AHHOTauMs K pado4eil mporpaMmme
no noaroroske Kk 'MA (OI'J) no maremaTuke

9 kaacce

PabGouass mporpamma cocTaBieHa Ha ocHoBe {DeaepaibHOrO TOCYJAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHIapTa.

MarteMaTtnyeckoe 00pa3oBaHUE SIBISETCS O00S3aTENIbHOM M HEOTHhEMJIEMON 4YacThIO
o011ero 00pa3oBaHus Ha BCEX CTYMEHSAX IIKOJIBL.

BBeaenue rocyjapcTBeHHOM UTOTOBOM aTTecTallud IO MaTeMaTUKEe B HOBOM opMme B
9 Kkilacce BBI3BIBAET HEOOXOAMMOCTh M3MEHEHUS B METOAaX U (opmax pabOThl yUHUTEIIs.
JlanHass HEOOXOJIMMOCTh OOYCIIOBJIEHA TE€M, YTO M3MEHWIUCh TpeOOBaHUSA K 3HAHUSIM,
YMEHUSIM U HAaBBbIKAM yYalllUXCs B MaTepuaiax dKk3aMeHa Mo MaTeMaTHKe.

Camo copaepkaHue o00pa3oBaHUsI CYIIECTBEHHO HE M3MEHWJIOCh, HO B paMKax
peammzauuu  ®I'OC  usmeHunace  (GOpPMYJIUPOBKAa  BOIPOCOB:  BOMPOCHI  CTalU
HECTaHJIaPTHBIMU, 33JaI0TCS B KOCBEHHOM (hopMe, OTBET Ha BOINPOC TpeOyeT NeTalbHOIO
aHanu3a 3agadd. M 3T0 BCE B mepBOM 4YacTU 3K3aMeHa, KOTOpas IpeaycMaTpUBaeT
o0s3aTenbHbId  ypoBeHb 3HaHuil. CozaepkaHue 3agad H300MIyeT MaTeMaTUYECKUMU
TOHKOCTSIMU, Ha OTPAaOOTKY KOTOPBIX B 00II€00pa30BaTENbHON MPOrpaMMe HE OTBOJMUTCS
JIOCTATOYHOE KOJMYECTBO YACOB.

B 00s3aTenbHy0 4acTh BKIIOYAIOTCS 3a/1aud, KOTOPbIE MO0 M3Y4YalducCh JaBHO, JHOO
Ha UX M3YyYEHHUE OTBOJIMIIOCH MAjO€ KOJMYECTBO BPEMEHM (IPOLEHTHI, CTAHAAPTHBINA BH]
4lCclia, CBOWCTBA YHCIIOBBIX HEPABEHCTB, 3a/ayd MO CTAaTUCTHKE, UYTEHUE TIpauKoB
byHKIHMIA), a TakXke 3a7adyd, TpeOYIoIKue 3HAHUN 10 JPYruM IpeaMeTaM, HarpuMmep, 1o
buzuke.

Ha usyuyenue ydeOHOro kypca mo mnoaroroBke Kk OI'D orBoautcs 34 yaca 1 yac B
Hezeno B 9 kiacce.
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IHosicHuTeNLHAA 3aNUCKA.

PabGouass mporpamma cocTtaBieHa Ha ocHoBe DeaepaibHOrO TOCYIAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHaapTA.

Matematuueckoe oOpa3oBaHHE SIBISETCS O00S3aTENbHOM U HEOTHhEMJIEMOW YacCThIO
o011ero 00pa3oBaHus Ha BCEX CTYMEHAX IIKOJIBI.

BBeaenue rocyjapcTBEHHOM UTOTOBOM aTTecTallud IO MaTeMaTUKE B HOBOM opMme B
9 kilacce BBI3BIBAET HEOOXOAMMOCTh M3MEHEHHUsI B MeTojax U (opmax pabOThl YyUUTEIs.
JlanHasi HEOOXOJIMMOCTh OOYCIIOBJIEHA TE€M, YTO HM3MEHUIIUCh TpeOOBaHUS K 3HAHUSIM,
YMEHUSIM U HAaBBIKAM yYalllUXCs B MaTepuaiax dk3aMeHa Mo MaTeMaTHKe.

Camo copaepkaHue o00pa3oBaHUsI CYUIECTBEHHO HE M3MEHWJIOCh, HO B paMKax
peammzanmu  ®I'OC  u3MeHunace  (HOpPMYITUPOBKAa  BOIPOCOB:  BOMPOCHI  CTalU
HECTaHJapTHBIMU, 33JaI0TCS B KOCBEHHOU (hopme, OTBET Ha BONPOC TpeOyeT AETaIbHOIrO
aHanu3a 3afgaud. M 3To0 Bc€ B MEpBOW YaCTH HK3aMEHa, KOTOpas MpeaycMaTpUBacT
o0s3aTenbHBIM  ypoBeHb 3HaHWU. CojepkaHue 3aad M300MIIyeT MaTeMaTHYeCKUMHU
TOHKOCTSIMH, Ha OTPaOOTKY KOTOPHIX B 0011e00pa30oBaTeIbHON IMporpaMmMe HE OTBOJUTCS
JI0CTaTOYHOE KOJTMYECTBO YaCOB.

