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ITosicHuTEIBLHASA 3aIHCKA

Hacrositass  mporpamma BHCYPOUHOW JICATEIILHOCTH COCTaBJIeHA B COOTBETCTBHH C
TpeOOBaHUSAMHU K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 0O0pa30oBaTEeIbHONM MPOrpaMMbl  OCHOBHOTO
o011ero o0pa3oBaHus HA OCHOBaHUHU:

I. ®3 Ne273 or29.12.2012 roga «O6 obpazoBanuu B Poccuiickoit Deaepamnmmy;

2. @enepa’ibHOrO TOCYAAPCTBEHHOTO O0pA30BaTEIbHOIO CTAaHJapTa  OCHOBHOTO OOIIEro
o0pa3zoBaHus;

3. CaHMTapHO-AMUAEMUOJIOTUYECKUX TpaBuil U HopmatuBoB CanlluH  2.4.2.2821-10
"CaHUTapHO-IMHUIEMUOJIOTUYECKHUE TPeOOBaHUS K YCIOBUSM M OpraHu3aluu OoOydeHHUs B
o0mreoOpazoBarenbHbIx opranm3anusx". C U3MEHEHUSMHU W JOTOJHEHHSIMH OT: 29 HIOHS
2011 r., 25 nexadps 2013 1., 24 HOs16ps 2015 1.,

4. TlocraHoBneHue IIaBHOrO caHutapHoro Bpada P®  Ne20 ot 30.06.2020r. «CanutapHo-
SMUAEMHOJIOTHYECKHE TPeOOBaHUS K YCTPONCTBY, COJEP)KAHHUIO U OpPraHHU3alMi padOThI
00pa30BaTeNbHBIX OpPraHU3aLUH U JAPYIHX OOBEKTOB COLMAIBHON HHQPPACTPYKTYPHI IS
JIeTe W MOJIOACKH B YCIOBHSIX PACIPOCTPAHCHHUS HOBOHW KOPOHOBHUPYCHOW HWHQEKIUU
(COVID-19)»- Canurtapno-snuaemuonorunueckue npasmia CIT 3.1/2.4.3598-20.

5. OcHOBHOM 00pa3oBaTeNbHONM MPOrpaMMbl OCHOBHOTO oOmiero ob6pasoBanus  MBOY
«opusikast COLLy

6. Ilonoxxenust 06 opranuzanuu BHeypouHou AestenbHocTH MBOY «I"opnusmkas COLIy.

IIporpamMma kypca BHeypouHoW nestenbHOCTH «lloaroroBka k OI'D mo maremaruke» aisg 9
KJIacca COCTaBJIEHA CAMOCTOSITENIBHO.

KonnyecTBo yacoB, Ha KOTOpPOe paccYuTaHAa MPporpaMma
Ha nu3yuenne npenmera orBoaured 1 4 B Hepemo, 34 yaca B roA.

OTtiM4uTeIbHBbIC 0COOCHHOCTH NPOTrPaMMbI

B cBa3u ¢ orpaHMYeHUsAMU B IPOBEICHHHM MAaCCOBBIX MEPOINPHUSITUN, BBEICHHBIMU B CBSI3U C
pacnpocTpaHeHHEeM KOPOHABHPYCHOW MH(EKIMH, IporpaMma MOXKET pearu30BBIBAThCS CYMMapHO B
KaHUKYJSIPHOE BpeMsi, B BbIXOJAHbIe M Hepadouue NpPa3qTHUYHbIE [IHHU, JUCTAHIMOHHO  C
HMCIOJIb30BAHUEM OHJIAMH - TEXHOJIOTHH.

Ienn kypca:

[ToaroToBuTh oOOywarommuxcss K cmade odk3ameHa B ¢opme OI'D B COOTBETCTBUU C
TpeOOBaHUSMU, MPEAbSIBIIEMbIMI HOBBIMH 00pa30BaTEIbHBIMU CTAHIAPTAMH.

Bocnurarte/ibHOe Ha3HAYEHHE Kypca.

OOyuenne noTpeOyeT OT ydallMxcsd YMCTBEHHBIX W BOJIEBBIX YCHJIMIl, pPa3BUTOrO BHHMAHUS,
BOCIIUTAHUSI TAaKUX KAa4yeCTB, KaK AaKTHUBHOCTb, TBOpUYECKash HMHUIMATHUBA, YMEHHUM KOJUIEKTUBHO-
MO3HABATEJIBHOTO TPY/Ia.

3agauu Kypca:

[ToBTOpEeHMe, 3aKpeIuieHne U YrilyojieHue 3HaHUW MO OCHOBHBIM pazfiesiaM IIKOJIBHOIO Kypca
MaTeMaTHKH C MTOMOIIBIO Pa3IMUHbIX U(GPOBBIX 00pa30BaTEIbHBIX PECYPCOB;



- popMuUpOBaHUE YMEHHS OCYIIECTBIATH Pa3HOOOpa3HbIE BUIBI CAMOCTOSTEIHHOW AESTETHHOCTU C
MG poBEIMU 00pa30BATEIBLHBIMU PECYPCAMU;

- pa3BUTHE CAMOKOHTPOJISI M CAMOOIICHKH 3HAHUI ¢ TOMOIIBIO PA3TUYHBIX ()OPM TECTUPOBAHUS;

- (¢opMupOBaHHE Yy Y4YaIlUXCS IIEJIOCTHOTO MPEJCTaBICHUS O TEME, €€ 3HaueHus B paszfelne
MaTCMAaTUuKH, CBA3U C JPYTr'UMHU TCMAMU,

- (¢opMupoBaHHE AHAJIUTUYECKOTO  MBIIUICHUS, pa3BUTHE TMaMATH, KpYro3opa, yMeHHE
nmpeoaojieBaTb TPyAHOCTH IIPU PCHICHUN 60.]166 CJIOKHBIX 3aaa4,

- OCYIIECTBJICHUE PaOOTHI C JOTIOIHUTEIBLHOM JIUTEPATYPOH;

- AKUEHTHPOBATh BHUMAHUE YYalIUXCSd HAa EAMHBIX TpPEOOBaHMIX K TpaBwiaM oO(OpMIICHUS
Pa3IUYHBIX BUJIOB 33JaHU, BKIIIOYAEMbIX B HTOTOBYIO aTTECTALIMIO 32 KypC OCHOBHOM IIKOJIBI;

- paCcliupuTh MATCMATHYCCKUC MPCACTABJICHUA YUallIUXCA 10 OHpC,Z[GJIéHHBIM TEMaM, BKJIIOUYEHHEBIM B
IPOrpaMMbl BCTYIUTENbHBIX 9K3aMEHOB B JPyTye TUIIbI yUeOHBIX 3aBEACHUM.

