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C YU4€TOM aBTOPCKOU MporpaMMsbl Juis 0011e00pa30BaTe/IbHbIX opranu3aiuii T.A.
bypmMmucrpoBoit «Anredpa. CoOopHHK pabodmx ImporpaMm 7-9 kimacchel.y M.:
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1.I1ossicHUTEIBLHAA 3aNMUCKA
1. 1 HopmaTuBHBIEC aKThI M y4€OHO-METOIUYECKHUE TOKYMEHTBI

Jlannast paboyasi mporpamMma 1o MaTeMaTuke JUist 7-9 Ki1acCoB ONpeaeIsieT
coJiepKaHue 00pa30BaHUs ONPEECICHHBIX YPOBHS U HAIIPABIEHHOCTH Ha
OCHOBE 00513aT€JIbHOI0 MUHUMYMa COJIEPKAHUS C YYETOM MaKCUMAJIbHOTO
o0bemMa yueOHOM Harpy3ku 00yJaromuxcsi, OpHeHTUPOBaHA Ha yJarmuxcs 7-9
KJIACCOB U PEAIM3YETCSI HA OCHOBE CIIENYIOIIEH HOPMAaTUBHO-METOANYECKON
JIOKYMEHTaIlUU:

[Ipennaraemast pabouasi mporpaMmMa npeaHazHadeHa st 7-9 Kiaccos
00111e00pa30BaTeNbHBIX OPraHU3alMi U COCTaBJIEHAa HA OCHOBE HOPMAaTUBHBIX
JOKYMEHTOB:

1. TpebOoBaHuii Kk pe3yapTaTaM OCBOCHHS 00pa30BaTEIbLHON MPOrpaMMBbI
OCHOBHOT0 00111eT0 00pa3oBaHus, peacTaBieHHbIX B DenepanbHOM
rocyJIapCTBEHHOM 00pa3oBaTEILHOM CTaHapTe 00111ero oOpa3oBaHus
BTOpOTO NoKkojeHus (2021).

2. TlpumepHOii MporpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHMsI Kak o
MaTeMaTUKe KaK MHBApPUAHTHOM (00s3aTEIbHOMN) YacTh y4eOHOTO
Kypca (2021).

3. OcHOBHOI1 00pa30BaTeNIbHOI MporpaMmMa OCHOBHOT'O OOLIETO
o0Opa30BaHMsI MyHUIIMIIAIIBHOTO aBTOHOMHOI'O 0011€00pa30BaTeIbHOrO
yUpexaAeHUs cpeiHel 001eodpazoBarenbHOM Kokl No 1 umeHu
H.N. Konaparenko.

4. ABTOpCKOM MporpaMMsbl 1Jisi 00111e00pa30BaTEeNbHBIX OpraHu3aIui
T.A.BypmuctpoBoii «Anrebpa. CoopHUK pabouux mporpamm 7-9
kiaccbl.» M.: [Ipocsemienne, 2018 -96¢, «I'eomerpusi. COOpHUK
pabounx nporpamm 7-9 kiaccel.» M.:IlpocBemenne,2018, coznanHoi
B COOTBETCTBUU C TpeboBaHusIMU DenepaibHOI0 TOCYIapCTBEHHOTO
00pa3oBaTEILHOIO CTaHapTa OCHOBHOI'O O0IIEro 00Opa3oBaHuUsl.

5. IlporpamMmbl BOCIIMTaHUSI aBTOHOMHOT'O 00111€00pa30BaTEIbHOTO
YUpEKICHUS cpeaHelt o01eo0pa3oBaTesibHON MIKOJIbI Ne 1 uMeHu
H.N. KonngpareHnko.

Pab6oune mporpaMMbl OCHOBHOT'O OOIIIET0 0Opa3oBaHus 110 MaTeMaTHKE
COCTaBJIeHbI HAa OCHOBE DyHIAMEHTAIILHOTO SiIpa CoAep KaHuUs 00IIIeTro
oOpazoBanus u TpeboBaHMIl K pe3yJbTaTaM OCBOCHUSI OCHOBHOM
00111e00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus,
npeacTaBieHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM
cTaHjapTe oliiero ooOpazoBaHus. B HUX Take yUUTBHIBAIOTCS OCHOBHBIE UJICH U
nostokeHust IIporpamMmel pa3BUTHS M JOPMUPOBAHUS YHUBEPCAITBHBIX YICOHBIX
JEeUCTBUH IS OCHOBHOTO 00111eT0 00pa3oBaHus.



1.2. llenu u 3a1a4n MaTeMaTUYECKOro 0Opa30BaHus B IIKOJIE

Co3HaTenpHOE OBJIAJICHNE YUAIIMMHUCS CUCTEMOM anreOpanyeckux 3HaHUK U
YMEHHUM HEOOXOAMMO B TTOBCETHEBHOM KU3HM JIJII U3YUYCHUS CMEKHBIX
JTVCHUIUIMH U MPOJIOJDKEHUS 00pa30oBaHusl,

[TpakTHdeckas 3HaUUMOCTh IIKOJIBHOTO Kypca ajareopbl 00yCIoBICHA TEM,
4yTO €€ 00BEKTOM SIBISIOTCS KOJINUECTBEHHBIE OTHOIICHHUS JEHCTBUTEIBHOIO
Mupa. MaremaTudeckasi HoOAroToOBKa HE0OXoAMMa Jisl TOHUMAaHUS IPUHITUIIOB
YCTPOMCTBA U UCTIOJB30BaHUS COBPEMEHHON TEXHUKH, BOCIIPUATUS HAYUHBIX U
TEXHUYECKUX MOHATHUN U uaer. MaTtemaTuka sBJISIETCS SI3bIKOM HAYKHU U
TexHUKHU. C €€ MOMOIIBI0 MOACTUPYIOTCS U U3YUYAIOTCS SBJICHUS U MIPOIIECCHI,
MPOUCXOIAIINE B IPUPOJIE.

Anre0pa SBISETCS OJTHAM U3 OTIOPHBIX IIPEIMETOB OCHOBHOM IITKOJIBI: OHA
obOecrieurBaeT U3yUYCHHUE APYTUX TUCHUILUIMH. B mepByro ouepeab 3TO OTHOCUTCS
K MpeJIMETaM €CTeCTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTHU K ¢u3uke. Pazputue
JIOTUYECKOTO MBINIJICHUS YYaIIUXCs IPU 00y4eHUH ajaredpe crocoOCcTByeT
YCBOCHHIO MTPEAMETOB TYMaHUTAPHOTO LKKJA. [I[pakTuueckre yMeHHs U HaBBIKU
anreOpanyecKoro xapakrepa He0OX0UMBI ISl TPYJ0BOH U IIpodeCcCHOHAILHON
MOJATOTOBKH IIKOJBbHUKOB.

PazBuTHe y yyanuxcs npaBUWIbHBIX IPEACTABICHUN O CYIITHOCTH H
MPOUCXOXKJICHUH AJIreOpandecKkux adCTpakiuii, COOTHOLIEHUH PEaTbHOTO U
UJICAIBHOTO, XapaKTEPE OTPAKEHHUS MATEMATUUYECKON HAYKOW SIBICHUMN U
MPOIIECCOB PEATBLHOTO MUPA, MECTE AJIreOphl B CUCTEME HAYK U POJIH
MaTeMaTHYECKOT0 MOJICIUPOBAHUS B HAYYHOM MO3HAHUU U B TIPAKTUKE
criocoOCTBYET (POPMUPOBAHUIO HAYUHOTO MUPOBO33PEHHUS yUaIIUXCA U KAYECTB
MBIIIUICHUS, HEOOXOUMBIX JJI aIaTallid B COBPEMEHHOM MH(OPMAIIMOHHOM
oO11eCTBE.

TpeOys oT ydgammxcsi YMCTBEHHBIX M BOJICBBIX YCHUJIMN, KOHIICHTPAITUH
BHUMaHHs, aKTHBHOCTH Pa3BUTOr0 BOOOpaXeHHUsI, ajiredpa pa3BUBaeT
HPaBCTBEHHBIC YEPTHI TUIYHOCTH (HACTOMYMBOCTB, IIEJICYCTPEMIICHHOCTD,
TBOPYECKYIO aKTHBHOCTb, CAMOCTOSITCIIbBHOCTh, OTBETCTBEHHOCTD, TPY10JII00HE,
JTUCHUIUIMHY U KPUTUIHOCTH MBIIICHHS ) 1 YMEHUE apTyMEHTHPOBAHHO
OTCTauBaTh CBOM B3TJISAJIBI M YOCKICHHMS, a TAK)KE CIIOCOOHOCTh IPUHUMATH
CaMOCTOSITEJIbHBIE PEIICHUS.

N3yuenne anreOpsl, PyHKIIUMA, BEPOSITHOCTH U CTATUCTUKH CYILIECTBEHHO
pacuIupsieT Kpyro3op y4amiuxcs, 3HaKoMsI UX ¢ UHIYKIHUEH U TeTyKIUeH,
000011IeHneM U KOHKpETU3allMel, aHaJIM30M U CUHTE30M, Kjaccuukaiuen u
cucTeMaTu3aiueit, abcTparupoBaHueM, aHaJIOTHEH. AKTHUBHOE HCTI0JIb30BAHUE
3aJ1a4 Ha BCEX dTanax y4eOHOTo Mmpoiiecca pa3BUBaeT TBOPUYECKUE CITIOCOOHOCTH
IIIKOJILHUKOB.

N3yuenune anreGpsl Mo3BOISET GOPMUPOBATH YMEHUS M HABBIKU
YMCTBEHHOTO TpyJla — IJIaHUPOBAHKUE CBOCH PabOThI, MOUCK PAITMOHATBHBIX
nyTel e€ BBIIOJTHEHUS, KPUTHYECKYIO OLIEHKY pe3yibTaToB. B mpouecce
U3Y4YeHUS anreOphl MIKOJIBHUKHU JOJKHBI HAYYUTHCS U3JIaraTh CBOM MBICITH SICHO
1 MCUEPIBIBAIOIIE, JAKOHUYHO U EMKO, IPHOOPECTH HaBBIKK YETKOTO,



aKKypaTHOTO M TPAMOTHOTO BBIITOJTHEHUSI MATEMATUUECKUX 3AIUCEN.

Baxxnerieit 3a1adeit mKoJIBHOTO Kypca alnreOphl SBISETCS pa3BUTHE
JIOTUYECKOTO MBIIUIEHUS ydamuxcs, CaMmu 00beKThl MaTeMaTHUYECKUX
YMO3aKJIIOUCHUI U MIPUHSATHIE B aJireOpe MmpaBuiia X KOHCTPYUPOBAHUS
CIOCOOCTBYIOT (POPMUPOBAHUIO YMEHHUIN 0OOCHOBBIBATH U JIOKA3bIBATh
CYKJICHUS, TPUBOAUTH YETKHUE ONPEETICHUS, Pa3BUBAIOT JIOTHUECKYIO
WHTYULHIO, KPATKO U HATJISTHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHUX
MOCTPOCHUH U yJaT UX MpuMeHeHHto. TeM caMbiM anredpa 3aHUMaeT OJTHO U3
BEIYLIUX MECT B (POPMUPOBAHUN HAYYHO-TEOPETUUECKOTO MBIIIICHHUS
HIKOJILHUKOB. PacKpbIBasi BHYTPEHHIOIO TapPMOHHUIO MaTEMATHKH, POPMUPYS
NOHMMAaHUE KPaCOThl U U3SIIECTBA MATEMAaTHUYECKUX PACCYKJICHUM, anredpa
BHOCHUT 3HAYUTEIbHBIA BKJIaJ B 3CTETUYECKOE BOCIUTAHUE YUAITUXCS.

N3yuenne reomerpum B 7-9  Kiaccax — HaIlpPaBICHHO Ha JIOCTHKECHHE
CIEAYIOIIMX LIEJIEH

* OBJIaJICHUE CUCTEMOM I'€OMETPUUYECKUX 3HAHUN U YMEHUU, HEOOXOUMBIX
JUIsl TIPUMEHEHHsT B IPAKTHYECKOW JCATENBHOCTH, HW3YYEHHUS CMEXHBIX
JTUCLMIUINH, IPOJIOJDKEHUS 00pa30BaHuUs;

* UHTEJJICKTYyaJlbHOE pa3BUTHE, (OPMUPOBAHHME KAuyeCTB JIMYHOCTH,
HEOOXOJUMBIX YEJIOBEKY JUJIsl TIOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOILECTBE:
SCHOCTb U TOYHOCTb MBICJIM, KPUTHYHOCTb MBIIUICHUS, HHTYULHS, JOTHYECKOE
MBIIJIEHUE, JJIEMEHTBl aJITOPUTMHYECKOM KYJIbTYpbl, HPOCTPAHCTBEHHBIX
IPEACTABICHUN, CTIOCOOHOCTH K MTPEOIOJIEHUIO TPYAHOCTEH;

* BOCIHUTAHHUE KYJBTYpPbl JIMYHOCTH, MOHUMAHHE 3HAYMMOCTH TE€OMETPUHU
JUTSl HAYYHO-TEXHUYECKOTO IIporpecca.

* BbIpa0OTKAa YMEHHMI TMEpPEBOAUTh NPAKTUUYECKUE 3aJayd Ha S3bIK
MaTE€MaTUKHU;

JlononHuTeNbHO B pabouell MporpaMMe CTaBSITCS CJEAYIOIIME IEJu:
pa3BUTHE JIMYHOCTHU IIKOJBHUKA MOJATOTOBKA €r0 K MPOJOJIKEHUIO O0yUeHUs U K
camMopealli3alii B COBPEMEHHOM O0ILIECTBE.

IIporpamma omnpenensieT psa 3anad, peleHWe KOTOPBIX HAIpPaBJIEHO Ha
JOCTUKEHHE OCHOBHBIX II€JIeH OCHOBHOTO  OOIIEro MaTeMaTH4ecKOro
oOpa3oBaHUs:

— (QopmMHpoBaHME MOTHBAlMM HW3YYEHHs] TEOMETPUH, TOTOBHOCTU H
CIIOCOOHOCTH yYalllMXCSl K CaMOPa3BUTHIO, JIMYHOCTHOMY CAaMOOIPENEIICHHUIO,
MOCTPOEHUIO UHIMBUIyAJIbHOW TPACKTOPUU B U3yUEHUHU MTPEAMETA;

— (hopMHUpPOBaAHUE Y yUAIIUXCS CIIOCOOHOCTH K OpPraHU3alMKM CBOCH y4eOHOM
NEeATEIbHOCTH  TMOCPEJICTBOM  OCBOEHMSI  JIMYHOCTHBIX, TMO3HABATEIbHBIX,
PEryJIsSTUBHBIX 1 KOMMYHUKATUBHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUN;

— (QopMupoBaHue crneluU(PUUYECKUX [JIsi T€OMETPUM CTWJIEH MBIILICHUS,
HEOOXOJUMBIX JUIsl TOJHOLIEHHOTO (PYHKUHMOHUPOBAHUS B COBPEMEHHOM
o011ecTBe, B YaCTHOCTH, JJOTMUYECKOT0, AITOPUTMHUUECKOTO U 3BPUCTUYECKOTO;

— OCBOGHHE B XOJ€ H3YYEHHs TE€OMETpPUM CHEeUH(PUUECKUX  BUAOB
NEATEIbHOCTH, TAKUX KaK NOCTPOEHUE MATEMATHYECKUX MOJIEIIEH, BBIITOITHEHUE
WHCTPYMEHTAJIBHBIX ~ BBIYHUCIEHUM, OBJIAJCHHE CUMBOJHMYECKUM  S3BIKOM
peaMeTa u ap.;



— (opMupOBaHHUE YMEHUN NPEACTaBISATh UH(YOPMAIMIO B 3aBUCUMOCTH OT
MOCTABJICHHBIX 3aJa4 B BHUJAE TaOJMIbl, CXEeMbl, TIpaduka, HCHOIb30BAThH
KOMITbIOTEpHBIE TTporpamMmbl, UHTEepHET npu ee 00paboTKe;

— OBJIQJICHUE YYallMMHCS MATEMATHYECKUM SA3bIKOM M amlapaToM Kak
CPEACTBOM OMUCAHUS U UCCIENOBAHUS ABICHUN OKPYKAIOLIETO MUPA;

— hopMHpPOBaHUE HAYYHOT'O MUPOBO33PEHUSI.

Pemenne Ha3BaHHBIX 3a7a4  00ECIEYUT OCO3HAHUE IIKOJbHUKAMHU
YHUBEPCAJbHOCTH TE€OMETPUYECKHX CIIOCOOOB TMO3HAHUS MHpPA, YCBOCHHUE
MAaTEMATHYECKUX  3HAHWM, CBSI3€M  MATeMaTUKW C  OKpYXKaroulen
JEUCTBUTEIBHOCTBIO M C JAPYTMMH IIKOJBHBIMM NPEAMETAMH, a TaKXKE
JMYHOCTHYIO 3aMHTEPECOBAHHOCTD B PACIIMPEHUN MATEMATUYECKUX 3HAHUU.

[Ipu oOyuenuu reomeTpun GOPMHUPYIOTCS YMEHHSI U HABBIKU YMCTBEHHOTO
Tpyda — IUIAHUPOBAaHHWE CBOEH pabOThl, MOUCK PALMOHAIBHBIX IyTell e&
BBITIOJIHEHUS, KpPUTHYECKash OIEHKAa pe3ylbTaToB. B mpoiecce oOydeHwus
IF€OMETPUM ILIKOJIBHUKU JOJDKHBI HAy4YUThCS M3JIaraTb CBOU MBICIU SICHO U
UCYEpIBIBAIONIE, JIAKOHMYHO U €MKO, MPHOOpPECTH HaBBIKM YETKOTO,
AKKypaTHOT'0 ¥ TPaMOTHOI'O BBIIIOJIHEHUS MAaTEMATUYECKUX 3AIIUCEH.

1. 3. O6ocHOBaHKE BHIOOPA COJIEP KAHMS YaCTU MPOTPAMMBI TI0 y4eOHOMY
IpPEIMETY.

Pabouast mporpamMma cooTBeTCTBYET «O053aT€IbHOMY MUHUMYMY
CoJIep>KaHusl OCHOBHBIX 00pa30BaTEIbHBIX MPOrPaMM», 00€CIIEYNBAET
BbInoHeHne GI'OC HOBOTO MOKOJIEHNS.

[TocnenoBaTenbHOCTh U3JI0KEHUS TEM MTPOTrPaMMBbI OJTHOCTHIO
COOTBETCTBYET aBTOPCKOM MpOrpaMme

IIpeameTHOE copepKaHUE IPOrPAMMBI HAITPABJIEHO HA MOCIIEI0BATEIbHOE
dbopmupoBaHre U OTPAOOTKY YHUBEPCATIBHBIX YU€OHBIX JEHCTBUMN, PA3BUTHE
JIOTUYECKOT0 Y AITOPUTMHUYECKOTO MBILUIEHUS, IPOCTPAHCTBEHHOTO
BOOOpPaKEHUSI U1 MAaTEMaTUYECKON peun.

ConeprkaHne MporpaMMbl IPEJOCTABIISIET 3HAYUTEIBHBIE BOBMOXHOCTH
JUIS pa3BUTHSL yMEHUN paboTaTh B Mape Wi B rpyIine, GOpMUPOBAHUIO YMEHHIM
pacnpenensaTh poju U 00A3aHHOCTH, COTPYAHUYATh U COTJIACOBBIBATH CBOU
NEUCTBUS C NEUCTBUAMH OJHOKIACCHUKOB, OLICHUBATh COOCTBEHHbIE ACHCTBUS U
NENCTBUS OTACNIBHBIX YYEHUKOB (I1ap, rPyIi) B OOJbLION CTENEHH
CIIOCOOCTBYET COJIEPKAHKE, CBSI3aHHOE C MOUCKOM U cOOpOoM MH(pOpMaIUH.

OOyueHure NIKOJIBbHUKOB ainredpe Ha OCHOBE JAHHOW MPOTrpaMMBbI
CIIOCOOCTBYET Pa3BUTHUIO U COBEPIICHCTBOBAHMIO OCHOBHBIX MTO3HABATEIbHBIX
IPOLECCOB (BKJIIOYasi BOOOPAKEHUE U MBIIIJICHUE, TAMATh U pedb). Y yaluecs
Hay4darcs HE TOJIBKO CAMOCTOSITENBHO PEIIATh IOCTABICHHBIE 33a4H
MaTeMaTHYECKUMHU CIIOCOOaMM, HO U OTMMCHIBATh Ha SI3bIKE MATEMaTUKU
BBIIIOJIHEHHBIE IECTBUS U UX PE3YJIBTATHI, IUNITAHUPOBATH, KOHTPOJIUPOBATH U
OLIEHUBATh CIIOCOOBI IEUCTBUN U CaMH JEHCTBUS, J1€1aTh BHIBOJBI U
00001IeH s, TOKA3bIBaTh UX MPABUIBHOCTb.



2.I1hanupyemuie pe3yromamsvl 0C80eHUA Kypca mamemamuKku ¢ 7-9 Knaccax.

OcBoenue yueOHoro mpeaMera «MaremMaTuka» JOJDKHO 0OOecneuyuBaTh
JIOCTH>KEHUE HA YPOBHE OCHOBHOTI'O OOIIETO 0Opa30BaHUsl CICAYIOIMIUX JTUYHOCTHBIX,
MeTalpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

JIMYHOCTHBLIE PE3VYJIbTATHI

JlnuyHOCTHBIE  pe3yJbTaThl ~ OCBOGHHS  IpOrpaMMbl  ydyeOHOro  mpeamera
«MaTteMmaTuKka» XapaKTepHU3YIOTCS:

[MTatpuotnyeckoe Bocnutanue (2):

MPOSIBJICHUEM HHTEpeca K MPOIIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHUKH,
LIEHHOCTHBIM  OTHOIIIEHHWEM K JOCTHXEHHEM POCCHUUCKUX MaTeMaTUKOB U
POCCHUCKOM MATEMATHYECKOW IIKOJIbI, K MCIIOJIb30BAHUIO 3THUX JOCTHUKECHUU B
JpYyTUX HAayKaxX U OpUKJIAIHBIX chepax.

I'paxxnanckoe U JyXOBHO-HpPABCTBEHHOE BocnurtaHue (1):

FOTOBHOCTHIO K BBINOJHEHUIO OOS3aHHOCTEM TIpa)kJJaHMHA W peajiu3allid ero
MpaB, MPEJICTABIICHUEM O MAaTEMAaTHYCCKUX OCHOBaX (DYHKIITMOHUPOBAHUS PAZITUIHBIX
CTPYKTYp, SIBICHUM, MPOLEAYyp IPakIaHCKOTO oOlIecTBa (BBIOOPHI, OMNPOCHl U TIP.);
TOTOBHOCTBIO K OOCYKJCHHUIO JTHYCCKHX IPOOJIEM, CBSI3aHHBIX C IPAKTHISCKUM
MMPUMEHESHUEM JOCTH)KCHUUM HAayKH, OCO3HAHHEM BaXKHOCTH MOPATBHOAITHYECCKHUX
MPUHIIUIIOB B AESITEIBHOCTH YYEHOTO.

TpynoBoe Bocnutanue (6):

YCTaHOBKOM Ha AaKTHUBHOE Yy4YacTHU€ B pEHICHUU TMPAKTHYECKUX 3aj]1a4
MaTEeMaTHYCCKOW HAIPABJICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYSCKOTO
oOpa3oBaHusI Ha TPOTSDKEHUM BCEM JKU3HM [JIs yCHEIIHOW TpodecCuOoHaIbHOM
JICATSIIFHOCTH W pPa3BUTHEM HEOOXOJUMBIX YMEHHW; OCO3HAHHBIM BBIOOPOM H
MMOCTPOCHUEM HHIMBUAYAJIbHON TPACKTOPHUH OOpa30BaHUS M >KMU3HEHHBIX MJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX IMOTPEOHOCTE.

DcTeTnueckoe BocHHUTaHHE (4):

CIOCOOHOCTBIO K  OMOIMOHAJTBHOMY M J3CTETHYECKOMY  BOCIPHSITHIO
MaTeMaTH4YeCKHUX OOBEKTOB, 3aJ/1a4, PEIICHUM, pacCyKJICHUW; YMEHUIO B

[lennoctn HayuHOTrO TMO3HAHUSA (8):

OpHUEHTalrMueid B  JAEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HayYHBIX
MPEJICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOIBI H
oOmiecTBa, MOHMMaHUEM MaTeMaTHUYEeCKOW HaykKu Kak cdepbl UeaoBeUYeCKOU
JICATSIIBHOCTH, JTaroB €€ pa3BUTHUS W 3HAYUMOCTH JUISI PA3BUTHS ITUBWIIN3AINH;
OBJIaJICHMEM S3BIKOM MaTEeMaTHKH M MaTeMaTHYeCKOW KyJIbTypOM KaK CpPEICTBOM
IMO3HAHWUS MHpPA; OBJAJICHUEM TMPOCTECUITMMHA HAaBBIKAMH HCCIICIOBATEIIHCKOMN
JIeATEIILHOCTH.

®duznueckoe BOCIUTAaHWE, (OPMHUPOBAHHWE KYJIBTYPHl 370POBbS W 3IMOIHOHAIBHOTO
onaromnonyuus (5):

FOTOBHOCTHIO TIPUMEHSTH MaTeMaTHYSCKHWE 3HAHUS B HWHTEpPEcax CBOETO
300POBbSI,  BEIEHUS  3JA0pOBOro  oOpasza  KU3HH  (340pOBO€  THUTaHUE,
cOaTaHCUPOBAHHBIA PEXKHUM 3aHSITHW ©W  OTABIXa, peryisipHas (Qu3ndecKas
aKTUBHOCTH); C(DOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUU, TIPU3HAHUEM CBOEro mpasa
Ha OIIMOKY M TaKOTO Ke MpaBa APyroro 4ejIoBeKa.

