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IMNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma no MateMaTuKe sl 00y4arolUXCsl C TSKEIbIM HapyILIEHUEM
peun (manee — THP) Ha ypoBHE ocHOBHOTO 00111€TO 00pa3oBaHus MOATOTOBICHA HA
OCHOBE:

1. denepanbHOTO  TOCYAApCTBEHHOTO  O0Opa3oBaTENBHOIO  CTaHJapTa
ocHOBHOTrO 001ero oopazosanus (Ilpukaz Munnpocsemienust Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHHHCTEPCTBOM FOCTHIMHU
Poccuiickoit @eneparuu 05.07.2021 1., per. Homep 64101)(manee — ®I'OC
000),

2. IlpumepHOi amanTHPOBAHHOHW OCHOBHOW 00pa30BaTEIBHON MPOTPAMMBI
OCHOBHOTO  oOmiero oOpa3oBaHusl OOydYarOUIUXCS C  3aJCPXKKOMN
MICUXUYECKOTo pa3BUTHSA (0g00peHHOUN permenueM ®YMO mo obmemy
obpazoBanuto (mpotokoin ot 18 mapra 2022 r. Ne 1/22)) (manee — ITAOOII
OOQ THP),

3. TlpumepHoii paboueil mporpamMmbl OCHOBHOTO OOIIEro 0Opa3oBaHUS IO
npeamety «MatemaThuka»

4. IlpuMepHOil TporpaMMbl BOCIHMTAaHHUS, C YYETOM pPacHpeIesICHHbIX 10
KJlaccaM  TpOBEpsieMbIX TpeOOBaHWM K  pe3yjbTaTaM  OCBOCHHS
AJIanTUPOBAHHON OCHOBHOM 00pa30BaTEeIbHONM MPOrpaMMbI OCHOBHOTO
oOmiero o0pa3oBaHusi OOYYAIOMIMXCS C 3aJEPKKOW  MCUXUYECKOTO
pa3BUTHSL.

5. Konnenuuu pa3BUTHS MaTeMaThuyeckoro oOpaszoBaHusi B Poccuiickoii
denepanuu.

6. Ilpukaz MunuctepctBa IIpocBemienust Poccuiickoit ®eneparuu ot
24.11.2022 r. Nel025 «O06 ytBepx)aeHuu (eaepanibHON ananTUPOBAHHON
o0pa3oBaTebHOW MPOrpaMMBl  OCHOBHOTO 00miero oOpa3oBaHus s
obyuaromuxcs ¢ OB3»

AnantupoBaHHas paboyasi mporpaMma Mo MaTeMaTUKe sl 00ydaroluxcsi ¢
THP ocnoBriBaeTca Ha [IOOIT OOO, npu 3TOM yUUTHIBAIOTCS T€ HEAOCTATKU PEUYEBOrO U
HEPEYEBOTO pPa3BUTHUS, KOTOPbIE HOCAT COYETAHHBIM WJIM BTOPUYHBIN XapakTep.
Heo6xoauMocTh mpUMEHEHUs CIENUadIbHbIX METOJOB U MPUEMOB OOyUECHHS] MaTeMaTHKE
00yCIIOBJIEHO, B YaCTHOCTH, IpobieMamMu Hec(HOPMUPOBAHHOCTU MPOCTPAHCTBEHHBIX U
KBa3UIPOCTPAHCTBEHHBIX OTHOIICHUH, B Ps/I€ CIy4yaeB HAJIMYUEM JUCKAIBKYJIMUYECKUX
pPacCTpOICTB, HEJAOCTATOYHBIM YPOBHEM C(HOPMHUPOBAHHOCTH CIIOBECHO-TIOTUYECKOTO
MBIIIJIEHUS, TPoOJIeMaMu YCBOEHHUsI aOCTPAKTHOM JIEKCHKHU (HApUMeEp, MaTEeMaTHYECKOM
TepMUHOJOTUN). MareMmaruueckasi JeATEIbHOCTh CIMOCOOCTBYET pa3BUTHUIO HAarJIsAIHO-
JIEUCTBEHHOTO, HATJISIHO-00pa3HOT0, BEpOATbHO-TOTHYECKOTO MBIIUICHUSI 00YUYaOIUXCs
¢ THP. Ona naet BO3MOXXHOCTh C(hOPMUPOBATH U 3aKPEMUTh aOCTPAKTHBIC, OTBICUYCHHBIC,
o0o0mIaronue MOHATHS, CIMOCOOCTBYET Pa3BUTHIO MPOIECCOB CHUMBOJIM3AIMM, HaBBIKA
MOHUMaHWs WH(OpPMAIMK, TPEICTABICHHOW pa3HBIMH Ccroco0amMu (TEKCT 3ajadd,
dbopmMynupoBKa TMpaBWia, TaOJMIBI, AITOPUTM JNEUCTBUUA U T.M.), (HOPMHUPOBAHHUIO
MaTEMaTUYECKOM  JICKCUKH, TOHUMAHUIO ¥  YHOOTPEOJICHWIO  CJIOXKHBIX  JIOTHKO-
IPaMMaTUYECKUX KOHCTPYKIMI, CBSA3HOM YCTHOM M INHUCBMEHHON peun (MOpOXKACHHE
CBSI3aHHOTO Y4Y€OHOTO BBICKA3bIBaHUSI C HMCIOJIb30BAHWEM MAaTEMaTHUYECKUX TEPMHUHOB U
MOHATHI), o0ecrieunBaeT MPOPUIAKTHKY TUCKATBKYJIHHA. Y POKH MAaTEMaTHUKU Pa3BUBAIOT



HAOIIOAATEeIbHOCTh, BOOOpaKEHHE, TBOPUYECKYI0 AaKTHUBHOCTh, OOYyYarOT MpHEeMaM
CaMOCTOSITENBHON PabOThl, CIOCOOCTBYIOT (JOPMUPOBAHHUIO HABBIKOB CAMOKOHTPOJIS.

AJAIITUPOBAHHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» 7 - 9 KIIACCBI

MecTo y4eOHOr0 Kypca B y4eOHOM IJIaHe
VY4eOHbIil npeamer «Auredpa» peainsyercs Kiaccax 3a C4YeT 00sA3aTesIbHOM 4YacTh
y4eOHOT 0 TUIaHa.
B pamkax amantupoBaHHOW 00Opa3oBaTenbHOUM mporpaMmbl ajis aeteit ¢ THP nHa
n3yuenue anreopsl ¢ 7 mo 9 (10) kiacc oTBoaMTCS MO 4 Yaca B HeAemro, U3 pacuéra 34
y4eOHbIC HEJIETU B TO/I.

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

Yucna u evluucnenusn

PanuonanbHbIE YHCIA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0] OT OJHOM (HOPMBI 3amHCH APOOEit
K Jpyroi. lloHATHEe panMOHANBPHOTO 4YHCIA, 3alUCh, CPAaBHEHUE, YIOPSAOYMBAHUE
palMoOHANBHBIX 4Hcel. ApudmeTndeckue AEMCTBHUS C pPALUMOHAIBHBIMU  YHCIAMH.
Pemenue 3amay U3 peanbHON MPAaKTHKKM HA YacTH, Ha JpOOH.

Crenenp ¢ HaTypaJdbHBIM  [IOKa3aTeleM:  ONpejAesieHHe, peoOpa3oBaHHe
BBIPA)KEHUI Ha OCHOBE OIpeeICHNs, 3aMUCh OOJbIINX YUCEIL.

[IpoueHTsI, 3anKch MPOLEHTOB B BHJE ApoOU M ApoOM B BUAE NMPOLEHTOB. Tpu
OCHOBHBIE 33JJa4/ Ha IIPOLIEHTHI, PEIICHUE 337a4 U3 PEaIbHON IIPAKTUKU.

[Ipumenenue IIPU3HAKOB JEITUMOCTH, pasyiokKeHue Ha MHOXUTEIN
HaTypAJIbHBIX YHMCEIL.

PeanbHble 3aBUCHUMOCTH, B TOM  4YHUCIE npsimMas u oOparHas
IIPONOPLUUOHAIBHOCTH.

Anzebpauueckue eviparxcenus

[lepemeHHbIE, YMCIOBOE 3HAYECHHUE BBIPAKEHUS C NepeMeHHOHW. Jlomyctumbie
3HA4YCHHUSI TMEepeMEHHBIX. [IpeAcTaBineHre 3aBUCHMOCTH MEXIy BEIUYMHAMU B BHUJIE
dbopmybl. Beraucnenus no gpopmynam.

[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUN, TOXKICCTBEHHO DPAaBHBIC BBIPAXKCHUS,
nmpaBujia TpeoOpa3oBaHHMs CYMM U TIPOM3BEACHHM, MpaBWJia PACKPBITHS CKOOOK U
MIPUBEICHUS TOJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATyPAJIbHBIM MTOKa3aTEIIEM.

Onnounensl 1 MHOrowieHbl. CreneHb MHoroujeHa. CrokeHue, BBIUUTAHUE,
YMHOX€HUE MHOTOWJIEHOB. DOpMyIibl COKpAIIEHHOTO YMHOXXEHUS: KBaJApaT CyMMbI U
KBagpar pasHoctu. PDopmyna pa3HOCTH KBaapaTtoB. Pa3nokeHHMe MHOTOWICHOB Ha
MHOHUTEIH.

Ypasnenusn

YpaBHEeHHE, KOpPEHb ypaBHEHHUs, TIpaBuja MpeoOpa3oBaHUs YpaBHEHHUS,
PaBHOCHJILHOCTb YPaBHEHUM.



JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, 4YHUCIO KOPHEW JIMHEHMHOIO
YpaBHEHUs], pelleHue JMHEHHBIX ypaBHeHMH. CocCTaBlieHHE YpaBHEHHH IO YCIOBHIO
3aja4d. PerieHue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPABHEHU.

Jlunetinoe ypasnenue ¢ 06ymsa nepemennvimu u e2o zpagux’. Cucrema IBYX
JMHENHBIX YpaBHEHUN C JABYMsI IIEpEMEHHbIMU. PelnieHne cuctemM ypaBHEHMI CIOCOOOM
HOJCTaHOBKHU. [IprMepsl peleHns TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO CUCTEM YPAaBHEHUH.

Koopounamul u cpaguxu. @ynukyuu

Koopaunara Toukn Ha mnpsimMoil. YucnoBele mpoMexyTku. PaccrosiHue Mexamy
JIBYMsI TOUKaMU KOOPAMHATHON IPSAMOIL.

[IpsimoyronbHas cucreMa KkoopauHat, ocu Ox u Oy. AGciycca U opuHaTa TOUKHUHA
KOOpAMHATHON IulocKOoCcTU. Ilpumepsl rpaduxoB, 3amaHHbIX (opmymnamu. YteHue
rpauKOB peasibHbIX 3aBUCUMOCTEH.

[lonstue ¢pynkuuu. I'papux ¢pynknun. CoiictBa GpyHkuumil. JIuneitnas QpyHkuus,eé
rpaduk. I'paduk dyukiuu y = kx + b. Ipaguueckoe pewienue nunetinvix ypasHeHuti u
cucmem JUHEUHbLX YPAGHEHUII.

8 KJIACC

Yucna u eévtuucnenun

KBanpatHelii kopeHb u3 uyucna. Ilowamue 06 uppayuoHanbHOM 4Yucie.
Hecamuunvle npubnudscenuss uppayuouanvHvlx uucen. CBOWCTBA apUPMETHUECKUX
KBaJIpaTHBIX KOpPHEH M WX NMPUMEHEHHE K MPeoOpa3OoBaHHUIO YHCIOBBIX BBIPAKECHHH U
BBIYUCIICHUAM. [leticmeumenvhble Yucia.

CreneHb ¢ HenbIM OoKa3atesieM U €€ cBoricTBa. CTaHIapTHAS 3alUCh YHCIIA.

Anzebpauueckue eviparxcenusn

KBanpaTHblil TpEXuseH; pa3iokeHHe KBaJIpaTHOIO TPEXUWIEHA HA MHOXKHUTEIU.

AnrebGpanueckast apoos. OCHOBHOE CBOMCTBO aireOpanveckoil Apoou.
CrnoxxeHue, BRIYMTAHUE, YMHOXKEHHE, JIeJIeHUE airedpandyeckux apooeil. Parmonanbubie
BBIPAXKCHUA U UX TpeoOpa3oBaHue.

Ypaenenua u nepasencmea

KBanpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOro ypaBHeHUA. Teopema
Buema. Pemienue ypaBHEHUM, CBOIAIIMXCS K JIMHEWHBIM U KBaJapaTHbIM. [Ipocreiimme
JIpOOHO-paIOHAIbHBIC yPAaBHEHHUS.

I paghuueckas unmepnpemayus ypasHeHuii ¢ O8YMs NEPEMEHHbIMU U CUCTNEM
JIUHEUHbIX YPaeHeHUll ¢ 08yMs nepemenHbviMuy. 1IpuMepsl pelieHnsl CUCTEM HEIMHEHHBIX
YPaBHEHMI € JByMS IIEPEMEHHBIMHU.

Perienre TeKCTOBBIX 3a7a4 anreOpanyecKuM CrocoOOM.

HucnoBble HEpPAaBEHCTBA M HMX CBOWCTBA. HepaBeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHEIHBIE HEPABEHCTBA C OAHOW NEpeMeHHON. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OAHON EPEMEHHOIA.

Dyukuyuu

[Tonarue pynkumu. O61aCTh ONpenesaeHns 1 MHOXKECTBO 3HAYCHUH (PYHKIINU.
CrniocoOb1 3a1aHust PyHKIHHA.

I'paduk dynkuuu. Yrenue cBoicTB ¢pyHkuuu no e€ rpaduxy. IIpumepsl
rpaduKkoB PYHKIIHH, OTpa)karoluX pealibHbIE MPOIECCHI.

OyHKIMY,  OMNHUCHIBAIOIIME  MPSAMYI0O W 0OpaTHYIO MPONOPLHOHAIbHbBIE
3aBUCUMOCTH, MX rpapuku. PyHkimu y = x%,y = x°,y = J Xy =k

I'paguueckoe ‘"

peuienue YypagHeHUul U Cucmem ypasHeHUul.



9 KJIACC

Yucna u evluucnenusn

JleiicTBUTEIbHbIE YHCJIA

PanmonanbHbIE 4YHCTA, UPPAYUOHATbHbIE UYUCIA, KOHEUHble U OecKOHeuHble
decsimuutvle Opodu. MHoxxcecmeo oeticmeumenbHblx yuces, 0elucmeumenbtble Yucia KaxK
beckoHeynvie Oecamuunble Opodu. Bzaumno o00HO3HAUHOE coomeemcmeue MmeHcoy
MHOMCECNBOM OeUCMBUMENbHBIX YUCETl U KOOPOUHAMHOU NPAMOLL.

Cpasnenue  OelicmeumenvbHblX — yucel,  apugmemudeckue  Oelucmsus ¢
OelicmeumenbHbLMU YUCTAMU.

HN3mepenust, npulInKeHUsA, OLEHKHU

Pa3MepBI 00BEKTOB OKPYZKaromero Mupa, MJIUTCIbHOCTD IIPOLICCCOB

B OKPY’KaIOIIEM MUDE.

[TpubmmkEéHHOEe 3HaYEHUE BEIUYHMHBI, TOYHOCTh MpHUOIMKeHus. OKpyrieHue
yucen. [Ipuknnka v oneHka pe3yJbTaToB BEIYMCICHUI.

Ypaenenusa u nepasencmea

YpaBHeHUs ¢ OTHOM NepeMEeHHOMH

JluneriHOe ypaBHeHUE. Penienne ypaBHEHN M, CBOASAIINUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHMH, CBOIAIIMXCA K KBaJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepst peuienus ypasHeHUui mpemovel u 4yemeepmou
cmeneHeu pasnodcenuem Ha MHONCUMEU.

Pemenne npoOHO-paninoHaIbHBIX YpaBHEHHH. PellieHne TeKCTOBbIX 3a/1a4
anreOpanyecKuM METOOM.

Cucrembl ypaBHeHU

VYpaBHeHHE C JByMsl TMEepeMEHHbIMH M ero rpaduk. Pemenue cucreM nByX
JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU. Pelienre cucTteM IByX ypaBHEHUH, OJTHO
U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOPOW cTemeHu. [ 'paduyeckas MHTEpIIpETAIIHS
CUCTEMBI YPaBHEHUN C JBYMs IIEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a7a4 aNreOpanyecKuM CrocoOOM.

HepaBencrBa

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJHOW INEpeMEHHOW. Pemenne cucrem
JUHEWHBIX HEPABEHCTB C OJHOU mepeMmeHHou. KBanpaTHbie HepaBeHCTBA. | paduueckas
MHTEpIpETALUsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs IEPEMEHHBIMHU.

Dynkuyuu

KBanpatuunas ¢pynkuus, e€ rpaguk u cpoiicta. [lapabona, KoopaAMHATHI
BEPIIMHBI TapaboJibl, OCb CUMMETPUHU Tapa0OOIIbI.

I'padukn hyHKIUI: y = kx, y = kx + b, y=
v,
y= xy= k—)IC/I UX CBOMCTBA.

Yucnoewvie nocnedosamenvhocmu

Omnpenenenne u cnoco0bl 3aJaHUA YMCJIOBBIX NOCJe0BaTeIbHOCTE

[loHsATHE YKCIOBOM MOCJHEAOBATENBHOCTH. 3aJaHHUE IOCIEA0BATEIbHOCTH
peKyppeHTHOU ¢opmyToit 1 GOpMyJIOi n-TO YlieHa.

ApudmMernyeckasi 1 reoMeTprUYeCKas POrpeccuu

Apudmerndeckass u reomeTrpuyeckas mnporpeccuu. Dopmynbl n-TO  uiIeHa
apu(pMETHIECKO U TeOMETPUIECKON POTPECCUid, CYMMBI TIEPBBIX 71 YJICHOB.

H3zobpascenue unenos apugmemuyeckolu u 2eoMempuieckou Nnpozspeccuil



MOYKAMU HA KOOPOUHAMHOU NIOCKOCmU. JIUHeUuHblll U IKCNOHEHYUANbHbIU POCHI.
Crooicnvle npoyenmol.

IINIAHUPYEMBIE ITPEJIMETHBIE PE3YJBTATBI OCBOEHUA
AJTAIITUPOBAHHOUN PABOYEM ITPOT'PAMMBI KYPCA «AJITEBPA» (ITO
I'OJAM OBYYEHUA)

OcBoenne ywyeOHOro Kypca «AnreOpa» Ha YypOBHE OCHOBHOIO OOIIEro
o0OpazoBaHMs JOIDKHO  OOECTeYMBaTh JOCTH)KEHHE  CJICAYIONMX  IPEJAMETHBIX
00pa30BaTENbHBIX PE3YIHTATOB:

7 KJIACC

Yucna u évluucnenun

BbimonHsaTh, coderass yCTHblE M INHUCbMEHHBbIE MpPHUEMBI, apUpMETHUECKUe
JEHCTBUS C pallMOHAIbHBIMU YHCIIAMHU.

HaxoauTp 3Hau€HUs YHUCIOBBIX BBIPAKEHUH; PUMEHATH pa3HOOOPa3HbIECIIOCOOBI
U IPUEMBI BBIUMCIICHUS 3HAYSHUH JPOOHBIX BBIPAXKEHUMH, COJepKAIIUX OOBIKHOBEHHbIE U
JeCSITUYHBIE IPOOH.

[lepexoauth OT onHON (opmbI 3amucu uucen K JApyrod (mpeoOpa3oBbIBAThH
JECSITUYHYIO IpoOb B OOBIKHOBEHHYIO,

OOBIKHOBEHHYIO B JECSATHUYHYIO, B UYAaCTHOCTH B OECKOHEUHYIO
JNECATUYHYIO Npo0b). CpaBHUBATh U YIIOPAI0UMBATH PALlMOHAIIbHBIE YUCIIA.

OKpyTIJIsATh YnCIa.

BbBINONHATE NPUKUIKY W OLIGHKY pe3yibTaTa BBIYUCICHUW, OLICHKY 3HAYCHHU
YHUCIJIOBBIX BBIPAKEHUH.

BbINOAHATE AEHCTBUS CO CTENEHSIMHU C HaTypajJbHBIMU ITOKa3aTeIsIMU (C ONOpOiiHA
CIIPaBOYHYIO MH(OPMAIIHUIO).

[IpuMeHsATh NpU3HAKK JEIUMOCTH, Pa3IoKeHHEe Ha MHOXKHUTENU HaTypaibHBIX
quCcedl.

Pemath mpocreiilue MNpakTUKO-OPUEHTHPOBAHHBIE 337aud, CBS3aHHBIE C
OTHOIIIEHHEM BEJIMYMH, IPONOPLHUOHAIBHOCTBIO BEJINYMH, MPOIICHTAMU;
MHTEPIPETUPOBATh PE3YJIbTaThl PEUICHHs 3aJa4 C Y4ETOM OTpaHUYEHUM, CBSI3aHHBIX CO
CBOICTBaMU paccMaTpUBAEMbIX 0OBEKTOB.

Anzebpauueckue eviparxcenus

OpueHTupoBaThCs B TMOHATHSAX U ONepUpoBaTh Ha 0a30BOM  ypOBHE
anreOpandecKoi TEPMUHOJIOTHEN U CUMBOJUKOM.

Haxonute 3HaueHuss OyKBEHHBIX BBIPAKEHUH MpH 3aJaHHBIX 3HAYCHUAX
NEPEMEHHBIX.

BoinonHATh npeoOpa3oBaHUs 1€JIOT0 BBIPAXKEHHS] B MHOTOWIEH NpPUBEICHUEM
NOJOOHBIX CIIaraeMbIX, PACKPBITUEM CKOOOK.

BbInonHATh yMHOXKEHHE OJJTHOYJIEHAa HA MHOTOWIEH U MHOTOYJIEHa HA MHOTOYJIECH,
NpPUMEHSTH (OPMYJIbI KBaJipaTa CyMMbI U KBaJipaTa pa3HOCTH (C OMOPO Ha CIPAaBOYHYIO
UHPOPMAIIHIO).

OcCylIecTBIATh  pa3lIoKEHHE MHOTOWIEHOB HAa MHOXHMTEIM C  IIOMOIIBIO
BBIHECEHHSI 32 CKOOKM OOIIEro MHOXXHTENs, TPYNIUPOBKU ClIaraeMbIX, MPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOKEHUS (C OMIOPOil Ha CLPaBOYHYIO HHPOPMAIHIO).

[TpumensaTs mpeoOpa3zoBaHUsi MHOTOWICHOB JUISl PEIICHUS PA3IUYHBIX 3a/1ad W3
MaTEeMaTHKH, CMEXHBIX MPEMETOB, U3 pEabHON MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTEMEHEH C HATypaJbHBIMU TOKa3aTeIsiMU  JJis



npeoOpa3oBaHus BhIpakeHUH (C OMOPO Ha CIPABOYHYIO HH(POPMAILIHIO).

Ypaeénenua u nepasencmea

Pemlare snuHelHBIE ypaBHEHHMsI C OJHOM IIEPEMEHHOW, IPUMEHss IpaBUiia
nepexo/ia OT MCXOJHOIO ypaBHEHHS K paBHOCWIBHOMY eMy. IIpoBepsATs, siBisieTcs M
YHUCIJIO KOPHEM YPABHEHMUS.

Nmers mpenctaBieHue o TpadUUYECKUX METOJNaX NpPU PEHICHHH JIMHEWHBIX
YPaBHEHUU U UX CHCTEM.

[logOupars mpuUMepbl Map YHUCEN, SBISIIOMIMXCA  pEHICHUEM

JIMHEWHOTOYPABHEHUS C IBYMs IEPEMEHHBIMM.

Ctpoutb B KOOPAMHATHOM IUIOCKOCTH TpadUK JHUHEHMHOrO YypaBHEHHS C JBYMs
NEPEMEHHBIMU; NOJIb3YSICh TPAPUKOM, IPUBOAUTH IPUMEPHI PELIEHUS YPaBHEHUS.

Pemats cucrembl ABYX JMHEHHBIX YPaBHEHHU C ABYyMSI IIEPEMEHHBIMHU, B TOM
ymciie rpaduyecky (C Ornopoi Ha alrOPUTM YUEOHBIX IEHCTBUI).

CocTaBiiTh (IOCIE COBMECTHOIO aHANIM3a) U PEIIATh JIMHEHHOE yYpaBHEHHUE WU
CUCTEMY JIMHEWHBIX YpaBHEHUH 10 YyCIOBUIO 3aJadyd, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJIYYEHHBIN pe3ybTar.

Koopounamut u cpaguxu. @yukyuu

N3o0paxaTe Ha KOOPAWHATHOM MPSAMOW TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, MHTEPBAJbl; 3alKMChIBATh YHCIIOBbIE MPOMEXYTKH Ha
areOpanyecKkoM si3bIKe.

OTmeuarb B KOOPAMHATHOW IUIOCKOCTHM TOYKM IO 3aJaHHBIM KOOpJAMHATaM;
cTpouTh rpaduku TuHeHHbIX GyHKUUN. CTpouTh rpaduk pyHkuum y = kx +b.

OnuceiBaTh € MOMOILIBIO (QYHKIMA HW3BECTHBbIE 3aBHUCHUMOCTH  MEXIY

BeIMYMHAMHU (TI0 QJITOPUTMY Y4eOHBIX JEHCTBUIl): CKOPOCTb, BPEMsl, paCCTOSIHUE; 1IE€HA,
KOJIMYECTBO, CTOUMOCTb; IPOU3BOAUTEIBHOCTD, BpEMsI, 00bEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMHU M0 3HAYEHUIO €€ apryMeHTa.

[lonumars rpadpuyeckuii crnocod MpeACTaBICHHUS M aHaiau3a HWHGOPMALUU;
U3BJIEKaTh U HHTEPIPETHPOBATH MHPOpMALMIO U3 TpadUKOB PEabHBIX MPOLECCOB U
3aBHCHMOCTEN.

8 KUIIACC

Yucna u eéviuucnenun

Hcnonb30BaTh HauaabHbIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTENIBHBIX YUCEN
JUISL CpaBHEHUS, OKPYTJCHUS W BBIYHMCICHUMN; H300pakaTh ICHCTBUTENBHBIE YHCIIA
TOYKAMU Ha KOOPJAUHATHOM ITPSMOM.

[IpumeHsaTr MOHATHE apu(PMETHYEeCKOro KBaJApaTHOTO KOPHS; HaXOAMTh
KBaJIpaTHbIE€ KOPHH, MCHOJb3YyS TMpPU HEOOXOAMMOCTH KaJIbKYJATOP; BBIIOJIHATH
npocTeiiimme npeoOpa3oBaHUS — BBIPAKECHHM, COAEpX AIIMX KBAJApPAaTHBIE KOPHH,
HCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIUX U MaJIbIX YHCEI C MOMOIIBIO AECITHUHBIXApo0ei
u creneHei uucna 10.

Anzedbpauueckue sviparxcenus

[IpumeHsAT,  MOHSATHE  CTENEHM C  LEeNbIM  TOKazaTeJeM,  BbIMOJHATh
npeoOpa3oBaHMs BBIPAKECHUH, COAEPXKALIMX CTENEHH C IEeIbIM IoKazaTteneMm (cC
MCIOJIb30BAHUEM CIIPABOYHON MH(POPMAIINN).

BbINONHATE  HECNIOKHBIE TOXKIAECTBEHHbIE MPEOOpPa30BaHMS  PAMOHAIBHBIX
BBIpKEHUH HAa OCHOBE MpaBWJ ACHCTBUI HaJl MHOTOYJIEHAMH U anredpanyecKuMu
POOSIMHU.

PacknansiBaTh KBapaTHBIN TPEXWICH HA MHOKUTEIIH.



[IpuMeHATs MPeoOpa3OBaHUs BHIPAKEHUH IS PEINEHHS DPasIMYHBIX 3a/1a4 M3
MaTEMATHKM, CMEXKHBIX TIPEMETOB, U3 PEATBHOM TPAKTHKH.

Vpasnenus u nepasencmea

Pelath JMHEHbIE, KBAaJApaTHBIE ypaBHEHHS (C HCIOJb30BAHUEM CIIPABOYHON
MH(GOPMAlMK) W pAalMOHAIBHBIE YPABHEHHUS, CBONAIIMECS K HHUM, CHCTEMBI JBYX
YPaBHEHUIA ¢ IByMs IEPEMEHHBIMM.

[TpoBOAMTE MPOCTEHIIME NUCCIIEN0BAHNS YPABHEHUH W CHCTEM yPaBHEHMIH, B TOM
yhcle ¢ TNPUMEHEHWEM TrpadUUecKuX MpPeACTaBIeHnH (YCTaHABIMBATh, MMEET JIU
yPaBHEHHUE WJIM CHCTEMA YPaBHEHMI PELICHNS, €CIIM UMEET, TO CKOJIBKO, ¥ IIP.) C OHOPOi
Ha aJITOPUTM yUeOHBIX IEUCTBUH.

[TepexomuTh OT CIOBECHON (GOPMYIHPOBKHU 3a1auk K €€ anreOpanvecKoi Moaenu
C TIOMOIIBIO COCTABIEHHS YPAaBHEHHS WIH CUCTEMBI ypPaBHEHMI, HUHTEPIIPETHPOBATh B
COOTBETCTBHMH C KOHTEKCTOM 3aa4y TIOJTyYEHHBIN pe3yJIbTar.

[IpUMeHSATH CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHHS, OLECHKH; PEIIATh
JIMHENHBIE HEPABEHCTBA C OIHOW TEPEMEHHOW M MX CHCTEMBI; 1aBaTh TPadUUECKyIO
WITIOCTPAIUIO MHOKECTBA PELICHHI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkuyuu

OnepupoBaTh Ha 0a30BOM YypoBHE (YHKIHOHAIBHBIC MOHATUS U S3BIK
(TEPMHUHBI, CHUMBOJIMYECKHE OOO3HAYEHHMS); ONPEAETATh 3HA4eHUE (YHKIHMH IO
3HAYEHHMIO aPIyMEHTa; ONPEEIATh CBOMCTBA (QyHKIMH 110 €€ TpaduKy.

CTpouTs rpaduKy 3IEMEHTAPHBIX GYHKIMA BHAA , Y =x%, Y =X,y =~x ,y=

—k; omuceIBaThH CBOMCTBA YHCIOBOM (yHKIMH 110 €€ rpaduKy (Mpu HEOOXOAUMOCTH C
X

HaIpaBJISIIOIIEH TOMOILBIO).

9 KJIACC

Yucna u évtuucnenun

CpaBHMBATH M yNOPSAA0YMBATH PALIMOHAIBHBIE U UPPALMOHAIIBHBIC YUCIIA.

