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PABOYASI IPOTPAMMA
(ID 9327550)
(ID 9327991)
(ID 8494513)

yueOHOro npeamera «MaremMaTHKa»
OCHOBHOe o0miee oOpa3oBaHue
CPOK peajli3alliu porpaMmel 3 roaa
YriybneHHbIH YPOBEHb.

Cocmaenena na ocnose:

Ilpuka3za MunuctepcTBa npocBemieHus Poccuiickoit @enepauun ot 31.05.2021 Ne287 «O6
YTBEP)KICHHH (peIepajbHOTO TOCyNapCTBEHHOro 00pa3oBaTebHOrO CTaHIApTa OCHOBHOIO
oburero oOpa3oBaHUs»;

— Ilpukasza MunucrepcrBa npocsemeHuss Poccuiickoit @enepaunn Ne 568 ot 18.07.2022
aBrycra 2022 roma Ne 732 «O BHeceHMH H3MEHEHHMH B (eaepasibHbIH TOCYIapCTBEHHBIN
oOpasoBaTeabHBIH CTaHZApT OCHOBHOrO o0mero oOpa3oBaHus (B peJakIWd TIPHKA30B
Munnpocseuienust Poccuu ot 18.07.2022 Ne568 ot 08.11.2022 Ne 955, or 27.12.2023 Ne 1028,
o1 22.01.2024 Ne 31)

— IIpukasa MunucreperBa npocsemenus Poccuiickoit @enepauun ot 18.05.2023 Ne 370 «O6
YTBEpKICHUH (enepanbHOi 0Opa3oBaTenbHOH MPOrpaMMbl OCHOBHOIO 00Iiero o0pa3oBaHHs»
(B peaaxkuuu npuka3oB Munnpocsemenus Poccuu ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171,
09,10.2024 Ne 704)

— QenepanbHoit pabouel mporpamMmbel yueOHOro mpeamera «MatemaTtuka» (yriyOiaeHHbIR
YPOBEHD)

Paszpatorunkn/cocTaBuTesin nporpammel: Sikos/iesa A.B.



PABOYASA TPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» HA YIJYBJEHHOM YPOBHE B 7-9 KJIACCAX

HOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHusA: OHA O0ECIEYNBAET U3YUYECHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHTAPHOTO ITMKIIOB, €€ OCBOCHHE HEOOXOAUMO IS
NPOJOJKEHUsT o0pa3oBaHWs W JUIS TIOBCEAHCBHOW >kM3HM. PasButnme vy
oOydJaroImmXcss HAyYHBIX TPEJICTABICHUNW O TIPOUCXOKIACHUU W CYITHOCTH
anredpanueckux abCTpaklMif, crnoco0e OTpPaKeHHUs MaTEeMaTUYEeCKOM HayKou
SBJICHUM W TIPOLIECCOB B TMPHUPOJAE M OOIICCTBE, POJIM MAaTEeMaTHYCCKOTO
MOJICJTMPOBAHMSI B HAYYHOM MTO3HAHHUH U B TIPAKTHKE CIIOCOOCTBYET (hOPMHPOBAHUIO
HAyYHOTO MHPOBO33PEHHUS M KaUECTB MBIIIJICHUS, HCOOXOAMMBIX JUIS aJanTalliy B
coBpeMeHHOM In(ppoBoM obmecTBe. M3yuenue anredpsl 0OecrieunBacT pa3BUTHE
yMEHHS  HaOJIf0JaTh, CpaBHUBAaTh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JEUCTBUS, BBIBOJBI, (HOPMYIUPOBATH yTBepkIeHUs. OcBoeHHE Kypca aireOpbl
oOecreynBaeT pa3BUTHE JIOTUUYECKOTO MBIIIUICHHUS 00YYaIONIUXCsl: OHU UCTIONb3YIOT
JNEAYKTUBHbIE M WHAYKTHUBHBIE pacCyXaAeHHUs, 0000IIeHHEe M KOHKPETU3AIIMIO,
abctparupoBanue u aHaynoruto. OOydeHue anredpe mpearnoyiaraeT 3HAYNTEbHBIN
00BEM CAaMOCTOSITENIHHOMN JIEATETFHOCTH 00YYaIOIINXCS, TOITOMY CAMOCTOSITETLHOE
pelieHre 3a7ad  OOyYaroImIMMHCS SIBIAETCS peaju3anueid JesTeIbHOCTHOTO
IPUHITUIIA 00 yUCHHUS.

B crpykType mporpamMmbl yueOHOTO Kypca «Amnredpa» yriyO0ia&HHOTo
U3Y4YCHHs] OCHOBHOE MECTO 3aHUMAIOT COJEpP>KATEIbHO-METOJUYECKUE JIMHHH:
«Yucna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «Dyukmumy. Kaxknmas w3 3THUX CoAepKaTeIbHO-METOIUYECKUX
JUHUHN pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET U3yUEHUsS Kypca, B3aUMOACHCTBYS €
JIpPYTUMH €ro JUHUSAMU. B Xoze u3ydeHmsi Kypca OO0y4aromuMcs MPUXOJUTCS
JIOTUYECKU PacCyKIaTh, UCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsI3n
C 3TUM B MPOTPaMMy y4eOHOTro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJCTABICHHBIE BO BCEX OCHOBHBIX pazjeliax MaTeMaTHYECKOTO
oOpa3oBaHUsS H  CHOCOOCTBYIOIIME  OBJAJICHHUIO OOYYaIOIMIMMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4eckoro s3bika. CoaepaTeNbHOW € CTPYKTYPHOU
O0COOEHHOCTBIO YYEOHOTO Kypca «ANredOpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxxanue mmHUM «YuCIa W BBIYUCICHUS» CIYXKUT OCHOBOM IS
JATBHEUIIIET0 W3yYeHUsT MAaTEMaTHUKH, CIIOCOOCTBYET PA3BUTHUIO Y OOYYArOIIMXCS



JIOTUYECKOTO MBILUIEHUS, OPMUPOBAHUIO YMEHHSI MOJIb30BATHCSA aITOPUTMAMHU, a
TaKXe MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX ISl TIOBCEIHEBHOM
®u3HU. Pa3BuTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAIMOHAIBHBIMM W HPPAlMOHAIBHBIMUA YHCIIaMH, (HOPMUPOBAHUEM
MIPEACTABIECHNUN O AEHCTBUTENBHOM YHUCIIE. 3aBEPILICHUE OCBOEHUS YUCIOBOW JTMHUU
OTHECEHO K CpeHeMY 00IeMy 00pa30BaHUIO.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO y OOYyHaOUIUXCS
MaTEMaTUYEeCKOro anmnapara, HeoOXOJMMOIro HJisi peuleHus 3aJad MaTeMaTHKH,
CMEXHBIX MIPEIMETOB U OKpY:Karoulel peasbHOCTU. Ha ypoBHE OCHOBHOTO 00111€r0
oOpa3oBaHus Y4eOHBIM MaTepuana TPYNIUPYETCS BOKPYT  pallMOHATbHBIX
BbIpaXEHUU. Anredpa JEeMOHCTPUPYET 3HAUCHHE MATEMAaTUKU Kak s3blKa IS
NOCTPOCHMS] MAaTEMaTUYECKUX MOJENE, ONUCaHUS TPOLECCOB U  SIBICHUM
peanbHOro Mupa. B 3a1aun o0yueHus anredpe BXOIAT TAKXKE JalibHEHIee pa3BUTHE
ANITOPUTMUYECKOTO MBIIIICHUS, HEOOXOAMMOT0, B YaCTHOCTH, JIJII OCBOCHUS Kypca
uHQOpPMATUKH, W  OBJIAJICHWE  HAaBbIKAMH  JICIYKTUBHBIX  PaCCYXJICHUH.
[IpeoGpa3zoBanne CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHHS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepsxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeNH
JUTSL ONTUCAHUS M KCCIIEOBaHUS pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B IPUPOJIE U
oOmrecte. M3yuenue marepuaia criocoOCTBYET Pa3BUTHIO Y 00yUaIOIIUXCS YMEHUS
UCIIOJIB30BATh PA3JIMYHbIC BBIPA3UTEIIbHBIE CPEIACTBA S3bIKA MATEMATHKH —
CJIOBECHOTO, CHMBOJIMYECKOT0, TpaduyecKkoro, BHOCUT BKJIad B (popmupoBaHUE
IPEACTaBICHUN O POJIU MaTEMAaTUKH B Pa3BUTUH [IUBWIN3ALUU U KYJIbTYPHI.

VYrnyOnéHHblil Kypce anre0pbl XapaKTepUu3yeTcsi U3Yy4eHUEM JOTIOTHUTEIHHOTO
TEOPETUYECKOTO ammapara u CBI3aHHBIX C HUM METOJIOB pPEIIeHHs 3a1ad. Airedpa
SBIISIETCS SI3BIKOM JIJISl OMUCAHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIY’)KUT OCHOBOM
MaTeMaTUYecKOTo MojaenupoBaHus. [Ipu 3ToM camMu OOBEKTHI MAaTEMATHYECKUX
YMO3aKJIIOUYCHU ¥ TIpUHATBIE B aiuredpe TNpaBWwiia MX KOHCTPYHPOBAHUS
CIOCOOCTBYIOT (hOPMHUPOBAHUIO YMEHUM OOOCHOBHIBATH W JOKA3bIBATH CYXKICHHS,
Pa3BUBAIOT MATEMaTUYECKYI0 MHTYHIIMIO, KPAaTKO M HAIJISIAHO PACKPBIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOEHUM U ydaT uX nmpuMeHeHuto. Tem cambiM anreOpa
3aHMMAeT OJHO W3 BEIYIHMX MECT B (OPMHUPOBAHWUU HAYYHO-TEOPETUIECKOTO
MBIIUICHUS] 00YYaOIINXCS.

CornacHo yueOHOMY IuiaHy B 7-9 Kkjaccax wu3ywaercss y4deOHbBIM Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEIYIOIINE OCHOBHBIE pa3Aeiibl COJAEpKaHUS:
«Yucna u BbIUHCICHUS», «ANreOpanyeckue BbIpAXKEHUS», «YPaBHEHUS U
HEPABEHCTBA», «DYyHKIUN.



Ha uzyuenue yue6Horo kypca «Anredpa» oroaurca 408 yacos: B 7 kilacce —
136 yacos (4 yaca B Hezen0), B 8 kitacce — 136 JacoB (4 yaca B HEIE10), B 9 Kiacce
— 136 yacoB (4 yaca B HEJIEJIO).

COIAEPKXAHUE OBYYEHUA
7 KIIACC

Ymuca 1 BLIYUCJIEHUS

Panmonanpabie uncna. CpaBHEHHE, YNOPSAIOYMBAHUE W apuUPMETHUUYECKUE
JEUCTBUS C PAIMOHATBHBIMU YUCIaMu. YHCIIOBast psiMasi, MOIYJIb YHCIIA.

CreneHb C HaTypallbHbIM IIOKa3aTejeM W €€ CBOWMCTBA. 3amuch 4YuCiIa B
JNECATUIHON TTO3UIIMOHHON CUCTEME CUHCIICHHUS.

Pemienne TexkcToOBBIX 3a/au apudmMeTHIeCKUM criocoboM. Pemenue 3amau u3
peanbHOM MPAaKTUKU HA YaCTH, HAa IPOOH, HA TIPOLICHTHI, TPUMEHEHHUE OTHOIIICHHUH U
MPOTIOPIMIA TIPH PEIICHUH 3aja4, PeIICHUE 3a/1a4 Ha JBIKCHHE, PaboTy, MOKYIIKH,
HAJIOTH.

JenumocTs 1enbix urcen. CBoWCTBa ASTUMOCTH.

IIpocthie U cocTtaBHble uuciia. YETHble W He4y€THble uucha. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. TlpusHaku AE€IUMOCTH CyMMBbI U
MPOU3BECHHUS 1IEIBIX YUCEN MIPU PEUICHUH 3a7a4 C MIPAKTUYECKUM COJICPKAHUEM.

HauGonpimuit o0muii nenurens 1 HaUMEHbIIee 001Iee KpaTHOE IBYX YHCE].
B3aumHo nipocTthie uncna. Anroput™m EBknuza.

Jlenenue ¢ octaTkoM. Apru(dMeTHYECKHE OIepariuy HaJl OCTaTKaMH.

AJsireOpanyeckue BbIpasKeHUs

BripaxkxeHue ¢ mNepeMEHHBIMU. 3HAUYCHUE BBIPAKECHUS C IEPEMEHHBIMH.
[IpencraBneHne 3aBUCUMOCTH MEXK/Ty BETUYUHAMHU B BUJE (DOPMYIIHL.

ToxnectBo. ToxaecTBeHHBIE MPEOOPA30BAHKS ANTCOPANIESCKUX BHIPAKEHHUH.
Jloka3aTenbCTBO TOXKISCTB.

Onnounenbl. OHOYJIEH cTaHAAPTHOTO BU1a. CTENEHb OJJHOYICHA.

MHorounensl. MHorouseH craHaaptHoro Bujaa. CTeneHb MHOTOYICHA.
CrnoxeHue, BRIYMTAHHE, YMHOXKEHUE U JeJeHHe MHOrowieHoB. IIpeoOpazoBanue
11€JIOT0 BhIpakeHUsI B MHOTro4jieH. KopHu MHOTOWIeHA.

dopmyIibl COKPAIIEHHOTO YMHOXKEHUSI: KBaJIpaT CYMMbI U KBaJIpaT pa3HOCTHU
JIBYX BBIPOKCHHH, Ky0 CyMMBI M KyO pa3sHOCTH JBYX BBIPAKCHHH, pPa3HOCTH
KBaJIpPAaTOB JIByX BBIPAKEHUM, TPOU3BEACHUE PA3HOCTH U CYMMBI IBYX BBIPaKEHUM,
CyMMa M pa3HOCTh KyOOB JIByX BhIPaKEHUM.

Pasnoxxenne MHOro4jicHa Ha MHOKHUTEINU. BeIHECeHNE 00IMIET0 MHOKHUTEIII 3a
CKOOKH. MeTo 1 rpynnupOBKH.

YpaBHeHUSI U HEPABEHCTBA



VYpaBHeHnue ¢ ogqHoM nepemeHHON. KopeHb ypaBHeHns. CBOMCTBa ypaBHEHUN
C OJHOW IepeMEHHOW. PaBHOCHIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTH4eCcKasi MOJIEIIb PEAJIbHON CUTYalUH.

JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOW. UHCIIO KOpHEN JIMHEWHOrO
ypaBHEHuUsA. PemeHne TEKCTOBBIX 3a1ady C IMOMOILIBIO JIMHEHHBIX YpPAaBHEHUMU.
JIuneliHOEe ypaBHEHHE, COAEPKAIIEE 3HAK MOAYJIA.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOrO0 ypaBHEHUS C ABYMS
nepeMeHHbIMU. CUCTEMBl JIMHEMHBIX YpPaBHEHUHM C JBYMsI II€pPEMEHHBIMHU.
I'paduueckunii MeTon peumieHus CUCTEMbl JIMHEHHBIX YpaBHEHHH C JABYMS
nepeMEHHbIMU. PelieHne cucTeM JIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMHU
METOJAOM TMOJCTaHOBKM W METOAOM cioxeHus. (CucremMa JBYX JIMHEHHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHOM CUTyallUU.

DyHKUUMA

KoopaunaTta Touku Ha npsmoil. YuciioBble NPOMEKYTKH. PaccTosHne MexXTy
IBYMSI TOYKaMH KOOPJIUHATHOUW MPSIMOiA.

[IpsimoyrosibHas cuctemMa KoopauHaT. AOcuucca W OpAMHATA TOYKH Ha
KOOpJuHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3aganubix popmynamu. UrteHue
rpauKOB peasbHbIX 3aBUCUMOCTEH.

@OyHKIMOHAJIBHBIE 3aBUCUMOCTH MeEX]y BennduHamu. [lonstue QyHKuuu.
@OyHKIMA Kak MaTeMaThyeckas MoOJAeNb peajgbHoro rmpouecca. OOnactb
onpenesneHus ¥ 001acTh 3HaueHu QyHkiuu. Criocoosl 3aganus GpyHkuuu. I'padux
¢ynkuuu. [loHSATHS MakcUMyMa W MHHUMYMa, BO3pAacTaHus U YOBbIBaHMS Ha
[IpUMeEpax peallbHbIX 3aBUCUMOCTEN.

Jlunetinas ¢yukius, e€ cBoicTBa. ['paduk nuneiHol ¢yHkumu. ['paduk
byukuun Y = [X|. Kycouno-3amanusie GyHKINN.

8 KUIACC

Yucsa 1 BIYUCICHUSA

KBagpartueie kopHu. ApudMeTHUECKHii KBaJApaTHBIN KOPEHb U €r0 CBOMCTBA.
[TonsTe wWppammoHAIBLHOrO 4Yucia. JIEWCTBHS C WPpalMOHAJIbHBIMH YHCIAMMU.
CBoiicTBa IeicTBUH ¢ HppallMOHATBHBIMU YKciaMu. CpaBHEHHE HPPALIMOHATBHBIX
YUCElL.

[IpencraBneHnss O pACHIMPEHUSIX YUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJIbHBIX, IEJbIX, PAlMOHATBHBIX, I€MCTBUTENbHBIX yncesl. CpaBHEHHUE YHCEIL.
YucnoBble MPOMEKYTKHU.

HedictBust ¢ octatkamu. Ocrtatku creneHed. l[IpumeHeHue ocTaTkoB K
PEILICHUIO YPABHEHHM B LIEJIBIX YUCIAX U TEKCTOBBIX 3a7a4.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpPA, JJIUTEIBHOCTh MPOLIECCOB B
okpyxaronieM mupe. CTaHIapTHBIA BUJ YUCIIA.



AuredOpanyeckue BbIpasKeHUsI

Anrebpanueckast 1poOb. JlomycThMble 3HAYEHHUS MEPEMEHHBIX B JIPOOHO-
palMOHANIBHBIX BbIpaXeHUSAX. (OCHOBHOE CBOMCTBO anreOpamdeckoil JpoOu.
CnoxxeHue, BbIYMTAaHUE, YMHOXEHHUE U JEJIEHUE aiaredpandyeckux JapoOe.
Brinenenue nenoit vactu anredpanyeckoi 1poou.

Panmonanbubie BBIPAKCHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHANBHBIX BBIPAKECHUIA.

JlomycTuMble 3HAYE€HUSI TMEPEMEHHBIX B  BBIPAKEHUAX, COJCPHKAILIUX
apupMeTHUEeCKUe  KBaJpaTHbie KOpHH. TOXKIECTBEHHBIC MPeoOpa3oBaHUs
BBIPOKEHUH, COepKaIUX apuhMETHUECKUE KBaIpaTHbIE KOPHHU.

CrerneHb ¢ 11eM1bIM TIOKa3atesieM U e€ cBoiicTBa. [IpeoOpazoBaHue BEIPAKEHUM,
COJIEPIKAILUX CTEIICHH.

YpaBHeHUsS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue. @DopMyna KOpHEW KBaJIpaTHOIO YpPaBHEHUSI.
KonnuecTBo neCTBUTENBHBIX KOPHEW KBAaJAPaTHOrO ypaBHeHHUs. Teopema Buera.
VYpaBHEHUsI, CBOAUMBIC K JIMHEUHBIM YPABHEHUSAM WIHM K KBAJIPATHBIM YPABHEHUSIM.
KBagpaTHoe ypaBHEHHE C mapaMeTpoM. PelleHne TeKCTOBBIX 3a7ad C MOMOIIBIO
KBaJ[paTHBIX YPAaBHECHUH.

JpoOHo-palioHanbHble  ypaBHEHMs. Pemienne  ApoOHO-palMOHATBHBIX
ypaBHEeHHI. PelleHHe TEKCTOBBIX 3aJad C TOMOIIBI0 JIPOOHO-pallMOHATBHBIX
ypaBHeHui. ['paduueckass HTEpHpeTalus ypaBHEHUHN C ABYMs TIEPEMEHHBIMU.

Uucnosslie HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.

HepasencTtBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. CIOKEHHE
U YMHOXEHHUE YHCIOBBIX HEpaBEHCTB. OIlLICHUBAHHE 3HAYECHUS BBIPAKECHHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[lonsiTHE O pemIeHMM HEPABEHCTBA C OJHOM NEpEeMEHHOHM. MHOXKECTBO
pelIEHU HepaBEHCTBA. PaBHOCUIIBHBIE HEPABEHCTRBA.

JIuHeliHOe HEPAaBEHCTBO C OJHOW MEPEMEHHOW M MHOXECTBA €r0 PELICHUM.
Penienrie TMHETHBIX HEPABEHCTB C OJJHOM nepeMeHHOM. CucTeMbl U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOW IEpEeMEHHOU. PemeHne TEKCTOBBIX 3aaad ¢
MMOMOIIBIO JJMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKIUMN

OO6macTpb onpeseneHnss 1 MHOXKECTBO 3HaueHU QyHkinn. CriocoObl 3aaanus
bynkiuit. ['padpux dyaknun. Urenne cBoiictB ¢ynkimu mo e€ rpaduxy. [Ipumepst
rpadukoB GYHKIIHNA, OTPAXKAIOMUX peaTbHbIC MPOIECCHI.

JIunevinas ¢yskuusa. DyHKUIMM, ONMUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO
MPOTIOPIIMOHATILHBIE 3aBUCUMOCTH, WX TPadUKH.

Oynkmun y = kx, y = kKx + b, y = k/x, y = x3, y = VX, Y = |X| u ux cBoiicTBa.
Kycouno-3anannbie GyHKIUU.



9 KUIIACC

Yucaa v BbIYMCICHUS

Kopens n-ii crenenu u ero cBoiicTBa. CTeNeHb ¢ palliOHAIBHBIM IOKAa3aTEIeM
U €€ CBOMCTBA.

AJire0panydecKue BbIpasKeHU s

ToxnecTBeHHbIE TpeoOpa3oBaHUs BBIPAKECHUH, COAEpPKAIUX KOpPEeHb N-if
creneHu. ToXAeCTBEHHBIE MPeoOpa3OBaHUs BBIPAKCHUM, COJIEPIKALIUX CTEIECHb C
palMOHANILHBIM MTOKA3aTeJIeM.

KBagpatHeiii TpéxuneH. KopHu KBagpaTHOro TpéxwieHa. PazmoxeHue
KBaIPAaTHOTO TpEXUJieHa HA JUHEHHbBIE MHOXKUTEIIH.

YpaBHeHUsS ¥ HEPABEHCTBA

bukBanparusie ypaBHeHus. [Ipumepsl mpuMEHEHU METOJI0B PaBHOCHIIHHBIX
npeoOpa3oBaHui, 3aMeHbl TEPEMEHHOM, TpaUUecKoro MeToJa MPU PEIICHUH
ypaBHEHUM 3-i U 4-i CTeNIEHEH.

Pemiennie npoOHO-paliMOHANIBHBIX YPaBHEHUM.

Pemienne cuctem ypaBHEHU C IBYMs TIEpEMEHHBIMH. Pelienne mpoctenmmx
CHUCTEM HEJIMHEWHBIX YpaBHEHHH C JBYMs mepeMeHHbIMU. ['paduueckuii meron
pEeLIeHNs CUCTEMBI HEIMHEMHBIX YPaBHEHUM C IByMs TepeMeHHbIMH. CHCTEMA IBYX
HEJIMHENHBIX YPABHEHUN C IBYMS MEPEMEHHBIMU KaK MOJEIb PEANIbHON CUTYAINH.

UucnoBble HepaBeHCTBA. PellleHrne NTMHEWHBIX HEpPaBEHCTB. J(O0Ka3aTenbCTBO
HEPaBEHCTB.

KBagpaTHeie HepaBeHCTBa C OJHON MepeMeHHOW. PelieHune KBaapaTHBIX
HEPABEHCTB IPaQUUYECKUM METOJAOM M METOJIOM HMHTEPBAJIOB. METOJ MHTEPBAJIOB
IUTsl pallMOHAIBHBIX HEpaBeHCTB. [IpocTeiiline HepaBeHCTBA C MAPAMETPOM.

Peuiennie TeKCTOBBIX 3a/1a4 C TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ aAByMsi nepeMEHHbIMH. PerieHue HepaBeHCTBA C ABYMS
nepeMeHHbIMU. CUCTEMBI HEPABEHCTB € IBYMs NlepeMeHHbIMU. [ paduueckuit MeTon
pEelIeHNs CUCTEM HEPABEHCTB C ABYMS E€PEMEHHBIMU.

DyHKIUMN

Oynkmus.  CBoiictBa  GyHKUMA:  Hymd  QYHKIHH,  [OPOMEXKYTKH
3HAKOTIOCTOSHCTBAa (DYHKITUU, TTPOMEKYTKH BO3pacTaHus W yObIBaHUS (DYHKIINH,
4ETHBIC U HEUETHBIC (DYHKIIMH, HANOOJIbIIIEEe U HAUMEHBITIee 3HAYCHUS (YHKITUU.

KBagpatnunas @ynkuuss u e€ cBoicTtBa. Hcmonp3oBaHHE CBOMCTB
KBaJpaTU4HOU PyHKUMH 7151 pemieHus 3aaad. [loctpoenue rpaduka KkBaipaTHuHON
¢ynkiuu. [lonoxxenne rpaduka KBagpaTUIHOW (PYHKIIMU B 3aBUCHUMOCTH OT €€
koo duumentos. I'paduxu pynxumii Y =ax2, y = a(x — m)?u y = a(x — m)2 +n.
IToctpoenune rpadukoB PyHKIUN ¢ MOMOIIILIO TPeoOpa30BaHUM.

HpoOHo-nuneitnas @yukuus. MccnenoBanue QyHKIui.

Oyukuus Y = X" ¢ HaTypaJIbHBIM TIOKa3zaTeseM N u e€ rpaduk.



