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MOSACHUTEJBHASA 3AIIKNCKA
AJITEBPA

Anrebpa SIBISIETCS. OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *U3HU. PazButue y oOyuaronuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aJaNTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIILUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHS M BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJaroIIMXCSA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJIEHUs, 0000IIeHIEe W KOHKPETU3AINIO, a0CTparupoBaHue u
ananoruto. OOydyeHume  anrebpe  mpeanosiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
peleHune 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOTIO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEpKATeIbHO-METOANYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
JpYyTUMHM €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
IPUXOJIUTCS JOTHUECKH PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYECKOro o0Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIMMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTrO Kypca «AnreOpa» sBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JanbHENIIero U3y4eHus MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHUIO y O0YyYarOIIUXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IIOBCEIHEBHOM
®U3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBS3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX alreOpanyecKux JIUHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUISL TIOCTPOCHHMSI MaTeMaTHYECKUX MOJEJEH, OINMMCaHUs MPOLECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOIAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT Pa3BUTHIO Y OOyYaroluxcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha n3yuenmue yueOHOTO Kypca «Anredpa» orBoautcs 408 wacoB: B 7 kiacce
— 136 4gacoB (3 gaca+1 yac U3 MIKOJIHPHOTO KOMIIOHEHTA B HEJENI0), B 8§ Kjacce —
136 vacos (3 vaca+t1 yac U3 IIKOJIBHOTO KOMIIOHEHTA B HeJENm0), B 9 kinacce — 136
yacoB (3 yaca+1 yac U3 NIKOJIBHOTO KOMIIOHEHTA B HEJIENIO).

I'EOMETPUASA

['eoMeTpusi Kak OJWH U3 OCHOBHBIX pAa3JeiOB IIMKOJHLHOW MaTeMaTHKH,
UMEIOIINIA CBOEH IEIbI0 00ECTICUNTh M3YYeHUE CBOMCTB M pa3MepoB PUTyp, UX
OTHOIICHWH W B3aUMHOE PpACIIOJIOKEHHE, ONMHUpPAeTCs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETpPHH Ha YPOBHE OCHOBHOTO
o01ero 0opazoBaHus 3aKIIOYACTCS B TOM, YTO OOYUYAIOIIUIACS YIUTCS POBOIUTH
JIOKA3aTeNIbHbIE PACCYXKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUCHHsI, JOKa3bIBATh
WCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOIUTH



pacCykJIeHus1 «OT MPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPU3HAKOB,
bopMyIpOBaTh OOPATHBIC YTBEPKICHU.

Bropoii 1nenpl0 HM3ydeHUsT TE€OMETPUM SBIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPHU PEUIEHUU KaK MATEMaTUYECKUX, TaK M IMPAKTUYECKHX 3aj1ad,
BCTpEYAIONIMXCSI B peajgbHOM >ku3HM. OOydaromuiics AODKEH HayYUThCS
OTIPEJICTNTh TEOMETPUUECKYI0 (DUTYpy, ONMUCATh CIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HAWTH IUIONMIa/b 36MEIBLHOTO YYaCTKa, pACCUYUTATh HEOOXOAUMYIO IJIUHY
ONTOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mephbl Tapaxa sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsl, BBIUMCIHUTENIbHAS JUHUSA B U3YYEHUHU T€OMETPUHU.
[Ipu pereHny 3amay MPAKTUYECKOTO XapakTepa OO0ydYalomMiCS YYUTCS CTPOUTH
MAaTEMATUYECKUE MOJEIM PEAJbHbIX JKU3HCHHBIX CHUTyallud, IPOBOIUTH
BBIUHCIICHUS U OLICHUBATh aJICKBATHOCTh MOJYYEHHOTO PE3YJIbTATA.

KpaiiHe BakHO NOMYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU YUEOHBIMH
peIMEeTaMi, MOTUBUPOBATH MCIOJB30BaTh OMpPEACIICHUS T€OMETPUUECKUX (PUTYD
U TIOHATHUM, IEMOHCTPUPOBATH MPUMEHEHHUE MOJYYCHHBIX YMEHHH B (usuke u
TEXHUKE. OTU CBS3M Haubojee SIpPKO BUAHBI B TeMax «BekTopb»,
«Tpuronomerpuueckne COOTHOWICHUs», «Merton koopauHaty u  «Teopema
[Tudaropar.

VYueOubiii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC DPa3JIeibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUUECKUX  BEIUYMH», «JleKapTOBBI KOOpPAWHATBI HA  IIJIOCKOCTHY,
«Bektops», «JIBrkenus miockoctiy, «IIpeodbpazoBanust mo100us».

Ha uzyuenue yueOHoro kypca «['eomerpusi» orBoautcs 204 vaca: B 7 kiacce
— 68 yacoB (2 yaca B Henenio), B 8§ kimacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 JyacoB (2 yaca B HEJIEIIO).

BEPOATHOCTDb U CTATUCTHUKA

B coBpemeHHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTHYCCKUX MPHUIOKEHUHN, TaK
U UX pOJi B 00pa30BaHMU, HEOOXOIUMOM KaXKIOMy uesnoBeky. Bo3pacraeT uucio
npodeccuii, Mpyu OBJIAJICHUH KOTOPBIMU TpeOyeTcsl Xxopolas 0a3oBasi MOArOTOBKa
B o00JacTu BEpPOATHOCTH W CTATUCTUKH, Takas TOATOTOBKAa BakKHA iAo
IPOAODKEHUs 00pa30BaHUs U JUIsl YCHEIIHON NpOopecCHOHATbHON Kaphephl.

Kaxxaplilt 4enoBek MOCTOSHHO MPUHUMAET PEIIEHUS] HA OCHOBE UMEIOLUXCS Y
HETO JAaHHBIX. A T 0O0CHOBAHHOTO MPUHSTHS PEIICHUS B YCIOBUAX HEAOCTaTKa
WK U30bITKa HHDOPMAIIMU HEOOXOAMMO B TOM YHKCIIE XOPOIIO c(HhOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

MMeHHO TO3TOMY OCTpPO BCTajla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOy4Jarormuxcs (yHKIIMOHATBHYIO TPAMOTHOCTD, BKJITIOYAIOIYIO B C€0s1 B KQ4eCTBE
HEOTHEMJIEMOM  COCTABIISIIONIEH  yYMEHHE  BOCIPUHUMATh U KPUTUYECKHU



aHaAJIM3UPOBATh UH(POPMAIIUIO, IPEICTABICHHYIO B PAa3IUYHBIX (pOpMax, IOHUMATh
BEPOSITHOCTHBI XapakTep MHOTMX pEAJbHBIX IPOLIECCOB M 3aBUCHMOCTEH,
IPOU3BOMUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMHU cOOpa, aHaiIu3a u
IpPEJCTaBICHNUs JaHHBIX W3 Pa3jMuYHbIX cep KU3HU 00IlecTBa M rocyAapcTBa
npuoOuaeT oOydammmxcsd K OOLIECTBEHHBIM UHTEpecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpPraHHU3allMH Tepedopa M Mmojacuéra 4yucia
BApUAHTOB, B TOM YHUCIIE B IPUKJIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUH
rpaoB co31aéT MaTeMaTHUeCKUi (PyHIaMeHT AJis (OPMUPOBAHUS KOMIIETEHIUI B
obnacty MHPOPMATUKU U HMUPPOBBIX TexHOJOrui. [Ipu M3ydeHuHn CTaTUCTUKU U
BEPOSITHOCTH OOOTalllaloTCs MPEJICTABICHUS OOYyYaroluXcsi O COBPEMEHHOU
KapTUHE MHpa M METOJax €ro MccienoBaHusA, (GopMUpyeTcs MOHUMAHUE POJIU
CTAaTUCTUKU KaK MCTOYHUKA COIIMAIbHO 3HAUMMON MH(GOPMALIMU U 3aKJIaJIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B coOTBETCTBUMM C NaHHBIMU LEISIMH B CTPYKTYpe MpPOrpaMMbl y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOIEr0 0Opa3oBaHUs BbIIECIECHbI
CIIeIyIolMe CoAepKaTelbHO-MeToauuYeckue nuHuu: «llpeacraBieHre NaHHBIX U
onucaTelbHas CTaTUCTUKa», «BeposSTHOCTBY, «DeMEHThl KOMOMHATOPUKH,
«BBeznenue B Teoputo rpadoBy.

Copnepxanue nuaun «lIpencraBienre NaHHBIX U ONMUCATEIbHAS CTATHCTHKA
CIIY’KUT OCHOBOM Juisi (pOpPMHpPOBAHUS HABBIKOB palbOThl ¢ HH(OpManuen: oT
YTeHHUs W MHTEepHpeTauuud HH(pOpMaluM, NpeICTaBICHHONM B TabiMuax, Ha
auarpamMmax M rpadukax, A0 cOopa, HpeICTaBiICHHUS W aHajlu3a JaHHBIX C
WCIIOJIb30BAHUEM CTATHCTHYECKUX XapaKTEPUCTUK CPEIHUX M PACCEHBAHUS.
PaboTast ¢ naHHbIMH, OOy4arollMecs ydaTcsi CUMTBIBATb W WHTEPHPETUPOBATH
JaHHBIEC, BBIABUTaTh, apIYMEHTUPOBATh M KPUTUKOBATh MPOCTEHMIINE THUIOTE3bI,
pasMBILUIATh HaA (AKTOpaMHU, BBI3BIBAIOLIIUMHU W3MEHUYMBOCTb, M OLICHUBATh UX
BJIMSIHAE HA PACCMATPHUBAEMBbIE BEJIMYMHBI U ITPOLIECCHI.

NHTYUTUBHOE NpENCTABICHUE O CIy4alHOUW W3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMKA CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOW IS
U3Y4YEHUsI TEOPUH BEpOSITHOCTEW. boibllloe 3HauYeHHE HMMEIOT MNPAKTUYECKUE
3aJ1aHNs, B YACTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMUA MOJEIISIMH.

[TonsiTue BEpPOSITHOCTH BBOJWTCSA KaK Mepa NpPaBIONOA00Us CIIy4ailHOTrO
coObitus. [lpm wu3ydyeHun y4yeOHOro Kypca oOydarlIMecs 3HaKOMSTCA C
IIPOCTEHIIMMH  METOAAMHM  BBIYHCIEHUS  BEPOSATHOCTEM B CIly4alHBIX
HKCIIEPUMEHTAX C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU UCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIOIIMMY CTaBUTh M PEIIAaTh 00JIEE CIOKHbBIE
3amaun. B ydeOHBIN Kypc BXOAST HayalbHBIC NPEICTABICHUS O CIIyYailHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.



B pamkax y4eOHOTO Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYArOIIUXCS C
MHO>KE€CTBAMU M OCHOBHBIMHU OTIEPALUSIMUA HAJ] MHO>KECTBAMHU, pacCMaTPUBAIOTCS
MpUMEpbl IPUMEHEHUS U1l PEUIECHUs 3a]ay, a TaKXKe HCIOJIb30BaHUS B JIPYTrUX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeAMeTax.

B 7-9 xnaccax uzyuaercs yueOHbIN Kypc «BeposSTHOCTh W CTaTUCTHKa», B
KOTOpBIM  BxonmsaT pazgensl: «lIpencraBieHue JaHHBIX U ONKcCaTelbHas
CTaTUCTUKA», «BepoaTtHocTh», «IOJIeMEHTH KOMOWMHATOpUKH», «BBeneHue B
Teopuio TpadoBy.

Ha uzydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTUKa» oTBOaUTCA 102
yaca: B 7 kiacce — 34 daca (1 gac B Hemenmo), B 8 kiacce — 34 yaca (1 ygac B
Heneno), B 9 kiacce — 34 daca (1 4ac B Heneno).



COAEPXKXAHUE OBYUEHUA
AJI'EBPA

7 KUIIACC

Yucaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHATHe palnMOHAIBLHOTO 4YHCHA, 3aluCh, CpPAaBHEHHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uuceln. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YMCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
TpoOH.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OINpeielieHue, IpeoOpa3oBaHue
BBIPKEHHUI HA OCHOBE OIPEIENICHNUs, 3auCh 00IbIIMX yncen. [IpoieHTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, pPAa3jIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YHUCEII.

PeanpHple  3aBUCMMOCTM, B TOM 4HCIe TpsiMas W oOparHas
IPONIOPLIHOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucaenus no ¢popmynam. [lpeodpazoBanne OyKBEHHbBIX BhIPAKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHS, MpaBWiIa MpPeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpnHowiensl U MHOTOWIEHBI. CteneHb MHOrowieHa. CiioKeHue, BbIYUTAHHE,
YMHOXEHHE MHOTOWICHOB. DOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxeHue
MHOTI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuUiia MpeoOpa3oBaHUs YypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEHUH. CocTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3371a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs MEpPEMEHHBIMU U ero rpaduk. Cucrtema AByx
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellieHue cucrteM ypaBHEHUH
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIBIO
CUCTEM YPaBHECHMM.



DOyHKIUU

Koopaunara Touku Ha npssMou. UncnoBsle TPOMEXYTKU. PaccTosiHre Mexy
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynkmun. [padux
¢bynkun. CpoiictBa Qpyukuuii. Jluneitnas Gynkuus, e€ rpaduk. ['padux dyHximm
y = |X|. I'paduueckoe pelieHre JIMHEWHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHANIbHBIX yncen. CBoiicTBa apu(pMEeTHYECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKEHUMN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1UenbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YHCIA.

AuredpanvyecKue BbIPpAKEHUSA

KBagparHeiii  TpEXWIeH, pa3JIOKEHUE KBAJpPaTHOIO TPEXWIEHA HaA
MHOKHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [€JIEHHE alreOpandeckux ApoOeH.
PannonanbHbIie BhIpaXXEHHUS U UX TpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Peunienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-palMOHATIEHBIE YPABHEHUS.

['paduyeckas uHTEpIIpeTalvsl YPABHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs IIepeMEHHbIMU. lIpumepnl pemieHus cuctem
HEJIMHEHHBIX YPABHEHUH C IByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOM IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKIMHA

[Tonsitue @ynknuu. OOnacTh oOmpeAeNeHus W MHOMXECTBO 3HAYCHHI
byukiuu. CiocoOsl 3aaHus PYHKIIHM.



I'paduk ynkuun. Yrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX PEeAIbHBIE TPOIECCHI.

@DyHKIMK, OMUCHIBAIOIIME TNPSIMYI0 M OOpaTHYIO MPOIMOPLHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KUIACC

Yuciaa v BIYMCICHUA

ParnmonanpHpie 4ncna, MppalMOHANBHBIC YHMCIA, KOHEYHBIE U OCCKOHEUHBIE
JeCATUYHBIE ApoOU. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JAecATUYHble JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSAMOMU.

CpaBHEHHME [IEWCTBHUTENIbHBIX 4HCEN, apU(PMETUUYECKHE JIEUCTBHUS C
JNEWCTBUTEILHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[pukuaka u onieHka pe3yJbTaTOB BEIYUCIECHUN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHUH, CBOASIIMXCA K KBaJIPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHnsi ypaBHEHUN TPETbEN U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellleHue cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U MX CBOWCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW niepeMeHHOW. KBamgpaTHele HepaBeHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBanpatnunas ¢yskuus, e€ rpaguk u cBoiictBa. [lapaGona, koopauHaThl
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.



Ipaduxu dyuxmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCuu

[loHATHE YHCIIOBOM TMOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIIEIOBATEIIBHOCTH
pPEKyppeHTHOI (popMyIoit u GopMyIoit N-To diieHa.

Apudmernueckass U reoMerpuueckas mporpeccuu. @opmynsl N-ro uieHa
apu(MeTHIeCKo U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAJIBHBIN POCT.
CnoxHBIE TIPOLIEHTHI.

I'EOMETPUA

7 KIIACC

HauanpHble noHsTHA reoMerpun. Touka, mpsMasi, OTpE30K, JIyd. YToi. Buaesl
yrioB. BeprukanbHble M CMeXHbIE yIUIbl. buccexkrpuca yria. JlomaHas,
MHOI'OyroyibHUK. [IapaiineabHOCTh U NepIEeHIUKYIIAPHOCTD IPSIMBIX.

Cummetpruunble  Qurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUS C MOMOIIBIO LHMPKYJIS WU JIMHEWKU. TpeyroyibHUK.
BricoTta, Mennana, OMcceKkTprca, iX CBOMCTBA.

PaBHOOGpEeHHBIE M  PaBHOCTOPOHHUN  TpeyroiabHuUkH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa MW MNpU3HAKA PABHOOEAPEHHOTO TpeyrojibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ MIPU3HAKKU NapaJuIeIbHbIX NPAMbIX. CyMMa yrioB TPEYrOJIbHHKA.
BHenrHue yriel TpeyroyibHUKA.

[IpsAMOYTONIBHBIA ~ TPEYroabHUK. (CBOWCTBO MEIHWAHBI IMPSAMOYTOJIBHOIO
TPEYroJIbHUKA,  IpPOBEAEHHOM K  runoreHyse. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYroJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yrjie U OoJiblIEeH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

['eomerpuueckoe MecTto TOYeK. buccexktpuca yria W CEpEeOUHHBIN
IIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpy>KHOCTb M KpyI, XOpJa MW JUaMeTp, HUX CBOWcTBAa. B3aumHoe
PacIoJIOKEHUE OKPYKHOCTH U npsMoi. KacaTtenbHas u ceKymas K OKpy>KHOCTH.
OKpyXHOCTb, BIIMCAaHHAs B Yroi. DBrnucanHas W omnMCaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC



YerpipéxyronpHuku. [lapamnenorpamm, ero npu3sHaku U CBOMCTBA. YacTHbIE
cllydal MapajuieiorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBaapar), UX MPU3HAKU U
cBoricTBa. Tpamerus, paBHOOOKas Tpamelus, €€ CBOWCTBA M MPHU3HAKHU.
[IpssMoyroJsibHas Tpaneuus.

Meron ynBoenuss Mmenuansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaAX.

CpenHue MTMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHuKa.

[Tomobue TpeyrodbHUKOB, Kod(pduiueHT moaoous. Ilpusznaku mnomgoOus
TpEeyroJibHUKOB. [IpuMeHeHne noqooust mpu pelieHny MPaKTUYECKUX 3a/1ay.

CpoiicTBa miomaaeid reomerpudeckux ¢uryp. P@opMynbl A IUIOLIAAU
TpPEYroJibHUKA, Mapajienorpamma, pom6a u Tpaneruu. OTHOIIEHHE IUIONIAIeH
NnoI00HBIX GUTYP.

Brruncnenne niomnaaend TpeyroabHUKOB U MHOTOYTOJIBHHKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemenun
MPAKTUYECKUX 33/1a4.

CHHYC, KOCHHYC, TaHI'€HC OCTpPOTO yIjla IMPsSMOYTOJIBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETpUUYECKHE (DYHKIIUU
yriioB B 30, 45 n 60°.

BrnincanHble M LEHTpaJbHBIE YIJIbI, YTOJI MEXIY KacaTeJIbHOU U XOPHOM.
Yrael  Mexay XopgaMM M CeKyllMMH. BrnucaHHble W ONUCaHHbBIC
YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue JByX OKpykHocTted. Kacanue
OKpykHOCTeH. OO11I1e KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOPMYIIBI PUBEICHUSI.

Pemenue TpeyronbHUKOB. TeopeMa KOCHMHYCOB M TEOpeMa CHHYCOB.
Pemenne mnpakTH4eCKMX 3aad C HCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [logodue cCOOTBETCTBEHHBIX DJIEMEHTOB.

TeopeMa O NpPOU3BEACHUH OTPE3KOB XOpPJ, TEOPEMbl O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOpEMa O KBaJpaTe KacaTelbHOM.

Bektop, anmHa  (MOIylb)  BEKTOpA,  COHAINPABIEHHBIE  BEKTOPBI,
IPOTUBOIMOJIOXKHO  HANpaBJICHHbIE  BEKTOPHI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJl BEKTOpaMu. PaznokeHue BeKTOpa MO ABYM
HEKoJIMHeapHbIM BekTopaM. Koopaunatel BekTOpa. CkajsipHOE IpPOU3BENECHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOXKICHUS IJTUH U YTJIOB.



JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHHUKU. [[nmmHAa okpyxkHOCTH. ['pamycHas u
paauaHHas Mepa yIyia, BBIUMCICHHE [JIMH AYr OKpyxkHocteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUH (GUryp (3IeMeHTapHbIe
npeactasienus). [lapannensubiit nepenoc. [loBopor.

BEPOATHOCTDb U CTATUCTHUKA
7 KIIACC

[TpencraBieHune JaHHBIX B BUJAE TAOJHUL, AUarpaMM, IpauKoB. 3aroIHEHNE
TaOJIML, YTEHWE U TMOCTPOCHHE JuarpaMM (CTOJOMKOBBIX (CTONOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoOB peabHbIX NpoueccoB. M3pneuenue undopmanuu u3
JMarpaMM U TaOJIMILL, UCTIONb30BaHNUE U UHTEPIPETALNS JaHHBIX.

OnwucarenpHas CTAaTUCTHKA: cpelHee apu(pMeTHYecKoe, MeauaHa, pa3max,
HauOoblllee M HauMEHbIlIee 3HAa4eHHs Habopa YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH.

CrnyyallHbI SKCHEPUMEHT (ONBIT) M ClydailHOe coObITHE. BeposTHOCTH U
yacToTa. PoJjib MaJIOBEPOSITHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1iectBe. MoHeTa v UTpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepmuHbl. UYucmo pédep u cymmapHas
creneHb BepmvH. [IpencraBnenue o cBsizHoctu rpada. Llemu n nmknsl. Iyt B
rpadax. O6xon rpada (vitsiepoB myth). IlpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ noMonibio rpagos.

8 KUIACC

[IpencraBieHre TaHHBIX B BUAE TaOJIUII, TUarpaMm, rpaduKoB.

MHOXeCTBO, D3JEMEHT MHOXECTBA, MOAMHOXecTBO. Onepauun Hax
MHOXECTBaMU: OO0BEAMHEHHE, TepecedeHue, nomnoiHeHue. CBOWCTBA oreparuit
HAJl MHOXKECTBAMH: II€PEMECTHUTENIbHOE, COYETaTEeNIbHOE, pacHpeeIUuTEeNbHOE,
BKJItOueHus. Vcrnosb3oBaHue Tpaduyeckoro MpeacTaBiICHUS MHOXKECTB JJIs
OMMCaHUS peajbHbIX MPOLIECCOB U SIBIICHUM, PU PELICHUHU 3a/a4.

N3mepenue paccenBaHus AaHHBIX. JUcnepcus U CTaHIAPTHOE OTKIIOHEHHE
YUCJIOBBIX HAOOPOB. /lnarpamMma paccenBaHus.

DneMeHTapHble COObITUSL  city4yailHoro ombiTa. CiiydailHble  COOBITHS.
BepositHoctit  coObITHil.  OmbBITBI ¢ PaBHOBO3MOKHBIMU — 3JIEMEHTapHBIMU



coOpiTusiMu. CitydaitHbiii BBIOOp. CBSI3b MEXKAY MAJTOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTh MYTH, CYIIECTBOBAaHUE
BUCSAYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BEpIIMH U uucioMm pédep. IlpaBuio
YMHOX€eHHUs. Penienue 3a1a4 ¢ momMoupto rpados.

[TpotuBononoxkusie coObiTus. [uarpamma Oiinepa. OObenuHeHue U
nepeceyeHne  coObiThil. HecoBMecTHbie  coObiTus. @DopMyna  CIOXKEHUS
BEPOATHOCTEW. YcClIOBHas BeposATHOCTh. llpaBuno ymHoxeHus. HeszaBucumbie
cobpiTus. IlpencraBneHune skcnepuMeHTa B BHJAE JepeBa. PemieHue 3agad Ha
HAXOXKJECHUE BEPOSTHOCTEH C IOMOILIBIO JE€peBa CIYyYalHOTO HKCIIEPUMEHTA,
auarpamm Ouniepa.

9 KVIACC

[IpencraBnenne JaHHBIX B BuAe TaOmUL, JAWarpamM, TIpaduKoB,
WHTEpHpeTalus JaHHbIX. YTeHue U MoCTpOeHHue Tabull, Auarpamm, rpauKkoB 1o
pEAIbHBIM JAHHBIM.

[lepectanoBku u ¢daxkropuan. CoueTaHus U YUCIIO COUYETaHUN. TpeyrobHUK
[Tackans. Pemenue 3aa4 ¢ UCTIOIb30BaHUEM KOMOMHATOPUKHU.

['eomeTpuyeckass BepoATHOCTh. CiydailHbI BBIOOp TOYKM W3 (UTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 YT OKPY>KHOCTH.

HcnbiTanne. Ycnex u Heyaadya. Cepus HCHOBITAHWI 10 NEPBOTO ycmexa.
Cepust ucnbiTanuii beprymum. BeposTHOoCcTH cOOBITUH B CEpPUM  UCIBITAHHM
bepnyun.

CiyuaiiHasi BEJIMYMHA W PACIHpECICHUE BEPOSATHOCTEH. MaremaTthueckoe
oXuIaHue u gucnepcus. l[IpuMepbl  MareMaTH4ecKOro  OXHUAAHUSA KAk
TEOPETUYECKOI0 CPEIHEr0 3HA4YCHUs BEJIIMYMHBL. MareMaTndeckoe OXUIAHUE U
JUACTEPCUSA CIyYalHOW BEJIMYUHBI «YHCIIO YCIEXOB B CEPUHM HCHBITAHUU
bepnyum».

[Tonsitue o 3akone OonbIIMX yuced. M3MepeHue BeposSTHOCTEN C MOMOILBIO
yacToT. Posib 1 3HaUeHKEe 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebpa», «['eomerpusd» «BeposTHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTHYECKOM IIKOJbI, K HMCIOJIb30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIaHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHUIO BHUAETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKOM HayKu Kak c(eppl 4YeIoBeuecKoi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHM M OTIbIXa, peEryJspHas (Qunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTU COXPAaHHOCTH OKpYXalouleil cpenapl, IJIaHUPOBAHUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHWA, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONpPEAECICHUS] TOHATUM, YCTAHABIMBATh CYLIECTBEHHBIM  IPU3HAK
Kiaccu(uKanyu, OCHOBAHUS JUIsi OOOOIIEHUS W CPAaBHEHWS, KPUTECPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYJHPOBaTh U  MNPEOOPA3OBBIBATh  CYXKICHUS:
yTBEPAUTENbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUAX U YTBEPXKICHUSX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh croco0 permeHus ydyeOHOW 3aaud (CpaBHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMPOCHI, (UKCHUPYIOIIUME MPOTHBOpPEUYUE, MpodIeMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3UPOBATh BO3MOXKHOE PA3BUTHE NPOLIECCA, A TAKXKE BBIIBUTATh
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(MOpPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM MIPEICTABIICHHUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO KPUTEPHUSM, MPEITI0KECHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3ajaul, KOMMEHTHUPOBATh IMOIYYEHHBIN pe3yibTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO IO3MILIMH, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4y PE3ECHTALMU U OCOOEHHOCTEN ayJUuTOpUN;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOTrOBapUBATHCA,
00CyXIaTh IPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU WIEHAMU KOMaH/bl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIHO COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUs 33aJa4d (MU €ro
4acTh), BBIOWpATh CIOCOO pPEMICHUS C y4ETOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATbh U KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabpTara pelueHusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACSATEILHOCTH MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WIM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
AJI'EBPA

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJNYYHUT CIEIYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yucsia 1 BLIYMCTIEHUS

BbInonHTh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMeETHUECKHe
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSATH pPa3HOOOpa3HbIE
CIIOCOOBI M MPUEMBI BBIYUCIICHHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAITUX
OOBIKHOBEHHBIE U JIECATUYHbBIC TPOOHU.

