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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sABIsSETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00€CTIEUNBACT U3YUCHHE APYTHX IUCHIUILINH, KaK €CTEeCTBEHHO-
HAy4YHOTrO, TaK W TYMAaHUTAPHOTO IMKIOB, €€ OCBOCHHE HEOO0XOauMO s
POAOJDKEHUs 00pa30BaHUA M B MMOBCEAHEBHOM KU3HU. Pa3BuTHe y 00yuarommxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOXKACHUM ¥ CYIIHOCTH alreOpandecKux
abcTpakiuii, croco0e OTpaKeHHsI MaTeMaTUYECKON HAYKOW SIBJICHUHN U TPOIECCOB
B NIpUpOJIE U OOMIECTBE, POJIM MATEMATHYECKOTO MOJICIMPOBAHMS B HAYYHOM
TIO3HAHWUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBINIUICHUS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3ydyenune anreOpbl oOecreyuBaeT pa3BUTHE YMEHHsI HaONIOAaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTU MHBIIIJICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOMU JICUCTBHSI U BBIBOJBI,
dbopmynupoBath yTBepxkacHUs. OCBOCHUE Kypca alire0phl 00eCleunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHNUS OOYYaIOImUXCs: OHU MCHOJB3YIOT JCIyKTUBHBIC U
WHIYKTUBHBIE PacCyXKIeHUs, 0000IIeHINe U KOHKPETU3AIUIo, a0CTparupoBaHue u
ananoruto. OOyuenume  anrebpe  TpennonaraeT  3HAYUTENbHBIA  O00BEM
CaMOCTOATENIbHON  JEATENBHOCTH OO0Yy4YaloIIUXCs, IMO3TOMY CaMOCTOSITEIbHOE
peleHre 3aa4 SABISETCS peain3aieil 1esTeIbHOCTHOTO MPUHIINIA 00YICHHUS.

B crpyktype mporpammbl ydeOHOTO Kypca «Anredpa» isi OCHOBHOTO
o0m1ero o6pa3oBaHyus OCHOBHOE MECTO 3aHMMAIOT COZEpPKaTeIbHO-METOANYECKIE
auHuK: «Yucna v BeIUKCICHUSN», « ANTeOpandecKkue BhIpAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxkmgas W3 3THX colaepiKaTeabHO-METOIUIECKIX
JMHUHN pa3BUBACTCS HA MPOTSHKECHUU TPEX JIET M3yUCHUSI Kypca, B3aMMOJICHCTBYS C
IPYTUMHU €ro JuHusSMUA. B xome wu3ydeHus yd4eOHOro Kypca oOydaronumcs
MPUXOAUTCS JOTHYECKU PACCYKIIaTh, HUCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasjesax
MaTeMaTHYECKOTO 0Opa30BaHMs M CIIOCOOCTBYIOIINE OBJIAJICHUIO 00YYaIOIIUMUCS
OCHOB  yHUBEpPCAJIbHOTO MaremaTtudeckoro s3bika. CopepkaTenbHOM U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro
UHTETPUPOBAHHBIA XapakKTep.

Conepxxanne nuHUM «Uucima © BBIYUCICHHS» CIY)KUT OCHOBOM ISt
JalbHEHIIer0 U3y4YeHUs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOUINXCS
JIOTUYECKOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHS MOJIH30BATHCS aIrOpUTMaMHU, a
TaK)Ke MPUOOPETEHUIO NMPAKTUUECKUX HABBIKOB, HEOOXOUMBIX JIJIsi TIOBCEIHEBHOM
*KW3HU. PazBuTHe MOHATHSA O YUCJIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C PANMOHATHLHBIMH W HPPANMOHATBLHBIMU YHCIaMH, (HOPMHUPOBAHHUEM



NOPEICTaBICHUA O JACUCTBUTEIBHOM YMCIE. 3aBEpLICHHUE OCBOCHUS YHMCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

ConeprxaHue JByX anreOpandyecKux JMHUN — « AJre0panyecKkue BhIPaXeHUs»
U «YpaBHEHHS U HEPABEHCTBa» CIIOCOOCTBYET (HOPMUPOBAHMIO Yy OOYUAIOUIMXCS
MaTeMaTUYeCKOTo amnmnapara, HeoOXOAMMOIo JUIsl pelleHHs 3ajad MaTeMaTHKH,
CMEXHBIX TPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3azad. Ha ypoBHe
OCHOBHOro 00miero o0Opa3oBaHMsl Y4eOHBIM MaTepuall TPYIHIUPYETCs BOKPYT
palMOHAJIBHBIX BbIpaKEHUI. AJreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMAaTUKH Kak
A3bIKa JUISI TOCTPOCHHMS MATEMaTUYECKUX MOJENEH, ONMCAaHUS IIPOLIECCOB H
SBJIEHUI peaidbHOro Mupa. B 3amaunm oOyueHuss anreOpe BXOAAT Takke
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOIO MBIIUIEHUSA, HEO0OXO0AMMOro, B
YacCTHOCTH, MJI1 OCBOEHHMS Kypca HWH(OPMATUKHA, W OBJIAJEHUE HaBbIKaMU
JIeNyKTUBHBIX paccyxaenuil. [IpeoOpa3oBanre cUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHUS, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Copepxanue (pyHKIMOHATbHO-TpaUUECKON JINHUU HALEIEHO Ha MOJIy4eHHE
oOyyJarouMMucs 3HaHUM 0 (PYHKIMSAX Kak Ba)KHEHIIedl MareMaTH4ecKol Mojenu
JUTSL OTUCAHUsS M UCCIEAOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u obmecTtBe. M3yueHne marepuana crocoOCTBYET Pa3BUTHIO Y OOyYarolIuXcs
YMEHUS UCIIONB30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJINYECKHE, TpauyecKue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTUH LIMBUIIM3ALUU U KYJIbTYPHI.

CormacHo ydeOHOMY IUiaHy B 7-9 Kjaccax w3ydaercs YYeOHBIH Kypc
«Anre0Opa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE Pa3fesibl COJCpPIKAHUS:
«YUucna W BBIUMCHECHUS, «ANreOpaueckue BBIPAKEHUS», «YpaBHEHUA U
HEpaBEHCTBa», « DyHKIIUM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 kiacce
— 102 gaca (3 ygaca B Hemento), B 8 kimacce — 102 ygaca (3 yaca B Hexaeno), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COJEPXAHUME OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE M JIECSITHYHBIE, NEPEXO] OT OJHOM (HOpPMBI 3amucu
apobeit k apyroit. IloHsaTHe panMOHAIBHOrO 4YHCJA, 3alkCh, CpPaBHCHHE,
YyOOPSA0UMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernueckue JEHUCTBUS C
palMOHAIBHBIMYA YMClamMu. PemeHue 3aga4 U3 peaJbHOM MPAKTUKHA HA 4acTH, HA
JTpoOu.

Crenenp ¢ HaTypajgbHBIM IOKa3aTeleM: OMNpeJeIeHHue, MpeoOpa3oBaHHe
BBIPQXEHHUI HAa OCHOBE OIpe/IeIeHMs], 3auch 0oabIINX yncen. [IpomnenTsl, 3anuckh
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jaul Ha
IIPOLIEHTHI, PELIEHUE 3a7a4 U3 PEATbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, pPA3jl0oKEHHE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHclIe TMpsMas u  oOpaTHas
IPONOPLUHUOHAIBHOCTH.

AJuire0OpanvecKue BbIPpaKEeHUA

IIepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUSA C NIEpeMEHHOU. JlomycTumble
3Ha4YeHUs NepeMeHHbIX. lIpeacraBnenne 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
(dopmyibl. Beruncnenus no gpopmynam. IlpeodpazoBanue OyKBEHHBIX BbIpaXKEHUH,
TOXJIECTBEHHO paBHbIE BBIPAKEHMs, TMpPaBWIa MpeoOpa3oBaHUs CyMM U
IPOU3BEIAECHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJAOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIBbHBIM ITOKA3aTEJIEM.

OpnHounensl 1 MHOrowieHsl. CreneHp MHoOrouneHa. Cio)keHue, BbIYUTaHUE,
YMHOKEHHE MHOTIOWICHOB. DOpMysbl COKPAIIEHHOIO YMHOMKEHHSA: KBaJpar
CyMMBI W KBagpaT pasHocTu. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IMpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUIIBHOCTDb YPaBHEHUM.

JIuHelHOEe ypaBHEHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
ypaBHEHHUSI, pEIICHHE JMHEUHBIX ypaBHeHH. CocTaBlieHHE YpaBHEHUH IIO
YCJIOBHIO 3a7a4u. PereHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHU.

JIuneliHOEe ypaBHEHHE C ABYMs IIEPEMEHHBIMH U ero rpaguk. Cucrema IByX
JVHEUHBIX ypPaBHEHUU C JBYMs II€peMEHHbIMU. PemeHune cucreM ypaBHEHHMM
Ccroco0OM MOACTAaHOBKU. IIpumepbl pemeHuss TEKCTOBBIX 3alady C IOMOIIbIO
CHUCTEM YPaBHEHUM.

DyHKIMHA



Koopaunara Touku Ha nipsimoil. YucnoBsie mpoMexyTKu. Pacctosnue mexmy
JIBYMS TOYKAMU KOOPJIUHATHOU MPSIMOM.

[IpsamoyronbHast cucteMa kKoopauHat, ocu Ox u Oy. Adciucca U opavHaTa
TOYKH Ha KOOPJAMHATHOM I0cKoCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpaduxoB peanbHbIXx 3aBucumocteil. [lonstue dynkuun. I['paduk
dbyukiuu. CroiictBa dhyukiui. Jlunerinas ¢yukius, e€ rpaduk. ['pabuk dyHkIuN
y = |x|. I'paduueckoe perieHre JMHEWHBIX YPAaBHEHUW U CHUCTEM JIMHEHHBIX
YPaBHEHHM.

8 KVIACC

Yucia ¥ BIYMCICHUS

KBagpatubiii kopeHb u3 uwucna. [loHsitTue 00 uUppalrMOHAILHOM YHCIE.
Hecsatuunbie TpuOIMKEHUST UppallMOHAIbHBIX yucen. CBoiicTBa apupMeTUIeCcKuX
KBa/IpAaTHBIX KOPHEW U X MPUMEHEHHE K MPeoOpPa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIUHUCIIEHUAM. JIeHCTBUTEIIbHBIE YUCIIA.

CreneHb ¢ LeabIM MoKa3aTeneM U e€ cporicTBa. CTaHAapTHAS 3alUCh YHUCIA.

AnreOpandeckre BhIpaKeHUSIAJredpandyeckue BbIPaKeHHUs

KBampaTHpii  TpE€xXuineH, pas3joKeHUE KBAAPATHOTO  TpEXWwIeHAa Ha
MHOXHUTEIIH.

AnreOpaunveckass ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckod JpoOu.
CnoxxeHue, BbIYMTAaHUE, YMHOXXEHHE, JeJeHHe anreOpandyeckux JIpoOeH.
PanonanbpHbie BRIpaXeHUsI U UX MPeoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY paBHEHMSI M HEPABEHCTBA

KBampatHoe ypaBHeHue, (opmyrna KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimne poOHO-palMOHANbHBIE YPABHEHUS.

I'paduueckas mHTEpIpeTalMsi YpaBHEHUI C ABYMSI MEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YpAaBHEHHUU C JBYMS IepeMEHHBbIMHU. lIpuMepnl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4 alredpanyeckum crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHMINIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
Cucremsl JINHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKIMNPYHKIUU

[Tonsitue ¢ynkuuu. OOMACTH ONpENeNeHUs] U MHOXKECTBO 3HAYEHUU
dbynkuuu. CriocoObl 3a1anust PyHKITUH.

I'padux dynkmuu. Utenue cBoiictB (yHkiuu no e€ rpaduky. [Ipumeps
rpaduKoB QYHKIIHA, OTPAKAIOIINX PEATTbHBIE TIPOIIECCHI.



OyHKIUKM, OIUCHIBAIOIIME TIPSAMYHD M OOpaTHYIO MPONOPIHMOHAIBHBIC
3aBUCUMOCTH, UX rpaduku. OyHkiuu y = x2, y = x3, y = x, y=|x|. I'padpuaeckoe
pellIEeHNE YPABHEHUH U CUCTEM YPABHEHUI.

9 KJIACC

Yucjia 1 BBIYUCTICHUSA

PaunoHnanpHble yucia, UppalMOHAJIbHbBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JecsITUUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, AIeUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEYHBbIE JecATHYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKJ1y MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM IIPSAMOM.

CpaBHEHHME JI€MCTBUTENIbHBIX 4HCEN, apU(PMETUYECKUE JIEUCTBHUS C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOLIETO MHpa, AJIUTEIBHOCTh TMPOIECCOB B
OKPYXKarolleM MUpeE.

[Ipubnmx€HHOE 3HAYEHUE BEIMYUHBI, TOYHOCTh MpuoOImkenus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3yibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOJSIUXCS K TUHEUHBIM.

KBampaTHoe ypaBHeHHe. PelieHne ypaBHEHUN, CBOASIIUXCS K KBaJIpaTHBIM.
buksanparHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPEThEU U 4ETBEPTOU
CTENEHEN Pa3I0)KEHNEM HA MHOKUTENU.

Pemenne npoOHO-panMOHANBHBIX YpaBHEHHM. PelieHue TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHUEe ¢ JBYyMsI MEPEMEHHBIMU M ero rpaduk. PemeHue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS NIEPEMEHHBIMU. PellleHre cucTeM IByX ypaBHEHH,
OIHO U3 KOTOpPBIX JIMHEWHOe, a JApyroe — BTopoi creneHu. ['paduueckas
VUHTEpIIPETAlNs CUCTEMBI YPABHEHUM C IBYMs IEPEMEHHBIMU.

Petienne TekcTOBBIX 3a7a4 aareOpandeckuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM NepeMeHHOM. PemeHne cucrem
JVHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBaaparHele HepaBeHCTBa.
I'padnyeckas uHTEpHpeTanys HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIUU

KBagpatnunas ¢ynkums, e€ rpadpux u cpoiictBa. [lapabona, koopAuHATHI
BEPIIMHBI TapadoJIbl, 0Ch CUMMETPHUH MTAPa0OJIBI.

Ipadukn bysxkmumii: y =kx, y =kx + b, y =k/x, y=x3, y =Vx, y = |x| , 1 ux
CBOMCTBA.



Uucnosele  nocinenoBareabHOCTUYHCI0BBIE  MOCAEI0BATEILHOCTH M
Nporpeccuu

[ToHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIEN0BATEIbHOCTH
peKyppeHTHOM opMyIoil u GopMysIoi #-ToO UieHa.

Apudpmernueckass U reoMerpuueckas mnporpeccud. @opMyinbl n-TO 4jieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IEPBBIX 71 YJICHOB.

N3o0paxkenne wieHOB apu(METUYECKOM M T'€OMETPUUYECKOM Mporpeccui
TOYKaMU Ha KOOPAWMHATHOM IIOCKOCTH. JIMHEMHBIN M AKCIIOHEHUUAIBHBIA POCT.
CI10XHBbIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA TIPOI'PAMMDBbI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIM4YHOCTHBIE pe3yJbTaTbhl OCBOCHMSI MpOrpamMMbl Yy4yeOHOro Kypca
«AnreOpa» XapaKTepU3yHOTCs:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBJIECHHEM MHTEpeca K TMPOLUIOMY M  HACTOSUIEMY POCCHUHCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHMX
MAaT€MAaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW WIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKax U NPUKIAAHBIX cepax;

2) rpakIaHCKOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEATH3ALUU €TI0
npaB, IMpPEICTaBICHHMEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBbIX CTPYKTYp, ABJIEHUH, MPOLEAYp TpaKIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHUEM JIOCTVIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLMUIIOB B IESITENBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE€ B PpEIICHWM NPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HAaIpPaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMs HAa MPOTSHKEHUM BCEH >KU3HU Ul YCHEUTHOW MpoQecCHOHAIbHOU
JESTeIbHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHI, OCO3HAHHBIM BBIOOpPOM U
OCTPOECHUEM MHAUBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCHPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEHICHUH, pacCyXIECHUH, YMEHHIO BHJIIETh
MaTEMaTUYECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHMS:

OpHEHTaUMEl B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYy4YHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTHUYECKOW HayKd Kak c@epbl 4YeloBe4YeCKOon
NEATENBHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYUMOCTH I Pa3BUTHUSA LMBHIIM3ALNH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTUKH U MAaTEMaTUYECKOW KyJIbTYpOW KaK CPEACTBOM
NIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMH HABBIKAMH HCCIIENOBATENbCKON
NEeATEIbHOCTH;



6) ¢usmueckoe BocnuTanue, (GpopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBHIO TPHUMEHSITh MATEMATHUYECKUE 3HAHWUS B HMHTEpPEcCax CBOETO
3710pOBbs, BEJICHHS  3J0pPOBOTO  oOpa3a KM3HM  (30pOBOE  IUTAHMHE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA W OTIbIXa, perynsapHas Qusnueckas
aKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUU, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0rn4ecKoe BOCIIUTAHUE:

OpHUEHTaIMel Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHMUM IS PEIIeHUs 3aaad
B 00JIACTH COXPAHHOCTH OKPYXKAIOIIeH Ccpenapl, IUIaHUPOBAHUS TIOCTYIKOB U
OLIEHKM MX BO3MOXHBIX MOCJIEACTBUN JJIi OKPYKAIOIIEH Cpeabl, OCO3HAHUEM
100aJIBbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTeH UX pelIeHuUs;

8) ajanranus K M3MEHAWIIMMCH YCJOBHAM COLMAJBLHON U NPHPOIHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYyTHX JIOJIEH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHX;

HEOOXOJUMOCTbIO B (OPMHUPOBAHUM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHCIIS
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEMW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HAaBaTh CTPECCOBYID  CHUTYyallUl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIe pelieHus U JeHcTBUs, (GOpPMYJIUpPOBATh U OIEHUBATh PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yYeOHbIE 1eHCTBUS

Ba3oBble Jioruyeckue 1eiicTBUA:

| BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MATEMAaTHUYCCKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHSAMHU, (HOPMYyIUPOBATH
OTpeNie/ICHUs]  TMOHATHUN, YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKaIy, OCHOBAaHUS JUIsl OOOOIIEHUS M CpPAaBHEHUS, KPUTECPUU
IPOBOIMMOTO aHAIIN3a;

| BOCIPUHHUMATH, (QOPMYIHpPOBATH U MPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, €IWHUYHBIC, YaCTHBIE W 0OIIue,
YCIIOBHEIE;



BBISIBJISITH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
npotuBopeurss B (akTax, AAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npeajaraTb ~ KpUTEpPUM Ui BBISIBICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHNIL;

JIeJIaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa30upaTh JI0Ka3aTebCTBA MATEMATHUECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTHUBHOIO), MPOBOAMTH CAMOCTOSATEIBHO HECIOKHBIE JI0Ka3aTelIbCTBA
MaTeMaTHYecKux (HaKkToB, BBICTpaMBaTh apryMEHTAlLMI0, MPUBOAUTH
IPUMEpPBI U KOHTPIIPUMEPBI, 0O0CHOBBIBATH COOCTBEHHBIE PACCYXKACHHUS;
BbIOMpaTh Ccroco0 pemieHus yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHus, BbHIOMpaTh Haubonee MNOAXOMAIIMI ¢ Y4ETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejLCKue 1eHCTBUA:

[

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUIM WHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, MNpodiemy,
CaMOCTOSATENIbHO YCTAaHABIMBATh WCKOMOE W JaHHOE, (OpMHUPOBATH
TUTNIOTE3y, apTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIbIIOE  HKCCIEAOBAaHME MO  YCTAHOBIICHHUIO
OCOOCHHOCTEHI MaTEeMaTHYECKOTO0 OOBCKTa, 3aBHCHMOCTEH OOBEKTOB
MEXIy COOO0M;

CaMOCTOATENHFHO (POPMYIHPOBATH 0000IIEHNS U BBIBOJBI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOIONIEHUS, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pPA3BUTHE TPOIECCa, a TAKKE BBIIBUTATH
MIPEATOIO0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

0

BBISIBJISITh HEJOCTATOYHOCTh U H30BITOYHOCTh WH(MOpPMAIUU, JTaHHBIX,
HEOOXOIMMBIX JIJIS PEIICHHMS 3a]1a4H,

BBIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB B (JOPM MIPEACTABIICHHUS,

BBIOMpaTh (GopMy TNpeaAcTaBieHUsS HWHPOpMAMU M HWUIFOCTPUPOBATH
permiacMbie 3ajladyd  CXeMaMH, JuarpaMMaMH, WHOW rpadukod W HX
KOMOWHAILIMSIMHU;

OIICHWBATh HAAEKHOCTh WH(OpPMAIUU TIO KPUTEPUSM, MPEIIOKECHHBIM
y4HUTENIEeM UIH CHOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKATHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeiCTBUSA:



(] BOCHPUHUMATH U (HOPMYIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSIMHU U LIETSIMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBbIpa)xaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX U MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHECHHS TI0
XOJly peIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

1 B X0Jie 00CYXJIeHUs 33a]1aBaTh BOIPOCHI [0 CYLIECTBY 00CYK/1aeMOIl TEMBI,
po0IeMbl, perraeMoi 3aj1aum, BbICKa3bIBaTh UACH, HAIICJICHHbIC HA TIOUCK
pEIICHUs, COIMOCTAaBIATh CBOM CYXICHHUS C CYXICHHSAMH JPYTHX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh Pa3IMdMe M CXOJCTBO TO3HIIHMA, B
KOppeKTHOU opme hopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

(1 TPENCTaBIATh  pe3yibTaThl  pelIeHUs  3aJadd,  OIKCIIEPUMEHTA,
UCCIICJIOBAHMSI,  TMPOEKTa,  CaMOCTOATEIHHO  BBIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUY;

() TOHMMATh ®  WCIOJb30BaTh  NPEHMYIIECTBA  KOMAHJAHOW U
WHIUBUIYAIbHOW pabOThl TPH PEIIEHWH YYEOHBIX MaTEMaTHYECKUX
3ajay;

| TPUHUMATH [I€Jh COBMECTHOM NEATENBHOCTH, IJIAHUPOBATh OPTaHU3AIIHIO
COBMECTHOM paboThl, pacmnpenensiTb BUIbI padOT, JOTOBApUBATHCA,
o0cyXmaTh TpoIecc u pe3yiabTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIOJICH;

] ydacTBOBaTh B TPYyIIOBBIX (opMax paboTel (0OCYXIeHHS, OOMEH
MHEHHUSIMH, MO3TOBBIE INTYPMBbI M JAPYTHE), BBIMIOJHATH CBOK YacTh
pabOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMU WICHAMH KOMaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIMH MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBHS
Camoopranusanus:

1 CaMOCTOSITEIHLHO COCTABJISITH IUIAH, aJlTOPUTM pEIIeHUs 3a7avn (WIH ero
4acTh), BBIOMPATh CIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCYypCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTh M KOPPEKTUPOBATh
BapUaHThI pelIeHUH ¢ y4ETOM HOBOM MH(MOpMaIUu.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

[ BIAAETh CIOco0amMH  CaMONPOBEPKH, CAMOKOHTpOJIA IIpolecca M|
pe3yibTaTa pelieHus MaTeMaTUYeCcKOn 3a/1auu;

(| TPeaBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NPH PEIICHUH
3a/ladyd, BHOCHTH KOPPEKTHUBBEI B JIEATECILHOCTh HA OCHOBE HOBBIX
00CTOSATENHCTB, HAACHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

] OLIGHUBAaTh COOTBETCTBHE pE3yJIbTaTa JESITEILHOCTH TOCTABICHHOMN IIeNN
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS 11EJIH,
HaXOJWTh OIMHUOKY, 1aBaTh OLICHKY TPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 7 Kjacce 0OydYaroIIMiiCA TMOJYYHUT CJEAYIOIHE
peIMETHBIE PE3YJIbTaThI:

Yucna 1 BBIYMCICHUA

BreimonHsATe, codeTras yCTHBIE W MHUCHMEHHBIC MPHEMBI, apuPMETHUYECKHE
JCUCTBHS C pallHOHATBHBIMHU YHUCIaAMH.

HaxoauTh 3Ha4YeHMs] YKUCIOBBIX BBIPAKEHUH, MPUMEHITh pPa3HOOOpa3HbIe
crocoO0bl U MPUEMBI BBIYHUCICHUS 3HAUYEHUN OPOOHBIX BBIPAXKEHUH, COJEpKalIX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[lepexoauTh OT oAHOW (HOPMBI 3alUCH YUCEN K Apyrou (mpeoOpa3oBbIBAaTh
JECSATUUHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATHUHYIO IPOOB).

CpaBHUBATh U YIOPSA0YMBATH PALIMOHAJIbHBIE YUCIIA.

OKpyrisaTh yucna.

BrIMOMHATE MPUKUAKY U OLIEHKY Pe3yJIbTaTa BEIYUCICHHM, OIEHKY 3HaYCHHM
YHCJIOBBIX BBIPRKCHUU. BBIMONMHATH NEHCTBUS CO CTENEHSMU C HATypajJbHBIMU
MOKa3aTeJISIMU.

[IpuMmeHsTh  HpU3HAKU  JACTUMOCTH,  Ppa3JIOKEHHE HAa  MHOXKUTEIH
HaTYypaJIbHBIX YHCEI.