YucJioBbIC OCTEA0BATEIbHOCTH M MPOrPecCuH

[lonstue wuMcnoBOil mnocnenoBaTenbHOCTU. KoHeuHble M OECKOHEUHbIE
[OCHEeA0BATENbHOCTH.  OrpaHMyeHHass  IOCJIENOBATEIBHOCTb.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mocieaoBaTeabHOCTh.  CmocoObl  3ajaHust
MOCJIEIOBATEILHOCTU: ONUCATENbHBINA, TAaOJWYHBIA, C TMOMOUIBIO (HOPMYJBI N-TO
YJIEHA, PEKYPPEHTHBIM.

Apudpmernyeckas U reoMmerpuyeckas mnporpeccuu. CBOHCTBa 4YJIEHOB
apupmeTndyeckoil u reoMerpuueckoil mporpeccuid. dopmynabl N-ro  uigeHa
apugmeTndeckol U reomeTpuyeckoi nporpeccuid. dopmysbl CyMMBbI MEpPBBIX N
YJICHOB apu(METUUECKOH U TeOMEeTpUUeCcKO mporpeccuid. 3ajauu Ha MPOLIEHTHI,
OaHKOBCKHE BKJIa/bl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH IMOCIEAOBATEIBHOCTH, O CYMMHUPOBAHUU
0eCKOHEYHO yObIBalOIEl TeOMETPUUYECKOM IPOrPECCUH.

Meton matematuyeckot uHAykuuu. [Ipocrennume npumepsl.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI YUHEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K MPOLUIOMY W  HACTOSIIEMY POCCUHCKOM
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH rpakJIaHUHA U PeaM3aluu €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM TNPHUMEHEHHEM JOCTHKEHUW HAayKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMAaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallME B JEATEIBHOCTM HAa COBPEMEHHYK) CHCTEMY HAy4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH I PAa3BUTHS LIMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH MU MATEMAaTHYECKOW KYJIbTYpPOM KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKHWE 3HAHUA B HMHTEPECax CBOETO
3I0pOBbs,  BEJIEHUSA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas (Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA pe(IEKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOT0 K€ MpaBa JIPyroro 4ejioBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a1a4 B
00J1aCTH COXPAaHHOCTHU OKPYXaloUlel cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIE/ICTBUM /JIs1 OKPY>KAIOIIEH cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa SKOJIOTHYECKUX NpoOJieM U MyTed UX pelieHHus;

8) ajanTanuM K M3MEHAINIUMCH YCJOBHAM COUMAJIbHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPEAEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCSA y JPYTUX JIOJIeH, MpuoOpeTaTh B COBMECTHOM NEATEILHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (GOPMYIHPOBATH UIEH,
HOHSITHSI, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUNW W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAEeUCTBUs, (OpMyIUpOBaTh M OLEHUBATH PUCKU U
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XapPaKTEPU30BaTh CYIIECTBCHHBIE IPU3HAKH MATEMATHUYECKHX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (POpPMYIMpOBaTH W  MPeoOpa3oOBbIBATH  CYKICHHUS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEY N,

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
¢dakTOB, BBICTpaWBaTh apTryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapHUAHTOB PEIICHHUS, BEIONPATh HANOO0JIEE MOAXOAIIHA C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI 110 pPe3yjbTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
IPEIOIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BeIOMpaTh (opMy TpeAcTaBieHUS WHOOpPMAIMM ¥  WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(hOopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH



BOCHPUHHUMATh U (DOPMYJINPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
LeIsIMU OOLIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX, JaBaTb MOSCHEHHS 1O XOAY pEIICHHUs 3aJayH,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOZ€ OOCYXIEHHUs 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBlI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy»KMBaTh pa3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(GopMynHpoBaTh pa3HOIJIACHs, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHUMATh U HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHON M MHJIMBUAYaTbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TOBBIE IITYPMBbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATD
CBOMU JIEUCTBHUSA C JPYTMMU YJI€HAMHM KOMaH/bl, OLICHUBATh KAU€CTBO pe3yJIbTaTa U
Ka4eCcTBO CBOETO BKJIaJla B OOLIUI pe3yabTaT IO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHITHS PEIICHUN (MHANBUAYaIbHOE,
TPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layuH,
BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMU MPU HM3YYEHUH MATEMaTHYECKUX OOBEKTOB M (DAKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 7 kjacce 00y4Jaromuiics MoayyuT Claeayronue npeIMeTHbIe
PEe3YIbTATHI:

Yuca v BLIYUCIECHUS

PanmonannHbIC yKca.

[lepexonuth OoT ogHOM (OPMBI 3alUCH YKCEN K Apyrou (mpeodpa3oBbIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYO, OOBIKHOBEHHYIO B JIECITHYHYIO, B YaCTHOCTHU
B O€CKOHEUHYIO JIECATUIHYIO IPOOB).

Hcnons30BaTh MOHATHS MHOXECTBA HATYPAIbHBIX YHCEJ, MHOXKECTBA IIEJIBIX
9yuces, MHOXXECTBA PAIlMOHAIBHBIX YHCEI TPH PEIIeHWU 3a/]ad, MPOBEACHUU
pacCy>KJIeHUH 1 I0Ka3aTeIbCTB.

[TorrMath 1 OOBICHATH CMBICI TTO3UIIMOHHOM 3aIMCH HATYPaIbHOTO YHUCIIA.

CpaBHUBATH U YNIOPSIAOUYUBATH PALIMOHAIIBHBIC YKCIIA.

BrImonHsATh, coueTas YCTHbIE W TNHUChMEHHBIE TPUEMBI, apuMETHUYECCKUE
JNEUCTBUS C pallMOHAJILHBIMU YUCJIAMH, UCIIOJIb30BaTh CBOMCTBA YMCEN U MpaBUiia
JNEVUCTBUH, MPUEMBI pAITMOHATBHBIX BEIYMCIICHUM.

BBINOJIHATH 1€MCTBUS CO CTETICHSIMH C HaTypajibHBIMHU MTOKA3aTEIISIMU.

Haxonuth 3Ha4Y€HUs] YMCIOBBIX BBIPAKEHUM, COJACpNKAIIUX PpPallMOHAILHBIC
yucjaa W CTENEHU C HaTypaJbHBIM TIOKa3aTejeM, MPUMEHSITh Pa3sHOOOpa3HbIC
CrocoOBI ¥ TPUEMBI BBIYUCIICHHUS, COCTABISATh M OIICHUBAThH YHCJIOBBIC BBIPAKEHUS
MIpY PELICHUH MPAKTUYECKUX 3a/1a4 M 33/1a4 U3 IPYTUX YU4EOHBIX MTPEIMETOB.

OKpyraaTh 4ucia ¢ 3aJaHHOW TOYHOCTBIO, @ TAKXKE 1O CMBICITY MPAKTUYECKON
CUTYyallMM, BBIMOJHATH MPUKHUAKY U OIEHKY pe3yibTaTa BBIYMCICHUN, OIEHKY
3HAYEHUM YHUCIIOBBIX BBIPAXKCHUM, B TOM YHCJIEC MPU PEIICHUHN MTPAKTUYECKUX 3a]1a4.

Pemate TekcToBBIC 3amaun  apUMETHUYCCKUM CIIOCOOOM, HCIOJIb30BAThH
TaOJUIIBI, CXEMBI, YEPTEXKH, APYrUe CpeJACTBAa NPEACTABICHUA JTaHHBIX IIpHU
pellIeHUH 3aja4.

Pemate nmpakTUKO-OPUEHTUPOBAHHBIC 3a/1a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, TMPOMOPIHUOHATIBHOCTPIO BEJIMYHUH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl pelICHUs 3a7ad ¢ YYETOM OTpaHUYCHUM, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

JlemuMoCThb.



Jloka3pIBaTh U MPUMEHSTH MPU PEUICHUHN 3a]1a4 IPU3HAKU JIETUMOCTHU Ha 2, 4,
8,5,3,6,9, 10, 11, mpu3Haku AETUMOCTH CYMMBbI U TPOU3BEICHUS LIEJIBIX YUCEIL.

PacknaapiBaTh HAa MHOXKUTEIW HATypaJIbHBIC YHCIIA.

CBoOOMHO oOMEpUpPOBaTH MOHITUSAMH: YETHOE YMCIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIC YHCIIA.

Haxonute Hambonbmiuii OOIIMI IEeIUTENh U HaUMEHbIlee 00Ilee KpaTHOe
Yuces ¥ UCTOJIb30BaTh UX MPU PEIICHUH 3a/1a4, MPUMEHSTh anroput™ EBkiuaa.

OnepupoBaTh TOHSATHEM OCTaTKa [0 MOMAYJIIO, TPUMEHSTh CBOMCTBA
CpPaBHEHUH 110 MOYIIIO.

AJire0panyvecKue BbIpasKeHH s

BripaxeHus ¢ mepeMeHHBIMU.

Hcnons3oBaTh anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSThH €€
B MIPOIIECCE OCBOEHHUS YUYEOHOTO MaTepuara.

HaxonuTh 3HaueHuss OYKBEHHBIX BBIPAKCHUN MPU 3aJaHHBIX 3HAYCHUSAX

IIEPEMEHHBIX.
Hcnonw30BaTh  NOHATHE  TOXKJIECTBA, BBIIIOJIHATH  TOXKJICCTBECHHBIC
npeoOpa3oBaHus BBIPAKEHUM, I0KA3bIBATh TOXK/ECTBA.
MHoOro4JIeHBbI.

BrimonHaTh mpeodpa3oBaHus [EJI0T0 BEIPAKEHHS] B MHOTOUJIEH TIPUBEICHUEM
MOJIOOHBIX CIIAraeMBbIX, PACKPBHITUEM CKOOOK.

BbInonHATh nelcTBUS (CIOKEHHUE, BBIYUTAHUE, YMHOKEHNE) C OJTHOWICHAMU
U C MHOTOWJIEHAMU, MPUMEHATHh (DOPMYIIBI COKPAIIEHHOTO YMHOXKEHHUs (KBaapaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTh KBaJpaToOB, CyMMa M pPa3HOCTh
KyOOB), B TOM UYHKCJIE /JIs1 YIPOIICHUS BEIUUCIICHUN.

OcyliecTBIsATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHHS 32 CKOOKM OOIIETr0 MHOXKHUTENS, TPYNIMPOBKH CIIaraeMbIX, MPUMEHSS
(bopMyIIbI COKPAIIEHHOTO YMHOKEHHUS.

[TpumensaTs npeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHBIX 3a7a4
13 MAaTEMAaTHUKU, CMEXKHBIX IPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATYypaJbHBIMU IIOKA3aTEJSIMHU IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiia
repexoaa OT UCXOJHOIO0 YPAaBHEHHUS K pABHOCWIBHOMY eMy. [IpoBepsTs, siBiuseTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[lonOupaTs mpuMepsl Map 4YWCEN, SBISIONINXCA PEIICHHEM JWHEWHOTO
YPaBHEHUS C ABYMsSI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM TJIOCKOCTHU I'pauK TUHEUHOTO YPABHEHUS C ABYMS
MIEPEMEHHBIMHU, MOJIB3YSICh TPaQUKOM, IPUBOJIUTH MPUMEPHI PEIICHUSI YPABHEHHUSI.



PemaTe cucteMbl 1BYX JIMHEWHBIX YPaBHEHUH C JIByMsl IEPEMEHHBIMHU, B TOM
quclie rpa@uuecKy.

CocTaBiATp M pelmaTh JHWHEWHOE YPAaBHEHHME WM CHUCTEMY JIMHEWHBIX
YPAaBHEHHM MO YCIOBHIO 3a1a4M, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a71a4y IIOJIy4YEHHBIN PE3yJbTar.

DyHKUUH

Koopnunate! u rpaguku.

N300pakaTh Ha KOOPAUHATHON MPSIMOIM TOUKH, COOTBETCTBYIOLIUE 33JaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OtMeuaTh B KOOPJAWHATHOW INIOCKOCTH TOYKH IO 3aJaHHBIM KOOPANHATAM.

OyHKIUY.

Ctpoutsb rpapuku TUHEHHBIX QYHKIIHM.

OnuceiBaTh € TMOMOIIBIO (YHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpEMsl, 00bEM pabOTEHI.

HaxonuTe 3HaueHne QyHKIMY 110 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeacTaBICHUs W aHalu3a WHGOpMAaIH,
U3BJIEKaTh U UHTEPIPETUPOBATh HH(OPMALINIO U3 IPapUKOB peasbHbIX IPOLECCOB
Y 3aBUCUMOCTEH.

Hcnonp3oBaTh cBOMCTBA (YHKUMH [ aHaiuu3a Trpa@uUKOB peaslbHBIX
3aBUCUMOCTEH (HyJIM (YHKLIMH, NPOMEKYTKH 3HAKOINOCTOSHCTBA (DYyHKIUH,
IPOMEXYTKH BO3pacTaHUsl U yObIBaHUSA (QYHKIMM, HauOOJblllee U HaUMEHbIIEEe
3Ha4YCHUS (DYHKITUN).

Hcnonp3oBaTh rpaduku A UCCIEI0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, Mpu
pelleHny 3a7a4d U3 JPyTUX y4eOHbIX IPEIMETOB U PEAbHOM KU3HU.

K xonity 00yueHus B 8 kiacce oOydaromuiicst TOTYyYUT CISAYIONIUE TPEAMETHBIC
pe3yJIbTaThI:

Yucsa 1 BBIYUCICHUSA

HppauronanbsHble yuca.

[loHnmaTre W HKCHOJIB30BAaTh IMPEACTABICHUS O PAaCIIMPEHUN YHCIOBBIX
MHOKECTB.

CBOOOIHO OTIEPUPOBATH MOHITHIMU: KBAJIPATHBIA KOPEHB, apU(METUICCKUAN
KBaJIpaTHbIM KOPEHb, UPPALMOHAIIBHOE YKCII0, HAXOJIUTh, OICHUBATh KBaJpaTHbIE
KOPHH, UCITOJIB3YsI TPH HEOOXOAUMOCTH KaJIbKYJISITOP, BHIMOIHATH MPEe0Opa3oBaHMs
BBIPAYKCHU U, COJICPKAIINX KBAJIPaTHbIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEN.

Hcnonp30BaTh HavalIbHBIE TMPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
qyuces JJis CPaBHEHUS, OKPYTJIECHUS U BBIUYUCICHUN, U300pakaTh JEeUCTBUTEIbHBIC
YyCJia TOYKAMU Ha KOOPAWUHATHOU MPSIMOM.



Ncnonw3oBaTh 3anucu OOJBIIMX U MaJbIX YHUCEN C MOMOIIBIO JIECSITUYHBIX
apobeil m creneHed yucna 10, 3amuchbiBaTh W OKPYIJSATh YUCIIOBBIE 3HAYEHHUS
pEaNIbHBIX BEJIMYMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1eIuMOCTb.

CB00OOHO OneprUpOBaTh MOHATUEM OCTaTKa MO0 MOAYJII0, TPUMEHSAThH CBOMCTBA
CpPaBHEHUU MO MOJYJIIO, HAXOJUTh OCTATKH CYMMBbI U MPOU3BEICHUSA MO JAHHOMY
MOZYJIIO.

AJireOpandecKue BbIpasKeHHU s

JIpoOHO-paIlMOHAIBLHBIC BBIPAKECHHUS.

Haxonuth nomycTuMble 3HAUYEHHSI TMEPEMEHHBIX B JIPOOHO-paIlMOHATIBHBIX
BBIPAKECHUSX.

[IpuMeHsTH OCHOBHOE CBOWCTBO pallMOHAIIBHON JIPOOH.

BrinonusaTs mpuBeaeHue anredOpanyeckux ApoOel K olIieMy 3HaMEHATelto,
CJIOKEHUE, YMHOKEHUE, JIeJICHUE anredpandeckux Jpooei.

BrINOTHATH TOXIECTBEHHBIE MPEOOPa30BaHUS PAIMOHATBHBIX BBIPAKESHHM.

[TpuMensTH IPpeoOpa30BaHMs BRIPAXKCHUN JJISl pELISHUs Pa3IMYHBIX 3a7a4 13
MAaTeMaTUKH, CMEXHBIX TPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Crenenu.

[IpyuMeHAT, MOHATHE CTENEHW C LEeJIbIM  II0Ka3aTesieM, BBINOJIHATH
npeoOpa3zoBaHus BEIPAKEHUN, COAEPKAIINX CTENIEHHU C IEJIBIM MTOKa3aTeeM.

HppaunronanbHble BBIPAKEHUS.

Haxonutes nonmyctumMble 3HaY€HUSI IEPEMEHHBIX B BBIPAKECHUAX, COIEPKALLINX
apu(pMeTHUYEeCKUEe KBaIpaTHBIE KOPHHU.

BrimonHaTh mpeoOpa3oBaHUs UPPAMOHATIBHBIX BBIPAKEHUN, HWCIONb3YS
CBOMCTBAa KOPHEM.

YpaBHeHUs U HEPABEHCTBA

PemaTte kBaspaTHble ypaBHEHUS.

Pemates 1poOHO-paIiMoHanbHbIE YPaBHEHHUS.

Pemate JsMHElHBIE ypaBHEHHs C IapamMeTpaMH, HECIOXKHBIE CUCTEMBI
JIMHEMHBIX YPAaBHEHUH C IMapamMeTpaMH.

[IpoBOaUTE McCCIIENOBaHUSI YPABHEHUN U CHUCTEM YPABHEHHUM, B TOM YHUCJIE C
MpUMEHEHUEM IpapUIECKUX MPEACTABICHUM (YCTaHABIINBATh, HIMEET JI yPABHCHHE
WJIU CUCTEMA YPaBHEHUI PEIIeHUs], €CJIU UMEET, TO CKOJIBKO, U MPOoUee).

[lepexoanTh OT cIOBECHOW (OPMYITHPOBKH 3a1adul K €€ anreOpanveckoit
MOJIEJIA C TIOMOIIBK) COCTAaBJICHHUS YPAaBHEHHUsS WA CHUCTEMbl YpaBHECHUHU,
WHTEPNPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 33Ja4M MOJYYEHHBIA PE3yIbTar.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIs1 CPABHEHU S, OLICHKH, PEIIAThH
JIMHEHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM M UX CUCTEMBI, JaBaTh IpadUIeCKyI0
WJUTIOCTPALMIO MHOKECTBA PEILICHUN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKUUH

[loHumaTe M UCNOJIB30BaTh (DYHKIMOHAJIbHBIE MOHATHS U A3BIK (TEPMHUHBI,
CUMBOJIMYECKHE OOO3HAUEHMS), OMPEACNsITh 3HaueHHWe (YHKIUU TO 3HAYEHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Crtpoutsb rpapuku QpyHKIMH , OMUCHIBATH CBOMCTBA YUCIOBON (PYHKIIUU 11O €€

rpaduky.

K xoHiy oOyuenus B 9 kiacce 00y4aromuiics Moay4yuT CIeayronue npeIMeTHbIe
PE3YIABTATHI:

Yucaa v BbIYMCICHUS

CB0OOTHO oOmepupoBaTh MOHSATUAMHU: KOPEHb N-i CTENEeHH, CTENeHb C
pallMOHANIBHBIM  TOKAa3aTeNieM, HaxXOJAUTh KOPEHb N-l CTENEeHW, CTENEHb C
palMoOHAJIBLHBIM TIOKA3aTeJIeM, HCIOB3Ysl MPU HEOOXOAMMOCTH KaJbKYJSATOD,
MPUMEHSITh CBOMCTBA KOPHS N-il CTENEHHU, CTETIEHU C PAllMOHATIBLHBIM MTOKA3aTeIeM.

Hcnonb3oBaTh MOHSATHE MHOXKECTBA JACHCTBUTEIBHBIX YHMCE MPU PEHICHUU
3a7a4, TPOBEJICHUMN PACCYKIACHUN U JOKA3aTEJIbCTB.

CpaBHUBaTh M yHOPSAJOYMBATHL JEUCTBUTEIBHBIC YHCIA, OKPYIJISTH
JNEUCTBUTENIBHBIC YMCIIA, BBITIOJIHATh NPUKUAKY PE3YJIbTaTa BHIYUCICHUM, OLICHKY
YUCJIOBBIX BBIPAKECHUM.

AsireOpanyeckue BbIpasKeHUs

CB00OIHO OTNIEpUPOBATH MOHATHEM KBaJAPATHOTO TPEXUIECHA, HAXOAUTH KOPHU
KBaJpaTHOIr'O TPEXUWICHA.

PackitanpiBaTh KBaIpaTHBIN TPEXWICH HA JJUHEUHBIE MHOKHUTEIIU.

YpaBHeHUs U HEPABEHCTBA

PemaTe nmuHENHbBIE M KBaApaTHBIE YPaBHEHUS, YPABHEHMUS, CBOISAILIUECS K HUM,
TpOOHO-pAIMOHANIBHBIE YPABHEHHS.

PemaTe HeclloKHbBIE KBaApaTHBIE YPABHEHUSI C ITAPAMETPOM.

Pemate nuHeliHbIE HEpaBEeHCTBA, KBaJApaTHbIC HEPABEHCTBA, HCIOJIb30BaTh
METOJI WHTEPBAJOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOW MPSMOM,
3aIMChIBaTh PELICHHUE C IOMOIIBI CUMBOJIOB.

Pemate cuctemsl ABYX JIMHEMHBIX YPAaBHEHUW C JABYMS NEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIIECTCS JIMHEUHBIM.

PemaTe HeClIO)KHBIE CUCTEMBI HETMHEVMHBIX YPABHEHUH C IMAPAMETPOM.

[IpuMeHsATP METOABl PABHOCHIIBHBIX MPEOOPA30BAHUIM, 3aMEHbBI TEPEMEHHOM,
rpadudeckoro MeTojia Ipy perieHN YpaBHEeHU 3-i1 1 4-11 CTeTIeHEe .

Pemate  cuctembl  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJAPATHOE HEPABEHCTBO, M300paKaThb PEIICHUE CHCTEMBI
HEPABEHCTB HA YHCJIOBOM MPSIMOM, 3alMChIBATh PEIIEHNUE C TOMOIIBIO CUMBOJIOB.

Pemate ypaBHEHMS, HEpPaBEHCTBA M MX CHUCTEMBI, B TOM YHCIE C
OTPaHUYECHUAMU, HAIPUMED, B LIEJIBIX YUCIIAX.



IIpoBoauTh HcClIENOBaHUs YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIIE C
MIPUMEHEHUEM IpaPpUUECKUX MPEACTABICHUM (YCTaHABIMBATh, UMEET JIM YPABHEHHE
WIM CUCTEMA YPaBHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIBKO, U IpoUee).

Pemiath TeKCTOBBIE 3ajauM alreOpamvdeckKuM CIOCOOOM € TMOMOIIBIO
COCTaBJIEHUSI YPAaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHMS, HEPAaBEHCTBA M HMX CHCTEMBI I COCTABJIECHUS
MAaTeMaTU4YECKOW MOJENU pEeaJbHOM CUTyallud WIM IIPUKIAJHOM 3a1ayu,
MHTEPIPETUPOBATH MOTYUYEHHBIE PE3YJIbTATHI B 3aJJaHHOM KOHTEKCTE.

YucJioBbIE MOCTECA0BATEIbHOCTH M MPOrPecCuH

CB0OOOIHO oOmepupoBaTh MOHATUSMHU: 3aBUCUMOCTb, (YHKIMS, Tpadukx
GyHKUMHK, TpsiMas MPONOPUMOHAIBHOCTb, JUHEWHas (QyHKuus, oOpaTHas
IPOMOPLHUOHATIBHOCTb, MapadoJia, runepoosa, KycCouHo-3aJanHas (pyHKIHS.

Uccnenosarh PpyHKIMIO 10 €€ rpauKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JIaCTh OMpEJeNeHHsl, MHOXKECTBO 3HA4YeHHM, HYJIM (YHKIHUHU, MPOMEXYTKH
3HAKOMOCTOSHCTBA, TPOMEXYTKH BO3pacTaHusi M yObIBaHUS, YETHOCTh W
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHbIIIEEe 3HAUCHUS, ACUMIITOTHI.

Pacno3naBaTh KBajpaTuyHyr0 QYyHKIMIO 1O (popmyse, MPUBOJAUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIUN U3 peabHOU KU3HU, QU3UKH, TEOMETPHUH.

Onpenensate NoJ0KeHHE rpaduka KBaAPAaTUYHON (PYHKIIUN B 3aBUCUMOCTH OT
e€ koa(phULIMEeHTOB.

Ctpoutrb rpaduk  KBaApaTUYHOM  (PYHKIMH, OIHUCHIBATH  CBOMCTBA
KBaJpaTUYHOU (PYHKIIMH 1O €€ rpaduKy.

Hcnonb3oBaTh CBOICTBA KBaAPATUYHON (PYHKIIUU JIs1 PEIICHUS 3a/1ay.

Ha npumepe kBagparuunoit ¢pyHkiuu crpoutsh rpaduk Gpyukuuu Y =af(kx +
b) + ¢ ¢ momormkio peodpaszoBanuii rpaduka Gyrkmuu Y=Ff(X).

NnnroctpupoBaTh ¢ MOMOIIBIO rpadrKa peaabHy0 3aBUCUMOCTD WM MPOIIECC
10 UX XAPAKTEPUCTUKAM.

ApupmMeTnUecKas U reOMeTPUYECKasi IPOrpeccuu

CB060OIHO ONepUpPOBATH MOHATUAMU: TIOCIEA0BATENBHOCTD, apupMeTHIecKast
Y T€OMETPUYECKas IPOIPECCUM.

3amaBaTh IOCTEAOBATEIbHOCTH Pa3HBIMU  CIIOCOOAMU:  OINUCATENIbHBIM,
TaOJIUYHBIM, C TOMOLIBIO GOPMYIIBI N-TO YJI€HA, PEKYPPEHTHBIM.