[lepexoauTh OT 0omHOM (HOPMBI 3alMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATILHBIC YHCTIA.

OKpyIJIsTh YuCa.

BBITIONHATS TPUKUIKY U OLEHKY pe3yiibTaTa BBIYMCICHUN, OIEHKY 3HAUCHHI
YHUCJIOBBIX BbIpaKEHHUI. BBIMOTHATH ACUCTBUS CO CTENEHAMH C HATypalbHBIMU
MTOKa3aTeIISIMH.

[IpumMeHATh  TPU3HAKK  JCIUMOCTH, pa3JIOKCHHE HAa  MHOKHTEIH
HATypaJbHBIX YUCEIL.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIC 337a4M, CBS3aHHBIE C OTHOIICHUEM
BEJIUYMH, MPOTOPIMOHAIBHOCTIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeHIeHUs 3a71a4d ¢ YI4ETOM OTPaHWYCHHUH, CBSI3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp3oBaTh anreOpandecKkyl0 TEPMUHOJIOTHIO M CUMBOJIMKY, TIPUMEHSThH
e€ B ImpoIriecce 0CBOSHUS yueOHOT0 MaTepuraa.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MIEPEMEHHBIX.

BeimonHsATh  TpeoOpa3oBaHUS  IE€JIOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBEJCHUEM TTOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BEITIONHATE YMHOKEHHE OJIHOWJICHA HA MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OcCyIecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOXKHTEIH C TIOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOMXWTENS, TPYNIHPOBKH CIAracMbIX,
npuMeHeHusT (HOPMYJT COKPAIIEHHOTO YMHOKCHHUS.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a]a4
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKHU.



Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHNs U HEPABEHCTBA

Pewmaty JMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSS IpaBUIIa
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIIbBHOMY emy. [IpoBepATs, sABIsSIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensaTh rpaduueckre METO bl MPU PEIICHUH JTMHEWHBIX YPaBHEHUN U HX
CUCTEM.

[lonOupaTes mnpuUMepbl Map YKCEN, SBISIONIMXCS PEIICHHEM JMHEHHOTro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEWHOIO YpaBHEHHUS C
JBYMSI TIEPEMEHHBIMH, MOJIb3YSICh TpaUMKOM, HPHUBOJUTH MPUMEPHI PELICHUS
YpaBHEHHUS.

PemaTe cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMsI IIEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPHOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJIyYE€HHBIN Pe3yJIbTar.

DOyHKUIMHA

N300paxkaTh Ha KOOPAUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3aAMCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anre0pandecKoM SI3bIKE.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOMIbIO (YHKUMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeAcTaBICHHUs W aHalu3a WH(opmanuu,
U3BJICKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HaydaJdbHBIE IMPEACTABICHHUS O MHOKECTBE IEHCTBUTEIbHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHHS U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
YUCJ1a TOYKaMH HA KOOPJAWHATHOU MPSMOM.

[TpumensaTy moHATHE apU(METHUYECKOrO0 KBAaAPATHOTO KOPHS, HaXOAWUThH
KBaJIpaTHbIE KOPHU, UCIOJB3Ys MPHU HEOOXOAUMOCTH KAJIbKYJSTOP, BBIMOJIHATH



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucia 10.

AnredOpandecKkue BbIPAKEHUS

[IpuMeHATh TOHATHE CTENEHH C IEJIbIM [I0Ka3aTeleM, BBINOIHATh
npeoOpa3oBaHus BIPAKEHH, COIEPIKAIUX CTENECHH C LEIbIM MTOKa3aTEeIIEM.

BBINONMHATE TOXKIECTBEHHBIE NPEOOpPA30BaHUsl PallMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUIEHAMH U alNredpandecKuMu IpoosiMu.

PackiiapiBaTh KBaApaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs pEHICHUs Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nMHENHbIEC, KBaJpaTHBIE YPABHEHUS W PalMOHAJIbHBIE ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IpaUyeCcKuX Npe/ICTaBIEeHUI (YCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CUCTEMAa YPABHEHUM pELICHUs, €CIM HMEET, TO CKOJIbKO, W
npoyee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandyeckoi
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3ysbTarT.

[IpuMeHATh CBOMCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHHUs, OLICHKH,
pelmaTh JUHEHWHbICE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM M MX CHUCTEMBI, J1aBaTh
rpa@uyuecKy0 WUIIOCTPALIMI0 MHOKECTBA PEIIEHWH HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKIUU

[Tonnmathy ¥ UCHONB30BaTh (HYHKIMOHAIBHBIC MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMs), ONPENesITh 3HaueHHEe (QYHKIHUHM IO 3HAUYCHHIO
aprymeHTa, OrpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpoutsb rpaduku dJeMeHTapHBIX QYHKIUN BUJA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBOM
dbyHkiuu 1o e€ rpaduxy.

K xoHmy oOyuenus B 9 kJjiacce oOydYaromuiicsi TMOJYYUT CIICIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.



Bemonusate apudmernyeckue ACHCTBUS C pPalMOHAIBHBIMH YHCIAMH,
codeTrass YCTHbIE UM TNHUCBMEHHBIE TIPUEMBI, BBIIOJHATH BBIYMCICHUS C
UppaLMOHAIbHBIMU YUCIAMU.

HaxonnuTe 3Ha4YeHMsI CTENEHEW C M[EeJbIMU IIOKa3aTelsIMA U KOpHEH,
BBIYMCIIATH 3HAYECHUS YHCIOBBIX BBIPAKCHHI.

OKpyrasTe JEWCTBUTEIBHBIE YHCIA, BBIIOJHIATH HPUKUIAKY pE3yibTaTa
BBIYMCJIEHNN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHbIC YPaBHEHHUs, YPaBHEHHS, CBOMISIIHMECS K
HUM, NIPOCTENIINE TPOOHO-pAllMOHAIbHBIE YPABHEHMUSL.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS INIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JTUHECUHBIM.

Pemars TekcTOBBIE 3ajauM  aJreOpanvyeckuM CHocOOOM C  MOMOIIBIO
COCTABJICHUs YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUNU C JBYMs [IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX Npe/ICTaBICHU (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

Pemarp svHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHne HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alIMCHIBATH PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemwlarb  cucTemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBaJpAaTHOE HEPaBEHCTBO, H300pa)xkaTb pEIICHUE CHUCTEMbI
HEPABEHCTB HA YUCJIOBOM NIPSIMOM, 3alIMCBIBATh PELICHUE C IIOMOIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMM HU3y4eHHBIX BHUIOB. Illoka3piBaTh CXEeMaTHYECKH

pacIoyio’KeHNe Ha KOOPAMHATHON TIOCKOCTH rpadukoB GyHKImi Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx +c¢, y=x3,y=1X Yy = |x|, B 3aBucHMOCTH OT
3HaYeHUN KOA()PHUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U H300paxarb cxemMaTH4eCKu rpaduKu KBaJApaTUUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh KkBagpaTHuHyto QYHKIUIO 10 (opMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0Bble MOCAECA0BATEILHOCTH H IPOTPeCCHU

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYHO IPOTrPECCHU MpU
Pa3HbIX CIOCO0AX 3a7aHMsl.



BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh YIEHBI TMOCJIEIOBATEIbHOCTY TOYKAMHU HAa KOOPAWHATHOM
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 3a/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

I'EOMETPUA

K koHmy oOyueHuss B 7 kjacce OOy4arOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh HW3y4Y€HHBIE TE€OMETPUYECKUE (UTYpBbI, ONPENEHATh HUX
B3aMMHOE pPaCIOJIOKEHUE, H300paxaTb IEOMETPUYECKHE (DUTYpBI, BBINOIHATH
YepTEeKU MO YCIOBUIO 3a1ayd. V3MepsTh JMHEHHBIE W YIVIOBBIC BEIMYHHBI.
Pemiats 3a1a4n Ha BBIYUCIIEHUE JIJIUH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nuuarh pasMepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUYHHBI.

CTpouTh YEpPTEXKH K TEOMETPUUECKUM 33]1a4aM.

[Tonbp30BaTbCAd NpPHU3HAKAMM PABEHCTBA TPEYTrOJBHUKOB, HCIOJIb30BATh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOIbHUKOB MIPU PEILIEHUH 3a]1ay.

[IpoBOAUTE JTOTMYECKUE PACCYKIECHUS C UCIOJIb30BAaHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCA TMpPU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TpPEYrOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, IPOBEAEHHOW K  THUIIOTEHY3€  INPAMOYI'OJIbHOTO
TPEYTOJbHUKA, B PELIEHUNA T€OMETPUUYECKUX 3a1a4.

Onpenenste nNapawiedbHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOPbIE 00pa3yeT
c HUMH cekyuias. OnpenensaTs NapauieIbHOCTh MPSAMBIX C ITOMOIIBI) PaBEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM MPSAMOU 0 TOUYEK APYTrOu MPSIMOM.

Pemate 3amaum Ha KjeT4aToi Oymare.

[IpoBOIUTH BBIUMUCIEHUS M HAXOAUTh YHMCIIOBbIE U OYKBEHHBIE 3HAUYCHHUS
VIJIOB B TEOMETPUYECKMX 3a/adyax C MCIOJb30BAHUEM CYMMBI  YTJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NpU
NEPECEUCHUH JABYX NapaJUIeNIbHBIX MPSAMBIX CceKylleil. Pemare npakTuueckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Branerp NMOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEIEIsATh
OHCCEeKTPHUCY yIJla U CEpEIUHHBIN NEPIEHIUKYIISP K OTPE3KY KaK Fr€OMETPUUYECKHE
MeCTa TOYEK.



@opMyIMpPOBaTh OINpPEAEIEHUs OKPYKHOCTH M Kpyra, XOpIbl M JUaMeTpa
OKPY’KHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMHU. ¥ METh IIPUMEHSTH 3TH CBOMCTBA IIPU
peleHny 3aaa4.

BiageTe NOHATHEM OINKMCAHHOM OKOJIO TPEYIrOJbHUKA OKPY)XKHOCTH, YMETh
HaxoauTh €€ ueHTp. [lonp3oBaThCcs (akTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB
TPEYTOJbHHUKA IIEPECEKAIOTCS] B OJHOM TOYKE, MW O TOM, 4YTO CEpPEIVWHHBIC
NIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOYKE.

BiageTs moHATHEM KacaTeJIbHOW K OKPYXKHOCTH, IOJIb30BAThCS TEOPEMOM O
NEPIEHANKYJIIPHOCTH KacaTeIbHOU U paanyca, IPOBEAEHHOIO K TOYKE KaCaHUsl.

[Tosp30BaTECSA MPOCTEMIIMMHU T€OMETPUUECKUMI HEPABEHCTBAMH, TIOHUMATh
WX TIPAKTHYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOILIBIO LIUPKYJIS U
JIMHEUKHU.

K koHmy oOyueHus B 8 kuacce o0OydaroIIMHCA MOJIYUYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBHIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
IIOJIB30BATHCS X CBOMCTBAMU IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKHM IEPECEUYEHMs] MEIWaH TPEyroJbpHUKa (LEHTpa
Macc) B PEIICHUH 3a]1ay.

Branets moHsATHEM CpeAHEN JIMHUM TPEYTOJbHHUKA M Tpanelunuy, IPUMEHATH
X CBOMCTBA NpPHU pELICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dajieca U TEOPEMON O IPOMOPLHMOHAIBHBIX OTPE3KAX, IPUMEHITh UX JUJIS PELLICHUS
IIPaKTUYECKUX 3a]a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTbess Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTUYecKux 3afad. CTpPOUTh MaTEMaTHYECKYyI0 MOJEIb B IMPAKTHYECKHX
3a/1a4ax, CaMOCTOSTEIBHO JEaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnanerp mnNOHATMAMM CHHYyCa, KOCHMHYyCa M TaHIE€HCA OCTpPOro yria
MPSAMOYTOJIBHOTO TpeyroibHUKa. [101630BaThCs STUMH MOHATUIMU I PELICHUS
MPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHbIiMUA crioco0aMu) IUIOUIaAb TPEYroJbHUKA U IJIOLIAAN
MHOTOYTOJIbHBIX ~ (puryp  (Ioyib3ysich, TJA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IprMEHATH MOTYyYEHHBIE YMEHHS B TPAKTUYECKUX 3a1a49aX.

Branets DOHATUAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIjla, HCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriax, YIJIaX MEXIy XOpJaMHU (CEeKYIIHMH) U yIiie MEXIY
KAacaTeJIbHOM U XOPAOU IPU PELICHUH T€OMETPUUYECKUX 3a1a4.

Bianers moHATHEM ONHWCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHATH CBOWCTBA
ONKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a]a4.



[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMaTUYECKUE
MOJEJIN JIJIS 3a/1a4 PEabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLINE BBIYUCICHUS
C NPUMEHEHUEM TMOAO0US W TPUTOHOMETPHH (IMONB3YSACh, A€ HEOOXOIHUMO,
KJIBKYJISITOPOM).

K koHmy oOyueHus B 9 kiacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
HOMOUIBIO Pa3JIMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C HOMOIIBIO KaNbKYJIATOPA) AJIUHBI
Y YTJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonb3oBaThcs PopMysiaMH NPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKJIECTBOM JIJII HAXOXKJIECHHSI COOTHOIICHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUUISl HAXO0XKICHHS Pa3IUIHBIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHWE TPEYTrOJIbHUKOBY»), MPUMEHATh HX MpHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

Brnagets moHsATHSMH  npeoOpa3oBaHMS — MOJO0OMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMHU 10100 TPOU3BOJIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI U HAXOAWUTh YIJIBI y TMOJOOHBIX (uryp.
[IpumeHsATh cBoOWCTBa MOJO0OMS B MPAKTHUECKUX 337adyax. YMETh NPUBOIUTH
IpUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOILIEM MHUPE.

[Tosp30BaTECSA TEOPEMAMU O NMPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpAMH, TMOHMMATh MX TCOMETPUYECKUM U (PU3HUCCKHI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUYECKUX U (DU3MYECKUX 3aj]ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPJAMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B
PELIEHNH N'€OMETPUUYECKUX U TPAKTUYECKUX 3a]a4.

Bnanets MOHATUSIMM MPABUILHOTO MHOTOYTOJIBHHMKA, JIJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH IJIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3a]1adax.

Haxoguts ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHATH JABMXKECHUS
IJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAJIbHOW JKU3HU U NTPOBOJUTH COOTBETCTBYIOLINE BBIYMCIICHUS
C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (TOJB3YSICh, TIE
HEOO0XOMMO, KaJbKYJIATOPOM).



BEPOATHOCTDb U CTATUCTHUKA

K xoHmy oOydenuss B 7 kJjacce OOydYarolMiicsi TMOJIYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yurtate wuHpOpManuio, MOpeJACTaBICHHYIO B TaliuIlax, Ha JIUarpaMmax,
NpEACTABIATh JaHHbIE B BHJE TaOJNUI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HUHTEPHPETUPOBATH  pEAIbHBIE  YHUCJOBBIE  JIAHHBIE,
MpeCTaBJICHHBIC B TA0JMMIIAX, HA JUarpaMMmax, rpadukax.

Hcnonb30BaTh AJjis1 ONMCAHMUS JIAHHBIX CTATUCTUYECKUE XaPaAKTEPUCTHUKU:
cpeaHee apupMeTHUUECKOe, MeAuaHa, HaumOoJIblllee U HaUMEHbIIEe 3HAYCHMUS,
pa3Max.

NmeTh mipeacTaBiICHHE O CIyYallHOM M3MEHUYMBOCTH Ha IIpUMEpax IIEH,
(GU3NYECKUX BEJIMYHUH, aHTPONMOMETPUYCCKUX IaHHBIX, UMETh NPEACTABICHUE O
CTaTUCTUYECKOW YCTOMYUBOCTH.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIECAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

M3Bnekath M mpeoOpa3oBbIBaTh HH(POPMAIUIO, TPEACTABICHHYIO B BHJIC
TaOIuIl, quarpamMM, rpadyKoB, IPEACTABISATh JTaHHBIC B BHJE TAOJIMII, TUArpaMm,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBK) CTATUCTUYECKUX IOKA3aTENIeh: CPEIHHUX
3HA4YCHUHN U Mep paccenuBaHus (pa3Max, JUCTIEPCUS U CTAaHAAPTHOE OTKJIIOHECHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAUYCHHM W YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEpPeHUN U HaOJIOICHUIA.

HaxonuTh BEpOATHOCTH CIIy4alHBIX COOBITUM B ONBITAaX, 3Has BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCJI€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSMH.

Hcnonp3oBaTh rpaduyecKkue MOJEIH: JEPEBO CIYYaHOTO 3KCIIEPUMEHTA,
JrarpaMMbl Ditiepa, 4uciaoBas mpsiMasi.

OnepupoBaTh MOHSATHUSMH: MHOXECTBO, IOJMHOXECTBO,  BBIMOJHATH
omepalMd  HaJl MHOXECTBaMU: OOBEIUHEHHE, TIepeceyeHue, JIOMOJHEHUE,
MEePEUUCIIATD DJIEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBAa MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMU JJIs1 ONMCAHUs MPOLIECCOB U SIBJICHUW, B TOM YHUCJIC NPU PEIICHUU 3a7ay U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiics TOJYYUT CIICAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:



W3Bnekatb u mpeoOpa3oBeIBaTh HH(OPMAILMIO, MPEICTAaBICHHYIO B
pa3IMyYHBIX MCTOYHMKAX B BUAE TaONuIl, auarpamm, rpadukoB, MpeCTaBIATH
JaHHBIE B BUJE TAONHUII, AUarpaMm, rpadruKoB.

PemaTe 3amaunm oOpraHu30BaHHBIM MEpeOOpPOM BAapUAHTOB, a TaKXKE C
UCITI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcrnonb30BaTh OnucaTelbHbIE XapaKTEPUCTUKH JJII MAacCHUBOB YHUCIOBBIX
JAHHBIX, B TOM YHCJIE€ CPETHUE 3HAYECHHS 1 MEPbI paCCEUBAHMUS.

HaxonuTh 4acToThl 3HAYEHUI U YacTOTHI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN 1 HAOII0ICHUH.

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITUN B M3YyYEHHBIX OMbBITAX, B TOM
YHUCJIE B OMNbBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMH, B CEPHSIX
WCIIBITAHUM J10 IEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUNM bepHyIun.

VMeTp npencTaBIeHHE O CIy4YalHOM BEJIMYMHE M O PACIPEICICHUH
BEPOSITHOCTEN.

NmMeTh mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET Kak O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHONH M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIIMX YKCEN B
NpUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

AJITEBPA
7 KJIACC
KoJsnvecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Yuciia u BeIuKCieHUs. PalinoHalibHbIe 32 1 4 bubmuoreka [JOK
gucia* https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
* 2
2 AJITCOPaHHCCKHE BIPaKCHIA 33 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2
3 ¥ PaBHCHHS  HEPABCHCTBA 2! ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D * 1 1
OOPAMHATSI H rpaguiH. PyHKiHn 3 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
I1 * 1 2
> OBTOpEtHe it 000DLeHe : https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 8

* 34 yaca 100aBJICHO 3a CYET IIKOJIBHOTO KOMITOHEHTA



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

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
Yucna v BerarcieHus. CTCIeHb ¢ EIbIM bubmuorexa [JOK
2 14
nokazaresneM™ https://m.edsoo.ru/7f417af8
3 AnreOpandecKkue BbIPaKEHHUS. 1 1 bubnnorexa [JOK
KBanpaTHblil Tpéxusien™ https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus U HepaBeHcTBa. KBajpaTHble 15 1 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
) . * 12
8 YHKUHH. OCHOBHBIC [IOHATHS https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
*
d DyHKUHH. HHCTOBLIC QYHKLHH 16 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 000 * 12 3
OBTOPEHHE 1 0DODINEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 7 0

* 34 yaca JJ,O63BJ1€HO 3a CYCT HMIKOJIbHOI'O KOMIIOHCHTA



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

9 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ KonTpoabubie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Ywucna v BerauciaeHus. [[eficTBUTEIbHBIC bubnuoreka [{OK
1 14
quciaa* https://m.edso00.ru/7f419d08
5 VYpaBHEHHUSI U HEPABEHCTBA. Y paBHEHUS C 19 1 Bbu6mmoteka [JOK
OJIHOU TIepEeMEHHON™* https://m.edso0o.ru/7f419d08
3 VYpaBuenus u HepaBeHcTBa. CUCTEMBI 19 1 bubnnoreka [JOK
yYpaBHEHUN™ https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
*
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTsa 21 1 https:/m.edsoo.ru/7f419d08
bubnmorexa LIOK
*
> Py 2l 1 https://m.eds00.ru/7f419d08
bu6mmoteka IIOK
4 * 2 1
6 HCIIOBLIE ITOCIIE0OBATEILHOCTHU 0 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 99 5 bu6nmorexa LIOK
3HaHUU™ https://m.edso00.ru/7f419d08
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 7 0

* 34 gyaca 100aBJIEHO 34 CUET HIKOJIBHOIO KOMIIOHEHTA



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

I'EOMETPUA

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMe(’b; I/I}‘IIIZ)CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 TpeyrombHiin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsAMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obeHHe HaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



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

8 KVIACC

KoJsn4yecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXYTONBRARA https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubnuotexa [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHe SHanHil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CUHYyCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpaszoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HAa TIOCKOCTH 9 1 bubmorexa HOK
p PA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M IUIOIIa/lb Kpyra 8 brbmmorexa [TOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus 7 9 bubmmnoreka HOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

BEPOATHOCTDb U CTATUCTHKA

7 KJIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (mudpossbie)
Ne n/m Konrpoabnbie IIpakruueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
! lpencrapierne NaHHbIX ! 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 OnucaTeibHas CTaTHCTHKA 8 ! https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Cotysaiinas H3MEHIMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacTOTa CIly4aiiHOTO 4 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
N bubmuorexa [JOK
6 O0o001enue, cucTeMaTH3aIus 3HaHUH 5 2 httos://m.edsoo.ru/7fA15fdc
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 5



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

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropere kypea 7 acca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas cTaTucTUka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaiiHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
> Brejierme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
7 4 2
O0006111eH1E, CUCTEMATH3AlIUS 3HAHUI https://m.edsoo.ru/7f417f62
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DIIEMEHTH! KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSATHOCTh 4 bubmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hernrrasis beprysim 6 ! https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> Crtysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Oobmernue, KoHTPO: 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC

AJI'EBPA

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJabLHBIE
Bcero P
padoThI

IIpakTH4eckue
padoThI

IloBTOpEeHne n3yueHHoro B 5-6 Kiaccax.

[ToBTOpEHUE N3yUEeHHOrO B 5-6 Kilaccax.

IloBTOpEeHne n3yueHHoro B 5-6 Kiaccax.

[ToBTOpEHUE U3yUYeHHOTO B 5-6 Kilaccax.

IloBTOpEeHue n3yueHHoro B 5-6 Kiaccax.

[ToBTOpEHME U3yUYEeHHOTO B 5-6 Kilaccax.

BxonHast KOHTpoJIbHAs paboTa.

Ll Nl L

® NV IR W INE

[ToHATHE panMOHAIBHOTO YKcIa

Apudmerndeckue 1eicTBUS €
palOHaIbHBIMU YHACIAMU

10.

Apudmerndeckue neicTBHS C
palnroHaTEHBIMU YUCIIAMHU

11.

12.

Apudmernueckue IeiHCTBUS C
palMOHATILHBIMU YHCIIAMU
Apudmerndeckue 1eicTBUS €
paloOHaIbHBIMU YHACIAMU

13.

Apudmernueckue IeHCTBUS C
palMOHATILHBIMU YU CIIAMU

14.

[TpakTryeckas pabora 1o reme
«ApudmeTrnueckue JeiCTBUS C
palMOHAIBHBIMY YHCIAMU»

15.

CpaBHeHI/IC, YIopsA04YUBaHUC
PalOHAJIBHBIX YU CCJI

16.

CpaBHeHue, ynopsiiouuBaHue
pallOHATBHBIX YUCEI

17.

CpaBHeHue, ynopsiiouruBaHue
palMOHATIBbHBIX YUCE

18.

[TpakTuyeckas pabora o Teme
«CpaBHeHUE, yopsA104NBaHNE
palOHaIbHBIX YUCEI»

19.

CrereHs ¢ HaTypaJIbHBIM ITOKa3aTCJIEM

20.