[Inanupyemble pe3y/bTaThl 0CBOEHHS IPOrPpaMMBbI Kypca

Jluunocmuvle pe3yiomamoi:

e OTBEeTCTBEHHOE OTHOLICHHE K YUYEHHIO, TOTOBHOCTh M CIOCOOHOCTH K CaMOPa3BUTHIO H
caM000pa30BaHUIO Ha OCHOBE MOTHBAIIMK K OOYYEHHIO U MMO3HAHMIO, OCO3HAHHOMY BBIOOpY U
MTOCTPOCHHUIO JATbHEHIICH WHINBUIYATbHONW TPAGKTOPUHU 00pa30oBaHuUs Ha 0a3e OPUEHTUPOBKHU
B Mupe mnpodeccuii M TPOPECCHOHATBHBIX MPEANOYTCHHH, C YYETOM YCTOWYHMBBIX
MI03HABATENIbHBIX MHTEPECOB, a TAK)KE HA OCHOBE (DOPMUPOBAHMS YBa)XKUTEIBHOTO OTHOILIEHMUS
K Tpynay.

e ®opMHPOBAHHME LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO

pa3sBUTHS HAYKU U OOILECTBEHHOHN NMPAKTHKH.
OcBoeHnne counanbHBIX HOPM, IPABUJI ITOBEIEHUS, POJIel U POPM COLMATBHOMN KU3HH.

e Pa3BuTHe MOpAIBbHOTO CO3HAHHMS W KOMIIETEHTHOCTHM B PEIIEHUH MOPAIBHBIX MpoOIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOPA, (OPMHUPOBAHUS HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MIOBEICHUS, OCO3HAHHOTO Y OTBETCTBEHHOI'O OTHOIICHHSI K HDABCTBEHHBIM ITOCTYIIKAM.

e  @®opMHpPOBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE.

e @DopMHPOBaHUE CIIOCOOHOCTH K 3MOLIMOHAIBHOMY BOCIPHATHIO MaTEeMaTHYECKUX OOBEKTOB,
3a/1a4, peLeHUN, PacCyKACHUN

Memanpeomemmvie pe3ynvmamol 00yyeHUs.

Pezynamuenvie YY/|
®  OmpeAensATh COOCTBEHHbIE MPOOJIEMbl M NPUYMHBI WX BO3HUKHOBEHHUS HpuU padoTe C
MaTEeMaTHYECKUMU O00BEKTAMU;
e  (dopMynupoBaTh COOCTBEHHBIC BEPCUHU WM HMPUMEHATH YK€ MU3BECTHBIE (POPMBI U METObI
pelIeHrs MaTeMaTHYecKo mpoOsieMbl, (OPMYITUPOBATH MPEIANOIO0KEHUS U CTPOUTHh THIIOTE3bI
OTHOCHUTEIIFHO paccMaTpUBAaeMOro OOBEKTa M MPEIBOCXHUINATH PE3yJbTaThl CBOEH y4ueOHO-
MO03HABATEIbHOMN JESITETbHOCTH;
®  OnpeAensATh NYTH JOCTIDKEHHS Iiefieil M B3BEHIMBATh  BO3MOXHOCTH pa3pelicHHs
OTpesieNIeHHBIX yu4eOHO-II03HABATENIbHBIX 33/1a4 B COOTBETCTBUU C ONPEIEICHHBIMU KPUTEPUSIMU
U 3a7ja9aMu;
e BBICTpauBaTh COOCTBEHHOE 0Opa3oBaTelbHOE MOAMPOCTPAHCTBO JUIsl  pa3pelleHus
OTIpeIeIEHHOTO Kpyra 3ajJa4, ONpeleisTh U HaXOJUTh YCIOBHS Ui pealu3aluu ueil u MmiaHoB
(camooOy4eHue);
®  CaMOCTOSITENIPHO BBIOMpATh CPEeIU MPEUIOKEHHBIX pecypcoB HambOosnee 3PGheKTHUBHBIE U
3HAYMMBIC TIPH pabOTE C ONPEACIICHHON MaTeMaTUIECKOW MOICIIBIO;
® yMeTb COCTaBIATH IUIAH Pa3peIleHUs ONPENIeNIEHHOr0 Kpyra 3ajay, HCIOJb3ys pPa3IndHbIe
CXEMBI, PECypChl IIOCTPOCHUS TUarpaMM, MEHTAJIbHBIX KapT, HO3BOJISIOMIUX POU3BECTH JIOTHKO
- CTPYKTYpPHBIN aHalu3 3a/1auH;
e yMeTh IUIAHUPOBATH CBOM 00pa3oBaTeNbHBIA MapUIPYT, KOPPEKTUPOBATh W BHOCHTH
OIpe/ie/IeHHbIe W3MEHEHMs, KayeCTBEHHO BIUSIOMIME HA KOHEYHBIH NPOIYKT Yy4yeOHO-
MO3HABATEIbHOMN JESITEIbHOCTH;



® yMEHHME KAaYeCTBEHHO COOTHOCHUTH CBOM JIEHCTBHS C MpPEIBKYIIAEMBIM HTOTOM YyueOHO-
MO3HABATEIBHOMN AEATEIbHOCTH MOCPEACTBOM KOHTPOJIS U IJIAHUPOBAHUS yuyeOHOTo mpoliecca B
COOTBETCTBUM C H3MEHSIOMIMMUCSA CUTYalUsIMH M TPUMEHSEMBIMU CpPEJCTBaMU U (opMaMu
OpraHu3alK COTPYAHUYECTBA, a TAKXKe WHIANBHIyaIbHON paboOTHl Ha yPOKE;

® yMEHHE OTOMpaTh COOTBETCTBYIOLIME CPEACTBA pPEAIN3ALUU PEIICHUS MaTeMaTHYeCKUX
3aja4, MOAOUpPaTh MHCTPYMEHTHl JUIsl OLICHMBAaHUS CBOEH TpaekTopuM B pabore cC
MaTEMaTHYECKUMHU MOHATHAMHU U MOAEIISIMU;

Ho3znasamensnwvie YY/[

® YMEHHUE OIPENEIATh OCHOBOIIOJIArarollee IMOHATHE M MPOU3BOJIUTH JIOTUKO-CTPYKTYPHBIN
aHaJIN3, ONPEJEISITh OCHOBHBIE IPU3HAKUA U CBOMCTBA C IOMOIIbIO COOTBETCTBYIOIINX CPEJICTB U
UHCTPYMEHTOB;

®  yMEHHE NMPOBOAMTH KIacCU(UKALUIO OOBEKTOB Ha OCHOBE KPUTEPHEB, BBHIACISATH OCHOBHOE
Ha ()OHE BTOPOCTENIEHHBIX JaHHBIX;

®  yMEHHE NIPOBOJAUTH JIOTHUECKOE PACCYKJCHHE B HAPABIECHUU OT OOIIMX 3aKOHOMEPHOCTEH
M3y4aeMoM 3a1a4M 10 YaCTHBIX PACCMOTPEHUM;

® YMEHHE CTPOMUTH JIOTUYECKUE PACCYXACHHS Ha OCHOBE CHUCTEMHBIX CPAaBHEHMH OCHOBHBIX
KOMIIOHEHTOB HM3y4acMOI'0 MAaTE€MaTUYECKOro pas3jena WIM MOJENH, IOHATUS WM KIIACCOB,
BBIJIETISS ONPEACIICHHBIE CYLLIECTBEHHBIE IPU3HAKU WM KPUTEPHH;

®  YMEHHE BBIABJIATH, CTPOUTHh 3aKOHOMEPHOCTB, CBA3HOCTH, JIOTMYHOCTH COOTBETCTBYIOLIMX
LIENOYeK pacCykJeHull npu paboTe ¢ MaTeMaTUYECKUMH 3a7adyaMM, YMETb MOJPOOHO U CHKATo
MPEACTABIATh JETAJM3allMI0 OCHOBHBIX KOMIIOHEHTOB IIpU JI0Ka3aTelIbCTBE MOHATHH U
COOTHOIICHUN Ha MaTEMATHYECKOM SI3BIKE;

