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OdenepanbHas pabouass mnporpamma (manee Ilporpamma) mo ydeOHOMY
npeametry «Marematukay paspaborana Ha ocHoBe PI'OC OOO, dDenepanbHOU
IpOrpaMMBbl BOCIIMTaHHS C Y4ETOM pacHpeesi€éHHBIX MO KJIaccaM IMPOBEPSEMBIX
TpeboBaHMI K pe3yibTaraM ocBoeHHS OCHOBHOUW 00pa30BaTeIbHON MPOrPaMMBI
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

HOACHUTEJIBHASA 3AIIMCKA

Oo0wmas xapakrepucTuka ydye0Horo npeamera «MaremMaTuka»

denepanbHas paboyasi mporpaMma Mo MaTeMaTHKe [Jis O0ydYaroIIuXcsl ¢
HOJIA 5-10 xmaccoB pa3paborana Ha ocHOBe DefepalibHOTO rOCYAapCTBEHHOTO
00pa3oBaTeILHOTO cTaHJapTa OCHOBHOTO o011ero
o0pa3oBaHus C YYETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, TPEABIBISIEMBIX K
MaTeMaTH4YeCKOMY OOpa3oBaHWI0, M TPAIULMUA POCCUUCKOro oOpa3oBaHUs,
KOTOpbIE obecrnieynBaroT OBJIAJICHUE KJIFOUCBBIMU KOMITETCHITUSIMH,
COCTABJISIOIIMMHU OCHOBY JIJIsl HETPEPHIBHOTO OOpa3OBaHUS U CAMOPA3BUTHS, a
TaK)Ke IEJOCTHOCTh OOIIEKYJIHTYPHOTO, JIMYHOCTHOTO U IIO3HABATEIBLHOTO
pa3BuTusa oOyuarommxcs. B paboueil mporpaMMe y4TeHBl HACH M TOJIOKEHUS
Konneniuu pa3BuTusi MareMaTiuieckoro oopazoBanus B Poccutickoit deneparuu.

B osnoxy uudpoBoit TpaHchopmamumu Bcex cdep  UenoBeUECKOUH
JESITEIbHOCTH HEBO3MOXHO CTaThb 0Opa30BaHHBIM COBPEMEHHBIM YeIIOBEKOM 0e3
0a30BOil MaTeMaTHYECKOW TMOJATOTOBKH. YK€ B IIKOJIE MaTeMaTHKa CIY>KUT
OTIOPHBIM TPEAMETOM I HU3YyYEHUS CMEXKHBIX IHUCIMIUIMH, a TOCJE IIKOJIbI
peanbHON HEOOXOIUMOCTHIO CTAHOBUTCS HEMPEPhIBHOE 00pa30BaHue, YTO TpeOyeT
MOJIHOLICHHOW 0a30Boi  0011e00pa3oBaTeIbHONM TOATOTOBKH, B TOM 4YHCIE H
MaTEMaTUYECKOW. ITO O0OYCJIOBIEHO TEM, 4YTO B HAIlM JHU PACTET YHUCIO
npodeccuii, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHUEM MATEMaTHUKU: U B
chepe PKOHOMUKH, U B OH3HECE, M B TEXHOJOTHYECCKHUX O0JACTAX, U JaXKE B
ryMaHuTapHbeiX cdepax. Takum oOpa3om, Kpyr OOy4aroImmMXcs, s KOTOPBIX
MaTeMaTHKa MOKET CTaTh 3HAYUMbIM MIPEMETOM, PACLIUPSAETCA.

[IpakTueckass TMOJE3HOCTh MaTEMaTUKH OOYyCIOBIEHA TEM, 4YTO €&
MpPEeIMETOM  SBISIIOTCA  (yHIaMEHTalbHBIE  CTPYKTYPbl  HAlIero  MHpa:
MIPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIC OTHOIIEHUS OT MPOCTEHIINX,
YCBaMBa€MbIX B  HEMOCPEIACTBEHHOM ONbBIT€, N0 JOCTAaTOYHO CJOKHBIX,
HEOOXOMUMBIX Il PAa3BUTHS HAYYHBIX W TPHUKIANHBIX HIeh. be3 KOHKpeTHBIX
MaTeMaTU4eCKUX 3HAHUW 3aTPyJHEHO IOHMMAaHWE MPUHIMUIIOB YCTPOICTBA H
UCIIOJb30BaHUS COBPEMEHHOW  TEXHUKH, BOCIPUATHE MW  UHTEpIpEeTanus
pPa3HOOOpa3HON COLMAIBHOM, 3KOHOMUYECKOW, MOJUTUYECKON uH(MOpMaLny,
Manodd(exkTuBHA MOBCEJHEBHAs MpPAKTUYECKass JAesATelNbHOCTh.  Kaxaomy
YEeJIOBEKY B CBOEH JKM3HU MPUXOJIUTCS BBINOJIHATH PACYEThl U COCTABIATH
QITOPUTMBI, HAaXOIWTh W TPHUMEHITH (OPMYIIBI, BIANETh MPAKTHICCKUMU
npuéMaM TeOMETPUUYECKUX H3MEPEHUN U MOCTPOCHUN, YUTaTh HHGPOPMAIUIO,
MPEACTAaBICHHYIO B BHJI€ TaONUIl, JuUarpaMM U TpadUKOB, >XKUThb B YCIOBHIX



HEONpeeIEHHOCTH U IOHUMATh BEPOSATHOCTHBINA XapaKTep CIy4alHbIX COOBITUM.

OOHOBpEMEHHO C pacuiupeHueM c@ep MNPUMEHEHUs MaTeMaTuKU B
COBPEMEHHOM 001IecTBEe BCE 00Jiee BaXKHBIM CTAHOBUTCA MAaTEMaTUUYECKUU CTHUIIb
MBIILJICHUSI, MPOSBISIIONIMIICS B ONpPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B
MpoLecce M3Y4YeHHs MaTeMaTHKW B apceHal NPUEMOB UM METOJOB MBIIIJICHUS
YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIIOUAIOTCS MHIAYKUHAA W JACAYyKLHUA,
0000I1IeHne ¥  KOHKpEeTH3allMs, aHalu3 W CHUHTE3, KiaccupuKalus u
cuctemaTtuzauus, abctparupoBaHue u aHanorusd. OOBEKTbl MAaTEMATHYECKHUX
YMO3aKJIIOUEHUH, TMpaBuia MX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXAHU3M
JIOTUYECKUX TMOCTPOCHHM, CIOCOOCTBYIOT BbIpaOOTKE yMeHHus (OpMYJIUPOBATh,
00OCHOBBIBaTb M JIOKa3bIBaTh CYXKICHHUS, TEM CAaMbIM pPa3BUBAIOT JIOTUYECKOE
MbllTIeHUEe. Benyiias posib NpUHAIJICKUT MaTeMaTuke W B (OpMUpOBaHUU
ANTOPUTMUYECKOW KOMIIOHEHTBl MBILIUICHUS U BOCIIUTAHUU YMEHUU JEeMCTBOBATh
[0 3a/laHHBIM QJITOPUTMAaM, COBEPIIEHCTBOBATh H3BECTHbIE U KOHCTPYHPOBATh
HOBBIE. B mporiecce perienus 3a1ady — OCHOBOM yueOHOM IesTelbHOCTH Ha ypoKax
MaTEMaTUKA — pa3BUBAIOTCS Tak)Ke TBOpYECKass M TPUKIAIHAS CTOPOHBI
MBIIIJICHUSI.

OO0yuyenue Marematuke Aa€T BO3MOXHOCTh pPa3BUBATh y OO0Yy4YaIOIIMXCS
TOYHYIO, PAllMOHAJIbHYI0O U MHGOPMATUBHYIO peub, YMEHUE OTOMpaTh Haubosee
MOJIXOJISAIIUE SI3bIKOBBIE, CHMBOJIMUECKHE, Tpadprueckue cpeacTBa JUisl BEIPAKEHUS
CYX/ICHUW U HarJIsAHOTO UX MIPEICTaBICHHUS.

HeoOxogumbpiM  KOMIOHEHTOM  0OLIEH  KyJIbTYypel B  COBPEMEHHOM
TOJKOBAaHUM  sBISETCS  OOILIee  3HAaKOMCTBO €  METOJaMU  IO3HAHUSA
JNEHCTBUTENBHOCTH, MPEJICTaBICHUE O IMpEeAMETe M METOAAaX MaTeMaTHKH, HUX
OTJIMYMUN OT METOAOB JIPYrMX €CTECTBEHHBIX M TyMaHUTapHbIX Hayk, 00
OCOOCHHOCTSIX MPUMEHEHUS] MAaTEMaTUKU JJIsl PEUICHMs] HAyYHBIX U HPUKIATHBIX
3agay. Takum oOpazom, MaTemMaTHUecKoe OOpa30BaHUE BHOCUT CBOM BKJaJ B
dbopmupoBaHue 00IIEH KyJIbTYPhI YEJIOBEKA.

N3ydyeHrne MaTeMaTHKU TaKXkKe CIIOCOOCTBYET 3CTETHUUECKOMY BOCHUTAHUIO
YeJIOBeKa, IMOHMMAHHUIO KpacoThl M HU3AILIECTBA MATEMAaTUYECKUX PaCCYKICHHM,
BOCTIPUSTUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

Henn n3ydyenus yueoHoro npeamera «MaremaTuka
[IpuopuTteTHRIMU LEAIMU 00yUYeHHUSI MaTeMaTuke B 5—10 kiaccax sBISIIOTCS:
dbopMupoBaHUE TIEHTPATBHBIX MATEMATHUYECKUX TIOHATHIA (YUCIIO, BEJTUYHMHA,

reoMeTpuiecKas dburypa, nepeMeHHas, BEPOSITHOCT, byHKIMSA),
00€eCIeunBalONINX TMPEEMCTBEHHOCTh W TEPCIEKTUBHOCTH MaTeMaTHYECKOTO
o0Opa3oBaHus 00y4YaIONTUXCS;

NoJABEJEHNUE O0YYaIOIINXCSl Ha JAOCTYIIHOM JIJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKU U OKPY’KAIOIIEro MUpa, NOHUMAHUE MAaTEMaTUKU Kak
4acTu OOIlel KyJbTYphl UeTIOBEUECTBA;

pa3BUTHE MHTEJUICKTYaIbHBIX U TBOPUYECKHUX CIOCOOHOCTEH OOydaroniuxcs,
MMO3HABAaTEIbHOM aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHMM, KPUTHUYHOCTHU



MBIIUICHHS, HHTEpeca K M3YYEHUI0 MaTeMaTHKH;

dopmupoBanue (GyHKIIMOHATHLHOW MaTEeMAaTHYECKON TPaMOTHOCTU: YMEHHS
pacmo3HaBaTh  TPOSIBICHUS  MATEeMAaTHMUECKUX  TMOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEW B PEaNbHBIX JKU3HEHHBIX CUTYAIMsIX W TMPU U3yYCHUU JPYTHX
y4eOHBIX  MPEAMETOB, TPOSBICHHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
GopMynupOBaTH UX Ha SI3bIKE MaTEMATHKU M CO3/1aBaTh MAaTEeMaTUYECKUE MOJIEIH,
NPUMEHATH OCBOCHHBIM MaTeMAaTUYECKUW ammapaT [Uisi PEIIeHUs MPaKTUKO-
OPUEHTHPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh W OICHUBATh IOJyYEHHBIC
pe3yabTaThl.

OcHOBHBIE JINHUU COJIEpKaHUs Kypca maTeMatnku B 5—10 kiaccax: «Hucina
U BBIUUCIEHUS», «Anredpa» («Anredpanueckue BBIpAXKEHUs», «YpaBHEHUS U
HepaBeHCTBa»), «DyHkmmm», «l'eomerpus» («l'eomerpudeckue GUTYpBl U HX
cBOiiCcTBa», «VI3MepeHHe TeOMETPHUUYECKHX BEIUYMHY»), «BeposTHOCT, U
CTaTUCTUKay». J[aHHbIC IMHUU Pa3BUBAIOTCS MapalIeIbHO, KaXXaasi B COOTBETCTBUH
C COOCTBEHHOHW JIOTMKOW, OJHAKO HE HE3aBHUCHUMO OJHA OT APYroi, a B TECHOM
KOHTaKTe u B3aumMopeicTBuu. Kpome »3Toro, ux oOOBEAMHSAET JIOTHYECKas
COCTaBJISIIONIAS, TPATUIIMOHHO TMPHUCYIIAash MaTeMaTUKE M MPOHU3BIBAIONIAS BCE
MaTeMaTUYeCKUEe KypChl W cojepxaTenbHble nuHUH. CopMynupoBaHHOE B
denepallbHOM rOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTE OCHOBHOTO OOIIETO
oOpa3oBaHHs TpeOOBaHUE «YMETh OIEPUPOBATH TOHATHAMH: OIPEICICHNUE,
aKcuoMa, TeopeMa, J10Ka3aTebCTBO; YMEHHME pacro3HaBaTh UCTUHHBIE U JIOKHbBIE
BBICKA3bIBAHMSI, IPUBOUTH MIPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPUIIAHUS BBICKA3bIBAHMIN» OTHOCUTCS KO BCeM KypcaM, a (OpMHpOBaHUE
JIOTUYECKUX YMEHMH pachpelensieTcss M0 BCeM rojaaM OOy4YeHHsT Ha YpOBHE
OCHOBHOTO 00111er0o 00pa3oBaHUsl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysbTaTam
ococHuss denepanpHoii pabodeid NTporpaMMbl, paclpeieaEHHBIM 110 TOoJaM
o0y4eHHUs, CTPYKTYpPUPOBAHO TaKUM 0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
IPUHITMITHAIBHBIM BOTIpOcaM oOydJaromuecss o0pamaiuch HEOAHOKPATHO, YTOOBI
OBJIaJICHWE MAaTEMaTUYECKUMH TOHATUSIMH ¥ HaBBIKAMH  OCYIIECTBISUIOCH
MOCNEAOBAaTeNIbHO M MOCTyHaTelbHO, € COOJIIOJIGHHEM  TPHUHIIHUIA
PEEMCTBEHHOCTH, a HOBBIE€ 3HAHUS BKJIIOYAJUCh B OOLIYI0 CUCTEMY
MaTeMaTUYECKUX TPEJICTABICHUNA OO0yYalolmuXxcs, paciuupsss W yriayomss eg,
o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBS3H.

IIpuHuunesl peajusanuu padoueit
MPOrpaMMbl

IIpu peanmuzanuu npuHIUNa AUGGEPSHIMPOBAHHOTO (MHIUBHIYAIBLHOTO)
nmoaxona B oOydeHuwm wMarematuke oOygaronuxcs ¢ HOJIA HeoOxomumo
YYUTBIBaTh YPOBEHb PA3BUTHS Y HUX MAaHYaJIbHBIX HaBBIKOB. YUHUTEIb B IIPOIECCE
oOyueHHs OmpeAeasieT BO3MOXKHOCTH YyYalllMXCS BBIMOJHATH MHUCbMEHHBIC
paboThl, TOJB30BATHCSI MAaTEMAaTHYECKMMU HMHCTPYMEHTaMH B  IIpollecce
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MOCTPOCHUSI T€OMETPUUYECKUX (PUTYp U HM3MEpPUTENbHBIX orepauuil. Tak ke B
npouecce o0ydyeHuss MaTeMaTHKe, YUUTENI0 HEOOXOIMMO YYHMTHIBaTh YPOBEHb U
KauecTBO pa3BUTHE YCTHOU peun oOywaromuxcs. Ilpu HemocTaTouHOM ypOBHE €€
pa3BUTHS ~ HEOOXOAMMO  HCIIOJIb30BaTh  TAKUME  METOAbl  TEKYIIEro M
MIPOMEKYTOUYHOTO KOHTPOJS 3HAHUU OOydYaroummxcs, KOTOpble Obl OOBEKTUBHO
MOKa3bIBAM PE3yJbTATUBHOCTh UX 0O0ydeHus. BxirodeHus oOydaromuxcs B
MPOEKTHYI0 W Y4eOHO-UCCIIEIOBATENbCKYIO  JESATENbHOCTb,  MPOBEICHUS
HAOMIOACHU M 3KCHEPUMEHTOB, B TOM YHCIE C MCHOJIb30BAHUEM YYEOHOIO
nabopatopHoro oOopynoBaHus, U(POBOro (IIEKTPOHHOTO) M TPATUIIUOHHOTO
U3MEPEHUs,  BKJIOYas  OMNpeJeJieHHe  MECTOHAXOXJEHHUS,  BUPTYaIbHBIX
nabopaTtopuii, BEUIECTBEHHBIX U BUPTYaJIbHO-HATJISIHBIX MOJENICH, U KOJIJICKIIHUM
OCHOBHBIX MaTEMaTUYECKUX OOBEKTOB.

OOyuaroriuecss ¢ JABUTATEIbHBIMH  HAPYIICHUSIMU  WCIBITHIBAIOT — PSJl
TpyAHOCTEW B Tpoliecce OOyueHHs MaTeMaTuke. MOTOpHbIE HapyleHUs
OTpaHUYMBAIOT  CIIOCOOHOCTH K  OCBOEHHUIO  MPEJAMETHO  MPaKTHUYECKOU
NEATeIbHOCTU. DTO MPUBOJIUT K TOMY, YTO (POPMHUPYIOIIHECS 3HAHUS U HABBIKU
SIBJISIIFOTCSI HEMTPOYHBIMH, TIOBEPXHOCTHBIMH, (hparMEHTAPHBIMU, HE CBS3aHHBIMU B
eauHyro  cucreMy.  OOHapyXHBaloTCs  TPYIAHOCTH B (OPMHUPOBAHUU
IIPOCTPAHCTBEHHBIX W BPEMEHHBIX NPEJACTaBICHUMN, CUCTHBIX Omepalui, padote ¢
TETPaJibl0, Y4eOHHUKOM, CIOCOOax 3alucy MPUMEPOB B CTOJIOMK, COOIOJEHUEM
opdorpaduueckoro pexuma.

Ha ypokax matematuku, ooyuaromuecs ¢ HOJIA ucnbIThIBaloT 0COOEHHBIE
TPYAHOCTU MPHU BBHIMIOJTHEHUU PUCYHKOB, YEPTEKEH, rpadMKoOB, TaK KaK UM TPYIHO
OJIHOBPEMEHHO JiepKaTh KapaHjalml M JMHEHKY, MO3TOMY UM 00s3aTeNIbHO
TpebyeTcsi TOMOIIb B3pocioro (yuutens, accucteHTa). Ooyuarmemycs ¢ HOIIA
OBIBaeT MPOIIEe HAXKATHEM KJIABHUII BHIMIOJIHUTH YEPTEK HA KOMITBIOTEPE, YEM ITO
clenaTh C IOMOIIbIO Kapanaama u JuHeiikn. Ooygaromumcs ¢ HOJIA nocrarouno
TSKEJIO OCBaMBaTh BBOJI MaTEeMaTHYECKHMX CHMBOJIOB, HapUMEp, OOBIKHOBEHHBIX
TPOOEH.

Ecnm y oGy4arorierocst ecte HapymieHus: GyHKIUN PyK, TO TEOMETPUUSCKUI
MaTeprall MOXHO paccMaTpuBaTh 0030pHO, 3a/lauu, CBSA3aHHBIC C MOCTPOCHUEM,
MpoNyCTUTh. BupryanbHas mabopatopusi MO MaTreMaThKe, HampuMmep, Ha
mwiatpopme MOII (POII) maer oOydarommMcsi BO3MOXHOCTHh BBITIOJTHSTH
MOCTPOEHUE TEOMETPUYECKUX (PUTYp HA IJIOCKOCTH U B MPOCTPAHCTBE, paboTaTh C
KOOPJIMHATHOM TIJIOCKOCTBhIO. bonbiioe BHMMaHuWe HEOOXOIMMO oOpamarh Ha
MPAKTUYECKYIO HAMIPABICHHOCTh OOYYeHHsS] MaTeMaTHKEe, & UMEHHO: a) U3MEPECHHE
MEpUMETPOB U IUIOHIaJeH; O) BBIYUCIUTEIbHbIE HABBIKM, B TOM 4YHCIE U C
MOMOIIBIO KaJIbKYISTOPA.

Onnoit n3 ocobeHHocTer paboThl ¢ ooydarommumucs ¢ HOJ[A sBiseTcs To,
9TO UM HEOOXOIUMO OOJIbIIIe BPEMEHU JJIS BBITIOJIHCHUS 3aIaHHUM, YeM 370POBBIM
00y4JarommMMcsi, TOATOMY JUIsl KOHTPOJISl 3HAHWHU JIydIlle MCIOJIh30BaTh 3a7a4d Ha
rOTOBBIX YEpTEkKaX, 3a/laud, B KOTOPBIX YK€ HameyaTaHO YCIOBUE W Hayajo
peuieHus, a oOyd4arolUMCsl OCTA€TCSl €ro TOJIbKO 3aKOHYUTh WM BBIMNOJHUTH



TECTOBBIC 3amaHus. llepen KOHTPOJBLHBIMU pabOTaMH HEOOXOAUMO IPOBOJUTH
o0o01mIaronue ypoku mno teme, Tak kak y oOydaromiuxcsi ¢ HOJ[A ormeuarorcs
HEJIOCTATKU pa3BUTUSA MaMsITH, OCOOEHHO KpaTkoBpemeHHOH. (OoboOiaromniue
YPOKH JAlOT BO3MOXXHOCTh CKOHIICHTPHPOBAaTh BHHMAaHHE Ha OCHOBHBIX
YIIPKHEHUSAX, BBEJICHHBIX B KOHTPOJIBHYIO pa0oTy.

XapakTepucTHKA 0C00bIX 00pa3oBaTe/IbHBIX IOTPEeOHOCTEH
odyuarmmuxcsa ¢ HOJIA

OcoOble 00pa3oBarenbHble MOTPEOHOCTH Yy OOYYAIOMIMXCA C HApyLICHUSIMU
OMOPHO-ABUTATENILHOIO  amnmapara 3aJaioTcs  CHeUMPUKON  JBUraTEIbHBIX
HapyIIeHW, a Takke crneuuPukord HapyIIeHUS TMCUXUUYECKOTO pPa3BUTHS, H
OTNpeENsIIOT 0coOyI0 JIOTHMKY MOCTpoeHHs ydyeOHoro mponecca. Hapsgy ¢ atum
MOKHO BBIJIEJIUTh OCOObIE MO CBOEMY XapakTepy MOTPeOHOCTH B OO0y4YeHUHU
MaTeMaTHKe, CBOMCTBEHHbIE BceM oOydarouumces ¢ HOJIA:

— He00XOJMMO UCIOJIb30BAaHUE CHEIUATbHBIX METOJ0B, TPUEMOB W
cpeacTB oOydeHUs (B TOM 4YHCJE CHEINUATM3UPOBAHHBIX KOMIBIOTEPHBIX U
ACCUCTUBHBIX TEXHOJIOTHI1), 00€CIEeUUBAIOIINX PEANTH3AIUI0 «OOXOAHBIX IMyTeH»
oOy4YeHHsl; UCTIOJIb30BaHKNE BUPTYATbHOM MaTeMaTHUYECKOU J1abopaToOpUu.

— HArJsIHO-ACHCTBEHHBIN, MPEIMETHO-IPAKTUYECKUIN XapakTep 00yueHus
MaTEMaTUKE U YNPOIIEHUE CUCTEMbI Y4eOHO-TI03HABATEIbHBIX 33J1a4, PEIIaeMbIX B
nporecce 00y4eHUs;

- CIELUAIIbHOE oOydeHue «IIEPEHOCY» c(hOpMHUPOBAHHBIX
MaTeMAaTUYECKUX 3HAHUM W YMEHHU B HOBBIE CHUTyallud B3aWMOJECHUCTBUS C
NENCTBUTENIBHOCTBIO;

— CIeNHaJibHas TOMOIIb B PAa3BUTHU BO3MOXKHOCTEH BepOaIbHOU U
HeBepOabHOM KOMMYHHUKAIIMKM HA YPOKaX MaTeMaTHUKH;

— KOppEeKIUsi MPOU3HOCHUTEIBHOW CTOPOHBI pEYU; OCBOECHHE YMEHUS
UCIIOJIB30BATh PEUb 10 BCEMY CIIEKTPY KOMMYHUKATUBHBIX CUTYallU;

— o0ecniedeHre 0CO0OH MPOCTPAHCTBEHHOW M BPEMEHHOW OpraHU3aIluu
o0pa3oBaTeIbLHOM CpPEIbI;

— MaKCHUMaJlbHOE paciiupeHue oO0pa3oBaTEeIbLHOTO  MPOCTPAHCTBA  —
BBIXOJ] 3@ Tpeneiasl  00pa3oBaTENbHOTO  YUPEXKACHHS TMPU  PEIICHUU
MaTeMaTUYECKUX 3a7]a4 U BHIIOJTHEHUH MPOEKTHHIX PadoT.

— HCIOJb30BaTh aNTOPUTMBI JEUCTBUI TpPH PEIMICHUH OOYyJaroluuMHu C
HO/IA omnpeneneHHbIX TUIIOB MaTEMaTUYECKUX 3a7a4, B TOM YHCIE B MPOLECCEe
BBITIOJTHEHUS CAMOCTOSITEIIbHBIX Pa0oT.

MecTo npeaMeTa B y4eOHOM IJIaHe
B cootBerctBunM ¢ ®enepalibHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHIapTOM  OCHOBHOTO  00mmiero oOpa3oBaHMs  MaTeMaTHKa  SIBJISICTCA
00s13aTENBPHBIM TIPEAMETOM Ha JTaHHOM ypoBHe oOpaszomanus. B 5-10 kmaccax
y4eOHBIN npeameT «MaTeMaTrka» TPaaullMOHHO U3y4aeTCs B paMKax CICIYIOIIUX
y4eOHBIX KypcoB: B 56 kmaccax — kypca «Marematuka», B 7—10 kmaccax —



KypcoB «Aunrebpa» u «l'eomerpusi». Hactosdmeld mnporpaMMoil BBOJIUTCS
CaMOCTOSATEIbHBIN YUeOHbIN Kypc «BepOoATHOCTh U CTATUCTUKAY.

TemaTnueckoe IUIAaHUPOBAaHUWE YYEOHBIX KYpCOB M  PEKOMEHIYEMOE
pacnpeneneHue  y4yeOHOro BpEMEHHM Uil  M3Yy4YEHUs  OTHEIbHBIX  TEM,
MIPEUIOKEHHBIE B HACTOSLIEH IPOTrpaMMe, HAJ0 PacCMaTpuBaTh KaK MPUMEPHBIE
OpPUEHTUPHI B TIOMOIIb COCTABUTENIO aBTOPCKOM pabouell mporpaMMbl U MPExIe
BCEro y4yuTeno. ABTOop pabouell mporpaMmbl BIPaBe YBEIUYUTh WIM YMEHbBIIUTD
MPEII0KEHHOE YMCII0 yYeOHBIX YacOB Ha TeMY, YTOObI YIIyOUThCS B TEMATUKY, B
OOJIbIIEH CTENEeHN 3aMHTEPECOBABUIYIO O0YUYaAOIIUXCS, WA HAIIPaBUTh YCUJIUS Ha
IPEOJIOTIEHUE 3aTPYAHEHUN. [JonyCTUMO TakKe JIOKaJbHOE NepeEpacupeacieHueE U
NEPECTAHOBKA 3JIEMEHTOB COJIEP’KaHUsI BHYTPHU JTAaHHOTO KJIacca WM BHYTPH BCETO
Kypca npu HeobxogumocTH. KomudyecTBo MpoBepoyHBIX paboT (TeMaTUYECKUH U
UTOTOBBIM KOHTPOJIb KadecTBa YCBOEHHsI Y4YeOHOro Marepuana) W UX THII
(camocTosiTeNbHBIE U KOHTPOJIbHBIE PA0OTHI, TECThbl) OCTAIOTCS HA YCMOTpPEHUE
yuurtens. Taxke yduTeslb BIpPaBe YBEIUYUTb WUIU YMEHBIIUTH YUCIO y4EOHBIX
JacoB, OTBeIEHHBIX B DenepanbHON paboueil mporpamMmme Ha 0000IICHME,
NOBTOPEHHUE, CHUCTEMAaTU3alMI0 3HAaHUM oOywarouuxcs. EAuMHCTBEHHBIM, HO
OPUHUUIIMAIIBHO BAXKHBIM  KPUTEPUEM, SIBISIETCS JOCTH)KEHUE PE3YIbTATOB
oOydeHHMsl, YKa3aHHbIX B HACTOAILIEH MporpaMMe Ha KOHEIl YPOBHSI OCHOBHOTI'O
oO1rero oOpazoBaHwMs.

Conepxanue ydeOHoro mpenMera «MareMaTuka», NPEICTABICHHOE B
denepanbHOM amanTHPOBaHHOW pabodeit mporpamme, cooTBeTcTByeT DI'OC
000, denepanbHOl OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMe OCHOBHOTO OOILEro
00pa30BaHUs C yUE€TOM IMPOJIOHTAL[MN HA OJIUH T'O.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
INPEIMETA <MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

OcBoenne yueOHOTO TmpeameTa «MaTeMmaThKa» JOJKHO oOOecleunBaTh
JOCTM)KCHHE Ha YpPOBHE OCHOBHOIO OOIEro oOpa30BaHHS  CICAYIOIMIHNX
JUIHOCTHBIX, METAMPEIMETHBIX U TPEAMETHBIX 00pa30BaTeIIbHBIX PE3YyJIbTATOB:

JInYHOCTHBIE pe3yJIbTaThI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSA MPOTPaMMbI y4eOHOTO TpeaMera
«MaremaTuka» XapakTepHU3yITCS:

IIaTpuoTnyeckoe BOCIIUTAHUE:

NPOSIBJICHUEM HMHTEPECA K MPOLLIOMY H HACTOSIIIEMY POCCHUUCKOU
MAaTEMAaTHKHA, LEHHOCTHBIM OTHOLIIEHHMEM K  JOCTMIKEHUSIM  POCCUHCKUX
MAaTEMAaTHKOB M POCCHUMCKOM MAaTEMATHYECKOM IIKOJbI, K HCIOJIb30BAHUIO ITUX
JTOCTIKEHUH B APYTUX HayKax M MPUKIATHBIX cepax.

I'pasxxpanckoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S3aHHOCTEN rpakJaHWHA U Peau3allUuU €ro
1paB, TMPEJCTABICHUEM O MATeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MpOLENYyp TIpakJAaHCKOro oOiecTBa (BbIOOpHI,
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OMPOCHI U MP.); TOTOBHOCTBIO K OOCYKJIEHUIO 3THUYECKUX MPOOJIEM, CBSI3aHHBIX C
MIPAKTUYECKUM TPUMEHEHUEM JIOCTHKEHUM HAayKd, OCO3HAHMEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B IE€ATEIIBHOCTH YUYEHOTO.

Tpynosoe Bociuranue:

YCTAaHOBKOW Ha AKTMBHOE YYacTME B PEIICHUM MPAKTHYECKUX 3ajad
MAaTeMaTU4YECKOM HAIpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa3oBaHus Ha MPOTSHKEHUHM BCEH KM3HU Uil YCHEHIHOW MpoQecCHOHATIbHOU
JESATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMM; OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHAMBUIYAIBHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX TOTPEOHOCTEN.

JcTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/au, PEIICHWH, pacCyKICHUW; YMEHUIO BUJETh
MaTEeMaTHYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI'O MO3HAHUS:

OpUEHTAIIMEN B JICITEJIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
npescTaBleHni 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YETOBEKA, MPUPOJBI U
oOlrecTBa, MOHMMAaHMEM MAaTEMaTUYECKOW HAyKu Kak c¢epbl 4YelIOBEYECKON
NEATENbHOCTH, ATANoB €€ pa3BUTUA U 3HAYMMOCTU JUISl Pa3BUTHUS LUBUIM3ALINY;
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MAaTeMaTH4YECKON KyJbTYpOl Kak CpeICTBOM
NO3HAHHWS MHpPA; OBJAJCHUEM IPOCTEUIIMMU HABBIKAMH HCCIEA0BATENbCKON
NEeATEITbHOCTH.

duznyeckoe BOCNUTAHME, (OPMHPOBAHHE KYJbTYPbI 310POBbS H
IMOIMOHAJIBHOT0 0JIAT OOy M

TOTOBHOCTBIO TPUMEHSATh MaTEMAaTUYECKUE 3HAHUS B HHTEpPECax CBOETO
3I0POBbS, BEIEHHUS  3J0pOBOro  oOpasa O KM3HH  (3JOpOBOE  IHTAHHE,
cOQJIaHCUPOBAHHBIM PEXKUM 3aHIATHH H OTAbIXa, peryisipHas ¢dusndeckas
aKTUBHOCTB); C(OPMUPOBAHHOCTBIO HABBIKA pe(drieKcuu, TpPU3HAHUEM CBOETO
npaBa Ha OMIMOKY U TAKOTO K€ IIpaBa APYroro 4yeaoBeKa.

JKOJI0rH4ecKoe BOCIIUTAHUE:

OpHUEHTALIMEN HA IPUMEHEHUE MATEMAaTHYECKUX 3HAHUM U pelIeHus 3a1a4
B 00JIaCTH COXPAHHOCTH OKpPYXaloIlel Cpelbl, IJIAHUPOBAHUS IOCTYNKOB U
OLICHKM MX BO3MOXHBIX IIOCIEIACTBUM JUI OKPYXKAIOIIEH Cpenbl; OCO3HAHUEM
r7100aJbHOr0 XapakTepa 3KOJOTMYECKUX MPo0OsieM U MyTel X peuieHus.

JInuHOCTHBIE pe3yabTaThl, o0ecneuynBaIne aJanTanuio
o0yyammerocss K H3MEHAKIIMMCH YCJIOBHAM CONHAJBHOH W TNPUPOIHOM
cpeabl:

FOTOBHOCTBIO K JEHUCTBUAM B YCIOBHUSX HEONPEACIEHHOCTH, MOBBILIECHUIO
YPOBHS CBOEM KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS y JPYrux JojAei, mpruoOpeTaTb B COBMECTHOM JESITEIbHOCTH
HOBBIE 3HAHUSI, HABBIKA M KOMIIETEHIIUH U3 OMbITA JPYTUX;

HEOOXOIUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIIE
dbopMynupoOBaTh UEH, TTOHATHS, TUIOTE3bl 00 00BEKTAX U SIBICHUIX, B TOM YHCIIC
paHee HE U3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUU W



KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTb CTPECCOBYKD  CHUTYallUI0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbBI3OB, TPEOYIOLIUNA KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEIIeHUs] U ACHUCTBUS, (POPMYJIHpPOBATH M OLEHUBATh PUCKU U
MOCJIEICTBUSA, POPMUPOBATH ONBIT.

MeTanpeaMeTHbIe Pe3yJbTaThI

MeranpeIMeTHbIE Pe3yJbTaThl OCBOCHHUS MPOrPaMMBbl YIEOHOTO TpeaMeTa
«MareMaTHKa XapaKTePU3yIOTCS OBJIaJICHUEM VHUBEPCATbHbIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU —~ KOMMYHUKAMUGHLIMU
OelcmeusiMU U YHUBEPCATIbHBIMU PeZYIAMUGHBIMU OeUCNEUIMU.

1)  Vuusepcanvuvie  nosnaeamenwvmvle  Oelicmsus  0Oecnevusaom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYECCO8 00yUarwWuxcs (oceoeHue
Memo0oo8  NO3HAHUSL  OKpyJcaowe2o  Mupa;,  HpUMeHeHue  J02U4eCKUX,
uccne008amenbeKux onepayull, ymenul pabomamo ¢ ungopmayueti).

ba3oBblie JilorMuecKue 1eMCTBUA:

BBISBJIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKK MAaTeMaTHYECKHUX
O00OBEKTOB, TIOHATHH, OTHOIICHWH MEXKIY TMOHATUAMH, (DOPMYyIHPOBATH
OTIpEICIICHHSI TIOHSTHH; yCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KiIaccu(UKaIMi, OCHOBAHHUS JUII OOOOIICHUS W CpaBHEHUS, KPHUTCPUHU
IPOBOAMMOTO aHAJIN34;

BOCIPUHUMATh, (GOPMYIUPOBATbH M  NPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEpJUTEIbHBIE U OTPULIATETbHBIC, €IMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIE,

BBISBJISITh ~ MaT€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NpOTUBOpeUrs B (akTax, JAHHBIX, HAOIIOJEHUSAX U YTBEPKACHUSIX; MPEJIaraTh
KPUTEPUH JIJISl BBISIBIICHUSI 3aKOHOMEPHOCTEH 1 MMPOTUBOPEUHH;

JieNaTh BBIBOJBI C HWCIOJB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3AaKIIOUECHUN, YMO3aKIIOUEHUH IO aHAJIOTUH;

pa30upaTh JOKa3aTeNbCTBA MATEMATUUECKUX YTBEPXKICHUN (TpSAMbBIE U OT
NPOTUBHOTO), TMPOBOJUTH CAMOCTOATEIHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTEeMaTUYECKUX (PaKTOB, BHICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MIPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBECHHBIE PACCYKICHHS;

BBIOMpATh CIMOCOO pelieHus yuyeOHOW 3ajadyu (CpaBHHUBATH HECKOJIBKO
BApUMAHTOB  pEIICHHS, BHIOWpaTh HaumboJee TMOAXOMSAMHMA C  YIETOM
CaMOCTOSATEIHLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBaresbCckue AeiicTBUA:

MCTIOJIb30BaTh BOMPOCHI KaK HUCCIEAOBATEIBCKUN MHCTPYMEHT TO3HAHUS;
dbopMynupoBaTh  BOMPOCH,  (UKCUPYIOIMIKE TPOTUBOpEYHe, MPoOsIeMy,
CaMOCTOATEIFHO YCTaHABIMBATH MCKOMOE W JIaHHOE, (DOpMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TMO3UIINIO, MHECHHUE;

POBOAUTH IO CaMOCTOSITENIBHO COCTaBJICHHOMY TUIAHY HECIIOKHBIN
AKCHEPUMEHT, HEOOJIBIIOE MCCIEAOBAaHUE IO YCTAHOBICHHIO OCOOEHHOCTEH
MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;

CaMOCTOSITEIbHO (POPMYTUPOBATH 0000IIEHNS U BBIBOJABI MO pe3yJbTaTaMm
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MPOBEAEHHOTO  HAOJIOJEHUS, HWCCIEIOBaHUS, OIEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BHIBOJOB U 0000IICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIecca, a TaKKE BBIABUTATH

MIPEATIOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.
Pab6ora ¢ undopmanueii:

BBISBJIATh HEAOCTATOYHOCTh W HW30BITOYHOCTh WH(GOPMAIUH, JTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETHPOBATH
UHGOPMAIINIO PAa3IMYHBIX BUAOB U (DOPM MPEICTABICHUS;

BBIOMpaTh (QopMy TpeAcCTaBIICHHs HWHOOPMAIMU W HWLIIOCTPUPOBATH
permraeMble  3aJadyd  CXeMaMH, JIharpaMMamMHi, WHOW Tpadukodl ©  HX
KOMOWHAIIUSIMU;

OIICHMBATh HAAEKHOCTh WH(GOPMAIIUU TI0 KPUTEPHUSM, MPEIIOKCHHBIM
YUUTEIEM WIH CPOPMYIIUPOBAHHBIM CAMOCTOSTEITBHO.

2)  Vnuueepcanvnvle  KOMMYHUKAmu@Hble Oelicmeus  0becnequsarom
chopMUPOBAHHOCINb COYUATLHBIX HABLIKOB 00)UaAIOUUXCS.
Oo0menue:

BOCIPUHMMAaTh W (QOpPMYyJIHpOBaTH CYXACHUS B COOTBETCTBHH C
YCIIOBUSMH U TICJISIMU OOIICHHMS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY
3peHUs B YCTHBIX (IIPU HAJIMYUU BO3MOXKHOCTH) U TTMCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI MO0 XOAYy pelleHus 3ajladyd, KOMMEHTHPOBATh  MMOJIYYCHHBIN
pe3yIbTaT;

B X0JIe 00CYXICHUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aeMON TEMBI,
npoOJieMbl, peliaeMoil 3ajlayu, BBICKA3bIBaTh HJEH, HalleJICHHbIE Ha MOHUCK
PEIICHHS; COMOCTABISTh CBOU CYXKIEHUSI C CYXKICHHSIMHU JIPYTUX YYaCTHUKOB
auanora, oOHapY»XKUBaTh Pa3lIMYMe M CXOJCTBO MO3UIUN; B KOPPEKTHOU (popme
dbopMynHpOBaTH Pa3HOTIACHUS, CBOM BO3PAKCHHUS;

NPENCTaBIsATh  pe3yAbTaThl  pEIIeHUs  3aJadyd,  JIKCIEPUMEHTA,
UCCJIEIOBAaHUA, MPOEKTA; CAMOCTOSTEIBHO BBIOMpaTh (OpMaT BBICTYIUICHUS C
yu€TOM 3ajlay TpPEe3eHTAIMH, OCOOCHHOCTEW ayAMTOPUU W WHANBUAYaJTbHBIX
BO3MOXHOCTEH.

CoTpyaHu4ecTBO:

NOHMMAaTh W  HUCIHOJB30BaTh  MPEUMYINECTBA  KOMAaHIHOMN u
UHANBUAYaTbHON pabOThl MPU PEIIEHUH Y4YeOHBIX MaTeMaTHYEeCKUX 3aj1ad;
NPUHUMATH I11€7Tb COBMECTHOM JEeATEIbHOCTH, IUIAHUPOBATH OpPTaHU3AIMIO
COBMECTHOM pabOThI, paclpeaenaTh BHIbI paOOT, JOTOBAPUBATHCSA, 00CYKIATh
IPOIIeCcC U pe3yJbTaT paboThl; 0000IIaTh MHEHHS HECKOIBKHX JIIOJICH;

y4acTBOBAaTh B TPyNmHoBBIX ¢Gopmax paboTel (0OCykaeHus, oOMeH
MHEHUSIMH, MO3TOBBIC INITYPMBI W Jp.); BBIIIOJHATH CBOIO YacTh pabOTHl U
KOOPJMHUPOBATh CBOW JEHCTBUSA C APYTMMHU WICHAMH KOMaH/bI, OIICHUBATH
Ka4yeCTBO CBOETO BKJIaJla B OOIINI IPOJYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aMMOICHCTBHSI.

3) Vuueepcanvnvie  pezynamuenwvie  Oeiicmeus obecneuusaiom
Gopmuposanue CMbICI08bIX VYCMAHOBOK U HCUSHEHHBIX HABLIKOG JUYHOCHU.
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Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AITOPUTM pPELIEHUs 3aJayd (WIH €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS C YYETOM MMEIOIIUXCA PECYpCOB W
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATh BAPHUAHTHI
perieHuit ¢ yuéToM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb:

BJaJE€Th CIOCOOAMHM  CaMONPOBEPKH, CAMOKOHTpPOJIS Tmpolecca H
pe3yapTaTa peleHns MaTeEMaTUYECKON 3aa4H;

OpeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTb HpPH PEIICHUU
3a/1ayu, BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW LEIU
U YCIOBHSIM, OOBSICHATh NPUYUHBI JOCTHXKEHHUSI WM HEIOCTHKEHHS 1IeJH,
HaXOAMUTh OLUIMOKY, 1aBaTh OLEHKY NPHUOOPETEHHOMY OITIBITY.

IIpenmeTHble pe3yabTaThl

[IpenmeTHble pe3ynbTaThl OCBOCHHUS paboyeil mporpaMMbl MO MaTeMaTHKE
IpeJICTaBIEHBI TI0 TOJaM 00YYEHUS B CIEAYIOLIUX pa3fesiax MporpaMMbl B paMKax
OTIEJIbHBIX KypcOB: B 5—6 kiaccax — Kypca «Maremaruka», B 7—-10 kmaccax —
KypcoB «Anrebpa», «I'eomerpus», «BeposiTHOCTb U CTATUCTUKAY.

Pa3BuTHe J0rMueckux npeAcTaBlIeHUN U HABBIKOB JIOTUYECKOI'O MBIIUICHUS
OCYILECTBIISIETCS HA MPOTSKEHUH BCEX JIET 00YUYEHMsI B OCHOBHOM IIIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. [Ipenmosaraercs, 4TO BBIMYCKHUK OCHOBHOM IIKOJIBI
CMOKET CTPOUTh BBICKA3bIBaHUs M OTPHUIAHMS BbICKA3bIBaHUI, pacloO3HaBaTh
UCTUHHBIE U JIO)KHBIE BBICKA3bIBaHUs, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
OBJIZICET MOHATUAMM: OIpPEIEICHHE, aKCHOMa, TEOpeMa, JI0Ka3aTeIbCTBO — H
HaY4YHUTCS UCIIOJIb30BAaTh UX MPH BBIIIOJHEHUHU YIEOHBIX U BHEYUEOHBIX 3a/1a4.

PABOYASA NTPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5—6 KJIACCBHI

Henan n3yvenusi yueOHOro Kypca

[IpuopuTeTHRIMU LEASIMU OOY4YEHUS MaTeMaTUKe B 5—6 Kiaccax SIBISFOTCS:

poJoKeHUE GOPMUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHATUH (YUCTIO,
BEIMYMHA, TeoMmeTpudeckas ¢urypa), 00ecHeunBarOINX NPEEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MAaTEMATUIECKOTO 00pa30BaHUs 00yUYaIOIIUXCS;

pPa3BUTHE MHTEJUICKTYaIbHBIX U TBOPYECKHX CIOCOOHOCTEN OOydarouuxcs,
[M03HABATENBHOW aKTUBHOCTH, UCCIIEIOBATEIIbCKAX YMEHUW, HHTEPECA K U3YUYEHHIO
MAaTEMAaTHKH;

NoJABEJCHNE O0YYaIOIIMXCSl HAa AOCTYIMHOM JJIi HUX YPOBHE K OCO3HAHHUIO
B3aHMOCBS3U MAaTEMAaTUKHU U OKPYIKAOLIETO MUPA;

dbopmupoBaHue (HYHKIMOHATBHON MaTeMaTUYECKOW IPpaMOTHOCTH: YMEHUS
pacro3HaBaTb MaTeMaTH4YeCKUE€ OOBEKThl B PEaJbHBIX KU3HEHHBIX CHUTYaIUSX,
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IIPUMEHATH OCBOCHHBIC YMEHUS Il PELICHUS TPAKTUKO-OPUECHTUPOBAHHBIX 3a/aY,
MHTEPIPETUPOBATH IIOJYYCHHBIE PE3YyJbTaTbl U OLEHUBATH UX HA COOTBETCTBUE
[IPAKTUYECKON CUTYallUU.

OcHOBHBIE JIMHUM COJEPKaHUA Kypca MaTeMaTHKH B 9—6 Kjaccax —
apumeTnyeckass U TeoMEeTpUYecKas, KOTOpble pPa3BUBAIOTCA MNapaJljIeNbHO,
Ka)KJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT
IpYroM, a B TECHOM KOHTAaKT€ M B3aUMOACUCTBHUU. Taxke B Kypce NMPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U OMUCATEIbHON CTATUCTHKU.

N3yuenue apudmeTrueckoro Marepuana HaUMHAETCS CO CUCTEMAaTU3ALNK U
pPa3BUTHA 3HAHUI O HATYPAJbHBIX YUCIAX, OJYYEHHBIX B HaYaIbHOM mkone. [Ipu
TOM COBEPIICHCTBOBAHUE BBIUMCIUTEIBHOW TEXHUKU U (HOPMHUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCA C PA3BUTHUEM BBIUHUCIUTEIBHOW KYJIBTYPHI, B
YaCTHOCTU ¢ OOyYE€HHUEM MPOCTEHIINM IprUéMaM MPUKUJIKK U OLEHKU Pe3yJIbTaTOB
BbluMcIeHU. WM3yueHune HaTypallbHBIX 4HCeNl TMpojoJbKaercss B 6 Kiacce
3HAKOMCTBOM C Ha4aJIbHbIMHU NOHATUSMH TEOPUU JETUMOCTH.