CremneHnb ¢ HaTypaJbHBIM [TOKa3aTeaeM




21.  CreneHs ¢ HaTypaJIbHBIM IIOKa3aTEIEM
22.  CreneHb ¢ HaTYpaJIbHBIM MOKAa3aTEIEM
23.  CreneHb ¢ HaATYpaJIbHBIM IMOKa3aTEIEM
[TpakTrueckas padboTa o Teme
24.| «CrerneHb ¢ HATYpAIbHBIM
[OKa3aTeyIeM»
55 Pemenrie OCHOBHBIX 3aJ1a4 Ha ApoOH,
" IIPOLEHTHI M3 PEAbHOM IIPAKTUKH
26 Pemennie 0OCHOBHBIX 3aJ1a4 Ha ApoOH,
" [POLIEHTHI U3 PEATbHOM IIPAKTHKH
57 Pemenue ocHOBHBIX 3a/1a4 Ha Ipo0OH,
" IPOLEHTHI M3 PEATHHOM IIPAKTHKU
)8 Pemienne ocHOBHBIX 3a/1a4 Ha IpoOH,
" IIPOLEHTHI M3 PEabHOM IIPAKTUKH
[TpakTnueckas padota. Pemenue
29.| OCHOBHBIX 3aJlay Ha JPOOU, MPOLIEHTHI
W3 peallbHOM MPAKTUKU
30 [Ipu3Haky nenMMOCTH, pa3yIOKEHUS Ha
" MHOXKHTEJHM HATyPaIbHBIX YUCEI
31 [Ipu3Haky n1eIMMOCTH, pa3JIOKEHHS Ha
" MHOXHTEJIU HATYpPaIbHBIX YHCE
3 [Ipu3Haku AenUMOCTH, Pa3I0KEHUs HA
| MHOXXHTEJIH HATYPATbHBIX YUCE
33 Peanbubie 3aBucumoctu. [Ipsimas u
" o0parHas NpONOPIMOHAILHOCTH
34 Peanbuble 3aBucumoctu. [Ipsamas u
" oOparHas NpOIOPLUOHAIEHOCTH
35 Peansubie 3aBucumoctu. [Ipsmas u
" oOparHas NPOIOPLUOHAIEHOCTH
Peanbnubie 3aBucumoctu. [Ipsimas u
36. | o6paTHAs IPOIOPIHOHAIEHOCTH
Peanbubie 3aBucumMoctu. [Ipsimas u
37.| obpaTHas IPOHOPLUHOHAILHOCTH
38 Peanbubie 3aBucumoctu. [lpsmas u
" oOparHas NPOIOPLUOHAIEHOCTH
39 KoHnTtponbHas pabota 1o Teme
" "PanmoHanpHbIE yrcia"
40. bykBeHHBIE BBIpaKEHUS
41.  ®opmyibl




42.  ®opmyibl
43 Ilepemennsie. JlomycTumble 3HaUCHUS
" IIepeMEHHBIX
[IpeoOpa3zoBanne OyKBEHHBIX
44. BBIp@XEHUMU, PACKPBITHE CKOOOK U
npuBeIeHrEe OJOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OYKBEHHBIX
45. BBIp@KEHUMU, PACKPBITHE CKOOOK U
npuBeIeHrEe OJOOHBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
46.  BBIPAXCHHU, PACKPBITHE CKOOOK H
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX
[Ipeo6pazoBanue OYKBEHHBIX
47. BBIpaXCHHU, pACKPBITHE CKOOOK H
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX
[IpakTuueckas padbota 1o Teme
48 «IIpeobpazoBanue OYKBEHHBIX
BBIPAXKEHU, PACKPBITHE CKOOOK U
pUBeJIEHNE TOJOOHBIX ClIaraeMbIX»
CBoiicTBa CTENEHU C HATYPAIbHBIM
49
" mokasaresem
50 CBolicTBa CTETIEHH C HATYpaJTbHBIM
" mokaszaresem
CBoiicTBa CTENEHU C HATYPATbHBIM
51
" mokaszaresiem
CBoiiCTBa CTENEHU C HATYPaJIbHBIM
5o yp
| mokasarenem
53. MBHoroujieHsl
54. MHOro4ieHsl
55.| MHorouieHbl
56 CrnoxeHue, BEIMUTaHUE, YMHOKCHUE
" MHOTOYJIEHOB
57 CrnoxeHue, BEIMUTaHUE, YMHOKCHUE
" MHOTOYJIEHOB
cg CrnosxeHue, BBIMUTaHUE, YMHOKEHUE
" MHOTOYJIEHOB
59 CrnoxeHue, BEIMUTaHHE, YMHOKCHUE
" MHOTOYJIEHOB
[IpakTudeckas pabora mmo reme
60.| «CloXeHHE, BEIUNTAHUE, YMHOKEHUE

MHOI'O4YJICHOB»




61. Dopmyibl COKPAIEHHOIO YMHOKEHHUS 1
62. @DopmyJibl COKPAIIEHHOTO YMHOKEHUS 1
63. @DopmyJibl COKPAIIEHHOTO YMHOKEHUS 1
64. DopMmyibl COKPAIEHHOIO YMHOKEHHUS 1
65. @DopmyJibl COKPAIIEHHOTO YMHOKEHUS 1
66.| dDopMmyibl COKPALIEHHOTO YMHOKEHHUS 1
7 Pa3noxeHnne MHOrO4I€eHOB Ha 1
" MHOXHTEIH
68 Pa3noxeHre MHOrO4ICHOB Ha 1
" MHOXHTEIH
69 Pa3znoxxeHre MHOrO4YJI€HOB Ha 1
" MHOXHTEIH
20 Pa3znoxxenre MHOrO4JI€HOB Ha 1
" MHOXHTEIH
1 Pa3noxeHne MHOrO4wieHOB Ha 1
| MHOXHTENIH
7 KonTponbhas pabota no Teme 1
" "AnreGpaudecKue BhIpaKeHHs"
YpaBHeHue, mpaBuiIa NpeoOpa3oBaHus
73.| ypaBHEHUs, PABHOCUJILHOCTD 1
yYpaBHEHUNU
JIuHeitHoe ypaBHEHUE C OJHOU
74.| TIEpEMEHHOU, PELICHUE JTUHENHBIX 1
yYpaBHEHUU
JIuHeitHoe ypaBHEHUE C OJHOU
75.| TIEpEMEHHOM, PEIICHNUE JTUHEHHBIX 1
ypaBHEHUU
JIuneliHOe ypaBHEHHE C OAHOU
76.| TIEpEMEHHOM, PEIICHNUE JTUHEHHBIX 1
ypaBHEHUH
[IpakTrueckas pabora mo Teme
7 «JIuHeiHoe ypaBHEHHE C OJHOMN 1
| mepeMeHHOMH, pelleHe TMHEHHBIX
YpaBHEHUI»
78. Pemenue 3ama4 ¢ TOMOILBIO YPAaBHEHU 1
79. Pemienue 3a1a4 ¢ MOMOUIbIO YPAaBHEHUI 1
80. Pemienue 3a1a4 ¢ MOMOLIBIO YPABHEHUI 1
81. Pemienue 3a1a4 ¢ MOMOUIbIO YPAaBHEHUM 1
82.| Pemenue 3a1a4 ¢ NOMOIIBIO YPABHEHUI 1




JInHeHOE ypaBHEHHUE C IBYMS

83 TIepEMEHHBIMHU 1 €ro Tpaduk L
84, JInneliHOe ypaBHEHME C 1BYMs 1
NEPEMEHHBIMH U €T0 Ipaduk
85 JInHerHoe ypaBHEHUE C IBYMS 1
| IepeMEHHBIMH U €ro rpaduk
86 Cucrema 1ByX JUHEHHBIX YPaBHEHUH € 1
" IByMs epeMEeHHBIMU
g7 Cucrema 1ByX JUHEHHBIX YPaBHEHUH € 1
JBYMsI IEPEMEHHBIMU
a8 Cucrema 1ByX JUHEHHBIX YPABHEHUH € 1
JIBYMsI IEpEMEHHBIMU
89 Cucrema /1ByX JUHEIHBIX YPaBHEHUH € 1
" IBYMs EPEMEHHBIMU
[TpakTrueckas paboTa o Teme
90.| «Cucrema IByX JIMHEMHBIX YPABHEHUH C 1
JBYMsI IEPEMEHHBIMU»
91. PemeHue cuCTeM ypaBHEHHM 1
92.| PemieHue cucTeM ypaBHEHUU 1
93. PemeHue cucTeM ypaBHEHHMU 1
94. PemieHue cucTeM ypaBHEHUU 1
95. PemeHue cucteM ypaBHEHMM 1
96.| Pemienue cucrem ypaBHEHUM 1
97.| Pemenue cucremM ypaBHEHHM 1
98.| PemieHue cucreM ypaBHEHUM 1
99, KonTposnbHas padbora no teme 1
"JIuHeliHble ypaBHEHUS"
100 KoopanHaTta TOYKM Ha MPAMOM 1
101 YwucrmoBbIe MPOMEKYTKH 1
102 YucnoBble IPOMEKYTKU 1
103 YwmcnoBble MPOMEKYTKH 1
104 Paccrostaie Mexny A1ByMs TOUKaMH 1
KOOPAWHATHOW MPSIMO
105 Paccrostaie Mexny A1ByMs TOUKaMH 1
KOOpJAMHATHOM NpsMOI
106 Paccrosinue Mexay 1BymMsl TOUKaMu 1
KOOpPJMHATHOMN MPAMOi
107 [IpsimoyrospHas cucreMa KOOpAUHAT Ha 1

IIJIOCKOCTH




[IpsimoyrospHas cucreMa KOOpAUHAT Ha

108 1
IUIOCKOCTH

109 [IpsMoyronbHas cucTeMa KOOpAMHAT Ha 1
TUIOCKOCTH

110 [Tpumeps! rpaukoB, 3alaHHBIX 1
dbopmynamu

11 [Tpumeps! rpadukoB, 3aaHHBIX 1
dbopmynamu

112 [Tpumeps! rpadukoB, 3a1aHHBIX 1
bopmynamu

113 [Tpumeps! rpauKoB, 3a1laHHBIX 1
bopmynamu

114 Urenue rpa(bI:IKOB peasIbHbIX 1
3aBUCUMOCTEH

115 Urenue rpa(bI:IKOB peasIbHbIX 1
3aBHCUMOCTEH

116 YreHue FpaCbI:IKOB pEabHBIX 1
3aBUCUMOCTEH

117 Tlonsatue QpyHKIHH 1

118 TI'padux GpyHKIIH 1

119 CaoiicTBa pyHKUIUI 1

120 CgoiicTBa (pyHKIMH 1

121 JluneitHas QyHKIMS 1

122 JluneitHast QyHKUIUS 1

13 [Toctpoenue rpaduka TMHEHHOI 1
byHKIIIHN

124 [TocTtpoenue rpaduxa nuHeiHON 1
byHKIIUA

175 [Toctpoenue rpaduka JTUHEHHOU 1
byHKIUHA

126 T'padux pyHkmm y =[X| 1

127 T'padux byakmmm y =[x|

128 TI'padux pyHkmn y =[X| 1
KonTposabHas pabota no Teme

129 "Koopaunats! u rpaduxu. Oynxmun" / 1
Bcepoccuiickas mpoBepodHas padboTa

130 Wrorosas koHTpOJBbHAS paboTa / 1
Bcepoccuiickas mpoBepouHas pabota

131 [loBTOpEHHE OCHOBHBIX ITOHATUN U 1




METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUI

132

133

134

135

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB Kypca 7 Kiiacca, 00001eHne
3HAHUM

IToBTOpEHKE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUU

IToBTOpEHKE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUU

IToBTOpEHME OCHOBHBIX OHATHI U

METOJIOB Kypca 7 Kiacca, 060011eHne
3HAHUU

136

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJ/IOB Kypca 7 Kjacca, 000011eHue
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

136




8 KUIACC

KoanyecTBo 4acoB

Ne Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bcero
padoThI padoThI
1. [ToBTOpEHME N3yUeHHOTO B 7 KJlacce. 1
2. [ToBTOpEHME N3yUeHHOTO B 7 KJlacce. 1
3. IToBTOpEHME M3yUEHHOTO B 7 KJlacce. 1
4. IToBTOpEHME M3yUEHHOTO B 7 KJlacce. 1
5. [ToBTOpEeHME N3y4eHHOro B 7 Kitacce. 1
6. BxoxHast KOHTpoJbHAs paboTa 1 1
7. KBanpartHblii KOpeHb U3 YHCIa
8. [TonsiTre 006 UppaIMOHAILHOM YHCIIE 1
9 JlecATUYHBIC TPUOIIMKCHUS 1
" MpPAalMOHAILHBIX YHCEI
10 JlecsiTuuHbie TPUOTUKEHUS 1
" MppalMOHATLHBIX YUCE
11.  JleliCTBUTEIBHBIC YHCIIA 1
12. CpaBHeHHE IEHCTBUTEIBHBIX YUCEI 1
13.  CpaBHeHHE IeHCTBUTEIBHBIX YHCEI 1
14.  Apudmernueckuil KBaJpaTHbII KOPEHb 1
15.  VYpaBHeHue BuAa x> =a 1
16 CoiicTBa apuMeTnyecKkux 1
" KBaJpaTHBIX KOPHEN
17 CaoiicTBa apupMeTHUECKUX 1
" KBaJpaTHBIX KOPHEH
[IpeobpazoBaHme YUCTOBBIX
18.  BBIpaXKeHMI, Co/lepKalIX KBaJpaTHbIE 1
KOpHH
[IpeobpazoBaHme YUCTOBBIX
19.  BbIpaXKeHMI, co/lepKalIuX KBaJpaTHbIE 1
KOpHHU
ITpeoOpa3oBaHue YUCIOBBIX
20.  BBIpaXEHUU, COIEpKAIINX KBAPATHBIC 1
KOpHU
)1 [IpeoOpa3oBaHue YNUCIOBBIX 1

BBIPAKEHUI, COAEpKALLMX KBAaJpaTHbIE




KOpHHU

22. CreneHsb C LIEJIBIM II0Ka3aTeleM 1
CrangapTHas 3anuch yncia. Pazmepsl
00BEKTOB OKpY’Karolero Mupa (ot
’3 AJIEMEHTAPHBIX YaCTHUII JI0 1
" KOCMHMYECKHMX OOBEKTOB),
JUTUTEIIbHOCTD MIPOLIECCOB B
OKpY’KaloIlleM MHUpE
" CBoiicTBa CTENEHU C LIEIBIM 1
" mokasarenem
55 CBOMCTBA CTCIICHU C LICIBIM 1
" mokasarenem
26 CBOICTBaA CTEIICHU C LICIbIM 1
" mokasarenem
57 CBOICTBA CTEIICHU C LICIbIM 1
" mokasarenem
)8 CBOMCTBA CTEIICHU C LICIBIM 1
" mokasarenem
29 CBoiicTBa CTENEHU C LIETBIM 1
| moxasaremem
30 CBoiicTBa CTENCHH C LIEIBIM 1
" | mokasarenem
31 CBOMCTBA CTEIIEHH C IIEITBIM 1
" | mokasarenem
3 CBoiicTBa CTENCHH C IIEIBIM 1
| moxa3arenmem
3 CBoiicTBa CTENCHH C LEIBIM 1
" | mokasarenem
34 CBolicTBa CTEICHH C MEIBIM 1
" | mokasarenem
CamocTtosiTenpHas paboTa 1o TeMe
35. | «CsoticTBa CTENEHU C IETBIM 1
IOKa3aTeyeM
36. KBagpaTHbIii TpEXuiieH 1
37. KBaapatHbiii TpEXuieH 1
38. | KBajaparHblil TpéXusieH 1
39. | KBaapaTHbIi TpEXUIEH 1
20 Paznosxenue kBagpaTHOTO TpEXUIEHA 1
Ha MHOXKHTCIU
41.  Pa3jiokeHHue KBaApaTHOTO TPEXWICHA 1




Ha MHOXUTCIN

Paznoxenue kBapaTHOTO TpEXUIIEHA

42.
HA MHOXUTEIN
23 PaznosxeHne KBapaTHOTO TPEXUICHA
| Ha MHOXMTEIH
a4 Paznoxenne KBagpaTHOTO TpEXUIeHA
| Ha MHOXHTENIH
45 PaznoskeHne KkBapaTHOTO TPEXUICHA
| Ha MHOXHTENIH
16 PaznoskeHne KkBapaTHOTO TPEXUICHA
| Ha MHOXMTENIH
KonrponsHas pabora mo remMmam
47.  "Ksazpatsble KopHU. CTeneHu.
KBanpatubiii TpexuieH"
48.  AnreOpamyeckas qpoOb
JlonyCcTHMBbIC 3HAYCHHS TIEPEMEHHBIX,
49. BXOSAIIHX B anre6pa1/1quKI/Ie
BBIPKCHUS
JlonycTHMBIe 3HAYCHHS TIEPEMEHHBIX,
50.  BXOASIIUX B aireOpanveckue
BBIpKCHUS
51 OcHOBHOE CBOMCTBO alredpanveckon
" apobu
52.  CokparmieHue apooeit
53.  Cokpaienue apobei
54.  CokparieHue apooeit
- CrnoxeHune, BRIYATAaHUE, YMHOKCHHUE U
" JleneHue anreGpandeckux apodei
56 CrnoxeHne, BBIYATAaHUE, YMHOKCHHE U
" njenenue anreGpanyecKux Apodeit
5 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHUE U
" JeneHue anreGpandeckux apodei
sg CrnoxeHne, BRIYATAHUE, YMHOKCHHUE U
" nenenue anreGpanyecKux ApoOei
59 [IpeoOpa3oBanue BbIpaxeHHH,
" comepiKaluX anreOpandeckue Apoou
€0 [IpeoOpa3oBanue BBIPAKEHHIA,
" comepiKalMX anreOpandecKkue Apodu
61 [IpeobOpaszoBanue BBIpAXKEHUH,

coJiepKammx aaredopandeckue apoou




KonrponsHas pabora no Teme

62 "Anrebpandeckas 1poon"
63. KBazaparHoe ypaBHEHHE
64. HemnosHoe KBagpaTHOE ypaBHEHHE
65. HenosHOe KBagpaTHOE ypaBHEHUE
66 dopmyiia KOpHEH KBAIPaTHOTO
" ypaBHeHMsA
67 @opMyita KOpHEH KBaPAaTHOIO
YPaBHEHHUS
68, @opMyita KOpHEH KBaPaTHOIO
YpaBHEHUS
69. Teopema Buera
70.  Teopema Buera
21 Pemenue ypaBHeHUH, CBOAAIUXCA K
KBaJIpaTHbIM
- Pemenue ypaBHeHumil, CBOOAIIUXCA K
" KBaJpaTHBIM
3. [Ipocreitmme 1poOHO-paIOHATIEHBIE
YpaBHEHUS
4. [Tpocreiime ApoOHO-paLlnOHATIbHbIE
YpaBHEHUS
75 Pemrenne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO
" KBaJPaTHBIX ypaBHEHH
6 Pemrenne TeKCTOBBIX 33/1a4 € TIOMOIIBIO
76 KBAJ[PaTHBIX YpaBHEHUI
77, KonrtponbHas pabota no reme
"KBanpaTHsle ypaBHeHuUs"
JIuneliHOE ypaBHEHHE C IBYMS
78.  NepeMEeHHbIMH, €ro rpaduK, IpuMepbl
pelIeHNs] YPaBHEHUH B LENIBIX YUCIIAX
JIuneliHOE ypaBHEHHE C JIBYMS
79.  NepeMEeHHbIMH, €ro rpaduk, IpuMepbl
pelIeHrs ypaBHEHUH B LENbIX YUCIIaX
JInHeliHOe ypaBHEHUE C 1BYMs
80. mepeMeHHbIMH, €ro rpaduk, IpuMepbl
pelIeHrs ypaBHEHUH B LENbIX YUCIIaX
81 Pemenue cuctem 1ByX JTUHEHHBIX
" ypaBHEHWH C ABYMs IEPEMEHHBIMU
~ Pemenue cucrem AByX JIMHEHHBIX

YpaBHEHUI ¢ ABYMS MIEPEMEHHBIMU




Pewrenue cucreM ABYX JIMHEWHBIX

83 YPaBHEHHH C ABYMs IEPEMEHHBIMU
IIpumepsl perieHus cucreM
84.  HENMHEHHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU
IIpumepsl pelieHns cucTem
85.  HENMHEHHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU
I'padpuueckas uHTEpHIpeTALUSL
gg. | YPABHEHH C IBYMS IEPEMEHHEIMH 1
" CHCTEM JIMHEHWHBIX YPABHEHUH C JABYMS
IIEPEMEHHBIMU
I'paduueckas uHTEpHIpeTALUSL
g7 | YPaBHEHHA C IBYMs IEPEMEHHEIMH U
" CHCTEM JIMHEHHBIX YPABHEHUH C JABYMS
IIEPEMEHHBIMU
a8 Pemrenne TeKCTOBBIX 33]1a4 € IOMOIIBIO
" CHCTEM ypaBHEHHMH
29 Pemrenne TeKCTOBBIX 33]1a4 € IOMOIIBIO
" CHCTEeM ypaBHEHU
%0 PelreHne TeKCTOBBIX 33124 C IIOMOIIBIO
" CHCTEM ypaBHEHHMH
91. YwucnoBble HEPABEHCTBA U UX CBOWMCTBA
92. YucnoBble HEPABEHCTBA U UX CBOWCTBA
93. HepaBeHCTBO ¢ OJJHON NIEPEMEHHOU
94 JInneliHble HEpABEHCTBA C OJJHOM
" IIEpEMEHHOM U UX PELICHHE
95 JInHeliHbIE HEPABEHCTBA C OTHOU
" TIEpEMEHHOM U UX PELICHHE
9% JIuHeiiHbIe HEPABEHCTBA C OJHOM
" IEepeMEHHOMN M MX PELICHUE
97 CucTeMbl TMHENHBIX HEPABEHCTB C
" OmHOM MEPEMEHHOI M MX pEIEHUE
08 CucremMpl TMHEVHBIX HEPABEHCTB C
" O/IHOM MEPEMEHHOI ¥ MX pElIEHHE
99 CucTeMbl TMHENHBIX HEPABEHCTB C
" OXHOM IIEPEMEHHOM U UX PELICHUE
N3o00paxeHune penieHus TMHEHHOTO
100. HepaBEHCTBA U MX CHUCTEM Ha YHUCIOBOM

NPpAMOi1




N3o00paxeHune penieHus TMHEHHOTO

101, HepaBEHCTBA U UX CHUCTEM Ha YUCIOBOM 1
npsiMOi

102 Konrponsnas pabora mo remam 1
"HepaBenctBa. CucteMbl ypaBHEHH"

103. Tlonsarue GpyHKIUN

104, Ilonstue pyHKUUU 1

105 O6nacTh ornpeneaeHus: © MHOXKECTBO 1
3HaYeHUN PYHKIUU

106 OO0nacTh ornpeesieHus] © MHOXKECTBO 1
3HAYCHHUH QYHKITUN

107. CmocoOsI 3a1anust GYHKITUH 1

108, CnocoOsbI 3ananus QyHKIUI 1

109. TI'paduk pyHKIIUK 1

110, I'paduk GpyHKIUH 1

111, T'paduk QyHKIIUN 1

112 CaoiicTBa yHKIINHU, UX OTOOpakeHUE 1
Ha rpaduke

113 CpoiicTBa GyHKIIUH, UX OTOOpaKeHHE 1
Ha rpaduke

114 Urenue u noctpoeHue rpadukoB 1
byHKIII

115 Yrenue u mocTpoeHue rpaukoB 1
byHKIMA

116 [Tpumeps! rpaduKoB GyHKITHIHA, 1
OTPaXKAIOIIUX peaTbHbIE MPOIECCHI
OYHKIMH, OMMUCHIBAIONTUE MPSMYIO H

117. oOpaTHYyIO IpONOpPLUUOHATIbHBIE 1
3aBUCUMOCTH, X TpaQuKu
OYHKIMH, OMMUCHIBAIONTUE MPSMYIO H

118, 00paTHYIO MPOMOPIIUOHATHHBIC 1
3aBHCHUMOCTH, UX TPaQUKU
OYHKIMH, OMUCHIBAIOINE MPSMYIO U

119, oOpaTHYyIO IPOMOPIMOHATLHBIE 1
3aBHCHMOCTH, UX TpaQuKu

120, Tunepboina 1

121, Tumep6ona 1

122, Tumnepbona 1

123/ Tunepbona 1




124,

I'padux Gpynkum y = x?

125.
126.

['padux pynkmn y = x>
['padux pyHkmu y = x>

127.

128.

129,

130.

Oyukmuu Y =X3, Y = X3,y = VX, y = [x;
rpaduuecKoe peleHne ypaBHEHUH 1
CUCTEM ypaBHEHUU

OyHKIK Y =X, Y = X3, Yy = VX, y = [X[;
rpaduueckoe perieHrue ypaBHEHUH 1
CUCTEM YpaBHEHUU

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypcOB 7 U 8 KIIacCOB,
o06o6menue 3nanuii / Beepoccutickas
poBepoyHas pabora

Hrtorosas koHTpoJabHas paboTa /
Bcepoccuiickas npoBepouHas pabota

131.

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcoB 7 U 8 KJIacCoB,
00001IeHne 3HaHU |

132,

133,

134,

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJIOB KypcoB 7 U 8 KJIaccoB,
000011eHNe 3HAaHUH

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB KYpCOB 7 M 8 KIIacCOB,
0000111eHNE 3HAHUN

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB KYpCOB 7 M 8 KIIacCOB,
0000111eHNE 3HAHUN

135.

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypCOB 7 U 8 KJIacCOB,
0000111eHNe 3HaHU I

136.

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypCOB 7 M 8 KJIacCOB,
000011eHe 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

136




9 KITIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTtpoabHubie

Bcero
padoTbI

IIpakTH4eckue
padoTbI

IToBTOpEeHME U3YUEHHOIO B § Ki1acce.

IloBTOpEHNE N3yUEeHHOTO B 8 KJlacce.

IToBTOpEeHME U3yUEHHOIO B § Kiacce.

P WINIPE

BxoaHan KOHTPO/IbHas paboTa

Pl

PamnmonansHabIe ynca,
MppalrOHaJIbHbIC YUCIIA, KOHEUHbIE U
OECKOHEUYHBIE JECSITUUHBIE TPOOH

PammonansHBIC uncia,
MppalOHAJIbHBIC YMCIIa, KOHEUHBIEC U
OECKOHEYHBIE JECATUYHBIEC TPOOH

MHO0KeCTBO AeHCTBUTEIBHBIX YHCET;
JIIeHCTBUTENILHBIE YUCIIA KaK
OCCKOHEUYHBIC JCCSITHYHBIC POOH

B3auMHO 01HO3HAYHOE COOTBETCTBUE
MEXy MHOXKECTBOM J€HCTBUTEIBHBIX
YHCeNl U MHOXXECTBOM TOUEK
KOOpJAMHATHOM NPsMOMN

B3auMHO 0/IHO3HAYHOE COOTBETCTBHE
MEXIY MHOXECTBOM JAECHCTBUTEIBHBIX
4KCesl U MHO)KECTBOM TOYEK
KOOPJIMHATHOM TIPAMOM

10.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEII,
apupMeTHUeCKre eHCcTBUSA C
JENCTBUTEIBHBIMU YUCIIaMU

11.

CpaBHEHHE IEMCTBUTEIBHBIX YHCEII,
apupMeTHIeCKue JEHCTBUS C
JIEUCTBUTEIbHBIMHU YU CIIAMHU

12.

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIIMYNHBI,
TOYHOCTH l'IpI/I6J'II/I}KeHI/I5I

13.

Oxpyrienue yncen

14.

Oxpyrienune yucen

15.

Oxpyrienue yncen

16.

[Ipukuaka v OlleHKa pe3yIbTaTOB
BEIYHCIICHUN

17.

