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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KYypCOB OCHOBHOTO OOILEro
o0Opa3oBaHus: OHa 0OecTeurnBaeT U3y4eHHE APYTUX AUCHUUILIMH, KaK €CTECTBEHHO-
HAyYyHOr0, TaK W TyMaHUTAPHOTO LIMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHMs M B MOBCEAHEBHOM Ku3HU. Pa3BuTHe y o0yuarommxcs
HAy4YHbIX MPEJICTABICHUN O TMPOUCXONKACHUM M CYHUIHOCTH alreOpanyecKux
aOCTpakiuii, criocode oTpakeHUss MaTEeMAaTHYECKON HAyKOH SIBJICHUN M MPOIECCOB
B NIpUpPOJIE U OONIECTBE, POJIW MATEMATHYECKOTO MOJEIMPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJI aJaNnTaluyd B COBPEMEHHOM LU(POBOM
obmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJ01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOM JEHCTBUSL U BBIBOJBI,
dbopmynupoBath yrBepxkAeHUs. OCBOEHUE Kypca anredpsl 00ecrieunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUSI OOYYarolIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKpeTH3aIio, abcTparuipoBaHue u
anajgorutro. OOyueHwe  aireOpe  MpeAnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHON ~ J1€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHre 3a/1a4 SBJISIETCS peaan3anueil 1e1TeIbHOCTHOTO MPUHIIUIIA 00Y4YEeHHUS.

B cTpykType nporpammsl yueOHOTo Kypca «Anredpay st OCHOBHOTO OOIIETO
00pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JTMHUU:
«Uucna © BBIUMCIEHUS», «ANTeOpanyecKre BBIPAXKEHUS», «YPABHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas u3 3THX colep:KaTeabHO-METOIUUYECKIX
JVHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOCHCTBYS C
IpYrUMHU €ro JuHusMA. B Xxoje wu3ydeHus y4eOHOro kKypca oOydarouumcs
NPUXOAUTCS JIOTUYECKU PACCYKJIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CcBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3lesax
MaTeMaTHYeCKOro o0pa3oBaHMs U CIIOCOOCTBYIOIIME OBJIAJICHUIO 00Yy4arOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanne mauHMA «Yucna W BBIYUCICHUS» CIYKUT OCHOBOW s
JTalbHEHIIero U3y4eHHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0yYarOIMIUXCA
JIOTUYECKOTO MBIILICHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJIrOpUTMaMHu, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHA O YKCIE HAa YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUsA
CBSA3aHO C pALMOHAIBHBIMU M HppAIlMOHAIBHBIMU YHCIaMH, (OPMUPOBAHHUEM



MPEJCTABICHUH O JEHCTBUTEILHOM YKCIie. 3aBEPILICHUE OCBOCHHS YUCTOBOM JTMHUU
OTHECEHO K CpeiHEMY 00IIeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD)
U «YpaBHEHHsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHUIO Yy OOyUYaIOMIMXCA
MaTEMaTUYeCKOro ammnapara, HeOOXOJUMOTro JUIsl PEIIeHUs 3aJad MaTEeMaTUKH,
CMEXXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero oopazoBaHusi YYEOHBIH MaTepuall TPYNIHUPYETCS BOKPYT pallMOHATBHBIX
BBIpXEHUIH. Anredpa JAEMOHCTpHUPYET 3HAYCHHE MaTEMaTHUKH Kak s3bIKa IS
MOCTPOCHUS MAaTEeMaTHYECKUX MOJENeH, ONMUCaHUs TPOIECCOB W  SIBICHUMN
peanbHOro Mupa. B 3amaun 00ydyeHus anreOpe BXOAAT TaKKe albHENIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHHEC HABbIKAMU  JICIYKTUBHBIX  PACCYKICHUHU.
[IpeobpazoBaHre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUS,
CTIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxanne (pyHKIIMOHATBHO-TPA(UUIECKON JIMHUU HALIEJICHO Ha MOJIyYCHHE
o0Oy4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUIS OTIMCAHUS ¥ UCCIIEI0OBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmectse. M3ydeHnne maTepuana ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCSl YMEHUS
UCIIOJIb30BaTh pAa3JIMYHbIE BbIPA3UTEIbHBIE CpEACTBA fA3bIKA MAaTEeMaTHUKUA —
CJIOBECHBIE, CHMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKIaJ B (OPMUPOBAHUE
MIPEICTABICHUMA O POJIM MAaTEeMAaTUKU B PA3BUTHH [IUBUJIN3AIMN U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkiaccax wu3ydaercs Yy4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEPIKAHMS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKre BBIPAXKEHUS», «YPABHEHUS U
HEPaBEHCTBA», « DyHKIHW.

Ha uzyudenue yuebHoro kypca «Anredpay» orBonutcs 306 yacos: B 7 Kiacce —
102 yaca (3 yaca B Hefnento), B 8 kiacce — 102 gaca (3 yaca B Hefieno), B 9 kiacce
— 102 gaca (3 yaca B He/IeIIO).

B coBpemenHoM 1udpoBOM MHpE BEPOSATHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTD, KaK C TOYKHU 3PEHUS MPAKTUUYECKUX MPUIIOKEHUH, TaK U
UX POJU B OOpa30BaHMHU, HEOOXOAMMOM Ka)XXJIOMy 4eloBeKy. Bo3zpacraer umcio
npodeccuii, npu oByIaJICHUN KOTOPBIMU TpeOyeTcst Xopolasi 6a3oBasi MOATOTOBKA B
00J1aCTH BEPOATHOCTH U CTATUCTHKHU, TaKasl MOJTOTOBKA BaXKHA JJI IIPOJOJIKEHUS
o0pa3oBaHMs U [Tl YCHEIIHOM MpoQecCuOHaNbHON Kapbephl.

Kaxxaplii 4yenoBek MOCTOSIHHO MPUHUMAET PEIIEHUsI Ha OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 111 00OCHOBAaHHOTO MPUHATHS PEIICHUS B YCIOBUAX HEIOCTaTKa
WM M30bITKAa MHPOPMAITUU HEOOXOJIUMO B TOM YHCJIE XOpOuIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.



MMeHHO TO3TOMY OCTpPO BCTaja HEOOXOAMMOCTh C(HOPMHUPOBATH Y
obOy4Jaroruxcsi QyHKIIMOHAIEHYIO TPAMOTHOCTbD, BKIIFOUAIOIIYIO B CEOsl B KaUeCTBE
HEOTBEMJIEMOM  COCTaBJLIOLIECH YMEHHME  BOCIPUHHMATb UM KPUTUYECKHU
aHAJIM3UPOBATh UH(POPMALUIO, IIPEJICTABICHHYIO B Pa3JINYHbIX (POpMax, IOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTMX PEAIbHBIX IIPOLIECCOB U 3aBHUCUMOCTEH,
IIPOU3BOJANTH MPOCTEHIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMM IIPUHILIAIIAMHU cOOpa, aHajau3a u
IPEJCTaBICHNUs JaHHBIX W3 Pa3iIMYHbIX cpep XKU3HU OOIIEeCTBa U TOCyJapCTBa
npuodIaeT oOyyaroumxcsd K OOIIECTBEHHBIM HHTepecaM. M3ydyeHue OCHOB
KOMOMHATOPUKHM Pa3BHUBAET HABBIKM OpraHU3alUu Iepebopa M Mojacyéra yucia
BapUaHTOB, B TOM YHUCJIE€ B IPUKJIAJHBIX 33/1a4ax. 3HAKOMCTBO C OCHOBaMH TEOPUHU
rpadoB co3gaét MaTemaTHUeCcKuil pyHIaMEHT U1 POPMUPOBAHUS KOMIIETCHLIUN B
o0sactu UHPOPMATUKU U TUDPOBBIX TeXHOJOTUH. [IpU M3ydeHUM CTaTUCTUKHU U
BEPOATHOCTH OOOTalaloTCsl MPEACTABICHUS OOYy4YaloUMXCsi O COBPEMEHHOU
KapTHHE MHpa M METOJax €ro HcciaeaoBaHus, (GOpMUPYETCS MOHHMaHUE POJH
CTaTHCTUKH KaK UCTOYHMKA COLMAIbHO 3HAYUMON MH(POPMAIH U 3aKJIaAbIBAIOTCA
OCHOBBI BEPOSITHOCTHOI'O MBILIUICHHS.

B cooTBeTCTBUHM € TaHHBIMHU LIETSIMU B CTPYKTYpPE IpOrpaMMBbl y4eOHOr0 Kypca
«BeposTHOCTP M CTAaTUCTUKAa» OCHOBHOIO OOIIEro 00pa30BaHUS BbIJIEICHbI
CIeyIOlME COAEpKaTeIbHO-MeToauYecKkue nuHun: «lIpenacraBineHue gaHHBIX U
omnucaTellbHasl CTATUCTHUKA», «BeposSTHOCTB», «DJIEMEHTbl KOMOWHATOPUKHY,
«BBenenue B Teoputo rpadoBy.

Coneprxanune simHnn «lIpencraBieHne TaHHBIX U ONUACATEIbHAS CTATUCTUKAY
CILy>KMT OCHOBOM JU1s1 (POpMHUPOBaHMsI HABBIKOB paOOThI ¢ UH(POpPMALMEN: OT YTEHHUS
U MHTEpIpeTauny uHPOpMaIuy, MPeACTaBICHHON B Ta0lMIIax, Ha quarpammax u
rpadukax, A0 cOopa, HpeICTaBICHHS WU aHAIM3a JIAHHBIX C MCIIOJIb30BAHHEM
CTaTUCTUYECKUX XapAKTEPUCTUK CPEIHMX U paccenBaHusd. Paboras ¢ JaHHBIMH,
oOydaronuecss ydarcss CUYMTBIBaTh M HUHTEPIPETHPOBATh JaHHBIC, BBIIBUIATH,
apryMEHTUPOBATh M KPUTUKOBATH IPOCTEHIINE THUIIOTE3bl, PA3MBILLIATE HaJ
(dakTopaMy, BBI3BIBAIOIIMMH HM3MEHUYUBOCTh, M OLIEHUBAaTh HUX BIHSHHUE Ha
paccMaTpUBAEMBbIE BEJIMYHUHBI U POLECCHI.

MHTyUTUBHOE IPEACTABICHUE O CIy4alHOW W3MEHYMBOCTH, MCCIIEIOBAaHUE
3aKOHOMEPHOCTEM M TEHICHUMUM CTAHOBUTCS MOTHUBUPYIOIIEHM OCHOBOM JUJIA
U3Y4YEHUs TEOPUM BEpPOSTHOCTEW. bonblioe 3HaYeHHE HUMEIOT NPAKTUYECKUE
3aJIaHUsl, B YACTHOCTH OIIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMU MOJEISIMHU.

[TonsiTue BEpPOSITHOCTM BBOJAWUTCA KAaK Mepa IpaBAonoaoOus ciaydailHOro
coObiTus. Ilpm wu3yyeHuMM yuyeOHOro Kypca oOydarolmMecs 3HAKOMATCA C
IIPOCTEUIIMMHU METOJAaMU BBIYMCIICHHS BEPOSITHOCTEN B CITy4alHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU HMCXOJAMH, BEPOATHOCTHBIMH 3aKOHAMH,



MO3BOJISIIONIMMH CTaBUTh W pemiaTh Oojiee CIOXKHBIE 3a7aud. B ydeOHBIN Kypc
BXOJST HAYaJIbHbIE NPEACTABICHUS O CIyYalHBIX BEIMYMHAX U MX YHUCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOYYArOIIMXCS C
MHOXECTBAMU M OCHOBHBIMHU OIEPALMSMU HaJ MHOKECTBAMHU, PACCMATPUBAIOTCS
NpUMEphl IPUMEHEHUS JUJIsl PELICHUs 3a/lad, a TaK¥Ke MCIOJIb30BaHUS B JIPYIUX
MaTEMaTUYECKHUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs y4eOHBIM Kypc «BeposTHOCTh M CTaTUCTHKa», B
KOTOPBIN BXOAAT pazneibl: «[IpencraBieHne qJaHHbIX U ONHCATENbHAS CTATUCTUKAY,
«BepoaTrHocThY», «DIeMEeHThl KOMOMHATOPUKNY, «BBenenue B Teoputo rpadosy.

Ha usydyenue yuebHOro Kypca «BeposaTHOCTh U cTatucTtukay oTBoautcs 102
yaca: B 7 kjacce — 34 gaca (1 gac B Hegemnro), B 8 kinacce — 34 yaca (1 gac B Hezeno),
B 9 xiacce — 34 yaca (1 yac B HeeIo).

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pAa3/eiOB IIKOJIbHOM MAaTeMaTHKH,
UMEIOIINNA CBOEH 1ebl0 00ECeunTh M3YyYEeHUE CBOMCTB M pa3MepoB (QUTYp, HX
OTHOIIEHUA M B3aUMHOE pAaclOJOXEHHE, ONUpaeTcs Ha JOTHYECKYIO,
JI0Ka3aTeNbHYIO JUHHUIO. LIeHHOCTh M3ydeHHs TeOMETpUH Ha YPOBHE OCHOBHOIO
00111ero 0O0pa3oBaHUs 3aKJIIOYACTCS B TOM, YTO OOYYAIOITUNCS YUUTCS MPOBOIUTH
JIOKa3aTeNIbHbIE PACCYKIEHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUs, JOKA3bIBATh
WUCTUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJUTH
pacCyXJieHuss «OT TPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKACHUS.

Bropoii 1enpi0 M3yuyeHUs TE€OMETPUU SIBIIETCS MCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KaK MAaTEMaTHYECKUX, TaK M MPaKTUYECKHUX 3ajad,
BCTPEUAIOLIUXCSI B peanbHOM Ku3HU. OOyyarouuiicss OJDKEH Hay4YUThCA
OTIPENICTTUTh TEOMETPUUECKYIO (PUTYypy, ommcaTh CIOBaMU JAHHBIA YEPTEK WA
PUCYHOK, HAaWTH IJIOLIAb 3€MEIBHOTO y4acTKa, pACCUNTATh HEOOXOUMYIO JTUHY
ONTOBOJIOKOHHOTO Kabeysi uiau TpeOyemble pa3Mepbl rapaxa Jisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIHUTEIbHAS JIUHUS B U3yUYCHUU TCOMETPUHU.
[Ipu pemrenun 3amad MPAKTUYECKOTO XapakTepa OO0ydYaIOIUACS YIUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJEIU  pealbHBIX OJKW3HEHHBIX CHUTyallud, MPOBOJUTH
BBIUMCJICHHSI U OIICHUBATh aJIEKBATHOCTH MOJYICHHOTO pe3yibTara.

Kpaiine BaxHO NOMYEPKUBATH CBSA3M TE€OMETPUU C JAPYTHMMH y4eOHBIMU
peIMEeTaMi, MOTUBUPOBATH UCIOJIb30BaTh OMPEACIICHUS] TECOMETPUUECKUX (UTYP
¥ TIOHSTHH, JIEMOHCTPUPOBATH NMPUMEHEHHUE IOIYYCHHBIX yMEHUH B (U3UKE U
TEXHUKEe. OTH CBI3M HauOosiee SpPKO BUIHBI B Temax «Bekropbi»,
«TpuroHomerpudeckue COOTHOLIECHUs», «Meron koopauHat» u «Teopema
[Tudaropay.



VYuebnniii kypc «l'eomMeTpus» BKIIOYAET CIEIYIONIUE OCHOBHBIC Pa3Jeibl
comepxkanusi: «l'eomerpuueckue Qurypsl W HuX cBoHcTBa», «M3mepeHue
FEOMETPUYECKUX  BEIUYUH», «JleKapTOBbI KOOpPJAWMHATHI HA  IJIOCKOCTHY,
«Bektops», «/IBrxkeHus miaockocTy, «lIpeodpazoBanus mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefien0), B 8 ki1acce — 68 yacoB (2 yaca B HeJlel0), B 9 kiacce
— 68 yacoB (2 yaca B HEJIETIO).



COJAEPXKXAHME OBYUYEHUA
AJI'EBPA

7 KIIACC

Yucna v BBIYMCICHUA

Jpo6u OOBIKHOBEHHBIE M JECSATHYHbBIC, MEPEX0] OT OJHON (HOpPMBI 3anucu
npobeit k gpyroi. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3alliCh, CpPaBHEHHE,
YOOPSAIOYMBAHUE  pAlMOHATBHBIX YHCel. ApudmeTndeckue JIEUCTBUS C
palrOHAIBHBIMUA 4MCIIaMU. Pelienue 3aaad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpe/IeNIeH s, 3auch 00NbIINX uncend. [IporeHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U JpoOH B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 33aJa4yM Ha
IIPOLICHTHI, PEIICHHE 33724 U3 PEaJIbHOU ITPAKTUKH.

[IpumMeHEHnE TPU3HAKOB  JCIUMOCTH, pAa3JOKEHHE Ha  MHOXKHUTEIH
HaTypaJbHBIX YUCEIL.

Peanpuble  3aBucMMOCTH, B TOM 4YHClIe TmpsMas u  oOpaTHas
IPONIOPLHOHAIBHOCTH.

AnreOpandeckue BbIPaKeHUs

[IepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOM. JlomycThMbIe
3HA4YEHUs NepeMEHHBIX. [IpeacTaBneHrne 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUJIE
¢dopmynel. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BbIPAKEHUH,
TOXKJECTBEHHO paBHBbIC BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CyMM U
IPOU3BECHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEICHUS MOAOOHBIX CIaraeMbix.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpnouwnieHsl U MHOTOUWIEHBI. CteneHb MHOTOWwIeHa. CloKeHue, BhIYUTAHUE,
YMHOXEHHE MHOTOWIEHOB. POpMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pasHocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOrO4JIEHOB Ha
MHOXHUTEIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHUS, IMpaBuia MpeoOpa3oBaHUS YypaBHEHHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JIuHelHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JMHEWHOTO
YpaBHEHMUS, pEUICHUE JINHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHI IO YCIOBUIO
3aaaud. Penienne TeKCTOBBIX 3a7a4 C MOMOILBIO YPABHEHHU.

JluneitHoe ypaBHEHHE C ABYMs NEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JMHEWHBIX YPAaBHEHHMM C JByMs NEpPEMEHHBIMU. PemeHue cucrem ypaBHEHHU
croco0oM MoJACTaHOBKHU. [IprMepbl pereHust TEKCTOBBIX 33/1a4 ¢ TOMOIIBIO CUCTEM
YPaBHCHUU.



