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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYMCICHUS

Pannonanbsubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBHBIMU YucaaMu. YnciioBas npsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJgbHbIM TIOKa3aTeJIeM M €€ CBOWCTBA. 3alKCh YHCIA B
JIECSITUYHOW MO3ULIMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcTOBBIX 3a7au apumeTuuecKuM crocoboM. Pemienue 3amau us3
peaabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TPOLEHTHI, TPUMEHEHUE OTHOIICHUH U
MPOTIOPIMI TIPU PEILICHUH 3a/1a4, pElIeHUe 3a/1a4y Ha JBUKEHUE, paboTy, MOKYIIKH,
HaJIOTH.

JlenmumocTs Leabix uyncell. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. UYETHble W HEYETHBIE uncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEACHUS LEJBIX YHCEII IIPU PELICHUH 3314 C IPAKTHYECKUM COJIEP)KAHUEM.

HanGonpiuit o0mumii 1enuTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPpAKEHUSA

BelpaxxeHre C IEpeMEHHBIMU. 3HAUYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBnenne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPe0OPa30BaHUs ANreOpanuyeCKUX BhIPAKEHUH.
JloKka3aTenbCcTBO TOKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

MHuorounensl. MHorowsneH crasgapTHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeeHre MHorouieHoB. [IpeoOpa3oBanue
LEJI0T0 BhIpaKeHUs1 B MHOTOWIeH. KopHu MHOTrouIeHa.

@DopMyJIbl COKPAIEHHOTO YMHOXEHUS: KBaIpaT CYMMBI M KBaApaT Pa3HOCTH
JIByX BBIp@XKEHHH, KyO CyMMbl M KyO pa3HOCTH JBYX BBIpaXXEHHH, pa3HOCTb
KBaJIpaTOB JABYX BBIPAKEHUM, IPOU3BEIECHUE PA3HOCTH U CYMMBI JIBYX BBIPaXKE€HUH,
CyMMa M pa3HOCTb KyOOB JIByX BBIPAKEHUH.

PasnosxeHne MHOroulIeHa Ha MHOXKUTENU. BboiHeceHne 001ero MHOXKHUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHor. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIIBHOCTh ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YeCcKasi MOJENb PEaJbHON CUTYaLUH.



JIuneliHOE ypaBHEHME C OJHOW IIEPEMEHHOW. UMCIO KOpHEW JIMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEWHBIX YPAaBHEHMW C JByMS I€PEMECHHBIMU.
['padmyeckuii MeToa pelIeHHsT CUCTEMbl JMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpPaBHEHUW C JIBYMs NEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYALH.

DyHKUIMHA

Koopaunara Touku Ha npssmou. UnuciioBbIe IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKU Ha
KOOpAMHATHOM Tu1ockocTH. [Ipumepsl rpaduxos, 3agaHHbIX (opmynamu. UteHue
rpauKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHartne QyHKOuu.
OyHKIUS Kak MareMmarudeckas MoJeNb peaidbHoro mpouecca. O0xacTh
orpeseneHus u 0oaacts 3HaueHui pyHkuuu. CriocoOsl 3a1anus GyHkuuu. ['padux
¢ynkiun. I[loHATHS MakcMMymMa M MHUHUMYyMa, BO3pacTaHMs M YObIBaHUS Ha
IPUMEPAX PEAIbHBIX 3aBUCUMOCTEH.

JIuneiinas Qynkuus, e€ cBoictBa. ['padux nuHeitHOM (QyHkuuu. I'padux
Gyukuu y = |x|. Kycouno-3anannbie GyHKIIHH.

8 KVIACC

Yucaa v BIYMCICHUSA

KBaaparHbie KOpHU. Apu(MEeTHUECKHUIl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTue uppanroHanbHOrO uMcia. JeHCTBUS C HPPANMOHAIBHBIMU YHUCIAMH.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY uYKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

[IpencraBieHuss O pACHIMPEHUSIX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJbHBIX, LEJbIX, PAMOHAJIBHBIX, IEUCTBUTEIbHBIX Yicell. CPaBHEHHE YHCEIL.
YucnoBble IPOMEKYTKH.

HevictBusi ¢ ocrtatkamu. Octatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELICHUI0 YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pasmeppl OOBEKTOB OKpYXKAlOLIETO MHpa, JIUTEIbHOCTh TMPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AuredpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B APOOHO-
palMOHAIBHBIX  BBIpakeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckoil apoOwu.



CnoxxeHrie, BBIYUTAHWE, YMHOXEHHE U JCJICHHE aIreOpandeckux IpoOei.
Brinenenue 1ienoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHbBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUMU.

JonycTuMble 3HAaY€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTrnyeckue KBaApaTHble KOpHH. ToOXJeCTBEHHblE MpeoOpa3oBaHuUs
BBIPKEHHI, COIEpKAIINX apu(PMETUYECKHE KBAPATHBIE KOPHH.

CrerneHb ¢ 11eNIbIM MoKa3atesieM U e€ cBoiicTBa. [Ipeobpa3oBanue BoIpakeHUi,
COJZIEpIKaIlMX CTEIICHH.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAAPATHOTO YpPABHEHWS.
Kosnm4ecTBO NeNCTBUTENIBHBIX KOPHEW KBAaIPAaTHOTO ypaBHEeHMs. Teopema Buera.
YpaBHEHUSA, CBOJUMBIE K TUHEWHBIM YPABHEHHSIM WM K KBaAPATHBIM YPABHCHUSIM.
KBagpatHoe ypaBHeHuEe C mapaMeTpoM. PemeHne TEKCTOBBIX 3aad C MOMOILBIO
KBa/IPAaTHBIX YPABHEHUM.

JpoOHo-panioHanbHble  ypaBHEHHs. PeleHne  ApoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IOMOIIBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIisl YPaBHEHHM ¢ TByMs TIEPEMEHHBIMHU.

Uucnossle HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaBeHncTBo ¢ nepemenHoi. Ctporue u HeCTporue HepaBeHCTBa. Cl0KEHHE
M YMHOKECHHME YHUCJIOBBIX HEpPaBeHCTB. OLICHUBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOKECTBA €r0 PEIICHUMU.
Penienne NTMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DOyHKIUU

OO0usacTh onpeaeneHnst 1 MHOXECTBO 3HaueHui pyHkunu. CrocoObl 3a1aHus
¢bynkuunid. ['padux dynkunu. Urenue cBoiicTB pyHkunu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEeaTbHBIE MPOIECCHI.

Jluneinas Qynkrus. DYHKIUU, ONMHUCHIBAIOIIME TPSIMYIO U OOpaTHYIO
MPONOPIIMOHANIbHBIE 3aBUCUMOCTH, UX TpaduKH.

Oynkupn y = kx, y=kx +b, y=k/x, y = x3, y =Vx, y = |X| m ux cBoiicTaa.
Kycouno-3anannsie GyHKINN.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



Kopens n-ii crenenu u ero cBoiictBa. CTeneHb ¢ pallMOHAIBHBIM [T0KA3aTEIEM
U €€ CBOWCTBA.

AJuiredOpanyecKue BbIPaKEeHUA

ToxxecTBeHHbIE TPEoOpa3oBaHUsl BBIPAKEHHM, COAEp)KalllUX KOpPEHb n-u
crenieHu. ToXIeCTBEHHbIE MPEeoOpa30BaHUs BHIPAXKEHUM, COAEPKAIIUX CTETECHb C
pPalMOHAJIBHBIM [TOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHum kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXUJICHA HA JINHEWHBIE MHOKUTEIH.

YpaBHeHUS U HEPABEHCTBA

bukBaapatasie ypaBHeHUs. [IpuMepbl TPUMEHEHUIT METOAO0B PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBl TMEPEMEHHOH, IpaHUuecKoro MeToja MNpU pPELICHUH
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue npoOHO-palinOHAIbHBIX YPaBHEHUH.

Peuienue cucrem ypaBHEHHM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JIBYMs nepeMeHHbIMH. ['paduueckuii meron
pEelIeHNs CUCTEMBI HENIMHENHBIX YPAaBHEHHUN C IBYMsI ITepeMEeHHBIMU. CucTEMA ABYX
HEJIMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMM KaK MOJIENIb PEAJIbHOM CUTYALIUH.

Hucnosele HepaBeHcTBA. PelieHue JIMHEMHBIX HEpaBEHCTB. JloKa3aTelbCTBO
HEPABEHCTB.

KBanparneie HepaBEeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEPaBEHCTB rpa)MyecKUM METOJOM U METOJOM HMHTEpPBaJOB. METO/l MHTEPBAJIOB
IUIs palliOHAIbHBIX HEpaBeHCTB. [IpocTelile HepaBeHCTBa C TapaMeTPOM.

Perienne TeKCTOBBIX 3a/1a4 € ITIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByms IlepeMEHHBIMH. PemieHue HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTEMBI HEPaBEHCTB C ABYMsI IEpeMeHHBIMHU. [ 'paduueckuii MeTo
pELIEHNs] CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.

DOyHKUMHA

Oyukrusa.  CpodictBa  QyHKUMA:  Hynd  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, IPOMEKYTKHA BO3pACTaHMsS M yObIBaHUSA (PYHKIUH,
YETHBIE U HEYETHBIE (PYHKIIMHU, HAMOOJIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagparnunas ¢QyHkiaus u €€ cBoictBa. lcmonp3oBaHHE CBOMCTB
KBaJpaTUYHOUN PyHKIMM J1s1 perieHus 3aaad. [loctpoenune rpadrka KBaapaTHIHON
dbynkuuu. [lonoxkenue rpaduka KBaapaTUIHOW (YHKIIMUA B 3aBUCUMOCTH OT €€
kod(uientos. I'papuku Gynkuuii y =ax2, y = a(x — m)>u 'y = a(x — m)* +n.
[TocTpoenue rpadgukoB GyHKIIHMI C TOMOIIBIO TPE0OPa30BAHUIMA.

Jpo6uo-nuueiinas Gyukmus. MccnenoBanue QyHKIIHiA.

Oynkuus y = x" ¢ HaTypaJlbHBIM TOKa3aTelieM 1 U e€ Tpaduk.

YuciioBbIe MOCIEI0BATEILHOCTH U MPOrPecCuu



[Tonsitue wuwcnoBoW mocienoBaTeTbHOCTH. KOHeuHble W OECKOHEUHBIE
nocieaoBaTeabHOCTH.  OrpaHuyeHHass  MOCJIEA0BATEIbHOCTh.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mociieqoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBIA, TAOJUYHBIM, ¢ MOMOUIBI0 (HOPMYIBI 1-TO
YJIeHa, pEKYPPEHTHBIN.

Apudmernueckas W reomeTpuueckas mnporpeccun. CBOWCTBa UJICHOB
apu(PMETHIECKON © TeoMeTpudeckoi mporpeccuit. Dopmynbl n-TO  dieHa
apupMeTHYecKoil U reomeTpuueckoi mporpeccuil. opmynbl CyMMbl HEPBBIX 7
YJICHOB apu(PMETHYECKOM M TeOMETPUYECKOM Mporpeccuil. 3aauyn Ha MPOILCHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBienre 0 CXOAMMOCTH TMOCIEIOBATEILHOCTH, O CYMMHPOBaHHUU
0ECKOHEYHO yOBbIBAOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematnueckon nHaykuuu. [Ipocreimme npumepsl.



