OOKYMEHT MOAMUCAH
ONIEKTPOHHOW MOAMUCHIO

CepTucbukat: 025F077C0032B3EA984A32D232BA41372B

MOSICHUTEJIbHASI 3AIIUCKA

Dencteutenen: ¢ 07.08.2025 po 07.08.2026

Anrebpa sABIsSETCS OJHMM U3 ONOPHBIX KypPCOB OCHOBHOTO OOIIETO
o0pa3oBaHMsl: OHAa O0EeCeunBaeT U3yUYeHHE APYTUX AUCLUUILIINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TyMaHUTApPHOTO IHKIOB, €€ OCBOCHHUE HEOOXOIUMO IS
POAODKEHUS 00pa30BaHUs M B MOBCEAHEBHON KM3HU. Pa3BuTHe y oOydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOKACHUM W CYIIHOCTH anredpandecKux
abcTpakiuii, cnoco0e OTpaKeHHsI MaTEeMaTHIECKOW HAYKOW SIBIGHUW U TIPOIIECCOB
B NpUPOJE U OOIIECTBE, POJM MATEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM
MO3HAHUHU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOAUMBIX IS aJalTallid B COBPEMEHHOM IH(PPOBOM
obOuiectBe. M3yuyeHue anreOpbl 0O€CIEUMBAET pa3BUTHE YMEHHUS HAOJIOAATh,
CpaBHMBATh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUICHHUS,
CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JEHCTBUSI U BBIBOJIBI,
dbopmynupoBath yrBepxkAeHUs. OcBOeHUE Kypca anreOpbl 00ecrieunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYYaroIIMXCSA: OHHM HCIOJB3YIOT JeAYKTUBHBIE W
UHAYKTUBHBIE pacCyXJIeHus, 00001eHne U KOHKPETH3AIUIO, aOCTparupoBaHue u
aHanoruto. OOyuyeHue  anrebpe  mpenanosaraeT  3HAYUTEIBHBIA  O0BEM
CaMOCTOSATENFHON  JCSATENBHOCTA OO0YYaIOIIUXCS, IOATOMY CaMOCTOSITENbHOE
pelIeHre 3aa4 SBISETCS pealn3alueil 1esTeTbHOCTHOTO MPUHIINIA O0YICHHUS.

B cTpykType mporpammsl yaeOHOTO Kypca « Anredpay AJjisi OCHOBHOTO OOIIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHHUMAIOT COJIEPKATEIbHO-METOUUECKHIE JINHUU:
«Uucna u  BBIUHCIEHUS», «AJreOpanyeckue BbIPAKEHUSD», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxkgas u3 3THX coaepKaTeabHO-METOIUYECKUX
JVHUHA pa3BUBACTCs Ha MPOTSKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYSI C
JPYTUMHU €ro JuHusMA. B Xxoxe wu3ydeHus y4yeOHOro Kypca OO0ydarolmuMcs
MPUXOJIUTCS JIOTHYECKH PaCCyKIaTh, MCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBsI3M ¢ 3TUM B mporpaMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTUKH, MPEICTaBICHHbBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTH4YECKOro o0pa3oBaHUs M CIOCOOCTBYIONIME OBJIAJICHUIO O0YUYarOIIMMUCS
OCHOB  yHHUBEpCaJIbHOr0 Maremaruueckoro s3bpika. CopepxaTenbHOM U
CTPYKTYpPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxanne auHMM «Yucna W BBIYUCIECHUA» CIY>)KUT OCHOBOM IS
JTaNbHEHIIEro U3y4eHus MaTeMaTHUKU, CIIOCOOCTBYET Pa3BUTHIO Y OOyYarOIIUXCs
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIB30BATHCS AlTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOJUMBIX IS TIOBCETHEBHOM
KU3HH. Pa3BUTHE MOHSATHSA O YHCIIC HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUS
CBSI3aHO C PAlMOHAIBHBIMM U HPPALMOHAIBHBIMHU YHCIaMH, (HOpMHpOBaAHHEM



MPEJICTABICHU O IEMCTBUTEILHOM YHUCIIE. 3aBEPLICHUE OCBOCHHUS YUCIOBOU JIMHUU
OTHECEHO K CpeJHEMY 00111eMy 00pa30BaHUIO.

ConeprxkaHue IByX alreOpanyecKkux JUHUN — « AreOpandecKkue BbIPpaKCHU
U «YpaBHEHMS M HEPABEHCTBA» CMOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyUAIOIIUXCS
MaTeMaTU4YECKOro arrapara, HeoOXOAUMOIo i PEIICHUs 3ajady MaTeMaTHKH,
CMEXKHBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
oOmrero oOpazoBaHusl y4eOHBIM MaTepuan TPYNIUPYETCs BOKPYT PAIlMOHAIBHBIX
BbIpOKEeHM. AnreOpa JEMOHCTPUPYET 3HAUCHHE MATEMAaTUKU KakK sI3bIKa JUIs
MOCTPOCHUSI MaTEeMaTUYECKUX MOJIEJeH, OINUCAHUsl TMPOLECCOB U  SIBJICHUM
peanbHOro Mupa. B 3agaun 00yuenust anredpe BXOASIT TaKKe JadbHeWIlee pa3BUTHE
AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOTO, B YACTHOCTH, JIJIS OCBOCHHSI Kypca
uHQOpPMATUKHA, ¥  OBJAJCHHE HABBIKAMH  JCAYKTHUBHBIX  PaCCYXICHHI.
[IpeoOpa3zoBaHre CUMBOJBHBIX (HOPM CIIOCOOCTBYET PAa3BUTHIO BOOOPAKEHMS,
CIIOCOOHOCTEM K MaTeMaTUYeCKOMY TBOPYECTRY.

Conepxanne GyHKIIMOHATHHO-TPAPUIECKON JTMHUU HAIIEJICHO Ha MOJTyYeHUE
OOyJarOMIMMUCS 3HAHUNA O (DYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJENU
JUTSI ONTMCAHUS ¥ UCCIIEIOBAHUS pa3HOOOPa3HbIX MPOLIECCOB U SIBJICHUH B IPUPO/IE U
obmectBe. M3ydeHue maTepuana criocoOCTBYET pa3BUTHIO Y O0YyJAIOIIUXCS YMEHUS
UCIIOJB30BaTh PA3JUYHBIC BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATHUKU —
CIIOBECHBIE, CHUMBOJHMYECKHE, Tpadudeckue, BHOCUT BKiIal B (HOpPMHPOBAHUE
MPEACTABICHUN O POJIM MATEMATUKHU B PA3BUTUU LIUBUIN3ALNU U KYJIbTYPBHL.

CornacHo yueOHOMY IuUlaHy B 7-9 Kjaccax wu3ydaercs y4eOHbIH Kypce
«Anre0Opay», KOTOPBIN BKJIIOYAET CJEAYIOIIME OCHOBHBIC pa3feiibl COACPIKAHUS:
«Yucna u  BBIYUCICHUS», «AJNTeOpanueckue BBIPAKECHUS», «YPaBHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.

Ha u3yuenue yue6Horo Kypca « Anredpay» orBoautcs 306 yacoB: B 7 Kacce —
102 gaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce
— 102 gaca (3 yaca B HefIeIIO).



COAEPKAHUE OBYYEHUA
7 KIIACC

Yucaa v BBIYUCTICHUA

Jpobu OOBIKHOBEHHBIE M JAECATHYHbBIC, MEPEX0] OT OJAHOW (OpPMBI 3aMKCH
npobeit k gpyroil. IloHsSTHE palMOHAIBHOTO 4YHCIA, 3allCh, CpPaBHEHMUE,
yHOPSAOYMBAHUE  PAallMOHANBHBIX  4YMCel. ApUpMETHUEeCKHe JEUCTBUA C
palMOHAIBHBIMYM YHuciamMu. Pemienue 3a1ad U3 peaabHOM MPAKTUKU HA 4YacTH, Ha
poou.

Crenenb ¢ HaTypaJbHbIM IIOKa3aTesieM: OMNpeaeieHue, MpeoOpa3oBaHue
BBIPAKEHHUI HA OCHOBE OIPEAENICHNUs, 3aluch 00abIIMX uncel. [IponeHTsl, 3anuch
IPOLEHTOB B BHUJE JpoOU U ApoOH B BUJAE MPOLEHTOB. Tpu OCHOBHBIC 33aJlauM Ha
IIPOLICHTHI, PELICHUE 3a7a4 U3 PEAIbHOM ITPAKTUKHU.

[IpumeHenne TPU3HAKOB  JIEIUMMOCTH, pA3jI0KEHHE HA  MHOXHUTEIU
HaTypaJbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM  4ucile T@psMas ©  oOparHas
IIPOMOPIIUOHATIBHOCTH.

AJiredpanvecKkue BbIPaKeHUs

[IepemeHHBIE, UUCIIOBOE 3HAUEHUE BBIPAXKEHUA C MEpeMEeHHOM. JlomycTumMble
3Ha4YECHUS NepeMeHHbIX. [IpencraBienre 3aBUCUMOCTY MEXTY BEIUUMHAMU B BUJIE
(dopmysl. Beruucnenus no ¢popmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPaXKECHHI,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, IMpaBUia MPeoOpa3oBaHUs CyMM H
IIPOM3BE/ICHUH, paBUiIa PaCKPBITUS CKOOOK U IPUBEJICHUS OJOOHBIX CIIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM IOKA3aTEIEM.

OnHowieHsl 1 MHOroueHbl. CreneHp MHOrowieHa. Cllo)KeHHe, BbIUMTaHUE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iiokeHne MHOTOWICHOB Ha
MHOXHUTEIH.

YpaBHEHUA ¥ HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHMs, IpaBuiia MpeoOpa3oBaHUsS YpaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUM.

JluHeiiHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOTO
ypaBHEHUS, pelIeHUE JIMHEMHBIX ypaBHEeHUN. COCTaBIIEHUE YPaBHEHHI 110 YCIOBHUIO
3aJ1a4d. PerieHne TeKCTOBBIX 3a7a4 C IOMOIIBI0 YPABHEHUM.

JIluneitHoe ypaBHEHUE C JABYMs MEPEMEHHBIMU U ero rpaduk. Cucrema aByX
JIMHEMHBIX yPaBHEHUW C JBYMs [EPEMEHHBbIMU. PelleHue cucreM ypaBHEHUU
Croco0OM MoACTaHOBKU. [IpuMephl perieHns: TEKCTOBBIX 3a]1a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHUM.



DOYyHKUNH

Koopaunara Touku Ha npsmoil. YucnoBsle mpoMexyTKu. PacctosHue mexmy
JABYMsI TOUKaMU KOOPAMHATHOM IIPSAMOM.

[IpssmoyronbHas cucrema kKoopauHaT, ocu Ox u Oy. AbGcuucca U opaUHATA
TOUKH HAa KOOpJAMHATHOW miockoctu. [Ipumepsl rpagukoB, 3aaHHbIX popMyIaMu.
Urenue rpadukoB peanbHbIX 3aBUcuMocTel. [lonsitue pynkuu. ['padux yHkuu.
CpoiictBa (ynkumii. Jluneitnas Qynkuus, e€ rpaduk. I'papuk pynkumu y = [x|.
['paduueckoe penienre TMHEWHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YPAaBHCHUM.

8 KVIACC

Yucia v BBIYUCTICHUA

KBagpatueiii kopenb u3 umcna. [loHsarhne o0 HppalMOHATLHOM 4YHUCIE.
Jecsatuunbie TpUOIMAKEHUST UppallMOHAIBHBIX yncesd. CBoMCTBa apudmeTHdecKux
KBa/IPATHBIX KOPHEW M UX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX BHIPAKECHHIM
Y BBIUHUCJIEHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenenb ¢ 1enbIM IOKa3zareseM U e€ cporicTBa. CTaHapTHas 3allyich YUCIA.

AuredpanvecKkue BbIPaKeHUs!

KBagpaTHbIil TpEXUIICH, pa3I0KEeHUE KBAIPATHOTO TPEXUIICHA HA MHOKHUTEIH.

Anrebpanueckass po06b. OCHOBHOE CBOWCTBO anreOpanveckod Ipoou.
CnoxxeHue, BbIYMTaHUE, YMHOXKEHUE, JIeJICHUE anreOpandyeckux JpoOeit.
PanronanbHbIe BRIpAXKEHHS U UX TTPEOOpa30BaHHUE.

YpaBHeHUS ¥ HEPABEHCTBA

KBagpatnoe ypaBHenue, popmysia KOpHEH KBaIpaTHOTO ypaBHEHHUA. Teopema
Buera. Pemenue ypaBHEHUW, CBOIAIIMXCSA K JIMHEWHBIM M KBAaJPATHBIM.
[Ipocreiimme ApoOHO-palIMOHAIbHBIE YPABHEHHS.

['paduueckas uHTEepripeTanysi ypaBHEHUM C JBYMS MEPEMEHHBIMU U CHUCTEM
JVHEWHBIX YPAaBHEHHU C JBYyMsS IepeMEeHHbIMHU. lIpuMepnl peuieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 aNreOpanyecKuM CrioCOOOM.

HucnoBble HEPABEHCTBA U UX CBOWMCTBA. HepaBEeHCTBO ¢ OHON NMEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DOYyHKUNH

[Tonsitue pynkiuu. O6nacTh onpeaeieHus 1 MHOKECTBO 3HaYEHUN (PYHKIIHH.
CrniocoOnI 3aauus QYHKITHI.

I'padux pynkiuu. Urenue cBoiictB ¢pyHkumuu no e€ rpaduky. [Ipumeps
rpadukoB GyHKIHMA, OTPAKAIOIIUX PEATIbHBIE TIPOLECCHI.



OyHKIMU, ONMUCHIBAIOIMIAE TPSIMYI0 M OOpaTHYIO MPOMOPIIMOHATBHBIC
3aBHCUMOCTH, UX rpaduki. OyHknun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yuciia ¥ BBIYUCTCHUSA

PanmonaneHple 4ucia, UppallMOHAIbHBIE YHUCIIa, KOHEYHbIE U OECKOHEUHBIE
JecsATUYHbIE ApoOor. MHOXECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHBIEC JECATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKly MHOKECTBOM JIEUCTBUTEIBHBIX YHCEII U KOOPAUHATHON MPSMOU.

CpaBHeHHEe [EHUCTBUTENBHBIX 4YHUCEN, apudmeTuyeckue MAEUCTBUS C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOLIETO MHpa, JJIUTENBHOCTh IHPOIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubanxEHHOEe 3HAUEHHE BEJIMYMHBI, TOYHOCTh NpuOImxkeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ynbTaTOB BEIYUCICHUN.

YpaBHeHUSA U HEPABECHCTBA

JlunentHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOJAILUXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenue ypaBHEHHM, CBOASIINXCS K KBAaIpPaTHBIM.
buksanparHoe ypaBHeHue. [IpuMepsl pelieHrss ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEIEHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMI. PeleHune TEKCTOBBIX 3a1ad
aredpanvyeckKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEpEeMEHHBIMU U ero rpaduk. Pemienue cucrem aAByx
JIMHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU. PellleHne cucTteM IByX YpaBHEHUH,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM creneHu. ['paduueckas
MHTEpIIPETALNs] CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aJa4 anreOpanyeckuM CrocoOOM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne MHEHHBIX HEPAaBEHCTB C OAHOM IlepeMeHHOW. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBampaTHele HepaBeHCTBA.
['padmyeckas uHTEpIHpeTalys HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
[IEPEMEHHBIMU.

DOyHKIMHA

KBanpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaGona, koopanHaThI
BEpILUHBI 1apadoIibl, OCb CAMMETPUH NapadoJIbL.

Ipaduxu dynxumit: y =kx, y=kx + b, y=k/x, y =x3, y = Vx, y = |x| , 1 ux
CBONCTBA.



YucaoBble M0OCJIe10BATEILHOCTH U IIPOrPeCCHH

[ToHdaTHE YKCIIOBOW MOCIEAOBATEIBHOCTU. 3aJaHuE€ IOCJEeA0BaTEIbHOCTH
peKyppeHTHOU dhopmyIioi u (popmyIoi n-ro dieHa.

Apudmernueckass U reoMmerpuueckas mnporpeccur. Popmylibl #-ro 4jeHa
apuPMETUIECKON 1 TeOMETPUUECKON MPOTPECCU, CYMMBI TIEPBBIX /1 YJICHOB.

N3obpaxkenne uaeHOB apu(METHYECKOW U TEOMETPUUECKON mMporpeccuit
TOYKaMU Ha KOOPAMHATHOM IUIOCKOCTU. JIMHEMHBIA U 3KCIIOHEHUHUAIBHBIA POCT.
CnoXHbI€ NPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThbl OCBOCHHUS MPOrpaMMbl ydyeOHOTO Kypca
«Anrebdpa» XapaKTepU3yIOTCs:

1) maTtpuoTHYeckoe BOCIMTAHUE:

IIPOSIBJICHUEM HHTEpeca K IPOLNUIOMY M  HACTOSIIEMY POCCUHCKOH
MAaTeMaTUKH, LEHHOCTHbIM OTHOLIIEHWEM K  JIOCTHKEHMSAM  POCCHUMCKHUX
MAaTE€MAaTUKOB M POCCHUMCKOM MaTeMaTUYE€CKOW MIKOJIbI, K HMCIOJIb30BAHUID ITHUX
JOCTHKEHUM B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpaxKIaHCKOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN Tpa)KAaHUHA U pealu3aluu ero
npaB, MPEJICTAaBIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBIEHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYX IACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTMKEHHM HAyKH, OCO3HAaHHMEM BaKHOCTHU
MOPaJIbHO-3THYECKUX IPUHIHUIIOB B IESITENBHOCTH YYEHOTO;

3) Tpy10BOE BOCTIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYaCcTHE B PEUICHUM IPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HAMNpaBICHHOCTH, OCO3HAHUEM BAXXHOCTU MAaTEMaTUYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHUM BCEH >KM3HU IS YCHEUTHOW MpogecCHOHAIbHOU
NEeATENbHOCTH W Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
IOCTPOEHUEM MHIUBUyIBHON TPAEKTOPUH 00pa30BaHUs M )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCIUTAHHUE:

CIIOCOOHOCTBIO K OMOILIMOHAJBHOMY W 3CTETHUYECKOMY BOCHPHSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYXKICHUH, YMEHHUIO BHJIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 IO3HAHMS:

OpHEHTalUuel B JEATEIbHOCTH Ha COBPEMEHHYK) CHUCTEMY HayYHbBIX
IPEICTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOAbI U
oOuiecTBa, MOHMMAHMEM MAaTEMAaTHUYECKOW HAayKu Kak c(epbl YelI0BEYECKOn
JEATEIIbHOCTH, JTAlOB €€ Pa3BUTUSA M 3HAYMMOCTH JUIsI PA3BUTHUS LIMBWIM3ALINM,
OBJIAJICHUEM SI3BIKOM MAaTEMATUKH M MAaTEMaTUYECKOU KyJIbTYpOU KaK CPEACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMH HCCIEI0BATENBCKON
NEATENBHOCTH;



6) ¢usnyeckoe BocnuTaHHMe, (GOPMHMPOBAHHME KYJIbTYPbI 310POBbSl H
IMOLMOHAJIBHOI0 0J1ArONOy YU :

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKHE 3HAHMS B HHTEpPECax CBOErO
3I0pOBBS, BEJIEHUS  3A0pPOBOrOo  oOpa3a  KH3HM  (30pOBOE  IUTaHMUE,
cOAJIaHCUPOBAHHBIM pEXUM 3aHIATHH M OTAbIXa, peryjsipHas (usnveckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OUIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHME:

OpHEHTalMEl Ha NIPUMEHEHUE MaTEMAaTHUECKUX 3HAHUH IS PEIICHMS 3a1a4 B
00J1aCTH COXPAaHHOCTH OKPYXaroLIe cpelibl, IUIIAaHUPOBAHUSI ITOCTYIIKOB U OLEHKU
UX BO3MOXHBIX MOCJIEACTBUI JUIsl OKPY>KAIOIIEH CPeJlbl, OCOZHAHUEM TJI00AIIBHOTO
XapakKTepa 3KOJOTMYECKHUX MPOOIEM U MyTEN UX PELIEHUS;

8) aganTanusi K M3MEHAIIUMCS YCJIOBHAM COLMAIBHOM M NMPHUPOIHOI
cpeabI:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBHUSIX HEOIPEAEIEHHOCTH, MOBBILIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO JIEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTbCA y JPYrHX JIOAEH, mpuoOperaTh B COBMECTHOM NEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 ONbITA APYTUX;

HEOOXOIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHHWM, B TOM YHCIE
(bopMyaMpOBATh UAEH, OHITHS, TUIIOTE3bl 00 0OBEKTAX U SABJIECHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATD
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATH
IPUHUMAEMble pEIIeHUs] U ACHCTBUA, (OPMYIMPOBATH W OLIEHHBATh PUCKH U
NOCIeACTBUSL, (POPMHUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHBI
ITo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe NeiCTBUSA

ba3oBble Jlornyeckue aeicTBuA:

* BBISBIISITH U XapaKTEPU30BATh CYIIIECTBEHHBIC MTPU3HAKH MATEMATUYECKUX
OOBEKTOB, TMOHSITHH, OTHOIICHUN MEXIy IOHITHUAMU, (HOPMYJIUPOBATH
ONpENECICHNUST TOHATUW, YCTAHABIMBATH CYIIECTBEHHBIA  IMPU3HAK
KJaccu(UKAIMM, OCHOBAaHUSA JUIsi OOOOIIEHUS M CPAaBHEHWSI, KPUTECPUU
MIPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHHMMATh, (OPMYJHUPOBATH U  MPeoOpa3oBBIBaTh  CYXKICHUS:
yTBEPJAUTEIbHbIE U OTPUIIATENIbHBIC, €IWHUYHBIC, YaCTHBIE M OOIIHE,
YCJIOBHBIE;



BBISIBIISAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npotuBopeursi B (akTax, MaHHBIX, HAOMIONEHUSX W YTBEPKICHUSAX,
npeJIaraTh KpUTSPUH TSI BBISIBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;
JIeNIaTh BBIBOJABI C WCIIOIH30BAaHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX |
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;
pazOupaTh T0Ka3aTEIhCTBA MATEMATHUYCCKUX YTBEPKICHHUH (TIPSIMBbIE U OT
MIPOTHUBHOTO), MPOBOAWTH CAMOCTOSITEIbHO HECIIOXHBIC JTOKAa3aTeIhCTBA
MaTeMaTU4ecKux (aKkToB, BBICTpAWBATh APTYMEHTAIMIO, TPUBOUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,
BBIOWpATh CIOCO0 pereHus: yd4eOHOM 3amadyu (CpaBHHBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpAaTh HaWbOoNee MOIXOAAMUNA C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciienoBareibCKue AeiiCTBHUA:

UCIIOJIB30BaTh BOMNPOCHI KaK MCCJEN0BATEIbCKUII MHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
CaMOCTOSITENIbHO YCTAHABJIMBATh HMCKOMOE M JIaHHOE, (POPMUPOBATH
TUIOTE3Yy, apIYMEHTUPOBATh CBOIO MO3ULIUI0, MHEHHUE;

IPOBOJUTH [0 CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIIOE HCCIIEI0BAHUE MO0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOO0i;
CaMOCTOSITEeNIbHO (hOpMYIMPOBaTh OOOOIICHUS U BBIBOJIBI 1O pPe3yJIbTaTaMm
POBENEHHOTO HAOIOJEHUS, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBAaTh BO3MOKHOE PA3BUTHE NPOLIECCA, a TAKXKE BBIIBUTaTh
IPEATIOIO0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanueii:

BBISIBJISITH HEJOCTATOUYHOCTh U HW30BITOYHOCTh HH(POpPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUS 3a/1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH
uH(OPMAIUIO Pa3IUYHBIX BUIAOB U (OPM IPEICTABIICHHUS;

BbIOMpaTh (OpMy NpPEACTaBICHUS HHPOpPMALMM M WIIOCTPUPOBATh
peliaemMble 3a/ladyd  CXeMaMH, JuarpaMMamH, HWHOW Trpadukol U uX
KOMOHHAITUSMU;

OLICHHMBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPHUSIM, MPEITIOKEHHBIM
YUUTEJIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHMKaTHBHBIE yHUBEPCAJIbHbIC Y4eOHbIe AeiiCTBUS:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKJEHHUS B COOTBETCTBUHU C YCIOBUSIMU
U TeNIIMH OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHUS
B YCTHBIX U NIMCbMEHHBIX TEKCTax, aBaTh ITOSCHEHUS 10 XOIy pELICHUs
3a7]la4yi, KOMMEHTUPOBATh MOJYUYCHHBIN PE3YJIbTaT;



e B XOfe O0CYXXICHHS 33/1aBaTh BOIIPOCHI MO CYIIECTBY O0CYKIaeMOU TEMBI,
poOJIeMBI, peraeMoi 3a/1a4u, BEICKa3bIBaTh UJCH, HAIIEJICHHBIC Ha TIOMCK
pElIeHHs, COIMOCTAaBISATh CBOM CYXKIEHUS C CYXACHHSIMHU JAPYTHX
YYaCTHUKOB Juanora, oOHapy>KMBaTh pa3iMuude U CXOJACTBO MO3UIUH, B
KOppEKTHOH popme GpopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHNUS;

e TMpPEACTAaBIATH  pe3ydbTaThl  pEIIeHUs  3aJadyd,  OSKCIEPUMEHTA,
UCCIICJIOBAHMUS, IIPOCKTA, CAMOCTOSITENILHO BRIOMPATh (POpMAT BBICTYIUICHUS
¢ Y4€TOM 3ajJa4 Mpe3eHTali U 0COOCHHOCTEN ay JUTOPHH;

e TIOHMMATh U UCIIOJIb30BAThH MPEUMYIIIECTBA KOMAHAHOW U HHIUBHUIYaIbHOM
paboThI MpU PEHICHUH YYECOHBIX MATEMAaTHYECKUX 3a]1a4;

e TMPUHUMATH IIeJIb COBMECTHOH JAEATEIHLHOCTH, TUNIAHUPOBATh OPTaHU3AIUI0
COBMECTHOW paboThl, pacmnpenensitb BHIBI paldOT, J0TOBapHUBATHCS,
0o0cyXmIaTh TpoIecc U pe3yiabTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIFOIEH;

e yYacTBOBaTh B TpyHmoBbIX ¢opmax padboTel (00CyxkaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHITIOIHSATH CBOO YacTh pabOThI
U KOOPAWHHPOBATH CBOM JEHCTBHUSI C JPYTMMH YWICHAMH KOMAaH/IbI,
OIICHMBATh KAa4ECTBO CBOEr0 BKJIAJa B OOMIMNA TMPOIYKT IO KPUTEPHUSM,
c(hopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PerynsiTuBHbIE YHUBepcaJIbHble Y4eOHbIe 1eiicTBUS
Camoopranusanus:

* CAMOCTOSATEIHHO COCTAaBJATH IJIaH, AJITOPUTM PEIICHUs 3afaud (WIH ero
4acTh), BBIOMPATH CIOCOO PEHICHUS ¢ YYETOM HMEIOIIUXCS PECYypPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATh
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, YMOUMOHAILHbII HHTE/JIEKT:

e BIJIJETh CIOCOOAMH CAMOITPOBEPKU, CAMOKOHTPOJIS MPOLIECCa U pe3ybTara
pelieHns: MaTeMaTUYeCKOM 3a/1auH;

e TPEIBHUIETH TPYAHOCTU, KOTOPbIE MOT'YT BO3HUKHYTD IPU PELICHUU 3a/1a4H,
BHOCHTH KOPPEKTUBHI B JICITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
HAWJICHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBHE PE3yNbTaTa ACSITEIbHOCTH MOCTABICHHON LIEIH U
YCJIOBUSIM, OOBSICHATh MPUYUHBI JOCTUKCHUS WU HEJOCTIIKCHUS IICIIH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenus B 7 kKjaacce 0OyYarOUIUCS TMOJYYUT CIEIYIONINE
NpEeIMETHbBIE PE3YJIbTATHI:
Ymncia v BBIYUCTIEHUS



Breinmonuats, couerass yCTHbIE U NMHUCHbMEHHbIE MNPUEMBI, apu(PMETHUYECKUE
JEUCTBUS C pPallMOHATbHBIMU YUCIaMHU.

