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TTosicHUTEJbHAA 3aIIUCKA

Hacrosiasi porpaMMa BHEYPOUHO# [esTeNbHOCTH COCTaBIIeHa B COOTBETCTBHH C TPEOOBAHUAMMU K pe3yJisTaram
OCBOEHHMs OCHOBHO#I 06pa3oBaTelbHOM MpOrpaMMbl OCHOBHOTO 0611ero 06pa3oBaHys Ha OCHOBaHHH:

1. ®3 Ne273 ot 29.12. 2012 roga «O6 o6pa3oBanuu B Poccuiickoit Denepauuuy;
2. DeepanbHOTO TOCYIaPCTBEHHOTO 06pa30BaTebHOTO CTaH/apTa OCHOBHOIO 0611ero 00pa3oBaHus;

3. CaHHTapHO-3MHMAEeMHONOTHYeCKiX npaun u HopmaruBoB CaulluH 2.4.2.2821-10 "CanutapHo-
SMHIEMHUOJIOTHYECKHe TpebOBaHMsA K YCIOBHAM M OpraHu3aluu obydeHus B 0O6IeoO6pa3oBaTelbHBIX
opraamanuax". C U3MEHeHUAMH U AOTONHeHuAMH OT: 29 mions 2011 r, 25 nexabps 2013 r., 24 HOAOps
2015,

4. TlocTaHOBNEHHWE [IaBHOro caHMTapHoro Bpada P® Ne20 or 30.06.2020r. «CanutapHo-
SMMAEMHONOTHYECKHE TpeOOBaHMA K  YCTPOMCTBY, CONEPKAHHIO M  OpraHusauud  paGoThl
06pa30BaTeNbHEIX OpraHW3alMii M APYTMX OOBEKTOB COUMATBHOM HH(PACTPYKTYpsl Wi JeTel M
MOJIONEXH B YCIOBHMAX pacIpOCTPAaHEHHs HOBOM KopoHOBHpYcHOM uHbekuun (COVID-19)»-
CanurapHo-3nuaemuonorudeckue npasuia CIT 3.1/2.4.3598-20.

5. OCHOBHOII 06pa30BaTe/bHOM MPOrpaMMbI OCHOBHOTO 00mIEro 06pa3oBaHus C MpHIOKeHHeM Ha 2022-
2023 y4ebHBlii rof;

6. Tonoxenus o6 opranu3aiuu BHeypouHoit aesirenbHocTd MOBY COIIINe38 umenn Crpaxosoit C.JI.

IIporpamMma Kypca BHEYPOYHOH JesitensHOCTH «IloarotoBka k OI'D mo maremaruke» Uit 9 kiacca COCTaBleHa
CaMOCTOSATENBHO.

KoJsnyecTBO 4acoB, HA KOTOpPOe pacCYUTaHa IporpaMma
Ha usyuenue npeaMeTa oTBOAMTCS 1 4 B HeZlemo, 34 yaca B rof.

Ileau Kypca:

[TogroToButh ofydaommxcs Kk caade oSk3ameHa B ¢opve OI'D B COOTBETCTBHM C  TpeGOBaHMAMH,
TIpeIbABIIsIEMBIMYA HOBBIMU 00pa30BaTeIbHBIMY CTaHIapTaAMH.

BocnuTaTe/JbHOE Ha3HAYEeHHE Kypca.

O6yuenne moTpedyeT OT yYalluXCs YMCTBEHHBIX U BOJIEBBIX YCWJIMH, Pa3BUTOrO BHMMAHMs, BOCIIMTAHUS TAKUX
KayecTB, KaK aKTHBHOCTh, TBOpYECKAs MHUIMATUBA, YMEHUH KOJUIEKTUBHO-TI03HABATEILHOIO TPy,

3apgaym Kypca:

[ToBTOpeHME, 3aKpeIUieHHe W YIyOneHWe 3HAHWH 10 OCHOBHBIM pa3jeNiaM LIKOJEHOIO Kypca MaTeMaTHKH C
IIOMOIIBIO Pa3IMYHBIX U(PPOBBIX 00pa30BaTENBHBIX PECYPCOB;

e (hopMHpOBaHHME YMEHHs OCYIIECTBIATH pa3HOOOpa3Hble BHABI CAMOCTOATENBHOH JEATENBHOCTH C
1 (GPOBBIMU 06pa30BaTEIbHBIMH PECYPCAMY;

® Da3sBUTHUE CAMOKOHTPOJIA U CAMOOLICHKH 3HAHUH C IOMOIIBIO Pa3IMYHBIX (bOpM TECTUPOBAHUA,

° (bOpMPIpOBaHI/IC Yy y4dalmuxcsa LEJIOCTHOIO NMPEACTaBJIEHHA O TEME, €€ 3HAYEHUs B pa3aC/i€ MaTE€MaTHKU,
CBA3HU C IpYT'UMH TEMaMHU,

e (opMHpPOBaHHE AHATMTHYECKOrO MBILIUIEHHS, Da3BUTHE IaMsATH, Kpyro3opa, yMeHHe IpeofoJieBaTh
TPYAHOCTH TIPU peIleHuH Golee CIOKHBIX 3aad;

e OCyIIECTBIICHUE PabOThI C HOMOIHUTENBHO} JTUTEPATypOi;

® aKI[EHTHpOBAaTh BHMMAaHHE yYalllUXCsi Ha €JUHBIX TPeOOBaHMUAX K IpaBuiaM O(OPMIEHHUS pa3IUYHBIX




BHIOB 331aHH, BKJIFOYAEMBIX B HTOTOBYIO aTTECTAaIlHIO 34 KypC OCHOBHOM IIIKOJIBI;

® pPacCIIMPUTh MATEMATHICCKUEC NIPEACTABICHUS YHalIUXCs 110 OHpC}ICHéHHBIM TEMaM, BKJIFOY€HHBIM B

IPOrpaMMBI BCTYTIHUTENEHBIX 9K3aMEHOB B IPYTHe THIB! y4eOHbIX 3aBe/ICHUH.

ILlnaHupyeMble pe3yIbTaThl 0CBOEHHS IPOrPaMMBbl Kypca

JIuunocmuule pesynemamal.

OTBETCTBEHHOE OTHOLIEHHE K Y4YEHHIO, TOTOBHOCTh M CIIOCOOHOCTE K CaMOpasBUTHIO U
caM000pa30BaHHI0 HAa OCHOBE MOTHBAIMM K OOYy4eHHIO M IIO3HAHMIO, OCO3HaHHOMY BBIOOpY M
MIOCTPOEHHIO JaibHelell HIUBHYaIbHOM TpaekTopuH o6pa3oBaHMs Ha 6a3e OPMEHTHPOBKH B MMpE
npodeccuit 1 npodecCUoOHaNbHBIX NPEANIOYTEHUH, C YIETOM YCTONYMBEIX [TO3HABATEILHEIX HHTEPECOB, a
TaK>ke Ha OCHOBE (DOPMHUPOBAHHS YBAKHUTEIBHOIO OTHOLIECHUS K TPYAY.

@OpMHUpOBaHKE IIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Da3sBHUTHSA
HayKH U 00IECTBEHHOM NIPaKTHKH.

OcBO€eHME COLMABHBIX HOPM, IIPaBIJI IIOBeEHNs, posiell U GopM COLMaTbHON XKU3HU.

