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HOACHUTEJIBHAA 3AIIMCKA

AnreOpa sBISE€TCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOIO OOIIEro
00pa3oBaHUs: OHAa 0OECTIEYNBAET U3YUCHHUE IPYTUX TUCHUIUINH, KAK €CTECTBEHHO-
HAyYHOr'0, TaK M TyMaHUTApHOIO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
IPOAOJIKEHUsI 00pa30BaHusl U B MOBCETHEBHOM XKU3HU. PazBuTtue y oOyvaroumxcs
Hay4YHBIX MPEACTABIECHUN O MPOUCXOXKAECHUM U CYUIHOCTH alreOpandyecKkux
abCcTpakimii, cnoco0e OTPaKEHUS MaTEMaTUIECKON HAYKOUW SIBJICHHUI U MPOIIECCOB
B NpPUPOJIE U OOIIECTBE, POJIM MATEMATHUYECKOrO MOJEIHUPOBAHUS B HAYYHOM
NO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
U Ka4yeCTB MBIIUIEHHs], HEOOXOJUMBIX JJIsl aJalTaluid B COBPEMEHHOM LIU(PPOBOM
obmiectBe. M3ydenme anreOpbl oOecriedymBaeT pa3BUTHE YMEHHUS HAOJIOIATh,
CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBILUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JEMCTBHS W BBIBOJBL,
(dopmynupoBaTh yrBepxkaAeHUA. OCcBOEHHE Kypca airedpsl 00ecTieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIEHUS OOYYalOlMXCs: OHM MCHOJB3YIOT JE€AYKTUBHBIE U
WHAYKTUBHBIE pAacCyX JAeHUs, 0000IIEeHHE U KOHKPETU3ALMIO, a0OCTparupoBaHue 1
anajorutro. OOyueHwe  anreOpe  mOpeanojaraeT  3HAYUTEIBHBIM  O0BEM
CaMOCTOSITENILHOM ~ JIEATENbHOCTH O0YYaloUIMXCs, IO3TOMY CaMOCTOSITEIbHOE
peleHue 3aa4 SBISeTCs peanu3alei JesTeIbHOCTHOIO IPUHIIUIIA O0yUeHusI.

B crpykrype mnporpammbl y4eOHOro Kkypca «Ainredpa» ajis OCHOBHOIO
oOurero o0pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COAEP>KATEIbHO-METOUYECKUE
auHUU: «Yucna U BIUUCICHUSY, «ANreOpanuecKkue BhIpaKeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkumn». Kaxnad M3 3THUX COAEPKATEIbHO-METOIUYECKHX
JIMHUM pa3BUBAETCs HA MPOTSHKEHUN TPEX JIET U3YUYEHHUsI Kypca, B3aUMOJECHCTBYs C
IpPYTMMH €ro JHHUAMH. B Xone wusyueHuss yuyeOHOro kypca oOydaromuMmcs
IOPUXOAMUTCS JIOTHYECKH PacCy’KIaTh, HUCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Anredpa» BKIIOUYCHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOLIME OBJIAJACHHUIO 00YYarOUUMHUCS
OCHOB  YHMBEPCAJIBHOIO  MareMmarndeckoro s3bika. ConepxkaTelbHOW U
CTPYKTYPHOH OCOOEHHOCTBIO y4yeOHOro Kypca «AiredOpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conepxxanne nuHUM «Yucia W BBIYMCIECHHS» CIYKHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JIOTUYECKOr0 MBIIUIEHHS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX /ISl TOBCEAHEBHOM
AKU3HU. Pa3BUTHE MOHATUS O YUCIIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM M HPPALMOHAIBHBIMH YHCIaMH, (OpMHUpPOBAHUEM



MPEJACTABICHUM O JEUCTBUTEIBHOM 4YHCJIE. 3aBEPIICHUE OCBOCHUS YHMCIOBOM
JIMHUHU OTHECEHO K CpeHeMYy 0011eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUN — «AJre0pandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (hOPMUPOBAHUIO Y OOYUYAIOIINXCS
MaTeMaTHYEeCKOro amnmapara, HEOOXOJMMOTro JUIsl pelieHus 3ajlad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOT'O 001Iero oOpa3oBaHMsl y4eOHBIM MaTepual TPYIIUPYETCS BOKPYT
palMOHANIbHBIX BhIpOKEHUH. AnreOpa JeMOHCTPUPYET 3HAUCHUE MATEeMAaTHUKH Kak
SI3bIKa JUIS TIOCTPOEHUS MaTEeMaTHYEeCKUX MOJeled, OMUCaHHS IPOIECCOB H
SABJICHUM peampHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKxke
JanbHEHIee pa3BUTHE aNTOPUTMUYECKOTO MBINIICHUS, HEO0OXOIUMOTo, B
YaCTHOCTH, JJIsI OCBOCHHMS Kypca HWH(GOpPMATUKH, UM OBJIaJICHUE HaBbIKAMU
JNENYKTUBHBIX paccyxjeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Coneprxanve (pyHKIIMOHATHHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4aromMMHCs 3HAHUN O (QYHKLIMSAX KAaK BaKHEHIIeH MaTeMaTHUYeCKOM MOJEIU
JUTSL OIIMCaHUSl ¥ UCCIIE0BAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJIEHUN B MPUPOJIE
u obOmectBe. M3ydyeHue Marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIMXCS
YMEHHUS UCIOJIb30BaTh PA3IMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaad B (QopmupoBaHue
NPE/ICTaBIIEHUN O POJIM MATEMATHKU B PA3BUTUH [IUBUWIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc
«Anredpa», KOTOpPHIA BKIIOYAET CJEAYIOIINE OCHOBHBIE pPa3JieNbl COACPIKAHMUS:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIIUN.

Ha usydenune yuebnoro kypca «Anredpa» orBoautcs 306 acoB: B 7 Kiacce
— 102 gaca (3 ygaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Hepeno), B 9
kiacce — 102 yaca (3 gaca B HefIeINIO).



COILEPKAHUE OBYYEHUA
9 KIIACC

Yucsa 1 BBIYMCICHUSA

PanmonanbHbie yncia, UppalvoHAIbHBIC YUCIIa, KOHEYHbIE U OECKOHEUHbIC
JeCATUIHBIC 1poOu. MHOKECTBO NEUCTBUTEIBHBIX YUCEN, JECHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEYHBIC JeCATUYHBbIC aApoOW. B3auMHO OFHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JICMCTBUTENBHBIX YUCET U KOOPAUHATHOU IIPSMOM.

CpaBHeHUE [IEUCTBUTENBHBIX YHCEN, apuU(PMETHYECKUe JEHCTBUA C
JNEUCTBUTEIIbHBIMUA YHUCIIAMU.

Pa3zMepbl OOBEKTOB OKpPYKAIOUIErT0 MUpa, JJIMTEIBHOCTh MPOIECCOB B
OKPY’KarOIIEM MHUpE.

[TpubnmxénHoe 3HAUEHUE BEIMYMHBI, TOYHOCTh TpuOImxkeHusi. OKpyrieHue
yucel. [Ipuknaka u oLeHKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHUs] U HEPABEHCTBA

JIunentnoe ypaBHeHue. PenieHne ypaBHeHUH, CBOAAIIMXCS K JIMHEUHBIM.

KBanpaTHoe ypaBHeHue. PenieHrne ypaBHEHUMN, CBOASIIMXCS K KBaApaTHBIM.
bukBanparnoe ypaBHenue. [IpumMepsl pelieHrs ypaBHEHUN TPETbEW W YETBEPTOU
CTENIEHEN Pa3I0KEHUEM HA MHOKUTENU.

Pemiennie npoOHO-palMOHAIBHBIX ypaBHEHHH. PerieHue TEKCTOBBIX 3ajay
anredpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NEepeMeHHBbIMH U ero rpaduk. PemieHne cucreMm IByX
JIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU. PenieHne cucTeM AByX ypaBHEHUH,
OJIHO M3 KOTOpBIX JHUHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALUS CUCTEMBI YPABHEHUH C JIByMS [IEPEMEHHBIMM.

Periennie TEKCTOBBIX 33/1a4 alNreOpandyecKuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. PemieHue cucrem
JIMHEWHBIX HEPABEHCTB C OAHOM IiepeMeHHOW. KBanparHele HepaBeHCTBa.
I'paduueckass wuHTEpHperanyisi HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS
MepEMEHHBIMM.

DyHKUNHA

KBagparnunas ¢ynkuusa, e€ rpapuk u cBoiictBa. IlapaGomna, KoopauHaThI
BEPIIMHBI TapadoIIbl, 0Ch CHMMETPUH MapadOJIbI.

Ipaduku Gyskmmit: ¥ = kx, y = kx + b, y = kix, y =x3, y =X, y = [x| , 1 ux
CBONCTBA.

YucsoBble MOC/JI€10BATEJILHOCTH U MPOrPeccuu



[IoHATHE 4YHCIIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIEI0BATEIBHOCTH
peKyppeHTHOU dhopmMynoi u popmyIioit N-ro dieHa.

Apudmernueckass u reomerpuueckas nporpeccuud. dopmynel N-ro ueHa
apu(PMETUUECKON 1 T€OMETPUYECKON MPOrpeECCUil, CYMMBI IEPBBIX N YJICHOB.

N3ob0pakenne uineHOB apuMETHUYECKONH M TeOMETPUYECKOM IPOTrpPecCHid
TOYKAMU HAa KOOPAWHATHOM IIJIOCKOCTH. JIMHEWHBIN M DKCIIOHEHIMAIBbHBINA POCT.
CIoXHbI€ TPOLICHTBHI.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«Anredpay» XapaKTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHUEM MHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MaTUKH{, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTHMIKEHMSIM  POCCUHCKHUX
MAaTE€MATUKOB M POCCUMCKOW MAaTEMaTUYECKOW IIKOJbI, K HCIIOJIB30BAHUIO ITHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEACTAaBIECHUEM O MaTEeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp IPakJIaHCKOro odiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C MPAaKTUYECKUM NIPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHMEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTE€MAaTU4YECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMAaTHYECKOTO
o0pa3oBaHUsI Ha MPOTSHKEHHHM BCEH JKU3HU JJIs YCHEHMIHOW MpO(ecCHOHATBHOU
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CHOCOOHOCTBKO K OSMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajJlad, pEIICHUH, PacCYKIEHUH, YMEHUIO BUJETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKu Kak cdepbl ueroBeYecKoi
NEATEIbHOCTH, JTANoOB €€ pa3sBUTHS M 3HAYUMOCTH JUIS Pa3BUTHSA LIMBUJIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaTEMAaTHYECKOW KYyJbTYpOH KaK CpEICTBOM
NIO3HAHUS MHpPA, OBJAJCHUEM IMPOCTEUIIMMH HABBIKAMH HCCIIENOBATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
3I0POBbS, BEAECHUS  3J0pOBOro  oOpa3a KWU3HU  (30POBOE  MUTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEeIIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH Cpebl, IUIAHUPOBAHUS IIOCTYIIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPEIbl, OCO3HAHUEM
100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelIeHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUThCS Yy JPYTUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTUX;

HEOOXOAUMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAaHHWM, B TOM YHCIIE
dbopMyIUpOBaTh UAECH, TOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JE(MUIIMTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIC peIIeHus U JeHCTBUS, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U
TOCJICICTBYSA, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUueOHbIE 1eliCTBUSA

ba3oBble jjornueckue AefcTBU:

e BBIABIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC NMPU3HAKH MaTEMaTUICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXIy IMOHATHIMH, (OPMYIUPOBATH
ONIpPECIICHUS]  TOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(UKaIy, OCHOBAaHUA s OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJTHN3a;

e BOCIpUHUMATh, (QOPMYIUPOBATH MW  TNPeoOpPa30OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIE W OOIIHE,
YCIIOBHEIE;



BBISBJSITh ~ MaTEeMaTUYeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTax, HaHHBIX, HAOIIOJEHUSX U YTBEPKICHUSX,
npenjiaraTh ~ KPpUTEpPUM N8 BBIABJICHHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYHNIA;

JIeNaTh BBIBOABI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKICHUN (MPSAMBIC U OT
MPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJILHO HECJIOXKHBIE J10Ka3aTelbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAWBATh aAPTyYMCEHTAIIUI0, TPUBOJIHTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpPATh CIOCO0 pelieHusl y4yeOHOW 3amadu (CpaBHUBATH HECKOIBKO
BApPUAHTOB peElUICHUs, BbIOUpaTh HaubOoJIee NOAXOASNIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEN0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UINIO, MHEHUE;

IPOBOJUTH MO CaMOCTOSITENIbHO COCTABJICHHOMY IUIAHY HECIOKHBIN
HKCIIEPUMEHT,  HEOOJIbIIOE  HMCCJIENOBAHME  TIO  YCTAHOBJIECHUIO
O0COOEHHOCTEM MaTEeMaTUYECKOro OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy cOOOM;

CaMOCTOSITEIBHO (POPMYIUPOBATH 00OOIEHHS U BBIBOJIBI IO PE3yJibTaTam
MPOBENEHHOIO HAOIIOJEHUS, MCCIENOBAHMS, OLEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

IIPOrHO3UPOBATh BO3MOKHOE Ppa3BUTHE INPOLECCA, a TAKXKE BbIABUTATh
IIPEATOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nagopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HH(OpMauu, JTaHHBIX,
HEOOXOIUMBIX JIJIS PEIICHUS 3a]1a9H;

BBIOMpaTh, aHAJIU3UPOBATH, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
uH(GOpPMAIUIO Pa3TUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BBIOMpaTh (opMy TMpeAcTaBieHHs HWHOpPMAIUM W WUIIOCTPUPOBATH
peraeMpie 3a7addl CXeMaMH, JuarpaMMaMid, HWHOW Tpadukoit u ux
KOMOWHAILIUSIMU;

OLICHUBAaTh HaAEKHOCTh WHGOPMAIMM MO KPUTEPHUSIM, MPEAIOKEHHBIM
y4uTENIEeM WIH CPOPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



BOCHIPUHUMATh UM  (QOPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX TEKCTax, J1aBaTh IOSICHEHUS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysbTaT;

B X0J1e 00CYXKJeHUS 3a/1aBaTh BOINPOCHI MO CYIIECTBY O0CYK1a€MOM TEMBI,
npoOJIeMBl, pelIaeMon 3aaul, BbICKa3bIBATh UJIEU, HALIEJICHHbIE HA ITOUCK
pELICHMSI, COIIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTHUX
YYaCTHHKOB JMAJIOra, OOHapy»XUBaTh pa3IMuue U CXOJCTBO IMO3ULIUM, B
KOPPEKTHOU popme hopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pPE3yJabTaTbl  pEIIEHHs  3a7a4d,  SKCIEPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa,  CaMOCTOATENLHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3a]1a4 MPE3EHTALMU U OCOOCHHOCTEN ayIuTOPHH;
INOHMMaTh ¥ HCIONb30BaThb  NPEUMYLIECTBA  KOMAHOHOM U
UHIMBUYaJIbHON paboThl NpU pEIIEHUH Y4YEOHbIX MaTeMaTHYECKUX
3aj1ay;

NPUHUMATh 1€JIb COBMECTHOW JEATENbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboThl, pacupenensaTb BUABI PadOT, JOroBapuUBaTHCA,
o0Cy>KaaTh IpoLecC U pe3yapTaT paboThl, 00001IaTh MHEHUSI HECKOJIbKHUX
JIIO/ICH;

y4yacTBOBaTh B TIPyNHoBBIX (opmax paboTel (0OCyxIeHUsd, O0OMEH
MHEHUSIMH, MO3IOBbI€ IITYPMBl U JPYTU€), BBIIOJHATH CBOK YacTh
paboTHl U KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMU YJICHAMHU KOMAaH/IbI,
OLICHMBAaTh Kadye€CTBO CBOEr0 BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHS.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO COCTaBJIAThH IUIaH, aJICOPUTM PEUICHUs 3aAaud (WIu ero
4acTh), BBIOUpATh CIOCOO PEHICHHS C Y4E€TOM HMMEIOIIMNXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBaTb U KOPPEKTHPOBATH
BapUAHTHI PENICHUI C Y4ETOM HOBOM MHGOpPMAIIIH.

CﬂMOKOHTpOJIb, AMOIHUOHAJIBLHBIN HHTE/JIEKT:

BJIAJE€Th CHOCOOAMM  CaMOINpPOBEPKH, CAMOKOHTpOJS Ipolecca U
pe3yiibTara peleHnss MaTeMaTU4eCKOM 3a1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IPH PEIICHUU
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
0OCTOSTENbCTB, HAJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTU IIOCTABIECHHOU LIEIU
U YCIIOBUSIM, OOBACHATH MPUYUHBI TOCTHKEHUS WU HEAOCTHKEHUS 1IEIIH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIBTATDI

K xoHmy oOyuenuss B 7 kJacce OOYyYalOIIMIICS TOMYYHUT CIEAYIOIINE
peIMETHbIE PE3yJIbTAThI:

Yucaa v BbIYMCICHUS

BrimonasTh, coderas YCTHbIE M THChbMEHHBIE NPUEMBI, apudmerndeckue
JEUCTBHS C pallMOHAIBHBIMU YUCIIAMHU.

Haxonute 3Ha4YeHWs YHUCIIOBBIX BBIPAKEHUM, MPUMEHATh Pa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHUSI 3HAYEHUI TPOOHBIX BBIPAKECHUM, COMEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOHU.

[lepexoauTs OT OnHOM (HOPMBI 3aMKMCH YUCEN K APYroi (mpeodpa3oBhIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [I€CATHUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YNOPSIOYUBATH PAIMOHAIIbHBIC YUCIIA.

OKpyradars yucna.

BhITIONHATS TPUKUAKY U OLEHKY pe3ysIbTaTa BHIYMCIICHUMN, OIEHKY 3HAYCHHI
YUCJIOBBIX BbIpAXKEHUW. BBIMOMHATH ACHCTBUS CO CTENMEHSIMU C HATypajJbHBIMU
MOKa3aTeISIMH.

[IpuMeHsT,  NpU3HAKK  JACIMMOCTH,  Pa3jiO)KEHWE Ha  MHOXUTEIU
HATypAJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33J]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPOMOPLUUOHAILHOCTBIO BEJIUYUH, MPOIEHTAMH, HUHTEPIPETUPOBATH
pe3yabTaThl pelIeHusl 3a7a4 ¢ y4€TOM OTrpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKkue BbIPaKeHUsI

Hcnonp3oBaTh airedOpandeckyt0 TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHATH
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepurarna.

Haxonute 3HadueHUsT OyKBEHHBIX BBIPOKCHHM TPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Boimonuate  mpeoOpa3oBaHus — IIEJIOr0  BBIpaXEHUS B MHOTOWICH
PUBEICHUEM MOJJOOHBIX CIIaraeMbIX, PACKPHITHUEM CKOOOK.

BbINOAHAT yMHOXKEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWieHa Ha
MHOT'OYJIEH, TPUMEHATH (hOPMYJIbI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcCymiecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXUTEIU C TOMOIIbIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHTENs, TPYNIUPOBKU  CIIAaraeMbIX,
npuMeHeHUsT (OPMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEMaTUKH, CMEXKHBIX MPEIMETOB, U3 pPeaTbHON MPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEM C HATYPAJbHBIMU I[IOKA3aTEIsAMU IS
peoOpa3oBaHUs BEIPAKCHHIM.



YpaBHeHus 1 HEpaBeHCTBA

Pemarp nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, NPUMEHSSA IpaBuia
Iepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCHIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YHACITIO KOPHEM YpaBHEHHUS.