B o00s3atenbHy0 4acTh BKIIOYAIOTCS 3a/1aud, KOTOPbIE JTUOO M3Y4YalaucCh JaBHO, JHOO
Ha WX U3YyYEHHE OTBOJAUJIOCH Malloe KOJIMYECTBO BPEMEHHM (IIPOILICHTHI, CTAHIAPTHBIN BHI
4uclia, CBOWCTBA YHCIIOBBIX HEPABEHCTB, 3a/adyd MO CTAaTUCTHKE, UYTEHUE TIpauKoB
¢GyHKIMI), a Takke 3a1a4yu, TpeOyrolue 3HAHUW MO JPYTMM IpeAMeTaM, Halpumep, IO
buzuke.

OcHOBHBIC LIEJIM KYypca
¢ IMarHOCTHKA MPOOJIEMHBIX 30H;
3¢ (eKTUBHOE BbICTpaUBAaHUE CUCTEMAaTUYECKOTO TOBTOPEHMUS,
OMOYb MIPUOOPECTU ONBIT PELIEHHs Pa3HOOOPA3HOTo Kilacca 3a/1a4y Kypca, B TOM
quclie, TpeOyIoIMUX MOoUCKa MyTel U COCOO0B PEIIeHNs, TPaMOTHOTO U3JI0KEHUS
CBOUX MbICiell B (hopmare padot OI'D.
» ycnemHo npoutu ['MA nmo maremaTuke.
Conepxanue Kypca

/
0'0
/
0'0

D)

0

«IIpakTHKO-OpUEeHTHPOBaHHbIE 3agaHusm» OTpadoTtka 3agau Ne 1-5 KM OI'D.

Tabmuunoe u Tpaduyueckoe NpPENCTaBICHUE MAHHBIX, IJIAH U CXEMa, WU3BJICUCHHE
Hy)kHOW wuHpopmanmu. W3mMeHUMBOCTH TIpU  H3MepeHUsik. Pemaromuye mpaBuia.
3aKOHOMEPHOCTH B M3MEHYMBBHIX BEJIMYMHAX. BbruucieHus u mpeoOpa3oBaHWE BEIWYUH.
HccnenoBanne NpoCcTeUIINX MATEMATHYECKUX MOJIEIICH.

«Bbrunciienusi u npeodopazoBanus». Orpadotka 3amgau Ne 6 KNIM OI'D.

Jlelicmeun ¢ HamypanvHbIMU YUCIAMU

CrnoxeHHe 1 BBIYMTAHKWE, KOMITOHEHTHI CJIOKCHHS W BBIYMTAHUS, CBSI3b MEKIY HUMH,
HaxXOXXJICHUE CYMMbl M Pa3HOCTH, HM3MEHEHHUE CYMMbl M PA3HOCTU MPU HU3MEHEHUU
KOMITOHEHTOB CJIO’KCHHS U BBIYUTAHUS.

YMHOXEHHE U JCJICHUE, KOMIIOHCHThl YMHOXEHUS U JICJICHUsI, CBSA3b MEXIy HUMHU,
YMHOXEHHUE U CJIIO)KEHHE B CTOJIOUK, JCJIICHUE YTOJIKOM, MPOBEpPKa pe3yJibTara ¢ IOMOIIbIO
MPUKUIKYA U 00paTHOTO JCHCTBUSI.

Yucnoewvie evipasricenus

HucioBoe BbIpaXEHHUE U €r0 3HAYCHUE, MTOPSIOK BBIITOJIHECHUS JEUCTBUMN.

JIpoou. Ooviknosennwie Opoou

Hons, yacte, ApoOHOE uucio, apoOb. JIpoOHOE dMCIO Kak pe3yJabTaT JeieHUS.
[IpaBunbHBIE U HETIPABUIILHBIE IPOOU, CMEITIaHHAs APOOh (CMEIIAaHHOE YHUCIIO).



3anuch HATypaJlbHOIO YMcla B BHUJE JpoOM C 3aJlaHHBIM 3HaMEHaTeseM,
npeoOpa3oBaHUE CMENIaHHON APOOH B HEMPABUILHYIO Ip0oObh U HA0OOPOT.

[IpuBenenue apobeit k o0ieMy 3HameHaremno. CpaBHEHHE OOBIKHOBEHHBIX IPOOEii.

CnoxxeHre ¥ BbIUMTAHHE OOBIKHOBEHHBIX JpoOed. VYMHOXEHUE U JeJeHHE
0OBIKHOBEHHBIX JAPOOEH.

Apudmernueckue TeUCTBHS CO CMEIIAaHHBIMU IPOOSIMH.

ApudmeTrnueckne JEHCTBHS ¢ JPOOHBIMU YHUCTAMH.