IIpukuaka v OLIEHKa pe3yJIbTaTOB




BBIYHUCIICHUN

[Tpukuaka v oreHKa pe3yabTaToB

18. .
BBIYHCIICHU
19 JIuneitnoe ypaBHenue. Pemenue
" ypaBHEHHWIA, CBOAAIIUXCA K TMHEHHBIM
20 JIuneitHoe ypaBHeHue. Pemenue
" ypaBHEHHWIA, CBOAAMIMXCA K JIMHEHHBIM
21 JInnerinoe ypaBHeHue. Penenune
’ YpaBHEHUH, CBOJIAILIMXCS K TUHEUHBIM
2y KBanpatHoe ypaBHeHue. Pelenne
" ypaBHEHWI, CBOIAMINXCSA K KBaIPATHBIM
53 KBagparnoe ypaBHeHue. Pemenue
' ypaBHEHHWIA, CBOAAIIUXCA K KBaJPATHBIM
" KBanpatHoe ypaBHenue. Penienue
" ypaBHEHHIA, CBOIAMIMUXCA K KBaAPATHBIM
25. bukBajgpaTHbIe ypaBHEHUS
26. bukBagpaTHbIC ypaBHEHUS
27.| bukBazparHble ypaBHEHUS
[IpuMepsl penieHus: ypaBHEHUHN TPEThEU
28. ¥ 4eTBEPTOM CTENEHEH PAa3JI0KEHUEM Ha
MHOXHUTEJN
IIpumepsl peleHns: ypaBHEHUN TPEThen
29.. ¥ 4eTBEPTOM CTENEHEH Pa3JI0KEHUEM Ha
MHOXHUTENN
IIpuMmepsl pelieHns: ypaBHEHUN TPEThen
30. ¥ 4eTBEPTOM CTENEHEH Pa3I0KEHUEM Ha
MHOHUTEIN
31 Pemenne npoOGHO-paioHaIBHBIX
" ypaBHEHUI
32 Pemenne npoOGHO-paiioHaNIbHBIX
" ypaBHEHHH
23 Pemenue qpoOHO-palinoHaIbHBIX
" ypaBHeHwHii
34 Pemenyie TeKCTOBBIX 3a7a4
" anrebpanyecKUM METOIOM
35 Pemrenyie TeKCTOBBIX 3a7a4
" anreOpandecKUM METOIOM
36 Pemenue TekcToBBIX 3a/1a4
" anrebpanyecKUM METOIOM
37.  KoHtponbHas paboTa 1o Teme




"VpaBHEHHUs ¢ OIHOM MepeMeHHON"

YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U

38.
ero rpaduk
39 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMHU U
" ero rpaguk
40 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U
‘| ero rpaduk
41 CucreMa JIByX JUHEUHBIX YpaBHEHUH C
" JBYMS IEPEMEHHBIMH M €€ PEIICHHE
42 CucreMa JIByX JUHEUHBIX YpaBHEHUH C
" IByMs IIEPEMEHHBIMM M €€ PEIEHHE
43 Cucrema /1ByX JUHEIHBIX YPaBHEHUH €
" IBYMs IIEPEMEHHBIMH U €€ PEIIEHHE
44 Cucrema 1ByX JUHEHHBIX YPaBHEHUI C
" JBYMS HEPEMEHHBIMH M €€ PEIICHHE
CamocrosiTenbHas paboTa 1o Teme
45.| «Cucrema JAByX JJUHEHHBIX YPAaBHEHUN C
JIBYMsI IEPEMEHHBIMU U €€ pELICHUE»
Pemenue cucrem 1ByX ypaBHEHMIH,
46. OJHO M3 KOTOPBIX JIMHEMHOE, a IPyToe
— BTOpPOH CTEIIEHU
Pemenue cucrem 1ByX ypaBHEHHH,
47. OJIHO U3 KOTOPBIX JIMHEWHOE, a IPyToe
— BTOpPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
48. OIHO U3 KOTOPBIX JIMHEMHOE, a IPyToe
— BTOpPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
49.  OJIHO U3 KOTOPBIX JIMHEMHOE, a IPyroe
— BTOpPOH CTEIEHU
50 ['padmyeckas HHTEpIIpETALIUs CUCTEMBI
' ypaBHEHHWIi C IBYMsl IEPEMEHHBIMU
- ['padmyeckas HHTEpIpETALUS CUCTEMbI
| ypaBHEHWIi C IBYMS [IEPEMEHHBIMH
5 ['padpuueckast uHTEpHpPETALINS CUCTEMBI
| ypaBHEHHWIi ¢ IBYMS IEPEMEHHBIMH
53 Penrenuie TeKCTOBEIX 3amau
" anrebpanyuecKUM CII0COO0M
£4 Penrenuie TeKCTOBEIX 3amau

anreOpanvdecKuM criocoobom




Pemenne TeKCTOBBIX 337124

>> anredpandeckuM Crocooom
56 KontponsHast pabora o Teme
" "Cucrembl ypaBHEeHUH"
57.. UwucnoBble HEPABEHCTBA U UX CBOMCTBA
58. YwucioBble HEPABEHCTBA U UX CBOMCTBA
59.| UwucioBble HEPABCHCTBA U X CBOWCTBA
60 JIvHeiHbIE HEPABEHCTBA C OAHOMN
" IepeMEHHOIi ¥ MX pelleHne
61 JIvHeiHbIE HEPABEHCTBA C OAHOMN
' IepEeMEHHOIl M MX pEIleHne
6 JIvHeiHbIe HEpaBEHCTBA C OHOM
" NepEeMEHHOI M MX PELICHUE
63 JInHeliHbIe HEpABEHCTBA C OJJHON
| NepeMEHHOI ¥ MX pELIEHUE
64 CucTeMbl TUHEHHBIX HEPABEHCTB C
" OIHOM NMEPEMEHHOM M MX PEIEHHE
65 CucreMbl TUHEHHBIX HEPABEHCTB C
" O/IHOI IIEPEMEHHOM U UX PELICHHE
66 CucTeMbl TUHEHHBIX HEPABEHCTB C
" OIHOM IEPEMEHHOM U MX PELIEHHE
7 CucreMbl TUHEHHBIX HEPABEHCTB C
" OJHOM NepeMEeHHOMN U MX pelIeHue
68 KBanpaTHbie HepaBeHCTBA U HX
" peurenue
69 KBaapaTHbie HEpaBeHCTBA U UX
" pemenue
20 KBanpaTHbie HEpaBeHCTBA U UX
" pemreHue
= KBanpaTHbie HEpaBeHCTBA U UX
" peurenue
. KBanpaTHble HEpaBEHCTBA U MX
" pemenue
73 KBanpaTHble HepaBEHCTBA U HX
| pemenme
I'paduueckas uaTEpIIpeTaLIUS
74. HEpPaBEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
25 ['paduaeckas maTepnpeTamms

HEPAaBCHCTB U CUCTEM HCPABCHCTB C




ABYMS ICPEMCHHBIMU

['padmyeckas uHTEpHIpETALIUS

76.| HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMS TIEpEMEHHBIMH
77, KonrtponbHas pabora no reme
"Hepasencrsa"
28, KBanparuunas ¢pynkuus, e€ rpagux u
CBOMCTBa
79, KBanparuunas ¢pynkuus, e€ rpagux u
CBOICTBa
20 KBagpatuunas ¢ynakuus, e€ rpaduk u
" cBoiicTBa
a1 KBanparuunas ¢pyHkuus, e€ rpaduk u
" cBoiicTBa
g2 KBanparuunas ¢pyHkuus, e€ rpaduk u
" cBoiicTBa
83 [Tapa6ona, KOOpAUHATHI BEPIIUHEI
" mapaboJibl, 0Ch CAMMETPHH [apaboJIbl
a4, [TapaGousa, KOOpAMHATHI BEPLUIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIIbl
g5, [TapaGoia, KOOpAMHATHI BEPLUINHBI
napaboJibl, 0Cb CHMMETPHUH 1apadoIIbl
86 [Tapabona, KOOpAUHATHI BEpPIIUHBI
" mapaboJibl, OCh CAMMETPHH [apaboJIbl
g7, [TapaGoia, KOOpAMHATHI BEPLUIMHBI
napaboJibl, 0Cb CHMMETPHUH apadoIIbl
88 [Tapaboa, KOOpAUHATHI BEpPIIUHBI
" mapaboJIbl, 0Ch CAMMETPHH HapaboJIbl
89 [Tapabosna, KOOpAUHATHI BEPILINHBI
| mapaGoibl, 0OCb CHMMETPHH N1apaboIIbl
CamocroaTtiibHas paboTa 1o Teme
90.| «lIlapaGomna, KOOpAMHATHI BEPIIUHbI
1apaboJibl, OCh CHMMETPHHU MMapadoIbi»
91 I'paduxn pynkumii: y = kx, y=kx +b,
© y=k/x, y=X3, y=vX, y=IX|
92 I'paduku Qpynkumit: y = kx, y=kx +b,
T y=k/x, y=X3, y=VX, yEIX|
93, I'paduku pynakmawmii: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
94.| CamocrosTenpHas paboTa mo Teme




«'paduku Gyukmmii: y = kX, y = kx + b,
y=Kk/x, y=x3, y=vX, y=|X|»

95.

96.

97.

I'paduku Gynkumit: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[x|
I'padpuku pynakomii: y = kx, y =kx + b,
Fk/X, Fxsa FVX, F|X|
I'paduku Gynkumit: y = kx, y=kx + b,
Fk/X, Fxsa FVX, F|X|

98.

99.

KontponsHast pabora o Teme
"Oyakuun"

[TonsiTHe YnCIOBOM
IIOCJICI0BATEIEHOCTH

100

3ajanue mocaea0BaTeIbHOCTH
peKyppeHTHO# dopmymoit u hopmynoit
N-ro 4ieHa

101

102

103

Apudmerndeckas ¥ reoMeTpuIecKast
IIPOrpeccuu
Apudmernueckas 1 reoMeTpudecKas
IIPOrpeCcCUu
Apudmernueckas u reoMeTpudecKas
MPOTPECCUU

104

@®opMmysbl N-TO YleHa apuPMETHUECKON
Y TEOMETPUYECKON ITPOTPECCUM, CYMMBI
IIEPBBIX N YWICHOB

105

106

107

®opmyIiel N-To wiieHa apupMeTHIeCcKOit
Y TEOMETPUYECKON ITPOTPECCUM, CYMMBI
IIEPBBIX N YWICHOB

®opmyIiel N-To WiieHa apupMeTHIeCcKOit
U TEOMETPUYECKOMN IIPOrPECCUM, CYMMBI
IIEPBBIX N YIECHOB
@opMmysbl N-TO YieHa apuPMETHUECKON
U TEOMETPUYECKOMN ITPOTPECCUM, CYMMBI
IIEPBBIX N YICHOB

108

@opMmysbl N-TO YleHa apuPMETHUECKON
Y TEOMETPUYECKON TPOTPECCUI, CYMMBI
MIEPBBIX N YICHOB

109

®opmyibl N-ro yiieHa apupMeTHIecKoi
Y TEOMETPUYECKON IPOrPECCH, CYMMBI
MIEPBBIX N YICHOB

110

N3ob6pakeHnue wieHOB apu(pMeTHIECKO




U T€OMETPUYECKOH IIPOrPECCU
TOYKaMH Ha KOOPJAMHATHOM MJIOCKOCTH

111

112

113

N3obpakenue wieHOB apu(pMeTHIECKO
U T€OMETPUYECKOH IIPOrPECCU
TOYKAMHU Ha KOOPJMHATHOM TUIOCKOCTH

N300pakeHre WIeHOB apu(pMEeTHIECKOM
1 T€OMETPUUECKON Mporpeccuit
TOYKaMHU Ha KOOPJAMHATHOMN MJIOCKOCTH

JIMHEHBIN U SKCIOHEHIIMATIbHBIA POCT

114
115

JIMHENWHBIN U SKCIIOHEHIIUAIBLHBIA POCT

CrnoxHbIe IMPOUCHTHI

116
117

Crno’xHbI€ POLIEHTHI

Cno>xHbl€ TPOLIEHTHI

L

118

KonTtponsHas pabora o Teme
"YyctoBbIe MMOCIEA0BATEIHLHOCTH "

119

[ToBTOpeHue, 0600IICHNE 1
CHCTEeMaTU3alMs 3HaHUH. 3aImch,
CpaBHEHUE, JCUCTBUS C
NEHCTBUTEILHBIMY YUCIIAMH, YACIIOBAS
npsiMast

120

121

122

123

[ToBTOpenue, o6obIIeHNE 1
cucreMarusanus 3HaHul. [IponeHTsl,
OTHOILIEHHUS, TPOIIOPIIUU

[ToBTOpenwue, 060061IIeHUE U
cucreMaTtu3anus 3HaHuil. OKpyrieHue,
npuOIMKEHUE, OLIEHKa

[ToBTOpenue, 060061IeHUE U
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33724 apHUPMETHUECKUM
CII0COO0M

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33724 apHUPMETHUECKUM
CII0COO0OM

124

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHnui. Pemenne
TEKCTOBBIX 3371a4 apHU(PMETHUECCKUM
CII0CO00M

125

[ToBTOpeHme, 0000IIEHNE 1
cUCTeMAaTH3aIns 3HaH!H.
[IpeoOpazoBanue anredpandecKux




BBIPAKECHUM, TOIIyCTUMBIEC 3HAYCHUS

126

127

128

129

130

131

[ToBTOpEHME, 0000IICHUE 1
cUCTEeMAaTH3aIlHs 3HaHUMH.
[IpeoOpazoBanue anredpandecKux
BBIPAXCHHH, TOMMYCTHMbIE 3HAYCHHUS

[ToBTOpEeHHE, 0000IICHUE 1
cUCTeMAaTH3aIs 3HaHUMH.
[IpeoOpazoBanue anredpandecKux
BBIPAXCHHM, TOMMYCTHMbIE 3HAYCHHUS

[ToBTOpEeHHE, 0000IICHUE 1
cHUCTEMaTH3alMs 3HAHWMA.
[IpeobpazoBanue anredpandeckux
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUSI

IToBTOpEHHME, 0000IIICHUE 1
cucTeMarusanus 3HaHui. OYHKIINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX
byHKUIMMA

[ToBTOpEHME, 0000IICHUE 1
cucTeMaru3anus 3HaHui. OYHKINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX
byHKIMI

[ToBTOpenue, o6obIIeHNE 1
cucTeMarusanus 3HaHui. OYHKIINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIMI

132

[ToBTOpenue, o6obIIeHNE 1
cucremaTusanus 3HaHuil. OyHkuuu:
MOCTPOEHNE, CBOMCTBA N3yUEHHBIX

byHKIII

133

[ToBTOpenwme, 0600IIEHNE 1
cucreMartu3arus 3Hanui. [ paduaeckoe
peleHrne ypaBHEHUH U UX CHCTEM

134

135

[ToBTOpenwme, 0600IIEHNE 1
cucreMartu3arus 3Hanui. ['paduaeckoe
penieHne ypaBHEHU U UX CUCTEM

Hroropas KOHTpPOJIbHAA pa60Ta

136

O00011eHNe 1 cUCTEMAaTU3AIINS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136




I'EOMETPUA

7 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

[Ipocreliiine reoMeTpUdeCKre
00BEKTHI

MHOFOYFOJ’IBHI/IK, JJOMaHas

CMexXHbIE U BEPTUKAJIbHBIE YIJIbI

CMeXHBIC U BCPTUKAJIbHBIC YIJIbI

CMexXHbIe U BEPTUKAJIbHBIE YTIJIbI

CMeXHBIC U BCPTUKAJIbHBIC YIJIbI

0 N o Ok W

CMexXHbIE U BEPTUKAJIbHBIE YIJIbI

CMeXHBIC U BCPTUKAJIbHBIC YIJIbI

S R

W3mepeHue JIMHENHBIX U YIVIOBBIX
BEJINYUH, BBIYHCICHUE OTPE3KOB U

yTJIOB

10

11

12

13

H3mepeHnne TMHENHBIX U YTIOBBIX
BEJINYHH, BEIYMCICHUE OTPE3KOB U
YIJI0B

N3Mepenne JIMHENHBIX U YIJIOBBIX
BEJINYHH, BEIYMCICHUE OTPE3KOB U
YIJI0B

N3Mepenne IMHENHBIX U YTJIOBBIX
BEJINYMH, BBIYMCIIEHUE OTPE3KOB U
YIJIOB

[Tepumerp u momaab Guryp,
COCTaBJICHHBIX U3 MPSAMOYTOJIbBHUKOB

14

15

16

[Tepumetp u momaab Guryp,
COCTaBJIEHHBIX U3 MPSIMOYTOJbHUKOB
[lonsiTHE O paBHBIX TPEYrOJIbHUKAX U
NIEPBUYHBIE NIPEACTABIEHUS O PABHBIX
¢durypax

Tpu nmpu3Haka paBeHCTBa
TPEYrOJIbHUKOB

17

Tpu npu3zHaka paBeHCTBa
TPEYTroJIbHUKOB

18

Tpu npusHaka paBeHCTBA




TPEYTrOJIbHUKOB

Tpu nmpu3Haka paBeHCTBa

19 1
TPEYroJbHUKOB

20 Tpu npuzHaka paBeHCTBa 1
TPEYroJbHUKOB

21 Tpu npusHaka paBeHCTBA 1
TPEYroJbHUKOB

29 [Tpu3Haku paBeHCTBA NPSIMOYTOJIbHBIX 1
TPEYroJbHUKOB

93 [Tpu3Haku paBeHCTBA NPSIMOYTOJIbHBIX 1
TPEYroJbHUKOB
CBOICTBO MeIMaHbI MPSIMOYTOJIBHOTO

24 TPEYrOJIbHUKA, IPOBENEHHON K 1
TUIIOTEHY3€e
CBOICTBO MeIMaHbI MPSIMOYTOJIBHOTO

25 TPEYroJIbHUKA, MPOBEAEHHON K 1
THIIOTEHY3€

26 PaBHOOeipeHHbIE U PABHOCTOPOHHUE 1
TPEYroJbHUKU

97 [Ipu3naku u cBoMcTBa 1
PaBHOOEPEHHOTO TPEYroJbHUKA

28 [Ipu3naku u cBoMcTBa 1
PaBHOOEIPEHHOTO TPEYroJIbHUKA

29 IIpu3Haku u cBOMCTBA 1
PaBHOOEPEHHOTO TPEYroJbHUKA

30 HepaBencTBa B reomeTpun 1

31 HepasenctBa B reomerpun 1

32 HepasencrBa B reometpun 1

33 HepaBencTBa B reomeTpun 1

34 [IpsiMOYTOJBHBIN TPEYTOJILHUK C YTIIOM 1
B 30°

35 [IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM 1
B 30°

36 KonTtponbHas pabora o Teme 1
"TpeyrosbHuKH"

37 [TapannenbHble IpsMble, UX CBOWCTBA

38 [Tarerit moctynat EBkinaa
Haxpect nexanue, COOTBETCTBEHHbIE

39 U OJHOCTOPOHHHE YTIIBI, 1

00pa3oBaHHbIE [IPU IIEPECCUECHUN




NapaJuIeIbHBIX MPSAMBIX CEKYIIEH

HaerCT JeKaunue, COOTBETCTBCHHBIC
U OJHOCTOPOHHHUC YTJIBI,

40 1
00pa3oBaHHbBIE MIPH NTEPECEUCHUT
napaieNbHBIX MPSMBIX CEKYIICH
Haxkpecrt nexariye, COOTBETCTBEHHbIE

41 ¥ OJHOCTOPOHHHE YTIIBI, 1
00pa3oBaHHbBIE MIPH NTEPECEUCHUN
napayIeNbHBIX MPSMBIX CEKYIICH
Haxkpecrt nexariye, COOTBETCTBEHHbIE

42 U OZJHOCTOPOHHME YTJIBI, 1
00pa3oBaHHBIE TIPH ITEPECEUCHUT
HapaIeNbHBIX MPSMBIX CEKYIIEH
Haxpecrt nexarye, COOTBETCTBEHHbIE

43 U OJJHOCTOPOHHME YTJIBI, 1
00pa3oBaHHbIE NIPU N1EPECEUEHUN
HapajIeNbHBIX MPSMBIX CEKYIIEH
[Tpu3Hak napamienbHOCTH IPSMBIX

44 4yepe3 PaBEHCTBO PACCTOSIHHM OT TOUCK 1
OJIHOU IIPSIMOM 10 BTOPOU IIPSAMOM
[Tpu3HaK mapayuIeTbHOCTH MPSIMBIX

45 4yepe3 PaBEHCTBO PACCTOSIHHUM OT TOUEK 1
OJIHOU IIPSIMOM 10 BTOPOU IIPSAMOM

46 CymMa yTIIoB TpeyroJIbHHKA 1

47 CymMa yriioB TpeyroyJbHHUKa 1

48 BuemHue yrisl TpeyrojbHUKA 1

49 Buewnue yriel TpeyrojabHuKa 1
KonTposabHas pabora no teme

50 "TlapannensHble MPsSMBIC, CYMMa YTIIOB 1
TpeyrojabHuKa'"

51 OKpYXHOCTB, XOP/IBI U THAMETP, UX 1
CBOWCTBA

52 KacarenpHast Kk OKpy>KHOCTH

53 OKpyXHOCTb, BITUCAHHAS B YTOJI

54 OKpy»XHOCTb, BOUCaHHAsl B yTOJI

55 [Tonstne o I'MT, npumeHenue B 1
3ajayax

56 [Tonsarue o I'MT, npumeHeHue B 1
3ajayax

o7 Buccexrpuca u cepeiIMHHBII 1




NEPIEHIUKYIISAP KaK FEOMETPUUECKUE
MecTa TO4YeK

OKpy’KHOCTb, OIIMCAHHAS OKOJIO

58 1
TPEYroJbHUKA

59 OKpy>KHOCTb, OTIICAHHAS OKOJIO 1
TpeyrojbHUKa

60 OKpyXHOCTb, BHUCAHHAs B 1
TPEYTrOJIbHUK

61 OKpy»XHOCTb, BHUCAHHAS B 1
TPEYroJbHUK

62 [Tpocreiimue 3agaun Ha TOCTPOEHUE

63 [Ipocreiimue 3a7auu Ha TOCTPOCHHE
KonTponbhas pabota no Teme

64 "OKpy>KHOCTb U KpYT. 1
I'eomerpuueckue nocrpoenus”
[ToBTOpEHME M 0000IIICHNE 3HAHUIA

65 OCHOBHBIX MOHSTHI U METOJIOB Kypca 7 1
KJlacca

66 Wrorosas koHTpOJIbHAS paboTa 1
[ToBTOpeHue n 06o0IIeHNe 3HAHUI

67 OCHOBHBIX ITOHATHI U METOAOB Kypca 7 1
KJjlacca
[ToBTOpenue n 06o0IIeHNE 3HAHUI

68 OCHOBHBIX NTOHSITUM U METOJIOB Kypca 7 1
KJlacca

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




8 KUIACC

KoanyecTBo 4acoB

Ne Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero
padoThI padoThI

1 [Tapannenorpamm, €ero Npus3HaKu u 1
CBOWCTBA

5 [TapannenorpamM, ero Npu3HaKku u 1
CBOMCTBa

3 [Tapannenorpamm, €ro Npu3HaKku u 1
CBOMCTBa
YacTHble ciy4yan napauiesorpaMMoB

4 (IpsAMOYTOJILHUK, POMO, KBaJIpaT), UX 1
IIPU3HAKU U CBOMCTBA
YacTHble caydyau napauiesorpaMMoB

5 (IpAMOYTOJILHUK, POMO, KBaIpaT), UX 1
IIPU3HAKU U CBOMCTBA
YacTHble caydyau napauiesorpaMMoB

6 (IpAMOYTOJILHUK, POMO, KBaIpaT), UX 1
NpPU3HAKK U CBOHCTBA

7 Tpaneuus 1

3 PaBHOOOKas ¥ IpSIMOYTOJIbHAS 1
Tparnenuu

9 PaBHOOOKas ¥ IpsIMOYTOJIbHAS 1
Tpamnenuu

10 Meton ynBOeHHS MEIHaHBI

11 [lenTpanpHas cUMMeETpUs

12 KonTponbhas pabota no teme 1 1
"YeTbIpEXYroJbHUKN"

13 Teopema daneca u Teopema o 1
MPOTIOPIIMOHAIBHBIX OTPe3Kax

14 CpenHsist TMHUSA TPEyrojbHUKA 1

15 CpenHsis nuHus TpeyroJbHUKA 1

16 Tpanenus, e€ cpeaHss TUHUS 1

17 Tpanenus, e€ cpeaHss TUHAS 1

18 [IponopunoHanbHbIE OTPE3KU 1

19 [TponoprinoHanbHBIE OTPE3KH 1

20 LlenTp mMacc B TpEyroiabHHUKE 1

21 [TonoGHBIE TpEYTONHHUKH 1




22 Tpu npuzHaka Nog00Hs TPEYroJIbHUKOB 1

23 Tpu npusHaKa nMogo0us TPEYroJIbHUKOB 1

24 Tpu npusHaKa nMogo0us TPEYroJIbHUKOB 1

25 Tpu npuzHaka Nogo0Hs TPEyroJbHIUKOB 1

26 [Tpumenenue moo0Us pH pelIeHuN 1
MPAKTUYECKUX 3a7a4

97 KonTtponsHast pabora o Teme 1
"TlogoGHbBIE TPEYTrOIbHUKA"

28 CBolicTBa IUIOIIA/IEH T€OMETPUUECKUX 1
uryp

29 DopMyIbl Ui IJIOMIAAN TPEYTONbHHKA, 1
napasuiesiorpaMma

30 DopMyIIbl IS TUIOIIAAHN TPEYTOJIbHUKA, 1
napauenorpaMmma

31 DopMyIbl Ui IJIOMIAAN TPEYTOIbHHKA, 1
napauenorpaMmma

39 DopMyIbl Ui IJIOLAAN TPEYTONbHHKA, 1
napasuiesiorpaMma

33 DopMyIIbl IS TUIOIAAHN TPEYTOJIbHUKA, 1
napauenorpaMmma

34 Brruncnenue niaomaneil C0KHBIX 1
¢buryp

35 [Tnomanu ¢uryp Ha kieT4yaToi Oymare 1

36 [Tnomaan momoOHBIX Guryp 1

37 [Tnomanu nono6HbIX puryp 1

38 3amaun ¢ MPaKTHICCKUM COJIePKaHUEeM 1

39 3a1a4yy ¢ IPaKTUYECKUM COJIEPIKaHUEM 1

40 Pemenue 3agau CvHOMOHH:IO MeToJa 1
BCIIOMOTATEIFHON TUTOIIA/IN

41 KonTtponbHas pabora o Teme 1
"ITnomans"

42 Teopema [Iudaropa u e€ npumeHenue 1

43 Teopema [Tudaropa u e€ npumeHeHHUE 1

44 Teopema [Iudaropa u e€ npumeHenue 1

45 Teopema [Tudaropa u e€ npumeHeHne 1

46 Teopema [Iudaropa u e€ npumeHenue 1
Omnpenenenne TPUrOHOMETPUUECKUX

47 (GYHKIUHA OCTPOTO yriia 1

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,




TPUTOHOMETPUYECKUE COOTHOIICHUS B
MPSIMOYTOJILHOM TPEYTOJIbHUKE

OCHOBHOE TPUTOHOMETPUYECKOE

48
TOKJIECTBO

49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO

50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO

51 KonTtponsnas pabora o Teme "Teopema
[Mudaropa u Hayana TpuroHomeTpun"”

59 Brucannble u eHTpagbHbIC YIIIbI, YTOJI
MEXy KacaTeJIbHOU U XOpAou

53 Bnucansble U EHTpaJIbHbIE YIIIbI, YTOJI
MEXIy KacaTelIbHOU U XOpAou

54 Bnucannble U EHTpaJIbHBIE YIIIbI, YTOJ
MEXIy KacaTeJIbHOW U XOpAOoH

55 Vsl MeXAy XOpJlaMU U CEKYLITUMU

56 VYTIbl MEXAY XOpAaMHU U CEKYLTUMU
Bnucannble u onricaHHbIe

57 YeThIPEXYTOJILHUKH, UX TIPU3HAKH U
CBOMCTBA
Bnucannble u onrucanHble

58 YeThIPEXYTONILHUKH, UX TIPU3HAKH U
CBOMCTBA
Bnucannble u onvicaHHbIe

59 YEeTBIPEXYTOJIbHUKH, UX MPU3HAKU U
CBOMCTBA
[IprMeHeHne CBOMCTB BIMCAHHBIX U

60 OTMCAaHHBIX YETHIPEXYTOIHLHUKOB IIPH
pelIeHNH TeOMETPUUYECKUX 3a7a4
[IpumeHeHne cBOMCTB BIMCAHHBIX U

61 OMMCAHHBIX YETHIPEXYTOJILHUKOB MIPH
pelIeHNH TeOMETPUUYECKUX 3a7a4

62 B3aumHoe pacnionoxenue IByx
OKpY’KHOCTEH, 001111e KacaTeabHbIe

63 Kacanne okpyxHOCTEH
KonTponpHas pabota o Teme "Vribl B

64 OKPYXHOCTHU. Bnincanuble 1 onucaHHble

Y

YEThIPEXYTrOJbHUKHU"

