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AJITEBPA
HOACHUTEJBHAA 3AIINCKA

Anrebpa sBIsSETCS OIHWUM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETro
00pa3oBaHUs: OHA 00ECTIEYMBACT U3YUCHHUE IPYTUX TUCIUIUINH, KAK €CTECTBEHHO-
HAy4YyHOr0o, TaK U TyMaHUTApHOIO LHUKIOB, €€ OCBOEHHE HEOOXOAUMO MJis
POJI0JKEHUs 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. PazButue y o0ydarommxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXONKACHUM U CYIIHOCTH alreOpandecKux
abcTpakiMii, cnoco0e OTpaKeHHUsT MaTEMAaTUYECKON HayKOM SIBJIEHUI U MPOIIECCOB
B NpUpPOJE U OOIECTBE, POJIM MaTEeMaTHYECKOIO MOJCIUPOBAHHMS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aJaNTaliyd B COBPEMEHHOM LU(POBOM
obuiectBe. M3yuyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUs HaOI0JaTh,
CpaBHHMBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHS M BBIBOBI,
dbopmynHpoBath yTBepkacHUA. OCBOCHHUE Kypca alreOpsl 00ecreuynBacT pPa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCsA: OHU MCHOJB3YIOT JACAyKTUBHBIE U
WHAYKTUBHBIE pacCykIeHus, 0000IeHNe 1 KOHKPETH3AINI0, abcTparupoBanue u
aHanoruto. OOyuenme  anrebpe  mpeamoyiaracT — 3HAYMTEIBHBIH  O00BEM
CaMOCTOSITENIPHOM ~ JIEATEIbBHOCTH O0YYaloUIMXCcs, II03TOMY CaMOCTOSITENIbHOE
penieHue 3aa4 SBIsIeTCs peaqu3alueil 1eaTeIbHOCTHOTO MPUHIINIIA 00yYeHHS.

B ctpykType nporpammsl yaeOHOTO Kypca «Anrebpay At OCHOBHOTO O0IIETo
o0pa30oBaHHsg OCHOBHOE MECTO 3aHMMAIOT COJEPKATENbHO-METOAUYECKUE JTUHUU:
«Yucna ¥ BBIYUCICHUA», «ANredpandeckue BBIPAKCHHS», «YpaBHEHUS W
HepaBeHCTBa», «DyHkium». Kaxmas u3 3THX CoOJep’KaTeNbHO-METOIUUYECKHX
JVHUH pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YUYEHUsI Kypca, B3aUMOJECHCTBYS €
JIPYTUMHU €ro JuHusMA. B xome wu3ydeHuss y4deOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JTOTHYECKH PacCyKIaTh, MCIOJIB30BATh T€OPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3W ¢ 3TUM B mporpaMMy Yy4eOHOTro Kypca «Anredpa» BKIIOUYCHBI
HEKOTOpbIE OCHOBBI JIOTMKM, IPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3jernax
MaTEMaTUYECKOro 00pa3oBaHUsl U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTHuecKoro s3eika. CopepkaTenbHOW U
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTrO Kypca «Anredpa» SBISETCA €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanne muHUM «Uucna W BBIYHCICHUS» CIYXKUT OCHOBOW JJIs
JaJIbHENIIEr0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroLIMXCs
JIOTUYECKOTO MBILUICHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aIrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TIOBCEAHEBHON
XKW3HU. PazBuTHE MOHATHSA O YUCJIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs



CBSI3aHO C pAalMOHAIBHBIMU W HPPAlUOHAJIBHBIMU YHCIaMH, (HOPMUPOBAHHEM
MpeACTaBICHUM O JEHCTBUTEIHHOM YUCTIE. 3aBEPIICHUE OCBOCHHUS YUCIOBOUM TUHUU
OTHECEHO K CpeHEeMY 00IeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKkux JIMHUM — « AJITeOpanyecKue BhIPAKEHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y O0YUaAIOIIUXCS
MaTeMaTU4YECKOro arrapara, HEOOXOAUMOTO [Jisi PEIICHHsS 3aJad MaTEeMaTHKU,
CMEXKHBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOuiero oOpa3zoBaHMs y4eOHbI MaTepHall TPYNIIMPYETCS BOKPYI palMOHAIbHBIX
BBIpOKEeHMA. AnreOpa JEMOHCTPUPYET 3HAUYE€HWE MaTEMaTUKH KakK s3bIKa s
MOCTPOCHUSI MAaTeMaTHYEeCKMX MOJIeeil, ONMHMCAHUS TPOLECCOB U  SIBJICHUUN
peanpHOro Mupa. B 3amaun oOyuenus anreOpe BXOIAT TaKkKe JaJIbHEHIIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOTO, B YACTHOCTH, JJISI OCBOEHHUS Kypca
uHQOpPMATUKHA, ¥  OBJAJICHUEC HABBIKAMU  JICIYKTUBHBIX  PACCYXKJICHUU.
[IpeoOpa3zoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUS,
CIIOCOOHOCTEH K MaTeMaTUYeCKOMY TBOPYECTRY.

Conepxxanue GyHKIMOHAIBHO-TpaUUEeCKON JTMHUM HALIEJICHO Ha MOTyYeHHE
OOyJarOIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEW MaTeMaTU4eCKOW MOJIeTU
JUTSI OMTUCAHUS ¥ UCCIIEIOBAHUS pa3HOOOPA3HBIX MPOIECCOB U SBJICHUM B IPUPOIE U
obmiectBe. M3yueHnne maTepuana cmocoOCTBYET pa3BUTHIO Y 00YyHAOIINXCS YMEHUS
WCIOJIb30BaTh Ppa3JIMYHBIE BBIPA3UTEIBHBIE CPEICTBA S3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJg B (QopmupoBaHue
MpEACTaBICHUM O POJIM MATEMATUKHU B PA3BUTUU LIMBUIIU3AIUU U KYJIbTYPBI.

CornmacHo yueOHOMY IMlaHy B 7-9 Kjaccax wu3ydaercs y4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/elibl COJCP KAHMS:
«Yucna u BBIUMCICHUS», «ANreOpanueckue BBIPAKCHUS», «YPpaBHEHUS U
HEpPaBEHCTBa», « DyHKIUNY.

Ha usyuenue yue6HOTo Kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce —
102 yaca (3 yaca B Henento), B 8 knacce — 102 yaca (3 yaca B Hegento), B 9 knacce
— 102 gaca (3 yaca B He/IeIIO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEXO0] OT OJHOU (OPMBI 3amHUCH
apobeit k apyroit. IloHsTHe panMOHAIBHOrO 4YHCJA, 3alkiCh, CpPaBHCHHE,
yHOpAIOYMBAHUE  pAlMOHAIBHBIX uucen. ApudmeTndeckue JEUCTBHS €
palMOHAJIbHBIMU YKCIIaMU. Pelienne 3amad u3 pealbHOW NPAKTUKW HA 4acTH, Ha
JpooOu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTejeM: ONpeNesieHue, MpeoOpa3oBaHHe
BBIPAKEHUI HA OCHOBE OIpe/eNieHus, 3auch 00abIMX yncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJE poOU U ApoOM B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4u Ha
IIPOLICHTBI, PEILICHNE 3a1a4 U3 PEaJIbHON ITPAKTUKH.

IIpuMeHeHne TOPU3HAKOB  JCIMMOCTH, pAa3JIOKEHHME HAa  MHOXKUTEIH
HATypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Mciae mpsiMas W oOparHas
[IPONIOPLUUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHU s

[IepemeHHbBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YeHUs NepeMeHHbIX. [IpeacraBinenne 3aBUCUMOCTY MEXKAY BEIUYMHAMU B BUJIE
dbopmybl. Beruucnenus no popmynam. [IpeobpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, MpaBWIa MpPeoOpa3oBaHUsl CyMM U
IIPOU3BENICHUH, TPaBUIa PACKPBITUS CKOOOK U MPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBoOliCTBa CTENEHU C HATYyPAJIBHBIM [I0KA3aTEJIEM.

OpHowreHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. Ciio)KeHue, BIYUTAHHUE,
YMHOXXEHHE MHOTO4JIEHOB. POPMYJIBI COKPAILIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaJpar pazHocTu. Popmyiia pa3HOCTH KBAAPaTOB. Pa3noxkeHrne MHOTOYIEHOB HA
MHOUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, INpaBujia NpeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCUJIBHOCTb YPAaBHEHHUM.

JIuHeliHOE ypaBHEHME C OIHOM NEPEMEHHOW, YUCIO KOPHEH JIMHEWHOTO
YPaBHEHUS, PELICHNE JIMHENHBIX ypaBHEHUH. COCTaBlIEHNE YPAaBHEHUM 110 YCIOBUIO
3a7a4yu. Pelienre TeKCTOBBIX 3a/1a4 C IIOMOIIBIO YPABHEHUM.

JluneltHoe ypaBHEHUE C IBYMsl IEpEMEHHBIMU U ero rpaduk. Cuctema AByX
JMHEWHBIX YPAaBHEHHU C JAByMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHHM
criocoOoM 1oAcTaHOBKU. [IpuMepsl pereHnst TEKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO CUCTEM
YpPaBHEHUM.

DOyHKUNHA



Koopaunara Touku Ha npsiMoi. UucnoBble TPOMEXKYTKU. PaccTosiHne Mexay
JBYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

[IpsimoyrosbHas cucteMa KoopAauHaT, ocu Ox u Oy. Alcuucca U OpJuHaTa
TOUYKH Ha KOOpJIMHATHOM IIockocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'paduk GyHKImy.
CaoiictBa ¢ynkimi. Jluneiinas ¢yukuums, e€ rpaduk. ['paduk pynkipm y = [x|.
['paduueckoe penieHue JMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHHUIA.

8 KVIACC

Yucaa v BIYMCICHUA

KBaapartubiii kopeHb u3 uwucna. [loHsitue 00 uppanMoOHAIBHOM YHCIIE.
Jecstuunbie TpuOIMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apupMeTUUECKUX
KBa/IPAaTHBIX KOPHEW M UX MPUMEHEHHE K MPeoOPa30BaHUI0 YHCIIOBBIX BBIPAKEHUN
Y BBIUHUCIICHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

CrteneHb C 1eJbIM MoKa3zaTeaeM U e€ cBoicTBa. CTaHaapTHAs 3allUCh YUCTIA.

AnredpanvyecKue BbIPpaKEHUA

KBanpatHblil TpEXUIICH, PA3JIOKEHUE KBAJIPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanyeckoil apoow.
CnoxeHue, BBIYUTAHHE, YMHOXEHHE, JIeJIeHHE alreOpandecKkux ApoOer.
PannonanpHbIe BRIpaXKEHHS U X ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABECHCTBA

KBanpartHoe ypaBHeHue, hopmysia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOJAIIMXCS K JIMHEWHBIM W KBAJPATHBIM.
[Ipocreiimme ApoOHO-paOHAIbHBIE YPaBHEHUS.

['paduyeckas uHTEeprpeTaysi ypaBHEHUN C JBYMS TIEPEMEHHBIMU U CHUCTEM
JVMHEMHBIX ypPaBHEHUW C JABYMsl IE€peMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C JIByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEHCTBO C OJIHON MEPEMEHHOM.
PaBHOCWIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
Cucrembl INHEMHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

DOyHKIUU

[Tonsarue pynkuuu. O61aCTh ONpeEICTCHUS] U MHOXXECTBO 3HAUCHUHN (PyHKIIUH.
CriocoOsb1 3amanust QyHKITHA.

I'paduk Pynkuun. UYrenue cpoiicTB ¢yHKuuMu mo €€ rpaduky. IIpumeps
rpa@uKoB (QYHKIHMI, OTPAKAIOIIHUX PEATIBHBIE IPOLECCHI.



DyHKIMK, ONKCHIBAIOIIME MPSIMYK0 W OOpaTHYI IIPOINOPIMOHAJIBHEIE
3aBUCUMOCTH, MX rpadukud. OyHKIUU y = x2, y = x3, y = \x, y=|x|. I'padugeckoe
pelleHne YPABHEHUI M CUCTEM YPAaBHEHUIA.

9 KJIACC

Yucaa v BIYMCICHUA

PanronanpHbIe YKCIIa, UppAllMOHATBHBIC YHCIIa, KOHEYHBIE M OCCKOHEUHBIC
JEeCATUYHBIE APpoOH. MHOXKECTBO AEHUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHbIE JACCSATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKIy MHOKECTBOM JEHCTBUTEIBHBIX YACEN U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JIEMCTBUTENIbHBIX YHCEN, apU(PMETUYECKUE JEUCTBHUS C
JICUCTBUTEILHBIMH YHCIIAMU.

Pasmeppl 0OBEKTOB OKpYXKAlOLIEr0 MHpa, AJIUTEIBHOCTh IMPOIECCOB B
OKPY’KarOIIEM MHpE.

[TpubnnxEHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpHOImKeHusi. OKpyrieHue
yucen. [ Ipuknaka u oneHka pe3ynbTaTOB BEIYMCICHUN.

YpaBHeHUS U HEPABECHCTBA

JInneriHoe ypaBHeHUE. PellieHrne ypaBHEHNM, CBOASAIINXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJgpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemienus ypaBHEHUN TPETbEW M 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-panMoOHaIbHBIX YpaBHCHHH. PerieHuwe TEKCTOBBIX 3a/ad
aNreOpandeckuM METOJIOM.

VYpaBHeHue ¢ AByMs MEPEMEHHBIMU M ero rpaduk. Pemienue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucrteM IByX ypaBHEHH,
OJTHO W3 KOTOPBIX JHUHEHHOE, a Japyroe — BTOpod cremeHu. [ paduueckas
VMHTEPIPETALNS CUCTEMbI YPABHEHUH C IBYMSI IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 anredpandyeckum crocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne IMHEMHBIX HEPABEHCTB C OJHOW IlepeMeHHOU. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBA.
['paduueckas wHTEepnpeTanuss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBagpatnunas ¢ynkuus, e€ rpaduxk u cBoicrsa. I[lapabona, KoopauHATHI
BEPIINHBI TapadoJIbl, 0Ch CAMMETPHUH Mapa0OJIbI.

I'paduxn pyuxmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , u ux
CBOMCTBA.

YucaoBble N0CJI€10BATEILHOCTH M MPOIPeCcCHH



[ToHsiTHE 4YHKCIIOBOM MOCHEAOBATEIBHOCTU. 3aJaHUE IOCIEI0BATEILHOCTH
peKkyppeHTHOM hopmyIioi u popMyJioit n-ro ueHa.

Apudmernueckas U reoMerpuyeckas mnporpeccur. @opMynbl n-ro 4iieHa
apuPMETUIECKON 1 TE€OMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX /1 YJICHOB.

N300paxkeHne YICHOB apH(PMETUUYECKONM M T€OMETPUYECKOM Mporpeccui
TOYKaMHA Ha KOOPAWHATHOM IJIOCKOCTHU. JIMHEWHBIN M A3KCNOHEHUUAIBHBIN POCT.
CioXHbIE IPOLICHTBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTAaThl OCBOCHHS TIPOrpPaMMbl  Y4eOHOrO Kypca
«Anredpa» XapaKkTepu3ylTCs:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MPOSIBJICHUEM HHTEPECAa K MPOLUIOMY UM HACTOSAIIEMY POCCHUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K JIOCTWXKEHHUSIM  POCCHMCKHUX
MaTeMaTUKOB U POCCUMCKOW MAaTeMaTUYECKOW HIKOJbI, K HMCHOJb30BAHHUIO 3THUX
JOCTUKEHUN B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00SI3aHHOCTEN Ipak/laHWHA U pealli3allii ero
mpaB, TPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUN, MPOEAYp TPaKIAAaHCKOTO 00IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIJIeM, CBI3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JIOCTHKEHUM HAyKH, OCO3HAHHUEM Ba)KHOCTHU
MOPaJIbHO-3TUUYECKUX TPUHIUIIOB B ICSTEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PELUICHUM NPAKTUYECKUX 3a7ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
oOpa3oBaHUs Ha MNPOTSHKEHUM BCEU KU3HU JUISl yCHENIHOW mpodeccuoHanbHON
JESATENHPHOCT M PAa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM MHJMBUIyATbHOU TPAEKTOPUU 00pa30BaHMS M )KM3HEHHBIX MJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCHPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYKJCHHM, YMEHUIO BUJIETb
MaTeMaTU4YECKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpUCHTaIlMeld B JCATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUA YelIOBEKa, MPUPOJIBI U
oOIIecTBa, MOHMMAHMEM MAaTEMaTUYeCKOM HayKu Kak cdepbl 4YeToBEYEeCKOM
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAYMMOCTH JJISI Pa3BUTHS LMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KYJIbTYpOW Kak CPEeJICTBOM
MO3HAHUST MHpPA, OBJAJCHUEM NPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATEIbCKON
NEATEIIbHOCTH;



6) ¢usuuyeckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1arONOIyYHUs:

TOTOBHOCTBIO NPHUMEHATH MaTEeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbs, BEIEHUS  370pPOBOrO0  oOpa3a  KH3HM  (310pOBOE  IUTAaHHUE,
cOAIaHCUPOBAHHBIM pEXUM 3aHATHM M OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JIPyroro 4eioBeKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpHEHTalMel Ha MPUMEHEHUE MATEMATHYECKUX 3HAHU JIUIs peIIEeHuUs 3a/1a4 B
00J1aCTH COXPaHHOCTH OKpPYXarollel Cpe/ibl, INIAHUPOBAHUS NOCTYIIKOB M OLICHKH
UX BO3MOXHBIX MMOCHEACTBUI I OKPYKaIOLIEH Cpefibl, 0CO3HAHUEM TIJ100aJIbHOTO
XapakKTepa 3KOJOTMYECKUX MPOOIEM U MyTEH UX PELIEHUS;

8) aganTanus K M3MEHSAIOMMMCS YCJOBUSAM COUMAJIbHOW M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJOBHUSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y OPYTHX JIOjAeH, mpuoOpeTarb B COBMECTHOW JAESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 ONBITA APYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHWM, B TOM YHUCIE
(GopMyJIMpOBATh UJIEU, IOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMIIETEHTHOCTEM, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPeOYyHOIIMA KOHTpMEp, KOPPEKTHPOBATh
IPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYJIUPOBATH M OLIEHUBATh PUCKH U
NoCIeACTBUSL, (DOPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTe/IbHBIE YHuBepCaJibHbIC y‘leﬁHLIe I[eﬁCTBHH

ba3oBbie Jornyeckue 1eMcTBus:

e BBIABIIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE NMPU3HAKA MATEMAaTUYECKUX
O00BEKTOB, TOHSATHUN, OTHOIICHWHA MEXIy MOHITHIMH, (HOPMYIUPOBATH
OTIpeNIeNICHUs]  TOHSATWW, YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKalyyu, OCHOBAaHMS JIsi OOOOIIEHUS M CPAaBHEHUS, KPUTEPUU
IPOBOJIMMOTO aHAIHN3a;

e BOCIpPUHUMATH, (QopMymHpoBaTE W MNPeOOPa30OBBIBATE  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €IUHUYHBIC, YaCTHBIE W 0OIIue,
YCJIOBHBIE;



BBISIBIIATh ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTtuBopedrss B (akTax, IJaHHBIX, HAOMIOMEHUAX W YTBEPKICHUSX,
npeaiaraTb KpUTEPUU JIJISl BBISIBIICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA;
JeNIaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;
pa3bupaTh MOKa3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUMA (TIPSIMBIE U OT
MIPOTUBHOTO), MPOBOAWTH CAMOCTOSTEILHO HECIOKHBIC TOKa3aTelIbCTBa
MaTeMaThu4ecKnx (aKkToB, BBICTPAWBATh APTYMEHTAIUIO, TPUBOIUTH
MPUMEPBHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS,
BBIOMpATh CIIOCOO pelIeHusT y4eOHOM 3amauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUs, BBIOMpaATh HaWbOOIee MOAXOAAIMMK ¢ Y4ETOM
CaMOCTOSATEILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye AeCTBUSA:

UCII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbLCKUM MHCTPYMEHT MO3HAHMS,
(bopMynupoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpPEUYUE, MpoOIemy,
CaMOCTOSITEJIbHO yCTaHABJIMBAaTh HCKOMOE U JaHHOE, (OpPMUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIINI0, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITENIBHO COCTABJIICHHOMY IIJIaHY HECJIOXKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHHUE MO YCTAHOBICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOTO 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOO0I;
CaMOCTOSITENILHO (hOPMYJIMPOBATH O0OOIIEHHUS U BBIBOABI M0 pe3ysibTaTaM
MPOBEJEHHOTO HAOJIOJEHUS, HCCIIe0BaHuUs, OLEHUBATH JIOCTOBEPHOCTH
MTOJTYYCHHBIX PE3yIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH
MIPEOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HU30BITOYHOCTH HMH(OpPMAIMM, IJaHHbIX,
HEOOXOAUMBIX JUIsl pEIICHUs 3a/1a4H;

BbIOMpATh, AHAJIU3UPOBATH, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
MH(}OpMALUIO Pa3IUYHBIX BUIOB U OPM MIPEACTABICHHUS;

BBIOMpaTh (GopMy TMpeAcTaBiIeHUs HH(POpMAMKU U HWILIIOCTPUPOBATH
pemaeMble 3aJayd CXEMaMHd, IuarpaMMamMi, WHOW Tpadukod ©u uX
KOMOMHAIIUSIMU;

OLICHHMBATh HAAEKHOCTb HMH(OPMALMU O KPUTEPUSIM, MPENTIOKEHHBIM
YUHUTENIeM Uiu CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHMKaTHBHbIE YHHMBeEpPCAJbHbIE YueOHbIe HeiiCTBUS:

BOCIIPUHUMATH ¥ POPMYJIHPOBATH CYXK/ICHUS B COOTBETCTBUU C YCIOBHIMU
U LIeTISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX M TTUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y PEIICHUS
3a/1a4M, KOMMEHTHPOBATh MOJTYyUYCHHBIN Pe3yJIbTaT;

B X0JI¢ 00CY>KJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI,
poOJIeMBbI, pelIaeMoi 3aja4ur, BRICKAa3bIBaTh UJICH, HAIICICHHBIC HA TIOUCK
pEIICHMS, COIOCTAaBIATh CBOM CYXIEHHUS C CYXICHHSAMH JIPYTHUX
YYaCTHUKOB JUaiora, OOHApY>KUBAaTh PA3THUYAC W CXOJACTBO IO3HIIHH, B
KOPPEKTHOU popMe HopMyTHpoBaTh pa3HOTIACHS, CBOM BO3PKCHHSI;
MPEACTABIATh  PE3yJbTaThl  PEIICHHWs]  3a]adyd,  JKCIIEPUMEHTA,
MCCJIEI0BAHMSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (JOPMAT BBICTYIUIICHUS
c y4€ToM 3a7a4 MPe3eHTAIMHA U 0COOCHHOCTEH ay IUTOPHH;

MMOHUMATh M UCITOJIH30BATh IPEUMYIIECTBA KOMaHIHOW U MHANBUIY ATbHON
pabOTHI IPU PEMICHUH YUYEOHBIX MATEMATUICCKUX 3a71aY;

MPUHUMATH 11€]b COBMECTHOM NIEATETLHOCTH, INIAHUPOBATh OPraHU3AIIUIO
COBMECTHOH paboOThl, pacmpenessiTh BHABI padOT, JOTOBapUBATHCH,
00CyKJIaTh TPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax pabotel (oOCykaeHus, OOMEH
MHEHHSIMH, MO3TOBBIE IITYPMBI U IPYTHE), BEITIOIHATH CBOIO YacTh PabOTHI
U KOOPAWHUPOBATH CBOM JEHCTBUA C JPYTUMHU YICHAMH KOMAaH/IBI,
OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOJICUCTBHS.

PeryasiTuBHbIe YHUBepCAJbHbIE YUeOHbIE 1eiicTBHUSA
Camoopranusanus:

CaMOCTOATENILHO COCTABJIAThH IUIAH, AITOPUTM pEeIIeHUs 3a1adyu (WM ero
4acTh), BBIOUpATh CIOCOO pelIeHUs C YY4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapUaHTHI pElIeHUH ¢ y4€TOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, S)MOLMOHAJIbHBIH HHTEJJICKT:

BJIa/IETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEBUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELLICHUY 33]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA AESITEIbHOCTH OCTABIECHHOW LIEJIN U
YCJIOBUSAM, OOBSCHATh NMPUUYUHBI JTOCTHUKEHUSI WM HEJOCTUKEHUS IIeNH,
HaxXOJUTh OIMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTBITY.

HPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOydenuss B 7 kJjacce oOydYarolmMiiCs TOJYYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Yuciia ¥ BBIYUCTICHUA

BoInoniHsATh, coYeTass YCTHbIE M NMHCbMEHHBIE TNPUEMBI, apudmeTruecKue
JEUCTBUSI C PAlMOHAIBHBIMU YHUCIIAMU.

HaxoauTh 3Ha4YeHUsS YHUCIOBBIX BBIPAKEHUHN, MNPUMEHSTh Pa3zHOOOpa3HbIC
CriocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUM, COACPKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT 0mHON (OPMBI 3aMMKMCH YUCEN K JIPyroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHY10, OOBIKHOBEHHYIO B IECITUUHYIO, B YACTHOCTH
B OECKOHEUHYIO JCCATUYHYIO IPOOH).

CpaBHUBATH U YIIOPSIOUYMBATH PAllUOHAIILHBIC YUCIIA.

OKpyrisTh yucia.

BBINONHATh NPUKHUIKY U OLEHKY PE3YJIbTaTa BBIYMCICHUH, OEHKY 3HAUYCHHI
YUCJIOBBIX BBIPAXKCHUN. BBINONHATH NEUCTBUS CO CTENEHAMHU C HATYpAIbHBIMHU
MMOKa3aTeIsIMU.

[IpUMEHATH TPU3HAKU JETUMOCTH, PA3JIOKEHUE HA MHOXKUTEIIN HATyPAIbHBIX
YHUCEN.

Pemate npakTHKO-OPUEHTUPOBAHHBIE 33/1a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJINYMH, MPONOPLUOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl pEICHUs 3a7a4 ¢ YYETOM OTrPaHUYEHUM, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnonb3oBaTh aliredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPAXKCHUN MpPU 3alaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BrImonHSTh Mpeodpa3oBaHus 11€JI0T0 BEIPAKEHHSI B MHOTOWICH ITPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BpINOJNIHATE yMHOXXEHUE OJHOWIEHA HAa MHOIOWIEH M MHOTOYICHA Ha
MHOTOYJIEH, TPUMEHSTH (hOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIeCcTBIATh PA3JIOKEHUE MHOIOWICHOB HAa MHOXHUTEIM C ITOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOXKHUTES, TPYIITUPOBKH CIaraeMbIX, TPUMEHEHUS
(bopMyJT COKpAIIEHHOTO YMHOKEHUS.

[IpuMeHsTh peoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUST Pa3IMYHBIX 3a7a4
Y3 MAaT€MaTHUKH, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU IIOKA3aTEISAMH IS
npeoOpa3oBaHus BHIPAKCHHI.

YpaBHeHUs U HEPABEHCTBA



Pemats JMHENHBIE ypaBHEHHsS C OJHOM IEPEMEHHOW, NMPUMEHSA IpaBUIIA
nepexoga OT UCXOJHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTs, sBisercs
JIM YACIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbI IPHU PEIICHUN JIMHEWHBIX YPaBHEHHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap 4YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH I'paUK JIMHEMHOIO YPABHEHUS C IBYMsI
HEPEMEHHBIMHU, MOJIb3YACh IpaUKOM, IPUBOJUTH PUMEPHI PELICHUS YPaBHEHHUSL.

Pemiath cucrteMsl IBYX JIMHENHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMH, B TOM
quclie rpauuecku.

CocTaBisTh M pellaTh JMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH 1O yCIIOBHIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4u MOJTYYECHHBIN pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAMHATHOW MPSAMOM TOYKH, COOTBETCTBYIOLIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, HHTEPBAJIbI, 3AMCHIBATh YACIOBBIE IPOMEXYTKH Ha
are0panyecKoM S3bIKE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAMHATaM,
CcTpouTh rpaduku TuHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKUUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, pPACCTOSHHE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOJUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHue QPyHKIIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid crocod MPEeACTABICHHUS W aHaIU3a WH(OpMaluu,
U3BJIEKAaTh U MHTEPIPETUPOBATH HHPOPMAINIO U3 TPadUKOB PEATbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kKjacce oOydYaromiuiics MOJYYUT CIEIyIONIUE
IpEeIMETHbIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30oBaTh HayallbHbIE MPEACTABICHHUS O MHOXKECTBE ACHCTBUTEIBHBIX
YHCeN A7l CPAaBHEHUs, OKPYTJICHUS U BBIUMCICHUN, N300pakaTh ACHCTBUTEIbHBIC
Yyycila TOYKaMU Ha KOOPAWHATHOM MIPSMOM.

[IpumensaTy moHsTHE apuPMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBa/IpaTHbIE KOPHU, UCIOJIBb3YS MPU HEOOXOAUMOCTH KaJNbKYJSTOP, BBINOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KAIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOWCTBA KOPHEMU.

Hcnonb3oBaTh 3amuc OOJIBIIUX M MaJbIX YKCET C MOMOMIBIO JECATUUHBIX
npoOeii u creneHelt yucia 10.



AnredOpanveckue BbIPAKCHUS

[IpumMeHATh TOHATHE CTENEHH C LEJIbIM [IOKa3aTelIeM, BBINOJHATh
npeoOpazoBaHus BEIPAXKEHUM, COEPIKALUX CTENEHH C LEIbIM TOKa3aTEJIEM.

BhINOTHATE TOXKI€CTBEHHBIE TPEOOPa30BaHUs PALIMOHAIBHBIX BHIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI Ha/J MHOTOYWIEHAMH U aJIreOpanyecKUMU IPOOSIMH.

PackiiaipiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumeHsaTh npeoOpa3oBaHus BEIPAXKEHUM AJI pellIeHUs] pa3InYHbIX 3a1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUS U HEPABECHCTBA

Pemarep sMHENHBIE, KBaJpaTHbIE YPABHEHUS W pPallMOHAIbHBIE yPaBHEHUS,
CBOJISIILIMECS K HUM, CUCTEMbI IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEHIINE UCCIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHWH, B
TOM YHCJI€ C IPUMEHEHHEM IpapuuecKuX MpeCcTaBlIeHni (yCTaHABIMBATh, UMEET
JY ypaBHEHWE WM CUCTEMa YPABHEHUM pEUICHUS, €CIU HMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciIOBECHON (OPMYIUPOBKM 3a1ayu K €€ anreOpamdeckoi
MOJEIN C IIOMOLIBIO COCTaBJIEHHWS YpaBHEHUS WM CUCTEMbl YPaBHEHHUU,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJYyUYEHHBIN pe3yJIbTar.

[IpuMeEHSATH CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pelIaTh
JMHEWHbIE HEPaBEHCTBA C OJJHON IEPEMEHHOM U UX CUCTEMBI, JaBaTh IPapUUECKyIO
WJUTIOCTPALIMIO MHOYKECTBA PEUICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

[Tonnmath W MCHONB30BaTh (DYHKUMOHAJIBHBIE MOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHHUS), ONPEIENATh 3HAUCHHE (PYHKIUHM MO 3HAYCHUIO
apryMeHTa, ONpeAeiaTh CBOMCTBA (PYyHKUUU O €€ rpadukKy.

CtpouTts rpaduKu FIeMEHTapHBIX (PYHKIMN BUIA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIHCHIBATH CBOHCTBA YHCIOBOM (hyHKIMH
o e€ rpaduxy.

K xoHiy oOyuenus B 9 kjacce oOydYaromuiics TMOJYYUT CIEIYIONTUE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BBIYMCICHUS

CpaBHUBATh U YIOPSIIOYMBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIE YUCIIA.

BrimonHaTh apupmeTnueckue A1eUCTBUS C pallMOHAIBHBIMU YUCIIaMU, COYETast
YCTHBIE U NHCBMEHHBIE NPUEMBI, BBINOJIHATH BBIYMCIICHHS C MpPpalMOHAIBHBIMU
YHCJIAMH.

HaxonuTe 3Ha4eHUs CTENEHEN C LEIbIMU MTOKA3aTeNIIMU U KOPHEW, BBIYUCIATh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyTisATe JEHCTBUTEIBHBIE YKCJIA, BBIIOIHATh IPUKUIAKY pe3yibTaTa
BBIYMCIICHUN, OIIEHKY YHCIIOBBIX BHIPAXKEHUIA.



YpaBHeHUs U HEPABEHCTBA

PemaTe nuHelHbIE U KBaJIpaTHbIE YPABHEHHUS, YPABHEHHUSI, CBOSIINAECS K HUM,
npocTeifine ApoOHO-pallMOHATIbHBIE YPaBHEHUS.

Pemath cucrtembl BYX JIMHEWMHBIX YpPAaBHEHUN C JABYMS NEPEMEHHBIMU H
CUCTEMBI IByX YPaBHEHUI, B KOTOPHIX OJJTHO YPaBHEHHUE HE SIBISAETCS JTUHEHHBIM.

Pemiath TEKCTOBbIE 3ajaydl alreOpamvdeckuM Croco0OM C  MOMOIUIBIO
COCTAaBJICHUSI YPaBHEHUS WM CUCTEMBI IBYX YPaBHEHUN C ABYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIICIOBAHUS YPAaBHEHUM U CHCTEM YPAaBHEHUM, B
TOM YHCJI€ C IPUMEHEHHEM IpapuuecKuX MpeACcTaBlIeHni (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

Pemare nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBa, H300pakaThb
pELICHNE HEPABEHCTB HA YMCIIOBOM MPSMOM, 3alMCHIBATh PEIICHHE C MOMOUIBIO
CUMBOJIOB.

Pemate  cucTeMbl  JUHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHCTEMBI
HEPABEHCTB Ha YKMCIIOBOM NPSIMOM, 3alIMCBhIBATh PEMIEHUE C TIOMOLIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUICHUH PA3JIMYHbBIX 3a]1a4.

DyHKUNHA

Pacrio3naBath (yHKIMH HM3y4eHHBIX BUJOB. [loka3biBaTh CXeMaTHUECKH

PacCIIONIOKEHUE Ha KOOPIMHATHOU IJIOCKOCTU rpaduKoB QYyHKIMHN BUJIA: y = kx, y =
kx + b,y =kix, y=ax2 + bx + ¢, y = x3, y =X, y = |x|, B 3aBrCHMOCTH OT 3HAYCHHUIA
KO3(pPUILIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth W HM300pakaTh CXEeMATHUYECKU TpaUKu KBaJAPATHUHBIX (DYHKIIMIA,
OIKCHIBaTh CBOMCTBA KBAJIPATUUHBIX QYHKIUI 110 UX rpadukam.

Pacno3HaBaTh KBaJpaTuyHyro QyHKIUIO 110 (opMylie, IPUBOJUTH HPUMEPHI
KBaJIpAaTHYHBIX QYHKIIUHN U3 peaabHON )XU3HU, PU3UKU, TEOMETPHUH.

YucioBble M0C1€10BATEIBLHOCTH H IPOrpeccun

Pacno3HaBaTh apupMeTHUECKYIO0 M TEOMETPUUYECKYIO MPOTPECCHU TPU Pa3HbBIX
crioco0ax 3a1aHusl.

BBIMOMHATE  BBIUKCICHHWS C HUCHOJIB30BaHWEM (opMya n-ro ujeHa
apuPMETUIECKON U T€OMETPUUYECKON MTPOTrPECCUl, CYMMBI IEPBBIX N YJIEHOB.