Cnocobbl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUe NPU 8bINOJIHEHUU 0eUCEU.

ecamuunvie opoou

[IpeoOpa3zoBanue necATHUHBIX napoOeli B OOBIKHOBEHHBIC. CpaBHEHHE IACCATUIHBIX
npo6eit. CroxkeHne W BRIYUTAHUE JECATHUHBIX ApoOeit. OKpyriaeHne NeCITHUHBIX ApoOei.
YMHOXKEHHE U JeJeHUuEe ACCATUYHBIX apoOeil. [lpeobpazosanue obbikHOGEHHbIX Opobel 8
Odecsamuunvie Opoou. Koneunvle u 6ecxoneunvie decamuunvie Opoou.

Yucna. Payuonanvhule uucna

MHoOXecTBO panMoHaIbHBIX uncen. CpaBHEHHE pallMOHANbHBIX uncen. JleHcTBus c
palMOHAJIBHBIMM YUCIIaMH. [IpedcmasiieHue payuoHaibHo20 YUcia 0ecimudHol Opoowio.

Jlpobno-payuonanvhsle viparcenus

[IpeoOpazoBanue APOOHO-TMHEUHBIX BBIPAKECHUI: CIIOKEHUE, YMHOKECHUE, JIeTICHUE.
Aneebpauveckas  Opobs.  Cokpawenue  aneebpauveckux  Opodeu.  I[Ipusedenue
aneebpauveckux Opodeui K obOwemy 3Hamenamenio. [leticmeus ¢ aneeopauyecKumu
OpobAMU: CNodCeHUe, BblUUMAHUE, YMHOMCEHUe, OeleHUe, 8036€0eHUe 8 CINENEHb.

«JlelicTBuTebHBIE YHCTAa». OTpadoTka 3a1ad Ne 7 KUM OI'D.

Payuonanvuvie uucna

N3o0pakeHne 4yucen Ha YUCIOBOM (KoopauHaTHOW) mnpsmoil. CpaBHEHUE YHCEIL.
Monaynp 4yucna, TreoMeTpuyeckass UHTepopeTauus MoAyJiss uucna. JledctBus ¢
MOJIOKUTENIBHBIMU M OTPULIATEIIbHBIMY YHACIIaMU. MHOKECTBO LEBIX YUCET.

Koopounama mouku

OCHOBHBIE TOHATUSA, KOOPOUHAMHBIU Y4, PACCMOAHUE MeHCOy  MOUKAMU.
Koopounamer mouxu.

Hppayuonanvuwvie yucna

[ToHATHE MppallMOHATILHOTO YKciia. Pacnio3HaBaHuE UppallMOHAIBHBIX YUCET.

Mmuooicecmeso OeticmeumenbHuIX YUcCell.

«IIpeoOpazoBanue ajredopamveckux BbIpaxkenmin». Otpabotka 3amay Noe 8§ KM
ors

Hppayuonanvuvie uucna

[lonatue wuppanumoHaIbHOTO uMcia. Pacrmo3HaBaHue HppalUMOHAIBHBIX YHCEIL.
[Tpumepsl nokazatenbcTB B anredpe. [Jeticmeus ¢ uppayuoOHANIbHLIMU — YUCTAMU:
YMHOXCEeHUe, 0eleHue, 8036e0eHUe 8 CIeneHtb.

MHmnooicecmso delicmeumenbHbIX Yuce.

«YpaBHeHus M HepaBeHCTBaY». OtpadoTtka 3ama4d Ne 9 KUM OI'D.

Pagencmea

Uucnosoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PABEHCTB. PABEHCTBO C EPEMEHHOM.

Ypasnenusn

[lonsiTue ypaBHEHUSs U KOpPHsS ypaBHEeHUs. [Ipedcmaénenue o0 pasHOCUNILHOCMU
ypasHenuti. QObaacmev onpedenenus YpasHeHus (06iacmv  OONYCMUMBIX  3HAYEHULL
nepemeHHoll).



Juneiinoe ypasnenue u e2o KOpHu

Pemienve nuHEWHBIX YpaBHEHUH. Jlunetinoe ypasnenue ¢ napamempom. Konuvecmeo
KOpHelU TuHeuno20 ypaeuenus. Pewenue nuneunsix ypasuenuii ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBagpatHeie ypaBHeHus. Henonnsle KBaapaTHble ypaBHEHHS. JIMCKpUMHHAHT
KBaJpaTHOTro ypaBHeHHs. DopMyrna KOpHEH KBagpaTHOTO ypaBHEHHWs. [eopema Buema.
Teopema, obpamnas meopeme Buema. PelieHne KBaApaTHBIX YPABHEHUM: UCIIOJIb30BAHUE
dbopMynbl 11 HAXOXKICHHSI KOPHEH, epagpuueckuti memoo peuienus, paziodceHue Ha
MHOXMCUmMeENU, n00OOp KOpHelU ¢ Ucnoavzosanuem meopemvl Buema. Konuuecmeo xophei
K8AOpAMHO20 YPABHEHUsl 6 3A8UCUMOCMU Om e20 Ouckpumunanma. bukeadpammuvie
ypaeuenus. Ypasnenus, ceooumvle K TuHeUnbIM U Keaopamuwvim. Keaopamnvie ypaguenus c
napamempom.

/Jlpobno-payuonanvnsle ypagHenus

Pemiennie  mpocreimmx — IpoOHO-TMHEMHBIX  ypaBHEHHMU. Pewenue  0pobHo-
DPAYUOHATILHBIX YPABHEHULL.

