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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma 1mo MaTeMaTHKe [T 00y4JaroImuXcs ¢ TSHKEIBIM HapyIIeHHEeM
peun (manee — THP) Ha ypoBHE OCHOBHOTr0 00111€T0 00pa30BaHMs MOATOTOBIEHA HA
OCHOBE:!

1. ®enepanpbHOr0  roCylapCTBEHHONO  00Opa3oBaTENbHOIO  CTaHJapTa
ocHOBHOTO oOmiero oopaszoBanus (Ilpuxa3 MunnpocBemenus Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM IOCTULIMU
Poccwuiickoit ®eneparu 05.07.2021 1., per. Homep 64101)(manee — ®I'OC
000),

2. llpumepHOW amanTUPOBAaHHOW OCHOBHOM 00pa30BaTEIbHOM MPOrpamMMbl
OCHOBHOTO  00miero oOpa3oBaHusl  OOydHarommxcs C  3aJepKKON
MCUXUYECKOTo pa3BuTHUs (0a00peHHOU pemenueM O®YMO no obuiemy
obpazoBanuto (mporokoin ot 18 mapra 2022 r. Ne 1/22)) (nanee — IIAOOIL
00O THP),

3. Ilpumepnoii pabGoueit mporpammbl OCHOBHOT'O 001Iero oOpa3oBaHUs IO
npeamety «MatemaThka

4. IlpumepHON mnporpaMMmbl BOCIHTAHUSA, C YYETOM PACHPEACIEHHBIX I10
KJlaccaM  TpoBepsieMbIX  TpeOOBaHMW K  pe3yibTaraM  OCBOCHHS
AJIanTUPOBAHHON OCHOBHOI 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO
obmero 00pa3oBaHUs OOYyYAIOIIUXCA C 3aJCPKKON TMCHUXUYECKOTO
pa3BUTHSL.

5. Konmenuumu pa3BUTHSI MaTeMaThuyeckoro oOpaszoBaHusi B Poccuiickoi
denepanuu.

6. Ilpukaz MunuctepctBa IIpocBemenuss Poccuiickoit ®enepamum ot
24.11.2022 r. Nel025 «OO6 ytBepxkaeHuu ¢eaepanbHOi aanTHPOBaHHON
00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 001Iero oOpa3oBaHus s
obyuaromuxcsa ¢ OB3»

ApnantupoBaHHas pabouas mporpamMma Mo MaTeMaTHKe Al 00ydYaroUIUXCs C
THP ocnoBriBaetcsa Ha [IOOIT OOO, npu 3TOM yUHUTBIBAIOTCS T€ HEAOCTATKU PEYEBOrO U
HEpPEYECBOIO Pa3BUTHUA, KOTOPbIE HOCAT COYETAHHBIM WJIM BTOPHUYHBIM XapakTep.
Heo0xoauMoCTh IpUMEHEHHs CHEeIHMaIbHBIX METOJO0B M MPHUEMOB OOyuUeHUs] MaTeMaTHUKe
00yCIJIOBJIEHO, B YaCTHOCTH, MpoljeMaMu Hec(HOpPMHUPOBAHHOCTU MPOCTPAHCTBEHHBIX U
KBa3UIIPOCTPAHCTBEHHBIX OTHOILICHUH, B PsAE CIIy4yaeB HAJIMYHUEM JUCKAIBKYJIMYECKUX
paccTpoiCTB, HEIOCTATOYHBIM YpPOBHEM C(OPMHUPOBAHHOCTH CJIOBECHO-JOTUYECKOIO
MBIIIJIEHUS, TPoOJIeMaMu YCBOEHUsI aOCTPAKTHOM JIEKCHKHU (HampuMep, MaTeMaTH4YeCKOM
TEPMUHOJIOTUH). Maremaruueckast JesITeIbHOCTh CIIOCOOCTBYET Pa3BUTHIO HArJIsIHO-
JeMCTBEHHOT0, HAIJIAIHO-00pa3HOro, BepOaIbHO-IOTMYECKOI0 MBIIIIEHHUS 00YyYaroIIuXcs
¢ THP. Ona naet BO3MOXXHOCTb C(HOPMHUPOBATH U 3aKPENHUTh aO0CTPAaKTHBIE, OTBIICUEHHBIE,
o0oO0miarnme MOHATUS, CHOCOOCTBYET Pa3BUTHIO MPOIECCOB CHUMBOJIM3ALMHU, HAaBBIKA
MOHUMaHUs HWH(OpMAaIMK, TPEICTAaBIEHHON pa3HBIMH croco0amMu (TEKCT 3aJaud,
dbopmMynupoBKa mMpaBWiIa, TaONWIBI, aNTOPUTM JEHCTBUH W T.1.), (HOPMHUPOBAHMIO
MaTEeMaTU4YECKOM  JIeKCHKH, TOHUMAHUI M  YHOTPEOJIEHUIO  CJOXKHBIX  JIOTHKO-
IrpaMMaTUYECKUX KOHCTPYKIIMM, CBS3HOM YCTHOM M MUCBMEHHOM peud (MOpOXKACHHE
CBSI3aHHOTO Y4eOHOTO BBICKA3bIBaHUS C WCIOJIH30BAHMEM MAaTEMAaTHYECKUX TEPMHHOB U
MOHATH), o0ecrieunBaeT MPOPUIAKTUKY AUCKAIBKYJIUHU. YPOKH MaTeMaTHKU Pa3BUBAIOT



HAO0JII01aTeIbHOCTh, BOOOpaKeHHE, TBOPYECKYI0 aKTUBHOCTh, OOy4YalOT MpUeMaM
CaMOCTOSITENIbHON PabOThl, CIOCOOCTBYIOT (POPMUPOBAHHIO HABBIKOB CAMOKOHTPOJIS.

AJJIAIITUPOBAHHAS PABOYAS IPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» 7 - 9 KIIACCBbI

MecTo y4eOHOr0 Kypca B y4eOHOM IJIaHe
YyeOHbIii npeameT «AnredOpa» peanu3yeTcs Kiaccax 3a cueT 00s3aTelbHOW 4YacTu
y4eOHOTO IJIaHa.
B pamkax amantupoBaHHOUW 00Opa3zoBaTenbHOU mporpammbl ajisi aereit ¢ THP na
n3yuenue anreopsl ¢ 7 mo 9 (10) kiacc orBoauTcs no 4 yaca B HeAenmo, U3 pacucéra 34
y4eOHBIEC HEJIENH B TO/I.

Coaep:xanne y4eOHOro Kypca (mo rogam Oy4eHus)
7 KUIIACC

Yucna u evluucieHus

PanmonajbHbIe YKcIa

JlpoOu 0OBIKHOBEHHBIC M JACCATUYHBIC, TIEPEXO] OT OJHOU (OPMBI 3aIMUCH APOOEH
K apyroil. IloHATHE panMOHAIBHOTO 4YHCIA, 3alUCh, CPAaBHEHUE, YIOPSAIOYMBAHUE
palMoOHANBHBIX dYHCeN. ApudmeTHdyeckre MIEHUCTBUS C pallMOHATBHBIMUA  YHCIIAMH.
Pemenne 3amad u3 peaqbHOM TNMPaKTHKKA HA YacTH, Ha JAPOOH.

CreneHbr ¢ HaTypaJlbHBIM  I[IOKa3aTeleM: oOmpeleneHue, npeoOpa3oBaHue
BBIpO)KCHUH Ha OCHOBE OIPE/ICICHUS, 3aIMUCh OOJIBIIINX YHCEIL.

[TporienThI, 3amuch MPOLIEHTOB B BUJE ApoOW M ApoOM B BHUAE NPOLEHTOB. Tpu
OCHOBHBI€ 33]1a4¥ HA MPOLICHTHI, PEIICHUE 33/1a4 U3 PEaTbHOM MPAKTUKHU.

[Ipumenenue MIPU3HAKOB JEJTUMOCTH, pasioxeHue Ha MHOXUTEIHU
HaTypaJbHbIX YUCEIL.

Peanbubie 3aBUCUMOCTH, B TOM  YHCIE npsiMast u oOpaTHas
MIPONOPLIMOHATILHOCTH.

Anzebpauueckue eviparxceHus

[lepeMeHHBIE, UYMCIOBOE 3HAYEHUE BBIPAXKEHUA C IEpeMEHHOW. JlomycTtumble
3HaueHusl INepeMeHHbIX. lIpencraBieHue 3aBUCHUMOCTH MEXAYy BEJIWYMHAMM B BHJE
dbopMmyibl. Beruucnenus no gpopmyinam.

[IpeoOpazoBanue OyKBEHHBIX BBIPAKEHUU, TOXKIACCTBEHHO DPABHBIE BBbIPAXKEHUS,
npaBuja MpeoOpa3oBaHUsl CyMM M MPOU3BEICHHUM, MpaBUiIa PACKPHITHS CKOOOK U
NPUBEACHUS TOTOOHBIX CIAracMblX.

CBolicTBa CTENEHU C HATypaJIbHbIM [TOKA3aTEIEM.

Opnounensl U MHorowieHbl. CreneHb MHoroujeHa. Cllo)KeHHE, BbIUUTAHUE,
YMHOKE€HHE MHOTOWwIeHOB. DopMysbl COKPAIIEHHOTO YMHOXXEHHS: KBaJpaT CYMMBI U
KkBajapaT pazHoctu. dopmyrna pa3HOCTHM KBaapaTroB. PasnokeHWe MHOrOYJIEHOB Ha
MHOKHUTEH.

Ypasnuenusa

VYpaBHEeHHE, KOpEHb YypaBHEHMs, IpaBWia MpeoOpa3oBaHUsl ypaBHEHMS,
PaBHOCHJIBHOCTb YpaBHEHUH.



JluHeliHOE ypaBHEHME C OJIHOM TMEPEMEHHOM, 4YHCIO KOPHEW JIMHEHMHOIO
YPaBHEHMsI, pELICHUE JIMHEHHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHHUH 110 YCIIOBHIO
3a1a4n. Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPABHEHUN.

Jlunetinoe ypasnenue ¢ 0eyma nepemennvimu u e2o 2pagux’. Cucrema aBYX
JMHEHHBIX ypaBHEHUN C JABYMs MepEeMEHHBIMU. PelieHue cucteM ypaBHEHMI CIOCOOOM
IIOACTAaHOBKH. [IpuMeph! peleHnst TEKCTOBBIX 3a7a4 C IIOMOLIBIO CUCTEM YPABHEHUN.

Koopounamut u zpagpuxu. @ynuxyuu

Koopaunara Toukm Ha mnpsMon. YUucnoBele nmpoMmexyTku. PaccrosHue Mexay
JIBYMsI TOYKaMH KOOPAMHATHOM IIPSIMOM.

[IpsimoyronbHas cucteMa KoopauHaT, ocu Ox u Oy. AGciycea U opuHaTa TOYKUHA
KOOpJAUHATHOW IuiockocTu. I[Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. YrteHue
rpauKOB peanbHbIX 3aBUCUMOCTEM.

[Tonsitue dpynkiuu. I'paduk Gynkmmm. CoiictBa Gpynkmmii. JluneitHas Qyskmms, eé
rpaduk. I'paduk pynknum y = kx + b. I paguueckoe peuwenue nunetinvix ypasHenuii u
cucmem JUHEUHbIX YPAGHEHU.

8 KJIACC

Yucna u eviuucienus

KBagpaTtueiii kopeHb wu3 wuucna. Ilowamue 06 uppayuoHaibHOM 4Yucie.
Hecamuunvle npubnudxcenuss uppayuonanvHolx uyucen. CBoHWCTBa apUPMETHUYECKUX
KBaJIpaTHBIX KOPHEH M MX NPUMEHEHHE K MPEeoOpa30oBaHUIO YHMCIOBBIX BBIPAXKEHHUH U
BBIYUCIICHUAM. /leticmeumenvhble Yucia.

Crenens cC 1eNIbIM ITOKa3aTeIeM U e€ cBoiicTBa. CTaHgapTHAs 3alliCh YHCIIA.

Anzedpauueckue evlparxcenus

KBagpartHblii TpEXWIEH; Pa3jOKEHHE KBAJAPATHOIO TPEXWICHA HAa MHOXXHUTEINH.

Anrebpanueckast Apoob. OCHOBHOE CBOWMCTBO anreOpanveckoil ApoOu.
Crnosxenue, BBIYUTaHHE, YMHOXKEHUE, JIEICHUE anredpandeckux npobeit. PanrionansHbie
BBIPXCHUS U UX MPeoOpa3oBaHUeE.

Ypaeénenun u nepasencmea

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOTO ypaBHEHUs. Teopema
Buema. Pemienue ypaBHeHUM, CBOJAIIMXCS K JIMHEWHBIM U KBaJpaTHbIM. [Ipocreiimme
JIpOOHO-pallMOHaTbHbIE YPAaBHEHUS.

I'paghuueckan unmepnpemayus ypasweHuil ¢ O08YMs NEPEMEHHbIMU U CUCHEM
JIUHEUHbIX YPAa8HeHUll ¢ 08yMs nepemennbvimu. [IpuMepbl pelieHns] CUCTEM HEITUHEWHbBIX
YpaBHEHUM C IBYMS MEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 anreOpandeckum crocoOoMm.

UucnoBble HEpaBEHCTBA M HMX CBOWCTBA. HepaBeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCUIIBHOCTH HEepaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJHOU MepeMeHHON. CucTeMbl
JIMHEVHBIX HEPABEHCTB C OAHOM NIEPEMEHHOM.

Dynkuyuu

[Tonsitue pynkuunu. O6IaCTh ONpEeIeHHs] 1 MHOYKECTBO 3HAUCHUN (YHKIUU.
CrniocoOwI 3a1anus QyHKIMA.

I'padux ¢pynxmun. Urenue cBoiictB GyHKIUHU 10 e€ rpaduky. [Ipumeps
rpa¢uKoB GYHKIHHA, OTPAXKAIOIINX PeaTbHbIE MPOLIECCHI.

OyHKIMKY,  OMHCHIBAIOIINE  MPSMYI0 W OOpaTHYIO MPOMOPIHUOHAIHHBIE

3aBUCUMOCTH, UX rpaduku. Oynkmun y = x%,y = x°,y = \/_x, y =k

I'paghuueckoe .

peuienue ypasHeHull U Cucmem ypasHeHu.



9 KJIACC

Yucna u evtuucieHusn

JeiicTBUTEIbHBIE YHCTIA

PanoHanbHBIE YHCIIA, UPPAYUOHANbHBIE HUCAA, KOHEUHble U OecKOHeuHble
decsamuutvle Opodu. MHodxxcecmeo OelicmeumenvHbix Yuces, 0elucmeumenbuble Yucia KaxK
beckoHneuHvle Oecamuynvie OpodU. B3aummo o00HO3HaAUHOE coomeemcmeue Mmednicoy
MHONCECNBOM OCUCMBUMELbHBIX YUCE U KOOPOUHAMHOU NPSMOILL.

Cpasnenue  Oelicmeumenvuvlx — uuceir,  apupmemuyeckue  OeUCmeus ¢
oelicmeumenbHbIMU YUCIAMU.

N3mepennsi, mpuOJIMKEeHNs], OLIEHKH

Pazmepsl  OOBEKTOB  OKpY’KalOLNIET0  MHpa, UIMTEIBHOCTH IIPOLIECCOB

B OKpY>KarolleM MHUpE.

[TpubnuxEHHOE 3HAUYEHHE BEIMYUHBI, TOUHOCTh NpuOIIKeHus. OKpyrieHue
yucedn. [Ipukuaka u oneHka pe3ysbTaTOB BIYUCICHUN.

Ypaenenua u nepasencmea

YpaBHeHus ¢ OAHON NepeMeHHOH

JInneiiHoe ypaBHeHUE. Pemenne ypaBHEHNN, CBOIAIIMXCS K IMHEHHBIM.

KBagparHoe ypaBHeHue. PenieHue ypaBHEHHH, CBOIAIIMUXCA K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepwvlt peuwienusi ypasHeHuu mpemovei U 4yemeeépmou
cmeneneu pasnodcenuem Ha MHONCUMENU.

Pemenue npoOHO-palinoHaIbHBIX YpaBHEHHH. Pellienrne TekcToBbIX 3a1a4
anreOpandecKuM METOJIOM.

Cucrembl ypaBHeHUil

VYpaBHeHHEe C JByMs NEpeMEHHbIMU M ero rpaduk. Pemenue cucreM IByX
JMHEWHBIX YpaBHEHUH € IByMsI IEpeMEHHbIMU. PellieHre cucteM IByX ypaBHEHUMN, OJTHO
U3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpPOW cTemneHu. ['paduyeckas MHTEpIpeTaLUs
CUCTEMbI YpPaBHEHHH C IByMS IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 anreOpandeckum CrocoOoMm.

HepaBencrBa

UucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

PemieHne nMHEHHBIX HEPABEHCTB C OJHOM mnepeMeHHoW. Pemenue cucrem
JMHEHHBIX HEPABEHCTB C OJHONM mepeMeHHOo#. KBanpartHbie HepaBeHCTBa. ['padudeckas
MHTEPIIpETALUS HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMsI [IEPEMEHHBIMU.

Dynkuyuu

KBagpatuunas ¢pynkmus, e€ rpaduk u cBoiictBa. [lapabGona, kooparHATHI
BEPIIMHBI TapaboIIbl, OCh CAMMETPUHN TTapaOOIIbI.

I'paduku GyHKIH: y = kx, y =kx + b, y=
v,
y= xy= ’L)ICJ UX CBOMCTBA.

Yucnoevie nocneoosamenvnocmu

Omnpenenenne 1 crocoObl 3aJaHUA YMCJIO0BBIX I0CJIe10BaTEIbLHOCTEH

IloHsiTME YMCIOBOM  IOCIIEOBATENIBHOCTH. 3aJaHUE  I0CJIEI0BaTEIbHOCTU
peKyppeHTHO! (hopMyIToi U HOPMYJIION 7-TO YJIEHA.

ApudmMernyeckas U reoMeTpuyecKas Nporpeccuu

Apudpmernueckass U TreoMerpuueckas mporpeccud. DopMynbl n-ro  4ieHa
apu(meTHuecKoi U reoMEeTPUUYECKON IPOrpeccuii, CyMMbI IIEPBbIX 7 YJICHOB.

H3z00padsicenue  unenog apugmemuyeckol U 2e0MemMpUYecKol npocpeccuul



mouykamu Ha KOOpauHCIWZHOIZ naockocmu. Jlunetinoiii u 3KCﬂ0H€HI4MCZJlebZIZ pocm.
Crooicrvle npoyeHnbl.

IUIAHUPYEMBIE IPEJMETHBIE PE3VJILTATHI OCBOEHUS
AJIATITUPOBAHHOW PABOUE# IPOTPAMMBI KYPCA «AJTEBPA» (ITO
T'OJIAM OBYUYEHUSI)

OcBoenne ydeOHOro Kypca «AnreOpa» Ha YypOBHE OCHOBHOTO OOIIETO
o0pa3oBaHusl JIOJDKHO  0O€creuuBaTh  JIOCTHIKEHHE  CIEAYIOIIMX  MPEAMETHBIX
00pazoBaTeIbHbIX PE3yIbTATOB:

7 KJIACC

Yucna u eviuucnenusn

BblnonHATh, codeTass yYCTHbIE W INHUCbMEHHbIE MPUEMBI, apupMeTHyecKue
JEHCTBUSA C pallMOHAIIBHBIMU YHCIIAMHU.

HaxoauTtp 3Hau€HMUs! YMCIOBBIX BBIPAKEHUH; IPUMEHSATh Pa3HOOOpa3HbIECIIOCOOBI
Y IpUEMBI BBIUMCIICHUS 3HaUYEHUI APOOHBIX BBIPAXKEHUM, COIepKAIINX OOBIKHOBEHHBIE U
JECSITUYHBIE IPOOH.

[lepexomuth OT oxHON (OpMBI 3amucu Yucen K ApYyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYO,

OOBIKHOBEHHYIO B JIECATHUYHYIO, B YacCTHOCTHU B OECKOHEUHYIO
JeCSITUYHYIO po0b). CpaBHUBATH U YIIOPSAJOYUBATH pallMOHAIbHbIE YUCIIA.

OKpyrJATh Ynca.

BBINIOJIHATE NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYMCIECHHWM, OLICHKY 3HAYECHMIA
YHCIJIOBBIX BBIPAKEHUM.

BbINonHATE AEWCTBUS CO CTENEHSIMHU C HATYpaJIbHBIMU MOKa3aTeIsIMU (C OMOpoiiHa
CIPaBOYHYIO HHPOPMALIHIO).

[IpumeHATh pU3HAKU JEIUMOCTH, Pa3I0KEHUE Ha MHOXKMTEIU HaTypaJlbHbBIX
YHUCEL.

Pemarte mnpocreliine NpakTHUKO-OPUEHTHPOBAHHBIE 3aJauM, CBA3aHHBIE C
OTHOIICHUEM BEJIMYMH, MPONOPLMOHATIBHOCTHIO BEJIMYMH, MPOLIEHTaMU;
MHTEPIPETUPOBATh PE3YJIbTAThl PEUIEHHs 3a7a4 C y4ETOM OTrPaHUYEHUM, CBSI3aHHBIX CO
CBOMCTBAMHU pacCMaTPUBAEMBIX OOHEKTOB.

Anzebpauueckue eviparxcenHus

OpueHTHpoBaThbcs B TMOHATHUSAX U ONEpUpOBaTh Ha 0a30BOM  ypOBHE
anreOpanyeckoil TEePMUHOIIOTHEH U CUMBOJIMKOM.

Haxonute 3HaueHHss OyKBEHHBIX BBIPRKEHMH TMpU 33JaHHBIX 3HAYECHUSIX
NIEPEMEHHBIX.

BrimonusaTe npeoOpa3oBaHus LEJIOr0 BBIPAKEHHS B MHOTOWIEH NPHUBEACHUEM
MOJIOOHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK.

BBINIOJIHATE YMHOXKEHHE OJJHOUYJIEHA HA MHOTOWIEH U MHOI'OWIEHAa HA MHOTOYJIEH,
OpUMEHSTH (OPMYJIIBI KBaIpaTa CyMMBI U KBaJIpaTa pa3HOCTH (C OMOPO Ha CHPAaBOYHYIO
uHpopmaIuo).

OcymiecTBasATh  pa3lioKEHHE MHOTOWIEHOB HAa MHOXHTEIHM C  [OMOIIBIO
BBIHECEHHUSI 32 CKOOKHM OOIIEr0 MHOXKHTENS, TPYNIUPOBKH ClIaraeéMbIX, NMPUMEHEHUS
bopMyT COKpaIEHHOTO YMHOXEHHS (C OMOPO Ha CIIPAaBOYHYIO HH(POPMAILIUIO).

[IpumeHsaTh peoOpa3oBaHUsl MHOTOUYJICHOB JJI PEIICHUS Pa3IMYHBIX 3a]ad M3
MaTEMaTUKH, CMEXHBIX IPEMETOB, U3 PEAIbHON IPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATYpPaJIbHBIMU IIOKa3aTEsIMU U1



npeoOpazoBaHus BEIpaKeHUH (C OMOPOM HA CIIPaBOYHYIO HH(POpPMAILIHIO).

Ypasnenusa u nepasencmea

Pemwlats snMHENHHBIE ypaBHEHHMs C OJHOM IIEPEMEHHOW, IIPUMEHSSA IpaBHIIa
nepexo/ia OT MCXOJIHOTO ypaBHEHUS K paBHOCWIBHOMY emy. IIpoBepsaTb, siBIsieTCS JH
YHCIIO KOPHEM ypaBHEHHS.

Nmetrs mpencraBieHne O TpadhUUECKUX METONAX NPH PEIICHUHM JIMHCWHBIX
YPaBHEHHI U UX CUCTEM.

[logOupats mpuUMepbl Map YHCEN, SBISIIONIMXCA  pElICHHEM

JUHEHHOTOYPaBHEHHUS C IBYMS IEPEMCHHBIMU.

Ctpouth B KOOPJWHATHOM TUIOCKOCTH TpadWK JIMHCHWHOTO YpPaBHEHHSI C JIBYMS
MEPEMEHHBIMU; TIOJIb3YSICh TPAPUKOM, IPUBOAUTH IPUMEPHI pELICHUS YpaBHEHUSI.

Pemaths cucTteMbl MBYX JUHEHHBIX YpaBHEHHH C ABYMsI NEPEMEHHBIMH, B TOM
gucie rpaduyecku (¢ Oopoi Ha aJrOPUTM yIeOHBIX TCHCTBU).

CocTaBiaTh (TOCIe COBMECTHOTO aHANM3a) U pEllaTh JIMHEHHOE ypaBHEHUE HIIU
CUCTEMY JIMHEWHBIX YpaBHEHUH 10 YCIOBUIO 3aJadyd, WHTEPIPETUPOBATh B
COOTBETCTBHHU C KOHTEKCTOM 3a/1a4H MOJTyUYeHHBIA pPe3yibTar.

Koopounamut u cpagpuxu. @ynxkyuu

N306paxkaTh Ha KOOPAWHATHOW MPSAMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJHATaM, JIy4d, OTPE3KH, MHTEPBAJbl, 3alHCHIBATh YHCIIOBBIE MPOMEXYTKH Ha
anreOpandecKoM sI3bIKE.

OTtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpJIWHATaM;
cTpouTh rpaduku TuHeHHBIX GyHKIUNA. CTpouTh rpaduk ¢pyHkiuu y = kx +b.

OnuceiBaTh ¢ TOMOIIBI0 (QYHKIMIA HW3BECTHBIE 3aBUCHUMOCTH  MEXIY

BEJIMYMHAMHU (IO AJITOPUTMY YUYEOHBIX JACHCTBUIA): CKOPOCTh, BPEMs, PACCTOSIHUE; IICHA,
KOJIMYECTBO, CTOUMOCTb; POU3BOAUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTs 3HaueHne QyHKIMHN 0 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuil crnocod MpeACTaBICHUS U aHaidu3a WHGOPMAIUU;
U3BJIEKATh W HHTEPIPETHPOBATH MH(POpPMAIUIO U3 TPadUKOB PEabHBIX MPOIECCOB U
3aBUCHUMOCTEH.

8 KUIACC

Yucna u eévtuucnenun

Hcnonp30BaTh Ha4aJIbHBIE NPEACTABICHUS O MHOXECTBE JEUCTBUTEIBHBIX YUCET
JUISL CpaBHEHUS, OKPYTJEHUS M BbIYMCIEHUMN; H300paxaTb JCHCTBUTENbHBIE YHCIIA
TOYKaMH Ha KOOPAUHATHOM MPSIMOIA.

[IpumeHsATs mOHATHE AapU(METHUYECKOTO KBaJAPaTHOTO KOPHs; HAXOAWUTh
KBaJpaTHbIE KOPHHM, MCIONb3YsSd TMpPH HEOOXOAMMOCTH KaJIbKYJSATOP; BBINOJHATH
npocrteimme npeoOpa3oBaHUsS — BBIPAKEHUM, coAepX allMX KBaJpaTHbIE KOPHH,
UCITIOJIb3YS CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anucyu OOJIBIINX U MAJIBIX YUCEIN C MTOMOIIBIO JECITUYHBIX APOOeit
u creneHe yucna 10.

Anzebpauueckue eviparxcenus

IIpuMeHAT,  NOHATHE  CTENEHM ¢ LEeAbIM  II0KA3aTeleM,  BBIIIOJIHATH
npeoOpa3oBaHMsl BBIPAKEHHUM, COJIEpXKAIlMX CTENEHW C LeNbIM IoKaszaTeneM (c
MCIOJIb30BAHUEM CIIPABOYHON MHGOPMALINN).

BBINOAHATE HECTIOKHBIE TOXKIECTBEHHBIE IMPEOOpa30BaHUs  PallMOHAIBHBIX
BBIPQXCHUN Ha OCHOBE MpPaBHJ JEHCTBHM HaJ MHOTOWIEHAMH U anre0pandecKuMH
JPOOSMH.

PacknanpiBaTh KBaApaTHBIA TPEXWIEH HA MHOXKHUTEIIH.



[IpuMeHATh npeoOpa3oBaHMs BBIPAKEHUM I PEIIEHUs Pa3IMYHbIX 3a1ad M3
MAaTE€MAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHON IPAKTUKHU.

Ypaeénenua u nepasencmea

Pemate nuHeliHble, KBaJpaTHbIE YpaBHEHHUs (C HCIIOIb30BAHUEM CIPABOYHOMU
uHpOpMallMM) U PpalUOHAJIbHBIE YpPAaBHEHMs, CBOJSIIMECS K HUM, CHCTEMBI JBYX
YPaBHEHMM € JBYyMs IIEPEMEHHBIMHU.

[IpoBOoAMTH MpOCTEHIINE UCCIEAOBAHUS YPAaBHCHUM M CUCTEM YPaBHEHHH, B TOM
YyHucllie C NPUMEHEHHEM TIpadUuecKux TMpeACTaBIeHUN (yCTaHAaBIMBaTh, HUMEET JIU
YPaBHEHME WM CUCTEMA YPABHEHUH PEIICHHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.) C ONIOPOU
Ha aJITOPUTM y4eOHBIX TCHUCTBUH.

[lepexoauTh OT CIOBECHOM (POPMYIMPOBKH 3a7auu K €€ anredpanyeckoi MoJeIu
C INOMOILBIO COCTABJICHHs YPAaBHEHUs WM CHUCTEMBl YPABHEHHl, UHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3a/1auyl MOJYYEHHBIN pe3ynbTar.

[IpuMeHATH CBOWMCTBA YHCIOBBIX HEPABEHCTB [UJIl CPABHEHUS, OLICHKH; PEIIAThH
JUHEWHbIE HEPABEHCTBA C OJHOW TMEPEMEHHOW M MX CHUCTEMBbI; JaBaTh rpaUUYECKyIO
WJUTIOCTPALMIO MHOKECTBA PELIIEHUI HEPaBEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkuuu

OmnepupoBaTh Ha 0a30BOM YpOBHE (YHKIMOHAJIbHBIC TIOHATUS U  S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUs); OIpPENesATh 3HAYeHUE (QYHKIHUH IO
3HAYEHUIO apryMEHTa; ONpeessTh CBOMCTBA (PyHKIIUU 10 e€ rpaduKy.

CTpouTh IpadpuKy 3IEMEHTAPHBIX QYHKIMHN BUAA , Yy =X,y =X,y =~x ,y =

-k; omuchIBaTH CBOMCTBA YHCIIOBOM (QyHKIMH 110 €€ rpaduKy (Mpyu HEOOXOIUMOCTH C
X

HaIpaBJIAIOIICH MTOMOIIBIO).