Pa3Butue MOPJIBHOI'0 CO3HAaHWA M KOMIICTCHTHOCTH B PELICHHH MOpabHBIX npoﬁneM Ha OCHOBE
JIMYHOCTHOTO BLI60pa, Q)OpMI/IpOBaHI/I}I HPAaBCTBECHHBIX YYBCTB K HPABCTBEHHOI'O ITOBEICHHSA, OCO3HAaHHOI'O
M OTBETCTBCHHOI'0 OTHOIICHHA K HPABCTBECHHBIM IIOCTYIIKaM.

®opMHrpoBaHHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIEHUH U COTPYAHHUYECTBE.

@OpMHPOBaHHE CIOCOOHOCTH K SMOLMOHATBHOMY BOCIIPHATHIO MAaTeMaTHYECKHX OOBEKTOB, 3azad,
pELLIEHHH, pacCyICHUH

Memanpedmemmuvie pesynomamul 00y4eHUA

Pezynamuensie YY/

ONpeAeNATh COGCTBEHHBIE NPOGIeMbl ¥ IPUYUHBI MX BO3HMKHOBEHHS MPH paboTe ¢ MareMaTHIeCKUMU
o0BbeKTaMu;

(opMynMpOBaTE COGCTBEHHBIE BEPCHH IUIH HPHMEHSATh YX€ H3BECTHbIE (OPMbI M METOABI PEIICHHS
MaTeMaTH4eCcKol IpoGNeMsl, (GOPMYIHPOBaTh MPEATONIOXKEHHS M CTPOMTH TMIIOTE3bl OTHOCHUTENHHO
paccmarpuBaeMoro o0beKTa ¢  IpPEeABOCXHMINATH Pe3yNbTaThl CBOEH y4eOHO-TI03HABATENbHON
JIeATEIEHOCTH;

OIIPEHCIIATh ITYTH NOCTHIXKCHHUA nesieil U B3BEIIUBATh BO3MOXHOCTH paspeiieHus oNnpeaeICHHbIX yqe6Ho-
MO3HaBaTEJIbHBIX 3aa4 B COOTBETCTBHH C ONPEACICHHBIMU KPUTEPUAMHU U 3aa9aMH;

BBICTpaMBaTh COOCTBEHHOE 00pa30BATENbHOE MOANPOCTPAHCTBO il pa3pelIeH s ONPeIeIeHHOro Kpyra
3aj1a4, ONpe/eNATh U HAXOIUTh yCIIOBUS [ peali3alliy el U IIaHoB (camoo0ydeHue);

CaMOCTOSATENBHO BHIOMpATh Cpely NPENIOKEHHBIX pecypcoB Haubonee 3pexTUBHbIC 1 3HAYUMBIS TIPH
paboTe C ompeneIeHHO! MaTeMaTHYECKOH MOLENBIO;

yMETh COCTaBJIATH IUIaH pa3pelleHHs OINPENENEHHOro Kpyra 3ajad, HCNOJb3Ys pPasNIMYHBIC CXEMBI,
pecypchl IOCTPOEHHS! IMArpaMM, MEHTAIIbHBIX KapT, O3BOJAIOMKX TIPOU3BECTH JIOTUKO - CTPYKTYpPHBIH
aHaJu3 3aj1a4y;

yMeTh TUIAHMPOBAaTh CBOW 0Opa3oBAaTENBHBIM MaplIpyT, KOPPEKTHPOBAaTh M BHOCHUTB OINpEEJIEHHbIE
M3MEHEeHHUS, KayeCTBEHHO BIIHMSIOINME HAa KOHEUHbIN IPOMYKT y4eOHO-TI03HABATENLHOM NS TEIBHOCTH;

YMeHHe KaueCTBEHHO COOTHOCHTH CBOH JEHCTBHSA C IPEIBKYIIAEMbIM UTOTOM Y4eOHO-TIO3HABATEILHOK
JeSTeNbHOCTH HOCPENCTBOM KOHTPONA M IUIAHMPOBAaHUA y4eGHOro mponecca B COOTBETCTBHH C
V3MEHSIOMUMACS ~ CUTyallMsIMH ¥ IPHMEHAeMBIMH CpeAcTBaMH W  (opMaMH  OpraHM3alliu
COTPYIHHYECTBA, & TAKKe HHANBHIYaTbHON pabOTEI HA yPOKE;



yMeHHe OTOHpaTh COOTBETCTBYIOIIME CPECTBA Peali3alii PEIEHHs MAaTEMAaTHIECKHX 3a/1a4, TOAOUpaTh
MHCTPYMEHTHl /I OLEHMBAaHHS CBOeH TpaeKTOpMM B paboTe C MareMaTMYECKMMM MOHSATHAMM H
MOJIEISIMH; i

ITo3nasamensuvie YV

YMEHHE OIpEeIeSATh OCHOBOIIONArarollee IOHATHE H IIPOU3BOAUTH JIOFI/IKO-CprKTypHBIﬁ aHaJiu3,
OIIPEACIIATh OCHOBHBIC IIPU3HAKH H CBOMCTBa C IOMOILBIO COOTBETCTBYIOLINX CPEACTB U UHCTPYMEHTOB,

yMEHHE NPOBOANUTH KIIACCH(UKAIMIO OOBEKTOB Ha OCHOBE KPUTEPHEB, BBIAENATH OCHOBHOE Ha (oHe
BTOPOCTENEHHBIX IaHHBIX;

yMEHME TPOBOIKTE JIOTUYECKOE PAacCyXIEHHE B HAlPaBIEHHH OT OOLIMX 3aKOHOMEPHOCTEH H3ydaeMoi
3a[]a4¥ [0 YACTHBIX PAaCCMOTPEHUI;

YMEHHE CTPOUTH JIOTUYECKUE PacCy>XIEHHA Ha OCHOBE CHCTEMHBIX CpaBHCHI/Iﬁ OCHOBHBIX KOMIIOHEHTOB
HA3y4aeMOro MaTeMaTH4YECKOro pasjejia WA MOJIEIH, IIOHATHA MIIM KJIaCCOB, BBINCIIAA ONPEACICHHBIC
CyILIIECTBEHHBIE IIPU3HAKU WJIH KPUTEPHH,

YMEHHE BBLIBIIATh, CTPOMTb 3aKOHOMEPHOCTB, CBA3HOCTB, JIOTHYHOCTh COOTBETCTBYIOIIMX LCIIOYCK
paccquleﬂnﬁ npu pa60Te C MaTeMaTH4YCCKHMH 3aaa4aMH, YMETH l'IOIIpOGHO U CXaro NpeAcCTaBIIATh
OeTaju3allii0 OCHOBHBIX KOMIIOHECHTOB IIpU JOKa3aTeJIbCTBE MOHATHHA M COOTHOILIEHHH Ha
MaTeMaTH4Y€CKOM SA3BIKE,

YM€HHE OpPraHu30BbIBaTh NMOUCK U BBIIBJIATH NPUYHHBI BOSHHUKAOIIHUX IIPOLIECCOB, SIBJICHUH, Hauboee
BEPOATHBIC (baKTopLI, IO KOTOPBIM MaTéMaTH4€CKHUE MOACIH U 00BEKTEI BEOYT cebs 1o OIIpE€ACIICHHBIM
JIOTUYECKMM 3aKOHaM, YMETb IIPpUBOAUTH HpHQHHHO-CHeHCTBeHHBIﬁ aHaIu3 TOHATH, Cy)KJ_IeHI/Iﬁ H
MaTeMaTH4YCCKHX 3aKOHOB,

yMEHME CTPOUTh MaTeMaTHYeCKyl0 MOJIENb IpH 3aJaHHOM YCIOBHH, OONajarolle# ompeieneHHbIMU
XapakTEpUCTHKAaMH O0BEKTa TPM HAIMYMM  ONpENEEHHBIX KOMIIOHEHTOB  (OPMHMPYIOLIEroCs
PEAIONAaraeMoro MOHATHS WU SBIEHHUS;