DOyHKIUU

Koopaunara Touku Ha npssMou. UucnoBele TpoMeXyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAMHATHOM IIPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca U opAauHaTa
TOUYKH Ha KOOPJMHATHOM II0cKocTH. [IpuMepsl rpadukoB, 3a1aHHbBIX (HOPMYITaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTell. [lonstue pynkumu. ['padux pyHkmn.
CroiictBa pynkuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['padpuk ynkuuu y = [X|.
['paduyeckoe penieHre TUHEMHBIX YPAaBHEHUN U CUCTEM JIMHEUHBIX YpaBHEHUM.

8 KUIACC

Yucaa v BIYMCICHUSA

KBanpatubiii kopeHbp u3 uucia. [lonsitue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsiTuunble TpUOIKEHUST HppallMOHANbHBIX yrces. CBolicTBa apu(MEeTHIECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPe0oOpPa30BAHUIO YMCIIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. [[€MICTBUTENIbHBIC YUCIA.

Crenens ¢ 1enpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKMCh YUCIA.

AnredOpandeckue BbIPaKeHUs

KBaapatHbIil TpEXUIIEH, pa3IoKEHUE KBAAPATHOIO TPEXUIEHA HA MHOKHTEIIN.

Anreb6panueckass apoOb. OCHOBHOE CBOMCTBO anreOpandeckon apoOwu.
CnoxxeHne, BBIYHTAaHWE, YMHOXXCHHE, JCJICHHE anreOpandeckux JIpoOeH.
PanrionanbHbIe BhIpaXKEHUSI U UX MPEOOpa3OBAHHUE.

YpaBHeHUs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopmyia KOpHEH KBapaTHOro ypaBHeHUs. Teopema
Buera. PemieHue ypaBHEHUM, CBOISIIMXCS K JIMHEMHBIM M KBAJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['padmyeckas uHTEpHpeTalys YpaBHEHUNA C JBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHUM C JAByMs IepeMEHHBIMHU. [IpuMmepsl pemeHus cucrem
HEJIMHENHBIX YPABHEHM C IBYMS [IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 aareOpanyeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKWCTBA. HEpaBEHCTBO C OIHON NEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

DyHKIUU

[Monsitue pynkuu. O61acTh ONpeeIeHNUs U MHOKECTBO 3HAUCHUN (PYHKITHH.
Crioco0bl 3aaHus PYHKITHI.

I'paduk ¢ynkuuu. Utenwe cBoicTB GyHKIMU 1o e€ rpaduxy. IIpumeps
rpadukoB GYHKIHMA, OTPa)KAIOIIKUX PEeATIbHBIE MPOLECCHI.



@OyHKIUY, OINMHUCHIBAOIINE TPSIMYI0 H OOpaTHYIO MPOMOPIIMOHAIBHEIC
3aBHCHMOCTH, UX rpadukn. Oyrukimn Y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pelIEHUE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucsia ¥ BbIYMCICHUS

PanmonanbHbie 4Kcna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JeCcATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YNUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCSITUYHBbIE apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apuMeTnyecKkue HAeUCTBUA C
JEHUCTBUATEIIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKpPY’KaroIEeM MHpE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYMCIICHUN.

YpaBHeHUs U HEPABEHCTBA

Jlunerinoe ypaBHeHue. Pellienrue ypaBHEHN M, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCS K KBaJApPaTHBIM.
buxkBagpatHoe ypaBHenue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEN PA3JI0KEHUEM HA MHOXKHUTEIIH.

Pemenune apoOHO-panMoOHaNbHBIX ypaBHEHMU. PelleHue TEKCTOBBIX 3azady
anreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHUM C IBYMS NIEpEMEHHBIMU. Pelienne cucrteM 1ByX ypaBHEHHUH,
OJIHO W3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
VMHTEPIPETALNAs] CHCTEMbl YPABHEHUM C IBYMS IIEPEMEHHBIMU.

PemeHne TeKCTOBBIX 3a71a4 aare0panyeckuM CriocoooMm.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mHEpeMeHHOU. PemeHune cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW TmiepeMeHHOW. KBaapatHele HepaBeHCTBa.
I'papmuueckas MHTEpIpETAalMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DyHKIUU

KBanpatnunas ¢yskius, e€ rpaguk u cBoiictBa. IlapaGona, koopauHaThl
BEpPILUHBI 1apadoIIbl, 0Cb CAMMETPUHU NapadoJIbL.

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

Yucii0BbIe MOCTECA0BATEILHOCTH H IIPOIPECCHHU



[loHaTHE 4YKCIIOBOWM MOCIEAOBATEILHOCTU. 3aJlaHUE TMOCJIEI0BATEILHOCTH
peKkyppeHTHO popMyoit u hopmysioi N-ro wieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. PopMmynbl N-ro 4ieHa
apru(PpMETUIECKON U TreOMETPUUECKON MPOrpeccuil, CyMMbI MEPBBIX N UJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON U TE€OMETPUUYECKOW IMpPOTpeccHii
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHUUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.

BEPOATHOCTDb U CTATUCTHUKA
7 KJIACC

[IpencraBienue NaHHBIX B BUJIE TaOJIUI, AUarpamm, rpadukoB. 3amnogHeHue
TaOJUIl, YTEHHWE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M
KpYToBbIX). UTeHHe rpaukoB peanbHbIX IpoleccoB. M3Bneuenne nudopmanuu us3
JMarpaMM H TaOJIHII, UCTIOJIh30BAHUE U MHTEPIPETAINS TaHHBIX.

OnwucarenpHasi CTATUCTHKA: cpelHee apu(MeThdyeckoe, MeauaHa, pa3Mmax,
HaumOoJIbllIee M HaWMEHbIlee 3Ha4YeHHs HaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIly4YaliHOM U3MEHYHUBOCTH.

CrnyyallHBIH SKCIEPUMEHT (OMBIT) M CIydailHOe coObITHE. BeposTHOCTH H
gacToTa. Posib MaJIOBEPOSITHBIX U MPAKTHYECKU JOCTOBEPHBIX COOBITHI B MPUPOJIC
u B oO1ecTse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepummua, pedbpo. Crenenp BepummHbl. Yucino pédep U cymmapHas
creneHb BepuinH. IIpencraBnenue o cBszHoctu rpada. Llenu u mukisl. [yt B
rpadax. Ob6xon rpada (diepoB myth). [IpencraBieHue 006 OpPUEHTUPOBAHHOM
rpade. Pemenne 3amau ¢ momouisio rpaos.

8 KUIACC

[IpencraBienne qaHHBIX B BUIE TAOMUI, TUarpaMm, rpauKoB.

MHOXECTBO, 3JEMEHT MHOXECTBa, MNOAMHOXecTBO. Omnepamuu Haxa
MHOKECTBaMU: 00bEIMHEHUE, IEpECEUEHHE, TonoJIHeHuE. CBOWCTBA ONepanui Hajl
MHOYKECTBAMHU:  I[EPEMECTUTEIBHOE,  COYETATENIbHOE,  PacCIpeNeIUTENbHOE,
BKIItoueHus. Mcmonb3oBaHue TrpadUyecKoro MpeacTaBICHUS MHOXKECTB JUIf
ONMCaHUS PEABHBIX MIPOLIECCOB U SIBJICHMI, IPU PELICHUN 3a/1a4.

W3mepenne paccemBaHus AaHHBIX. JlUcrepcus U CTaHJAPTHOE OTKIOHEHHE
YHCJIOBBIX HA0OOPOB. J{narpamMma paccenBaHus.

OnemeHTapHble COOBITHA cilydaiiHOro onblta. CiydaiiHble  COOBITHSL.
BepositHoctn  coObiTuii.  OnbITBI ¢ PAaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU
coOprTusaMu. Ciydaitablii BeIOOp. CBSA3b MEXKAY MAJIOBEPOSTHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.



JepeBo. CBOICTBA 1€PEBbEB: EAMHCTBEHHOCTD ITyTH, CYILIECTBOBAHUE BUCSYEH
BEPILMHBI, CBSA3b MEXKAY YUCIOM BEpPIUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemenue 3amau ¢ momotisto rpados.

ITpotuBononoxkHele coObiTusA. [uarpamma Oiinepa. OObenMHEHUE U
nepeceueHue coObiTui. HecoBmecTHbie  coObiTuss. @Dopmyna  ClIOXKEHHUSA
BEPOSATHOCTEU. YCIJIOBHAs BepOATHOCTh. [IpaBuino ymHOxeHwus. HesaBucumble
coObitus. [lpencraBienue skcriepuMeHTa B BUAE JepeBa. PemieHue 3amad Ha
HAXOXKJCHUE BEPOSTHOCTEH C IIOMOINBIO JI€pEBA CIyYalHOI'O JKCIIEPUMEHTA,
Irarpamm Jitepa.

9 KIIACC

ITpencraBienue JaHHBIX B BHMJE TaOmuL, Juarpamm™m, Ipa@uKoB,
UHTEPIIpETAlUs JaHHbIX. UTEHHE U MOCTPOEHUE TaOUl, AUarpaMM, rpaukoB 10
pEeanbHbIM JAHHBIM.

[lepectanoBku u (akropuan. CodeTaHuss U YUCIO COUYETAHHUMA. TPEYroIbHUK
[Tackans. Pemenue 3aa4 ¢ HCTIOIb30BaHHEM KOMOMHATOPHKHU.

I'eomeTrprueckass BeposaTHOCTb. CiydaiHbI BbIOOp TOYKM M3 (UTYphl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPY>KHOCTH.

Hcnertanue. Ycnex u Heyaada. Cepus ucnelTaHuii 10 nepeoro ycnexa. Cepust
ucnbiTanuil bepuymnu. BepostHocTu coObiTHii B cepun ucnbiTanuit bepuysu.

CrnyualiHas BeIMYMHA U PACIpPENCIICHHE BEpOSTHOCTEW. MaremaTudeckoe
OXHMIaHWe M gucnepcus. Ilpumepsl MaTeMaTH4ECKOTO  OXHUAAHUSA — Kak
TEOPETUYECKOr0 CPENHETO 3HA4YCHMs BEJIMYMHBL. MaTeMaTudeckoe OXUAAHUE U
JUCIIEPCHST  CIyYalHOM BEJIIMYMHBI «YHCIO YCIEXOB B CEPUM HCIIBITAHUU
bepnymnmy.

[TonsiTue o 3akoHe GospmMX yucen. M3MepeHue BEpOATHOCTEN € MOMOIBIO
4yacToT. Ponb 1 3HaueHue 3aKkoHa OOJIBIIMX YHMCEN B IPUPOJIE U OOILECTBE.

I'EOMETPUA
7 KJIIACC

Hauanbnsle nonstusa reometpun. Touka, npsmasi, OTpE30K, JIyd. YTros. Buuabl
yrioB. BepTukanbHble H CMEXHbIE yIUWIBl. buccekrpuca yria. JlomaHas,
MHOTrOYyroyibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [Ipumepsr
CHUMMETPUH B OKPYKAIOLIEM MUPE.

OCHOBHBIE TIOCTPOCHHSI C TIOMOINBIO LUPKYJIS U JIMHEHKU. TpeyroiabHUK.
Bricota, Menuana, OMCCEKTpurca, UX CBOMCTRA.

PaBHOOeApeHHBII U PaBHOCTOPOHHHWM  TpeyrojbHUKUA. HepaBeHCTBO
TPEYTrOJIbHUKA.



CpoiicTBa ¥ TpU3HAKK PaBHOOEIPEHHOro TpeyroybHuKa. [lpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ MPU3HAKKU NMapajuieabHbIX NPsAMbIX. CymMMa yrioB TPEYroJIbHHUKA.
BHemHue yrisl TpeyroiabHUKA.

[IpssmoyrosibHbIN  TpeyroiabHUK. CBOWCTBO MeAMaHbl NPSIMOYTOJBHOTO
TPEYTOJIbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€E. [Ipu3Haky paBeHCTBA IPSIMOYTOJIBHBIX
TPEYroJIbHUKOB. I IpsIMOYTroNbHBLI TPEeyTroiabHUK ¢ yraom B 30°.

HepaBeHcTBa B IreOMETpUHU: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOW, Teopema O OosblleM yrie U Oonblliell CTOPOHE TPEyroJIbHUKA.
[lepnenauKyIIsIp ¥ HAKJIIOHHAS.

['eomeTpuueckoe MeCcTO TO4YEK. buccekTpuca yrima W CepeIMHHBIN
NEPIICHINUKYJIAP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOUEK.

OKpyKHOCTb M KpyI, XOpAa MW JWaMeTp, HX CBOWCTBA. B3aumHoe
PaCIIOJIOKEHUE OKPYKHOCTU M mpsAMou. KacarenpHas M cexylas K OKPYKHOCTH.
OKpy>KHOCTb, BIIMCAaHHAas B Yyroji. BrnucaHHas © omnucaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamMm, ero npu3Hakyu U CBOWCTBA. YacTHbIE
Cllyd4au MapajijieiorpaMMoB (IIPsIMOYTOJIBHUK, poMO, KBaapar), UX MNPU3HAKH U
cBoiictBa. Tpamenus, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U IPU3HAKHU.
[IpsiMoyroJibHas Tpaneuus.

Meron yanBoenuss meauanbl. LlentpansHas cummerpus. Teopema dDaneca u
TEOpEMa O IPOIOPLUHUOHAIBHBIX OTPE3KAX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. LeHTp Macc TpeyrojpHUKa.

[Togobue TpeyrodbHUKOB, Kod(pdunueHt momodus. I[lpusznaku mnogoOus
TpeyroJibHUKOB. [IpuMeHeHne noqooust npy peleHny NPakTUIEeCKUX 3a/1a4.

CpoiicTBa momaaeil reomerpuueckux ¢uryp. Dopmynsl s MIOLIAAN
TPEYroJIbHHKA, Napajuienorpamma, pomoa u Tpaneuuu. OTHOIIEHHE IUIoNIaaen
no1I00HBIX (Uryp.

Brruncnienne niomanei TpeyrojibHMKOB U MHOTOYTOJBHUKOB HA KJIETYATOM
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
IIPAKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOr0 yrIJia NPSIMOYTOJBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUYECKUE (QYHKIIUU
yriioB B 30, 45 u 60°.

Bnucannble 1 IEHTpaNbHBIE YIUIBL, IO MEXAY KaCaTEIbHON U XOPIOU. Y TJIbI
MEXIy XOpAaMH M CEKyLIMMH. BIMcaHHbIE M ONMCAHHBIE YETHIPEXYTOJBHUKHU.



B3anmuoe pacmonokenune AByX OKpykHOcTel. Kacanme oxpyxknocren. Obmue
KacaTeIbHbIE K IBYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, KocuHyc, TaHreic ymioB ot O go 180°. OcHoBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. POPMYIIbI TPUBEACHUS.

Pewmenne tpeyroapHuKOB. Teopema KOCUHYCOB U T€OpeMa CUHYCcOB. Pemenune
IIPAaKTUYECKUX 3a]1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCHHYCOB Y TEOPEMBI CUHYCOB.

ITpeoOpa3oBanue nogodus. [logodrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOPH, TEOPEMBI O NPOU3BEAECHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaIpaTe KacaTeIbHOM.

Bektop, imHa  (MOAynb)  BEKTOpa,  COHAIPABIEHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HAMPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAallMM HAJ BEKTOpaMH. Pa3noxkeHwe BeKTopa 10 JBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopaunaTel BekTtopa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE JIJIS1 HAXOXKACHUS JUIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHUS IIPSIMOM U OKPY>KHOCTHU B
KOOpJIMHATAax, NIEPECECUCHUE OKPYKHOCTEM M MNpsAMBIX. MeToa KOOpPAMHAT U €ro
IPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKHU. J[TMHA OKpYXHOCTH. [’ pagycHas u paguanHas
Mepa YIVIa, BBIYMCICHME IJIMH AYr OKpykHocrted. Ilmomanes kpyra, cexropa,
CErMeHTa.

JIBUKEHMsI ITUIOCKOCTM M BHYTPEHHUE CHUMMETpUM (GuUryp (daeMeHTapHbIe
npeacrasienus). [lapannensHbliii nepenoc. [ToBopor.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpaMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY H  HACTOSAIIEMY POCCHUHCKOMN
MaTE€MaTUKH, IEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MAaTEMaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpasKIaHCKoOe M T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpaskJaHMHA U peaTu3aliu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKJaHCKOro oOlecTBa (Hanpumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTMIKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B JAEATEILHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MaTEMaTUYECKOIO
o0pa3oBaHMsl HA MPOTSKEHUH BCEW KU3HU MJS YCHEUIHONW Mpo¢ecCHOHATbHON
JESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX ACHHWH, YMEHHIO BUAETH
MaTEeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAllUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LMBHIM3ALNM,
OBJIAJICHHEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH Kak CpeICTBOM
NO3HAaHWS MHpPA, OBJIAJICHUEM IPOCTEMIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NesATEIbHOCTH;



6) ¢usnueckoe BocnuTaHMe, (OPMHPOBAHUE KYJbTYPbI 3/10POBbS U
IMOLMOHAJIBHOIO 0JIArONOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHUYECKHWE 3HAHUS B HHTEpEcax CBOETro
3I0pOBbs,  BEIEHUs  370pOoBOro  oOpa3a O KM3HM  (3I0pOBOE  IHUTaHUE,
cOamaHCUPOBAaHHBIA PEXHUM 3aHATUH M OTAbIXA, peryisipHas ¢undeckas
aKTUBHOCTD ), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOTo e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

OpHEHTaIel Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUM JIJIs pellieH s 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYXKAroIIel cpeibl, TNIAHUPOBAHUS IOCTYIIKOB M OLIEHKU
UX BO3MO>KHBIX MOCJICICTBHUI AJIsI OKPY>KAIOLIEH CpeJibl, 0CO3HAHHEM TJ100aIbHOTO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTeH UX PeLIeHUs;

8) ajanTauMsi K U3MEHSIOIMMCS YCJIOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 ONbITA IPYTHUX;

HEOoOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
bopMyIUpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPeOYIOMIMN KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbIe pEIICHUsT U ACUCTBUs, (OPMYyIUPOBATh M OLCHUBATh PHUCKU U
HOCNEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornyeckue aeiicTBUA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TMOHATHHA, OTHOIICHWA MEXIy MOHATUSAMHU, (DOpMYyIUpOBATH
ONpPENECICHUSI  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccupuKau, OCHOBaHUs JiJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OopMymIHpOBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, C€IUHUYHBIC, YAaCTHBICE W O0O0IIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopedrss B (akTax, JaHHBIX, HAOTIONEHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUU JIJISl BBISIBIICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA,
JieNnaTh BBIBOABI C WCIIOIH30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHUA, yMO3aKIIIOUEHUH 10 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaTHYeCKux (akToB, BBICTpaWBaTh AapTyMEHTAlMIO0, TPUBOAHTH
IPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBHIOUpATh HawboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciegoBarelbcKye 1eHCTBUSA.