Memoowvl pewienusi ypasHeHuil: Memoobl PABHOCUIbHBIX Npeodpa3oeaHull, Memoo
3aMeHbl nepemeHHoU, epaghuueckuti memoo. Hcnonvzoeanue ceoticmé @yukyuii npu
peuienuu ypasHeHul.

IIpocmetiwue uppayuonanvisie ypasnenus suda || f (x) =a, \/ f(x)= \/g (x) .

n
Ypasuenus suoa X" =a.Ypasnenus 6 yenvix uuciax.

«BepositHOCTB coObITHIN OTpadoTka 3amay Ne 10 KM OI'D.

Cnyuaiinvie coovimus

CrnyualiHble ONbBITH (3KCIIEPUMEHTHI), dJIEMEHTApHbIC CIy4alHbIe COOBITHS (UCXOJIbI).
BepositHocTn  anemeHTapHbIX CcOObITHI. COOBITHS B CIy4aWHBIX OSKCHEPUMEHTaX H
OJIaronpUATCTBYIOIIUE dJIEMEHTapHbIe COOBITHS. BeposTHOCTH CiydailHBIX COOBITHIA.
OneITBl € PaBHOBO3MOXHBIMH  dJIEMEHTapHbIMU  coObITHsIMU.  Kiaccuueckue
BEPOSITHOCTHBIE OTBITHI C UCTIOIH30BAHUEM MOHET, KyOHKOB.

«@ynkunu u rpapuxmn». Orpadorka 3agady Ne 11 KM OI'D.

Dynkyuu

Honamue ¢pynkyuu

JlekapToBbl ~KOOpAWMHATHl Ha TMJOCKOCTH. DopMHpOBaHHME TPEACTABICHUNA O
METaINpPEeAMETHOM MOHATHU «KOOpAUHATEDY. CITocoObI 3amanus (YYHKIIMA: aHATATHYCCKUMN,
rpaduueckuii, tabmuunbiii. ['paduk dyakuun. IIpumepsl ¢QyHKIUNA, MOTyYaeMbIX B
MPOIIECCEe MCCIEOBAHUS PA3IMYHBIX PEaJbHBIX MPOIIECCOB M pEIICHUs 3a/iady. 3HaueHue
¢bynkuuu B Touke. CBoiicTBa (DyHKIMI: 00JacCTh OMpeeieHHsl, MHOXKECTBO 3HAUCHUIA,
HYJd, TIPOMEXKYTKA  3HAKOMOCTOSHCTBA,  YeMHOCHb/HeuemHOCmb,  TPOMEKYTKHU
BO3pacTaHus U yObIBaHMsI, HAMOOJIbIIIEE Y HAUMEHbIIIee 3HaueHus. MccnenoBanue GyHKIIUN
o ee rpaduky.

Jluneitnaa pynkyus

CpoiictBa u rpaduk JuHEHHOW GYHKUMHU. YTI0BOM KOA(DPUIMEHT MPsSMOil.
Pacnonoxkenune rpaduka nuHEHHONW (QYHKUMM B 3aBUCHUMOCTH OT €€ YIJIOBOTO
kod(pdunrenTa u cBoOoaHOrO uneHa. Haxooicoenue kodghpuyuenmos nuneinou Gyukyuu
N0 3A0AHHBIM YCAO0BUSAM: HNPOXONCOEHUe NPSAMOU uYepe3 08¢ MOUKU C 3A0AHHbIMU
KOOpOUHAMAMU, NPOXONCOeHUe NPAMOU uepe3 OAHHYI0 MOYKY U NAPALIebHOU OAHHOU
nPSAMOU.



Keaopamuunaa ¢pynkuus

CpoiictBa u Tpaduk kBagpaTuyHON (GyHKUMH (rapabona). I[locmpoenue epaghuxa
K8aOpamuyHoU GyHKYyuu no moykam

Oobpamnan nponopyuonaIbHOCMb

. k
CBoiicTBa QYHKIINH vy = K y=_ ['unepOoua.
X

«IlocaenoBaresbHoCcTH M Iporpeccum» Otpadotka 3agau Ne 12 KM OI'D.

Ilocnedoseamenvnocmu u npozpeccuu

UucnoBass mocnefaoBaTelibHOCTh. [IpuMepbl  YUCHOBBIX  TOCIIENOBATEIHHOCTEH.
beckoHeuHble MOCIEA0BATENLHOCTU. ApudMeThyeckass MPOTrpeccusi M €€ CBOUCTBA.
['eomerpuyeckas mporpeccusi. Popmyra obdbujeco 4uieHa u cymmbvl N HEPBbIX UJNEHO8
apugmemuueckoll u 2eoMempuieckoll npozpeccutl

«YmucsoBbie U OyKBeHHbIE BbIpa:keHus». Otpadotka 3agau Ne 13 KM OI'D.

Yucnoewvie u OyKeeHHbIE GIPAICCHUA

BrIpaxxeHue ¢ nepeMeHHOM. 3HaueHue BblpakeHusl. [1loicTaHoOBKa BBIpa)KEHUA BMECTO
NIEPEMEHHBIX.