YMEHHE MEPEBONUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTABIISIOLIYI0 MaTeMaTH4eCcKOW 3aja4d Ha
A3BIK TPaUUecKoro OTOOpaXKeHUs - COCTABIEHMS MaTEMAaTUYECKOH MOJENH, COXPAHSIOUIENH OCHOBHbIE
CBOMCTBa M XapaKTEPUCTHUKH;

yMEHME 33/aBaTh IUIaH DELIEeHHs MaTeMaTH4ecKOd 3a/laud, pealu3OBBIBATL AITOPUTM JEHCTBHH Kak
HOLIArOBOM MHCTPYKIMHK [UIA pa3peleHus yueOH0-1I03HaBaTeNbHOH 3aa4uH;

YMEHHUE CTPOUTH JOKAa3aTeI5CTBO METOAOM OT MPOTHBHOIO;

yMeHHe paboTarh ¢ MpoONeMHON CHUTyauuel, OCyLIeCTBIATh 00pa3oBaTeNbHbI MPOLECC MOCPEACTBOM
MIOMCKA METOAOB M CIOCOOOB pa3pelleHUs 3aJaud, ONpENeNsTh IPaHUIBl CBOEro 006pa30BaTENbLHOIO
IPOCTPaHCTBA; ;

YMETh OPHEHTHPOBATHCS B TEKCTE, BBLABIATH [NIABHOE YCJIOBHE 33laudl M YCTAaHABIMBATH COOTHOIIEHHE
paccMarprBaeMbIX 0OBEKTOB;

yMEHHE MePeBOANTh, MHTEPIPETUPOBATh TEKCT B MHbIE (GOPMBI MpPEACTaBNeHHsS MHGOPMALMU: CXEMBI,
JMarpamMMBel, rpaduueckoe NpeacTaBleHe JaHHbIX;

Kommynuxamuensie YY/[

yMeHue paboTaTh B KOMaH[e, (HOpMHUpOBaHHE HABBIKOB COTPYIHHUYECTBA U y4eOHOro B3aMMOAEHCTBUS B
YCJIOBHSAX KOMaHAHON UTPBI MM UHOH (HOPMBI B3aMMO/IEHCTBYS;

yYMEHHE paclpefeNiiTh POjH U 3aJaqyd B paMKax 3aHATHSA, GOpMHUpYsS Takxke HABBIKM OPraHH3aTOPCKOIO
XapakTepa;

YMEHHE OLICHUBATH IPaBUIBHOCTH COOCTBEHHBIX JEUCTBUH, a TakkKe AEATEIbHOCTH APYTrux Yy4aCTHHKOB
KOMaHbI;

KOPPEKTHO, B paMKax 3amad KOMMYHHKAIMH, (GOpMYIHPOBaTh M OTCTaHBaTh B3MVIAABI, apryMEHTHPOBATh
JIOBOJIBI, BBIBOMBI, & TAKXKE BBIIBUIaTh KOHTPAPTyMEHTHI, HEOOXOAUMBIE 11 BEUIBJICHHUS CUTYallUH yCIexa
B pELIEHHH TOX WIM MHOM MareMaTU4ecKoH 3a1auu;



YMEHHE I0JIb30BAThCA MAaTeMaTHYCCKUMU TEPMHUHAMHU UL PCIICHHUS y‘ICGHO-HO3HaBaTeIILHHX 3ajgad, a
TaK)X€ CTPOUTh COOTBETCTBYIOIIME pPEYEBBIC BBICKA3bIBaHWA Ha MareMaTH4€CKOM A3BIKC JUJIA
BBICTpanBaHUA MaTeMaTH4YeCKOH MOZENH;

YMETBb CTPOUTH MaTeéMaTH4ieCKUe MOZAENIH C IIOMOIIBIO COOTBETCTBYIOLICTO IporpaMMHOIO obecrieueHus,
CEpPBUCOB CBOOOHOIO OTAAJIEHHOIO A0CTyna;

YMEeTh TPaMOTHO W YETKO, coracHo mpaswiaMm odopmiieHns KWMM-a OI'D 3aHOCHTE MOJNY4YeHHBIE
Pe3yJIBTaThI - OTBETEL

IIpeomemnwie pesyiomamol.

(dopMUpOBaHKe HABHIKOB MOMCKA MATEMAaTM4ECKOrO METOAd, alropuTMa H MOMCKA PEIIeHHS 3ajaid B
cTpykType 3anad OI'D;

(opMHpOBaHye HaBbIKa PELICHHUs ONPE/IEICHHbIX THIIOB 33124 B CTPYKTYpe 3a/a4 oro;

YMEHHUE pa60TaTL ¢ Ta0auIaMM, CO CXeMaMHU, C TEKCTOBBIMHU JaHHBIMU; YMETH npe06pa30135maTL 3HAaKU U
CHMBOJIBI B JI0Ka3aTeIbCTBaX U MPUMEHAEMBIX METOAAaX I pCIICHUA 06p830BaTeJ'ILHLIX 3a1a4,

YME€HHE TPUBOAUTE B CHCTCMY, COIIOCTAaBJIATD, obobmare u AHAJIU3UPOBATh PIH(I)OpMaLII/IOHHBIe
KOMITOHEHTBI MaTeMaTU4YECKOro XapakTepa U YMETb IPHUMEHATH 3aKOHBI M IMpaBWiIa I PEIICHHS
KOHKPETHBIX 3a1a4,

yMEHHE BBUIENATh DIABHYI0 M HM30BITOYHYIO HH(OpMAIMIO, TPOM3BOAMTE CMBICIOBOE  CXKATHE
MAaTeMaTHIeCcKiX (akToB, COBOKYMHOCTH METOZOB M CNOCOGOB PEUICHHS; YMETb NPEACTABIATE B
CIIOBECHOH (JOpME, HCTIONB3ys CXEMBI M Pa3NIAYHbIe TaGIMLEL, FPAQUKY ¥ 1UArpaMMBI, KapTel MIOHATHH U
KJIacTepbl, OCHOBHBIE HJIeH 1 [UIAH PELIEHHs TOH WM MHOH MaTeMaTHieckon 3a1ad.

Tpebosanus K ypoSHIO NOO20MOBKU YHAUSUXCA

HartypaJbHble uncia. Jlpo6u. PanuonaibHble YHCIa

Buinycxnuk naywumcesi:

MIOHUMATh OCOOEHHOCTH JIECATUYHON CUCTEMBI CUMCIICHUS;
OINEpUPOBATH NTOHATHAMH, CBSI3aHHBIMH C AEIUMOCTBIO HAaTypaJIbHBIX YHCE;

BbIp@KATh UYMCA B OKBUBAICHTHBIX (opmax, BEIOHpad Hanbosee MOOXOMALIYI0 B 3aBUCHMOCTH OT
KOHKPETHO! CUTYalluH,

CpaBHUBATH U ynopsa04ruBaTh pauyoHaIbHBIC YHCIIA,

BBIIONHATh BBYHMCIEHWS C DAlMOHAIBHBIME YHMCIAMH, COYeTas YCTHBIE M IMHCHMEHHBIC pUEMBI
BBIYUCIICHMI, IPUMEHEHHE KAJIbKYIIATOPA,

MCIIONB30BATH TIOHSTHS ¥ YMEHHS, CBS3aHHbIE C MPOTIOPLMOHANBHOCTEIO BEIMYMH, MPOLCHTAMH, B XOIC
DelICHHs MAaTeMaTWyeckhX 3ajad M 3ajad U3 CMEXHBIX TNpPEIMETOB, BBINOJIHATE  HECJIOXKHbIE
MPaKTHIECKHE PaCYETHI.