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEILCKUNA MHCTPYMEHT MO3HAHMS,
(GbopMyIupOBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHAaBJIMBATh HCKOMOE U JlaHHO€, (HOPMHUPOBATH
TUIOTE3Y, apryMEHTHPOBAThH CBOIO MMO3UIINIO, MHEHUE;

NPOBOJNTH IO CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECIIOXKHBIN
IKCIIEPUMEHT, HEOOIBIIIOE NCCIIeIOBAHUE IO YCTAHOBICHHIO 0COOCHHOCTEH
MaTEMaTU4YECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOM;
CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
POBEAEHHOTO HAOIOICHUS, UCCIEIOBAHMs, OICHUBATH JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TIpOIlecca, a TaKXKE BBIJBUTATH
IPEJINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISAITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(OpPMALNUU, aHHBIX,
HEOOXOIUMBIX JUISl peLLICHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3HPOBATH WU HMHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IMpeICTaBICHHUS;

BbIOUpaTh (GopMy MpEACTaBIC€HUs HH(DOpPMALMM U WUTIOCTPUPOBATH
pemiaemble 3aJauyd CXeMaMM, IuarpaMMamMu, WHOW rpadukoil U ux
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPUSIM, MPEITIOKEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe NeiCTBHUSA:

BOCIIpUHUMATL U (I)OpMYJII/IpOBaTB CYXKIACHUA B COOTBETCTBUU C YCIIOBUAMU
" 1CJIsIMH O6H_ICHI/I}I, ACHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOUKY 3pCHUSA



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOJY PEIICHHUs
3a71a4l, KOMMEHTHUPOBATh MOJYyYEHHBIN Pe3yIbTaT;

B X0JI¢ 00CY>KJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
po0JIeMBbI, perraeMoi 3a/1a4uu, BBICKa3bIBaTh HJICH, HAIICJICHHbBIC Ha TIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHHSMH JPYTUX
YYaCTHUKOB JHayiora, oOHapYyXUBaTh Pa3IMyUe M CXOJACTBO MO3UIMIl, B
KOPPEKTHOM popme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS;
NPEJICTaBIsITh  pPE3yJNbTaThl  pElIeHWs  3a/Jadd,  JKCIePUMEHTa,
WCCJICIOBAHMSI, TIPOCKTA, CAMOCTOSITEIILHO BRIOUPATH JOPMAT BHICTYTICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIMH U OCOOCHHOCTEHN ayIUTOPHH,

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboThI IpU PEIICHUH YICOHBIX MATEMATUICCKUX 3a71aY;

NPUHUMATH 1€JIb COBMECTHOU JESATEIbHOCTH, TUTAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOTHI, pachpenensTh BUAb pabOT, IOTOBapUBATHCH,
00CcyX1aTh MpoIecC U pe3ynbTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpYNNoBbIX (opMax paboTel (oOcyxaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YaCTh PaOOTHI
U KOOPAWHHUPOBATH CBOM JCHCTBHS C APYTMMH YJICHAMH KOMAaHJBI,
OLICHMBATh KAa4eCTBO CBOETrO BKJa/Ja B OOUIMM MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aIrOPUTM PEIICHMs 3aJaud (WK €ro
4acTh), BHIOMpATh CHOCOO pELICHHUS C y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLIECCA U pe3yibTaTa
pelIeHs] MaTEMaTUYECKOM 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaNJIEHHBIX OIKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH TOCTABIECHHON LIEJIN U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WU HEJOCTIKCHUS TICIIH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjacce OOyYarOnIUiCsS TMONYYUT CICIYIONTHE
PEIMETHBIC PE3YJIbTATHI:

Yucjia 1 BBIYUCIEHUA

BrinonnHsaTe, couerass yCTHbIE W TUCBMEHHbIE NPHUEMBI, apU(PMETUUYECKUE
JEUCTBUS C pAllMOHAIbHBIMU YUCIIAMH.

Haxonuth 3HaYeHWs YWCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpPa3HBIC
CIOCOOBI W MPUEMBI BBIUUCIICHUS 3HAYEHUN NPOOHBIX BBIPAKECHHM, COMEPKAIIIX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexoauTth OoT oAHON (HOPMBI 3amKUCH yYucen K Apyrod (mpeoOpa3oBbIBaTh
JNECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH W YIIOPSIIOYMBATH PAITMOHAILHEIE YHCTIA.

OKpyTasTh YKCIIA.

BhINoAHATE NPUKUIIKY U OLIEHKY pe3yJibTaTa BhIUMCICHUH, OLIEHKY 3HAUYEHUN
YUCJIOBBIX BBIPAXKEHUHN. BBIMOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYPAIbHBIMU
MTOKa3aTeIISIMH.

[TpuMeHSATh MPU3HAKYU AETMMOCTH, PA3JIOKEHUE HA MHOKUTEITN HATYpPaTbHBIX
YuCenl.

Pemiate mpakTUKO-OPHUEHTHPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOILIEHUEM
BEJIUYMH, MPOTOPIIMOHATBHOCTRIO BEJIMYMUH, MPOIEHTAMH, WHTEPIPETHPOBATH
pPE3yNbTAThl PEIICHUs 3a7a4 ¢ Y4ETOM OTPAHWUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AnreOpanveckue BbIPaKeHUS

Hcnonb3oBaTh anredpaniecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTD €€
B TIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUIX
NEPEMEHHBIX.

BrinonnsaTe npeobpazoBaHus LEJIOT0 BBIPAXKEHUSI B MHOTOUWIECH MIPUBEICHUEM
MOTIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BrImonHATE yMHOXXKEHHE OJHOWICHa HAa MHOTOWIEH M MHOTOYICHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJITBI KBaJIpaTa CYMMBI U KBaJIpaTa pPa3HOCTH.

OCyIIeCTBISATh PaA3IOKEHUE MHOTOWIEHOB HAa MHOMHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKHUTENS, TPYIITUPOBKU ClIaraeMblX, IPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOKEHUSI.

[TpumeHnsaTs mpeodpa3oBaHUs MHOTOWICHOB JIJISI PEIICHUS PA3IMYHBIX 3a/1ad
U3 MAaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMU MOKa3aTeasiMU st
npeoOpa3oBaHUs BbIpAKEHUH.

YpaBHeHMs U HEPaBeHCTBA



Pemare nmMHENHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, NMPUMEHsS IpaBUia
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepATs, ABisieTCs
JIM YUCJI0 KOPHEM YPaBHEHHUS.

[TpumeHsTh rpaduuecKre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUH U UX
CUCTEM.

[TonGupate mnpuMepbl Map 4YHUCEN, SBIAIOMIUXCS PEIICHUEM JHUHEHHOTOo
YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOM MJIOCKOCTH rpadyK JIMHEHHOTO YPABHEHHUS C IBYMS
IIEPEMEHHBIMHU, MT0JIb3YSCh I'PpaUKOM, IPUBOJUTH IPUMEPHI PELIEHUS YPABHEHMSL.

Pemate cucreMsl 1ByX JIMHEMHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMH, B TOM
yuclie rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YpPaBHEHHWE WJIA CHUCTEMY JIMHEHHBIX
YPaBHEHUH 110 yCIIOBHUIO 3aJa4l, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NIOJIyYECHHBIN PE3YJIbTAT.

DOyHKIUU

N300pakath Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YHCIOBbIE IPOMEKYTKN Ha
aJreOpanvyeckoM s3bIKe.

OtmedaTs B KOOPAMHATHOW IIJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJMHATaM,
CTPOUTH rpapuKu JTUHEUHBIX QyHKIUN. CTpOUTh rpa@uk GyHKIUH Y = [X|.

OnucelBaTh C TMOMOLIBIO (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEIMYMHAMU: CKOpPOCTb, BPEMS, DPACCTOSHME, IIEHA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM PabOTHI.

Haxoauts 3HaueHue QyHKIUH 110 3HAYEHUIO €€ apryMEHTA.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHaAlIW3a HHPOpMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIINIO U3 TPaUKOB pealbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyueHuss B 8 kuacce oOydaroIIMiiCs IOJIYYUT CIEIYHOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucsia ¥ BbIYMCICHUS

Hcnonb30BaTh HadaJlbHbIE IMPEACTABICHHS O MHOXECTBE JEHCTBUTEIBHBIX
YuCell JJIsl CPAaBHEHUs, OKPYTJIEHUS] U BBIUMCIEHUM, N300paXkaTh AEHCTBUTEIbHBIC
YKCJIa TOYKAMU HA KOOPJAMHATHOU MPSMOM.

[TpumensTh moOHATHE apU(METHUYECKOrO KBAAPATHOTO KOPHs, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, MCIOJNB3YysS MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPIKALIMX KBAaApAaTHbIE KOPHU, HCIIOJIb3YS
CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOILBIO JIECATUYHBIX
npobeit u creneHeit uncna 10.



AsredpanyecKue BbIpaKeHUs

[IpuMeHATP TOHATHE CTENEHUM C LENbIM IIOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BBIPAXKEHHH, COEPIKAIIUX CTENEHH C LIEJIBIM MTOKA3aTEeNIEM.

BhINONHATH TOXKAECTBEHHBIE MPE0Opa30BaHMS PAllUOHATBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI JEHCTBUNA HAJl MHOTOWIEHAMHU U ajareOpandecKuMu Jpo0sMu.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumensiTh mpeoOpa3zoBaHUs BbIPAXEHUH AJIS PEIICHUs Pa3IUYHbIX 33/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmate nMHENHBIE, KBAJpPAaTHBIE YPABHEHUS M PAlMOHAJIBHBIC YpPaBHEHMS,
CBOJALLIMECS K HUM, CUCTEMBI IByX YPAaBHEHUU C IBYMS IIEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENUIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIH HMEET, TO CKOJBKO, W
npouee).

[lepexoauTs OT cioBecHOW (OPMYIUPOBKH 3amadu K e€ anrebpandeckoi
MOJENM C IIOMOULIBIO COCTABJIECHUS YPABHEHUS WIH CHUCTEMBl YpPAaBHEHHH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M NIOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB 1JI1 CPABHEHUS, OLIEHKHU, PEIIATh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHUCTEMBI, 1aBaTh rpad)UuECKyIO
WJUTFOCTPALIIO0 MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIMHA

[ToHumaTh W KCMONB30BATh (PYHKIIMOHAJIbHBIE TOHSATHS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), ONpENEeNsATh 3HAYEHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, OIpPeIeIsTh CBOMCTBA (YHKIUU MO €€ rpaduKy.

CtpouTts rpaduKu AIeMEeHTapHbIX (PYHKINN BUA:

y=k/X,y=x2,y=x3,y = |X|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOI (GYHKIA
o e€ rpaduky.

K koniy oOyuenus B 9 kiacce oOydarOHIMICS TOJNYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAA0YMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BoinonssaTs apupmMeTruueckue AeiMCTBUS C pallMOHATbHBIMU YU CIIAMHU, COYETast
YCTHBIE U NMHUCHbMEHHbBIEC MPUEMBI, BBINOJIHATH BBHIYMCICHUS C HUPPALMOHATIbHBIMU
YUCIIAMH.

HaxonuTh 3HaueHMs CTENEHEN € UEIbIMU IT0KA3aTEIIMU U KOPHEN, BEIYUCIIATh
3HAYEHUS YHCIIOBBIX BBIPAKCHUM.

OKpyIJiIiTh JE€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pE3yJbTara
BBIUHCIICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.



YpaBHeHMs U HEPABEHCTBA

Peuiats nuHeliHbIe M KBaJIpaTHBIE YPABHEHUS, YPABHEHUS, CBOISIIIIMECS K HUM,
pocTeninme ApOOHO-PallMOHAIBHBIE YPABHEHMS.

Pemate cucrtemsbl BYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CHUCTEMBI JIBYX YPAaBHEHUI, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISETCS JINHEUHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHHS YPABHEHUS WJIU CUCTEMBI IByX YPaBHEHUI C IBYyMS IEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM ypPaBHCHHWH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIH HUMEET, TO CKOJBbKO, W
npouee).

Pemars nuHeliHbIe HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pELIEHHE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3allMCHIBATH PEIICHUE C MTOMOUIBIO
CHUMBOJIOB.

Pemate  cucTeMbl  JIMHEHWHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUYAIOLINE KBAJpPaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOi1, 3aIMCHIBATh PEIIEHNE C TOMOILIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHU PA3JIMYHBIX 3a]1a4.

DOyHKIMHA

PacnioznaBate (yHKIMM W3y4eHHBIX BHIOB. lloka3piBaTh CXeMaTHYECKH

pacIioyio’keHUe Ha KOOPAMHATHOU TUIOCKOCTH IpadukoB pyHKIMH Bua: y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaUYCHHiT
KO3 UIIUEHTOB, ONMUCHIBATh CBOWCTBA (DYHKITUH.

CrtpouTh U H300pakaTh CXEMATHUUYECKU TpaQUKU KBaJAPATUUHBIX (PYHKIMM,
ONKCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI O UX rpadukam.

Pacnio3znaBate kBaapaTHuHyI (QYHKLUHIO MO (HopMyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBbIE MOCI€10BATEILHOCTH U MIPOrPecCum

Pacno3HaBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO IPOTPECCUU IIPU Pa3HbIX
croco0ax 3a7aHusl.

BoInonHAT,  BBIYMCIEHUS C  HKCMOJBb30BaHHEM (GopMya N-ro  4jeHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrpecChii, CyMMBI IIEPBBIX N UJIECHOB.

N300paxaTh WIEHbl IOCIEIOBATEIBHOCTY TOYKAMHU HAa KOOPIMHATHOU
IIJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
qyclie 3a7aud U3 pealbHON XKM3HU (C MCIOIb30BAaHUEM KaJbKYJISTOpa, HU(POBBIX
TEXHOJIOTHU).



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT O KYPCA «BEPOATHOCTB U CTATUCTUKA» HA YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpaMmbl y4yeOHOro Kypca
«BepoATHOCT M CTATUCTHKA» XapAKTEPU3YIOTCSL:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY H  HACTOSAIIEMY POCCHUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHKCHHUSIM  POCCUHCKHX
MAaTEMaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpasKIaHCKoOe M T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U PeaTu3aliu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, POLEAYP IPaKJaHCKOro oOliecTBa (Hanpumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXJACHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NIPAKTUYECKUM IPUMEHEHHEM JIOCTMIKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B JAEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KU3HU MJS YCHEHIHOMW Mpo¢ecCHOHaIbHON
JESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4YecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX ACHHWH, YMEHHIO BUAETH
MaTEeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANlOB €€ Pa3sBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LIMBWIM3ALNM,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKU U MATEMATHYECKOW KyJIbTYpPOH KaK CpeICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEI0BATEIBCKON
NesTEeIbHOCTH;



6) ¢usnueckoe BocnuTaHMe, (OPMHPOBAHUE KYJbTYPbI 3/10POBbS U
IMOLMOHAJIBHOIO 0JIArONOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETro
3I0pOBbs,  BEIEHUs  370pOBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOaaHCUPOBAaHHBIA PEXHUM 3aHATUA M OTAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTD ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hIeKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOTo e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYECKOE BOCTTUTAHUE:

OpHEHTaIel Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUM JIJIs pellieH s 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYXKAroIIel cpeibl, TNIAHUPOBAHUS IOCTYIIKOB M OLIEHKU
UX BO3MO>KHBIX MOCJICICTBHUI AJIsI OKPY>KAIOLIEH CpeJibl, 0CO3HAHHEM TJ100aIbHOTO
XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTel X PelIeHUs;

8) ajanTauMsi K U3MEHSIOIMMCS YCJIOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW IESTENbHOCTH
HOBBIC 3HAHUS, HABBIKM ¥ KOMIIETEHIIUH U3 OTbITA IPYTHUX;

HEOoOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
bopMyIUpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPeOYIOMIMN KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbIe pEIICHUsT W ACUCTBUs, (OPMYyIHUPOBATH M OICHUBATh PHUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornyeckue aeiicTBUA:

e BBUBJISATh U XapPAaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKA MATEMATUYECKUX
00OBEKTOB, TOHSTHIA, OTHOIICHWH MEXTy TMOHATUIMH, (OPMYIHPOBATH
ONpPENCNICHUs]  MOHSTHUM, YCTAHABJIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccupuKalu, OCHOBaHUS [Jisi OOOOIIEHUS W CPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUNI;
JieNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHU, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa30upaTh 0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUU (MPSAMBIC U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEIFHO HECJIOXHBIE O0Ka3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATh APTYMEHTAIMIO, MPHUBOJIUTH
IPUMEPBI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpaATh HauOoOJIee TOAXOAAIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciegoBarelbcKye 1eHCTBUSA.

UCTIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIbCKUA WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIUME MPOTUBOpEUUE, MpolIemy,
CaMOCTOSITEJIbHO YCTaHaBIMBaTh HCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAUTH TIO CaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECIIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEOBAHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOM;
CaMOCTOSITENIbHO (pOPMYJTHPOBAaTH 000OIIEHNUSI W BBIBOJBI MO pe3yJbTaTaM
POBEAEHHOTO HAOMIOJCHUS, WCCIICOBAHMS, OILEHWBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

IPOTHO3MPOBATh BO3MOXXHOE pa3BHTHE TMpOIECcCca, a TaKKe BBIJIBUTATh
IPEJINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U HM30BITOYHOCTH HH(GOpPMAIMM, JaHHBIX,
HEOOXOIUMBIX JUIS peLLICHHs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (YOPM IMpeICTaBICHHUS;

BbIOUpaTh (GopMy TpencTaBieHHs HWHPOPMAMU U WIUIIOCTPUPOBATH
peliaeMble 3aJauyd CXeMaMH, JAdarpaMMmaMM, WHOW rpadukoil M uX
KOMOHMHAIUSIMU,

OLICHWBATh HAJEKHOCTh HMHPOPMAIMM IO KPUTEPHUSAM, MPEIIOKECHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe NeiCTBHUSA:

BOCIIpUHUMATDL U q)OpMy.TII/IpOBaTI: CYyXKACHUA B COOTBCTCTBUU C YCIOBUAMU
" OeIAMHn 06HICHI/IH, ACHO, TOYHO, I'PaAMOTHO BbIpA’KaThb CBOIO TOYKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS MO XOJy PEIICHUS
3a71a4l, KOMMEHTHUPOBATh MOJYyYEHHBIN Pe3yIbTaT;

B X07ie 00CYXJIeHHUsI 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0JeMBbl, perraeMoi 3a7aun, BbICKa3bIBaTh WU, HAllEJICHHbIE HA MOUCK
peuIeHus!, CONOCTABIISTh CBOU CYXKACHUS C CYKACHUSMU JIPYTUX YYAaCTHUKOB
nuanora, OOHapY»XKWBaTh pa3IUYUe W CXOJCTBO IMO3UIIUNA, B KOPPEKTHOM
dbopme hopMyIHpoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

MPEACTABIATH PE3YIbTaThl PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIE0BAHMS,
MIPOEKTa, CAMOCTOSITEHHO BBIOMPATh (OPMAT BBHICTYIUICHHS C YUETOM 3a7a4
MPE3EHTAlUU U OCOOEHHOCTEN ayIuTOPUU;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW M MHANBUAYATbHON
paboThI IpU PEIICHUH YICOHBIX MATEMATUICCKUX 3a71aY;

NPUHUMATh 1EJIb COBMECTHOM JAESITEeNIbHOCTH, IJIAaHUPOBATH OPTraHU3AIUIO
COBMECTHON paboThl, pacnpeneisTh BHAbI padOT, JI0rOBApUBATHCH,
0o0CcyXIaTh TIPOIIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX Qopmax paboTel (0OCyxkaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIOJIHATH CBOIO YaCTh pabOThI
U KOOPJAMHHMPOBAaTH CBOU JIEUCTBUS C JPYTMMHU 4YJI€HaAMH KOMaH]IbI,
OILICHHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMH HPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATH IIJIaH, AJIFOPUTM PELIEHUs 3aJaud (WU €ro
4yacTh), BBIOMpaTh CIOCOO pelIeHUs C YYETOM HUMEIOUIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U Pe3yibTara
peleHns MaTeEMaTHIECKOM 3a1a4u;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3aJa4H,
BHOCUTH KOPPEKTUBBI B AECSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaNJIEHHBIX OIKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YyJIbTATA NIESITEIBbHOCTH MOCTABICHHON LETU U
YCIIOBUSIM, OOBSICHSATh NMPUYUHBI TOCTMDKCHUS WJIM HEIOCTHKCHUS IS,
HaXOAHUTh OIIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOyuenus B 7 KJjacce OOYYAIOIIMICS TOJYYHUT CICTYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:

Uutath wuHpOpMalLMIO, TPEACTABICHHYIO B TalOlulax, Ha Jauarpammax,
NpEJCTaBIsATh JaHHble B BHUAE TaOJHUI, CTPOUTH JIUATPAMMBI (CTOJIOMKOBBIC
(cTronbuatkie) U KpyroBbie) IO MAaCCHBAM 3HAYCHUH.

OnucelBaTh M HMHTEPOPETUPOBATh  PEAIbHBIE  YUCIOBBIE  JIAHHBIC,
Ipe/ICTaBICHHbIE B TA0JINIIAX, HA IUarpamMmax, rpaukax.

Hcnonp30BaTh i1 ONMCAaHUA AAHHBIX CTAaTUCTHUYECKUE XAPAKTEPUCTUKHU:
cpenHee apudMeTHUEeCKoe, MeauaHa, HauOoJblllee M HaUMEHbIIee 3HAYCHMUS,
pa3max.

NMeTs mnpencraBieHUE O CIy4yalHOM W3MEHYMBOCTM Ha IPUMEpPAX IIEH,
bu3MYecKUX BEJIMYUH, aHTPOMOMETPUYECKUX JIAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTHYECKON yCTOMYMBOCTH.

K xoHiy oOyuenus B 8 Kkjacce OOyYArOMIMICS TOJYYHUT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

W3BnekaTe ¥ npeoOpa3oBbIBaTh HHGOPMALIMIO, MPEICTABICHHYIO B BHUJE
TabNull, [uarpamm, rpaduKoB, MPEACTaBIATh JaHHBIE B BUJE TaOJMII, TUATPAMM,
rpadukos.

OnuceiBaTh JaHHBIE C IMOMOINBID CTATUCTUYECKUX ITOKA3aTeNIel: CPEIHUX
3HAUYECHUI U Mep paccerBaHus (pa3Max, TUCIIEPCUsl U CTAaHAAPTHOE OTKJIOHEHHE).

HaxoIuTh 4acTOThI YUCIOBBIX 3HAYEHUH U YACTOTHI COOBITHI, B TOM YHUCJIE 110
pe3yJibTaTaM U3MEPEHUN U HaOJII0ICHUA.

HaxomuTh BEpOSATHOCTH CIy4ailHBIX COOBITUN B OMbBITaX, 3Hasi BEPOSITHOCTH
AIIEMEHTApHBIX COOBITHI, B TOM 4YHCJIE€ B OIBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIHU: AEPEBO CIY4alHOTO 3KCIEPUMEHTA,
JyarpaMMbl DWiiepa, 4uciaoBasi npsimasi.

OnepupoBaTth MOHATUSMH: MHOXECTBO, IOJMHOXECTBO,  BBIIIOJIHSTH
omepanuy HaJ MHOXECTBAaMHU: OOBEIWHEHHUE, TepeceueHue, JOMOJHEHHE,
MIEPEYUCIATD FJIEMEHTBI MHOXKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBaThk rpaduueckoe NpeacTaBIeHe MHOKECTB U CBSI3€H MEKy HUMU
JUISL OTIMCAHUS MTPOLIECCOB U SIBJIEHUM, B TOM YHUCJIE IIPU PELICHUH 3a7a4 U3 JPYruX
y4eOHBIX MPEAMETOB U KypCOB.

K koniy oOyuenus B 9 kiacce oOydarOHIMICS TOJNYYHUT CIEAYIOIINE
NIPEAMETHBIE PE3YIBTATHI:

N3BnekaTh U mpeodpa3oBbIBaTh HH(MOPMAIIUIO, TPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHHUKAX B BHJE TaOIUI], [uarpamm, rpaukoB, MPEACTABIATh JaHHBIEC B BUJEC
Ta0JIHII, TUarpaMm, rpauKoB.



Pemate 3amaum oOpraHM3oBaHHBIM TEPEeOOPOM BAPHAHTOB, a TaKKe C
WCITOJIb30BAaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh OMMCATENbHBIE XAPAKTEPUCTUKHU I MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUS U MEPBI PACCEHBAHUS.

HaxonuTh 4acToThl 3HAYEHUI U YacCTOTHI COOBITHS, B TOM YHKCJIE MOJIb3YSCh
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonuth BepOsSITHOCTH CITy4allHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM
YHUCJI€ B OMbBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPHSIX
VCIIBITAHUM J10 TIEPBOI0O YCIIEXa, B CEPUAX UCTBITAHUN bepHyIuIn.

NMets mnpencraBieHUWE O CIy4allHOM BEJIMYMHE W O PACHpPEIEIICHUU
BEPOSATHOCTEM.

NMeTps mpencraBieHrne O 3aKOHE OONBIIUX YHCET KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YallHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YUCENT B
MIPUPOJIC U OOIIECTBE.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS MporpaMmbl y4yeOHOro Kypca
«['eomeTpus» XapaKTEpU3yHOTCH:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M  HACTOSAIIEMY POCCHUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHIKCHHUSIM  POCCUHCKHX
MAaTEMaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpa;KIaHCKoOe M T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0A3aHHOCTEH rpakJaHMHA U PeaTu3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp IPpaKJaHCKOro oOuecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C IpPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCELICHUH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMaTUYECKOIrO
o0Opa3oBaHUsl HA MPOTSKEHUH BCEW KU3HU MJIS YCHEHIHOM Mpo¢deCcCHOHATbHON



NESATETLHOCTH W Pa3BUTHEM HEOOXOIMMBIX yYMEHHWH, OCO3HAHHBIM BBEIOOPOM U
MOCTPOEHUEM WHIWBHUIYATbHOU TPACKTOPUHU 00pa30BaHMsI M )KH3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY H  3CTETUYECKOMY  BOCHPHSTHIO
MaTEMaTUYeCKUX OOBEKTOB, 3aJay, PEHICHUH, PACCYXKICHUN, YMEHHIO BHIICTbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpHEHTAaIlMe B JCATECIbHOCTM Ha COBPEMEHHYIO) CHCTEMY Hay4YHBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IMIPUPOJBI U
oOmrecTBa, TOHMMAHWEM MATEMATHYECKOW HAyKH Kak cdephl YeIoBEUYeCKOn
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTH JJIsI Pa3BUTHUS LMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTHKH U MAaTEeMaTUYeCKOM KYJIbTYpOM KaK CpeJICTBOM
MO3HAHUS MHpA, OBJAJEHUEM IIPOCTEUIIMMHU HaBBIKAMU MCCIIEI0BATEIHCKON
JeSITEILHOCTH;

6) ¢usuveckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOTO 0JIATOMOJyYHs:

TOTOBHOCTBIO TPUMEHITh MaTeMaTHYECKHUE 3HAHUS B HHTEpPECcax CBOETO
370POBbs, BEJAEHUA  370pOBOro oOpaza JKM3HM  (370pOBOE  IHMTAHWE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryiaspHas (uudeckas
aKTUBHOCTSH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0J10THYECKOe BOCITUTAHUE:

OpHEHTAIlMeH Ha IPUMEHEHNE MaTeMaTUYECKUX 3HAHUH /I pelieHus 3a71a4 B
00J1aCTH COXPAHHOCTU OKPYIKAIOIICH Cpebl, INIAHUPOBAHUS TTOCTYIIKOB U OIICHKU
UX BO3MOXHBIX IMOCJICACTBUH ISl OKPYXKAIOIMIEH CPe/bl, OCOZHAHUEM TJI00ATBEHOTO
XapakTepa SKOJIOTMYECKUX MPoOJIeM U MMyTeH UX pelieHus;

8) aganTanusi K M3MEHSIONIUMCH YCJOBUSIM COUMAJILHONW U MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEONPEICIEHHOCTH, IMOBBIIIECHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTHU 4€pe3 MPAKTUUYECKYIO JIESITENbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJeH, MproOpeTaTb B COBMECTHOW JEATECIBHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIICTEHIIUU U3 OTBITA JIPYTHUX;

HEOOXOMMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWK, B TOM YHCIE
dbopMyIMpOBaTh UACH, TIOHSTHS, THIIOTE3bI 00 00BEKTaX M SBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TIJIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOIMMA KOHTPMEP, KOPPEKTHPOBATH



NpPUHUMAEeMbIE PEIICHUs U JACUCTBHs, (GOPMYyIHUpPOBATh M OICHUBATh PHUCKU U
MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

Bba3oBble Jjornueckue A1eicTBHA:

BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKHM MAaTEMaTH4YECKUX
OOBEKTOB, MOHATUN, OTHOIICHUH MEXAY HOHATHAMH, (OPMYIHUPOBATH
ONpElEeCHUsT  IOHATHH, YCTAHABIMBATH  CYLICCTBEHHBIM  IPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA sl OOOOIIEHHS M CpaBHEHHs, KpPUTEpUU
IIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh,  (OpMyJIHpOBaTb M  IPEOOpPa3OBbIBATh  CYKICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHbIE, E€AWHUYHBIE, YacTHblE M OOUIME,
YCIIOBHBIE;

BBISIBISITH ~ MATEMaTHYECKME  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OpOTUBOpEYHsT B (paKTax, [aHHBIX, HAONIOJEHUSX U YTBEPKIACHMIX,
IpeIaraTb KpUTEPHUH IS BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNIL;
JienaTh BBIBOABI C MCIOJB30BAHMEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

pa3dupaTh T0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKIEHUH (IpsSMble U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSATENBHO HECJIOXKHBIE OKa3aTelIbCTBA
MaTEMaTHUYECKUX (PaKTOB, BBICTPAUBATH APryMEHTALMIO, IPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BbIOMpaTh crmoco0 pemeHus y4eOHOMl 3amauu (CpaBHUBATh HECKOJBKO
BApMAHTOB pElIeHHs, BBHIOMpATh HauOoliee TMOAXOAAIUN C Yy4ETOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbcKue 1eHCTBUSA.

UCTIOJIb30BaTh BOMPOCH KaK HCCIIENOBATEIbCKH WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh BOMNPOCHL, (PUKCUPYIOLIUME MPOTUBOpEUUE, MpolIemy,
CaMOCTOSITEJIbHO YCTaHaBIMBaTh HCKOMOE U JaHHOE, (POPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UITUIO, MHEHHE;

NPOBOJAUTH TIO CaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECJIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEN
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOM;
CaMOCTOSITENIbHO (hOPMYIHPOBaTh 000OIIEHNUSI W BBIBOJBI MO pPe3yJbTaTaM
POBEAEHHOTO HAOMIOJCHUS, WCCIICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIECHNUH;



IMPOTrHO3UPOBATHL BO3MOJKHOC PA3BHUTHUC IIPpOLCCCA, a TAKIKC BbIABHUIATb
MNPCAIOJOKCHHA O €0 PA3BUTHU B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBIIATH HEJOCTATOYHOCTh W HW30BITOYHOCTh HWH(GOpPMAIMH, JaHHBIX,
HEOOXOMMBIX JIUIS PEIICHHMS 3a1a4H;

BEIOWPATh, AHATU3UPOBATH, CHUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
nH(OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MPEACTABICHHUS;

BBIOMpATh (OpMY MpEACTaBICHUS WHPOPMAMK W HIUIFOCTPUPOBATH
pelaeMbie  3aJla4yd  CXeMaMH, JuarpaMMmaMd, HWHOW TrpaduKod | UX
KOMOHMHAIIUSIMU,

OIICHUBATh HANAEKHOCTh HMH(POPMAIMHM IO KPUTEPHUSM, MPEIIOKCHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYXICHHSI B COOTBETCTBUH C YCIOBUSMU
U 1IETSIMU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUYKY 3PEHUS
B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOMY PEIICHUS
3aJ1a4u, KOMMEHTHUPOBATh MOJyUYCHHBIN PE3yJIbTaT;

B X0JIe 00CYX/IeHHsI 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
npo0seMbl, periaeMoi 3a7aun, BbICKa3bIBaTh WU, HAllEJICHHbIE HA MOUCK
pEIIeHMS], COTIOCTABIIATH CBOM CYXKJICHHUSI C CY>KICHUSIMU IPYTUX YYACTHUKOB
nuanora, OOHApYXKWBATh pa3UdYUe W CXOJCTBO IMO3UIIHNA, B KOPPEKTHOM
dbopme hbopMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAKCHUS;

MPEACTABIATH PE3yIbTaThl PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIE0BAHMS,
MIPOEKTa, CAMOCTOSITEIHLHO BBIOMPAaTh (OPMAT BBHICTYIUICHHS C YUETOM 3a7a4
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPUH;

MOHUMATh W UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHHONW ¥ WHIWBUIyaTbHOU
paboOThI U PEUICHUH YUYEOHBIX MaTEMAaTUYECKUX 3a]1aY;

NPUHUMATh 1EJIb COBMECTHOM JAESITeNIbHOCTH, IUIAaHUPOBATh OPTraHU3AIUIO
COBMECTHON paboThl, pacmpeneisTh BHABI padOT, OTOBAPUBATHCH,
0o0CcyXIaTh TIPOLIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPYNNOBBIX (opmax paboTel (0OCYyXaAeHUsA, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbI U JPYTHUE), BBITOJHATH CBOIO YacTh pabOThI
U KOOPJAMHHPOBATH CBOM JICUCTBUS C JPYTUMHU YJICHAMH KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJAJa B OOIIMM TPOAYKT MO KPUTEPHUSIM,
chopMyTUpPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:



e CaMOCTOSITEBHO COCTaBJIATH IUIAH, AJITOPUTM pELIEHUs 3aAaud (WU €ro
4acTh), BBIOMpaTh CIOCOO pElIeHUs C Y4ETOM HUMEIOUIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTb M KOPPEKTHPOBATH
BAapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

e BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECca U pe3yibTaTa
peleHns MaTeEMaTUIECKOM 3a1a4u;

e MPEABUAETH TPYIAHOCTHU, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PELIEHUN 3a7a4H,
BHOCUTH KOPPEKTUBBI B AECSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIKUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTATa AEATEIBHOCTH IIOCTABICHHON LEIU U
YCIOBUSIM, OOBSCHATh MPUUYUHBI AOCTHXKCHHUS WU HEIOCTHXKEHUS IEeNH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenus B 7 Kjacce OOYYAIOMIMICS TOJYYHUT CIETYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacmo3HaBaTh W3y4YeHHBIE TE€OMETpUYECKHE (UTYPBI, OMPENENsATh WX
B3aMMHOE pPaCIOJIOKEHUE, H300pakaTh TeOMETpUYECKUE QUIypbl, BBINOJIHATH
YEPTEXKHU MO YCIOBUIO 3a7a4u. VI3MEPATh TMHENHBIE U YTIIOBbIE BEJIMYMHBL. Pemath
3a71a4¥ Ha BBIYKMCIICHUE JJIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenath TpyOyrO OIIGHKY JIMHEWHBIX M YTIJIOBBIX BEIMYUH MPEIMETOB B
peaNbHOM >KM3HU, Pa3MEPOB MPHUPOAHBIX OO0BEKTOB. Paznmyarh pa3Mepbl ITHX
00BEKTOB 1O MOPSIJIKY BEIUYUHBI.

CTpouTh 4epTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCAd MNpPHU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOIb30BaTh
MPU3HAKN M CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIHHUKOB MTPHU PEIICHUH 33]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C MCIIOJIBb30BAHUEM T€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM M€EJMaHbI, TPOBEIAEHHON K THIIOTEHY3€E MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PCLICHUU I'€OMETPUUECKUX 33/1a4.