Okonoruyeckoe BocrmuraHue (7):

OpHEHTAIMeld Ha MPUMECHCHHUE MAaTEeMaTHYCCKUX 3HAHWUH JUIS pEeIICHUsS 3aj1a4d B
00JIaCTH COXPAaHHOCTHU OKPYKAIOIIEH Cpe/ibl, INITAHUPOBAHUS ITOCTYITKOB U OLICHKH UX
BO3MOJKHBIX TIOCICJACTBHN IS OKPYXKAIONIeH Cpebl; OCO3HAHWEM TJIO0AITLHOTO
XapaKTepa dKOJIOTHUUYECKUX TIPoOIeM U MyTed UX PEelIeHUs.

JIn4HOCTHBIE pe3yJbTaThl, OOECIICUMBAIONINE AaNaNTAIMI0 OOyYalIIerocss K H3-
MEHSIOLTUMCS YCTIOBUSIM COIMATBHON M TIPUPOJHON CPEIIbI:



FOTOBHOCTBIO K [JEHCTBUSIM B YCJIOBHUSIX HEONPEAEIEHHOCTH, NOBBIIIEHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Y€pe3 IPAKTUYECKYI HESITEIBHOCTb, B TOM YHCIIE
YMEHHE YYUTHCS y APYTUX JTIOAEH, IpHOOpeTaTh B COBMECTHOM AEATEIbHOCTH HOBBIE
3HAHWsI, HABBIKA ¥ KOMIIETEHIIMU M3 OIbITa APYTHX;

HEOOXOIUMOCTBIO B  (OPMUPOBAHWHM HOBBIX 3HAaHWUM, B TOM YHCIIE
dbopmynupoBaTh HIEH, MOHITUS, TUMIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HE H3BECTHBIX, OCO3HaBaTh JAePUIMTHI COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTyallMI0 KaK BBI3OB, TPeOYIONIUH KOHTPMEpP, KOPPEKTUPOBATh IIPUHUMAaeMbIe
pemeHuss W JAeUCTBUSA, (GOPMYIMPOBATH W OICHUBATh PHUCKH U MOCJIEACTBUS,
¢hopmMupoBaTh OMBIT.

METAIIPEJAMETHBIE PE3VYJIbTATHI

MertanpeaMeTHble  pe3yiabTaTbl OCBOCHHS MPOrpaMMbl  y4eOHOro mpeamera
«MaremaTuka» XapaKTEpU3YIOTCS OBJIAJACHUEM VHUBEPCANbHbIMU T03HABATEIbHBIMU
oeticmeusmuy, YHUBEPCAlbHbIMU KOMMYHUKATUBHBIMU O€UCMBUAMU U YHUBEPCAbHLIMU
Ppe2yIATUBHBIMU JEHCTBUSAMMU.

Vuueepcanvnuvie nosnasamenvhvie Oeilicmeus obecneuusarwom @Gopmuposarue
0a308bIX KOSHUMUBHBIX NPOYecco8 obyuarnwuxcs (oceéoeHue Mmemooo8 NO3ZHAHUS
OKpyJHcaroue2o mupa, NpuMeHeHue J02UYeCcKUX, UCCie008amenbckue onepayull,
yuenuti pabomams ¢ unpopmayuetl).

ba3oBeie sornyeckue ACUCTBUSA:

BBISIBJISIT UM XapaKTEpHU30BaTh CYILIECTBEHHbIE IPU3HAKH MAaTEeMaTHYECKUX
0OBEKTOB, MOHITUH, OTHOIICHUI MEXAY MOHIATUSIMU; (POPMYIUPOBATH ONMPE/ICICHUS
MOHSTUI; YCTAHABIMBATh CYIIECTBEHHBIN NMPHU3HAK KJIacCU(UKAIIMU, OCHOBAHUS IS
00001IeHUS I CPAaBHEHUSI, KPUTEPUU TPOBOJMMOrO aHaIW3a;

BOCHPUHUMATH, dbopmynupoBaTh u 1peoOpa3oBbIBATh CYXXJICHUS:
YTBEpJAUTEIbLHBIC U OTPULIATEIbHBIC, SIMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIC;

BBISBIISITh MaT€MaTHUE€CKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHBOPEYUS B
(dakTax, HAHHBIX, HAOIIONEHUSX U YTBEPXKIACHUSX; NpeaiaraTb KPUTEPUH IJIs
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IIPOTUBOPEUNI;

Je7aTh BBIBOABI C MCIIOJIB30BAaHHEM 3aKOHOB JIOTHKH, JNENYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIIOUEHUI, YMO3aKJIIOUEHUN 0 aHAJOr1H;

pa3bupaTh J0Ka3aTeJIbCTBA MAaTEMaTHMYECKUX YTBEPXKICHUM (TpsMble M OT
MPOTUBHOTIO), MPOBOJUTH CaMOCTOSITEIbHO HECJIOKHBIE JI0Ka3aTelbCTBa
MaTeMaTH4YeCKUX (PaKToOB, BBICTpaWMBaTh apryMEHTAIlUIO0, MPUBOJUTH OPUMEPHI U
KOHTpPIPUMEPHI; 0OOOCHOBBIBATh COOCTBEHHBIE PACCYXKJICHUS;

BBIOMpATh crIoco6 pelieHus: yueOHoM 3a1aun (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOoJiee MOAXOMSIIIMNA ¢  Yy4€TOM  CaMOCTOSITEJIBHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBble HccnenoBaTenbCKue NEHCTBUS:

HCIIOJIb30BaTh BOMNPOCHI KAk MCCIENOBATEIbCKUM HMHCTPYMEHT NO3HAHMUS;
hopmynupoBaTh BOIIPOCHI, (ukcupyromue IIPOTUBOpEYHE, npooiaemy,
CaMOCTOSITEJIbHO yCTaHaBJIMBaThb HMCKOMOE M JaHHOe, (OpMHUpPOBATh TUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

MIPOBOAUTH IIO  CAaMOCTOSATEIIBHO  COCTAaBJIEHHOMY  IUIAHY  HECJIOXKHBIHN
DKCIEPUMEHT, HEOOJbIIOE UCCIEeAOBAaHUE II0 YCTAaHOBJICHHIO ocobeHHocTel
MaTeMaTH4eCKOro o0beKTa, 3aBUCUMOCTEH OOBEKTOB MEXIy COOOM;

CaMOCTOSITETbHO (pOopMyIHpOBaTh OOOOIIIEHUST W BBIBOABI II0 pe3yjabTaTam
MPOBENEHHOTO  HaOMIOACHUS, HCCJIEIOBAHUS, OLIECHUBAaTb  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIICHUH;



MMPOTHO3UPOBATh BO3MOYXHOE pPa3BUTHE TMPOIEcca, a TaKXKe BbIIBUTATh
MPEMNOJIOKEHUSI O €r0 Pa3BUTHU B HOBBIX YCJIOBHSX.

Pabora ¢ undopmarmeii:

BBISIBIISITh ~ HEJOCTATOYHOCTH W HM30BITOYHOCTH  HMH(MpOpMALMH, JaHHBIX,
HeO6XOI[I/IMBIX JIs1 pCIICHUA 3aJaydu,

BBIOMpaTh, AHAJIU3UPOBATh, CHUCTEMATH3UPOBATh W  HHTEPIPETHPOBATH
WHOOPMAIHIO PA3IUIHBIX BUIAOB U (OPM MpPEICTABICHUS;

BBIOMpaTh (popmy mpeacTaBicHHsT UHPOPMAIIMKM U HUTIOCTPUPOBATH pelllacMble
3aJla4u CXeMaMH, JuarpaMMaMi, WHOU rpadu- Ko U X KOMOMHAIIUSIMHU;

OILICHUBAaTh HAAEKHOCTh HWHPOpPMALIMKU MO KPHUTEPHUSIM, MPEITOKECHHBIM
YUUTEIIEM WIH CPOPMYIHMPOBAHHBIM CaMOCTOSTEIBHO.

Ynueepcanvnuvie KOMMYHUKAMUBHbBLE oelicmeusi obecneuusarom
CHOpMUPOBAHHOCMb COYUATbHBIX HABLIKOG 00VUAIOUWUXCAL.
OO01eunue:

BOCIIPUHUMATh U (POPMYIHUPOBATH CYXKJICHHS B COOTBETCTBHH C YCJIOBUSIMH H
LIeJISIMU OOLLIEHUS; SICHO, TOYHO, TPAMOTHO BBbIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
U TIIMCBMEHHBIX TEKCTaX, JaBaThb MOSCHEHHUs IO XOJy PpEelIeHUus 3aJayu,
KOMMEHTHPOBATH MOJIyYE€HHBIH pe3yJIbTarT;

B XO0Jie 00CyXJeHus 3aJlaBaThb BOIIPOCHI MO CYIIECTBY OOCY’KJAaeMOIl TEMBI,
1po0OJIeMbl, peraeMoi 3a7jauu, BbICKa3bIBaTh UJIE€U,HALICJICHHbIE Ha IIOUCK pPELIeHUs;
CONIOCTABJISITh CBOM CYXJIEHUS C CYXIEHUAMHU JPYyrMX Y4YacTHUKOB JHMaJIOTa,
OOHapyXHBaTh pa3- JWYME W CXOJACTBO MO3ULMNA; B KOPPEKTHOU ¢dopme
(hopmynupoBaTh pa3HOTIIACHS, CBOU BO3PAXKCHHSI,

NPEACTAaBIISITh PE3YyJIbTAThl PELICHUs 3aJladyM, HKCIIEpUMEHTa, MC- CJIeJIOBaHUs,
MPOEKTa; CaMOCTOATEIBHO BBIOMpATh (opmMar BBICTYIUICHUS € Y4YETOM 3ajad
MpEe3eHTaluu U 0COOEHHOCTEN ayIUTOPHUH.

CoTpyHUYECTBO:

IIOHMMaTh U HCIOJb30BaTh IIPEUMYIIECTBA KOMAaHJAHOW M HWHIUBUIYAIBHOMU
paboTHI TIPU pEelICHUN yISOHBIX MaTeMaTHYCCKUX

3aJ1a4; MPUHUMATh LI€JIb COBMECTHOMI IeATEIbHOCTH, INITAaHUPOBATh OPraHU3alLUIo0
COBMECTHOM paboThl, pacHpenessiTb BHUAbI padoOT, JOroBapuBaThCs, OOCYXIaTh
MpoI1ecc U pe3ysbTaT padoThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

ydacTBOBaTh B TI'pPYNIOBBIX (popmax padoTsl (0OCYyXAeHHUsI, OOMEH MHEHUSIMHU,
MO3TI'OBBI€ HITYPMBI U JIp.); BBIIIOJHATH CBOIO YAaCTh pabOThl U KOOPJIMHUPOBATH CBOU
JIEWCTBUSl C JIPYTUMH 4YiI€HaMHU KOMaHJbl; OLIEHUBATh KAadeCTBO CBOEro BKJajaa B
o0mMi  OpOAYKT IO KpUTEPUSIM, cpopMyJIMpPOBaHHBIM YYaCTHUKaMHU
B3aUMOJIEUCTBHS.

Yuusepcanonvie pezynamuenvie oOeticmeus obecneuusaiom Gopmuposarue
CMBICNIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCU.

Camoopranusanusi:

CaMOCTOSITEIbHO COCTABJISATh IJIaH, AJITOPUTM pELIeHUs 3a7a4ud (UM €ro 4acTh),
BBIOMpATh cnoco0 pemieHuss ¢ y4€TOM MMEIOIIUXCSl PEeCypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEeHTUPOBaTh U KOPPEKTUPOBATh BapUAHThI PEUIEHUN C YUETOM
HOBOU MH(pOpPMaLIUH.

CaMOKOHTpOIIB:

BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoliecca U pe3yJibTara
pelIeHns: MaTeMaTH4eCcKoi 3a/1avu;

NPEIBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IPM PELICHUN 3a7a4H,
BHOCHUTbH KOPPEKTHUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HalJIEHHBIX
OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;



OLICHMBATh COOTBETCTBUE peE3yJbTaTa JEATEIILHOCTH IIOCTaBJIEH- HOM LEIU M
YCJIOBUSIM, OOBSACHSTH NPUYMHBI JOCTHXKEHUS WINM HEIOCTHMIKEHMS 1eJIH, HaXOJUTh
OoIIMOKY, 1aBaTh OIIEHKY NPUOOPETEHHOMY OMBITY.

IMPEJJMETHBIE PE3VJIbTATBI

IIpenmerHbie pe3ynbTaThl OcBoeHUsi IlpumepHO paboueit mporpamMmsl IO
MaTeMaTUKe IIPEACTaBJIE€Hbl II0 TojaM oOOydeHHMsT B CIEAYIOUIHUX pasjaesax
nporpaMMbl B~ paMKaxX  OTACIbHBIX KypcoB: B 5-6 Kkilaccax — Kypca
«Marematuka» , B [7—9 Kkmaccax — KypcoB «Anredpa» ,  «['eomerpus»
«BeposiITHOCTh U CTaTUCTUKAY .

Pa3BuTue sormdyeckux MNpeACTaBJICHUNH M HABBIKOB JIOTMUYECKOI'O MBIIJIECHUS
OCYIIECTBIIIETCS] Ha MPOTSHKEHUN BCEX JIET OOyYEeHHsI B OCHOBHOM IIIKOJIE B paMKax
BCE€X Ha3BaHHBIX KypcoB. [Ipenmosnaraercs, 4TO BBITYCKHUK OCHOBHOM IIKOJIBI
CMOXKET CTpPOUTHh BBICKA3bIBAHUE M OTPHUIIAHME BBICKA3bIBAHUM, paclo3HaBaThb
HCTUHHbIE M JIOKHBIE BBICKA3bIBAaHHE, IPUBOJUTH IIPUMEPbl U KOHTPIPUMEDHI,
OBJIaJICET IMOHSATUSIMU: OIpPENEICHUE, aKCHOMa, TEOpeMa, J0Ka3aTelIbCTBO — U
HAay4HUTCs UCIIOJIb30BAaTh UX IIPU BBIIIOJHEHUH YYEOHbIX M BHEY4YEOHBIX 3ajad.

OcBoenne y4yeOHOTO Kypca «AJreOpa» Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus JOJDKHO oOOecreuyuBaTh JOCTHIKEHHUE CIEAYIOLIUX MPEIMETHBIX
00pa3oBaTelIbHbIX PE3YJIHbTATOB:

7 kaace

Yuciaa u BbIYMCJIEHUS

-BeimonHsATe, coderass yCTHblE W HHUCBMEHHBIE HpUEMBLapUdMeTHUECKUE
JICMCTBHUSI C PallMOHAJIBHBIMU YMUCJIAMU.

-Haxonute 3HadyeHUsT YMCIIOBBIX BBIPAXKEHUI; NPUMEHSATh pPa3HOOOpa3HbIE
COoCOOBI M MPUEMBI BBIYHUCICHHUS 3HAYCHUI NPOOHBIX BBIPAXKEHHH, COASpIKAIIUX
OOBIKHOBEHHBIE€ U JI€CATUYHBIE APOOU.

-IlepexoquTh OT OnHOW (OpPMBI 3alMCU YHUCEd K Apyrod (mpeodpa3o- BbIBATh
JECATUYHYIO JApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIOB JECATUYHYIO, B YACTHOCTH
B OECKOHEYHYIO JIECATUYHYIO JIPOOB).

-CpaBHMBaTh U yNOPSAOYMBATH pallMOHAJIbHbBIE YMCIIA.

-OKpyraaTh 4McIa.

-BBINIONHATE NPUKUIKY M OLIEHKY pe3yjbTaTa BBIYMCIICHUM, OLEHKY 3HaueHUU
YUCJIOBBIX BBIPAKEHUH.

-BBINONHATE eHCTBUS CO CTENEHSIMHM C HAaTypaJlbHBIMM ITOKa3aTejeM

-IIprMeHsaTh NpU3HAKU AEIUMOCTH, Pa3I0KEHUE HAa MHOXXMUTEIN HATypaJIbHBIX
YHCEJI.

-Pemate mpakTUKO-OPUEHTHPOBAHHBIE 3aJayM, CBSI3aHHBIE C OTHO- IIEHUEM
BEJIMYMH, MPONOPLUHUOHAJIBHOCTHIO BEJIWYMH, MPOLEHTAMH; WHTEpHPETUPOBATH
pe3yabTaThl pelIeHUs 3ajlad ¢ y4€TOM OTrpaHUYE€HMUH, CBSI3aHHBIX CO CBOMCTBaMu
paccMaTpUBaeMbIX OOBEKTOB.

AnredpanyecKkue BbIPaKeHUs

-HUcnonp30BaTh alred0pandecKyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTH €€ B
IpoIecce OCBOSHUs Yy4EOHOro marepuasa.

-Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAKEHUM NpH 3aJaHHBIX 3HAYCHUX
IIEPEMEHHBIX.

-BrInonHsATe npeoOpa3oBaHMs 1EJI0r0 BBIPAXKEHHUSI B MHOTOWIEH IPUBEACHUEM
MOJOOHBIX CJIaraéMbIX, PACKPBITUEM CKOOOK.

-BBINIONIHATE yMHOXXE€HHE OJHOWIEHAa Ha MHOTOYWIeH W MHOTOWIeHa Ha
MHOTOWIEH, IPUMEHITH GOPMYJIbl KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

-OCylIEeCcTBIATh PA3JI0OKEHUE MHOTOWIEHOB HA MHOXHWUTEIU C IMOMOIBIO
BBIHECEHMS 32 CKOOKHM OOIIEro MHOXKUTEJS, TPYIIHUPOBKHU CaraéMbIx, NPUMEHEHUS
(hopmMyI1 COKpaIIEHHOTO YMHOKEHHUSI.



-IIpumensTh mpeoOpa3oBaHNsI MHOTOWICHOB JIJIsI PELICHUS PA3IMYHBIX 3a7a4 U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PCAIIBHON IPAKTUKH.

-HAcnonp30BaTh CBOMCTBA CTEIIEHEM C HaTypaJbHBIMM II0Ka3aTEIW- MU JUIA
NpeoOpa3oBaHMsl BBIPAYKEHUIA.

YpaBHeHUS U HEPABEHCTBA

-Pemiate JuHEHHBICE ypaBHEHHUSI C OJHOM IIEPEMEHHOMN, NPUMEHsST IIpaBuUJia
rnepexona OT MCXOJHOIO YPaBHEHUsI K paBHOCUIBHOMY eMy. IIpoBepsars, sABiseTcs
JIM YUCJIO KOPHEM YpPaBHECHMS.

-IIpumensaTs rpaduyecKkue METOAbI MPHU PEUICHUN JUHEWHBIX YPAaBHEHUN H HX
CHUCTEM.

-ITonbupare mnpuMepbl Hap 4YHCEJ, SBISIOMIMUXCA PELHICHUEM JHUHEHHOTO
YPaBHEHHUS C IABYMsI IIEPEMEHHBIMH.

-CTpouTh B KOOPAMHATHOUN IJIOCKOCTH IrpaduK JUHEHHOrO YpaBHEHHS C ABYMS
IIEPEMEHHBIMH; 0JIb3YSACh IPaUKOM, NPUBOAUTH HPUMEPHl PELICHUS YPABHEHMUS.

-Pemate cucTeMbl IBYX JIMHEMHBIX YPABHEHUU C ABYMs IIEPEMEHHBIMH, B TOM
yycie rpaduyuecku.

-CocTaBisiTb M pemiarbh JIMHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YPaBHEHUH MO YCJIOBHIO 3aJla4i, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJa4u NOJIyYEHHBIM pe3ysbTar.

Koopaunartel u rpapuku. @yHKIUH

-N300paxaTh Ha KOOPJAMHATHOMN MPSIMONW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBaJIbl; 3alIUCHIBATh YHCJIOBBIE ITPOMEXYTKH Ha
areOpanvecKoM si3bIKE.

-OTMeuaTs B KOOPAMHATHOM IUIOCKOCTH TOYKH IIO 3aJaHHBIM KO- OpJMHATaM;
cTpouth rpaduku JUHEHHBIX (GyHKUIui. CTpouth rpaduk QyHKIUH y = |X|.

-OnuceiBaTh € TMOMOIIBIO (YHKUMM H3BECTHBIE 3aBUCHUMOCTH MEXIY
BE€JIMYUHAMHU: CKOPOCTb, BPEMsl, PACCTOSIHHE; IL€HA, KOJMYECTBO, CTOUMOCTB;
MIPOU3BOAUTEIILHOCTh, BpeMs, OOBEM pabOTHI.

-HaxonuTe 3HaueHWe (PyHKIMH MO 3HAYCHHUIO €€ apryMeHTa.

-IToHnmaTe rpadgpuueckuili cnocod MpeacTaBJICHUS U aHaJId3a UH- (popMaluu;
U3BJIEKaTh M MHTEpPIpPETUpPOBaTh HHPOpManMiO U3 TpadUKOB peajbHbIX
OPOLIECCOB M 3aBUCHUMOCTEM.

8 k1ace

Yuciia 1 BIYUCTICHUSA

-Mcnonp30BaTh HadaldbHBIE IIPEACTABICHUSI O MHOXECTBE JIeH- CTBUTEIbHBIX
yuceJl 1 CpaBHEHUs, OKPYIJIEHMs W BBIUHUCIEHUH;  H300pa)xkaThb
JAEUCTBUTENBHBIC YMCJIa TOYKAaMH Ha KOOPJAMHATHOMN IIPSIMOM.

-ITpuMeHaTh NOHATHE apU(PMETHUECKOrOo KBaJPATHOIO KOPHS; Ha- XOJUTH
KBaJIpaTHbIE KOPHH, UCHOJB3Yysl MPHU HEOOXOJIMMOCTHU KaJIBKYJISITOP; BBIINOJHSTH
MpeoOpa30oBaHMUsl BBIPAXKEHUM, COJEp- >KaIllMX KBaJpaTHbIE KOPHU, HCHOJIB3Ys
CBOMCTBa KOpPHEU.

-Hcnonp30BaTh 3amMcu OOJBIINX U MaJbIX YHUCEJ C MOMOIIBIO JI€- CATUYHBIX
npobeii u crenenert umciaa 10.

AnredpanvecKue BbIPaKeHHU

-IIppMeHATP TIOHATHE CTENEHW C LEJbIM IIOKa3aTeJeM, BBIIIOJIHATh
npeoOpa30BaHUs BIpAaXKEHUH, COAEPIKAIINX CTENIEHH C LIEJIBIM IT10Ka3aTeJIeM.

-BbINOMHATE TOXAECTBEHHBIE NpeoOpa3oBaHUsl pallMOHAJIBHBIX BBIPaKEHUH
Ha OCHOBE IIpaBUJI JICUCTBUI HAJ MHOTOWJI€HAMH U aJreOpandyecKuMH JIpOoOsMH.

-PacknangpiBaTh KBaJpaTHBIM TPEXWIECH HA MHOKWTEJIIH.

-ITpuMeHaTs peoOpa3oBaHUsl BBIPAKEHUM IS PELISHUS Pa3IMYHBIX 3ajay
U3 MaT€MAaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATTbHON MPAKTUKH.

YpaBHeHUA M HEPABEHCTBA



-Pemiate nuHENHBbIE, KBaJpaTHBIE ypaBHEHMUs WU pallMOHAJIbHbIE YpaBHEHUS,
CBOJSIIIUECS K HUM, CUCTEMBI IByX YPABHEHHUU C IByMsI NE€PEMEHHBIMU.

-IIpoBoauThe HpoOCTEHIINE UCCICAOBAHUS YPAaBHEHUN M CHUCTEM YpPaBHCHUM, B
TOM YHCJIE C IPUMEHEHHEM I'pauuecKux NnpejcTaBieHui (yCTaHaBIUBaTh, UMEET JIU
YpaBHEHHUE WJIM CUCTEMA YPAaBHEHUM PEIICHUs, €CIIM UMEET, TO CKOJIbKO, U Ip.).

-IlepexoauThe OT cyOBeCHOH (OPMYIMPOBKH 3aJayu K e€ anredopandeckoin
MOJEJIM C [OMOIIbIO COCTaBJICHHUS YpaBHEHMUS WJIM CHUCTEMbl ypPaBHEHUM,
HHTEPHIPETUPOBATE B COOTBETCTBUY C KOHTEKCTOM 3aa4yd IIOJIyYEHHBIN pe3ysbTar.

-IIprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB /Il CPABHEHUS, OLIEHKH; pellaTh
JIMHEMHbIE HEPABEHCTBA C OJHOM NEPEMEHHON M UX CUCTEMBI; JaBaTh I'paduyuecKyro
WJUTIOCTPALIAIO MHOKECTBA PEIICHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

-ITorumate W MCHONB30BaTh (PYHKUHMOHAIBHBIC TOHATHUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUYEHUs); ONpelNe/sATh 3HaueHue (GYHKIUMM MO 3HAYECHUIO
apryMeHTa; ONpeaeIIsiTh CBOMCTBA (YHKIIMH IO €€ rpaduky.

g _ — 22 o _ x3
-Ctpouth rpaduKu dJICMECHTAPHBIX (PYHKIUH BUIa y = =x",y = y
= WX ,y =|X|; OnuCHIBAaTH CBOMCTBA YHMCIIOBON (YHKIHU IO €& rpa@m(y.
9 kaace x’

Yuciia 1 BIYUCITICHUSA

-CpaBHUBATh U YHOPSA0UYUBATh PAllMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

-Brinonssate apudmeTrnueckre AeMCTBUS ¢ pallMOHAIBHBIMHM YHUCJIAMH, codeTast
YCTHBIE U NUCbMEHHbIE NPUEMBI, BBIIIOJIHSITh BBIYMCIIEHUSI C UPpPallMOHAIBbHBIMU
4HCJIAMHU.

-Haxonute 3HaYeHus CTENeHEN ¢ LEJIbIMU OKa3aTeIsIMU U KOPHEM; BBIYUCIUTH
3HAYEHUSI YHUCJIOBBIX BBIPAKECHUU.

-OKpyriaTh J€HCTBUTEJIbHBIE YMCJIA, BBINOJHATH IIPUKUJAKY pe3yJbTara
BBIYHUCJICHUM, OLIEHKY YMCJIOBBIX BBIPAKECHMIU.