JleificTBHTEJIbHBIE YHCIA

BuinyckHux HaQyYyumcAa.

HCIIOJIb30BaTh Ha4yaJIbHbIE IIPEACTABICHUS O MHOXXECTBE JEUCTBATENBHBIX YACE,

OIEpHUpPOBAaTh MOHATHEM KBaJpaTHOr'o KOpHA, TIIPUMEHATH €TI0 B BBIYUCJICHUAX.

AJreGpanyecKue BbIpaskeHHs

BuinyckHukHay4wumcs.:

ONepyUpOBaTh MOHATHAMH  (TOXIECTBOY, | (TOXJECTBEHHOE npeobpa3oBaHuey, pelark 3anaid,
coneprxamye OyKBeHHBIC IaHHBIE; pa6oTarh ¢ hopMyIaMu;




e BEHINONHAT NPe0OPa30BaHKs BEIPKEHHH, COAEPKAIIMX CTENEHHU C LEIbIMH IT0KA3aTeNIIMU 1 KBa{paTHbIE
KODHH;

e BBITNONHATH TOXIECTBEHHBIE MPE0Opa3oBaHKs PalOHAIBHBIX BBIPOKEHUH HA OCHOBE NPaBUIl NEHCTBUH
HaJl MHOTOYJIEHaMH 1 airebpandeckiMu JpoOsMHu;

e BELIIOJHATH Pa3/IoKeHHEe MHOTOYIEHOB HA MHOXKHUTEIIH.
‘YpaBHeHust

BuvinyckHuxk Hayyumcs.

® peuatb OCHOBHBIE BHbI palliOHAJIBHBIX ypaBHeHHﬁ C OIHOM HepeMeHHOﬁ, CUCTEMBI IBYyX ypaBHCHPIﬁ C
ABYMs IIEPEMEHHBIMU, ;

¢ [IOHUMaTh ypaBHEHHE KaK BaXHEWIIYI0 MaTeMaTHYeCKyl0 MOIenb I ONUCAHHUS U H3YYeHHUS
pa3HOOOpa3HbIX pealbHbIX CUTYalUi, pelIaTh TEKCTOBBIE 3aJaull alrebpandeckiuM METOIOM;

e [PUMEHATh rpaduyeckue NpeCcTaBIeHHs MU HCCIENOBaHHS ypaBHEHMH, WCCIIENOBAaHUS M PEIIEHHS
CHCTEM ypaBHEHHH C IBYMS IEPEMEHHEBIMH.

HepaBenctBa

Buinycknux Hayyumes:

¢ IIOHHMMATh ¥ NPHUMEHATE TEPMHUHOJIOTHIO 1 CUMBOJIMKY, CB3aHHBIE C OTHOLLICHUEM HEpPaBEHCTBA, CBOMCTBa
YUCJIOBBIX HEPABEHCTB,

® pelIaTh JIMHEHHbBIE HEPABEHCTBA C OJHOM NEPEMEHHON U UX CHCTEMBI; pelliaTh KBaJpaTHEIE HEPABEHCTBA C
OIOpOii Ha rpaduyecKue MpeACTaBIeHHS.

OcHoBHbIe nNoHATHSA. UnC/I0BbIE HPyHKIIUU

Buinyckuux nayyumcs.:

® [IOHMMATh U HUCII0JIB30BaTh q)yHKIII/IOHaJ'ILHBIe TNOHATHUA U A3BIK (TepMI/IHLI, CHUMBOJIMYECKHUE 0603Haqe1-m;1);

® CTpOWTH TpauKu 3IeMEeHTApHBIX (YHKIMH; MCCIeN0BaTh CBOMCTBA YHMCIOBBIX (YHKLMH Ha OCHOBE
U3y4eHHUs TOBEJIEHUS UX rpaduKkoB;

® MOHMMaTh QYHKIHMIO KaK BaXHEHIIYI0 MaTeMaTHYecKylo MOZENb I ONMCAHHsS MPOLECCOB M SBIECHHI
OKpY’KaIOIIEro MUpa, IIPUMEHATh QyHKIMOHAIBHBIN A3BIK [Isl OMMCAHKS ¥ HCCIIEOBAHHUS 3aBUCUMOCTEM
Mex Iy QU3M4ecKMH BETHYMHAMY.

OnucareabHast CTATHCTHKA

Buinycknux nayyumes:

® HCIMOJB30BaTh MPOCTEHIINE CIIOCOOB! PEACTABIEHHS U aHAM3a CTATUCTUYECKUX JAHHBIX.
Cay4aiiHble COOBITHSI M BEPOSITHOCTD
BoinycKHHK Hay4YHTCS

® HaxXOAUTh OTHOCHTEJIBHYIO YaCTOTY U BEPOSTHOCTD CIy4aiHOro COOBITHS.

Kom6unaTopuxka

® DBBIMYCKHMK Hay4yMTCs peliath KOMOWHATODHBIE 3a4a4d Ha HAXOXKIEHHE uKClia OOBEKTOB WM
KOMOMHALHHA.

Harnsinnas reomerpust

Buinyexnux nayuumesi:

® pacro3HaBaTh Ha YEPTeXKaX, PUCYHKAX, MOLENIAX U B OKPYXKAIOIIEM MUPE IUIOCKHE M MPOCTPAHCTBEHHBIE
reoMeTpUYeCcKUe QUTypBI;

® pacro3HaBaTh pa3BEPTKH KyOa, NPSIMOYTOILHOIO MapalleNienunea, paBUIbHOA HPaMHIbI, IMTHHADPA




Y KOHyca,;
CTPOUTH Pa3BEPTKHU Kyba ¥ NPAMOYToIbHOIO Mapajuiesenurne/a;

OIIpefeNaTh TO JMHEHHBIM pasMepaM pa3BEPTKH (UIypel JHMHelHble pasMepsl CaMod GHIyphl H
Hao00poT;

BBIYHCIIATE 00bEM MPsIMOYTOJIBHOTO MapaJuICIICIMIICAA.

I'eomeTrpuyeckue GUrypsl

BuinyckHuK HaQyyumcs.