[IpumensTh rpadpuyeckre METO bl IPU PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonGupate mnpuMepbl Map 4YHUCEN, SBISIOMIUXCS pPEIIEHUEM JUHEHHOro
YpaBHEHUS C IBYMs IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
IBYMsI TNE€PEMEHHBIMH, MOJb3YSACh TpaUKOM, HPUBOJAUTH MPUMEPHI PELICHUs
ypaBHEHUS.

PemaTp cucteMbl JBYX JIMHEHMHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMU, B TOM
qucie rpadpuuecKu.

CocTaBnsaTe M pellaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUII 1O YCJIOBHIO 3a/ayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4yl TIOJTyYE€HHBIN pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4H, OTPE3KH, UHTEPBAJIbI, 3aAIUCHIBATH YHCIOBBIE IPOMEXYTKH Ha
anreOpanyecKkoM si3bIKe.

OrMedaTh B KOOPAMHATHON IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
cTpouTh rpaduku uHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOIIBKO (YHKIHUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEIMYMHAMH: CKOPOCTb, BpPEMs, pPAaCcCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTEIBHOCTD, BpEMsl, 00bEM paOOTHI.

Haxoauts 3HaueHue pyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii coco0 MpEACTaBICHUS U aHajdu3a WH(OPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MHGOPMALIMIO U3 TPa(PUKOB peaibHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydeHms B 8 KkJiacce OOYYalOIIMICS TIOJYYHT CICTYIOIIUE
IpeIMETHbIE PE3YyJIbTaThI:

Yuciaa 1 BBIYMCICHUS

Hcrnonb30BaTh HadaJIbHBIE IIPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YHCeN 71l CPAaBHEHUS, OKPYIJICHUSI U BBIUMCICHUN, N300pakaTh AEHCTBUTEIbHBIC
Yyyucia TOYKaMU Ha KOOPAUHATHOU MPSMOMU.

[IpumeHATh nNOHATHE apU(METHUYECKOIO0 KBAaJPATHOTO KOPHs, HaXOAWThb
KBaJIpaTHbIE KOPHH, HCIOJIb3Yys NpPH HEOOXOJUMOCTU KaJbKYJSATOP, BBIIOIHSITH
npeoOpa3oBaHUsl BBIPAKEHUM, COJEpKallUMX KBaJpaTHbIE KOPHHU, HCIOIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3anmucy OOJIBIIMX W MAJIBIX YMCENl C MOMOIIBIO JECATUYHBIX
npoOeii u creneneit yucia 10.

AuredpanvecKkue BbIPaKeHUs!

[IpuMeHsAT, TMOHSTHE CTENEHU C IeJbIM  IOKa3aTelIeM, BBIMOIHATD
npeoOpa3oBaHus BRIPAKECHUH, COJIEPKAITUX CTEMEHU C LIETbIM MTOKa3aTeIeM.

BhITIONHATH TOXKJIECTBEHHBIE MPEoOpa30BaHUs PAlMOHATBHBIX BbIPAKEHUIM
Ha OCHOBE IPaBWJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKuMM IPOOSIMH.

PacknanpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensaTH peoOpa3oBaHUs BRIPAKCHUM ISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEMATHKH, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHs] 1 HEPABEHCTBA

Pemiate nuHeWHbIE, KBaJpaTHbIE YpaBHEHUS U PallMOHAJIbHBIC YpaBHEHWS,
CBOZSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOAUTH MpoCTENINE UCCIEIOBAHUS YPABHEHUN M CUCTEM ypaBHEHUH, B
TOM YHUCJIE C IPUMEHEHNEM TrpadUueCcKuX MPEACTaBICHUH (YCTaHABINBATH, UMEET
JU ypaBHEHUE WM CHUCTEMa YpPaBHEHHUHN PEILCHHS, €CIU UMEET, TO CKOJIbKO, U
nmpouee).

[lepexoauTh OT cIOBECHON (OPMYITHPOBKHU 3amadu K €€ anreOpamveckoit
MOJEIM C TIOMOIIBI) COCTABJICHUSI YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IprMeHSATh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH,
pelaTh JIMHEWHBIE HEPAaBEHCTBA C OJHOW NEPEMEHHOM W HMX CHUCTEMBI, JaBaTh
rpadMyecKy0 WJUTIOCTPALIMI0 MHOXKECTBA pEIICHU HEPABEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornmaTe ¥ KCMONB30BaTh (DYHKITMOHAIBHBIE TIOHSATHUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKUE OOO3HAUYCHUS), ONPEACIATh 3HAUYCHUE (PYHKIHMHM IO 3HAYCHUIO
aprymeHTa, orpeienaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpoutsb rpaduku deMeHTapHbIX QYHKIWNA BUIA:

y = kiX, y = X2, y = X3,y = [X|, Y = VX, OIHCBIBaTb CBOWCTBA UYHCIIOBOI
byHKIIMN TI0 €€ TpaduKy.

K xonHiy obyuenus B 9 kKJjacce oOyyarouuics TMOMYYUT ClEAYIOLINE
IPEAMETHBIE PE3YIbTATHI:

Yucia 1 BHIYMCICHUA

CpaBHUBATH U YNOPSJOUYUBATH pAllUOHATIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinmonuate apudmerndeckue ASHUCTBUS € pAlMOHAIBHBIMU  UHCIIAMH,
coueTrass YCTHbIE UM TNUCbMEHHBbIE TMPUEMBI, BBINOJHATH BBIYUCICHUS C
UPPALMOHAIBHBIMU YUCIIAMHU.



Haxonuts 3HaueHHMs CTENEHEW C 1ENbIMU T[OKa3aTels MU M KOPHEW,
BBIYUCIISTh 3HAUEHUS YUCIIOBBIX BBIPAKECHUIA.

OKpyrJisiTh  I€UCTBUTEIBHBIE 4YHCJIA, BBINOJIHATH MPUKUAKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMN.

YpaBHeHUs U HEPABEHCTBA

Pemiate nMHEHbIE W KBAaJpaTHbIC YPAaBHEHWs, YPAaBHEHUS, CBOJIAIIHUECS K
HUM, TIPOCTEHUTIIHIE TPOOHO-PAIIMOHATIFHBIC YPaBHEHUS.

Pemate cuctembl ABYX JMHEHHBIX YPAaBHEHHN C JABYMSI MEPEMEHHBIMU H
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIACTCS JIUHEHHBIM.

PemaTte TekcToBBIe 3amauM  anreOpanvueckuM CrocoOOM C  TOMOIIBIO
COCTaBJIEHUS YPABHEHHUS WUJIA CUCTEMBI JIByX YPABHEHUM C ABYMs IEPEMEHHBIMH.

[IpoBOaUTE MpoCTENIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YpPAaBHEHWH, B
TOM YHUCJIE ¢ IPUMEHEHUEM rpaduyecKuX MpeaCcTaBIeHUM (YCTaHABIUBATh, UMEET
JY ypaBHEHUE WM CHUCTEMa YPAaBHEHUM PEIICHHS, €CIIU UMEET, TO CKOJBKO, U
nmpoyee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpaTHbICE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPABEHCTB HAa YHMCJIOBOM NPSIMOM, 3alMCBHIBATh PELICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cucteMbl  NMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPATHOE HEPABEHCTBO, M300pakaTh pEIICHUE CHUCTEMBbI
HEPaBEHCTB HA YMCJIOBOM NPSIMOM, 3alUCHIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELIEHUH PA3JIWYHBIX 3a7a4.

DOyHKIUHA

Pacno3snaBath (yHKIMM U3y4eHHBIX BHJIOB. [loka3bpiBaTh CXEMAaTHYECKU

pacIioioKeHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = kX, y
=kx+b y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH K03 (h(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DyHKIIHIA.

Crpouth u n300pakaTh CXeMaTHYECKU TpadUKH KBaJAPATUUIHBIX (DYHKIUH,
OINKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUH MO UX Tpaduxam.

Pacnio3sHaBaTh KBazpaTHuHyt0 (QYHKLUIO 110 (opMyJie, IPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX (YHKIMH U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUHU.

YucaoBbIe MOCTEAOBATEIbHOCTH U IPOTPeCcCHH

Pacnio3naBaTh apu@METHUECKYI0O U TE€OMETPUYECKYIO0 TNPOrPECCUH MpPHU
pa3HbIX crioco0ax 3adaHusl.

BbINONHATE  BBIUMCIEHHMS C HUCHOJIb30BaHUEM (OpMysn N-ro  4ieHa
apu(MeTHYECKON U TEOMETPUYECKOM MPOrpecCcruid, CyMMBbI TIEPBBIX N YJICHOB.

N300paxxarb ujeHbl MOCJIENOBATEIbHOCTH TOYKAMU HA KOOPJAMHATHON
IUIOCKOCTH.



Pemate 3agaum, CBS3aHHBIE C UYHMCIOBBIMHU IIOCIIEIOBATEILHOCTSIMU, B TOM
Yyuce 3aJa4yd U3 peabHOMN KM3HM (C MCIIOIb30BaHUEM KaJIBKYJIATOPA, MU(PPOBBIX
TEXHOJIOTHI).



TEMATUYECKOE INTAHUPOBAHUE

9 KIIACC
KonnuectBo yacos
Ne HanmeHoBanue pa3iesioB U TeM DJIeKTpPOHHBIE (LU (PPOBBIE)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
1 [ToBTOpeHME Kypca 8 kiacca 6 1
2 Yucna u BeruucieHus. JlecTBUTENbHBIE 9 https://m.eds00.ru/O7 I8F8KIF
qyucia
3 OyHKUINUN 16 1 https://m.edsoo.ru/M9Z8MOU4C
Y LY
4 PABTICHILT 1 HEPABCHCTEA. YPABHCHHA © 14 1 https://m.eds00.ru/K1A8VOF6V
OJIHOU MepEMEHHON
5 ypaBHeHHvH M HEPABCHCTBA. CHCTEMEI 14 1 https://m.edsoo.ru/I2F9G1E8SE
ypaBHEHUH
YpaBHeHus U HepaBeHCTBaA. HepaBeHcTBa 16 https://m.edso00.ru/K4V9S7Q4J
HucnoBble OCIEA0BATEIBHOCTH 15 https://m.edso00.ru/Q6P6Z2D4E
I1 6006
8 OBTOP CHIE, ODODIEHHE, CHCTEMATHAMIA 12 1 https://m.edso0.ru/Q5I0L5H5F
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOTPAMME



https://m.edsoo.ru/O7I8F8K9F
https://m.edsoo.ru/M9Z8M0U4C
https://m.edsoo.ru/K1A8V0F6V
https://m.edsoo.ru/I2F9G1E8E
https://m.edsoo.ru/K4V9S7Q4J
https://m.edsoo.ru/Q6P6Z2D4E
https://m.edsoo.ru/Q5I0L5H5F

HNOYPOYHOE IIVTAHUPOBAHHUE
9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4ecku
e padoThI

Jara
U3YYeHH S

JIEeKTPOHHBIE IM(POBBIE
o0pa3oBaTe/bHbIE PeCypChI

[ToBTOpenue. CBoiicTBa
CTEIICHEH ¢ LEeIbIM
IOKa3areneM

https://m.edsoo.ru/K4X9C7B2J

[ToBTepenue. KBagpaTHbie
ypaBHeHus. Pemenue
KBaJPAaTHBIX YPaBHEHUU

https://m.edsoo.ru/D5R2L6MOW

[ToBTOpenue. CucreMpl
YpaBHEHUH C JBYMS
HEU3BECTHBIMU. Pemienue
CHUCTEM YPAaBHEHMM C IBYMs
HEU3BECTHBIMU

https://m.edsoo.ru/\VV1S20Q6P7J

[ToBTOpenue. JInnelnbie
HEpPaBEHCTBA C OJTHOU
IIEPEMEHHOM U UX pELICHUE.
CucTteMbl TUHEUHBIX
HEPaBEHCTB C OJJHOI
MIEPEMEHHOM U UX pEelIeHUE

https://m.edsoo.ru/\VV1S206P7J

[ToTOpenue. dyHkuuu y =X3,
y=x,y =YX, y=[x;
rpaduueckoe pereHue
YpaBHEHUH U CUCTEM
ypaBHEHUH

https://m.edsoo.ru/14Z5Y4F6U



https://m.edsoo.ru/K4X9C7B2J
https://m.edsoo.ru/D5R2L6M0W
https://m.edsoo.ru/V1S2Q6P7J
https://m.edsoo.ru/V1S2Q6P7J
https://m.edsoo.ru/I4Z5Y4F6U

BxogHasi KOHTPOJIbHAS
pa6oTa mo MaTeMaTHKe

PammonansHbIe yncna,
UppalMOHANIbHBIC YUCIIa,
KOHEYHBIE U OECKOHEYHBIE
NECATUYHBIC IpoOH

https://m.edsoo.ru/K556 M8D0S

MHOXeCTBO AEHCTBUTEILHBIX
YUCeN; IEHCTBUTEILHBIE YHCIA
KaK OE€CKOHEYHbBIE TECATHYHEIE
npodu

https://m.edsoo.ru/J7P8E6S5M

BzanMmHO ogHO3HAYHOE
COOTBETCTBUE MEKIY
MHOXECTBOM JICHCTBUTEIBHBIX
Yrcell U MHOXECTBOM TOUYEK
KOOPJMHATHOM MPSIMOM

https://m.edsoo0.ru/C1L4L0B5Q

10

CpaBHEHHE TEHUCTBUTEIIBHBIX
qucen, apudmernaeckue
NEUCTBUS C NEUCTBUTEILHBIMA
YHCIIaMHU

https://m.edso0.ru/Z0I6N7T1K

11

[IpubnmxéHHoe 3HaUeHNE
BEJIMYMHBI, TOYHOCTb
IpUOIIMKEHUS

https://m.edsoo.ru/11Z8Y 2F6l

12

Okpyrienue yucen

https://m.edso0.ru/TOX4H3N7C

13

Okpyrienue yucen

https://m.edsoo0.ru/O5Y9Z4N5F

14

IIpukuaka u oueHka
pe3yNbTaTOB BBIYUCICHUN

https://m.edsoo.ru/Z9L8A5FIN

15

[Ipukunka u oueHka
pe3yJAbTaTOB BEIYMCIIEHUN

https://m.edsoo.ru/J2L7KOL3K



https://m.edsoo.ru/K5S6M8D0S
https://m.edsoo.ru/J7P8E6S5M
https://m.edsoo.ru/C1L4L0B5Q
https://m.edsoo.ru/Z0I6N7T1K
https://m.edsoo.ru/I1Z8Y2F6I
https://m.edsoo.ru/T0X4H3N7C
https://m.edsoo.ru/O5Y9Z4N5F
https://m.edsoo.ru/Z9L8A5F9N
https://m.edsoo.ru/J2L7K0L3K

16

KBagpartuunas GpyHkuus, eé
rpaduk 1 cBOMCTBa

https://m.edsoo.ru/F2E3B7X1B

17

KBangpartuunas ¢pyHkims, eé
rpauK U CBOMCTBA

https://m.edsoo.ru/JOV2G6I51

18

KBagpartuunas ¢pyHKus, eé
rpaduk 1 cBOMCTBA

https://m.edsoo.ru/U4S2A2737

19

[Tapabona, KoOpaAUHATHI
BEPLIMHBI TapaboJIbI, OCh
CHMMETPHH TT1apaboJIbl

https://m.edsoo.ru/A9R8X3D2B

20

[Tapabomna, KOOpAUHATHI
BEpIIMHBI 1apaboibl, OCh
CUMMETpPHHU NTapadoIIbl

https://m.edsoo.ru/A2T9Y4M7U

21

[TapaGomna, KOOpIMHATHI
BEPLIMHBI TapadoJIb, OCh
CUMMETPUH TapaboJIb

https://m.edso00.ru/A9COL2R6X

22

[Tapaboia, KOOpAMHATHI
BEPIIMHBI TapabOJIb, OCh
CUMMETPHH 1apaboJIbl

https://m.edso0.ru/B8J3C40Q6R

23

[Tapabomna, KOOpAUHATHI
BEPIIUHBI Tapaboibl, 0Ch
CUMMETpPHUHU NTapadOoIIbl

https://m.edsoo.ru/U4T3H6B7N

24

[apa6ona, koopauHATHI
BEPIIUHBI TapadoJIbl, OCh
CUMMETPHUU TIapaboJIb

https://m.edso0.ru/K5N9Y1T7E

25

I'paduku pynkumii: y = KX, y
= kx + b, y=k/x, y=x3, y=vX,
y=[x|

https://m.edsoo.ru/R814W1YO0I

26

I'paduku dpyHkimii: y = KX, y

https://m.edsoo.ru/Y4P6L9X8N



https://m.edsoo.ru/F2E3B7X1B
https://m.edsoo.ru/J0V2G6I5I
https://m.edsoo.ru/U4S2A2Z3Z
https://m.edsoo.ru/A9R8X3D2B
https://m.edsoo.ru/A2T9Y4M7U
https://m.edsoo.ru/A9C0L2R6X
https://m.edsoo.ru/B8J3C4Q6R
https://m.edsoo.ru/U4T3H6B7N
https://m.edsoo.ru/K5N9Y1T7E
https://m.edsoo.ru/R8I4W1Y0I
https://m.edsoo.ru/Y4P6L9X8N

= kx + b, y=k/x, y=x3, y=vX,
y=[x|

I'paduku pynkumii: y = KX, y

27 = kx + b, y=k/x, y=x3, y=vx, https://m.eds00.ru/Q7L0F3N7Z
y=I|
I'paduku pyHkimii: y = KX, y

28 = kx + b, y=k/x, y=x3, y=vX, https://m.edsoo.ru/P1B1B9H4H
y=I|
I'paduxu pyHkumii: y = KX, y

29 = kx + b, y=k/x, y=x3, y=vX, https://m.edso00.ru/O6Q9I12N5E
y=I|
I'paduku pynkumii: y = KX, y

30 = kx + b, y=k/x, y=x3, y=vX, https://m.edso00.ru/M501Y901W
y=I|

31 KOHTRMBHM pabora mo https://m.edso0.ru/M5S4F6G3P
Teme "@yHkunu'
JIuneiiHOE ypaBHEHUE.

32 Pemenue ypaBHeHUH, https://m.edso00.ru/S1J8H5Q9R
CBOJSILIUXCS K JINHEHHBIM
JIuneliHOE ypaBHEHUE.

33 Pemennie ypaBHeHUH, https://m.edsoo.ru/B4D6P5I9E
CBOJSIIIUXCS K JINHEHHBIM
KBanpatHoe ypaBHeHue.

34 Pemenune ypaBHeHMiA, https://m.edso00.ru/U6Z3Z7C7T
CBOAAIIMNXCA K KBaApaTHBIM
KBanpaTtHoe ypaBHeHUe.

35 Pemenue ypaBHeHUH, https://m.edso0.ru/SOA8DIF7E

CBOAAIINXCA K KBaApaTHBIM



https://m.edsoo.ru/Q7L0F3N7Z
https://m.edsoo.ru/P1B1B9H4H
https://m.edsoo.ru/O6Q9I2N5E
https://m.edsoo.ru/M5O1Y9O1W
https://m.edsoo.ru/M5S4F6G3P
https://m.edsoo.ru/S1J8H5Q9R
https://m.edsoo.ru/B4D6P5I9E
https://m.edsoo.ru/U6Z3Z7C7T
https://m.edsoo.ru/S0A8D9F7E