9 KJIACC

Yucna u eviuucienus

CpaBHMBATH U yNOPSAI0UYMBATH PALIMOHAJIBHBIE U UPPALIMOHAIIbHBIE YUCIIA.

Bemonusats apudmernyeckue NEHCTBHS C palMOHAIBHBIMHM YHCIAMH, COYeTas
YCTHbIE M TIMCbMEHHBIE NPUEMBI, BBINOJIHATH BBIUYNCICHUS C HWPPALUOHAIBHBIMU
YUCJIaMHU.

Haxonute 3HaueHus CTENEHEW C LEJBIMH IMOKA3aTeIsIMU U KOPHEW; BBIYMCIATH
3HAYECHUS YMCIIOBBIX BBIPAKECHUM.

OkpyrisiTh ~ JE€UCTBUTENbHBIE YHUCJA, BBINOIHATh MPUKUIKY pe3ysibTaTra
BBIUMCIICHUH, OLICHKY YMCIIOBBIX BBIPAXKECHUM.

Ypasénenua u nepasencmea

Pemate nuHEWHBbIE M KBaApaTHbIE ypPaBHEHUS, YPABHEHUsI, CBOIAIIMECS K HHM,
npocTeime ApoOHO-pallMOHATbHbIE YPAaBHEHUS.

Pemwlate mpocredmmne CUCTEMBI JBYX JIMHEHWHBIX YpaBHEHUHM C JAByMS
IIEPEMEHHBIMU M CHCTEMBI JABYX YPaBHEHUM, B KOTOPBIX OJHO YpaBHEHUE HE SBIISICTCS
JUHENWHBIM (110 BU3YaJbHOM omope).

Pemath npocreiinine TEKCTOBbIE 3aJja4M aIreOpanuyeckiuM CrocoOOM ¢ MOMOIIBIO
COCTaBJICHUS YPABHEHHUSI WIM CUCTEMBI IBYX YPABHEHUN C JBYMs IIEPEMECHHBIMM.

IIpoBoauTH MpOCTENIINE UCCIEAOBAHUSA YPAaBHEHUM M CUCTEM YPaBHEHMM, B TOM
ylclie ¢ TNpUMEHEHHEeM TpaduyecKux MpeacTaBleHud (yCTaHABIMBaTh, HMEET JH
ypaBHEHHE UJIU CHCTEMa YPaBHEHU peleH sl, €CITU UMEET, TO CKOJIBKO, U TIp.).

PemaTh n1HeHbIE HEPABEHCTBA, KBAJAPAaTHBIE HEPABEHCTBA; N300paKaTbpeLICHUE
HEPaBEHCTB Ha YMCIIOBOM MPSMOM, 3aIIMCHIBATh PEIICHUE C IOMOIIBI CUMBOJIOB.

Pemate cuctembl JIMHEHHBIX HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOUYAOIIME



KBaJIpaTHOE HEPaBEHCTBO; M300pa)kaTh pEILIEHHWE CUCTEMbl HEPABEHCTB Ha YHCIIOBOIA
IPSIMOI1, 3aMMCHIBATH PEIIEHHE C TOMOIIBIO CHMBOJIOB.
Hcmonb30BaTh HEPaBEHCTBA MPU PEIICHUN PA3IMYHBIX 3a/1a4.
Dyukyuu
PacrioznaBath  QyHKIUMM u3yuyeHHBIX BHIOB. [loka3wiBaTh
CXEMaTHYECKUPACTIONIOKEHNE Ha KOOPAMHATHON TUIOCKOCTH
rpadukoB GyHKIMH BUaa: y = kx, y = kx

+b,,y=ax* + bx ¢,y =x, y = x, y =k

e .
B 3aBUCUMOCTU OT 3HAYCHHH KO3((UIIMEHTOB; ONUCHIBATH CBOWCTBA (DYHKIIHA.
Crpoutb n H300paxkarb CXeMaTHYECKH TpapUKA KBaJApPAaTUYHBIX (DYHKIMIA,

ONMCHIBATh CBOMCTBA KBAAPATUYHBIX (YHKLIUN MO UX TpaduKaM.

Pacno3naBath KBagpaTW4Hyl0 (QYHKIHIO 1O (GopMyJie, TPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX (DYHKIMI U3 peaabHOU KU3HU, (PU3UKU, TEOMETPHUH.

Apupmemuueckan u zeomempuyeckan npozpeccuu

PacniozHaBath apu(pMeTHYECKYyI0 U T€OMETPUUYECKYIO IMPOTPECCHM MPU Pa3HBIX
croco0ax 3a1aHusl.

BbINOAHATE  BBIUMCIEHHS C  WCIOJIB30BaHUEM  (opMmyn  n-ro  ujieHa
apu(PMETHYECKOW U T€OMETPUUECKON MPOTPECCH, CyMMBI MEPBBIX 7 YIEHOB (C OMOPOH
Ha CIIPaBOYHYIO HH(OPMAIIUIO).

Pemars 3a1aun, CBSI3aHHBIE C YHUCIOBBIMH IOCIEA0BATEIBHOCTSAMM, B TOM UYHUCIE
3alayd M3 peaJbHOM KU3HU (C MCIOJB30BAHMEM KaJIbKYyJIATOpa, LU(PPOBBIX
TEXHOJIOTHH).

KOPPEKIITMOHHO-PA3BHUBAIOIIAA HAITPABJIEHHOCTb

OcBoenne ydeOHOro Marepuaia Beaercs AUuDPEpeHIIUPOBAHHO C BKIIOUYECHHEM
3JIEMEHTOB KOPPEKIIMOHHO-PAa3BUBAIOIINX TEXHOJOTHH, OCHOBAaHHBIX Ha MPHHITUIIAX
YCUJICHHS MIPAKTUYECKON HAIIPaBJICHHOCTH MU3y4aeMOro MaTepuasa; Ornopbl Ha KU3HEHHbBIN
OMBIT OOYYAIOLIUXCS; OPUEHTAIMM HA BHYTPEHHUE CBS3UW B COJCPKAHUM H3y4aeMOro
Marepuasa Kak B paMKaxX OJIHOTO MpeIMeTa, TaK U MEXIy MpeIMeTaMu; HEOOXOIMMOCTH U
JIOCTAaTOYHOCTH B OIpe/ieieHu 00bEéMa N3yuyaeMOoro MaTepralia; BBEJACHUS B COJICPIKAHUE
Y4EOHBIX TIPOTPaMM KOPPEKIIMOHHBIX 3aJaHuil, MPEeayCMaTPUBAIOIMINX aKTHBH3AIIHIO
MMO3HABaTEIbHOMN IEITEIHLHOCTH.

OcHoBHas (QopMa opraHuzanuu y4eOHOro 3aHATHA: YpoK. Mcmonb3yrores
WHJUBUIyaJbHbIC, TPYIIIOBbIC, MHIUBUYATILHO.

KoppekiunonHast HanmpaBiIeHHOCTh Kypca « AreOpa» JOCTUTaeTCs 3a CUET:

. pasrpy3ku y4eOHOro wmarepuana IyTeM BbIJCIEHUS 0043aTeNbHOTO MU
JOCTaTOYHOTO MUHUMYyMa YMEHHUM,
. npeoOpa3oBaHUs TEKCTOBBIX 3a/ay (BBeACHUE TpadUUYECKUX TUIAHOB, CXEM,

JIpPYTUX CPEICTB HAIVISIAHOCTH, aJITOPUTMOB PEUICHUM, MCHOJb30BaHUE IMpHUEMa
KBAaHTOBAHUS TEKCTa U Jp.),

. yBEJIMUYEHUSI KOJIMYECTBA YYEOHOr0 BPEMEHH, OTBOJIUMOI0 Ha aKTyaJU3allUIo
¥ KOPPEKIIHIO OMOPHBIX 3HAHUN 00y4YaroLNXCs;
. LEJICHAIPAaBICHHOTO (POPMUPOBAHUS MBICIUTENIBHBIX ONepanuil (anamms,

cuHTe3, 00o0mmeHue, kiaccupukaus) ¢ MOPOIEeccoB  (ACAYKIUsA, CpaBHEHHE,
a0bCTparupoBaHue);

o pa3BUTHS BHUMAaHUSA, MaMITH (OCBOCHHUE MAacCHBAa HOBBIX TCPMHHOB M
MOHSTHH ), BOOOpaskeHus (TpeoOpa3zoBaHUE CUMBOJINYECKUX POPM);



o pPa3BUTHUS KOMMYHHUKATHUBHBIX YMEHHIl: y4acTBOBaTh B JUCKyCCUU (yMEHHE
IPaMOTHO MOCTABUTH BOIPOC BBIPA3UTh U IOHECTU CBOIO MBICIB JI0 COOECETHUKA); KPATKO
Y TOYHO OTBEYATh HA BOIPOCHI;

. WCIIOJIb30BaHUS METOA0B UG HepeHIIMPOBaHHON pabOThl ¢ 00yYAIOIITUMUCS:
MOBTOPEHUE, aHATU3 U yCTpaHEHUE OMIMOOK, pa3paboTKa W BBHIMOJIHEHHE HEOOXOAMMOIO
MUHUMYMa 3aJaHui I JIMKBUAALMM WHIUBUIYaIbHBIX MPOOENOB, CHUCTEMAaTHU3allUs
WHJMBHUIYaJbHBIX 3aJaHUN U Pa3BUBAIOIINX YIPAKHEHUM;

. CTUMYJIIPOBAHHE Y4YEOHOW NESITENBbHOCTU: MOOIIPEHUE, CHUTyalusl ycrexa,
noOyX/IeHHe K aKTUBHOMY T PYAY, dMOIMOHAIBHBIN KOMQOPT, 10OpOKeIaTeIbHOCTh Ha
YPOKe;

J WCIIOJb30BAHUS CHEIUATBHBIX TMPUEMOB U CPEJACTB OOyuYeHHUs, MPUEMOB
aHalM3a M TMPEe3eHTAllMd MaTEeMaTH4eCKOro TEKCTOBOIO MaTepHalia, 00ecHeUYHBAaIONINX
peanu3alnuio Metrofa «OOXOTHBIX IyTei», KOPPEKIMOHHOTO BO3JEHUCTBUS Ha PEUYEBYIO
NEeSTETbHOCTD, OBBIIIEHUE KOHTPOJIS 32 YCTHOM U MMUCBbMEHHOM peyblo.

OLEHNBAHUE PE3VYJIbTATOB OCBOEHUA ITPOI'PAMMBbI

[Ipu mpoBepke yCBOEHUsI MaTepHalia BbISBIAETCS IMOJHOTA, MPOYHOCTh YCBOEHUS
00y4arIUMHUCA TEOPUH U YMEHHUS PUMEHSATh €€ Ha MMPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX
CUTyaIUsX.

OcHoBHBIMH (hOpMaMH TIPOBEPKH 3HAHUM U YMEHUN OOYYaOIIUXCS 0 MAaTEeMaTHKE
SBJIAIOTCS] MUCbMEHHBIE PA0OTHI U YCTHBIIN OTBET.

[Ipy oueHKe NHCHMEHHBIX W YCTHBIX OTBETOB YYMTEIb B IEPBYIO OYEpeb
YUUTHIBAET MOKa3aHHbIE 00YYaIONUMUCS 3HaHUA U yMeHHs. OlleHKa 3aBUCUT OT HAJTUYHsI U
XapakTepa MOTPenIHOCTeH, JOMYIIEHHBIX 00yYatoIUMUCS.

OTBeT Ha TEOpPETHMYECKUH BOIPOC CUMUTAETCA O€3yNpedHbIM, €CIU IO CBOEMY
COJIEP’)KAaHUIO TIOJIHOCTBIO COOTBETCTBYET Borpocy. ColepXUT Bce HEOOXOIUMBIE
TeopeTnyeckre GPakThl U 0O0CHOBAHHBIE BHIBOJIBI, @ €T0 M3JI0KEHUE U MHUChbMEHHAs 3aMuCh
MaTeMaTUYECKU TPAaMOTHBI U OTIMYAIOTCS MOCIIEI0BATEIbHOCThIO U aKKYPATHOCTBIO.

OueHka yCTHBIX OTBETOB 00y4YaIOLIUXCH 110 ajredope.

OTBeT oLleHUBAaETCH OTMETKOM «5», ecJi 00y4arOINICA:

— MOJTHO PACKpbUI COJEp)KaHUE Marepuaga B oObeMe, MpelyCMOTPEHHOM
MporpaMMoi U y4eOHUKOM;

— M3JI0’KWJT MAaTEPHUAJl TPAaMOTHBIM SI3bIKOM, TOYHO HUCIIOJIBb3YsI MAaTEMaTHUECKYIO
TEPMHUHOJIOTUIO M CHMBOJIMKY, B OIPEIEICHHOW JIOTMYECKON IOCIEA0BATEIBHOCTH;
- IPABUJILHO BBITIOJIHUJI PUCYHKHU, YEPTEXKH, TPAPUKHU, COMYTCTBYIOIINE OTBETY;

— MOKa3ajl yMEHHE WJUTIOCTPUPOBATh TEOPUI0 KOHKPETHBIMH IpUMEpaMH,
IPUMEHATH €€ B HOBOM CHUTyallud TpU BBINOJHEHUU TNPAKTHUECKOIO 3aJaHUs;
- IPOAEMOHCTPUPOBAJ 3HAHUE TEOPUUM PpaHEE M3YUYEHHBIX COINYTCTBYIOIIUX TEM,
c(OpPMUPOBAHHOCTh U YCTOMYUBOCTD UCIIOJIb3YyEMBIX MPU OTBETE YMEHUN U HABBIKOB;

— OTBEYAJl  CaMOCTOSITENIbHO, 0€3  HaBOASIIMX  BOIMPOCOB  YUUTEIS;
-BO3MOJKHBI OJlHA — JIBE HETOYHOCTH IIPU OCBEIEHUE BTOPOCTENEHHBIX BOIIPOCOB WIH B
BBIKJIQJIKaX, KOTOpPbIE 00yUarolUICs JIETKO UCITPABUII MTOCIIEC 3aMEUaHUs yUUTEs.

OTBer oOLEHUBaeTC OTMETKOH «4», eCJIM YJIOBJEeTBOpPsieT B OCHOBHOM
TPeO0OBAHUSIM HA OLIEHKY «5», HO IIPH 3TOM MMeeT OJMH U3 HEeI0CTATKOB:

— B W3JIO)KEHUW JONYIIEHBl HeOombIIue mnpoOenbl, HE HUCKa3MBIIEE
MaTeMaTHYECKOE CO/IepKAaHUE OTBETA;

— JIOTIYIIEHbl OJUH — JBa HEJI0YETa IPU OCBEIIEHUH OCHOBHOI'O COJIEPKAaHUS
OTBETA, UCIIPABJICHHBIE TIOCIIE 3aMEYaHUs YUUTEIS;



— JOMyHIeHbl omuOKka Wik Oojee JABYX HEIOYETOB TMPU  OCBELICHHUU
BTOPOCTENEHHBIX BOMPOCOB WM B BBIKJIAJIKaX, JIETKO HCIPAaBJIEHHBIE IMOCIE 3aMEyaHUs
YUHATETIS.

OT1meTKa «3» CTABUTCA B CJACAYIOMIUX CIyqdasix:

— HEMOJHO PACKPBITO COJIEp)KaHME Marepuana (ColIep)KaHHe H3JI0KEHO
(parMeHTapHO, HE BCET/AA MOCIEI0BATEILHO), HO TTIOKa3aHO 00Iee MOHMMAaHUE BOIIpOca U
MPOJIEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOUYHbIE JJI1 YCBOCHHSI IPOTPAMMHOT0 MaTepuana,

— UMENNUCh 3aTpyJHEHUs WIW JIOMYIIEHbl OIIMOKK B  ONPECICHUU
MaTeMaTH4YeCKOM TEPMHUHOJOTHH, 4YepTekaX, BBIKJIAJKAX, HWCIPABICHHbIE IOCIE
HECKOJIbKUX HaBOJSIINX BOIPOCOB YUUTEIIS;

— oOy4aromuiics He CIIPaBUIICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYyAIMH MPU
BBITIOJTHEHUU TPAKTUYECKOTO 3aJaHMsi, HO BBIMIOJHWI 3aJaHusl 005S3aTEeIbHOTO YpPOBHS
CJIOKHOCTH I10 JJAHHOM TeMe;

— OpU  JIOCTATOYHOM 3HAaHWUM TEOPETUYECKOTO MarepHayia HeI0CTaTOYHO
000CHOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

OTMeTKa «2» CTABUTCA B CJIEAYIOIIUX CAydasix:

— HE PacKpbhITO OCHOBHOE COJIEp)KaHUE YUYEOHOT0 MaTepHaa;

— 0oOHapy)XeHO HE3HaHHE OOydarIMMCs OOJbIIeH Wi Hauboyiee BaKHOU
yacTh y4eOHOTO MaTepuana;

— JOMYIIEHbl OIMOKU B OMNPEACICHUU TOHSATUW, TPU HCIOIH30BAHUHI
MaTEeMaTU4YECKOM TEPMHHOJIOTHH, B PUCYHKax, depTexax WiM Trpadukax, B BBIKIAIKaX,
KOTOpbIE HE UCIIPABJICHBI MTOCIIE HECKOIBKUX HABOSAIINX BOIIPOCOB YUUTEIS.

Ilpumeuanue

. [To okOHYaHWU YCTHOTO OTBETa OOYYArOIIErocs MEeAaroromM JaéTcs KpaTKHil
aHaJIU3 OTBETa, OOBSABISETCS MOTUBHPOBAHHAS OIICHKA. BO3MOXHO IpHBIICYEHUE JPYTHX
oOy4aroImuxcs AJIs aHaIu3a OTBETA, CAMOAHAJIN3, IPEATI0KEHHUE OIICHKU.

o OneHUBaHUE YCTHBIX OTBETOB OCYIIECTBISIETCS O€3 yuera HapylIeHUH
SI3BIKOBBIX/ PEUEBBIX HOPM, CBSI3aHHBIX C HEJIOCTATKAMH MPOU3HOCUTEIHHONW CTOPOHBI PEUH
(Ipou3HOIIEHHEe 3BYKOB, BOCIPOM3BEICHHE CIIOB CJIOXXKHOW CJIOTOBOM CTPYKTYpBHI,
WHTOHAIIMOHHBIX U PUTMHYECKHUX CTPYKTYD U Jp.).

OueHka nMCbLMEHHBIX Pa0d0T 00y4arIMXcs Mo ajaredpe.

OTBeT OLIeHUBAETCSI OTMETKOM «5», eclIn:

- paboTa BBINOIHEHA TOJTHOCTHIO;

— B JIOTHYECKUX PACCYKJCHHUSIX M OOOCHOBAHHMH DEIICHHS HET MPOOENIOB U
OIIIMOOK;

- B pEIICHHH HET MaTEeMaTHYEeCKUX OIMMOOK (BO3MOKHA OJHA HETOYHOCTD,
OMHCKA, KOTOpasi HE SIBJISETCA CIEACTBUEM HE3HAHUS WM HEMOHWMAaHHS Yy4eOHOTO
MaTepuana).

OTMeTKa «4» CTABUTCA B CJIeIYIOIIUX CAy4Yasix:

- paboTa BBIMIOJIHEHA TIOJHOCTbIO, HO OOOCHOBaHUS IIIArOB  PEIICHUS
HEJIOCTAaTOYHBI (€clii yMeHHe OOOCHOBBIBATH PACCYXJACHHUS HE SIBISAIOCH CIEIHATBHBIM
00BEKTOM TMPOBEPKH);

— JIOTYIICHB OJHA OmMOKAa WM €CTh JBa — TPU HEN0YETa B BBIKJIAIKAX,
pUCYHKaX, 4epTekax WM rpadukax (eciu 3TU BHIABI PabOT HE SBISUIUCH CHEIUATBHBIM
00BEKTOM MPOBEPKH).

OtMmeTKa «3» CTABUTCS, €CJIN:

— JOMyIeHO Ooyiee OMHOW OIMOKM WM 0ojiee ABYX — TpPeX HEAOYETOB B
BBIKJIaJIKaX, 4epTekax WM rpadukax, HO OOydarmuiics o6iiamaer 0053aTeIbHBIMU
YMEHHUSMHU 110 IPOBEPSEMOU TEME.



OTMeTKa «2)» CTABUTCH, €CJIM:

- JIOTYIICHBl CYIIECTBEHHBIC OIMMOKHM, IMOKA3aBIINE, YTO OOYydYaIOIIUNCS HE
oOnamaer 00s3aTEIILHBIMU YMEHHUSIMU 110 JAHHOW TEME B TIOJTHOUW Mepe.

Ilpumeuanue.

o Yyutens uWMeeT NpaBO IOCTaBUTh OOyYaromIeMyCs OIIEHKY BBIIIE TOiA,
KOTOpas PeyCMOTPEHa HOPMaMH, €CJIA 00YyUaroNIMM OPUTHHAIBLHO BBITOJTHEHA padoTa.

o OrneHKH C aHaJIM30M JOBOJSATCS JIO CBENIEHUS OOYYarOIIUXCs, KaK MPaBUIIO,
Ha TIOCIIEAYIOIIEM YpOKe, NpeaycMmaTpuBaeTrcs paboTa HaJ oOmHOKamMH, YCTpaHEHHE
po0eoB.

o OneHka He CHHXAeTCsl 3a TpaMMaTHYecKue MU Aucrpapuueckue OIIUOKH,
JOMyIICHHBIE B paboTe. VCKIIOYEHUs COCTABISIIOT CIIy4aW HAIMHACAHUS TeX CJOB H
CJIOBOCOYETAHUM, KOTOpBIE IIMPOKO HCIONB3YIOTCS HA YypOKax anreOpbl. YUuThIBas
OCOOCHHOCTH JIeTeld C TSDKEIbIMM HapyUICHUSIMU pedH, JOIMycKaeTcs Haiauuue |
WCIIPABJICHUS TIPU YCJIOBUH MIOBTOPHOM 3aITMCH KOPPEKTHOTO OTBETA.

o OmmOku, OOYCIOBJICHHBIE TSKEJIBIMU HAPYIICHUSIMH pPEUYd U IHCHMA,
CJIelyeT paccMaTpUBaTh UHIUBUIYAIBHO IS KaXK0ro o0ydatomierocs. CrnenupuyeckuMu
JUIS HUX OLIMOKaMU SIBIISIIOTCS 3aMeHa COTJIACHBIX, MCKaKEHHE 3BYKOOYKBEHHOTO COCTaBa
cJIoB (TIPOIYCKH, TEPECTAaHOBKH, OOABJICHHS, HEIONUCHIBAaHUE OYKB, 3aMCHA TJIACHBIX,
rpyboe HCKaKeHHE CTPYKTYphl ciioBa). [Ipu BBICTABIEHUM OIIEHKH BCE OIHOTHUITHBIC
cnenrduaeckre oMMOKN MIPUPABHUBAIOTCS K OJTHON opdorpaduyueckoii onmmoke.

o [Ipyn HeOpeKHOM BBITIOJIHEHUH MUCHBMEHHBIX padoT, OOJIBIIOM KOJIUYECTBE
WCITPABJICHUN, NCKOKCHUA B HAUEPTAaHUU OYKB OIICHKA CHIIKAETCS Ha OJHMH 0ajul, €CIIU 3TO
HE CBSI3aHO C HAPYIICHHEM MOTOPUKH Y 00yUYarOIIUXCsl.

AJJAIITUPOBAHHASI PABOYAS NMPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPHUS» 7-9 KIIACCbI
CootBerctByet [IOOIT OO0

esin u3y4yeHnusi yueOHOro Kypca

O6mue nenu u3ydeHus ydebHoro kypca «l'eomerpus» mpeactasiensl B [TOOII
OOQO. OnHu 3akioyaroTCs, MPEeXIE BCEro B TOM, YTO HA YpPOKAX TIE€OMETpUHU
oOy4aroImuiics y4uTcs MPOBOJIUTH JOKa3aTeNIbHbIE PACCYKJIEHUS, CTPOUTH JIOTUYECKUE
YMO3aKJIFOUEHUS, JT0KA3bIBaThb WCTUHHBIE YTBEPXKIECHUS M CTPOUTH KOHTPIPUMEPHI K
JIO)KHBIM, IIPOBOJUTH PACCYXKIECHHUS «OT IPOTUBHOIO», OTJIHYaTh CBOWCTBA OT
NPU3HAKOB, (OPMYIHPOBaTh OOpaTHBIE yTBEPKIeHU. B 00yueHnn yMeHuIo paccyx/1aTh
COCTOMUT Ba)XHOE€ BOCHUTATEIBHOE 3HAYCHHE M3YYEHUS F€OMETPHUH, MPUCYIIEEC MMEHHO
OTEYECTBEHHON MAaTEMaTHYECKOU LIKOJIE.

Bropoil 1nenbr0 H3ydeHHMs TEOMETPUU SABJISIETCA HCIOJIB30BAHME €€ Kak
MHCTPYMEHTAa NPU PEIICHHMM KaK MaTeMaTHYeCKUX, TaK M MPAKTUYECKUX 3aaad,
BCTPEYAIOLINXCS B PEAJbHOW JKM3HU. JTOMY COOTBETCTBYET BTOpPAasi, BBIYMCIMTEIIbHAS
JVHUA B U3YYSHUH T€OMETPUU B LIKOJIE. J[JIs1 3TOT0 YUUTEN0 peKOMEHIYeTCsl To0UpaTh
3a/layd MPAKTHYECKOro XapakTepa AJisi pacCMaTpUBAEMbIX TeM, YYUTh OOyHaroIIMXCs
CTPOUTh MATEMAaTHYECKUE MOJEIH PEAIbHBIX >KU3HEHHBIX CHUTYyallUi, IMPOBOAUTH
BBIYMCIICHUSI W OLICHUBATh AaJEKBATHOCTH IIOJYYEHHOrO pesyibrara. KpailHe BakHO
OAYEPKUBATDH CBSA3U I'€OMETPUM C APYTMMHU IIPEAMETaMHU, MOTUBUPOBATH UCIIOJIb30BATh
ONpEJIeNICHUs TEeOMETPUUYECKUX (UTYp W TOHSATUH, JAEMOHCTPUPOBATH MPUMEHEHUE
MOJIyYeHHBIX YMEHUHN B (pU3MKE U TEXHUKE. DTU CBS3U Hanbosee SpKO BUIHBI B TeMax
«Bekropb», «Tpuronomerpuueckue cooTHomeHus», «Meron koopaunat» u «Teopema
[Tugaropay.



MecTto yueOHOro Kypca B yueOHOM IUIaHe

CormacHo y4yeObHOMY TIUIaHy B 7-9 Kjaccax u3ydyaeTcs Y4YeOHBIM Kypc

«I'eomeTpus», KOTOPBIM BKIIOYAET CIECAYIOIIME OCHOBHBIE Pa3Jeiibl COJCPKAHUS:
«I"'eomeTpuueckre GUTYpPHI U UX CBOMCTBa», «M3MepeHne TeoOMeTpUUECKUX BEIIMUMHY, a
Takxke «/[ekapToBbI -KOOPAMHATHI HA MNIOCKOCTHY», « BEeKTOpBbI», «/IBHKEHUS TIIIOCKOCTI
u «IIpeoOpazoBanus 1o100US.

YueOHBIM TJIaH TpeIycMaTpUBaeT H3yueHHWE TeOMETpUM Ha 0a30BOM YpPOBHE,

HCXOJIA U3 HE MEeHee 68 yUeOHBIX 4acoB B y4eOHOM T'OJly, BCETO 3a TPH rojia 00yueHus
— He MmeHee 204 Jacos.

Conep:xanne y4eOHOro Kypca (1o rogam Oy4eHus)
7 KIIACC

HavanbHble nOoHATHS TeoMeTpud. Todka, nmpsAMasi, OTPE30K, JIyd. Yroia. Buasl yrios.
Beprukansabie 1 cmexHble yribl. buccekrpuca yria. Jlomanasi, MHOrOyroJbHHUK.
[TapamienbHOCTh U EPIIEHINKYJIAPHOCTD IPSIMBIX.

Cummempuunvie guaypoi. Ochosuvie ceoticmea ocesou cummempuu’. TIpuMepsl
CUMMETPHH B OKPY’KAIOILIEM MUPE.

OcHogHble nocmpoeHus ¢ NOMOWBIO YUPKYLA U TUHEUKU.

Tpeyronsauk. BricoTa, Meauana, OuccekTpuca, ux cBoiicTBa. PaBHOOepeHHbIN 1
PaBHOCTOPOHHMM TPEyroJbHUKU. HepaBeHCTBO TpeyroapHUKa.

CpoiicTBa M NpHU3HaKW paBHOOEAPEHHOro TpeyrojpHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJBbHUKOB.

CBolicTBa U NMPU3HAKY NapaJJIeNbHBIX NpAMBIX. CyMMa yIioB TpPEyroJbHUKA.
BHemHue yrisl TpeyroyibHUKA.

[IpsmoyronpHbIil  TpeyrosbHUK.  CBOMCTBO  MEOWaHbl  IPSIMOYTOJIBHOTO
TPEYroJIbHUKA, NPOBEACHHOW K TUIOTeHy3e. lIpu3Haku paBeHCTBAa NPAMOYIOJBHBIX
TpEyroibHUKOB. [IpMOYTroyibHBIN TPEYTrOIbHUK C YIJIoM B 30°.

HepaBeHncTBa B reoMeTpun: xepagencmeo mpey2oibHUKd, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa o OosblieM yrie ¢ OOJblIe CTOpPOHE TpPEYroJbHUKA.
[lepnieHquKyIIsAp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouexk. buccexktpuca yrima U CEpeAUHHBIN
NEPNEHIUKYJISP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK.

OKpy’KHOCTb M KpYT, XOp/la U JuaMeTp, UX CBOICTBa. B3anMHOe pacnosioxxeHue
OKpyXkHocTH M mpsMoil. KacarenpHas M cekymas K OKpYKHOCTH. OKpy>KHOCTb,
BIIMCAaHHAs B yroJj. BrincanHas u onvcaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerslpéxyronsauku. IlapamienorpaMM, €ro mnpu3Haku MU CBOMCTBA. YacTHBIE
CIyYad mapajiesiorpaMMoB (TPsIMOYTOJILHUK, POMO, KBaJIpaT), MX MPU3HAKH U CBOICTBA.
Tpanenwsi, papHOOOKast Tpamenus, e€ CBONCTBa U MpU3HaKH. [IpsMoyToNbHas Tpamneus.

Memoo yosoenus meduanwl. Llenmpanvruas cummempus.

Teopema Daneca u meopema o nponopyuonanivhvix ompesxax. CpeaHue JTUHUH
TPEYTOJIbHUKA U Tpaneuuu. [{enmp macc mpey2o1vHuKa.