I0JIB30BAaThCS SI3BIKOM TE€OMETPHUH IJIA onncanI MPeIMETOB OKpYXXarollero Mupa H UX B3aHUMHOIO
PacIioIoKEHHS,

pacro3HaBaTh U H300paXaTh Ha YEPTEXKAX U PUCYHKAX NFEOMETPUIECKHE Gurypsl ¥ X KOHQUIypaluy;

HAXOIWTh 3HAYEHHS [UIMH JIMHENHBIX 3MEMEHTOB QUIyp W MX OTHOLICHHS, FPAIyCHYIO MEpy yIJIOB OT 0°
1o 180°, IpUMeHss ONpe/ieNeHus, CBONCTBA U TMPU3HAKM (UIYp M UX SEMEHTOB, OTHOLICHHUS ¢uryp
(paBeHCTRO, ONO6HE, CHMMETPHIL, IIOBOPOT, NapaJlIeIbHEIH IIepeHoC);

OIIEPUPOBaTh C HAYATBHBIMU MOHATHAMU TPUTOHOMETPUH M BBITIOJHATH 3EMEHTapHBIC Olepaliii Hall
(GYHKIUAMH YIJIOB; ;

pelIaTh 337241 Ha IOKa3aTe/IbCTBO, ONUPAsiCh Ha M3y4CHHbIE CBOHCTBA ¢uryp ¥ OTHOIIEHHH MEXIy HUMH
¥l IPUMEHsIs H3yUEeHHBIE METO/IbI I0Ka3aTeIbCTB;

pelnaTh HECIOXKHBIE 33/[a9U Ha [OCTPOCHHE, MPUMEHsIS OCHOBHBIC AJITOPUTMEI MIOCTPOEHHs C ITOMOIIBIO
LUPKYJIS ¥ TMHEWKH,

peuiarb HpOCTCﬁIHHS IUIaHUMETPUYCCKUE 3a71a91 B NpOCTPaHCTBE.

I/Ismepe}me reoMeTpu4eCKHX BEJIHIHH

BuinyCKHUK HAQYYUMCcA.

HCIOJIBL30BaTh CBOMCTBA M3MEPEHUS [JIHH, [IOIane# u YIJIOB MpH PEICHHHA 330a4 Ha HaXO0XIACHHC
JUIAHBI OTPE3Ka, JUTMHBI OKpY>XHOCTH, [JIMHBI IYT'A OKPY>XHOCTH, rpaaycmﬁ MEpEI yIiia,

BBIUMCIIATE ILIOLIAAM TpPEYTrOJbHHUKOB, MPAMOYT'0JIBHUKOB, napajyjieiorpaMMoB, Tpaneum‘«'l, KpyTroB H
CEKTOPOB;

BBIYMCIIATH JJIMHY OKPYKHOCTH, JIHHY JYTH OKPYKHOCTH;

BEIYMCIISTS [UTMHBI IMHEWHBIX 3JIEMEHTOB (DUIyp U UX YIIIBI, HCIIONB3YS dopMyIBI JTTMHBI OKPYXXHOCTH U
JUTMHBI ZYTH OKPYXHOCTH, GOPMYIBI IUIomane# guryp;

pelllaTh 3aa4d Ha JIOKa3arelIbCTBO C HCIIONB30BAHHCM dopMys JUIMHEI OKPY)KHOCTH M JUTMHBI Ay
OKpy>kHOCTH, GopMyr TIomanei Guryp;

peuiatb MpaKTAYECKUE 3anadu, CBsI3aHHbIE C HaXOXKIACHUEM I'€OMETPHYICCKUX BEJIMYUH (I/ICHOJIBBYH npu
HEOOXOIUMOCTH CIIPaBOYHUKH U TEXHUYCCKHUE cpencma).

KoopauHaThl

BuinyckHuk Hay4yumcs.

e BBIYHCIATH JJIUMHY OTPE3Ka II0 KoOpAauHaTaMm €ro KOHILIOB; BEIUUC/IATE KOOPAUHATBI CepeMHbI OTPE3Ka,;

® JCIIOJIB30BaTh KOOp,HPIHaTHBIﬁ METOo[ I U3YHCHHA CBOMCTB IIPAMBIX U Opr)KHOCTCﬁ




CopepxxaHue Kypca

«IIpaKTHKO-OpHEHTHPOBaHHBIE 3aaaHus» OTpaboTka 3ana4 Ne 1-5 KM OI'D.

TabmuuHoe W rpaduyeckoe NpeACTABICHHE [aHHBIX, IUIAaH M CXEMa, M3BJIECYEHHE HYXHOH HHGOpMALUH.
W3MeHUMBOCTh NpH H3MEpeHUsaX. Pemaromue npaBuiaa. 3aKOHOMEPHOCTM B M3MEHYMBBIX BEIHYMHAX.
Brunciienns ¥ npeobpa3oBaHue BenuuyH. MccnenoBanue NPOCTENIINX MATEMaTHYECKUX MOZIENIEH.

«Brpruncienust u npeodpa3zoBanus». OtpaboTka 3anad Ne 6 KM OI'S.
Melicmeusn c HamypanbHIMU YUCIAMU

CrnoxeHHe M BBIYMTaHHE, KOMITIOHEHTHI CIOXEHHUS M BBIYATAHHSA, CBSA3b MEXAYy HUMH, HAXOXIACHUC CYMMBI U
Pa3sHOCTH, UBMEHEHUE CYMMBI U Pa3HOCTH IMPU USMCHEHUU KOMIIOHCHTOB CJIOXKCHHA U BIYUTAHUA.

YMHOXEHUE U OEJIEHUE, KOMIOHEHTEI YMHOXEHUS U OCJIICHUS, CBA3b MEXAY HUMH, YMHOXXCHHE U CIIOXCHHE B
CTOJ'I6PIK, JCJIEHUE YI'OJIKOM, IIPOBEPKA pE3ybTaTa C IOMOIIBIO IIPUKUIKH U O6paTH01"O JEeHCTBHS.

Yucnoesle gvipasiceHun
YuciioBoe BEIPOXEHUE U €10 3HaYeHHE, TOPS0K BBHIIOMHEHHS AeHCTBHIA.
Apobu. Obsiknoeennsie Opobu

Mo, 4acTb, ApOOHOE YHCIIO, APOOb. JIpoGHOE YHMCIO Kak pe3ynsTar AesieHus. [IpaBHIbHEIE U HElpaBHIIbHbIE
Apobu, cMemmaHHas Apobb (CMEIIaHHOE YHCIIO).

3anuch HaTypalbHOIO YKCNia B BUIE APOOH C 3aaHHBIM 3HaMeHaTeNeM, MpeobpasoBaHke CMEMAaHHOH Apobu B
HENPaBUIIBHYIO Jpo0b U HA000pPOT.

[IpuBesenue npobei x o6meMy 3HaMeHaTeo. CpaBHeHHE 0OBIKHOBEHHBIX ApoGeii.

CroxeHnne 1 BeIYATaHHE OOBIKHOBEHHBIX Ipo6el. YMHOXEHHUE U eeHie OObIKHOBEHHBIX APOGeii.
Apudmetnyeckue NeHCTBHA CO CMEIIaHHBIMU APOGAMH.

ApudmeTnyeckue AeHCTBHSA C APOOHBIMH YKMCIAMH.

Cnocobbl payuonanu3ayuu 6bIMUCIeHUTl U UX NPUMEHEHUE NPU 8LINOTHEHUU Jeticmauil.
Hecamuunsie Opobu

IIpeobpasoBarue AecATHYHBIX ApoGelt B OOBIKHOBEHHble. CpaBHEHWE AECATHUHBIX Apobeil. CrokeHHe M
BbIYMTaHUE ACCATHYHBIX ApoGed. OKpyrieHHe AecATHYHBIX ApoGedl. YMHOXKEHME M [IeNleHHE AeCSTUYHBIX
Apobeit. [Ipeobpasosanue obbikHoBeHHbIX Opobeii 6 decsimuynsie Opobu. Koneunvie u beckoneunsie decamuynble
Oopobu.