Hpyroit kpynHblii OJOK B COJAEpKaHUU ApPUPMETUUECKON JUHUU — ITO
npobu. Hauano m3yueHusi OOBIKHOBEHHBIX M JIECSITHUHBIX JpOOEH OTHECEHO K 5
KJIacCy. DTO MEPBBIM 3Tan B OCBOGHUHU ApOOEH, KOrjaa MpOMCXOIUT 3HAKOMCTBO C
OCHOBHBIMU HJI€SIMU, MOHATUSAMH TeMbl. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
Apobell B MONHOM 00BEME MPEALIECTBYET M3YYEHHUIO NECATHUYHBIX ApoOeH, yTo
1eJIECO00Pa3HO C TOYKU 3PEHMs JIOTMKU W3JI0KEHHMsS YHMCIOBOW JIMHUHM, KOI/a
npaBuiga JEHCTBUH C JECATUYHBIMU JApOOSMHU MOKHO OOOCHOBAaThb YK€
M3BECTHBIMU QJIFTOPUTMAMM BBINIOJIHEHUS JIEHCTBUI C OOBIKHOBEHHBIMHU JIPOOSMHU.
3HAaKOMCTBO C JECATHUYHBIMM APOOSIMU PaCIIMPUT BO3MOKHOCTH JJIsi TIOHUMAaHMS
00y4aroUMMHCs MPUKIAJIHOTO MPUMEHEHHUS] HOBOM 3allMCH MPU U3YyYEHUH IPYTHX
PEIMETOB U IIPU IPAKTUYECKOM HCIONb30BaHUMU. K 6 Kiaccy OTHECEH BTOPOM
3Tall B HW3Y4YEHHM JpoOei, I/he MPOUCXOAUT COBEPILIEHCTBOBAHUE HABBIKOB
CpaBHEHHUST U TpeoOpazoBaHusi ApoOel, OCBOEHHE HOBBIX BbIYUCIUTEIbHBIX
QJITOPUTMOB, OTTAYMBAHUE TEXHUKM BBIYMCICHWM, B TOM 4YHUCJIEC 3HAYCHUU
BBIpAXXEHUM, copiepKallluX U OOBIKHOBEHHbBIE, U AECATUYHbBIE APOOU, yCTAaHOBIICHUE
CBSI3eW MEXAy HUMH, paCCMOTpPEHHE MPUEMOB pelICHUs 3a/1a4 Ha 1poOu. B Hauane
6 KJ1acca MPOUCXOINUT 3HAKOMCTBO C IIOHATHEM IMPOILIEHTA.

OCOOEHHOCTBIO H3Y4YECHHs] TOJOXKUTEIbHBIX W OTPUUATENbHBIX YHCEN
ABJIAETCS TO, YTO OHM TAK)K€ MOTYT pacCMaTpUBAaThCA B HECKOJIBKO 3TanoB. B 6
KJIacce B Haudaje u3ydeHus TeMbl «lloyloKuTenbHbIE M OTPULATEIBHBIE YHCIIA»
BbIIensieTca noarema «llemple uymcma», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATENIBHBIMM ~ YUCIAMU WU JEUCTBUAMU C  MOJOXHUTECIBHBIMU W
OTPULIATENIBHBIMU YHUCJIAMU MPOUCXOAUT HAa OCHOBE COAEPKATEIBHOIO IOAXOAA.
OTO MO3BOJSET HA JOCTYIHOM YPOBHE NMO3HAKOMHTH yYalIUXCSl MPAKTUYECKH CO
BCEMHU OCHOBHBIMHM NOHSTUSMM TEMBI, B TOM YHCJIE U C IPaBUJIAMU 3HAKOB IIPHU
BBITIOJIHEHUN apuPpMeThuecKux neucTBuil. M3ydeHue panuoHaIbHBIX YHUCET Ha
ATOM HE 3aKOHYHUTCS, a OyAET NPOJOJIKEHO B Kypce anreOphl 7 Kiacca, 4YTo CTaHEeT
CIEAYIOIIMM MPOXOJOM BCE€X IPHUHIMIHUAIBHBIX BOIPOCOB, TEM CaMbIM
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paszeneHue TpyAHOCTel o0yierdyaeT BOCIPUATHE MaTepuania, a paclpeaesieHue BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTU MPHUOOPETAEMBbIX HABBIKOB.

[Ipy 00yyeHUHN peleHnI0 TEKCTOBBIX 3a/ad B 5—6 Kilaccax HCIOIb3YIOTCS
apupmeTnuyeckue NpuéMbl peleHus. TeKCTOBblE 3aJaud, pelaeMble Mpu
O0TpabOTKE BBIYMCIUTENBHBIX HAaBBIKOB B 5—0 Kiaccax, paccMaTpUBAaIOTCS 3a/layu
CIEIYIOIIMX BHJIOB: 33Ja4d Ha JBMKEHHUE, Ha YaCTH, Ha MOKYIKH, Ha paboTy H
IIPOU3BOUTEIBHOCTh, HA MPOLEHTHI, HA OTHOLIEHUS W nponopuuu. Kpome Toro,
oOy4aromuecs: 3HaKOMSTCS ¢ MpUEMaMH pellIeHUs 3a7ad nepedopoM BO3ZMOMKHBIX
BapUAHTOB, yuyaTcsi paboTraTh ¢ MH(poOpMaleil, npeacTaBaeHHol B ¢hopme TadIuIy
WIN UarpaMm.

B paboueil nporpamMmme npeaycMoTpeHo (OpMUPOBAHKE MPONENECBTHUECKUX
anredpanueckux TmpeacTaBieHui. bykBa Kak CHMBOJ HEKOTOPOrO 4YHcCia B
3aBUCHMOCTH OT MaTEMATHYECKOI0 KOHTEKCTa BBOJMTCS IMOCTENEHHO. bykBeHHas
CUMBOJIMKA IIMPOKO HCIOJIB3YeTCsl TPEeXIe BCEro [ 3amucu  OOUIuX
YTBEPKACHUNW U TNpensiokeHud, GopMysl, B YaCTHOCTU IS BBIYUCIICHUS
F€OMETPUYECKUX BEJIMYUH, B KAUYECTBE «3aAMECTUTENS» YHUCIIA.

B kypce «MaremaTuka» 5—6 KJ1accoB MpeACTaBlICHa HAIJISIHAsI T€OMETPUS,
HalpaBJICHHAass Ha pPa3BUTHE OOpPA3HOrO0  MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHMsI, H300pa3UTENIbHBIX YMEHHH. OTO BaXHBIA dTall B M3yYECHUU
F€OMETPUHM, KOTOPBIM OCYIIECTBISIETCS Ha HariasJHO-IPAKTUYECKOM YpPOBHE,
OMMpAETCS HAa HArJsHO-00pa3HOE MbIIUIeHHEe oOydaromuxca. boibiias poib
OTBOJIUTCS PaKTHYECKOMN NEeATEIbHOCTH, OTIBITY, AKCIIEPUMEHTY,
mMonenupoBanuto. OOydaronuecs: 3HaKOMSITCA C T€OMETpUYECKUMU (UTypaMu Ha
IUIOCKOCTH M B TMPOCTPAHCTBE, C MX MPOCTEUIIMMU KOHPUTYpALUAMH, y4daTCs
U300pakaTh WX Ha HEJIMHOBAHHOW W KieT4aTo Oymare, paccMaTpuUBalOT HX
poCcTeNIIMe CBOMCTBA. B mpouecce M3ydyeHHs HarisggHOM TE€OMETPUU 3HAHMS,
MOJIYYCHHbIE O00YyYalolMMUCA B HayalbHOM IIIKOJIE, CHCTEMATU3UPYIOTCS U
pacupsoTCs.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ydyeOHOMY IMUIaHy B 5—6 Kjaccax M3y4yaeTcs WHTETrPUPOBAHHBIN
npeamer «MaTemMaTuka», KOTOpPBIM BKIIOYAaeT apuMETHUEeCKHil MaTephanl u
HarJIAIHYI0O TEOMETPHUIO, a TaKkKe MPOIEEBTUYECKUE CBEICHUS W3 anreOphl,
AJIEMEHTHI JIOTUKH U Hayalla OMUCATEIbHONW CTATUCTUKHU.

VY4eOHbIl MIaH HA U3YYCHHE MAaTeMaTUKH B 5—6 Kilaccax OTBOAHUT HE MEHeEe
5 y4eOHBIX 4acOB B HEJEII0 B TEUCHUE KaXKIOTO Toja 0OOydeHHUs, BCETO HE MEHeEe
340 y4eOHBIX 4acoB.

Copep)xaHue yuebHoro kypca (no ronpam obyueHusn)
5 KJIace
Hamypanvnvie yucaa u nyn
Hatypansnoe uucno. Psa natypansabix uncen. Yucno 0. M3o6paxkenue
HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPAUHATHOM (UMCIOBOM) MPSIMOIA.
[To3uunoHHass cucrteMa cuucieHus. PuMckas Hymepanus Kak IpuMep
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HEIO3UIMOHHOM CUCTEMBI CUMCIIEHUS. JleCcATHUYHAs CUCTEMA CUUCIICHUS.

CpaBHEHME HaTypaldbHBIX YHCEJN, CPABHEHUE HATYPAIbHBIX YHCEN C HYJIEM.
Crnoco0Obl cpaBHeHMs. OKpYIJIEHHE HAaTYPaJIbHBIX YUCEN.

CrnioxeHue HaTypalabHbIX YMCEI; CBOVCTBO HYJIA IIPH CIOKEHUH. Briuntanue
KaK JeiicTBUE, 00paTHOE CIOKEHHIO. Y MHOKEHUE HAaTypalbHBIX YMCEN; CBOMCTBA
HyJIs8 W €AUHUIBI NpU YMHOXKeHUHU. JleneHwe kak JelcTBUEe, 0OpaTHOE
YMHOXEHUI0. KOMIOHEHTHI AEHCTBUM, CBSA3b MEXAy HUMU. [IpoBepka pesynbTara
apumerndeckoro aeiictBus. llepeMecTurenbHoe W COYETATEIBLHOE CBOMCTBA
(3aKOHBI) CJIOKEHHMSI M YMHOXEHUS, paclpeeIuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS.

Ucnonb3oBanue OykB ajii OOO3HAYEHUS! HEU3BECTHOI'O KOMIIOHEHTAa U
3aMKiCH CBOMCTB apu(PMETHUECKUX JEUCTBUM.

JlenuTenu W KpaTHBIE 4YKCIIA, paA3JIOKEHHE Ha MHOXuTend. lIpocteie u
cocTtaBHble yncna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom.

Crenenp C HaTypaJbHBIM IIOKa3aTejleM. 3aluCh YHCJIAa B BUAE CYMMBI
Pa3psIHBIX CIAraeMblX.

UucnoBoe BblpakeHHE. BpIunciieHWE 3HAYEHUN YHMCIIOBBIX BBIPAXKEHUN;
NOPSIIOK  BBINOJIHEHUS ~ AeWCTBU.  MCmonb30BaHME TP BBIYMCIEHUAX

EPEMECTUTETBHOTO u COUYETATEIILHOTO CBOMCTB
(3aKOHOB) CIIOKEHUS U YMHOXEHUS, PACIIPEICTUTEILHOTO CBOMCTBA YMHOKEHUS.
/Jlpoou

[IpencraBienne o napoOu Kak crocobe 3amucu  YacTH  BEJIUYUHBI.
OO6bikHOBeHHBIE npoOu. [lpaBuibHBIE W HempaBWibHbIE ApoOu. CMelaHHas
IpoOb; TpeACTaBlieHWE CMEIIAHHON ApoOW B BHUAE HEMPABWIBHON ApoOH WU
BbIJIEJICHUE 1I€JI0M YacTH 4Yucia W3 HempaBWiIbHOU Apobu. U3obpakenue apoodeit
TOYKAMH Ha YUCIIOBOM mpsiMoil. OCHOBHOE CBOMCTBO /ipoOu. CokpaiieHue apooei.
[IpuBenenue npobu Kk HOBOMY 3HaMeHaTent0. CpaBHEHHE APOOEH.

CrnoxeHue M BeIUUTAHHUE JIpoOeii. YMHOKEHHE U JIeJICHUE poOei; B3auMHO
obOpatHbie 1podu. Haxok1eHre 9acTu 1eJ0ro U IeJI0ro MO €ro YacTH.

JHlecatnunas 3amuch apoOei. IlpeacrtaBieHue NEeCATUYHOM IpoOM B BHUIIC
OObIKHOBEHHOH. IM300paxkeHne JeCATUYHBIX ApOoOEH TOYKAaMU Ha YHCIIOBOM
npsimoii. CpaBHEHUE NECSITHUHBIX JPOOEH.

Apudpmernyeckue ACUCTBUS C JECATUYHBIMH ApoOsimu.  OKpyrieHue
JECATHYHBIX IpOOCi.

Pewenue mexcmoguvix 3a0au

Pemenue TekcTOBBIX 3amad  apuMeTHYECKUM crocoOom. Pemienwue
JOTUYECKUX 3adad. PemeHue 3amad mepeObOpoM BceX BO3MOXKHBIX BAapHAHTOB.
Hcnonp3oBaHue npu pelieHuu 3a/1a4 TabJuIl U CXEM.

Pemiennie 3amay, coaepkaliux 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIWYMHBI:
CKOpPOCTb, BpEMsl, pACCTOSHHE; I1I€HAa, KOJIMYECTBO, CTOUMOCTh. EIuHHUIIBI
W3MEpPEHUs: MacChl, 00BEMA, IIEHBI; PACCTOSHUSA, BPEMEHH, CKOpOCTH. CBs3b
MEXy €IMHUIIAMU U3MEPEHUS KaXI0N BETUUMHBI.

Petienrie OCHOBHBIX 3aJ1a4 Ha APOOH.

[IpencraBnenne JaHHBIX B BHJAE TaOJMI, CTOJIOYATHIX JAUATPAMM.
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Haznaonaa zeomempus

Harnsgueie mpencrtaBineHus o (urypax Ha IJIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIyY, YIroJl, JIOMaHas, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsamoii,
OCTpBIN, TYIIOW U pa3BEPHYTHIN YIJIBL.

JlnmuHa oTpe3ka, METPUUYECKUE €AUHUILIBI JJIMHBL. [[TMHa JOMaHOW, IEPUMETP
MHOI'OYT'OJIbHUKA. I3MepeHne 1 MOCTPOEHUE YIJIOB € IOMOUIBIO TPAHCIIOPTUPA.

Harnsgueie npencraBieHuss o Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJILHUK, KBaAPAT; TPEYTOJbHUK, O PABEHCTBE QUTYD.

N3o0paxenue ¢uryp, B ToM uuciie Ha kieTdatoi Oymare. Iloctpoenue
KOH(UTrypaluuili U3 yacted npsMou, OKPYKHOCTU HAa HEIMHOBAHHOW M KIJIETYATOM
Oymare. Mcnonb30BaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[Inmomane TPSAMOYroJAbHUKA W MHOTOYTOJbHHMKOB, COCTaBJIEHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4YHcCie (uryp, m3o0pakEHHBIX Ha KJeTdyaTod Oymare.
Enunuiel namMepenust miomaim.

Harnsannsie MIPECTABICHUS 0 MPOCTPAHCTBEHHBIX dburypax:
NpSAMOYTOJIBHBIN  TMapajuiesnenunes, Kky0, MHororpaHHuku. HM3o0paxeHue
NPOCTEHIIINX MHOTOIPaHHUKOB. Pa3BépTku kyba m mapamenenunena. Co3gaHue
MOJIeJIel MHOTOIPaHHUKOB (U3 OyMaru, mpoBOJIOKH, TIJIACTUIINHA U . ).

O0BEM NPSAMOYTOJIBLHOTO Mapajienenumnena, kyoda. EauHuibel usmepeHus
o0BbéMma.

6 kiacc

Hamypanvnuie uucna

Apudmernyeckue ACHCTBUS C MHOTO3HAYHBIMH HATypajJbHBIMH YHUCIAMH.
YucrnoBble  BBIpKEHUS, TOPSAOK  JCHCTBHM,  HMCIOJIb30BaHHE  CKOOOK.
Hcnonp3oBaHue MOpH BBIYUCIEHUAX MEPEMECTUTEIBHOIO W COYETATEIbHOIO
CBOMCTB CIIO)KEHUSI U YMHOXKEHHS, PACHPEACIIUTEIBHOIO CBOMCTBA YMHOXEHUS.
OkpyriieHre HaTypaJIbHBIX YUCET.

JlenuTenu U KpaTHBIC YUCiIa; HAMOOIBITUN OOITUN NETUTENh M HAUMEHbBIIICEe
oO1ree kpaTHoe. [lenruMocTh CyMMBI U TIpou3BeieHus. [leneHne ¢ ocTaTkoM.

Jlpoou

OObIKHOBEeHHAs1 ApOOb, OCHOBHOE CBOMCTBO JPOOM, COKpAICHHE IpoOcCii.
CpaBHeHue U yrnopsijounBanue Apooeii. PemeHne 3ama4 Ha HAXOXKIECHUE YACTH OT
[EJOr0 M IEJOoro Mo ero yactu. J[poOHoe dYMcIo Kak pe3yiabTaT JeNCHUS.
[IpencraBienue necITHUHON APOOH B BUIE OOBIKHOBEHHOW APOOH M BOZMOMKHOCTH
MIpe/ICTaBlICHNs OOBIKHOBEHHOW APOOM B BHJIE JACCATUYHOU. JlecsTiuunbie npodu u
MeTpudeckas cucreMa mMep. ApudmeTndeckue ASHCTBUS W YUCIOBBIE BBIPAKEHUS
C OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMHU.

OtHomienue. JleneHne B JaHHOM OTHOIIEHUWH. MacmTad, HpOoNopIus.
[IprMmeHeHune mponopui Npy PEIIeHUH 3aa4.

[TonaTue npoueHTa. BelunciieHne NpoueHTa OT BEJIMYMHBI U BEJIMYUHBI T10
e€ npoueHTy. BoipakeHrne npoleHTOB JeCATUYHBIMU Apo0saMu. Penienue 3agad Ha
MPOLEHTHI. BhIpaxkeHne OTHOIIEHNS BEJIMYHH B MPOLICHTAX.

Ilonoxcumenvuvie u ompuyamenbHble UUC1a

[TonoxurenbHble U OTpULATENbHBIE 4yncia. Llensle yncna. Moayne uucna,
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reoMeTpuYecKass HMHTeprpeTanuss Moayss uucina. M3o0paxenue uucen Ha
KOOPAMHATHOMN NPpAMON. YUHUCIOBBIE IPOMEKYTKHU.

CpaBHeHue uucen. Apupmeruyeckue ACHUCTBUS C MOJOKUTEIBHBIMU H
OTPULIATEIBHBIMHU YU CIIAMH.

[IpssMoyTOJIbHAs cUcTEMa KOOPAMHAT Ha IUIOCKOCTH. KOOpIMHATEI TOUKH Ha
II0CKoCTH, abcuucca u opauHara. Iloctpoenue Touek U GUryp Ha KOOpAUHATHOM
IIJIOCKOCTH.

byxeennuwie ¢vipasricenusn

[Ipumenenue OykB I 3alMCH  MATEMAaTUYECKHUX  BBIPAKEHUH U
npennoxxenuid. CBoicTBa apudmeTnueckux aAercTBuil. bykBeHHbIE BbIpaK€HUs U
YUCJIOBBIE IIOJCTAaHOBKH. DBYyKBEHHBIE pAaBEHCTBA, HAXO0KJICHUE HEU3BECTHOIO
KoMIOHeHTa. Dopmyiibl; (GOpMyabl NEpUMETpa M IUIOMIAAM MNPSIMOYTOJIbHHKA,
KBaJipaTa, o0bEMa napasuiesenumnesia u Kyoa.

Pewenue mexcmogix 3a0au

Pemenue TekcTOBBIX 3amay  apumeTHyeckuM crocoOom. Pemienue
Joruyeckux 3anad. Pemienue 3a1au nepebopoM Bcex BO3MOKHBIX BAPUAHTOB.

Pemienne 3amay, comepKallMxX 3aBUCHMOCTH, CBSI3BIBAIOIIUX BEJIMYHMHBI:
CKOPOCTb, BpeEMH, paccTosHUE; LICHA, KOJIMYECTBO, CTOUMOCTB;
POU3BOJIUTEIBLHOCTD, BpeMs, O0BEM paboThl. EMWHUIBI W3MEpEeHus: Macchl,
CTOMMOCTH; pAacCCTOSIHHS, BpPEMEHHM, CKOpOCTH. CBs3p MEXKIYy €IUHHUIAMU
U3MEPEHHUS KaX 0N BEJINUHUHBI.

Pemienue 3amad, CBSI3aHHBIX C OTHOIIEHHUEM, MPOINOPLHUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMH; PEIICHUE OCHOBHBIX 3aj[a4 Ha IPOOHU U MPOIEHTHI.

OueHka W TOpUKUOKA,  OKPYIJIEHHE  pe3ysbTaTa.

CocraBienue OYKBEHHBIX BBIPAXKEHUM 110 YCIOBUIO 3a/1a4H.

[IpencraBienne NaHHBIX C MOMOIIBIO TaOaUI] U AuarpamMm. CtonOuateie
AUarpaMMbl: YTEHHUE U NTOCTpOEeHUE. UTeHHE KPyrOBbIX AUArPaMM.

Haznaonan zeomempusn

Harnsnseie mpencraBieHus o (QuUrypax Ha TUIOCKOCTH: TOYKa, MpsiMasi,
OTPE30K, Jy4, yroJjl, JIOMaHas, MHOIOYTOJIbHUK, YETHIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anMHOe pacmnoJsiokeHrne ABYyX NPSMBIX Ha IUIOCKOCTH, IapajuleiIbHbIC
IpsIMBbIE, TEPICHAMKYJISIPHBIE NpsMble. M3mepeHue pacCTOSHHUNM: MEXAy ABYMS
TOYKaMH, OT TOYKH 0 NPSMOM; JNIMHA MapLIPyTa HA KBAJAPATHOU CETKE.

N3mepenne u INOCTPOCHHE YIIOB C IIOMOULIBIO TpaHcmoprupa. Bunsl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIbHBIN, TYIIOYTOJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeTpIpEXYTroJIbHUK, MIpUMEPBHI
YETBIPEXYTOIBHUKOB. [IpAMOYroNbHUK, KBaApaT: UCIIOIB30BAHUE CBOMCTB CTOPOH,
yraoB, nuaronaneid. M3oOpaxkeHne reoMeTpuveckux (QUryp Ha HEIMHOBAHHOU
Oymare ¢ WCIOJb30BaHUEM LUPKYJs, JHMHEWKH, YTOJbHHMKA, TPAHCHIOPTHpA.
[TocTpoenus Ha keT4aTON Oymare.

IlepumeTp MHoroyronpHuka. [loHsiTHe T™IOWAAM (QUIYPBI; E€IUHULEI
n3Mepenus miomanu. [Ipubnmxkénnoe n3aMepenue miomaau (GuUryp, B TOM 4ucCIIe
Ha KBaJpaTHOU ceTke. [IpubimxénHoe n3MepeHue IIMHbBI OKPYKHOCTH, IJIOIIAIN
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Kpyra.

CummeTpusi: LIeHTpalibHasA, OceBas U 3epKanbHas cuMMeTpuu. [locTtpoeHue
CUMMETPHUYHBIX QUTYD.

Harnsanueie Ipe/ICTaBICHUSA 0 IPOCTPAHCTBEHHBIX ¢durypax:
napajenenunen, Kyo, Mmpu3Ma, NOUpaMKaa, KOHYC, IWIIMHIP, wWap U cdepa.
N306paxkenne npocTpaHCTBEHHBIX QuUryp. [Ipumeps! pa3BEPTOK MHOTOIPaHHUKOB,
nunHapa U konyca. Co3gaHue Mojenield MpoCcTpaHCTBEHHbIX Guryp (u3 Oymaru,
MPOBOJIOKH, TUTACTUIIMHA U JIP.).

[TonsiTue o0BEMa; equHUIIBI U3MEpeHus: 00bémMa. OOBEM MPSAMOYTOJIBHOTO
napasuienenurnesna, Kyoa.

MnaHupyeMbie npeaMeTHble pe3y/ibTaTbl OCBOEHUA pabouen
nporpamMmmbl Kypca (no rogam obyueHun)

OcBoenune yueOHOro Kypca «MaTtematruka» B 5—6 Kj1accax OCHOBHOM IIIKOJIbI
JIOJDKHO O0ecIeunBaTh JTOCTHIKEHUE CIEAYIONIUX MPEIMETHBIX 00pa30BaTelIbHBIX
PE3YIBTATOB:

5 KJace

Yucna u éviuucnenusn

[TorumMate ©  TOpaBUIBHO  YHNOTPEOJATH TEPMHUHBI, CBSI3aHHBIE C
HATypaJIbHBIMHM YHUCIIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU JPOOSMHU.

CpaBHUBaTh H YIOPSIOYMBATH HATypajbHbIE 4HCJIA, CpPaBHUBATh B
IPOCTEUIINX CIydasiX OOBIKHOBEHHBIE APOOH, AECATUYHBIE IPOOH.

CoOTHOCUTH, TOYKY Ha  KOOpDJAWHATHOW  (YHCIIOBOM) TMpsSMOM ¢
COOTBETCTBYIOIIMM €{ YHMCIIOM M W300pakaTh HATypajbHBIE YMC]Ia TOYKAaMU Ha
KOOPAWHATHOM (YMCI0BOM) NPSAMOIA.

BeimonHaTe apudMeTHdecKkue ACHCTBHUS ¢ HATypadbHBIMU YHCIIAMHU, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIITUX CITydasX.

BrIMOHATE MPOBEPKY, MPUKUAKY PE3yIbTaTa BHIYUCICHUH.

OKpyrJISITh HATypaJIbHBIC YUCIIA.

Pewienue mexcmoewix 3a0au

Pemate TexcTOBBIE 3amaun apuPMETUYECKHM CIOCOOOM U C TIOMOIIBIO
OpPraHNU30BaHHOTO KOHEYHOTO Mepedopa BCeX BO3ZMOKHBIX BAPHAHTOB.

Pemate 3amaum, cogepikamine 3aBUCUMOCTH, CBSI3bIBAIONIUE BEJIIMYMHBI:
CKOPOCTb, BpEM$, PACCTOSIHUE; 1IEHA, KOJTUYECTBO, CTOMMOCTb.

Hcnonb3oBaTh KpaTKHE 3alUCH, CXEMBbI, TaOMUIBI, OOO3HAYCHHUS TMIPH
pelieHnuy 3aaad.

[lonb30BaThCsl OCHOBHBIMU €AUHUIIAMH H3MEPEHHsS: II€Hbl, MAacChl;
pPaAcCTOSIHHS, BPEMEHH, CKOPOCTH; BBIpAXKaTh OJIHA CIAWHUIIBI BEJIMYHMHBI UYEpe3
TIpyTHe.

W3BnekaTh, aHAIM3UPOBATH, OICHUBATH WH(MOPMAIINIO, TIPEICTABICHHYIO B
Tabnmie, Ha CTOMOYATOW JOHWarpaMme, HWHTEPHPETHPOBATH MPEACTABICHHBIC
JaHHBIC, UCTIOH30BATh JAHHBIC TIPH PEIICHUH 3a71a4.

Haznaonasn zeomempus

18



[Tonp30BaTHCS TECOMETPUICCKUMH MTOHSATUSIMH: TOUKA, TIPSIMasi, OTPE30K, JIyY,
yTOJI, MHOTOYTOJILHUK, OKPY>KHOCTb, KPYT.

[TpuBomuTh TpUMEpPHI OOBEKTOB OKPYXKAIOMIETO MHpPA, MUMEIOMUX (Gopmy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBI3aHHYIO C YTJIaMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEPIIMHA, CTOPOHA, JWAroHajdb, C OKPYXHOCTBIO:
paanyc, TuaMeTp, IeHTP.

N300pakaTh W3ydeHHBIC TeOMETpUIEeCKUEe (DUTYphl HAa HEIIMHOBAHHON U
KJIETYaTONW OyMare ¢ TOMOIILI0 UPKYJIIS U JIMHEWKH (MTPY HAJTMYUHA BO3MOYKHOCTH ).
HaxoauTe JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C TIOMOIITBIO
JUHEHKH, CTPOUTH OTPE3KH 3aJaHHOUW JIJIMHBI, CTPOUTH OKPYXKHOCTH 3aJIaHHOTO
paauyca (TIpu HATHIUH BO3MOXKHOCTH ).

Hcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSMOYTOJIbHUKA, KBajpaTa s
UX TTOCTPOCHUS, BEIYMCIICHUS TJIOMIAIN U IIEPUMETpa.

Bbrauciare mepuMeTp W IUIOMAAL KBaapara, NpSMOYTOIbHUKA, (GUTYp,
COCTaBJICHHBIX W3 MPSAMOYTOJBHUKOB, B TOM 4HCIIe (HUTYp, M300pakKEHHBIX Ha
KJIeT4aToi oymare.

[Tonb30BaTHCS OCHOBHBIMH METPUYCCKUMH CIUHUIIAMU H3MEPCHUS JITUHBI,
TUTOIIA/IH; BBIpAXKaTh OJTHU €AUHUIIBI BEIMYNHBI Yepe3 IPyTHE.

Pacno3naBath mapaienenunen, KyO, HCIONB30BaTh TEPMHHOJOTHIO:
BepIIMHA, peOpo TpaHb, W3MEPEHHs; HAaXOIUTh W3MEPEHHs MapaJuleleIuIea,
KyoOa.

Beraucnats 00b6éM Ky0Oa, mapajuiesienunena mo 3alaHHbIM W3MEPEHHSIM,
MIOJTb30BAThCS CAMHUIIAMU U3MEPEHHsS 00bEMA.

Permate HecnmoxHBIE 3a/jau HA U3MEPEHUE TEOMETPHUUYECKUX BEJIMYMH B
NPaKTUYECKUX CUTYaIusIX (TIPH HAJTHYUU BO3MOKHOCTH).

6 kiacc

Yucna u eviyucienusn

3HaTh M MOHMMAaThb TEPMUHBI, CBSA3aHHBIE C PA3IUYHBIMH BUAAMU YHUCEN U
croco0aMu HX 3aMMKCH, MEPEXOAHUTh (€CIU 3TO BO3MOXKHO) OT OAHOW (OpMBI
3aIlMCH YHCJIa K APYTOu.

CpaBHUBATH U YIOPSAIOUMBATH IEJIbIC YMCIIa, OOBIKHOBEHHBIE U JIECATUIHBIC
IpoOu, CpaBHUBATH YKCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BeimonHaTh, coueTass yCTHbIE M TUCBMEHHBIE MPHUEMBI, apumeTHdecKue
NEUCTBHSI C HATypaJbHBIMU M UEIbIMHU YHCIAMH, OOBIKHOBEHHBIMU H
JECATUIHBIMU APOOSMU, TTOJIOKUTEIBHBIMU U OTPUIIATETHHBIMHA YUCTAMH.

BpuncnaTe 3HaYE€HHS YMCIOBBIX BBIPAXEHHM, BBIIOIHATH NPUKUAKY U
OLICHKY pe3yJibTaTa BbIYUCJIEHUW; BBINOIHATh NPeoOpa3oBaHUsl YHMCIIOBBIX
BBIPKEHU Ha OCHOBE CBOWCTB apu()METHICCKUX JEHCTBUM.

COOTHOCUTH TOYKY HAa KOOPJMHATHOW MPAMOM C COOTBETCTBYIOIIUM €M
YUCJIOM M H300pa)kaTh 4YHUCJIa TOYKAMH Ha KOOPJMHATHOM MPSIMOM, HAXOIUTh
MOJTyJIb YUCIIA.

COOTHOCHUTH TOYKH B NPSIMOYTOJIbHOM CUCTEME KOOPAMHAT C KOOPJIAWHATAMHU
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3TOU TOYKH.

OKpyrJsITh 1eNible Yucia U JECATUYHBIE APOOHM, HAXOAUTh MPUOIMKEHUS
YHUCEJL.

Yucnoevie u OyKeeHHbIE GbIPAICCHUS

[Tonumats U ynotTpeOasiTh TEPMUHBI, CBSI3aHHBIEC C 3aMKUCHIO0 CTENIEHU YMCIIA,
HaxOJIUTh KBaJpaT U KyO 4KCIIa, BBIUYUCIATH 3HAUEHUS YUCIOBBIX BBIPAKCHUI,
coAepKalluX CTEICHHU.

[Tonp30BaThCs MpU3HAKAMM JACIUMOCTH, PACKIAAbIBATh HATYPAIbHBIE YUCIA
Ha NPOCTbIE MHOKUTEH.

[Tonbp3oBaThCcss MacITaboM, COCTABIIATH MPOIMOPIIUU U OTHOIIICHHUS.

Ucnonw3oBaTh OYKBBI 1151 0003HAYCHUS YU CEIT TIPU 3aMMCU MAaTEeMAaTHUYECKUX
BBIPKEHUH, COCTABIIATh OYKBEHHBIC BRIPAXKECHUS U (POPMYIIbI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX  BBIPQXKEHUW, OCYIICCTBISASI HEOOXOAUMBIE  TMOJCTAHOBKH U
npeoOpa3zoBaHusl.

Haxonuth HEM3BECTHBIN KOMIOHEHT PABEHCTBA.

Pewenue mexcmogix 3aoau

Pemrate MHOTOIIIArOBBIC TEKCTOBBIC 3a7]a4U ApU(PMETHIECKUM CIIOCOOOM.

Pemiate 3amaum, CBsS3aHHBIE C OTHOIICHUEM, MPOMOPLUUOHAIBLHOCTHIO
BEJIMYUH, IPOIICHTAMU; peliaTh TP OCHOBHBIC 3a/1a4l Ha JPOOU U MPOIICHTHI.

Pemates 3amauu, conaepikaiiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYUHBI:
CKOPOCTb, BpeEMH, paccrosiHue, LIEHa, KOJIMYECTBO, CTOMMOCTE;
IPOU3BOJIUTEILHOCT, BpeMsi, 00bEMa paboOThI, HUCHOJB3YyAd apudmeTHuecKue
NEUCTBHS,  OLIEHKY, HPUKHUAKY; I0JIb30BaTbCsl  €OUHULAMH  U3MEPECHUS
COOTBETCTBYIOILIUX BEJIMYMH.

CoctaBisaTh OYKBEHHBIE BBIPAKEHUS MO YCIOBHIO 33/1a4H.

N3Bnekars wH(OpManmio, MpeaCTaBICHHYI B TaOJWIlaX, Ha JIMHCHHOM,
CTONOYATON WM KPYroBOM JuarpamMmax, WHTEPIPETHUPOBATH MPEICTABICHHBIC
JAHHBIE; UCIIOIb30BATh JAHHBIE MPU PEUICHUU 3aa4.

[IpencraBnare HHGOPMAITHIO ¢ TIOMOIILIO TAOJUII, JIMHEHHON B cTOI0YaTON
Iarpamm.

Haznaonan zeomempus

[TpuBoauTh TpUMEpPH OOBEKTOB OKPYXKAIOIIETO0 MHpPA, MUMEIOMHX (popmy
M3YYEHHBIX TEOMETPHUYECKHX TUIOCKMX WM MPOCTPAHCTBEHHBIX (GUTYp, MPUMEPHI
pPaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkath ¢ TMOMOIIBIO IUPKYJA, JUHEHKH, TpaHCIOpTHpa Ha
HEJIMHOBAHHOW M KJIETYaTOM OyMare W3ydeHHbIE IUIOCKHE TE€OMETPHUYECKHE
burypsl 1 KoHpHUTYypaKu, CAMMETPUYIHBIC (PUTYPHI (TIPY HATMYUHA BO3MOKHOCTH).

[lonp30BaThCs  TE€OMETPUUECKUMHU  TOHSTUSIMH:  PABEHCTBO  (uryp,
CUMMETpHUS; HCIIOJIb30BaTh TEPMHUHOJOTHIO, CBA3AHHYKD C CUMMETPHUEN: OCh
CUMMETPHUH, LICHTP CUMMETPUHU.

Haxonute BenWUYMHBI yIVIOB M3MEPEHHEM C TOMOULIBIO TPAHCIIOPTHPA,
CTPOUTD YIJIbl 33JJAHHON BEJIMYMHBI, [TOJB30BATHCS MPU PEUICHUHU 3a7a4 TPayCHOM
Mepo# yrioB (IIpU HAJUYUU BO3MOKHOCTH); Pacro3HaBaTh HA YEPTEkKAX OCTPHIH,
pSAMOH, pa3BEPHYTHIN 151 TYIIOU YIJIBL.
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Bbruucnars JiAMHY JIOMaHOM, MEPUMETP MHOTOYrOJIbHHMKA, IO0Jb30BATHCS
€AVMHUIIAMU U3MEPEHUs JJIMHBI, BbIPAXKaTh OJHU E€JUHULBI MU3MEPEHUs JJIMHBI
qyepes ApyTue.

HaxoauTe, uCHONB3ys 4YepTEKHbIE HMHCTPYMEHTBI, PACCTOSHUA: MEXKIY
JIBYMsI TOYKAMH, OT TOYKH 10 NPAMOM, JUIMHY MYTH HA KBaJAPAaTHOMN CETKE.

Boruncnars  miomans  QUryp, COCTAaBICHHBIX W3  MPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh  pa3OMeHHe Ha MNPAMOYrOJIbHUKM, Ha paBHble  (QUTYPHI,
JOCTpauBaHue JO TNPSIMOYIOJbHUKA; I0Jb30BATbCSI OCHOBHBIMHM €JUHULIAMU
U3MEpPEHUs IUIOIIA/IA; BBIpAXaTh OJHM €JAMHMIIBI M3MEPEHMs IUIOUIaJAN Yepe3
apyrue.

Pacno3HaBaTh Ha MOJENSAX M M300paXEHUSAX MUPAMHUIY, KOHYC, LIMIUHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKa.

N306paxkath Ha kieTyaTo Oymare mpsMOYTOJBHBIN mapasuienenumne]] (mpu
HAJIMYUU BO3ZMOXKHOCTH).

Boruucnsats 00bEM MpsSMOYToJIbHOTO Mapauienenuneaa, Kyoa, noiab30BaThCs
OCHOBHBIMHU €UHUIIAMUA H3MEpEeHHs 00bEMa; BBIpaXKaTh OJHHU  €IUHHUILIBI
U3MepeHust 00bEMa yepes Ipyrue.

PemaTe HecnokHbIE 3a/aud HA HAXO0XJACHHE T'€OMETPUUYECKUX BEIUYMH B
PAKTUYECKUX CUTYalUsX.
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TemaTnueckoe NJIaHUPOBaHUe Y4eOHOro Kypca (1o roxam o0y4eHus )
5 kiacc (He menee 170 u)

Ha3Banmue
pasjaesa (TeMbl)
Kypca (4uciao

OcHoBHOE Coa€cpKaHue

OcHOBHBIE BHAbI JIeITeJIbHOCTH oﬁyqamumxm

HaTypaJIbHbIX YHCETI.

ApubMeTnuecKne ACUCTBUS C

HaTypaJIbHBIMU YHCIIaMU.
ColicTBa HYJISI npu
CIIOKEHHUH U  YMHOXKEHUH,
CBOMCTBA  €IWMHUIBI  IPHU
YMHO>KEHUH.

[lepemecTurenbHOE u
coueTaTelIbHOE CBOICTBa
CIOXEHHSI U  YMHOXEHUS,

PACIIPCACIUTCIIBHOC CBOMCTBO
YMHOKCHUSL.

I[eJ'II/ITeJ'II/I N KpaTHBIC 4YHUCIIA,

4acoB)
Harypaabubie [[lecatuunas cucremMa |UuTaTh, 3aNMCHIBATH, CPAaBHUBATh HATypaJbHBIC YHCIA;, NpeAdaraTb W 00CYXKIaTh
qucia. cuucieHus. Pa1 HaTypalbHBIX |[CIIOCOOBI YIIOPSIIOYMBAHUS YU CEL.
HeiicTBust cluncen. HarypanbHbli psia. . .
N300paxkaTh KOOPIUHATHYIO MPSAMYIO, 0TMEYaTh YKCIIa TOYKAMU HA KOOPAUHATHOW MPSIMOI,
HatypaabHbiMu [Uucno 0. HatypansHbie yncna
o . [HAXOAUTBHb KOOPAWHATHI TOYKH.
qyucjiaMmm Ha KOOPAWMHATHOU TIPSAMOMU.
(43 ) Cpasnenne, OKPYTJICHHC [fccnenoBaTh CBOICTBA HATypaldbHOTO psja, uncet O u 1 IIpH CII0KEHNH U YMHOKEHHUH.

Hcnonb30BaTh NPaBUJIO OKPYIJICHUS HATYypabHBIX YHCEIL.

BbINoIHATL apudMeTHYecKHe IefiCTBUSI C HATYPAIbHBIMH YHUCIAMH, BBIYHCIATH
3HAYCHHUSI YHMCIIOBBIX BRIPAKECHUM CO CKOOKaMU U 06€3 CKOOOK.
3anuchIBaTh TPOM3BEICHHE B BUJE CTCICHH, YHTATh CTCICHU, WCHOJIb30BaTh

TCPMHUHOJIOTUIO (OCHOBaHI/Ie, HOKa3aTeJ'IB), BBIUHCJIATH 3HAYEHUS CTCIICHEH.

BbINOJHATL NPUKHAKY M OIEHKY 3HAUEeHUN YHCIOBBIX BBIPAKCHHM, NpeliaraTb H
NMPUMEHATH NPUEMbI IPOBEPKM BHIYMCIICHUM.

Hcnoab3oBaTh Inpu BBIYUCJICHUAX TCPEMCCTUTCIBHOC MW COYCTATCIBHOC CBOMCTBA
CJIOKCHUA U YMHOXKCHUA, PACIIPCACIIUTCIIBHOC CBOMCTBO YMHOKCHUS; (l)OpMyJIPIpOBaTb H

MNPUMCHATDL INMpPpaBHJa Hp606p3.30BaHI/ISI YHUCIOBBIX BBIpa)KCHI/Iﬁ Ha OCHOBE CBOICTB
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pasyioKeHue yucna Ha
MHOXUTEIU.  Jlenenne  c
OCTaTKOM. IIpoctele u

coctaBHble uyucia. [IpusHaku
nenmnmoctH Ha 2, 5, 10, 3, 9.

CreneHp ¢ HaTypaJbHBIM

ITOKa3aTCJICM.

Uucnossle BBIPAKEHUS;

MOPSAJOK IEUCTBUI.

Perrenye TeKCTOBEIX 3a7a4 Ha

BCE apudmeTnyeckue
)IGfICTBI/IS[, Ha JIBWXCEHUE U
IMOKYIIKH

apuMeTHIeCKuX IEHCTBUH.

HccnenoBaTh YHCIOBBIE 3aKOHOMEPHOCTH, BBIABUIAaTh M O0OCHOBBIBATH THIOTE3bI,
(¢opmynupoBaTh 00001eHHsT U BBIBOABI 0 PE3yIbTaTaM MPOBEIEHHOTO HCCIICIOBAHMSL.
@opMyIHPOBATh ONpeIeJeHUsl JCIUTEISI W KPAaTHOTO, HA3bIBATH JICIIUTCIN W KPATHBIC
4HClia; Pacmo3HaBaTh NPOCThIC W COCTAaBHBIE 4YHCIa; (opMyaTHPOBATH W NPHMEHSTH
npu3Haku nenmuMoctd Ha 2, 3, 5, 9, 10; mpuMeHATH AJNTOPUTM PA3JIOKEHUS 4YHCIA HA
MPOCTHIC MHOYKUTEIIH;, HAXOAUTH OCTAaTKH OT JICJICHUS U HETIOJTHOE YaCTHOE.

Pacno3zHaBaTh MCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS O HATYpaJbHBIX YHUCIIaX, NMPUBOIAMTH
NpuMepbl U KOHTPIPHUMEPHI, CTPOUTH BbICKA3BIBAHUSI W OTPHUIAHUS BBICKA3bIBAHUU O
CBOMCTBaX HaTypaJIbHbIX YHCEI.

KOHCprPlpOBaTb MATEMATUYICCKHUE TIPEAJTOKECHUA C TMOMOIIBIO CBA30OK «H», «UIN»,
«ECIIH..., TO...».

Pemiath TeKCTOBbIE 3alaud apUPMETHUYECKUM CIOCOO0M, HCMOJIB30BATH 3aBHCHMOCTH
MEX1y BEJIMYMHAMH (CKOPOCTh, BPEMS, PACCTOSHHE, 1I€HA, KOJIUYECTBO, CTOUMOCTbh U Jp.):
AHAJM3MPOBATH U OCMBICJUBATH TEKCT 33/1a4M, MepedopMyJIMPOBATh YCIOBUE, U3BJIEKATH
HEOOXOIUMBIE JIaHHbIE, YCTAHABJIMBATL 3aBUCHUMOCTH MEXKIY BEJIWYMHAMH, CTPOUTH
JIOTHYECKYIO LIEMOYKY PACCyXKICHHIM.

MoaeanpoBaTh X0 PEIICHH 3a7a4d C TIOMOIIBI0 PUCYHKA, cXeMbl, Tabmuiel. [IpuBoauTs,
pa3oupaTh, OLEHUBATH PA3IMYHBIC PEIICHHUS, 3aITMCH PEIICHUH TEKCTOBBIX 3a/1a4.

Kpnanecml OI¢HUBAThH HOHy‘leHHHﬁ pE3YIbTAT, OCYHIECTBJIAATB CAMOKOHTPOJIb, ITPOBEPAA
OTBET HAa COOTBETCTBUEC YCIIOBUIO, HAXOIUTH OIIINOKHU.

Pemats 3amaun ¢ nomolbio nepedopa BceX BO3MOMKHBIX BAPHUAHTOB. 3HAKOMHUTBLCH €
UCTOPHUeN pa3BUTHs apuPMETHKI
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Harasignas
reoMeTpusi.
JIunun

niaockoctu (12 1)

Ha

Touka, npsiMasi, OTPE30K, JIyd.
Jlomanas. M3mepenue UIMHBI
OTpe3Ka, METpUYECKHUE
CAVHULBI U3MEPEHUsS JUIMHBIL.

OKpYXHOCTb U KpYT.

[IpakTrueckas pabora
«[locTtpoenue  y3opa  u3
OKPYXHOCTEN».

Yron.  Ilpamoil,  OCTpBbIN,

TYIOW M Pa3BEPHYTBIA YIJIbI.
l3Mepenne yrios.

[IpakTrueckas pabora

«IlocTpoenue yrios»

Pacno3zHaBaTp Ha uyeprexax, pPHUCYHKax, ONHCBHIBATb, WCIOJIb3YS TEPMHUHOJIOTUIO, H
H300pakaTh C NOMOUIbIO YEPTEKHBIX MHCTPYMEHTOB (IIPU HAJIMYMKA BO3MOYKHOCTH): TOUKY,

IPSIMYIO, OTPE30K, JIyd, YTOJI, JJOMAHYI0, OKPYKHOCTb.

Pacno3snaBaTh, NPUBOAMTH MPHMePbl OOBEKTOB pEATLHOIO MHUpPA, HUMEIMUX (Gopmy
U3yYCHHBIX QUTYP, OLIEHUBATh UX JTMHEWHBIC Pa3MEpHI.

Hcnoib30BaTh JIMHEWKY U TPAHCIOPTUP KAaK MHCTPYMEHTHI JUIS MOCTPOCHUS U U3MEPEHUS:
U3MEPATh JUIMHY OTpe3Ka, BEIWYMHY YIJIa; CTPOMTB OTPE30K 3aJaHHOM JUIMHBI, YroJ,
3aJIaHHOW BEJIMYMHBI; OTKJIAABIBATH IUPKYJIEM paBHbIE OTPE3KH, CTPOUTH OKPYKHOCTh
3alaHHOTO paauyca (IpU HAIWYUM  BO3MOXHOCTH). HM300paxkars (npuM HAJIUYMHU
BO3MOKHOCTH) KOHQUI'Ypallud TIE€OMETPUYECKUX (GUTYp M3 OTPE3KOB, OKPYXKHOCTEH, HX
yacTell Ha HEJIMHOBAaHHOM M KieT4arodl Oymare; mpeajaratb, OMMCHIBATH W 00CYKIATh

CIoco0bl, AJTOPUTMbI TIOCTPOECHUS.

Pacno3HaBaTh M M300pakaTh Ha HEJIMHOBAHHOW M KiIeTYaTOW Oymare MHpsMOM, OCTPBIM,
TYIOH, pa3BEPHYTHIN YIIIbl; CPABHUBATD YIJIbl (IIPH HATMYUHM BO3MOKHOCTH).

BorunciasaTs JAJIWHBI OTPE3KOB, JIOMAaHbIX.