65 [ToBTOpEHNE OCHOBHBIX MOHATUH U




METOJI0B KypcOB 7 U 8 KJIaCCOB,
000011IeH1Ee 3HAHWI

IToBTOpEHNE OCHOBHBIX OHATUI U

66 METOJIOB KypCOB 7 U 8 KIIaCCOB, 1
o0o0mIeHne 3HaHU|
67 HroroBast kKoHTpoIbHAs paboTa 1
[ToBTOpEHNE OCHOBHBIX IMOHSATUI U
68 METOJ/IOB KypCOB 7 M 8 KJIaCCOB, 1
000011IeHrE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME




9 KITIACC

Koaun4gecTBO 4acoB

Ne Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero
padoThI padoThI

1 OnpeneneHne TPUTOHOMETPUIECKUX 1
¢ynkuuit yrinos ot 0° mo 180°

2 DopMyIbl IPUBEICHUS 1

3 Teopema KOCHHYCOB 1

4 Teopema KOCHHYCOB 1

) Teopema KOCHHYCOB 1

6 Teopema cuHycOB 1

7 Teopema cuHycOB 1

8 Teopema cuHYCOB 1

9 HaxoxxaeHue AJIuH CTOPOH U BEJTMYUH 1
YTJIOB TPEYrOJIbHUKOB

10 Pemenune TpeyronbHUKOB 1

11 Pemenne TpeyroabHUKOB 1

12 Pemenue TpeyroabHUKOB 1

13 Pemenue TpeyroabHUKOB 1

14 [IpakTHueckoe NpUMEHEHHE TEOPEM 1
CHHYCOB U KOCHHYCOB

15 [IpakTHyeckoe NpUMEHEHNE TEOPEM 1
CHHYCOB U KOCHHYCOB

16 Konrponbnas pabora no reme 1 1
"Pemienne TpeyroiabHUKOB"

17 [TonsTHe o npeodbpazoBaHUU OO0 1

18 CoOTBETCTBEHHBIE JIEMEHTHI MOI00HBIX 1
buryp

19 CoOTBETCTBEHHBIE HJIEMEHTHI 101I00HBIX 1
buryp
Teopema 0 mpoU3BEACHUN OTPE3KOB

20 XOpJI, TeOpeMa O TPOU3BEICHUH 1
OTPE3KOB CEKYIINX, TEOpeMa O KBajpaTe
KacaTeJIbHOU
Teopema 0 Ipou3BeAEHUHN OTPE3KOB

21 XOpJI, TeOpeMa O MPOU3BEICHUH 1

OTPE3KOB CEKYIIUX, TeOpeMa O KBaJapare
KacaTeJIbHOI




Teopema 0 poU3BEICHUHN OTPE3KOB
XOpJI, TeopeMa O MPOU3BEICHUH

22 OTPE3KOB CEKYIIHNX, TEOpeMa O KBaJpaTe
KacaTeJbHOU

23 [IpuMeHeHne TeopeM B pELLICHUH
reOMETPHUUECKUX 3324

24 [IpuMeHeHne TeopeM B PELLICHUH
reOMETPHUUECKUX 3324

o5 [IpumeHeHue TeOpeM B pelIeHUH
reOMETPUUECKUX 3aa4
KonTtponpsHast pabora o Teme

26 "IIpeobpa3oBanue mo00us.
MeTtpuueckre COOTHOLIEHHS B
OKpy>KHOCTH"

7 Omnpenenenue BEKTOpoB. Pu3nyeckuil u
Te€OMETPUYECKUI CMBICT BEKTOPOB

08 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO

29 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHO)KEHHE BEKTOpa Ha YHCIIO

30 CrnoxeHne M BBIYUTAaHHE BEKTOPOB,
YMHO)KEHHE BEKTOpa Ha YHCIIO

31 Paznoxxenue BekTopa 1o 1ByMm
HEKOJUIMHEapHBbIM BEKTOpam

32 Koopaunatsl BekTopa
CkansipHOE MTPOU3BEICHUE BEKTOPOB,

33 €ro MPUMEHEHUE JIJIST HaXOXKICHUS JTUH
U YTJIOB
CkansipHoe Mpou3BeIeHNE BEKTOPOB,

34 €ro NpUMEHEHHE I HaXOXKACHUS JITHH
U YTJIOB

35 Pemienne 3agau ¢ moMoI1bI0 BEKTOPOB

36 Pemenue 3a/1a4 ¢ momMoIs0 BEKTOPOB

37 [IpumeHeHre BEKTOPOB IS PEeLICHUS
3a1a4 GU3UKU

38 KonTponbhas pabota no teme
"Bektopsr"

39 JlekapToBbI KOOPJMHATHI TOYEK HA
MJIOCKOCTH

40 VYpaBHeHME NpsAMOi




41 YpaBHeHUE NpIMOU 1
42 YpaBHEeHHE OKPYKHOCTH
43 Koopaunatsl Touek nepeceveHus 1
OKPYKHOCTH U MPSAMOI
Meroza KOOpAUHAT IPU PELLICHUN
44 reOMETPUYECKUX 33/1a4, TPAKTUYECKHUX 1
3a1a4
MeTto KOOpAMHAT IPU PELLICHUN
45 FEOMETPUUECKUX 3ajiay, IPAKTHUECKUX 1
3a1a4
MeTto KOOpAUHAT MIPH PEIICHUN
46 T€OMETPUUYECKHX 3a/1a4, TPAKTUUECKUX 1
3a/1a4y
KonTponbhas pabota no teme
47 "JlekapTOBBI KOOPAMHATHI HA 1
IJIOCKOCTH"
48 [IpaBuIBHBIE MHOTOYTOJIBHUKH, 1
BBIYHUCIICHHE UX JIIEMEHTOB
49 Yucno nt. JInnHa oKpyKHOCTH 1
50 UYucno nt. JInrHa OKPY>KHOCTH 1
o1 JlnuHa ayru oKpy>KHOCTH 1
52 Pannannas mepa yria 1
53 [Tnomane kpyra, ceKTopa, cerMmeHTa 1
54 [Tnomane kpyra, ceKTopa, CErMeHTa 1
55 [Tmomane kpyra, ceKkTopa, CerMeHTa 1
56 ITousiTHE O ABMXKEHUH ILUIOCKOCTHU 1
S7 [TapamiensHbIN IEPEHOC, TOBOPOT 1
58 [TapannenbHblil nepeHOC, TOBOPOT 1
59 [TapannenbHBIN TEpEHOC, TOBOPOT 1
60 [TapannenbHblil nepeHOC, TOBOPOT 1
61 [IpuMeHeHne NBUKEHNI TPU PEIEHNUN 1
3a1a4
KonTponbhas paboTa no remam
62 "[IpaBUITEHBIE MHOTOYTOJIBHUKH. 1
OKpYyXHOCTb. JIBUKEHHS TIIIOCKOCTH"
[ToBTOpenue, 06001ICHNE,
63 cucremaTusauus 3Hanuil. Mzmepenue 1

T€OMETPUUYECKUX BEIUYHUH.
TpeyroabHUKH




64

[ToBTOpenue, 06001ICHNE,
CHCTEeMAaTH3aIus 3HaHUH.
[TapaienbHbIC U IEPIICHIUKYISIPHBIC
psIMbIC

65

[ToBTOpeHnue, 06001ICHNE,
cucremMarusanus 3HaHui. OKpyKHOCTb
U Kpyr. ['ecoMeTpruyecKkre moCTPOCHHUS.
VTJibl B OKPYKHOCTH

66

[ToBTOpeHnue, 06001ICHNE,
cucTeMaru3alys 3HaHu. Brmmcanueie
OMHUCAHHBIE OKPYKHOCTH
MHOT'OYTOJIbHUKOB

67

68

Wrorosas koHTposibHas paboTa

[ToBTOpEHHE, 0000IICHUE,
cHUCTEMaTH3alus 3HAaHUI

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




BEPOATHOCTDb U CTATUCTHUKA

7 KIIACC
Koau4yecTBo 4acoB
Nen/m = Tema ypoka B Kontpoabubie IIpakruyeckue
cero padoThI padoThI
1 [IpencraBnenue TaHHBIX B TAOJIUIIAX 1
) [IpakTrdeckue BIYUCICHUS 0 1
TaOJIMYHBIM JAHHBIM
3 W3BrieyeHne u HHTEPIIPETALIUS 1
TaOJIMYHBIX TAHHBIX
4 [IpakTudeckas padora "Ta0muibr" 1 1
['padmyeckoe mpencTaBicHue
5 JAaHHBIX B BUJIC KPYTOBBIX, 1
CTOJIOMKOBBIX (CTOJIOYATHIX)
JTUarpamMmm
UreHue U MOCTPOEHUE TUarpamMmm.
6 [Tpumeps! nemorpadpuueckux 1
JTUarpaMmm
7 [TpakTuueckas pabota 1 1
"TnarpamMmmsl"
3 Yucnossie HaOopwl. CpenHee 1
apudmeTnyeckoe
9 Yucnossie Habopbl. CpenHee 1
apudmeTnyeckoe
10 Menaunana 94icioBoro Habopa. 1
Y CTOMYUBOCTh METUAHBI
11 Menuana 9yucioBoro Habopa. 1
Y cTOMYMBOCTE MEIHAHBI
12 [IpakTuueckas padora "Cpenauue 1 1
3HaYeHUS"
HauGonsiee 1 HaumMeHbIIee
13 3HAUEHUs YHCIOBOTO HAbopa. 1
Pa3max
Haubonbiee u HauMeHblee
14 3HAYEHMsI YUCIIOBOTO Habopa. 1
Pa3max
15 Haubonbiee u HauMeHblee 1




3HAUEHUs YHCIOBOTO HAbopa.
Pa3max

KonTponbhas pabota no remam

16 "IIpencraBieHne JaHHBIX.
OnucarenpHas cTaTUCTUKA"

17 CiyyaliHasi UBMEHYMBOCTh
(mpumepsbI)

18 Yacrora 3Ha4eHU B MaCCUBE
TAHHBIX

19 ['pynnupoBka

20 ['ucrorpammbl

21 ['ucrorpammel

99 [TpakTuueckas pabota "Crnyuaiinas
U3MEHYUBOCTD"
I'pad, BepmmHa, pedpo.

23 [IpencraBnenue 3agauu ¢ MOMOIIBIO
rpada
CreneHs (BaJICHTHOCTD) BEPIITUHBI.

24 Yucno pédep u cymmapHasi CTeTieHb
BepiuH. Llens u ki

o5 Lens u muxi. ITyTs B rpadge.
[IpencraBienue o cBI3HOCTH rpada

26 [IpencraBnenue 06
OpPUEHTUPOBAHHBIX Tpadax

7 CrnyyaliHblii ONIBIT U CIIy4aiiHOe
coObITHE
BeposiTHOCTB M yacTOTa COOBITHS.

08 Ponb ManoBeposITHBIX U
MPAKTUIECKH JIOCTOBEPHBIX
COOBITHH B TIPUPOJIE U B OOIIECTBE

29 Mosera u urpajibHas KOCTh B
TEOPHUH BEPOATHOCTEN

30 [TpakTnueckas padota "Yacrora
BBINTAICHUS OpJia"
KonTponpHas pabora mo Temam

31 "Cnyd4aiiHasi '3MEHUYUBOCTE. [ padbl.
BepositHOCTB citydaitHOro coObITHS "

39 [ToBTOpenue, o6oOIICHNE.
IIpencraBnenue qaHHBIX

33 [ToBTOpEeHme, 0600IICHHE.




OnucarenbHas CTaTUCTHKA

34

[ToBTOpEeHME, 000OIICHUE.
BeposTHOCTB CiTy4aitHOTO COOBITHS

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

IIpencraBnenue JaHHBIX.
OrnucarenbHas CTaTUCTHUKA
Ciyyalinas u3aMeH4uBOCTh. CpesHue
YHCIIOBOr0 Habopa

Canyuaiineie coObITHs. BepostHocTu n
YaCTOTBI

Kitaccnueckue monenu reopun
BepOﬂTHOCTefII MOHCTA U UurpajibHas
KOCTh

OTKJIOHEHUA

Jucnepcust 4ncioBoro Habopa

CrangapTHOE OTKJIOHEHHE YHUCIOBOTO
Habopa

I[I/Ial"paMMLI pacCCUBaHUA

10

11

MHOXeCTBO, TOAMHOXKECTBO

Onepanuu HaJ MHOKECTBAMU:
o0beAMHEHNE, TIEpeCeUCHHE,
JIOTMIOJIHEHHUE

CaoiicTBa omnepanuii HaJl
MHO>KECTBaMU: TIEPEMECTUTENBHOE,
coueTaTenbHOe, paclpeaeuTeNbHOE,
BKJIFOUEHHS

12

['paduyeckoe nmpencraBieHue
MHOXXECTB

13

14

KonTponbhas paboTa no remam
"Craructuka. Muoxecrtna"

DnemenTapHbie COObITHs. ClyJyaliHbIe
COOBITUSA

15

brnaronpusarcTByromue
AJIEMEHTapHBIC COOBITHSI.
BepositHOCTH COOBITHI

16

biaronpusarcrytomue
3JIEMEHTApHBIC COOBITHS.
BepositHoCTH COOBITHIT

17

OMBITHI C PAaBHOBO3MOKHBIMU




AIIEMEHTAPHBIMU COOBITUSIMHU.
Ciy4aifHb1i BBIOOD

OMBITHI C PAaBHOBO3MOKHBIMU

18 AIIEMEHTAPHBIMH COOBITUSIMH. 1
Crnyyaiinelii BEIOOp
[TpakTrueckas padota "OMmbITHI ¢

19 PaBHOBO3MOKHBIMH 3JI€MEHTapHBIMU 1
coObITUAMH"

20 Hepeso 1
CaoiicTBa jepeBa: €IMHCTBEHHOCTD

21 IyTH, CYIIECTBOBAaHNE BUCSUCH 1
BEPIINHBI, CBA3b MEXKIY YUCIOM
BEPLIMH U YUCIOM pEdep

22 [IpaBuio yMHOXEHUS

23 [TpaBusio yMHOKEHUs

24 [IpoTuBoOIIONIOXKHOE COOBITHE

o5 Huarpamma Ditnepa. O0be1uHEHNE U 1
nepeceyeHre coObITUI

26 HecoBmecTabie coObrTus. ®opmyina 1
CJI0’KEHUS BEPOSTHOCTEN

7 HecoBmectnbie coObiTusi. @opMyna 1
CJIO’KEHUS BEPOSITHOCTEH
[TpaBuIO YMHOXKEHHS BEPOSTHOCTEH.

28 VYcnoBHas BEpOATHOCTb. 1
HeszaBucumeble coObITUS
[IpaBuii0 yMHOXEHUS BEPOSTHOCTEM.

29 VYcnoBHas BEpOATHOCTb. 1
HeszaBucumeble coObITUS

30 IIpencraBienue cy4aiitHOTO 1
SKCIIEPUMEHTA B BUJIC JepeBa

31 IIpencrasienue ciryq4aitHOro 1
IKCIIEPUMEHTA B BUJIC JepeBa
[ToBTOpenue, oboOIIEHNE.

32 [IpencraBienue n1aHHbBIX. 1
OmnwucarenpHas CTaTUCTUKA

33 [ToBTOpenue, obobmenue. I'padn 1
KonTtponsHas pabora no Temam

34 "Cnyuaiinbele coOBITHS. BepoaTHOCTb. 1
I'padpur”

OBUIEE KOJIMYECTBO YACOB I10 34




I[TPOTPAMME




9 KITIACC

Ne ni/n

Tema ypoka

Koaun4yecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

[IpencraBnenue qaHHBIX

OmnucarenbHas CTaTHCTHKA

A WO -

Onepanuu Haa COOBITUIMU

Hes3aBucumocTts cOOBITHIA

N

KomOunaTopHoe mpaBuio
YMHOKCHUA

ITepectanoBku. dakropuan.
CoueTaHus ¥ YUCIIO COYETAHUUN

Tpeyronsuuk [Tackans

[IpakTuueckas padbora
"Brruncienue BeposSITHOCTEH €
UCTIOJIH30BaHNEM KOMOMHATOPHBIX
(GyHKIUH 3JIEKTPOHHBIX Ta0mum"

I'eomerprueckas BEpOATHOCTb.
CrnyyaitHblii BBIOOP TOUKH U3
¢Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 1yTH OKPYKHOCTH

10

11

12

13

I'eomeTprueckas BEpOATHOCTb.
CrnyyaitHblii BEIOOP TOUKH U3
¢Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

I'eomeTpuyeckas BEpOATHOCTD.
CayvaiiHplii BBIOOp TOUKH U3
¢burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
W3 1yTH OKPYKHOCTH

['eomeTpuyeckas BEpOATHOCTD.
CryvaiiHplii BEIOOp TOUKH U3
(Gurypsl Ha MIOCKOCTHU, U3 OTPE3Ka,
W3 AYTU OKPYKHOCTH

UcneiTanue. Ycnex u Heygayva.
Cepus ucnibITaHUHU 7O IEPBOTO
ycrexa

14

UcneiTanue. Ycnex u Heygaya.
Cepus ucnbITaHUM 10 IEPBOTO
ycnexa




15

UcneiTanue. Ycnex u Heygayva.
Cepus ucnbITaHU 10 EPBOTO
ycnexa

16

Hcnbitanusa beprymm.
BepositHOCTH cOOBITHI B ceprH
ucnbITaHui bepHyim

17

18

19

Hcnbitanusa beprymm.
BepositHOCTH cOOBITHI B ceprH
ucnbeITaHui bepHyim

[IpakTrueckas padota "McnbiTanus
bepuymn"

CrnydaiiHasi BeIMYMHA U
pacmpezenieHue BeposTHOCTE!

20

21

22

MareMaTH4ecKoe OKHIaHNUE U
JUCTIEPCHS CITy4YallHOW BETUYMHBI
[Ipumepbl MaTEMAaTUYECKOTO
0XKMJaHUS KaK TEOPETHUYECKOIO
CpeIHEro 3HaYCHUS BEJIUYHUHBI

ITonsatue o 3aKOHE OOJIBIINX YHCEI

23

24

N3mepenne BepoATHOCTEN ¢
MTOMOLUIBIO YaCTOT
[TpumeHeHue 3akoHa OOJBIINX
qucen

25

O0006111eH1E, CUCTEMATU3ALIHS
3HaHui. [IpencraBnenne naHHBIX

26

27

28

O0006111eH1E, CUCTEMATU3AIIHS
3HaHI/II\/'I. OHI/IC&TCJ’IBH&H CTAaTUCTHUKA

O06001enne, cucTeMaTH3alus
3HaHui. [IpencraBnenne naHHBIX.
OnucarenbHas CTATUCTHUKA

O0001enue, cucTeMaTH3aIKs

3HaHUH. BEposATHOCTH ClIy4allHOTrO
COOBITHS

29

O0o001enue, cucTeMaTH3aIKs
3HaHUU. BeposITHOCTH CirydaliHOTO
COOBITHSL. DIIEMEHTHI
KOMOWHATOPUKH

30

O0001enue, cucTeMaTH3alus
3HaHUH. DJIEMEHTH KOMOMHATOPUKH

31

O0001enue, cucTeMaTH3aIus




3HaHUH. DJIEMEHTHI
koMmOuHatopuku. CiryqdaitHbie
BEJIMYMHBI U pacrpeiesieHus

O0001menue, cucTeMaTH3aIUs

32 3Hanuil. Ciy4yaiiHple BETMYUHBI U 1
pacripeneneHus
33 HToroBast KOHTpOJIbHAs paboTa 1
34 O606H}6HI/IC, cUcTEMAaTU3aAIHA 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

AJI'EBPA
7 KIIACC
Koxn .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJbHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna 1 BIYUCICHUS
11 BoimonusATe, coyeras  yCTHBIE UM IHUCBMEHHBIE  MPHUEMBI,
' apu(pMeTHIECKUE NEHCTBUS C pAllHOHAILHBIMU YHCIIaAMU
HaxoauTe ~ 3HaYeHWs  YUCIOBBIX  BBIPAXKECHHH,  NPUMEHATH
1.2 pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIp)XEHUH, COJlepKaIUX OOBIKHOBEHHBIC U IECITUYHBIE TpOoOH
[lepexomuth OT oAHON (QoOpMBI 3amucH 4YUCENl K  ApYyrou
13 (mpeoOpa3oBbIBaTh  AECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO TpOoOb)
1.4 CpaBHUBATH U YIOPSAIOYNBATH PALIMOHAIILHBIE YUCIIA
1.5 OxpyrmsTh uncia
BEIMONHATE TPUKHUIKY W OIEHKY pe3ysibTaTa BBIYMCICHUH, OICHKY
1.6 3HQYEHUW YUCIOBBIX BBIPAKCHUN. BBINONHATE  JIEUCTBUS €O
CTETICHSIMH C HaTYpaJIbHBIMH MTOKa3aTeIISIMH
17 [IpuMeHsATh TpPHU3HAKH JCIMMOCTH, pa3j0KCHWE Ha MHOXHTEIN
' HATypaJIbHBIX YUCEI
Pemate  mpakTHUKO-OPMEHTHPOBAHHBIE  3a/lauM,  CBSI3aHHbIE  C
OTHOIIICHHEM BEJINYHH, MIPOTIOPIIMOHATIBHOCTHIO BEJIMYVH,
1.8 NPOLEHTaMH, HWHTEPIPETUPOBATh pE3yJAbTaThl pELICHUs 3aJad C
y4€TOM OTpaHMUYCHHIA, CBS3aHHBIX CO CBOWCTBAMH PaccMaTpPUBACMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
21 Hcnonp3oBare anreOpanveckyr0 TEPMUHOJOTHIO U CHUMBOJIHKY,

MPUMEHSTH €€ B MPOIIECCe OCBOSHHSI YUEOHOTO MaTepuaa




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJlaHHBIX

22 3HAUEHUAX [1EPEMEHHBIX
23 BbimonHATe TpeoOpa3oBaHMsl IEJNOTO BBIPAXKEHHUS B MHOTOWICH
' MIPUBEICHUEM MOJIOOHBIX CIaraeMbIX, PACKPHITUEM CKOOOK
BbInonHAT, yMHOKEHHE OJHOWIEHAa HA MHOTOYJIEH M MHOTOWIEHA Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyJbl KBagpaTra CyMMBI M KBajpara
pasHocTu
OcyiecTBIATh pa3aoKeHUe MHOTOUJICHOB Ha MHOXKUTEJH C ITOMOIIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHM OOILEro MHOXKUTEIIS, TPYIIIUPOBKHU CIAraeMbIX,
pUMeHEeHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
oy [IpumensTh mpeoOpazoBaHUsI MHOTOUJICHOB ISl PELICHUS Pa3IUYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEMETOB, U3 pealbHON MIPAKTUKU
97 Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypajbHBIMU TMOKa3aTeNsIMU
' JUTSL TPE0OPa30BAHMS BRIPAKESHUH
3 YpaBHCHHS 1 HEPABCHCTBA
Pemate nMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHSS
3.1 IIpaBWIa MepeEXoaa OT UCXOJHOTO YPaBHEHMSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, SABISIETCA JIU YUCIO KOPHEM ypaBHEHUS
3.9 [IpumensTp rpaduueckue METOAbl TPU  PEIICHUU JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl Hap YUCe, SABISIOMUXCS PElIeHUEM JIMHEHHOTro
' YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU
CtpouTth B KOOPAMHATHOM MIIOCKOCTH IrpauK TMHEHHOTO ypaBHEHUS C
3.4 IBYMsI TI€PEMEHHBIMH; IOJIb3YACh TpaduKOM, NMPUBOAUTH MPUMEPHI
pelLlIeHNs] ypaBHEHUS
35 Pemartp cucteMsl ABYX JTMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMH,
' B TOM YHCJI€ TpaPUIECKH
CocTaBnaTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH 110 YCIOBUIO 3a/1a4, UHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIY4YEeHHBIN pe3ynbTar
4 Koopaunats! u rpaduku. OyHKIIMN
N3o0paxkaTh Ha KOOPAWHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpPBAJbl, 3allMCHIBATh

YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe




OrMeyaTh B KOOp,I[I/IHaTHOI\/'I INIOCKOCTH TOYKH II0 3aJaHHBIM

4.2
KOOpJIUHATAM
13 Crpoutsb rpaduku nmuHeHbIX GyHKuuid. CTpouts rpadux GyHKIHN Y
' = [x|
OnuceiBaTh € MOMOIIBI0 (DYHKIUN HM3BECTHBIC 3aBUCUMOCTU MEXY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxoauTth 3HaueHne GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[lonumarp rpaduueckuii crmoco0 MPENCTaBICHUS U aHaIM3a
4.6 nH(OpMaNMK, W3BIEKATh W WHTEPIPETHPOBATh HH(POpPMAIHIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KUIIACC
Kon N
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro Ny
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 Urcna 1 BBIYUCIICHUS
Hcnonb3oBaTh  HayalbHblE  TMPEACTABIEHHUS O  MHOMKECTBE
11 JNCHCTBUTENBLHBIX YUCEN JIJISI CPABHEHUS, OKPYTJICHUS W BBIYUCIICHUH,
' n300paxkaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIAMHATHOM
psIMOM
[MpumeHsITh MOHATHE  apU(METHISCKOTO0  KBAJpaTHOTO  KOPHS,
12 HaXOJIUTh KBaJpaTHbIE KOPHHU, HWCIONB3yd TMPU HEOOXOAMMOCTHU
' KaJIbKYJISITOP, BBITIOJTHATE MPeoOpa3oBaHUs BRIPAKECHUH, COICPKAIINX
KBaJIpaTHbIE KOPHHU, UCTIONB3Ys CBOMCTBA KOpHEH
13 Hcnonb3oBarh 3amucu OONBIIMX W MaNbIX YHCET C TOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHei uncna 10
2 AnreOpandecKue BhIPaKCHHS
[IpuMeHSITh TOHSATHE CTENEHH C IEeJIbIM I[OKa3aTeleM, BBITIOIHATh
2.1 npeoOpa3oBaHMsl BBIPAKEHUM, COACPKAIIMX CTEIEHH C IEJIbIM
MoKazareinem
Y BBIONMHATE  TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PAIMOHATBHBIX

BBIPQKCHHII HA OCHOBE TMpaBUJI JACHCTBHI HAJ MHOTOYJICHAMH U




anreOpanvdecKuMu Ipo0sSIMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIfI TpéXLIJ'IeH Ha MHOXXUTCIIN