Yucna. PayuonansHsle yucna

MHoxecTBO pauuoHanbHBIX uMcen. CpaBHeHHWe paUMOHAIBHBIX uMcen. JeficTBus c palMOHAIEHBIMU
qucnamu. Ilpedcmaenenue payuoHanbHo20 Yucia 0ecsmuyHoil Opobuio.

Apobno-payuonanshoie evipascenus

IIpeobpasoBanne ApOGHO-IMHEHHBIX BBIDKEHHH: CIIOXKEHHE, YMHOXeHHe, AeNeHue. Arcebpauyeckas Opobb.
Coxpawenue anzebpauseckux opobeii. Ilpusedenue anzebpauyeckux dpobeii x obuemy 3namenamenio. [eticmeus
¢ anzebpauyeckumu OpobAMU: CNIOJCEHUe, BolYUMAHUe, YMHONCEHUE, OelleHuUe, 8036e0eH e 6 CIeneHb.

«/leiicTBUTENbHBIE YHCAa». OTpaboTka 3anay Ne 7 KM OI'D.
Payuonanshsie yucna

W3o0pakenne 4ucen Ha YHCIOBOI (KOOPAUHATHO#) MpPSMOiL. Cpasrenne uncen. Moxynb ynciia, reoMeTpHuecKas

MHTEpIIpETAlUsd MOAYJIS YHUCa. HeﬁCTBI/Iﬂ C IIOJIOXKUTEJIBHBIMU U OTPHIIATEJIbHEIMU YMCJIaMH. MHOXECTBO LEeJIbIX
YHUCceJl. £




Koopounama mouku

OCHOBHBI€E TIOHSATHS, KOOPOUHAMHbLY JYY, pACCMOAHUE MedxcOy moykamu. Koopounamer mouxu.
HppayuonanvHsle uucna

[MoHsATHe UPpALMOHANBHOIO YKcia. PacriosHaBaHKe UppalliOHAIBHBIX YUCEIT.

MHooicecmeo Oeticmeumenvhbix Yucel.

«IIpeoﬁpasoBzilme anre6panyecKux BhipaxeHuit». OTpaboTka 3anad Ne 8 KM OI'D
Hppayuonansusle uucna

[NoHsATHE HppaUMOHATBPHOrO 4Hcna. PacnosHaBaHue HppalMOHATBHBIX YHCEI. [Mpumepbl [10Ka3aTeNbCTB B
anrebpe. Jeticmeus ¢ UuppayuOHANbHIMYU YUCIAMU. YMHOJICEHUE, oenerue, 6036e0eHUe 8 CmeneHo.

Mnooicecmeo Oeticmaumenvhbix Yucen.

«YpaBHeHusi U HepaBeHcTBa». OTpaboTka 3amad Ne 9 KM OI'S.

Pasencmea (

YucinoBoe paBeHCTBO. CBOKCTBA YHCIOBBIX PABEHCTB. PaBEHCTBO € IIEPEeMEHHOM.
Ypasnenusn

TIoHsITHE ypaBHEHUS U KOPHSI ypaBHeHus. [Ipedcmasnienue 0 pagHOCUNbHOCMY yPaBHEHU. Obnacmu onpedenenus
ypasuenus (06nacms QONYCMUMbIX HAYEHULE NEPEMERHOU).

Jluneiinoe ypasHenue u e20 KOpHU

Pelienne NMHEWHBIX ypaBHeHuH. Junetinoe ypasnenue c napamempom. Konuwecmeo KOpHell JUHeUHo20
ypasnenus. Pewenue nuneiinblX ypasHenutl ¢ napamempom.

Keadpammoe ypasHeHue u e20 KOpHU

KBanpatHsle ypaBHeHus. HeroHble KBaJpaTHble ypaBHEHHS. [IMCKPUMUHAHT KBA/PATHOr0 ypaBHCHUA. ®opmyna
KOpHEH KBaj[paTHOTO ypaBHeHwus. Teopema Buema. Teopema, obpamuas meopeme Buema. Pemnenue KBaJpaTHBIX
ypaBHEHHii: HCIIONB30BaHHe QOPMYIIbI ISl HAXOXKACHHS KOPHEH, 2paghuneckuii MemoO peuleHus, pasiodxceHue Ha
MHOdCUmenu, nodbop KopHeii ¢ uchonv3o6anuem meopemvl Buema. Konuvecmeo KOpHell K8aOpamHo20 ypagHeHus.
6 3agucumocmu om e20 OUCKpumuHanma. Bukeadpamuvie ypasHeHus. YpasHenus, céoOumbvle K JIUHEUHbIM U
keadpammuvim. Keadpamuvle ypasHeHus ¢ napamempom.

/JlpobHo-payuonanbHbie ypagHeHUA
PeleHue poCTeHIMX APOGHO-THHERHBIX ypaBHEHHH. Peuierue OpOGHO-pAYUOHANbHBIX YDABHEHU.

Memoovt pewenus ypasHenuil. memoObl PABHOCUILHBIX npeobpasosanutl, Memod 3ameHbl NepeMeHHOT,
epagpuueckuii memod. Henonv3oeanue c60ticme GyHKYuli npu peudenuu YPasHeHUil.

JAD =a AR =Jg
Ipocmetiuue uppayuoHabHble YyPAGHEHUs 6UOA s J J‘d .

VYpasnenus euoa X =a .Ypasuenusa 6 yenvix uucnax.

«BeposiTHOCTH co0bITHI OTpaboTka 3ana4 Ne 10 KMM ora.
Cnyuaiinble coobimus

CrydaliHple ONBITHI  (3KCTIEDUMEHTBI), JNICMEHTApHbIC ciayudaiinple  coObiThs  (Mcxonel). BeposaTHOCTH
SMeMeHTapHbIX cOoObITHI. COOBITHS B Clly4aiHBIX JKCIEPUMEHTaX H 61aronpUATCTBYIOIKE OJIEMEHTApPHBIC
cOOBITHS. BepOATHOCTH Ciy4aiHBIX COOBITMH. ONBITEI C PaBHOBOSMOXHBIMH 3IIEMEHTapHBIMH COOBITHAMH.
Knaccudeckue BEpOSATHOCTHBIE OMBITEI C HCIIONB30BAHUEM MOHET, KyOUKOB.

«@ynknun u rpagukmy», Otpabotka 3anas Ne 11 KM OI'3.




Dynxkyuu
Ilonamue @ynkyuu

JlexapToBBl KOOpAMHATHI Ha IUIOCKOCTH. DopMUpOBaHME IIPEICTABIECHMH O METalpeaMEeTHOM IOHATUU
«koopauHaTbl». Criocobb! 3amanus (GyHKLUMA: aHAIUTHYECKHH, rpapuueckuil, Tabnuuneii. I'padux dyHKIMY.
[Ipumepsl (yHKIWMH, MOTyYaeMbIX B NPOLECCE MCCIEAOBAHMA Pa3IMYHBIX PEATbHBIX NMPOLECCOB M PEIIEHHS
3anad. 3Hauenue (yHkuuM B Touke. CBoicTBa (yHKUHMIi: 06NacTh OmMpeneNneHus, MHOXXECTBO 3HA4YEHUH, HYIH,
IPOMEXYTKH 3HAKOIIOCTOSHCTBA, YemHoCmy/HeuemHocmy, IPOMEXKYTKY BO3PAaCTaHUs U yﬁmBaHpm Haubonbllee 1
HauMeHblee 3HaueHus. Vcenenosanue GQyHKIMH 1O ee rpaduky.