HaxomuTe 3HaueHHs] YUCIOBBIX BBIPAXKEHUM, MPUMEHATH Pa3HOOOpa3HbIC
criocoObl M MPUEMBI BHIYMCICHUS 3HAYEHUN JPOOHBIX BBIPAKECHUM, COIEpIKaIINX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[TepexoauTs OT OAHOM (POPMBI 3amUCH YHCENl K JIpyroil (mpeodpa3oBbIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHY10, 0OBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH
B 0ECKOHEUHYIO JACCATUYHYIO IPOOD).

CpaBHUBATh U yHIOPSIIOYMBATH PAIlMOHATBHBIE YHCIIA.

OKpyrisTh yucia.

BhINOMHATE MPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYMCICHUM, OLIEHKY 3HAYCHUIN
YUCJIOBBIX BbIpaX€HUU. BBIMOJHATE ACHCTBUSI CO CTENEHSMU C HATypajdbHBIMU
MOKa3aTEeISIMHU.

[IpuMeHsTh PU3HAKY ACIUMOCTH, PA3JIOKEHHE HA MHOKUTEIN HATyPaIbHBIX
YHCell.

Pemateb mpakTHKO-OpUEHTHPOBAHHBIE 33/1a4d, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYMH, MPOMOPIUOHAIBHOCTBIO BEIWYWH, MPOICHTAMU, HUHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHUS 3a7a4 ¢ YYETOM OrpAaHUYECHUH, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOHEKTOB.

AsreOpanvecKkue BbIPAKEHUS

Hcnonb3oBath anredpandyeckyro TEpMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

Haxonuth 3HaueHus OyKBEHHBIX BBIPDAXKEHUW NPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BrinonssaTs npeobpazoBaHust 1EIOr0 BhIPAXKEHUSI B MHOTOWIEH MPUBEICHUEM
NOI00HBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BeinmonHATh yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOTOYJieHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcylecTBIATh Pa30KEHUE MHOTOWIEHOB HAa MHOXKHUTEIUM C MOMOILbBIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOXKUTEJS, TPYNIUPOBKH CIAraeMbIX, IPUMEHEHUS
bopMyJT COKpAIIEHHOTO YMHOXKEHUS.

[IpumensTh npeoOpa3oBaHus MHOTOUWIEHOB JIJIsl PELICHUS] Pa3IMYHBIX 3a/1a4
U3 MaTEMaTHUKH, CMEKHBIX IPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypajlbHBIMHU I[IOKA3aTENsIMHU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHMS 1 HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, NMPUMEHSAS NpaBUia
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K paBHOCUIIbHOMY eMmy. [IpoBepsaTs, ABisieTcs
JIM YUCJIO KOPHEM YpaBHEHUS.

[TpumensaTs rpaduyeckrie METOIbI MIPU PEIICHUH JIMHEHHBIX YPAaBHEHUN U HX
CUCTEM.



[logOupaTe npuUMeEpbl Map YHCEN, SBISIIOUIMXCS PEHICHUEM JIMHEHHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAUHATHOU MIOCKOCTH IpaQUK IMHEHHOTO YpaBHEHUS C ABYMS
NEPEMEHHBIMM, MOJIb3YSCh IPa(pUKOM, NPUBOJUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cuctemsl 1ByX JTMHEHHBIX YPaBHEHUN C ABYMs IEPEMEHHBIMH, B TOM
qucie rpapuuecK.

CocraBnsiTh M peliarh JUHEHHOE YpPaBHEHHME WJIM CUCTEMY JIMHEHHBIX
YpaBHEHUH MO yCIOBUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayy MOJyYEeHHBIN pe3yJIbTar.

DOyHKIUU

N300pakaTth Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/ IaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KU, NHTEPBAJIbl, 3alMChIBATh YHCIOBbIE IPOMEKYTKU Ha
aNreOpandecKoM S3bIKE.

OTrMeuaTh B KOOPAMHATHOM IJTIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIHWHATaM,
cTpouTh rpaduku uHEHHBIX GyHKIMH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C MOMOLIBIO (YHKIUI H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GpyHKINUM 1O 3HAYSHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHUS W aHalW3a WH(OpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH HH(DOPMALUIO U3 rPaMKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenuss B 8 Kkjacce oOydaromuiics TMONYYHUT CJEAYIOLINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia M1 BbIYMCICHUA

Hcnonb3oBaTh HayanbHbIE MPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YHUCeN ISl CPAaBHEHMSI, OKPYTJIEHUS U BBIUUCIEHUN, N300pakaTh ACHCTBUTEIbHbBIE
YHUCJIa TOYKaMHA Ha KOOPJAWHATHOU MPSMOU.

[IpumensTb noOHATHE apU(METUYECKOTO0 KBAJIPATHOIO KOPHS, HAXOJIUTh
KBaJIpaTHbIE KOPHHU, MCIOJb3Yysl NMPU HEOOXOAMMOCTH KaJlbKYJSATOP, BBINOJHATH
npeoOpa3oBaHus BBIPAKEHUW, COJAEPXKAIIMX KBAJApaTHbIE KOPHHU, HCIHOJb3YS
CBOMCTBA KOpPHEM.

Hcnonb30BaTh 3anucu OONBIIMX M MalbIX YHUCEN C MOMOUIBIO JECATUYHBIX
npobeii u crenieHeit yucia 10.

AnreOpandecKkue BhIPAKEHUSA

[IpuMeHsATh MOHATHE CTENEHW C LEeJdbIM [I0Ka3aTeleM, BBIIOJIHATh
npeoOpa3oBaHus BEIPAXKEHHM, CONEPIKAIUX CTENIEHH C LEIbIM OKA3aTEIIEM.

BrInonHATE TOXIeCTBEHHBIE MPeoOpa30BaHus pallMOHATBHBIX BEIPAXKCHHM Ha
OCHOBE MPaBUJI IEUCTBUN HaJ MHOTOWJIEHAMH U ajIre0panyecKuMu ApoOsSMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUJIEH HA MHOXKHUTENH.



[TpumensTh npeoOpa3oBaHuUs BRIPAKEHUM ISl pEIICHUS Pa3IMYHbIX 3a7a4 U3
MAaTEMAaTHKH, CMEXKHBIX [IPEIMETOB, U3 PEATLHOU MPAKTUKH.

YpaBHeHUS U HEPABECHCTBA

Pemars nMHEHBIE, KBaJpaTHbIE YPABHEHHS M PALMOHAIbHBIE YpPAaBHEHUS,
CBOJIAIIMECA K HUM, CUCTEMBI ABYX YPABHEHUH C JIByMs IEPEMECHHBIMU.

[IpoBOaUTH MpOCTENIINE UCCIENOBAHUS YPABHEHUN U CHUCTEM yYPAaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHHEM TpadUuecKuX MpeacTaBlIeHnid (YCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA yYPaBHEHUU PEILICHUS, €CIU UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioBecHON (OPMYIHUPOBKM 3aJauu K €€ anredpanyeckon
MOJEIA C TIOMOIIBIKD COCTaBJICHWS YPaBHEHHS WM CHCTEMBI YpPaBHEHMHIA,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33]1a4d MOJTYYEHHBIA PE3yJIbTAaT.

[IpumeHTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIs1 CPABHEHUSI, OLICHKH, PEIIATh
JUHEHHBIC HEPABESHCTBA C OJTHOM IEPEMEHHON M UX CUCTEMBI, JaBaTh IPAPUICCKYIO
WJUTFOCTPALIMIO MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

[ToHumaTh ¥ HCTHOJIB30BaTh (DYHKIIMOHAIBHBIC MOHSATHUS M SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OO03HAUYCHUS), ONPENEsATh 3HAUCHUE (YHKIUU MO 3HAYCHUIO
apryMeHTa, ONPEACNIATh CBOWCTBA (PYHKITUH TI0 €€ TpaduKy.

Ctpouth rpaguku 3JIeMEHTapHbIX (YHKIIMHA BUJA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIHCHIBATH CBOHCTBA YHCIOBOI GyHKIIH
1o e€ rpaduxy.

K xoHiy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIIHE
MIPEIMETHBIE PE3YJIBTATHI:

Yucia v BBIYUCTICHUA

CpaBHUBATH U yHOPSI0OYMBATH PALlMOHAJIbHBIE U UPPALIMOHAJIbHBIC YHCIIA.

Brimonuars apudmernyeckue NecTBUS ¢ pallMOHAIBHBIMU YHUCIIaMU, COYETast
YCTHBIE U MHUCbMEHHbIE MPUEMBI, BBINOIHATh BBIYUCICHUS C MUPPALUOHAIbHBIMU
YUCIIaMU.

Haxonute 3HaueHUs CTENEHEN C LIENBbIMU [IOKA3aTEISIMU U KOPHEH, BBIYUCIIATD
3HAYEHUS YUCIOBBIX BBIPAKECHHUI.

OKpyriiTh JEHUCTBUTEIBHBIE 4YHCIA, BBINOJHATh NPUKUAKY pe3yibTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMN.

YpaBHEHUSA ¥ HEPABECHCTBA

Pemiats nuHENHbIE U KBaIpaTHBIE YPABHEHUS, YPABHEHU S, CBOJIAIINECS K HUM,
MpoCTeHIIe APOOHO-PAIIMOHAIBHBIC YPABHEHUSL.

Pemate cuctemMbl IByX JIMHEHMHBIX YPAaBHEHUM C JIByMsI IEPEMEHHBIMU U
CHUCTEMBI ABYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISCTCS JIMHECUHBIM.

Pemars TekcTOBBIE 3amaunM anreOpanyecKuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI IBYX YPAaBHEHUN C IBYMs IEPEMEHHBIMH.



[IpoBOaUTE MpOCTENIINE UCCIENOBAHUS YPABHEHUN U CHUCTEM yPAaBHEHHM, B
TOM YHCJI€ C IPUMEHEHUEM TpaduiecKuX MpeCTaBIeHUN (yCTaHABIUBATh, UMEET
JY ypaBHEHUE WM CUCTEMAa YPaBHEHUN PELIEHUsS, €CIIM MUMEET, TO CKOJBKO, W
npouee).

Pemarp nuHelHblE HEpaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelIEHNE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3alMCHIBATH PEIICHUE C MOMOLIBIO
CHUMBOJIOB.

Pemare  cucTemMBl  JTMHEHHBIX ~ HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOLINE KBAJpPaTHOE HEPABEHCTBO, H300pa)xkaTh pEHICHHE CUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOM NPSIMOM, 3aIIMCBIBATh PELIEHUE C TIOMOLIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHUHN PA3JIUYHBIX 33/1a4.

DOyHKIMU

Pacnio3naBaTh (yHKUIMH U3Yy4eHHBIX BHJIOB. Iloka3piBaTh CXeMaTH4ECKH

pacmoioX)eHne Ha KOOPAMHATHOM TIIOCKOCTH TpadukoB PpyHkumii Buaa: y = kx,
y=kx+b y=kx,y=ax2 +bx+c y=x3 y=1\x y = |x|, B 3aBucuMocTH
OT 3Ha4YCHUI KOI(PPUITMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITUH.

Crpouth W u300paxkaTh CXxeMaTH4YeCKU rpaduKu KBaJApPaTUYHBIX (PYHKIUH,
ONKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX TpaduKam.

Pacrio3naBath kBaapaTHuHylO (QYHKUHUIO 1O (OpMyIie, MIPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )XKU3HU, PU3UKU, TEOMETPHUU.

YucioBble M0CJI€10BATEIbHOCTH U MPOrPeccun

Pacnio3naBaTh apuMeTHUECKYI0 U TEOMETPUUECKYIO MPOTPECCUU TIPU PAZHBIX
criocobax 3aJaHusl.

BoInonHAT  BBIYMCIEHUS C  HWCIOJBb30BaHHEM (QOpMYyJ N-ro  4jeHa
apru(MeTH4ecKo ¥ reoOMeTpUUYECKOI MPOrpeccHii, CyMMbI IIEPBHIX N UJIEHOB.

N300paxkarh ujieHBbl MOCJHEA0BATENLHOCTH TOYKAMM HAa KOOPAMHATHOU
IUIOCKOCTH.

Pemate 3amaun, cBsSI3aHHBIE C YHMCIOBBIMHU IOCJIEAOBATEILHOCTIMU, B TOM
YHUCJIE 3a/1a4d U3 PeaIbHOM KU3HU (C MCMOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE INTAHUPOBAHUME

7 KJIACC
KosmnyecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3aesioB U TeM nudpoBbIie
Ne /i P Kontpoabusie | IIpakTuyeckue (upp )
IPOrpamMMBblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
1 Yucna v BerurclieHus. PalinoHabHbIe 75 1 bu6mmoreka [JOK
YHCIIa https://m.edsoo.ru/7f415690
bubmuoreka [IOK
2 A 2 1
JIrCOpAITIECKUE BLIPLKCHUA / https://m.edsoo.ru/7f415690
bu6nmoreka [JOK
3 ¥ PaBHEHH 1 HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
4 Koopunatst u rpagui. Oyskumn 24 1 hitps://m.eds00.ru/7f415b90
bu6mmoreka [JOK
I1 1
. OBTOPCHHE i 0000LICHHC 6 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB IT1O 102 5 0

[TPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

KosaunyecTBO 9acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeEM (uudposbIe)
Ne i/ Kontpoabnubie | IIpakruyeckue
NPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [JOK
1 Uucna u BerunciieHus. KBagpaTHeie KOpHU 15 httos://m.edsoo.ru/7f417af8
5 Uucna u Berunciienus. CTENeHsb ¢ 1eIbIM 7 bu6mmoreka [JOK
[oKasareyeM https://m.edsoo.ru/7f417at8
3 AnrebpanyecKkue BbIpaKeHUSI. 5 | bubnmoreka [IOK
KBagpartsslii TpEXuineH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BhIpayKECHHS. 15 | bubnuoreka [IOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBaipaTHbIe 15 1 bubnuoteka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHHUs M HepaBeHCTBA. CUCTEMBI 13 bubnmoreka [JOK
YpaBHEHHI https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 httos://medsoo.ru/7f417af8
bu6nmroreka [JOK
8 Oynkiuu. OCHOBHBIC TOHATHS 5 httos://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
) 4
? yHKIH. HHCIOBbIE QyRicIn ¢ https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
1 IT 2
0 OBTOpeHHE 1 0000mIeHHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O 102 6 0

[TPOIT'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KIIACC

Kosn4yecTBo yacoB JIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne /it Konrpoabnsie | Ilpakrnuyeckue
NPOrpaMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna v BerunciieHus. JlelcTBUTEBLHbBIC 9 bubmmoreka [IOK
qyuciia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 | bubnmnoreka [IOK
OJIHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 1 bubmuoreka [IOK
YpaBHEHHUI https://m.edsoo.ru/7419d08
bubmnoreka IIOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitos://m.edsoo.ru/ 7419408
bu6nmoreka [JOK
16 1
> DymKumH https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 YucoBble NOCIE10BATENBHOCTH 15 1 hitos://m.edsoo.ru/ 7419408
. [ToBTOpeHME, 0000IIEHNE, CHCTEMAaTH3AIUS 18 | bubmmorexa [IOK
3HAHUM https://m.edsoo.ru/7f419d08
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBI

7 KJIIACC

Kon
NpoBepPIeMOro
pe3yJabTara

HpOBepﬂeMbIe NMpeaAMETHBIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTe.]'lI)HOI7[ nporpaMmmsl OCHOBHOI'O o01Iero 06p330BaHHﬂ

1

Yuciia U BEIYUCIIEHUS

1.1

BLIHOJ'IHHTL, coucrada YCTHBIC n INNUCbMCHHBIC HpI/IéMH,

apI/ICbMeTI/I‘—IeCKI/Ie ,ZI@ﬁCTBH?I C pallMOHAJIbHBIMHA YHCJIaMHA

1.2

Haxomute  3HaueHWs  YMCIOBBIX  BBIDAKEHHUM,  IPUMEHSATH
pa3HooOpa3Hble CIOCOOBI ¥ MPUEMBI BEIUUCIICHUS 3HAYSHUH IPOOHBIX

BBIPAYKEHUH, CO/IepKaluX OOBIKHOBEHHBIE U JIECATUUHBIE IpOOU

1.3

[lepexomute OT omHOW (QOpPMBI 3amUcH YUCEN K JAPyrou
(mpeoOpa3oBbIBaTh  JIECATHYHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO

JECATUIHYIO TPOOB)

1.4

CpaBHUBATh U yHOPSAA0YUBATH pallMOHAIbHBIC YUCIIa

1.5

OxpyrisaTh yncna

1.6

BBINOJIHATE NPUKUJIKY U OLIEHKY pe3yJIbTaTa BBIYUCICHUH, OLEHKY
3HAYEHUU YHCIIOBBIX BBIPAXKEHHUU. BBINOMHATE JACHUCTBUS  CO

CTCIICHAMU C HATYypaJIbHBIMU IIOKAa3aTCIIIMU

1.7

HpI/IMeHHTL MMPpU3HAKHU [OCIUMOCTHU, PA3JIOKCHHUC HA MHOKHUTCIIN

HaTypaJIbHbIX YUCCII

1.8

Pemlate  NmpakTHKO-OPUEHTHUPOBAHHBIE  3a/1a4d, CBS3aHHBIE C
OTHOLIEHUEM  BEIWYMH,  IPONOPLUUOHAIBHOCTBIO  BEJIMYMUH,
MIPOLICHTAMH, HWHTEPIPETUPOBATh PE3YyJIbTAThl PELICHHs 3a7ad ¢
y4E€TOM OIrPAaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX

00BEKTOB

AnrebpanyecKue BoIPAKEHHS

2.1

Hcnons3oBaTh anre6pqueCKyI0 TCPMHUHOJIOTUIO U CHMBOJIHKY,

IIPUMEHSATH €€ B IIPOIIECCE OCBOCHUS y4eOHOro Marepuaia

22

Haxomute 3HaueHus OyKBEHHBIX BBIPDOKEHHM TpH  3aJaHHBIX

3HAUYCHHAX IICPEMCHHBIX




BoImonHATe 1peoOpa3oBaHusl LENOT0 BBIPAKEHUS B MHOTOWICH

= IIPUBEJICHUEM MO0OHBIX CIIaraeéMblIX, PACKPBITHEM CKOOOK
BbInonHATE YMHOKEHHE OJHOWIEHA HA MHOTOUYIEH U MHOTOYJIEHa Ha
24 MHOTOYJIEH, TPUMEHATh (POPMyYJIBI KBajpaTa CyMMbI M KBajpara
pa3HOCTH
OcyuiecTBisTh  pa3loKeHUE MHOTOYJICHOB HAa MHOXHTEIU C
25 MIOMOIIBIO BEIHECEHUS 32 CKOOKH O0IEro MHOXKUTEIS, TPYIIUPOBKU
CJIaraeéMbIX, IPUMEHEHUs (OPMYJI COKPALLIEHHOTO YMHOKEHUS
"6 [IpumMeHsTh IpeodpazoBaHKsi MHOTOUYIEHOB JUISl PEILIEHUS pa3IMYHbIX
' 3aJ1a4 U3 MaTEMaTHKH, CMEKHBIX MIPEIMETOB, U3 PeaIbHON NPAKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMU NOKA3aTEIIMU
' JUTS TIpe0Opa3oBaHus BEIPAKEHUI
3 YpaBHEHMSI 1 HEPABEHCTBA
Pemate nuHeliHbIe ypaBHEHUSI C OJHOW MEPEMEHHOW, MPUMEHSIS
3.1 IIpaBWJIa IIEPEXoja OT UCXOIHOTO YPaBHEHHS K pABHOCHIIBHOMY €MY.
IIpoBepsTs, ABIAETCA JIM YUCIO KOPHEM YPABHEHUS
15 [IpumensaTe rpaduyeckre METOAbl TMpPU PEHIEHUU JIMHEWHBIX
' YPAaBHEHUH U UX CUCTEM
13 [lonOupats mnpuMepbl mHap 4YHCeN, SBJSIOIUXCS — pPEIIeHHEM
' JIMHEHMHOI0 YPaBHEHUS C ABYMsI IEPEMEHHBIMU
Ctpoutb B KOOPAMHATHOM MJIOCKOCTH I'padUK TMHEWHOTO YpaBHEHUS
3.4 C IByMs IEPEMEHHBIMHM; MOJIb3YsICh I'PauKOM, IPUBOIUTH IPUMEPHI
pelIeHNs] ypaBHEHUS
35 Pemate cucreMbl ByX JIMHEHHBIX YpaBHEHMH C  JIByMs
' MEPEMEHHBIMH, B TOM YHUCIIE TPpadUIecKu
CocTaBisTh U pelaTh JIMHEHHOE YPAaBHEHUE WU CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUI 1O YCIIOBHIO 3a/1a4, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJjau MOJyYE€HHBIN Pe3yJIbTaT
4 Koopaunats! u rpaduku. OyHKIMNA
N300pakaTh Ha KOOPAMHATHON MPSAMOM TOYKH, COOTBETCTBYIOIIUE
4.1 3aIaHHBIM KOOPJAMHATAM, JIy49HM, OTPE3KH, UHTEPBaJbI, 3aIHCHIBATh
YHCIIOBbIE IPOMEKYTKH Ha alnreOpanyeckoM si3bIKe
42 OTtmeuaTb B KOOPAMHATHOW IUIOCKOCTM TOYKM IO 33JaHHBIM

KOOpJMHATam




43

Crpouts rpaduxu tuHeHHbIX QyHKIUI. CTpouTh rpaduk GyHKIUHN y

= x|

44

OnuceiBaTh ¢ MTOMOIIBIO (PYHKIMIA W3BECTHBIE 3aBUCUMOCTH MEKITY
BEJIMYUHAMHU: CKOPOCTb, BPEMsl, PACCTOSHHUE, LIEHY, KOJIUYECTBO,

CTOUMOCTb, TPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM paboThI

4.5

Haxonuts 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa

4.6

[lonumare rpaduueckuii cnoco0® TPEeACTaBICHUS U aHAIHU3a
uH(pOpMaINY, U3BJIEKaTh W HWHTEPIPETUPOBATH MH(OPMALHIO U3

rpauKOB peaJbHBIX MPOIECCOB U 3aBHCUMOCTEN

8 KVIACC

Kon
MpoBEPAEMOro
pe3yJbTrara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1

Yuciia U BEIYUCIIEHUS

1.1

Hcnons3oBaTh Ha4daJIbHBIC npeaACTaBJICHUA (o) MHOXXCCTBEC
,[[GflCTBI/ITGJIBHBIX YUCCII OJId CpaBHCHUA, OKPYTJICHUSA U BBI‘II/ICJICHI/II\/JI,
I/I306pa)I(aTB ﬂeﬁCTBHTeHBHBIe qucjia TOYKaMH Ha KOOp,I[HH&THOﬁ

IPSIMOU

1.2

[IpuMeHsaTh TOHATHE apU(pMETHYECKOrO KBAJPAaTHOTO KOPHS,
HaXOJUTh KBaJpaTHbIE KOPHHU, HCHOJIB3yS MIpPU HEOOXOIUMOCTH
KaJbKYJSTOp,  BBINOJHATH  MpeoOpa3oBaHUs  BBIPaKECHMH,

coepKalInX KBaJIpaTHbIE KOPHU, UCIIOIb3YsI CBOMCTBA KOPHEU

1.3

Hcmonp30BaTh 3amucH OOJBIIMX M MaJbIX YHCEN C IIOMOIIBIO

JECATHYHBIX Ipo0elt u cteneHei uucna 10

AnrebpanyecKue BoIPAKEHHS

2.1

[IpuMeHATh NOHATHE CTENEHU C LEIbIM I10KA3aTesIEM, BBIIOJIHITh
npeoOpa3oBaHus BBIPAXKEHUHN, COJACPIKAIMIUX CTETICHH C IEIBIM

I10Ka3aTCjIEM

22

BbINOAHATE  TOX/AECTBEHHbIE  MPEOOpa3oBaHUsl  PallMOHAIBHBIX
BBIPQ)KCHUI HA OCHOBE IPABWJI JEUCTBHUM HAJ MHOTOWICHAMH U

anreOpanyecKuMu ApoOsSIMHU

23

PacknanpiBaTe KBagpaTHBIA TPEXUIEH HA MHOKHUTEIIN




24

[TpumensaTh TpeoOpa30BaHuUs BBIPAKECHUN JUIS PELICHUS Pa3TUYHBIX

3a/la4 U3 MaTCMaTHKH, CMCKHBIX ITPCAMCTOB, U3 peaﬂBHOfI IMPAaKTUKH

YpaBHEHHUsI U HEPABEHCTBA

3.1

Pemate nMHENHBIE, KBaJgpaTHBIE YPaBHEHHS U palMOHAJIbHBIC
YPaBHEHUS, CBOIAIIUECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMs

NEPEMCHHBIMU

32

[IpoBomuTh mpOCTEWIINE MCCIEIOBAHUS YPAaBHEHUH M CUCTEM
YpaBHEHMH, B TOM UHCJIE C IPUMEHEHHEM TIpadUuUecKux
IIpe/iCTaBIeHUH (yCTaHAaBIMBATh, UMEET JIM YPaBHEHUE WM CUCTEMA

ypaBHEHUH peLIeHUs], €CIIH UMEET, TO CKOJIbKO, U IIpoyee)

33

Ilepexogute OT clOBeCHOW (OPMYIHPOBKHM 3ajauyd K €€
areOpandeckoi MOJIENU C MOMOIIBIO COCTABICHHS YPAaBHEHUS WM
CUCTEMbl ypaBHEHUH, HWHTEPIPETHUPOBaTH B COOTBETCTBUU C