YpaBHeHusI 1 HepaBeHCTBA

-PemaTe nuHelHbIE U KBaJpaTHBIE YPAaBHEHUSI, YPABHEHUS, CBOIAIINUECS K HUM,
npocrenmue ApoOHO-pallMOHAIbHbIE YPAaBHEHUS.

-Pemate cucTemMbl ABYX JHWHEWHBIX YPAaBHEHHUH C JBYMs NEPEMEHHBIMU H
CHCTEMBI JIBYX YpaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBIISIETCS] JIMHEWHBIM.

-Pemtate  TekcTOBBIE 3amaud  aareOpaMyeckuM CIIOCOOOM C  MOMOIUIBIO
COCTAaBJICHUS yPAaBHEHUSI WJIM CUCTEMBI JIBYX YPaBHEHUU C IByMsI NE€PEMEHHBIMU.

-ITpoBoauTH NpoOCTENIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YpPaBHEHUM, B
TOM YHCJIE C NPUMEHEHHEM TIpapUUuecKUx MOpea- CcTaBiIeHUU (yCTaHaBIUBATh,
UMEeT JIM ypaBHEHHE WJIM CHUCTEMa YypaBHEHMM pElIeHusl, €CIU HMEET, TO
CKOJIBKO, U TIp.).

-Pemiate MHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEpPaBEHCTBA; U30- OpaxkaThb
pEllIeHNEe HEPABEHCTB HA YHCJIOBOW MPSIMOI, 3alIMCHIBATh PEIIEHHUE C IMTOMOIIBIO
CHUMBOJIOB.

-Pemiate  cucTtemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI HEPaBEHCTB,
BKJIIOUAIOIIIME KBaJpaTHOE HEPAaBEHCTBO; H300pakaTb pEIIEHHE CHUCTEMBbI
HEpPaBEHCTB Ha 4YHCJIOBOM IIPSMOM, 3alMChiBaTh pPEUIEHWE C [OMOIIBIO
CHUMBOJIOB.

-Ucnonp30BaTh HEpABEHCTBA IIPHU PELICHUU Pa3JIMYHBIX 3a7ad.

DOyHKIUT

-Pacrio3dHaBath (pyHKIIMM H3y4YeHHBIX BUIOB. lloka3piBaTh cxema- THYECKHU
pacrojioKeHUue Ha KOOPJIMHATHOW ILIOCKOCTU IrpaduUKOB

dynkumit Buma: y = kx, y= k + B y = /X,y = ax’ + BX + c,

y =X,y =VX, y = | X | B 32aBUCUMOCTH OT 3HA4€HUH KOI(P(PHUIINEHTOB;
OIMCHIBATh CBOMCTBA (DYHKIIUM.



-CTpouTh M HM300pakaTh CXEMaTUYECKU TpadUuKH KBaJIPaATUIHBIX

(yHKIIMI, OTTUCHIBATH CBOMCTBA KBAAPATUYHBIX (PYHKIIUNU MO UX TpaduKam.

Pacno3naBaThe KBaJIpaTUYHYIO (PYHKIHIO 1O (GOopMyse, IPUBOJIUTH MPUMEPHI
KBaJIpaTUYHBIX (DYHKIUH U3 pealbHOM KU3HU, PUZUKU, T€OMETPHUH.

ApupmeTnyeckass M reoMeTpruiecKasi NIporpeccuu

-Pacno3naBath apudmeTnuecKyr0 M T€OMETPHUUYECKYIO MPOrpeccHuu MpPHU Pa3HBIX
cnoco0ax 3aJaHusl.

-BBINOIHATE BRIUUCIIEHUS C UCTOJIb30BaHUEM (HOPMYII N-TO YieHa apuMeTHIECKOM
A T€OMETPUYECKON IIPOrPECCUM, CYMMBI IEPBBIX I YJIEHOB.

-N300pakaTh YiIeHbI MOCIEI0BATEILHOCTH TOUKAMHU HA KOOPJAUHATHON IUIOCKOCTH.

-Pematp 3a7aum, CBS3aHHBIC C YMCIIOBBIMU IOCJIEIOBATEILHOCTSIMH, B TOM YHCIIE
3aa4d U3 peajbHOM KU3HU (C MCIIOJB30BAaHUEM  KaJbKyJsTOpa, UH(GPOBBIX
TEXHOJIOTHUH).

OcBoenune yueOHOro kypca «l'eomMerpusi» Ha ypOBHE OCHOBHOI'O
oOmero oOpa3oBaHHUs JIOJHKHO OOECHeUYMBaTh JOCTHXKEHHUE CICAYyIO-
IUX TPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

7 xnace

* Pacrio3HaBaTh HM3y4Y€HHBIE T'€OMETPUYECKHE (QUIYpBI, ONPEAEHATH
UX B3aUMHOE pPAacCHOJIOKEHHE, H300pa)kaTb TI'€OMETpUUYECKHE (Qu-
Irypbl; BBINOJHATH YEPTEKU MO YCIOBUIO 3aaaud. M3MepaTrs au-
HEHbIE W YIJOBbIE BEJIWYMHBI. Pemiate 3ajJaud Ha BBIYMCICHUE
JUIMH OTPE3KOB U BEJIIMYMH YIJIOB.

* Jlenate rpyOyr0 OLIEHKY JHUHEWHBIX U YTJIOBBIX BEJIMYHUH IIpEeaMeE-
TOB B pe€ajlbHOW JKU3HHU, Pa3MEpoOB IPUPOJHBIX OOBEKTOB. Pas-
JINYaTh pa3Mepbl 3TUX OOBEKTOB IO MOPSAKY BEIWYHUHBI.

* CTpOUTh YEpPTEXKHU K F€OMETPUYECKUM 3aJadam.

* [Tosp30BaThbCs NOpHU3HAKAMHU pPaBEHCTBA TPEYTI'OJIBHUKOB, HCIIOJb-
30BaTh NPHU3HAKU U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU
pelIeHuH 3a1ad.

* [IpoBOAWTE JOTrMYECKHE PACCYKACHHUS C HCHOJIB30BAHUEM TI€OME-
TPUUECKUX TEOPEM.

* [lonb3oBaTbCcd mNOpU3HAKAMU PABEHCTBA MNPSIMOYTOJBHBIX Tpey-
rOJIbLHUKOB, CBOMCTBOM MeEAWaHbl, NPOBEAEHHOW K THUIIOTEHY3€
NPSIMOYTOJIBHOTO TPEYrOJIbHUKA, B PELICHUH T'€OMETPUUECKUX 3a-
Jay.

* OnpeniesisiTh NapajuIeIbHOCTh IPSIMBIX C MOMOIIBIO YIJIOB, KOTO-
pbeie oOpa3zyeT ¢ HUMHM Tekymas. OnpenensTs NapaieabHOCTD
MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU Mps-
MOW 10 TOYEK APYroM MpsiMOM.

* Pemarp 3amaun Ha kieTyaTou Oymare.

* [IpoBOAUTH BBIYKUCICHUSI W HAXOJIUTh YHCIOBbIE U OYKBEHHBIE
3HAYE€HUsI YIJIOB B I€OMETPHYECKHUX 3aJlayax C HCHOJb30BaHUEM
CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB
YIJIOB, OOpa30BaHHBIX IIPU IIE€PECEUEHUM [ABYX IapaJuiedbHBIX
NpSIMBIX TEKyLleH. PenraTe npakTUYecKue 3aauyd Ha HaXO0XJe- HUE
YIJIOB.



* Bnagetp NOHSATHEM I€OMETPUUECKOIO MECTAa TOYEK. YMETh OIpe-
JEeNsATh OUCCEKTPUCY YIJIa U CEPEAMHHBIA MNEPNEHAUKYJSIp K OT-
PE3Ky KaK I€OMETPUUYECKHE MECTa TOYEK.

* OopMyIIMpPOBATH ONPEACIICHUS] OKPYKHOCTHM M Kpyra, XOpAbl U
JauaMeTpa OKpPY’KHOCTH, IIOJIb30BAaThCsI KX CBOMCTBAMHU. Y METh
IIPUMEHSTh 3T CBOMCTBA IIPU PELICHUM 3a1ad.

* Bnagers NOHATHEM ONHUCAHHOW OKOJIO TPEYTOJIBHUKA OKPY’KHO- CTH,
yMeTb HaxoauTh €€ ueHTp. Ilonmp3oBarbecs (akTamMu O TOM, 4TO
OHCCEKTPHUCHI YIJIOB TPEYroJbHUKA IIEPECEKAIOTCS] B OJHOM TOUKE, U
O TOM, 4YTO CEpEAUHHBIE IIEPHEHAUKYJSIPBI K  CTOPOHam
TPEYTOJIbHUKA IEPECEKAOTCS B OJHOU TOYKE.

* Biagers mnoHsATHEM KacaTeIbHOW K OKPYKHOCTH, IOJIb30BATBHCS
TEOPEMOM O IEPHEHAUKYJSIPHOCTHU KacaTeJIbHOM M paauyca, IIpo-
BEIEHHOIO K TOYKE KacaHUE.

* [Tonp30BaThCs MPOCTEUIINMY T'€OMETPUUECKNMH HEPABEHCTBA- MU,
MOHMMATh UX NPAKTUYECKUU CMBICI.

* [IpoBOIMTE OCHOBHBIE T€OMETPUYECKHE IMOCTPOCHHUE C IMOMOIIBIO
LUPKYJISI U JIMHEHKU.

8 xmacc

* Pacrio3zHaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, WX DJIEMEH-
ThI, MMOJIL30BATHCSI UX CBOMCTBAMU MPU PEUICHUU T'€OMETPUYEC- CKUX
3ajad4.

* [I[puMeHATh CBOWCTBA TOYKHM II€PECEUYEHHUs] MEAUaH TPEYrOJIbHUKA
(meHTpa Macc) B pelIeHUuH 3ajiad.

* Bragetp NOHATHEM CpPEOHEW JIMHUU TPEYTrOJIbHUKA W Tpaleluu,
MIPUMEHATh MX CBOWCTBA MPU PEHIEHUH TE€OMETPUUYECKUX 3aaad.
[Tone3oBarecs Teopemoit dajsieca U TEOPEMOU O MPONOPLMOHAIIB-
HBIX OTpPE3KaxX, NPUMEHSTh UX JJIs1 PELICHUSI MTPAKTUYECKUX 3aj1ay.

* [IpumeHsATh NpU3HAKU TI0J00ME TPEYTrOJbHUKOB B PEIICHUU T€0-
METPUUYECKUX 3aj1ad.

* [lonp3oBatecss Teopemoit Iludaropa ans pemeHuss reomeTpuye-
CKMX U ONpakTudeckux 3agady. CTpoUTh MaTeMaTUYECKYIO MOJEIb B
MPaKTUYECKUX 3ajJladaX, CaMOCTOSITEJIbHO JelaTh 4YepTEX U Ha-
XOJIUTh COOTBETCTBYIOIIUE IJIUHBI.

* Brnanetsr NOHATUSIMH CHMHYCa, KOCUHyCa M TaHI€Hca OCTpPOro yria
MPSIMOYTOJBHOTO TPEyrojabHUKa. [101b30BaThCSI ITUMU MTOHATHUSI - MU
JUIsl pellIeHUs] TPaKTUYEeCKUX 3ajad.

* Beruucnauth (pa3auyHbIMH CIIOCOOAMH) ITUIONIAbL TPEYroJbHUKA U
IUIOIIAAM MHOTOYTOJBHBIX (puUryp (MOJIB3YsICh, T'I€ HEOOXOAUMO,
KaJIbKyJsITOpoM). [IpuMeHsTh TMOJydeHHbIE YMEHHS B IIpaKkTH4Ye-
CKMX 3aJayax.

* BrageTp NMOHSATHUSIMM BIHMCAHHOTO WU IEHTPAJILHOTO YTIJjla, WUCHOJIb-
30BaTh TEOPEMBI O BOMCAHHBIX YIJIax, yrjiax MExXIy Xopjaamu (ce-
KyIIUMH) U yIJ€ MEXJIYy KacaTedbHOW U XOpAOW NpU pELICHUU



reOMETPUUYECKUX 3ajJad.

Bnanetp moOHSATHEM OINMCAHHOTO YETHIPEXYTOJbHUKA, TMPUMEHSTh
CBOMCTBa ONMMUCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUM 3ajad.
[IpuMeHsITh MOJIydeHHBbIC 3HAHUSI HAa MNPAKTUKE — CTPOUTH MaTe-
MaTUYECKUE MOJICJIU ISl 3ajad peajibHOM KU3HU M TIPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIIEHUS C MPUMEHEHHEM MoJ00He U Tpu-
TOHOMETpUM (TOJB3YSICh, IJIe HEOOXOAUMO, KaJIbKYJISITOPOM).

KJIacC

3HaTh TPUTOHOMETPUUYECKHNE (PYHKIIMHA OCTPBIX YIJIOB, HaXOJUTh C
MX TIOMOIIBIO pa3jIWyYHbIE »JJIEMEHTHl MPSAMOYTOJBHOIO TpeEy-
roJIbHUKa («pELIeHHE MPSIMOYTOJIBHBIX TPEyroJibHUKOBY»). Haxo-
IUTH (C MOMOIIBIO KaJIbKYJISITOPA) JUIMHBI U YTJIBI JUIsL HETaOJIny-
HBIX 3HAYECHUU.

ITonp30BaTbcss (opMynamMu IPUBEJIEHUE U OCHOBHBIM TPUIOHO-
METPUYECKHUM TOXJAECTBOM JUISI HAXOXKJCHUS COOTHOLIEHUH MEX-
Iy TPUTOHOMETPUUYECKUMHU BEIIMYMHAMU.

Hcnonb30BaTh TEOPEMBbI CMHYCOB M KOCHHYCOB JJIsI HaXOXJCHUS
pa3IUYHBIX 3JIEMEHTOB TPEYroJbHUKA («PELIEHUE TPEyroJibHU-
KOB»), TIPUMEHATh WX MPU PELIEHUH T'€OMETPUUYECKHUX 3aJad.
BnaneTs nonstTusiMu nipeoOpa3zoBaHus N0J100U€, COOTBETCTBEH- HBIX
aJieMeHTOB MoJI00HbIX duryp. I[lomp3oBarbcs cBoiicTBaMu nmogooOue
MPOU3BOJIBHBIX (UIYp, YMETh BBIYMCIUTH AJIWHBI U Ha- XOIUTh
yribel |y TogoOHbIX ¢uryp. IlpumensTs cBoiicTBa  noaoOue B
MpaKTUYECKUX 3a7adax. YMETb NPUBOJUTH HPUMEPHI MOJOOHBIX
(¢buryp B OKpy>KaroleM MHpeE.

ITonp30oBaTbCca TEOpEMaMu O IPOU3BEACHUM OTPE3KOB XOpJH, O
IIPOM3BEACHUN OTPE3KOB CEKYLIMX, O KBaJpaTe KacaTeJIbHOM.
ITonp30BaTbCcsl BEKTOpaMHM, NOHUMAaTh MX TE€OMETPUUYECKUN U Pu-
3UYECKUU CMBICI, OIPUMEHATh WX B PEIICHUM T'€OMETPUUYECKHX U
¢usnueckux 3agad. I[IpuMeHATh CKalsipHOE MPOU3BEICHUE BEK-
TOPOB AJI HAaXOXXAECHUS JUIMH U YTJIOB.

ITonb30BaThCa METOAOM KOOPAMHAT HA MJIOCKOCTH, MPUMEHSTH €ro
B PELIEHUHU T'€OMETPUYECKUX M MPAKTUUECKUX 3ajad.

Brnagetp TOHSATHUAMHM NOPABUJIBHOTO MHOTOYTIOJIbHUKA, JJIUHBI
OKPY’>KHOCTH, JJHWHBI AYTM OKPYKHOCTH U PagUAaHHON MeEpHI yria,
YMETh BBIYMCIWTH IUIOLIAJb Kpyra u ero yactei. [IpumMeHsTe 1mo-
JIy4YE€HHbIE YMEHHUSI B NPAKTHUYECKHUX 3ajJadax.

Haxoguth ocu (MM UEHTPbI) CUMMETpUU (PUTYp, TPUMEHSTH
JBUKEHUS MJIOCKOCTH B MPOCTEUIINX CITydasix.

I[IpuMeHsATh MOJIydE€HHBIE 3HAHUS HAa NPAKTUKE — CTPOUTH MaTe-
MaTUYECKUE MOJEIH Ul 3aJad peajibHOM XU3HM M IPOBOJUTH
COOTBETCTBYIOIIIME BBIYUCIICHUS C NMPUMEHEHUEM MOoJ00ue U TpH-
FOHOMETPUYECKUX (YHKUUN (MOJB3YSCh, IJIE€ HEOOXOAUMO, Kallb-
KYJIITOPOM ).



3.Conepxanue Kypca MaTeMaTHKH B 7-9 Ki1accax
Cornacno yue6Homy mmany MAOY COL Nel umenu H.M.Konaparenko
Ha U3y4YeHHe MaTeMaTUku B 7 — 9 Ki1accax OCHOBHOM IIKOJIbI OTBOJUTCA 6
yacoB B Hejieno (4 yaca anreOpa v 2 yaca reoMeTpusi) B TE€UEHHUE KaXK0ro
rojia oOy4eHus aJis 8 Kiacca v S 4acoB B Henento Juist 7,9 kinacco.(3 daca
anreOpa u 2 yaca reoMeTpusi), Bcero 544 ypokos.

HaumeHnoBaHue Pa3acjaoB U XapaKTEPUCTUKA OCHOBHBIX COACpPRaATEC/IBbHBIX

JIMHUH.
Auredpa
(Coneprxanue, BBIACICHHOE KYPCUBOM,A3YUAETCS HA YIITYOJIEHHOM
YpOBHE)
Yucaa

PannonanbHble uncsia. MHOXKECTBO pallMOHANIbHBIX yrcen.CpaBHEHUE
palMOHANIBHBIX YKceNn. JJelicTBUA ¢ pallMOHAIbHBIMU YHCIIAMH.
Ilpeocmasnenue payuonanvbHo2o 4ucia 0ecimudHol Opoowio.
HNppaunonanbHbie unciia. [loHsITHE MPpALIMOHAIBHOTO YHCIIA.
Pacno3naBanue uppainmoHanbHbIX yncel. [IpuMepsl 1oKka3aTenbeTB B
anredpe. UppanmoHaibHOCTh YuCia \2 . [IprumeHeHuEe B TEOMETPHUH.
Cpasnenue uppayuonanvHulx yucen. MHoxcecmeo oeucmeumenbHbix
yycei.

ToxaecTBeHHbIE MPEe00Pa30BAHUSA

YucsioBbie 1 OyKBeHHbIE BIPAaKeHUs. BeipaxxeHue ¢ nepeMeHHOM.
3HaueHue BoIpakeHus. [[o1cTaHOBKA BBIPAXKEHU BMECTO IEPEMEHHBIX.
Leuablie Boipa:kenusi. CTENEHb C HATYpaJbHBIM [TOKA3aTeNIeM Heé
cBoiicTBa. [IpeoOpazoBanus BEIpAXKEHHM, COACPIKAITUX CTETICHU C
HaTypaJbHBIM NoKa3zaTeneM. OqHowIeH, MHOTOWIEH. [[elicTBus ¢ oA-
HOYJIEHAMHU U MHOTOYJICHaMH (CJIO’KE€HUE, BEIYUTAHKUE, YMHOXKCHHE).
@opMyJbl COKPAIEHHOTO YMHOXKEHHUS: pa3HOCTh KBapaTOB, KBaJApaT
CYMMBI ¥ KBaJpaT pa3HOCTH. Pa3iioxkeHne MHOrowieHa Ha MHOKHUTE-

JIM: BEIHECEHUE OOIIET0 MHOXKHTEIIS 32 CKOOKH, epynnuposKka, npumeHeHue
Gopmyn cokpawennozo ymuoxcenus. Keaopammuwiti mpéxunen, pasnodicenue
K8AOpAmMHO20 Mpexuiena Ha MHONCUMEIU.

/{poOHO-panuoHa/ibHbIE BbIpa:keHusi. CTENEHb C LEIbIM MTOKA3aTEIEM.
[IpeobpazoBanue NPOOHO-TMHEHMHBIX BHIPAXKEHUN: CIIOKEHHUE,
YMHOXEHUE, JIeTieHue. Aneeopauueckas opoods. /lonycmumble3HaueHus
nepemeHHbixX 8 OpOOHO-paYUOHANbHBIX bipaxcernusx. CokpaweHue
aneebpauyeckux opooeii. llpusedenue ancebpauveckuxopobei Kk 0owemy
3Hamenamento. [eticmeus ¢ aneebpauyeckumMuopoosImu: cloxicenue,
8bIYUMAHUE, YMHOJNCEHUe, OelleHue, 8036e0eHUe 8 CIeNneHb.
IIpeobpazosanue gvipasicenuti, cO0epAHCAUUX ZHAKMOOYIIA.
KBaaparnbie kopHHu. AprudMeTHIecKuil KBaJpaTHBIN KOPEHb.
[IpeoOpa3zoBaHue BhIpaXXCHHH, COACPIKAITUX KBAPATHBIC KOPHHU:




YMHOXEHUE, JIeTICHNE, BBIHECEHUE MHOXKUTENS U3-TI0]1 3HAKa KOPHS,
BHeCeHUe MHOMCUMeJisl N0O 3HAK KOPHL.

YpaBHeHUS U HEPABEHCTBA

PaBencrTBa. YucnoBoe paBeHCTBO. CBOICTBA YMCIOBBIX PABEHCTB.
PaBeHCTBO ¢ mepeMeHHOM.

YpaBuenus. [lonsaTus ypaBHeHUs U KOpHS ypaBHeHUs1. [Ipedcmasnenue
0 pasHocunvHocmu ypasHenui. Obracms onpeoeneHus ypagHeHUs.
(0bnacmeb 0OnyCmMuUMbIX 3HAYEHUL NePeMEHHO).

JIuneiiHOe ypaBHeHHE U ero KOPHU. Perienne NTMHENHbIX YPaBHEHUN.
Jluneiinoe ypasnenue c napamempom. Konuuecmeo xopueu auneuno2o
ypaeHeHus. Pewenue nuneunvlx ypagHenuu ¢ napa Mempom.
KBanpatHoe ypaBHeHue u ero KopHu. KBajipaTHeie ypaBHEHUS.
Henonuelie kBagpaTHbie ypaBHEHUS. JIUCKPUMUHAHT KBAPaTHOTO
ypaBHeHUs. @opMysia KOpHEN KBaJIpaTHOTO ypaBHEHUs. Teopema
Buema. Teopema, obpamuas meopeme Buema. Pelienue KBaapaTHBIX
ypaBHEHUH: UCIIOJIb30BaHUE (HOPMYIIBI JUIsl HAXOXKICHUS KOPHEH, epa-
Quueckuii Memoo peuwieHusl, pa3ioiceHue Ha MHoJ cument, noooop
KOpHel ¢ Ucnob3osanuem meopemvl Buema. Konuuecmeo xopneti
K8AOPAMHO20 YPABHEHUS 8 3A8UCUMOCHU OM €20 OUCKPUMUHAHMA.
bukeadpamnvie ypasnenus. Ypasnenus, ceoosnuuecs K TUHEUHbIM

u keaopamuwim. Keadpammuvle ypasnenus ¢ napamempom.
J{poOHO-panuoHabHbIe YpaBHeHUs. Perienue npoctedmumx 1pooHo-
JUHEWHBIX YpaBHEHUMN. Pewierue OpoOHO-payoHalIbHbIX YPAGHEHUII.
Memoowl pewienus ypasHenuii: Memoovl pagHOCUTbHBIX
npeobpazosanull, Memoo 3aMeHbl NepeMeHHOU, 2paghuiecKuil Memoo.
Hcnonvzosanue ceovicms yHkyuii npu peuleHuu ypagHeHul.
Ipocmetiuue uppayuonanvrole ypasnenus suoa f (X) =a, f (X) =g (x) .
Vpasnenus euoda x "= a. Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHHid. YpaBHEHUE C IByMsI IepeMeHHbIMU. JInHEeHOe
ypaBHEHUE C IBYMsI IEPEMEHHBIMU. [Ipsimasn kak epaguueckas
unmepnpemayus IUHeUHo20 ypasHenus ¢ 08yms nepemennvimu. Ilonsarue
CUCTEMBI ypaBHEHUU. Perienne cucremsl ypaBHeHU. MeTO1bI peLIeHUs
CUCTEM JIMHEWHBIX YPAaBHEHUM C JBYMS IEPEMEHHBIMU: epaguieckuti
Memoo, Memoo CNOHCeHUs, METOJI TOACTAaHOBKU. Cucmemul TUHEUHbIX
VPAGHEeHUl ¢ Napamempom.

HepasencrBa. Hncnossie HepaBeHCTBA. CBOMCTBA YHCIIOBBIX
HepaBeHCTB. [IpoBepka cipaBeyIMBOCTHA HEPABEHCTB MPH 3aJaHHbIX
3HA4YECHUAX nepeMeHHbIX. HepaBeHcTBO ¢ nmepemenHoi. Ctporue u
HeCTporue HepaBeHCTBa. Obiacmeb onpedenenus: HepaseHcmaa (00.1acmo
O00ONYCMUMbBIX 3HAYEHUU NEePEMEHHO).

Perenne nuHEeMHBIX HEpaBEHCTB. KgadpamHoe HepaseHcmeo u e2o peuleHus.
Pewenue xkeaopamnuix nepaseHcms: ucnonib3osanue c80UCms u pagura
K8AOpamuuHoU QyHKYulu, Memoo UHmepaanos. 3anuco peueHus KeaopamHto2o
Hepagencmaa. Pewenue yenvix u 0pobHO-payuoHanbHbix HEPAGEHCE MemoOOM
UHMEPBAOa.




Cucrembl HepaBeHCTB. CHCTEMBI HEPABEHCTB C OJTHOM NIEPEMEHHOM.
Pemienune cucrem HEPABEHCTB C OJTHOM NIEPEMEHHOM: JIMHEUHBIX,
keadpamuwix. 1300paskeHne perieHusi CACTEMbl HEPABEHCTB Ha
YHUCJIOBOM NPsIMOM. 3alUCh PEIICHUs CUCTEMbl HEPABEHCTB.