Ilooobue mpeyeonvuukos, koagpguyuenm nooodbus. Ilpusnaku noodobus
mpeyeonbHukos. IIpumeHeHre noqo0us Mpu peIeHny MPAaKTUIECKUX 3aad.

CpoiictBa miomaneil reomerpuueckux ¢uryp. Dopmyabl Uid  UIOMIATU
TPEYTroJIbHUKA, MapajienorpaMma, pomba wu Tpamenuu. OTHOIICHHWE TIUIOMAAeH



Mo00HBIX puryp.

Brruncnenue mionaaeil TpeyroabHUKOB U MHOTOYTOJBHHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl [ludaropa mpu
PELICHUUIIPAKTUYECKUX 3a7a4.

CuHyc, KOCUHYC, TaHT€HC OCTPOro yIJIa MPSMOYTOJBHOIO TPEYTOJIbHUKA.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpuUroHomeTpuueckue (QyHKIUU YTIOB B
30°,45° u 60°.

Brucannble U 1HeHTpajIbHbIE YTJIbI, YTOJ MEXKIY KacaTelbHOM M XOpIoil. YTibl
MEXIy XOpJAaMH U CeKyllMMH. BrucaHHble U ONUCAHHBIE YETHIPEXYTOJIBHUKHU.
B3aumHoe pacnonoxeHue nByX OkpyxkHocted. Kacanme oxpyxHocteir. OOmue
KacaTeJbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tauresc yriaoB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. DOPMYIIBI TPUBEICHUS.

Pemenue TpeyronbHuKoB. TeopeMa KOCMHYCOB U TeOpeMa CUHYCOB. Pemenue
MPaKTUYECKUX 3a7a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpazosanue nooobus. [1o0obue coomeemcmeeHHbLX 2JIeMEHMO8.

Teopema o npouszeedenuu 0mpe3Ko8 Xopo, meopemvl 0 NPOU3BEOEHUU OMPE3KOE
CeKyuux, meopema o Kkeaopame KacameibHOU.

BexkTop, nnuHa (MOJyJib) BEKTOPA, COHANPABIIEHHBIE BEKTOPHI, IPOTHUBOMOIOKHO
HAIPABJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLlUU
HaJ BeKTOpamH. Pa3noxeHue BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunatel BekTopa. CKallipHOE€ NPOU3BEAECHUE BEKTOPOB, IPUMEHEHHE IS
HaXOJKJICHUSI IJTUH U yTJIOB.

JlekapTOBbl KOOPAMHATHI Ha IJIOCKOCTU. YpagHeHus npsamoti U OKPYKHOCTH B
KOOpAMHATaX, MEpPeceYeHUEe OKPYKHOCTeHW U MpsAMbIX. METoJ KOOpAMHAT U €ro
MIPUMEHEHHE.

[IpaBuipHBIE MHOTOYTOJIBHUKH. JJTMHA OKPY>KHOCTH. ['pagycHast u paauaHHas
Mepa yTJia, BBIYMCIIEHUE JUTMH OyT OKpy)HOCTeH. [1momans kpyra, cekropa, CErMeHTa.

Heuoicenuss niockocmu U @HympeHHue cummempuu @ueyp (nemMeHmapHvle

npeocmasnenus). llapannenvrolii nepenoc. Illosopom.

[INTAHPYEMBIE ITPEIMETHBIE PE3VJIBTATDI OCBOEHUA
AJIATITUPOBAHHOM PABOYEN ITPOTPAMMBI KYPCA «T'EOMETPHUS» (1O
I'OJAM OBYUYEHHA)

OcBoenune yueOHOro kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOILEro
o0pa3oBaHusl  JIOJDKHO  OOecleuuBaTh  JIOCTH)KEHHE  CIEAYIOIIMX  MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTaTOB:

7 KJIACC

Pacno3naBath M3y4yeHHBIE T€OMETPUYECKHE (UTYpPbI, ONPEACIATh UX B3aHMMHOE
pacrnojyio)keHue, Mu300paxkaTh TeoMEeTpUyYecKue (UTYphl; BBIMIOJHATh YEPTEKHU IO
YCIOBHUIO 3ahaud. V3MepsATh JMHEHHbIE W YIJOBbIE BEIMYMHBL. Pemate 3agaun Ha
BBIYMCIICHUE JJINH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenath rpyOyl0 OLIEHKY JIMHEHWHBIX U YIJIOBBIX BEJIIMYMH MPEIMETOB B peaibHOU
KU3HU, pPa3MEpOB NPHUPOAHBIX 00BEKTOB. Pa3nnuaTh pasmepbl 3TUX OOBEKTOB IO



MOPSIIKY BEJIMYUHBL.

Ctpouth 4epTexu K reOMETPUUECKUM 3ajladyaM (C MCHOJb30BAaHUEM CMBICIOBOM
OTOPBI: HABOSIIME BOIIPOCHI H/UIIM alrOpUTMa yU4eOHBIX 1eUCTBUIA).

[Tonbp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, MCIOJb30BaTh MPU3HAKU
Y CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOANTH JOKA3aTENBCTBA HECIOXKHBIX TeOMeTpruueckux TeopeM. [lonb3oBarses

IPU3HAKAMU PaBEHCTBA MPSMOYTOJbHBIX TPEYTOJIbHUKOB,

CBOWMCTBOM MEJIMAaHbI, TPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJBHOTO TPEYroOJIbHUKA, B
pEIIeHUH TeOMETPUUYECKUX 3a/ay (C MCMHOJIb30BaHUEM 3PUTENIbHON HATISAHOCTH W/HIN
BepOATBHOM OTOPHI).

OrnpenensTh MapauiebHOCTh MPSAMBIX C MIOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT C
HUMH cekymas. Omnpenensrts MapauieibHOCTh MPSIMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSAHUN OT TOYEK OJTHOW MPSAMOM IO TOYEK APYTOU MPSMOM.

Pemats 3a1aun Ha ki1eTyaToi Oymare.

[IpoBOAUTH BHIYKMCIICHHS U HAXOAUTH YUCIIOBbIE U OyKBEHHBIC 3HAUCHUS YIJIOB B
FEOMETPUYECKHUX 33/]a4aX C MCIOJb30BAHUEM CYMMBI YIJIOB TpPEYTOJbHUKOB U
MHOTOYTOJIHUKOB, ~CBOMCTB  YIJIOB, OOpa30BaHHBIX TMpU TEPECEUYECHUU JIBYX
napajuieJIbHbIX MPAMBIX CEKyIlel. PemaTe npakTuieckue 3a1aun Ha HaX0XKJI€HUE YTJIOB.

NmeTh npeacraBieHre 0 MOHATHE TEOMETPUUECKOTO MECTA TOUEK.

@opMyIUpOBaTh ONPEAEICHUS] OKPYKHOCTH U Kpyra, XOpAbl M JAHameTpa
OKPY>KHOCTH, TOJIb30BAThCSI MX CBOWCTBAMHU. YMETh INMPUMEHATH 3TU CBOWCTBA MpPH
pELICHUH 3a]1a4.

OpueHTUpOBaThCA B MOHATHUIX: OINKCAHHAS OKOJIO TPEYrOJbHHKA OKPY>KHOCTb,
IEHTP OMUCAHHOU OKpYykHOCTH. OrnepupoBaTh Ha 0a30BOM ypoBHE (aKTaMu O TOM, UYTO
OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA TEPECEKAIOTCs B OJHOM TOYKE, U O TOM, 4YTO
CepeIMHHBbIE MEPHEHIUKYISAPhl K CTOPOHAM TPEYTroJIbHUKA IEPECEKalOTCsl B OJHOU
TOYKE.

OpueHTHPOBATLCA B MOHITHUSX M ONEPUPOBATH HA 0A30BOM YPOBHE: KacaTellbHas
K OKpYXXHOCTH, TEOpeMa O TNEpHeHAUKYJIPHOCTH KacaTeIbHOW H  pajuyca,
IIPOBEIEHHOTO K TOUKE KaCaHHsI.

Nmete mnpencraBieHHe O MNOPOCTEHIIMX TEOMETPUUYECKUX HEPABEHCTB, MX
MPAKTUYECKOM CMBICIIE.

[IpoBOINUTE OCHOBHBIE TI'€OMETPUUYECKHE IOCTPOCHHS C IOMOLIBIO LUPKYJ H
JIMHEUKH.

8 KUIACC

Pacnio3naBaTth OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX DJIEMEHTHI, [T0JIb30BAThCS
MX CBOMCTBAaMM MPU PELIEHUU T€OMETPUUECKUX 3aa4.

OpueHTHpOBaTbCS B MOHATHMM — TOYKHM II€PECEUEHUS MEIHWaH TPEyroJIbHUKA
(eHTpa Macc) B pelIeHUH 3a/1ay.

Braners mouAaTHeM CpenHEN JIMHUM TPEYroJIbHUKAa U TPAIlelUH, NMPUMEHITh UX
CBOMCTBA IIPU PEUICHUU MPOCTEHUIINX FEOMETPUYECKUX 3aaad. MmeTs mpencraBiieHHe O
teopeme Paneca U TeopeMe O MNPONOPLUMOHAIBHBIX OTPE3KaX, MPUMEHATb HX JUIA
pelIeHHs] MPaKTUYECKUX 3a/1a4 (C OMOPO Ha 3pUTENIbHYIO HATJISITHOCTD).

[IpumeHsATh MNpU3HAKU MOAOOMS TPEYTrOJbHUKOB B PEIIEHUU HECIOKHBIX
reOMETPUYECKHUX 3a]a4.

[Tonmp3oBaThest  Teopemoit [ludaropa pans  pemieHUsT TEOMETPUYECKHX U
MIPaKTUYECKUX 3a7a4.

Brnanerp mnoHATHSAMH  CHMHYCa, KOCHMHyca M TaHI€HCAa OCTpOro yria
IIPSMOYTOJIBHOTO TpeyroibHuKa. lloyb30BaThbecs 3TUMHU MOHATHAMHU UL PEILICHUS



NPaKTHYECKUX 337a4 (TP HEOOXOIMMOCTH C OTIOPOH Ha ajTOPUTM IPABUIIA).

Brerancnare (paznudabiMU criocobaMu) (C Omopoit Ha CIIPaBOYHYIO0 HHPOPMAITUIO)
WIONIab TPEYrOoJbHUKA W TUIOMIAJM MHOTOYTOJBHBIX (uryp (MONb3ysch, TC
HEOOXOJMMO, KaIbKyJIATOpOM). [IpUMEHSTH MONyYeHHBIE YMEHHUS B IPAKTUYCCKHUX
3aadax.

BrageTh MOHATHSAMH BIMCAHHOTO U IEHTPAIBHOTO yTJila, UCIIOIh30BATh TEOPEMBI
0 BIIMCAHHBIX YTJIaX, YIJIaX MEXIy XOpJIaMu (CEKYIIUMH) U yTiie MEXKIy KacaTelIbHOH 1
XOPIOH MPH PEIICHUH MPOCTEHITNX TEOMETPUICCKUX 3a]1ad.

Brnageth MOHSATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, TPHUMEHITH CBOWCTBA
OTMCAHHOTO YETHIPEXYTONBHIKA TIPH PEIICHUH MTPOCTEUIITNX 3a/1a4.

[IpuMeHATh TONyYCHHBIC 3HAHHWS HA TPAKTUKE — CTPOMTHh MaTEeMaTUYCCKHE
MOJINH JUTSl 33724 PEAIbHOW JKM3HH M TIPOBOJIUTH COOTBETCTBYIOIIME BBIYHCICHUS C
NPUMECHCHHEM  TMOA0O0WS W  TPUTOHOMETpHHM  (MOJIB3YSICh, TA€  HEOOXOAMMO,
KQJIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUECKHE (YHKIIMU OCTPBIX YIJIOB, HAXOAUTh C UX MOMOIIBIO
pa3auyYHbIE B3JEMEHTBHl NPSIMOYTOJIBHOTO TPEYroJbHUKA («PEIIeHHE MPSIMOYTOJIbHBIX
TPEYroJbHUKOB»). HaxomuTs (C MOMOIIBIO KaJdbKyJIsTOpa) MJIWHBI W YIIBl I
HEeTaOIMYHBIX 3HAUEHUI.

[lonb3oBathes (opMyiaMud TPHUBEACHHS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JIJIl  HAXOXJAEHHUS COOTHOUIEHHM MEXKIy TPUTOHOMETPUYECKUMU
BEJIMYMHAMH (C OIIOPO Ha CTIPaBOYHYIO HH(OPMAITHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB Il HAXOXKJIEHUS Pa3IMYHBIX
AIIEMEHTOB TPEYTOJbHUKA («PELIEHHE TPEYTOJbHUKOBY), MPUMEHATh UX MPHU PELICHUU
IPOCTEHIINX TEOMETPUYECKHUX 3a/1ad.

Bnagers monsTHsIMU NpeoOpa3oBaHusl MOAOOUS, COOTBETCTBEHHBIX 3JEMEHTOB
no00HbIX ¢uryp. Iloab3oBaThcs CBOWCTBAMM MOJO0US MPOU3BOJIBHBIX (GUTYpP, YMETh
BBIUUCIIATH JUIMHBI U HAXOJAUTh YTl Y TOJOOHBIX (GUryp (Mo ajropurmy y4eOHBIX
neiictBuil). [IpumMeHsTh CBOICTBA MOJ00MS B MPAKTUYECKUX 3a7adax. ¥ METhIIPUBOIUTD
npUMepbl MOAOOHBIX (PUTYp B OKPY’KaAIOILIEM MUDE.

ITonp30BaThCcsl TeopemMamu (IO BU3YaJIbHOM OIOPE) O MPOU3BEACHUM OTPE3KOB
XOp/, O MPOU3BENCHUHN OTPE3KOB CEKYIINX, O KBaApaTe KacaTeIbHOM.

[Tonb30BaThCcsi BEKTOpAMHU, IOHUMATh UX T€OMETPUUYECKUNA U (PU3NYECKUN CMBICI,
IPUMEHSTh UX B PEIIEHUH F€OMETPUUECKUX U Pu3ndeckux 3anad. [IpumeHsThckanspHoe
IIPOU3BEACHUE BEKTOPOB JJIs1 HAX0XKIECHUS JUIMH U YTJIOB.

ITosp30BaThCsl METOJOM KOOPAMHAT HA IJIOCKOCTH, NIPUMEHSTH €r0 B PELIECHUU
FeOMETPUYECKUX U MPAKTUUYECKUX 3a/1ay.

Bnagets NOHATHAMM NPaBUJIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JJINHBI
YT OKPY’KHOCTU M pajuaHHOW Mephbl yria, YMETh BBIUMCIATH IUIOMIA/Ib Kpyrau €ro
yacTel (C onmopoi Ha crnpaBouHylo HHPopMaluio). [IpuMeHsATh MoxyyeHHbIE YMEHUS B
NPAKTUYECKUX 3a/1ayax.

Haxomute ocu (WIM LEHTPHI) CHUMMETPHUH (GUTYP, TPUMEHSTH JBHKECHUS
IUIOCKOCTH B IPOCTEMIINX CITydasiX.

[IpuMeHsATh NOJMyuYeHHblE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYeCKHe
MOJIETM JUIsl 33]1a4 PEeaIbHOM U3HU M IPOBOAUTH COOTBETCTBYIOLIWE BBIYMCIICHUS C
OpUMEHEHHEeM TOAOOMS W  TPUTOHOMETPUYECKMX (QYHKIUM (MOnb3ysaAch, TI7e
HE00XOMMO, KATbKYJISTOPOM).



KOPPEKIIMOHHO-PA3BUBAIOIIIA A HAIIPABJIEHHOCTD

N3yuenue reomerpun oOecrieunBaeT st oOyuwaromuxcsa ¢ THP ¢opmupoBanue,
paclIMpeHue ¥ KOOpPAMHAIMIO IPOCTPAHCTBEHHBIX NPEJCTABICHUI B OOLIEH KapTHHE
MHUpa, pa3BUTHE PEUYEMBICTUTENBHON JEATENBHOCTH 3a CYET IeJICHANPaBICHHOTO
dhopMupOBaHUS MBICIUTEIBHBIX OINepaluil (aHaJIN3, CHHTE3, 0000IIeHne, Kiaccu(puKaims)
U TPOLECCOB (MEAyKIUs, CpaBHEHHE, aOCTparupoBaHHWE) W MPUOOPETECHHS OIbITa
MIOCTPOCHHUSI TI0Ka3aTeNIbCTB, TOUHOTO, CKATOTO U SICHOTO M3JIOKEHHS MBICIECH B YCTHOM U
MUCBMEHHOM peuH, OMHCaHHs OOBEKTOB OKPYKAIOIIEr0 MHpa C HCIHOJIb30BAHUEM
JIEKCUKOHA T€OMETPHH.

['eomeTpuueckrie 3HaHHS CTAHOBSTCSI OCHOBOW JJisi pEUICHHs MPUKIAAHBIX 3a/1ay
BBIYMCIUTEIBHOTO U KOHCTPYKTUBHOTO XapaKTepa.

TeopeTndeckuii Kypc, XapaKTepU3YIOIIUIHCS BBICOKOM CTEMEHbI0 al0CTpakIuwy,
MOJIKPETIISETCS TEOMETPUUYECKON HATJISJHOCThIO, UCIIOJIb30BAHUEM PUCYHKOB M YEPTEXKEH,
oOpallleHreM K MPaKTHYEeCKUM IpHUeMaM UCI0JIb30BaHUs TeoMeTprueckre GpakToB, GopM U
OTHOIICHW B TOBCEJIHEBHOW >KM3HM, BO B3aUMOJEWUCTBHM C MpPEIMETaAaMU U SIBICHUSMU
JNIEUCTBUTEIILHOCTHU.

[upoko MCHoNIb3yIOTCS MPAKTUYECKUE 3aJlaHus (HA4epTUTh Ty WK UHYIO QUrypy,
WU3MEpUTh T€ WJIA MHBbIE OTPE3KH WM YTl U T. 1.). MHOTHE HOBBIE MOHSTHUS, TEOPEMBI,
CBOICTBa TeoMeTpHuUecKHX (uryp, crmocoObl pacCyXJIeHHWW YCBaWBaIOTCS B Ipoliecce
pemieHus 3agad. Bech TEKCTOBBIM Marepuas, HUCIOJNb3YEMBIH HAa YpPOKaX TIe€OMETpHH,
TpeOyeT MpeIBapUTEIbHOTO aHaln3a W, IPU HEOOXOAMMOCTH, CHEIMAIBHON aJamnTalluu:
BBEJICHUS JIOTIOJTHUTENbHBIX T'pauecKux IUIAHOB, CXEM, JAPYTHX CPENICTB HATJISIHOCTH,
QJITOPUTMOB OCMBICJICHHSI, UCIIOJIb30BAaHUE MPUEMa KBAaHTOBAHUS TEKCTA U Jp.

KoppekironHas HanpaBiIeHHOCTh Kypca FT€OMETPUHN JOCTUTAETCS 3a CUET:

. pasrpy3ku y4eOHOro marepuana IyTeM BbIJCIECHUS O00A3aTENbHOTO MU
J0OCTaTOYHOTO MUHUMYyMa YMEHUH,
o WHIUBUIYaTU3UPOBAHHOTO y4€Ta CTPYKTYPbl HAPYIICHUS U AOCTYITHOTO JJIS

oOy4arolerocst ypoBHsl MpU OINpeAeSIeHuH TPpeOOBAHUN K M300paKeHHUIO IIIOCKUX (Uryp
OT PYKH, BBIIIOJIHEHHUIO TIOCTPOEHHUS C IOMOILBIO YEPTEKHBIX HHCTPYMEHTOB, JIEKTPOHHBIX
CpeICTB, W300pPaKEHUIO TEOMETPUYECKUX (QUIyp MO TEKCTOBOMY WU CHMBOJIBHOMY
OIUCaHMUIO;

. YBEIIMYEHHUs KOJUYECTBA yUeOHOr0 BPEMEHH, OTBOAMMOTO Ha aKTyaTH3alluio
Y KOPPEKIIMIO OTIOPHBIX 3HAHUI 00y4aromuxcs;
o pa3BUTHUS BHUMAaHUsS, MaMsiITH (OCBOGHHE MacCHMBa HOBBIX TEPMHHOB H

MOHATHI), BOOOpaxeHUs (ImpeoOpa3oBaHME CHUMBOJIMYECKUX (OPM; TE€OMETPUUECKHE
MIOCTPOCHHS);

o pPa3BUTHUS KOMMYHHUKATHUBHBIX YMEHHI: y4yacTBOBaTh B JUCKYycCUU (yMEHHE
IPaMOTHO MOCTAaBUTh BOIPOC BBIPA3UTh U JOHECTH CBOIO MBICIB J0 COOECETHHKA); KPATKO
Y TOYHO OTBEYaTh Ha BOIIPOCHI;

o 1[eJIeHaNpPaBIEHHOTr0 00y4YeHHsI TIOCTPOCHUIO PACCYkKACHUN, (POPMUPOBAHUIO
YMEHUI CTPOUTH apryMEHTHPOBAHHBIE BBICKA3bIBAaHUS IO TUITY J0KA3aTEJIbCTB Ha OCHOBE
o0pa3ia, CXeMbl, TUTaHa WX aITOPUTMA BBICKA3bIBAHMS;

. UCTIOJB30BaHMUS METOOB A epeHIMpoBaHHON pabOThl ¢ 00yYaIOIUMHUCS:
MOBTOPEHUE, aHAJU3 U yCTpaHEHUE OUIMOOK, pa3paboTKa U BBHIMOJIHEHHE HEOOXOAMMOIO
MUHUMYMa 33JaHdd A7 JTUKBUJAIMH WHAMBHIYaJTbHBIX IMPOOEIOB, CHCTEMAaTH3aIHs
WH/IMBHTyaJbHBIX 3a/IaHU M Pa3BUBAIOIINX yIIPAKHEHUH;

J CTHUMYJIUPOBAaHUE Y4eOHON AESATEIHHOCTH: MOOIIPEHHE, CUTyaIUs ycriexa,
MoOyXKJieHHe K aKTUBHOMY T PYyJy, SMOLIMOHAIBHBIA KOM(OPT, 100pOKeTaTEeIHHOCTh Ha

YPOKC;



. UCIIOJIb30BAHUS CIEIUATbHBIX MPUEMOB M CPEACTB OOYy4YeHUs, MPUEMOB
aHaJ3a M MPE3EeHTAlMU MATEMaTHYECKOr0 TEKCTOBOI'O MaTepHalia, 00ecnedMBarOLINX
peayM3aluio MeTroAa «OOXOOHBIX IyTeH», KOPPEKLMOHHOIO BO3JIEHCTBUS Ha PEYEBYIO
NEeSATEIbHOCTD, OBBIIIEHUE KOHTPOJIS 32 YCTHOW U MMUCbMEHHOM peyblo.

OcHoBHasi (Qopma opraHuzanuu ydeOHOTO 3aHsATHs: YypokK. Hcmonb3yroTcs
WHJMBHUIyaJbHbIE, TPYIIOBbIC, UHAUBUIYAbHO-TPYINOBHIE, (DPOHTATBHBIE BUABI PAOOTHI.

OUEHMBAHUE PE3VYJIbTATOB OCBOEHUA ITPOT'PAMMEBI

IIpn mpoBepke yCBOCHHUS MaTepHalla BBIABIAETCS IOJIHOTA, IMPOYHOCTh YCBOCHUS
00y4arIKUMHUCA TEOPUH U YMEHHUS IPUMEHSATh €€ Ha IPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX
CUTyaIUsX.

OcHoBHBIMH (hOpMaMH MIPOBEPKH 3HAHHUM M YMEHUN OO0y4YaIOIIUXCS MO0 MaTeMaTHKe
ABJIAIOTCS] MMCbMEHHBIE PAOOTHI U YCTHBIIN OTBET.

[Ipn oneHKE NHCBMEHHBIX W YCTHBIX OTBETOB YYMTEIb B IEPBYIO OYEpEb
YUUTBHIBAET MOKa3aHHbIE 00YyYaIOMMMUCS 3HaHUA U yMeHHs. OlleHKa 3aBUCUT OT HAJTUYHsI U
XapakTepa MOrpelHOCTeH, JOMYIIEHHBIX 00yYaloIUMUC.

OTBeT Ha TEOPETHMYECKUH BOIPOC CUMUTAETCA O€3yNpedHbIM, €CIU IO CBOEMY
COJIEP’)KAaHUIO TOJIHOCTBIO COOTBETCTBYET Borpocy. ColepXUT Bce HEOOXOIUMBbIE
TeopeTnyeckre PakThl U 0OOCHOBAHHBIE BHIBOJIBI, @ €T0 M3JI0KEHUE U MUChbMEHHAs 3aMuCh
MaTE€MaTU4ECKN I'PAMOTHBI U OTJIMYAIOTCS IIOCJIEI0BATEIBHOCTHIO U aKKYPAaTHOCTBIO.

OueHka yCTHBIX OTBETOB 00y4alOLIUXCS 110 FTeOMETPUH

OTBeT oLleHUBAaETCH OTMETKOM «5), ecJIM 00y4arOIHICH:

— MOJIHO PACKPBUI COJEp)KaHWE Marepuaslia B 00beMeE, MNPeayCMOTPEHHOM
MIPOTPaMMOK U YICOHUKOM;

— W3JI0KUJ MaTepHal TPaMOTHBIM SI3bIKOM, TOUHO UCIIOIb3Ysl MATEMATUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OPE/IEICHHOM JIOTHYECKOM MTOCIIEeI0BAaTEIbHOCTH;

- MPaBUJIbHO BBINOJHUJ PUCYHKH, YEPTEXKH, TIpaQUKd, COIYTCTBYIOLINE
OTBETY;

— MOKa3aJl yMEHHME WJUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMHM IpUMEPAMH,
MPUMEHSTH €€ B HOBOM CUTYalluu IPH BBITTOJIHEHUH TPAKTUYECKOTO 3aJaHMs;

— MIPOJIEMOHCTPUPOBAJ 3HAHUE TEOPUM pPaHEE H3YYEHHBIX COMYTCTBYIOLIUX
TeM, cHOPMUPOBAHHOCTh U YCTOMYMBOCTh UCTIOIb3yEMbIX IIPU OTBETE YMEHUI U HABBIKOB;

— OTBEYaJl CAMOCTOATEIBHO, 0€3 HAaBOJSAIINX BOIIPOCOB YUUTEIIS;

— BO3MOJKHBI OJHa — JBE€ HETOYHOCTHM IIPU OCBELIEHHWE BTOPOCTEIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKaX, KOTOpPbIE OOYyYarOIIMIICs JIETKO MCIPABUI MOCIIE 3aMEYaHUs
YUUTETS.

OTBer oOLEHUBaEeTCS OTMETKOH «4», eCJIM YJIO0BJEeTBOpPsieT B OCHOBHOM
TPeOOBAHUSIM HA OLCHKY «5», HO IIPH 3TOM MMeeT OMH U3 HEeJOCTATKOB:

— B U3JIOKEHUU JONYILIEHbl HeOonbliue mnpoOenbl, He HUCKa3MBIIEE
MaTeMaTU4ECKOE COJIEPKAHUE OTBETA;

— JOMYILIEHbl OJIMH — JIBa HEJ0YEeTa MPU OCBEIICHHWH OCHOBHOI'O COACPKAHMS
OTBETA, UCIIPABJICHHBIE MIOCIIC 3aMEYaHUs yUUTEI;

— JOMyIIeHbl OIMOKa WM Oojee JABYX HEIOYETOB TPU  OCBEIICHUH
BTOPOCTENEHHBIX BONPOCOB WM B BBIKJIAJIKaX, JIETKO HCIIPABJIEHHBIE IOCIE 3aMEyaHUs
YUUTETIS.

OTtMeTKa «3» CTABUTCA B CJEAYIOIIUX CIyqasx:

— HEIOJIHO PAacCKpbhITO COJAEpkKaHUE Marepuana (CoAepkKaHUE M3JI0KEHO
(dbparMeHTapHO, HE BCera Moce0BaTelIbHO), HO TTOKa3aHo o0lllee TOHUMaHKUe BOMpoca U
IIPOJIEMOHCTPUPOBAHbI YMEHMS, JOCTATOYHBIE JJIs1 YCBOEHUS IPOTPAMMHOT0 MaTepHaa;



— UMENNUCh 3aTpyJHEHUs WJIM JIOMYILIEHbl OIIMOKM B  ONPEICICHUU
MaTEMaTUYECKOM TEPMHUHOJIOTHH, YEPTEKax, BBIKIAJKAX, HWCIPABJICHHBIE IIOCIE
HECKOJIBKUX HABOJISAIINX BOITPOCOB YUUTEINS;

— oOy4aromuiics He CIIPaBUIICS C TPUMEHEHUEM TEOPUU B HOBOM CUTYyAIMH MPU
BBITIOJTHEHUHU TPAKTUYECKOTO 3aJaHMsi, HO BBITIOJHWI 3aJaHusl 005S3aTeIbHOTO YpPOBHS
CJIOKHOCTH I10 JJAHHOM TeMe;

— OpU  JIOCTATOYHOM 3HAaHWU TEOPETUYECKOTO Marepualia HeI0CTaTOYHO
000CHOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

OTMeTKa «2» CTABUTCA B CJETYIONIUX CIydasix:

— HE PaCKPBITO OCHOBHOE COJIEp)KaHne y4eOHOro MaTepuaa;

— 0oOHapyXeHO HE3HaHHE OOydarIMMCs OONbIIeH WM Hauboyiee BaKHOU
yacTh y4eOHOTO MaTepuarna;

— JOMYIICHBl OIMMOKA B ONPEICICHUHM TIOHSATHUH, TPU HCIOJIb30BAHUH
MaTEeMaTUYECKOM TEpPMHHOJIOTHH, B PUCYHKax, depTexax WM rpadukax, B BBIKIAIKaX,
KOTOpbIE HE UCIIPABJICHBI MTOCIIE HECKOIBKUX HABOISAIINX BOIIPOCOB YUUTEIS.

Ilpumeuanue

o [lo okOHYaHWM YCTHOTO OTBETa OOYYAIOIIETOCS MEAaroroM Ma&Tcst KPaTKHUi
aHaJIU3 OTBETa, OOBSABISETCS MOTUBHUPOBAHHAS OICHKA. BO3MOXHO IpHBIICYEHUE JPYTHX
o0ydaromuxcs JJIs aHaIu3a OTBETa, CaMOAHAIIN3, MPEITIOKEHHUE OIICHKHU.

o OneHuBaHnMEe YCTHBIX OTBETOB OCYINECTBIsieTcs Oe3 ydera HapylICHUN
SI3BIKOBBIX/ PEUEBBIX HOPM, CBSI3aHHBIX C HEJIOCTAaTKaMH IPOU3HOCUTEIHFHOW CTOPOHBI pEUH
(mpou3HOIIEHHE 3BYKOB, BOCIPOM3BEIECHUE CIIOB CIIOKHOH CIIOTOBOM CTPYKTYpBHI,
WHTOHAIIMOHHBIX U PUTMUYECKUX CTPYKTYp U Jp.).