KOHTEKCTOM 33Ja4M MOJIyYEHHBIN PE3YIbTAT

3.4

[IpuMeHSITh CBOMCTBA UHCIIOBBIX HEPABEHCTB Ul CPABHEHMS,
OLICHKH, pelIaTh JUHEHHBIE HEPABEHCTBA C OJHOW NIEPEMEHHOU U UX
CHCTEMBI, JaBaTh IpapHUUECKYI0 WITIOCTPALIMIO MHOXKECTBA PEILICHUIH

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIHUH

4.1

[lonumarh ¥ HUCHONB30BaTh (PYHKIMOHAIbHBIE MOHATHS U A3BIK
(TepMMHBI, CUMBOJIMYECKHE OOO3HAYEHMs), ONPEAETATh 3HAUECHUE
(GYHKINU 110 3HAYEHUIO apTyMEHTa, ONPEACIsATh CBOUCTBA (DYHKIIUH

1o e€ rpaduxy

4.2

Crpoutb rpaduku 371eMeHTapHbIX QpyHKIMM Buga: y = k/x,

yv=kix, y =x?, y=x3,y = X|, OHCHIBaTH CBONCTBA YNCIIOBOH (PyHKIINU
o e€ rpaduky

9 KIIACC

Kon
NMpoBePsAIEMOro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
00pa3oBaTeJIbHOM NPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

Yyiciia ¥ BEIYUCICHUS




1.1

CpaBHI/IBaTB U ynopsaaoiuBaTh palMOHAJIBbHBIC W HPPAlOHAJIBHBIC

quciia

1.2

Bomonssate apudmMernueckue 1eHCTBHSI ¢ pallMOHATbHBIMH YUCIIAMHU,
coueTasi yCTHbIC U TUCHhbMEHHBIE PUEMBI, BEITIOTHATH BRIYUCIICHUS C

HppaluOHAJIIBHBIMU YK CJIaMU

1.3

HaxonuTth 3HaueHHs CTENEHEN C LENbIMU MOKA3aTEIIMU U KOPHEW,

BBIYHCIIATh 3HAYCHUA YHCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKPYFJISITB I[GﬁCTBPITGJH)HI)IG quclia, BBIIIOJIHATDH MMPUKUIKY

pe3yibTaTa BBI‘II/ICJIGHI/II;'I, OLCHKY YHUCJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHHUsI U HEPABEHCTBA

2.1

Pemate nuHeWHBIE W KBaJpaTHbIE ypaBHEHMS, YpaBHEHUS,

CBOJIAILUECS K HUM, [TpOCTeMIINe APOOHO-palliOHAIbHbIE YPAaBHEHUS

22

Pemiats cucteMbl IBYX JIMHEMHBIX YPaBHEHUH C IBYMS ITEPEMEHHBIMU
Y CUCTEMBI IByX YPaBHEHUH, B KOTOPBIX OHO YPABHEHUE HE SIBIISIETCA

JAHENHBIM

23

Pemrate TekcTOBBIE 33MaUN aNTeOpandecKUM CIIOCOOOM C TIOMOIIBIO
COCTaBIICHUS YPAaBHEHHsI UM CHUCTEMBI JIBYX YpaBHEHUH C ABYMs

NEPEMCHHBIMU

24

[IpoBoauTh mpOCTEHIINE MCCIECIOBAHUS YPABHEHUH M CUCTEM
YpaBHEHMH, B TOM UHCJIE C TPUMEHEHHEM TIpadUuUIecKux
MIpe/ICTaBIeHU (HampuMep, yCTaHaBIUBaTh, UMEET JIM ypaBHEHHE

WIHM CUCTEMA YpaBHEHUM pellieHusi, €CJIU UMEET, TO CKOJIBKO)

2.5

Pemare nuHeliHbIE HEpaBEHCTBAa, KBAJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHrue HEPABEHCTB Ha YMCIIOBOM MPSMOM, 3alHChIBATh

PCUHICHUEC C ITIOMOIIBIO CMMBOJIOB

2.6

Pemate cucTteMbl JIMHEUHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB,
BKJIFOUAIOIIME KBaJIpaTHOC HEPAaBEHCTBO, H300pakaTh pPEILICHUE
CHCTEMBI HEPABEHCTB Ha YMCIIOBOU MPSIMOH, 3aIMCHIBATh PEIICHHE C

IIOMOIIBXO CUMBOJIOB

2.7

Hcnons3oBaTh HCPABCHCTBA IIPH PCIICHUHU PA3JIMYHBIX 3a1a4

OyHKIHUH




3.1

PacriosnaBate  QyHKIMM ~ HW3yYeHHBIX  BUIOB.  [loka3biBaTh
CXEMAaTHUYECKH pACIOJIOKCHUE Ha KOOPAMHATHOH IJIOCKOCTH
rpadpukoB Qynkuuii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HAUCHHU KOA((HUIMEHTOB, ONMUCHIBATh CBOMCTBA

byHKUINN

32

[Toka3piBaTh CXEMAaTHYECKH pACIOJIOKEHHE Ha KOOPIUHATHOU
IIOCKOCTH TpadukoB GyHKIMH BUaa y = VX, y = |X| U OoNnuCHIBaTh

cBOMcTBa (DyHKIUI

33

Crtpouth M u300paxaTh CXeMaTHUYECKU TpaduKud KBaIPATUIHBIX
(GyHKIMHA, ONMUCHIBATH CBOMCTBA KBAaJpPAaTWYHBIX (PYHKUUI MO HMX

rpagukam

3.4

Pacnio3naBath KBaJpaTUUHYIO (QYHKIHIO 1O (opmyIe, MPUBOIUTH
MPUMEPHI KBaJIPAaTUYHBIX (YHKLIUH U3 peabHON KU3HH, (PU3UKH,

reOMeTpUH

ApudmeTrrueckas 1 reoMeTpuIecKast Iporpeccuu

4.1

Pacnio3HaBath apudmeTHUECKYyI0O M TE€OMETPUUYECKYIO IMPOrpecchuu

P pa3HBIX CIIOCO0aX 3aaHUS

4.2

BrIMoaHATE BBIYKMCICHUS C UCIOJIB30BaHUEM (HOpPMYI n-TO UjIeHA
apu(MeTUYeCcKoil U reOMEeTPUUECKON MPOrpeccuii, CyMMBI MEPBBIX N

YJICHOB

4.3

I/I306pa>1<aTL YJICHBI OCJICA0BATCIBHOCTH TOYKaMH Ha

KOOPJIWHATHOM MJIOCKOCTH

4.4

Pemiate 3amaum, CBsI3aHHBIE C YMCIOBBIMU MOCIEA0BATEIILHOCTSAMH, B
TOM 4YHCJIE€ 3aJadyd M3 pPEaJbHOM >KU3HU (C MCIOJIb30BaHUEM

KaJbKYJISATOPa, HUGPOBBIX TEXHOIOTHIN)




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COePKAHUS
1 Uucna u BEIYUCICHUS
JpoOu 0OBIKHOBEHHBIE U IECATHUHBIE, IEPEXO0]] OT OAHON (POPMBI 3arucu
1.1 npobeii k apyrou. IloHsTHE panMOHAIBHOTO 4YHCIA, 3alUCh, CPABHEHHE,
YHOPSA0YMBAHUE PALIMOHATIbHBIX YHCEI
12 Apudmernyeckue AeUCTBUS ¢ pallMOHATIBHBIMU yuciiaMu. Pemenue 3a1a4 u3
' peasIbHOM MPaKTUKU Ha YaCTH, HA IPOOH
13 CreneHp ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpeiAesieHHe, MpeoOpa3oBaHUe
. BBIp@KEHUI HAa OCHOBE ONPEJIEICHHUS, 3aMUCh OOJIBIINX YHCET
14 [TpoueHTsl, 3aIUCh MPOIIEHTOB B BUJE POOU U JIpOoOH B BUJAE MPOLEHTOB.
' Tpu oCHOBHBIE 33J]a41 HAa TPOLICHTHI, PEIICHKE 3a]1a4 U3 PEAIbHOM MPAKTUKU
s [IpumeHeHre TNPU3HAKOB  JEIMMOCTH, pa3jOKEHUE HAa MHOMKUTEIH
' HaTYypaJIbHbIX YHCEN
L6 PeanbHple  3aBucMMOCTH, B TOM uHucie InpsAMas U oOpaTHas
' IIPONIOPLIMOHAIILHOCTH
2 Anrebpanyeckue BEIpKESHUS
51 IIepeMeHHBIE, 4MCIIOBOE 3HAUEHHE BEIPAKEHHUSI C IEPEMEHHOM. [[omycTumble
' 3HAUEHHUSI IEPEMEHHBIX
59 [IpencraBieHre 3aBUCUMOCTH MEXKIy BEIMYMHAMH B BHUAE (OPMYIIbI.
' Brraucnenus o popmynam
53 [IpeoOpa3zoBanue  OyKBEHHBIX  BBIPQKEHHH, TOXIECTBEHHO  paBHBIC
' BBIPAYKEHUS
24 CBoliCTBa CTENEHU C HATYPaJIbHBIM [TOKA3aTEIEM
55 OpHowensl 1 MHOrowieHbl. CteneHb MHOrouieHa. CiokeHue, BhlYUTaHKe,
' YMHOKEHUE MHOTOUWIEHOB
@®opMysbl  COKpAlIEHHOTO YMHOXEHMS: KBaJgpaT CyMMbl WU KBajJpar
2.6 pazHoctu. @opMysia pa3HOCTH KBaApaToB. Pa3no)keHre MHOrOUYJICHOB Ha
MHOXKHUTEIN
3 VYpaBuenus
. VYpaBHEHHE, KOpPEHb ypaBHEHUs, MpaBuia MpPeoOpa3oBaHUs ypaBHEHMUS,
' PaBHOCUJIBHOCTb YPaBHEHUI




35 JIuneliHOe ypaBHEHHME C OJHOM IEPEMEHHOM, YUCIIO KOPHEH JIMHEHHOIO
' YpaBHEHUS, PEILICHUE TUHEHHBIX YPaBHEHNUN
13 CocTaBieHne ypaBHEHUH 10 YCIIOBHIO 3aauM. Perenre TeKCTOBBIX 3a1a4 C
' IIOMOILBIO YPaBHEHUN
3.4 JluHeitHOe ypaBHEHHE C ABYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema AByX JIMHEWHBIX YpPaBHEHUN C JIBYMs NEepeMEHHbIMU. Penienue
3.5 CUCTEM ypaBHEHUH criocoOoM 1noacTaHOBKU. [Ipumepsl pereHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunate! u rpaduku. OyHKITIH
4.1 Koopaunara Touku Ha npsimMon
42 Uucnossle IpoMEXYTKH. PaccTosiHrEe MEXKy ABYMsI TOUKAMH KOOPAUHATHOU
' psIMOI
43 [IpssmoyronpHas cuctema koopauHatr, ocu Ox u Oy. AbGcuucca U opMHaTa
. TOYKHM Ha KOOPJUHATHOM IJIOCKOCTH
4 [Tpumeps! rpadukoB, 3agaHHbIX Gopmynamu. UreHue rpaduKoB pearbHbBIX
. 3aBHCHUMOCTEN
4.5 [Tonstue ¢pynkumu. I'paduk pynkumun. CrolicTBa QyHKINI
4.6 Jluneiinas dyukmus, e€ rpaduk. ['paduk pyHkumun y = [X|
47 I'paduueckoe permeHue IUHEHHBIX YpaBHEHWH M CHCTEM JIMHEWHBIX
' YPaBHEHUU
8 KUIACC
Kon IIpoBepsiemMblii 3/1eMEHT coiep:KAHUA
1 Yucna v BBIYUCTICHUS
. KBanpatusiii kopenb u3 uucia. [loHsTue 00 MppalMOHAIBHOM YHCIIE.
' JecsaTuunble TpUOIMKEHUS UPPALIMOHATBHBIX YHCEI
CaoiicTBa apuMeTHyecKux KBaJAPATHBIX KOPHEH U UX MPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHUCJIOBBIX BBIPKEHUH " BBIYHCIICHUSIM.
JlelicTBUTENIbHBIE YHCIIA
1.3 Crenens ¢ LenbpIM MOKa3aTesneM U e€ cBoricTBa. CTaHAapTHAs 3alIUCh YHCTIa
2 Anrebpanyeckue BEIpaKESHUS




KBagparHplii  TpEXuieH, pa3jloXKEHHE KBaApaTHOrO TpEXWieHa Ha

2.1
MHOKHUTETTN
2.2 Anrebpanueckas 1poOb. OCHOBHOE CBOMCTBO ajreOpandeckoi 1poou
23 CrnoxeHue, BRIYUTaHUE, YMHOXKEHUE, JISIICHHE aJIreOpanvecKux Apooeit
24 PanmonanpHble BbIpaXeHUs U UX IpeoOpa3oBaHue
3 YpaBHEHUS 1 HEpaBEHCTBA
31 KBagpatHoe ypaBHeHue, QopMmyna KOpHEH KBaApaTHOIO YpaBHEHUS.
. Teopema Buera
3.2 Pemienue ypaBHeHM, CBOASIIMXCS K TUHEHHBIM M KBaJIpaTHBIM
33 [Ipocreitmme ApoOHO-paIMOHATBHBIC YPAaBHEHUS
['padmyeckas uHTEpHpETAUS YPAaBHEHUM C IBYMS IEPEMEHHBIMU U CUCTEM
34 JIMHEHHBIX YPAaBHEHUN C IBYMs IIepeMEeHHBIMU. [IpuMepsl perenus cucrtem
HEJIMHEWHBIX YPaBHEHUH C ABYMS TIEPEMEHHBIMU
35 Pemenne TekCTOBBIX 3a/1a4 anreOpandecKuM crocooom
3.6 YucnoBble HEPAaBEHCTBA M UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM IEpEeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeiiHble HEpaBEHCTBA C OIHOM MEPEMEHHOM
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJJHOU NEpPEMEHHOMN
4 OyHKIMH
i1 [Tonsitue dynkuun. OO6nacTh ONpENASNICHUS W MHOXKECTBO 3HAYCHUH
' ¢dbysakun. CriocoOsl 3a1anust GyHKINN
4.2 I'padux pynkmun. YreHne cBorCTB QYHKIMH 110 €€ rpaduKy
4.3 [Tpumepsl rpadukoB GyHKIHHA, OTPAXKAIOIINUX PeaTbHBIE MPOIIECCHI
4l @OyHKIMH, ONHUCHIBAIOIIME MPSAMYI0 M OOpaTHYIO MPONOPLHUOHATILHBIE
' 3aBHCHMOCTH, UX rpaduku
4.5 OyHKIUU y =x?, y = x°
4.6 OyHkIUU y = vx, y = |x|
4.7 ['padmyeckoe perieHne ypaBHEHUM U CUCTEM ypaBHEHUN




9 KIIACC

Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHMS
1 Uucna 1 BBIYMCICHUS
. ParonanbHele 4Kcia, UppalMOHANbHbIE YMCIa, KOHEYHbIE U OECKOHEUHBIE
' JeCATUYHbIE APOOH
MHOX€ECTBO  JE€UCTBUTEIIBHBIX  YHUCEJ, JICWCTBUTENIbHBIE 4YHCIA  Kak
12 OecKOHEUYHbIe JeCSATHYHbIe IpoOu. B3anMHO OJHO3HAUYHOE COOTBETCTBHE
' MEXKY MHOKECTBOM JICHCTBHUTENBHBIX YUCEN M KOOPAWHATHOW MPSMOM.
CpaBHEHME IEHCTBUTENIbHBIX YUCEI
1.3 Apudmernueckue 1eHCTBHS ¢ ACHCTBUTEILHBIMHI YUCIIAMA
W3mepenus, npubnmxenus, olieHKu. Pazmepbl 00bEKTOB OKPYKAIOIIero MHUpa,
14 JUTUTENIHOCTh TPOLIECCOB B OKpyskatouieM mupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTD NpuOImkenus. Okpyrienue uncen. [Ipukuaka u oneHka
PE3yJIbTaTOB BHIUNCIIEHUI
2 VYpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHs ¢ OTHOM IEPEMEHHOMN
22 JInneiiHoe ypaBHeHHUe. Penienue ypaBHEHMM, CBOIAIUXCS K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Penienre ypaBHeHUH, CBOJAIIMXCS K KBaAPATHBIM
Y buxBanpatHoe ypaBHeHue. IIpumepsl pellleHHs YypaBHEHHM TpeTbed U
' YeTBEPTOU CTENEHEN PA3JI0KEHUEM HA MHOKUTEIU
2.5 Pemenue npoOHO-palMOHATBLHBIX YPAaBHEHUI
2.6 Cucremspl ypaBHEHUI
2.7 VYpaBHeHHE ¢ IByMs IEpEMEHHBIMU U €T0 rpaduk
2.8 Pemrenne cucreM AByX JIMHENMHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU
29 Pemrenne cucreM AByX YpaBHEHMI, OJHO U3 KOTOPBIX JIMHEWHOE, a APyroe —
' BTOPOIl CTENEHU
2.10 I'paduaeckas mHTEpIpETALIUSI CUCTEMBl YPABHEHHH C IBYMS IIEPEMEHHBIMU
2.11 Pemrenue TekCcTOBBIX 331249 anreOpanvdecKuM crocooom
2.12 UucoBble HEPABEHCTBA U UX CBOWCTBA
2.13 Pemienue nuHENHbIX HEPABEHCTB C OJTHOW NEPEMEHHOM
2.14 Pemenue cuctem JIMHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
2.15 KBanpartHbie HEpaBeHCTBA




I'paduueckasi MHTEpIIpEeTAs] HEPABEHCTB M CUCTEM HEPABEHCTB C JIByMs

2.16
NepeMeHHbIMU

3 OyHKIMH

11 KBanparuunast ¢ynkuus, e€ rpaguk um cpoiictBa. [lapabona, KOOpIUHATHI
' BEPIIMHBI MTapaboJibl, OCh CHMMETPHUH MapadoIbl

32 I'paduku bynkumit y=kx, y=kx+b 1 ux cBoicTBa

33 I'paduku bynkumii y=k/x, y = x° 1 ux cBoMCTBa

3.4 I'paduxu GyHKIMIA, 1 UX CBOHCTBA
4 Uucnoble NOCIE10BATENBHOCTH

i1 Omnpenenenue u cnocoObl 3a1aHNUS YUCIIOBBIX MOCIEI0BaTENbHOCTEHN. 3a1anue
' MOCIIEZIOBATEIILHOCTH PEKYPPEHTHOU (OpMYIIOit 1 (hOPMYIIOH 7-TO YiIeHA

42 Apudmernueckas mnporpeccus. DopMynel #-ro 4wieHa apuGMETHIECKOM
‘ MIPOrPECCUU, CYMMBI MIEPBBIX 71 YICHOB

43 I'eomerpuueckass mporpeccus. DopMynbl 7n-r0  4YjJeHa TI'€OMETPHUECKOM
. MIPOTPECCUU, CYMMBI TIEPBBIX 71 YJICHOB

W N3o0pakeHue 4ieHOB apu(METHUECKOW W TeOMETPHYECKOW Mporpeccuit
‘ TOYKaMHU Ha KOOPJAUHATHOM IJIOCKOCTH. JINHEWHBINA U SKCIIOHEHLIMAJIBHBINA POCT

4.5 Cl10KHBI€ TTPOLICHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOM
ITPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NpoOBEPSIEMOro
TpeOOBaHUs

IIpoBepsiemble TpeOGOBAHUA K MPeIMETHBIM pe3yJibTaTam
0CBOEHHSI 0OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MNOHATHUAMU: MHOXKECTBO, IOJMHOKECTBO,
olnepanyy HaJ MHOKECTBAMHU; YMEHHUE OINEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN rpad, IepeBo, LUK, NPUMEHITh UX MPU PEUICHUH
3aa4; yMEHHE HCHOJb30BaTh TIpaduyeckoe TMpeACTaBICHUE
MHOKECTB JUIsl OMUCAHUS peajbHBIX MPOIECCOB U SBICHUM, MpH

pelLIeHnH 3aa4d U3 IPYTruxX y4eOHBIX NPEAMETOB

YMeHue onepupoBaTh NOHATUAMMU: ONIPEACIICHUE, aKCHOMA, TEOPEMA,
JIOKa3aTeJIbCTBO; YMEHHE paclo3HaBaThb MWCTUHHBIE U JIOJKHBIC
BBICKA3bIBAHUsSA, NPUBOJUTH IMPUMEPBI U KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPHULIAHHA BBICKA3bIBAHUH

YMeHue onepupoBaTh MOHATUAMU: HATYPAJIBHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHCJIO, JACIUMOCTb HATYPAIBHBIX YHCEN, IPU3HAKH
JETUMOCTH, 1IeJI0€ YHCIIO0, MOIYJIb YUCIIa, OOBIKHOBEHHAs Ipo0b U
JecaTu4Has 1po0b, CTAHJAPTHBIN BHUJ YMCIIA, PALIMOHATIBHOE YHCIIO,
UppaloHaIbHOE YHUCIIO, apUPMETUYECKH KBaJpaTHBI KOpPEHb;
YMEHHE BBIIOJIHATH JEUCTBUS C YHCIAMM, CpPaBHHBATh U
yHOpAIOYMBATh YHUCJIA, IPEACTABIATH YHUCIA HAa KOOPAUHATHOU
IIPSIMOW, OKPYIVIATH YMCJIA; YMEHHUE JeIaTh NPUKHUIKY M OLEHKY

pe3yJibTaTa BEIYHCIICHUM

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LIEIBIM ITOKa3aTeleM,
apu(MeTHUECKII KBaApaTHBI KOPEHb, MHOTOWICH, anredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTETEeHHU
OoJpIlle €TUHHUIBI; YMEHHE BBIIONHATH PAacdEThl MO (GOpMyam,
npeoOpa3oBaHusl ILEIbIX, APOOHO-PALMOHANBHBIX BBIPAKEHUH U
BBIPOKCHUH C KOPHIMH, Pa3I0KEeHNE MHOTOWICHA HA MHOXKUTEIH, B
TOM YHUCJIE C HUCIOJb30BaHUEM (OPMYJ Pa3HOCTH KBaJIpaToB U

KBaJpaTa CyMMBI U Pa3HOCTHU




YMeHue onepupoBaTh NOHATHAMU: YHCIOBOE PABEHCTBO, YPaBHEHUE
C OJHOM MEPEeMEHHOW, YKMCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pEIIaTh JIMHENHHbIE U KBAJpaTHbIE YpaBHEHUS,
IpOOHO-PAaLlMOHAbHbBIE YPABHEHUS C OJHON NEPEMEHHOH, CUCTEMBbI
JBYX JIMHEWHBIX YPABHEHUH, TUHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHblE U JIPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJIHOM
MIEPEMEHHOM, B TOM UHCJIE IPU PELIEHUH 33]a4 U3 IPYTUX IIPEIMETOB
W TPAKTUYECKHX 3a]ad; YMEHHE WCIIOIb30BaTh KOOPIWHATHYIO
OpSIMYI0 U KOOPJMHATHYIO IUIOCKOCTh Ul M300pa)KeHUs pereHun

ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIMA, TpaduK QyHKIUH, HYIH
(GyHKIMH,  TPOMEXYTKHM  3HAKOMOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHMsl, yObIBaHWs, HaumOOJbIlIee W HaWMEHbIIEe 3HAUCHUS
GbyHKIMY; yMEHHE OIIepUpOBaTh MOHSTHSMMU: npsimast
MIPOMOPLIUOHAIBHOCTb, JIMHEHHAs (PYHKIIMS, KBaJpaTHuHas QyHKIIHS,
oOpaTHasi TNPONOPLHOHAIBHOCTE, Mapaloiyia, rumepoosia; yMmeHue
CTpOUTh Trpauku  (QYHKIHUM, HCHONB30BaTh Tpaduku Ui
OIpEZENICHUsI CBOMCTB IPOLIECCOB M 3aBUCUMOCTEW, i pELICHHUs
3a/1a4 U3 JPYruX y4eOHbIX MPEeIMETOB U peaibHON KU3HU; YMEHUE

BBIpaXaTh (OPMYJIaMHU 3aBUCUMOCTH MEXKIY BETHUYMHAMHU

Ymenue ONepUpOBaThH MOHSATUSMU: MOCJIEI0BATEIBLHOCTD,
apudmernyeckas U TeOMETpUYECKas MPOrPecCUu; yMEHHe
WCIOJIb30BaTh CBOMCTBA MOCIEA0BAaTEIbHOCTEH, POPMYIIBI CYMMBI H
o01iero yjeHa Mpu pelIeHuy 3ajad, B TOM YMCIe 3a7ad U3 JAPYTHx

y4eOHBIX MPEAMETOB U PEATbHOM KU3HH

YMeHnue pemare 3a7aud pa3HbIX TUIOB (B TOM YHKCJIE Ha MPOILEHTHI,
JOJIM M 4YacTu, JBW)KEHHE, paboTy, IEHy TOBAapOB M CTOUMOCTh
MOKYTIOK U YCIIYT, HaJIOTH, 3a/1a4 U3 00JIaCTH YIIPAaBJICHUS TUYHBIMU
U CEeMEWHbIMH (PUHAHCAMH); YMEHHUE COCTABJIATH BBIPAXKCHUS,
ypaBHEHMs, HEpaBEHCTBA M CHCTEMbl IO YCJIOBHUIO 3ajauH,
UCCIIeI0BATh OJTYYEHHOE PEIICHUE U OLIEHUBATh MPaBI0N0100HOCTb

IMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBath NOHATUSIMU: (pUrypa, Touka, OTPE30K, Ipsmas,
Iyd, JIOMaHasl, yroi, MHOTOYTOJIBHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYTrOJIbHUKH,




NPSMOYTOJBHBIN TPEyroibHUK, MEAWaHa, OUCCEKTpHca W BBICOTA
TPEYrojbHUKA,  YETHIPEXYTONbHUK,  MapajuiesorpamM,  pomo,
NpSIMOYTOJIBHUK,  KBaJpaT, Tpameuus; OKpYXHOCTb,  KpYT,
KacareibHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UIYpaMH;
YMEHME peliaTh 3aJaud, B TOM YHCJE U3 NOBCEIHEBHOM XU3HU, HA
HaX0X/IEHUE T€OMETPUUYECKUX BEIMYUH C IPUMEHEHUEM U3yUEHHbIX

CBOWCTB (uryp u GaxToB

10

YMeHue omnepupoBaTh MOHATHAMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJILHUKOB; MapaIICIFHOCTh U MEPIICHANKYISIPHOCTh TPSIMBIX,
yroil MEXIy HNpSAMbIMH, NEPHEHIUKYISAp, HAKIOHHAs, MPOEKIUs,
nonobue  ¢uryp, TOA0OHBIE ~ TPEYrOJbHUKH,  CHUMMETpPUS
OTHOCHUTENIFHO TOYKH M NPSIMOH; YMEHHE PACIO3HAaBaTh PaBEHCTBO,
CUMMETpUI0O U mojobue  ¢uryp,  mapaielbHOCTh U