Dynkyuu

IonsTne pynkuun. JlekapToBbl KOOPIUHATHI HA IJIOCKOCTH.
dopMupoBaHUE NPECTABICHUN O METAPEIMETHOM OHITHH «KO-
opauHathbl». CriocoObl 3aJanus GYHKIIMI: aHaTUTHYECKHH, Tpaduye-
ckuit, Tabmnunblid. ['paduk Gynkuuu. [Ipumeps! GyHKIUH, MOTydaeMbIX
B IIPOIIECCE MCCIEAOBAHUS PA3NUYHBIX PEATbHBIX MMPOLIECCOB UPEIICHUS
3a1a4. 3HaYeHUE (PYHKIIMH B TOUKE.

CpoiicTBa (QyHKITI:00J1aCTh OTIPEICTICHNUS, MHOKECTBO 3HAUCHUA,
HYJIU, IPOMEKYTKU3HAKOIIOCTOSIHCTBA, YEMHOCMb/HEeUEMHOCTb,
MPOMEKYTKU BO3pacTaHUs U yObIBaHMSI, HAUOOJIbIIIEE U HAUMEHBIIIEEe
3Hauenud. Uccnenoanue ¢pynkiuu no e€ rpabuky. [lpeocmasnenue 06
acumnmomax. Henpepvienocms gynxyuu. Kycouno saoannvle gyHxkyuu.
Jlnneiinas ¢pynkuusa. CpoiictBa u rpaduk JMHEHHON

dbynkuuu. YrinoBoi kordduirieHT npsimoit. Pacnonoxenue rpadpuka
JUHEHHON(PYHKIIMY B 3aBUCUMOCTH OT €€ yrioBoro ko3 duimenrta u
cB0OOOIHOTO WiieHa. Haxooicoenue ko2 puyuenmos tuneinou hynkyuu
NO3A0AHHBIM YCIIOBUAM. NPOXONHCOEHUE NPSAMOLU Yepe3 08e MOUKUC
3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU Yepe3 OAHHYIO
MOYKY U NAPALIENIbHO OAHHOU NPSAMOLL.

KBaaparuunas ¢pynkuus. CBoiicTBa u rpaduk KBapaTUYHOU
dbyukiuu (mapadonsl). I[locmpoenue epagurxa k6adpamuiHoU@yHKYUU
no mouxkam. Haxoxaenne Hynei KBaIpaTuaHOU QYHKIIUU, MHOMCECEa
3HAYEeHUU, NPOMENHCYMKOE 3HAKONOCMOAHCMBA, NPOMEINCYMKO8
MOHOMOHHOCMU.

OOpaTHasi IpONOPIHOHAIBHOCTB. CBOMCTBA HyHKIIUU
y=k/x.I'unepbomna.

I'paduxu pyukuuii. [lpeobpazosanue epaguxa ynxyuu'y = f (x) ona
nocmpoenus cpapuros gyuxyuil éuoa y = af (kx+ b) + c.

I'paghuxu gpynxyuii y=a+ﬁ,y:\/x,y:3\/x,y:|x|.
IHocsenoBareIbHOCTH M IpOorpeccuu. Ynciosas nocie10BaTelb-
HOCTb. [IprMepbI YMCIOBBIX MTOCIEA0BATENBHOCTEN. beCKkOHEUHbIE
nocJye0BaTeIbHOCTH. ApudMeTrueckas nporpeccus U €€ CBOMCTBA.
["'eomeTrpuyeckas nporpeccusi. Popmyna obuje2o uieHa u CyMMmuin
Nep8bIX YNeHO8 ApUPMeMU4ecKol U 2e0MempuiecKol npocpecculi.
Cxoo0sawascsa 2eomempuieckas npocpeccus.

PenieHyne TeKCTOBBIX 32124

3ajaum Ha Bce apuMeTHUYecKHe AeicTBUS. PelieHre TEKCTOBBIX
3a/1a4y apuPpMeTHIECKUM crioco0om. Vcnonp3oBanme Ta0IuIl,cXeM,
YEPTEXKEH, APYTUX CPEACTB MPEICTABIICHUS JAHHBIX MIPU PEIICHUN
3azay.




3agaum Ha NOKYINIKH, IBHKeHUE M padoTy. AHaIU3 BO3MOXKHBIX
CUTYallMi B3aMMHOT'O PacIoJIOKeHUs] OOBEKTOB MPHU X JBUKECHUH,
COOTHOIIIEHHSI 00BEMOB BBIMIOTHSAEMBIX PaOOT IMIPU COBMECTHOU padoTe.
3agaum Ha YaCTH, 10J14, IPOLEHTHI. Pernienue 3aj1a4 Ha HaX0XK/IeHHE
YacTH YMCIIa M YKCTIa 1o ero 4yacTu. PereHue 3aja4 Ha MPOLICHTHI U
nond. [TpumeHneHue nponopiuii npu peieHuy 3aaau.

Jlornueckmue 3agauun. Penienne jorudyeckux 3anad. Pewenue nocuueckux
3a0a4 ¢ NOMowbIo epaghos, maodauy.

OcHOBHBIE METO/IbI pellleHHs] TEKCTOBBIX 3a/1a4. apu(hMETHICCKU,
anreOpanyeckuil, nepedop BapuaHToB. [lepsuynsie npedcmasienusi o
Opyeux memooax peweHus 3a0ay (ceomempuieckue u epaguueckue
Memoobwl).

CTaTuCTHKA M TeOPHUsl BEPOSITHOCTEN

Cratuctruka. TabnuuHoe u rpaduyeckoe NpeCcTaBIeHUE JaHHbBIX,
CTOJIOYATHIE U KPYTOBBIE IMarpaMMbl, Tpaduku, IpuMeHEHUEAUArpaMm
U TpaUKOB /I ONUCAHUS 3aBUCUMOCTEHN peabHbIX BEJIMYUH,
U3BJICUCHUE MH(DOPMAIIUU U3 TAOJIHII, TUarpaMM U rpapuKoB.
OnucaTtenbHbIE CTATUCTUYECKHUE MTOKA3ATEH YHCIOBBIX HAOOPOB:
cpenHee apupMeTUYECKOe, Meduara, HanboJbIIee U HAaUMMEHBIIIEee
3HaueHusa. Mephl pacCeMBaHuUs: pa3Max, oucnepcus u
cmanoapmuoeomrionerue. CiydaiiHasi ”3AMEHYMBOCTh. I3MEHUNBOCTH
pu U3MepeHusix. Pewarowue npasuna. 3akonomepHocmu 8 UsMeHUUBHIX
BENUYUHAX.

Cayuaiinbie co0biTUsI. CTy4daifHbIE OMBITHI (SKCIIEPUMEHTHI),
AJIEMEHTapHBIE CIy4YaiiHble COOBITHS (MCX0/1b1). BeposiTHOCTH
AJIeMEHTAapHBIX COOBITUN. COOBITHS B CIIyHailHBIX IKCIIEPUMEHTAX U
OJIaronpuATCTBYIONIKE IeMEHTapHbIe COObITHS. BeposTHOCTH
CIy4aitHbIX cOObITHI. OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTapPHBIMU
coObITHsiMU. Kimaccudyeckre BepOsITHOCTHBIE OTIBITHI C UCTIOJIB30BAHUEM
MOHET, KyOUKOB. /Ipedcmasnenue cobbimuii ¢ NOMOUbIO
ouazpammIiinepa. IlpomusononoscHvie coovimus, 0oveOuHeHue u
nepeceuenue coovimuil. [lpasuno cnodxcenus eposmuocmeil.
Cayuatinsiii 8b100p. [Ipedcmasnenue sxcnepumenma 6 suoe oepesa.
Heszasucumvle cobvimus. Ymnoocenue eepoamuocmett He3a8UCUMbBLX
coovimuu. IlocnedosamenbHrvie He3a8UCUMbLE UCNBIMAHUSL.
[IpencraBiieHre 0 HE3ABUCUMBIX COOBITHSX B KU3HHU.

DJIeMeHTbl KOMOUHATOPUKU. [Ipasuio yMHOMCEHUs, nepecmaHoBK,
gaxmopuan yucna. Couemanus u yucio covemanuii. Popmyna uucia
couemanuti. Tpeyeonvnux Ilackans. Onvimsi ¢ 601LWUM YUCTIOM
PABHOBO3MOIICHBIX DJIeMEHMAPHbIX coObimull. Boiuucnenue
8eposIMHOCMell 8 ONbIMAX ¢ NPUMEHEeHUeM KOMOUHAMOPHBIX PopmYIL.
Ucnvimanusa Bepuynnu. Ycenex u neyoaua. Beposmuocmu coovimuii 6
cepuu ucnotmanuu bepuynnu.

Cay4aiiHble BeJIMYMHBI. SHAKOMCMBO CO CNLYUAUHbIMU 8ENUYUHAMU HA
npUMEPAx KOHEYHbIX OUCKPEMHbIX CIYYalHbIX eentuyul. Pacnpedenenue




sepossimuocmeti. Mamemamuueckoe oxcudanue. Ceoticmea
mamemamuyecko2o oxcuoanus. [lonamue o 3axone 601bUIUX YUCe]L.
Hsmepenue seposmuocmeti. Ilpumenenue 3axona 601buiux uucen 8
COYUOI02UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0becneyeHUul
be3onacHocmu HaceleHus 8 Ype38bluatiHbIX CUMYAYUSIX.

I'eomeTpus

I'eomerpuyeckue purypsl

Durypsl B reOMeTPpUHU M B OKpY Karouem Mmupe. [ 'eomerpuueckas
¢urypa. ®opMupoBaHHUE NPEICTABICHUN O METAIPEAMETHOM MOHATHN
«purypa». Touka, TMHUSA, OTPE30K, MPsAMas, Ty, JIOMaHas, MIOCKOCTb,
yroii. buccekrpuca yria u €€ CBOMCTBA, BUJbI YTIIOB, MHOTOYTOJIbHUKH,
KpYT.

OceBast cummeTpusi reoMmerpuueckux guryp. LlenTpanbHas cuMMeTpust
reOMETPUYECKUX QUryp.

MHOroyrojibHuKH. MHOTOYTOJIBHHK, €r0 3JIEMEHTBI U €r0 CBOMCTBA.
Pacno3HaBaHue HEKOTOPBIX MHOTOYTOJIbHUKOB. BbinyKiible u He8blnyKible
MHo20y20nbHuUKY. [IpaBUIbHBIE MHOTOYTOJIBHUKH.

Tpeyronsuuku. Beicota, Mmeanana, OuccekTpuca, CpeaHsisl JIUHUS
TpeyroyibHUKa. PaBHOOEIPEHHBIN TPEYTOJIbHUK, €r0 CBOMCTBA U MTPU3HAKHU.
PaBHOCTOpOHHMY TpEYrOJMbHUK. [[pAMOYTrONBHBINA, OCTPOYTOJIbHBIN,
TYHOYTOJIbHBIN TPEYTOJIbHUKHU. BHEIIHNE yIiibl TpeyrojbHuKa. HepaBeHcTBO
TPEYTOJIbHHUKA.

Yersipéxyronpuuki. [TapamnenorpamMmm, poMO, IpsIMOYTOJIbHUK, KBAJPAT,
Tpaneuusi, paBHoOepeHHas Tparnenuus. CBOCTBA U MPU3HAKU Mapajlieso-
rpamma, pom0a, NpsIMOYroJIbHUKA, KBaIpaTa.

Oxkpy:kHOCTB, KPYI. OKPYKHOCTB, KPYT, UX DJIEMEHTHI U CBOMCTBA; LICH-
TpajbHbIE U BIIHUCaHHBIE YIIibl. KacaTenbHas U cekyuyas K OKpYKHOCTH, UX
ceoticmea. BrincaHHbIE U ONMCAHHBIE OKPYKHOCTH JUJISl TPEYTOJIbHUKOB, Ye-
MbIPEXY20IbHUKOE, NPABULbHBIX MHO20Y20IbHUKOSE.

I'eomeTpuyeckue GpUrypsl B NIpocTpaHCTBE (00bEMHBIE Tea).
MHnozcozcpannux u e2o snemenmul. Hazeanus MHO202PAHHUKOG C pA3HbIM
noJodcenuem u Koauvecmeom epaneu. 1lepBUuHbIE NPEICTABICHUS O IUPAMUIE,
napajuienenunene, npusme, chepe, mape, HUIMHAPE, KOHYCE, UX dJie-
MEHTAaX U MPOCTEHIINX CBOMCTBAX.

OTHOMICHUA

PaBencTBo ¢uryp. CBoiiCcTBa paBHBIX TPEYTOJbHUKOB. [ [pu3Haky paBeHCTBa
TPEYTOJIBbHUKOB.

I[HapamienbHOCTH NpsIMBIX. [ [pU3HaKy 1 CBOMCTBA MapasIeIbHBIX MPSAMBIX.
Axcuoma napannenvnocmu Eexnuoa. Teopema Daneca.
[epnenaukyasipusie npsimsie. [Ipsamoii yron. [leprnienaukyssap k npsamoi.
Hakiionnas, npoekuus. CepeAMHHbINA EPHIEHANKYIIAP K 0Tpe3Ky.Ceoticmea u
NPUSHAKU NEPREHOUKYTAPHOCTIU.

IMoxooue. Ilponopyuonanvusvie ompesxu, nooooue gueyp. [looodbHwvle
mpeyzoavruxu. Ilpuznaxu noooobus.

B3aunmHoe pacnosioskeHue psiMOM U OKPYKHOCTH, JBYX OKPYKHOCTEM.




HN3mepeHusi M BbIYMCJIEHUS
Beauunnsbl. [londarue Bennunnel. {nuna. U3mepenue niuvnbl. EquHULBL
u3MepeHus JuHbl. Bennuuna yria. ['panycnas mepa yria. [lonsitue o mio-
a1 TI0CcKo# (urypsl u €€ cBoiicTBax. Mamepenue miomanei. Equauiisi
u3Mepenus miomanu. [Ipencrasienne 06 00bEME U €ro CBOMCTBAX.
N3mepenue 00bEMa. Equnuiipl uamepeHus 00bEMOB.
N3mepenust M BbIUMCAeHUsA. VIHCTpYMEHTBI 111 U3MEPEHUN U TTIOCTPOCHU;
WU3MEPEHHE U BBIYKCIIEHUE YTJIOB, IJIUH (pacCTOSHUMN), MIOIIA/IEH.
Tpuronomerpruyeckne PyHKITUU OCTPOTO yria B IPSIMOYTOJILHOM TPEYTOJIb-
HUKe. Tpuconomempuueckue hynKyuu mynoeo yeia. BelaucieHrne 31eMeHTOB
TPEYTOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOILICHUH.
@opMyJIbI IO IAIA TPEYTOJIbHUKA, apalIeIOrpaMMa U €r0 YaCTHBIX BUJIOB,
bOopMyIIBI JUTHHBI OKPY>KHOCTH U TUIOIIaau Kpyra. CpaBHEHUE U BRIYNCIICHUE
momaneit. Teopema [Mudaropa. Teopema cunycos. Teopema xocunycos.
Paccrosinus. PaccrosiHre Mexay Toukamu. PaccTosiHEE OT TOUKHU J10
npsamMoil. Paccmosinue meacoy ueypamu.
I'eomeTpuyeckue mocrpoenus. ['eomeTpruueckre NOCTPOEHUs Il Uil-
JIOCTpAIUU CBOMCTB reoMeTpuiecKkux Guryp. MHCTpyMEHTHI 171l TOCTPOSHUM:
UUPKYJb, JUHENKA, YTONBHUK. [Ipocmeuiuiue nocmpoenus Yyupkyiemu TUHEtUKOU:
nocmpoeHue OUCCeKmpucsol yeia, NepneHOUKYIapa K NPAMou, yeid, pagHoco
oannomy. [locmpoenue mpey2orbHUK0O8 no mpém CmopoHam, 08yM CIOPOHAM U
yeny mesxcoy HUMU, CIOpoHe U 08YM NPULeNCawuM K Hell yeaam. [lenenue
ompe3Ka 8 OAHHOM OMHOULEHUU.
I'eomeTpuyeckue npeodpa3oBaHusA
IIpeoopa3zoBanusd. [lonstue npeodbpazoBanus. [Ipencrarienue o mera-
MPEIMETHOM MOHATUU «IIpeodpazoBanue». [lodobue.
JBuaxenusi. OceBast ¥ [IEHTpaJIbHAs CAMMETPUU, HOBOPON U NAPANNETbHbILL
neperoc. Kombunayuu 08udiceHutl Ha ni0CKOCMuU U UX c80UCmaa.
BeKkTOpbl H KOOPANMHATHI HA IJIOCKOCTH
BekTopsl. [loHATHE BEKTOpa, IEUCTBUS HAJl BEKTOPAMU, UCIIOJIb30BAHUE
BEKTOPOB B (DUBUKE, pa3/lodiceHUe 6eKMopa Ha COCMAGIAIWUE, CKASPHOE
npou3ssedeHue 8eKmopos.
Koopannatel. OCHOBHBIE TIOHSTHS, KOOPOUHAMbI 8EKMOPA, PACCMOAHUE
medxncoy mouxkamu. Koopounamoel cepedunvt ompeska. ¥Ypasnenus gueyp.
llpumenenue 6ekmopos u KoopouHam OJisi peueHus nPoCmenuux
2eomempuiecKux 3a0adu.
HcTopusi MAaTeMAaTHKH

Bo3nuknosenue mamemamuku Kax HAyKu, 5mansvl €€ paseumusi.
OcHosHble pazoenvl mamemamuru. Beioarowuecs mamemamuky u ux
8K1a0 8 pazgumue Hayku. beckoneunocms MHOdICECMBA NPOCMBIX YUCEIL.
Yucna u onunvl ompesrkos. Payuonanvnvie yucna. Ilompebnocms 6 uppa-
yuonanvHulx yucaax. lllkona Iugpazopa.

3apooicoenue aneeopul 6 neopax apupmemuxu. An-Xopesmu. Poswcoenue




oyxeennou cumsonuku. I1. Depma, @. Buem, P. Jlexapm. Ucmopus eonpoca o
HAaxoxcoeHuu (hopmyl KOpHeli aneeopauieckux ypasHeHuil cmenenet, O01buux
yemuipéx. H. Tapmanws, [[c. Kapoano, H. X. Abenv, 3. I'anya.

llosenenue memooa Koopounam, no380AOUWE20 NEPEBOOUNb 2eoMe-
mpuyeckue 0o6veKmol Ha A3bIK aneeopul. Ilossenenue epapuxos hynxyuil.

P. Jlexapm, I1. @epma. [Ipumepwl paziuunvix cucmem KOOpOUHAm.

3aoaua Jleonapoo Iluzanckoeo (Dubonauyu) o KporuKax, yucia
Qubonauuu. 3adaua o waxmammuou oocke. CX00UMOCMb 2e0MempuiecKoul
npozpeccuu. Flcmoxu meopuu 8eposmHocmelti. Cmpaxogoe 0€o, a3apmmubie
uepvl. I1. ©epma, b. [lackans, A. bepuynnu, A. H. Koamozopos.

Om 3emnedenus k ceomempuu. Iughazop u eco wkona. Panec,

Apxumeo. IInamon u Apucmomens. Ilocmpoenue npasuibHbix MHO20)20/1b-
Hukos. Tpucexyus yena. Keaopamypa kpyea. Yoeoenue xyoa. Ucmopus

yucaa m. 3onomoe cevenue. «Hauana» Eexnuoa. JI. Diinep, H. U. Jlobauesckuii.
Hcemopus namozo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYIHCA -
rowe2o mupa. Acmponomus u ceomempusi. IYmo u kax ysuanu Anaxcazop,
Apamocgen u Apucmapx o pasmepax Jlynwi, 3emnu u Connya. Paccmosanus
om 3emau 0o Jlynvt u Connya. Mzmepenue paccmosnus om 3emau 00
Mapca.

Ponv poccuiickux yuénvix 6 pazsumuu mamemamuxu: J1. Jiunep,
H. U. Jlobauesckuii, 11. JI. Yeovruues, C. B. Kosanesckas, A. H. Konmozcopos.
Mamemamuxa 6 pazeumuu Poccuu: [1émp I, wixona mamemamuueckux
U HasueayKux HayK, paseumue poccutickoeo oma, A. H. Kpwinos.
Kocmuueckas npoepamma u M. B. Kenowiu.

Aureopa

7 kaacc (102 )

InaBal. Maremarnuyeckuii si3bIk. MaTemarudeckasi MoaeJib (13 ).
Uucnosblie u anrebpanyeckue BeIpaKeHus:. MaremMaruueckuil si3bIk.
Maremarnueckas Mmozielb. JINHEHHOE YpaBHEHUE C OTHOM IEPEMEHHOM.
Koopaunarnas npsimas. [lanusie u psiasl nanubix. Kontponbhas padora Nel.
I'napa 2. JIuneiinas ¢pynxnus (13 4). Koopaunartaas miockocts. JInHeHoe
ypaBHEHUE C AByMs niepeMeHHbIMU. JIuneiinas gpynkuus. Jluneiinas GyHkuus
y = kx u ee rpaduk.B3anmnoe pacmnonoxenue rpapuKkoB TMHEHHBIX (PyHKITUH.
VYnopsioueHHbIe psiibl JaHHbIX. Tabnuukl pactpenenenus. KontponbHas
pabota Ne2.
I'naBa 3. CucTeMbl IBYX JIMHEIHBIX YPaBHEHHIi ¢ AByMsI nepeMeHHbIMH (12
4). OcHOBHBIC MMOHATHA. MeTos 1moicTaHOBKH. MeTop anredpandecKkoro
cioxeHus. CucTeMbl JBYyX JUHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMU KaK
MaTEeMaTUYECKUE MOJICNIH PEANIbHBIX CUTyallui. HeunciaoBbie psibl JaHHBIX.
KontponbHas padota No3.
I'maBa 4. CTeneHs ¢ HATYpaJIbHBIM NOKa3aTeseM H ee cBoiicTBa (9u). Uto
TaKoe CTENEeHb C HATypaJIbHbIM MOKa3aresaeM. Tabiniia OCHOBHBIX CTEIEHEH.
CBoJiCTBa CTENEHU C HATYPaJIbHBIM MOKA3aTEIEM. YMHOKEHUE U JICJICHUE
CTEIEHEH ¢ OHAKOBBIM MoKazaressiMu. CTeneHb ¢ HYJIEBBIM MOKa3aTesIeM.



CocraBnenue Tabaul] pacpeaesieHnii 63 ynopsqouMBaHusl TaHHBIX.
InaBa 5.0qHowIeHbI. ApH(MeTHYECKHE ONepalu HaJ oqHoYwIeHaMu (8 1).
[Tonarue ogHounena. CranaapTHbIi BUA ogHOUWIeHA. CII0)KEHUE U BBIUYMTAHUE
OJTHOWJICHOB. YMHOKEHHUE OHOWIEHOB. BO3BeieHNE OTHOWIEHA B CTEICHb.
Jlenenue ogHowieHa Ha ofHoueH. YacTora pesynaprara. Tabmuna
pacnpenenenus yactoT. KontposasHas padota Ne4.,
I'maBa 6.MHoro4ienol. ApudpMeTudecKre onepanuu HaJ MHOTOWICHAMU
(15 u).Muorounen. Ynensl muorowieHa. JIpyuien. Tpexuwien. [IpuBunenue
OJJOOHBIX 4JIEHOB MHOTOWIeHa. CTaHAapTHBINA B MHOTOUIeHa. ClIO)KEHUE U
BBIYMTAHUE MHOTOWICHOB. YMHOKEHHE MHOTOYJIEHA HA OAHOWICH. YMHO)KEHHE
MHOTO4YJIEHA HA MHOTOWIeH. POpMyJibl COKPAIIEHHOTO YMHOXEHUs. Jlenenue
MHOTO4JIEHa Ha ogHOWIEH. [IponieHTHBIE YacTOThl. Tabauiel pacpeneneHus
yacToT B poiieHTax KontponsHas padora No5.
I'naBa 7. Pa3iokenne MHOro4wieHOB Ha MHOkUTeH (16 1).UTo Takoe
pa3ioxkeHne MHOTOWIEHA Ha MHOXKUTEIN. BeIHECEHHE 00111ero MHOXKUTENS 32
ckoOku. Crioco0 rpynmnupoBku. PasnoxxeHne MHOro4sieHa HA MHOYKUTENHN C
IIOMOIIIbIO (POPMYIT COKPALLIEHHOTO YMHOKEHUS, KOMOMHALIUN PA3INYHBIX
npuemoB. [ pynnupoBka nanubeix. KontponbHas padota Ne6. CokparieHue
anredpanyeckux apooeit. ToxxaecTra
Iapa 8. ®ynkuus y = x? (104).Oyukius y = x2, ee cBoiicTBa U rpaduk.
®yukius y = —x?, ee coiicta u rpaduk. [paguueckoe pelieHUe ypaBHEHHIA.
Kycounas pyukius. Urenue rpadguka pynkiuu. O01acTh onpeneieHus
¢bynkuuu. [lepBoe npeacTaBieHre 0 HempepbIBHbIX PyHKIMIX. Touka pa3pbIBa.
Yto 03HauaeT B MaTeMaruke 3anuch Yy = f(x). [pynmupoBKa gaHHbBIX.
KonTtponbHas padora No7
O6o0marmee mopropeHue (64).
8 kiacc (136 u)
I'maBa 1.Anredopandeckue apoou (29 4).

AnreOpanyeckas 1poos. OCHOBHOE CBOMCTBO ajreOpanveckoil 1poou.
CrnoxxeHue U BBIYUTaHUE areOpanyeckux Apooeil ¢ OAMHAKOBBIMU
3HameHarensaMu. KontposbHas padota Nel. YMHOXKeHUE U feneHne
anredpanueckux apodei. B3pegenue anredpanyeckoi ApoOU B CTENEHbD.
PannonanbHblie BhIpaXXeHHUs U UX IpeoOpa3zoBanusl. PellieHre paimoHaaibHbIX
ypaBHeHU#. CTeneHb ¢ OTPULIATEIBHBIM IIEJIBIM MTOKa3aTesieM, CBOMCTBA
creneneit. Ilepedbop BapuanToB, nepeBo BapuanToB. KonTposibHas padora No2
I'naBa 2. ®yHknus y:\/ x.CBolicTBa KBaJPaTHOI0 KOPHA (25 v).