BBINOJIHATE  BBIYMCIIEHHS C  HCIOJIB30BaHMEM (opMmMysl N-ro 4jeHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakaTh WIEHBI MOCIEJOBATEIPHOCTH TOYKAMU HAa KOOPAMHATHOMN
IIJIOCKOCTH.

Pemats 3amaum, CBsi3aHHBIE C YMCJIOBBIMHM IOCIEIOBATEIBHOCTAMHM, B TOM
quClIe 33J1a4d U3 PeajJbHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHH).



Pacrio3HaBaTh W NPUBOAUTH MPUMEPHI KOHEYHBIX M OECKOHEYHBIX
MOCTIEIOBATENBHOCTEH,  OTPaHMUYEHHBIX  IOCIEJIO0BATEIILHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HmeTh mipeicTaBIeHHE 0 CXOUMOCTH TIOCTIE0BATEIPHOCTH, YMETh HAXOAUTh
CyMMYy O€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON TPOTPECCHUHU.

[TpuMeHATH METOT MaTEeMAaTHUECKOW MHIAYKIIUU TP PEIICHUH 3a71a4.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 UNCJIA U BBIYUCIIEHUA. 11 1 bubnnorexa [JOK
PannonanbeHble yncia (IOBTOpEHNUE) https://m.edsoo.ru/77e09b13
9 O VYHKIMU. KoopamHatel n 17 1 bubnuoreka [JOK
rpaduxu. DyHKIIIN https://m.edsoo0.ru/77e09b13
3 AJITEBPANYECKUE BBIPAXXEHU A. 7 bubnuoreka [IOK
BeIpaxenus ¢ nepeMeHHbBIMU https://m.edsoo.ru/77e09b13
4 VPABHEHI/I}VI N CUCTEMBI 10 1 bubnuoreka [JOK
YPABHEHMWMW. JIuneiinbie ypaBHEHUS https://m.edso0.ru/77e09b13
5 UNCJIA 1 BBIUUCJIEHUA. Crenens ¢ 6 bubmuorexa [JOK
HaTypaJbHbIM MMOKa3aTeIeM https://m.edso0.ru/77e09b13
5 AJITEBPANYECKUE BBIPAXXEHUAL. 93 1 bubnuoreka [JOK
MHoro4ieHsl https://m.edso0.ru/77e09b13
7 AJITEBPANYECKUE BBIPAXXEHUA. 14 1 bubnuoreka [JOK
@opMyIibl COKPAIEHHOTO YMHOXKEHUS https://m.edsoo.ru/77e09b13
bubmuoreka [JOK
8 UNCJIA 1 BBIYUCJIEHUA. JlenumocTh 10 htts://m.eds00.ru/77609b13
N bubmuoreka [JOK
o OYHKIN. Jluneiinaz dynicuus 16 . https://m.edsoo.ru/77e09b13
YPABHEHUA 1 CUCTEMBI
10 YPABHEHWMH. CucTeMs! THHEHHBIX 14 1 bubmmorexa [JOK

yYpaBHEHUH

https://m.edsoo.ru/77e09b13



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

1 [ToBTOpenue, 060061ICHNE, 3 bubmuoreka [JOK
CHCTEMAaTH3aIMs 3HAHUH https://m.edso0.ru/77e09b13
OBUIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME



https://m.edsoo.ru/77e09b13

8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 YPABHEHUA U HEPABEHCTBA. 20 1 bubnuoreka [JOK
HepasencrBa https://m.edso0.ru/6d40b704
9 UNCJIA U BBIUNCJIEHUM L. 17 1 bubnuoreka [JOK
KBagpartHslii KOpeHb https://m.edso0.ru/6d40b704
3 YPABHEHUA N1 HEPABEHCTBA. 17 1 bubmuorexa [JOK
KBagparHsle ypaBHEHUS https://m.edso0.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXXEHI . 17 1 bubmuorexa [JOK
JpoOHO-panroHaIbHbIE BRIPAKEHUS https://m.eds00.ru/6d40b704
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 bubnuoreka [IOK
JpoOHO-panoHaIbHbIC YpaBHEHUS https://m.eds00.ru/6d40b704
bu6mmoreka [IOK
0 OYHKLMH 15 1 https://m.edso0.ru/6d40b704
7 AJI'EBPANYECKUE BbIPAKEHI . 14 bubnuoreka [JOK
Crenenun https://m.edso0.ru/6d40b704
bubmuoreka [JOK
8 UUCJIA 1 BBIYUCJIEHUA. JlenumocTh 7 1 htts://m.eds00.ru/6d40b704
[ToBTOpEHUE, 0000IICHNE, bubnunoreka [JOK
9 . 10 1
cHUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/6d40b704
ACOB II
OBUIEE KOJIMYECTBO YACOB I10 136 8 0

I[TPOTPAMME



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
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https://m.edsoo.ru/6d40b704

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [{OK
1 OVYHKINN 2 1
YHKI ° https://m.edsoo.ru/133deaba
) YPABHEHUA N1 HEPABEHCTBA. 15 1 bubnuoreka [JOK
KBagparHbie HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHUA 1 HEPABEHCTBA. o5 1 bubmuorexa [JOK
VYpaBHEHHUsI, HEPABEHCTBA U UX CHCTEMBI https://m.edsoo.ru/133deaba
4 UM CJIOBBIE ITOCJIEAOBATEJIBHOCTHU o5 1 bubmuotexa [JOK
N ITPOI'PECCHUN https://m.edsoo.ru/133deaba
5 AJITEBPANYECKUE BBIPAXKEHU A. 12 1 bubnuoreka [IOK
CreneHb ¢ paliMoOHaIbHBIM MTOKa3aTeIeM https://m.edsoo.ru/133deaba
[ToBTOpEeHMEe, 0600IIEHNEe, CHCTEMATH3AITIS bu6mmoreka [IOK
6 . 34 1
3HaHUU https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 BbinonHATh, coueTast yCTHbIE M TUCbMEHHbIE TPUEMBI, apu(MeTHYECKHe
' JENCTBUS C pallMOHAJIbHBIMU YHCIIAMU
Haxonuth 3HaueHUs YUCIOBBIX BBIPAXKEHUN, IPUMEHATH Pa3HOOOpa3HbIe
1.2 CcrocoObl M TNPUEMBI BBIYUCIEHUS 3HAUYEHUN JPOOHBIX BBIPAKEHMIH,
CoJIepXKaruXx OOBIKHOBEHHBIC U JIECATUYIHBIC IPOOH
[lepexonuTk OT 0/1HOM (hOPMBI 3aITUCH YUCEI K APYToil (IpeoOpa3oBbIBATH
1.3 JECSITUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IPOOb)
1.4 CpaBHMBATh U yIOPSAAOYNBATH PALIMOHAIBHBIE YHCIA
1.5 Oxpyrnarh yucia
BbInonHATE MPUKUAKY M OLEHKY pe3yjbTaTa BBIUMCICHUN, OIICHKY
1.6 3HAYEHUM YMCIIOBBIX BBIPAKCHUH. BBITOTHATH JEUCTBUSA CO CTEIIEHAMHM C
HaTypaJIbHBIMU TIOKa3aTeNIIMU
17 [IpumeHsTh TOpU3HAKU JEIMMOCTH, pa3joKEHHE Ha MHOMKUTENH
' HaTypaJIbHBIX YHCEll
Pemath mpakTHKO-OpHEHTUPOBAHHBIE 3a/1a4H, CBS3aHHbIE C OTHOIICHHEM
18 BEJIMYUH, MIPONOPIUOHATEHOCTHIO BCJ‘II/I‘II/IH.,. npoueHTaMI:I,
HMHTEPIPETUPOBATH PE3YNbTAThl PEUICHUS 337a4 C YU€TOM OTrpaHHYEHHH,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB
2 AnreOpandeckue BhIpaKEHUs
51 Hcnonb3oBarh  anreOpandecKkyrd TEPMHUHOJOTHIO W CHMBOJIUKY,
' MIPUMEHSTH €€ B IIPOLIECCe OCBOCHHS yueOHOTo Marepuana
99 Haxonuth 3HaueHus OyKBEHHBIX BBIPAKEHUI MPHU 3aJaHHBIX 3HAYCHHSX
' HEPEMEHHBIX
53 BbimonHATe  mpeoOpa3oBaHUs LEJNOTO  BBIPAKEHHS B  MHOTOYJICH
' MIPUBEJICHUEM MOJOOHBIX CJIaraeMbIX, pPaCKpPbITHEM CKOOOK
24 BbINOJIHATE yMHOKEHHME OJHOYIEHA HAa MHOTOWIEH M MHOTOYIEHAa Ha
' MHOTOYJICH, MPUMEHATH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJlpaTa pa3HOCTU
OcymiecTBIATh pa3iioKEHNE MHOTOWIEHOB HAa MHOXHUTENIH C IOMOIIBIO
2.5 BBIHECEHUS 3a CKOOKM OOIEro MHOKHUTENS, IPYNIUPOBKU ClaraeMblX,
npUMeHeHHs! GOPMYIT COKPALIEHHOTO YMHOKEHHUS




[IpumensaTh mpeoOpa3oBaHMs MHOTOUWICHOB Ui PEIICHUS Pa3IHYHBIX

26 3a/1a4 U3 MaTeMAaTUKH, CMEXHBIX IIPEIMETOB, U3 peaJIbHON IPAKTUKHU
27 Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU MOKA3ATEIAMH IS
' npeoOpa3oBaHusl BHIPAKECHHI
3 YpaBHEHUS 1 HEPABEHCTBA
Pemrare nuHeHbIE YpaBHEHUs ¢ OJTHOM IIEPEMEHHOM, IPUMEHSS IIpaBuia
3.1 repexoja OT UCXOJHOTO YpaBHEHHsI K PaBHOCUIbHOMY eMy. IIpoBepsTs,
SIBJISIETCS JIM YNCIIO KOPHEM YpaBHEHUS
39 [TpumensTh rpadudeckre METO bl IPU PEUICHUHN JIMHEHHBIX YPAaBHEHUH U
' UX CUCTEM
33 [TopOuparhs mpumepsl map YHCeN, ABJSIOIIMXCS PELIEHUEM JIMHEHHOTO
' yYpaBHEHUS C ABYMS IEPEMEHHBIMU
Crpouth B KOOPJAMHATHOM IMJIOCKOCTU TpadUK JIUHEWHOTO YPaBHEHHUS C
3.4 JIBYMsI TIEPEMEHHBIMU; TMOJIb3YACh TIpa@UKOM, MPUBOJIUTH IPUMEPHI
pelIeHNs ypaBHEHUS
35 Pemrate cucteMsl ABYX JIMHEWHBIX YPaBHEHHUU C JBYMs IEPEMEHHBIMH, B
' TOM uHCIIe TpaguuecKn
CocraBiATh M peniaTh JIMHEWHOE YpaBHEHUE WIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH M0 YCIOBHUIO 3a/1a4d, UHTEPIPETUPOBATh B COOTBETCTBHM C
KOHTEKCTOM 33J]a4M MOJyYEHHBIN Pe3yabTar
4 Koopaunats! 1 rpaduku. OyHKIIIN
N3obOpaxaTs Ha KOOPAMHATHOH TPSIMOW TOYKH, COOTBETCTBYIOIIHE
4.1 3aJIaHHBIM KOOpAMHATaM, JIy4d, OTpPE3KH, HWHTEpBalbl, 3alKCHIBATH
YHCIIOBBIE MPOMEXKYTKU Ha aNreOpandeckoMm si3bIKe
4.2 OTMeuaTh B KOOPJAMHATHOM INIOCKOCTH TOYKH IO 33JaHHBIM KOOPAUHATAM
4.3 CrtpouTts rpaduxu TuHeHHBIX QyHKIMA. CTpouTh Tpaduk GyHKIUU Y = |X|
OnuceiBaTh € TOMOINBIO (PYHKIUN H3BECTHBIE 3aBHCHUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BpEMsI, pacCTOSIHUE, LEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00BEM pabOThI
4.5 Haxonuth 3HaueHue (GyHKIMH 110 3HAYSHHIO €€ apryMeHTa
[Tonumarts rpaduueckuii cnocod nmpeacTaBieHus U aHaIW3a HHGopMaIuy,
4.6 W3BJIEKaTh M MHTEPIPETUPOBATH HH(OpMaILMI0 U3 TpadUKOB pealbHbBIX
MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepsAeMoro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna ¥ BBIYMCIEHUS




1.1

Hcnonp30BaTh HaYaJIbHBIE IIPEACTABICHHS] O MHOXKECTBE JIEHCTBUTEIIBHBIX
yucesl JUls CpPaBHEHHUS, OKPYIVIEHUS M BBIUMCIEHUH, H300paxarb
JEUCTBUTEIIbHBIC YHCIIA TOYKAMU HA KOOPIAMHATHOM IIPSIMOU

1.2

[TpumeHnsaTh MOHATHE apU(PMETHUIECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCHOJb3ys MpU HEOOXOJUMOCTH KaJbKYyJIsATOD,
BBITIOJIHATh IPe0Opa3oBaHUsl BBIPAKECHUH, COIEp)KAIIUX KBaJpaTHbIC
KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcnonrs3oBate 3amucu OOJIBIINX U MaJIBIX YKCEII C IIOMOIIBIO ACCATHYHBIX
npoOeit u crenenedt yucia 10

Anrebpandeckue BbIpaKeHUs

2.1

[IpumeHATh TOHATHE CTENEHW C LEJbIM TO0Ka3aTeleM, BBINOJIHATh
npeoOpa3oBaHusl  BBIPAKEHUN, COJEPXKAIIMX CTEMEHU C  LEIbIM
IIOKa3aTeIeM

2.2

BeimonusaTe TOXJECTBEHHbIE npeoOpazoBaHus palOHAIBHBIX
BBIDQXKEHUI Ha OCHOBE MpaBWI JACUCTBUN HaJ MHOTOWIEHAMU U
anredpandeckuMHu JIpoOsSMu

2.3

PacknanpiBaTte KBagpaTHBIA TPEXUIEH HA MHOKHATEIN

24

[IpumensTs npeoOpa3zoBaHMsl BEIPAKEHUH JUTs peIIEHUs pa3InYHbIX 3324
W3 MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEATBHON TPAKTUKHU

YpaBHEHUS U1 HEPABEHCTBA

3.1

Pemats nuHeitHbIe, KBaApaTHbIE YPaBHEHUS U pallMOHAIbHBIE YPABHEHMUS,
CBOJSIILIMECS K HUM, CUCTEMBI IBYX YpaBHEHUI C IBYMsI I€pEMEHHBIMU

3.2

[IpoBoauTh mpocCTEIIE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YpaBHEHUH,
B TOM 4HCI€ C TPUMEHEHHUEM TIpauuecKux MpeaCcTaBICHUN
(ycTaHaBnMBaTh, UMEET JIU YPAaBHEHHE UJIM CUCTEMa YpaBHEHUM pellieHus,
€CJIM UMEET, TO CKOJIbKO, U IIPOYee)

3.3

[TepexoauTh OT clioOBECHOU (GOPMYIHPOBKH 3a/auu K €€ anredpandeckoi
MOJIETIM C TOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CUCTEMbl YPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJaud MOJyYCHHBIN
pe3yabTaT

3.4

HpI/IMCHHTL CBOMCTBA YHCJIOBBIX HCPABCHCTB JII CpaBHCHH:A, OLICHKH,
peumaTb JIMHEHUHEBIE HCPAaBCHCTBA C O,I[HOI71 nepeMeHHoﬁ U HUX CHUCTCMEI,
JaBaTb rpa(bnqecxylo HWIUIIOCTPALUIO MHOXKXCCTBA peH_IeHI/Iﬁ HCPAaBCHCTBA,
CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

ITonnMaTh 1 UCIIONB30BaTh (DYHKIIMOHATIBHBIE TOHATHUS U S3bIK (TEPMHUHBI,
CHUMBOJIMUECKHE 0003HaueHUs), OMNpeAessATh 3HaueHue (YHKIUH MO
3HA4YEeHHUIO apryMEHTa, OINpeIesATh CBOMCTBA (PyHKIMH 110 €€ rpaduky

4.2

Crtpouts rpaduku dMeMeHTapHbIX PYHKIWN BUA:
y=k/x




y=Kk/X, y =X, y = X3, y = |x|, onuchIBaTh CBOMCTBA YKCIOBON (DYHKIIUHU IO
e€ rpaduky

9 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHus
pe3yJabTara
1 Yucna v BBIYKCICHUS
1.1 CpaBHUBaTh U YIOPSAI0UMBATH PAllMOHAJIbHBIE U UPPAL[MOHATIbHBIE YHCIIA
BreimonusaTe apudmMernueckue NEUCTBUS C pallMOHAJIBHBIMH YHCIaMH,
1.2 codeTasl YCTHbIE W THChbMEHHBIE MPUEMBI, BBITIOJHATH BBIYUCICHUS C
HPPAIMOHAIEHBIMU YHCIIAMH
13 HaxomuTe 3HayeHus cTeneHed C MENbIMH TO0Ka3aTelisiMU U KOPHEH,
' BBIYUCIISTH 3HAYEHUS YUCIOBBIX BBIPAKECHUN
14 OKpyTasaTh JEHCTBUTENbHBIC YHCIIA, BBITIOJHATH MPUKUIKY pe3yiabTara
' BBIYMCIIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
51 Pemrate nuHeiHbIE M KBAaJAPATHBIE YPABHEHUS, YPABHEHHUS, CBOAAIIAECS K
HUM, TIpoCTeHiue ApoOHO-palliOHaIbHbIE YpaBHEHHS
Pemate cucTeMbl ABYX JIMHEHHBIX YPAaBHEHHM C JBYMSI IEPEMEHHBIMU U
2.2 CUCTEMBI JBYX YpPaBHEHHMH, B KOTOPBIX OJIHO YpPaBHEHHE HE SIBISETCA
JIMHENWHBIM
Pemath TekcToBBIE 3adauu anreOpanyecKuM CIIOCOOOM C TOMOIIBIO
2.3 COCTaBJICHUS YPaBHEHMS WJIM CHCTEMBl JBYX YpPaBHEHHMH C JByMs
MIePEMEHHBIMU
[IpoBoauTh mpocTeiime ucciae0BaHus YpaBHEHUN U CUCTEM YpaBHEHUH,
24 B TOM 4YHCIIE€ C IPUMEHEHHEM TpadudecKuX MpeacTaBlIeHuil (Hampumep,
' yCTaHaBJIMBATh, UMEET JIM YPAaBHEHUE UJIM CHCTEMa YPABHEHUI pelIeHus,
€CJIM UMEET, TO CKOJIBKO)
Pemats nuHeliHble HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, M300paxaTh
2.5 pelleHue HEpaBeHCTB HAa YHUCIOBOM MPSIMOW, 3alMCHIBATH PELICHUE C
MIOMOIIIBIO CHUMBOJIOB
Pemate cuctemMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
26 BKITIOYAIOIINE KBAJAPATHOE HEPABEHCTBO, M300pakaTh PEUICHUE CUCTEMBI
' HEpPaBEHCTB HAa YHUCJIOBOW MpPSIMOM, 3alMCHIBATh PEIICHHE C MOMOIIBIO
CUMBOJIOB
2.7 Hcnonp3oBaTh HEpaBEHCTBA MIPU PELICHUU PA3TUYHBIX 33734
3 OyHKIMH




Pacmio3naBarts (byHKI_[I/II/I HN3YUCHHBIX BUIOB. IToxa3pIBaTh cXeMaTHYECKH
pacroyiokeHue Ha KOOPAMHATHOW IJIOCKOCTU I'paduKoB (YHKUIUN BUIA:

3.1
y=kx, y=kx+b, y=k/x, y=ax?*+bx+cC, B 3aBUCHMOCTH OT 3HAYCHUI
KO3 QHIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKINN
3.9 [Toka3pIBaTh CXeMaTHUECKH PACIIONIOKEHHE Ha KOOPAWHATHOM TIIOCKOCTH
' rpadukoB QyHKIMA Buga Y = VX, Y = |X| ¥ OMCHIBATh CBOMCTBA (QYHKITHIA
33 CtpouTth 1 1300paXkaTh CXeMaTUYECKH TPapUKU KBAIPATUIHBIX ()YHKITHIA,
' OTIMCHIBATh CBOWCTBA KBAIPATUYHBIX (DYHKIUH 10 MX rpadukam
Pacno3naBare kBajpaTHuHyl0 (QyHKOHIO 10 (opmylne, NTPUBOIUTH
3.4 MpUMeEpPbl KBAJIpaTUYHBIX (YHKIMM U3 peanbHOW KU3HHU, (U3HKH,
reOMETPUH
4 Apudmernueckas U reoMeTpruecKas Mporpeccuu
41 Pacnio3naBare apuMeTHUECKyI0 M TEOMETPHUYECKYIO IMPOTPECCHH TPH
' pa3HBIX CII0co0ax 3aJaHusl
BEIMONHATE BBIYMCICHUS C WCHOJB30BaHUEM (GOpMyIT N-TO diIeHa
4.2 apumMeTnyecKoil M TreoMEeTPHUYEeCKOM MpOrpeccHii, CyMMbl HEPBBIX N
YJICHOB
43 N300pakaTe WieHBl MOCIENOBATEIHHOCTH TOYKAMH Ha KOOPIUHATHOM
' IUIOCKOCTH
Pemare 3amaun, cBsI3aHHbBIE C YUCIOBBIMU MOCIIEA0BATENBHOCTSIMH, B TOM
4.4 YUCJIe 3a/ladydl U3 pPeabHOM >KM3HU (C HMCIOJB30BAHHEM KAJIBKYJISATOPA,

UQPPOBBIX TEXHOJIOTHH)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsiemMblii 31eMEeHT COJeP:KAHUSA
1 Yucna v BBIYKCICHUS
JpoOu 0OBIKHOBEHHBIE U ICCATHYHBIC, IEPEXO0/1 OT OAHOM (OPMBI 3aITUCH IpoOei
1.1 K gpyroi. IloHATHEe  panMOHANIBHOIO  4YHCA, 3alUCh, CpPaBHEHHE,
yIOPSA0YMBAHUE PALlMOHATIBHBIX YHCEI
12 Apudmernueckue AeMCTBUS C palMOHATBbHBIMM 4HcliaMu. Perienue 3amau u3
' peaIbHOM MPAKTUKHU HA YacTH, Ha IpoOu
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJelieHue, IpeoOpa3oBaHue
' BBIPAKEHUI Ha OCHOBE ONPE/ENICHUS, 3aIIUCh OOJIBIINX YUCEN
14 [Ipo1eHTsl, 3amuch NPOIEHTOB B BUAE ApoOU U IpoOH B BHUJIE MPOLIEHTOB. TpH
' OCHOBHBIE 33/1a4M Ha MPOLIEHTHI, pelIeHUE 3a7a4 U3 PeaJIbHOU MPaKTHUKU
15 [IpumeHeHne MpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATypaIbHBIX
' qrcen
1.6 PeanbHble 3aBUCHMOCTH, B TOM YHCIIE MTpsiMas U 0OpaTHas MPONOPIUOHATIEHOCTH
2 AnreOpandeckue BbIpaXKEHUS
21 ITepemenHbIe, YMCIOBOE 3HAYEHHUE BBIPAXKEHUS C INepeMeHHO#. JlomycTumblie
' 3HAUEHUS MIEPEMEHHBIX
59 [IpencraBienre 3aBUCMMOCTH MEXKIY BeJIMUYMHAMU B BHIE (HOPMYIIBL.
' Boruncnenus no popmynam
2.3 [IpeoOpa3oBanrie OyKBEHHBIX BHIPAKEHUMN, TOXKIECTBEHHO PAaBHBIE BHIPAKEHUS
24 CBoiICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
95 OpnHounenbl M1 MHOrowieHbl. CreneHb MHoOrowieHa. Cl0KE€HHE, BBIYMTAHUE,
' YMHO>KEHUE MHOTOYJIEHOB
26 @opMyInbl COKPAIEHHOTO YMHOKEHHUS: KBAaApaT CyMMbl M KBaJpaT Pa3HOCTH.
' ®opmyna pa3HOCTH KBaapaToB. Pa3inokeHre MHOTOYIEHOB HA MHOKUTEIN
3 VYpaBHeHus
31 YpaBHEHHE, KOpPEHBb ypajBHeHI/I}I, npaBujia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTDh YPaBHEHU
32 JIuneliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YHCIO KOpHEH JIMHEHMHOIO
' YPaBHEHUs, PELLICHUE JINHENHBIX YPABHEHUN
33 CocraBieHMe ypaBHEHHH M0 YCJIOBHIO 3a/ayd. PellleHne TEeKCTOBBIX 3a1ad C
' MOMOIIIBIO YpaBHEHHH
3.4 JIuHeliHOe ypaBHEHUE C JBYMS MIEPEMEHHBIMU U €r0 TpaduK
Cucrema AByX JIMHEHHBIX YpaBHEHUH C IBYMS IIE€pEMEHHBIMU. Pemienue cucrem
3.5 ypaBHEHHUH crocoOOM MOJCTaHOBKH. [IpuMephl pelieHHust TEKCTOBBIX 3a/ad ¢
MIOMOIIBIO CUCTEM YPaBHEHUM