36 bukBanpaTHbie ypaBHEHUS https://m.edsoo.ru/K6P8POR5D

37 bukBanpaTHbie ypaBHEHUS https://m.edsoo.ru/KOF3ISE9W
[pumeps! pereHMst

38 yp aB{{eHHUH R eTBeHuH https://m.eds00.ru/R6Q4G9FOW
4eTBEPTOM cTeneHei
pas3IoKeHNEM Ha MHOKHTEIIH
[Ipumeps! pereHus

39 P aB{{eHHVH P eTBeHVH https://m.edsoo.ru/V8L3S6G9C
4eTBEPTO cTeneHen
pa3oKeHUEM Ha MHOXKHTEITH
P -

40 CIICHHE IPOCHO 5 https://m.eds00.ru/Z8V7Y0S2T
paLII/IOHaJ'H)HLIX ypaBHeHI/II/I
P OHO-

41 CHICHHE PODHO . https://m.edso0.ru/S810M7C3K
paIMoOHaIbHBIX YPaBHCHUN
P

42 CHICHIE TERCTOBBIX 3a/aH https://m.eds00.r/E2G2A2R7P
anredpandecKuM METO0M
P

43 CHICHIC TCKCTOBBIX 3aAat https://m.eds00.ru/D3C4Z5Q7M
anreOpandecKuM METOJI0M
P

44 CHICHIE TEKCTOBBIX Safat https://m.eds00.ru/K9J4A3J8K
anredpandecKuM MEeTOJ0M
KonTpoabHas padora no

45 TeMe "YpaBHEHUS C OAHOI https://m.edso0.ru/Q5H2Y609M
nepemMeHHoM"

46 ¥/PABHEHIE C ABYMS https://m.eds00.ru/L3X6X9BID
NEPEMEHHBIMH U €r0 rpaduk
v

47 PABHCHHE © IBYMA https://m.edso00.ru/I3L8X3Q7C
MIEPEMEHHBIMH | €ro rpaduk

48 Cucrema IByX JIMHEHHBIX https://m.edso00.ru/B306R8P1J



https://m.edsoo.ru/K6P8P0R5D
https://m.edsoo.ru/K0F3I8E9W
https://m.edsoo.ru/R6Q4G9F9W
https://m.edsoo.ru/V8L3S6G9C
https://m.edsoo.ru/Z8V7Y0S2T
https://m.edsoo.ru/S8I0M7C3K
https://m.edsoo.ru/E2G2A2R7P
https://m.edsoo.ru/D3C4Z5Q7M
https://m.edsoo.ru/K9J4A3J8K
https://m.edsoo.ru/Q5H2Y6O9M
https://m.edsoo.ru/L3X6X9B9D
https://m.edsoo.ru/I3L8X3Q7C
https://m.edsoo.ru/B3O6R8P1J

YPaBHEHHUH C IBYMs
IIEPEMEHHBIMHU U €€ pEIIeHUE

49

Cucrema aByX JTUHEMHBIX
ypaBHEHHUH C IBYyMs
NEPEMEHHBIMH U €€ pelIcHHe

https://m.edsoo.ru/B2X6F1C0S

50

Cucrema IByX JIMHEHHBIX
YpPaBHEHUH C JBYMS
IIEPEMEHHBIMU U €€ pEILlCHUE

https://m.edso0.ru/T1J1J0K1V

o1

Cucrema 1ByX JTUHEMHBIX
YpaBHEHUH C JBYMS
IIEPEMEHHBIMHU U €€ pEIIeHUE

https://m.edso0.ru/JOB3B4S7A

52

Pemenue cucreM nByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JMHENHOE, a Ipyroe — BTOPOU
CTENEHN

https://m.edsoo.ru/H7X9X1W4V

53

Pemenne cucrem nByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JMHENHOE, a Ipyroe — BTOPOU
CTCTICHU

https://m.edsoo.ru/E215T7K5S

54

Pewmenne cucrem nByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEHHOE, a Ipyroe — BTOPOU
CTCTICHU

https://m.edsoo0.ru/P9T4X1S50

55

Pemenue cucrem aByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTETIEHU

https://m.edsoo.ru/L6W2P4K0Q

56

['paduueckas naTEpIIpETAIIIL

https://m.edsoo0.ru/Q3F2T1N9O



https://m.edsoo.ru/B2X6F1C0S
https://m.edsoo.ru/T1J1J0K1V
https://m.edsoo.ru/J0B3B4S7A
https://m.edsoo.ru/H7X9X1W4V
https://m.edsoo.ru/E2I5T7K5S
https://m.edsoo.ru/P9T4X1S5O
https://m.edsoo.ru/L6W2P4K0Q
https://m.edsoo.ru/Q3F2T1N9O

CUCTEMbI ypaBHEHUI! ¢ IBYyMsI
TepEMEHHBIMU

57

Pemenue TekCTOBBIX 3a/1a4
anreOpanyecKuM crocodoom

https://m.edsoo.ru/N3SO8A6G7Z

58

Penrenue TekcToBBIX 33724
anre0panvdecKuM crocooom

https://m.edsoo.ru/Z9A2R2W20

59

KonTpoabnas padora nmo
TeMme "'CucreMsl
ypaBHeHUii"

https://m.edsoo.ru/P7A8X2W50

60

UwucoBble HEPaBEHCTBA U UX
CBOMCTBA

https://m.edso0.ru/Z6M6Q303K

61

UucnoBble HEPaBEHCTBA U UX
CBOMCTBa

https://m.edsoo.ru/R8J2LOHOQ

62

JIuHeitHbIe HEPaBEHCTBA C
OJTHOM MEPEMEHHON U HX
pelieHne

https://m.edsoo.ru/I13P1K401M

63

JIuHeiliHble HEPABEHCTBA C
OJTHOM MIEPEMEHHOM U UX
pelieHne

https://m.edsoo.ru/11S3U5070Q

64

JInneliHbIe HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
peuieHue

https://m.edso00.ru/G9T8H7W4Y

65

Cucrembl TUHEHHBIX
HEPABEHCTB C OJIHOU
IIEPEMEHHOM U UX pEeLICHUE

https://m.edsoo.ru/F715Z3K7Y

66

CHcTeMBl THHEHHBIX
HEPABEHCTB C OJIHOM
IIEPEMEHHOM U UX pElICHUE

https://m.edso00.ru/X8J6R9A2T



https://m.edsoo.ru/N3O8A6G7Z
https://m.edsoo.ru/Z9A2R2W2Q
https://m.edsoo.ru/P7A8X2W5O
https://m.edsoo.ru/Z6M6Q3O3K
https://m.edsoo.ru/R8J2L0H0Q
https://m.edsoo.ru/I3P1K4O1M
https://m.edsoo.ru/I1S3U5Q7Q
https://m.edsoo.ru/G9T8H7W4Y
https://m.edsoo.ru/F7I5Z3K7Y
https://m.edsoo.ru/X8J6R9A2T

67

CucteMbl TUHEUHBIX
HEPABEHCTB C OJIHOU
IIEPEMEHHOM U UX pEeLICHUE

https://m.edsoo.ru/L8Q2B4L8C

68

KBa,I[paTHBIe HCEpPaBCHCTBA U UX
PCUICHHC

https://m.edso0.ru/I1E6T9T3Z

69

KBa)IpaTHBIC HCPaBCHCTBA N UX
penieHue

https://m.edsoo.ru/W6E804U0T

70

KBagpaTHbIe HEpaBEeHCTBA U UX
pelieHue

https://m.edsoo.ru/LOE2G4X11

71

KBanpaTHble HEpaBeHCTBA U UX
pelieHue

https://m.edsoo.ru/M1S2P9H8W

72

KBanpaTHble HEpaBEHCTBA U UX
pelieHue

https://m.edsoo.ru/B5N1W4S1U

73

I'paduueckas unTepripeTanys
HEPABEHCTB U CHUCTEM
HEPaBEHCTB C JIByMs
MIePEeMEHHBIMU

https://m.edsoo.ru/V600I6V3V

74

I'paduueckas unTepripeTanys
HEPABEHCTB U CHCTEM
HEPaBEHCTB C JIByMsI
MepEMEHHBIMU

https://m.edsoo.ru/B2Z2W7R20

75

KonTpoabHas padora no
Teme ""HepaBencrBa'

https://m.edsoo.ru/R6ASULAIE

76

TlousiTre yncinoBOM
OCJIE0BATEIHHOCTH

https://m.edso00.ru/U5S3Y0T8Z

77

3anaHue MOCIeI0BATEIIBHOCTH
pPEKYppeHTHOH (HOPMYJIION U
dhopmymoit N-ro wieHa

https://m.edso0.ru/O9X6F2H2J



https://m.edsoo.ru/L8Q2B4L8C
https://m.edsoo.ru/I1E6T9T3Z
https://m.edsoo.ru/W6E8O4U0T
https://m.edsoo.ru/L0E2G4X1I
https://m.edsoo.ru/M1S2P9H8W
https://m.edsoo.ru/B5N1W4S1U
https://m.edsoo.ru/V6O0I6V3V
https://m.edsoo.ru/B2Z2W7R2Q
https://m.edsoo.ru/R6A8U1A9E
https://m.edsoo.ru/U5S3Y0T8Z
https://m.edsoo.ru/O9X6F2H2J

78

Apubmernueckas u
reoMeTpHuYecKas MPOrpecCcuun

https://m.edsoo.ru/J6 T3SN6D5W

79

Apudmernueckas u
reoMeTpuyIecKas Iporpeccuu

https://m.edsoo.ru/Z2F5H8Z8X

80

®opmyisl N-To wieHa
apudmeTnyeckoi u
r€OMETPUUYECKON MPOrpeCCui,
CYMMBI IIEPBBIX N YICHOB

https://m.edsoo.ru/W8I5K7Z2S

81

®opmyisl N-To wieHa
apudMeTUIECKON 1
reOMETPUUYECKON MPOTPeECCUi,
CYMMBI IICPBBIX N 4JI€HOB

https://m.edsoo.ru/M5V6F9EL1Q

82

@opMyibl N-T0 YIeHa
apu(pMeTHIECKON U
r€OMETPUYECKON MPOTPeECCUi,
CYMMBI IICPBBIX N 4JIEHOB

https://m.edso00.ru/T6J7V4J4J]

83

®opMyIbl N-TO YieHa
apudmeTnyeckoit u
reoOMEeTPUUYECKON TPOrPECCHUid,
CYMMBI IIEPBBIX N 4JICHOB

https://m.edsoo.ru/O3D5NOH10

84

@opMyisl N-T0 YiIeHa
apupMeTHYECKON U
reoOMEeTPUUYECKON TPOrPECCHUid,
CYMMBI [IEPBBIX N YICHOB

https://m.edsoo.ru/\VOS9P8W3W

85

N300pakeHNe Y4ICHOB
apu(pMeTHIECKON U
F€OMETPUUECKON NPOrpeccuit
TOYKaMHU Ha KOOPJMHATHOMU
IJI0CKOCTH

https://m.edsoo.ru/JOA1D5U5D



https://m.edsoo.ru/J6T3N6D5W
https://m.edsoo.ru/Z2F5H8Z8X
https://m.edsoo.ru/W8I5K7Z2S
https://m.edsoo.ru/M5V6F9E1Q
https://m.edsoo.ru/T6J7V4J4J
https://m.edsoo.ru/O3D5N0H1O
https://m.edsoo.ru/V0S9P8W3W
https://m.edsoo.ru/J0A1D5U5D

86

N3o06pakeHue 4IeHOB
apudMeTUIECKOU 1
reOMETPUYECKON ITPOrpeccuit
TOYKaMH Ha KOOPJIUHATHOM
IJIOCKOCTH

https://m.edso00.ru/P4Z3T4L8Q

87

JIunenHbIi 1
3KCIOHEHLMAIBHBIN POCT

https://m.edsoo.ru/X9E9M8YOF

88

CnoxHble TPOLIEHTBI

https://m.edsoo.ru/\VON5S912J

89

CrnoxxHble IMPONUCHTHLI

https://m.edsoo.ru/Y9I5F7S3T

90

KonTpoabnas padora no
Teme "HucaoBbie
nocjaeaoBarTeJLHoCTH"

https://m.edso0.ru/G910T1P6M

91

[ToBTOpEeHME, 0000IIEHNE U
cHCTEMaTH3AIMs 3HAHMA.
3anuck, CpaBHEHUE, ACHUCTBUS
C JCHCTBUTEIBLHBIMU YHCIIAMH,
YHUCIIOBas IpsMast

https://m.edsoo.ru/R8X9L5J7S

92

[ToBTOpeHmE, 0600MIEHNE U
cHCTeMAaTH3aIus 3HaHUH.
[IpoueHTsI, OTHOLICHUS,
MPONOPIUU

https://m.edsoo0.ru/COS9F2B5T

93

[ToBTOpEeHME, 0000IIEHNE 1
CcHCTEeMAaTH3aIus 3HAaHUH.
Oxkpyraenue, npubImKeHue,
OIICHKA

https://m.edsoo0.ru/N3Y70Q4E6D

94

[ToBTOpenue, 0600IIEeHNE U
cUCTEeMaTH3aIHs 3HAHUH.
Permrenue TeKCTOBBIX 3a1a4

https://m.edso0.ru/P7C5Y6G80



https://m.edsoo.ru/P4Z3T4L8Q
https://m.edsoo.ru/X9E9M8Y0F
https://m.edsoo.ru/V0N5S9I2J
https://m.edsoo.ru/Y9I5F7S3T
https://m.edsoo.ru/G9I0T1P6M
https://m.edsoo.ru/R8X9L5J7S
https://m.edsoo.ru/C0S9F2B5T
https://m.edsoo.ru/N3Y7Q4E6D
https://m.edsoo.ru/P7C5Y6G8O

apupMETHUIECKUM CTIOCOOOM

95

[ToBTOpeHme, 06001eHNE 1
crucTeMaTu3alus 3HaHU.
Pemenne TekCTOBBIX 33724
apupMETHUYECKHM CTIOCOOOM

https://m.edsoo.ru/P1Z0B8M8Q

96

[ToBTOpenue, 0600MIEHNE U
cHUcTeMaTH3alus 3HaHU.
[IpeoOpaszoBanue
anredpandecKux BHIPAKEHU,
JOTTYCTUMBbIE 3HAUCHHUS

https://m.edsoo.ru/K612Z1B2K

97

[ToBTOpenue, 06001IEHNE U
crucTeMaTh3alus 3HaHU.
IIpeoOpa3zoBanue
anredpandecKux BhIPAKEHUI,
JIOTTYCTUMBbIE 3HAUCHHUS

https://m.edsoo.ru/RSHOR8SB6A

98

[ToBTOpeHme, 006001EeHNE 1
CUCTEMAaTU3aLMs 3HAHWUM.
@OyHKIMH: TOCTPOCHHE,
CBOMCTBA U3y4EHHBIX (PYHKINN

https://m.edso0.ru/E206Z26Z7M

99

[ToBTOpenue, 0600IIEHNE U
CUCTEMAaTH3als 3HAHWUM.
QyHKIUU: IOCTPOEHUE,
CBOMCTBA U3yYEHHBIX (DYHKINN

https://m.edsoo.ru/A7B4Y8B8Z

100

[ToBTOpenue, 0600IIEHNE U
CUCTEeMaTH3aINsI 3HAHWM.
I'paduueckoe pemeHue
ypaBHEHUH U UX CUCTEM

https://m.edso00.ru/0O2V70Q5N8S

101

Hrorosas koHTpopHas paboTa

https://m.edsoo.ru/Z6 M4L8R5E



https://m.edsoo.ru/P1Z0B8M8Q
https://m.edsoo.ru/K6I2Z1B2K
https://m.edsoo.ru/R8H0R8B6A
https://m.edsoo.ru/E2O6Z6Z7M
https://m.edsoo.ru/A7B4Y8B8Z
https://m.edsoo.ru/O2V7Q5N8S
https://m.edsoo.ru/Z6M4L8R5E

102

O06001IEeH e U
cUCTeMaTU3alus 3HaHu!

https://m.edso00.ru/J9J1MI9K4R

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME

102



https://m.edsoo.ru/J9J1M9K4R

MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

9 KVIACC
Kon .
IIposepsiembie npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepPAEMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJibTara
1 Yucna 1 BIYUCIICHUS
11 CpaBHUBaTh M YHNOPSAOYMBATH palMOHAJIbHBIE M HPpPALMOHAJIbHBIE
' qucia
BeinonuaTe apupmeTrHueckue AeHCTBHS C palMOHAJIBHBIMU YHCIIAMHU,
1.2 coueTasl yCTHBIC M IIMCBbMEHHBIC IPUEMBI, BBIIOJIHATh BBIYMCICHUS C
UPPALMOHAIIBHBIMU YU CIIAMU
13 Haxoauth 3HaueHUs CTENEHEH C LENbIMM IOKa3aTeas MU U KOPHEH,
. BBIUNCJIATh 3HAYECHHS YUCIIOBBIX BBIPAXKCHUN
14 OKpyrasiTe 1EUCTBUTENIBHBIC YUCIIA, BBIOJIHATh IPUKUIKY PE3YJIbTATA
' BBIYMCIICHUM, OLICHKY YMCJIOBBIX BBIPAKEHUN
2 VYpaBHEHUS U HEPABEHCTBA
’1 Pemate nMHENHBIE W KBAaJApaTHBIE YPABHEHUs, YpaBHEHUS,
. CBOJSIIIIMECS K HUM, TIPOCTEHIINE TPOOHO-pAIMOHAIEHBIE YPAaBHEHUS
Pemate cucTeMsl IByX JTMHEHHBIX YPaBHEHUHN C IBYMS II€PEMEHHBIMU
2.2 Y CUCTEMBI JIBYX YPABHEHMH, B KOTOPBIX OJTHO YPaBHEHHUE HE SIBISECTCS
JIMHEWHBIM
Pemate TekcTOBBIE 3a7a4y alreOpandeckuM CIIOCOOOM C TTOMOIUIBIO
2.3 COCTaBJICHUSl YPABHEHMsI WJM CHCTEMBI JIBYX YpPaBHEHUH C JABYMs
[IEPEMEHHBIMU
[IpoBoauTe mpOCTEHILIME HWCCIECIOBAHUS YPAaBHEHUW H CHUCTEM
24 ypaBHEHHWH, B TOM 4YHCIE€ C TPUMEHEHHEM TpapUUecKux
' IIPEICTAaBICHUN (HallpuMep, yCTaHABIMBAaTh, UMEET JIU YPAaBHEHUE WU
cucTeMa ypaBHEHHMH pelIeHUs, €ClIU UIMEET, TO CKOJIBKO)
”E Pemare  sMHElHBIE  HEpaBEHCTBA, KBaJApaTHBIE  HEPABEHCTBA,

n300pakaTh PEIlICHUE HEPABEHCTB HA YMCIOBOW MPSIMOM, 3aITUCHIBATh




pEIICHUE C TIOMOIIBIO CUMBOJIOB

2.6

Pemrate cucTeMBI JIMHEMHBIX HCPaBCHCTB, CUCTEMbLI HCPABCHCTB,
BKJIIOYAOMIMC KBAaJApPaTHOC HCPABCHCTBO, I/I306pa)KaTB PCIICHUC
CUCTCMbI HCPABCHCTB Ha YUCIIOBOM HpHMOﬁ, 3aIIUCbIBATh PCHICHUC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcrnonb30BaTh HEPABEHCTBA MPU PELIEHUM PA3JIMYHBIX 3a4a4