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHuUs: OHA 00ECIEYMBAET U3YUYCHHUE APYTUX JUCIHUILIUH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOECHHE HEOOXOAUMO st
NpPOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PazButue vy
OOy4YaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyecknux abCTpakiuii, crnoco0e OTpaKeHUs MaTeMaTHYECKON HayKon
SBJICHMM W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJM MATEMaTUYECKOTO
MOJICJIMPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAYYHOTO MUPOBO33PEHUS U KaUeCTB MBIIIICHHUS, HEOOXOANUMBIX IJIS afanTallid B
COBpeMEHHOM LH(ppoBOM ob1IecTBe. M3yduenue anreOpbl obecrieunBaeT pa3BUTHE
yMEHMsI Ha0moAaTh, CpaBHHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHUS, CTIOCOOHOCTA apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS, BBIBOJBI, (pOPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpbl
o0ecrneunBaeT pa3BUTHE JOTHUECKOTO MBIIIICHUS 00YYaIONINXCS: OHU UCTIOIB3YIOT
JNEAYKTUBHBIE M HMHIYKTUBHBIE pacCyKICHHs, OOOOIIEHHE U KOHKpPETU3aLUIO,
abctparupoBanue u aHajoruto. O0ydyeHue anreOpe mpeanoaraeT 3HaUYUTEIIbHBIHN
00BEM CAMOCTOSATENBHON IESITEILHOCTH 00YYaroIUXCsl, TO3TOMY CaAMOCTOSITEIbHOE
pelieHre 3aAad  o0ydaromUMUCS SBJIAETCS peaju3alueid JesTeIbHOCTHOIO
IPUHLINIIA OOYyUEHUS.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayOGn€HHOro
U3YyYEHUS OCHOBHOE MECTO 3aHHUMAIOT COIEpPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIpOKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoAep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAECTCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsi MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCMOIb30BATh TEOPETUKO-MHOKECTBEHHEIH SI3bIK. B CBs3H
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «AJyredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIIUMHUCS  OCHOB
YHHMBEPCAJIbHOIO MaTeMaTH4eckoro s3bika. CoJep:KaTeNbHOM M CTPYKTYpHOMU
OCOOEHHOCTBIO Y4YeOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIM
XapaxkTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM ISt
JaNbHENUIIero U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXxcs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIE HA YPOBHE OCHOBHOIO OOWIEro 0O0pa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMH YHCIaMHU, (OPMUPOBAHUEM



MPEJCTABICHUH O JEHCTBUTEILHOM YKCIie. 3aBEPILICHUE OCBOSHUS YUCIOBOM JTUHUU
OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHHUIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBAa» CIOCOOCTBYET (POPMUPOBAHUIO y OOyUaIOIIMXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEJAMETOB U OKpYyXkarolel peanbHocTH. Ha ypoBHE OCHOBHOTO 0011I€TO
oOpa3oBaHMsl yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMAaTUKU Kak S3bIKa s
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIUCAHUS MPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAIT TakxKe NajbHEHIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
WHPOpMATHKHA, ¥  OBJAJICHUE HABbIKAMU  JICIYKTHUBHBIX  PacCyXICHUH.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpaKEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUeCKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4aroNIMMUCS 3HAHUN O (PYHKIMSIX KAaK Ba)KHEHIIEeH MaTeMaTH4eCKOW MOJAENId
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B IPUPOE U
obmiecte. M3yueHue Mmatepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIIOBECHOT'O, CMMBOJHMYECKOT0, TpaUueckoro, BHOCUT BKJIAJI B (pOopMUpOBaHHE
MPEACTABICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU LIUBUJIU3AIMHU U KYJIbTYPBHI.

YriyOnéHHbIN Kypce anreOpbl XapaKTepu3yeTcs U3y4eHUEM JIOMOJHUTEILHOTO
TEOPETUUYECKOTO anmnapara ¥ CBSI3aHHBIX C HUM METOJIOB pelIeHus 3a1ad. Anredpa
SBJISICTCSI SI3BIKOM JIJISl ONMCAaHUS OOBEKTOB U 3aKOHOMEPHOCTEH, CITYKUT OCHOBOM
MaTeMaTU4yecKkoro MojenupoBaHus. IIpu 3ToM camMu OOBEKTHI MaTEMaTUYECKHX
YMO3aKJIIOUEHU UM TMpPUHATbIE B anredpe npaBuia UX KOHCTPYHPOBAHUSA
CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHI OOOCHOBBIBATh U JIOKA3hIBATh CYXKICHUS,
pa3BUBAIOT MaTEMAaTUYECKYH0 HWHTYUILIMIO, KPaTKO M HAarJJIHO pPacKpbIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHUI U y4aT uX NpUMEHEeHHI0. TeM caMbIM anredpa
3aHMMAaeT OJHO M3 BEAyIIMX MeCT B (OPMHPOBAHMU HAYYHO-TEOPETUYECKOIO
MBIIIICHUST 00Y4YaIOIINXCS.

CornacHo yueOHOMY IaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYACT CIEAYIOIINE OCHOBHBIC Pa3/eiibl COJCpIKAHHUS:
«Uucna u BBIUKCIEHUS», «AJNTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 408 yacoB: B 7 kinacce —
136 gacos (4 yaca B Heento), B 8 knacce — 136 yacos (4 yaca B Heiento), B 9 kiacce
— 136 yacoB (4 Jaca B HeZEINIO).



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMPEACTaBICHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON MNpodecCHOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalMeld B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UelIOBEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUpPA, OBJIAJICHUEM HaBbIKAMH MCCIIEIOBATEILCKOM JAESTEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOy YU



FOTOBHOCTBIO TNPUMEHSTh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOTO  00pa3a JKM3HU  (30POBOE  IHTAHHE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTHUBHOCTb), CQOPMHUPOBAHHOCTHIO HaBbIKA pedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO0 K€ IMpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA IPUMEHEHUE MATEMATUYECKUX 3HAHUM JUIS1 PELICHHUS 33/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUYECKUX MTPOOJIeM U IMyTel UX PeIIeHus;

8) ajanranum K M3MEHAKIIUMCH YCJIOBUAM COLHUAIBHON U NMPUPOIHOU
cpeabl:

FOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpETaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUTIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTH COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBUSA, (GOPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CcBOEHHS MPOTrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jiornueckue aelcTBUA:

BBISIBJIATH M XAPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHSIMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCHU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyIUpPOBaTh U  NPeoOpa3oBBIBATH  CYKICHUS:
yTBEpUTENIbHbIE U OTPUIATENIbHbIC, EANHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHEIC,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNaTh BBIBOJABI C HCIOJIB30BAaHHMEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

pa3OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsMbIe U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHUs;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIECHUs, BEIOUpATh HAanboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareabcKue AelCTBUS:

UCTIONb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  MpolieMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBAaTh THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHHE;

OPOBOAUTHL IO CAMOCTOSITEIbHO COCTaBICHHOMY IIJIaHy OKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYECKOTro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa,  OIICHHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TIPOIECCa, a TaKXKe BBIIBUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTh HMHGPOPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (QopMy mpenctaBieHuss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMHu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAITUSMU;

OIICHMBATh HAAEKHOCTh MH(OPMAIIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM HWIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCaAJbHbIE Y4eOHbIE 1eHCTBUS



BOCIPUHUMATH U (DOPMYITHPOBATH CYXJACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh IMOSICHEHHWsS 10 XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0j¢ 0OCYXXIIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
peIlIeHNUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)KUBaTh pa3jIMude W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

NOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHJHOW M MHIMBUIYaJbHOU
paboOThl TIpU pEUIeHHHM Y4YeOHBIX MaTEeMaTHUECKUX 3a/ay, NPUHUMATH IIeJb
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3aIMI0O COBMECTHOHM paloTHI,
pacmpenenatb BUABl paboT, TOTOBapUBaThCs, OOCYXKIATh MPOIECC U PEe3ybTar
paboThl, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BBIIIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATH
CBOM JICUCTBUA C JPYTMMH YJIC€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTaTa
KAaueCTBO CBOETO BKJIAJa B OOIINIl Pe3ysbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBUSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJISl PEIICHUsl B JKU3HEHHBIX M YUYEOHBIX CHUTYyaIUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIieKcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHHUBATh COOTBETCTBUE pe3yjbTaTa JESATEIbHOCTH MOCTaBICHHOW IeNU U
YCIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHHSI WIIM HEOCTHKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIry oO0y4ueHus B 7 kj1acce oOyJaromuiics MOTYYUT CIASAYIONINE MPEeIMETHBIC
pe3yJIbTaTHhI:

Yucsia ¥ BbIYMCIEHUS

ParmmmonansHbBIE UnCHa.

[TepexoauTh OT OxHOM (OPMBI 3allUCH YHCENl K Jpyrou (mpeoOpa3oBbIBATH
JECATHYHYIO Tp0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUUHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JACCATUUHYIO IPOOH).

Hcronp30BaTh MOHSITHS MHOXKECTBA HATYpaIbHBIX YHCEN, MHOYKECTBA IEIBIX
YuCel, MHOXXECTBA paAIllMOHANBHBIX YHCET TPH PEHICHWW 3a7ad, IPOBEICHUU
pacCyXIeHUN U JOKa3aTeIbCTB.

[TonrMaTh U OOBICHATH CMBICI TTO3UIIMOHHOM 3aIUCH HATYPaJbHOIO YHCIa.

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATLHBIC YHCTIA.

BrITIONTHAT, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu()METHUCCKHEC
JIEHCTBUS C PAIMOHATLHBIMU YHCIIAMH, UCTIOJIB30BaTh CBOMCTBA YHCE M MPaBHUJIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBIMOTHATE NEUCTBUS CO CTEIICHSIMHU C HaTYpaJIbHBIMU ITOKA3aTEIISIMHU.

HaxonuTh 3Ha4YeHHS] YHUCIOBBIX BBIPAKCHHH, COISPIKAIIUX pPAIMOHATLHBIC
YuCcla W CTEMCHH C HATypajdbHBIM IIOKa3aTeleM, NPHUMEHSATh Pa3HOOOpa3HbIC
CIIOCOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBHIC BBIPAKCHUS
IIPU PEIICHUHU MPAKTHUCCKUX 33J1a4d U 3a/1a4 U3 APYTUX YICOHBIX MMPEIMETOB.

OKpyTIISITh YKcNa ¢ 3aJJaHHOM TOYHOCTBIO, @ TAKXKE 110 CMBICTY MPAKTUYSCKOM
CUTYaIlMH, BBITIOJHATH TPUKUIKY W OICHKY pe3yibTaTa BBIYUCICHHH, OICHKY
3HAYCHUN YHMCIIOBBIX BRIPAKCHHM, B TOM YHCJIC PU PEIICHUN PAKTHICCKUX 3a1a4.

Pemate TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaONHIIBI, CXEMBbI, YEPTEXKHU, IPYrHe CPEACTBA TMPEACTABICHHUS JaHHBIX TIPH
pelieHuN 3a1a4.

PemaTte TpakTHKO-OPHEHTHPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BCJIMYMH, MPOTOPIIMOHANBHOCTIO BEIMYMH, NPOICHTAMH, HWHTEPIPETHPOBATH
pE3yNbTaThl PEIIeHUs 3a7a4 ¢ YYETOM OTPAaHWUYCHUH, CBSI3aHHBIX CO CBONMCTBAMU
paccMaTpUBAEMbIX 0OBEKTOB.

JlenuMoCTb.



Jloka3pIBaTh U MPUMEHATH MPU PELICHUH 3a]]a4 TPU3HAKU JETUMOCTHU Ha 2, 4,
8,5,3,6,9,10, 11, npusHaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIBIX YUCE.

PacknaapiBaTh HA MHOKUTENIM HATYpabHbIC YUCIIA.

CBoOOIHO omepupoBaTh MOHIATHAMHU: YETHOE YHCIO, HEUYETHOE YHUCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOONBIIMI OOIMMNA AETUTETh U HaUMEHBIEe 00IIee KpaTHOE
YyHUCell U UCTIOJIb30BaTh UX MPH PELICHUH 33]]a4, IPUMEHATh alropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJII, NPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJIYJIIO.

AnredOpandeckue BbIPAKEHUS

BripaxkeHus ¢ nepeMEHHBIMH.

Hcnonb3oBaTh anreOpandecKyro TEPMUHOIOTUIO U CUMBOJIUKY, TPUMEHSITH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHUM TPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonb3oBaTh  MOHSATHE  TOXKICCTBA,  BBINOJIHATH  TOXKICCTBCHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKa3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BrInonHITh Mpeobpa3oBaHus 1IEIOT0 BHIPAXKEHUS B MHOTOWICH ITPUBEACHUEM
MOAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

Brinonuats neicTBus (CI0KEHHUE, BBIUUTAHUE, YMHOXXEHHUE) C OJTHOUYJICHAMU
U C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIEHHOTO YMHOXKEHUS (KBaapaT u
KyO0 CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylmecTBIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEINW C ITOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOMKHUTENS, TPYIIUPOBKU CJIaraeMbIX, MPUMEHSIS
(bopMyIIbl COKPAIIEHHOTO YMHOXKEHHUSI.

[TpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHHS Pa3IMYHbIX 3a7a4
W3 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PealIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU ITOKA3aTEISAMM IS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHUsI C OJHOM IEPEMEHHOW, NPUMEHSS IMpaBUIIa
nepexo/ia OT UCXOAHOTO YpaBHEHUS K paBHOCUIILHOMY emy. [IpoBepsTh, sSBIsIETCS
JIM YUCJIO KOPHEM YpaBHEHUS.

[TogOupaTes mnpuMepsl Tap YUCEN, SBISIONIUXCS PEIICHHEM JUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAUHATHON TJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C IBYMSI
MepEMEHHBIMH, MOJIb3YSICh TPaUKOM, MPUBOAUTH IPUMEPHI PEIICHUS] YPABHEHUS.



Pemmars cucteMbl ABYX JUHEWHBIX YpaBHEHUI C ABYMS MEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnaTh M peuiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 3a7a4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlayyl TIOJTyYeHHBIN Pe3yJIbTar.

DOyHKIUU

Koopaunate! u rpaduxmu.