[lonnMaTh W HMCNOJb30BATh MNPH PpPelIeHUM 3a4a4 3aBHCHUMOCTH MEXAYy EIUHHUIIAMH
METPUUYECKON CHCTEMBbI MEp; 3HAKOMHUTBLCSI C HEMETPUUECKUMH CHCTEMaMU Mep; BbIPa:KaTh
JUIMHY B Pa3IMYHBIX enuHunax wusmepenus. HccienoBats ¢GuUrypsl U KOHQUrypaluw,
UCIIOJIB3YSI LIU(PPOBBIE PECYPChI
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OO0BLIKHOBEHHBIE
poou

(48 1)

JlpoOb.

HCIIPABUJIbHBIC

[IpaBunbHbIE u
Ipoow.
OCHOBHOE CBOWCTBO JApOOH.
CpaBHeHue ApoOeii.

CrnokeHHMe W  BBIUMTAHHE
0OBIKHOBEHHBIX IpoOei.
CMmenanHas pO0Bb.
YMHOXKEHUE Hu JICIICHUE

OOBIKHOBEHHBIX npo0eit;

B3aMMHO-00paTHBIE IPOOH.

Pemenne TeKCTOBBIX 3ajdad,
coJIeprKalIuX Ipoou.
OcHOBHBIE 3371a4H Ha IPOOH.

[Ipumenenne
3anucu

OyKB TUTS
MaTeMaTH4YEeCKUX
BBIPAKCHUHN U IPEUIOKEHUI

MopeaupoBaTh B rpadUueckoil, MpeaMeTHON (Gopme, ¢ TOMOIIBI0 KOMIBIOTEpa MOHATHS U
CBOMCTBa, CBsI3aHHBIC C OOBIKHOBEHHOU JIPOOKIO.

YuTaTh M 3aMMCHIBATh, CPABHMBATH OOBIKHOBEHHBIE JIpOOH, NMpeliaratb, 000CHOBbIBATH
U 00CYKIaTh COCOOBI YIIOPSIIOUMBaHUS IPOOEH.

MN300paxkarh OOBIKHOBEHHbIE JPOOM TOYKaMU HAa KOOPJMHATHOM IpPSAMOIl; MCIOJIb30BATh
KOOPJMHATHYIO MPSMYIO Uil CPaBHEHUSI IpOOeil.

®opMyIMpOBaTh, 3aNMCHIBATHL € MOMOIIbI0 OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
po0K; MCIOJIb30BaTh OCHOBHOE CBOMCTBO JpOOM Ui COKpalIeHHUs OpoOel M NpuBEACHUS
TpoOu K HOBOMY 3HAMEHATEIO.

HpeIICTaB.]IﬂTI) CMeH_IaHHy'IO )IpO6I) B BUJC HeraBHHBHOfI U BBIACIISTH IICJ'IyIO qacThb 4Huclia u3
HEMPaBUILHON APOOH.

BoinosiHATL apudmernyeckue eMCTBHSL C OOBIKHOBEHHBIMU ApPOOSIMH; NPHMEHSITH
cBOlicTBa apu(PMETHICCKUX NCUCTBUH I pallMOHAIN3AIIMN BEIYMCIICHUM.

BbINoJHATL NPUKUAKY M OLEHKY pe3yibTaTa BbIUMCICHHI; NMpeajaraTb M NPUMEHSATH
NMPUEMBI POBEPKHU BBIYUCICHU.

[IpoBoauTH HcC/IeA0BAHUA CBOWCTB IpO0Eii, OMMpasiCh HA YHCIOBBIE IKCIIEPUMEHTHI (B TOM
YHClie C TIOMOIIBIO KOMITBIOTEPA).

Pacno3HaBaTh HCTHHHBIC W JIOKHBIE BBICKA3BIBAHUS O I[pO6$IX, NPUBOJAUTL IPUMEPLI U
KOHTPIPUMEPEI, CTPOUTDb BbICKA3bIBAHUSA 1 OTPULIAHUSA BBICKA3bIBaHMH.

PemiaTh TekcTOBBIE 3a/lauu, COACpKAIIUC I[pO6HBIe JaHHBIC, U 3a1a4i Ha HAaXO0XJICHUC YaCTH
LCJIOTO M LECJIOTO IO €TI0 YaCTH, BBIABJIATD HX CX0ACTBA U Pa3/indus.

MOIICJ'[I/IPOBaTI) X0 pCHICHUS 3aa4u C IOMOIIBIO PUCYHKA, CXEMBI, Ta6J'II/II_U>I.
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I[IpuBoanTH, pa3dupaTh, OLEHUBATH PA3JIMUHbIE PEIICHNUS, 3alIUCH PELIEHUI TEKCTOBBIX
3ajad.

KpuTnyeckn oneHUBATH I0JIyYEHHBIH pE3yJbTaT, OCYLIECTBIISITH CAMOKOHTPOJIb, ITPOBEPSS
OTBET Ha COOTBETCTBUE YCIOBHIO, HAXOAUTDH OLINOKH.

3HAKOMMTBCS ¢ HICTOPUEH pa3BUTUS apUPMETUKU

Harasaanas
reoMeTpus.
MHOroyroJibHUKHU
(10 v)

MHOTIOYT OJIbHUKH.
YUeThIpEXYroJIbHUK,
[IPSIMOYT'OJIbHUK, KBAIpaT.

[IpakTrueckas pabora
«ITocTpoenue

[IPSIMOYTOJIBHUKA c
3alaHHbIMHU CTOPOHaMMW Ha

HEJTMHOBAHHOM Oymarey.

TpeyroapHUK.

[Lnomans u MEPUMET]
[PSIMOYTOJIbHUKA u
MHOTOYT'OJIbHUKOB,
COCTaBIJICHHBIX u3

MPAMOYT'OJIBHUKOB, €IMHUIIBI
M3MCPCHUS Iiomiaau.

HepHMeTp MHOTI'OYT'OJIbHHUKa

OnuceIBaTh, UCIOJIb3Ysl TEPMUHOJIOTHIO, H300paXkaTh C OMOIIbIO YEPTEKHBIX HHCTPYMEHTOB
U OT PYKH, MOJIEIUPOBATh U3 OyMaru MHOTOYTOJIbHUKY (TIPU HATMYMUA BO3BMOYKHOCTH).

[IpuBouTE TpHUMEPHl OOBEKTOB pEATbHOIO MHUpPA, UMEIOUMX (OPMYy MHOIOYroJIbHUKA,
IPSIMOYIOJIbHUKA, KBaJpaTa, TPEYroJIbHUKA, OLICHNBAaTh UX JIMHEHHBIE pa3Mepbl. BeIUUCIIATS:
MIEPUMETP TPEYrOJbHUKA, MPSAMOYrOJIbHUKA, MHOTOYTOJIBHUKA; IUIOMIA[b IMPSAMOYTrOJIbHUKA,
KBaJpara.

MN300pakaTh OCTpPOYroJIbHBIE, MPSMOYTOJbHbIE U TYHNOYIOJbHBIE TPEYrOJbHUKU (TIpU

HaJTUIHMHBO3MOXHOCTH).

CtpouTh Ha HETMHOBAHHOM M KJI€T4aTOM Oymare KBajapaT U HPSIMOYTOJIBHUK C 3aJaHHBIMU
JUIMHaMU CTOPOH (IIpU HAaJTU4YMM BO3MOXKHOCTH). MccrenoBaTh CBOMCTBA MPsIMOYTOJIBHHKA,
KBaJpara MyTEM OJKCIEPUMEHTAa, HAONIOJCHUS, MU3MEPEHUs, MOJEIUPOBAHUS; CPABHHUBATDH
CBOMCTBA KBaJjpaTa U MPSMOYTOJIbHHKA.

KOHCprHpOBaTb MaTEMAaTHYC€CKUE IPECAJIOKCHUSA C IIOMOIIBIO CBA30K ((HCKOTOPBII\/'I»,
«1r0001». PacmosHaBaTh HCTHHHBIE K JIOKHBIE BBICKA3BIBAHUS O MHOTI'OYT'OJIbHHUKAX,

NPUBOIUTH NPUMEPBI 1 KOHTPIIPUMEPHI.
HccnenoBath 3aBUCHMOCTD TUIONIAN KBAApaTa OT AJTUHBI €r0 CTOPOHBI.

Hcnoab30BaTh cBOMCTBA KBaJpaTHOW CETKM Uil TOCTpOeHUs ¢uryp; pa3duBarhb

MIpAMOYTOJIBHUK Ha KBaJpaTbl, TPEYroJbHUKH, COCTABJIATDL CI)I/IprBI U3 KBaJpaToOB U
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OPSMOYTOJIBHUKOB W HaXOIUTh HMX IUIOIIAAb, pa3duBaTh (DUTYphl HA NPSMOYTOJBHHKH H
KBaJpaThl U HAXOAUTh UX IJIOIIA/b.

BripaxkaTh BeJIMYMHY IUIOIIAAM B PA3JIMYHBIX €IMHHULAX U3MEPEHUS METPUUYECKON CUCTEMBI
Mep,
U3MEPEHUS TUIOIAIN.

MOHMMATh H MHUCHOJb30BaThb 3aBUCHUMOCTH MCXKAY MCTPUYCCKUMHU CAMHULIAMU

3HAKOMHTBCSI ¢ NpPUMepaMUd NPUMEHEHHWsl TUIONIAJM M IEepPUMETpa B IMPAKTUUCCKUX
cutyarusax. Pemarh 3aauM W3 peaIbHON JKM3HU, MPeRJarath M 00CY:KIaTh Pa3indHbIe
CNoco0bI pEIICHUS 3a1a9

JlecaTuuHbIE
Apoou

(38 1)

JlecsiTuuHas 3amuch JpoOe.
CpaBHeHMe JECATUYHBIX

poOei.

JleicTBUsS ¢ JI€CSATUYHBIMU
POOSMH. Oxkpyrnenue

TECATUIHBIX APOOCH.

Pemenne TeKCTOBBIX 3ajad,
COJIepKAIINX poowu.
OcHOBHBIE 33]1a4H Ha IpOOH

[IpeacTaBasATh ACCATHYHYIO JpOOb B BHUJE OOBIKHOBEHHOUW, YMTATh W 3aNMCHIBATDH,
CPaBHUBATH JICCATUYHBIE ApoOH, MpeAaarartb, 000CHOBBIBATHL H O00CY:KIaTh CIIOCOOBI
YIOPSTIOYMBAHUS IECATUYHBIX TPOOEH.

MN300paxkathb necaTudHbIE IpoOU TOUKaMU Ha KOOPJMHATHON MPSIMOM.

BbISIBJSITH CXOACTBA M PA3JIMUMA IPaBWI apudMeTHUYeCKUX JIEUCTBUN C HaTypallbHBIMU
YHCIIaMU U IECATUYHBIMU APOOSIMHU, OOBSACHATH UX.

BbInoHATL apudmMeTnyeckue IeHCTBUS C AECATUYHBIMU APOOSIMU; BHINOJIHATH MPUKHAKY
U OLIEHKY pe3yJbTaTa BIYUCICHUH.

I[IpumMeHSATH CBOMCTBA apr(PMETHICCKUX JCHCTBUH 7151 pallMOHAIM3AIMH BBIYUCICHUH.

[IpuMeHAT, NPABWJIO OKPYIJIEHUS] JeCATHUHBIX ApobOeii. IlpoBoauTh uccie10BaHuUs
CBOWMCTB JECATUYHBIX Jpo0eil, Omupasch Ha YHCIOBBIE SKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA), BBIABUIATH THIOTE3bI U IPUBOJIUTH X 000CHOBAHUS.

Pacno3HaBaTb HUCTHMHHBIC U JIOKHBIE BBICKA3bIBAHUS O I[pO6$IX, INPUBOJAUTH IPHMEPbI U
KOHTPHPUMEPEI, CTPOUTDH BbICKA3bIBAHUA U OTPULIAHUA BBICKa3bIBaHMH.
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PemaTh TEKCTOBBIC 3ala4yu, COACPpIKalIuc I[pO6HBI€ JaHHBIC, 1 HA HAXOXXACHUC YaCTU L CJIOT0
1 1CJIOTO IO €0 4acTu; BBISABJATH HX CXOACTBA U pa3jnvus.

MopgenupoBaTh X0/ pELICHUS 3a/1a4M C MOMOILBIO PUCYHKA, cXeMbl, Ta0auibl. IlpuBoauTs,
pa30upaThb, OEHUBATDH PA3JIMYHbIC PEIICHNUS, 3alIUCH PELICHUH TEKCTOBBIX 3aj1au.

OHepI/IPOBaTb I[pO6HBIMI/I YuClIaMU B pCAJIbHBIX )KU3HCHHBIX CUTYyalluAX.

Kpnanecm/l OIICHUBATDH HOJ'Iy‘IGHHI:Iﬁ PE3YyIbTAT, OCYIICCTBIIATH CAMOKOHTPOJIb, ITPOBCPSIA
OTBCT HAa COOTBETCTBUEC YCIIOBUIO, HAXOJIUTH OIIHMOKMU.

3HAKOMMTBCS ¢ MCTOPHUEH pa3BUTUS apUPMETUKH

Harasgnas

reomerpus. Teaa

u  Gurypsl

npocrpancTse (9

1)

B

MHOTOrpaHHUKH.
M3o0paxenue

MHOTOTPaHHUKOB.
[IPOCTPAHCTBEHHBIX TE.

[IpsimoyronbHbIN
napasuiesienumnesn,
Pa3BépTku KyOa
rapasuiesienunesa.

[IpakTrueckas
«Pa3Béptka kyban.

O0BéM
[PSIMOYT OJIBHOTO
napasuiesenune/ia

Mopaenu

KyO.
u

pabota

Kyo0a,

PacnosHaBate Ha 4eprekax, PHCYHKAX, B OKPYXKaWIIeM MHpe IpPIMOYrOJIbHBIN

napajienenunesn, Kyo,

OLICHUBATH JINHEWHBIE PA3MEPBI.

MHOTOT'paHHHKHU, OnucbIBaTb, MCIHOJbB3YAI TEPMHUHOJOIUIO,

I[IpuBoauThL NpHUMEpPbl OOBEKTOB pEANTbHOTO MHpa, UMEIOMMX (OpMYy MHOTOrpaHHHUKA,
PSIMOYTOJIBHOTO Tapajuiesienunena, Kyoa.

N3o00paxaTh KyO Ha KiIeTyaToi Oymare (Mpu HATMYUHA BO3MOKHOCTH).

HccaenoBarh cBoiicTBa Ky0a, MNPsSMOYroJIbHOTO Mapajiesienuiiesla, MHOTOTPAaHHHUKOB,

HCIT0JIB3Ys MOJCIIH.

Pacno3HaBaTh M n300pakaTh pa3BEPTKU KyOa U mapasuienenunena. MoaeJanpoBath Ky0 U
napasuieNienune u3 OyMmaru ¥ poyux MaTepuaaoB, 00bICHATH CNOCO0 MOeIUpOoBaHus (IIpH
HAJIMYUU BO3MOXKHOCTH).

Haxoauth n3MepeHus, BBIYUCIATH IJI0IIAb OBEPXHOCTH; 00BEM Kyba, IPSIMOYTOJIBHOTO
napajijenenunesa; MccJegoBaTh 3aBHCUMOCTbL 00BbEMa Kyba oOT JUIMHBI ero peopa,
BBIIBUI'aTh U 000CHOBBIBATH I'MIIOTE3Y.
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Ha6ao1aTh 1 NPOBOUTH AHAJIOTUHM MEX]y TOHATHAMHM IUIOIAAN U 00bEMa, IEpUMETpa U
IO TIOBEPXHOCTH. Pacmo3HaBaTh HCTUHHBIE M JIOXKHBIE BBICKAa3bIBAHUA O
MHOTI'OI'DAHHHUKAX, NMPUBOAUTHL NPHMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3LIBAHHMA U
OTpPHIIAHMS BbICKa3bIBaHUU. PemiaTh 3a7a4u U3 peaabHON )KU3HU

IloBTOpEHUE 71
o0o6menue (10 v)

[ToBTOpEHUE OCHOBHBIX
[MOHATUH W METOJI0OB Kypca 5
Kjacca, 0000IeHre 3HaHU I

BprumcasiTh 3HaU€HUS BBIPAKEHUH, COAepKalllUX HATypalbHbIE YHCIIA, OOBIKHOBEHHBIE U
NecATUYHbIE POOH, BHITIOIHITH TPeoOpa30BaHuUs YUCET.

Bri0upaTh cnocod cpaBHEHUs YHCEII, BEIYUCICHUN, MPUMEHATH CBOMCTBA apu(METHUECKUX
NEWCTBUI 1711 pallMOHAIN3ALNH BHIYHCICHUN.

OcyumiecTBASITH CAMOKOHTPOJb  BBHITIOJHSIEMBIX JCUCTBUN U CAMOTIPOBEPKY pe3ysibTaTa
BBIYUCIICHUI.

Pemars 3a1a4u U3 peajsbHOU )KU3HU, NIPUMEHATh MaTeMaTH4YeCKHe 3HAHUS I PEIICHUS
3a/1a4 U3 IPYyruX y4eOHBIX MIPEAMETOB.

Pemarts 3a1a4u pa3HbIMH CIOCO0AMH, CPABHUBATH CIOCO0BI PEIICHUS 33/1a4d, BbIOMPATh
PalMOHAJBHBIN CIIOCO0
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6

ki1acc (He Mmenee 170 u)

Ha3Banue
pasjaesa (Tembl)

Kypca (4ucjio

OcHoBHOE CoacpKaHue

OcHOBHBIE BHAbI JIeITeJIbHOCTH oﬁyqamumxm

4acoB)
HarypajbHbie Apudmernueckue AelcTBUS ¢ |BbINOMHATL apupmernyeckue AeiicTBMA C MHOTO3HAUYHBIMM HAaTypajJbHBIMHU UHCIAMH,
yucaa MHOT'O3HAaYHBIMA HAXOAMTh 3HAYEHMS YMCJOBBIX BBIPAKEHUH €O CKOOKaMM M 0e3 CKOOOK; BBIYUC/IATH
HaTypaJIbHBIMA YUCJIAMH. [3HAYEHMs BBIPAKECHUMN, COJAEP/KAIINUX CTCIICHU. BBINOJIHATH NPUKHUAKY M OLEHKY 3HAYCHUN
(30) Hucnossle BBIPQKECHHUS, [UMCIIOBBIX BBIPAKECHHUN, NPUMEHATH NPHUEMBI NMPOBEPKH pe3yibrara. Ucmoub30BaTh NpH
MMOPSAIOK JNEUCTBUM, [BBIYMCJICHUSIX INEPEMECTUTEIBHOE W COYETATEIbHOE CBOMCTBA CIIOKEHUS M YMHOXKECHMUS,
VCIIOJIb30BAHNE CKOOOK. [pacrpeleTUTeIbHOE  CBOMCTBO  YMHOJKEHHS  OTHOCHTEIBHO  CJIOKEHHUS,  CBOMCTBa
OxpyriieHne  HaTypalbHbIX [ApU(METHUECKUX AEHCTBUIA.
YUCEL.
JlenuTenu M KpaTHBIE 4YHCIIA;
HanOOJIBIINHA o0t
NeIuTeNb M HauMCEHbILEe
o0111ee KpaTHOE.
Pasioxenue 4uclia Ha [McciaenoBarTb  4MCIOBBIE  3aKOHOMEPHOCTH, IIPOBOJWUTH  YHMCIIOBBIE  OKCIIEPUMEHTHI,
[IPOCTBIE MHOXKHUTEJIA. [BBIABUIaTh H 000CHOBbIBATH T'MIIOTE3bI.
JlenuMocCTb CYMMBI U
mpouzeneHua.  JencHHE ¢ @®opMy/JIHPOBATHL ONpeAeseHusl JCIUTENsI U KpPaTHOTO, HauOOJIBbIIEro OOLIero NeauTens U
O CTATKOM. HaMMEHBIIEro 00Iero KpaTHOro, MPOCTOr0 U COCTABHOI'O YKMCEN; UCIOJIb30BaTh ITU MOHATUS

Pemenne TEKCTOBBIX 3a1a4

[P PCUHICHHUH 3a1a4.

HpI/IMeHﬂTb AJITrOPUTMbBI BbIYMCIICHU HarOOJIBIIIETO 061].161"0 JCIUTEISA W HAMMCHBIICTO
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00II1er0 KPaTHOTO JIBYX YHCEI, alTOPUTM PA3JIOKEHUS YMCIIa Ha TIPOCTHIC MHOKHUTEIIH.
HccnenoBarh yciaoBus nenuMocTd Ha 4 u 6.

UccaenoBatb, 00cyx1aTb, GOPpMYJIUPOBATHL U 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMHI,
MPOU3BENECHHUS: IBYX YETHBIX YUCEN, JBYX HEUETHBIX YUCIIE, YETHOTO U HEYETHOTO YUCEIL.

HUccaenoBarsb CBOCTBA JICIIMMOCTH CYMMBbI M IIPOU3BEICHUS YUCETL.

I[IpuBoauTH, NpUMEpPBI YHCET C 33JaHHBIMM CBOMCTBaAaMH, PAaCMO3HABATL BepPHbIE H
HeBEPHbIe YTBEP)KJICHHUS O CBOWCTBAaX 4YHUCEJ, ONPOBEPrarb HEBEPHBIE YTBEPKICHUS C
MOMOUIIBI0 KOHTPITPUMEPOB.

KOHCprHpOBaTb MATEMATUHYICCKHUE NMPEATOKECHUA C TIOMOUIBIO CBA30K «H», «HUIJIN», «CCIIH...,
TO...».

Pemiath TEKCTOBEIC 3aJa4yy, BKIHOYAOIIUE TTOHATUA JCIMMOCTH, apI/I(l)MeTI/I'-IeCKI/IM

crmoco0oM, UCIOJIb30BaTh IEPeOOP BCEX BO3MOXKHBIX BAPHAHTOB.
MoaeaupoBaTh X0 PEIICHHS 33]]a41 C TOMOIIBIO PUCYHKA, CXEMBI, TAOJIUIIBL.

[IpuBoauTH, pa3duparb, OLEHUBATH DPA3JIMYHBIC PEUICHUS, 3alMCHU PEIIEHUN TEKCTOBBIX
3anay. KpuTHyecku oneHMBATH MOJYYECHHBIA pe3yibTaT, HAXOAUTh OLIMOKH, OCYILIECTBISATh
CaMOKOHTPOJIb, IIPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO

Harassgnas
reoMeTpusi.
IIpsimbie
IJIOCKOCTH

(7 4)

Ha

[lepnieHIuKyNApHBIE TPSMBIE.
[lapanienbHble MpsMBbIE.

Paccrosinue Mexay AByMs
TOUKaMH, OT TOYKH  JIO
NpsiMOM, JJIMHA TyTH Ha

KBaJPaTHOU CETKE.

Pacno3naBaTthb Ha YepTekKax, puCyHKax Ciiydan B3aMMHOI'0 PACIIOJIOXKCHUS ABYX IIPAMBIX.

HN300paxkaTh ¢ MOMOIILIO YepPTEKHBIX MHCTPYMEHTOB Ha HEIMHOBAHHON M KIIETYATOU
Oymare JBe IepeceKaroluecsl MpsiMble, JIB€ Mapajljie/bHBIE MpsMble, CTPOUTH MPIMYIO,
NEPIECHIUKYISAPHYIO TAHHOM.

HpI/IBOI[I/ITI) NpUuMeEPbI TapaJUICIbHOCTH U NIEPIEHAUKYIAPHOCTU MPAMBIX B IIPOCTPAHCTBE.
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[Ipumepbt MIPSIMBIX B |Pacmo3dHaBaTh B MHOIOYIrOJbHUKaxX IEPHEHIUKYJISPHbIE U IapajUleIbHbIE CTOPOHBI.
[IPOCTPAHCTBE MN300pakaTh MHOTOYTOJIbHUKY C IAPAJUIEIbHBIMU, IIEPIIEHAUKYIISIPHBIMU CTOPOHAMMU.
Haxoauth paccTosiHue MEXy ABYMs TOUYKaMH, OT TOUKU A0 HPSIMOM, JUIMHY IIyTH Ha
KBaJ[PaTHOW CETKE, B TOM YHMCIIE HCIIOJIB3YS HU(POBBIE PECYpCHI
JApodu (32 u) OObIKHOBEHHAs IpoOb, (CpaBHHUBATH M YHOPAI0YMBATH Ipo0OH, BHIOUPATH CIOCO0 CpaBHEHHS APOOECH.

OCHOBHOE CBOWCTBO Jpo0w,
COKpallleHuE poOeil.
CpaBHeHHE u

YIIOPSA0YMBaHUE IpOOEii.

JlecaTnuHble npobu nu

MCTpHUYICCKad CUCTEMA MEP.

[IpeacTaBasATh JeCATUYHBIC APOOH B BUJIE OOBIKHOBEHHBIX JAP0OEH U OOBIKHOBEHHBIE B BHUJIC
NECTUYHBIX, MCMOJb30BaTh JKBHBAJIEHTHBbIE MPEICTABJIEHUS] JIPOOHBIX YHUCENT TPH HUX
CpaBHEHUH, TIPH BBIUUCIICHUSX.

Apudmernueckue AEUCTBUS C
0OBIKHOBEHHBIMH u
ECATUYHBIMU APOOSIMHU.

OtHomienue.  [lemenue B

JaHHOM OTHOILICHUH.

Maciitad, mponopIus.

IlonsTne IMpoUCHTA.
mpoucHTa OT

BEIIMUMHBI U BEJIMUMUHBI 10 €€

Brraucienne

IIPOLICHTY.

PereHre TEKCTOBBIX 3a/1ad,
coJleprKalIuX npodu U

Hcnonb3oBath JecaTHUHbIE ApoOu Mpu npeoOpa3oBaHUM BEIHUYMH B METPUUECKOI cucTemMe
Mep.

BbinoaHATL apudmeTnyeckne JeicTBUS C OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.

BblunciaaTh 3HaYEHUS BBIPAKEHMI, COJEp’KalIMX OOBIKHOBEHHBIE M JIECATUYHBIC ApOoOH,
BbIOMpaTh CHOCO0, NPUMEHATHL CBOMCTBA
apudmeTHyecKux IeHCTBUHN AJIsl pallMOHAIN3AlUY BEIYACICHHN.

BBITIOJIHATH ~ TIpeoOpa3oBaHusi  ApoOeEH,

CocTaBasiTh OTHOIICHHUS U IIPOINopurr, HAXOAUTH OTHOMICHUC BCIIWYKUH, ACIUTH BCJIINYUHY
B JaHHOM oTHomeHuu. HaxoauTsb IKCIIEPUMEHTAJIbHBIM HyTéM OTHOIICHUEC AJIMHBI
OKPY’XHOCTH K eé ANaMETpy.

I/IHTepﬂpeTI/lpOBaTb MaciTad Kak OTHOIIIEHHE BCIINYMH, HAXOJAUTD Macirad IJIaHa, KapThbl
W BBIYUCIIATE PACCTOAHUSA, UCIIOJIB3YS Macirao.

Oﬁ'bﬂCHﬂTb, YTO TaKOC IIPOLCHT, yTIOTpe6J'ISITB 060pOTBI pceunu CO CJIIOBOM «IIPOLCHT».
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[TPOLICHTHI.
[IpakTuyeckas pabota
«OTHOILIEHNE JUTAHBI

OKPYKHOCTH K €€ 1uaMeTpy»

Beipaxatb npoueHTsl B ApoOsX M IpoOM B IPOLEHTaX, OTHOIIEHUE JIBYX BEJIMYUH B
IIPOLICHTAX.

BprumceasiTe IPOLEHT OT YMCIA U YUCIIO N0 €ro NpoueHTy. OKPYIJIATH IpOOH U MPOLEHTHI,
HaXOAMUTb MPUOIMKEHUSI YU CEIT.

PemiaTh 3a7aumM Ha 4acTH, MPOIEHTHI, MPOMOPIMH, HA HAXOXKJEHUE APOOM (IPOIEHTA) OT
BEJIMYMHBI ¥ BEJIMYHUHBI IO € ApoOH (TMpoLeHTy), qpodu (IpOoIeHTa), KOTOPBIH COCTaBIIAET
o/JHa BenuuunHa oT Jpyroid. IlpmBoauTh, pa3déupath, OLEHHBAThb DPa3IMYHbIE pEIICHUS,
3aMMcH pelIeHui TeKCTOBBIX 3a/1a4.

N3Baexats nHpoOpManuI0 U3 TaOIUI U TUArpaMM, HHTEPIPETUPOBATH TAOJUYHBIE TaHHBIE,
OTIpeIeNIATh HauboJIblllee M HAUMEHbIIIee U3 MPEACTABIEHHBIX TaHHBIX

Harnsanas OceBast cummeTpus. |[Pacno3HaBaTh Ha YepTekKax U U300paKEHUSX, H300pakKaTh OT PYKH, CTPOUTH C ITOMOIIBIO
reoMeTrpus. L{eHTpanbHast CHMMETPUSL. UHCTPYMEHTOB (uUrypy (OTpe30K, JOMaHyl0, TPEYTOJbHUK, MPSMOYTOJIbHUK, OKPYXHOCTD),
Cummerpus CUMMETPHUUYHYIO JaHHOW OTHOCHUTENBHO MPSIMOM, TOUKH (IIPY HAIMYUU BO3MOKHOCTH).
[locTpoeHne CHUMMETPUYHBIX
(6 1) ¢buryp. Haxoauths nmpumepbl CUMMETpUHM B OKpyXkKaroiieM mupe. MoaeaumpoBarb u3 Oymaru JBe
(GuUrypsl, CHUMMETPUYHBIE OTHOCHTEIBHO MpPSIMOH; KOHCTPYMPOBAThb TI'€OMETPHUYECKHUE
[IpakTiicckas pabora KOH(QUIypaluu, HUCHOJb3ys CBONCTBO CHMMETPHM, B TOM 4YHCJIE C IOMOILIBIO LU(DPOBBIX
«OceBas CHMMETPHID. pecypcoB (IIpU HATUYMK BO3MOXKHOCTH).
(CMMMCTpH B IPOCTPaHCTBE HccaenoBarh CBOWCTBA U3YYEHHBIX (DUIYp, CBA3aHHbIE C CHMMETpPHUEH, MHCIHOJb3Ys
SKCIIEPUMEHT, HaOII0IeHHE, MOJIETUPOBaHHE.
O00CHOBBIBATb, ONIPOBEPraTh C MOMOUIbIO KOHTPIPUMEPOB YTBEPXKIEHHUS O CUMMETPUU
buryp
Boipaxenus [Ipumenenne  OykB i |McmoJib3oBaTh OyKBbI U1 0003HAUEHHS YMCEN, IPU 3aIIUCH MAaTEMaTUUYECKUX YTBEPKICHUH,
OykBamu (6 1) 3amnycu MaTeMaTHUYECKUX |COCTaBJIATh OYKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 3a]1auu.

BBIPAXKCHUN U IPEIJIOKCHUN.
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DyKBEHHBIE  BBIpAXKECHUS W

YHCJIOBBIC ITIOJACTAHOBKH.

bykBeHHbIE paBEeHCTBA,

HaXO0XJICHUEC HCU3BCCTHOI'O

KOMITOHEHTa. DOpMYyIIbL.

Hcciie1oBaTh HECIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, HCIIOJIB30BaTh OYKBBI ISl KX 3aIHCH.
BbIuncJasiTh 4ncI0BOE 3HaUeHNE OYKBEHHOTO BBIPAKEHUS TPH 3aJaHHBIX 3HAUCHHIX OYKB.

3anuceiBaTh GopMyJbl: TEpUMETpa W IUIOMIAAN MPSMOYrOJIbHUKA, KBaJApaTa; JTMHBI
OKPYXHOCTH, IUIOIIAJN KPYra; BHINOJHATh BbIYUCIAEHUSA 110 3TUM GopMmysiaMm. CocTaBJIATH
(popMmyJibl, BeIpaKkaronye 3aBUCUMOCTH MEXKY BEIMYMHAMU: CKOPOCTb, BPEMsl, PACCTOSHUE;
1I€Ha, KOJINYECTBO, CTOMMOCTB; IPOU3BOJUTENBHOCTb, BpPEMs, 00bEM pabOThl; BBINOIHSTDH
BBIYUCIICHHS TI0 OTUM (hopMmysiam.

Haxoauth HEU3BECTHBIN KOMIOHEHT apu(METHUECKOTO JeHCTBUS

Harasgnas
reoMeTpus.

Durypbl

HA MJI0CKOCTH
(14 g)

UeThIpEXYrOJIbHUK, MPHUMEPHI

YETBIPEXYTOJIBHUKOB.
[IpsAMOYTrONBHUK, KBaJpar:
CBOWCTBA  CTOPOH,  YIJIOB,
nuaroHaieu.

N3mepenne  yrioB.  Bupsl
TPEYTOJIbHUKOB.

[lepumeTp MHOTOYTrOJbHUKA.
[Tnomane durypsr. @opmybl
nepuMeTpa M IUIOHIAIU
[PSIMOYTOJIbHHKA.
[IpubmxéHHOE

riomaan Guryp.

HU3MCPCHUC

[IpakTuueckas
«[Inomwans xkpyra»

pabora

MN300pakaTrh Ha HEIWHOBAaHHOW W KJeT4yaToM OyMare C HCIOJIb30BAaHHEM UYEPTENKHBIX

HHCTPYMCHTOB quBIpéxyFOJ'II)HI/IKI/I C 3aJaHHbIMU CBOMCTBAMH: C napajjiCJIbHbIMHU,

NEPIEeHIUKYISIPHBIMUA, PABHBIMU CTOPOHAMH, MPSMBIMH yIJIaMH U JAp., PaBHOOEIPEHHBIH
TpeyronbHUK. IIpeaiarars U 00CyK1aTh CIOCO0OBI, AJTOPUTMBbI TOCTPOEHUS.

HccnenoBatb, HCHONB3Ysd OKCIEPUMEHT, HaONIOJEHHWE, MOJECIUpPOBaHHE, CBOICTBA
IpsIMOYTOJIbHUKA, KBaJIpaTa, pa30ouBaTh Ha TPEYrOJbHUKH.
O0ocHOBBIBATH, ONPOBEPraTb C IMOMOIIBIO  KOHTPIPUMEPOB  YTBEPXKACHUA O

PSIMOYTOJIbHUKE, KBaJIpaTe, paclo3HaBaTh BEPHbIC U HEBEPHBIC YTBEPKACHUS.

M3MepsiTh U CTPOMTH C IIOMOIIBIO TPAHCIOPTHPA YIJIbl, B TOM YUCJI€ B MHOTOYTOJIbHUKE,
CPaBHMBATh  YIJIbI; Tylble, pPa3BEPHYTHIE  YIJIBL.
Pacno3naBatb, wu300paxkarh NPSIMOYTOJIbHBIM,  TYIOYTOJIbHBIM,

Pacmo3HaBaTb OCTpbIC, MpPsIMBIE,
OCTPOYTOJIbHBIM,

paBHOOEPEHHBII, PABHOCTOPOHHUI TPEYrOJbHUKH.

Bbruucaarsb [NepuMETPp MHOTI'OYI'OJIbHUKA, IUJIOIaAb MHOI'OYI'OJIbHHKA pa36I/IeHI/IeM Ha
[MpAMOYI'OJIbHUKH, Ha PaBHbLIC (1)I/IprBI, HUCIIOJIb30BaTh MCTPUYCCKHUC CIHHUIBI H3MCPCHUA

TUIMHBI U TUIOIIAIH.
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Hcnosb30BaTh NpUOINKEHHOE M3MepeHHne JIMH U TUIoNIaieil Ha KieT4aTord Oymare,
NpuOIMKEHHOE U3MEPEHUE JUTMHBI OKPY>KHOCTH, IIOIIAIN Kpyra

MosoxkuTenbHbl [Llenbie uncaa. Moayaps uncia, [[IpBOAMTL NPHUMEPbI  KCIONB30BAaHMS B PEAILHOH JKU3HHM  IOJIOKHMTENBHBIX M
e H [FeOMETpHYECKast OTPHLIATEILHBIX YHCEIL.
OTpHUATEIbHbIE [HHTEPIPETAIHs MO/TyJISL. 5
M300pasKkaTh LIeIbIE YKCIIa, HOJOKHUTENBHBIE M OTPULIATEILHBIE YUCIA TOYKAMU HA YUCIIOBOM
yucaa UucnoBbIe TPOMEKYTKH. -
IPAMO, MCIOJIb30BATH YHCIIOBYIO TIPAMYIO ISl CDABHEHHS YHCEIL.
(40 g) [TooxuTETHHBIC u
IpuMeHATH NPABKJIA CPABHEHHUS, YIOPSAA0YMBATEH LEJIbIE YMC/Ia; HAXOAUTH MOIY/Ib YUCIIA.
OTpHIIATEIBHBIE umca.
CpaBHeHne TONOKUTENBHBIX U |(hopMyanpoBaTh MPABHJIA BHIYHCIEHHS ¢ TOJIOKATEIbHBIMA U OTPULATENBHBIMH YHCIAM,
OTpHLATCIBHBIX YHCCTL.  \yaxoauTh 3HAYEHMS] YHCIIOBBIX BBIPAKEHHMIA, COAEPKAMIUX IEHCTBUS C IOJIOKUTEIHLHBIMU
ApumeTHiecKue NEHCTBAS C |y orpyraTeNbHBIMU YUCIAMH.
[OJIOKUTENBHBIMU |
OTPHULIATEIbHBIMUA YN CIAMU. le/lMEHﬂTb CBOMCTBA CIIOKEHUS U YMHOXCHHSA I HpCO6p330BaHI/IH CYMM U HpOI/ISBe,I[eHI/Iﬁ
Perrenye TeKCTOBBIX 3a1a4
Ipeacrapiaenue [[I[psMoyrosbHas cucremMa |OOBSICHATL M WJUIIOCTPUPOBATHL TOHSATHE MPSIMOYIOJBHOW CHUCTEMBI KOOPIMHAT Ha
AHHBIX KOODAMHAT HA  IUIOCKOCTH. [[LIOCKOCTH, UCIOJb30BaTh TEPMUHOJIOTHIO; CTPOMTH HA KOOPAMHATHOM IJIOCKOCTH TOYKH M
6 KoopiuHaThl ~ TOYKM  Ha |(QUTYpHI [0 33@HHBIM KOOPAMHATAM, HAXOAUTH KOOPIMHATHI TOUEK.
q
(6) mwiockoct,  abcuucca W
opHaTa YuraTh CTOJI0YATBIE M KPYTOBbIE JMArpaMMbl; HHTEPIPETHPOBATHL JAHHBIE; CTPOMTH
CTOJIGYATHIE UArPAMMBI.
CronGuatble H  KPYrOBBIE
arpaMMBL M cnoab30BaTh MH(POPMAIMIO, IPEICTABICHHYIO B Tab/IHMIAX, HA JUArpaMMaXx il PEIleHHs
TEKCTOBBIX 33/1a4 M 33714 U3 PEaIbHOM KU3HH
[IpakTuveckas pabora
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«HOCTpOGHI/Ie AuarpamMmm».

Pemenne TEKCTOBBIX 3ajad,
COAEpKAIIUX JTaHHEIE,
MpEeACTaBJICHHBIE B TaOIHUIIAX

1 Ha Auarpammax

Harasanas
reoMeTpus.

Durypsl

B IPOCTPAHCTBE

(9 4)

[IpsAMOYTOIBHBIM
rapasuieenume], KYyO,
npu3Ma, MHpaMuja, KOHYC,
OUTUHIp, 1map u  cdepa.
MN300paxkenue
[IPOCTPAHCTBEHHBIX  (QUTYP.
[Ipumepsnl pa3BEPTOK
MHOTOTPAaHHUKOB, LUJIUHJIpA U
KOHYyca.

[IpakTrueckas pabota
«Co3nanue MoOJeIen

[IPOCTPAHCTBEHHBIX (DUTYDPY.

[lonsitTue 00BEMA; EIUHUIIBI
n3MepeHus: o00béma. OO0BEM
[PSIMOYT OJIBHOTO

napasuiesienurea, KyOa,

bopmyIel 00bEMa

Pacno3naBaTh Ha uepTekax, pUCYHKAX, OMHUCHIBATH MHUPAMUIY, NTPU3MY, IHIUHAD, KOHYC,
mrap, U300paxaTh UX OT PYKH, MOAEJMPOBATh W3 OyMaru, TUIACTHIIMHA, IMPOBOJIOKU U JIp.
(TIpy HATMYUHU BO3MOYXKHOCTH).

[IpuBoANTH NPUMePBbI 00BEKTOB OKPYXKAIOLIETO MUPA, UMEIOIINX (POPMbI Ha3BaHHbBIX TEJL.

Hcnonb30BaTh TePMHHOJIOTMIO: BEpIlMHA, pedpo, IpaHb, OCHOBaHME, BBICOTA, Paanyc M
MaMeTp, pa3BEPTKa.

M3yuarhb, UCIIONIB3Ys SKCIIEPUMEHT, HaOII0/IeHUE, U3MEPEHNE, MOAETUPOBAHNE, B TOM YHCIIE
KOMIIBIOTEPHOE, U ONMCBHIBATH CBOMCTBA HA3BaHHBIX TeEJ, BBIABJIATH CXOACTBA U

PAa3INYMA. MEXY TUPAMUION U TPU3MON; MEX Iy UUIMHAPOM, KOHYCOM U IIapOM.

Pacno3HaBaTh pa3BEPTKHU Mapajuienenunena, kKyoa, npusmbl, MUpaMH/Ibl, KOHyca, HUIHHIPA,
KOHCTPYMPOBATh JJaHHBIE Tella U3 Pa3BEPTOK, CO3aBATh UX MOJIEIH.

Co3naBaTb MO/1eJIM TIPOCTPAHCTBEHHBIX GUryp (13 Oymaru, IpoBOJIOKH, IJIACTUIIMHA U Jp.)
HN3mepsaTs HA MOAeJIAX: [UTMHBI pEOEp MHOTOTPAHHUKOB, TMAMETp IIapa.
BoiBoauTh (hopmyiry 00bEMa MPSAMOYTOJIBHOTO Tapaieenure/a.

Boiuncasate mno ¢gopmynam: o00bEM  OPSIMOYTOJIBHOTO Ky0a;

HCIIOJIb30BATh CAWHUIBI U3MCPCHUS O6’béMa; BBIYHCJIATh OOBEMBI TCJI, COCTABJICHHBLIX W3
KY6OB, napajjiejICIC 0B, pemaThb 3aa4u ¢ p€aJIbHbIMU JaHHBIMU

mapajiCiacCiumIicaa,
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IloBTOpEHUE, [loBTOpEHUE OCHOBHBIX [BbIMMCIATH 3HAYEHMS BBIPAKEHHH, COJEPIKAIIMX HATypalbHbIE, LIEJbIE, [10JI0KUTEIbHbIE U
MOHATUN M METOJOB KYPCOB S |0TpHLATENbHbIE YMCIIAa, OOBIKHOBEHHBIC M JIECATUYHBIC APOOH, BBHIMOJHATH NMPEOOpa30OBaHUS

HH .
00006menwue, u 6 KimaccoB, 00OOIIEHHE W [UUCEN M BBHIPAKCHUH.
CHUCTeMaTU3alUs 3HAHUI
CHCTCMATHANHA Bpi0upaTh cnocod cpaBHEHHS YHCEIN, BBIYUCICHHM,
(20 v)

NMPUMEHSITH CBOHCTBA apru(METHUECKUX JACHCTBHUH I PallMOHATIN3AINN BEIYACICHUH.

Pemath 3a1auM U3 peajabHON KU3HU, NPUMEHATh MaTeMaTH4YecKHe 3HAHMS JJIs peIleHus
3ajad U3 JPYrux IpeaMeToB.

PemaTh 3agaun Pa3HbIMH CHOCOﬁaMI/I, CpaBHUBATD, Bl)lﬁl/lpaTl) CIoCo0bI peUICHUA 3a1a4u.

OcymecTBIsITb CAMOKOHTPOJIb BBITNIOJHIEMBIX JEUCTBUII M CaMOIPOBEPKY pe3yJbTaTa
BBIYUCIICHUI

[Ipu pazpaboTke paboueil mporpamMMbl B TE€MaTHUYECKOM IUIaHMpoBaHuUU s oOydaromuxcss ¢ HOJA nomxHBl OBITH Y4TEHBI BO3MOXKHOCTH
HCIIOJIb30BAaHUS JIEKTPOHHBIX (IIM(POBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIONIMXCS YI€OHO-METOIUYECKUMH MaTepHallaMH (MYJIbTHMEINIHBIC
MIPOrPaMMBbI, SJIEKTPOHHbIE YUeOHUKH U 33JaYHUKH, 3JEKTPOHHBIE OMOIMOTEKH, BUpPTYyajbHbIE J1a0OpaTOPUU, UTPOBBIE MPOTPAMMbI, KOJUIEKLIHUU
u(poBBIX 00pa30BATEIBHBIX PECYPCOB), MPEACTABICHHBIMA B 3JEKTPOHHOM (IIM(PPOBOM) BUIEC M PEATHIYIONIMMHU TUIAKTHYECKHUE BO3MOXKHOCTH
UKT, conepkanme KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHMH.
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OEAEPAJIBHASA PABOYAS TIPOI'PAMMA
YUYEBHOI'O KYPCA «AJITEBPA». /—10 KJIACCBI

e n3zyyenus: yueOHOro Kypca

AnreOpa SBISETCSA OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHAa
obecrieunBaeT M3y4eHUE APYTUX TUCHUILIMH, KaK €CTECTBEHHOHAYyYHOIO, TaKk W
TYMaHUTApHOTO IIMKJIOB, €€ OCBOGHHME HEOOXOAMMO [Ji  MPOJOTKEHUS
oOpa3oBaHus M B TOBCEIHEBHOM Xu3HU. Pa3Butrre y oOyyarommuxcsi HaydHBIX
MPEICTABICHUN 0 MPOUCXOKICHUU
U CYIIHOCTH ayire0pandeckux aOCTpakIui, Croco0e OTpaKeHUs] MaTeMaTUYECKOM
HAyKOW SIBJICHUN W TMPOIECCOB B MPUPOJIE U OOIIECTBE, POJIM MATEMATUYECKOTO
MOJCIMPOBAHUS B HAYYHOM TO3HAHMM U B TMPAKTUKE CIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MUPOBO33PEHUS M Kau€CTB MBIIUICHUS, HEOOXOIUMBIX
JUISL aJanTalud B COBpPeMEHHOM Iu@poBoM obmiectBe. M3ydeHue anreOps
€CTEeCTBEHHBIM 00pa30oM oOecrieynBaeT pa3BUTUE YMEHUSI HaO01aTh, CPAaBHUBATD,
HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILUICHUs, CIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHUCTBHS U BBIBOJBI, (hOPMYJIHUPOBATH
yTBepxkAcHUsA. OCBOCHHE Kypca aireOpbl 00ecreurnBacT Pa3BUTHE JIOTHYECKOTO
MBIIUICHUS. 00YUYarOIIUXCS: OHM UCIONB3YIOT JEAyKTUBHBIC W MHIAYKTUBHBIC pac-
CYyXJIeHMs, 000OIIeHHEe U KOHKPETH3allMio, aOCTparupoBaHWE U aHAJIOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBI OOBEM CaMOCTOSITENBHOU
JESTENBHOCTH OOYYaIOIUXCS, IO3TOMY CaMOCTOATENbHOE pelIeHHe 3ajad
€CTECTBEHHBIM 00pa30oM ABIAETCS pealu3alueil AesTeIbHOCTHOTO TPUHIIUIA
o0y4eHUs.