Boinonuate apudmMerndyeckue ACHCTBUS C pallMOHANIBHBIMU YHCIIAMH, COYETas
YCTHBIE M IIMCBMEHHBIE INPUEMBI, BBINOJIHATH BBIYUCICHUS C HUPPALUOHAIBHBIMU
YUCJIAMHU.

Haxonuths 3HaueHHs cTeneHel ¢ LEIbIMU NOKA3aTeIsIMU U KOPHEW; BBIYHCIATH
3HAYEHMS YUCIIOBBIX BBIPAKECHUM.

OKpyryiAiTh  JEHMCTBUTENBbHBIE YHUCIA, BBINOJHATH MPUKUAKY Ppe3yJsibTara
BBIYMCIICHUH, OLICHKY YMCIIOBBIX BBIPAXKCHHUIA.

Ypaeénenua u nepasencmea

Pewate nuHENHBIE W KBAaJpPATHBIE YPAaBHEHUS, YPaBHEHHUsS, CBOJSIIMECS K HUM,
npocTeiie ApoOHO-pallMOHAIbHBIE YPaBHEHHUS.

Pemate mpocreiimme cuctemMpl  ABYX JIMHEHWHBIX YPaBHEHHM C  JBYMs
MIEPEMEHHBIMU M CHCTEMBI JABYX YPAaBHEHUM, B KOTOPBIX OJHO YpaBHEHUE HE SIBIISIETCS
JMHENHBIM (TI0 BU3YaJIbHOM omope).

Pemrate mpocreiinye TEKCTOBBIE 3a/1a4H alnreOpandeckuM CIiocoOOM C MOMOIIBIO
COCTaBJICHUSI YPAaBHEHHUSI WIIM CUCTEMBI JIBYX YPABHEHUN C JBYMs IIEPEMEHHBIMH.

[IpoBoauTh mpocTeNIIne UCClIeI0BaHUs YPABHEHUN U CUCTEM YPaBHEHUH, B TOM
quciae C NpUMEHEHHEeM TpapuuecKux NpeacTaBleHuil (ycTaHaBIMBaTh, WMEET JIU
YpaBHEHME UJIM CUCTEMA YPaBHEHUI pELIEHMs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

PemaTh nuHelHbIe HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; M300pakaThpelIeHUE
HEPABEHCTB Ha YUCIIOBOU NPSIMOM, 3aIIMCHIBATH PELIEHHUE C TIOMOIIBIO CUMBOJIOB.

Pemats cucteMbl JIMHEHHBIX HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE



KBaJ[paTHOE€ HEPABEHCTBO; M300pa)kaTh PEIICHWE CHCTEMbl HEPABEHCTB HA YHCIOBOM
NPSIMOH, 3aMMCHIBATh PEIICHHE C TTIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN Pa3IMYHbIX 33/ad.

Dynkyuu

Pacno3naBare  (pyHKIMM W3yd4eHHBIX BUAOB. [loKa3bIBaTh

CXEMaTHYECKUPACIIOIOKECHNE Ha KOOPAMHATHON TUIOCKOCTH
rpadukoB QyHKIMH BUAA: y = kx, y = kx
b, ,y=ax* + bx +c, y = x°, y = yf,y=:k

B 3aBHUCHUMOCTH OT 3Hay€HUI KO3 (PUIMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKIIHIA.
Crpouth 1 H300paXkaTb CXEMaTH4ECKH TIpauKU KBaJPAaTUYHBIX (PYHKIHH,

OMKCHIBATh CBOMCTBA KBAAPATUYHBIX QYHKIUN MO UX TpaduKam.

PacriozHaBath kBajpaTH4HYy!0 (YHKIHIO 1O (GOpMyJie, TPUBOIUTH MPUMEPHI
KBaJIPATUYHBIX (PYHKIIMI U3 peaabHOM KU3HU, (GU3UKU, TEOMETPUH.

Apugpmemuueckan u ceomempuueckasn npozpeccuu

PacriozHaBath apuMeTHYECKyr0 U T€OMETPHUYECKYIO MPOTPECCHH TMPHU Pa3HBIX
croco0ax 3a/laHusl.

BEBITIOTHATE ~ BBIYKCIICHUS € WCIIOJIB30BaHHUEM  (GOpMyJ  n-TO  4WieHa
apuMeTHuecKor U TeOMETPUUECKON MPOrpeccuid, CyMMbI TIEPBBIX /1 YICHOB (C OMOpOi
Ha CIIPaBOYHYIO HH(OPMAITHIO).

Pemath 3amaun, cBsI3aHHBIC C YHCIOBBIMH TIOCIIEIOBATEILHOCTSIMH, B TOM YHCIC
3aJlayl W3 peallbHOM JKU3HU (C  HCIOJB30BAHUEM KAJNbKyIATOpa, HU(PPOBBIX
TEXHOJIOTHH).

KOPPEKIIMOHHO-PA3BUBAIOIIIA I HATIPABJIEHHOCTD

OcBoenune yueOHOro Mmatepuana Benercs Mud(epeHIUpPOBaHHO € BKIOYECHHUEM
AJIEMEHTOB KOPPEKIIMOHHO-PA3BUBAIOIINX TEXHOJOTHUWA, OCHOBAaHHBIX Ha MPHUHIIUIAX
YCUJICHUS MPAKTUIECKON HAMPABICHHOCTH U3Yy4aeMOro MaTepHalia; Ofmophl Ha >KMU3HEHHBIN
OTBIT OOYYAIOUIUXCs; OPHEHTAIIMM HA BHYTPEHHHUE CBS3U B COJIEPKAHUU HU3Y4aeMOTO
MaTepuala Kak B paMKaxX OJJHOTO MPEIMeTa, TaK U MEXIy MpeIMeTaMu; HEOOXOIUMOCTH H
JOCTaTOYHOCTH B ONpe/eIeHMN 00bEMa N3y4aeMoro MaTepHalia; BBE/ICHUS B COJIEp)KaHHE
Y4EOHBIX TMPOTPAMM KOPPEKIIMOHHBIX 3aJaHui, MPEayCMaTPUBAIOIMINX aKTUBU3AIUIO
MMO3HABATEIbHOU €SI TENbHOCTH.

OcHoBHas (Qopma opraHuzanuu ydeOHOro 3aHsTHs: Yypok. Mcmonb3yroTcs
WHIMBHUIyaJbHbIE, TPYIIOBBIC, MHAUBUIYAJIBHO.

KoppekironHas HampaBiIeHHOCTh Kypca « Anredpa» A0CTUTaeTCs 3a CUeT:

J pa3rpy3kud y4eOHOro Mmarepuajga IIyTeM BBIJCICHUS O00s3aTeNbHOTO |
J0OCTaTOYHOTO MUHUMYyMa YMEHUH,
. npeoOpa3oBaHUs TEKCTOBBIX 3aJay (BBeAeHUE TpadUyecKUX IJIAHOB, CXEM,

IPYIMX CpEACTB HAIJSIIHOCTH, QITOPUTMOB pELIEHWI, HCHOJIb30BAaHME IpHEMa
KBaHTOBAHMsI TEKCTA U Ip.),

. YBEJIMYCHUS KOJIMYECTBA YYEOHOTO BPEMEHH, OTBOJANMOTO HAa aKTyaIH3alHIO
Y KOPPEKIIMIO OMOPHBIX 3HAaHUI 00yUaromuxcs;
o L[eJIeHANpPaBIECHHOr0 (OPMHUPOBAHUSL MBICIUTENbHBIX Olepanuil (aHauus,

CUHTE3, 00oOmeHne, KiaccupuKamus) W  MPOIECcCOB  (NEAyKIUs, CpaBHECHHE,
abcTparupoBaHue);

o pa3BUTHUS BHUMAaHUs, MaMsITH (OCBOGHHE MAacCHBa HOBBIX TEPMHHOB W
MOHSATHUI), BooOpaxkeHus (Mpeodpa3oBaHUE CUMBOJIUYECKUX PopM);



o Pa3BUTHS KOMMYHHUKATHUBHBIX YMEHHI: y4acTBOBaTh B JNUCKycCcUU (yMEHHE
IPaMOTHO MOCTABUTh BOIPOC BBHIPA3UTh U JJOHECTU CBOIO MBICIB 0 COOECEIHUKA); KPATKO
Y TOYHO OTBEYATh Ha BOIIPOCHI;

o UCIIOJIb30BaHUS METOA0B nudPepeHnpoBaHHON pabOThl ¢ 00YUYaAIOIUMUCS:
MOBTOPEHHUE, aHAJIN3 U YCTPAHEHHE OLIMOOK, pa3pabdoTKa M BBINOJHEHHE HEOOXOIUMOTO
MUHUMYyMa 3aJaHuil I JIMKBUAAIMM WHIWBUIYAIbHBIX MPOOETIOB, CHUCTEMaTU3AILIUS
WHIMBUIAYaJbHBIX 3aJJaHUN U pa3BUBAIOIIUX YIIPAKHEHUN;

o CTUMYJUPOBAHUE YYEOHON JIEeSATENBHOCTHU: IMOOILIPEHHE, CUTyalusl ycrexa,
MoOy>KJIeHHEe K aKTUBHOMY T PYJy, SMOLMOHAIBHBIA KOM(OPT, 100pOKETaTEILHOCTh Ha
YpOKe;

o UCIIOJIb30BAHUS CIEIUATIBHBIX TNPUEMOB M CPEACTB OOYy4YeHUs, MPUEMOB
aHanmM3a M TPEe3CHTAlMd MaTeMaTHYeCKOro TEKCTOBOTO Marepuaia, 00eCnedrnBaromuX
peaym3aIio MeToja «OOXOTHBIX ITyTeH», KOPPEKIIMOHHOTO BO3JCHUCTBUS Ha PEUYCBYIO
JeSITEIbHOCT, MOBBIIIICHIE KOHTPOJIS 32 YCTHOM U MUCBMEHHOM peyblo.

OUEHMBAHUE PE3VYJIbTATOB OCBOEHU S ITPOT'PAMMEBI

[Ipu mpoBepke ycBOEHHUsI MaTepuana BBISBISIETCS MOJHOTA, MPOYHOCTh YCBOECHHS
00y4JarImUMHUCS TEOPUH U YMEHHUS MPUMEHSTh €€ Ha MPaKTUKE B 3HAKOMBIX M HE3HAKOMBIX
CUTYaLUsX.

OcHoBHBIMH (hOpMaMH MTPOBEPKH 3HAHUM M YMEHUN O0Oy4YarOIIUXCS MO MaTeMaTHKe
SBJIIOTCS] MUCbMEHHBIE PA0OTHI U YCTHBIIN OTBET.

[Ipy oOlLEHKE NUCBMEHHBIX M YCTHBIX OTBETOB YYHUTEIb B IEPBYIO OYEpPEnb
YUHUTBHIBAET NOKa3aHHbIE 00YYaIOIUMUCS 3HaHUs U yMeHUs. OLleHKa 3aBUCUT OT HAJIM4MsI U
XapakTepa NOTPelHOCTEN, JOMYIIEHHBIX 00yYaloIUMUCH.

OTBeT Ha TEOPETHUYECKUN BOIPOC CUMUTAETCs OE3yNpedHbIM, €CIH IO CBOEMY
COJIEP’)KaHHUIO TOJIHOCTBIO COOTBETCTBYET Bompocy. ColIepXUT Bce HEOO0XOIUMBIE
TeopeTnyeckre (pakThl 1 0OOCHOBAHHBIE BBIBOJIBI, @ €0 U3JI0KEHUE U MUChbMEHHAs 3alKCh
MaTeMaTH4E€CKU IPAMOTHBI U OTJIMYAIOTCS TIOCJIEI0BATENbHOCTHIO U aKKYPATHOCTHIO.

OueHka yCTHBIX 0TBETOB 00y4aromuxcs mno ajareope.

OTBeT OLIEHUBAETCH OTMETKOM «5)», ecJid 00y4arouuics:

— MOJIHO PACKPBUI COJEp)KaHHWE Marepualia B o0beMe, MNpPeayCMOTPEHHOM
porpaMMon U y4eOHHUKOM;

— M3JI0KUIT MaTEpHUall TPaMOTHBIM SI3bIKOM, TOYHO HUCIIONb3YsI MaTEMaTHUECKYIO
TEPMUHOJIOTUIO ¥ CHMBOJIUKY, B OIIPEICICHHOM JIOTMYECKON IOCIEA0BATEIbHOCTH;
- PABUJILHO BBITIOJIHUJ PUCYHKHU, YEPTEXKH, TPAPUKHU, COMYTCTBYIOIINE OTBETY;

— MOKa3aJl YMEHHE WUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU MPUMEPAMH,
MPUMEHATh €€ B HOBOW CHUTyalldd TIPU BBHIMIOJIHCHUH TPAKTUYECKOTO 3aJaHus;
- IPOAEMOHCTPHUPOBAJ 3HAHHE TEOPUM pAHEE U3YUYEHHBIX CONYTCTBYIOIIUX TEM,
c(hOpMUPOBAHHOCTh U YCTOWYHBOCTH UCIIOJIB3yEMBIX MPU OTBETE YMEHUN U HABBIKOB,;

— OoTBeYaJd  CaMOCTOATENbHO, ©0€3  HABOJALIMX  BONPOCOB  YUHTENS;
-BO3MOXHBI OJJHA — JIB€ HETOYHOCTH MPU OCBEIICHUE BTOPOCTENEHHBIX BOIPOCOB WIH B
BBIKJIaJIKaX, KOTOPbIE O0YUYaIOIINIICS JETKO UCIIPABUII MOCIIE 3aMeYaHusl yUUTEIA.

OTBerT OLEHUBAaETCSI OTMETKOH «4», ecJM YAOBJIETBOPsieT B OCHOBHOM
TPeOOBAHUSIM HA OLIEHKY «5», HO IPH 3TOM HMMeeT OJMH U3 HeJ0CTATKOB:

— B M3JIOKEHUU JOMylIeHbl HeOosbllke NpoOenbl, He HCKa3UBLIEe
MaTEMaTUYECKOE COIEPKAHUE OTBETA;

— JOMYILIEHbl OJIMH — JIBa HEJO0YEeTa MPHU OCBELICHHH OCHOBHOI'O COACPKAHMS
OTBETA, UCIIPABJICHHBIE TIOCIIC 3aMEYaHUs yUUTEI;



— JOMYIIEHbl OmMOKa Wi Oojiee JABYX HEJOUYETOB IIPU  OCBEILICHUU
BTOPOCTENEHHBIX BOMPOCOB WU B BBIKJIAJKaX, JIETKO HCIIPaBJICHHbIE MOCJE 3aMeyaHUus
yUuTeS.

OTtMeTKa «3» CTABUTCA B CJETYIONIUX CIydasix:

— HETMOJIHO PAaCKpBITO COJEpKaHUE MaTepuana (COAEp)KaHHE U3JI0KEHO
(dbparMeHTapHO, HE BCEr/a MOCIe0BaTelIbHO), HO TIOKa3aHo o0lllee MTOHUMaHKue BOMpoca U
MIPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE JIJI1 YCBOEHUS MPOTPAMMHOT0 MaTepHaa;

— MMENUCh  3aTPpyJAHEHUS WM JIONMYyIIeHbl OMMOKH B  ONPEACICHUN
MaTEMaTUYECKOM TEPMHHOJIOTHUH, YEPTEKax, BBIKIAJKAX, HWCIPABJICHHbIE TIOCIE
HECKOJIbKUX HABOJSAUINX BOIIPOCOB yUUTENS;

— oOyyJaroiuiics He CIPaBUIICS C TPUMEHEHUEM TE€OPUHU B HOBOW CUTYallUU MPHU
BBITIOJTHEHUU MPAKTUYECKOrO 3a/IaHMs, HO BBIMOJHUI 3aJaHus 00s3aT€IbHOIO YpPOBHS
CJIOKHOCTH TIO TAHHOU TeMe;

— MpU  JOCTATOYHOM 3HAHMHM TEOPETHUECKOTO MaTepualia HeJA0CTaTOYHO
000CHOBAaHHOCTU OCHOBHBIX YMEHUM 1 HABBIKOB.

OTMeTKa «2» CTABUTCA B CJIeAYIOMIUX CAy4Yasix:

— HE PaCKpPHITO OCHOBHOE COJIepKaHKe y4eOHOTO MaTepuarna;

— 00HApY)KEHO HE3HaHWE OOydJarommMMcs OOJIbINCH WM Hambojiee BaKHOM
4acTH yueOHOTO MaTepuana;

— JOTYIICHBl OIIMOKA B ONpPENEJICHUH TIOHATUH, TPU HCIOJIb30BAHUU
MaTEMaTHYECKOW TEPMHHOJIOTHH, B PHUCYHKax, 4epTexaxX WiH TpadukaxX, B BBIKIAIKaX,
KOTOPBIE€ HE UCTIPABIICHBI MTOCJIE HECKOIBKUX HABOSAINX BOTIPOCOB YUUTEIIS.

Ilpumeuanue

. [To oxKOHUAaHWU YCTHOTO OTBETAa OOYYAIOIIErocsl MEeAaroroM aéTcsl KpaTKHid
aHaJIU3 OTBETa, OOBSIBISETCS MOTHBHPOBAHHAs OICHKA. BO3MOXKHO MpUBIIEUCHUE APYTUX
o0ydaromuxcs JJIs aHaIN3a OTBETa, CaMOAHAIN3, MIPEITIOKEHHUE OIICHKH.

J OrneHuBaHnMe YCTHBIX OTBETOB OCYINECTBIsieTcss Oe3 ydera HapylICHU
SI3BIKOBBIX/ PEUEBBIX HOPM, CBSA3AHHBIX C HEOCTATKAMU MPOU3HOCUTEIILHONW CTOPOHBI PEYU
(Mpou3HOIIEHHE 3BYKOB, BOCIPOM3BEJIEHUE CJIOB CIIO)KHOM CIIOTOBOM  CTPYKTYpBHI,
MHTOHALMOHHBIX U PUTMUUYECKUX CTPYKTYp U Jp.).

OueHka nucbMeHHBIX Pa0oT 00y4aoUIuXcs Mo ajareope.

OTBeT OLIEHUBAETCS 0OTMETKOM «5», ecJn:

— paboTa BBIMOIHEHA MMOJTHOCTHIO;

— B JIOTUYECKUX PACCYXKJCHUSIX U OOOCHOBAHWHU pEIICHUsS HET MpOoOeJoB H
OIINOOK;

— B PCIICHUH HET MAaTeMaTHYECKHX OIIMOOK (BO3MOXXHA OJHA HETOYHOCTb,
OMHCKa, KOTOpash HE SIBISIETCS CIEJACTBHEM HE3HAHUS WM HEMOHMMAaHUS Y4eOHOTO
Marepuana).

OTMeTKa «4» CTABUTCH B CJEAYIOLIUX CIAyYasix:

— paboTa BBIMIOJIHEHA TIOJHOCTHIO, HO OOOCHOBaHHWS IIIarOB PEIICHHUS
HEJIOCTAaTOUYHbI (€clii yMeHHE OOOCHOBBIBATH PACCYXACHHUS HE SIBISJIOCH CHEUATbHBIM
00BEKTOM MPOBEPKH);

- JOMYIIEHbl OJHA OImMOKa WIM €CTh JBa — TPU HEAO0YETAa B BBIKJIAJKAX,
PUCYHKaX, 4epTexax WM rpadukax (eciu 3TH BHIbI padOT HE SBISUIHCH CIIEUATbHBIM
00BEKTOM HPOBEPKH).

OtMmeTka «3» CTABUTCA, €CJIM:

- JOMyIIeHO OoJjiee OAHOW OMmMOKM WM Oolee ABYX — TpeX HEIO0YETOB B
BBIKJIQJIKAX, YepTexkax win Trpadukax, HO oOydaromuiics o00JagaeT 0053aTeTbHBIMH
YMEHHUSIMU TI0 TIPOBEPSEMON TEME.



OTtMeTKa «2» CTABUTCH, €CJIM:

- JONYIIEHbl CYIIECTBEHHbIE OMIMOKH, IMOKAa3aBIIME, 4TO OOydaroluiics He
obnagaer 00A3aTeIbHBIMU YMEHUSIMU 110 IaHHOM TeMe B MOJIHOM Mepe.

Ilpumeuanue.

. VYuurenp MMeeT NpaBO IOCTaBUTh OOydYaroIIeMyCs OLIEHKY BBIIIE TOiA,
KOTOpast IpelyCMOTPEHa HOPMaMH, €CJIi 00yUaloLIMM OpPUTMHAJIBHO BBINOJIHEHA padoTa.

. O1eHKHN ¢ aHaIM30M JIOBOJSTCS A0 CBEACHHsS OOydarolIMXCs, KaK MPaBHIIO,
Ha IOCIIEAYIOIIEM YpOKe, NpeaycMaTpuBaeTcs paboTa HaJ OMMOKamMH, YCTpaHEHHE
pOOEIIOB.

. OneHka He CHUXKAeTCs 3a I'paMMaTHYeCKHME WU JAUCTpapUUECKHe OIIHUOKH,
JOonyleHHble B paboTe. VICKIIOYEHUs COCTaBISAIOT ClIy4yad HAIUCaHMS TeX CIOB H
CJIOBOCOYETAaHUM, KOTOpBIE ILIMPOKO HCIONB3YIOTCS Ha ypOKax anreOpbl. YUWThIBas
OCOOEHHOCTH JIeTed C TSDKEIbIMM HapyUIEHUSIMU pe4M, JOIMycCKaeTcd Hanuuue |
UCIPABJICHUS [P YCIIOBUM MOBTOPHOM 3aIIMCH KOPPEKTHOT'O OTBETA.

. Omnbky, OOYCHOBICHHBIE TSDKEIBIMH HApYLIIECHUSMH pEeYd U MHUChMA,
CJIeTyeT paccMaTpUBaTh UHIMBUIYAIBHO ISl KaKaoro oOydatomerocs. CrnenupuyeckuMu
JUIS HUX OLIMOKaMU SIBJISIIOTCS 3aMEHa COTJIACHBIX, MCKAKEHUE 3BYKOOYKBEHHOT'O COCTaBa
CJIOB (IIPOIYCKH, MEPEeCTaHOBKH, J00aBIIEHUS, HEJAONUCHhIBaHHWE OYyKB, 3aME€Ha TIJIACHBIX,
rpy0o0Oe HCKa)K€HHE CTPYKTYphl cioBa). lIpu BbICTaBIEHHMH OLIEHKHM BCE OJHOTHUIIHBIE
cnenuduueckre omuOKY MPUPABHUBAIOTCA K 0JTHON opdorpaduueckoii ormmoxe.

. [Ipn HEOpeKHOM BBIITOJIHEHUH MUCHBMEHHBIX padOT, OOJIBIIOM KOJUYECTBE
UCHPABJICHUN, NCKaXXEHUI B HAUepTaHUU OYKB OLIEHKA CHID)KAETCsl Ha OJUH Oall, eclid 3TO
HE CBSI3aHO C HAPYIIEHMEM MOTOPUKH Y 00y4YarOIIUXCSl.

AJJAIITUPOBAHHAS PABOYAS ITPOTPAMMA VYYEBHOI'O KYPCA
«'EOMETPUS» 7-9 KIIACCBI
CootsetctByet [IOOIT OOO

Hean n3yvenust y1eOHOro Kypca

O6mue nenu uzydeHus ydeOHoro kypca «['eomerpusi» npeacrasiensl B [10OI1
OOQO. OHu 3aKiarO4arTCs, MPEeXIE BCEro B TOM, 4YTO HA YpPOKAX TIE€OMETpUHU
o0yJaronuiics y4uTCsl MPOBOAMUTH J0Ka3aTEIbHBIE PACCYXkIECHUS, CTPOUTh JIOTUYECKHE
YMO3aKJIIOUEHUs], J10KA3bIBaThb WCTUHHBIE YTBEPKIEHUS M CTPOUTH KOHTPIPUMEPHI K
JIO)KHBIM, TPOBOJUTH PACCYXKICHHUS «OT NPOTUBHOIO», OTIWYAaThb CBOWCTBA OT
NPU3HAKOB, (HOPMYIHPOBATH OOpaTHBIC YTBEPKIEeHU. B 00yueHNN YMEHHIO paccyX1aTh
COCTOMT Ba)KHO€ BOCIIUTATEJIbHOE 3HAUEHUE W3YUYEHHUS T€OMETPHHM, MPHUCYIIEE UMEHHO
OTEUYECTBEHHON MaTeMaTUYECKOH IIKOJIE.

Bropoii 1enp0 u3ydeHHST TEOMETPUM SIBJISIETCS MCIIOJIB30BaHHE €€ Kak
MHCTPYMEHTAa NpPU PEIICHHMH KaK MaTeMaTUYeCKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCS B PEAJbHOU JKM3HU. DTOMY COOTBETCTBYET BTOpPAasi, BHIYMCIMTEIIbHAS
JIMHUS B U3YYEHUH T€OMETPUHU B IIKOJE. J{JIsl 3TOr0 yUUTEN0 peKOMEHIyeTCsl MoA0MpaTh
3a/la4il TMPAKTHYECKOT0 XapakTepa HJsi pacCMaTpUBAEMBIX TEM, YYUTh OOYYArOIIMXCS
CTPOUTH MATEMaTHYECKUE MOJCIHM pPEANbHBIX >KU3HEHHBIX CHUTyallui, MPOBOAUTH
BBIUMCIICHUS M OLIEHWBATh aJ€KBAaTHOCTh IOJYYEHHOro pe3yibrata. KpailHe BakHO
NoIYEPKUBAThH CBS3M F€OMETPUU C JPYTUMU MpeaMeTaMu, MOTUBUPOBATh MCIOIb30BATh
OTIPEJICIICHUS TEeOMETPUUYECKUX (UTYp W TIOHSTUH, JEMOHCTPHUPOBATH MPUMEHEHUE
MOJIyYCHHBIX YMEHUHN B (DU3MKE U TEXHUKE. DTU CBSI3W Hanbosiee SpKO BUIHBI B TeMax
«Bektope1», « TpuroHoMeTprueckue COOTHOIIEHUS», «Meton koopauHat» u «Teopema
[Tudaropa.



MecTo y4eOHOr0o Kypca B y4eOHOM IJIaHe

Cormacio ywyebHOMYy 1UlaHy B 7-9 Kkjaccax u3y4yaercs Y4YeOHBIM Kypc

«I'eomeTpusi», KOTOpBIM BKJIIOYAET CIEAYIOLIUME OCHOBHBIE pa3felibl COACp KAHUSA:
«I'eomerpuueckue (Urypsl U Ux cBoicTBa», «M3MepeHne reoMeTpuuecKiX BEIUUYUHY, a
Takxke «/lekapToBbl -KOOPAMHATHI HA TIIOCKOCTH», «BeKkTopbl», «/[BHkKEHHS MI0OCKOCTH
u «IIpeoOpa3zoBanus MOI00UM».

VY4eOHbIl MaH MpeaycMaTpUBAeT W3Y4YEHHE TI'e€OMETpUM Ha 0a30BOM YpPOBHE,

UCXOJs U3 HE MeHee 68 ydeOHbIX 4YacOB B yUeOHOM I'O/ly, BCEI0O 3a TPU rojia 00yUYeHHs
— He MeHee 204 gacos.

Conep:xkanue yueOHOro Kypca (mo roxam oOyyeHus)

7 KJIACC

Havanpueie nonsaTus reomerpuu. Touka, mpsiMasi, OTpE30K, JIyd. Yros. Buael yrios.
BeprtukanbHbie 1 cMexHbIe YIiibl. buccektpuca yria. JlomaHasi, MHOrOyroJibHUK.
[TapamienbHOCTh U EPIIEHIUKYIIAPHOCTD IPSIMBIX.

Cummempuunvie guypoi. Ocnosuvie ceoticmea ocesoti cummempuu’. TIpuMepsl
CUMMETPHH B OKPYKAIOIIEM MHPE.

OcHogmble nocmpoenus ¢ NOMOWbIO YUPKYIA U TUHEUKU.

TpeyronpauK. BeicoTa, Menuana, OMccekTprca, X cBoicTBa. PaBHOOCAPECHHBIN 1
PaBHOCTOPOHHMI TpeyrojJbHUKU. HepaBeHCTBO TpeyroabHUKA.

CBolicTBa M TNpPU3HAKU PAaBHOOEIPEHHOro TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBolicTBa M MPU3HAKMU MapaJUICIbHBIX NPsAMbIX. CyMMa YIJOB TPEyTrOJIbHUKA.
BHemHue yrisl TpeyroibHUKA.

[IpssMOyronpHbIl  TpeyroibHUK. CBONCTBO  MEQUaHbl  IPSIMOYTOJIBHOTO
TPEYroJIbHUKA, NPOBEAEHHOW K TUNOTEHy3e. lIpu3Hakm paBeHCTBAa NPSAMOYIOJBHBIX
TPEYTroNbHUKOB. [IpAMOYTroJIbHBIN TPEYTONBHUK C YIJIOM B 30°.

HepaBeHcTBa B reoMeTpun: Hepagencmeo mpey2oibHUKd, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopeMa o OosblieM yriie ¢ OOJbIIEH CTOPOHE TpPEYroJbHUKA.
[lepneHauKysp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouek. buccekTpuca yriia W CEpEIUHHBIN
NEPIEHIUKYJIP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK.

OKpyKHOCTBb M KpyT, XOp/ia U AMAMETpP, UX CBOMCTBA. B3anMHOE pacronoxeHue
OKpy>)XKHOCTH W mnpsmoil. KacarenpHas u cexkymas K OKpPYXHOCTH. OKpyXHOCTb,
BIIMCaHHAas B yroJl. BincanHas n onyMcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpHuku. IlapamienorpaMm, ero mpu3HakKu M CBOMCTBA. YacTHbIE
Cllydad mapajiesorpaMMoB (IpsIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKH U CBOMCTBA.
Tpaneuus, paBHoOOKas Tpanenus, €€ cBoiCTBa U npu3Haku. [IpsmoyronapHas Tpamneuus.

Memoo yosoenus meduanwl. Llenmpanvuasn cummempusi.

Teopema @aneca u meopema o nponopyuoHaivHvlx ompeskax. CpelHUE JTUHUU
TPEYTroJIbHUKA U Tpaneuuu. Llenmp macc mpey2onvHuKa.

Ilooobue mpeyeonvHukos, koag@uyuenm nooobus. Ilpusnaku nodobus
mpeyzonvHuxos. Il pumeHeHne noao0us Npu pelieHny MPaKTUYECKUX 3a/1a4.

CpoiictBa miomaneil reomerpuueckux Quryp. Dopmynsl i IUIOMIAAU
TPEyroJIbHUKA, TMapajenorpamma, pomba u Tpamenuu. OTHOIIEHHE IUIOMAAeH



NOO00HBIX (QUTYP.

Brruncnenue miomanei TpeyroJbHUKOB U MHOTIOYTOJBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu
PEIIEHUUIPAKTUIECKUX 3aa4.