N306paxxkath Ha KOOPAUHATHON MPSMON TOYKH, COOTBETCTBYIOIIUE 33/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3aKCHIBATH YUCIOBBIC MPOMEKYTKH Ha
anre0panyeckoM SI3bIKe.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH MO 3a/IaHHBIM KOOPIUHATAM.

OyHKINH.

Crtpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C MOMOUIbIO (PYHKIMM H3BECTHBIE 3aBHUCHUMOCTH MEXAY
BEJIMUMHAMHU: CKOPOCTh, BpPEMs, PACCTOSHUE, II€HA, KOJHYECTBO, CTOMMOCTH,
MIPOU3BOIUTENLHOCTD, BpEMSI, 00bEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMHU M0 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnoco® MpeACTaBICHUS U aHAIW3a MHPOpMaIUH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QPYHKUMN i1 aHanu3a TrpaduKOB pealbHBIX
3aBUCUMOCTEN (HyaM (yHKLIMH, TPOMEKYTKH 3HAKONOCTOSIHCTBA (DyHKLUH,
MIPOMEKYTKUA BO3pacTaHusi M yObIBaHMs (PYHKIIMU, HauOOJIblllee M HaUMEHbIIIEES
3HauYCHUS (PYHKITIN).

Hcnonp3oBath rpaduku A1 UCCIEAOBAaHUS MPOIIECCOB U 3aBUCHMOCTEH, TIpU
peleHny 3a7a4 U3 APYyrux y4eOHbIX MPEIMETOB U PEAIbHOM KU3HH.

K konIry oOyuenust B 8 kj1acce oO0y4aromuiics: MOTyYUT CIASTYIOUIUE MPEIMETHBIC
PE3yJbTaTHI:

Yucaa v BIYMCICHUSA

HNppauronanpHbIe YHCIIA.

[IoHnMaTh W HWCHOJIB30BATh IMPEJACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.

CB00OOJHO OTepUpPOBATh MOHSATUSIMU: KBaJIPATHBIA KOPEHb, apU(PMETUUCCKUN
KBaJ[paTHBIN KOPEHb, UPPAIIMOHATBHOE YKCIIO, HAXOJAUTh, OLICHUBATh KBAJIPATHbHIC
KOPHH, UCITOJIB3YsI TPU HEOOXOUMOCTH KAJIbKYJISITOP, BBITIONHSATH IPEOOPa30BaHUS
BBIPAKECHUH, COJEPKAIINX KBAJAPATHBIE KOPHH, UCIIOJIB3YsI CBOMCTBA KOPHEU.

Hcnonb30BaTh HavyabHBIE MPEACTABICHUS O MHOXECTBE AEHCTBUTEIIBHBIX
quces JI1 CPAaBHEHUS, OKPYTJEHUSI U BBIUMCICHUM, U300pakaTh NEHUCTBUTEIIbHbBIC
YHCJIAa TOYKAaMH HA KOOPJAWHATHOM MPSAMOM.



Hcnonp3oBath 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npobeit m crenenerd yucna 10, 3anuchbIBaTh M OKPYIVIATh YHUCIOBBIE 3HAYEHUS
pEanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMoCTb.

CB0OOIHO OIEepUpPOBATH MOHSATUEM OCTATKA IO MOAYJIIO, MIPUMEHSTH CBOMCTBA
CPaBHEHMM IO MOJYIIO, HAXOAUTh OCTATKU CYMMBbI M IIPOU3BEICHUS 110 JAHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoGHO-panmoHaibHbIE BEIPAKEHUS.

Haxonutb AomycTUMBbIE 3HAUYEHUS TEPEMEHHBIX B JIPOOHO-pAIMOHAIBHBIX
BBIPAKECHUSAX.

[IpuMEHSATh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BrimonusaTe npuBeneHue anredpandeckux Ipodeil K o0I1ieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOXKEHHUE, JeJIEHUE anreOpanueckux Apo0ei.

BBITTONHATB TOXKAECTBEHHBIE MPE0OPA30BAHUS PALIMOHATBHBIX BBIPAKEHHM.

[TpumeHsTh MpeoOpa3oBaHusl BEIPAXKEHHUM JIs pElICHUs] Pa3IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHn.

[IpyMeHATE IOHATHE CTENEHH C LEJNbIM  II0Ka3aTeIeM, BBIIOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPIKALUX CTENEHH C LIEIBIM MOKa3aTeJIeM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nonycTumele 3Ha4E€HNS IEPEMEHHBIX B BBIPAKECHUAX, COAEPIKALIMX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BoemonusaTe npeoOpa3zoBaHUs HpPPALMOHANBHBIX BBIPAKEHUH, HCIONIb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

PemaTp kBaspaTHbIE ypaBHEHUS.

Pemarb 1poOHO-palioOHaNIbHbIE YPAaBHEHMUS.

Pemlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPaBHEHUH C IMAPAMETPAMH.

[IpoBOANTE MCCIIENOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IpUMEHEHHEM rpauuecKux mpecTaBiIeHni (yCTaHaBIMBATh, UMEET JIM YpaBHEHUE
WIM CUCTEMA YPaBHEHUI PEILICHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT CiOBECHON (HOPMYIMPOBKU 3a7adu K €€ anreOpandyeckoiu
MOJENN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
WUHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4YM ITOJYYEHHBIN PE3YJIbTaT.

IIprMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB IS CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIE HEPAaBEHCTBA C OJTHOM MEPEMEHHOMN U X CUCTEMBI, 1aBaTh IPAPUIECKYIO
WJUTFOCTPALI0 MHOYKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.



DOyHKIUU

[TornmMaTe ¥ WCMONB30BaTh (PYHKITMOHAIBHBIE TOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUHA TIO0 3HAYCHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpouts rpaduku PyHKIUH , OMUCHIBATH CBOMCTBA YUCIOBOM (DYHKIIUHU IO €€

rpaduky.

K xoHniry 00y4yeHus B 9 ki1acce o0y4aromuics MogyyuT CIeyIOIue MpeIMEeTHbIC
pe3yJIbTaThI:

Yucsia v BbIYMCIEHUS

CB0OOHO oOlEpUpOBaTh MOHATUSIMU: KOPEHb nN-Ml CTENEHU, CTENEHb C
palMOHAJIBHBIM TIOKA3aTelIeM, HAaXOAUTh KOPEHb H-M CTENEHU, CTENEHb C
palMOHANBHBIM TOKa3aTeJIeM, HCIOJIb3Ys] NpU HEOOXOJUMOCTH KaJbKYJIATOD,
IPUMEHSATH CBOMCTBA KOPHS 1-i CTENIEHU, CTENEHU C PAllMOHATIBHBIM I10Ka3aTEJIEM.

Hcnonb30BaTh MOHATUE MHOXKECTBA JEHCTBUTEIBHBIX YUCEN MPU PEIICHUU
3aJ1a4, MPOBEJECHUU PACCYKACHUI U JI0Ka3aTeJIbCTB.

CpaBHUBAaTh M YNOPSAJOYMBATH JICUCTBUTEIBHBIE YHUCIA, OKPYTJIATH
JEWCTBUTEIBHBIC YUCIIA, BBINOJIHATh NIPUKUIKY PE3yIbTaTa BBIYMCICHUH, OLEHKY
YUCTIOBBIX BBIPAKECHUIA.

AJuiredOpanyecKue BbIPpaKEHUA

CB0OOIHO OTMEpUpPOBaTh MOHATUEM KBAJPATHOTO TPEXUICHA, HAXOIUTh KOPHU
KBaJpaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaJpaTHBINA TPEXWICH HA JIMHEWUHBIC MHOXUTEH.

YpaBHeHHS U HEPABEHCTBA

Pemiats nuHelHbIC U KBaJpaTHBIC YPABHEHUSI, yPABHEHHUSI, CBOJISAIIUECS K HUM,
JTPOOHO-paIMOHATBHBIC YPABHEHHUSI.

Pemiath HECIOKHbBIE KBAJIPAaTHBIE YPABHEHUS C MTAPAMETPOM.

PemaTte MHEHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HCIIOJIb30BATh
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOMH,
3aMKChIBATH PEUIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cucrempl ABYX JIMHEHMHBIX YPAaBHEHHH C JABYMsI NEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISICTCS TUHECUHBIM.

PeraTe HECIIOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C [TApAMETPOM.

[IpuMeHsATh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHUil, 3aMEHbI IEPEMEHHOM,
rpaduaeckoro MeTo/ia Py pelIeHUU YpaBHEHHM 3-11 1 4-i1 cTeneHeH.

Pemiatb  cucTemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBaJpaTHOE HEPABEHCTBO, H300pa)xkaTh pEIICHHE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMChIBATh PEHIEHUE C TOMOIIBI0 CHUMBOJIOB.

Pemate ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM YHUCJIE C
OTpaHUYECHUSIMU, HAITPUMEP, B LIEIIbIX YHCIIAX.



[IpoBOOUTH HCCIIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHHM, B TOM YMCIIE C
NpPUMEHEHHEM rpauuecKux MpecTaBIeHN (YCTaHaBIMBATh, UMEET JIU ypaBHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp TekcTOBBIE 3alauM  aJIreOpauvyeckuM CHOcOOOM ¢  IMOMOIIBIO
COCTABJICHMsI YPaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalMW WIM NPUKIAJHOM 3a1adu,
MHTEPIPETUPOBATH NIOJyYCHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOrPECCHU

CBOOOJHO oOmepupoBaTh TMOHATUSMU: 3aBUCUMOCTb, (yHKUHUA, Tpauk
byHKIIMKM, TMpsMas TPOMOPLUMOHANBHOCTb, JHHEWHas (QyHKUuA, oOpaTHas
MPONOPLIUOHANIBHOCTD, Mapadoa, runepoosia, KyCouHo-3adanHas PyHKIIUs.

HccnenoBats pyHkuMIO 10 €€ rpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKLIMIA:
001acTh ONPEIENECHUs], MHOKECTBO 3HAUYEHUN, HYIM (PYHKIMH, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHUSA, YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3naBaTh KBajpaTUyHy0 (QYHKIHIO 110 (opmyJie, TPUBOAUTH HPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUU.

Omnpenensts nojiokeHue rpapuka KBagpaTuyHOW (yHKIIUU B 3aBUCUMOCTH OT
e€ ko PpULIUEHTOB.

Crpoutrb rpaduk KBagpaTHUYHOHM  (YHKUWH, ONHCHIBATH  CBOWMCTBA
KBaJIpaTUYHON QPYHKIMU 110 €€ rpaduKy.

Hcnonb30oBaTh CBOMCTBA KBAAPATUYHOW (PYHKIIUU JJI PEIICHUS 3a/1a4.

Ha npumepe kBaapatnyHoil QyHKIIMU cTpouTh rpaduk QyHkimu y =af(kx +
b) + ¢ ¢ moMonibIo peodpa3zoBanuii rpaduka PyHkuun y=f(x).

WnmrocTpupoBaTh ¢ MOMOIIBIO TpadrKa peaabHyI0 3aBUCUMOCTbD I MPOIIECC
10 X XapaKTEPUCTHUKaM.

ApupmMernyeckass ¥ reoMeTPUYECKAs MPOrpPeccuu

CB0OOIHO ONEPUPOBATH MOHATUAMHU: MOCIEAOBATEIBHOCTD, apu(pMeTHYECKAS
Y T€OMETPUYECKasi TPOrPECCHH.

3ajaBaTh MOCJENOBATEIBHOCTH pPAa3HbIMU  CIIOCOOAMH: OIMMCATENIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (DOPMYIIBI 7-T'O WIIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIYMCICHHS C  UCHOJB30BaHUEM (OpMYyN 7n-ro  4JeHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX 71 YJICHOB.

N300pakarh uYieHbl MOCIEN0BATEIBHOCTH TOYKAMU HA KOOPJIWHATHOM
IJIOCKOCTH.

Pemate 3amauM, CBS3aHHBIE C YHCIOBBIMHM IIOCJIENOBATEIBHOCTSIMHU, B TOM
qHCclie 337aui U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBBIX
TEXHOJIOTHHA).



Pacro3HaBaTh W TNPUBOAUTH TPUMEPHI KOHEUHBIX H  OECKOHEYHBIX
MOCTIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIOIIUX ) MOCIEI0BATEIHOCTEH.

HimeTh mpecTaBIeHrne O CXOUMOCTH TTOCIIEA0BATEILHOCTH, YMETh HAXOAUTh
CyMMY 0€CKOHEYHO yOBIBAIOIICH I€OMETPHUECKOM MPOTPECCHH.