B cTtpykType mporpammbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJAEPKATEIBHO-METOANYECKUE NUHHM: «Hucina u
BBIUUCTICHUS»; «ANreOpandeckue BBIPOKEHUSD»; «YPaBHEHUS U HEPABEHCTBAY,
«DyHkuum». Kaxnaas u3 3TuX coJepKaTeIbHO-METOAUYECKUX JIMHUN pPa3BUBACTCS
Ha MPOTSHKEHUH TPEX JIET U3YUYEHHs Kypca, €CTEeCTBEHHBIM 00pa3oM MeperieTasich
U B3aUMOJECHCTBYAd C JApYyrMMU €ro JUHUSMH. B Xome wu3ydyeHuss Kypca
OOy4JarommMcsl TIPUXOJIUTCS JOTHYECKU PACCYKIaTh, HCIIOJIB30BATh TEOPETHUKO-
MHO>XECTBEHHBIN S3bIK. B CBSA3M ¢ 3TUM 1esecoo0pa3HO BKIIOYUTH B MPOTPAMMY
HEKOTOPbIE OCHOBBI JIOTMKH, [POHU3BIBAIOIME BCE OCHOBHBIE pPa3JEeibl
MaTeMaTH4YeCKOro 00pa30BaHUS U CIIOCOOCTBYIOIIME OBJIAJACHUIO O0YJAIOMIUMHUCS
OCHOB YHUBEPCAJIBHOTO MaTEMaTUYECKOTO s3blKa. TakuM o0O0pa3oM, MOXKHO
YTBEpPXKIaTh, YTO COJIEPKATEIBHOM U CTPYKTYPHOM OCOOEHHOCTBIO Kypca
«Anrebpay sIBASIETCS €r0 MHTErPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yuclia W BBIUUCICHUS» CIYKUT OCHOBOM st
JATBHEHUINIET0 U3yYeHUsT MAaTEMAaTHUKH, CIIOCOOCTBYET PA3BUTHUIO Y OOYYarOIIMXCS
JIOTUYECKOTO MBINUICHUS, (JOPMUPOBAHUIO YMEHHUS TOIH30BATHCSA aJTOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JJI MTOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSA3aHO C PAlIMOHAILHBIMU
U UppalMOHAIBHBIMU  4uclIaMH, (GOPMUPOBAHHUEM  MPEACTABICHUM O
JNEUCTBUTEIIBHOM YHCJE. 3aBEPUICHHE OCBOEHHUSI YHCIOBOM JIMHUKA OTHECEHO K
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cTapiieMy 3BeHy 00111ero o0pa3oBaHusl.

Conepxanue JBYX  anreOpanuecKux JUHUA —  «Anredpandeckue
BBIPAKEHUA» U «YPaBHEHMsS M HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHHIO Yy
oOydJaromuxcs MaTeMaTHYeCKOro ammnapara, HeOOXOAMMOTro IJis pelleHus 3aaad
MaTeMaTUKH, CMEXKHBIX MPEAMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad. B
OCHOBHOM IIKOJE Y4YeOHBIH Marepuan TPyNIUPYyeTCs BOKPYT palMOHATbHBIX
BBIpKEHUN. Anredpa IEMOHCTPUPYET 3HAYEHHWE MATEMaTUKH Kak s3blKa s
MOCTPOEHUS] MATeMAaTHYECKHX MOJeleil, ONMUCaHUsl TMPOLECCOB U SBJICHUU
peanpHOTO MHpa. B 3amaunm oOydeHust anreOpe BXOIST TaKKe IalibHEHIee
pa3BUTHE AQJITOPUTMUYECKOTO MBILIUICHHUS, HEOOXOJMMOIro, B YAaCTHOCTH, IS
OCBOGHHS Kypca HH(POPMATUKH, M OBJAJICHHE HaBBIKAMHU JEAYKTHBHBIX
paccyxaenuil. [Ipeo6pazoBanne CUMBOJBHBIX (POPM BHOCHUT CBOM crielIU(pUUECKUN
BKJIAJ] B pa3BUTHE BOOOpaXKEHUS, CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.

Copnepxanue  (QyHKIMOHAIBbHO-TpaUUECKOW  JIMHUM  HAlLlEJIEHO  Ha
nojiyueHue  oOyyarlolmuMucs  3HAHUH 0  QYHKIUSAX KAk  BaKHeHIen
MaTEMaTUYECKOM MOJIeN Il OMHMCAHUS M HCCIEAOBaHHUS Pa3sHOOOpa3HbIX
IpOLIECCOB W SIBIIEHUW B mpupojie U odmectBe. M3yueHue sToro marepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOMIMXCS YMEHHUS MCIOJb30BaTh pa3IUyHbIC
BBIPA3UTENbHBIE CPEJCTBA fA3bIKA MAaTEMAaTHKH — CJIOBECHBIC, CHUMBOJUYECKUE,
rpaduueckre, BHOCUT BKJIad B (GOPMHUPOBAHHE TMPEACTABICHUA O POJHU
MAaTE€MATHKU B PA3BUTHUH LIUBUIU3ALUU U KYIbTYPBHIL.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHE

CornacHo ywyeOHomy miany B /—10 kimaccax u3ydaeTcss Y4eOHbBIA Kypc
«Anrebpa», KOTOPBIA BKJIIOYAECT CIIEIYIOIINE OCHOBHBIE pa3/ielibl COJEPIKaHUS:
«Yucrna © BBIUKACICHUS», «ANreOpanyeckue BBIPAXKEHUA», «YpPaBHEHHUS U
HEpaBEHCTBa», « DYHKITUN.

VY4eOHbIli mIaH Ha u3ydeHue anreopsl B 7—10 kitaccax oTBOAUT HE MeHee 3
y4eOHBIX YacoOB B HENENIO B TEUEHHE KaXKJIOro roja oOydeHHus, oOImmil o0beM
yacoB - He meHee 408.

Copaep)xxaHue yuyebHoro kypca (no rogam obyueHums)

7 KJacc

Hucna u eviuucnenusn

PanmonanbHble Ynucaa

JlpoOu OOBIKHOBEHHBIC W JCCATHYHBIC, TIEPEXOA OT OJHOW (POPMBI 3amucu
npobeit k gpyroi. IloHATHE palMOHAJIBHOTO YHCJA, 3allCh, CpPaBHEHME,
YIOOPSIIOYMBAHUE  PAlMOHAIBHBIX  YHCENl. ApU(METHYCCKHE JICHCTBUA C
palMOHAILHBIMM 4YKCIaMH. PelieHue 3agad w3 peaibHOM NMPAaKTUKH HAa 4acTH, Ha
Jpoowu.

CreneHp ¢ HaTypaJdbHBIM IIOKa3aTelieM: OIpejeieHne, IpeoOpa3oBaHue
BBIPAKCHUI Ha OCHOBE OIPEJICICHHMS, 3aITMCh OOJIBIIINX YUCEN.

[IporieHTHI, 3amUCh MPOIEHTOB B BHUJIE JPOOM M ApoOHW B BUJIEC IPOIICHTOB.
Tpu OCHOBHBIC 3aJayd Ha MPOLECHTHI, PEIICHUE 3aJad M3 PEaTbHOM MPAKTHUKH.
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[IpumeHeHnE TNPU3HAKOB JACIMMOCTH, PA3J0KEHHE HAa  MHOXKUTEIU
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas W oOpaTHas
MPONOPIIMOHAIBHOCTH.

Anzebpauueckue svlparxcenus

IIepemeHHBIE, UMCIIOBOE 3HAYEHHUE BBIPAKEHUS C IIEpEMEHHOM. JlommycTuMble
3Ha4YeHUs nepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEXAY BETMUUHAMU B BU/JIE
dbopmynsl. Beraucnenus mno gpopmynam.

[IpeoOpazoBanue OYKBEHHBIX  BBIPpOKEHUW, TOXIECTBEHHO  paBHbIC
BBIPOKEHUS, TMpaBwia TmpeoOpa3oBaHUs CyYMM U TMPOU3BEJCHUM, TpaBuia
PACKPBITUSL CKOOOK M TIPUBEICHUS MOJIOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJTbHBIM MTOKA3aTEJIEM.

OnHounensl 1 MHOTOUWIEHBl. CTeneHb MHOTOUIeHa. CloKeHue, BBIYUTAaHUE,
YMHOKE€HUE MHOTOuJIecHOB. DOpMyJibl COKpAIIEHHOTO YMHOXEHHMS: KBaapaT
CyMMbl M KBaJpaT pa3HocTU. Dopmylia pPa3HOCTH KBaJapaToB. PaziokeHue
MHOTOYJICHOB Ha MHOKUTEIIH.

Ypaenenusn

YpaBHeHHE, KOpPEHb YpaBHEHUS, MpaBuia MPeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHECHUM.

JluHeliHOEe ypaBHEHHUE C OJIHOM NEPEMEHHOM, YHUCIO KOPHEW JMHEHUHOTO
YpaBHEHHUs, pELICHUE JIMHEWHBIX YypaBHEHUW. COCTaBI€HUE YpPABHEHUU 10
YCIJIOBHIO 3a7a4uM. PenieHre TeKCTOBBIX 3aa4 C IOMOILIBIO YPaBHEHUH.

JluneitHOe ypaBHEHUE C ABYMsI NTEpeMEHHBIMU U ero rpaduk. Cuctema ABYX
JUHEWHBIX YpaBHEHHUN C JBYMs NEPEMEHHBIMU. PelieHue cHUcTeM ypaBHEHHUI
CIIocOOOM TMOJACTaHOBKH. [IpuMepbl perieHusi TEeKCTOBBIX 3a/ad C MOMOIIBIO
CHUCTEM YPABHEHUM.

Koopounamowt u cpagpuxu. @ynukyuu

Koopaunara touku Ha npsamor. YUHCIOBBIE TPOMEXKYTKU. PaccrosiHue
MEXIY ABYMSI TOUKAMH KOOPJAVUHATHOM MPSIMOM.

[IpssmoyronbHast cuctema koopauHat, ocu Ox u Oy. AGciucca u opauHaTa
TOYKHM Ha KOOPJAWHATHOM TuiockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMYIaMHu.
Urenne rpadmKkoB peasbHBIX 3aBUCUMOCTEH.

[Monstue ¢yukuuu. 'padux ¢ynkmuu. CpoiictBa (ynkmil. JluaeitHas
dynkmwms, e€ rpaduk. I'paduk Gynknuum y =[x|. ['padmdaeckoe penieHwne JIMHESHHBIX
YPaBHEHUU U CUCTEM JIMHEUHBIX YPaBHECHUM.

8 kiacce

Yucna u eviuucnenusn

KBagpatHeiii kopenb u3 uyucina. llonstue 00 uppanuoOHAIBLHOM YHCIE.
Jlecatuunble TpUOIMKEHHS] UppallMOHANIbHBIX uncell. CBoilcTBa apu(hMETUYECKUX
KBa/IPATHBIX KOPHEW M UX MPUMEHEHHE K MPeoOPa30BaHUIO YHCIOBBIX BHIPAKEHUH
Y BBIYHUCIICHUSAM. J|eCTBUTEIIbHBIE YHUCIIA.

CreneHb C UenbIM MokaszaTeneM U €€ cBoricTBa. CTaHIapTHAS 3aMKCh YUCIIA.

Anzedpauueckue 8vlparxcenus

KBanpatnelii TpEéxuieH; pa3IOKEHUE  KBAJpaTHOrO  TpEXWICHA  Ha
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MHOKHTEIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOMCTBO aire0Opanyeckoi JIpoOu.
CnoxeHue, BbIYUTAHHUE, YMHOXEHUE, JICJICHHE aireOpaudeckux ApoOer.
PanronanbHbie BBIpaXXEHHUS U UX IPEOOpa3OBaHUE.

Ypasunenua u nepagencmea

KBagpatHoe ypaBHeHue, (opmylia KOpHEH KBaJpaTHOIO YypaBHEHMS.
Teopema Buera. Pemienue ypaBHeHUM, CBOAALINXCSA K JUHEUHBIM U KBAJAPATHBIM.
[Ipocreiimue ApoOHO-palIMOHATBHBIE YPABHEHHUS.

I'paduueckas uHTepnpeTanusi ypaBHEHUN ¢ ABYMs IEPEMEHHBIMU U CUCTEM
JUHENUHBIX ypaBHEHWH C JAByMsa mepeMeHHbIMU. [Ipumepbl peleHuss cucreM
HEJIMHEWHBIX YPaBHEHUM C IBYMS IEPEMEHHBIMH.

Periennie TeKCTOBBIX 3a71a4 anreOpanyeckuM CriocoOOoM.

HucioBele HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OHOM NTEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucreMbl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

Dynkyuu

[lonsitue ¢ynkuuu. OO6nacTb OMpeneNeHuss W MHOXKECTBO 3HAUCHHI
byakuun. CriocoOb! 3aaHus PYHKITUH.

I'padux pysukiuu. Yrenue coiicTB pyHkiuu no e€ rpaduky. I[Ipumeps
rpaduKoB GYHKIUNA, OTPAKAIOUIUX peaTbHbIE MPOIECCHI.

OYHKIMY, OIHUCHIBAIOIINE TMPSMYI0O W OOpaTHYH MPOIMOPIHOHATIBHBIE

3aBucuMocTH, mX rpaduxd. Pymuxmuu Y = X4, y = x5, y = Vx, y =j|.
I'paduueckoe perieHue ypaBHEHUH U CHCTEM ypaBHEHHUIA.
9 knacc

Yucna u eviyucienusn

JleicTBUTEIbHBIE YHCJIA

PanronanbHbie yncia, UppalMoOHaIbHBIC YHCIa, KOHEYHbIE U OECKOHEYHBIC
JecATUYHBIC 1poOu. MHOXKECTBO NIEWCTBUTENbHBIX YHCEIT; IEUCTBUTEIIbHBIC YMCIa
KaKk OeCKOHEYHbIE IeCATUYHBbIC ApoOM. B3auMHO OJIHO3HaYHOE COOTBETCTBHE
MEXIy MHOKECTBOM JCUCTBUTEIIBHBIX YACET U KOOPAUHATHOU MPSMOM.

CpaBHEHUE NEWCTBUTENBHBIX 4YHCEN, apumeTHdeckue IEHCTBUA C
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

N3mepennsi, npudInkeHusi, OHeHKH

Pa3mepsl OOBEKTOB OKPYKAIOMIETO MHpPA, IUTEIBHOCTH TPOIECCOB B
OKPYXKaLIEM MUPE.

[Tpubnux€nHoe  3HAYEeHWE  BENMYMHBI, TOYHOCTH  MPHUOIMKEHUS.
Oxkpyrnenue uncen. [Ipukuaka v oleHKa pe3yJIbTaTOB BEIYUCICHUN.

Ypaenenus u nepasencmea

YpaBHeHUs C OAHOH NepeMEeHHOM

JIuneiiHoe ypaBHeHue. PemieHne ypaBHEHUW, CBOISIIMXCS K JIMHEWHBIM.

KBanpatnoe ypaBHenue. Pemienne ypaBHeHUMN, CBOIAIIMXCS K KBaAPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHrss ypaBHEHUNW TPETbEW W YETBEPTOU
CTEIIEHEN PA3JI0KEHUEM HA MHOKHUTEIIH.

Pemenue JTPOOHO-PAIIMOHATBHBIX YPaBHEHUM.
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Perienrie TEKCTOBBIX 3a71a4 aIreOpanyeckKuM METOI0M.

Cucrembl ypaBHeHHM I

VYpaBHeHHe ¢ AByMs NEpEMEHHBIMH U ero rpaduk. Pemienune cucrem nByx
JIMHEVHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU. PellleHne CUCTEM IBYX YPaBHEHU,
OJIHO M3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
HMHTEPNPETALUS] CUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMU.

Periennie TeKCTOBBIX 3a71a4 anreOpanyeckuM CriocoOOM.

HepaBencrBa

HucnoBble HEPaBEHCTBA U UX CBOMCTBA.

Pemenne nMHEWHBIX HEPABEHCTB C OJHOW IEpPEMEHHOM. PelieHue cucrem
JIMHEMHBIX HEPaBEHCTB C OJHOW mepemeHHOW. KBaapaTHele HEpaBEeHCTBA.
I'paduueckas wuHTEpripeTanysi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMS
NEPEMEHHBIMH.

Dynkyuu

KBagpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. Ilapabona, KoopauHATHI
BEPIIUHBI TapadOoJIbl, OCb CHMMETPHUH NapadoJIb.

I'papuxku  Qynxmuii: Yy = kx, y=kx +b, y=ax’ y=ax}
y = vVx, y =|X| u ux coiicraa.

Yucnoewvie nociedosamenvbHocmu

Onpenesienne u cnocoObI 3aIaHUS YUCITOBBIX MOCTEA0BATEIbHOCTEH

[TonsiTHE YMCIOBOI MOCAEAOBATEIBHOCTU. 3alaHUE MOCIEI0BATEIbHOCTH
peKkyppeHTHO# dhopmyIon u popMysioi N-ro dieHa.

ApudmMeTnyeckasi M reoMeTprUYeCcKasi MPpOrpeccuu

Apudmernyeckas U reomeTpuyeckas nporpeccud. @opmynsl N-ro yjieHa
apu(PpMETUIECKON 1 T€OMETPUUECKON MPOTPECCUi, CyMMBI MTEPBBIX N YJICHOB.

N3o0paxenne 4ineHOB apuMETHUYECKON W TEOMETPUUECKON Mporpeccui
TOYKaMHM Ha KOOPAUHATHOW IJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHIMAIBHBIA POCT.
CJ10KHbI€ MPOLICHTHI.

10 kaace

Yucna u éviuucnenusn

IloBTOpeHNe MaTepuasia Kypca MaTeMaTHKH, ajredpbl 5-9 Kiaccos.
IHoaroroBka k OI'9 u I'BD

JleicTBUTEJIbHBIE YHCJIA

PanronanbsHbie yncIa, HppaIMOHATLHBIC YHCIA, KOHEYHbIE U 0€CKOHEYHBIC
JecATUYHBIC TpoOu. MHOXKECTBO NEUCTBUTENBHBIX YHCEIT;, ACHCTBUTEIBHBIC YHCIIa
KaKk OECKOHEUYHBIE IEeCATUYHBIC IpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBUE
MEXK1Y MHOKECTBOM JIEMCTBUTEIBHBIX YHACEII U KOOPAUHATHOU MPSIMOM.

CpaBHEHHE NEWCTBUTENBHBIX 4HCEN, apuMEeTHYeCKue JCUCTBUS C
JNEUCTBUTEIIBHBIMU YHCIIAMMU.

HN3mepenusi, npuOJIHKEHU S, OLIEHKH

Pa3meppl OOBEKTOB OKPYKAIOMIETO MHpPA, IUTEIBHOCTH TPOIECCOB B
OKPYXKaKIIEM MUPE.

[Ipubnux€HHOE  3HAYEHUE  BEJIIMYMHBI, TOYHOCTh  MNPUOIUKEHUS.
Okpyrnenne yucen. Ilpukuaka © OLEHKAa  PE3yJIbTAaTOB  BBIYMCIICHUM.
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Ypasnenua u nepagencmea

YpaBHeHHUA C OHOI MEePeMEHHOM

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIUXCS K JIUHEUHBIM.

KBanpatnoe ypaBHeHue. Penienne ypaBHEHUM, CBOAAIIMXCS K KBaAPaTHBIM.
buxsanparHoe ypaBHenue. [Ipumepsl pelieHuss ypaBHEHUN TPETber U 4ETBEPTOU
CTENEHEN Pa3I0KEHUEM HA MHOXKHUTEIU.

Pemiennie npoOHO-paliMOHANBHBIX YPaBHEHUM.

Periennie TeKCTOBBIX 3a/1au aareOpandyecKuM METOJIOM.

Cucrembl ypaBHeHHM I

YpaBHeHHE ¢ AByMs NEpeMEHHBIMH U ero rpaduk. Pemenue cucrem nByx
JIMHENHBIX YPaBHEHUN C ABYMS NEPEMEHHBIMU. PellieHue cucTteM AByX YpaBHEHHM,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremneHu. ['paduueckas
WHTEPIIpETAlMs CUCTEMbl YPABHEHUH C JIByMsI IEPEMEHHBIMU.

Periennie TeKCTOBBIX 3a71a4 anreOpanyeckuM CriocoOOM.

HepaBeHcrBa

UucnoBble HEpABEHCTBA U UX CBOMCTBA.

Pemenne nuMHEMHBIX HEPABEHCTB C OJHOM NEpEeMEHHOW. PemieHue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM mepeMeHHou. KBaaapaTHble HepaBeHCTBA.
I'paduueckass wuHTEpHpeTanvisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
NIEPEMEHHBIMH.

Dynkyuu

KBagpartnuynas ¢yukuus, e€ rpaduk u cpoiicta. [lapabomna, koopauHaThI
BEPIIHMHBI TapadoJibl, 0OCb CHMMETPUU TTapaboJIbl.

I'papuku ¢ysxmmii: 'y = kx, y = kx + b, y = ax®* + bx + c,
y = axd y=ady=Vx ,y= ;LZ 1 UX CBOICTBA.

Yucnoewvie nocneoosamenvHocmu

Omnpenenenue u coco0bl 3aJaHUSI YUCJIOBBIX MOCJIEA0BATEIbHOCTEN

[lonsiTHE YMCIOBOM MOCIENOBATEIBHOCTH. 3aJlaHUE MOCIEI0BATEIbHOCTU
peKyppeHTHO# dhopmyon u GopMysoi N-ro dieHa.

ApudmMernyeckasi 1 reoMeTpHUYECKasi MPOrpeccum

Apudmernyeckas U reoMmeTpuyeckas mnporpeccunr. Popmynsl N-ro yjieHa
apuPMETUIECKON ¥ TEOMETPUUECKON MPOTPECCUI, CyMMBI TIEPBBIX N YJICHOB.

N300pakeHne 4ieHOB apu(METUYECKOW U TEOMETPHUECKOW MPOrpecCHid
TOYKaMH Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEHWHBIM M SKCIIOHCHIHAIBHBIN POCT.
C1noxHbI€ MPOLIEHTBHI.

MnaHmnpyemblie npeaMeTHbIe pe3y/ibTaTbl 0OCBOEHUA paboueinporpamMmmbl
Kypca (no rogam obyueHus)

OcBoenue ydeOHOTO Kypca «Anrebpa» Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus JIOJDKHO OOECIeYMBaTh JOCTIDKCHHUE CIEAYIOIMNUX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3yJIbTATOB:

7 kaace

Yucna u éviuucnenus

BeimosiHATh, coueTass yCTHbIE M TMHChbMEHHBIC TPUEMBI, apu(PMETHISCKUE
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JNEUCTBUS C PAIIMOHAIBHBIMU YHCIIAMHU.

HaxoauTh 3HaueHUsS] YUCIOBBIX BBIPAXKEHUI;, MPUMEHSThH Pa3HOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUM, COAEpIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOHU.

[lepexoanTs OT OJHON (HOPMBI 3aIIUCU YUCEN K APYroi (mpeoOpa3oBbIBaTh
JNECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTH B O€CKOHEUHYIO AECATUYHYIO POOB).

CpaBHUBATH U yHOPSAOUYNBATH PAIMOHAIBHBIE YUCIA.

OKpyrsTh yucna.

BoIonHATh NOPUKUIKY UM OIEHKY pe3yJbTara BBIYUCICHUH, OICHKY
3HAYECHUN YHUCIIOBBIX BBIPAKECHUU.

BrINonHATh TEUCTBUS CO CTEMEHSIMU C HATYPaJbHBIMU MOKA3aTEISIMU.

[IpuMeHAT,  OpU3HAKU ~ JIEIUMOCTH,  PA3JIOKEHHE Ha  MHOXKHUTEIU
HATypaJIbHBIX YHUCEI.

Pemiate mpakTHKO-OPUEHTUPOBAHHBIC 3a/]a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, MPOMOPIMOHATLHOCTBIO BEJIUYUH, TMPOIEHTAMH; HWHTEPIPETUPOBATH
pe3yJbTaThl pelICHUs 3a7ad ¢ YYETOM OTpaHUYEHUN, CBSI3aHHBIX CO CBOMCTBaAMHU
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue svlparxcenus

Hcnons3oBaTh anire0pandeckyro TEPMUHOJOTUIO U CHUMBOJIUKY, TIPUMEHSITH
e€ B mpoliecce OCBOCHHs Y4eOHOTI0 MaTepuarna.

HaxonuTe 3HaueHusi OYKBEHHBIX BBIPAKEHHM MPH 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BoimonHaTeh  mpeoOpa3oBaHUs  LIEJIOTO  BBIPAKEHWS B~ MHOTOYIECH
PUBEJICHUEM MOJOOHBIX CIIaraeMbIX, PACKPHITUEM CKOOOK.

BbINONHAT YMHOXKEHHE OJIHOWIEHA HAa MHOTOYIEH M MHOIOYJIEHa Ha
MHOTOWIEH, TPUMEHSTH (POPMYJIIbI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

Ocy1iecTBasATh Pa30kKEHUE MHOTOUIEHOB HA MHOXHUTEJIH C IOMOIIBIO
BBIHECEHHSI 3a CKOOKM OOIINEero MHOMHTENs, TPYNIUPOBKH  CIIaraeMbIX,
npUMeHEeHHs] GOPMYIT COKPAIIEHHOTO YMHOKEHUS.

[TpumensTs mpeodpa3oBaHsl MHOTOWICHOB ISl PEIICHUS Pa3IUYHBIX 33/1a4
13 MaTEMAaTHUKHU, CMEKHBIX MPEJIMETOB, U3 PEATbHOUN MPAKTUKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEHW C HATYPAIbHBIMU IMOKAa3aTEIsAMHU IS
peoOpa3oBaHUs BRIPAKCHUI.

Ypaenenua u nepasencmea

Pemate nuHelHbIE ypaBHEHUS C OJHOW INEPEMEHHOW, NPUMEHSS IpaBuia
nepexojia OT UCXOJAHOTO YPaBHEHUS! K paBHOCUIILHOMY emy. [IpoBepsTh, siBiseTCs
JI1 YUCJIO0 KOPHEM YpPaBHEHUSI.

[TpumensaTs rpaduueckue METOIbI NPHU PENICHUH JIMHCWHBIX YpaBHEHUH U
UX CHCTEM.

[TonOupaTes TpUMepbl Tap 4YHCEN, SIBISIIONIUXCS PEIIEHUEM JMHEHHOTO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpauK JUHEHHOrO YpPaBHEHUS C
JByMsl TEPEMEHHBIMH; TMOJIb3YSCh TrpadUKOM, MNPUBOJAUTH MPUMEPHI PEIICHUS
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ypaBHEHUS.

Pemate cucteMbl NBYX JMHEHHBIX YpaBHEHUU C JBYMsl NMEPEMEHHBIMH, B
TOM 4HucJe TpadUUECKH.

CocTaBisaTh M pewmiaTh JMHEWHOE YpaBHEHHE WM CHUCTEMY JIMHEHUHBIX
YpPaBHEHHH IO YCIOBHUIO 3aJa4yd, WHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4M MOJy4YEHHBIN pe3yJIbTarT.

Koopounamowt u epagpuxu. @ynukyuu

N300paxxaTb Ha KOOPAMHATHOM MPAMOM TOYKH, COOTBETCTBYIOIIME
3aJlaHHBIM KOOpAMHATAM, JIYy4Yd, OTPE3KH, HHTEpPBAJIbl, 3alUCBhIBATH YHUCIIOBbIE
IPOMEXKYTKHU Ha alnredpandyeckoM si3bIKe.

OtmeyaTh B KOOPJAMHATHOM TUIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJMHATaM;
cTpouTh rpaduku TMHEHHBIX QyHKIUH. CTpouTh rpaduk GyHKIMH Y =|X|.

OnuceiBaTh € TOMOLIBIO (PYHKIUH HW3BECTHBIE 3aBUCHMOCTH MEXAY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSHUE; LI€HA, KOJHMYECTBO, CTOUMOCTB;
IPOU3BOJIUTEIBLHOCTD, BPEMsi, 00BEM paOOTHI.

HaxonuTe 3HaueHre QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduyeckuii cnoco0 MpeACTaBIEHUs U aHAlW3a WUH(pOpMAIUK;
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMALIUIO U3 TPA(UKOB PEAIbHBIX MTPOLIECCOB
Y 3aBUCUMOCTEM.

8 ki1acc

Yucna u eviyucienusn

Hcnonp30BaTh HauyajdbHbBIE MPEICTABICHUS O MHOYKECTBE JIEHCTBUTEIIBHBIX
qucell JJIsi CPAaBHEHHUS, OKPYIJICHHUS] U BBIYUCIICHUM; U300pakaTh NEHCTBUTEIbHBIC
yycia TOYKaMU Ha KOOPAUHATHOMN HpsIMOM.

[IpumeHsaTs TOHSATHE apU(METUYECKOTO KBAAPATHOTO KOPHS; HAXOAMTH
KBaJIpaTHbIE KOPHHU, UCIOJB3Yys MPU HEOOXOAMMOCTU KAIbKYJSATOP; BBIMOIHATH
npeoOpa3oBaHusl BBIPAXKEHUHM, COJEPKAIIUX KBAJApPAaTHbIE KOPHHU, HCIONb3Ys
CBOMCTBa KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX W MAJIbIX YHCENl C TTOMOIIBIO JECITHYHBIX
npoOeii u creneHeit yucna 10.

Anzebpauueckue evipasiceHus

[IpuMeHATP MNOHATHE CTENEHW C LENbIM I0Ka3aTeJIeM, BBIITOJIHATH
npeoOpa3oBaHus BIPAKEHHM, COIEPIKALUX CTEIEHH C LIETIbIM MTOKA3aTEIIEM.

BbInmonHATh TOX/AECTBEHHBbIE MpeoOpa30oBaHUs PALMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE IMPaBWJI ACHCTBUI HaJl MHOTOWIEHAMHU U aJireOpanuyecKuMu JpoOsiMH.

PackiiapiBaTh KBaipaTHBIM TPEXUIIEH HA MHOMKHUTEIH.

[IpumeHsATh npeoOpa3oBaHUs BBIPAXKEHUM JUIsl PELICHUs PA3IMYHBIX 3a7a4
13 MaTEMaTHKH, CMEXHBIX IPEMETOB, U3 PEATbHON MPAKTHKH.

Ypaenenus u nepasencmea

Pemate nuHeiHbIE, KBaJApaTHbIE YPAaBHEHMSI U PALMOHAIbHBIE YPABHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUI C IBYMs IEPEMEHHBIMU.

[IpoBoaUTHE MpoOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUIA, B
TOM YHUCJIE C IPUMEHEHUEM TpaUUeCKUX NpPeCTaBIeHUH (YCTaHABIMBATh, UMEET
JIM ypaBHEHHE WJIM CUCTEMA YPAaBHEHUU PELIEHUs, €CJIU UMEET, TO CKOJIBKO, U Ip.).
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[lepexonuth OT crnoBeCcHOM (OPMYIUPOBKHU 3ajauu K €€ anredpandeckou
MOJIEJIA C TMOMOIIBI0 COCTaBICHUS YpPAaBHEHUSI WJIM CHUCTEMBl YpPaBHEHHI,
WHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MMOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JMJIsi CPAaBHEHUSA, OLICHKU;

peliaTh JIMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBI; 1aBaTh
rpaduyecKy0 WUTIOCTPALIMI0 MHOXKECTBA pELICHUM HEPaBEHCTBA, CHUCTEMBI
HEpPABEHCTB.

Dynkyuu

[TonuMaThs U UCMONB30BaTh (PYHKIMOHAIbHBIC TOHSATUSA U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAUCHMS); OMNpEeNesiTh 3HaUeHUE (YHKIMU IO 3HAYCHUIO
apryMeHTa; OnpeessaTh CBOMCTBA QYHKIUU 10 €€ rpaduKy.

Crpoutb rpadukn d1eMeHTapHbIX GyHKiuit Buga Y = X5,y = X3,y = Vx|
y=|X|; omuceIiBaTh CBOICTBA YMCIOBOM PyHKIMHU 110 €€ TpaduKy.

9 knacce

Yucna u eviuucnenusn

CpaBHUBATH U YNOPSIAOUYUBATH PALIMOHAIIBHBIC M UPPALlMOHAJIBHBIE YHUCIIA.

Beimonusate apudmerndyeckne JEUCTBUS C PalMOHAIBHBIMH  UYHCIIAMH,
coyeTas YCTHbIE M TIMCbMEHHbIE NPUEMBI, BBINOJHATh BBIYMCICHUSA C
UppalOHAIbHBIMU YHCIIAMU.

Haxonuth 3HaueHusi CTENEHEH C LEIbIMUA TOKAa3aTeJsIMU U  KOPHEH;
BBIYMCIISATh 3HAYEHUSI YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisIiTh JI€MCTBUTEIBHBIE YHCIIA, BBINOJHATh TNPUKUAKY pE3yJibTara
BBIYMCIICHUH, OLICHKY YHUCJIOBBIX BBIPAKECHUM.

Ypasnuenun u nepasencmea

Pemate yiMHENHBIE M KBaJpaTHBIE YPaBHEHUs, YPABHEHUS, CBOISILUECS K
HUM, TPOCTeiIne TpoOHO-pallMOHAIBHBIC YPaBHEHUS.

Pemate cuctembl AByX JIMHEHMHBIX YpPABHEHUM C JABYMs NEPEMEHHBIMU U
CHUCTEMBI JBYX YPaBHEHHUH, B KOTOPBIX OJHO YPaBHECHUE HE SIBIISECTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3adaud anreOpauecKUM CHOCOOOM C TOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUU C IBYMS IEPEMEHHBIMM.

[IpoBOaUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C MPUMEHEHUEM TpauecKuX MpeacTaBlieHnuil (yCTaHaBIUBATh, UMEET
71 ypaBHEHUE WM CUCTEMA YPAaBHEHUMN PEILICHHUS], €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiath nuHeliHble HEPABEHCTBA, KBaAPATHBIE HEPABEHCTBA; M300paxaThb
pPEILICHUE HEPABEHCTB HA YMCIOBOM MPAMOM, 3aIlUCHIBATh PELICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cucTeéMBl  JTMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO; H300pa)kaThb pEIICHUE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMACHIBATH PEIICHUE C IIOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHBIX 33/1a4.

Dynkuyuu

Pacno3naBath GyHKIIMU U3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXeMAaTHUYECKU
pacIooKeHHe Ha KOOPAMHATHOM IJIOCKOCTH TpaduKoB PyHKIMIA Buja: Y = KX, Y

= kx + by = a2y = ax®,y = Vx, y=|x| B 3aBHCUMOCTH OT 3HAUCHHil
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K03 (PULIMEHTOB; ONUCHIBATh CBOMCTBA () yHKLIUH.

Crtpoutb U M300paXkaTh CXEMAaTHYECKH I'papUKHA KBAAPATUYHBIX (YHKLIHMH,
OMUCHIBATh CBOMCTBA KBAAPATUUHBIX (DYHKIIUN 10 UX TpaduKam.

Pacno3naBath kBajipaTUuHy10 QYHKIUIO IO GOpMYJie, MPUBOJUTH TPUMEPHI
KBaJpaTUYHBIX (QYHKIIUNA U3 peabHOU KU3HU, PUBHKU, TEOMETPHUH.

Apugpmemuueckan u zeomempuueckas npozpeccuu

Pacno3naBath apupMeTHUYECKYI0 U TEOMETPUYECKYIO TMPOrPEeCcCUU MpHU
pa3HbBIX crlocobax 3agaHusl.

BoIOMHATS BBIUMCICHUS C HUCMOJAB30BaHUMEM (GoOpMya N-ro  wieHa
apupMEeTHIECKON U TEOMETPUUECKON MPOTrPeCcCHii, CyMMbI MIEPBBIX N YJICHOB.

N300paxath YjeHbl MOCIEAOBATEILHOCTA TOYKAMH Ha KOOPJIWHATHOU
IUIOCKOCTH.

Pemiath 3amauu, cBsI3aHHBIC C YHMCIOBBIMH TOCIIEIOBATEILHOCTSAMHU, B TOM
YuCJie 3aJja4u U3 PeabHOM JKU3HU (C UCIOJIb30BAHUEM KAIBKYISATOPA, UPPOBBIX
TEXHOJIOTHI).

10 kaace

Yucna u eviyucienusn

BrinonHsaTh, coderasi yCTHbIE W MHChbMEHHBIE MNPUEMBI, apruPMETHUUECKUE
JEHUCTBHS C PAITMOHATHHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHUs YHUCIOBBIX BBIPAXEHUW; MPUMEHATh Pa3sHOOOpa3HbIC
CIoCOOBI M MPUEMBI BBIUYMCICHUS 3HAYEHHUI TPOOHBIX BBIPAXKEHUH, COIAEPIKAIIUX
OOBIKHOBEHHBIE U JIECSITUUHBIE IPOOH.

[lepexon ot omHOM (HOPMBI 3aMKCH YUCeN K Apyroi (mpeodpa3oBhIBaHUE
JECATUYHON JpOOU B OOBIKHOBEHHYIO, OOBIKHOBEHHOM B JIECATUYHYIO, B
YaCTHOCTU B O€CKOHEUYHYIO JIECATHUYHYIO IPOOB).

OKpyrasarTh yucia.

[IpumeHnsaTs TOHATHE apU(METUYECKOTO0 KBAAPATHOTO KOPHS; HAXOAHTH
KBaJIpaTHbIE KOPHHU, UCIOJB3YysS MPU HEOOXOAMMOCTH KAJIBKYIATOP; BBIMOIHSATH
npeoOpa3oBaHusl BBIPAKEHUHM, COJEPXKAIIUX KBAJApPAaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBa KOPHEM.

BbINonHATH EUCTBUS CO CTEMEHSIMU C HaTypaJlbHBIMU MOKA3aTEISIMU.

Pemiath mpakTUKO-OPUEHTHUPOBAHHBIE 3aJlaud, CBSI3AHHBIE C OTHOIICHUEM
BEJIMYUH, MPONOPUHOHAIBHOCTBIO BEJIMYMH, TPOLUEHTAMH; HWHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ y4ETOM OTrpaHWYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpUBaeMbIX 0OBEKTOB.

Ypaenenus u nepasencmea

Pemate nuHENHbIE ypaBHEHUS C OJHOM NMEPEMEHHOM, NMPUMEHSS IMpPaBUIIA
repexo/ia OT UCXOJITHOT'O0 YPABHEHUS K PABHOCUIIBHOMY €My

Pemath cucteMbl NByX JUHEWHBIX yYpaBHEHUM C ABYMSI NEPEMEHHBIMHU, B
TOM YHCJIe TpadhUUECKH.

Pemiath kBajipaTHbIE ypaBHEHUS U PAllMOHAJIBHbIC YPaBHEHUS, CBOJSAIINECS
K HUM, CUCTEMBI JBYX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpuMeHsTh CBOWMCTBA YUCIOBBIX HEPABEHCTB [IJIsi CPABHEHUS, OLCHKHU;
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI; 1aBaTh
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rpauyuecKy0 WUIIOCTPALMI0O MHOXKECTBA PELICHUH HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

Dynkyuu

Pacnio3naBaTth (pyHKIMHM M3Y4eHHBIX BHOB. IlOoKa3pIiBaTh cXxeMaTU4eCcKU
pPacnoioKeHHe Ha KOOPAMHATHOM MJIOCKOCTH rpaduKoB QYHKIMM BUAA:

y=kx, y=kx+by=at+bx+cy=ady=a’y =x Y=k
3aBUCUMOCTH OT 3HAYEHHUH KO3(PPUIIMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKIIHIA.

Apupmemuueckan u ceomempuyueckas npozpeccuu

BbINOJNHATG  BBIYMCIEHUS C HCHOJb30BaHMEM (QopMyl N-ro ujeHa
apu(PpMETUIECKON U TeOMETPUUYECKON MPOTrPECCUi, CyMMbI MEPBBIX N UJICHOB.

N300pakaTh ujeHbl MOCJIEI0BATELHOCTH TOYKAMH Ha KOOPJIMHATHOM
IUIOCKOCTH.

Pematp 3amaumn, CBA3aHHBIE C YUCIOBBIMU IOCJIEIOBATEIBHOCTIMH, B TOM
quClie 3a/1a4d U3 PeajibHOM JKU3HM (C UCIOJIb30BAaHUEM KaJbKYISATOpa, IU(PPOBBIX
TEXHOJIOTHI).
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TemaTnuyeckoe nnaHMposaHue yyebHoro kypca (no ronam obyuyeHms)

7 kiacc (He menee 102 1)

Ha3zBanue
pasjaesa (TeMbl)
(4mciI0 Yacon)

OcHoBHOE CoacpKaHuE

OcHOBHBIE BHAbI JIeITeJIbHOCTH oﬁyqamumxm

Yucaa u
BbLIYMCJICHUS.

PanuonanbHbI
€ YHcJia

(25 v)

[TonsaTHE PpaLMOHAIBHOTO

qUCIIa. Apudmernueckue
NeMCTBUS C palliOHATIbHBIMU
YUCITAMH. CpaBHeHue,
YIOps0YMBaHUE

PallMOHAJIBHBIX YHUCECII.

Crenenb ¢ HaTypaJbHBIM

IIOKa3aTCIICM.

Perrenyie OCHOBHEIX 3a7a4 Ha

poowu, MIPOTICHTHI 3
pEabHOM MPaKTHKHU.
[IpusHaku JEJIMMOCTH,

PA3JIOKCHUA Ha MHOXHUTCIIN
HaTYpaJIbHbIX YUCCIIL.

PeanbHbie 3aBUCHUMOCTH.
[Ipsimas U oOparHas
[IPOMOPIIMOHAIBHOCTH

CucTeMaTU3MPOBaTh U 000TraIIATH 3HAHUS 00 OOBIKHOBEHHBIX U JICCATHYHBIX IPOOSX.

CpaBHUBATh W YHNOPSA0YMBATH JAPOoOM, TpPeoOpa3oBbIBas IMPU HEOOXOJAUMOCTH
NeCITUYHBIE TPOOM B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JIECATHYHBIC, B YAaCTHOCTU B

OECKOHEUHYIO IECATHUUHYIO JPO0b.

[IpumeHATH pasHoOOpa3Hble cNOCOOLI M MPHEMBI BHIYMCICHUS] 3HAYEHUH APOOHBIX
BbIPa:KeHH#, CoJepXKanux OOBIKHOBEHHBIE U JIECATUYHBIC JpoOU: 3aMEeHSATh TpU
HEOOXOJAUMOCTH JICCATHYHYIO JpOO0h OOBIKHOBEHHOW W OOBIKHOBEHHYIO JECATHYHOM,
MPUBOJANTH  BBIpaKEHHE K  (dopme, yInoOHOW  JyIst
peoOpa3oBbIBaTh IPOOHBIE BHIPAXKEHUS HA YMHOXKEHUE U JIeJIEHUE JECATHUYHBIX IpoOeit
K JICUCTBHSM C LEJIBIMUA YUCIIAMH.

HauooJjee BBLIYHCJICHHH,

[IpuBoIMTH YHCI0BbIe U OYKBEeHHbIE IPUMEPbI CTEIICHU C HATYPaJbHBIM ITOKa3aTelleM,
00BSCHSIS 3HAYCHHs] OCHOBAHMSI CTENEHM W TOKa3aTels CTeNeHH, HAaXOAUTh 3HAYCHUS
crenenel Buma a" (2 — 000€ paMoHaIbHOE YUCII0, N — HATYpaIbHOE YKCIIO).

IloHUMATL CMBICH 3aIIMCH OOJIBIINX YHCENT C IIOMOINBIO JCCATHYHBIX z[p06e171 H CTEIICHEH
quciia 10, NPUMEHATDH UX B PEAJIbHBIX CUTYaAIlUAX.

HpI/IMEHHTb IMMPU3HAKU ACTIUMOCTH, PA3JIOKCHHA Ha MHOXKHUTCIIN HATYPAJIbHBIX YHUCCIIL.

PemiaTh 3a1a4u Ha 4acTH, MPOLIEHTHI, IPOMIOPIIMH, HA HAX0XKICHHE ApoOH (ITPOLEHTa) OT
BEJIMYMHBI M BEIWYMHBI 1O €€ 1apobu (IpoueHTy), ApoOH (IIPOLEHTa), KOTOPbIH
COCTaBJISIET OJJHA BeIMYMHA OT Apyroil. [IpuBoauTh, pa3douparh, OLEHUBATH PA3JIUYHbIC
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pelIeHus, 3al1CH PEICHUN TEKCTOBBIX 3a/1a4.

Pacno3zHaBaTh U 00BACHATH, ONUPASICh HA OINPENEIECHUS, IPSAMO MPONOPLUUOHATIBHBIE U
00paTHO MPONOPLUHOHATIBHBIE 3aBUCUMOCTH MEX/y BEIMUMHAMU; NMPUBOJAUTH NMPUMeEPbI
9THX 3aBUCUMOCTEH U3 PEeajJIbHOIO MUpPa, U3 IPYTUX y4eOHBIX IPEIMETOB.

Pemath 1NpakTUKO-OPUEHTHPOBAHHBIE 3aJaud Ha JpoOM, MPOLEHTHI, MNPAMYIO M
00paTHYIO MPOMOPLHUOHAIBHOCTH, TPOIOPLIUU

AJiredpanyeckun
€ BhIPaKeHHs

(27 a)

bykBeHHbIE BBIPAYKEHUS.
[lepemennbie. JlomycTumbie
3HAUEHUS MIePEMEHHBIX.
DOopMyIIBL.

[IpeoOpazoBanne OYKBEHHBIX
BBIPAKCHUIA,
CKOOOK u

packpbITHE
MIPUBEICHUC
M0T00HBIX ClIaraeMbIX.

CBolicTBa CTEIICHU C

HaTypaJlbHBIM I10Ka3aTCJICM.

MHOTOYJICHEL. Cnoxenue,
BBIUNTAHUE, YMHOKECHHE
MHOTOYJICHOB. Dopmybl
COKpPAIIEHHOTO  YMHOKCHHSL.

Pa3znoskenne MHOTOYJICHOB Ha
MHOXKHNTCIIN

OBaagers anredpandeckoil TEPMUHOJIOTHEN U CUMBOJIMKON, MPUMEHSATH €€ B Ipoliecce
OCBOEHHS y4eOHOT0 Marepuarna.

HaxoauTh 3HaueHHss OyKBEHHBIX BBIPRKEHMM TpU 3aJaHHBIX 3HAUYEHUSAX OYKB;
BBITIOJTHATH BBIYUCIIEHHUS IO (pOpMyIIaM.

BoinoaHATH npe06pasoBaHH;1 OCJIOT0  BBIPpAXKCHUA B MHOTI'OYJICH IMPUBCJACHUCM

MOJO00HBIX ClIaraéMbIX, PaCKPBITHEM CKOOOK.

BbINOJHATH YMHOXKEHHE OJHOYJIEHAa HAa MHOTOYIEH M MHOIO4YIeHa Ha MHOTOYJICH,
NPUMeHSATH (POPMYIIbI KBaJpaTa CyMMBI U KBaJlpaTa pa3HOCTH.

OcylecTBJAATH PA3JI0KEHUE MHOTOYWIEHOB HA MHOYKUTEIH MYTEM BBIHECEHHMSI 32 CKOOKH
o0ILIero  MHOXHTENS, MpUMEHEHUs (QOpMyNIbl  pPa3HOCTH  KBajpaToB, (Gopmyin

COKpaH_[éHHOI‘O YMHOXCHHA.

HpI/IMEHHTb npeo6pa30BaHHe MHOTOWICHOB JId PCIICHUA pPa3JIMYHBIX 3aJad U3
MAaTCMAaTUKH, CMCIKHBIX ITPECIAMCTOB, U3 peanLHoﬁ IMPAaKTHUKH.

3HAKOMHUTLCS C HCTOpI/Ieﬁ pa3sBUTHA MATCMATUKHU
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YpaBHeHust

M HepaBeHCTBA
(20 v)

YpaBHeHUE, IpaBUIIa
MpeoOpa3oBaHusl ypaBHECHHSI,

PAaBHOCHUJIBHOCTb YPaBHEHHM.

JluneiiHoe  ypaBHeHuUE c
OJIHOW IIEPEMEHHOM, pelieHne
JTMHENHBIX YpaBHEHHUIA.
Pemenne 3agad ¢ IOMOIIBIO

YpaBHEHUH.

JluneiiHoe  ypaBHEHUE c

JABYMA TICPEMCHHBIMH W €Io

rpaduk. Cucrema  1ByX
JIMHEWHBIX  yYpaBHEHUH  C
NIBYyMSI MepEeMEHHbBIMHU.

Pemienue cucrem ypaBHEHHIA
CIOCOOOM  IIOJACTAHOBKH U
CIIOCOOOM CIIOKEHHUS

Pemiatp MHENHOE YpaBHEHUE C OJHOM IEPEMEHHOM, MPUMeHss NPaBUJIa 1Iepexoaa oT
UCXOJHOIO YpPaBHEHMsS K pPaBHOCHUIBLHOMY eMmy Ooisiee mnpocroro Buia. IlposepsiTs,
SBJISIETCS JIM KOHKPETHOE YUCJIO KOPHEM YpaBHEHUS.