4 Koopaunats! u rpadpuku. @yHkuuu
4.1 Koopaunara Touku Ha npsmMon
42 Uucnossle npoMexyTku. PaccrosiHue Mexay AByMs TOYKaMHM KOOPAMHATHOU
' psAMOit
43 [IpsmoyronpHas cuctema koopaunar, ocu OX u Oy. AGcrucca u opiuHaTa TOYKU
' Ha KOOPIMHATHOM IIOCKOCTH
44 [Tpumeps! TpaduroB, 3agaHHBIX (opmyrnamu. UteHue rpadukoB peasbHBIX
' 3aBHCHMOCTEH
4.5 [Honstne pynkuunu. I'paduk Pynxnuu. CoiicTBa QyHKUINN
4.6 Jluneitnas pynkuus, e€ rpaguk. I'papuk pynkuun y = [x|
4.7 I'padmueckoe perieHre MTMHEWHBIX YpaBHEHUH U CUCTEM JINHEWHBIX YpaBHEHHM
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Yucna v BBIYMCICHUS
11 KBampatusiii kopeHb u3 uwncna. [lonstue o0 wuppalnroHaIbHOM YHCIHE.
' JlecsiTuuHble MPUOTMKEHUS UPPALMOHATIBHBIX YHCE
CBoiicTBa apu(PMETHYCCKUX KBAJIPATHBIX KOPHEH H WX MPUMEHEHHE K
1.2 peoOpa30BaHUIO0 YUCIIOBBIX BBIPAKEHHH M BBIYUCICHUSM. JleHiCTBUTEIbHBIC
qucna
1.3 CreneHb c 1e1bIM MoKaszaTesneM 1 €€ cBoiicTBa. CTaHaapTHas 3alKiCh YUCiIa
2 AnreOpandeckue BhIpaXKEHUs
2.1 KBanpatublii TpéxusieH, pa3ioKeHHe KBaJPaTHOTO TPEXWIEHA HA MHOKUTEIN
2.2 Anrebpaundeckas 1po0b. OCHOBHOE CBOMCTBO airedpandecKkoi 1poou
2.3 CrnoxeHue, BRIYUTaHNUE, YMHOKCHHE, JISTICHUE aJIreOpandecKux Apooeit
2.4 PanvionanbHbBIE BRIpOKESHUS U UX TIPE0Opa3oBaHue
3 YpaBHEHHS 1 HEPABEHCTBA
31 KBanpatnoe ypaBHeHwue, (opMyna KOpHEH KBaapaTHOTO ypaBHEHHUs. Teopema
' Buera
3.2 Pemenne ypaBHeHU, CBOAAIIUXCS K TUHEHHBIM M KBaAPATHBIM
3.3 [IpocTeiimme qpoOHO-pallMOHATIBHBIE YPaBHEHUS
I'paduueckass MHTEpIpeTanysl ypaBHEHUH C JBYMs NEPEMEHHBIMH M CHUCTEM
3.4 JVHENWHBIX ypaBHEHMH C JABYMs IepeMeHHbIMU. [Ipumepsl pemieHus cucteM
HEJIMHEHHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMU
3.5 Pemienune TeKCTOBBIX 3ajay alreOpandeckuM crocoOoM
3.6 UucnoBble HEPaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TEpEMEHHON




3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeliHble HEPABEHCTBA C OJJHOW IEPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHON NIEPEMEHHOM
4 OyHKIIUU
41 [onsitne ¢ynkiuu. OOIaCTh ONpeneNeHuss 1 MHOXKECTBO 3HAYCHHN (DYyHKIIHU.
' Crioco0bl 3a1auust QYHKIMN
4.2 I'padux Gpynkun. Urenue cBoicTB hyHKIMHU 10 e€ rpaduky
4.3 [Tpumeps! rpadukoB HyHKIUH, OTPAKAIOMUX PEATBHBIE TPOIECCHI
44 OyHKIMKM, ONUCBHIBAIONIMNE TPAMYIO ¥ OOpaTHYI TPOMOPIHOHAIBHBIC
' 3aBHCHMOCTH, X IpaduKu
4.5 OyHkumu y =x2,y = x3
4.6 OyHkuuu y = [1X, Yy = |x|
4.7 I'padmueckoe pemieHre ypaBHEHUI U CUCTEM YpaBHEHUI
9 KITIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna 1 BEIYMCICHUS
11 PanmoHanbHble 4Yncia, HMppalUOHANbHBIE YHUCIA, KOHEYHble M OECKOHEUHbIe
' JECATUYHBIE IPOOH
MHOX€eCTBO JEHCTBUTEIBHBIX YHCEN, NEUCTBUTEIbHBIC YMCIIA KaK OCCKOHEYHBIE
12 JecATUYHble ApoOH. B3auMHO 0JHO3HAUYHOE COOTBETCTBHE MEXKIYy MHOXKECTBOM
' JEMCTBUTEIBHBIX YUCEI W KOOPJAMHATHOW mpsiMmoil. CpaBHEHHE JNEHCTBUTEIBHBIX
qucen
1.3 Apugpmernueckue 1eicTBUS ¢ AEHCTBUTEIbHBIMH YHCIAMU
W3mepenus, npubaykeHus, OLEHKH. Pa3mepsl 0OBEKTOB OKpPYKAaIOLIEro MHpa,
14 JUIUTENIHOCTh IPOIIECCOB B OKpyKatomeM wmupe. I[IpubmwkéHHoe 3HaueHue
' BEJIMYUHBI, TOYHOCTh NpuOMKeHus. Okpyrienue uucen. [Ipukuaka u oneHKa
pe3yabTaTOB BBIYMCICHUI
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 VYpaBHEHHUSI C OJJHOI EpEMEHHON
2.2 JIuneitnoe ypaBHeHue. Perenue ypaBHEHUM, CBOIAIIUXCS K JIMHENHBIM
2.3 KBanpatHoe ypaBHeHue. Penienne ypaBHeHUH, CBOAALIMXCS K KBaJAPaTHBIM
24 buksanpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPETbeU M YETBEPTOU
' CTEIeHeH pa3nokKeHueM Ha MHOXKUTENN
2.5 Pemienne n1poOGHO-palIMOHANBHBIX YPaBHEHUI
2.6 Cucremsbl ypaBHEHUH
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU H €ro rpaduk




2.8

Pewrenne cucrem IByX JMHEHHBIX YPAaBHEHUMN C IByMs IIEPEMEHHBIMU

Pemenue cucrem IByX ypaBHEHUI, OHO U3 KOTOPBIX JIMHEMHOE, a APYrO€ — BTOPOU

2.9
CTENEHU

2.10 I'paduueckast MHTEpIIpETALIUS CUCTEMBI YpaBHEHHH C ABYMSI IIEPEMEHHBIMU

211 Perrenne TeKCTOBBIX 3aj1a4 anreOpandecKuM CrocoooM

2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHeitHBIX HEPABEHCTB C OJHON IEPEMEHHOU

2.14 Pemrenne cucrem JIMHEHHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN

2.15 KBanpatHble HEpaBeHCTBa

516 I'padmueckass uHTEprpeTranuss HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMs
' HepEMEHHBIMU
3 OyHKIUN

31 KBanparuunas pynkuus, e€ rpaduk u coiictsa. [lapadosa, KoOpAMHATHI BEPILINHBI

napaboJibl, 0Cb CAMMETPHUH HapadoIbl

3.2 I'padukn dpynxumii y=Kx, y=kx+b u ux coiictsa

3.3 I'paduku Gpynkuumit y=K/x, y = X® u ux cBoicrea

3.4 I'paduku QyHkuuii , u ux cBoicTBa
4 UucnoBsle MOCIEA0BaTEIbHOCTH

41 Ompenenenre W CHoCOOBI 3aJlaHUsI YMCIIOBBIX IOCTEAOBATEIIBHOCTEH. 3amaHue
' MOCJIEI0BATEILHOCTH PEKYPPEHTHOM popmyIoit u popmysoii N-ro uieHa

42 Apudmernueckas mnporpeccus. DopMyabl N-TO  wieHa apUPMETUUECKOI
' MIPOrPECCUU, CYMMBI TIEPBBIX N UIEHOB

43 I'eomerpuueckas nporpeccusi. QopMybl N-To YieHa T€OMETPUUYECKON TPOrPeccu,
' CYMMBI IIEpBBIX N YJICHOB

44 N3obpaxenne 4jieHOB apu(PMETHIECKON B TEOMETPUUCCKON MPOTPECCHI TOYKAMU
' Ha KOOPJAMHATHOM TJIOCKOCTU. JIMHEMHBIN M SKCIIOHEHIIMAIbHBIA POCT

4.5 Cno>xHbIC MPOIICHTHI




PABOYASA TPOT'PAMMA YYEBHOI'O KYPCA
«TEOMETPHUSI» HA YIJYBJEHHOM YPOBHE B 7-9 KJIACCAX

HOACHUTEJIBHAS 3AIINCKA

I'eomeTpusi kaKk OAWMH W3 OCHOBHBIX pa3JelOB IIKOJIbLHON MaTeMaTHKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHYECKYIO,
JOKa3aTeNbHYO JIMHUIO. L[EHHOCTh M3y4eHMs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNUCA YUUTCS MPOBOAMTD
JI0Ka3aTeJIbHbIE PACCYXKIEHUS, CTPOUTH JOTUYECKUE YMO3AKIIOUEHHS, TOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHIPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCy>KIeHusi «OT TMPOTUBHOTO», OTJIMYaTh CBOMCTBA OT  IPHU3HAKOB,
dbopmynupoBaTh oOpaTHbIe yTBEpKIeHUa. Ocoboe 3HaueHne JoKa3aTeabHas JINHUS
UMeeT I yrayOaEéHHOro U3y4eHUs MaTeMaTHKY.

Lenbto n3yyeHus TEOMETPUU SBJISETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTa
P PEIICHUH KaK MaTeMaTHYCCKUX, TaK U MPAKTUUYECKUX 3a7a4, BCTPEUAIOITUXCS B
peanbHOM  >ku3HU.  OOyyammuiics  JOJDKEH  HAay4YUTbCs  OMNPENeisaTh
reOMETPUYECKYI0 (UTYpy, ONMUCHIBATH CJIOBAMHM YEPTEXK WIM PUCYHOK, HAUTH
IION[aAb  3€MEIBHOT0  ydYacTKa, pacCUUThIBaTh  HEOOXOIUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOdyeMble pa3Mepbl Trapaxka JUisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHuu 3amay MPAKTHYECKOTO XapakTepa OOYyYArONIMIICS yUUTCS CTPOUTH
MaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, HPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIYYEHHOI'O pe3yJibTaTa.

Oco6eHHOCTh YU4eOHOTO Kypca YITyOaEHHOT0 H3yUeHHsI TeOMETPUU COCTOUT B
TOM, YTO OOy4Yaroluecs He MPOCTO 3HAKOMSTCS C ONPEACIEHHBIMU TOHITHIMU, a
YBEpPEHHO OBa/ieBatoT uMH. CylIeCTBYIOIIME TEMbI MPOrpaMMbl 0a30BOTO Kypca
reOMETPUU U3YYaIOTCsl Ha OoJiee TITyOOKOM YPOBHE, a 00yJaronIuecs: mpruoopeTaroT
YMEHHUSI, MOMOTAOUME€ MM YBEPEHHO IPHUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX MPEMETax, MPexae Bcero pusnke u nHPOpMAaTHKE,
a TaK)Ke TMOJIb30BAaThCSl MOJYYEHHBIMU 3HAHMSIMU TPU PEUICHUU MNPAKTUYECKUX
3a/ad.

CornacHo yueOHOMY IJ1aHy B 7—9 Kilaccax u3ydaercsi yriyOJE€HHbIN yueOHbIN
Kypc «l'eoMerpusi», KOTOpPbIA BKIIOYAET CJIEAYIOINIME OCHOBHBIE pa3Aeibl
conepxkanusi: «Hawama  reomerpum», «TpeyrombHuku», «OKpYyKHOCTBY,
«Hetpipéxyronbaukny, «Ilogodue», «dneMeHTsl TpUroHoMeTpuny, «llnomagn», a
Takke «MeTos koopauHaTy», «BekTopbl», «[IpeodbpazoBanus IIOCKOCTHY.



Ha u3ydenue yueOHoro kypca «I'eometpusi» orBoautcs 306 yacoB: B 7 kiacce
— 102 gaca (3 gaca B Henento), B 8 kinacce — 102 gaca (3 yaca B Hezeno), B 9 kiacce
— 102 gaca (3 yaca B HeJIeJIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HayvaJsa reomerpuu

Hctopuss BO3ZHUKHOBEHMST W pPa3BUTUSA reoMeTpud. HauanpHble NOHATHSA
reoMeTpuu. Touka, mpsiMas, OTpe3oK, jayd. lloHatue o0 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONIPEACICHUU.

B3aumHOe pacronoxeHue TOueK Ha INpsAMou. M3mepeHue MIMHBI OTpe3Ka,
PAcCTOSIHUE MEXKAY TOUKAMH.

[lonymnockocts W yroia. Bwuasl yrnos. HM3mepeHue BEIUYUH YTJIOB.
BeprukanbHbie U cMexHble yruibl. [lapanienbHble 1 NEPIEHAUKYJIISPHBIE TIPSIMBIE.
PaccrostHue ot Touku 10 nipsamMon. buccekrpuca yria.

Jlomanas. Buael nomansix. JimHa nomaHoi. MHoroyronsHuku. Ilepumerp
MHOTOyroJjibHUKa. [IOHSITHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOIOYT'OJIbBHUKAX.

[lepBuuHbIe TMpeACTaBICHHS O pPaBEHCTBE (UTYp, HUX PaACHOJIOKECHHH,
CUMMETPHH.

IIpocreiimue nmocrpoenusi. MHCTpYMEHTHI U1l U3MEPEHUM U IIOCTPOCHUM.

TpeyroibHUKH

Buael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIE, TYINOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHUE. Meauana, OwuccekTpuca ©  BbICOTA
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOpOM TNpPHU3HAKK PABEHCTBA
TPEyrolbHUKOB. PaBHOOEIpEHHBIC TPEYroJbHUKU HM UX cBoicTBa. Ilpu3Hak
paBHOOEIPEHHOTO TPEYTroJIbHUKA. TpeTHil MpU3HaK PaBEHCTBA TPEYTOJIbHHUKOB.

CooTHoOIIEHUSI MEXK]y CTOPOHAaMHM W yriamH TpeyrojbHuka. HepaBeHCTBO
TpeyrojapHuka. HepaBeHCTBO O JJIMHE JTOMAHOM.

CummeTtpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOi cumMeTpuu. [Ipumepst
CUMMETPHUH B OKPYIKAIOIIEM MHUPE.

IapaniaensbHbie npavMbie. CyMMa yriioB MHOTOYT0J1bHUKA

[TapamienbHOCTB NPAMBIX, HCTOPUYECKUE CBEIEHU O nocTynare EBkinuaa u o
poiu JIo6a4eBCKOTO B OTKPHITUU HEEBKIUA0BOM reoMeTpuu. CBONCTBA U MPU3HAKU
napauieNibHbIX OpsiMbiIX. CyMMa yIJioB TpeyrojbHHKA. BHelHHe — yIiibl
TpeyroibHuKka. CymMMa BHYTPEHHHUX YIJOB MHOTOYTrOJIbHHKA U CyMMa BHEIIHUX
YTJIOB BBITYKJIOTO MHOTOYTOJIBHHKA.

IIpsiMoyroyibHbIE TPEYT0JIbHUKH

[Ipr3Hakyu paBeHCTBa MPSMOYTOJIBHBIX TPEYTrOJIbHHUKOB. llepneHnukynsp u
HakJI0HHasg. CBOMCTBO MEAUaHbI MPSIMOYTOJBHOTO TPEYTOJbHUKA, TPOBEIAEHHOMN K
rurnorenyse. [IpamMoyroapHblii TpEYroabHUK C Yriaom B 30°.

OKpY:KHOCTH



[loHATHS OKPYKHOCTH M Kpyra. DJE€MEHTBl OKPY>KHOCTH M Kpyra: LEHTD,
paguyc, 1MaMeTp, XopAa, UX CBOMCTBA. B3anMHOE pacmnonokeHue OKpYyKHOCTH U
npsamoi. KacarenpHas u cexymas Kk OKpy»kKHOCTH. OKpy>KHOCTb, BIUCAHHAs B yTOJ.
IIpocreiiime MoCcTpoeHus ¢ MOMOIIBIO LUPKYIIS U JINHENKH.

I'eomeTpuyeckue MecTa TOYEK

IToHATHE O reOMETPUYECKOM MeCTE TOYEK. IIpuMepbl reoMeTpruuecKuX MecT
TOYEK Ha IUIOCKOCTHU. buccekrpuca yria u CepeIHHbBIN NEPIICHAUKYISAP K OTPE3KY
KaK reoMeTpuYecKne mecta ToueK. OnmcaHHas OKpPYKHOCTb TPEYroJbHUKA, €€
LEeHTp. MeTox reOMETPUYECKUX MECT TOUYEK IIPU PELICHUU T€OMETPUUYECKUX 3a/1au.

ITocTpoeHus ¢ MOMOIIbLIO HUPKYJIA M JTUHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHUM, STaIbl
3a/1a4M HA MOCTPOCHUS, pELIEHUE 3a7a4 Ha IOCTPOCHUE LIUPKYJIEM U JIUHEUKOM.

8 KUIACC

YeTbIpEXyroabHUKU

[lapannenorpamm, ero mNpu3HaKu H cBoicTBa. [IpsMoyronbHUK, poMoO,
KBaJipaT, UX NpHU3HAKU U cBoMcTBa. Tpanenusi. PaBHOOenpeHHas Tpamemus, eé
cBolcTBa M nipu3Haku. [IpsmoyronbHas tpaneuus. CpeaHss JUHUS TPaNeuu.

CpenHsisi nuHUS TpeyrojbHUKa. MeTos yIBOEHHUS MEIHaHbl TPEYTOJbHHKA.
Teopema o nepeceyeHUH MEAUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUHOHAIBHBIX OTpe3kax. Teopema
BapunboHa 11 Npon3BOIBHOTO YETHIPEXYTOJIBHHUKA.

LlenTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHonooue

[Togobue TpeyroabHUKOB, KoddduimeHt momoous. Ilpusnaku momoOus
TPEYrolbHUKOB. llpuMeHeHne mOMOOMS TPH PEHICHUH TEeOMETPUUYECKUX U
NPaKTUYECKUX 3a]1a4.

Ilnomaan

[TonsstTme o mmomaau. CBoWCTBA IUIONMIAJCH TEOMETPUUYECKUX (QUTYP.
[Ipocretimue GopMyIbl s TIIOMIAAA TPEYTrOJbHIKA, MapajuieiorpaMMa, pomoa u
tpanenun. [Inomanu momo6HeIX ¢puryp. OTHOIIEHKE TUIOMAAEH TPEyrOIbHUKOB.

Teopema ITugaropa

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu penieHun
MMPAKTUUYECKUX 3a7a4.

JJIeMeHThbl TPUTOHOMETPUH

CuHyc, KOCHMHYC, TaHT€HC MU KOTAHIME€HC OCTPOro yria MNpsSMOYTOJILHOTO
TpeyroibHuka. Tpuronomerpuyeckue ¢ynkuuu yrino B 30°% 45° u 60°.
[TponopurOHAIBHBIE OTPE3KH B TIPSMOYTOJILHOM TPEYTOJIbHUKE.

Yribl ¥ 4eTBIPEXYTrOJIbHUKH, CB3aHHbIE C OKPY/KHOCTBIO



BnucanHbIE ¥ IEHTpaAJIBHBIE YIJIBI, YTOJI MEKIY KacaTeJIbHOW U XOPJAOM. YTJIbI
MEXIy XOpJaMH M CEKyllMMH. BrucaHHble W ONMCAaHHBIE OKPYXHOCTH
TPEYrOJIbHUKA W YETBIPEXYrOJbHUKHA. CBONCTBA M IPU3HAKK BIMCAHHOIO
YETBIPEXYTOJIBHUKA. B3auMHOE pacmnoyioKeHHe IBYX OKpyxkHocTer. Kacanue
okpyxHocTei. O01Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemienue TpeyroibHMKOB

Cunyc, xocuHyc, TaHreic ymioB ot 0° pmo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. dopMysbl  MPUBEICHHUS. Pemenue
TPEYTrOJILHUKOB. TeopeMa KOCMHYCOB U TEOpEMa CUHYCOB. PenieHne npakTuaeckux
3a/1a4 C UCTIOJIB30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB. Penienue 3aaau
T€OMETPUYECKON ONTHKH.

Tpuronomerpuyeckue dbopmynbl s IUIOIIA A  TPEYrOJIbHHKA,
napajiesnorpaMmma, pomba, Tpanenuu. Popmyna I'epona. Popmyna mouaau
BBITTYKJIOTO YETHIPEXYTOJbHUKA.

IlonoOue TpeyroJbHUKOB

Xop/ibl ¥ TOA00HBIE TPEYTOJILHUKHU B OKPY>KHOCTH. Teopema 0 Mpou3BeICHUH
OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEAECHNUN OTPE3KOB CEKYIINX, TEOpPEMA O KBaApaTe
KacaTenbHOU. [IpMeHeHre nTpyu pelieHur reoMeTpuIecKux 3aaad. TeopeMbl YeBsl
u Menenas. [lonstue o romoreTnu.

MeToa KOOpaAMHAT

VYpaBHeHUE MPsSIMON Ha TUIOCKOCTU. YTJIOBOW KOI(P(UIMEHT M CBOOOTHBIHI
YJIeH, MX TEOMETpUYECKUid cMbIch. [lapamnenbHOCTh W MEPNEHANKYISIPHOCTH
IPSAMBIX (Uepe3 yriioBo K03 GUITUEHT).

YpaBHeHue OKpyKHOCTU. Haxox1eHne nepeceyeHnii OKpYKHOCTEN U IIPSMBIX
B KoopauHatax. DopMmysia pacCTOSSHHSL OT TOYKM 10 TpAMou. I[lnomanb
napajjiesiorpaMmMa B KOOpAMHATaX, IMOHATHE OO0 OPHEHTHPOBAHHOM IIIOIIA[IH.
[IpuMeneHne MeTo1a KOOPAUHAT B MPAKTUKO-OPHUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/a4ax.

BekTopsl

Bekropsl Ha minockoctu. ClOKEHHE M BbIUMTAHUE BEKTOPOB — IMpaBuia
TpEeyroJibHUKA U NapajiesorpaMma. Y MHOKEHUE BeKTopa Ha uucio. KoopauHatel
BekTOopa. CJOXKEHHE U BBIYMTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO B
KoopauHaTtax. [[puMeHeHne BeKTOpoB B (pu3MKe, IEHTP Macc.

[lonsiTue o Oasuce (Ha mIOCKOCTH). PasnoxkeHus BEKTOpPOB MO Oaswucy.
CkansipHoe NpPOU3BEJICHHE BEKTOPOB, N'€OMETPUYECKUII CMBICI M BBIpAXXCHHUE B
JNEKapTOBbIX KoopAuHATax. JIuCTpUOYTUBHOCTh CKaJSIPHOTO IPOMU3BEIICHUS.
CkansipHoe mpousBelieHHME U mpoeuupoBaHue. [IpuMeHeHHE CKaJISIPHOTO



[IPOU3BEICHUSA BEKTOPOB Ul HAxXOXJACHUA [JJIMH U yriuoB. Peuienue
FeOMETPUUYECKUX 3a7a4 C IIOMOILBIO CKaJIPHOrO0 IIPOU3BEICHHUS.

JAnvHa OKPYKHOCTH M IUIOIIAABL Kpyra

IIpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPY>XHOCTH. ['pagycHas u paauaHHas
MeEpa yrIja, BBIYMCICHUE JJIMH AYyr OKpyxkHocteu. I[lmomans xpyra, cekropa,
cermenTa. Mctopuueckue cBeZieHus1 00 U3MEPEHUU ITTUHBI OKPY>KHOCTH U TUIOLIAAH
Kpyra.

JIBHKeHMS TJIOCKOCTH

Hentpanbnast cummerpus. LlenTpanbHo-cumMerpuunbie Gurypsl. [1oBopoT.
OceBas cummeTpusi. @Urypbl, CUMMETPUYHBIE OTHOCHUTEJIBHO HEKOTOPOW OCH.
[TapannenbHbIi IEPEHOC.

[lonsiTue nBwXeHUsT W ero cBoicTBa. PaBenctBo ¢uryp. IlposBieHus
CUMMETPUHM B MNPUPOJAE, KUBOIMUCH, CKYJIBITYpE, apxuTekrype. Kommosunuun
IBUXKEHUH (mpocTeitmue npumepsl). [IppumeHenne B reoMeTpuyecKux 3aaqax.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YAaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HAyKaX U MPUKIAAHBIX chepax;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp TPakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATbHON TPACKTOPUH 00Pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTH4YECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOmecTBa, MOHMMAaHUEM MATEMAaTHYECKOW HAyKH Kak cQepbl YeIOBEYECKON
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH I PAa3BUTHS LIMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusuueckoro BoCHUTAHUS, (POPMHUPOBAHHUS KYJIbTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUSA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas (Quanyeckas
AKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA pe(IIeKCUH, TPU3HAHUEM CBOETO IIpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a1a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUIel cpelibl, MJIaHUPOBAHUS MMOCTYIKOB U OLIEHKU
UX BO3MOXKHBIX MTOCJIE/ICTBUM /JIs1 OKPY>KAIOIIEH cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) ajanTanuM K M3MEHAINIUMCH YCJOBHAM COUMAJIbHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJIMMOCTHIO B (DOPMUPOBAHWU HOBBIX 3HAHUU, (GOPMYITUPOBATH UJIEH,
HOHSITHSI, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JA€(PUINUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYI)  CUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TpeOYyIOIMHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble peUIeHUs] W JeHUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocjencTBus, (OPMUPOBATDH OMBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocsi OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBAHMS 11 000OIIEHNS U CPaBHEHHS, KPUTEPHUH ITPOBOIUMOTO aHAIIN3A;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIOACHUAX U YTBEPXKACHUAX, MpEIsiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTelbCTBA MAaTEMAaTHYECKUX YTBEPKICHUU (TPSAMBIE W OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pelieHus y4yeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BapHUAHTOB PEIICHHUS, BEIOUPATh HANOO0JIEE MOAXOSAIINNA ¢ y4ETOM CaMOCTOSITEITHHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOINPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEUYHE,  MpodsieMy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTHYecKoro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TaKKe BbBIIBUTAThH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMAaTHU3UPOBATh M HMHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BeIOMpaTh (GopMmy TmpeAcTaBieHHWS HWHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(OpMyTUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
LeIsIMU OOLIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX, JaBaTb MOSICHEHHS 1O XOJYy pEUIeHUs 3a/Jayu,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1a€MOW TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3linuuMe U CXOACTBO MO3MUIMH, B KOPPEKTHOH (opme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHONM M MHJIMBHUYyaJIbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUAbI pabOT, JOroBapHUBaThCs, OOCYKIATh MPOLECC M pPe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TOBBIE IITYPMBbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATD
CBOM JIEUCTBUA C JPYTMMHU UJ€HAMHU KOMaH/bl, OLIEHUBATh KAUYECTBO PE3yjIbTaTa U
Ka4eCTBO CBOETO BKJIaJ[a B OOIIUI pe3yabTaT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

BBISBJISITH MPOOJEMBI JUIsl PEIICHHsS] B JKU3HEHHBIX W YYEOHBIX CUTYyaIlUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHITHS PEIICHUN (MHANBUAYaIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BapPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PEIICHUH 33/1auu,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITH MPUYUHBI JTOCTHKEHUS WM HETOCTHUKEHUS LI€TU, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMU IMPU HM3YYEHUHU MATEMAaTHUYECKHUX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoHiy o0yuenus B 7 kjacce 00y4aromuiics MOJyduT CIEIYIOUME MPEeIMETHBIC
PE3YyIABTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpUUECKHUE (UTYPBI, OMNPEACeHsITh HX
B3aMMHOE PACIOJIOKEHUEe, H300pa)»kaTb TI'€OMETPUYECKHUE (DUTYPBI, BBINOIHATH
YEPTEKU IO YCIOBUIO 3a7auu. I3MepsTh TUHEWHBIE U YTIIOBbIE BEIWYMHBL. Pemath
3a7]a4M Ha BBIYMCJICHUE JJIMH OTPE3KOB U BEJIUYHUH YIJIOB.