NEPIEHIUKYIISIPHOCTD IIPSIMBIX B OKPYKAIOLIEM MUpE

11

YMeHue omnepupoBaTh TMOHATUSIMH: [JIMHA, PACCTOSIHUE, YTroJ
(BemuMHA yTia, CHHYC M KOCHHYC YIJIa TPEYTOJIbHHKA), TIIOMIA/h;
YMEHHE OIICHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHHE TMPUMEHATH (OPMYJIbl TEpPUMETPa W IUIOMIAAH
MHOTOYTOJILHUKOB, JJIMHBI OKPY>KHOCTH M TUIOIIATN Kpyra, o0bema
MPSIMOYTOJIBHOTO TapasuIesieNuIe/1a; YMEHUE MPUMEHITh MPU3HAKU
PaBEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJibHUKA,
teopemy Iludaropa, TpuroHOMeTpUUYECKHE COOTHOIICHHS IS

BBIYMCIJICHUA JJINH, paCCTOHHHﬁ, HJIOIJ_[aIICﬁ

12

YMmenue wu300paxkarh IUIOCKME (UIypel M WX KOMOWHAIMH,
MIPOCTPAHCTBEHHbIE (UTYpBI OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M D3JIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WU

CUMBOJIbHOMY OIIMCAHUTIO

13

YMeHHue OmnepupoBaTh IMOHATUAMU: IPSIMOYIOJIbHAas CUCTEMA
KOOPJMHAT, KOOPJIMHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
MIPOU3BEICHUE BEKTOpa Ha YHCIO, CKaJspHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHE HCIOJIb30BATh BEKTOPbl M KOOPAWHATHI IS
MIPEACTABICHUS JAHHBIX U PELIEHUs 3a/1ad, B TOM YHCIIE U3 IPYruX

Y4EOHBIX MPEIMETOB U peabHOM KU3HU

14

Vmenue OIICPUPOBATE TMOHATHUAMMU: CTOJIOMKOBBEIE U KpPYTroBbIC

JuarpaMMal, Ta6J'II/II_IBI, cp€aHec apH(I)MeTqucxoe, MCauaHa,




HauOoJbIlIee U HAaUMEHbLIee 3HAYCHHS, pa3Max 4YHCIOBOTO Habopa;
YMEHHE U3BJIEKaTh, WHTEPIPETUPOBATH W  NPEOOpPa3OBHIBATH
uHpOpMalKIO, TPEACTABICHHYI0O B Ta0iMIAaX W Ha JHarpammax,
OTPaXKAIOUIYI0 CBOMCTBA M XapaKTEPHCTUKU PEATBbHBIX MPOIECCOB U
ABJICHUI; yMEHUE paclo3HaBaTh W3MEHYMBBIC BEJIMYUHBI B

OKpYKarolieM MUpe

15

YMeHne omnepupoBaTh TMOHATHAMU: CIYYAHHBIA OMBIT (CITydalHBIN
HKCHEPUMEHT), JJIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIM HCXON)
CIIy4aifHOrO OIbITa, CIy4yailHoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHUE HAXOIUTh BEPOSATHOCTU CIIyYalWHBIX COOBITUH B OMBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aa4d METOZIOM OpPraHM30BaHHOTO Iepedopa U ¢ UCHOIH30BAHUEM
MpaBWjia YMHOXXEHHS, YMEHHUE OLIEHUBATh BEPOSITHOCTU peabHbIX
COOBITHI U SBJICHUH, TOHUMATh POJIb MPAKTUUYECKU JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUH B OKpYXKalolleM MHpPEe MU B JKU3HU;
3HAaKOMCTBO C IOHATHEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEN U €TI0 POJIBIO B MACCOBBIX ABJICHUAX

16

YMeHune BbIOMpATh MOIXOANIMN W3YyYEHHBIH METOH JJIA pPelIeHUs
3a/1a4, IPUBOJUTH MMPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE M KU3HH, PACTIO3HABATH MPOSIBICHUE 3aKOHOB MaTeMaTHKH
B HCKYCCTBE, OMNHCHIBaTh OTJCJIbHBIC BBIIAIONIUECS PE3YyJIbTaThI,
MOJTyYEHHBIE B XOJIE Pa3BUTHS MATEeMAaTHKU KaK HAayKW, TIPUBOJIUTH
MpUMEpbl  MaTEeMaTHYECKUX OTKPBITMM W HUX aBTOPOB B

OTEUYECTBEHHOMN U BCGMHpHOﬁ HCTOPUHU




INEPEYEHD 3JIEMEHTOB COAEPKAHUS, IIPOBEPSAEMBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUSA

1 Uucna v BBIYMCICHUS

1.1 Harypasnbnblie u nenbie uncina. [IpusHaku JeTMMOCTH HETbIX YHCeI

12 OOBIKHOBEHHBIE ¥ JIECATUYHBIE  JAPOOHM,  TPOLEHTHl, OECKOHEUHBIE
' MEePUOAUYECKHE JpooH

13 Panmonanehbie uymcna. ApupMETHYECKHE ONEpalud C PAMOHATBHBIMU
' YyHUClIaMU

14 JleiicTButenpHble unciaa. ApudMeTHnyecKkue Oomnepanud ¢ JICHCTBUTEILHBIMU
. YyHUClIaMU

s [TpuOnmkEHHBIC BBIYHUCIICHUS, MPaBUa OKPYTICHUS, MPHUKUAKA WU OICHKA
' pe3yabpTaTa BBIYUCICHUN

2 Anrebpanyeckue BEIPaKECHUS

2.1 BykBeHHbIE BbIpakeHUs (BBIPAKCHUS C TIEPEMEHHBIMHU )

55 Crenenb ¢ uenbiM mnokaszarteneMm. CTeNeHb C palMOHAIbHBIM IOKa3aTeJIeM.
. CBoiicTBa cTENEHN

23 MHorousieHbl

24 Anrebpanueckas JpoOb

55 ApubMeTudyeckiii  KOpeHb  HaTypaidbHOM  crtemeHW.  JleWctBus ¢
. apu(MeTHYEeCKUMHU KOPHSAMHU HATypaJIbHOU CTETIEH!

3 YpaBHEHHUsI U HEPABEHCTBA

31 Lensle u npoOHO-panioHaNbHbIE ypaBHEeHUsA. CHCTEMBI U COBOKYIHOCTHU
' YpaBHEHHUU

- Lenple 1 apoOHO-panvoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

33 Perttenuie TeKCTOBBIX 3a7a4

4 UucnoBble OCIE0BATENBHOCTH

4.1 IlocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUs IOCIEN0BATEILHOCTEH

4n Apudmernueckas U reomeTrpuueckas mnporpeccur. Dopmysa  CIOKHBIX
. MIPOLICHTOB




DOyHKIHUH

OyHKIUA, CrmocoObl 3amaHust (YyHKIIHH.

I'padux  Pyskmuu. OO6macTh

OIIpeJIesIEHUs] U MHOXKeCTBO 3HaueHuil pyHnkuuu. Hynu Gynkuun. IIpomexyTku

5.1. 3HAKOIOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbI U
MUHHUMYMBI QyHKIHMU. HanGomplee W HauMeHblee 3HaYeHHE (YHKIHUU Ha
IIPOMEXKYTKE

6 Koopaunatsl Ha npsiMOi U TJIOCKOCTH

6.1 Koopannarnas npsmas

6.2 JlexapTOBbI KOOPAMHATHI Ha MJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue GUrypsl 1 UX CBOHCTBA

7.2 TpeyronbHuk

7.3 MHOroyrojibHUKH

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenne reomeTprudecKux BeJINYNH

7.6 Bexkropsl Ha TuIOCKOCTH

8 BeposiTHOCTB 1 cTaTHCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BeposrtHocTh

8.3 KombOuHaropuka

8.4 MHoxecTBa

8.5 I'padmr




PABOYAS ITPOI'PAMMA

yueOHOro kypca «I'eomerpus»

T oOy4Jaromuxcs 7-9 Kiaccos



IMNOACHUTEJIBHASA 3AIIMCKA

I'eomeTpuss Kak OJMH W3 OCHOBHBIX pAa3JI€JOB IIKOJbHOH MaTEeMaTUKH,
UMEIOIINN CBOEH IeIbI0 00ECTIeUnTh M3y4YeHHE CBOMCTB W pa3MepoB QUTYp, HX
OTHOLIEHW ¥ B3aHMMHOE PACIOJIOKEHHUE, ONUPAETCd Ha  JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JIMHUIO. LleHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oOurero o0pa3oBaHMsl 3aKJIIOYAETCA B TOM, YTO OOYYAIOIIMIICS YYUTCS MPOBOJUTH
JTIOKA3aTeJIbHbIE PACCYKJICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS], JOKA3bIBATh
VUCTUHHBIE YTBEP)KICHHUS W CTPOUTh KOHTPIPUMEPHI K JOKHBIM, MPOBOJUTH
paccyX IeHus «OT TPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
(bopMyIMpOBATH OOPATHBIE YTBEPKICHUS.

BTropoii mnenpr0 M3y4eHHs] TEOMETPHUM SBISETCS HCIIONB30BAHUE €€ Kak
WHCTPYMEHTA NpPHU PEUICHUH KaK MaTEMaTHYECKUX, TaK U MPaKTHUYECKUX 3a7ady,
BCTPEYAIONIMXCS B peanbHOM ku3HU. OOydyaromuics JTOJKEH HAyYUThCS
OTIPEJIENIUTh TEOMETPUUYECKYIO (PUTYpy, OMHUCATHh CIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HAaWTH IJIOIIAb 3€MEIbHOI0 y4acTKa, PACCUUTATh HEOOXOIUMYIO IJTUHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa Ajs aBTOMOOWIIAL.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIMUTEIbHASA JIMHUSA B MU3yYEHUH I€OMETPHUH.
[Ipu pemeHuu 3amad MPaKTUYECKOTO XapakTepa OO0y4YarolIMICs YYUTCS CTPOUTH
MaTE€MaTUYECKUEe MOJENIU  pealbHBbIX JKU3HEHHBIX CHUTyalUW, MPOBOAMUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBATHOCTb IMOJIYYEHHOTO PE3yJIbTaTA.

KpaiiHe BaxHO NOMYEPKUBATH CBA3M TE€OMETPUM C JPYTUMHU YUEOHBIMU
npeaMeTaMi, MOTUBUPOBATh MCIOIb30BaTh OMPEIEICHHUS TEOMETPHUECKUX (PUTYD
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYECHHBIX yMEHUN B (U3UKE U
TEXHUKE. OTH CBA3M HauOoliee SpKO BUIHBI B TeMax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropay.

VYuebnbiit kypc «l'eomMeTpus» BKIIOYACT CIACAYIONIMEC OCHOBHBIC pa3iciibl
conepxkanusi: «['eomerpuueckne Qurypsl M uUX CBoOicTBa», «lM3mepeHue
FEOMETPUYECKUX BEIUYUH», «Jl€KapTOBBI KOOpPAMHATBHI Ha IJIOCKOCTH,
«BekTopb», «JIBUXKeHUs IIOCKOCTHY, «[IpeodpazoBanus mogo0us».

Ha n3yuenue yueOHoro kypca «I'eometpusi» otBoautcs 204 vaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJleno), B 8 Kitacce — 68 yacoB (2 yaca B HeZel0), B 9 kinacce
— 68 yacoB (2 yaca B HEJIETIO).



COJEPXAHUE OBYYEHMUAA
7 KIIACC

Hauanensle nonstusa reomerpun. Touka, npsimasi, OTpE30K, JTyd. Yrou. Buasl
yrioB. BeprtukaneHbele U CcMexHbIe yriabl. buccekrpuca yrna. Jlomanas,
MHOTI'OYTOJIbHUK. 1apannensHOCTh U EpIEeHAUKYIISIPHOCTD MPAMBIX.

CummMmetpuunblie purypbl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMeTpuu. [Tpumepsr
CUMMETPHH B OKPYKAIOIEM MUPE.

OCHOBHBIE MOCTPOEHMSI C MOMOLIBIO LMPKYJIS W JUHEHKH. TpeyroiabHUK.
BricoTa, MequaHna, OuccekTpuca, uX CBOMCTBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHHWM  TpeyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TpHU3HAKK PABHOOEAPEHHOro TpeyroibHUKa. [lpuszHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ NpU3HAKU MMApALIEIbHBIX NPsAMbIX. CyMMa yIJI0B TPEyroJIbHUKA.
BueniHue yriael TpeyroibHHUKA.

[IpsamoyrosibHbId  TpeyroapHUK. (CBOWCTBO MEAHMAaHbl MPSAMOYTOJBHOTO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [Ipru3Haku paBeHCTBa NPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYToNbHBINA TPEYTOJIBHUK C yTiIoM B 30°.

HepaBencTtsa B reoMerpuu: HEpPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa O OOJbIIeM yrie u OoJibllield CTOPOHE TPEyrojbHUKA.
[leprieHIUKYISIp U HAKJIOHHAS.

['eomerpruueckoe Mecto TOYeK. buccexkrpuca yria W CEpeaUHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUYECKHE MECTA TOUEK.

OKpy>KHOCTb W Kpyr, XOopJa M JHaMeTp, HUX CBoMcTBa. B3anmHoe
PacCIIONIOKEHUE OKPYKHOCTU U IpsAMOU. KacarenbHas U CeKyllas K OKpY»KHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BrnucanHas © oONHMCaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KVIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOKMCTBA. YacTHbIE
cllydau TapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBajpaT), WX MPU3HAKA U
cBoictBa. Tpamerus, paBHOOOKas Tpamelnus, €€ CBOHCTBa U IPU3HAKH.
[IpsiMoyroJibHAs Tpaneuus.

Meron ynBoenuss meauanbl. LlentpanbsHas cummetrpus. Teopema dDaneca u
TEOpPEMA O MPOMOPLUUOHAIBHBIX OTPE3KAX.

CpenHne nTMHUAN TPEYTOJIBHUKA U Tpanenuu. LIeHTp macc TpeyroiapHuKa.



[Tonobue TtpeyrogbHUKOB, Kod(pduuueHt mogoous. I[lpusznaku mnomoOus
TpeyroJibHUKOB. [IpuMeHeHne noqo0ust npu peleHny NPakKTUYECKUX 3a/1ay.

CaoiicTBa Mmomaneid reoMerpudeckux ¢uryp. DopMmynsl Uis IUIOIIAIN
TpEeyroJibHUKa, Napajenorpamma, pom6a u Tpaneuuu. OTHOIICHHE IUIOUIaaeH
no100HBIX GUryp.

Brruncienne miomane TpeyroJbHUKOB U MHOTOYTOJIBHHUKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu pemeHun
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yIJia IMPSMOYTIOJBHOIO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. Tpuronomerpuyeckue (GyHKIUN
yrioB B 30, 45 u 60°.

BnucaHnHble M HEHTPaAIbHBIE YIJIbL, YTOJ MEXY KaCaTEIbHOM U XOPAOU. Y TIIbI
MEXIy XOpAaMH M CEKyIIMMH. BIHCaHHBIE M ONMCAHHBIE YETBIPEXYTOJIBHUKH.
B3auMHoe pacnonoxeHue ABYyX OKpyxkHocTed. Kacanue okpykHocted. OOmume
KACaTENbHBIE K JBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreHc yrioB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbl TPUBEACHUSI.

Pewenune tpeyronbHuKoB. Teopema KOCUHYCOB U TeopeMa CUHYCOB. Pelienue
IPAKTUYECKUX 3aa4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanme nmogodus. [1ogo6me cOOTBETCTBEHHBIX AJICMEHTOB.

Teopema O NPOU3BENECHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTE KacaTeIIbHOM.

Bektop, mimHa  (MOAyidb)  BEKTOpa,  COHANpPABICHHbIE  BEKTOPBI,
IIPOTHBOIIOJIOKHO HAMPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAallMM HAJ BEKTOpaMH. PasnokeHne BeKTOopa 10 JIBYM
HEKOJUIMHEAapHbIM BeKkTopaM. KoopauHaTel BekTopa. CKalsipHOE MpPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJISl HAXOXKIACHUS AJIUH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTHU. Y PaBHEHMS NIPSIMOM M OKPY>KHOCTH B
KOOpJIMHATAaX, NEPECEUCHUE OKPYKHOCTEM M MpSAMBIX. METOJ KOOPAMHAT M €ro
IIPUMEHEHHE.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpY)KHOCTHU. |'pagycHas u paaraHHas
Mepa yria, BBIYMCICHHUE JUIMH Iyr OKpyXHocreu. Ilmomans xpyra, cekropa,
CErMEHTA.

JIBM>KeHHs TUIOCKOCTH M BHYTPEHHUE CHUMMETpUH Guryp (3JeMeHTapHbIe
npeactasienus ). [lapannensHbrit nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Ppe3yJabTaThl OCBOCHHUS TPOTPpaMMbl yd4eOHOTO Kypca
«I"eoMeTpus XapaKTepu3yrOTCs:

1) maTproTnyecKkoe BOCIIMTAHUE:

NPOSIBIEHUEM MWHTEpeca K TMPOUNUIOMY M HACTOSAIIEMY POCCHUUCKON
MaTeMaTUKH, [IEHHOCTHBIM  OTHONIEHHEM K JIOCTIDKCHHUSIM  POCCHUUCKHUX
MAaTEMAaTHUKOB M POCCHMCKOM MAaTeMaTUYE€CKOW IIKOJIBbI, K HCHOJIb30BAHUIO ITUX
JOCTIDKEHUM B IPYTUX HayKaxX U MPUKIAIHBIX chepax;

2) rpaxkIaHCcKoOe H JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN TpakJIaHUHA U PeaTH3allid €ro
npaB, TMPEJCTaBJICHUEM O MaTeMaTUYeCKUX OCHOBaxX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUM, MPOIEAYpP T'PaKIaHCKOTro 00IIecTBa (Hampumep,
BBEIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHUIO ITHUYECKUX MPOOIIEM, CBSI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTMKEHHM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHIUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyaoBOE BOCIIUTAHUE:

YCTAHOBKOI Ha AaKTUBHOE YyYacTHE€ B PEUICHWHU MPAKTUYECKUX 3a/ad
MaTeMaTU4YEeCKOW HaMpaBI€HHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOIO
oOpa3oBaHUs Ha MPOTSHDKEHHHM BCEH >KU3HU IS YCHENTHOW MpogecCHOHAIbHOU
JEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHJIUBUIYAIBHOW TPACKTOPUHU 00pa30BaHMS U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIIMOHAIBHOMY W  3CTETHUYECKOMY BOCHPHSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, pPEUICHUM, PACCYXKICHUH, YMEHHUIO BHJIETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOT0 O3HAHUS:

OpHEHTalMel B JEATEIBHOCTH HA COBPEMEHHYI0 CHCTEMY HAy4HBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKA, MPUPOBI U
oOllecTBa, MOHMMAHUEM MaTeMaTUYeCKOM Hayku Kak cdepbl YeI0BEYECKOU
JEATEeIIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTH JJIsl Pa3BUTHUS LIMBUIIU3AIINH,
OBJIQJICHUEM SI3BIKOM MaT€MaTUKH U MATEMaTUYECKOW KyJIbTypOHl KaK CpPeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM IPOCTEHIIMMU HABBIKAMH HCCIEAOBATEIbCKOM
NEeATENbHOCTH;



6) ¢usuueckoe BocnuTanue, (GpopmMHupoBaHHMEe KYJbTYPbl 310POBbSl H
IMOLMOHAJIBHOIO 0JIArONOJIYy YU

TOTOBHOCTBIO TMPUMEHSTh MAaTeMaTHYECKUE 3HAaHHUS B HMHTEpPECax CBOEro
3I0POBBSI, BEACHUSA  370pOBOro oOpaza JKM3HM (370pOBO€  IMTAHHE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHM M OTABIXA, pEryjsipHas (Qu3HIecKas
aKTUBHOCTBH), C(OOPMUPOBAHHOCTHIO HABbIKA PEPIIEKCUU, TPU3HAHUEM CBOETO MPaBa
Ha OIIMOKY M TaKOTro e MpaBa JIPyroro 4ejioBeKa;

7) 3K0JI0TUYeCKOE BOCIIUTAHME:

OpHUEHTaIMel Ha TPUMEHEHUE MATEMATUUYECKUX 3HAHUH /I pelieHus 3a1a4 B
00J1aCTH COXPAHHOCTH OKPYIKAOIIEH CpeIbl, IUTAaHUPOBAHUS ITOCTYIIKOB M OLICHKU
HX BO3MOXXHBIX TOCJICICTBUH JIJIsI OKPYIKAOIIECH cpesibl, 0CO3HAHUEM TJI00aTBLHOTO
XapakTepa AKOJOTUUECKUX TPOOJIeM U MyTel UX PEIICHUSs;

8) ajanranusa K M3MEHAWIIMMCH YCJOBHAM COLMAJBLHON U NPHUPOIHOU
cpeabl:

FOTOBHOCTBIO K JACHCTBUAM B YCJIOBUSIX HEOIPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIeSITEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS y NPYTUX JIOJCH, mproOpeTaTb B COBMECTHOM JESITEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM 4YHCJE
bopMyIMpOBaTh WU, TIOHITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JEPUIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, MIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CUTYyallUl0, BOCIPUHUMATh
CTPECCOBYIO CHTYAaIlMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE PEIICHUs] W JEUCTBUSA, (HOPMYJIHPOBATH M OLICHHBATH PUCKH H
NOCJIEICTBUSA, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATDBI
IHo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA

ba3zoBble 1ornyeckue aeicTBu:

e BBIABIIATh U XapaKTEPHU30BATh CYIIECTBEHHbIC MPU3HAKH MaTEMaTHYECKHX
00BEKTOB, TIOHSTHH, OTHOIICHUN MEXIy WOHITHAMH, (HOpPMYyIUPOBATH
ompeneseHUsT  TOHSATHH, YCTaHABIMBATH  CYIIECTBCHHBIH  TMPHU3HAK
KJaccu(uKanuy, OCHOBAaHUS JUIsi OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
IPOBOIMMOTO aHAIIN3a;

e BOCHOpHHHMMATh, (QopMyIHpoBaTH ¥  NPeoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, €IWHUYHBIC, YaCTHBIE M oOIIue,
YCIIOBHBIC;



BBISIBJISITH ~ MaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBOopeurss B (akTax, AAHHBIX, HAONIOAEHUSX U YTBEPKICHUSX,
npeajaraTb KpUTEPUHU JUIsl BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTHUBOPEUUIA;
JieNaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
VWHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUU;

pa3bupatrh 10Ka3aTeabCTBA MAaTEMAaTUUYECKUX YTBEP)KJIECHUHN (IIpsIMbIE U OT
IPOTHUBHOI0), MPOBOJUTH CAMOCTOSATENIbHO HECJIOXHBIE T0Ka3aTelIbCTBa
MaTeMaTUYeCKuX (PAKTOB, BBICTPAWBATH APTyMEHTAIUIO, MPUBOAMTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Ccroco0 pemeHus y4dyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BapHAHTOB pEIICHUs, BBHIOUpAaTh HauOoJiee TMOAXOAAIUN C Y4YETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaeaoBaTe/IbCKUE TeHCTBUA:

UCTIONB30BaTh BOIMPOCH KaK HCCIIENOBATENbCKUM WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOLIUE TPOTUBOpEUHE, MpolIeMy,
CaMOCTOSITEJIbHO ~ YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMHUPOBAThH
TUIOTE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIMIO, MHEHUE;

NPOBOJAUTHE TO CaMOCTOATEIHHO COCTaBICHHOMY IUIaHY HECJIOXKHBIN
IKCMIEPUMEHT, HEOOIBIIIOE UCCIETOBAHUE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOi;
CaMOCTOATENHLHO (POPMYIHPOBATH 000OIIEHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAONIOACHUS, HCCICAOBAHUS, OIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIECcCca, a TaKkKe BBIIBUTATh
IPEINOI0KEHUS O €T0 PAa3BUTUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undgopmanueii:

BBISIBIISAITh  HEIOCTATOYHOCTh M W30BITOYHOCTH WH(GOPMAINH, JTaHHBIX,
HEOOXOMMBIX /IS PEIICHHUS 3a/1a49H,

BBIOWpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
uHGOPMAIUIO Pa3IUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BbIOMpaTh (GopMy TpelncTaBieHus UWHOOPMAIMU U WUIIOCTPUPOBATH
peliaemMble 3aJlayd  CXeMaMHu, JAuarpaMmaMu, HMHOW Tpaduko U HX
KOMOHWHAITUSMU;

OIICHUBATh HAA&KHOCTh HMHPOPMAIMHM IO KPUTEPHUSIM, MPEIITOKECHHBIM
y4HUTENIeM UIH CHOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCaIbHbIE Y4eOHbIC 1CHCTBHUS:

BOCIIPUHUMATDL U Q)OpMyHHpOBaTB CYKICHHA B COOTBETCTBUU C YCIOBUAMU
H neisiMu O6H_[CHI/I$I, SICHO, TOYHO, I'PAMOTHO BBbIpAa’KaTb CBOIO TOUYKY 3pCHUA



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHCHHS IO XOJy pEIICHUs
3aJ1a4u, KOMMEHTHPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

B XO7Ic 00CYKJICHHUs 33JaBaTh BOIPOCHI 1O CYIIECTBY 00CYKIaeMOU TEMBI,
poOJIeMBI, peITacMoOi 3a7a4d, BHICKA3bIBAaTh WJICH, HAIICJICHHBIC HA TTOUCK
pENICHWS], COTIOCTABIIATH CBOM CYKICHHS C CYKACHUSIMU IPYTUX YIACTHUKOB
auanora, OOHapy»KWBaTh PazIMYUEe M CXOJACTBO IO3WIIMA, B KOPPEKTHOMN
dbopme GopmMyUpoBaTH Pa3HOTIACHUS, CBOU BO3PAKCHHUS;

NPEJICTABIISITh PE3YJIbTATHI PEIICHUS 3a]]a4H, YKCIIEPUMEHTA, HCCIIEI0BaHNS,
MIPOEKTa, CAMOCTOSTEIHLHO BBIOMPaTh ()OPMAT BBICTYIUICHHS C YUETOM 33129
MIPE3EHTAIlMN U OCOOEHHOCTEH ayIuTOpHH;

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHJHONW ¥ WHIUBUTyTbHON
paboThI IPU PEIICHUH YYECOHBIX MATEMATHYECKUX 3a71aY;

NPUHUMATH 11€1b COBMECTHOM NEATEIHHOCTH, IUIAHUPOBATH OPTaHHU3AIUI0
COBMECTHOW pPabOThI, pacmpeAcnsaTh BHIbI pPabOT, JOTOBApUBATHCA,
00CcyXm1aTh TPOIIECC W pe3yJbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIFOIEH;

y4acTBOBaTh B TPYNMHoBBIX ¢opMmax paboTel (0OCyXaeHus, OOMEH
MHEHHUSIMH, MO3T'OBBIC IITYPMBI U JIPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOTHI
U KOOPJAMHHPOBATH CBOM JCUCTBUS C JPYTUMH 4YJCHAMU KOMAaH/IBI,
OIICHMBATh KA4eCTBO CBOETO BKJIAJa B OOMIMI TPOAYKT MO KPUTEPHSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIe J1eiicTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJISITh IUJIAH, aJTOPUTM PELICHUS 3aJaud (WA €ro
4acTh), BBIOMpATh CIIOCOO PEIICHUS ¢ YUYETOM HMMEIOIIHUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBATb U KOPPEKTHUPOBATH
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIb, AMOIMOHAJILHbI MHTEJLJIEKT:

BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
peneHns MaTeEMaTHIECKOM 3a1auu;

IIPEABUIET TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a1a4H,
BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA IEATENBHOCTH MOCTABIECHHOM LEIU U
YCIIOBUSIM, OOBSICHATHh NPUYUHBI JOCTHXKCHHSI WJIM HEIOCTH)KEHHUS LENH,
HaXOJMTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATDBI

K koHiy oOydeHuss B 7 kJjacce OOYyYalOUIMICA TMOMYyYHUT CIEAYIOIIUE
IIPEIMETHBIE PE3YJIBTATHI:

Pacnio3naBaTh M3yueHHbIE TE€OMETpUYECKHE (UTYPBI, OINPEACNATh UX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTh TeOMETpPUYECKUEe (UTYPBI, BBIOJIHATD
YEPTEkKH MO YCIOBUIO 3a/1aul. MI3mMepsATh IMHENWHBIE U YTIIOBbIC BEIMYMHBL. PemaTh
3a71a4M Ha BBIYKMCIIEHUE IJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jenate TpyOyr0 OIIEHKY JMHEHWHBIX M YIJIOBBIX BEIWYUH MPEAMETOB B
peanbHOM KU3HMU, Pa3MEPOB MPUPOJIHBIX OOBEKTOB. PasznmuyaTh pasmepbl 3THUX
OOBEKTOB IO MOPSAIKY BETUUHHBI.