Panmonanbnabie uncna. [loHsaTHE KBaIpaTHOrO KOPHS U3
HeoTpuIarenbHoro yucna. [lonarue o0 uppanmoHaIbHOM YHCIIE.
HppanronansHOCTh uncia. JlecsaTruanbie mpuOImKeHUs UppariioHaTbHBIX
yucesl. MHOXXECTBO JEHCTBUTENBHBIX YUCEN. JTalbl Pa3BUTHUS MPEICTABICHUS O
yucie. JlefcTBUTENbHBIE Yncia Kak 0ECKOHEUHbIE AeCATUYHbIE APOOH.
CpaBHeHUe NeHCTBUTENBHBIX YHCEI, apupmemuiecKkue 0etucmeus Ha0 HUMU.
Omnpenenenue QyHKIUU y = \'x, eé rpaduk u cBoiicTBa. CBONMCTBA KBaJAPaTHBIX
KOpPHEH Y UX IIPUMEHEHUE B BBIYUCICHUSIX. MOAYIIb TEMCTBUTEIBHOIO YUCIIA.
I'paduk u cBoiicTBa GpyHkumu y = [x|. KonTponbhas padora Ne3.



I'nasa 3.KBaaparuunasi pynknus. ®yukuus y = k/x(24 ).

Kpanpatuunas ¢pyHkius y = ax?, yHkuusy =K/X ux rpapuku u
cBoiicTBa. KonTponbsHas padota Ned.. [TapansenbHblid nepeHOC rpauKoB BIOJb
oceil KOOPIMHAT M CHMMETPHSI OTHOCHTEIBHO oceil. DyHKIms y=ax +bx+c, ee
cBoiicTBa u rpaduk. ['paduyeckoe peleHne KBaApaTHbIX YpaBHEHUH.
Opranu3oBaHHbII epedop BapuaHToB. [IpocTeiiiie BepoATHOCTHBIE 3a/1a4H.
KontponbsHas padora Ne5
I'naBa 4. KBagparHble ypaBuenus (24 ).

OcHoBHbIe OHATHS. POPMYIIBI KOPHEN KBAJIPATHOTO YPABHEHHS.
Panunonansnueie ypaBHeHus. TeopemaBuerra. Pasnoxxenue kBagpaTtHoro
TpEXUJIEHA HA JIMHEWHbIE MHOXKUTENHN. [{epeBo BapuanToB. [Ipocreimme
BepOsATHOCTHBIC 3a1aun. KoHTponbHas padota Ne6. ppanuoHanbHbie
yYpaBHEHUSI.

I'naBa 5.HepaBenctna (18 ).

YucIioBbIE HEPABEHCTBA U MX CBOKCTBA. /[0Ka3aTeNbCTBO YMCIIOBBIX U
anredpandeckux HepaBeHCTB. HepaBeHCTBO ¢ 0iHOM nepemMeHHo. Pemienue
HepaBeHCTBA. JIMHETHbIE HEPABEHCTBA C OAHOW ITEPEMEHHON U UX CUCTEMBI.
KBanparusle HepaBeHcTBa. KoHTposibHas padota Ne7. [TpuOmmkénnble
3HAYEHHUS JECHCTBUTEIBHBIX YUCEN. BbIIe]I€eHUE MHOKUTENS — CTEIEHU JECATH
B 3aIlMCH 4Kcia (cTaHAapTHBIA BUJ uncia).llpocreiinme KoMOMHATOPHBIE U
BEPOSITHOCTHBIE 3a]1a4H.

Oo0o0maromee nopropenue (16 4)

9 kaacce (102 4)

I'naBa 1.PanmoHajibHbIe HEPABEHCTBA M UX cUcTeMbI(14 4).
JluHeliHble U KBaJIpaTHBIE HEPABEHCTBA. PalloHaIbHOE HEPaBEHCTBO. MeTox
MHTEepBaJIOB. MHOXKeECTBa U oniepaluu HaJ HUMH. CucTemMa HEPaBEHCTB.
Pemenue cuctem HepaBeHcTB. KonTponbsnas pabora Nel.

I'naBa 2.Cucremsbl ypaBHenuii (18 4). OcHoBHBIE NOHATUSA.METObI
penieHus cucTeM ypaBHeHni. KonTposnbHas padorta Ne2.PannonansHoe
YpaBHEHHE C ABYyMS TepeMeHHbIMU. CUCTEMBI YPABHEHUN KaK MaTeMaTUYECKUE
MOJENH PEABHBIX CUTYaLlAMN.

I'naBa 3. Yucaosbie pynkuun (24 4). Oyukuus. HezaBucumas
nepemMeHHas. 3aBucumas nepemenHas. O6nactb onpeneneHus QyHKIUU.
O6nacte 3HaueHuit pyukiuu. KoutponsHas padota Ne3. CiocoOsl 3a1aHust
¢bynkuuu. CoiicTBa pyHKUMNA. YeTHbIE U HeUeTHbIe PyHKIMU. KOHTpoabHas
pabota Ned. CtenenHas pyHKIMS C HATypaJIbHBIM MOKA3aTeJIeM, €€ CBOMCTBA U
rpaduk. CrenenHas pyHKIUS C OTPUIIATEIBHBIM LIETBIM ITOKA3aTEIEM, €€
cBoiicTBa u rpaduk. Dynknusa y = /x, ee coiicta u rpaduk. KoHTponsHas
pabota Ne5.

I'nasa 4.I1porpeccuu (14 4).Yucnosas nocnenoBareabHOCTb. CIOCOOBI
3aJaHus YHUCJIOBBIX MOCiexoBaTeabHoCcTeEN. CBOMCTBA ITOCIEI0BATEILHOCTEM.
Apudmernueckas nporpeccust. Dopmyrsa N-ro uieHa apuPpMeTHIeCcKoM
nporpeccun. Dopmysa CyMMbl WICHOB KOHEUHOUN apuMeTHIeCcKOi
nporpeccuy. XapakTepuCTUIECKOE CBOMCTBO. I eomeTprueckas mporpeccusi.



dopmyia N-ro wieHa reoMeTpudecKkon nporpeccun.dopmyira CyMMbI YIEHOB
KOHEYHOM reomeTpuueckoi nporpeccun. Kourposbnas padora Neb

I'naBa 5. J1eMeHTHI KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH
BepositHocTeilt (20 u).KomOunaTopusie 3agaun. [IpaBuiao yMHOXKEHUS.
®dakropuain. [lepectanoBku. I pynmupoBka undopmanmu. OOMmMA psij1 TaHHBIX.
Tabnuunoe npencrasieHue nHbopmanuu. ['paguueckoe npeacrapiecHue
uHpopmaruu. YucinoBble XapaKTepUCTUKH TaHHBIX U3MEpeHUs. BeposTHOCTb.
CoOpITHe (CiTydaitHOE, TOCTOBEPHOE, HEBO3MOXKHOE). [IpOTHBOIIOIOKHBIC
coObITus. HecoBMecTHbIE COOBITHS. BEposSTHOCTE CyMMBI IBYX COOBITHH.
BeposiTHOCTh MPOTUBOIOIOKHOTO COOBITHA. CTaTUCTHUECKAS] YCTOMIHBOCTb.
Cratuctryeckast BEpOSATHOCTb.

Oo6o0marmee nopropenue (12 1)

I'eomerpus
7 xiacc (68 )

1. HauajbHble reoMeTpudeckue cBeaernus (10 1)

[Tpocreiimre reomeTpuyeckue GUIyphl: npsiMasi, TOUKa, OTPE30K, Jyd, YIrodi.
[Tonsitue paBeHcTBa reomerpudeckux ¢uryp, CpaBHEHUE OTPE3KOB U YIJIOB.
M3mepeHnne OTpe3KoB, IMHA OTpe3Ka, Mi3mepeHue yriioB, rpajycHasl Mepa yria.
CMexHbIE M BEPTHKAIbHBIE YIJIbI, UX CBOMCTBA. [lepneHAnKyIISpHbIE IPSIMBIE.

2. Tpeyroabsnuku (17 4)

TpeyronsHuk. Ilpu3Haku paBeHCTBa TpPEyroJbHHUKOB. lleprneHmukyisp K
npsMoil. Meauanel, OUCCEKTPHUCHI M BBICOTHI TPEyrosibHUKa. PaBHOOEIpEHHBII
TPEYTOJIBHUK U €r0 CBOMCTBA. 3a1a4d Ha IOCTPOEHHUE C IMOMOLIBIO HUPKYJIS U
JIMHENKHU.

3. Ilapajuieabnbie npsimbie (13 4)

[Ipu3Haku napajyieIbHOCTH MPSAMBIX. AKCHOMAa apaJUIeIbHbIX IPSIMBbIX.
CBoiicTBa MapaeabHbIX NPSIMBIX.

4. CoOTHOIIEHNSI MKy CTOPOHAMM H YIJIAMH TPeyrojabHuKa (18 u)

CymMa yrnoB TpeyrojpHuka. COOTHOIIEHHE MEKYy CTOPOHAMHU U yTiaMu
TpeyroyibHUKa. HepaBeHCTBO TpeyroiapHuka, [IpsMoyronbHbie TPEYTrOJIbHUKM,
MX CBOMCTBA M NIPU3HAKU PABEHCTBA. PacCTOsSIHUE OT TOUKHU JI0 MIPSAMOM.
Paccrostnue Mexay napajuieabHbBIMU NMPAMBIMH, 1loCTpOeHNE TpeyroabpHNUKA 110
TPEM DJIEMEHTAM.

5. IloBTOpenue. Pemenue 3agayq (10 1)

8 kimacc (68 u)
1. Yerbipéxyroiabuuxku(14 1)

MHOroyroJibHUK, BBITYKJIbI MHOTOYTOJIbHHUK, YETBIPEXYTOJIbHUK.
[Tapaiutesiorpamm, €ero cBoMCTBa U NpusHaku. Tpanenusd. [IpaMoyroyibHUK,
pomO, KBajapart, ux cBoricTBa. OceBas M IEHTPaIbHAS CHMMETPHUH.

2. Ilnomannb(14 4)

[TonsTne t1omaau MHOroyrojpHuka. Ilmomanu  npsmMoOyrojabHUKAa,
napajgiesorpaMmma, TpeyroiabHuka, Tpanemnuu. Teopema [Tudaropa.



JlokazarenscTBO TeopeMbl I[ludaropa ocCHOBBIBaeTCS Ha CBONCTBax
wiomwanaeii u dopMmynax s IUIOMIAACH KBajapaTa M NpPSIMOYTOJbHHUKA,
JlokasbIBaeTcs TaKxke Teopema, ooparHas teopeme Iudaropa.

3. Iloxo0ubIe TpeyroabHUKu(19 v)

[logoOGubie  TpeyronabHuku.  [Ipu3Haku  1OmOOMS  TPEYrOJILHUKOB.
[Ipumenenue mogoOusi K J0Ka3aTeIbCTBY TEOpeM M pelieHuto 3anad. CuHyc,
KOCHHYC U TAHT€HC OCTPOTO yTIJIa MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

4. OxpyxHocTb (17 1)

B3anmHoe pacnonioxeHne mnpsamMou W OKpy:kHOCTH. KacarenbHas K
OKPYKHOCTH, €€ CBOWCTBO M NpU3HAK. L[eHTpasbHblE M BIMCAHHBIE YTJIBL.
YeTplpe 3aMedaresbHbIE TOYKM TPEYTrOJbHHUKA. BrimcaHnHas ©  onMcaHHas
OKPY’KHOCTH.

5. IloBTOpenue, Pemenne 3agau (4 1)

9 kiacc (68 u)

1. BekTopsl. (8 1)

[Tonarue Bexktopa. PaBeHCTBO BEKTOPOB. CIOKEHHE U BBIYUTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOopa Ha uucio. PasnmokeHue BeKTOpa IO JIBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

2. MeTtoa koopaunat (10 1)

Koopaunatel Bektopa. Ilpocreiimme 3agaum B .KOOpAWMHATAX. Y PaBHEHUS
OKPY>KHOCTH U TpsiMoM. [IprimeHeHHne BEKTOPOB M KOOPAMHAT MPU PEIICHUU
3a1ad.

3. CooTHolleHUsI MEXIYCTOPOHAMM W YIJIAMH TpPeyroJbHHKA.
CkagnsipHoe npousseeHne BeKTopoB(114)

CuHyc, KOCHHYC M TaHTEHC yriia. Teopembl CHHYCOB U KOCUHYCOB. Pemenne
TpeyroJabHUKOB. CKaJasipHOE NPOU3BEICHUE BEKTOPOB M €ro NPUMEHEHHE B
r€OMETPUYECKHX 3a/1a4aXx.

4. IiuHA OKPYKHOCTH H IJIOMAAb Kpyra (12 1)

[IpaBuiibHBIE ~ MHOTOYrOJIbHUKH.  OKpPYKHOCTH,  ONHCaHHas  OKOJO
MPaBWJIBHOTO MHOTOYTOJbHHUKA U BIMCaHHAasA B HEro. [locTpoeHune npaBuiIbHBIX
MHOT'OYTOJIbHUKOB. [[nmnHa okpyxxHoctu. [nomans kpyra.

5. JIBm:kenus (8 4)

OtobOpaxkenne tiockoctu Ha ce0s. [lonstue paBwxkenus. OceBas u
neHTpanbHass cummerpuu. [lapamiensHeiil nepenoc. IloBopor. Hamoxenus u
JIBYDKCHUS.

6. HauasbHble cBeileHUs U3 cTepeomerpuu (8 1)

[Ipenmer crepeomerpun. ['eoMmerpuueckue Tejla U TOBEPXHOCTH.
MHoOrorpaHHUKY: TIpU3Ma, MapaJieienunen, nupaMuaa, GopMyJsbl IS
BBIYHCIICHUS] UX 00beMOB. Tena W MOBEPXHOCTU BpaIEHUS: IUJIUHIP, KOHYC,
chepa, map, GopMyNbl IS BBIYUCICHHS WX IUIOMANEH TOBEPXHOCTEH W
00BEMOB.

7. O06 akcuomMax NJIAHUMETPHUH (2 4)

8. IloBTOpenue. Pemenne 3agay (9 4)

IlepeyeHb KOHTPOJIBbHBIX PadoOT



I'eomerpus
B 7 Kjacce:
1) KonrponbHas pabota Nel mo Teme: «HauanbHble TreomMeTpuUecKue
CBEJICHUS».
2) Kontposbhas padota Ne2 o teme: « TpeyroisHUKN.
3) KontpoabHas pabota Ne 3 o teme: «[lapanienbHbie IpsMbICY.
4) KontponmpHas pabota Ne 4 mo Teme: «COOTHOUICHHUS MEXKIY
CTOPOHAMU M YIJIAMH TPEYTOJIbHUKA.
5) KonrtpomnbHas padbota Ne5 o teme: «IIpsiMOyTroibHBIE TPEYTOIBHUKI.
B 8 KJacce:
1) KontponrsHas padota Nel mo teme: «HeTbIpeXyroJbHUKNI.
2) KoutpoabsHas padora Ne2 o teme: «Ilmomanpy.
3) KontpoasHas padora Ne 3 o reme «I1og00HBIE TPEYTOTBHUKI»
4) KoutponbsHas padota Ne 4 o teme «COOTHOIIIEHUE MEXKYy CTOPOHAMU U
yriamMu
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA
5) KonrposbHas padora Ne 5 o reme «OKpYKHOCTBY.
B 9 Knacce:
1) Koutponbnas padota Ne 1 mo Teme «Bekropsl. MeToa KoOpauHaT).
2) KontponbHas padota Ne 2 o Teme «COOTHOIICHUSI MKy CTOPOHAMU
U yriamMu TpeyroiabHuka. CKaasipHOE MPOU3BEIECHUE BEKTOPOBY
3) KonrponbHas pabora Ne 3 no teme «/[nrHa OKpy>KHOCTH M IUIOIIA]b

KpyTa».
4) KoutpoabsHas padota Ne 4 o teme «JIBuxkeHUs»

Auaredpa

B 7 knacce:

1) Kontponbhas pabora Nel mo teme: «MaTemMaTHUECKUH S3bIK.
MatemaTuueckas MOJICIIb»

2) KonTtponbHas padota No2 no teme: «JIuHeitHas GyHKINDY

3)KonTponbHas padora Ne3 mo reme: «CHCTEMBI IBYX JTUHEHHBIX
ypaBHEHUM C ABYMsI IEPEMEHHBIMI)

4) KontponbHas padota Ne4 o teme: «OgHousneHsl. Onepanuu Haj
OJTHOWJICHAMM

5) KontponwHas padota Ne5 no teme: «MHorowieHsl. Oneparuu Haj
MHOTOYJICHAMUY

6) KontponbHas pabota Ne6 mmo teme «Pa3noxeHre MHOTOUWICHOB Ha
MHOHUTEITH»

7)KontposbHas pabota Ne7 o reme «DyHKIIHs FXZ»
B 8 knacce:

1) Kontponbras pa6ota Nel no teme: «CrioskeHUE ¥ BBIYMUTAHUE
anredpandecKux Ipooei»

2) KontponbHas padota No2 mo teme: « AnreOpandeckue Jpoom»



3) KontponbHas pabota Ne3 mo teme: «Dynkuus y=Vx. CBoiicTBa
KBaJpaTHOTO KOPHSD»

4) KontponbHas padota No4 o teme: « DyHKIIUU y=KX2, y=K/X»

5) Kontponbshas pabota Ne5 o teme: «KBagpatuunas GyHKIUsDY

6) KontponbHas padota Ne6 mo teme: «KBajpaTHbie ypaBHECHUS»

7) Kontpoinbnas pabora Ne7 no teme: «HepaBeHcTBa»
B 9 kiacce:

1) Konrtposnbnas padora Nel no teme: «PannoHanbHble HEPAaBEHCTBA U UX
CUCTEMBI»

2) KonTtponbHas padota Ne2 no teme: «CUCTEMBI ypaBHEHUI»

3) Konrtpoinbnas padora Ne3 no teme: «OnpeneneHue 4uciioBoi
(GyHKIHN.»

4) KortpomnpHas padota Ne4 o teme: «CriocoObI 3a1anusi PyHKITUH.
CaoiicTBa QyHKITUI»

5) KonTponbHas padorta Ne5 o Teme: « OyHKIUM y=X',y=X ", y=3\/x.
CaolicTBa U rpaguK»

6) Kontposbhas padota Ne6 mo teme: «IIporpeccum»

7) KontponbHas pabota Ne7 o teme: « D1eMeHTbl KOMOMHATOPUKH,
CTATUCTUKHU U TEOPUU BEPOSTHOCTEN»

HanpagpJieHus1 IPOEKTHOM JeATEIbHOCTH YYALIUXCH

Cornacao @I'OC OOO onHMM W3 HAIPABICHUM YPOYHOU AEATEIBHOCTU
ABJIETCS POEKTHAS IEATEIbHOCTh YUaIUXCS.

Tunonorust Gopm opraHuzanuu HPOEKTHOM AESATENBHOCTU (IPOEKTOB)
OOy4YarOIIMXCcsl MOXKET ObITh IPEICTABIIEHA MO CIIEAYIOIIMM OCHOBAHMSIM:

* BUJIaM MPOEKTOB: HH(pOpPMAITMOHHBIN (TOUCKOBBIN),
UCCIIEIOBATENbCKUM, TBOPYECKHM, COLMANbHBIN, NPHUKIATHON (TIPAKTHUKO-
OpPUEHTUPOBAHHBIN), UTPOBOI (POJIEBOM), HHHOBAIIMOHHBIN (TIPEITOIATAFOIIIHIA
OpraHU3alMOHHO-?)KOHOMUYECKUN MEXaHU3M BHEAPEHHUS);

* COACPKAHUID: MOHONPEAMETHBIM, METANPEAMETHBIM, OTHOCAILIUMUCSA K
oOnmacT 3HAHWUW (HECKOJIBKUM  00JacTsiM), OTHOCSIIMICS K o0yactu
NEeATEIBbHOCTH U IIP.;

* KOJIMYECTBY YYaCTHHMKOB: WHJWBUIYAJIbHBIM, NAPHBIA, MaJIOTrPYIIIOBOM
(mo 5 denoBek), rpynmnoBoi (10 15 denoBek), KOJUIEKTUBHBIA (Kj1acc U Oojiee B
paMKax IIKOJIBI), MYHULIMTIAIbHBIN, TOPOICKOU, BCEPOCCHMCKHUN,
MEXKTyHAPOIHbINA, CETeBOU (B paMKax CIOXHUBILIEWUCS MapTHEPCKOM CETHU, B TOM
yucie B IHTepHere);

* ITUTENBHOCTU (TIPOJOJIKUTENBHOCTH) MPOEKTAa: OT MPOEKTa-ypoka 0
BEPTUKAJILHOI'O MHOTOJIETHETO IIPOEKTA;

* TUAAKTUYECKON IIeJIM: O3HAKOMJIEHHWE OOy4aroumxcs ¢ METoJamMHu U
TEXHOJIOTUSIMHU TPOEKTHOM NEATEIbHOCTH, 00CCTICUCHUE WHIUBUyATU3AIUN U
muddepennranuu 00ydeHus, MOACPKKa MOTUBAIIMKA B O0YUYEHUH, peau3alius
MOTEHIIHAJIa TUYHOCTH U TIp.

PesynpTaToM (TIPOIYKTOM) TIPOEKTHOW JIEATEIHHOCTH MOXET OBITh
mro0ast U3 cneayrmux padoT:



a) muchbMeHHas paboTa;

0) MaTtepuanbHbI 00BEKT, MAKET, THOE KOHCTPYKTOPCKOE U3/IEIINE;

B) IIpE3EHTAIHS;

') OTYETHBIE MATEPHUAIIBI TIO COIUATIBHOMY MPOECKTY.

NuauBuyaibHBIA ~ TPOEKT  OIIEHUBAaeTCd MO  CIOCOOHOCTH K
CaMOCTOATENIbHOMY NMPUOOPETEHUIO 3HAHUHN U PEIICHUIO MPOOIIEM.

Kpurepuu onieHrBaHust IPOESKTHBIX PadOT:

1. Jloruka u310KEeHUS;

2. KauecTBO HarmsiAHbIX MaTEPUATIOB

3. KommeteHTHOCTD B ITpo0JieMe UCCIIeI0BaHNUS,

4. KauecTBO apryMeHTallUU MPU OTBETaX HA BOMPOCHI;

5. Ucnonw3oBanue UKT

s YCIIEIIHOTO OCYIIECTBIICHUSA y4eOHO-HCCIIeI0BATENbCKON
JESATEILHOCTH 00yYaroluecs JOJKHBI OBJIAJETh CIEIYIOUUMU JEHCTBUSIMMU:

* IOCTAHOBKA MPOOJIEMbI U ApTYMEHTHUPOBaHUE €€ aKTyaIbHOCTH;

* popMynHpOBKa THUIIOTE3bl HUCCIENIOBAHUS M PACKPBITHE 3aMbIcia —
CYIITHOCTH OyAyIen AesiTeIbHOCTH;

* [UIAHUPOBAHUE UCCIIEIOBATEILCKUX pPAab0OT U BBIOOP HEOOXOAMMOTO
WHCTPYMEHTApUS;

* COOCTBEHHO TMPOBEJECHUE HUCCIECNOBAHUS C 00S3aTEIbHBIM IMOATAITHBIM
KOHTPOJIEM U KOPPEKIUEN pe3yabTaToB padoT;

* opopmiieHHE pE3yJBTATOB YUYEOHO-HCCIEAOBATENbCKON AESITEIbHOCTU
KaK KOHEYHOTO MPOJIYKTa;

* IPE/ICTABJICHUE  PE3YJbTAaTOB  HUCCIEAOBAHUS  IIUPOKOMY  KPYyTY
3aMHTEPECOBAHHBIX JIMI[ JJIS OOCYXJEHUS U BO3MOXKHOTO JajbHEHIIEro
MPAKTUYECKOTO UCTIOIb30BaHUS.

@dopMbl  OpraHu3aIu  y4eOHO-UCCIEA0BATEIbCKON JeATeTbHOCTH Ha
YPOYHBIX 3aHATUSIX MOTYT OBITH CJICTYIOIINMHU:

* YPOK-HCCIIEIOBAHNE, YPOK-IabopaTopusi, ypOK — TBOPYECKUN OTUET,
YPOK H300peTaTenbCcTBa, YPOK «Y IUBUTEIBHOE PSAIOM», YPOK — paccka3z o0
VU4E€HBIX, YPOK — 3alllUTa HCCIENOBATEIIbCKUX IMPOEKTOB, YPOK-IKCIIEPTH3A,
ypokK «IIaTeHT Ha OTKPBITHEY», YPOK OTKPBITHIX MBICIIEH;

* Y4eOHBIA HKCIIEPUMEHT, KOTOPBIM IMO3BOJISIET OPraHM30BaTh OCBOCHHE
TaKuX DJIEMEHTOB HCCIEI0BATEIbCKON AEATEILHOCTH, KaK IJIAHUPOBAHHUE M
MIPOBEICHHUE IKCIIEPUMEHTA, 00padOTKa U aHAIU3 €ro PEe3yJIbTATOB;

* IOMaIIHee 3aJ]aHue MCCIEA0BATEIbCKOrO XapaKTepa MOXET COYeTaTh B
cebe pasHoOOpa3Hble BHJIBI, MPUUEM TIO3BOJIAET TMPOBECTH Yy4eOHOE
UCCJIEIOBAHNE, JOCTATOYHO MPOTSHKEHHOE BO BPEMEHHU.

Hcnonb30BaHue pe3epBa y4eOHOT0 BpeMeHH
[To aBTOpCKOIi paboueit mporpamme T.A.BypmuctpoBoii pe3epB BpeMeHU
HE IIPEAYCMOTPEH.