[lon0upaTs mpuMepbl Map YKCEN, SBIAIOIIMXCS PELICHUEM JIMHEMHOIO YpaBHEHHUS C
nByMsl nepeMeHHbIMU. CTpPOMTH B KOOPAMHATHOW IUIOCKOCTU TpaUK JIUHEHHOIro
YpaBHEHUS C JBYMs IEPEMEHHBIMH; MOJb3YSICh TIpapUKOM, NPUBOIAMTHL HNPHUMepPbI
pelIeHNs ypaBHEHUS.

HaxoauTh pemieHue CUCTEMBI IBYX JIMHEMHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU.

CocTaBiasTh H peliaTb YpaBHCHUE WM CUCTEMY ypaBHeHI/Iﬁ Mo YyCJIOBHUIO 3aJayu,
NMHTCPIPETUPOBATE B COOTBETCTBUH C KOHTCKCTOM 3a/iavyun HOHy‘ICHHLIﬁ pe3yabTaTt

Koopannatsl u
rpagpuku.

Koopnunara
MPSIMOIA.

TOYKH Ha
YucnoBrle

IIPOMCIKYTKH. Paccrosmue

N3o00paxkarb Ha KOOPJMHATHOM TMPAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM

KoopauHaTaM, JIydu, OTPE3KH, HHTCPBAJIbI, 3allMCbhIBATh UX HaA aJIFe6paI/I‘ICCKOM SA3BIKC.
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®Oyuknnu (24 1)

MEXTY JIBYMSI TOUYKaAMHU

KOOPAMHATHOU IIPSIMOM.

[IpssMoyronpHas cucrema
KOOpAMHAaT Ha IUIOCKOCTH.
[Ipumepsl rpaduKoB,
3a/IaHHBIX dbopmynamu.

Utenue rpadukoB peasbHBIX
3aBUCHUMOCTEM.

[lonstne ¢ynkuuu. [padux

(byHKIMH. CaoiicTBa
(byHKIHH. JIunelinas
GbyHKIMS. [TocTpoenue

rpaduka TUHEHHONW (YHKIMHU.
['paduk GyHKIHE Y = |X|.

OTMeyaTh B KOOPJAMHATHOH NMJIOCKOCTH TOYKH IO 33JaHHBIM KOOPAWHATAaM; CTPOUTH
rpauKy HECIIOKHBIX 3aBUCUMOCTEH, 3alaHHBIX (pOpMyIamMH, B TOM YHCIE C MOMOIIBIO
U(PPOBBIX Ta00PATOPHIA.

I[IpumeHsiTb, HM3y4YaTh MpPeUMMYIIECTBA, HHTEPNPETHPOBATH TIpaduyeckuil crnocod
[IpEJICTaBJICHUs U aHAJIN3a pa3HOOOPAa3HON KU3HEHHOW MH(OpMaLIUK.

OcBauBaTh NOHATHE QYHKIIMH, OBJIa/IeBaTh ()YHKIIMOHATBHONW TEPMUHOJIOTHEN.

Pacno3HaBaThb juHEHHY0 QyHKIHO Y = KX + D, onuchIBaTh €€ CBOICTBA B 3aBUCHMOCTH
0T 3HaueHU# KoddurrenToB K u b.

Crpouth rpapukm nuHeHOW (yHKiuH, QyHKIHUY = |[X|.

Hcnoab3oBath 1u(poBble pecypcehl i MOCTpOeHUS TpaduKkoB QYHKIUN U U3ydeHUS
X CBOMCTB. [IpMBOIMTE NpHMeEpHI JIMHEWHBIX 3aBUCUMOCTEN B pEaJbHBIX IpOLEccax U
SBJICHUSX

IToBTOpEHUE U
o0oomenue (6 u)

[ToBTOpEHUE OCHOBHBIX
MOHSATUH U METOJOB Kypca 7

Kjacca, 0000IIeHre 3HaHUI

Buiouparsb,
npeoOpa3oBaHMiA BBIPAKEHUH, PEIICHUS YPaBHECHU.

NMPpUMEHATHL OUCHUBATH CII0COOBI CpaBHCHHUA YHCCII, BI)I‘IHCJICHHI;'I,

OcyiecTBISATh CAMOKOHTPOJIb BBIIIOJHIEMbIX JEHCTBUI M CAaMOINIPOBEPKY pe3ysibTara
BBIYMCIICHHH, PpeoOpa3oBaHUM, TIOCTPOCHHIA.

Pematn 3aJavuyM u3 peanLHoﬁ KHU3HH, IPUMEHATD MATCMATHYICCKUE SHAHMUSA I
pCHICHUS 3a/1a4 U3 APYIrUux MNpeaMETOB.

PemiaTh TekCTOBBIE 3ala4u, CpaBHUBATDb, Bblﬁl/lpaTb CIOCOOBI PECLICHU 3aaa4r
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8 kiacc (He menee 102 u)

Ha3panmue
paszaesa (Tembl)
OcHoBHoOe coaepkaHue OcHoBHbIE BUbI 1eAATEJLHOCTH 00y4arOLINXCs
Kypca (41 cjio
4acoB)
Unciaa u (KBagpatHelii  kopeHb — u3 |POpMYJIMPOBATH oONpelejieHHe KBAJpaTHOTO KOPHS W3 4Yucia, apu(MeTHYecKOro
BBIYHCJIEHHS. qucia. [TonsTue 00 [KBaApaTHOTO KOPHS.
KBagpaTHbie MppalOHAIILHOM 17 (6h) (X
[IpuMeHSAITH Onepalyio U3BJICUEHHS KBAJPATHOTO KOPHS U3 YUCIIa, MCIOJAb3YH IIPU
KOPHHU JlecsiTuunbple  TPUOIMKEHUS
HEO0OXO0IMMOCTH KAJBbKYJISATOP.
(15 ) MppalioHaATbHBIX qucel.
q .
JleficTBUTENbHbIC “MCTA. | QueHnBaThL KBAIPATHBIE KOPHH LETBIMH YMCIAMH M JIECATHIHBIMH APOOSIMH.
CpaBHEHHE NEMCTBUTEIBHBIX
yucer. Apudmernueckuii [CPABHHBATH H YHOPSI0YMBATE PALMOHAIBHBIC M HPPALHOHATBHBIC YNCIIA, 3alIHCAHHBIC
KBa,Z[paTHBIﬁ KOPEHb. C IIOMOIIBIO KBaAPAaTHBIX KOpHeI\/'I.
VpaBHenne Buaa x> = a. |[MccaenoBarh ypaBHeHHE X% = @, HaXO/IUTh TOYHBIE U MPUOITHKEHHBIE KOPHH TIpH & > 0.

CpoiicTBa  apu(METHUECKHUX
KBaIpaTHBIX KOpHEH.
[IpeoOpa3oBaHre  YUCIOBBIX

HccnenoBath cBOMCTBA KBaIPAaTHBIX KOPHEH, MPOBO/IS YHCIOBBIE SKCIIEPUMEHTHI C
MCII0JIb30BAHUEM KaIbKYIsATOpa (KOMIIBIOTEPA).

BBIPAXCHUH, colepKalvX |Joka3piBaTh CBOMCTBA apU(PMETHUYCCKUX KBAJIPATHBIX KOPHEH; IPUMEHATh UX IS
KBA/JIpaTHLIC KOPHU peoOpa3oBaHUs BEIPAKEHHI.

BbINOJIHATL NPeodpa3oBaHMUsl BBIPAKECHUH, COJEpKALIMX KBAJPAaTHbIE KOPHHU.
BripaxaTh nepeMeHHbIe U3 TeOMETPUUECKUX U PU3HUECKUX (POPMYIIL.

BoruncasaTh 3HAYEHHS BBIpa)I(eHHﬁ, CoACprKaAIINX KBAJIPATHBIC KOPHU, UCIIOJIb3YS IIPU
HCO6XO,Z[I/IMOCTI/I KaJIBKYJIATOP.
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Hcnmob30BaTh B XO/JI€ pClICHM: 3a1aYd SJICMCHTAPHBIC MPCACTABJIICHM S, CBA3aHHBIC C
HpI/IGJII/I)KéHHLIMI/I 3HAa4YCHUSIMHU BCIIMYUH.

3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS MaTEMaTUKU

Yucia u | Crenens c 1e16M ([@OpPMYJIHPOBATH ONpeieJeHie CTEIICHH C [[SIbIM T0Ka3aTelIeM.
BBLIYHCJICHHUS. MOKAa3aTeJIeM.
Crement [IpeacTaBasATh 3aMMCh GOJBIINX U MAJIBIX YUCEI B CTAHIAPTHOM BHJIE.
CrangapTHas 3allUCh YKCa.
c S CpaBHHBATH YKCIIa ¥ BEMYHMHBI, 3a[IMCAHHBIC C UCTTOb30BanueM crenenn 10.
noKasaTejem PasMeps! o0berton Hcnosib30BaTh 3aNMUCh YHCE
oKpyKalomero  Mupa (T 7 B CTaHJAQPTHOM BHJIE ISl BRIPAXKECHUSI Pa3MEPOB 0OBEKTOB,
(7 ) SIeMeHTApHBIX  vacTu o [PTATE/PHOCTH MPOIIECCOB B OKPYXAIOMEM MHPE.
KOCMHCCKHIX OOBEKTOB), |hopmy/IHpOBATL, 3aMMCHLIBATE B CHMBOJMYECKOil (OpMe H HJLIOCTPHPOBATH
ATMTEIBHOCTE MPOIECCOB B IypyvepaMu CBOMCTBA CTENIEHH C LENIBIM TIOKA3ATEIIEM.
OKpYKaroIeM MHpE.
IIpuMeHSATH CBOMCTBA CTENECHU JJIs MPeoOpa30oBaHuUsl BEIPAKCHHM, COIEP)KAIINX CTCTICHU
CBOJICTBA CTEIEHH C IIEIIBIM C IIEITBIM TIOKA3aTENCM.
nokasareaem
BbINOJIHATH IefiCTBHUS C YKHCIAMU, 3alIUCAHHBIMU B CTAHAAPTHOM BHUjie (YMHOXKEHHE,
JeNIeHHEe, BO3BEICHHE B CTCIICHB)
Anre6pandeckue [KBaapaTHbIit TpéxwieH. [Pacmo3dHaBaTh KBaJAPATHBIN TPEXUIICH, YCTAHABINBATH BO3MOKHOCTh €TI0 PA3JIOKEHHS Ha
BbIPAKEHHUS. Pasnoxenue KBaJPaTHOTO |MHOKHTEIIH.
TpEXUIeHa HA MHOXKUTEIN
KBaaparHblii PackiaapiBaTh Ha MHOMKHTEJNM KBAJPATHBIH TPEXWIEH C HEOTPHIATCIbHBIM
TPEXUIeH UCKPUMHHAHTOM
(5w
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Adredopanyeckn |AnreOpanydeckas IpoOb. [3anmuchIBaTH alreOpandeckue BhIPasKCHHS.
€ BhIPaKeHHU . JlonmycTuMble 3HAYCHHS
HaxoauTh 001acTh ONpeIeTICHHS PAMOHATLHOTO BBIPAXKCHUSL.
[MEPEMCHHBIX, BXOJSIIIMX B
AJredpanuecka 6
e AIrCOPANtICCKNC  BRIDLKCHUA. BriyjoiHsiTh YMCIOBBIE NOJCTAHOBKH M BBLIYMCIATHL 3HAUYCHUE APOOM, B TOM YHCIE C
OcHoBHOE CBOHCTBO |10\ ommpio KaTbKyIATOPA.
(15 u) anreOpandecKoit Ipoowu.
CoxparieHue Ipooeii. D opMyJIMPOBATHL OCHOBHOE CBOMCTBO alreOpandyeckoidl JpoOM U NMPUMEHSITh €ro Jyist
peoOpa3oBaHus JPoOEH.
CrosxxeHue, BBIUMTAHHUE,
YMHOKEHUE u nesenne |[BBINOJHATHL AedCTBUSA C anreOpandeckuMu apoosmu. IIpumenars npeodpasoBaHus
anreOpandeckux npobeii. BBIPAYKCHUI TSI pELLICHUS 3a/1a4.
[IpeoOpazoBaHue BEIPAKEHUMH,
Boipa:kath nepeMeHHble U3 (Gopmyn ((HU3HUYECKUX, T€OMETPUUCCKUX, OIMUCHIBAOIINX
Y. ) )
coJIepXKaIuX anredpandecKue
OBITOBBIE CUTYAIIHH )
npoou
YpaBHeHusI KBanparHoe ypaBHeHuE. |[Pacmo3HaBaTh KBaJIpaTHbIE YPABHEHMUS.
Hemomnoe KBaJI[paTHOE

U HepaBeHCTBA.
KBagparHbie
YPaBHeHHUS

(15 g)

ypaBHeHne. dopMyna KopHeEi

KBa/IpaTHOTO ypaBHEHUS.
Teopema Buera.
Pemenue YpaBHEHHUI,

CBOJSIIMXCA K KBaJIpATHBIM.
IIpocreiimme JIpoOHO-

PallMOHAJIbHBIC YPABHCHMUA.

Pemenue TEKCTOBBIX 3aJad C
[TOMOIIBIO
ypaBHEHUH

KBaJApaTHBIX

3anuchiBaTh (OpPMYJy KOpHEH KBaJpaTHOIO YpaBHEHUS,
YPaBHeHHs — TIOJIHbIE U HETOJIHBIE.

peliaTh KBaJpaTHbIe

[IpoBoaUTHL MpOCTENIINE UCCAETOBAHUS KBAPATHBIX YPABHEHUM.

Pemiath ypaBHeHUsI, CBOJAAIIMECS K KBaJPaTHBIM, C MIOMOIIBIO MTPe0Opa3oBaHUN U
3aMEHOM MEPEMEHHOM.

Habaonath M aHAJAM3HPOBATH CBSI3b MEXKIY KOpPHAMH M KOA(PPHUIMEHTAMU

KBAaApPaTHOI'O YpaBHCHUA.

dopmyupoBaTh TeopeMy Buera, a Takke oOpaTHyI0 TeopeMmy, NPUMEHSTb  3TH

TCOPCMBI JJId PCHICHHUA 3a/1a4.

PemaTh TEKCTOBBIE 3aJa4yl aJ'II‘e6paI/I‘IGCKI/IM CII0COOOM: NepexoauThb OT CIIOBECHOM
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(OpMYIUPOBKH YCIOBUS 33aul K aNreOpandeckoi MOJenu MyTEM COCTAaBIICHHS
YPaBHEHUS; PeIIaTh COCTABIICHHOE YPABHEHUE; HHTEPIIPETUPOBATD PE3YJIbTAT.

3HAKOMMTBCS € MCTOPHUEH pa3BUTHS alnreOpsl

YpaBHeHus1

U HepPaBeHCTBA.
CucremMbl

YPaBHeHUil

(13 v)

JIunerinoe

IBYMST
rpaduk, TpUMeEphl pPELIECHUS

YpaBHEHUE  C

NNEPpEMCHHBIMHA,  CTO

YPABHEHUH B LIEJIBIX YHCIIAX.

Pemrenne CUCTEM JBYX
JIMHEWHBIX  yYpaBHEHHU  C
IBYyMSI MepeMEHHbBIMHU.

[IpuMepsl pelieHust CHCTEM
HEJIMHEHWHBIX YpPaBHEHHUU C
NIByMsI IIEPEMEHHBIMHU.

['paduueckas wHTEpIIpETAIIUS

ypaBHEHUS c JBYMSI
[EPEeMEHHBIMU U CHUCTEM
YpaBHEHUH c JBYMS
[epeMEHHbBIMHU.

Pemrenne TeKCTOBBIX 3a1a4 C
IIOMOIIBKO CUCTEM ypaBHeHPIfI

Pacno3zHaBaTh JTuHEIHbIE YPAaBHEHUSI C ABYMS IEPEMEHHBIMHU.
CrpouTthb rpaduKy JMHEHHBIX YPaBHEHUH, B TOM YHCIIE MCNOJb3YS HH(POBbIE pecypchl.
Pa3znuuaTte napanenbHble U IEpeceKaroIIuecs MpsiMbIe [0 UX YpaBHEHUSIM.

PemiaTe cUCTEMBI IBYX JIMHEHWHBIX YPAaBHEHHU C IBYMs IEPEMEHHBIMU MTOJCTAHOBKON U
CIIOKEHHEM.

PemaTe npocreinime CUCTEMBI, B KOTOPBIX OJJHO U3 YPABHEHUN HE SBIIAETCS JIMHEWHBIM.

I[IpuBoauTh, rpaduUecKyl) HHTEPHPETAUMI0 PEUICHUS
MEPEMEHHBIMH U CUCTEM YPaBHEHUI C JByMS MTEPEMEHHBIMHU.

YpaBHEHUS C JIByMs

PemiaTh TeKCTOBBIE 32/1a4H AITeOpPaNUECKUM CIIOCOO0M
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YpaBuenusi u [UucioBble HepaBeHCTBa U UX (POPpMYJIMPpOBATHL CBOMCTBA UHUCIIOBBIX HEPABEHCTB, WJUIIOCTPUPOBATH MX Ha
HepaBeHCTBA. CBOIICTBA. KOOPAWHATHOH MPSIMOH, JOKA3BIBATH aJreOpanyecKH.
HepaBeHncrsa . .
(12 w) HepaseHnctBo c o/1HO11 ([IpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
[IEPEMEHHOM. JIunennble . . .
HEPABCHCTEA o OHOH Pematy nuHEiHbIE HevpaBeHCTisa C OJHON NepeMeHHOH, u300paxarb pelieHne
[EPEMEHHON M HX peIICHHE. HEPaBEHCTBA HA YMCIIOBOW IPSIMOM.
Cucremer IMHEHHBIX [PepyyaTy, cricTeMbl IMHEHHBIX HEPABEHCTB, N300pakaTh PellleHHe CHCTEMbI HEDABEHCTB Ha
HEPABEHCTB c OMHOH [yre10Boit TIpSIMOIE
[EpEMEHHOMN U UX pEeLICHHE.
M300paxkenue pelieHus
JIMHEWHOTO HEPABEHCTBA U UX
CUCTEM Ha YMCIIOBOM IPSIMOM
D yHKIUMH. [lonstne Qynknuu. Odnacts Mcenob3o0BaTh (YHKIMOHAIBHYI0O TEPMHHOJIOTHI0 U CUMBOJHKY.
OcHoBHbIE OTIpEIeNIeHUsI W MHOXECTBO [BblumcasiTh 3HaveHus: (QyHKUMN, 3aJaHHBIX QopmyiaamMu (IpU HEOOXOAUMOCTU
3HaueHH (QyHKIUU. CrocoObl [MCIOIh30BaTh KAIBKYJISATOP); COCTABIATH TAOJUIBI 3HAYEHHI DYHKIIUN.
TTOHsITHS 3aaHus QyHKITUH.
(5 CTpouTh no ToukaM rpapukm QyHKITUH.

['padux  dynkuuu. CBoiicTBa
(hyHKIIMH, UX OTOOpaKEHHE Ha

rpaduke

OnuckiBaTh cBOcTBA (PYHKIIMN Ha OCHOBE €€ rpauecKoro npeaCcTaBICHUS.
Hcnoab3oBath (QYHKIIMOHAIBHYIO TEPMHHOJIOTHI0 U CHMBOJIUKY.

HccaenoBarb npumepsl rpaUKoB, OTPAKAIOUIMX pEalbHBIE IMPOLECCHl U SBICHUS.
[IpuBOAMTH NPUMePHI IPOIECCOB U SBJICHUI C 3laHHBIMHU CBOHCTBAMHU.

Hcnosb30BaTh KOMNBIOTEPHbIE NPOrPaMMbl ISl TIOCTPOEHUS TpadUKOB (PYHKIHI
1 U3y4EHUS UX CBOMCTB

57




DyHKIUMN. Urenue u noctpoeHrneHaxoauTsb ¢ nomombio rpaguka QyHKIMHA 3HAYEHUE OJHOW M3 pacCMaTpUBAEMBbIX
rpadukoB (yHkuuii. [IpuMepbIBeIMUNH 110 3HAYCHUIO APYTOM.

YuciaoBbl .

C10BbIC rpaduKoB byHKIHH, .
B HecoXKHBIX cllydasix BbIpaxaTh (POPMYJIOH 3aBUCHMOCTb MEX/1y BETUYUHAMU.

OTpaXKaroIInuX peaJIbHbIC

byHkuun

© [IPOTICCCRI. OnuchIBaTh XapaKTep U3MEHEHHs OJHOM BEJIUYUHBI B 3aBUCHMOCTH OT M3MEHEHUS

q) N
DyHKIUH, OHI/ICI)IBaIOIHI/IeI[p yrou.
[piaMyto — n 06paTHyIOp,ero3naBath BUbI n3ydaeMblX QyHkiuil. [lokaspiBaTh cxeMaTH4ecKH MOJIOKEHUE Ha
[TPOTIOPINOHATIEHDBIC KOOPAMHATHOI MIockocTy rpadukos pysknmii Buma: Yy = x4,y =x3,y = X, y =|X|.
3aBUCUMOCTH, HX TIpaduKH.
[unepGoa. Hcnonb3oBath  (QyHKIMOHANBHO-TPadguueckne  NpeACTABJIECHMS /IS PEUICHUS U
MCCIIETOBAHUS YPABHEHUI U CUCTEM YPaBHEHUU.

padux  Qyskmum Yy = X2
@yaxmun Yy = X4, y = X5, y = |lIppmMenaTs uugpossie pecypebl U1 HOCTPOSHNS TpaduKoB QYHKIHI
X, Yy = |[x|; rpaduueckoe
pellIeHHEe  ypaBHEHHI u
CHUCTEM ypaBHEHHI

IloBTOpenue  u [loBTOpEHUE OCHOBHBIX [BbIOMpaTh, NPHUMEHAITH, OLEHMBATH CIOCOOBI CpPAaBHEHHUS YMCEJ, BBIYHUCICHUMH,

o0oomenue (6 1)

MMOHSITUI U METOJIOB KypCOB 7
n 8 KiaccoB, 0000IIECHHE
3HAaHUUN

npeoOpa3oBaHMil BIPAKEHUH, PEIICHUS YPaBHECHU.

OcyliecTBISATh CAMOKOHTPOJIb BBINOIHIEMbIX JIEHCTBUN U CAMOINIPOBEPKY pe3yibTaTa
BBIYMCIICHHH, PpeoOpa3oBaHUM, TIOCTPOCHHIA.

Pemats 3agaum u3 peanbnoﬁ KU3HU, MPUMEHATHb MAaTCMAaTUYCCKUEC 3HAHUA IJIA
pCIICHUA 3a/la4 U3 APYTI'UuX MPCAMETOB.

Pemiath TeKkcTOBBIE 3ala4u, CpaBHUBATh, Bblﬁl/lpaTb CIOCOOBI pelICHUs 3a1a91
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9 kiacc (He menee 102 4)

Ha3Banmue
pasaesa (Tembl)

Kypca (41 cjio

OCHOBHOE€ CoacpiKaHuE

OcHOBHbBIE BUAbI JI€TEJIbHOCTH Oﬁy‘lalOIllI/IXCﬂ

4acoB)
Uucaa u PanrionansHbie yucia, [Pa3BuBaTh MNpeACTaBJEHUs] O YHCIAX: OT MHOXXECTBA HATYypadbHBIX YHCEN [0
BbIYHCJIECHHSI. WpparoHaIbHBIE YHUCla, [MHOXKECTBA JIEHCTBUTEILHBIX YHCET.
JlelicTBUTE/IbHBIE [KOHEUHBIE M OECKOHEUYHbIE 5
O3HAKOMHMTBCA C BO3MOXXHOCTBIO TIPEACTABJIICHUSI JIEHCTBUTEIILHOTO YHCIA Kak
yHucaa NECSITUUHBIE JPOOH.

(9 4)

MHOXeCTBO IEeHUCTBUTEILHEIX
qucell; JNIEUCTBUTEILHBIE

ypciia  Kak ~ OEeCKOHEYHEIE
necsITHUHbIe JIpoOu. B3amMuO
OJHO3HAYHOE
MEXITY

I[eﬁCTBI/ITCJIBHBIX

COOTBETCTBHC
MHOXXECTBOM

YHUCCII u
MHOXKXCCTBOM TOYCK

KOOPJIMHATHOM MPSIMOTA.

CpaBHeHHME JEHCTBUTEIBHBIX
YHCell, aprupMeTHICCKIE
TIEHICTBUSA C JNEWCTBUTEILHBIMU

Y CIIAMHU.
[Tpubnmxénnoe 3HAYEHUE
BEJINYHHBI, TOYHOCTh
MPUOITHKECHHUSL.

OECKOHEUHOM  JecATUYHOW  JpoOM, TPUMEHATb  JIECATHUYHbIE  NPHOIMKEHUs

PalMOHAIBHBIX U UPPALUOHAIBHBIX YUCEN.
MN3006paxkarh nelicTBUTEIbHBIC YKCIa TOUKAMH KOOPIAUHATHON MPAMOIL.
3anuceIBaTh, CPABHUBATh U YNOPSAJ0YUBATHL JICHCTBUTEIbHBIC YHACTIA.
BbINOJHATL, COYETAsA YyCTHBIE U TUCbMEHHBIC IIPUEMBI,
apupmMeTnyecKne JeHCTBHA C pPALMOHAIBHBIMM YHCIIAMU;

HAaX0AUThb 3HA4YCHHUA

CTEIIEHEH ¢ OCJIBIMH  ITOKas3aTe/IsIMU U KOpHCfI; BbIYUC/IATD 3HAUCHUS YHCIOBBIX

BBIPAYKECHUIA.

HO.]Iy"II/ITb npeacraBjaceHue O 3HAYMMOCTH HeﬁCTBHTCHBHBIX YHUCCII B HpaKTquCKOﬁ
JCATCIIBbHOCTH YCJIOBCKA.

AHaJII/ISI/IPOBaTb H AeJaTh BbIBOAbI O TOYHOCTH HpI/I6J'II/I)I(eHI/I$I JIECTBUTEIILHOTO YMCIia
IIpU pCUICHUHA 3aJ1a4.

OprrJIﬂTb JIECTBUTEIIbHEIC quciia, BBIMMOJHATb NPUKHAKY pE3yibTaTa BBI"II/ICJ'ICHI/II\/’I,
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Oxpyrnenue uucen. [Ipukuaka

OLEHKY 3HAYCHUI YUCIOBBIX BBIPAKCHUM.

U OLEHKa pe3yNbTaTOB .
. 3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS MaTEMaTUKU
BBIYMCIICHUI
YpaBHeHust JIuneiinoe ypaBHeHuE. (OcBaMBaTh, 3allOMMHATL M NPHUMEHATHL TrpaduyecKkHe METOABI IIPU PELICHUU
Pewrenne YPaBHEHUH, |ypaBHEHHI, HEPABEHCTB U UX CHCTEM.
C ORHOH CBOJSILIMXCSA K JINHEVHBIM.
Pacno3HaBaThb 1iebie U IpoOHBIE ypaBHEHUS.
nepeMeHHOMH
CpEMEHHO KBanpatHoe YpPaBHEHHE. p .
. [PemiaTp JMHelHbICe M KBaJApAaTHbI¢ YPABHEHMSl, YPABHEHUS, CBOJALIUECS K HUM
(14 u) Pemrenne YPaBHEHU, Ap yp » YP ’ e ’

CBOJSIIIMXCA K KBaJPATHBIM.
bukBanpaTHble ypaBHEHUS.

[Ipumepst peleHus
YpaBHEHUU TpeTben H
4eTBEPTOM CTEMEeHEN

PA3JI0KECHUEM Ha MHOKUTCIIN.

Pemienne  npoOHO-

palMOHaJIbHBIX YPABHEHUH.

Pemenne TEKCTOBBIX 3aJa4

anre6pa1/1qec1<I/IM METOJA0OM

npocTeiire ApoOHO-paMOHATIbHbIE YPaBHEHUS.

[Ipeanaratb BO3MOXHBIE CIIOCOOBI pEIICHUS TEKCTOBBIX 3a7a4, 00CY:KIaTh MX H
pemaTh TEKCTOBBIC 33/1a4U Pa3HBIMHU CITOCOOAMHU.

3HAKOMUTBCH C MCTOPUEN PAa3BUTHUS MATEMATUKU
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Cucrembl JIuneliHOe  ypaBHEHHE ¢ [OcBauBaTh M NPUMEHATHh NPUEMBI PEIICHUS CUCTEMBI IBYX JIMHEWHBIX YpPaBHEHUH C
YPaBHeHHUil NIByMsI ByMsI [IEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJTHO YpaBHEHUE
(14 v) MEPEMEHHBIMH U €T0 TpaduK. [HE SABISETCS JTHHECHHBIM.
Cucrema gaByx JnuHEHHBIX Mcnmoab30BaTh (QyHKIMOHAIBHO-TpaUYECKUE TPEACTABICHUS [UIA PpelleHusl |
YpaBHEHUH c JIBYMs MCCJICAOBAHUS YPAaBHEHHUU U CUCTEM.
[IEPEMEHHBIMUA U €€ pELICHHUE.
AHAJIM3UPOBATH TEKCTHI Y, peliaTh UX anr NYECKHUM CII M: MepexoJuTh
Pemrere cHcTeM BYX aJIM3MPOBa eKCTBI 3a/1a4, pela asnreOpanyec crnoco0o epexon
. T BECHOM MYJTHUPOBKH BUS Yyl K anr NYECKOM M U OyTéMm
VDABHEHMWH, OJHO M3 KOTODIX OT CJIOBECHOU (HOopMyIHpO ycIio 3ana anreOpanvecko ofenu TmyTé
. . |COCTaBJICHUSI CUCTEMBI AaBHEHUH; pemIaTh COCTABJIEHH CUCTEM aBHEHUM;
JIMHEUHOE, a APYyroe — BTOPOU M > P yio y yp ’
WHTEePNpeTHPOBATH bTarT.
CTCIICHIL epIpeTHPOBATH PE3YNIbTA
HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS MaTeMaTHKU
['padmyeckas uuTEepIpeTanus i ¢ € neropuen pas arema
CHUCTEMBI YpaBHEHHI c
JIBYyMsI IIEPEMECHHBIMHU.
Perrenyie  TEKCTOBBIX  3amad
anreOpanvaecKuM crocoooMm.
HepaBencTBa UucioBbie HepaBeHCTBAa U UX UuWTaTh, 3anMCBIBATL, NMOHUMATh, HHTEPIPETHPOBATH HEPABEHCTBA; HCIIOJIb30BAaTh
(16 1) CBOMCTBA. CUMBOJIMKY M TEPMMHOJIOTHIO.  BBINOJHATH  1peoOpa3oBaHUs  HEPABEHCTB,
. MCII0JIb30BaTh /Il IIpeoOpa3oBaHUsl CBOWCTBA YMCIIOBBIX HepaBeHCTB. Pacnmo3naBaTh
JIuneiinple HeEpaBeHCTBA €

OJHOM TIEPEMEHHOM W UX

perieHue.
CucteMbl JMHEWHBIX
HEPABEHCTB c OZIHOM

nepeMeHHoﬁ U UX PCHICHUC.

KBaﬂpaTHLIe HCpAaBCHCTBA H

MUHEHHBIC | KBaapaTHbIC HCPABCHCTBA. Pemrath nuHEHHBIC HEPaBCHCTBA, CHUCTCMBI
IMUHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BK/IFOYAIOIIUX KBAJAPAaTHOC HCPABCHCTBO, U
pCHIaTh UX; 06cy)l€IIaTb MOJIYYCHHBIC PCIICHUS.

N300pakaTh pellieHue HEPaBEHCTBA M CHUCTEMbl HEPABEHCTB HA YHUCIOBOM MPSIMOH,
BANMMCHIBATH PEILICHUE C TOMOUIBI0 CHMBOJIOB.

Pematn KBaJApaTHBIC HCPABCHCTBA, UCIIOJIb3Ys Fpa(bI/I‘ICCKI/IC MMpEACTaBJIICHU.
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UX pElICHHUE.

['paduueckast MHTEpIpPETALIUS

HCPaBCHCTB 41 CHUCTEM
HCPaBCHCTB C ABYMs
IICPCMCHHBIMUA

OcBauBaTh M NPUMEHATHh HEPABEHCTBA NPU PELICHUM PA3IMYHbIX 3a/1a4, B TOM YHCIIE
IPAKTUKO-OPUEHTHPOBAHHBIX

DyHKUUHA

(16 v)

KBanpatnunas QyHkuus, eé
rpaduk u
[Tapabomna,

CBOMCTBA.
KOOPAMHATHI
BEpIIMHBI  Mapaboibl, OCh

CUMMETpPUHU napaloJIbl.

byHKIIMK ~ C
HaTypaJIbHBIMU TIOKa3aTeJIIMU

CrernieHHbBIE

2 u 3, ux rpadpuku U
CBOMCTBA.

['paduxu byHKIMIHA:

y=kx,y=kx+b, y=ax? y=
ax3, y=vx, y =[X|

Pacno3HaBaTre BuIbl H3ydaeMbIX (YHKIHMI; WJIOCTPUPOBATH CXeMaTHYeCKH,

00BbSICHATH PACIIOJIOKEHUE HA KOOPAMHATHON MJIOCKOCTH TpapuKOB (DYHKIIUNA BHIA:

y = kg, y =k« + b,y =ax2, y = ax3, y=vx, y =|x| B 3aBHCHMOCTH OT 3HAYEHHMIi
K03((HULIMEHTOB; OMUCHIBATh UX CBOMCTBA.

Pacno3HaBaTh KBajipaTHuHyI0 QyHKIHIO 110 popmyse. [IpuBoauTh npumepsl
KBaIpaTUYHBIX 3aBUCHMOCTEN U3 peaibHOM KU3HU, PU3UKU, TEOMETPHUU.
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UucioBbIe
M0CJIe0BATEIb-
HOCTH

(15 9)

IloHgatue YUCJIOBOU
1OCJIE0BATEIHLHOCTH.

3anaHue
MOCIIEIOBATEILHOCTH
pEeKyppeHTHOU (HOpMyIIOi 1
(dhopmyroit N-ro useHa.

Apudmernueckas "
reOMETPUYECKast IPOrPECCHUM.
Dopmytbl n-ro YJIeHa
apudmernyeckoit u
rEOMETPUYECKON MPOTPECCHH,
CYMMBI IIEPBBIX N YJICHOB.

MN3o0paxenue YJICHOB
apudMeTHIECKOU u
reOMETPUUYECKON TMpOTrpeccuit
TOYKAMHU Ha KOOPAMHATHOMH
[JIOCKOCTH.

JIMHEeHHbII U
PKCIIOHECHIIMAIBHBINA POCT.

CnoxHbIe IMPOICHTLI

Pacno3sHaBaTth apudMETHUYECKYI0O M TECOMETPUYCCKYIO MPOTPECCHU TIPU  Pa3HBIX|
croco0ax 3aganus.

BbINOJIHATH BBIUMCIIEHUS C UCNOJIb30BaHUEM (HOPMYI N-ro ujeHa apupmeTrnyeckoil u
reOMETPUYECKON NPOTrPECCUil, CyMMBI IIEPBBIX N WICHOB.

H3006paxkath 4ieHbl NOCIEA0BATEIBHOCTH TOUYKAMHU Ha KOOPJAMHATHOM IJIOCKOCTH.

PemaTh 3a1aum, CBSI3aHHBIE C YUCIIOBBIMHU MOCIIEIOBATEILHOCTSIMHU, B TOM YHCTIE 3a/1a4l
U3 peajJbHOM KU3HU (C UCTIOIH30BAHUEM KAIBKYIATOPA, IIU(PPOBBIX TEXHOJIOTUN).

IloBTOpEHUE,
00001IeHHE,
CHCTEMATH3AIH
1 3HAHMII

Uncaa " BbIYMCJIEHUS
(3amuce, CpaBHEHHUE,
neicTBUs I
IENCTBUTEIIFHBIMUA  YHCIIAMH,
YUCJIOBas MpsiMasi; MPOLICHTHI,

OHepI/IPOBaTb MNOHATUAMMA. MHOKECTBO, ITIOAMHOXECTBO, OII€pallii HaJ MHOXKCCTBAMU,
HCII0JIb30BaTDhb rpaQ)quCKoe nNpeaACTaBJICHHUC MHOKCCTB [JIA OIIHMCAHUs PCaJIbHBIX
IMpoLecCcoB u HBHeHHﬁ, IIpu pCIICHUU 3a4a4 U3 APYTUX y‘Ie6HBIX MpeaAMcETOB.

AKTyaJII/I3I/Ip0BaTI> TePMUHOJIOTMI0O U OCHOBHBIC HeﬁCTBHH, CBSI3aHHbIE€ C YHUCJIAMMU.
HATYypaJIbHOC YUCIIO, ITPOCTOC U COCTABHOC YUCJIA, ACITIUMOCTDb HATypaJIbHbBIX YUCCII,
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(18 u)

OTHOIIICHUS,
OKpYTJICHHE,

OLICHKA, PCHICHUC TCKCTOBBIX

3ajad
criocoOom)

MIPOTIOPIIHH;
NpUOIKEHHE,

apupMeTHIeCKUM

IPU3HAKU JIEJIMMOCTH, LEJI0€ YUCIO0, MOAYJIb 4YMCIa, OOBIKHOBEHHAass M JECSITHUYHAs
npoOu, cTaHAapTHBINA BUJ YKCia, apu(METHUECKUA KBaIPaTHBIA KOPEHb.

BbINOJHATH 1eiiCTBHSI, CPABHUBATH U YIIOPAJXOYUBATH YKCIIA, IPEACTABIATh YUCIIA HA
KOOPAMHATHOW NPSMOM, OKPYIJATh YHUCJIA; BBINOJHATH MNPUKHAKY M OUEHKY
pe3yJibTaTa BBIYMCICHUI.

Pemath TekcToOBbIe 3a7a4M apudMeTHUeCKUM crocoboMm. Pemars mnpakTuueckue
3a/1a4H, COJepKaIlUe MPOLEHTHI, J0JIM, YaCTH, BBIPAXKAIOLINE 3aBUCUMOCTU: CKOPOCTH -
BpEMSl - pAcCTOsSIHME, IIeHa - KOJHMYECTBO - CTOMMOCTb, 00bEM pabOThl BpeMs -
IPOM3BOUTEIILHOCTD TPYJA.

Pa3Oupatres peanbHble JKM3HEHHbBIE CUTyalud, (opmMyJupoBaTb KX Ha S3bIKE
MAaT€MaTUK{,  HAXOAUThb  pEIIEHWEe, NPHUMEHSA  MaTEeMaTU4YeCKHd  ammapar,
HHTEPNPETHPOBATH PE3YJIHTAT
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AJredpanyeckue
BbIpa:KeHU s
(mpeobOpazoBanue
areOpandecKux BhIPKECHUH,
JOITYCTUMBbIE 3HAUECHMUS])

DyHKIUH (mocrpoenue,
CBOMCTBA H3yYEHHBIX
GbyHKIIMI; rpaduueckoe

peuieHue ypaBHEHHH W UX
CUCTEM)

OHepI/IPOBaTB NMOHATUAMM. CTCICHb C ILCJIBbIM IIOKa3aTeJIEM, apI/I(bMeTI/I‘-IeCKI/Iﬁ

KBaJJpaTHBIN KOPEHb, MHOTOWIEH, airedpanyeckast 1po0b, TOXKIAECTBO.

BbuInoJaHATH OCHOBHBbBIC HeﬁCTBHﬂ: BBITIOJIHATH paC‘IéTI)I 10

dbopmynam,
peoOpa3oBbIBaTh IIEIIbIC, IPOOHO-PAIIMOHAILHBIC BHIPAXKCHUS M BBIPAKCHUS C KOPHIMH,
PCATIN30BbIBATH PA3JI0KCHUC MHOI'O4JI€Ha Ha MHOXUTCIIN, B TOM qUCJIC C
UCIIO0JIb30BaHUEM (POPMYJT pa3HOCTH KBaPATOB M KBajpaTra CyMMBI U Pa3HOCTH; HAXOIUTh

NOIYCTUMBbIE 3HAUEHUSI IEPEMEHHBIX U1 JPOOHO-PAllMOHATIBHBIX BBIPAXKEHUH, KOPHEH.
MopaeaupoBaTh C IOMOILIBIO (POPMYIT peasibHbIE MPOLIECCH U SBICHUS

OnepupoBaTh NOHATUAMHU: QYHKUUA, rpaduKk GYHKUNUU, HYIH QYHKIUH, TPOMEKYTKH
3HAKOTOCTOSIHCTBA, MPOMEKYTKH BO3pacTaHUsl, yObIBaHUs, HauOoJblllee U HaMEHbIIee
3HaueHUs! (QYHKIIUH.

AHAJIU3UPOBATh, CPABHUBATD, 00CY:KIaTh CBOMCTBA PYHKIINI, CTPOUTH UX IPAPUKH.

OnepupoBath MOHSATHSIMU: npsiMast MPOTIOPIIMOHATLHOCTb, oOparHas
MPOMOPIIMOHANBHOCTh, JUHEWHass (yHKuMs, KBaapaTudyHas (QyHKUOMs, mapadona,
rurepooa.

HUcnoab30BaTh rpauku sl ONPEICICHUS] CBOMCTB, MPOLIECCOB M 3aBUCUMOCTEH, I
pelieHus 3a1ad U3 JPYyruxX ydeOHBbIX MPEAMETOB U PEAbHOW >KM3HU; MOJEJIHPOBATH C
MTOMOIIIbIO TPa(PUKOB peasIbHBIE TTPOLIECCHI U SIBJICHUSI.

Bblpa)l(aTb (l)OpMy.]IaMI/I 3aBUCUMOCTH MCKAY BCIIMUNHAMU
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10 xknacc (ne menee 102 )

Ha3Banmue
pasaesa (Tembl)

Kypca (41 cjio

OcHoBHOE€ CoacpiKaHuE

OCHOBHBIE BUAbI JIeITEJIbHOCTH Oﬁy‘lalOIllI/IXCﬂ

4acoB)
Yucaa u JleficTBue C palMOHAIbHBIMU [YTIYOJATH TPEACTaBICHUE O YHUCIE MU YHUCIOBBIX CHCTEMax OT HATypalbHBIX 0
BbIYMCJICHHSL. YUCJIaMH, HUPPAIMOHATBHBIMU [IEHCTBUTEIBHBIX YUCEN; O POJIM BEIYMCICHUM B UEITOBEYECKOM MPAKTHKE.
JlelicTBUTE/IbHBIE | YUCIIAMU, KOHEYHBIMU U .
- 3anuchIBaTh U BBHIOJTHATH JCHCTBUS C YHCIIAMUA B CTAHJAPTHOM BHJIE.

(9 4)

OECKOHEUYHBIMA JCCATUYHBIMHN
PO OsSMHU B npouecce
BBIYUCJIICHUA 3HAYCHUH
anreOpanvecKux BBIPpAKEHUN

" pEIICHUHU TCKCTOBBIX 3a/1a4.

3anuch yucia B CTaHAapTHOM
BUJE, NEUCTBUA C YHCJIAMH,
3alMCaHHBIMU B CTaHIAPTHOM
BUJIE.

[Ipumenenue CpaBHEHUS
NEUCTBUTENBHBIX YHCET IS
OTIpEICIEHUU PACIIOJIOKEHUS
TOYEK HAa YHUCIOBON MpAMOit

npu TreOMETPUYECKOM
HMHTEPIPETAINH pelIeHHs
HEPaBEHCTB u CUCTEM
HEpaBEHCTB.

Boipa:kaTh uucia B JKBHUBAJICHTHHIX (opmax, BbIOMpas HambOoJee MOIXOIANIYI0 B
3aBUCUMOCTH OT KOHKPETHOMW CHUTYyaIlUH.

[IpeacTaBjasAiTh JCHCTBUTENIBHBIC 4YHCIAa KaK OCECKOHEYHBIC JECATUYHBIC JpOOH,
NMPUMEHATH JCCATUIHBIC TPUOIMKEHUS PAIMOHALHBIX U UPPAMOHATBHBIX YHCEIT.

HN300paxaTh NelCTBUTEIbHBIC YHUCIA TOUKAMH KOOPIUHATHON MPSIMOM.

HUcnoan3oBaTh NOHATHS U YME€HH, CBSA3AaHHBIC C IMPONOPUHHOHAJIBHOCTHBIO BCIWYHH,
[IPOLCHTAMHU B XOA€ PCHICHUA MAaTCMAaTUYCCKUX 3ada4 U 3aJa4 U3 CMEXKHBIX IMPECIAMETOB,
BBIIIOJIHATh HECIOKHBIC ITPAKTUYCCKUE PACUCTEI.

BBIHOJIHHTB, coucTast yCTHBIC W INMCbMCHHBIC HpI/IéMBI, apI/Iq)MeTI/I‘leCKI/Ie ,Z[eﬁCTBHH C
palrOHAJIbHBIMH YHUCIIaMH; HAXOAUTb 3HAYCHUA CTEIIeHEN C OCJIbIMH IIOKAa3aTCiIsIMHU U
KOpHeﬁ; BbBIYHUCJIATD 3HAYCHHUA Y CIIOBBIX BLIpa)I(eHPIﬁ.

AHaJ'[I/I3I/Ip0BaTb M AeJaThb BBIBOJAbI O TOYHOCTH HpI/I6J'II/I)KeHI/I$I JENCTBUTEIBHOIO YHCIa
[Py pCHICHUHA 3aJ1a4.

Hcnoab30BaTh NpuEMBI, PALMOHANIU3UPYIOIIME BBIYUCICHUS, NPUOOPECTH HPUBBIUKY
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[TpubnmxEénHoe BBHIYHMCICHUE
3HAQYCHUM  UPPALMOHAIBHBIX
qucell, TOYHOCTh
MPHUOIKECHHSL.

Pemenne TEKCTOBBIX 3a7ad C
NIPUMEHEHUEM OKpPYIJIEHUS
YuCCil, IMNMPUKHUAKA MW OILCHKA
pe3yJAbTaTOB BBIYMCIICHUM.

KOHTPOJIMPOBATh BHIYMCIIECHUS, BbIOMPask OIXOJAIINN I CUTYaIUH CI10CcOO0.

YpaBHeHus1
¢ OTHOM
nepeMeHHOMn

(18 1)

[Ipumenenne JTMHEUHBIX
YpaBHEHUH, CBOAALIUXCA K
TUHENHBIM, KBaJIpaTHbIX
YPAaBHEHUW  IPpU  PELICHUHU
3a/1la4 Ha COBMECTHYIO paboTy,
JNBYOKCHUIO II0 JIOpOT€ M IO
peke, 3agad  Ha  CIOJKHBIC
[TPOLICHTBHI.

Pemenue YpaBHEHU,
CBOJSIIUXCA K KBaJPaTHBIM.
bukBanpaTHbIe ypaBHEHUS.

YpaBHEHUS TpeThen u
4EeTBEPTOU CTEIICHEH,
pa3yioKEHUE HA MHOKUTEIIH.

Pemienne  npoOHO-
paIMOHaTIbHBIX YPAaBHEHUH.

PemaTe JIMHEVHBIC U KBAaJPATHBIC YPABHEHMS, YPABHEHM S, CBOIAIINAECS K HUM,
MpocTelre qpoOHO-palioHalIbHbIE YPaBHEHUS.

IIpeacTaBiasATh CBI3b MEXIY AHATUTUYECKON 3aMMCHIO0 YPAaBHEHUS U €Tr0 Tpaduueckoi
WHTEpIIpeTaleH.

BaaneTrs pa3nuyHbIMU CIOCOOAMHU PELLIEHUS] TEKCTOBBIX
3aJa4, IPUMEHSISI UIsl UX PELeHUs] ypaBHEHUs], HEPaBEHCTBA, CUCTEMbl YpaBHEHUH.