Pemarp npakTUKO-OPUEHTHPOBAHHBIC 3aJaud, CBS3aHHBIE C OTHOLICHHEM
BEJIMYMH, TPONOPLHOHAIBHOCTRIO BEJIMYWH, IPOLIEHTAMH, HHTEPIPETUPOBATH
pe3yJIbTaThl PELICHUs 3a/lad ¢ y4€TOM OTpaHUYEHUH, CBSA3aHHBIX CO CBOMCTBaMH
paccMaTpuBaeMbIX 0OBEKTOB.

AJuire0OpanyecKue BhIPpaKeHUA

Hcnonp3oBath anreOpanyeckyl0 TEPMHHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuaa.

Haxomuts 3HaueHHs OyKBEHHBIX BBIPQKEHMHM INpPU 3aJaHHBIX 3HAUEHUSX
NIEPEMEHHBIX.

BommonusaTe  mpeoOpa3oBaHUS  IIEIOTO  BBIPAKEHHS B MHOTOUJICH
PUBEJACHUEM TI0JIOOHBIX CIIAraeMBbIX, PACKPBITHEM CKOOOK.

BbINONHATE yMHOXEHHE OJHOYJIEHAa Ha MHOTOWIEH M MHOIOWIeHa Ha
MHOTOYJICH, TPUMEHSTh (POPMYJIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOMUTEIU C IMOMOILBIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXHUTENs, TPYNIHUPOBKU CJaraeMslx,
npUMeHeHus: GOPMYJI COKPAILEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHUsI MHOTOYJIEHOB ISl PELLEHUS Pa3IMUHBIX 33]1a4
U3 MaTEMaTHKH, CMEKHBIX TPEIMETOB, U3 PEaTbHON MPaKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHW C HATYPAJbHBIMH ITOKA3aTEISAMH JUIS
npeoOpa3oBaHUs BRIPAKCHUI.



YpaBHeHUS U HEPABEHCTBA

Pemarp sMHENHBIE YpaBHEHUSA C OJHOW NEPEMEHHOM, NPUMEHsS IIpaBUia
Iepexoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMmy. [IpoBepsATs, sABisieTCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensaTy rpaduyeckre METOIbI IPH PEIICHUH JIMHEWHBIX YPaBHEHUHN U UX
CHCTEM.

[TonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOro
YPaBHEHHS C IByMS IIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JIUHEHMHOrO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPUBOJIUTH MPUMEPHI PELICHUS
YpaBHEHHS.

Pemars cuctemsbl AByX TMHENHBIX YPABHEHHUN C IBYMs IEPEMEHHBIMH, B TOM
quciie rpaduIecKu.

CocTaBisATh M pelaTh JHMHEWMHOE YPAaBHEHHE WIM CUCTEMY JIMHEHHBIX
YPaBHEHUW 110 YCIIOBUIO 3a/Ja4d, HWHTEPHOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MMOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300paxkath HA KOOPAMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOLIUE 3aaHHBIM
KOOpAWHATaM, JIy4M, OTPE3KH, UHTEPBaJIbl, 3alIUCHIBATH YUCIIOBBIE IIPOMEKYTKHU Ha
anreOpanveckoMm s3bIKe.

OTMeuarh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 33/JIaHHBIM KOOpJMHATAM,
CTPOUTH rpaduKy JUHEHHBIX GyHKIMI. CTpouTh rpaduk QyHKIHH y = [X|.

OnuceiBaTh C MOMOLIBIO (YHKIUN HW3BECTHBIE 3aBUCUMOCTU MEXKIY
BEJIIMUMHAMU: CKOPOCTb, BPEMsl, PAaCCTOSIHHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTENLHOCTD, BpeMsi, 00BEM padOTHI.

Haxonutb 3HaueHre QyHKIUHU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii cnocod MpeacTaBICHUS M aHalIW3a MHPOpMAaIu,
U3BJIEKaTh U UHTEPIPETUPOBATHh UHPOPMAIIHIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicsi TOJYUYUT CIIEIYIOIINUE
IIPEAMETHBIE PE3YJIBTATHI:

Yucia 1 BIYMCICHUSA

Hcnonb30BaTh HayajabHbIE MNPEACTABICHUS O MHOXECTBE JICUCTBUTEIBHBIX
YyuUCeN JUIsl CPABHEHMSI, OKPYTJIEHUSI U BBIUUCIECHUHN, N300pakaTh JACHCTBUTEIbHbBIC
YyyCia TOYKaMU Ha KOOPAWHATHOW MPSMOU.

[IpuMeHATh TOHATHE apU(PMETHUECKOrO0 KBAAPATHOIO KOPHS, HAaXOIUTh
KBaJIpaTHbIE KOPHHU, MCIOJB3YsI NMPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBITOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAApPATHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEH.



Hcnonb3oBath 3anucu OONBIIMX W MaJbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucia 10.

Auire0OpanvecKue BhIPpaKeHUA

[IpuMeHsTh MOHSTUE CTENEHM C LEIbIM IOKAa3aTeleM, BBIMOJIHSITh
npeoOpa3oBaHus BEIPAXKEHU, COJEPKAIIUX CTETICHH C LIETBIM IMOKa3aTesIeM.

BhINONHATE TOXIIECTBEHHBIE NMPEOOpPA30BAHUS PAIIMOHABHBIX BbIPAKEHUN
Ha OCHOBE MPaBWJI JSUCTBUN HAJl MHOTOUJIEHAMH U aJireOpandecKUMu JpOOsSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpumensaTs mpeoOpa3oBaHuUs BRIPAKCHUH IS PEIICHUS Pa3IMYHbIX 3a7a49 U3
MaTeMaTUKH, CMEXXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEiHbIE, KBaJpaTHbIE YPAaBHEHUSI W PallMOHAIBHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C IByMSs IEPEMEHHBIMHU.

[IpoBoauTe mpocrenmme UCCIEN0BaHUs YPABHEHUM U CUCTEM YPABHECHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHui (YyCTaHaBIUBaTh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA ypaBHEHUW PEUICHHMS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

[TepexoauTs OT ciioBecHOW (HOPMYIUPOBKM 3adaud K e€ anreOpandeckon
MOZENH C TIOMONIbIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbI YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHsTH CBOWCTBA YHCJIOBBIX HEPABEHCTB JUIsI CPaBHEHUSI, OIICHKH,
pelaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CUCTEMBI, 1aBaTh
rpa@uUecKyr0 WJUTIOCTPAIIMI0 MHOXXECTBA PEIICHUN HEPAaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUA

[ToHumaTh ¥ HUCHOJIB30BAaTh (PYHKIIMOHAIBHBIC MOHSATUSA U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYCHUS), OMPEEIATh 3HAUCHHE (DYHKIIMU IO 3HAYCHUIO
apryMeHTa, ONpeeNsTh CBOMCTBA GYyHKIIUU 10 €€ rpaduKy.

Ctpouts rpaduku 3J1IeMeHTapHbIX (QYHKIHMN BUAA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTh CBONCTBA YHCIOBON
bynakuu 1o e€ rpaduxy.

K xonmy oOyuenuss B 9 Kkjacce oOydaromMiics TMOJYYHUT CJEAYIOUINE
PEAMETHBIE PE3YIbTATHI:

Yucna 1 BBIYMCICHUA

CpaBHUBATH U YNOPAI0YMBATH PAIIMOHAIBHBIE U UPPALIMOHAIILHBIC YUCTIA.

Beimonuare apudmernyeckue JEWCTBUS C  pallMOHAJIbLHBIMU YHCIIaMH,
coyeTrass YCTHbIE W TMCbMEHHbBIE MPHUEMBI, BBINOJIHATH BBIYUCICHUS C
UppaIMOHATBHBIMU YUCIAMHU.



HaxomuTe 3HayeHus cTeneHeld C MeNbIMH TOKa3aTelsiIMU M KOPHEH,
BBIYUCIISIT 3HAYEHHS YUCIIOBBIX BBIPAKCHUH.

OKpyrJiiATh JNEUCTBUTEIBHBIE YHCIA, BBINIOJIHATh MNPUKHUAKY pe3yibTara
BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemare nvHENHBIE W KBaJpaTHbIE YpPAaBHEHUS, YPaBHEHMS, CBOISALIMECS K
HUM, NIPOCTENIITINE TPOOHO-pAIMOHATBLHBIE YPAaBHEHUS.

Pemate cuctembl OBYX JIMHEWHBIX YPAaBHEHUM C JBYMSI NEPEMECHHBIMU M
CHUCTEMBI JBYX YPAaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISCTCS JIMHECUHBIM.

Pemate TekcTOBBIE 3amauM  anreOpanvyecKMM CHOCOOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHUS WJIU CUCTEMBI JIByX YPABHEHHH C JBYMS IEPEMEHHBIMU.

[IpoBOaUTHE MpOCTENIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUM, B
TOM YHUCJIE ¢ IPUMEHEHUEM TpadUuecKuX MpeIcTaBlIeHnid (YCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YpPaBHEHUW DPEUICHHMS, €CIU UMEET, TO CKOJIBKO, U
npouee).

Pemate nuHelHBIE HEPABEHCTBA, KBaJIpaTHbICE HEPABEHCTBA, HM300paKaTh
pEllIeHNE HEPABEHCTB HA YHWCIIOBOM MPSAMOM, 3alMCHIBaTh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, M300pa)xaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YHCJIOBOM MPSMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUM PA3JIMYHBIX 3a7a4.

DOyHKIUHA

Pacnio3naBate (yHKIIMM u3ydeHHBIX BHAOB. [loka3bIBaTh CXeMaTHYECKU

pacnoioKeHUe Ha KOOPAMHATHOM IUIOCKOCTU TpadukoB GyHKUMN BUJA: ¥ = kx,
=kx+by=kixy=ax2 +bx+c¢ y=x3y=13x y = |x|, B 3aBUCHMOCTH OT
3HaueHUH K03(pPUIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIHI.

Crpouts M H300paxaTh CXeMaTUYECKU rpaUKU KBaJAPAaTUYHBIX (PYHKIUH,
OIUCHIBAaTh CBOWCTBA KBaIPAaTUUHBIX (DYHKIUHI MO UX rpaduxam.

Pacnio3znaBaTh kBagpaTHuHyr (QYHKLHUIO 1O (opMyIie, MPUBOAUTE MPUMEPHI
KBaIpaTUYHBIX (YHKLMNA U3 peaTbHOM KU3HU, PUBUKHU, TEOMETPHH.

YuciioBble MOCIEA0BATEIBLHOCTH H IPOrPecCuu

Pacrio3naBaTh apu(MeTHUYECKyl0 U TEOMETPUYECKYI0 TMPOTPECCHH MpPH
Pa3HBIX CIOCO0ax 3a/1aHusl.

BbINONHATE  BBIYMCICHUS C  HUCHOJB30BaHHWEM (OopMya n-ro uieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI NEPBBIX N YJICHOB.

N300paxarh ujeHbl MOCIEN0BATEIbHOCTH TOYKAMH HAa KOOPAMHATHOU
IUIOCKOCTH.



Pemarp 3amauM, CBSI3aHHBIE C YUCIIOBBIMH IOCJIEIOBATEIbHOCTSMHU, B TOM
YHUCJIE 3a/1a4¥ U3 PEeaIbHOM >KM3HU (C HUCIOIBb30BAHUEM KAJIbKYJIATOPA, HU(POBBIX
TEXHOJIOTHUHA).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KITIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHHE pa3aesioB H TeM nudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (icpp )
NporpamMmblI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
1 Yucia 1 BeryucieHns. PanmonansHele 75 1 bu6mmorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bu6mmorexa [JOK
2 A 2 1
ArCOPAITIECKNE BEIPAKCHHA 7 hitps://m.edsoo.ru/7f415b90
bu6mmorexa [JOK
3 VPABHCHHUS! 1 HEPABEHCTBA 20 I https://m.edsoo.ru/7f415b90
bubmnoreka LJOK
4 Koopaunate! u rpaduku. OyHKIINN 24 1 hitps://m.edsoo.ru/ 7415590
bu6moreka [IOK
5 I1 6 1
OBTOPCHHC 1 0006MICHHC https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 5 0




8 KVIACC

KoanuecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne n/m Konrpoabnsie | IIpakruueckue
NporpamMmsblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
bubmnoreka LJOK
1 Yucna u Beruncnenus. KpaapaTHeie KOpHU 15 https://m.edsoo.ru/7f417af8
) Yucia u BeruuciaeHnst. CTeneHs ¢ IeabIM 7 bu6mmorexa [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7{417af8
3 AnrebpanyecKue BHIPAKCHHUS. 5 1 bubnuoreka LIOK
KBanpatHblii TpEXUIeH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BhIpaKCHUSI. 15 1 bu6nuoreka [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. KBampaTHbIe bubnmoreka [JOK
5 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI bubnmoreka [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.cdsoo.ru/7f41 7afg
bu6mmoreka [JOK
8 DyHKUHH. OCHOBHEIC NORATHA > https://m.edsoo.ru/7f417af8
bub6mmoreka [JOK
o Dymxim. duciossie dynicin ? https://m.edsoo.ru/7f417af8
bub6mmorexa [JOK
I1 2
10 OBTOpeHHE ¥ 0000merHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KVIACC

KoanuecTBo yacon JIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTHueckue (1dpp )
NMporpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
| Uucna u BeruncieHus. J{eiicTBUTENbHBIE 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnoreka [JOK
OJIHOU IIEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
.H 16 1
4 VYpaBHeHusa u HepaBeHCTBA. HepaBeHcTBa hitps://m.cdsoo.rw/76419d08
bu6mmorexa [IOK
16 1
> PymicuH https://m.edsoo.ru/7f419d08
bu6nmorexa [IOK
4 15 1
6 HCJIOBBIE MOCJIEI0BATEILHOCTH hitps://m.cdsoo.rw/76419d08
7 [ToBTOpenue, 060061IeHNE, CCTeMaTU3alus 18 1 bubmuoreka [JOK
3HAaHUUN https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOTI'PAMMBbBI

7 KJIACC
Kona .,
IIpoBepsiemble npeMeTHBIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
NpoBePsSIEeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTarta
1 Yucia ¥ BEIYHACIEHNS
. BeimonHATh,  coderas  YCTHBIE W TNHCHMEHHBIE  TPUEMBI,
' apupMeTUIeCcKHe IeUCTBUS C pallMOHATILHBIMHU YU CIIAMU
Haxomuts 3HAYCHUS YHCIIOBBIX BBIpaKCHUH, MPUMEHSATD
1.2 pa3HO0Opa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN JPOOHBIX
BBIPXEHUH, COIepKaIUX OOBIKHOBEHHBIC U JICCATUYHBIC ApOoOU
[lepexoauts 0T oaHOM (opMbl 3amucH 4YWced K ApYrou
13 (mpeoOpa3oBBIBaTh  JIECATHYHYHO  TpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH, B OCCKOHEUHYIO
JECATUYHYIO JPOOB)
1.4 CpaBHHUBATH U yHOPSAI0YUBATH PAIIMOHATIBLHBIC YHCTIA
1.5 OKpyriaTh uyncna
BhIMONMHATE MPUKUIIKY W OLIEHKY pe3yJibTaTa BBIYMCICHUHM, OICHKY
1.6 3HAQYEHUW YHUCIOBBIX BBIPAKECHUH. BBINOMHATH JIEUCTBUS  CO
CTEMEHSAMH C HaTypaJIbHBIMU MTOKA3aTEISIMU
L7 [IpuMeHATh TNpU3HAKK JEIUMOCTH, pPAa3J0KEHHE HAa MHOXUTEIU
' HaTypaJIbHBIX YHCET
Pemate  mpakTHKO-OpPMEHTHPOBAHHBIE  3a7adyH, CBsA3aHHBIE C
OTHOILICHUEM BCJIMYUH, MPONOPLUUOHATBHOCTHIO BCJIMYMH,
1.8 MPOIICHTAMH, HMHTEPIIPETUPOBATh PE3YyJbTaThl pEIICHUs 3ajad C
y4ETOM OTpaHUYECHUH, CBSI3AHHBIX CO CBOMCTBAMHU paccMaTpHUBAEMBIX
00BEKTOB
2 AnreGpanyeckre BbIpaXeHUs
51 Ucnons3oBarh anreOpandyeckyr0o TEPMUHOJIOTHIO W CHMBOJIHUKY,

IMPUMCHATDb e B mpouecce OCBOCHUA quGHoro MarTcpuraia




Haxoauth 3HaueHUst OYKBEHHBIX BBIPDAKEHUH TIpU  3aJIlaHHBIX

22 3HAYECHUSX [IEPEMEHHBIX
53 BbimonHATe npeoOpa3oBaHMsl LEJIOTO BBIPAXKEHHS B MHOTOUWIEH
' NPUBEICHUEM MOJO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBINONHATE YMHOXKEHHE OAHOWIEHA HA MHOTOYJIEH M MHOIOWIEHA Ha
24 MHOIOWIEH, NPUMEHATh (OpMyJIbl KBajapara CyMMbl M KBajpara
pa3HOCTH
OcyecTBIATh pa3IoKEHNE MHOTOYJIEHOB HA MHOXKHTEIHN C TIOMOIIIBIO
2.5 BBIHECEHHMSI 32 CKOOKH OOIIEro MHOXHUTEIS, TPYIIUPOBKHU CIaraeMblX,
npuMeHeHHs GOopMYJT COKPALIEHHOTO YMHOXKEHHUS
26 [TpumeHsaTH NpeoOpazoBaHKsi MHOTOUICHOB JJISl PELICHUS Pa3IMYHbIX
' 3a]1a4 U3 MaTeMaTUKU, CMEXHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU
57 Hcnons30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMHU ITOKa3aTEIISIMU
. JUIs IpeoOpa30BaHusl BbIPAKEHUN
3 VYpaBHEHUS U HEPABEHCTBA
Pemiate nuHEHBIE ypaBHEHUS C OJHOM TEPEMEHHOW, TPUMEHSS
3.1 IIpaBWJIa NEPEX0AA OT UCXOJHOTO YPaBHEHHUS K PaBHOCWIBHOMY €MY.
ITpoBepsTS, SABIAECTCA U YUCIO KOPHEM yPaBHEHUS
12 [IpumensiTb rpaduueckue METOAbl TPU PEIICHUU JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
13 [TonGupath npumMepsl ap YUCe, ABISAIOIIUXCS PELICHUEM JTUHEHHOro
' YpaBHEHHUS C ABYMsI IEPEMEHHBIMU
Ctpoutb B KOOPIAMHATHOMN IJIOCKOCTH rpauK JMHEHMHOTO YPAaBHEHUS C
34 JIBYMs TEPEMEHHBIMHU; IOJIb3YSACh I'paUKOM, NPUBOIUTH IPUMEPHI
pellIeHus] ypaBHEHUS
15 Pemate cuctemsl IByX JUHEHHBIX YPAaBHEHUN C ABYMS IIEPEMEHHBIMU,
. B TOM 4HUCJIE TpapUUECcKu
CocTaBnsaTh U peniaTh JUHEHHOE YpPaBHEHHUE WJIM CHUCTEMY JIMHEUHBIX
3.6 YPaBHEHUH I10 YCIIOBUIO 33/1a4, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M ITOJIy4YCHHBIN pe3ysbTaT
4 Koopaunate! u rpadpuku. OyHKIIMN
N300paxaTh Ha KOOPJAUHATHOM NPSAMON TOYKH, COOTBETCTBYIOILIUE
4.1 3aJJaHHBIM KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEpBajbl, 3alHUCHIBATh

YHUCJIOBBIC ITPOMEIKYTKHU Ha aﬂre6pa1/mec1<0M SA3BIKE




OtMmeuaTth B KOOpI{I/IHaTHOﬁ IINIOCKOCTH TOYKH IIO 3aJaHHBIM

42
KOOpJAMHATAM
43 Crtpouts rpaduxu nuHelHbIX QyHKIHH. CTpouTth rpaduk GyHKIHH Y
' = |x]
OnwuceiBaTh C MOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBUCUMOCTH MEXITY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pPACCTOSHME, IIE€HY, KOJHMYECTBO,
CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHune GyHKIMU MO 3HAYECHHUIO €€ apryMeHTa
[Tonumats rpaduyeckuid crnocod MpeACTaBICHUS M aHAIM3a
4.6 uHbOpMaluy, H3BIEKAaTh U HMHTEPIPETUPOBATH HHGMOpPMALUIO U3
rpaMKOB peabHbIX MTPOLECCOB U 3aBUCUMOCTEH
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsIeMOro .
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa3oBaHus
pe3yjabTarta
1 Uucna u BBIYUCICHUS
Hcnonp30BaTh  HadallbHble  MPEACTABIECHUS O  MHOXKECTBE
. JIEMCTBUTENIbHBIX YUCEN JJII CPABHEHUS, OKPYIJVICHHS] U BBIYUCIICHUH,
. n300pakaTh JCWCTBUTENbHBIC 4YHCIA TOYKAMH HA KOOPJMHATHOU
MPAMO
[IpumensiTb  MOHATHE  apU(METUYECKOTrO0  KBaJpaTHOTO  KOPHS,
- HaXOJIUTh KBAJpaTHbIE KOPHHU, HCIONB3Ysl MPH HEOOXOAMMOCTHU
' KaJIbKYJISITOP, BBITOJIHATH MpeoOpa3oBaHusl BHIPAKEHUH, COAepKAIIUX
KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEU
13 Hcnonb3oBaTh 3amucu  OONBIIMX M MajbIX YHCEN C MOMOIIBIO
' NeCATUYHBIX Opo0elt u cTeneHei uncna 10
2 AnreGpanyeckre BbIpaXeHHs
[IpuMeHsTh TMOHATUE CTENEHU C LENbIM II0Ka3aTeleM, BBIIOJIHATh
2.1 npeoOpa3oBaHus BBIPAKEHHUM, COAEPXKAIIUX CTEHEHH C IEJbIM
[0Ka3aresiem
55 BBIMONHATE ~ TOXKIECTBEHHbIE  NMPEOOpa3oBaHMSA  PALMOHAIBHBIX

BBIpa}KCHI/Iﬁ Ha OCHOBEC IIpaBUI HCI;’ICTBHI;'I Haa MHOrowjicHaMu H




anredpandeckuMu aApo0sMu

23

PacknanpiBaTh KBagpaTHbIA TPEXUIIECH HA MHOKHATEIIN

2.4

[TpuMeHsATH TIpeoOpa3oBaHUsl BBIPAKEHHH IS PEIIEHUS Pa3IUYHBIX

3aaa4 U3 MaTEMaTUuKH, CMEXKHBIX IIPEAMETOB, U3 peaanoﬁ IMPAKTHUKHU

VYpaBHEHUs U HEPABEHCTBA

3.1

Pemate JsMHEVHBIE, KBaJgpaTHbIE YpPAaBHEHUS W  PALMOHAIBHBIE
YPaBHEHUs, CBOAAILIMECS K HUM, CUCTEMBI BYX YPaBHEHHUU C IAByMs

MNEPEMECHHBIMU

3.2

[IpoBoauTh TPOCTEHINIME WCCIECIOBAHUS YPAaBHEHUM U CHUCTEM
ypaBHEHHH, B TOM 4YHCIE€ C TPUMEHEHHEM TIpapUuecKux
IpeJcTaBlIeHU (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE WIM CHCTEMaA

ypaBHCHI/Iﬁ pemcHus, €CJIiu UMCCT, TO CKOJIbKO, U npoqee)

3.3

[lepexonuTs OT ciOBEeCHOM  (OpMYIHpPOBKM 3adadyu K  e€
anreOpandecko MOJEIM C MOMOILBIO COCTABJICHUS YpPaBHEHUS WIIU
CUCTEMBbl YpaBHEHMI, WHTEPHPETUPOBATH B COOTBETCTBUH C

KOHTEKCTOM 33J1a4¥ MTOJYYECHHBIN pe3yJIbTaT

34

HpI/IMeHHTB CBOMCTBA YHCIIOBBIX HCPABCHCTB IJId CPpaBHCHUS, OLICHKHU,
pelaTth JUHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW U UX CHUCTEMBI,
JaBaTh  rpauueckyl0  WUIIOCTPAllMI0O  MHOXKECTBA  PEIICHUN

HEPAaBCHCTBA, CUCTEMbI HCPABCHCTB

OyHKIMHT

4.1

[lonnmath ¥ HUCHONB30BaTh (YHKUMOHAJIBHBIE TOHATHUS M SI3BIK
(TepMHHBI, CHUMBOJMYECKHE 0003HAU€HUs), OINpeNeNiTh 3HAYEeHUE
(GYHKIMM 1O 3HAYEHUIO apryMEHTa, ONpEAENsATh CBOMCTBA (YHKIUU

1o e€ rpauky

4.2

Ctpoutb rpaduku 3JeMeHTapHBIX QYHKIIMH BHUA:

y = k/x

k/x
, ¥ =X,y = X% y = |X|, onHChIBaTh CBOWCTBA YHCJIOBOH (PYHKIIUH 1O €€

rpaduky




9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
00pa30BaTeILHON NPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

Yucna v BEIYMCICHUS

1.1

CpaBHI/IBaTB U YHOpAAOYMBATh PAMOHAJIBHBIC W HppalldOHAJIbBHBIC

qucia

1.2

BoinonusaTe apudmeTrueckue IEeHCTBUS C pallMOHAIbHBIMUA YUCIIAMU,
coueTasi YCTHbIe M MUCHhMEHHBIE MPHUEMBI, BBITIOIHATH BBIYUCICHUS C