N300paxarh WIEHbl MOCIEIOBATEILHOCTY TOYKAaMU Ha KOOPAWHATHOU
IUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YHCIOBBIMH MOCIEAOBATEIHHOCTSIMHU, B TOM
quciIe 3a/1a4d U3 peaibHOM JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, IUPPOBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

[TPOT'PAMME

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB H TeM undpoBbie
Ne i/m P Konrpoabnsie IIpakTnyeckue (1udpp )
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoTsbI padoTsbl
pecypcebl
| Yucna u BerunciieHus. PammonanbHbIe 75 ] bubnuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
2 1
2 AJIrEOPANTICCKHE BIpWICHHIA ! https://m.edsoo.ru/7415b90
bubmuoreka [JOK
2 1
3 ¥ PaBHEHIs H HEPaBeHCTBa 0 https://m.edsoo.ru/7415b90
bubnuoreka [JOK
4 K . D 24 1
OOP/HHATEL H rpaQuicH. DyHKLHH https://m.edso0o.ru/7415b90
bubnuoreka [JOK
1
> HosToperne i 0bo0weHHe 6 https://m.edsoo.ru/7£41590
OBHIEE KOJIMYECTBO YACOB I10O 102 5 0



8 KUIACC

KounuecTBo yacos JJIeKTPOHHBIE
HanmeHnoBaHue pa3ie/ioB U TeM ungposbie
Ne i/m P Konrpoabnusie IIpakTuHyeckue (uubp )
NporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 | .K 15
ucna v BeruucieHus. Kpaaparueie KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Beruucienus. CTeneHsp ¢ 1eIbM 7 bubmuorexa [JOK
IoxKasarejieMm https://m.edsoo.ru/7f417af8
3 AnreOpanyeckre BbIpaKeHUSI. 5 1 bubmmorexa [JOK
KBanpaThblil TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckre BbIpaKeHUsI. 15 | bubmumoreka [IOK
Anrebpandeckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBaipaTHbie 15 | bubnnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenusa u HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/7f417af8
bu6 OK
7 VYpaBHenus u HepaBeHCcTBa. HepaBeHcTBa 12 1 nommoreka I
https://m.edsoo.ru/7f417af8
b K
8 OyHkiuu. OCHOBHBIE MOHATHUSA 5 nosmorexa O
https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 o 4 9
YHKIHH. SHCTOBBIC (byHKHHH https://m.edsoo.ru/7f417af8
bu6mmorexa [JOK
10 IT 600 6 2
OBTOPCHHE 1 0OODIICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O 102 6 0

I[TPOTPAMME



9 KUIIACC

HanmeHoBaHMe pa3je/ioB U TeM
Ne i/m
NporpamMMmel

Uucna u Beruncienus. JleicTBUTENbHEIC
qucia

VYpaBHEeHUs U HEPABEHCTBA. Y PaBHEHUS C
OJIHOM IIEPEMEHHOU

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
YpaBHEHUH

4 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa
5 OyHKINN

6 YucaoBbIC ITOCICI0BATCILHOCTH

[ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS
3HAHWI

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

14

14

16

16

15

18

102

KoHnTtpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypcbl

but6mmorekxa [JOK
https://m.edsoo.ru/7f419d08

bu6mmorexa [JOK
https://m.edsoo.ru/7f419d08

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

bu6mmorexa [JOK
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

bubmuoreka [IOK
https://m.edsoo.ru/7f419d08







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposseie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 [ToHsiTHE panoOHAIBLHOTO YK CIIa 1
) Apudmernueckue AeicTBUs ¢ |
panMOHaIbHBIMU YHCIAMU
3 Apudmernueckue AeicTBUs ¢ |
panoHaIbHBIMU YHCIAMU
4 Apudmernueckue 1eiCcTBUS C |
panyoHaIbHBIMU YHCIAMU
5 Apudmernueckue AeicTBUs ¢ |
palMOHaIbHBIMU YHCIAMU
6 Apudmernueckue AeicTBUS ¢ |
panoHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsijouuBaHue |
palMOHAIbHBIX YUCEI
g CpaBHeHue, ynopsijouuBaHue |
PalMOHAIBHBIX YUCEI
9 CpaBHeHue, ynopsijouuBaHue |
palOHaIbHBIX YUCEI
10 Crenenb ¢ HaTypaJbHbIM | bubnmnorexa [JOK
IMoKa3aTeaeM https://m.edsoo.ru/7f4211de
1 Crenens ¢ HaTypaJIbHBIM | bu6morexa [IOK

IIOKa3aTecjIeM

https://m.edsoo.ru/7f421382




12

13

14

15

16

17

18

19

20

21

CreneHs ¢ HaTypaJIbHBIM
HoKa3aTeaeM

CreneHb ¢ HaTypaJlbHBIM
H0Ka3aTesneM

CreneHb ¢ HaTypaJlbHbIM
HOKa3aTeneM

Pemrenie 0CHOBHEIX 3a7a4 Ha
JpOOH, IPOLIEHTHI U3 PEATbHOU
MPaKTUKHU

PemeHne oCHOBHBIX 3a/1a4 Ha
JpoOU, MPOLIEHTHI U3 pealIbHOM
HPaKTUKU

Penienne oCHOBHBIX 3a/1a4 Ha
IpoOu, MPOLEHTHI U3 peaTbHON
MPAKTHKH

Pemienne ocCHOBHBIX 3a/1a4 Ha
IpoOu, MPOLIEHTHI U3 peabHON
NPaKTUKA

[Tpu3HaKH JETMMOCTH, Pa3IIOKEHUS
Ha MHOKUTEIU HaTypaJIbHbIX YUCEI

[Ipu3Haku AeTMMOCTH, Pa3IOKEHUS
HA MHOXXHUTEJIM HATYPAJIbHBIX YHCET
Peanbubie 3aBucumoctu. [Ipsamas u
oOpaTHasi IPOMOPIIMOHAIIBHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/7f42154¢e

bubmmoreka [JOK
https://m.edsoo.ru/7f4218be

22

23

Peanbubie 3aBucumoctu. [Ipsamas u
oOpaTHasi IPOIMOPIIMOHATBHOCTH
Peanbubie 3aBucumoctu. [Ipsamas u
oOpaTHasi IPOMOPIIMOHAIBHOCTH



Peanbnble 3aBucumoctu. [Ipsamas u

24
oOparHas MpoNOpPLHUOHATIBHOCTH
)5 KonTponbHas pabota mo Teme
"PannonanpHblie yncna'
bu6nunoreka [JOK
26 bykBeHHbIE BBIpayKEHUSA
https://m.edsoo.ru/7f41feec
27 Dopmysl
28 DopmyIibl
79 ITepeMenHsble. JlonmycTUMBIE
3HAUYEHMSI IEPEMEHHBIX
[IpeobpazoBanme OYKBEHHBIX
. but6mmoreka [JOK
30 BBIPAXXEHH, paCKpBITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MpUBEICHUE TIOJJOOHBIX ClIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
31 BBIpAKEHUH, PACKPBITHE CKOOOK U bubmorexa [OK
P > Packp https://m.edsoo.ru/7f41£d70
npUBeIeHNE TOJOOHBIX CIaraeMbIX
[IpeobpaszoBanme OyKBEHHBIX
32 BBIPAXEHUM, paCKpbITHE CKOOOK U
MPUBEICHNE TTOO0HBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
33 BBIPAXEHHM, pacKpbITHE CKOOOK U
MPUBEJCHUE TTOJIOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmnorexa [JOK
MOoKa3aTejieM https://m.edsoo.ru/7f421382
35 CBoliCTBa CTENEHH C HATYPATbHBIM bubnuorexa [JOK
IIOKa3aTeIeM https://m.edsoo.ru/7f42154e
36 CBoiiCcTBa CTENIEHHU C HATYPaTbHBIM bubnmnoreka [JOK

IIOKa3aTcJIEM

https://m.edsoo.ru/7f4218be




bubmuoreka [JOK

37 Morotert https://m.edsoo.ru/7f42276e

but6mmoreka [JOK
38 Muoroustettb: https://m.edsoo.ru/7f422930

39 Ciio’keHue, BBIYUTaHUE, YMHOKEHUE but6mmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2

40 CnoxeHue, BBIYNTaHUE, YMHOKECHHE bubnmnorexa [[OK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

41 CnoxxeHue, BBIUUTAHUE, YMHOKEHHE bubnmorexa [JOK
MHOTOYIECHOB https://m.edsoo.ru/7f422fca

4 CnoxeHue, BBIYNTaHUE, YMHOKECHHE bubmmoteka [JOK
MHOTO4JICHOB https://m.edsoo.ru/7f423182

43 DopMyIbl COKpPAIIEHHOTO bubnmnorexa [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f42432a

44 DopMyJIbl COKPALLIEHHOTO bubmuorexa [IOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a

45 DopMyIbl COKpALIEHHOTO bubnuoreka [{IOK
YMHOKECHHS https://m.edsoo.ru/7f424c12

46 DopMyIIbl COKPAILIEHHOTO bubnmnorexa [JOK
YMHOXEHUSA https://m.edsoo.ru/7f424fd2

47 @opMyJIbl COKPALLEHHOTO bu6muoreka [IOK
YMHOXEHUSA https://m.edsoo.ru/7f4251d0

43 PaznoxxeHre MHOTrO4JIEHOB Ha but6mmoreka [IOK
MHOXUTEIN https://m.edsoo.ru/7f423312

49 Paznoxxenre MHOTO4JICHOB Ha bu6mmoreka [IOK
MHOXHUTEIN https://m.edsoo.ru/7f4237fe

50 PaznoskeHrne MHOTOYICHOB Ha bubmuoreka [JOK

MHOXUTCIN

https://m.edsoo.ru/7f4239de




PasnoxeHne MHOTOYJIEHOB Ha

51
MHO>KUTENN
57 KonTponbHas pabota mo Teme
"Anrebpanyeckue BolpaxeHus"
VYpaBHeHue, paBuia
53 npeoOpa3oBaHus YpaBHEHUS,
PaBHOCUJILHOCTh YPAaBHEHHI
JIuneitHOE ypaBHEHUE C OJTHOM
54 NIEPEMEHHOM, PEIICHUE JINHENHBIX
ypaBHEHUH
JInneiinoe }:paBHeHHe c oleovI/I BuGmiorexa LOK
55 MIEPEMEHHOM, peIICHUE JTMHEHHBIX
. https://m.edsoo.ru/7f420482
ypaBHEHUM
JIuHeiiHOe ypaBHEHUE C OJJTHOU
56 MIEPEMEHHOM, pelleHre JMHEHHBIX
ypaBHEHUH
57 Pemienne 3aa4 ¢ MOMOIIbIO bu6nmnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
53 Pemrenne 3amay ¢ moMoIIs0 but6mmoreka [{OK
YpaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenne 3aa4 ¢ TOMOIIBIO bubnuoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemienne 3a1a4 ¢ IOMOIIBIO bu6nunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneniHOE ypaBHEHUE C IBYMs bubmuoreka [IOK
MEPEMEHHBIMH U €T0 Tpaduk https://m.edsoo.ru/7f427c32
& Jluneiinoe ypaBHEHHE C IBYMS bubnmnorexa [JOK

NEPEMEHHBIMU U ero rpaduk

https://m.edsoo.ru/7f427e8a




Cucrema IByX JIMHEHHBIX

bubmuoreka [JOK

63
ypaBHEHUH C ABYMS MEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JIMHEHHBIX
ypaBHEHUH C IBYMs IEPEMEHHBIMU
65 Cucrema IByX JTMHEHHBIX
YPaBHEHUH C IBYMs IEPEMEHHBIMU
66 Cucrema IByX JIMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
. bubnmoreka [JOK
67 Pemenue cucrem ypaBHeHuUi
https://m.edsoo.ru/7f4284de
. bubnmoreka [JOK
68 Pemenue cucrem ypaBHeHUi
https://m.edsoo.ru/7f42865a
69 Pemienue cucreM ypaBHEHUN Bubamorexa [IOK
P https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHHI
71 Pewenne cucreM ypaBHeHU
7 KonTponbhas pabora no teme bubnuorexa [JOK
"JIuneiinble ypaBHEHHS" https://m.edsoo.ru/7f421044
. bubnuorexa [JOK
73 Koopannara Touku Ha npsMoi
https://m.edsoo.ru/7f41de76
74 Hucnosble IPOMEKYTKH Bubnrorexa LIOK
https://m.edsoo.ru/7f41dff2
75 YucnoBbie TPOMEKYTKH
76 Paccrosinne Mex 1y IByMsl TOUKaMH
KOOPJMHATHOM IIPSIMOM
77 Paccrosinne Mexy IByMsl TOUKaMU

KOOPJAMHATHOU MIPSMOK



78 [IpsimoyronbHas cucrema bu6mmoreka [IOK
KOOPAVHAT Ha ILIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 IIpssMmoyronbpHas cucreMa bu6nuoreka [IOK
KOOpAMHAT Ha INIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukoB, 3a1aHHBIX bubmuoreka [IOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpadgukoB, 3a1aHHBIX bu6mmoreka [IOK
hopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu
23 Yrenue rpaduKoB pearbHBIX bubnmoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
24 Urenue rpa(i)I:IKOB peanbHbIX
3aBUCHUMOCTEMN
85 [onsarue GpyHKIUU bubmorexa [IOK
https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumn
87 CoiicTBa GyHKIMH bubmmorexa TIOK
https://m.edsoo.ru/7f41f078
88 CaoiicTBa GyHKIII bubmorera [IOK
https://m.edsoo.ru/7f41f1fe
89 Jluneitnas GpyHkuus bubmorexa [IOK
https://m.edsoo.ru/7f427282
90 Jluneitnas GyHkuus bubnmorexa LIOK
https://m.edsoo.ru/7f427412
01 [TocTpoenue rpaduka muHeHON bu6nuoreka [IOK

byHKIII

https://m.edsoo.ru/7f426d1e




92

93
94

95

96

[MocTpoenne rpaduka TUHSHHON
byHKIIII

I'paduk pynkumu y =[x|

I'paduk dynkmum y =[X|
KontponsHas pabora o Teme
"KoopauHatsl u rpaduky.
Oyukuun" / Beepoccuiickas
mpoBepovHas paboTa

Wrorosas koHTpOIBbHAS padboTa /
Bcepoccuiickas npoBepodHas
paborta

bubnuoreka [JOK
https://m.edsoo.ru/7f41f50a

but6mmoreka [JOK
https://m.edsoo.ru/7f429c6¢

97

98

99

100

101

[ToBTOpEHNE OCHOBHBIX NOHATUU U
METOJIOB Kypca 7 Kiacca,
000011IeHHE 3HAHUN

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOJIOB Kypca 7 Kitacca,
000011IeHHE 3HAHUN

IToBTOpEHNE OCHOBHBIX OHSATUN U
METOJIOB Kypca 7 Kiacca,
000011IeHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJI0B Kypca 7 Kiiacca,
0000111eHIE 3HAHUHT

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJIOB Kypca 7 Kiacca,

00001116 H1E 3HAHUH

but6mmoreka [JOK
https://m.edsoo.ru/7f429{32

but6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

bubnuoreka [JOK
https://m.edsoo.ru/7f42a27a




[ToBTOpEHNE OCHOBHBIX MOHATUN U
bubmuorexa [JOK

102 METOJIOB Kypca 7 Kiiacca, 1
https://m.edsoo.ru/7f42a900

000011IeHNE 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102 5 0



8 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
)
Jrj;_n Tema ypoxa Bcero Konrpoabhvie  Ipaxtirieckie i[:;:eﬂﬂﬂ 2§$ﬂzi:fenbnme
padoThI padoThI pecypesI
1 KBagpartHblil KOpEeHb U3 YUCIa 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
) [TonsiTue 06 UpparoOHATILHOM | bu6muoteka [IOK
4yucie https://m.edsoo.ru/7f42eaaa
3 JecsaTuunble NPUOTUKESHHUS 1
HPPALMOHATIBHBIX YUCE
4 JlecsaTraHbIC TPUOITUKCHHUSI 1
MPPALMOHAIBHBIX YUCEI
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHEHHE IEHCTBUTEIIBHBIX |
qyucen
7 CpaBHEHHE JIEWCTBUTEIBHBIX |
qrces
2 Apudmernueckuil KBaapaTHbIHI 1
KOpEHb
9 VYpaBHeHue BUIa X* = a 1
10 CaoiicTBa apuMeTHIeCKUX ] bubnmoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CpoiicTBa apu(PMETHIECKUX ] bu6muoreka [{IOK

KBaJIpaTHBIX KOpHEH

https://m.edsoo.ru/7f42d862




12

13

14

15

16

17

18

19

20

21

[TpeoOpa3oBaHrEe YHCITOBBIX
BBIPAXXEHUI, COAEPIKAIUX
KBaJPaTHBIE KOPHU
[TpeobpazoBaHre YHCITOBBIX
BBIPAXECHUI, COAEPIKAIINX
KBaJpaTHbIE KOPHU
[Tpeobpa3oBaHre YHCTOBBIX
BBIPAYKECHHI, COJIEPHKAILIUX
KBaJpaTHbIE KOPHU
[Tpeobpa3oBaHre YHCTOBBIX
BBIPaXXEHUI, COAEpIKALUX
KBaJpaTHbIE KOPHU

Crernens ¢ OCJIBIM ITIOKAa3aTCIICM

CranpapTHas 3aUCh YKCa.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
Mupa (0T AIMEMEHTAPHBIX YACTHI JI0
KOCMUYECKHX 00BEKTOB),
JUTUTEITLHOCTh TIPOIECCOB B
OKpPYXKaroIeM MHPE

CBoiicTBa CTENEHHU C MEIBIM
MOKa3aTejIeM
CBoiicTBa CTENICHM C MEITBIM
MOKa3aTejIeM
CBoiicTBa CTENEHHU C LEIBIM
MOoKa3aTejIeM
CBoiicTBa CTENEHHU C LEIBIM
MOKa3aTeIeM

bubmuorexa [JOK
https://m.edsoo.ru/7f42dd26

bubnuoreka [JOK
https://m.edsoo.ru/7f42ded4

bubmuoreka [JOK
https://m.edsoo.ru/7f42e0be

but6mmoreka [{JOK
https://m.edsoo.ru/7f42e262

but6mmoreka [{OK
https://m.edsoo.ru/7f4354a4

but6mmoreka [JOK
https://m.edsoo.ru/7f436098

but6mmoreka [JOK
https://m.edsoo.ru/7f435648

but6mmoreka [JOK
https://m.edsoo.ru/7f435648

bubmuorexa [JOK
https://m.edsoo.ru/7f435648

but6mmoreka [JOK
https://m.edsoo.ru/7f43599a




CBoiicTBa CTENEHU C IEIBIM

bubmuoreka [JOK

22 IOKa3aTeseM https://m.edsoo.ru/7f435ed6
23 KBanpaTHblil TpéxuneH
24 KBanpatHbiii TpéxuiieH
)5 Pasnoxenune kBaapaTHOro bubnuoreka [IOK
TpEXWIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBaJpaTHOrO bu6muoreka [IOK
TpEXUJICHA HA MHOKUTEIU https://m.edsoo.ru/7f42fd38
KonTponbhas pabota no Temam
27 "KBanparusie kopau. CTeneHu. bubmorexa [TOK
KsanpaTibiii Tpexaren” https://m.edsoo.ru/7f42ec80
bu6muoreka [{IOK
28 Aarebpantiecicas Apodk https://m.edsogru/7f430382
JomycTumMble 3HaYEHUS
29 MEPEMEHHBIX, BXOIAIINX B
anredpanveckue BbIpaKeHUs
JomycTuMble 3HaYEHUS
30 MEPEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIpaKeHUs
31 OCHOBHOE CBOWCTBO bubnuotexa [JOK
anredpandeckoit 1podu https://m.edsoo.ru/7f4308e6
. bu6mmoreka [{JOK
32 Coxparerne apodeii https://m.edsogru/7f430a83
. bubnmnorexa [JOK
33 Coxpatuenite Apodeit https://m.edsocL).Iru/7f430f44
34 Coxkparienue apooeit bubmorexa HOK

https://m.edsoo.ru/7f430f44




CnoxxeHure, BEIYUTAHUEC,

bubmuorexa [JOK
35 YMHOKE€HHE U JICJICHUE
. https://m.edsoo.ru/7f43128c
anredpandeckux Ipobeit
CnoxcHue, BEBIYUTAHUEC,
36 HOYKEHHUE U JeJIEHNE Bubmorexa IIOK
m g . https://m.edsoo.ru/7f4315c0
anredpanveckux Apooeit
CnoxxeHnue, BEIYUTAHUE,
37 MHOJKEHHE U JICJICHUE Bubmiorexa LIOK
Y A . https://m.edsoo.ru/7f4318c2
anreOpandyeckux apooeit
CrnosxeHnue, BEIYUTAHHUE,
38 MHOKEHHE U JICJICHUE BrbmroTexa HHOK
4 g . https://m.edsoo.ru/7f431a20
anredpanveckux Apooei
[IpeobOpaszoBanHue BhIpaKEHUH,
but6mmoreka [{OK
39 coJiepKaIIux aareOpandecKue
https://m.edsoo.ru/7f43259¢
npobu
[TpeoOpazoBaHue BBIPAXKCHHM,
40 COJIEPIKAIIUX allreOpandyecKue Bubmuorexa LOK
Flepratl p https://m.edsoo.ru/7f432736
JIpodu
[IpeoOpa3oBaHue BBIpaXKEHUH,
41 coJIEpIKalUX allreopandyecKue Bubmuorexa IJOK
AicpKat p https://m.edsoo.ru/7f432736
podu
4 KoHTponbHas paboTa 1mo teme bu6muoteka [IOK
"Anrebpanyeckas Jpoop" https://m.edsoo.ru/7f431d36
bubmmoreka [JOK
43 K
BAIPATHOC YpaBrerHe https://m.edsoo.ru/7f42eela
b K
44 Henonnoe kBagpaTHoe ypaBHEHUE nomorexa [0

https://m.edsoo.ru/7f42eela




bubmuoreka [JOK

45 Henonnoe kBagpaTHoe ypaBHEHUE hitps://m.cdsoo.ru/Tf42ec 1a
46 dopMya KOpHENW KBaPATHOTO bubnuoreka [{IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f158
47 dopmysa KOpHEH KBaIpaTHOTO bubmuorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f3f6
43 dopmysa KOpHEN KBaIpaTHOTO bu6muoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
¥ Teopena Buera ngs?;;?:;igg/smfefo
bubnunoreka IIOK
50 Teopena Buera https://m.edsocI;.Iru/7f430076
51 Pemenue ypaBHeHUN, CBOASAIIMXCS bu6nuoreka IIOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
57 Pemienue ypaBHeHM, CBOISIINXCS bu6muoreka [{IOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiimme apoOHO- bubmuoreka [IOK
paloHAIbHEIE YPaBHEHUA https://m.edsoo.ru/7f4328c6
54 [Tpocreiinme apoOHO- bu6nunoreka IIOK
panoHaJbHbBIC YpaBHECHUA https://m.edsoo.ru/7f432bbe
55 Pemienue TeKCTOBBIX 33724 C but6mmoreka [{IOK
MTOMOILIBIO KBa/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75¢
56 Pemrenue TeKCTOBBIX 3a71a4 C bubmuoreka [JOK
ITIOMOIIBIO KBA/IPATHBIX YPABHEHUI https://m.edsoo.ru/7f42£8{6
57 Konrponbnas pabora no reme bubnuoreka IIOK
"KBanpaTtHble ypaBHEeHuUs" https://m.edsoo.ru/7f4301f2
53 JIvHeitHoe ypaBHEHHE C IBYyMS

MEePEMEHHBIMHU, ero rpaduk,
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60
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62

63

64

65

66

67

IIPUMEPBI PEIICHNS YPABHEHHI B
LEJIBIX YUCIIax

JIuneliHOe ypaBHEHHE C 1BYMs
NIEpPEMEHHBIMH, €T0 rpaduk,
MIPUMEpHI PEIlICHUs] YpaBHEHUH B
LEJIbIX YUCIIaxX

JIuneliHOEe ypaBHEHUE C 1BYMs
NEpPEMEHHBIMH, €T0 rpaduk,
IIPUMEpBI PELICHUS] YPABHEHUH B
LEJIbIX YUCIIaxX

Pemenue cucreM AByX JTUHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

Pemenue cuctem IByX JTUHEMHBIX
YpaBHEHUH C IBYMS MTEPEMEHHBIMU

Pemenne cucreM qByX JTUHEHHBIX
YPAaBHEHUN C ABYMS IEPEMEHHBIMU

IIpumepsl penieHus cucTemM
HEJIMHENHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

ITpumMepsl peleHns CucTeM
HEJIMHENHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMU

['paduaeckas naTepnperamnms
YpaBHEHHUS C ABYMS NEPEMEHHBIMU
Y CUCTEM JIMHEHHBIX YPaBHEHUM C
JIBYMSI IEpEMEHHBIMU

['paduaeckas naTepnperamnms
YpaBHEHHS C IBYMSI IEPEMEHHBIMU

bubmnoreka [JOK
https://m.edsoo.ru/7f43d6d6

bubnuoreka [JOK
https://m.edsoo.ru/7f43d6d6




Y CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

Pelienre TeKCTOBBIX 3a1a4 C

08 IIOMOILBIO CUCTEM YPaBHEHUI
69 Pemenne TekcTOBBIX 3a1a4 €
ITOMOILIBIO CUCTEM YPaBHEHUI
70 Pemenne TekcTOBBIX 3a7a4 ¢
MOMOIIBIO CUCTEM YpaBHEHUI
71 UYucIiioBbIE HEPABEHCTBA U UX
CBONCTBA
7 UuciioBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 0JHOM NepeMEeHHOI
74 Jlunelinble HEpaBeHCTBA C OJIHOM bubnmnorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIunelinple HEpaBEHCTBA C OJTHOM bubnuotexa [JOK
MEPEMEHHOM U UX peIICHUe https://m.edsoo.ru/7f42c840
76 JIvHeliHbIe HEpaBEHCTBA C OJHOM
IIEPEMEHHOM U UX PELICHHE
77 CucreMbl TMHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
OJIHOM IIEPEMEHHOM U UX PEILICHHE https://m.edsoo.ru/7f42cb88
73 CucreMbl TMHENHBIX HEPABEHCTB C bubnuotexa [JOK
OJHOI EPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucTtemMbl TMHEHHBIX HEPABEHCTB C
OJHOI IEPEMEHHON U X PELICHUE
N300pakeHue penieHus
80 JMHEMHOIr0 HEPABEHCTBA U UX bubamorexa LHOK

CHCTEM Ha YHMCIIOBOM MPSAMOMN

https://m.edsoo.ru/7f42c9e4




N3o00paxeHue pereHus

81 JIMHEMHOTO HEPABEHCTBA U UX bubmorexa [IOK
. . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOW MpPsIMOM
KonTponbHas paboTa no temam
82 "HepaBenctBa. Cuctemsl
ypaBHEeHUI"
bubnmnorexa [JOK
83 Homsrie QyHkii https://m.edsoil.ru/7f433c12
24 OO6nacTh onpeneyaeHus 1 bubnmnorexa [JOK
MHO’KECTBO 3HAUYCHUU (HYHKITUU https://m.edsoo.ru/7f433d84
85 CniocoObl 3aaHus yHKIMHA
86 I'padux GpyHkunum
g7 CBoiicTBa yHKINH, UX
otoOpakeHue Ha rpaduke
28 UreHue u nocTpoeHue rpauxkos
byHKIMA
29 [Tpumeps! rpa@uKoB QyHKINH,
OTpakaroIlINX peajbHbIE IPOLECCH
@DyHKIINU, OTHMCHIBAIOIIHIE MPSIMYIO
90 u ZGpI:THYIO HpOHOpLIII-/IIIOHaJIII:HBIZ Bubmmorexa TIOK
SABUCHMOCTH, 11X Fpad UK https://m.edsoo.ru/7f434bbc
91 ['unepbomna
o2 Pinepbora Efff/lf;fiiﬁﬁmm@z
93 N e —— bubmoreka IIOK

https://m.edsoo.ru/7f434572




Qynkmm y =x4, y=x3,y=VYX,y =

bubmuorexa [JOK

94 x|; rpahuueckoe perienue
. . https://m.edsoo.ru/7f434d38
YpaBHEHUH U CUCTEM ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJ0B KypcoB 7 1 8 KJIacCOB,
95 SGoSteme it/ buGmnorexa LOK
. . https://m.edsoo.ru/7f4371aa
Bcepocculickas mpoBepoyHas
pabora
HToroBast KOHTpOsIbHAsA paboTa /
96 Bcepoccuiickas mpoBepouHas Bubmuorexa IJOK
p POBEp https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHNE OCHOBHBIX MOHATHH U
97 METO/IOB KypCOB 7 U 8 KJIacCOB,
000011IeHEe 3HAHUHA
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
98 METOHO0B KypcoB 7 U 8 KJIaCCOB Bubmrorexa IJOK
AOB KYP . ’ https://m.edsoo.ru/7f43736¢
0000111eHE 3HAHUI
IToBTOpPEHHE OCHOBHBIX IMMOHATHH U
but6mmoreka [JOK
99 METOJI0B KypCOB 7 U 8 KJIacCOB,
. https://m.edsoo.ru/7f437510
000011IeHE 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
100 METOI0B KYPCOB 7 U 8 KJIAaCCOB BrbmoTexa LIOK
AOB KYpeoB /¥ : hitps://m.edsoo.ru/7f4376b4
000011IeHE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
bubmuoreka [JOK
101 METO/IOB KypCOB 7 U 8 KJIacCOB,

000011IeHE 3HAHUHA

https://m.edsoo.ru/7f436b88




[ToBTOpEHNME OCHOBHBIX MOHATUI U
bubmuorexa [JOK

102 METOJIOB KypcOB 7 U 8 KJIaCCOB, 1
https://m.edsoo.ru/7f437858

000011IeHNE 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102 6 0



9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢poBbIe
n/n Tewa ypoka Bcero Konrpoabhvie  Ipaxtirieckie flliiy‘leﬂl/lﬂ (I)lﬁ[()l;l:)mBaTeanme
padoThI padoThI pecypesI
PannonaneHbie yncna,
1 HMpPpALMOHATIbHBIE YHCIIa, KOHEYHBIE 1
1 OECKOHEUHBIE ICCATUIHBIC ApOoOU
MHOXECTBO IEHCTBUTEIIBHBIX
2 YHCelT;, ICUCTBUTEIILHBIC YHCIa KaK 1
OEeCKOHEYHBIE AECSITHYHBIEC IPOOH
B3anMHO o1HO3Ha4HOE
COOTBETCTBHE MEXKIY MHOKECTBOM
3 NEUCTBUTENILHBIX YUCET U 1
MHO>KE€CTBOM TOYEK KOOPAMHATHOM
psAMOI
CpaBHEHHE IEMUCTBUTEIIBHBIX YUCEIT,
4 apupMETHIECKUE JEHCTBUS C 1
NeCTBUTENbHBIMH YUCIIaAMU
5 [TpubnmxEnnOE 3HAYCHNE |
BEJIMYUHBI, TOUHOCTb MPUOINKEHUS
OxpyrieHue uncen 1
7 OkpyrieHue yucen 1
g [Ipukuaka u olleHKa pe3yJIbTaTOB |
BBIYUCIICHUM
9 [Ipukuaka 1 oreHKa pe3yabTaToB |

BBIYUCIIEHUN
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11

12

13

14

15

16

17

18

19

20

JIuneniHoe ypaBHeHue. Pemenne
YPaBHEHUH, CBOJALIMXCS K
JINHEWHBIM

JIunenHoe ypaBHeHue. Pemenue
YpPaBHEHUH, CBOJAIIMXCS K
JINHEVHBIM

KBagparnoe ypaBaenue. Pemienue
YpaBHEHUH, CBOIALLUXCA K
KBaJPaTHBIM

KBanpatHoe ypaBHeHue. Pemienue
yYpaBHEHUH, CBOJSIIIUXCS K
KBaJPAaTHBIM

bukBanpatHble ypaBHEHUs

bukBanpaTHble ypaBHEHUs

IIpumeps! penieHus: ypaBHEHUN
TPETbEN U YETBEPTOU CTEIIEHEN
Pa3IoKEHUEM Ha MHOKHUTEIIN
IIpuMepsl penieHus: ypaBHEHUN
TPEThEU U YETBEPTOM CTEMECHEHN
Pa3I0KEHUEM Ha MHOKUTEIIN
Pemenune 1poOHO-paliMoOHAIBHBIX
YpaBHEHUU

Pemenue npoOHO-panMoHaIbHBIX
YpaBHEHUU

Pemenne TekcTOBBIX 3a1a4
anreOpanyecKuM METOJIOM

bubnunorex LIOK
https://m.edsoo.ru/7f43bf66

bubmuoreka [JOK
https://m.edsoo.ru/7f43c542

but6mmoreka [{JOK
https://m.edsoo.ru/7f43c542

but6mmoreka [{OK
https://m.edsoo.ru/7f43c3d0

but6mmoreka [JOK
https://m.edsoo.ru/7f43c¢3d0

bubmuoreka [JOK
https://m.edsoo.ru/7f43c9b6

bubmuorexa [JOK
https://m.edsoo.ru/7f43c9b6




21

22

23

24

25

Pemrenne TekCcTOBEIX 3a/1a4
anre0panvdecKuM METOI0M
Pertenne TekcTOBBIX 3a1a4

anreOpandeckuM METOI0M

KonTponbnas pabota mo teme
"YpaBHeHHs C OTHOM MepeMeHHOH'

'
VYpaBHEHHE ¢ ABYMS [IEPEMEHHBIMU
U ero rpaduk

YpaBHEHHE ¢ ABYMS IEPEMEHHBIMU

u ero rpapuk

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

27

28

29

30

31

Cucrema 1ByX JTMHEHHBIX
YPaBHEHUH C IBYMsl IIEPEMEHHBIMU
U e€ PEILICHHE

CucreMa IByX JTMHEUHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU
U €€ pericHne

Cucrema 1ByX JTUHEHHBIX
YpaBHEHUI C IByMs IEpEeMEHHBIMHU
U €€ peneHne

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHIA C IBYMsI IEPEMEHHBIMU
U €€ peuiecHue

Pemrenue cucreM IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, &
JIpYyroe — BTOPOH CTENEHU
Pemenue cuctem AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEHHOE, a
JIpyroe — BTOPOU CTENIEHU

bubmmoreka [JOK
https://m.edsoo.ru/7f43d23a

but6mmoreka [JOK
https://m.edsoo.ru/7f43d55a




Pemenne cucreM IByX ypaBHEHHUH,

32 OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENIEHU
Pemrenue cucreM nByX ypaBHEHUH,
33 OJIHO M3 KOTOPBIX JIMHEWHOE, a
IpYyroe — BTOPOH CTENIEHU
I'padmyeckas nHTEpIIpETALIUS
34 CUCTEMBI YpaBHEHUI C IByMs
MepeEMEHHBIMU
35 Pemennie TekCTOBBIX 3a7a4
anreOpandeckuM crocoOom
36 Pertenne TeKCTOBEIX 3amau
anredpanvecKuM crocooom
37 Konrtponsnas padora o Teme
"CucreMbl ypaBHEeHHI"
18 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX bubnmoreka [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 Jlunelinble HEPABEHCTBA C OJTHOM bubnmnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuHeiiHble HEPABEHCTBA C OAHOM bu6muoreka [{IOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
4 JIuHeliHble HEpABEHCTBA C OJJHOM bubnmoreka [JOK
[IEPEMEHHON U UX PEILICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TMHEHHBIX HEPABEHCTB C

OJIHOM NIEPEMEHHOM U UX PELICHHE




CucremMbl TMHEMHBIX HEPABEHCTB C

44 OJIHOV MEPEMEHHON U UX PEIICHUE
45 Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U UX bu6mmoreka [IOK
peuieHue https://m.edsoo.ru/7f43b21e
43 KBagparHble HepaBEeHCTBA U UX bubnuoreka [IOK
pewenue https://m.edsoo.ru/7f43b5a2
49 KBagparHble HEpaBeHCTBA U UX
pelieHue
50 KBanpaTHble HEpaBeHCTBA U UX
pelieHue
I'paduueckas naTEpIpETaLIUA
51 Hle)pg)BeHCTB u CI/ICTSMpHep.:BeHCTB c bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckas uHTEpIIpETALIUSL
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 Konrtponbnas pabora no teme
"HepaBencTna"
54 KBanpaTtuunas ¢pynkuus, e€ rpadux bu6mmorexa [JOK
Y CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBagparuunas ¢ynkuus, e€ rpagux bubnuoreka [IOK
U CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkius, e€ rpadux bubnmoreka [JOK

U CBOMCTBA

https://m.edsoo.ru/7f4399b4
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60