CTpouTh YepTEXH K FTEOMETPUYECKHUM 33/1a4aM.

[lonp30BaThCAd TNpU3HAKAMM PABEHCTBA TPEYrOJIBHUKOB, HCIIOJIb30BaTh
MIPU3HAKHN M CBOMCTBA PaBHOOEAPEHHBIX TPEYTOIHLHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOOUTH JTOTMYECKUE PACCYXKIACHUSA C HCIOJIB30BAHHEM TI'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd NpU3HAKAMU PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWMCTBOM MEIMAHBI, MPOBEAEHHON K TUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F€OMETPUYECKUX 3a]1a4.

Onpenensars napamuieaIbHOCTh MPSIMBIX C TIOMOIIBIO YIJIOB, KOTOPbIE 00pa3zyer
¢ HUMU cekymasa. OnpenensaTs napajuie]bHOCTh MPSMBIX C ITOMOUIIBIO PABEHCTBA
PACCTOSHAM OT TOYEK OAHOM MPSIMOM A0 TOYEK IAPYTOM MPSMOHU.

Pewate 3agaun Ha kieTyaTon Oymare.

[IpoBOAUTH BBIUUCIIEHUS M HAXOIUTh YUCIIOBBIE U OyKBEHHBIC 3HAYCHUS YTJIOB
B F€OMETPUYECKUX 3aJayax C MCIOJIb30BAHHUEM CYMMBI YTJIOB TPEYTOJbHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpPU MEPECECYEHUH JABYX
NapajuleNIbHBIX MPSAMBIX CEKyIlel. Pemars npakTruyeckue 3a1adyd Ha HaXO0XKICHUE
YIJIOB.

Brnanerp NOHSATHEM TIE€OMETPUYECKOTO MECTAa TOYEK. YMETh OINPEeisiTh
OMCCEKTPUCY YIJIa U CEPEIMHHBIN MEPIEHANKYIISIP K OTPE3KY KaK F€OMETPUUYECKUE
MECTa TOYEK.

@opMyIMpOBaTh ONPENEIEHUS OKPYKHOCTH M Kpyra, XOpIbl M IUAaMETpa
OKPYHOCTH, ITOJIb30BaThCS UX CBOMCTBAMU. Y METh MPUMEHSTH 3TH CBOMCTBA MPH
pelIeHuu 3a1ay.

Brnanerp MoOHATHEM ONHMCAHHON OKOJIO TPEYTOJbHHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ ueHtp. [lonb3oBaTbes (akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYTOJbHHUKA IIEPECEKAIOTCS] B OJHOM TOYKE, M O TOM, YTO CEPEIMHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

Bnagere nonsAtHEM KacaTeabHOW K OKPYKHOCTH, MOJIb30BaTHCSI TEOPEMOU O
NEPNEHIUKYJIIPHOCTH KacaTeIbHOU U paguyca, IpOBEAEHHOTO K TOYKE KaCaHHs.



[Tonb30BaThCA MPOCTEHIIMMU T€OMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh
UX TIPAKTHYECKUN CMBICIL.

[IpoBOOUTH OCHOBHBIE TEOMETPUUECKHE MTOCTPOCHUS C TIOMOILBIO UPKYJIISA U
JIMHENKHU.

K xoniy oOydeHuss B 8 kiiacce o0OyyaromUiiCs TMOMYYHUT CIEAYIOIIUE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTe OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
MOJIb30BATHCS X CBOMCTBAMU IMPU PELIEHUU FEOMETPUUYECKHX 3a]ay.

[TpumeHsATh CBOMCTBAa TOYKHM MEPECEUYEHHUs] MEIMAH TPEeYyroJibHUKa (LIEHTpa
Macc) B pELLICHUH 3a/1ay.

BitaneTs noHsATHEM CpelHEN JINHUM TPEYTOJIbHUKA U TPANIEUH, IPUMEHATH UX
CBOWCTBA IIPU PEUICHUHU reoMeTpruYecKux 3anad. [lonp3oBarscsa Teopemoint Daneca
U TEOPEMOM O MPONOPLUHOHAIBHBIX OTpPE3KaxX, MPUMEHATh HUX A PELICHUs
PAKTUYECKUX 3a]1a4.

[IpuMeHATh NpU3HAKKU NOJ00HS TPEYTOJbHUKOB B PELIEHUU F€OMETPUYECKHUX
3a1a4.

[Tonb3oBatbes Teopemoit [ludaropa st pemieHuss TEOMETPUUECKHX U
npakTuyeckux 3agad. CTpOUTh MaTEMAaTUYECKYIO MOJIEIb B MPAKTHUECKUX 3a/1ayax,
CaMOCTOSATEIBLHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Biagetp mNOHATHMSAMU CHHYyCA, KOCMHYyCa M TaHIE€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO TPeyrojbHUKa. 110J1630BaThCA 3TUMH NOHATHUSAMU Il PELUEHUS
MPAaKTUYECKUX 3a/1a4.

Brruucnars (pa3niuuHbIMUA CIIOCOOaMU) TUIONIAAL TPEYToJIbHUKA W TUIOIIAIN
MHOTOYTOJIBHBIX ~ (QUryp (MONB3ySACh, TJ€ HEOOXOIUMO, KaJIbKYJISTOPOM).
[TpuMeHATh MOJIyYeHHBbIE YMEHUS B IPAKTUYECKHX 3a/1a4ax.

Biiagete NOHATHSAMH BIMCAHHOTO M LIEHTPAJIbHOIO YIVIA, HCIIOIB30BaTh
TEOPEMbI O BIIMCAHHBIX yriaX, yriax MeXAy XOpAaMH (CEKyUIMMU) U YTiie MEXKIY
KacaTeJIbHOM U XOPJIOU MPU PEIICHUHA FT€OMETPUYECKUX 3a/1a4.

Bragete moHATHEM OMMCAHHOTO YETBIPEXYTOJIbHHKA, NMPUMEHSATH CBOMCTBA
ONKMCAHHOIO YETHIPEXYTOJIBHUKA IIPU PELIEHUU 3a/a4.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTH MaT€MaTHUYECKHE
MOZENH U1 3a1a4 PeIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpUMEHEHUEM MOAOOUS U TPUTOHOMETPUHU (TOJB3YSCh, TJ€ HEOOXOAUMO,
KaJIbKYJISITOPOM).

K koHiy oOydeHuss B 9 kJacce OOyYarOIIMICA MOMYYHUT CIHEAYIOIIUE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUECKHE (DPYHKIIMU OCTPBIX VYIJIOB, HAXOAWTh C HX
MOMOILBIO PA3JIMYHBIE AJIEMEHTBhl MPSIMOYTOJBHOTO TPEYTOJIbHUKA («pEelIeHUEe



PSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (€ MOMOIIbIO KaJbKYJISTOPA) JUTMHbBI
Y YTJIbI JUIsl HETAOJUYHBIX 3HAYEHUH.

ITonb30BaTbes GopMysaMu IPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JIJII HAaXOXJACHHS COOTHOIIEHUH MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOXKJACHHS Pa3IMYHBIX
JJIIEMEHTOB TPEYTOJbHUKA («PELICHHE TPEYTrOJbHUKOB»), NPUMEHITh HUX IpHU
pELICHUU T€OMETPUYECKUX 3a1ay.

Bnagers nouarusMu npeoOpa3zoBaHus 101001sI, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX (uryp. Ilonb3oBaTecs cBOMCTBAMHM MOA00US MPOU3BOJBHBIX (DUTYD,
YMETh BBIYUCIATH JUIMHBI U HAXOAWThb YIJIbI Y MOAOOHBIX Quryp. IlpumeHsTs
CBOMCTBa NOJA0O0MSA B MPAKTUYECKUX 3aJadyax. YMETb MPUBOAUTH MPUMEPHI
N0JIOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonb3oBaThca TEOpEMaMU O MPOU3BEACHUHN OTPE3KOB XOP/I, O MPOU3BEICHUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30oBaThCs BEKTOpaMH, NMOHHMATh UX TEOMETPUYECKUU U (PU3UUECKHIA
CMBICJ, TNPUMEHSATh HMX B PEUIEHUMM TE€OMETPUYECKMX U (U3MUECKHUX 3aj]ad.
[TpuMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YTJIOB.

[Tonb30BaThCA METOJIOM KOOPAMHAT HA IJIOCKOCTH, TPUMEHSTH €0 B PEILICHUN
F€OMETPUYECKUX U MPAKTUUYECKUX 3aad.

BiiageTts NOHATHAMU NPAaBUWIBHOTO MHOI'OYTOJBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI IyT'M OKPY’KHOCTH M PAJMaHHOW MEPHI yIJla, YMETh BBIYMCIATH IUIOLIAb
Kpyra u ero yacteil. [[puMeHsITh moJydeHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

Haxonute ocu (MM LIEHTPHI) CUMMETPUU (PUTYP, NPUMEHATH IBUKEHUS
IUIOCKOCTH B MPOCTEHIINX CIIydasix.

[IpuMeHATh MONyYEHHBbIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaT€MaTHUYECKHE
MOJIEJIN JUIS 3a/1a4 peaibHOM )KU3HU U IIPOBOJAUTH COOTBETCTBYIOIIUE BHIYMCIICHHUS
C NPUMEHEHUEM MOAOOMS M TPUTOHOMETPUUECKHX (QYHKUUI (MONb3YsCh, INE
HEO0OXO0IUMO, KATbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmnyecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne /i P Kontpoabnbie | IlpakTnyeckue (wucpp )
NPOrpamMMBblI Bcero o0pa3oBare/bHbIC
padoThI padoThI
pecypchbl
[Ipocrelinne reomeTpudecKue GUrypsl u
1 I/If cBorictBa. M3me Tgl)me I‘GOMC(”lf) I/IzECKI/IX 14 bubmmorexa [HOK
' P P https://m.edsoo.ru/7f415¢2e
BEJTUYHH
bubmuoreka IIOK
2 Tpeyrompimict 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapamienpHble IpsIMbIE, CyMMa yTJI0B 14 1 bubnmoreka [JOK
TpeyroJibHUKa https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTbH U KpyT. [ eomeTprueckue 14 1 bubnuoreka [IOK
IIOCTPOECHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [IOK
I1 4 1
> OBTOPEHHE, 0000mICHHE SHAHMIf https://m.edsoo.ru/7f415¢2e
OBILEE KOJIMYECTBO YACOB I1O 68 4 0

[NPOIT'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

Kosan4yecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB 1 TeM nupposbIie
Ne i/ P Konrtpoabnsie | IIpakrnueckue (mupp )
NMPOrpaMmbl Bcero o0pa3oBaTe/IbHbIC
padoThI padoThI
pecypchbl
but6mmoreka [IOK
1 Bt & 12 1
CTRIPEXYTOIBHHKH https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
2 MIPOMOPIIMOHAIILHBIX OTPE3KaX, MOI00HbBIE 15 1 bubmroreia OK
poriopH p - TOA https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKH
[Inomane. Haxoxaenue miomanein
3 TPEYTOJIHLHUKOB K MHOTOYTOJIBHBIX (pHT 14 1 bubmmorexa [OK
pey Y M https://m.edsoo.ru/7f417¢18
[Tnomanu nogoOHbIX Guryp
4 Teopema [Tudaropa n Hauana 10 1 bubnuoreka LIOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417¢18
VYriab1 B OKpy>XKHOCTH. Brincanusie u
5 ONMCAaHHBIE YETHIPEXYTOJIbHUKU. 13 1 bubnuoreka [IOK
Kacarenbnble k okpykHocTH. Kacanue https://m.edsoo.ru/7f417¢18
OKPY’KHOCTEH
bu6nuoreka [IOK
6 I1 606 7 4 1
OBTOPEHHE, ODODINEHHE SHAHH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KIIACC

Kosn4yecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB 1 TeM uu¢poBbie
Ne i/t P Kontpoabnbie | IIpakTtudeckue (ubp )
NPOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
1 Tpuronomertpusi. TeopeMbl KOCUHYCOB 1 16 1 bubnnorexa [IOK
CUHYCOB. Pelienne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
) [Ipeo6pa3oBanue nogodus. Metpuueckue 10 | bu6mmoreka LIOK
COOTHOILIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubnunoreka [IOK
B 12 1
3 CKTOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TUNIOCKOCTH 9 1 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41al2c
[IpaBuIBHBIE MHOTOYTOJIBHUKH. J{1IMHA
5 OKPY>KHOCTH U TUIOIIA/Ib KpyTa 8 bubnmorexa LOK
by HI IE pyra. https://m.edsoo.ru/7f41al2¢
Brruucnenue miomaneit
but6mmoreka [IOK
6 JBHokeHHS IUIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IICHNE, CUCTEMATH3AIUS 7 ) but6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2¢
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBI

7 KJIIACC

Kon
NPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusl

6

I'eomeTpust

6.1

PacrioznaBath n3y4eHHbIE FeOMETpUUECKUE (PUTYPBI, ONPEeNesaTh UX
B3aMMHOE€ paCIOJIOKEHUE, M300paXkaTb IeoMEeTpUYEecKHe (QUryphl,
BBIIIOJIHATh YEPTEXKHU IO YCIOBUIO 3ahadd. V3mMepsaTe NMHENHBbIE U
YIJIOBBIC BEIMYMHBI. PemaTe 3a1a4n Ha BBIYUCICHUE JUIMH OTPE3KOB

" BCJIMYHMH YTJIOB

6.2

Jlenatb rpyOyr0 OLIEHKY JJMHEHHBIX U YIJIOBBIX BEJIMYUH IIPEAMETOB B
pearbHON KHM3HHM, pa3MEpoOB HNPUPOAHBIX OOBEKTOB. Pazmuuath

pa3Mephbl ITUX OOBEKTOB 110 MOPSIIKY BETUUUHBI

6.3

CTpOI/ITB YCPTCIKU K TCOMECTPUUCCKHUM 3aJavdaM

6.4

ITonb3oBarbCs IIPU3HAKAMHU paBeHCTBA TPEYrOJIbHUKOB,
HCII0JIb30BATh NpU3HAKM M CBOICTBAa  paBHOOEAPEHHBIX

TPCYI'OJIbHUKOB IIpU PCHICHHUH 3aaa4

6.5

HpOBOI[I/ITB JJOTHYCCKHUC PACCYKACHUA C HCIIOJIB30BAHUECM

reOMETPUUECKUX TEOPEM

6.6

Ionp30BaTbCA IIPU3HAKAMHU paBeHCTBa IIPSIMOYT OJIbHBIX
TPEYroJIbHUKOB, CBOMCTBOM Me€JHaHbl, IPOBEAEHHON K THIIOTEHY3€

OpAMOYTOJBbHOT'O TPCYI'OJIbHHKA, B PCIICHUU I'COMCTPHUUICCKUX 3adald

6.7

OnpenensTs NapajuieIbHOCTb MPSMBIX C IOMOLIBIO YIJIOB, KOTOPBIE
o0pa3yeT ¢ HUMH ceKymasd. OnpeensaTs NapaieIbHOCTh MPSIMBIX C
IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU NMPAMOU O TOYEK

JpyToi IpsMOit

6.8

Pemate 3aaun Ha KieTdaToi Oymare

6.9

[IpoBOIUTH BBIYMCICHHUS W HAXOIUTh UHUCIOBbIE U OyKBEHHBIE
3HAQYEHMsI YIVIOB B TEOMETPUYECKUX 33a7adax C HCHOJIb30BAaHUEM
CYMMBI yIJIOB TPEYTOJIBHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB,
0o0pa30BaHHBIX MpPU IEPECEUEHUU IBYX MAPAIICIbHBIX MPSMBIX

ceKymeﬁ. Pemiate MMPaKTUYCCKUC 3aJa4i Ha HAXO0XKXKACHUC YITIOB




6.10

Brnanerb mMOHATHMEM TE€OMETPUYECKOrO MeECTa TOYeK. YMEThb
OTpeeNsATh OUCCEKTPUCY yIia U CepeIUHHBIA MEepHeHAUKYISp K

OTPE3KY KaK FeOMETPUUYECKHUE MECTA TOUEK

6.11

@opMyIUpOBaTh OIpPENEICHHUS] OKPYXHOCTH M Kpyra, Xopabl H
JUaMeTpa OKpPYKHOCTH, ITOJIb30BaThCA HX CBOMCTBAMU. YMETh

IIPUMEHSATH 9TU CBOMCTBA IIPU PELICHUU 33124

6.12

Bnanetp noHsATHEM ONKMCAaHHOW OKOJO TPEYIrOJIbHUKA OKPYKHOCTH,
yMeTh HaxoauTh €€ meHtp. [lomp3oBarthcsi (akTamMu O TOM, UYTO
OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOUKE, U
0 TOM, YTO CEpEIMHHBIC MEPIICHANKYIISPHI K CTOPOHAM TPEYTrOJIbHUKA

MEPECEKAIOTCS B OJHON TOYKE

6.13

Bilaners moHATHEM KacaTebHOM K OKPYXKHOCTH, II0JIb30BaThCS
TEOPEMOM O NEPHEHAUKYJISIPHOCTH  KAacaTeJIbHOM W pajauyca,

HpOBCIIéHHOFO K TOYKEC KaCaHHUA

6.14

[Tonb30BaTbes MPOCTEHIIMMU T€OMETPUYECKUMHU HEpaBEHCTBAMH,

IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITb OCHOBHBIC T'C€COMCTPHUYCCKUC IIOCTPOCHHUA C IMOMOIIBIO

LUPKYJIS U JINHEHKA

8 KVIACC

Kon
NMpoBePAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
00pa3oBaTeJIbHOM NPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

Pacno3HaBath OCHOBHEIC BH/JIbI I-IG:TIJIpéX}’l“O.HI:HI/IKOB, HUX 3JICMCHTHI,

MOJIL30BAaTLCS UX CBOMCTBAMU IMIpH pCUHICHUU I'COMCTPHUUICCKUX 3aaa4

6.2

[IpuMeHsSTh CBOMCTBA TOYKHM IEepeceYeHHs MeIuaH TPeyrobHUKa

(1eHTpa Macc) B pelIeHUH 3a1a4

6.3

Biamers mnoHsATHEM CpegHEH JIMHUM TPEYrOJbHUKA WM TpaIlCLUH,
IPUMEHATh HMX CBOWCTBA IIPH PEUICHUMM TI'E€OMETPUYECKHMX 3a1ad.
ITons3oBatbes Teopemoit daneca U TEOPEMON O IMPONOPLUUOHATIBHBIX

OTpE3Kax, IPUMCHATD UX IJIA pCHICHUA MMPAKTUUCCKHUX 3aaa4




6.4

[IpuMeHAT, TNpHU3HAKM TOAOOMS TPEYrojJbHUKOB B  PpEIICHUU

TCOMCTPUUCCKUX 3aaavd

6.5

[Tonb3oBatbes Teopemoit [Tudaropa 171 penieHns reoMeTpu4eckux 1
IpakTH4ecKuX 3anad. CTpOUTb MaTeMaTHYECKYH) MOJEIb B
MPAKTUYCCKUX 3aJavdax, CaMOCTOATCIIBHO ACIATh qepTénc 1 HaXOAUThb

COOTBCTCTBYIOIIUEC NJIMHBI

6.6

Bianers moHATUSAMU CHHYCA, KOCMHYCAa U TaHI'€HCA OCTPOro yIya
MIPSAMOYTOJIBHOTO TpeyroiabHuKa. [10ap30BaThCs 3TUMM MOHATUSMU

JJI1 pCIICHUS IIPAKTUYICCKHX 3a/1a4

6.7

Boruncnsate (pa3nuyHbIMU cOcO0aMu) IUIOIIAAL TPEYTrOJbHUKA U
IUIOIIA MHOTOYTOJIBHBIX (uryp (mons3ysich, Ie HEOOXOIMMO,
KaJbKyJISATOpOM). [IpUMeHATh Mosly4eHHbIEe YMEHUS B IPAKTHUECKUX

3aJadyax

6.8

Brnagerb MOHATUSMH  BIMCAHHOTO M LIEHTPAJIBHOTO  YIJIA,
WCIIOJIb30BaTh TEOPEMBI O BIUCAHHBIX YIJIaX, YIJIax MEXIY XOopJaaMu
(cexylmumu) U yrie Mexay KacaTelbHOM W XOpJOH MpH pelieHUH

TrCOMCTPHUICCKUX 3a1a4

6.9

B.HaIIeTL IIOHATHUEM OIIMCAHHOI'O quLIpéxyr OJIbHUKA, IMPUMCHIATH

CBOMCTBA OIIMCAHHOI'O IIeTBIpéXYI"O.]'IhHI/IKa, IIpH pCLICHUHU 3a1a4

6.10

HpI/IMeHHTB IMOJYYCHHBIC 3HAHHA HaA IIPAKTHUKEC — CTPOUTH
MaT€MaTU4YCCKUEC MOJCIIN JJId 3aJda4 peanLHoﬁ JKU3HU U NIPOBOAUTH
COOTBCTCTBYIOIIIUC BBIYUCIICHUA C IIPHUMCHCHUCM HOI[O6I/I$I u

TPUTOHOMETPUH (T10NIB3YSICh, I'7I€ HEOOXOAUMO, KAJIbKYJIITOPOM)

9 KIIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
00pa3oBaTeJIbHOM NPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIIJIOB, HAXOIUTH C X
IIOMOILBIO PA3JIMYHBIE 3JIEMEHTHI IIPSIMOYIOJBHOIO TPEYrOJBHHUKA

(«pemieHre  TPSAMOYTOJNBHBIX — TPEYroJIbHUKOBY). Haxomute (c




IIOMOIIBIO KaﬂbenHTopa) JJIMHbI W YTJIbl  UIA HETAOJIMYHBIX

3HAYECHUHN

6.2

[Tonp30oBaTbCs bopmynamu MIPUBEICHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM TOKIECTBOM JUIsl HAXOXKACHHSI COOTHOIICHUM

MCXKIAY TPUTOHOMETPHUYCCKUMHA BCIIMUYNHAMHA

6.3

Hcnons30BaTh TEOpEMBI CHHYCOB W KOCHHYCOB JUISl HaXOXKICHUS
Pa3IUYHBIX JIEMEHTOB TPEYTOJIbHUKA («PELICHNE TPEYTOIbHUKOBY),

INPUMCHATH UX IIPU PCIICHUHN I'COMETPHUICCKUX 3aaa4

6.4

Brnagetp moHsTHSMU TpeoOpa3oBaHus MOAOOMS, COOTBETCTBEHHBIX
3IeMEeHTOB MOA00HBIX (uryp. [Tomb3oBaThbesi CBOMCTBAME OI00US
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATH JUTMHBI H HAXOUTH YIJIBI Y
no1o0HBIX Guryp. [IpuMeHsITh CBOMCTBA MOAOOHS B MPAKTUYCCKUX
3aja4ax. YMeTb MPHUBOJIUTh TNpUMEpbl TOA00HBIX GUTYp B

OKPY’KAaIOIIeM MUPE

6.5

[Tonp30BaThcss TEOpeMaMu O TIPOU3BEIACHUH OTPE3KOB XOPI, O

MPOU3BCACHUN OTPE3KOB CCKYIIUX, O KBaApaTe KacaTeIbHOM

6.6

Ilonp30BaThcs BEKTOpaMM, IOHMMAaThb HX TE€OMETPUUYECKUI U
¢bu3n4eckuil CMbICI, MPUMEHATh UX B PELICHUM F€OMETPUYECKUX U
¢usnueckux 3aaa4. [IpUMEHATh CKaIIpHOE IPOU3BEACHUE BEKTOPOB

AJI HaXOXACHHUA JJIMH U YTJIOB

6.7

ITonp30BaThHCSI METOAOM KOOpAHWHAT Ha INIOCKOCTU, IPUMCHATH €TI0 B

PEIICHUU T'COMETPUUCCKHUX U IMPAKTUICCKUX 3a1a4

6.8

Brnagers NOHATHAMU INPaBUIBHOIO MHOIOYI'OJIBHHMKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYTU OKPYKHOCTH M PaJUaHHOM MeEpbl yIia,
YMEThb BBIUMCIATH IUIOMAAb Kpyra M ero vacred. IIpumensaTts

IMOJIYUYCHHBIC YMCHUA B ITPAKTUYCCKUX 3aJavdax

6.9

Haxomute ocum wWiM LEHTPHl CUMMETpUH (QUTYp, TPUMEHATH

JABMIKCHUS IIJIOCKOCTHU B HpOCTCﬁIHPIX cirydasax

6.10

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA Ha MPAKTHUKEC — CTPOUTH
MaTEMAaTUYCCKUEC MOACTIHN I 3a1a4 peanLHoﬁ JKU3HHU U IPOBOJAUTH