Onpenensts napauieIbHOCTh NPSIMBIX C TOMOUIBIO YTIIOB, KOTOPbIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensaTe napamieIbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OAHOU MPSMOM O TOYEK APYTOM MPSIMOM.

Pemate 3amaun Ha KaeT9aTol Oymare.

[TpoBOINTH BRIUMCICHUS U HAXOUTh YHUCIOBBIC 1 OYKBEHHBIE 3HAUCHHUS yTIIOB
B F€OMETPUYECKUX 3aJa4ax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpPU MEPECECYCHUH JABYX



NapaJuIeNIbHBIX MPSAMBIX CEKyllen. Pemars npakTudeckre 3a1ayd Ha HaXOXKIEHUE
VTJIOB.

Bnanerp noHATHEM TIE€OMETPUYECKOIO MECTAa TOYEK. YMETh ONPEACIATH
OMCCEKTPUCY yIJla U CEPEeIUHHBIN NEPIEHAUKYJIISP K OTPE3KY KaK T€OMETPUUECKUE
MeCTa TOYEK.

@opMyIMpOBaTh OINpPEAEIEHUs OKPYKHOCTH M Kpyra, XOpAbl M IHUaMETpa
OKPYXHOCTH, ITOJIb30BATHCSA UX CBOMCTBAMHU. Y METh MPUMEHSTH 3T CBOMCTBA MPH
peLIEeHNH 3a1a4.

Branerb MOHATHEM ONMMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBaTbes (akramMu O TOM, YTO OHMCCEKTPHUCHI YTJIOB
TPEYTOJbHHUKA IIEPECEKAlOTCsl B OJHOM TOYKE, M O TOM, YTO CEPEIMHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Biianetp nOHATHEM KacaTeNbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O
NEPIECHINKYJIIPHOCTH KacaTelbHOW U paguyca, IPOBEAEHHOTO K TOYKE KaCaHHUS.

[lonp30BaThCA MPOCTEUIIMMHU F€OMETPUUECKMMHU HEPABEHCTBAMM, IIOHUMATh
UX TIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C IIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koniy oOyuenus B 8 kiacce oOydarOmIMICS TOJNYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacno3HaBaTe OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, HX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IMPU PELIEHUN FEOMETPUYECKHX 3aa4.

[IpuMeHsATh CBOMCTBAa TOYKM IMEPECEUEHHs] MEIUAH TPEeyrojibHUKa (LIEHTpa
Macc) B peIlIeHUH 3a/1ay.

Brnanets nonatrem cpeaHeil IMHUU TPEYTOJIbHUKA U TPANleIUK, TPUMEHSITh UX
CBOMWCTBA MPU PELICHUU TeoMeTpuuecKux 3anad. I[lonp3oBaTecsa Teopemoint Paneca
U TEOPEMOM O MPONOPLUHOHAIBHBIX OTpPE3KaX, MPUMEHATh MX I PELICHUs
MIPAKTUYECKUX 3a/1a4.

[TpumeHsTh MpU3HAKKU MOJ00US TPEYTOJbHUKOB B PEIICHUH T€OMETPUIECKIX
3a/1ad4.

[Tone3oBatbess Teopemoii [ludaropa ans pemieHuss TEOMETPUUYECKUX U
MPaKTUYECKUX 3aa4. CTPOUTh MATEMATUYECKYIO MOJIEIIb B TPAKTHYECKUX 3a7a4ax,
CaMOCTOATEINIBHO J€JaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JIJIUHBI.

Bnaners nonATHSAMM CHHYCAa, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHuKa. 110J1630BaThCA 3TUMH NOHATUSAMU I PELUEHUS
MIPAKTUYECKUX 3a/1a4.

Boruncnsats (pa3audHbIMUA cIOcO0amMu) IUIOIIAAL TPEYTOAbHUKA U TIJIOMIAIU
MHOTOYTOJIbHBIX ~ (puryp (MOJIB3YysICh, TJI€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[IpuMeHSTh MOyYeHHbIE YMEHUS B IPAKTUYECKHX 3a/1a4ax.



Bnaners nOHATHSMM BIHMCAaHHOIO W LEHTPAJIBHOIO YIJa, HCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXAy XOpAaMH (CEKYLIMMU) U YIJie MEXIY
KAacaTeIbHOM U XOPAOU NPU PEIICHUHU F€OMETPUYECKUX 3a1a4.

Biianers NoHATHEM ONMCAaHHOTO YETBIPEXYTOJIBHHMKA, NPUMEHATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PEILICHUN 3a/1a4.

[IpyMeHATH MONMYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U IMPOBOJIUTH COOTBETCTBYIOIIME BBIYMCIICHNUS
C TPUMEHEHUEM NOoJ00HUS U TPUTOHOMETPUM (IIOJIB3YACh, TIJ€ HEOOXOIUMO,
KJIBKYJISITOPOM).

K koHmy oOyueHus B 9 kuacce oOydaroIIMiCS IOJIYYHUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOAUTh C UX
NOMOUIBIO Pa3JIMYHbIE DJIEMEHTBHl NPSIMOYTOJIBHOTO TPEYroJIbHUKA («peLIeHHe
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C HOMOIIBIO KalIbKYJIATOPA) AJIMHBI
Y YTJIbI JIJIs1 HETaOJIMYHBIX 3HAYSHU.

[Tonp3oBatbes popmynamu NMpUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM JUII HAxO0XXIEHUS COOTHOUIEHWHA MEXIYy TPUIOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUUISl HAXO0XKACHUS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYroJIbHUKOBY»), NPUMEHITh HUX MpHU
pEelIeHNN FeOMETPUYECKUX 3a1a4.

Bnagets noHsATusMu npeodpa3oBaHust NOA00US, COOTBETCTBEHHBIX DJIEMEHTOB
noo0HbIX ¢uryp. Ilonb3oBaThest cBOWCTBaMU MOJ00MS IPOU3BOJBHBIX (QUIYD,
YMEThb BBIYUCIIATH JUIMHBI M HAaXOAMTh YIJbl y NOJ0OHBIX ¢(uryp. Ilpumenars
CBOICTBa MONOOMS B MPAKTUYECKUX 3ajJadax. YMETh MPUBOAUTH MPUMEPHI
0JI0OHBIX (PUTYP B OKPY>KAIOIIEM MHUPE.

[Tosnp30BaTECSA TEOPEMAMU O NMPOU3BEIACHUH OTPE3KOB XOpJ, O IPOU3BEACHUN
OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpamH, MOHUMATh MX T€OMETPUUECKUNA W (DU3HUECKUi
CMBIC, TPUMEHATh UX B PEUICHHMM TE€OMETPUYECKHX U (U3MUECKUX 3ajad.
[IprMEHATH CKaISIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXOKICHUS JUIMH U YIJIOB.

[Tosp30BaTHCA METOIOM KOOPIMHAT Ha IIJIOCKOCTH, IPUMEHSTH €r0 B pELIEHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners mOHATHSAMM NPAaBUIBHOTO MHOTOYI'OJIBHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTHU OKPY>KHOCTH W PaAUaHHOM MEPBI YIjia, YMETh BBIUHCIATH ILIOIIANb
Kpyra u ero yacrteil. [IpuMeHsaTh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxoauts ocu (WM LEHTpBI) CUMMETpUM (UTYp, NPUMEHATH JABM)KECHUS
IUIOCKOCTH B IPOCTEUIINX CITydasix.



[IpumMeHATh TOyYeHHBIC 3HAHUS HAa MPAKTUKE — CTPOUTh MATEMAaTHYECKUE
MOJIENU JIJIS 3a/1a4 PeaTbHOU KU3HU U MPOBOJANTH COOTBETCTBYIOIINE BHIUUCICHUS
C TPUMEHEHUEM TOM00MS M TPUTOHOMETPUYECKUX (YHKIMHA (MONB3YSICh, TIE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

AJI'EBPA
7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Ne i/l Konrpoasusie IIpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeluncieHus. PaimonanbHbIe o5 1 bubmuorexa [JOK
qHucIia https://m.edso0.ru/7f415b90
Bbu6nuoreka [JOK
2 AJrCOpaNTECKue BEIPAKCHHA 21 ! https://m.edso00.ru/7f415b90
Bbu6nuoreka [JOK
3 YPaBHCHNUA H HCPABCHCTRA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopanwatst u rpaguici. GynKitn 24 ! https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
> HosTopenne 1 obodwmenHe 0 ! https://m.edso00.ru/7f415b90
OBUIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOIT'PAMME




8 KUIACC

KosanuyecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM undposbie
Ne i/m P Kontpoabnbie  IIpakTnueckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
Bbu6nuoreka [JOK
1 UYwucna u Berunciienns. KBagparasie KOpHU 15 https:/m.edsoo.ru/7f417af8
5 Ywucna u BerauciacHus. CTEIEHD C [EIbIM 7 Bbu6nuoreka [JOK
1oKa3arejieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIpaKeHHUS. 5 1 bubnunoreka [IOK
KBanpaThslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaKEHUSI. 15 1 bubnnorexka HOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBaipaTHbie bubmmoreka [JOK
S) 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
VpaBHeHus u HepaBeHCTBa. CHUCTEMBI bubnnorexa [HOK
6 . 13
YpaBHEHUHU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKUHH. OCHOBHLIC IOHATHA ° https://m.edsoo.ru/7f417af8
Bbu6nmuoreka [JOK
9 DymKupi. HHCIOBbIC PyHKIH o https://m.edsoo.ru/7f417af8
Bbu6nuoreka [JOK
10 TosTopenne 1 obodmenHe 6 2 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I1O0 102 5 0
I[MPOT'PAMME




9 KUIIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne i/m pasi Kontpoabnbie IIpakTnueckue (uuhp )
NMPoOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
1 Yucna v Beiunciienus. JleicTBUTeIbHbBIS 9 bubmuorexa [JOK
qucia https://m.eds00.ru/7f419d08
9 YpaBHEHUS M HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubanorexka HOK
OJHOM EPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edso00.ru/7f419d08
Bbu6nmuoreka [JOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 16 1 https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
> PynKumH 16 ! https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
6 YucioBbie TOCIEI0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 Bbu6nmuoreka [JOK
3HAHUU https://m.eds00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




TEMATHYECKOE IINTAHUPOBAHHUE
BEPOATHOCTDb U CTATUCTHUKA

7 KJIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB H TeM (uu¢posBbie)
Ne i/l Konrpoasusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! lpencrapiene AaHHEX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 OnucaTembHas CTaTHCTHKA 8 ! https://m.edsoo.ru/7f415fdc
N bu6mmoreka [IOK
3 Cotyuaiiias H3MERIMBOCTE 6 ! https://m.edsoo.ru/7f415fdc
Bbu6nmuoreka [JOK
4 Brenenne 5 Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 9acTOoTa Ci1y4aliHOTrO 4 1 bubnunoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
N bu6mmoreka [IOK
6 O0001enue, cucTeMaTA3aus 3HaHUH 5 2 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 5 5

I[TPOTPAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3/iejioB H TeM nudgpoBbIe
Ne i/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
bubmunoreka LIOK
! Hosropenne kypea 7 kacca 4 https://m.edsoo.ru/7f417fb2
5 OnucarenbHas cTaTUCTHKA. PaccenBanne 4 bubmunoreka LIOK
JTaHHBIX https://m.edsoo.ru/7f417fb2
bubmunoreka LIOK
3 Muoskectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuoreka [IOK
4 BeposiTHOCTB citydaitHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417f62
bubmunoreka LIOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. but6mmoreka [IOK
6 Crrysaitupie cobprma 8 https://m.edsoo.ru/7f417fb2
. but6mmoreka [IOK
7 O0o001enue, cucTeMaTH3aI s 3SHAHUH 4 2 https://m.edsoo.ru/7f417f62
OBHIEE KOJIMYECTBO YACOB I10 34 5 1

ITPOTPAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBanue pa3iejaoB U TeM nudpoBLIe
Ne i/m P Konrtpoabsnbie IIpakTnueckue (mupp )
NMporpaMmbl Bcero o0pa3zoBaTe/ibHbIE
padoThI padoTbI
pecypchl
bubmunoreka LIOK
1 Hosropenne kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bubmunorexa LIOK
2 DJICMEHTEI KOMOMHATOPHKN 4 1 https://m.edsoo.ru/7f41a302
3 I'eomeTpuyeckast BEpOSITHOCTD 4 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
4 Henerranus bepryim 6 1 https://m.edsoo.ru/7f41a302
N but6mmoreka [IOK
S CrryaaHas BenuuHa 6 https://m.edsoo.ru/7f41a302
bubmmoreka LIOK
6 ObodmenHe, KOHTpOIE 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 9

I[TPOTPAMME




TEMATHUYECKOE INTAHUPOBAHUE

I'EOMETPUA
7 KIIACC
KouunyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHnoBaHmue pa3aesioB U TeM ungpposbIe
Ne ni/m P Kontponbnbsie  IlpakTnyeckue (cpp )
NPOrpamMmsbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
[Ipocreiimme reoMmeTpudeckue GUrypsl u
1 Hf cBoiicTBa. N3me epHHe FGOMeq")F I/I}:II;CKI/IX 14 bubmorexa LHOK
' P P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6mmoreka [IOK
2 Tpeyronpititici 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE IPsAIMBIEC, CYyMMa yTJI0B 14 1 bubnnorexa [HOK
TpeyroJibHuKa https://m.edsoo.ru/7f415e2e
OxkpyxHOCTh 1 KpyT. ['eomeTprueckue bubmmoreka [JOK
4 14 1
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
> HosToperne, 0bobmenne snanmil 4 1 https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I1O0 68 4 0
I[MPOT'PAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne i/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NMpPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
N bubmoreka [IOK
! HerbipSxyronpiiici 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u TeopemMa o
2 MPOMOPLUUOHAIIBHBIX OTPE3Kax, MOJO0HBIE 15 1 bubmmorexa LIOK
poTiopHt P > 104 https://m.edsoo.ru/7f417e18
TPEYrOIbHUKU
ITnomans. Haxoxaenue miomaaen
3 T JIe IHO.:EHI/IK; u ffl}i{(ionno;jﬂﬂmf ¢bur 14 1 bubmmorexa LIOK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaau monoOHBIX Guryp
Teopema [Tudaropa u Havana bu6nuoreka [IOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYrael B OKpy>XKHOCTH. Bricanublie u
5 ONMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 bu6nuoreka [IOK
KacarenpHble K OKpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEH
. but6mmoreka [IOK
0 HosToperne, obodwenne shannil 4 1 https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KJIACC

N HaumenoBanu KoumnvecTBo 4yacos DJIeKTPOHHbIE
© e pa3IesioB H (uudposbIe)
n/ Becer  KoHuTpoubu IpakTHyeck
TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI ue padboTsbl
NPOrpamMmsbl pecypcsl
Tpuronomerpu
1. Teopembl
KOCHHVCOB I bubmoreka [{OK
1 4 16 1 https://m.edsoo.ru/7f41a
CHUHYCOB.
12c
Pemienue
TPEYrOJILHUKOB
[IpeobpazoBan
He€ Moao0us. but6mmoreka [IOK
2 Mertpuueckue 10 1 https://m.edsoo.ru/7f41a
COOTHOIIICHUS B 12c
OKPYXKHOCTH
but6mmoreka [IOK
3 Bexropsl 12 1 https://m.edsoo.ru/7f41a
12c
JlexapTOBBI bubmmoreka [JOK
4 KOOPJWHATHI Ha 9 1 https://m.edsoo.ru/7f41a
IIIOCKOCTH 12¢
IIpaBunbHbBIE
MHOTOYTOJIbHU
ku. [nuna
OKDVSKHOCTH I bubmoreka [{OK
5 Py 8 https://m.edsoo.ru/7f41a
iouaib
12c
Kpyra.
Beruucnenue
Ionaaen
bu6mmoreka [IOK
JBro>keHus
6 6 https://m.edsoo.ru/7f41a
MJI0CKOCTH
12c
[ToBTOpEHUE,
bubmunoreka LIOK
000011IcHNE,
7 7 2 https://m.edsoo.ru/7f41a
CUCTeMaTH3alHu
. 12c
s 3HAaHUH
OBIIEE
KOJIMYECTBO
68 6 0
YACOB I10
I[TPOI'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

AJI'EBPA
7 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BEIYUCICHUS
11 BbimonHsaTe, codyeras  yCTHbIE UM NHCbMEHHbBIE  NPUEMBI,
' apudmeTHuecKue ASUCTBUS C PAIIMOHATBHBIMU YHUCITAMH
HaxomuTe  3Ha4eHHWs]  YHUCIIOBBIX  BBIPAXCHUH,  MPUMCHSITH
1.2 pa3HO0Opa3HbIe CIOCOOBI M TPUEMBI BEIYUCIICHUSI 3HAYEHUM TPOOHBIX
BBIPAXCHHH, COIePKAIUX OOBIKHOBEHHBIC U JCCITHYHBIC IPOOH
Ilepexoguts oOT oOgHOM (OPMBI 3alMMCH  YUCEN K JAPYroi
13 (mpeoOpa3oBbIBaTh  NIECATHUYHYIO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JICCATUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECSITUUHYIO IpO0b)
14 CpaBHHMBATH U yIOPSAJ0YUBATH PAIIMOHATIBLHBIC YHCTIA
1.5 OKpyTJATh uncia
BrINONMHATE MPUKHUIIKY U OLIGHKY pPEe3yNIbTaTa BBIYUCIICHUH, OICHKY
1.6 3HQYEHU YHUCIOBBIX BBIPAKCHUH. BBINOIHATH JOEUCTBUS  CO
CTETICHSIMH C HATypaIbHBIMU TTOKA3aTEISIMU
17 [IpuMeHsITh NPU3HAKH JEIUMOCTH, Pa3jOKEHUE Ha MHOKUTEIH
' HaATypaJIbHBIX YUCEIl
Pemarh mpakTUKO-OPUEHTHPOBAHHBIE 3a/ay, CBSA3aHHBIE C
OTHOIICHHEM  BEIWYHWH,  MPOMOPIHOHATBHOCTBIO  BEIUYHH,
1.8 MPOLEHTAaMH, HHTEPIPETHUPOBATh PE3YyNbTaThl pEIICHUs 3anad c
y4E€TOM OTpaHUYCHUH, CBA3AHHBIX CO CBOMCTBAMHU PAaCCMaTPUBAEMBbIX
00BEKTOB
2 Anrebpanyeckue BhIpaXEHUs
21 Hcnonp3oBaTh anreOpanyecKkyr0o TEPMHHOJOTHIO W  CHMBOJHKY,
' IPUMEHSTH €€ B IPOLIECCEe OCBOCHHSI YUeOHOTO MaTepuaa




