBaHUs, OCYIIECTBISIOT
3aganus (1-5) MPAKTUYECKHE PACUETHI, CTPOSIT U
HCCIETyIOT MaTeMaTHYeCKUEe MOJIEINH,
UCTOJIB3YIOT MpUOOpETEHHbIC 3HAHUS U
YMEHUS B IPAKTHUECKON AeATEIbHOCTH
9 I'eomerpuueckue purypsl. | BoimonHseT nefcTBUs ¢ TeOMETPUYECKIMHU 2
Vet (16) (dburypamu, penraroT IIaHUMETPHIECCKUE
3aJauu Ha HaXO0XKJICHHE T€OMETPHUECKUX
BeJIMYUH (YTJIOB)
10 | I'eomerpuueckue ¢urypsl. | Pacro3HaroT reomerpuueckue GUrypsl Ha 2




Jmnsr (17) TIJIOCKOCTH, Pa3JINYaloT X B3aUMHOE
MOJIOKEHHE, N300PaXKAIOT FeOMETPHIECKUE
GuUrypsl, pemaroT IUTAHUMETPUIECKUEe
3aJa4u Ha HaXO0XKJICHHE T€OMETPHUECKUX
BEJIMYUH (JUIMH, YTJIOB)
11 | Ilnomanp Pacrnio3nator reomeTpuueckue GUTyphsl Ha 2
MHOTOyrosbHHKa (18) IUIOCKOCTH, PEIIAlOT INIAHUMETPHUECKHE
3aJa4u Ha HaXO0XKJICHHE T€OMETPHUECKUX
BEJIMYUH (TUIOIIA/ICH ), OCYIIIECTBIISIOT
pacuetsl 1o Gpopmynam
12 | U3mepenus u BerauciaeHus | OnpenensioT KOOpIUHATH TOUKU 2
(19) TUIOCKOCTH, IPOBOJIST OTIEPAIIMU Ha
BEKTOPAaMH, BEIYHUCIISIOT JAJIHHY U
KOOPAMHATHI BEKTOPA, YroJ MEXIY
BEKTOPAaMH, CHHYC, KOCHHYC U TaHTEHC
yria
13 | Teopernueckue aciektel | [IpoBOIST MOKa3aTeIbHBIE PACCYKICHUS, 2
(20) OLICHHUBAIOT JIOTHYECKYIO MTPABUIIbHOCTD
paccyXIeHHi, paclio3HAIOT OMNO0YHBIC
3aKIIFOYCHHS
14 | Cucremsl HepaBeHCTB (15) | PematoT ypaBHEHUS, HEpaBEHCTBA U UX 2
CHCTEMBI,
15 | BeposatHOCTb COOBITHIA HaxonsaTt BeposATHOCTD CTy4aiHbIX 2
(10) COOBITHI B MPOCTEHUIIHX pacueTax
16 | IlocnenoBaTenbHOCTH U Pacnio3narot apupmernueckue u 2
nporpeccuu (12) r€OMETPUYECKHE NTPOTPECCUH, PEIIAIOT
3aJjauu ¢ IpUMEeHEeHHeM (hOopMYyJIbl 00IIEro
YJIeHa U CYMMBI HECKOJIBKUX WICHOB
IpOrpeccuu
17 | Pabora cKUM (uacts 1) 2
Hroro 34

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

yaeOHuK 1o anredpe 9 kimaccer MaxkapsrueB FO.H. 2022r

KWM no anredpe k yueOnuky Makaperuena FO.H. 2022r

[Toco6ue mist moarotoBku yuanuxcs k OI'D noxa penakiueit Amenko U.B.

2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET




https://fg.resh.edu.ru,
https://edu.skysmart.ru/
https://nsportal.ru/,

https://infourok.ru/.