COOTBCTCTBYIOIIMEC  BBIYHUCJICHHUA C IIPUMCHCHUCM HO,Z[O6I/ISI u




TPUTOHOMETPUYECKUX (PYHKUUN (TOIB3YACH,

KaJIbKYJIITOPOM)

rie HeoOXoauMo,




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COACPKAHUS
6 I'eomerpus
HauanbsHblie nonsatus reometpun. Toudka, mpsMasi, OTpE30K, JTyd. Yrou. Buasl
6.1 yriIoB. BepTukaibHble U CMEXHBbIE Yribl. buccekrpuca yrina. Jlomanas,
MHOTOYyrojibHUK. [lapamnensHocTh U NepreHUKYIIPHOCTD MPSIMBIX
62 Cummerpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHHU.
' IIpuMepbl CHUMMETPHUH B OKPY>KAIOIEM MHUPE
63 OCHOBHBIE MOCTPOEHUS C MOMOULIBIO IUPKYJIS U JUHEHKU. TpeyroiabHHUK.
' BricoTa, Mmennana, GuccekTpuca, iX CBOMCTBA
64 PaBHOOenpeHHBII ¥ pPaBHOCTOPOHHUM  TpeyroyibHuUKU. HepaBeHCTBO
' TPEYTOJIbHUKA
65 CpoiicTBa W TMpHU3HAKK paBHOOEIPEHHOro TpeyrojapHUKa. [IpusHaku
' paBEHCTBA TPEYTOJILHUKOB
66 CpolicTBa M NpU3HAKU MapauienbHbIX  HOpsMbIX. Cymma  yrjos
' TpeyrojbHUKa. BHEIIHNE YIIIbl TPEYTroJIbHUKA
[IpssmoyronbHbI  TpeyroiabHUK. CBOHCTBO MEAMAHBI MPSIMOYTOJIBHOTO
67 TPEYroJbHUKA, MPOBEAEHHOW K runorteHys3e. Ilpu3Haku paBeHCTBa
. MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsSMOYTOIbHBIN TPEYTOJIBHUK C YTJIOM B
30°
HepaBeHcTBa B reoMeTpum: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOW, TeopemMa O OonblieM yrie ©u  OoJbIIel CTOpOHE
TpeyroibHUKa. [lepnenauKysip 1 HaKIOHHas
69 I'eomeTpruueckoe wmecto Touek. buccekrpuca yrma © - CepeIUHHBIN
' NEPIEHIUKYIISIP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOUEK
OKpyXHOCTb M Kpyr, XOpJa M JHAMETp, HX CBoMcTBa. B3anmHoe
6.10 pacroyioeHue OKpyX)HOCTH U mpsimoil. KacartenbHass u cekymas K
OKpY’KHOCTHU
6.11 Oxpy>KHOCTb, BIIMCaHHAs B yroi. BrucaHHas U onmucaHHasl OKPYKHOCTH
' TPEyroJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 31eMEHT COIePKAHUS
6 I'eometpust
6.1 YeteipéxyronbHuku. [TapammenorpamMm, ero npu3Haku U CBOKWCTBA
6.2 [TpstMmoyTONbHUK, pOMO, KBaApaT, UX MPU3HAKU U CBOHCTBA
63 Tpanenusi, paBHOOOKas  Tpameuus, €€ CBOHCTBA M  IPU3HAKH.
' [IpssMoyronbHas Tpanenus
64 Meron ynBoenus: meauansl. LlentpansHas cummerpust. Teopema dDaneca u
' TeopemMa O MPONOPLHUOHATIBHBIX OTPE3Kax
6.5 CpenHue JIMHUYU TPEYroibHUKA U Tpaneuu. LIeHTp Macc TpeyroiabHuKa
66 [TogoGue TtpeyroapHukoB, Kodhduiument momobus. IlpusHakm momoOwst
' TpeyrojabHUKOB. [IpumMeHenne noqo0us npu peuieH|uH TPaKTHUECKHUX 3a1a4
67 @opmynbl AN IUIOUIAAM TPEyrojbHHUKA, MapajienorpaMma, pomba Hu
' Tpaneuuu
63 CpoiicTBa 1wiomiaael reomerpuueckux ¢uryp. OTHoIIEHUE TUTOMAaAeH
' oJ1I00HBIX (uUryp
69 Brruucnenue miomaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHun
' MPaKTUYECKUX 3a/1a4
CuHyc, KOCHHYC, TAHT€HC OCTPOTO YIJIa MPSIMOYTOJIbHOTO TPEYrOJbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXAECTBO. | pUrOHOMETPUYECKHE
¢yukuuu yrinos B 30°, 45° u 60°
6.12 BnucanHble ¥ LEHTpanbHBIE YIUIBI, YTOJ MEX]Y KacaTeIbHON M XOPIOM.
' Vbl MeXIy XOpJaMu U CEKYIIUMU
6.13 Brniucannble 1 ONTMCaHHBIE YETHIPEXYTOJIBHUKHU
6.14 B3auMHoe pacrnonoxeHue IByX OKpyxkHocTei. Kacanue OKpyKHOCTEH.
' OO61ue KacaTelbHbIE K IBYM OKPYXHOCTSIM




9 KIIACC

Kon IIpoBepsieMblii 31eMEHT COlepPKAHUS
6 I'eometpust
61 Cunyc, kocunyc, TanreHc yriioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1ECTBO. POPMYJIBI IPUBEICHUS
Pemenue tpeyronpHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenue
6.2 MPAaKTHYECKUX 3a7ad C HUCIOJIb30BAHUEM TEOPEMBbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue mogodusi. [logoOue coOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema o0 Npon3BEIEHUH OTPEZKOB XOP, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
' CEeKYIIHX, TeOpeMa O KBaJipaTe KacaTebHOM
Bexktop, nmnuHa  (MOAYJdb) — BEKTOpA,  COHAIIPAaBIIEHHbIE  BEKTOPHI,
65 MPOTUBOIIOJIOKHO HAINpPaBIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEepaly Hajl BeKTopamu. PaznoxeHne BeKTopa 1o JsyM
HEKOJUIMHEAPHBIM BEKTOPaM
66 Koopaunats! Bekropa. CkajisipHOE IPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JUIs
' HAXOX/ICHUs JJIMH U YIJIOB
JlexapToBBI KOOPAMHATHI HA TIJIOCKOCTH. Y paBHEHHS TIPSIMOM U OKPY>KHOCTH B
6.7 KOOpAMHATAaX, IEPECEUEHNE OKPYKHOCTEHN U MPSAMBIX. MeTOa KOOPANHAT U €TO
IpUMEHEHHE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
69 Jnuna oxpyxHocTu. ['pagycHas u paguaHHas Mepa yIiia, BBIUUCICHHUE JUTUH
' YT OKPYKHOCTEU
6.10 ITmomazne kpyra, ceKkTopa, CErMeHTa
611 JIBvKeHHSI TUIOCKOCTH M BHYTPEHHUE CUMMETpuU (uryp (drieMeHTapHbIe
. npeacrasnenus). [lapamtensusiii mepenoc. [ToBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOM
ITPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NpoBepPsSieMOro
TpeDOBaHUS

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJibTaTaM
O0CBOEHMS OCHOBHOI1 00pa30BaTe/IbHON IPOrpaMMbl OCHOBHOI0
o0mero oopazoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh IOHATUSMH: MHOKECTBO, IIOJMHOKECTBO,
OlepalM¥ HaJ MHOXXECTBAMH;, YMEHHUE OIEpUPOBATH IOHATUAMMU:
rpad, cBA3HBIN rpad, IepeBo, MUK, TPUMEHITh UX NPU PEHICHUU
3aJja4; yMEHHE UCHOJIb30BaTh TIpaduuecKkoe IMpeACTaBICHUE
MHOXECTB JUIsl OIMCAHUS PEAJbHBIX IPOLIECCOB M SBICHUM, IIPH

pelleHn  3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB

VMmenune OIICPUPOBATL NOHATUAMMU: OIMPCACICHUC, aAKCUOMA, TCOpPEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb HUCTHUHHBIC W JIOKHBIC
BbBICKA3bIBAHHWA, IMPHUBOAUTL IIPUMEPBI WU KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHUA U OTPHULIAHUA BBICKA3bIBAHUM

YMeHue onepupoBaTh MOHATUAMH: HATyPAIBHOE YHCIIO, IIPOCTOE U
COCTaBHOE 4YHCJIO, JAEIUMOCTb HATypalbHBIX 4YHCEN, IPU3HAKU
IEIUMOCTH, IIeJI0€ YHCIO0, MOJY/b YUCIA, OOBIKHOBEHHAs ApPOOb U
JecaTU4Has 1po0b, CTAaHAAPTHBIN BUJ YKCIIa, PALMOHAIBHOE YUCIIO,
UppalMoHaIbHOE YHUCIO, apUPMETUYECKHH KBAJPATHBIM KOpEHD;
YMEHHME BBINOJHATH JCHCTBHS C YUCJIAMH, CpPaBHUBAaTb W
yHOpSAIOYMBATh 4YHUCJA, IPEACTABIATH 4YHMCIA Ha KOOPAMHATHOU
IIPSIMOW, OKPYIVIATH YMCIIA; YMEHHE JelaTh NPUKHIKY M OLEHKY

pe3yJibTaTa BEIYMCICHUI

YMeHue onepupoBaTh MOHITUSAMM: CTENIEHb C LEIBIM [TOKA3aTelIeM,
apudmeTnyecKuil KBapaTHbIN KOPEeHb, MHOTOUJICH, ajredpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajbHOW CTEIEHU
0oJbllle €IUHUIIBI; YMEHHE BBIMOJIHATH pacuéTel Mo (GopMysam,
npeoOpa3oBaHus LEIBIX, IPOOHO-PANMOHAIBHBIX BBIPAKEHUN W
BBIPAKEHUH C KOPHSIMU, PA3I0KEHHE MHOTOYWIEHAa HA MHOXKUTEIH, B
TOM YHUCJIE C HUCIOJIb30BaHUEM (OPMYJ Pa3HOCTH KBAJIpaToB U

KBaJpaTa CyMMBbI 1 Pa3HOCTH

YmMmenue ONCpUPOBATh MOHATHUAMU: YHUCJIIOBOC paBCHCTBO, YPABHCHUC

C OoJHOM HepCMeHHOﬁ, YUCJIIOBOC HEPABCHCTBO, HCPABCHCTBO C




IIEPEMEHHON; YMEHUE pELIaTh JUHEHHBIEC U KBaJAPAaTHBIE YPAaBHEHHUS,
IpOOHO-pAaLlMOHAIbHBIE YPABHEHUS C OJHON NEPEMEHHOH, CUCTEMBbI
JBYX JIMHEVHBIX YPABHEHUH, TUHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUH 3a1a4 U3 APYTHUX IIPEIMETOB
W TPAKTUYECKHUX 337a4; YMEHHE HCIOJIb30BaTh KOOPJAWHATHYIO
OPSIMYI0 U KOOPJMHATHYIO IUIOCKOCTh Ul M300pa)KeHUsl peIeHUN

ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAME: QYHKIUS, TpaduK QYHKIUH, HYJIN
GYHKIIUM,  MPOMEXKYTKH  3HAKOMOCTOSHCTBA,  MPOMEXKYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIee W HAWMEHBINEE 3HAYCHUS
GbyHKIUY; yYMCHHE OTIepUpPOBATH TOHSTUSIMH: npsiMast
MPOTIOPIIMOHATILHOCTb, JINHEHHAS (YHKIINS, KBaIpaTUIHAS PYHKIIUS,
oOpaTHasi TMPOMOPIHOHAIBHOCTE, Mapaboia, rumnepbosa; yMeHHe
ctpouth rpaduku  QYHKIWNA, HWCIONB30BaTh Trpadukd s
OTIpeJIeJIEHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEH, AJISI PELICHHS
3aa4 U3 JAPYruX y4eOHBIX MPEAMETOB M PEeabHOM JKU3HU; YMEHHE

BBIpaKaTh OpPMYyJIaMU 3aBUCUMOCTH MEX]ly BETMUNHAMU

YMenue ONepUpOBaThH MOHSATUSIMU: MOCJIeI0BATEIbHOCTD,
apudmernyeckas U TeOMETpUYECKas MPOrPeccCUuu; yMEHHe
MCIOJIb30BaTh CBOMCTBA MOCIEA0BAaTEIbHOCTEH, POPMYIIBI CYMMBI H
o0uiero ujieHa Mpu peleHUH 3a7ad, B TOM YUCIE 3a/1a4 U3 JPyTrux

y4eOHBIX MPEMETOB U peaTbHOM KU3HU

YMeHue pemath 3ajaui pa3HbIX TUIOB (B TOM YHMCII€ HA MPOLEHTHI,
O WU 4YacTd, JBHXKEHHUe, paboTy, IIeHy TOBapOB U CTOMMOCTb
MOKYIIOK U YCIIYT, HAJIOTH, 33]]a4d U3 00J1aCTH YIIpaBIeHHs TMYHBIMU
U CceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBIIATH BBIPAKECHMUS,
YPAaBHEHUs, HEPABEHCTBA W CHUCTEMBI [0 YCJIOBHIO 3ajauy,
UCCIIEI0BATh IIOJIYYEHHOE PEIIEHUE U OLIEHUBATh IPaBI0N0100HOCTb

MOJTy4YE€HHBIX PE3yJIbTaTOB

YMeHnue onepupoBaTh NOHATUSAMU: (QUTYpa, TOUKA, OTPE3OK, IpsimMasi,
Iyd, JIOMaHas, yroi, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBII u PaBHOCTOPOHHUI TPEyTrOJIbHUKH,
NPSIMOYTOJIBHBIN TPEYroJIbHUK, MEIHaHa, OMCCEeKTpHUCa U BbHICOTA

TPEeyrojbHHKa, YEThIPEXYTOJbHUK, MapajuienorpamM,  pomo,




NpSIMOYTOJIbHMK,  KBaJgpaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacareibHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (QUTypaMu;
YMEHME pellaTh 3a/Jayd, B TOM UYUCIIE U3 NIOBCEIHEBHOM JKU3HM, Ha
HAax0KJICHHE F€OMETPUYECKUX BEJIMYMH C IPUMEHEHHEM U3yYEHHBIX

CBOWCTB (uryp 1 PaKToB

10

YMeHue omnepupoBaTh MOHATHAMHU: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTOJILHUKOB; MapaIIFHOCTh U MEPIEHANKYISIPHOCTh TPSMBIX,
yroil MEXIy HOpSAMbIMH, NEPHEHIUKYJSAP, HAKIOHHAs, MPOEKIUs,
nonobue  ¢uryp, TOAO0OHBIE  TPEYTrOJbHUKH,  CUMMETpPUS
OTHOCHUTEIIFHO TOYKM M NPSIMOH; YMEHHE PACIO3HABATh PaBEHCTBO,
CUMMETpUI0O U mojobue  ¢uryp,  MapaielbHOCTh U

NEPIEHIUKYIISIPHOCTD IIPSIMBIX B OKPYKAIOIEM MUPE

11

YMeHue omnepupoBaTh MOHATUAMM: JUIMHA, PACCTOSHUE, YIoJl
(BenmuMHA yTiia, CHHYC M KOCHHYC yIJIa TPEYTroJbHHUKA), TUIOIIAIb;
yYMEHHE OIICHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHHE MPUMEHATH (OPMYJbl TEPUMETpa M  IJIOMIAIN
MHOTOYTOJILHUKOB, JJIMHBI OKPY>KHOCTH M ILIOIIAAN Kpyra, o0Obema
MPSIMOYTOJIBHOTO TapajuieieNuIie[a; YMEHUE MPUMEHSTh MPU3HAKU
PaBEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy I[ludaropa, TpuroHoMeTprUUeCKHE COOTHOIICHHS IS

BBIUNCIICHUS JJIMH, PACCTOSHUH, TUIOIAACH

12

YMmenue wu300paxarh IJIOCKME (UIYppl M HUX KOMOHMHAUWW,
MIPOCTPAHCTBEHHbIE (UTYpBI OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY WU

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHHue OmnepupoBaTb IMOHATUAMU: IPSIMOYIOJIbHAs CUCTEMA
KOOPJMHAT, KOOPJIMHATBI TOYKH, BEKTOp, CyMMa BEKTODOB,
[IPOU3BEIECHUE BEKTOpAa Ha YKCIO, CKaJIsIpHOE IIPOU3BEIECHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPbl M KOOPAMHATHI IS
NIPEACTABICHUS JaHHBIX U PELIEHUA 3a/1a4, B TOM YHCIIE U3 IPYrux

Y4eOHBIX MPEIMETOB U peaTbHOM KU3HU

14

YMeHune omnepupoBaTh TOHATHUSMHU: CTOJIOMKOBBIE M KpPYTrOBBIC
auarpamMmbl, TaONWIBI, CpeaHee apupMeTHUecKoe, MeInaHa,
HauOoJblllee U HAaUMEHbILIEEe 3HAYCHUs, pa3Max YHCIOBOro Habopa;

YMCHHC  HU3BJICKATb, HHTCPIPECTUPOBATL U HpeO6pa3OBHBaTB




uHpOpMalMIO, TPEACTABICHHYI0O B Ta0iMIAX W Ha JAMarpammax,
OTPa)KAIOILYI0 CBOMCTBA U XapaKTEPUCTUKH PEAJIBHBIX IIPOLECCOB U
SBJICHUH; YMEHME paclo3HaBaTb W3MEHUYMBHIE BEJIWYMHBI B

OKpYKaroIieM MUpe

15

YMeHne omnepupoBaTh MOHATHSAMU: CIyYaWHBIM ONBIT (CIITydaiHBIHI
AKCIIEPUMEHT), 3JEMEHTapHOE COOBbITHE (dIIEMEHTapHBI HCXON)
CIIy4aifHOTO OIbITa, CIy4ailHoe COObITHE, BEPOSTHOCTb COOBITHUS;
YMEHHE HAXOJUTh BEPOSITHOCTH CIIyYalHBIX COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU; YMEHHUE pEelaTh
3a/la4yll METOJIOM OPTaHMW30BAaHHOTO TMepedopa U ¢ MCIOIb30BAHHEM
MpaBUjia YMHOXXEHUS, YMEHUE OILICHUBATh BEPOATHOCTH PEATbHBIX
COOBITHUI W SBICHUH, MOHUMATh POJIb MPAKTUYECKH JTIOCTOBEPHBIX H
MaJIOBEPOSTHBIX COOBITMIA B OKPY)KAIOIIEM MHPE W B IKU3HH,
3HAKOMCTBO C TOHSATHEM HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEN U €TI0 POJIBIO B MACCOBBIX ABJICHUAX

16

YMeHne BbIOMpATh MOIXOANINN W3YYEHHBIM METOM MJIs peIrieHUus
3a/1aud, IPUBOJUTH NMPUMEPHl MATEMATHUECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE W KU3HH, PACTIOZHABATH MPOSBIICHHE 3aKOHOB MAaTEMaTHKH
B HCKYCCTBE, OMNHCHIBaTh OTACJIbHBbIC BBIJAIOIINECS PE3YJIbTaThl,
MOJTyYEHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTHKW KaK HAyKW, MPUBOJIUTH
MpUMEpbl  MaTEeMaTHYECKUX OTKPBITUM W HUX aBTOPOB B

OTEYECTBEHHOM U BCGMHpHOﬁ HCTOPUHA




INEPEYEHD 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COEPKAHMS

1 Hucna v BEIYUCIICHHS

1.1 Harypanbnsle u nenble yncna. [Ipu3sHaku Je1MMOCTH HEIbIX YHCEN

s OOBIKHOBEHHBIE ¥ JIECATUYHBIE  JAPOOHM,  TPOLEHTHl, OECKOHEUHBIE
. MePUOIUUECKHE JPOOH

13 PanmonaneHpie uucna. ApudMeTHUecKue oOmnepanud ¢  PaluoOHATbHBIMU
' YHUCIaMH

14 JeiictButenpHble uncia. ApudmeTnyeckue Omepanuud ¢ JeHCTBUTEILHBIMU
' YyHUClIaMU

s [TpubnmkEHHbIE BBIYUCICHUS, MpPaBUa OKPYTIEHUS, MPHUKUAKA U OICHKA
' pe3ynbTaTa BBIYUCICHUN

2 Anrebpanueckue BEIPaKECHUS

2.1 BbykBeHHble BbIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU)

- Crenenp ¢ nenbiM nokaszareneMm. CTeneHb C palMOHaJIbHBIM TOKa3aTeNeM.
. CBoiicTBa cTeneHu

23 MHorousieHsl

24 Anrebpanueckas JpoOb

5 s Apudpmernyeckuii  KOpeHb ~ HaTypaipHOM  crenenu.  [leWictBus ¢
' apuMeTUYEeCKUMU KOPHSAMHU HATYPaTbHOU CTETICHU

3 VYpaBHEeHMsI 1 HEpABEHCTBA

31 Henbie u apoOHO-panioHaNbHBIE ypaBHEHUsA. CHUCTEMBI U COBOKYITHOCTH
' YpaBHEHUI

35 Lenple u apoOHO-panMOHAIBHEIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
. HEPaBEHCTB

33 Perttenuie TeKCTOBBIX 3a7a4

4 UucnoBbie NOCIEI0BATEIBHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOLI 3aJaHUs IIOCIIEN0BATEILHOCTEH




Apudmernueckas U reomeTrpuueckas mporpeccur. Dopmysia  CIOKHBIX

42
IIPOLICHTOB
5 DOyHKIHUH
Oynkuus, cnocoObl 3amaHud  ¢yHkuMu. [paduk  ¢yskmuu. OOnacts
OTIpeIeNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkunu. Hynu Qyukiun. IIpomexyTku
5.1. 3HAKOIMOCTOSAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (QYHKIMH. MakcuMyMmbl U
MUHUMYMBI (yHKIHH. HamOomnbliee n HauMeHbIllee 3HaAYCHUE (YHKIUHA Ha
IPOMEXKYTKE
6 KoopannaTsl Ha IpsAMOI U IMIIOCKOCTH
6.1 Koopaunarnas npsamas
6.2 JlekapTOBbI KOOPAMHATHI Ha IIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue Gurypsl 1 UX CBONCTBA
7.2 TpeyrosbHUK
7.3 MHOroyrojibHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpuueCcKuX BETUIrH
7.6 BekTops! Ha 1ocKoCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTHKA
8.2 BeposrtHocTth
8.3 KomMOunaTopuka
8.4 MHoxecTBa
8.5 I'pador




PABOYAS ITPOI'PAMMA

yueOHoro kypca «BeposiTHOCTb M CTATHCTUKA)

JUTs 00yJaromuxcs 7-9 Ki1accoB



IMNOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOM 1bpOBOM MHUpPE BEPOSTHOCTh M CTATHCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUYKHU 3PEHUS MTPAKTUUECKUX MPUIIOKECHHH, TaK U
UX poJIM B 00pa3oBaHUHU, HEOOXOJMMOM KaXKIOMY 4eloBeKy. Bozpactaer uucio
npodeccuii, Mpu OBIAJEHUN KOTOPBIMU TpeOyeTcs Xopoias 6a3oBasi MOJAIr0TOBKA B
00J1acTU BEPOSTHOCTU U CTATUCTUKH, TaKas MOATOTOBKA BaXKHA JJIS MPOJAOAKEHUS
oOpa3zoBaHud U JIJIs1 yCIEUTHON TPOeCcCUOHATbHON KapbEephl.

Kaxplii 4enoBek MOCTOSHHO NPUHUMAET PEILICHHS] Ha OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 1711 000CHOBAaHHOTO MPUHATUS PEIICHUS B YCIOBUAX HEIOCTATKa
WK U30bITKa MHOpMAIMK HEOOXOAMMO B TOM YHCIIE XOpOIIO CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTHUYECKOE MBIIICHUE.

NMeHHO 103TOMy OCTpPO BCTaja HEOOXOJUMOCTh C(HOPMHUPOBATH Y
oOy4Jaromuxcs (yHKIIMOHATBHYIO TPAMOTHOCTD, BKITIOUAIOIIYIO B Ce0sl B KaUueCTBE
HEOTHEMJIEMOM  COCTABIISIIONIEH  YMEHHE  BOCIPUHUMATh U KPUTHUYECKH
aHAJIM3UPOBATh MH(OPMAIUIO, IPEJCTABICHHYIO B Pa3IMUHbIX (OpMax, IOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTMX peajbHbIX TMPOIECCOB U 3aBUCHUMOCTEM,
MPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce€ ¢ OCHOBHBIMU MPUHIIUIIAMH cOOpa, aHaln3a U
MPEICTaBIICHUs JTAHHBIX W3 Pa3M4YHBIX cdep >KU3HU OOLIECTBA M TOCYAapCTBA
npuodiaer oOydaromuxcss K OOIIECTBEHHBIM HHTepecaMm. I3yueHue OCHOB
KOMOMHATOPUKU DPA3BUBAET HABBIKM OpPraHMU3alluud repedopa W Mojcyéra vucia
BAPUAHTOB, B TOM YKCJI€ B MPUKIAJHBIX 3aJa4aX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3naét MaremMarnueckuii GyHaaMeHT st GOPMUPOBAHMS KOMIIETEHITUN B
o0yacTu UHPOPMATUKH U IUGPOBBIX TexHONOrui. [Ipyn M3ydeHHH CTaTUCTUKHU U
BEPOSITHOCTH OOOTallaloTCsl MPEJICTaBICHUS OOYyYalolUMXCsi O COBPEMEHHOU
KapTUHE MHUpa U METOJlaX €ro HccienoBaHusi, (pOopMUpPYETCS MOHMUMAaHUE POJIH
CTAaTUCTUKU KaK MCTOYHUKA COIMATIHLHO 3HAYMMOUN MH(DOpMAITUU U 3aKIIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUM € TaHHBIMH IEJIIMH B CTPYKTYPE MPOrpaMMbl y4€OHOTO Kypca
«BeposiITHOCTP M CTAaTUCTUKA» OCHOBHOI'O 0OIIEro oOpa3oBaHUs BbIACICHBI
CIeAYIONINE coaepKaTelbHO-MeToanueckue JuHuu: «lIpencraBieHue NaHHBIX U
onmucaresibHas CTaTUCTHKa», «BeposSTHOCTB», «OJIEeMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadoBy.

Conepxanue nuHuun «lIpencraBieHne JaHHBIX W ONMKUCATEIbHAS CTATUCTUKAY»
CJIY>KUT OCHOBOM /J1s1 (POPMUPOBAHUS HABBIKOB Pa0OTHI ¢ MH(OPMALIMEH: OT YTECHUS
U UHTEpHIpeTanuu UHPOpMaIuu, MPEJACTABICHHON B TaOJIUIaX, Ha JUarpaMmax u
rpadukax, 1o cOopa, MpeACTaBICHUS W aHajdu3a JaHHBIX C HCIOJIb30BaHHUEM
CTATUCTUYECKUX XapaKTePUCTUK CPEIHUX M paccemBaHus. Paboras ¢ TaHHBIMH,
oOyyJaroimuecsi y4arcsi CYMTBIBATh M WHTEPIPETUPOBATH JIaHHBIC, BBIJIBUTATh,



apryMEHTHPOBAaTh W KPUTUKOBATh MPOCTEUINNE THUIOTE3bl, PAa3MBIIUISTh HaJl
(dbakTOpamMu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, M OIEHUBaTh WX BJIUSHHUE Ha
paccMaTpUBAaEMbI€ BEJIMYHUHBI U IPOLECCHI.