CuHyC, KOCUHYC, TaHI'€HC OCTpPOro yrIja MNPSMOYTOJIBHOIO TPEyTrOJbHHKA.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMETpHYecKHe (PYHKIMU YIJIOB B
30°, 45° u 60°.

BnucanHble U LEHTpajabHBIE YIJIbL, YTOJ MEXKIY KacaTelIbHOM M XOpAoH. YTl
MEXIy XOpJAaMH U CEKyIIMMH. BrucaHHble M ONUCAHHBIE YETHIPEXYTOJIbHUKHU.
BzaumHoe pacnonoxenue AByX oOkpyxkHocted. Kacanme okpyxHocTedt. OOriue
KacaTeJIbHBIE K IBYM OKPYKHOCTSM.

9 KJIACC

Cunyc, kocunyc, Tauresc yriaos oT 0° o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJ1eCTBO. DOPMYIIBbI IPUBEACHHUS.

Pemenue tpeyronbHUKOB. TeopeMa KOCMHYCOB U TeOpeMa CUHYCOB. Pemenue
IIPaKTUYECKUX 3a7a4 C UCIIOIb30BAHNEM TEOPEMBI KOCHHYCOB ¥ TEOPEMBI CHHYCOB.

IIpeobpazosarue nooodus. [1odobue coomeemcmeeHHbIX 2IeMEHNO8.

Teopema o npoussedenuu 0mpe3Kos xopo, meopembl 0 NPOU3EEOEHUU OMPE3KOE
ceKywux, meopema o Kkeaopame KacameabHoll.

Bekrop, anuHa (MOysib) BEKTOpa, COHANPABICHHbIE BEKTOPHI, IPOTUBOMOIOKHO
HAIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLluU
HaJ BEKTOpaMmH. PasjoxeHue BeKTOpa 1O JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopmuuater BekTopa. CKalsspHOE NPOU3BEICHUE BEKTOPOB, IPUMEHEHHE JUIS
HaXO0XJACHMS JUIVH U yTJIOB.

JlekapTOBBl KOOpPAMHATHI Ha IJIOCKOCTH. YpagHueHus npamol U OKPYKHOCTH B
KOOpJMHATAaX, IIEPECEYEHUE OKPYKHOCTEH M IMpsAMBIX. METOX KOOpAMHAT W €ro
IIPUMEHEHHE.

[IpaBusibHBIE MHOTOYTONBHUKH. [[Ha oKkpyx)HOCTH. ['pamycHas u paguaHHas
Mepa yTJla, BBIYUCIICHUE UIMH OyT OKpyKHOCTeH. [1nomans kpyra, ceKTopa, CErMeHTa.

Heudicenuss naockocmu u  6HympeHHue cummempuu ¢ueyp (21emenmapbvie

npeocmaenenus). llapannenvnuiii nepenoc. Ilosopom.

[INTAHUPYEMBIE IMPEAMETHBIE PE3VJIbTATDI OCBOEHUA
AJTATITUPOBAHHOU PABOYEI ITPOTPAMMEBI KYPCA «EOMETPUS» (I1O
'OJAM OBYUYEHUA)

OcBoenmne yueOHOro Kypca «l'eomeTrpusi» Ha ypOBHE OCHOBHOTO O0OIIEro
oOpa3oBaHusi JOMKHO OOECreYMBaTh JOCTHDKCHHE  CICAYIONIUX  MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

7 KIIACC

Pacrio3HaBath M3ydeHHbIE TeOMETpUYECKUE (PUTYpBI, ONpeAeniaTh UX B3aUMHOE
pacroyio)keHue, u300paxarb TE€OMETPUYECKHE (UTYpPBI; BBIIOJIHATH YEPTEXHU IO
yCIOBUIO 3amadd. M3MmMepsATh JIMHEHHBIE W YIJIOBbIE BeIMYMHBL. Pemars 3agaun Ha
BBIYHMCIICHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH IPEIMETOB B pealbHON
KHU3HU, Pa3MEPOB TMPHUPOAHBIX OOBEKTOB. PaznmnuaTth pasmepbl 3THX OOBEKTOB IO



MOPSAJAKY BEJIMYUHBI.

CtpouTh 4epTex u K TCOMETPUUECKUM 3ajayaM (C MCIOJIb30BAaHUEM CMBICIOBOM
OTIOPBI: HABOSIIINE BOIIPOCHI H/VIIN AITOPUTMA YIeOHBIX ICHCTBHIA).

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCHOJIB30BATh MPU3HAKH
Y CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHHUKOB MPH PEIICHUH 3a71a4.

[IpoBomUTH OKA3aTENBCTBA HECIOKHBIX T€OMETPpUUECKUX TeopeM. [lonb3oBaThcs

MPU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB,

CBOMCTBOM MEJIMaHbl, TPOBEAEHHON K THUIIOTEHY3€ MPSIMOYTOJBHOTO TPEYroJibHUKA, B
pEIICHUN TeOMETPUYECKUX 3adad (C MCHOJIb30BaHUEM 3PUTEIBLHON HATJIAIHOCTH /WU
BepOAIIbHOI OIOPHI).

OnpeaensaTh MapamieIbHOCTh MPSMBIX ¢ MTOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT C
HUMH cekymas. OmnpenensiTh MNapaIeIbHOCTh TMPSMBIX C TMOMOIIBIO PABEHCTBA
PACCTOSTHUI OT TOYEK OJJHOM IPSIMOM 10 TOYEK APYrOM MPSIMOM.

Pemiats 3a1aun Ha kiieTyaToi Oymare.

[IpoBOANTE BHIYMCICHHS M HAXOAUTh YUCIOBBIC U OyKBEHHBIC 3HAUCHHUS YIJIOB B
r€OMETPUUYECKUX 3ajlayaXx C MCHOJIb30BAaHUEM CYMMBI YIJIOB TpPEYTrOJIbHUKOB U
MHOTOYTOJIbHUKOB, ~CBOMCTB  yIJIOB, OOpa30BaHHBIX TMpPU TEPECEUCHUU JBYX
MapajieabHbIX IPSAMBIX CEKYyIIeH. Pemars npakTHYeCKUe 3a/1a4i Ha HaX0KJAEHUE YTJIOB.

NmeTh nipencraBieHre 0 MOHATHE TEOMETPUUECKOTO MECTa TOUEK.

@opMyIHpPOBaTh OINPEACICHUS OKPYKHOCTH M Kpyra, XOpJbl W JHaMeTpa
OKPYHOCTH, TMOJb30BAThCS HX CBOWCTBAMHU. YMETh NPUMEHSTH 3TH CBOMCTBA MpPHU
pElICHUH 3a]1ay.

OpueHTHUPOBAThCSI B TMOHATHUAX: OMNHUCAHHAs OKOJIO TPEYrOJIbHUKA OKPYKHOCTb,
IIEHTP ONMHUCAHHOW OKpYykHOCTH. OrnepupoBaTh Ha 0a30BOM ypoBHE (aKTaMH O TOM, UTO
OWCCEKTPUCHI YIJIOB TPEYrOJbHUKA TIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, 4YTO
CEepEIMHHBIE MEPINEHAUKYJISIPHl K CTOPOHAM TPEYTrOJIbHHUKA MEPECEKAITCA B OJHOU
TOYKE.

OpueHTHPOBATLCS B MOHATHSAX M ONEPUPOBATH HA 0A30BOM ypOBHE: KacaTellbHas
K OKDPYXXHOCTH, TE€OpeMa O TEPHEHIUKYJSIPHOCTA KacaTeJIbHOM W  pajuyca,
MPOBEJIEHHOTO K TOUKE KacCaHHs.

HNmers mipencTtaBieHHe O TMPOCTEHIINX TEOMETPUYECKHMX HEPABEHCTB, WX
MPAKTUYECKOM CMBICJIE.

[IpoBOIUTH OCHOBHBIE TE€OMETPUYECKHE MMOCTPOCHHS C MOMOIIBIO LUPKYJIAd H
JIMHEUKH.

8 KJIACC

Pacno3naBath OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, [T0JIb30BATHCS
UX CBOMCTBAaMH IIPH PELIEHUH T'€OMETPUUYECKUX 3aau.

OpueHTUpOBaTbCS B MOHATHM — TOUYKH IE€PECEUEHUs] MeIHWaH TPEeyroJbHUKA
(LeHTpa Macc) B pelieHuu 3aad.

Bragets moHATHEM CpeAHEW JMHUM TPEYrojbHUKA U TpalelMH, NPUMEHATh UX
CBOMCTBA IIPU PELICHUN MPOCTEHUIINX NeOMETPUYECKUX 3aaad. MmeTs mpencrasiieHue o
teopeme Paneca U TeopeMe O MNPONOPLHOHAIBHBIX OTpE3KaxX, MPUMEHATh HX IS
pELIEHNs IPAKTUYECKUX 3a/1a4 (C OMOPOM Ha 3PUTENIbHYIO HATJIJHOCTb).

[IpumeHATr TNpU3HAKU MOAOOMS TPEYrOJbHUKOB B PELIEHUU HECIOKHBIX
reOMETPUUYECKHUX 3a7ad.

[Tonb3oBathest  Teopemoi Iludaropa st  pemieHuss TEOMETPUYECKUX U
NPAKTUYECKUX 3a/1a4.

Brnagetp MOHATUSMM — CHHyca, KOCHMHyCa M TaHIEHCAa OCTpPOro yrJia
IPSAMOYTOJIBHOTO TpeyroiabHUuKa. llob30BaThbCcsl ITUMHU MOHATHUAMHU JUISL  PELICHUS



NPaKTHYECKUX 337a4 (TP HEOOXOIMMOCTH C ONIOPON Ha aJTOPUTM MPABUIIA).

Brruncnsate (pa3nuuHbiMUA crioco0aMu) (C OMOpOi Ha CIIPaBOYHYIO WH(POPMAIIHIO)
WIoUIab TPEYroJbHUKA W IUIOMIAJM MHOTOYTOJIbHBIX (uUryp (Monb3ysch, T
HEOOXOAMMO, KalbKyJIATOpOoM). [IpuMEHSTH MOMydYeHHBIE YMEHHUS B TMPAKTUYECKHX
3aadax.

BnageTh MOHATHAMM BIOMCAHHOTO U HEHTPAIBHOTO yTia, UCIOIb30BAaTh TEOPEMBI
0 BIMCAHHBIX YTJIAX, YIJIaX MEXIy XOpAaMu (CEKyIIMMH) U yTie MEXIy KacaTelabHOU U
XOpJOH IPH PELICHUH ITPOCTEUIINX FEOMETPUUECKUX 3a1a4.

Brnanerp mOHATHEM ONMCAaHHOTO YETHIPEXYTONbHUKA, NPUMEHATH CBOMCTBA
OIMMCAHHOTO YETHIPEXYTOIBHUKA PU PEIICHUH MTPOCTEHIINX 3ajad.

[IpuMeHATH, TONyYCHHBIE 3HAHMA HA TPAKTUKE — CTPOUTH MaTeMaTHYECKHE
MOJIENN JUTsl 337a4 PEaIbHOW >KM3HH M TPOBOJUTH COOTBETCTBYIOUINE BBIYMCICHUS C
NpUMEHEHHEM TOA0OHMS W  TPUTOHOMETpUH  (HOJB3YACh, Tle  HEOOXOIUMO,
KaJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPHYECKHE (PYHKIIMU OCTPHIX YTJIOB, HAXOIUTH C UX TTOMOIIBIO
pa3IMYHbIE D3JEMEHTHl MPSIMOYTOJIBHOTO TPEYrOJbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYroJbHUKOB»). HaxomuTh (C MOMOIIBIO KadbKyJIsTOpa) JJIWHBI W YIIBl IS
HETaOTMYHBIX 3HAUCHUH.

[Tonb3oBathecst (opMylaMu TPHUBEACHHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JIJIi  HAXOXJACHUS COOTHOIICHHH MEXKIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU (C OTIOPOI Ha CIIPABOYHYIO HH(GOPMAIIHIO).

Hcnonp30BaTh TEOPEeMBl CHHYCOB M KOCHHYCOB JJISi HAaXOXKICHUS Pa3IHIHBIX
DIIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJbHUKOBY), MPUMEHSATh UX MPH pPEIICHUH
MPOCTEUIINX T€OMETPUICCKHX 3aad.

Brnagers moHsTHSAMU NpeoOpa3oBaHUsl MOJ00Ws, COOTBETCTBEHHBIX SJIEMEHTOB
noo6ubIx ¢uryp. Ilomp3oBaThes cBOWCTBAMH MOJ00MS MPOU3BOJIBHBIX (GUTYDP, YMETh
BBIUUCIATh JUIMHBI M HAXOAWUTh YIJIbI Y MOAOOHBIX GUryp (MO alroputMy Yy4eOHBIX
nevctBuil). [I[puMeHsITh CBOMCTBA MOJ00MS B IPAKTUUECKUX 3a7adax. Y METhIPUBOIUTH
npUMephI MOA0OHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

[Tonb3oBaThcsi TeopeMamu (IO BHU3yaJIbHOM OIOpPE) O MPOU3BEACHUH OTPE3KOB
XOp/JI, 0 IPOU3BEACHUN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCsl BEKTOPAMU, IIOHUMATh UX TE€OMETPUUECKUA U (PU3NIECKUN CMBICI,
OPUMEHSTh UX B PELICHUH FeOMETpUYeCKUX U (pu3ndeckux 3anad. [IpuMensTsckanspHoe
NIPOM3BEICHUE BEKTOPOB JIJIsl HAXOXKICHUS IJTMH U yTIIOB.

[Tomp30BaTHCSI METOIOM KOOPIWHAT Ha TUIOCKOCTH, TPUMEHSTH €T0 B PEIICHUU
reOMETPUYECKHX M MPAKTHUECKUX 3a/1ad.

Brnamets mOHATHSAMYU MTPABIIILHOTO MHOTOYTOJIEHUKA, JITUHBI OKPYKHOCTH, JITHHEI
YT OKPYXXHOCTH W PaTUaHHON MEphl yIiia, YMETh BBIYUCIATH IUIOIIAIh KPyra M €ro
yacTeil (¢ omopoil Ha crnpaBouHyl0 MHpOpManuio). [IpuMeHATs mosydeHHbIe YMEHUS B
MPAKTUIECKUX 3a/1a4ax.

Haxomute ocu (MM LEHTPBI) CHMMETpUU (QUTYP, TPUMCHSATH JIBHIKCHUS
TUTOCKOCTHU B TIPOCTEUIIHNX CITydasiX.

[IpuMeHsATh TONMydYeHHBIE 3HAHUS Ha TMPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIENN JUTsl 33724 PEAIbHOW >KM3HH M TIPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS C
NpUMEHEHHEM TOAOOMS W  TPUTOHOMETpUYECKMX (GYHKIUH  (MONB3ysAcCh, T/
HE00XO0AUMO, KAJIbKYJIATOPOM).



KOPPEKIIJMOHHO-PA3BUBAIOIIIA A HATIPABJIEHHOCTD

N3yuenue reomeTpuu obecrieunBaeT s oOyuaromuxcs ¢ THP ¢opmuposanue,
pacuiupeHue ¥ KOOPAMHAIIMIO TPOCTPAHCTBEHHBIX MpPEACTaBICHUNM B OOIIeH KapTHHE
MHpa, pPa3BUTHE PEUYEMBICIUTEILHON JIEITEIbHOCTA 32 CYET IIeJICHANPaBICHHOTO
(hopMHUpOBaHUS MBICTUTEIBHBIX ONEpaIuii (aHaIU3, CHHTE3, 00001IeHNe, KiTacCu(UKAIIH)
W TIpOIeCCOB (AEAyKIUs, CpaBHEHHE, aOCTparupoBaHHE) M TIPHOOPETEHHUS OIbITa
MOCTPOCHHUSI 10KA3aTeIbCTB, TOYHOTO, CKATOTO U SICHOTO U3JI0KEHUSI MBICJICH B YCTHOM U
MMCbMEHHOW peuu, omnucaHusi OOBEKTOB OKPYXKAIOIIETO MHpa C HCIOJb30BaHUEM
JIEKCUKOHA TEOMETPHH.

['eomeTprueckre 3HAHUS CTAHOBATCS OCHOBOW MJIs PEIICHHS MPUKIAJHBIX 3a7ad
BBIYUCIIUTEIBHOTO U KOHCTPYKTUBHOTO XapakTepa.

TeopeTnueckuii Kypc, XapaKTEPHU3YIOIIUHCS BBICOKOM CTEMEHBIO a0CTpaKIlnH,
MTOAKPEIUIAETCS TEOMETPUUYECKON HATJISATHOCTHIO, UCITOIH30BAHUEM PUCYHKOB M YEPTEKEH,
oOpaleHueM K MpakTUUYEeCKUM MTpUeMaM HCIO0JIb30BaHUS reoMeTpudeckre GakToB, GopM U
OTHOIIEHUN B TMOBCEIHEBHOM XU3HHM, BO B3aUMOJCHCTBUU C MpPEAMETaMU U SIBICHUSMU
JEHCTBUTEIBHOCTH.

[Inpoko UCTIONB3YIOTCS MPAaKTHISCKUE 3adaHus (HAUEPTUTh Ty WM HHYIO QUTypy,
W3MEPUTH T€ WIM UHBIC OTPE3KU WIHM YIIBI U T. 1.). MHOTHE HOBBIE TOHSTHUS, TEOPEMBI,
CBOMCTBA TE€OMETPUUYECKUX (UTYp, CIOCOOBI PACCYX ICHUW YCBaMBAIOTCS B IIpoliecce
pemeHus 3amad. Bech TEKCTOBBIM Marepuas, HWCIOJb3yeMbIH Ha YpOKax TIeOMETPHH,
TpeOyeT MpelBapUTEIbHOTO aHaIW3a W, MPU HEOOXOIUMOCTH, CICIMAIILHOW aJanTaliuu:
BBEACHUS JOMOJHUTEIBHBIX Tpa)UuecKuX IIAHOB, CXEM, APYTHUX CPEJCTB HATJSTHOCTH,
aNTOPUTMOB OCMBICIICHHS, HCIIOJIb30BaHUE ITPHEMa KBAHTOBAHHS TEKCTA U JIp.

KoppeknnoHnHast HampaBIeHHOCTh Kypca FreOMETPUH JOCTUTAETCS 3a CUET:

. pasrpy3ku ydyeOHOro marepuaja IIyTeM BBIJCIEHUS O00s3aTeNBbHOTO U
NOCTATOYHOTO MUHUMYMa YMEHH,
. VHVMBHUIYaJIU3UPOBAHHOTO y4Ye€Ta CTPYKTYPhl HAPYIIEHUS U JTOCTYIIHOTO IS

oOyJaroIerocst ypoBHsI MpU OIpPeAeIIEeHUU TPEOOBaHMN K M300paKEHHUIO TUIOCKUX (HUTYp
OT PYKH, BBIITOJTHCHHUIO TIOCTPOCHHUS C IIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB, JICKTPOHHBIX
CPEJIICTB, HM300paKCHUI0 TEOMETPHUCCKHX (UTYp TIO TEKCTOBOMY WM CHMBOJBHOMY
OTHMCAHHUIO;

. YBEJIMYEHUSI KOJMYECTBAa Y4eOHOrO BPEMEHH, OTBOJAMMOTO Ha aKTyaIM3alHIo
Y KOPPEKIIMIO OMOPHBIX 3HAHUI 00yUaromuxcs;
. pa3BUTHUS BHUMAaHUSA, NaMsITH (OCBOEHHME MAacCHMBa HOBBIX TEPMHHOB H

MOHATHI), BOOOpaxeHUs (TpeoOpa3oBaHME CHUMBOJIWYECKUX (OPM; TEOMETPHUECKHE
MIOCTPOEHUS);

. pa3BUTHSI KOMMYHUKAaTUBHBIX YMEHHUIl: y4acTBOBaTh B JUCKycCUHU (YMEHHE
IPaMOTHO TIOCTAaBUTh BOMPOC BHIPA3HUTh U JIOHECTH CBOIO MBICIH J0 COOECETHHUKA); KPATKO
¥ TOYHO OTBEYATh Ha BOIIPOCHI;

. LEJICHAIPABICHHOTO OOYYEHHUsI MMOCTPOCHUIO pacCyKJIeHUi, (OpMUPOBAHHIO
YMEHHUI CTPOUTHh apTyMEHTUPOBAHHBIC BBHICKA3BIBAHUS 110 THITY JOKa3aTEIbCTB HA OCHOBE
o0pa3ia, CXeMbl, TUTaHa WA aITOPUTMA BBICKA3bIBAHMS;

. MCIOJI30BaHMSI METOJ0B AU(PPEPEHIIMPOBAHHON pabOThl ¢ 00yYaIOIIUMHUCS:
MOBTOPEHUE, aHATU3 U yCTpaHEHUE OMIMOOK, pa3paboTKa W BBHIMOIHEHHE HEOOXOIMMOTO
MUHUMYMa 3aJaHUd s JUKBHIAIMH WHAWBHIYAJTbHBIX TMPOOEIOB, CHCTEMAaTH3AIHS
WH/IMBH Ty aJTbHBIX 33/IaHUH ¥ Pa3BUBAIONINX yIIPAKHEHUH;

o CTHMYJIUPOBAaHUE YUYEOHON AESATEIHHOCTH: TOOIIPEHHE, CUTYaIus ycriexa,
noOy>XJeHHe K aKTHBHOMY T PYIy, SMOIMOHAIBbHBII KOM(OPT, J0OPOKENaTeIbHOCTh Ha

YPOKE;



o WCIIOJIb30BAHMSI CIICIIMATBHBIX TPUEMOB U CPEICTB OOy4YEHHUs, MPHEMOB
aHaM3a M TPE3CHTAIlMA MaTeMaTH4YeCKOro TEKCTOBOTO Marepuala, 00eCrednBaromuX
peanu3anuioo MeTola «OOXOIHBIX IYTeH», KOPPEKIIMOHHOTO BO3JCHCTBHS Ha PEUYCBYIO
JeSITEIIBHOCTH, TIOBBITIICHUE KOHTPOJIS 32 YCTHOW U TUCHMEHHOU peYbIo.

OcHoBHast (Qopma opraHuzanuu ydyeOHOro 3aHsATUSA: YpoK. Vcnonb3yrorces
WH/IMBHTy aJIbHBIC, TPYIITIOBBIE, HHIMBUIYIbHO-TPYITIOBEIC, GPOHTANIBHBIC BHIIBI PA0OTHI.

OLUEHMBAHUWE PE3VYJIbTATOB OCBOEHU S ITPOT'PAMMEBI

IIpu mpoBepke yCBOECHHUs MaTepHalia BBISBIAETCS MOJHOTA, MTPOYHOCTh YCBOCHUS
00y4JaronMMHCs TEOPUH U YMEHUS MPUMEHSTH €€ Ha MPAaKTUKE B 3HAKOMBIX M HE3HAKOMBIX
CUTyaIUsX.

OcHoBHbIMU (hOpMaMU MIPOBEPKU 3HAHUN U YMEHUN 00YyYaIOIIUXCs MO MaTeMaTUKE
SIBJISIIOTCS TUChbMEHHBIE PaOOThI M YCTHBIN OTBET.

IIpy olEeHKE NHUCHbMEHHBIX M YCTHBIX OTBETOB Y4YMTEIh B IIEPBYIO OUEpe.lb
YUYUTHIBACT MOKa3aHHBIE O0yYarOIIUMUCA 3HAaHUA U yMeHusl. OlleHKa 3aBUCUT OT HAJIUYHS U
XapakKTepa MOTPEITHOCTEH, TONMYIEHHBIX 00yJarOIMHUCS.

OTBeT Ha TEOPETHUECKHUH BOMPOC CUYHUTACTCA OE3yNmpedHBIM, €CIH [0 CBOEMY
COJICPKAHUIO TOJHOCTBIO COOTBETCTBYeT Bompocy. ComepXUT BCce HEOOXOIUMbIE
TeopeTudeckre GakThl  000OCHOBAHHBIE BBHIBOJIBI, 4 €0 M3JIOKEHUE U MUChbMEHHAs 3aIlHCh
MaTeMaTUYE€CKU TPAMOTHBI U OTINYAIOTCA MOCJIEI0BATEILHOCTHIO U AKKYPATHOCTHIO.

OueHka yCTHBIX 0TBETOB 00y4alOLIUXCS 10 TeOMeTPUH

OTBeT OLIeHUBAETCS OTMETKOM «5», €CJIN 00y4arouics:

— MOJTHO PAacCKpBII COACp)KaHWE MaTepuaga B oObeMe, MpeayCMOTPECHHOM
porpaMMoi U y4eOHHUKOM;

— W3JI0KUJ MaTEepHal TPAMOTHBIM SI3BIKOM, TOUHO UCIIOIb3Ysl MATEMATUUYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIMKY, B OTIPEIETICHHOMN JIOTHYECKOM MTOCIIeI0BATEIbHOCTH;

— MPaBUJILHO BBITIOJHUI PHUCYHKH, YEpPTEkKH, T'papuKH, COIMYTCTBYIOIIHE
OTBETY;

— MoKa3ajdl YMEHHE WJUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU TMPUMEPAMH,
MIPUMEHATH €€ B HOBOM CUTYallMH MPU BBINOIHEHUH TPAKTUUYECKOTO 3a/1aHHUS;

— MPOJIEMOHCTPUPOBAT 3HAHUE TEOPUHM pPaHEE H3YUEHHBIX COMYTCTBYIOLIUX
TeM, C(hOPMUPOBAHHOCTH U YCTOMYMBOCTH UCIIOJIB3YEMBIX MPU OTBETE YMEHUN U HABBIKOB,;

— OTBEYaJI CAMOCTOSATENbHO, 0€3 HABOIAIINX BOMIPOCOB YUUTEIS;

— BO3MOXKHbl OJHA — JBE HETOYHOCTHM IPU OCBEUIEHHWE BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, KOTOPbIE OOYYAIOMIMIICS JIETKO MCIPABUI TMOCIIE 3aMEYaHHUs
YUUTEIIS.

OTBeT oOLEHUBaeTC OTMETKOH «4», ecJau YJI0BJEeTBOPsieT B OCHOBHOM
TPeOOBAHUSIM HA OLEHKY «5), HO MPH 3TOM MMeeT OJIMH U3 HeJOCTATKOB:

- B UBJIOKEHWUU JIONYIIEHB HEOONbINHE MpPOOENbl, HE HCKa3MBIIIEE
MaTeMaTHYEeCKOE COJIepKaHNUE OTBETA;

— JOMYIIEHbI OJIMH — JIBa HEJ0YeTa MPHU OCBEIIEHUH OCHOBHOI'O COACpP>KaHMS
OTBETA, UCIIPABJICHHBIEC TOCIIC 3aMEYaHUs yUUTElIs;

— JOMYIIEHbl OIMOKa WM Oojiee JBYX HEJOYETOB TIPH  OCBEIICHUH
BTOPOCTENEHHBIX BOMPOCOB WM B BBIKJIAJIKaX, JIETKO HCIPAaBJIEHHBIE IMOCIE 3aMeyaHUus
YUUTEIS.

OT1meTKa «3» CTABUTCA B CJACAYIOIIUX CIyqdasX:

— HETMOJHO PAaCKPBITO COJAEp)KaHUE MaTepuaia (COAEpKaHHE U3JI0KEHO
(dbparMeHTapHO, HE BCET/Aa MOCIE0BATENIbHO), HO TIOKa3aHO 00Ilee TOHUMaHue BOTIpoca U
MIPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE /1JI1 YCBOEHUS MPOTPAMMHOTO MaTepHaa;



— MMENIMCh  3aTPpYJHEHUS WM JIONYyIIeHbl OMMOKH B  ONpPEACICHUN
MaTEMaTUYECKOM TEPMHHOJIOTHH, YEPTEKax, BBIKIAJKAX, HWCIPABJICHHbIE IOCIE
HECKOJIbKUX HABOJSAUIMX BOIIPOCOB yUUTENS;

— oOyyaromuiics He CIPaBUIICS C TPUMEHEHUEM TEOPUHU B HOBOW CUTYallUU MPHU
BBITIOJITHEHUU MPAKTUYECKOrO 3a/IaHMs, HO BBIMOJHUI 3aJaHus 00s3aT€IbHOIO YpPOBHS
CJIOKHOCTH TIO TAHHOM TeMe;

— MpU JOCTATOYHOM 3HAHMHM TEOPETHUECKOTO MaTepualia HeJA0CTaTOYHO
000CHOBAHHOCTH OCHOBHBIX YMEHHUM U HABBIKOB.

OTMeTKa «2» CTABUTCA B CJASAYIOIIUX COyqdasix:

— HE PacKpPbITO OCHOBHOE COJIep:KaHKe yueOHOr0 MaTepuana;

— 00HApY)KEHO HE3HaHHE OOydJaromMMCcs OOJIbINEH WM Hanbojiee BaKHOM
4acTH yueOHOT0 MaTepuarna;

— JIOTIYIICHbl OIIMOKA B ONpPENEJICHUH TMOHATUH, TPU HCIOJIb30BAHUU
MaTeMaTH4eCKON TEPMHUHOJOTUM, B PHUCYHKaX, YEpTekKaxX WiIM rpadukax, B BBIKIAIKAX,
KOTOPBIE€ HE UCTIPABIICHBI MTOCJIE HECKOJIBKUX HABOJSAIIUX BOIIPOCOB YUUTEIS.

Ilpumeuanue

o [To oxKOHYAaHWU YCTHOTO OTBETAa OOYYAIOIIErocsl MEAaroroM AaéTcsl KpaTKUid
aHaJIU3 OTBETa, OOBSIBISETCA MOTHBHPOBAHHAs OICHKA. BO3MOXKHO MpUBIIEUCHUE APYTUX
oOyyJaromuxcs uisi aHaan3a OTBETa, CaMOaHaIu3, MPEJIOKEHNE OIIEHKH.

. OneHUBaHUE YCTHBIX OTBETOB OCYIIECTBISIETCS O€3 yuera HapylIeHUM
SI3BIKOBBIX/ PEUEBBIX HOPM, CBSI3aHHBIX C HEJJOCTATKAMH MPOU3HOCUTEIHHONW CTOPOHBI PEUH
(mIpou3HOIIIEHHE 3BYKOB, BOCIPOHM3BEACHHE CIIOB CJIOXXHOW CJIOTOBOM CTPYKTYPHI,
WHTOHAIMOHHBIX U PUTMUUYECKUX CTPYKTYp H Jp.).

OueHka nMcbMEHHBIX Pa00T 00y4alOIIUXCS 10 T€OMETPHH.