OuneHka NUCbMEHHBIX PadoT 00y4YAIOIIMXCS [0 FreOMeTPHH.

OTBeT OLIeHUBAECTCH OTMETKOM «5», eciIu:

— paboTa BBIMOIHEHA MMOJTHOCTHIO;

— B JIOTHYECKUX PACCYXKACHUAX M OOOCHOBAHMH DPEIICHHUS HET MPOOEIOB H
OIINOOK;

- B pEIICHHH HET MaTEeMaTHYEeCKUX OIIMOOK (BO3MOJKHA OJHA HETOYHOCTD,
OMHCKa, KOTOpash HE SIBISIETCS CIEJACTBHEM HE3HAHUS WM HEMOHMMAaHUS Y4eOHOTO
MaTepuana).

OTMeTKa «4» CTABUTCH B CJIEAYIOLIUX CIAyYasix:

- paboTa BBIMIOJIHEHA TIOJHOCTHIO, HO OOOCHOBaHHUsS IIIarOB  PEIICHUS
HE/JIOCTaTOYHBI (€CTi YMEHHE OOOCHOBBIBATH PACCYXKIACHHUS HE SIBISUIOCH CIEIUATBHBIM
00BEKTOM MPOBEPKN);

— JIOTIYIICHBl OJHa OImMOKa WM eCTh JBa — TPU HEN0YETa B BBIKJIAJKAX,
PUCYHKaX, 4epTexax WM rpadukax (ecid 3TH BHUIbI padOT HE SBJSUIHCH CIENHATbHBIM
00BEKTOM MPOBEPKH).

OTtmeTka «3» cTaBUTCS, €CJIN:

- JIOTYIIEHO OoJiee OAHOW OIMMOKM WM Oojnee ABYX — TpeX HEIO0YETOB B
BBIKJIAJIKaX, YepTeKax WM Trpadukax, HO oOydaromuiics obiamaer o0sS3aTeIbHBIMU
YMEHUSMU TI0 TPOBEPSIEMON TEME.

OTtMeTKa «2» CTABUTCS, €CJIN:

— JIOTIYIICHBI CYIIECTBEHHBIC OIMMOKHM, IMOKA3aBIINE, YTO OOydYaOIUUCS HeE
o0rnanaer o0sA3aTEIbHBIMU YMEHUSIMHU 110 JAHHOW TeME B TIOJTHOM Mepe.

Ilpumeuanue.
. Yuutenb, uMeeT MpaBO MOCTaBUTh OOYyYalOIIEMYCs OLIEHKY BBIIIE TOM,
KOTOpas MpeayCMOTpEHa HOPMaMHU, €CJIM UM OPUTHHAIBHO BBITIOJIHEHA padoTa.



° OlleHKH C aHaJM30M JOBOJSATCS IO CBEACHHUS OOYYarolIuXcs, Kak IMPaBUIIO,
Ha TIOCIICAYIOIIEM YPOKe, NpeaycMaTpuBaeTcs paboTra Hal OMHOKaMH, YCTpaHCHHE
IPOOEIIOB.

. OneHka He CHUXKAeTCs 3a IpaMMaTHYeCKue MU JAUCTpapUUEcKHe OIIUOKH,
JOMyIleHHbIe B pabore. VICKIIOUEHUS COCTABISIOT Ciydad HaMHMCaHUs TeX CJIOB H
CJIOBOCOYETAHUM, KOTOpPHIE IIMPOKO HCIOIB3YIOTCS Ha YpPOKax MaTEeMaTUKHU. YUUTHIBas
OCOOGHHOCTH JeTel C TSHKENbIMU HApyIICHUSIMA pEeYH, JOMycKaeTcs Hanuuue |
WCIIpaBJICHUS MPU YCIOBUHU TTOBTOPHOM 3alTMCH KOPPEKTHOTO OTBETA.

° Ommbku, OOYyCIIOBICHHBIC TSDKEIBIMA HApPYIICHUSIMH pPEYd M TIHChMa,
clelyeT paccMaTpuBaTh MHAUBUAYAJIBHO NI KaX0r0o oOyuaromierocs. Crnenuduiaeckumu
JUTSL HUX OLIMOKaMHM SIBJISIFOTCSI 3aME€Ha COTJIACHBIX, UCKaXEHUE 3ByKOOYKBEHHOI'O COCTaBa
cioB (MPOMYCKH, TIEPECTAaHOBKH, M0OABICHUS, HEIAOMHCHhIBaHUE OYKB, 3aMeHa TJIACHBIX,
rpy0oe HUCKaKEHHE CTPYKTYpbl cjoBa). Ilpu BBICTaBICHMH OIICHKH BCE OIHOTHITHBIC
cnenuduueckre omuOKN MPUPABHUBAIOTCA K OJIHON opdorpaduueckoii ormmoxe.

° OlleHKa CHUXAETCA MPU HEOPEKHOM BBIMOJHEHUU MHUCHMEHHBIX padoT,
OOJIBIIIOM KOJIMYECTBE UCIIPABIICHUH, HCKAKEHUH B HAUePTaHUH OYKB, €CJIM 3TO HE CBS3aHO
C HapyIIEHHEeM MOTOPHUKH Y 00yJarOIIuXCs.

AJJATITUPOBAHHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7 - 9 KIIACCBbI
CootsetctByet [IOOIT OOO

MecTo y4eOHOT0 Kypca B y4eOHOM IJIaHe
B 7—9 xiaccax uzyuaercst Kypc « BeposTHOCTh M CTaTHCTUKA», B KOTOPBIA BXOJAT
paznensl: «llpeacTaBneHue AaHHBIX W OMUCATENbHAs CTATUCTUKaA»; «BeposaTHOCTHY;
«DNeMeHThl KOMOMHATOPHUKNY; « BBeaeHne B Teopuio rpadoBy.
Ha m3yuenue nanHoro Kkypca oTBoAuT 1 yueOHBIN Yac B HEJEIIO B TEUECHUE KAXKIOTO
rojia 00yueHus.

Conep:xkanue yueOHOro Kypca (mo rogam oOyueHus)
7 KIIACC

[IpencraBnenue NaHHBIX B BUAE TaOMHIl, AUarpamMm, rpaduKoB. 3amoJHEHHE
TaOIMI], YTCHUE U TOCTPOCHHE AMarpaMM (CTOJOMKOBBIX (CTOJOYATHIX) U KPYTOBBIX).
Urenue rpadukoB peanmpHBIX MpolieccoB. V3BredeHne MHPOpMAIMH W3 AUATPaMM U
Ta0JINII, UCTIONF30BAHNUE U UHTEPIIPETAIIMS TaHHBIX.

OnucatenbHas CTaTUCTHKA: CpenHee apudmeTHueckoe, MeauaHa, pa3max,
HauOoJbIIee U HaMMEHbIIee 3HaUeHus1 Habopa YUCIOBBIX JaHHBIX. [IpuMepsl cirydaiiHoi
U3MCHUYUBOCTH.

Cnyuaunsiii dxcnepumenm (onvlm) u cayuatiHoe codovimue. Beposmuocmv u
yacmoma. Ponb manoseposimmuvix u npakmuiecku 00CMO8ePHbIX COObLIMULL 8 NPUpPoOeU 8
obwecmee. Monema u uzpanvhas KOCmo 6 meopuu 6eposmHocmer’.,

I'pag, sepwiuna, pebpo. Cmenens sepuiunsvl. Hucio pébep u cymmapHas cmenens
eepuwun. [Ipedcmasnenue o ceasnocmu epagpa. Llenu u yuxnvl. Ilymu 6 epagax. O6x00
epagha (3iinepos nyms). Ilpeocmasnenue 06 opuenmuposannom epage. Pewenue 3a0au c
nOMOWbI0 2pagoa.

8 KJIACC

[IpencraBnenue qaHHBIX B BUAE TaOIUII, AMArpaMm, rpauKoB.



MHoxecTBO,  DJIEMEHT  MHOXECTBa,  MOAMHOXecTBO.  Omepanuu  Haj
MHOKECTBAMH: OOBEIMHEHME, IepeceueHue, nononHeHue. CBoilcTBa omnepauuil Haj
MHOXXECTBAMH: TI€PEMECTUTEILHOE, COYETaTEeNIbHOE, PACIPENeINTEIbHOE, BKIIOYCHHUS.
Hcnonb3oBanue TpadUyecKoOro MpeACTaBICHUS MHOXECTB [UIsl OMHCAHHUS PeabHBIX
MPOLIECCOB U SBJICHUM, IPHU PEIICHUH 3a/1a4.

Hsmepenue pacceusanusi oanuvix. [ucnepcus u cmamoapmHoe OMKIOHEHUE

YuUCI08bIX HAOOPOB. /luazpamma pacceusanus.

DnemMeHTapHbIe COOBITHS cilydyailHOro onbiTa. Ciayvalinele coObiTUs. BeposiTHOCTH
coObITHil. ONBITEI C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSMHU. CiydaiHbIN
BbIOODP. CBsI3b MEXy MaJOBEPOSTHBIMU W MPAKTHUYECKH JOCTOBEPHBIMU COOBITHSIMU B
pHUpojie, OOLIECTBE U HAYKE.

Hepeso. Ceoiicmea Oepegbes: eOUHCMBEHHOCMb NYMU, CYUeCmeosanue sucsyeri
BEPUIUHBL, C853b MeHCOY HUCIOM GepuluH U uuciom pébep. Illpasuno ymHodCeHus.
Pewenue 3aoau c nomowwio epaghos.

Ilpomusononoocuvlie  coovimusa.  Huaepamma  ODinepa. ObveduHenue u
nepeceuenue coovimuti. Hecoemecmuoie cobvimus. Qopmyna cioxcenuss 6epoOamuocmel.
Vcnosnas — eeposimmocmo.  Ilpasuno  ymmuoowcenus.  Hesasucumvie — cobvimusi.
Ilpeocmasnenue sxcnepumenma 6 6ude oOepesa. Pewenue 3adau ma naxoorcoenue
8eposiMHOCMeEll ¢ NOMOWBIO 0epesa CYUANHO20 IKChepuMeHma,ouazpamm Jiiepa.

9 KJIACC

[IpencraBnenue qaHHBIX B BUJE TaOJIUII, AMArpaMM, Tpa@uKOB, HHTEPIIPETAIUS
JMaHHBIX. UTeHHEe U MoCTpoeHne Tabaull, TuarpaMm, TpaduKoB MO PeabHBIM IaHHBIM.
[lepecranoBku u (akropuan. CodyeTaHuss U YUCIO COUYETaHWH. TpeyeonbHux
Ilackansa. Pemienue 3a1a4 ¢ UCIOJIb30BaHUEM KOMOWHATOPUKH.
Teomempuueckas eeposmuocmo. Cryuaiinslii 6bl00p MouKu U3 Queypvl Ha
NIIOCKOCMU, U3 OMPE3KaA U U3 02U OKPYHCHOCHIU.
UcnbiTanne. Yenex n Heynaya. Cepust ucnbITaHuil 10 nepBoro ycrnexa. Cepus
ucnelTanuii bepnynnu. BepositHocTu coObITHH B cepun ucnbiTanuilt bepryim.
CnydaitHass BelMYMHA W pacOpelesieHHe BeposATHOCTeW. Marematnueckoe
OXMJIaHue U aucnepcus. [Ipumepsl MaTreMaTH4ecKoro O0XKUAAHUS KAK TEOPETHYECKOTO
CpPEIHEr0 3HAYEHUsI BEJIMYMHBI. MaremMaTuueckoe OXUIAHWE M JUCTIEPCHUsl CIIyYalHOU
BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyum.
[TonsaTe o 3akoHEe OOJBIIMX YHcel. M3MepeHue BEpOSITHOCTEH C MOMOIIBIO
yacToT. Poib 1 3HaueHue 3akoHa OOJBIINX YHUCEN B IPUPOJIE U OOIIECTBE.

[INIAHPYEMBIE ITPEIMETHBIE PE3VJIBTATBI OCBOEHUA
AJIATITUPOBAHHOM PABOYEN IIPOTPAMMBI KVYPCA «BEPOSITHOCTH U
CTATUCTUKA» (ITIO TOJAM OBYYEHUN )

ITpenmeTHbIE pe3ynbTaThl OCBOEHUsI Kypca «BeposTHocTh M cratuctuka» B 7-9
KJIACCAaX XapaKTEPU3YIOTCS CIEAYIOIMMH YMEHUSMH.

7 KJIACC

Uurate wuwHGOpMAIMIO, NPEJACTaBICHHYI0O B TabiauIax, Ha JUarpaMMax;
MIPE/ICTaBIATh JaHHbIEC B BUJIE TAOJUL, CTPOUTH AMArpaMMbl (CTOJIOMKOBBIE (CTOJIOUATHIE) U
KpYTOBbI€) IO MacCMBaM 3HA4YE€HHH (C MCIOJIb30BAaHUEM 3PUTEIBHOM HATJSTHOCTA W/WIH
BepOaIbHOM OMOPHI).

OnuceiBaTh ¥ MHTEPIIPETUPOBATH PEAJIbHBIE YUCIIOBBIE JaHHbIE, IPECTABICHHbBIC B
Tabyiulax, Ha quarpaMMax, rpapukax.



OpueHTHPOBaTLCA B MOHATHUAX M ONEPUPOBATH UMHU Ha 0a30BOM YPOBHE: CpellHEE
apudmeTnueckoe, MeaMaHa, HAWOOJbIIEe W HAUMEHBINEE 3HAYCHHUs, pa3Mmax. VMerb
IIPEACTaBIICHUE 0 CIIy4YalHOM W3MEHYMBOCTH Ha  IpuMepax

11eH, (U3NYECKUX BEJIMYMH, aHTPOTIOMETPHUECKUX JAaHHBIX; UMETh IIPEJACTABICHHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KJIACC

N3BnekaTe U mpeoOpa3oBeIBaTh MH(OPMAIUIO, MPEJICTaBICHHYIO B BHJE TaOJMII,
auarpamm, rpauKoB; IPEACTABIATH JaHHbIE B BUJIE TAOJIUL, AUArpaMMm, rpapuKoOB.

OnuceiBaTh NOCJIE COBMECTHOTO aHalIM3a JAaHHBIE C MOMOUIBIO CTATUCTUYECKUX
nokaszaTeliel: CcpelHuX 3HaYeHUH U Mep paccenBaHus (pa3max, IUCHEpCUsi U CTaHJIapTHOE
OTKJIOHCHHE).

HaxoauTe 4acTOTHl YMCIOBBIX 3HAYEHMH W YaCTOTHI COOBITHI, B TOM YHUCIE IO
pe3yiabpTaTaM HM3MepeHuil U HaOMoJeHUH (C HCHOJb30BAaHUEM 3PUTEIBHON HAIJIAIHOCTH
W/Uny BepOaTbHOM OTOPHI).

HaxomuTe BEpOATHOCTH CIydyalHBIX COOBITHMII B ONBITaX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM YHCII€ B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU (C UCTOIB30BAHUEM 3PUTEIBLHON HATJISAHOCTH W/WIIM BepOAIbHON OIIOPHI).

HNmers mpexacraBieHne O rpauUyecKux  MOJEISAX:  JEPEeBO  CIy4alHOro
JKCIEPUMEHTA, TUarpaMMbl Diiepa, YUCIIOBAs IpsIMasl.

OnepupoBaTh MOHATHUSMH Ha 0a30BOM YpOBHE: MHOKECTBO, IOJMHOXECTBO;
BBIMOJIHATh OMNEPAaLMU HaJ, MHOXKECTBaMH: OOBbEIMHEHHUE, IepeceueHue, IOINOJHEHHUE;
NEPEUUCIATh 3JIEMEHThl MHOKECTB; IPUMEHITh CBOMCTBA MHOXECTB (C MCIOJIb30BAHHEM
BU3YaJIbHOU OIIOPHI).

Hmets npeacrapiieHue o rpaguueckoM MpeacTaBIeHUe MHOKECTB M CBSA3EH MEXIy
HUMU JJI OIMCAaHMS MPOLECCOB U SABJICHUM, B TOM YHUCIIE NIPU PELIECHUU 3a4a4 U3 JPYTUX
y4eOHBIX TPEIMETOB U KYPCOB.

9 KJIACC

N3Bnekarh u mpeoOpa3oBbBaTh HHGOPMAIMIO, TPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHUKAX B BHUJE TaOMUIL, [uarpaMM, rpaduKoB; MPeJCTaBIsATh JaHHbIE B BUJIE TaOJIMII,
auarpamm, rpaduKoB.

Pemarte npocreiinye 3agaud OpraHU30BaHHBIM 11epe0OpPOM BapHAHTOB, & TAKKE C
MCIOJIb30BAHMEM KOMOWHATOPHBIX MPaBUJI U METOJIOB.

HNmers mnpeacraBieHne 00 ONMUCATENBHBIX XapaKTEPUCTHKAX JJIsI MacCHBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJI€ CPEIHUE 3HAUEHUS U MEPBI PACCEUBAHMUS.

HaxoauTh 4acTOThl 3HAYEHMH W YACTOTHl COOBITHSA, B TOM YHCIE TMOIb3YSCh
pe3ynbTaTaMyd MPOBEAEHHBIX HM3MEpPEHMM M HaOMIOAeHH (C omopoil Ha CHpPaBOYHYIO
UH()OPMAIIHIO).

HaxoauTtb BEpOSTHOCTH CilydallHBIX COOBITUN B M3YYEHHBIX OMNbBITaX, B TOM YHCIIE B
OMbITaX C PAaBHOBO3MOXKHBIMHM 3JIEMEHTAapPHBIMU COOBITUSMU, B CEPHUSIX MCIBITAHUHN 10
IIEPBOTO yCIexa, B CEPUAX UCIBITAHUM bepHyun.

VMeTsb npeacTaBiIeHUE O CIIy4YalHON BEJIMYMHE U O PACIPEIEIICHUN BEPOSATHOCTEN.

HNmeryr mpexacTaBieHHe O 3akoHE OONBIIMX 4YHMCEN KaKk O TPOSIBICHUU
3aKOHOMEPHOCTH B CIy4alHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIIMX YKCET B IPUPOJIE
U o01IecTBe.

KOPPEKIIMOHHAA HAITPABJIEHHOCTDH KYPCA
[TockonabKy  HaHHBI ~ Kypc  COAEPKHUT  JOCTATOYHO  Oonbmiol  00beM
TEPMUHOJIOTUYECKONW  JIEKCUKH, AaOCTPAaKTHBIX TMOHSATHHA, TOCTOJIBKY OH  MOXET



NPEACTaBIATh JOCTaTOYHO OOJNBIIYIO CIOXHOCTh JUIi YCBOGHMS MJAHHBIX IOHATHI
oboyuatommmucss ¢ THP. CoorBercTBeHHO naHHBIN (akT TpeOyeT coONroAeHus psiaa
YCIIOBHH yCHemHOro (OpMUPOBAaHUS COOTBETCTBYIOIIMX TPEAMETHBIX PE3yJIbTaTOB
o0yJeHUs:

o IIMPOKOE HCIIONB30BaHUE HATTIAHOTO MaTephala, Oropa Ha MpPaKTHUYECKUe
3HaHUS 00YYAIOIINXCS, UX )KU3HEHHBIH OTIBIT:

J pa3rpy3kud y4eOHOrOo Marepuaja IIyTeM BBIACICHUS O00s3aTeNbHOTO |
JAOCTaTOYHOTO MUHUMYMa YMEHUH,

o VHIUBHUy aJTM3UPOBAHHOTO Y4YeTa CTPYKTYPHl HApYIIECHHUS U JOCTYITHOTO JUIS
o0y4aroIerocst ypoBHsl MpU OINpPEAEIEHUN TPEOOBAHUN K M300paKEHHUIO IUIOCKUX (UTYp
OT PYKH, BBIITOJIHEHUIO TOCTPOSHUSI C IIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB, JJIEKTPOHHBIX
CpEeACTB, M300paKEHHUI0 TEOMETPUYECKHX (UTYp IO TEKCTOBOMY WM CHMBOJIBHOMY
OIMCAHUIO;

. YBEJIMYEHHUSI KOJIMYEeCTBa Y4eOHOr0 BPEMEHM, OTBOJAMMOTO Ha AKTyaIM3alHIo
Y KOPPEKIIMIO OMOPHBIX 3HAHUI 00y4aromuxcs;
. pa3BUTHUS BHUMAaHUSA, MaMITH (OCBOEHHME MAacCHUBAa HOBBIX TEPMHHOB H

MOHATHI), BooOpaxeHUs: (IMpeoOpa3oBaHHE CHUMBOJIWYECKUX (OPM; TE€OMETPUUECKHE
MIOCTPOEHHS);

o pa3BUTHS KOMMYHHKATHBHBIX YMEHHI: y4acTBOBaTh B JNUCKycCHU (yMCHHE
IPaMOTHO TIOCTaBUTh BOIPOC BBHIPA3UTh M JJOHECTU CBOIO MBICIH JI0 COOECeHUKA); KPATKO
Y TOYHO OTBEYATh HA BOIIPOCHI;

o [eJIeHANPaBIEHHOT0 00y4YeHHs TIOCTPOCHUIO PACCYkKACHUM, (POPMUPOBAHUIO
YMEHUH CTPOUTH apTyMEHTHPOBAHHBIC BBHICKA3bIBAaHUS 1O THITY JIOKA3aTEIbCTB Ha OCHOBE
oOpa3siia, CXeMbl, IJIaHA WIH aJTOPUTMA BHICKA3bIBAaHUS;

o WCIIOJIb30BaHMsI METOJIOB AU(PPEPEHIIMPOBAHHON pabOThI C 00YYaIOIIUMHUCS:
MMOBTOPEHHUE, aHAJIN3 U YCTPAHEHHE OMIMOOK, pa3paboTKa M BBHIMOJHEHHE HEOOXOIUMOTO
MUHUMyMa 3aJaHui IS JIMKBUAAIMM WHIWBHIYyIBHBIX MPOOETIOB, CHCTEMAaTH3AIIHS
WHMBUIYaJbHBIX 33JJaHUN U PA3BUBAIOIIUX YITPAKHEHUN;

o CTUMYJUPOBAHUE YYEOHON JESATENHHOCTHU: IMOOIIPEHHE, CHUTyaIusl ycrexa,
MoOYXKJIeHHe K aKTUBHOMY T PYJy, SMOLMOHAJIBHBIA KOM(OPT, 100pOKeTaTEILHOCTh Ha
YpPOKe;

o WCIIOJIb30BAHMSI CIICIIUATBHBIX TPUEMOB W CPEICTB OOY4YCHHUs, MPHEMOB
aHaJM3a W TPE3EHTAllMd MaTEeMaTHYeCKOr0 TEKCTOBOTO MaTepHalia, O0eCIeYHBAIONINX
peanu3aluio MeTroAa «OOXOOHBIX IyTei», KOPPEKIMOHHOTO BO3JIEUCTBUS Ha PEUYEBYIO
JICSTCIIBHOCTD, MIOBBITIICHUE KOHTPOJIS 32 YCTHOW U TUCBMEHHOM pEYbIo.

OcHoBHast (Qopma opraHuzanuu y4eOHOTO 3aHATHs: YypoK. Mcmonb3yroTcs
WHIUBUAYaTbHBIC, TPYIIOBBIC, MHIAUBUIYATbHO-TPYIIOBBIC, (DPOHTATBLHBIC BHJIBI pAOOTHI.

OHEHMBAHUE PE3VYJIbTATOB OCBOEHUA ITPOT'PAMMEBI

IIpr mpoBepke yCBOEHUsI MaTepHalia BBISBISAETCS MOJHOTA, TPOYHOCTh YCBOCHUSA
00y4JaronMMHCs TEOPUHM U YMEHUS IPUMEHSIThH €€ Ha MPAaKTUKE B 3HAKOMBIX M HE3HAKOMBIX
CUTyalusX.

OcHoBHBIMH ~ (popMaMu TPOBEPKH 3HAHUH ¥ yMEHUH OOyYarommxcs IO
«BeposATHOCTH U CTATUCTUKE» SIBISIOTCS MUChMEHHBIE paOOThI U YCTHBIA OTBET.

[Ipy onEeHKE NHUCHbMEHHBIX W YCTHBIX OTBETOB Y4YMTEIh B TIEPBYIO OUYEpe.lb
YUYUTHIBAET MOKa3aHHbIE O0yYaOIIUMUCA 3HAaHUA U yMeHus. OLleHKa 3aBUCUT OT HAJIU4HS U
XapakTepa NOrpenIHoCTe!, TONYyIIEeHHBIX 00yYaloIUMHUCS.

OTBeT Ha TEOpPETHMYECKUH BOIPOC cuMUTaeTcs Oe3yNpedHbIM, €CIU IO CBOEMY
COJIEP’)KaHUIO TOJIHOCTBIO COOTBETCTBYeT Bompocy. ColepXUT Bce HEOOXOAUMBbIE



TeopeTnyeckre GakThl U 0O0CHOBAHHBIE BHIBOJIBI, @ €I0 M3JI0KEHUE U MUChbMEHHAs 3aMlKCh
MaTeMaTH4YE€CKU IPAMOTHBI U OTJIMYAIOTCS MIOCJIEI0BATENIbHOCTHIO U aKKYPAaTHOCTHIO.

OueHka yCTHBIX OTBETOB 00y4aromuxcs no «BepoiTHOCTH U CTATHCTHKE)

OTBeT OlIeHUBAETCHA OTMETKOM «5), ecJIi 00y4aromuics:

— MOJTHO PACKpbUI COZep)KaHuE MaTepuaia B o0beMe, MPeayCMOTPEHHOM
MIPOTPaMMOK U YICOHUKOM;

— U3JI0KUJI MaTepraj TPaMOTHBIM S3bIKOM, TOYHO UCIOJIb3YS MAaTEMAaTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OMIPEIeTICHHOM JIOTHYECKOM MMOCIIeI0BaTEIbHOCTH;

— MPaBUJIBHO BBIMIOJHWJI PUCYHKH, YEpPTEk U, TpapuKH, COIMYTCTBYIOIIHE
OTBETY;

— MoKa3zajl YMEHHE WUIIOCTPUPOBATh TEOPHUIO KOHKPETHBIMU IPUMEpPAMU,
MPUMEHSTH €€ B HOBOM CUTYallly IIPU BBITIOJIHEHUU MTPAKTUYECKOTO 3aJaHHs;

— MPOJIEMOHCTPUPOBAT 3HAHUE TEOPUH paHEe H3YUCHHBIX COMYTCTBYIOLIUX
TeM, CPOPMUPOBAHHOCTh U YCTONYMBOCTD UCIIOJIb3YyEMbIX IPU OTBETE YMEHUI 1 HaBBIKOB;

— OTBeYaJ CaMOCTOSITENIbHO, 0€3 HABOISALIUX BOIIPOCOB YUUTEJIS;

— BO3MOXKHBI OJHa — JIB€ HETOYHOCTH TIPH OCBEHIEHHWE BTOPOCTEIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJKaX, KOTOpPbIE OOYYAIOIIMICS JIETKO MCIPABIII TOCIE 3aMeUaHus
yUUTEJIS.

OTBeT oOLEHUBAEeTCSI OTMETKOH «4», ecju YAOBJIETBOPSieT B OCHOBHOM
TPeOOBAHUSM HA OLEHKY «5), HO MPH 3TOM MMeeT OJIMH U3 HeJOCTATKOB:

— B M3JIOKEHWUU JIOMyILIeHbl HeOoyblne NpoOenbl, HE HCKa3UBIIEe
MaTEeMaTHYECKOE COJIepKAHUE OTBETA;

— JOMYIIEHbI OJIMH — JIBa HEJOYeTa MPU OCBEIICHUH OCHOBHOIO COJACpP>KaHMS
OTBETA, UCIIPABJICHHBIC TIOCIIC 3aMEYaHUs yUUTEIIS,

— JOMyIIeHbl omuOKka Wik ©Oojee JABYX HEIOYETOB TMPU  OCBEIICHHUH
BTOPOCTENIEHHBIX BOIIPOCOB WJIM B BBIKJIAJKAX, JIETKO HCIPABICHHBIE TOCIE 3aMeYaHUs
YUUTEIS.

OtrMeTKa «3» CTABUTCA B CJIeIYIOUIUX CAy4Yasix:

— HEIMOJIHO PpAacKpbITO COJAEp)KaHUE MaTepuana (COAEp:KaHHE U3JI0KEHO
(dbparmeHTapHO, HE BCEr/a MOCIeA0BaTENbHO), HO TTOKa3aHO 00IIee MOHMMAaHKUE BOMPOCca U
MIPOJIEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC JIJI1 YCBOEHUS MPOTPAMMHOTO MaTepHaa;

— UMEINCh 3aTPyJIHEHUS WJIM JIONYIIEHb OMMOKA B  ONPEICICHUH
MaTeMaTH4eCKON TEPMHHOJOTMM, YEepTeXaX, BbIKJIAJKAX, HWCIPABICHHbIE IOCIE
HECKOJIbKUX HaBOJSIINX BOIPOCOB YUUTEJIS;

— oOydaromuics He CIIPaBUIICS C MPUMEHEHUEM TEOPUU B HOBOM CUTYAIUH TPU
BBITIOJTHEHUU TPAKTUYECKOTO 3aJaHMsl, HO BBITIOJHWI 3aJaHusl 005S3aTeIbHOTO YpPOBHS
CJIOKHOCTH T10 JJAHHOM TeMe;

— MpU  JOCTATOYHOM 3HAHMHM TEOPETHUYECKOTO MaTepuaia HeA0CTaTOYHO
000CHOBAaHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

OTMeTKa «2» CTABUTCA B CJIeIYIOUIUX CAy4Yasix:

— HE PacKphITO OCHOBHOE COJIep)KaHUE YUYEOHOT0 MaTepHaa;

— 0OHapy>XEHO HE3HAHHE OOyJaroIIMMCs OOJbIIeH WM Hauboyiee BaKHOU
JacTu y4eOHOTO MaTepuana;

— JOMYIIEHb OIMMOKH B OMNPEACICHUN TOHSATUW, TIPU HUCIOIH30BAHUH
COOTBETCTBYIOIIEH TEPMHUHOJIOTHH, B PUCYHKAX, UYepTexax WU Trpadukax, B BBHIKJIAJIKaX,
KOTOPbIE€ HE UCIIPABIICHBI MTOCJIE HECKOJIBKUX HABOJSALIUX BOIPOCOB YUUTEIIS.