Ilenvie svipasicenusn

CreneHb ¢ HaTypaJIbHbIM ITOKa3aTeaeM U ee cBoiicTBa. [IpeoOpa3oBaHus BbIpaKEHUH,
COJZIepKAIIMX CTEIIEHU C HATYpaJIbHBIM ITI0KA3aTEIIEM.

OpHousieH, MHorowieH. JlefcTBUs ¢ OJHOWIEHaMH M MHOTOYJIEHaMH (CII0KEHHE,
BbIUWTAaHUE, YMHOKeHUE). DOpMyJibl COKpAIIEHHOIO YMHOXEHMsI: Pa3HOCTh KBaJpaToOB,
KBaJIpaT CyMMBI U pa3HOCTH. Pa3jiokeHre MHOTouJIeHa Ha MHOYKUTEINN: BBIHECEHHE O0ILEro
MHOJKUTEJNSI 32 CKOOKM, IPyNIHUPOBKA, MPUMEHEHUE (POPMYJ COKPAIIEHHOTO YMHOKEHUSI.
KBaapaTHbIil TpexwieH, pa3ioKeHUue KBaJPaTHOTO TPEXWICHA Ha MHOKHUTEIIH.

«IIpakTnueckue pacuersl o popmyaam» Otpadotka 3amay Ne 14 KUM OI'D

BrIpakeHne ¢ nmepeMeHHON. 3HaueHue BbIpaxkeHus. lloacTaHoBKa BBIpaKEHUI BMECTO
IIEPEMEHHBIX.

Ilenvie svipasicenusn

CrerneHnb ¢ HaTypaJIbHBIM TTOKa3aTesieM U ee cBoicTBa. [IpeoOpa3oBaHus BeIpaXKEHHU,
COZEPIKAIIMX CTEIIEHU C HATYpaJIbHBIM I10KA3aTEIIEM.

OpHousieH, MHorowieH. JledcTBUS ¢ OJHOWIEHAMHM M MHOTOWIEHaMHU (CIIOKEHHeE,
BBIUMTAHNUE, YMHOKEHUE). POPMYIIbI COKPAILLIEHHOTO YMHOXKEHHUS.

«Cucremsl HepaBeHcTB». OTpadoTtka 3agau Ne 15 KM OI'D.

Cucmemul nepagencme

CucTeMbl HEpABEHCTB C OJHOM NEPEMEHHOM. PenmieHne cucreM HEpaBeHCTB C OJHOM
NEPEMEHHON: JTMHEHHBIX, KeaopamHulx. V1300paxeHne peuieHus CUCTEMbl HEPABEHCTB Ha
YUCIIOBOM NPSAMOM. 3aIUCh PELIEHUS CUCTEMbI HEPABEHCTB.

«I'eomeTpuyeckne purypsbl. Yriab». OtpadoTka 3amay Ne 16 KUM OI'D.

Benuuunwn

Benmnunna yrna. ['pagycHas Mepa yria.

Tpeyzonvnuk

CpoiicTBa paBHOOEAPEHHOTO TpeyroyibHUKa. BHemHuil yron tpeyronbHuka. Cymma
YTJIOB TPEYTOJIbHUKA



«I'eomeTpuyeckue purypsl. Jaunb». OtpadoTka 3agau Ne 17 KM OI'D

Duzypol 6 2eomempuu u 8 OKpysHcarouem mupe

['eomerpuueckas (urypa. BHyTpeHHsis, BHelHsAsS obnactu Gurypsl, rpanuina. Jluauun
U 0o0yacTu Ha TUIOCKOCTU. Beimykiias u HeBbinykias ¢urypsl. Ilnockas u Heruockas
¢burypsl. [lonarue Benuuunsl. [Inuna. U3mepenne niuunbl. EqUHUIB HU3MEpEHUS TJTUHBI

Boinenenne cBoicTB 00beKkTOB. DOpMUpOBaHUE MPEACTABICHUN O METarpeaMETHOM
nousatuu «gurypa». Touka, OTpe3ok, mpsmas, Jyd4, JIOMaHas, IJIOCKOCTh, YTOI,
OHCCeKTpHcCa yIiia U €€ CBOMCTBA, BU/IbI YIJIOB, MHOTOYT OJIbHUKH, OKPY’KHOCTb U KPYT.

OceBass  cummerpusi  reomerpuieckux  ¢uryp. LlenTpamphHas  cummeTpus
TeOMETPUUYECKUX PUTYP.

«Ilmomaas MHOrOyroabHukay». Orpadotka 3agau Ne 18 KM OI'D

H3mepenus u evtuucnenus

[nomaau. dopmyssl IUIOMIAAN TPEYrojbHHUKA, MapajuiejorpaMMa M ero YacTHBIX
BUJOB, Tpamenun, Gopmyna ['epoHa, ¢opmyna miom@any BBIITYKIOTO YEThIPEXyroJbHHUKA,
(opMyIIBI ITMHBI OKPYKHOCTH U TUIOIIAAHN Kpyra

«3mepenns u BoruncjaeHus». Orpadotka 3amad Ne 19 KUM OI'D.