4. TemaTn4yeckoe MJIAHMPOBAHME.
I'eomerpus

Ne | OcHoBHOE K XapakTepucTuka oCHOBHbIX | OCHOBH
nap | comepxaHue IO | 01 | BUAOBJEATEILHOCTH YYEHUKA bIC
arpa | pazzaesnam (TeMbl) u4 (Ha ypoBHE YyueOHBIX HaIrpaB
Paznensr | da ec JEeUCTBUI) JIEHUS
Ne i/m nporpam TB BOCIIUT
MBI 0 aTeJIbH
ya on
co TesATeIh
B HOCTH
7 kaace
I'maBa 1 | Hauanbu 1, | Ilpsimast u oTpe3oK. 2 | OOBACHSATB, UTO TAaKOE OTPE30K, | 1,2,4,6,
13( 2 | Jlydau yron Jqy4, yroia, kakue urypsl | 7,8
reOMETp 3 | CpaBHeHue OTPe3KOB | 1 | Ha3pIBalOTCS  pPAaBHBIMHU, Kak
UYECKUE 1 yTJIOB CPaBHUBAIOTCS U U3BMEPSAIOTCS
ceeneHus | 4,5 | Usmepenue 3 |OTPE3KM M YIIIbI, YTO TaKOE
(10 9) OTPE3KOB. rpaayc ¥ rpajycHas Mepa yria,
N3mepenne yrnos KaKOM yTOJ Ha3bIBACTCA
6 [TeprieHauKyISIpHBIC 2 | OpsIMBIM,  TYIBIM, OCTpPBIM,
psIMbIC Pa3BCPHYTHIM, qyToO TAaKOC
Pemenue 3amau 1 | cepeanna OTpE3Ka 151
KonTtpoapHas pa60Ta 1 6HCC€KTpI/IC3 yria, Kakue yrijibl
Ne 1 Ha3bIBAIOTCS  CMEXKHBIMH U
KaKue BEPTUKAILHBIMU;
dbopMynpoBaThH u
000CHOBBIBaTh YTBEPKICHUS O
CBOMCTBAX CMEXHBIX 151
BEPTUKAIBHBIX YIJIOB; OOBsC-
HSATb, KaKue psIMBbIC
HA3BIBAOTCS
TIEPIICHNKYJIIPHBIMU;
(bopMyIMpOBATH u
000CHOBBIBaTh YTBEPKIEHUE O
CBOICTBE
JIBYX MPSIMBIX,
NEPIEHANKYIIPHBIX K TPEThEH;
U300pakaTh H PACIO3HABATH
yKa3aHHbIE [IpoCTENIINE
burypsl Ha yepTekax; pemnarh
3a/laud, CBS3aHHBIE C OTUMHU
npocTedumMu purypamu
I'maBa Il | Tpeyron | 1 | IlepBblii mpu3Hak 3 | O0bsicHsATh, Kakasg ¢urypa | 4,8
BbHUKH paBEHCTBa HA3BIBACTCS  TPEYTrOJIHHUKOM,




(17 9)

TPEYroJIbHUKOB

Menauansl,
OMCCEKTPHUCHIM
BBICOTBI
TPEYroJIbHUKA

Bropoi u tpetun
IIPU3HAKHU PABEHCTBA
TPEYTOJIBHUKOB

3amaun Ha
MTOCTPOEHUE

Pemenne 3anau

Koutponbhas padota
Neo 2

4YTO TAaKOC BCPIIMHBI, CTOPOHEI,

YTJIBI u EPUMETP
TPEYroJIbHUKA,
KaKoi TPEYTOJIbHUK

Ha3bIBAETCA pPaBHOOEIPEHHBIM
U Kakol PpaBHOCTOPOHHUM,
KaKue TPEYTrOJIbLHUKHU
HAa3BIBAIOTCS pPaBHBIMU;
n300paxaTh U pacno3HaBaTh Ha
yepTekax TPEYTOJbHUKUA U HX
AJIEMEHTHI; (HOPMYJIHUPOBATH U
JIOKa3bIBATh TEOPEMBI 0
IIpU3HAKax paBEHCTBA
TPEYTOJILHUKOB; OOBSICHSTD,
4YTO Ha3bIBaCTCs
MEePIEHIUKYJIISIPOM,
NpPOBENEHHBIM W3 JAHHOU
TOYKM K JAHHOM MPSIMOM;
dbopMyIUpOBaTh M JOKa3bIBaTh
TEOpPEMY O NEPHEHIUKYISApe K
npsiMOM;  OOBSACHSTH, KaKue
OTPE3KHU HAa3BIBAFOTCS
MeIMaHOU, OUCCEKTPUCON U
BBICOTOM

TPEYTOJIbHUKA;
dbopMyIMpoBaTh U JTIOKA3bIBATh
TEOPEMBI 0 CBOMCTBax
PaBHOOEIPEHHOTO

TPEYroJIbHUKA; PelIaTh 3a7auu,
CBS3aHHBIE C  TPU3HAKaMU
pPaBEHCTBA TPEYrOJbHUKOB U
CBOMCTBaMH PaBHOOEIPEHHOTO
TPEYTOJIbHHKA,;
dbopMyIUpoBaTH OMpeACICHUE
OKPYXKHOCTH; OOBSCHSTH, HYTO
TaKoe

IEHTP, paguyc, Xopaa |
JTUaMETP OKPYKHOCTH; pPeIIaTh
MPOCTEUIIINE 3aJ1a4u Ha
MOCTPOCHUE (MOCTPOEHUE YTIIa,
PaBHOTO

JTaHHOMY, MOCTPOCHUE
OHCCEKTPHUCHI yria,
MOCTPOEHHE

MEPIEHANKYJISIPHBIX  MPSIMBIX,




IMOCTPOCHHUEC CCPCANHBI

OTpe3Ka)

U Oojee CIOXHBIC 3a/1ayM,
UCTIOJIB3YIOIIHE yKa3aHHBIC
IpOCTeHIINeE; COTIOCTABJIATH
NOJMyYEHHBIA  pe3yiabTaT ¢
yCIIOBUEM 3a]a4H;

aHaJIM3UPOBATh BO3MOKHbIEC
clIy4yau

I'maBa
11.

[Tapaiute
JIbHBIC

psSIMbIC
(13 9)

[Ipu3naku
[apaJuICIbHOCTH
JBYX IPSIMBIX

Axcuoma
napasuieIbHbIX
IPSIMBIX

Pemenne 3anau

KoHntposnbHas padorta
Ne 3

@opMyIMpOBaTh OIpPEAECICHUE
napauieIbHbIX MPSMBIX;
OOBSCHSTH C IOMOIIBIO
PHUCYHKA, KaKue YTJIBI,
o0pa3oBaHHbIE npu
NEPECECUCHUH JBYX MPSIMBIX
CEeKYIIIeH, Ha3bIBAIOTCSI HAKPECT
JeKAIMMHA, KaKue
OJIHOCTOPOHHUMHU M  KaKue
COOTBETCTBECHHBIMH;
dbopMyIUpOBaTh U JOKA3bIBaTh
TEOPEMBI, BBIPXKAIOIINE
IPU3HAKU napayuIeTbHOCTH
JBYX TPSMBIX; OOBSICHATH, YTO
TaKOe¢ aKCHOMBI T€OMETPUU U
KaKue aAKCHOMBI yKe
UCIIOJIb30BAIHUCH paHee;
bopMyIHpOBaThH aKCHOMY
napajiebHBIX ~ TPSIMBIX U
BBIBOJUTH CJIEACTBUS W3 HeEE;
dbopMynpoBaThH

UM JIOKa3pIBaTh TEOPEMBI O
CBOMCTBAX MapajuIeIbHBIX
OpsIMBIX, OOpaTHBIE TeopemMam
0 TpU3HAKaX MapajuIeTbHOCTH,
CBSI3aHHBIX C HaKpeCT
JCKAIAMHA,
COOTBETCTBCHHBIMH u
OJTHOCTOPOHHUMHU yTJaMHu, B
CBSI3U C DTUM OOBSCHSTH, YTO
TaKO€ YCJIOBHE U 3aKJIIOUCHHUE
TEOpEeMbl,  Kakas  Teopema
HA3bIBACTCS

00OpaTHOM 10 OTHOIICHUIO K
JTAHHOU Teopeme; OObSICHAT,

1,2,4,8

['1aBa

CooTHO

Cymma yrioB

DopMyIUpPOBATH U JOKA3bIBATh

4,6,8




HICHUS
MEXITY
CTOpOHA
MU U
yriamu
TPEYroJib
HUKA

(18 1)

TPEYroJIbHUKA

CooTtHomeHus
MEXTy CTOPOHAMH U
yTJlaMH
TPEYroJbHUKA

KoHntposnbHas padorta
Ne 4

[IpssmoyrosbHbBIE
TPEYTOJIbHUKHU

[TocTpoenue
TPEYTOJIbHUKA T10
TPEM BJIEMEHTaM

Pemenne 3anau

KoHntposnbHas padota
Ne 5

TEOpEMY O CyMMe yTJIOB
TPEYroJIbHUKA U €€ CIIeJICTBUE
O BHEIIIHEM YTJIE
TPEYroJIbHUKA; TPOBOJUTH
KJ1IacCU(UKAITHIO
TPEYTOJIbHUKOB TI0 yTJlaM;
dbopMyIMpOBaTh U JOKA3HIBATH
TEOPEMY O COOTHOLIEHUSX
MEXIY

CTOpPOHAMHU U yriamMu
TpeyrojbHuKa (IpsiMoe 1
o0paTHOE YyTBEPKACHUS) U
CJIEICTBUS U3 HEE, TEOPEMY O
HEPaBEHCTBE TPEYTOJIbHUKA;
(opMyIupOBaTh U JOKA3bIBATH
TEOPEMBI O CBOMCTBAX
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB
(MpsAMOYTOJIbHBIN TPEYTOJIBHUK
¢ yrinom 30°, npu3HaKu
PaBEHCTBA MPSMOYTOJIbHBIX
TPEYroJIbHUKOB);
dbopMyIUpOBATH ONPEICTICHUS
paccTOsIHUS OT TOUKH A0
IPSAMOM, PACCTOSTHUSI MEXKIY
napajiyieIbHBIMU MPSMBIMU;
pelaTth 3aJa4u Ha
BBIYMCIICHHE, JOKA3aTeIbCTBO U
IIOCTPOEHUE, CBA3AHHBIE C
COOTHOIICHHUSIMU MEXTY
CTOPOHAMH U yIJIaMU
TPEYrOJIbHUKA U PacCTOSTHUEM
MEXAY NMapaieIbHbIMU
PSIMBIMH, TIPU
HEO0OXOIUMOCTH TIPO-

BOAUTH MO XOJ1y pELIEHUs
JOTOJTHUTENbHBIE TOCTPOEHUS,
COITOCTABJIATH [10JIYYEHHBIN
pe3ynbTaT C YCIOBHEM 3aJauH,
B 33/1a4ax Ha IOCTPOCHHUE
UCCJIEN0BATH BO3MOYKHbIE
ciydau

IToBTOpenue. Pemenue 3amayq

10

1,5

8 kiace




I'naBa V.

Yetoipéx
YTOJIbHU
KU

(14 q9)

MHOFOYFOJIBHI/IKI/I

[Tapannemorpamm u
Tparneuus

[IpssIMOYTOIbHUK,
poMO, KBajipar

Pemenue 3agau

KoHntposnbHas padorta
Ne 1

OOBACHSATD, YTO TAKOE
JIOMaHasi, MHOTOYTOJIbHUK, €T0
BEPIINHBI, CMEKHBIE CTOPOHBI,
JMaroHaiu, u3o0paxars U
pacno3HaBaTh
MHOTOYTOJIbHUKU Ha YepTEkKax;
MOKa3bIBaTh 3JIEMEHTHI
MHOTOYTOJIbHUKA, €r0
BHYTPEHHIOIO U BHEUTHIOIO
obnactu; GopMyaHpoOBaTh
ONPEIEICHUE BBITYKIOTO
MHOTOYTOJIbHUKA; U300paxkaTh
U paclo3HaBaTh BBIMYKIIbIC U
HEBBINYKJIbIE MHOTOYTOJIbHUKH;
dbopMyIHpoBaTh U JJOKA3hIBATH
YTBEPXKACHUS O CYMME YIJIOB
BBINTYKJIOTO MHOTOYTOJIbHUKA U
CYMME€ €ro BHEUIHHUX YIJIOB;
OOBSACHSATH, KAKHE CTOPOHBI
(BEpILMHBI) YETHIPEXYTOIbHUKA
Ha3bIBAIOTCS
IPOTUBOTIOJIOKHBIMU;
dbopMyIUpOBATH ONPEICTICHUS
napajjiesiorpaMmma, Tpaneuu,
paBHOOEIPEHHOM U
IIPSIMOYTOJIbHOU TpareLni,
PsIMOYTOJIbHUKA, poMOa,
KBaJIpaTta; u300paxkath u
pacrno3HaBaTh 3TU
YETBIPEXYTOJIbHUKUY;
dbopMyIMpoOBaTh U JJOKA3hIBATH
YTBEPKACHUSI 00 X CBOWCTBAX
U IPU3HAKAX; PEIIATh 3a/1a4n
Ha BBIYUCIICHUE,
JI0Ka3aTeJIbCTBO U IOCTPOEHHUE,
CBSI3aHHBIE C STUMH BUIAMU
YETBIPEXYTOJIBHUKOB;
OOBSICHSITh, KAKWE IBE TOUKH
HA3BIBAIOTCSI CAMMETPUYHBIMU
OTHOCHUTEJIBHO TIPSIMOM
(TOUYKM), B KAKOM CIIy4ae
¢dburypa HazpIBaeTCA
CUMMETPUYHONU OTHOCUTEIIHHO
PSIMOM (TOYKH) M YTO TaKOE
0Ch (LIEHTP) CUMMETPHUU

2,4,6,8




(burypsbl; IpUBOIUTH TPUMEPDI
buryp, 0061a1ar0IIUX 0CEBOM
(IeHTpaIbHOM) CUMMETpHEH, a
TaK)Ke MPUMEPHI

OCEBOM U LICHTPAJIbHOMN
CHUMMETPHUU B OKPYKAIOIIEH
HAac 0OCTaHOBKE

I'maBa | [Tnoman [Tnomane 2 | OOBsACHATH, KaK MpousBoguTcs | 2,8
VI. b MHOT'OYTOJIbHUKA WU3MEPEHUE TIIOIIAIEN
(14 q) IInomann 6 | MHOIOYTOJbHUKOB, KaKH€
napasuiesiorpamma, MHOTOYTOJTFHUKA Ha3bIBAIOTCS
TPEYrojabHUKA U PaBHOBEJIMKUMH U KaKHe
Tparnenuu PaBHOCOCTABJICHHBIMU;
Teopema ITudaropa 3 | bopmymnupoBaTh
Pemenne 3amau 2 | OCHOBHBIE CBOMCTBA ILIOLIAACH
KOHTpOJ'IBHaH pa60Ta 1 | ¥ BEIBOAUTH C UX ITOMOIIIBIO
Ne 2 (opMyIIBI IIIOMIAACH
PSMOYTOJILHUKA,
napasuiesiorpamma,
TPEYTOJIbHUKA, TPATICIINH;
bopMyIUpOBATH U I0KA3bIBATH
TeopeMy 00 OTHOIIICHUHU
IJIOIIAJEH TPEYTOJIbHUKOB,
UMEIOITUX
110 PaBHOMY YTJIy;
bopMyIUpPOBATh U IOKA3bIBATh
teopemy [Tudaropa u
00paTHYIO €i; BEIBOJIUTH
dbopmyny I'epoHa 1j1s TI0IIA M
TPEYTOJbHUKA; PEIIaTh 3a/1a9H
Ha BBIYUCJICHUE U
JI0OKa3aTeIbCTBO, CBSI3aHHBIC C
dbopmynamu iomaaen u
teopemoit [Tudaropa
I'maBa | IlomoOH Onpenenenue 2 | OOBACHATH HOHATHE 48
VII. bIE OJA00HBIX MPOMOPUHUOHAIBHOCTH
TPEYTOJIb TPEYTOJLHUKOB OTPE3KOB; (HOPMYIMPOBATH
Huku (19 [Tpu3Haku mompoous 5 | ompeaeneHus moag00HBIX
q) TPEYTOJILHUKOB TPEYTOJIbHUKOB U
Konrponsuas pabora | 1 | ko3ddunueHTa nogoous;
Ne 3 dbopMyIHpoOBaTh U JJOKA3HIBATH
[TpuMeneHme 7 | TeopeMbl: 00 OTHOILIEHUHU
MOJI00US K IUIOIAIEN TOTOOHBIX
JI0OKa3aTeIbCTBY TPEYTOJILHUKOB,

TCOPEM M PCUHICHUIO

0 MpU3HaKax Mo100us




3aja4

CooTtHomeHus
MEXTy CTOpOHAMH
U yrjiaMu
PSMOYTOJIBHOTO
TPEYTrOJbHUKA

KoHntposnbHas padorta
Ne 4

TPEYTOJILHUKOB, O CPEIHEH
JIMHUU TPEYTOJBbHUKA, O
nepeceueHu MeIuaH
TpPEyroJabHUKA, O
IIPOTIOPIIUOHATIBHBIX OTPE3Kax
B IIPSIMOYT'OJIBHOM
TPEYTOJIbHUKE; OOBSICHATH, UTO
TaKO€ METOJI MOJA00us B
3a/1a4ax Ha MOCTPOCHUE, U
IPUBOJIUTH MPUMEPHI
MPUMEHEHUS ’TOTO METO/a;
00BACHATH, KAK MOYKHO
HCII0JIL30BaTh CBOMCTBA
OJ00HBIX TPEYTOJIbHUKOB B
U3MEPUTEIBHBIX paboTax Ha
MECTHOCTH, OOBSICHSTH, KaK
BBECTH MOHATOE ITOI00HS IS
IIPOU3BOJILHBIX (DUTYD;
bopMyIUpPOBATH ONpeICTICHUS
U WUTIOCTPUPOBATH MOHSITHS
CHHYyCa, KOCUHYCa U TaHT€HCa
OCTpPOTO yrja IpsiMOYTrOJIbLHOTO
TPEYTOJIbHUKA; BHIBOJIUTH
OCHOBHOE
TPUTOHOMETPHUUECKOE
TOXJIECTBO M 3HAYEHUSI CUHYCA,
KOCHHYCa U TaHT€HCA JIJIA
yrioB 30°, 45°, 60°; pemaTb
3aJ1a4M, CBsI3aHHBIE C IT0100HEM
TPEYroJIbHUKOB, JJIs
BBIYMCJICHUS 3HAUYCHUM
TPUTOHOMETPUYECKHUX
(GyHKIIUH UCIIOTB30BaTh
KOMITBIOTEPHBIE MPOTPAMMBI

I'1aB

a VIIL.

Oxkpy

ZKHOCTB

(14)

KacarenbpHasa k
OKPY>KHOCTH

LlenTpanbHbie U
BIIMCAHHBIE YTJIbI

Yetbipe
3aMe4YaTebHbIC
TOYKH TPEYTOJIbHUKA

Bnoucannasa u
OIMCaHHas
OKPYHOCTH

Pemenue 3anau

HccnenoBats B3aMMHOE
PacCIONOKEHUE IPAMOU U
OKPY>XHOCTH; (hOPMYJIMPOBAThH
OIPEICJICHUE KaCaTEIbHOM K
OKPY>KHOCTH; (OPMYITUPOBATH
Y JIOKa3bIBaTh TEOPEMBI: O
CBOMCTBE KacaTeJIbHOM, O
pU3HAKe KacaTeIbHOMU, 00
OTpE3Kax KacaTeJIbHbIX,
MPOBEAEHHBIX U3 OJHOU TOYKH;

5,8




KoHTponbHas paborta
Ne 5

dbopmMyIUpoBaTh

MOHATHS LIEHTPAJIBHOI'O yTria 1
rpagyCHOW MEpbI AyTU
OKPY>KHOCTH; (GOPMYIUPOBATH
Y JOKa3bIBaTh TEOPEMBI: O
BIIICAHHOM YTJIE, O
MPOU3BECHUU OTPE3KOB
NepeCceKarouxcs Xop/i;
dbopMyIHpOBaTh U JOKA3HIBATH
TEOPEMBI, CBSI3aHHBIE C
3aMeyaTeIbHbBIMUA TOYKAMH
TPEYTroJbHHUKA: O OMCCEKTpUCe
yTila U, KaK CIEICTBHE, O
nepeceyeHnt OUCCEKTPUC
TPEYTOJIbHUKA; O CEPEIUHHOM
NEPIEHIUKYJIIAPE K OTPE3KY U,
KaK CJIEJCTBHE, O IEPECCUCHUN
CEpPEANHHBIX NEPIEHANKYISIPOB
K CTOPOHAM TPEYTOJIbHUKA; O
MEePECEUYEHUHU BBICOT
TPEYTOJIbHUKA;
dbopMyIUpOBATH ONPEICTCHUS
OKPYXHOCTEM, BIIMCAHHOW B
MHOT'OYTOJIbHUK U ONUCAaHHOM
OKOJIO MHOTOYTOJIbHUKA,;
dbopMyIHpoBaTh U JJOKA3hIBATH
TEOpeMbl: 00 OKPY>KHOCTH,
BIIMCAHHOMW B TPEYTOJBHUK; 00
OKPY>KHOCTH, OITUCAHHOU
OKOJIO TPEYTOJIbHUKA; O
CBOMCTBE CTOPOH OIUCAHHOTO
YETBIPEXYTOJIBHUKA; O
CBOWCTBE YIJI0B BIMCAHHOTO
YEeThIPEXYTOJIbHUKA PelIaTh
3a71a4¥ Ha BBIYHMCIICHUE,
JI0Ka3aTeJIbCTBO U IOCTPOEHHUE,
CBSI3aHHBIC C OKPYKHOCTBIO,
BIMCAaHHBIMU Y ONTUCAHHBIMU
TPEYTOJbHUKAMH U
YETBIPEXYTOJIbHUKAMU;
MCCIIEIOBATh CBOMCTBA
KOH(UTypaInii, CBSI3aHHBIX C
OKPY>KHOCTBIO, C IOMONIBIO
KOMITBIOTEPHBIX IPOTrpaMM

IToBropenue. Pemienue 3amau

1,7,4,8




9 kJacc

['maBa | BekTopbl [TonsTre BekTOpa 2 | ®opmMynIHpoBaTh 4,8
IX. (8 9) CnoxeHnue u 3 | ompeneneHus u
BBIUMTAaHUE BEKTOPOB WUTIOCTPUPOBATH OHITHUS
YMHOXeHue BekTopa | 3 | BEKTOpa, ero JITHHEI,
Ha KOJUTMHEAPHBIX U PABHBIX
yucno.lIpumenenue BEKTOPOB; MOTUBUPOBATH
BEKTOPOB K PEIICHHUIO BBEJICHUE MOHATHI U
3a/1a4 JICUCTBUM, CBSI3aHHBIX C
BEKTOPaMH,
COOTBETCTBYIOIIUMHU
IpUMEPAMH, OTHOCSIIIUMUCS
K (pr3nYeCcKUM BEKTOPHBIM
BEJTUYMHAM; IPUMEHSTh
BEKTOPHI U JICHCTBUS HAJT
HUMU TIPU pEIICHUN
T€OMETPUUYECKUX 3aJ1a4
I'nmaBa X. | Meton Koopaunate! Bektopa | 2 | OOBACHATH U 8
KOOpPJMHAT lIpocteriiune 3anaun | 2 | yumocTpupoBaTh MOHATHSA
B KOOpJIMHATax .
(10 9) IPSAMOYTOJIBHON CHCTEMBI
YpaBHeHHUs 3 KOOPAUHAT, KOOPIUHAT
OKPYXHOCTH H TOYKU U KOOPAUHAT BEKTOPA;
IPSIMO¥ BBIBOJUTH U UCIIOJIb30BaTh
Pemienne 3aaa4 2 [IpU pELICHUHN 3aa4
Kountposbnas padora | 1 | gpopmynsl
Ne 1 KOOPAWHAT CEPEIUHBI
OTpe3Ka, JJIMHBI BEKTOPA,
PACCTOSTHUSI MEXITY ABYMS
TOYKaMH, YPaBHCHHUS
‘ OKPYHOCTH U TPSIMOU
I'maBa CoorHorire %a%?%%’c?%%%gggéHc 3 | ®opmymupoBaTh U 4.8
XI. HUS yria WJUTIOCTPUPOBATH
MEXKITY C o0 THOLICHILL 7 | OTIpeIeIeH s CHHYCa,
CTOpOHaM MEXITy CTOPOHAMH U KOCHHYCa, TAHT€HCa U
uu yTITaMH KOTECI)HFeHca yrioB oT 0 1o
yrilamu TPEeyTONBHIKA 180°; BEIBOAUTH OCHOBHOE
TPEYTOJIbH CKaIApHOE 5| TPUTOHOMETPHUIECKOE
vKa. IIPOU3BEICHUC TOXJIECTBO U (hOPMYIIBI
CkansipHo BEKTOpOB IIPUBEACHUS;
e Pemenue 3amau 1 dbopmynrpoBaTh U
IpOU3BeEIe Konrtponenas pabora | 1 | gokassiBaTh TEOPEMBI
HUE Ne 2 CHUHYCOB U KOCHHYCOB,
BEKTOPOB MPUMEHSTh UX MPU PEIICHUH

(11 9)

TPEYTOJBLHUKOB; OOBSICHAT,




KaK MCIOJIb3YIOTCS
TPUTOHOMETPUUECKHE
(bopMyIIBl B U3MEPUTEIBHBIX
paboTax Ha MECTHOCTH;

I'naBa
XII.