OTBeT OLIeHUBAETCSA OTMETKOM «5», eclIn:

— paboTa BBINOJIHEHA MTOJTHOCTHIO;

— B JIOTUYECKUX PACCYXKACHUSIX U OOOCHOBAaHWUHU pEIICHUS HET MPOOEeJOB H
OIIIMOOK;

— B PCIICHUH HET MAaTeMaTHYECKHX OIIMOOK (BO3MOXXHA OJHA HETOYHOCTb,
OMHCKA, KOTOpasi HE SIBJISETCA CIEACTBUEM HE3HAHUS WM HEMOHWMAaHHS Yy4eOHOTO
Marepuana).

OTMeTKa «4» CTABUTCA B CJIeIYIOUIUX CAy4Yasix:

- paboTa BBINOJIHEHA TIOJHOCTbIO, HO OOOCHOBAaHHS IIIArOB PEIICHUS
HEJIOCTATOYHBI (€CM yMEHHE OOOCHOBBIBATH PACCYXKIEHUS HE SBIISIOCH CIEIUATbHBIM
00BEKTOM MPOBEPKH);

— JOMYIIEHbl OJHA OIKUOKa WIW €CTh JBa — TPU HEAOYETA B BBIKIAIKAX,
pUCYHKaX, YepTekax WM rpadukax (eciu 5TU BUIABI PabOT HE SBISUIUCH CHEIUATbHBIM
00BEKTOM MPOBEPKH).

OTMeTKa «3» CTAaBUTCHA, €CJIN:

- JONyIIeHO OoJjiee OAHOW OMMOKM WM Oojiee ABYX — TpeX HEIO0YETOB B
BBIKJIQJIKAX, YepTexkax win rpadukax, HO oOydaromuiics o00JamaeT o00sS3aTeTbHBIMU
YMEHHUSIMU 110 IPOBEPSEMOU TEME.

OTMeTKa «2)» CTABUTCHA, €CJIM:

— JIOTYIIEHBI CYIIECTBEHHBIC OIMMOKH, MOKa3aBIIME, YTO OOYUYaOIIMICS HE
o0ramaer 00s3aTEIILHBIMU YMEHUSIMHU 110 JTAHHOW TEME B TIOJTHOM Mepe.

Ilpumeuanue.
. Yuutenr uWMeeT MpaBO IMOCTaBUTh OOYYAIOIIEMYCS OILICHKY BBIIIE TOM,
KOTOpast MpelyCMOTpEeHa HOPMaMH, €CJIM UM OPUTHHAIIBHO BBITIOJTHEHA paboTa.



o OrneHkH C aHaJIM30M JOBOJSATCS JI0 CBENEHUs OOyYarOIIUXCs, KaK MPABUIIO,
Ha TIOCJIEIYIOIIEM YypOKe, TMpeaycMaTpuBaeTcs paboTa Haa OIIMOKaMH, YCTpaHEHHE
po0enoB.

o OreHka HE CHIDKAeTCS 3a TpaMMAaTHYeCKHe M JUCTpadudecKhe OUIHMOKH,
JOMyIICHHBIE B paboTe. VICKIIIOYEHUs COCTABISIIOT CIIy4aW HAIMHACAaHUS TeX CJOB H
CJIIOBOCOYCTAHHUH, KOTOPHIE HIMPOKO HUCIOJIB3YIOTCS Ha YpPOKaX MATEMAaTHUKH. Y UYUTHIBas
OCOOGHHOCTH JIETEH C TSKSIBIMH HApYIICHUSIMH pEdH, JONMyCKaeTcs Hamudwme |
WCIIPABJICHUS TIPU YCJIOBUH MIOBTOPHOM 3aITMCH KOPPEKTHOTO OTBETA.

o OmmOku, OOYCIOBJICHHBIE TSKEJIBIMU HAPYIICHUSMU pPEUYd U IHCHMA,
CJIeZlyeT pacCMaTpHUBAaTh HHIMBUAYAIBHO IS KOKI0r0 ooydaromerocs. CrienupuiecKuMu
JUTS. HUX OIMMOKAaMHM SIBIISTIOTCS 3aMEHa COTJIACHBIX, UCKaKCHHE 3BYKOOYKBEHHOTO COCTaBa
cJIoB (TIPOTYCKH, MEPECTAaHOBKH, TOOABJICHUS, HEJONUCHIBAaHUE OYKB, 3aMEHA TJIACHBIX,
rpy00Oe HWCKaKEHHWE CTPYKTYpPhI ciioBa). [Ipu BBICTABICHWUM OICHKH BCE OIHOTHUITHBIC
cnenuaeckre ommMOKN MPUPABHUBAIOTCS K OJTHON opdorpaduyueckoii onmmoke.

o OrmeHKa CHWXKAeTCs TPU HEOPEIKHOM BBIMOJIHEHUH IHUCHMEHHBIX pPadoT,
0O0JIBIIIOM KOJIMYECTBE UCIIPABICHUH, HCKA)KCHU B HAUEPTAHUH OyKB, €CJIH 3TO HE CBSA3aHO
C HapYyIICHHEM MOTOPUKH Y O0yYJarOIINXCSI.

AJJAIITUPOBAHHASI PABOYAS NMPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7 - 9 KIIACCBbI
CootBerctByet [TOOIT OO0

MecTo0 y4eOHOr0 Kypca B y4e0OHOM IJIaHe
B 7—9 kinaccax uzyuaercst Kypc « BeposiTHOCTh M CTaTUCTHKA», B KOTOPBIA BXOJAT
paznensl: «llpencraBneHue AaHHBIX M ONUCATENbHAs CTATUCTUKA»; «BepoATHOCTHY;
«31eMeHThl KOMOMHATOPUKWY; «BBeaeHne B TEOpHIO TpadoBy.
Ha uzydenne nanHoro Kypca oTBOAUT | yueOHBIN Yac B HEJIETIO B TEUEHUE KaXKI0TO
rojia 00y4JeHusl.

Conep:kanue yueOHOro Kypca (mo rogam oOydeHus)
7 KJIIACC

[IpencraBnenue AaHHBIX B BUJIE TAaOIHI], IuarpaMm, rpadukoB. 3aroiHEHUE
Ta0JINIl, YTEHHE W MOCTPOCHUE JuarpaMM (CTOJOMKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX MpoleccoB. M3prnedeHne uHpopManuu U3 guarpamm u
Ta0JINII, UCTIOJB30BAHUE U UHTEPIIPETAIIUS JTAHHBIX.

OmnwucarenpHas CTaTUCTHKA: CpelHee apupMETHUecKoe, MenuaHa, pa3Max,
HauOOJbIIIee U HAUMEHbIIIEE 3HaUCHUsI HAa0Opa YHCIOBBIX JaHHBIX. [IpuMepsl cirydaiiHoO
U3MEHUYUBOCTH.

Cnyuatinolii o9xcnepumenm (onvim) u ciyyauinoe cobvimue. Beposmnocmv u
yacmoma. Ponb manoeeposimuvix u npakmuiecku 00CmMo8epHuIX coOObImull 8 npupooeu 8
obwecmese. Monema u uspanpHas Kocms 6 meopuu 6eposmHoCmelt’.

I'pagh, sepuuna, pebpo. Cmenensv gepuiunsl. Yucno pébep u cymmapnas cmenems
sepuiun. Ilpeocmasnenue o ceéasnocmu epagha. Llenu u yuxner. Ilymu 6 epagax. Ob6x00
epaga (3uinepos nyms). I[lpedcmasnenue 06 opuenmuposanrom epage. Pewenue 3aoau ¢
HOMOWbIO 2pagos.

8 KJIACC

[IpencraBnenue JaHHBIX B BUJIE TAOIUII, TUAarpaMm, TpaduKoB.



MHOXeCTBO,  3JE€MEHT  MHOXECTBa, NoAMHOXkecTBo.  Omepamuu  Hajg
MHOXECTBaMH: OOBEIMHECHHE, TepecedeHue, nomnonHeHue. CBoiicTBa omepanuii Hax
MHOXECTBAMH: TEPEMECTUTEIIEHOE, COYETaTeNIbHOE, PaClpeleInTeIbHOe, BKIIOUYCHHUS.
Hcnonp3oBanne rpaduyueckoro MpeACTaBICHUS MHOXECTB JUIsI OMHUCAHUS PEaTbHBIX
IPOIIECCOB U SABJICHUH, IPH PEIICHUH 3a/1a4.

Hzmepenue pacceusanus oaunvix. Jucnepcusi u cmaHOapmHoe OMKIOHEHUe

YuCI08bIX HAbopos. [uazpamma pacceusanusl.

DneMeHTapHbIe COOBITHS ciTydaiiHoro ombiTa. CirydaiiHbie coObITHs. BeposTHocTH
coObITHil. ONBITEI C PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITHSAMHU. CiydaiHbIN
BbIOOp. CBSI3b MEXKAY MaJlOBEPOSITHBIMH U MPAKTHYECKHA JTOCTOBEPHBIMHU COOBITHSIMH B
pUpoie, OOIIECTBE U HAyKe.

Hepeso. Ceoiicmea Oepegbes. eOUHCMBEHHOCMb NYMU, CYWECME08aHUe BUCAYEll
BEPUIUHDL, C653b MeNHCOY HUCTIOM 8epuluH U yuciom pédep. Illpasuno ymHodCEHUA.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononosicuvie  cobvimus.  Juaecpamma  Dinepa. Obvedunenue u
nepeceuerue coovimuil. Hecosmecmmuvie coovimus. Qopmyna cioxcenus epoamuocmell.
Vcnosnas — seposmumocme.  Ilpasuno  ymmuoowcenusn.  Hezasucumvie — cobvimusi.
Ilpeocmasnenue sxcnepumenma 6 6ude oOepesa. Pewenue 3adau na naxooswcoenue
8epossImHOCmell ¢ NOMOWbIO 0epesa CIYUAiHO20 IKCnepumMenma,ouazpamm Jiliepa.

9 KJIACC

[IpencraBnenue NaHHbBIX B BUE TAOJIHUIL, TMarpaMm, TpaduKoB, HHTEPIIPETAITIS
JTAaHHBIX. YTeHHE U TOCTPOCHUE TAaOIHIl, TUarpaMM, TpauKOB MO peaTbHbIM TaHHBIM.
[lepecranoBku u (axtopuan. CodyeTaHuss U YUCIO COUYETAHHH. TpeyzonbHux
Ilackana. Penienue 3a1a4 ¢ UCMOJIb30BaHHEM KOMOWHATOPUKH.
T'eomempuueckasn eeposmuocms. CayuatiHvlii 6blO0p MOUKU U3 Queypsl Ha
NJI0CKOCMU, U3 OMPe3Ka U U3 02U OKPYHCHOCHIU.
Ucnbitanue. Yenex u Heynaya. Cepusi ucnbiTanuil 10 nepBoro ycnexa. Cepus
ucneitTanuii bepuynnu. BepositHocTu coObITH B cepun ucibiTaHuii bepuym.
CnyvaiiHass BeJIMYMHA W pacOpeiesieHue BEposiTHOCTEW. MaremaTuueckoe
OXUJaHue U aucnepcus. IIpuMepbl MaTeMaTHYECKOro OXKHUAAHUA KaK TEOPETUYECKOTO
CpPEIHEro 3HA4YEHUsI BEJIMYMHBL. MaremMaTHyecKkoe OXUIAHWE W JUCIEPCHUS CIIyYalHOU
BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyum.
[Tonsatue o 3akoHe OoOdbIIMX uucen. M3MmepeHue BEpOSITHOCTEH C MOMOIIBIO
gyacToT. Posb 1 3HaUeHHE 3aK0HA OOJIBIIINX YMCEN B MPUPOJIE U 0OIIECTBE.

[INTAHUPYEMBIE IMPEAMETHBIE PE3VJIbTATDI OCBOEHUA
AJTATITUPOBAHHOI PABOYEN IIPOTPAMMbBI KYPCA «BEPOSITHOCTh U
CTATUCTHUKA» (IIO TOJAM OBYYEHUN )

[IpeameTHbIe pe3ysbTaThl OCBOEHUSI Kypca «BeposTHOCTP u craTuctuka» B 7-9
KJIACCAaX XapaKTEPU3YIOTCS CIEAYIOIMMHU YMEHUSIMH.

7 KJIACC

Yutate wuHbOpMaIUio, TMpPEACTaBICHHYIO B Ta0nWiax, Ha JuarpaMmmax;
MIPEJICTABISATh JaHHBIC B BHJIE TAOJHUII, CTPOUTH AHATPAMMBI (CTOJIOMKOBBIE (CTOJIOYATHIE) U
KpYTOBbI€) TI0O MAaCCUBaM 3HAYCHHH (C MCIIOJIB30BAaHUEM 3PUTEIHLHOW HATJISTHOCTU /WK
BepOaIbHOI OMOPHI).

OnuceiBaTh U UHTEPIPETUPOBATH PeabHbIC YUCIOBLIE TaHHBIC, TIPEACTABICHHBIC B
TabyuIax, Ha quarpaMMax, rpagukax.



OpueHTHPOBaThCS B MOHSATHSIX M ONEPHPOBATh UMH Ha 0a30BOM YPOBHE: CpEeIHEE
apupMeTHyeckoe, MeauaHa, HauOojblllee M HauMEHbllee 3HaueHus, pasmax. Mmersb
IIPEJICTABICHUE 0 CIIy4alHOH HW3MEHYUBOCTH Ha  IpuMepax

1IeH, PU3NYECKUX BEIMYMH, aHTPONIOMETPUUYECKUX JAHHBIX; IMETh MPECTABICHHUE O
CTaTUCTUYECKONW YCTOMYMBOCTH.

8 KJIACC

N3Bnekath u npeoOpa3oBbIBaTh MHGOPMAIMIO, TPEACTABICHHYIO B BHJE TaOJIHII,
JrarpaMM, rpauKoB; MPEACTABIATh JaHHbIE B BUIE TaOIMII, JUArpaMM, IpapuKoOB.

OnuceiBaTh NOCJAE COBMECTHOIO aHalM3a JAHHBIE C IOMOIIBI0 CTATUCTUYECKUX
MoKa3aTeel: cpeJHUX 3HaYeHUN U Mep pacceuBaHus (pa3max, IUCIEPCUs U CTAaHAAPTHOE
OTKJIOHCHHE).

HaxoanuTe 4acTOThl YHMCIOBBIX 3HAYEHMH M 4YacTOTHl COOBITHI, B TOM YHCIE IO
pe3yapTaTaM M3MEpPEeHH W HaOMIoACHUI (C MCHOJb30BAaHUEM 3PUTEIBHON HATJISTHOCTH
1/nnm BepOaIbHOU OIOPHI).

HaxonuTe BEpOSTHOCTH ClIy4alHBIX COOBITUH B ONBITaX, 3HAas BEPOSITHOCTU
3JIEMEHTApHBIX COOBITH, B TOM YHUCII€ B ONbBITAX C PaBHOBO3MOXHBIMHU 3J1€MEHTaPHBIMU
COOBITHSIMU (C UCIIOJIB30BAHUEM 3PUTEILHOM HATISAHOCTH W/WIIH BepOaIbHON OMOPHI).

Nmers mpexacraBieHue O Trpauueckux  MOAENAX: JEPEBO  CIy4alHOTO
HKCHEPUMEHTa, JuarpaMMbl Jiliepa, YucaoBast mpsmast.

OnepupoBaTh NOHATHSAMU Ha 0a30BOM YpPOBHE: MHOXECTBO, IOIMHOKECTBO;
BBINIOJIHATH OIEpalMy HaJl MHOXECTBAaMHU: OOBbEIMHEHHE, MepecedeHHe, IOIMOIHEHUE;
NEPEUYHCIATh JIEMEHThl MHOXECTB; IPUMEHSATh CBOMCTBA MHOXKECTB (C HCIOJB30BAaHUEM
BU3YQJILHOM OMOPBHI).

HmeTh npeacTtaBieHue o rpauueckoM IMpeICcTaBIEHUE MHOKECTB U CBSI3EH MEXIY
HUMU JJI1 ONMCAaHUs MPOLECCOB U ABJICHUN, B TOM YHUCJE MPU PELIEHUU 3a]a4 U3 JIPYTUX
y4eOHBIX IPEIMETOB U KypPCOB.

9 KJIACC

W3Bnekath W mpeoOpa3oBbIBaTh HHGOPMAILUIO, TPEICTABICHHYIO B Pa3IUYHBIX
WMCTOYHUKAX B BHJIE TaOIUIl, TuarpaMm, rpaduKoB; MPEICTABIATh JaHHBIE B BHUJIE TaOJIMII,
auarpamm, rpaukoB.

Pemate mpocreiiimme 3agaur OpraHU30BaHHBIM MEPEOOPOM BApPHAHTOB, a TAKXKE C
MCIOJIb30BAaHHEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Nmets mipeAcTaBieHue 00 OMHCATENbHBIX XapaKTEPUCTHKAX [ MAacCHBOB
YUCJIOBBIX JAHHBIX, B TOM YUCJIE€ CPEIHUE 3HAYCHUSI U MEPBI PACCEUBAHUA.

HaxomuTe 4YacTOThl 3HAYEHW W YaCTOTHl COOBITHS, B TOM YHCIE TMOIB3YICh
pe3ysibTaTaMi TMPOBEAEHHBIX HM3MEPEHHH M HAOMIOACHHH (C Omopoil Ha CIpPaBOYHYIO
nHpopMaIu).

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITUN B M3yYEHHBIX OIBITAX, B TOM YHUCJIE B
OTBITaX C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSIMU, B CEPHSIX HCIBITAHUH 0
MEPBOrO yCIexa, B CEpUsX UCIIbITaHUI bepHyu.

Nmets npeacrapiieHue O CIIy4ailHOM BEJIMYUHE U O PACTIPEACICHUN BEPOATHOCTEM.

HNmers mpencraBieHne O 3akoHE OOJBIIMX 4YHCENT KAk O TIPOSIBICHUU
3aKOHOMEPHOCTH B CITyYallHOW M3MEHYMBOCTU U O POJIA 3aKOHA OOJIBIINX YKCET B IPUPOJIC
U OOILIECTBE.

KOPPEKIIMOHHA S HAIIPABJIEHHOCTB KYPCA
[TockonbKy  JmaHHBIA  KypC  COIEPKUT  JOCTATOYHO  OonblION  00bem
TEPMUHOJIOTUYECKON  JIEKCUKHM, AaOCTPaKTHBIX TIOHSTHHA, TOCTOJIBKY OH  MOXET



MPEJICTABISATh JOCTATOYHO OOJIBIIYIO CIIOXHOCTh JIJIi yCBOCHWS JAHHBIX TOHATHN
ooyuarormmmucss ¢ THP. CooTBercTBeHHO naHHBIH (GakT TpeOyeT cOONIOACHUS psaa
YCIOBHI yCIENTHOTO ()OPMUPOBAHUS COOTBETCTBYIOIIMX TMPEAMETHBIX PE3yJIbTaTOB
o0y4eHus:

o IIMPOKOE HCIIONH30BAHUE HATJISTHOTO MaTepHaia, Omopa Ha MPaKTUYECKHe
3HaHUs 00YYaIOIIUXCS, UX )KU3HCHHBIH OTIBIT:

o pasrpy3Kkd y4eOHOro Marepuajia ITyTeM BBIJICICHUS O00s3aTCILHOTO |
JOCTaTOYHOTO MUHUMYyMa YMEHUH,

o WHIUBUIYATU3UPOBAHHOTO y4€Ta CTPYKTYPhl HAPYIICHHUS U JOCTYITHOTO JISI
oOyuJaromierocss YpoBHs TIpU ONpEJCICHUN TPEOOBaHUN K M300paKCHUIO TUIOCKUX (QUTYp
OT PYKH, BBIITOJIHEHUIO TIOCTPOSHUS C IIOMOIIBI0 YePTESKHBIX HHCTPYMEHTOB, JIEKTPOHHBIX
CPEIICTB, HM300paKCHUIO TEOMETPHUECKHX (UTYp TIO TEKCTOBOMY WM CHMBOJIBLHOMY
OTMCaHMIO;

. YBEIIMYEHHUS KOJUYECTBA yUeOHOr0 BPEMEHH, OTBOAMMOTO Ha aKTyaJIU3alluio
Y KOPPEKIIMIO OMOPHBIX 3HAHUI 00y4aromuxcs;
o pa3BUTHUS BHUMAaHUsS, MaMITH (OCBOGHHE MAacCHMBa HOBBIX TEPMHHOB H

MOHATHI), BOOOpakeHHs (mpeoOpa3oBaHUE CHUMBOJHMYECKUX (OPM; TEeOMETPUUYECKUE
MOCTPOCHUS);

o pa3BUTHUS KOMMYHHUKATHUBHBIX YMEHHI: y4yacTBOBaTh B JUCKycCUU (yMEHHE
IPaMOTHO MOCTABUTh BOMPOC BHIPA3UTh U JIOHECTU CBOIO MBICIB JI0 COOECETHUKA); KPATKO
¥ TOYHO OTBEYATh HA BOIPOCHI;

o L[eJIeHANPABIEHHOr0 00y4YeHHs TIOCTPOCHUIO PACCYKACHUN, (POPMUPOBAHUIO
YMEHHI CTPOUTH apTyMEHTUPOBAHHBIC BBHICKA3BIBAHUS 10 TUITY J0Ka3aTelIbCTB Ha OCHOBE
oOpasiia, CXeMbl, TIaHa WIH aJlTOPUTMA BBICKA3bIBAHUS;

. WCIIOJIb30BaHUS METOA0B AU EepeHIIMPOBAHHON pabOThl ¢ 00YYAOIITUMUCS:
MOBTOPEHUE, aHATU3 U yCTpaHEHUE OMIMOOK, pa3paboTKa U BBHIMOJIHEHHE HEOOXOJAMMOIO
MUHUMyMa 3aJaHuil I JIMKBUAAIMM WHIWBUIYAIbHBIX MPOOETIOB, CHUCTEMaTU3AIlIUS
WHJMBHUIYaJbHBIX 3aJaHUN U Pa3BUBAIOIINX YIPAKHCHUM;

. CTUMYJIMPOBAHHE Y4YeOHOW NESITEIBHOCTU: TMOOIIPEHUE, CHUTyallusl ycrexa,
noOyX/IeHHe K aKTUBHOMY T PYAY, dMOIMOHAIBHBIN KOMQOPT, 10OpOKeTaTeIbHOCTh Ha
YPOKe;

o WCIIOJIb30BAHMSI CIICIIMATBHBIX TPUEMOB U CPEIACTB OOydYeHHs, NPHUEMOB
aHaJiM3a M MpPEe3eHTAlUd MaTEeMaTHYeCKOro TEKCTOBOIO MaTepHalia, o0ecrnedyrBaroUInX
peanm3aiuio MeTofa «OOXOTHBIX IyTeH», KOPPEKIIMOHHOTO BO3JIEUCTBUS HA PEUYEBYIO
NEeSATEIbHOCTD, OBBIIIEHUE KOHTPOJIS 32 YCTHOW U MMUCbMEHHOU peyblo.

OcHoBHas ¢Qopma opraHuzanuu ydeOHOro 3aHsTHs: Yypok. Mcmonb3yroTcs
WHIUBUYyaJbHbIC, TPYIIOBBIC, MHAUBUAYATHHO-TPYITIOBBIC, (DPOHTATBLHBIE BUJIBI pA0OTHI.

OHEHMBAHUE PE3VYJIbTATOB OCBOEHUA ITPOI'PAMMEBI

[Ipu mpoBepke yCBOEHHUsI MaTepHasla BBISBIAETCS IOJHOTA, MPOYHOCTh YCBOEHUS
00y4aroMMMHUCS TEOPUHU M YMEHHS IPUMEHSTH €€ Ha MPAKTHKE B 3HAKOMBIX M HE3HAKOMBIX
CUTyaLUsX.

OcHoBHBIMH ~ (pOopMaMu TPOBEPKH 3HAHUM © yMeHUH oOydarommxcs I0
«BeposITHOCTH 1 CTaTUCTUKE» ABISAIOTCS MUCHbMEHHBIE PaOOTHI M YCTHBIN OTBET.

IIpn OLEHKE NUCBMEHHBIX M YCTHBIX OTBETOB YYHUTEIb B IIEPBYIO O4YepElb
YUHUTBHIBAET MIOKa3aHHbIE 00YYaIOIUMUCS 3HaHUs U yMeHUsl. OlleHKa 3aBUCUT OT HAJTM4Msl U
XapakTepa MOrpelHOCTeH, JOMYIIEHHBIX 00yYaloIUMHUC.

OTBeT Ha TEOPETUYECKUI BOMPOC CUUTACTCS OE3YyNMpEeyHBbIM, €CIH IO CBOEMY
COJIEP’)KAHUIO TIOJIHOCTBIO COOTBETCTBYET Bompocy. ColIepXUT Bce HEOOXOAUMBIE



TeopeTndeckre (PakThl U 0OOCHOBAHHBIC BHIBOJIBI, 4 €T0 M3JI0KEHUE U MHUChbMEHHAS 3aIKCh
MaTeMaTH4E€CKU IPAMOTHBI U OTJIMYAIOTCS TIOCJIEI0BATENbHOCTHIO U aKKYPAaTHOCTHIO.

OueHka yCTHBIX 0TBETOB 00y4aromuxcs 1o «BepoiTHOCTH U CTATHCTHKE»

OTBeT OlleHUBAETCHA OTMETKOI «5)», eciid 00yJarouuics:

— MOJIHO PAaCKpbUI COAEp)KaHHE Marepuaia B oObeMe, MPeayCMOTPEHHOM
MPOrpaMMoi U y4eOHUKOM;

— W3JI0KHWJI MaTE€pUall TPAMOTHBIM SI3BIKOM, TOYHO MCIIOJIBb3YSI MATEMATUYECKYHO
TEPMHUHOJIOTHUIO ¥ CHMBOJIMKY, B ONIPEICIICHHOM JJOTHYECKOM MOCIIEI0BATENBLHOCTH;

— NPAaBWJIBHO BBIMOJHWI PUCYHKH, UEPTEXKH, TpaduKu, COMyTCTBYIOIINE
OTBETY;

— MOoKa3ajdl YMEHHE WJUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU MPUMEPAMH,
MIPUMEHATH €€ B HOBOUM CUTYallMH MPU BBHIMOIHEHNUU TPAKTUUECKOTO 33/1aHMUS;

— IPOJIEMOHCTPUPOBAJI 3HAHME TEOPUM PAHEE H3YUYEHHBIX COIYTCTBYIOIINX
TeM, C(POPMUPOBAHHOCTh U YCTOMUYMBOCTH UCIIOJIB3YEMBIX MTPU OTBETE YMEHUN U HABBIKOB,;

— OTBEYaJl CAMOCTOSTENbHO, 0€3 HABOIAIIUX BOIIPOCOB YUUTES;

— BO3MOXKHBl OJHA — JBE€ HETOYHOCTHM IPU OCBELIEHHWE BTOPOCTEIEHHBIX
BOINIPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE OOYYAIOMIMIICS JIETKO MCIPABUI TMOCIE 3aMEYaHUs
YUUTEIS.

OTBeT OLEHUBAETCHA OTMETKOM «4», ecjH YIOBJIETBOPsieT B OCHOBHOM
TPeOOBAHUSIM HA OLIEHKY «5), HO MPH 3TOM MMeeT OIMH U3 HeJOCTATKOB:

- B M3J0KCHUHM JIONMYIIEHBI HEOONbIME MpoOEibl, HE HCKA3HUBIICE
MaTEMaTHYECKOE COAEPKAHUE OTBETA;

— JOMYILIEHbl OJIMH — JIBa HEJO0YeTa MPHU OCBEIICHHH OCHOBHOI'O COAEpP>KAaHMS
OTBETA, UCIIPABJICHHBIE MIOCIIEC 3aMEYaHUs yUUTEIIs;

— JOMYIIEHbl OIMOKa Wi Oojiee JBYX HEJOYETOB TP  OCBEILICHUH
BTOPOCTENIEHHBIX BOMPOCOB HMIIM B BBIKJIAJKaX, JErKO HCIIPABICHHBIE MOCIE 3aMEYaHMs
YUUTEIIA.

OT1meTKa «3» CTABUTCA B CJASAYIOIIUX CIyqdasX:

— HETMOJHO PAaCKpBITO COJACp)KaHUE MaTepuana (COAEpKaHHE U3II0KEHO
(dbparMeHTapHO, HE BCET/Aa MOCIe0BaTeNIbHO), HO TIOKa3aHo 00Ilee TOHUMaHNue BOTpoca U
MIPOJIEMOHCTPUPOBAHbBI YMEHUS, JOCTATOYHBIE /1JI1 YCBOEHUS MPOTPAaMMHOT0 MaTepHaa;

— MMENIMCh  3aTPyJHEHUS WU JIOMYyIICHbl OMMOKH B  ONPEACICHUHN
MAaTEeMaTUYE€CKOW TEPMHUHOJOTHM, YEpTEXaX, BBIKJIAJKAX, HCIPABJICHHBIE IMOCTE
HECKOJIbKUX HaBOJSIINX BOIPOCOB YUUTEJIS;

— oOyyJaromuics He CIPaBUIICS C TPUMEHEHUEM TEOPUHU B HOBOW CUTYallUU MPHU
BBITIOJTHCHUU TMPAKTUYECKOTO 3a/IaHMs, HO BBIMOJHUI 3aJaHus 00s3aT€TbHOTO YpPOBHS
CJIOKHOCTH IO JITAaHHOM TeME;

— MpU JOCTATOYHOM 3HAaHUM TEOPETHUECKOTO MaTepuajia HeJA0CTATOYHO
000CHOBAaHHOCTU OCHOBHBIX YMEHHUM U HABBIKOB.

OTMeTKa «2» CTABUTCHA B CJASAYIOIIUX CIyqdasX:

— HE PAaCKpPHITO OCHOBHOE COJIepKaHKe Y4eOHOTO MaTepuana;

— 0oOHapyX€HO HE3HaHHE OOydarIMMCs OOJbIIeH WM Hauboyee BaKHOU
yacTh yueOHOTO MaTepuaa;

— JIOTYIICHBl OIMMOKA B ONPEICICHUH TOHSATUH, TPU HUCHOJIB30BAHUH
COOTBETCTBYIOIIECH TEPMHUHOJIOTHH, B PUCYHKaX, YePTEeKaxX WU rpaduKax, B BBIKIAJIKAX,
KOTOpPBIE HE UCTIPABJIEHBI MOCIE HECKOIBKIUX HABOIAIINX BOIPOCOB YUHUTEIS.

Ilpumeuanue

. [lo okOHYaHHWU YCTHOTO OTBETa OOY4YAIOIIErocs MeJaroromM JaéTcs KpaTKHUil
aHaJIU3 OTBETa, OOBSIBISETCS MOTUBHPOBAHHAS OICHKA. BO3MOXHO NpHBIICYEHUE IPYTHX
oOyyJaronuxcs JUisi aHaiu3a OTBETa, CaMOaHaIu3, MPEJIOKEHNE OIICHKH.