[TpumMeHsATh METOI MaTEeMAaTHUECKOW UHTYKIIUU TIPU PEIICHUH 3a/1a4.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne /it HanmeHoBaHMe pa3e/ioB U TeM Komrponsusie  Tpaxriseckie (uudpossbre)
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI

| UNCJIA U BBIUNCJIEHHA. 1 | Bbu6moreka [JOK
PanmonaneHbIe ynca (IOBTOPEHNUE) https://m.edsoo.ru/77e09b13

) OYHKIHWU. KoopanHatsl u 17 | bubnuoreka [IOK
rpaduku. OyHKIIH https://m.edsoo.ru/77e09b13

3 AJITEBPAMYECKHWE BbIPAXKEHU . 7 bubnuoreka [IOK
Beipaxenus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13

4 YPABHEHI/I{[ N CUCTEMBI 10 | bubmmnoreka HOK
YPABHEHMWMU. JIunelinbie ypaBHEHUs https://m.edsoo.ru/77e09b13

5 UUCJIA U BBIYMCJIEHUSI. Crenens ¢ 6 bu6nunorexa LIOK
HaATYpaJIbHBIM IIOKa3aTEIIEM https://m.edsoo.ru/77¢09b13

6 AJITEBPAMYECKHUE BBIPAXXEHU . 3 | bubmmnoreka HOK
MHorousieHbI https://m.edsoo.ru/77e09b13

7 AJITEBPAMYECKUE BbIPAXKEHU . 14 1 bu6muoreka [JOK
DopMyJIbl COKPAIIEHHOTO YMHOKEHUS https://m.edsoo.ru/77e09b13

bu6muoreka [JOK

8 UNCJIA U BBIYUCJIEHMA. [Jenumocts 10 https://m.edsogru/77eo9b13

9 OYHKIUUUN. JIuneitHas GyHKITHS 16 1 ngjﬁ?}fgﬁ)gﬁﬁho%w
YPABHEHUA U CUCTEMbBI

10 VPABHEHUIA. Crcreml muHeiHbX 14 1 bubmorexa LOK

YpaBHEHUH

https://m.edsoo.ru/77¢09b13




[ToBTOpeHME, 0000MIIEHNE, bubnmnoreka HOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/77e09b13

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

11

136 8 0



8 KUIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
No /11 HaumeHoBaHue pa3/ie/ioB U TeM Kowrpoapmsie  Tpakruseckue (uu¢poBbie)
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
| YPABHEHUMA U HEPABEHCTBA. 20 | bubnuorexa [JOK
Hepasencrtpa https://m.edsoo.ru/6d40b704
) UNCJIA 1 BBIYUCJIEHMA. 17 | bubmuorexa [JOK
KBagpartsslii KOpeHb https://m.edsoo.ru/6d40b704
3 YPABHEHIMA U HEPABEHCTBA. 17 1 bubnuorexa [JOK
KBaapartHble ypaBHEHHs https://m.edsoo0.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXKEHU . 17 | bubnuorexa [JOK
HpoOHo-paninoHaIbHbIE BBIPAKEHUS https://m.edsoo.ru/6d40b704
5 YPABHEHHMA 1 HEPABEHCTBA. 19 | bubmuorexa [JOK
JpoOHo-paninoHaIbHbIe YpaBHEHUS https://m.edsoo.ru/6d40b704
bubnnoreka [JOK
6 CYHRINNA 15 I https://m.edsogru/6d40b704
7 AJITEBPAMYECKUE BbIPAXKEHU A. 14 bubnuorexa [JOK
Crenenu https://m.edsoo.ru/6d40b704
bubnuorexa [JOK
8 UNCJIA U BBIUMCJIEHUA. lenumocTh 7 1 hitps://m.c dsogru 16440704
9 [ToBTOpenue, o6odIIeHNE, 10 | bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 136 g 0

[TPOI'PAMME




9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n MPOrpaMMbI Bceero Konrpoaeupie  Hpakruieckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
! OYHKLHH 25 ! https://m.edsoo.ru/133deaba
) YPABHEHUWSA 1 HEPABEHCTBA. 15 | bubnuorexa [IOK
KBanparHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUWSA 1 HEPABEHCTBA. 75 | bubnuoreka [{OK
YpaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 YN CJIOBBIE ITOCJIIEAOBATEJIBHOCTHU 75 | bubnuoreka [{OK
U ITPOI'PECCHUHN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAXXKEHU . 12 | bu6mmoreka IIOK
Crenenb ¢ pallMOHAIBHBIM ITOKa3aTEIEM https://m.edsoo.ru/133deaba
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 34 | bu6nunorexa LIOK
3HAHUH https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos
Ne Hara DJIeKTpoHHbIe U pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE PeCypchbl
padoThI padoThI

| [ToBTOpenue. PannonansHeie | bubnuorexa [JOK
qucia https://m.eds00.ru/33926902
[ToBTOpenue. CpaBHeHue,

) yHOpsAI0YMBAHUE U | bu6mmoreka [IOK
apupMETHYECKHUE IEHCTBHS C https://m.edsoo.ru/fba3fad7
palMOHAIBHBIMU YHCIAMU

3 [ToBTOpenue. Yucnonas | bubnnoreka [JOK
npsiMasi, MOLYJb YucCiia https://m.edsoo.ru/2a6f552b
[ToBTopenue. IIponeHTHI,

4 3auCh MPOLIEHTOB B BUJIC | bubnnoreka [JOK
npobu u Apodu B BUIE https://m.edsoo.ru/eeee7517
MIPOIICHTOB

5 IToBTOpeHnue. Tpu 0OCHOBHbIE | bubnuoreka [IOK
3aJa4y Ha MPOLIEHTEI https://m.edsoo.ru/a8dd2elf

6 [ToBrOopenue. Tpu OCHOBHBIE | bubnnorexka [HOK
3a/1a4d Ha NPOLEHTHI https://m.edsoo.ru/ac009860
[ToBTrOpenue. Pemenne

bubmuorexa [JOK
7 TEKCTOBEIX 3aJ1a4 1
https://m.edsoo.ru/73459c0c
apudmeTnyecKkuM crnocodom
[ToBTopenue. Pemenne 3agau
. bubnmoreka [JOK
8 W3 peaibHOM MPaKTUKUA HA 1

4acTH, IpoOU, TIPOIICHTHI,

https://m.edsoo.ru/e8f7b535




MPUMEHEHNUE OTHOLIECHUN 1
IIPONOPLUI IIPU PELLIEHUN
3aj1a4

[ToBTOpenue. Pemenune 3anau
W3 peayibHOM MPaKTUKUA HA
4acTH, IpoOU, IPOIICHTHI,

bu6mmoreka [JOK

OpJIMHATa TOYKU HA
KOOPAMHATHOM INIOCKOCTH

9
IIPUMEHEHNE OTHOLLIEHUH U https://m.edsoo.ru/1125b3e3
MIPONOPLMI IIPU PEILIEHUN
3a1a4
IToBTOpeHue. PeanbHbie
10 3aBUCUMOCTH; pPEUICHUE 3a]1a4 bu6mmoreka [IOK
Ha JIBUXKEHHUE, paboTy, https://m.edsoo.ru/f3clcefa
MOKYIIKH, HAJIOTH
1 KonrtponbHas pabora no Teme bubnnoreka [JOK
"PanimoHanbpHBIE yncia' https://m.edsoo.ru/577c44c3
12 Koopaunara Touky Ha IpsIMOH bubmmnorera [TOK
P p hitps://m.eds00.ru/75¢93948
13 YuciaoBbIe OPOMEKYTKHU bubnmnorexa [IOK
p y https://m.edsoo.ru/bcbb794 1
14 YucnaoBble OPOMEKYTKHU bubnnorexa LIOK
p Y https://m.edsoo.ru/f6¢6070c
PaccrosHue Mexay IByMs
15 TOYKaMH KOO I/IHZTHO}I;I bubnnorexa LIOK
. pA https://m.edsoo.ru/7efdfd1c
pSIMOi
[IpsiMmoyronbHas cucteMa
16 KoopAuHaT. AGcuucca u bubnnoreka [JOK

https://m.edsoo.ru/b9eded96




[TpsimoyrosbHas cucTeMa
KoopauHaT. AGciucca u

bu6mmoreka [IOK

17
opAuHAaTa TOYKHU Ha https://m.edsoo.ru/b32bcda3
KOOPJAMHATHOW INIOCKOCTH
18 [Tpumepsr rpadukoB, bubnunoreka [HOK
3aJIaHHBIX GOPMYITaMHU https://m.edsoo.ru/8e566725
19 [Tpumeps! rpadukos, bubnnorexa [JOK
3aJlaHHBIX (opMyTaMu https://m.edsoo.ru/8e566725
20 Urenue rpaukoB peabHBIX bubnuoreka [IOK
3aBUCUMOCTEH https://m.edsoo.ru/add42ela
D yHKIIMOHAIBHbIE
21 Sai,II:IICI];IIMOCTI/I MEX, bubmorexa HOK
y https://m.edso0.ru/399486d6
BEJIMYUHAMU
[TonsTne Kuuu. OyHKIUA
22 Kak MaTeI\?;.}”IFI:I‘IECKa}I 1\/}1](})I :J'IL bubmorexa HOK
A https://m.edsoo.ry/d08d33da
peanbHOro mporuecca
Ilonstue knuu. OyHKINA
23 Kak MaTehi}flflqlécKaﬂ 13/(1){ eJb bubmorera [TOK
A https://m.edsoo.ru/ec27f703
peanbHOro mporecca
Ilonstue K. OyHKIHASA
24 KaK MaTel\il}”I[I:IIIECKaSI 1\/}1](1){ :J'II) bubmmorexa [TOK
A https://m.edsoo.ru/b951dcc6d
peanpHOTO Tpolecca
)5 OO6nacTh ornpenenaeHus 1 bubnmoreka [JOK
o0yacTh 3HaUE€HUN PYHKINH https://m.edsoo.ru/b51c9ad0
26 OO6nacTh ornpeneiaeHus 1 bubnuorexa [JOK
o0acTh 3HaUeHUH (QyHKIUU https://m.edsoo.ru/f7bde192
27 CriocoOb1 3aianust pyHKITUH bubmmorexa [OK

https://m.edsoo.ru/84d1f13d




bu6mmoreka [IOK

28 T
pagux pyniim https://m.edsoo.ru/17e3cf26
KonrponsHas pabora o teme
29 "Koopaunats! 1 bubmmorexa LIOK
p htps://m.eds00.ru/69768400
rpaduku. Oyaxym”
BripakeHue ¢ nepeMeHHBIMH.
30 3HaueHNUE BRIPAXKEHUS C Bubmaorexa ITOK
p https://m.edsoo.ru/f4ad2{98
MIePEeMECHHBIMU
BripakeHue ¢ nepeMeHHBIMH.
31 3HaueHNUE BBIPAXKEHUS C bubmmorexa LHOK
p https://m.edsoo.ru/637eaf29
MepeMEHHBIMHU
BripaxkeHue ¢ mepeMeHHBIMHU.
32 3HayeHNUE BRIPAXKEHUS C bubnmorexa LHOK
P https://m.edsoo.ru/4a51a482
MePEeMEHHBIMU
[IpencraBnenue 3aBUCUMOCTH
33 MEXIV BEJIMUYNHAMU B BUJE Bubmorexa ITOK
Y g hitps:/m.eds0o.ru/b50dfb83
(hopMyIibL
[IpencraBienue 3aBUCUMOCTH
34 MEXYy BEJIMYNHAMH B BUE Bubmorexa ITOK
oy a https://m.edsoo.ru/d455ec7d
(hopMyIibI
bubmuorexa [JOK
B
35 BIAHCIICHIS 110 opmyam htps://m.eds00.ru/21329819
bubmuorexa [JOK
36 B
BIHCIICHIS 110 opmyTam htps://m.edso0o.ru/al19718d5
VYpaBHeHuEe ¢ OHON
. bubnmoreka [JOK
37 nepemeHHol. Kopenn

ypaBHEHUS

https://m.edsoo.ru/2cfa2578




18 CaolicTBa ypaBHEHU C OJTHOM bubnunorexka [HOK
MePEeMEHHOMN https://m.edsoo.ru/db13ed37

39 CBoiicTBa ypaBHEHHI C OAHOU bubmmoreka [JOK
MIEPEMEHHOMN https://m.edsoo.ru/42fc80d4

40 p S bubmuorexa [JOK

ABHOCILIHOCTD YPaBHCHHH https://m.edsoo.ru/941ec3cS

YpaBHEeHHE Kak

A1 P 4 MOLENE bu6mmorexa [IOK
MaTeMaTqueCKa Ae https://m.edsoo.ru/bala9158
peanbHOM CUTyaluu

4 Yucno KopHen JIMHENHOTO bubnuoreka [IOK
ypaBHEHUA https://m.edsoo.ru/265¢6984

43 Yucno kopHel TMHEHMHOTO bubnnoreka [JOK
ypaBHEHUA https://m.edsoo.ru/7bf1a6{2
Pemrenne TekcTOBBIX 3a1a4 ¢

m . A bu6mmoreka [IOK
TTOMOTHPIO JHHCHHBIX https://m.edsoo.ru/3f47df53
ypaBHEHUH
Jlunelinoe ypaBHeHUE, bubnnoreka [JOK