Ilpumeuanue

. [To okOHUaHWM YCTHOTO OTBETa OOYYArOIIErocs MeaaroromM MaéTcs KpaTKHUi
aHaJu3 OTBETa, OOBSIBISETCS MOTHBHPOBAHHAs OICHKA. BO3MOXKHO MpUBIICUEHUE APYTHUX
00ydaroImuxcs JJIs aHAIN3a OTBETa, CAMOAHAIIN3, IPETIOKEHHUE OIICHKHU.



o OneHuBaHuEe YCTHBIX OTBETOB OCYIECTBIsieTcss Oe3 ydera HapylIeHUH
SI3BIKOBBIX/ PEUEBBIX HOPM, CBSI3aHHBIX C HEJIOCTATKAMU MPOU3HOCUTEIHHOU CTOPOHBI pEYr
(Ipou3HOIIEHHEe 3BYKOB, BOCIPOM3BEICHHE CIIOB CJIOXXHOW CJIOTOBOM CTPYKTYPBHI,
WHTOHAIIMOHHBIX U PUTMUYECKUX CTPYKTYp U Jp.).

OueHka nMcbMEHHBIX PadoT 00yyammuxcs no «BeposiTHOCTH M CTATUCTHKEY.

OTBeT OLleHUBAETCH OTMETKOM «5», eciiu:

— paboTa BBINOJIHEHA MTOJTHOCTHIO;

— B JIOTUYECKUX PACCYKJICHUAX U OOOCHOBAHMM PEUICHUS HET MpPOOENoB U
OIINOOK;

— B PEILIIEHUU HET CTATUCTUYECKUX U/ WIIM MAaTEMATUYECKUX OLIMOOK (BO3MOKHA
0JlHa HETOYHOCTb, OMHCKA, KOTOpasi He SBIIAETCS CIEACTBUEM HE3HAHMS WM HETIOHUMAHUS
y4eOHOr0 MaTepuana).

OT1MeTKa «4» CTABUTCA B CJIeAYIONIUX CAy4Yasix:

— paboTa BBINOJIHEHA TOJHOCTBbIO, HO OOOCHOBAaHMS IIIarOB PEIICHUS
HEJ0CTATOYHbI (€CM yMEHHE OOOCHOBBIBATH PACCYKIEHHUS HE SBISUIOCH CIEIHUATBHBIM
00BEKTOM MPOBEPKH);

— JOMYIIEHbl OJHA OIMWOKa WM €CTh JBa — TPU HEAOYETAa B BBIKIAIKAX,
PUCYHKaX, 4epTexax WM rpadukax (eciu 3TH BHUIBI pa0dOT HE SBISUIMCH CIENUAIbHBIM
00BEKTOM MPOBEPKH).

OTtMmeTKka «3» cTaBUTCS, €CJIN:

— JOMyIIeHO OoJyiee OJHOW OMMOKM WM 0ojiee ABYX — TpPeX HEAOUYETOB B
BBIKJIQZIKAX, YepTexkax Win Trpadukax, HO oOyuaromuics o01amaeT o00sS3aTeTbHBIMU
YMEHHSIMH IO IPOBEPSEMON TEME.

OTMmeTKa «2» CTABUTCS, €CJIN:

— JIOTIYIICHBl CYIIECTBEHHBIE OIIMOKHU, IMOKA3aBIINE, YTO OOydaroluicsa He
o0namaer 00sA3aTEILHBIMU YMEHUSIMHU 110 JJAHHOW TEME B TIOJTHOM Mepe.

Ilpumeuanue.

. Yuutenr uMeeT MpaBO MOCTaBUTh OOYYAIOIIEMYCS OILIEHKY BBIIIE TOM,
KOTOpasi MpelycCMOTpEeHa HOPMaMH, €CJId UM OPUTHHAIIBHO BBITIOJHEHA paboTa.

. OrneHKH ¢ aHaJIM30M JOBOJSTCS JI0 CBEJIEHUs OOydYaroIIUXCs, KaK MPaBUIIO,
Ha TMOCTEAYIOIIEM YpOKe, MpeaycMaTpuBaeTcs paldoTa HaJ OIIMOKaMH, YCTPaHECHHE
poOeIoB.

. OneHka He CHUXaeTcsl 3a IpaMMaTHYecKue MU Aucrpapuueckue OIIHUOKH,
JoMylIeHHbIe B paboTe. VCKIOUeHUs COCTABISIIOT CIly4ad HAIMUCaHUsA TeX CJOB H
CJIOBOCOYETAHUM, KOTOpPHIE IIMPOKO HCIIONB3YIOTCS Ha YPOKax MaTEeMaTHUKHU. YUWUTHIBas
OCOOCHHOCTH JeTel C TSHKENbIMU HApyIICHUSIMUA pEYH, JOMycKaeTcs Hamuuue |
WCIIPABIICHUS IPU YCIOBUU TOBTOPHOM 3alIMCU KOPPEKTHOTO OTBETA.

. OmmOku, OOYCIOBJICHHBIE TSKEJIBIMU HAPYUICHUSIMU pEUYd U THCHMA,
cleyeT paccMaTpUBaTh UHAUBUAYAIBHO NI KaXI0T0 oOyuaromierocs. Crnenuuiaeckumu
JUTSI HUX OITMOKAaMHM SIBJISIFOTCSl 3aME€Ha COTJIACHBIX, UCKaXXEHHE 3ByKOOYKBEHHOT'O COCTaBa
cioB (NPOMYCKH, NMEPECTAaHOBKH, NOOABJIECHUS, HEAONMHChIBAaHUE OYKB, 3aMeHa TJIACHBIX,
rpy0oe HUCKaKEHHE CTPYKTypbl cjoBa). I[Ipu BbICTaBIEHMH OIICHKM BCE OIHOTHITHBIC
cnenuduueckre omMOKN MPUPABHUBAIOTCA K OJTHON opdorpaduueckoii ommoxe.

. OreHKa CHUXKAETCA TMpPU HEOPE)KHOM BBIMOJHEHUU MHCHbMEHHBIX padoT,
0O0JIBIIIOM KOJTMYECTBE UCTIPABICHUH, HCKAXKCHHUI B HAUEPTAHUH OyKB, €CJIM 3TO HE CBS3aHO
C HapyILIEHHEeM MOTOPHUKH Y 00yJarOInuXCs.



TEMATHYECKOE IJIAHUPOBAHME YUEBHOT'O KYPCA «AJITEBPA»
(TTIO TOJIAM OBYYEHUSI)

7 xkaacc (He menee 102 u)

Ha3zBpanue
pasaena (TemMbl)
Kypca (4uci10
4acoB)

OcHOBHOe coepkaHue

OcHoBHBIE BUIBI ]I

Yucaa n
BBIYHCJICHHUS.
PanmonaabHbIe
qJHcIa

(254)

ITonsiTHE PALIMOHAIILHOTO YKCIIA.

ApudmeTndeckne IeUCTBUS C PallMOHATBHBIMY YHCIIAMHU.
CpaBHeHME, YIOPAI0YMBAHUE PAIMOHATIBHBIX YUCE.
CreneHb ¢ HATypaJIbHBIM MTOKA3aTEJIEM.

Pemenne ocHOBHBIX 3a7ad Ha JAPoOU, IPOIEHTHI U3
peaTbHOUIPAKTUKH.
[Ipyu3Haku nemUMOCTH,
HaTypaJIbHbIX YHCET.
Peannubie 3aBUCHUMOCTH.
MPONOPIIMOHATBLHOCTH.

pasioKeHus

[Ipsmas u oOpartHas

Ha MHOXXHUTCIIN

CucreMaTH3MpPOBATH
OOBIKHOBEHHBIXH JIECS
CpaBHMBATL M YIO
npu HEOOXOIUMOCTH
OOBIKHOBEHHBIC B JIEC
JECSATHYHYIO APOOB.

IIpuMeHATE  pa3HO
BBIYUCJIEHUS 3HA
coJiepKalmx OObIKHO!
npu HEOOXOIUMOCTH
OOBIKHOBEHHYIO JIEC:
dbopme, HauOoee
peoOpa3oBbIBaTh [P
JeJIeHUEe J1eCATUYHBL
yuciaamu (mpu Heo0xo
IIpuBOAUTHL YHCIIOBE
HaTYpaJIbHBIM I0Ka3a
CTEIEHU U MOKa3aTels

Buaa a’t (a — moboe |
YHCJIO) C ONOPOH Ha CI
IToHuMarts cMmbICT 3:
AecATHYHBIX Apodeit
peaJibHbIX CUTYalHs
IIpuMeHsiTH  IpU3H
MHOKUTEIMHATYPAJIbE
Pemate mpocreiiin
IIPOIIOPLIMH,

Ha HaXOXJEHHE Apoo]
no e¢ apobu (mpor
COCTaBJIsACT OJHA I
pa3ouparb, OIEHME
PELIEHUI TEKCTOBBIX 3
Pacno3HaBath u 00
MPSIMO  TIPOTIOPIIHMOHAT
3aBUCUMOCTH MEXIY
9TUX 3aBHCHUMOCTEH H
MPEMETOB.

Pemate npocrelimue
Ha  apodu, mpo!
NMPONOPUHOHATIBHOCT

AJiredpanyeckue
BbIPasKeHHU S

bykBenHbIe BelpaxkeHnus. Ilepemennsie. JlomycTrmblie
3HAYCHUAIEPEMEHHBIX. DOPMYIIBL.

OBaazerb Ha
TEPMHHOJIOTUEH U CHU




(27 v)

[IpeoOpazoBanre OyKBEHHBIX BBIPOKECHHM, PACKPBITHE
CKOOOKH MpUBEIEHUE MTOJOOHBIX CIIAaracMbIX.
CBolCTBa CTENEHH C HATYPAJIbHBIM MTOKA3aTEIEM.
Mmuorounensl.  CroxeHue, BBIYUTAHUE,
MHOTOYJICHOB.

Dopmyisl COKpPAILlEHHOTO YMHOKCHHS.
PaznoxxeHne MHOro4JI€HOB HA MHOYKUTEIIH.

YMHOXEHHE

OCBOCHUSA yueOHOTO M
Haxonuths 3HaueHUs
3HAYCHUAX OYKB; BBIII(
BuinoaHaTs  11peod
MHOT'OYJIEH IPUBEICHY
CKOOOK.

BBINOIHATL  YMHOX
MHOTOYJICHa Ha MHOT
CyMMBl U KBajpara
UH(POPMALIHIO.
OcyuiecTBAATH pasi
MyTEM  BBIHECEHUS
npuMeHeHus  (Gopmy
COKpAILIEHHOTO  YMH(
UH(POPMALIHIO.
IpumensTy 1mpeodp
pa3IMuYHBbIX 3a/a4 W3
pealbHOM MPaKTUKHU.
3HAKOMHUTBCS € UCTO!

YpaBHenust
U HepaBeHCTBA
(20 v)

VYpaBHeHue, mpaBuiIa  NpPeoOpa3oBaHUS
PaBHOCUJIBHOCTh YPaBHEHUU.

JIuneliHoe ypaBHEHHE ¢ OJHOU TEPEMEHHOMN
IIEPEMEHHOM, pELICHUE JIMHENHBIX YPaBHEHU.
Pemenue 3aauc nomMoIp0 ypaBHEHUH.
Jlunetinoe ypagnenue ¢ 08yMs NEPeMEHHbLIMU U €20 SPAPUK.
Cucrema  1ByX JIMHEWHBIX  YpaBHEHUHM €  JByM:A
IIEPEMEHHBIMM.

Pemenne cucreM ypaBHEHHUH CIOCOOOM TMOACTAaHOBKU U
CIIOCOOOM CIIOKEHHUS.

YpaBHCHU,

Pemiarr, nuHeiiHOE
NpUMeHssI PaBuJa
paBHOCUIIBHOMYEMY O

IIpoBepsTs,
YPaBHEHHS.
IoxOoupars npumep!
JIMHEHHOTO yPaBHEHUS
CTpouTh B KOOpIUE
YpaBHEHHUS C JIByMs
UCIIOJIb30BAaHUEM CMB!
NPUBOIUTH IPUMeEpPh
Haxoaurtes peumenue
JBYMsI TI€PEMEHHBIMI
JNENUCTBHM.
CocTaBiasiTh U pemia
II0 YCIIOBUIO 3a/1auH,
KOHTEKCTOM 3a/1au
BOIIPOCHBIN IJIaH.

SABJICT




M 00001IeHHEe
(6 9)

Kjacca, 0000IIIeHHe 3HAHUI.

Koopaunarein Koopaunara Touku Ha npsiMoid. YncaoBbIe TPOMEKYTKH. HN3o6paxkaTs Ha
rpaduxu. PaccrosiHne Mexay 1ByMsl TOUKaMH KOOPAUHATHOW MPSMOM COOTBETCTBYIOIINE 34
Oyuknum (24 4) [IpsamoyrosbHas cucTeMa KOOPAUHAT Ha MIJIOCKOCTH. WHTEPBAJIbL; 3aIIACHIBA
[Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyTaMH. OTMeuyaTs B KOOpPAM)
Yrenue rpaguKOB PeabHBIX3aBUCUMOCTEH. KOOpHATaM, CTPOHT
[oustue pyuxuuu. I'paduk GyHKmM. 3a/laHHBIX ‘bUOpMyHaM]
CaoiicTBa (pyHKIMIA. J120OpaTOpHi.
JluneiHas GyHKLHS. HpI/IMeHﬂTbj H3y4ar
[Toctpoenue rpaduka JIMHEHHON )YHKIHH. rpapudeckuid oo
Tpaduk Gynkimm y = kx + b. pa3HOO0pa3HOMKU3HE
OcBauBath Ha 03
OBJIaJIeBaTh()YHKIIMOH
Pacno3naBarb  JIMH¢
ONMCBLIBATH €€ CBO
ko3 durueHToB k£ u
QITOPUTM IMPaBUIIA).
Crpouts rpadguku 1
b
Hcnoab3oBaTh HUPPOT
(bYHKIUI 1 U3ydeHUS U
[IpuBOUTE TPUMEPBHI 1
poleccax U sIBJICHUSIX.
IToBTOpEHUE IToBTOpEHNHE OCHOBHBIX MOHATUM U METOLOB Kypca 7 BuiOupatb, npumer

BBIUMCIICHHUH, TIpeol
ypaBHEHUH TTPH HEOOX
OcyuecTBIATh CaMC
U CAMOIIPOBEPKY P
npeoOpa3oBaHuid, OC
Pemarts npocreiimmue
NPUMEHSATH MaTeMaT
3a/a4 U3 JPYrHX Ip
Pemrate mpocrenmu
BBIOMPATH CIIOCOOBI |

...KTII?



8 KJIACC (ue menee 102 u)

Ha3zBpanue
pasnesa (TemMbl)
Kypca (4uciio

OcHoBHoOe coaepkaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTH oﬁyqaloumxca

yucer.
ApudmeTnueckuii KBaJpaTHbIA KOPEHb.

4acoB)
Yucaa u KBanpatuslii kopeHb u3 uncna. [lonamue 00 @opmyMpoBaTh oOmNpeleleHHe KBAaJPaTHOTO KOPHS U3
BbIYNCJIEHHS. uppayuonaibHomuucie. [Jecamuunvie npubIudsCceHus gucia,  apuMETUYECKOro  KBagpaTHOTO  KOPHA  IpH
KBaapatnsbie UppayUOHAIbHbIX YUCEl. HEOOXOAMMOCTH C BU3YaIbHOM OMOPOH.
KOpHH Heticmeumenvhule uucna. Cpagnenue 0eticmeumensHvlx IIpuMeHATH onepanuio H3BICYEHUS KBAaJAPATHOIO KOPHSA

us3




(15 u)

YpaBHEHHE BUIA X° = 4.
CaolicTBa aprupMeTHIECKHIX
[IpeoOpa3zoBanue YHCIOBBIX
KBaJpaTHBIC KOPHHU.

KBaJIpaTHBIX KOpHEH.

BBIPAKCHUH,

COZIepIKAIIUX

qucia, HCNOAb3Ysl IPU HEOOXOTUMOCTH KAJbKYJIATOP.
OunenuBaTh KBaJpaTHbIE KOPHU ILEJIBIMM YHUCIAMH H
JECATUYHBIMH JPOOSMHU.

CpaBHUBAaTL M  YNOPSAOYMBATH  PALMOHAIBHBIE U
UppallMOHANIbHBIE  4YMCJa,  3alHdCaHHble C  MOMOIIBIO
KBaJpaTHBIX KOPHEH Mpu HEOOXOAMMOCTH C HANpaBIISIONICH
IIOMOUIBIO.

HccaenoBaty ypaBHEHHE 2= @, HaXOAWTb TOYHBIE U
npuOIKEHHBIE KOpHU 1Tpu a@ > 0.

HccnenoBary cBOMCTBAa KBaJpaTHBIX KOPHEH, IPOBOAS
YHUCJIOBBIE DKCIIEPUMEHTHI C HCIIOJIB30BAHUEM KaJIbKYJISATOpA
(KOMIIBIOTEPA).

IlpuMeHaTs CcBOMCTBA apu(MeTHYECKHMX KOpHeH s
npeodpPa3oBaHUA BbIPAKEHUI.

BbinosHATL mnpocreiilmiue npeodpa3oBaHMA BbIPAKEHUH,
CoZIepKalIMX KBaJpaTHblE KOPHU. BhIpakaTh NEpEeMEHHbBIE U3
reOMETPHUECKUX U (PU3NIECKUX (HOPMYIT ITPH HEOOXOTUMOCTH
C OIIOPOM Ha MPaBUIIO.

BeruncasarTs 3HAYEHHUd BBIPAKECHUH, coJepaKalmx
KBaJIpaTHbIE ~ KOPHH, MCHOJNB3Ys HpU  HEOOXOAMMOCTH
KQJIBKYJIATOP.

HUcnoab3oBare B XOJAe pelleHUs 3agad dIIEMEHTapHbIE
NPEJCTaBICHUS, CBSI3aHHbIE C MPUOIMKEHHBIMU 3HAUYECHUSIMU
BEIINYMH.

3HAKOMUTHCS C UICTOPUEH PAa3BUTHSI MAaTEeMATHKH.




Yuciaa n
BBIYHCJICHHS.
Crenennc neJabIM
nokaszartejieM
(79)

Crenens c 1esbM oka3zaresnieM. CTaHaapTHas 3aluch YKCIa.

Pa3meprl 00bEKTOB OKpYkKaroIIero Mupa (0T 3JeMEHTapHbIX
YaCTHUIl 10 KOCMUYECKHX 00BEKTOB), JNIUTEIHHOCTh
MIPOLIECCOBB OKPY’KaIOILEM MUDE.

CBolicTBa CTENIEHHU C LIEJIBIM [T0KA3aTEIEM.

®opMyJIMpOBaTh  ONpeJeJieHHe CTEIEHM C  LEIbIM
nokasareneM(Ipu HeoOXOAUMOCTH 110 BU3YaJIbHOI O1ope).
IIpeacraBasiTh 3anuMch OONBIIMX W MaJbIX YHCENT B
CTaH/apTHOMBH/IE.

CpaBHuBaTBL uyuClIa U  BEJIWYUHBI, 3alMCAHHBIE C
UCIIOJIb30BaHuEM crenenu 10.

Hcnonb3oBatrh 3amuch 4ucel B CTAaHIAPTHOM BUJAE JUIS
BBIPQKEHUS Pa3MEPOB OOBEKTOB, JITUTEIBHOCTH MPOLIECCOB B
OKpPY>KAIOIIEM MHUDE.

®opmyIMpOBaTh, 3aNMCHIBATH B CHMBOJIHYecKO ¢opme
1 WJLIIOCTPUPOBATh NMPUMEPAMH CBOMCTBA CTENEHHU C 1IEJIbIM
nmokazatesieM (IMpU  HEOOXOAMMOCTH C  HCIOJIb30BaHUEM
BU3YaJbHOU OMOPHI).

IIpumensiTe cBoiicTBa cTeneHu s npeoOpa3oBaHUs
BBIPOKEHMM, COAEPIKALIUX CTENEHU C LEJIbIM MOKa3aTeleM ¢
UCTIOJIB30BAaHUEM CHpaBOYHOW wH(popManuu. BbINOJHATH
AEMCTBHMSA C YWCIAMH, 3alMCAaHHBIMU B CTaHJIAPTHOM BHJIE
(YMHOK€HUE, JIeJICHNE, BO3BE/ICHUE B CTEIIEHb).

Auaredpanvyeckue
BbIPasKeHUSI.
KBaapartnsblii
TPEXYJIeH

()

KBanpatsslii TpéxwieH. Pa3noxxeHne KBagpaTHOTO
TPEXWICHAHA MHOXKUTEIIH.

PacnosHaBarhe  KBaJpaTHBI  TPEXWIEH, YCTaHABIMBAThb
BO3MO’KHOCTB €I0 Pa3JI0KEHHsI HA MHOKUTEIH.
PackinaapiBaTh Ha MHOKHUTEJNM KBAJAPAaTHBIA TPEXUWIEH C
HEOTPUIATENbHBIM JAUCKPUMUHAHTOM TPU HEOOXOAMMOCTH C
OINOPOI Ha AJITOPUTM MTPABHIIA.




Adaredpandeckune | AusreOpanyeckas IpOOb. HomycTtumbie 3HaueHUs | 3anuchbIBaTh aNreOpanyecKue BHIPAKCHHS.
BbIPAKEHUSI. MEPEMEHHBIX, BXOJAAIIUX B alreOpandecKkue BBIPAKCHHUS. HaxoxuThb 06IACTE OTIpeIeIeHHs PAIHOHANEHOTO
Adareopanyeckasi | OcHOBHOe CBOMWCTBO anredpanueckoi Ipodu. CokpalieHue BLIPAKEHNSL.
Apoodb npoGeid. BbINOJHATH YHCIIOBBIC TTOICTAHOBKH M BHIYHCJISTH 3HAUCHUE
(159) Cnoxenue, BLIYMTAHNE,  YMHOXKEHME M JEIEHHE | 1506y B TOM 4HCIIE C IOMOLIBIO KATbKYJIATOPA.
anrebpanuecknx  jpodeii. TIpeobpasosanue BHIPKEHUH, | @opmyaHpoBaTH OCHOBHOE CBOHCTBO AMreGpANUecKoil IpobH
CONEpIKAIINX anredpanteckue APooH. ¥ IPUMEHATh €ro I IPeoOpa3oBaHus Apooeii.
BbinoJHATL JgeiicTBUSI ¢ anreOpandyeckuMH IpoOsiMU TpU
HEOOXOJUMOCTH C Hampasisioueil nomompo. [IpumeHsTH
peoOpa3oBaHUs BHIPAKEHUN TS peLIeHHs 3a/1a4.
Boipa:kate mnepeMeHHble U3 Qopmyn  (puzmueckux,
TE€OMETPUUYECKUX, OIHUCHIBAIOIIMX OBITOBBIE CHUTYyAIlMH) TPHU
HE00XOJMMOCTH C HANPaBJISIOLIEH OMOILBIO.
YpaBHeHnus KBanpatHoe ypaBHeHue. HenonHoe kBajgpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIC ypaBHCHHUS.
U HepaBeHCTBA. ®opmyJia KOpHER KBaApaTHOTO ypaBHeHUs. eopema Buema. | 3anucbiBath (OPMYJy KOpHEHl KBaJIpaTHOrO YpaBHEHUS,
KBaapaTHbie Pemienue ypaBHeHuU, CBOAAIIMXCS K KBAIPATHBIM. peliaTh KBaJpaTHble YPABHEHUsI — TOJHBIC U HETOIHbIE (C
YPaBHEHUA [IpocretimuenpoOHO-palliOHATBHBIC YPABHEHUS. MCIIO0JIb30BAaHUEM CIIPABOYHON MH(POpMALIUN).
(154) Pemennie TEKCTOBBIX 3aJay C  TOMOIIBIO0 KBAAPATHBIX IIpoBoauts npocreiimue uccsae10BAHUA

KBaapPaTHBIX




YPaBHEHUM.

YPaBHEHUM.

Pemiate ypaBHeHMsl, cCBOJAUIMECS K KBagpaTHBIM, C
MTOMOIIIBIO MPeoOpa3oBaHUi M 3aMEHOMN IEPEMEHHOM C OMOpOi
Ha aJrOpUTMIIpaBUIIA.

Habawaath W aHAJIM3UPOBATH CBI3b MEXIY KOPHSMU U
K03 pUIHEeHTaMU KBaJPAaTHOTO YPaBHEHUSI.
Ilpumensamo meopemy Buema onst
3a0ay (¢ ucnonvb308aHuem oopaya).

Pemiath TekcTOBBIE 3aJa4M anreOpanyecKuM CIOCOOOM:
MIEPEXOJIUTh OT CIOBECHOH (hOPMYIHMPOBKH YCIIOBHUS 33aJa4d K
anreObpanveckor MOAeNu MyTEM COCTaBJICHHs ypaBHEHUS (IIpu
HEOOXOAMMOCTH C HaIpaBJSIONIEd IOMOINbBIO); pelaTh
COCTaBIICHHOE ypaBHEHHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMHTBCSI ¢ HMCTOPUEH Pa3BUTHS aITreOpEHI.

peuienus

YpaBHeHus JluneiiHoe ypaBHEHME C ABYMs IEPEMEHHBIMH, €ro rpaduk, | Pacmo3HaBaTh JTWHEHHBIC ypaBHEHUS C IBYMS IIEPEMEHHBIMH.
U HepPaBeHCTBA. IIPUMEPBHI PELLIEHUS YPABHEHUH B LIEJIBIX YUCIIAX. Ctpouthb rpaduky JTUHEHHBIX YpaBHCHHA, B TOM YHCIC
Cucrembl Pemenue cucreM IBYyX JMHEHHBIX YypaBHEHWUH C JABYMs | MCHOJIB3Yy WHU(POBbIe pecypchbl (TP HEOOXOAMMOCTH C
YPaBHEHUM NEepEMEHHBIMH. [IpUMephl pEIICHUsT CHUCTEM HEJIMHEHHBIX | OMOpOW Ha alrOpUTM YUeOHBIX JAEHCTBHM).
(13 v) YpPaBHEHUH C IBYMsI IEPEMEHHBIMH. Pasziuyares napansenpHble U MEPECEKAOIUECs MPSIMBIE T10
I'paghuueckas  unmepnpemayus  ypasHenwus ¢  08yMA | UXYPABHEHUSIM.
nepemMeHHbIMU U CUCTEM YPABHEHUL C 08YMsl NePeMEHHbIMU. Pemars cucremMbl JBYX JIMHEWHBIX YPaBHEHUW C JIBYMs
Pelienue TeKCTOBBIX 3a7a4 € IOMOLIBIO CUCTEM YPAaBHEHUM. MEPEMEHHBIMU MOJICTAHOBKOMN U CIIOKEHUEM.
Pemiars npocreiimime CUCTEMBI, B KOTOPBIX OJHO U3
YpaBHEHUI HE SIBIISETCS JIMHEWHBIM MPU HEOOXOIUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.
Ilpueooums cpaghuueckyro unmepnpemayuio peuieHus
VPa8HeHUsi ¢ O08YMS NEPEeMEeHHbIMU U CUCMEM YPAGHEeHULl C
08yMsANEepeMeHHbIMU.
Pemath TekcTOBBIE 3a1a4M AITEOpPANIECKUM CITOCOOOM.
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOWCTBA. ®opMyIMPOBATH  CBOMCTBA YHCIIOBBIX HEPABEHCTB,

H HEPABCHCTBA.

HepaBenctBo ¢ oaHOM niepeMeHHoil. JInHeiiHbie
HEpPAaBEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPAMHATHOW MPSMOM.




HepaBencrBa OJIHOU TMepeMeHHOU U ux pemieHue. CUCTeMbl JTUHEHHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJJTHOM IIEPEMEHHOM U UX PELIEHUE. Pemarsb nuHElHBIE HEpaBEHCTBA C OJHOM MEPEMEHHOM,
N300paxeHne pemeHus: JMHEHHOro HepaBEHCTBA U UX n300paxkaTh pelIeHNE HEPABEHCTBA Ha YMCIIOBOM NPSAMOIA.
CHCTEMHA YUCJIOBOM MIPSMOM. Pemath cucTemMbl JMHEHHBIX HEPAaBEHCTB, H300paxaTh
pellleHrue CHCTeMbl HEPaBEHCTB HA YHMCJIOBOM MPSAMOW Ipu
HEOOXOAMMOCTHC BU3YaJIbHOM OMOPOH.
DyHKIHUH. [Tonstue ¢ynkuuu. O6IacTb ONMpenesNeHUs] U MHOMXKECTBO Hcnonb3oBaTh  (QYHKIHOHATBHYIO  TEPMHHOJOTHIO H
OcHoOBHBIE 3HaueHu# QyHkun. CriocoOsl 3a1anus QyHKIUH. CHMBOJIHKY.

noHATHA (5 4)

I'paduk pynkuuu. CpoiicTBa GYHKIMU, UX OTOOpaKEHHE
Harpaguke.

BorunciasaTs 3HaueHusi GyHKIuUi, 3agaHHBIX (Qopmyramu
(npu HEOOXOAMMOCTH UCIIOJIb30BaTh KaJIbKYJIATOD);
COCTABJISITH TA0JIMIbI 3HAYEHUH QYHKITUH.

CtpouTh N0 TOYKaM rpadpuku GyHKIHA.

OnuceiBaTh cBoiicTBa (YHKIMU HA OCHOBE €€ rpaduuecKoro
MpEJICTaBICHUs] TpPU HEOOXOJUMOCTH C HaNpaBIsOLIEH
MTOMOILBIO.
HUcnonb3oBars
CUMBOJIHKY.
HccaenoBaty npumepsbl rpaduKoB, OTPAKAOIINX pPeabHBIC
npoueccsl U sBieHUs. [IpuBOAMTH MpUMeEPHI MPOILIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOWCTBaMH.

HUcnoan3oBatb KOMIIbIOTEPHbIE NMPorpamMMsblI TUTST
MOCTPOCHUATPAPUKOB PYHKIMI U U3YUEHHSI UX CBOWCTB

(I)YHKI_[I/IOHaJ'IBHy'I-O TEPMHUHOJIOTI'HIO H

DOyHKIUH.
YuciioBbie
bynxuun (9 4)

Yrenne u mocTpoeHHe TIpaduKoB (QYHKLIUH.

[TpumepbirpadukoB GyHKINH, OTpaXKAIOUIUX pPealbHbIe
HPOLIECCHI.

@OyHKUMY, ONHUCBHIBAIOLIME  NPSAMYIO U OOpaTHYIo
MPOTIOPIIMOHATIFHBIE 3aBHCUMOCTH, UX TPpadUKH.
T'unep6ona. Ipaduk Gpyskumu y = x2. -

Dynkmuu y = x%,y = x°,y =x\/x, y =% epaguueckoe

peuienue ypasHeHuti U CUCmeMm YPasHeHUlI.