. OueHUBaHUE YCTHBIX OTBETOB OCYIIECTBISIETCS O€3 yuera HapylleHUH
S3BIKOBBIX/ PEUEBBIX HOPM, CBSI3aHHBIX C HEJJOCTATKAMH MPOU3HOCUTEIBHONU CTOPOHBI PEUH
(mpou3HOIlIEHHE 3BYKOB, BOCIPOM3BEJIEHHUE CJIOB CIIOKHOM CIIOTOBOM  CTPYKTYpBHI,
WHTOHAIMOHHBIX U PUTMUUYECKUX CTPYKTYp H JIp.).

Ouenka nucbMeHHBIX PadoT o0yuaomuxcs no «BeposTHOCTH U CTATHCTHKE.

OTBeT OLIeHUBAETCS OTMETKOH «5», eciin:

— paboTa BBIMOIHEHA MMOJTHOCTHIO;

— B JIOTMYECKUX PACCYKJICHHUSIX M OOOCHOBAHHM PEIICHHS HET MPOOENIOB U
OIIIHOO0K;

— B PEIIEHUU HET CTATUCTUUYECKUX U/MIIM MaTeMaTUYECKUX OIIMOOK (BO3MOKHA
0JIHa HETOYHOCTb, OIMKCKA, KOTOPAasi HE SIBJSETCS CJIECICTBHEM HE3HAHUS WM HEMOHUMAHUS
y4eOHOro MaTtepuana).

OTMmeTKa «4» CTABUTCA B CJAEAYIOIIUX CIyqdasix:

— paboTa BBIMIOJIHEHA TIOJHOCTbIO, HO OOOCHOBaHUS IIIarOB  PEIICHUS
HEJIOCTAaTOYHBI (€clii yMeHHE OOOCHOBBIBATH PACCYXICHHUS HE SIBISJIOCH CIEIUATbHBIM
00BEKTOM MPOBEPKH);

— JOMYIICHBl OJHA OmMOKa WM eCTh JBa — TPU HEN0Y€Ta B BBIKJIAJKAX,
pUCYHKaX, 4epTekax Wiu rpaduxax (ecid 3TU BUABI pabOT HE SBISUIUCH CHEIUATBHBIM
00BEKTOM MPOBEPKN).

OTMeTKa «3» CTAaBUTCH, €CJIN:

— JIOMyIIeHO OoJjiee OAHOW OMMOKM WM Oojiee ABYX — TpeX HEIO0YETOB B
BBIKJIaJIKaX, 4epTekax wWin rpadukax, HO oOydaromuiics o0iiamaer 00sS3aTebHBIMU
YMEHHSIMU 110 TIPOBEPSEMOI TEME.

OTMeTKa «2)» CTAaBUTCH, €CJIN:

— JOMYIIEHBI CYIIECTBEHHBIE OIMMOKH, MOKAa3aBIIME, YTO OOYyYaloOIIHMIiCsS HE
oOnanaer o0A3aTEIbHBIMU YMEHUSMH 110 JAHHOW TEME B TIOJTHOU Mepe.

Ilpumeuanue.

. Yyutens uWMeEeT NpPaBO IOCTaBUTh OOyYaromIeMycCs OIIEHKY BBIIIE TOM,
KOTOpasi MpeayCMOTpEeHa HOPMaMHU, €CJIM UM OPUTHHAIBHO BBITIOJIHEHA padoTa.

. OlLleHKH C aHaJTU30M JOBOJSATCS JI0 CBEACHUS OOyYarolIuXcCs, Kak MPaBUIIo,
Ha TIOCIIEAYIOIIEM YpOKe, NpeaycMaTpuBaercs paboTa Hal OmHOKamMH, YCTpaHCHHE
poOeIoB.

. OneHka He CHUXKAeTCsl 3a TpaMMaTHYeCKue M JucrpapuuecKkue OIUOKH,
JomylleHHble B paborte. VICKIIOUEHUsS COCTaBISIIOT Ciydad HamuCaHUsi TEX CJIOB H
CJIOBOCOYETAHUM, KOTOpPbIE HIMPOKO HCIOIB3YIOTCS Ha YPOKax MaTEeMaTUKHU. YUWUTHIBas
OCOOCHHOCTH JIeTed C TSDKENbIMM HApyUICHUSIMU peYH, JOIMycCKaeTcs Hamuuue |
WCIIPaBJICHUS MIPU YCIOBUU TTOBTOPHOM 3alMCU KOPPEKTHOTO OTBETA.

o Ommbku, OOYyCIIOBICHHBIC TSDKEIBIMA HAPYHICHUSIMH pPEUYd M TIHCHhMA,
CJIeTyeT paccMaTpUBaTh UHIUBUYAIIBHO ISl KaXK0ro o0ydatomierocs. Crnenupuyeckumu
JUISL HUX OITMOKaMU SIBIISIIOTCS 3aMEHa COTJIACHBIX, UCKAKEHHE 3BYKOOYKBEHHOTO COCTaBa
cioB (MPOMYCKH, TIEPECTAaHOBKH, MOOABICHUS, HEAOMHCHhIBAaHUE OYKB, 3aMeHa TJIACHBIX,
rpy00oe HCKaKEeHHUE CTPYKTYphl ciioBa). [lpu BBICTAaBIECHUM OIICHKH BCE OIHOTHUITHBIC
cnerupuIecKue OMMOKY MPUPABHUBAIOTCS K OTHON opdorpaduyueckoit ommoke.

. OneHka CHUXAeTCsl MPU HEOPEKHOM BBHITIOJHEHUU THCHMEHHBIX padoT,
OOJBIIIOM KOJIMYECTBE UCTIPABIICHUM, UCKAXKEHUM B HAUePTaHUH OYKB, €CJIM 3TO HE CBSI3aHO
C HapyILIEHUEM MOTOPUKH Y 00yYarOIUXC .



TEMATHYECKOE IJIAHUPOBAHHME YUEBHOT'O KYPCA «AJITEBPA»
(IO TOAAM OBYYEHUSI)

7 xkuaacc (He meHee 102 u)

Ha3Banmue
pasaeia (TemMbl)
Kypca (4ucio
4ac0B)

OcHoBHOe coiepxaHue

OcCHOBHBIE BUIBI ]

Yucaa n
BBIYHCJIEHHS.
PanunonaanHbIe

qpcia
(25 )

[TonsiTHE paLIMOHAJIBHOTO YHCIIA.

Apudmerndeckue nelcTBUS ¢ pallMOHAIBHBIMU YHCIIAMHU.
CpaBHeHue, yops104MBaHNE PaLlOHAJIBHBIX YHCEI.
CreneHb ¢ HaTypajIbHBIM IIOKA3aTEIIEM.

Pemenue oCHOBHBIX 3a7ay Ha ApoOu, MPOLIEHTH! U3
pEaNbHOUIIPAKTUKH.
[TpusHaku JEeIUMOCTH,
HaTypaJIbHBIX YUCEIL.
PeanbHble  3aBUCHUMOCTH.
IIPONOPLUUOHAIBHOCTH.

Pa3JI0KCHUA

[Ipsmas u oOpartHas

Ha MHOXXHTCIIN

CucreMaTH3UPOBATH
OOBIKHOBEHHBIXH J1ECS
CpaBHUBaTh U YHO
npu HEOOXOIUMOCTH
OOBIKHOBEHHBIE B JIEC
NECSTUUHYIO APOOb.

IIpumensaTh  pasHO
BbIYUCJIEHUS 3HE
COJIeprKalINX OOBIKHO!
pu HEOOXOIUMOCTH
OOBIKHOBEHHYIO  JIEC:
dopme, Hauboee
npeoOpa3oBLIBaTh [P
NEJICHUE  JICCATUYIHBL
yuciaamu (mpy Heo0xo
IIpuBOANTHL YHCJIOBE
HATYpPaJIbHBIM ITOKa3a
CTETEeHH U MOKa3aTels

Buza a’ (a — moboe |
YHCJIO) C OMOPOil Ha CI
[IoHnMare cMmbICT 3:
AeCATHYHBIX Apodeit
peajbHbIX CUTyalus
IlpumenaTs  IpU3H
MHOKUTEIMHATYPaJIbE
Pemate mpocrenin
IPONOPLNH,

Ha HaXOXJEHHE JpoO]
no e€ apobu (mpor
COCTaBIsieT OJHA I
pa3ouparTb, OLCHME
PELIEHUI TEKCTOBBIX 3
PacnoznaBate u 00
IPSIMO TPOTIOPLIMOHAT
3aBUCHUMOCTH MEXIY
9TUX 3aBUCUMOCTEN U
IPEIMETOB.

Pewats npocrenimue
Ha  Japodu, mpol
NPONOPUHOHATBHOCT

Aaredpanyeckue
BBIPAaKeHNUA

byksenHbIe Belpaxenus. [lepemennsie. Jlonycrumsie
3HaYCHUsIIEpeMEeHHBIX. DOpMyIIBL.

OBJaaersb Ha Q
TEPMUHOJIOTHEN U CHU




(27 v)

[TpeoOpa3oBanue OYKBEHHBIX BBIPAKEHUH, pacKphITHE
CKOOOKHM MPHUBEICHUE MTOO00HBIX CIIaracMbIX.
CBolicTBa CTETICHH C HATYPAJIbHBIM IMOKa3aTelIeM.
Mmuorounensl.  CnoskeHue, BBIYMTAHUE,
MHOTOYJICHOB.

DopMyJIbI COKpaIIEHHOTO YMHOXKCHHSI.
PaznosxeHrne MHOTOWICHOB HA MHOKUTEIIH.

YMHOXCHUC

OCBOCHHS y4eOHOTO M
Haxoauth 3HaueHUS
3HaYEHUSIX OYKB; BBII(
BpinosHaTL  1peol
MHOTOYJICH IPUBEICHY
CKOOOK.

BbINOJIHATL YMHOX
MHOTr'OYJIEHAa Ha MHOT
CyMMBI U KBajpara
nHdopmaruto.
OcymecTBiasiTh pasn
IyTEM  BBIHECEHUS
OpUMEHEHUs  Qopmy
COKpAILIEHHOIO  YMHC
uHdopmaruto.
IIpumeHsATHL TIPEOOP:
pa3IUYHBIX 3a7a4 U3
peanbHOMN NPAKTUKH.
3HAKOMHUTBCS € HCTO!

YpaBHeHust
U HepaBeHCTBA
(20 u)

VYpaBHeHue, 1npaBwia  npeoOpa3zoBaHUS
PaBHOCHUJIBHOCTb YPAaBHEHHUH.

JInneliHOE ypaBHEHME ¢ OHOU NIEPEMEHHOMN
IIEPEMEHHOM, PELICHNE JIMHEWHBIX YPAaBHEHUM.
Pemenue 3agauc nomMoIib0 ypaBHEHUM.
Jlunetinoe ypagnenue ¢ 08yMs NepemMeHHbIMU U €20 2PAPUK.
Cucrema  JByX JIMHEWHBIX  YpaBHEHUH €  JByMs
IIEPEMEHHBIMH.

Pemienne cucrem ypaBHEHUW CIMOCOOOM TOJCTAHOBKH U
CHOCOOOM CIIOXKEHUS.

ypaBHEHUS,

Pemiarr nwuHelHOE
NpUMeHsAs MPaBuJa
PaBHOCHIIBHOMYEMY Ot

IIpoBepaTs,
YpaBHEHHUS.
IHopoupars nmpumep
JUHEHHOrO ypaBHEHHS
CtpouTh B KOOpJHE
YPaBHEHMsI C JIByMs
UCIIOJIb30BAaHUEM CMBb!
NPUBOIUTH NPUMeEPD
Haxoauth pemenue
JBYMsI TIEpPEMEHHBIMI
JIEUCTBUIL.
CocraBasiTh H pemia
110 YCIIOBUIO 3aJayH,
KOHTEKCTOM 3a/1ayi
BOIPOCHBIN IUIAH.

ABJACT




Koopannarsin
rpaguxu.
DOyukunu (24 4)

Koopaunara Touku Ha npsimoil. YUCIIOBbIE MPOMEXKYTKH.
PaccrosiHre MexX 1y IBYyMsI TOYKaMHU KOOPAUHATHOU IPSMOU
[IpsimoyronbHas cucreMa KOOpAUHAT Ha INIOCKOCTH.
[Tpumeps! rpadukoB, 3a1aHHBIX POPMYIIAMHU.

Urenue rpadiKoB peaibHbIX3aBUCIMOCTEH.
[Tonsitue pynkuu. I'paduk GyHKINH.
CgoiicTBa (hyHKITHIA.

Jluneiinas pyHKUUS.

[TocTpoenue rpaduka TuHEHHON (YHKIIHH.
I'padux pynkmmm y = kx + b.

HN3o0paxarTh Ha
COOTBETCTBYIOIINE 32,
MHTEPBAJIbL; 3aIHCHIBA
OTMeyaTh B KOOPAH]
KOOpJMHATaM; CTPOUT
3a/laHHBIX (popMysam
nabopaTopHUid.
IIpuMeHsATH, U3YyYAaT]
rpadu4ecKuii  CIoc
Pa3HOO0Pa3HOMKU3HE
OcBauBath Ha 03
OBJIa/1€BaTh()yHKIIMOH
Pacno3naBatp  JIMHC
ONMCHIBATH €€ CBO
ko3 PunmeHToB k u
QJITOPUTM IIpaBUIIA).
Crpoutsb rpaduxmu i
b

M cnmoab30BaTh HUPPO!
(YHKINH 1 U3y9EHUS 1
[IpuBOIUTE IPUMEDSI JI
poLeccax U sIBJICHUSIX.

IToBTOpPEHHE
M 00001eHNE
(6 9)

[ToBTOpEHNHE OCHOBHBIX MOHATHM M METOJNOB Kypca 7
Kjacca, 0000IIeH e 3HaHUH.

BbiOuparTs, npumer
BBIYMCIICHUM, Tpeol
YPaBHEHMI IIpU HEOOX
OcymecTBasiTh caMc
U CaMOIIPOBEPKY  pE
npeoOpa3oBaHuii, moc
Pemate npocreiuue
NPUMEHSATh MaTemMaT
3ala4 U3 JPYTUX IP
Pemate mpocreimu:
BbIOMPATDH CIIOCOOBI |

...KTII?



8 KJIACC (ue menee 102 u)

Ha3zBanmue
pa3aeJia (TeMbl)
Kypca (4uciao

OcHOBHOe coepkaHue

OcHOBHBIE BUIbI 1€ATEJILHOCTH 00y4al0NUXCHA

yucer.
ApudmeTnueckuil KBaJipaTHbI KOPEHb.

4acoB)
Yucaa u KBanpatublii kopens u3 uncna. [lonamue 0o @opMyJIMPOBATh oONpeJeJieHHe KBaJIpaTHOTO KOPHS U3
BBIYHCJIEHHS. uppayuonanrbHomuucae. [ecamuunvie npudaudiceHus gucia, apuPMETHYECKOro  KBagpaTHOTO  KOpPHS  MpHU
KBaapaTtHbie UPPAYUOHATILHBIX YUCEIL. HEOOXOJIMMOCTH C BU3YAJIBHOM OTOPOIi.
KOPHH Heticmeumenvnule yucna. Cpasnenue 0elicmeumensHblx [IpuMeHsITH ONEPalUI0 W3BJICUCHHS KBAJPATHOTO KOPHS

nu3




(15 9)

YpaBHeHue Buaa X = a.
CaoiicTBa apu(pMeTHIECKUX
[IpeoOpazoBaHre YHCIOBBIX
KBaJIpaTHBIC KOPHHU.

KBaJpaTHBIX KOpHEH.

BBIPAYKEHHUIA,

COJIepIKAIINX

qrclia, MCHOJb3YS PU HEOOXOANUMOCTH KAJIbKYJIATOP.
OueHuBaTh KBaJpaTHbIE KOPHU IEJIBIMH YHUCIAMH H
JECATUYHBIMH IPOOSMHU.

CpaBHUBATL M  YNOPSAOYMBATH  PANMOHAIBHBIE U
UppallMOHANIbHBIE ~ YMCJA,  3alllCaHHbIE C  MOMOIIBIO
KBaJIpaTHBIX KOPHEW MpU HEOOXOIHMMOCTH C HaIpaBIISIOLICH
MTOMOIIBIO.

HccnenoBaty ypaBHEHUE 2 = a, HAaXOJWTh TOYHBIE U
npuOIKEHHBIE KOpHU 11pu a@ > 0.

HccaenoBare cBOiicTBA KBaJpaTHbIX KOPHEH, IIPOBOIA
YHUCJIOBBIE AKCIIEPUMEHTHl C HMCIOJIb30BAHUEM KaJbKYJSATOpa
(KoMIIBIOTEDA).

IIpumensiTh cBoiicTBa apudMeTHYECKUX KOPHeH 1Jd
npeodpa3oBaHNs BbIPAKEHHIA.

BuinoaHaATs, mnpocreiiilnne mnpeodpa3’oBaHMsl BbIPAKCHUIA,
co/iepXalliuxX KBaJlpaTHble KOpHU. BbIpakaTh nepeMeHHbIE U3
reOMEeTPUUYECKUX U PU3ndeckux GopMyll Mpu HEOOXOAUMOCTH
C OIOpOI Ha MPABUJIO.

Buruncaarno 3HAYEHHUA BBIPAXKEHHI, COZIEpKAIINX
KBaJIpaTHbIE  KOPHH, HCIOJB3ys TpPH  HEOOXOAMMOCTH
KaJIbKYJIATOP.

HUcnoan3oBath B XOJ€ pelieHUs 3a7ad dJIEMEHTapHbIS
MIPEACTABJICHUS, CBA3aHHBIE C MPUOMMKEHHBIMU 3HAYCHUSIMU
BEITUYMH.

3HAKOMUTBHCS C UCTOpUEH Pa3BUTHSI MATEMATHKH.




Yucaan
BBLIYHCJICHHS.
Crenennbc HeJIbIM
noKasarejieM
(79)

CrenieHs ¢ 1IEJIBIM ITOKa3aTeIIeM. CTaHI[apTHaH 3aI1nucCh 4ucia.

Pa3mepbl 00bEKTOB OKPYIKAIOIIETO MHpPa (OT JIEMEHTAPHBIX
YacTHUII 10 KOCMUYECKUX OOBEKTOB), IIUTEILHOCTD
IIPOLIECCOBB OKPY’KaIOILLIEM MUDE.

CBolicTBa CTEIIEHH C LIeJIBIM [TOKA3aTeIeM.

@®opmyupoBaTh  ONpeJeleHHe  CTEIEHU C  LENbIM
nokasareneM(Ipu He0OXO0IMMOCTH 110 BU3YaIbHOM OTOpE).
IIpeacraBasiTh 3anuch OONBIIMX W MaJbIX 4YHCEN B
CTaHJApPTHOMBH/IE.

CpaBHMBaTHL YHWClla W  BEJIMYUHBI, 3alUCAHHBIE C
ucnoJybp30BaHueM crenenu 10.

Hcnoab30BaTh 3alUCh 4uCENl B CTAHAAPTHOM BHJIE JUIA
BBIPQ)KEHUS Pa3MEPOB OOBEKTOB, AJIUTEIBHOCTH MPOLIECCOB B
OKpY>KalolIeM MUpe.

®opmMyIHpoOBaTh, 3aMMCHIBATH B CHMBOJIMYECKOil (opme
¥ WLTIOCTPUPOBATH NPHMEPAMHU CBOMCTBA CTENICHU C LIEJIBIM
nokaszareneM (Mpu  HEOOXOAMMOCTH C  HCHOJb30BAHUEM
BU3YaJIbHOU OMOPHI).

IIpuMeHsiTh cBOMiCTBA CTENEHU Uil  NpeoOpa3oBaHUs
BBIPOKEHUH, COJEPKAIIUX CTETIEHN C LEIBIM ITOKa3aTelieM C
UCMOJIb30BAaHUEM CHPAaBOYHOW HHpoOpManuyu. BBINOJHATH
JAeCTBUSI C YHCIAMH, 3allMCAaHHBIMH B CTaHIAPTHOM BHJIE
(YMHOXEHUE, JIeJIeHUe, BO3BEICHUE B CTEIIEHbD).

Auaredpanueckue
BBIPAKEHUsI.
KBaapatubiii
TPéXwiIeH

(S4)

KBagpaTHbiii TpéxusneH. PasnoxeHne KBaapaTHOIO
TpEXWICHAHAa MHOKUTEIH.

Pacno3HaBath  KBaJpaTHbIM  TPEXWIEH, YCTAHABIMBAaTh
BO3MOKHOCTB €r0 Pa3JI0KE€HHs HA MHOXKUTEIIH.
PackiaabiBaTh Ha MHOMKHMTEJM KBAJIpPaTHBIM TPEXWIEH C
HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM IPU HEOOXOAUMOCTH C
OIIOpPOM Ha AJITOPUTM IIpaBUIIA.




Adareopandeckune | AusreOpanyeckas JpOOB. JlomycTumbie 3Ha4eHUs | 3amMCBhIBaTh AIreOpanyecKre BEIPAKCHUSI.
BbIpaKeHHUsI. NEPEMECHHBIX, BXOJSIIUX B alreOpanvyeckue BBIPAKCHHS. HaxoauTh 06IIACTE onpe IeNens PAIHOHANLHOTO
Auareopandeckasi | OCHOBHOE CBOWCTBO anreOpanueckod npoou. CoxpaileHue BBLIPAKCHHSL.
Apoodb npoGeii. BbINOJHATHL YHCIOBBIE TTOJICTAHOBKY ¥ BHIMMCJIATH 3HAUCHUE
(15 9) Crnoxenue, BBIYMTAHUE, YMHOXKEHHUE M JICICHHE | 1506y B TOM YHCIIE C TOMOLIBIO KAIBKYJITOPA.
anrebpanuecknx  podeit. IIpeobpasoBanue BHIPAKEHUH, | gopmyampoBaTH OCHOBHOE CBOHCTBO aNreGpanteckoii ApobH
COZIEPIKAIIIUX AIredpanecKue APooH. ¥ NPUMEHSATH €r0 JJIs Ipeodpa3oBaHus Apooeii.
BbINOHATL JAelcTBHSI C aireOpanuecKuMu ApoO0sSMHU TPH
HEOOXOJIMMOCTH C HAamNpaBJSIOmEed momMonibio. [IpuMeHsITh
peoOpa30BaHus BRIPAKCHHM JIs PEIICHUS 3a1a4.
Boipaxars mnepemenHble 13 Qopmyn  (pusmueckux,
E€OMETPHUCCKUX, OINUCHIBAIONIMNX OBITOBBIC CHUTYallMH) IPH
HEOOXOJIMMOCTH C HAPABJISIFOIIEH MTOMOIIBIO.
YpaBHeHusi KBanpartHoe ypaBHenue. HermomHoe kBampatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIC ypaBHCHHUS.
1 HEPpaBeHCTBA. dopmyia KOpHeH KBagpaTHOTO ypaBHeHUA. Teopema Buema. | 3anuchiBaTh (GOpPMYJy KOpHEH KBaJpaTHOIO YpaBHECHHS,
KBaapatHbie Perrenvie ypaBHEHHUH, CBOASIIMXCS K KBAJPATHBIM. peliaTh KBaJpaTHbIe YpaBHEHUsI — IOJIHbIC U HEMOJHbBIE (C
ypaBHeHusI [IpocreiimmepoOHO-pallMOHATBHBIC YPAaBHCHHUS. UCIIOJIb30BAaHUEM CIIPABOYHOM HHPOPMALIUH ).
(15 4) Pemienne TekCTOBBIX 3amad € MOMOUIBIO KBaJpPAaTHBIX IIpoBoauTs npocremmue HUCCJIeNOBAHUA

KBaAPATHBIX




YpaBHEHUH.

YpaBHEHUU.

Pemate ypaBHeHMsl, cCBOJsUIMECS K KBagpaTHbIM, C
MOMOIIBIO TPE0Opa30BaHM M 3aMEHON IEPEMEHHOM C OTOpOii
Ha aJIrOpPUTMIIpaBUIIA.

Habaonath M aHaJIM3MPOBATh CBI3b MEXIY KOpPHSMU U
Koa(duULIMeHTaMH KBaJPaTHOTO YpaBHEHHUSI.
Ipumenamo meopemy Buema ons
3a0a4 (¢ ucnoavb3oeanuem oopasya).

Pemats TekcTOBBIE 3aJ1a4d anreOpandecKkuM CrnocoOoM:
MEPEXOJIUTh OT CIOBECHON (HhOPMYIMPOBKU YCIOBHUS 3aJa4d K
asireOpanveckoi MOoeNIu MyTEM COCTaBJICHUs ypaBHEHUS (IIpU
HEOOXOUMOCTH C HAMpPaBIAMOIIEH MOMOINBIO); pelaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMHTBCS ¢ MCTOPHUEH Pa3BUTHS aIreOpBhI.

peuteHus

YpaBHeHus JluHeliHOoe ypaBHEHHE C JAByMs IE€peMEHHbIMH, ero rpaduk, | Pacmo3naBaTh JMHEHHbBIC YPaBHEHUS C ABYMS IIEPEMCHHBIMH.
U HepaBeHCTBA. IIPUMEpHI PEILICHUS] YPAaBHEHUH B LIEJIBIX YHCTIaX. Crponthb rpadpuky JIMHEHHBIX YpaBHEHUH, B TOM 4YHCIE
Cucrembl Pemennie cucreM AByX JMHEHHBIX YpaBHEHHIl C JByMs | MCHOJB3ysi HudpoBbie pecypebl (IpU HEOOXOIUMOCTH C
YPaBHEHUi nepeMeHHbIMH. [IpuMepsl pemieHus: CHCTeM HEIWHEHHBIX | ONOpOM Ha alrOPUTM yYEOHBIX AEHCTBHMH).
(13 9) YPaBHEHHUH C IBYMs IEPEMEHHBIMH. Paznuyare napasuienbHble M IEpeceKaroluecs NpsMble Mo
I'pauueckas  unmepnpemayusi  ypaémenus ¢  08yMs | UXYPaBHEHUSIM.
nepemMenHbIMU U CUCEM YPABHEHULL C 08Y M NepeMEHHbIMUL. Pematb cucreMbl [ByX JMHEMHBIX YpaBHEHHH C AByMs
Pemenne TekcTOBBIX 3a71au C MOMOIIBIO CUCTEM YPaBHEHHI. IIEPEMEHHBIMU MOJICTAHOBKOMN U CIIOKEHHUEM.
Pemiate 1npocreiimme CHCTEMBI, B KOTOPBIX OJHO W3
YpaBHEHUH HE€ SIBISETCS JIMHEWHBIM NpPU HEOOXOJUMOCTH C
HaIpPaBIIAIOIEH TOMOIIBIO.
Ilpueooums zcpaghuueckyro unmepnpemayur)  peuieHusl
VPABHeHUsi ¢ O8YMS NEPEeMEHHbIMU U CUCMEM YPABHEHULl C
08yMsnepeMeHHbIMU.
PemaTts TekcTOBBIE 3224 AITe0OPanIECKUM CIIOCOOOM.
YpaBHeHus YucnoBble HEpaBEHCTBA M UX CBOMCTBA. ®opMyJMpoBaTh  CBOICTBA YHCIIOBBIX HEPABEHCTB,

¥ HepaBeHCTBA.

HepaseHnctBo ¢ oiHOM nepeMeHHON. JInHenHbIe
HEPABEHCTBA C

HIUTIOCTPUPOBATHL UX HaA KOOpI[PIHElTHOfI HpﬂMOﬁ.




HepaBeHncTBa OJIHOI mepeMeHHOW M ux pemeHue. CUCTEeMbl JTHUHEHHBIX IIpuMeHSITH CBOCTBA HEPABEHCTB B XOJI€ PELICHUS 3a/1ay.
(12 1) HEPABEHCTB C OJIHOM MEPEeMEHHON U UX PEelleHUE. Pemarth nuHeiiHbIE HEpPaBEHCTBA C OJHOM MEPEMEHHOM,
N300pakeHne perieHus: JMHEHHOTO0 HEPaBeHCTBA U MX n300paxxaTh pelieHre HEPaBeHCTBA Ha YUCIIOBOI MPAMOI.
CUCTEMHAa YHCIIOBOU MPSMOIA. Pemars cucrtemMbl JMHEWHBIX HEPAaBEHCTB, HW300paXkaTh
pELICHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOM IPAMOW IpHU
HEO00XOIUMOCTHC BU3YaTbHON OMOPOH.
DyHKIHNH. [Tonsatne ¢ynkuun. O6gacTh ONpEENICHUS] U MHOXECTBO Hcnonb3oBath  QYHKIHOHAIbHYIO  TEPMHHOJIOTHIO H
OcHoBHbBIE 3HayeHni Gynkuun. CriocoOsl 3a1anus QyHKIHUI. CHMBOJIHKY.

MmoHATHA (5 1)

I'padux Gynkumu. CpoiicTBa (QyHKIUH, UX OTOOpakeHHE
Harpaduke.

BoruncasaTs 3HaveHusi QyHKIUH, 33aJaHHBIX (Qopmymamu
(mpu HE00XO0IUMOCTHU UCII0JIb30BaTh KaJbKYJISITOD);
COCTABJIATH TA0JIUIBI 3HAYEHHI QYHKINH.

CTpoutb no ToukaM rpadpukn GyHKIHi.

OnucepiBaTh cBOMCTBA (DYHKIIMM HAa OCHOBE €€ TpauuecKoro

IPEJICTaBICHUs] HpU HEOOXOJUMOCTH C HaNpaBJSOLIEH
HOMOILBIO.
Hcnonb3oBath  QYHKIMOHAIbHYIO  TEPMHMHOJIOTHIO H
CHMBOJIUKY.

HccnenoBarh mpumepsbl rpadukoB, OTpakarOIIUX peabHBIE
npouecchl U siBieHus. IIpuBoaMTHL MpUMeEpPHI MPOLECCOB U
SIBJICHUM C 3aJJaHHBIMH CBOMCTBAMM.

Hcnoan3oBarh KOMIIbIOTepPHbIE NMPOrpaMMsbl JUISt
MOCTpOoeHUATpahUuKoB GYHKINUNA U U3YUEHUS UX CBOMCTB

DyHKIHH.
YuciioBbie
pynkumu (9 4)

Urenne u mnocTpoeHue TrpapukoB (QyHKIHUN.
[Tpumeppirpa@ukoB QpyHKIMA, OTpaKaAIOIIUX peabHbIE
IPOLIECCHI.

OYHKIMY, ONHCHIBAIOIIME  MPAMYI0 U OOpaTHYIO

IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX IPadUKH.
T'unep6ona. Ipaduk Qynkuun y = x?. -
Dynkuun y = x%,y = x°, y =x\/x, y =% epaguueckoe

peuienue ypasHeHuti U cUucmem ypasHeHull.