OyHKIMU

3.1

PacniosnaBate  (yHKIMHM ~ W3y4eHHbIX  BuaOB.  [loka3bIBaTh
CXEMAaTUYECKH PACIOIOKECHNE Ha KOOPAMHATHOW TNIOCKOCTH TpaduKoB
bynkimii Buaa: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumocTu ot

3Ha4eHUH K03()(HUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIUIA

3.2

[Toka3piBaTh  CXEMAaTUYECKH PACIOIOKCHHE Ha  KOOPIMHATHOU
MJIOCKOCTH TpadukoB GyHKIMH Buaa Y = VX, Y = |X| U ONHUCHIBaTh

CBOMCTBA (PYHKITHIA

3.3

Ctpouth u wH300paxkaTh CXEMaTHUECKH TpadUKu KBaJPaTHUHBIX
GyHKUUMH, ONUCHIBaTH CBOWCTBA KBAJpPaTHUUHBIX (GYHKUUH MO HX

rpaduxam

3.4

Pacnio3naBath KBagpaTHuHyl0 (GYHKIHIO 1O (opmyine, HPUBOIUTH
NpUMEpPbl KBaJAPaTUYHBIX (DYHKIMH M3 peanbHOW XKHU3HH, (DU3HKH,

reoMeTprun

ApudmMernueckas ¥ TEOMETPUUECKAs POTPECCUU

4.1

Pacrnio3HaBaTh apuMETHYECKYIO U T€OMETPHUECKYIO IPOTPECCUU TIPU

Ppa3HbIX crocodax 3aaHus

4.2

BBINONHATE BBIUUCIEHUS C MCIOJIB30BaHUEM (GOpMYN N-TO 4iIeHa
apu(mMeTHyecKoil U TeoMeTpUUYECcKOil Mporpeccuif, CyMMbl MEPBBIX N

YJICHOB

4.3

H306pa)KaTL YICHBI ITOCJICA0OBATCIIbHOCTH TOYKAMH Ha KOOpﬂHHaTHOﬁ

IIJIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YMCJIIOBBIMU ITIOCICOOBATCIIbHOCTAMU, B
TOM 4YHUCJIC 3aJadyu U3 peaHBHOf/'I KHU3HHU (C HUCIIOJIB30BaHHECM

KaIbKYJIATOPa, HU(PPOBBIX TEXHOIOTHII)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUSA
1 Yucna v BIYMCIECHUSA
11 ParyonaneHble yKcna, UpPpAlMOHAIBHBIE YKCIA, KOHEYHble M OECKOHEUHbIE
' JeCATUYHBIE JPOOH
MHOkeCTBO 1€MCTBUTEIBHBIX YNCEN, IEUCTBUTENbHbIE YHCIIa KaKk OECKOHEUHbIE
19 JecsITUUHbIe ApoOu. B3auMHO OHO3HAYHOE COOTBETCTBHE MEXIAY MHOKECTBOM
. JIEACTBUTENIbHBIX YMCEN U KOOPAUHATHOM npsiMoil. CpaBHEHHE JIEHCTBUTEIBHBIX
qucen
1.3 ApupmeTrrueckue NeHCTBHA C ACUCTBUTEIBHBIMH YHCIAMH
W3mepenusi, NpubIMKeHusi, OLeHKH. Pa3Mepbl 0O0bEKTOB OKpYXKAIOIIEro MUPA,
14 JUINTEJIBHOCTh TPOIECCOB B OKpyxkaromeMm wmupe. [lpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh Npubmmxenus. Okpyrienue yucen. [Ipukuaka u oneHka
pE3yabTAaTOB BBIYMCICHUN
2 VYpaBHEHHUS U HEPABEHCTBA
2.1 YpaBHeHUs ¢ OJHON TEpPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHHI, CBOASIINXCS K KBaIPATHBIM
04 bukBanpatHoe ypaBHenue. llpumepbl pelleHUs ypaBHEHMM TpPETbed U
. 4eTBEPTOU CTEIIEHEU Pa3JIOKEHUEM HAa MHOKUTEIIN
2.5 Pemenne npoOGHO-paliiOHANbHBIX YPAaBHEHUN
2.6 CucreMsbl ypaBHEHUI
2.7 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMU U €T0 TpapuK
2.8 Pemenne cucrem IByX JIMHEWHBIX YPAaBHEHHUN C IBYMS IIEPEMEHHBIMU
99 Pemienue cucreM IByX ypaBHEHHI, OJJHO U3 KOTOPBIX JIMHEHWHOE, a JPyroe —
' BTOPOU CTEIIEHU
2.10 I'paduueckas MHTEpIIpeTaLUs CUCTEMBI YPAaBHEHUH ¢ ABYMsI IEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM Crocooom
2.12 UuncnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OHON EPEMEHHOM
2.14 Pewienne cucrem JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU




2.15

KBaI[paTHLIe HCPaBCHCTBA

['padmyeckas uHTEepHpeTanysi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS

2.16
nepeMEHHBIMH

3 OyHKIUH

31 KBanparnunas ¢ynxnus, e€ rpadpuk u cpoiictBa. [lapaGona, KOOpIHWHATHI
' BEPIIMHBI MapalboIIbl, 0Ch CAMMETPHUHU TTapadoIIbI

3.2 I'paduxu dpynkmii y=kx, y=kx+b u ux cpoiicra

3.3 I'paduku Gpyuxumit y=k/X, y = X* 1 ux cBoicTBa

3.4 I'paduku pyHKIMIA , 1 UX CBOMCTBA
4 UucnoBsle MOCAE0BATEIbHOCTH

41 Omnpenenenure U crnocoObl 3aJJaHUsl YMCIIOBBIX MOCJEeA0BaTeIbHOCTEN. 3aiaHue
' MOCIIEI0BATEILHOCTH PEKYppEeHTHOU (hopmyIioit u popmyroii N-ro dieHa

49 Apudpmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apu(pMeTHUecKoit
' IPOTPECCUU, CyMMBI IIEPBBIX N YWICHOB

43 ['eomerpuueckass mnporpeccusi. @opmyibl N-TO  4ieHa TI'€OMETPUYECKOIl
' MPOTrPEeCcCHu, CyMMBbI TIEPBBIX N YJICHOB

A4 N300pakeHre dieHOB apU(METHUYECKOM M TEeOMETPHUYECKON TMporpeccuit
' TOYKaMHU Ha KOOPJWHATHOMN INIOCKOCTH. JIMHEHHBIN M SKCIOHEHITUAJIBHBINA POCT

4.5 CnosxHbI€ MPOLIEHTHI




Bbaok «I'eomerpus» 9

HOACHUTEJIBHAA 3AIIMCKA

I'eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3[eJOB IIKOJIbHOM MaTeMaTHKH,
UMEIOIIUN CBOEH 1eNbI0 00€CTeUnTh M3Yy4YeHUE CBOKMCTB M pa3MepoB (QUryp, Ux
OTHOLIEHWI M B3aUMHOE pPacHOJOXEHHE, ONHUPAaeTCd Ha  JIOTHYECKYIO,
J0Ka3aTeabHy0 JUHUIO. LleHHOCTh M3y4eHHs T€OMETpPUH Ha YPOBHE OCHOBHOTO
oOmrero o0pa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCA YUUTCSI MPOBOAUTH
JIOKa3aTeNbHbIE PACCYXKIEHHUS, CTPOUTH JIOTUYECKUE YMO3aKITIOUEHHUS, TOKA3bIBaTh
UCTUHHBIC YTBEP)KICHUSI M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCyKJI€HUsI «OT TMPOTHUBHOTO», OTIMYaTh CBOMCTBA OT  MPHU3HAKOB,
dbopMynHpoBaTh 0OpATHBIE YTBEPKIACHUS.

Bropoii 1nenpr0 W3ydeHUss T'E€OMETPUM SIBISIETCA HCIOJNb30BAaHUE €€ Kak
MHCTPYMEHTA MPU PEUICHUWU KaK MaTEeMaTH4YEeCKUX, TaK M NPAKTUYECKUX 3a/ad,
BCTPEUAIOIIMXCA B peanbHOM Ku3HU. OOyyaromuiicss JOJDKEH Hay4YUThCs
OTIPECNIUTh TEOMETPUUYECKYI0 (DUTYpy, OMUCATh CJIOBAMH JAHHBIN 4YEpTEX WIH
PUCYHOK, HAWTH TUIOMIAh 3€MEIBHOI0 yYaCTKa, pACCUYUTATh HEOOXOAUMYIO JTHHY
ONTOBOJIOKOHHOTO Kabens win TpeOyemble pa3Mephbl Tapaxka Jjisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIMUTENbHAS JUHUS B U3yYEHUU T€OMETPUH.
[Ipu pemienuun 3amay MPAKTUYECKOTO XapaKTepa OOYYaIOIIUNCA YYUTCS CTPOUTH
MaTeMaTU4YEeCKUEe MOJEIM PEAIbHbIX KU3HEHHBIX CUTyallUi, MPOBOAUTH
BBIYMCIICHUS U OIIEHUBATh aJIEKBATHOCTD MOJIYYEHHOTO pPE3yJIbTaTa.

Kpaiine BaxHO NOMYEPKUBATH CBS3M T'€OMETPUU C JAPYTUMH Yy4eOHBIMU
npeIMeTaMu, MOTUBUPOBATh MCTIOIB30BATh OMPENETIECHUS TEOMETPUIECKUX (PUTYD
U TIOHATHH, JEMOHCTPHPOBATH MPUMEHEHUE TOMYYCHHBIX YMEHHHA B (PU3UKE |
TEXHUKE. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTops»,
«Tpuronomerpuyecke cooTHomeHus», «Meron koopauHaTt» U «Teopema
[Tudaropa.

VYuebOnpiii kypc «l'eomeTpus» BKIIOYACT CIEAYIOIINE OCHOBHBIC Pa3aeiibl
conepxkanusi: «l'eomerpuueckue (Gurypel U UX CBoWcTBay, «M3MmepeHue
FEOMETPUYECKUX  BEIWYUH», «/leKkapTOBbI KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BexkTtopsly, «JIBmkeHus miockoctny, «I[IpeodpasoBaHus mogo0us».

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 Kiacce
— 68 4vacoB (2 yaca B Hefmento), B 8 kiacce — 68 vacoB (2 yaca B Henenw), B 9
KJacce — 68 yacoB (2 daca B HEZIEINIO).



COILEPKAHUE OBYYEHUA
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 gmo 180°. OcHOBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOpMYIIbI TPUBEICHMUS.

Pemienne TtpeyrompHukoB. TeopemMa KOCHHYCOB UM TEOpEMa CHUHYCOB.
Pemrenne npakThdeckMx 3aad C HCIOIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nompodusi. [lomobue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOU3BENECHHM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaAPATE KACATEIbHOM.

BekTop, anuHa  (MOIyNb)  BEKTOpA,  COHANpPABIECHHBIE  BEKTOPBI,
IPOTUBOMNOJIOKHO  HANpPaBJICHHbIE  BEKTOPbHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONlEpallMd HaJ BeKTOopaMu. PasimokeHue BEKTOpa 1o IBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKalnsipHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIS1 HAXOKICHHUSI JUIUH U YTJIOB.

JlekapTOBbI KOOPAMHATHI Ha IJIOCKOCTU. Y PAaBHEHUS MPAMON U OKPYKHOCTH
B KOOpPAMHATAX, IIEPECEUCHUE OKPYKHOCTEM M NMpsAMBIX. METox KOOpAUHAT U €r0
IIPUMEHEHHE.

[IpaBuiibHBIE MHOTOYrOJbHHUKH. [[nmuHa okpykHOCTH. ['pagycHas u
paauaHHas Mepa yriia, BBIYMCIEHHUE JJIMH AYr OKpyxkHocTeu. [lmomanes kpyra,
CEKTOpa, CErMeHTa.

JIBrKEHUsl IUIOCKOCTH M BHYTPEHHHE CUMMETpUU (GUryp (3eMeHTapHbIe
npeactasienus). [TapannensHeiit nepenoc. [ToBopor.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHMS MPOrpaMMbl y4eOHOro Kypca
«"eomeTpus» XapaKTepU3yKOTCS:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHUEM MHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHX
MAaTE€MATUKOB M POCCUMCKOW MAaTEMaTUYECKOW IIKOJbI, K HCIIOJIB30BAHUIO ITHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJEHUH, MPOLEAYp Tpa)kJAaHCKOro obOliecTBa (Harpumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IpPAaKTUYECKHUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AakKTHBHOE Y4YacTHE€ B PpEUICHUM MPAKTUYECKUX 3a/1ad
MaTE€MAaTU4YECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMAaTHYECKOTO
o0pa3oBaHUs Ha MPOTSXKEHHHM BCEH KM3HU I YCHEMHOM NpodecCHOHATbHOM
JESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CIOCOOHOCTBKO K OMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEIICHUH, PACCYXKJIEHUH, YMEHHUIO BHJIIETh
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHUMAaHUEM MaTEMAaTHYEeCKOM HAayKh Kak c]eppl 4YeIoBeuecKOn
NEATEIbHOCTH, JTANoOB €€ pa3sBUTHS M 3HAYUMOCTH JUIS Pa3BUTHSA LIMBUJIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NIO3HAHUS MHpPA, OBJAJCHUEM IMPOCTEUIIMMH HABBIKAMH HCCIIENOBATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
37I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATUM U OTJbIXa, peryspHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYXKAaIIeH cpenpl, IUIaHUPOBAHUS TIOCTYIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPEIbl, OCO3HAHUEM
100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelIeHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBUSAX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbLHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTUX;

HEOOXOAUMOCThI0O B (OPMUPOBAHUM HOBBIX 3HAaHWM, B TOM YHCIE
dbopMyIUpOBaTh UAECH, TOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIC peIIeHus U JeHCTBUS, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh W XaPAKTEPHU30BATh CYIIECTBEHHBIC NMPU3HAKH MATEMATHYECKUX
00BEKTOB, TOHATHW, OTHOIICHWA MEXIYy TMOHATUAMH, (OPMYIHPOBATH
OTIpEeNeNICHUs]  TOHSATUH, YCTaHABIMBATH  CYIIECTBEHHBIA  TPU3HAK
KJaccu(uKauy, OCHOBAHUS JUIg OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJUMOTO aHAJIH3A,;

e BOCIPHUHUMATh, (QOPMYIHPOBATH MW  MNPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEpIAUTEIbHBIC W OTpPHUIATENbHBIC, CIWHWYHBIC, YacTHBIE W 0O0IIue,
YCIIOBHBIE;



BBIBIISAITh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTuBOopeurss B (akTax, [aHHBIX, HAONIONCHUSX U YTBEPKICHHSIX,
npenjaraTh KpUTEPUU JUTs BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUH;
JIeNaTh BBIBOJBI C HWCIIONIH30BAHHEM 3aKOHOB JIOTWKH, JCTYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeahbCTBA MAaTEMAaTUYCCKUX YTBEPXKICHUH (MpsIMbIE W OT
MPOTHUBHOT0), TPOBOJAUTH CAMOCTOSTEIHLHO HECIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4YeCKUX (HaKTOB, BBICTpAWBATh aAPTYMEHTAIMIO, TPUBOJIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOco0 pelieHus y4eOHOU 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMPATh HauWOoJiee TOAXOMAIUNA C Y4IETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUNH WHCTPYMEHT IO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIOMIME MPOTHBOpPEUYHE, MPOOIEeMY,
CaMOCTOSITEIbHO ~yCTaHABIMBaTh MCKOMOE U JlaHHOe, (opMHUpOBaATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

NPOBOJUTH MO CAaMOCTOSATEIBHO COCTaBJICHHOMY TIUIaHY HECIOXKHBIN
HKCHEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJIECHUIO OCOOCHHOCTEMN
MaTeMaTU4YECKOro 00HEKTa, 3aBUCUMOCTEN 00bEKTOB MEXKy COOOM;
CaMOCTOSITEILHO (POopMyTHUpOBaTh 0000IIEHNST U BBIBOJIBI MO pe3yjIbTaTaM
NPOBENEHHOTO HAOIOCHUS, HUCCIIEIOBAaHMS, OIICHHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB U 0000IIECHUI;

MIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATh
MPEATNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHUPOBATH
UH(POPMAIUIO PA3IMYHBIX BUAOB U (POPM MPECTaBICHHUS;

BbIOMpaTh (OpMy MpEACTaBICHUS HHPOPMALMUA M HWUIIOCTPUPOBATH
peliaeMbple 3ajadyd CXeMaMu, JAuarpaMMaMmM, HWHOM TIpadukod M HX
KOMOMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMK TO KPUTEPHSIM, MPEATOKEHHBIM
YUHTEIEM WIH CPOPMYIMPOBAHHBIM CAMOCTOSATENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘lEﬁHLIe HeﬁCTBHﬂt

BOCIIPUHUMATH U (HOPMYIUPOBATH CY>KJI€HUS B COOTBETCTBHUH C YCIOBUSMU
U 1IEJISIMU OOIIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JIaBaTh IMOSICHEHHS 1O XOAY PEUICHHUS
3a/1a4yv, KOMMEHTUPOBATH MOJYyYEHHBIN Pe3yIbTaT;

B XOJIe OOCYXKJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOMN TEMBbI,
npoOJeMbl, pelIaeMoi 3aJauu, BhICKAa3bIBATh HJIEH, HAICJICHHBIE HA MOUCK
pelIeHus, COIMOCTABJISITh CBOU CYXIEHUS C CYXJICHUSMU JIPYyTUx
YYaCTHHUKOB JHAaJiora, OOHApyKHBaTh pa3ju4Me U CXOJICTBO MO3ULIUM, B
KOpPEKTHOU hopme GhopMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
MpEeACTaBIATh pe3yabTaThl penieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCIIeIOBaHUs, POEKTA, CAMOCTOSATEIBHO BIOMPATh ()OpMAT BHICTYILJICHUS
c y4€TOM 3aja4 MPE3eHTAUU U OCOOCHHOCTEHN ayIuTOPUH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW ¥ WHIUBUYATbHON
paboTHI MPHU PEIICHUN YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

NPUHUMATh 1€JIb COBMECTHOM NE€ATEeIbHOCTH, IUIAHUPOBATh OpraHU3aIUI0
COBMECTHOM paloThl, pachpeaensTb BUIbl pPabOT, JOroBapUBATHCA,
00CYXIaTh TPOIECC U Pe3yabTaT paboThI, 0000MAaTh MHEHHS HECKOJIbKHUX
JIIO/ICH;

y4acTBOBaTh B TPYMNOBBIX (popmax paboTel (0OCYXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIC IITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPIAWMHUPOBATH CBOM JIEUCTBUA C JPYTUMH YIEHAMU KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOEr0 BKJIaJa B OOUIMN MPOAYKT IO KPUTEPUSM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITH IUIAH, JITOPUTM PEIICHUs 3a7adyul (HWJIH €ro
4acTh), BBIOMpATh CMOCOO pEIIEHUs ¢ YYETOM HMEIOUIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIA HHTEJJICKT:

BJIQJIETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJISI ITPOIlecca U pe3ysibTaTa
pelLIeHUs MAaTEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA JICITEIBHOCTH MOCTABICHHON LIEIU U
YCIIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHKCHHS] WJIM HEOCTHXKEHHS IENH,
HAXOJUTh OMNOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIBTATDI

K xoHmy oOyuenus B 9 kJiacce o0OyYaromMiics TMOTYYHUT CIEAYIOIINE
IPEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUU OCTPBHIX YIJOB, HAXOAWUTh C UX
IOMOIIUBI0 PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYroJIbHUKA («penieHue
IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaXonauTh (C MOMOIIBIO0 KaTbKYJISTOPA) AJIUHBI
U YIJIbI JUTsl HETAOJIUYHBIX 3HAYEHUH.