®  YMEHHE OpPraHM30BbIBaTh IOUCK U BBISBJIATH IPUUMHBI BOSHUKAIOUIUX MPOLIECCOB, SIBJICHUIM,
Haunboiee BeposSITHbIE (DAKTOPBI, M0 KOTOPHIM MaTeMaTHUYECKHUE MOJEIN U OOBEKTHI BeIyT cels
IO ONPEACICHHBIM JIOTHYECKUM 3aKOHAM, YMETh IPUBOAMUTH MPUYMHHO-CICICTBCHHBINA aHAIU3
MOHATUH, CY)KJICHUN U MAaTEMaTUYECKUX 3aKOHOB;

® yMEHHME CTPOUTh MaTeMaTHUYECKyl0 MOJEIb IpH 33JaHHOM YCIOBHM, O00JaAaromei
OIpENICICHHBIMU XapaKTEPUCTUKAMU OOBEKTa IPH HAIWYMM OIPENEIECHHBIX KOMIIOHEHTOB
(bopMHpYIOLIEToCs MPEINoIaracMoro MOHATHS U SBICHHS,

®  YMEHHE NIEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIISIOIIYI0 MaTeMaTHIECKON
3ajaud Ha S3bIK TpaQUuUecKoro OTOOpPaKEHUS - COCTABJICHUS MaTeMaTHYeCKOW MOJENH,
COXpPaHSIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;

e yYMEHHE 3a/aBaThb IUIAH PELICHHs MaTEMATHYECKOM 3aJaud, pEeaJM30BbIBATh AITOPUTM
JEHCTBUN KaK MOIIArOBOM MHCTPYKIIMH IS pa3perieHus yueOHO-TI03HaBaTEILHOM 3a1a4H;

®  YMEHHUE CTPOMUTH JI0KA3aTEIBCTBO METOJIOM OT IIPOTUBHOTIO;

e ymMmeHHe paboTaTh C MPOOJEMHOW CHUTYyallMeH, OCYIIECTBIATH OOpa30BATEIBHBIA IMPOIIECC
IIOCPEJICTBOM ITOMCKAa METOJIOB M CIIOCOOOB pa3pelleHUs 3a/laud, ONPEAENsITh IPAHULBI CBOETO
00pa3oBaTENHLHOIO IPOCTPAHCTBA;

® YMETb OPHEHTUPOBATHCA B TEKCTE, BBIABJIATH INIABHOE YCIIOBHE 3aJa4d M YCTaHABIINBATH
COOTHOILIEHHE pacCMaTPUBAEMbIX OOBEKTOB;

® yMEHHME TMEpPEeBOAMTH, WHTEPIPETUPOBATH TEKCT B HHbIE (HOPMBI  IPEICTABICHHS
nH(pOpMAILIUU: CXEMBI, TUarpaMMBbl, rpaduvecKkoe MpeicTaBlIeHIe JaHHbIX;

Kommynuxamuenwvie YY/[

e ymMmeHue paboTaTh B KOMaHje, (OpPMHUpPOBAHUE HABBIKOB COTPYAHHYECTBA U Yy4eOHOTrO
B3aUMOJICHCTBHS B YCIOBUAX KOMAHIHOM UTPBI MM UHON (POPMBI B3aUMOJICHCTBUS;

® yMEHME pacCHpeleNsaThb pPOJU M 3aJauyd B paMKax 3aHATHs, (QOPMHUPYsS TaKkKe HaBBIKH
OPraHMU3aTOPCKOTO XapaKTepa;

®  yMEHHE OLIEHUBATh MPABUIHHOCTh COOCTBEHHBIX JCHCTBHM, a TaKKe NEATEIBHOCTH JPYTUX
Y4aCTHUKOB KOMaH/Ibl;

e KOPpPEKTHO, B paMKax 3ajad KOMMYHHKaIMH, (OpPMYJIHpPOBaTh MU OTCTAUBATh B3IJISAAbI,
apryMEHTHPOBATh JOBOJIbI, BBIBOBI, @ TAKXKE BBIJBUTATh KOHTPAPT'YMEHTHI, HEOOXOAMMBIE IS
BBISIBJICHMSI CUTyallMM YCII€Xa B PEIIECHUHU TOM WJIM HHOW MaTeMaTHYECKOH 3a1a4u;



e yYMEHHE TMOJB30BAThCI MATEMaTHUYECKMMH TEpPMHUHAMHU [UIsl  pelIeHUus  y4eOHO-
MO3HABATEJIbHBIX 3a7a4, a TaKKe CTPOUTh COOTBETCTBYIOIME pPEUEBbIC BBICKA3BbIBAHMS HA
MaTeMaTUYECKOM SI3bIKE ISl BRICTPAUBAaHMS MAaTEMaTHICCKON MOJICTIH;

®  yMETh CTPOUTh MATEMAaTUYECKUE MOJENU C MOMOIIbI0 COOTBETCTBYIOIIETO MPOTPAMMHOIO
o0ecriedeHus1, CEpBUCOB CBOOOTHOTO OTIAJICHHOTO JIOCTYIIA;

® yMeTh TPaMOTHO M YETKO, corjacHo mpaBwiam odopmienus KHMM-a OI'D 3aHOCHTH
MOJTyYEHHBIC PE3YyIbTAThI - OTBETHI.

IIpeomemnvie pe3yromameoi:

e (opmMupoBaHHE HABBIKOB MTOMCKA MATEMATUYECKOTO METO/Ia, AJITOPUTMA M TTOMCKA PEIICHUS
3a7a4M B CTpyKType 3amaq OI'9;

e  (hopMHpOBaHHE HABBIKA PEUICHIS OMPEICTICHHBIX TUIIOB 3a7a4 B CTPYKType 3a1ad OI'3;

e yMeHHWE paboTrarh C TaOJIWIIAMH, CO CXE€MaMH, C TEKCTOBBIMH JIaHHBIMH; YMETh
peoOpa3oBhIBATh 3HAKH M CHMBOJIBI B JJOKA3aTEJILCTBAX U MPUMEHSIEMBIX METOIaX ISl PEIICHUS
o0pa3oBaTeNbHBIX 33]1a4;

® yMEHHE TPUBOJUTH B CHUCTEMY, COIIOCTaBIAThH, 0000mATh W  aHAIW3UPOBATH
WH(pOpMaIMOHHBIE KOMITOHEHTHI MATEeMAaTHYECKOTO XapaKTepa M yMETh MPHUMEHSTh 3aKOHBI H
MpaBwJIa JJIs PEIICHUs] KOHKPETHBIX 3a]1a4;

® yMEHHE BBIACIATH TJABHYI0O U H30BITOYHYIO HH(POPMAIHMIO, MPOU3BOIUTH CMBICIOBOE
cKaTHe MaTeMaTHYeCKUX (DaKTOB, COBOKYITHOCTH METOJOB M CIIOCOOOB pEIICHUS;, YMETh
MPENICTaBIATh B CIOBECHOH (hopMe, MCHONB3YyS CXEMbl W Pa3IMyYHbIC TaONUIBI, TpapuKd U
JTUarpaMMbl, KapThl MMOHATHA W KJIacTepbl, OCHOBHBIC HJCH W IUIAH PEUICHUS TOW WJIM WHOU
MaTeMaTHYeCKOM 3aJIauu.