3HAKOMHUTLCSH C I/ICTOPI/Ieﬁ Pa3BUTHA MAaTEMATHUKNU
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Cucrembl Cucrema 1ByX JMHEHHBbIX | Baagers mnpuémamu pelieHHs CHCTEMbl JBYX JIMHEHHBIX YpPaBHEHUH C JByMs
YPaBHeHUii YpaBHEHUI c JBYMS [[IEPEMEHHBIMU M CHCTEMBI JBYX YpaBHEHMU, B KOTOPBIX OJHO YpaBHEHHE HE SBIISCTCS
MEepEeMEHHBIMH U €€ pelIeHHE. |TUHEHHBIM
(18 1) W ccinenoBanue Ppa3IMYHBIX
ey — c Hcnonb3oBath Q)YHKHI/If)HaJH)HO-I‘pa(bI/IHGCKI/Ie NpPEJCTAaBICHUA ISl PpelleHusi |
IpHMEHEHHEM HeHHbLx ACCTEIOBAHUS YDABHEHUH U CHCTEM.
YPaBHEHHH C JBYMsl [puMeHsITL YpaBHEHHE KaK BAKHENIIYI0 MaTEMAaTHYECKYIO MOJENb JUIS ONUCAHUS W
[ePEMEHHEIMH ¥ KX TPAJUKOB. U3y4eHHUsT Pa3HOOOpa3HBIX pEAIbHBIX CUTyalldii, pemarb TEKCTOBBIE — 3a/Iaud
anreOpandeckuM METOIOM.
Pemrenne CUCTEM  IBYX . .
VpABHCHIH, OHO H3 KOTOPHIX H(f‘peXOIII/ITI) OT CIIOBECHOM (bopMyanf)BKH YCIIOBUS 3aJlaud K anredpandeckoi Moglf:nn
MHEHHOE, 3 PYTOE — BTopoi [1YTEM COCTABICHNA CUCTEMB! YPABHEHHI; PEIIATE COCTABICHHYIO CHCTEMY YPaBHEHMH.
CTCIICHH. VICnonb30BaHAe |3y aomuThes ¢ HeTOPHeii Pa3BHTHS MATEMATHKY
rpaduyeckoil MHTEpHIpeTanyuu
CHUCTEMBI YpaBHEHHI c
IBYMsI ~ TEPEMEHHBIMU IS
oTpe/eNieHus KOJIMYECTBA
peLeHn CHUCTEMBI u
[PEIBAPUTEIILHOTO  PEIICHUS
TEKCTOBBIX 3a]1au.
Pemienne TEKCTOBBIX — 3ajay
anredpanveckum crnocodom
HepaBencrna, Cuctemsl nuHelHbIX (IIpMMeHsITh annapar HepaBEeHCTB Ul PEIICHUs 3a/1a4 U3 Pa3IMuHbIX pa3JiesioB Kypca
CUCTEMBI HEPaBEHCTB c OJIHOY [MaTEeMaTHKHU.
HEPABEHCTB [IEPEMEHHOM U UX PELICHHUE.
Hcnoab30BaTh CBOMCTBA QYHKIMI JUIs pelIeHUs] KBAAPATHBIX U TMHEHHBIX HEPABEHCTB.
(22 9) KBagpaTHble HEpaBEHCTBA U UX

BbINoJIHATH Hp606p330BaHI/I$I HEPABCHCTB, HCMOJbL30BaATh 1A npe06pa30BaHH;1
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pelieHue.

Pemenne JIMHEHHBIX 174
KBaJpaTHBIX HEPABEHCTB C
HCIIOJIb30BAHUEM CBOMCTB H
rpadukoB JUHEHHOM u
KBaJpaTUYHON (byHKIMH.

['padmueckas uHTEpIHpeTaLus

CBOMCTBA YMCIIOBBIX HEPABEHCTB. PelaTh JIMHEHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAOIIMX KBaJAPATHOE HEPABEHCTBO, U PELLIATH
UX; 00CYKIATh MOJIyYCHHbBIE PEIICHHUS.

[IpeacTaBiasATh CBSI3b MEXKYy aHAJTUTUYECKON 3aIIMChI0 HEPABEHCTBA, CUCTEM HEPABEHCTB
U MX rpauyecKoil HHTEePIpETaneH.

N300paxkaTh pelieHre HEpaBEHCTBA W MX CHUCTEM Ha YMCIOBOW MPSMOH, 3amMCbIBATH
pELIeHNE C TIOMOIIBIO CUMBOJIOB.

HEPABEHCTB u CHCTEM
HCPABCHCTB ¢ ABYMA PemiaTh KBagpaTHbIE HEPABEHCTBA, MCTIONBL3Ys rpadMIECKUe TIPEICTABICHUS.
repeMeHHBIMHU

IIpuMeHsTH HEPABEHCTBA TPU PEIICHUU PA3IIMYHBIX 32/1a4, B TOM YHUCIIE TIPAKTHKO-
OpUEHTHPOBAHHBIX
DyHKIUN WccnenoBanue AUHEWHOMH, |[CTPOUTh cXxemMaThuueckoe H300pakeHue rpauKoB pa3IMuHbIX (QYHKUNN, paclo3HABATh
KBaJpaTUYHOW,  KyOMYEeCKOU BUABI M3ydyaeMblXx (QyHKIUH 1o (opmynam, rpadukaMm; O00BSACHIATH PACIOJIOKCHHE Ha
(209) GbyHKIHNH, 00paTHOM [KOOPAMHATHOM TNIOCKOCTH TpadukoB (yHKiui Buga: Yy = kX, y = kx + b,
MPOTIOPITNH TI0 UX (hopmynaam k .
" rpaduKy. Tocrpoere y=ax2+bx+c,y =;, y=ax2,y=ax3,y ={x B 3aBUCHMOCTH OT  3HAUYCHHI
rpaguKoB QYHKIHMMH, 001acTh (KOO (PHUIUMEHTOB; OUCHIBATH UX CBOUCTBA.
onpeeNeHus KOTOPBIX
OrpAHHYCHHOE MHOKECTRO. [P ACTO3HABATE KBAJPATHIHYIO GYHKIHMIO 110 GOpMYIIe, BLIACAATE KBAAPAT ABY/ICHA U3
eoMeTpHuecKoe KBaJIPAaTHOTO TPEXUJICHA; PacKJIaIbIBaTh TPEXWIEH Ha MHOXKHUTENH, €CIIH €CTh KOPHU;
NpeoGpasoBanme rpaduKoB cxenu{aanecml u3o0paxarth rpaguk q)ny(uI/m y=x" IIpH pa3IMYIHBIX I ¥ OMUCHIBATH
by, CBOMCTBA; BBIYUCIIATH 3HAYECHUE KOPHS N-0i CTENEHH; YIPOUIaTh BBIPAKEHUS CO
CTCTICHSIMH.
['paduku GbyHKIM:
IIpuBoANTHL NPUMePBI KBAJAPATUYHBIX 3aBUCUMOCTEH U3 pealbHOM KU3HU, PU3HUKH,
y = kx,y =kx + b, rCOMETPHUH.
y = a® + bx + ¢ CTpouth U M300pakaTh cXeMaTHYeCKHM TpapUKU KBaJpaTUUYHbIX (PYHKIMH, 3aJJaHHBIX

69




2 — 3

y = ax,y = ax’,
k
y =Vx ,y=
X
['paduku GbyHKIUN B
OTIMCAHUH pa3IMYHBIX

[IPOLIECCOB B (PU3HUKE.

dbopmynamu Buma y = ax?, y=ax>+q,y=a(x + p)%, y = ax® + bx + c.

AHAJM3MPOBATH U MPUMEHSATH CBOMCTBA U3YYEHHBIX (YHKUUN U1 UX [IOCTPOEHMUS, B
TOM YHCJIE C TIOMOIIBIO IIU(POBBIX PECYPCOB

UucJioBbIe
MOCJIeA0BATE I b-
HOCTH

(15 g)

Apudmernueckas "
reoMeTpUIecKas IMPOTPECCHH.
3ajaun U3 peaqbHOM KU3HH Ha

BBIUMCIICHUE CJIOKHBIX
[IPOLIEHTOB. [Ipumenenne
Mporpeccuit B CMEXHBIX

Haykax. @opmynel N-rO 4ieHa
apudMeTHIECKOU u
reOMETPUUYECKON TPOTpeCcCcui,
CYMMBI NIEPBBIX N YWICHOB.

WN300paxkenue YJICHOB
apudmernyeckoit u
FeOMETPUUYECKON TpoTrpeccuit

TOYKaMHM Ha KOOpﬂHHaTHOﬁ

IIJJOCKOCTH.

JInHenHbIin "
SKCIIOHEHIIMAIbHBIN POCT.

AHanu3upoBaTh (GopmMynay N-ro wieHa TMOCJIEI0BATEILHOCTH WM PEKYPPEHTHYIO
bopMyiTy U BBIYUCIATH WICHBI TTOCJIEI0BATEILHOCTEH, 3aJaHHBIX ATUMHU (HOPMYIIaMH.

I[IpumensaTh cBoiicTBa apu(MeTUYECKOM M TEeOMETPUYECKOW Mporpeccuil  Juist
HAaX0’K/ICHHUsI HEU3BECTHBIX YWIECHOB ITOCJIEI0OBATEIbHOCTEM.
YcTaHaBJIMBATh 3aKOHOMEPHOCTb B TIOCTPOEHUM IIOCIENOBATENBHOCTH,  €CIU

BBIIIMCAHBI IICPBEIC HECKOJIBKO e€ 4JICHOB.

Pematp 3agauum c ucnoip3oBaHuEM (GopMya N-To  uieHa apuMeThuyecko u

reOMETPUYECKON TPOrpeCcCUii, CyMMbI MEPBBIX N YIECHOB.
MN300paxkaTh 4jieHbI NOCIEA0BATEIHLHOCTH TOUYKAMHU Ha KOOPJMHATHOM IJIOCKOCTH.

PaccmarpuBat, mnpuMepbl NpPoOHECCOB M SIBJEHHWH U3  pEaIbHOM  >KU3HH,
WUTIOCTPUPYIOIINE H3MEHEHHE B apu(PMeTHyecKoil mporpeccuu, B TE€OMETPUYECKOU

IIPOIrpeCCum; I/1306pa)KaTL COOTBCTCTBYHOIIINMEC 3aBUCUMOCTU Fpaq)I/I‘ICCKI/I.

PemaTh 3a1a4un, CBs3aHHbBIE C YHCIIOBBIMHU MOCIIEIOBATEIBHOCTSIMU, B TOM YUCIIC 3a]1a41
U3 pealibHOW KHM3HH C HCIOJIb30BAHUEM ITU(PPOBBIX TEXHOJIOTUH (3JICKTPOHHBIX TaOJHII,
rpaduuecKkoro KalibKyasTopa U T.IL.).

PemaTp 3ama4yu Ha CI0XKHBIS MMPOLCHTHI, B TOM YHCJIC 3aJla4u U3 peaHBHOﬁ IMPAKTHUKNU (C
HCIIOJIb30BAHHUEM KaanynﬂTopa).
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3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS MAaTEMaTUKU

[Ipu pa3zpaborke paboueil mporpamMmbl B TEMAaTHYECKOM IUIAHUPOBAHUU JOJKHBI OBITH YUYTEHBI BO3MOKHOCTH
HCIIOJIb30BaHUSl  AJIEKTPOHHBIX  (UHU(PPOBBIX) 00pa30BATENbHBIX PECYpCOB, SBIAIOIIMXCA  Y4eOHO-METOJUYECKUMHU
MareprasiaMi  (MyJIbTUMEAUMHBIE TPOrpaMMbl, 3JEKTPOHHbIE YYEOHUKM U 3aJJayHUKU, DIIEKTPOHHbIE OHOIMOTEKH,
BUPTYaJIbHbIE J1a00paTOpUM, UTPOBBIE MPOrPAMMBbl, KOJUIEKIUU HU(POBBIX 00pa30BATENbHBIX PECYPCOB), HUCIOIb3YEMbIMU
st o0ydeHuss W BocnuTaHus oOywarommxcss ¢ HOJIA, mnpeicTaBieHHbIMH B 3JEKTPOHHOM (IIMGPOBOM) BUIE U

peanm3yrImUMH  auaakTuueckue Bo3mokHoctH MKT, comepikaHWe KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00
00pa3oBaHUMU.
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OEAEPAJIBHASA PABOYASA TIPOI'PAMMA
YUYEBHOI'O KYPCA «'EOMETPUSA». /-10 KJIACCBI

Henn n3zyyenus: yueOHOro Kypca

«MareMaTuKy yXxe 3aTeéM YYUTh HAJI0, YTO OHA YM B MOPSAJOK MIPUBOJUTY, —
IHAcaJl BEJIMKUM pycckui ydyeHbld Muxaumn BacunbeBuu JlomonocoB. 1 B 3TOM
COCTOMT OJIHa W3 JBYX ILened oO0yueHHs TreoMeTpUM KaK COCTaBHOM YacTu
MaTeMaTUKd B IIKOJIE. OTOM LEJIH COOTBETCTBYET JlOKAa3aTelIbHAs JIMHUS
npenojaBanus reomerpun. Cnenys mnpexnctaBieHHoil [Iporpamme, ¢ ceapmoro
KJlacca Ha ypOKaxX reoMeTpuH OOyYaroUuIuics yYUTCS NPOBOAUTH JOKAa3aTeIbHbIE
pacCykJeHUsl, CTPOUTHh JIOTMYECKUE YMO3AKIIOUEHHUS, [1OKa3bIBaThb HWCTUHHBIC
YTBEPKJICHUSA U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, TPOBOAUTH PACCYKAECHUS «OT
MPOTUBHOTO», OTJIMYATh CBOMCTBA OT NPHU3HAKOB, (OPMYIHUPOBATH OOpATHHIC
yrBepkaeHus. OOydaronuiicsi, OBIaJAEBIIMI HCKYCCTBOM pacCyXlaTb, Oyjaer
NPUMEHSITh €r0 U B OKpyXkaromied xu3Hu. Kak nucan reomerp u nenaror Mrope
®enoposuy IllapeirvH, <«ItOJbMHU, MOHUMAIOIIMMH, YTO TAKOE JI0KA3aTEIbCTBO,
TPYIHO M Ja)K€ HEBO3MOYKHO MAaHHUITYJUpPOBaTh». M1 B 3TOM COCTOUT Ba)XHOE
BOCIMTATEIbHOE  3HAYEHUE  U3YUYCHUS  TEOMETPUU, TNPUCYIIEe  HMMEHHO
OTEYECTBEHHON MaTeMaTUYeCKON LIKOJIE.

Bwmecte ¢ TeM aBTOpBI IpOrpaMMbl IPEAOCTEPETAIOT YUUTENS OT U3TUIITHETO
dbopmanuzmMa, OCOOEHHO B OTHOIICHMM Ha4YaJl U OCHOBAaHUM TI'€OMETPHHU.
@panny3ckuil MatemaTuk JKan J[beJOHHE IO ’TOMY TOBOAY BBICKA3aJICs TaK:
«YTO Kacaercs JAeIMKATHON MPOOJIEMbI BBEJCHUSI «aKCHOM», TO MHE Ka)XETCsl, U4TO
Ha TEPBBIX MOpax HYXKHO BOOOIIEe M30eratb MPOU3HOCHUTH camo 3TO ciioBo. C
IPYroil K€ CTOpPOHBI, HE CIIEAYyeT YNyCKaTb HU OJHOW BO3MOXKHOCTH JaBaTh
IpUMEPHI JIOTHYECKUX 3aKIIOYEHUH, KOTOphle KyAa B OOJbIIEH Mepe, ueM uies
aKCHUOM,  SIBIIAIOTCS ~ MCTUHHBIMU ¥ €IWHCTBEHHBIMU JIBUTaTEISIMU
MaTE€MAaTHYE€CKOTO MBIILICHUS.

Bropoil menbro H3ydeHUsT T€OMETPUM SIBIISIETCS MCIOJb30BAaHHE €€ Kak
MHCTPYMEHTA MNpPHU PEIIEHUU KAaK MATEMaTUYECKHX, TaK M IMPAKTUYECKHUX 3ajad,
BCTPEYAIOIIUXCA B  pealbHOW KW3HU. OKOHUMBIIMI KypCc  T€OMETpUU
oOy4Jaromuxcs JOJKEH ObITh B COCTOSTHHH ONPEIETUTh T€OMETPUUECKYIO (QUTYDY,
OnucaTh CIOBAaMH JIAHHBIM YEPTEXK WM PUCYHOK, HAWTHU IUIOIIAJb 3€MEJIBHOIO
ydacTKa, pacCUMTaTh HEOOXOIUMYIO JJIMHY OINTOBOJIOKOHHOTO KaOemss WIiH
TpeOyembie pa3Mephl rapaxa i aBTOMOOWISA. DTOMY COOTBETCTBYET BTOpasd,
BBIUMCIIUTENbHAS JIUHUASL B U3YYEHUU T€OMETpUU B LIKOJE. JlaHHAs MmpakThyecKas
JIUHUA SIBJISIETCS HE MEHee BaXHOM, 4yeM niepBad. Emé I[lmaton npenmnuceiBai,
9T00BI «TpaxkgaHe I[IpekpacHoro ropojga HU B KOEM Clydyae HE OCTaBISUIA
F€OMETPUIO, BElb HEMAJOBAXKHO Ja)xe MOOOYHOE €€ MPUMEHEHHE — B BOCHHOM
JieJie J1a, BIPOYEM, U BO BCEX HAyKaX — JUJIS JIYUILIETrO UX YCBOCHHUS: Mbl BEJlb 3HAEM,
Kakass OECKOHEYHas pa3HUIlA CYIIECTBYET MEXIY UYEJTOBEKOM IMPUYACTHBIM K
F€OMETPUM Y HENPHUYACTHBIM». [l 3TOro y4duTeno pPeKOMEHIyeTcs Moa0upath
3a7a4M  NPAKTHYECKOr0  XapakTepa [JJs1 pacCMaTpUBAEMBIX TEM, YUYHTh
o0ydJarolmuxcs CTPOUTh MaTeMaTHYECKHE MOJECIN pPEalbHbIX KHU3HEHHBIX
CUTYyallMil, MPOBOJUTH BBIUHUCICHUS W OLIEHUBATH AJICKBATHOCTb ITOJYYEHHOIO
pesynbrata. KpailHe BaXHO NOAYEPKHBATH CBSI3M TE€OMETPUM C JIPYTUMU
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npeaMeTaMy, MOTUBUPOBAThH UCIIOJIB30BATh OMPENIENEHUS] T€OMETPUUYECKUX PUryp
U TIOHSATHUM, JIEMOHCTPUPOBATH MPUMEHEHHE TMOJYYCHHBIX YMEHUN B (PU3HNKE U
TEXHUKE. DTU CBS3U HauOosiee SIPKO BUJIHBI B TeMax «BeKTopbi»,
«TpuroHomerpuueckue CcoOoTHOWIEHUsA», «Meron xoopauHat» u «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyebHoMy miany B /—10 kmaccax u3ydaeTcss y4eOHbIH Kypc
«["eomeTpus», KOTOPBIN BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3J/iebl COAEPIKAHUS:
«['eomerpuueckue @urypsl U HUX CcBOWCTBay, «VI3MepeHue reoMeTpuuYecKux
BEIMYMH», a Takke «JlekapToBbl KOOpJIMHATHI HA IJIOCKOCTHY, «BeKkTopbl»,
«/IBmxxenus miuockoctu» U «IIpeodpa3oBaHus mo100U.

Y4eOHbI IUTAH MpeaycMaTpUBAEeT HM3yUYEHHE TeOMETpUM Ha 0a30BOM
YpOBHE, UCXO/s U3 HE MeHee 68 ydeOHBIX 4acoB B y4eOHOM roay. Bcero 272 vaca
3a 4eThIpe rojJ1a O0yUeHHs.

CopeprxaHue yyebHoro kypca (no rogpam obyueHms)

7 kaacc

HauanbHbie mousATHs reomerpuu. Touka, mpsiMasi, OTPE3OK, JIyd. YTOJL.
Buner yrios. BeprukanbHble u cMexHble yribl. buccexkrpuca yrina. Jlomanas,
MHOT'OYTOJIbHUK. [lapamienbHOCTh U NEPIEHAUKYISAPHOCTD IIPSAMBIX.

Cummerpuunbie ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
[IprmMepsl CUMMETPUN B OKPYKAIOILIEM MUPE.

OCHOBHBIE ITOCTPOECHUS C TOMOILBIO HUPKYJIS U JTUHEUKHU.

Tpeyronsnuk.  BwicoTta, MeamaHa, OucceKkTpuca, WX  CBOMCTBA.
PaBHOOE 1peHHBIN 151 PaBHOCTOPOHHUU TPEYTOJIbHUKMU. Hepagenctso
TPEyroJIbHUKA.

CoiicTBa W TpU3HAKH PABHOOCAPEHHOTO TpeyrojbHHKA. I[lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CoiicTBa ¥ TMpU3HAKK MapalielbHbIX mHOpsMbIX. CyMma  yrioB
TpeyrojibHuKa. BHENIHUE yIiibl TPEYroJbpHUKA.

[IpssMoyronbHblld  TpeyroibHUK. CBOHCTBO MeEIHUAHBI MPSAMOYTOJIBHOTO
TPEyrojibHUKa,  INpPOBeAEHHOW K  rumnorenyse.  [Ipusnaku paBeHCTBA
MPSIMOYTOJIBHBIX TPEYTONBHUKOB. [IpsiMOYyTONBHBIN TpeyroasHuK ¢ yriom B 30°.

HepaBencTBa B reoMerpum: HEPABEHCTBO TPEYTrOJIbHHKA, HEPABEHCTBO O
JUTMHE JIOMaHOW, TeopeMa O OonblleM yriie W OOJBINCH CTOPOHE TPEYrOJIbHHKA.
[leprieHAMKYIISIp 1 HAKIIOHHAS.

I'eomerpruueckoe MecTo TOYeK. buccektpuca yriaa u  CepeAUHHBIN
MEPIIEHAUKYJIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XopJla MU JHaMeTp, HUX CBOHcTBa. B3auMmHoe
PAacCMoJIOKEHHUE OKPYKHOCTH M mpsiMor. KacarenbHas M cexymas K OKPYKHOCTH.
OKpyXHOCTb, BIIMCAaHHAs B yroj. BrnucaHHas uW oONMCaHHasg OKPYXHOCTH
TPEYroJIbHUKA.

8 kiace
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YeteipéxyronbHuku. Ilapamienorpamm, ero npu3Hakyu U ¢BoCTBa. YacTHbIe
Clly4yau MapajuiesiorpaMMoB (MPSMOYTOJBHUK, pOMO, KBajapar), UX MNPHU3HAKU U
cBoiictBa. Tpameuusa, paBHOOOKass Tpameuus, €€ CBOWCTBA M IPU3HAKU.
IIpssmoyronbHas Tpanenus.

Meton yaBoeHus: MeauaHsbl. LleHTpaibHas CUMMETpUSL.

Teopema @aneca u Teopema O MPONOPIUOHAIBHBIX OTpe3kax. CpemHue
JIMHWW TPEYTOJbHUKA U Tpaneuuu. LIeHTp macc TpeyrojbHUKA.

[TogoOue TtpeyroabHUKOB, kod3pdunueHT mnomodus. I[lpusnaku nomodus
TpeYroJbHUKOB. [IpuMeHeHne noao0us Npyu pelIeHuU NPaKTUUYECKUX 3a1au.

CaoiicTBa miomanei reomerpuyeckux ¢uryp. DopMmynsl s IUIOUIAAU
TpEeyrojibHUKa, HapajuienorpamMma, pom6a u Tpanenuu. OTHOIIEHUE IUIOIIAIeH
NOJTIOOHBIX QUTYD.

Brluncnenne miomaaei TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
NPaKTUYECKUX 3a]a4.

CuHyC, KOCHHYC, TAaHI'€HC OCTPOIO yrila MPSMOYTOJBHOIO TPEYTOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TPUTOHOMETPUUECKUE (QYHKIIUU
yrioB B 30°, 45° u 60°.

BrnucaHnHble W IEHTpalbHBIE YIJbl, YTOJ MEXIY KacaTeIbHOW U XOPAOM.
Yrnel  Mexay ~XopAamMM M CeKyIIMMH. BrnucaHHble Y ONKCAaHHbBIE
YEeTBIPEXYTOJIBHUKU. B3auMHoe pacnonoxeHue ABYX OKpyxkHocTell. Kacanwue
okpyxHocTei. OO1ue KacaTeabHbIe K IBYyM OKPY>KHOCTSIM.

9 knacc

Cunyc, kocunyc, Tanrenc yriaoB ot 0O go 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOKAECTBO. POPMYIIbI IPUBEICHHUSI.

Pemiennie TpeyronpHukoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB.
Pemiennie mnpakTUyecKUX 3aad C KCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB H
TEOPEMBbI CUHYCOB.

[IpeobpazoBanue mogoo6us. [1logo6me COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O mNpoOU3BENEHUU OTPE3KOB XOpH, TEOPEMBI O IIPOU3BEICHUU
OTPE3KOB CEKYIMX, TEOPEMA O KBAIPaTe KACaTEIbHOM.

Bekrop, anmHa (MO;yJb)  BEKTOpa, COHANpPaBIEHHBIE  BEKTOPHI,
MPOTHBOMOJIOKHO  HAINPABIICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluy HaJ BeKTopaMu. Pa3nokeHue BEKTOopa MO JBYM
HEKOJUTMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CkajsipHOE MNpPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUSI IJIUH U YTJIOB.

10 knacc.

JlekapTOBbI KOOPIMHATHI HA INIOCKOCTU. Y PAaBHEHUS MPSMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH U MpAMBIX. MeToJ KOOPAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbBIE MHOTOYTOJNBHUKHM. JlmnHa OKpyxkHOCTH. ['pamycHas wu
paauaHHas Mepa yrijia, BbIYMCIEHUE JUIMH AYr OokpyxkHocteu. Ilmomans kpyra,
CEKTOpa, CErMEHTA.
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JIBW>KEHUs  IUIOCKOCTU U BHYTpPEHHUE CUMMETPUU buryp
(anemeHTapHbie npeacrasieHus). [apamnensusiii nepenoc. [oBopoT.

IloBTOpenue marepuasa Kypca reomerpuu 7-9. IloaroroBka Kk caaue
I'BD u OI'2.

Tpeyronpnuk.  BreicoTta, MeauaHa, OuccekTpuca, HMX  CBOMCTBa.
PaBHOOEAPEHHBIN 1 PABHOCTOPOHHUMN TPEYTOJbHUKH.

CBolicTBa U NMPU3HAKK PaBHOOEPEHHOI'O TPEYTOJIbHUKA.

[Ipr3Haky paBeHCTBA TPEYIOJIbHUKOB.

CBoiicTBa U NMPU3HAKU NMAPAIIIENBHBIX MPSMBIX.

CyMMma yrioB TpeyrojibHUKa. BHENIHUE yribl TPEYroJbHUKA.

IIpsamoyronbHblii  TpeyronabHUK. [Ipu3Hakyu paBeHCTBA MPAMOYTOJBHBIX
TPEYroJbHUKOB. [IpsMOYTONBHBINA TpEyroiabHUK ¢ yriom B 30°.

CpenHue TMHUN TPEYTOIBHUKA U TPANECIUU.

[lonobue TpeyronabHUKOB, kKodpduurent nogodus. [Ipusznaku nogodus

TPEYTOJbHUKOB.
@opmyrsl AN TUIOMIANM TPEYTOJIbHUKA, MapajuieiorpaMma, pomoOa |
Tparenuu.
Beruuciienne miomaaei TpeyrojbHUKOB U MHOTOYTOJIbHUKOB Ha KJICTYATOM
Oymare.

Teopema ITudaropa.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yrIJjla MPSIMOYTOJBHOTO TpPEyTroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TPUTOHOMETPUUECKUE (PYHKIIUU
yrioB B 30°, 45° u 60°.

Brrcannble U 1EHTpajIbHBIE YIJIBI, YTOJd MEXIY KacaTellbHOW M XOpIOil.
Yrnel  Mexay — XopAaMu M CeKyUIMMU. BrucaHHble U ONHMCaHHbIE
YETBIPEXYTOJIbHUKH.

Pemenue TpeyroiasHukoB. TeopeMa KOCHHYCOB M TEOpEMa CUHYCOB.

MnaHnpyembie npeagMeTHbIE pe3y/bTaTbl OCBOEHUsS pabouenporpamMmmbl
Kypca (no ropam obyueHusn)

OcBoenne yueOHOTO Kypca «l'eoMeTpus» Ha YpOBHE OCHOBHOTO OOIIETO
O6paBOBaHI/I${ JOJI2KHO 06GCH6‘{I/IBaTB AJOCTHKCHHUC CIICAYIOINUX IIPCAMCTHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB:

7 KJIacc

Pacrio3HaBaTh W3ydeHHBIE TEOMETPUYECKUE QUTYPBI, OMPEACTITh HX
B3aMMHOE PaCIOJIOKEeHHE, M300pakaTh T€OMETPUYECKUE (UTYPHI; BBITIOTHSATH
YCPTCKU 110 YCIOBHIO 3aJavM. HSMepHTB J'II/IHGﬁHI:IG N YIJIOBBIC BCJIMYHUHBI.
PeHIaTB 3aJa49M Ha BbBIYMCJIICHHUC JJIMH OTPC3KOB K BCJINYHUH YIJIOB.

Jlenate rpyOyr0 OIICHKY JIMHEWHBIX W YIJIOBBIX BEJIHMYMH IPEAMETOB B
peanbHON KU3HU, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3THX
00BEKTOB IO MOPSIAKY BEITHYHHEI.

CTpouTh 4epTEXKU K TECOMETPUUECKUM 3a]1a4aM.

[Tonp30BaThCsd NpU3HAKAMH PABEHCTBA TPEYTOJIBHHUKOB, HCIIOJIb30BAThH
MPU3HAKA U CBOMCTBA PaBHOOEAPEHHBIX TPEYrOJbHUKOB MPHU PEIICHUHU 3ajad.
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IIpoBoauTh JIOTHYECKUE paccyxaeHus C WCIIOJIb30BAHUEM
TEOMETPUYECKUX TEOPEM.

Ilonp30BaThCs MpHU3HAKAMU PABEHCTBA NPSAMOYTOJBHBIX TPEYTOJBHUKOB,
CBOMCTBOM  MEJIHWaHbl, TMPOBEAEHHOM K THUIIOTEHY3€ MOPSAMOYTOJBHOIO
TPEYTrOJIbHUKA, B PEILIEHUU T€OMETPUUECKUX 3a1a4.

OnpenensaTe napaJyIeaIbHOCTh NPSMBIX € TIOMOIIBIO YIVIOB, KOTOpBIE
oOpazyeT ¢ HUMH cekymias. OnpenensTs napayuiebHOCTh IPSIMBIX C MOMOILBIO
PaBEHCTBA PACCTOAHUM OT TOYEK OJHOMU IPSIMOM 10 TOYEK APYTOU MPSIMOM.

Pemath 3aaun Ha KieTyaTon Oymare.

[IpoBOANTH BHIYUCIICHUS U HAXOJIWUTh YMCIOBbIE U OYKBEHHbBIC 3HAUYCHUS
yIJOB B TEOMETPHMYECKHMX 3aJadyax C HCIOJb30BAHUEM CYMMBI YTJIOB
TPEYrOJbHUKOB M MHOTIOYTOJIbHUKOB, CBONCTB YIJOB, OOpa30BaHHBIX MpHU
NEPECEYEHUN [IBYX IapajuIeNIbHBIX MPAMBIX CEKylleid. Pemate mpaktuueckue
3a/1a4M Ha HAXO0XKJIEHUE YTIIOB.

Branerp moHATHEM TeOMETPUYECKOrO MECTa TOYEK. YMETh OINpPEIEATh
OMCCeKTpHCY yIJIa M CEpPEeIMHHBIM MEepPHeHAMKYIIp K OTPe3Ky Kak
F€OMETPUYECKNE MECTA TOUEK.

@opMyIUpOBaTh ONpPENEIEHUS OKPYKHOCTH M KPYyra, XOpJbl U THAMETpa
OKPYXKHOCTH, TOJIb30BATHCS WX CBOMCTBAMH. YMETh NMPUMEHSATH 3TU CBOMCTBA
[P PELICHUH 3a]1a4.

BiianeTs noHATHEM ONHUCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoAuTh €€ ueHtp. [lonmb3oBaThecs (pakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB
TPEYroJIbHUKA NEPECEeKarTCs B OJAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
IIEPIICHAUKYJIISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHON TOUKE.

BiianeTs nmoHATHEM KacaTelbHOU K OKPYXKHOCTH, I10JIb30BATHCS TEOPEMOU
0 IMEpPIEHAUKYJIAPHOCTH KacaTeabHOW W pajuyca, NPOBEAEHHOIO K TOYKE
KAaCaHUsl.

[Tonp30BaTbCs  OPOCTEMIIMMHM  T€OMETPUYECKHMH  HEPaBEHCTBAMH,
IIOHUMAaTh UX MTPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKHUE ITOCTPOEHHUS C IOMOIIBIO HUPKYJIS
Y JIMHEWKH.

8 kiace

PacnozHaBaTh OCHOBHBIE BHABI YETBHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
IIOJIb30BATHCS UX CBOMCTBAMU IPU PELUICHUN F'€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOIICTBA TOUKHU MEPECEUCHUS] MEUAH TPEYTroJbHUKA (LIEHTpa
Macc) B peLICHUH 3a/ay.

Branerp mnoOHATMEM CpeNHENM JIMHUM TPEYrOJIbHUKA W TpalleluH,
INPUMEHATh X CBOMCTBA MPU PEUICHUMU TeoMeTpuueckux 3aaad. [losnb3oBaThes
teopemont daneca n TeOpeMoON O MPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHSITh UX
JUISL PELLICHUS TPAKTUYECKUX 3a7a4.

[IpuMensaTy  Tpu3HaKU  MOJOOMS  TPEYrOJIBHUKOB B PEUICHUU
r€OMETPUYECKUX 3a7a4.

[Tonws3oBatbest Teopemoit Iludaropa s pemieHUss T€OMETPUUYECKUX U
npakTudeckux 3afgad. CTpOUTh MAaTeMaTHYECKYH) MOJIENIb B IMPAKTHUYECKUX
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3a/layax, CAMOCTOSITENIBHO JIeJaTh 4YepTEX M HAXOAMTh COOTBETCTBYIOLIUE
JUTUHBI.

Bnagete mNOHATHSMH CHHYCA, KOCHMHyCa W TaHI€HCa OCTpPOro yria
MPSIMOYTOJILHOTO TpeyroJibHuKa. [10a630BaThCA STUMU TOHATUSIMU JJIsI PEIICHUS
NPAKTUYECKUX 3a7]ad.

Boruncnsate  (pa3auyHBIMM - clocOOaMM) IUIOMIAJb  TPEYrojbHUKA W
VIO MHOTOYrOJIbHBIX  ¢uryp  (ImoJb3ysch, TJ€  HEOOXOAMMO,
KaJIbKYJISITOpOM). [IpUMEHATh MOJTydeHHbIE YMEHUS B MPAKTUYECKUX 3a7avax.

BnageTs MOHATUSAMHM BINMCAHHOTO M LEHTPAJIbHOIO YIJIa, MCIOJb30BATh
TEOPEMbl O BIHMCAHHBIX YIJIaX, yriax MexXIy XOopAamH (CeKyIIMMH) U YyrIJe
MEX1y KacaTeabHOW U XOPAOi MPHU PEelIeHUH F€OMETPUUYECKUX 3a/1a4.

Brnanerp moHATHEM  ONHMCAaHHOTO  YETHIPEXYTOJbHUKA,  MPUMEHSTH
CBOICTBa OMMCAHHOI'O YETHIPEXYTOJIbHUKA TP PELICHUH 3a/1a4.

[IpuMeHsTh MOTyuYeHHbIC 3HAHUS HA MPAKTUKE — CTPOUTH MATEMAaTHUECKUE
MOJENW I 3aJlad  peajbHOM JKU3HM U TPOBOAUTH COOTBETCTBYIOLIUE
BBIYMCJICHUSI C TMPUMEHEHUEM TOA00US U TPUTOHOMETPUHU (TOJB3YSCh, TIIE
HEO0OXO0JIMMO, KaJIbKYJISITOPOM).

9 knace

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTh C HX
MOMOIIBI0 PA3JIMYHBIE DJIEMEHTHI MPSMOYTOJIBHOIO TPEYTroJbHUKA («pelleHue
NPSIMOYTOJBHBIX TPEYroJbHUKOBY). HaxomuTe (¢ MOMOIIBIO KaJBKYJISITOPA)
JUTMHBI ¥ YTJIBI 111 HETaOJIMYHbBIX 3HAUCHHH.

[Tonws30oBaThCs dbopmymnamu MIPUBEICHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM [JISl HAXO0XJECHUS COOTHOLICHUN MEXIY
TPUTOHOMETPUYECKUMHU BEJTMYMHAMU.

Hcnonp3oBaTh TEOpEMBI CHHYCOB M KOCHUHYCOB JUISI HaXOXKACHUS
Pa3JIMYHBIX JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY), IPUMEHSTh
UX [PU PEUIEHUH F€OMETPUUYECKHX 3a7a4.

Brnagets mnonsTHsSMHM TpeoOpa3oBaHUS MOAO0OHUS, COOTBETCTBEHHBIX
3JeMEHTOB  MoAo0HBIX  ¢uryp. Ilomp3oBaTbess  CBOMCTBAMHU — TOA0OHUS
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH JJIMHBI 1 HAXOAUTH YIIIbI y TTOJTOOHBIX
¢uryp. IlpumeHsaTh CBOHCTBa TOMOOWS B MPAKTHUYECKHX 3aqadax. YMETh
IPUBOJUTH MIPUMEPHI TTOTIOOHBIX GUTYP B OKPY’KAIOIIIEM MHUPE.

[Tonp30BaThCA TEOpeMaMM O MPOU3BEIACHUU OTPE3KOB  XOpPH, O
IPOU3BENCHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCsl BEKTOPaMU, TOHUMATh UX T€OMETPUUECKUN U (PU3UUECKUN

CMBICJI, TPUMEHATh UX B PEUICHUU F'€OMETPUUECKUX U (PU3MUECKUX 3a7ad.
[IpuMeHsTh CKaIpHOE TPOU3BEACHUE BEKTOPOB JJIsl HAXOXKJEHUS IJTMH U YTJIOB.

[Tonb30BaThCs METOOM KOOPJAMHAT HA IUIOCKOCTH, HPUMEHSATH €ro B
pEeUIEHNH TeOMETPUUYECKUX U MPAKTUUECKUX 3a/1au.

10 knacc

Brnaners NOHSATUSIMU NPaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI yTU OKPY>KHOCTH U PaJIMaHHON MEpHI YIJia, YMETh BBIYUCISIThH IIOMIAdb
Kpyra u ero yacteid. [[puMeHsITh molydeHHbIE YMEHHS B IPAKTUUECKUX 3aJadax.
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Haxoaute ocu (MM LEHTPBI) CUMMETPUU (UTYpP, IPUMEHATH JABUKEHUS
IIJIOCKOCTH B IPOCTEUIIUX CIydasiX.

[IprMeHsATh MoTy4eHHbIE 3HAaHUS HA IPAKTUKE — CTPOUTh MaTEMAaTHYECKHUE
MOJAENU IS 3aJad pPEAJbHOM JKU3HM M MPOBOJUTH COOTBETCTBYIOIIHE
BBIUMCIEHUS C NPUMEHEHHEM MoJ00Husi M TPUTOHOMETPUYECKUX (YHKLIUN
(MONB3YSICh, T/I€ HEOOXOAUMO, KATbKYJISITOPOM).

[lonb3oBaThCs MpU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIOJb30BAThH
PU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MIPU PELLICHUH 3a/1a4.

[IpoBoauTh JIOTUYECKUE paccyxaeHus C UCIIOJIb30BaHUEM
reOMETPUUYECKUX TEOPEM.

[Tonb3oBaThCsl MpPU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM  MeAMaHbl, TNPOBEAEHHONM K THUIOTEHY3€ MPSIMOYTOJbHOTO
TPEYroJibHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Onpenensate MapajuieNbHOCTh MPSMBIX C IOMOILIBIO YIJIOB, KOTOpHIE
o0pa3yeT ¢ HUMH CEeKyIIas.

PemaTh 3a71aun Ha KieTyaTon Oymare.

[TpoBOAUTH BBIUMCICHUS U HAXOAUTHh YUCJIOBbIE U OyKBEHHbIC 3HAYCHUS
yIJI0B B TEOMETPUYECKHMX 3aJadyax C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB, CBONCTB YIJIOB, OOpa30BaHHBIX MpHU
NEpPEeCeUeHUN JBYX MapajuIeNbHbIX MNPAMBIX CeKylled. Pemarts mpakTudeckue
3a/1auv Ha HaXO0XKJICHUE YTJIOB.

Brnagete moHATHEM CpelHEH JIMHMM TPEYroJIbHUKA U Tpalenuw,
IPUMEHATH UX CBOMCTBA IIPU PEIICHUN F€OMETPUUYECKUX 3a1a4.

[IpuMeHATh  NOpU3HAKKM  [OJOOMS  TPEYrOJIBHUKOB B PELICHUU
reOMETPUYECKHUX 3a1au.

[Tonms3oBathest Teopemoit Iludaropa i pemieHUs TCOMETPHUYECKUX U
NPAKTUYECKUX 3a]ad.

Brnagete NOHATHSAMU CHHYCA, KOCHHyCa W TaHI€HCa OCTpPOro yria
PSIMOYTOJIBHOTO TpeyroJjibHUKa. 1101630BaThCs 3STUMM MOHATHAMM IS PELLICHHUS
NPAKTUYECKUX 3a7ad.

Bbruncnsate  (paznuuHbBIME - coco0aMM) IUIOUIaAb TPEYrojbHUKA U
IUIOIIAM  MHOTOYTOJNBHBIX  ¢uryp  (momb3ysicb, TIA€  HEO0OXOIUMO,
KaJbKyIATOpOM). [IpUMEHATH MOyYeHHbIE YMEHHUS B IPAKTUUYECKHUX 3a/1a4ax.

BrnageTe MOHATHUSAMH BIOMCAaHHOTO M LEHTPAJIBHOIO YIia, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX yIiax.

[Tonp30BaThCA dopmynamu IPUBEACHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXJIECTBOM JUUISl HAXOXIAEHUS COOTHOLIEHHH MEXIy
TPUTOHOMETPUYECKUMHU BEITMUYNHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUI HAaxXOXACHUS
Pa3IUYHBIX IEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJbHUKOBY), IPUMEHSTh
ux npu pelIeHNH r€OMETPUUECKUX 3aJay.

78



TeMaTUueckoe NJIaHMpoBaHMe y4ebHOoro Kypca

(IT0 TOJIAM OBYUYEHMUST)

7 kjaacc (He MeHee 68 1)

Ha3Banmue
pasjaesa (TeMbl)
Kypca (4uciao

OcHoBHOE CoaepKaHue

OcHoBHbBIE BHIbI JIeSITEJILHOCTH oﬁyqamumxm

BCJIIMYMH, BBIYHUCICHUC OTPE3KOB
n

YTJIOB.

[lepumerp u mnomans Guryp,
COCTaBIICHHBIX u3
MPSMOYTOJIbHUKOB

4acoB)
IIpocreiimmue [Ipocrenmme  reomerpuueckue [@OpMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHMUS.
OOBEKTHI: TOYKHM,  TIpsMBIE, P
aclo3HaBaTh H3YYEHHbIE I'€OMETpUUYECKHE (Uryphbl, ONpeAeasiTh X B3aUMHOE
TCOMETPUICCKHE | ivui B yruBl, MHOTOYTONBHHK, yi p" urypsi, onpex
pacroJIO’KEHHE, BBINOJHATL YepTEX [0 YCIOBUIO 3afaud (P HaJIUYUU
dburyps JIOMaHasl.
BO3MOYKHOCTH).
o CMexHble UM BEPTUKAJbHBIC
1 HX CBOMCTEA. yTITBI [IpoBoauTh MpoCTEHIINE MOCTPOCHHS] C MOMOUIBI0 LUPKYIS M JIMHEHKHU (IIpH
Wsmepenue HaJTUYHH BO3MOYKHOCTH).
PaboTta c MPOCTEUIIIUMH
FeOMETPHUECKHX | IepTE/KAMIL. M3mepsATh JIMHEHHBIE U YIVIOBBIE BEIWYHMHBI I'€OMETPUYECKHX W IPAKTUYECKUX
00BEKTOB.
BeJTUYUH N3mepenue JMHEUHBIX u
OnpenenasiTh «Ha I71a3» pa3Mepbl peajlbHbIX 00BEKTOB, MPOBOJAMTH IPYOYIO OLIEHK
YTJI0BBIX ’
(14 v) 1X Pa3MEpPOB.

Pematn 3aaa44 Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIMYWH YIJIOB.
Pemath 3a1aun Ha B3aMMHOE PacCoJIOKCHUE T'COMCTPHUUCCKUX CI)I/Ipr
BBIYHCIATh JIMHCHHEIC u

HpOBOIII/ITI) KHaCCI/I(I)I/IKaI_II/IIO Yriios, YIJIOBBIC

BCJIMYMHBI, IPOBOAUTH HCO6X0,Z[I/IMLIG JA0Ka3aTCJIbHBIC PACCYKACHU.

3HAKOMMTBCS € MCTOPHEH Pa3BUTUS T€OMETPUN
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TpeyrojbHuku

(22 9)

[TonsaTHE 0 paBHBIX
TPEYrOJIbHUKAX M IIEPBUYHBIC
[IPEICTaBICHUA O  pPaBHBIX

(koHrpysHTHBIX) ¢urypax. Tpu

[pU3HaKa paBeHCTBA
TPEYrOJIbHUKOB.

[Ipu3Haku paBeHCTBA
[IPSIMOYTOJIbHBIX

TPEYrOJIbHUKOB. CBoiicTBO
MeaHbl MPSIMOYTOJIBHOTO
TpPEYroJbHUKA.

PaBHOOEIpeHHbBIE "

PAaBHOCTOPOHHHE TPEYrOJIbHUKH.

[Ipu3Haku 51 CBOMCTBA
[paBHOOEPEHHOTO
TPEeYroJbHUKA.

[IpotuB  OoJsbmield  CTOPOHBI

TPEYroJbHUKA JIEKUT OOJIBLINI
yroJi. [IpocTelinue HepaBeHCTBA

B reoMmerpud. HepaBeHCTBO
TPEYrOJIbHUKA. HepasenctBo
IIOMAaHOI.

[IpsAMOYrOBHBINA TPEYTOJBHUK C
yriaom B 30°.

HepBLIe IOHATHA 0
JI0Ka3aTCIIbCTBAX B TCOMCTPUU

PacnozHaBaTh mapbl paBHBIX TPEYroJILHUKOB Ha TOTOBBIX uepTekax (C yKazaHUEM

[IPU3HAKOB).
BbiBoauTh crieacTBUsi  (PAaBEHCTB  COOTBETCTBYIOLIMX — 3JIEMEHTOB) M3  PAaBEHCTB
TPEYrOJIbHUKOB.

DopMyJIHPOBATH ONPEICICHHUS: OCTPOYTOJBHOTO, TYIOYrOJBHOTO, MPSIMOYTOJIBHOTO,
paBHOOEIPEHHOTO, PAaBHOCTOPOHHETO TPEYTrOJIBHUKOB; OMCCEKTPHCHI, BBICOTHI, MEIUAHBI
TPEYroJIbHUKA; CEPETMHHOTO TIEPIICHIUKYIIsIpa OTPE3Ka; IePUMETPa TPEyroJbHHUKA.

@dopMyIMpOBaTh CBONCTBA U MIPU3HAKU PaBHOOEIPEHHOIO TPEYroJIbHUKA.

Crtpouth uepTexu (MpU HAaIMYUKM BO3MOXHOCTH), pellaTh 3aJa4d C IOMOILBIO
HAXO0/IEHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsATH PU3HAKY PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB B 3a/1a4ax.
Hcnoab3oBaTh HUPPOBBIE PECYPCHI AJI HCCAEA0BAHUSA CBOWCTB U3y4yaeMbIX QUTYD.