Haxomuth 3HaueHuss OyKBEHHBIX BBIPQKEHUNW TIpU 3aJaHHBIX

22 3HAUEHUSX IEPEMEHHBIX
23 BoimonHaTe mpeoOpa3oBaHUs LEJIOTO BBIPAKEHHS B MHOTOWIECH
' MpUBEICHNEM MOJIOOHBIX CIaraeMbIX, PAaCKPhITHEM CKOOOK
BBITTONHATE YMHOXKEHUE OJTHOWICHA HA MHOTOWIEH U MHOTOWIECHA Ha
2.4 MHOTOWJIEH, HPUMEHATH (OPMYNBI KBaJpara CyMMBl U KBajapaTa
pa3HoCTH
OcCylIeCcTBISAT  PAa3J0KEHHE MHOTOWIEHOB HAa MHOXHTEIN C
2.5 MIOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIET0 MHOXKHUTES, TPYIITHPOBKH
cllaraeMbIX, MPUMEHEHUS POPMYJIT COKPAIIEHHOTO YMHOKECHHUSI
26 [TpumensTh MpeoOpazoBaHUS MHOTOWICHOB JJIs PEIICHUS Pa3TUYHbBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX NPEAMETOB, U3 PeaIbHON TPAKTUKU
97 Ncnonb30BaTh CBOWCTBA CTENEHEW C HATYpPaJbHBIMH MOKA3aTEIISIMU
' JUIs IpeoOpa30BaHuUs BEIPAKEHUN
3 YpaBHEHUS 1 HEPAaBEHCTBA
Pemwlats IuHEHHBIE YpaBHEHUsS C OJHOM IIEPEMEHHOW, NMPUMEHSs
3.1 IIpaBuja NePexoaa OT UCXOTHOTO YPABHEHUS K PABHOCUIIBHOMY EMY.
[IpoBepsTh, ABISIETCA U YUCIO KOPHEM YPAaBHEHUS
3.9 [IpumensTe rpaduyeckue MeETOAbl NPU PELICHUH JUHEWHBIX
' YpaBHEHUU U UX CUCTEM
33 [TonGupate mnpuMepbl Map YHCET, SBISIOUMXCS PELICHHEM
' JMHENHOIO ypaBHEHUS C IBYMS IIEPEMEHHBIMU
CTpouTh B KOOPAWHATHOM IIOCKOCTH TpadUK JIMHEWHOTO YpaBHEHUS
3.4 C IByMsl IIEPEMEHHBIMU; MOJIB3YsICh IPauKOM, IPUBOAUTH TPUMEPHI
peueHust ypaBHEHUs
35 Pemate cuctembl IByX JIMHEWMHBIX YpaBHEHUW C  JBYMS
' NIEPEMEHHBIMH, B TOM YHUCIIE TpapUUECKH
CocTaBisTh 1 penaTh JUHEHHOE YpaBHEHHUE WU CUCTEMY JTMHEUHBIX
3.6 YPaBHEHUH IO YCIOBUIO 33J1a4l, UHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4M [TOJIyYE€HHBIN pe3ysbTaT
4 Koopaunats! u rpaduku. OyHKINHN
N3006paxaTh Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOILNE
41 3alaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, MHTEPBAJbl, 3aIIMCHIBAThH

YUCIIOBBIC ITPOMCIKYTKHU Ha a.HI‘66paI/I‘-I€CKOM SA3BIKC




42 OTtmedaTh B KOOPAMHATHOM TIJIOCKOCTHM TOYKH IO 3aJlaHHBIM
' KOOpJMHATaM
43 Crtpourts rpaduku TuHEHHBIX QyHKIHA. CTpOUTh rpaduk QyHKIHH Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (PYHKINN W3BECTHBIE 3aBUCUMOCTH MEXKIY
44 BEJIMUMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHUE, LIEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOIUTEIHLHOCTH, BPEMsI, 00BEM pabOThI
4.5 Haxonuth 3HaYeHNE QYyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[Torumate rTpaduueckuii crmoco® TMpEeACTaBICHUS ¢ aHajIu3a
4.6 uHpOpMaLMK, W3BJIEKATh M MHTEPIPETUPOBATH HMH(OPMAIHIO W3
rpauKoOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KUIACC
Kon .
IIpoBepsiemble nmpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYUCIICHUS
Hcnonp3oBaTh  HayajgbHbIE  NPEJCTABICHHUS O  MHOXECTBE
11 NEHCTBUTENBHBIX YHCET 711 CPAaBHEHUSI, OKPYTIICHUS W BHIYHCICHUH,
' n300paxarh JEHCTBUTENbHbIE YHCJIa TOYKaMHU Ha KOOPAWHATHOM
IPsIMOi
[IpumeHsaTh TOHATHE apUPMETHUYECKOTO KBAJPaTHOTO KOPHS,
13 HaXOJUTh KBaJpaTHbIE KOPHHU, HCHOJIB3Ys MpPU HEOOXOIUMOCTH
' KaJbKYJISTOD, BBITIOTTHSTh npeoOpazoBaHus BBIpKEHUH,
coJiepKalliX KBaJpaTHbIe KOPHU, UCTIOJIb3Ys CBOMCTBA KOPHEH
13 Hcnonp3oBaTh 3amucu OOJBIIMX M MaJblX YHCET C IOMOIIBIO
' JECATUYHBIX Opo0eii 1 cTerneneli yrcna 10
2 AnrebpanyecKue BHIPAKCHUS
[IpyuMeHsTh TOHSTHE CTENEHU C ILeJbIM IOKa3aTeseM, BBIOJHATD
2.1 npeoOpa3oBaHusl BBIPAKCHHUN, COAEPIKAIIMX CTENEHU C LEIbIM
noKa3areyieM




2.2

BBITIOTHATE  TOXKZIECTBEHHBIE MPEOOpa30oBaHUS  pallMOHATBHBIX
BBIPQKEHUI HA OCHOBE IIPAaBWJI JEHUCTBUM HAJ MHOTOWIECHAMU U

anreOpanvdecKuMHu IpoOsIMH

2.3

PackmanpiBaTh KBaapaTHBIA TPEXUIIECH HA MHOKHUTEITH

2.4

[TpumensTh IpeoOpa3oBaHMsl BHIPAKEHUHN JJISl PEUICHUS pPa3TUUYHbBIX

3ala4 U3 MaTCMAaTuKU, CMCKHBIX MTPEAMETOB, U3 pea.HBHOI\/'I MMPAaKTUKH

YpaBHEHMs U HEPABEHCTBA

3.1

Pemate nuHEWHblE, KBaJgpaTHbIE YpPAaBHEHUS M palOHAJIbHBIC
YPaBHEHUS, CBOJSIINECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C JBYMS

MEPCMCHHBIMU

3.2

[IpoBOaUTHE MpPOCTEUIINE WCCICIOBAHUS YPABHEHHH M CHCTEM
yYpaBHEHHWH, B TOM UHCJIE C TPUMEHEHHEM TIpadUUIeCKUxX
Ipe/CTaBICHUN (YCTaHaBINBATh, UMEET JIU YpaBHEHHE WM CHCTEMaA

YPaBHEHUH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

Ilepexoauts oOT cnoBecHOW (OPMYNIHMPOBKH 3agaud K &
anreOpanyeckoil MOJENN C MOMOLIbIO COCTABJICHHS YPaBHEHUS WU
CUCTEMBl YPaBHEHHUM, HWHTEPIPETUPOBATH B COOTBETCTBUM C

KOHTEKCTOM 3a/1a4¥l MOJY4YEeHHbIN pe3yabTar

3.4

[IpuMeHATh CBOMCTBA YHUCIIOBBIX HEPABEHCTB J[UIA CPABHCHMS,
OLICHKH, peIIaTh JIMHEWHBIE HEPABEHCTBA C OJHOW NIEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpa)uuecKyro WLUTIOCTPALIMIO MHOXKECTBA PEIIEHUI

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIMHU

4.1

IlonuMaTe ¥ HUCHOIB30BATH (byHKI_[I/IOHaJIBHBIG IIOHATUA U A3BIK
(TepMHHBI, CUMBOJMYECKHE OOO3HAUCHHUS), OMPEICISTh 3HAYCHUE
(GYHKIMU 110 3HAYCHUIO apryMEHTa, ONPEeAesITh CBOUCTBA (DYHKIMH

no e€ rpauky

4.2

Crpoutsb rpauku IeMeHTapHbIX QYHKINUN BUA:
y=k/x

k/x




, Y =X?,y = X3, y = |[X|, onMChIBaTh CBOMCTBA YNCIOBOW (DYHKIIMH 110 €€
rpaduky

9 KUJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHS OCHOBHOM
NpoBepPsIeMoOro .
0o0pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yjabTara
1 Yucna u BBIYUCICHUS
11 CpaBHMBaATh M yNOPSAAOYMBATH PALMOHAIBHBIE U MPPALMOHAIbHBIC
' yucia
BrimonHsaTe apudmeTrueckue 1eHCTBUS ¢ palliOHAIbHBIMU YHCITAMH,
1.2 couerasi yCTHbIE U TUCbMEHHbBIE MPUEMBI, BBITIOJIHITH BHIYUCICHUS C
UPPALMOHATILHBIMU YU CIIAMU
13 Haxonuth 3HaueHUs CTENMEHEW ¢ LENBIMH MTOKA3aTeIIMU U KOPHEH,
' BBIYHCIIATH 3HAYEHUSI YUCIIOBBIX BBIPAXKEHUN
14 OKpyryiATb  JEHUCTBUTEIBHBIE  YHUCIA, BBIIOJHATh IPUKUIKY
' pe3yJbpTaTa BEIYUCICHUM, OIIEHKY YHCIIOBBIX BBIPAXKEHUN
2 YpaBHeHUS 1 HEpaBEHCTBA
’1 Pemate nHMHENHBIE W  KBaApAaTHBIE YPAaBHEHMS, YpaBHEHUS,
' CBOJAIIUECS K HUM, TPOCTEHIIINE JPOOHO-pallMOHANIbHbIE YPaBHEHUS
Pemats cucTemMbl ABYX JIMHEWHBIX YPABHEHU C IBYMS [IEPEMEHHBIMU
2.2 Y CHUCTEMBI IBYX YPAaBHEHHI, B KOTOPBIX OJTHO YPABHEHUE HE SIBISAETCS
JMHEWUHBIM
PemaTte TekCTOBBIE 3a/jaUl AIreOpPandeCKUM CIIOCOOOM C IMTOMOIIIBIO
2.3 COCTABJICHUSI YPAaBHEHHsI WJIM CUCTEMBI JBYX YpPAaBHEHUH C JIBYMs
NepeMEHHBIMU
[IpoBOaUTH MpPOCTEHIINE WCCICIOBAHUS YPABHEHHH M CHCTEM
’4 YpaBHEHHUH, B TOM 4YHCI€ C NPUMEHEHHEM TrpapuuecKux
' MpECTaBICHUNA (HApUMEp, YCTaHABIUBATh, UMEET ]I YPaBHCHHE
WJIM CUCTEMA YPaBHEHMM pElIeHUs1, €CIIM UMEET, TO CKOJIBKO)




2.5

Pewlats yMHEVHBIE HEpPABEHCTBA, KBAJApPAaTHHIE HEPaBEHCTBA,
n300pakaTh pelIeHNe HEPABEHCTB HA YNCIIOBON MPSIMOM, 3aIIUCHIBATh

PEIICHUE C ITIOMOIIBIO CUMBOJIOB

2.6

Pemrate cucreMbl JHHEHHBIX HEPABEHCTB, CHCTEMBI HEPaBEHCTB,
BKITIOYAOIIME KBAJPaTHOE HEPABCHCTBO, H300pakaTh pEHICHUE
CHUCTCMbI HCPABCHCTB HA JHCIIOBOU HpHMOﬁ, 3alMUCbIBATh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUH Pa3IMYHBIX 3a]a4

DyHKIUU

3.1

PacrioznaBate  (QyHKIMM  W3YYCHHBIX  BUIOB. lloka3biBaTh
CXEMaTUYECKH PpACIOJIOKEHHE Ha KOOPAWHATHOM IUIOCKOCTH
rpadukoB ¢yukiui Buma: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCHUMOCTH OT 3HAa4CHUU K0d()(PHUIIMEHTOB, OMUCHIBATH CBOWCTBA

byHKIUI

3.2

[Toka3pIBaTh CXEMAaTHYECKHU pACTOJNOKEHUE Ha KOOPAWMHATHON
IIOCKOCTH TpadukoB GyHKIUMH Buga y = VX, Y = [X| u onuceiBath

CBOMCTBAa (PyHKIUI

3.3

Crpouth M u300pakaTb CXEMaTHYECKH TpapuKH KBaJIpaTHUHBIX
(GyHKUIMH, OMMCHIBaTH CBOMCTBA KBAaAPAaTHYHBIX (DYHKIUN MO HX

rpadgukam

3.4

Pacno3naBare KBaJpaTU4YHYIO0 (QYHKUHUIO 1O (popMyie, MPUBOAUTH
pUMEpbl KBAaJPAaTHUHBIX (DYHKIMA M3 peaqbHOM XU3HH, (U3UKH,

reOMEeTpHUH

Apudmernueckasi 1 reoMeTpUIEcKasi IpPOrpeccuu

4.1

Pacno3HaBate apu(METHUYECKYI0 U TE€OMETPUUYECKYIO MPOTPECCUHU

IPY Pa3HbIX Croco0ax 3aaaHus

4.2

BBINONHATE BBIYMCIEHUS C UCHOJIb30BaHHEM (opMyn N-To wieHa
apu(METHUECKON U TeOMETPUUECKOI MPOrpeccHii, CyMMbI IIEPBBIX N

YJICHOB

4.3

I/I306pa)KaTb YJICHBI IIOCJICA0OBATCIbHOCTH TOYKaMH Ha

KOOPAMHATHOW INIOCKOCTH




4.4

Pemiate 3a1auu, CBA3aHHBIE C YUCIOBBIMU MOCIEI0BATEILHOCTSIMU, B
TOM 4YHCJI€ 33Jayd U3 peaIbHON KHU3HU (C HCIOIb30BAaHUEM

KaJIbKYJIATOPA, IUPPOBBIX TEXHOJIOTHH)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA
1 Hucna 1 BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, IEPEXOA OT OJHON (HOPMBI 3alHCH
1.1 npobeit k apyroi. [loHsATHE palMOHAILHOTO YHCIA, 3aliCh, CPABHECHHE,
YIOPSAA0OYMBAHUE PALIMOHAIIBHBIX YHCET
12 Apudmernueckre IeicTBUS ¢ pallMOHATBHBIMU YncIaMu. Pemenue 3a1a4 u3
' peanbHON MPAaKTUKU HA YaCTH, HA IpOOH
13 CreneHb ¢ HaTypajlbHBIM IIOKa3aTeleM: OIpelesieHHe, NpeoOpa3oBaHue
' BBIpQ)KEHUI Ha OCHOBE ONpEEICHHUS, 3aIIHCh OOIBIINX YHCEI
14 ITporeHThl, 3anUCh NPOLEHTOB B BUAE ApoOU U IpoOU B BHUIE NMPOLEHTOB.
' Tpu ocHOBHBIE 33/1a4y Ha IIPOLIEHTHI, PELICHHE 3a7a4 U3 PEAIbHOM IPAKTUKHU
15 IIpumeHeHHEe TPU3HAKOB JAEIMMOCTH, Ppa3JIOKEHHE Ha MHOXUTENIN
' HaTypaJbHbIX YHCEI
16 PeanbHble  3aBucMMOCTH, B TOM 4Hciae IHpsMas U oOpaTHas
' IIPONOPLIUOHAIBHOCTH
2 AnrebpanuecKue BHIPAKCHHS
21 IIepemeHHBIE, YNCIIOBOE 3HAUCHUE BBIPAYKEHHUS C [IEPEMEHHOM. JlonycThMBIE
' 3HAa4YEeHUs IEPEMEHHBIX
25 [IpencraBineHue 3aBUCUMOCTH MEXIy BeIMYMHAMU B BUAE (OPMYIHI.
' Beruucnenus no popmynam
23 IIpeoOpa3oBaHue OYKBEHHBIX BBIPAXEHUN, TOXAECTBEHHO paBHbIE
' BBIPKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTeIEM
25 OpHowieHbl 1 MHOrouaeHsl. CreneHp MHOrowieHa. CloXeHue, BBIYUTaHNUE,
' YMHO>KE€HHE MHOTOYJIEHOB
@opMysibl  COKpPAIIEHHOTO YMHOXXEHUS: KBaApaT CyMMbl U KBajpaT
2.6 paszHoctu. dopmyna pa3HOCTH KBajapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOHUTEIN




3 YpaBHeHust
31 VYpaBHeHHe, KOpEHb YypaBHEHHUs, MpaBuiIa MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCUIILHOCTb YPaBHEHUI
3.2 JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YMCIIO KOpPHEH JIMHEWMHOIO
' YpaBHEHUS, PEUICHNUE JIMHEHHBIX YPaBHEHUI
33 CocrapieHre ypaBHEHUH M0 YCIOBUIO 3a7a4u. PellieHne TeKCTOBBIX 3a/1a4 ¢
' MMOMOILIBIO YPABHEHUM
3.4 JluneliHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €ro rpaduk
CucremMa IBYyX JMHEHHBIX YpaBHEHMH C JIByMsl MepeMEHHbIMH. PemieHue
3.5 CHCTEM ypaBHEHHH crioco00OM MocTaHOBKH. [IpuMepsI perieHns TeKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM YpPaBHEHUU
4 Koopaunats! u rpadpuku. yHkimn
4.1 Koopaunara Touku Ha ipsiMoit
42 UucnoBelie mpoMexKyTKH. PaccTosiHue Mex 1y ABYMsI TOUKaMH KOOPAUHATHOM
' IpsAIMOI
43 [TpsmoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHAaTa
' TOYKH Ha KOOPJAUHATHOMW MJIOCKOCTH
a4 [Tpumeps! rpadukoB, 3a1aHHbBIX Gopmynamu. YreHne rpaukoB pealbHbIX
' 3aBUCUMOCTEHN
4.5 [Tonstue pynkmuu. 'paduk Gpynkiuu. CroiicTBa GyHKITANA
4.6 Jluneiinas gynkius, e€ rpaduk. ['padux byHKImnm y = [X|
A7 I'paduueckoe pemieHne JIHMHEHHBIX YpaBHEHWHW M CHUCTEM JIMHEHHBIX
' YpaBHEHUU
8 KIIACC
Kon IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA
1 Yucna v BBIYUCICHUS
11 KBanpatsiii kopeHb u3 uucia. [loHarue o0 UpparMOHATHLHOM YHCIIE.
' JlecsiTuuHble MPUOTMKEHNS UPPALMOHAIBHBIX YHCET
CgoiicTBa apuMETHYECKUX KBAJPATHBIX KOPHEH W WX MNPUMEHEHHE K
1.2 peoOpa3oBaHUIO YUCJIOBBIX BBIPKEHUI u BBIYHCIICHUSIM.
JleficTBUTENBHBIE YHCTIA