HppauOHAJIbHBIMU YU CJIAMU

1.3

HaXOI[I/ITB 3HAYEHHS CTEIEHEeH ¢ OCJIBIMH IMOKAa3aTCiIsIMHU 1 KOpHCfI,

BBIYHCIIATH 3HAYCHHA YK CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyriasTh AeWCTBUTEIBHBIC YHCIIA, BBITOIHATH IPUKHUIKY PE3yJIbTaTa

BBI‘-IHCJ'ICHHIZ, OLICHKY YUCJIOBBIX B]'::Ipa)KeHI/Iﬁ

VYpaBHEHHs U HEPABEHCTBA

2.1

Pemate snMHEMHBIE W KBAJApPAaTHBIE YPaBHEHHWs, ypaBHEHUS,

CBOJISIILIMECS] K HUM, NIPOCTENIINE TPOOHO-PALIMOHAIbHbBIE YPaBHEHUS

2.2

Pemate cucTemMsl AByX JUHEHHBIX YPABHEHUH C JBYMs IIEPEMEHHBIMU
U CHUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHEHHBIM

23

Pemate TEKCTOBBIE 3a/a4d anreOpanvdeckuM CIOCOOOM C TOMOIIBIO
COCTaBJICHUS YpPAaBHEHUS WJIM CHUCTEMBI JIBYX YpPaBHEHMH C JABYMs

MNEPEMCHHBIMU

24

[IpoBoaNUTE TPOCTEHININE WCCIECIOBAHUS YPAaBHEHUM U  CHUCTEM
ypaBHEHHH, B TOM 4HClI€ C NPUMEHEHHEM TIpaduuecKux
npeJCcTaBIeHUN (HanmpuMep, yCTaHaBIUBaTh, UMEET JIU YpaBHEHUE WIIN

CHUCTEMa YPABHEHUH PEILICHHUS], €CIIK UMEET, TO CKOJIBKO)

2.5

PemraTe JIMHEHBIE HCPABCHCTBA, KBaJApaTHbLIC HCPABCHCTRBA,
I/I306pa)KaTB pemICHUC HCPABCHCTB HaA YHCIOBOH HpﬂMOfI, 3alluCbIBATh

pemeHuC ¢ MTOMOIIBIO CUMBOJIOB

2.6

Pemiate cucTeMBl JIMHEMHBIX HCPAaBCHCTB, CHCTCMbI HCPABCHCTB,

BKJIFOUAOMIUC  KBAJAPaTHOC HCEPABCHCTBO, I/I306pa)i(aTL pemicHuc




CUCTCMbI HCPABCHCTB Ha YHCIIOBOM Hp?[MOfI, 3alMUCbIBaTh PCHICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcnonbs30BaTh HEpAaBEHCTBA MIPU PEILICHUM PA3JIMYHBIX 3a1a4

OyHKIMHU

3.1

PacriosHaBate ~ GyHKIMM ~ M3y4eHHbIX  BUAOB.  Iloka3biBaTh
CXEMAaTHUYECKH PacIioIOKEeHUE HAa KOOPANHATHON TNIOCKOCTH TPauKOB
¢byukuuit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HA4YeHUH KOA((HUIIMEHTOB, OMUCHIBATH CBOWCTBA (PYHKITHIA

3.2

[Toka3biBaTh CXEMAaTHYECKH PACIOJNIOKEHHE Ha  KOOPJMHATHOU
IUIOCKOCTH TpapukoB (QyHKUMH Buaa y = VX, y = |X| U ONHUCHIBATH

CBOICTBa (PYHKIIMI

3.3

Crpoutb M u300paXaTb CXEMAaTU4YECKU TpaduKU KBaJPaTUYHBIX

(GyHKIMI, ONUChIBaTh CBOICTBA KBaJpaTUYHBIX (YHKUMH IO HX

rpadukam

3.4

Pacnio3HaBaTh KBaJapaTH4Hyl0 (YHKIHIO 1O (Qopmyie, MNPUBOIAUTH
IpUMEphl KBaJpPaTUYHBIX (YHKIUN M3 peasbHON XKU3HH, (PU3UKH,

reoMCTpuun

Apudmernueckast U reOMeTpUUECcKast IPOrpeccun

4.1

Pacrnio3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO MPOIPECCHH TPU

Pa3HbBIX cioco0ax 3adaHus

4.2

BBINONHATE BBIUMCIIEHUS C HUCMOJb30BaHUEM (GOPMYN A-TO YJIEHA
apu(METHUECKOM M TeOMETPUYECKON MPOrPecCHil, CyMMBI MEPBHIX N

YHJICHOB

43

I/I306pa)ICaTB YJICHBI ITOCJIICA0OBATCIIbHOCTH TOYKAMU Ha KOOpHHHaTHOﬁ

IIJIOCKOCTH

4.4

Pemiate 3aaa4i, CBA3aHHBLIC C YHUCJIIOBBIMHU ITIOCIICAOBATCIILHOCTAMU, B
TOM YHCIC 3aJadyu U3 peanbﬂoﬁ JKHN3HHU (C HUCIIOJIB30BaHHECM

KaJIbKYJISITOpa, HU(POBBIX TEXHOIOT )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna v BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE W JECATHYHBIE, MEPEXO0J OT OJHOW (HOPMBI 3alUCH
1.1 npobeit x napyrou. IloHsTHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHHE,
YIOPSAA0YMBAHUE PALIUOHATIBHBIX YUCEI
1o ApudmeTnueckue ASMCTBUS C pallMOHAIbHBIMU YnciaamMu. Perenue 3anau u3
' peanbHON MPAaKTUKU HA YacTH, HA IPOOH
13 CreneHb C HaTypajJbHbIM IIOKa3aTeJeM: OIpe/iesieHue, NpeoOpa3oBaHue
' BBIPQXXCHHUI Ha OCHOBE OIpeIeNIeHus, 3aIIUCh OOJIBIIUX YUCEl
L4 [IporieHTsl, 3anuch NPOLEHTOB B BHUJAE ApoOU U ApoOU B BHUJE MPOIEHTOB.
' Tpu oCHOBHBIE 3a/1a4y HA IPOLIEHTHI, PEILICHUE 3a1a4 U3 PEAJIbHON TPaKTUKU
L5 [IpumeHeHre NpPU3HAKOB  JEIMMOCTH, Pa3jOXKEHUE HAa  MHOXKUTEIN
' HaTypaJIbHBIX YUCEIl
L6 PeanbHble  3aBUCMMOCTM, B TOM 4ucle T@psMas HW  oOparHas
' IPONOPLHUOHAIBHOCTH
2 AnreGpanyecKkue BbIpaKeHUS
51 [IepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUSA C NEpEMEHHOM. JlonmycTumble
' 3HAYEHUS TIEPEMEHHBIX
55 [IpencraBneHre 3aBUCHUMOCTH MEXJy BEJIMYMHAMU B BUIEC (HOPMYIIbI.
' Brruucnenus no popmynam
53 [Ipeobpa3oBanne  OyKBEHHBIX  BBIPQKEHHUH, TOXIECTBEHHO  paBHbBIC
' BBIPAXCHUS
2.4 CBolicTBa CTENEHH C HATYPAJIbHBIM MOKa3aTEIEM
5 OpnHowieHnbl U MHOroujeHbl. CteneHb MHOrowieHa. CrojkeHue, BbIUMTaHuE,
' YMHOXEHUE MHOTOWJIEHOB
26 @DopMyJibl COKpaIEHHOIO YMHOKEHUS: KBapaT CYMMBI U KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOrOWICHOB HA MHOYKUTEIIN
3 YpaBHeHus




VYpaBHeHHE, KOpPEHb YpaBHEHUS, IpaBuUjia IpPeoOpa3oBaHUsl ypaBHEHUS,

>l PaBHOCUJIBHOCTh YPaBHEHU
19 JluneitHoe ypaBHEHME C OJHOW NEPEMEHHOM, YHMCIO KOpPHEW JIMHEHHOIO
' YpaBHEHUS, PELIEHUE JTUHEUHBIX YPAaBHEHUI
13 CocraBieHre ypaBHEHUI IO YCJIOBHUIO 3a/aud. PelieHue TEKCTOBBIX 3a/1ay C
' MOMOIIBIO YPaBHEHHI
34 JluneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpauK
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs INepeMEeHHbIMU. PermieHue
3.5 CHCTEM ypaBHEHUH cHOCOOOM IMOJICTaHOBKHU. IIpumephl pemeHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpapuku. @ynkunun
4.1 Koopaunara Touku Ha mpsMon
42 Hucnossle IPOMEKYTKH. PaccTosiHue Mexay AByMs TOUKaMU KOOPAUHATHOMN
' NpAMOit
43 [IpsimoyronpHas cuctema koopauHaT, ocu Ox u (Oy. Alcuucca U OpaAnHATA
' TOYKHM Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHbIX (opMmyiaamMu. UTeHHe rpadukoB peanbHbIX
' 3aBUCHMOCTEN
4.5 [onsarue Gpynkuun. ['papux Gpynkunu. CroiicTBa QyHKIHIA
4.6 Jluneitnas pynkuus, e€ rpaduk. ['padux pynkuum y = [x|
47 I'padmueckoe pemieHue ITUHEHHBIX YPaBHCHHA U CHCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Koa IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Uucna v BBIYUCICHUS
. KBanpatuslit kopenb u3 uucna. [loHaTne 00 HppalMOHAIBHOM YHCIIE.
' JlecaTUUHBIE TPUOJIMKEHUST UPPALMOHATBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOpPHEH W MX NpPUMEHEHHE K
1.2 IpeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUHM M BBIYMCICHUAM. JeHCTBUTENbHbIE
qucia
1.3 Crenens ¢ 1enabpIM MoKazaresieM U e€ cBoiicTBa. CTaHgapTHas 3aIlluch Yucia




AnreOpanueckre BbIpaXeHHs

2.1 KBanpaTtHblii TpEXWIEH, pa3i0KEeHUE KBAAPATHOTO TPEXWICHA HA MHOKUATEIIN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpandeckoit qpodu
23 CrnoxeHue, BBIYUTAaHUE, YMHOXKEHHE, JIeJICHHE alre0pandeckux Ipooei
24 ParmonanbHble BEIpaXXEHUS U UX MTpeoOpa3zoBaHue
3 VYpaBHEHUs U HEPABEHCTBA
31 KBampatHoe ypaBHenue, ¢Qopmyna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHU#, CBOIAIIMXCA K JIMHEWHBIM U KBAIPATHBIM
33 [Tpocreiime ApoOHO-palMOHATBHbIE YPAaBHEHHS
I'paduueckas uHTEpNpeTalnss ypaBHEHUNA C ABYMS MEPEMEHHBIMH M CHUCTEM
34 JIMHEHHBIX YpPaBHEHUH C JABYMs NepeMeHHbIMU. [IprMepsl pemenus cucrem
HEJIMHEWHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Perienue TekCcTOBBIX 337au aJireOpandeckuM cnocoOom
3.6 UucnoBbie HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM NTepeMEeHHOI
3.8 PaBHOCHUITBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OAHON IIEPEMEHHOM
4 OyHKIHUU
il [Tonsatne ¢ynkuuu. OOnMacTb onpefeNeHuss W MHOXXECTBO 3HAUYCHHM
' ¢bynkiuu. CriocoOs! 3a1aHus PyHKIMIMA
4.2 I'paduk dynkmuu. Utenue cBoicTB QyHKINHU 10 €€ rpaduKy
4.3 [Tpumepst rpadukoB QPyHKINN, OTPAXKAIOMINUX PeaTbHBIE TPOIIECCHI
44 OyHKIMH, OIUCHIBAIOIIME NPSIMYI0 U OOpaTHYIO MpPONOPLUOHANIbHBIE
. 3aBUCUMOCTH, UX IpauKu
4.5 @yHkuu y =x? y = x?
4.6 Oyukmuu y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUH

9 KUIIACC




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1 Yucna v BBIYUCICHUS
. ParonanbHble uucna, HWppaliOHATIbHBIE YWCIA, KOHEYHblE M OECKOHEYHBIE
' JECATUIHBIE IPOOH
MHOKeCTBO ACHCTBUTEIBHBIX YHCET, ICHCTBUTEIBHBIC YHCIIA KaK OECKOHEUHBIC
1o JecsTUUHbIE ApoOu. B3auMHO 0JHO3HaYHOE COOTBETCTBHE MEXKIAY MHOXXECTBOM
' JENCTBUTENBHBIX YMCEN U KOOPAUHATHOMN NpsAMoil. CpaBHEHHE JIEHCTBUTEIIBHBIX
qucen
1.3 Apudmerndeckue ASHUCTBUSA C ACHCTBUTEILHBIMU YHCIIAMA
N3mepenns, mpubamKkeHus, oueHKu. Pazmepsl 00BEKTOB OKPYIKAIOIIET0 MHUPA,
14 JUIUTEIILHOCTh TPOIIECCOB B OKpyXkatoiiem wmupe. [IpubnmxéHHOe 3HaUYeHUE
' BEITMYMHBI, TOYHOCTH NpuoOMmmwKenus. Okpyriaenue uucen. [Ipukuaka u oneHka
pE3yIbTAaTOB BBIUMCICHUI
2 YpaBHEHHUSs 1 HEpaBEHCTBA
2.1 VYpaBHEeHUs ¢ OJHON TTEPEMEHHOMN
2.2 JIuneitnoe ypaBHeHue. Penienre ypaBHEHUM, CBOAIIMXCS K TUHEHUHBIM
2.3 KBanpaTHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIIIIMXCS K KBaIPATHBIM
24 bukBanpaTtHoe ypaBHeHue. IIpumepbl pelIeHHMs YpaBHEHMH TpeTbel U
' YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenune npo6GHO-paliOHaTBHBIX YpaBHEHHH
2.6 CucrteMbl ypaBHEHHUI
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €T0 TpaduK
2.8 Pemienue cucrtem AByX JTMHEMHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU
0 Pemenne cucrem NByX ypaBHEHHMH, OJHO M3 KOTODPBIX JIMHEMHOE, a APYyroe —
' BTOPOU CTEIIEHU
2.10 ['padmyeckas MHTEpIpETALIUS CUCTEMBI YPaBHEHUI C IBYyMS IEpEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3aa4 aaredOpanyeckKuM crnocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Perienne TMHEHHBIX HEPABEHCTB C OJHON NTEPEMEHHOMN
2.14 Pelienue cuctem JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOI
2.15 KBagparHble HEpaBeHCTBA
516 I'paduueckass mHTEpHperanuss HEPAaBEHCTB W CHCTEM HEPABEHCTB C JBYMs

MEPpEMCHHBIMU




DOyHKIMHU

Kpanparnunas ¢ynkmus, e€ rpadpuk u cpoiictBa. [lapaGonma, KOOpIUHATHI

>l BEPILUHBI Tapaboibl, OCb CAMMETPUHN TapaloIbI

3.2 I'paduku bynkauii y=kx, y=kx+b 1 ux cBoricTBa

33 I'paduku bynkmuit y=k/x, y = x* 1 uX cBOKCTBa

34 ['paduku pyHkuuMii , U UX cBOKCTBA
4 YucnoBble MOCIEA0BATEIbHOCTH

al Omnpenenenne M CroOCOObl 33JaHUS YUCIIOBBIX TOCIIEIOBATEIBHOCTEH. 3a1anue
' MOCIIeA0BATEIBHOCTH PEKYPPEHTHOM (hopMynoi U popmyIoit n-ro uieHa

42 Apudmernueckast mporpeccuss. Dopmynsl n-ro  uineHa apupMeTHUYECKON
' MIPOTPECCUU, CYMMBbI MIEPBBIX 71 YJICHOB

43 I'eomerpuueckas mporpeccusi. @opMmyibl #n-r0  WIEHa TI'€OMETPUYECKON
' IIPOTPECCUH, CYMMBI IIEPBBIX 71 YJICHOB

a4 N300paxeHne 4YIEHOB apuUPMETHYECKON M TIeOMETPUYECKOW mporpeccuit
' TOYKAMHU HAa KOOPAMHATHOW INIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMAIbHBINA POCT

4.5 CrnoxHbI€ IPOLICHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
INPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsSIEeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K NIPEMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON NPOrPaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh MOHATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
Omnepaly HaJ MHOXECTBAMH; YMEHUE OIEepUPOBaTh MOHATUIMHU:
rpad, cBs3HBIA rpad, AepeBo, UK, MPUMEHITh MX NpPU PEIICHUU
3aJla4; yMEHHE MCIOIh30BaTh Ipapuueckoe MmpeiCTaBICHIHEe MHOKECTB
JUTSL ONTMCAHUS peajbHBIX MPOIECCOB U SBJICHUH, MPU PELICHUU 3a7au

U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHue OIICpHUPOBATH IMOHATHAMU: OIPCACIICHUEC, aKCHUOMA, TECOpEMaA,
A0Ka3aTCjIbCTBO; YMCHHUC pacClio3HaBaTb HWCTUHHBIC W  JIOXKHBIC
BBICKA3bIBaHHA, MPHUBOJUTH IMPUMCPBI U KOHTPIIPUMCPLBI, CTPOUTH

BBICKAa3bIBAHHA U OTPpULIAHUSA BBICKa3bIBaHUH

YMeHue onepupoBaTh NOHATHUSAMU: HATYPAJIBHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YMCJIO, JEIMMOCTb HAaTypalbHBIX YHCEJ, IPU3HAKU
JeTTMMOCTH, LIEJI0€ YHCIIO0, MOIYJb YHCIA, OOBIKHOBEHHAs ApPOOb U
JecITUYHas OpoOb, CTAaHJAPTHBIA BUJ UYHUCIA, PALMOHAIBHOE YHUCIIO,
UpPPALMOHATIBHOE 4YHUCJIO, apU(METUYECKUIl KBaJpaTHbIM KOPEHb;
YMEHHE  BBINOJHATH [JEHCTBUS C  4YMCIAaMH, CpPaBHUBAaTb U
YIOPAZOYMBATh YWCIA, IPEACTABIATH 4YHUCJIA Ha KOOPAMHATHOM
IPSIMOM, OKPYIJIATH YHUCJIA; YMEHHE JejaTb HPUKUAKY U OLEHKY

pe3yJibTaTa BBIYUCIICHU

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LIEJIbIM IOKa3aTElIEM,
apumMeTHuecKuil KBaJpaTHBIM KOpEHb, MHOTOYJIEH, anredpandeckas
IpoOb, TOXXIAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Oosbllle eIMHUIBI, YMEHHE BBIIOIHATH pacdy€rbl 1Mo Qopmyiam,
npeoOpa3oBaHMsl LEJBIX, JPOOHO-PALIMOHATBHBIX BBIPAKEHUU U
BBIPAXKECHUI C KOpPHSMHM, Pa3j0KEHHE MHOIOYJIEHA Ha MHOYKWTEIH, B
TOM 4YHCJIE€ C HCIOJb30BaHUEM (GOpPMYT pPA3HOCTH KBAApaTOB H

KBaJipaTa CyMMbI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YUCIOBOE PAaBEHCTBO, YPaBHEHHE C




OJHOM IIEPEMEHHOM, YHCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE UM KBAJpPATHHIE ypABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHHUS C OJHOW MEPEMEHHOW, CHCTEMBbI
JIBYX JIMHEHHBIX ypaBHEHUH, JIMHEWHbIC HEPABEHCTBA M UX CHCTEMBI,
KBaJIpaTHbIE W JPOOHO-pAallMOHALHBIC HEPABEHCTBA C  OJHOMN
MIEPEMEHHOM, B TOM YHMCJE MPU PELIEHUH 3a]a4 U3 JPYTUX MPeaMETOB
M TPAKTUYECKUX 3a7a4y; YMEHUE HCIOJIb30BaTh KOOPJIWHATHYIO
OpsIMyI0 M KOOPJAMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHs pelieHuit

YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: QYHKIUA, Tpapuk GyHKIUH, HYIH
byHKIHH, POMEXKYTKH 3HAKOIIOCTOSIHCTBA, POMEXYTKH
BO3pacTaHus, yOBIBaHUS, HaWOOJbIIee M HAUMEHbIIEC 3HAYCHUS
byHKIMH; yMeHHe OIIEPUPOBATH HOHATHSAMHU: npsmast
NPOTNOPLUUOHATIBHOCTD, JUHEHHasE (YyHKIUS, KBaJpaTuyHas (yHKIHA,
oOpaTHass TPOIMOPIIMOHATILHOCTh, TMapaboiyia, TUrepOosa; yMeHHE
cTpouTh rpaduku GYHKIUH, UCTIONB30BaTh IPapuKu I ONpeaeIeHus
CBOHCTB IIPOIIECCOB W 3aBUCHMOCTEH, JJIS peIleHHs 3aad U3 APYTHX
y4eOHBIX TPEAMETOB U PEAITbHOM KHU3HH, YMEHHE BBIPAXKATh

dbopMysiaMy 3aBUCUMOCTH MEXKIY BETMYUHAMU

YMmeHne OIICpHUPOBATH IIOHATUAMU: I1I0CJICA0OBATECIIbHOCTD,
apudmMeTHyeckass M TeoMeTpuyeckas  MPOrpeccHH;  yMEHHE
MCIIOJIb30BaTh CBOWCTBA IOCJEI0BATENBHOCTEH, (OPMYINBI CyMMBI U
o0I1ero 4ieHa MpH pelIeHUH 33ajad, B TOM YHUCIe 3a7ad U3 APYTuX

Y4EOHBIX TIPEIMETOB U PEATHHON KU3HH

YMenne pemarh 3a7aud pa3HbIX TUIMOB (B TOM YHCJIE HA MPOICHTHI,
IO M 4YacTH, JBWXKEHHE, paboTy, IIeHy TOBapOB M CTOMMOCTH
MOKYIIOK M YCIIyT, HAJIOTH, 33J1a4i U3 00JIaCTH yIPABJICHUS JIMYHBIMU U
ceMeiiHbIMU  ()MHAHCAMH); YMEHUE  COCTaBJSATh  BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA W CHCTEMBl II0 YCJIOBUIO 33/1a4H,
UCCIIEIOBATh MOJMyUYEHHOE PELIEHUE W OLEHUBATh MPaBAONOJI00HOCTh

MOJIYYCHHBIX PC3YJIbTATOB

YMeHne onepupoBaTh NOHATHAMH: (UTypa, TOYKA, OTPE3OK, MpsiMas,
7y, JIOMaHasi, yroj, MHOrOyrojbHHUK, TPEYTOJIbHUK, pABHOOEAPEHHBIIH
U PaBHOCTOPOHHUN TPEYrOJIbHUKH, NPSIMOYTOJIbHBI TPEYrOJbHUK,

MCAHMaHa, 6I/ICCGKTpI/IC3 U BbBICOTAa TPCYTOJIbHHUKA, ‘{eTI)IpéXYFOJ'IBHI/IK,




napajieiorpaMM, poMO, TPSMOYTOJNBHUK, KBaJpaT, TPAICIHs;
OKPY’>KHOCTb, KPYT', KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue peliaTh 3ajJauyd, B TOM UYUCJIE U3 MOBCEIHEBHOMN
KU3HU, Ha HAXOXKICHHE T€OMETPUYECKUX BEJIMYMH C NPUMEHEHUEM

M3yYEHHBIX CBOMCTB Uryp 1 (pakToB

10

YMeHue onepupoBaTh MOHSATHSAMHU: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYrOJIbHUKOB; MAPaUIEIbHOCTh U NEPHEHAUKYJISIPHOCTh MPSIMBIX,
Yrojd MEeXIy MNpSIMbIMH, TEPIECHIUKYISAp, HAKIOHHAs, MPOCKIUs,
nonobue Guryp, nogo0HbIe TPEYTrOJIbHUKH, CHMMETPHS OTHOCUTEIILHO
TOYKM U NPAMOM; YMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPUIO U
nonobue Guryp, napamieabHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX B

OKpYXKaroIleM MHpPe

11

YMeHue onepupoBaTh IOHATHSMM: JJUHA, PACCTOSHUE, YIroll
(BemuuMHA yria, CUHYC M KOCHHYC YIJIa TPEYrojbHMKA), IJIOLIA[b;
YMEHHE OLIEHUBATh pa3Mephl MPEeIMETOB U OOBEKTOB B OKpPY’KaIOIIEM
MHUpE; yMEHUE MpUMEHATh GOpMyJibl IEepUMEeTpa U IUIOIIAIU
MHOT'OYTOJIFHUKOB, JJIUHBI OKPYXXHOCTH M IUIOIIAAU Kpyra, o0Obema
MPSIMOYTOJIBHOTO Tapajulefienunesia; yMEHHE NPUMEHSITh NpPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYTOJbHUKA,
teopemy Iludaropa, TpuUroHoMeTpuuecKre COOTHOUICHHS  AJIs

BBIYMCJICHUA TJIUMH, paCCTOHHHﬁ, IUIOImaae

12

YMmeHue wu3o0paxkaTb IUIOCKME (UIYypsl M HMX KOMOWHAIMH,
IIPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C MOMOLIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HIIU

CHUMBOJIbBHOMY OITMCAHHIO

13

YMeHue  onepupoBaTh  IOHATUSAMHU:  NPSMOYTOJIbHAs  CUCTEMA
KOOPJMHAT, KOOpAWHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEIECHUE BEKTOPA HA YHUCIIO, CKATSPHOE IPOU3BEIECHUE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPBl U KOOPAWHATHI Ul INPEACTaBICHUS
JaHHBIX W pEIIeHus 3ajad, B TOM YHUCIE U3 JPYruxX Yy4eOHBIX

npeaMETOB U peaanoﬁ KHU3HHU

14

VYMeHHe oOmepupoBaTh MOHSATHAMH: CTOJOMKOBBIE W  KPYTOBBIC
IUarpaMMBbl,  TaOJWIBI, cpenHee  apudMeTHdeckoe, MeauaHa,
HanOoJblIee W HaWMEHbIIEEe 3HAYCHUS, pa3Max YHCIOBOTO Habopa;