61

62

[Tapabomna, KOOpAUHATHI BEPIIUHbI
napadoIIbl, 0Ch CHMMETPHH
napaboJIbI

[Tapabosa, KOOpAUHATHI BEPILIUHBI
napaloJibl, OCb CHMMETPUU
napaboJTbl

[Tapabona, KOOpJHMHATHI BEPILIUHEI
napaboIIbl, 0Cb CHMMETPHH
napaboIIbl

[MTapabosa, KOOPIMHATHI BEPIIUHEI
napaboIibl, 0Ch CHMMETPHH
napaboJTb

[Tapabomna, KOOpJMHATHI BEPILINHEI
napaboiibl, 0Cb CUMMETPUH
napaboIIbl

[Tapabosa, KOOpAUHATHI BEPILIUHBI

mapaboJIbl, OCb CHMMETPHUH
napadoJIbI

bubmuorexa [JOK
https://m.edsoo.ru/7f439eb4

bubnuoreka [JOK
https://m.edsoo.ru/7f43a03a

bubmuoreka [JOK
https://m.edsoo.ru/7f43alac

but6mmoreka [{JOK
https://m.edsoo.ru/7f43a31e

but6mmoreka [{OK
https://m.edsoo.ru/7f43a526
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I'padpuxu pynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'paduxu pynkimit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X]
I'paduku dynxomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X]
I'paduku pynkuumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu pynkmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|




I'paduxu pynkmmii: y = kx, y =kx +

68
b, y=k/x, y=x?, y=vX, y=[X|

60 KonrtponbHas pabora o Teme bu6nuoreka [IOK
"®yHkun" https://m.edsoo.ru/7f43ab84

70 ITonsiTne yucmoBoit but6mmoreka [{IOK
MOCJIEA0BATEIIBHOCTH https://m.edsoo.ru/7f43e6c6
3aaHue 1ocae10BaTeIbHOCTH

71 eKyppeHTHOH (opMyIIoil u bubmmorexa LOK
PEKYPP . pMYy https://m.edsoo.ru/7f43ebda
(dhopMyIoii n-ro uiaeHa

7 Apudmernyaeckas u bubnuoreka [JOK
reoMeTpuYeCcKas IpOorpecCuu https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u bu6nuoreka IIOK
reomMeTrpuyeckas nporpeccuu https://m.edsoo.ru/7f43f3b4
®opmyJibl N-TO WiIeHa

74 apu(pMeTHIECKON U bubmuoreka [IOK
reOMETPUUYECKOM IPOrpecCuid, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YICHOB
®opmyJibl N-TO WiIeHa

75 apupMETHIECKON 1 bubnuotexa [JOK
reOMETPUUYECKOM IPOTrPeCcCUid, https://m.edsoo.ru/7f43ef2¢c
CYMMBI NIEPBBIX N YICHOB
@opmyJibl N-TO WICHa

76 apupMETHIECKON 1 bubnuotexa [JOK
reOMETPUYECKON IIPOrPECCUi, https://m.edsoo.ru/7f43f0c6
CYMMBI MEPBBIX N YICHOB

77 ®opMyJIbl N-To YieHa Bbu6mmorexa [IOK

apupMETHIECKON 1

https://m.edsoo.ru/7f43f72e
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79

80

81

82

83

84

85

r€OMETPUYECKON MTPOTPECCUN,
CYMMBI IIEPBBIX N YWICHOB

@opMyIIbl N-TO 4IeHa
apudmeTnyecKoi u
F€OMETPUYECKON MTPOTPECCUN,
CYMMBI IIEPBBIX N YWICHOB

N3006pakeHne 4IeHoB
apru(pMETHIECKON U
T€OMETPUYECKON ITPOrPECCUit
TOYKaMU Ha KOOPJAUHATHON
IJIOCKOCTH

N300pakeHne 4IeHOB
apru(pMeTHIECKON U
Tr€OMETPUYECKON ITPOTPECCUI
TOYKAMH Ha KOOPJAWHATHOU
IIOCKOCTH

JIMHEeNHBIN U DKCIIOHEHIINAIbLHBIN

poct

CnokHble TPOLIEHTBI

Cno’kHbIe TPOLIEHTHI

KontponsHas pabora o Teme

"YucioBbIe TTOCIEI0BATEIHLHOCTH"

[ToBTOpeHue, 06001IeHNE U

CHCTEMAaTH3allKs 3HAHMH. 3aIHCh,

CpaBHCHHC, I[eﬁCTBHH C
,Z[GI\/JICTBI/ITQJIBHBIMI/I quciiaMu,
qucjoBasd npsamas

bubmuoreka [JOK
https://m.edsoo.ru/7f43f8a0

but6mmoreka [JOK
https://m.edsoo.ru/7f43feOe

bubmuoreka [JOK
https://m.edsoo.ru/7f4401a6

bubmuoreka [JOK
https://m.edsoo.ru/7f4404f8




86

87

88

89

[ToBTOpeHue, 0600IICHNE U
CHCTEMaTH3allus 3HAHWH.
[IporeHThI, OTHOLICHHUS, TIPOTIOPIIUU

[ToBTOpeHme, 06001IEeHNE 1
CHUCTEMAaTH3aIns 3HAaHUH.
OxpyriieHne, NpuOIIKEeHUE, OIICHKA

[ToBTOpeHue, 060061IeHNE U
cHCTeMaTHu3alus 3HaHui. Pelienme
TEKCTOBBIX 3a/1a4 apU(PMETUICCKUM
CII0cO00M

[ToBTOpeHue, 060061IeHNE U
cHCTeMaTHu3alus 3HaHui. Pelenme
TEKCTOBBIX 3a7a4 apuPMETUUECKUM
crmocodom

but6mmoreka [JOK
https://m.edsoo.ru/7f443b12

but6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

90

91

92

93

[ToBTOpeHnue, 06001eHNE 1
cucTeMaTu3anus 3HaHul. Pelrenue
TEKCTOBBIX 3a7a4 apuPMETUUECKUM
crmocodom

[ToBTOpEeHME, 0600IIEHNE U
CHCTEMaTH3allusl 3HAHWH.
[IpeoOpazoBanue anredpandecKux
BBIPQKCHUH, TOMYyCTUMbIC 3HAUCHHUSI

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTH3alus 3HaHHUH.
[IpeoGpazoBanue anredpandecKux
BBIPAXKECHUH, IOMyCTUMBIE 3HAYCHHS

[ToBTOpEeHME, 0000IIEHNE U
cHUCTEMAaTH3aIMs 3HAHUH.

bubmuoreka [JOK
https://m.edsoo.ru/7f443fea

bubmuoreka [JOK
https://m.edsoo.ru/7f4441ca

but6mmoreka [{JOK
https://m.edsoo.ru/7f444364

bubmuoreka [JOK
https://m.edsoo.ru/7f444612




[IpeobpazoBanue anredpanyecKux
BBIPQKCHUH, JIOMyCTUMbBIC 3HAUCHHSI
[ToBTOpeHue, 06001IeHNE U
CUCTeMaTu3alus 3HaHUM.

bubmuoreka [JOK

o4 [Ipeo6pa3oBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIpAKEHUH, IOMTYCTUMBIC 3HAUCHHUS
[ToBTOpeHue, 060061IeHNE U

05 cucremaTusanus 3HaHui. OyHKuuu: bu6muoteka [IOK
MOCTPOEHHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH
[ToBTOpeHue, 060061IeHNE U

96 cucremaTusanus 3HaHui. OyHKuuu: bu6muoreka [IOK
IIOCTPOEHHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f444f44
byHKIMIA
[ToBTOpeHnue, 06001eHNE 1

97 cucremarusanus 3HaHui. OyHKIMH: bubnmnorexa [JOK
IOCTPOEHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f44516a
byHKIMIA
[ToBTOpEeHME, 0600IIEHNE U

08 cucremarusanus 3HaHui. OyHKIMH: bubnmnorexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f4452¢e6
byHKIUH
[ToBTOpEeHME, 0000IIEHNE U

99 CUCTEMaTU3aLUs 3HAHUM. bu6muoreka [{IOK
I'pacdmueckoe penienre ypaBHeHU https://m.edsoo.ru/7f445516
U UX CUCTEM

100 [ToBTOpEeHME, 0000IIEHNE U

cHCTeMaTH3alus 3HaHUH.




I'padmaeckoe penieHne ypaBHEeHUH
U HX CUCTEM

101 Htoroasi KOHTpOJIbHAsA paboTa 1

102 O0001IeHrEe ¥ cCUCTEMAaTU3AIIUI |
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102






MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBLHOM ITIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'O 00111er0 00pa3oBaHus
pe3yJabTara
1 Uucna v BBIYUCICHUS
. BeinonHsaTe, couderas  YCTHbBIE W [HUCbMEHHBIE  MPUEMBI,
. apumeTnyeckue NeUCTBUS C pallMOHATLHBIMH YUCIIAMU
Haxomuth  3HaYeHUs  YMCIOBBIX  BBIPAXKEHUH,  MPUMEHSTH
1.2 pa3zHooOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUCHUH APOOHBIX
BBIPAXXCHUH, COZIEPKAINX OOBIKHOBEHHBIE U ICCITUYHbBIE APOOHU
[lepexoaute OT oOmHON (oOpMBI 3amucH  dYHCed K JIpYrou
13 (mpeoOpa3oBbBIBaTh  JIECATUYHYIO  JIpoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECATHUHYIO ApOOBb)
1.4 CpaBHUBaTh ¥ yHOPSAOYUBATH PAIUOHAIBHBIE YHCIIA
1.5 OKpyTasTh yucia
BrINoOMHATE NPUKUAKY W OLIEHKY pe3ysibTaTa BBIYMCICHHH, OIECHKY
1.6 3HQUEHUW YUCJIOBBIX BBIPAKECHUN. BBINONHATH JOEUCTBUS €O
CTENEHSIMHU C HaTypaJbHBIMU NIOKA3aTEIIMU
L7 [IpuMeHATh TpU3HAKKA JETUMOCTH, Pa3IOKCHHE Ha MHOXKHTEIN
' HaTypaJIbHBIX YUCET
Pemlate  mpakTUKO-OPHUEHTHPOBAHHBIE  3aJlayd, CBS3aHHBIE C
OTHOUICHHWEM  BEJIMYMH,  IPOMOPIMOHAILHOCTHIO  BEJIHWYUH,
1.8 MPOLICHTAMH, HMHTEPIPETUPOBATH PE3YyJbTaThl pELIEHUs 3aJad C
y4ETOM OTpaHUYCHHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBACMBIX
00BEKTOB
2 Anrebpanyeckue BhIpaKEHUS
)1 Hcnonp3oBath anreOpandyeckyrd TEPMHUHOJIOTHIO W CHMBOJIUKY,

IPUMEHATH €€ B IIPOLECCE OCBOSHHsI yUeOHOI0 MaTepuana



22

2.3

24

Haxomuth 3HaueHus: OyKBEHHBIX BBIPAXKEHHUN TMpU  3aJaHHBIX
3HAYCHUSX [IEPEMEHHBIX

BeimonHATe mpeoOpa3oBaHMs LENOr0 BBIPAKEHHS B MHOIOWIEH
MpPHUBEICHNEM NOJIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK
BbINOMHATE YMHOKEHNE OJJTHOWIEHA HA MHOTOWIEH M MHOTO4JIEHA Ha

MHOTOYJICH, MPUMEHSTHh (OPMYJBI KBagpaTra CyMMbI U KBajJpara

pa3HOCTH

2.5

2.6

2.7

3.1

32

OcyliecTBIATh  pa3jOKEHUE MHOTOWICHOB Ha MHOXHUTEIU C
MIOMOIIbIO BEIHECEHMSI 32 CKOOKHU OOIIET0 MHOXKUTENS, TPYIIHUPOBKU

ClIaraeMbIX, TPUMEHEHHS (HOPMYIT COKPAIIEHHOTO YMHOKECHHUS
[TpumeHsTH MpeoOpa3oBaHKsI MHOTOUJICHOB [T PEIICHUS Pa3THUHBIX
3a/1a4 U3 MaTeMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHON NPAKTUKH
Hcnons30BaTh CBOMCTBA CTENEHEW C HATYypaJIbHBIMU ITOKA3aTEISIMU
JUls IpeoOpa30BaHus BbIPAKEHUN

VYpaBHEHUs U HEPABEHCTBA

Pemate nMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOMW, IPUMEHSA
IIpaBUJjIa IEPEX0Aa OT UCXOIHOTO YPABHEHUS K PABHOCUIIBHOMY EMY.
ITpoBepsTs, SABIAETCA U YUCIIO KOPHEM YPaBHEHUS

[Ipumensitb rpaduueckue METOAbl MPH PEIICHWU JIMHEWHBIX

YpPaBHEHUH U UX CUCTEM

3.3

[ToxOupare mpuMepbl Tap YHCEN, SBJSIONIMXCA PEIICHUEM

JMHEHHOT0 ypaBHEHUS C IBYMS IEPEMEHHBIMU

34

3.5

3.6

4.1

CtpouTh B KOOPAMHATHOM MJIOCKOCTH rpadvK JTUHEHHOTO YpaBHEHUS
C IBYMsI IEPEMEHHBIMU; TIONB3YACh TpaUKOM, TPUBOIUTH PUMEPHI
pelieHus: ypaBHCHUS

Pemiate cuctembl  BYX ~JIMHEMHBIX YpaBHEHUW C  JIByMS
MEPEMEHHBIMH, B TOM YHUCIIE TpaduuecKu

CocTaBisATh U peliaTh TMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH 10 YCIOBUIO 33]1a4H, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ[aui TIOJy4YeHHBINA pe3ynbTaT

Koopaunate! u rpadguku. OyHKIINN

N300paxaTh Ha KOOPAWHATHOW MPSIMONM TOYKH, COOTBETCTBYIOIIKE
3aJIaHHBIM KOOpIMHATaM, Jy4d, OTPE3KH, WHTEPBAJbI, 3aMUCHIBATH

YHCJIOBBIC IIPOMEKYTKH HA aJ'Il"e6paI/I‘ICCKOM SA3BIKE



Ormeuate B KOOpﬂHHaTHOﬁ INIOCKOCTH TOYKH IIO0 3aJaHHBbIM

4.2
KOOpJMHATaM
43 Ctpouts rpaduku muHeHHBIX GyHKIHA. CTpOUTh rpaduk GyHKIHH Y
' = [x|
OnuceiBaTh ¢ MOMONIBIO (DYHKIIUH U3BECTHBIC 3aBUCUMOCTH MEKIY
4.4 BEJIMYMHAMU: CKOPOCTh, BpEMS, PACCTOSHHE, ILIEHY, KOJUYECTBO,
CTOUMOCTb, TPOU3BOTUTEIILHOCTD, BpEMSsi, 00bEM pabOTHI
4.5 Haxoauth 3HaueHue GyHKINH 110 3HAYCHHIO €€ apryMeHTa
[Tonumarey rpaduueckuii crmoco0 MpencTaBiICHHUs U aHalu3a
4.6 nH(opMaIuK, W3BJIEKAaTh W HHTEPIPETUPOBATH WH(MOpPMAIUIO U3
rpaUKOB pealbHBIX MPOIECCOB U 3aBUCHMOCTEM
8 KUIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs
pe3yJibTaTa
1 Yucna v BEIYACICHUS
Ucnonws3oBaTh  HauajmbHbIE  NPEJCTABICHUS O  MHOXECTBE
. JNEHCTBUTENBHBIX YHCET 71l CPAaBHEHUS, OKPYTJICHHUS U BHIYUCIICHU,
‘ n300paxaTh JEHCTBUTENbHBIE YHCIIa TOYKaMHU Ha KOOPIMHATHOU
IPsAMO
[IpumensiTb TOHATHE apU(METUYECKOTO KBAJAPATHOTO KOPHS,
- HAXOJWTh KBAaJpPAaTHBIC KOPHHU, HCIONB3Ys TPU HEOOXOIUMOCTH
' KaJbKYJISTOD, BBITIONTHSATh npeoOpa3oBaHUs BBIpAKEHU,
CoJIep KaIINX KBaJIpaTHbIE KOPHU, HUCIIOJIb3Yys CBOMCTBA KOpHEN
3 Hcnonp3oBath 3amucu OOJBIIMX W MajbIX YHCEI C TOMOIIBIO
' JECATHUYHBIX ApoOeii u cTeneneit yucna 10
2 Anrebpanyeckue BhIpaKeHUs
[TpuMeHSITh TIOHATHE CTEIEHU C IIEJBIM TOKa3aTeJIeM, BBITTOJIHATH
2.1 npeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX CTENEHU C LEIbIM

IIOKa3aTcJICM



22

2.3

24

3.1

BBIMONHATE  TOXIECTBEHHBIE TPeoOpa3oBaHUsl  pPAIMOHAIBHBIX
BBIpOKEHUII HAa OCHOBE MpaBWJ ACHCTBHIM HaJ MHOTOWIEHAMU H
anreOpandeckKuMu ApoOsSMHU

PacknanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIHN

[TpumensTh peoOpa3oBaHys BHIPAKEHUN NIl pELICHUS Pa3iIMuHbIX
3aJa4 U3 MaTeMaTUKU, CMEXXHBIX MTPEIMETOB, U3 pEalbHON MPAKTUKU
YpaBHEHUS U HEPABEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPaBHEHUS M pPalUOHAIBbHBIC
YpaBHEHHUS, CBOJAIINECS K HUM, CUCTEMBI JIByX YpaBHEHUH C ABYyMS

NEPEMEHHBIMHU

3.2

33

34

[IpoBomNuTE mpOCTEHIINE WCCIECIOBAHUS YPAaBHEHUH M CHUCTEM
YpaBHEHHH, B TOM YHCJIE€ C NPUMEHEHHEM TIpadUuIecKux
IpeJIcCTaBIeHUH (yCTaHaBIUBaTh, UMEET JIU YpaBHEHHE WM CHCTEMA

ypaBHCHI/Iﬁ peuiCHu:A, €CJIM UMECT, TO CKOJIbKO, U npoqee)

[lepexogute OT cJOBEeCHOW (OPMYIHMPOBKHM 3amauyd K e€
anreOpandeckod MOJEIN C MOMOILBIO COCTABJICHUS YPaBHEHUS WIH
CUCTEMBbl ypaBHEHUH, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4H ITOJYYEHHBIN pe3yIbTaT

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPAaBEHCTB [UII CPABHEHUS,
OLICHKH, peIlaTh JIMHEWHbBIE HEPABEHCTBA C OJJHOM NIEPEMEHHON U UX
CUCTEMBI, JaBaTh rpapuuecKyro WILTIOCTPALMIO MHOKECTBA PEILICHUN

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMHT

4.1

IlounMaTe W MCIONL30BATh q)YHKHI/IOHaJ'IBHHe IIOHATHA W A3BIK
(TCpMI/IHBI, CHUMBOJIMYCCKUC O603Ha‘-ICHI/I$I), OIPEACIIATL 3HAUCHUC

(GYHKLUU 110 3HAYEHUIO apryMeHTa, ONpeAessTh CBOMCTBA (YyHKIIMU

o e€ rpaduky

4.2

9 KJIACC

Ctpoutb rpaduKu 3JeMEeHTapHBIX PYHKIUI BUIA:

y =k/x,y=x?y=x3y = [X|, OMUCBIBATh CBOICTBA YHCIOBOUN (DYyHKIIH
o e€ rpauky



Kon
NMpoBepPsAEeMOro
pe3yJjbTarta

1

1.1

1.2

1.3

1.4

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

Yuncna v BEIYMCICHUS

CpaBHI/IBaTB U YIOpAAOYHMBATHL PALMOHAJIBHBIC W WUpPpAlMOHATIbHBIC

qucia

BrimonssaTe apudMeTHueckue AeUCTBUS C palliOHATBHBIMY YUCIIAMHU,
coueras YCTHBIE U IIUCbMEHHBIE IPUEMBI, BBIIIOJIHATH BEIYUCIIEHHS C

HppaluOHAJIbHBIMHA YHUCJIaMHU

HaxonuTe 3HaueHUs cTeneHEel C LENbIMHU MOKa3aTeIs MU U KOPHEH,

BBIYMCJIATH 3HAYCHU S YHMCIIOBBIX BBIpa)KCHI/Iﬁ

Oprl"J'ISITI) I[CﬁCTBPITGJ'IBHI)IC quciJia, BBIITOJIHATH MMPUKHUIKY

pe3ylibTaTa BRIYUCICHUHN, OLIEHKY YHCIOBBIX BhIpAXKEHUN

YpaBHEHMs 1 HEPABEHCTBA

2.1

22

23

24

2.5

2.6

Pemate sMHEMHBIE U KBAApPAaTHBIC YPaBHEHHWs, YpAaBHEHUS,

CBOJAIIMECS K HUM, IPOCTEiIINe ApOOHO-palluOHaIbHbIE YPABHEHUS

Pemate cucTeMsl IBYX JTMHEHHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU
Y CUCTEMBI IBYX YPABHEHMI, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISAETCS

JIMHEUHBIM

Pemate TekCTOBBIE 3a/1a4M aAIreOpanyecKuM CIOCOOOM C MOMOIIBIO
COCTABJICHMSI YPaBHEHHs WIM CHCTEMBI JBYX YPAaBHEHHH C JBYMs

NEPEMEHHBIMU

[IpoBomHuTE mpPOCTEHIINE WCCIECIOBAHUS YPAaBHEHUH M CUCTEM
YpaBHEHMH, B TOM YHCJIE€ C NPUMEHEHHEM TIpadUuUIecKux
npe/CcTaBiIeHUi (Hampumep, yCTaHaBIUBaTb, UMEET JIU YpaBHEHHE

WIM CUCTEMA YPAaBHEHUM PEIIECHUS, €CIIU UMEET, TO CKOJIBKO)

Pemate nMHEHHBIE HEPAaBEHCTBA, KBAJApPAaTHBIE HEPABEHCTBA,
n300paXkaTh pelIeHne HEPaBEHCTB Ha YUCIIOBOW MPSIMOM, 3aIICHIBATh

pPEIICHUC C TIOMOIIIBIO CUMBOJIOB

Pemiate cucTeMBl JHHEWHBIX HCEpPaBCHCTB, CUCTCMblI HCPABCHCTB,
BKJIIOHAIOMIUMC KBAaApPATHOC HCEPABCHCTBO, I/1306pa)KaTB pemicHuc
CHUCTCMbI HCPABCHCTB HaA YHCIOBOM HpﬂMOP'I, 3alMUChbIBaTh PCIICHUC C

IIOMOIIbXO CMMBOJIOB



2.7

3.1

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUN PA3IUYHBIX 3a7a4
OyHKIMHT

PacriosnaBate  QyHKIMH ~ W3yYeHHBIX  BWAOB.  [loka3wIBaTh
CXEMAaTHYEeCKH PpACIOJIOKEHHE Ha KOOPJAWHATHOM  IUIOCKOCTH
rpadukoB (ynkuuii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCHUMOCTH OT 3Ha4€HUU KOA((UIIMEHTOB, OMUCHIBATH CBOMCTBA

byHKIUH

3.2

33

34

[Toka3bplBaTh CXEMaTHUECKH pACIIOJIOKEHHE Ha KOOPIMHATHOM
TUIOCKOCTH TpadukoB (GyHKUMH BuAa y = VX, Y = [X| © ONUCHIBATh
cBoicTBa (pyHKUMN

Ctpouth M H300paxkaTb CXEMAaTUYECKH Tpaduku KBaJApaTHYHBIX
(GyHKIWH, ONMHMCHIBATH CBOWCTBA KBAAPAaTUYHBIX (DYHKIUI MO WX
rpadukam

Pacnio3naBaTh KBajpaTuuHyl (QYHKIUIO 1O (GopMylie, MPUBOAUTH
IPUMEpPbI KBAJPAaTHUHBIX (DYHKIMHA M3 peaJbHON XKHU3HH, (PU3MKH,

reoOMEeTpUn

4.1

4.2

4.3

4.4

ApudmeTrueckas u TeoMeTprudecKasi Iporpeccuu

PacniozHaBaTh apu(MeTHUECKYI0 W T€OMETPUYECKYIO IMPOTPECCHH

MIPHU pa3HBIX CrIOCO0ax 3aJaHus

BBINONHATE BBIYMCICHUS C UCMOJIb30BaHUEM (OPMYJ n-TO WieHa
apu(MeTnyecKo 1 TeoMETPUIECKON MPOTrpecCcHii, CyMMBbI NEPBBIX N
YJICHOB

N300paxaTh  4jeHbl  IOCIEJOBATEIbHOCTH  TOYKAMHM  Ha
KOOPJAMHATHOH INIOCKOCTH

Pemate 3a1aum, CBA3aHHBIE C YUCIOBBIMHU ITOCJIEI0BATEIBHOCTSIMH, B

TOM 4YHCJe 3aJaud U3 pealbHOM JKH3HU (C HCIONIb30BAHHEM

KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHIA)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMEeHT cOAepPKAHUSA
1 Yucna v BBIYUCIECHUS
JlpoOu OOBIKHOBEHHBIE U JECATHUYHBIE, IEPEX0a OT OJHOM (HOPMBI 3amucu
1.1 npobeit k apyroi. IloHsATHE panMOHAIBLHOrO 4YHCIA, 3alMCh, CPaBHEHHE,
YHOPSAIOYMBAHUE PALTMOHATIBHBIX YHCET
15 ApudmeTrueckue 1eHCTBUS C pallMOHAIBHBIMU YncliaMu. Perienne 3anay u3
' peabHOM MPaKTUKU HA YaCTH, HAa JPOOH
13 CreneHp C HaTypalbHBIM IIOKa3aTelIeM: OIlpeJesieHHe, MpeoOpa3oBaHHe
' BBIPQKECHHUI Ha OCHOBE OIpeeNeHus, 3aUCh OOJIBIINX YHCEI
14 [IpouieHTsl, 3anuch MPOLEHTOB B BUAE IPoOU U IpoOU B BUJE MPOIEHTOB.
' Tpu 0CHOBHBIE 33JJa4M HA MPOLEHTHI, PELICHUE 3a]]a4 U3 PEAIbHON MPAKTUKU
Ls [IpuMeHeHne TNpPU3HAKOB JEIMMOCTH, pa3JIOKEHUE Ha MHOXKHUTEIH
' HATypaJbHBIX YUCET
L6 PeanpHble  3aBucMMOCTH, B TOM 4ucie mpsimMas W oOpaTHas
' MPONOPIUOHAIBHOCTH
2 Anrebpanyeckue BhIpaKEHUS
51 [TepemeHnHbIe, UUCIIOBOE 3HAUEHUE BBIPAKEHU ¢ IEpeMEeHHOM. [lomycTuMble
' 3HAUYEHMSI TEPEMEHHBIX
55 [IpencraBnenne 3aBUCUMOCTH MEXKIy BEIHMYMHAMH B BUAE (OPMYIIHI.
' Boruncnenus no hopmynam
53 [IpeoGpa3oBanue OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPaBHbIE
' BBIPKECHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTeIEM
Y OpnHousnensl 1 MHOTOUIeHbl. CTeneHb MHOTOWIeHa. ClI0KEHUE, BBIUYUTAHNE,
' YMHOXEHHE MHOTOWIEHOB
@opMybl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBl U KBajapaT
2.6 pazHoctu. Popmyna pa3HOCTUM KBaJapaToB. Pa3ioxkeHue MHOrOUYIEHOB Ha

MHOXUTCIIN



3 YpaBHeHust
31 VYpaBHeHHe, KOPEHb YpaBHEHHs, IpaBHJa HpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCUJILHOCTb YpaBHEHUM
39 JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, YMCIIO KOPHEH JIMHEWHOIO
' YpaBHEHUS, PEUIEHUE JIMHEUHBIX YPAaBHECHUI
33 CocraBieHne ypaBHEHUH 10 yCIOBUIO 3aJa4i. Perienne TEKCTOBBIX 3a4au C
' MOMOUIBIO YPaBHEHUI
34 JlunHeiliHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema JOByX JIMHEHHBIX YpaBHEHUH C JIByMs NepeMeHHbIMU. PemeHue
3.5 CHCTEM YpaBHEHHH criocoO00OM MocTaHOBKH. [IpuMepbl pemeHns TEKCTOBBIX
3a/1a4 ¢ IOMOIIBIO CUCTEM YpaBHEHHUU
4 Koopaunats! u rpapuku. ®ynkuuu
4.1 Koopaunara To4ky Ha mpsMoin
49 Hucnossle IPOMEXYTKU. PaccTosiHuEe MEXK Ty ABYMS TOUKAMU KOOPAUHATHOU
' IpsAMOI
43 [IpssmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca u opArHATA
' TOUYKH Ha KOOPAMHATHOM IJIOCKOCTU
44 [Tpumeps! rpadukoB, 3axaHHbIX GopMynamu. UteHne rpauKoB peabHBIX
' 3aBUCUMOCTEN
4.5 [Tonsatue pynkmuu. I'paduk Gynkmun. CpoiicTBa PyHKITUN
4.6 Jluneiinasa pynkuus, e€ rpaguk. I'padux pyHkum y = |x|
47 I'paduueckoe pemieHHE JIHHEWHBIX YpPaBHEHWH M CHUCTEM JIMHEWHBIX
' ypaBHEHUH
8 KIIACC
Koa ITpoBepsiemMblii 3JIeMEHT COEePKAHUS
1 Hucna u BBIYUCIEHUS
. KBangpatHslii kopeHb u3 uucna. [loHsTHe 00 MppalMOHAIBHOM 4YHCIIE.
' Jecsatruunble npuOIMKEHNUS HPPALMOHAIIBHBIX YHCET
CBoiicTBa apupMeTHYecKHX KBAJPATHBIX KOPHEH W HMX MPHUMEHEHHE K
1.2 npeoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUI u BBIUHCIICHUSM.

JlelicTBUTENbHBIC YMCTIA



1.3

Crenens ¢ LeabIM IoKazateneM U e€ cBoiictBa. CTaHgapTHas 3alluch YHUcia

2 AnrebpanuecKue BHIPAKCHUS

51 KBagpaTHblii TpEXuieH, pa3loKeHHEe KBagpaTHOrO TpEXWiIeHa Ha
' MHOXHTEIH

2.2 Anrebpanueckast 1pods. OCHOBHOE CBOKCTBO aire0panveckoit 1poou

23 Crnosxenue, BBIYMTaHNUE, YMHOXKEHUE, JIeJICHUE anre0panyeckux apooeit

24 PanmonanpHble BEIpayKEHUS M UX IpeoOpa3oBaHue
3 YpaBHEHMS U HEpaBEHCTBA

31 KBangpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemienue ypaBHeHM, CBOASIINXCS K JIMHEHHBIM U KBaJIPaTHBIM

3.3 [Ipocreiimue npoOHO-palMOHATIBLHBIC YPAaBHEHUS

['paduueckas mHTEpIIpETAIUS YpaBHEHUH C ABYMS TIEPEMEHHBIMH U CHCTEM
34 JMHENWHBIX YpaBHEHUI ¢ IByMs NepeMeHHbIMU. [Ipumepsl perenus cuctem
HEJIMHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU

3.5 Pemenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CriocoooM

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0JJHOI ITEpEMEHHOMN

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JIuHeiiHble HEpaBEHCTBA C OJJHOW NTEPEMEHHOMN

3.10 CucremMbl TMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHON
4 OyHKIUU

i1 [Tonsatue ¢ynkuuu. OOnacTe oONpeneneHuss M MHOXECTBO 3HAUCHHM
' ¢ysakun. CrnocoObl 3a1a0us GpyHKUNN

4.2 I'padux Gynkiun. YreHre cBOMCTB GyHKINU 1O €€ rpaduKy

4.3 [Tpumeps! rpad@ukoB QYHKIMHA, OTPAKAIOIINX peabHbIE MPOIIECCH

14 @OyHKIUH, ONMUCHIBAIOUIME TPSAMYI0 W OOpaTHYIO MPOMOPIHOHAIBHBIC
' 3aBUCUMOCTH, UX Ipaduku

4.5 OyHKIMU y =x7, y = x’

4.6 QOynxmum y = [x, y = |x|

4.7 I'padpuaeckoe perenne ypaBHEHHN  CHCTEM YpaBHCHUM

9 KUIIACC



Koa IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS

1 Yucia ¥ BEIYHCIIEHUSA
PamionanbHble 4Kca, MppalioHATbHBIE YKCIa, KOHEYHbIE U OECKOHEUHBIE

1.1
JeCATHYHbIE JPOOH

MHOKECTBO I[eﬁCTBI/ITCJIBHBIX YHUCCII, HeﬁCTBHTeHBHBIe qucia KaK

OCCKOHEYHBIE JACCATUYIHBIC I[pOGI/I. Bzaumno OJHO3HAYHOC COOTBCTCTBUC

12 MEXKJly MHOXECTBOM JEHCTBUTEIBHBIX YHCEI W KOOPAMHATHOW MPSIMOIA.
CpaBHeHUE IENCTBUTENBHBIX YUCEI
1.3 ApudmeTrdeckue 1eUCTBUS C ICHCTBUTEIBHBIMY YHCIAMU
W3mepenus, npuOamkeHus, oueHKU. Pa3mMepsl 00bEKTOB OKPYKAIOLIETO MUPA,
4 JUINTEIBHOCTh MPOIIECCOB B OKpyXkatoniem mupe. [IpubnmxéHHoe 3HaUeHHE
' BEJIMYMHBI, TOUHOCTh NpuOIkenus. Okpyrienue uncen. [Ipukunka u oueHka
pe3yJIbTaTOB BBIYMCIIEHUN
2 YpaBHEHHsI U HEPABEHCTBA
2.1 YpaBHEHHUs ¢ OAHOW ITEPEMEHHOMN
22 JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCSA K JIMHEHHBIM
2.3 KBangparnoe ypaBHeHue. Perienue ypaBHeHUM, CBOISAIIUXCS K KBaJAPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl peuieHuss ypaBHEHUHM TpPETbed U
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenue npoOHO-palMOHABHBIX YPaBHEHHUN
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMU H €r0 Tpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU
20 Pewenne cucreMm IByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOM CTENEHU
2.10 ['padpraeckas mHTEPHPETALNS CHCTEMBI YPAaBHEHUH C IBYMS TIEPEMEHHBIMH
2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CriocoooM
2.12 YucnoBsle HEPaBEHCTBA U UX CBOMCTBA
2.13 PemreHne MMHENHBIX HEPABEHCTB C OJHOU IEPEMEHHOU
2.14 Pewienne cucteM TMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU

2.15 KBanpaTHble HEpaBeHCTBa



I'padmueckas wHTEpHIpeTanvss HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS

2.16
NepPEeMEHHBIMU

3 DOyHKIUU

11 KBagpatnunas ¢ynkuusa, e€ rpaduk u cpoiictBa. IlapaGona, KOOpAMHATHI
. BEPIINHBI TapadoIIbl, OCh CAMMETPUH TTapadoIIbI

3.2 I'paduku pynkumii y=kx, y=kx+b u ux cBoiicTBa

3.3 I'paduku pynkuumii y=k/x, y = x* u ux cBoiicTBa

34 I'paduku pynkumii, 1 Ux cBoiicTsa
4 YucinoBbIe TOCIEN0BATEILEHOCTU

Al Omnpenenenue u cnocoObl 3aJJaHNs YMCIOBBIX MOCeI0BaTeNbHOCTEH. 3a1anne
' MIOCTIIOBATEIBHOCTH PEKYPPEHTHOU (HOpMYIIoi 1 POopMYIIOi 1n-TO YiIeHa

42 Apudmernueckass nporpeccuss. PopMmynbl n-ro WieHa apUMeTHUECKOM
' POrPECCUH, CYMMBI NIEPBBIX /1 YJICHOB

43 I'eomerpuueckass mnporpeccus. Dopmysnsl 7-ro ujeHa TI'€OMETPUYECKOM
' IIPOrPECCUH, CYMMBI IIEPBBIX 1 YJICHOB

44 N300pakenne wieHOB apHU(PMETHUYECKOH M TEOMETPHUYECKOW Mporpeccuit
. TOYKAMU Ha KOOPAMHATHOM MIIOCKOCTH. JIMHEMHBIN U SKCIIOHEHIIUATIBbHBINA POCT