1.3

CreneHb ¢ 1eNbIM MoKaszaTesneM u €€ cBoiicTBa. CTaHaapTHas 3alKiCh YUcia

2 AnreOpandeckue BoIpaKEHUS

21 KBampatublif  TpéxuseH, pa3jio)KeHHE KBaIpaTHOrO TpEXuleHa Ha
' MHOXKHUTEITH

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO ajredpandeckoit ;poou

2.3 Crnosxenue, BRIYUTaHUE, YMHOXKEHHUE, IeTICHUE anreOpandeckux apobei

2.4 PanrionansHbIe BRIpaXXEHUS U UX TIPEOOpa30OBaHUE
3 YpaBHEHHUs 1 HEpABEHCTBA

31 KBanpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHM#, CBOASAIINUXCS K TUHEUHBIM U KBaJAPATHBIM

3.3 [Tpocreiinme ApoOHO-pallMOHATbHbBIE YPAaBHEHUS

I'padmueckas mHTEpIIpeTAllds YPAaBHEHUH C IBYMS IEPEMEHHBIMH U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUI C ABYMs NIepeMeHHbIMU. [Iprumepsl pemenus cucreM
HEJIMHENHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU

3.5 Pemenne TekCTOBBIX 337124 aNreOpandecKuM CriocoOoM

3.6 UwucoBpie HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0/1HOM TTepeMeHHOMN

3.8 PaBHOCHIIBHOCTH HEPaBEHCTB

3.9 JIuHeliHpie HEPABEHCTBA C OJTHON MTEPEMEHHOM

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
4 OyHKIUU

a1 [MonstTne Qyakuuu. OONACTh oONpeAeNeHUuss M MHOXKECTBO 3HAUCHUN
' ¢byakuun. CriocoObI 3ananus QyHKITHI

4.2 I'paduk pysakuu. Urenue cBOMCTB GyHKIHH 110 €€ TpaduKy

4.3 [Tpumeps! rpadukoB QyHKIHH, OTpAKAIONIUX PeaTbHBIE MPOIECChI

4 OyHKIMM, ONUCHIBAIOUINE MPSAMYI0 U OOpaTHYyI0 MpPONOPLUOHAIIBHBIE
' 3aBUCUMOCTH, UX IrpauKu

4.5 OyHkun y =x?,y = X3

4.6 Oynkuu Y = [1X, Y = |x]|

4.7 I'padpuaeckoe perneHne ypaBHEHHI U CUCTEM YpaBHCHHMA




9 KJIACC

Kon IIpoBepsieMblii JJIEMEHT COEPKAHUSA
1 Ywcia v BBIYUCIICHHS
11 ParionanbHble yKcia, MppanoHalbHBIE 4YKCIA, KOHEYHbIE M OECKOHEUHbIE
' JECATUYHBIC POOH
MHOXECTBO  IEUCTBUTENIBHBIX  YHUCEJ, JICMCTBUTENIbHBIE 4YHCIA  Kak
12 OecKOHEUYHbIe JeCSATHYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE
' MEXKJy MHOYKECTBOM JCHCTBUTEIBHBIX YHCEI WU KOOPIAUHATHOM IPSMOM.
CpaBHEHHE NCHCTBUTEIBHBIX YUCEIT
1.3 Apudmerndeckue AUCTBUSA C ACHCTBUTEILHBIMU YHCIIAMU
W3mepenus, npubanxeHusi, olleHKu. Pa3mepbl 00bEKTOB OKPYXkAIOIIETo MUPa,
14 JUTUTETTLHOCTh TPOIECCOB B OKpYyKaromieM mupe. [IpubmmkéHHoe 3HaueHUE
' BEJIMUMHBI, TOYHOCTH npubixkeHus. Oxpyriaenue uncen. [Ipukuaka u onenka
pe3yAbTAaTOB BHIUUCICHUN
2 VYpaBHeHUS 1 HEpaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenne ypaBHeHUH, CBOIAIIUXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASIIMXCS K KBaAPATHBIM
24 bukBagpatHoe ypaBHeHue. Ilpumepbl pelieHus ypaBHEHUH TpeThed U
' YETBEPTOU CTEIICHEW Pa3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenue npoOGHO-paIlOHAIBHBIX YpaBHEHHH
2.6 Cuctembl ypaBHEHUH
2.7 YpaBHEHHE ¢ IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk
2.8 Pemenue cucrem AByX JIMHEHHBIX YPAaBHEHUM C IBYMS TIEPEMEHHBIMU
29 Pemenue cucteM nByX ypaBHEHUH, OJHO M3 KOTOPBIX JUHEWHOE, a IPYyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas uHTEpIIpETaLIUS CUCTEMBI YPABHEHUH C IBYMS TIEpEMEHHBIMH
211 Pemenne TeKCTOBBIX 3a/1a4 aIreOpanyecKuM criocoooM
2.12 YuciioBbie HEPABEHCTBA U UX CBOMCTBA
2.13 Pemrenne nuHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
2.14 Pemenne cucrem TUHEWHBIX HEPABEHCTB C OJTHOM TIEPEMEHHOM




2.15 KBaaparHbpie HEpaBeHCTBA

216 ['padmyeckass uHTepIpeTaluss HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
' epeMEHHBIMU
3 OyHKIUU

31 KBanparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapabGona, KOOpIUHATHI
' BEPIITMHBI TapadoJIbl, OCb CHMMETPHH MapadOJIbI

3.2 I'paduxu pyrxuit y=kx, y=kx+b u ux coiictBa

3.3 I'paduku pynknmii y=Kk/X, y = X* u ux cBoicTBa

3.4 I'paduku GyHKIUH , ¥ UX CBOHCTBA
4 YucnoBble NOCIEA0BATENBHOCTH

41 Omnpenenenue u cocoObl 3aJaHHUsT YUCIOBBIX MTOCIEI0BATEIBHOCTEH. 3ajaHNe
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOM opMyoi u popmyiioit N-ro dieHa

42 Apudmerndeckass mporpeccusi. D@opMynsl N-ro  WieHa apuMETHUECKOU
' MPOTPECCUU, CYMMBbI IEPBBIX N UJICHOB

43 I'eomeTpuueckas mnporpeccus. DopMynsl N-TO WieHa TIE€OMETPUYECKON
' MPOTPECCUU, CYMMBbI IEPBBIX N UJICHOB

m N3o0pakeHue YIEHOB apU(PMETHYECKOH M TE€OMETPUYECKOH IporpeccHii
' TOYKaMU Ha KOOPJAMHATHOM TJIIOCKOCTHU. JINHEHHBIN 1 SKCIOHEHIIUATIBHBIN pOCT

4.5 CoxHBIC TIPOTICHTHI

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

BEPOATHOCTDb U CTATUCTHUKA

7 KIIACC

Kon .
IIpoBepsiemble NpeAMeTHbIE Pe3yIbTAThI 0CBOEHHS OCHOBHOI

NpOBePsIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

pe3yJbTara

5 BeposiTHOCTE M cTaTHCTHKA
£ 1 Uurath wuH(pOpMAIMIO, MPEACTABICHHYIO B  Ta0iunax, Ha

quarpamMmax, MpeICTaBisITh JaHHble B BUJE TaONWll, CTPOUTH




JuarpaMmbl (CTOJIOUKOBBIE (CTOIOUYATHIE) M KPYTOBBIE) TI0O MAaCCHBaM

3HaYEHUN

5.2

OnuceiBaTh M HHTCPHNPETUPOBATL PCAJIbHBIC YHUCIOBBLIC JAHHBIC,

IpeJICTaBICHHbIE B Ta0IHIIaX, HA Juarpammax, rpadukax

5.3

Hcnonb3oBate  [uid  ONMCAHUSA  JAHHBIX  CTaTHUCTHUYECKUE
XapaKTEPUCTHKH: CpeaHee apuPMeTHIecKoe, MelnaHa, HaubobIee

N HAMMCHBUICC 3HAUCHU A, pasMax

5.4

NmeTs mpencraBieHue O CIyd4alHOM WM3MEHUYMBOCTH HAa MpUMeEpax
OcH, (bHSI/I‘IeCKI/IX BCJIIMYMH, AHTPONMOMCTPUUCCKHUX HAaHHBIX, UMCThH

MPEJCTABICHUE O CTATUCTUYECKON YyCTOMYMBOCTH

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

5

BepositHOCTB 1 cTatucTHKa

5.1

W3Bnekath u npeoOpa3oBbIBaTh WH()OPMAIIHIO, MIPEACTABICHHYIO B
BUJIe TAOJUIl, nuarpamm, rpaduKoB, IPEACTABIATh JaHHBIC B BHUJIC

TabIuIL, AUarpamm, rpaduKkoB

5.2

OnuceiBaTh JaHHBIE C TMOMOIIBI CTAaTUCTUYECKHX TOKa3aTesen:
CpeIHUX 3HAYeHWH M Mep pacceuBaHUs (pa3max, OucHepcus U

CTaHJapTHOE OTKJIOHEHHE)

5.3

HaxoauTs 4acTOTHI YMCIOBBIX 3HAYEHHUH U 9YaCTOTHI COOBITHI, B TOM

YHUCJIE 1O Pe3ysIbTaTaM U3MEPEHUN U HAOTIOCHUI

5.4

Haxonmute BepOSTHOCTH CIIy4allHBIX COOBITHH B ONBITAX, 3Has
BCPOATHOCTU SBJICMCHTAPHBIX CO6BITHI>'I, B TOM 4YHCJI€E B OIIbITax C

PAaBHOBO3MOKXHBIMHU 3JICMCHTAPHBIMU COOBITHSMH

5.5

Hcnonp3oBath  Tpaguueckue  MOJENH:  JEPEBO  CIydailHOTrO

SKCIIEPUMEHTA, AUarpamMMbl Diljiepa, YucaoBas npsmas

5.6

OHGpHpOBaTI) HOHATHUAMU: MHOXCCTBO, ITIOAMHOXKECTBO, BBIIIOJIHATH
oncpannuu Haa MHOXCCTBaAMU: O6’bC,Z[I/IH€HI/Ie, nepeceucHuc,
AOMOJIHEHUEC, TMEPCUUCIIATh JJIEMCHTBI MHOXCECTB, IIPUMCHATH

CBOMCTBA MHOYKECTB




Hcnonb3oBath Tpaduueckoe MPEICTaBICHUE MHOXKECTB M CBS3EH

5.7 MEX1y HUMH JIJIsl OTIMCAHUS TIPOIECCOB U SBIICHUH, B TOM YHCIIE TIPH
pELIeHNH 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U KypCOB
9 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepPsSIEeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
W3BnekaTh 1 mpeoOpa3oBbIBaTh MH(OPMAIIMIO, MPEICTABICHHYIO B
5.1 pa3IMYHBIX WCTOYHHMKAX B BHJE TaOJMIl, AWarpamm, rpaduKoB,
MPEJICTaBIIATh JaHHBIE B BUJIE TaOJIHII, TUarpamm, rpagukoB
- Pemarp 3amaun opraHu30BaHHBIM MepeOOpPOM BapUaHTOB, a TAKXKeE C
' MCIIOJIb30BaHNEM KOMOMHATOPHBIX IIPABHII M METO/IOB
Hcnonp30BaTh ONUCATENbHBIE XapaKTEPUCTHUKU JJISi MAacCHBOB
5.3 YHUCIIOBBIX JAHHBIX, B TOM UYHCJIE CpEIHHUE 3HAYCHUS U MEpHI
paccenBaHUs
£ 4 HaxoauTh 4acToThl 3HAYEHWI W 4YacTOTHI COOBITHS, B TOM 4YHCIIE
' MOJIB3YACH pPe3yJIbTaTaMU MPOBENEHHBIX U3MEPEHUM U HAOII0IeHU I
Haxonuth BEPOSITHOCTH CIyYalHBIX COOBITUN B M3YYCHHBIX OIBITAX,
- B TOM YHCJIE€ B OIBITAX C PaBHOBO3MOXXHBIMHU D3JIEMEHTApHBIMU
' COOBITUSIMH, B CEpUSAX HCIBITAHUN JO MEPBOrO YCIexa, B CEPUiX
ucneITanuil bepryiu
- NmeTh nipeacraBiieHUE O CIIy4ailHOM BEJMYMHE M O pacHpeIesICHUU
. BEPOSATHOCTEUN
HmeTh mpencTaBieHne 0 3aKOHE OOJIBIINX YKCeN Kak O MPOSBICHUU
o.7 3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUMBOCTHM M O pOJIM 3aKOHa
OOJIBIINX YHCEN B IPUPOE U OOILECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUS
5) BeposatHocTh 1 cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJIE TaOIHIL, AUarpamMmm, rpadukoB. 3anoaHeHne
TaOJIMIl, YTEHUE U MOCTPOCHUE NUarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U
51 KpyroBbix). Urtenwe rpaduKOB peadbHBIX IMporeccoB. M3BieueHue
uH(pOpMallUK W3 IUarpaMM U TaOJIUIl, UCTIOIB30BAaHUE W WHTEPIIPETALUS
JTAHHBIX
OnucarenpHas CTaTHCTHUKA: cpeliHee apu(MeTHuecKoe, MeauaHa, pazMax,
5.2 HauOoJbIllee W HAWMMEHbIIEE 3HAYCHHUS Ha0opa YHUCIIOBBIX JIaHHBIX.
[Ipumeps! c1ydaliHONM U3MEHUYUBOCTH
CrnyuyaliHblil KCIIEPUMEHT (OTBIT) U clydaiiHoe coObiTHe. BeposTHOCTh U
5.3 yacToTa. Poib MajaoBEpOSATHBIX W MPAKTHUYECKH TOCTOBEPHBIX COOBITHI B
npupojie U B o01ecTBe. MoHeTa U UrpalibHast KOCTh B TEOPHH BEPOSITHOCTEH
I'pad, Bepmmna, pedbpo. Crenenp BepimuHbl. Yucino pébep u cymmapHas
54 creneHb BepiwH. [Ipeacrasnenue o ceszHocty rpada. Llenu u mukisl. [Tytu
' B rpadax. OOxon rpada (sitepoB myth). IlpeacraBnenue 00
OpHUEHTHPOBaHHOM Tpade. Pemenne 3axad ¢ momoipo rpados
8 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COJEPKAHUSA
5) BeposiTHOCTB U cTaTUCTHKA
51 [IpencraBnenne NaHHBIX B BUJE TaOJIUII, TUarpaMm, rpauKkoB
52 MHOXeCTBO, JJIEMEHT MHOXECTBA, MOAMHOXecTBO. Omnepauuu Haj
' MHO>KECTBaMU: 00BEIMHEHUE, TIEPEeCEUCHHE, JOMOTHEHUE
53 CBoiicTBa onepauun Hajg MHOXXECTBaAMU: IEPEMECTUTEIIBHOE,
' coueTaTeNbHOe, paclpeAeuTeNbHOE, BKIIOUCHUS
5 4 Hcnonp3oBanue rpauyueckoro mpeicTaBiIeHHUs] MHOXKECTB JI OMUCAHUS
' pEABbHBIX MPOIIECCOB U SBJICHUHN, TIPU PEIICHUH 3a/1a4.