Haxoauth ¢ moMoumbio rpaguka QyHKIUN 3HAUEHUE OJHOM
U3PAcCMATPUBAEMBIX BEJIUYMH 110 3HAYEHUIO IPYTOM.

B HECJIOKHBIX cy4dasix BbIpaKaTh (popmy.ioi
3aBMCHMOCTBb MEX/y BEIMUNHAMU.

OnuceiBaTh XapakTep HW3MEHEHUs OJHOW BEIWYHMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3naBarp Bujbl u3zydaembix (yHkuuid. IlokasbiBaTh
CXeMATHYEeCKH IIOJIOKEHWE Ha KOOPAUHATHOM IINTIOCKOCTH

rpa¢ukoB QyHKIMH Buga: y = x2, y = x°,




y=x y =k

HUcnonb3oBarh QyHKIUOHAIBHO-TPadUYECKHE
NpeACTABJICHHS /U1l PELICHUS U UCCIIEI0BaHUS YPaBHEHUH U
CUCTEM YpaBHEHHIA.

IIpumenste nugposbie pecypesl i NOCTPOCHUS
rpaduKOBYHKINH.

IloBTOpEHME
1 000011IeHHE
(64)

IToBTOpEHNHE OCHOBHBIX IMOHATHH W METOJOB KypCOB 7 W
8 KiaccoB, 00001IeHNE 3HAHUHA.

IIpumeHsITE cmOCOOBI  CPAaBHEHMSI  YMCEN, BHIYUCICHUH,
peoOpa3oBaHU BBIPAKECHHM, PELICHUS YPaBHEHHIA.
OcyumiecTBIAATh CAMOKOHTPOJIb BBINOJHSAEMBIX JE€HCTBUM

Y CaMONIPOBEPKY  pe3yjbTaTa  BBIYMCIICHHH,
npeoOpa3oBaHMA, TOCTPOCHUM.
Pemiatp 3a1aum U3 peajibHON  KU3HM, IPUMEHSATH

MAaTeMaTUYCCKHUEC 3HaHUA [Jid PpCUHICHUA 3aJad U3
JIpyTUX IIPEIMETOB.

PemaTth TeKkcTOBBIE 3aa4H, CPAaBHUBATh, BLIOMPATH
CIOCO0OBI PEIICHHS 3aJa4H.

...KTII?




9 KJIACC (ue menee 102 u)

Ha3Banue
pasnesa (TemMbl)
Kypca (4uciio

OcHOBHOe coJepkaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4al0NUXCSHA

quceiau MHOM#CeCmeaeom movexk KOOpauHClmHOMV npﬂmoﬁ.

Cpasnenue OelicmeumenvbHblX —yucen, apupmemuyeckue
oelicmeus ¢ 0eucmeumelbHbiMU YUCIAMU.
[TpubamxéHHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTH

npubmpkenus. Okpyriaenue uucen. Ilpuxkuaka U oneHka
pPE3yIbTAaTOB BBIUUCICHUN.

4acoB)
Yucaa n PanyonaneHele yMcna, uppayuonaivhvle yucida, koneunvle u | Pa3BHBaTh NpeacTaBJeHUsl O 4YKCIaX: OT MHOXECTBA
BbIYNCJIEHHS]. beckoHeuHvle oecsimuunble opoou. MHnoocecmseo | HATypaldbHBIX YUCEN O MHOYKECTBA JEHCTBUTEIBHBIX YHCET.
JleiicTBUTEIbHBIE | Oelicmeumenvhblx uucen, oOelicmeumenvbhvle uucia Kaxk | O3HAKOMHTBCS C BO3MOXHOCTBIO MPEACTABICHUS
yucaa beckoHeuHvle OecamuyHvle Opoou. Bzaumno oono3HauHoe JICUCTBUTEIIBHOTO YHCJIa KaK OCCKOHEYHOU JICCATUIHOM
99 coomeemcmeue MedxHcoy MHONCECMBOM OeUCmBUMEeNbHbIX /POOH, IPHMEHSITE JIECATHIHbIC IPUOTIKEHNS

paluOHAJIbHBIX 1 UPPALUOHAJIBHBIX YHUCCII.

3anucvieamo, cpasHueams u ynopaoouuseamo
oeticmeumeinbHble YUCid.
BbInoJHATHL, codeTas YCTHbIE W IHCHMEHHBIC MPHEMBI,

apugMeTnyecKue IeMCTBUS C PalUOHAIBHBIMU YHUCIIAMU;
HAXOAMUTh 3HAYCHUS CTENEHEN C LEJBIMU IOKa3aTelsiMA M
KOPHEW; BBIYMCIATH 3HAUCHHS] YNCIIOBBIX BBIPAKECHUI.
IHony4yuTh npeacraBjieHHe O 3HAYMMOCTHU JECHCTBUTEIBHBIX
YuCell B IPAKTUYECKOU EATEIIbHOCTH YEJIOBEKa.
AHaMU3MPOBATh U J€JAaTh BBIBOABLI (IIOCJI€ COBMECTHOIO
aHaJIM3a) O TOYHOCTH MPUOTMKEHHS JTEUCTBUTEIHHOTO YKCTa
IIPU PELICHUH 3a/1a4.

OKpyriasiTh A€HCTBUTEIbHBIE YNCIA, BHINOJIHATH NPUKHAKY
pe3yJibTaTa BBIYMCJIEHUW, OWEHKY 3HAYEHUW YHUCIOBBIX
BBIPAKCHUI.

3HAKOMUTBCS C UCTOPUEH Pa3BUTUS MATEMAaTHKH.




YpaBHeHust

U HEPaBEHCTBA.
YpaBHeHus c
OXHOM

JInnelinoe ypaBHeHue. Penienre ypaBHEHHM, CBOISAIIUXCS K
JIMHEWHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHUH,
CBOJAILLMXCSK KBaJpaTHbIM. bUKBaIpaTHBIC ypaBHEHUS.

OcBauBaTb, 3alOMHHATH W T[PUMEHSATH TIpaduyeckKue
MeTO/bl IIPU PELICHUH YPAaBHEHUN, HEPABEHCTB U UX CHCTEM
(mpy HEOOXOAMMOCTH C OINOPOM Ha aNroOpuUTM Y4EOHBIX
JIEHCTBHI).

nepeMeHHOH Ipumepvr pewenus ypasuenuii mpemvetl u yemeépmoii | Pacmo3HaBaTh Liesble U IPOOHbBIC YPAaBHEHMSL.
(14 4) cmenenell pasnodceHuem Ha MHOICUMENU. Pemate JinHeliHbIe M KBAIPATHBIE YPABHEHUs, YPABHEHUS,
Pemienne npoOHO-palinoHaNbHBIX ypaBHEHUN. Pemenue CBOJSIIMECS K HHM, MPOCTEHIHE IpOOHO-pAlMOHATBHBIE
TEKCTOBBIX 33/1a4 aJreOpandyecKuM METOIOM. YPaBHEHU.
IIpeasaraTb BO3MOXKHBIE CIOCOOBI PEIHICHUS TEKCTOBBIX
3aj1a4, 00Cy’KAaTh MX U peliaTh TEKCTOBBIC 33a4l Pa3HbIMU
croco0amu.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS MAaTEMaTUKU
YpaBHeHus JIvneiiHOE ypaBHEHHE C JBYMs IEPEMEHHBIMU 1 €r0 rpaguk. | OcBauBaTh H MPUMEHSITH IPUEMBI PELICHUS CUCTEMBI JIBYX

1 HEPpaBeHCTBA.

Cucrema ABYX JIMHEWHBIX ypaBHeHI/Iﬁ C ABYMs ICPEMCHHBIMU
u

JIMHEWHBIX YPABHEHUH C ABYMS NEPEMEHHBIMU U CUCTEMBI
JIBYX

Cucremsl
ypaBHEeHU

(14 9)

e€ pemenue. PenieHue cucreM JByX ypaBHEHUil, OJHO W3
KOTOPBIX JINHEHHOE, a IPYTroe — BTOPOIl CTENEHHU.
['padmyeckas MHTEpIpETALIUsl CUCTEMBI YPAaBHEHUH C IByMS
MePEeMEHHBIMH.

Pemienne TekCTOBBIX 33724 anreOpandeckuM CIiocoOOM.

YpaBHEHHMH, B KOTOPbIX OJHO YypaBHEHHME HE SBIAETCS
JMHEHHBIM(TI0 BU3yaJIbHOM OIOpeE).

Hcnoan3oBatb (GyHKIIMOHAIBHO-TpaduuecKue
IIPEJICTaBICHUS AJIs PelIeHUs U UCCJIeJOBAHNS YPABHEHUN U
CHCTEM.

AHaJIM3MPOBATH TeKCThI 3ajad, pemiathb ux
anreOpandeckuM CIIOCOOOM: MepexXoAuTh OT CIIOBECHOU
(bOpMYIMPOBKH YCIOBHS 3a7aydl K aireOpandeckoil MOJeIH

NyTéM  COCTaBJIEHUSI  CUCTEMBl ypaBHEHMH;  peliaThb
COCTaBIICHHYI0 CHCTEMY YypPaBHEHHH; HHTEPHPeTHPOBATH
pe3yibTar.

3HAKOMHUTBLCS C I/ICTOPI/Ieﬁ PAa3BUTHA MAaTCMATHUKU




YpaBHeHust
U HepaBeHCTBa.
HepasencrBa (16

1)

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

JIvHeitHbIe HepaBEHCTBA C OJHOM NIEPEMEHHOMN U UX
pemierre. CucTeMbl JIMHEWHBIX HEPABEHCTB C OJHOM
MIEPEMEHHON M HXpELICHUE.

KBagpaTHble HEpaBEHCTBA U UX PELIEHUE.

['padmyeckass uHTepIpeTalds  HEPABEHCTB U CUCTEM
HEPaBEHCTB C JBYMSs IEPEMEHHBIMHU.

UYurtathb, 3aNUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMHHOJIOTHIO.
BoinoaHaTs npeodpa3oBaHus HEPABEHCTB, UCMOJb30BaTh
JUTSITIpeoOpa30BaHuUs CBOMCTBA YMCIIOBBIX HEPABEHCTB.
Pacno3naBaTh NTMHEHHbBIE U KBAIpaTHBIE HEPABEHCTBA.
Pemars JuHeEliHbIE HEPABEHCTBA, CHUCTEMbI JUHEHHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAOLIMUX KBAJIPaTHOE
HEPABEHCTBO, U PeIIaTh UX; 00CYAKAATh MOJIyYECHHbIE
peLIeHus.

HN300paxaTh perieHre HEpaBEeHCTBA U CUCTEMbl HEPABEHCTB
HA4MCIIOBOM MPSMOM, 3aMUCHIBATH DPELICHUE
c TTOMOIIIBIO CHMBOJIOB.

Pemath kBaspaTHbIE HEPABEHCTBA, HCIONb3Ys rpaduyecKkue
MpeICTaBICHUS.

OcBanBaTh M TIPUMEHSITb HEPABEHCTBA IIPH PEUICHUHU
pa3IMYHBIX 33124, B TOM YHCJIE€ TPAKTUKO-OPUEHTUPOBAHHBIX.

Oyuxuun(16 1)

KBanpatnunas ¢ysnkums, e€ rpaduk u cBOMCTBA.
[TapaGosa,k0OpAMHATHI BEPLUIMHBI Tapa0OJIbl, OCh
CUMMETpPUHU NapaboJIbl.

CreneHHble (YHKLIUH C HATYpaJIbHBIMH MOKa3aTeIsIMU 2 U 3,
uXxrpauKy U CBOMCTBA.
Ipaduku pynkumit: y =kx,y = kx + b,,y = ax’,y = ax’,

<

=Vx,y =k

=

Pacno3naBathb BH/IBI H3y9aeMbIX GYHKITUH;

WLTIOCTPUPOBATH CXeMaTHYEeCKH, 00BSICHATH

pacmojoXKeHue Ha KOOPAWHATHOW IJIOCKOCTH TpaduKoB

ynxmuit Buga: y = kx,y = kx + b,,y =ax?, b% =
3

ax’,

y = x, ¥y = B 3aBUCHUMOCTH OT 3HA4YCHHI

K03 (HUIIMEHTOB;

X

OIMCHIBATh UX CBOMCTRA.




Pacno3HaBaTh KBaipaTHUHYI0 QYHKIUIO IO (hopMyIie.
IIpuBoaMTL MNpPUMepPbI KBAJAPATUUYHBIX 3aBUCUMOCTEH U3
peasibHOM JKU3HU, (PUBUKH, TECOMETPUH.

BoisiBJasiTb 1 000011aTh 0cOOEHHOCTH Tpaduka KBaIpaTHYHOM
Gyskmun y = ax* + bx + c¢ (Opu HEOOXOAUMOCTH C
HAIPABJIAIONIECH TOMOIIBIO).

CTpouTh 1 H300paxkaTh cCXeMaTH4eCKH rpadrKH KBaJpaTHYHBIX
(yHKuMiA, 3a0aHHBIX QOpMyIaMu BUAA Y = ax’, y = ax’ + ¢, y
= a(x + p)?, y = ax* + bx + ¢ (Ipu HEOOXOMUMOCTH CBHU3YalbHON
OTIOpOiA).

AHAJTU3HMPOBATH U PUMEHSATH CBOMCTBA N3YUYECHHBIX (PYHKIIUIA
UIS UX TOCTPOCHHS, B TOM YHCJIE C IOMOUIBIO HU(PPOBBIX

[pecypcoB.

YucioBble
nocJIe0BaTEIbHO
CTH

(15 9)

[ToHsITHE YK CIOBOM MOCIIEIOBATEIILHOCTH.

3amanue MOCNIeA0BaTEIbHOCTH PEKYpPEeHTHON (opMmynol u
dbopmyII0ii n-TO WiIeHaA.

Apudmerrdeckas ¥ reoMeTpUIECKas POTPECCHUHU.

®opMyJibl n-TO 4WieHa apuPMETHUYECKOH U T'eOMEeTPUUYECKOU
MPOTPECCHI1,CYMMBI TIEPBBIX 71 WICHOB.

Hzobpadsicenue unenog apugmemuyeckol u 2eomempuieckoll
npoepeccuiit mo4Kamu Ha KOOPOUHAMHOU NAOCKOCTU.
Jluneinviti U IKCHOHEHUUATLHDBLIL

pocm.ClodicHvle npOYeHmbl.

OcBauBaTh M NPUMEHATHb UHJEKCHbIE 0003HAUEHUS, CTPOUTH
peuyeBble BBHICKA3bIBAHMS C UCIIOJIb30BAaHUEM TEPMUHOJIOTUH,
CBSI3aHHOM C IOHATHEM I10CIIE10BATEIbHOCTH.

AHanu3upoBath (POpMyily n-ro 4j€Ha IOCJIEI0BATEIBHOCTU

WIA pPEKYppeHTHYI0 (opMyly W  BBIYHCJIATH  YJICHbI
MOCJIEZI0BATENbHOCTEN,  3aJaHHBIX  3TUMHU  (OpPMYJIaMHU.
YcranasianBarb 3aKOHOMEPHOCTh B IIOCTPOECHUHU

IIOCJIEI0BATEIIbHOCTH, €CJIM BBIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

PacnosnaBate  apudMeTHuUecKyr0 U
IIPOTrPECCUU NPH Pa3HBIX CIOCO0AX 3aJaHMs.
Pemars 3amaun ¢ wucnonb3oBaHueM (OpMyJT #-IrO  4iIEHa
apumeTnyeckol M TeOMETPUYECKOM MpPOrpeccui, CyMMBI
MEPBBIX 71 YWIEHOB C OMOPON Ha CIIPABOYHYIO HH(OPMAIHIO.

TCOMETPHUICCKYIO

H3o0pasicamy  unenvt nocnedosamenbHOCMu MOYKAMU  HA
KOOPOUHAMHOU NIIOCKOCMU.
PaccmaTrpuBats mnpumepsl NpPOLECCOB M SIBJEHUH U3

peanbHOM  KW3HW,  WUIIOCTPUPYIOIIME  U3MEHEHHWEe B
apu(pMETUYECKON TPOTPECCHH, B TEOMETPHUIECKOMN MTPOTPECCHUH;

uz0opadcamo




coomeemcmayrowue 3a8UCUMOCMU 2pAPuUUecKi.

Pemiath mnpocTeiilime 3ajayd, CBA3aHHBIE C YHCIOBBIMHU
MOCJICI0BATENBHOCTSIMA, B TOM 4YHCJIE 33a4d M3 peaIbHOU
PKU3HM ~ C  HCIOJIb30BaHMEM  LU(POBBIX  TEXHOJOTHI
(97IEKTPOHHBIX Ta0JIUI, TPaUIECKOTO KAIBKYJIATOPA U T.I1.).
Pewamp 3a0auu Ha CNOJCHbIE NPOYEHMbL, 8 MOM YUCIe 3a0ayu
U3 peanbHOU NPAKMUKYU (C UCNONIb308AHUEM KATbKYIAMOPA).
3HAKOMHUTBCS ¢ HCTOPHUeEll Pa3BUTHS MATEMaTHKH.

IHoBTOpEHME,
0000mIEHME,
cHuCTeMATH3aIus
3HAHUH

(18 v)

Uucina u BBIYMCIEHUS (3aKCh, CPAaBHECHUE, NECHCTBUS C
JNEHCTBUTEILHBIME YWCIIAMU, YHCIIOBAs TIPSMast; MPOIICHTHI,
OTHONICHHSI, TPOIMOPIUHU; OKPYIJICHUE, MPUOIHKCHHE,
OILICHKA; PCIICHHE TEKCTOBBIX 3a/1a4 apU(PMETUYCCKUM
criocobom).

Auaredpanuyeckue BBIPasKeHHU S (mpeoOpa3oBaHue
areOpanyecKux BhIPAKEHUH, JOIYCTUMbIE 3HAYCHHUS).
@®yHKuMU (IIOCTPOEHHME, CBOWCTBA M3YUYEHHBIX (DYHKLMIA;
rpaduyeckoe pelieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTh NOHATHSIMH: MHOKECTBO, [TI0OJIMHOKECTBO,
olepalyy HaJl MHOXKECTBAaMH; MCI0JIb30BaTh rpaduiyeckoe
IIPEJICTaBICHUE MHOXECTB JJIs1 OITMCAHUS PEAJIbHBIX ITPOLIECCOB
USBJICHUH, TP PEeILIEHUHU 3ajay U3 IPYTuX y4eOHbIX
IIPEIMETOB.

AKTyaJII/ISI/IPOBaTb TCPMHUHOJIOIHI0 U OCHOBHBIEC I[eﬁCTBHH,
CBA3AHHBIC ¢ YUC/IAMHU: HATYPAJIbHOC YUCII0, IPOCTOC U
COCTaBHOC 4YHuCJa, ACIUMOCTb HATYPAJIIbHBIX YHUCCII,
MPU3HAKUACITIUMOCTH, LCJI0€ YUCII0, MOAYJIb YHCIIa,




OOBIKHOBEHHAs MJIECATUYHAS JpOOU, CTAaHAAPTHBIA BUA
qrcia, apupMeTHIeCKUIKBAIPATHBIN KOPEHb.

BeinotHATL [eificTBUSI, CPABHMBATHL M YNOPSA0YMBATH
YHUCJa, NPEJICTABIATh YHCIA Ha KOOPAMHATHOW MPSIMOM,
OKpYIUVIATh YHKCJIA; BBIMOJHATH TPHKHIKY H OLEHKY
pe3yJibTaTa BEIYMCIEHUMN.

PemaTth TekcToBbIE 321a4H apU(PMETHIECKUM CIIOCOOOM.
Pemath npakTH4eckue 3a1a4u, COJAEpKaIlINue MPOLEHTHI,
JIOJIM,YaCTH, BBIPAXKAIOLIME 3aBUCUMOCTH: CKOPOCTh —
BpeMsi — PACCTOSIHHE, LIeHA — KOJIMYECTBO — CTOUMOCTb,
00bEMPa0OTHI — BpeMsi — IPOU3BOIUTEIBHOCTD TPY/A.
Pazouparnb peanbHbIe YKU3HEHHbIE CUTYyaluH,
¢opmysMpoBaTh UX Ha fA3bIKE MaTEMaTUK{, HAXOAUTH
peuieHue, MIPUMEHSA MaTEeMaTUYECKHUI anmnapar,
HHTEePIPETHPOBATH PE3YyJIbTAT

OnepupoBaTh NOHATHSIMM: CTEIIEHb C LIEJIBIM IOKa3aTeseM,
apu(meTnyecKkuil KBaJpaTHbIH KOPEHb, MHOTOUIEH,

asireOpanydeckast IpoOb, TOXKJIECTBO.

BbINOJIHATL OCHOBHBIE JEHCTBMSA: BBIIOJHATH PAacUEThI IO
dbopmynam, mpeoOpa3oBbIBATH IIENbIE, TPOOHO-PAIIMOHATEHEIE
BBID@KEHUSI U BBIPAXEHUS C KOPHIMM, pEaTU30BHIBAThH
pa3ioKeHHe MHOTOWICHAa Ha MHOXXUTEIH, B TOM YHUCIE C
UCMOJIb30BaHUEM (OPMYJT Pa3HOCTU KBAJIpaToB M KBajpaTa
CYMMBI U Pa3HOCTH (C OMOPOH Ha CIPaBOYHYIO HH(OPMALINIO);
HaXOJUTh JOMYCTHMbIE 3HAU€HHs MEPEeMEHHBIX AJs JPOOHO-
pPalMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopenupoBath ¢ MOMOULIbI0 (POPMYJ peasbHbIE MPOLIECCH U
SIBTICHHUSL.

OnepupoBath NOHATHAMH: (yHKIUSA, Trpaduk QyHKIUH,
HYJIH byHKIHY, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA,
NPOMEXYTKH  BO3pacTaHus, yObIBaHUsS, HauOoibllee H
HaVMEHbIIIee 3HAYCHUS (PYHKIINH.

AHanu3upoOBaTh, CpPaBHUBATh, O00CYKIaThb  CBOMCTBa
byHKIUH,




CTPOMTH UX rpaUKH.

OnepupoBaTb NOHATHAMM: IpsMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ IPONOPLHUOHATIBHOCTh,  JUHEHHass  GyHKIUS,
KBaapaTtuyHas QpyHKIwms, mapadosa, runepooa.
Hcnonb3oBars rpaguku UL ONPEACIECHUS  CBOMCTB,
MPOIIECCOB U 3aBHCUMOCTEH, JUIsl pelIeHUs 3ajad U3 JIPYTux
y4eOHBIX NMPEAMETOB M PEabHOM KU3HU; MOJEJMPOBATH C
MOMOIIbIO TpaMKOB peasbHbIC MPOLECCHI U SBICHHUS.
Boipaxath ¢gopMyIaMu 3aBUCUMOCTH MEX]Ty BETUYHMHAMHU.

...KTII?




TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT' O KYPCA «'EOMETPUS» (I10 'OJAM OBYYEHUA)

7 KJIACC (He meHee 68 u)

HazBanue pazgena

OcHoBHOe coJepxxaHne

OcHoBHbIE BU/IbI 1eATEJIBLHOCTH 00y4al0INXCs

(TembI)
Kypca (4ucii0

4acoB)
IIpocreiimmue [Ipocreiimme reoMmeTpruuecKre 0ObEKThI: TOUKH, IPAMBIC, TyUH DopMyJMPOBATH OCHOBHEIE ITOHATHA U ONIPEECIICHUS.
reoMeTpuiecKue Y YIJIbl, MHOTOYTOJIbHUK, JIOMaHas. Pacno3naBaTth  M3y4yeHHBIE reoMeTpUYECKUE ¢burypsl,
(purypsi CMeXHbIE 1 BEPTUKAJIBHBIC YIJIbI. ompeleATh HX B3aUMHOE  PACIONOXKEHHE,  BBINOJIHATH
H MX CBOMCTBA. PaboTa ¢ npocTemMu yeprexamu. 4epTEX MO YCIOBHUIO 337a4y (C HCIOJIb30BAHUEM CMBICIIOBON
I/I3Mepe}me I/I3MepCHI/IC JIMHEWHBIX U YIJIOBBIX BEJIWYUH, BBIYHUCIICHUC OIIOPBI: HAaBOAAIIMEC BOIIPOCHL /W ajJiropurMa y‘-IC6HI:IX
reoMeTpHYeCcKHX OTPE3KOB U YIJIOB. JIEHACTBHI).
BeJIUYHH Ilepumerp u  TUIOIIAIB ¢uryp, COCTaBJICHHBIX IIpoBoauTh mpocTeiinme NOCTPOSHUS ¢ MOMOIIBIO UPKYJIS U
(14 9) u3 JIMHEUKH.

MMPpAMOYTOJIbHHUKOB. I/ISMCPHTL JIMHEHWHEBIC U YTJIOBBIC BEJIMUYMHBI TCOMETPUICCKUX U

IMPaKTUICCKUX 0OBEKTOB.

OnpezIeJme «Ha TJIa3» pasMeEpblL
MPOBOIUTH IPyOYIO OIIEHKY UX Pa3MepOB.
Pemartn 3aJa4d Ha BBIYUCJICHUEC JIMH OTPE3KOB U BCIIMYUH
YIJIOB.

Pemartn 3aJa4y Ha B3aMMHOE€ pPaCIOJIOKCHHUE T'COMETPHICCKUX
uryp.

I[poBoauTh Ki1accU(PUKALUIO YITIOB, BBIYUCIATD JTUHCHHBIC U
YTJIOBBIE BEJIMYHHBI, MPOBOAUTL HECJI0KHbIC H606XO,Z[I/IMLIG
JA0Ka3aTCJIbHbIC PACCYIK/ICHUS.

3HaKOMHUTHCS C UCTOPHEH pa3BUTHUSA reOMeTpPHH.

peaIbHbIX  OOBEKTOB,




TpeyroabHUKH IlonaTHE ©  paBHBIX  TPEYroJbHHUKAX u  neppuuHble | PacmosHaBaThb mapbl paBHBIX TPEYrOJIbHUKOB Ha TOTOBBIX
(22 4) NpPEACTABICHUS O PaBHBIX (KOHTPYSHTHBIX) ¢urypax. Tpu gyepTexax (C ykazaHHEM NPHU3HAKOB) MpPU HEOOXOAUMOCTH C
MIpU3HaKa paBEHCTBA TPEYTOJIbHUKOB. BH3YaJlbHOH OMOPOA.
[Ipu3Haku paBeHCTBa  MPSAMOYTOJBHBIX TPEyrojJbHUKOB. | BmiBoAMTBL  criencTaus (paBeHCTB COOTBETCTBYIOIIUX
CBOMCTBO MeAMaHbI MPSIMOYTOJIBLHOTO TPEYTOJIbHUKA. 3IIEMEHTOB) U3 PABEHCTB TPEYTOJIHHHUKOB.
PaBHOOEpeHHbIE U PABHOCTOPOHHUE TPEyTroabHUKH. [Ipru3Haku DopMyIHPOBATH OTIPENICJICHUSL: OCTPOYTOJIBHOTO,
U CBOMCTBA PaBHOOEIPEHHOTO TPEYTOJIbHUKA. TYNOYTOJIBHOTO, MIPSIMOYTOJIBHOT O, paBHOOEIPEHHOTO,
[TpoTtuB OonpIIel CTOPOHBI TPEYTOJIbHHUKA JICKUT OOJBIINN PaBHOCTOPOHHETO TpPEYTOJbHUKOB;  OMCCEKTPUCHI,  BBICOTEHI,
yTOIL. MEAUaHbl TPEYroJbHUKA; CEpEeAMHHOI0  TEPIEHAUKYIIpa
IIpocreiiline HepaBeHCTBa B TIeoMeTpuH.  FHepagencmgo | OTpe3Ka; MEpUMETpa TPEYTOJIbHUKA PU HEOOXOAUMOCTH C OTIOPOi
mpeyzonvHuka. Hepasencmeo nomamoii. Ha aJropUTM IpaBuia.
ITpssMoyroibHBII TpeyroapHUK ¢ yriioM B 30°. IlepBble MOHATHS O ®opMyaHpoOBaTh CBOIICTBA M MNPHU3HAKH PaBHOOEIPEHHOTO
JI0Ka3aTeJIbCTBAX B TEOMETPHUU. TPEyroJbHHKA.
CrpouMTh YepTekH, peliaTh 3aJa4d C IOMOILBI0 HAXOXKICHHS
PaBHBIX TPEYTOJIBHUKOB.
IpumensThL MIPU3HAKU paBeHCTBa MPSMOYTONBHBIX
TPEeYTroJbHUKOB B 33a4ax (C UCHOJIb30BAHUEM CMBICIIOBOM OTOPBHI:
HABOJAIINE BOMIPOCHI W/WIIH aNTOPUTMA YICOHBIXICHCTBHH).
Hcnoab3oBath 1udpoBble  pecypchl  AJA  MCCJEeI0BAHMA
CBOWCTB U3y4aeMbIX QUTYP.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHSI TEOMETPHHU.
IMapamieabHble ITapamnensHele npsMble, HX cBoWcTBa. Hakpect nexamue, | @opMyJMpoBaTh MNOHATHE  MAPAJUICNBHBIX  NPAMBIX,
npsiMbie, CyMmMa COOTBETCTBEHHBIE M OJHOCTOPOHHHE YIJbl (0Opa30BaHHBIE IMPU | HAXOAMTH MPAKTUYECKHE TPUMEPHI.
yIJ10B MepeceYeHNH apajIeNbHbIX IPAMBIX CEKYILEH). M3yuyaTh cBoiicTBa yIioB, OOpa30BaHHBIX IIPH IE€PECEUCHUH

TpeyroabHuka (14

)

IIpu3Hak nmapajienbHOCTH NPSMBIX YEPE3 PABEHCTBO PACCTOSIHUI
OT TOYEK OJTHOHM NpSMOMN A0 BTOPOU MPSIMOU.

CymMa yriioB TpeyroJbHHKa W MHOTOYTOJIbHUKA. BHEIIHNE yIiIbl
TpeyTroJIbHHUKA

NapajuleIbHbIX IPSAMbIX CEKYILEH

IIpoBoauts gokazaTeabcTBa. DOPMYIHPOBATH TeOpeMy

NapajyieIbHOCTH JBYX HPSAMBIX C IOMOILIBIO YTJI0B, 00pa30BaHHBIX

MIPU EPECEUEHNH ITUX HPAMBIX TPETHEH MPAMOH.

Be14ucjassTe CyMMy yIJIOB TPEYTOJIBHUKA 1 MHOTOYIOJIbHUKA.

Haxozme YHCIIOBBIC )51 6y1(BeHHI)Ie 3HA4YCHHUA YTJ0B
BreOMETPUYECKHX 33Jadax C WCMOJIb30BaHUEM

TEOPEM O CYMMEYIJIOB TPEYrOJIbHUKAa U MHOIOYT OJIbHUKA.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI TEOMETPHHU.