Jdnuna
OKPYXKHOC
TH U
IJI0IIAAb

Kpyra
(12 9)

[IpaBunbHBIE
MHOTOYTOJIbHUKHU

JImuHa OKpY>KHOCTH U
IIJIOLIAAb Kpyra

Pemenue 3agau

Koutponbhas padota
No 3

DOopMyIMPOBATH
OIIPENEIICHUE IIPABUIILHOTO
MHOI'OYT'OJIbHUKA;
dbopMynTupOoBaTh U
JI0Ka3bIBaTh TEOPEMBI 00
OKPYX HOCTSIX, OTIMCAHHOU
OKOJIO IPaBUIILHOTO
MHOTOYTOJIbHUKA U
BIICAHHOM B HETO;
BBIBOJMTH U UCIIOJIb30BAThH
(opMyJIbI 17151 BBIYUCIICHUS
IUIOIIAAN PAaBUIIBHOIO
MHOI'OYTI'OJIBHUKA, €T0
CTOPOHBI U paauyca
BIIMCAaHHOMN OKPY’KHOCTH;
pemarh 3a1a41 Ha
IIOCTPOECHUE MPABUIIBHBIX
MHOT'OYT'OJIbHUKOB;
OOBSACHSTH MOHATUS JITTUHBI
OKPY>KHOCTH M TUIOIIAIN
Kpyra; BBIBOJUTH (OPMYJIbI
JUISI BBIYMCIIEHUS JJIMHBI
OKPYKHOCTH W JUTMHBI IyTH,
IUIOIIAAN KPyra U IUIOLIaIx
KPYTrOBOI'O CEKTOpa;
OPUMEHSTH 3TH (POPMYJIbI
IIPU PEIICHUU 3a/1a4

4,6,8

I'naBa
XIII.

J{BUKeHn

8 4)

ITonsatue nBM>XKEHUS

[TapannensHbIN
EPEHOC U MTOBOPOT

Pemenne 3anau

KontponbHas pabota
Ne 4

OOBACHATH, YTO TAKOE
0TOOpaKE€HUE IIOCKOCTH Ha
ce0sl U B KaKOM CITydae OHO
HA3BIBACTCS JIBIKCHUEM
ITIOCKOCTH; OOBSICHSITh, UTO
TaKoe 0CeBasi CHMMETPHS,
IIEHTpaJbHAss CAMMETPHS,
NapajiyIeIbHbIN IEPEHOC U
IOBOPOT; 0OOCHOBHIBATS,
YTO 3TU OTOOPAKECHUS
TJIOCKOCTHU Ha ce0st
SIBJISIFOTCS JBYDKCHHSIMU,
00BACHATH, KAKOBA CBSI3b
MEXIY JBWIKEHUSIMH U

5,8




HAJIOXKEHUSAMH;
WUTIOCTPUPOBATH OCHOBHBIE
BU/IBI

JIBUKEHUM, B TOM YHUCIIE C
MOMOIIBIO KOMIIBIOTEPHBIX
porpamMmm

I'naBs

a XIV.

HagansHbI
e
CBEJICHUS
u3
CTEpEOMET

puu(8 4)

MHororpaHHUKH

Tenan ITOBCPXHOCTH

BpallEHUsA

OOBACHATH, YTO TAKOE
MHOTOTPAaHHHK, €TO TPaHH,
pE€Opa, BEpIIMHBI,
JMaroHalu, Kakou
MHOTOI'PaHHUK Ha3bIBAETCS
BBINTYKJIBIM, YTO TaKOE -
yrojbHasi mpu3Mma, eé
OCHOBaHMsI, OOKOBBIE TPaHU
u O0KOBBIE PEOpaA, Kakas
IpU3Ma Ha3bIBACTCS MPAMOU
1 KaKas HaKJIOHHOM, 4TO
TaKOoE€ BBICOTA MPU3MBI,
KaKasi Ipu3Ma Ha3bIBaeTCS
MapajyIeICIUIE0OM U KaKO
napaIeIeTIIe T
Ha3bIBACTCS
PSIMOYTOJIHBIM;
dbopmynupoBaTh U
000CHOBBIBATh YTBEPKIACHUS
O CBOWCTBE JHArOHAJIEN
napajijiesienunea1a u o
KBaJIpaTe AuaroHaIu
PSIMOYTOJIEHOTO
napaiyIeIeuIe/1a;
OOBSICHATH, UTO TaKO€ 00BEM
MHOTOTPaHHHKA; BEIBOJWTH
(C MOMOIIIbIO TTPUHIIUATIA
Kasanbepu)

dbopmyiy 00bEmMa
PSIMOYTOJIEHOTO
napaiyIeNenuIeN1a;
00BACHSATH, KAaKOM
MHOTOTPaHHUK Ha3bIBACTCS
MMAPAMUIOM, YTO TAKOE
OCHOBaHHE, BEPIINHA,
OOKOBBIE IPaHU, OOKOBBIE
péOpa 1 BbICOTa MUPAMU/IBI,

1,2




Kakas MupaMuIa Ha3bIBaeTCs
NIPAaBIJIBLHOM, YTO TaKOE
anodema mpaBMIBHOM
TUPAMUIBI, TPUBOIUTH
dbopmyny 06bémMa
TUPAMUIBL;, OOBSCHSTH,
KaKo€ TEJI0 Ha3bIBACTCS
IIUJIMHAPOM, YTO TAKOE €TO
0Ch, BBICOTa, OCHOBaHU,
paauyc, OoKoBas
MTOBEPXHOCTh, 00pa3yomue,
pa3BEépTka OOKOBOM
MIOBEPXHOCTH, KAKUMHU
(dopMyIaMu BBIPAKAFOTCSI
00BEM U TUIOAAL OOKOBOM
MOBEPXHOCTH IWIJIMH]IPA;
O0OBACHSTH, KAKOE TEJIO0
Ha3bIBAETCS KOHYCOM, UTO
TaKo€ €ro OCh, BHICOTA,
OCHOBaHHE, 0OKOBas
MOBEPXHOCTh, 00Pa3yIOIIHE,
pa3BEPTKa

OOKOBOI MOBEPXHOCTH,
KakuMu (popmyiamMu
BBIPAKAIOTCS O0BEM KOHYyCa
U TUIOIIaab OOKOBOM
MTOBEPXHOCTH; OOBSICHSTD,
KaKasi TOBEPXHOCTh
Ha3bIBaeTCs cPepoit U Kakoe
TEJI0 Ha3bIBACTCS IIAPOM,
YTO TaKO€ PAJANYC U JHUAMETP
cdepri(apa), KAKUMHU
dbopmysiaMu BhIPaKAKOTCS
00bEM IIapa U Ionaab
chepsl; n300paxaTh 1
pacrmo3HaBaTh Ha PUCYHKAX
IpU3MY, IapajuIeIeuIIe],
UpamMuay, ITWIHHIP, KOHYC,

rap
006 akcnomax MJIaHUMETPUU 2 1,2
[ToBTOpenue. Pemenne 3amau 9 7,8
Aareopa
7 kaacce

\ Conep:xanue marepuaJjia \ KoJun \ XapakTepuCTHKA OCHOBHbIX BU/10B | OCHOBHBI




(Ha3BaHue pa3aesa, TemMa) 4ecT | IesiTeJIbHOCTH YYEeHHKA e
BO (Ha ypOBHE YYEOHBIX I€HCTBHIN) HampaBJie
yaco HUSA
B BOCIIUTAT
eJIbHOM
nesiTeIbH
OCTH
I'naBa 1. MaTtemMaTHyecKkuii 13 BrInosHATh 351eMeHTapHbIE 3HAKOBO- 1,2,4,6,7,8
si3bIk.MaTemMaTnuyeckasi MoOJieJb CUMBOJINYECKHUE ICUCTBUS, TPUMEHSTD
YucnoBble U anredpanueckue 2 OyKBBI AJ11 0003HAYCHUSI YUCEIT, IS
BBIPKEHUS 3alKUCH YTBEPKACHUI; COCTABIIATh
Uto Takoe MaTeMaTUYECKUM SI3BIK | 2 OYKBEHHBIE BBIPAYKEHUS 10 YCIOBUSIM,
Y10 Takoe MaTeMaTh4yecKast 2 3aJIaHHBIM CJIOBECHO, PUCYHKOM HJIN
MOJIEIIb YEepTEKOM; BEIUHCIIATH YUCIOBOE 3HAUCHUE
JluneliHOE ypaBHEHHUE C OJHOM 2 OYKBEHHOTO BBIPAKECHUSI; HAXOJAUTh
IEPEMEHHOM 00JacTh JOMYCTUMBIX 3HAUEHUHN
KoopauHaTHas npsMast 2 NEepeMEHHBIX B BhIpakeHnu. Pacrio3naBathb
JlaHHBIC U PSIbI JAHHBIX 2 JVHENHBIC YpaBHEHUS, PEIIaTh JUHEIHBIC
KonTpossHas paGora Nel 1 yYpaBHEHUS U ypaBHEHUS, CBOSIINECS K
HUM. Pemath TEKCTOBEIE 3a1aUU
anredOpandyeckuM crocoOoOM: NEPEXOAUTh
OT CJIOBECHOUM (POPMYJIMPOBKH 334a4u K
anredpandecKo MOJENH IMyTEM
COCTAaBJICHHS YPaBHEHUSI, PEIIATh
ypaBHEHUE, HHTEPIIPETUPOBATH PE3YJIbTaT
I'nasa 2. J/Iuneiinas GQyHKIUA 13 Ctpoutbh Ha KOOPJAMHATHON INIOCKOCTH 4.8
KoopanHatHas mi0cKocTh 2 TOYKHU ¥ GUTYPHI 110 33]]aHHBIM
JIuHeliHOE ypaBHEHHE C ABYyMS 3 KOOpAMHATaM; OIPENEATh KOOPAUHATHI
IEPEeMEHHBIMH Touek. OnpenensTh, ABISETCS JIU napa
JIuneinas QyHKUus 3 YHCEN PEUICHUEM JAHHOIO YPABHEHUS C
Jluneitnas Gynkuusy=Kx 2 JBYMs ICPEMCHHBIMM,; IPUBOIUTH
BzanmHoe pacnionoxenue 1 IPUMEpPbI PELICHNH yPaBHCHUH ¢
rpaduKoB JTHEHHBIX HYHKIIUN ABYMANCPEMEHHBIMU; PEILIATH 33/1a4H,
VIOpsZ0UCHHbIC PSIABI JAHHBIX. | 1 anreOpanyeckoi MOIENIbI0 KOTOPBIX
TaGIHIIBI PACIIPENCIICHS ABJISIETCS] YDAaBHEHUE C JBYMS Iiepe-
KoHTpossHas pabora Ne2y 1 MEHHBIMU; HAXOAWTh LIEJIbIC PEIICHUS

nyTém nepedopa. Ctpouts rpaduxu
JIMHEVHBIX YPABHEHUN C JBYMS
NEPEMEHHBIMU. BBIYUCIATh 3HAaUCHUS
JMHEHHOW (PYHKITUU, COCTABIISITH TAOTUITBI
3HaueHui PyHkiu. CTpouTth rpaduk
JTUHEWHON (PYHKIINH, OTIUCHIBATH €€
CBOMCTBA Ha OCHOBE Irpa)uYeCcKux
npencrabieHnil. [loka3piBaTh
CXEMaTHYECKHU MOJIO)KEHUE Ha




KOOPAMHATHOM IJIOCKOCTH I'padUKOB
¢byukiuii Bugay = kx, y =kx+ b B
3aBUCUMOCTH OT 3HAYCHUMN

ko3¢ buiueHTos K, b

I'naBa 3. Cucremsbl AByX 12 Pemath cuctemsl IByX JIMHEHHBIX 478
JIMHEHHBIX YPAaBHEHHMU C IBYMS ITIEPEMEHHBIMU
YPABHEHMUH ¢ IBYyMS rpauIecKu, METOIOM TOICTAHOBKH,
nepeMeHHbIMHU METOIOM aJreOpanvdecKoro
OCHOBHEBI€E TTOHATHSA 2 clioxeHus. Pemarh TEKCTOBBIC 3a/1a4u
MeTo oJICTaHOBKH 2 anreOpanyecKuM CrocoOOM: MEPEXOIUTh
Meroz anredpanuecKoro 2 OT CJIOBECHOU (POPMYJIMPOBKH 331291 K
CIIOKECHHUSA anreOpanyecKkoi MOJICNH MyTEM
CucreMbl JBYX JIMHENHBIX 3 COCTaBJICHUS CUCTEMBI JUHENHBIX
YPaBHEHHIA C AByMSI YpaBHEHUM, pellIaTh COCTABICHHYIO
HepEMEHHBIMH KaK CHUCTEMY YpaBHEHUI, UHTEPIIPETUPOBATH
MaTEMATUYECKHAE MOJEIN pesynbTaT.[ccienoBaTh CUCTEMBI
pEaNbHBIX CUTYalHUii YpaBHEHUM C ABYMS IEPEMEHHBIMH,
HeuncaoBsie psiibl JAHHBIX 2 cojepkamue OykBeHHbIe KOA(PPUIIUEHTHI].
KoHTposbHas paGoTa Ne 1 KoncTpyrnpoBath 35KBUBaJICHTHBIE PEUEBBIC
BBICKA3bIBAaHHUS C UCITOJIH30BAHUEM
anreOpanyeckoro ¥ TeOMETPUIECKOTO
s13bIKOB. VICTI0J1b30BaTh (PYHKIIMOHAIBHO-
rpaduyecKkue npeACcTaBICHUS IS
pelIeHUs ¥ UCCIIEI0BaHUS CUCTEM
YpaBHEHUM
I'naBa 4. Ctenens ¢ 9 dopMyIUpoBaTh ONPEeICHUE CTEIICHH ¢ | 8
HATYPaJIbHbIM HaTypaJbHBIM MTOKA3aTEJIEM, C HYJIEBBIM
NoKa3areJieM U eé CBOMCTBA nokasaresem; (popmMyIupoBaTh,
YTo Takoe CTEneHsb ¢ 2 3aMyuChIBaTh B CAMBOJIMUECKOM (popme u
HaTypaJIbHBIM MOKa3aTeIeM 00OCHOBBIBATH CBOMCTBA CTEIICHU C I[EJIBIM
Tabnuia OCHOBHBIX CTENICHEH 1 HEOTPHUIIATEIbHBIM MOKA3aTEIIEM;
CBoMCcTBA CTCIICHHU C 2 MPUMEHATH CBOWCTBA CTEIICHU JJISI
HATYpaJIbHBIM ITOKa3aTelieM npeoOpa3oBaHUsl BEIPAKCHUHN U
VYMHOXEHUE U JeJIeHUe CTereHeH | 2 BBIYMCIICHUH.
C OJTMHAKOBBIM TTOKA3aTeIeM BocnpousBoauts GopMyIUpOBKH
CrenieHb ¢ HYJIEBBIM ITOKa3ateieM | 1 OIIPEIENCHNI, KOHCTPYHUPOBATh
CocTaBjieHue TadIuIl 1 HECJIOXKHBIC OIPEICIICHUS
paCHpeHCHCHI/If/i oes CaMOCTOATCIIBHO. BOCHpOI/I3BOI[I/ITI)
YIIOPSIIOYMBAHUS JAHHBIX (bOpMYITMPOBKY U T0KA3aTEIHCTBA
U3y4YeHHbIX TeopeM. KoHcTpyrpoBaTh
MaTeMaTHYECKHUE TTPEI0KEHUS C
ITIOMOIIBIO CBSA3KHU
eciu ..., mo ...
I'maBa 5. OqHO4YJI€HBI. 8 BrimmonHATE AefiCTBUA ¢ OQHOWICHAMHU 4,6,8

Onepanum HAI OAHOWICHAMU




[TousiTue ogHOWIEHA.
CrangapTHBINA BUJ OJTHOWICHA

CnoxxeHue 1 BRIYMTAHUC 2

OJHOYJICHOB

YMHOXEHHE OJHOYJICHOB. 2

Bo3Benenue ogHo4neHa B

CTEIICHb

JleneHue ogHOYJICHA HA 1

OJHOWICH

Yacrota pesynbraTta. Tabnua 1

pacrpe/iesIeHus 4acToT

KontponbHas pabota Ne 4 1

I'naBa 6. MHoOro4j1eHbI. 15 BreImoaHSITE AEUCTBUS ¢ MHOTOWICHAMH; 4,6,8
Onepauuu Haj JIOKa3bIBaTh (POPMYIIBI COKPAIIEHHOTO
MHOT0YJICHAMH YMHOKCHHUSI, TPUMCHSATH UX B
OCHOBHBIE TOHSTUSA 1 MpeoOpa30BaHUIX BBIPAKECHUN U
CI10)KeHHUE U BBIUMTAHHE 2 BBIYHCIICHUSX. [[pUMEHAT pa3TndHbIe
MHOTO4JICHOB (hOpMBI CAMOKOHTPOJISI TIPH BBITTOTHCHHUH
VYMHOXKEHHE MHOTOWICHA Ha 2 peoOpa3oBaHni

OJHOWICH

VYMHOXKEHHE MHOTOWICHA Ha 3

MHOTOYJICH

DopMyIIbl COKPAILIEHHOTO 4

YMHOKCHHUSI

JleneHne MHOTOYJICHA Ha 1

OJHOWICH

[IponienTHBIE YacTOTHI. Tabmuier | 1

pacrpe/iesieHrs 4acToT B

MIPOIICHTAX

KonTtponbHas pabota Ne 1

I'naBa 7. Pa3io:kenue 16 BrImToTHATE pa3noxeHne MHOTOWICHOB Ha | 2,4,8
MHOT'0YJICHOB HA MHOKHTEJIH MHOXXHTEIIN U COKPAIIICHHUE

UYto Takoe paszinoKeHue 1 anrebpanueckux apooei

MHOT'O4JICHA HA MHOKUTEJH U

3a4eM OHO HYXKHO

BriHeceHune 001Iero MHOKHATEI | 2

3a CKOOKHU

Crioco6 rpynmupoBKU 2

Pa3noxenne MHOTO4JICHA HA 3

MHOYHUTEIHN € TIOMOIIBI0 PopmMy

COKPAIIEHHOTO YMHOKEHHUS

Pa3noxxenue MHOro4JIeHa Ha 2

MHOKHUTEIIN C TIOMOIIIHIO
KOMOUWHAITUN Pa3IMIHBIX




PUEMOB

['pynnupoBKa JaHHBIX 2
KontponbHas pabota Ne 6 1
CoxkpanieHue anredpandecKux 2
npoben
ToxnecTa 1
I'napa 8. @ynkmus y = X 10 BbraucisTh 3HadeHns GyHKImit y = x>,y = | 1,5
OYHKIWMS Y = x° 3 —x%, COCTaBIIATh TAaGHIIBI 3HAYCHHH
['paduyeckoe perieHue 2 (bzyHKHI/II/I;Z CTpOUTh rpaduku PyHKIUH y =
ypaBHEHUI X, y=—x"m
YTo 03HaYaeT B MAaTEMaTUKE 3 KYCOYHBIX ()YHKIIUH,0NUCBIBATE MX
3aMucCh CBOMCTBA HAa OCHOBE IpauYECKUX
y =1 (x) npencrasiaeHni. Mcroab30BaTh
I'pylmnupoBKa JaHHBIX 1 (GYHKIIMOHATBHYIO CUMBOJIMKY JIJISI 3aITHCH
Kontponsnas padota Ne 7 1 (bakTOB, CBSI3aHHBIX C QYHKIUSIMH,
oboraras OnbIT BBITIOJHEHUS] 3HAKOBO-
CUMBOJINYECKUX JICMCTBUN; CTPOUTH
peueBble KOHCTPYKIIUHU C UCIIOIb30BaHUEM
(GYHKIIMOHATBHON TEPMUHOJIOTUU
O6001maoIIee MOBTOPEHHUE 6 1,2,5,6
8 kiace
Conep:kanue MaTepuaJia Koa | Xapakrepucruka OCHOBHBIX BUI0B OCHOBHBI
(Ha3BaHue pa3aesa, TemMa) H4ec | AeiTeJIbHOCTH YYeHUKA e
TBO | (Ha ypOBHE YUEOHBIX JICUCTBUIA) HalmnpasJie
yaco HUS
B BOCIIMTAT
eJIbHOM
HesiTeJIbH
0CTH
I'naBa 1. I'maBa 1. 29 DopMyIUpPOBATH OCHOBHOE CBOMCTBO 2,4,6,8
Aaredpanveckue 1poou anredpandeckou Tpodu U MPUMEHSTh €ro
OCHOBHBIE TTOHSTHS 2 U1 IpeoOpaszoBanus Ipooeit. BEIOTHATH
OCHOBHOE CBOWMCTBO 3 NEUCTBUS € anreOpandeckKuMu Jpo0sMH,
anreOpanyeckou 1poou NPEACTaBISATh IPOOHOE BHIPAKEHUE B BUJIC
CiioeHre U BBIYUTaHUE 3 OTHOIIICHUS] MHOTOYJICHOB, JJOKa3bIBaTh
anreOpanyecKkux apooei ¢ ToxaecTBa. DOpMyIUpPOBATH ONPEACIICHUE
OIMHAKOBBIMM 3HAMEHATEIISIMU CTETICHH C IIeJIBIM ITOKa3aTeJIeM.
CI10KEHHUE U BBIYHNTAHUE 5 Brruucaste 3HaueHUS CTEIIEHEN ¢ IE€IbIM
anreOpanyecKkux apooei ¢ nokasarenaeM. @opMyIMpoOBaTh,
pa3HbIMU 3HAMCHATCIISIMU 3aIlMChIBATh B CUMBOJIMUYECKOMN (l)opMe u
KOHTpOJ'IBHaSI pa60Ta Nol 1 HWIITIOCTPUPOBATH IPpUMEpaMHU CBOVICTBaA




YMHOXEHUE U IeJICHUE
anreOpandecKkux JIpooeil.
BosBenenue anredpanyeckoit
JpoOU B CTENICHB

CTEIECHH

C LEJIBIM IIOKa3aTeIeM, TPUMEHSTh
CBOMCTBA CTEMEHU ISl MPeoOpa3oBaHUs
BBIPKCHUM U BBIYMCIICHUN. [ BBITTOTHATH

[IpeoOpa3zoBanue paluoOHAIBHBIX | 3 peoOpazoBaHus PALMOHAIBHBIX
BBIPKCHUI BBIPKEHUI B COOTBETCTBUH C

[lepBbie mpeacTaBiIeHUS O 3 MOCTaBJICHHOW LIEJIbIO: BBIICTATH KBApaT
pelIeHNH paliOHAIBHBIX JBY4JICHA, LEIYIO YacTh JPOOH U TIp.
YpaBHEHUM [IpumensTh npeodpa3zoBaHms

Crelnens ¢ OTpUIATENBHBIM 2 paIOHATIBHBIX BHIPAKEHUHN IS PELICHUS
1EJIbIM MTOKa3aTeIeM 3anad.]| [lpoBoauTh JOKa3aTeNbHbIC
[TepeGop BapuaHTOB, IEPEBO 2 paccyXaeHus O KOPHAX YPaBHEHMUA C
BapUAHTOB OIIOPOM Ha OIpeIETIEHUE KOPHS
KonTponbHas pabota Ne 2 1

I'napa 2. @ynkmus y = \X 25 OnuckIBaTh MHOXKECTBO LIEIBIX YUCEIL, 2,8
CBoiicTBa KBaJpaTHOI0 KOPHS MHO>KECTBO PallMOHATBHBIX YHCET,
PanmonanpHeie yncna 2 COOTHOIIIEHUE MEXKIY dTUMH

[TonsiTve KBagpaTHOrO KOPHS U3 | 3 MHOXecTBaMH. CpaBHUBATE U
HEOTPHUIATEILHOTO YUCIIA YIOPSI0YNBATH PAIlIOHATIFHBIC YHCIIA,
HppanroHaibHble YHCIIa 2 BBITNOJIHATH BHIYMCIICHUS C

MHO0X€ECTBO AEMCTBUTEIbHBIX 2 paninOHaJIbHBIMHU YHCJIaAMHU.

quce dopMyIupOBaTh ONpeEeICHUE

Oynkims Y = VX, eé cBoiictBa n | 2 KBaJIpaTHOT'O KOPHSI U3 HEOTPULIATEIBHOTO
rpauk HCTa. Hcnonp3oBaterpaduk GyHKIUN )
CBolicTBa KBaJPaTHBIX KOPHEH 3 Y=x“71J11 HaX0XKJIEHUS KBaJIPaTHbIX KOPHE.
TIpeoGpa3oBaHie BEIPAKCHHIA, 4 Boerancnsate TOUHBIC M TPUOIMKEHHBIC
COZEPIKALINX OIEPALHIO 3HAYEHUS KBAJPATHBIX KOPHEU, UCTIOIB3YSI
W3BJICUCHUS KBAIPATHOTO KOPHS IPH HEOOXOMMOCTH KAIbKYJISITOP;
KonTponbHas pabota Ne 3 1 NMPOBONTE OLCHKY KBA/PaTHBIX
Moyt ISHCTBUTEILHOTO YKca, | 4 kopHeid. Mcenenosath ypapHeHHe X°=
rpaduk GyHKIAN ¥ = | x |, VX2 =|X| HaXOJHWTh TOUHBIC U TPUOIKEHHBIC
[IpocTeiimme KOMOMHATOPHEIE 2 KOpHH TP

3aa4n

a >0. HccaenoBaTh CBOMCTBA KBAIPATHOTO
KOPHSI, POBOJIS YMCIIOBBIE SKCIIEPUMEHTHI
C MOMOUIBIO KAJIBKYJIATOPA, KOMITBIOTEPA.
Jloka3pIiBaTh CBOMCTBA KBAAPATHBIX
KOpHEH, MPUMEHSTH UX K MPEe0Opa30BaHUIO
BBIPAKCHUN. BpIUnCasATh 3HaUEHUA
BBIPAKECHUH, COAEPHKAIIUX KBAAPATHBIE
KOPHH; BBIPAXKATh NIEPEMEHHBIEC U3 TEOME-
TpUYECKUX U PU3nUecKux GOpMYyIL.
[IpuBOIUTH MpUMEPHI UPPALTUOHATIBHBIX
YHCEJI, paCIiO3HABATh PAllMOHAIBHBIE U
UppaloHaIbHBIE YKCia; N300paXkaTh
JIEMCTBUTENILHBIC YHClIa TOYKAMHU




KOOpJAMHATHOM npsiMou. HaxoauTh
JECATUYHBIC TPUOJIMKEHUS PAIMOHATBHbBIX
Y MppaIlMOHATBHBIX YMCEIT; CPABHUBATH

Y yIOPSI0YUBATH ACHCTBUTEIBHBIE YNCIIA.
OnuceIBaTh MHOXKECTBO JEHCTBUTEIBHBIX
quced.