Tpebosanus Kk yposHIO NOO20MOBKU Y4aAUUXCS
HartypaabHble yncia. J[poou. PanuonanbHble yncsia
Buinycknux nayuumes:
® TIOHMMAaTb OCOOCHHOCTH JI€CATUYHON CUCTEMbI CUHUCIICHHUS;
®  ONEpPUPOBATH NOHATUSMU, CBI3aHHBIMH C JEIMMOCTHIO HATYPAJIbHBIX YHCET;
e BBIpaXaTh 4YHCIAa B OKBUBAJICHTHHIX (opmax, BbIOMpas HauOoyiee MOAXOASAIIYI0 B
3aBHUCHUMOCTH OT KOHKPETHON CUTYaIUH;
®  CpPaBHHBATH U YIOPSIOYHBATH PAIIMOHATHLHBIC YHCTIA;
®  BBINOJHATH BBIUMCICHUSI C PAMOHAIBHBIMHM YHCIAMM, COYETas YCTHbIE W IMHUCHbMEHHBIE
npUEMBI BRIYUCICHUN, IPUMEHEHUE KaIbKyJIATOpa;
®  UCIIONB30BaTh TMOHATHSA M YMEHHSA, CBS3aHHBIE C MPOMNOPIHMOHAIBLHOCTHIO BEJIHYUH,
MPOLIEHTAMHU, B XOJ€ PEIICHUs MATeMAaTUYECKUX 3aJad M 3aJa4 U3 CMEKHBIX MPEIMETOB,
BBITIOJTHATH HECIIOKHBIE MPAKTUYECKUE PACUETHI.
JlelicTBUTEILHBIE UM CJIA
Buinycknux nayuumes:
®  WCIOJB30BaTh HauaIbHBIC MPEJCTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX YHCET;
e  ONEepUpPOBATH MOHATHEM KBAJIPATHOTO KOPHSI, TPUMEHSTDH €r0 B BEIUMCICHHSIX.
Auredpanyeckue BbIPasKeHUs!
Buinycknuxnayyumecs:
®  OnepupoBaTh MOHATHSIMHU «TOXKIECTBO», «TOXXKIECTBEHHOE IpeoOpa3oBaHMUEy», pelaTh
3aJauu, cojieprkamure OyKBeHHbIE JaHHbIe; paboTaTh ¢ GopMyliaMu;
®  BBINOJHATH MpeoOpa3oBaHUs BBIPAXKEHHM, COAEPKAIIUX CTEIIEHU C LENBIMU MOKa3aTeIIMU
Y KBaJIpaTHBIE KOPHU;
®  BBHIMOJHATH TOXKICCTBEHHBIE NPEOOpPa3OBaHUs PAIMOHAIBHBIX BBIPAKEHUN HA OCHOBE
MpaBWJI JCHCTBUI HaJl MHOTOWIEHAMHU U alreOpandyeckuMH Ipo0siMu;
®  BBHIMOJHATH PA3TI0KEHUE MHOTOYICHOB HA MHOKHTEIIH.
YpaBHeHus
Buinycknux nayuumes:
e  pemaTh OCHOBHBIC BHJIBI PAllMOHAIBHBIX YPAaBHEHUN C OJHOM MEpEeMEHHON, CUCTEMBI IBYX
YpaBHEHHUI C ABYMs TIEPEMEHHBIMU;




¢ [IOHMMAaTh YPAaBHEHHME KaK BaXHEHMIIYI0O MaTeMaTHYECKYyI0 MOJENb JI1 OIUCAaHUA HU
M3YyYEHHUs] Pa3HOOOPA3HBIX pealibHBIX CHUTYallMd, peliaTh TEKCTOBBIC 3a7audl alreOpanyecKuM
METOJIOM;

® MPUMEHATH IpaduuecKre NMPEICTAaBICHUS IS UCCIEIOBAHUS ypaBHEHUH, UCCIEIOBAHUS U
pELIEHUs] CUCTEM YPAaBHEHUH € ABYMs [IEPEMEHHBIMHU.

HepaBencrBa

Buinycknux nayuumes:

® [IOHMMAaTh M TPUMEHATh TEPMHUHOJOTUIO U CHMBOJHKY, CBS3aHHbIE C OTHOIICHHEM
HEPaBEHCTBA, CBOICTBA YHCIIOBBIX HEPABEHCTB;

e  peularh JUHEHWHBIC HEPABEHCTBA C OJHOW IIEPEMEHHON U MX CUCTEMBI; pelIaTh KBAaJpaTHBIC
HEPaBEHCTBA C ONOPOii Ha rpaduyecKre NPeCTaBICHHUS.

OcHoBHbIE NOHATHS. UK c/I0BbIEe PYHKIMH

Buinycknux nayuumes:

® TIOHMMATh W UCHOJb30BaTh (YHKIMOHATIbHBIC MOHATHUS U A3BIK (TEPMHHBI, CHMBOJINYECKHE
0003HAYCHHUS);

®  CTPOUTH I'payKH FIEMEHTAPHBIX (PYHKUUH; UCCIEI0BAaTh CBOWCTBA YUCIOBBIX (DYHKIMI Ha
OCHOBE M3yU€HUs OBEICHUS UX IPaQUKOB;

® [OHMMATh (PYHKUHUIO KaK BAKHEHIIYI0 MAaTEMAaTHUYECKYIO0 MOJIENb Il OMUCAHUS TPOIIECCOB
U SBJICHUU OKpPYKAIOUIETO MHpPA, MPUMEHATh (YHKIMOHAJIBHBIA S3bIK IS ONUCAHHUS U
UCCIIEIOBaHMS 3aBUCUMOCTEN MEXy PU3NUECKUMU BEIMYMHAMH.

OnucarejibHasi CTATHCTHKA

Buinycknux nayuumes:

®  HCIIOJIB30BaTh MIPOCTEHUIINE CIIOCOOBI PECTABICHHS U aHAJIM3a CTATUCTUYECKUX JTAaHHBIX.
Cay4aiinble COOBITHSI H BEPOSATHOCTD

BbInyCKHUK HAYy4YuUTCS

®  HaxOJHUTb OTHOCHUTENIbHYIO YaCTOTY M BEPOSTHOCTh CIyYaHOTO COOBITHS.

KomoOunnaropuka

e  BpIMyCcKHUK Hay4yuTCs peniatb KOMOWHATOpPHBIE 33/Jla4yd Ha HAXOXJCHHE YHclla 00BEKTOB
WA KOMOMHAITHN.

HaruasaHnast reomerpust

Buinycknux nayuumes:

®  paclo3HaBaTh Ha 4YepTeXax, PUCYHKaX, MOJENIAX M B OKPYXKAIOIIEM MHpPE IUIOCKUE H
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKUE (DUTYPBI;

® pacro3HaBaTh pPa3BEPTKM Kyba, MPSAMOYTOJBHOrO Mapajulefienurnena, MpaBUIbHON
MUPaAMUJIbI, HIAJTUHIPA U KOHYCA;

®  CTPOMTH Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO Mapajuleenunena;

®  OmpeneNsATh MO JHMHEHHBIM pa3MepaM pa3BEPTKU (PUTYPHI JIMHEHHBIE pa3MeEpbl CamMou
¢burypsl 1 Ha000POT;

®  BBIYUCIATH 00BEM MPSIMOYTOIBHOTO MapauIesenuIea.