[Tonp30Batbest hopmynamMu NMPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM JUJISi HAXOXJEHHUS COOTHOIIEHHA MEXIYy TPUTOHOMETPUUYECKUMU
BEITUYMHAMM.

Hcnonp30BaTh TEOpEMBI CHHYCOB U KOCUHYCOB ISl HAXOXKIEHUS Pa3INYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYrOJIbHUKOB)»), MPUMEHATh HUX MpHU
pELIEHNH T€OMETPUYECKHUX 3a/1a4.

Brnaners  moHsTHMsMH  npeoOpa3oBaHUS  MOAO0OMS, COOTBETCTBEHHBIX
3JIeMeHTOB MoJ00HbIX Guryp. [loap30BaThes cBOMCTBaMU MOAOOUS TPOU3BOIBHBIX
buryp, ymMeTh BBIYHCIATH [JIUHBI W HAXOAWTHh YIJIbl y TOMOOHBIX QUryp.
[IpumensTh cBOMCTBa MOAOOMS B TMPAKTUYECKUX 3ajadax. YMETh MPUBOIUTH
IpUMepbl NOJOOHBIX GUTYP B OKPY’KAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMAMU O NMPOU3BEIECHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBAaJPaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMH, MOHUMATh MX T€OMETPUYECKUM M (U3HUECKUI
CMBICJI, MPUMEHATH HUX B PEUICHUU T'C€OMETPUUYECKUX U (PUINYECKHUX 3a/1ad.
[IpuMeHATH CKaJIIPHOE NPOU3BENCHUE BEKTOPOB JUIsl HAX0XKICHHS IJIUH U YIJIOB.

[Tonb30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, HPHUMEHSTh €ro B
pELIeHUH T€OMETPUUECKUX U MPaKTUYECKUX 3a/1ay.

Branerp MOHATUSAMH MPAaBWIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPYKHOCTH,
JUIMHBI JyTU OKPY>KHOCTH U PaJIMaHHON MEpbl yrjia, YMETh BBIYUCIATH IUIOLIA]b
Kpyra u ero yacreil. [[puMeHATh Moay4yeHHble YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonute ocu (WM LEHTPBI) CUMMETPUHM (UTYyp, NPHUMEHSTH JIBHXKECHHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasX.

[IpuMeHATh MOJy4EHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJIENH JUISl 33]1a4 PeaIbHOM KU3HU U MTPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHS
C TPUMEHEHHEM IMOA00UsI M TPUTOHOMETpUYECKUX (GYHKIUN (TOJIb3YsCh, TIe
HEO0OXO0JIUMO, KaJbKYJISITOPOM).



TEMATUYECKOE INTAHUPOBAHUE
9 KUIIACC

HaunmeHoBaHMe pa3iesioB U TeM

KoanuecTBo 4acos

DJIeKTpOHHBIe (HM(]POBHIE)

Ne n/m Kontpoabubie | IlpakTnueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIC PeCypChl
padoThI padoTbI
1 [ToBTOpEHME Kypca reomMeTpuu 8 Kiiacca 4
2 TpHroHOMETPI. TeopeMbi KOCHHYCOB 1 15 1 https://m.edsoo.ru/NSC1F0Y8Q
CUHYCOB. PelieHue TpeyroibHUKOB
[IpeoOpazoBanue moa00wus.
3 Mertpudeckre COOTHOIICHUS B 10 1 https://m.edsoo.ru/Y1C1H2L7A
OKPYKHOCTH
BexTopsl 11 https://m.eds00.ru/G9G15414Q
) JlekapTOBbI KOOPJIMHATHI HA TNIOCKOCTH 9 https://m.eds00.ru/D7D4T0S9Z
IIpaBunbHBIE MHOTOYTOJIBHUKU. J[JIMHA
6 OKPY>KHOCTH M IJIOIIa/Ib KpyTa. 8 https://m.eds00.ru/Q3Y8WOH3L
Briuucnenne moniagen
7 JIBHOKEHUS TNTOCKOCTH 6 1 https://m.edsoo.ru/G6D6ESEQ]
8 losroperne, obodmente, 5 1 https://m.eds00.ru/A7C2G3N3P
CUCTEMAaTHU3aLMs 3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[TPO'PAMME



https://m.edsoo.ru/N5C1F0Y8Q
https://m.edsoo.ru/Y1C1H2L7A
https://m.edsoo.ru/G9G1S4I4Q
https://m.edsoo.ru/D7D4T0S9Z
https://m.edsoo.ru/Q3Y8W0H3L
https://m.edsoo.ru/G6D6E5E9J
https://m.edsoo.ru/A7C2G3N3P

HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KosmnuectBo yacos
Ne Hara DJIeKTpOHHBIe NN (ppoBbIE
Tema ypoka KonTpoabnbie | IlpakTuyeckue
n/n Bcero H3y4YeHHUs1 ~ 00pa3oBaTeJIbHBbIC pecypChl
padoThI padoTbI
1 IToTOpeHue. YeThIpEXYroIbHUKI 1 https://m.edso0.ru/L7K2Z5X4K
IT . [lomo6
2 OBTOPCHIE. HOAODHBIE 1 https://m.edsoo.ru/F2A3POW2P
TPEYroOJIbHUKU
IT .T IT
3 osropenine. Teopema [ludaropa 1 https://m.edso00.ru/F907J0T2C
Y Hayaja TPUTOHOMETPUU
IloBTOpeHue. Yrisl B
4 OKPY>KHOCTH. BrincanHbie u 1 https://m.eds00.ru/Y2J1T2D8T
OTHMCAaHHBIE YEThIPEX YT OJIbHUKH
Onpenenenue
5 TPUTOHOMETPHUECKHUX ()yHKITHIA 1 https://m.edsoo.ru/N4AUIN8S5B
yraoB ot 0° o 180°
6 DopMyITbl IPUBEICHUS 1 https://m.edsoo.ru/M4T1M2C6I
7 Teopema KOCHUHYCOB 1 https://m.edsoo.ru/X6D4T5E8R
8 Teopema KOCHHYCOB 1 https://m.edso0.ru/G2U8M5V2S
9 Teopema KOCUHYCOB 1 https://m.eds00.ru/P6X1X8V0Y
10 Teopema cuHYCOB 1 https://m.edsoo.ru/X7S0L2F5L
11 Teopema cunycoB 1 https://m.eds00.ru/T3C900KAT
12 Teopema cuHycOB 1 https://m.eds00.ru/U3Z3D9G7Y
Haxo
13 APIICHED JUIHH CTOPOR | 1 https://m.edso0.ru/C5KOP7UBA
BEJIMUMH YIJIOB TPEYTOJIbHUKOB
14 Pewienne TpeyronbHUKOB 1 https://m.edso0.ru/HID7N7H1X



https://m.edsoo.ru/L7K2Z5X4K
https://m.edsoo.ru/F2A3P0W2P
https://m.edsoo.ru/F9O7J0T2C
https://m.edsoo.ru/Y2J1T2D8T
https://m.edsoo.ru/N4U9N8S5B
https://m.edsoo.ru/M4T1M2C6I
https://m.edsoo.ru/X6D4T5E8R
https://m.edsoo.ru/G2U8M5V2S
https://m.edsoo.ru/P6X1X8V0Y
https://m.edsoo.ru/X7S0L2F5L
https://m.edsoo.ru/T3C9O0K4T
https://m.edsoo.ru/U3Z3D9G7Y
https://m.edsoo.ru/C5K0P7U6A
https://m.edsoo.ru/H9D7N7H1X

15

Pemenuie TpeyroabHIUKOB

https://m.edsoo.ru/U5A4N9B4X

16

Pemienne TpeyronbHIUKOB

https://m.edsoo.ru/B2Z3A3G5D

17

[MpakTHveckoe MPUMEHEHUE
TEOpPEM CHHYCOB M KOCHHYCOB

https://m.edsoo.ru/X00814D80O

18

[IpakTyeckoe npruMeHEeHNE
TEOPEM CUHYCOB U KOCHHYCOB

https://m.edsoo.ru/H4L7L1V9E

19

KonTpoabnast pabora mo teme
"PemieHue TpeyroJibHMKOB'"

https://m.edsoo.ru/N8G3R1V0B

20

[TonsTue o mpeodbpazoBaHUU
moa00us

https://m.edsoo.ru/M7B4Q1A0U

21

COOTBETCTBEHHBIE DJIEMEHTEI
noJ00HBIX (pUryp

https://m.eds00.ru/S400S7A9J

22

CoOTBETCTBEHHBIE 3JIECMEHTHI
MOJI00HBIX (HUTYp

https://m.edsoo.ru/E7U8F3130Q

23

Teopema o nmpousBeeHUN
OTPE3KOB XOpJ, TEOPEMA O
IIPOU3BEICHUN OTPE3KOB
CEKyLIUX, TeoOpeMa O KBaJpare
KacaTeJIbHOU

https://m.edso0.ru/L7X7S0V7N

24

Teopema o mpousBeAeHUN
OTPE3KOB XOp, TEOPEMA O
MIPOU3BEICHUH OTPE3KOB
CEKYLIUX, TeOpemMa O KBaJpare
KacaTeJIbHOU

https://m.edsoo.ru/Y8V3M50Q7U

25

Teopema o mpousBeeHUU
OTPE3KOB XOpJI, TEOpPEMA O
IIPOM3BEACHUU OTPE3KOB
CEeKYIIHX, TeopeMa O KBajpare

https://m.edsoo.ru/15Y4U2J8K



https://m.edsoo.ru/U5A4N9B4X
https://m.edsoo.ru/B2Z3A3G5D
https://m.edsoo.ru/X0O8I4D8O
https://m.edsoo.ru/H4L7L1V9E
https://m.edsoo.ru/N8G3R1V0B
https://m.edsoo.ru/M7B4Q1A0U
https://m.edsoo.ru/S4O0S7A9J
https://m.edsoo.ru/E7U8F3I3Q
https://m.edsoo.ru/L7X7S0V7N
https://m.edsoo.ru/Y8V3M5Q7U
https://m.edsoo.ru/I5Y4U2J8K

KacaTeJbHOU

26

IIpumeHeHue TeopeM B pelIeHUN
reoOMEeTPUYECKUX 3a1a4

https://m.edsoo.ru/A0P8I303X

27

[IpuMeHeHne TeOpeEM B pELIEHUH
reOMEeTPUYECKHX 3a/1au

https://m.edsoo.ru/P7V2E1D5B

28

IIpumeHeHne TeopeM B pelIeHuN
reoOMETPUYECKUX 3a1a4

https://m.edsoo.ru/U6P7K9X6F

29

KonTpoabHnas pabGora no reme
"IlpeoOpa3oBanue moxo0us.
MeTprueckue COOTHOIIEHHS B
OKpyskHOCTH"

https://m.eds00.ru/G4N3060Q7B

30

31

OmnpenesneHne BEKTOPOB.
DU3NYECKUN U TEOMETPUUYECKUI
CMBICIT BEKTOPOB

CrnoxxeHue 1 BBIYUTAHUE
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
YHCIIO

https://m.edsoo.ru/\W5U3B7V4A

https://m.edso00.ru/Q4Z22G9U6P

32

CroskeHne U BEIYUTaHHUE
BCKTOPOB, YMHOKCHHEC BCKTOpA HA
YHUCJIIO

https://m.edsoo.ru/S6W1WO0E9T

33

Co>XeHHE U BHIUNTAaHHUE
BCEKTOPOB, YMHOKCHHUEC BEKTOPA HA
YHUCJIIO

https://m.edsoo.ru/C3FOF2A0L

34

Pa3nosxeHnne BexTopa 1o AByMm
HEKOJIJIMHEAPHBIM BEKTOpaM

https://m.edsoo.ru/Y9MOS4Y7L

35

Koopaunats! BekTopa

https://m.edsoo.ru/B2X2F606L

36

CxasisipHO€ MPOU3BEICHUE
BEKTOPOB, €T0 IPUMEHEHHUE IS

https://m.edso0.ru/JOG8C1A4M



https://m.edsoo.ru/A0P8I3O3X
https://m.edsoo.ru/P7V2E1D5B
https://m.edsoo.ru/U6P7K9X6F
https://m.edsoo.ru/G4N3O6Q7B
https://m.edsoo.ru/W5U3B7V4A
https://m.edsoo.ru/Q4Z2G9U6P
https://m.edsoo.ru/S6W1W0E9T
https://m.edsoo.ru/C3F0F2A0L
https://m.edsoo.ru/Y9M0S4Y7L
https://m.edsoo.ru/B2X2F6O6L
https://m.edsoo.ru/J0G8C1A4M

HaXOXACHUA JJIMH U YI'JIOB

CkanspHoe Npou3BeieHNE

37 BEKTOPOB, €r0 PUMEHEHHE IS https://m.edso0.ru/E8Y6L1K8G
HAXOXKICHUS JJIUH U YTIIOB
P

38 CHICHUE 337141 € TTOMOTHBIO https://m.edsoo.ru/JSUOE1A20
BEKTOPOB
IT

39 PUMCHEITE BEITOpOB it https://m.edsoo.ru/Y6L2Q5W4B
peeHus 3a1a4 GU3NKU
K 0

40 ONTPOJILIAT paboTa Mo Teme https://m.eds00.ru/B8Z7R7R3V
"BekTopb1"

a1 JleKapTOBEI KOOPAMHATEI TO'ICK Ha https://m.eds00.ru/P713PENS|
IUIOCKOCTH

42 YpaBHeHne IpAMOit https://m.eds00.ru/C3C1S1L1T

43 YpaBHeHUE MPSIMOI https://m.edso00.ru/Q4C4R9P7V

44 YpaBHEHHE OKPYKHOCTHU https://m.eds00.ru/M80400P6T
K

45 OOPAMHATH TOREK ne“pecequI/m https://m.edso0.ru/W9L3G6K5D
OKPY’KHOCTH U IPAMOI1
Meron KOOpAMHAT NPH PELICHUN

46 TEOMETPUYECKHX 3a7ad, https://m.edsoo.ru/J8F3V8V0OX
NPaKTUYECKUX 3a/1a4
Meton KoopAMHAT MPU PEeLICHUN

47 T€OMETPUYECKHX 3a1ad, https://m.edsoo.ru/U2P9F4Y1R
NPaKTUYECKHX 33124
Meroxa KOOpAUHAT IPU PELICHUU

48 reOMETPUUECKUX 3a/1a4, https://m.edsoo.ru/COE1B7W5E
NPaKTUYECKUX 3a/1a4
K 0

49 OHTPOJLHAT paboTa MO TEME https://m.eds00.ru/F6Q7C405E

" lekapTOBbI KOOPANHATHI HA



https://m.edsoo.ru/E8Y6L1K8G
https://m.edsoo.ru/J8U0E1A2O
https://m.edsoo.ru/Y6L2Q5W4B
https://m.edsoo.ru/B8Z7R7R3V
https://m.edsoo.ru/P7I3P8N5I
https://m.edsoo.ru/C3C1S1L1T
https://m.edsoo.ru/Q4C4R9P7V
https://m.edsoo.ru/M8O4O0P6T
https://m.edsoo.ru/W9L3G6K5D
https://m.edsoo.ru/J8F3V8V0X
https://m.edsoo.ru/U2P9F4Y1R
https://m.edsoo.ru/C0E1B7W5E
https://m.edsoo.ru/F6Q7C4O5E

ImJiIockocTu'"

HpaBI/IJ'II)HI)Ie MHOT'OYT'OJIbHUKH,

50 1 https://m.edsoo.ru/D8M7C4B3B

BBIYMCIICHHE UX JIIEMEHTOB
51 Yucno n. /[nHa OKpyKHOCTH 1 https://m.eds00.ru/S2D0A8I0G
52 Yucno n. [[nmuHa OKpYKHOCTH 1 https://m.edsoo.ru/H7E4B7J1N
53 JmmHa 1yru OKpY>KHOCTH 1 https://m.edso0.ru/16G2X5M8B
54 Panuannas mepa yria 1 https://m.edso0.ru/A2X3T6K0Y
55 iiﬁ:;f: Kpyra, CERTopa, 1 https://m.eds00.ru/J2Q4S3W9IR
56 ?;‘;Ef: KpyTa, CEKTOPa, 1 htps://m.eds00.ru/S1FABIQ7C
57 g:;i;:if; KPyrd, COKTopd, 1 https://m.edso0.ru/C9SOMOWIC
58 ITousTne 0 ABMKEHUH INIOCKOCTH 1 https://m.eds00.ru/Q9L.20519L
59 [TapanienpHblii NEPEHOC, TOBOPOT 1 https://m.edsoo.ru/P8Y9BIL3H
60 [TapannenpHBIi IEpEHOC, TOBOPOT 1 https://m.edsoo.ru/N7G212Y2T
61 ITapayienpHBIi IEPEHOC, TOBOPOT 1 https://m.eds00.ru/T8D4B6J1R
62 R 1 https://m.eds00.ru/Z4X4NSHEX

pelLeHn! 3a1a4

KonTposbHasi paGora no remam

"IIpaBuJibHbIE
63 MHOI0YTr0JIbHUKH. 1 https://m.edsoo.ru/BINSPE6DIG

OxpyxkHOCTB. /IBHKEHUA

m1ockocTu"

[ToBTOpeHue, o600IIEHNE,
64 cUcTeEMAaTHU3aIMs 3HAHUH. 1 https://m.edsoo0.ru/W4D9F7T2J

N3mepenne reoMeTpu4ecKux



https://m.edsoo.ru/D8M7C4B3B
https://m.edsoo.ru/S2D0A8I0G
https://m.edsoo.ru/H7E4B7J1N
https://m.edsoo.ru/I6G2X5M8B
https://m.edsoo.ru/A2X3T6K0Y
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BeInuuH. TpeyronbHuku

65

[ToBTOpenue, o6001IIEHNE,
cucTeMaTH3aIus 3HAHUI.
[TapannensHbie n
NEePHEHANKYJIPHBIE PSIMbIE

https://m.edsoo.ru/L6T9VIM1M

66

[ToBTOpenme, o6o0IEeHNE,
cucTeMaTH3aIus 3HAHW.
OKpy’>KHOCTb U KpYT.
['eomeTpryeckne MOCTPOCHHUS.
VYTIbI B OKPY>KHOCTH

https://m.edsoo.ru/SSWOE7W4E

67

[ToBTOpenue, o6001IIEHNE,
cucTeMaTH3aIus 3HAHU.
BrimcanHble 1 onmMcaHHbBIE
OKPY’KHOCTH MHOTOYT'OJIbHUKOB

https://m.edsoo.ru/H4W1W5T30Q
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Hrorosasi KoHTpOJIBLHasI paboTa

https://m.edsoo.ru/1408W0C10

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

9 KJIIACC

Kon
NPoBePsIEeMOro
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

6

I'eometrpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMUA OCTPBIX YIJIOB, HAXOAWUTH C UX
MIOMOUIbIO PA3JIMYHBIE AJIEMEHTHl MPSIMOYTOJIBHOTO TpPEYroJIbHUKA
(«pemieHne  TPSAMOYTOJBHBIX — TPEYroJibHUKOB»). Haxomuts (¢