OKpyKHOCTBH
KPyT.
T'eomerpuueckue
MOCTPOEHHUS

(14 49)

OKpy>KHOCTH, XOpJBl ¥ IHAMETPHI, X cBoiicTBa. KacarempHas k
OKpYy>KHOCTH. OKpY>XKHOCTb, BOUcaHHasi B yrou. [louamue ol MT,
npumeHeHue 6  3adauax. buccekmpuca u  cepeOuHHblll
NEePREHOUKYIAP KAK 2e0MempUtecKue Mecma mouex.

OKpy»XHOCTb, ONKCAaHHAS OKOJIO TPEyroJibHHKa. Brucannas B

TPEYTOJNIBHUK OKPY>KHOCTb.
Ilpocmertiwue 3a0auu na nocmpoenue.

DopMyJIHPOBATH ONpeneaeHHsl: OKPY>KHOCTH, XOP/bI, THaMeTpa
U KacaTenpHOU K okpyxHOcTU. M3yuaTh UX CBOMCTBA, MPU3HAKY,
CTPOUTH YEPTEXKH.

HccaenoBarb, B TOM 4HCIE HCHOJB3YS LHU(POBBIE pecypchbl:
OKPY>KHOCTh, BOHCAHHYIO B yTOJd; LIEHTP OKPY>KHOCTH,

BIIMCAHHOU B YI'OJI; PABEHCTBO OTPE3KOB KAaCaTEIbHBIX
Hcnonvzoeamv memoo I'MT onn doxazamenbcmea meopem o
nepeceveHuu OGUCCEKMPUC V208 MPey2OTbHUKA U CepeOUHHbIX
NEPHEHOUKYISPO8 K CIMOPOHAM MPEY2OIbHUKA ¢ NOMOUBIO
I'MT.

OBJageBaTh MNOHATHAMH BIIMICAaHHOU u OIIMCAaHHOH
OKPYXKHOCTEHl  TPEYroJbHHKA, HAXOAMTb  LIEHTPHI 3TUX
OKPY>KHOCTEH C OIIOPOH HA aJrOPUTM MIPABUIIA.

Pemate OCHOBHBIE 3aJa4M Ha IOCTPOEHHE: yIia, PaBHOTO
JJAaHHOMY; CEpEAUHHOr0 IEPIEHANKYJIApa AAHHOIO OTPE3Ka;
OpsAMOM,  NPOXOASIIEH uepes JaHHYIO TOYKY U
MEPIICHNKYJISIPHON TaHHOW TPSIMOM; OWCCEKTPHCH TAHHOTO
yIia; TPEyrolbHUKOB 1O  PA3JMYHBIM  JJIEMEHTaM IpU
HEOOXOIUMOCTH C HAMPABIISIOIEH TOMOIIBIO.

3HAKOMHUTBHCS ¢ HCTOPUEH Pa3BUTHS T€OMETPUH.

IoBTOpEHMe,
00001IEHNE
3HAHMH

@)

IToBTOpeHue 1 000OIICHHE OCHOBHBIX IOHSATUH W METOJOB
Kypca 7 Kjacca.

Pemathb 3ajavYd Ha IMOBTOPCHHUE, WIJIIOCTPUPYIOHIUE CBA3U
MCKAY pa3jIMYHbIMHA 4YaCTAMU KypcCa.

..KTII?




8 KJIACC (ue menee 68 u)

Hassanmue pasaena
(TemMbI)Kypca
(4mci10 YacoB)

OcHoBHOe coJepxxaHne

OcHoBHbIE BU/IBI 1eATEJILHOCTH 00y4al0INXCs

YeTbIpEéXyroJbHUK
u

(12 1)

ITapamnenorpamm, ero npu3Haku U cBoiicTBa. YacTHbIE ciiydan
napauuieorpaMMoB  (TIpSIMOYTOJIBHHK,  POMO, KBajapar),

Wx npusnaku u coiicta. Tpanenus. PaBHOOOKas M mpsIMOYyTOITBHAS
Tpalenuu.
Yoeoenue meouanwi. Llenmpanvuas cummempus

H300paxkaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOIBHUKH
Pa3HBIX BUIOB U UX 3JIEMEHTBHI.

DopMyIHPOBATH ompeaeIeHus: napajuienorpamma,
OpsSIMOYTOJIbHUKA, poM0Oa, KBajapara, Tpamneuu, paBHOOOKOI
Tpareuuu, NpsiMOyroJbHOM TpaneuH.

Hcnonb3oBaTh NpU pelieHUH MPOCTEHIINX 3a4a4 IPU3HAKU U
CBONMCTBa:  MmapajieorpaMma, NpsSIMOYTOJbHUKa,  pomba,
KBaJ[paTa, Tpameluuy, PaBHOOOKOW Tpamneuuu, NpsSMOYroIbHON
Tparneuuu.

IIpuMeHATH METO yIBOCHHA MEIHAHBI TPEYTOJIBHUKA C ONTOPOi
Ha aJITOPUTM IIpaBuUIIA.

Hcenoab3oBaTh Lu(POBBIE PECYpPCHI IS UCCIEIOBAHUS CBOWCTB
U3y4aeMbIX QUTyp.

3HAKOMMTBCS C HCTOPUEN Pa3BHTHSI T€OMETPHH.




Teopema PaJjieca

TeopeMa Daneca u meopema 0 nponopyYUOHAIbHbIX OMPE3KAX.

IIpoBoANTH MOCTPOEHHS] C MOMOIIBIO IUPKYIS M JUHEUKH C

U TeopeMma o Cpenusist TMHUS TpeyroybHUKa. Tpanenus, e€ cpenHss JUHUS. WCTIONTB30BAaHUE  TEOPEMBI Qameca W TEOpEMBI 0
MPONOPUHOHAIBH IIponopyuonanvivie ompesxu, nocmpoetnue uemeépmoz0 | TPOMOPIIMOHATBHBIX OTpe3Kax, CTPOUTH YEeTBEPTHIN
BIX OTpe3Kax, NPONOPYUOHATILHO20 OMPE3KA. MIPOMOPLUOHAIBHBI  OTPE30K C ONOpPOM Ha  3pUTENIBHYIO
nox00HbIe Ceoticmea yenmpa macc 6 mpey2oibHuKe. HarJsIJHOCTb.
TPEYroabHUKHU Ilooobnvie  mpey20bHUKU. Tpu npUsHaKa nooodus | HaxoauThb TOJO0OHBIE TPEYroJbHHKH HA TOTOBBIX YEPTEKAX C
(15 49) mpey20abHuKos. lIpakTuieckoe NpuMEeHEHUE. yKa3aHWeM COOTBETCTBYIOIIMX MPH3HAKOB IMOAOOWS  TIpH
HEO0OXOUMOCTH C BU3YAIBHOI OMIOPOH.
Pemats 3amaum Ha MOJOOHBIE TPEYTOJNBHUKKA C TMOMOIIBIO
CaMOCTOSITETIBHOTO  IOCTPOCHHSA UYEPTEXKEH MW HaXO0XKIEHUS
MOT00HBIX TPEYTOJIHHUKOB pu HEO0OXOIMMOCTH c
HaIpaBJsIOLIEH TOMOUIBIO.
IIpoBomnTL AOKaA3aTEJBCTBA C HCIOJH30BAaHHUEM IPU3HAKOB
noJo0HusT HECIOXKHBIX T'€OMETPHYECKHX 3ajad C ONOpOod Ha
QITOPUTM YUYCOHBIX TCHCTBUI.
IIpumeHATH NOTyYEeHHBIE 3HAHUS NPH PEIIEHUH T€OMETPUIECKUX
U TPaKTHYECKHX 3a/Jad MPHU HEOOXOJUMOCTH C HAmpaBISIOMICH
MIOMOIIIBIO.
3HAKOMMTBCSA ¢ HCTOPHEH Pa3BUTHs TEOMETPHH.
Ilnomanb. [onsiTre 06 00IIEH TEOPUH TUIOIAIH. OBnageBaTh MNEePBUYHBIMHU TPeEACTABJIEHUSIMHA 00 0O0mIei
Haxoxnenue @opMynbsl  AnA  IUIOMAAM  TPEYroJbHUKA, IapajulesIorpaMMa. | TEOopWH Iuiomiany (Mepsl), (pOpMyJMpoBaTh CBOMCTBA IJIOMIA/IH,
iomanei Ommuowenue niowadeu mpeyeoibHUKO8 ¢ 0OWUM OCHOB8AHUEM UAY| BBIICHITH UX HATJISIHBINA CMBICII.
TPeYroJibHUKOB obweti 6b1ICOMOI. [IpumensTs (dhopmybl TIoHIaan napasuiesorpamma,
W MHOTOYTOJBHBIX | Bwiuucnenue niowaoeti clodjicHulx Queyp uepes3 pasdouenue na uacmu| TPEyroibHHKA, Tpamelmud C  OMNOpOM Ha  CHPaBOYHYIO
¢uryp. Illnomagn u 0oocmpoerue. MH(OPMAIHIO.
NMo00HBIX (pUTyp [Tnomaau Guryp Ha KIeTyaroit Oymare. IIpuMeHsATH (hopmybl IIomaau BBIITYKJIOTO

(14 49)

[Mnomann mnomoOHBIX Quryp. Beraucienne mmomazaei. 3amaunm ¢
MPAKTHYECKUM COJIEpKaHUEM. PelieHue 3a0ay ¢ nOMOublo mMemood
B8CNOMO2AMENILHOU NIOUAOU.

YeThIPEXYTOJbHUKA Yepe3 JWAroHadl W yroil MEXJIy HHMH C
OTIOpO¥ Ha CIPaBOYHYIO HH(OpPMAIIHIO.

Haxoauth momany ¢uryp, m300pakEHHBIX Ha KIETYATOH
Oymare, MCIIOJIL30BATh pa30OUeHNE HA YaCTH U JIOCTPOCHUE.
Pa3oupath npuMepbl HCIIOIB30BAHUS BCIOMOTATEIBHOM
TUTOIIA/IH JIJISL PEILICHHs] TEOMETPUIECKUX 3aj1ad.
Haxomuth 1wiomagd momoOHbIX — duryp ¢
CIpaBOYHYIO HH(OPMALIHUIO.

BuIuucasTh mionaay pa3iuaHbIX MHOTOYTOJIBHBIX (GHUTYD.
PemaTh 3agaum Ha IUIOMIA/H C IPAKTUIECKUM COZIEPIKAHHEM
OCJIe COBMECTHOTO aHAJTN3a.

onopo  Ha




Teopema Teopema Iludaropa, e€ nokazarenbctBo u npuMeHenue. ObpaTtHas | dopmynupoBaTh Teopemy Iludaropa, mcmoab3oBaTh e€ B
IIudaropa u teopema [Iudaropa. MPAKTUYECKUX BBIUYACIICHUAX.
Hayajia OmnpeneneHue TpPUrOHOMETpUYecKUX (yHkuuil ocTporo yria, | Brnagers MOHATHAMH TPHUTOHOMETPUYECKHX (QYHKIMH OCTPOTO
TPUTOHOMETPUH TPUTOHOMETPUYIECKHE COOTHOILIEHUS B [IPAMOYTOJIBHOM | yIJIa, MPOBEPSITh X KOPPEKTHOCTD.
(10 9) TpeyroiasHuke. OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO. BoiBoauTh TPUTOHOMETPUYECKHE COOTHOILIECHUS B
CootHomeHus MEXIy CTOpOHaMHU B IPSIMOYTOJIBHBIX | TPAMOYIOJIBHOM TPEYTOJIBHUKE C ONOPOH HA CIPaBOYHYIO
TpEyrojbHHUKax ¢ yriamu B 45° u 45° 30° u 60°. HHPOPMALIHUIO.
HccnenoBarts COOTHOIIEHHUS MEXIy  CTOpPOHaMH B
MIPSIMOYTOJIBHBIX TPEYroJbHUKAX ¢ yriaaMu B 45° u 45°; 30° u 60°
C HAIIPABJISIIOIIEH TOMOILBIO.
Hcnoab3zoBath  (GopMynbl  MPHUBEICHHS U OCHOBHOE
TPUTOHOMETPUYECKOE TOMKAECTBO JIIsI HAXOXKICHUS
COOTHOUIEHUHMEXK LY TPUTOHOMETPHYECKUMH  (YHKIUSMU
Pa3IMYHBIX OCTPHIX YIJIOB C ONOpPOH Ha CIPaBOYHYIO
UHQOPMAIHIO.
IIpuMeHATh TNOIYYCHHBIE 3HAHAA W YMEHHS IpPH PEIICHUH
MPaKTHYECKUX 3amad (mpd HEOOXOAWMOCTH C OMNOpOHd Ha
ANTOPUTM TIPaBUIIA).
3HAKOMUTBHCS ¢ HCTOPHEN Pa3BUTHS FEOMETPHH.
Yrael B BrucanHsle M HEHTPAJIBHBIE YIUIBI, YTOJI MEXKIAY KacaTeJIbHOW U DopMyJIHPOBATE OCHOBHBIE OIPEICIICHUS, CBS3aHHBIE C
OKPYKHOCTH. XOPJOH. yIilaMd B KpyTe (BIMCAHHBIN YTOJI, IICHTPATBHBIA yTOI).
Bnucannsie Yribl MeXy XOpAaMy U CEKYLIUMU. HaxoauTh BNHCaHHBIE YITIBI, ONUPAIOIIMECST HA OJHY AYTY,
W ONUCAHHBbIC BrucaHHbBIe ¥ ONUCaHHBIE YETBIPEXYTONBHUKH, UX MPU3HAKU U BBIYHUCJISATH YTIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIaX,
YeThIPeXyrojibHUK | cBoiictBa. IIpumeHeHue 3TUX  CBOMCTB  NpPU  PEIICHUHM | TEOPEMBbI O BIMCAHHOM YETHIPEXYTOIBHUKE, TEOPEMBI O
H. TeOMEeTPHUYECKUX 3ajau. LEHTPAJLHOM yTIjie NpU HEOOXOAMMOCTH C BHU3YalIbHOU
KacarenbHble BzaumHoe pacnonoxeHnue JIIBYX  OKpPY>KHOCTEH. Kacanue | omopoii.
K OKPY>KHOCTH. OKPY’KHOCTEH. HccaenoBath, B TOM YHCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB,
Kacanmue BIHCAHHBIC U ONHCAaHHBIE YETBIPEXYTONBHUKH, BBIBOAUTD UX
OKpY:KHOCTeil CBOICTBa M NPU3HAKH [1OCJIE COBMECTHOIO aHAIIN3A.
(13 4) Hcnosb3oBaTh 3TH CBOWCTBA W IPU3HAKU NPHU PELICHHUH
3a]1a4.
IToBTOpEHME, IToBTOpEHNE OCHOBHBIX MOHATHHA W METOAOB KypcoB 7 u 8 Pemate 3a7a4M Ha NMOBTOpPEHME, WIUIIOCTPUPYIOIIUE CBA3U
00001menne KJIaCCOB, 0000IIEHNE 3HAHWIA. MEXIy pa3INYHbIMU YacTsAMH Kypca.
3HAHUI

CRY
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9 KJIACC (He MeHee 68 u)

Ha3Banue pa3nesa
(TeMBI)Kypca
(4mci10 YacoB)

OcHoBHOe coJepxxaHne

OcHoBHbIE BU/IBI 1eATEJILHOCTH 00yYal0IuXcs

Tpuronomerpus. Omnpenenenue TpuroHomerpuuecknx (yHkmouid yriaoB ot 0° 1o D opMyJIMPOBATH omnpeaeeHust TPUTOHOMETPHUECKUX
Teopembl 180°. KocuHyc ®M cHHYC HOpsSMOro W Tymoro yria. Teopema (GYHKIMH TYNBIX W TPSMBIX YIJIOB C BH3YaJbHOW OMOPOH.
KOCHHYCOB H KocuHycoB. (O000OmEHHas) TeopeMa CHHYCOB (C paanycoM ®opMyIHpoBaTh TEOPEMY KOCHHYCOB M TEOpPEMY CHHYCOB (C
CHHYCOB. ONKMCAaHHOW OKPY)KHOCTH). HaxoxJieHHe IJIMH CTOPOH U BEIINYHMH paauycoM OMHCAHHON OKPYXHOCTH).
Pemenne YTJIOB TPEYTOJIbHUKOB. Pemath TpEyroinbHUKH C ONOpPOW Ha alNrOpuTM Y4YeOHBIX
TPeyroJbHUKOB dopmyna TIOLIAgM TPEYTrojJbHHKA 4Yepe3 ABE CTOPOHBI M YIoJl JOercTBUilL.
(16 9) Mexay HUMH. DopMyla MIoMmagy 4eThIPEXYTONbHUKA Yepe3 ero Pemrate mpakTHyecKkue 3aa4n, CBOASIINECH K HAXO0MK/IEHHIO
JUATOHAIIN M YTOJl MKy HUMH. Pa3/MYHbIX 31€MEHTOB TPeyroJlbHUKA.
[TpakTHuecKoe NPUMEHEHHE TIOKa3aHHBIX TEOPEM.
IIpeodpa3oBanne Ionamue o npeobpazoséanuu nooodus. CoomeemcmeeHHbvle OcBaunBaTthb NOHATHE npeoOpa3oBaHUs noo0us..
noxoous. anemenmyl noOOOHBIX huyp. HccaenoBaTs OTHOIIEHHWE JUHEWHBIX 3JIEMEHTOB (QUTYp TpU
Metpuyeckue Teopema o0 npoussedeHuu OmMpesKo8 Xopo, meopema o npeoOpa3oBaHUU OA00USI.
COOTHOIIIEHHS B npousse0eHuy OMpe3Ko8 CeKywux, meopema o Keaopame Haxoauts TpUMepHI 110300Hst B OKpy Aot
OKPY:KHOCTH KacamenvHou. IIpumenenue @ peuleHuu 2eomempuieckux 3a0ay. JCHCTBHUTETBHOCTIL
(104) Bovieooume mempuueckue cOOmMHOWEHUS MeEXHCOY OMPe3KAMU

XOpO, CeKyWuUx U KacamenbHblX ¢ UCNOIb308AHUEM 6NUCAHHBIX
Yeno8 u NOOOOHBIX MPeY20TIbHUKOS.

Pewamp 2eomempuueckue 3adauu u 3a0ayu U3 pearbHOU
JHCU3HU C UCNONIL308AHUEM NOOOOHBIX MPEY2O0NLHUKOS.




BexTops! OmnpeneneHue BEKTOPOB, CIIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOPHl Kak  HaIpaBIIEHHBIE  OTPE3KH,
(12 u) YMHOXEHHE BEKTOPA Ha YUCIIO. HccIe10BaTh TeOMETPHUECKHi (TepeMelieHre) U GU3NUECKUA
DuU3HYECKU 1 TEOMETPUIECKUN CMBICT BEKTOPOB. (cuma) cMBICTIBI BEKTOPOB € OTIOPOi Ha BOMPOCHBIN IJIaH.
Pa3noxeHne BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM. 3HaTh ompegeJeHMsi CyMMbl M Pa3’HOCTH  BEKTODOB,
Koopaunatsl BekTopa. YMHOXXEHHSI BEKTOPa Ha YHCII0, HCCAeJ0BATh T€OMETPUIECKUI
CkassipHOE NIPOU3BEACHUE BEKTOPOB, €r0 INPUMEHEHHE IS 1 (PU3HYECKHUH CMBICIIBI 3TUX OIEPALMH.
HaXO0XICHUS JJIVH U YTJIOB. Pematb reomerpruieckye 3a1a4y ¢ HCIOIb30BAHNEM BEKTOPOB.
Pemenue 3agau ¢ HOMOLIBIO BEKTOPOB. PackjiagpiBaTh BEKTOp IO ABYM HEKOJJIMHEAPHBIM BEKTOPAM.
IIpuMmeHeHnEe BEKTOPOB AJS PEIIEHUS 3a1a4 KHHEMAaTHKH U Hcnonb3oBaTh  CKaISIpHOE  IPOW3BEJIEHUE  BEKTOPOB,
MEXaHHUKH. BBIBOJUTH €TI0 OCHOBHBIE CBOHCTBA.
BbruucasaTh cymMMy, pasHOCTh M CKaJSIPHOE NPOU3BEACHUE
BEKTOPOB B KOOPJMHATAX.
IIpuMeHSITh CKAJSIPHOE MPOU3BEACHHUE AJISI HAXOXKICHHS
JUIMH U YTJIOB.
JexkapToBbI JlexapTOBBI KOOPAMHATHI TOUEK Ha IIOCKOCTH. OcBauBaTh NOHSITHE NPSIMOYTOJIBHOM CUCTEMBI KOOPIUHAT,
Koopaunatsl Ha Ypasnenue npamoii. JEKapTOBBIX KOOPAMHAT TOUKH.
IVIOCKOCTH YrioBoit ko3 (UIUEHT, TaHTEHC yria HccaenoBath ypaBHEHUE NPAMON U OKPYKHOCTHU C ONOPOM Ha
9y HaKJIOHA, apajuleIbHble U NEPIIEHANKYIISIPHbIE IPSIMBIE. BOTIPOCHBIH IJIaH.

YpaBHEHHE OKPYKHOCTH.

Haxoxxnenne xoopauHat TOYEK

NepEeCceyeHNs] OKPYKHOCTU U TPSMOH.

MeTto KOOpAMHAT TIPU PEIIEHUH T€OMETPHUUECKUX 3a/1ad.
Hcnonp3oBaHne MeTOJa KOOPIMHAT B IPAKTUUECKUX 3a/1a4ax

Haxoauts neHTp 1 paanyc oKpy>KHOCTH 110 €€ ypaBHEHHIO.
PemiaTh 3a1a4u Ha HAXOXKICHUE TOYEK EPECEUCHHUS TPSIMBIX
¥ OKpPY’>KHOCTEH C MMOMOIIBIO METO/1a KOOPJINHAT.
Hcnonb3oBaTh CBOWCTBA YIIIOBOTO KOA(PQUIMEHTA MPIMOMA
IpU peIleHUH 3aAad, I ONpPEIeNIeHHS pPaCIHOI0KEHHS
IIPSIMOA.

IIpuMeHsI T KOOPAMHATHI IPH PEIIEHUH F€OMETPHUYECKUX U
MPAaKTUYECKUX 3a/4ad, Al IOCTPOCHHS MAaTeMaTH4ecKuX
MOJIeNIel peabHBIX 3a71ad («METOJ] KOOPAMHAT ).
[oab30oBaTbesi  [UII  TOCTPOCHUS U HCCIENOBaHUN
IU(pPOBBIMH PECYPCaMHU.

3HAKOMMTBHCA ¢ UCTOPUEH Pa3BUTHS TEOMETPHUH




IIpaBuibHbIE
MHOTI'0yT0J1IbHUKH.
Jlauna
OKPYKHOCTH H
IUIOLA/Ib KPYTa.

[IpaBubHBIE MHOTOYTOJBHUKH, BBHIUMCIECHHE HX 3JIEMEHTOB. UHCIIO
T U JJIMHA OKPYXKHOCTH. JITMHA AyTU OKPYKHOCTU. PajguanHas Mepa
yria.

[Tnomaap Kpyra M €ro D3JEMEHTOB (CeKTopa M CErMEHTa).
Brrancnenne mnomaneit Gpuryp, BKIFOYAIOMINX SIEMEHTBI KpyTa.

D opMyJIMPOBATH olpesieNieHne
MHOTOYTOJIbHHKOB, HAXOAUTh FX 3JIEMEHTEHI.
IHoab30BaTHCA MOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM C
[IOMOIIBI0 TPABWJIBHBIX ~ MHOTOYTOJIGHUKOB,  ONpeesTh
YHCIIO 7T, JUIMHY OYTH U palaHHyI0 MEpy yria o oopasiy.

IMpaBUIIbHBIX

Beruunciienue ITpoBoauThL MEpexoA OT paJuaHHOW MeEpHI yria K rpajlyCHOUH
nJomanei Hao00pOT M0 BU3yaJIHHON OIOpe.
8y OnpeaensTh MIOMAbL KPYTa.
BoiBoauTH (popMYyJIbI (B TPaTyCHOM U palaHHON Mepe) st
JUIMH OYT, ILIOIIAJEH CEKTOPOB M CErMEHTOB C ONOpPOM Ha
BOIIPOCHBIH ILJIAH.
Borluncaate miomaan  QUTYp, BKIIOYAIOMIMX  DJIEMEHTHI
OKPY>KHOCTH (KpyTa) ¢ OTIOpoii Ha CIIPaBOYHYI0 HH()OPMAIIHIO.
HaxoauTs 1iomaam B 3a1a4ax peaibHOU KU3HU.
JBu:kenn Touamue o 0gudiceHUU NIOCKOCMU. Pa3oupare npuMepsl, WUTIOCTPUPYIONIUE TOHATHS JABHXKEHUS,
| Tapannenvusiii neperoc, nosopom u cummempus. Ocu u yenmpul LIEHTPOB U OCEH CUMMETPHH.
TIOCKOCT CUMMEMPUU. @®opMyaMpoOBaTh ONpEAeTeHHUs MapaljIeIbHOTO  IepeHoca,
(6 4) Ilpocmetiuue npumenenus 6 peutenuu 3a0au. IIOBOPOTa H OCEBOM CHMMETPUU C BHU3YAIbHOW OIOPOH.

HaxoanTh HEOABIKHBIE TOUKH 110 00pas3ILy.

HaxoauTh HEHTPH M OCH CHMMETpUil mpocTedmmux ¢uryp mo
oOpasiry.

Ilpumenams napannenvhvill nepeHoc U CUMMEMPUIO
peuleHulY 2eoMempuieckux 3a0ay (pazoupams npumepbl).
Hcnonvzoeams 01 nocmpoenus U UCCIeO08aHULL YUPDposvie

pecypcbl.

npu




IToBTOpEHUE,
00001EeHneE,
cUcTeMaTU3anus
3HaHUM(7 4)

[ToBTOpEHHE OCHOBHBIX TOHSITHH W METOAOB KypcoB 7—9
KJIACCOB, 0000IIEHIE 1 CHCTEMATU3AIHS 3HAHUIA.
IIpocreiiine reomMeTpuyYecKUe burypet ©m u©x
W3mepeHne reoMeTpUYECKUX BETUYHH.

TpeyrosbHUKH.

[TapannensHble U NEPIEHANKYIISPHBIE TIPSMBIE.
OKpyXHOCTb U Kpyr. l'eomerpuueckue MOCTPOCHHUS.
YTIasl B OKPY>KHOCTH. Brucannsie  u OTIMCaHHBIC
OKPY>KHOCTH MHOTOYTOJIbHUKOB.

[IpsimMast U OKPY>KHOCTb.
YeThIpEXYrOJIbHUKH.
YETBIPEXYTOJIbHUKH.
Teopema [Iudaropa n Hawana rpuroHoMeTpun. Pemmenue o0mmx
TPEYIrOJIBbHUKOB.

[IpaBubHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanus mrockoctu. Jpmxenus. [logodbue. CummeTpus.
[Tnomane. Beraucnenue miomasneit. [Lnomamamu mogo0HbIX GUryp.
JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH.

CBOMCTBA.

Bnucannbsie n OITMCAaHHBIC

BekTopsb! Ha IIJIOCKOCTH.

OnepupoBath NOHATHUAMHU: QUTypa, TOUKA, MpsiMast, yro,
MHOTOYTOJIbHUK, — PaBHOOEAPECHHBIN U  paBHOCTOPOHHUI
TPEyroJbHUKH, MPAMOYIOJIBHBIH  TPEYrojibHHUK,  MeEAHaHa,
OMCCeKTpUCa M BBICOTA TPEYTONbHUKA, MapajulelorpaMm,
pPOMO, TIPSAMOYTOJIBHHK, KBaApaT, Tpareuus; OKpy>KHOCTb,
KacaTeJIbHAas; PABEHCTBO U 1Mopodue Quryp, TpeyrojbHHUKOB;
MapajuIeIbHOCTh W MEPHEHAUKYJISIPHOCTh  IPSMBIX, YTOJI
MEXIy HpPSAMBIMH, CHMMETPUS  OTHOCHUTEIBHO  TOYKH U
MpsIMOM; NJIMHA, PACCTOSHHUE, BEIWYMHA YIWa, IJIOLIa/b,
EPUMETD.

Hcnoab3oBats  ¢GopMyJibl: nepuMeTpa U IUIOUIaau
MHOT'OYT'OJIbBHUKOB, JIMHBI OKPYKHOCTH U IJIOIIaAW KpyTa,
00BbEMa NPSIMOYTOJIBLHOTO Napaeenunesa.

OnepupoBatb  NOHATHUIMM: MIPSIMOYTOJIbHAS cucrema
KOOpAMHAT, BEKTOP; MCHOJb30BATb  3THU  MOHATHS IJIS
MIPECTaBICHUS JaHHBIX W PELICHMs 3a/Jad, B TOM UYHUCIE U3
JIpyTuX y4eOHBIX TPEIMETOB.

Pemiate 3agauMm Ha [OBTOpEHHE

OCHOBHBIX  IOHSTHH,

WUTIOCTPALIMIO CBS3EM MEXIY pa3iu4HBIMU YacTsIMHU Kypca.
BoiOMpaTh MeTOJ I PEIICHUS 3a/1a4u.
Pemath 3aga4y U3 IOBCEJHEBHON KU3HU.

...KTII?




TEMATHUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA «BEPOSATHOCTb U CTATUCTUKA»(ITIO 'OJAM

OBYYEHUA)

7 KJIACC (ue menee 34 1)

Ha3Banue pa3neia

OcHoBHOe coJepxxaHne

XapakTepHuCTHKA NeATeJbHOCTH 00y4aloluXcs

HawunbGomnbliee 1 HauMeHbIlIee 3HAYSHUS YUCIIOBOTO Ha60pa.Pa3Max.