H3zmepenus u eviuucienus

[Tnomamu. @opmynsl MIOHMIAAA TPEYrOJIbHUKA, MapajjleiorpaMMa M €ro 4acTHBIX
BUJIOB, Tpamnenuu, Gopmylia MIOHAAU BBITYKIOrO YEThIPEXYroJibHUKA, (POPMYJIbI JJIUHbBI
OKPY>KHOCTH M TUIOIIa 1 Kpyra. [noiaas npaBuiibHOTO MHOTOYTOJIbHUKA.

Teopema Iludaropa. TpuUroHOMETpPUUECKHE COOTHOIICHHS B MPSIMOYTOJHLHOM
TpeyrojbHuke. TpuronoMmerpuueckue QyHKIUU yTa.

«Teopernueckue acnekTb». OTpadoTka 3amau Ne 20 KUM OI'D.
Teopernueckue acreKkTbl, TEOPEMbI, AKCUOMBI, OTIpe/IeTICHUS, (POPMYJIbI, JIEMMBI.

Ilnanupyemblie pe3yabTaThl
YyeHuk:
X8 HAYUYMTCS: BBITIOITHATH 3aJaHus B popMaTe 00513aTeIbHOTO TOCYapCTBEHHOTO
9K3aMEHa, OCYIIECTBJIATh JHUArHOCTHKY TMPOOJEMHBIX 30H MW KOPPEKIHIO
JOMYIIEHHBIX OMMOOK, MOBBIIIATh O0IEMAaTeMaTHYECKYI0 KOMIIETEHTHOCTh CHavasa
B KJIacce, B TPYIINE, 3aTEM CaMOCTOSTENIHHO;
< MOJYYUT  BO3MOKHOCTB:  YCIICIIHO  TOATOTOBUTBCS K  DK3aMEHY,
CaMOCTOSITEJIbHO BBICTPaUBaTh TAKTUKY MOATOTOBKHU K 9K3aMEHaM C UCTOJIb30BAHUEM

MaTepHaoB Pa3HbIX PECYPCOB.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Ne | Ne
YPOK | yp Tema Bunpl yueGHo# Jomainee 3a1anne Hara
JeSITeTbHOCTH poBe
B KJ1acce JIeH
3aHAT
Yuciaa v Boruucjaenns (6 4acos)
Harypanbnblie uncina. JleciTuunas Pa6ora c BelimonauTs Tect
1 1 | cucrema cuucnenus. [Ipusnaku JIEMOHCTPALIMOHHBIM | OHJIAWH Ha calTe
JIETUMOCTH, ACJICHHUE C OCTaTKOM. BapHUAHTOM. OUTTN
Pabora ¢ OTKpBITEIM
0OaHKOM 3aIaHui.
Temarnyeckue TeCThbl
2 2 | Apo6u. OCHOBHOE CBOMCTBO JIpoOH, B-1 u3 cbopHuka (coopumk OI'D 2023)
JEHCTBUS C TPOOSIMH.
Pabora ¢ 3aaHus o ypOBHSIM
3 3 | Apobu. 3agaum MOBBIIICHHOM JIeMOHCTpAIMOHHBIM | (cOopuuk OI'D 2023)
CJI0KHOCTH. BapHAHTOM.
Pabota ¢ OTKpBITHIM
0OaHKOM 3aIaHuN.
ParnmonanbHbIe yncha. PaboTa ¢ OTKpBITBIM [TpoGHBIC BapHaHTHI
4 4 | 3akoHbI apu(METUIYECKUX ACHUCTBUA. | OaHKOM 3aJaHUil. OI'D (cbopHHK OT
CrerneHs ¢ 1eIbIM [T0Ka3aTEIeM. ®UIIA, 2023)
Vcnonp30BaHne CKOOOK.
HetictButenbHblie uncia. Kopenn reHepaTop 3aJaHui (coopuuk OI'D 2023)
5) 5 | TpeTheil cTeneHu. 3anuch KOpHS B ors
BU/JIE CTETICHHU.
W3mepenus, npudInKeHusl, OLICHKH. 3anaHus U3 MOy
3aBHUCHUMOCTbH MEXKy BETUUMHAMU, B-2 u3 cbopHuka «Anredpa» OTKPBITHII
6 6 | nmpeobpazoBanus. DopMyIbL. 0ank 3amannii U
3aBUCHUMOCTH MPSMO - U 00paTHO
npornopiuoHansHbIe. [Tpukuaka u
OLIEHKA PEe3yJIbTaTa.
Aaredpanueckue Boipaxenusi (6 yacon)
Pabora c 3aaHus 0 YpPOBHAM
7 1 | BeipaxkeHus ¢ nepeMeHHBIMH. JIEMOHCTPALMOHHBIM Ha caiite OUITN
BapHaHTOM.
Pabota ¢ OTKpBITEIM
0aHKOM 3aJaHuM.
Pa6ora c [IpoGHbIe BapHaHThHI
8 2 | CrerneHs ¢ LEeNbIM MOKa3aTelIeEM. JIEMOHCTPAIIHOHHBIM OI'D Ha caiite
Tabnuna creneHei mMpoCThIX YUCEIL. BapHAHTOM. OTKPBITBIN OaHK
CrangapTHBIN BU]T YKCTIA. PaboTa ¢ OTKpBITEIM saganu OUIIU
0aHKOM 3aJlaHui.
9 Muorounensl. [IpeobpazoBanusi, Tpu | PaboTta ¢ OTKpBITEIM BeimonHuTh TECT
3 crioco0a pa3oKeH!sl HAa MHOKUTENH. | OAaHKOM 3aJJaHuH.
Mmuorounensl. [Ipeobpa3zoBanus, B-3 u3 cbopHuka Tunossle BapUaHThI
10 4 | 3ameHa niepeMeHHOM. CTeneHb U ot ®UITN
KOpEHb MHOTOYJIEHA C O/IHOM
MIEPEMEHHOM.
Anrebpanyeckast ApoOb. AIropuT™M reHepaTop 3aJaHuil BbInonHUTE TpEHUHT
11 5 | TOXXIECTBEHHBIX ITPeoOpa3oBaHui ors