Haxoauth ¢ momoumbio rpadpuka GyHKIUN 3HAUEHUE OJHOMN
M3PACCMATPUBAEMBIX BEJIMYMH 110 3HAYEHUIO IPYTOH.

B HECIIOXKHBIX cay4Jasx BbIpaKaTh (popmy.Jron
3aBHCHMOCTb MEXy BEIMYUHAMU.

OnuceiBaTh XapakTep HW3MEHEHUs OJHOM BEJIMYHMHBI B
3aBUCUMOCTH OT U3MEHEHUS IPYrou

PacnosnaBatrs Buabl u3ydaembix ¢yHkiuid. Iloka3siBaTh
CXeMATHYEeCKH IIOJIOKEHUE Ha KOOPAWUHATHOM IINIOCKOCTH
rpagukoB QyHKIMi BUga: y = x%, y = x°,




y=Vx y =k

Hcenonb3oBarsh GyHKIHOHANBHO-TPadUYECKUE
NpeACTABJIEHUS 1)1l PEIICHUS U UCCIICIOBAHUS YPAaBHEHUH U
CHUCTEM ypaBHEHUM.

[MpumensaTe undpoBbie pecypebl I MOCTPOCHUS
rpaguKOBPYHKITUH.

IloBTOpEHue
M 00001IeHIEe
(6 9)

[ToBTOpEHHE OCHOBHBIX TOHSATHH W METOIOB KYpCOB 7 H
8 KaccoB, 00001IEHNE 3HAHUHN.

IIpumeHATH €MOCOOBLI CPaBHEHHUS  YMCEN, BEIYMCICHUH,
peoOpa3oBaHUil BEIPAKEHUM, PEILICHUS] YpaBHEHUI.
OcyuiecTBAATE CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBHU

Y CaMOIIPOBEPKY  pe3ysibTaTa  BBIYMCIICHUH,
npeoOpa30BaHUii, TOCTPOCHUMN.
Pemars 3amaum W3  peasbHOl  KU3HH, MNPUMEHSATH

MATCMAaTUYCCKHUEC 3HAaHMA JI1 PCHICHHA 3aaad U3
APYyrux npeamMeToB.

Pemath TEKCTOBLIE 3ala4M, CpaBHUBATh, BblﬁHpaTb
CI0COOBI PCIICHUA 3a1a9H.

...KTII?




9 KJIACC (ue menee 102 u)

Ha3zBpanue
pa3aeJia (TeMbl)
Kypca (4uciao

OcHoBHOe coepxaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTHA oﬁyqaloumxca

4acoB)
Yucaa u PaunonaneHble uncna, uppayuonanvhsie uucia, Koneynvle u | Pa3BHBaTh TPeACTABJIEHMS O YHCIAaX: OT MHOXKECTBA
BBIYMCJICHUS. beckoneunvie oecsamuyHble opoou. MHnooicecmseo | HaTypalbHBIX YUCEI A0 MHOXKECTBA JIEHCTBUTEIBHBIX YHCEIL.
JlelicTBUTEIbHBIE | Oelicmeumenvubix uucen, Oelcmseumenvhvle uucia Kak | O3HAKOMHTBLCS c BO3MOYXHOCTBIO TIPEICTABIICHUS
qyucaa beckoHeuHvle decamuyHvle Opoou. Bzaumno 00HoO3HAUHOE IEUCTBUTEIILHOIO YMCIa KaKk OECKOHEUYHON JIECATUYHOMN
9 9) coomeemcmeue mexncdy Mmodcecmeom  Oesicmeumensipix | APOON, NPUMEHSTH NECATHYHbIC MPAOIIKCHHS

quceiau MHoMHcecmeom modekK KoopduHamHoﬁ l’lp}lJI/IOZZ

Cpasnenue Oelicmeumenvuvix — yucen, apugpmemuyeckue
oelicmausl ¢ 0eliCmeumenbHblMU YUCIamu.
[TpubnmxEénnoe 3HaYEeHHE BEJIMYMHBI, TOYHOCTb

npubmkenus. Okpyrinenue uucen. [Ipukuaka U oreHka
pe3yJIbTaTOB BHIYMCIICHHIA.

palrOHAJIBHBIX U UPpalluOHAJIIBHBIX YUCCII.

3anucu3amb, cpasHueamb u ynopﬂoolmeamb
oelicmeumelibHble YUcd.
BI)IHOJIHHTL, coucTass YCTHBIC W IIHMCBMCHHBIC HpI/IéMBI,

apudgmMeTnyecKkue IeMCTBUS C PaAlUOHAIBHBIMH YHCIIAMH;
HAXOJAHUTh 3HAUYEHUS CTEICHEH C IEJBbIMU IOoKa3aTeJIIMH H
KOPHEU; BBIYUCJISATH 3HAYCHHS YUCIOBBIX BBIPAKECHUH.
Hoayunths mpeacraBjieHHe O 3HAYUMOCTH JEHCTBUTEIbHBIX
YuCes B MPAKTUYECKOU eI TEIbHOCTH YEIOBEKA.
AHAU3MPOBATh U JeJAaTh BBIBOABI (IIOCJI€ COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUONVIKEHHS TeHCTBUTEIBHOTO YnCia
P PEILLICHUH 3a/1a4.

OKpyrifTh JACHCTBUTEIBHBIC YUCIIA, BHIMOJHIATh NPUKHAKY
pe3yibTaTa BBIUMCICHUM, ONEHKY 3HAYeHUl YHCIOBBIX
BBIPAKCHU.

3HaKOMUTBHCS C UCTOPUEH Pa3BUTHUSI MATEMATHKH.




YpaBHeHus

H HePpaBeHCTBA.
YpaBHeHus c
OTHOM

JIuneitHoe ypaBHeHue. Pemenrue ypaBHEHUN, CBOISIIUXCS K
JIMHEVHBIM.

KBangpatHoe ypaBHeHue. Pelienne ypaBHEHUH,
CBOJISIIIMXCSIK KBAJApaTHBIM. BUKBaipaTHbIC ypaBHEHUS.

OcBauBaTh, 3aMOMHMHATH W MPHUMEHATH TrpaduYecKue
MeTOAbl NIPU PEIICHUH YPAaBHEHU, HEPABEHCTB U UX CHCTEM
(mpu HEOOXOIUMOCTH C OINOPOM Ha QJITOPUTM YUYEOHBIX
JICUCTBUM ).

nepeMeHHOM Ilpumepvl pewenusi ypasHenuti mpemvel u yemeépmoi | Pacmo3HaBaTh 1elbIe U APOOHBIC YPABHCHHUS.
(14 9) cmeneHell pazioiceHueM Ha MHOMCUMEIU. Pemars JiMHeliHbIe M KBaJpaTHbIe YPABHEHUSI, YPABHCHHUS,
Pemenne qpo6HO-palinoHaNbHBIX ypaBHEHUH. Pemienne CBOJSIIMECS K HHUM, IMPOCTEHIINe IpOOHO-pallMOHAIbHbBIE
TEKCTOBBIX 33724 AIreOpanIecKuM METOIOM. YpaBHEHUS.
IIpennaratb BO3MOXKHBIE CIIOCOOBI pPEIIEHUS TEKCTOBBIX
3a1a4, 00Cy:K1aTh UX U PelIaTh TEKCTOBBIC 33/1a4l Pa3HBIMU
crocobamu.
3HAKOMHTBCS ¢ MCTOPHUEH Pa3BUTHS MATEMATUKU
YpaBHeHnust JluneliHOe ypaBHEHHUE C IBYMs IEPEMEHHBIMU U ero rpaduk. | OcBamBaTh W NPUMEHSITh TPUEMBI PEIIICHUS CUCTEMBI JBYX

H HEpaBCHCTBA.

Cucrema JIByX JTMHEWHBIX YpPaBHEHUN C JBYMsI IEPEMEHHBIMU
u

JUHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU U CHCTEMBI
JBYX

CucremMnl
YPaBHeHUi

(14 v)

eé pemleHue. Pemenne cucrteM IByX YpaBHEHMi, OJHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOM CTEIECHH.
['paduueckas MHTEpIIpEeTALUS CUCTEMBI YPAaBHEHUH C IBYMS
NEPEMCHHBIMHU.

Permienue TeKCTOBBIX 3a7a4 aaredpandyeckuM crocoooMm.

YpPaBHEHUN, B KOTOPBIX OJHO YPaBHCHUE HE SBISETCA
JUHEHHBIM(IIO BU3YaJIbHOU OMOPE).

Hcnoab3oBaTh (byHKIHOHATBHO-Tpaduueckue
NIPEICTAaBIICHUS ISl pellleHHus] M MCCJIeI0BAHUS YPaBHEHUI U
CHCTEM.

AHaTU3MpOBaTH TEKCThI 3ajaad, pemiaTb 175
anreOpanyeckuM CIocOOOM: MepexXoAuTh OT CIIOBECHOM
(GOpMYITUPOBKU YCIIOBUS 33/1aud K aireOpanveckoil Mojenu

IMyTEM  COCTABJIEHUS  CUCTEMBl YPAaBHEHM;  pelaThb
COCTaBJIEHHYI0 CHCTEMY YypaBHEHUI; HHTepHpeTHPOBATH
pe3yJIbTar.

3HAKOMHTBCS ¢ HCTOPHEH PA3BUTHs MATEMATHKHU




YpaBHeHus
U HePpaBeHCTBA.
HepaBencrBa (16

4)

YucnoBble HEPABEHCTBA U X CBOMCTRBA.

JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX
pemienne. CUCTEMBbI JIMHEHHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHON U HMXpELICHUE.

KBagpaTHbie HEpaBEeHCTBA U UX PEIICHUE.
['padmyeckass wHTEpHpeTanus  HEPABEHCTB
HEPABEHCTB C JIByMs IEPEMEHHBIMU.

n CUCTEM

Yurarh, 3anMCHIBATH, NOHHUMATh, HHTEPIPETHPOBATH
HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
BbInoaHATL 1peoOpa3oBaHUs HEPABEHCTB, UCHOJIb30BATH
JUIANIpeoOpa3oBaHMs CBOMCTBA YUCIIOBBIX HEPABEHCTB.
Pacno3naBaTh NTMHEIHbBIE U KBaIpaTHbIC HEPABEHCTBA.
Pemiare 7uHEHHBIE HEPABEHCTBA, CHUCTEMBbI JIMHEHHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINX KBAJPAaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATH [10TyUECHHbIE
peleHus.

H300paxkaTh pelieHre HEPAaBEHCTBA U CUCTEMbl HEPABEHCTB
HA4YMCI0BOU IIPSIMOH, 3alMChbIBATh DEIICHUE
c IIOMOIIBIO CUMBOJIOB.

PemaTth KBazpaTHbIE HEPABEHCTBA, MCIIOJNB3YS TpaduuecKue
IIPEICTaBICHHUSA.

OcBauBaTh M NPHMEHATH HEPABEHCTBA IIPU PELUICHUU
Pa3JIMYHBIX 33/1a4, B TOM YHUCIIE IPAKTUKO-OPUEHTUPOBAHHBIX.

DOynkuun(16 1)

KBanparnunast ¢yHkims, e€ rpaguk u CBOWCTBA.
[Tapabosa,koopAMHATHI BEPIIMHBI TApadO0IIbI, OCh
CUMMETpUHU NapaboJIbI.

CreneHHble QYHKIMH C HATYypalbHBIMU ITOKa3aTesIMuU 2 U 3,
uXrpaduku U CBOMCTBA.
Ipaduxu Gynkumii: y =kx,y = kx + b,,y = ax’,y = ax’,

<

=Vxy =k

8

Pacno3znaBathb BU/JIBI M3y4aeMbIX byHKIU;
WLITKCTPUPOBATH cXeMaTHYeCKH, 00BSICHATD
pacrmoyioKeHHE Ha KOOPJAMHATHOW TUIOCKOCTH TpaduKoB

dyukuuii Buna: y = kx,y = kx + b,,y =ax?, b =
ax?,

y = Vx, ¥y = B 3aBHCHMOCTM OT 3HA4yeHMit
K03 PUIINEHTOB;

X

OIMCHIBATH X CBOWMCTBA.




Pacno3HaBaTh KBaJpaTHUHYIO QYHKIHIO 11O hopMmyIie.
I[puBoAMTL MNPUMeEPHI KBAJAPATUYHBIX 3aBUCUMOCTEH U3
[peaIbHOM JKU3HH, (PU3UKH, TECOMETPHH.

BoisiBaAsSITH 1 0000111aTh 0OCOOEHHOCTH TpaduKa KBaapaTHIHON
Gyaxmn y = ax’> + bx + ¢ (UpM HEOOXOAUMOCTH C
HAIPABJIAIOIIEH TOMOIIBIO).

CTpouTh 1 N300pakKaTh CXeMaTHYECKH IPapHKH KBaJPATHYHBIX
(yHKIMiL, 3a0aHHBIX pOpMyIaMu BUAA Y = ax’, y = ax’ + q, ¥
= a(x + p)*, y = ax’ + bx + ¢ (Ipu HeoOXOIMMOCTH CBU3YalbHOM
OTIOpOiN).

AHAJTU3NPOBATH U MPUMEHSTH CBOMCTBA U3YUYCHHBIX (QYHKIIUIA
IUIS MX TOCTPOCHHS, B TOM YHCJIE C IOMOIIbIO IUPPOBBIX

[PECYPCOB.

YuciaoBble
noCJIe0BaTEIbHO
cTH

(15 4)

[ToHsATHE YKCTIOBO MOCIEN0BATEIBLHOCTH.

3amanne MOCIeNOBaTEeIbHOCTH PEKyppeHTHOU (opMyioi u
bopMyI0# n-T0 uieHa.

ApudmeTrnueckas 1 reoOMeTpUYECKasi IPOrpeccuu.

®opMyIibl #-TO 4YjeHa apu(PMETHUEeCKOM U reoMeTpHuYecKon
POTpPeCcCUil,CyMMBbI IEPBBIX /1 YIICHOB.

H3o0pasicenue unenos apugpmemuueckoli u ceomempuyecKoll
npocpecculi mouKamu Ha KOOPOUHAMHOL NIOCKOCTU.
Jluneunviii u  OKCNOHEHYUATIbHBIU

pocm.Crodicuvie npoyenmai.

OcBauBath 1 NMPUMEHATDb MHIACKCHEBIC 0603Ha‘leHI/I$I, CTPOMTH
pe€4eBbi€ BbICKA3bIBAHUA C HCIIOJIB30BAHUEM TCPMHHOJIOI'UH,
CBSI3aHHOH C MOHSTHUEM IIOCICIOBATCILHOCTH.

AHaJII/I3I/lp0BaTb (I)OpMy.]'Iy n-ro 4jic€Ha II0CJICA0BaATCIIbHOCTH

WU PEKYPpEeHTHYI0 (QOopMylTy M  BBIYHCAATH  YJICHBI
MOCNEAOBATENbHOCTEH,  3aJaHHBIX  OTUMHU  (OpPMYJIaMHU.
YcranaBiauBatb 3aKOHOMEPHOCTH B MTOCTPOCHUH

IIOCJIEZI0BATEIBHOCTH, €CJIM BBIIMCAHBI NIEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3naBatp  apupMeTHUeCKyl0 U
MPOTPECCUU MPH pa3HBIX Croco0ax 3aaHMsl.
Pemars 3amaun c ucnonb3oBaHueM (GOpMyJT #-TO  4ieHa
apu(METUYECKOH U TIeOMETPUYECKOM MPOrpeccuil, CyMMBI
MIEPBBIX /1 YWICHOB C ONOPON Ha CIIPABOYHYIO HH(OPMAIIHIO.

TCOMETPHUICCKYIO

H3o00pasicamy  uneHvl nOC1e008AMENbHOCMU  MOYKAMU HA
KOOPOUHAMHOUL NJIOCKOCTU.
PaccmaTrpuBare npuMepsl NpOLECCOB M ABJEHUN U3

peaIbHOM  KM3HHM,  WUIIOCTPUPYIOLUIME  HU3MEHEHHE B
apu(MeTHYECKON IPOTrpecCuu, B FreOMETPUUECKOM MPOrpeccuH;

uzobpaxcamo




coomeemcmayouue 3a8UCUMOCU 2PpAPUYECcKU.

PemiaTte mpocTeiiliMe 3aaa4yM, CBS3aHHBIC C YHUCIOBBIMH
MOCJIEI0BATEIbHOCTAMU, B TOM YHCJIE 3aJaud M3 peabHOU
KH3HH  C  WCIOJNB30BAaHMEM  IUQPPOBBIX  TEXHOJIOTHIA
(3JIEKTPOHHBIX TA0HII, TPAPUIECKOTO KAIBKYJIATOPA U T.I1.).
Pewiams 3a0auu Ha COJHCHbIE NPOYEHMbL, 8 MOM YlUCTe 3a0ayu
U3 peanbHOU NPAKMUKU (C UCNOIb308AHUEM KATbKYIAMOPA).
3HAKOMHUTHCS ¢ HCTOPUE Pa3BUTHS MATEMATHKH.

IToBTOpEHme,
00001IEHME,
cucTeMaTH3aAIus
3HAHMH

(18 )

Yucaa U BBIYHMCIEHUs (3alUCh, CPABHEHHE, IEHCTBHUS C
JCHCTBUTEIILHBIMU YHCIIAMH, YUCIIOBAs MPSIMasi; MPOICHTHI,
OTHOILICHUSI, TIPOMOPLUHU; OKPYIJIEHHE, TMPHUOJIIKEHHE,
OIICHKA; pEIIEHUE TEKCTOBBIX 3aJad apu(PMEeTHUECKUM
crocoOom).

AJiredpanyeckue BbIpaKeHHsI (mpeobpazoBaHme
anreOpandecKuX BBIPAKEHUH, JOIYCTUMBIC 3HAYCHHUS).
@OyHknuU (IOCTPOSHHUE, CBOMCTBA M3YYCHHBIX (YHKIIHIA;
rpaduyueckoe pelieHne ypaBHeHUH U UX CUCTEM).

OnepupoBarh NOHATHSIMH: MHOKECTBO, [TIOJMHOKECTBO,
oTepanuy HaJl MHOXXECTBAMH; MCIOJIB30BaTh rpaduyeckoe
IIPEACTABICHUE MHOXKECTB ISl OIIMCAHUs PEAIbHBIX IIPOLIECCOB
USBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX YUeOHBIX
IIPEAMETOB.

AKTyaJII/I3l/Ip0BaTI) TCEPMHUHOJIOIUIO U OCHOBHBIC }IeﬁCTBHH,
CBA3BAHHDBIC ¢ YMCJIAaMU: HATYpaJIbHOC YHCIIO0, ITIPOCTOE U
COCTaBHOC 4YHCia, ACIMMOCTb HATYPAJIbHBIX YHUCCII,
MPU3HAKHUACIINMOCTH, IECJI0€ YUCIIO0, MOAYJIb YHCIIA,




OOBIKHOBEHHAs MJIeCATUYHAs JpOoOU, CTaHAAPTHBIA BUA
qucia, apupMETHYECKUIKBAAPATHBIN KOPEHb.

BeinoiHATL JeificTBUSA, CPAaBHMBATHL M YNOPAJ04YHMBATH
4YHUCJIa, MPEICTABIATh YHCIA HAa KOOPAWMHATHOM IPSMOM,
OKpPYIJIATb  YHCJA; BBINOJHATH NPHKHAKY H OLEHKY
pe3yJIbTaTa BEIYUCIICHUN.

PemaTts TekcToBbIE 321241 apU(YMETHUECKUM CIIOCOOOM.
Pemath npakTu4ecKkue 3a1a4M, COAEPIKaIINE IPOLICHTHI,
JI0JIN,9aCTH, BBIPAKAIOLINE 3aBUCUMOCTU: CKOPOCTh —
BpeMsi — PACCTOSHME, [ICHA — KOJMUYECTBO — CTOUMOCTb,
00BEMPabOTBl — BpeMsi — HPOU3BOAUTENBHOCTh TPY/A.
Pa3ouparn peanbHble JKU3HEHHBIC CUTyaluH,
(¢opmysMpoBaTh UX Ha A3BIKE MaTEMaTHK{, HAXOAUTH
peuieHue, IIPUMEHSA MaTE€MaTUYECKUI amnmapar,
HHTEPNPETHPOBATH PE3YJIbTaT

OnepupoBaTh NOHATUSIMM: CTEIICHb C LIEJIBIM IIOKAa3aTeleM,
apu(MeTUYECKUI KBaJpaTHbI KOpeHb, MHOTOUIEH,

anredpandeckast ApoOb, TOKIECTBO.

BbINOJIHATL OCHOBHBIE EHCTBHMA: BBIIOJIHATH PACUETHI IO
dopmynaM, mpeoOpa3oBbIBATh LEJble, APOOHO-PALMOHATIbHbIE
BHIDQKEHUS W BBIPAXEHUS C KOPHIMH, pEaJTHN30BHIBATH
pas3io)KeHHEe MHOTOUYICHAa Ha MHOXXUTENIH, B TOM YHUCIE C
UCIOJIb30BaHNuEM (OpMys Pa3HOCTH KBaJApaTOB U KBajapaTa
CYMMBI U Pa3HOCTH (C OMOPOi Ha CIPaBOYHYIO0 HH(OPMAIIHIO);
HAXOJUTh JIOMYCTHMbIC 3HAUCHHs TEPEeMEHHBIX IS JPOOHO-
palMoOHAIBHBIX BEIPAXKEHUH, KOPHEH.

MoaeaupoBaTh ¢ MOMOIIBIO (GOPMYIT pealibHbIe MPOLECCHl U
SIBJICHHUS.

OnepupoBatb NOHATHSAMHU: GYHKIUS, Tpaduk QGYHKIHUH,
HYJTH byHKIHH, MTPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
MPOMEXYTKH  BO3pacTaHUs, YObIBaHUSA, HauOoibliee U
HaMMEHbIIIee 3HAaYeHUS (PYHKLIUH.

AHaJIM3MpOBaTh, CpPaBHMBaTb, 00CY:KIaTb  CBONCTBa
GbyHKIMH,




CTPOMTH UX TpaduKH.

OnepupoBaTtb NOHATHAMM: IpsIMasi MPONOPLHUOHAIBHOCTD,
oOpaTtHass  NPONMOPLUUOHAIBHOCTh,  JMHEWHas  (QyHKLUS,
KBaJpaTH4Has GyHKLus, napaboia, rumnepooa.
HUcnoab3oBars rpagukm Ui ONpEACICHUS  CBOMCTB,
MIPOLIECCOB U 3aBUCUMOCTEH, AJI pelIeHUs 3a7ad U3 APYTux
y4eOHBIX NPEIMETOB M PEaJbHON XU3HH; MOAEJIHPOBATH C
MIOMOIIBIO TPA(HUKOB peabHbIE MPOLECCH U SBICHHUS.
Beipakath (popMy1amMH 3aBUCUMOCTH MEXKy BEIMYUHAMU.

...KTII?




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «'’EOMETPUS» (I1IO T'OAAM OBYUYEHMUA)
7 KJIACC (He meHee 68 u)

Ha3sanue pazgena

OcHoOBHOe coflep:kaHue

OcHOBHBIE BUBI 1eATEJIbHOCTH 00y4aI0IINXCH

(TeMbI)
Kypca (4ucio

4aC0B)
IIpocreiimue [Ipocreiimme reomeTpudeckre 0OBEKTHI: TOUKH, MPSMBIE, JTy9H DopMyIMPOBATH OCHOBHBIC TOHATHUS U ONIPEICICHUSL.
reoMeTpu4yecKmue U yTJibl, MHOTOYTOJIbHUK, IOMAHAsI. Pacno3HaBaTh  H3y4YCHHBIC FEOMETPUYECKUE ¢burypsl,
¢urypni CMeXHbBIE 1 BEPTUKAIBHBIC YIIIEL. ompefeJfATbh WX B3aUMHOE  pACIOJIOKEHHE,  BBINOJHATH
M UX CBOMCTBA. Pabota ¢ mpocTeHInMu YepTeKamu. 4epTEX IO YCIOBUIO 3a7adu (C MCIONB30BaHUEM CMBICIIOBON
HN3mepenue W3MmepeHne NHHEWHBIX U YIVIOBBIX BEJIUYHMH, BBIYUCICHUE OTIOPHI: HABOJIIAE BOMPOCHI W/WIH aITOPUTMa yUeOHBIX
reoMeTpHYeCKHX OTPE3KOB U YIJIOB. JIeHCTBHI).
BeJIHYHH Ilepumerp u  TUIOIIATH ¢uryp, COCTaBJICHHBIX IIpoBoauTh mpocTeinre MOCTPOCHHUS C TIOMOIIBIO IIAPKYJIIS H
(14 9) 3 JIUHEeNKH.

MPSIMOYTOJIbHUKOB. HN3mepsiTh TUHEHHBIE U YTIOBBIC BEIMYUHBI TEOMETPUUECKUX U

MPaKTUIECKUX OOBEKTOB.

Onpenensitb «Ha T7a3» pa3Mepsl
NMPOBOANTH IPpyOyI0 OIIEHKY X pPa3MepOB.
Pemate 3a7aun Ha BBIYMCIICHHWE JUTMH OTPE3KOB M BEJIWYHMH
YTJIOB.

PemaTs 3a1a4n Ha B3aMMHOE PACIIOJIOKEHUE T€OMETPHUYECKUX
buryp.

IIpoBoauThH KIacCH(PUKAIMIO YTIIOB, BBIYHCIAATDH JIMHEHHBIC U
VIJIOBbIE BEJTMYUHBI, MPOBOAUTH HECJ0KHbIE HEOOXOIMMBbIC
JIOKa3aTeNIbHBIC PACCYKICHHS.

3HaKOMUTECS C UICTOPHEH Pa3BUTHS reOMeTPUH.

PpCaIbHbIX O6B€KTOB,




TpeyroabHuku [lonatne ©  paBHBIX  TPEYroOJIbHUKAaX u  nepsuyHble | Pacmo3HaBaTh mapbl PaBHBIX TPEYTrOJIbHUKOB HAa TOTOBBIX
(22 9) MIPEJICTABICHUSI O PaBHBIX (KOHTPY?IHTHBIX) ¢urypax. Tpu yeprexax (C yKkazaHHEM IPH3HAKOB) MPHU HEOOXOAWMOCTH C
MPU3HAaKa PaBEHCTBA TPEYTOJIbHUKOB. BHU3YJILHOH OIOPOM.
[lpuzHaku paBeHCTBa  MPSMOYTOJBHBIX TPEyroJbHUKOB. | BbIBOAMTHL  cleaCcTBUSA (paBeHCTB COOTBETCTBYIOIINX
CBoi1cTBO MeIMaHbI IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA. 3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
PaBHOOEpeHHbIEC U PABHOCTOPOHHUE TPEeyTroabHUKH. [Ipru3Haku DopMyIHPOBATH OTIpEICIICHHSL: OCTPOYTOIBHOTO,
Y CBOMCTBA paBHOOGAPEHHOTO TPEYTOJIbHUKA. TYNOYTOJIEHOTO, MPSIMOYTOJIEHOTO, paBHOOEIPEHHOTO,
[IpoTuB GosblIel CTOPOHBI TPEYTOJbHHUKA JICKUT OOJIBIIMIA PaBHOCTOPOHHETO TPEYTOJbHUKOB;,  OMCCEKTPUCHI,  BBICOTHI,
yTodI. MeIuaHbl  TPEYroJbHHKA; CepeIMHHOTO  TEPIEHANKYISpa
IIpocTeifine HepaBeHCTBA B Te€OMETpUU.  Hepagencmeo | OTpe3Ka; mepuUMeTpa TPEYTOJIbHUKA ITPH HEOOXOJUMOCTH C OMOPO
mpeyzonvruxa. Hepasencmeo nomanoii. Ha aJITOPUTM IIpaBUJia.
[IpsiMoyronbHbBIN TpeyroiasHUK ¢ yriaoM B 30°. IlepBbie MOHATHS O ®opMyaHpoOBaTh CBOICTBA ¥ TNPHU3HAKH PaBHOOEIPEHHOTO
JI0Ka3aTelIbCTBaX B TEOMETPHUH. TPEyToJbHHKA.
CTpouTh YEepTEeKH, pelaTh 3aJa4d C MOMOINBI0 HAXOXICHUS
PaBHBIX TPEYTOJILHUKOB.
[pumensTs MPU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYTOJBHUKOB B 3a7a4ax (C MCIOIb30BAaHHEM CMBICIIOBOI OIOPHI:
HaBO/ISIIIME BOIPOCH W/UITH aJrOPUTMa YICOHBIXICHCTBHIA).
Hcnoab3oBaTth 1HdpoBbIE  pecypchl  AJdA  MCCJEI0BAHHUA
CBOMCTB M3y4aeMbIX (QUTYD.
3HAKOMHTBCSI ¢ HCTOPHEii pa3BUTHS T€OMETPHUH.
ITapasienbHbIe ITapajiensHbple mpsiMble, UX cBoikcrBa. Hakpecr Jexamue, | opMyJupoBaTh MNOHATHE  MAPAUICIBHBIX  MPSMBIX,
npsiMble, CyMmMa COOTBETCTBEHHBIE W OJHOCTOPOHHHE YTkl (0Opa3oBaHHBIE NPH | HAXOAUTH MPAKTHYCCKHUE MPUMEPHI.
YIJI0B NePEeCeUeHNH MapauIeIbHBIX MPSIMBIX CEKYyILEH). H3yuaTh cBoiicTBa yINIOB, OOpPa30BaHHBIX IIPH IEPECEUCHUH

TpeyroiabHuka (14

)

[Ipu3Hak mapamienbHOCTU NPSAMBIX YEPe3 PABEHCTBO PACCTOSIHUI
OT TOYEK OJIHOM MPSAMOM JJO BTOPOH MPSMOH.

CyMMa yrioB TpEyrojabHHUKa M MHOTOYTOJIbHUKA. BHEIIHUE yIiibl
TpEyroJIbHUKA

MapaJuIeIbHBIX MPSIMBIX CEKYIIEH

IIpoBoauTe naokasarteibcTBa. DOpPMYyIHpPOBATL  TeopeMy

MapajuIeIbHOCTH ABYX MPAMBIX C TOMOUIBIO YTJIOB, 00pa30BaHHBIX

IIPU [IEPECEUEHUH ITUX MPSIMBIX TPEThEU MPSMON.

BbruncasaTe cyMMy yII0B TPEyTrOJIbBHUKA U MHOTOYTOJIBHUKA.

Haxonuth uyncnoBble © OyKBEHHbIE 3HA4YEHUS  YIJIOB
Br€OMETPUYECKUX 337a4aX C UCIOJIb30BAHUEM

TEOPEM O CYMMEYTIIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.