I'eomeTpuuyeckue purypbl

Buinycknux nayuumes:

®  I0Jb30BaThCS SI3BIKOM T'€OMETPUU JJIsl ONMCAHUS NPEAMETOB OKPYXKAIOLIEr0 MHUpa U MX
B3alMHOI'0 PACIIOI0XKEHUS;

e pacro3HaBaTh M HM300pakaTh Ha yepTekaxX M PUCYHKAX reoMeTpuueckue (Urypsl U HX
KOH(pUTyparmmu;

®  HaxOJWTb 3HAYCHMS JJIMH JUHEHHBIX 3JIEMEHTOB (DUTYP U MX OTHOILIEHHS, TPATYCHYIO MEpY
yrioB ot 0° mo 180°, mpuMeHsist onpeesieHus, CBOMCTBA U MPHU3HAKK (UTYp M MX SJIEMEHTOB,
oTHomeHus puryp (paBeHCTBO, TO00ME, CAMMETPHH, IIOBOPOT, MapaJUIeIbHBIN MEPEHOC);

®  ONEpUPOBaTh C HAYAIBHBIMU MHOHATUSIMHM TPUTOHOMETPUU U BBINOJHATH 3JIEMEHTApPHBIC
orepanuu HaJ GyHKIUSIMH YTIIOB;

e  pelaTh 3a/1a4M Ha JI0OKa3aTeNbCTBO, OMUPASCH HA U3YUYEHHBIE CBOMCTBA (PUTYp U OTHOILICHHA
MEXy HUMH U IPUMEHSISI U3yUEHHBIE METO/IbI JOKA3aTENIbCTB;




e  peaTh HECIOXKHbIE 33J]a4l Ha IOCTPOCHUE, TPUMEHSSI OCHOBHBIEC aJITOPUTMBI IIOCTPOCHUS C
MTOMOIIIBIO IUPKYJIIS ¥ TUHEHKU;

e  pemaTh NPOCTEHINE MITAHUMETPUIECKHE 3aa9H B TPOCTPAHCTBE.

N3mepenne reoMeTpHYeCKNX BeJTHYHH

Buinycknux nayuumes:

®  WCIOJB30BAaTh CBOMCTBA W3MEPEHUS [UIMH, TUIOIIAACH W YIIIOB MpPH PEIICHWW 3a1ad Ha
HAXOXKJICHHUE JUTHHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JJIHHBI JYT'H OKPYKHOCTH, TPaJyCHOH MEpHI
yriaa;

®  BBIYHCIATH IUIOMIAN TPEYTOJBHUKOB, MPSIMOYTOJLHUKOB, MapajlieIorPaMMOB, Tparenui,
KPYT'OB U CEKTOPOB;

®  BBHIYUCITH [UIMHY OKPYKHOCTH, [UTHHY TIYTH OKPY>KHOCTH;

®  BBIYHCIATH JUITMHBI JIMHEHHBIX AJIEMEHTOB (PUTYp M WX YIJIBI, UCIIONB3YSl (DOPMYIIBI UTHHBI
OKPY>KHOCTH H JUTMHBI YT OKPYKHOCTH, (GOPMYIIBI TUTOIIAACH GUTyp;

e pemaTh 337a4d Ha JOKA3aTEIbCTBO C HMCMOJb30BaHUEM (OPMYIN IJIUHBI OKPYKHOCTH H
JUTMHBI IYTU OKPY>KHOCTH, (popmya ruromaaet puryp;

® pemaTh NPAKTHYECKUE 3a/la4d, CBSI3aHHBIE C HAXOXKICHHEM T€OMETPHUYECKHX BEIHYHH
(ucmonb3ys MpU HEOOXOAMMOCTH CIIPABOYHUKH M TEXHUYECKUE CPEICTRA).

Koopaunarsi

Buinycknux nayuumesi:

®  BBHIUMCIATH JUIMHY OTpPE3Ka IO KOOPAWHATAM €ro KOHIIOB; BBIYHCISATH KOOPAUHATHI
CepeIMHBI OTPE3Ka;

®  HCIIOJIb30BaTh KOOPAWHATHBIN METO IISl U3YYCHUSI CBOMCTB MPSIMBIX U OKPYKHOCTEH




Conep:xkanue Kypca

«IIpaKkTHKO-OpHeHTHPOBaHHbIe 3aaHus» OTpadoTka 3amay Ne 1-5 KUM OI'D.

TabnuuHoe M rpaduueckoe NpeACTaBICHHWE AAHHBIX, IUIAH U CXEMa, M3BJICUEHHE HYXKHOH
uHpopmanuu. VI3MEHUMBOCTH TpU H3MepeHHsX. Pematomme npaBuwia. 3aKOHOMEPHOCTH B
W3MEHYMBBIX BeIMUYMHAX. Berumcnenus u npeoOpasoBaHue BennuuH. MccnenoBaHue npocTedmmx
MaTEeMaTHYECKUX MOJEIEH.

«Bprumnciaenus u npeodpazoBanusi». Otpadotka 3ama4d Ne 6 KM OI'D.

/Jleiicmeus ¢ HamypanbHbIMU YUCTAMU

CrnoxxeHWe W BBIUMTAHUE, KOMIIOHEHTHI CJIOXEHHS W BBIUUTAHUS, CBSI3b MEXAY HUMH,
HaXO0XJEHUE CyMMbl U DPAa3HOCTH, U3MEHEHUE CYMMbl M Pa3HOCTH INPU H3MEHEHUH KOMIIOHEHTOB
CIIOKCHHSI U BEIYUTAHUS.

YMHOKEHHE U JIeJIeHHe, KOMITIOHEHThl YMHOKEHUS U IeTICHUS, CBSI3b MEX/1y HUIMH, YMHOXEHHUE
U CJIOKEHHE B CTOJOWK, JACJIEHUE YTrOJIKOM, TPOBEPKa pe3ylbTaTa ¢ MOMOIIBIO IPUKUIKUA U 0OpaTHOTO
JIEUCTBUSL.

Yucnoevie sviparxcenusn

YuciioBoe BBIpAKEHHUE U €r0 3HAYEHUE, MOPSAJOK BBITIOJHEHUS IEHCTBUII.

/Jlpoou. Obviknosennvle Opoou

Homns, gacth, ApoOHOE YKCIIO, Ipo0k. J[poOHOE YnCIo Kak pe3yabTaT neiaeHus. [IpaBuibHbIC U
HeNpaBUIbHbIE Apo0u, cMeIIanHas poOb (CMEIIaHHOE YHCIIO).

3anuch HaTypalbHOIO YHCla B BHUJE ApoOM C 3aJaHHBIM 3HAMEHaTesleM, MpeoO0pa3oBaHUE
CMEIIIaHHOU IpoOU B HEMPaBUIBHYIO IPOOh  HA0OOPOT.

[IpuBenenue apobdeit k odmemy 3HameHareno. CpaBHEeHHE 0OBIKHOBEHHBIX APOOECH.

CrnoxeHre W BBIYUTAaHWE OOBIKHOBEHHBIX ApoOed. YMHOXKEHHE U JIeeHHE OOBIKHOBEHHBIX
po0ei.

Apudmernueckue ISHCTBHS CO CMEIIaHHBIMU JIPOOSMH.

Apudmerndeckue AUCTBUS ¢ APOOHBIMH YUCITAMHU.

Cnocobul payuonanuzayuu bl4UCIeHUU U UX NPUMeHeHUe NPU 8bINOTHEHUU 0eUCmEul.