Juneiinaa @ynkyun

CsoiictBa U rpaduk nuHeiiHONH dyHKIMH. YrnoBod koaddunueHT npsmoi. Pacnonoxenue rpaduka muHeiHOM
(GyHKIMH B 3aBUCHMOCTH OT €€ yIVIOBOro ko3(@uuueHTa H cBOOOJHOrO uieHa. HaxoowcoeHue kosg@uyuenmos
JUHeUHOU QYHKYUU No 3A0aHHBIM YCIO0BUAM: NPOXOMCOeHUe NpAMOl Yepe3 08e MOYKU C 3A0AHHLIMU
KOOPOUHAMamu, NPoXoxicOerUe NPAMOT Yepe3 OaHHYI0 MOYKY U NAPANENbHOY OAHHOU NPAMOT.

Keaopamuunas gyynxyun

CaoiicTBa u rpaduk kBajgparnyHoit ¢yHkuuu (mapabona). IJocmpoenue epaguxa k8adpamuyHol GYyHKyuu no
moykam

Ob6pamnas nponopyuoHanbLHoCMy

y= Kool ik
o Xy 7 s

CgoiicTBa QyHKLIUH X x . ['unepborna.

«IIocaenoBaTeIbHOCTH H nporpeccun» Otpabotka 3anay Ne 12 KM OI'S. (1 yac).
Ilocnedosamenvrocmu u npozpeccuu

Yucnosas II0CJIEI0BATENBHOCTE. [Tpumepsl YHCIIOBBIX 110CJIE0BATENBHOCTEH. beckoneunsie
NOCJIeIOBaTeNbHOCTH. ApHdMeTrdeckas Hporpeccust U ee cBoiictBa. ['eomerpuueckas mporpeccus. Qopmyna
06wez0 unena u CyMmul 1 Nepevix 4eH08 apuphmMemuyecKol U 2eoMempuiecKol npozpeccuil

«YmncioBble H OyKBeHHbIE BbipaxkeHus». OTpaboTka 3amaq Ne 13 KM OI'D.

Yucnogsle u OyKGeHHbIE BbIPAICEHUA

BripaxkeHne ¢ nepeMeHHOH. 3HaueHue BeIpakeHUs. [1o1cTaHOBKA BEIpOXKEHUIT BMECTO IIEPEMEHHBIX.
I]ensie evipasicenusn

CreneHp C HaTypaJbHBIM IIOKa3aTeleM U ee cBoiicTBa. IIpeobpa3oBaHus BBIpaKEHH, COAEPKAIIUX CTENEHHU C
HaTypaJIbHBIM [10Ka3aTeleM.

Onnounen, mHorowieH. JIeHCTBHMA C OJHOYIEHAaMH M MHOTOWIEHaMHU (CIOXKEHHE, BBIYUTAHHE, YMHOKEHHE).
@opMyNbl COKPAlIEHHOIO YMHOXEHHMSA: pa3sHOCTh KBAJpaToB; KBagpaT CyMMBlI M pa3sHOCTH. Pasjoxedue
MHOIOYJIEHa HAa MHOXXMTENIM: BHIHECEHHME OOIIEro MHOXMTENS 3a CKOOKH, rpyNIMpOBKa, MpUMeHEHHE (GopMyIt
COKpAIlleHHOr0 yMHOXeH!s. KBagpaTHBIi TpexuieH, pa3jioxkeHUe KBaApaTHOTO TPEXWIeHa Ha MHOXHTEH.

«IIpakTHYyeckue pacyersl no ¢popmyaam» Otpabotka 3amay Ne 14 KUM OI'D
BripaxxeHue ¢ nepeMeHHoOM. 3HadeHue BeIpaxkeHus. [1oncTaHOBKa BBIpXKEHHH BMECTO IEPEMEHHBIX.
Ilenvie evipasicenun

Crenenp ¢ HaTypaibHBIM IOKa3aTejeM M ee CBOHCTBA. IIpeobpasoBaHus BBIpKEHHH, CONEPKALIUMX CTENEHH C
HaTypalbHBIM II0Ka3aTeseM.

OnHousteH, MHOrowiIeH. JIeHCTBUS C OJHOWIEHAMH H MHOTOWIEHaMH (CIIOKEHHE, BBIYMTAHHE, YMHOXEHHE).
DopMyIBl COKPALIEHHOTO YMHOKEHHS.

«Cuctemsbl HepaBeHCeTB». OTpabotka 3amay Ne 15 KM OI'D.

Cucmemsl HepageHcme




CHcTeMbl HEPaBEHCTB C OIHON IepeMeHHOM. PellleHMe CHCTEM HEPaBeHCTB C ONHOM IEepeMEHHOM:
JHHEMHBIX, k6adpamHuvix. 3006paxeHre pelieH:ns CHCTEMBI HEPABEHCTB Ha YHCJIOBOW MPSAMOM. 3alich pelleHus
CHCTEMBI HEPaBEHCTB.

«Teomerpuyeckue purypsl. Yrasn. Orpabotka 3anaq Ne 16 KUM OI'S.
Benauuunot

Benwmuuna yma. I'pagycHas mepa yria.

TpeyzonvHuk

CBoiicTBa paBHOGEIPEHHOTO TpeyroJlbHIKa. BHemnuit yron TpeyronbHika. CyMma yIioB TpEYrolbHHKa

«eomerpuueckne purypsel. JauHb. OTpa60Tka 3agag Ne 17 KM OI'D
Duzypol 6 2e0MEMPULL U 8 OKPYHCAIOUeM Mupe

TeomeTpudeckas (urypa. BHYTpeHHss, BHELIHs 001acTH durypsl, rpaHuna. JIMHEE M 00IacTH Ha IUIOCKOCTH.
Brimykias W HeBbimykias ¢urypsl. [Inockasd u Hemiockas duryper. [Tonstie BenuuuHel. JlnvHa. M3mepenue
JUTMHEL. EIVHALE! U3MEPEHUs JIJIHHBI

Bhle/ieHre CBONCTB 06bekToB. POPMUPOBAHHE MPEICTABIEHHH O METaNpPEAMETHOM NMOHATHH «durypay. Touka,
OTpe3oK, TpAMas, Jyd, JOMaHad, IJIOCKOCTb, yroi, OMCCeKTpuca yrma M ee CBOMCTBA, BUABI YIJIOB,
MHOTOYTOJIBHUKH, OKPYXKHOCTB H KPYT. :

OceBasi CHMMETpHS TeOMETPHIEeCKHX (uryp. LleHTpanbHas CAMMETPHS [€OMETPUIECKUX ¢uryp.

«ILnomaxs MHOroyroabHuKa». OtpaboTka 3ana4 Ne 18 KM oro
H3mepenua u 6b14UCTIEHUA

ITomamy. DopMysbl MIOL@M TPEYroNbHIKa, Tapa/uiesiorpaMma i ero 4acTHbIX BH/IOB, Tpamenuy, (Gopmyina
Tepona, hopMyIta IIOMIAH BBITYKIOrO YeTHIPEXyTONbHAKA, opMyIIBI UIHHEI OKPYXKHOCTH H IUIOLIa/H Kpyra

«M3mepenus U BbraucieHus», OtpaboTka 3azad Ne 19 KM OI'S.