Jlenath NPUKHUAKY U OLICHKY JIMHEHWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B
peaspbHOM JKM3HU, Pa3MEepOB MPHUPOJHBIX OO0OBEKTOB. PaznuyaTh pasMepbl 3THUX
0OBEKTOB TIO TIOPSJIKY BEJTUYHHBI.

CTpouth 4epTEeXKHU K TCOMETPUUECKUM 3a/1a4uaM.

[lonp30BaThCs NpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
NPU3HAKUA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE JOTUYECKUE PACCYKICHHS C HCIOIb30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[lonp30BaThCsl MpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM M€IMaHbl, TPOBEAEHHOM K THIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA,
B PELIEHUU F€OMETPUUECKUX 3a/1a4.

Onpenenste NapaieIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJTHOM MPSIMOU 10 TOYEK APYTOM MPSMOM.

Pemrate 3amaum Ha KiIeTyaTol Oymare.

[TpoBOIUTH BRIYMCICHUS U HAXOAUTh YUCIOBBIC M OYKBEHHBIC 3HAYCHUS yTIIOB
B T'€OMETPUYECKUX 3aJadyax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MPH TEPECEUCHHH JBYX
MapajyIeIbHBIX MPAMBIX CEKYIIEeW. Pemars mpakTHYeCcKue 3aJauyi Ha HAXOXKJICHUE
YIJIOB.

Brnanerr monsitueM reomerpuueckoro mecta touek (I'MT). Omnpenensite
OUMCCEKTPHCY yIJla U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKUE
MecTta Touek. [lonp30BaThCsl MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0OKA3aTEJIbCTBE TEOMETPUUECKUX YTBEPKICHUN U MPH PEIICHUHN 3a]1a4.



@opMynUpPOBaTh ONPEACICHUS OKPYKHOCTU U Kpyra, XOpAbl U IUaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAZCTh UX CBOMCTBAMU. Y METh JOKA3bIBATH U IIPUMEHSTH
JTU CBOMCTBA IIPU PELICHUU 3a/1a4.

Binagers NMOHATHEM ONMCAHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMEThb
HaxoauTh €€ HeHTp. Jloka3bIBaTh U UCHOJIB30BaTh (PAKThl O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCA B OJTHOU TOUKE.

BianeTs noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCA TEOPEMOM O
NIEPIICHAUKYIIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHUS.
JIloKa3pIBaTh paBEHCTBO OTPE3KOB KACATENIbHBIX K OKPY’KHOCTH, MPOBEAEHHBIX U3
OJTHOM TOYKH, U IPUMEHSATH 3TO B PELICHUU I'€OMETPUYECKUX 3a1a4.

JloxkasplBaTh M NPUMEHATh MPOCTEHIIME TE€OMETPUYECKUE HEPaBEHCTBA,
IIOHUMAaTh UX MPAKTUYECKUNA CMBICIL.

[IpoBOIUTE OCHOBHBIE FT€OMETPUYECKUE TTOCTPOECHUS C IMOMOILIBIO LIUPKYJISA U
JINHEWKMU.

K konIty 00yuenust B 8 kiacce 00ydJaromuiicss MoJIyquT CJICIYIOMINE MPEIMETHBIC
PEe3YIIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
M0JIb30BAaThCSI UX CBOMCTBAMH IPU PEUIEHUU I€OMETPUYECKUX 3aj1ad. Pa3nuyarh
NpU3HAKU U CBOMCTBA MapayiesorpaMmma, pomoa v mpsiMOyrojibHUKa, I0Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTH MIPU PEIIEHUN F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKU NEPECEUEHUS MEIMAH TPEYTroJbHUKA (LIEHTpa
Macc) B pEUICHUH 3a/1ad.

Bnaners noHsiTHEM CpPEAHEN TMHUH TPEYTOJIBHUKA U TPANIECLIUU, TPUMEHSITh UX
CBOMCTBA MPHU PEUICHUU reoMeTpruiecKuX 3aaad. Mcnons3oBate Teopemy Daneca u
TEOpEMY O MPONOPIUOHAIBHBIX OTpE3KaxX, MPUMEHATh UX ISl PEIICHHS
NPaKTUYECKUX 3a]1ay.

Pacrio3naBaTh IEHTpaTbHO-CUMMETPUYHBIC (QUTYPHl W HCIONB30BATH HX
CBOWCTBA MPH PEIICHUHU 3a/1a4.

Brnanerp moHATHAMH TOAOOUS TPEYroOJILHUKOB, KOd(hQHUIIMEHTA I0100us,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00OHBIX TPEYTOJBHUKOB. MIMETh mpeacTaBIeHUE O
npeo0pa3oBaHuU MOA00MS U 0 MOMO0OHBIX (urypax. [lomp3oBaThesi MpU3HAKAMHU
Mo00usT TPEYTrOJIbHUKOB TIPU PEIICHWH TeOMETpHUYecKnX 3anad. JlokaspiBaTh |
MPUMEHSITh OTHOIIEHUSI TPOMOPIUOHAIBHOCTH B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensaTh NOAO0OKE B MPAKTUYECKUX 3aa4ax.

BeiBoguTh W WCMONB30BaTh MpocTeWmue (GOpMYyNbl IS TUIOIIAJH
TpEyroJbHUKA, NapajiesiorpaMma, pomoa U Tpaneuud. Beraucisate (pa3iuyHbIMU
cnocobamMu) IJIOMIaJb TPEYrOJbHUKA U IUIONIAJU MHOTOYTOJBHBIX (QUTYp
(monb3ysich, TA€ HEOOXOIUMO, KaJIbKYJISITOpOM). 3HATh OTHOLICHUE IUIONIaAeH



NOoJO0OHBIX (PUTyp M MPUMEHATH MPU peuieHUuW 3aaad. [IpuMeHsATh MoJgyyYeHHbIE
YMEHUS B IPAKTUYECCKUX 3a1a4ax.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TE€OMETPUUYECKUX H
MIPaKTHYECKUX 3a71a4. CTPOUTh MATEMATUYECKYIO MOJIEIb B IPAKTUYECKUX 3a/1a49aX,
CaMOCTOSITEIBHO J€JIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOILUE JJIUHBI.

Binagers noHATHEM BIMCAaHHOIO M LEHTPAJbHOIO yIja, yria MexXay
KacaTeJIbHOM U XOpJOM, OIMCAHHOM M BIIMCAHHOM OKPYXKHOCTHU TPEYIOJIbHUKA U
YeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IprMeHATh NOy4YEHHBIE 3HAHMUS Ha INPAKTUKE — CTPOUTH MAaTeMaTUUYECKHE
MOJEIH JUIS 3a7a4 PEalbHOU KU3HU U NIPOBOJAUTH COOTBETCTBYIOIIME BHIYUCICHUSA
C NpUMEHEHUEM TMOAO00US W TPUTOHOMETPUM (IMONB3YSCh, I/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xonity 00yueHus B 9 kiaacce oOyyaromuiicst HOTYyYUT CIEAYIOLIUE TPEIMETHBIC
PE3YNIbTATHI:

3HaTh TPUTOHOMETpUUYECKHE (DYHKIIMU OCTPBIX YIJIOB, YMETh HaXOJUTh C MX
MOMOIIBIO PA3JIUYHBIE AJIEMEHTHI TPSIMOYTOJIBLHOTO TPEYTOJbHUKA («pEIICHHE
IPSMOYTOJIBHBIX TPEYTOJIbBHUKOBY). HaxoauTh (C MOMOIIBIO KAIBKYJISATOPA) JITUHBI
Y YIJIBI U1 HETaOJIMYHBIX 3HAUCHH.

[Tonb3oBaThcst popmMyliaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM i1 HAXOXKIEHUS COOTHOLICHUN MEXAY TPUTOHOMETPUYECKHUMU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHUHYCOB, NMPUMEHSTh HX IJIA
HAXOXKJICHHS PA3JIUYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TPEYTOJIbHUKOBY),
OpU PENIEHUU TeOMETpUYEeCKUX 3afad. lIpuMeHATh NOJIyYEeHHBIE 3HAHUSA NpH
pEUIEHNU MPAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 3a/1a4aX HA HAXOXKIAEHUE IUIOMIA1, BBIBOJIUTH
U BIIQJIETh TPUTOHOMETPUUECKHUMH (opMylaMu g TUIOMAAM TPEYrojbHUKA,
napajienorpaMma, pomM0a, Tparnemus, BEIBOJUTh U MPUMEHATHh Ghopmyity ['epoHa u
dbopMyITy IJIS TIOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

NMmets npenicTaBieHue 0 rOMOTETUH, IPUMEHATh B IPAKTUYECKUX CUTYyaIUAX.

Hcnonb3oBaTtk TeopeMsl UeBbl 1 MeHenast pu pelieHnu 3aau.

Hcnonp3oBaTh TeOpeMbl O BIUCAHHBIX YIUVIAX, Yyriax MEXIy XopAaMu
(CexyuMu) 1 yriie M1y KacaTeJIbHOU U XOpAOUN NpH pEelIeHUH T€OMETPUUYECKUX
3ama4d. Jloka3blBaTh U NPUMEHATH TEOPEMBI O MPOU3BEIACHUU OTPE3KOB XOPI, O
MIPOU3BEICHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnanerp moHsAITHEM KOOpPAMHAT Ha IUIOCKOCTH, padoTaThb C YpaBHEHUEM
NpsIMOM  Ha TIUIOCKOCTU. Bianerh NOHATUAMHM YriIoBOro Ko3dduuuenta u
CBOOOJIHOTO 4YJI€HA, MOHUMATh UX T€OMETPUUYECKUH CMBICI U CBSI3b YIIOBOTO
Ko3(ppuireHTa ¢ Bo3pacTaHueM U yObIBAHUEM JTUHEUHON (DYHKIIUU. YMETh peniaTh



METOJIOM  KOOpDAMHAT  3aJa4yd, CBSI3aHHbBIE C  MAPAUICIBHOCTBIO U
MEPIEHANKYIAPHOCTHIO MPAMBIX, MEPECEUCHUEM MPSAMBIX, HAXOXKICHUEM TOUYEK
MEepECEUCHUA.

BriBoguTh W BIANETh YpPAaBHEHHEM OKPYXKHOCTH. Vcmonb3oBath MeETOA
KOOpAMHAT I HAxXOXKACHUs IIEPECEYECHUM OKPYKHOCTEHM W HpsMbIX. Bragers
dbopmynaMu pacCTOSIHUSL OT TOYKU JI0 MPSMOM, IUIOMIAAW TapajiesorpaMma B
KOOpAWHATaX, UMETh MOHSITHE 00 OpHEHTUPOBaHHOU ruiomanu. [lonb3oBaThCs
METOJIOM KOOPJIUHAT Ha MNIOCKOCTH, TPUMEHSTH €T0 MPH PEIICHUU T€OMETPUUECKUX
U TpakTHYecKuX 3adad. [IpuMeHsTh METOJN KOOpAMHAT B  IPAKTHKO-
OPUEHTHUPOBAHHBIX TEOMETPUUECKUX 3a]a4ax.

Brnanets mnoHsiTueM BeKTOpa. YMETh CKJIaIbIBaTh M BBIUUTATh BEKTOPBI,
YMHOKaTh Ha YKCJO, BJIAJETh MpaBWIAMU TPEYroJbHHKA W MapajuiesiorpaMmma.
BiafgeTe npakTUYECKUMU HUHTEPIPETAUUSIMHU BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpAMHATaMU BekTOopa. BrnageTe ClOXKEHMEM W BBIYMTAHHUEM BEKTOPOB,
YMHO>K€HUEM BEKTOpA HA YUCIIO B KOOPJIUHATAX.

Nmets npencraBnenne o 6a3uce (Ha miIockocTy). PackiaabiBaTh BEKTOPHI 1O
O0aszucy. PackmaapiBaTh BEKTOpbHl CHJ € TIOMOIIBIO MPOCIUPOBAHUA H
TPUTOHOMETPUUECKUX COOTHOWICHUU. [IpUMEHATh TOJy4YeHHbIC 3HAHUA B
npocTeHnX GU3NIECKUX 3aauax.

Brnanerp MOHATHEM CKaJISIPHOTO NPOU3BEACHUS BEKTOPOB, MOHUMATh €ro
r€OMETPUYECKUN CMBICI U YBEPEHHO MOJIb30BATHCS €70 BBIPAKEHUEM B JJEKAPTOBBIX
KOOpJMHATaX. 3HaTh AUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEICHUS U €T0 CBSI3b C
npoeurpoBaHueM. IIpuMeHATh CKalsipHOE MNPOU3BEACHUE BEKTOPOB  JJIA
HAaXOXJEHHUS [UIMH W YIJOB. Pemath reoMeTpuueckue 3aJayd ¢ I[MOMOUIBIO
CKAJIIpHOTO Ipou3BeneHus. Vcrnoap30BaTh CKaJspHOE MPOU3BEACHUE BEKTOPOB B
anreOpanyecKux U (PU3HUECKUX 3a/1auax.

Brnanerp MOHATHSAMU MPaBUIBHOIO MHOTOYTOJBHUKA, JJIUHBI OKPYKHOCTH,
JUIMHBI yTH OKPY>KHOCTH U PaMaHHON MEPHI yIiia, BEIYUCISTH MIIOWAb Kpyra u
ero yacreil. [lonumare cmbica yucia m. [IpuMEHATH MOJNyYEHHBIE YMEHUS IIpU
pEIICHUH MPAKTHYECKUX 3adad. 3HaTh HCTOPUYECKHE CBEICHUS 00 W3MEpeHUU
JUIMHBI OKPYKHOCTH U IUIOIIAAN Kpyra.

Nmers mpenctaBieHue o0 MpeoOpa3oBaHUM TUIOCKOCTH, O JIBIKEHUSX.
HaxomuTe ocu, TEHTpHl cUMMETpu#M QUTYp, IEHTPHl TMOBOPOTA, HAXOIWUTH
KOMIIO3UIIMHA MPOCTEUIINX MpeoOpa3zoBaHuil. [IpuMeHATs ABUMKEHUS TIOCKOCTH
[IPY PELICHUU T€OMETPUUECKUX 3a7a4.

[IprMeHATh MOMYyYEHHBIE 3HAHHS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIEIIN JJIS 3a71a4 PEAIbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BBIYNCICHUS
C TMPUMEHEHHEM TMOJO0HS U TPUTOHOMETPHYECKUX (YHKIMK (TOIB3YsICh, TIE
HEOOXO0AMMO, KATbKYJIATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Hauana reomerpuu. [Ipocreimme
1 reoMerpuueckre (pUrypsl U X cBoicTBa 28 1 brbmmorexa [OK
p M ' https://m.edsoo.ru/78c146¢c4
N3mepenne reoMeTpuIecKiX BeTHINH
bu6moreka [IOK
2 T 19 1
PeYTObHHKH https://m.edsoo.ru/78c146¢c4
3 [TapamnensHocTh. CymMa yriioB 15 1 bubmuorexa [JOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpsiMOyTOIBHBIE TPEYTOTBHUKH 7 bubmorexa TOK
PAMOYT peyr https://m.edsoo.ru/78c146c4
bu6mmoreka [IOK
5 r 5 1
SOMCTpIHECKUE HepaseHeTna https://m.edsoo.ru/78c146c4
OkpyxHOCTb. ['eoMeTpruecKkrue MecTa
6 To4eK. [locTpoeHus: ¢ TOMOIIBIO UPKYIIS 18 1 bubmorexa HOK
T P HIBIO THPIEY. https://m.edsoo.ru/78c146c4
U JTUHEUKH
7 [ToBTOpEHUE, 0000IICHNE, 10 1 bubnunoreka [JOK
cUCTEMAaTU3alys 3HAaHUN https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0
I[TPOTPAMME



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
. bubnuoreka [JOK
1 q 22 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/a5cb98eb
bubmmoreka [{OK
2 I1 1 1
onobue 6 https://m.edsoo.ru/a5cb98eb
bu6moreka [IOK
3 Hnomans 16 1 https://m.edsoo.ru/a5cb98eb
4 Teopema IIudaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/a5cb98eb
5 VYTIiabl 1 4eThIPEXYTOJTBHUKH, CB3aHHBIE C 20 1 bubnuoreka [IOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5ch98eb
[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS bu6mmoreka [IOK
6 . 10 1
3HaHUU https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [{OK
1 P 22 1
CUICHHE TPEYTOMBHHIOB https://m.edsoo.ru/dddde230
bu6mmoreka [{OK
2 I1 12 1
OA00UE TPEYTOIIBHHKOB https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
3 Meron xoopamHat 10 1 https://m.edsoo.ru/dddde230
bu6moreka [IOK
4 B 2 1
CXTOPE! 0 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
> Jlriiia OKpY:KHOCTH H [IOLIALE Kpyra 16 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
6 10
JBHKEHHA IOCKOCTH https://m.edsoo.ru/dddde230
7 [ToBTOpEeHuE, 0600IICHNE, 12 1 bubnunoreka [JOK
cUcTeMaTU3aIys 3HaHUH https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpaMmmbl OCHOBHOI'O 061]161"0 06pa30BaHI/IH

I'eomerpus

6.1

PacniozHaBaTh HM3y4yeHHBIE T€OMETpUYECKHE (QUIYphl, ONPENENATh HX
B3aMMHOE€ pAacloJIoKEHHe, H300paxaTb TIeOMETPUYECKHE (QUrypHl,
BBITIOJIHATD UCPTCIKU IO YCIIOBUIO 3aJa4N. I/I3M€p$ITI> JIMHEHUHEBIE U YIJIOBEIC
BenuuuHLL. Pemarsn 3aaa4v Ha BBIYMCJICHUC JJIMH OTPE3KOB W BCIWMYHH
YTJIOB

6.2

Jenate rpyOyl0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEIMYMH IPEAMETOB B
peaIbHOM KU3HU, Pa3MEPOB MPUPOAHBIX 00BEKTOB. Paznnuars pazmepsl
3THX 00BEKTOB MO MOPSAIKY BEIUUNHBI

6.3

CTpOI/ITB YEPTEIKU K TCOMCTPUICCKHUM 3a/ladaM

6.4

[Tonb3oBaThbcsi MpU3HAKAMH PABEHCTBA TPEYTOJIbHHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOWCTBAa PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPHU PELICHUU
3a1au

6.5

[IpoBoauTh JIOTUYECKUE paccyxeHus c HCII0JIb30BAHUEM
TEOMETPHUUECKUX TEOPEM

6.6

Ilonp30BaThCs IIpU3HAKaMH pPaBCHCTBA IPAMOYI'OJIBHBIX TPEYIOJIbHUKOB,
CBOMCTBOM MCAHUAHBbI, HpOBCI[éHHOfI K THIOTEHY3€ IIPAMOYIOJbHOI'O
TPEYroJbHUKA, B PpCIICHUHU I'COMECTPHUICCKUX 3ada4

6.7

Onpenenars NapauieNbHOCTh NPSAMBIX C IOMOIIBIO YIJIOB, KOTOpbIE
obpa3yer ¢ HMUMHU cekymas. OnpeaensiTe MapayIeIbHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MPSMOM 1O TOYeK
JIpYroul npsiMoi

6.8

Pemars 3a7aumn Ha KJIeT4aTon 6YM8.F€

6.9

HpOBOI[I/ITL BBIYHMCJIICHUA U HAXOJUTh YMCIIOBBIC U 6YKB6HHI>IC 3Ha4YCHUA
YrJIOB B TCOMETPHUUYCCKUX 3aldavdaxX C HUCIOJIb30BAHUCM CYMMbI YIJIOB
TPEYIrOJIbHUKOB U MHOTOYT'OJILHUKOB, CBOMCTB YIJ10B, O6pa3OBaHHBIX npu
nepeCeUCHNn ABYX  MAPAJUICIBHBIX  IIPAMBIX CeKyIJ_IeI\/’I. Pemarn
MPaKTUYCCKUC 3a/1aY1 Ha HAXOKJACHUC YI'TIOB

6.10

Bnagers MOHATHEM I€OMETPUYECKOTO MECTA TOUEK. YMETh ONPEIENIATH
OUCCeKTpUCY yIia M CEepeAMHHBIH MEepPHeHIUKYISIp K OTpe3Ky Kak
T€OMETPUYECKHE MECTa TOUEK




6.11

DOopMyIMpPOBATH ONPEIEICHUS OKPYKHOCTH U Kpyra, XOpAbl U JAAMETpa
OKPYXXHOCTH, II0JIb30BAaTbCs MX CBOWCTBAMHM. YMETb IPUMEHATH 3TH
CBOMCTBA IIPU PELICHUHU 3a/1a4

6.12

Bnaners noHATHEM ONKUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ meHtp. llomp3oBaThesi (hakTamMu O TOM, YTO OMCCEKTPHUCHI
VIJIOB TPEYrOJbHUKA IIEPECEKAIOTCsl B OJIHOM TOYKE, U O TOM, YTO
CEepEOUHHbBIC IEPIICHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS
B OJTHOM TOYKE

6.13

BitageTs nmoHsATHEM KacaTeJIbHON K OKPYKHOCTH, IIOJIB30BAaThC TEOPEMOU
0 MEPHEHIUKYISIPHOCTH KACATEIBHON M paJuyca, IPOBEIEHHOTO K TOUYKE
KacaHus

6.14

ITonp30BaThCs HpOCTCfIIHHMPI reoMETpUICCKNMHA HCpaBCHCTBAMH,
IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKHE MOCTPOEHUS C IOMOIIBIO IIUPKYIIS
U JIUHEUKHA

8 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

I'eomerpus

6.1

Pacno3naBate OCHOBHEIE BHUbI quBIpéxyFOHBHI/IKOB, nX DJSJIEMCHTHI,
M0JIH30BaThCI UX CBOMCTBAMH IIpu pCUICHNH I'€COMETPUUCCKUX 3aaa4

6.2

[IpuMeHsTh CBOKCTBA TOUYKH MEpeceueHuss MeaH TPeyroabHUKa (LIeHTpa
Macc) B pelIeHUH 3a]1a4

6.3

Bnagerp mnoHsTHEM CcpegHEl JMHUM TPEYroJibHUKa W Tpamnenuw,
MPUMEHATh KX CBOWCTBA MpPU PEHICHHMH T€OMETPUYECKUX 3ajad.
[Tonb3oBatbest Teopemoit Daneca U TEOPEeMON O MPOMOPIIMOHATBHBIX
OTpe3Kax, IPUMEHSATh UX Ui PEIICHUs MPAKTHUECKUX 33124

6.4

HpI/IMCHHTL IIPpU3HAKH Ioao ous TPEYTrOJIbHUKOB B PCUICHUN
TCOMCTPUYCCKUX 3a1av

6.5

[Tonb3oBatbest Teopemoit Iludaropa ans pemieHUs TE€OMETPUUYECKUX H
MpaKkTUYeCKHX 3aa4. CTpOUTh MaTEMATUUYECKYIO MOJEIb B IPAKTUYECKUX
3a/1ayax, CaMOCTOSTENIbHO JIeNaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE
JUTAHBI

6.6

Bnagers noHATHAMHU CHHYCa, KOCHMHYCAa MW TaHI'€HCa OCTpOro yrijia
IpAMOYT'OJIbBHOTO TPEYrOJIbHUKA. ITons30BaTbCAd 3TUMHU HOHATHIMM )1
PCHICHUA MMPAKTUYCCKUX 3adaY




6.7

Boruucasate  (paznuuyHbIMM - crioco0aMM) IUIOHIA[b TPEYroJIbHUKA U
IO MHOTOYTOJNIBHBIX  GuUryp (MOJB3ysch, TI€ HE0OX0IuMO,
KaJIbKyJIsATOpOoM). [IpuMEHSITh MOJydeHHbIE YMEHUS B MPAKTUYECKUX
3aa4ax

6.8

BirageTe NMOHATHSAMM BIMCAaHHOTIO M LIEHTPAJIBHOI'O YIUIA, HCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, YIJIaX MEXAY XopJAaMu (CeKYyIIUMHU) U yIiie
MEK/ly KacaTeJIbHOW U XOPIOM IPU PELICHUH N'€OMETPUYECKHUX 3a/1a4

6.9

Biagete NOHATHEM  ONHMCAHHOIO  YETBIPEXYIOJbHUKA, IPUMEHATH
CBOMCTBA OIIMCAHHOTO YETHIPEXYTOJIbHUKA IIPH PEIICHUH 3a]a4

6.10

[TpuMeHsTh MOTyYeHHBIC 3HAHUS Ha TPAKTUKE — CTPOUTh MaTeMaTHUECKUE
MOJIeNTH ISl 3a7ad pealbHOW KU3HH W TIPOBOIUTH COOTBETCTBYIOIIHE
BBIUMCIICHUS C IPUMEHEHUEM TIOJ00USN TPUTOHOMETPHUH (TIOJIB3YSCh, TE
HE00X0IMMO, KaJIbKYJISITOPOM)

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUYECKUE (PYHKIMH OCTPBIX YIJIOB, HaXOIUTh C MX
MOMOIIIBIO  PA3JIMYHBIC AJIEMEHTHl MPSMOYrOJBHOTO  TPEYroJbHUKA
(«pemnieHre TPSIMOYTOJIBHBIX TPEYroJabHUKOBY»). HaxoauTs (C MOMOIIBIO
KaJbKYJISITOPA) JAJMHBI M YIIIbI U HETAOIMYHBIX 3HAYCHUH

6.2

[Tonb3oBatbes dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM I HAXOXACHUS COOTHOIICHHM
MEXAYy TPUTOHOMETPUYECKUMU BETMUYUHAMU

6.3

Hcnons30BaTh TEOpPpEMBbI CHHYCOB H KOCHUHYCOB [JIsI HAXOXICHUA
Pa3jIMIHBIX DJJICMEHTOB TPCYrOJIbHHUKA («pemeHne TpeyTOJ'ILHI/IKOB»),
IIPUMCHATDL UX IIPHU PCHICHUH I'COMCTPUYCCKUX 3a1a4

6.4

Brnagers mnoHsTHSAMH TpeoOpa3oBaHHS 1MOA00MS, COOTBETCTBEHHBIX
3JIeMEeHTOB ToJ00HbIX (uryp. [lonbp3oBaThcs cBoOMCTBaMH 1MOA00HS
MIPOU3BOJILHBIX (UTYp, YMETh BBIUUCIATH JUIMHBI U HAXOAWTH YIIIBI Y
noaoOHbIX Quryp. IlpuMeHaTs cBolcTBa MOA0OHMS B MPAKTUYECKUX
3a1ayax. YMeTh MPUBOJHUTH MPUMEPHI MOJOOHBIX GUTYpP B OKPYKAIOIIEM
MHpE

6.5

ITonp30oBaThCs TeOpEMaMu O IHPOU3BCACHUU OTPE3KOB XOpHA, O
NMPOU3BCIACHUN OTPC3KOB CCKYIIUX, O KBAApATEC KacaTeJIbHOMN

6.6

ITonp30oBaThCs BCKTOpPAaMH, MIOHUMATL UX FCOMCTpI/I‘-IeCKI/Iﬁ n (pI/IBI/I‘-ICCKI/Iﬁ
CMBICJI, ITIPUMCHATDH UX B PCHICHUN T'COMETPUUCCKUX U (I)I/IBI/I‘-ICCKI/IX 3agad.