3HAKOMUTBLCA C MCTOPUEN PA3BUTHS TEOMETPUHN
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Mapasienbubie  |[lapaiensHble  npsmble, ux ((POPMYJIHPOBATH MOHSITHE [TAPAIUICIBHBIX IIPSIMbIX, HAXOAUTH MPAKTHYCCKUC TIPUMEPBL.
npsiMble,  cymma [cBoicTBa, [laTelii  mocrynar .
M3yuaTh CBOWCTBA YIJIOB, OOpA30BaHHBIX IPH IMEPECCUYCHUU MMAPAUIETbHBIX MPSMBIX
YIJ10B Epkimma. Hakpect nexainue, 5
CEKYIIEH.
TPeyroibHUKA COOTBETCTBEHHBIE u
(14 v) OAHOCTOPOHHHE YUIBL [TpoBoauTh A0KA3aTEJNbCTBA NAPAICIBHOCTH JBYX IPSIMBIX C MOMOIIBIO YIJIOB,
(06pazoBannbie IPA|o6pa3oBaHHbIX NPU TIEPECEUEHNUH ITUX NPIMBIX TPETHEH HPSIMON. BBIYHMCIATH CyMMYy
[ICpECCaCHIN MapaJICIHbIX - |y ;10 TpeyrosibHUKA ¥ MHOTOYTOJIBHUKA.
MPSIMBIX CEKYIIEH ).
HaxoauTh 4uciIOBbie ¥ OYKBEHHBIE 3HAYEHHS YIJIOB B TEOMETPHUYECKHX 3ajlauax C
1IpusHaK TApAILIEIBLHOCTH ;o110 1530 BaHEEM TEOPEM O CyMME YTIIOB TPEYTOIGHUKA ¥ MHOTOYTOIbHHUKA.
NpSAMBIX ~ Yepe3  PaBEHCTBO
paCCTOSIHI/Iﬁ OT TOYeK 0I[HOI71 3H3KOMHTLCHCI/ICTOPPI€]71 Pa3sBUTHA TCOMETPUN
MPSIMOM 10 BTOPOU MPSIMOM.
CymMa yrioB TpeyroJibHUKA U
MHOTOYTOJIbHHUKA.
BHeIlHye yribl TpeyroibHuKa
OKpYKHOCTD 1 |(OKpY)XHOCTB, XOPIIBI i |(@opMyIHpPOBATh OMpe/eIeHHsI: OKPY)KHOCTH, XOpIbI, JMaMeTpa M KacaTelbHOH K
KpPYT. MaMeTpsl, 1704 CBOWCTBA. [OKPYKHOCTH.
KacarenbHas K  OKPYKHOCTH. .
I'eomeTpuyecKune M3yuaTh uX CBOWCTBA, MNPH3HAKH, CTPOMTH YCPTEK(MPU HAIUYMHA BO3MOKHOCTH).
OKpY>KHOCTb, BIIMCAHHAS B YIOJL. -
MOCTPOEHHSI CCJ1eI0BaTh, B TOM YKCIIC HCIOJIb3Ys HH(POBBIE PeCyPChl: OKPYKHOCTD, BIMCAHHYIO B
P [lonste o 'MT, npumeHenue B A ’ Vy unpp pecyp Py ’ o
OJI; IIEHTP OKPYKHOCTH, BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KACATEIbHBIX.
(14 ) 3a/1a4ax. buccexrpuca p [/HO HEHTP OXpYX ’ yros. p p
CCPCIMHHBIA  HCPUCHIUKYIAD [ cnoab3oBaTh mMeron I'MT s 10Ka3arelbCcTBa TEOPEM O IEPECEYEHUU OUCCEKTPUC
KaK — TCOMCTPUHUCCKUC  MCECTA o TpeyroibHMKa M CEPEJAMHHBIX MEPNEHIUKY/IIPOB K CTOPOHAM TPEYroJbHUKA C
TOYEK.

OKpYy»XHOCTb, OIIMCAHHAsl OKOJIO
Brimcannasgs B
TPEYTOJIbHUK OKPYKHOCTb.

TPEYTrOJIbHUKA.

nomoltnbio ' MT.

OBJ'[aIIEBaTb NMOHSITUAMM BIIMCAaHHOW M OIMCAaHHOM OKPY)KHOCTGIZ TPEYroJIbHUKA,
HAaX0AUTb HEHTPHI OTUX OKPY)I(HOCTGP'I.

PemiaTh OCHOBHBIE 3aJa4Yd Ha IOCTPOEHHUE. YyIjia, PaBHOTO JAHHOMY, CEPCAWHHOTO
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[Ipocreimme 3a7a4u Ha

NepHeHANKYIIApa JaHHOIO OTpe3Ka; NpsIMOM, MNPOXOJAIleld uepe3 MTaHHYI0 TOYKY U

[IOCTPOEHHE NEPHEHAUKYISIPHON HAaHHOW MHpPSIMOM; OMCCEKTPUCHI JAaHHOIO YIJa; TPEYroJbHHUKOB IIO
pa3IMYHBIM 3JIEMEHTAM.
3HAKOMHMTBCS C HCTOPHUEH Pa3BUTUS T€OMETPUU
IloBTOpEHUE, [loBTOpEHNE U 000011eHue [PemaTh 3a1auM Ha MOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3U MEX]Y Pa3IMYHBIMU YacTSIMHU
00001menue OCHOBHBIX ITOHATHIA U METOAOB  [Kypca
Kypca
3HAHUI
7 kacca
(4 )
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8 ki1acc (He MeHee 68 u)

Ha3Banue pa3gena
(TeMBbI) Kypca
(4uci10 4acoB)

OcHoBHOE CoaepiKaHue

OcHOBHbBIE BH/IbI 1€ATC/IBHOCTH oﬁyqammnxcﬂ

YeThbIpEXyroabHI-
KH

(12 g)

[Tapannenorpamm, ero npu3HaKu

1 cBoiicTBa. YacTHele ciydau

[apajuieorpaMMoB
(IpSAMOYTOJIbHUK, pomo,
KBajpaT), WX [pHU3HAKU U

cBoiicTBa. Tpanenus. PaBHoOoKas
U IIPAMOYIOJIbHAS TPAIlCIUH.

YV 1Boenmne MeIHaHbL.

[{eHTpanbHast CHMMETpUs

N300paxkaTth M HAXOAMTh Ha 4YEpTEXKaxX YETHIPEXYTrOJbHUKM pa3sHbIX BUJOB M HX
DJIEMEHTHI.

@opMy/IMPOBATH ONpeNe/IeHus : MapajuleJorpaMma, IpsAMOYroJIbHUKa, poM0Oa, KBaapara,
Tparneuny, paBHOOOKOH Tparenuy, NpsiMOyTroabHON Tparenuy.

I[OKZBI)IBaTb H HCIHOJb30BaTh IIPpU PpPEIICHUU CBOICTBA:

napasuiesiorpaMmma, npsIMoyrojbHUKa, poM0Oa, KBajpaTa, Tpanelui, paBHOOOKOH Tparenuu,

3a]a4 IIPU3HAKU U

IPSIMOYTOJIBHOW Tpamnenuu.
[IpuMeHATh MeTO/ yIBOCHHUS MEINAHbI TPEYTOJIbHUKA.
Hcnoab3oBaTh Lu(pPOBbIE PECYPChI I UCCIEI0BAHMSI CBOMCTB N3y4aeMbIX QUTyp.

3HAKOMUTBLCA C MCTOPUEN PA3BUTHS TEOMETPUHN

Teopema ®aseca
U TeopeMa 0
NMPONOPUUOHATbH
bIX oTpe3Kax,
MO00HBIE

TPEeYrojbHUKH

(15 g)

Teopema @aneca U Teopema o
[IPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHsst JMHUSA TPEYroOJbHUKA.
Tpanenus, e€ cpeaHsst TUHUSL.

[IponopiroHanbHbIE
[MOCTPOCHHE

OTpPE3KH,
4EeTBEPTOTO
[MPONOPLUUOHATBHOTO OTPE3Ka.

CpolicTBa  ILIeHTpa  MacCc B

TPEYrOJIbHUKE.

[IpoBOoAMTH MOCTPOEHUS] C MOMOLIBI0 LUPKYIS U JTUHEHKU C UCHOJIb30BAHUE TEOPEMBbI
Daseca TEOpPEMbl O  MPOMOPLHUOHAIBHBIX  OTpE3KaX, CTPOMTb  YETBEPTHIMA
MPOMOPLUUOHAIIBHBIN OTPE30K (IIPU HATUYUU BO3MOKHOCTH).

u

HpOBOIII/ITb A0Ka3aTeJIbCTBO TOI'0, 4YTO MEAHAHbI TPCYIr'OJIbHUKA IIEPECCKAIOTCA B O,I[HOI\/'I
TOYKEC, 1 HAXOJAUTDb CBA3b C LCHTPOM MACC, HAXOJAUTHb OTHOIICHUEC, B KOTOPOM MECIAMAHBI
JICIIATCA TOYKOH UX nepe CCUCHuUs.

Haxoauts 10J00HBIE  TPEYTOJIbHUKU
COOTBETCTBYIOIIUX MPU3HAKOB MOJO0US.

Ha T'OTOBBIX UcpTeiKax C YKa3aHuem

PemaTth 3aga4ym Ha HO)IO6HLIC TPEYTrOJIbHUKHU C TIOMOIIIBIO CaMOCTOATCIIBHOT'O ITOCTPOCHUA
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[TogoOHBIe TpeyronbHUKU. Tpu [uepTexkel (Mpu HaAIUYUKU BO3MOKHOCTH) M HAXOKJICHUS 110J00HBIX TPEYTOJIbHUKOB.

MpU3HaKa o100t

IIpoBoaUTH A0KA3aTEILCTBA C HCIOIB30BAHUEM ITPU3HAKOB MOI00US.
TPEyroJbHUKOB.  IIpakTuueckoe
[IPHMCHCHHC JlokaspIBaTh TpU NIPU3HAKA 110]100US TPEYTOJIbHUKOB.

IIprMeHATH MOJy4YEHHBIE 3HAHUS [IPU PELICHUN T€OMETPUYECKUX U IPAKTUYECKUX 33/1a4.

3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTUS TEOMETPUN

[Liomans.
Haxo:xnenue
nJIomaaen
TPEyYroJbHUKOB U
MHOT'0YT 0JIbHBIX
¢uryp. Ilnomanu
MoA00HBIX pUryp

(14 q)

[lonsitTne 06 oOweil Tteopun
TLTOTIA TH.

DopmyIibl JUIs IO AU
TPEYroJbHUKA,

rnapasenorpaMmma. OTHOIIEHUE
[JION[AJEH TPEYroJbHUKOB C
0OII[M OCHOBAHUEM HJIHA OOILIEH

BBLICOTOM.

Briuucienue IUIOIIAIE N
CJI0KHBIX ¢buryp yepes
pazOueHue Ha YacTM U
TOCTpOEHHE.

[lnomaau ¢uryp Ha KieT4atou
Oymare.

[lnomaan momoOHBIX  uUryp.
Brruncnenue TIoIIa e,

OByageBaTh NEePBUYHBIMU MNpeACTaBJIeHUsIMH 00 oOmieil Teopun miomand (Mepsl),
¢dopmysmpoBaTh CBOKCTBA IJIOLIA/IN, BBISICHATh MX HArJISIHBIA CMBICIL

BoiBoauTh (hOpMyIIBI IJIOIIAN TTapaieIorpaMMa, TpEeyroiabHUKa, Tpaneuu u3 GopMysbl
101U TIPSIMOYTOJIbHUKA (KBaapaTa).

BoiBoauTh (GOpMYIIbI TUIOIIAIM BBIMTYKJIOTO YETHIPEX YroJIbHUKA Yepe3 AUAroHaIu U Yroj
MEX /1y HUMHU.

Haxoauths 1uomanyn ¢uryp, n300pak€HHBIX Ha KIET4aTod Oymare, HMCHOJIb30BATh
pa30ueHne Ha 4YacTu U I0OCTpOeHHE (TIPU HATMYUHN BO3MOXKHOCTH).

P336I/IpaTb NnpuMepbl HCII0Jb30BaHUA BCIIOMOTaTeJIbHON mom@aan il pCUICHUA

FCOMETPHYCCKUX 3a7ad.
HaxoauTsp miomaam noao0HsIX Guryp.
BbIYHCASI T TUIONIA/IN PA3IHYHBIX MHOTOYTOJIBHBIX (DUTYD.

PemaTh 3a1a4m Ha IUIOMIATb C MPAKTUYCCKUM COACPIKAHUCM
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3anaun c MIPaKTUYECKUM
conepkanueM. Perienue 3anad ¢
[TOMOIIIBIO MeTo/1a

BCIIOMOTaTEIIFHOM IIJIOIIAIN

Teopema
ITudaropa
HayYaJia
TPUTOHOMETPUM

(10 g)

U

Teopema [Mudaropa, ed
JI0Ka3aTeIbCTBO M IPHUMEHCHHE.

O6parnas Teopema [udaropa.

Omnpenenenue
TPUTOHOMETPUUECKUX  (YHKIMH
0CTPOTO yria,
TPUTOHOMETPUYECKUE

COOTHOLICHUSA B MPAMOYI'OJIBHOM
TPEYrOJIbHUKE. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO.
CoOTHOIIEHUS MEKy CTOPOHAMHU
B MIPSIMOYTOJIBHBIX
TpPEyroJIbHUKAx ¢ yriaamu B 45° u

45°; 30° u 60°

Jloka3biBaTh TeopeMy [Tudaropa, nenosabpb30BaTh e€ B MPAKTUICCKUX BBIYACICHHSIX.

@®opMyIMpOBaTh  ONPEICIECHUS TPUTOHOMETPUUYECKHUX

¢byHKIMI  ocTporo

yria,
NMPOBEPATH UX KOPPEKTHOCTD.

BLIBOJII’ITI) TPUTOHOMCTPUUCCKHUE COOTHOIICHU S B IPSAMOYI'OJIbHOM TPEYT'OJIbHUKE.

Hcciie1oBaTh COOTHOIICHHUS MEKIY CTOPOHAMH B TMPSMOYIOJBHBIX TPEYrOJbHUKAX C
yriaamu B 45° u 45°; 30° u 60°.

HUcnosb30BaTh HOPMYIIBl IPUBEICHUS U OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO IS
HAXOXJIEHUS COOTHOIICHUH MEXJy TPUTOHOMETPUUECKUMU (GYHKIUSIMH Pa3IMYHBIX
OCTPBIX YIJIOB.

[IpuMeHSAITH [OJTy4eHHbIE 3HAHUS U YMEHUS TPU PEUICHUH MPAKTUYECKUX 3a/1au.

3HAKOMUTBLCA C HCTOPUEN PAa3BUTHUS TEOMETPUH
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Y1ibl
OKPYKHOCTH.
Brnucanubie

1 OIMIUCAHHBbIC

JECTbIPEXYIOJILHU-
KH.

KacarTeabHbIe

K OKPY’KHOCTH.

Broucanusie n HCHTPAJIbHBIC
YTJIBI,

YIOJI MEXKJy KacaTellbHOM U
XOPJIOH.

VTIBI MCKIAY XopaamMu n
CEKYIIMU.

Brmcannsie n OIIMCaHHBbIC

YETBIPEXYTOJIBHUKHU, UX IPU3HAKU
1 cBoicTBa. [IpuMmeHneHue s3tHx

@DopMyIHpPOBaTh OCHOBHBIE ONPE/EIICHUS, CBSI3aHHBIE C YrjJaMu B Kpyre (BIMCAHHbIN
YroJl, LEHTPaIbHbBIN Yrod).

HaxoauTth BrMCaHHBIE YIJIbl, ONMPAIOLIUECS HA OJHY AYTY, BBIYHCJIATH YIJIbl C IOMOLIBIO
TEOPEMbl O BIIMCAHHBIX yIJlaX, TEOPEMbl O BIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O
LICHTPAJIbHOM YTJIE.

HccnenoBarb, B TOM 4YHCIE C [OMOLIBIO LU(DPOBBIX PECYPCOB, BIIMCAHHBIE U

OIIMCAaHHBIE YETBIPEXYIOJIbHUKHY, BBIBOAMTH X CBOMCTBA U IPU3HAKH.

Hcnonb30BaTh 3TH CBOMCTBA U MPU3HAKY [IPH PEIICHUH 3a7a4

Kacanue CBOUCTB
OKpYy#kHOCTEH [IpU pELICHUA TE€OMETPUYECKUX
(13 u) 3a/1a4.
B3anmHoe pacmnoJioxkeHHne AByX
OKPY>KHOCTEH. Kacanue
OKpPYKHOCTEH
IloBTOpEHUE, [loBTOpEHNE OCHOBHBIX MOHATHN [PemiaTh 3aga4M Ha MOBTOPEHHE, WUIFOCTPUPYIOLIME CBA3U MEXKAY Pa3IMYHBIMU YaCTIMU

00001IIeH e 3HAHMT

(4 1)

151
METOJIOB KypcoB 7/ M 8 KJIaccos,

0000111eH1Ee 3HAHUNA

Kypca
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9 ky1acc (He MeHee 68 u)

HasBanmue
pa3neJia (TeMbl)

Kypca (41 cjio

OcHoBHOE CoacpiKaHuE

OcHoBHbBIE BHIBI 1eSITEJILHOCTH oﬁyqamumxcﬂ

TaHTeHc yriaoB otT O

MPHUBCACHUA.

4acoB)
Tpuronomerpusi. |[lonstue  cuHyca, KocuHyca,@OpMy/JIHpPOBAaTh OMNpedeJeHUs]  TPUTOHOMETPUUYECKUX (DYHKIUI TYNbIX U MPSMBIX
TaHI€HCAa OCTPOTrO Yria, (pOpMyJIbIyTIoB.
Cunyc, KOCHHYC,

Haxoauth CHUHYC, KOCHMHYC, TAHI'CHC YT'JIOB TPCYTrOJIbHUKA 110 Ta6J'II/IIIaM H 4€pe3

OTIHCAHHOM OKPY>KHOCTH).

Dopmyna IJIOIIA N
TpPEeYroJbHUKa yepe3 IBE
CTOPOHBI M YIrOJl MEXIy HHUMHU.
Dopmyna IJIOIA N
YETBIPEXYTOJIbHUKA Yepe3  €ro

JUaroHalii U yroJj MCKa1y HUMU.

mo 180 rpaaycoB.Omnpenenenue COOTHOIIIEHUS] CTOPOH B TPEYT OJIHHUKE.

DopMy.JibI TPUTOHOMETPUIECKUX }

- Hcnoab30BaTh (GOpMYIBl MPUBENSHUS TSI BBIYUCICHUS TPUTOHOMETPHUYECKUX (YHKIIUH
¢bynknuit yrmoB ot 0° go 180°. [rymbIX yriios.

(16 v)

Pemenne Haxoxnenne [UMH CTOpPOH | [BBIBOAUTHL TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C PaJilyCOM OIIMCAaHHOM OKPYKHOCTH).

TPeYroJIbHUKOB.  [BEJIMYUH YIJIOB TPEYTOJIbHUKOB.

Teopems1 HaxoauTh cHHYC, KOCHHYC, TAHI'€HC YIJIOB TPEYroJbHUKA U CTOPOHBI TPEYTrOJIbHUKA Yepe3
KocuHyc u cHHYC IpsIMOTO H UTOHOMETPUYECKHUE KIIUH YTJIOB.

KOCHHYCOB 0| Y ye np P p (ymicumi yr

CHHYCOB TYIOTO yria. Teopema P .

. , elIaTh TPEYroJbHHUK, UCIIOJB3YS ONpPEIEICHUS] TPUTOHOMETPUICCKUAX KU OCTPOTro
KOCHHYCOB(00001IEHHA) pey ' y pel p p byHKu p
J7a, TEOPEMY CHHYCOB ¥ KOCHHYCOB.
(14 g) TeopeMa CHUHYCOB (C pajnycom yria, TCopeMy CHHYy Y

Pematn HEeCTAHAAPTHBIC IIPAKTUYCCKUE 3aaa4l, CBOOAIIMECA K HAXOXKIACHUIO Pa3JIMYHbIX
PJICMCHTOB TPCYT'OJIbHHUKA
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[IpakTHueckoe IIPUMEHCHUE
JT0OKa3aHHBIX TEOPEM
Ipeoopa3zoBanmue [[lonsiTne o  npeoOpasoBaHnOcBaMBaTh MOHATHE NPEOOpPA3OBaHMS MOIOOMSL.
noaoousi. 10100 .
HccnenoBarh OTHOLIEHHE JIMHEHHBIX 3JE€MEHTOB (QUTYp MHpU MpeoOpa3oBaHUM IMOJ00US.
(8u) COOTBETCTBEHHBIE aneMmeHThlHaxoauTh npuMepsl Noa00us B OKpYyXKarouiei 1eHCTBUTEIbHOCTH.
Mo 00HBIX PHUTY.
PemiaTe reomeTpudeckue 3aJadd M 3aa4d U3 PEAJbHON KU3HU C MCIOJIb30BaHHEM
[IPU3HAKOB MOJOOHBIX TPEYrOJIbHUKOB.
MeTpuyeckue Teopema 0 IIPOU3BEICHUN [BBIBOAUTL METPUUYECKHE COOTHOLICHHUS MEKIY OTPE3KaMU XOPJ, CEKYIIUX M KacaTEJIbHBIX
COOTHOLIIEHUsSI B [OTPE3KOB  XOpJ, TEOpeMa O |C UCHOJIb30BAHUEM BIIMCAHHBIX YIJIOB M NOJOOHBIX TPEYTrOJIBbHUKOB.
OKPY:KHOCTH. [IPOU3BEACHUN OTPE3KOB .
Hcnonb30BaTh TEOPEMBI O IIPOM3BEIECHUU OTPE3KOB CEKYHIUX, O KBaJpaTe KacaTeIbHON
CEKyIUX, Teopema O KBajpare .
(8 u) . IIPY PELICHUN 3a]a4, IOCTPOCHUH YEPTEIKEN Ha MPAKTUYECKUX 3aHATHAX
kacarenbHOW. IIpumeneHne B
PELIEHNH T€OMETPUYECKUX 33129
BekTopsi (12 1) Onpenenenne BEKTOPOB, |CI0JIB30BaTh BEKTOPBI KAaK HAIPABJIECHHBIE OTPE3KHU, MCCJIEJ0BATH I'€OMETPUUECKUN

CJIOKCHUC U PAa3HOCTb BCKTOPOB,
YMHOKCHHUE BCKTOpPA HAa YUCJIO.

DuU3N4EeCKUN U TE€OMETPUUECKUI
CMBICJI BEKTOPOB.

(mepemenieHue) u pu3nIECKuii (CUIa) CMBICIBI BEKTOPOB.

3HaTh onpeneJeHuss CyMMbBlI W pPa3sHOCTH BEKTOPOB, YMHOXCHHSA BCEKTOpa Ha 4YHCIIO,
HCCJICA0BATHh I‘GOMeTpI/I‘ICCKI/Iﬁ u (I)I/I3I/I‘leCKHI>'I CMBICJIBI OTHUX onepaunﬁ.

Pemarnb TCOMETPUUCCKUC 3a/lavU C UCIIOJIb30BAHUCM BCKTOPOB.

Paznoxenue BCKTOpa 10O JIBYM

88




HCKOJIJIMHCAPHBIM BCKTOpaM.

KoopanHatsl BEKTOpa.

CkansipHoe IIPOU3BEICHUE
BCKTOPOB, €ro MNMPHUMCHCHUC IJIA

HaXOXIACHUA JJIMH U YIJIOB.

Pemenrie 3a1a4 ¢ IOMOIIBIO

BEKTOPOB.

s
pelIeHusT 3aJa4 KUHEMATHUKH |
Merton

[IpuMeHEHHE  BEKTOPOB

MEXaHUKH. KOOPJAHMHAT
[P PEIICHUH TE€OMETPUUYECKUX
3a/1a4.

Hcnonp3oBanue MeToa
KOOpAMHAT B

3a1adax

IMPAKTUICCKUX

PackyiaabiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

Hcnonb30BaTh CKaJIIpHOE IPOU3BEIEHUE BEKTOPOB, BBIBOAUTH €TI0 OCHOBHBIE CBOMCTBA.
BopruncasiTe cyMMy, pa3HOCTh M CKaJIIPHOE MPOU3BEEHUE BEKTOPOB B KOOPAMHATAX.
I[IpuMeHsTH CKaJIIPHOE IPOU3BEICHUE JUIsl HAXOKACHUS JUIMH U YIJIOB.

Hcnonb30BaTh CBOKCTBA YIJIOBOTO KOA(PPUIIMEHTA MPSIMON IIPU PELLIEHUU 3a4ay, JUIs
OIPENEIICHUS PACIIOIOKEHUS MPSIMOIA.

IIpyuMeHATh KOOPAVHATHI P PEIIEHUHA T€OMETPUUECKUX U IMPAKTUYECKUX 3a4ad, JUIs
[OCTPOEHUS MaTEMATHUYECKUX MOJIENIEN peallbHBIX 3a1a4 («METO/l KOOPAUHATY).

[loab30BaTHLCS TSI TOCTPOCHUS M UCCIIEAOBAHUHN ITU(MPOBBIMH PECYPCAMH.

3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTUS T€OMETPUN

IloBTOpEHUE,
00001IEHHE,
cUCTeMaTH3al U

3HAHMIT

(10 g)

[ToBTOpEHNE OCHOBHBIX MOHITHI

u  MeTtomoB  KypcoB  7/—10
KJIaCCOB, 0000111eH1E u
cCUCTeMaTH3aIHs 3HAHMH.
[Ipocreiimrie  reoMeTpUYECKUE
¢urypsl U4 HUX  CBOMCTBa.
3mepenue r€OMETPHYECKUX
BEITUYHH.

TpeyroJbHUKH.
[TapatenbHbIE 151

MEepIIeHANKYIISPHbIE MTPSIMBIE.

OnepupoBatb mNOHATHAMHU:  urypa, npsiMasi, yroj, MHOTOYIOJIbHUK,

PaBHOOEIPEHHBIH U PABHOCTOPOHHHUM TPEYrOJbHUKH, MPSIMOYTOJbHBIA TPEYroJbHUK,

TOYKa,

Me/IMaHa, OMCCEKTPUCa U BBICOTA TPEYroJbHHKA, apallIesorpaMM, poMO, MPSIMOYTOJIbHHUK,
Tpanenus, paBeHCTBO W momobme  duryp,
TPEYroJIbHUKOB; MAPaJLICIIbHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX, YOI MEXKIY MPSIMBIMH,

KBaJIpar, OKPYXHOCTb, KacCaTcJibHasd,
CUMMCTPHA OTHOCHUTCIIbHO TOYKH U HpHMOﬁ; AJINHA, paCcCTOAHUEC, BCIIMUMHA YI'JIa, IJIOIAaAb,

epUMeTp.

Hcnoabn3oBaTh (l)OpMy.]IbI: nepuMeTpa U miiomaand MHOTOYroJIbHUKOB, AJIMHBI OKPYKHOCTU
1 IJI0Ia AU Kpyra, 00BéMa MMPAMOYTOJIBHOI'O IapaJluICJICIIUIICaa.

OHepI/IpOBaTb MOHATUAMM: IIPAMOYTOJIbHAasA CUCTEMA KOOpAWHAT, BEKTOP; MCII0JIb30BaATh
OTU TIOHATUSA Ui ONPCACTABJICHUA JAHHBIX W PCIICHHUA 3a4a4, B TOM YHCIIC M3 JPYIrUX
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OKpy»XHOCTb u KpYT. |[y4eOHBIX MIPEIMETOB.
['eoMeTrprueckue  MOCTPOCHHS. . .
Pemats 3a7a4M Ha NMOBTOPEHUE OCHOBHBIX INMOHSATHM, WUIFOCTPALMIO CBSI3EH MEXKIY
YTruIbl B OKPYKHOCTH.
pa3IMYHBIMU YaCTAMU Kypca.
Brniucanneie u ONMCAaHHBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB.
[Ipsimas 51 OKPYXHOCTb.
quI)IpéXerJ]I)HI/IKI/L Brucagasie PernaTh 3aga4u U3 IOBCEJHEBHOU KU3HU

)4l OIIMCAaHHBbIC

Bblﬁl/lpaTl) METOA MJIA pCHICHUSA 3a]a4u.

YETBIPEXYTOJIbHUKH.

Teopema Iludaropa u Hauvana
TPUTOHOMETPUH. Pemrenne
00LIUX TPEYrOJIbHUKOB.

HpaBI/IJ'IBHI)Ie MHOT'OYI'OJIbHHUKH.
[IpeobpazoBanus TIJIOCKOCTH.

JIBroKeHUS. TTomoOGue.
CummeTpusi.

[Imomane. Brraucnenue
mromaneii. Ilnomaan moxoOHBIX
¢duryp.

Z[eKapTOBBI KOOPpAWHATBI Ha
IIJJOCKOCTH.

BCKTOpLI Ha IIJI0CKOCTHU

2 3,Z[eCL MMPpEACTABJICHBI 3JICMCHTBI COACPIKAHUSA KypCad, M3YHABHIUCCI B 5—8 Kkjaccax u Tpe6ylonme IIOBTOPCHUA, 0606H_IGHI/I$I H CHUCTEMATHU3allMH.
O6pamaTbc;1 K 3TOMY MaTceprally MOKHO B BU/JI€C dKIICHTA Ha 3aBCPIIAOIICM 3TAllC U3YYCHUA KypCa 9 kjacca uian pacnpeaciisiTh 1Mo COOTBET CTBYHOIIIUM
TEMATHYCCKUM pasaciiaMm, HU3y4aCMbIM B TCUCHUC yqe6H0r0 roaa.
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10 kJacc (He MeHee 68 4)

HasBanmue
pa3neJia (TeMbl)

Kypca (4ucjio
4acoB)

OcHoBHOE€ CoacpiKaHuE

OcHoBHbBIE BHIBI 1eSITEJILHOCTH oﬁyqamumxcﬂ

JlexapTOBbI
KOOPIAMHATBI
IJIOCKOCTH

Ha

(16 g)

I[CKapTOBI)I KOOpAUHATBI TOYCK
Ha ITJIOCKOCTH.

YrnoBoit

yria
u

YpaBHEHHE TPSIMOM.
K03 (HULIHEHT,
HaKJIOHa,

TaHI'€HC
napajuieabHble
[EPIEHIUKYISIPHBIE TIPSIMBIE.

YpaBHEHHE OKPYXHOCTH.
HaxoxaeHne KOOpOMHAT TOYeK
MepeceueHs]  OKPY)KHOCTH

MPSMOIA.

)51

MeTo1 KOOpMHAT MPU  PEIICHUN
reOMEeTPUUECKUX 3aa4.

Hcnons3oBanne METOoJa

KOOpAUHAT IMPAKTUYCCKUX

3aJadax

B

OcBauBaTh MOHATHE HpﬂMOyTOJII:HOﬁ CUCTCMbI KOOPpAWHAT, ACKAPTOBBIX KOOPAMHAT
TOYKU.

BbIBOAMTHL ypaBHEHUE NPSIMOM U OKPYKHOCTH. BbIAeasiTh MOJHBIN KBagpar Uit
HAaXOKJICHUS LIEHTpa U painyca OKPYKHOCTH I10 €€ yPaBHEHHIO.

PemiaTh 3a7auM Ha HAXOXICHUE TOYEK MEPECEUCHUS TMPSAMBIX M OKPYKHOCTEH C
MOMOTIIHIO0 METO1a KOOPAMHAT.

Hcnonb3oBaTh CBOMCTBA yrioBoro kodgguiueHTa npsSaMoil MpH pemeHuu 3aiad, s
OTpeIeIeHUs PACIIOJI0KEHUS IIPSIMOH.

[IpuMeHATH KOOPAMHATHI MPHU PEUICHUH T'€OMETPUUYECKHX M MPAKTHUYECKUX 3ajad, AJs
MOCTPOCHUS MAaTEMATHUYECKUX MOJIEIeH peallbHbIX 3a7a4 («METOI KOOPAMHATY).

[Mosb30BaThLCS 7151 IOCTPOCHUS U HCCIIEA0BaHUN [IU(PPOBBIMU PECYpPCAMH.

3HAKOMUTBLCA C MCTOPUEN PAa3BUTHS TEOMETPUH

IIpaBuJbHBbIC
MHOI'0YTI' 0JIbHUKH.

JlJIMHA OKPYKHOCTH

HpaBI/IJ'ILHHC MHOI'OYT'OJIbHHUKH,

BBIYHCJICHHUC nux JJICMCHTOB.
Uucao m w giuHa OKPYKHOCTH.

JlTuHa TyT¥ OKPYXHOCTH.

q)OpMyJII/II)OBaTI) OIIPEACIICHUEC ITPABUJIILHBIX MHOTI'OYT'OJIbHUKOB, HAXOAUTD UX 3JICMCHTHI.

Iloab30BaThCS IOHATHEM JIUHEI OKPY’XHOCTH, BBEJIEHHBIM C ITOMOILBIO IIpaBUJIbHBIX
MHOTOYTI'OJIbHUKOB, ONIPeaeJAaAThb YUCJIO 7T, JJIMHY AYTHU 1 paJuaHHYIO MEPY YyrJia.

IIpoBoauTH NEepexo] OT PaJMaHHON MepbI yIila K IpadyCHON 1 HA000POT.
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U IJ10IIalb Kpyra.

Panuannas mepa yrna.

OmnpeaensiTs 1I0Ab Kpyra.

Bobrunciienue [Inomanp kpyra u ero 35ieMeHTOB BbIBOAMTH popMyiabl (B rpagyCHON U paJMaHHON Mepe) JUIs JJIMH AYT, TUIoHaaeH
oA en CEKTOPOB U CETMEHTOB.
(cexTopa u CErMeHTa).
(16 1) Breraucnenune minomaneit  uryp,BerancasTh miomany Guryp, BKIOYAIONINX 3JIEMEHTHl OKPYKHOCTH (Kpyra).
BKJIFOYAIOIIUX JIEMEHTBI Kpyra
HaxoauTe mioniaay B 3a7a4ax peajbHON KU3HU
J{BHKeHH S [TonsaTHe 0 nBukeHnH ([Paz0upath NpUMeEpbl, WUIIOCTPUPYIOIIUME TOHATUS JBMXKEHHS, LEHTPOB M ocei
MJI0CKOCTH [1JIOCKOCTH. [TapamienpHbI [CHMMETPHH.
[IEPEHOC, MIOBOPOT U CUMMETPHUSL. .
(10 v) OcH B IHTPH CHMMETDHEL DopMyJIMPOBATh OINpPEACIICHHs] MApaUIEIbHOIO IEPEeHOCa, II0BOPOTA M OCEBOM
cuMMeTpud. BBIBOAUTH MX CBOMCTBA, HAXOAUTH HEIOABUKHBIE TOUKH.
[IpocTeiime  npUMEHEHUs B . .
peIIeHT 3571a1 HaxoauTh LEHTPHI U OCH CUMMETPHM TpocTeiiux ¢uryp.
[IpuMeHATH napayyIeNbHbIA IEPEHOC U CUMMETPHIO ITPU PEIICHUHA N€OMETPUYECKUX 3a7a4
(pa3bupath MpUMEpHI).
Hcnosb30BaTh Ui IOCTPOCHUS U UCCIIEA0BAaHUM LU(POBBIE PECYPCHI
IloBTOpEHUE, [loBTOpEHHE OCHOBHBIX NMOHATUH |(OnmepupoBaTh MNOHATHSAMH: (urypa, TodKa, MpsMas, Yrojl, MHOIOYTOJIbHUK,
00001IeHME, u  MeronoB  KypcoB  /—10 |paBHOOeApEeHHBII M pPaBHOCTOPOHHUH TPEYroJbHUKH, INPSAMOYTOJbHBIA TpPEYroJbHHUK,
CHCTEeMATH3alMs  [KJIACCOB, 00o01ieHne U MeauaHa, OMCCEKTpHCa U BbICOTA TPEYroJbHUKA, TapajljIesiorpaMM, poMO, IPSMOYTOJIbHUK,
3HAHUIT® CUCTEMAaTH3aLMs 3HaHWM. [KBajpaT, Tpamelus; OKPYXHOCTb, KacaTelbHasi; paBeHCTBO U mojaobue ¢uryp,
[Ipocreiine  reOMETPUYECKUE [TPEYrOJIBHUKOB; NApajuIeIbHOCTh M INEPHEHIUKYIAPHOCTh MPSIMBIX, YroJl — MEXKIY
(26 1) ¢urypel ©M  UX  CBOMCTBa. [NPAMBIMH, CUMMETPHUS OTHOCHUTEIBHO TOUKHM M NPSMOMN; JUIMHA, PACCTOSHUE, BEJINYMHA
3mepenue TFEOMETPUUYECKUX [yIJIa, TUIOIIA/b, [IEPUMETP.
BEJINYMH.
HUcnonb3oBars (opmyJbl: IepuMeTpa U IUIOIIAJM  MHOTOYIOJBHUKOB, JJIMHBI
TpeyronbHUKH. OKPY>KHOCTH U IUIOIIAIN Kpyra, 00bEMa NpSMOYTOJILHOTO Mapajulesenumnesa.
[lapamnensHble u [OnepupoBaTh NOHATHAMM: [IPSIMOYTOJIbHAS CUCTEMA KOOPANHAT, BEKTOP; HCIOJIb30BATH

OTU TIOHATHA JId NPCACTABJIICHUA JAHHBIX W PCHICHUSA 3alad, B TOM YUCIC N3 APYTHUX
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[IEPIECHIUKYIISIPHBIE IIPSIMBIE. y4eOHBIX TpeaAMeTOB. PelaTh 3a1aun Ha NIOBTOPEHUE OCHOBHBIX MOHITUH, HIUTIOCTPAIIUIO

CBA3EM MEX Iy pa3Iu4HbIMU YacTAMU Kypca. BelOMpaTh MeToa A1 pelieHus 3a1a4u.
OKpyXHOCTb u KpYT.

['eomeTpuueckre  mnoctpoeHus. [Pemiarb 3a7a4u U3 OBCEIHEBHOU KU3HMU.
YTubl B OKPYKHOCTH.
Broucanusie n OIMCaHHBIC
OKPY>KHOCTH MHOTOYT'OJIbHUKOB.

[Ipsimas u OKPYXHOCTb.
UeTblpéxyrosibHUKU. Brincanusie
148 ONMCaHHbIE
YETBIPEXYTOJIbHUKH.

Teopema Iludaropa u Hauana
TPUTOHOMETPUH. Pemrenne
00LIUX TPEYTrOJIbHUKOB.

[IpaBunbHBIE ~ MHOTOYTOJIBHUKH,

[IpeoOpazoBanus IIJIOCKOCTH,
JIBYOKCHUS. ITomoGwue.
CummeTpusl.

[Imomane. Briuucnenune
momaneii. [lmomaan noxoOHBIX
duryp.

[[CKapTOBLI KOOPAWHATBI Ha
IIJJOCKOCTH.

BCKTOpLI Ha IIJIOCKOCTH

2 3,[[60]5 MPpEACTAaBJICHBI 3JICMCHTBI COACPI)KAHUA KypCa, U3ydYaBIINCCA B 5—10 kmaccax u Tpe6y}omne MOBTOPCHHUA, 0606IJ_ICHI/I$I n CUCTEMAaTHU3allvu.
O6pau1aTI>c;1 K 3TOMY Marcepuajlly MOXHO B BHJAC AKICHTA Ha 3aBCPHIANOMICM 3Tall€ U3YUYCHUS KypcCa 10 kmacca wim pacnpeaciiaTh I10
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COOTBETCTBYIOLIUM TEMAaTUYECKUM pa3JieiaM, H3y4aeMbIM B TEUCHHE y4eOHOTO To/Ia.

[Ipu pazpabotke paboueil mporpaMmbl B TEMAaTUYECKOM TUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOKHOCTHU HMCMOJIb30BAHUS
ANEKTPOHHBIX (IU(POBHIX) 00pa30BaTENbHBIX PECYPCOB, SIBISIONIMXCS Y4€OHO-METOJUYECKUMHU MaTepuaiamMu (MyJIbTUMEIUNHbBIC
MIPOTPaMMBbl, JICKTPOHHbIE YUYCOHUKHU U 3aJaYHUKU, DJIEKTPOHHbIE OMOIMOTEKH, BUPTyaIbHbIE J1a00OpPATOPUH, UTPOBBIC MPOrPAMMEI,
KOJUICKIIMM LHUQPPOBBIX 00pa30BaTEIbHBIX PECYpPCOB), UCIOIB3YEeMbIMH JJIsi OOydeHuss U BocnuTaHus oOyuaromuxcs ¢ HOJIA,
MPECTaBICHHBIMU B AJIEKTPOHHOM (LIMGPOBOM) BUJE U peau3yromuMu auaaktuueckue Bosmoxknoctu UKT, conepikanue KOoTOphix
COOTBETCTBYET 3aKOHOJIaTEIIbCTBY 00 o0pa3oBaHUMU.
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POEAEPAJIBHASA PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA

«BEPOATHOCTDb U CTATUCTHKAN».
8—10 KJTACCBI

Henn nzyyenus: yueOHOro Kypca

B coBpemeHHOM 1T POBOM MHpE BEPOSTHOCTh M CTATHCTHKA MPHOOPETAIOT
BCE OOJIBITYIO0 3HAYUMOCTh, KaK ¢ TOYKH 3PCHHS MPAKTHYCCKUX MPUIOKEHUHN, TaK
U UX pOoJH B 00pa3oBaHUM, HEOOXOAMMOM KaXJI0My 4esnoBeky. Bo3pacraer uucio
npodeccuii, Mpu OBJIAJICHUH KOTOPBIMHU TpeOyeTcs Xxopoias 6a30Bas MOJTrOTOBKA
B 00JacTd BEPOATHOCTH U CTATUCTUKH, Takas TOATOTOBKAa BakKHA A
IpOJOJIKEHUST 00pa30BaHus U JUIsl YCIIEUTHOM NMpodecCuOHaNbHON Kapbephl.

Kaxxaplii 4enoBeK MOCTOSIHHO MPUHUMAET PEIICHHs] Ha OCHOBE MMEIOIINXCS
y HEro MJaHHbIX. A 11 OOOCHOBAaHHOTO TIPUHATHUS PEIICHUS B  YCJIOBHSX
HeloCcTaTka WM H30bITKAa WH(GOpPMAalWd HEOOXOIWMO, B TOM YHCJIE XOPOIIO
chOopMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIJICHHE.

NMeHnHO mO3TOMY OCTpO BCTajlla HEOOXOAMMOCTh CGHOPMHUPOBATH Y
oOy4aromuxcs GyHKIMOHAIBHYIO TPAMOTHOCTD, BKIIOYAIOIYIO B c€0sl B KAUeCTBE
HEOTHEMJIEMON  COCTaBIISAIONICH YMEHHE  BOCIPUHUMATh W  KPUTHUYCCKHU
aHAJIM3UPOBATh HHPOPMAIINIO, TIPECTABICHHYIO B Pa3IMYHBIX opMax, MOHUMATh
BEPOSITHOCTHBIM XapaKTep MHOTHUX pEabHBIX IMPOLECCOB U 3aBUCUMOCTEH,
POU3BOJIUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMHU
OpUHIMIIAMH cOOpa, aHaiW3a M MPEACTABICHUS JAHHBIX U3 Pa3jIMYHbIX cdep
KU3HA OOIEeCTBA M TrocyJapcTBa MPUOOIIAeT OOydarolUXcsi K OOIIEeCTBEHHBIM
uHTepecaMm. M3ydeHue OCHOB KOMOMHATOPUKU DPA3BUBAET HABBIKM OpraHU3AIINH
nepebopa U Mmojacuéra 4uciia BApUAHTOB, B TOM YHWCIE, B NMPUKIAJAHBIX 3a7adax.
3HaKOMCTBO C OCHOBaMHU TeOpuU TpadoB co3maéT MareMaTudecKuid (QyHIaMEHT
i (OPMUPOBAHUS KOMIIETCHIIMA B 00JlacTH MHGOPMATUKH U HUPPOBBIX
TexHojoruid. [lomumMo »9TOro, mpu U3YYEHUH CTATUCTHUKH W BEPOSITHOCTU
o0OoramarpTcss TPEICTABICHUS YYalluXCcd O COBPEMEHHOM KapTUHE MHpa H
METOJIax €ro HcCIeAOBaHMs, (OopMUpYeTCS MOHUMAHUE POJIM CTATUCTHUKHU Kak
UCTOYHWKA COIMAIbHO 3HAYMMOW WHGOpPMAIMU U 3aKJIAJbIBAIOTCI OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBercTBUM C AaHHBIMU MENSIMH B CTPYKTYype MPOTPAMMBbI y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHKA» OCHOBHOW IIKOJIBI BBIJCJICHBI CIICTYIOIIHNE
cozepkatenbHO-MeToinueckue tuaun: «lIpencrapnenue MaHHbIX U OMHUCcaTeIbHAS
CTaTHCTHKa»; «BeposTHOCTEY; «DOMeMeHThl KOMOWHATOpHWKW»; «BBenenue B
TEOpHIo TpadoBy.

Conepxxanne 1nmHun  «lIpeactaBineHwe JaHHBIX ©W  ONKCATENbHAsS
CTaTHCTHKA» CIYXXUT OCHOBOW [t (OPMUPOBAaHHS HABHIKOB pabOTHI C
uHOpMaIeil: OT YTCHUS W HHTEpIpeTaruu WHPOPMAINH, MPEACTABICHHONW B
TabiMiax, Ha auarpaMmax W rpadukax g0 cOopa, TPEACTaBICHUS W aHAIN3a
JAHHBIX C WCIOJB30BAHMEM CTATUCTUYCCKUX XAPAKTEPUCTHK CPEIHUX U
paccewBanusa. Pabotas ¢ [OaHHBIMH, OOydYaromIuecss yd4aTcsi CUWTHIBATH W
WHTEPNPETUPOBATh JIaHHBIC, BBIJABUTATh, APTYMEHTHUPOBATh W KPUTHKOBATH
MPOCTEUINTNE THIOTE3bl, PA3MBIIUIATE HAJ  (AaKTOpamH, BBI3BIBAIOIIUMU
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U3MEHYMBOCTb, U OLICHUBAThb HX BIMSIHUE HA PACCMATPUBAEMBIC BEIUYMHBI U
IIPOLIECCHI.

NHTYyuTHBHOE NpPEACTABICHUE O CIYYaWHOM U3MEHYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLMN CTAaHOBUTCSA MOTUBHUPYIOLIEW OCHOBOM A
U3y4eHUsI TEOPUU BEPOSATHOCTEU. bosbioe 3HaYeHue 31€Ch UMEIOT IPAKTUYECKUE
3a7JaHUsl, B YACTHOCTH OIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJEIISIMU.

[loHsiTHE BEPOSTHOCTH BBOJUTCSA KakK Mepa MpaBAONoOAoOus CIy4ailHOro
coObrtus. [lpu wm3yueHuum Kypca oOydaromuecss 3HAKOMSTCA C MPOCTEUIIMMHU
METOJAMHU  BBIYHCIICHUS BEPOSTHOCTEM B  CIyYalHBIX DJKCIEPUMEHTax C
PABHOBO3MOXHBIMH DJIEMEHTAPHBIMU HMCXOJAaMHU, BEPOSITHOCTHBIMU 3aKOHAMH,
NO3BOJIIIONIMMHU CTaBUTh M pemaTh Oosee cloXHbIE 3anadd. B kypc Bxoasr
HayaJbHbIC IIPEJACTABICHUS O CIy4YalHBIX BEIWYMHAX W UX YUCJIOBBIX
XapaKkTepUCTUKAX.

Taxke B paMKax 3TOro Kypca OCyLECTBIISIETCSI 3HAKOMCTBO 00YYarOIIUXCS C
MHO>KECTBAMMU M OCHOBHBIMHU OIE€pPALMsIMU HAaJl MHOXKECTBAMM, PacCMaTpUBAIOTCS
IpUMEPBI IPUMEHEHUs Ul PELICHUs 33Jad, a TAaKXKE HCIOJIb30BaHUs B APYIUMX
MaTEMaTUYECKUX Kypcax U yueOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
B 8-10 xnaccax usyuaercst Kypc «BepoaTHOCTh U CTAaTUCTHKAY», B KOTOPBIN
BXoAsaT pasgenbl: «lIpencraBneHue JaHHBIX M ONKCATENIbHAS CTATUCTHKAY;
«BeposITHOCTBY; «dNeMEeHTh KOMOWHATOPUKNY; «BBeIeHNE B TEOPHIO TpadoBy.
Ha m3yuyenune manHOTrO Kypca oTBOAMT 1 yueOHBIH Yac B HEJENIO B TCUCHUE
Kax10ro rojga odydenusi, Bcero 102 yueOHbIX Haca.

Copep)xaHue yyebHoro kypca (no rogam obyueHums)

8 ki1acc

[IpencraBienne JaHHBIX B BUE TAOMIHIl, AUArpamMM, rpagukoB. 3aroJIHEHHUE
TaONMI, YTEHWE U TMOCTPOCHHUE AuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) W
KpyroBeix). UTeHue rpadukoB peanbHbIX MpoieccoB. M3Bieduenne nupopmanuu us3
JUarpaMM U TaOJIHII, UCTIOIH30BAaHUE U MHTEPIIPETAIUS JaHHBIX.