45
coJieprKalliee 3HaK MOYJIst https://m.edsoo.ru/5e622ca5
KonTponbHas pabota mo

46 TeMaM "BripaxkeHnus ¢ bubnuoreka [IOK
nepemeHHbIMU", "JIMHEHHBIE https://m.edsoo.ru/0a2d19c8
ypaBHeHUA"

47 Crenensb ¢ HATYpaJIbHBIM bubnmoreka [JOK
oKasarejieM https://m.edsoo.ru/ececd6f0
CBOICTBa CTEIIEHU C bu6mmorexa [IOK

48
HaTypaJIbHBIM I10KA3aTEIEM https://m.edsoo.ru/544ee370

49 CBolicTBa CTENEHHU C bubmuorexa [JOK

HaTypaJIbHBIM ITIOKa3aTCJIEM

https://m.edsoo.ru/464c8d47




CBolicTBa CTENEHU C

bu6mmoreka [IOK

50
HaTypaJIbHBIM I10KA3aTEIEM https://m.edsoo.ru/d24f2e6a
3amnucek yncia B IeCITUYHON
51 HO3UILIMOHHON CUCTEME buGnnorexa LIOK
. htps://m.edsoo.ru/fc6{6868
CUMCJIEHUSI
3amnucek Yncia B JECITUYHON
52 MHO3UIIMOHHON CUCTEME bubnmorexa LHOK
1 https://m.edsoo.ru/75e¢2d600
CUMCIIEHUSI
Onunounensl. OnHOYIEH
53 craggapTHoro suna. Creneun bubmnorexa LIOK
Aap . https://m.edsoo.ru/353073de
OHOYJIEHA
OnHounenbl. OMHOWIEH
54 craggapTHoro suna. Creneun Bubmorexa ITOK
Aap A https://m.eds00.ru/91928350
OHOYJIEHA
Muorowiensl. MHOro4sieH
55 ctagmaptHoro suna. CreneHp bubmorexa LHOK
s1ap sia. https://m.edsoo.ru/5b0ab67¢
MHOTrO4JIeHa
Mmuorouinensl. MHOro4wiIeH
56 ctagmaptHoro suna. CreneHp bubmorexa LHOK
Aap A hitps:/m.eds00.ru/f089268b
MHOTrOYJIEHA
57 CrnoxeHue ¥ BEIYUTAHNE bubnmnoreka [JOK
MHOTOYJIECHOB https://m.edsoo.ru/9d200635
53 CnoxxeHue 1 BbIYUTAaHUE bubnmoreka [JOK
MHOTOYJIECHOB https://m.edsoo.ru/f4564{5¢
59 CrnosxeHue v BBIYMTAHNE bubnnoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/2580eb67
60 YMHOXKEHUE U JeIeHNE bubmuoreka [JOK

MHOT'O4JICHOB

https://m.edsoo.ru/9c5782fa




61 YMHOKEHHUE U JCICHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/5848972
& YMHOXKEHUE U JeIeHnE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/42e5476a
63 YMHOKEHUE U JICTICHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/54de7288
64 [IpeobpaszoBanme 1EIOTO bubnnoreka [JOK
BBIPAXXEHUS B MHOIOWIEH https://m.edsoo.1ru/35¢66869
65 [IpeobpaszoBanme 1EIOTO bubnuorexa [JOK
BBIPAXKEHUS B MHOTOUJIEH https://m.edsoo.ru/c6a6cdf9
66 [IpeoOpaszoBanue 1eI0ro bubnuoreka [IOK
BBIPQXEHUS B MHOTOWICH https://m.edsoo.ru/4c886f22
67 Kopuu MHOrOusI€Ha bubmmorexa [TOK
https://m.edsoo.ru/flec8044
68 Kopuu MHOrOous€Ha bubmorexa HOK
https://m.edsoo.ru/d96f328f
ToxnectBo. Tox/1€CTBEHHBIE
bu6mmoreka [JOK
69 peoOpa3oBaHus
. https://m.edsoo.ru/386961a4
anredpanvdecKux BhIPAKEHUI
ToxnectBo. ToxkaecTBeHHbIE
bubmuorexa [JOK
70 npeoOpa3oBaHus
. https://m.edsoo.ru/5f80fed0
anredpanvyecKrx BhIpAKEHUI
ToxnectBo. ToxxaecTBeHHbIE
bubmuorexa [JOK
71 npeoOpa3oBaHus
. https://m.edsoo.ru/2c628e8f
anreOpanvdecKux BhIpAKEHUI
ToxnectBo. ToXXIEeCTBEHHBIE
bu6mmoreka [IOK
72 npeoOpa3oBaHus

anreOpandecKnx BhIPaKEHHH

https://m.edsoo.ru/516¢c60cc




ToxnectBo. TOXIEeCTBEHHBIE

bu6mmoreka [IOK

3 npeobpasosai . https://m.edsoo.ru/8b4509ae
aredpanvecKux BbIpAKEHUI
bu6mmoreka [IOK
74
JloKasaTenkCTBo TORACTS https://m.edsoo.ru/2fade7af
KonTponbhas pabota no
75 temaM "CrteneHs ¢ bubmuoreka [JOK
HaTypaJbHBIM TIOKa3aTeyemM", https://m.edsoo.ru/1d3f3417
"MHorousneHs!"
76 KBagpar cymmsbl 1 kBajipaT bubnuorexa [JOK
Pa3HOCTHU JBYX BBIpAXKECHUU https://m.edsoo.ru/6fb067fd
77 KBagpar cyMMBI HECKOIIBKHX bubnnorexa [HOK
BBIPAYKEHU I https://m.edsoo.ru/bda0e3bb
73 Ky6 cymmBl 1 ky0 pazHOCTH bubnuoreka [IOK
JIBYX BBIpa)KCHUI https://m.edsoo.ru/0a860ftb
79 PasnocTs KBagpaToB IBYX bubnnorexka [JOK
BBIPAKCHUIN https://m.edsoo.ru/3ca88a25
20 [IpousBenenue pasHOCTH U bubnnoreka [JOK
CYMMBI JIBYX BBIPaKEHUN https://m.edsoo.ru/b7¢55369
21 [IpousBeneHue pasHOCTU U bubnuoreka [IOK
CYMMBI JIBYX BBIpaKEHUI https://m.edso0.ru/90888a13
20 CymMma 1 pa3HOCTh KyOOB bubnuorexa [JOK
JBYX BBIpaXKCHUHN https://m.edsoo.ru/d96daf29
23 CyMMa 1 pa3HOCTh KyOOB bubnuorexa [JOK
JBYX BBIpaXCHUHI https://m.edso00.ru/926125000000
84 Pa3znoxxenne MHOrOuIeHa HA bubnmoreka [JOK

MHOXHUTCIIN

https://m.edsoo.ru/22e93da2




[IpousBenenue pazHocTH
CYMMBI JIBYX BBIPa’KE€HUH,

bu6mmoreka [IOK

85
CyMMa U pa3HOCTh KyOOB JIBYX https://m.edsoo.ru/0a52deal
BBIPAKCHUI
26 Pasnoxxenne MmHOrousieHa Ha bubmuorexa [JOK
MHOHUTEIIHN https://m.edsoo.ru/9781ab25
g7 Briaecenune obriero bu6mmoreka [IOK
MHOXKUTEIS 3a CKOOKH https://m.edsoo.ru/ea75a23f
bu6mmoreka [IOK
88 M
CTOA TPYIITHPOBKH https://m.edsoo.ru/3a40blcb
KonTponbhas padota no teme
89 "dopmyIbl COKpAIIEHHOTO bubmmorexa [TOK
pMY " patll https://m.edsoo.ru/07d38a8¢c
YMHOXEHHUS
90 JlenuMocCThb 1ENbIX YUCE. bubnnoreka [JOK
CBoOMCTBA AEIUMOCTH https://m.edsoo.ru/08¢730f5
01 JlenmMMOoCTb 1ENbIX Yuced. bu6mmoreka [IOK
CBoHCTBa AEIUMOCTH https://m.edsoo.ru/bad2¢132
9 [IpocTele u cocTaBHBIE YUCTA. bubnnoreka [JOK
YETHbIC U HEUETHRIC YHCIIa https://m.edsoo.ru/60be55f1
93 [Ipusnaku genumocTty Ha 2, 4, bubmuorexa [JOK
8,5,3,6,9,10, 11 https://m.edsoo.ru/9f5ccce3
94 [Ipu3naku genumoctu Ha 2, 4, bu6mmorexa [IOK
8,5,3,6,9,10, 11 https://m.eds00.ru/9007290
ITpn3Haky IeTUMOCTH CYMMBI
P 8 o BuGmorexa LIOK
95 Y TIPOU3BEICHUS LIEITBIX YHCEI

Ipu pCHICHUHA 3a1a4

https://m.eds00.ru/93a99bd9




HauOospmmii oomui

bu6mmoreka [IOK

%6 ACTHTEIE 1 HARMEHbIHICe https://m.edsoo.ru/8a630e47
o0111ee KpaTHOE BYX YHCET
bu6mmoreka [IOK
o7 Bsanmso npocteie uncia https://m.edsoo.ru/9aaef77f
08 Aunroput™m EBkiupa. Jlenenue bubmuorexa [JOK
C OCTaTKOM https://m.edsoo.ru/c87035fb
CpaBHeHUS LIENIbIX YHCEN 110 bubnnorexa [HOK
99
MOZYJIIO HaTypaJIbHOI'O YUCIIa https://m.edsoo.ru/f9d5b3a6
100 Jluneiinas GyHkms, e bubnuoreka [IOK
CBOMCTBa https://m.edsoo.ru/41aa7bb3
101 Jluneitnas Qynkuus, eé bubnuoreka [IOK
CBOMCTBa https://m.edsoo.ru/4e21f9b0
02 Jluneitnas pynkuus, e bubnnoreka [JOK
CBOICTBa https://m.edsoo.ru/e8437668
bu6mmorexa [IOK
103 r 503007
paduic MHHCHHOM (yHKLHH hitps:/m.edso0.ru/f5e53469
bu6mmoreka [IOK
104 r 503 (0)%
0 pagux mHHCHHON dynKiH https://m.edsoo.ru/18ad2ac8
bu6mmorexa [IOK
1 r HHOM
05 paduK THHCHHOH dyHKHH https://m.edsoo.ru/f8195d52
bubmuorexa [JOK
1 r HHOM
06 pa(bHK /THHCHHOU (I)yHKuI/II/I https://m.edsoo.ru/c8ba5Sab4
bubmuorexa [JOK
1 r =
07 padux gyrximn y = | X | https://m.edsoo.ru/ecff8e85
b K
108 I'paduk yakmmm y = | x | nomorexa LO

https://m.edsoo.ru/bb45db77




bu6mmoreka [IOK

1 T = 1
09 pagux dynim y = | x| https://m.edsoo.ru/da73dc7f
bubmuorexa [JOK
11 T = 1
0 pagux dyniwm y = | x| https://m.edsoo.ru/5ac03aee
bubmuorexa [JOK
i Kycouso-sanannsie pymicim ! hitps://m.edsoo.ru/85edbbd4
bu6mmorexa [IOK
12 Kycouso-sanannsie pymicim ! hitps://m.eds00.ru/99d09b30
bubmuorexa [JOK
13 KycouHo-3ananmeie dyHiim ! https://m.edsoo.ru/635cc345
bubmuorexa [JOK
114 KycouHo-3ananmeie dyHiim ! https://m.edsoo.ru/7acbfc82
KontposbHas padota mo
115 Temam "JlenumocTs" 1 bubmorexa HOK
. ’ https://m.edso0.ru/59839575
"Jluneitnast pyHkuus"
116 YpaBHeHHUE ¢ AByMS | bubnnorexka [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/0b833c48
117 VYpaBHeHuUe ¢ IByMs | bubnmnorexa [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/8aa0563b
I'paduk nuaeitHOrO
118 pal(abHeHI/m C IBYMS 1 Eubmorexa IIOK
yp ABYM hitps://m.edsoo.ru/f531d258
epeMeHHBIMHU
I'paduk nunaeitHOrO
119 pa](BbHeHI/ISI C IBYMSA 1 bubmmorexa LOK
yp BY https://m.edsoo.ru/052a49ec
MepeMEHHbIMU
CHuCTEMBI JIMHEWHBIX
. bu6mmoreka [IOK
120 YPaBHEHUU C ABYMsI 1

NEPpCMCHHBIMU

https://m.edsoo.ru/21e9d205




121

122

123

124

125

126

127

CucTeMbl JIUHEUHBIX
YPaBHEHUU C IBYMsI
MepeMEHHBIMU

I'paduueckuii MeToa pereHus
CUCTEMBI JINHEHHBIX
YpPaBHEHUU C IBYMsI
MepeMEHHBIMHU