2.4

3.1

3.2

3.3

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUIN ISl PEIICHUs Pa3IUYHBIX

3a/1a4 U3 MAaTEeMAaTUKU, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemwate sMHENHBIE, KBagpaTHbIE YpPAaBHEHHWS U  PAalMOHAJIBHbBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPpCMCHHBIMU

IIpoBoguTh NpOCTEMIIME HCCIENOBaHWS YPAaBHEHUH U CUCTEM
ypaBHEHHM, B TOM 4YHCI€ C TPUMEHEHHEM TpaduuecKux
NpeCTaBIeHUN (YyCTaHABIMBAaTh, UMEET JIM YpaBHEHHE WM CHUCTEMA

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOoYee)

[lepexomuth OT CcIOBECHOH  (OpPMYIHpPOBKM  3amadu K e
anreOpanveckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBCTCTBHUU C

KOHTCKCTOM 3aJa4u HOJIy‘ICHHBIfI pe3yibTar

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLIEHKH,
pelaTh JMHEHbIE HEPABEHCTBA C OJTHOW MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpaUuecKkyr0  WJUTFOCTPAIlMI0  MHOXECTBa  PELIeHUM
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TIOHATHUS U S3BIK
(TepMUHBIL, CHMBOJMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAUYCHUE
(GyHKIMM TIO 3HAYEHUIO apryMEHTa, OMPEIEsaTh CBOWCTBA (YHKIIMH

o e€ rpaduky

4.2

Ctpouts rpaduku 371€eMEeHTapHbIX PYHKINN BUA:
y=k/x

k/x

, Y =X%, y = X3, Y = [X|, onuCBIBaTh CBOWCTBA YUCIOBON (YHKIMHU MO €&
rpaduxy




9 KVIACC

Koz IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yabTara
1 Yucina ¥ BBIYUCIICHUS
11 CpaBHUBaTh M YHOPSAAOYMBATh PALMOHAIIBHBIE U HppalMOHAIbHbIE
' qucia
Bemonaare apudmMernueckue AeHCTBUS C pallMOHAIBHBIMUA YHCIAMH,
1.2 coueTasl yCTHbIE M IMCbMEHHBIE IPUEMBI, BBIIOJIHATh BBIYMCICHUS C
UPPpalMOHAIBHBIMU YU CIIAMU
13 Haxonute 3HaueHusi creneHeld ¢ UENbIMU IOKA3aTeIMU U KOPHEW,
' BBIYHCIIATH 3HAYCHUSI YUCIIOBBIX BBIPAKCHUM
14 OxpyrisiTh 1€HCTBUTENbHbBIE YHCIIA, BBIOIHITH IPUKUJIKY PE3yJIbTaTa
' BBIYHCIIEHU, OLICHKY YMCIIOBBIX BBIPAXKECHHUN
2 VYpaBHeHMS U HEPABEHCTBA
”1 Pemarp uHEWHbIE W KBajpaTHblE ypaBHEHUS, YpPaBHEHUS,
' CBOJIAIIUECS K HUM, IPOCTENIIINE TPOOHO-pAllMOHANIbHBIE YPAaBHEHHUS
Pemartp cuctemsl IByX JTUHEHHBIX YPAaBHEHUN C JBYMsI IEPEMEHHBIMU
2.2 U CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO YPaBHEHUE HE SIBISETCS
JINHEHBIM
Pemate TekcTOBBIE 3a/a4M anredpanvyeckuM CIocoOOM C MOMOIIBIO
2.3 COCTaBJICHUS] YpaBHEHHS] WJIM CHCTEMbI JIBYX YpPaBHEHHMH C ABYMS
MIepeMEHHBIMU
[IpoBomuTh TmpocCTEWIINE WCCIEIOBAaHUS YpPAaBHEHUH U  CHUCTEM
Y ypaBHEHMH, B TOM 4YHCI€ C MPUMEHEHHEM TrpapuUecKux
' MIPEICTaBICHUH (HallpuMep, yCTaHABIUBATh, UMEET JIN YPAaBHEHHUE WU
CUCTEMA YPaBHEHUH PELIEHUS, €CIIU UMEET, TO CKOJIBKO)
Pemars  nMHEWHBIE  HEPAaBEHCTBA, KBAJApaTHbIE  HEPABEHCTBA,
2.5 n300pakaTh pelleHNe HEPaBEHCTB HA YMCIOBOW MPSIMOIi, 3auChIBaTh

peuicHUC C IOMOIIIBIO CUMBOJIOB




2.6

2.7

Pemrate cucreMbl JIMHEHHBIX HCpPAaBCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIIOHAIOIUME KBaApaTHOC HEPaBCHCTBO, I/1306pa)KaTB PEIICHUE
CUCTEMBI HEPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIUMChbIBAaTh PCIICHHUEC C
IIOMOIIBIO CHMMBOJIOB

Hcnons3oBaTh HEPpaAaBCHCTBA ITpH PEIICHUHU PA3JIMYHBIX 3a71a4

OyHKIUU

3.1

3.2

3.3

3.4

Pacno3naBatb GbyHKIIIHN HU3YYEHHBIX BUJOB. [TokasbiBaTh
CXEMAaTUYCCKHU PACIOIOKCHUE HAa KOOPAMHATHOHN TUIOCKOCTH IpauKOB
byukmii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBucuMocTH OT
3HauYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA

[Toka3piBaTh CXEMAaTHYECKH PACIOJIOKEHHE Ha  KOOPAMHATHOMN
IJIOCKOCTH TpadukoB GyHKuMA Buaa Y = VX, Y = |X| U omuchIBaTh

cBOicTBa (pyHKUIMH

Crpoutb ¥ M300paxkaTh CXEMaTHYECKH TIpadUKu KBaJPaTHUHBIX
(GyHKIMH, ONUCHIBATH CBOWCTBA KBAJPAaTHUHBIX (YHKIMHA MO HX
rpaduxam

Pacnio3HaBaTh KBaJIpaTuuHyi0 (QYHKIMIO TO (opmyie, HNPUBOAUTH
MpUMEpPbl KBAaJpAaTUYHBIX (YHKIUM M3 peasbHOM JKHU3HM, (PU3MKH,

Tr€OMETPUH

4.1

4.2

4.3

4.4

ApI/I(I)MeTI/ILIeCKa}I U TCOMETPHUYICCKAs MPOTrpeCCUUn

Pacrio3HaBaTh apu(pMETHUYECKYI0 U T€OMETPHUECKYIO MTPOrPECCUU MpHU

Pa3HbIX crocodax 3aJaHus

BBINONHATE BBIUMCIEHUS C HUCMOJNb30BaHUEM (QOpMyN N-TO YJIeHa
apu(pMeTHYECKOH M TeOMETPUYECKO MpOorpeccui, CyMMbl MEPBBIX N
YJIEHOB

N300pakaTh 4iieHbl MOCIEI0BATENBHOCTH TOYKAMH Ha KOOPJMHATHOU
IIJIOCKOCTH

Pemarp 3amaun, cBs3aHHBIE C YHCIOBBIMU I1OCIIEI0BATENBHOCTIMU, B
TOM 4MCI€ 3aJadyd U3 peaJbHOW JKU3HM (C HCIOJIb30BAaHUEM

KaJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTH)




I'EOMETPUA

7 KIIACC
Kon
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
pe3yabTara
6 I'eomerpust
Pacrio3naBaTh WM3y4EeHHBIE TEOMETPUUYCCKUE (UTYPBI, ONMPEACIATh HUX
B3aMMHOE pACIIOJIOKEHHE, H300pakaTb TeoMeTpuueckue (QUrypsl,
6.1 BBITIOJIHATh YEPTEKU 1O YCIOBHUIO 3amadyu. M3mepsars JIUHEHHBIE U
YIJIOBbIE BEIWYMHBL. Pemars 3a1aun Ha BBIUKUCIEHUE ITUH OTPE3KOB U
BEJIMYUH yTJIOB
Jlenate TpyOyrO OIEHKY JIMHEHHBIX M YTJIOBBIX BEIWYHH MPEIMETOB B
6.2 peallbHOM JKW3HH, pa3MepoB NPHUPOJIHBIX OO0BEKTOB. Pasznuyarh
pa3Mepbl ATHX 0OBEKTOB MO MOPSAKY BEITMUUHBI
6.3 CTpouTh 4epTexu K Fr€OMETPUUECKUM 3aa4am
[Tonp30BaTbcsl MpU3HAKAMK PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BaTh
6.4 TIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH
3a1a4
6.5 [IpoBoauTh  JIOTMUECKHE  PACCYKAEHHS C  HMCIOJIb30BaHUEM
' TEOMETPUUYECKHUX TEOPEM
[Tonp30oBaTbCs MpU3HAKaMHU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEJMaHbI, MPOBEAEHHON K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHUU T€OMETPUUCCKUX 3a71a4
Onpenenars NMapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
6.7 oOpa3yer ¢ HUMH cekymias. OnpenensaTh NapaiaelbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOW J0 TOYEK
JIPYrou NpsiMOn
6.8 Pemiate 3amaun Ha kieryaToi Oymare
[IpoBOANTH BBHIYKMCIEHUS M HAaXOOUTh YHUCIOBbIE U OYKBEHHbIE
6.9 3HAQUEHHUS YIJIOB B TEOMETPUUECKHX 3aJladyaX C MCIOJIb30BAHUEM

CYMMBI YTJIOB TPEYTOJIbHHUKOB U MHOTOYIOJHbHUKOB, CBOMCTB YTJIOB,




o0pa3oBaHHBIX MpPHU [EPECEUECHUU JBYX MapaJJICIbHBIX MPSIMBIX

CeKyllel. PemaTe npakTuyeckue 3a1a4u Ha HaXOK/JICHHUE YIII0B

BH&I[GTB IIOHATHUCM reoMCTPpHUICCKOIO MECTa TOYCK. YMeThb

6.10 OTIPENIeATh OWCCEKTPUCY yria W CEePEAMHHBIM MEePHEeHIUKYISIp K
OTPE3Ky KaK FeOMETPUIECKHE MECTA TOUEK
@opMynmupoBaTh ONpPEACNICHUS] OKPYXHOCTH M Kpyra, XOpAbl U
6.11 IMaMeTpa OKPYXHOCTH, TIOJb30BAThCS HX CBOWCTBaMHU. YMETh
MIPUMEHSITH 3T CBOMCTBA MPH PEIICHUU 33]1a4
Bnanerr MOHATHEM ONMCAaHHOH OKOJO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTh HaxoauTb ¢¢ 1eHTp. [lonb3oBaThcsi (hakTaMu O TOM, 4YTO
6.12 OMCCEKTPUCH] YIJIOB TPEYroJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE, U O
TOM, YTO CEPEIMHHBIC TMEPHCHIUKYISAPbl K CTOPOHAM TPEYTrOJIbHUKA
MEPECEKAIOTCA B OJTHOM TOUKE
Bnanerp mOHSITHEM KacaTeIbHOM K OKPYXXHOCTH, TOJb30BAaThCS
6.13 TEOPEeMOW O TMEPHEeHIUKYISIPHOCTA KacaTelIbHOM U pajauyca,
MPOBEAEHHOTO K TOYKE KaCaHUs
6.14 [Tonb3oBaTbcss MPOCTEHIIMMU TE€OMETPUYECKUMHU HEpPABEHCTBAMU,
' MMOHUMATh UX MPAKTUYCCKUN CMBICIT
6.15 [IpoBOIUTH OCHOBHBIE T€OMETPHYECKHE TIOCTPOCHUS C TIOMOIIBIO
' LUPKYIS U JIMHEHKH
8 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOTI'O 0011Ier0 00pa30BaHusA
pe3yJabTara
6 I'eomeTpus
6.1 Pacrio3naBaTh OCHOBHBIC BHJIBI UYETBIPEXYTOIBHUKOB, MX JJIEMEHTBI,
' MOJIb30BAThCS X CBOMCTBAMU MPHU PEIICHUU T€OMETPUIECKUX 33129
6.2 [IpuMeHsITh CBOWCTBA TOYKHM TMEPECEUEHUS MENHUaH TpPEYTroJbHHUKA
' (TIeHTpa Macc) B peIIeHUH 3a1a4
Brnagerp moHSTHEM CpeAHEW JHMHUM TPEYrojlbHUKA W TpPAIClHH,
6.3 MPUMEHSATh WX CBOWCTBA TPU pPEIICHUH TEOMETPHUYECKUX 3ajad.

ITons3oBatbest Teopemon Paneca U TEOPEMON O IMPONOPLUUOHAIBHBIX




OTpE3Kax, MPUMCEHATE UX IJIA PCIICHUA NPAKTHYCCKUX 3ada4

6.4

6.5

[IpumeHsTh NOpU3HAKK MOAOOUS TPEYrOJAbHUKOB B  PELICHUU

TCOMCTPHUYCCKUX 3aaa4

[Tons3oBatbes Teopemoit [Indaropa asst penieHns reoMeTpHUECKuX U
IIpakTU4ecKuX 3anad. CTpouTh MaTEMATHYECKYH0 MOJCIb B
MPAKTUYCCKUX 3aaavdax, CaMOCTOATCIIbHO CJIaThb qepTénc U HAXOAUThb

COOTBETCTBYIOIIHE JJIMHBI

6.6

Bnagers noHATHAMM CHUHYCa, KOCHHYCAa W TaHI€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYroyibHUKA. 110JIb30BaThCA 3THUMH IMOHATHIMHU

JI pCHICHUA IMTPAKTUYCCKUX 3a/lav

6.7

Bbruucnare (pa3nuyHbIMM  crioco0amMu) IUIOINAAb TPEYrojbHHKA U
IUIOUIAIM  MHOTOYrOJbHBIX (uryp (IoJsib3ysch, IJ€ HEOO0XOAUMO,
KaJbKYIATOpOM). [IpMMEHATh NOJy4YeHHblE YMEHHUS B MPAKTHUECKUX

3aJadax

6.8

6.9

Bitagers NOHATUAMY BIMCAHHOTO U LICHTPAJIBHOIO yIila, UCII0Jb30BaTh
TEOpPEMBl O BIMCAHHBIX yIJIax, yrilax MeXAy XOopAaMu (CEeKyIUMHU) U
yrie MexXAy KacaTeJIbHOM M XOpPJIOM NpPU PEILICHUH T'€OMETPUYECKUX
3a1a4

Biagere mOHATHEM ONMCAHHOTO YETBIPEXYIOJBHHMKA, NPUMEHSTh

CBOMCTBA OIMCAaHHOTO IleT]’:»I]Z)éXer.]'H:HI/II(El IIpU pCHICHUH 3a1a4

6.10

HpI/IMeHHTB NOJIYYCHHBIC 3HAaHWA Ha  IHPAKTUKE —  CTPOUTH
MATEMAaTUYCCKUE MOJACIN JId 3aaad peanLHoﬁ KN3HU W IPOBOJUTH
COOTBCTCTBYIOIIUEC  BBIUYUCICHUA C INPUMCHCHUCM HO,Z[06I/I$I n

TPUTOHOMETPUHU (IIOJIB3YSCH, IIe HE0OX0AUMO, KAJIbKYISTOPOM)

9 KIIACC

Kon
NpoBepPsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHM OCTPBIX YIJIOB, HAXOAUTH C MX
IIOMOILIBI0 PA3JIMYHBIE DJIEMEHTBHI MPSIMOYTOJBHOIO TpPEYTOJIbHHUKA

(«pemeHne  MPSAMOYTOJIBHBIX — TPEYroJbHHKOBY»). Haxomuth  (c




IIOMOIIBIO KaanynﬁTopa) JJIMHBL U YTJIBI IJI4 HETA0IUYHBIX 3HAYECHUH

6.2

[Tonb30BatTbcs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIAECTBOM ISl HAXOXKIAEHUS COOTHOILIECHUM

MCKAY TPUTOHOMETPHUYCCKUMHA BCIMUYHMHAMHA

6.3

Hcnons3oBarh TEOpEMbI CHHYCOB M KOCHUHYCOB Ul HaXOXICHUS
Pa3IMYHBIX JIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IIPUMEHATH UX ITPU PCHICHUH I'COMETPHUUICCKUX 3aaa4d

6.4

Bnagers nonstusMu npeoOpa3zoBaHUS IMOAOOMS, COOTBETCTBEHHBIX
AIeMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThcsi CBOWCTBAMU MOAOOHS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIUYUCIATH JAJIUHBI U HAXOJIUTH YIJIbl Y
nono0HbIX Quryp. [IpuMeHsTH cBOIiCTBa MOMO0MS B NMPAKTHYECKUX
3ajadax. YMeThb MPHUBOAWUTH MPHUMEPHl MONOOHBIX ¢duryp B

OKpYyKaromemM MHUpe

6.5

[Monp30BaThcss TEOpeMaMH O TIPOU3BEACHUH OTPE3KOB XOpH, O

MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeIbHON

6.6

6.7

6.8

6.9

6.10

ITons30BaThCA BCKTOpaMH, TIIOHUMATb UX FGOMGTpI/ILIeCKI/Iﬁ n
(1)H3H‘~IGCKHI>1 CMELIC]I, IPUMCHATE WX B PCHICHUHU TCOMCTPHYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMCHHTL CKaJIAIpHOC TTPOU3BCIACHUC BCKTOPOB

I HAXOKACHU A UINH U YTJIOB

ITonp30BaThC METOAOM KOOpAWHAT Ha IUIOCKOCTH, IPUMCHATH €TI0 B

PpCeHICHUU I'COMCTPUYICCKUX U ITPAKTHICCKUX 3a1a1

BJ'Ia}IeTI) IIOHATUAMH MIPpaBHIIBHOTO MHOI'OYroJIbHHKaA, JJINHBI
OKPY’KHOCTH, MJIMHBI AOYTHU OKPYKHOCTU U paﬂHaHHOfI MCpPBI yTiIa,
YMCTb BBIMUCIIATH IUIOMIAAb Kpyra #HW €10 YyacTel. HpI/IMeHSITB

MOJIYUYCHHBIC YMCHUA B IIPAKTHUYCCKUX 3aaav4ax

HaxoauTe ocu MM LIEHTPBl CUMMETPHH (QUTYpP, TPUMEHSTH IBUKECHUS

IIJIOCKOCTH B IPOCTEUIINX CIydasx

[IpuMmeHsITh TONyYeHHBICE 3HAHWS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJEIH Uil 3aJay peajJbHOW >KU3HU U IPOBOJAUTH
COOTBETCTBYIOIIME BBIYMCICHHS C NPUMEHEHHEM TMono0usi u
TPUTOHOMETPUYECKUX  (QYHKIHMH (TONB3ysSCh, TA€ HEOOXOAUMO,

KaJIbKYJISITOPOM)




BEPOATHOCTDb U CTATUCTHKA

7 KJIACC
Koxa .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
NpoBePsSIEMOro N
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yjabTara
5 BeposTHOCTB M CTaTHCTHKA
Uwurare nHPOPMAIIUIO, TPESICTABICHHYIO B Ta0JIMIIAX, HA JUarpamMMmax,
51 NMPEeACTaBIATh JIaHHBIE B BHJE TaOJIMI, CTPOUTH JaHArpaMMBbI
(cTonbukoBbIe (CTOI0YATHIE) U KPYTOBBIE) TTO MACCUBAM 3HAUCHUI
£ 5 OnuceiBaTh W UWHTEPIPETUPOBATH peajbHBIC YHUCIIOBHIC JaHHEIC,
MpeACTaBICHHBIC B Ta0IUIIAX, HA TMarpaMmax, rpadukax
Ucnons3oBathb TS OIMMCAHUS JTAHHBIX CTaTUCTUYECKUE
5.3 XapaKTEePUCTUKU: CpeiHee apudMeTnueckoe, Meanana, Haudobliee u
HauMEHbIIIee 3HAYEHUS, pa3Max
NwmeTs ipencTaBieHne o ciiydaiiHON M3MEHYMBOCTH Ha IpUMepax IieH,
54 (U3UYECKUX  BEJIUYHMH, AHTPONMOMETPUYECKHX JIAHHBIX, WMETh
MIPE/ICTAaBJICHHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KVIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHSI OCHOBHOIM
NpoBePsSIEMOro N
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111eT0 00pPa30BaHUA
pe3yjabTara
5 BeposiTHOCTB M cTaTHCTHKA
N3Biekath W TIpeoOpa3oBBIBATh HH(POPMAIIHIO, MPEACTABICHHYIO B
51 BUJe TaONWI, aUarpamm, rpaduKoB, MPEACTaBIATh NaHHBIE B BUIE
TabnuIl, Tuarpamm, rpaduKoB
5 5 OnucelBaTh JAaHHBIE C IIOMOIIBK) CTAaTHUCTUYECKHUX ITOKa3aTeNIeH:

CpeIHUX 3HAYEHUH M Mep pacceuBaHus (pa3max, JIuUcCHEpcUs |




CTaHJApPTHOE OTKJIOHCHHE)

HaXO,I[I/ITB YacTOTHI YHCJIOBBIX 3HAYEHHIH W YacTOTHI CO6BITI/H>'I, B TOM

>3 YHCIIe TI0 pe3yJbTaTaM U3MEPEHU U HAOII0ACHUN
HaxoauTe BepOSATHOCTM CIy4alHBIX COOBITH B OMBITAaX, 3Has
5.4 BEPOSATHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM 4YHCJIE B OINBITaX C
PaBHOBO3MOXHBIMH 3JI€MEHTAPHBIMU COOBITHAMU
56 Hcnonp3oBare  rpaduuecKkue  MOAETH:  JIEPEBO  CIy4aifHOTO
' 9KCIIEPUMEHTA, AMArpaMMbl DHepa, YuCIIoBas mpsamas
OnepupoBaTh MOHATUSMU: MHOXKECTBO, IIOJMHOKECTBO; BBIINOIHATH
£ 6 omepanuy  HaJ  MHOXXECTBaMHU:  OOBEIUHEHHE, IEepeceUeHUe,
' JIOTIOJIHEHUE; IEPEUUCIIATD YIIEMEHTBI MHOXKECTB, IPUMEHSTh CBONCTBA
MHO>KECTB
Hcnonb3oBare rpaduueckoe MpeiCcTaBIeHUE MHOXECTB U CBs3el
5.7 MEX/1y HUMH ISl ONMCAHUS IPOLECCOB U SIBJICHUM, B TOM UYHUCIE MPU
pelleHNH 3a1a4 U3 APYruX y4eOHBIX PEIMETOB U KYpCOB
9 KJIACC
Koxa .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yjabTara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekarb U mpeoOpa3oBbIBaTh HHPOPMAIUIO, NPEACTABICHHYIO B
5.1 pa3NUYHBIX HCTOYHMKAX B BHJE TaONWL, JAuarpamMM, TIpaduKos,
MPECTABIATH JaHHBIE B BUJE TaOIUIL, THarpaMm, rpadukoB
- Pemrate 3a7a4n OpraHW30BaHHBIM NE€peOOPOM BapHUAHTOB, a TaKXkKe C
' WCIOJIb30BAHNEM KOMOMHATOPHBIX MPABUI U METO/I0B
Hcnonp30BaTh  omucaTenbHbIE XapaKTEPUCTHKU I  MAacCHUBOB
5.3 YHUCJIOBBIX JAaHHBIX, B TOM 4YHCIIE CPEIHHUE 3HAYEHUS U MEPHI
paccenBaHMs
54 HaxoauTe 4acTOTHl 3HAUYEHWH W YACTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YSCh PE3yabTaTaMH MPOBENEHHBIX U3MEPEHUI U HAOIIOICHUI
5.5 HaxoauTs BepOsATHOCTH CIy4aHBIX COOBITUN B M3YyYEHHBIX OINBITAX, B




5.6

5.7

TOM YHUCJI€C B OIIbITaX C€ PaBHOBO3MOXHBIMU J3JICMCHTAPHBIMHA
CO6BITI/I${MI/I, B CEpHIX HUCITBITAaHUH A0 IIEpBOro Yycri€xa, B CEpHUAX

ucnbiTaHui bepuynnu

HNmerp mpencTaBiieHHEe O CIIy4ailHOW BEIWYMHE U O PaCIpeicTICHHH
BEPOATHOCTEI

HNmets mpeacTaBieHre O 3aKOHE OOJBIIMX YUCEN KaK O MPOSIBICHUHU

3aKOHOMCPHOCTH B cnyqaﬁHoﬁ HU3MCHYUBOCTU MU O POJHM 3aKOHaA

OOJIBIITUX YKCETT B IPUPOJIC B OOIIECTBE




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

AJIT'EBPA
7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna u BIYUCIIECHUS
JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, MEPEeXOi OT OAHOM (hOpMBI 3amUCH
11 npobeit k apyroii. IloHSATHE pamMOHANBHOTO YHCIA, 3alKCh, CpPaBHEHUE,
YIOPSI0OYMBAHUE PALMOHATIBHBIX YHCEI
19 Apudmernueckue ASHCTBUS C palMOHAIbHBIMU uMcilamu. Pemienue 3agau u3
' pearbHON MPaKTUKU Ha YacTH, HA IPOOH
13 CreneHb ¢ HaTypaJbHbIM IIOKa3aTelieM: OINpEJelieHue, IpeodpazoBaHUE
' BBIPa)KEHUI1 Ha OCHOBE OINpEIEIeHNs, 3aUCh OOJIBIINX YUCEell
14 [TponeHThl, 3aMUCh MPOLEHTOB B BUJE IpoOU U IpoOH B BUIE MPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4M Ha MIPOLIEHTHI, PELICHUE 33/1a4 U3 PeaIbHOU MPAKTUKU
15 [TpuMeHeHne IPU3HAKOB JEIUMOCTH, Pa3JI0KEHNE HA MHOKUTEIHN HaTypaJIbHbIX
' uycen
16 PeanpHple  3aBucuMoOcTM, B TOM  4Hciae ~ mpsMas U oOparHas
' IPONOPLUOHAIBHOCTH
2 Anrebpanueckue BbIpaXKEeHUs
21 ITlepeMeHHBIE, YMCIIOBOE 3HAUYEHUE BBIPAXEHUS C NepeMeHHOW. [lomycTumbie
' 3HAYEHUS IEPEMEHHBIX
95 [IpencraBieHne 3aBUCMMOCTH MEXIy BeIMYMHAMU B Buie (HOPMYIIBL.
' Brruucnenus no popmynam
2.3 [TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUHN, TOXKIECTBEHHO PABHBIE BHIPAKEHUS
2.4 CBoIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
”E OpHowienbl U MHorowieHbl. CreneHb MHorowieHa. CloxeHHe, BbIYUTAHUE,
' YMHOXEHHE MHOTOYJIEHOB
26 @opMybl COKpAIIEHHOTO YMHOXXEHMS: KBaJIpaT CyMMBbl M KBaJpaT Pa3HOCTH.
' ®dopmyiia pa3HOCTH KBaJpaToB. Pa3inoxkeHrne MHOTOUJIEHOB HA MHOXKHUTEIH
3 YpaBHeHHS