OmnucaTtenbHasi CTaTUCTHUKA: CpeHEe apuMETHUecKoe, MeauaHa, pa3max,
HanOoJIbIIIeE M HAaWMEHbIIEe 3HA4YeHHs HaOOpa YWCIOBBIX MaHHBIX. [Ipumeps
CIIy4ailHOM M3MEHYHMBOCTH.

CrnydaliHbIN 3KCTIEpUMEHT (OMBIT) M CiiydaiiHOe coObITHe. BeposTHOCTh u
yacToTa. Posib MalOBEpOSATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUN B MPUPOJIE
1 B oOmecTBe. MOHETa M UTpaAJIbHASI KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, BepmmnHa, pedbpo. Crenens BepmuHbl. Yucno pédep m cymmapHas
crenenb BepunH. IIpeacrtaBiaenue o cBsizHoctu rpada. Lenu u mukiel. [lytu B
rpadax. O6xon rpada (dinepoB myth). [IpeacraBieHne 00 OpPUESHTHPOBAHHOM
rpade. Pemenue 3amaqy
C TOMOIIIbIO rpadoB.

9 kiace

[IpencraBnenre paHHBIX B BUAE Taliuu, JuarpamMm, rpaduKoB.
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MHOK€ECTBO, 3JIEMEHT MHOXECTBAa, NOAMHOXECTBO. Omnepaunu Haj
MHOXECTBaMU: 00bEeAMHEHUE, IepeceueHue, aonoiaHeHue. CBOMCTBa orepanuii
HaJl MHOXECTBAMH: IEPEMECTUTEIBHOE, COYETATEIbHOE, pPaCIpEACIUTEIIbHOE,
BKJItoueHus. Vcnonb3oBanue rpauyeckoro mpeacTaBiICHUsST MHOXKECTB IS
ONUCAHUS PEAIbHBIX MPOLIECCOB U SIBJICHUM, ITPU PELICHUU 3a/1a4.

N3mepenune paccemBaHus JaHHBIX. J(Ucriepcusi U CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA0OPOB. J[MarpamMma pacceuBaHusl.

DneMeHTapHble COOBITUSL chydaiiHoro omnbiTa. ChydaiiHble COOBITHS.
BepositHoct  coObITHif. ONBITBI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMHU
coobiTusaMu. CrnydaiiHeiii BBIOOP. CBS3b MEXK]y MaJOBEPOSITHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMH COOBITHUSMH B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOWCTBAa [I€pEBHEB: E€AUHCTBEHHOCTh IYTH, CYIIECTBOBAHUE
BUCSIYEH BEPIIMHBI, CBSI3b MEXJY YHCJIOM BepIIMH M uuciom peodep. [Ipasuiio
yMHOeHus1. Perienue 3aau ¢ moMoIibio rpados.

[IpotuBomnonoxkueie coObiTug. Juarpamma Diinepa. OObequHEHUE WU
nepeceueHue coObiTuil. HecoBmecTHbie  coObiTusi. Dopmyna  CIOXKEHUS
BEPOSATHOCTEN. YCJIOBHAss BEpOATHOCTh. I[IpaBuiio ymHOkeHusi. HezaBucumbie
coopiTusa. IlpencraBneHue sKkcmepuMeHTa B BHUE JAcpeBa. PeiieHuwe 3amay Ha
HaXO0XJEHUE BEPOATHOCTEHW C IMOMOIIBI JEpeBa CIYyYalHOTO SKCIEPUMEHTA,
auarpamm Ditnepa.

10 kaace

[IpencraBienne MAaHHBIX B BUAE TaONWI, JAuarpamMm, TpaQuKoOB,
UHTepIpeTanus AaHHbIX. UTeHne u moctpoeHue Tabiul, auarpamm, rpadukoB 1o
peaIbHbIM JaHHBIM.

[lepecranoBku u dakropuan. CoueTaHus U YUCIO COUYeTaHUU. TpeyroibHUK
[Tackans. Pemenue 3a1a4 ¢ MCIOJIB30BAaHUEM KOMOUHATOPUKH.

['eomerpuueckass BepoATHOCTh. Ciy4yaliHbIM BBHIOOp TOYKM M3 (GUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TyTH OKPYKHOCTH.

Ucnbitanne. Ycnex um Heynada. Cepusi MCOBITAHUN 10 MEPBOro ycmexa.
Cepust ucnbiTannii bepHymmn. BepoSTHOCTH COOBITHH B CEepUH  HCHBITAHUN
bepnynn.

CnyyaiiHass BeJIMYMHA U paclpeeeHue BeposiTHOCTEH. MareMarnueckoe
OXuJaHue U jaucnepcus. IlpuMepsl  MaTEeMAaTHYECKOrO  OXKUIAHUS  KakK
TEOPETUYECKOI0 CPEIHEr0 3HAYCHHS BEIMYHMHBL. MaTeMaTH4YeCKOE OKHUIAHUE U
OUCTEPCUSl CIyYalHOW BEJIIMYMHBI «YHCJIO YCIEXOB B CEPUM HCIBITAHUI
bepnymm».

[TonsiTue o0 3akoHe OONBIIUX UKce. 3MepeHne BepOsSTHOCTEN C TTOMOIIBIO
4acToT. PoJib ¥ 3HaUeHUE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOIIECTBE.

MnaHmpyemblie npeaMeTHbIE pe3ysibTaTbl 0cBoeHus MporpamMmsbl (No rogam
obyueHusn)

[IpenmeTHBIE pe3ybTaThl OCBOCHUA Kypca « BeposSITHOCTh M CTaTUCTHKAa» B
8-10 kiaccax XapakTepU3yIOTCS CICTYIOIINMH YMEHUSIMH.
8 kiacce
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Uutate uHpOpMaIuio, MpEeACTAaBICHHYIO B TabiMIlaX, Ha JuarpaMmmax;
MPEACTaBISATh JaHHBIE B BHJE TaOJIMIl, CTPOUThb IUArpaMMbl (CTOJIOHKOBBHIC
(cTonbuarpie) U KPYroBbI€) O MAaCCUBAaM 3HAUYCHUM.

OnuceiBaTh ¥ HMHTEPHPETUPOBATH pPEAJbHBIE YHCIOBBIE JAHHBIC,
peACTaBICHHbIC B TA0IUIAX, HA AMarpaMmax, rpadukax.

Hcnonb3oBaTh 111 ONMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKU:
cpenHee apudmeTnyeckoe, MeauaHa, HaMOOJbIIEe M HAaUMEHBIIEE 3HAYCHUS,
pa3max.

NmMeTs mpeacraBiaeHue O CIIy4alHOM M3MEHUYMBOCTM Ha IPUMEpPAX LEH,
(bU3UYECKUX BEJIMYUH, aHTPOTIOMETPUUECKUX JAHHBIX; UMETh MPEJCTABICHHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

9 knacce

N3Bnekats u npeobpa3oBeIBaTh MH(POPMAIUIO, MPEJICTABICHHYIO B BUJC
Ta0uIl, AMarpaMm, rpaKoB; MPECTaBIAThH JaHHBIC B BUJIE TAOUII, TUarpamMmm,
rpaduKoB.

OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX MOKA3aTENC: CPETHUX
3HAYCHUI U Mep paccenBaHus (pa3Max, JUCTIEPCUS U CTaHIApPTHOE OTKJIOHEHUE).

HaxomuTh 49acTOTBl YHUCIOBBIX 3HAYEHUW W  YaCTOTHl  COOBITHIA,
B TOM YHCJIE 110 PE3yJIbTaTaM U3MEPECHUI 1 HAOIIOACHUH.

HaxomuTh BEpoOSITHOCTH  CIIydallHBIX COOBITMH B  ONBITAX, 3Has
BEPOATHOCTU DJIEMEHTAPHBIX  COOBITUH, B TOM  4YHCIE€ B  OIBITaX
C PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMHU COOBITHSIMHU.

Hcnonb3oBaTh rpaduyeckre MOACNU: AEPEBO CIy4ailHOTO SKCIIEPUMEHTA,
quarpamMMbl Dijiepa, YucioBas mpsmas.

OnepupoBaTh NOHATHUAMHU: MHOXECTBO, IOJAMHOKECTBO; BBIMOJHSITh
omepalyd HaJ MHOXECTBAMU: OO0BEAMHEHUE, TIEPECeUeHue, TOTOJHEHUE;
NEPEUYUCIISTh DIIEMEHTHI MHOXKECTB; IPUMEHSATh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyueckoe MpecTaBICHUE MHOXKECTB U CBSI3EH MEXKITy
HUMH JJIs1 ONHCAHUS MPOLECCOB U SIBJICHHI, B TOM YHKCJIE NIPU PELICHUH 3a]1a4 U3
JIPYTUX y4eOHBIX MTPEAMETOB H KYpPCOB.

10 knacc

N3Bnekate u mpeoOpa3oBbIBaTh HWH(MOpPMAIMIO, TMPEICTABICHHYIO B
Pa3TUYHBIX UCTOYHHUKAX B BHJIEC TAaOJHI], AUArpamM, rpadukoB; MPEICTaBIATh
JaHHBIE B BHJIC TaOJIUII, TUarpaMM, rpaduKoB.

Pemate 3amaunM OpraHM3oBaHHBIM MEPeOOPOM BAPUAHTOB, a TAKXKE C
UCTIOJIb30BaHNEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonb30BaTh ONUCATENBHBIE XaPAKTEPUCTUKH JUII MAaCCHUBOB YHMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEHUE 3HAYCHHS U MEPBI PACCEUBAHUS.

HaxoauTe 4YacToThl 3HAY€HUHW U YACTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSICh pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHUN 1 HAOIIOACHU.

HaxoauTh BEpOSITHOCTH CIy4ailHBIX COOBITHM B W3YYEHHBIX OIBITaX, B
TOM YHUCJE B ONbITAaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMHU, B
CepHUAX UCHBITAHUM /10 MIEPBOTO YCIIEXA, B CEPUAX UCIBITAaHUN bepHyIn.

NmeTp mpexacrtaBiieHWE O CIY4YalHOW BEIMYMHE WU O PACHPEACICHUU
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BEPOSATHOCTEN.

HNwmeTs mpeacTaBieHHE O 3aKOHE OONBIIMX YHCENT KAaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CITy4yailHOW M3MEHYHBOCTH M O POJIH 3aKOHA OOJIBIIMX YUCEIN
B pUpoJIe u oO1ecTBe.

99



TeMaTnueckoe nn

8 kJacc (e meHee 34 u)

aHupoBaHue yuebHoro kypca (no rogam obyueHus)

Ha3zpanue
pasjaesa (TeMbl)
(4uciI0 Yacon)

OcHoBHOE Coa€cpKaHue

XapaKTepMCTmca ACATECJIbHOCTH oﬁyqamumxm

IIpeacraBienne [IpencraBierre  maHHBIX B (OCBaMBaTh CMOCOOBI TIPEJICTABJIICHUS CTATUCTHYSCKUX JIAHHBIX M YHCIOBBIX MAacCHBOB C
MaHHBIX TabIUIAX. [IpakTHdeckre [MOMOIIBI0 TaOJMIl W JWarpaMM C HCIIOJIb30BAHMEM aKTYyallbHbIX W BaXKHBIX JIAHHBIX

BBEIUMCIICHUS TIO0  TaOMMYHBIM |(IeMoTpaduuecKie MaHHBIC, TPOU3BOJICTBO IPOMBIIUIEHHONH W CEIhCKOXO3SICTBEHHOMN
(79) TTAaHHBIM. WzBneuenue U [[IPOJIYKIIMH, OOIIECTBEHHBIC U TIPUPOTHBIC SBIICHUS).

WHTEPIIPETAITS TaOJTMIHBIX

rammbix. TpaxTaaeckas pabora MN3yyaTh MeTOAbI paOOTHI ¢ TAOJUYHBIMU M TPahUICCKIMU MPEACTABICHUSIMHU JaHHBIX C

MOMOUIBIO IIU(POBBIX PECYPCOB B XOJI€ MPAKTUYECKUX PaboT

«Tabmuisiy.

['paduueckoe  mpencraBiieHHE

MaHHBIX B  BHUJE KPYTOBBIX,

CTOJIOMKOBBIX (cTonmbuaThIX)

MarpaMm. Yrenune U

[MOCTPOCHHE Jarpamm.

[Ipumepsr neMorpaguueckux

arpamm. [IpakTnueckas

pabota «/lnarpammb»y
OnucaresibHas UucnoBeie  Habopbl.  CpenneeOcBamBaTh MOHATHSA . YHCIOBOW HaOOp, Mepa LEHTPAIbHON TEHICHIINH (Mepa LIeHTpa), B
CTATHCTHKA apupMeTHyecKoe. TOM YHCIIe cpeliHee apudMeTndeckoe, MearaHa.
(8 1) Menuana  4yuciaoBoro  Habopa,OnuchbIBATH CTATUCTHUYECKHE JaHHBIE C IOMOIIBIO CPEAHET0 apu(pPMEeTHYECKOro U

Y CTOMYHUBOCTh MEIUAHBI.

MeauaHbl. PemaTte 3agayn.

[IpakTudeckas pabora «CpeaHue

M3yuaTh cBOiCTBa CpeJHHX, B TOM YHUCJIE C TOMOIIbIO HU(POBBIX PECYpCOB, B XOE
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SHAYCHUS.

HauOoubiiee u
3HAYCHUA qUCJIOBOTI'O

Pazmax.

HaNMCHBIIICEC
Habopa.

PAKTUYECKUX padoT.

OcBauBaTh NMOHSITHSI. HauOOJbIICC M HAMMEHBIIIEE 3HAYCHUS YHUCIOBOTO MAaCCHBAa,
pa3max.

Pematp 3axaum Ha BbIOOp crioco0a ONMMCaHMsI JaHHBIX B COOTBETCTBUHM C MPUPOJIOH
JAaHHBIX U LEJIIMHU UCCIIEAOBaAHU A

Cayuaiinas
W3MEHYUBOCTH

(6 1)

Crnyuaiinas U3MEHYUBOCTD
(mpuMmepsl). YacToTa 3HaYeHH B
MaccuBe JTaHHBIX. ['pynmnupoBka.

['ucrorpammsl.

[IpakTrueckas pabora

«Cny4daitHasg U3MEHYHBOCTb)»

OcBauBaTh NOHSATHS: YAaCTOTA 3HAUYEHUI B MacCUBE JIaHHBIX, IPYNIHUPOBKA JIaHHBIX,
FUCTOrPaMMa.

CTpouTh 1 aHAJTU3UPOBATH TMCTOTPaMMBbI, HOAOMPATH MOIXOSAIINN HIar TPYNITUPOBKH.

OcBauBaTh TpaduyecKkre NPEICTABICHUS Pa3HBIX BUIOB CIy4yallHOM WM3MEHYMBOCTH, B
TOM YHCJIE C TIOMOIIBIO IIU(PPOBBIX PECYPCOB, B X0JI€ MPAKTHUECKON pabOThI

BBenenue
Teopuio rpagos

(4 4)

['pad, pebpo.
[IpencraBnenue 3a1a4u C
moMoIiplo  rpada.
(BaJI€HTHOCTH) BepIIMHBL. Yucio
pébep M cymMMapHas CTCICHb
BepiinH. Llens u muki. Ilyte B
rpade. [Ipencrasnenue 0
cBs3HoCTH Tpada. O6xoa rpada
(atstepoB myTh). [IpencraBnenue
00 OpHEHTHPOBAHHBIX Irpadax

BEpIINHA,

CreneHb

OcBauBaTth mnoHATHA. Tpad, BepumHa rpada, pedpo rpada, CTeneHb (BaJEHTHOCThb
BEPLIUHBI), IEMb U [UKIL.

OcBanBaTh NOHATHSA: MyTh B Tpade, diyiepoB mMyTh, 00X0a Tpada, OpUEHTUPOBAHHBIN
rpad.
PemaTh 3aa4m Ha MOKMCK CyMMBI CTENeHel BepiinH rpada, Ha mouck ooxojaa rpada, Ha

MOMCK MyTei B OPUEHTUPOBAHHBIX Irpadax.

OcBauBaTh cnoco0bl TPEICTABICHUS 3aJady W3 Kypca aiareOpbl, T€OMETpUHU, TEOPHH
BEPOSITHOCTEH, OPYrux MPEeaMETOB C MOMOIIBI0 I'padoB (KapThl, CXEMBI, IEKTPUUECKUE
1eny, QyHKIMOHAIBHBIE COOTBETCTBUS) HA MMPUMEpPax
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BeposiTHOCTH WCrnydaiiHplii onpIT U ciydaiiHoe (OcBaMBaTh MNOHATHSA. CIy4allHBI ONBIT M CIydaifHOEe COObITHE, MAJOBEPOSITHOE U
JacTrora coObITHE. BepostHocTh U [[IPAKTUYECKH IOCTOBEPHOE COOBITHE.
CJy4aiiHOT 0 JacToTa COOBITHSL. Poub .
M3yyaTh 3HAYMMOCTH MAaJIOBEPOSATHBIX COOBITHH B TPHpPOJE U OOIIECTBE Ha BAKHBIX
coObITHA MaJOBEPOSITHBIX U IMPAKTUUYECKU 5
. npuMepax (aBapuu, HECUACTHBIE Clydau, 3alluTa IepCOHaIbHOW MH(OpMaLMH, repenadya
JTOCTOBEPHBIX coObITHI p [PHMCEP (aBapu, yHau, sam P (opmauuu, nepez
(49) TTAHHBIX).
pupoje U B odiecTse. MoHeTa
1 UTPAJIbHAS  KOCTb B TCOPUHM [3yyaTh poJib KIACCHYECKHX BEPOSTHOCTHBIX MOJeedl (MOHETa, WrpajibHas KOCThb) B
BCPOATHOCTCH. TEOPHHU BEPOSTHOCTEIA.
[lpaxtiieckas padota «1acToTa |yagaonate 1 M3yuaTh wacToTy COOLITHIT B MPOCTBIX SKCIIEPUMEHTAX, B TOM HHCIE C
BBIITAICHIS OPITay TOMONIBIO IIU(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKOH PabOThI
O0o00eHne, [IpencraBnenue naHHBIX. ([IOBTOPATH N3y4EeHHOE U BBICTPAMBATh CUCTEMY 3HAHUH.
KOHTPOJIb OnucarenpHas CTaTHCTHKA.
. Pemiaty 3agauum Ha TMpeACTaBICHUE U ONKMCAHWE JAHHBIX C IMOMOIIBIO H3YYEHHBIX
BeposTHOCTh CITy9alHOTO . .
5 ) COGBITHS xapakTepucTuK. OO0CyKIaTh NPUMEPbI CIyJalHBIX COOBITHH, MAaJIOBEPOSTHBIX U

MPAKTHYECKU JOCTOBEPHBIX CIYYalHBIX COOBITUH, X POJIM B IPUPOJIE U KUZHU YETIOBEKa
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9 kaacc (He meHee 34 1)

Ha3zpanue
pasneJia (TemMbl)
(4uci10 Yacon)

OcHoBHOE Coa€cpiKaHue

XapaKTepMCTmca ACATECJIbHOCTH oﬁyqamumxcﬂ

IMoBTOpEHHe [Ipencrasienune nanHbiX. [[IOBTOPATH M3yYE€HHOE U BHICTPAUBATH CUCTEMY 3HAHUIA.
Kypca 8 Kkjacca OnucarenbHas CTATHCTHUKA.
Cysaiinas wvenanBocr,, [FEWATE 321a4H Ha NPC/ICTABICHAC M ONMCAHHC JAHHBIX C IOMOLIBIO H3YYCHHBIX
(4 v) Cpesmite Urci0Boro HaBopa. XapaKTEPUCTHK. ) PefIIaTL 320a4¥ Ha IIPEACTABICHUE TPYNIUPOBAHHBIX [JAHHBIX |
OIMCAHUE CAy4aliHOM M3MEHYHUBOCTH.
Crnyuvaiinble COOBITHSI. . .
BeposTHoCTH " HACTOTHL PemaTL 3aJa4Yd Ha ovnpeneneHMe YaCTOTHI CIIy4alHBIX COOBITHM, 0OCYXICHHE HpI/INiepOB
O p——— cnyqanHvHx COOBITHH, MAaJOBEPOATHBIX M IIPAKTHYECKH IOCTOBEPHBIX  CIIydalHBIX
BePOATHOCTEI: MoHeTa ,; [COOBITHIA, HX POJIM B IPHPOJIE 1 JKHU3HH HesOBeKa
UrpanbHas KOCTh
OnucareabHast OTKIOHEHMUS. Hucnepcus |{OcBauBaTh NOHATHS: JUCIIEPCHS M CTAHAAPTHOE OTKJIOHEHHUE, MCIIOIb30BaTh STH
CTATHCTHKA. YHCIIOBOTO Habopa. [XapaKTEPUCTHMKH JUIS ONTMCAHUS PACCEHBAHUS JaHHBIX.
PacceuBanue CrannaptHOE OTKJIOHEHHUE
AHHBIX amcoBoro Habopa. JMarpaMMbI BLIABHIaTh THIOTE3bI 00 OTCYTCTBMH WIIM HAJIMYMHK CBSA3M 110 AUATPAMMaM PAaCcCEHBaHUS.
(4 ) paccenBanms CTpouTh JuarpaMMbl PACCEMBAHMS 10 MMEIOIIUMCS JaHHBIM, B TOM YHCJIE C IOMOLIBIO
KOMIIBIOTEPA
MHo:xecTBa MHOK€eCTBO, HOAMHOkecTBO. |[OCBAMBATH MOHATHUS. MHOXKECTBO, JIEMEHT MHOKECTBA, [I0JMHOKECTBO.
Onepanyu HajJ MHOKECTBAMMU:
(4 9) T — Hepeceuee, BbINOJHATHL ONEPALUHU HaJl MHOKECTBAMU: 00bEMHEHHE, TIEPECEUEHHUE, IOTIOTHEHHUE.
AOIOTHCHHC. Mcnoab30BaTh CBOMCTBA: IIEPEMECTHTENLHOE, COUYETATENHLHOE, PACIPENEIUTENLHOE,
CBolicTBa onepauun Hajg BITTIOYCHHUAL.
MHOKCCTBAMH. Mcnonb30BaTh IpaUuecKoe IIPEACTABICHAE MHOYKECTB IIPU ONMCAHHH PEalbHBIX
[IEPEMECTUTEIILHOC, IPOLIECCOB U ABJICHUH, IPU PEIIEHHUH 3a]1a4 U3 JIPYTUX yIeOHBIX PEAMETOB U KypCOB
COYeTaTeNnbHOE,
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pacrpeaenuTeNbHOE,

BKJIFOUEHUS.
['padbmyeckoe  mpejcTaBiIcHUE
MHO>KECTB.
BepositHocTh JeMeHTapHbIe coObIiTus. (OcBaMBaTh NMOHATHSA. IEMEHTApHOE COOBITHE, CIy4allHOE COOBITHE KaK COBOKYIIHOCTH
CJIy4aifHOT O Crnyuaiinble COOBITHSA. (0JIArONPUATCTBYIOIUX 3JEMEHTAPHBIX COOBITUH, PABHOBO3MOXKHBIE DJIEMEHTApHBIE
cOOBITHA braronpusTcTByIONINE COOBITHSL.
DJIEMEHTapHbIE COOBITHSI. . .
(6 1) Pemiats 3agaum  Ha BBIUMCIEHHME BEPOSITHOCTEH COOBITUI 1O  BEPOSTHOCTAM

BepostHocTH cOOBITHIA. OTBITHI
c PaBHOBO3MOXHBIMH
DIIEMEHTApPHBIMA  COOBITHSIMHU.

Crny4aitHblii BEIOOD.

[IpakTrueckas padbota «OTMBITHI
c PaBHOBO3MOKHBIMU
PIIEMEHTAPHBIMU COOBITUSIMI

PIIEMEHTAPHBIX COOBITUH CITy4aiiHOTO ONBITA.

Pematnb 3aJa4YM Ha BBIYMCIICHUEC BepOSITHOCTefI COOBITHI B OMNBITAX C PaBHOBO3MOKHBIMHU
DJICMCHTAPHBIMHA CO6BITI/I$IMI/I, B TOM YHUCJIC C TIOMOIIIBIO KOMITBIOTEPA.

[IpoBoaMTHL M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTApPHBIMHU COOBITHSIMH (C
MCITOJIb30BAHUEM MOHET, UTPAIBHBIX KOCTEH, APYrHX MOJENEH) B XOJI€ MPaKTUUECKOU
paboThHI

BBeneHue B TeOPUIO
rpagos

(4 1)

IlepeBo.  CpoilicTBa  jJepeBa:
€MHCTBEHHOCTD nyTH,
CYyLIIECTBOBaHUE BUCSYCH

BEPIINHBI, CBA3b MEXAY YHCIOM
BEPIINH
[IpaBuiiOo yMHOKEHHUSL.

u  ugucioM  pédep.

OcBanBaTh NMOHATHS. JIEPEBO Kak rpad Oe3 IuKIa, BHUCSYas BEpIIMHA (JUCT), BETBb
nepeBa, MyTh B JEpeBeE, THAMETp JAepeBa.

I/I3yanL CBOMCTBA ACpeBa:. Cymi€CTBOBAHUC BUCSYCH BCpUIMHBI, CIUMHCTBCHHOCTb IIYTH

MEX/1y IBYMsI BEPIIMHAMU, CBSI3b MEX/Iy YHCIOM BEPIINH U YUCIOM pEOep.

PemiaTh 3aJa4u Ha IOKMCK U MepeUHCICHUE MyTel B JepeBe, OMpeIeIeHUe Yncia BepIINH
wi pédep B nepeBe, 00xXo1 OMHAPHOrO JepeBa, B TOM YUCJIE C MPUMEHEHHWEM IpaBHiia
YMHO>KEHUS
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Cayuaiinbie
coOBITHA

(8 1)

coObITHE.
Jluarpamma Ditnepa.
OObenuHEeHHE U TepeceueHue

[IpoTHBOIIOJIOKHOE

COOBITHUH. HecosmectHbie

coObiTus. dopmyna Ccl0XEeHUs

BEPOSATHOCTEM. [IpaBuio
YMHOKECHUS BEPOSITHOCTEN.
YcnoBHas BEPOSITHOCTb.
HesaBucumsie COOBITHSI.
[IpencraBnenue CIIy4aliHOTO

OKCIICPUMCHTA B BUAC ICPEBaA

OcBauBaTh NOHSATHS: B3aNMHO IIPOTHUBOIIOJIOKHBIC C06BITI/I$I, oncpanun Hax CO6LITI/I$IMI/I,

oOBeIMHEHHE W TepeceueHue CcoObITHH, nuarpamma Oiepa (Diinepa—Benna),

COBMECTHEIC 1 HECCOBMECTHBIC COOBITHS.

M3yyaTs TeopeMbl O BEPOSITHOCTH OOBEIMHEHMS JBYX COOBITHUH ((POPMYIIBI CIIOKEHHS
BEPOSITHOCTEM).

Pemate 3amaum, B TOM uHCJIE€ TEKCTOBBIE 3aJaud Ha OIpEAEICHUE BEPOSTHOCTEN
00BEAMHEHUS U IEPECEUEHUS COOBITUH C IOMOILBIO YMCIIOBOH NMPsMOii, Tuarpamm JDitiepa,
(OpMyJIBI CIIOKEHUSI BEPOSATHOCTEH.

OcBauBaTh NOHATHSA. TPABUIO YMHOXEHHS BEpPOSTHOCTEH, YCIIOBHAs BEPOSTHOCTD,
HEe3aBHCHMBbIE COOBITHUS JEPEBO CIyYailHOTO OIBITA.

M3yuath cBoiicTBa (OnpeaeneHus) He3aBUCUMBIX COOBITHIA.
PemaTh 3a1aum Ha ONpesIeNICHUE U UCTIOJIb30BAHUE HE3aBUCUMBIX COOBITHH.

Pemath 3agaum Ha MOMCK BEPOATHOCTEH, B TOM YHUCIIE YCIOBHBIX, C HCIOJIb30BAaHUEM
niepeBa CIIy4ailHOTO OMbITa
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006001IeHHE,
KOHTPOJIb

(4 1)

[IpencraBnenue JTAHHBIX.
OnucarenpHas CTaTUCTHUKA.
['padsr. BepositHocTh
CIy4aiHOTO COOBITHS.

DneMeHTbl KOMOMHATOPUKU

HOBTOPHTL HN3YYCHHOC U BBICTPAUBATHL CUCTEMY 3HAHUI.

PemiaTe 3amauM Ha MpeACTaBICHUE M ONUCAHME JAHHBIX C TOMOIIBIO HM3YyYEHHBIX
xapakTepucThK. PemiaTs 3apaum ¢ npuMeHeHueM rpados.

Pemath 3aauMm Ha HAXOXKJECHUE BEPOSTHOCTU CIIYYaHOTO COOBITHS 1O BEPOSITHOCTSIM
QJIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B OIBITaX C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU
COOBITUAMM.

Pematp 3aga4um Ha HaXO0K/IeHUE BEPOSITHOCTEN 00BEIMHEHNUSI U NIepecedeH s COOBITHIA, B
TOM 4MCII€ HE3aBUCHUMBIX, C HCIOJb30BaHUEM TIpaduyecKuX IpeACTaBICHUI U JepeBa
CJIy4aiiHOTO OIIBITA.

Pematp 3a1aun Ha nepeurcieHre KOMOMHAIMM (YKcia MepecTaHOBOK, YKCia COYETaHU),
Ha HaXO0>K/IEHUE BEPOSITHOCTEN COOBITUI ¢ MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIE C
MCII0JIb30BaHKEM TpeyroyibHUKa [lackans
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10 KkJ1acc (He meHee 34 4)

Ha3zpanue
pasjaesa (TeMbl)
(4uci10 Yacon)

OcHoBHOE CoacpKaHue

XapaKTepMCTmca ACATECJIbHOCTH oﬁyqamumxm

[loBTOpEeHuUe [IpencraBienue naHHbIX. ([IOBTOPATH M3y4EHHOE U BHICTPAMBATh CHCTEMY

Kypca 9 kiacca OnucarenpHas CTaTHCTHKA. .
3HAHM.

( Oneparuu HaJg ~ COOBITUSIMH.

4 v) .

Hesapucnmocth coObITHi PewmiaTh 3a/1a4d Ha NPEICTABIECHNE U OTIMCAHUE JTAHHBIX.

Pemath 3aga4u Ha HaXOK/IeHUE BEPOSITHOCTEN 0OBEAMHEHUS U MepeceyeHus! COObITHI, B
TOM 4HCII€ HE3aBUCHUMBIX, C HCIOJb30BaHUEM TIpaduyecKuX IpeACTaBICHUI U JepeBa
CIIy4aiiHOTO OIIBITA.
PemaTh 3a1aum Ha TiepevnciieHne KOMOWHAIMIA (YUCIIa TEPEeCTaHOBOK, YUCIIa COYETaHU ),
Ha HAXOKJIEHUE BEPOSITHOCTEH COOBITHI ¢ MpUMEHEHUEM KOMOMHATOPUKHU, B TOM YHUCIIE C
MCII0JIb30BaHUEM TpeyroyibHuKa [lackans

DJIeMeHTbI KombOunaTopHoe npaBwio |[OcBauBaTh NOHATHS. KOMOWHATOPHOE MPABUIO YMHOXKEHHMsSI, YIOpSJIOYEHHas Mapa,

KOMOMHATOPUKHM  [yMHOKEHUS. [lepecranoBku. [Tpoiika OOBEKTOB, IMEpPECTaHOBKA, (aKTOpHal 4HCla, COYETaHHWE, YHMCIO COYETaHUH,

A daktopuan. CoyeTaHusi M 4UCIO [TpeyroyibHUK [lackans.

q .
(44) cOoueTaHUil. TpeyronbHuk

[Tackans. Ilpaktuyeckas pabota
«BbIuncieHne BEpOSITHOCTEN C
HCITOJIb30BaHUEM
KOMOMHATOPHBIX
PIICKTPOHHBIX TAOJIUIY

byHKIMI

Pematn 3ala4yd  Ha TCPCUHUCIICHHUE VYIIOPAAOYCHHBIX IIap, TPOCK, IECPCUUCICHUC

[ICPECTAHOBOK U COYETAaHUU DJIIEMEHTOB Ppa3JIMYHbIX MHOKCCTB.

PemaTh 3aa4M Ha IPUMCHEHHUE YHCIIa COUYCTAHUH B airedpe (COKpamEHHOe YMHOXKEHHE,
6uHOM HblOTOHA).

Pe]JIaTb, NPUMCEHASA KOM6I/IHaTOpI/IKy, 3aJa4 Ha BBIYMCIICHHUEC BCPOHTHOCTGIZ, B TOM 4YHUCJIC
C IIOMOLIBIO SJICKTPOHHBIX Ta6J'II/II_I B XO0I€ HpaKTquCKOﬁ pa6OTLI
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['eomerpuueckasi [['eomerpuueckas BeposATHOCTh. [(OcBamBaTh NMOHSAITHE T'€OMETPUUYECKONW BEPOSTHOCTH. PemiaTs 3aauM Ha HaXO0XKJIEHUE
BEPOSITHOCTD CriydaiiHplii BBIOOpD TOYKH U3 [BEPOSITHOCTEH B ONBITaX, MPEICTABHUMBIX KaK BBIOOp TOYEK W3 MHOTOYTOJIbHUKA, Kpyra,
¢Gurypel Ha IUIOCKOCTH, U3 |[0Tpe3Ka WM AYTH OKPYXKHOCTH, YUCIOBOTO MPOMEXKYTKA
(449) OTpPE3Ka, U3 Iy OKPYKHOCTH
HcnbiTanus VcnpiTanue. Yenex u Heyaaya. |(OcBamBaTh IOHSITHUSI. MCIIBITAaHME, 3JIEMEHTAPHOE COOBITHE B HUCHbITaHUU (ycHeX H
bepuyu Cepust MCHBITAaHUM 10 NEPBOTO [HEyJaya), Cepusl UCIbITAaHUM, HACTYIJIEHUE NEPBOro ycrexa (Heyaauu), cepusl UCIbITaHuN
ycnexa. Hcnwitanus beprymu. |bepHymin.
69 BeposiTHOCTH cOOBITHII B cepuu . . .
ES— BepHyms., Pemath 3a1a4M Ha HaX0XJAEHUE BEPOSITHOCTEN COOBITUI B CEpUU I/ICHI)\I’TaHI/II/I JI0 TIEPBOTO
Mpaxtuaeckas pa6oTa ycriexa, B TOM YHCJIe ¢ TPUMEHEHHEM (GOopMYJIbl CyMMBbI T€OMETPUUECKOM MPOTPECCUH.
(McmBrranms BepHyIuTH Pemiath 3agauM Ha HaxX0XJEHUE BEPOSITHOCTEW DSJIEMEHTApHBIX COOBITHII B cepuu
WcrbITaHnd BepHyu, Ha HaXO0XKIEHUE BEPOSTHOCTH ONPENEIEHHOTO YHCIIa YCIEXOB B
cepun ucneiTanui beprymmn. M3ydyars B Xoe NMpaKTH4ecKoi padoThbl, B TOM YHUCIE C
[MOMOIIBI0 HU(POBHIX PECYPCOB, CBOIICTBA BEPOSITHOCTH B CEPUU UCTIBITAaHUN bepHynnu
Cuayuaiinasi CrnyuaiiHast BEJIMYMHA u |OcBoMTh NOHATHA. CIyyailHas BEJIWYMHA, 3HAYEHUE CIy4yalHOM  BEJIIMYUHBI,
BeJMYMHA pacrpenesieHue  BEPOATHOCTEH. [pacHpeleICHHE BEPOSITHOCTEM.
MareMaTuyeckoe OXXHUIAaHUE U .
(6 1) HCTIepCHS CITyuaiHO M3yyarb M 00Cy:KAaTh NIpUMEPHl JUCKPETHBIX M HENPEPBIBHBIX CIy4alHBIX BEJIMYUH
O — Tpumepst (poct, Bec 4eJIOBEKa, YMCICHHOCTb HACEJCHUs, JApyrMe H3MEHYMBBIC BEJIUYMHBI,

MATCMAaTHYCCKOI'O OXKUJaHUA KaK
TCOPCTUYCCKOI'O CpE€aHETO
3HA4YCHUA BCJIMYUHBI.

[lonsitie o0 3akoHE OOJBIIMX
H3mepenue
BEPOSATHOCTE €  INOMOILBIO
yacToT. [IpuMeHenue 3akona

HHCCII.

paccMaTpUBAaBIIUECS B KypCe CTaTUCTHKH), MOJICIBHBIX CIYyYallHbIX BEJIIMYHMH, CBA3aHHBIX
CO CIIy4aifHBIMU OIbITaMU (OpocaHWe MOHETHI, UTPAJTLHON KOCTH, CO CIIyYaiHBIM BBHIOOPOM
U T. I0.).

OcBauBaTh MNOHATHA. MaTeMaTUYECKOE OXHAaHHuC CHy‘I&ﬁHOﬁ BCIIMYMHBI KaK

TCOPCTHUYCCKOC CpPCAHCC 3HAUCHHC, OUCIICPCHUA CJ'Iy‘IB.fIHOfI BCINYMHBI KaK aHaJor
JUCIICPCHUH YHUCIIOBOI'O Ha60pa.

PemaTh 3a7a4d Ha BBIUMCIICHHE MAaTEMAaTHYECKOTO OKUAAHHUS U JAUCTICPCUA I[HCKpCTHOﬁ
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OOJIBIIIUX YUCET

CIy4alHOM BEJMYMHBI 10 33JaHHOMY PaCIpPEEICHHUIO, B TOM YUCJE 3a]a4, CBA3aHHBIX CO
CTPaXOBAaHUEM U JIOTEPEIMHU.

3HAKOMHUTBCSI C MATEMATUUYECKUM OXKUJIAHUEM U IUCTIEPCUEN HEKOTOPBIX PACTIPEICIICHHM,
B TOM YHCJIE PACIIPEIECICHUS CIIy4YalHOW BETUYUHBI

«UHCII0 YCIIEXOB» B CEpUU UCIBITaHUM bepHymn.

MN3yuaTh 4acTOTy COOBITHS B NOBTOPSIOIIMXCS CIY4alHBIX OIBITaX Kak CIy4dailHYIo
BEIINYUHY.

3HAKOMHUTBLCSI C 3aKOHOM OoJbiux uucen (B ¢opme bepHymnn): mpu OOIBIIOM YHUCIE
OTIBITOB YaCTOTa COOBITHSI OJTM3Ka K €r0 BEPOSITHOCTH.

PemaTh 3agauun Ha N3MCPCHUC BePOﬂTHOCTefI C IOMOMIBIO YaCTOT.

O0cy:k1aTh pPoJbh 3aKOHA OOJBIITUX YHCENT B 000CHOBAHWM YaCTOTHOTO METOJa U3MEPECHUSI
BEPOSITHOCTEH.

O0cy:K1aTh 3aKOH OOJIBIIUX YHCEN KaK MPOSBICHHE CTATUCTUYECKON YCTOWYMBOCTH B
M3MEHUYUBBIX SIBJICHUSX, POJIb 3aKOHA OOJIBIIIUX YKCEIT B IPUPOJIE U B )KU3HU YeJIOBEKa

O0o0meHne,
KOHTPOJIb

(10 g)

[IpencraBnenue
OmnucarenbHas
BepostHOCTh
COOBITHSI.
KOMOMHATOPHUKH.

JTAHHBIX.
CTaTHCTHUKA.
CIIy4alHOTO

DIIEMEHTHI
Crnyuaiinble

BCJIMYMHDBI U PpaCIIpCACIICHUA

[loBTOPATH U3YyUCHHOE U BHICTPAMBATH CHCTEMY 3HAHUIL.
Pemiath 3a1a4u Ha IPEICTaBICHNUE U ONTUCAHUE JAHHDBIX.

PemiaTh 3a7a4d Ha HAXOXJIEHHWE BEPOSATHOCTEH COOBITHI, B TOM YHCJIE B OIBITAX C
PAaBHOBO3MOKHBIMH ~ DJIEMCHTApPHBIMU  COOBITHUSMH, BEPOSTHOCTEH OOBCAMHEHHUS U
nepecedeHusl COOBITUH, BBIYUCIATH BEPOSTHOCTH B ONBITaX C CEPUSIMH CIy4YallHBIX
HCITBITAHUI

[Ipu paszpaboTke pabodeil MPOrpamMMBbI

B TCMATH4YCCKOM IINIAHUPOBAHHMH JOJIKHBI OBITH YYTCHbI BO3MOXHOCTHU
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MCITIOJIb30BaHUS 3JEKTPOHHBIX (LHPPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIIOMIMXCS y4€OHO-METOAMUYECKUMU MaTepuanaMu
(MyJIbTUMEUIHBIE POTPAMMBI, JIEKTPOHHBIE YUEOHUKH U 33JaUHHUKH, JIEKTPOHHBIE OMOIMOTEKH, BUPTYyalbHbIE JaOOpaTOpUH,
UTPOBBIE MPOrpaMMbl, KOJUIEKIIMU LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), MCIOIB3YEMBIMHU JUIsl OOYYEHUS M BOCHUTAHMUS
oOyuaromuxcs ¢ HOJIA, npencraBieHHBIMH B 3JEKTPOHHOM (IU(GPOBOM) BHUAE W PEAIM3YIOIIUMU JTUJAKTUYECKHE
BO3MOXHOCTH UKT, coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 00 00pa30BaHUN.
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noaxoabl K OUEHUBAHUIO IINTAHUPYEMBIX PE3YJIBTATOB
OBYUYEHUA

OCHOBHBIMM METOJAaMHU NPOBEPKH 3HAHUU M yMEHUH OOydaroImuxcs IO
MaTeMaTuKe SIBISIOTCS YCTHBIA ONPOC M MUCBMEHHbIE paboThl. K muChbMEHHBIM
(opMaM KOHTPOJII OTHOCSITCSI: MAaT€MaTUYECKHUE JTUKTAHTBI, CAMOCTOSATEIbHBIE U
KOHTPOJIbHBIE pa0OThl, TECTOBBIE 3a/IaHUSI U TECTHI.

OcHOBHBIE BHUBl NPOBEPKH 3HAHMM — TeKyllas W uToropas. Tekyiuas
MPOBEpKA MPOBOAMUTCS CUCTEMATHYECKHM W3 YpOKa B ypOK, a WUTOTroBasg — IO
3aBEpIICHUHU TEMBI (pa3jena), MKOJIBHOro Kypca.

[Ipy ouEeHMBAaHMM TJIAHUPYEMBIX PE3YJIbTATOB OOY4YEHUSI MaTeMaTUKe
oOyuaromuxcas ¢ HOJIA HeoOXoAMMO yYMTHIBaTH TaKU€ WHAMBUIYAJbHbBIE
OCOOEHHOCTH HX PAa3BUTHUA, KAK: YPOBEHb Pa3BUTHS MOTOPUKU PYK, YPOBEHB
BJIaJICHUsI YCTHOW peublo, sHepreTuyeckue pecypesl oOyvaromuxces ¢ HOJA. s
KaXXJI0r0 00y4aroulerocs y4yuTenb MoaOUpaeT UHIMBUIyalbHbIe (POPMBI KOHTPOJIS
pEe3yNbTaTOB O0YyUYEHUsI MaTeMaTHKe.

Hns  obyuatonuxess ¢ HOJIA HeoOxoaumo yBenwueHUE BpeMms IS
BBITMIOJTHEHUSI KOHTPOJIBHBIX U CAMOCTOSITENIBHBIX PadoT.

KoHTponbHble, caMoCTOSITENbHBIE W TMPAaKTUYECKHE  paboThl  MpH
HEOOXOJMMOCTH MOTYT MpeAjiaraTbCsi C MCIOJIb30BAaHUEM DJIEKTPOHHBIX CHCTEM
TECTUPOBAHUS, HHOTO TPOrPAaMMHOr0 OOecHedeHus, OOeCneUnBaIONIil Mpu
HEOOXOJIMMOCTH MOKHO HUCIIOJIB30BaTh TEKCTHI C KPYMHBIM MIPUPTOM; MPUMEHSThH
KOHTPOJIbHBIE U3MEPUTENU C OTJAEIbHBIMH DJIEMEHTAMU PEIICHHSI; HCIOJIb30BaTh
QITOPUTMBI NPU PEIICHUN YPaBHEHUU U HEPABEHCTB, KOHTPOJbHbBIE U3MEPHUTEIH C
rOTOBBIMU rpadukamMu (QYHKIUH © JuarpaMMamH; HCHOJb30BaTh OHJIANMH
TECTUPOBAHKE C BHIOOPOM OTBETOB.

Texymuii KOHTPOIb B GOpME YCTHOTO OMPOCca MPH HU3KOM KadeCTBE YCTHOM
HKCIIPECCUBHON peud OOyYaroMMXCSd HEOOXOAMMO 3aMEHSATh MHUCHMEHHBIMU
dbopmamu.

Hampumep, ¢ 9Toil 1enbl0 MOTYT HUCIOJIB30BATHCS TECTHI U TECTOBBIE
3ananus w3 bubnamoreku MO (POII) na mrobom stanme ypoka. C MOMOIIBIO
TaKUX 3aJaHUIl W BOINPOCOB 3HAUYMUTEIBHO NpOIle Moao0paTh MaTepuan Jis
KOHKPETHOT'O KJlacca, 00y4Jarolerocsi, COOTBETCTBYIOIIUN YPOBHIO €r0 Pa3BUTHUS U
BO3PACTHBIX OCOOEHHOCTEH.

CHEIUAJIBHBIE YCJIOBUSA PEAJIM3ALINU JUCHUIIJINHBI

B cnyuae HeoOXoauMocTH (BBIpaKCHHBIE JBUTATEIBHBIE PACCTPOICTBA,
TSOKEJIOE TIOPaXKEHHE PYK, MPEnsITCTByIomee (OpMHUPOBAHUIO Tpad)OMOTOPHBIX
HaBBIKOB) pabodee mecto obOywaromerocs ¢ HOJA momxHO OBITH CHEIUANTBHO
OpraHHW30BaHO B COOTBETCTBUU C OCOOCHHOCTSIMHU OrPAHUYEHUN €ro 3/10POBB.
HeoOxomumo  mpenycMOTpeTh  HaJIW4YHWe  MEPCOHANBHBIX  KOMITBIOTEPOB,
TEXHHYECKUX TPHUCTOCOONIeHN (CrenuanbHasi KIIaBHaTypa, PasIuYHOrO BHIA
KOHTAaKTOpPbI, 3aMEHSIIOIIUE  MBbIIIb, JKOWUCTUKH, TPEKOOJIbI, CEHCOpPHbIC
TJIAHIIETHI).

JIoJKHBI OBITH CO3/aHbl YCIOBUSA 1 (DYHKUIMOHUPOBAHMSI COBPEMEHHOMU
MH()OPMAILIMOHHO-00Pa30BaTEILHOM Cpeibl, BKIKOYAIOIIEH
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ANEKTPOHHBbIE MH(GOPMALIMOHHBIE PECYPCHI, JJIEKTPOHHBIE 00pa30BaTENIbHbBIC
peCypchl,  COBOKYIHOCTh UH(OPMAaIIMOHHBIX, TEXHOJIOTHA,
TEJIEKOMMYHHKAIMOHHBIX TEXHOJOTUM, COOTBETCTBYIOIIMX TEXHUYECKUX CPEJICTB U
TEXHOJOTUU (B TOM 4YHcCIe, (uell-TpeHa)xepoB, HHCTpyMeHTOB Wiki, nudpoBbIX
BUJICO MAaTEpPHAJOB, BHUPTYaJbHBIX JabopaTopuili u JAp.), O0OECHIECUYMBAIOIINX
JIoCTHXKeHne KaxibiM oOyyvaromumces ¢ HOJIA MakcuMaibHO BO3MOKHBIX JIJISl HETO
pPE3yJIbTaTOB oOy4eHus. Hampuwmep, UCIIOJIb30BaHUE COBPEMEHHOMU
oOpazoBaTebHON cpenoii B 0o0yueHun Mmarematuke nerer ¢ HOJA sBnstores
pecypcebl obsaunoit mHTepHeT- miatgopmsel MOIID (POIII), kotopeie comepkat
HEoOX0MMbIE 00pa3oBaTeNIbHbIE MaTepHallbl, MHCTPYMEHTHI JUJIi MX CO3JaHUs U
pEeAaKTUPOBAHMS, BUPTYyaIbHbIE TaOOPATOPHUHU.
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