(TembI)(4MCI0
4acoB)
IIpeacraBienue IIpeacraBnenue naHHblX B Tabnuuax. [Ipakruueckue BoluncieHus | OcBamBaTh Ha 0a30BOM YPOBHE CHOCOOBI TIPEICTABIICHUS
JAHHBIX 10 TaOJINYHBIM JaHHBIM. M3BreueHne MUHTEpIpeTalys TaOMUYHBIX | CTATHCTHMYECKUX JAHHBIX U YUCIOBBIX MACCHBOB C MOMOIIBIO
(7 9) naHHbeix. [lpakTuueckas pabota TaOJMIl ¥ AUarpaMM C UCTIONB30BAHUEM aKTYallbHBIX U BAXKHBIX
«Tabmuup». TAHHBIX (HIeMorpaduveckne TaHHbIE, MIPOU3BOJICTBO
I'paduueckoe mpexncTaBieHWE MAaHHBIX B BUAEC KPYIOBBIX, | MPOMBIIUIGHHOW H  CEILCKOXO3SWCTBEHHOW  TPOIYKIIWH,
CTOJIOMKOBBIX (CTONOYATHIX) nauarpaMM. YUTeHWe M TOCTPOCHHE | OOIIECTBEHHBIC M MPUPOIHBIC SIBICHIS).
muarpamm. [Ipumepsr gemMorpaduieckux Auarpamm. H3yuaTs Meroabl paboThl ¢ TaOMMYHBIMH U TpaduIecKUMHU
IIpakTuueckas pabora «Juarpammsiy. MIPEICTABICHUSIMHA JAHHBIX C TIOMOLIBIO IM(POBBIX PECYPCOB B
XO07Ie MPAaKTUIECKUX PadOT (C HAMPABIISIOMICH MOMOIIBIO).
OnucarenbHast Yucnossle Habopbl. CpenHee apudmernyeckoe. Meanana OcBauBaTh Ha 0a30BOM yYpPOBHe NMOHSATHS: YHCIOBOU HAOOD,
CTATUCTHKA 4yKrcIoBOro Habopa. YcroitunBocTh Meauanbl.[IpakTudyeckas pabota | Mepa LEHTpaTbHOW TEHICHIMH (Mepa IIeHTpa), B TOM YHCIe
(84) «CpenHue 3HaUEHUSY. cpeaHee apuMEeTHIECKOe, MEHaHa.

OnucpIBaTh CTATHCTHYECKHE JAHHBIE C TIOMOIIBIO CPEIHETO
apupMeTHYecKoro W MeAWaHbl.  Pemath  3amaum  (c
UCIOJIb30BAaHUEM 3PUTEIBHON HATJISHOCTH W/WUJIH BEepOATbHOM
OTIOPHI)

H3yyaTh cBoiicTBa CcpegHHMX, B TOM YHCJIE€ C IOMOLIBIO
uu(pPOBBIX PpECYpCoB, B XOJ€ INPaKTHYECKHX paboT, (c
HaNpaBJIAIOLIeH TOMOLIBIO).

OcBanBaTh Ha 0a30BOM YpPOBHe NMOHSATHS: HauOOJIbIIEE U
HanMEHbIIee 3HAYCHHUS YMCIOBOTO MacCHBa, pa3Max.

Pemath 3amaum Ha BBIOOp croco0a ONMMCAHUS MAHHBIX B
COOTBETCTBUU C HpHpOHOﬁ JaHHBbIX W OCSIAMU UCCICAOBAHUS C
HaIIpaBJIOLIEH TOMOIIBIO.




Cayuaiinas
H3MEHYUBOCTH(6 1)

Cnyyatinas uzmenyugocms (npumepst). Yacmoma 3uauenuii 8
Mmaccuse oannvix. I pynnupoexa. I'ucmozpammul.
Ipaxmuueckas paboma « Cnyuainas usmMeH4U80CmMb ».

Oceauseamp nOHAMUA: YACMOMA 3HAYEHU 8 MACCUBE OAHHDIX,
SPYRNUPOBKA OAHHBIX, 2UCTOSPAMMA.

Cmpoums cucmozpammuvl no 06paszyy

Ocsaueampv cpaguueckue npeoCmMAagIeHUss PA3HbIX U008
CIYHAUHOU  UBMEHYUBOCMU, 6 MOM UUCle ¢ NOMOWbIO
yugposvIx pecypcos, 8 xo0e NPAKMuUYecKou pabomai.

BBenenue B
Teopuio rpagos(4

)

Ipag, sepuwuna, peopo. Illpedcmasnenue 3adauu c nomowwvio epagha.
Cmenenv (ganenmuocms) eepuiunvl. Hucio pébep u cymmapuas
cmenenv gepuwiun. Llenv u yuxn. Ilymo 6 epage. [Ipeocmasnenue o
cesaznocmu epagpa. Ob6x00 epagha (stnepos nymwv). l[Ipedcmasienue
00 OpUEHMUPOBAHHBIX 2PAaXx.

Ocsaueamp nonsamus: zpag, eepuwuna epagha, pebpozpadgha,
cmenens (6aNeHMHOCb epuiuHbl), Yyensv u yuri. Oceausams
ROHAmMUA: nNymos 6 2page, 3i1epos nymv,00x00 epagha,
OpUEHMUPOBAHHBIIL 2pa.

Obcyrncoams peuwienue 3a0auu Ha HNOUCK CYMMbl CHieneHetl
8epuun epaga, Ha Nouck ooxooa epagha, Ha nNouck nymei
OPUEHMUPOBAHHBIX 2paghax ¢ HANPABIAIOUel NOMOUBIO.
Ocsaueamsv cnocodvl npedcmasienus 3a0a4 u3 Kypca aneedop
bl, ceOMempul, Meopuu 6eposMHOCHel, Opyaux

npeomemos ¢ nomowpio  epagos  (Kapmei,  cxembl,
neKmpudeckue yenu, OyHKYUOHAIbHblE COOMBEMCMSUs) Ha
npumepax.

BeposiTHOCTB U
4acToTa
CJIy4aiiHOT 0
coObITUS

4

Cnyuaiinoii onbim u cayuaiinoe cobdvimue. Beposmuocms u
yacmoma cobvimusi. Poib Manoeeposimmvix u RpaKmudecku
00CcmosepHbIX cobbImuUll 8 npupode u ¢ obuecmee. Monema u
USPATLHASL KOCMb 8 MEOPUL 8ePOSIMHOCTIEL.

Ipaxmuueckas paboma « Yacmoma gvinadenus opiay.

Oceausamp NOHAMUA. CIYYAUHBIL ONLIM U CYYAUHOE
cobvimue, MAno0B8ePOSIMHOe U NPAKMULECKU 0OCTOBEPHOEe
cobvimue.

H3yuamb  3nauumocmv — MANOGEPOSIMHBIX — COOBIMULL 8
npupooe u obujecmee HaA BANCHLIX HpUMepax (asapuu,
Hecuacmmubvle cayuau, 3awuma nepCoHANbHOL
ungopmayuu, nepedaia OAHHbIX).

H3yuamb poav Knaccuueckux 6eposimHOCHHbIX MOOenel
(MOHema, uepanbHas KOCmy) 6 meopuu 6epPOoSIMHOCEN.
Habnwoams u uzyuwams vacmomy coobimuii 8 npoCcmulx
IKCHEepUMEHMAX, 8 MOM YUCLe ¢ NOMOWbIO YUPPOBbIX
Pecypcos, 8 xo0e npakmuieckoll pabomoi.




O000menue,
KOHTPOJIb
(ER))

IIpencrasnenue JTAHHBIX. OmnucarenpHas CTAaTUCTHKA.
BeposTHOCTH CiIy4aifHOTO COOBITHSL.

IloBTOPSIT  H3y4YeHHOE U  BBICTPAMBATh  CHCTEMY
3HaHUM.

Pemats 3apa4u Ha IpeCTAaBICHUE U ONIMCAHNE JAHHBIX C
[IOMOILBI0 M3YyYEHHBIX XapaKTEPUCTUK C HAIPABIAIOLICH
MTOMOIIBIO.

O6cy:xnaThb npuMepsbl CITy9JaifHBIX COOBITHIA,
MaJIOBEPOSATHBIX ¥ IPAKTUYECKH JOCTOBEPHBIX CIIyYalHBIX
COOBITHIA, MX POJIH B IPUPOJE U KU3HH YETIOBEKa

..KTII?




8 KJIACC (ue meHee 34 1)

Ha3ssanmue pasaena
(Tembl)
(umcii0 yacoB)

OcHoBHOe cofiep:kanue

XapakTepuCcTHKA JeATeJbHOCTH 00yYal0uXCs

IToBTOpPEHME KYypCca
7 knacca
(4w

[Ipencrarnenne JTAHHBIX. OnucarenbHas
CrnygaitHas n3aMeHunBOCTh. CpeHie 9rcIoBoro Habopa.
Crnyuaiiabie coObITHs. BepositHocTH 1 uacToThl. Kitaccuueckue
MOJICJIM TECOPUH BEPOSITHOCTEH: MOHETA M UTPAJIbHAS KOCTh.

CTaTUCTHKA.

IloBTOPATH H3y4YEeHHOE U BHICTPAMBATH CHCTEMY3HaHUH.
Pemate 3aga4u (110 BU3YaJIbHOM ONOpe) HANPEICTABICHUE U
OTIMCAHNE NAHHBIX C IOMOIBI0 H3YUECHHBIX XapaKTEPUCTHK.
Pemats 3agaum (0 BU3YaJIbLHOM 0OmIOpe) HA IPEICTaBICHUE
IPYyNIIUPOBAHHBIX  JAHHBIX U ONHCAaHHME  CIIydaiHOH
HW3MEHYUBOCTH.

Pemate 3agauyu (0 BU3YaJbHOH OINOpe) Ha ONpeAciiCHUuE
YacTOThl  CIy4alHBIX COOBITHH, OOCYXICHHE MPUMEPOB
CIly4allHBIX  COOBITHH, MaJOBEPOSTHBIX M  IPAaKTUYECKH
JOCTOBEPHBIX CIIyYalHBIX COOBITHI, MX POJM B NPUPOIE H
JKU3HU YEeJIOBEKa.

OnucareanHas
CTATHCTHKA.
PaccenBanme
JaHHBIX

49)

Omuxnonenus. /ucnepcust wucinogozo nadopa. Cmanoapmuoe
OMKJIOHeHUe YUCTI08020 HAbopa. Jluazpammpl pacceu8aHus.

Oceausamv  nonsmus:  oucnepcus U  CMAHOAPMHOE
OMKIOHEHUe, UCNOIb308AMb OMU  XAPAKMEPUCUKY  OJIsL
ONUCAHUS PACCEUBAHUSL OAHHDIX.

Yuacmeosams ¢ 06cysncoenuu zunomesvt 06omcymemeuu unu
HAAUYUY C8513U NO OUASDAMMAM PACCEUBAHUSL.

Cmpoums  Ouacpammvl  pacceusanusi no  UMEIoUUMCcs
OGHHBIM, 6 MOM Hucle C HOMOWbIO KOoMHublomepa (nocie
COBMECTHO20 AHANU3A).




Mmuo:xectBa(4 4)

MHosxecTBO, mOAMHOXeCcTBO. Ormepaluu Haj MHOKECTBAMHU:
o0beIMHEHUE, TIepeceueHue, nonoinHenue. CBOMCTBa onepauii Haj
MHOKECTBAMU: MEPEMECTUTEIHHOE, COYeTaTEILHOE,
pacrnpeaeauTeabH0e, BKIYCHHUS.

I'paduyeckoe npeacTaBICHHE MHOXKECTB.

OcBauBaThb NOHSITHS: MHO>XCCTBO, 2JICMCHT MHO>KCCTBA,
IIOJMHOXXECTBO.

BbInojanaTs onepanuu HaJ MHO>KECTBAMHU:
o0beauHeHHue, IepecedeHre, J0NoIHeHHe (TI0 00pasiy).
Hcnoan3oBarb CBOMCTBA: MEepEeMECTUTENbHOE,
coueTaTesabHOe,  PACIPEACIUTEIBHOE, BKIIOUCHUS (c

HCIIOJIb30BAHUEM BH3YalIbHOH OIOPHI).
Hcnonb3oBaTh rpaduveckoe MpecTaBICHHEe MHOXKECTB
MIPU OIUCAHUU PEATBHBIX MPOLIECCOB U SBJICHUH, IPU PEIICHUU

3ama4 W3 JPYTUX YYEeOHBIX TMPEIMETOB W KypcoB (C
UCIIOJIb30BaHUEM BU3YILHON OTMIOPBI).

BepositHOCTB
CJIy4YaiHOro
coObITHS
(64)

OneMeHTapHbIe COOBITHSL.

Cryuaiinbie COOBITHSL.

BnaronpusrtcTByIoniye 3eMeHTapHbIe COOBITHSI.

BeposiTHOCTH COOBITHIA.

OnbITel ¢ PaBHOBO3MOXXHBIMU DJIEMEHTapHBIMH COOBITHSIMH.
Crny4aiiHblii BEIOOD.

IIpaktuueckas padora « ONbITH ¢ paBHOBO3MOKHBIMU
3IIEMEHTAPHBIMH COOBITHSIMID.

OcBauBaThb Ha 0azoBoM YPOBHE NOHATHSA:
JJeMEeHTapHOe  COOBITHE,  CIIy4allHOe  COOBITHE  Kak
COBOKYNHOCTh  OJIaronpusTCTBYIOIINX 3JIEMEHTapHBIX

COOBITHIA, pABHOBO3MOXKHBIE 3JIEMEHTAPHBIE COOBITHSI.
Pematp 3a1auM Ha BBIYUCIIEHUE BEPOATHOCTEN COOBITHI
[0 BEPOSTHOCTSIM DJIEMEHTAPHBIX COOBITUH CITydaitHOTO
ombiTa (C HCIOJIB30BAHUEM 3PUTEIILHONW HATJISIIHOCTH
u/unu BepOaIbHOM OTIOPHI).

Pemath 3a1aum Ha BBIYUCIIEHUE BEPOSATHOCTEH COOBITHI

B ONBITAX C  PaBHOBO3MOXKHBIMH 3JIEMEHTaPHBIMH
COOBITHSIMH, B TOM YHCJIE C TOMOIIBIO KOMITbIOTEpa (c
HCIIOJIB30BAHUEM 3pI/ITeJ'II)HOI71 HarjiIsiAiHOCTHU I/I/I/I.HI/I

BepOAITLHOM OTIOPHI).

I[IpoBoauTh U M3y4YaTh OMBITHI C PaBHOBO3MOXKHBIMH
3JIEMEHTapHBIMH COOBITHSIMHU (C MCIIONIb30BAHUEM MOHET,
UTPaJTbHBIX KOCTEH, JIpyTUX MoJIeIIei)
B XOJ€ IMpaKTUYECKOH  paboThl (C WCIOIH30BAaHUEM
BU3YyaJIbHOHM OTIOPBI).




BBeaenne

B

Teopuio rpagos
49)

lepeso.

Csoticmsa depesa: eOUHCMBEHHOCHb NYMU,
Cywecmeosane GUCSUEl BEPUIUHBL, CB53b MedNCOy HUCTIOM
sepuiun u wuciom péoep. Ilpasuno ymnooicenus.

Ocseausamp nonsamus: oOepeso Kaxk zpag bOes yuxia,
sucauas eepuluHa (1ucm), 6emeb 0epesa, nyms & oepese,
Juamemp depesa.

H3yuames ceoiicmea Oepesa: cywecmeosanue eucsiell

Yuacmeosams 6 06cyscoenuu pewenus 3a0auu Ha NOUCK
u nepeuucienue nymeiu 6 Oepege, ONpeoeseHue Yucia
sepuun unu péoep 6 depege, 06x00 bUHAPHO20 Oepesa, 6

MOoM Yucie ¢ npumMereHuem npasuia YMHOMICEHUA.

BEPUIUHbL,  €OUHCIBEEHHOCb nymu  mexncoy — 08yms
BEPUIUHAMU, CE53b MENCOY HUCIOM GePUIUH U HUCIOM
pébep.

Cayuaiinbie
coOpITHS
8 4)

YVYMHOOMCEHUA

Ilpomuseononosicroe cobvimue. Huaepamma
Obveounenue u nepeceuenue  cobvimuti. Hecoemecmuoie
cobvimusi. @opmyna croxcenus eeposmuocmen. Illpasuno
8eposAmMHOCmell. Ycnosnas  eeposmmnocme.
Hezasucumvie cobvimus. IIpeocmasnenue CYHAUHO20
IKCNEPUMEHMA 6 8Ude 0epesd.

Diinepa.

Oceausamp  noHAmMUA:  63AUMHO  NPOMUBONONONHCHbIE
cobvimus, onepayuu Hao coObiMuAMU, 00beOUHEHUEe U
nepeceuenue cobvimutl, ouazpamma Jinepa (Diiiepa—
Benna), coemecmuvie u necoemecmmule coovimus.

H3yuame meopemvl 0 seposmuocmu 00beOUHeHUs. 08YX
cobvimuil (popmynvl Cr0HCEHUsL BEPOSIMHOCTEN).
Yuacmeosamo ¢ oocysycoenuu pewwenusn 3aoauu, ¢ mom
Yuycie meKCcmosvle 3a0a4u Ha OnpedeneHue 8eposimHocmet
00beOuHeHUs U nepecederus coOblmull ¢ NOMOWbBIO

6EPOSAMHOCIEL, YCIIOBHASL 8EPOAMHOCHb, He3A8UCUMbLE
CobLIMUSL Oepeso CYUALHO20 ONbIMA.

\H3yuame ceoiicmea (onpedenenus) He3a8UCUMBIX
coObImutl.
Yuacmeoeamv 6 oocyicoenuu peuwtenusn 3a0auu Ha

onpeoenenue U UCNOIb308AHUE HE3ABUCUMBIX COOLIMULL.
Yuacmeoeamv 6 oocyicoenuu peutenusn 3a0auu Ha
nouck gepossmHOocmel, 8 MOM 4Yucie  YCI08HbIX,
UCNOIb308AHUEM Oepesa CYHAUHO20 ONblmd.

Yucno6on  npAMou,  ouaspamm  Jirepa,  Gpopmynsl
CNIOJICEHUS BEPOANMHOCIEI.
Oceaueamp nOHAMUA: npauio VMHOJICCHUS

C




O0001IeHuE,
KOHTPOJIb
(4 9)

[IpencraBnenne nanaeix. OnucarenbHas craTucTHKA. ['padsr.
BepostHOCTB CITy9aifHOTO COOBITHSL. DneMEeHTHI
KOMOWHATOPUKH.

IloBTOpPSIT  WM3y4eHHOE W BBICTPAUBATH cUCTEMY
3HAHWM.

PemaTs 3a1a4n Ha IpeICTaBICHUE U OMTUCAHUE TAHHBIX C
TOMOIIBIO M3YYEHHBIX XapaKTEPUCTHUK (c

HCIIOJIb30BAaHUEM BH3YaJIbHOM OMIOPEI).

Yuacmeosamv 6 ob6cyyncoenuu pewenus 3anaum c
MIpUMEHEHUEM rpadoB.

Pemiath  3ajaum  Ha  HAXOXKICHHUC BEPOSTHOCTU
CITy4aifHOro COOBITHSI MO BEPOSITHOCTSAM DJIEMEHTAPHBIX

CO6I)ITHI71, B TOM 4YHCJIC B OIbBITaX C PaBHOBO3MOXHBIMU
3JIEMEHTapHBIMU COOBITHAMU (C BU3YAIBHOH OMIOPOH).
Yuacmeosamv ¢ o0o0cysyucoenuu pewenus 3apaum  Ha
HaX0XKIACHHUEC BCpOHTHOCTCI\/'I O6’I)CI[I/IHCHI/I$1 n TIepeccUyCHuA
COOBITHI{, B TOM 4YHCJIE HE3aBHCHUMBIX, C HCIIOJIb30BAHUEM
rpaduyecKuX MpeaCTaBICHUH U JepeBa CIIy9aifHOTO OTIBITA.
Yuacmeosamv ¢ o0o0cysycoenuu pewenus 3agaum  Ha
MIepeYnCIIeHne KOMOWHAIWK (Yrciia TMepecTaHOBOK, YHCIa
COYETaHMi), Ha HaXOXXAECHHE BEPOSTHOCTEH COOBITHH C
IpUMEHEHHeM  KOMOMHATOpWKM, B  TOM  4YHCIEé C
HCIIOJIb30BAHHUEM TPCYTOJIbHUKA ITackams.




9 KJIACC (ne meHee 34 4)

HazBanue pazaena
(TeMbI)(4UCI0
4aC0B)

OcHoBHOe coJepxaHne

XapakTepuCTHKA NeATeJbLHOCTH 00y4aloluXcs

IToBTOpPEHME KYypCca
8 knacca
(44)

Hpe[{CTaBHeHI/Ie JaHHBIX. OnucarenpHas CTaTUCTHKA.

Orneparun Haa cOOBITHAMA. He3aBHCHMOCTE COOBITHIA.

IloBTOPATH
3HaHU.
Pemiate 3agaum Ha TpeACTaBICHWE M ONHCAaHWUE JaHHBIX.
Pematnb 3a1a4n Ha HAXOXKACHUE BEPOATHOCTEHOOBEIMHEHNUS 1
MepecedeHnss COOBITHH, B TOM YHCJIE€ HE3aBUCHUMBIX, C
WCTIONB30BaHNEM TpaUyecKuX TMPEICTaBICHUH U JepeBa
CITy4aiiHOTO OTBITA.

Pemate 3agaum Ha TEepeUYUCIICHUE KOMOMHAIMW (4Yuciia
MEPEeCTaHOBOK,  YHCIA  COYETaHWH), HA  HAXOXKICHHE
BEPOATHOCTEH COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,

B TOM UHCJI€ C HCTIOJIb30BaHUEM TpeyrosibHuKa [lackas

HN3y4YCHHOC U BbICTPAUBATH CUCTEMY

JJIeMeHTBI
KOMOMHATOPUKH
(44)

KombunaropHoe mpaBmino ymHoxxeHus. [lepectanoBku. ®akropuai.

Couerannst o
[IpakTuueckas
HCIO0JIb30BaHHEM
TaOJIHLIY.

YUCIO  coueTaHud.  TpeyeonvHux
pabora  «Bbruncinenue BEpOSATHOCTEM
KOMOWHATOpHBIX  (yHKIHH

Tackana.

C

3JIEKTPOHHBIX

OcBauBaTh Ha 0a30BOM YPOBHe NOHSTHS: KOMOMHATOPHOE
NPaBUJIO YMHOXKEHUS, YIOPSAOYEHHAs Mapa, TPOoKa OOBEKTOB,
MepecTaHoBKa, PaKToprall YUcia,coueTaHne, YICIO COYCTaHHH,
mpeyeonvrux Ilackans.

Pematp npocreimue  3aJ4a4d = HA  [EPEUUCIICHUE
YIOPSIIOYEHHBIX T1ap, TPOEK, IMEepeyYrcIeHHe MEepecTaHOBOK M
COUCTaHMI IEMEHTOB Pa3IMYHBIX MHOXKECTB (110 00pasiry).
Pemats nmpocreiilnMe 3a7auM  Ha TNPUMEHEHHE 4YHCIIA
couetaHuii B anreOpe (COKpam€HHOE YMHOXXEHHE, OWHOM
Hrrorona) (c HampaBiAIOIEeH MOMOIIBIO).

Pematb, npuMensisi KOMOMHATOPHKY, 33/I1a4d HA BBHIYHCIICHUE
BEPOSITHOCTEH, B TOM YHMCIIE C TMIOMOILBIO 3JIEKTPOHHBIX TaOIHUII
B X0JI¢ TPAKTUIECKOM pabOTHI (C BU3yaIbHON OTIOPOHA).

T'eomeTpuyeckast
BEPOSITHOCTD
(4 9)

T'eomempuuecxas eepoamnocmo. Cryuatinolii 66100p MOYKU U3
gueypol Ha nrockocmu, U3 ompesKa, u3 dy2u OKPYICHOCTIU.

Ocesausams ROHAMUE 2e0MEMPULECKOL BEPOITNHOCTIU.
Yuacmeoeams ¢ oocysycoenuu pewenus 3adauu na
Haxoolcoenue GEPOEMHOCWIET/Z 6 onblmax, npeacmaewmﬂxxak
6b100p MOUEK U3 MHO20Y20AbHUKA, KpYea, OMpe3Ka unuoyau
OKPYIHCHOCTU, YUCTO08020 NPOMENCYIMKA




HcnbiTanusa
Bepnysnn (6 1)

Hcneitanue. Yenex u Heygada. Cepus HCHBITaHWA A0 TEPBOTO
ycnexa. Ucnbitanus beprymm. BepositHocTu coObITHH B cepuun
ucnbsitannii bepaymmu. I[lpaktmuaeckas pabota

«Hcneitanus bepHynmy.

OcBanBath Ha 0a30BOM YpPOBHe WOHSATHA: HCIBITaHUE,
3IIEMEHTapHOE COOBITHE B HCIIBITAHUH (YCIIeX U HeyAaua),CepHst
UCTIBITAHUI, HACTYIUIEHHE NEPBOrO ycrexa (Heyaadw), cepust
ucnpITaHuil beprymm.

Pemate mpocreiimue 3aga4uM Ha HaXOXJACHHE BEpOATHOCTEH
COOBITHH B CEpUU UCTIBITAHUN IO IIEPBOrO yCIeXa, B TOM YHCIIe
C TNpUMEHEeHHEeM  (QOpMyJbl CyMMBI  I'€OMETPUYECKOM
Mporpeccu (C OMopoi Ha CIPaBOYHYHO HH(DOPMAILIUIO).
Pemate mpocreiimime 3agaum  Ha  HaXOXKJEHHUE
BEPOATHOCTEH DSJIEMEHTAPHBIX COOBITHH B CEPUU MCTIBITAHHA
bepnymnn, Ha HaxXxoXIeHHE BEpPOATHOCTH ONPEAeTIEHHOrO
Yyclla yCIIEXOB B CEpUU HCIbITaHUI bepHymnu (¢ BU3yanbHOU
OTIOPOH).

HN3yuyate B Xooe mpakTudeckoi padoTbl, B TOM YHUCIE C
MOMOIIIBIO ITU(PPOBBIX PECYpCOB, CBOHCTBA BEPOSTHOCTH B
cepuu ucnblTaHui bepHymn




Cayuaiinas
BeJIMYMHA
(61)

CnyuaiiHass  BeNMYMHA M pPAacCIpelielieHHe  BEPOSITHOCTEM.
Martemarnueckoe OXUJaHWE M JUCHepcus  ciaydyaiiHoH
BeNMWYMHBL.  [IpuMepsl  MareMaTH4ecKOro  OXHIAHHMA  Kak

TEOPETUYCCKOI'O CPEAHETO 3HAYCHUA BEIMYUHBI.
[TousTre 0 3aK0HE OONBIITHX YUCE]. I/I3MepeHHe BepOHTHOCTGﬁ
C IIOMOIIIBIO YaCTOT. HpI/IMCHeHI/IC 3aKOHA OOJIBIINX YHCE]L.

OcBouts Ha 0a30BOM YpPOBHe NOHSTHSA: Cly4ailHas
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BEITMYMHA, 3HAYCHUE CITy4aifHO! BCJIMYMHBI,
pacmpezeneHne BepOITHOCTEH.
HN3yuatp u 00Cy:KIaThb  TPUMEPH  JAUCKPETHBIX

HETPEPHIBHBIX CIyYaiHBIX BEIMYHH (POCT, BEC YETIOBEKa,
YHUCIICHHOCTB HACETICHHS, IPYTHE N3MCHUNBBIEC BETHYUHBI,
paccMaTpUBaBIINECS B Kypce CTaTUCTUKU), MOAEIBHBIX
CIy4JaliHbIX  BEJIWYMH,  CBS3aHHBIX  CO
ombITaMu (OpocaHWe MOHETBHI, WIPAJLHOW KOCTH, CO
CITy9JaifHBIM BEIOOPOM H T. II.).

OcBauBatb Ha 0azoBoM YPOBHE NOHATHS
MAaTE€MaTUYECKOE OXKUJAHUE CIIy4ailHOW BEIUYHMHBI Kak
TEOPETHUUECKOE CPEHEE 3HAUCHUE, AUCIEPCUS CIIyYailHOM
BEJIMYMHBI KaK aHAJIOI AUCIEPCUH YUCIIOBOTr0 Habopa.
Pemiare 3ajauM  Ha BBIUMCIEHHE  MaTEMaTUYECKOTO
OXKHIAHWsI U JUCIHEPCHH  JHUCKPETHON
BEJIMYUHBI 10 3alaHHOMY DPACIPENEICHHIO, B TOM YHCIIE
3aJa4, CBSI3aHHBIX CO CTPAaxOBaHHWEM WU JIOTEpesIMH (C
HaIpPaBJISIONIEH TOMOIIIBIO).

3HAKOMHUTBCH C  MaTeMaTHYECKUM OKHJAaHUEM
JIACIIEPCUEN HEKOTOPBIX PACHPEICIICHUH, B TOM YHUCIIE
pacrpeeneHus Ciry4aiiHol BETMYMHBI «YUCIIO YCIIEXOB» B
cepuu ucnbTaHui bepHysum.

N3yuats 9acToTy  COOBITHS B IOBTOPSIOIIUXCS
CIIy4alHbIX ONbITAX KaK CIIy4alHYIO BEJIUYMHY.

CIly4yallHbIMU

ciIy4aiHOI

)54




3HAKOMHTBCH C 3akOoHOM Oonbmmx yucen (B dopme
Bepuymim): mpu OOJBIIOM YHMCIIE OMBITOB YacTOTa COOBITHS
OJH3Ka K €r0 BEPOSTHOCTH.

Pemars 3agauMm Ha M3MEpPEHHUE BEPOSITHOCTEH C MOMOIIBIO
4acTOT (C HANPABJISIONIEH TOMOIIBIO).

OOcy:kaaTh poyb 3aKOHA OOJBIIUX YHCENT B OOOCHOBAaHUH
YaCTOTHOT'O METOJa H3MEPEHHS BEPOSITHOCTEH.

OOcy:x1aTh 3aKOH OONBIIMX YHUCEN KaK TPOSIBICHUE
CTaTHUCTUYCCKON YCTOMYUBOCTH B M3MCHUUBBIX SBJICHHUSX,POJIb
3aKOHa OOJBIINX YHMCEI B IPUPOJE U B )KU3HHU YEIOBEKA.

O06001eHne, [IpeacraBnenne nanHbix. OnucaTenbHas CTaTUCTUKA. BeposTHOCTH
KOHTPOJIb (10 u) CIIy4aiiHOTO COOBITHSA. DJeMEHTBHl KoMOuHaTOpuku. CiydaifHbIe
BEJIMYMHBI U paclpenesiCHHS.

IloBTOpPSITE  H3y4eHHOE W  BBICTPAHBATH  CHCTEMY
3HaHUM.

Pemate 3agauM Ha MNpeACTaBICHHE M ONHCAaHUE JAHHBIX.
Pemiath 3a7a4n Ha HaXOXK/IEHUE BEPOSTHOCTEH COOBITHIL,B TOM
YHUCJIC B OIIbITax C PAaBHOBO3MOKXHBIMU
C-)HCMCHTapHBIMI/ICO6I)ITI/I$[MI/I, BepOﬂTHOCTCﬁ

O0OBbEIUHEHUS] M TIEPECceYCHUs]  COOBITHH,  BBIYUCISTH
BEPOATHOCTH B OIIbITaX C CEPpUAMHA CquaﬁHBIX HCTLITAaHUI

KanenmapHo-TeMaTHueckoe IIaHUPOBaHUE Is 7 Kilacca, 8 Kilacca CMOTPETh B pabovmX MporpaMMa 1o mnpeameram 7, 8 kiacca.
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