BBIPAXKEHUM .

Anrebpanueckas 1poob. YpaBHenue ¢ | Pabora c OtpaboTka cTpareruu
12 npobsimu. [IpumeneHue cBONCTB JIEMOHCTPAIIMOHHBIM IIOMCKAa OIINOO0K
KBaJpaTHBIX KopHel. CokpaleHue BapUaHTOM.
JIpOOeH. PaboTa ¢ OTKpBITEIM
OaHKOM 3aJlaHuM.
YpaBHenusi (6 4acoB)
JIuneiinble u KBagpaTHble ypaBHeHUs1 | Pabora ¢ OTKpBITHIM [TpoOHbIe BapHaHTHI
13 CniocoOblI penieHus] ypaBHCHHM. OaHKOM 3aJIaHHUH. orns
KopeHb ypaBHEHUs, CaMONIPOBEPKA.
Jpo6HO-paliioHalIbHbIE YpaBHEHHUS. reHepaTop 3aJaHui BoinmonuuTs TECT
14 MeTtoab! BBeAECHUSI HOBOM orns
MEPEMEHHOM, pa3oKeHus Ha
MHOKHUTEH.
Cucremsl ypaBaenuii. Tpu cocoba B-4 u3 cObopHuka Tunossie
15 pemenus. Kopuu ypaBHeHUs. 9K3aMEHAIlMOHHBIE
BapHaHTHI
16 Hepasencrtpa. Uncnosblie PaboTa ¢ OTKpBITEIM BBINOJHUTE TPEHUHT
HEPaBEHCTBA, UX CBOMCTBA. PemieHne | 6aHKOM 3a/aHuil.
HEPABEHCTB.
17 HepasencrBa. 3ananus nossiiieHHOW | PaGoTta ¢ OTKpBITHIM [IpoGHBIE BapraHTbI
CJI0KHOCTH. 0aHKOM 3aJaHu. orns
TexcroBble 3amaun. Pemenue 3aqau ¢ | PaboTa ¢ OTKpBITHIM Tpenaxep c
18 MIOMOUIbIO YPaBHEHUN U OaHKOM 3a/laHui. 0TpabOTKOM OLIMOOK
apu(METHYECKUM CIIOCOOOM. (TeMaTUYECKUE TECTHI)
YucaoBble nociaeaoBareabHocTH (14ac)
3ananus ¢ pazoopoM
Apudmerndeckas U reoMeTprUIECKas Pabora ¢ OTKpBITEIM (Buzeo pazoop)
19 MIPOTPECCHH. OaHKOM 3aJIaHH.
®ynkuuu (2 yaca)
UucnoBsle GyHKIMU. DIeMEHTapHbIE Pabora ¢ oTKpBITHIM [IpoGHbIe BapraHTHI
20 (GYHKLUU IKOJIBHOTO Kypca, UX 0aHKOM 3a/1aHuil. oros
CBOICTBa U rpaduKH.
Yucnosele GyHKIUU. AITOPUTM Pabota ¢ OTKpBITEIM BbInonHuTh BapuaHt
21 pelieHus 3a1a4 rpagpuueckum OaHKOM 3aJlaHuil.
croco0oM
Koopaunartsl Ha npsaMoii 1 mi1ockocTH (2 yaca)
22 Koopaunarnas npsimasi, iI0CKOCTb. B-5 u3 cbopuuka Tunossie
N300pakeHne ToYek. 9K3aMEHALlMOHHBIE
BapHaHThI CalT
I'ymumn, Jlapus.
JlexapToBbI KOOpIMHATHI HA TUIOCKOCTH. | PaboTa ¢ OTKpBITEIM 3aaHus IO YPOBHAM
23 KoopauHatsl cepetuHbl 0Tpe3Ka, JyInHa | GaHKOM 3a/laHui. ¢ OTpabOTKOM Mmoucka
OTpe3Ka. YTOJ MEKTY MPSIMbIMH. 91115 (03
Yr10Bo# KO3 UIHEHT.
I'eomeTpusi IKOJIBHOTO Kypca (7 4acoB)
['eomerpuueckue Gurypsl, ux cBoiicta. | Pabota ¢ OTKpBITHIM OTtpaboTka cTpareruu
24 W3mepeHne reoMeTpuueckiX BeJIUYMUH. | OaHKOM 3aJjaHHi. MOMCKa OLIUOOK
HauanbHble MOHATHS T€OMETPHH.
JIBr>KeHre Ha MIIOCKOCTH.
25 TpeyronbHUK: BUbI, CBOICTBA, B-6 u3 cOopHmka Tumnossie
dbopmysel. OTIOpHBIE TAOTHITHI. 9K3aMEHBAPUAHTHI
TpeyronbHUK: penieHue, no100HbIe PaGota ¢ oTKpBITHIM [IpoGHbIe BapraHTHI
26 TPEeyroJbHUKU. TeopemMbl KOCUHYCOB U | OaHKOM 3aJaHui. oros