I'paduyeckuit MeTos perieHus
CUCTEMBI JINHEHHBIX
ypaBHEHUH C IBYMs
MIePEeMEHHBIMU

Pemenne cucteM THHEHHBIX
ypaBHEHUH C IBYMs
MEPEMEHHBIMU METOJIOM
MMOJACTaHOBKH U METOJIOM
CIIOKEHHUS

Pemenne cucteM THHEHHBIX
YpaBHEHUH C ABYMsI
MePEMEHHBIMU METOJIOM
MMOJACTaHOBKH U METOJIOM
CIIOJKEHHS

Pemenue cucrem JIMHENHBIX
YpaBHEHMH C IByMs
MIEPEMEHHBIMU METOAOM
MIOJICTAHOBKU ¥ METOAOM
CIIOKEHHUS

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUU C ABYMsI

bu6mmoreka [IOK
https://m.edsoo.ru/aca95fa8

bu6mmoreka [IOK
https://m.edsoo.ru/1ed426df

bu6mmorexa [IOK
https://m.edsoo.ru/2e93b7ef

bu6mmoreka [IOK
https://m.edsoo.ru/a8e82568

bu6mmoreka [IOK
https://m.edsoo.ru/bb15461c

bu6mmorexa [IOK
https://m.edsoo.ru/fb0df920

bu6mmorexa [IOK
https://m.edsoo.ru/fcd17b39




128

129

IIEPEMEHHBIMH KaK MOJIEIb
peanbHON CUTYaluH

KouTponbhas pabota no teme
"CucTeMbl JIUHEHMHBIX
ypaBHeHui"/ Beepoccuiickas
MpoBepoyHasi pabora

HroroBas KOHTpoOJIbHAS

pabora / Becepoccuiickas
poBepouHas paboTa

bubmuoreka [JOK
https://m.edso0o0.ru/9¢548408

130

[ToBTOpenue u oboOIIEHHE.
Pemenne cucreM aMHENRHBIX
YPaBHEHUN C ABYMs
[EPEMEHHBIMH METOJIOM
MIOJICTAHOBKU U METOAOM
CIIOKECHHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/e04bbe00

131

[ToBTOpEeHue u 06001IEeHNE.
CreneHsb ¢ HaTypaIbHBIM
nokaszaresem

bu6mmoreka [IOK
https://m.edsoo.ru/c333abcb

132

[ToBTOpenue u 06o0IIEeHNE.
OHOYIEHBI 1 MHOTOYJIEHEI.
ToxmecTBeHHEIE
npeoOpa3oBaHus
anreOpanvaecKux BhIpAKEHUI

bu6mmorexa [IOK
https://m.edsoo0.ru/9632cb84

133

[ToBTOpeHme u 060OIIEHNE.
@opMyIbl COKpAIEHHOTO
YMHO)KCHI/ISI

bubmuorexa [JOK
https://m.edsoo.ru/e7992533

134

[ToBTOpenue u o0o0IIEHHE.
Koopaunats! u rpaduxmu.

bubmuorexa [JOK
https://m.edsoo.ru/4dc4df36




[ToBTOpeHME 1 0000IIEHNE.
135 Jluneiinas QyHkuus u eé

CBOICTBa

[ToBTOpEeHME 1 000OIICHNE.

Pemenne cucrem TUHEHHBIX

136 .
YpaBHEHHU C JIBYMs
MIePEeMECHHBIMU
[ToBTOpEeHME M 00OOIICHNE.
137 Pemrenue cucreM JIMHEHHBIX

YPaBHEHMH C IByMsI
NIePEMEHHBIMU
OBILIEE KOJIMYECTBO YACOB I1O0
I[TPOIT'PAMME

137

bu6mmoreka [IOK
https://m.edsoo.ru/d7eebfOa

bu6mmoreka [IOK
https://m.edsoo.ru/1c53424

bu6mmorexa [IOK
https://m.edsoo.ru/ac20936a




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
1 YuciioBble HEPABEHCTBA 1 bubmmorexa [OK
P https://m.edsoo.ru/05b2f9%e1
. bubnuorexa [JOK
2 CBoiiCTBa YHMCIIOBBIX HEPABEHCTB 1
https://m.edsoo.ru/4549afe0
. bubmuorexa [JOK
3 CBoiiCcTBa YHMCIIOBBIX HEPABEHCTB 1
https://m.edsoo.ru/f3b932b2
4 Jloka3aTenbCTBO HEPABEHCTB 1 bubmorexa HOK
p https://m.edsoo.ru/79al18eb2
5 HepaBeHCTBO ¢ mepeMeHHOM. | bubnuoreka [IOK
Crtporue 1 HeCTpOoTrue HepaBEHCTBA https://m.edsoo.ru/6dfe6b28
6 HepaBeHCTBO ¢ IEpeMEHHOI. | bubnnoreka [JOK
Crporue 1 HeCTporue HepaBeHCTBA https://m.edsoo.ru/5d53d93b
CrnoxxeHue 1 yMHOKEHUE
7 YHUCJIOBBIX HEPABEHCTB. 1 bubnnoreka [JOK
O1ieHUBaHUE 3HAYCHUS https://m.edsoo.ru/a04ef86a
BBIPAKEHUS
CrioxeHue 1 yMHOXKEHHUE
g YHCIIOBBIX HEPABEHCTB. 1 bubmuoreka [IOK

OrleHBaHe 3HAYCHUS
BBIPOKECHHS

https://m.edsoo.ru/1c0a2b5d




ITonsarue o PEIICHHNY HEPABCHCTBA

bu6mmoreka [IOK

9 C OJTHOM IepeMEHHOM. MHOKECTBO
A . p https://m.edsoo.ru/aa638704
pelieHui HepaBeHCTBA
[TonsiTHE O pereHUN HEPABEHCTBA
10 C OJTHOM mepeMeHHOM. MHO0KeCTBO bubmorexa LOK
A . P ' https://m.edsoo.ru/4df1faa0
pEIICHUI HEPaBEHCTBA
1 PaBHOCHIIbHBIE HEpaBEHCTBA. bubnuorexa [JOK
HepasenctBo-cneacraue https://m.edsoo.ru/3al7ce2c
12 YwucaoBbIe MPOMEKYTKHI bubmorexa HOK
POMEXYT https:/m.eds00.ru/80735150
JInHeliHOe HEPABEHCTBO C OHOU
13 IIEPEMEHHOM M MHOKECTBO €TI0 bubmorexa HOK
PeMErs https:/m.eds00.ru/f0262587
peIICHHI
14 Pemienne nuHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJHOM EPEMEHHOU https://m.edsoo.ru/3ceb586b
15 PelieHne nMHENHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOY IIEPEMEHHOMN https://m.edsoo.ru/c91ac5f2
16 Pemenne nuHEMHBIX HEPABEHCTB C bu6mmoreka [IOK
OJHOU EPEMEHHOU https://m.edsoo.ru/59248dbe
17 CucreMbl TUHEHHBIX HEPABEHCTB C bubmuoreka [IOK
OJHOI EPEMEHHOU https://m.edsoo.ru/a0eba498
13 CucTtembl TUHENHBIX HEPABEHCTB C bubnuorexa [JOK
OJHOM EPEMEHHOU https://m.edsoo.ru/98bf65¢c2
Pemenye TeKCTOBBIX 3a7a4 C
19 IOMOIILIO JIUHENHEIX HEPABEHCTB bubmmorexa LOK
! X Hep hitps://m.eds00.ru/93d78c5b
C OJIHOM TIepeMEHHOI
20 KonTponbhas pabota no teme bubnmoreka [JOK

"Hepasencrtna"

https://m.edsoo.ru/a90aff13




bu6mmoreka [IOK

21 Kpazpartsie koprn https://m.edsoo.ru/4112736f
” Apudmernueckuii KBaapaTHbIHI bubnunorexa [IOK
KOPEHb U €ro CBOMCTBA https://m.eds0o.ru/1970379¢
3 Apudmerndeckuii KBaapaTHBIN bubnmoreka [JOK
KOpPEHb M €ro CBOMCTBA https://m.edsoo.ru/16109afa
[lonsiTHE MppaLIMOHAIBHOTO YKCIIA.
24 JleficTBHS ¢ HppALIMOHAIBHBIMU bubmmorexa LOK
https://m.edsoo.ru/cdOcd78c
YUCIaMHU
)5 ColicTBa ACHCTBHI C bubmuorexa [JOK
HppanuoHaIbHEIMU YHCIIaMU https://m.edsoo.ru/ca58bc78
26 CaoiicTBa AeCTBUH C bubnunoreka [JOK
HppalMOHAIbHBIMU YU CIIAMHU https://m.edsoo.ru/acb64581
7 CaoiicTBa AeCTBUM C bubnuotexa [JOK
HppaluoHaJIbHEIMU YHCIIaMU https://m.edsoo.ru/bc7f36a8
)% CpaBHeHHE UppaUOHATBHBIX bubnmnoreka [JOK
Yyuces https://m.edsoo.ru/7b26d3b0
29 CpaBHeHHE UppaLUOHATBHBIX bubnnoreka [JOK
4yuCell https://m.edsoo.ru/c5bd43e0
MHO0€ecTBO 1eHCTBUTEIBHBIX
30 yucel. IIpeacrasnenus o bubnnoreka [JOK
pacCIIMPEHNAX YUCIOBBIX https://m.edsoo.ru/51f76b1d
MHOKECTB
JonmycTuMble 3HaUEHUS
31 IIEPEMEHHBIX B BBIPAKEHUSX, bubnnoreka [JOK

coJiepKalux apupMeTHIecKue
KBaJ[paTHbIC KOPHH

https://m.edsoo.ru/de922590




I[OHYCTI/IMBIG 3HaA4YCHUA
NEPCMCHHBIX B BBIPAKCHUAX,

bu6mmoreka [IOK

32 COJIeprKalINX apuPpMETHIECKIE https://m.edsoo.ru/c1f762ee
KBaJlpaTHbIE KOPHU
ToxaecTBeHHble MpeoOpazoBaHuUs

1 BBIPAXKEHUM, COJIEPHKAITUX bubnnoreka [HOK
apudmeTHIecKre KBaIpaTHBIC https://m.edsoo.ru/16765140
KOpHHU
ToxxaecTBeHHbIe MpeoOpazoBaHUs

34 BBIPAXKEHUM, COJIEPHKAITUX bubnnoreka [JOK
apudMeTHYECKHE KBaIpaTHbIC https://m.edsoo.ru/cdd27cb8
KOpHHU
ToxxaecTBeHHbIe MpeoOpazoBaHUs

35 BBIPAXKECHUM, COACPIKALUX bubnnoreka [JOK
apudMeTHUeCKue KBaipaTHbIE https://m.edsoo.ru/57be760d
KOPHH
ToxnecTBeHHbIE TpeoOpa3oBaHUs
BBIPAKECHUM, COAECPIKALUX bubnnoreka [JOK

36
apudmeTnyecKue KBaJpaTHbIE https://m.edsoo.ru/e39412ea
KOPHH

37 KonTponbhas pabota no teme bubnnoreka [JOK
"KBanparHblii KOpeHb" https://m.edsoo.ru/9483f887

bu6mmorexa [IOK

38 Keanpartoe ypashenne https://m.edsoo0.ru/53191c0b
dopmyna KOpHEW KBapaTHOTO

39 ypaBHeHus. KonndecTBo bubnnorexka [JOK

JIEUCTBUTEIIBHBIX KOPHEH
KBaJIpaTHOI'0 YpaBHEHUS

https://m.edsoo.ru/02455db5




dopmylia KOpHEH KBaJIPaTHOTO
ypaBHeHus. KonudecTsBo

bu6mmoreka [IOK

40
JICHCTBUTEIIBHBIX KOPHEH https://m.edsoo.ru/7d6cdfb2
KBaJPaTHOTO YpaBHEHUS
dopmylia KOpHEH KBaJIPaTHOTO
A1 ypaBHeHus. KonnuectBo bubnnoreka [HOK
JICHCTBUTEIIBHBIX KOPHEH https://m.edsoo.ru/1¢76389f
KBaJPaTHOTO YPaBHEHUS
®opmyna KOpHEW KBapaTHOTO
4 ypaBHeHus. KonuyecTBo bubnuoreka [IOK
JIEUCTBUTENIBHBIX KOPHEH https://m.edsoo.ru/5fe60585
KBaJPaTHOTO YPaBHEHUS
bubmuorexa [JOK
43 T B
copeMa bueta https://m.edsoo.ru/4c7c44b5
bu6mmoreka [JOK
44 T B
copemMa bueta https://m.edsoo.ru/a76e9038
VYpaBHeHUsI, CBOJIUMBIE K
45 JIMHEVHBIM YPaBHEHUSIM UJIU K bubmmorexa [JOK
yp https://m.edsoo.ru/4fb6bbc1l
KBaPaTHBIM ypaBHEHUSIM
YpaBHeHUs1, CBOJIUMBIE K
. bubmuorexa [JOK
46 JIMHEVHBIM YPaBHEHUSIM UJIU K
https://m.edsoo.ru/3af662c6
KBaJPAaTHBIM YPaBHEHUSIM
47 KBaaparHoe ypaBHEHME C bubnnorexka [JOK
mapamMeTpoM https://m.edsoo.ru/8a55ecf0
43 Pemenne kBaapaTHBIX ypaBHEHUI bubmuoreka [IOK
C mapaMeTpamu https://m.edsoo.ru/105b6317
49 Pemenue kBagpaTHBIX ypaBHEHUI bubnuoreka [IOK