4.5 Crno’xHble MPOLIEHTHI



IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsSIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOIrPaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSAMHU: MHOXKECTBO, ITOAMHOXECTBO,
olepaly HaJ MHOXKECTBaMH; YMEHHE OIEpUPOBATH IOHATHAMMU:
rpad, CBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MpPH PEIICHUU
3a7a4; yMEHHE MHCIOIb30BaTh TIpauueckoe IpeCTaBICHUE
MHOJKECTB JUIsl ONMCAaHUS PEAlbHBIX IPOLIECCOB U SIBICHUH, NpU

pelIeHnH 3aj1a4 U3 IPYTUX Y4eOHBIX TPEIMETOB

YMeHHe onepupoBaTh MOHATUSMHU: OIIPEIEIICHUE, aKCHOMA, TEOPEMA,
JI0OKa3aTelIbCTBO; YMEHHE pACIO3HAaBaThb WCTUHHBIE M JIOKHBIC
BBICKA3bIBAaHUs, NPUBOJINUTH NPHUMEPHI U KOHTPIPUMEpPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUSIMH: HATYpPaJIbHOE YMCIIO, TIPOCTOE U
COCTaBHOE YHCIIO, JEIUMOCTb HATypaJIbHbIX YHUCEN, MPU3HAKU
JIEJTUMOCTH, 1I€JI0€ YUCII0, MOAYJb YKCIia, OOBIKHOBEHHAsI IpOoObh U
JecsTHYHas Apo0b, CTAHJAPTHBIN BUJ YMCIIA, PAlMOHATILHOE YHCIIO,
WUPpAMOHATLHOE YHCT0, apU(PMETHYECKHA KBaJpAaTHBIA KOPCHB;
yMeHI/Ie BBITIOJIHATH ,Z[GI\/JICTBI/IH C qyucJiiaMu, CpaBHI/IBaTb nu
ynOpr)]O'—II/IBaTI) qucia, HpC]ICTaBJ'ISITI) quciia Ha KOOp)II/IHaTHOI\/’I
NpsIMOM, OKPYIJIATh 4WCIA; YMEHUE JIeJaTh MPUKHUAKY U OLEHKY

pe3yJibTaTa BEIYMCICHUN

VYMeHHe onepupoBaTh MOHSATHAMH: CTETIEHb C LIEJNBIM MOKa3aTeleM,
apu(pMeTHYeCKH KBaIpaTHBI KOPEHb, MHOTOUIEH, alNredpanieckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaIbHOW CTETICHU
OoJibllle €IUHUIBI; YMEHHE BBINOJHATH pPacuy€rel Mo (opmynam,
npeoOpa3oBaHus IENBIX, IPOOHO-PANMOHAIBHBIX BBIPAKEHUN H
BBIP)KEHUI C KOPHSAMH, Pa3I0kKEHUE MHOTOWIEHA HA MHOXHTENH, B
TOM YHCJIE C HCHOJb30BaHWEM (OPMYS Pa3HOCTH KBAJPATOB H

KBaaApaTa CYMMBbI U pa3HOCTHU



YMeHue oneprupoBaTh IOHATUSAMU: YUCIOBOE PABEHCTBO, YPaBHEHHUE
C OJHOW IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIaTh JIMHENHBIE U KBAJpaTHbIC yPaBHEHUS,
JIpOOHO-pallMOHATIBHBIE YPABHEHUSI C OJJHOW NMEPEMEHHOM, CHCTEMBbI
JIBYX JIMHEMHBIX YPABHEHUH, TUHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHBIE HEPABEHCTBA C OIHOMN
IIEPEMEHHOM, B TOM YHUCJIE IIPU PEUICHUH 3a4a4 U3 APYTUX IPEIMETOB
U TIPaKTUYECKUX 3aJad; YMEHHE MHCIIONb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTBH JJISi M300paKEHUS peIIeHH

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh NOHATUIMH: GYHKIMS, TpaduK QyHKINU, HYIN
GYHKIIUM,  MPOMEXYTKH  3HAKOMOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE M HAWMEHbIIEE 3HAUCHUSI
byHKINY; yMEHHE OIIEpPUPOBATH MIOHATUSAMH: npsiMast
MPOTMOPIIMOHATILHOCTD, JIMHEHHAs PYHKIIMSI, KBaipaTuuHasi QyHKIIHS,
oOpaTHass MPONMOPLIMOHATIBLHOCTh, TMapaboia, rurepbosa; yMeHue
ctpouth rpadukd  (QYHKIUH, WCIOJIB30BaTh TpaduKd  JUIs
OTIpE/ICIICHUs] CBOWCTB IPOIECCOB M 3aBUCUMOCTEH, NI PEIICHUs
3a7a4 U3 JPYruxX y4eOHBIX MPEIMETOB U PEaNbHON JKU3HU; YMEHHE

BBIpaXaTh (JOPMYJIaMHU 3aBUCMOCTH MEX]ly BETMYMHAMU

YMenue OIIEpPUPOBATH MOHATUSMH: IIOCJIEI0BATEILHOCT,
apudmeTHyeckass U TeoMeTpudecKas IpOrpeccuu;  yMEHHE
UCIIOJIb30BaTh CBOIMCTBA MOCIIEOBATENBHOCTEH, (HOPMYIIBI CYMMBI U
oO1Iero 4wieHa Mpu pelIeHuH 3a1ad, B TOM YUCIE 3aad U3 JPyrux

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHne pemath 3aa4u pa3HbIX TUTOB (B TOM YHCJIC Ha MPOIEHTHI,
IO M 4YacTd, JBHWKEHHUE, paboTy, IEHy TOBapOB U CTOUMOCTH
MOKYTIOK U YCIIYT, HAJIOTH, 3aJ1a4¥ U3 00JIACTH YIPaBICHUS JINYHBIMU
U ceMeWHbIMH (MHAHCAMHU); YMEHHE COCTaBISATh BBIPAKECHUS,
YpaBHEHHUs, HEPABEHCTBA W CHUCTEMbl MO YCJIOBHUIO 3aJayH,
HCCJIEIOBATh MOJYUEHHOE PEIICHUE U OLIEHUBATh MPaBIONOA00HOCTh

MOJIYYCHHBIX PC3YyJIbTAaTOB

YMeHue ornepupoBath NOHATHIMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,
Iyd, JIOMaHas, yTOlL, MHOT'OYTOJIBHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKH,



10

11

IPSIMOYTOJIBHBIN TPEYrOJbHUK, MEJINaHa, OUCCEKTpHca M BBICOTA
TPEYroJIbHUKa,  YeTBIPEXYrOJbHMK,  Mapajuiejgorpamm,  pomo,
IpSIMOYTOJIBHUK,  KBaJpaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (HUTypamu;
yYMEHHE peniath 3aJa4d, B TOM YUCIIE U3 MOBCEIHEBHOW JKHU3HH, Ha
HaXO0XJIEHNE F€OMETPUUECKUX BEIUYHMH C IPUMEHEHUEM U3Y4YECHHBIX

CBOUCTB (uryp u (HhakToB

YMeHue onepupoBaTh MOHATHSAMM: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJILHUKOB; NapaJUIeIbHOCTh U MEPICHINKYIISIPHOCTD MPSIMBIX,
yYroia MeExay MNpsAMbIMHU, NCPIOCHIAUKYIIAP, HAKIOHHAA, MPOCKIUA,
nogobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCUTCIIBHO TOYKH U HpﬁMOI;’I; YMCHHEC pPAaCliO3HABATh pPaBCHCTBO,
CUMMETpPHI0O W Tomobme  ¢uryp, MapajuieIbHOCTh |

NEPIEHANKYJSIPHOCTD IIPSAMBIX B OKPYKaIOIEM MUPE

YMeHue omnepupoBaTh MOHATHSAMH: JJIMHA, PACCTOSIHUE, YToJ
(BemuuuHA yIJla, CUHYC U KOCHHYC yIJIa TPEYroJIbHUKA), IUIOLIA/b;
YMEHHE OILICHUBAThH Pa3MeEPhI IPEIMETOB H 00BEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE TNPUMEHITh (OpPMyIBl MEepUMETpa U IUIOMIAIH
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTU W IUIOIIAAU Kpyra, oobema
MPSIMOYTOJIBHOTO MapajieenuIiesia; yMEHUe MPUMEHITh MPU3HAKU
paBeHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopeMmy [ludaropa, TpUroHOMETpHUUECKHUE COOTHOUICHUS s

BBIYMCIICHUA JJIHH, paCCTOSIHI/IfI, HHOIHaHeﬁ

12

13

14

YMmeHune wu300paxarh IJIOCKHE (UIYypsl M HMX KOMOHMHAIUH,
MIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C IMOMOUIbIO UYEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIU

CUMBOJIbHOMY OITMCAHUIO

YMeHue omnepupoBaTh IMOHATHSAMH: MPSIMOYTOJIbHAs —CHCTEMa
KOOPJMHAT, KOOPJAWHATHI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOM3BEICHNE BEKTOpa HAa YHCIO, CKaJIsPHOE MPOU3BEACHUE
BEKTOPOB; YMEHHE WCIOJIb30BaTh BEKTOPHl M KOOPAMHATHI JIJIst
MpEJICTaBICHNs] JaHHBIX U PEUIeHHs 337ad, B TOM YHCIe U3 IPYrux

y4eOHBIX MPEMETOB U PEATLHOM KUZHU

YMmenue ONICpHUPOBATL IMOHATHUAMU: CTOJIOMKOBBIE U KpYTI'OBLIC

IUarpaMMbl, TaONMMIBI, CpeaHee apudMeTHuecKkoe, MeaHuaHa,



15

16

HauOoJbIlIee U HaUMEHbLIEe 3HAYEHMs, pa3Max 4YHMCIOBOro Habopa;
yMEHHE W3BJEKaTh, HMHTEPIPETUPOBATh M  MPeoOpa3oBBIBATH
MHPOPMALIMIO, TPEICTAaBICHHYI0 B Ta0NMIAX M Ha JUarpammax,
OTPa)KaIOIYyI0 CBOWCTBA U XapaKTEPUCTUKU PEATBHBIX MPOLIECCOB U
SBJICHUN; yMEHHE pacrno3HaBaTh HW3MEHYMBBIE BEJIIMYUHBI B

OKpY’KalolIeM MUpe

YMeHue onepupoBaTh MOHATHIMU: CIYYAHHBIA OMBIT (CIyYalHBIN
OKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA WCXOJ)
CIIy4aiflHOTO OIbITa, CIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
yMEHHE HAaXOJHUTh BEPOSTHOCTH CIYYalHBIX COOBITUM B OMBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU; YMEHHE peIlaTh
3aJ]auu METOJOM OPTaHU30BAHHOTO Tepedopa M C UCIOIb30BaHUEM
MpaBUJia YMHOKEHHUS; YMEHHE OILEHUBATh BEPOSTHOCTU peabHbBIX
COOBITUN U SIBJICHHIA, MOHUMATh POJIb MPAKTUUYECKU JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUH B OKPYXKAIOIIEM MHpPE M B JKU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €r0 POJIbIO B MAaCCOBLIX SABJICHHAX

YMeHue BoIOMpATh MOIXOANINN W3YYEHHBIH METOM JJis perieHUs
3a/1ayu, IPUBOJIUTH MIPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HU, PACTIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKH
B HCKYCCTBE, OIMCHIBATH OT/EJbHBIC BBIJAIOIIUECS PE3YJIbTATHI,
MOJTYYCHHBIC B XOJC Pa3BUTHS MAaTeMAaTHUKU KaK HayKH, TPUBOJIUTH
MpUMEpPhl  MaTEeMaTHYECKUX  OTKPBITMM W WX aBTOPOB B

OTEYECTBEHHON U BCEMUPHON UCTOPHUHN




HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii JJIEMEHT COACPKAHMUS

1 Uucna v BBIYUCTCHUS

1.1 Harypanbnblie u nenbie ynucna. [IpusHaku 1eIMMOCTH IETbIX YHCEeI

- OOBIKHOBEHHBIE M JECATUYHBIE  JpOOM, TPOLEHTHI, OECKOHEUHbIE
' MePUOIUYECKHE TpodH

13 Panmonaneubie uncna. Apudmernueckue oOmnepandd ¢ paldOHATBLHBIMH
' YUCITAMH

- JeiicTButenpHble Yncia. ApUPMETHYECKHE ONEpalud C JEHCTBUTEILHBIMU
' YUCIaMHU

s [TpubnmkEHHBIE BBIYMCICHUS, MpaBUIa OKPYIJICHUS, TPUKHUIKA U OIEHKA
' pe3yJibTaTa BEIYMCIEHUN
2 Anrebpanyeckue BbIpaXKeHUs

2.1 BykBeHnHble BbIpakeHHs (BbIPaKEHUS C IEPEMEHHBIMU )

55 Crenenp c nenbiM nokasateneM. CTeneHb C palMOHAJIbHBIM IOKa3aTEIeM.
' CBoiicTBa cTeNEHU

2.3 MHorouieHsl

24 Anrebpanueckas 1pooOb

) s ApudmeTnueckuii  KOpeHb ~ HaTypaJbHOW  cremeHu.  JleWcTBus ¢
. apuMeTHYECKUMU KOPHSIMH HATypaIbHON CTETIEHU
3 VYpaBHEHUs 1 HEPABEHCTBA

- Lensie u npoOHO-panMoHanbHbIE ypaBHEHUs. CHUCTEMBI W COBOKYIHOCTHU
' ypaBHEHUH

15 Ilensie u npoOHO-parioHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Petrenre TekCTOBBIX 337124
4 Uucnoble MOCIEI0BATEIbHOCTH

4.1 IlocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHUS MTOCIIEA0BATEILHOCTEN



Apudmernueckass u reomerpuueckas mnporpeccud. PDopmyna CI0XKHBIX
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OyHkusa, crnocodsl 3amanus  GyHkumH. [paduk  GyHkuuu. OOIacTh
OIIpeJIesIeHUs] U MHOXeCTBO 3HaueHuil pyHnkunu. Hynu @ynkuuu. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (PYHKUMH. MakCUMyMbl U
MUHUMYMBI ¢yHKIMU. HawnOonpinee m HamMeHbIIee 3Ha4eHHE (YHKIMU Ha
IIPOMEKYTKE
6 Koopaunatsl Ha IpsIMOi1 U INTIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH
7 I'eomerpus
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7.2 TpeyroapHUK
7.3 MHOroyrojapsHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3MepeHne reoMeTprui4ecKuX BEJTMYNH
7.6 Bexkrops! Ha TIOCKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padbr




I'EOMETPUA
INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3[€jOB IIKOJbHOW MaTeMaTHKH,
UMEIOIIUNA CBOEU LENbI0 00ECeUnTh M3YyYEHUE CBOMCTB U pa3MEpPoOB QUIYp, HX
OTHOUIEHMI M B3aUMHOE pPACIHOJIOKEHUE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4YeHUs T€OMETPUU Ha YPOBHE OCHOBHOIO
oOmrero oOpa3oBaHusl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKA3aTeNIbHbIE PACCYKJICHUSI, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUs, JOKA3bIBaTh
VCTUHHBIE YTBEPXKICHUS M CTPOUTh KOHTPOPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXJIeHuss «OT MPOTHBHOIO», OTIMYaThb CBOMCTBA OT IPHU3HAKOB,
(dopMynpoBaTh 0OpaTHBIE YTBEPIKICHUSI.

Bropoii nenpt0 H3ydeHHsT TE€OMETPUHU SIBIIIETCS HCIOJIb30BAaHHE €€ Kak
WHCTPYMEHTA TPU PEIIEHUH KaK MAaTEMaTHYECKUX, TaK M MPaKTUYECKUX 3a/ad,
BCTPEYAIOIINXCS B peajgbHOM ku3HU. OOydaromuiicss AODKEH HayYUThCs
OTIPEAETUTh TEOMETPHUUECKYI0 (UTYpY, OMUCATh CIOBAMH JAHHBIA UYEPTEXK WU
PUCYHOK, HAalTH IUIOIIA b 3€MEJIBHOTO YYacTKa, PACCUUTaTh HEOOXOAUMYIO JITTUHY
ONTOBOJIOKOHHOTO KaOeys wid Tpedyemble pa3Mepbl Tapaxa sl aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTENbHAS JIMHUA B MU3yYEHUU T€OMETPUHU.
[Ipn pemeHuun 3amay NPAKTUYECKOTO XapakTepa OOYyYaroIUKCS YYUTCS CTPOUTh
MaTEMaTUYECKUE MOJEIM  pEalbHbIX JKU3HEHHBIX CHUTyaluid, IPOBOJUTH
BBIYMCJIEHUS U OLIEHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BakHO NOMUYEPKUBATH CBSA3M T'€OMETPUU C APYIMMH y4eOHBIMU
peIMeTaMu, MOTUBUPOBATh UCIOJIb30BaTh ONPEACIICHHUS] TEOMETPUUECKUX (DUTYD
U TIOHATHUH, JI€MOHCTPUPOBATH MPUMEHEHUE MOJTYYEHHBIX yMEHUH B (U3UKE U
TEXHUKE. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTops»,
«Tpuronomerpuueckne cooTHowWEeHUs», «Merox koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii kKypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE DPAa3Zelibl
conepxkanusi: «['eomerpuyeckue Qurypel u ux CcBOiCTBay, «M3MmepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl KOOpPAMHATBI HAa  IUIOCKOCTHY,
«Bexkropsi», «JIBruxkeHus miockoctny, «IIpeodpazoBanus mogo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefien0), B 8 kiacce — 68 yacoB (2 yaca B Heeq0), B 9 kimacce
— 68 yacoB (2 Jaca B HEJIENIO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Hauanbnbie nousatus reomerpun. Touka, Ipsmasi, OTpE30K, Jdyd. Yros. Buasl
yriioB. BeprtukaneHble uW cMmexHbIe Yriabl. buccektpuca yrna. JlomaHnas,
MHOTI'OYTOJIbHUK. [lapaninensHOCTh U EPIEHAUKYIISIPHOCTD MPAMBIX.

CummeTtpuunsie purypbsl. OCHOBHBIE CBOMCTBa OCEBOM cuMMeTpuu. [Ipumepbl
CUMMETPHUH B OKPYKAIOLIEM MUPE.

OCHOBHbBIE TOCTPOEHHSI C MOMOILIBIO LUPKYJIS W JIMHEHKHU. TpeyroibHUK.
BricoTta, Mennana, OMCCeKTprca, UX CBOKCTBA.

PaBHOOeIpeHHBI W PaBHOCTOPOHHMM  TpeyrojbHUKUA. HepaBeHCTBO
TPEYrOJIbHUKA.

CpolicTBa ¥ TpU3HAKA PABHOOCAPEHHOTO TpeyrojibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ MPU3HAKU HapaJUIeTbHbIX NpsAMbIX. CyMMa yIJIOB TPEYroJbHUKA.
Bremnue yribl TpeyrojibHUKA.

[IpssMOyTOJIbHBIM  TpPEYroapHUK. CBOWCTBO MEIHMAHBI IPSMOYTOJBHOTO
TPEYroJIbHUKA, TPOBEIEHHOM K TUNIOTeHY3€. [[pr3Haku paBeHCTBA MPSMOYTOJIbHBIX
TPEYTOJAbHUKOB. [IpsMOYTONIbHBIN TPEYTOIBHUK C YTIIOM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopemMa O OOojbIIeM yriie U OOJblIel CTOPOHE TPEyTroJIbHUKA.
[lepnieHaUKyISp U HAKIOHHAS.

['eomerpuueckoe MecTto TOYeK. buccekrpuca yria W CEpeaUHHBIN
MEPIIEHAUKYJISIP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOYEK.

OKpy»XHOCTh W Kpyr, XOpAa M JuaMeTp, HUX CBoWcTBa. B3auMHOe
PAaCIIOJIOKEHUE OKPYKHOCTU M npsiMou. KacatenpHas u cekymas K OKpY>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B yroj. BrnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYrOJIbHUKA.

8 KIIACC

Yereipéxyronpauku. [lapamnenorpamm, ero npu3Haku u cBoucTBa. YacTHbie
cillyyad MapajiesiorpaMMoB (MPSMOYTOJIbHUK, poMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpamenwusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA W TPHU3HAKHU.
[IpsimoyroJibHast Tpaneuus.

Meton ynBoenust meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpEMa O MPOMOPUMUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJibHUKA U Tparneuuu. LleHTp Mmacc TpeyroiabHuKa.

[Tonobue TpeyrodbHUKOB, Kod(pdunueHt momoous. Ilpusznaku momgoOus
TpeyroJbHUKOB. [IprMeHeHne noqooust mpy peleHny NPakKTHUYEeCKUX 3a/1a4.



CpoiicTBa 1uomagel reomerpuueckux ¢uryp. Dopmynbl A IUIOUIAAH
TPEYroJIbHHUKA, NapajuienorpaMma, pom6a u Tpanenuu. OTHOILIEHHE IUIOIIAIen
noI00HBIX GUTYP.

Brluncnenue miomajaeld TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYAaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemieHun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TAHI'€HC OCTpPOTO yrIJila MPSMOYTOJIbHOIO TPEYroOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yrioB B 30, 45 u 60°.

BrricanHble U LIEHTpaJIbHBIE YIJIbI, YTOJ MEXK/y KacaTeJIbHOW U XOp10il. Y TJIbl
MEXAY XOpJaMU M CEeKylIMMHU. BNHCaHHBIE W ONUCAHHBIE YETHIPEXYTOJIbHUKH.
B3aumHoe pacrnonoxxenue AByX OKpykHOcTed. Kacanue oxpysknHocteil. OOmue
KacaTeJbHbIE K IBYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHUSI.

Pemenue TpeyroasHUKOB. Teopema KOCUHYCOB U TeOpemMa CUHYCcOB. Pemenue
IPAKTUYECKUX 3314 C UCIIO0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmomoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOPH, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeabHOM.

Bektop, anuHa  (MOIyNib)  BEKTOpAa,  COHAINpaBIEHHBIE  BEKTOPBI,
MPOTUBOIOJIOKHO HAIMIPABIIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAallMM HAJ BEKTOpaMH. Pa3nokeHwe BeKTopa 10 JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BekTOopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJISl HAXOXKIACHUS JJIMH U yTJIOB.

JlekapTOBBI KOOPJAMHATHI HA TIJIOCKOCTH. Y paBHEHUS MIPSIMOM U OKPYKHOCTH B
KOOpJAMHATAaX, MEPEeCeUCHUE OKPYKHOCTEH W MOpsiMbIX. MeToa KOOpAWHAT U €ro
pUMEHEHUE.

[IpaBusbHBIE MHOTOYTONBHUKHU. JTMHA OKpYyXHOCTU. ['pagycHas u paauaHHas
Mepa yria, BBIUMCICHHUE JUIMH Iyr OKpyXHocreu. Ilmomans kpyra, cekropa,
CErMEHTaA.

JIBKeHUs TUIOCKOCTH W BHYTPEHHHE CHUMMETpun GUTyp (dJIeMEHTapHbBIC
npeactasnenus). [lapannensHbiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTAaThl OCBOCHHS MIPOrpaMMbl  Y4eOHOrO Kypca
«I"eomeTpus» XapakTepu3yrOTCA:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MPOSIBJICHUEM HHTEPECAa K MPOLUIOMY UM HACTOSAIIEMY POCCHUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K JIOCTWXKEHHUSIM  POCCHMCKHUX
MaTeMaTUKOB U POCCUMCKOW MAaTeMaTUYECKOW HIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTUKEHUN B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00SI3aHHOCTEN Ipak/laHWHA U pealli3allii ero
mpaB, TPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBICHUN, MPOIEAYp TPaKIAHCKOTO 00IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIJIeM, CBI3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JIOCTHKEHUM HAyKH, OCO3HAHHUEM Ba)KHOCTHU
MOPaJIbHO-3TUUYECKUX TPUHIUIIOB B ICSTEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PELUICHUM NPAKTUYECKUX 3a7ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
oOpa3oBaHUs Ha MNPOTSHKEHUM BCEU KU3HU JUISl yCHENIHOW mpodeccuoHanbHON
JESATENHPHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHJMBUIyATbHOU TPAEKTOPUU 00pa30BaHMS M )KM3HEHHBIX MJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCHPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlau, PEUICHUW, pacCy>KICHUM, YMEHHUIO BHUJECThH
MaTeMaTU4YECKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpUCHTaIlMeld B JCATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUA YelIOBEKa, MPUPOJIBI U
oOIecTBa, MOHMMAaHUEM MaTEMaTUYeCKOW HayKu Kak cdepbl 4YeToBEYECKOM
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAYMMOCTH JJISI Pa3BUTHS LMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KYJIbTYpOW Kak CPEeJICTBOM
MO3HAHUST MHpPA, OBJAJCHUEM NPOCTEUIIMMU HaBBIKAMU HCCIIEIOBATEIHCKON
NEATEIIbHOCTH;



6) ¢usuuyeckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1arONOIyYHUs:

TOTOBHOCTBIO NPHUMEHATH MaTEeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbs, BEIEHUS  370pPOBOrO0  oOpa3a  KH3HM  (310pOBOE  IUTAaHHUE,
cOAIaHCUPOBAHHBIM pEXUM 3aHATHA U OTAbIXa, peryjsipHas ¢uznueckas
aKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JIPyroro 4eioBeKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpHEHTalMel Ha MPUMEHEHUE MATEMATHYECKUX 3HAHU JIUIs peIIEeHuUs 3a/1a4 B
00J1aCTH COXPaHHOCTH OKpPYXKaroIleH Cpejibl, INIAHUPOBAHNS NOCTYIIKOB M OLICHKH
UX BO3MOXHBIX MMOCHEACTBUI I OKPYKaIOLIEH Cpefibl, 0CO3HAHUEM TIJ100aJIbHOTO
XapakKTepa 3KOJOTMYECKUX MPOOIEM U MyTEH UX PELIEHUS;

8) aganTanus K M3MEHSAIOMMMCS YCJOBUSAM COUMAJIbHOW M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJOBHUSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y OPYTHX JIOjAeH, mpuoOpeTarb B COBMECTHOW JAESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 ONBITA APYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHHMH, B TOM YHUCIE
(GopMyJIMpOBATh UJIEU, IOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMIIETEHTHOCTEM, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPeOYyHOIIMA KOHTpMEp, KOPPEKTHPOBATh
IPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYJIUPOBATH M OLIEHUBATh PUCKH U
NoCIeACTBUSL, (DOPMHPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATbDI
IMo3naBaTeqbHbIEe YHUBEPCAJIbHBIE YUeOHbIE 1eiicTBUS

ba3oBble JJornueckue JeMCTBHUA:

e BBIBIIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKH MATEeMAaTHYECKUX
OOBEKTOB, TMOHATUH, OTHOIIEHUH MEXAY MOHATUAMHU, (HOPMYIHPOBATH
ONpENENCHUs]  NOHATHM, YCTAaHaBIMBATh  CYLIECTBEHHBI  NPU3HAK
Kjaccu(uKanuu, OCHOBaHUSA i OOOOIIEHHS W CpPaBHEHUS, KPUTEpUU
IPOBOJMMOTI0 aHAJIN3a;

e BOCIpUHUMATh, (GOPMYIHpPOBaTH M  NPEOOPa3OBBIBATH  CYXKICHHS:
YTBEpAUTENIbHbIE W OTpULATENIbHbIC, €IWHUYHBbIC, YacTHbIE U OOIIuE,
YCIIOBHBIE;



BBISIBIISIT ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeursi B (akTaxX, MAaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX,
npeajaraTb KPUTEPUU ISl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTHUBOPEUHH;
JIeNIaTh BBIBOJBI C HCIOJIh30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa3oupaTh MOKa3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TMPSAMBIC U OT
MIPOTUBHOTO), TPOBOIUTH CAaMOCTOSATEIHLHO HECIOXHBIC JIOKA3aTeIhCTBA
MaTeMaTU4ecKux (DakTOB, BBICTpAWBATh APTYMEHTAIMIO, TPHBOJIUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pemieHus y4eOHOM 3anauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoOJIee TOAXOMAIMUNA C yYETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBble ucciienoBarejbcKkye AeCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUN MHCTPYMEHT IO3HAHUSA,
(GbopMyIMpOBaTH BOIPOCH, (PUKCUPYIOLUIME MPOTUBOpEUUe, Npodiemy,
CaMOCTOSITETIbHO YCTaHaBJIMBAaTh KMCKOMOE U JIaHHOE, (QOopMHUpPOBaTh
TUIIOTE3Y, ApTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHE;

IPOBOJUTh MO CAaMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEMH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OOBEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIONCHUSI, HWCCIICIOBAHMSI, OICHUBATH JIOCTOBEPHOCTH
MIOJTYYSHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKe BBIIBUIaTh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISIBJISITH  HEJJOCTaTOUYHOCTh M H30BITOYHOCTh HH(GOpPMAllMHU, JIaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUS 3a/1a4U;

BbIOMpATh, aHAJU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETHPOBATH
UH(OPMAIUIO Pa3IUYHbIX BUAOB U (POPM IIPEICTaBIICHNUS;

BbIOMpaTh (GoOpMy MpPEACTaBICHUS HMHPOPMALMH U WUIUTIOCTPUPOBATH
pemraeMble 3aJaud  CXEMaMH, JuarpaMMamMH, HWHOM Tpapukod H HUX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTH HMHQOpPMAIMM IO KPUTEPUSAM, MPEUI0KEHHBIM
yUHUTENIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSITENILHO.

KoMMmyHuKaTHBHbIE YHHMBeEpPCAJbHbIE YUeOHbIe TeiiCTBUS:

BOCIIPHUHUMATh U (HOPMYIUPOBATH CYXJICHHUSI B COOTBETCTBHH C YCIOBUSMU
U LEJISIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO X0y pPEIICHUS
3a/1a4u, KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B XOJIe 0OCY>XJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMON TEMBI,
npo0JIeMbl, perraeMoi 3aJa4u, BbICKa3bIBaTh UJEH, HAIICJICHHbIC HA MOUCK
pEIICHUS, COTIOCTABIIATH CBOU CYKICHHS C CYXACHUSAMU JIPYTUX YIaCTHUKOB
yanora, OOHapyKMBaTh pa3lIMuMe€ U CXOACTBO MO3UIIMKI, B KOPPEKTHOU
dbopme hopMyIHpOBaTH PA3HOIIIACHS, CBOM BO3PAKECHUS;

NPEACTaBISATh PE3YyJIbTaThl PEUICHUS 3aa4M, SKCIIEPUMEHTA, UCCIICI0BAHUS,
MIPOEKTa, CAMOCTOSITEIHHO BHIOUPATH (POPMAT BBHICTYIUICHUS C YIETOM 3a/1a4
IPEe3eHTAIlMU U OCOOEHHOCTEN ay IuTOpUU;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIIICCTBA KOMAHHONW ¥ WHIUBUTYy TbHON
pabOTHI IpH PEIICHUHN YUYSOHBIX MAaTEMATHICCKUX 3a71a4;

NPUHUMATh 11€Jb COBMECTHOM AESITENIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHON paboThl, pacnpenensTh BHIBI padoOT, JOTrOBApUBATHCH,
00CYKJIaTh MPOLIECC U Pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOICH;

y4acTBOBaTh B TPYyNMHoBBIX (¢Gopmax paboTel (0OCyKaeHus, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BHITOIHATH CBOIO YaCTh pabOThI
U KOOPJAMHHUPOBATH CBOU JICUCTBHS C JPYTUMU WICHAMH KOMAaH/IbI,
OIICHMBATh KAaueCTBO CBOEro BKJaja B OOIIMNA MPOAYKT MO KPUTEPHUSIM,
chopMyITUPOBAaHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeliCTBUA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aJTOPUTM pELIeHMs 3afaud (WM €ro
4acTh), BBIOMpaTh CHOCOO pEIICHUS C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpOBaTb M KOPPEKTHPOBATh
BapUaHThI pEUIEHUI ¢ y4ETOM HOBOM MH(pOpMAIUK.

CﬂMOKOHTpOJIb, AMOIHUOHAJIbHBbIN HHTEJJIEKT:

BIAJETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3ysibTaTa
pelIeHNs] MaTEMAaTHYECKOM 3a/1auu;

MPEIBUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3aJa4H,
BHOCHUTh KOPPEKTHUBBI B JAESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB,
HaWJICHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA NIEITEIBHOCTH MOCTABICHHON LETU U
YCIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEAOCTHXKCHUS LEJIH,
HAXOJUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K konmy oOyuenuss B 7 kjacce OOyYarOIIMKCA TMOJYYUT CIEIYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Pacno3naBath WM3ydeHHBIE TEOMETPUYECKHUE (UTYPBI, OMNPEASTATh UX
B3aMMHOE pacIoJIOKeHUe, H300paxkaTb TeOMETpUUYECKHE (QUTYypbl, BBINOJIHATH
YEPTEKHU MO YCIOBUIO 3a7a4u. I3MepsTh TMHENHBIE U YIJIOBBIE BEJIMUYMHBI. Pemarts
3a/1a4d Ha BBIUYUCIICHHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Henate TpyOyrO OIICHKY JHMHEHHBIX W YTJIOBBIX BEJIMYMH MPEIMETOB B
peagbHOM JKU3HM, Pa3MEpOB MPUPOJHBIX OOBEKTOB. Pasnmuuarh pa3Mepbl 3THX
O0OBEKTOB MO MOPSIAKY BETUYUHBI.

CTpouTh 4epTEe U K FTEOMETPUUYECKUM 3a/1auaM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
MPU3HAKHU M CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB P PEILICHUH 3a]1a4.

[IpoBOUTH JTOTHMYECKUE PACCYXKICHUSI C UCIOJIb30BAHUEM TI€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOWCTBOM ME€JIMaHbl, MPOBEAEHHON K TUIIOTEHY3€ MTPSAMOYTOJIBHOIO TPEYTOJIbHUKA,
B PEILICHUU F€OMETPUYECKUX 3a]1a4.

OrnpenensaTeh napamieibHOCTh MPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh napayieIbHOCTh MPSIMBIX C MOMOIIBIO PaBEHCTBA
PaCCTOSHUM OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOM MPSIMOM.

Pemiats 3a1aumn Ha KiieTyaTol Oymare.

[1poBOANTE BHIUUCIICHUS U HAXOIUTh YUCIIOBBIC U OYKBEHHBIC 3HAUCHHUS YTJIOB
B F'€OMETPUYECKUX 3aJadyax C HCIOJb30BAHUEM CYMMBbI YIJIOB TPEYrOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MpPH TEPECEUEHUU JBYX
MapajyIeIbHbIX MPAMBIX CEKYIIEH. Pelmars mpakTuyecKre 3aadyd Ha HaXOXKICHUE
YIJIOB.

Brnagete TNOHSITHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONpPEACisiTh
OMCCEKTPUCY yIJia U CePEAUHHBIN MEPICHANKYIISP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYEK.

@opMyIMpOBaTh OMNPEACIEHUS OKPYKHOCTU U Kpyra, XOpJbl U JuaMeTpa
OKPYHOCTH, TTOJIb30BATHCSI MX CBOMCTBAMU. YMETh NIPUMEHATH 3TH CBOMCTBA IpHU
pelIeHnY 3a7a4.

Brnaaete MOHSATHEM ONMMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBaThcs pakTamMu O TOM, UTO OHUCCEKTPHUCHI YTIIOB
TPEYrOJIbHUKA IIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, YTO CEpPEIUHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTe noHsiTHEM KacaTelbHOM K OKPY>XHOCTH, MOJIb30BaTHCSI TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOIO K TOYKE KaCaHHUS.



[Tonp30BaThCs MPOCTEUIIMMHU TEOMETPUUYECKUMHU HEPABEHCTBAMH, TOHUMATD
WX TIPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TOCTPOCHHUS C MIOMOUIBIO LIUPKYJISI U
JIMHENKHU.

K xoHiy oOydenuss B 8 kJjacce oOydYaromMiicsi MOJYYUT CJICAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, UX JJIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMU IIPH PEUIEHUU T€OMETPUUECKUX 3a]au.

[IpuMeHSATh CBOMCTBA TOYKHM IEPECEUCHUS] MEAUAH TPEYrojbHUKa (LIEHTpa
Macc) B pELICHUH 3a7a4.

Bnanets noHsiTHeM cpeiHEN JIMHUM TPEYTOJIbHUKA U TPANEIUU, IPUMEHSITh UX
CBOMCTBA IIpU PELICHUHU reoMeTprdecKkux 3aaad. Ilons3oBarecsa Teopemoint Paneca
U TEOpPEMOM O NPONOPUHUOHAIBHBIX OTpPE3KaX, MPUMEHITh HMX [JIs PEIICHUs
MPAKTUYECKUX 3a/1a4.

[IpuMeHATh pU3HAKKU MTOJ00US TPEYTOILHUKOB B PEIICHUU T€OMETPUUYECKUX
3a/1a4.