Hecamuunwvie opoou

[IpeoOpazoBanue aecAITUYHBIX ApoOeil B OOBIKHOBeHHbIE. CpaBHEHHE AECATUYHBIX JIPOOCH.
CrnokeHHE M BBIUMTAHHE JECATUYHBIX npoOel. OKpyrieHHe NeCATUYHBIX NIpoOel. YMHOXKEHUuE M
JeNIeHue JECATUYHBIX Jpo0el. [Ipeobpazosanue 00bIKHOBEHHBIX Opobell 8 Odecsamuunbvle OpoOu.
Koneunvie u 6eckoneunvie decsasmuunvie Opoou.

Yucna. PayuonanvHble yucaa

MHOXeCTBO palMOHalbHBIX uYHucesl. CpaBHEHHE palMOHAIBHBIX uwucenl. JlelcTBus ¢
paIMoHaIbHBIMU YHCIaMU. [Ipedcmasienue payuoHaibHO20 YUCia 0ecamuiHou 0poowio.

Jlpoono-payuonanshule gvlpasrcenus

[IpeoOpazoBanne APOOHO-TMHEHHBIX BBIPAKEHUN: CIIOKEHHUE, YMHOXKEHUE, [IeJICHHUE.
Aneebpauueckasn 0pobwb. Coxkpawenue aneeopauveckux opooeil. Ilpusedenue aneeopauueckux opoobeti
K obwemy 3Hamenamento. [lelicmeus ¢ aneebpaudeckumu OpoosmMu: ClodiceHue, Gblyumanue,
VMHOdMCEHUe, 0eleHue, 8036e0eHUe 8 CIeneHtb.

«/lelicrBuTeIbHBIE YHCcaa». OTpaboTka 3anau Ne 7 KM OI'D.

Payuonanvuvie uucna

N3obpakenue uucesn Ha YHUCIOBOM (KoopauHaTHOM) mpsimoi. CpaBHeHue umcen. Monyib
qyciaa, TIeOMEeTpUYecKas MHTepIperanuss MoAyias uucna. JIeHCTBUS C  IOJOXKHUTEIbHBIMH U
OTpHULATENBHBIMH YUCIIaMUA. MHOXKECTBO LIEJIBIX UUCEIL.

Koopounama mouku



OCHOBHBIEC TIOHATHS, KOOPOUHAMHBIU V4, paccmosanue mexcoy moykamu. Koopounamul
MOYKU.

Hppayuonanvuvie uucna

[TonsiTre nppanmoHanbHOrO yucia. Pacno3HaBaHue UppalMOHAIbHBIX YUCEI.

MHnoocecmso OelicmeumenbHuIX Yuce.

«IIpeodpa3oBaHue ajredpanvecKux Boipaxkenuii». Orpadorka 3amau Ne 8 KUM OI'D

Hppayuonanvuvie uucna

[lonsTne wuppanMoHaIBLHOrO 4Yucia. Pacrno3HaBaHue WpPpAMOHAIBHBIX uHcesl. [Ipumepsl
JI0Ka3aTeNnbcTB B anredpe. /Jlelicmeuss ¢ uppayuoHaibHbIMU YUCIAMU. YMHOMCEHUe, OeleHue,
8036e0eHuUe 8 CIeneHb.

MHnoocecmso OelicmeumenbHuIX Yuce.

«YpaBHeHHs M HepaBeHcTBa». OtpaboTtka 3agau Ne 9 KM OI'D.

Pasencmea

UYucnosoe paBeHCTBO. CBONCTBA YHCIIOBBIX PABEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

Ypasuenusn

[lonsTne ypaBHEHHsS W KOpHs ypaBHEHUS. [Ipeocmasnenue 0 pagHOCUTbLHOCMU YPASHEHUU.
Obnacmo onpedenenus ypasHenus (001aCMb OONYCMUMbBIX 3HAYEHUU NePeMEHHOL).

Juneiinoe ypasuenue u e2o KOpHu

Peuienne nuHENHHBIX YpaBHEHUU. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo xopmeii
JUHEUH020 ypasHenus. Pewenue nunelinvlx ypasHeHuti ¢ napamempom.

Keaopamnoe ypasnenue u e2o kopnu

KBanparusie ypaBHeHusi. HenoniHble KBaapaTHble ypaBHEHHUs. [[MCKpUMHMHAHT KBaJpaTHOTO
ypaBHeHus. DopMyna KOpHEH KBajapaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamuas
meopeme Buema. PelieHrne KBaIpaTHBIX YPAaBHEHHM: HCIIONB30BaHWE (POPMYIIBI IS HAXOXKICHUS
KOpHEH, epaguueckuti memoo pewlenus, pasiodfceHue Ha MHOMCUmenu, noooop KopHeli ¢
ucnonvzosanuem meopemvl Buema. Konuuecmso kopheii K6a0pammnoz20 ypasHeHus 6 3a8UCUMOCMU OM
e2o ouckpumunauma. buxeadpammnvie ypasnenus. Ypasuenus, ceooumvle K TUHEUHbIM U KBAOPAMHBIM.
Keaopammnuie ypasuenus ¢ napamempom.

/lpoono-payuonanvhsie ypagnenusn

Pemenne mnpocrefimux JpoOHO-TMHEHWHBIX YpaBHEHUH. Pewenue OpoOHO-pAYUOHATbHBIX
VPABHEHUI.

Memoovl pewenus ypagueHuil: Memoobl PAGHOCUNbHBIX NPeodpaA308aHuUll, Memoo 3aMeHbl
nepemennou, epaguueckuii memoo. Hcnonvsosarue ceolicme yHKyull npu peulenuu ypagHeHuil.

Tpocmetiwue uppayuonanshvle ypasnenus éuoa | f (x) =a, \/f(x) = \/g(x) :

n
Ypasnenus suoa X~ =a .Ypasnenus 6 yenvix uuciax.

«BepositHOCTB coObITHIIY OTpadoTka 3agau Ne 10 KM OI'D.

Cayuaiinvie coovimus

Cny4aifHple OMBITHI  (IKCIIEPUMEHTHI), JJIEMEHTapHBIE CIy4ailHble COOBITHS (MCXOBI).
BepositHocTi  aneMeHTapHBIX  coObITuidl.  CoObITMST B CIy4yalHBIX ~ JKCHEPUMEHTaX U
OJIarOMPUSTCTBYIOIINE JJIEMEHTApHBIE COOBITHSA. BeposTHOCTH ciydalHBIX COOBITHH. ONBITHI C
PaBHOBO3MOXKHBIMH  DJIEMEHTApHBIMH  COOBITUAMHU. KilacCHYecKue BEpOSATHOCTHBIE OMBITHI  C
HCIOJIb30BaHUEM MOHET, KyOUKOB.

«®ynkuun u rpagukm». Orpadotka 3agad Ne 11 KM OI'D.

Dyukyuu

Ilonamue ¢pynxkyuu

JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. DOpMUpOBaHUE MPEACTABICHUN O METAIPEIMETHOM
MOHATUN «KOOpAWHATHI». CrocoObl 3aanusi PYHKIWNA: aHATUTHYSCKUN, TpadudecKuii, TaOIUIHBIN.
I'papux  Pynxmun. Ilpumepsl ¢GyHKIMH, MOMy4aeMbIX B MPOIECCE MCCIEIOBAHUS Pa3IMYHBIX
peaNbHBIX MPOIECCOB W PEIIeHMs 3aaad. 3HaueHue GyHKuu B Touke. CBoicTBa (pyHKITHI: 00IacTh
olpezeeHus, MHO3KECTBO 3HAYEHUH, HYJIH, IIPOMEXYTKH 3HAKOIOCTOSIHCTBA,



YyemHocmb/HeyemHocms, TPOMEXKYTKH BO3pacTaHUs W YyObIBaHUS, HauOoiblllee W HauMEHbIIee
3HaueHus. MccnenoBanue GyHKIUY 10 ee rpaduKy.