C mapameTpaMu

https://m.edsoo.ru/47da856a




Pelienue kBagpaTHBIX YpaBHEHU,

bu6mmoreka [IOK

50 CcoZeprKalluX 3HAK MOIYIISA https://m.edsoo.ru/3f000b93

51 Pemienne kBagpaTHBIX YpaBHEHHUI, bubnmoreka [JOK
COJIEpKAILUX 3HAK MOIYJIA https://m.edsoo.ru/51525b4b

50 YpaBHEeHHE KaK MaTEMATHYECKAsI bubnnoreka [HOK
MOJIEJIb PEATIBHOM CUTYaLlMU https://m.edsoo.ru/20a5fe85

53 PenieHne TeKCTOBBIX 3a7a4 C bubmuorexa [JOK
MMOMOUIBIO KBaJAPATHBIX YPaBHECHUI https://m.edsoo.ru/9f3d34e0

54 KonTponbhas pabota no Teme bubnuorexa [JOK
"KBagparuble ypaBHeHUS" https://m.edsoo.ru/4eeabf05

55 PanmonanbHble BbIpaXKEHUS bubmmorexa LHOK

https://m.edsoo.ru/e7b471bc

56 ToxecTBeHHBIEC TTPEOOPA30BAHUS bubnuoteka [JOK
palMOHAIBHBIX BBIPAKEHUN https://m.edsoo.ru/76eca410

57 ToxnecTBeHHbIE TpeoOpa3oBaHUs bubnuoreka [IOK
palMOHAIBHBIX BBIPAKEHUN https://m.edsoo.ru/4f03b9c1

53 ToxnecTBeHHbIe TpeoOpa3oBaHus bubnnoreka [JOK
palMOHAIbHBIX BBIPAKEHUN https://m.edsoo.ru/14361971

59 ToxecTBeHHBIEC TPEOOPA30BAHUS bubnuotexa [JOK
pPallMOHAJIBHBIX BBIPAYKEHHI https://m.edsoo.ru/28163198
Anrebpanueckas 1poOb.

60 JlonycTrMble 3HaYEHUS bubmuoreka [IOK
MePEMEHHBIX B IPOOHO- https://m.edsoo.ru/4alcc260
paIrMOHATBHBIX BBIPAKEHUSIX
Anrebpanueckas 1poOb.

61 JonycTtumMble 3HaYEHUS bubmuorexa [JOK

MePEMEHHBIX B IPOOHO-
palMOHATLHBIX BBIPAKCHUSIX

https://m.edsoo.ru/4ede5c94




Anrebpanueckasi 1po0b.
JonycTumMble 3HaUEHUS

bu6mmoreka [IOK

62
NEPEMEHHBIX B IPOOHO- https://m.edsoo.ru/65188{61
paIOHATBHBIX BBIPAKEHUSIX
63 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anredpanvecKoit 1poou https://m.edsoo.ru/753cb03c
64 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anredpanveckoit 1poou https://m.edsoo.ru/9bed7fd1
65 CloxeHHe U BBIYUTAaHHUE bubmuorexa [JOK
anreOpanyecKux Apooeit https://m.edsoo.ru/44d36¢f1
66 CroxxeHue ¥ BbIUUTaHUE bubnnoreka [JOK
anreOpanvecKux Apooeit https://m.edsoo.ru/852a7f59
67 YMHOXEHUE U JCIICHHUE bubnuotexa [JOK
anredpandeckux apooeit https://m.eds00.ru/8664f03 1
68 VMHOXEHUE U JIeJICHNE bubmuorexa [JOK
anreOpanvecKkux apooeit https://m.edsoo.ru/5f478ca4
69 VYMHOXEHUE U JIeJICHUE bubmuorexa [JOK
anreOpanyeckux Apooeit https://m.edsoo.ru/79aaddfc
70 BosBenenue anredpandeckoit bubnuotexa [JOK
IpoOu B CTENEHb https://m.edsoo.ru/3ca7ef46
KonTponbhas pabota no teme
" bubnmoreka [JOK
71 HpoGHo-paninoHaabHbIE
\ https://m.edsoo.ru/29a864b8
BBIPAKCHHS
7 Jpo6HO-paninoHanbHbIe bubnmoreka [JOK
YpaBHEHMA https://m.edsoo.ru/988d8b72
Pemenne npoOHO-panMoHaIbHBIX
. bu6mmoreka [IOK
73 YpaBHEHUH, CBOJALIMNXCS K

JIMHEUHBIM YPaBHCHUAM

https://m.edsoo.ru/20ce2887




Pemenue qpoOHO-paninoHaIbHBIX

74 ABHCHHH, CBOJAIIMXCS K Bubmorexa ITOK
YPABHCHIH, CEOAIH https://m.edsoo.ru/2f91¢093
JTUHEHHBIM YPaBHEHUSIM
Pemenue qpoOHO-panimoHaIbHBIX Eu6 1OK

nOJINOTEKA

75 aBHEHHH, CBOISIINXCS K
P o i https://m.edsoo.ru/beafd17¢c
JUHEHWHBIM YPaBHCHHSAM
Pemenne npoOHO-paiOHATBHBIX Bt 1OK

nOJInoTEKA

76 aBHEHHH, CBOISIINXCS K
yP Fett https://m.edsoo.ru/246c4982
KBaJIPATHBIM YPaBHEHUSIM
Pemenne npoOHO-paiOHATBHBIX Bt 1OK

nOJInoTEKA

77 aBHCHUH, CBOISIINXCS K
P e https://m.edsoo.ru/daff5e22
KBaJIPATHBIM YPaBHEHUSIM
Pemenne npoOHO-paIiOHATBHBIX B LIOK

nOJINOTEKA

78 ABHCHHH, CBOJAIIMXCS K
yp U https://m.edsoo.ru/927{8fc6
KBaJIPATHBIM YpaBHEHUSAM
Pemenne npoOGHO-palioHaIbHBIX B LOK

N nOJINOTEKA

7 YPABHCHII METOAOM SaMCHb https://m.edsoo.ru/67a4063e
NepEeMEHHOM " ]

Pemenne npoOGHO-palioHaIbHBIX B 1OK
g nOJInOTEKA

80 YPABHCHII METOAOM SaNCHb https://m.edsoo.ru/1d27e354
HepeMEeHHOM o ]

Pemenne npoOHO-panMoHaIbHBIX Bt 1IOK
. HOJIMOTEKA

81 YPABHCHII METOAOM SaMCHET https://m.eds00.ru/002cf04c
HepeMEeHHOM T ]

Pemenne npoOHO-panMoHaIbHBIX
. bu6mmoreka [JOK
82 YPaBHEHUH METOJOM 3aMEHBI 1

MepEMEHHOMN

https://m.edsoo.ru/f7cd7e78




Penrenne TekCTOBBIX 3a1a4 C

bu6mmoreka [IOK

83 OMOILBIO IPOOHO-PAIIHOHAT
HOMOTHE UI[p HO-PAlHOHAILHRIX https://m.edsoo.ru/0e786da3
ypaBHEHUU
Pemenne TekCTOBBIX 3a11a4 C
84 IIOMOILBIO APOOHO-PAIIMOHAIBHBIX bubmoreka LJOK
Hl U,Z[p patl https://m.edsoo.ru/262e4af7
ypaBHEHUH
Pemrenue TeKCTOBBIX 3a7a4 ¢
85 IIOMOILBIO APOOHO-PAIIMOHAIBHBIX bubmmorexa LIOK
Hl uI[p patl https://m.edsoo.ru/6d100a76
YpaBHEHUN
Pemrenue TeKCTOBBIX 3a7a4 ¢
86 [IOMOILBIO APOOHO-PALIMOHAIBHBIX bubmmorexa LIOK
 APODHOP https://m.eds00.ru/62d9258¢
ypaBHEHUU
Pemrenue TeKCTOBBIX 3a7a4 ¢
87 IIOMOIIIBI0 IPOOHO-paAIIHOHAIBHBIX Bubmorexa ITOK
HI UI[p pall https://m.edsoo.ru/c8ae2716
ypaBHEHUH
Pemenne TekcTOBBIX 3a1a4 C
88 [IOMOIIBIO APOOHO-pAIIMOHAIBHBIX bubmiorexa IJOK
Hl \,Hp patl https://m.edsoo.ru/4006b32c
ypaBHEHUH
29 ['paduueckas MHTEpIIpeTALIUS bubnnoreka [JOK
YPaBHEHUH C ABYMs IIEPEMEHHBIMU https://m.edsoo.ru/b0a2c810
KonTponbhas pabota no teme
90 " IpoOHO-panmOHAIbHBIC bubmmorera [TOK
P p" B https://m.edsoo.ru/1aad97be
ypaBHEHUS
91 OO6nacth onpeneneHus u bubmuoreka [JOK
MHO’KECTBO 3HaUE€HUN (QYHKIUU https://m.edsoo.ru/72d8d178
9 OO6nacTh ornpeneneHus u bubnuorexa [JOK

MHOECTBO 3HAUYCHHUN (DYHKIIUU

https://m.edso00.ru/7930bc78




bu6mmoreka [IOK

93 C 0 5
TI0COOEI 3A1AHMA yHIKLHA https://m.edsoo.ru/648634ec
bubmuoreka [JOK
94 r
paduK pymxumi https://m.edsoo.ru/bc183968
Urenue cBOICTB (hyHKIMHU TIO €€
95 rpa¢uxy. [Ipumeps! rpadukos bubmumoreka [IOK
(GyHKIUH, OTpaKAIOUINX peallbHbIC https://m.edsoo.ru/5a3c0b26
MPOLIECCHI
DyYHKIUU, OMTUCHIBAIOLTUE TIPSIMYIO
96 ¥ O0OpaTHYIO MPOTOPITUOHATIFHBIC bubmmorexa [TOK
SABHCHMOC rpad https://m.edsoo.ru/7d59a787
BUCUMOCTHU, UX UKH
DYHKINH, ONUCHIBAIOLIUE TIPSIMYIO
97 ¥ O0OpaTHYIO PONOPITUOHATILHBIC bubmmorexa [TOK
o https://m.edsoo.ru/a700fb4a
3aBUCHUMOCTH, UX TpapuKu
DYHKINH, ONUCHIBAIOLIUE TIPSIMYIO
b K
98 U 00paTHYIO MPONOPLUOHATbHbIE nonHoteka LO
o https://m.edsoo.ru/c8{8fdf6
3aBUCUMOCTH, UX IpapuKu
bu6mmoreka [IOK
® — 3D 1 el .
9 YHKIUA Y = X2 M €C CRONCTRA https://m.edsoo.ru/a88a94b3
" bubnmoreka [JOK
1 o =x2 i
00 YHKIHA Y = X2 M e¢ cBoucTha https://m.edsoo.ru/75c41a0a
N bubnmoreka [JOK
101 () = %
0 YHKIWA y = X3 €€ CBOHCTBa https://m.edsoo.ru/228c3831
" bubnmoreka [JOK
102 o =K/ 5
YHKIHA Y =X H e cBOMCTRA https://m.edsoo.ru/2d0b876¢
N bubnuorexa [JOK
103 o =K/ 5
YHICHIEL Y IOx 1 ¢ cpotetna https://m.edso0.ru/70159503
104 DyHKIMA Yy =VX U €€ CBOWCTBA bubmorexa HOK

https://m.edsoo.ru/1b220999




KonTponbhas pabota no teme

bu6mmoreka [IOK

105
"Oyakuun" https://m.edsoo.ru/77¢c6ef63
bu6mmoreka [IOK
106 Crene e elie
TCHCHR € HEIBIM HoKasaTeIeM https://m.edsoo.ru/6¢8839¢a
107 CBolicTBa CTENEHHU C LIEJIBIM bubmuoreka [JOK
nokazarejieM https://m.edsoo.ru/bd6e2elc
108 CBolicTBa CTEIICHH C ICIIBIM bu6mmoreka [IOK
noKazarejieM https://m.edsoo.ru/ceae927f
109 CBolicTBa CTEIICHH C ICIIBIM bubmuorexa [JOK
IoKa3arejieM https://m.edsoo.ru/54faad53
[IpeoOpa3zoBaHue BhIpaKEHUH,
110 COZePIKAIIIX CTEMEHU C LIETIBIM Bubmorexa ITOK
Alepratl H https://m.edsoo.ru/53d921e6
IOKa3aTejIeEM
[Ipeobpa3zoBanue BhIpaXeHUH,
111 coJiep KallliX CTEIEHU C LIEJIbIM bubmorexa LHOK
AiepRatt H hitps://m.edso0.ru/46fbf966
MoKa3aTejIeM
[IpeobpazoBanue BhIpaXEHUH,
112 coJZiep KaIllX CTEIEHU C IIEIILIM bubmaorexa [IOK
Aepratt H hitps://m.edsoo.ru/f5e608 1
[IoKa3arejieM
bu6mmorexa [IOK
113 Cragna 7 cla
TAHIAPTHBIM BHL HHCT https://m.edsoo.ru/6a9ab72b
bu6mmorexa [IOK
114 Cragna 7 cla
TAHIAPTHRIH BIL HHCT https://m.edsoo.ru/3121ecfe
JlefcTBUS ¢ UnCIaMH,
bu6mmorexa [IOK
115 3allMCaHHBIMU B CTaHIAPTHOM