[Tonp3oBaThest Teopemoii [ludaropa myis pemieHuss TEOMETPUUYECKHX U
MpaKkTH4ECKUX 3a1a4. CTpOUTh MATEMAaTUYECKYIO MOJIENb B IPAKTUYECKUX 3a4a4ax,
CaMOCTOSITEJILHO JeaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIUE JITTUHBI.

Bianerp NOHATHMAMM CHHYyCa, KOCHMHYyCa M TaHI€HCAa OCTpPOrO yrIja
NPSIMOYTOJILHOTO TpeyroiabHuKa. [101630BaThCSl ATUMH MOHATUSIMU JIJIS PEIICHUS
IPaKTUYECKUX 3a]1a4.

Boerancnsath (pa3nudHbIMUA CIOCOOAMM) TUIOMIAL TPEYTONbHUKA M TIJIOMIA U
MHOTOYTOJBHBIX  (Quryp (moab3ysich, TJI€ HEOOXOAUMO, KAJIbKYJISITOPOM).
[IpuMeHSTh MOTyUYEeHHbIC YMEHHUS B TPAKTUUECKUX 3a/1auax.

Brnanerp MNOHATUSMM BIHMCAHHOTO W LEHTPAIBLHOrO Yrja, HUCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YTIilaxX, YIJIaX MEXIY XOpJaMH (CEKYIIUMH) U YIie MEXIY
KacaTeJIbHOM U XOPJIOU MPH PEIIEHUHA FT€OMETPUUYECKUX 3a/1a4.

Bnaners moHATHEM OINUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSIThH CBONCTBA
ONHMCAHHOIO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHATh TONTyYEeHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIENIU JUIS 3a/1a4 PEaNbHOW JKM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TpPUMEHEHHUEM TOJ00US W TPUTOHOMETPHH (MOJB3YACh, A€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xoHuy oOydenus B 9 kJjacce oOydYaromMiicsi TOJYYUT CJICAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUUYECKHE (YHKIIMM OCTPHIX YTJIOB, HAXOIUTh C UX
MOMOIIBIO PA3JIMYHBIE SJEMEHTHI TMPSMOYTOIBLHOTO TPEYTOJIbHUKA («pelieHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KANBKYJISATOPA) IITUHBI
Y YTJIBI 17151 HeTaOJIMYHBIX 3HAUCHU.

[Tonp30Batbes hopmynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKJIECTBOM I HAXOXJICHHUSI COOTHOIICHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMUYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JJIsSI HAXOXKJICHUS Pa3INIHbIX
DJIEMEHTOB TPEYTOJIbHUKA («pEeUIeHHEe TPEYTOJbHUKOBY»), MPUMEHITh WX NpU
pEIIeHNU TeOMETPUIECKUX 3a]1a4.

Brnaznets nonsTusiMu npeobpa3oBaHus 1000Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThcsi cBOMCTBaMM MOJ00MS MPOU3BOIBHBIX (UTYD,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTh YIIbl y MOM0OHBIX (uryp. IIpumensTs
CBOMCTBa TOAO0MSA B MPAKTUYECKUX 3aadyax. YMETh MPUBOAUTH MPUMEPHI
MOI00HBIX (UTYP B OKPYIKAIOIIEM MHPE.

[Tonb30BaThCS TEOpEMaMU O MPOU3BEJIEHUN OTPE3KOB XOP, O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBaapaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHMMATh MX T€OMETPUYECKHH M (PU3HYECKUI
CMBICJ, TPUMEHSATh HMX B PEIICHUH TeOMETPUUECKUX MU (U3NYECKUX 3a/]ad.
[TpumeHsTh CKaIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS IJTUH U YTJIOB.

[Tonb30BaThCs METOIOM KOOPJIMHAT Ha IJIOCKOCTH, IPUMEHSTD €0 B PEIICHUU
reOMETPUYECKUX U MPAKTUUYECKUX 3a/ad.

Bnagerp MOHATHUSAMU TPaBUILHOTO MHOTOYTOJBHUKA, JIMHBI OKPY>KHOCTH,
JUITMHBI AYTH OKPYXXHOCTH U PaJMaHHOW MEpHI YIJia, YMETh BBIYUCIATH IUIOMIANb
Kpyra u ero yacteil. [[puMeHsITh mosiy4eHHbIe YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM UEHTPBI) CUMMETPUH (DUTYyp, TPUMEHSTh JIBHXKCHHS
TUTOCKOCTH B MPOCTEHIIINX CITyJasiX.

[TpyuMeHATh TOMydYeHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTEMaTHUECKHE
MOJIEJIH JJIS 3a/1a4 peajbHON JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNPUMEHEHHEM IOAO00MS U TPUTOHOMETPUUECKUX (QYHKIUI (II0JIb3YsCh, TIJie
HE0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

[TPOI'PAMME

7 KJIACC
KoanuecTBo yacos JJIeKTPOHHBIE
HauMeHnoBaHHe pa3/iesioB H TeEM nmudpoBLIe
Ne i/m P Konrpoabnsie IIpakTnyeckue (1uubp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
IIpocreiimme reoMeTpuyecKkue GUTypel U
1 I/If cBoricTBa. M3me epHHe reOMe(b I/I}:IIZECKI/IX 14 bubmorexa I[IOK
) P P https://m.edsoo.ru/7f415e2e
BCJIIMYUH
2 TpeyroabHUKN 22 1 bubmmorexa [IOK
https://m.edsoo.ru/7f415e2e
3 [TapaynenpHble psAMBIE, CYMMa yTJI0B 14 1 bubnuoreka [JOK
TPEYTroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh U KpyT. ['eoMeTpruueckue 14 1 bubnuoreka [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
b K
5 [ToBTOpEeHME, 0600IICHNE 3HAHUIA 4 1 nbsmorexa O
https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0



8 KUIACC

KounuecTBo yacos JIeKTPOHHbBIE
HanmeHnoBaHue pa3jie/ioB U TeM ungposbie
Ne i/m P Konrpoabusie IIpakTnyeckue (uhp )
NporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
N bu6 OK
1 YeTsIpEXYroJIbHUKU 12 1 uomoreka I
https://m.edsoo.ru/7f417e¢18
Teopema ®aineca u Teopema o
2 MPOMOPIMOHANBHBIX OTPE3KaX, MOJO00HBIC 15 1 bubmmorexa [TOK
potioptt P » TOA https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKU
[Tmomane. Haxoxaenue miomanen
3 Tpe HIOJJ;ILHI/IKOB " deOFO OJ'iJI;IHilx ¢bur 14 1 brbmmorexa [TOK
peyr yr M https://m.edsoo.ru/7f417e18
[Tnomaau monoOHBIX puryp
4 Teopema [Tudaropa u Hauana 10 | bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIuBl B OKpY)KHOCTU. Bricanusle u
5 ONMCAHHBIEC YETBIPEXYTOJIbHUKU. 13 1 bubmmorexa [JOK
Kacarenbnble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [IOK
6 I1 600 i 4 1
OBTOPEHHE, ODODILEHAE SHATHH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0



9 KUIIACC

Ne i/

HaunMmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

Tpuronometpus. Teopembl KOCUHYCOB U
cuHycOB. Penienue TpeyroibHUKOB

[IpeoOpazoBanue nmogodus. Merpuieckue
COOTHOIIECHUS B OKPY>KHOCTH

Bexkrtopsl

I[eKapTOBBI KOOPpAWHATHI HA INIOCKOCTHU

IIpaBunbHBIE MHOTOYTOJIBHUKH. J[JTMHA
OKPY>KHOCTH M IIJIOIIAAb KpyTa.
Beruucnenue miomaneu

JIBMIKEHUS MIIOCKOCTH

[ToBTOpEeHME, 0000IIECHNE,
CUCTEMAaTH3allus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoanuyecTBO 4acoB

Konrpoasnsie IIpakTHyeckue
Bcero
padoThI padoThI
16 1
10 1
12 1
9 1
8
6
7 2
68 6 0

JJIeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41al2c

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41al2c
bub6mnoreka IIOK
https://m.edsoo.ru/7f41al2c

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41al2c

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41al2c

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41al2c







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounuecTBo yacos JIEKTPOHHBIE
°
Jr:i_n Tewa ypoka Bcero Kontpobnbie  Ipaxririeckie fI[:;‘?eHl/lﬂ :)I;I[()l:ll;(()::::eﬂbﬂue
padoThI padoTsbl pecypest
| [Ipocreiiiive reoMeTprUIECKUE | bubnnorexa [JOK
OOBEKTBI https://m.edsoo.ru/8866b724
bubnnorexa [JOK
2 Mroroyronbiik, ToManas ! https://m.edsogru/S866cb6a
3 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 bubmmorexa [IOK
https://m.edsoo.ru/8866c5c0
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 bubmmorexa LIOK
https://m.edsoo.ru/8866c7be
5 CMexHbIe U BEPTUKAJIBHBIE YIJIbI 1
6 CMexHbIE U BEpTUKAJIbHBIC YIJIbI 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMexHbIE U BEpTUKAJIbHBIC YTJIbI 1
W3mepenne TMHENHBIX U YTIIOBBIX
9 BEJINYMH, BEIYMCICHUE OTPE3KOB U 1
YIJIOB
W3mepenne TMHENHBIX U YTIIOBBIX
10 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1 bubmmorexa LIOK
https://m.edsoo.ru/8866¢c3ea
YIJIOB
W3mepenue JIMHEUHBIX U YIVIOBBIX
11 BEJINYUH, BBIYUCICHUE OTPE3KOB U 1

yIJI0B



12

13

14

15

N3mepenue IMHEWHBIX U YTJIOBBIX
BEJINYUH, BBIUHUCIEHUE OTPE3KOB U

yTJIOB
[Tepumerp u wiomans Guryp,
COCTaBIICHHBIX U3
NPSMOYTOJIBHUKOB

[Tepumerp u riomans Guryp,
COCTaBIJICHHBIX U3
PSIMOYTOJIbHUKOB

IlonsTue o PaBHBIX
TPCYTrOJIbHUKAX U ICPBUYIHBIC
MpEaACTaBJICHHUA O PABHBIX

¢durypax

bu6mmoreka [IOK
https://m.edsoo.ru/8866ce80

16

17

18

19

20

21

22

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBA
TPEYroJIbHUKOB

Tpu mpu3Haka paBeHCTBa
TPEYroJIbHUKOB

Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBA
TPEYTrOJIbHUKOB

[Tpu3naku paBeHCTBa

MMPpAMOYTOJILHBIX TPCYT'OJIbHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/8866d1fa

bubmnoreka [IOK
https://m.edsoo.ru/8866d34e

bu6mmoreka [JOK
https://m.edso00.ru/8866e01e

bu6mmoreka [JOK
https://m.edso00.ru/8866e88e




IIpu3Haku paBeHCTBA

23 HPSMOYTOJIbHBIX TPEYrOJIbHUKOB
CBolCTBO MeuaHbl
24 IIPSAIMOYT'OJIBHOTO TPEYTOJIbHUKA, bubmmorexa LIOK
. . https://m.eds00.ru/8866e9%ec
MPOBEIEHHON K TUIIOTEHY3€
CBOICTBO MeHaHEbI
25 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEAEHHON K THIIOTEHY3€
26 PaBHOOe1peHHbIE U bubnnorexa [JOK
PpaBHOCTOPOHHUE TPEYTOJIBHUKU https://m.edsoo.ru/8866d6fa
7 [Tpu3Haku u cBoiicTBa bu6nuoreka [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866d880
)% IIpusHaku u cBoiicTBa bu6nuoreka [IOK
paBHOOEIPEHHOTO TPEYTOJIBHUKA https://m.edsoo.ru/8866d880
29 IIpu3Haku u CBOMCTBA bubnnorexa [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepasenctBa B reomerpun
31 HepasencrtBa B reomerpuu bubmmorexa LIOK
https://m.edsoo.ru/8866e3a2
32 HepaseHnctBa B reomeTpun
33 HepaBenctBa B reomerpuu
34 [IpsiMOyTONBbHBIN TPEYTOJIBHUK C bub6mmorexa [IOK
yriaom B 30° https://m.edsoo.ru/8866eb22
35 [IpssMOYTOJIBHBIN TPEYTOJILHUK C
yraoMm B 30°
36 KonTponbhas paboTa no teme bubnuorexa [JOK

"TpeyronbHukn"

https://m.edsoo.ru/8866ecbc




37

38

39

40

[TapamienbHble IpsIMBbIE, UX
CBOMCTBA

[TaTeiit noctynar EBkinna

Haxkpect nexanue,
COOTBETCTBCHHEIC U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE MPU NIEPECCUCHUH
MapaJUICIIbHBIX MPSMBIX CEKYILEH

Haxkpect nexaiuue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIC [IPU TIEPECCUEHUU
MapaJuIeIbHBIX IPSAMBIX CEKYIIEeH

bubnnorexa [IOK
https://m.edso0o0.ru/8866ef64

bu6mmoreka [JOK
https://m.eds00.ru/8866f086

41

42

43

Haxkpect nexaiuue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTIIBI,
00pa30BaHHbIC [IPU TIEPECEUEHUN
MapajuIeIbHBIX IPSAMBIX CEKYIIeH

Haxkpect nexanue,
COOTBETCTBCHHEIC U
OI[HOCTOpOHHI/Ie YTJIBIL,
o0pa3oBaHHbIE MPU NIEPECCUCHUH
ITapaJUIEIIBHBIX MPSMBIX CEKYIIEH

Hakpect nexaiue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHBIE MPH NTEPECEUCHUN
HapajuIeNIbHBIX MPSMBIX CEKYyILEH

bu6mmoreka [JOK
https://m.eds00.ru/8866f3b0




[Ipu3Hak napanenbHOCTH
IIPSIMBIX YEPE3 PABEHCTBO

44 paccTOSIHUN OT TOYEK OAHOMN
MPSAMOM 10 BTOPOH MPSMOi
[Ipu3Hak napainenbHOCTH
45 MPSIMBIX Y€pe3 PaBEHCTBO
paccTOIHUM OT TOUEK OJAHOMN
MPSMOM 10 BTOPOH NPsSMOi
46 CymMma yrioB TpeyroyibHUKa Bubmmorexa LIOK
https://m.edso00.ru/8866f630
47 CymMmma yriioB TpeyrojibHUKA bubmorexa HOK
https://m.edsoo.ru/8866f8ba
48 BHemHue yrisl TpeyrojabHUKa bubnrorexa LIOK
https://m.edsoo.ru/8866fas5e
49 BuemiHue yrisl TpeyrojabHuKa
KonTponbhas paboTa no teme
50 "[lapasienbHble psiMbIEe, CyMMa bubmmorexa [TOK
" https://m.edsoo.ru/8866febe
YIJIOB TPEYTOJIbHUKA
51 OKpY>XHOCTb, XOPJIbl U TUAMETD, bubnnorexa [JOK
HX CBOWCTBA https://m.edsoo.ru/88670800
bubnnorexa [JOK
52 Kacarenbiias k OkpysHOCTH https://m.edsocE.Iru/8867Oe9a
53 OKpy»KHOCTb, BIIUCAHHAS B YIOJI
54 OKpy>KHOCTb, BIIMUCAHHAS B YTOJI
55 [Tonstue o I'MT, npumenenue B bubnnorexa [JOK
3ajaqax https://m.edsoo0.ru/8867013e
56 [Tousitue o 'MT, npumeHeHue B bubnnorexa [IOK

3agadax

https://m.eds00.ru/88670508




buccekrpuca u cepeIMHHBII

57 MEePIECHINKYIISP KaK
r€OMETPUYECKHE MECTA TOUEK
53 OKpy>XHOCTb, ONTUCAHHAS OKOJIO bubmmorexa [JOK
TpEYrojabHUKa https://m.edsoo.ru/88670a62
59 OKpy>XHOCTb, OTUCAHHAS OKOJIO
TpPEyroJIbHUKA
60 OKpy>XHOCTb, BIIMCAHHAS B bubnmoreka [JOK
TPEYrOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpy>XHOCTb, BIIMCAHHAS B
TPEYTrOJIbHUK
2 IIpocreiimne 3anauu Ha bubnuoreka [IOK
IIOCTPOEHHE https://m.edsoo.ru/88671188
63 [Ipocreitmue 3amaun Ha bubnnorexa HOK
IIOCTPOECHUE https://m.edsoo.ru/886712d2
KonTponbHas paboTa no teme
64 "OKpPY>XHOCTb U KPYT. bubmuorexa LIOK
https://m.edsoo0.ru/88671462
['eomeTpuyeckue noctpoeHus"
[ToBTOpenue n o6o0IIEHUE
65 3HaHUI OCHOBHBIX MOHATUN U bubmmorexa [TOK
https://m.edsoo.ru/886715b6
METOJIOB Kypca 7 Kiiacca
bu6mmorexa [JOK
06 Hrorosas koHTpobHas padoTa https://m.edsoo.ru/886716ec
[ToBTOpenue n 06o0IIEHUE
67 3HAHUW OCHOBHBIX MMOHATUHI U

METOJIOB Kypca 7 Kiiacca




IToBTOpEHUE U 0000IIIEHNE
p . Bbu6mmorexa [JOK

68 3HAHUH OCHOBHEIX ITOHITUU U 1
https://m.eds00.ru/886719bc

METOJIOB Kypca 7 Kjiacca

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 08 4 0



8 KUIACC

Tparenuuu

KosanuecTBo yacos JIEKTPOHHbBIE
Ne Mara nupposbie
n/n Tema ypoxa Bcero Konrpoapibie  Hpaktirieckite H3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl

| [Tapannenorpamm, ero nNpu3HaKku 1 | bubnnorexa [JOK
CBOICTBA https://m.edsoo.ru/88671af2

) [Tapamnenorpamm, ero Npu3HaKu U | bubmmorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671cal

3 [Tapannenorpamm, ero npu3sHaKku 1 | bub6mmorexa [IOK
CBOICTBA https://m.edsoo.ru/88671cal
YacTtHble ciydyan

4 apajuieIorpaMMoB | bu6nuoreka [IOK
(IpsAMOYTOJILHUK, pOMO, KBa/par), https://m.edsoo.ru/88671dea
UX IPU3HAKU U CBOWCTBA
YacTtHble ciydyan

5 rapajuieJIorpaMMoB | bubnnorexa [IOK
(IpsAMOYTOJILHUK, pOMO, KBa/par), https://m.edsoo.ru/88671£20
UX IPU3HAKU U CBOWCTBA
YacTtHble cnydyan

6 rapajuieJIorpaMMoB | bubanorexa [HOK
(IpsAIMOYTONIBHUK, pOMO, KBaJIpar), https://m.edsoo.ru/8867209¢
UX IPU3HAKKU U CBOWCTBA

7 Tpanemus | bubmuoreka [{OK

https://m.edsoo.ru/88672358
g PaBHOOOKasI 1 IPAAMOYTOJIbHAS | bubnnorexa [HOK

https://m.edsoo.ru/8867252¢




9 PaBHOOOKAsI ¥ IPSIMOYTOJIbHAS bubnnorexa [IOK
Tparneunuu https://m.edso00.ru/88672858
bu6nmorexa [JOK
1 M
0 CTOML YABOCHHA MEAAHbL hitps://m.eds00.ru/88672b14
11 LenTpanbHas cuMMeTpuUs bubmorexa HOK
P P hitps://m.cdsoo.ru/88672b14
12 KonTponbhas pabota no teme bubmmorexa [JOK
"YeTbIpEXyroapHUKN" https://m.edsoo.ru/88672c9a
13 Teopema ®aneca u Teopema o bubnuoreka [IOK
IIPOIOPIIMOHANBHBIX OTPE3KAX https://m.edsoo.ru/8867337a
14 Cpensssa TuHus TPEYTroJabHUKA bubmorexa LOK
pea pey https://m.edsoo.ru/88672e0c
15 CpenHssa TuHus TPEYTrOJIbHUKA Bubmorexa HOK
peA pey hitps://m.eds00.ru/88672138
16 Tpamnenus, eé cpequsis TUHUS buGnuorexa [IOK
DATIEIA, ¢ Ccpe hitps://m.eds00.ru/88672358
17 Tpanenus, €€ cpeqasast JIUHA bubmmorexa LOK
PATIeIiivt, €€ Cpen hitps://m.eds0o.ru/88673064
bu6mmoreka [{OK
18 [IponopiimoHaibHbIE OTPE3KU
https://m.edsoo.ru/88673794
19 IIpomopuoHanbHbIE OTPE3KU bubmmorexa [TOK
P pi p https://m.edsoo.ru/88673794
bu6mmoreka [JOK
20
Hentp mace B TpeyrombHike https://m.edsoo.ru/886738fc
Bbu6morexa [JOK
21 IToxo0
O/IODHBIC TPEYTOTILHIIH https://m.edsoo.ru/88673a78
” Tpu npusHaka nomoodus bubnuoreka IIOK

TPEYIroJIbHUKOB

https://m.edsoo.ru/88673bae




7 Tpu npusHaka nogoOus bubnnorexa [IOK
TPEYrOJIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npusHaka nomodus bubnuoreka [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8867400e
)5 Tpu npusHaka nopodus
TPEYTOJIbHUKOB
26 [Ipumenenue nomodust npu
pELICHUH NPAaKTUYECKUX 3a/1a4
7 KonTponbhas pabota no teme bubnuoreka [IOK
"ITomoOHBIE TPEYTONBHUKA" https://m.edsoo.ru/8867445a
)3 CaoiicTBa miioniaaeu bubnuorexa [JOK
reOMEeTPHUECKUX QUryp https://m.edsoo.ru/886745fe
29 @opMyIIsl IS IUIOLIAAN bubnnorexa [IOK
TPEYroiabHUKA, NapajuieaorpaMma https://m.edsoo.ru/88674860
30 @opMyIIsl IS IUIOLIAAN bub6nuoreka [IOK
TpEyroJabHUKA, [apajuieorpaMma https://m.edsoo.ru/88674a22
31 @opMyIibl ISl IIIOLIAAN bu6nuoreka [IOK
TPEYroJabHUKA, apajuieIorpaMma https://m.edsoo.ru/88674a22
1 dopmyIsl 114 U101 bubmumorexa [IOK
TpEYrojabHUKA, NapajuieaorpaMma https://m.edso0o.ru/88675288
3 @opMyIIsl IS IUIOLIAAN bubnuoreka [IOK
TpeyrojabHUKa, ITapajljIeIorpaMma https://m.edsoo.ru/8867542¢c
34 Brruucnenue miomaaeil C0KHBIX bubmuoreka [JOK
¢buryp https://m.edsoo.ru/88674¢78
35 [Tnomanu ¢puryp Ha KireT4aToM bubnuorexa [JOK
Oymare https://m.eds00.ru/8867473¢
36 [Tnomaan momoOHBIX Guryp
37 [Tnomaau nogo0GHBIX Guryp



3anaun ¢ MpaKTUYECKUM

bu6mmoreka [IOK

38 CoJiepKaHuEeM https://m.eds00.ru/88675558
39 3ajauu ¢ MPaKTUYECKUM bubnnorexa [JOK
CoJiepKaHUuEM https://m.edso00.ru/88675684
40 Pemenne 3agau ¢ momoIs0 MeTo1a bu6mmoreka [{OK
BCIIOMOTAaTEILHON TUIOMAIN https://m.edso0.ru/88674f90
41 KonTponbhas pabota no teme bubnnorexa [JOK
"TTromans" https://m.eds00.ru/8867579¢
4 Teopema [Iudaropa u eé bubnuoreka [IOK
IIPUMEHEHUE https://m.edsoo.ru/88675918
43 Teopema [Tudaropa u eé bubnuorexa [JOK
IIPUMEHEHUE https://m.edsoo.ru/88675918
44 Teopema [Tudaropa u eé bubnuorexa [JOK
NPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema I[Tudaropa u eé
MPUMEHEHUE
46 Teopema ITudaropa u eé
MIPUMEHEHUE
Ornpenenenue
TPUTOHOMETPUUECKUX (PYHKIIHIM
OCTpOTO yria IpsIMOYTOJIbHOTO BuGmrorexa [{OK
47 TpPEyroJibHUKA,
https://m.edsoo.ru/88675d32
TPUTOHOMETPUYECKHUE
COOTHOIICHHS B IPSIMOYTOJIbHOM
TPEYTOIbHUKE
43 OCHOBHOE TPUTOHOMETPHUUECKOE bubnnorexa [JOK

TOXACCTBO

https://m.edsoo.ru/88675144




OCHOBHOE TPUTOHOMETPUYECKOE

49
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO
KonrtponbHas pabora no teme
" bubmuoreka [JOK
51 Teopema [Tudaropa u Havana
" https://m.edsoo.ru/8al1407e8
TPUTOHOMETPHUHU
50 Bnucannble U IEeHTpalIbHBIE YIJIbI, bubnmoreka [JOK
YroJI MEKJ1y KacaTeIbHON U XOpAou https://m.edsoo.ru/8al1415b2
53 BrnncanHble U IEHTpaJIbHBIE YTIIbI, bub6nmorexa [IOK
YIOJI MEXAY KacaTeJIbHOW U XOpAOH https://m.edsoo.ru/8a141940
54 BnucanHnble U LIEHTpaIbHBIE YIJIbI, bubnuoreka [IOK
YroJI MEKJly KacaTelIbHON U XOpAoH https://m.edsoo.ru/8al41b34
55 VYTl MeXAy XOpIaMu U CEKYIIUMU
56 VYTIiel MeXAY XOpJlaMU U CEKYLTUMU
Bnucannsie 1 onucaHHbIe
N bubnuorexa [JOK
57 YeThIPEXYTONbHUKH, UX MPU3HAKU U
. https://m.edsoo.ru/8a140f86
CBOICTBa
BnucanHnble 1 onucaHHbIe
58 YeThIPEXYTOJIbHUKH, UX PU3HAKU U bubmmorexa LIOK
. pexyr ’ p https://m.edsoo.ru/8al416d4
CBOIiCTBa
BnucanHble 1 onycaHHbIE
59 YETHIPEXYTOJILHUKH, UX MPU3HAKU U bubmmorexa [IOK
. pexyr ’ p https://m.edsoo.ru/8al416d4
CBOIiCTBa
IIpuMeHeHne CBOWCTB BIMCAHHBIX U
60 OIHMCAaHHBIX YETHIPEXYTOJIbHUKOB

IIPU PEIIEHNN T€OMETPUYECKHUX
3a1a4



[IpuMeHeHne CBOWCTB BIMCAHHBIX U
OIMCAaHHBIX YETBIPEXYTOJIbHUKOB

61 1
P PEIIEHUN TEOMETPUUECKHUX
3a1ay
& B3anMHoe pacmnionoxenne 1Byx | bu6nmoreka [JOK
OKPYKHOCTEH, O0III1e KacaTeIbHbIC https://m.edsoo.ru/8al1410a8
bu6nmnoreka [JOK
63 Kacanue o ocTen 1
HHC OKpYHOCTEH https://m.edsoo.ru/8al410a8
Konrponbnas padora no teme
64 "VTIBl B OKPYKHOCTHA. Brincanubie 1 Bubmorexa OK
Py ' . https://m.edsoo.ru/8al141c88
Y OTIMCAaHHBIC YEThIPEXyTOHbHUKH
[ToBTOpEHNE OCHOBHBIX MOHATUI U
65 METOJO0B KypcoB 7 U 8 KJIaCCOB 1 bubnmnorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/8al41ddc
000011IeHNEe 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUN U
66 METOJOB KypcoB 7 U 8 KIIaCCOB 1 bubmmorexa [TOK
A yP . ’ https://m.edsoo.ru/8al41lefe
000011IeHNE 3HAHUI
bub OK
67 Hroroas koHTponbHas paboTa 1 nosmoreka L
https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHATHI U
bu6mmoreka [JOK
68 METOJIOB KypCcOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/8al420ac
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudpoBbie
Tema ypoka Kontpoabubie IIpakTHueckue A p
n/n Bcero u3ydyeHusi oOpasoBaTeibHbIE
padoThI padoTsbI
pecypchl
Onpenenenue
1 TPUTOHOMETPUYECKUX (PYHKIUH 1 Bubnrorexa LIOK
p p YHI https://m.edsoo.ru/8al424bc
yriaos ot 0° no 180°
2 DopMyIbl IPUBEACHNUS 1
bubnuoreka [JOK
3 T 1
COpEMa KOCHIHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KocHHYCOB 1
bu6nuoreka [JOK
5 T 1
COpEMa ROCHIHYCOB https://m.edsoo.ru/8a142d5e
bubnuoreka [JOK
6 T 1
cOpeMa CHiycoB https://m.edsoo.ru/8al42e8a
Teopema cuHyCOB 1
Teopema cuHycoB 1
9 Haxoxnenue e CTOPOH U | bu6nuoreka [JOK
BEJIMYUH YIJIOB TPEYTrOJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6nuoreka [JOK
10 P 1
CHICHHE TPEYTOIBHHIOB https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
11 Pemenue TpeyroabHUKOB 1
https://m.edsoo.ru/8al42ac0
b K
12 Pemenue TpeyroabHUKOB 1 nommorexa 110

https://m.edsoo.ru/8al42ac0




bubmuoreka [JOK

13 Pemenue TpeyroabHUKOB
https://m.edsoo.ru/8al42ac0
14 [IpakTHuecKkoe MPUMEHEHHE TEOPEM bubmuoreka [{IOK
CHUHYCOB U KOCHUHYCOB https://m.edsoo.ru/8al42¢3c
15 [IpakTHuecKkoe NPUMEHEHHE TEOPEM
CHUHYCOB U KOCUHYCOB
16 KonrtponbHas pabora o teme bubmuoreka [IOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTre o npeobpazoBaHUU bubmuoreka [IOK
moxoous https://m.edsoo.ru/8al43ab0
13 COOTBETCTBEHHBIC DJICMEHTHI bubmoreka [JOK
NOJOOHBIX (HUTYD https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE IJIEMEHTHI
NOJOOHBIX (hUTYD
Teopema 0 mpoU3BEAECHNUN OTPE3KOB
20 XOpJI, TeOpeMa O MIPOU3BEIACHUU bu6muoreka [{IOK
OTPE3KOB CEKYIIHUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema 0 mpoU3BEAECHNUN OTPE3KOB
)1 XOp, TeOpeMa O MPOU3BEICHUH bubnmoreka [JOK
OTPE3KOB CEKYIIHUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpare KacaTeJIbHOU
Teopema 0 Ipon3BEAEHUN OTPE3KOB
” XOp, TEOpEMA O MPOU3BEICHUU bu6mmoreka [JOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8a1442da
KBaJpare KacaTeJIbHOU
3 [IpumeHeHne TeopeM B peleHnn bubnmoreka [JOK

TCOMCTPHUICCKUX 3ada4d

https://m.edsoo.ru/8al143f06




24

25

26

27

28

29

30

31

32

33

34

[IpuMeHeHne TeopeM B peleHnn
F€OMETPUUYECKHX 3a4a4

HpI/IMeHeHI/Ie TCOPEM B PCIICHUUA
TCOMCTPHUICCKUX 3ada4

KonTponbnas pabota mo Teme
"IIpeobpazoBanme MO100Ms.
Mertpuueckre COOTHOUIEHUS B
OKpY>XHOCTH"

OmnpeneneHne BEKTOPOB.
DUBNYECKUI U TEOMETPUIECKUI
CMBICJI BEKTOPOB

CrnosxeHue 1 BHIYUTAHHE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
CrnokeHue ¥ BRIUUTAaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO

Paznoxxenue BekTopa 1o AByM
HEKOJIJIMHEAPHBIM BEKTOpaM

Koopaunatel BekTopa

CkansipHO€ IpOU3BEIEHUE
BEKTOPOB, €ro NPUMEHEHUE IS
HAaXOJKICHUS JJIMH U YIJIOB
CkansipHO€ IpOU3BEIEHNE
BEKTOPOB, €r0 MPUMEHEHHUE IS
HaXOJKACHUS JIMH U YIJIOB

bubmuoreka [JOK
https://m.edsoo.ru/8al443fc

bubmmoreka [JOK
https://m.edsoo.ru/8a144578

but6mmoreka [JOK
https://m.edsoo.ru/8al447a8

bubmuoreka [JOK
https://m.edsoo.ru/8a144960

bubmuoreka [JOK
https://m.edsoo.ru/8al44a8c

bubmuoreka [JOK
https://m.edsoo.ru/8a144d52

bubmuoreka [JOK
https://m.edsoo.ru/8al44fbe

bubmuorexa [JOK
https://m.edsoo.ru/8al14539c¢

bu6nuoreka [JOK
https://m.edsoo.ru/8al14550e




35 Pemenue 3aga4 ¢ momMompio bubmuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienue 3aga4 ¢ MoMoIIbIO bubmmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
17 [IpumeHeHne BEKTOPOB JUIst
perieHus 3aaad GpusnuKu
18 KonTponbhas padota no teme bu6mmoreka [IOK
"Bektopsr" https://m.edsoo.ru/8a145b08
39 JlexapToBbI KOOPIMHATHI TOUEK Ha
IUIOCKOCTH
N bubmuoreka [JOK
40 ¥ paBHeHHe MpsMOH https://m.edsoo.ru/8al45c48
41 YpaBHeHHE PAMOKN
42 YpaBHEHUE OKPYKHOCTH bubmorexa [OK
https://m.edsoo.ru/8al4635a
43 KoopanHatel Touek nepeceyeHus bubnmoreka [JOK
OKPY>KHOCTH U IIPSIMOU https://m.edsoo.ru/8a146620
Meroa KOOpAMHAT NPU PELICHUN
44 TEOMETPUUYECKHX 3a]1a4d,
MPaKTUYECKUX 3a]1a4
Meroa koopAMHAT NpU PELICHUN
45 reOMETPUYECKHX 3a/1a4,
MPaKTUYECKHX 3a/1a4
Meroa koopAMHAT NpU PELICHUN
46 re€OMETPUUYECKUX 3a/1a4,

MPAKTHUYCCKUX 3aaa4



KonTtponsHas pabora o Teme

47 " JlekapTOBBI KOOPAXHATHI Ha bubmorexa [IOK
tockoeTH" https://m.edsoo.ru/8al46e0e
43 [IpaBunbHBIE MHOTOYTOJIBHUKH, bu6mmoreka [IOK
BBIYUCIICHUE UX DIJIEMEHTOB https://m.edsoo.ru/8al46fda

bubnuoreka [JOK

49 Hueno m. Jlmitria okpysiocTH https://m.edsocL).Iru/Sa1472(:8
bubnmoreka [JOK

30 Huento m. Jlmina okpysiocTH https://m.edsocl)l.ru/8a14714c

51 JlivHa 1yru OKpy>KHOCTH

| Pomvamsas mepa yrna AT

53 [Tnomane kpyra, cekTopa, CErMeHTa bubmoreia HOK
https://m.edsoo.ru/8a147426

54 [Tnomane kpyra, cekTopa, CErMeHTa bubmorexa HOK
https://m.edsoo.ru/8a147750

55 [Imomaae kpyra, CEKTOpa, CErMEHTa bubmorexa [IOK
https://m.edsoo.ru/8a147750

56 [ToHsiTHE O NBUKEHUM TJIOCKOCTH bubmmorexa [OK
https://m.edsoo.ru/8al147c82

57 [TapaienbHbIN IEPEHOC, TOBOPOT Bubmmorexa [IOK
https://m.edsoo.ru/8al147f16

58 [TapaienbHbIN IEPEHOC, TOBOPOT Bubamorexa [IOK
https://m.edsoo.ru/8a147f16

59 [TapannenbHblil nepeHOC, TOBOPOT

60 [TapamienbHbBIN IEPEHOC, TOBOPOT

61 [Ipumenenue nBUKEHUN ITPU bubnuoreka IIOK

pelieHuu 3aaa4y

https://m.edsoo.ru/8al1480e2




62

63

KonTponbHas paborta 1o Temam
"[IpaBusIbHBICE MHOTOYTOJIBHUKH.
OKpYXHOCTb. JIBUXKEHUS
miockocTu"

[ToBTOpenue, o6o0mEeHNE,
CHCTEMAaTH3aInsI 3HAaHUH.
H3mepenune reoMeTpuiecKux
BeJMYMH. TpeyronbHUKU

bubmuoreka [JOK
https://m.edsoo.ru/8a148524

64

[ToBTOpenue, 060061IEHNE,
CUCTEMAaTH3aInsI 3HAaHUH.
[TapannensHble 1
NEPIECHIUKYIISIPHBIC MIPSIMbIE

bubmuoreka [JOK
https://m.edsoo.ru/8a148650

65

66

67

68

[ToBTOpenue, 06001IEHNE,
cHCTeMaTH3aIus 3HaHUH.
OKpY>KHOCTb U KPYT.
['eomeTprueckue mocTpoeHuUs.
VTIiabl B OKPY>KHOCTH
[ToBTOpenue, o6o0IIEHNE,
cHCTeMaTH3aIus 3HaHUH.
BrrcaHHbIe 1 ONTHCAHHBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB

Wrorosas koHTposibHas paboTa

[ToBTOpEeHME, 0600IICHHE,
CHCTEeMaTH3alus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

bu6nuoreka [JOK
https://m.edsoo.ru/8a148920
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBLHOM ITIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble nIpeaMeTHBIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'O 00111er0 00pa3oBaHus
pe3yJbTarTa
6 I'eomeTpus
Pacrnio3HaBaTh N3yueHHbIE T€OMETPUUECKUE (PUTYPBI, OTIPENEISATh UX
B3aMMHOE PAacIoJIOKEHUE, M300pakaTh reOMEeTpUYecKue (Urypsl,
6.1 BBINOJIHATh YEPTEKU MO YCIOBUIO 3afauu. V3MepsTh JIUHEHHbIE U
YIJI0OBBIE BETUYMHBI. Pemiate 3a1a4u Ha BBIYHUCIICHHUE ITTUH OTPE3KOB
U BEJIMYMH YIJIOB
Jenatb rpy0yto OLIEHKY JTMHEHHBIX U YTJIOBBIX BEJIMYHUH NPEIMETOB B
6.2 peanbHOM JKU3HH, pPa3MEpoB MPHUPOIHBIX O00BEKTOB. Pasznnuars
pa3Mephl ITUX 0OBEKTOB I10 MOPAIKY BETHUNHBI
6.3 CTpouTh UepTEkKHU K FTEOMETPUUECKHUM 3aJa4am
[Tonp3oBaTbes MIPU3HAKAMHU paBeHCTBa TPEYTOJIbHUKOB,
6.4 UCMONb30BaTh  MPHU3HAKM M CBOMCTBA  PaBHOOEIPEHHBIX
TPEYroJbHUKOB MPHU PEIIEHUH 3a1a4
6.5 [IpoBomuTh  JIOTMUECKHE  PACCYKIEHHs C  HCIOJIb30BaHUEM
. reOMETPUUYECKUX TEOPEM
[Tonp3oBaTbCs MIpU3HAKAMU paBeHCTBa MPSIMOYTOJIbHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MEIHaHbI, IPOBEIEHHON K TMIIOTEHY3€E
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILIEHUN T€OMETPUUYECKUX 3a/1a4
OnpenensaTs napanielbHOCTh NPSMBIX € IIOMOUIBbIO YTJIOB, KOTOpBIE
6.7 o0Opa3zyeT ¢ HUMH cekymias. Onpeaesars NapamuieNbHOCThb MPSIMBIX C
' MIOMOUIbIO PABEHCTBA PACCTOSHUN OT TOYEK OJIHOM MPSAMOI 10 TOUEK
JIPYrou npsmMou
6.8 Pemars 3aaun Ha kiieT4aroil Oymare
6.9 [TpoBOIUTH BBHIYMCICHUS W HAXOJUTh YHCIOBBIE M OyKBEHHBIC

SHAQUYCHUS YIJIOB B T'COMCTPUUCCKHUX 3aJavdaX C HCIOJb30BAHHUCM



6.10

CYMMBI YIJIOB TPEYIOJBHUKOB U MHOTOYT'OJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPHU IEPECeUEHUM JABYX MapauICNbHBIX NPAMBIX

ceKyllel. PemaTe nmpakTuyeckue 3a1aud Ha HaXOKJICHHUE YIII0B
Bnagerp mOHATMEM TE€OMETPHUYECKOIO MeECTa TOYEK. YMETh
OTpeeNATh OMCCEKTPUCY YINla U CEPEeIUHHBIA TMEPHeHIUKYISIpP K

OTPE3KY KaK rCOMCTPHUICCKHUEC MECTA TOUYCK

6.11

6.12

@opMyIMpOBaTh ONPENEICHHUS OKPYXKHOCTH M Kpyra, XopAsl U
JMaMeTpa OKpPYKHOCTH, IIOJb30BaTbCsi HMX CBOMCTBaMHU. YMETh

MMPUMCHSATD 9THU CBOMCTBaA Ipu pCHICHUHA 3a4a4

Biragers NOHATHEM ONHMCAHHON OKOJIO TPEYTrOJbHUKA OKPY)KHOCTH,
yMmeTb HaxoauTb e€ ueHTp. Ilomp3oBarbes (akramum o TOM, 4YTO
OUCCEKTPUCHI YITIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJHON TOUYKE, U
0 TOM, YTO CEPEANHHBIEC EPIIEHANKYJIPBI K CTOPOHAM TPEYTOJIbHUKA

MIEPECEKAIOTCS B OJTHOM TOUKE

6.13

6.14

6.15

8 KUIACC

Kon
NMpoBepPsieMOro
pe3yabTarTa

6

6.1

6.2

6.3

Brnaners moHATHEM KacaTelbHOW K OKPYKHOCTH, MOJIb30BATHCS
TEOpEMOW O TEPHEeHIUKYJSIPHOCTH KacaTelIbHOM W  paamyca,
MPOBEIEHHOI0 K TOYKE KaCaHUs

[Tonb30BaTbcsl MPOCTEMIIMMH TE€OMETPUUECKUMHU HEPAaBEHCTBAMU,

IIOHUMATh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

[IpoBOANTH OCHOBHBIE T'€OMETPUYECKHE IOCTPOEHUSI C IOMOIIBIO

LUPKYIISA U JIUHEHKH

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa30oBaTeJIbLHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

I'eomerpus

Pacno3snaBaTh OCHOBHEIE BHUIbI quBIpéXyTOHBHHKOB, HUX 3JICMCHTHI,
M0JIb30BATHCS UX CBOMCTBAMU MPU PELICHUH F€OMETPHUUECKHX 3ajau
HpI/IMeHSITI) CBOMCTBA TOYKH nepeCCUCHuA MCEIUaH TPCYroOJIbHUKA
(meHTpa Macc) B pelICHUH 3aa4

Biageres noHsTHEM CpelHEW JIMHUM TPEYroJIbHUKA U Tpalelud,

NPUMEHATh WX CBOMCTBA MPHU pEUICHMH TeOMETPUYECKHX 3ajad.




6.4

6.5

ITonws3oBatbes Teopemoit asieca U TEOPEMO O MPONOPLUOHAIBHBIX

OTpE3Kax, MPUMEHATH UX IJIA PEIICHUS IIPAKTUYCCKUX 3a1a4

[IpumeHsiTh mNpU3HAKK TOAO0US TPEYrOJIbHUKOB B  PEIICHUU

reOMCTPHUYCCKUX 3ada4

[Tonw3oBatbest Teopemoii [Tudaropa s penieHuss reoOMeTpHUECKUX U
IPAKTUYECKUX 3anad. CTpouTh MaTEMaTHYECKyl0 MOJENb B
MPAKTUYCCKUX 3aga4ax, CAMOCTOATCIIbHO ACIATh qepTéxc U HAaXOJUTb

COOTBCTCTBYIOIIHE TJIMHBI

6.6

6.7

6.8

6.9

6.10

9 KUIIACC

Kon
NpoBEePsSIEMOro
pe3yJjabTaTa

6

6.1

Biageres MOHATHAMHM CHHYCA, KOCHHYCa M TaHIE€HCAa OCTPOro yria
IIPSAMOYT'OJIBHOTO TpeyrojpHuKa. 1101b30BaThCA 3TUMM MOHATUAMU

JJI1 pCHICHUA IMTPAKTUYCCKUX 3aaa4d

Breruucnsate (pa3nuuHbIMA CIIOCOOaMM) TUIONMIAb TPEYTOJbHUKA WU
IUIOMIAId MHOTOYTONBHBIX (GUTYp (MONB3YsCh, TN€ HEOOXOIMMO,
KaJIbKYJIATOPOM). [IpUMEHSTh MOTy4eHHBIE YMEHUS B TPAKTUYECKHUX
3ajavax

Brnagers NOHATHSIMUM  BOMCAaHHOTO W LIEHTPAJbHOTO  YIUIA,
WCIIOJIH30BaTh TEOPEMBI O BIUCAHHBIX YTJIaX, yriaX MEXIy XopJaaMu
(cexyummu) 1 yriie Mexay KacaTelbHON M XOpAOW MpU pelIeHUH
F€OMETPUYECKUX 3a]1a4

Bnagerp mNOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHHKA, NPUMEHATH
CBOMCTBA OMUCAHHOTO YETHIPEXYTOJIbHUKA P PELICHUH 337124
[IpuMeHsITh TONyYEHHbIE 3HAHUA HA TPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJIETHU JJIA 3a7a4 pealbHOM JKU3HU U MPOBOJUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C TMPUMEHEHHEM Noao0us U

TPUTOHOMETPHH (TIOJIB3YSCh, TIe HEOOXO0IUMO, KATBKYISTOPOM)

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'O 00111er0 00pa3oBaHus

I'eomerpus

3HaTh TPUTOHOMETPUUECKUE (PYHKIIUN OCTPBIX YIIIOB, HAXOIUTD C UX

MMOMOIIBIO PA3JIMYHBIC JSJICMCHTHI IMPAMOYTOJBHOI'0 TPCYroOJIbHUKA



6.2

6.3

6.4

6.5

6.6

(«pelieHne MPSAMOYTOJBHBIX TPEYroJbHUKOB»). Haxoaute (c
MOMOILBIO  KaJIBKYJIATOpA) JJIMHBI W YIJIBI JUIi  HETaOJMYHBIX

3HAYEHUI

[Tonp30BaTbCs dbopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUISl HAXOKIACHUS COOTHOILICHUHN

MCKAY TPUTOHOMETPUUICCKUMU BCINYHNHAMU

Hcnonws30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JUISI HaXOXICHUS
Pa3IMYHBIX JIE€MEHTOB TPEYroJbHUKA («PEUICHHE TPEYTrOJIbHUKOBY ),

MMPUMCHATH UX IIPH PCHICHHUU 'COMCTPUYICCKHUX 3aaaq

Bragers MOHATHUSMHU TIpeoOpa3oBaHUs IMOJA0OWS, COOTBETCTBEHHBIX
2JIEMEHTOB MOI0OHBIX (uryp. [Tosb30BaThCsI CBOWCTBAMH TOJOOMS
MPOU3BOJIBHBIX QUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOIUTH YIJIBI Y
mo100HBIX Guryp. [IpuMeHsATs CBOHCTBA MOJOOHS B MPAKTUICCKUX
3ajadax. YMEThb TPUBOJIUTH TPHUMEPHl TONOOHBIX (UTYp B
OKpY’KarolleM MUpe

[Tonmp30BaTbCsi TEOpEeMaMud O TIPOU3BENECHUH OTPE3KOB XOpHA, O
MIPOM3BEICHNUH OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOU
[Tonb30BaThCs BEKTOpAMH, TOHUMATh WX TEOMETPUYCCKUH U
(bU3NYECKU CMBICH, TPUMEHATh X B PEHICHUH T€OMETPHUECKUX U
buznyeckux 3anad. [[puMeHsTh CKalsipHOE MPOU3BEACHHUE BEKTOPOB

JJI1 HAXOKACHUA NJIMH U YTIJIOB

6.7

6.8

6.9

6.10

ITonp30BaThCs METOJIOM KOOpAMWHAT Ha INIOCKOCTH, IPUMCHATH €I'0 B

PCIICHUN TCOMECTPUUCCKUX U NPAKTUICCKUX 3a/1av

Biagers MOHATHAMH IPaBUIBHOIO MHOTOYIOJBHHMKA, JUIMHBI
OKPYKHOCTH, IJIMHBI AYI'M OKPYKHOCTH U PAaJMaHHOW MEphI yIua,
yYMETb BBIUMCIATH IUIOIIAAb Kpyra M ero 4vacrtel. IIpumensars
[IOJIyYEHHBIE YMEHHU B IPAKTUYECKUX 3a7a4ax

HaxomuTeh OCHM WIM LEHTPHl CUMMETpHH (UTYp, TPUMEHSTDH
JIBUJKECHHUS TUNTIOCKOCTH B ITPOCTEUIINX CITydasxX

IIpuMeHATH IOJIy4YEHHBIE 3HAHHWSA HAa [PAKTUKE — CTPOUTH
MaTeMaTHYECKUEe MOJEIU AJIA 3a4a4 pealbHOU KU3HU U IIPOBOJIUTH

COOTBCTCTBYIOIIUEC BBIYHUCICHHUA C TMPUMCHCHUCM HOI[O6I/IH u



TPUTOHOMETPUYECKHX (QYHKIUH (MOdB3ysACh, I/1€ HEOOXOIUMO,

KaJIbKYJIITOPOM)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
6 I'eomerpus
HavansHublie nonsaTs reomerpun. Touka, mpsmas, 0OTpE30K, Jyd. YToi. Buasl
6.1 yrioB. BeprukanbHble U cMexHble yribl. buccekrpuca yrna. Jlomanas,
MHOTrOYrojbHUK. [lapamienbHoCTh U NepIEeHANKYISIPHOCTD IPSIMbIX
6.2 Cummerpuunbie  Qurypbl. OCHOBHBIE CBOWMCTBa OCEBOW CHMMETPHUH.
' IIpumepsl cHMMETPHUM B OKPYKaIOLIEM MHUPE
6.3 OCHOBHBIE TIOCTPOEHUS C MOMOIIBIO IUPKYJIS U JIMHEHKU. TpeyrosbHUK.
' Bricora, Mmennana, OucceKkTpuca, UX CBOKWCTBA
64 PaBHOOe/IpeHHBII W paBHOCTOPOHHUHM TpeyroibHuUKd. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CpoiicTBa W TpHU3HAKW paBHOOEAPEHHOrO TpeyroibHUKa. Ilpu3Haku
' paBEHCTBA TPEYTOJbHUKOB
6.6 CpoiicTBa M MNpu3HAaKU napauienbHbIX Hpsmbix. Cymma  yrios
' TpeyrojbHUKa. BHENIHNE yTriibl TPEyTrolbHUKA
[IpsimoyronbHblll  TpeyronbHUK. (CBONHCTBO MeAMaHbl MPSIMOYTOJILHOTO
6.7 TpEyroJibHUKA, NPOBEAEHHOM K TunoreHyse. llpu3Haku paBeHCTBa
' MIPSAMOYTOJIBHBIX TPEYTOJBHUKOB. IIpsIMOYTroJIbHBIN TPEYTOJIBHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOMW, Teopema O OoJblieM yrie W OOoJdbIIeH CTOpPOHE
TpeyroyibHUKa. [lepnenaukynsap u HaKJIOHHas
6.0 ['eomeTpuyeckoe wmecTto TO4YEK. buccekTprca yria ©  CepeIUHHBIN
. NEPIEHIUKYIISP K OTPE3KYy KaK FreOMETPUYECKHE MECTa TOUEK
OkpyXHOCTb M Kpyr, XopJa W JuaMeTp, HUX CBoicTBa. B3aumHoe
6.10 pacrojioKeHue OKpY)KHOCTH M TpsMoi. KacarenbHas u cekymas K

6.11

OKPYXHOCTH

Opr)KHOCTL, BIIMCAHHAas B YIOJI. BnucanHas u ommcaHHas OKPY’KHOCTHU

TPEyroJibHUKa



8 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

6 ['eomeTrpus

6.1 UYetesipéxyronbHuki. [lapanienorpamm, ero npu3Hakyd U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaapatT, X MPU3HAKK U CBOWCTBA

63 Tpaneuus, paBHOOOKas Tpamenus, €€ CBOWCTBA M  TNPHU3HAKH.
' [IpsiMmoyronbHas Tpaneuus

6.4 Meron ynBoenus Menuansl. LlenTpanbnas cummetpus. Teopema daneca u
. TeopeMa O MPOMOPLUUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUY TpEeyroibHUKA U Tpaneuuu. LlenTp Macc TpeyroibHuKa

6.6 [TomoGue TpeyronpHUKOB, K03(duument mnonodus. Ilpuznaku momobus
' TpeyrojabHUKOB. [I[puMenenue nogo0us npu peleHu NPakTUYECKUX 3a/1a4

67 @opmynbl ISl TUIOIIATU TPEYroJibHHUKa, MapaijenorpamMmma, pomba u
' Tpaneuuu

6.8 CpoiictBa momaneil reomerpudeckux ¢uryp. OTHOIIEHHE IUIOIIAeH
. no100HbIX (Uryp

6.9 Brrunciienue miomaiei TpeyroJbHMKOB 1 MHOTOYT'OJIBHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Ilugaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHuH
' MIPAKTUYECKUX 3aa4

CuHyc, KOCUHYC, TaHT€HC OCTPOrO YIJa MPsIMOYTOJIBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUUECKOE  TOXKIAECTBO. TPUTOHOMETPUYECKHE
¢ynkuuu yrinos B 30°, 45° u 60°

6.12 BnucanHble U LIEHTpalibHbIE YIJIBI, YTOJ MEXKIY KacaTelbHOW U XOpAOH.
' VYTibl MeXAy XOpAaMu U CEKYIIUMU

6.13 Brniucannbie v onrcaHHbIE YETHIPEXYTOJIbHUKHI

6.14 B3anmHoe pacnonokeHue IByX OKpykHOcTeil. KacaHue OKpyKHOCTEM.

OOu1re KacaTeabHbIE K IBYM OKPYKHOCTSIM

9 KUIIACC



Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

6 I'eomeTpus
6.1 Cunyc, KocuHyc, TaHreHc yrioB oT 0 70 180°. OCHOBHOE TPUTOHOMETPUYECKOE
. TOXJeCTBO. POPMYJIbI IPUBEACHUS
Pemenue TpeyronpHukoB. Teopema KOCMHYCOB U TeopemMa CUHYCOB. Pemenue
6.2 MPAKTUYECKUX 3aJad C MCIOJIb30BAaHHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue nonobus. [lomodre COOTBETCTBEHHBIX IJIEMEHTOB
64 Teopema 0 IPOU3BENEHNN OTPE3KOB XOP, TEOPEMBI O IPOU3BEIEHUH OTPEZKOB
' CEeKYILUX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
Bekrop, nmnmuHa  (MOIysib)  BEKTOpa,  COHAINpPABIECHHBIE  BEKTOPHI,
6.5 IIPOTUBOIOJIOXKHO HAIPABICHHBIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
. PaBEHCTBO BEKTOPOB, ONlEepalK HaJl BeKTOpamu. PazioxeHue BeKTopa 1o ABym
HEKOJUITMHEapHbIM BEKTOpaM
6.6 Koopaunats! Bektopa. CKalsipHOE IPOU3BEIEHUE BEKTOPOB, IPUMEHEHHE IS
' HaXO0X/IEHUs JJIMH U YIJIOB
JlekapToBbI KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHUS NPAMOU U OKPYKHOCTH B
6.7 KOOpJMHATAX, IEPECEUECHUE OKPYKHOCTEN U NMPSAMBIX. MeToa KOOpAUHAT U €T0
IIpUMEHEHHE
6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 Jnuna okpyxHocTH. I'pagycHas v paguaHHas Mepa yria, BBIYMCICHUE JITUH
' JIyT OKPY’KHOCTEN
6.10 [Imomans kpyra, ceKTOpa, CErMEHTa
611 JIBrKeHHs TJIOCKOCTH U BHYTPEHHHE CHUMMETpUH (uryp (3jeMeHTapHbIe

npencrasienust). [lapamnensuelii nepenoc. IloBopor



IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IMOAMHOMXECTBO,
olepalny HaJ MHOXKECTBaMH; YMEHHE OIEpUpPOBATH IMOHATHSIMMU:
rpad, cBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEIICeHUU
3ajjay; yYMEHHE UCMOJIb30BaTh TIpaUuecKkoe IMpeaCTaBICHUE
MHO’KECTB JUIsl ONKCAaHUSl pealibHbIX IPOLIECCOB U SIBJICHUH, MpuU

pelIeHnN 3a7a4d U3 JpYrux y4eOHbIX MTPEIMETOB

YMeHue onepupoBaTh MOHATUAMU: ONIPEACIICHUE, aKCUOMa, TEOpeMa,
JIOKa3aTeNbCTBO; YMEHHE paclo3HaBaTh MCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUS, NPUBOJUTH IPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHWA U OTPpULIAHUSA BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHATHAMH: HaTypaJbHOE YHCIIO, MPOCTOE U
COCTaBHOE 4YMCJIO, JEIUMOCTb HATypPaJIbHBIX YHUCEN, IPU3HAKU
JEIMMOCTH, LIeJI0€ YHUCIIO0, MOJYJIb YUCIA, OOBIKHOBEHHAs! Ipo0b U
JecSITUYHas 1po0b, CTAHJAPTHBIN BUJ] YUCIIA, PAllMOHATIBHOE YHCIIO,
UpPpALMOHATIBHOE YMCII0, apu(METHYeCKUd KBaJApaTHBIA KOPEHb;
YMEHHME BBINOJHATH JEHCTBHSL C UYUCJIAMH, CpPaBHUBAaTbh W
YIOPSAOYMBATh 4YMCIA, MPEICTABIATH YWCIA HAa KOOPAMHATHOU
IIPSAMOM, OKPYIVIATh YWCIA; YMEHHUE JeJaTh INPUKHUIKY U OLEHKY

pe3ynbTaTa BRIYUCICHUN

YMeHue onepupoBaTh NOHATUSMU: CTENEHb C LEJbIM MOKAa3aTeleM,
apuMeTHYeCKHi KBaIpaTHbIH KOPEHb, MHOTOUJIEH, alredpandeckas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEHHU
OoJibllle €IMHHUIBI;, YMEHHE BBIOIHATH pacuéTel Mo (opmyiam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALMOHAIBHBIX BBIPAXKEHUN H
BBIPAKEHUH C KOPHIMHU, Pa3/I0OKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM 4YHCIIE C WCIIOJIb30BaHHEM (OPMYNl Pa3HOCTH KBAJAPaToB M

KBaJlpaTa CyMMbI H Pa3HOCTH



YMeHue oneprupoBaTh IMOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIaTh JIMHENHBIE U KBAJpaTHbIC yPaBHEHUS,
JIpOOHO-pallMOHATIBHBIE YPABHEHUSI C OJJHOW NMEPEMEHHOM, CHCTEMBbI
JIBYX JIMHEMHBIX YPABHEHUH, TUHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JApOOHO-pallMOHANbHBIE HEPABEHCTBA C OIHOMN
IIEPEMEHHOM, B TOM YHUCJIE IIPU PEUICHUH 3a4a4 U3 APYTUX IPEIMETOB
U TIPaKTUYECKUX 3aJad; YMEHHE MHCIIONb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTB JJISi M300paKeHUs! peIIeHui

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh NOHATUIMH: GYHKIMS, TpaduK QyHKINU, HYIN
GYHKIIUM,  MPOMEXYTKH  3HAKOMOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE M HAWMEHbIIEE 3HAUCHUSI
byHKINY; yMEHHE OIIEpPUPOBATH MIOHATUSAMH: npsiMast
MPOMOPIIMOHATILHOCTD, JINHEHHAs PYHKIHS, KBaapaTuyHas QyHKIINS,
oOpaTHass MPONMOPLIMOHATIBLHOCTh, TMapaboia, rurepbosa; yMeHue
ctpouth rpadukd  (QYHKIUH, WCIOJIB30BaTh TpaduKd  JUIs
OTIpE/ICIICHUs] CBOWCTB IPOIECCOB M 3aBUCUMOCTEH, NI PEIICHUs
3a7a4 U3 JPYruxX y4eOHBIX MPEIMETOB U PEalbHOM JKU3HU; YMEHUE

BBIpaXaTh (POPMYJIaMHU 3aBUCMOCTH MEX/y BETUYMHAMU

YMenue OIIEpPUPOBATH MOHATUSMH: IIOCJIEI0BATEILHOCT,
apudmeTHyeckass U TeoMeTpudecKas IpOrpeccuu;  yMEHHE
UCIIOJIb30BaTh CBOIMCTBA MOCIIEOBATENBHOCTEH, (HOPMYIIBI CYMMBI U
o01Iero wieHa Npu PelIeHUH 3a1ad, B TOM YUCIE 3aa4 U3 Jpyrux

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHne pemath 3aa4u pa3HbIX TUTOB (B TOM YHCJIC Ha MPOIEHTHI,
IO M 4YacTd, JBHWKEHHUE, paboTy, IEHy TOBapOB U CTOUMOCTH
MOKYTIOK U YCIIYT, HAaJIOTH, 3a/1a4¥ U3 00JIACTH YIPABIICHUS JIMYHBIMH
U ceMeWHbIMH (MHAHCAMHU); YMEHHE COCTaBISTh BBIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA W CHUCTEMbl MO YCJIOBHUIO 3aJayH,
MCCJIEIOBATh MOJYUEHHOE PEIICHUE U OLIEHUBATh MPaBIONOA00HOCTh

MOJIYYCHHBIX PC3YyJIbTAaTOB

YMeHue ornepupoBath NOHATHIMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,
Iy, JIOMaHas, yTOlL, MHOI'OYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKH,
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11

IPSIMOYTOJIBHBIN TPEYrOJbHUK, MEJINaHa, OUCCEKTpHca M BBICOTA
TPEYroJIbHUKa,  YeTBIPEXYrOJbHMK,  Mapajuiejgorpamm,  pomo,
IpSIMOYTOJIBHUK,  KBaJpaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (QHUTypamu;
yYMEHHE peniath 3aJa4d, B TOM YUCIIE U3 MOBCEIHEBHOW JKHU3HH, Ha
HaXO0XJICHNE F€OMETPUUECKUX BEITUYHMH C IPUMEHEHUEM U3Y4YECHHBIX

CBOHUCTB (uryp u (HhakToB

YMeHue onepupoBaTh MOHATHSAMM: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJILHUKOB; MapaJlIeIbHOCTh U MEPIECHANKYISIPHOCTh MPSIMBIX,
yYroia MExay MNpsAMbIMHU, NCPIOCHIAUKYIIAP, HAKJIOHHAA, MPOCKIUA,
nogobue  ¢uryp,  TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCUTCIIBHO TOYKH U HpﬁMOI;’I; YMCHHC PAaCliO3HABAThL PaBCHCTBO,
CUMMETpPUI0O W Tomobme  ¢uryp, MapajuieNbHOCTh |

NEPIEHANKYJISIPHOCTD IIPSAMBIX B OKPYKaIOLIEM MUPE

YMeHue omnepupoBaTh MOHATHSAMH: JJIMHA, PACCTOSIHUE, YToJ
(BemuuuHA yIJla, CUHYC U KOCHHYC yIJIa TPEYroJIbHUKA), IUIOLIA/b;
YMEHHE OILICHUBAThH Pa3MeEPhI IPEIMETOB H 00BEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE TPUMEHATh (QOpPMYJIBl MEepUMETpa M IJIOLIATU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTU M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO MapajieenuIiesa; yMEHHEe MPUMEHITh MPU3HAKU
paBeHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy [lucaropa, TpUroHOMETpHUUECKHUE COOTHOUICHUS IS

BBIYMCIICHUA JJIHH, paCCTOSIHI/IfI, HJIOH_[aIIeﬁ
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YMmeHune wu300paxarh IJIOCKHE (UIYypsl M HMX KOMOHMHAIUH,
MIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C IMOMOUIbIO UYEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIU

CUMBOJIbHOMY OITMCAHUIO

YMeHue omnepupoBaTh IMOHATHSAMH: MPSMOYTOJbHas —CHCTEMa
KOOPJMHAT, KOOPJAWHATHI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOM3BEICHNE BEKTOpa HAa YHCIO, CKaJIsPHOE MPOU3BEACHUE
BEKTOPOB; YMEHHE WCIOJIb30BaTh BEKTOPHl M KOOPAMHATHI JIJIst
MpEJICTaBICHNs] JaHHBIX U PEUIeHHs 337ad, B TOM YHCIe U3 IPYrux

Y4eOHBIX MPEMETOB U PEATLHOM KUZHU

YMmenue ONCpHUPOBATH IMOHATHUAMU: CTOJIOMKOBBIE H KpYTI'OBLIC

IUarpaMMbl, TaONMMIBI, cpeaHee apudMeTHuecKkoe, MeaHuaHa,
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HauOoJbIlIee U HaUMEHbLIEe 3HAYEHMs, pa3Max 4YHMCIOBOro Habopa;
yYMEHHE W3BJIEKaTh, MHTEPIPETUPOBATh M  INPeoOpa30BbIBATH
MHPOPMALIMIO, TPEACTaBICHHYI0 B Ta0NMIAX M Ha JUarpamMMmax,
OTPa)KaOIYyI0 CBOWCTBA U XapaKTEPUCTUKU PEATBHBIX MPOLIECCOB U
SBJICHUN; yMEHHE pacrno3HaBaTh HW3MEHYMBBIE BEJIUYUHBI B

OKpY’KaloLIeM MUpe

YMeHue onepupoBaTh MOHATHIMU: CIYYAHHBIA OMBIT (CIyYalHBIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIM MCXO/M)
CIIy4allHOTO OIbITa, CIy4ailHOe COOBITHE, BEPOSITHOCTH COOBITHS;
yMEHHE HAaXOJHUTh BEPOSTHOCTH CIYYalHBIX COOBITUM B OMBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU; YMEHHE peIlaTh
3aJ]aud METOJOM OPTaHU30BAHHOTO Tepedopa M ¢ UCIOIb30BAHUEM
MpaBUJia YMHOXKEHHUS; YMEHHE OILEHUBATh BEPOSTHOCTH PEasbHbBIX
COOBITUN U SIBJICHHIA, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUH B OKPYXKAIOIIEM MHpPE M B JKU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBHUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €T0 POJIbIO B MAaCCOBLIX SABJICHUAX

YMeHue BuIOMpATh MOIAXOIANINN W3YYEHHBIM METOM IJis peIieHUs
3aJa4u, HpI/IBO,Z[I/ITb HpI/IMepBI MaTEMAaTUYCCKUX 3aKOHOM€pHOCTefI B
npnpogle " )KHU3HU, paCHOSHaBaTI) HpOfIBJ’IeHI/Ie 3aKOHOB MAaTEMAaTUKN
B I/ICKyCCTBe, OIIUCBIBATh OTACJIIBHBIC BBIAAKOIIIUCCS pe3yJII>TaTBI,
MOJTYYCHHBIC B XOJC Pa3BUTHS MAaTeMAaTHKW KaK HAayKH, MPUBOJIUTH
IIpUMEPBl  MAaTEMaTHYECKUX OTKPBITMM M HUX aBTOPOB B

OTEYECTBEHHON U BCEMUPHOMN UCTOPHUH




HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHMS

1 Yucnia 1 BBIYUCICHUS

1.1 Harypanbnble u nensie yncna. [Ipu3Haku JenMMoCTy HEIbIX YUCEN

- OOBIKHOBEHHBIE M JECATUYHBIE  JpOOM, TPOLEHTHI, OECKOHEUHbIE
' nepuoaAnYecKre Apoou

13 Panmonaneubie uucia. ApudmMmeTnueckue oOmneparuud ¢ paruoHaTbHBIMU
' YUCIaMu

14 JleiicTBuTenbHbIe YHcia. ApUPMETHYCCKHE OTEpalluu C JICHCTBUTEIbHBIMH
. YUCIaMHU

s [TpuOnmkEHHBIC BBIYMCICHUS, MPaBUIa OKPYIJICHUS, TPUKHUJIKA W OICHKA
' pe3yabpTaTa BEIYMCICHUN
2 Anrebpanueckue BbIpaXKESHUs

2.1 BykBeHnHble BbIpakeHHs (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nenbiM mnokasareneM. CTeneHb C palMOHAIbHBIM I1OKAa3aTEJIEM.
' CBoiicTBa cTENEHU

2.3 MHoro4yieHsl

24 Anrebpanueckas 1pooOb

5 s ApudmeTnueckuili  KOpeHb  HaTypailpHOM  cremeHu.  JledcTBus ¢
. apu(pMeTHIECKUMU KOPHSIMH HATypaIbHON CTETICHU

3 VYpaBHEHUs U HEpABEHCTBA

- ensie u npoOHO-pammoHanbHBIE ypaBHEHHUS. CHUCTEMBI W COBOKYITHOCTH
' ypaBHEHUH

35 enbie 1 npoOHO-paroHanbHbIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTHU
' HEPaBEHCTB

33 Pemrenre TeKCTOBBIX 3a7a4

4 Uucnoble MOCIIEI0BATEIbHOCTH

4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aaHHUS MOCIIEN0BATENLHOCTEN




Apudmernueckass u reomerpuueckas mnporpeccud. PDopmyna CI0XKHBIX

4.2
IIPOLIEHTOB
5 OyHKIMH
OyHkusa, crnocodsl 3amanus  GyHkumH. [paduk  GyHkuuu. OOIacTh
OIIpeJIesIeHUs] U MHOXeCTBO 3HaueHuil pyHnkunu. Hynu @ynkuuu. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (PYHKIUH. MakCUMyMbl U
MUHUMYMBI ¢yHKIMU. HawnOonpinee m HamMeHbIIee 3Ha4eHHE (YHKIMU Ha
IIPOMEKYTKE
6 Koopaunatsl Ha IpsIMOi1 U INTIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX cBoicTBa
7.2 TpeyroapHUK
7.3 MHOroyrojapsHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3MepeHne reoMeTprui4ecKuX BEJTMYNH
7.6 Bexkrops! Ha TIOCKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padbr




BEPOATHOCTDb U CTATUCTHUKA
INOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHPE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBLITYIO 3HAYUMOCTbh, KaK C TOUKH 3PEHUSI MPAKTUUYECKUX MPUIOKEHUMN, TaK U
UX pOJIM B 00pa3oBaHUM, HEOOXOJUMOM KaKIOMY 4YesIoBeKy. Bo3pacraer uuciio
npodeccuii, mpu oBJIaIeCHUN KOTOPBIMU TpeOyeTcst Xopoias 6a3oBasi MOArOTOBKA B
00J1aCTH BEPOSITHOCTH M CTATUCTUKH, TaKasl MOATOTOBKA Ba)KHA VISl MPOIOKECHHUS
o0Opa3oBaHus U JUIsl YCIIEIHON npo¢decCHOHaNbHON Kapbephl.

Kaxxp1il 4et0BEeK MOCTOSIHHO MPUHUMAET PELICHHS] HA OCHOBE UMEIOILIUXCS Y
HEro JaHHBIX. A JIsi 0OOCHOBAHHOTO NMPUHSATHS PEIICHUS B YCIOBUAX HEJOCTaTKa
WM M30bITKa MHPOpMAIIUU HEOOXOIUMO B TOM YHCJIE XOpOoIio chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTaTUCTHYECKOE MBILUICHHE.

MMeHHO mo3TOMYy OCTpO BCTala HEOOXOAMMOCTb C(HOPMUPOBATH Y
oOyyvaromuxcs (yHKIHOHAIbHYIO TPAMOTHOCTD, BKJIIOYAIOIYIO B c€0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOIIEH  YMEHHME  BOCIPUHUMATh W KPUTHUYECKHU
aHaAJIM3UPOBaTh MH(POPMAIUIO, IPEJICTABICHHYIO B Pa3INYHBIX (POpMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTMX pEalbHBIX IMPOIIECCOB W 3aBUCHUMOCTEH,
IIPOU3BOAUTH IPOCTEHIINE BEPOATHOCTHBIE PACUYETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM IIPUHILIMIIAMU cOOpa, aHaIHu3a U
NPEJCTaBICHUs JaHHBIX W3 Pa3IMUHBIX cep XKU3HU 00IlecTBa M rocyAapcTBa
npuoOiaeT oO0ydaImMxcs K OOIIECTBEHHBIM HHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKHU pa3BUBAET HABbIKM OpraHU3alluud mNepedopa U mojacyéra yucia
BApUAHTOB, B TOM YHUCJIE€ B MPUKIAIHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOpUU
rpadoB co31aéT MaTeMaTHuecKuil pyHAaMEHT AJis1 GOPMUPOBAHUS KOMIIETEHIIUI B
obmacti MHPOPMATHKU U IMUPPOBBIX TexHOJOTuH. [Ipu M3ydeHHH CTaTHUCTUKHU U
BEPOATHOCTH OOOTalatoTCsl MPEACTaBICHUS OOYyYarolMXCsi O COBPEMEHHOU
KapTUHE MHpa M METOJlaX €ro MccienoBaHus, (HopMupyercs MOHMMaHUE POJIU
CTaTUCTHKHU KaK UCTOYHHKA COLMATIBHO 3HAYUMOI MH(MOPMAIIMHU U 3aKIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTcTBUY € TaHHBIMHU LIEJISIMU B CTPYKTYpPE IPOrpaMMBbl y4eOHOTO Kypca
«BepoATHOCT, W CTAaTUCTUKA» OCHOBHOTO OOIIEro 00pa30BaHMs BbIIEICHBI
CIelyIOlUe CoAepxKaTelbHO-MeToAnueckue auHum: «lIpencraBienrue NaHHBIX U
OMHcCaTeNbHAsg CTAaTUCTUKA», «BepoATHOCTH», «DIE€MEHTbl KOMOHHATOPUKWY,
«BBenenue B Teoputo rpadoBy.