YMEHHE  WU3BIEKaTh, HMHTEPIPETUPOBATH U  MPeoOpa3oBHIBATH




uH(pOpMAIIMIO, TPEACTABICHHYI0 B TaOMUIIaX W Ha JgUarpammax,
OTPaXKAIOIYI0 CBOMCTBA M XapaKTEPUCTHUKU PEAJbHBIX IPOLIECCOB U
SBJICHUW, YMEHHME paclo3HaBaTh MW3MEHYMBBIE BEIMYHMHBI B

OKpYKaroueM MUpe

15

YMeHue omnepupoBaTh TMOHATHSIMH: CIyYalHBIA OIBIT (CIydalHbIN
OKCIEPUMEHT), JJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM HCXOJ)
CIIy4ailHOro OmbITa, CiIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITHH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPTraHM30BAaHHOTO Iepedopa M C HCIOJIb30BaHHEM
MpaBWJia YMHOXKEHHUS; YMEHHE OIICHHBAThb BEPOSATHOCTH pPEaJbHBIX
COOBITHI M SIBJIEHUH, MOHUMATh POJb MPAKTHUYECKU IOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHI B OKpYXalolleM MHpPe U B KHU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITH; 3HAKOMCTBO C

3aKOHOM OOJBIIMX YHMCET U €T POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BbIOMPATh MOAXOSANIMNA W3YYEHHBIM METOJ IS PEIICHHS
3a7a4M, MPUBOJAUTH NMPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEU B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, ONMUCHIBATh OTACJIBHBIE  BBIJAIOLIMECS  PE3YJIBTATHI,
MOJYYECHHBIE B XOJI€ Pa3BUTHS MAaTeMaTUKH KaK HAyKH, MPHUBOAUTH
MIPUMEPBI MATEMATHYECKUX OTKPBITUNA U UX aBTOPOB B OTE€YECTBEHHOM

Y BCEMHPHOMN UCTOPUH




INEPEYEHD 9JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucia ¥ BLIUMCIIEHUS

1.1

HaTypaJILHBIe U O CJIbIC YHCIIA. HpI/I3HaKI/I JACIUMOCTH LCJIBIX YUCEI

OOBIKHOBEHHBIE u JCCATUYHBIC I[pO6I/I, IIPOLCHTHI, OECKOHEUHBIE

2 NEePUOANYECKHE POOH

13 PanuonanpHple  4Mcna. ApudmMeTrHdeckue ONepaluud C  palydOHAIbHBIMU
' quciIaMu

14 HetictBurenbHble uyncia. ApudMeTHdyecKue Omnepanud ¢ JACHCTBUTEILHBIMHU
' quciIaMu

s [TpuOnk€HHbIE BBIUMCIICHUS, TpaBUjia OKPYIJIEHUS, NPHUKUAKA U OICHKa
' pe3yJIbTaTa BIYUCICHAN

2 Anrebpanyeckue BbIpaKeHUs

2.1 BykBeHHbIe BbIpaskeHUs! (BBIPRXKEHUS C IEPEMEHHBIMH )

55 Crenenp ¢ nensiM mnokasareiaeM. CTENEHb C pPalMOHAIBHBIM IOKA3aTEIIEM.
. CBolicTBa CTENEHU

23 MHorousneHs!

24 Anrebpanueckas qpoob

55 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. JenictBus c
' apu(METHUECKUMH KOPHIMHU HATypalbHOM CTETICHN

3 YpaBHEHMS U HEpaBEHCTBA

31 [lensie u JpoOHO-palMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYMHOCTH
' ypaBHEHUN

19 Ilensie W npoOHO-palOHANIbHBIE HEpaBeHCTBA. CHUCTEMBI U COBOKYMHOCTH
' HEPABCHCTB

33 Pemenue TekcToBbIX 3a1a4

4 YucnoBble NOCIEA0BATENBHOCTH

4.1 ITocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHMs MTOCIIEN0BATENLHOCTEN

4.2 Apudmernueckass u TeoMmerpuyeckas mnporpeccuu. QPopMmyna  CIOXKHBIX




IIPOLICHTOB

5 DyHKIMHU
OyHknusg, crnocoObl 3aganus  ¢yHkuuun. ['padux  ¢ysknun. OO6macTh
OTpeieNIeHus] U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu gynkuun. IIpomexyTku
5.1. 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMbl QyHKuuu. HaunOonbliee M HauMeHblllee 3HauY€HHE (QYHKIMM Ha
IPOMEKYTKE
6 Koopaunats! Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunartHas npsimast
6.2 JlekapToBbI KOOPAMHATHI HAa TIIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 UX cBoiicTBa
7.2 TpeyroabHUK
7.3 MHOroyrojapHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHne reoMeTpuuecKux BEIMYUH
7.6 Bexkropsl Ha T10CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnncarenpHas CTaTHCTHKA
8.2 BepositHoCTh
8.3 KomMOuHaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. Anre6pa: 7-i kimacc: 6a30BbIil ypOBEHB: yUeOHUK; 15-¢
u3nanue, nepepadoranHoe, 7 kinacc/ MaxkapsrueB F0.H., Munmiox H.T'.,
Hemkos K.1. u np.; nox penaknuen TensakoBckoro C.A., AKIHOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

* Maremartuka. Anrebpa: 8-it kiacc: 0a30BbIil YpOBEHb: yUeOHUK; 16-¢€
u3anue, nepepadorannoe, 8 kinacc/ MaxkaperueB FO.H., Munaiox H.I'.,
Hemkos K.W. u ap.; nox penakuueit TenskoBckoro C.A., AKIIMOHEPHOE
obmectBo «M3aatenbctBo «IIpocBemenner

* Maremartuka. Anreopa: 9-it kiacc: 0a30BbIil ypOBEHb: yUeOHUK; 15-¢
u3aanue, nepepadborannoe, 9 knacc/ Maxkaperues FO.H., Munaiok H.I'.,
Hemkos K.W. u ap.; nox penakuuen Tensakockoro C.A., AKIIMOHEpHOE

O6IHGCTBO «HSI[&TCJILCTBO ((HpOCBGHleHI/IG»

METOINYECKHUE MATEPHUAJIBI U YUYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET



INOACHUTEJIBHAS 3AIINCKA

l'eomeTpusi Kak OAWMH W3 OCHOBHBIX PAa3/I€NIOB IIKOJbHOW MaTEeMaTHKH,
UMEIOIINUNA CBOEH IeIbI0 00ECTICUNTh M3Y4YEHUE CBOMCTB U pa3MepoB QUTYp, UX
OTHOLIEHUW M B3aUMHOE PACHOJIOKEHHUE, ONUPAETCd Ha  JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o01m1ero o0pa3oBaHus 3aKIIIOYAETCS B TOM, YTO OOYYAIOIIUNCSA yUUTCS MPOBOJIUTH
JI0OKa3aTEeIbHBIE PACCYKIEHUSI, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHUS], TOKA3bIBATh
VCTUHHBIE YTBEPKICHHS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
paccyXIeHus «OT TMPOTUBHOrO», OTJIMYAaTh CBOWCTBAa OT  MPHU3HAKOB,
dbopMyIHpoBaTH OOPATHBIE YTBEPKIACHUS.

Btopoii 1enpi0 M3yyeHHUs TE€OMETPUM SIBISIETCS KCIOJIb30BAaHHE €€ Kak
WHCTPYMEHTA NpPU PEUICHUU KaK MAaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3aaad,
BCTpPEYAIOMIMXCS B peajdbHOM >ku3HM. OOydvarouuiicss AOKEH HayYUThCs
ONPENCIIUTh TeOMETPUUYECKYI0 (UTypy, OMHCATh CIOBAaMU JAHHBIA YEpTEX WU
PUCYHOK, HAaWTH IJIOIIAb 3€MEIBHOTO y4acTKa, paCCYUTaTh HEOOXOIUMYIO UTUHY
OTTOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mmepbl rapaxka sl aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIMTENIbHAS JTUHUS B U3YUYEHUH T€OMETPUHU.
[Ipu pemieHun 3a7ad MPaKTUYECKOTO XapakTepa OOy4YaroIIMCs YYUTCS CTPOUTH
MaTeMaTU4YeCKUe MOJIEIM  peallbHbIX JKU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYUCJICHUS U OLICHUBATH aJICKBATHOCTh MOJYYEHHOTO PE3YJIbTaTa.

Kpaiine BaxHO TOMYEPKMBATH CBS3U TEOMETPUM C JPYTUMHU YICOHBIMU
npeaIMeTaMH, MOTUBUPOBAThH MCIOJb30BaTh OMPEACIICHUS TEOMETPUUECKUX (DUTYP
U TIOHSATHUM, JIEMOHCTPUPOBATH MPUMEHEHHE TMOJYYEHHBIX YMEHUH B (pusuke u
TEXHUKE. OTH CBS3M Hawbojee SIpPKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue COOTHOWIEHUs», «Merton koopauHat» u «Teopema
[Mudaropar.

VYyebusiii kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3feibl
comepxkanusi: «l'eomerpuueckue Qurypsl M HUX CcBoilcTBa», «l3mepenue
FEOMETPUYECKUX  BEIUYUHY», «JleKkapTOBbl KOOpPJAMHATHI HA  IUIOCKOCTH,
«Bektopsy, «/[Brkenus muockocTuy, «lIpeodpazoBanus mogo0ous».

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce
— 68 vacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJICIIO).



COJEPXAHUME OBYUYEHUA
7 KIIACC

HauvanbHble nonsaTus reoMerpuu. Touka, npsiMasi, OTpE30K, Jyd. Yroa. Buasl
yriioB. BeprukambHble © cMexHbIE yIUIBl. buccekrpuca yrma. Jlomanas,
MHOI'OYyTroJIbHUK. [IapannenbHOCTh ¥ EPIIEHIUKYIISIPHOCTD NPSMBIX.

Cummerpuunble  Qurypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CHMMETPHH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOECHMUS C NOMOIIBIO LUPKYJIS M JUHEUKH. TpEyrojbHUK.
Bricota, Mmennana, buccekrpuca, UxX CBOWCTBA.

PaBHOOenpeHHBIE ¥  PAaBHOCTOPOHHHM  TpeyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TpHU3HAKK PABHOOEAPEHHOro TpeyroibHUKa. [lpu3zHaku
PaBEHCTBA TPEYTOJILHUKOB.

CBoiicTBa M MPU3HAKHU NapaJUIENbHBIX NPAMBIX. CymMMa yIiioB TPEYTOJIbHHKA.
Brennue yrisl TpeyroiabHuKa.

[IpsmoyrosibHbId  TpeyroapbHUK. (CBOWCTBO MEAHMAaHbl MPSAMOYTOJIBHOTO
TPEYTOJIbHUKA,  MNPOBEAEHHOW K  rumoreHy3e. [lpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsMOYTOJIBHBIN TPEYroJbHUK C yIiIoM B 30°.

HepaBencTtsa B reoMerpuu: HEPaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJibllieM yriie U OOJIbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp U HAKJIOHHAS.

I'eomeTpuueckoe MecTO TOYEK. buccekTpuca yrima ©  CEpeAVMHHBIN
NEPIEHINKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUYEK.

OKpy’»XKHOCTb W KpyI, XOpJa M JHaMeTp, HUX CBOMcTBAa. B3anmnoe
PacIoJIOKEHUE OKPYKHOCTU M mIpsAMon. KacarenbHas M ceKylas K OKPY>KHOCTH.
OKpy’»XKHOCTb, BIMCaHHAas B YroJ. BrmcaHHas W ONHCaHHAs OKPYKHOCTHU

TPEYTOJIbHUKA.
8 KUIACC

YerpipéxyronpHuku. [lapannenorpamM, ero npu3Haku U CBOMCTBA. YacTHbIE
Clly4ad TapajuieorpaMMmoB (IIPSIMOYTOJIBHUK, pOMO, KBajpar), WX MPU3HAKH U
cBoiictBa. Tpameuwsi, paBHOOOKasi Tpamemnusi, €€ CBOWCTBA U MPU3HAKH.
[IpssmoyroiibHas Tpaneuus.

Meron ynBoenus menuansl. LleHtpanbHas cummerpus. Teopema QPaneca u
TEOpeEMa O MPOMOPLUMUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEyTrobHUKA U Tpaneuu. LIeHTp Macc TpeyroJibHUKA.

[Tonobue TtpeyroabHUKOB, KodpdunmeHT nomodus. IlpuzHaku momoous
TpeyroJibHUKOB. [IpuMeHeHune noqo0ust npu pelieHun NpakTUYeCKUX 3a/1ay.



CaoiictBa miomanaeid reoMerpudeckux ¢uryp. PopMmysibl i TUIOMIATU
TpPEyTroJbHUKA, MMapajuiesorpamMmma, pom6a u Tpaneruu. OTHOIICHHE IIIOIIaIeH
n0100HBIX QUTYP.

Brruucnenne miuoniaaed TpeyroJdbHUKOB U MHOTOYTOJIBHUKOB HA KIJIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yrja MOpsIMOYTOJIbHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. TpUTOHOMETpUYECKHE (YHKIIUU
yrioB B 30, 45 u 60°.

BriucanHble ¥ LEHTpadbHbBIC YIJIbI, YroJl MEXKIY KacaTeIbHOW U XOPIOil.
Yrael  Mexay ~XopAaMd M CEKyIIMMHU. BrmucaHHbIE ©W = ONUCAaHHBIE
YETBIPEXYTOJbHUKU. B3anMHOE pacnosiokeHue ABYyX OKpyxxHocTenh. Kacanwe

OKpykHOCTeH. OOIIHe KacaTelIbHbIE K ABYM OKPY>KHOCTSIM.
9 KJIACC

Cunyc, xkocunyc, TaHrenc yriaoB ot 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1€CTBO. DOPMYIIBI IPUBEACHUS.

Pemenne tpeyronbHuKOB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTUYecKMX 3aJady C HCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Ipeo6pazoBanme nopoous. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O NPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOAynb)  BEKTOpa,  COHANPABIEHHBIE  BEKTOPBI,
IPOTHBOIIOJIOKHO  HAIPaBJIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpAllMM HAJ BEKTOpamu. Pa3nojkeHue BEKTOpa IO JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BexkTopa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJISl HAXOXKIACHUS AJIUH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHUs NPSIMON U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUECHUE OKPYKHOCTEH M HpsIMBbIX. MeTox KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBunpHble MHOTOYrojiibHUKM. JlnmuHa oOKpykHOCTH. ['pagycHas wu
paauaHHash Mepa yria, BBIYMCICHUE IJUH Ayr OKpykHOocTed. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBM>KEHUsI TUIOCKOCTH M BHYTPEHHUE CHUMMETpuH ¢Guryp (djaeMeHTapHbIe
npeactasienus). [TapannensHbrit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA TIPOI'PAMMDBbI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIM4YHOCTHBIE pe3yJbTaTbhl OCBOCHMSI MpOrpamMMbl Yy4yeOHOro Kypca
«"eomeTpus» XapaKTEpHU3yHOTCH:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBJIECHHEM MHTEpeca K TMPOLUIOMY M  HACTOSUIEMY POCCHUHCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHMX
MAaT€MAaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW WIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKax U NPUKIAAHBIX cepax;

2) rpakIaHCKOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEATH3ALUU €TI0
npaB, IMpPEICTaBICHHMEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBbIX CTPYKTYp, ABJIEHUH, MPOLEAYp TpaKIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHUEM JIOCTVIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLMUIIOB B IESITENBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE€ B PpEIICHWM NPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HAaIpPaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMs HAa MPOTSHKEHUM BCEH >KU3HU Ul YCHEUTHOW MpoQecCHOHAIbHOU
JESTeIbHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHI, OCO3HAHHBIM BBIOOpPOM U
OCTPOECHUEM MHAUBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCHPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEHICHUH, pacCyXIECHUH, YMEHHIO BHJIIETh
MaTEMaTUYECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHMS:

OpHEHTaUMEl B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYy4YHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTHUYECKOW HayKd Kak c@epbl 4YeloBe4YeCKOon
NEATENBHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYUMOCTH I Pa3BUTHUSA LMBHIIM3ALNH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTUKH U MAaTEMaTUYECKOW KyJIbTYpOW KaK CPEACTBOM
NIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMH HABBIKAMH HCCIIENOBATENbCKON
NEeATEIbHOCTH;



6) ¢usmueckoe BocnuTanue, (GpopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBHIO TPHUMEHSITh MATEMATHUYECKUE 3HAHWUS B HMHTEpPEcCax CBOETO
3710pOBbs, BEJICHHS  3J0pPOBOTO  oOpa3a KM3HM  (30pOBOE  IUTAHMHE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA W OTIbIXa, perynsapHas Qusnueckas
aKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUU, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0rn4ecKoe BOCIIUTAHUE:

OpHUEHTaIMel Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHMUM IS PEIIeHUs 3aaad
B 00JIACTH COXPAHHOCTH OKPYXKAIOIIeH Ccpenapl, IUIaHUPOBAHUS TIOCTYIKOB U
OLIEHKM MX BO3MOXHBIX MOCJIEACTBUN JJIi OKPYKAIOIIEH Cpeabl, OCO3HAHUEM
100aJIBbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTeH UX pelIeHuUs;

8) ajanranus K M3MEHAWIIMMCH YCJOBHAM COLMAJBLHON U NPHPOIHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYyTHX JIOJIEH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHX;

HEOOXOJUMOCTbIO B (OPMHUPOBAHUM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHCIIS
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEMW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HAaBaTh CTPECCOBYID  CHUTYyallUl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIe pelieHus U JeHcTBUs, (GOpPMYJIUpPOBATh U OIEHUBATh PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

Ba3oBble Jiornyeckue AeicTBUA:

I BBISIBJISTH M XapaKT€pPU30BATh CYLIECTBEHHBIE NMPU3HAKA MAaTEMaTHUYECKHX
OOBEKTOB, MOHATUHM, OTHOIIEHUH MEXAYy MOHITUIMH, (DOPMYIUPOBATH
ONpeAeNeHUs]  MOHATUM, YCTAHABIMBAaTh  CYLIECTBEHHBIH  NPU3HAK
Kjaccu(uKanuu, OCHOBaHUS i OOOOIIEHHS W CpaBHEHUS, KPUTEpUU
IIPOBOAMMOIO aHAJIN34;

[l BOCHPUHMMATH, (OpPMyJIMpOBaTH W  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpJAUTENbHbIE W OTpPULATENIbHbIE, €IMHUYHBbIC, YacTHbIE U OOIIuE,
YCIJIOBHBIE;



BBISBISIT ~ MATEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npotuBopeunsi B (akTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKIACHUSX,
NpeiiaraTb KPUTEPHUU ISl BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNIA;
JIeJIaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIOUECHUI, YMO3aKIFOUEHUH 10 aHAJIOTHH;

pa30OupaTh J10Ka3aTebCTBA MATEMATHUYECKUX YTBEPKICHUU (TMpPAMbBIE U OT
OPOTUBHOIO), TPOBOJUTH CaMOCTOSATEIBHO HECJIO0XHbBIE JOKA3aTeIbCTBA
MaTeMaTU4ecKuX (aKTOB, BBICTpAauWBATh apPryMEHTAIUMI0, MPUBOIAUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,
BBIOMpATh CIOco0 pemieHus y4dyeOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pElIeHUs, BbIOMpaTh HauOoliee NOAXONAIMA C Yy4ETOM
CaMOCTOATENILHO BBIIETIEHHBIX KPUTEPHUEB).

ba3oBble HccJaea0BaTCJIbCKUE I[eﬁCTBHﬂZ

[

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEOBATEIIbCKUNA WHCTPYMEHT ITO3HAHMSI,
(GbOopMyIMpOBaTh BOIPOCH, (UKCHPYIOUIUE MPOTUBOPEUHE, MPOOIEMYy,
CaMOCTOSATENILHO YCTaHABJIMBaTh HMCKOMOE M JIaHHOe, (HOPMHPOBATH
TUIOTE3Y, apTYMEHTHPOBATh CBOIO TTO3UIINIO0, MHCHHCE;

MPOBOJUTH MO CaMOCTOSATEIHLHO COCTaBJICHHOMY TUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEM
MaTEeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEKITY COOOI;
CaMOCTOSITeNIbHO (hOPMYJIMPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJibTaTam
MPOBEACHHOTO HAONIOACHUS, HWCCIACAOBAHMS, OICHUBATH JIOCTOBEPHOCTH
MTOJTYYCHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIIECHHIA,

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOIECCa, a TaK)KE BBIJIBHTaTh
IIPEIOIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

0

BBISIBJISITH HEJJOCTATOYHOCTh M H30BITOYHOCTh WHGOpPMAIUH, aHHBIX,
HEOOXOIUMBIX JUISl pEeLIeHMs 3a/1a4U;

BBIOMpATh, aHAJU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
uH(GOPMAIIUIO Pa3IMYHbIX BUAOB U (POPM IIPEICTABIICHNUS,

BbIOMpaTh (OpMy MNPEACTaBICHUS HMHPOPMALMH U HIUIFOCTPUPOBATH
pemraemMbie 3a7aydl  CXeMaMH, JuMarpaMmamMu, WHOW rpaduKod W UX
KOMOHMHAIIUSIMU,

OLICHUBATh HAAE&KHOCTh HMH(POPMALIMM 1O KPUTEPHUSIM, MPEATIOKEHHBIM
YUHUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMYHI/IKaTI/IBHbIe YHuUBEpPCAJIbHLIC yqeﬁnble IlCi’iCTBHﬂ:

[J

BOCIIPUHUMATh U (HOPMYIUPOBATH CYXJICHHUSI B COOTBETCTBUH C YCIOBUSIMU
U LEJISIMU OOIIEeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUS
3a/1ayu, KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

1 B X0A€ 00CY»XJEeHHs 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAE€MOIl TEMBI,
poOJIeMBI, perIaeMoi 3a7a4ul, BbICKa3bIBaTh WJEU, HALIEJIEHHbIE HA IOUCK
pElIeHUs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHAMH JIPYTUX
YYaCTHUKOB JAMajora, OOHapy>KMBAaTh pa3jMyue U CXOJCTBO MO3MLMN, B
KOPPEKTHOU popme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

[l NOpPENCTaBIATh  pE3yJbTaTbl  pELICHUS 3a]1a4u, IKCIIEPUMEHTA,
HCCJIEIOBaHMsI, TIPOEKTa, CAMOCTOSITENIbHO BbIOUpaTh (hOpMAT BBHICTYILIICHUS
¢ Y4€TOM 3aj1ay Mpe3eHTAlM1 U OCOOEHHOCTEN ayJUTOPHH;

") TOHMMATh W MCHOJB30BaTh MPEUMYIECTBA KOMAaHIHON U UHAMBUYAJIbHON
pabOThI MPU PELICHUH YUYEOHBIX MAaTEMAaTUUECKUX 3a/1aY;

| NpPUHUMATH I1I€JIb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPTaHU3ALMIO
COBMECTHON paloOThI, pacrpenensiTh BUIbl paboOT, JdOroBapUBaThCA,
o0cCyXJaTh IPOLECC U Pe3yabTaT padOThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JIIOJICH;

] y4yacTBOBaTh B TIpymmoBbIX QopMax paboTel (0OcyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U APYTHUE), BHIOIHITH CBOIO YacTh PabOThHI
U KOOPIMHHUPOBAaThb CBOM JEWUCTBHS C JPYITMMU WICHAMH KOMAaHJBI,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIMH NPOAYKT IO KPUTEPUSM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1elCTBUSA

Camoopranusanus:

] CaMOCTOSITEIBHO COCTABJIATH IUIAH, AJITOPUTM PELICHUs 3aJaud (WIH €ro
4acTh), BBIOMpaTh CHOCOO pEIICHUS C YYETOM HMMEIOUIUMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHPOBATH
BApUAHTHI pELIEHUH C YYETOM HOBOM MH(MOpMALUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

1 BJAAEThb CIOCOOaMHU CaMOIPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3yJibTara
peleHns MaTEMaTHIECKOM 3a/1a4u;

*)  TpEeABUIETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTbH IIPHU PELICHUM 33/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

] OLIEHUWBAaTh COOTBETCTBUE PE3YJIbTATA EATEIHbHOCTH MOCTABICHHOM LEIU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JTOCTHOKCHHUS WIM HEIOCTHKEHUS LEJH,
HaxXOJIUTh OIIHOKY, JaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATBHI



K kxoHiy oOydenuss B 7 kJacce OOyYaroOIIMIICS TOMYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh U3y4eHHbIE TeOMETpUYECKUE (QUIYpBl, ONPEAENATh UX
B3aMMHOE pacIOJOKEHUE, H300pa)kaTb TI'E€OMETPUUYECKHE (UIYpbI, BBIOJIHATH
YEPTEKU MO YCIOBUIO 3adaud. M3MepsATh JMHEWHBIE W YIJIOBBIE BEIUYHUHBI.
Pemars 3a1aum Ha BBIYMCIIEHNE JIMH OTPE3KOB M BEJIMYUH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIWYUH IPEIMETOB B
peaJIbHOM KU3HHU, pa3MEpoB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3mepsl 3TUX
00BEKTOB IO MOPSAJIKY BEJIMYUHBI.