Jlunennan pynkuyus

CpoiictBa u rpaduk nuHeHON ¢(yHkuuMu. YriaoBoi ko3dduument npsmoit. Pacmonoxenue
rpadguka JTUHEHHOW (YHKIIMHM B 3aBHCUMOCTH OT €€ YIJIOBOTO KO3 dHIMEeHTa U CBOOOJHOTO YJICHA.
Haxoorcoenue koaghgpuyuenmog nunetinou yHkyuu no 3a0aHHbIM YCI0GUAM. NPOXOHCOEHUE NPAMOT
yepe3 08e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPIMOU uYepe3 OAHHYI0 MOUKY U
napaiebHo OaHHOU NPSMOU.

Keaopamuunan pynxkyusn

CpoiictBa u rpaduk kBaxpatuyHodl QyHkuuu (mapabona). [Ilocmpoenue epaguka
K8AOPAMUYHOU PYHKYUU NO MOYKAM

Oopamnas nponopyuoHaIbLHOCHb

k
CaoiicTBa QyHKIMHT y = k y = = l'unepOomna.
x o

«IlocaenoBarenbHoCTH M Mporpeccum» OtpadoTka 3amau Ne 12 KUM OI'3. (1 gac).
Ilocneoosamenvnocmu u npozpeccuu
HucnoBasg mocienoBarebHOCTh. [IpuMepbl YMCIOBBIX MOCIEIOBATEIBHOCTEN. beckoHeuHbIe
MOCJIeIOBATEILHOCTH. ApudMeTHUYecKass Mporpeccus U ee CBOWCTBA. [ eomeTpuueckasi MpOrpeccusi.
Dopmyna obueeo unieHa u CyMmol 1 NePbIX YIeHO8 apUuhMemuyeckoll U 2eoMempuiecKol npocpeccull

«UucaoBble U OyKBeHHbIe BbIpaxkeHus». OtpadoTka 3anau Ne 13 KM OI'D.

Yucnoevie u OyK6eHHble BbIPANCEHUSA

Beipakenue ¢ nepeMeHHOM. 3HaueHue BblpaxkeHHs. [lomcraHoBKa BBIpaXKEHMH BMECTO
IIEPEMEHHBIX.

Ilenvie evipasrxcenusn

Crenenp ¢ HaTypaJdbHBIM TIOKa3aTeleM H €€ cBoicTBa. I[IpeoOpa3zoBaHusi BBIpaKCHHH,
COJIEpIKalNX CTENEHHU C HaTypaJIbHBIM IIOKa3aTEIIEM.

OnHouneH, MHOrowieH. JIeHcTBUS ¢ OJHOWIEHAMH U MHOTOWIEHaMH (CJI0KEHUE, BEIUUTAHMUE,
yMHOXeHHUE). DPOpMyJibl COKpAIIEHHOI'O YMHOXEHHS: DPAa3HOCTh KBaJApaToOB, KBaJApaT CYMMBbI M
pasHocTH. PasnoxeHue MHOro4jeHa Ha MHOXKHUTENIN: BBIHECEHHME OOIIEro MHOXHTENS 3a CKOOKH,
IpYyNIMpPOBKA, IpUMEHEHHE (OPMYIT COKPALIEHHOTO0 YMHOKEHUs. KBaapaTHbII TpexuiieH, pa3iokeHue
KBaJIPaTHOI'O TPEXWICHA HA MHOKUTEIIH.

«IIpakTHyeckue pacyeTsl o popmyaam» OtpaboTka 3anau Ne 14 KUM OI'D

Bripaxxenne ¢ mnepemeHHOW. 3HaueHHWe BbIpakeHUd. I[lomcTaHoBKa BBIpaXXEHU BMECTO
IIEPEMEHHBIX.

Ilenvie evipasicenun

CreneHb ¢ HaTypaJbHBIM TIIOKazaTeleM U ee cBoiictBa. IIpeoOpa3oBaHusi BbIpaKEHUH,
COJIEpKalINX CTEICHHU C HaTypaJbHBIM IIOKA3aTEIIEM.

OpHowieH, MHOrouwieH. JIeWcTBUs ¢ OHOWIEHAMU M MHOIOWIEHaMHU (CJIOKEHHE, BBIUNTAHUE,
yMHOXeHHUe). DopMyIibl COKPAIIEHHOTO YMHOXKEHHUS.

«Cucrembl HepaBeHCTBY». OTpadoTka 3amad Ne 15 KM OI'D.

Cucmempul nepaserncme

CucteMbl HEpPAaBEHCTB C OJHOW mNepeMeHHOW. PemieHue cHCTEM HEPABEHCTB C OJHOM
NEPEMEHHOM: JTMHEHHBIX, keadpammubix. VI300pakeHue pelieHus CHCTEMbl HEPABEHCTB Ha YMCIIOBOU
MpsAMOM. 3aMKCh PEIICHU CUCTEMbBI HEPABEHCTB.

«I'eomeTpuyeckue purypol. Yriab». Otpadorka 3agay Ne 16 KUM OI'D.

Benuuunui

Bennuuna yrna. I'pagychHas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEIPEHHOrO TPEyrojibHUKA. BHemHuil yrom tpeyronbHuka. Cymma yrioB
TPEYroJIbHUKA

«I'eomerpuueckue purypsl. Jaunb». OtpadoTka 3amay Ne 17 KUM OI'D



Duzypui ¢ ceomempuu u 6 OKpyHcaouiem mupe

['eomerpuueckas ¢durypa. BHyTpeHHss, BHemHss oOnactd ¢urypsl, rpanuna. Jluaum u
00J1acTH Ha TUIOCKOCTHU. Bhimyknas u HeBbinmykiias Gurypsl. [Inockas u Hemockas gurypsl. [lonstue
Benn4uHbL. [Jnuna. 3Mepenne yHbl. EQUHUIBI H3MEPEHUS IIMHBI

Brienenne cBoiCTB 00beKTOB. @OPMUPOBAHUE MPEICTABICHUH O METANIPEIMETHOM MOHITUU
«purypa». Touka, OTpe3ok, mpsimMas, Jyd, JIOMaHas, IJIOCKOCTb, Yyroji, OHCCEeKTpHuca yria H ee
CBOMCTBA, BU/bI YTJIOB, MHOTOYI'OJIbHUKH, OKPY>KHOCTb U KPYT.

OceBast cumMMmeTpusi reomeTpudeckux ¢uryp. LleHTpanpHas cUMMETpUS T€OMETPUYECKHX

¢buryp.

«Ilnomwaas MHOroyroabHuka». Orpadotka 3amad Ne 18 KUM OI'D

H3zmepenus u evtuucienusn

[Tnomamu. dopmynbl MmIOMAAM TPEYroJbHHUKA, TapajjIeiorpaMMa W €ro YacTHBIX BHUJIOB,
Tparnenuu, ¢popmyna I'epoHa, ¢popmyna mIoMaAN BBITYKIOTO YETHIPEXYrodbHUKA, (POPMYIBI UIMHBI
OKPY>KHOCTH U TUTOIIAAHN Kpyra

«HW3mepenust u BbruucaeHus». Orpadorka 3amad Ne 19 KM OI'D.