HS.MCPGHH}! U 8bI4UC]ICHUA

[Tnomany. q)OpMyJILI U1 TPEYroJIbHUKA, napajienorpaMmma 1 €ro 4acTHBIX BHJIOB, Tpall€luH, q)opMyna
IJIOLaAW BBIITYKJIOI'O YeThIpEXYT0JIbHUKA, (bOpMyJ'ILI IUIAHBl OKPYKHOCTH H IJIomaayu Kpyra. IInomane
MpaBUIIBHOI'O MHOI'OyroJIbHHKa.

Teopema  ITugaropa.  TpuroHOMeTpUYeCKue  COOTHOIICHMS B TIPSAMOYTONBHOM ~ TPEYTOJIBHHUKE.
TpuroHoMeTprudecKre QyHKIUHU yIia.

«Teopernueckue acieKkTb. OTpaboTka 32124 Ne 20 KM OI'D.

TeopeTHyeCKye aCIeKThl, TEOPEMBI, aKCHOMBI, OTPE/ICICHN, (bopMyJIBL, IEMMBIL.




TemaTHuyecKoe INIAHUPOBaHHE Kypca

Vsl (16)

PEILIArOT MIaHUMETPHYECKUE 3a/1a41 Ha HaXOXK/ICHUE
T€OMETPHYECKUX BEIHYHH (YIJIOB)

Ne Tewma 3aHATUA OCHOBHBIE BUIBI JEATEIBHOCTH yUalUXCs Kon-Bo
4acoB
/o (Ne 3apanus B KFIM)
1 Brruucienus u BrimonHsroT apudMeTHdecKie AeHCTBUS C 2
npeobpaszoBanus (6 3a1aHie  palUMOHAIBHBIMHU YHMCJIaMHU, BEIYUCIISAIOT 3HA9E€HUA
KHM) YHCIIOBBIX BBIDKEHHUM, IEPEXOIAT OT OXHOH (OpMBI
3alKCH YUCIIa K Jpyroi
2 JleticTBuTenbHBIe yncia (7) H3o06paxkaroT 9Kciia To9KaMy Ha KOOpJHHATHOU 2
IPSIMOM, CPaBHUBAIOT JEHCTBUTEIIBHBIE YUCTIA,
BBINIOJTHAIOT BBIYUCIIEHHUS ¥ IpeoOpa3oBaHus,
BBIIOJIHAIOT IPUKUAKY Pe3yNbTara BEIYUCICHHUH.
3 IIpeobpa3oBanus BEINMONHAIOT BBIYKUCIEHHUS U IpeoOpa3oBaHus 2
anre6pandyecKuX BEIpAXKEHUH  apU(METHYEeCKHX BBIPDKEHUH, IPUMEHSIOT CBOMCTBA
8) apu(MeTUIECKUX KBaPaTHBIX KOPHEH s
npeobpa3oBaHUs BEIPOKEHHI
4 YpaBHEHHUs ¥ HEPaBEHCTBA Pemarot nuHelHbIe U KBaipaTHbIE ypaBHEHHUS C OMHOM 2
® IIEPEMEHHOMN, HEPaBEHCTBA C ONHOMN NMEPEMEHHOM U UX
CHCTEMBI
5 Oynkiyu U rpaduku (11) CTposT ¥ uuTalOT rpadMKu pasmMYHbLl GYHKIMI, 2
YUTAIOT rpaduky GYHKIUH, OMKCHIBAIOT C MOMOILBIO
GbyHKIM pa3NnUYHBIE 3aBHCHMOCTH MEXIY
BEIMYMHAMHU, HHTEPIIPETUPYIOT rpaduKu
3aBHCHMOCTEN
6 YucnoBsle 1 OyKBEHHBIE BemonHsoT npeobpa3oBanus anreGpandeckux 2
BhIpakeHus (13) BBIPQKEHHM, HAXOAT 3HAYeHUsI OyKBEHHBIX
BEIP@XEHHH, OCYILIECTBIIAS HEOOXOIUMEIE
IIOICTAHOBKHU
7 IpaxTuyeckue pacyeTsl o OcywiecTBIAI0T pacyeTs! M0 GopMy/aM, BEIPAXKAOT 2
tdopmynam (14) - 3aBUCHMOCTH MEXAY BEIMYMHAMH, BEIYMCIISIOT
3HAYEHHs] YUCIIOBBIX BBIPKEHHU
8 IIpaKTHKO-OpHEHTHPOBaHHbEIE  BEINOMHSIOT BEIYUCIEHHS M IPe06pa30BaHus, 2
3aganus (1-5) OCYLIECTBIISIOT IPAKTUYECKHE PACUETHI, CTPOAT U
HCCIIEYIOT MAaTEMaTHYECKHE MOZIETH, HCTIOB3YIOT
NproGpeTeHHbIe 3HAHUS U YMEHHUs B IPAKTHYECKO#
JeATENBHOCTH
9 I'eomeTpuueckue GUrypsi. BbhInonHseT IefCTBUS ¢ FeOMETPHYECKMMHU GHUrypamH, xf 2



10 ['eomeTpuyeckye GUrypsl. Pacno3HaroT reomeTprdeckie GUrypsl Ha INIOCKOCTH, 2
Jnuas (17) Pa3IHYaOT UX B3aMMHOE MTOJI0XKEHHE, H300paXkaroT
reoMeTpuieckue GUrypsl, perarT
IUTaHUMETPUYECKHE 3a/ladyl Ha HAXO0XICHUE
reOMETPUYECKUX BEJIUYHH (IJIMH, YIVIOB)
11 [Inomank MHOrOYroJIbHUKA Pacno3Harot reoMeTpuieckue GUrypsl Ha II0CKOCTH, 2
(18) peLIAOT IITAHUMETPUYECKHUE 3a/1a91 Ha HAaXOXK/IEHHE
reoMeTpHYECKUX BEJINYMH (IUToLaneii),
OCYIIECTBIISIOT pacyeTsl 1o GopMyam
12 V3aMepeHys ¥ BBIYUCIICHHS OrnpenensoT KOOPAUHATEI TOUKH ILIOCKOCTH, 2
(19) MIPOBOJAT ONEpaLliy HaJl BEKTOpaMH, BEIYUC/IAIOT
JUTHHY ¥ KOOPZIMHATEI BEKTOPA, YOI MEXIY
BEKTOpaMH, CUHYC, KOCHHYC ¥ TAHI'€HC yIia
13 Teopernyeckue acniektsl (20) IIpoBoAAT HOKa3aTeIbHBIE PACCYXIEHUS, OLCHUBAIOT 2
JIOTHYECKYIO ITPaBUIILHOCTD PACCY KICHUH,
Pacro3HAOT OIIHOO0YHBIE 3aKITIOYEHHUSA
14 CucreMsl HepaBeHCTB (15) Pemaror ypaBHEeHUs1, HEPABEHCTBA M X CHCTEMBI, 2
15 BeposTHocTs cobbrtuii (10)  HaxomsiT BepoATHOCTB CITyqalfHBIX COOBITHI B 2
MPOCTEHIINX pacyeTax
16 [TocnenoBaTenbHOCTH U Pacno3HaroT apuMeTUIECKUE U TEOMETPUIECKHUE 2
nporpeccud (12) MPOrPECCUH, PEIIAIOT 3a/1a4¥ C IPUMEHEHHEM
(opMyIbl 0611ero WieHa H CyMMBI HECKOJIBKUX
YJIEHOB IPOrPECCUH
17 Pa6ora c KUM (uacts 1) 2
Hroro 34