CTpouTh yepTeXKN K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd INpU3HAKAMU PABEHCTBA TPEYTIOJBHHUKOB, HCIIOIb30BaTh
IpU3HAKU M CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUH 3a/1au.

IIpoBOANTE JIOTMYECKHE PACCYKICHHUS C HCIOIB30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[lonp30BaThCAd MNpU3HAKAMU PABEHCTBA MNPAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIHaHbl, MPOBEAEHHOM K  THUIOTEHY3€  HIPSIMOYIOJBbHOTO
TPEYTOJIbHUKA, B PEIIEHNN F'€OMETPUYECKUX 3aa4.

Onpenenste NapajiebHOCTh NPSMBIX C IOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT
¢ HUMH cekymasd. OnpenensaTe napauieIbHOCTh MPSMBIX C MOMOLIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSAMOM O TOYEK APYTOU MPSAMOM.

Pemrars 3aaun Ha kiteTyaroi Oymare.

[IpoBOANTH BBIUKCIEHUS M HAXOIUTh YUCIOBbIE U OYKBEHHBIE 3HAYECHMSI
YyIJIOB B TEOMETPUYECKMX 3aJadyax C MCIOJIb30BAHUEM CYMMBI YTJIOB
TPEYTrOJIbHUKOB W MHOTI'OYTIOJBHUKOB, CBOWMCTB YIJOB, OOpa30BaHHBIX MpHU
NEPECEUCHNH JABYX NapaJUIeNbHBIX MpPSMBIX ceKyled. Pemars mnpakTtuyeckue
3a/1a4v Ha HaXOXJACHUE YIJIOB.

BiageTts NOHATHEM TIe€OMETPUYECKOIO MECTa TOYEK. YMETh OIpPEIeisaTh
OMCCEKTPUCY yIJla U CEPEUHHBIN NEPIEHIUKYJIISIP K OTPE3KY KaK Fr€OMETPUUECKHE
MECTa TOYEK.

®opMyJIHpOBaTh OMNPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl W Juamerpa
OKPY’KHOCTH, IIOJIb30BAThCS UX CBOWCTBAMH. Y METh IIPUMEHATH 3TH CBOMCTBA NpPHU
pelIeHnH 3a1a4.

Brnaners moHATMEM ONHCAHHOM OKOJIO TPEYTOJIBHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilonbp3oBaTbed (akraMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB
TPEYTrOJbHUKA IIEPECEKAIOTC B OJHOM TOYKE, M O TOM, YTO CEPEIMHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJbHUKA IIEPECEKAOTCS B OAHON TOUKE.

Bnaners nonsATHEM KacaTeabHOU K OKPYKHOCTH, IOJIb30BaTHCSI TEOPEMOU O
NEPIEHNKYJIIPHOCTHA KAaCaTeIbHOW U paguyca, IPOBEAEHHOTO K TOUKE KaCAHUS.



[Tonp30BaThCAd MPOCTEUIIMMU F€OMETPUYECKUMU HEPABEHCTBAMU, [IOHUMATh
UX IIPAKTUYECKUU CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE TTOCTPOEHUS C MOMOLIBIO HUPKYJIS U
JIMHENKHU.

K xonmy oOydenuss B 8 KJjacce o0Oyd4arouuics TMOMYYUT CIEAYIOIINE
IPEAMETHBIE PE3YIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, WX AJIEMEHTHI,
N0JI30BAThCS UX CBOMCTBAMU MPU PELIEHUH F'€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOWCTBA TOYKM NEPECEYEHUST MEIHUAH TPEyroJibHHKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Bnagets nousatueM cpelHed JIMHUU TPEYTrOJbHUKA U Tpamneluu, NPUMEHSTh
UX CBOMCTBA INPHU pEUIEHWH reoMeTpuyeckux 3aznad. [lomp3oBaTbes TeopeMon
dasieca ¥ TEOPEMOU O TPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJIS PELICHUS
MPaKTUYECKUX 3a/1a4.

[IpumMeHaTh npU3HAKKU MOI00US TPEYTOJbHUKOB B PEICHUU T€OMETPUUECKHUX
3aaad.

[Tonb3oBaTbea Teopemoit Iludaropa it pemieHuss TEOMETPUUYECKHX U
npakTuueckux 3agad. CTpoUTh MaTEeMaTUYECKYH0 MOJENlb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIbHO JeNaTh YEPTEXK U HAXOJUTh COOTBETCTBYIOLIUE JUTUHBI.

Bnaners noHATHSAMM CHHyCa, KOCHMHyCa W TaHI€HCa OCTpOro yria
IPsIMOYTOJIBHOTO TpeyrojbHuKa. 110/1b30BaThCA 3TUMHM MOHATUSAMU JJIs1 PELIEHUS
NPAKTUYECKUX 3a]a4.

Brruucnars (pa3nuuHbIMUA crioco0amu) IJIOMIaAb TPEYTOJbHUKA U IUIOIIAAN
MHOTOYTOJIBHBIX ~ (GuUryp (MOab3ysich, TJ€ HEOOXOIUMO, KaJIbKYJISITOPOM).
[IpuMeHATh MoyYeHHbIE YMEHHUS B MPAKTHUECKUX 3a/1a4ax.

Bragerp NOHATUSMU BIHMCAHHOTO M LIEHTPAJIbHOIO YIJIA, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIiaX, yrilax MEXAYy XopJaMu (CEKYIUMH) U YTIIe MEXIY
KacaTeJIbHOU U XOPJIOU MPH PEIIEHUHA FT€OMETPUYECKUX 3a1a4.

Brnaners MOHATHEM ONHMCAHHOTO YETBIPEXYTOJIBHUKA, MPUMEHSATH CBOWCTBA
OMKMCAHHOTO YEThIPEXYTOIbHUKA MIPU PELLICHUH 3a/1a4.

[IpuMeHATh MONyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJENH ISl 3a/1a4 pEeAIbHOW )KM3HU U MMPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TNPUMEHEHHEM TO0J00HS M TPUTOHOMETPUM (MOJIB3YSICh, TIAE HEOO0XO0IUMO,
KQJIBKYJISITOPOM).

K xoHiy oOydeHuss B 9 kJiacce OOyYarolIMiiCS TOJYYHUT CIEAYIOIINE
IpEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUUECKHE (DYHKIIMM OCTPHIX YTJOB, HAXOAUTh C HX
MOMOIIBIO PA3JIMYHBIE 3JEMEHTHI MPAMOYTOJIBLHOTO TPEYTroJbHUKA («pelIeHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaNbKYJIATOpPa) AJIUHBI
U YTJIbI JUIsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaTbea GpopMynamMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKAECTBOM I HAxXOXKJICHUS COOTHOUIEHWH MEXIy TPUIOHOMETPUYECKUMHU
BEJINYNHAMU.

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHUHYCOB U1l HAXOXKICHHUS Pa3IMUHbIX
AJIEMEHTOB TPEYTrOJbHUKA («PEIIeHHE TPEyTrOAbHUKOBY»), MNPUMEHITh HUX MpU
pELICHUU TEOMETPUUECKHUX 3a1ay.

Brnagers moHsTHsMHM = mpeoOpa3oBaHHs  MOAOOHUS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX (uryp. [lonap30BaThCs CBOWCTBAMHU MO100MSI POU3BOJIBHBIX
buryp, ymeTb BBIUMCIATH JJUHBI W HAXOAUTHh YIJIbl y MOAOOHBIX GUryp.
[IpumeHsATh cBoOMCTBAa MOAOOMS B NPAKTUYECKUX 3ajayax. YMETb HPHUBOJIUTH
IpUMEpPHI TOJTOOHBIX (DUTYP B OKPYKAIOIIEM MUDE.

[Tonp30BaThCA TEOpEMaMU O IIPOU3BEIAECHUN OTPE3KOB XOPJ, O IPOU3BEICHUN
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeJIbHOM.

[Tonb30BaThC BEKTOpPAMH, MOHMMATh MX TEOMETPUYECKHM M (U3UYECKUN
CMBICII, MPUMEHATh HMX B PEIICHUH TE€OMETPUUYECKHX M (PU3MUECKUX 3adad.
[IprMeHATh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHHUS UIMH U YIJIOB.

Ilonp30BaTbCd METONOM KOOPAMHAT HA IIOCKOCTH, IIPUMEHSTH €ro B
pELIEHUH T€OMETPUYECKUX U MPAKTUYECKUX 3a]a4.

Bnagers NMOHATUAMU IPABUIBHOIO MHOIOYTOJBHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JyTH OKPY>KHOCTH W PaJAMaHHOM MEPBI YIjia, YMETh BBIYMCIATH IUIOIIAJb
Kpyra ¥ ero yacreu. [IpuMeHsTh 1ony4JeHHbIe YMEHHS B IPAKTUYECKUX 3a1a49aX.

Haxomuts ocu (WM LEHTPBI) CUMMETPUH (DUTYp, NPUMEHSTH JBUKECHUS
IJIOCKOCTH B IPOCTENIIUX Cydasx.

[IprMeHATh MOMyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJENH JUISl 34149 PEAIbHOU KU3HH U NIPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NpPUMEHEHUEM MOAO00US M TPUTOHOMETPUUECKHX (YHKUUH (MONb3YysCh, Il
HE0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KITIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (icpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
[Ipocreitmme reomeTpuueckue GUTypsl U
1 I/If cBoiicTBa. M3me epHI/Ie FCOMe(b I/I}‘]II;CKI/IX 14 bubamorexa [OK
' P P https://m.edsoo.ru/7f415¢e2¢
BEJTMYHH
bu6mmorexa [JOK
2 Tpeyrobrit 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannenbHble NpsiMble, CyMMa yTJIOB 14 | bubmuorexa [IOK
TPEYroJabHUKA https://m.edsoo.ru/7f415¢e2e
4 OxkpyXHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bubnmorexa [IOK
IIOCTPOECHUSA https://m.edsoo.ru/7f415¢e2e
N bu6mmoreka [IOK
5 [ToBTOpeHuEe, 06001IeHNE 3HAHUT 4 1 https://m.edsoo.ru/7#415e2e
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 0




8 KVIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB u TeM uupposbIe
Ne n/m P Konrpoabubie | Ilpakruueckue (1ucpp )
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
N bu6mmorekxa [JOK
| q 12 1
CTPPEXYTOTRHIKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPIMOHANIBHBIX OTPE3KaX, MOJ00HBIE 15 1 bubnroreka LIOK
pOTOpH P > TTOA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Tnomans. Haxoxnenue miomanein
3 Tpe TOJ);ILHHKOB u i[/[HOFO FOJ‘iII;IHiIX ¢bur 14 1 buommorexa LIOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomaau mogoO6HBIX huryp
4 Teopema [Iudaropa u Hauana 10 | bubnuoreka LIOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYTriibl B OKpYKHOCTH. Briicanuelie u
5 ONMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bu6nuorexa LIOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417¢18
OKPYXHOCTEU
bu6mmoreka [IOK
6 I1 i 4 1
OBTOpeHHE, 0G0bmenpe SHARNK https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 68 6 0




9 KVIACC

Kosau4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabubie | IlpakTuueckue (mupp )
NporpamMmmsl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
| Tpuronometpus. TeopeMbl KOCUHYCOB U 16 | bubmmorexa [IOK
CUHYCOB. Penienue TpeyrojbHMKOB https://m.edsoo.ru/7f41al2c
) [TpeoOpaszoBanue nogodus. Merpudeckue 10 ) bubnuoreka [IOK
COOTHOIIEHUSA B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2¢
bu6mmoreka [JOK
3 Bexroper 12 ! https://m.edsoo.ru/7f41al2¢
4 JlexapToBbI KOOPJIMHATHI HA MIIOCKOCTH 9 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41al2¢
[IpaBUIIEHBIE MHOTOYTOIBHUKH. JITMHA
5 01? SKHOCTH U ILIO ya b Kpyra g 8 bubmorexa HOK
py IH ﬂv pyra. https://m.edsoo.ru/7f41al2c
Brruncienue momanei
bu6mmoreka [JOK
6 JABHOKCHHS [II10CKOCTH 6 https://m.edsoo.ru/7f41al2¢
7 [ToBTOpeHue, 06001IeHNE, CCTEeMaTU3alUs 7 5 bu6mmoreka [JOK
3HaHUI https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOMI OBFPA30BATEJBLHOM ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa30oBaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa3oBaHus
pe3yjabTarta
6 ['eomerpus
Pacrnio3HaBaTh M3y4YeHHbIE T€OMETpUYECKHE (PUTYPBI, ONMpPEeNsiTh UX
B3aMIMHOE PpACIOJIOKEHHE, H300pakaTb TeoMeTpuueckue (GUryphl,
6.1 BBIIIOJHATh YEPTEKU MO YCIOBUIO 3ahauu. M3MepsATh JMHEWHbIE U
YIJIOBBIE BEJIMYUHBI. PemaTe 3a1aun Ha BBIYMCIICHUE JJIMH OTPE3KOB U
BEJIMYMH YTJIOB
Jenats TpyOyI0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYUH MPEAMETOB B
6.2 peanbHOM JKW3HHM, pa3MEepoOB NPHUPOAHBIX OO0BEKTOB. Paszmuuate
pa3Mepsl ITHX 0O0BEKTOB MO TMOPSIAKY BETUIMHBI
6.3 CTpouTh 4epTeKH K F€OMETPUUECKHUM 3a/iadyam
[Tonb30BaThcs MpU3HAKaMH PABEHCTBA TPEYTOJbHUKOB, UCIIOJIb30BaTh
6.4 MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELICHUU
3a1a4
65 [IpoBoaiuTh  JOTMYECKHE  PACCYKAEHHS  C  HCIOJIb30BAHHEM
' reOMETPUUYECKUX TEOPEM
ITonb30BaTbCA IIpU3HAKaMU paBeHCTBA MPSIMOYTOJIBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEAHMaHbI, MPOBEAEHHON K THIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUYECKUX 3a/1a4
Ornpenensth NapawieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE
6.7 oOpa3yer ¢ HUMH cekylias. OnpeaensTe NapauieIbHOCTh NPAMBIX C
' IIOMOILBIO PABEHCTBA PACCTOSAHMM OT TOYEK OJHOM IPSMOM 10 TOYEK
JIPYTOU MPAMO
6.8 Pemate 3amaun Ha kieTyaToit Oymare
6.9 [IpoBOUTH BBIYUCICHUS W HAXOJIUTh YHCIOBBIE U OYKBEHHBIE

3HAYCHUA VYIJIOB B TCOMCTPHYCCKUX 3aJdavdaxX C HCIIOJIb30BAHUCM




CyMMBI YTJIOB TPEYTOJIbHUKOB M MHOTOYT'OJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MpPU TMEPECEUCHUM JBYX NapajIeNIbHBIX MPSIMbIX

ceKymeﬁ. PemraTs MPAKTUYCCKUC 3a1a41 Ha HAXOKACHUEC YTIJIOB

6.10

Brnagete mMOHSATHEM TEOMETPUUECKOTO MeECTa TO4YeK. YMETh
onpeAensiaTh OUCCEeKTPUCY YIJIa U CEpPEelIUHHBIM MNEPIeHIUKYIIp K

OTPE3KY KaK T€OMETPUUYECKHE MECTa TOUEK

6.11

@opMyIUpOBaTh ONPEICIICHUS OKPYKHOCTM M Kpyra, XOpAbl U
JuaMeTpa OKPYKHOCTH, TIOJb30BaTbCsl MUX CBOMCTBAMHU. YMETh

IIPUMEHSATDH 3TU CBOMCTBA IIPU PELLIECHUH 3a1a4

6.12

Biagers NOHATHEM OINHMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPY’KHOCTH,
yMeTb HaxoauTh €€ 1eHtp. I[lonb3oBaTbest (akTamMu O TOM, 4YTO
OUCCEKTPUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJJHOM TOUYKE, U O
TOM, YTO CEpPEAVHHBIE NEPHEHANKYJSIPBI K CTOPOHAM TPEYTOJIbHUKA

[IEPECEKAIOTCS B OJTHOM TOUYKE

6.13

Bnanets moHATHEM KacaTelbHOM K OKPYKHOCTH, MOJIb30BAaThCA
TEOPEMON O MEPHEeHJUKYJISPHOCTU KacaTelbHOH M pajuyca,

HpOBC,Z[éHHOFO K TOYKEC KaCaHHA

6.14

ITons30BaThCA HpOCTCfIHIHMH rCOMCTPUUCCKUMU HCEPABCHCTBAMMU,

IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUYCCKUC TIMOCTPOCHUA C IMOMOIIbBIO

HUPKYJIS ¥ JIMHEHKU

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
00pa30BaTeJILHON NPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBI€ BHIbI quBIpéXerHBHI/IKOB, HUX J3JIEMCHTHEI,

II0JIb30BAThCS MX CBOMCTBAMH IIpU pCUHICHUH IT'COMETPUUCCKHUX 3aJ1a4d

6.2

HpI/IMeriTB CBOMCTBA TOYKH nepeceucHss MEanaH TPCYyroJbHUKa

(1eHTpa mMacc) B peuieHUH 3a/1a4

6.3

Bnagets mnonsaTuem cpez[Heﬁ JIMHUKX TPCYIOJIbHUKA W Tparcuuu,

IIPUMEHATh HX CBOWCTBA MPHU PEIICHUWM TI'E€OMETPUYECKUX 3a/aad.




ITonb3oBatbesa Teopemon Paneca U TEOPEMON O MPONOPLUUOHAIBHBIX

OTpPE3Kax, IPUMCHATD UX JJIA PCHICHUA ITPAKTUYCCKUX 3aa4

6.4

[IpuMmeHsTh NpU3HAKK MOAOOUS  TPEYrOJAbHUKOB B  PEIICHUU

rCeOMCTPHUYCCKUX 3a1a4

6.5

[Tonws3oBatbest Teopemoit [ludaropa s penieHus reoMeTpuIecKux 1
IPAKTUYECKUX  3amad. CTpoWTh MaTEeMAaTHYeCKyl0 MOJEIb B
[IPaKTUYECKUX 3a7a4ax, CaMOCTOSTENIbHO JAEJIaTh YePTEX U HAXOAUTH

COOTBETCTBYIOIIUEC NJIWMHBI

6.6

BJ'Ia)IeTI) IMOHATHUAMU CHHYCA, KOCHMHYCa H TaHI'€HCa OCTpPOTro Yyrja
NpAMOYTOJIBHOTO TpCYTrOJIbHUKA. Ilonp30BaThCa ATUMU MOHATHAMHU

JJI pCHICHUA IMMPAKTUYCCKHUX 3a1a4d

6.7

Beruucnsate  (pa3nuuHbIME  criocOOaMu) TUIOMIAAL TPEYToJbHUKA U
IUIOMIAId MHOTOYTONBHBIX Guryp (moib3ysAch, Tle HEOOXOIMMO,
KaJIbKyJIATOpoM). [IpUMEHSTh TOJIydeHHBIE YMEHHS B MPAKTHYECKUX

3aJadax

6.8

BrageTs NOHATUSMH BOMCAHHOTO M LIEHTPAJIBHOT'O yTJila, UCII0Jb30BaTh
TEOPEMBbI O BIIMCAHHBIX yTJaX, yriax MEXAYy XOpAaMH (CEeKyIIMMH) U
yrile MEXIy KacaTelbHOM M XOpPJIOM NPH PELIEHUU T'€OMETPUUYECKHX

3aga4

6.9

BJI&I[GTB IIOHATUEM OIIMCAaHHOI'O I-IGTI:IpéX}/FOJIbHI/IKa, MMPUMCHATH

CBOIICTBa ONMUCAHHOI'O YETHIPEXYTOJIbHUKA TP PEIICHUU 3324

6.10

[IpuMmeHnsaTh MOMYy4YEHHBIE 3HAHUS HA IMPAKTUKE — CTPOUTH
MaTeMaTUYeCcKre MOJENU MJisl 3a7ad peajibHOM >KU3HU U MPOBOAUTH
COOTBETCTBYIOIIUE BBIUUCICHUS C TPUMEHEHHUEM TOJ00MS |

TPUTOHOMETPUH (TIOJIB3YSACH, I71€ HEOOX0IUMO, KAIbKYJISITOPOM)

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJibTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHMs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX

MNOMOIIBIO PA3JIMYHBIC JSJICMCHTBLI IIPAMOYI'OJIBHOI'O TPCYrOJIbHHKA




(«pemieHue  MOPSMOYTOJbHBIX  TPEyrojabHUKOB»). Haxomute (c

MOMOUIbIO KaJbKYJIATOPA) ATUHBI U YIJIBI 17151 HETAOIMYHBIX 3HAUSHUH

6.2

ITonb3oBaTbes dbopmyiamMu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM [UJIi HAXOXKJIECHHUS COOTHOIIECHUM

MCKAY TPUTOHOMETPUICCKUMHU BCJIIMUMHAMHA

6.3

Hcnonp3oBaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JUISl HAaXOXKICHHS
Pa3IMYHBIX 3JIEMEHTOB TPEYTrOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),

MPUMCHSATDH UX IIPU PCIICHUU I'COMECTPHUICCKUX 3ada1

6.4

Bnanersr moHATHSMEH TpeoOpa3oBaHUS MOMO0HUS, COOTBETCTBEHHBIX
arieMeHTOB MoAoOHbIX ¢uryp. Ilomp3oBaThcsi cBoOWCTBaMU MOAOOHS
IPOU3BOJIBHBIX (UTYp, YMETh BBIYMCIATH JUIMHBI U HAaXOAWThH YIJIBI Y
nooOHbIX uryp. IlpuMeHsaTh CBOICTBa MOAOOUS B MPAKTHUECKHUX
3ajayax. YMeTb TPUBOAUTH MpPHUMEpPhl MOAOOHBIX (uUryp B

OKpY>XarolieM MUpe

6.5

ITonn30BaThCs TCOpEeMaMu O TMPOU3BCACHUHU OTPE3KOB XOpHAd, O

MIPOM3BEIEHNU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeabHOU

6.6

ITons30BaThCs BCKTOpaMHu, TIIOHUMATL HUX FGOMeTpI/I‘IeCKI/If/'I n
q)HSI/IquKI/II\/’I CMBICJI, IPUMCHATE HUX B PCIICHHU T'COMETPUUCCKHX U
(bHSI/I‘leCKI/IX 3ajJa4. HpI/IMeHHTB CKaJLIPpHOC IMMPOU3BCACHHUC BCKTOPOB

AJI HAXOKACHU A IUIMH U YIJIOB

6.7

ITons30BaThCsA MCTOAOM KOOpAWHAT Ha IIOCKOCTHU, IPHUMEHATH €ro B

pCIICHUN TCOMCTPUUCCKUX U ITPAKTHUYCCKUX 3a1a1

6.8

Bnagerp NOHATHAMM  NPAaBHIBHOTO  MHOTOYIOJBHHUKA,  JUIMHBI
OKPY>KHOCTH, IUIMHBI IYTM OKPYXKHOCTM W paJuaHHOM MeEphI yIia,
YMETb BBIYMCIIATH IUIOIIAAbL Kpyra U ero uacred. lIpumensarts

MOJIYYCHHBIC YMCHUSA B MPAKTHUICCKUX 3adadax

6.9

HaxonuTh ocu WM LEHTPBl CUMMETPUH (PUTYpP, IPUMEHSTH IBUKECHUS

IJIOCKOCTH B IIPOCTEHIINX CIIydasiX

6.10

IIppuMeHATh MOJNYyYEHHBIE 3HAHUSA HA IPAKTUKE —  CTPOMUTH
MaTeMaTUYECKUE MOJCIH VIS 3a4ad PEeajbHOW >KU3HU U IPOBOJUTH
COOTBETCTBYIOIIIME BBIUYUCIICHUS C NPUMCHCHHEM TOI00HUS U

TPUTOHOMETPUYECKUX  (QYHKIHMH (TONB3ysiCh, T/€ HEO0OX0AUMO,




KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COAePKAHUSA
6 ['eomeTpus
Havansuble nonsTHsa reometpun. Touka, npsimasi, OTPE30K, Jyd. YTois. Busl
6.1 yriaoB. BeprukanbHble M CMeXHbIE yrubl. buccexrpuca yrma. Jlomanas,
MHOTOyrojpHUK. [[apamienbHOCTh U NEPIEHANKYISIPHOCTD IIPSIMBIX
6.2 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOWCTBAa OCEBOH CHMMETpUH.
' [TpyMepsl CHMMETPHUH B OKPYKaIOLIEM MUPE
63 OCHOBHBIE TMOCTPOCHUSI C TOMOIIBIO LUPKYJSI W JMHEHKU. TpeyrojibHUK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOWCTBA
64 PaBHOOe/IpeHHBI M PaBHOCTOPOHHMH  TpeyroipHUKH. HepaBeHCTBO
' TPEYTOJIbHUKA
6.5 CpolicTBa W HpHU3HAKKM pPaBHOOENpPEHHOro TpeyrojbHuKa. llpusHaku
' paBEHCTBA TPEYTOJBbHUKOB
6.6 CBolicTBa U NPU3HAKY NapasuieabHbIX NpsAMbIX. CyMMa YIJIOB TPEYTOJbHUKA.
' BHelnue yriipl TpeyrojibHUKa
[TpsimoyronbHbll  TpeyroiabHUK. CBOMCTBO MeIUaHbl MPSIMOYTOJILHOTO
6.7 TPEYrojibHUKA, MPOBEIAEHHOW K runoreHyse. IlpusHakum paBeHCTBa
' IPSIMOYTOJIBHBIX TPEYTONbHUKOB. IIpsIMOYTO/IbHBIN TPEYroabHUK C YIJIOM B
30°
HepaBeHcTBa B TeOMETpHH: HEPABEHCTBO TPEYTOJBHUKA, HEPABCHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema o OonblieM yrie © OoJiblieil  cTOpoHE
TpeyrojapHuKa. [leprenauKyssap U HaKJIIOHHAs
6.9 I'eomerpuueckoe Mecto TodeKk. buccekrpuca yrima W cepeAVHHBINA
' NEPHEHAUKYJIAP K OTPE3KY KaK F€OMETPUYECKHUE MECTA TOUYEK
OkpyXHOCTb W Kpyr, XOpAa M JUaMeTp, HUX CBoiicTBa. B3aumHoe
6.10 pacrmoyioKeHue OKpPY)KHOCTH u mpsimoil. KacarenpHas u  cekymas K
OKPYXHOCTHU
611 OKpyXHOCTb, BIUCaHHas B yroj. BrucaHHas ¥ oOmnMCaHHas OKPYXHOCTH