Copepxxanue nmuHuM «lIpencraBieHue TaHHBIX W ONUCATEIbHAS CTATHCTHKA
CIIyKUT OCHOBOM 17151 JOpMUPOBAHUS HABBIKOB pabOTHI C UH(POpMAIIUEH: OT YTCHUS
U UMHTEpHpeTauud UHPOopMaluu, MpeaCcTaBICHHON B TaOlHIaxX, HAa JUarpaMMax u
rpadukax, 10 cOopa, MPEACTaBICHUS W aHalIM3a JAaHHBIX C HUCIOJIb30BAaHUEM
CTaTUCTHYECKUX XapaKTEPUCTUK CPEIHUX U pacceuBaHud. Pabortas ¢ IaHHbBIMU,



oOydJaroniyecsi y4aTcsi CUMTBIBaTh W HMHTEPIPETUPOBATH [AHHBIE, BBIIBUTATH,
apryMEHTUPOBATh M KPUTUKOBATH IPOCTEHIIME THUIIOTE3bl, Pa3MBILUIATh HaJ
dakTopamu, BBI3BIBAIOIIUMH H3MEHYMBOCTh, W OIICHWBATh HX BIHUSHHE Ha
paccMaTpUBaeMbI€ BEJIMYUHBI U TPOLECCHI.

NHTYyUTUBHOE NpPEACTABICHUE O CIy4YalHOW WM3MEHYMBOCTU, MCCIIEIOBAHUE
3aKOHOMEPHOCTEM W TEHJACHIMM CTAaHOBUTCA MOTHBHUPYIOLIEH OCHOBOW IS
U3YUYEHUS TEOPUM BEPOSTHOCTEW. boiblloe 3HaUYeHHE HMMEIOT MNPAKTHYECKUE
3aJIaHUs, B YACTHOCTH OIIBITHI C KJIJACCUYECKUMH BEPOSTHOCTHBIMH MOJIEISIMU.

[TonsiTue BEpOSITHOCTH BBOJAWUTCSA KaK Mepa MpaBaonojoOus ciay4yailHOro
coObrtus. Ilpm wu3ydyeHun yueGHOro Kypca oOOydarolMecss 3HaKOMSTCA C
POCTEUIIMMU METOJAMU BBIYMCIICHHS BEPOSITHOCTEN B CIIyYallHBIX SKCIIEPUMEHTAX
C PaBHOBO3MO’KHBIMHU 3JIEMEHTAPHBIMU HCXOJAaMH, BEPOSTHOCTHBIMH 3aKOHAMHU,
NO3BOJIAIOIIMMHU CTaBUTh M peliaTh Oosiee CIOXKHbIE 3a1ayd. B yueOHbIN Kypc
BXOJAT HAuyaJibHbIE NPEACTABICHUA O CIYyYalHBIX BEIMYMHAX WM HMX YHCIOBBIX
XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYArOIIMXCS C
MHO>XECTBAMU U OCHOBHBIMH OIlEpalUsIMUA HAJl MHOKECTBAMH, PACCMATPUBAOTCS
MpUMEpPbl TPUMEHEHUS ISl PEUICHUs 3a]ay, a TaKKe HCIOJIb30BaHUA B JIPYTUX
MaTeMaTHYECKUX Kypcax U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzydaercs yueOHbIN Kypc «BeposiTHOCTh M CTaTUCTHKA», B
KOTOPBIN BXOAAT pazzaeinbl: «IIpencraBienne TaHHbIX U ONUCATENbHAs CTATUCTUKAY,
«BeposTHOCTEY, «DNeMEeHThl KOMOUHATOPUKNY, «BBeneHne B Teoputo rpadony.

Ha u3ydenne yuebHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOaUTCs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Heziento), B 8 kiacce — 34 gaca (1 gac B Hezieno),
B 9 kiacce — 34 yaca (1 gac B Hefiento).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

[IpencraBieHne NaHHBIX B BUJE TaOIUIl, AUarpamm, rpauKoB. 3arnojlHEHHUE
Ta0JWIl, YTEHWEe ¥ TOCTPOCHUE JuarpaMMm (CTOJOMKOBBIX (CTONOYATHIX) W
KpYyTOBbIX). UTeHHEe rpauKoB peanbHBIX MpolieccoB. M3pneuenue nndopmaiuu us3
JarpaMM U TaOJIMIL, UCTIOIb30BAHNE U UHTEPIPETALUS JAHHBIX.

OmnucarenbHasi CTaTUCTUKA: CpelHee apudmerhyeckoe, MeauaHa, pasmax,
HanOOJIbIlIeE W HAWMEHbBIEE 3HAYCHHWs] HAOOpa YHCIIOBBIX NaHHBIX. [Ipumepsr
CIIy4allHOM U3MEHYUBOCTH.

Cry4aitHbIil 3KCIIEpUMEHT (OIBIT) M ciydaiiHoe coObiTHe. BeposTHOCTH u
yacToTa. Poiab MajoBepOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUHN B MPUPOJIE
U B obuiectBe. MoHeTa U UrpajibHas KOCTh B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepmmuHbl. Yucno pédep u cymmapHas
creneHb BepmmH. [IpencraBnenue o cszHoctu Tpada. llemn n nuxiel. [yt B
rpadax. O6xon rpada (viinepo myTth). [IpencraBieHune o0 OpPHEHTHPOBAHHOM
rpade. Pemenue 3aay ¢ moMonibo rpados.

8 KIIACC

[IpencraBienne NaHHBIX B BUE TaOIUI], 1UarpamMm, rpaduKoB.

MHOXeCTBO, DJIEMEHT MHOXECTBa, NOJAMHOXeCTBO. Omepauud HaJ
MHOXECTBaMu: 00bEIMHEHHE, ITepeceueHue, nonoHeHue. CBOKWCTBa onepanuii Hajl
MHOXXECTBAMHU:  MEPEMECTUTEIBHOE,  COYETATEIbHOE,  PACHPEIEIUTENBHOE,
BKIIOUeHHs. Mcmonb3oBaHue TpaUUecKoro MPEe/ICTABICHUS MHOXKECTB s
OTNMCAHMS PEaJbHBIX MPOLIECCOB U ABJICHUM, IPU PEILICHUH 3a/1ay.

N3mepenne paccerBaHus JaHHBIX. J(Mcrepcus U CTaHIAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA00POB. /lnarpaMma paccenBaHusl.

OneMeHTapHble COOBITUSL chaydailHOro omnbiTa. CiydaliHble COOBITHS.
BepositHoct  coObIThil.  OnBITBI ¢ PAaBHOBO3MOXKHBIMH  AJIEMEHTAPHBIMU
coObITusIMU. CityuyaiiHblil BbIOOp. CBsI3b MEXAY MajJOBEPOSATHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMU COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoMCTBa AEPEBBEB: €INHCTBEHHOCTD IIyTH, CYIIIECTBOBAHUE BUCSYEHN
BEPILMHBI, CBA3b MEXIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHHUS.
Pemenue 3aau ¢ nomonibio rpagos.

[IpoTuBomnonoxxupie cooObiTUsl. [uarpamma DOitnepa. OObeIUHEHHE W
nepeceueHne coObiTHil. HecoBmecTHbie  coObiTusi. @PopMyrna  CIOXKEHUs
BEPOSTHOCTEH. YCJIOBHAsl BEPOATHOCTb. [IpaBmiio ymHOxeHus. HesaBucumbie
coObrtus. IlpencraBnenue sKcriepuMeHTa B BUJE JAepeBa. Pemienue 3amau Ha



HaXOXJCHUE BEPOSTHOCTEH C TIOMOIIBIO JIepeBa CIYyYalHOTO DKCIICPUMEHTA,
nuarpamm Jitepa.
9 KJIACC

[IpencraBienne JaHHBIX B  BUAE TaOmuU, AuarpamMm, TIpaduKoB,
UHTEpHpeTalrs JaHHbIX. UT€HHEe U MOCTPOECHUE TA0JIULL, AUarpamm, rpa)ukoB 1o
pEAIbHBIM JaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIO COUYETaHUU. TpeyrosbHUK
[Tackansg. Pemenue 3a1a4y ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckasi BeposATHOCTh. CiydailHbI BbIOOp TOYKH M3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3KAa U U3 IYTM OKPYKHOCTH.

UcnbiTanue. Ycnex u Heyaada. Cepust ucneiTaHui A0 nepsoro ycrnexa. Cepus
ucneiTanuii bepayiu. BeposarHocTu coObITHII B cepun ucnibiTaHuil bepuyu.

CinyuaiiHasi BEJIMYMHA W pacHpeelieHUe BEpOSATHOCTEH. MaremaTuueckoe
OXKMIaHue U gucnepcus. [lpuMepbl  MaTeMaTMYeCKOTO  OXKHMAAHUSA — KaK
TEOPETUYECKOI0 CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTHdecKoe OXKHWJIAHHWE U
JUCHEPCUS CIyYaWHOW BEJMYUHBl «YHUCIIO YCIIEXOB B CEPUM HCIBITAHUUN
bepnymny».

[Tonsitue o 3akoHe OonbIIMX yuced. M3MepeHue BeposTHOCTEM C MOMOIIbIO
gacToT. Posib 1 3HaueHue 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U 0OIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOTI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTAaThl OCBOCHHS TIPOrpPaMMbl  Y4eOHOro Kypca
«BeposSTHOCTP U CTaTUCTHKA» XapAKTEPU3YIOTCS:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MPOSIBJICHUEM HHTEPECAa K MPOLUIOMY UM HACTOSAIIEMY POCCHUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K JIOCTWXKEHHUSIM  POCCHMCKHUX
MaTeMaTUKOB U POCCUICKOW MAaTeMaTHYECKOW HIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTUKEHUN B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00SI3aHHOCTEN Ipak/laHWHA U pealli3allii ero
mpaB, TPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBJICHUN, MPOIEAYpP TPaKIAHCKOTO 00IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIJIeM, CBI3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JIOCTHKEHUM HAyKH, OCO3HAHHUEM Ba)KHOCTHU
MOPaJIbHO-3TUUYECKUX TPUHIUIIOB B ICSTEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PELUICHUM NPAKTUYECKUX 3a7ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
oOpa3oBaHUs Ha MNPOTSHKEHUM BCEU KU3HU JUISl yCHENIHOW mpodeccuoHanbHON
JESATENHPHOCTH M PAa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM MHJMBUIyATbHOU TPAEKTOPUU 00pa30BaHMS M )KM3HEHHBIX MJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCHPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEUICHUM, pPacCYKJICHHUM, YMEHUIO BUJECTb
MaTeMaTU4YECKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpUCHTaIlMeld B JCATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUA YelIOBEKa, MPUPOJIBI U
oOIIecTBa, MOHMMAHMEM MAaTEMaTUYeCKOW HayKu Kak cdepbl 4YeToBEYECKOM
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAYMMOCTH JJISI Pa3BUTHS LMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KYJIbTYpOW Kak CPEeJICTBOM
MO3HAHUST MHpPA, OBJAJCHUEM NPOCTEUIIMMU HaBBIKAMU HCCIIEIOBATEILCKON
NEATEIIbHOCTH;



6) ¢usuuyeckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1arONOIyYHUs:

TOTOBHOCTBIO NPHUMEHATH MaTEeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbs, BEIEHUS  370pPOBOrO0  oOpa3a  KH3HM  (310pOBOE  IUTAaHHUE,
cOAIaHCUPOBAHHBIM pEXUM 3aHATHM M OTAbIXa, peryjsipHas ¢uznueckas
aKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JIPyroro 4eioBeKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpHEHTalMel Ha MPUMEHEHUE MATEMATHYECKUX 3HAHU JIUIs peIIEeHuUs 3a/1a4 B
00J1aCTH COXPaHHOCTH OKpPYXKarolle Cpejibl, INIAHUPOBAHNS NOCTYIIKOB U OLICHKH
UX BO3MOXHBIX MMOCHEACTBUI I OKPYKaIOLIEH Cpefibl, 0CO3HAHUEM TIJ100aJIbHOTO
XapakKTepa 3KOJOTMYECKUX MPOOIEM U MyTEH UX PELIEHUS;

8) aganTanus K M3MEHSAIOMMMCS YCJOBUSAM COUMAJIbHOW M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJOBHUSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y OPYTHX JIOjAeH, mpuoOpeTarb B COBMECTHOW JAESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIUH U3 ONBITA APYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHWM, B TOM YHUCIE
(GopMyJIMpOBATh UJIEU, IOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMIIETEHTHOCTEM, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPeOYyHOIIMA KOHTpMEp, KOPPEKTHPOBATh
IPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYJIUPOBATH M OLIEHUBATh PUCKH U
NoCIeACTBUSL, (DOPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTe/IbHBIE YHuBepCaJibHbIC y‘leﬁHLIe I[eﬁCTBHH

ba3oBbie Jornyeckue 1eMcTBus:

e BBIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEeMaTHUYECKUX
00BEKTOB, TOHATHA, OTHOIICHWH MEXIy IOHATUIMH, (OPMYIUPOBATH
OTpeNeNeHNs]  TOHSATHH, YCTAaHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(uKauu, OCHOBaHUSA i OOOOIIEHHWS W CpPaBHEHUS, KPHUTEPUU
IPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (OPMYJIUPOBATH W  MPEOOPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCIJIOBHBIE;



BBISIBIISIT ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeursi B (aKkTaxX, AHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX,
npeajaraTb KPUTEPUU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHUBOPEUHH;
JIeNlaTh BBIBOJBI C WCIOJIh30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa3oupaTh MOKa3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUN (MPSAMBIC W OT
MPOTUBHOTO), TPOBOIUTH CaMOCTOATEIHLHO HECIOXHBIC JOKA3aTeIhCTBA
MaTeMaTU4ecKux (DakTOB, BBICTpAWBATh APTYMEHTAIMIO, TPHBOJIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIIOCOO pelmieHus y4yeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoOJIee TOAXOMAIMUNA C YYETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBble ncciienoBarejbcKye AeCTBUSA:

UCIIOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT IO3HAHUSA,
(GopMyIMpOBaTh BOIPOCH, (PUKCUPYIOLUIUME MPOTUBOpEUHEe, NpodiemMy,
CaMOCTOSITENIbHO YCTaHaBJIMBAaTh KMCKOMOE U JIaHHOE, (QOopMHUpPOBaTh
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHE;

IPOBOJUTh MO CaMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEMH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIIEHUSI M BBIBOABI MO pe3yJibTaTam
IPOBENEHHOTO HAOJIOICHMSI, HWCCIICIOBAHMSI, OICHUBATH JIOCTOBEPHOCTH
MOJTYYSHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIIECHHIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKe BBIIBUIaTh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pa6ora c nndopmanueii:

BBISIBJISITH  HEJJOCTaTOYHOCTh M H30BITOYHOCTH HH(GOpPMAllMHU, JIaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUs 3a/1a4U;

BbIOMpATh, AHAJU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETHPOBATH
UH(OPMAIUIO Pa3IMYHbIX BUAOB U (POPM IIpEICTaBIICHNUS;

BbIOMpaTh (GoOpMy MpPEACTaBICHUS HMHPOPMALMH U WUIUTIOCTPUPOBATH
pemraeMble 3aJaud  CXEMaMH, JuarpaMMamMH, HWHOM Tpapukod H HUX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTH HMHQOpPMAIMM IO KPUTEPUSAM, MPEUI0KEHHBIM
yUHUTENIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHuKaTHBHbIE YHHMBeEpPCAJbHbIE YUeOHbIe TeiiCTBUS:

BOCIIPHUHUMATh U (HOPMYIUPOBATH CYXJICHHUSI B COOTBETCTBHH C YCIOBUSMU
U LEJISIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 1O X0y pPEIICHUS
3a/1a4u, KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B XOJIe 0OCY>XJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMON TEMBI,
npo0JIeMbl, perraeMoi 3aJa4u, BbICKa3bIBaTh UJEH, HAIICJICHHbIC HA MOUCK
pEIICHUS, COTIOCTABIIATH CBOU CYXKACHHS C CYXKICHUSAMU IPYTUX YIaCTHUKOB
yanora, OOHapyKUBaTh Pa3IMuMe€ U CXOACTBO MO3UIIMKI, B KOPPEKTHOU
dbopme hopMyIHpOBaTH Pa3HOIIIACHS, CBOM BO3PAKECHUS;

NPEACTABISATh PE3yJIbTAThl PEUICHUS 3aa4M, SKCIIEPUMEHTA, UCCIICI0BAHUS,
IPOEKTa, CAMOCTOSITEIHHO BHIOUPATH (POPMAT BBHICTYIUICHUS C YIETOM 3a/1a4
IPEe3EHTAIlMU U OCOOEHHOCTEN ay IuTOpHUU;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIICCTBA KOMAHIHONW ¥ WHIUBUTYy TbHON
pabOTHI IpH PEIICHUHN YUYSOHBIX MAaTEMATHICCKUX 3a]1aY;

NPUHUMATh 11€Jb COBMECTHOM AESITENIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOI paboThl, pacnpenensTh BHIBI padoOT, JOrOBapUBATHCH,
00CyKJIaTh MPOLIECC U Pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOICH

y4acTBOBaTh B TPYyNMHoOBBIX (Gopmax paboTel (0OCyKaeHus, OOMEH
MHEHHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BHITIOIHSATH CBOIO YaCTh pabOThI
U KOOPJAMHHUPOBATH CBOU JICUCTBHS C JPYTUMHU 4YJICHAMH KOMAaH]IbI,
OIICHMBATh KAaueCTBO CBOEro BKJaja B OOIIMNA MPOAYKT MO KPUTEPHUSIM,
chopMyTUPOBAaHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeliCTBUA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aJTOPUTM pELIeHMs 3afaud (WM €ro
4acTh), BBIOMpaTh CHOCOO pELICHUS C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpOBaTb M KOPPEKTHPOBATh
BapUaHThI pEUIEHUI ¢ y4ETOM HOBOM MH(pOpMAIUK.

CﬂMOKOHTpOJIb, AMOIHUOHAJIbHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pelIeHNs] MaTEMAaTHYECKOM 3a/1auu;

MPEIBUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA JIEITEIBHOCTH MOCTABICHHON LEIU U
YCIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WA HEAOCTXKCHUS LIEJIH,
HAXOJUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K konmy oOyuenuss B 7 kjacce OOyYarOIIMKCA TMOJYYUT CIEIYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Uutate uH(OpMaIMIO, TPEACTAaBICHHYI0O B TaOnuiax, Ha JuMarpaMmmax,
NpEACTaBIATh JaHHbIE B BHJE TaOJHI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MACCUBaM 3HAYCHUH.

OnucblBaTh W UHTEPOPETUPOBATh  pEAbHbIE  YUCIOBBIE  JIaHHBIE,
Ipe/iCTaBlICHHbIE B TA0JIMIIAaX, HA IUarpaMmax, rpagukax.

Wcnons30BaTh JJ11 ONMKMCAHUS JAHHBIX CTAaTUCTUYECKUE XapPaKTCPUCTUKU:
cpenHee apuMETHUYECKOEe, MeauaHa, HauOOoJbIIee W HaUMEHBIIEE 3HAYCHMUS,
pa3max.

NmeTp mpencraBieHHe O CIyYallHOM W3MEHYHMBOCTM Ha NIPUMEpPAxX IIEH,
bu3HUeCKNX BETWYWH, aHTPOTIOMETPUYECKUX JaHHBIX, UMEThb MPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K xoHuy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
peAMETHBIE PE3YIbTATHI:

W3BnekaTts W mpeoOpa3oBbIBaTh HH(POPMAINIO, TPEJCTABICHHYIO B BUJC
Tabnuil, [uarpamMm, rpaduKoB, MPEACTaBIATh JaHHBIE B BUJE TAOJMII, TUATPAMM,
rpadukoB.

OnuchiBaTh JAHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKa3aTeNeh: CpeaHuX
3HAYEHUH U Mep pacceuBaHus (pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKIIOHEHHE).

HaxouTh 4acTOThI YUCIOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCIIE 110
pe3yibTaTaM U3MEPEeHU 1 HaOJTI0CHUH.

HaxonuTh BEpOATHOCTH CIy4alHBIX COOBITUM B ONBITAX, 3Hasi BEPOSTHOCTH
AJIEMEHTApPHBIX COOBITUH, B TOM UHCJIE€ B OMNbITAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEeBO CIYYalHOTO 3KCIEPUMEHTA,
ayarpamMMbl Diiiepa, YiuciIoBas mpsmast.

OnepupoBaTh  TMOHATUSMH: MHOXECTBO, IOJMHOXECTBO, BBINOJHATH
omepalMyd HaJl MHOXECTBaMU: OOBEIUHEHHE, TIepeceYeHue, JOMOJIHEHUE,
MEePEYUCIATD AJIEMEHTBl MHOXECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduieckoe mpeacTaBlIeHne MHOKECTB U CBA3EH MEXIy HUMHU
JUISL ONTMCAHMS TIPOIIECCOB U SIBJIICHU, B TOM YKCJIC TIPU PEIICHUU 3a7a4 U3 APYTUX
Y4EOHBIX MPEMETOB U KYPCOB.

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CJICAYIOIINE
MpEeAMETHBIE PE3YIbTATHI:

W3BrnekaTs 1 mpeodpa3oBbIBaTh MHGOPMAIIHIO, TPEACTABICHHYIO B PA3TUYHBIX
MCTOYHUKAX B BHUJE TAOJHI], TUarpaMmm, rpauKoB, MPEACTABIATh JIaHHBIEC B BUJIE
Ta0JINILL, JUarpaMm, rpauKoB.



PemaTte 3amauum oOpraHu3oBaHHBIM NEpeOOpPOM BApUAHTOB, a TaKXKe C
MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

Hcnonp30BaTh ONMCATENbHBIE XapPaKTEPUCTUKU JUII MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUSI.

HaxonuTe 4acTOoThl 3HAYEHU M 4acTOThI COOBITHSI, B TOM YHUCIE MOJIb3YSCh
pe3ysbTaTaMu NPOBEAEHHBIX U3MEPEHHUI U HaOIIOEHU .

HaxonuTe BEpOATHOCTH CIy4alHBIX COOBITUN B M3YyYEHHBIX ONBITaX, B TOM
YHUCJIE B OIBITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUSMH, B CEPUAX
VICTIBITAHUU JI0 TIEPBOTO YCIIEXA, B CEPUIX UCIIbITAHNN bepHyIuin.

NmMeTs mnpencraBieHUE O CIy4yalHOM BEIIMYMHE W O pacOpelesICHUH
BEPOSTHOCTEH.

HmeTp mpenctaBieHHE O 3aKOHE OONBIIMX YHUCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIbLINX YKCET B
npUpoze 1 0OIIECTBeE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/m P Konrpoasnsie IIpakTuyeckue (1uubp )
NporpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
bu6mmoreka [JOK
1 IT 7 2
PEACTABIICHHC JAHHbIX https://m.edsoo.ru/7f415fdc
bu6mnoreka [IOK
2 1
Omucareibhas CTaTueTHia 8 https://m.edsoo.ru/7f415fdc
bubmnoreka IIOK
i 1
3 Citysaiinas H3MEHIMBOCTS 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 B 4
BE/ICHHC B TCOPHIO rpa(bOB https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa Ciy4aitHOTO 4 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6mmorexa [JOK
6 06006 i 5 2
ODICHIE, CHCTEMATHIAIIA SHAHH https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 ) 5

[TPOI'PAMME



8 KUIACC

[TPOI'PAMME

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHUe pa3gesioB U TeEM muppoBbIE
Ne i/m P Kontpoabusie IIpakTHyeckue (mupp )
MPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmoreka [IOK
1 IT 7 4
OBTOpeHHC kypea 7 Kotacea https://m.edsoo.ru/7f417{b2
) OnucarenbHas craTUcTUKa. PaccenBanue 4 bubmuoreka [JOK
JAHHBIX https://m.edsoo.ru/7f417{b2
3 MioskecTsa 4 bu6nmoreka [IOK
https://m.edsoo.ru/7f417{b2
bu6nunoreka [JOK
4 B i 1
€pOSITHOCTh CIIy4aliHOTO COOBITHUS 6 https://m.edsoo.ru/7f417fb2
bubnuoreka [JOK
5 B 4
BE/ICHHE B TCOPHIO Ipagos https://m.edsoo.ru/7f417{b2
bubmuoreka [JOK
6 C 5 0 8
JYHAHHBIE COOBITHA https://m.edsoo.ru/7f417tfb2
bubmuoreka [JOK
7 0600 5 4 2
ODIHICHHC, CHCTCMATH3AIMA SHAHMH https://m.edsoo.ru/7f417{b2
OBIIEE KOJIMYECTBO YACOB I1O 34 ) |



9 KUIIACC

KosmnuecTBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbIe
Ne i/m P Kontpoabusie IIpakTnyeckue (ubp )
NMporpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 I1 4
OBTOCHHE Kypea 8 kacca https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
2 2 0 4 1
FICMCHTB KOMOTHATOPHIH https://m.edsoo.ru/7f41a302
3 ['eomeTpuyeckas BEpOSITHOCTh 4 bubmmorera [JOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
4 14 b 1
CHPITATHA HEPHYILITH 6 https://m.edsoo.ru/7f41a302
5 CnyuaiiHast BeTM4MHA 6 bubnmorexa LIOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
1 1
6 ObodeHHe, KOHTPOITh 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 | )

I[TPOTPAMME






IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne arTa nuppoBbIe
Tema ypoka Kontpoabubie IIpakTuueckue a p
n/n Bcero u3ydyeHusi oOpa3zoBaTesibHbIE
padoTsbI padoTsbI
pecypchbl
| [IpencraBnenue JaHHBIX B | bu6muoteka [IOK
TabIumax https://m.edsoo.ru/863ec1{8
) [IpakTHueckue BIUUCICHUS 1O | bubnmoreka [JOK
TaOJIUYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenue u uHTEpIIpeTaIUs | bubnmoreka [JOK
TaOJIMYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [Tpaktuyeckas padora "Tadmurbr" 1 1
I'paduyeckoe nmpencraBieHue
5 JIaHHBIX B BUJIE KPYT'OBBIX, | bu6muoreka [{IOK
CTOJIOUKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
Juarpamm
UteHre U MOCTPOEHUE TUArPaMM.
6 [Tpumepsi eMT(I))r aQ)I/I‘IJZCKrI/E( 1 bubmmorexa HOK
PHVEPHT ACMOTP https://m.edsoo.ru/863ed602
Juarpamm
7 [TpakTnyeckas pabora | | bu6mmoreka [IOK
"Tnarpammsr"” https://m.edsoo.ru/863ed72e
g Yucnossle Habopel. CpenHee | bubnuoreka IIOK
apupMeTHIECKOe https://m.edsoo.ru/863ed846
9 Yucnossie Habopbl. CpenHee | bubnmoreka [JOK

apupmMeTHIecKoe

https://m.eds00.ru/863ed846




10

11

12

13

14

15

16

17

18

19

20

21

Menuana 4rciioBoro Habopa.

YV CcTONYUBOCTh MEAAHEI
Menanana yrcinoBoro Hadopa.

Y cTOMYHUBOCTh MEAHAHEI
[TpakTnyeckas pabdora "Cpennue
3Ha4YeHUA"

HauOonrbliee 1 HaMeHbIIIEe
3HAYCHUS YMCIIOBOTO Habopa.
Pazmax

HauOoJibliiee 1 HaUMeEHbIIIEE
3HAUEHUSI YHUCIIOBOTO Habopa.
Pa3zmax

HauOosnbIiiee 1 HauMeHbIIIEE
3HAYEHUS YMCIOBOTO Habopa.
Pazmax

KoHnTtponbHas pabota 1mo temam
"[IpencraBneHue JaHHBIX.
OmucarenpHas CTATUCTHKA"

CrnydaifHast ”3MEHYHUBOCTD
(mpumeph)

YacroTa 3Ha4eHU B MacCCHBE
JAHHBIX

I'pynnupoBka
I'ucrorpammsl

I'ucrorpammsl

bubmuoreka [JOK
https://m.edsoo.ru/863edb3e

but6mmoreka [{OK
https://m.edsoo.ru/863edcbHa

bubmuoreka [JOK
https://m.edsoo.ru/863ee07a

but6mmoreka [JOK
https://m.edsoo.ru/863ee390

but6mmoreka [{TOK
https://m.edsoo.ru/863ee4bc

bubnunoreka [JOK
https://m.edsoo.ru/863ee69¢c

bubnunoreka [JOK
https://m.edsoo.ru/863ee9d0

but6mmoreka [JOK
https://m.edsoo.ru/863eeelc




22

23

24

25

26

27

28

29

30

31

[IpakTnueckas padbora
"Crny4aiiHasi U3MEHYUBOCTh"
I'pad, Bepuuna, pedpo.
IIpencraBnenue 3anauu ¢
nomouibio rpaga

CrerneHb (BaJIGHTHOCTH )
BepluHbI. Yucio pédep u
CyMMapHasi CTeNICHb BEPILUH.
Lens u mukn

Hemnp u nuxi. [TyTe B rpade.
[IpencraBnenue o CBA3HOCTU
rpada

[IpencraBnenue 06
OpPUEHTHPOBAHHBIX rpadax

CnyyaliHblil OTIBIT U CIy4aiiHOE

coObITHE

BepOHTHOCTB 1 4aCTOTa COOBITHS.

Ponb ManoBeposTHBIX U
IIPAKTUYECKH JOCTOBEPHBIX

COOBITHI B IPUPOJIC U B OOIIIECTBE

Mouera u urpajibHas KOCTh B
TEOpUU BEPOSTHOCTEN

[TpakTnueckas padora "HacTtora

BbINIaJICHUs opia"

KonTponbhas pabota no temam

"Cry4aitHasi UBMEHUYUBOCTb.

I'pads1. BeposiTHOCTH Cly4aifHOTO

coObITUA"

bubmuoreka [JOK
https://m.edsoo.ru/863eeccq

bubmuoreka [JOK
https://m.edsoo.ru/863eef52

bubmmoreka [JOK
https://m.edsoo.ru/863ef0Oba

but6mmoreka [JOK
https://m.edsoo.ru/863ef236

but6mmoreka [{IOK
https://m.edsoo.ru/863ef3b2

bu6nuoreka [JOK
https://m.edsoo.ru/863ef4d4

but6mmoreka [JOK
https://m.edsoo.ru/863ef646

but6mmoreka [JOK
https://m.edsoo.ru/863ef8a8

bubmuoreka [JOK
https://m.edsoo.ru/863f0186




[ToBTOpenue, obo0IIEeHHE.

32 [IpencraBnenne JaHHBIX

3 [ToBTOpenue, o6o0IIEHHE.
OrnucarenbHas CTaTUCTUKA
IToBTOpenue, o6o0IIEeHHE.