Hcnonbs30BaTh B MUCbMEHHOMN
MaTeMaTUYeCKOW pedn 0003HAYCHHS U
rpadguvecKkue n300paKECHUS YUCITOBBIX
MHOKECTB, TEOPETUKO-MHOKECTBECHHYIO
CHUMBOJIUKY. BBIYUCIATE 3HAaUCHUS
dyHKIHT Y = VX, Y = | x |, cocTaBmsITH
TaOJIUIIbl 3HAYCHUN (DYHKIIMH; CTPOUTH
rpaduky QyHKIUAE Y =X,y =|x | u
KYCOUYHBIX (PYyHKITUH,

ONMUCHIBATh UX CBOKMCTBA HA OCHOBE
rpaguuecKux MnpecTaBICHUN.
Hcnonb3oBath QyHKIIMOHATBEHYIO
CUMBOJIMKY JIJIs 3aMUCH (haKTOB,
CBSI3aHHBIX C (DYHKIUSMH, O0OTaIas OMBIT
BBITIOJTHEHHUS 3HAKOBO-
CUMBOJINYECKUXAEHCTBUM; CTPOUTH
peueBble KOHCTPYKIIUU C UCIIOIb30BaHUEM
(GYHKIIMOHATBHON TEPMUHOJIOTUU

I'naBa 3. KBagparuunas 24
¢pynkuusa. PyHkuusa y= E

Oynkims Y = kX, eé cBofictBam | 3
rpaduk

OyHKIUA Y= g, €€ CBOMCTBA U 3
rpaduk

Kontponbhas pabora Ne 4 1
[TapannensHbIN epeHoc rpaduka | 3
(dbyHKUMH (BIIPaBO, BIEBO)
[TapannensHbIif IepeHoc rpaduka | 2
(GbyHKuMU (BBEpX, BHU3)
[TapannensHbIil mepenoc rpaduka | 3
byHKIIUN

DYHKIHA y = ax*+ bx+ ¢, ed 4
CBONCTBa U Tpaduk

['paduyeckoe perieHue 2
KBaIPATHBIX YpaBHEHUHN
Opranu3oBaHHBIH epedop 2

BapuaHToB. [Ipocrenmne

BoruucnsaTh 3HaueHust QyHKIMM, 3aJaHHBIX
dbopmynamu (Ipu HEOOXOIUMOCTH
UCIIOJIb30BaTh KaJbKYJIATOP);COCTABIIATD
TaOUIIbl 3HaUYeHUN QyHKIMK. Beraucnsateh
snaueHust GyHKumit y = kX%, y= E, y = ax’+
bx+ ¢, cocTaBnATh TaOIMUIIBI 3HAYCHUH
byHKIUY; CTPOUTH rpaduku PyHKITHI

y= kX2, y= E,y = ax*+ bx+ c u KYCOYHBIX
(byHKIIUNA, OMUCHIBATH NXCBOWCTBA HA
OCHOBE TpauiYeCcKUX MpeICTaBICHHMN.
Hcnonb30BaTh QyHKIMOHATBHYIO
CUMBOJIMKY JJIs 3alIMCH Pa3HOOOPA3HBIX
(akTOB, CBSI3aHHBIX C paccMma-
TPUBAEMBIMU(DYHKIUSMU, 000TaIast OTBIT
BBINIOJIHEHUS 3HAKOBO-CUMBOJIMYECKHUX
JNEUCTBUN; CTPOUTH PEUEBBIE KOHCTPYKIIUU
C UCIOJIb30BaHUEM (YHKIIMOHAIBHOM
TepmuHoOJNoruu. Mcronp3oBaTh
KOMITBIOTEPHBIE TTPOTPAMMBI IS
UCCIIEZIOBAHUS MOJIOKEHUS Ha

4,8




BCPOATHOCTHLIC 3aa41

KOOPJIMHATHOM MJIOCKOCTU TpadUKOB

KonTtponbshas padora Ne 5 1 (GyHKUMNA B 3aBUCUMOCTH OT 3HAUEHHM
KO2(PPUIIMEHTOB, BXOJAIIUX B (OPMYITY.
Pacnio3naBaTh BU/IbI U3y4aeMbIX (PYHKIUH.
[Toka3bIBaTh CXEMaTUYECKH MOJIOKEHHUE HA
KOOPJIMHATHOM TUIOCKOCTHU TpauKoB
dyHkumit Buma y = kX%, y= g,y = ax’*+ bx+ ¢
B 3aBUCHMOCTH OT 3HAYEHUU
K02 (D PUIMEHTOB, BXOAAIINX B PopMyITy.
Hcnonp3oBath (PyHKIIMOHATEHO-
rpaduyecKue mpeACTaBICHUS IS
pELICHUS U UCCIIEI0BaHUs YPaBHEHUH.
[Ctpouts rpaduku QyHKIIMI HA OCHOBE
peoOpa30BaHMl U3BECTHBIX IPadUKOB. |
I'naBa 4. KBaapaTHbie 24 [IpoBoauTh MOKa3aTeNbHBIE pacCykAeHUS | 9,8
YPABHEHUS 0 KOPHSIX YPaBHEHUS C OMOPOM Ha
OCHOBHBIE TOHATHS 2 ornpeseneHrue KOpHs, PyHKITMOHAIbHbBIC
®opMyIibl KOPHEN KBAIPATHBIX 3 CBOWCTBA BBIPAXKECHU.
ypaBHEHUI Pacnio3HaBaTh TMHEHHBIE U KBAaPaTHBIC
ParnonanbHbIe ypaBHCHHS 3 ypaBHEHUSI, 1IeJIbIE U IPOOHBIEC YPABHEHHUSI.
PanmonanbHbie YpPaBHCHHU KaK 4 Pemats KBaJApPAaTHBIC YPABHCHUA U
MaTeMaTHYECKHE MOJIEIIN yYpaBHEHMUSI, CBOASIIMECS K HUM; peliaTh
peaIbHBIX CI/ITyaIII/Iﬁ I[pO6HO-paHI/IOHaJIBHBIe " HpOCTGfIHIPIG
(TGKCTOBBIC 3aﬂaqH) HppallMOHAJIBHBIC YPABHCHUS. OHpeI[eJ'DITB
Emé onna (bopMyJ]a KopHeﬁ 2 HaJIM4YHe KOpHeﬁ KBaApaTHOI'O YpaBHCHU:A
KBaJPaTHOTO YpaBHEHHUS 0 TUCKPUMHUHAHTY U KOd(PUIimeHTam.
Teopema Buera. Paznoxenue 3 [HMccnenoBats KBafpaTHEIC YPABHEHUS C
KBAaJPaTHOIO TPEXUWIEHA HA OYKBCHHBIMHU KO3 pHULIHCHTaMH. |
THHEHHBIE MHOKUTETH Pacno3naBaTh KBaJgpaTHBIN TPEXUJICH,
JlepeBo BapuanToB. [Ipocreiimme | 3 BBISICHSITH BO3MO>KHOCTh Pa3J105KEHUS €r0
BEPOSITHOCTHBIC 334K Ha MHOYKUTEIHU, TPEACTABIIATh
KouTponbHas pabota Ne 6 1 KBaJIPaTHbIH TPEXICH B BUJIC §
VppauyoHanbHble ypaBHeHHs 3 MPOU3BEACHUS TUHEUHBIX MHOXKHUTEIIEH.
Pemntate TeKkCTOBBIC 3a1aUn
anredOpandyeckuM cnocoOoM: NEPEXOAUTh
OT CIIOBECHOUW (POPMYJIMPOBKH 3a7a4u K
anredpandeckoi MOJENIH MyTEM
COCTaBJICHMs YpPaBHEHUS, pelIaTh
COCTaBJICHHOE YpaBHEHUE,
UHTEPIPETUPOBATH pe3yibTar. [HaxoauTs
1€JIbIE KOPHU MHOTOYJIEHOB C LIEJBIMU
K03 dunrenTamu. |
I'naBa 5. HepaBeHcTBa 18 @opMyIMpPOBATH CBOMCTBA YNCIOBBIX 4.8
CBOIiCTBa YMCJIOBBIX HEPABEHCTB | 3 HEPABEHCTB,




UccnenoBanue GyHKIMN Ha 3 WJUTFOCTPUPOBATH UX HAa KOOPJIMHATHOM
MOHOTOHHOCTb IpsSIMOM, JTOKa3bIBaTh aIreOpandecKu;
Pelienne IMHEHMHBIX HEPABEHCTB | 2 IIPUMEHATH CBOWCTBA HEPABEHCTB B X0JI€
Pemienune kBagpaTHBIX 3 peuieHus 3ana4. [Jloka3pBaTh
HEPABCHCTB HEpaBEHCTBA.| Pacro3HaBaTh IMHEHHBIE U
KonTtponbsHas pabota Ne7 1 KBaJIpaTHbIE HEPaBEHCTBA. Pemars
HpI/I6J'H/I>KéHHBIC 3HAUYCHUYA 2 JIMHEWHBIC HCpPaBCHCTBA, pCIIATh
I[GﬁCTBI/ITGJ'IbHBIX 4UCEIl, KBaJApaTHBIC HCPABCHCTBA, UCIIOJIb3Y
IIOIPENIHOCTD HpI/I6JII/I)K€HI/IH, rpacpuqecm/le MpCACTaBJICHUA.
pr[6_m/1;KeHHe I10 HETOCTATKYy U Hcnionp30BaTh 3aIMch YUCEI B
M30BITKY CTaHJIAPTHOM BUJE JJISI BBIPAKCHUS
CranmapTHBINA BUJI YHCIIa 1 pa3zmMepoB OOBEKTOB, JJIUTEIHLHOCTH
[Ipocreiimme koMOMHATOPHBIE U | 3 IIPONECCOB B OKPYXKAIOIIEM MHUPC.
BEPOSITHOCTHBIE 3a]1a41 CpaBHUBATh 4YKCIIa U BEIUYUHBI,
3aIlUCaHHbIC C UCIIOJIb30BAHUEM CTEIICHU
10. Vcnonb3oBaTh pa3Hbie (POPMBI 3aITUCH
npUOIMKEHHBIX 3HAUCHUM, JIEIaTh
BBIBOJIbI O TOYHOCTHU MPUOIMKEHUS 110 UX
3aIIUCU. BBITIOJIHIATH BBIYUCIICHUS C
pEAbHBIMU TAHHBIMU. BBIONTHATH
MPUKHUJIKY U OLIEHKY PE3YJIbTATOB
BBIYMCJICHUH
O06o0maroniee NOBTOPEeHUE 16 BrinonsaTs nepedop BceX BO3MOKHBIX 1,4,7,8
(BKiIIOYaeT B ce0sl 3JIEMEHThI BApUAHTOB JIJIA NepecuéTa 00BEKTOB WIH
KOMOUHATOPHUKH 110 KOMOUWHAITUH.
marepuaaaMm Ilpuiioxkenus, [IpuMeHATh paBUI0 KOMOMHATOPHOTO
HMEIOLIerocs B 3aJaYHUKE) YMHOKEHUS [T PELICHUS 3a/1a4 Ha
HaXOXKJEHUE YKciia 00bEKTOB HIIU
KOMOWHAIHAI
9 kaacc
Conep:xanue marepuaJjia Koa | XapakrepucTHKa OCHOBHBIX BU/0B OCHOBHBI
(Ha3BaHue pa3aena, TemMa) H4ec | AeiTeJIbHOCTH YYeHUKA e
TBO | (Ha ypOBHE YUEOHBIX IEUCTBUIA) HalmnpasJie
4aco HUA
B BOCIIUTAT
eJIbHOM
aesiTeJbH
0CTH
I'nmaBa 1. PauuonasnbHbIe 14 [IprBOINUTH MpUMEPHI KOHEYHBIX U 4,8
HEPABEHCTBA M X CHCTEMBbI OeCKOHEUHBIX MHOkeCTB. HaxoauTh
JIuHenHble U KBaJApaTHbIE 2 00bEIMHEHNE U TIEPECEUECHNUE KOHKPETHBIX
HEpaBEHCTBA (TOBTOPEHUE) MHOKECTB, Pa3HOCTh MHOKECTB.
PannonanbHble HEpAaBEHCTBA 4 [IpuBOAUTE MPUMEPHI HECIOKHBIX




MHoecTBa U onepariuy Hajl
HUMU

kiaccudukanuii. UnitoctpupoBath
TEOPETUKO-MHOKECTBEHHBIE TIOHSATHUSA C

Cucremsl palmoHaIbHBIX 4 MIOMOIIBIO KpYroB Jujiepa. Mcronap30BaTh

HEPABCHCTB T€OPETUKO-MHOKECTBEHHYIO CUMBOJIMKY U

KontponrHas padota Ne 1 1 SI3BIK IIPU PELLICHNUU 3314 B XO/€
W3YUYCHUS Pa3IMYHBIX pa3JIesIoB Kypca.
Hcnonp30BaTh B MMCbMEHHOM
MaTeMaTUYeCKOW peun 0003HAUYCHHUSI U
rpadguvecKkue n300paKECHUS YUCITOBBIX
MHOECTB, TEOPETUKO-MHOKECTBEHHYIO
CHMBOJIUKY.
Pacrio3naBaTh TMHENHBIE U KBAJIpATHBIC
HEpaBEHCTBA. Peliars TMHENHBIE,
KBaJ[paTHBIC U IPOOHO-pAIIMOHAJIbHBIC
HEPABEHCTBA U UX CUCTEMBI

I'naBa 2. Cucrembl ypaBHenuii | 18 Onpenensite, ABISETCA U Mapa YUCe 4,6,8

OCHOBHBIE MTOHATHUS 5 pelIeHuEM

MeToabl pelieHus: CUCTEM 6 AaHHOTO YPaBHCHUSA C IBYM:

YpaBHEHUI MIEPEMEHHBIMU; IPUBOAUTH MPUMEPHI

KontponbsHas pabora Ne 2 1 pEILICHUN YPAaBHEHUN C IBYMS

CucreMbl ypaBHEHUM Kak 6 IIEPEMCHHBIMH. CTpOI/ITB rpacpI/IKI/I

MaTeMaTUYeCKUe MOJIEIH
peaTbHBIX CUTYaIMH (TEKCTOBBIC
3a/1a4un)

ypaBHEHUH C IBYMsI IEPEMEHHBIMHU.
[Pemrars TMHENHBIE YpaBHEHUS U
HECJIOKHBIE YPAaBHEHHSI BTOPOIl CTEIIEHH C
JBYMS IEPEMEHHBIMU B LIEJIBIX

yucnax.| [M300paxxars Ha KOOPAUHATHOU
IUIOCKOCTA MHOKECTBA TOYEK, 3a/1aBAEMBIX
HEPABEHCTBAMM C JBYMs [IEPEMEHHBIMU U
ux cucremMamu. OnKChIBATH
anreOpandecku 00JacTH KOOPAUHATHOM
IUIOCKOCTH. | PemaTte cuctemsl 1ByX
ypaBHEHUH C IByMs EPEMEHHBIMU
METOJIOM MO/ICTAHOBKH, METOJIOM
anreOpanyecKoro CIOXKEHUs, METOJIOM
BBEJICHUSI HOBBIX MIEPEMEHHBIX.
Hcnonb3oBath (PyHKIIMOHATBHO-
rpaguueckue npencTaBiIeHus IS
pELIeHUs U UCCIIEIOBAHUS CUCTEM
ypaBHEHHUI. Pemars TEKCTOBBIE 3aa4n
anredpanvyeckuM crocoOOM: MepexoauTh
OT CJIOBECHOU (POPMYIUPOBKH 3a/1a4H K
anredpanveckor MoJIeIH MyTEM
COCTAaBJICHHUSI

CUCTEMBbI YpaBHEHUH, pelIaTh
COCTABJICHHYIO CUCTEMY YPABHEHUH,




UHTEPNPETUPOBATH PE3YIbTAT

I'naBa 3. YucsaoBble GQyHKINH 24 Boruucnsats 3Hauenust GyHkuuii, 3aaanasix | 4,6,8
Omnpenenenne 4ucIoBOn 4 (dopmynamu (Ipu HEOOXOAUMOCTHU
¢yskun. O61acTh onpeaeseHusl. UCIIOJIb30BaTh KaJIbKYJIATOP);COCTABIIATD
Oo6nacTh 3HaUCHUHPYHKIUU TaOJIUIBI 3HAUEHUN PyHKIMH. BIunciaTh
KoHTtposbHas padora Ne 3 1 3HAYEHUS CTETICHHBIX (QYHKIUH C
CnocoOblI 3a1aHust PyHKIUH 2 [EJIBIMITOKA3aTeIIeM.
CpoiicTBa QPyHKIIMIA 5 DopMyIMpOBATH ONPEAECICHUE KOPHS
YeTHbIE U HEUETHEIE Q)YHKHI/II/I 2 TPETHCU CTCIICHU, HAXOUTh 3HAUCHHU A
KoutposbHas padota Ne 4 1 KyOHUeCKUX KOpHEH, UCTIONb3YsI IPU
®ynkrmn Y = x", N €N, ux 2 HEOOXOMMOCTH KAIIBKYJIATOP.
CBOJCTBA HTPaUKH BBI‘;I/ICJISITLSHEUJGHI/I}I GyHKIIIH
dyukuan y=x ", NEN, ux 3 y = 3\X. CocTaBIATh TAOMAIIBI 3HAYCHHI
cBOiicTBan rpadukn (YHKIMI; CTPOUTH Ipa)UKK CTENIEHHBIX
DyHKIHS Y = VX, €& CBOHCTBA M | 3 (byHBKIII/Iﬁ C LIeJIBIM ITOKa3aTeaeM, PyHKIUU
rpaduk y = Vi ky- _
KonTponbHas pa6ora Ne 5 1 COYHBIX (PYHKIIH, ONHMCHIBATh UX
cBoiicTBa/ Mcnonb3oBaTh
(YHKUIHOHATBHYIO CUMBOJIMKY IS
3aMuCcH pa3HOOOpa3HbIX (PAKTOB,
CBSA3aHHBIX C pac-
CMaTpUBAaEMbIMU(DYHKIUSAMU, 0OOTaIas
OMBIT BBINOJIHEHUS 3HAKOBO-
CHUMBOJIMYECKUX JACUCTBU;
CTPOUTHPEYEBbIE KOHCTPYKIIMH C
UCIOJIb30BaHUEM (PYHKIIMOHATBHON
TEpMUHOJIOTHH. FIcOap30BaTh
KOMITBIOTEPHBIE IPOIPAMMBI JUISI
UCCJIEI0BAHMS TOJIOKEHHSI HA
KOOPAMHATHOM MIIOCKOCTUTPAPUKOB
(GyHKIUH B 3aBUCUMOCTH OT 3HAYEHUN
K03 (PUIIEHTOB, BXOAAIIMX B (pOpMyITy.
Pacnio3HaBaThBH/IbI U3y4aeMbIX
¢ynkuuid.crnonbs3oBaTh (PyHKIIMOHATIBHO-
rpauueckue npecTaBIeHus IS
pEeLIeHUs U UCCIIEIOBAaHUS YPABHEHUH.
Crpouts rpaduku GyHKUIHUNA Ha OCHOBE
npeoOpa3oBaHUi U3BECTHBIX IpaUKOB
I'naBa 4. Ilporpeccun 14 [TpuMeHsATh UHIEKCHBIE 0003HAYCHUS, 4,8
UYucnoBble NOCAEAOBATENBHOCTH | 3 CTPOUTH PEUEBBIEC BHICKA3BIBAHUS C
Apudmernueckas mporpeccus 5 UCII0JIb30BAaHUEM TEPMHUHOJIOTHH,
["eoMeTpudeckas mporpeccus 5 CBA3aHHOM C IIOHATHEM YUCIOBOU
Kontponsnas padota Ne 6 1 IIOCJIE0BATEIbHOCTU. BBIUNCIIATE YiI€HbI

MOCJICI0OBATEILHOCTEH,
3aIaHHBIX(OPMYJION N-TO YJIeHA WK




PEKYpPEHTHO. Y CTaHABIMBATh
3aKOHOMEPHOCTh B IOCTPOEHUU
[I0CJIE10BATEb-HOCTH, €CJIHM BBIITUCAHBI
HepBbIE HECKOJIBKO €€ uieHOB.M300paxaTh
YJIEHBI [10CJIE0BATEILHOCTH TOUKAMU
HaKOOPAMHATHOM MJIOCKOCTH.
Pacrnio3naBath apudmeTuyecKyro u
re€OMETPUUYECKYIOMIPOTPECCUU TIPU PA3HBIX
cnoco0ax 3a7aHusi. BeIBoAMTHHA OCHOBE
JIOKa3aTEIbHBIX PACCYKIACHUN
(dhopMyIBIOOIIIETO UieHa apUPMETHICCKOM
Y TEOMETPUYECKOUIIPOTPECCUM, CYMMBI
HEPBBIX N YJIEHOB apU(PMETHUECKON U
reOMETPUUECKON MPOrpeECCHid, pelaTh
3aJ1a4KC UCII0JIb30BAHNUEM ITUX (HOPMYIL.
PaccMaTtpuBath IpuMepbl U3 peanbHON
KU3HU, WUTIOCTPUPYIOIINE U3BMEHEHUE B
apudmeTnyecKoil mporpeccuu, B
reOMETPUUECKON MPOrpeccuu; n300pakaTh
COOTBETCTBYIOIIHNE 3aBUCUMOCTHU
rpaduuecku.Pemars 3a1aun Ha CIOXKHBIC
MPOLIEHTHI, B TOM YHCIIE3a]auH U3
peabHOM MPAKTUKH (C UCTIOIH30BAaHUEM
KaJIBKYJISITOPA)

I'maBa 5. DieMeHTBI 20
KOMOUHATOPUKH,

CTATUCTUKH U TEOPUH
BEPOSATHOCTEH

KombOuHaTopHBIC 321291 5
CraTucTuKa — OU3aiH 5
uH(hopManuu

[IpocTeiimme BEpOATHOCTHBIE )
3aJ1auu

DKCepUMEHTAJIbHBIE TaHHBIC U 4
BEPOSITHOCTU COOBITHIT

Kontponbshas padbora Ne 7 1

BrinonasaTs nepedop Bcex BO3MOXKHBIX
BapUAHTOB JIIANIEpecYETa 0OHEKTOB UIIH
KOMOUWHAITUH.

[IpumMeHATh MpaBUI0 KOMOMHATOPHOTO
YMHOKEHUSIIJISL PEIICHUS 3a7a4 Ha
HaXOXJEHUE Ynciia 00bEKTOBHIIN
KoMOuHarmii. Pacmo3nasarts 3agaun Ha
onpeereHre Ynciia IEPECTaHOBOK U
BBITIOJTHSITh COOTBETCTBYIOIIUE
BBIYUCIICHUS.

N3BnekaTs nHPOpMaInio U3 TaOIUI] U
Iarpamm,

BBITIOJTHATH BBIYUCIICHHS 110 TAOJTMIHBIM
JTAHHBIM.

Onpenensars 1Mo AuarpaMmmMaM HauOoJIbIITHE
U Hau-

MEHBIITNE JaHHbIC, CPABHUBATH BEIIMYUHBI.
Oprann3oBbIBaTH HHGOPMAIIHIO BBHIC
TaOJIUI, CTONOYATHIX U KPYTOBBIX
muarpamm. [ IpuBOIUTE IPHEMEPHI
YHUCJIOBBIX JIAHHBIX, HAXOIUTh

2,4,6,8




CpenHee, pa3Max, MOLy, JUCIIEPCUIO
YHCJIOBBIX HAOOPOB.

IIpuBOAUTH COAEPIKATEIBHBIE IPUMEPHI
UCII0JIb30BAHUS CPEIHUX 3HAYCHUN U
TUCIIEPCHUM JUUIS ONIMCAHMSJAHHBIX. PemaTs
3a/1a4y Ha BBIYHCIICHUE BEPOSITHOCTUC
IIPUMEHEHUEM
KOoMOUHaTopuku. I TpoBOIUTE CiydyaiiHble
JKCIIEPUMEHTHI, B TOM YUCJIEC TOMOIIBIO
KOMIIBIOTEPHOTO MOJICJIMPOBAHMS,
HMHTEPIPETUPOBATH UX PE3YIIBTATHI.
BbIyncnsaTh 4acToTy CIlydaiiHOTO COOBITHS,
OLICHUBATb BEPOSITHOCTH € ITIOMOIIIBIO
Y4acCTOTBHI, [IOJyYEHHOM OIBITHBIM

nyTéM. IIpuBOANUTE PUMEPHI JOCTOBEPHBIX
Y HEBO3MOXKHBIX

coObITUi. OOBACHATH 3HAUUMOCTD
MaJIOBEPOSATHBIXCOOBITHH B 3aBUCIMOCTH
OT UX IocaeAcTBui. PemaTe 3anaun Ha
HAXOXJICHUE BEPOSITHOCTEN

coObITuil.I IpuBOIUTE TPUMEPHI
IIPOTUBOITOJIOKHBIX
coObIThi.Mcriosib30BaTh IpH pEeLIEHUU
3a71a4 CBOMCTBO BEPOSTHOCTEU
MIPOTHUBOIIOJIOKHBIX COOBITUI

O6001ma0Iee MOBTOPEHHUE 12 1,4,6,8
CornacoBaHo CornacoBaHo
[TpoTokoun 3acenanust MO yuureneit 3am. nqupekropa no YBP
MareMaTuku u uHpopMaTtuku Ne 1 /J1.B.bonnapenko /
ot « 30» aBrycra 2021 rona ot « 31 » aBrycta 2021 rox

PykoBoaurens MO
I A.C.KocTiok /
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