TPEYroJIbHUKA




8 KUIACC

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

6 I'eomerpus

6.1 YetsipéxyronpHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJipaT, UX MPU3HAKU U CBOMCTBA

63 Tpaneuus, paBHoOOKas Tpaneuus, €€ cBONCTBa U npu3Haku. [IpsmoyroabHas
' Tpaneuus

64 Merton yaBoenust menuansl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TEOpeMa O MPOIMOPLUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TpeyrojibHUKA U Tpanenuu. LlenTp Macc TpeyrosbHuKa

6.6 [TomoGue TpeyroabHUKOB, Kod(¢unueHt mnoxodus. IlpusHaku mnog00Hs
' TpeyrojJbHUKOB. [I[puMeHeHne nogo0us npu pereHu NpakTUIeCKuX 3a/1a4d

6.7 @opmynbel AJid  IUIOIIAAU TPEYrojibHUKA, TMapajiejorpamMma, pomba u
' Tpaneuuu

6.8 CpoifctBa miomaneit reomerpuueckux ¢uryp. OTHOLIEHHE IUIOMIAJCH
' noJ00HBIX uryp

6.9 Brruucnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIbHUKOB Ha KIJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopembr [ludaropa mnpu pemeHun
' IIPAKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIja HpSAMOYTOJBHOTO TpPEyTrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIAECTBO. | PUTOHOMETPUYECKHE
¢yskuun yrios B 30°, 45° u 60°

6.12 BrnucaHHble M LIEHTpaJIbHBIE YIVIBI, YroJl MEXAY KacaTeIbHOW U XOpAOH.
' VYribel MeXAY XOpJlaMu U CEKYIIUMU

6.13 BrnicanHble ¥ ONMCAaHHBIE YETHIPEXYTONBHUKHI

6.14 B3anmHoe pacnonoxxkeHue IBYX OKpyx)HocTel. Kacanume OKpyKHOCTEH.

OO01ue KacaTelbHbIE K IBYM OKPYKHOCTSAM

9 KUIIACC




Kon

HpOBCpﬂEMbIﬁ 3JIEMEHT COACPKaHUSA

6 I'eomertpus
6.1 Cunyc, kocunyc, Tanreac yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Peuienue
6.2 MPAKTUYECKUX 33/a4 C KCIOJb30BAaHHUEM TEOPEMbl KOCHHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [TpeobpazoBanue nomodus. [Tomodue cOOTBETCTBEHHBIX JIEMEHTOB
64 Teopema 0 Mpou3BENEHUH OTPE3KOB XOpA, TEOPEMBI O IIPOU3BEIECHUN OTPE3KOB
' CEeKYILIHUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
Bekrop,  mnmumHa  (MOIysb)  BEKTODpA, COHAIIPABJICHHBIE  BEKTOPBI,
6.5 MPOTUBOMOJOKHO HANpaBlIEHHBIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpalliy HaJl BEKTOopamu. Pa3nokeHue BeKTopa Mo JAByM
HEKOJUTHHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkajsipHOE NMPOU3BEIACHHE BEKTOPOB, MPUMEHEHHUE s
' HAXO0X/IEHUS JUIMH U YTJIOB
JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHUS NPSMOU U OKPYKHOCTU B
6.7 KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEH W MPSAMBIX. MeTos KOOpAUHAT U €ro
IIPUMEHEHNE
6.8 IIpaBuiIbHBIE MHOTOYTOJIbBHUKHI
6.9 Jnuna okpyxHoctu. ['pagycHas u panuanHast Mepa yria, BBIYMCICHUE JUIUH 1yT
' OKPY’KHOCTEHN
6.10 [Tnomane kpyra, cekTopa, CerMmeHTa
611 JIBIDKEHHSI TUIOCKOCTH W BHYTPEHHHE CUMMETpHH (Uryp (dJeMeHTapHbIe

npeactasienus). [lapamnensusiii nepeHoc. [ToBopor




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
INPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIposepsiemble TPpeOOBaHUS K NIPEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOH 00pa3oBaTeIbHON NPOrPaMMbI OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHSATUSMHU: MHOXECTBO, IOAMHOXECTBO,
OmNepaly HaJ MHOXECTBAMH; YMEHHUE OIEepUPOBaTh MOHATUIMHU:
rpad, cBs3HBIA rpad, AepeBo, LUK, MPUMEHITh MX NpPHU PEIICHUU
3aJla4; yMEHHE MCTOIb30BaTh Ipapuueckoe MpeICTaBICHIHEe MHOKECTB
JUTSL ONTMCAHUS peajbHBIX MPOIECCOB U SBJICHUH, MPU PELICHUU 3a7au

U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHue OIICpHUPOBATH IMOHATHAMU: OIPCACIICHUC, aKCMOMaA, TCOpCMaA,
A0Ka3aTCjIbCTBO; YMCHHUC pacClio3HaBaTb HWCTUHHBIC MW  JIOXKHBIC
BBICKA3bIBAHHA, MPHUBOJUTH IMPUMCPBI U KOHTPIIPUMCPLBI, CTPOUTH

BBICKAa3bIBAHHA U OTPpULIAHUSA BBICKA3bIBaHUH

YMeHue onepupoBaTh NOHATHUSAMU: HATYPAIBHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YMCJIO, JEIMMOCTb HATypalbHBIX YHCEJ, NPU3HAKU
JETMMOCTH, LIEJI0€ YHCIIO0, MOIYJIb YHCIa, OOBIKHOBEHHAs ApPOOb U
JecITUYHas OpoOb, CTAHJAPTHBIA BUJ YUCIIA, PALMOHAIBHOE YHUCIIO,
UppaIMOHATIFHOE YHWCIO, apu(PMETHYeCKUH KBAJpPATHBI KOPEHB;
YMEHHME  BBIIOJHATH [JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTb U
YHOPAIOYMBATh YHWCIA, IPEACTABIATH 4YUCJIA HAa KOOPAMHATHOU
IPSIMOM, OKPYIVIATH YHUCJIA; YMEHHE JejaTb HNPUKUAKY U OLEHKY

pe3yJibTaTa BBIYMCIICHUM

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEIbIM IOKAa3aTENIEM,
apu@mMeTHuecKUil KBaJpaTHBIM KOpEHb, MHOTOYJICH, anredpandeckas
IpoOb, TOXXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Ooybllle €IMHUIBI, YMEHHE BBIIOJIHATH pacdy€rbl 1Mo Qopmyiam,
npeoOpa3oBaHMsl LEJbIX, JPOOHO-PALIMOHATBHBIX BBIPAKEHUU U
BBIPAXKECHUI C KOpPHSMHM, Pa3joKEHHE MHOIOYJIEHAa Ha MHOYKWTEIH, B
TOM 4YHCJIE€ C HCIOJb30BaHUEM (GOpPMYJT pPAa3HOCTH KBAApaTOB H

KBaJipaTa CyMMbI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YUCIOBOE PABEHCTBO, YPaBHEHHE C




OJHOM IIEPEMEHHOM, YHCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE UM KBAJpPATHHIE ypABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHHUS C OJHOW MEPEMEHHOW, CHCTEMBbI
JIBYX JIMHEHHBIX ypaBHEHUH, JIMHEWHbIC HEPABEHCTBA M UX CHCTEMBI,
KBaJIpaTHbIE W JPOOHO-pAallMOHALHBIC HEPABEHCTBA C  OJHOMN
MIEPEMEHHOM, B TOM YHMCJE MPU PELIEHUH 3a]a4 U3 JPYTUX MPeaMETOB
M TPAKTUYECKUX 3a7a4y; YMEHUE HCIOJIb30BaTh KOOPJIWHATHYIO
OpsIMyI0 M KOOPJAMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHs pelieHuit

YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: QYHKIUA, Tpapuk GyHKIUH, HYIH
byHKIHH, POMEXKYTKH 3HAKOIIOCTOSIHCTBA, POMEXYTKH
BO3pacTaHus, yOBIBaHUS, HaWOOJbIIee M HAUMEHbIIEC 3HAYCHUS
byHKIMH; yMeHHe OIIEPUPOBATH HOHATHSAMHU: npsmast
NPOTNOPLUUOHATIBHOCTD, JUHEHHasE (YyHKIUS, KBaJpaTuyHas (yHKIHA,
oOpaTHass TPOIMOPIIMOHATILHOCTh, TMapaboiyia, TUrepOosa; yMeHHE
cTpouTh rpaduku GYHKIUH, UCTIONB30BaTh IPapuKu I ONpeaeIeHus
CBOHCTB IIPOIIECCOB W 3aBUCHMOCTEH, JJIS peIleHHs 3aad U3 APYTHX
y4eOHBIX TPEAMETOB U PEAITbHOM KHU3HH, YMEHHE BBIPAXKATh

dbopMysiaMy 3aBUCUMOCTH MEXKIY BETMYUHAMU

YMmeHne OIICpHUPOBATH IIOHATUAMU: I1I0CJICA0OBATECIIbHOCTD,
apudmMeTHyeckass M TeoMeTpuyeckas  MPOrpeccHH;  yMEHHE
MCIIOJIb30BaTh CBOWCTBA IOCJEI0BATENBHOCTEH, (OPMYINBI CyMMBI U
o0I1ero 4ieHa MpH pelIeHUH 33ajad, B TOM YHUCIe 3a7ad U3 APYTuX

Y4EOHBIX TIPEIMETOB U PEATHHON KU3HH

YMenne pemarh 3a7aud pa3HbIX TUIMOB (B TOM YHCJIE HA MPOICHTHI,
IO M 4YacTH, JBWXKEHHE, paboTy, IIeHy TOBapOB M CTOMMOCTH
MOKYIIOK M YCIIyT, HAJIOTH, 33J1a4i U3 00JIaCTH yIPABJICHUS JIMYHBIMU U
ceMeiiHbIMU  ()MHAHCAMH); YMEHUE  COCTaBJSATh  BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA W CHCTEMBl II0 YCJIOBUIO 33/1a4H,
UCCIIEIOBATh MOJMyUYEHHOE PELIEHUE W OLEHUBATh MPaBAONOJI00HOCTh

MOJIYYCHHBIX PC3YJIbTATOB

YMeHne onepupoBaTh NOHATHAMH: (UTypa, TOYKA, OTPE3OK, MpsiMas,
7y, JIOMaHasi, yroj, MHOrOyrojbHHUK, TPEYTOJIbHUK, pABHOOEAPEHHBIIH
U PaBHOCTOPOHHUN TPEYrOJIbHUKH, NPSIMOYTOJIbHBI TPEYrOJbHUK,

MCAHMaHa, 6I/ICCGKTpI/IC3 U BbBICOTAa TPCYTOJIbHHUKA, ‘{eTI)IpéXYFOJ'IBHI/IK,




napajieiorpaMM, poMO, TPSMOYTOJNBHUK, KBaJpaT, TPAICIHs;
OKPY’>KHOCTb, KPYT', KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue peliaTh 3ajJauyd, B TOM UYUCJIE U3 MOBCEIHEBHOMN
KU3HU, Ha HAXOXKICHHE T€OMETPUYECKUX BEJIMYMH C NPUMEHEHUEM

M3yYEHHBIX CBOMCTB Uryp 1 (pakToB

10

YMeHue onepupoBaTh MOHSATHSAMHU: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYrOJIbHUKOB; MAPaUIEIbHOCTh U NEPHEHAUKYJISIPHOCTh MPSIMBIX,
Yrojd MEeXIy MNpSIMbIMH, TEPIECHIUKYISAp, HAKIOHHAs, MPOCKIUs,
nonobue Guryp, nogo0HbIe TPEYTrOJIbHUKH, CHMMETPHS OTHOCUTEIILHO
TOYKM U NPAMOM; YMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPUIO U
nonobue Guryp, napamieabHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX B

OKpYXKaroIleM MHpPe

11

YMeHue onepupoBaTh IOHATHSMM: JJUHA, PACCTOSHUE, YIroll
(BemuuMHA yria, CUHYC M KOCHHYC YIJIa TPEYrojbHMKA), IJIOLIA[b;
YMEHHE OLIEHUBATh pa3Mephl MPEeIMETOB U OOBEKTOB B OKpPY’KaIOIIEM
MHUpE; yMEHUE MpUMEHATh GOpMyJibl IEepUMEeTpa U IUIOIIAIU
MHOT'OYTOJIFHUKOB, JJIUHBI OKPYXXHOCTH M IUIOIIAAU Kpyra, o0Obema
MPSIMOYTOJIBHOTO Tapajulefienunesia; yMEHHE NPUMEHSITh NpPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYTOJbHUKA,
teopemy Iludaropa, TpuUroHoMeTpuuecKre COOTHOUICHHS  AJIs

BBIYMCJICHUA TJIUMH, paCCTOHHHﬁ, IUIOImaae

12

YMmeHue wu3o0paxkaTb IUIOCKME (UIYypsl M HMX KOMOWHAIMH,
IIPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C MOMOLIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HIIU

CHUMBOJIbBHOMY OITMCAHHIO

13

YMeHue  onepupoBaTh  IOHATUSAMHU:  NPSMOYTOJIbHAs  CUCTEMA
KOOPJMHAT, KOOpAWHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEIECHUE BEKTOPA HA YHUCIIO, CKATSPHOE IPOU3BEIECHUE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPBl U KOOPAWHATHI Ul INPEACTaBICHUS
JaHHBIX W pEIIeHus 3ajad, B TOM YHUCIE U3 JPYruxX Yy4eOHBIX

npeaMETOB U peaanoﬁ KHU3HHU

14

VYMeHHe oOmepupoBaTh MOHSATHAMH: CTOJOMKOBBIE W  KPYTOBBIC
IUarpaMMBbl,  TaOJWIBI, cpenHee  apudMeTHdeckoe, MeauaHa,
HanOoJblIee W HaWMEHbIIEEe 3HAYCHUS, pa3Max YHCIOBOTO Habopa;

YMEHHE  WU3BIEKaTh, HMHTEPIPETUPOBATH U  MPeoOpa3oBHIBATH




uH(pOpMAIIMIO, TPEACTABICHHYI0 B TaOMUIIaX W Ha JgUarpammax,
OTPaXKAIOIYI0 CBOMCTBA M XapaKTEPUCTHUKU PEAJbHBIX IPOLIECCOB U
SBJICHUW, YMEHHME paclo3HaBaTh MW3MEHYMBBIE BEIMYHMHBI B

OKpYKaroueM MUpe

15

YMeHue omnepupoBaTh TMOHATHSIMH: CIyYalHBIA OIBIT (CIydalHbIN
OKCIEPUMEHT), JJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM HCXOJ)
CIIy4ailHOro OmbITa, CiIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITHH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPTraHM30BAaHHOTO Iepedopa M C HCIOJIb30BaHHEM
MpaBWJia YMHOXKEHHUS; YMEHHE OIICHHBAThb BEPOSATHOCTH pPEaJbHBIX
COOBITHI M SIBJIEHUH, MOHUMATh POJb MPAKTHUYECKU IOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHI B OKpYXalolleM MHpPe U B KHU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITH; 3HAKOMCTBO C

3aKOHOM OOJBIIMX YHMCET U €T POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BbIOMPATh MOAXOSANIMNA W3YYEHHBIM METOJ IS PEIICHHS
3a7a4M, MPUBOJAUTH NMPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEU B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, ONMUCHIBATh OTACJIBHBIE  BBIJAIOLIMECS  PE3YJIBTATHI,
MOJYYECHHBIE B XOJI€ Pa3BUTHS MAaTeMaTUKH KaK HAyKH, MPHUBOAUTH
MIPUMEPBI MATEMATHYECKUX OTKPBITUNA U UX aBTOPOB B OTE€YECTBEHHOM

Y BCEMHPHOMN UCTOPUH




INEPEYEHD 9JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

Yucia ¥ BEIYMCIIEHUS

1.1

Harypanbnslie u nensie yncna. [IpusHaky qenMMOoCTH HEIbIX YUCE

OOBIKHOBEHHBIE u JCCATHUYHBIC I[pO6I/I, IPOUCHTHI, OeCKOHEUHBIE

2 NEePUOANYECKHE POOH

13 Panuonanenple  4yMcna. Apudmermyeckue ONepaluud ¢  palydOHAJIbHBIMU
' quciIaMu

14 HevictBurenbHble uyncia. ApudMeTHdyecKue Omnepanud ¢ JACHCTBUTEILHBIMHU
' quciIaMu

s [TpuOnk€HHBIE BBIUMCICHUS, TMpaBUia OKPYIJIEHUS, MPHUKUAKA U OICHKa
' pe3yJIbTaTa BIYUCICHAN

2 Anrebpanyeckue BbIpaKeHUs

2.1 BykBeHHbIe BbIpaskeHUs! (BBIPRKEHUS C IEPEMEHHBIMH )

55 Crenenp ¢ nensiM mnokasareiaeM. CTENEHb C PalMOHAIBHBIM IOKA3aTEIIEM.
. CBolicTBa CTENEHU

23 MHorousneHs!

2.4 Anrebpanueckas 1poob

55 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. [HevictBus c
' apu(METHUECKUMH KOPHIMHU HATypalbHOM CTENIEHN

3 VYpaBHEHHUS U HEPABEHCTBA

31 Llensle u JpoOHO-panMOHaANbHbIE YypaBHEHHs. CHCTEMBI M COBOKYMHOCTH
. ypaBHEHUN

39 Ilensie W npoOHO-palOHANIbHBIE HEpaBeHCTBA. CHUCTEMBI U COBOKYIMHOCTH
' HEPABCHCTB

33 Pemenune TekcTOBBIX 3a1a4

4 YucnoBsle NOCIEA0BATENBHOCTH

4.1 ITocienoBaTeabHOCTH, CIOCOOLI 3aaHUsI ITOCIEI0BATEILHOCTEN

4.2 Apudmernueckass u TeoMmerpuyeckas mnporpeccuu. QDopmyna  CIOXKHBIX




IIPOLICHTOB

5 DyHKIMHU
OyHknusg, crnocoObl 3aganus  ¢yHkuuun. ['padux  ¢ysknun. OO6macTh
OTpeieNIeHus] U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu gynkuun. IIpomexyTku
5.1. 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMbl QyHKuuu. HaunOonbliee M HauMeHblllee 3HauY€HHE (QYHKIMM Ha
IPOMEKYTKE
6 Koopaunats! Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunartHas npsimast
6.2 JlekapToBbI KOOPAMHATHI HAa TIIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 UX cBoiicTBa
7.2 TpeyroabHUK
7.3 MHOroyrojapHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHne reoMeTpuuecKux BEIMYUH
7.6 Bexkropsl Ha T10CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnncarenpHas CTaTHCTHKA
8.2 BepositHoCTh
8.3 KomMOuHaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. I'eomeTpus: 7 - 9-¢ Kmacchl: 0a30BBIM YPOBEHb: YUeOHUK; 14-¢
u3nanue, nepepadoranHoe, 7-9 knacc/ Aranacsau JI.C., byty3os B.®.,
Kanomiies C.b. u ap., AkuinonepHoe o6iiectBo «M31aTenscTBo

«IIpocseuieHue

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



INOACHUTEJIBHAS 3AIINCKA

B coBpemenHOM 1mupoBOM MHUpPE BEPOATHOCTh U CTATUCTUKA MPHUOOPETAIOT
BCE OOJBIIYI0 3HAYUMOCTh, KaK C TOYKH 3PECHUSI MPAKTHUECKUX MPUIOKEHUHN, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOJUMOM KaxkJI0My uesoBeKy. Bo3pacraer yucio
npodeccuid, Mpu OBJIAJICHUN KOTOPBIMU TpeOyeTcs xopolas 0a3oBas MOJAr0TOBKA
B 00JacTd BEpPOATHOCTHM W CTATUCTUKH, Takas TMOATOTOBKAa BakKHA s
IPOJIOJDKEHUS 00pa30BaHUs U IJIsl yCIEITHON PO eCcCHOHATBHON Kaphephl.

Kaxx b1l 4ennoBek MOCTOSIHHO MPUHUMAET PEIICHHUS] HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A JIs 0O0CHOBAHHOTO MPUHSTHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WM M30bITKa MHPOpPMAIIMU HEOOXOJIUMO B TOM YHUCJE XOpouio chOpMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTHUECKOE MBIIIUICHHUE.

NMenHo mo3TOMYy OCTpO BCTajga HEOOXOAUMOCTh chopmMupoBaTh Yy
oOyyaroruxcsi GyHKIIMOHATBHYIO TPAMOTHOCTb, BKIIIOUAIOIIIYIO B CeOsl B KaUeCTBE
HEOTHEMJIEMON  COCTABIISIIONICH yMEHHE BOCIPUHUMATh U KPUTHUYECKU
aHAJIM3UPOBATh UHGOPMAIIUIO, TIPEACTABICHHYIO B Pa3IMUHBIX (popMax, MOHUMATH
BEPOSITHOCTHBIN XapakTep MHOTHX pPEAJbHBIX TMPOIECCOB W 3aBUCHUMOCTEH,
POU3BOUTH MPOCTEHIINE BEPOSTHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHIUIIAMU cOOpa, aHaIu3a u
NPEICTaBICHUS JAaHHBIX W3 Pa3IHYHBIX cdep KU3HU 00IIecTBa M TocyAapcTBa
npuobmaeT o0yyaroumxcs K OOIIeCTBEHHbIM HHTepecaM. l3ydenune ocHOB
KOMOMHATOPUKHN pa3BUBAET HABBIKM OpraHU3alMM Tepedbopa W mojacuéra 4ducia
BApUAHTOB, B TOM YHUCJIE€ B MPUKIAIHBIX 3a/1a4yax. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3aaétT MaTemMaTHUecKuii pyHAaMEHT U1 POPMHUPOBAHUS KOMIICTCHIINN B
obnmactu WHPOPMATUKU U ITUGPOBBIX TeXHONOTUH. [Ipn M3ydeHUN CTaTUCTUKH U
BEPOATHOCTH OOOTalaroTCsl MPEACTaBICHUS OOYyYaromMXCsi O COBPEMEHHOU
KapTUHE MHUpa M METOJlaX €ro MCCieloBaHus, (popmMupyercs MOHMMaHHUE POJIU
CTAaTUCTUKU KaK UCTOYHUKA COLUAIBLHO 3HAYMMOMN MH(OpMAIIMU U 3aKIIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBITIJICHUSI.

B cooTBeTcTBUMM ¢ MaHHBIMH LEISMHA B CTPYKTYpe TPOTPaMMbl y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOTO OOIIET0 0Opa30BaHUs BBIJICICHBI
clenyrolme cojaepkareabHo-MeToauueckue nunHuun: «llpeacraBienue AaHHBIX U
omucaTeNbHasl CTaTUCTHKa», «BeposSTHOCTBY, «DJIeMEHTh KOMOMHATOPUKH,
«BBenenue B Teoputo rpadoy.

Conepxanne muann «lIpencraBieHre TaHHBIX U ONMHACATEIbHAS CTATUCTHKA
CIIY’KUT OCHOBOW Il (hOPMHPOBAHUS HABBIKOB PAaOOThI ¢ HMH(pOpMAIUECH: OT
YTeHUs] W MHTEpIpeTanuu WHGOpMaIMK, MpEeACTaBICHHOW B TaliuIax, Ha
auarpaMmax W rpadukax, A0 cOopa, TpeNCTaBiCHHMs W aHaIW3a JaHHBIX C
UCTIOJb30BAaHUEM CTAaTHUCTHMUYECKUX XapaKTEPUCTHK CPEIHUX M PACCEHBAHUA.
PabGotass ¢ maHHbIMHU, OOydYaromIMecss y4aTCs CUYUTBHIBATH M HUHTEPIPETHPOBATH



JAHHbIE, BBIABUTaTh, apryMEHTUPOBATh M KPUTHUKOBATh IMPOCTEHIINE THIOTE3HI,
Pa3MBINIUIATh HaJl (haKTOpaMH, BBI3BIBAIOIIMMHU H3MEHUYMBOCTH, M OIEHUBATh X
BJIMSIHUE HA PacCMaTPUBAEMbIE€ BEJIMYMHBI U MPOLIECCHI.

NHTynTHBHOE NpEnCTaBIeHUE O CIIy4YalHOM W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEW W TEHACHLMUN CTAaHOBUTCS MOTUBUPYIOLIEH OCHOBOW IS
U3YUYEHHS] TEOPUU BEPOSTHOCTEH. Dboubllloe 3HAYEHHE HMEIOT NPaKTHUYECKUE
3a/1aHUsl, B YACTHOCTH OIIBITHI C KJIIACCHYECKUMH BEPOSTHOCTHBIMHU MOJIEISIMHU.