3HAKOMHUTBCS € HCTOPHUEH Pa3BUTHSI T€OMETPHH.




OKpY:KHOCTBH
KPYT.
I'eomeTpuueckue
IOCTPOEHMUA

(14 9)

OKpy>KHOCTb, XOpJIbl U JHAMETPhl, X cBoiicTBa. KacarenbHas k
OKpyXHOCTH. OKPYKHOCTb, BIUCaHHASA B yroi. [lonamue ol MT,
npumenenue 6  3aoayax. buccekmpuca u  cepeOunHbll
NEPREHOUKYIAP KAK 2eOMempUuiecKue Mecma movex.

OKpy>KHOCTb, ONMCAHHAsI OKOJIO TPEyrojbHUKA. BrimcanHas B

TPEYTOJIBHHUK OKPYKHOCTb.
IIpocmetiwue 3a0aqu Ha nocmpoenue.

DopMyJIHPOBATH ONpeneTeHHsl. OKPYKHOCTH, XOP/bI, TUaAMETpa
U KacaTeJbHON K OKpyx)HOCTH. M3y4aTh HUX CBOMCTBA, IPU3HAKY,
CTPOUTH YEPTEXKH.

HccnegoBaTrh, B TOM 4uClIE HMCHOJIB3YS HHM(POBBIE Pecypchl:
OKPY’>KHOCTb, BIMCAaHHYIO B YIOJ; LIEHTP OKPY)KHOCTH,

BIIICAaHHOM B YTOJI; PABEHCTBO OTPE3KOB KACATENIBHBIX
Hcnonvzoeamv memoo I'MT ons dokazamenbcmea meopem o
nepeceueHuu OGUCCEKMPUC Y208 MpPey20bHUKA U CePeOUHHbIX
NEPREHOUKYIAPOS K CIMOPOHAM MPEY2ONbHUKA ¢ NOMOUbIO
I'MT.

OgiafeBaTh  NMOHATHAMH BIIMCAaHHON W ONHCAaHHOU
OKpY’KHOCTEHl  TpeyrojbHHKA, HAXOAMTb  LIEHTPHI 3TUX
OKPY>KHOCTEH C OIOPOI Ha aJrOpUTM MPABUIIA.

Pemate OCHOBHBIE 3aa4M Ha TMOCTPOEHHE: yria, PaBHOTO
JTAHHOMY; CEpEINHHOTO MNEPIEHANKYIpa AAHHOTO OTPE3Ka;
OpsIMOM,  mpoxoAsien yepes JIAHHY1O0 TOYKY U
NEPIEHIUKYISPHON JaHHON TMPSIMOM; OMCCEKTPUCHI JaHHOTO
yria; TpPEyrojbHUKOB  TO DPA3JIMYHBIM  3JIEMEHTaM MpU
HEOOXOIMMOCTH C HANPABIISIOIIEH TOMOILBIO.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI TEOMETPHH.

IoBTOpEHME,
00001IEHNE
3HAHUH

@)

IloBTOpenue u 0000IIEHNE OCHOBHBIX TOHSATHUH W METOJOB
Kypca 7 Kjacca.

Pematnp 3aa4u Ha IIOBTOPCHUE, WLIIOCTPUPYIOIIUE CBA3U
MCIKAY pa3JINYHBIMU 9aCTAMHU KypcCa.

...KTII?




8 KJIACC (ue menee 68 1)

Ha3Banue pa3nesa
(TeMBI)Kypca
(4MCI10 YaCOB)

OcHoOBHOe cofiep:kaHue

OcHOBHBIE BUBI 1eATEJIbHOCTH 00y4aI0IINXCH

YeThIpEXYTroNbHUK
U

(12 )

[Mapamnenorpamm, ero npu3Haku M CBOWCTBA. YacTHBIE Clydan
napauieorpaMMoB  (TIpSMOYTOJBHHUK,  poMO, KBaapar),

Wx npusHaku u cBolicTBa. Tpamnenus. PaBHoOOKas ¥ MpsAMOYTOJIbHAS
Tpanenny.
Yoeoenue meouanul. Llenmpanvnas cummempus

H300paxaTh 1 HAXOAUTb HA YEPTEKAX YETHIPEXYTOIBHUKH
pPa3HbBIX BUAOB U UX SJIEMEHTHI.

®opmyJIMPOBaATH onpeaeleHus: napajjiesorpamMmma,
MPSAMOYTONIbHYKA, pomOa, KBaapara, Tpamelnud, pPaBHOOOKOM
Tpamnenuy, NpSMOYTroJIbHON TPaIleLHH.

Hcnosb30BaTh NpU pellieHNH NMPOCTeHIINX 32424 NPU3HAKU U
CBOWCTBa:  mapajulejorpaMma, IpsSMOYTOJIbHHKa,  pomoOa,
KBaJpaTa, Tparneuuy, pPaBHOOOKOH Tpameuuu, HpsSMOYrojJbHON
Tparenuy.

I[puMeHsiTL METOA yIBOCHUS MEMAHBI TPEYTOJIbHHUKA C OMOPOH
Ha aJrOpUTM IpaBHiIa.

Hcnonb3oBaTh 1UPPOBBIC PECYPCHI AJIsS UCCICIOBAHNS CBOMCTB
H3ydaeMbIX Quryp.

3HAKOMHTHCS C HCTOPHEH Pa3BUTHS reOMEeTPHH.




Teopema PaJjieca

Teopema @aneca u meopema 0 NPOROPYUOHATLHBIX OMPE3KAX.

IIpoBoANTH MOCTPOEHUS] C TOMOMIBIO IUPKYISI W JUHEHKH C

U TeopeMa 0 Cpenusis nuHUS TpeyroiabHuka. Tpanenus, e€ cpeiHss TUHUSL. HCTIOIB30BaHUE TEOPEMBI daneca u TEOPEMBI 0
NMPONOPUHOHAIBH IIponopyuonanvuvie ompesxu, nocmpoetue uemeépmozo | TPONMOPIIUOHATBHBIX OTpe3Kax, CTPOUTH YeTBEPTHIN
bIX O0TPe3Kax, NPONOPYUOHATILHO20 OMPE3Kd. MIPOTIOPIIMOHATIFHBIE ~ OTPE30K C OMOpPOM Ha  3PUTENBHYIO
nojpo0HbIEe Csoticmea yeHmpa macc 8 mpeyeonbHuKe. HATJISITHOCTD.
TPEyroJbHUKHU Ilooobnvie  mpeyzonvbHuKu. Tpu NPU3HAaKA nooodus | HaxomuTh TOA0OHBIC TPEYroOJHHUKM HA TOTOBBIX YEPTE}KAX C
(15 49) mpeyeonvruxos. lIpakTuiaeckoe MpuMEHEHUE. YKa3aHWEM COOTBETCTBYIOIIMX  MPH3HAKOB MOJOOMS  TIpH
HEO0OXOIUMOCTH C BU3YAJIBHOI OMIOPOM.
Pemiath 3agaum Ha TOAOOHBIE TPEYTOJIBHUKH C ITOMOIIBIO
CaMOCTOSITEIFHOTO IOCTPOCHUSA YEpTeXEH U  HAXOXKICHUS
0JOOHBIX TPEYTroJIbHUKOB npu HEOOXOTUMOCTH c
HaIIPaBJISIOLIEN TOMOILBIO.
IIpoBoaNTH A0KA3ATEJHCTBA C WCIOJIB30BAaHUEM IPU3HAKOB
MooOHus HECIOXKHBIX TEOMETPHUYECKHX 3a/ad C OMOpoi Ha
ANTOPUTM YUEOHBIX TEHCTBUIL.
IpumeHATH TTOTyYEeHHBIC 3HAHUS MPU PEIICHUN T€OMETPUIECKIX
Y TIPaKTHYECKUX 3a/7a4 TpU HEOOXOAMMOCTH C HAIPaBISIOIIEH
ITOMOTIBIO.
3HAKOMUTBHCS ¢ UCTOPHEN Pa3BUTHS FEOMETPHH.
Ilnomane. [onsiTre 06 00l TeOpHH TTOIIAIH. OBnageBaTh MNEPBHYHBIMH MpeACTABIeHUSIMH 00 o0Omei
Haxoxnenue @opmynbl  ANA  IUIOMAAW  TPEYrojbHUKA, IapajulesiorpaMMa.| TeOopuH Iuiomanud (Mepsl), (popMyJIuMpoBaTh CBOWCTBA ILIOMIA/IH,
TIomaaei Omuowenue niowadel mpeyeoibHUK08 ¢ 0OWUM OCHOB8aAHUEeM Uiy | BBIICHITH WX HATIISIHBINA CMBICIL.
TPEYroJibHUKOB obwetl gblcomou. [Ipumensrte thopmytbr 1o In napasuienorpamma,
W MHOTOYTOJBbHBIX | Bwiuucnenue niowaoeii ClodicHuIX Queyp wepes3 pasduenue na yacmu| TPEyroilbHHKA, Tpamelud C  OMOpOM Ha  CHPABOYHYIO
¢uryp. Ilnomann u docmpoenue. rH(OpPMAIHIO.
no00HBbIX (puUryp [Inomanu Guryp Ha kieTdaTol Oymare. IpumeHaTs thopmytbr TI0MIa AN BBIITYKJIOTO

(14 1)

[Mnomanu nomoOHBIX Quryp. Beruucienue miomazaei. 3amaun ¢
NPaKTUYECKUM COJIepKaHueM. Pewienue 3a0au ¢ nomowpio memooa
BCNOMO2AMENLHOU NIOWAOU.

YeTHIPEXYTONPHUKA Yepe3 IUAarOHalld W YToll MEXAy HHMH C
OTIOPOH Ha CIIPABOYHYIO HHPOPMAIIHIO.

Haxoguth tomaan ¢uryp, u300paxEHHBIX Ha KJIeT4aTOn
OyMmare, HCNOJIb30BAaTh Pa30MCHNE HAa YaCTH U JIOCTPOCHUE.
Pa3oupaTs npuMepbl UCIOJIB30BaHUS BCIIOMOTaTEIBLHOM
IIOMIAIN ISl PEIICHUS TEOMETPUIECKIX 3a7ad.
Haxomuth 1iomamu momoOHBIX — Quryp ¢
CIIPAaBOYHYIO HHPOPMAIIHIO.

BoruncasaTh I0mMaan pa3indyHbIX MHOTOYTOJBHBIX (QUTYD.
PemaTte 3a7a4u Ha TIIOMAAb C IPAKTUYECKUM COJIEpKAHHEM
IOCJI€ COBMECTHOT'O aHAJIN3A.

omopoil  Ha




Teopema Teopema Ilucdaropa, e€ nokazarensctBo u npuMenenue. O6paTtHas | dopmynupoBaTh Teopemy Iludaropa, ucmoab3oBaTh ¢€ B
Mudaropa u teopema [Indaropa. MIPaKTHYECKUX BHIYMCICHUAX.
Hayajia OmnpeneneHue TPUTOHOMETPUYECKHMX (QYHKUMH OCTporo yria, | BrageTp MOHATHUSMH TPUTOHOMETPHYECKHX (YHKLIUH OCTPOTO
TPUTOHOMETPHH TPUTOHOMETPUYECKHE COOTHOILIEHUS B IPSMOYTONBHOM | yIJia, IPOBEPSITh UX KOPPEKTHOCTD.
(10 u) Tpeyronbauke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BeiBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHUS B
CooTHo1IeHust MEXIy CTOpOHAMU B MNPSIMOYTOJIBHBIX | TPSAMOYIOJBHOM TPEYrOJbHUKE C ONOpPOW Ha CIPaBOYHYIO
TpeyrojbHHMKax ¢ yriamu B 45° u 45° 30° u 60°. nHGOPMALHUIO.
HccaenoBats COOTHOUICHUS MEXIy  CTOpOHaMH B
MIPSIMOYTOJIBHBIX TPEYTONbHUKAX ¢ yriaamu B 45° u 45°; 30° u 60°
C HaIIPABJISIFOLICH MOMOILBIO.
Hcnoab3oBath  GopMynbl  NpUBEACHHSA U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO ISl HAXOXKICHHS
COOTHOILCHUAMEKTY TPUTOHOMETPUYECKUMH  (QYHKLIMSIMU
pPa3NUYHBIX OCTPBIX YIJIOB C OINOPOW HAa CHPAaBOYHYIO
rH(OpPMAIIHIO.
IIpuMeHATh IONYy4YEHHBIE 3HAHHMS M YMEHUS IPU PELICHUH
NpaKkTHYECKUX 3anad (Mpu HEOOXOAMMOCTH C OIOpoi Ha
aNTOPUTM TIPaBUIIA).
3HAKOMMTBCSA ¢ HCTOPHEH Pa3BUTHS TEOMETPHH.
Yrabl B BrincanHble M LEHTpaJIbHBIE YITIBI, YTOJI MEKIY KacaTeJbHOW U @opMyJIMPOBATh OCHOBHBIC OIPENENICHUs, CBS3aHHBIE C
OKPYKHOCTH. XOPJIIOH. yIJ1aMu B Kpyre (BIIMCAHHBIN yIoJl, HEHTPaIbHBIN yrodm).
Brnincannbie VTIIbl MEXy XOpIaMHU U CEKYIIIHMHU. HaxoauTh BNucCaHHBIE YIJIBI, ONMPAIOIIMECS HA OJHY AYTY,
H OITMCAaHHbIC Bnucanneie 1 onmmcaHHbBIE quLIpéXYFOJ'IBHI/IKI/I, X NPU3HAKU U BBIIMCIATD YIJIbI C IOMOUIBIO TCOPEMBI O BIIMCAHHBIX YIJIaX,
YeTbIPeXyroJibHUK | cBoiictBa. [IpumMeHeHue 3THUX  CBOMCTB  NPUM  PELICHUH | TEOPEMBbl O BIMCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBbI O
U. reOMEeTPHUYECKHX 3a/1a4. [HEHTPaJbHOM yIJieé TPU HEOOXOJWMOCTH C BH3YyaJIbHOU
Kacarenbnble B3aumHoe pacnonoxeHue JIBYX  OKpYKHOCTEH. Kacanmue | omopoii.
K OKPYKHOCTH. OKPY>KHOCTEH. HccaenoBartsh, B TOM YHCIIE C TOMOILBIO HU(PPOBBIX PECYPCOB,
Kacanue BIIMCAHHBIC U OIIMCAHHBIC qupréXYFOHLHHKH, BbBIBOJAUTDb UX
OKpY:KHOCTeil CBOICTBa M MMPU3HAKH ITOCJIE COBMECTHOT'O aHAIIN3A.
(13 4) Hcnmonb3oBaTh 3TH CBOMCTBA M NPHU3HAKK TPH PEIICHUHU
3ajad.
IloBTOpEHME, [loBTOpEHNE OCHOBHBIX MOHATHH W METOAOB KypcoB 7 M 8 Pemath 3a1ayu Ha MOBTOpPEHHE, WUTIOCTPHPYIOIINE CBA3H
0000menue KJIACCOB, 00O0IICHNE 3HAHHIA. MEX1y pa3jIMYHbIMU YaCTsIMH Kypca.
3HAHUM

CR)




...KTII?



9 KJIACC (He MeHee 68 u)

Ha3ssanmue pasaena
(TemMbI)Kypca
(4MCI10 YaCOB)

OcHoOBHOe cofiep:kaHue

OcHOBHBIE BUBI 1eATEJIbHOCTH 00y4aI0IINXCH

Tpuronomerpus. Omnpenesnenue TpuroHomerpuueckux (yHkouid yriaoB ot 0° 1o ®opmyJIMPOBATH onpeaeeHus TPUTOHOMETPUUECKUX
Teopembl 180°. KocuHyc u cuHYC MOpsSMOro M Tymoro yria. Teopema (yHKIUI TYOBIX M TPSMBIX YTJIOB C BHU3YAIBHOH OIMOPOW.
KOCHUHYCOB H KocuHycoB. (O0Oo0OméHHas) TeopeMa CHHYCOB (C paanycoMm DopMyIHpOBaTh TEOPEMY KOCHHYCOB M TEOpPEMY CHHYCOB (C
CHHYCOB. OINMCAaHHOW OKpYXHOCTH). HaxokaeHre IJIMH CTOPOH M BETUYUH paznycoM ONKCAaHHOM OKPYKHOCTH).
Pemenne YTJIOB TPEYTOJIbHUKOB. Pemiath TpEeyroJbHUKM C ONOPOW Ha aANTrOPUTM YUEOHBIX
TPEeyrojbHUKOB ®opmyna TIIOLIAAM TPEYroJibHUKAa 4Yepe3 JBE CTOPOHbI U YIroJ JIEUCTBUMH.
(16 1) MexOy HUMHU. DopMylia MJIOMAAY YEeThIPEXYTONbHUKA Yepe3 ero Pemate npakTHuyecKkue 3a1a4u, CBOASILIUECS K HAXO0MK/IEHHIO
JUArOHAIN U YTOJl MKy HUMH. Pa3JH4YHBIX )JIeMEHTOB TPEYroJbHUKA.
[TpakTHyeckoe NpUMEHEHHE IOKa3aHHBIX TEOPEM.
IIpeodpa3oBanue Honamue o npeobpasosanuu nooodus. CoomeemcmeeHHble OcBauBaThb MOHSATHE mpeoOpazoBaHUs o100,
noaoous. a1emMeHmuvl NOOOOHBIX Puzyp. Hccaenoars OTHOLICHHE JUHEHHBIX 3JIEMEHTOB (Guryp mnpu
MeTtpuyeckue Teopema o0 npoussedeHuu OmMpesKos Xopo, meopema o npeoOpa3oBaHNH NOAOOHS.
COOTHOILIEHHS B npoussedeHuy  OmMpesKo8 CeKywux, meopema o Keaopame Haxoxuts NpHMepbI 010GHs B OKpYKatOIIEit
OKPYKHOCTH KacamenvHou. IIpumenenue @ peuwieHuy 2eomempuieckux 3a0ay. NEHCTBHTEIbHOCTIL.
(104) Bui6ooums mempuueckue coomuouleHusi mexncoy OompesKamu

X0pO, CeKYWUX U KACAMENbHBIX C UCNONbI0SAHUEM GNUCAHHBIX
Y208 U NOOOOHBIX MPEY2ONLHUKOS.

Pewamb ceomempuueckue 3a0auu u 3a0ayu U3 PeanbHoll
JHCUBHU C UCHONLIOBAHUEM NOOOOHBIX MPEY20JIbHUKOS.




BekTopsbl OmnpeneseHue BEKTOPOB, CIIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOPHl Kak  HaIpaBIEHHBIE  OTPE3KH,
(12 u) YMHOXKEHHE BEKTOpa Ha YUCIIO. HCCIeI0BaTh TEOMETPUICCKUH (TIepeMeltieHne) u (pr3uIecKuii
Ou3HYECKU 1 TEOMETPUUYECKUI CMBICT BEKTOPOB. (cwma) cMBICITBI BEKTOPOB C OMOPO Ha BOIIPOCHBIH TIIaH.
PasnoxeHne BEeKTOpa MO ABYM HEKOJUTMHEAPHBIM BEKTOpaM. 3HaTp ompeaesieHMsi CyMMbl M Pa3HOCTH  BEKTOPOB,
Koopaunats! BexTopa. YMHOXKEHHsI BEKTOpa Ha YHCIIO, HCCIe0BATh TEOMETPUICCKUI
CkansipHoe TPOU3BEACHUE BEKTOPOB, €r0 MPUMEHEHHE IS 1 (QU3HYECKHIA CMBICIIBI 3TUX OTEPALHH.
HaXO>KACHUS JUIMH U yTJIOB. PemaTh reoMeTpuyuecKue 3aJa4u ¢ UCTIONIB30BaHHEM BEKTOPOB.
Pemenne 3aga4q ¢ moMOIIBI0 BEKTOPOB. PackiaasiBaTh BEKTOp MO IBYM HEKOJUIMHEAPHBIM BEKTOPaM.
[IpumeHeHne BEKTOPOB Uil pelICHHS 3a/a4 KHHEMAaTHKH H Hcnonb3oBaTh  CKaISpHOE  IPOW3BEIEHHE  BEKTOPOB,
MEXaHHKH. BBIBOJUTH €T0 OCHOBHEIC CBOHCTBA.
BoruueasaTs cyMMy, pa3sHOCTh M CKJISIPHOE MPOW3BEICHUE
BEKTOPOB B KOOP/AWHATAX.
[puMeHsSITL CKaNSAPHOE MPOU3BEACHUE AJISI HAXOMKICHUS
JUIMH ¥ YTIIOB.
JexkapToBbI JlexapTOBBI KOOPAUHATHI TOUEK Ha TIOCKOCTH. OcBanBaTh MOHSITHE TPSMOYTOJIBHON CHCTEMBI KOOPJIUHAT,
Koopaunatel Ha Ypasnenue npsmou. JIEKapTOBBIX KOOPAUHAT TOUKH.
IJIOCKOCTH YrnoBoit Kod(QQUIMEHT, TaHTeHC Yria HcceaenoBats ypaBHEHHE IPSMON U OKPY>KHOCTH C ONIOPOii Ha
9 v) HAaKJIOHA, TapajlieibHbIe U MEPIEHIUKYISIPHBIE IPSMBIE. BOIIPOCHBIH TUIaH.

VpaBHEHHE OKPYKHOCTH.

Haxoxenue koopauHar TOYEK

IIEPECEUEHUS] OKPYKHOCTH H IIPSIMOIA.

MeTo KOOpIMHAT MPH PEIEHUH FEOMETPUIECKHX 3a4a4.
Hcnonb3oBanue METOa KOOPAUHAT B IPAKTUYECKUX 3a/1a4ax

HaxonuTs neHTp 1 paanyc OKpYXHOCTH IO €€ yPaBHEHHIO.
PemaThb 3a1a4u Ha HAXOXKICHUE TOYCK MEPECEUCHHUST TPSIMBIX
1 OKPYXKHOCTEH € IOMOLIBIO METO/1a KOOPAMHAT.
Hcnoab30oBaTh CBOWCTBA YriIOBOrO KOA(GHUIMEHTa TPSMON
Opy pElIeHWH 3a/a4, JJs ONpEACICHUS] PaCIIOIOKEHHS
psMOii.

I[IpuMeHsITL KOOPIWHATHI NIPH PEIIEHHH T€OMETPHUECKUX U
NpPaKkTUYECKUX 3a/lad, JUIS TOCTPOCHUS MaTeMaTHUYECKUX
MoOJIeJIel peasbHbIX 3a/1a4 («METOl KOOPAMHATY).
Moab3oBaTbesi  JUII  TOCTPOCHHUS U HCCIENOBaHUH
IU(pPOBBIMH PECYypCaMHu.

3HAKOMHTBHCSI ¢ HCTOPUEH Pa3BUTHSI TEOMETPHUU




IIpaBuiabHbIe
MHOIOYTI0JIbHUKH.
Jlnuna
OKPY’KHOCTHU H
IUI0IIAb KPYyra.

[IpaBuiIbHBIE MHOTOYTOJILHUKH, BBIYACICHUE MX SJIEMEHTOB. UHCIIO
7T 1 JUTMHA OKPYXHOCTH. JITMHA TyTH OKPY)KHOCTH. PajguanHas Mepa
yria.

[Inomanp Kpyra M €ro »JIEMEHTOB (CEKTOpa M CETMEHTa).
Beraunciienue miomnazneit Gpuryp, BKIFOYAIONINX JJIEMEHTBI KpyTa.

DopMyIUPOBATH onpeaeeHue
MHOTOYTOJbHUKOB, HAXOAUTDb UX 3JIEMECHTHI.
Ilosb30BaThCA TOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM C
MOMOINbIO TMPAaBUIBHBIX ~ MHOTOYTOJEHUKOB,  ONpenefiTh
YHCIIO 7T, [UIMHY AYTH U pafiaHHyI0 Mepy yTJia Imo oopasiry.

IIpaBUIIBHBIX

Boruuciaenue IIpoBoauTh Mepexoa OT paguaHHOW MepHhI yria K rpalyCHONH
niomajei HA00OPOT M0 BU3YyaJILHOH Omope.
B OnpenessiTh IWIOMAIL KPYTa.
BuiBoauTh opmyJibl (B rpagyCcHON U paguaHHON Mepe) IS
JUIMH OyT, IJIOIIAAEH CEKTOPOB M CErMEHTOB € OMOpPOM Ha
BOIIPOCHBIH IUIaH.
BoruucaaTs 1wiomaan  GUryp, BKIIOUYAIOMIAX — AJIEMEHTHI
OKPY>KHOCTH (KpyTa) C OTIOpO¥i Ha CIIPaBOYHYO HHPOPMAIIHIO.
HaxoauTsp ionaau B 3aj1a4yax peajibHOM KU3HU.
JBuzkenn Tonsamue o dsudicenuu NIOCKOCMU. Pa3oupare npuMepsl, WUTIOCTPUPYIOIIUE IOHATHA ABIKEHUS,
| Tapannenvuwiii nepenoc, nosopom u cummempus. Ocu u yenmpuol LIEHTPOB U OCEH CUMMETPHH.
IJIOCKOCT cuMMempuu. @®opMyJMPOBATh  ONPEACICHUS MAPALIENBHOTO  IEepEeHoCca,
u(6 1) Tlpocmeiiwue npumenenus 8 pewieHuu 3a0au. MOBOPOTA W OCEBOM CHUMMETPUHM C BHU3YyaJbHOW ONOpPOM.

HaxoauTh HENOABM)KHBIE TOUKH IO 00pasIly.

HaxonuTh LEHTPBI M OCH CHMMETpPHU MpocTeWmmx (Quryp mo
oOpa3iy.

Ilpumenamv napannenvHvlii. NEPeHOC U CUMMEMPUIo npu
peulenuu ceomMempuieckux 3a0aq (pazoupams npumepbt).
Hcnonvzoeams 0Ons nocmpoenus u uccie0o8anui yugpposvle

pecypcbl.




IHoBTOpEHMe,
00001IeHHE,
CHCTEeMAaTU3AIUA
3HaHU(7 1)

IToBTOpEeHNE OCHOBHBIX MOHATHH W METOAOB KypcoB 7—9
KJIACCOB, 0000ILEHNE ¥ CHCTEMATHU3aLIMs 3HAHHH.
[Ipocreitmme reomerpuueckue  Gurypel U HX
N3MepeHne reoMeTpuyecKux BEIUYHH.

TpeyroabHUKH.

[TapannensHbIie U NEPIEHIUKYISIPHBIC PSIMEIE.
OKpy>KHOCTb U Kpyr. I'eoMeTpuyeckue MOCTPOSHHUS.
VYrisl B OKpYHOCTH. Bnucanueie u ONMCAaHHbIE
OKPY’KHOCTH MHOTOYTOJTbHHKOB.

IIpsiMast 1 OKPYKHOCTb.
UeTbIpEXYrOIbHUKH.
YETHIPEXYTOILHUKH.
Teopema [Tudaropa u Hauana TpuroHoMeTpuu. PerieHue o0mumx
TPEYTOJIHHHUKOB.

HpaBI/IHLHI)IC MHOTI'OYT'OJIbHUKH.

[IpeobOpazosanus mwiockocty. JBmxenus. [Togooue. CummeTpus.
[Tnomans. Berancnenwne miomaneii. [momanan mogoO0HEIX GuUryp.
JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH.

CBOMCTBA.

Brmcannsie n OIIMCAaHHBIC

BekTopsl Ha MIIOCKOCTH.

OmnepupoBath noHsiTusMHu: QUrypa, TOYKa, mpsMas, yroi,
MHOTOYTOJIBHHUK, PaBHOOEIPEHHBIH U  PaBHOCTOPOHHUM
TPEYTOJIbHUKY, TMPSMOYTOJNBHBI  TPEyrojbHUK, MeEIuaHa,
OmccekTpuca W BBICOTAa TPEYTOJbHHKA, MapajlieiorpamM,
pPOMO, TIPSMOYTOJIBHHK, KBajpat, TPalelus; OKPYKHOCTb,
KacarelnbHast; paBEHCTBO U Mojno0ue GuUryp, TpeyroibHUKOB;
MMapajuIeTbHOCTh W TEPHEHAWKYISIPHOCTD  TPSMBIX, YTOI
MEXJy TMPSMBIMH, CHMMETPUS  OTHOCHUTENIBHO  TOYKH U
MPSIMOM; JJIMHA, PACCTOSHHUE, BEIWYMHA YIia, IUIOMAdb,
TIepUMETp.

HUcnoan3oBats  ¢GopMyJibl: nepuMeTpa W IUIOMIAIU
MHOTOYTOJIFHUKOB, IJIMHBI OKPYKHOCTH U IUIOIMIAIH KpyTa,
00BEMa MPSIMOYTOILHOTO TTApaJUIeIeTHIIEAA.

OnepupoBartb NOHATHSIMM: MPSMOYTOJIbHAS crucreMa
KOOpJIMHAT, BEKTOp; HCHOJB30BaThb  3TU TOHITHS AJs
MMpEeACTaBJICHUA OaHHBIX W PCHICHUA 3aaa4, B TOM YUCIIC U3
JIPYTHUX YYeOHBIX MPEIMETOB.

Pemiate 3agauyMm Ha TOBTOPCHHE

OCHOBHBIX  TOHSTHUH,

WUTIOCTPAIIAIO CBSI3EH MEXAY Pa3IMYHBIMU YacTSIMH Kypca.
BriOupaTh MeTOA AJI pELICHUS 3a/1a4u.
Peruarth 3aaa4y U3 OBCETHEBHON YKU3HMU.

...KTII?




TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»(I1IO I'OJAM

OBYYEHMUA)

7 KJIACC (He meHee 34 1)

Hassanmue pasaena

OcHoOBHOe cofiep:kaHue

XapakTepHCTHKA NeATeJbHOCTH 00y4al0IIuXCs

Haubosnbliiiee 1 HAaMMEHbBIIIEE 3HAYCHHS YUCIIOBOTO Habopa.Pa3max.