[IpumeHATHh CKAIAPHOE MPOU3BEICHUE BEKTOPOB I HAXO0KACHUS JUTUH U
YIJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IIJIOCKOCTH, NMPHUMCHATH €ro B
PCIICHHUU TCOMCTPHUICCKUX U MPAKTUYCCKUX 3ada1

6.8

BitageTs NOHATHAMY IPABUIILHOTO MHOTOYT OJIBHUKA, JNIMHBI OKPYKHOCTH,
JUIMHBI JIyTU OKPYKHOCTH M PaJWaHHON MEphl yIJla, YMETb BBIYUCIIATH
IUIOIAAp Kpyra M ero 4vacred. IIpumMeHATh NOJlydeHHBIE YMEHUS B
IIPaKTUYECKUX 3aJ1a4ax

6.9

HaxomuTh ocu Wiy LEHTPHl CUMMETPHH (PHUTYpP, MPUMEHSTH IBHKCHHS
IIJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

[IpumeHsTh NoTydeHHbIE 3HAHUS Ha TPAKTUKE — CTPOUTh MAaTEMaTUYECKHE
MOJENU A 3aJad peaJlbHOM JKU3HM U IMPOBOJUTH COOTBETCTBYIOIIKE
BBIYMCIIEHUS C IPUMEHEHHEM 0100 TPUTOHOMETPUUYECKUX (DYHKIUMH
(momB3ysICh, Iie HEOOXO0IMMO, KAJIbKYJIATOPOM)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsiemMblii 31eMEeHT COJeP:KAHUSA
6 I'eomerpus
Havanphble nonstus reomerpun. Touka, mpsmMas, OTpe30K, Jyd. Yrou. Bumisl
6.1 yriaoB. BeprukanbHble W CMexHbIE Yribl. buccekrpuca yria. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHIuKYAIPHOCTD MPSIMBIX
6.2 Cummerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa oceBoil cummeTpuu. [Ipumepnt
' CHMMETPHH B OKPYXKAIOIIEM MHUPE
6.3 OcCHOBHBIE TIOCTPOEHHUSI C TOMOILIBIO LHUPKYIS U JIMHEHKU. TpeyroibHHK.
' BricoTa, meanana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE W PAaBHOCTOPOHHMHM  TpeyroiabHuUKU.  HepaBeHcTBO
' TPEYroJbHUKA
6.5 CpoiicTBa U MpHU3HAKU paBHOOEAPEHHOTO TpeyrojabHuKa. [Ipu3Haku paBeHCTBa
' TPEYTrOJHHUKOB
6.6 CBolicTBa W MPU3HAKK MapaJUIeIbHBIX MpsAMbIX. CyMMa yrioB TPEyroJbHHUKA.
' BaemHue yriel TpeyrojbHUKa
[IpsimoyronpHbli  TpeyroiabHUK. (CBOWCTBO  MEAHMaHbl  MPSIMOYTOJBHOTO
6.7 TPEYrOJbHUKA, TPOBENEHHOM K  TUNOTeHy3e. IIpusHakm  paBeHCTBa
MPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpSAMOYTrobHBIN TPEYroJbHUK ¢ yriioM B 30°
HepaBeHncTBa B reoMeTpyuM: HEPAaBEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOM, TeopeMa o OojbIIeM yrie U OOJBIIEH CTOPOHE TPEYroJbHUKA.
[lepnenuKyIssp 1 HAKJIIOHHAS
6.9 I'eomerpuueckoe MecTo TOYeK. buccekrpuca yrima W CEpeIMHHBIN
' NEPIEHIUKYIIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK
6.10 OKpyXHOCTb U KpYT, XOpZla U AUaMETP, UX CBOMCTBA. B3auMHOe pacnosoxeHue
' OKpYKHOCTH U npsimoii. KacarenbHast u cekylas K OKpyKHOCTH
6.11 OxpyXHOCTb, BINMCaHHas B Yroi. BnucaHHas M ONMCaHHAs OKPYKHOCTH
' TPEYroJIbHUKA
8 KIIACC
Kon IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS
6 I'eomerpus
6.1 UYerplpéxyroybHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroabHUK, poMO, KBaJpaT, UX MIPU3HAKH U CBOMCTBA




6.3 Tpaneuus, paBHoOOKast Tpamerus, €€ cBoiicTBa M Npu3Haku. [IpsmoyronpHas
Tpaneuus
6.4 Meron ynBoenuss meauanbl. LlenTpanbHas cummerpus. Teopema Daneca u
' TEOpEMa O MPOIOPIMOHAIBHBIX OTPE3KaX
6.5 Cpennue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 [lomobue TpeyrompHuKoB, Kod(pdunument mnonodus. IlpusnHaku momodOus
' TpeyroyibHUKOB. [IprMeHeHre noo0us MPH PeICHUH TPAKTUIECKUX 33124
6.7 DopMyITbl IS TUIOIIAAHN TPEYroJIbHUKA, apajlieorpaMma, poM0Oa 1 Tpanenum
6.8 CpoiictBa 1uomaneil reomerpuueckux ¢uryp. OTHolIeHHE IUIOLAAeH
' HO00HBIX GUTYD
6.9 Brruncnenue miomanei TpeyroJbHUKOB M MHOTOYIOJIBHHMKOB Ha KIJIETYATOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mnpu penienun
' MPaKTHYECKHX 33719
CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrjia HpSMOYrOJILHOTO TpPEyroJibHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpUrOHOMETpHUYeCKHe (YHKIIHUU
yrioB B 30°, 45° u 60°
6.12 BrrcanHble U LEHTpajbHBIE YIUIbI, YTOJ MEXKIY KacaTelbHOW U XOPJIOM. YTkl
' MEX]ly XOpJaMH U CEKYIIUMHU
6.13 Brnucannbie 1 onMcaHHbIE YETHIPEXYTOILHUKHI
6.14 B3anMuoe pacnioniockenre IByX okpykHocted. Kacanue okpyxxkHoctei. O61mme
' KacaTeJIbHbIE K IBYM OKPYKHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpust
6.1 Cunyc, kocunyc, tanreHc yrios oT 0 no 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXAeCTBO. POPMYIIBI IPUBEICHHS
6.2 Pemenne TpeyroiabHukoB. TeopemMa KOCHMHYCOB M TeopeMa CHHYcoB. Perienue
' IIPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB
6.3 [IpeobOpazoBanue nomoowms. [logodre cCOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpousBeAEHUH OTPE3KOB XOpJ, TEOPEMBI O NMPOU3BEIACHUM OTPE3KOB
' CEKYILMX, TEOPEMa O KBaJpaTe KacaTeJIbHON
Bekrop, uinHa (MOAYJIb) BEKTOpPA, COHAMPABICHHBIE BEKTOPBI, MPOTUBOIMOJIOKHO
6.5 HaIIPABJICHHBIE BEKTOPBl, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omepauuu HaJ BEKTOpamu. PasiojkeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOpam




Koopaunatsl BekTopa. CkalsipHOE INPOU3BEACHUE BEKTOPOB, NPUMEHEHHE IS

6.6 HAXOKJCHUS JUIUH U YIIIOB
JlexapTOBbl KOOpJAMHATBI HA IIOCKOCTH. YPAaBHEHHUs INPAMOM U OKPYKHOCTH B

6.7 KOOpAMHATAX, MepeceyeHne OKPYKHOCTEH W MpsIMbIX. METOJ KOOpIMHAT U €ro
MpUMEHEHHE

6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH

6.9 JnuHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria, BEIYUCICHHE JUIUH JyT

' OKPY)KHOCTE
6.10 [Tnomanp kpyra, CeKTOpa, CerMEHTa
6.11 JIBIDKEHUSI TUIOCKOCTH W BHYTPEHHHE CHUMMETpHH GUryp (dJIeMeHTapHBIC

npencrasienus). [lapamnensHeiil nepenoc. [loBopoT




PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOSITHOCTDh U CTATUCTHUKA» HA YIJYBJEHHOM
YPOBHEB 7-9 KITIACCAX

HOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM M(PPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOpPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh KaK C TOYKH 3pEHUS MPAKTUUECKUX MPUI0KCHHUM, TaK U
X poiu B 0Opa3oBaHUM, HEOOXOIUMOM KaKJOMY deJoBeKy. Bo3pactaer umcio
npodeccHii, MpU OBJIAJICHUN KOTOPHIMH TpeOyeTcs Xxopoiiasi 6a30Bas OJTOTOBKA B
00J1aCTH BEpOSITHOCTH M CTAaTUCTUKH, TaKas IMOATOTOBKA BaXKHA JIJIS TPOJIOKCHHUS
00pa30BaHMA U IS YCIICIITHOW MPo(eCcCHOHANBHON Kapbephl.

Kasx b1t 4estoBek OCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. /{7151 000CHOBAHHOTO MPUHSATHUS PEIICHUS B YCIOBUSAX HEAOCTATKA HUITH
n30bITKa WH(OOpPMAMK HEOOXOJMMO B TOM YHCIE XOpOIo c(HopMUpOBaHHOE
BEPOSITHOCTHOC M CTATUCTUYECKOE MBINUICHHE. VMMEHHO TMO3TOMY BO3HHKIIA
HEO0OX0MMOCTh (hopMupoBaTh y oOydaronuxcs GyHKIUOHATBHYIO TPAMOTHOCTD,
BKJIIOUAIOIIYI0O B ce0s yMEHUE BOCHPHUHUMATh W KPUTUYECKH aHAJIU3UPOBATH
UHGOPMAIIHIO, TPECTABICHHYIO B Pa3JIMUHbIX (hopMax, MOHUMATh BEPOSATHOCTHBIH
XapakTep MHOTHUX pealbHBIX TMPOIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH
POCTEHIIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM KypCce€ ¢ OCHOBHBIMU IPHUHIIMIIAMH cOOpa, aHallu3a U
NpEICTaBIICHUsT JaHHBIX M3 PA3IUYHBIX cep KXU3HM 00IIecTBa W TOCYAapCTBa
npuoOiaer oO0ydJaronuxcss K OOIIECTBEHHBIM HHTepecaM. V3ydeHne OCHOB
KOMOMHATOPUKHM Pa3BHBACT HABBIKM OpTraHM3allMu mepedopa U Mojcy€Ta 4ucia
BapUAHTOB, B TOM YHUCJI€ B MPUKJIAAHBIX 33a/1adyaX. 3HAKOMCTBO C OCHOBAMHU TEOPHH
rpadoB co3naét MareMaTuyeckuii pyHIaMeHT st GOPMUPOBAHUS KOMIIETCHIIUNA B
obnact MHPOPMATUKHA U MUPPOBBIX TeXHOJOTHHA. [Ipy M3ydeHUU CTATUCTHKHU H
BEPOSITHOCTA O0OTAMIAIOTCs TMPEJCTaBICHUS OOydYaIOIUXCA O COBPEMEHHOM
KapTUHE MHUpa M METOJax €ro HcCCienoBaHus, (HOpMHUpPYETCS MOHMMAHHUE POJH
CTAaTHCTHKHU KaK UCTOYHHKA COIMATBHO 3HAYMMOW HH(POPMAIIMH H 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHY C JaHHBIMH IIEJISIMH B CTPYKTYPE MPOTPaMMBbl y4eOHOTO Kypca
«BeposTHOCTh M CTAaTUCTHKA» OCHOBHOTO OOIIEro 0Opa3oBaHMs Ha YrTyOIEHHOM
YpPOBHE  BBIIETICHBI  CIEIYIONIUE  COACPKATEIHbHO-METOAUYECCKUE  JINHUU:
«IIpencraBieHne MaHHBIX ¥ OMHCATENIbHAS CTAaTHCTHKA», «BeposTHOCTHY,



«3JneMeHThl KoMOWHaTOpUKW», «BBeaeHue B Teoputo rpadoBy, «MHOXKECTBay,
«Jlorukay.

Conepxxanue nuHun «lIpencraBieHue JaHHBIX M ONUCATENIbHAS] CTATUCTUKAY
CIIY>KUT OCHOBOM /I (POPMUPOBAHUSI HABBIKOB Pa0OTHI ¢ MH(OPMALIUEH: OT YTCHUs
Y UHTEpHpeTauuyd UH(pOopMaluu, NpeaCcTaBICHHON B TaOlMIaX, HA JUarpaMMax u
rpadukax, n0 cOopa, MpeACTaBiICHUS W aHaIM3a JAHHBIX C MCIOJIb30BAHUEM
CTaTUCTHUYECKUX XapaKTEPUCTUK CpeJHUX U pacceuBaHus. Pabotas ¢ naHHbIMH,
oOydJaromuecs: ydarcs CUMTBIBAaTH M HMHTEPIPETUPOBATH JaHHBIC, BBIJIBUTATH,
apryMEHTHPOBATh W KPUTHUKOBATh MPOCTEHIINE THUIMOTE3bl, Pa3MBIILISATh HaJ
¢dakTOpaMH, BBI3BIBAIONIUMU W3MEHYMBOCTh, M OIICHWBATh WX BIUSHUE Ha
paccMaTpHUBaeMble BEJIMYMHBI U MPOLIECCHI.

NHTYyuTHBHOE NpENCTaBICHUE O CIy4YaMHOW W3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTE M TEHACHLMA CTaHOBUTCS MOTUBHUPYIOUIEH OCHOBOM IS
U3y4YCHHs] TEOpUU BepoATHOCTeH. boiplioe 3HaueHHWE HMEIOT MPaKTUYECKUE
3aJlaHus, B YACTHOCTH OMBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTue BEpPOSITHOCTH BBOAMUTCA KaK Mepa MPaBIONON00MS CIy4yalHOTO
coObrtus. Ilpm wu3ydeHun yueOHOro Kypca oOydaromuecs 3HAKOMSTCS C
MPOCTEUIIIMMHU METO/IaMH BEIYMCIICHUSI BEPOSITHOCTEH B CIIy4allHBIX IKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU D3JIEMEHTAPHBIMH HMCXOAAMHU, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJIAIONIMMHU CTaBUTh M peIIaTh OoJiee CIOXHBbIE 3adadd. B y4ueOHBIN Kypc
BXOJST HayajJbHbIE MPEJICTABICHUS O CIyYalHBIX BEJIIMYMHAX M KX YUCIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOKECTBAMH U OCHOBHBIMH OIE€pALUSIMU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS
IpUMEpHI TpUMEHEHUs rpad)OB U JIEMEHTOB TEOPUU MHOXKECTB JIJIsl pEIIeHUs 3a/1a4,
a TaKKe UCTIOIh30BAHUS B APYTUX MATEMAaTHUYECKUX KypcaxX U yUYEeOHBIX MpeIMeTax.

Ha usyuenne yueOHOTO Kypca «BeposSTHOCTh M cTaTUCTHKa» oTBOaUTCs 102
yaca: B 7 kiacce — 34 daca (1 gac B Henenio), B 8 kiacce — 34 yaca (1 yac B Hefieno),
B 9 kiacce — 34 yaca (1 yac B Henento).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBnenne NaHHBIX B BUJE TaOJNMI], AUArpaMm. 3arojHEHUE TaOJIHIl,
YTEHUE U MTOCTPOCHHUE CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYTOBBIX IuarpaMM. UteHue
rpaduKOB peanabHBIX MpolieccoB. M3BiaeueHue nHdopmaluy U3 1uarpaMm 1 Taiuil,
WCIIOJIb30BaHUE U UHTEPIIPETAIUS TaHHBIX.

OnucarenbHasi CTaTUCTUKA: CpelHee apudmernyeckoe, MeIuaHa, pa3max,
HauOoOJIbIlIeE W HaWMEHBIIEEe 3HAYCHUS, KBAPTUIU, CPEIHEE TapMOHHYECKOE,
CpeaHee TAPMOHMYECKOE YUCIIOBBIX JaHHBIX.

[Ipumepbl crnydailHOM W3MEHYMBOCTH TMPU HM3MEPEHUSIX, B MacCOBOM
POU3BOJICTBE, TEHACHIIMM M CiydallHble KoOJIeOaHMS, TPYIIUPOBKA JaHHBIX,
peACTaBICHUE CIy4alHONW WM3MEHUHMBOCTH C TIOMOIIBIO JUArpamMM, 4YacTOTHI
3HAYCHUH, CTATUCTUYECKAsT YCTOMYUBOCTD.

I'pad, Bepmmna, pebpo. Crenenb BepmuHbl. Yucimo pédbep M cymmapHas
crenieHb BepiuH. [lonstue o cBa3ubix rpadax. [lytu B rpadax. llenu u mukibL.
O6xon rpada (disiepoB nyTh). [lorsTue 06 opueHTupoBaHHoM rpade. Pemenue
3a/1ay ¢ TOMOIIBIO IpadoB.

VYTBepkneHuss W BbIcKaszbiBaHuA. OTpHIlaHUE YTBEPXKIACHHS, YCIOBHBIC
YTBEPKJEHUSI, OOpaTHbIE W PABHOCWJIbHBIE YTBEPXKIACHUS, HEOOXOAUMBIE H
JI0OCTaTOYHbIE yCIIOBHUS, CBOMCTBA W MpHU3HAKH. [[pOTHUBOMOJIOKHbBIE YTBEPKICHUS,
JI0Ka3aTeIbCTBA OT MPOTHUBHOTO.

Cry4aitHeIil 3KCIIEpUMEHT (OIBIT) M ciydaiiHoe coObiTHe. BeposTHOCTh u
4acTOTa CIIy4aifHOTo COOBITHS. POJb MalOBEPOSTHBIX U TPAKTUYECKU JOCTOBEPHBIX
COOBITHI B MPUPOJIC U B OOIIIECTRE.

8 KUIACC

MHOX€eCTBO M MOAMHOXKECTBO. [IprMepbl MHOKECTB B OKPYKAIOIIEM MUDE.
[lepeceuenne u oObenuHeHue MHoOkecTB. Jlmarpammbl Ditnepa. Uwuciosble
MHOXkecTBa. [IpruMepbl MHOKECTB U3 KypcOB alreOpsl U reoMmetpuu. [lepeuncnenue
AJIEMEHTOB MHOXKECTB C TIOMOIIBIO OPraHM30BAaHHOTO Tmepedopa M MpaBuia
yMHOkeHuA. DopMyna BKIIOUEHUS -UCKITIOUEHHUS.

DOneMeHTapHble CcOOBbITHS. BeposiTHOCTH cinydalHbIX COOBITHH. OMNbITHI €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. CTydailHBIN BHIOOD.

N3mepenue paccerBaHUs YMCIOBOrO MaccuBa. Jlucmepcusi M CTaHAapTHOE
OTKJIOHEHUE 4YHUCIOBOro Habopa. CBoiicTBa AUCHEPCUU U CTAHAAPTHOIO
OTKJIOHEeHUs. [{uarpaMmMbl paccerBaHUs IBYX HAOJIOJAaeMbIX BeIMYUH. JIMHEiHas
CBSI3b Ha IUarpaMMe pacCeUBaHUSI.



HepeBo. JlepeBo caydaitHOoro skcrepumeHta. (CBOHCTBA  J€pPEBBEB:
€JIMHCTBEHHOCTh ITyTH, CBS3b MEXIYy YUCIOM BEPIIMH U uynucioM péodep. [lonstue o
II0CKUX rpadax. Pemenue 3a1a4 ¢ IOMONIbIO AEPEBBEB.

Jlornueckue coro3sl «M» n «MJIN». CBA3b MeXAYy JTOTUYECKUMHU COIO3aMHU U
orepauusMH HaJl MHOKecTBaMu. Vcnonib30BaHMe JIOTHUECKUX COI030B B aJiredpe.

CnyyaitHple  COOBITHMSI ~KaK  MHOXKECTBAa  JJIEMEHTApHBIX  COOBITHH.
[IpotuBomnonoxkubie coObITUA. Omnepauun Haj coObITUAMH. Dopmylia CIOXKEHHS
BEPOATHOCTEN.

[IpaBuiio YMHOXEHHUSA BEPOSTHOCTEM. YcnoBHas BEPOSATHOCTS.
IIpencraBnenue ciydaiHOrO OJKCIIEpUMEHTAa B BuJe JepeBa. HeszaBucumsble
COOBITHUSI.

9 KUIIACC

KombunaTopHoe npaBwmiio ymHoxeHus. [lepectanoBku u pakropuan. Yucmo
coyeTaHui 1 TpeyroiabHuk [lackans. CoiicTBa uncen couetanuii. bunom HeroToHa.
Pemenne 3amau ¢ ucnonab30BaHNEM KOMOMHATOPUKH.

I'eomeTpuueckas BeposTHOCTh. CiydyaliHbId BbIOOP TOYKH M3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTpe3Ka, U3 AYId OKPYKHOCTH.

Ucneitanus. Ycenex u Heyaaua. Cepus ucnbITaHU 10 niepBoro ycrexa. Cepust
uctibiTanuii bepryumm. BepostHocTH cOOBITHIT B cepur ucnbITaHui bepHysu.
CrnydaiiHbIil BBIOOp U3 KOHEYHOTO MHOXKECTBA.

CrnyvaiiHasi BeTMYMHA U paclpeiesieHne BeposTHOCTEN. [Ipumepsl ciaydaitHbIX
BEJIMUMH. Ba)kHble pacrpelesieHuss — 4YUCIIO IOINBITOK B CEPUM HCIBITAHUN 110
NEPBOTO yCMeXa U YUCIIO YCIEXOB B CEPUU UCTIBITaHUI bepHyIuu (reoMeTpuyeckoe
¥ OMHOMHUAIILHOE PACTIPEICIICHHUS).

MaremaTHdeCcKOoe OXKHUIAAHUE CIy4alHOW BEIUYUHBL. PUZUUECKUN CMBICI
MaTeMaTU4eCKOro oOxuaanusa. [lpumepsl UCHONB30BaHUS MATEMATHYECKOTO
oxunaHus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHWE CIIyYalHOM BEJIWYMHBL.
CBoiicTBa MaTeMaTU4YECKOT0 OKUAAHUA U Juciepcud. MaTemMaTuyecKkoe 0XKuaaHue
Y JUCTIEPCUS U3YUYEHHBIX PACIIPEICIICHUM.