34 BepositHOCTB ciydaitHOTO

COOBITUSA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bubmuoreka [JOK
https://m.edsoo.ru/863efa24

bubmmoreka [JOK
https://m.edsoo.ru/863efbaa

but6mmoreka [JOK
https://m.edsoo.ru/863efecO




8 KUIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HMara nugposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
| [IpencraBnenue JaHHbBIX. 1 bu6mmoreka [{JOK
OnucarenbHas CTATUCTUKA https://m.edso0.ru/863f029¢
) Crny4aifHast '3MEHYHUBOCTb. 1 bubnmoreka [JOK
Cpennue urcioBoro Habopa https://m.edsoo0.ru/863f03fc
3 Cayuaiinsie coObITHS. BeposTHOCTH 1 bubmuoreka [IOK
U YaCTOTbI https://m.eds00.ru/863f0578
Krnaccuueckue Moaenu Teopuu
4 BEpPOSITHOCTEM: MOHETA U UTpaJIbHAS 1 Bubamorexa TIOK
p ) p https://m.edsoo.ru/863f076¢
KOCTh
b K
5 OTkII0HEHUS 1 nommorexa O
https://m.edsoo.ru/863f0a50
bu6nuoreka [JOK
1
6 Jlucniepens umcnosoro Habopa https://m.edsoo.ru/863f0a50
7 CrangapTHOE OTKIOHEHUE 1 bubmunoreka IIOK
YHCIOBOTO Habopa https://m.edsoo.ru/863f0bfe
8 Jnarpammbl paccerBaHUs 1 bubmorexa TIOK
P P https://m.edsoo.ru/863f0eab
but6mmoreka [JOK
9 MHOKeCTBO, 110 07KECTBO 1
HOMECTED, HOAMIOAECTE https://m.edsoo.ru/863f1180
Onepanuu HaJ MHOKECTBAMU:
patt A but6mmoreka [JOK
10 o0BeIMHEHNE, TIEpeCceUYCHUE, 1

JOIIOJTHCHHEC

https://m.edsoo.ru/863f143c




11

12

13

14

15

16

17

18

19

20

CaoiicTBa ornepanuii Haj
MHOKECTBAMU: MIEPEMECTUTEIBHOE,
coYeTaTeabHOE,
pacnpeae/TeIbHOE, BKIOYCHHS

I'paduueckoe npencraBieHue
MHOXECTB

KonTponbhas pabota mo Temam
"Craructuka. Muoxecrna"

DneMeHTapHbIe COOBITHSL.
CrnydaiiHple COOBITHS

biaronpusArcrByroniue
aJIeMEHTapHbBIE COOBITHSI.
BepositHocTH cOOBITHI

biaronpusarcrByroniue
3JI€MEHTapHbBIE COOBITHSI.
BepositHOCTH cOOBITHIT

OnbITHI ¢ pAaBHOBO3MOXHBIMU
HJIEMEHTAPHBIMH COOBITUSMHU.
Cryuaiinslii BEIOOp

OnbITHI ¢ PpAaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU.
Cry4aiinblii BBIOOp
[IpakTrueckas padota "OnbITHI C
PaBHOBO3MOXKHBIMH
3JIEeMEHTapPHBIMU COOBITUAMHU"

Hepeo

bubmuoreka [JOK
https://m.edsoo.ru/863f1784

bu6nuoreka [JOK
https://m.edsoo.ru/863f198c

but6mmoreka [{TOK
https://m.edsoo.ru/863f1dec

bubnuorexa [JOK
https://m.edsoo.ru/863f1dec

bubnuoreka [JOK
https://m.edsoo.ru/863f1{72

bubmuoreka [JOK
https://m.edsoo.ru/863f21ca

but6mmoreka [JOK
https://m.edsoo.ru/863f21ca

but6mmoreka [{IOK
https://m.edsoo.ru/863f235a

bubmuoreka [JOK
https://m.edsoo.ru/863f2ade




CaoiicTBa nepeBa: €IMHCTBEHHOCTh
MyTH, CYIIECTBOBAHUE BUCIUYCH

bubmuoreka [JOK

21 BEPILIUHBI, CBI3b MEXY YUCIIOM https://m.edsoo.ru/863f2bac
BEpPIIMH U YnuciIoM pEdep
but6mmoreka [{OK
22 Hpasio ymHOKeHi https://m.edsoo.ru/8632cd8
but6mmoreka [{JOK
23 Hpauo ymmoxkeis https://m.edso0.ru/863f2e36
but6mmoreka [JOK
24 lpotusononoktoe codkrrue https://m.edsoo.ru/863f2f8a
)5 Huarpamma Ditnepa. O0beTMHEHHE bu6muoreka [{IOK
U TiepecevyeHne COObITHIA https://m.edsoo.ru/863f3214
26 HecoBmecTtabie coobiTus. opmyna bubnmoreka [JOK
CJI0’KEHUSI BEPOSITHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmectrbie coObiThs. Dopmyna bubnmoreka [JOK
CJI0’KEHUSI BEPOSITHOCTEN https://m.edsoo.ru/863f3764
[IpaBuio yMHOKEHUs
)3 BEPOATHOCTEN. Y CIIOBHAs bubmuoreka [IOK
BEpOATHOCTh. HezaBrucumbie https://m.edsoo.ru/863f38ae
COOBITUSA
[IpaBuio yMHOKEHUs
29 BEPOSITHOCTEH. Y CIIOBHAs bubmuoreka [{IOK
BEPOATHOCTH. He3aBucumeble https://m.eds00.ru/863f3b06
COOBITHSA
30 [IpencraBienue ciayyaitHOro bubmuoreka [JOK
DKCIIEpUMEHTA B BU/JIE ICpEBa https://m.edsoo.ru/863f3cbe
31 [IpencraBienue ciayyaitHOro bu6mmoreka [IOK

SKCIIEPUMEHTA B BUJIE JIepeBa

https://m.edsoo0.ru/863f3120




[ToBTOpenue, obo0mIEHHE.

bubmuorexa [JOK
32 [IpencraBnenue JaHHbBIX. 1
https://m.edsoo0.ru/863f4128
OmnucarenpHast CTATUCTUKA
bubmuoreka [JOK
33 IT 0600 I 1
oBTOpeHie, 0boduieHne. Tpaget https:/m.eds00.ru/863f4312
KonTponbhas paboTa no temam
34 "CrnyuaiiHble COOBITHSL. 1
BepositHocTs. ['pader"
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HMara nugposbie
n/n Tewa ypoxa Bcero Kontpoapibie  Hpaktirieckite H3ydyeHusi oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
1 [IpencraBnenue JaHHBIX 1 bubmmorexa IIOK
https://m.edsoo.ru/863f47ea
2 OrnucarenpHast CTATUCTUKA 1 bubmmorexa [TOK
https://m.edsoo.ru/863f47ea
3 Omnepanmu Hax COOBITHUSIMH 1
4 HezaBucumocTs coObITUi 1
5 KomOunaTtopHoe mpaBuiio | bu6mmoreka [IOK
YMHOKEHUSA https://m.edsoo.ru/863f4e16
6 [TepecranoBku. @akTopual. | bu6muoteka [{IOK
CouyeTaHus U 4YUCIO COYETAHUMN https://m.edsoo.ru/863f4e16
7 Tpeyronpuuk [lackans 1 bubmorexa [OK
https://m.edsoo0.ru/863f5014
[IpakTuueckas pabora
g "Boluniciienue BEposTHOCTEN C | | bubmunoreka IIOK
UCMOJIb30BaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
(byHKIMI 3JIEKTPOHHBIX TabuuL"
I'eomeTprueckas BEpOATHOCTbD.
9 CrydaifHpI{ BEIOOP TOUKH W3 | bu6muoreka [IOK
(burypsl Ha MIOCKOCTH, U3 https://m.edsoo.ru/863f5884
OTpE3Ka, U3 AYrd OKPYKHOCTH
10 I'eomeTprueckast BEpOATHOCTb. | bubmuoreka [IOK

CrydaifHpI{i BBIOOP TOUKH W3

https://m.edsoo.ru/863f5a50




(burypsI Ha MJIOCKOCTH, U3
OTpe3Ka, U3 AYTU OKPY>KHOCTH

I'eomerpuyeckast BEpOATHOCTD.
Cay4aiiHblii BBIOOp TOUKH U3

bubmuoreka [JOK

11
(burypsl Ha MJIOCKOCTH, U3 https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 JyTu OKPYKHOCTHU
I'eomeTpuueckast BEpOATHOCTb.
12 CrnyuaitHblil BEIOOP TOYKH U3 bu6muoteka [IOK
(burypsl Ha MIOCKOCTH, U3 https://m.edsoo.ru/863f5e10
OTpe3Ka, U3 JyTu OKPYKHOCTHU
HcneiTanue. Ycnex u Heynayva.
13 Cepus UCIIBITAHUN IO IEPBOTO bubnnorexa LIOK
p A0 TIep https://m.cds0o.ru/8636162
ycrnexa
HcneiTanue. Ycnex u Heypayva.
14 Cepus UCIIBITAHUN 0 IEPBOTO bubmmorexa ITOK
P A0 Tep https://m.cds0o.ru/8636356
ycrnexa
HcnwiTanue. Ycnex u Heyaaya.
15 Cepus ucnipITaHUM A0 NIEPBOTO
ycrexa
Hcnbitanus beprymm.
16 BepositTHOCTH COOBITHI B CEPUU bubmmorexa LOK
P g p hitps://m.edsoo.ru/863f64d2
ucnbITaHui bepHyum
Hcnbitanus beprymm.
17 BeposTHOoCTH COOBITHI B cCEpUUA bubnnorexa LIOK
p g p hitps://m.cds0o.ru/863f6680
ucnbITaHui bepHyun
18 IIpakTuyeckas pabora bubnuoreka [IOK

"Ucneiranusa beprymm”

https://m.edsoo.ru/863f67de




19 CrnydaifHast BeTMYMHA U bubnmoreka [JOK
pacrpeieieHle BEpOSITHOCTE! https://m.edsoo.ru/863f6b44
20 MaremaTrnueckoe OKuAaHue 1 bubmmoreka [JOK
JUCTIEPCHS CITyYaiHOW BEJIUYNHBI https://m.edsoo.ru/863f6da6
[IpuMepsl MaTeMaTHUECKOTO
but6mmoreka [JOK
21 0KMJaHUs KaK TEOPETUUECKOTO
https://m.eds00.ru/863f6£86
CPEIHET0 3HAYEHUS BETNYNHBI
” [TonsiTHe 0 3aKOHE OOJIBITUX bubmuoreka [JOK
qucen https://m.eds00.1ru/863f72c4
3 N3mepenune BeposiTHOCTEH C bubmuoreka [IOK
IIOMOMIIBIO YaCTOT https://m.edsoo.ru/863f7652
24 [Tpumenenue 3akoHa OOIBIINX bu6nuoreka IIOK
qucen https://m.edso0.ru/863f7116
)5 O06o00menue, cucTeMaTH3aIus bubnuorexa [JOK
3HaHui. [IpencrasneHne TaHHBIX https://m.edsoo.ru/863f783c¢
O0001enue, cUCTEMaTU3aLIM
26 3HaHWH. OnucaTeabHas
CTaTUCTUKA
O06001enne, cUCTEMaTH3aLIM
N but6mmoreka [JOK
27 3Hanuil. [IpencraBnenre qaHHBIX.
https://m.eds00.ru/863f893a
OnmcaTenbHas CTaTUCTHKA
O0001enne, cuCTeMaTH3aLMs
N N but6mmoreka [{OK
28 3HaHUi. BepodaTHOCTD ciyyaliHOTO
https://m.edsoo.ru/863f7ade
COOBITUS
O0001enue, cuCTeEMaTU3aLIM
29 3HaHUI. BepogaTHOCTB c1yyaliHOTO bubnuoreka IIOK

COOBITHA. DIIEMEHTHI
KOMOMHATOPHKH

https://m.edsoo.ru/863f7c¢9c¢




O0006111eHIE, CUCTEMATH3AIIHS

. bubnmoreka [JOK
30 3HAHUU. DJIEMEHTHI 1
https://m.edsoo.ru/863f7e54
KOMOWHATOPHUKHU
O0001enne, cuCTEMaTU3ALIM
31 3HAHWUU. DJIEMEHTHI | bubmoreka [JOK
kKoMOuHaTopukH. CirydaliHbIe https://m.edsoo.ru/863f8408
BEJIMYUHBI U PaCIIpeIeTICHUS
O0001enne, cuCTEMaTU3ALIM
N . bubmuoreka [JOK
32 3HaHui. Ciy4aiiHble BEIMUMHBI U 1
https://m.edsoo.ru/863f861a
pacrpeeneHus
33 Hrorosas koHTponbpHas paboTa 1 bubmorexa [TOK
https://m.eds00.1ru/863f8b56
34 O0001enue, cUCTEMaTU3ALIM !
3HaAHUU
OBUIEE KOJIMYECTBO YACOB I10O 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOM
NpoBepPsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJibTaTa
5 BeposiTHOCTB U cTaTUCTHKA
Uutare wuwHbOpMaIMIO, TMPEACTAaBIEHHYIO B  TaOiMiax, Ha
- quarpamMmax, NpeICTaBisITh JaHHbIE B BUAE TaOJUI, CTPOUTH
JTUarpamMMbl (CTOJIOMKOBBIC (CTOIOUYATHIC) U KPYTrOBBIC) IO MaCCHBAM
3HAYECHUU
- OnuceiBaTh M HUHTEPIPETUPOBATH pPEAJbHBIE YHCIIOBBIE JIaHHBIE,
MpeJICTaBJICHHBIE B TA0IHIIAX, HA JUarpammax, rpadukax
Hcnonp3oBaTh  Js  ONUCAHWS  JAHHBIX  CTATUCTHYECKHE
53 XapaKTepUCTUKH: cpeiHee apupMeTHIecKoe, MeInaHa, HauooJbIee
Y HaMMEHbIIIee 3HAYCHHUS, Pa3Max
HmeTs mpenctaBieHHe O CAy4ailHOW M3MEHUMBOCTH Ha MpUMepax
54 1eH, (U3NYECKUX BEIMYUH, aHTPOTIOMETPHUYECKUX JAHHBIX, UMETh
IIPEACTABJICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NMpoBePsIeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMBbI OCHOBHOTI'O 00111er0 00pa3oBaHus
pe3yabTarta
5 BeposTHOCTh U cTaTUCTHKA
W3Bnekaty U mpeoOpa3oBbIBaTh MHPOPMAIUIO, TPEICTABICHHYIO B
5.1 BHJIe TaONUII, nuarpamm, rpaduKoB, TIPEACTABISITh JaHHBIE B BHJIC
TabuLl, AMarpamm, rpaukoB
OnuceiBaTh JaHHBIE C TMOMOIIBIO CTATUCTUYECKUX IOKa3aTeneil:
5.2 CpEOHUX 3HAUYE€HUH M Mep pacceuBaHMs (pa3Max, AHUCIEPCUS U

CTaHJapTHOE OTKJIOHCHHUE)



HaxomuTh 4acTOTHI YMCIOBLIX 3HAYEHUN U 4aCTOTHI COOBITHI, B TOM

> quclie TI0 pe3yabTaTaM U3MEepeHUi 1 HaOII0AeHUN
Haxomuth BeposSTHOCTH Cily4yalHBIX COOBITUH B ONBITaX, 3Has
54 BEPOSITHOCTH SJIEMEHTApPHBIX COOBITHH, B TOM YHCJIE B OMNBITaxX C
PaBHOBO3MOXKHBIMH AJIEMEHTAPHBIMU COOBITUAMU
. Hcnonp3oBath  rpaduyeckue  MOJENH:  JIEPEBO  CIy4ailHOro
‘ AKCIIEPUMEHTA, JUarpaMmbl Diliiepa, 4ucioBas rnpsmas
OnepupoBarh MOHATUSIMHU: MHOKECTBO, MTOJAMHOKECTBO; BBIIOIHITh
56 omepauy HaJl MHOXECTBaMM: OOBbEIUHEHHE, IIepecedeHue,
' JIOTIOJIHEHUE; TEPEUYHCIATh 3JEMEHThl MHOXECTB, NPUMEHSThH
CBOMCTBA MHOYECTB
Hcnonp3oBath rpadguueckoe MpeacTaBICHUE MHOKECTB U CBS3EH
5.7 MEXKy HUMH J1JIs1 ONIMCAHUs MPOIIECCOB U SIBJICHUM, B TOM YHCIIE NTPU
pEIIeHNH 3a7a4 U3 APYTUX y4eOHBIX MPEIMETOB U KYPCOB
9 KJIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHUS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yabrara
5 BeposiTHOCTB M cTaTHUCTHKA
W3Bnekaty u mpeoOpa3oBbIBaTh MHPOPMAIUIO, NPEICTABICHHYIO B
5.1 pa3IMuYHBIX MCTOYHHMKAX B BHJE TaOJUL, auarpamm, rpadukxos,
MIPEJICTaBIATh JaHHBIC B BUJIE TaOMHII, AUArpamMm, rpadukos
- Pematp 3aaun opraHu30BaHHBIM MepeOOpPOM BapUaHTOB, a TAKXKeE C
' UCIOJIb30BaHNEM KOMOMHATOPHBIX MPABHI U METO/IOB
Hcnonws3oBaTh onucaTenbHbIE XapaKTEPUCTHUKHA JUIsI MAacCHUBOB
5.3 YUCJIOBBIX JAHHBIX, B TOM YHCII€ CpPEJHUE 3HAYECHHUS U MEpPbI
paccenBaHUs
4 Haxomuth 4acToThl 3HAYE€HUW W YACTOTHI COOBITHUS, B TOM YHUCIIE
' MOJIB3YSCh PE3yIbTaTaMH MPOBEIEHHBIX U3MEPEHUN U HAOII0ICHHIA
ss Haxoautb BEposATHOCTH Ciay4yallHBIX COOBITHI B U3yYEHHBIX OINbITaX,

B TOM 4YHCJIC B OINBITaXx C PaBHOBO3MOXXHBIMH 3JICMCHTAPHBIMU



5.6

COOBITUSIMH, B CEpUAX HCIBITAHUI 10 MEPBOrO ycrexa, B CEpUsix
ucnbeITaHui bepryiu
HMMets npencrasiaeHue O CIIy4ailHOW BEJIMYMHE U O PACIpeIelIeHUn

BEPOATHOCTEN

5.7

Hmetsb npencTaBieHue 0 3aKOHE OOJIBIINX YUCEI KaK O MPOSIBICHUH
3aKOHOMEPHOCTU B CIly4alHOM HM3MEHUMBOCTH M O POJIM 3aKOHA

OOJIBIINX YKCEI B TIPUPOJIC U OOIIECTBE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon

5.1

5.2
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8 KVIACC

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

BeposTHOCTB M cTaTHCTHKA

[IpencraBienne JaHHBIX B BUJIE TaOIHII, TUarpamm, rpadukoB. 3amoaHeHne
Ta0IMI], YTEHUE M MOCTPOCHHE TUarpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) U
Kpyrosbix). UYUrtenue rpaduKoB peanbHBIX HporeccoB. V3BieueHue
uHbOpMallMK U3 TUarpaMM W TaOJuWI, UCHOJIb30BAaHUE M UHTEpIIpeTalus

JaHHBIX

OnmucarenbHasl CTaTUCTHKA: cpeaHee apI/Iq)MeTI/I‘leCKOC, MCIMaHa, pa3Max,
HauOoJbIlleE U HaWMEHbIlee 3HAYEHHS Ha60pa YHUCJIOBBIX JaHHBIX.

IIpumepsl ciydaliHOM U3MEHUYHUBOCTH

Criy4aiiHpli 9KCIIepUMEHT (OIBIT) M cilydaiiHoe coObiTue. BepostHocTs u
yactoTa. Poib MajoBEpOSTHBIX U MPAKTHUYECKHU JOCTOBEPHBIX COOBITHI B

npupoac u B O6H.[€CTB€‘. MomneTa u HUrpajibHasgd KOCTb B TCOpUH BepOHTHOCTeﬁ

I'pad, BepmmHa, pebpo. Crenenp BepmuHbl. Yncno pédep u cymMmapHas
creneHb BepimuH. [Ipeacrabienne o cBsiznocTu rpada. Llenu u mukist. [Tytu
B rpadax. OOxon rpada (sitnepoB myth). IlpencraBnenue 00

opueHTHpoBaHHOM Ipade. Pemenne 3anad ¢ nomouibio rpagoB

Kon
5

5.1

5.2

IIpoBepsieMblii 3JIEMEHT COACPKAHMUS

BeposTHOCTB U cTaTHCTHKA
[IpencraBneHue NaHHBIX B BUJIE TAOJIUII, TUarpaMm, rpapuKkoB

MHO)KCCTBO, OJICMCHT MHOXECTBA, IIOAMHOXKCCTBO. OHCpaHI/II/I Hazg

MHOXCCTBaMU: O6”be,I[I/IH€HI/IC, IEPECCUCHHUC, JOIIOJIHCHHUC

5.3

CpoiicTBa  onepauui Hax MHO>XECTBaMH: IIEPEMECTUTEIILHOE,

COUCTATCIILHOC, paCpEAaACIUTCIIBHOC, BKIIFOUCHU A

54

Hcnonb3oBanne rpaduyueckoro MmpeacTaBiICHHUs] MHOXKECTB JUIS OMUCAHUS

PCAIbHBIX IIPOLECCOB U HBJ'IeHPIfI, IIpH PCUICHHUU 3aJ1aY.



N3mepenne paccemBaHus AaHHbIX. Jlucrepcust U CTaHAAPTHOE OTKIIOHEHHUE

>3 YHCIIOBBIX HAOOpOB. J[MarpamMma paccenuBaHUs
DneMeHTapHbIe COOBITHS CiiydaitHoro ombita. CiydailHble COOBITHAL.
sk BepositHocTi  coObITHi. OTBITBI C PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU
' coObiTussMu. CrnyuaiiHeiii BeIOOp. CBsI3b MEXIy MAaJOBEPOSITHBIMU H
MPAKTHYECKH JJOCTOBEPHBIMU COOBITUSMU B TIPUPO/IE, OOIIECTBE U HAYKE
HdepeBo. CBoiicTBa [1€peBbEB: E€IUHCTBEHHOCTb IIyTH, CYIIECTBOBaHUE
5.7 BUCSIYCH BEPIIMHBI, CBS3b MEXKIY YHCIOM BEPIIMH W YUCIOM pEOEp.
[IpaBuno ymHoxeHus. Perenue 3amad ¢ momonibio rpadoB
[IporuBononoxueie coObITHs. Jmarpamma DOiinepa. OObegUMHEHHE U
5.8 nepecedeHne coObITHil. HecoBMecTHbie coObITHS. Dopmysia CIIOXKEHUS
BEPOATHOCTEMN
5.9 YcnoBHas BeposaTHOCTb. [IpaBuio ymHoxeHus. HezaBucumblie coObITHS
[IpencraBinenue »sKkcnepuMeHTa B BHAE JepeBa. Pemienue 3amay Ha
5.10 HaXO0KJEHUE BEPOATHOCTEN C IOMOIIBIO JEPEeBa CIy4alHOT O SKCIIEPUMEHTA,
auarpamm Jiiepa
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBieHre NaHHBIX B BUJIE TA0JIHUIL, JUArpaMM, TpaduKOB, HHTEPIIPETALUS
5.1 JnaHHbIX. UTeHue u moctpoeHue Tabiul, AUarpaMm, rpaukoB Mo peasbHbIM
JTAHHBIM
5.2 [TepectanoBku u pakropuan
5.3 CoueTaHus ¥ YUCIIO COUECTAHUN
5.4 Tpeyronbauk [Tackans. Pemenne 3a1a4 ¢ UCMoib30BaHUEM KOMOMHATOPUKHI
ss ['eomeTpuueckass BeposiTHOCTh. Ciy4ailHbIN BBIOOpP TOUKH U3 (GUTYpHI Ha
' MJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTH
5.6 Hcneitanue. Ycenex u Heynaya. Cepus UCIIBITAaHUHN 10 IEPBOIO yclexa
57 Cepus ucnbitanuii bepuysnnu. BepostHocTH cOOBITHIT B CepUU HCTIBITAHUIN
. bepnynnu
5.8 CnyyaiiHasi BETMYMHA U paclpe/ieSICHHUE BEPOSTHOCTEN
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5.10

5.11

Marematnueckoe OXHMJIaHUE U Jucrepcus. llpumepbl MaTeMaTH4YECKOTO
0KUJAHUS KaK TEOPETUYECKOI0 CPEIHETO 3HAUCHUS BEJTMYMHBI
MaremaTuyeckoe OXHAAHUE W JUCTIEPCHUsl CIY4allHOM BEJIUYUHBI «YHUCIIO
YCIIEXOB B CEpHUH UCTIBITAaHUN bepHymn»

[TonsiTre 0 3akoHE OONBIIMX uMceNl. V3MepeHne BEpOSTHOCTEH ¢ TOMOIIBIO

yacToT. Poib 1 3HaveHre 3aKoHa 00JIbIINX YHCET B npupoac u O6H.ICCTB€



IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpOBEPSIEMOro
TpeOOBaHUS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yabTaTaM OCBOCHUSA
OCHOBHOW 00pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOI0 00111ero
o0pa3oBanusi Ha ocHoBe PT'OC

YMeHue onepupoBaTb IMOHATHAMH: MHOXECTBO, IIOJMHOKECTBO,
OTlepaly HaJ MHOXECTBAaMH; YMEHHE OINEpPUPOBATh MOHATUSAMU: Tpad,
CBSI3HBIN rpad, JepeBo, LUK, IPUMEHATh UX NP PEIICHUH 3a/a4; yMEHUE
WCTOJB30BaTh Trpadudyeckoe MPEICTaBICHHEe MHOXXECTB JUIS OIMCAHHUS
peabHBIX IPOLIECCOB U ABICHUMN, IPY PELICHUH 33]1a4 U3 JPYTUX y4eOHBIX
IIPEIMETOB

YMeHue omnepupoBaTh TMOHATUSIMH: OIpEAESIeHHe, akChoMma, Teopema,
JIOKA3aTeIbCTBO; yYMEHHE pacro3HaBaTh HWCTUHHBIE U JIOXKHBIC
BBICKA3bIBaHUS, TMPUBOAWTH MPUMEPbl M KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPHIIAHUS BBICKA3bIBAHUN

YMeHue onepupoBaTh IMOHATUSMM: HATYypajJbHOE YHUCIO, IPOCTOE H
COCTaBHO€ 4YUCJIO, JCIIUMOCTD HaTypaJ'II:HI)IX YHUCElIl, HpI/ISHaKI/I JACIIMMOCTH,
1IeJI0€ YHCII0, MOIYJIb YUCiIa, OOBIKHOBEHHAS APO0h U JIeCATUYHAs TpO0b,
CTaHJIAPTHBIN BHJ] YUCIIA, PAIlIOHATIHFHOE YHCII0, HPPAIMOHALHOE YHCIIO,
apu(PMEeTHYSCKUN KBaJIPATHBIM KOPCHb, YMEHHUE BBIMOJIHATH JACHCTBUS C
YHClIaMHi, CPAaBHUBATh U YMOPSAOYMBATH YKCIIA, MPEJCTABIATh YUCIIA HA
KOOPJIMHATHOM MPSIMOHM, OKPYIJISITh YKCJA; YMEHHUE JeNaTh MPHUKHIKY U
OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHHe onepupoBaTh MOHATHSAMHU: CTENEHb C LEJIbIM ITOKa3aTeleM,
apudmeTryecKkuil KBaJIpaTHbI KOpEHb, MHOTOWIEH, ajredpanyeckas
Ipo0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEHHU OOJbIle
€/IMHUIIBI; YMEHHUE BBIMOJIHATH Pacd€Thl 1Mo (opMysaM, mpeodpa3zoBaHus
LENBIX, APOOHO-PAIIMOHATBHBIX BBIPAKEHUH U BBIPAKEHUH C KOPHIMH,
pa3ioKeHNue MHOTOWIEHA Ha MHOXKMTEIH, B TOM YHUCJIE C UCIOJIb30BAaHUEM
(dbopMyI1 pa3HOCTH KBaJpaToB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh IMOHATHUSMH: YHMCIOBOE PABEHCTBO, YPAaBHEHHUE C
OJIHOM MEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM;
YMEHHE peliarh JIMHEHHBIE W KBaJpaTHbIE ypaBHEHUs, JPOOHO-
pallMOHAJIBHBIE YPAaBHEHUS C OJHOW TIEPEMEHHOM, CHUCTEMBI JBYX
JINHEWHBIX YpAaBHECHWH, JIMHEMHBIE HEPABEHCTBA M WX CHUCTEMBI,
KBaJIpaTHbIE U APOOHO-pAllMOHATIbHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOI,
B TOM YMCJI€ IIPH PELICHUH 33]1a4 U3 JPYTUX MPEAMETOB U MPAKTHUYECKUX
3a/1a4; YMEHHUE HCII0JIb30BaTh KOOPAMHATHYIO NIPSIMYIO U KOOPJAHHATHYIO
TJIOCKOCTH JIJIs1 H300pakeHUs pellleHui ypaBHEHUI, HEPaBEHCTB M CUCTEM



YMeHue omnepupoBaTh MOHATUSAMU: (PyHKIUA, Tpaduk (QYHKIUH, HYIA
(GYHKINH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3PAaCTaHMA,
yObIBaHUs, HauOoJiplllee M HauMEHbIlIee 3HaueHHs (YHKIHMU; YMEHHE
OIICPHUPOBATL IMOHATHAMU: IpiAMad HTPOHNOPHHUOHAIBHOCTD, JIMHEHHAS
dbyHKIMS, KBagpaTH4Has (QYHKIUA, OOpaTHas MPONOPIHUOHATHHOCTD,
napaboiia, runep0oiia; yMeHrue cTpouTh rpaduku GyHKIUHN, UCIIOJIb30BATh
rpaduKu JUISI OTPEACTICHHUsT CBOWCTB IPOIECCOB M 3aBUCHMOCTEH, LIS
peleHus 3a1a4 M3 JAPYruMX y4eOHBIX NPEAMETOB M pEallbHOW KHU3HH;
YMEHHUE BBIPaXKaTh (HOpPMyJIaMH 3aBUCUMOCTH MEXTy BEITUINHAMHU

Ymenue ONepupOBaThH MOHATHUSIMH:: MOCJIEA0BATENBHOCTbD,
apudmeTrnyeckas U reoMeTpuyecKas Iporpeccu; yMEeHHEe UCIOIb30BaTh
CBOICTBa MocneaoBaTeIbHOCTEH, (POPMYIIBI CYMMBI U OOIIETO YJIeHa MpU
pelleHnH 3a7ad, B TOM YHMCIE 3aJad U3 OPYIHX Y4eOHBIX MPEIMETOB U
peabHOM KU3HU

YMeHnue pemaTh 3aja4l pa3HbIX TUIOB (B TOM YHCIIE€ HA MPOLEHTHI, 10JIN
Y YaCTH, ABM)KEHUE, paboTy, IIEHY TOBapOB U CTOMMOCTH IMOKYIIOK U YCIYT,
HAJOTH, 3a7auyd W3 OONACTH YNpaBICHHs JHUYHBIMH M CEeMEHHBIMU
(uHaHCAMM); yMEHHUE COCTABIIATh BhIPAKEHHSI, yPABHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIIOBUIO 3aJaud, HCCIEN0BaTh IOJYYEHHOE DEIIECHUE U
OLIEHMBATh NIPAB/ION0I00HOCTD MOJIYYEHHBIX PE3YJIbTATOB

10

11

YMeHnue onepupoBaTh NOHATUAMU: (pUTypa, TOUKA, OTPE3OK, MpsAMas, Tyd,
JIOMaHasi, yroj, MHOTOYTOJBHHK, TPEYrOJbHHUK, PAaBHOOCIPEHHBIH H
PaBHOCTOPOHHUH  TPEYrOJbHUKH,  MPSMOYTOJIbHBIA  TPEYTOJbHUK,
MeauaHa, OMCCEKTpHCAa W BBICOTa TPEYTOJbHUKA, YETHIPEXYTOJIbHUK,
napajenorpamMM, pomO, TPSIMOYrOJNbHUK,  KBaApaT, Tparmeuus;
OKPYXHOCTb, KpPYT, KacarelbHasi; 3HaKOMCTBO C TPOCTPAHCTBECHHBIMHU
¢burypamu; yMeHue peniathb 3a7au, B TOM YHCIIE U3 TOBCEAHEBHON KU3HU,
Ha HaXOXIEHHE T€OMETPHUCCKUX BEIMYMH C NMPUMEHECHHEM HW3y4YCHHBIX
cBOMCTB (huryp u paxToB

YMeHue onepupoBaTh IOHATHUSMHU: PABEHCTBO (QUIyp, paBEHCTBO
TPEYrOJIbHUKOB; NApAJUICIBHOCTD U NEPIECHIUKYJIAPHOCTD MPSIMBIX, YIOJ
MEXAy HOpsIMbIMHU, NEPIEHIAUKYJAp, HAKIOHHAs, NpPOEKUHus, Mojaodue
¢buryp, nogoOHbIE TPEYrOJNbHUKH, CUMMETPHUS OTHOCHTEIBHO TOYKH H
IpsSIMOil; yMEHHEe pacrio3HaBaTh PABEHCTBO, CHMMETPHIO U II071001e Guryp,
NapaJuIeIbHOCTD U NEPIIEHIUKYIIPHOCTD IPSIMBIX B OKPY’KAIOIEM MHUpE

YMeHnue onepupoBath MOHATHUSAMU: JUIMHA, PACCTOSIHUE, YroJl (BeIUYMHA
yIJla, CHHYC U KOCUHYC yIJ1a TPEYTrOJIbHUKA), IUIOIA/Ab; YMEHHE OLIEHUBATh
pasMepbl MpeIMeTOB U OOBEKTOB B OKPYXAlOIIEeM MHpE; YMEHHE
IPUMEHATHh (HOPMYJIBI IEpUMETPA U IUIOIIAH MHOTOYTOJIBHUKOB, JUIMHBI
OKpY)KHOCTH M  IUIOIaAd  Kpyra, oObemMa  NPSMOYTOJBHOIO
napajuleJienunena;  yMEHME  NPUMEHATb  IPU3HAKM  PABEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA, TEOPEMY



12

13

14

15

16

[Mudaropa, TPUrOHOMETPUYECKUE COOTHOIICHUS NJISl BHIYMCICHUS UIHH,
paccTOsAHUM, TIOIIAACH

YMmenne wu300pakarth IUIOCKME (GUTYpBI M WX  KOMOHWHAIWH,
NPOCTPAaHCTBEHHbIE (UTYpBl OT pPYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB I10 TEKCTOBOMY MJIM CUMBOJIEHOMY
OITUCAHUIO

VYMmenue OIICpHUPOBATH IMOHATHAMU: MPAMOYTOJIbHAsA CUCTEMA KOOPAWHAT,
KOOpAUHATBI TOYKHU, BECKTOP, CYMMa BCKTOPOB, ITPOU3BCACHNUC BEKTOPA HA
YuCJI0, CKaJIApPHOC IIPOU3BCIACHHUC BEKTOPOB, YMCHHEC MCIIOJIb30BAaTh
BCKTOPBI U KOOPpAHWHATHI JJIA IIPCACTABJICHHUA JAaHHBIX U PCIICHUA 3a/1a4, B
TOM YHCJIC U3 APYTUX y‘-IC6HBIX npeaMeTOB U peaJlBHOﬁ KHN3HHU

YMeHue onepupoBaTh MOHATHIMHU: CTOJIOMKOBBIC M KPYTOBBIC THATrPAMMBEI,
TaONMIBI, CpeaHee apudMeTH4YecKoe, MeauaHa, HauOoJblIee |
HaMMEHBIIICEe 3HAYCHUS, Pa3Max YHCIOBOrO HaOOpa; yMEHUE W3BIICKATh,
HMHTEPIIPETHPOBATh M MPEOOPa30BbIBATH WH(GOPMAIIUIO, TIPEICTABICHHYIO
B TaONUIaX U HA IMarpaMMax, OTpa)karollyo CBOMCTBA U XapaKTEPUCTUKU
pEATBHBIX MPOIIECCOB U SIBJICHHI, YMEHHE DPACIIO3HABATh W3MCHUUBHIC
BEJIMYUHBI B OKPYKAIOIIEM MUpE

YMeHue ornepupoBaTh IMOHATHUSMH: CIYYalHBIA OMBIT (CITydalHBIN
OKCIIEPHMEHT), JJIEMEHTapHOE COObITHE  (dIIEMEHTApHBI  HCXOJ)
CIIy4aifHOTO OTIBITA, CIy4ailHOE COOBITHE, BEPOATHOCTh COOBITHS; YMEHHE
HAaXOJUTh  BEPOATHOCTH  CIYYalHBIX COOBITMII B  ONBITax C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMHU COOBITUSIMH; YMEHHUE PEIIaTh 3a7a9u
METOJIOM OpPTraHW30BaHHOTO Iepedopa M C HCIOJIB30BAHMEM IpaBUiIa
YMHOXKEHUS; YMCHHE OICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH U
SIBJICHU, TIOHUMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITUI B OKpY)KalOIIEeM MHUpPE U B JKU3HU; 3HAKOMCTBO C TOHATHEM
HE3aBUCHMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCEN U €ro
POIIBI0 B MACCOBBIX SIBJICHHUSIX

YMeHue BbIOMpaTh MOAXOAIIMI U3YUEHHBIH METOA JUI PELIeHUs 3a1auH,
MIPUBOAUTHL IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U
KU3HHU, paclo3HaBaTh IPOSIBIICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE,
ONMCBIBATh OTIEIbHBIC BBIAAIOLIUECS PE3YJIBTATHI, MOJYYEHHBIE B XOJ€
Pa3BUTHUS MaTEMATUKU KaK HayKH, IPUBOJUTH PUMEPBI MATEMAaTUYECKHUX
OTKPBITUH U UX ABTOPOB B OTEYECTBEHHON Y BCEMUPHOU UCTOPUU



HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT cOAepPKAHUSA

1 Yucna v BBIYUCICHUS

1.1 HarypanbHsle u niensle uncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCEI

12 OOBbIKHOBEHHBIE U ACCATUYHBIE IPOOH, MPOIEHTHI, OECKOHEUHBIE MEPUOIUIECKUE
’ apoou

1.3 PanmonansHbie uncna. ApudMeTHdecKrue onepanuy ¢ paliioOHaTLHBIMHU YACTIaMU

14 JleiicTBuTenbHble 4YHcla. ApudMeTHYecKHe Omepalud ¢ JACHCTBUTEIHHBIMU
’ YHCITAMH

L5 [TpuOnmkE€HHbIE BBIUMCICHUSA, MPaBUIA OKPYIJICHHUS, TPUKUIKA U OIEHKa
' pe3ynbTaTa BRIYUCICHUN
2 AnreOpanyeckre BbIpaXXeHUs

2.1 bykBeHHbIE BbIpa)KeHUS (BBIPAXKEHMSI C IEPEMEHHBIMMU )

25 Crenens ¢ 1enbIM nokasareneM. CTeneHb ¢ palluoOHaIbHBIM IoKa3aTeneM. CBolcTBa
’ CTETICHH

2.3 MHorouieHbl

24 Anrebpanueckas 1poob

)5 Apudmernueckuii KOpeHb HaTypaibHOH cTernenu. JleiicTBus ¢ apuMeTHIECKUMH
' KOPHSIMU HaTypajibHOU CTENEHU
3 VYpaBHEHUS U HEPABEHCTBA

31 Lensie u npoOHO-panMoHanIbHbIE YypaBHEHHMsS. CHCTEMBI M COBOKYIHOCTH
’ ypaBHEHHUH

39 [lenbie u npoOHO-palMOHaNbHBIE HepaBeHCTBa. CHCTEMBI W COBOKYIHOCTH
’ HECPABCHCTB

3.3 Pertenne TeKCTOBEIX 3a1a4
4 YucnoBble NOCIEI0BATENBHOCTH

4.1 ITocneaoBaTenLHOCTH, CIIOCOOBI 3aaHMS ITOCIIENOBATENLHOCTEN

4.2 Apudmernueckast 1 reoMeTpuueckas nporpeccuu. @opmyina CI0KHBIX IPOLEHTOB
5 OyHKIMN

Oynkwst, ciocoOs! 3aaanus Gyakun. ['paduk pynkuun. O6macTh onpeneneHus u

51 MHO>KecTBO 3HaueHui pynkuuu. Hynun pynkuuu. [IpomexxyTku 3HAKOOCTOSIHCTBA.

o [TpoMexyTk MOHOTOHHOCTH (YHKUIMU. MaKCUMyMbl B MUHUMYMBI (DYHKIIHH.
Haubonbiiee u HanMeHbIee 3HaYeHHE (QYHKIIMK Ha IPOMEKYTKE

6 Koopannatsl Ha IpsIMOM M IITIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus



7.1 I'eomeTpuyeckue GUrypsl 1 UX CBOMCTBA
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