Hsmepenua u eviuucnenus

[Tnomann. ®opMmynsl IUIOWAAM TPEYTONbHHUKA, IapajljieiorpaMMa M €ro 4YacTHBIX BHIIOB,
Tpanenuy, (GopMmyla IUIOMIATN BBITYKJIOTO YETHIPEXYroJbHUKA, (OPMYJBl JUIMHBI OKPYXHOCTH H
mionaay kpyra. [lnomans mpaBUIbHOTO MHOTOYTOJIBHHKA.

Teopema IIudaropa. TpuroHomeTprudeckue COOTHOIIEHHUS B MPSIMOYTOJIbHOM TPEYTOJIbHUKE.
Tpuronomerpuyeckue GyHKIHUHU yIiia.

«Teoperuueckne acnekTbl». Orpadorka 3amad Ne 20 KM OI'D.
Teoperuueckne acrekThl, TEOPEMbI, aKCHOMBI, OTIpeIeIeHus], POPMYIIBL, JIEMMBI.



TemaTHYecKoe NJIAHHPOBAHHE Kypca

No Tema 3angaTusa OCHOBHBIE BUJIbI ACATEIBHOCTH yUalIUXCA Kon-Bo
n/m (Ne 3amanus B8 KUM) 4acoB
1 Beruucnenus u Brimonssior apudmernueckue 1eicTBUs ¢ 2
npeobpa3zoBanus (6 palMOHAIBHBIMU YUCIIAMH, BEIUUCIIAIOT 3HAUEHUS
3ananue KMM) YHCJIOBBIX BBIPAKEHUMU, IEPEXOIAT OT OAHOU
(GbOpMBI 3aIMCH YnCIia K IPYTou
2 JIeCTBUTEIbHBIE N3006pakaroT yncia TOYKaMHu Ha KOOPIUHATHOM 2
yucna (7) MPSIMO#, CPAaBHUBAIOT JICHCTBUTEIILHBIE YHCIIA,
BBITOJIHSIOT BBIYMCIICHUS U TIPE0Opa30BaHUs,
BBINOJIHSAIOT PUKUIKY PE3y/IbTaTa BHIYUCICHUH.
3 [TpeoOpa3zoBanus BhIMONHAIOT BEIYUCIIEHUS U IpeoOpa3oBaHus 2
anreOpandecKux apu(METHYECKUX BbIPAXKEHUH, TPUMEHSIOT
BbIpaXkeHUi (8) CBOWCTBA apU(PMETUIECKIX KBAAPATHBIX KOPHEH
JUis IpeoOpa30BaHusl BBIPAXKEHUN
4 YpaBHeHuUA U PemwraroT iMHENHBIE U KBaIpaTHbIE YPAaBHEHUS C 2
HepaBeHCTBa (9) OJIHOU TIEpEMEHHOM, HEPABEHCTBA C OJTHON
MIEPEMEHHOMN U UX CUCTEMBI
5 Oynknuu v rpadukn | CTposT U YUTAIOT TpadUKU Pa3IMIHBIN () YHKIIHH, 2
(11) YUTAIOT TpaPuKH QYHKIUI, OMUCHIBAIOT C
IIOMOILBIO (DYHKIIMH Pa3IMYHbIE 3aBUCUMOCTH
MEXy BEIMYMHAMU, HHTEPIPETUPYIOT rpaduKu
3aBUCHMOCTEN
6 Yucnossle U BrimonssaoT npeodpa3oBaHus anredpandeckux 2
OyKBEHHbIE BBIPa)KEHUH, HAXOAAT 3HaU€HUs OyKBEHHBIX
BbIpaxkeHus (13) BBIPa)KEHUH, OCYILIECTBIIAL HEOOXOAUMBIE
HOJICTAHOBKHU
7 [IpakTnueckue OcCymIecTBISIFOT pacyeThl o GpopMyIiam, 2
pacueTsl 1o BBIPA)KAIOT 3aBUCUMOCTH MEXy BETMUYMHAMU,
dbopmynam (14) BBIYHCIISTFOT 3HAYEHHUS YHUCIIOBBIX BBIPAKECHUN
8 IIpakTuxo- BbInonHAIOT BEIUUCIIEHUS U TIpeoOpa3oBaHus, 2
OPHEHTUPOBAHHbIE OCYILECTBIISAIOT IPAKTUYECKUE PACUETHI, CTPOAT U
3aganus (1-5) HCCIIENYIOT MAaTEMAaTUYECKHE MOJIEIIH,
UCTIONB3YIOT IPUOOPETEHHBIE 3HAHNUS U YMEHHUS B
IIPAKTUYECKOU NEeATEIbHOCTH
9 I'eomeTpuueckue BrInosHseT AeiCTBUS ¢ TEOMETPUYECKUMU 2
¢urypsl. Yrisl (16) durypamu, pemaroT MiIaHUMETPUIECKHEe 3aauu
Ha HAXOXXJICHUE TEOMETPUUECKUX BEITUYUH (YTIIOB)
10 I'eomeTrpuueckue Pacno3naror reomerpuueckue Gpurypsl Ha 2
¢urypsl. JJmuasl (17) | II0CKOCTH, pa3InyaloT UX B3aMMHOE MOJI0KEHHUE,
U300pakaloT reoMeTprudYeckre Uryphl, peramT
IUTAHUMETPUUECKHUE 3a/1a41 Ha HaX0XKJIEHHE
reOMETPHUYECKUX BEJTHYUH (IJINH, YTIIOB)
11 [Tmomans Pacnio3narot reomerpuueckue GUrypsl Ha 2
MHOroyrojpHuka (18) | miockocTH, pemaroT JIaHUMETPUIECKHUE 3a1a4l
Ha HaXO0XJIeHHE F€OMETPUYECKUX BETMUUH
(momaaeit), OCyIecTBISIOT pacueThl Mo
dbopmynam
12 N3mepenus u OnpenensitoT KOOpAUHATHI TOUKH IIJIOCKOCTH, 2
BbIuucieHus (19) IPOBOJAT ONEpPaIM HaJl BEKTOPAMH, BEIYUCIISAIOT
JUIMHY U KOOPJIMHATBI BEKTOPA, YTOJI MEXIY
BEKTOpPaMH, CHHYC, KOCUHYC M TaHT€HC yrja
13 Teopernueckue [IpoBOAAT OKa3aTeabHbIE PACCYKIEHUS, 2




acrekTsl (20)

OLCHUBAIOT JIOTHYCCKYIO MMPAaBUIILHOCTDH
pacCyXICHHIA, PacIIO3HAIOT OIIUOOYHBIE
3aKITIOYCHUS

14 Cucrembl HepaBeHCTB | PematoT ypaBHEHUs, HEpAaBEHCTBA U X CUCTEMBI, 2
(15)
15 BepositHOCTB Haxonmst BeposSTHOCTB CTy4ailHbIX COOBITHI B 2
coObITHii (10) IPOCTEHIINX pacyeTax
16 [TocnenoBarensHoCcTH | Pacmo3HatoT apudMeTnuecKkre U reOMETPUIECKIE 2
u porpeccu (12) IIPOIPECCUH, PEIIAIOT 3a/1a4M C IPUMEHEHUEM
(dbopMyIIBI 00IIIETO YieHA U CYMMBI HECKOJIBKUX
YWIEHOB IPOIPECCUU
17 Pa6ora ¢ KUM 2
(gactsp 1)
Wroro 34