[loHsiTHE BEPOSATHOCTH BBOAMUTCS KaK Mepa MpPaBAONOA00Us CIy4alHOIO
coObrtusi. Ilpm w3ydyeHmn ydeOHOTO Kypca OOydYaroniuecss 3HAKOMATCS C
NPOCTEMIIMMUA ~ METOJAMH  BBIYUCJIEHUS  BEpPOSITHOCTEH B CIyYalHBIX
AKCIIEPUMEHTAX C PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU HCXO0J/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIOIIMMU CTaBUTh M pelIaTh 00JIee CIOKHbIE
3agaud. B y4eOHBIM Kypc BXOASIT HaudallbHble NPEACTABICHUS O CIy4allHbIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYILIECTBISIETCS 3HAKOMCTBO OOYYaromIuxcs ¢
MHO>XECTBAMU U OCHOBHBIMHU OIEpalUsIMU HaJl MHOKECTBAMH, PACCMaTPUBAIOTCS
npUMepbl TPUMEHEHUS U1l PELISCHUs 3ajlad, a TaKXKEe HCMOJb30BaHUSI B JIPYTHX
MaTeMaTUYECKUX Kypcax U y4eOHBIX MpeaMETax.

B 7-9 knaccax u3ydaercs y4ueOHbIN Kypc «BeposiTHOCTh M CTaTUCTHKA», B
KOTOpBIM  BXOmAT paszaensl: «lIpencraBieHne JaHHBIX M ONKCATENbHAs
CTaTUCTHKa», «BeposTHOCTEY, «DeMeHTbl KOMOWHATOpUKW», «BBeneHue B
TEeOpHro TpadoBy.

Ha uzydenue yuebnoro kypca «BepostHOCTh U cTatuctuka» orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hegemo), B 8 kinacce — 34 yaca (1 yac B
Hezeno), B 9 knacce — 34 yaca (1 yac B Hezieno).



COJEPXAHUME OBYUYEHUA
7 KIIACC

[IpeacraBnenre naHHBIX B BUJE TAOJHUILI, JUArpaMm, rpauKoB. 3anojHEHNE
Ta0JIUI, YTEHHE W TOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOIOYATBIX) H
KpPYyTOBbIX). UTeHHe rpaukoB peabHBIX MpolieccoB. M3pneuenne nndopmaruu u3
JUarpaMM U TaOJIMIL, UCTIOb30BAHUE U UHTEPIPETALUS JAHHBIX.

OnucarenpHasi CTaTHCTHKA: CpelHee apudmeTudeckoe, MeauaHa, pa3Max,
HaumOoJblIEE M HAaWMEHbIIEE 3HA4YE€HHs HaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYHUBOCTH.

CrnydaifHbpI 3KCIIEpUMEHT (OMBIT) W Clly4aiiHoe coObiTue. BepostHocTs u
yacToTa. Pojib MaloBEPOSITHBIX M MPAKTHUECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oOectBe. MoHeTa 1 UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenbp BepmmHbl. Yucio pédep m cymMmapHas
creneHb BepuH. [IpencraBnenue o csizHoctu rpada. Llenmn u mukmsl. [yt B
rpadax. O06xon rpada (ditnepoB mnyTth). [IpencraBienue o0 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momoiipbio rpados.

8 KUIACC

[IpencraBieHue JaHHBIX B BUJIE TAOIUL, 1UarpaMm, rpagukoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepauuu Hax
MHOXECTBaMu: OOBEIMHEHHE, IepeceueHue, aomnojHenue. CBoMCTBa omepanui
HaJ, MHOYKECTBAMM: IMEPEMECTUTEIBHOE, COYETATENbHOE, PACHPEIEIUTENBHOE,
BKJItoueHus. Mcrnonb3oBaHue Trpaduyeckoro MpenCcTaBiICHUsT MHOXECTB s
ONMCAaHMS PEAIBHBIX MIPOLIECCOB U SABJICHUM, IIPU PELICHNN 3a/1a4.

N3mepenne paccenBaHusl AaHHBIX. JlUcniepcusi U CTaHAAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA00POB. /lnarpaMma pacceuBaHus.

DOnemMeHTapHble COOBITUSL ciydyailHOro omnbiTa. CiydaiiHble COOBITHS.
BepositHoct  coObiTuii.  OmbITBI € PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coObrTusiMu. CiydaiiHbiil BEIOOpP. CBSI3b MEXKy MAJIOBEPOSITHBIMU U TIPAKTUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKE.

Hepeo. CBolicTBa JEpEBbEB: E€IMHCTBEHHOCTh IYTH, CYLIECTBOBaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepIIMH M yucioMm pedep. [IpaBuio
yMHOXeHHUs. Pemienue 3aia4 ¢ nomousko rpagos.

[TpotuBononoxkHbie coObiTUA. [Juarpamma Oinepa. OObenuHeHue u
nepecedeHne coObiTuil. HecoBmectHpie coObiTus.  dopmyrna  crmoskeHus
BEPOATHOCTEU. YCJIOBHAsE BEPOATHOCTh. [IpaBmiio ymHOXeHus. HesaBucumbie
coOwiTud. IlpencraBnenue skcnepuMeHTa B BUZAE JepeBa. Perienue 3agad Ha



HaX0XKJIEHUE BEPOSTHOCTEH C IOMOIIBIO JEpeBa CIy4YailHOrO HKCIEPUMEHTA,
auarpamm Diuepa.
9 KVIACC

[IpeacraBnenre naHHBIX B BUAE TaOmuL, AuarpamM, TIpaduKoB,
UHTEpHpeTalus JaHHBIX. YTeHue U MOoCcTpoeHue Tadiull, Auarpamm, rpadukoB 1o
pEanbHBIM JaHHBIM.

[TepectanoBku u (akropuan. CodeTaHuss U YUCIO COUETAHHUU. TpPEyTrOIbHHUK
[Tackains. Pemenue 3aau ¢ UCHIOIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BepoATHOCTh. CiydailHbId BBIOOp TOYKM M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyT'H OKPY>KHOCTH.

Ucneitanne. Yenex u Heygaua. Cepusi MCHBITaHUI 10 MEPBOrO ycHexa.
Cepuss wucnbiTanuii bepHymiu. BeposiTHocTH COOBITHII B CEepuUM HCTBITAHUN
bepnyu.

CiyyaiiHas BeJIMYMHA W PACIHpENICIICHUE BEPOATHOCTEW. MaremMaTthudeckoe
oxupanue U gaucnepcus. [lpumepsl  MareMaTH4ecKOro OXUIAHUA — Kak
TEOPETUYECKOI0 CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTudeckoe OKHIAHWUE U
JUCIEPCUS CIyYaMHOW BEJIMYUHBl «UYHUCJIO YCIEXOB B CEPUM HCIBITAHUUN
bepuynnm.

[TonsiTue o 3akoHe OONBIIMX uyucen. M3MepeHne BEpOATHOCTEN € MOMOIIbIO
qacToT. Posib 1 3HaueHue 3akoHa OOJBIINX YHCEN B IPUPOJIE U 0OIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA TIPOI'PAMMDBbI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIM4YHOCTHBIE pe3yJbTaTbhl OCBOCHMSI MpOrpamMMbl Yy4yeOHOro Kypca
«BeposTHOCTD U CTaTUCTUKA» XaPaKTEPU3YHOTCH:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBJIECHHEM MHTEpeca K TMPOLUIOMY M  HACTOSUIEMY POCCHUHCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHMX
MAaT€MAaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW WIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKax U NPUKIAAHBIX cepax;

2) rpakIaHCKOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEATH3ALUU €TI0
npaB, IMpPEICTaBICHHMEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBbIX CTPYKTYp, ABJIEHUH, MPOLEAYp TpaKIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHUEM JIOCTVIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLMUIIOB B IESITENBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE€ B PpEIICHWM NPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HAaIpPaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMs HAa MPOTSHKEHUM BCEH >KU3HU Ul YCHEUTHOW MpoQecCHOHAIbHOU
JESTeIbHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHI, OCO3HAHHBIM BBIOOpPOM U
OCTPOECHUEM MHAUBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCHPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEHICHUH, pacCyXIECHUH, YMEHHIO BHJIIETh
MaTEMaTUYECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHMS:

OpHEHTaUMEl B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYy4YHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTHUYECKOW HayKd Kak c@epbl 4YeloBe4YeCKOon
NEATENBHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYUMOCTH I Pa3BUTHUSA LMBHIIM3ALNH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTUKH U MAaTEMaTUYECKOW KyJIbTYpOW KaK CPEACTBOM
NIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMH HABBIKAMH HCCIIENOBATENbCKON
NEeATEIbHOCTH;



6) ¢usmueckoe BocnuTanue, (GpopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBHIO TPHUMEHSITh MATEMATHUYECKUE 3HAHWUS B HMHTEpPEcCax CBOETO
3710pOBbs, BEJICHHS  3J0pPOBOTO  oOpa3a KM3HM  (30pOBOE  IUTAHMHE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA W OTIbIXa, perynsapHas Qusnueckas
aKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUU, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0rn4ecKoe BOCIIUTAHUE:

OpHUEHTaIMel Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHMUM IS PEIIeHUs 3aaad
B 00JIACTH COXPAHHOCTH OKPYXKAIOIIeH Ccpenapl, IUIaHUPOBAHUS TIOCTYIKOB U
OLIEHKM MX BO3MOXHBIX MOCJIEACTBUN JJIi OKPYKAIOIIEH Cpeabl, OCO3HAHUEM
100aJIBbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTeH UX pelIeHuUs;

8) ajanranus K M3MEHAWIIMMCH YCJOBHAM COLMAJBLHON U NPHPOIHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYyTHX JIOJIEH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHX;

HEOOXOJUMOCTbIO B (OPMHUPOBAHUM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHCIIS
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEMW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HAaBaTh CTPECCOBYID  CHUTYyallUl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIe pelieHus U JeHcTBUs, (GOpPMYJIUpPOBATh U OIEHUBATh PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yYeOHbIE 1eHCTBUS

Ba3oBble Jioruyeckue 1eiicTBUA:

) BBISIBJIATH M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHYECKHX
O0OBEKTOB, TOHATHHA, OTHONIICHWA MEXKIYy TMOHATUAMH, (OPMYITHPOBATH
OTpeNeNeHNs]  TOHSITHM, YCTAaHABIWBATh  CYIICCTBEHHBIM  MpPHU3HAK
Kjaccu(uKanuu, OCHOBaHUS i OOOOIIEHUS W CpaBHEHUS, KPHUTEPUU
IPOBOJUMOTO aHAIN3a;

| BOCHpHHHMMATh, (HOPMYJIUpPOBaTH M  TPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAWTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIE;



BBISBISIT ~ MATEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npotuBopeunsi B (akTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKIACHUSX,
NpeiiaraTb KPUTEPHUU ISl BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNIA;
JIeJIaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIOUECHUI, YMO3aKIFOUEHUH 10 aHAJIOTHH;

pa30OupaTh J10Ka3aTebCTBA MATEMATHUYECKUX YTBEPKICHUU (TMpPAMbBIE U OT
OPOTUBHOIO), TPOBOJUTH CaMOCTOSATEIBHO HECJIO0XHbBIE JOKA3aTeIbCTBA
MaTeMaTU4ecKuX (aKTOB, BBICTpAauWBATh apPryMEHTAIUMI0, MPUBOIAUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,
BBIOMpATh CIOco0 pemieHus y4dyeOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pElIeHUs, BbIOMpaTh HauOoliee NOAXONAIMA C Yy4ETOM
CaMOCTOATENILHO BBIIETIEHHBIX KPUTEPHUEB).

ba3oBble HccJaea0BaTCJIbCKUE I[eﬁCTBHﬂZ

[

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEOBATEIIbCKUNA WHCTPYMEHT ITO3HAHMSI,
(GbOopMyIMpOBaTh BOIPOCH, (UKCHPYIOUIUE MPOTUBOPEUHE, MPOOIEMYy,
CaMOCTOSATENILHO YCTaHABJIMBaTh HMCKOMOE M JIaHHOe, (HOPMHPOBATH
TUIOTE3Y, apTYMEHTHPOBATh CBOIO TTO3UIINIO0, MHCHHCE;

MPOBOJUTH MO CaMOCTOSATEIHLHO COCTaBJICHHOMY TUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEM
MaTEeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEKITY COOOI;
CaMOCTOSITeNIbHO (hOPMYJIMPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJibTaTam
MPOBEACHHOTO HAONIOACHUS, HWCCIACAOBAHMS, OICHUBATH JIOCTOBEPHOCTH
MTOJTYYCHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIIECHHIA,

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOIECCa, a TaK)KE BBIJIBHTaTh
IIPEIOIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

0

BBISIBJISITH HEJJOCTATOYHOCTh M H30BITOYHOCTh WHGOpPMAIUH, aHHBIX,
HEOOXOIUMBIX JUISl pEeLIeHMs 3a/1a4U;

BBIOMpATh, aHAJU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
uH(GOPMAIIUIO Pa3IMYHbIX BUAOB U (POPM IIPEICTABIICHNUS,

BbIOMpaTh (OpMy MNPEACTaBICHUS HMHPOPMALMH U HIUIFOCTPUPOBATH
pemraemMbie 3a7aydl  CXeMaMH, JuMarpaMmamMu, WHOW rpaduKod W UX
KOMOHMHAIIUSIMU,

OLICHUBATh HAAE&KHOCTh HMH(POPMALIMM 1O KPUTEPHUSIM, MPEATIOKEHHBIM
YUHUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMYHI/IKaTI/IBHbIe YHuUBEpPCAJIbHLIC yqeﬁnble IlCi’iCTBHﬂ:

[J

BOCIIPUHUMATh U (HOPMYIUPOBATH CYXJICHHUSI B COOTBETCTBUH C YCIOBUSIMU
U LEJISIMU OOIIEeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUS
3a/1ayu, KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

1 B X0A€ 00CY»XJEeHHs 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAE€MOIl TEMBI,
poOJIeMBI, perIaeMoi 3a7a4ul, BbICKa3bIBaTh WJEU, HALIEJIEHHbIE HA IOUCK
pElIeHUs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHAMH JIPYTUX
YYaCTHUKOB JAMajora, OOHapy>KMBAaTh pa3jMyue U CXOJCTBO MO3MLMN, B
KOPPEKTHOU popme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

[l NOpPENCTaBIATh  pE3yJbTaTbl  pELICHUS 3a]1a4u, IKCIIEPUMEHTA,
HCCJIEIOBaHMsI, TIPOEKTa, CAMOCTOSITENIbHO BbIOUpaTh (hOpMAT BBHICTYILIICHUS
¢ Y4€TOM 3aj1ay Mpe3eHTAlM1 U OCOOEHHOCTEN ayJUTOPHH;

") TOHMMATh W MCHOJB30BaTh MPEUMYIECTBA KOMAaHIHON U UHAMBUYAJIbHON
pabOThI MPU PELICHUH YUYEOHBIX MAaTEMAaTUUECKUX 3a/1aY;

| NpPUHUMATH I1I€JIb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPTaHU3ALMIO
COBMECTHON paloOThI, pacrpenensiTh BUIbl paboOT, JdOroBapUBaThCA,
o0cCyXJaTh IPOLECC U Pe3yabTaT padOThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JIIOJICH;

] y4yacTBOBaTh B TIpymmoBbIX QopMax paboTel (0OcyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U APYTHUE), BHIOIHITH CBOIO YacTh PabOThHI
U KOOPIMHHUPOBAaThb CBOM JEWUCTBHS C JPYITMMU WICHAMH KOMAaHJBI,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIMH NPOAYKT IO KPUTEPUSM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1elCTBUSA

Camoopranusanus:

] CaMOCTOSITEIBHO COCTABJIATH IUIAH, AJITOPUTM PELICHUs 3aJaud (WIH €ro
4acTh), BBIOMpaTh CHOCOO pEIICHUS C YYETOM HMMEIOUIUMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHPOBATH
BApUAHTHI pELIEHUH C YYETOM HOBOM MH(MOpMALUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

1 BJAAEThb CIOCOOaMHU CaMOIPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3yJibTara
peleHns MaTEMaTHIECKOM 3a/1a4u;

*)  TpEeABUIETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTbH IIPHU PELICHUM 33/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

] OLIEHUWBAaTh COOTBETCTBUE PE3YJIbTATA EATEIHbHOCTH MOCTABICHHOM LEIU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JTOCTHOKCHHUS WIM HEIOCTHKEHUS LEJH,
HaxXOJIUTh OIIHOKY, JaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATBHI



K kxoHiy oOydenuss B 7 kJacce OOyYaroOIIMIICS TOMYYHUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Uutare uH(OpMaIMiO, TPEICTABICHHYIO B TaOnuIax, Ha JauUarpammax,
NPEACTaBIIATh JaHHBbICE B BUJE TaOJNHI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBbI€) IO MAaCCUBaM 3HAUYCHUH.

OnuceiBaTh ¥ UHTEPOPETUPOBATh  pEalbHbIE  YWCIOBBIE  JaHHBIE,
Ipe/ICTaBIICHHbIE B TAOJIUIIAX, HA TUarpaMmax, rpapukax.

Hcnonp30BaTh MJi1 ONMCAaHUS JAHHBIX CTATUCTHYECKUE XAPAKTEPUCTUKHU:
cpeaHee apudMeTHUECKOEe, MeAuaHa, HauOoJiblliee W HaWMMEHbIlee 3HAYCHUS,
pa3max.

Nmetp mnpencraBineHue O CiydyalHOM HW3MEHYMBOCTHM Ha IIPUMEpPAX IEH,
bu3nUecKuX BETUYWH, aHTPOTIOMETPUYECKUX JTaHHBIX, UMEThb MPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xoHiy oOydenuss B 8 kJjacce oOydYarolIUiCs TOJYUYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

W3Bnekate u mpeoOpa3oBbIBaTh WHGOPMAIMIO, TMPEACTABICHHYIO B BHIIC
Tabyuil, quarpamm, rpaduKoB, MPEACTaBIATh JaHHBIE B BUJIEC TaOIUII, JUArpaMM,
rpaduKoB.

OnuceiBaTh JTaHHBIE C TMOMOIIBK) CTATUCTUYECKUX IMOKAa3aTeNen: CPEHUX
3HAYEHUN U Mep paccenBaHus (pa3max, TUCIIEPCHs U CTAaHJAPTHOE OTKIOHEHUE).

HaxonuTth 4acTOThl YUCIOBBIX 3HAYCHUI W YaCTOTHI COOBITHI, B TOM YHCIIC
0 pe3yjbTaTaM U3MEpPEHUN U HAOIIOACHH.

Haxonutb BEpOSITHOCTU Clly4ailHBIX COOBITHI B OIBITax, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJI€ B ONBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBath rpaduyeckue MOJEIH: JEPEBO CIy4ailHOTO HKCIIEPUMEHTA,
ayarpamMMbl Diiiepa, YucioBas mpsmasl.

OnepupoBaTh MOHATUSMHU: MHOXKECTBO, ITOAMHOKECTBO,  BBINOJHSATH
omepanud HaJ MHOXECTBAMHU: OOBEIWHCHUE, TIEPECEUCHHE, JOTOJHEHNE,
NEePEYUCIATH 3JIEMEHTHI MHOXECTB, IPUMEHSTh CBOMCTBa MHOKECTB.

Hcnonb3oBath rpaduueckoe MpeACTaBICHHE MHOXECTB W CBA3EH MEXIy
HUMMU JJIsl ONIMCAHUA MPOILIECCOB U SIBJICHUH, B TOM YMCJIE NIPU PELICHUU 3a7ad U3
JIPYTUX y4eOHBIX TPEAMETOB U KYPCOB.

K koHiy oOydenuss B 9 kJiacce OOyYarolIMiiCSi TOTYYHUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIIBTATHI:

W3Bnexkate u mpeoOpa3oBbiBaTh HH(OpMAIMIO, MPEACTaBICHHYIO B
pa3IMUHBIX MCTOYHMKAX B BHUJE TaOJIMIl, auarpamMMm, TpadukoB, MPEACTaBIATH
JaHHBIE B BUJIE Ta0OJIUII, TUarpaMM, rpauKoB.



Pemate 3amauud oOpraHu3oBaHHBIM TIEPeOOPOM BApPHAHTOB, a TaKXKEe C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh onucaTenbHbIE XapPAaKTEPUCTUKHA JJIsI MAacCHUBOB YHCIIOBBIX
JIAHHBIX, B TOM YUCJIE CPETHUE 3HAUECHUS U MEPBI PACCEUBaHMUSL.

Haxonuth 4acToThl 3HAYEHUN M YacCTOTHI COOBITHS, B TOM UYHUCIE TMOJb3YSCh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUI 1 HAOI0ICHUH.

HaxoauTth BEpOSTHOCTH CilydyalHBIX COOBITUN B M3YUYEHHBIX ONBITaX, B TOM
YHUCJIE B OMNbBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUSIX
VICTIBITAHUU JI0 TIEPBOTO YCIIEXA, B CEPUAX UCIIBITaHUN bepHyIuin.

NmeTter mnpexacTtaBieHue O CIy4yalHOW BEIMYMHE M O pPAacHpeaciiCHUU
BEPOATHOCTEH.

NmMerp mnpencraBiieHHEe O 3aKOHE OONBIIMX YHCENT Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYallHON M3MEHYMBOCTH U O POJIH 3aKOHA OOJIBIIUX YUCENT B
IpHUPOE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KITIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM nmudpoBLIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (icpp )
NporpamMmblI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
bu6mmoreka [IOK
! Tlpencranienne fanAbX / 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 OmnucarenbHas CTaTUCTHKA 8 1 hitps://m.cdsoo.rw/7f415fde
N bubmuoreka [{OK
3 CoryHainas HsMEHIMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 B 4 0
BE/ICHHE B TCOPUIO Ipagos https://m.edsoo.ru/7f415fdc
5 BeposATHOCTE U yacToTa CIly4allHOTO 4 1 bu6nuoreka LIOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
i 2
6 O0001menue, cucTeMaTH3ausa 3HaHUH 5 httos://m.edsoo.r/7f41 5fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 5




8 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aesioB H TeM muppoBLIe
Ne n/m P Konrpoabnsie | IIpakruueckue (mucpp )
NporpamMmsblI Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
bubmnoreka LJOK
! HosTopenue kypea 7 knacca 4 https://m.edsoo.ru/7f417fb2
) OmnucarenpHas cTaTUCTHKA. PaccenBanme 4 bu6mmorexa [JOK
JaHHBIX https://m.edsoo.ru/7f417{b2
3 MiosKecTEa 4 bubmmorexa [JOK
https://m.edsoo.ru/7f417fb2
bu6mmorexa [JOK
4 B i o 6 1
€POSITHOCTD CITyYailiHOTO COOBITUS hitps://m.cdsoo.rw/7f417fb2
bubmnoreka LJOK
5 B 4
BE/ICHHE B TCOPHIO rpados https://m.edsoo.ru/7f417fb2
N bu6mmorekxa [IOK
6 Cayuaifibie coObITHs 8 https://m.edsoo.ru/7f417fb2
N bu6mmoreka [IOK
7 O0001menue, cucTeMaTH3ausa 3HaHUH 4 2 https://m.edsoo.r/7f41 7b2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 1




9 KVIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nudpoBbie
Ne n/m P Konrpoabnubie | Ilpakruueckue (undpp )
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
but6mmoreka [{JOK
! HosTopenne kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
2 §) 4 1
DJICMCHTbI KOMOMHATOPUKH https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckas BEpOATHOCTD 4 bubmmorexa TIOK
P P https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 Menbrrarms bepryium 6 ! https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
> Crrysaitnas BemuHa 6 https://m.edsoo.ru/7f41a302
bubnunoreka [JOK
1 1
6 Obobmenme, KOHTpOTH 0 https://m.edsoo.ru/7f41a302
BIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 1 2




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

7 KIIACC
Kon o
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMoOro .
00pa3oBaTeILHON NPOrPaAMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yjabTarta
5 BeposiTHOCTB U cTaThCTHKA
Yurats nHQOpMAIIHIO, TPEICTABICHHYIO B Ta0JIMIIaX, HA JUarpaMmax,
5.1 NpENCTaBIsATh JaHHbIE B BUAE TaOJMI, CTPOUTH JAUArpPaMMBbI
(cTonOMKOBEIE (CTONOYATHIC) M KPYTOBBIE) 10 MAaCCHBAM 3HAUYCHUIN
55 OnuceiBaTh W HMHTEPIPETUPOBATh pEAJIbHbIE YHUCIIOBBIE JAaHHBIE,
MpeICTaBICHHBIC B TAOIMIIAX, HAa JUArpaMMax, rpadukax
Hcnonp3oBath TUTST OTIHCaHUS JTAHHBIX CTAaTUCTHUYECKHUE
53 XapaKTepUCTUKH: cpeiHee apudMeTndeckoe, MeMaHa, HanbombIIee U
HaWMEHbIIIEe 3HAYCHMSI, pa3Max
Nmets npencraBieHne 0 Ciy4aiHOM M3MEHYMBOCTH HA IIPUMEPAX LIEH,
5.4 bu3NYECKUX  BEIWYMH, AHTPONOMETPUYECKHX JaHHBIX, HUMETh
IIPEACTABJICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon o
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsieMOro .
00pa30oBaTeILHON NPOrPAMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yjabTara
5 BeposiTHOCTB U cTaTuCcTHKa
W3Brnekatb U TmpeoOpa3oBbIBATH HH(POPMAIMIO, MPEACTABICHHYIO B
5.1 BUJE Ta0nul, Auarpamm, rpadukoB, MPEJCTaBISATh JaHHbIE B BUIE
TabIuIl, AUarpamm, rpaukoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX IOKa3aTesei:
5.2 CpelHUX 3HAYEHUH U Mep paccenBaHus (pa3max, IUCHEpCUs U
CTaHJApPTHOE OTKJIOHEHHE)
5.3 HaxonuTh 9acTOTHI YHCIOBBIX 3HAYEHHH W YacTOThI COOBITHH, B TOM