£ & N3mepenne paccenBanus JaHHbBIX. Jlucriepcusi U CTaHIApTHOE OTKIOHEHUE
' YHUCIIOBBIX HAOOpOB. J[MarpamMMa paccerBaHus
DnemMeHTapHbIe COOBITHS chnydaiiHoro omnbita. ChydaifHble COOBITHSL.
56 BepositHocTn coObITHiA. ONBITBI C PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU
' coObiTusimu.  CryuaiiHeiii  BbIOOp. CBsi3b MEXIYy MaJOBEPOSTHBIMU U
MPAKTUYECKH TOCTOBEPHBIMHU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKe
HepeBo. CBoiicTBa [€peBbEB: €AMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
o5.7 BUCSYCH BEPIIMHBI, CBSI3b MEXIY YHCIOM BEPIIMH M YHUCIOM pE&oep.
[IpaBuno ymHoxxeHus1. Perenue 3amad ¢ moMmopio rpados
[IporuBononoxxupie coObiTHsA. Jmarpamma Oiinepa. OObenuHeHHEe U
5.8 nepeceueHre coObITHi. HecoBmecTHble coObiTus. DopMyna CIOXKEHHS
BEPOSATHOCTEM
5.9 VYcnoBHas BeposTHOCTB. [IpaBriio ymHO)eHus. HezaBucumpie coObITHS
IIpencraBinenue skcnepuMeHTa B BUIE JepeBa. PemeHue 3amad  Ha
5.10 HaXO0JXKJICHWE BEPOATHOCTEHN C TTOMOIIBIO JIEPEBa CIYIaHOTO AKCIIEPUMEHTA,
auarpamm Jiepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
5 BeposTHOCTB M cTaTHCTHKA
[IpencraBienue NaHHBIX B BUJIE Ta0JIUIL, TUarpamMmm, rpauKoB, UHTEPIIPETaLIUs
5.1 JMaHHbIX. UTeHHE ¥ TOCTpOeHUE TaONHII, [UarpamMm, TpaduKoB MO pealbHBIM
JTAaHHBIM
5.2 [lepecTanoBku U paxkTopuan
5.3 CoueraHus U 4UCIO COUYETAaHUN
5.4 Tpeyronpauk [lackans. Pemenne 3a1a4 ¢ UCMob30BaHHEM KOMOMHATOPUKHI
£ 5 I'eomerpuueckass BeposTHOCTh. ChydailHBIA BBIOOP TOYKH W3 (UTYpPHI HA
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH
5.6 UcnbiTanue. Ycnex n Heygaya. Cepusi MCTIBITAHUM 10 TIEPBOTO ycnexa
£ 7 Cepus ucneitannii bepuynnu. BepositHocTH cOOBITUI B CEpUM UCTIBITAHUH
' bepnynnu
5.8 CryqaifHasi BeTMYMHA U PaCpe/IesIeHUe BEpOSTHOCTEH




Marematuueckoe oxkugaHue u aucnepcus. I[Ipumepbl MaTeMaTH4eCKOIro

> 0’KHMJIAHUSI KaK TEOPETHYECKOTO CPETHET0 3HAUCHUS BETUUHHBI

510 MaremaTtnueckoe OXUAAHUE W JHUCHEPCUS CIyYallHOM BEJIMYMHBI «YUCIIO
' YCIIEXOB B CEPUU UCTIBITAHUN bepHymm»

511 [Tonsitue o 3akoHe OGoybmMX uynced. M3mMepeHue BEepOsSTHOCTEH C MOMOIIBIO

4gacToT. Ponb 1 3HaueHne 3akoHa OOMBIINX YUCEN B IPUPOJIE U OOIIECTBE




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTamM
OCBOCHMS OCHOBHON 00pa30BaTe/IbHON NMPOrPaMMbl OCHOBHOIO
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MNOHATHAMH: MHOXECTBO, IIOJIMHOKECTBO,
olepanuy HajJ MHOXKECTBAMHU; YMEHHE OIEPHUPOBATH IOHATHAMH:
rpad, cBA3HBIN rpad, nepeBo, UK, IPUMEHATh UX MPU PELICHUH
3ajja4; yYMEHUE UCMOJIb30BaTh TIpaUuecKoe IpeiCTaBICHUE
MHOJKECTB JUIsl OIMCAHUSl PEAbHBIX IPOLIECCOB U SBJICHUM, IPU

pELIeHNH 3a/1a4 U3 IPYruX yueOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSAMU: OINIpe/ie]IeHHe, akCHoMa, Teopema,
JI0OKa3aTelIbCTBO; YMEHHUE paclo3HaBaThb MCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, MPUBOJUTH MPHUMEPHl M KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHIAMU: HATYPAIBHOE YHCIIO, IPOCTOE U
COCTaBHOE YHUCIJIO, JETUMOCTh HATypaJIbHBIX YHCEJ, MPU3HAKU
JEIUMOCTH, 1€J0€ YMCI0, MOJYJIh Yucia, OOBIKHOBEHHAs po0b U
necsaTHYHas ApoOb, CTAHJAPTHBIN BHJI YMCIIA, pallMOHAIILHOE YHCIIO,
UPpALMOHATIBHOE YHCIIO, apu(METHYEeCKUil KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHUCIAMH, CpaBHUBATb U
YHOpAIOYMBATh YHWCIA, HPEACTABIATH YHUCIA HAa KOOPAMHATHOU
OpsIMOM, OKPYIJISITh YHUCJA; YMEHUE JieJaTh MPUKHUAKY U OLEHKY

pe3ynbTara BEIYUCICHUN

YMeHue onepupoBaTh MOHATHSAMHU: CTEHCHD C IIETBIM ITOKa3aTeNeM,
apudMeTHYECKUI KBaJAPaTHbIN KOPeHb, MHOTOWICH, anredpanyeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpHEM HATypajbHOH CTENeHH
OoJbllIe €TUHMIIBI, YMEHHME BBINOJNHATH pacu€Tel Mo (opmynam,
npeoOpa3oBaHUsl IENBIX, JPOOHO-PAIMOHATBHBIX BBIPAKECHHH WU
BBIPKEHUI C KOPHSMH, pa3I0KEHUE MHOTOWIEHA HA MHOXKHUTEIH, B
TOM YHCIIC C HCIOIb30BaHWEM (OpMYT Pa3HOCTH KBAJpPaToOB H

KBaJpara CyMMBbI U pa3HOCTH




YMeHue oneprupoBaTh MOHATHSIMH: YUCIOBOE PABEHCTBO, YPAaBHEHHE
C OJHOW IIEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHE PEIIATh JUHEHHbIE U KBaJpAaTHbIE YPABHEHUS,
IpOOHO-pallMOHAILHEIC YPaBHEHUS C OJHON MEPEMEHHOU, CHCTEMBI
JIBYX JJMHEWHBIX YpaBHEHU, TMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApOOHO-pallMOHANbHbIE HEPABEHCTBA C OJHOM
MIEPEMEHHOM, B TOM YUCJIE IPU PEUICHUH 3a4a4 U3 IPYTUX NPEIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIO0JIb30BaTh KOOPIUHATHYIO
OpsIMYI0 U KOOPAMHATHYIO TUIOCKOCTH JUISl U300pa)KEHUS pEelIeHU

YPaBHEHUN, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QYHKIHS, rpaduK QYHKIIUN, HYJIH
(GYHKIMM,  TPOMEXKYTKH  3HAKOMOCTOSHCTBA,  IPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOOJbIee M HAUMEHbBILEE 3HAUCHUS
byHKIHIH; yMEHHE OIIepUpPOBAThH HOHSTHSAMHU: npsmast
IPOTNOPLHUOHATILHOCTD, JIMHEHHAs PYHKLUS, KBaIpaTU4Has PyHKIHUS,
oOpaTHas MPONMOPIHMOHATBLHOCTh, Napabona, rurmepOosa; yMeHHe
ctpouth rpaduku  (GYHKUMH, HUCHOIB30BAaTh rpaduku A
ONpeAesIeHUs CBOWCTB MPOLIECCOB M 3aBUCUMOCTEU, ISl PEIICHUS
3a1a4 U3 ApYruxX y4eOHBIX MPEIMETOB U PeajbHOM JKU3HU; YMEHUE

BbIpaxaTb (OpMyJaMH 3aBUCUMOCTH MEXIY BEJIMUUHAMU

YMmenue OIIepupOBAThH MOHATHSIMHU: MOCIIe0BATEIbHOCTD,
apudMeTHuecKass M TEOMETpHYECKas IPOrPEeCcCHH;  yMEHHUE
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEHN, (DOPMYIBI CYMMBI U
o0IIero wieHa MpU PELICHUH 3a7ay, B TOM YHCIE 3a]ad U3 JPYTUX

y4eOHBIX IPEIMETOB U PEATLHOM KU3HU

YMeHue pemarh 3aa4u pa3HbIX TUMOB (B TOM YHCJIE Ha MPOIICHTHI,
JIONM M 4YacTH, JABIKEHUE, paboTy, IIeHy TOBAapOB U CTOHMMOCTD
MOKYTIOK U YCITYT, HAJIOTH, 33/1a4¥ U3 00JIACTH YIIPABIICHUS JIMYHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHE COCTaBISITh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBbl 10 YCJIOBHUIO 3aJayH,
HCCJIEIOBATh MOJIyUEHHOE PEIlIEHUE U OLIEHUBATh MPaBIONOJ00HOCTh

IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATHAMHU: (UTYpa, TOUKA, OTPE30K, IIpsIMas,
oyd, JIOMaHas, yTouI, MHOT'OYT'OJIbHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUHU TpEyrOJIbHUKY,




HPSIMOYTOJIbHBIM TPEYroNbHUK, MeIuaHa, OMCCeKTpuca M BbICOTA
TPEYrojibHUKA,  YETBIPEXYrOJbHHUK,  Mapajuiesiorpamm,  pomo,
OpsIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPYXKHOCTb,  KpYT,
KacaTeJbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE peliaTh 3a/a4d, B TOM YWCJI€ U3 MOBCEIHEBHOMN XKM3HU, HA
HaXO0X/IEHNE F€OMETPUUECKHUX BEJIMYHMH C IPUMEHEHUEM U3Y4YEHHBIX

cBoMCTB (huryp u pakToB

10

YMeHue onepupoBaTh MOHSATHUSAMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapaIeIbHOCTh M MEPIEHIUKYISIPHOCTD MPSIMBIX,
YroJd MEeXIy HpSAMBIMH, NEPHEHIUKYISAp, HAKIOHHAs, MPOCKINS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEJIBHO TOYKU M TPSIMOI; YMEHHE PAcIo3HaBaTh PaBEHCTBO,
CUMMETpUIO M moxobue  ¢uryp,  HapasieNbHOCTD U

NEPIEHIUKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHHne onepupoBaTh MOHATUSAMH: [UIMHA, PACCTOSHHE, YroJil
(BemMuMHA yIJia, CHHYC U KOCHHYC yIJIa TPEYTrOJIbHUKA), TUIOIAIb;
YMEHHE OIICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHHE TMPUMEHATh (OPMYNIBI TEpUMeTpa W IUIOMAIH
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTU U IJIOLIAAN Kpyra, oobema
IPSIMOYTOJIBHOTO MapajlIeeNnuIe1a; YMEHUE MPUMEHATh NIPU3HAKU
pPaBEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA,
teopemy [lucdaropa, TpUroHOMETpHUYECKUE COOTHOUICHUS IS

BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITONIaAeH

12

YMenne wu300paxkaTh IUIOCKHE (GUTYphl W WX KOMOWHAIIWH,
IPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C TOMOULIbIO YEPTEKHBIX
HHCTPYMCHTOB H JJICKTPOHHBIX CPpCACTB 110 TCEKCTOBOMY WU

CHMBOJIbBHOMY OITMCAHHUIO

13

YMeHue onepupoBaTh TMOHATHSMHU: MPSAMOYTOJbHas CHCTEMa
KOOpJMHAT, KOOPAMHATHl TOYKH, BEKTOp, CyMMa BEKTOPOB,
NPOU3BEICHNE BEKTOpa Ha YHCIO, CKaJspHOE TPOU3BEICHHE
BEKTOpPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHl M KOOPAMHATHI IS
MPEJICTAaBICHUSI TaHHBIX U PEUICHUs 3ajad, B TOM YHUCIE U3 JIPYTuX

y4eOHBIX IPEIMETOB U PEATLHOM KU3HU

14

YMenue ONCpUpOBaTh MOHATUAMU! CTOJIOMKOBBIE H KpPYT'OBLIC

IUarpaMMmbl, TaONMWIBI, CcpeaHee apuMETHUYECKOoe, MeaHuaHa,




HauOoJIbIlIee ¥ HAaMMEHBINIee 3HAYCHHS, pa3Max 4YUCIOBOr0 Habopa;
yMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATE M  INPeoOpPa30BBIBATH
UHPOPMAIINIO, TIPEJICTABICHHYI0 B Ta0MIaX ¥ Ha Jdarpammax,
OTPAXKAIOIIYIO CBOMCTBA U XapAaKTEPUCTUKHU PEATbHBIX MPOIECCOB U
SBJICHUI; YMEHHE pAaclO3HAaBaTh W3MEHUYMBHIC BEIMYUHBI B

OKpYXKaroIleM MUpe

15

YMeHue onepupoBaTh MOHATUSMHU: CIyYalHBIA OMBIT (CIydalHBIN
SKCTIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApPHBIM MCXO.M)
CIIy4aifHOTO OIbITa, CIy4ailHOE€ COOBbITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOJIUTh BEPOSITHOCTU CIy4alHBIX COOBITMM B OIBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMH; YMEHHUE peIlaTh
3aJjaud METOZOM OpPraHMU30BAaHHOTO Iepedopa U ¢ UCMOIb30BAHUEM
IIpaBWJIa YMHOKEHUS; YMEHUE OLIEHUBATh BEPOSTHOCTU pEabHbBIX
COOBITUI U sIBJIEHUH, TIOHUMATh POJIb NPAKTUYECKHU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpYXaloOlleM MHpPE U B IKU3HH;
3HAaKOMCTBO C IOHSTHEM HE3aBHCHUMBIX COOBITHIH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCET U €ro POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BbIOMpaTh MOAXOISIINNA W3YYCHHBIH METOJ JUIS PEeIICHUS
3a71a4M, MPUBOAUTH IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEHN B
MPUPOJAE U KU3HU, PACIO3HABATH NPOSIBJICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, ONHUCHIBATH OTJEJIbHBIC BBIJAIONIUECA PE3YJIbTATHI,
MOJYYECHHBIE B XOJI€ PA3BUTHUSI MATEMATUKU KAaK HAYKH, NPUBOIAUTH
MpUMEpPbl  MAaTEMATHYECKUX OTKPBITMA W HUX aBTOPOB B

OTEYECTBEHHOU U BCEMUPHOU UCTOPUU




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1 Ywcia v BBIYUCIICHHS

1.1 Harypanbable u nensie yucna. [[pu3Haku 1eTMMOCTH IeNTbIX YHCeT

1o OOBIKHOBEHHBIE H  JECATUYHBIE  ApOOM, TMPOIEHTH, OCECKOHEYHBIC
' NepUOANYECKUE ApOoOH

13 PannonanbHble 4yucna. ApudMmeTHUecKHe OINEepalud C PalMOHAIbHBIMU
' YHUCIIaMU

14 JetictButenbHple yncia. ApudMETHYECKHE OINEepaIuu C JCUCTBUTEIHHBIMU
' YyHClIaMu

L5 [TpuOmkE€HHbIE BBHIYMCICHUS, TpaBUiIa OKPYIJIEHUS, MPUKHUIKA W OLIEHKa
' pe3ynbTara BEIYUCICHUH
2 Anrebpanyeckue BhIpaXKEHUS

2.1 BykBeHHbBIE BBIpaKCHHUSI (BBIPAXKEHUS C IEPEMEHHBIMHU )

29 Cremnenb ¢ nensiM mnokasarenaeM. CTeNneHb € palMOHAIBHBIM IOKa3aTeeM.
' CaoiicTBa cTeneHu

2.3 MHoTro4JICHBI

2.4 Anrebpanueckas ApoOb

’c Apudmernueckuii  KOpeHb  HaTypaidbHOHM  cremeHu.  JleiictBus ¢
' apuQMeTHIECKUMHU KOPHSIMH HATypaIbHON CTCTICHH
3 YpaBHEHHS 1 HEPABEHCTBA

31 Llenbie u apoOHO-panMOHANbHBIE ypaBHEHUS. CHCTEMbl U COBOKYITHOCTH
' ypaBHEHUU

39 Llenble u npoOHO-palioHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Perrenne TeKCTOBBIX 3aJ1a4
4 UwncnoBsie OCIEA0BATETLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIIEA0BATENLHOCTEN




Apudmernueckass u reomerpuueckas mnporpeccuu. dopmyna  CI0XKHBIX

4.2
IPOLIEHTOB
S) DyHKIIMU
OyHKnus, cnocodsl 3amanus  Gyaknuu. ['paduxk  dysakmomm. OobmacTs
OTIpeNieNIeHus] U MHOXecTBO 3HaueHu# ¢pynkuuu. Hynmu pynkuuu. [lpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMBbl U
MUHUMYMBI (yHKIuu. HanOosnbiiee n HauMeHbIlee 3Ha4YeHHE (QYHKIIMH Ha
IPOMEXKYTKE
6 KoopauHatsl Ha npsiMOil ¥ TIIIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlexapTOBBI KOOPAMHATHI HA TFIOCKOCTH
7 ['eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHHUK
7.3 MHOTrOyTOJIbHUKHI
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepenne reoMeTpruIecKuX BETMIHH
7.6 BexkTops!l Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHuosxecTBa
8.5 I'padmr




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Martematuka: 5-i1 kjacc: 0a30BbIi YPOBEHB: YUEOHHK: B 2 4aCTAX; 3-€ U3JIaHUE,
nepepaboranHoe Bunenkun H.4., XKoxos B.U., Uecnokos A.C. u ap.
AxrmmonepHoe o61miectBo «M3marenbetBo «lIpocBemenner»

* MaTtemaruka: 6-i1 kjacc: 0a30BbIil ypOBEHB: YUEOHUK: B 2 4aCTSX; 3-€ U3/IaHUE,
nepepadboranHoe Bunenkun H. ., XKoxos B.U., YecnokoB A.C. u np.
Axk1mmonepHoe obuectBo «M3aarensctBo «lIpocBenienue»

* MaTtemartuka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHUK; 15-¢ n3znanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mon
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenscTBO
«IIpocemienue»

» Marematuka. Anredpa: 8-i kimacc: 6a30BbI YPOBEHB: yueOHUK; 16-¢ n3nanwue,
nepepadotanHoe MakaporueB FO.H., Munatok H.I'., Hemkos K.W. u nip.; nox
penakuuei TensikoBckoro C.A. AkuronepHoe o6miecTBo «M3narenscTBo
«IIpocBemienue»

» Marematuka. Anredpa: 9-i kimacc: 6a30BbI YpOBEHB: yueOHUK; 15-¢ u3nanwue,
nepepadboranHoe Maxkaporue FO.H., Munmtok H.I'., Hemmkos K.W. u ap.; mox
penakiueit TensikoBckoro C.A. AkninonepHoe o0iiecTBo «M31aTenscTBo
«IIpocBemienue»

* Maremaruka. BeposaTHOCTh B cTaTUCTHKA: 7 - 9-¢ Ki1acchl: 0a30BBIA YPOBEHbD:

y4eOHUK: B 2 yacTsx; 1-oe uznanue Boicorkmit 1.P., SImenko 1.B.; mox



penakuueit Amenko N.B. Aknmoneprnoe obmectBo «3maTenscTBoO
«IIpocsemieHue»

» Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIl ypOBEeHb: yUeOHUK; 16-¢ n3nanue,
nepepaboranHoe, 8 kiacc/ Makaperue F0.H., Munatok H.I'., Hemmkos K.1. u
ap.; mox penakmnueit TenskoBckoro C.A., AKIIMOHEPHOE 0OIIECTBO
«3narensctBo «IIpocBemenne»

* Maremaruka: anredpa u reometpusi, 8 kinacc/ Kozmos B.B., Hukutun A A.,
benonocos B.C. u ap.; nox penakuuei Koznosa B.B. u Hukutuna A.A.,
OO611ecTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO «Pycckoe clioBO-yueOHUKY

www.school.edu.ru

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

https://edsoo.ru/metodicheskie-seminary/

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/16/

https://resh.edu.ru/subject/17/
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