VYpaBHeHHe, KOpEHb YpaBHEHHs, MpaBwia MpeoOpa3oBaHUs YpaBHEHHUS,

3 PaBHOCUIIBHOCTb YPaBHEHUI
3.9 JluHeilHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEN JIMHEWHOrO
' YPaBHEHHs, PELLICHUE JIMHENHBIX YPABHECHUM
33 CocraBineHne ypaBHEHMM IO YCJIOBMIO 3alayd. PerieHne TEKCTOBBIX 3anad C
' MMOMOUIBIO YPAaBHEHUI
3.4 JluneliHOE ypaBHEHHUE C IBYMSI IEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JMHENHBIX ypaBHEHUH C ABYyMs IIEpeMEHHBIMU. Pelienue cuctem
3.5 YpaBHEHMH CIIOCOOOM IOACTaHOBKU. [Ipumepsl pelieHus TEKCTOBBIX 3a/ad C
IIOMOILBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpaduku. OyHKIun
4.1 Koopaunaara TOYKH Ha TIPSIMOMA
4 YucnoBsle NpoMEXyTKU. PaccrosHue Mexay AByMsl TOYKaMH KOOpPIMHATHOU
' IPSIMO
43 [IpsimoyronpHas cucrema koopauHar, ocu OX m Oy. Alcmmcca m opauHAaTa
' TOYKH Ha KOOPJUHATHOM IIOCKOCTH
A4 [Tpumepsl TpadukoB, 3anaHHBIX (opmynamu. UYTeHue rpaduKoOB pealbHbBIX
' 3aBUCHMOCTEN
4.5 [Honstne gpynkunu. I'papuk pyuxnuu. CroiicTBa PpyHKUINN
4.6 Jluneiinas @ynkuus, e€ rpaduk. I'papux yHkum y = [x|
4.7 I'paduueckoe pelieHne IMHEHHBIX YPaBHEHUH M CUCTEM JIMHEHHBIX YpaBHEHUN
8 KIIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHUS
1 Uucna v BBIYUCTIECHUS
11 KBagpatubiif kopeHb u3 uwncna. I[loHsTHe 00 MPpalMOHATIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCE
CBoiicTBa apu(pMETHYECKUX KBAJAPATHBIX KOpHEH W WX TNPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUH W BbIUUCIEHUSAM. JleficTBUTENbHbIC
qucia
1.3 CreneHb C 1eNbIM MoKaszaTeseM u €€ cBoiicTBa. CTaHIapTHAs 3aMKUCh YUCa




Anrebpanyeckue BbIpaXXEHUS

2.1 KBagpaTtHblil TpéXuiieH, pa3ioykeHUe KBaJPaTHOrO TPEXUICHA HA MHOKHUTEIH
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou
2.3 CrnoxeHue, BRIYMTAHUE, YMHOXKEHHUE, JCICHHE allreOpandecKux apooei
24 PanrionansHbIe BRIpaKEHUS U UX TIPEOOpa3oBaHUe
3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBagparHoe ypaBHeHue, opMyna KOpHEH KBaJpaTHOrO ypaBHeHHUs. Teopema
' Buera
3.2 Pemienue ypaBHeHM, CBOAAMIMXCS K TMHEHHBIM U KBaIPaTHBIM
3.3 [Ipocreiimume qpoO6HO-palliOHANILHBIE YPaBHEHUS
I'paduueckass uHTEprpeTalusl YpaBHEHHH € JByMs NEPEMEHHBIMH M CUCTEM
3.4 JIMHEWHBIX YPAaBHEHHMU C AByMs IlepeMeHHbIMU. [IpuMepsl pemieHus cucrem
HEJINHEHHBIX YpaBHEHUH C IBYMs EPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocodom
3.6 YucnoBbie HEPAaBEHCTBA U X CBOKWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInneliHbIe HEPABEHCTBA C OJJHOM EPEMEHHON
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIIUU
41 [Tonarue ¢pynkuuu. O61acTh OonpeaesaeHnus U MHOXKECTBO 3HaYeHUN (DYyHKIIHH.
' Crnioco0nl 3a1anus QyHKIUN
4.2 I'paduk pynkuuu. YreHue cBONCTB GyHKIUH 1O €€ rpaduxy
4.3 [Ipumeps! rpadukoB GYHKIIHM, OTpaXKaroIIUX pealbHble IPOLECCH
44 OyHKIMM, ONMUCHIBAIONIME TPSIMYyI0 ©  OOpaTHYI IPOMOPIMOHATBHEIC
' 3aBUCUMOCTH, UX I'pauKu
45 Oyukumu y =Xx2, y = X?
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM




9 KUIIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Hucna 1 BIYUCICHUS
11 PamyonanbHple  uynciia, UpPpPALMOHAIBHBIE 4YKMCIA, KOHEYHbIE U OECKOHEYHbIE
' JEeCSITUYHBIE IpOOU
MHOXeCTBO JEHCTBUTEIbHBIX YHCEN, JEHCTBUTEIbHbIE UUCIIA KaK OECKOHEUHbIE
19 JecATUYHbIe ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM
' JNEUCTBUTEIBHBIX YHCEN U KOOpAMHATHOW mpsiMon. CpaBHEHHE NE€WCTBUTEIIBHBIX
qucell
1.3 ApudmeTndeckne HUCTBHS ¢ JCHCTBUTEILHBIMH YHCIIAMU
Nsmepenus, npubnkeHus, oneHKU. Pa3zmepbl OOBEKTOB OKpPYXKAIOLIEro MHPA,
14 JUIUTENILHOCTh MPOLIECCOB B OKpyXkaromeM Mupe. [IpuOamkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh npuOmkeHus. Oxpyrienue uucen. [Ipukuaka u oreHka
pE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 VYpaBHeHUsI ¢ OIHOH epeMeHHON
2.2 JInneiiHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOISIINXCS K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHeHNH, CBOAAIIMXCS K KBaJPaTHBIM
04 bukBanpatHoe ypaBHeHue. [IpuMepsl pelleHNs] ypaBHEHUN TPETbEW U 4YETBEPTOU
' CTETEHEN Pa3JI0KEHNEM Ha MHOKUTENHN
2.5 Pemenue npoOHO-paliMOHaNbHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHU
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk
2.8 Pemrenne cucreM nByX IMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU
29 Pemrenne cucrem AByX ypaBHEHM, OJHO W3 KOTOPBIX JIMHEWHOE, a JIpyroe —
' BTOpPOM CTEIIEHU
2.10 I'paduueckas MHTEpIIPETAIIUS CUCTEMBI YPAaBHEHUH ¢ ABYMS IEPEMEHHBIMU
2.11 Pemrenne TekCTOBBIX 33724 anreOpandecKuM CrmocoooM
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemrenue nuHEHHBIX HEPABEHCTB C OJHON MMEPEMEHHON
2.14 Pemenue cucreM TUHEHHBIX HEPABEHCTB ¢ OJHOM IMEPEMEHHON




2.15

KBanparHbsle HepaBeHCTBa

I'padmyeckas uHTeprpeTanusi HEPAaBEHCTB M CHCTEM HEPABEHCTB C JABYMS

2.16
MepeMEHHBIMU

3 OyHKIUU

31 KBagpartuunass ¢ynkums, e€ rpadpuk u cBoiictBa. Ilapaboma, KoopauHATHI
' BEPIIMHBI MapadoJIbl, OCb CHMMETPUHU MapadOJIbI

3.2 I'paduku pyrxuit y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku Gyukimit y=K/X, y = X’ 1 ux cBoiicTBa

3.4 I'paduxu QyHKIMIT , ¥ UX CBOICTBA
4 YwucaoBbIe ITOCIEI0BATEILHOCTH

41 Ompenenenne W CrnocoObl 3aJaHUsl YHCIOBBIX IOCIEAOBATEILHOCTEN. 3anaHue
' MOCIIE0BATEIBHOCTH PEKYPPEHTHOM popmyoit u hopMyIoit N-To uaeHa

42 Apudmernueckas mnporpeccus. Dopmynsl  N-To  WieHa apuPMETHUECKO
' MIPOTPECCUU, CYMMBI MIEPBHIX N YWICHOB

43 I'eomerpuueckas mnporpeccusa. @opmyiasl N-ro  4wieHa T'€OMETPUYECKON
' MPOTrPECCUU, CYMMBI MTEPBBIX N YICHOB

44 N3oOpaxkenue uneHOB apuMETUUECKON U TEOMETPUIECKON MPOrPECCHil TOUKaMU
' Ha KOOPJAMHATHOM ITIOCKOCTH. JIMHEWHBIN U KCIIOHEHIUATIBHBIA POCT

45 CnoxxHbl€ TPOLIEHTHI

I'EOMETPUS
7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
HavanbHele nonsatus reomerpuu. Todka, mpsimasi, OTpe3OK, Jiyd. Yrois. Buuasl
6.1 yrioB. BeprukanbHble W CMeXHBIE yribl. buccektpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. [lapamienbHOCTh U NEPHEHANKYISPHOCTH IPSIMBIX
6.9 Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa OCeBOW cuMMeTpuu. [Ipumepnl
' CUMMETPHUU B OKPYKAIOIIEM MUPE

6.3 OCHOBHBIE TIOCTPOEHUA C IOMOUIBIO LHUPKYJId W JUHEWKU. TpeyroiabHUK.

Bricora, Mmennana, OuccekTpuca, UX CBOMCTBA




PaBHOOepeHHBII W pPaBHOCTOPOHHHMM  TpEyroJbHUKUA.  HepaBeHCTBO

6.4
TPEYroJIbHUKA
65 CpoiicTBa ¥ MPU3HAKH PAaBHOOCIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CBoiicTBa M NPU3HAKU NapaJUIeNbHBIX NpsAMbIX. CyMMa YIJIOB TpEyroJjbHHUKA.
' Bueminue yriibl TpeyrojibHHUKa
[IpssmoyronbHblii  TpeyroapHuK. CBOMCTBO  MeIuaHbl  IPSIMOYTOJILHOTO
6.7 TPEyroJibHUKA, MPOBEAEHHOM K  runoteHys3e. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYTrosabHBIi TPEYroiabHUK ¢ yriioM B 30°
HepaBeHnctBa B reoMeTpuu: HEpaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIIIMHE
6.8 JIOMaHOH, Teopema O OomblleM yrie U OOJbIIeH CTOPOHE TPEYroJibHUKA.
[lepnenguKymsip ¥ HaKJIOHHAS
6.9 'eomerpuueckoe Mecto TOYek. buccekrpuca yrima W CepeOUHHBII
' MEPIEHIUKYIISIP K OTPE3KY KaK TeOMETPUUECKHE MECTA TOUYEK
6.10 OKpy>XHOCTb M KPYT, XOpJa U JUaMeTp, UX CBOMCTBa. B3anMHOe pacronoxeHue
' OKPYKHOCTH U npsimoii. KacaTenbHas 1 cexyIasi K OKpyKHOCTH
6.11 OKpyXHOCTb, BIIMCAaHHasg B Yroj. BrnucanHas W onucaHHAas OKPYXKHOCTH
' TPEyroJIbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpust
6.1 YeteipéxyronpHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA
6.2 [IpsimoyronpHUK, pOoMO, KBaJpaT, X MPU3HAKU U CBONCTBA
6.3 Tpamenus, paBHOOOKasi Tparenusi, €€ CBOWCTBa M Tpu3Haku. [IpsmoyronbHas
' Tpaneuus
6.4 Meron yasoenus meauanbl. LlenTpansHas cumMmerpus. Teopema daneca u
' TeopeMa O MPOMOPIIMOHATHHBIX OTPE3KaX
6.5 Cpennue TMHUM TpeyroiabHUKA U Tpaneuuu. L{eHTp macc TpeyrojibHuKa
6. [TomoOue TpeyrosbHUKOB, KoddpduiueHt mnoxodbus. Ilpuznaku nomoOus
' TpeyroJabHUKOB. [IprMeHnenue nogo0us npu peleHu NPakTHYeCKuX 3a/1a4
6.7 dopMyItbl 1)1 TUIOIIAIA TPEYTOJIbHUKA, TTapaJljiejiorpaMma, poMOa 1 Tparennu




CroiicTBa Tuiomaneii reomerpuueckux ¢uryp. OTHOIIEHHE TUIOIIANCH

o8 oTI0OHBIX pUryp
6.9 Brrunciienne miomaneid TpeyroJbHUKOB M MHOTOYTOJBHHKOB Ha KJIETYaTOMN
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUH
' IIPaKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHIE€HC OCTpPOro Yyrjia MpSAMOYTOJbHOTO TPEYTrOJIbHHKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. |pUTOHOMETpHYECKHE (YHKIUU
yriaoB B 30°, 45° u 60°
6.12 BrniycanHble U LIEHTpalIbHBIE YIJIbL, YTOJI MEXAY KacaTelbHOW M XOpAoil. YIJibl
' MEXIY XOpJIaMU U CEKYIIUMU
6.13 BrnucanHble U ONMCAHHBIE YETHIPEX YT OIbHUKU
6.14 B3anMHoe pacnonoxxeHune AByX okpyxkHoctel. Kacanue okpyxHocteir. Obmue
' KacaTelbHbIE K ABYM OKPYKHOCTSIM
9 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
6 I'eomeTpus
6.1 Cunyc, xocunyc, tanreHc yrioB oT 0 qo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJeCTBO. POPMYJIBI IPUBEACHUS
6.0 Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopemMa CUHYCOB. PemieHue
' IIPAKTUYECKHX 3a7a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue nogobus. Ilogobre cOOTBETCTBEHHBIX AIEMEHTOB
6.4 Teopema 0 MpPOM3BENEHUHM OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIEHUU OTPE3KOB
' CEeKYILUX, TEOpeMa O KBaJpaTe KacaTelbHOMI
BexTop, mmHa (MOAy/ib) BEKTOPA, COHAINPABIIEHHBIE BEKTOPHI, MPOTUBOMOIOKHO
65 HaIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' ornepanuu HajJ BeKTopaMu. Pa3znoxeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.5 Koopaunarsl BekTopa. CkansipHOe NpPOU3BEIECHHE BEKTOPOB, MPUMEHEHHE IJIf
' HAXOXJICHUS JITUH U YTJIOB
6.7 JlexapToBbl KOOpAMHATHI HA IUIOCKOCTU. YPaBHEHUs INPAMONM U OKPYKHOCTU B




KOOpJMHATax, MepeceyeHre OKPYKHOCTEH U MpsAMBIX. MeToa KOOpAMHAT U €ro

IIPUMEHEHNE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa oxkpyxHoctu. ['pagycHas U paguaHHas Mepa yria, BBIUUCICHHUE JJIUH YT
' OKPYKHOCTEH
6.10 [Tnomane Kpyra, ceKTopa, CerMEeHTa
6.11 JIBukeHHs] TJIOCKOCTH W BHYTPEHHHE CUMMETpuu ¢uryp (dJaeMeHTapHbIe
' npexacrasinenus). [lapamiensusiit neperoc. [loBopot
BEPOATHOCTDb U CTATUCTHUKA
7 KITACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBienure naHHBIX B BHUAE TaOMUL, auarpamm, rpa@ukoB. 3amojHEHHE
£ 1 Ta0JUIl, YTEHHWE U TIOCTPOEHHUE JuarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) H
' KpyroBeIxX). UTeHne rpagkoB peasbHbIX npoleccoB. M3pneuenne nudopmannuu
U3 AMarpamMm U TaOJMll, UCTIO0JIb30BaHUE U MHTEPIIPETAIUs TAHHBIX
OnwucartenbHas CTAaTUCTUKA: CpeaHee apudmMeTHueckoe, MeauaHa, pas3Max,
5.2 HauOoJblllee U HauMEHbIIee 3HaueHUs Habopa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4aiiHOM U3MEHYMBOCTHU
CnyyaitHbplii 3KCHepUMEHT (OMBIT) M ciydailHoe coObiTHe. BeposTtHocTh u
5.3 yactota. Ponb MalloOBepOSITHBIX M NPAKTUYECKU JOCTOBEPHBIX COOBITHH B
npupoe u B oduiecTse. MoHeTa U UrpajibHas KOCTh B TEOPUH BEPOSITHOCTEH
I'pad, Bepmmna, peOpo. Crenens BepummHbl. Yucio pébep U cymmapHas
5 4 creneHb BepiiuH. [IpencraBnenue o cBa3HocTH rpada. Lenu u muxnsl. [Tyt B

rpadax. O6xon rpada (dunepoB myTh). [IpeacraBnenne 06 OpHEHTHPOBAHHOM

rpage. Perenue 3anau ¢ momousio rpagos

8 KUIACC




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

5 BeposTHOCTh U cTaTUCTHKA
5.1 [IpencraBnenue naHHBIX B BUJE TAOIUII, JUarpaMm, rpaukoB
£ MHOXeCTBO, 3JEMEHT MHOXKECTBa, MOAMHOXecTBo. Omnepauud  Haj
' MHOXECTBaMU: 00bEMHEHHUE, IIepeceueHue, JOMOTHEHNE
53 CpoiicTBa omepanuii HaJ MHOXXECTBAMH: IEPEMECTHTEIbHOE, COYeTaTeIbHOE,
' pacnpeaenuTeNbHOe, BKIIOYESHUS
£ 4 Hcnonp3oBanne rpaduuecKkoro TMPEACTABICHUS MHOXECTB ISl  ONHCAHHS
' peallbHBIX MPOLECCOB U SBICHUI, IPHU PEIICHUN 33/1a4.
- W3mepenune paccemBaHusi AaHHBIX. Jlucmepcus W CTaHAAPTHOE OTKJIOHEHUE
' YHCIOBBIX HaOOpoB. [lmarpamma paccenBaHus
DneMeHTapHble  CcOObITHSL  ciydaiiHoro ombita. CiydailHble  COOBITHSL.
5 6 BepositHoctn  coObiTuii. ONBITBI C  PaBHOBO3MOXHBIMHU ~ AJIEMEHTAPHBIMU
' coObiTusimu.  CitydaiiHblii  BbIOOp. CBS3b  MEXIYy MAJIOBEPOATHBIMH U
MPAKTUYECKH JOCTOBEPHBIMU COOBITUSMU B IIPUPO/IE, OOIIECTBE U HAyKe
JepeBo. CBOMCTBa J1epeBbEB: €IMHCTBEHHOCTDb IyTH, CYLIECTBOBAaHHE BHCAYEH
5.7 BEPILMHBI, CBSA3b MEXAY YHUCIOM BepmMH U uuciaoMm pédep. Ilpasuio
yMHOXXeHUs. Perenune 3a1a4 ¢ noMosio rpagos
[TpotuBononoxusle  coObiTusA. [uarpamma Diinepa. OObeauHeHue H
5.8 nepecedeHre coObiTuil. HecoBmectHble coObiTus. Dopmyna  crnoxeHHUs
BEPOSATHOCTEMN
59 VYcnoBHas BeposiTHOCTB. [IpaBuiio ymHoxenus. HezaBucrumbie coObITHS
[IpencraBieHne SKcriepruMEHTa B BHJE JAepeBa. PemieHne 3a1a4 Ha HaXOXK/ICHHE
5.10 BEPOSTHOCTEH C IOMOIIBIO JiepeBa CIy4alHOTo SKCIEPUMEHTa, Juarpamm
Ditnepa
9 KIIACC
Kon IIpoBepsieMbli 3JIEMEHT COACPKAHUS
) BeposiTHOCTB M cTaTuCTHKA
51 [IpencraBienne naHHBIX B BUAE TaOMUL, AMAarpaMm, rpa@uKoB, WHTEPIPETALIUS
' NaHHbIX. UTEeHHEe W TMOCTpOeHHE TaONull, AMarpamm, TIpapuKOB IO peaTbHBIM




JaHHBIM

5.2 [TepecTanoBku u pakTopuan

5.3 CoueraHus ¥ YUCIO COYCTAHUM

5.4 Tpeyronbuuk [lackans. Pemenue 3amau ¢ ucroib30BaHneM KOMOMHATOPUKH

EE I'eomerpuueckas BeposTHOCTh. CiydallHBIH BBIOOp TOYKM H3 GUTYPH Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH

5.6 Wcneitanue. Yenex u Heynaya. Cepus UCIIBITAHUN 0 IEPBOIO ycrexa

£ 7 Cepus wucneiTanuii bepHymin. BeposTHOCTH COOBITMH B CEpPUM  HCIIBITAHUN
' beprymn

5.8 CrnyyaiiHas BeJIMUMHA U paclpesiesieHue BEpOsSTHOCTEN

5 g Matemaruueckoe oxuaanue u aucnepcus. [Ipumepbl MaTeMaTHYECKOT0 OXKUAAHUS
' KaK TEOPETUYECKOr0 CPEIHEr0 3HAUECHHUSI BEJIMUNHBI
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

AJI'EBPA

Kon
NpoBepPsieMoOro
TpeOOBaHMSA

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o01ero oopazoBanusi Ha ocHoe PI'OC

YMeHue omnepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
Omepalv HaJl MHOXXECTBAMU, YMEHHUE OIEePUPOBATH MOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX MPU PEIICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpayuuecKoe MpeICTaBIeHHEe MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 ApYrux y4yeOHBIX MPEMETOB

YMeHue OIICPHUPOBATH IMOHATHAMM: OIIPCACIICHUC, aKCHMOMaA, TCOpEMaA,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOKHBIC
BBICKA3bIBaHUA, TPHUBOAUTH IIPUMCPBI U KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKa3bIBaHUH

YMeHue ornepupoBaTh MOHATHSAMHU: HATypadbHOE YHCIO, MPOCTOE M
COCTaBHOE YMCIIO, JIE€IUMOCTh HATypaJIbHBIX YHCEJI, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIh YHCJA, OOBIKHOBEHHAs ApOOb M
JecsTHYHas OpoOb, CTaHIAPTHBINM BUJ YKCIA, PallMOHAIBHOE YHCIO,
UppallMOHANILHOE 4YHUCJO, apu(METHUYEeCKUil KBaJpaTHBIM KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YHUCIAMH, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TMPEACTABISITH YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKpPYIJIATH YHUCIIA; YMEHUE JeNaTh MNPUKUAKY U OLICHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oonbllle €AMHUIBI; YMEHHME BBIOMHATH PAcdY€Thl MO (QopmyIam,
peoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMH, PA3I0KEHHE MHOTOYJIEHAa Ha MHOXKUTEIH, B

TOM 4HCII€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJApaTOB U




KBaJipaTa CyMMbI U pa3HOCTH

YMeHHe onepupoBaTh NOHATUAMU: YACIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOM IIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE UM KBaJpPAaTHHIC ypaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOW TMEPEMEHHOM, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE NPU PELIECHUHN 33134 U3 JIPYrux MpeaMeTOB
W TPAKTUYECKUX 337a4; YMEHUE HCIOJIb30BaTh KOOPAUHATHYIO
MNpSMYI0O ¥ KOOPAUMHATHYIO IJIOCKOCTH ISl M300pa)KeHHsl pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIN
byHKIMH, POMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCEHbIIEEC 3HAYCHUS
byHKIHH; yMeHHe OIIEpUPOBATH HOHATHUSAMHU: npsmast
MPONOPIMOHAIBHOCTh, JTHHEWHAas (YHKIUS, KBaJApaTudHas ()yHKIHS,
oOpaTHasi MPONMOPLUOHANBHOCTh, Mapabonia, rumnepoosa; yMeHue
cTpouTh rpaduku GYHKINM, UCTIOIL30BATh TpadUKH JJIs ONPEACIICHUS
CBOWCTB IPOLIECCOB M 3aBUCHUMOCTEH, JJI PELIeHMs 3a/1ad U3 JAPYrux
Y4eOHBIX TPEAMETOB W pEANTbHOW IKU3HH, YMEHHE BBIPAXKaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMINHAMU

Ymenue OIIepUpOBATH HOHSTHSIMHU: IIOCJIEZI0BATEIBHOCTb,
apudmernyeckas U TeOMETpUYecKass  IMPOTPEecCUr;  yMEHUe
UCIOJIb30BaTh CBOMCTBA MOCIEAOBATENbHOCTEH, (OPMYIBI CYMMBI U
o0IIero 4jaeHa MpH pelleHuH 3a/ad, B TOM 4YHCIe 3a4ad U3 JIPYrux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHne pemath 3aJaud pa3HbIX TUIIOB (B TOM YHCJI€ Ha TPOIICHTHI,
IO W 4YacTH, JBUXKEHHE, paboTy, IEHy TOBAapOB M CTOMMOCTh
TTOKYTIOK W yCIIYT, HAJIOTH, 3aJ1a4¥ U3 00JIACTH YIPABJICHUS] JIMYHBIMHU U
ceMeHbIMM  (UHAHCAMH); YMEHHE  COCTaBIIAITh  BBIPAXKCHHS,
YpaBHEHUsA, HEPABEHCTBA W CHUCTEMBl IO YCJIOBHUIO 3aJIauH,
MCCIIeIOBATh MOJIYYEHHOE PEIIEHUE W OLEHUBAThH MPaBIONOA00HOCTh

MOJIyYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: QUTypa, TOUKA, OTPE3OK, Mpsmas,

Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEAPEHHBIH




U PaBHOCTOPOHHUN TPEYroJbHUKH, MHPSIMOYTOJbHBIN TPEYroibHUK,
MennaHa, OUCCEKTpUca M BBICOTA TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,
napajuieiorpaMMm, pomM0O, MNpPSIMOYTOJIbBHHUK, KBaJpar, Tpamnerus;
OKpPY’KHOCTb, KpYT, KacaTelbHasl; 3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; IApaUIEIbHOCTh M NEPIEHAUKYISAPHOCTh NPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, MPOEKIUS,
nonobue Gpuryp, moo0HbIE TPEYTOJIbHUKN, CAMMETPHS OTHOCUTEIHHO
TOYKM M TNPSAMOW; YMEHHE pPAaClO3HaBaTh PaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaieNbHOCTh U MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yrojl
(BeqIMUMHA yTja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IUIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKpY’KaroIleM
MHUpE; YMEHHE MpPUMEHATh (OpMyJbl MEepUMEeTpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wuzo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIHMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY MWJIU

CHUMBOJIbLHOMY OIIMCAHUTO

13

YMmenue OIICpHUPOBATH INOHATHUAMUN: psAMOYTOJIbHaA CHUCTEMaA
KOOpAWHAT, KOOPAWHAThI TOYKHU, BCKTOD, CcymMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB,
YMCEHHUEC HCIOJb30BATH BCKTOPBI MU KOOPAWHATHEI JIA NPCACTABICHHA
JaHHBIX W PCIICHHUA 3aJdad, B TOM YHUCIIC U3 JPYrux y‘ICGHLIX

MPEIMETOB U peATbHOMN )XKU3HU

14

YMeHue omnepupoBarh TOHSATUSMHU: CTOJIOMKOBBIE M KPYTOBbIE

JIMarpaMMbl,  TaOmUIBl, cpenHee  apudmMeTHyeckoe, MeauaHa,




15

16

HauOoJIplllce W HAaWMEHBIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;
YMEHME  U3BJIEKAaTh, WHTEPHPETUPOBATH U  IPEOOPa3OBHIBATH
nHpOpMAIIHIO, TPEICTABICHHYI0 B Ta0lMIAaX M Ha JUarpaMmax,
OTPAXKAIOIIYI0 CBOMCTBA M XapPAKTEPUCTUKH PEATbHBIX IPOIECCOB U
SBJICHWI, YMEHUE pACIO3HAaBaTh HM3MCHYMBBIC BCIUYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHSATHSAMU: CIy4alHBIA OMBIT (CIy4yalHbIN
IKCIICPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy4allHOTO OIbITa, CIIy4ailHOe COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTH CIIy4alHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pelIaTh
3a/la4y METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBUjia YMHOXKEHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HHU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SBJICHUAX