cuHycoB. CHCTeMa CaMOIPOBEPKH.




MuoroyronsHuku. CBOMCTBa
27 4 | MHOTOYTrOJIbHUKOB. Brrunciienue
IUIOINAAEeH MHOTOYTOJIbHUKOB.

PaboTta ¢ OTKpBITEIM
OaHKOM 3aJlaHuM.

BrimoaHuTE TECT IO
YPOBHIO CIIOHOCTH.

28 5 | OKpy>KHOCTb U KPYT.

B-7 u3 cOopHuka

OTKpBITHII GaHK
saganu OUITU
3a1aHUs BTOPOU
YacTH.

Pemenue 3aga4 noBeIlLIEHHON
29 6 | CJIO’)KHOCTH IO T€OMETPHH.

Pabota ¢ OTKpBITEIM
OaHKOM 3aJIaHui.

BrInoaHuTh TECT HA
caiite resugia.ru.

BekTopsl Ha IIOCKOCTH.

B-8 u3 cOopuuka

Tunosble BapUaHThI

30 7
Teopusi BeposiTHOCTel (3 Uaca)
B-9- cbopHuk Pemnuth BapuaHT
31 1 OnwucarenpHasi CTATUCTUKA
Teopust BEposATHOCTEHN U B-10 c6opHuk Pemutes Bapuant
32 2 KOMOHMHATOPHKA.
Pemenue 3anay no Teopuu PaGora ¢ OTKpBITHIM Pacrnieyatka TecToB 1o
33 3 BEPOSITHOCTH. 0aHKOM 3a/IaHUi. YPOBHIO CIIOKHOCTH.
34 1 Hrorosoe 3ansitue. TperupoBo4yHOE
TECTUPOBAHUE

Caiitel 14 noaroroBku k OI'> u EI'D mo MmaremaTuke.

https://fipi.ru/

http://fipi.ru/view/sections/211/docs/471.html - nemo-Bepcust
http://alexlarin.net - pasmuuHbIe MaTepHAIbI A1 OATOTOBKU
http://www.egetrener.ru - BuIeOypoKu
http://www.mathege.ru - oTKpsIThIii OaHK 3a1aHHI
http://reshuege.ru/

http://matematika.egepedia.ru

http://www.mathedu.ru

http://www.ege-trener.ru
http://egeent.narod.ru/matematika/online/
http://alexlarin.net/ege/2010/zadc3.pdf - IToaroroska x C3
http://alexlarin.net/ege/2010/C4agk.pdf - TToaroroska x C4
http://alexlarin.net/ege/2010/c1c3sta.pdf - 3amanus C1, C3
https://oge.sdamgia.ru/?redir

http://matematika-ege.ru

http://uztest.ru/

http://www.diary.ru/~eek - Maremarnueckoe cooOILECTBO.

https://school-pro.ru/constructor/kim/ Mmeroanveckue MaTepHabl.

Jlureparypa

1. N.B. SAmenxko, C.A.IllectakoB. Coopauk OI'D 2023: «Tumnossle TeCTOBBIEC 3aJaHHSD OT

pa3pabotunkoB OUIIN. N3xa. «Ix3amen», M.2023.

2. N.B. SAmenxko, C.A.IlllectakoB. Coopuuk OI'D 2024: «TunoBsie TECTOBBIE 3aAaHUS OT

paspadbotunko OUIIN. Uzn. «Ox3amen», M.2024.
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http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2Fege%2F2010%2FC4agk.pdf&sa=D&sntz=1&usg=AFQjCNFs2CeGe3AHgAbwY5bySKpmY3YopQ
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2Fege%2F2010%2Fc1c3sta.pdf&sa=D&sntz=1&usg=AFQjCNF-oMVV6LOAykJBp8xAoylKMJ6L-A
https://oge.sdamgia.ru/?redir
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fmatematika-ege.ru%2F&sa=D&sntz=1&usg=AFQjCNFpkLaDIvAl7ookeDUm9jgVe0jQfA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fuztest.ru%2F&sa=D&sntz=1&usg=AFQjCNHDwhlhY8luPIRiZ5WIocNq5Vj7lA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.diary.ru%2F~eek&sa=D&sntz=1&usg=AFQjCNEJOdMDL0qnpzKQo2yw73ipkU6Ldg
https://school-pro.ru/constructor/kim/
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