HepaBenctBo YeOpiméBa. 3akoH Oonbpmmx dYucel. MaTeMaTHYECKHE
OCHOBaHHS W3MEPEHUs BEepoSTHOCTEH. Ponb u 3HaueHne 3akoHa OONBIINX YUCET B
Hayke, B IPUPOJIE U 0OILIECTBE, B TOM YHUCIJIE B COI[MOJIOTMYECKUX 00CIIeIOBAHUAX U
B U3MEPECHUSX.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YI'VTYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp TPakJaHCKOro obOIliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3adad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHAMBUIYATbHON TPACKTOPUM 00PA30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCcKuX OOBEKTOB, 3ajad, PEIICHWH, pacCyXICHWUH, YMEHHUIO BHIIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOmecTBa, MOHMMAaHUEM MATEMAaTHYECKOW HAayKH Kak cdepbl 4YelOBEYECKOMN
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH I PAa3BUTHS LIMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢usuueckoro BocnuTraHusi, GopMHUpPOBaHHUSA KYJIbTYPHI 310POBbSl U
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUSA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas (Quanyeckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABbIKA pe(IICKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a1a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaroUIel cpelibl, MJIaHUPOBAHUS MOCTYIKOB U OLIEHKH
UX BO3MOXKHBIX MTOCJIE/ICTBUM /JIs1 OKPY>KAIOIIEH cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) ajanTanuM K M3MEHAINIUMCH YCJOBHAM COUMAJIbHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEMCTBHUSIM B YCJIOBHSX HEONPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (GOPMYIHPOBATH UIEH,
HOHSITHSI, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JA€(PUINUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIaHUPOBATh
CBOE pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTyall0, BOCHPHHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble peUIeHUs] W JeHUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocjencTBus, (OPMUPOBATDH OMBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare oCBOCHHS TpOTrpaMMBI TI0 MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JIEUCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITABHBIMU JICHCTBUSAMH.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TTOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(PUKAIIUH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJl MaTeMaTHYeCKOH WHAYKIIHH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapHUAHTOB PEIICHHUS, BEIOUPATh HANOO0JIEE MOAXOSAIINNA ¢ y4ETOM CaMOCTOSITEITHHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KaK HCCIENOBATEIIbCKUA HHCTPYMEHT IIO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YIHTATOB, BBIBOJOB U 0000IIICHMUIA;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, aAHAIU3UPOBATh, CHUCTEMATU3UPOBATh M HUHTEPIPETHPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BeIOMpaTh (GopMmy TmpeAcTaBieHHWS HWHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MHOOPMALMU MO KPUTEPHSIM, MPEAJIOKEHHBIM WU
c(hOopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
LeIsIMU OOLIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX, JaBaTb MOSCHEHHS 1O XOAY pEIICHHUs 3aJayH,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXIEHHUs 3a/1aBaTh BOIPOCHI MO CYILIECTBY OOCYX/1aeMOW TEMB,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3iMuMe U CXOJACTBO MO3UIUH, B KOPPEKTHOM (opme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW M MHAMBHUAYaTbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TOBBIE IITYPMBbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATD
CBOMU JIEUCTBHUSA C JPYTMMU YJI€HAMHM KOMaH/bl, OLICHUBATh KAU€CTBO pe3yJIbTaTa U
Ka4eCcTBO CBOETO BKJIaJ[a B OOLIUN pe3ysabTaT M0 KPUTEPHSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAX0AAX MPUHATHUS PEIICHUH (MHANBUIYAIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layuH,
BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLINOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY;

BbIp@)KaTh 3MOLMU IMPU HM3YYEHUHU MATEMAaTHUYECKHUX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 kjacce 00y4aromuiics MoayyuT CAeayronue npeaMeTHbIe
PEe3YIIbTATHI:

Yurarh uHGOpPMAIMIO, TPEJACTABICHHYI0 B TaOJuWIAaX, Ha JUarpamMmax,
NpEACTaBIATh JaHHbIE B BHUJAE TaOJIMIl, CTPOUTH CTOJIOMKOBBLIE (CTOJIOYATHIC) U
KPYrOBBIC THArPaMMbI 110 MACCUBaM 3HAYCHHIA.

OnuceiBaTh W WHTEPIPETHPOBATH  peajbHbIC  YHCIOBBIC  JaHHBIC,
npeJicTaBlICHHbIC B TA0IUIIAX, HA MarpaMMax, rpadukax.

Hcnonp3oBaTh I ONMWCAHUS JAHHBIX CTAaTHCTHYECKHE XapaKTEPUCTUKH:
cpenHee apudMeTHUECKOE, MeauaHa, HauOoJblllee W HaWMEHbBIIEe 3HAYCHMS,
pa3Max, KBapTHIIH.

Nmerh mipeAcTaBliieHHE O JIOTHYECKUX YTBEPXKACHHUSIX U BBICKA3bIBAHUSX,
YMETh CTPOUTH OTPUIIAHUS, POPMYITUPOBATH YCIOBHBIE YTBEPKACHUS MTPHU PEILICHUN
3a/1a4, B TOM YHCJIE U3 APYTUX YUYEOHBIX KYpCOB, UMETh MPEJCTaBICHUE O TEOpEMaX-
CBOMCTBax M TeopeMax-IpPU3HAKAX, O HEOOXOJIUMBIX M JTIOCTATOYHBIX YCIOBUSX, O
METOJIe 0KA3aTeIbCTBA OT MPOTHUBHOTO.

Nmers npencraBieHWe O CIy4YallHOM HW3MEHYMBOCTA HA IMpPUMEpax
pE3yNbTaTOB M3MEPEHUM, I1eH, (U3NYECKUX BEIUYMH, AHTPOTIOMETPUUYECKUX
TAHHBIX, UMETh MPE/ICTABIICHUE O CTATUCTUYECKON YCTONYMBOCTH.

Hcnonb3oBaTh 711 OMUCAHUS JTaHHBIX YacTOThl 3HAYCHUH, TPYNIUPOBATH
JaHHBIE, CTPOUTH TUCTOTPAMMBI TPYIIITUPOBAHHBIX JaHHBIX.

Hcnonb3oBaTh rpadbl 11 perieHus 3a1a4, IMETh MIPEJACTABICHUE O TEPMUHAX
Teopuu rpadoB: BepIInHA, peOpo, IIEMb, UK, TYTh B Tpade, UMETh MPEACTABICHHE
00 o6xone rpada u 00 OpUEHTUPOBAHHBIX rpadax.

K xonIry 00yueHus B 8 kiacce oOydaromuiicst TOTYyYUT CISAYIONUE TPEIMETHBIC
pe3yJIbTaTHI:
OnepupoBaTh MOHATHSIMUA MHOXECTBA, IIOJIMHOKECTBA, BBIMIOJIHIThH ONEpaIun
HaJl MHOXECTBaMHU: OOBEIWHEHHE, TIEPECEUCHUE, MEPEUUCISATh BJIEMEHTHI
MHOXXECTB C HCIIOJIb30BAaHUEM OPTaHW30BAHHOTO Tepedopa W KOMOMHATOPHOTO
MpaBUjia YMHOXCHHUS.



HaxoauTe BEpOATHOCTH CIy4YalHBIX COOBITUM B CIy4alHBIX OMNbBITAX, 3HAS
BEPOSITHOCTHU 3JIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B ONBITAX C PABHOBO3MOHBIMHU
AJIIEMEHTAPHBIMHU COOBITHSIMHU, UMETh MIOHATHE O CIIy4ailHOM BBIOOpE.

OnuncelBaTh JaHHBIE C MOMOINBIO CPEAHUX 3HAYEHUNW W MEp pacCerBaHUs
(nucriepcusi U CTaHIAPTHOE OTKJIOHEHHUE). YMETh CTPOUTh M UHTEPIPETUPOBATH
JuarpaMMbl pacCeUBaHMsl, UMETh NPEJICTABIIEHUE O CBSI3U MEXAy HAaOII01aeMbIMU
BEJIMYMHAMMU.

HNmeTs npexncraBieHHe O JepeBe, O BeplIMHaX M peéOpax JAepesa,
UCIIOJIb30BAHUU JEPEBLEB IIPU PELICHUM 3a/1a4 B TECOPUM BEPOSATHOCTEH, B APYTUX
y4eOHBIX MaTEMAaTUYECKUX KypcaxX U 3aJlay U3 JPYruX y4eOHbIX MPEAMETOB.

OnepupoBaTh NOHITHEM COOBITHSI KAK MHOXECTBA 3JIEMEHTApPHBIX COOBITUIN
CIIy4ailHOTO OIBITA, BBIMOJHATH ONEpalUU HajJ COOBITUSIMU, MCIOJB30BATh MpPH
pelIeHUH 3a7]a4 JuarpamMmbl Jiliepa, YHCIOBYIO MPSAMYIO, TPUMEHATh (HopMyiy
CJI0’KEHUSI BEPOSITHOCTEM.

[Tonp30BaThbCs MPAaBUIIOM YMHOXXEHHSI BEPOATHOCTEM, MCIIOJIb30BATh JAEPEBO
JUIS. TIPEACTAaBJIEHUS CIYyYallHOTO OmbITa MOpH pemeHuu 3anad. OnepupoBaTh
NOHSITHEM HE3aBUCUMOCTU COOBITUH.

K xoniy oO6yuenus B 9 kjiacce 00y4Jaromuiics MoTyduT CASAYIONIUE MTPEIMETHBIC
pe3yJIbTaTHI:

[Tonp30BaThCss KOMOWMHATOPHBIM MPABWJIOM YMHOKEHHUS, HAaXOJUTh YHCIIO
NIEPECTAaHOBOK, YHUCJO COYETAHWH, IMOJb30BaThCAd TpeyrojibHukoMm Ilackans mpu
pelieHny 3a1a4, B TOM YHCJIe Ha BBIYMCIIEHNE BEPOSATHOCTEH COOBITHI.

Hcnonb3oBaTh  MOHATHE  TE€OMETPUYECKONM  BEPOSATHOCTH,  HAXOAUTh
BEPOSTHOCTH COOBITHUH B ONBITaX, CBSA3aHHBIX CO CIIy4alHBIM BBIOOPOM TOYEK W3
IJIOCKOM (UTYPBI, OTpE3Ka, IJTUHBI OKPY>KHOCTH.

HaxoauTh BeposSTHOCTH COOBITHI B OIBITAX, CBA3aHHBIX C HCIBITAHUSIMH 0
JTOCTHKEHUS TIEPBOTO YCIeXa, B CEPUSIX UCIIBITAHUN bepHyIu.

HNmers mpencTaBiieHHE O CIyYalHBIX BEJIMYMHAX M OMO3HABATh CIyYalHbIC
BEJIMYMHBI B  SBJICHUAX OKPYXKAIOIIETO MHpPA, ONEPUPOBATh MOHATHEM
«pacupenereHue BEPOATHOCTEW». YMETh CTPOUTH PACHPENCIICHUS BEPOATHOCTEN
3HAYCHUUW CIIYYaNHBIX BEJIUYUH B U3YUYCHHBIX OIbITAX.

HaxonuTe MaTeMaTH4E€CKOE OKHAAHHWE W JTUCIEPCUIO CIIYYAHOW BEJITUYUHBI
MO0 PpacHpeAesCHUI0, IPUMEHATh YHUCIOBBIE XAPAKTEPUCTHKH HW3YYECHHBIX
pacnpenesieHu Py PeIIeHUH 3aa4.

Nmers mpencraBieHUWE O 3aKOHE CIYYaWHBIX YHUCEI KaK O MPOSIBICHUH
3aKOHOMEPHOCTH B CIIy4allHOM W3MEHYHMBOCTH, MOHHUMAaTh MaTE€MaTHYECKOE
000CHOBaHME OJIM30CTHU YACTOTHI M BEPOSTHOCTH COOBITHSA. MIMeTh mpencTaBieHue
0 POJIY 3aKOHA OOJIBIIINX YKHCEN B MPUPO/IC U OOIIECTRE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[[BubmmoTeka IIOK
1 IT 4
PEHCTABIICHHE AAHHbX https://m.edsoo.ru/596d814c]
bu6moreka [IOK
2 1
Omncaterbhas CTaTHCTHI 8 https://m.edso0.ru/596d814c
N bubmuorexa [JOK
3 C 5 1
TyHanHas HSMEHTHBOCTS https://m.edso0.ru/596d814c
bu6mmoreka [IOK
4 B 4
BC/ICHHC B TCOPHIO rpacoB https://m.edso0.ru/596d814c
bu6mmoreka [IOK
> Jloruia 3 https://m.edso0.ru/596d814c
6 BeposTHOCTh 1 YacToTa CIIy4aitHOTO 5 1 bubnuoreka [JOK
COOBITHS https://m.edso0.ru/596d814c
7 [ToBTOpEeHUE, 0600IICHNE, 5 1 bubnuoreka [JOK
cUcTeMaTU3aIys 3HaHUH https://m.edsoo.ru/596d814c
OBIIEE KOJIMYECTBO YACOB I10 34 1 3

I[TPOTPAMME



https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c
https://m.edsoo.ru/596d814c

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 I1
OBTOpeitie Kypca 7 iracca 3 https://m.edsoo0.ru/032cfeff
bubmmoreka [{OK
2 M 4
Howectea https://m.edsoo.ru/032cfeff
bu6moreka [IOK
B i 4 1 1
3 €pOSITHOCTD CITy4aifHOTO COOBITHS httos://m.edsoo.ru/032cfeff
4 OnmcarenpHas cTaTUCTHKA. PaccenBanme 5 1 bu6moreka [IOK
TAHHBIX https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
5 B 3
BC/ICHHC B TCOPHIO rPaoB https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
0 Jloruia 2 https://m.edsoo.ru/032cfeff
7 Omneparuu HaJ[ CIIy9aliHBIMH COOBITHSIMU. 3 bubnuoreka [JOK
CroxxeHue BeposiTHOCTE! https://m.edsoo.ru/032cfeff
3 YcnoBHas BEpOATHOCTh, YMHOKCHHUE 5 bubnuoreka [JOK
BEPOSATHOCTEH, HE3aBUCUMBIC COOBITHS https://m.edsoo.ru/032cfeff
[ToBTOpEHUE, 0000IICHNE, bubnunoreka [JOK
9 . 5 1
cUCTEMAaTU3aIys 3SHAaHUN https://m.edsoo.ru/032cfeff
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 1



https://m.edsoo.ru/032cfeff
https://m.edsoo.ru/032cfeff
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9 KUIIACC

N HanmenoBan | KosmuyecTBo yacoB DJIeKTPOHHBbIE
" | we pa3nmesioB u (undpoBbIe)
n/ Becer | KoHTpoabH IIpakTH4eck
TeM o0pa3oBaTejibHbIE
n 0 ble padoThl ue padboTsbl
NMPOrpaMmblI pecypcsl
oBTopeHme bu6mmoreka [{OK
1 P 3 https://m.edsoo.ru/8b68c
Kypca 8 kiacca
39f
DJIeMEHTHI bu6mmoreka [{OK
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u 39f
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BEPOSITHOCTh 39f
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39f
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39f
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJabTara
5 BeposTHOCTh U cTaTUCTHKA
Yutate uHGOpMAINIO, MPEACTABICHHYIO B TaOIUIlAX, Ha JHarpaMMax,
5.1 MIPE/ICTaBIATh JaHHbIE B BUE TAOINII, CTPOUTH TUAarpaMMbl (CTOJIOUKOBbBIE
(cTonO4arpie) M KPYroBbIE) MO MACCHBAM 3HAYCHHIA
5.9 OnuceiBaTh W HMHTEPIPETUPOBATh pEAIbHBIE YHUCJIOBBIE JIAaHHEIE,
' MpeACTaBICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax
Hcnons30Bath 7151 ONMMCAHMS TAHHBIX CTAaTHUCTUYECKHUE XapaKTEPUCTHKU:
5.3 cpenHee apudmeTHdeckoe, MeauaHa, HaWOOJbIIee W HAWMEHbBIIIEe
3HAYEHMS, pa3Max
HNmers mpencraBieHHe O CIIy4allHOM M3MEHYMBOCTH Ha NMPUMEPAxX IIEH,
5.4 (U3UYECKUX  BEIWYWH,  AHTPOIIOMETPUYECKUX  JAHHBIX,  HMETh
MPEJICTaBJICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHus
pe3yJibTara
5 BeposiTHOCTB M cTaTUCTHKA
N3Bnekaty u npeoOpazoBeIBaTh HHGOPMAIUIO, MIPEICTABICHHYIO B BUC
5.1 Tabnuu, AuarpamMm, rpagukoB, NMPEACTaBIATh JaHHbIE B BHUAE TaOIuIl,
auarpamm, rpaukoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTHYECKUX MOKA3aTeNeH: CPeaHIX
5.2 3HaUEHUN M Mep pacceuBaHus (pa3max, IUCHEPCUsT U CTaHIapTHOE
OTKJIOHEHUE)
5.3 HaxoauTh 4acTOTHI UMCIOBBIX 3HAUEHUN U YaCTOTHI COOBITHIA, B TOM YHCIIE
' 0 pe3ylbTaTaM U3MEpPEeHH U HaOII0JeHHI
Haxomuth BepoATHOCTH CIOy4alHBIX COOBITUH B  OMbBITaX, 3HaA
5.4 BEPOSITHOCTH DJIEMEHTapHBIX COOBITUH, B TOM 4YHCIE€ B OMNBITaX C
PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMU COOBITHSIMH
55 Hcnonb3oBath rpaduueckue MOJIEH: IEPEBO CIIYIaHOTO AKCIIEPUMEHTA,

MarpaMMel Diiepa, YiciaoBas mpsmas




OHepI/IpOBaTB IIOHATUAMHU:. MHOXCECTBO, INOAMHOXCCTBO., BbIINIOJHATH

5.6 orepanuy HaJl MHOKECTBAMU: OOBEANHEHNUE, [IEPECEUCHHE, JOIOJIHEHUE;
MEPEUYHCIATH AIEMEHTH MHOKECTB, IPUMEHATh CBOHCTBa MHOXKECTB
Hcnonb3oBath rpaduueckoe MpeacTaBICHHEe MHOXKECTB U CBSI3€H MEXITy
5.7 HUMHU JUIsI ONTUCAHUS MIPOIIECCOB M SBJICHHIA, B TOM YHCJIE NPH PEIICHUH
3a1a4 U3 APYrux y4eOHBIX MPEIMETOB U KYpCOB
9 KJIACC
Kon v
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJibTara
5 BeposTHOCTb U cTaTUCTHKA
W3Bnekath W TpeoOpa3oBbBaTh HHGOPMAIHIO, TPEICTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHMKAX B BHUAE Taliul, JuarpamM, TrpaguKos,
MIPECTaBIATH TAaHHBIE B BUJIE TAOJHII, AHarpamMm, rpadukoB
5.9 Pematp 3amaum opraHu3oBaHHBIM NEpeOOPOM BapUAHTOB, a TaKXKe C
' WCTIOJIb30BaHNEM KOMOMHATOPHBIX MTPABHUII U METOJIOB
5.3 Hcnonb3oBath onucarenbHble XapaKTEPUCTUKU JII MAaCCUBOB YMCIIOBBIX
' JAHHBIX, B TOM YHCJE CPEAHHUE 3HAYCHUS U MEPhI PaCCENBaHUS
5.4 Haxoautb 4acToThl 3HaU€HUHN U YaCTOTHI COOBITHS, B TOM YHUCIIE MOJIb3YAChH
' pe3ynbTaTaMu MPOBEAEHHBIX U3MEPECHUN U HAOIIOACHUI
Haxoautb BeposSITHOCTH CilydaifHBIX COOBITHI B HU3yYEHHBIX OMBITAX, B TOM
5.5 YlClie B ONBITaX C PAaBHOBO3MOXKHBIMU 3JI€MEHTAPHBIMU COOBITHSIMHU, B
CepUAX HCIIBITAaHUIl 10 IEPBOTO ycIexa, B Cepusix UcnbITanuii bepuysim
5.6 Nmers mpencraBieHue O Ciayd4alHOM BEIMYMHE W O PpacIpe/lelIeHUU
' BEPOATHOCTEH
Nmers mpeacraBieHue O 3aKoHE OOJBIIMX YHUCEN KaK O MPOSBICHHUH
5.7 3aKOHOMEPHOCTH B CIy4ailHOW M3MEHUYMBOCTH U O POJIA 3aKOHA OOJIBIINX

YUCCI B IIpUPOJC U OGHICCTB@




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHne onepupoBarb IMOHATHSAMHM: MHOXECTBO, IIOJIMHOKECTBO,
omepanuy HaJl MHOYKECTBaMHU; YMEHHUE OINEpUPOBaTh MOHATUIMU: TIpad,
CBSI3HBIU rpad, AepeBo, UK, IPUMEHITh UX IPU PELICHUH 33]1a4; YMEHUE
HCI0JIb30BaTh TpauuecKoe IMpeACTaBICHHUE MHOXKECTB ISl ONMCAHUSA
peaJIbHBIX MPOIIECCOB U ABJIEHUM, PU PEIICHNH 3a/1a4 U3 APYTUX y4EOHbIX
MIpEAMETOB

YMeHHne omnepupoBaTh IMOHATHUAMH: OINPEIECICHHE, AaKCHOMa, TEOpeMa,
JI0Ka3aTelIbcTBO; YMEHHME pACIO3HAaBAaThb WCTHHHBIE W JIOXKHBIE
BBICKAa3bIBaHUS, IPUBOAUTH IPHUMEPbl M KOHTPIPUMEPHL, CTPOUTH
BBICKa3bIBAHUS U OTPHIIAHUS BBICKA3bIBaHUI

VYMmenne ONICpHUpPOBATH IMOHATUAMU:. HATYPAJIBHOC YHUCIO, IIPOCTOC U
COCTaBHOE YHUCIIO, IETMMOCTh HaTypalIbHBIX YHCEI, IPU3HAKH JIEITUMOCTH,
1Ie7I0€ YKCII0, MOAYJIb YHCIIa, OOBIKHOBEHHAS IPOOb M ACCITHYHAS APOOD,
CTaHJAPTHBIN BUJI YUCIIA, PALIMOHAIBHOE YHCIIO, UPPALMOHAIEHOE YHCIIO,
apuMETUYECKU KBaJPAaTHBIA KOPEHBb; YMEHUE BBITIOTHATH JCUCTBUS C
YHClIaMU, CPAaBHUBATh M YHNOPSIOYMBATH YUCIA, IPEICTABISATh YKCIa Ha
KOOPJMHATHOM MPSAMOM, OKPYIJISATh YMCIIA; YMEHUE JeaTh MPUKUIKY U
OIICHKY pe3yJibTaTa BHIYHCICHUN

YMeHue onepupoBaTh MOHSATUSMHU: CTENEHb C ILENbIM IOKa3aTeseM,
apumMeTnyecKuil KBaJpaTHBI KOPEHb, MHOTOWIEH, airedpanyeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTeleHu OoJbIiie
€IMHUILIBI; YMEHUE BBITIOJHATH Pacu€Thl 1Mo (opMyiam, Mpeodpa3oBaHUs
HENbIX, TPOOHO-PAIMOHANBHBIX BBIPAKEHUN W BBIPAKEHUU C KOPHSIMH,
pa3ioXKeHNue MHOTOUJICHA HA MHOYKUTENH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM
(hopMyI pa3HOCTH KBaIPaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue OIICpHUPOBATh IMOHATHUAMU: YHUCIOBOC PABCHCTBO, YPABHCHHUC C
O,Z[HOI>'I nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHE PpCUIATb JIMHENHBIE H KBaJApaTHBIC YpPAaBHCHMH, ,[[pO6HO'
paduOHAJIBHBIC YPABHCHUA C OJIHOM nepeMeHHoﬁ, CUCTCMbI [BYX
JIMHEMHBIX ypaBHeHI/II\/’I, JIMHENHBIE HCpaBCHCTBA W HUX CHUCTCMBI,
KBaApaTHBIC U ,[[pO6HO'paI_II/IOHaJ'IBHBIC HCPaBCHCTBA C OJIHOM nepeMeHHoﬁ,
B TOM YHUCJIC ITPpU PCUHICHUU 3a/1a4 U3 APYIrUX MMPEAMETOB U MMPAKTHUYCCKUX
3ala4; YMCHHUC HUCIIOJIb30BaTh KOOPANHATHYIO MIPAMYIO U KOOPAHWHATHYIO
IIJIOCKOCTB JJIsA I/I306pa)KCHI/I${ peIJ_ICHI/Iﬁ ypaBHCHI/Iﬁ, HCEPABCHCTB U CUCTEM




YMeHue onepupoBaTh MOHATHIMU: (GYHKIUS, rpaduk (yHKIUH, HYIU
(GyHKIMH, TPOMEXKYTKA 3HAKOTIOCTOSHCTBA, MPOMEKYTKA BO3PACTAHMUA,
yObIBaHUs, HAauOoJbIIee M HaWMEHbIIEE 3HAYCHUS (PYHKIMH, yMEHHE
ONEpPHPOBATh MOHATUSAMH: TpsAMas MPONOPLUUOHAIBHOCTb, JIMHEHHAS
GbyHKuuMs, KBagpaTudHas QYHKIHS, oOpaTHas MNpPOTNOPLUHUOHAIBHOCTD,
napabosia, runepooIa; yMeHne CTpouTh rpaduk (yHKINH, HCIIOIB30BATh
rpaduKy JUISL OTIPE/ICIICHUSI CBOMCTB MPOIIECCOB U 3aBUCHMOCTEH, IS
pelieHus 3a7a4 W3 JAPYTUX YYEOHBIX IMPEIMETOB M PEATbHOW JKU3HWU;
yMEHHUE BBIpaXKaTh (POpPMyIaMu 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMeHme OIICpUpOBATH IIOHATUSAMMU. IIOCJIEJOBATCIIBHOCTD,
apudmernyeckas 1 reoMeTpudeckasl Mporpeccuy; yMEHUe MCIO0JIb30BATh
CBOMCTBA IMOCJIEZIOBATEILHOCTEN, (POPMYIIBI CYMMBI U OOILEro YjieHa Mpu
pelIeHny 3ajad, B TOM YHUCIE 3ajad U3 APYruX y4eOHBIX MPEIMETOB U
pEaTbHOM )KU3HU