HNHTynTHBHOE mpencTaBieHue O CIyYalHOW W3MEHYMBOCTH, MCCIEAOBAHUE
3aKOHOMEPHOCTEW MW TEHACHLMN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM IS
W3YUYCHHS] TEOPUU BEPOSTHOCTEH. bonblIIOE 3HAYEHUE HMMEIOT MPAKTUUYECKHE
3aJlaHus, B YACTHOCTH OIBITHI C KJIITACCHYECKUMH BEPOSTHOCTHBIMU MOJIEISIMHU.

[loHsiTHE BEPOSATHOCTH BBOAUTCS KAaK Mepa MNpaBAONOAOOHS CIy4ailHOIrO
cobpitus. Ilpm wu3yyeHun yueOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTENIIIMMHU METOIAMU BBIUYMCIICHUS BEPOSITHOCTEN B CITy4YailHbIX SKCIIEPUMEHTAX
C PAaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU HCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh W pelaTh Oosee clokHble 3a7aud. B y4eOHbIH Kypc
BXOJST HAYaJIbHbIE MPEACTABICHUSI O CIy4YallHbIX BEJIMYMHAX M UX YHCIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHO>XECTBAMU U OCHOBHBIMHU OIEpalMsIMU HaJl MHOKECTBaMH, paccMaTpHUBAIOTCA
NpUMepbl IPUMEHEHUS Il PELISHUs 3a/lad, a TaK)Ke MCIOJIb30BaHUS B JPYTHX
MaTeMaTHYECKUX Kypcax U yueOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs y4eOHbI Kypc «BeposTHOCTh M CTaTUCTHKa», B
KOTOPbIN BXOJAT pazzaeibl: «lIpeacrtaBnenue TaHHbIX U OMUCATENbHAS CTATUCTUKAY,
«BepoaTHOCThY, «I7eMeHThl KOMOMHATOPUKNY, «BBenenre B Teoputo rpadoBy.

Ha uszydenue yueOHoro kypca «BeposarHocTh u craTuctukay otBogutcs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Henento), B 8 kiacce — 34 yaca (1 gac B Heiemo),
B 9 knacce — 34 daca (1 gac B Hezeno).



COJEPXAHUE OBYYEHMUAA
7 KIIACC

[IpencraBnenre maHHBIX B BUJE TAOJHII, TUarpaMm, rpaukoB. 3amoHEHUE
Ta0JIWIl, YTEHHE U TOCTPOEHHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) W
KpYyTOBbIX). UTeHHEe rpauKoB peasibHbIX MpolrieccoB. M3pneuenne nndopmaiuu u3
JTUarpaMM W TaOJIHII, UCIIOIh30BAHNE U UHTEPIPETAIINS TaHHBIX.

OmnucarenpHasi CTaTUCTHKA: cpedHee apudmeTrnyeckoe, MeAuaHa, pa3Max,
HauOoJbIIIeE M HAWMEHbBINEE 3HA4YCHHS HAOOpa YWCIOBBIX MaHHBIX. [IpuMepsr
CIIy4allHOM U3MEHYUBOCTH.

Cry4yaliHbIl 3KCIIEpUMEHT (OMBIT) M cllydaiiHoe coObiTHe. BeposaTHoCTh H
gacToTa. Pojb MaOBEPOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIC
u B obmiectBe. MoHeTa 1 UrpaibHasi KOCTh B TEOPUU BEPOSATHOCTEH.

I'pad, Bepmmna, pedbpo. Crenennr BeprmHbl. Uucio pédbep u cymmapHas
creneHb BepiuH. [IpencraBnenue o csizHocTu rpada. Llenu u mukiel. I[lytu B
rpadax. O6xon rpada (disiepoB myTth). lIpeacrtaBieHne o0 OpPUEHTUPOBAHHOM
rpade. Pemenne 3a1a4u ¢ nomolpto rpagos.

8 KVIACC

[IpeacraBnenue qaHHBIX B BUAE TaOIUL, JUarpaMm, rpauKoB.

MHOXeCTBO, 3J€MEHT MHOXECTBa, MMOAMHOXecTBo. Omnepanuu Hax
MHOXECTBaMu: 00beIMHEHUE, IEpeceueHue, nonoiHenue. CBoiicTBa onepaiuii Haj
MHOXXECTBAMHU:  IIEPEMECTHUTEIIBHOE,  COYETATENIbHOE,  pacCIpeAesIuTEIbHOE,
BKJItoueHus. Mcmonb3oBaHue rpaduyeckoro MpencTaBICHUsT MHOXECTB JJis
OINMCAHMSI PEaTbHBIX MPOLIECCOB U ABJICHUM, IPU PELLICHUH 3a]1ay.

N3mepenne paccenBaHusl JaHHBIX. JlUcnepcHs M CTaHAAPTHOE OTKJIOHEHHUE
YHUCJIOBBIX HA00POB. /lnarpamMma paccenBaHus.

DOnemMeHTapHble COOBITHS cilydailHOro onbita. CiydaiiHble  COOBITHSL.
BepostHoct  coObiTui. OmNBITEI € PaBHOBO3MOXKHBIMM ~ 3JIEMEHTAPHBIMU
coObITusMU. CiyuaiiHblil BBIOOp. CBSI3b MEXKIY MaIOBEPOSATHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSMU B MIPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBa 1€pEBbEB: €AMHCTBEHHOCTB ITyTH, CYILIECTBOBAHUE BUCSIYEH
BEPILUHBI, CBA3b MEXKJYy YUCIOM BEPUIMH U yucioM pédep. IIpaBuiao yMHOXKEHHUS.
Pemenue 3aau ¢ nomouisbto rpagos.

IIpotuBononoxHele coObiTusA. [uarpamma Oiinepa. OObeauHEHHE WU
nepeceueHne  coObiThil. HecoBmecTHbie  coObiTus. @DopMyna  CIOXKEHUS
BEPOSATHOCTEU. YCIJIOBHAs BepoOATHOCTh. [IpaBuino ymHOeHus. HeszaBucumbie
coObrTus. IlpencraBiieHne sKcnepuMeHTa B BHJE JepeBa. PemieHue 3amad Ha



HaXO0XJIEHUE BEPOATHOCTEW C IMOMOULIbIO JEpEBa CIy4YallHOIO SKCIIEPUMEHTA,
auarpamm Ounepa.

9 KIIACC

[IpeacraBnenrie nmaHHBIX B BUJAE TaOiuuil, JuarpaMmm, rpaduKoB,
WHTEpIIpeTalus TaHHbIX. YTeHHe U MOCTpoeHue Tabull, [uarpaMm, rpaduKoB Mo
pealbHBIM JaHHBIM.

[TepectanoBku u ¢aktopuan. CoueTanuss U YUCIO cOYeTaHUU. TpeyroabHUK
[Tackains. Pemenne 3amay ¢ HCIOIB30BaHIEM KOMOMHATOPUKH.

['eomerpuyeckas BepoATHOCTh. Ciy4ailHbIA BBIOOp TOYKM M3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

UcnsiTanne. Yenex n Heynavya. Cepust UCNIBITAHAN 10 iepBoro ycnexa. Cepust
ucneiTanuil bepHysum. BeposTHOCTH cOOBITHI B cepur UCTIbITaHUN bepHyiu.

CnyyaiiHasg BelMYMHA WU PacHpeiesieHUE BEpOSITHOCTEH. MaTeMaTthueckoe
OXuJaHue U aucrepcus. lIpumepsl  MaTeMaTHYECKOTrO  OXKUIAHUSA — Kak
TEOPETUYECKOTO CPEAHEr0 3HAUYCHUS BEJIMYUHBL. MaTreMaThuuyecKoe OXWJAaHUE U
JIUACHEPCUA CIYYaWHOW BEJIMYUHBI «YHCJIO YCIEXOB B CEPUM MCIBITAHUHI
beprymm».

[Tonarue o 3akoHe OONBIMX YHceNn. M3MepeHue BEpOSATHOCTEH C IMOMOIIBIO
yacToT. PoJib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B PUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS IIPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTDB U CTATUCTUKA» HA YPOBHE
OCHOBHOT'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Ppe3yJabTaThl OCBOCHHUS TPOTPpaMMbl yd4eOHOTO Kypca
«BeposITHOCTh U CTAaTUCTUKAY XapaKTEPUIYIOTCS:

1) maTproTnyecKkoe BOCIIMTAHUE:

NPOSIBIEHUEM MHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, 1IEHHOCTHbIM  OTHOIIEHHWEM K  JIOCTIDKCHUSIM  POCCUUCKHUX
MAaTEMAaTHUKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO ITUX
JOCTIDKEHUM B IPYTUX HayKaxX U MPUKIAIHBIX chepax;

2) rpaxkIaHCcKoOe H JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S3aHHOCTEH rpakIaHUHA U Pea3alluu €ro
npaB, TMPEJCTABJICHUEM O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'PakKIaHCKOTO oOllecTBa (Hampumep,
BEIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHUIO dTHUECKUX MPOOIEM, CBSI3aHHBIX
C MPAaKTUYECKUM MPUMEHEHHEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHIUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyaoBOE BOCIIUTAHUE:

YCTAHOBKOII Ha AaKTUBHOE YYacTH€ B PEUICHWU MPAKTUYECKUX 3a/ad
MaTeMaTUYeCKOW HAMpaBIC€HHOCTH, OCO3HAHUEM BAXXHOCTU MATEMaTUYECKOTO
oOpa3oBaHUsS Ha TMPOTSHKEHUHM BCEH >KU3HU IS YCIEHTHOW MpodeccuoHaNIbHOU
JEATeIbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATIBHON TPACKTOPUU 00Opa30BaHUS U KM3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIIMOHAIBHOMY W  3CTETHUYECKOMY BOCHPHSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, pPEUICHUM, PACCYXKICHUH, YMEHHUIO BHJIETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI 0 O3HAHMS:

OpHEHTalMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HbBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HayKu Kak c@epbl dYelIoBeYeCKOU
JIEATEIIbHOCTH, JTANOB €€ Pa3BUTHS W 3HAUMMOCTH JUISl Pa3BUTHUS IIUBUIM3AIINH,
OBJIQJICHUEM SI3BIKOM MAT€MAaTUKH U MAaTeMaTUYECKOW KYJIbTYypOW KakK CpPeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEHIIMMU HABBIKAMH HCCJIEAOBATEIbCKOM
NEeATENbHOCTH;



6) ¢usnyeckoe BocnuTaHue, (GOPMHPOBAHME KYJbTYPbI 310POBbSl H
IMOLMOHAJIBLHOIO 0JIaronoJy4ms:

TOTOBHOCTBIO MPUMEHATH MATEMaTUYECKUE 3HAHHMS B HHTEpPECAX CBOEIO
3I0pOBBS, BEIEHUS  370pOBOro  oOpa3a KU3HM  (340pOBOE  IHTaHUE,
cOAlaHCUPOBAHHBIM pEXUM 3aHIATHH U OTAbIXa, peryispHas (dusudeckas
aKTUBHOCTBH), C(OOPMUPOBAHHOCTHIO HABbIKA peIICKCUU, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTro e MpaBa JIPyroro 4ejioBeKa;

7) 3K0JI0TUYeCKOE BOCIIUTAHME:

OpHEHTalKel Ha IPUMEHEHUE MAaTEeMaTUUYEeCKUX 3HAaHUH IS pelleHus 3a/1a4 B
00J1aCTH COXPaHHOCTH OKpYXaloIlei cpeibl, IIIAaHUPOBAHMS MMOCTYIIKOB U OLEHKU
UX BO3MOXHBIX MOCJEACTBUH JUIsl OKPY>KAIOIIEH Cpe/ibl, OCOZHAHUEM TJI00ATIBHOTO
XapakTepa SKOJOTUYECKUX MPOOJIEM U MyTeH UX pelIeHUS;

8) ajanranusa K M3MEHAWIIMMCH YCJOBHAM COLMAJBLHON U NPHUPOIHOU
cpeasbl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBUSX HEONPEICIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JIEATeIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTbCS Yy APYIUX JIOJEH, NpUOOpEeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOMMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHHWM, B TOM YHCIE
bopMyIMpOBaTh UACH, OHSITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(ULUUTBHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYK)  CHUTYalHI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOLIUI KOHTpMEpP, KOPPEKTUPOBATH
NpUHUMAaEMble pEIIeHUs] U JEHCTBUA, (OPMYJIUPOBATh W OILIEHUBATh PUCKH U
NOCJIEICTBUSA, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble jjoruveckue aeiicTBus:

e BBIABIATH U XAPAaKTEPU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MATEMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOIICHUNH MEXAY MOHATHIMH, (QOPMYIUPOBATH
onpeieNeHus]  MOHATUM, YCTaHABIMBATh  CYIIECTBEHHBIM  IpPHU3HAK
KJaccu(uKanuy, OCHOBaHUA JUIsl OOOOIIEHUS W CpaBHEHHUS, KPUTEPHUU
IIPOBOJMMOTIO aHAIIN3A;

e BOCIpPUHUMAThb, (OPMYJIUPOBATH M  MPEeOOpPa3OBbIBATH  CYKICHUS:
yTBEpAUTENIbHbIE U OTpPULIATENIbHbIE, €AMHUYHBbIC, YacTHbIE M OOIIME,
YCIIOBHBIE;



BBISIBJISITH ~ MaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBOopeurss B (akTax, AAHHBIX, HAONIOAEHUSX U YTBEPKICHUSX,
npeajaraTb KpUTEPUHU JUIsl BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTHUBOPEUUIA;
JieNaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
VWHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUU;

pa3bupatrh /10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUU (MPSMBIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIbBHO HECJIOXKHbIE J10Ka3aTeNbCTBA
MaTeMaTUYeCcKuX (PAKTOB, BBICTpaWBaThb AapPryMEHTAlUI0, TPUBOJUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Ccroco0 pemeHus y4dyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BapHAHTOB pEIICHUs, BBHIOUpAaTh HauOoJiee TMOAXOAAIUN C Y4YETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaeaoBaTe/IbCKUE TeHCTBUA:

UCTIONB30BaTh BOIMPOCH KaK HCCIIENOBATENbCKUM WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOLIUE TPOTUBOpEUHE, MpolIeMy,
CaMOCTOSITEJIbHO ~ YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMHUPOBAThH
TUIOTE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIMIO, MHEHUE;

NPOBOJAUTHE TO CaMOCTOATEIHHO COCTaBICHHOMY IUIaHY HECJIOXKHBIN
IKCMIEPUMEHT, HEOOIBIIIOE UCCIETOBAHUE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOi;
CaMOCTOATENHHO (POPMYyIUPOBATH O00OOIEHNS U BBIBOJBI MO pe3yJibTaTaM
MPOBEIEHHOTO HAOJIOCHUS, HCCIEI0BAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIECcCca, a TaKkKe BBIIBUTATh
IPEINOI0KEHUS O €T0 PAa3BUTUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undgopmanueii:

BBISIBIISAITh  HEIOCTATOYHOCTh M W30BITOYHOCTH WH(GOPMAINH, JTaHHBIX,
HEOOXOMMBIX /IS PEIICHHUS 3a/1a49H,

BBIOWpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
uHGOPMAIUIO Pa3IUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BbIOWpaTh GopMy TpenacTaBieHus WHGOPMAIMM W HILTIOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMu, JAMarpaMMmMaMu, HWHOW Tpadukol u uX
KOMOHWHAITUSMU;

OIICHUBATh HAA&KHOCTh HMHPOPMAIMHM IO KPUTEPHUSIM, MPEIITOKECHHBIM
y4HUTENIeM UIH CHOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCaIbHbIE Y4eOHbIC 1CHCTBHUS:

BOCIIPUHUMATDL U (I)OpMyJ'II/IpOBaTB CYXXICHHUA B COOTBECTCTBUHU C YCIOBUAMU
H neisiMu O6H_[CHI/I$I, SICHO, TOYHO, I'PAMOTHO BBbIpAa’KaTb CBOIO TOUYKY 3pCHUA



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHCHHS IO XOJy pEIICHUs
3aJ1a4u, KOMMEHTHPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

B X0z 00CYKJIEHUS 3a7]aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
poOJIEMBI, peIIacMoOi 3a7a4M, BHICKA3bIBAaTh WJIEH, HAIlCJICHHBIC HA IOWUCK
pEIICHMSI, COTIOCTABIIATH CBOM CY>KJICHHUS C CYKICHHUSIMU JIPYTUX YIaCTHUKOB
auanora, OOHapy»KWBAaTh Pa3IMYMEe M CXOJICTBO IO3WIIMKA, B KOPPEKTHOMN
dbopme GopmMyUpoBaTH Pa3HOTIACHUS, CBOU BO3PAKCHHUS;

NPEJICTABIISITh PE3YJIbTATHI PEIICHUS 3a]]a4H, YKCIIEPUMEHTA, HCCIIEI0BaHNS,
MIPOEKTa, CAMOCTOSTEIHLHO BBIOMPaTh ()OPMAT BBICTYIUICHHS C YUETOM 33129
MIPE3EHTAIlMN U OCOOEHHOCTEH ayIuTOpHH;

MOHUMATh W UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U WHIUBUIYaIbHOM
paboThI IPU PEIICHUH YYECOHBIX MATEMATHYECKUX 3a71aY;

NPUHUMATH 11€1b COBMECTHOW NEATEThHOCTH, TUIAHUPOBATH OPraHU3AIUI0
COBMECTHOW pPabOThI, pacmpeneisiTh BHABI padOT, IOrOBapUBATHCH,
0o0CyXm1aTh TIPOIIECC W Pe3yJbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIFOIEH;

y4acTBOBaTh B TPYNMNOBBIX (opmMax paboTel (0OCYyXKAcHUSA, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M JPYTHE), BBITIOIHATH CBOIO YacTh PabOTHI
U KOOPJAWHHPOBATH CBOM JECUCTBUS C JPYTUMU 4YJICHAMH KOMAH]IbI,
OIICHMBATh KA4eCTBO CBOETO BKJIAJga B OOMIMA TPOAYKT MO KPUTEPHUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIe J1eiicTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJISITh IUJIAH, aJTOPUTM PELICHUS 3aJaud (WA €ro
4acTh), BBIOMpATh CIIOCOO pPEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypCoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBaTh M KOPPEKTHUPOBATh
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIb, AMOIMOHAJILHbI MHTEJLJIEKT:

BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
peneHns MaTeEMaTHIECKOM 3a1auu;

IIPEABUIETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTb IIPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OIIEHMBAaTh COOTBETCTBHUE PE3yJIbTaTa ACATEIBHOCTU MTOCTABICHHOW LIEJIH U
YCIIOBHSIM, OOBSCHATH NMPUYUHBI JOCTHKEHUS WM HEAOCTHUKEHUS LIEJH,
HaXOJMTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATDBI

K koHiy oOydeHuss B 7 kJjacce OOYyYalOUIMICA TMOMYyYHUT CIEAYIOIIUE
MpPEAMETHBIE PE3YIbTATHI:

Uutars wuH(OpMaIMIO, TPEACTAaBICHHYIO B TablWIax, Ha Juarpammax,
NpEACTaBIATh JaHHbIE B BHJE TaOJMIl, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MAaCCUBaM 3HAUYCHUH.

OnuceiBaTh W UHTEPOPETUPOBATH  pEalbHbIE  YWCIOBBIE  JaHHBIE,
Mpe/ICTaBIICHHbIE B TA0JIMIIAaX, HA TUarpaMmax, rpadukax.

Hcnonp3oBaTh i1 ONMCAaHUS JAHHBIX CTAaTUCTUYECKUE XaPAKTEPUCTUKHU:
cpenHee apupMETHYECKOoe, MeIuaHa, HaumOoJblIee M HaUMEHbIIEEe 3HAYCHHUS,
pa3max.

Nmets mnpencraBneHue O CiIydyalHOM W3MEHYMBOCTM Ha IPUMEpPAxX IEH,
bu3NYeCKUX BEIWYUH, aHTPOTIOMETPUYECKUX JTAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

K xonmy oOydenuss B 8 kJjacce 0Oy4arolmuics TMOJIYYUT CICAYIOIINUE
MIPEAMETHBIE PE3YIIBTATHI:

N3Bnekate u mnpeoOpazoBbiBaTh HHGOPMAIMIO, MPEACTaBICHHYIO B BHUJE
Tabyuil, quarpamm, rpaduKoB, MPEACTABIATh JaHHBIC B BUJE TAOJHII, TUATPAMM,
rpaduKoB.

OnuceiBaTh [aHHBIE C MOMOLIBIO CTATHCTUYECKHX MOKAa3aTeNeil: CpelHHUX
3HAYEHUN U Mep pacceuBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIOHEHUE).

HaxoauThk 4acTOThl YMCIOBBIX 3HAUEHUH U YaCTOTHI COOBITUIA, B TOM YHCIIE 110
pe3ynbTaTaM u3MEpeHu 1 HaOJI0ICHU.

Haxonutb BEpOSITHOCTU CIIy4allHBIX COOBITHI B OMbBITAX, 3HAsI BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITUM, B TOM YHCIE€ B OINbITaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcnonb3oBaTk rpauyeckue MOJEIU: JEPEBO CIYyYAaWHOrO SKCIIEPHUMEHTA,
JyarpamMMsbl Ditliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATUSMH: MHOXECTBO, IIOJMHOYXECTBO,  BBINOJHATH
olepalyyd HaJ MHOXECTBaMHU: OObEIUWHEHHE, TMEepPeceueHue, OTOJHEHUE,
MEePEYUCIIATH AJIEMEHTHI MHOXECTB, PUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonp3oBath rpadudeckoe MpeACTaBICHHE MHOKECTB U CBSI3eH MEXKTy HUMU
JUISl ONTMCAHMS MIPOLIECCOB U SIBJIICHH, B TOM YKCII€ IIPU PEIICHUU 3a7a4 U3 APYTrUX
y4eOHBIX MPEIMETOB U KYyPCOB.

K xoHiy oOydeHuss B 9 kJiacce OOYyYarOIIMICS TOJYYHUT CIEAYIOIIUE
peAMETHBIE PE3YIbTaTHI:

N3Bnekats u mpeoOpa3oBeIBaTh HHPOPMAITHIO, TIPECTABICHHYIO B PA3JIMYHBIX
HCTOYHUKAX B BUJE TAOJMI], nuarpamm, rpadukoB, MPEACTaBIATh JaHHBIC B BHUJIEC
Ta0IuIl, AUarpamMm, rpaduKoB.



Pemate 3amauM oOpraHu3oBaHHBIM TepeOOpPOM BapHAHTOB, a TaKXKe C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh onucaTeIbHbIE XapaKTEPUCTUKHA JIsI MacCUBOB UYMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUSI U1 MEPBI PACCEUBAHUS.

Haxonuth 4acToThl 3HAYEHUH M YaCTOTHl COOBITHSA, B TOM YHCJIE MOIb3YSACh
pe3ynbTaTaMy MPOBEAEHHBIX U3MEPEHHUN 1 HAOTIOICHUH.

HaxoauTbs BEpOSTHOCTH Cily4alHBIX COOBITUH B W3YYEHHBIX ONbITaX, B TOM
Yyciie B ONbITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUAMH, B CEPHSIX
VICIIBITAaHUH J10 IIEPBOTO YCIIEXa, B CEpUAX UCIIBITAaHUN bepHyIuin.

Nmerp mnpexncraBneHne O CIy4yalHOW BEIMYMHE WM O PACOpeAcIICHUH
BEPOSTHOCTEM.