MOMOUIbIO KaJIbKYJIATOPA) AJTUHBI U YIIIbI 1711 HETAOIMYHBIX 3HAYSHHI

6.2

ITosnb30BaThCA hopmynamu MPUBECHHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIECTBOM Il HAXOKIECHUS COOTHOLIEHUM

MCIKAY TPUTOHOMCETPUICCKHUMHA BCIIMUMHAMUA

6.3

Hcrnonb30BaTh TEOpEMBI CHHYCOB M KOCHHYCOB JJISI HAXOXKICHHS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJbHHUKA («PELICHUE TPEYrOJIbHUKOBY),

MNPUMCHATH UX IIPU PCILICHUU 'COMCTPHUICCKUX 3ada1

6.4

Bnagerp mnonsaTusMU npeoOpazoBaHus MOAOOUS, COOTBETCTBEHHBIX
a7eMeHTOB TMOoA00HBIX (uryp. Ilomp3oBaThCsi CBOMCTBAMHU MOI00MS
MPOU3BOJIBHBIX (QUTYP, YMETh BBIUUCIATH JIIMHBI U HAXOJUTh YIJIBI Y
nonoOubIX Quryp. IlpuMeHsATh CBOWCTBA MOAOOMS B MPAKTHUECKHX
3ajayax. YMeThb TMPUBOAMTH MpPHUMEpPhl MOMOOHBIX GUTYp B

OKpYXaloIeM MUpe

6.5

Ilonp30BaTbcss TEOopeMaMu O IMPOU3BEACHUHM OTPE3KOB XOpA, O

MMPOU3BCACHUU OTPC3KOB CCKYIIUX, O KBAApaTe KacaTelIbHOM

6.6

[lonp30BaTbCs BEKTOpaMH, TMOHUMATh HX TEOMETPUYECKHH U
¢bu3nyecKkuil CMbICH, NPUMEHATh MX B PEIICHUH T€OMETPUUYECKUX U
¢usnueckux 3amad. [IpUMEHATH CKalIsIpHOE MPOW3BEJCHHE BEKTOPOB

JJIT HAXOKACHUA IJIMH U YTJIOB

6.7

ITonp30BaThCS METOAOM KOOpAMHAT Ha IINIOCKOCTH, IIPUMCHATH €TO B

PEIICHUU IT'€COMECTPHUYCCKUX U MPAKTHYCCKUX 3a1a4




BJ'IaI[eTB IIOHATHUAMU IMpaBUJIBHOI'O MHOI'0OYI'OJIbHHKAa, JJINHBI

OKPY’KHOCTH, JUIMHBI AYI'M OKPYKHOCTH W paJuaHHON Mephl yria,

o8 YMETh BBIUMCIATH IUIOMIAAb Kpyra W ero yacteir. IlpumeHsTh
MOJTyYEHHBIC YMEHHSI B MPAKTUYECKUX 3a/1aUax
6.9 Haxonuth ocu miu EHTPhl CAMMETPUH (PUTYD, TPUMEHSTh JIBHXKCHHS
. IJIOCKOCTH B MPOCTEHIINX CIydasx
[lpuMeHATh TONy4YCHHBIE 3HAHWS HA TPAKTUKE — CTPOUTH
MaTeMaTHYeCKHe MOJENU IJisl 3a7a4 pealbHOW XU3HU U MPOBOJUTH
6.10 COOTBETCTBYIOIIIME BBIYUCICHUS C TPUMEHEHHWEM TMOA00usI |

TPUTOHOMETPUUECKUX (QYHKIUM (MONb3ysiCh, TAe HEOO0XOIUMO,

KaJIbKYJIATOPOM)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUSA
6 I'eomerpust
6.1 Cunyc, kocunyc, Taresc yrios ot 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX/1ecTBO. DOPMYJIIbI TPUBEICHHUS
Pemenne TpeyrompHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PemieHue
6.2 MPAKTUYECKUX 3a/ad C MCIOJIb30BAaHUEM TEOPEMBbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeoOpazoBanue momoows. [Togode COOTBETCTBEHHBIX YJICMEHTOB
6.4 Teopema 0 Mpou3BEAECHUH OTPEZKOB XOPJ, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB
' CEKYILHX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bekrop, imHa  (MOAOydab) — BEKTOpa,  COHAIIPABIEHHBIE  BEKTOPHI,
65 IPOTUBOMOJIOXHO  HAlpaBJIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpaly HaJ BeKTopaMu. Pa3noxxeHue BekTopa Io JIByM
HEKOJUIMHEapHbIM BEKTOpaM
65 Koopaunats! Bexktopa. CkansipHOe NpPOU3BEIACHUE BEKTOPOB, IPUMEHEHUE IS
' HaXO0XJI€HUS JUIMH U YIJIOB
JlekapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHUS INPSMON U OKPYKHOCTH B
6.7 KOOpAMHATAaX, IEPECEUEHNE OKPY>KHOCTEH U NpAMbBIX. MeTol KOOpAUHAT U €T0
IPUMEHEHHE
6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKH
6.9 JnuHa okpyxHOCTU. ['pagycHas u paguaHHas Mepa yria, BIUUCIEHUE UIUH AyT
' OKPYXHOCTEH
6.10 [Tnomans kpyra, ceKTopa, CEerMeHTa
6.11 JIBuKeHMsT IUIOCKOCTM M BHYTPEHHUE CHUMMETpUM (Guryp (3j€eMeHTapHbIe
' npeactasieHus ). [lapamiensuerit neperoc. [loBopot




bJiiok «BepoSITHOCTb M CTATUCTHKA) 9

HOACHUTEJIBHAA 3AIIMCKA

B coBpemeHHOM 1IM(POBOM MUpPE BEPOATHOCTh M CTATUCTUKA NMPUOOPETAIOT
BCE€ OOJIBLIYIO 3HAYUMOCTb, KaK C TOYKH 3PEHHS MPAKTUUYECKUX MPHUIIOKEHUH, TaK
U UX pOJIM B 00pa30BaHUM, HEOOXOAMMOM KaKJOMY YeJIOBEeKYy. Bo3pacrtaer uucio
npodeccuid, Mpu OBIAJICHUN KOTOPBIMU TpeOyeTCsl Xopolasi 6a3oBasi MOATOTOBKA
B 00JIacTU BEPOSTHOCTU M CTAaTUCTHKH, Takas [OATOTOBKA BakHa IS
HPOJOJDKEHUsT 00pa30BaHUs U JIsl YCHEIIHON MPoQecCuOHAIBHON Kapbephl.

Kaxx11p1i1 4enoBeK NOCTOSHHO MPUHUMAET PELICHHS] HA OCHOBE UMEIOILIUXCS Y
HEro JIaHHbIX. A JIJI1 00OCHOBAHHOTO MPHUHSTHUSL PEUICHUS B YCIOBHUSIX HEIOCTATKa
Wi N30bITKAa MHPOPMALIMU HEOOXOAMMO B TOM UYHCIE XOPOIIO CHOPMUPOBAHHOE
BEPOATHOCTHOE U CTATUCTUYECKOE MBIIIUICHHUE.

NMeHHO mo3TOMYy OCTpO BCTajda HEOOXOAMMOCTh C(HOpPMHUPOBATH Y
oOyuarouuxcs QyHKIMOHAIbHYIO I'PaMOTHOCTb, BKJIIOUAIOIIYIO B c€0sl B KAUECTBE
HEOTBEMJIEMOM  COCTABJIAIOIIEH  yMEHHE BOCIPUHMMATb W KPUTUYECKHU
aHAJIM3UPOBATh MH(POPMALUIO, TPEICTABICHHYIO B pa3InYHbIX (hOpMax, MOHUMATh
BEPOATHOCTHBII XapakTep MHOIMX peajJbHbIX MPOLECCOB M 3aBUCUMOCTEM,
POU3BOJIUTD NMPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMH MPUHITUIIAMU cOOpa, aHaIu3a u
OpPEICTaBICHUS JAHHBIX U3 PA3IMYHBIX cep >KU3HH OOIIecTBa M TroCyIapcTBa
npuoOIIaeT O0y4yarIUXcs K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKHM Pa3BUBAET HABBIKM OpPraHHU3allMU Tepedopa M mojcyéra yucia
BapUaHTOB, B TOM YHCJIE B IPUKJIAJAHBIX 33/1a4aX. 3HAKOMCTBO C OCHOBaMH TEOPUH
rpadoB co3naét MmaTeMaTuyeckuil GpyHIaMeHT At GOPMUPOBAHUS KOMIIETEHITHI B
o0nacTu UHPOPMATUKH U HUGPOBBIX TexHOJNOrWM. [Ipyn M3ydyeHUn CTaTUCTUKU U
BEPOSTHOCTH OOOTraIlaroTCsl MPEACTaBICHUs OOYYaloOIUXCS O COBPEMEHHOU
KapTHHE MHUpa U METOJaX €ro MccieqoBaHus, (GopMHpyeTcs MOHHUMAaHHUE POJIH
CTaTHCTUKH KaK MCTOYHUKA COIMATIbHO 3HAYMMON MH(OPMALIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOI'O MBIIIIJICHUS.

B coorBercTBUM € JaHHBIMU LENIIMU B CTPYKTYyp€ NpOrpamMMbl yueOHOIo
Kypca «BeposiTHOCTh U CTaTHCTHKa» OCHOBHOT'O OOIEro oOpa3oBaHUs BbIJICICHBI
CIelyIolMe CoepKaTeNnbHO-MeToAn4Yeckue auHuu: «lIpencraBieHne AaHHBIX U
onucareybHasg CTAaTUCTUKA», «BepoATHOCTH», «DIEeMEHThl KOMOWHATOPUKN,
«BBenenue B Teoputo rpaoB».

Conepxanue nmnHuK «lIpencraBieHne TaHHBIX U ONKCATENbHAs CTATUCTUKA
CIY>KUT OCHOBOM 1Ji1 (pOPMHUPOBAHUS HABBIKOB palbOThl ¢ HHQoOpmarmein: ot
YTeHUs] M MHTepHpeTanuu WHGOpMaIMK, TPEACTaBICHHOW B TaliuIax, Ha
auarpamMmax M rpadukax, A0 cOopa, MNPEACTAaBIECHUS U aHajiu3a JaHHBIX C



UCIIOJIb30BAHUEM CTATUCTHUUYECKUX XAapPaKTEPUCTUK CPEIHUX M PaCCEHUBAHUA.
PabGoras ¢ nmaHHBIMH, OOydJarolIMecs y4aTCs CUUTHIBATh W HHTEPIPETUPOBATH
JAHHbIE, BBIJBUTaTh, apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUIINE TUIOTE3HI,
Pa3MBIIUIATH HaJ (PAKTOpaMH, BBI3BIBAIOIIMMU HU3MEHUYMBOCTH, M OIEHUBATh X
BJIUSIHME HA PACCMATPUBAEMbBIE BEIMUUHBI U ITPOLECCHI.

NHTYynTHBHOE NpEACTaBICHUE O CIy4alHOW W3MEHUYMBOCTH, MCCIIEOBaHUE
3aKOHOMEPHOCTE M TEHACHLUHWM CTAHOBUTCS MOTHBHUPYIOLIEH OCHOBOM IS
VU3YyUYECHUSI TEOPUU BEPOITHOCTEW. bosbllloe 3HAaYEHHME HMMEIOT MPAKTUYECKUE
3aJJaHUs], B YACTHOCTH OMBITHI C KJIACCUYECKUMH BEPOSATHOCTHBIMU MOJICIISIMHU.

[TonsiTue BEpPOSTHOCTH BBOAMUTCS KaK Mepa MPaBIOMOJ00Ms CIIy4ailHOro
cooprtTus. [lpm wm3ydeHun ydueOHOTO Kypca oOOydarommuecss 3HAKOMSTCS C
NPOCTEUIIMMUA  METOJaMH  BBIYMCJICHHS  BEPOSTHOCTEM B CIIyYalHBIX
AKCIIEpUMEHTAX c PaBHOBO3MOXHBIMHU 3JIEMEHTApHBIMU HCXOJaMH,
BEPOSTHOCTHBIMU 3aKOHAMH, TTO3BOJISIONIUMHU CTaBUTh M PEIIaTh 00JIee CIOXKHBIE
3amaun. B ydeOHBIN Kypc BXOAST HayalbHBIC NPEICTABICHUS O CIIyYailHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOK€CTBAMHU M OCHOBHBIMHU OMNEpalUsIMU HaJl MHOXXECTBAMH, PACCMaTPUBAIOTCS
MIpUMEPbl NIPUMEHEHUS JJIsl PEIICHUS 3a/1a4, a TAKKE HCIOJIb30BAaHMS B JPYTHX
MaTeMaTHYECKUX Kypcax U y4eOHBIX IpeaMeTax.

B 7-9 knaccax usydaercs y4eOHBIN Kypc «BepoATHOCTh M CTaTHUCTHKA», B
KOTOpbId  BXO#AT paszzaensl: «llpencraBieHrie MaHHBIX W ONKCATENIbHAs
CTaTUCTHKA», «BeposaTHOCTbY, «IJIeMEHThl KOMOMHATOpuku», «BBeneHue B
Teoputo rpadoBy.

Ha uzyuenne yueObHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBoaUTCsS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Henento), B 8 kiacce — 34 ygaca (1 yac B
Henento), B 9 kiacce — 34 vaca (1 4ac B Heneno).



COILEPKAHUE OBYYEHUA
9 KIIACC

[IpencraBienrie gaHHBIX B BUjAe TaOuuIl, JAuarpamM, TpaduKoB,
UHTEpIpeTaIus JaHHbIX. UTeHrne U MoCTpoeHHue Tabull, Juarpamm, rpadukoB mo
peabHBIM JaHHBIM.

[TepecranoBku u gakropuan. CoyeTaHus U YUCIO couyeTaHuil. TpeyronbHUK
[Tackans. Pemenue 3a1a4 ¢ uCnoyib30BaHMEM KOMOMHATOPUKH.

['eomerpuueckass BeposTHOCTh. CiydailHbId BBIOOp TOYKM W3 (GUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTd OKPYKHOCTH.

HcnbiTanne. Yenex m Heymada. Cepus HCIBITAHMM 110 TEPBOTO ycCIexa.
Cepusi ucnbiTanuii bepnymiu. BeposTHocTH COOBITHII B CEpUU  HCHBITAHUUN
bepuymm.

CnyvailHass BeNMYMHA W pacOpelielIeHHE BEPOATHOCTE. MaremaTuyeckoe
OXuJaHue W jaucnepcus. llpuMepsl MaTEeMaTHYECKOrO  OXKHUJAHUS — Kak
TEOPETUUYECKOI0 CPEIHEr0 3HAYCHUS BEIMYMHBI. MaTemMaThyeckoe OXHUIaHWUE U
JNUCIIEPCUSL CIy4YaWHOM BEJIIMYMHBI «YHUCIIO YCIEXOB B CEPUU HCHBITAHUU
bepnynnm».

[Tonsatue o 3akoHe OoybiKMX yKcel. M3MepeHune BEepOITHOCTEH C MOMOIIbIO
yacToT. Posib 1 3HaUeHHe 3aKoHa OOJIBIINX YUCEN B PUPOJIE U OOLIECTBE.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«BeposTHOCTB M CTATUCTUKA» XapAKTEPU3YIOTCS:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSBIICHUEM MHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHX
MAaTE€MATUKOB M POCCUMCKOW MAaTEMaTUYECKOW IIKOJbI, K HCIIOJIB30BAHUIO ITHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp IPakJIaHCKOro odiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C IpPAaKTUYECKHUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE B pEUICHUM IPAKTHUYECKUX 3aaad
MaTE€MAaTU4YECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMAaTHYECKOTO
o0pa3oBaHUs Ha MPOTSXKEHHHM BCEH KM3HU I YCHEMHOM NpodecCHOHATbHOM
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
HOCTPOEHUEM MHAMBUYAIbHON TPAeKTOPUM 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CIOCOOHOCTBKO K OMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajJlad, pEIICHUH, PacCYKIEHUH, YMEHUIO BUJETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKu Kak cdepbl ueroBeYecKoi
NEATENbHOCTH, JTANlOB €€ pa3sBUTHS M 3HAYMMOCTH I PA3BUTHS LIUBWIN3ALNU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NIO3HAHUS MHpPA, OBJAJCHUEM IMPOCTEUIIMMH HABBIKAMH HCCIIENOBATEIbCKON
NEATEIbHOCTH;



6) ¢usumyeckoe BocnuTaHue, GopMHpPOBAHHME KYJbTYPbl 310POBbS H
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
37I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
AKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pehIEKCHUHU, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH Cpebl, IUIAHUPOBAHUS IIOCTYIIKOB U
OIICHKH WX BO3MOXKHBIX IOCJEICTBUU IS OKPY)KAOIIEH CpPEIbl, OCO3HAHHUEM
100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelIeHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbLHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTUX;

HEOOXOAUMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAaHHWM, B TOM YHCIIE
dbopMyIUpoBaTh UEH, MOHATHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSIX, B TOM YHUCJIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOUIMNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIC peIIeHus U JeHCTBUS, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIATh U XaPAKTEPHU30BATh CYIIECTBCHHBIC NMPU3HAKH MAaTEMATHYECKUX
00BEKTOB, TOHATHW, OTHOIICHWA MEXIYy TMOHATUAMH, (OPMYIHPOBATH
OTIpEeNeNICHUs]  TOHSATUH, YCTaHABIMBATH  CYIIECTBEHHBIA  TPU3HAK
Kiaccu(uKanuy, OCHOBaHUS i OOOOIIEHHWS W CpaBHEHUS, KPHUTEPUU
MIPOBOJUMOTO aHAJIH3A,;

e BOCIPUHUMATh, (OPMYIHPOBATH MW  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEpIAUTEIbHBIC W OTpPHUIATENbHBIC, CIWHWYHBIC, YacTHBIE W 0O0IIue,
YCIIOBHBIE;



BBIBIISAITh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTUBOpeUHss B (akTaxX, [aHHBIX, HAOJIONCHUSX U YTBEPKICHHSIX,
npeniaraTh KpUTEPUU JUTs BBISIBJICHUSI 3aKOHOMEPHOCTEH U MIPOTUBOPEUHH;
JIeNaTh BBIBOJBI C HWCIIONIH30BAHHEM 3aKOHOB JIOTWKH, JCTYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeahbCTBA MaTEMAaTUYECKUX YTBEPXKICHUHU (NpsIMBIE W OT
MPOTHUBHOI'0), TPOBOJUTH CAMOCTOSATEIFHO HECIOXKHBIE J0KA3aTelbCTBa
MaTeMaTH4YeCKUX (HaKTOB, BBICTpAWBATh aAPTYMEHTAIMIO, TPUBOJIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 pelieHus y4eOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOUPATh HamWOoOJee TMOAXOAAIMUNA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUNH WHCTPYMEHT IO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHPYIOMIME MPOTHBOpPEUYHE, MPOOIEeMY,
CaMOCTOSITEIbHO ~yCTaHABIMBaTh HCKOMOE U JaHHOe, (opMHUpOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

NPOBOJUTH MO CAaMOCTOSATEIBHO COCTaBJICHHOMY TIUIaHY HECIOXKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEA0BAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEN
MaTeMaTU4YECKOro 00HEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;
CaMOCTOSITEILHO (POopMyTHUpOBaTH 0000IIEHNST U BBIBOJIBI MO pe3yJIbTaTaM
NPOBENEHHOTO HAOIOCHUS, HUCCIIEIOBAaHMS, OIICHHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB U 0000IIECHUI;

MIPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCA, a TAKKE BBIIBUTATh
MPENOIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHUPOBATH
UH(POPMAIUIO PA3IUYHBIX BUAO0B U (GOPM IPEICTABICHUS;

BbIOMpaTh (OpMY MPEACTABICHUS HMHPOPMALMU U HWLIFOCTPUPOBATH
peliaeMbple 3ajadyd CXeMaMu, JAuarpaMMaMmM, HWHOM TIpadukod M HX
KOMOMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMK TO KPUTEPHSIM, MPEATOKEHHBIM
YUHUTEIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘lEﬁHLIe IleﬁCTBHH:

BOCIIPUHUMATH U (HOPMYIUPOBATH CY>KJI€HUS B COOTBETCTBHUH C YCIOBUSMU
U 1IEJISIMU OOIIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JIaBaTh IMOSICHEHHS 1O XOAY PEUICHHUS
3a/1a4yv, KOMMEHTUPOBATh MOJYyUYECHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXKIIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOUN TEMBI,
npoOJeMbl, pelIaeMoi 3aJauu, BhICKAa3bIBATh HJIEH, HAICJICHHBIE HA MOUCK
pelIeHus, COIMOCTABJISITh CBOU CYXIEHUS C CYXJICHUSMU JIPYyTUx
YYaCTHUKOB JHAJIOra, OOHAPYKHUBATh Pa3jMdve€ U CXOJICTBO MO3UIIUMA, B
KOpPEKTHOU popme hopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
MpEeACTaBIATh pe3yabTaThl penieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCIIeIOBaHUs, POEKTA, CAMOCTOSATEIBHO BIOMPATh ()OpMAT BHICTYILJICHUS
¢ y4€ToM 3aja4 MPE3eHTAlUU U OCOOCHHOCTEN ayTUTOPUH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW ¥ WHIUBUYATBHON
paboTHI MPHU PEIICHUN YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

NPUHUMATh 1€JIb COBMECTHOM NE€ATEeIbHOCTH, IUIAHUPOBATh OpraHU3aIUI0
COBMECTHOM paloThl, pachpeaensTb BUIbl pPabOT, JOroBapUBATHCA,
00CYXIaTh TPOIECC U Pe3yIabTaT paboThI, 0000MAaTh MHEHUS HECKOJIbKUX
JIIO/ICH;

y4acTBOBaTh B TPYMNOBBIX (popmax paboTel (0OCYXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIC IITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPIAWMHUPOBATH CBOM JIEUCTBUA C JPYTUMH YIEHAMU KOMAaH/IbI,
OIICHUBATh KAa4eCTBO CBOEr0 BKJaJa B OOUIUMH MPOAYKT IO KPUTEPUSIM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITH IUIAH, JITOPUTM PEIICHUs 3a7adyul (HWJIH €ro
4acTh), BBIOMpATh CMOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEeHTUpOBaTh U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIA HHTEJJICKT:

BJIQJIETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJISI ITPOIlecca U pe3ysibTaTa
pelLIeHUs MAaTEMATUYECKOM 3a/1a4H;

MIPEABUAETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA JICITEIBHOCTH MOCTABICHHOM LIEJIH U
YCIIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHIKCHHSI WIM HEIOCTHKEHUS eI,
HAXOJUTh OMNOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIBTATDI

K xoHmy oOyuenus B 7 kJacce OOYYarOIIMIICS TOMYYHUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTAThI:

Yurarh wuHOpMaIUIo, NPEACTAaBICHHYIO B Ta0nWIax, Ha JuarpaMmax,
NPECTaBIATh JaHHBICE B BUAE TaOJNHIl, CTPOUTH JgUATPAMMBI (CTOJIOMKOBBIE
(cTonbyaThie) U KPYTOBBIE) IO MaCCUBaM 3HAYCHUM.

OnuceiBaTh W UHTEPOPETUPOBATH  PEAJbHBIC  YKCJIOBBIE  JAHHBIE,
npeAcTaBlIeHHbBIC B Ta0MMIIAaX, HA JUarpaMmax, rpadukax.

Hcnonw3oBaTh M1 ONKMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU:
cpenHee apudpMeTHueckoe, MeauaHa, HauOoJblliee W HaWMEHbIee 3HAYCHUS,
pa3Mmax.

Nmere mpencraBieHWe O CIy4alHOM W3MEHYMBOCTM Ha IIPUMEpPAX ILIEH,
GU3NYECKUX BEIWYMH, AHTPOMOMETPUYECKUX AAHHBIX, UMETh MPEICTaBICHUE O
CTaTUCTUYECKOU YCTOMYMBOCTH.

K xoHmy oOydenus B 8 kJiacce OOYyYarOIIMICS TOJYYHUT CICAYIOIINE
pEAMETHBIE PE3YJIbTATHI:

N3Bnekats U mnpeoOpa3oBbIBaTH HMH(POPMAIUIO, MPEJCTABICHHYIO B BHJE
Tabaul, quarpamm, rpaduKkoB, IPEACTaBISATh JIaHHBIC B BUJE TAOJUII, TUAarpaMM,
rpaduKoB.

OnuchiBaTh JAHHBIE C TOMOINBIO CTATUCTUYECKUX IOKa3aTeNel: CpeIHuX
3HAYCHUH U Mep paccenuBaHus (pa3Max, TUCIEPCUs U CTAHIAPTHOE OTKIIOHEHUE).

HaxoauTe 4acTOThl YUCIOBBIX 3HAUYCHUM U YACTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJibTaTaM U3MEPEHU 1 HaOJII0ICHHM.

HaxonuTe BEpOATHOCTH CIy4alHBIX COOBITUH B ONBITAX, 3HAs BEPOATHOCTU
3JIEMEHTapHBIX COOBITUHA, B TOM YHCJIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITHSIMU.

Hcnonp3oBaTh rpadudeckue MOJEIH: JEPEBO CIYYaHOTO IKCIIEPUMEHTA,
nuarpamMMbl Didiepa, YiciioBas mpsiMas.

OnepupoBaTh MOHSTUSIMU: MHOXECTBO, IOJAMHOXXECTBO, BBINIOJIHATH
oreparuyu  HaJ MHOXXECTBAaMM: OOBEIWHEHHE, IIepecedeHre, JONMOJIHCHHE,
MEPEUYUCIISITh AIIEMEHTHI MHOXECTB, IPUMEHSTh CBOMCTBA MHOMXECTB.

Ucnonw3oBaTh rpaduyeckoe MpPEACTaBICHUE MHOMXKECTB M CBSI3EH MEXKIY
HUMH JIJI1 ONTMCAHMs TIPOLIECCOB U SIBJICHUM, B TOM YMCII€ MPU PEIISHUHU 3a7a4 U3
JIPYrUX y4eOHBIX MPEIMETOB U KYPCOB.

K koHmy oOydenms B 9 kJacce OOYYarOIIMICS IOJYYHT CICTYIOIIUE
peAMETHBIE PE3YJIbTaThI:

N3Bnekath © mnpeoOpa3oBbIBaTh HH(OpMAIMIO, TMPEICTABICHHYIO B
pPa3NUYHBIX MCTOYHUKAX B BHJE TaOiWil, aAuarpamMm, rpadukoB, MpPECTaBISATH
JaHHBIC B BUC TaOJIMII, THarpaMM, rpaduKoB.



PemaTte 3amauuM oOpraHu3OBaHHBIM TIepeOOpPOM BApPHUAHTOB, a TAKKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp3oBaTh omnucarelbHble XAPAKTEPUCTUKHU 11 MACCUBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEJHUE 3HAUEHUS U MEPBI PACCEUBAHUS.

Haxonuth 4acToThl 3HAYEHU M 4acTOThI COOBITHSI, B TOM YHUCIE MOJIb3YSCh
pe3yibTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHU.

HaxonuTh BEpOATHOCTH CIyYalHBIX COOBITUN B M3YyYEHHBIX OMBITAX, B TOM
YHCJI€ B OMNbITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSMH, B CEpUAX
VICTIBITAHUH J10 IIEPBOI0 yCIIEXa, B CEPUAX UCIBITaHUN bepHyiu.

NUmerp mnpencraBiieHME O CIy4alHOM BEIMYMHE U O pacCHpeNcCHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHne O 3aKOHE OONBIIMX 4YHUCET KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHON M3MEHYMBOCTU U O POJIA 3aKOHA OOJBIIUX YHCEN B
IpUpOJIE U OOIIECTBE.



TEMATUYECKOE INTAHUPOBAHUE
9 KUIIACC

Kosan4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBanue pa3aejoB U TEM nudposbIe
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bubmuorexa [IOK
1 Hosroperme kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bu6nuorexa [IOK
2 DJICMEHTEI KOMOMHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 T'eoMmerpuueckast BEpOATHOCTh 4 bubmorexa IOK
p P https://m.edsoo.ru/7f41a302
bubnunorexa LIOK
4 Henbrranns bepuyium 6 1 https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
> CoryuaiiHas BennHa 6 https://m.eds00.ru/7f41a302
bubmuorexa [IOK
6 OBodmerue, KOHTPOIE 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 34 1 2



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

HNOYPOYHOE IIVTAHUPOBAHHUE

9 KIIACC
KosaunyecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoxa Kontpoabnbie | IIpakTnueckne Aata i ppoBLIe
Bcero H3ydeHHUsi | oOpa3oBaTebHbIE
padoTsbI padoThbI
pecypchbl
1 IloBropenue. IIpencraBnenue 1 bubnnorexa [IOK
TAaHHBIX https://m.edsoo.ru/863f47ea
5 [ToBTOopenue. OnucaTenbHas 1 bubnmnoreka [JOK
CTaTUCTHKA https://m.edso0.ru/863f47ea
3 [ToBTOopenue. Onepauuu Haj 1
COOBITUAMHU
4 [ToBTOpenue. HezaBucumocThb 1
cOOBITHI
5 KombunaTopHoe npasuiio 1 bubnmorexa [IOK
YMHOXEHHUS https://m.eds00.ru/863f4e16
6 [lepectanoBku. @akropuan. 1 bubnuorexa [IOK
CoueTraHus U YUCIIO COUETAaHUI https://m.eds00.ru/863f4e16
bu6mmoreka [IOK
! Tpeyromic Hackars 1 https://m.eds00.ru/863f5014
[IpakTrueckas pabora
8 "Brruncienue BeposTHOCTEH ¢ 1 1 bubnmnoreka [JOK
MCIOJIb30BaHNEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
GbyHKIMI 37IEKTPOHHBIX Ta0muI"
I'eomeTrpuueckas BEpOSITHOCTb.
N bu6nunorexa [IOK
9 CrnydaiiHbI# BEIOOP TOYKH U3 1

(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,

https://m.edsoo.ru/863f5884



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
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https://m.edsoo.ru/863f4e16
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U3 IyT'¥ OKPY>KHOCTH

I'eomeTprueckast BEpOSITHOCTb.
Cry4aiiHblii BBIOOP TOUKH U3

bu6nmoreka LIOK

10 (burypsl Ha MJIOCKOCTH, U3 OTpe3Ka, https://m.edso0.ru/863f5a50
U3 1yTH OKPY>KHOCTH
I'eomeTprueckast BEpOSITHOCTb.

11 CrnydaiiHbIii BHIOOP TOYKH U3 bubnnoreka [JOK
(Gurypsl Ha MJIOCKOCTH, U3 OTpeE3Ka, https://m.edsoo.ru/863f5bfe
U3 IyT'¥ OKPYKHOCTH
I'eomerprueckas BEpOSITHOCTb.

12 Crny4daiiHbIit BEIOOP TOUKH U3 bubnmnoreka [JOK
(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5e10
U3 YTy OKPYKHOCTH
HcnbiTanue. Ycnex u Heynava.

13 Cepus ucnbITaHUN 110 IEPBOTO bubmrorexa LIOK
yerexa https://m.eds00.ru/863f6162
HcnbiTanue. Ycnex u Heynaya.

14 Cepus ucnbITaHU 10 IEPBOTO brbmrorexa LIOK
yerexa https://m.eds00.ru/863f6356
HcnbiTanue. Ycnex u Heyaaya.

15 Cepus ucnbITaHUI 10 IEPBOTO
ycrexa
UcnbiTanus bepnysu.

16 BeposiTHOCTH cOOBITHIT B cepuu bubamorera LIOK
ucnbITanuii bepuysm https://m.edsoo.ru/863f64d2
Hcnbrranus beprymnu.

17 BeposiTHOCTH COOBITHI B cepun bubamorera LOK

ucnbiTanui beprymim

https://m.edso0.ru/863f6680



https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
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18 [IpaxkTrueckas pabora "HUcnpiTanus bubnmoreka [JOK
bepnymn" https://m.eds00.ru/863f67de
19 CrnydaiiHast BeJIMYMHA U bubnnorexa [IOK
pacnpeneseHue BEpOATHOCTEN https://m.edso00.ru/863f6b44
20 MareMaTHuuecKkoe 0KHIaHHE U bubnmoreka [JOK
JUCIIEPCUS CITy4ailHOW BEJIMYMHBI https://m.edso0.ru/863f6da6
IIpumepsl MaTeMaTUYECKOTO
21 0XXMJIaHUA KaK TEOPETHIYECKOI0 bubmorexa LIOK
8 P https://m.edso0.ru/863f6f86
CpEIIHEro 3HaYCHHSI BETNYHHbI
bubmmoreka [JOK
22 ITo € 0 3aKoHe 00 ce
o HOHE DOBIIING AHeet https://m.edso0.ru/863f72c4
23 N3mepenue BepoATHOCTEH ¢ bubnuorexa [IOK
TMOMOTIIBIO YaCTOT https://m.eds00.ru/863f7652
24 [IpumeHeHune 3aKkoHa OOJIBIINUX bubnmoreka [JOK
qucen https://m.eds00.ru/863f7116
o5 O06o001eHre, CuCTeMaTH3aIus bubnuorexa [IOK
3HaHui. [IpencraBnenne 1aHHBIX https://m.edso00.ru/863f783c
26 O0001Ienre, cCuCTEMaTH3 AU
3HaHuid. OnucarenbHas CTaTHCTHKA
O0001enne, cuCTeEMaTA3aIUS
27 3HaHui. [IpencraBiaeHue TaHHBIX bubmmorexa [JOK
- peA A ' https://m.edsoo.ru/863f893a
OnwucarenpHas CTaTHCTHKA
O0o001enue, cucCTeMaTH3aIus
28 3HaHUHA. BeposSTHOCTH clTydaitHOTO bubmorera [JOK
+ P ya https://m.edso0.ru/863f7ade
cOOBITHS
O0001Ienne, CHCTEMaTH3AIUS
. . bu6nunorexa [IOK
29 3HaHHWA. BEpOATHOCTH ClIy4aitHOTO

COOBITHSA. DIIEMEHTHI

https://m.edso0.ru/863f7c9c



https://m.edsoo.ru/863f67de
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https://m.edsoo.ru/863f72c4
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KOMOHMHATOPUKH

O0001enne, cuCTeEMaTH3aLIS

. bubmuorexa [IOK
30 SHAHHHA. DNCMCHTEI 1 https://m.edsocl)l.ru/863f7e54
KOMOHWHATOPHUKH
O0001Ienne, CHCTEMaTH3AIUs
31 3HAHUHA. DJICMCHTBI 1 bubmuorexa [IOK
KomOuHaTopuku. CydaiiHbie https://m.eds00.ru/863f8408
BEJIMYUHBI U PACTIPE/ICIICHUS
O0001Ienne, CHCTEMaTH3AIUS
32 3HaHui. CiyJaiiHple BEIMYUHBI U 1 bubmorexa LOK
https://m.edso00.ru/863f861a
pacnpeieeHus
bu6nuorexa LIOK
33 HroroBast koHTpoNbHAs paboTa 1 https://m.edsoo.ru/863f8b56
34 O0001Ienne, CHCTEMAaTH3AIHS 1
3HaHHN
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME



https://m.edsoo.ru/863f7e54
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOMN ITPOT'PAMMBbI

9 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl OCBOCHHS OCHOBHOM
NPoBEePAEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111€er0 00Pa30BaHUS
pe3yjabTara
5 BeposiTHOCTB M cTaTHCTHKA
W3pnekate u mpeoOpazoBbIBaTh HH(POpPMAIUIO, TPEICTABICHHYIO B
5.1 pa3IMYHBIX MCTOYHUKAX B BHUIE TaONHI, aWarpamMMm, TIpauKOB,
MIPEJICTaBIATh IaHHBIE B BUJIE TaOIUIl, Tuarpamm, rpaukoB
- Pemarp 3a7aun OpraHn30BaHHBIM 11€PEOOPOM BapHAHTOB, a TAKKE C
' UCIOJIb30BaHNEM KOMOMHATOPHBIX MIPABHII U METOOB
Hcnonb3oBaTh  ONUCATENbHBIE  XApPAKTEPUCTUKUA JUJII  MAacCHUBOB
5.3 YHUCJIOBBIX JAaHHBIX, B TOM 4HCIE€ CpEJAHHME 3HAUEHUS U Mepbl
paccenBaHus
54 Haxoauth 4acTOThl 3HAUEHUH M YACTOTHI COOBITUS, B TOM YHCIE
. MOJIB3YSCh Pe3yIbTaTaMH MPOBEIEHHBIX U3MEPEHUM U HAOII0IeHU I
HaxonuTh BEpOSTHOCTH CITyYalHBIX COOBITUH B M3yYEHHBIX OIBITAX, B
- TOM UHCJIE€ B OIbITaX C PAaBHOBO3MOXKHBIMU 3JEMEHTAPHBIMU
. COOBITUAMH, B CEpUSAX HCIBITAHUN JO TMEPBOTO YyCIeXa, B CEepUsiX
ucneiTaHuil beprymim
£ 6 NmeTs mpencraBieHue O CIy4ailHOM BEIMYMHE M O PACIpPEICIICHUU
' BEPOATHOCTEMN
HmeTh mpeacTaBieHUE O 3aKOHE OOJBIIUX YHCEN KaK O MPOSBICHUH
5.7 3aKOHOMEPHOCTU B CIy4YalHOM HW3MEHYMBOCTM U O POJM 3aKOHA

OO0JIBILINX YKCEN B IPUPOJIE U OOLIECTBE




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUSA
5) BepositHOCTB M cTaTUCTHKA
[IpencraBnenue naHHBIX B BHJE TAOIUII, 1UarpamMm, rpadukoB, HHTEpIpETAIH
5.1 JTaHHbIX. YTeHHe W MOCTpOeHHEe TabOuIl, AUarpaMM, rpa(ukoB IO peabHbIM
JAaHHBIM
5.2 [TepectanoBku 1 pakTopuan
5.3 CoueTaHus U YUCIIO COUYETaHUN
5.4 Tpeyronsnuk Ilackans. Pemenue 3a1ad ¢ ucnoap30BaHUEM KOMOWHATOPUKHU
£ 6 I'eomerpuueckas BeposiTHOCTh. CilydaliHbIi BBIOOpP TOYKM M3 (UIYpHl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPY>KHOCTHU
5.6 Hcneitanue. Yenex u Heynaua. Cepust MCIIBITAHUN 10 IEPBOTO ycrexa
57 Cepus ucnbitanuii bepHymau. BepostHocTH cOObITMH B cepUM MCIBITAaHUH
' bepnymnu
5.8 CityyaliHasi BeIMUMHA U paclpeielIeHue BEPOSTHOCTEH
59 MaremaTtnueckoe oxkugaHue u - gucnepcus. Ilpumepsl MareMaTH4ecKOro
' OKUJaHMS KaK TEOPETUYECKOIr0 CPETHEro 3HAYSHUsI BEIMYMHBI
5 10 MaremMaTndeckoe OXHJIAHME M JUCIEPCUS CIy4alHOM BEIUYMHBI «YHUCIIO
' YCIIEXOB B CEpUU UCHIBITAHUHN bepHyIn»
£ 11 [onsitTue o 3akoHe OONBIIMX yucel. M3MepeHHe BEpOSITHOCTEH ¢ MOMOIIBIO
' qacToT. Poib 1 3HaueHue 3aKoHa OOJBIINX YHCEN B IPUPOJIE U 001IecTBE

INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

Kon

HpOBepﬂeMble Tp660BaHI/Iﬂ K NPEAMETHBIM pe3yJibTaTaM

MPOBEPSAEMOr0 OCBOEHMSI OCHOBHOM 00pa30oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O
TpeOOBaHMS o01ero oopazosanus Ha ocHoe ®PI'OC




YMeHue onepupoBaTh MOHSTHSAMHU: MHOECTBO, IOJIMHOXECTBO,
omnepanuy HajJ MHOXKECTBAMHU; YMEHHE OIEepPUPOBATH MOHITHIMHU:
rpad, cBs3HbIA Tpad, AepeBO, LMK, NPUMEHATh WX MPU PELICHUU
3a/la4; YMEHHE HCIOIb30BaTh IpaduyecKoe MpeiCTaBIeHIe MHOXKECTB
JUTSL ONMCAHUS PeaibHBIX MPOILIECCOB U SBJICHUH, NPU PELICHUH 3a7a4

U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSAMM: ONPEACIICHHE, aKCMOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHHE PACIO3HABATh MWCTUHHBIE U  JIOKHBIE
BBICKA3bIBAHUS, NPHUBOJUTH NPUMEPbl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaHHA U OTPpULIAHUSA BBICKQ3bIBaHUM

YMeHue onepupoBaTh MOHATHSAMHU: HATypallbHOE YHCIIO, IPOCTOE M
COCTaBHOE YHUCJO, JEJIMMOCTh HATypaJbHBIX YHUCEJI, MPU3HAKU
JETUMOCTH, IIeJI0€ YWCIIO0, MOIYNb 4YKcia, OOBIKHOBEHHasl ApoOb U
JecsiTU4Has JIpo0b, CTAaHIAPTHBIA BUJ YMCJIA, PALMOHAIBHOE YUCIIO,
UppALMOHATILHOE 4YHCIIO, apu(METHYECKH KBaJpaTHBIH KOPEHbD;
yMEHUE  BBINOJHATH JEUCTBHS C YWCIAMH, CpaBHUBATh U
YHOOpSAIOYMBATh YHWCJA, NPEACTABISATh YHCIA HAa KOOPAWHATHOM
NpSIMOM, OKPYTJIATH YHCIIA; YMEHUE JeNaTh MNPUKHAKY W OLCHKY

pe3yJibTaTa BBIYMCIEHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEIBIM IOKAa3aTENIEM,
apudmeTnueckuil KBaJpaTHBIA KOPEHb, MHOTOYJICH, airedOpandeckas
IpoOb, TOXXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEeHU
0oJbllle €IMHHUIIBI; YMEHHE BBIIOIHATH pacdy€Tel 1Mo Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PAIlMOHATBHBIX BBIPAXKEHUH U
BBIPQXXEHHUI C KOPHAMHU, pa3jioKeHHE MHOTOUJIeHa HAa MHOXHUTENH, B
TOM 4YHCIIE C HCIOJb30BaHHEM (OpMyJ pa3HOCTH KBaJIpaToB U

KBaapaTa CyMMBbI U Pa3HOCTHU

YMeHne onepupoBaTh NOHATHIAMU: YACIOBOE PABEHCTBO, YPAaBHEHHE C
ONHOW IEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIATh JIMHEWHBIE W KBaJpaTHbIC yYpaBHEHHS,
JIpOOHO-pAlIMOHAIBHBIE YPaBHEHHUS C OJHOW TEPEMEHHOW, CHUCTEMBI
JIBYX JUHEHHBIX ypaBHCHUH, JTUHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NIPU PEIIECHUU 3a/1a4d U3 APYTUX MpeIMeTOB

U TIMPAKTUYCCKUX 3a4dav; YMCHUC HCIOJIb30BaTh KOOPAHWHATHYIO




OpsSAMYyI0 ¥ KOOPJIMHATHYIO IUIOCKOCTh JJIi HM300pakeHUs peLIeHUi

ypaBHEHUM, HEPABEHCTB U CUCTEM

YMmeHue onepupoBath NOHIATUIMU: QyHKINA, Tpaduk QyHKIUU, HYIU
byHKIINY, MPOMEKYTKH 3HAKOMOCTOSTHCTBA, IPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HaWOOJbIIEE W HAUMCHBIIEEC 3HAYCHUS
byHKINY; yYMEHHE OTIEpPUPOBATH MOHATHUSIMHU: npsiMast
MPOTIOPIUOHATIBHOCTD, JIMHEHHAss (QYHKIUS, KBaJpaTu4yHas (yHKIHS,
oOpaTHasi TPOMOPLUOHATIBHOCTh, Mapaboia, runepdona; yMeHue
CTPOUTH TpaPUKH PYHKIUHI, HCTIOIB30BATH T'PaUKH IS ONIPEIEIICHUS
CBOMCTB MPOIIECCOB M 3aBUCHUMOCTEH, JJIS PELICHUs 3a/1ad U3 JIPYTUX
yueOHBIX TPEAMETOB U pEANTbHOM IKU3HM; YMEHHE BBIpPAXaTh

(bOpMy.]'IaMI/I 3aBUCHUMOCTHU MCKAY BCIIMUYNHAMU

Ymenue OTepupOBaThH MOHSITUSIMU: MOCIIEIOBATENLHOCTD,
apudpmernyeckass U reomMeTpuyeckas  MPOrPecCUd;  yMEHHE
UCIIOJIb30BaTh CBOWCTBA IOCJEA0BATEIbHOCTEH, (HOPMYJbI CyMMBI U
o0mIero wieHa TMpHU pEHICHWH 33a/1ad, B TOM YHCIE 337ad U3 JAPYTHX

y4eOHBIX MPEIMETOB U PEATHHON KU3HU

YMeHue pemath 3a7a4dl pa3HbIX TUIOB (B TOM YHCJE HA MPOILCHTHI,
JIOJIM U 4YacTu, ABWXKEHUE, padOTy, IEHy TOBApOB U CTOMMOCTh
MOKYTIOK U yCIYT, HAaJIOTH, 3aJa49i U3 00JIaCTH YIpaBIEHUS JINYHBIMU U
ceMeiiHbIMU  (UHAHCAMH); YMEHHE  COCTABIATH  BBIPAXKCHUS,
YPAaBHEHMs, HEPABEHCTBA M CHUCTEMbl [0 YCJIOBHUIO 3aJauyu,
UCCIIeIOBaTh MOJYYEHHOE PEIlIEHUE W OLEHUBATh MPaBAONOI00HOCTh

IMMOJYYCHHBIX PC3YyJIbTATOB

VYMeHue onepupoBaTh MOHATHAMHU: (puUrypa, Touka, OTpe3OK, Mpsmasd,
Jyd4, JIOMaHasi, yroJjl, MHOIOyroJIbHUK, TPEYroJbHUK, paBHOOEIPEHHbII
U PaBHOCTOPOHHUH TPEYroJbHUKU, MPSIMOYTOJIbHBIN TPEeYroiabHHUK,
MeauaHa, OUCCEeKTpHca M BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,
napajuiesiorpamMMm, poM0O, HIpPSIMOYTOJBHUK, KBaapar, Tpareuus;
OKPY’KHOCTb, KpYTI', KacaTellbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢urypamu; ymeHue pemaTh 3aJadyd, B TOM YHCIIE U3 MOBCEJHEBHOU
JKU3HU, Ha HAXO0XKJIEHUE TNeOMETPUYECKUX BEJIIMYMH C IPUMEHEHUEM

U3YyYEHHBIX CBOUCTB Uryp U (pakToB

10

YMeHue omnepupoBaTh MOHATHSMHU: PABEHCTBO (UTYpP, PaBEHCTBO

TPEYroJbHUKOB; MapauieIbHOCTh M MEePHEHAUKYISIPHOCTh TMPSMBIX,




yroil MEXIy HpsMbIMH, NEpHEHIUKYISAp, HAKIOHHAs, IPOEKLus,
nogobue ¢uryp, mogo0HbIE TPEYrOIBHUKH, CHMMETPUS OTHOCUTEIIHHO
TOYKM M HPSMOH; YMEHHE pacIo3HaBaTh PABEHCTBO, CHMMETPHIO H
nosnobue ¢Guryp, napamienbHOCTh U MEPHEHANKYISIPHOCTh MPSMBIX B

OKpY’KarolieM MUpe

11

YMeHue omnepupoBaTh MOHATUSMHU: JUIMHA, PACCTOSHHUE, Yroil
(BeqiMUMHA yrjla, CUHYC U KOCHUHYC yIJla TPEYrOJbHMKA), IIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEpPbl IPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE NPUMEHATH (GOpPMYJIBl MEepUMETpa U  IUJIOMIATU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO TapaJuleNICNIUIENa; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJbHHKA,
teopemy Iludaropa, TpuroHomerpuueckue COOTHOLIEHMS  JUIs

BBIYHCJICHHS IUTUH, PACCTOSTHHM, TIJTOIIA1eH

12

YMeHue wu300pakarh IUIOCKHE (QUTYpBl W HUX KOMOHWHAIWH,
IIPOCTPAHCTBEHHbIE (QUIYpbl OT pPYKH, C TOMOIIBI0 UYEPTEKHBIX
HHCTPYMCHTOB H JJICKTPOHHBIX CpCACTB II0 TCEKCTOBOMY HJIN

CHUMBOJIbHOMY OITMCAHUTIO

13

YMmenue ONncprupoBaTh IIOHATUAMMN MpAMOYTOJIibHAA CHUCTEMA
KOOpAUHAT, KOOpAWHATBI TOYKH, BCKTOD, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCIIO, CKAJIAPHOC IMTPOU3BCACHUC BCKTOPOB,
YMCHHUEC HCIOJIL30BATH BCKTOPBI U KOOPAWHATBHI AJIsI NPCACTABICHUSA
JaHHBbIX W PCHICHHA 3aJda4, B TOM YHCIC H3 JAPYIux y‘le6HBIX

npeaMETOB U peanLHoﬁ KHU3HU

14

VYMeHue oOonepupoBaTh IOHATUSIMHU: CTOJIOMKOBBIE M KPYrOBBIE
auarpaMMmbl,  TaOmuubl, cpenHee  apudMeTHdyeckoe, MeAHaHa,
HauOoJblllee U HaMMEHbLIEE 3HAYEHHA, pa3MaxX 4YHCIOBOro Habopa;
YMEHHE  U3BJIEKAaTh, HMHTEPHPETUPOBATH M  IMPEOOpPa3OBHIBATh
UHPOpPMALIMIO, TPEACTABICHHYI0O B TaOIMIaX W Ha JUarpaMmax,
OTpaXKarollyl0 CBOMCTBA M XapaKTEPUCTUKHU pPEaJbHBIX IMPOLECCOB U
ABJICHUM; yMEHHE paclo3HaBaTb WM3MEHYMBBIE BEJIUYMHBI B

OKpYXaroleM MUpe

15

YMeHue onepupoBaTh MOHATHAMH: CIy4YailHBIA ONBIT (CIIy4ailHbIN
AKCIICPUMEHT), DJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO])

CIy4alHOrO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS;




YMEHHE HAXOAWTh BEPOATHOCTH CIIy4alHBIX COOBITMIl B ONBITaX ¢
PaBHOBO3MOXKHBIMU DJIEMEHTApHBIMH COOBITHSIMH; YMEHHE pEIIaTh
3a/ladyd METOJIOM OPTraHHW30BAHHOTO TMepedopa W C HUCIHOJIb30BAaHUEM
MpaBWJia YMHOXXEHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH PEeaJbHBIX
COOBITHI U SIBJICHMI, MOHUMATh POJIb MPAKTHUYECKH JTOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITMI B OKpY)XaloIlleM MHPE U B JKHU3HH;
3HaKOMCTBO C TIOHSITHEM HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIHMX YHCEII U €0 POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BBIOUPATh TOIXOISIIMA W3YYCHHBIM METON MJI PEIICHUS
3a7a4¥, MPUBOJAUTH NPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJAE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTeMaTUKHU B
HCKYCCTBE, ONMUCHIBATh OTACIBbHBIE  BBIJAIOLIMECS  PE3YJIbTATHI,
MOJYyYCHHBIE B XOJI€ Pa3BUTHS MaTeMaTHKH KaK HAyKW, MPUBOJHUTH
MpUMEPbl MATEMaTUYECKUX OTKPBITUM U UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOM UCTOPUHU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHMS

1 Urcna 1 BEIYUCICHUS

11 Hatypanbnble u nensie yncina. [I[puzHaku 1eIMMOCTH 1ENbIX YHCEeT

1o OOBIKHOBEHHBIE M JIECATHYHBIE  JApPOOM,  MPOIEHTH, OECKOHEYHBIC
' MEePUOUIECKIE TPOOH

13 Panponaneupie uncna. ApudMeTrudyeckue onepanud ¢ paluOHAIbHBIMHU
' YyHUClIaMu

14 JleiicTBuTenpHbIe YHcTIa. ApHPMETHUYECKHE OIEpaluil C JIeUCTBUTECIBHBIMU
' YHClIaMU

L5 [TpuOmikE€HHbIE BBIUMCICHMS, TpaBUiIa OKPYIJICHUS, NPUKUAKA U OICHKA
' pe3yJibTaTa BEIYMCICHUN
2 AnrebpanuecKue BBIPaXKECHUS

2.1 BykBeHHbIe BrIpakeHUs (BBIPaKEHUS C IEPEMEHHBIMHU )

25 Crenenb ¢ nenbiM nokazareneM. CTeneHb € palMOHAJIbHBIM IOKa3aTeJIeM.
' CBoiicTBa cTeneHn

2.3 MHorouneHsl

24 Anrebpanyeckasi 1poOb

”E Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIICHU. [erictBus c
' apu(METHUECKUMH KOPHIMHU HATypaJIbHOM CTETIeHN
3 YpaBHeHUs U HEPaBEHCTBA

31 Hensie u npoOHO-pammoHanbHbIe ypaBHeHHS. CHCTEMBI W COBOKYIMHOCTH
' yYpaBHEHUI

32 Henbie u npoOGHO-panoHaNbHBIE HepaBeHCTBA. CHCTEMBI UM COBOKYIHOCTH
' HEPABEHCTB

3.3 Perrenne TekCTOBBIX 3ama4
4 YucoBble MOCIe10BaTeIbHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS TTOCTIE0BATEILHOCTEN

4.2 Apudpmernueckass © TeoMmeTpuyeckas Tmporpeccuu. DopMmyna  CIOXKHBIX




ITPOLICHTOB

3) OyHKINUU
Oynkius, crnocodbl  3amanHus  ¢GyHkumu. ['padux  pynkuum. OOnacts
oTpesieIeHus] U MHOKeCTBO 3HaueHu# (ynkumu. Hynu gynkmum. IIpomexyTtku
5.1 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (GYHKIHH. MaKCHMyMBbl WU
MUHUMYMBbl QyHkuuu. HaunOonbliee u HamMmeHbllee 3HayeHHE (YHKIMM Ha
MIPOMEXKYTKE
6 KoopaunaTsl Ha psIMOI U IJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlexapTOBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue Gurypsl u uX CBOMCTBA
7.2 TpeyrosnbHUK
7.3 MHOroyrojapHuKu
7.4 OKpYXHOCTb U KPYT'
7.5 N3mepenue reomeTpuyecKux BEIUYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenbHasi CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padwr




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1) Aunre6pa, 9 knacc/ Makaperaes FO.H., Munarok H.I'., Hemixos K.W. u apyrue,
AxrmmonepHoe obmectBo «M3natenscTBO «IIpocBemeHue

2) Jlua. matepuansl o anredpe mis 9 kinacca / JI.W.3Basuy, JI.B.Ky3uerosa,
C.b.CyBopoBa. — M.: [Ipocsemenue, 2023.

3) T'eometpus: 7 - 9-¢ Kiacchl: 0a30BbIi YPOBEHDb: yueOHUK; 14-¢ n3manue,
niepepaborannoe, 7-9 knacc/ Aranacsu JI.C., byryzos B.®., Kagomuer C.b. u ap.,
AxumonepHoe o6mectBo «M3narensctBo «IIpocBenienue»

4) Maremartuka. BeposiTHOCTh U CTaTHCTHKA. 7-9 KiIacchl: yuel. A
001e00pa3oBaTeNIbHBIX YUpeKIeHN (0a30BbIi YpoBeHB)/ KoyutekTHBa H.P.

Bricouxuii, 1.B. fmenko

METOANYECKHUE MATEPHUAJIBI JJISA YYUTEJIA

1) Aure6pa-9: yueOHuUK Jijis1 00111e00pa30BaTeIbHBIX YUPEIKICHUI
10.H.MakapsiueB, H.I''Munatok, K.H. Hemkos, C.b.CyBopoBa, Mockaa,
«IIpocBemenue», 2023r.

2) Aunrebpa. IeMEeHThI CTATUCTUKU U Teopuu BepositHocTel. FO.H.
Makapsrues, H.I'. Munatok, nox penakuueit C.A. TensikoBckoro, M.-
ITpoceenienue, 2023

3) Jlun. marepuansl o anredpe ais 9 knacca / JI.U.3Basuy, JI.B.Ky3nemnoga,

C.b.CyBopoBa. — M.: IIpocemienue, 2021
4) Anre6pa. Tematuueckue tecthl. 9 xknacc / FO.I1. yaauien, B.JI. Kponrays.

— M.: IIpocBemenne, 2021



5) KHUM no reomerpun k yueOnuky Aranacsua JI.C.:
pabouue TeTpaau;

JTUIAKTUYECKUE MaTepUallbl;
CaMOCTOSITENIbHBIC U KOHTPOJIBHBIC PA0OTHI,
TEMAaTHYECKHUE TECTHI;

JTUArHOCTHYECKHUE TECTHI;

«3agauu Mo reoMeTpun. / — 9 Ki1acch».

6) COopHUK 3a7a4 U 33JJaHUH JIJI1 TEeMATHUECKOTO OIIEHUBAHHUSI [T0 TEOMETPUH TS 9
kiacca. - M.: Benrana-I'pad, Mepansak A.T'., Ilononckuii B.b., Pabunosuu E.M., Axup
M.C.

7) YMK k nporpamme U.P. Briconkoro, 1.B. Slienko, Mmetoanuyeckre peKOMEH IAINH IS

yuuTess, TMJaKTHYeCKIe MaTepHualsl 7-9 KiI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

1. Tectupoanue online: 5-11 xmaccer: http://www.kokch.kts.ru/cdo/

2. http://ps.1september.ru/

3. http://www.proshkolu.ru/

4. http://www.matematika-na.ru/

5. http://www.openclass.ru/

6. HoBbie TexHoMOrMM B 0Opa3oBanuu: http://www.edu.secna.ru/main/

7. http:// www.fipi.ru

8. HTTPS://RESH.EDU.RU/

9. HTTPS://WWW.YAKLASS.RU
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