YMeHue pemath 3ajaui pa3HbIX TUIIOB (B TOM YKCIIE Ha MPOIEHTHI, I0JIH
1 4acTH, ABM)KEHHE, paboTy, LIEHY TOBApOB U CTOUMOCTb MOKYIIOK U YCIYT,
HaJoru, 3afadyud M3 oO0JacTu YHpaBlIE€HUS JUYHBIMU U CEMEWHBIMU
(uHaHCaMM); yMEHHE COCTABJIATh BEIPAXKEHUS], YDaBHEHHU S, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHMIO 33Ja4M, HCCIIEIOBATH IMOJYyYEHHOE pELICHUE H
OLIEHUBATh MIPABJIONOA0OHOCT NOJIYYEHHBIX PE3YJIbTaTOB

YMeHue ornepupoBaTh NOHATHAMHE: (PUTYpa, TOUKA, OTPE30K, IpsMasi, JIyd,
JOMaHas, Yroj, MHOTOYTOJBbHHK, TPEYTOJIbHUK, PaBHOOCIPCHHBIH WU
PaBHOCTOPOHHUI  TPEYrOJIBHUKH,  TPSIMOYTOJIBHBIA  TPEYroJIbHUK,
MeanaHa, OMCCEKTpHCa W BBICOTA TPEYrOJbHHUKA, YETHIPEXYrOJbHHK,
napajiesiorpaMMm, — poM0O,  TPSIMOYTOJBHUK,  KBaApar, Tpareus;
OKPYXXHOCTb, KpYT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPaHCTBCHHBIMH
(burypamu; yMeHHe peliaTh 3a1a4u, B TOM YUCIIC U3 TOBCETHEBHOM YKHU3HH,
Ha HAXOXXJCHHE I'eOMETPUYECKHX BEJIMYUH C NMPUMEHEHUEM H3yYCHHBIX
CBOMCTB uryp u (HhakToB

10

YMeHue omnepupoBaTh TMOHATHUSMHU: PaBEHCTBO (UTyp, paBEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEePHEHANKYISPHOCTD MPSMBIX, YTOJI
MEXIy MPSMBIMHU, TMEPHEHAUKYISpP, HAKIOHHAsA, MPOEKLHs, Moj00ue
¢buryp, nmogoOHbIE TPEYrOJIbHUKH, CUMMETPHUS OTHOCHTEIHHO TOYKH U
OpsIMOM; yMEHHE pacro3HaBaTh PABEHCTBO, CHUMMETPHUIO M MOA00HE
¢buryp, napayuienbHOCTb U MEPIEHIUKYIIPHOCTD NPSIMBIX B OKPYXKAIOLIEM
MUpe

11

YMmenue OIICpHUPOBATh MOHATUAMU: TJIMHA, PACCTOAHUC, YI'OJI (BCJ'II/I‘-II/IHa
yriia, CMHYC U KOCUHYC YyIJia TPCYTOJIBHI/IKa), mjiaomaab, YMCHUEC OLICHUBATDb
pa3MEpbl MMPEAMCTOB U 0OBCKTOB B OKpyXXaromeM MHpE; YMCHHUC
IMPUMCHATDH (I)OpMyJ'II)I nepuMeTpa U miomaan MHOTOYT'OJIbHUKOB, NJIMHBI
OKPY’KHOCTHU n iomaaun Kpyra, o0bema MpAMOYT'OJIbHOT'O
HapaJiieJICrIicaa, YMCHHC MPUMCHSITH IMPpU3HAKA PaBCHCTBA
TPCYroJIbHUKOB, TCOPEMY O CYMMC VYIJIOB TpPCYroJIbHUKA, TCOPEMY




[Mudaropa, TPUTOHOMETPUYECKUE COOTHOIICHHUS IJISi BHIYUCICHUS JUINH,
pacCTOSIHUMI, TII0IIAAeH

12

YMmenue u300pakaTh IUIOCKHE (QUTYppl W WX  KOMOHMHALUH,
MPOCTPAHCTBEHHBIE (UTYPBl OT PYKH, C TOMOLIbIO YEPTEKHBIX
UHCTPYMEHTOB W  JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WIIH
CHMBOJIbHOMY OITMCaHHIO

13

YMeHue onepupoBaTh MOHATUSAMU: NPSIMOYIOJIbHAs CUCTEMa KOOp/UHAT;
KOOPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA
YHUCIIO, CKAJAPHOE IIPOM3BEACHHUE BEKTOPOB; YMECHHME HCIIOJIb30BATh
BEKTOPBI ¥ KOOPJMHATHI AJIsl IPE/ICTABICHUS JaHHBIX U PEIICHUs 3a/1a4, B
TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pEabHOM KU3HU

14

VYMmenne OINCpHUPOBATH TIOHATHUAMM: CTOJIOMKOBBIE U KPYIrOBEIC JUarpaMMBbl,
Tabmuipl, cpeaHee apudMeTHYecKoe, MeauaHa, Haubosblliee |
HaMMEHbIee 3HAUYEHHs, pa3Max YHCIOBOTOo Habopa, yMEHHE W3BIICKAaTh,
WHTEPIPETUPOBATH M MPEOOPA30BhIBATH HHPOPMAIIHIO, TTPEICTABICHHYIO
B TaOJIMIaX M HA TMarpaMMax, OTPa)karolllyl0 CBOMCTBA U XapaKTEPUCTUKH
pEATbHBIX TPOIECCOB U SBJICHUW;, YMEHHE PacIO3HABATh W3MCHUYHBHIC
BEJINYHUHEI B OKPYXKAIOIIEM MUpE

15

YMeHue omnepupoBaTh MOHATHUSMHU: CIydallHBIM ONBIT (CiydalHBIH
9KCIIEPUMEHT), JJIEMEHTApHOE COOBITHE  (DJIEMEHTApHBIA  MCXON)
CJIy4ailHOTO OIIBITA, CIy4aifHOE COOBITHE, BEPOSITHOCTh COOBITHS; yMEHUE
HaxXOJUTh  BEPOSTHOCTH  CIy4allHBIX  COOBITUH B OIBITAXC
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMU; YMEHUE PELIaTh 331241
METOJIOM OPraHU30BAHHOTO Mepedopa M € MCIOJIb30BAaHHMEM IIpaBUIIa
YMHOXXEHUS; YMEHHE OLIEHUBAaThb BEPOATHOCTH pEaJbHBIX COOBITUH U
SIBJICHUH, TIOHUMAaTh POJIb IIPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITUH B OKPYXKAIOLIEM MHUpPE M B JKU3HHU; 3HAKOMCTBO C IOHITHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENI U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHue BIOUpaTh IMOIXOAIIUN U3YYCHHBI METOT U1 PEIICHUS 3a1a4H,
MPUBOAWTH IPUMEPHl MaTEMAaTHUECKHX 3aKOHOMEPHOCTEH B MPUPOJIC U
KU3HU, pacro3HaBaTh IMPOSIBIEHHWE 3aKOHOB MAaTeMAaTUKH B MCKYCCTBE,
OTIHMCHIBATh OTJENIbHBIC BBIJAIOIIMECS PE3YJIbTaThl, MMOJYUYEHHBIE B XOJIE
pa3BUTHA MAaTEMATHKHU KaK HayKH, IPUBOAUTH MPUMEPHI MATEMAaTUYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON ¥ BCEMUPHOU HCTOPHH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenue naHHBIX B BUJIE TaONuUIl, auarpamm, rpadukoB. 3arnojHEHUE
51 TabMUL, YTEHHE M IOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTOJNOYATHIX) U
' KpyroBbiX). UteHne rpaukoB peabHbIX IpoleccoB. M3Bneuenne nHpopmanuu
W3 MarpaMM M Ta0Jnll, UCIIOJIb30BaHUE U UHTEPIPETALMs] TaHHBIX
OnucarenpHasi CTaTUCTUKA: cpenHee apudMeTHueckoe, MeauaHa, pas3max,
5.2 HauOoJblllee U HaNMEHbIee 3HAUeHHUsS Habopa YHMCIOBBIX JaHHBIX. [Ipumepsr
CIIy4ailHON U3MEHYMUBOCTH
CnyyaiiHbplii SKcIiepUMEHT (OMBIT) U ciaydaiiHoe coObiTHe. BeposiTHOCTh U
5.3 yactoTa. Ponb ManoBepOATHBIX M NPAKTUYECKH JIOCTOBEPHBIX COOBITHI B
npupoe u B oOuiecTse. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmna, pedpo. Crenens BepiuHbl. Yncno pédep u cymmapHasi CTeNeHb
54 BepminH. [IpencraBnenne o cBssHocTy Tpada. Lenu u nukiel. [ytu B rpadax.
' O6xon rpada (dinmepo myth). [IpeacraBieHue o6 OpHUEHTUPOBAHHOM Tpade.
Pemenue 3agau ¢ nomouisio rpagos
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
51 [IpencraBneHue JaHHBIX B BHJIC TAOJIHII, TUarpaMM, IpapuKoB
5.9 MHoOXecTBO, 3JE€MEHT MHOXKECTBa, MOAMHOXecTBo. Omepauuu  Haj
MHO’KeCTBaMU: 00beIMHEHNE, TIepeceueHue, JOTOTHEHHE
5.3 CpoiicTBa omepanuil HaJl MHOXECTBAMH: MEPEMECTHUTENbHOE, COYEeTaTeIbHOE,
' pacnpeaenuTeNbHOE, BKIOYECHHUS
54 Hcnonb3oBanue rpaduueckoro MpencTaBICHUs MHOXECTB I OMHCAHUS
' peaNbHBIX MPOLIECCOB U ABJICHUM, IPU PELICHUHU 3a/1a4.
55 N3mepenue paccenBaHusa JaHHBIX. Jlucmepcuss M CTaHAAPTHOE OTKIOHEHHE
' YHCIIOBBIX HAOOPOB. JlarpaMma paccenBaHus
56 DnemMeHTapHble  COOBITHS — ciaydaiiHOro ombiTa. Cry4daiiHele  COOBITHSL.
' BepositHocTH  coOBITHI. ONBITBI ¢  PAaBHOBO3MOXKHBIMH  DJIEMEHTapPHBIMHU




coObitusiMu.  CiydaiiHplii  BeIOOp. CBSI3p  MEXAY MaJOBEPOATHBIMH |
MPAKTUYECKH IOCTOBEPHBIMU COOBITUSIME B TIPUPOJIE, OOIIECTBE U HAYKE
JlepeBo. CBoOMCTBa AEPEBbEB: €IMHCTBEHHOCTD IIyTH, CYLIECTBOBAHUE BUCSYEH
o.7 BEPIIUHBI, CBSA3b MEXAYy YUCIOM BepmIMH M uuciaoM pédep. IIpasuio
yMHOXeHUs1. Pemenne 3a1a4 ¢ moMomisio rpagos
[IpotuBomnonoxkubie  coObITHs. Jlmarpamma Oiinepa. OObeauHEHHE U
5.8 nepecedeHne coObiTuil. HecoBmecTHpie coObITHsA. DoOpMyna  CIOKECHHUS
BEPOATHOCTEMN
5.9 YcioBHas BeposiTHOCT. [IpaBuiio ymHOkeHus. HezaBucuMbie cOOBITHS
[IpencraBienue sxkciepuMeHTa B BUJE AepeBa. Pernienne 3a1au Ha HAXOXKIEHHUE
5.10 BEPOSITHOCTEN € TMOMOILBIO JEepeBa CIIy4alHOTO 3KCIIEpUMEHTa, JuarpaMmm
Ditnepa
9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 BeposTHOCTB U cTaTHCTHKA
[IpencraBieHue naHHBIX B BHUJAE TaONUIL, JUarpamm, rpaQukoB, HHTEPIpPETALUs
5.1 JMaHHBIX. UTEHHWEe W TOCTpoeHWE TaONuIl, auarpamm, TpadUKOB IO pPeaIbHBIM
JTAHHBIM
5.2 [TepecTtanoBku U hakTOpHAT
5.3 CoueraHus U YUCIIO COUETAaHUM
5.4 Tpeyronbuuk [lackans. Pemenue 3amau ¢ ucnoyiib30BaHuEM KOMOUHATOPUKU
55 I'eomeTrpuueckas BeposiTHOCTh. CaydaliHbIE BBIOOp TOYKM W3 (UTyphIHA
' IJIOCKOCTH, U3 OTPe3Ka U U3 AYTU OKPYKHOCTH
5.6 UcneiTanue. Ycnex u Heynava. Cepust HCTIBITAHUH 0 MEPBOTO ycrexa
57 Cepuss ucneiTannii bepuymiu. BeposTHOCTH COOBITUH B CEpPUM  HUCIBITAHHUMA
' Bepuysu
5.8 CnyyaiiHas BeIMYMHA U paclpe/esieHne BeposaTHOCTE!
5.9 Maremaruueckoe oxuaanue u gucnepcus. [lpuMmepsl MaTeMaTHuecKoro 0KuaaHus
' KaK TEOPETUUYECKOTO CPEHEr0 3HAUCHHU S BEJTMUHHBI
5.10 Matematuueckoe OXKUAaHue U TUCTIEPCUs CITy4aliHON BEIMYMHBICYUCIIO YCIIEXOB B
' cepuu ucnelTanuii bepaymim»
511 [TonsiTue o 3akoHe OOJBIINX Yncell. Mi3MepeHre BepOsITHOCTEN C TOMOIIbIO YacTOT.
' Poub 1 3HaueHMe 3aKk0Ha OOJBIINX YHCEN B IPUPOJIE U OOLIECTBE




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
O MATEMATHUKE

Kon IIpoBepsiemMblii 31eMEeHT COePKAHUSA
1 Yucna v BIYKCICHUS
1.1 HarypaneHbie u nensie yncina. [Ipu3Haky JeIMMOCTH LIEIIbIX YUCE
19 OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, MPOIEHTHI, OECKOHEUHbIE NEPUOANYECKUE
npobu
1.3 PannonaneHblie yncna. ApudmMerndeckue onepamnmy ¢ pallMoOHaIbHBIMU YUCIIaMU
14 JHeiictButenbHple uYncia. ApuPMETHYECKHE ONEpalui C JACUCTBUTEIBHBIMU
' YUCITaMK
15 [IpubnmxEnnbie BI)I‘—II/IuCJIeHI/IH, npaBWia OKPYIJIEHUS, TPUKHIKA M OLEHKa
pe3ynbTaTa BIUMCICHUN
2 AnreOpandecKkrie BRIpaXKeHHS
2.1 BykBeHHbIe BbIpakeHUs (BBIPAKEHHS C IEPEMEHHBIMH )
59 Crenenp c uenbiM mnokaszaTteneM. CTeneHb C palMOHAIbHBIM IIOKa3aTelieM.
' CBoiiCTBa CTEIICHH
2.3 MHorousieHs!

2.4 Anrebpaundeckas 1po0b

ApubmMeTnuecknii KOpeHb HATYpaJIbHOUW cTemneHu. JleicTBusic apudmeTnaecKumMu

25 KOPHSIMH HATYpaITbHOM CTEIICHH
3 YpaBHEHHS ¥ HEPABEHCTBA

31 Lensle u JapoOHO-panMOHANIbHBIC ypaBHEHHsA. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHUi

39 Lenpsle u JapoOHO-palnMoOHANbHBIE HepaBeHCTBA. CHUCTEMBI W COBOKYITHOCTH
' HEPABEHCTB

3.3 Pertenne TeKCTOBBIX 3a1a4
4 YucaoBble ITOCIEA0BATEILHOCTH

4.1 ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3a4aHus MIOCIIEI0BATEIHHOCTEN

4.2 Apudmerrueckas ¥ reoMeTpudeckas nmporpeccuu. @opmyiia CiI0XKHBIX POIICHTOB

5 OyHKIMH

Oynkiys, cnocoOsl 3a1anus Gynkuuu. ['paduk Gynkiun. O6aacte onpeaeneHus 1
MHO>ecTBO 3HaueHnH QpyHkuu. Hynu gynxium. [IpoMexyTku 3HaKOMOCTOSIHCTBA.

5.1.
IIpoMexxyTKM MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MHHUMYMBI (YHKIIUH.
HauOoubiiee u HauMeHblIee 3HaueHHE (PYHKIUU Ha TPOMEXKYTKE
6 KoopaunaTs! Ha NpsAMOil U IIJIIOCKOCTH

6.1 Koopaunatnas npsmas




6.2

JlexapTOoBBI KOOPIMHATHI HA IJIOCKOCTH

7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 X CBOICTBa
7.2 TpeyronbHuk
7.3 MHOTOoyrojJpHUKH
7.4 OKpyXHOCTb U KpYyT
7.5 N3mepenune reoMeTpuyecKiX BEIUUNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTE U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHoCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Martemaruka: 5-i kimacc: 0a30BBI YPOBCHB: yUeOHHK: B 2 HacTsx, 5 kiacc/ Bunenkun H.S.,
XKoxoB B.U., UYecnokoB A.C. u jgpyrue, AxkuuoHepHoe oOmectBo «M3aarenbcTBo
«IIpocBemenue»

» Maremaruka: 6-if kiacc: 0a30BbIi YpOBEHb: y4eOHUK: B 2 "acTsx, 6 kinacc/ Bunenkun H. .,
XKoxos B.M., UYecnoxkoB A.C. u gpyrue, AxuunoHepHoe oOmectBo «M3narenbcTBo
«Ipocsemenue

* Marematuka. Harmsgnas reometrpusi 5-6 knaccel/ llapeirun WU.®., Epramxuea JI.H.,
OO6miecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCThIO «/PODAy»; AxumoHepHoe 00IIECTBO
«M3narenbCcTBO «IIpocBemenue
» Anrebpa, 7 wmacc/ Mepsnsak A.l'., Tomsaxo B.M.; mox penakumeit Ilomonsckoro B.E.,
OO011ecTBO C OrpaHMYEHHON OTBeTCTBEHHOCThIO M3marensckuit neHTp «BEHTAHA-TPA®y;
AKIMOHEpPHOE 0011eCTBO «H3narenbeTBoO «IIpocsenienue»
» Anrebpa, 8 wmacc/ Mepsmsak A.l'., Tlomsxko B.M.; mox penmakumeit Ilomonsckoro B.E.,
OO0mIecTBO C OrpaHMYEHHON OTBETCTBEHHOCThIO M3zmatennckuii nmentp « BEHTAHA-T'PADy;
AxmmonepHoe obmiectBo «M3natenpctBo «IIpocserienne

Anrebpa, 9 kmacc/ Mepansak A.T'., [Tonskos B.M.; mox penakmueii [Togonsckoro B.E., OGmecTBo
¢ orpaHrueHHoM oTBeTcTBeHHOCThIO M3naTenbekuii nenTp «BEHTAHA-I'PA®y; AkiinonepHoe
0011ecTBO «3narenbcTBO «IIpocsemenue»
* ['eomerpus, 7 kimacce/ Mepsnsak A.l'., TlomsikoB B.M.; mon pemakmueit [logonsckoro B.E.,
OO6mIecTBO C OrpaHMYCHHONW OTBETCTBEHHOCThIO M3matennckuii nmentp « BEHTAHA-T'PA®y;
AxnmonepHoe obmectBo «M3naTenscTBo «IIpocBemieHuey

* ['eomerpus, 8 kmacc/ Mepansak A.l'., TlomskoB B.M.; mon pemakmueit [lomonsckoro B.E.,
OO6mIecTBO C OrpaHMYEeHHONW OTBeTCTBeHHOCThIO M3marennckuii nentp « BEHTAHA-T'PA®y;
AKIIMOHEpHOE o0miecTBO «M3maTeanpcTBO «IIpocBenienne»
* ['eomerpus, 9 kimacc/ Mepsnsak A.l'., TomsikoB B.M.; mon penakumeit Ilomonsckoro B.E.,
OO6mIecTBO C OrpaHMYCHHONW OTBETCTBEHHOCThIO M3zmatennckuii nentp «BEHTAHA-I'PADy;
AxnmonepHoe obmectBo «M3narenscTBo «IIpocBemieHue

Maremartuka. BeposTHOCTb M CTAaTUCTHKA : 7-1 KJIAcC : yrIIyOJICHHBIA YpOBEHb : yueOHUK / E. A.
bynumoBuy, B. A. Bynbraes. — 3-e uzn., ctep. — Mocksa : [IpocBemenne , 2025

Maremartuka. BeposTHOCTh 1 cTaTUCTHKA : 8-1 KJIace : yriTyOJICHHBIH YpOBEHb : yueOHUK / E. A.
bynumosuu, B. A. bynbrues. — 3-e uzn., crep. — Mocksa : [Ipocsemienue , 2025

Matremartuka. BeposTHOCTB U cTaTUCTHKA : 9-11 KJlacc : yriiyOJieHHBIH ypoBeHb : yueOHUK / E. A.
bynumosuu, B. A. bynbrues. — 3-e uzn., crep. — Mocksa : [Ipocsemienue , 2025

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

e MaremaTuka. 5 KJ1acc: TEXHOJIOTHYECKUE KapThl YpOoKOB Mo yyeOHuKy H. S1.
Bunenkuna, B. 1. JKoxosa, A. C. Yecnokona, C. W. lIBapidypaa. | monyroaue/ aBT. —
coct. M. b. Yanuieiruna. — Bonrorpan : Yuurens

e MaremaTuka. 5 KJ1acc: TEXHOJIOTHYECKUE KapThl YpOKOB o yyeOHuKy H. S1.
Bunenkuna, B. 1. XKoxosa, A. C. Yecnoxosa, C. W. llIBapuOypaa. |l momyroaue/ aBT. —
coct. M. b. Yanuieiruna. — Bonrorpan : Yuurens

e OnumnuagHas MaTeMartuka. Jlornueckue 3ajauu ¢ pelIeHUsIMU U YKa3aHUSAMU. 5—7
KJacchl : yuebHo-MeToaudeckoe nmocodbue / H. JI. 3omotapésa, M. B. ®enotos ; mox



penakuueit M. B. ®enotoBa.—2unekTpoH. u3n.—M. : Jlaboparopus 3Hanuii, 2021.—
241 c.—(BMK MI'Y—iukoue)

e AureOpa : 7 kiace : Mmetoauueckoe nocodue / E.B. bynko, A.I'. Mep3isik, B.b.
[Monouckuii, M.C. Sxup. — M. : Benrana-I'pad

e AureOpa : 8 kimacce : Mmeroguueckoe nocodue / E.B. bynko, A.I'. Mep3isik, B.b.
[Tononckuit, M.C. SIxup. — M. : Benrtana-I'pad

e AureOpa : 9 knacc : Mmeroguueckoe nocodue / E.B. Bynko, A.I'. Mep3nsk, B.b.
[Tononckuit, M.C. SIxup. — M. : Benrtana-I'pad

e T'eomerpus : 7 xiace : metogudeckoe nmocodue / E.B. Bytiko, A.I'. Mep3isik, B.b.
[Tononckuit, M.C. SIxup. — M. : Benrana-I'pad

e ['eomerpus : 8 kinacc : Mmeroauueckoe nocooue / E.B. byniko, A.I'. Mep3nsik, B.b.
[Tononckuit, M.C. SIxup. — M. : Benrana-I'pad

e T'eomerpus : 9 kimacc : meroaudeckoe nocodue / E.B. bynko, A.I'. Mep3mnsk, B.b.
[Tononckuit, M.C. SIxup. — M. : Benrana-I'pad

e MaremaTuka. 5 KJacc: TEXHOJOTUYECKHUE KapThl YPOKOB 10 yuebnuky H. f1.
Bunenkuna, B. 1. Koxosa, A. C. Yecnokosa, C. U. llIBapidypaa. | monyronue/ aBT. —
coct. M. b. Yarueiruna. — Boarorpan : Yuurens

e MaremaTuka. 5 KJacc: TEXHOJOTUYECKHUE KapThl yPOKOB 10 yueonuky H. f1.
Bunenkuna, B. 1. XXoxosa, A. C. YUecnokosa, C. U. llIBapudypna. |l momyroaue/ aBt. —
coct. M. b. Yarueiruna. — Boarorpan : Yuurens

e OnmmnuagHas MaTeMaTuka. Jlornueckue 3aaun ¢ peIeHUsIMU U YKa3aHUSIMH. 5—7
KJIacchl : yaeOHO-MeToauueckoe mocooue / H. JI. 3omorapéra, M. B. ®denoTos ; mos
penaknueirt M. B. ®enotoBa.—DnekTpoH. uza.—M. : Jlabopatopus 3HaHu#, 2021.—
241 c.—(BMK MI'Y—iukore)

e Aure0pa : 7 knacc : Mmeroaudeckoe nmocoowue / E.B. bytiko, A.I'. Mep3zisik, B.b.
[Tononckuit, M.C. SIxkup. — M. : Benrana-I'pad

e Aure0pa : 8 kiacc : Mmeroaudeckoe nmocoodue / E.B. bytiko, A.I'. Mep3isik, B.b.
[Tononckuit, M.C. SIxkup. — M. : Benrana-I'pad

e Aure0pa : 9 knacc : Mmeroaudeckoe nocoowue / E.B. bytiko, A.I'. Mep3zisik, B.b.
[Tononckuii, M.C. SIkup. — M. : Benrana-I'pad

e ['eoMmerpus : 7 kinacc : Mmeroaudeckoe nocodue / E.B. bynko, A.I'. Mep3mnsk, B.b.
[Tononckuii, M.C. SIkup. — M. : Benrana-I'pad

e ['eoMmerpus : 8 kinacc : Mmeroaudeckoe nocodue / E.B. bynko, A.I'. Mep3misk, B.b.
[Tononckuii, M.C. SIkup. — M. : Benrana-I'pad

e T'eomerpus : 9 kiacc : metoauueckoe nocobdue / E.B. bytiko, A.I'. Mep3nsik, B.b.
[Tonounckuit, M.C. Sxup. — M. : Benrana-I'pad

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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