(Tembl)(4uncI0
4acoB)
IIpencraBienue [MpencraBnenue naHHbIX B Tabnwnax. [Ipakrudeckue BoruncieHus | OcBamBaTh Ha 0a30BOM YPOBHE CHOCOOBI TIPEICTABIICHIS
JaHHBIX 10 TaOJMYHBIM JaHHBIM. V3BleUeHrne HUHTEpIpeTauusl TaOJWYHBIX | CTATUCTUYECKUX JAHHBIX M YHCIOBBIX MACCHBOB C TOMOIIIBIO
(7 v) naHHbIX. IlpakThueckas pabota TaOJIML U AUarpaMM C UCIOJIb30BAHUEM AKTYaJIbHBIX U BaXKHBIX
«Tabmure. JaHHBIX (1eMorpapuueckue JTaHHbIC, MIPOU3BOJICTBO
I'padmueckoe mpeAcTaBiI€HHE JAaHHBIX B  BHJAC KPYIOBBIX, | TMPOMBIIUICHHOW M CEIBbCKOXO3SHCTBEHHOW  MPOIYKIIUH,
CTONOMKOBBIX (CTONOUATHIX) auarpaMM. UTeHMe M HOCTPOCHUE | OOIIECTBEHHBIC M MPUPOIHBIC SIBICHYS).
nmuarpamm. [IpuMepsl 1eMorpapuuecKux Tuarpamm. HU3yuyath MeTOoabl paboOThl C TAOJIUYHBIMU M TpadUICCKUMH
[MpakTuyeckas padora «JuarpamMmmby. NpEACTaBICHUSIMUA JaHHBIX C TIOMOILIBIO IM(POBBIX PECYPCOB B
XOJIe TIPAKTUIECKHUX padoT (C HANPABISIOMIEH MTOMOIIIBIO).
OnucarebHast Yucnosbie Habopel. CpenHee apudpmeTrueckoe. Meauana OcBauBaTh Ha 6a30BOM yPOBHe MOHSITHS: YHCIIOBOW HAOOD,
CTATHCTHKA YHCI0BOro Habopa. YcroitunBocTh Meanansl.IIpakTuyeckas pabota | Mepa LEHTpaJbHOW TEHISHUMH (Mepa LeHTpa), B TOM YHUCIIE
8y «Cpennue 3HAUESHUS. cpeaHee apupMeTHIECKoe, MENaHa.

OnuceIBaTh CTATUCTHUYECKHE JAHHBIE C IOMOIIBIO CPEIHETO
apupmeTHyeckoro M MeauaHbel.  Pemate  3amaum  (c
HCHOJIb30BaHUEM 3PUTEIHLHON HArIAJHOCTH W/WMIIH BepOaTbHON
OTIOPHI)

HM3yyatp cBoiicTBa cpegHUX, B TOM 4HCIE C IOMOULIBIO
U(PPOBBIX PECYpPCOB, B XOJA€ IpaKTHYeCKuX paboT, (¢
HaIPaBIISAIONIEH TOMOIIBIO).

OcBanBaTh Ha 0a30BOM YpOBHe MNMOHSATHS: HauOoJIblIEE U
HauMeHbIIIee 3HAaYEeHUS YUCIIOBOTO MacCHBa, pa3Max.

Pemath 3agaum Ha BBIOOp croco0a ONMUCAHUS AaHHBIX B
COOTBETCTBHMH C NMPUPOAOH JAHHBIX M LEIAMU UCCIEIOBAHUS C
HaIPABISAIOLIEH TOMOLIBIO.




Cay4aiinas
HM3MEHYMBOCTH(6 1)

Cnyuaiinas uzmenuugocms (npumepst). Yacmoma 3uauenuil 6
Mmaccuse oannvix. I pynnupoexa. I'ucmozpammul.
Ipaxmuueckas paboma « Cnyuaiinas usmMeH4U8OCHb ».

Oceausamsv HOHAMUS: YACMOMA 3HAYEHUT 8 MACCUBE OAHHDIX,
SPYRNUPOBKA OAHHBIX, 2UCOSDAMMA.

Cmpoumbs cucmozpammul no oopazyy

Ocsausampv zpaguueckue npeOCmMasieHus pa3HbIX U008
CAYUAUHOU  UBMEHYUBOCMU, 6 MOM HUUcie ¢ HOMOWbIO
yughposvix pecypcos, 8 xo0e RpaKmuieckoi pabomsi.

BBenenue B
Teopuio rpadon(4

1)

Tpagh, éepwuna, peopo. llpedcmasnenue 3adayu ¢ nomowvio epaga.
Cmenens (8anenmnocms) @epuiunvl. Hucio pébep u cymmapHas
cmenens gepuwiun. Llenv u yuxn. Ilyme 6 epage. Ilpeocmagnenue o
cesaznocmu epagpa. Ob6xo00 epagha (dtnepos nymv). l[Ipedcmasienue
00 OpUeHmupoBanHvIxX 2pagax.

Ocsausamv nonamus: zpag, eepwuna epagha, pebpoepadgha,
cmenens (6a1eHMHOCTNY epuiuHbl), yensv u yuri. Oceausams
nonamua: nymoe 6 epage, 3inepos nymv,00x00 epagha,
OpUEHMUPOBAHHDIU 2padp.

Oobcysncoamsy pewienue 3a0a4yu HaA HNOUCK CYMMbl CHIENeHell
sepuun epaga, Ha NOuck 0oxooa epagha, Ha NOUCK nymeil 6
OPUEHMUPOBAHHBIX 2paghax ¢ HAnPasIAWel HOMOWbLIO.
Ocsaueamp cnocodwvl npedcmasienus 3a0a4 Uz Kypca aneeop
bl, 2e0MEeMpUlU, Meopul 8epOIMHOCmeU, Opy2ux

npeomemos ¢ nomowwro  epagos  (kapmul,  cxembl,
a/leKmpuiecKue yenu, QYHKYUoOHAIbHble COOMEemcmeus) Ha
npumepax.

BepositHocTh M
4yacTora
CJIYYAHHOro
co0BITHSA

(49)

Cnyuauinwli onvim u ciyyatinoe coovimue. Beposmuocms u
yacmoma cobvimus. Ponb manoeeposamuuix u npaxmudecku
00CmogepHbIX codbimull 8 npupoode u 8 obwecmeae. Monema u
USpaIbHAS KOCMb 8 MEOPUL 6EPOSMHOCTEN.

IIpaxmuueckaa paboma « Yacmoma evinadenus opaay.

Oceausamov nonamus. Ciy4aiinblll ONbLIM U CAYYAUHOE
cobvimue, MAN08ePOAMHOE U NPAKMUYECKU O0CTOGEPHOE
cobvimue.

H3yuams  3nauumocmv — Mano8epOAMHLIX — COOLIMULL 6
npupooe u obujecmee Ha BANCHBIX NpuMepax (asapuu,
Hecuacmmubvle cayuau, 3awuma NepCoHANbHOU
uHgpopmayuu, nepedaia OAHHbLIX).

H3yuamv ponv xnaccuueckux 6eposmMHOCHHbIX MoOeael
(MOHema, uepanbHas KOCmy) 6 meopuy 6epPOSIMHOCHEN.
Habnwoams u uzyuams uacmomy cobdbimuii 8 npoCmulx
9KCHEPUMEHMAX, 8 MOM YUCle C NOMOWbIO YUpposvix
pecypcos, 8 Xxo0e NpaKmuyeckol pabomai.




O0600menue,
KOHTPOJIb

(CRY

IIpencraBnenune JTAHHBIX. OnucarenbHasi CTATUCTHKA.
BeposTHOCTH CIy4aifHOTO COOBITHSL.

IloBTOpSITH  W3yuyeHHOE UM BBICTPAMBATBL  CHCTEMY
3HAHUH.

Pemate 3axaum Ha IpeCTaBIEHUE U ONMCAHNE JaHHBIX C
[IOMOUIbI0 M3YYEHHBIX XapaKTePHCTHUK C HaNpaBisioIIen
MIOMOLLBIO.

O6cy:xnaTb MPUMeEpPbI CIIy4alHbIX COOBITHIA,
MaJIOBEPOSITHBIX U TPAKTHUECKU JOCTOBEPHBIX CITyUYalHBIX
COOBITHI, UX POJIH B IPUPOJE U KU3HH YETIOBEKA

...KTII?




8 KJIACC (ue menee 34 1)

Ha3Banue pa3neia
(TembI)
(4MCI10 4aCcOoB)

OcHoBHOe coJepxaHne

XapakTepuCTHKA JeATeJILHOCTH 00yYalouXcst

IHoBTOpPEHME Kypca
7 kiacca
(4 9)

[Ipencrasienue JaHHBIX. OnwucatenpHast
Crnyuaiinas usmMeHunBOCTh. CpeiHIE YHCIIOBOTO Habopa.
Cryuaitabie coobITrs. BepositHocTr 1 uacToTsl. Kitaccuuaeckue
MOJIENI TEOPHH BEPOSITHOCTEH: MOHETA U UTPaJIbHAsI KOCTb.

CTaTUCTHKA.

IloBTOPSITH H3yYEeHHOE U BBICTPAMBATHL CUCTEMY3HaHUH.
PemaTth 3aaa4u (Mo BU3YyaJbHOI 0MOpe) HANPEACTaBICHUE U
OIMUCAaHNEC JaHHBIX C MTOMOIIBIO N3YUCHHBIX XapaKTCPUCTHUK.
Pemats 3agaum (0 BU3YyaJLHOI omope) Ha IPEICTaBICHUC
IPYHNIMPOBAaHHBIX  JAHHBIX WU OIMCaHUE  CIy4alHOH
U3MECHYUBOCTH.

Pemats 3agauu (mo BHU3YyaJbLHOM 0mOpe) Ha OlpejaciicHue
YacTOTBl  CIy4YaWHBIX COOBITHIA, OOCYXJeHHE NPUMEPOB
CIlydallHbIX ~ COOBITMH, MAaJOBEPOSTHBIX M  IPAKTHYECKH
JOCTOBEPHBIX CIyYalHBIX COOBITHI, MX POJHU B TPHUPOIE U
KU3HH 4eJIOBEKa.

OnucareanbHas
CTaTHCTHKA.
PacceuBanmue
JaHHBIX

(4 4)

Omgxnonenus. JJucnepcusi wucnogozo nadopa. Cmanoapmuoe
OMKIOHEHUEe YUCN06020 Habopa. [Juazpammbvl pacceusanus.

Oceaueamv  noOHAMUA:  OUCHEpCUs U CIAHOAPMHOE
OMKIOHEHUe, UCHONb308AMb OMU  XAPAKMEPUCMUKU OIS
ONUCAHUS PACCeUBANUSL OAHHDIX.

Yuacmeoeamuv 6 o6cyscoenuu cunomesnlr obomcymcemseuu unu
HAIU4uY Cs3uU No OUASPAMMAM PACCEUBAHUSL.

Cmpoums  OJuazpammbl  pacceusamus no  UMEOWUMCS
OGHHBIM, 6 MOM HUCle C HOMOWbIO KOoMHblomepa (nocie
COBMECTNHO20 AHAU3A).




Muo:xectBa(4 4)

MHuoxecTBO, moaMHOXkecTBo. Ormepalu HajJg MHOXXECTBAMHU:
o0bemuHeHne, TIepecedeHne, nonoaHeHne. CBoWcTBa onepaluii Ha
MHOECTBAMH: nepeMeCTUTEIBHOE, coyeraTenbHoOe,
pacripeaeTuTeNIbHOS, BKIIOUCHUS.

I'padmyeckoe npepcTaBICHUE MHOXKECTB.

OcBauBaThb NOHITHS: MHOXECCTBO, 3JICMCHT MHO>KCCTBaA,
IIOAMHOKECTBO.

Buinognsars onepanuu Haj MHOKECTBAMU:
o0BeTMHEHNE, TTepecedeHne, JONoIHeHne (10 00pasiry).
HUcnonb3oBaTh CBOIICTBA: MIEPEMECTHUTEIIEHOE,
coyeTaTeNibHOe,  paclpeleluTelIbHOe, BKIIOYCHUS (c

WCTIONTF30BAaHUEM BH3YaJIbHOM OIOPHI).
HUcnonb3oBaTh rpaduveckoe MPeAICTaBICHHES MHOMXECTB

IIpY ONIMCAHUU PEATBHBIX MIPOLECCOB U SIBJICHUH, IPU pPEIICHUN
3aJad W3 JApPYrHX YYeOHBIX TMpPEAMETOB M KypcoB (c
WCIIOJIb30BAaHUEM BH3YaIbHOH OIOPHI).

BepositHOCTB
CJIy4aiiHOr 0
coObLITHS

(6 1)

DJieMEeHTapHBIC COOBITHSI.

Crnyuaiinble COOBITHSL.

braronpusrcTByromue deMeHTapHbIe COOBITHS.

BepositHOCTH COOBITHIA.

OneITEl ¢ PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITHSIMH.
Cry4aitHbIii BBIOOD.

[Ipaktuueckas pabora «OTBITH ¢ PABHOBO3MOKHBIMH
JJIEMEHTAPHBIMU COOBITHUSMID.

OcBanBatb Ha 0azoBoM YPOBHe MOHSATHS:
JJIEMEHTapHOE  CcOoObITHE,  cilydailHoe  CcOoObITHE — Kak
COBOKYMHOCTh  OJIaronpusTCTBYIOIINX 3JI€MEHTapHBIX

COOBITHI, PABHOBO3MOYKHBIE JJIEMEHTaPHBIE COOBITHSI.
Pemarth 3a1a4u Ha BBIYUCIICHUE BEPOSTHOCTEH COOBITHH
[0 BEPOSATHOCTSAM DJIEMEHTAPHBIX COOBITUH CIy4YailHOTO
ombITa (C HWCIOJIE30BAaHUEM 3PUTEIHHON HATJISIIHOCTH
1/vv BepOabHOH OMOpPHI).

Pemath 3a1a4um Ha BBIUKUCICHUE BEPOSITHOCTEH COOBITHIA

B OIIbITax C PaBHOBO3MOKHBIMHA OJICMCHTAapHbIMUA
CO6BITI/I$IMI/I, B TOM YHCJIC C IOMOINbIO KOMIIBIOTEPA (C
HUCITIOJIBb30BAHUEM 3pPITeJ'IBHOI>i HarjsiiHOCTH W/WIH

BepOaIbHOM OIOPHI).

IIpoBoANTH U M3Y4YaTh ONBITHI C PAaBHOBO3MOXKHBIMH
3JIEMEHTapHBIMU COOBITHSIMHU (C MCIIONIE30BAHUEM MOHET,
UrPaIbHBIX KOCTEH, JIIPYTUX MoJIeIIei)
B XOJ€ NPaKTHYECKOW  paboThl (C HCIIOIE30BaHUEM
BHU3yaJIbHON OTIOPHI).




BBenenue

B

Teopuio rpados
49)

epeso.

Ceoticmea ~ depega: eOUHCMBEHHOCHb NYMU,
cywecmeosanue UCAYell BepUlUHbl, CBA3b MeNCOy HUCTIOM
sepuiun u yuciom pébep. Ilpasuio ymHooceHus.

Ocsaueamp noHamus: oOepeso Kax 2pag) Oe3 yuxia,
sUCAYAsL BepuiuHa (MUCm), emas 0epesa, nymv 6 depeae,
ouamemp oepesa.

H3yuamsb ceoiicmea Oepesa: cywecmeosanue Gucsyell

Yuacmeoeams 6 o6cysrcoenuu pewrenus 3a0auu Ha nouck
u nepeuucienue nymei 6 Oepege, onpeoeieHue 4Yucia
sepuiun unu pédep 6 depege, 06x00 bUHAPHO20 Oepesa, 8

mom vucnie ¢ NPpUMeHEeHUuUem npasuia YMHOMICEHUA.

8EPULLHbI,  eOUHCIBEHHOCb nymu  mexcoy — 08yms
BEPUIUHAMU, CE5A3b MEJCOY HUCIOM GepULUH U HUCTOM
pébep.

Cayuaiinbie
COOBITHA
(84)

YMHOOINCERUA

IIpomusononodicroe cobvimue. Huazpamma Diinepa.
Obvedunenue u nepecevenue  coovimuti. Hecosemecmnoie
cobvimus. Popmyna cnodxcenus eeposmuocmeu. Ilpasuno
6epOAMHOCHEII. Ycnosnas — eepoamuocme.
Heszasucumvie cobbImus. Ilpeocmasnenue CAY4atino2o
9IKCNnepuMerma 6 guoe oepesa.

Oceaueamv  NOHAMUA:  63AUMHO  NPOTNUBONONOMNCHBIE
cobvimus, onepayuu Hao coovlmuamMuU, 00veOuHeHue U
nepeceuerue coovimuil, ouazpamma dinepa (Diirepa—
Benna), cosmecmuuie u necosmecmuule coObIMUS.

H3zyuams meopembl 0 seposmuocmu 00beOUHeHUs 08yx
cobvimutl (hopmynvl crodxicenus 6eposimuocmet).
Yuacmeoeams 6 o6cyrcoenuu peutenusn 3aoauu, 6 mom
Yucie meKcmogule 3a0auu Ha OnpedeneHue 6eposiImHoOCmel
00veQuHeHUus U nepeceueHuss COObIMUl ¢ NOMOWDBIO

sepossmnocmell, yCl06HAS 8ePOAMHOCMb, HE3A8UCUMbLE
CcoObIMUS Oepeso CIYHAlHO20 ONbIMA.

\H3yuamo ceolicmea (onpedenenus) He3a8UCUMBIX
coObIMuUlL.
Yuacmeoeamv 6 oécysicoenuu peutenusn 3a0auu Ha

onpe()efzeHue U UCNOJIb306AHRHUE HE3ABUCUMDbBIX cobvimuil.
Yuacmeoseamv 6 oécysicoenuu peutenusn 3a0auu Ha
MOUCK eepOﬂmHocmelj, 6 mom uyucie  YCJlOBHbLX,
UCNOTb306aAHUEM 0epesa CIYYAlIHO20 ONblmA.

yyucnoeou  npsamou,  ouaspamm  DJurepa,  Gopmyivl
CILOICEHUSL BEPOSIMHOCEIL.
Oceausams nOHAMUA: npasuno VMHOOICEHUs

C




O0600menue,
KOHTPOJIb
(4 4)

[IpencraBnenue nanubiXx. OnucarenbHas cratuctuka. ['pader.
BepostHOCTB CIIy4aifHOTO COOBITHSL. DJEMEHTBI
KOMOWHATOPHKH.

IToBTOPATH  HU3YYEHHOE U BBICTPaAMBATH cHCTEMY
3HAHUM.

PemaTh 3agaum Ha nIpeCTaBICHUE U ONUCAHUE TAHHBIX C
TOMOIIBIO W3YYEHHBIX XapaKTePUCTHUK (c

HCIOJIb30BAaHUEM BU3YaJILHOM OIOPHI).

Yuacmeosamov ¢ o06cyncoenuu pewenus 3agaum c
IpuMeHEHHEM TpadoB.

Pemats  3agaum HA  HaXOXJICHUC BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI MO BEPOSITHOCTSM DJIEMEHTAPHBIX

COOBITHI{, B TOM 4YHCJIE B ONbITaX C PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITUAMHU (C BU3yalbHON OMIOPOi).
Yuacmeosamv 6 ob6cyscoenuu pewenusn 3apaum  Ha
HaXOXXICHUE BEPOSTHOCTEH OOBEIUHEHUS U IEPeceUeHUs
COOBITHIA, B TOM 4HCJEC HE3aBHCHUMBIX, C HCIIOIb30BaAHUEM
rpaduuecKuX NpeACTaBICHAN U iepeBa CIy4aliHOTO OIBITA.
Yuacmeosamv 6 ob6cyscoenuu pewenusn 3apaum  Ha
MIEPEeYUCIICHUe KOMOMHAIMI (YKCia TePeCcTaHOBOK, 4YHCIa
COUeTaHMU), HA HAXOXKJICHHUE BEPOSTHOCTEH COOBITHH C
MPUMEHEHUEM  KOMOWHATOPUKH, B  TOM  4YHCIE  C
HCHOJIb30BaHUEM TpeyronbHuka [lackass.




9 KJIACC (ne meHee 34 4)

Ha3sanue pasgena
(TembI)(4ucI0
4acoB)

OcHoBHOe coflep:kaHue

XapakTepHCTHKA NeATeJbHOCTH 00y4al0IIuXCs

IHoBTOpPEHME Kypca
8 knacca
(4 9)

IIpencrasnenue JTaHHBIX. OmnucarenpHas CTATUCTHKA.

Onepanuu Hax coobITUsIMU. He3aBUCHMOCTE COOBITHH.

IMoBTOPATH
3HaHUM.
Pemartn, 3agauum Ha MpeACTaBICHUE W ONKCAaHHWE IAHHBIX.
Pemars 3aga4n Ha HAXOXKACHUE BEPOATHOCTEHOOBEIMHEHUS U
nepeccycHus CO6I)ITPII71, B TOM 4YHCJIIC HC3aBUCHMbIX, C
WCIOJb30BaHUEM TpaUUYeCKUX TMPEJICTABICHUNH U JepeBa
CIIy4allHOTO OIIBITA.

Pemiate 3agaum Ha TepedYUCIICHHE KOMOMHAIM{ (49ucia
MEPEecTaHOBOK,  YHWCIa  COYETaHWH), Ha  HaXOXKACHUE
BEPOSITHOCTEH COOBITHI C MPUMEHEHUEM KOMOMHATOPHKH,

B TOM YHCJI€ C HCIONb30BaHUEM TpeyroipHuka [lackams

HU3Yy4YCHHOC n BBbBICTPAHBATH CUCTEMY

JJ1eMeHTBbI
KOMOHUHATOPUKH
(44)

KombunaropHoe npaBuio ymHoxkeHus. [lepectanoBku. dakTopuar.

Coueranuss u
[IpakTruueckas
UCIIOJIb30BaHUEM
TaOIALY.

YUCJIO  CcOouYeTaHuil.  TpeyzonvHux
pabora  «BbluncieHHe  BEpOSTHOCTEH
KOMOMHATOPHBIX  (DYHKITHI

Tackans.

C

SJICKTPOHHBIX

OcBauBaTh Ha 0230BOM ypOBHe MOHATHS: KOMOWHATOPHOE
MPaBUIIO YMHOXKEHHUSI, YIIOPSIIOUEHHAs TTapa, TPOKa 00BEKTOB,
nepecTaHoBKa, (PaKToOpuas YrcIia,coueTaHue, YUCiIo COYeTaHnH,
mpeyeonvrux Ilackans.

Pemarr  mpocreiimme  3agayM Ha  IEpEYHCIICHUE
VIOPSZOYEHHBIX Tap, TPOEK, NEePEUrClieHHE MEePecTaHOBOK W
COYETAHUH JIEMEHTOB PAa3IMYHBIX MHOXKECTB (110 00pasiry).
Pemarts nmnpocTeiiliue 3agauyM Ha TNpPUMEHEHHE 4YHCTa
couetaHuii B anreOpe (COKpaléHHOE YMHOXXEHHE, OWUHOM
HrroToHa) (c HanpaBISIONIEH MTOMOIIBIO).

Pemartb, npuMensisi KOMOMHATOPHKY, 3314l HA BBIYHCIICHHUE
BEPOSITHOCTEH, B TOM YHUCIIE C MIOMOIIBIO AJIEKTPOHHBIX TaAOIUIL
B X0JI¢ IPaKTHYECKOH paboThl (C BU3yaJIbHOH OLOPOH).

I'eomeTpuueckas
BEPOSITHOCTh
(4 1)

T'eomempuueckas eeposmuocmo. Cryuatinsiil 6100p MOUKYU U3
@uaypvl Ha nIOCKOCMU, U3 OMPE3KA, U3 OY2U OKPYICHOCTIU.

Oceausambv nonamue 2eoMempuiecKoll 6eposimHOCHU.
Yuacmeoeamv ¢ oocyscoenuu pewenus 3aoauu Ha
Haxodicoenue 8epoamnHocmell 8 Onvimax, npeocmasUMbIXKaK
8b100p MOUEK U3 MHO20Y20/IbHUKA, KpYyed, OMpesKd unuoyeu
OKPYICHOCIU, YUCTI08020 NPOMENCYMKA




HcnbiTanusa
Bepuysnu (6 u)

Ucnpitanne. Ycenex w Heynmada. Cepusl MCHBITAHWI 10 TIEPBOTO
ycnexa. Hcneitanust beprymmu. BepostHocTH coOBITHH B cepuu
ucneiTanuii bepuymmu. [lpaktuueckas pabota

«Hcneitanus bepHyimy.

OcBauBaTth Ha 0a30BOM YpPOBHe WOHSATHA: WCIBITAHHE,
3JIeMEHTapHOe COOBITHE B UCTIHITAHUH (YCIIEX U Hey/[ada),cepus
WCTIBITAHUI, HACTYIUIEHHE MEpPBOro ycrexa (Heyaadw), cepus
HCHbITaHUN bepHyuin.

PemiaTs nmpocreiinmue 3agauM Ha HaXO0XKIEHUE BEPOSTHOCTEH
COOBITHI B CEpHUU UCTIBITAHUIA IO MIEPBOrO yCIexa, B TOM YHCIe
C TmpuUMeHeHHeM  (QOpMyIbl  CYMMBI  T'€OMETPUYECKOi
Mporpeccu (C OMOPOH Ha CIPABOYHYIO HH(OPMAIIHIO).
Pemiats nmpocreiilniue 3aiayd  Ha  HaXOXJEHUE
BEPOSITHOCTEH JIIEMEHTApHBIX COOBITHH B CEpUH WCIBITAHUM
bepnymnmm, Ha HaXOXIeHHE BEPOATHOCTH ONPEAeIEHHOTO
YHUCIIa YCIEXOB B CEpHUH HCIbITaHni bepHymmm (¢ BU3yanbHOI
OTIOpOit).

H3yuyate B Xoie mpakTH4ecKoil padoTbl, B TOM 4YHCIE C
MMOMOIIBIO IU(PPOBBIX PECYPCOB, CBOWCTBA BEPOSATHOCTH B
cepuu UcnbITaHui bepHymn




Cayuaiinas
BeJIMYHMHA
(64)

CrnydaiiHass  BeNMYMHA W pAaCIpelielieHHe  BEPOSITHOCTEH.
Maremarnueckoe OXXKMJIaHHE€ W  JUCHEpCHs  CIy4alHOH
BeIWuuHBL.  IlpuMepsl  MaTeMaTHM4YecKOro  OXUIAHMA  Kak
TEOPETHUYECKOT0 CPETHET0 3HAUEHUS BEINYNHEI.

ITonsTre o 3akoHe 60IBIHX Ynce. i3aMepeHne BEpOITHOCTEH

C MOMOILBIO 4acTOT. [[puMeneHne 3akoHa OONBIINX YHCEL.

OcBouts Ha 0230BOM YpPOBHEe MOHSITHA: CIydailHas
BCIIMYHMHA, 3HA4YCHHE ciy4yaiHoOI BCJINYMHEI,
pacnpezeneHie BepoATHOCTEH.

HM3yyate w® o00cy:kmaTh  [OpUMeEpbl  AMCKPETHBIX U
HETIPEPHIBHBIX CIIyYaiiHbIX BEIMYHMH (POCT, BEC YEJIOBEKA,
YHCIEHHOCTh HACEJIECHNUs, JPYyTHE U3MEHUNBbIE BEIUYNHEI,
paccMaTpUBaBIIUECS B Kypce CTaTUCTHUKH), MOAEIBHBIX
CIy4alHBIX  BEJIIMYMH, CBSI3aHHBIX CO  CIy4YallHBIMH
ombiTaMu (OpocaHWe MOHETHI, WTPABHOH KOCTH, CO
CIly4aiiHBIM BEIOOPOM H T. 1.).

OcBauBatb Ha 0azoBoM YPOBHE NOHATHSA:
MaTEMaTHYECKOE OKUAAHNE CIydalHOH BEIMYMHBI Kak
TEOPETUUECKOE CPEHEE 3HAUCHKE, AUCIIEPCUs CIIyYalHON
BEJIMUYMHBI KaK aHAJIOT AUCIIEPCUU YHUCIOBOTO Habopa.
Pemate 3agaym  Ha BBIYHCIEHHE  MaTEMaTHYECKOTO
OXHMJAHWS U JUCIHEPCUM  JAMCKPETHOMU ClIy4aliHOI
BEJIMUYUHBI 110 3aJaHHOMY pPAacIpe/ie]IeHHI0, B TOM YHCIIe
3ajay, CBSI3aHHBIX CO CTPaxOBaHWEM M JoTepesMHu (C
HanpaBJISIOUIeH TOMOIIBIO).

3HAKOMHUTBHCHA C  MaTeMaTH4YeCKUM OXHJaHWEeM |
JUCIIEPCUEN HEKOTOPBIX pacHpeleseHHil, B TOM YHCIIE
pacnpeneneHus CIy9aiHON BETNYMHBI «YUCIIO YCIIEXOBY B
CepuH UCHbITaHUN bepHyIu.

HN3yuarp 4acToTy COOBITHS B IOBTOPSIOLIUXCS
CITy4JalHBIX OIBITAX KaK CIy4YaiiHyIO BEJINYHHY.




3HaKoOMUTbCS C 3aKkOHOM Oompmmx 9ucend (B dopme
bepuynnm): mpu OGOJBIIOM YHCIIE OMBITOB YacTOTa COOBITHA
ONM3Ka K €ro BEpOATHOCTH.

PemaTh 3amaum Ha HM3MEpEHUE BEPOATHOCTEH C TOMOLIBIO
4acTOT (C HAIPABIIAIOMICH ITOMOIIEIO).

OOcy:k1aTh pOJIb 3aKOHA OOJBIIUX YHCET B OOOCHOBAaHUHU
YaCTOTHOT'O METOJIa M3MEPEHUsI BEPOSITHOCTEH.

OOcy:xkaaTh 3aKOH OONBIIMX YHCENT KaK TPOSIBICHUE
CTaTHCTUYECKON YCTOMYMBOCTH B M3MEHUUBHIX SIBICHUAX,POIb
3aKoHa OOJIBIINX YMCEI B IPUPOJIC U B )KU3HH YEJIOBEKA.

O000menne, IIpencraBnenue ganHbX. OnucaTenbHas cTaTHCTUKA. BeposaTHOCTH
KOHTPOJIb (10 1) CIIy4aifHOTO COOBITHA. DneMeHTHl KomOmHaTopuku. CiydaifHble
BEJIMYMHBI U pacpeaeeHus.

IToBTOPATH  H3YyYEHHOE W BBICTPAUBATDH cucremy

3HAHWM.

Pemiats 3amaum Ha TpEACTABICHHE M OIMCAHUE JIaHHBIX.
Pemathb 3a7aum Ha HaXOXKJICHUE BEPOSITHOCTEH COOBITHIA,B TOM
qHCIIe B OIIBITaxX C PAaBHOBO3MOHBIMU
3JIEMEHTaPHBIMUCOOBITHSIMH, BEPOSITHOCTEHN

OOBEMHEHUST WM TIEPECCUYCHUS  COOBITHH,  BBIYUCIATH
BEPOSITHOCTH B OIBITaX C CEPUAMHU CIIyYailHbIX UCTIBITAHUIMA

KaﬂeH)IapHO—TeMaTI/ILIeCKOC IJIAaHUPOBAHUEC IS 7 KJ1acca, 8 Kacca CMOTPETH B pa60‘-II/IX IporpamMma 1o npeamMeTam 7, 8 Kkiacca.