YHCJIC 110 Pe3yJIbTaTaM U3MEPEHUN U HAOIIOACHHUI

HaxonuTh BEpOATHOCTM CIy4YalHBIX COOBITH B OMBITax, 3Has

54 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OMNBITaX ¢
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU
5 Hcnonb3oBaTe  TrpapuuecKkue  MOJENH:  JIEPEBO  CIy4aifHOTO
' AKCIIEPUMEHTA, THarpaMMbl DWjiepa, YuCIoBas npsamas
OnepupoBaTh MOHATUSMU: MHOXECTBO, MOJMHOXKECTBO; BBIIOJIHAThH
s6 olepallid  HaJ  MHOXECTBaAaMHM:  OOBEIMHEHHE, IepeceucHHe,
' JIOTIOTHEHUE; TIEPEUNCIISITh 3JIEMEHTHI MHOXECTB, IPUMEHATH CBOWCTBA
MHOKECTB
Hcnonb3oBaTe rpaduueckoe MpeACTaBICHUE MHOXECTB U CBs3el
5.7 MeX/1y HUMH JUIsl ONMCAHUS MPOIIECCOB U SIBJICHUI, B TOM UHCIE MPU
peLIeHUH 3aj1ay U3 IpYTUX Y4eOHBIX ITPEIMETOB U KYpPCOB
9 KUIIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBEPSIeMOro .
00pa30BaTeILHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa3oBaHus
pe3yJbTarTa
5 BeposiTHOCTB U cTaThCTHKA
W3BnekaTb W mpeoOpa3oBbIBaTh MH(POPMALUIO, MPEICTABICHHYIO B
5.1 pPa3NMYHBIX HWCTOYHMKAX B BHAE TaONMI, auMarpamm, TIpaduKoB,
MIPEJICTaBIATh JaHHBIE B BUJIE TaOIMILL, JUarpamMmm, rpa(ukos
55 Pemate 3a1a4n OpraHM30BaHHBIM NEepeOOPOM BapHUAHTOB, a TaKXkKe C
' MCIIOJIb30BaHNEM KOMOMHATOPHBIX IPABUJI U METO/I0B
Hcnonp30BaTh  OMMCATENbHBIE XApaKTEPUCTHKU JJII  MacCUBOB
53 YUCJIOBBIX JAHHBIX, B TOM 4HCJE CpPEIHUE 3HAYEHUS] U MEPbI
paccenBaHus
54 HaxonuTh 4acTOTHl 3HaUY€HUH W YAaCTOTHI COOBITHS, B TOM YHCIE
' MOJIB3YSCh PE3yJIbTaTaMH NMPOBEAEHHBIX U3MEPEHUH 1 HAOI0IeHU I
HaxonuTh BEpOSTHOCTH CIy4ailHBIX COOBITUN B M3yYCHHBIX ONbBITaX, B
5.5 TOM 4YHUCJIE€ B ONBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU

COOBITUSIMHM, B CEpUSAX HCIBITAHUNA JO TEpPBOrO Yycliexa, B CEepusix




ucnbITaHUN bepHyn

HMmeTth MNpeaACTaBJICHUC O cnyqaﬁHoﬁ BCJIMYHUHC U O paclpCACICHUN

5.6

BEPOATHOCTEN

HmeTh mpezacTaBieHUE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTU B CIyYalHOM H3MEHYMBOCTM M O POJIM 3aKOHa

OO0JIBILINX YUCEN B IPUPOJIE U OOIIECTBE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposTHOCTB U cTaTHCTUKA
[IpencraBneHue JaHHBIX B BUAE TAONHI, JUarpaMM, rpadukoB. 3amoiHeHHE
TaONMI], YTEHUE WU TOCTPOCHHE auarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBbix). UYUteHue rpapuKOB peaNbHBIX MpoleccoB. V3BieueHue
UHPOpPMALIMK U3 JuarpaMM M TaOJIML, UCIOJb30BAaHUE U HHTEpIpeTalus
JAHHBIX
OnwucarenbHasi CTaTHCTUKA: cpenHee apudMeTHueckoe, MeauaHa, pa3Mmax,
5.2 HauOoJbllIee U HaMMEHbIIee 3HaUeHUsI Habopa YUCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTU
CrnyyaiiHblif SKCHEpUMEHT (ONBIT) U ciydaiiHoe coObiTue. BeposTHOCTh U
53 yacToTa. Pojib ManoOBEpOATHBIX U MPAKTUYECKH JIOCTOBEPHBIX COOBITUH B
npupoze U B obmecTse. MoHeTa U UrpajgbHas KOCTb B TEOPUU BEPOSTHOCTEH
I'pad, BepmmHa, pedbpo. Crenenp BepiMHbL. Yucno pédep M cymMmapHas
54 crenens BepiuH. [lpencrasnenne o cBsa3Hoctu rpada. Lenu n uukist. [lytn
' B rpadax. OO6xom rpada (dinepoB myTh). [IpencraBinenue 00
OpUEHTHPOBAaHHOM rpade. Pemenue 3amau ¢ momonipbio rpados
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
5 BeposTHOCT 1 cTaTUCTHKA
5.1 [IpencraBneHne JaHHBIX B BHJIE TAOJIUI, TUArpaMM, rpa(ukoB
- MHOX€eCTBO, JJIEMEHT MHOXECTBa, IOAMHOXecTBO. Omepanuu Haj
' MHOX€ECTBaMU: 00bEMHEHUE, IepeceueHue, JONOTHEHNE
53 CaolicTBa onepanuii HaJl MHO)KECTBAMU: MIEPEMECTUTEIIBHOE, COYETATEIBHOE,
. pacnpenenuTenbHOE, BKIIOUEHHS
54 Hcnonp3oBanue rpaduyueckoro MpeJCTaBICHUS MHOXECTB Ui ONHCAHHS

PCATBHBIX ITPOLECCOB U HBH@HHﬁ, IIpu pCIICHUN 3a/a4.




H3mepenne paccenBaHus JaHHBIX. Jlucriepcus U CTAaHAAPTHOE OTKIOHEHUE

> YHCIOBBIX HA0OPOB. J{narpamMmMa paccerBaHus
DJIeMEHTapHbIE COOBITHS CclydaiiHOro omnbiTa. CilydailHble  COOBITHSA.
6 BepositHocTH  cOOBITHI. ONBITEI ¢ PaBHOBO3MOXKHBIMHU  3JIEMEHTAPHBIMHU
' coopiTusiMu.  CriydaliHbii  BeIOOp. CBsI3b  MEXKAY MaJIOBEPOSTHBIMH U
NPaKTUYECKH JOCTOBEPHBIMH COOBITHUSAMH B IIPHPO/JIE, OOLIECTBE U HAYKE
JepeBo. CBolicTBa [J€peBbEB: E€AUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
5.7 BHUCSIYCH BEPIIMHBI, CBSA3b MEXIAY YMCIOM BEPIIUH U ynciaoM pédep. [IpaBuno
yMHOXXeHus1. Penienne 3a1a4 ¢ moMoIikio rpagos
[IpotuBomnonoxusle coObiTus. Juarpamma Oiinepa. OObeauHeHHe WU
5.8 nepeceueHne coObiTuid. HecoBmecTHble coObITHS. DoOpMmyna CHOXKEHHUS
BEPOSATHOCTEN
59 VYcnoBHast BeposiTHOCTB. [IpaBuio ymHoxxenus. HezaBucumblie coObITHS
[IpeacraBnenne »sKcnepuMeHTa B BHJE JepeBa. Pemenue 3agad  Ha
5.10 HAaXO0’KJICHUE BEPOSITHOCTEM C MOMOUIBIO JIEPEBA CIYyYalHOIO YKCIIEPUMEHTA,
JquarpaMm Ousepa
9 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 BepositHOCTB 1 cTatucTHKa
[IpencraBneHue AJaHHBIX B BUAE TaOIHIl, AMarpamMm, TpaduKoB, UHTEPIpPETAIIS
5.1 JMaHHBIX. UTeHHWe W TOCTpOeHHE TAONUIl, TUarpaMM, Tpa@uKoB IO PeaTbHBIM
JTAHHBIM
5.2 [TepectanoBku u pakTopman
53 CoueTaHus ¥ YUCIIO COYETAHUN
54 Tpeyronbuauk [ackans. Pemenue 3amau ¢ ucnosib30BaHuEM KOMOWHATOPHUKHU
5 I'eomeTrpuueckass BepoATHOCTb. CiydailHbIi BBIOOpP TOYKM M3 (QUIYpHl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTH
5.6 Hcneiranne. Ycnex u Heyaada. Cepus UCIBITAHUN 0 NIEPBOIO ycrexa
57 Cepus ucneiTanuii bepHymnu. BeposTHOCTH COOBITHII B CepuUM HCMBITAHHMA
' bepnymm
5.8 CrnyuaiiHas BeJIMUMHA U paclpeielieHue BEpOATHOCTEN




5.9

MatemMaTHu4uecKoe OXMIAHUC U JUCIICPCUA. HpI/IMepI)I MATEMaTHYICCKOI'O

OXHUAaHUA KaK TCOPCTHIYCCKOIo CpCaAHCTO 3HAYCHUS BEJIMINHDBI

5.10

MartemMaTudeckoe OXKHUIOAHHUC W OUCIICPCHA cnyqaﬁHoﬁ BCIINYHNHBI «YHCIIO

YCIIEXOB B CEpUM UCNIbITaHUN bepHyum»

5.11

[TonsiTe 0 3akoHe OONBIIMX uucen. M3MepeHue BEpOSITHOCTEH ¢ MOMOIIBIO

gacToT. Ponb 1 3HaUeHNE 3aK0HA OOJIBIIIUX YHCEIT B PUPOJIC U 0OIIECTBE




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHMUA

Kon
NpoBepPsieMOro
TpeOoOBaHUS

IIpoBepsieMble TPeGOBAHUS K NMPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 001I1ero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHne onepupoBaTh MOHATUSMU: MHOKECTBO, MOAMHOXKECTBO, ONEpaIliu
HaJ MHOXXECTBAMH; YMEHUE ONEepUPOBaTh MOHATUAMU: Ipad, cBA3HBIN rpad,
JIEPEeBO, LUKI, IPUMEHATh UX MPH PELICHUH 3a]a4; YMEHHUE HCIOJIb30BaTh
rpaduyeckoe TMPEACTaBICHWE MHOXKECTB [UIsl OINUCAaHUS peallbHBbIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a]1a4 U3 IPYTUX yUeOHBIX MPEIMETOB

YMeHne omnepupoBaTh TOHATHAMHU: OIPEACIICHHE, aKCUoMa, Teopema,
JIOKa3aTeIbCTBO,  yMEHHUE  paclio3HaBaTh  WUCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUSA, MPUBOAUTH TPUMEPBl W  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHKS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATHSAMH: HATypaIbHOE YHUCIO, MPOCTOE H
COCTAaBHOE YHCJIO, JCITUMOCTh HATYPAIbHBIX YUCEIN, MPU3HAKH JCITUMOCTH,
11eJI0€ YHCJIO, MOYJIb YKCJIa, OOBIKHOBEHHAs ApOOb M JeCATUYHAs IpoOb,
CTaHJAPTHBIA BHJ YHCJIa, PAlMOHAILHOE YHCIIO, HPPAMOHAIBHOE YHCIIO,
apu(METHYCCKUI KBAJPATHBI KOPEHb, YMEHHE BBIOJIHATH JCHCTBHS C
YHCcllaMi, CPaBHUBATh M YMOPSJAOYMBATH YHCIA, MPEACTABIATh YMCIA Ha
KOOPJMHATHOM IIPSMOM, OKPYIJIATH YUCJIA; YMEHUE [JelaThb INPUKUIKY U
OLICHKY p€3yJIbTaTa BbIYMUCICHHI

YMeHue onepupoBaTth IOHATHUAMH: CTENEHb C LEIbIM IIOKAa3aTeleM,
apu(MeTHYECKUI KBaIpaTHBIA KOPEHb, MHOTOUJIEH, alredpandeckas ApoOb,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypajlbHOW cTemeHu OoJiblie
eIMHUIIBI; YMEHHE BBINOJHATH pacuéThl MO (GopMysaM, MpeoOdpazoBaHUS
LENBIX, IPOOHO-PAllMOHATBHBIX BBIPAXKEHUH M BBIPAKEHUH C KOPHSAMH,
pa3joKeHNe MHOIOWIEHAa HA MHOKUTENIH, B TOM UYHUCIIE C UCIOJIb30BAHUEM
(dbopMyJ1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh IOHATUAMH: YUCIOBOE DPABEHCTBO, YPAaBHEHUE C
OJIHOU IEPEMEHHOM, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON;
YMEHHE pelaTh JIMHEHHBbIE W  KBaJpaTHbIE YpaBHEHUs, JpOOHO-
palMOHANIBHBIE YPABHEHUS C OJIHOM MEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX
YpaBHEHUH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IEPEMEHHOW, B TOM YHCIE IIPHU
peuieHuu 3aj1ad u3 JPYrux NOpeIMETOB M NMPAKTUYECKUX 3a7ad; YMEHHUE
UCIIOJIb30BaTh KOOPJAMHATHYIO MPSIMYK0 U KOOPJAWHATHYIO IUIOCKOCTH MJIS
M300pakeHusl pelIeHU ypaBHEHUH, HEPABEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATHAMH: (PyHKUIMS, Tpaduk GYyHKUIUU, HYIU
GYHKIMHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUS,




yObIBaHUs, HAWOOJbIIEe W HAaWMEHBIICC 3HAYCHHUS (QYHKIMH, YMCHHC
OTIEpUPOBATh TOHITHSAMH: TMpsSMas TPONOPIMOHATBLHOCTh, JIMHECWHAS
byHKIMsI, KBaApaThyHas (QYyHKIMA, oOpaTHas MNPONOPIMOHATHHOCTD,
napaboia, runep0oia; yMeHUue CTPOUTh Ipaduku QyHKIUN, UCIIOIH30BaTh
rpadUKu JUISL ONPENIEJICHUS] CBOWCTB MPOIIECCOB M 3aBUCHMOCTEH, IS
pelieHrs 3adad M3 APYTUX YYeOHBIX MPEIMETOB W PEaNbHON IKU3HU;
yMEHHE BBIpaKaTh (POPMYJIaMU 3aBHCUMOCTH MEXKy BETUYHMHAMU

VYMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIbLHOCTD, apupMeTHyecKas
U TeoOMeTpUyecKas IMpOrpecCMu; YMEHHE HCIIOJIb30BaTh  CBOMCTBA
nocieA0BaTeabHOCTeH, GOPMYIIbI CYMMBI U OOIIEro 4iieHa MpHU PEIIeHUU
3aJa4, B TOM YHUCJE 3a7a4 U3 JPYTuX Yy4eOHBIX MPEIMETOB U peaibHOU
YKU3HU

YMeHue pemaTth 3a/1a4i pa3HbIX THUIOB (B TOM YKCie Ha MPOLEHTHI, TOJIU U
4yacTu, BUKEHUE, padoTy, LIeHy TOBapOB U CTOMMOCTb MOKYTIOK M YCIYT,
HAJOTH, 3aJa4d U3 OOJIaCTH YIpPABJICHUSA JHYHBIMH U CEMEHHBIMU
dbuHaHCaMM); YMEHHUE COCTaBIISATh BBIPAKEHUS, YPAaBHEHHUsS, HEPABEHCTBA U
CHUCTEMBl MO YCJOBHMIO 3a/laud, HCCJEAO0BATh IOJYyUYEHHOE pEIICHUE WU
OIICHUBATH MPABAONOI00HOCTh MOTYYSHHBIX PE3YIHTATOB

YMeHue onepupoBaTh MOHATHAMU: (UTYpa, TOUKA, OTPE30K, Mpsimasi, JIyd,
JIOMaHasl, Yroj, MHOTOYTOJbHHK, TpPEYroJbHUK, PABHOOCIAPEHHBIA U
PaBHOCTOPOHHUI TPEYTrOJIbHUKH, MPSIMOYTONbHBINA TPEYTOJbHUK, MEIUaHa,
ouccekTpuca u BBICOTA TPEeyroJbHUKA, YeThIPEXYTONIbHUK,
napajuiesiorpaMmm, poM0, NpsIMOYTOJIbHUK, KBaJlpaT, TPANELus; OKPYKHOCTb,
KpYT, KacaTeibHas; 3HAKOMCTBO C MIPOCTPAHCTBEHHBIMU (DUTYPaMU; yMEHHE
pemaTthk 3agadd, B TOM YUCIIC U3 HOBCGILHGBHOﬁ JKHN3HHU, Ha HaXOXKICHHEC
F€OMETPUYECKUX BEIMYMH C MPUMEHEHUEM H3yUEHHBIX CBOMCTB QUryp u
(dakToB

10

YMeHue omnepupoBaTh TOHATHUSIMH: PABEHCTBO (QUTYp, PABEHCTBO
TPECYTOJbHUKOB; MapaJlJICIbHOCTh W HNCPHCHIAUKYIAPHOCTH HNPAMBIX, YI'OJ
MEXy MPSIMBIMH, TIEPIICHANKYIISIP, HAKIIOHHAS, IPOEKIHS, o1o0ue Guryp,
HOI[O6HBIC TPEYroJbHUKH, CUMMETPUSA OTHOCUTCIIBHO TOYKH H pr[MOﬁ;
YMEHHE pacrlo3HaBaTh pPaBEHCTBO, CHUMMETPHUI0O W Tomodue ¢uryp,
NapajuIeIbHOCTh M MEPIECHANKYISIPHOCTD MPSMBIX B OKPYKAIOLIEM MUPE

11

YMeHue ornepupoBaTh MOHSATUSMU: JUTMHA, PACCTOSHHUE, Yroj (BeIMYMHA
yriia, CHHYC U KOCHHYC yTIJia TPEYroJIbHUKA), TJI0MIA b, YMEHUE OLIEHUBATh
pasMepbl IPEIMETOB U 0OBEKTOB B OKPYIKAIOIIEM MUPE; YMEHHE IPUMEHSITh
(GbopMyJIBI IEpUMETPa U TUIOMIATH MHOTOYTOIFHUKOB, JUTHHBI OKPY>KHOCTH U
IJIOmAaau Kpyra, oObeMa MNpSMOYTOJBHOTO IapajuleieluIe/1a; YMEHHE
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuKa, TeopeMy Ilucaropa, TpUrOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIOIIAaAe

12

YMenue  u3zo0paxkartb  IUlockMe — Gurypel W WX~ KOMOWHAIIWH,
NPOCTPAHCTBEHHBIE (QUTYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB M 3JICKTPOHHBLIX CPCACTB IO TCKCTOBOMY HJIM CUMBOJIbBHOMY
OITMCaHHIO

13

YMeHue onepupoBaTh MOHATUSAMU: NPAMOYTOJIbHAs CUCTEMa KOOPAMHAT;
KOOpJMHAThl TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHHUE BEKTOpA Ha
YHUCIO0, CKAaIPHOE IIPOU3BEJICHHE BEKTOPOB; YMEHHME HCIIOJIBb30BaTh
BEKTOPbl U KOOPJAMHATHI JUIsl IPEACTABICHUS JTAHHBIX W pEIICHUs 3a1ay, B
TOM YHUCJIE U3 IPYTUX yUeOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHue onepupoBaTh MOHATHIMHU: CTOJIOUKOBBIE U KPYTOBBIE AUArpaMMBbl,
TaOIUIIBI, cpesiHee apuPMeTHIecKoe, Merana, HanooblIee U HaMEHbIIIee
3HaueHMs,  pa3Max  4YMUCJIOBOro  HaOopa;  yMEHME  H3BJIEKaTh,
MHTEPIPETHPOBATH U MPE0OPa30BhIBATh WHPOPMALINIO, IPEACTABICHHYIO B
TaONMUIIAX ¥ HA JUarpaMMax, OTPaKAIONIYI0 CBOWCTBAa M XapaKTEPHUCTUKU
pEaNTbHBIX NPOLIECCOB W SBJICHUI, yYMEHHME pacllO3HaBaThb H3MEHYHBHIC
BEJINYMHBI B OKPY’KaIOIEM MUPE

15

YMeHue onepupoBaTh MOHATUSAMHU: CIy4YallHBIA ONBIT  (CIay4yallHBIN
OKCIIEPUMEHT),  3JEMEHTApHOE  COObITHE  (RJIIEMEHTapHbIA  HCXOJ)
CIIy4ailHOro OmbITa, CllydallHOE€ COOBITHE, BEPOSTHOCTb COOBITHS; YMEHUE
HaxXOJUThb  BEPOSTHOCTU  CIydyallHbIX  COOBITUH B  OOBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMM; YMEHHE pelIaTh 3aJauu
METOZOM OpraHW30BaHHOIO Iepedopa W € MCIOJb30BaHMEM IpaBUIIa
YMHOXXEHUS; YMEHHME OLEHHMBATh BEPOSITHOCTH pEAJbHBIX COOBITUH U
ABJICHUM, MMOHUMATh POJIb MPAKTUYECKH AOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITHIl B OKpYXAalOIIEM MHpPE U B JKU3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh NOAXOAALIMM M3YYEHHBIH METOJ| JJIs PELICHUs 3aJauu,
IIPUBOAUTHL IPHUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HHM, DPACIIO3HABAaTh IIPOSBIICHHE 3aKOHOB MAaTEMATHKU B HCKYCCTBE,
OIMUCBIBATh OTJEJIbHBIE BBIJAIOIINAECS PE3yJIbTaThl, IIOJYYEHHBIE B XOJ€
pPa3BUTUS MAaTEMAaTUKM KaK HAayKH, IPUBOAUTH NPUMEPHI MATEMATHYECKUX
OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMHUPHOM UCTOPUU




INEPEYEHD 9JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Hucna u BBIYUCIICHUS
1.1 Harypanbnbie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LETBIX YUCEI
12 OOBIKHOBEHHBIE M JECSATUYHBIE JPOOM, MPOLEHTHI, OECKOHEYHBIE MEPHOAMYECKHE
npobu
1.3 ParonanbeHele uncia. ApupmeTnuecKkue onepanyy ¢ paloHaIbHIMU YHUCIIaMU
1.4 JeiicTButenpHble yncia. ApudmMeTndeckue onepamnuy ¢ AeMCTBUTEIbHBIMU YU CIaMU
L5 HpI/I6J‘II/I)KéI-£HLIe BBIUHCJICHMS], TPaBUJIa OKPYIVICHNUs, IPUKHUIKA U OLICHKA pe3yibTaTa
BBIYHCIIEHUI
2 Anrebpanyeckue BbIpaXeHUS
2.1 bykBeHHbIE BbIpaXKEHUs (BBIPAKEHUS C IEPEMEHHBIMU )
59 Crenensb ¢ nenbiM nokazaresneMm. CTeneHb ¢ pallMOHAIbHBIM Moka3zaTteneM. CBOMCTBa
' CTETeHH
23 MHorousneHsl
2.4 Anrebpanyeckas 1poOb
25 Apudmernueckuii KopeHb HaTypaibHOU creneHu. [leiicTBus ¢ apudmerndaeckumu
' KOPHSIMHM HaTypaJbHOW CTEIIEHH
3 VYpaBHEHMsI U HEPABEHCTBA
3.1 Lensle 1 npoOHO-palioHaNbHbIE ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
319 Llenbie u npoOHO-palioHalbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB
3.3 Perrenuie TEKCTOBBIX 3ama4
4 YucnoBble NOCIEA0BATENBHOCTH
4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHHUs MOCIEN0BATEILHOCTEN
4.2 Apudmernueckas 1 reomeTpudeckas mporpeccuu. @opmyiia CI0XHBIX MPOLIEHTOB
5 OyHKIMU
@Oynkius, cnocoOsl 3ananns GyHkuuu. ['paduk ¢yHkunu. OOmacTs onpeneIeHus u
51 MHOKeCTBO 3HaueHu QyHkuuu. Hynmu @ynkuuu. [IpoMexyTku 3HaKOMOCTOSHCTBA.
o ITpoMeXyTKM MOHOTOHHOCTH (QYHKUMH. MaKCUMyMbl U MHUHMMYMBI (YHKLUH.
HauOonbiiee n Haumenblee 3HaueHUE (YHKIUN Ha IPOMEXYTKE
6 Koopaunatsl Ha IpsIMOi U INTIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTrpuueckue ¢purypsl u uX cBoiicTBa
7.2 TpeyronbHuK




7.3

MHOroyrojapHUKH

7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenune reoMeTpu4ecKux BEITUYHH
7.6 BekTopsl Ha II0CKOCTH
8 BeposiTHOCTB 1 cTaTuCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHuoxecTBa
8.5 I'padm




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTtemartuka. BeposaTHOCTh 1 cTaTUCTHKA: 7 - 9-¢ Kacchl: 0a30BBIA YPOBEHbD:
y4ueOHUK: B 2 yacTsx; 1-oe uznanue, 7-9 xnacc/ Beicoukuit U.P., Smenko
N.B.; nox penakuueit Amenko 1.B., AkunonepHoe oobmectBo «3naTenscTBo

«IIpocseuieHue

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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