HNmetrp mpencraBieHHE O 3aKOHE OOJBIIMX YHCENT KaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIIMX YUCEN B
IpUpPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB H TEM undpoBbie
Ne /i P Kontpoabusie | Ilpakruyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 IT 2
DE/ICTABIICHHC IAHHBIX 7 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
2 OnucatebHas CTaTHCTHKa 8 ! https://m.edsoo.ru/7f415fde
. bu6mmoreka [JOK
3 CotyuaifHas H3MEHIMBOCTS 6 I https://m.edsoo.ru/7f415fde
bu6mmoreka [JOK
4 Baenenne s Teopuio rpagos 4 https://m.edsoo.ru/7f415fde
5 BeposATHOCTB 1 yacToTa CIIy4aliHOTrO 4 1 bu6nuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
i 2
6 O0o001enue, cHCcTeMaTH3alMs 3HAaHUH 5 hitos://m_edsoo.ru/7F41 5fdc
OBILIEE KOJIMYECTBO HACOB I10 34 ) 5
[TPOT'PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIACC

Kosan4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM nudpoBbIie
Ne i/ P KonrtpoabHubie | IIpakrnueckue (mucpp )
NMporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
but6mmoreka [IOK
1 I1 4
OBTOPEHHE Kypea 7 Kiacca https://m.edsoo.r/7f417fb2
5 OnucaTenpHas cTaTUCTHKA. PaccenBanue 4 but6mmoreka [IOK
JAHHBIX https://m.edsoo.ru/7f417fb2
but6mmoreka [IOK
3 M 4
HowecTsa https://m.edsoo.ru/7f417fb2
butmmoreka [IOK
4 B 7 1
€pOSITHOCTD CIIy9aifHOTO COOBITHS 6 hitos://m.edsoo ru/ T4 1 72
bubmnoreka IIOK
5 B 4
BE/ICHHE B TCOPHIO IPaGon https://m.edsoo.ru/7f417{b2
bubmuoreka [IOK
6 7 0 8
Cayuaiitbie cobbITHA https://m.edsoo.r/7f417fb2
bu6nmoreka [JOK
7 0600 i 4 2
oOIeHre, CuCTeMaTU3aIksl 3HAHUI httos://m.edsoo ru/ 74 176b2
OBIIEE KOJIMYECTBO YACOB I10 14 ) 1
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https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KVIACC

HaumeHoBaHMe pa3aesioB U TeM
Ne i/t
NPOrpaMMbl

KoanuyecTBO 4acos

Bcero

KonTtponbHsbie
padoThI

IIpakTnyeckune
padoThI

JJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/bHbIC

pecypchl

| [ToBTOpeHue Kypca 8 kiacca

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a302

2 DeMEeHThl KOMOMHATOPUKU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a302

3 I'eomeTpuueckast BEpOSITHOCTh

bu6nmnoreka [JOK
https://m.edsoo.ru/7f41a302

4 UcneiTranus bepuymm

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a302

5 CnyuaiiHas BeTU4MHA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a302

6 O6o001ieHne, KOHTPOJIb

10

bubmuoreka [IOK
https://m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOM NPOT'PAMMBbI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
Uutate wuHOpManuMio, TMpPENCTaBICHHYI0O B Ta0nWmax, Ha
51 auarpaMmax, NpeCTaBNISATh JaHHBIE B BUAC TaOJHIl, CTPOUTH
' auarpammbl (CTOJIOUKOBBIE (CTOIOUATHIE) U KPYTOBBIE) IO MaCCUBAM
3HAYEHUN
52 OnuceiBaTh ¥ MHTEPHOPETHPOBATH pEATbHBIE UYMCIOBBIE JAaHHBIE,
MpeACTaBICHHBIC B TAOJIMIIAX, HA TUarpaMmax, rpadukax
Hcnonp3oBath It OMMCaHWA ~ JAHHBIX  CTAaTHCTUYECKHE
53 XapaKTEPUCTUKHU: cpeaHee apumMeTHIecKoe, MeInana, HauOoJIbIee
Y HaMEHbIIIEE 3HAYCHHMSI, pa3Max
HNmerts npencraBieHue O CiaydallHOM M3MEHUYMBOCTH Ha IPUMEPAX
54 1IeH, QU3NYCCKUX BEIWYHH, aHTPOIMOMETPUYCCKHUX ITAHHBIX, UMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOWYMBOCTH
8 KNIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOT0 00111er0 00pa30oBaHus
pe3yJabTara
5 BepositHOCTB M cTaTUCTHKA
W3Bnekaty u mpeoOpa3oBeiBaTh WHGOPMAIINIO, TPEICTABICHHYIO B
5.1 BUJIE TaONMUI, AUarpaMm, rpaduKoB, MPEACTABIATh JaHHBIC B BHUJIEC
TaOIuUI, TUarpamm, rpaukoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKA3aTeNei:
52 CpeIHUX 3HAYEHW U Mep pacceuBaHus (pa3max, AUCIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE)
53 HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHHUM U YaCTOTHI COOBITUMH, B TOM
YHUCJIE 10 pe3yJIbTaTaM U3MEPECHHUIN 1 HAOIIOICHUI
Haxomuth BEpOSTHOCTH CIy4alHBIX COOBITHI B ONBITAaX, 3HAs
54 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCJE B OMNBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU




55 Ucnonp3oBath  rpaduyeckue  MOJENU:  JIEPEBO  CIy4ailHOTO
' JKCIEPUMEHTA, AUarpaMMbl JUJIepa, YUCIOBas MpsMast
OnepupoBaTh NOHATUSIMHU: MHOKECTBO, ITOAMHOKECTBO; BBIIOIHAThH
56 OTepallMi  HaJ MHOXECTBAMU: OOBCAMHECHHE, IepeceUucHue,
' JIONIOJIHEHUE; TEPEYUCHATh JBJEMEHThl MHOXKECTB, NPHUMEHSATH
CBOWCTBA MHO>KECTB
Hcnonb3oBath rpaduyeckoe MpeCTaBICHHE MHOXKECTB M CBSI3ei
5.7 MEKy HUMH JIJIs1 OIMCAHUs IPOLIECCOB U SIBJICHUI, B TOM YHCIIE [TPU
pelIeHnH 3a/1a4 U3 APYTuX y4eOHBIX MPEIMETOB U KYPCOB
9 KUIACC
Kon
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIeMoro .
00pa3oBaTeIbHOM NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJibTara
5 BeposiTHOCTB M cTaTUCTHKA
W3Biekath U mpeoOpa3oBbIBaTh WHPOPMAIUIO, MPEACTABICHHYIO B
5.1 pa3IUYHBIX MCTOYHUKAX B BHUJAE TaOIUI, IUarpaMM, TpaduKoB,
MIPEJICTaBIIATh JaHHbIC B BUIE TAOIUI, Tuarpamm, rpadukon
52 Pemath 3aaun opraHn30BaHHBIM NIEpe0OPOM BapHAHTOB, a TAKXKE C
' MCMOJIb30BaHNEM KOMOWHATOPHBIX MPABUI U METOJIOB
Hcnonp3oBarh onucaTelbHbIE XapaKTEPUCTUKH JJII MAaCCHUBOB
53 YUCJOBBIX JIaHHBIX, B TOM YHCJIE€ CPEOHUE 3HAYEHUS U MEphI
paccerBaHUs
54 HaxomuTh 9acTOThl 3HAYCHHW W YaCTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YSCh pe3yIbTaTaMU MPOBEAEHHBIX U3MEPEHUHN 1 HAOMIOACHUI
HaxoauTs BepoSATHOCTH CydyalHBIX COOBITHI B U3yUYEHHBIX ONBITaX,
55 B TOM YHCJIE B OINBITAX C PABHOBO3MOXHBIMHM 3JIEMEHTAPHBIMU
' COOBITUSIMU, B CEPHUSAX HUCIBITAHUN 10 MEPBOTO yCleXa, B CEpHsX
ucnblTaHui bepryim
56 NmeTp nipeacraBiieHUE O CIIy4YalHOW BEJIMYMHE U O PaCHpEACIICHUN
' BEPOSITHOCTEN
NwmeTs mpencraBieHne 0 3aK0He OONBIINX YHCE KaK O MPOSBICHUH
5.7 3aKOHOMEPHOCTH B CIIyYallHOM M3MEHYMBOCTHU W O POJU 3aKOHA
0O0JIBIIKX YKCEN B IPUPOJE U OOIIEeCTBE




IMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 BeposATHOCTD U cTaTUCTHKA
[IpencraBneHue naHHBIX B BUJE TAaOIMIL, AUAarpamMm, rpaduKoB. 3aroIHEHHE
Ta0JINL, YTEHUE U MOCTPOEHUE AuUarpaMM (CTOJOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBbix). YrteHue rpadukoB pealbHBIX mporeccoB. 3BineueHue
nH(pOpMallUK U3 JUarpamMMm M TaOJMIl, UCIOJIb30BAaHWE U UHTEpHpeTaLus
JAHHBIX
OmnwucarenpHas CTaTUCTHKA: cpegHee apupMeTHyeckoe, MenaHa, pa3Max,
52 HauOoJiplllee W HauMEHbIIee 3HaueHUs: Habopa YHUCIOBBIX JAaHHBIX.
[Ipumepsl caydaliHON U3MEHYUBOCTU
CrnyualiHblii 9KCTIEpUMEHT (OIBIT) U cilydaiiHoe coObiTHe. BeposTHOCTh U
53 yactoTa. Posib ManoBepOATHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITHH B
pHupo/ie U B ob1iecTBe. MOHeTa 1 urpajibHasi KOCTh B TEOPHH BEPOSTHOCTEH
I'pad, BepmmHa, pedpo. Crenens BepmmHbL. Yucio pédep m cymmapHas
s4 creneHs BepiuuH. [Ipencrasnenue o cBa3Hoctu rpada. Lenu u nukisl. [lytu
' B Tpadax. OOxom Trpada (vinepoB myTh). I[IpencraBieHwe 00
OopueHTHpOBaHHOM Tpade. Pemenue 3aaa4 ¢ momoisio rpados
8 KIIACC
Kona IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
5 BeposiTHOCTB M cTaTUCTHKA
5.1 [IpencraBneHue faHHBIX B BUE TaOIUL, TUarpaMm, rpadukoB
5o MHOXeCTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBO. Onepanuu Haj
' MHOXECTBaMU: 00bEAMHEHHE, TIEpECEUCHHE, JIOTTOTHEHUE
53 CpoiictBa  omepauuii  HaJg  MHOMKECTBAMM: NIEPEMECTUTENBHOE,
' COYeTaTeNbHOE, PAaCIpeleIUTEIbHOE, BKIIOUEHUS
54 Hcnonp3oBanue rpaduyeckoro NpeAcTaBiICHUsT MHOXECTB Uil ONMCAHUS
' pEAIbHBIX IPOLECCOB U SIBICHUM, IPU PELICHUM 3a]au.
5s W3mepenue paccenBanus JaHHBIX. JlUciepcust U CTaHJAPTHOE OTKJIOHEHUE
' YHICIIOBBIX HA0OpPOB. J{narpamMmma paccenBaHus
56 DJneMeHTapHbIe COOBITUS CiaydaiiHoro ombiTa. CiydaifHple COOBITHSI.
' BepositHOCTH CcOOBITHI. ONBITBI ¢ PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU




coObiTusiMu.  CryuaiiHbiii BbIOOp. CBsi3p MEXIy MAallOBEpOSITHBIMU U
MIPAKTUYECKH JOCTOBEPHBIMHU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa A€peBbEB: E€AUHCTBEHHOCTh ITyTH, CYIIECTBOBAHHE
5.7 BUCSYEH BEPIIMHBI, CBS3b MEXIY YWCIOM BEpIIMH U YHCIOM pEdep.
[IpaBuio ymHOkeHusd. Pemenue 3anad ¢ momouibio rpagoB
[IpotuBomnonoxkupie coObiTust. Juarpamma Oiinepa. OObeAMHEHHE U
5.8 nepecedyeHue coObiTuil. HecoBmecTHble cOOBITHS. PopMyna CIOXKEHHS
BEpPOSATHOCTEN
5.9 VYcnoBHas BepoaTHocTh. [IpaBuino ymHoxxenus. HezaBucumeblie coObITHS
[IpencraBinenue skcrepuMeHTa B BHJAE JepeBa. PemeHue 3amay  Ha
5.10 HaXO0XJEHHUE BEPOSTHOCTEN C TOMOIIBIO AEPEBa CIIy4aHOT0 SKCIIEPUMEHTA,
auarpamm Oitiepa
9 KITIACC
Kona IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBneHue NaHHBIX B BUE TaOIUIL, TUarpamMm, rpagukoB, HHTEpIIpETalys
5.1 JTaHHBIX. YTeHue U MocTpoeHue Tabiull, AUarpaMmm, rpadukoB 1Mo peanbHbIM
JTAaHHBIM
52 [TepectanoBku U pakTopual
53 CoueTraHus ¥ 4UCIIO COYETAHUN
5.4 Tpeyronbuuk Ilackans. Penienue 3aga4d ¢ HCMOIb30BaHUEM KOMOMHATOPUKH
5s I'eomerpuueckass BeposSTHOCTh. CiyyailHbIN BBIOOp TOYKM U3 (puUrypsl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTH
5.6 UcnwiTanue. Ycnex u Heyaada. Cepus UCIBITAaHUM JI0 IEPBOTO ycHexa
57 Cepus ucnbiTanuit bepuynnu. BeposTHocTH cOOBITHI B CepUU HCIIBITaHUI
. bepnyimn
5.8 CiyualiHas BeJIMYMHA U PacIIpeie]ICHUE BEPOATHOCTEN
59 Maremarnueckoe oxxugaHue u aumcnepcus. lIpumepsl MareMaTudyeckoro
' OKUJAaHMsI KaK TEOPETUYECKOTO CPEAHETO 3HAUEHUS BEINUHUHBI
510 MareMatuueckoe OXUIaHUE U JIUCIEPCUsl CIy4YailHOM BEIUYMHBI «YUCIIO
' YCIIEXOB B CEpUH UCIIBITAaHUN bepHymum»
511 [TonsTue o 3akoHe OonblIMX yMcen. M3MepeHne BEpOATHOCTEN C MOMOLIBIO
' gacToT. Posb 1 3HaueHe 3akoHa OOJIBIINX YHCEN B IPUPOE U 00IIeCTBE




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOM
IMPOTPAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHMU A

Kon
NpoBepPsSIeMOro
TpeOOBaHUsA

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaAM 0CBOEHHUSA
OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue  OnepupoBaTb IMOHATUSAMHU: MHOXKECTBO, IIOJMHOXECTBO,
olepalyy HaJ MHOXXECTBAMH; YMEHHME ONEpPHPOBATH MOHATHAMH: rpad,
CBSI3HBIN Tpad, AepeBo, IUKJI, IPUMEHITH UX IPH PELICHUH 33/1a4; YMEHUE
UCTIONIB30BaTh TIpauiecKkoe NpPEJCTaBICHUE MHOXECTB I ONHCAHUS
peabHBIX MPOLIECCOB U SIBICHUMN, TP PELICHUH 3324 U3 JPYTUX YUeOHbIX
[IPEIMETOB

YMeHHe ONnepUpoBaTh IMOHATUAMU: OIPEACIICHHE, AKCUOMa, Teopema,
JI0OKa3aTelIbCTBO; yYMEHUE  PAClO3HAaBAThb HUCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUS, IPUBOJUTH IPUMEPbl U KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUI

VYMeHne onepupoBaTh MOHATHUAMM: HATypajbHOE YHUCIO, MPOCTOE H
COCTaBHOE YUCJIO0, JEIUMOCTh HATyPaJIbHBIX YUCEI, IPU3HAKU JETUMOCTH,
eJI0€ YHUCIIO0, MOYJIb YHCIia, OOBIKHOBEHHAS APOOb U IecATUYHAs APOOb,
CTaHJAPTHBIN BUJ YUCIIA, PALIMOHATIBHOE YUCIIO, HPPALMOHAIIBHOE YUCIIO,
apu(MeTHUECKUI KBaJIpaTHBIA KOPEHb, YMEHUE BBITIOIHSATH JCHCTBUS C
YUCJIaMH, CPAaBHUBATh M yHOPAIOYMBATH YUCIA, IPEACTABIATH YKCIIA HA
KOOPJMHATHOM MPSAMOW, OKPYIJIATh YUCIIA; YMEHHUE AENIaTh NMPUKUIKY U
OLIEHKY pPE€3yJIbTaTa BEIYUCICHUN

YMeHHe OIepupoBaTh IOHATHUSAMU: CTEIIEHb C ILEJIBIM IIOKa3aTelIeM,
apu(MeTHUeCKuil KBaJIpaTHBIH KOpPEHb, MHOTOYIEH, ajredpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM cTeneHH OoJIbIie
€IMHUIIBI; YMEHHUE BBIMOJIHATH PAacU€Thl 1Mo (opMysaM, Mpeodpa3zoBaHus
LENbIX, IPOOHO-PAllMOHANBHBIX BBIPAXKEHUH M BBIPAXKEHUH C KOPHSMH,
Pa3I0KEHUE MHOTOWIEHA Ha MHOXKHUTEIIN, B TOM YHUCJIE C UCTIOJIb30BAHUEM
(bopMyI1 pa3HOCTH KBaJpaTOB U KBAJApaTa CYMMBI U pa3HOCTH

YMeHue onepupoBaTh MOHITHSIMH: YUCIOBOE PaBEHCTBO, YpaBHEHHUE C
OJIHOM IepeMEeHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yYMEHHE pellaTh JIMHEHHbIE M KBaJpaTHbIE YPAaBHEHUS, JPOOHO-
pallMOHAJIbHBIE YpaBHEHUs C OJHOM IEPEMEHHOW, CHUCTEMbl JIBYX
JUHEWHBIX YpaBHEHUI, JMHEWHbIE HEPAaBEHCTBA U HUX CUCTEMBI,
KBaJ[paTHbIE U IPOOHO-pallMOHATIbHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOMH,
B TOM YHCJIE NIPU PELIECHUN 3a/1a4 U3 JAPYTUX IPEIMETOB U MPAKTUUECKUX
3a/1a4; yMEHHUE HCII0JIb30BaTh KOOPAMHATHYIO MPSAMYIO U KOOPAUHATHYIO
TUTOCKOCTB JUTS N300paKeHHS PEIICHUH YPaBHEHUH, HEPABEHCTB U CHCTEM




YMeHue onepupoBaTh MOHATHAMU: (YHKIMS, rpaduk (GYHKLHH, HYJIH
(GYHKIMH, MPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pacTaHus,
yObIBaHUs, HauOoJiblllee M HauMEHbIee 3HAYeHHUs (QYHKLUHU; YMEHUE
ONEpPUPOBATh MOHATUSAMH: TpsAMas MPOINOPLUOHATIBHOCTh, JHHEHHAs
¢byHKUMsA, KBaapaTuyHas (QYHKUMS, OOpaTHas MPOMOPIUOHAIBHOCTS,
napabosa, runepboa; yMeHue CTpouTh rpaduku GyHKINH, UCTIOIH30BAThH
rpaduku JUIsl ONpeleleHHusl CBOMCTB MPOIIECCOB M 3aBUCUMOCTEH, st
pelieHus 3a1a4 M3 APYruxX y4eOHBIX NPEAMETOB M PEajbHON JKU3HH,
yYMEHHE BbIpaXkaTh (POpMYJIaMH 3aBUCUMOCTH MEX/ly BeJIMYUHAMHU

YMenune OICpHUPOBATH IOHATUAMMU: II0CJICA0BATCIIbHOCTD,
apupMeTHYECKasi U TeOMETPUUECKasi IPOTrPEeCcCUH; YMEHHE UCITIONb30BaTh
CBOICTBa MocieA0BaTeIbHOCTEHN, (POPMYIIBI CYMMBI U OOIIErO 4jieHa MpU
pElIeHNH 33/1a4, B TOM 4YMCJE 3a/ad U3 JPYrHX Y4eOHBIX IpPEIMETOB U
peabHOM KU3HU

YMeHue pemath 3a/1a41 pa3HbIX THIOB (B TOM YHCIIE Ha MPOLEHTHI, JOJIU
U 4acTu, ABIKEHHE, paboTy, IEHy TOBAPOB U CTOUMOCTH MOKYIIOK U YCIIYT,
HAJIOTH, 3a7adyd M3 00JacTh yNpaBICHUS JIUYHBIMH U CEMEHHBIMU
(uHaHCAMU); YMEHUE COCTABIIATH BBIPAKEHHS, YPABHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCJIOBMIO 3aJa4M, HCCIECNOBATh IOJIy4CHHOE DEIICHUE U
OLIEHUBATh MPABIONOJ00HOCTh MTOJYYEHHBIX Pe3yIbTaTOB

YMeHnue onepupoBaTh NOHATUAMU: (PUTypa, TOUKA, OTPE3OK, MpsAMasi, JIyd,
JIOMaHasi, Yroj, MHOIOYTOJbHHK, TpPEYrOJbHUK, PAaBHOOEIPEHHBIH H
PaBHOCTOPOHHHMM  TPEYrOJbHUKH,  HPSIMOYIOJbHBI  TpPEYroJbHUK,
MeauaHa, OMCCEKTpHCa W BBICOTa TPEYTOJbHUKA, YETHIPEXYTOJIbHUK,
napajjienorpaMM,  poMm0, HOpSAMOYTOJbHUK, KBajapaT, Tpameuus;
OKpPYXHOCTb, KpYI, KacaTejbHas; 3HaKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢burypamu; yMeHue penaTh 3a/1a41, B TOM YHUCJIE U3 IOBCEAHEBHOM JKH3HH,
Ha HaxOXJECHHE T'€OMETPUUYECKUX BEIMUYMH C INPUMEHEHUEM H3Y4YEHHBIX
CBOMCTB (uryp u hakroB

10

YMeHue omnepupoBaTh IMOHATHAMHU: PAaBEHCTBO (QUIYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; N1apajuIeIbHOCTh U NEPIEHAUKYIIAPHOCTD IPSIMBIX, YIOJI
MEXIY MpSIMbIMH, TEPIEHAUKYIAP, HAKJIOHHAs, MPOEKUUs, IMoaodue
¢uryp, nmogoOHbIE TPEYrOJbHUKH, CUMMETPHUS OTHOCHUTEIIFHO TOYKH M
NpsSIMOI; YMEHHE Paclio3HaBaTh PABEHCTBO, CHMMETPHIO U 101001e GUryp,
MapaJuIEIbHOCTh U MIEPIEHAUKYIISIPHOCTD IPSIMBIX B OKPY’KaOIIEM MUDPE

11

YMeHue onepupoBaTh MOHATUAMU: JUIMHA, PACCTOSTHHUE, YToJl (BElIUYMHA
yIi1a, CHHYC U KOCHHYC yTJja TPEYroJbHUKA), IUIOIAb; YMEHHE OLIEHUBATh
pasMepbl TMPEIMETOB M OOBEKTOB B OKPYXAaloOIleM MHpE; YMEHHE
IPUMEHATH (POPMYJIBI IEPUMETPA U TUIOIIAAH MHOTOYTOJILHUKOB, JJTUHBI
OKpY)KHOCTH M  IUomanad  Kpyra, oObemMa  MpsIMOYTOJIBHOTO
napajulejienuIea;  yMEHWE  INPUMEHATh  NPU3HAKA ~ PaBEHCTBA
TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJIbHUKA, TEOpEMY




[Mugaropa, TPUTOHOMETPUIECKIE COOTHOIICHUS JJIsS BRIYUCICHUS JITHH,
pacCTOSIHUH, TIOMIAIEeHN

12

YMenne wu3o0paxkaTh IUIOCKHE (Gurypsl W WX  KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOIIBI0 UYEPTEKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX CPEJICTB 110 TEKCTOBOMY WJIM CUMBOJILHOMY
OITUCAHUIO

13

YMeHue onepupoBaTh MOHATUAMU: NPSIMOYTOJIbHAs CUCTEMA KOOPAMHAT;
KOOpJMHAThl TOUYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEACHNE BEKTOpA Ha
4HCIIO, CKAJLIPHOE IIPOU3BEACHHUE BEKTOPOB; YMEHHE HCIIOIb30BaTh
BEKTOPBI ¥ KOOPAMHATHI JUIsl IPEACTABIICHUS JAHHBIX U PEILCHUS 3a]1a4, B
TOM YHCJIE U3 APYTUX YUEOHBIX IPEIMETOB U PEATbHON KU3HH

14

YMeHue onepupoBaTh MOHATUAMU: CTOJIOUKOBBIE U KPYTOBBIE JUArPaMMBl,
TaONMUIBI, cpenHee apU(PMETHUYecKoe, MeJuaHa, Hauboiblee U
HaMMEHbIIIEEe 3HAUEHUs, pa3Max YHCIOBOTO HAOOpa; yMEHHE U3BJIEKaTh,
MHTEPIPETHPOBATh U NMPEOOPa30BBIBATh HH(POPMAIUIO, MTPEICTABICHHYIO
B TaOJIMIIaX ¥ HA JMarpaMMax, OTPa)Karollyro CBOMCTBA M XapaKTEPUCTUKH
peanbHBIX IPOLIECCOB U SBJICHWM; YMEHHME pAacClO3HABaTh W3MEHYMBBIC
BEJIMYHHBI B OKPYXKAIOLIEM MUDPE

15

YMeHune onepupoBaTh MOHATHSMU: CIYYalHBIA OMBIT (CIyYaiHBINA
IKCIIEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (DJIIEMEHTApPHBIM  HMCXOJ)
CIIy4aliHOTO OTIBITA, CIYYaiHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMECHUE
HAaXOJUTh  BEPOSATHOCTH  CIy4YallHbIX COOBITMII B  ONBITax C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU; YMEHUE PEIIaTh 3a7a9u
METOZIOM OPraHU30BAHHOTO TMepedopa W C HCIOJIb30BAHMEM IpaBUIIA
YMHOKEHUS; YMCHHE OIICHHBATh BEPOSTHOCTU PEATBHBIX COOBITHHA H
SIBJICHUH, TIOHUMATh POJIb MTPAKTUYECKH JTOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITHI B OKPY)KAIOIIEM MHUpPE M B XU3HU; 3HAKOMCTBO C TIOHSATHEM
HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YUCEN U €ro
POJIBIO B MAaCCOBBIX SIBIICHUSX

16

YMeHnue BbIOMpaTh NOIXOSAIINNA U3YYSHHBIN METO [T PelIeHus 3a1auH,
MPUBOAUTH IMPUMEPHl MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
KU3HH, PAclo3HABATh IPOSBJICHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
OMUCHIBATh OTJIETbHBIC BBIIAIONIMECS PE3YJIbTAaThl, MOJYYECHHBIE B XOJI€
Pa3BUTHUSI MAaTEMATUKH KaK HayKH, IPUBOAUTH MPUMEPHI MAaTEMAaTUYECKUX
OTKPBITUH U MX aBTOPOB B OTEYECTBEHHON M BCEMUPHOM HCTOPUHU




INEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJIEPKAHUSA
1 Hucna 1 BEIYMCIICHUS
1.1 Harypanbabie u nensie uncina. [IpusHaku 1eIMMOCTH HETBIX YUCET
12 OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, IPOLICHTHI, 0ECKOHEUHBIE IIEPHOANMYECKUE
JIpooH
1.3 PanmonaneHele uncna. ApupmMeTHuecKkue onepanyy ¢ paiuoHaIbHbIMUA YHCIAMU
14 HeiictButenpHple  yncna. ApupMeTHYECKHE ONepalud ¢ JeWCTBUTENbHBIMU
' YyCIaMu
L5 [Tpubmxénnble BBI‘II/IvCJIeHI/IH, IIpaBUja OKPYIJVIEHMs, IPUKUAKA U OLIEHKa
pe3yibTaTa BBIYMCICHUN
2 AnreGpanyeckre BhIpaKEeHUs
2.1 BykBeHHbIE BbIpaXKeHUS (BBIPAKEHHS C IEPEMEHHBIMU)
) Crenenp ¢ 1enbiM mokasareieM. CTeneHb € palMOHAIBHBIM IOKa3aTeIeM.
' CBoiicTBa CTENeHN
23 MHorouieHsl

24 Anrebpanueckas 1poOb

Apudmernueckuii KOpeHb HATYpalbHON cTeneHu. J{edcTBus ¢ apuMeTHIECCKUMHU

25 KOPHSIMH HaTypajJbHOU CTEICHH
3 VYpaBHEHUS U HEPABEHCTBA
31 Llenbie u apoOHO-panMoHANBHBIE ypaBHEHWS. CHCTEMBI W COBOKYITHOCTH
' ypaBHEHH
39 Llenple u apoOHO-panMoHanbHbIe HepaBeHCTBA.  CHUCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
33 Pemenre TekCTOBBIX 3a/1a4
4 YucnoBbie MOCIE0BATEIEHOCTH
4.1 ITocnegoBaTe I HOCTH, CIIOCOOBI 3aMaHUs [OCIIEN0BATEILHOCTEN
42 Apudmernueckas u reomerpudeckas nporpeccun. opmyra CI0KHBIX MPOLIEHTOB
5 OyHKIMH
OyHK1UsA, criocoOs! 3aanus GyHknun. ['paduk pynknun. O6macte onpeneacHus u
51 MHO>KecTBO 3HaueHul pynkuuu. Hynu ¢pynkiun. [IpoMexyTku 3HaKOMOCTOSHCTBA.
o [TpoMexyTki MOHOTOHHOCTH (PYHKIMH. MakKCUMyMbl U MHHUMYMBI (DYHKIIWH.
HauGonpiiee n HanMeHbIIIee 3HaYeHNE (PYHKIIUN HA TPOMEKYTKE
6 Koopaunatsl Ha IpsIMOM U TIJIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapToBbI KOOPJIMHATHI HA TUNIOCKOCTH

7 I'eomerpus




7.1 ['eomerpuyeckue GUTypbl U KX CBOHCTBA
7.2 TpeyronbHUK
7.3 MHOroyroisHUKU
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mMepenne reoMeTpuIeCKUX BEITMYUH
7.6 BexTops! Ha TUIOCKOCTH
8 BeposTHOCTS 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHoCTh
8.3 KomOunaroprka
8.4 MHoxecTBa
8.5 I'pader
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