YMeHue BbIOMpATh NOAXOISIIMNA W3YYEHHBIM METON AJIs pEeLIeHHS
3ala4d, MPUBOJUTH IIPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTHEJIbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH

I'EOPMETPUA

Kon
NpoBepPsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'O
o0urero oopaszopanusi Ha ocHoBe PI'OC

YMeHne omnepupoBaTh TOHATHSIMHU: MHOXECTBO, ITOJMHOMECTBO,
omepaly HaJl MHOXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LUK, TPUMEHATh UX MPU PELICHUU
3a/1a4; YMEHHE HCIOIb30BaTh rpapuueckoe MpeICTaBICHIHEe MHOKECTB
JUISL ONTUCAHMS peabHBIX MPOILIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 IPYrux y4yeOHBIX MPEAMETOB




YMeHue onepupoBarh MOHITHSIMH: ONpEIENIEHNE, aKCHOMa, TeoOpemMa,
JI0OKa3aTelIbCTBO; YMEHUE paclo3HaBaTh WUCTUHHBIE U  JIOKHBIE
BBICKA3bIBaHUS, MPHUBOJUTH MPUMEPhl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBarh MOHATHAMH: HATypajJbHOE 4YKCIIO, IPOCTOE U
COCTaBHOE 4YHCJIO, JEJIMMOCTb HATypalbHBIX 4YMCE, NPU3HAKU
JEIMMOCTH, LEJI0E YUCIIO, MOAYJIb 4YUCIA, OOBIKHOBEHHas IpoOb U
JecATu4Has ApoOb, CTaHJAPTHBIA BUJ YHUCIIA, PALMOHAIBHOE YHCIIO,
UppalMOHAILHOE YHUCJIO, apu(METUUYECKUIl KBaJpaTHbI KOpEHb;
YMEHHE  BBIIOJHATH JCHCTBUS C  YUCIAMM, CpaBHUBaTb U
yHOpSAIOYMBATh 4YHUCIA, IPEACTABIATh YKCIA HA KOOPAMHATHOMN
IPSIMOW, OKDYIVIATh YHUCIIA; YMEHHE JejaThb HNPUKUIKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSIMH: CTEHNEHb C LENbIM I0Ka3aTeleM,
apudmeTuyecKuil KBaJApaTHBIA KOPEHb, MHOTOWICH, anreOpandeckas
Ipo0Ob, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENeHU
Oonbllle €AMHUIBI; YMEHHME BBIOJHATH PAcdy€Thl MO (Qopmylam,
peoOpa3oBaHus LENbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0OKEHHE MHOTOYJIEHA Ha MHOXKUTEIH, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpPMYJ pa3HOCTH KBaJApaTOB U

KBaJpaTa CyYMMBI U pa3HOCTHU

YMeHH€e OnepupoBaTh MOHATUAMU: YACIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOM IIEPEMEHHOM, YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHUE pellaTh JUHEHHBbIE U KBAJPATHHIE YpaBHEHUS,
TpOOHO-pallMOHATIFHBIE YPaBHEHHUSI C OJHOW TEPEMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YpaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble ¥ JIPOOHO-paIlMOHAIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE MPU PEIIECHNUHN 3a]1a4 U3 JIPYrux MpeaMeETOB
U TPAKTUYECKHUX 3a7a4; YMEHHUE MHCIIOIb30BaTh KOOPAMHATHYIO
NPSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh JUISI M300pa)KeHHsI pelIeHUi

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLUS, rpaduK GyHKIHUU, HYIU
byHKINH, MIPOMEXKYTKH 3HAKOIOCTOSHCTBA, MIPOMEXKYTKH
BO3pacTaHMsi, yObIBaHUS, HaWOOJbIIEC M HAUMEHbIIEE 3HAYCHUS

byHKIIY; yMEHHE OIepupoOBaThH MOHSITUSIMU: npsimast




MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTuuHas (QyHKIUS,
oOpaTHasi TPONMOPIMOHATBHOCTh, Mapaboya, runepOona; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCITOJIL30BATh TPA(QUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, Ui PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAKAThH

(dhopMyliaMy 3aBHCUMOCTH MEXKIy BETMUYNHAMU

Ymenue OIIepUpOBATH MOHATHUSIMU: I10CJIEZI0BATEIBHOCTb,
apudmernyeckass U TeOMETpUYecKass  MPOTPecCUr;  yMEHHUe
WCIOJIB30BATh CBOMCTBA TOCIIENOBATEILHOCTEH, (OPMYJIBI CYMMBI U
o0mIero 4yjeHa MpU PelIeHUH 3a]ady, B TOM 4YHCIE 3a]a4 U3 APYTUX

y4eOHBIX TPEIMETOB U peaTbHOU KU3HU

YMeHue pemarb 3aJaud pa3HbIX TUIOB (B TOM YHCJIE Ha MPOLICHTHI,
IO M 4YacTH, JBUXKEHHE, paboTy, IEHy TOBAapOB U CTOMMOCTh
MTOKYIIOK U yCITyT, HAJIOTH, 337291 U3 00JaCTH YIIPABICHUS JTNIHBIMU U
ceMeiHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHMSI, HEPABEHCTBA M CHCTEMBbI 110 YCIOBHIO  3aJayH,
WCCIIEeIOBaTh MOJIYYEHHOE PEIlIEHUE W OLEHUBAThH MPaBIONOJA00HOCTh

IMOJIYUYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUH TPEYroJbHUKH, MHPSIMOYTOJbHBIN TPEYroibHUK,
Me/MaHa, OUCCeKTpUca M BBICOTA TPEYroJbHMKA, YETHIPEXYTOJIbHUK,
napajuieiorpaMM, pomMO, NpsIMOYTOJIBHMK, KBaJapar, Tpamenus;
OKpPY’KHOCTb, KpYT, KacaTelbHasl; 3HaKOMCTBO C ITPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemaTh 3aadyd, B TOM YHCJIE U3 IOBCEIHEBHOM
KU3HU, Ha HAXOXKJIEHHE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GuUryp u pakron

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; TMapaUIeIbHOCTh M TEPICHAUKYISIPHOCTh TMPSMBIX,
yron MexAy TMpsSMbIMH, TEpPIEeHIUKYISAp, HAKJIOHHAs, MPOEKIHS,
nogodue Guryp, mogo0HbIE TPEYTOJIbHUKHA, CHMMETPHSI OTHOCHTEIILHO
TOYKM M TPSAMOW; YMEHUE PACIO3HABATH PABEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieaIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaoIlleM MUpE

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PAaCCTOSHUE, YIOj




12

(BeMiMuMHA yTja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IJIOLIA/ib;
YMEHHUE OLEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaIOIIEM
MHpE; YMEHHE TMPUMEHATh (GOpPMyINbl MEepUMETpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, o0bema
MPSIMOYTOJIBHOTO MapaJUIeNICNIUIEIa; YMEHHUE NPUMEHITh IPU3HAKU
paBEHCTBA TPEYIOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHUKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOLICHUS IS

BBIYMCIICHU IUIMH, PACCTOSHUM, IIJI0IIAAeH

YMmenne wu3z0o0pakaTh IUIOCKHE (UTYpPBl M HX KOMOWHAIWH,
IIPOCTPAHCTBEHHbIE (UIYpbl OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB 10 TEKCTOBOMY HWJIU

CHUMBOJIbHOMY OIIMCAHUTIO

13

14

15

YMeHue  OonepupoBarb  IMOHATHAMHU:  IPSAMOYIOJbHAas  CHCTEMa
KOOpAMHAT, KOOpPJAMHATbl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOPA HA YHUCIIO, CKAIIPHOE IPOU3BEACHUE BEKTOPOB;
YMEHHUE HCIOJB30BaTh BEKTOPBI M KOOPAMHATHI JJIA IIPEACTABICHUS
JAHHBIX W pELIeHUs 3aJad, B TOM 4YHCIe M3 JAPYrHMX Y4eOHBIX

IIPEAMETOB U PEaIbHOMN )KU3HU

YMeHue omnepupoBaTh IOHSATUSIMHU: CTOJOMKOBBIE U  KPYTOBbIE
JMarpaMMbl,  TaOIuIBl, cpenHee  apudMeTHUeckoe, MeJIuaHa,
HauOoJbllee W HaMMEHbIIEe 3HAUYECHHUs, pa3Max YHCIOBOro Habopa;
YMEHUE  U3BJEKaTb, HHTEPIPETUPOBaTbH M  MPeoOpa3OBBIBATH
nH(pOpMalIHMIO0, TPEACTABIEHHYI0 B Tal0iMIaXx M Ha JAUarpaMMax,
OTPa)KAIOIYK0 CBOMCTBA M XapaKTEPUCTUKHU pPEaJbHBIX IPOLECCOB U
SBJIEHUN; yMEHHE paclo3HaBaThb HM3MEHYMBBIE BEJIMYMHBI B

OKpY’KaroIllleM Mupe

YMeHue onepupoBaTh MOHATHSAMHU: CIy4YalHBIA ONBIT (CIIy4alHbBIN
SKCHEPUMEHT), JJEMEHTapHOe COOBITHE (3JIEMEHTapHbIM HCXOJ)
CIIy4allHOTO OIBITa, CIIy4ailHO€ COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHUE HaXOJUTh BEPOSATHOCTH CIIyYailHBIX COOBITHH B OMNBITax C
PaBHOBO3MOKHBIMU DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJaud METOJIOM OpPraHM30BAaHHOTO Iepedopa M € HCIOJIb30BaHHEM
IIpaBWJIa YMHOJKEHUS; YMEHHE OLICHMBATh BEPOATHOCTH PEaIbHBIX
COOBITHI M SIBICHUH, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U

MaJOBEPOATHBIX COOBITMM B OKpYXAaloIlleM MHpPEe U B IKU3HU;
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3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX CO6BITHI>'I; 3HAaKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MAaCCOBLIX SABJICHUAX

YMeHue BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| JUIA pPELICHUs
3a/la4y, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U JKU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MATEMATHKU B
UCKYCCTBE, OIMCBIBATH OTAEIbHBIC BBINAIOIINECS  PE3YJIbTaTBhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, IPUBOIUTH

IIPpUMEPLI MAaTEMATUYCCKHUX OTKpBITI/Iﬁ U UX aBTOpPOB B OTEUYECTBEHHOM

Y BCEMUPHOU UCTOPHUH

BEPOATHOCTDb U CTATUCTHUKA

ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

Kon
NpoBepsieMoro
TpedoOBaHMSI

IIpoBepsiemble TpeOOBaAHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOM NMPOrpaMMbl OCHOBHOT0 001IIEr0
oOpasoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHIATUSIMH: MHOXECTBO, IIOJIMHOKECTBO, ONEPALIUN
Ha/l MHOXKECTBaMH; YMEHHUE ONepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUKJI, IPUMEHATh UX IPU PELICHUM 3a7ad; YMEHHUE HCIOJIb30BaTh
rpaguuecKkoe MpeACTaBI€HHE MHOXECTB [yl ONMCAaHUS  peabHBIX
IPOILIECCOB U SABJICHUH, IPH PEILICHUH 3aJjayu U3 IPYTUX YUeOHBIX TPEIMETOB

YMeHne omnepupoBaTh TMOHITHSAMHU: OIpEACIICHUe, aKkcuoMma, Teopema,
JI0Ka3aTelbCTBO;  YMEHUE  paclo3HaBaThb  HWCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS, MPUBOAUTH TPUMEPhl W  KOHTPIPHUMEPHL, CTPOUTH
BBICKA3bIBAHUS M OTPHIIAHUS BBICKA3bIBAHUI

YMeHne OINICpHUPOBATH TMOHATUAMU. HATYpaJIbHOC UYHUCIIO, IIPOCTOC U
COCTaBHOC YUCJIO, ACIIMMOCTb HAaTypaJbHBIX YHCCI, IIPU3HAKU ACITIUMOCTH,
[[eJI0€ YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApOOb M JECATHYHAs IPOOH,
CTaHJIAPTHBIA BUJ YHUCJIA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHUeCKUi KBaJpaTHBIM KOPEHb; YMEHHE BBITIONHATH JEHCTBUS C
YUCJIaMH, CPAaBHUBATH M YIOPSAAOYMBATH YHKCJIA, MPEACTABISITH YUCIa Ha
KOOPJIMHATHOW TPSAMOM, OKPYIVISATh YHUCIA; YMEHUE JeNaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUIN

YMeHue onepupoBaTb MOHATHSIMM: CTENEHb C LEIbIM IOKAa3aTENEM,
apu(MeTHUECKUI KBaApaTHbIM KOPEHb, MHOTOWIEH, ajredpandeckas 1poob,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOH CTENeHHu OoJblle
€IMHULbI; YMEHHUE BBIMIOJHATH pacuéThl Mo (opmyrnam, Mmpeodpa3oBaHUs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUH C KOPHSMH,
pa3ioKeHNe MHOTOWIEHAa HAa MHOXKUTENH, B TOM YHCJE C HUCIOJIb30BAaHUEM




(dbopMyI1 pa3sHOCTH KBaJIpaTOB U KBagpaTa CyMMbI H Pa3HOCTH

YMeHue omnepupoBaTh MOHATHUAMH: YKHCIOBOE PABEHCTBO, YpPaBHEHHUE C
OJHOM MEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
YMEHHE pemiaTh JIMHEHHBIE W  KBaJpaTHbIC ypaBHEHUS, JPOOHO-
palMOHAJIBHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
YpaBHEHUH, TUHEHHbBIC HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOH, B TOM YHCIE IpHU
pelIeHUM 3a/ad U3 JPYrux MPEeIMETOB W MPAKTUUECKUX 3a7ad; YMEHHUE
KCIOJIb30BaTh KOOPJAMHATHYIO MPAMYI0 M KOOPJMHATHYIO IIJIOCKOCTH JIst
M300pakeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMH: (QYHKUMS, Tpapuk (YHKIUH, HYIU
(GyHKLINH, TPOMEXYTKHM 3HAKOIOCTOSHCTBA, HPOMEXYTKM BO3pacTaHUs,
yObIBaHUs, HauOoJbllee W HauMEHbIIee 3HA4YeHUs (QYHKLUHUU; yMEHHUE
ONEpUPOBATH TMOHATHAMU: IpsAMas I[PONOPLHOHAIBHOCTh, JIHMHEHHas
byHkuus, KBaapaTuyHass (QyHKUUs, oOpaTHas NPONOPLUOHAIBHOCTD,
napabosa, rurnep0osia; yMEeHUe CTPOUTH TpapuKu (PYHKIUH, HCIIOIB30BATh
rpaduKu IS ONPENENICHUS] CBOWCTB TPOIECCOB M 3aBHCUMOCTEH, LIS
pemieHust 3a7a4 U3 JPYyruxX YYeOHBIX TPEAMETOB M PEATbHOW JKU3HHU;
YMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXITY BETHINHAMHU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIHHOCTh, apupMeTndIecKas
W TreoMeTpuueckas TMPOTPECCHU; YMEHHE HCIOJIb30BaTh  CBOWCTBA
MOCJIEIOBATEILHOCTEHN, (POPMYJIBI CYMMBI M OOIIEro 4ieHa MpH pelieHUun
3a/la4, B TOM YHCJE 3a7a4 W3 JIPYrUX YYEeOHBIX MPEAMETOB U PeaIbHON
JKU3HU

YMeHue pemars 3a/1a4i pa3HbIX THIOB (B TOM YHUCIIE Ha MPOLEHTHI, IO U
4yacTH, JBH)KEHUE, paboTy, 1IEHy TOBapOB U CTOMMOCTb MOKYIIOK M YCIYT,
HaJIOTHM, 3aJa4d W3 O0OJacTH YNpPaBJIE€HUS JIMYHBIMU U CEMEUHBIMU
(¢uHaHCaMM); YMEHHUE COCTaBJISATh BBHIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHIO 3aJa4d, HCCIEIOBATH IIOJIyYEHHOE pEIICHHE U
OLIEHUBATh MPABJIONOA0OHOCTD MOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBarh MOHATUSAMU: (QUTypa, TOUKA, OTPE3OK, MpsAMas, Jyd,
JIOMaHas, Yroj, MHOIOYIOJIbHUK, TpPEYTrOJIbHUK, paBHOOEIPEHHBIM U
PABHOCTOPOHHHUI TPEYTOJIbHUKH, IPSIMOYIOJBHBINA TPEYrOJIbHUK, MEIHAHA,
OuccekTpuca 51 BBICOTA TpEYroJbHUKA, YETBIPEXYTOJIbHUK,
napajuiesiorpaMm, poMO, MPSMOYTOJIBLHUK, KBaJIpaT, TPaelus; OKPYKHOCTb,
KpYT, KacaTelbHast, 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTYpaMU; YMEHUE
pemaTth 3a/la4d, B TOM YHKCJIE W3 MOBCEIHEBHOW XU3HU, HA HAXOXKICHUE
TreOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM H3YYEHHBIX CBOICTB uryp u
(bakToB
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YMeHue omnepupoBaTh IMOHATHSIMU: PAaBEHCTBO (UIYp, PpaBEHCTBO
TPEYrOJIbHUKOB; IApaUIEIbHOCTh U IEPIEHAUKYISIPHOCTh IPSIMBIX, YroOJl
MEXy MPSIMBIMH, MTEPIEHANKYISIP, HAKJIOHHAS, IPOEKIHs, mogodue Gpuryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHS OTHOCHUTEIBHO TOYKH U TPSIMOM;




YMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETpPHIO U momaodue ¢uryp,
HapauIeIbHOCTh U EPIEHANKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MHPE

11

12

YMeHue ornepupoBaTh MOHSATHUSMHU: JIJIMHA, PACCTOSHHUE, Yroi (BeIMYMHA
yrila, CHHYC U KOCUHYC yTJla TPEeYroJbHHUKA), IJIOMIA/b; YMEHUE OLIEHUBATh
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(dbopMyITBI IEPUMETPA U TUIOIIAIA MHOTOYTOJIBHUKOB, JTHHBI OKPY>KHOCTH H
wiomaad kpyra, o0beMa NPSMOYTOJIBHOTO Mapajulefienunea; yMEHUe
MPUMEHSTh NMPU3HAKU PAaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojibHuka, teopemy Iludaropa, TpuroHomeTpuyeckue COOTHOIICHUS
JUTSL BBIYMCIICHUS JJTUH, PACCTOSIHUM, TUIOIIa e

Ymenne  u3zo0pakaTh  IJIOCKME  GUTYpl W HX  KOMOMHAmuw,
IPOCTPAHCTBEHHbIE (QUIYyphl OT PYKH, C IOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB M0 TEKCTOBOMY HJIM CUMBOJBHOMY
OIHCaHMIO
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YMmenune OIICpHUPOBATHL IOHATUAMMU: IMPAMOYIOJIbHAA CUCTEMA KOOpPAMWHAT,
KOOpAWHATbl TOYKH, BCKTOpP, CyMMa BCKTOPOB, MPOU3BCACHHUEC BCKTOPA Ha
YUCJIO, CKAJLIpHOC IIPOU3BCACHUC BCKTOPOB; YMCHHC HCIIOJIB30BATh
BCKTOPbI U KOOPAUHATLI JJIA IPCACTABJICHUA NAHHBIX W PCHICHHA 3d/iad, B
TOM YHUCJIC U3 APYIrux y‘Ie6HHX npeaAMETOB U peanLHoﬁ KHU3HU
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YMeHue onepupoBaTh NOHATHUSMU: CTOJOMKOBBIE U KPYrOBbIE AMATrPAMMBbI,
TabJIMLbI, cpeiHee apuMeTnyecKoe, Mearana, HauboJbIllIee 1 HauMEHbIlIee
3HA4YeHUs,  pa3Max  4YHMCIOBOrO  Habopa;  yMEHHE  M3BJIEKaTh,
MHTEPIPETHPOBATh U MPeoOpPa30BbIBATE HHPOPMALIUIO, TIPEACTABICHHYIO B
TabIUIaX M Ha JMarpaMmmax, OTPaXKarolllyl0 CBOWCTBA M XapaKTEPUCTHUKHU
pEAIbHBIX NPOLECCOB U SIBICHUN; YMEHHE paclo3HaBaTh W3MEHYMBbIE
BEJIMYMHBI B OKPYXKAIOLIEM MHpE

YMeHue onepupoBaTh IMOHATUSAMHU: CIy4alHBIM ONBIT  (CIy4yaiHbIHA
DKCIIEPUMEHT),  JJEMEHTapHOe€  CcoObITHEe  (dIIEMEHTApHBI  HMCXON)
CJIy4alfHOT'O OTIbITa, CIly4yailHOE COOBITHE, BEPOSTHOCTh COOBITHS; yMEHHUE
HaXOJUTh  BEPOATHOCTH  CIy4alHBIX  COOBITUM B ONBITAX  C
PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE peIlaTh 3aadu
METOJIOM OpraHM30BaHHOIO Imiepedopa M C HCIOJIB30BAHMEM IIpaBHIIa
YMHOXXEHUS; YMCHHE OIICHHBATh BEPOSATHOCTH pEAbHBIX COOBITHH U
SIBIICHHUI, TTOHUMAaTh POJIb TPAKTHYECKH TOCTOBEPHBIX M MAIOBEPOSITHBIX
COOBITHII B OKpYKaloIlleM MHpE W B JKU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCEN U €ro
POJIbIO B MACCOBBIX SIBJICHUSX
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YMeHue BoIOUpaTh MOAXOSANINN W3YyUEHHBINM METOM JJIs pelieHUs 3a7adu,
MPUBOJIUTH TPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC H
JKW3HHM, PAaclo3HaBaTh MPOSBICHHE 3aKOHOB MAaT€MAaTUKU B HCKYCCTBE,
ONUCHIBaTh OTJEIbHBIC BBIJAIOIIMECS PE3YNbTAaThl, MOJYYCHHBIE B XOJI€
pa3BUTHUSI MAaTEMAaTUKH KaK HAayKd, IPUBOAUTH MPUMEPHl MATEMATHUYECKUX
OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




HEPEYEHD 3JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

1 UYucna 1 BBIYUCIICHUS

11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEbIX YUCEl

1o OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH, MPOLEHTHI, OECKOHEUHbIE NEPUOANYECKUE
. npobu

1.3 Panmonanesheie yncna. Apudmernyeckue onepamnuu ¢ pairuoHaIbHBIMHI YUCIaMU

14 JleicTBUTENbHBIC 4YHUCHTA. ApHUPMETHYCCKHE ONEpalud ¢ JCHCTBUTCIbHBIMH
- qHrcIaMu

L5 [TpuOnm>kEHHBIC BBIYHCICHUS, TpPaBWIa OKPYIVICHUS, TPUKHUIKA H OICHKA
- pe3ynbTaTta BRIYUCICHUN
2 Anrebpanyeckue BEIpaKESHUs

2.1 BykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

29 Crenenp ¢ nensiM mnokazateneMm. CTeNeHb C paldOHAJIbHBIM IOKA3aTeNeM.
. CBoiicTBa cTeneHU

2.3 MHorouneHsl

24 Anrebpandeckas 1po0b

”E ApudmeTnueckuii KOpeHb HaTypalbHOU cTerneHu. JlefcTBUs ¢ apupMETHUECKUMU
. KOPHSIMU HaTypaJIbHOW CTENEHU
3 YpaBHEHHs U HEPABEHCTBA

31 ensie w apoOHO-parmoHaNbHBIE ypaBHEHUsA. CHCTEMBI W COBOKYIHOCTH
. ypaBHEHUU

39 ensie u apoOHO-panMoHaIbHBIE HepaBeHCTBAa. CHCTEMBI W COBOKYITHOCTH
. HEPaBEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4
4 Uucnoble NOCIIeI0BATENbHOCTH

4.1 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3ajaHus IIOCIICI0BATEIBHOCTEH

4.2 Apudmerndeckas ¥ TeoMeTprUIecKas mporpeccuu. @opMyiia CJI0KHBIX TPOIEHTOB




OyHKIUU

Oynkius, crocodsl 3ananus GyHkun. ['papuk ¢pynkuuu. O6macTs onpeaeaeHus

U MHOXecTBO 3HaueHwid  Qynxmum. Hymm — Qynkmum.  [Ipomexyrku

5.1. 3HAaKONOCTOAHCTBA. IIpomMeKyTkM MOHOTOHHOCTH (yHKIMH. MakcuMymbl WU
MUHUMYMBbl (yHKIMM. HawmbGonbliee v HauMeHblllee 3HaueHUWE (QYHKLIHMUM Ha
MIPOMEKYTKE

6 KoopanHaTsl Ha IpsIMOi U TUIOCKOCTH

6.1 Koopaunarnas npsimas

6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue GpUrypsl 1 UX CBOICTBA

7.2 TpeyronbHuk

7.3 MHOTroyrojabsHUKU

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenune reoMeTpu4ecKiux BEITUUYUH

7.6 BexTopsl Ha TIIOCKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 BeposiTHOCTB

8.3 Kombunatopuka

8.4 MHosxecTBa

8.5 I'pader




YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

1. MakapsrueB FO.H., Munatok H.I'., Hemkos K.W. u np, Anrebpa: 7-i kiacc, M;
IIpoceenienue, 2022.

2. MakaperueB F0.H., Munmrok H.I'., Hemxor K.W. u np, Anre6pa:8-it kinacc, M;
IIpoceenienue, 2022.

3. Maxkapsrues FO.H., Munmiok H.I'., Hemxos K.U. u np, AnreGpa: 9-i kiacc, M;
IIpocsemenne, 2022.

4. Aranacsu JI.C., byry3oB B.®., Kanomues C.b. u ap, 'eomerpusi: 7 - 9-¢
kinaccel, M; IIpocsemenue, 2022.

5. Briconkuit W.P., Smenko W.B.; mox pen. SAmenko M.B. BepostHocTh u
cratuctuka 7-9 k., Ilpocsemnienue,2023.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. Marematuka. Anrebpa: 7—9-e kaccel: 0a30BBIi YPOBEHb: METOIUYCCKOEC
noco0re K MpeIMeTHON JTMHUU yuyeOHuKoB 1o anrebpe FO. H. Makapeoiyena,
H.I'. Munmok, K. WM. HemkoBa u ap./ — 2-e u3xg., crep. — Mockaa:

[Ipocsemenne, 2023.

2. Maremaruka. ['eomerpus: 7—9-¢ kiraccel: 0a30BBIM YPOBEHb: METOJIMYECKOE
nocoOue K MpeIMETHON JIMHUM ydeOHWKOB 1o reomerpuu JI. C. AranacsHa,
B.®. byrysoBa, C. b., Kagomuesa u ap./ — 2-e usa., crep. — Mocksa:
[Tpoceemienue, 2023.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmuoteka I{OK https://m.edsoo.ru/7f415b90
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