BUIC

https://m.edsoo.ru/b0c28e40




JlefcTBUS C YKCIaMH,

bu6mmoreka [IOK

11
6 SAIHCAHHBIMU B CTafapTHOM https://m.edso0o.ru/73cd08d3
BHUJIE
Pasmeprr 00BEKTOB OK aroIEro
117 MHUpa ’ JINTEIILHOCTD np}(’)mecclj)lB B bubmorexa LOK
pa, & pon https://m.edsoo.ru/9c11128a
OKPY’KaIOIIIEM MHUPE
PasmMmepsl 00BEKTOB OK aroIIero
118 MHUpa ’ JINTEIILHOCTD Hp}(’))KeCCOB B bubmorexa HOK
pa, & pon https://m.eds0o.ru/3b40070d
OKpPYXKaroIieM MUpe
PasmMmepsl 00BEKTOB OK aroIIero
119 MHpa ’ JINTEIILHOCTH Hp}(’))KeCCOB B bubmorexa HOK
pa, A pon https:/m.eds00.ru/357b102d
OKPYXKArOIIeM MUPE
bu6mmoreka [IOK
120
Jlenenue ¢ octatkom https://m.eds00.ru/680dd020
121 CpaBHeHUS 1ENIbIX YHCET 10 bubnuoreka [IOK
MOJYJIIO HATYypaabHOIO Yuciia https://m.edsoo.ru/35e68128
122 CpaBHeHUS LENBIX YHUCET 110 bubnuoreka [IOK
MOIYJIIO HATYPaJIbHOI'O YHCIa https://m.edsoo.ru/56¢3d6a8
123 CBoOMCTBa CpaBHEHUIT IO MOIYIIIO bubmorexa [TOK
p Ay https://m.edsoo.ru/052fb520
bubmuoreka [JOK
124 % 7
CBoficTa CpaBHEHHHA 10 MOAYIIO https://m.edsoo.ru/c519bbf7
125 OcTaTku CyMMBI U IPOU3BEACHHUS bubmuoreka [IOK
IO JAHHOMY MO YO https://m.edsoo.ru/bb297bac
KonTponbhas pabota no remam
126 "Crenenn", "Jlenumocts"/ bubnuorexa [JOK

Bcepocculickas npoBepoyHas
pabota

https://m.edsoo.ru/f0589d9%e




HroroBast koHTpoIbHAs paboTa /

127 Bcepoccuiickas npoBepoyHas bubmorexa LOK
p POBEp https://m.edsoo.ru/lela2a62
pabora
[ToBTOpeHME 1 0000IIEHNE.
Pelienue TMHEHHBIX HEPABEHCTB C
128 OJTHOM IeEPEMEHHOI U CUCTEM Bubmorexa ITOK
. p . https://m.edsoo.ru/04aa7dfb
JUHEHWHBIX HEPABEHCTB C OJHOM
MEPEMEHHOMN
[ToBTOpEeHME 1 0000IIEHNE.
Pemrenne muHeHHBIX HEPABEHCTB C
129 OJIHOH IIEPEMEHHOI U CUCTEM Bubmorexa ITOK
. p . https://m.edsoo.ru/8b5316ec
JUHEHWHBIX HEPABEHCTB C OJHOM
MEPEMEHHOMN
[ToBTOpenue n o6oOIIEeHHE.
ToxxaecTBeHHbIE TpeoOpazoBaHUs
130 BBIpa)KECHUM, CoAepKaIINX bubmmorexa [IOK
p ’ p https://m.edsoo.ru/8cbedcte
apudMeTHIeCKre KBaapaTHbIC
KOpHU
[ToBTOpenue u oboOIIEeHHE.

131 Pemenue kBagpaTHEIX ypaBHEHUM. bubnuoreka [IOK
Perrenue TeKCTOBBIX 3a7a4 C https://m.edsoo.ru/8316894c
MTOMOIIIBIO KBAIPATHBIX YPaBHEHUH
[ToBTOpenue u oboOIIeHNKE.

132 Permienue 3agau U3 peaabHOU bubmmorera [TOK

p https://m.edsoo.ru/laa74cab
JKU3HU
[ToBTOpeHme u 0600MIIEHNE.
bu6mmorexa [IOK
133 ToxnecTBeHHbIe TpeoOpa3oBaHus

panrOHaJIbHBIX BBIpa)KeHI/Iﬁ

https://m.edsoo.ru/d87¢1b96




[ToBTOpEeHME 1 0000IIEHNE.
Pemenne npoOGHO-paiOHATBHBIX
YpaBHEHUH, CBOJALIMNXCS K

134 JIMHEVHBIM WM K KBaJIPaTHBIM 1 bubmmorexa [IOK
https://m.edsoo.ru/45dc757f
ypaBHeHUsAM. Pellienne TeKCTOBBIX
3aJ1a4y C OMOIIBIO IPOOHO-
paloHaIbHBIX YPAaBHEHUIM
[ToBTOpeHUe 1 06001IEeHNE. Eub OK
135 Pemenune TekcTOBBIX 3amMa4 1 ubsmorexa L
pas croco6a https://m.edsoo.ru/f14c101e
JINYHBIMH CII MU
[ToBTOpEeHME B 00O0IIEHNE. Eub OK
136 Pemenue 3amgau u3 peanbHOM 1 nommoreka L{
https://m.edsoo.ru/b7228af5
JKU3HU
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KUIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka KonrTpoabsubie IIpakTuueckue op
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
Oynukmwms. CBolicTBa QYHKITU:
HYJTU QYHKITUH, IPOMEKYTKH
3HAKOMOCTOSIHCTBA KIUU,
1 MPOMEKYTKH BO3 ag)’l“}::{ﬂﬂ u 1 bubmorexa [JOK
P . P .. https://m.edsoo.ru/d90f2e4e
yObIBaHUS PYHKIINH, YETHBIE U
He4y€THbIe PYHKIMU, HAanOOobIIee U
HauMEHBIIICE 3HAUYCHUS (PYHKITHH
Oynkuus. CoiicTBa HYyHKITUI:
HyIU QYHKIIUHU, TPOMEKYTKH
3HaKOMOCTOSIHCTBA KIUU,
2 MPOMEKYTKH BO3 a(ch};Iimﬂ u 1 bubmorexa HOK
p yr p . https://m.edsoo.ru/b3732c65
yObIBaHUS (QYHKIUU, YETHBIE U
He4YETHbIE PYHKIIMU, HAanOoJIbLIee U
HaWMEHbIIIEe 3HAUCHUS (QYHKIIUN
3 [Toctpoenue rpapukoB GyHKIHI ¢ | bubmuoreka [IOK
MTOMOIIIBIO TTPe0Opa3oBaHUI https://m.edsoo.ru/97eaec2e
4 [Toctpoenue rpaduxoB GpyHKIUN C | bubnnorexka [JOK
MOMOIIIBIO TTPeoOpa3oBaHuit https://m.edsoo.ru/ea04324c
5 KBanpatusiit Tpéxunen. Kopuu 1 bubmuoreka [IOK
KBaJPaTHOT'O TPEXUIEHA https://m.edsoo.ru/71798cd2
Paznoxxenue kBagpaTHOro
R . bubnmoreka [JOK
6 TpEXUIeHAa Ha JIMHEITHBIC 1
https://m.edsoo.ru/de57a4e0
MHOXUTEIN




Paznoxxenne KBaJApaTHOI'O

7 TpéX4eHa Ha JIMHCHHBIC bubmorexa LOK
P https://m.edsoo.ru/0b248ca2
MHOKHTEIIH
g KBanpatuunas ¢pyHkius u eé bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/6215f410
[Tapaboia, KOOPAMHATHI BEPITHHBI
9 mapa0oJIbl, 0Cb CHMMETPHH bubmmorera [TOK
P ’ P https://m.edsoo.ru/c456e08e
mapadoJIbI
10 [Toctpoenwue rpaduka bubnuoreka [IOK
KBaJ[paTUIHON (pyHKITIH https://m.edsoo.ru/11f6adfa
1 [TocTpoenue rpaduka bubnnoreka [JOK
KBaIpaTUYHOHN (PYHKIIHH https://m.edsoo.ru/c88a279d
12 [Toctpoenwne rpaduka bubmmoreka [IOK
KBaJIpaTUYHOMN (PyHKIMH https://m.edsoo.ru/3577ad2b
ITomoxxenune rpaduka KBagpaTUIHON
13 ¢GbyHKIIUY B SaIIZI/I((i))I/IMOCTI/I 2(I)Ii eé Bubmmorexa LHOK
YHEI https://m.edsoo.ru/2a984bdc
K03 (HULIHEHTOB
Ilonoxenue rpaduka kBaapaTuIHON
14 ¢byHKIMU B SaI];I/I%)I/IMOCTI/I I([)I; eé bubmmorexa LOK
YHKIL https://m.edsoo.ru/101baa55
K03 (HULIIEHTOB
Hcnonbp30BaHue CBONMCTB
15 KBaJpaTUYHON DyHKIIMM 1151 bubmmorexa [OK
AP YHKIHH A hitps://m.edso0.ru/15¢522bb
penieHus 3anay
Hcnonp30Banne CBONMCTB
. bubnuorexa [JOK
16 KBaJIpaTHYHON QYHKIIMH IS

peuicHud 3a1a4

https://m.edsoo.ru/bef7b49f




Hcnonb3oBanue cBONMCTB

bu6mmoreka [IOK

17 I
KB/paTHHHO yHKIH AL https://m.edsoo.ru/4ce8cf0d
pelieHus 3a1a4y
CreneHHBIE KIIMH C
18 HaT MLHLI?;ZIHH:K%aTeHﬂMH 170.9 bubmmnorera [IOK
P 3 : https:/m.eds00.ru/92821150
rpaduKku U CBOKCTBA
CreneHHbIe KITUH C
19 HaT anLHLI(laleHOKasaTenaMH 10,4 bubmmorera [TOK
yp . ’ https://m.edsoo.ru/dc16d347
rpaduKku U CBOKCTBA
CreneHHbIe KITUH C
20 HaT anLHH(laiHHOKa%TenaMH ux bubmorexa HOK
yp . ’ https://m.edsoo.ru/fb7b3ef2
rpaduKu 1 CBOHCTBA
CreneHHbIe KITUH C
21 HaT anLHLI(IaiHn(I)IKasaTemIMH 150.9 bubmorexa LOK
yp . ’ https://m.edsoo.ru/e35ab595
rpaduKu U CBOMCTBA
” I'paduxu Gpymkmmit: y = Vx , y = 3Vx bubnuoreka [IOK
,y=|x| https://m.edsoo.ru/845¢3cd8
3 Ipadukn Gyskmmit: y =Vx , y = Vx bubnnoreka [JOK
,y=|x| https://m.edsoo.ru/4ddd9180
24 Ipadukn dyskmmit: y = Vx , y = *Vx bubmuoreka [IOK
,y=|x| https://m.edsoo.ru/c711bddf
)5 KonrtponsHas pabora no teme bubnuoreka [IOK
"OyHKIMN" https://m.edsoo.ru/4eacc9bs
[TonsTHE O pemeHnn HepaBEHCTBA C
26 OJIHOM TepeMeHHOM. MHO0KECTBO bubmorexa HOK
AHOH TIEp ' https:/m.edsoo.ru/cfbl 15b6
pelieHni HepaBeHCTBA
7 KBagparHbsle HepaBeHCTBA ¢ OAHOU bubnmoreka [JOK

MepEeMEHHOMN

https://m.edsoo.ru/bf85efbf




KBanpaTHble HepaBeHCTBA C OJIHOU

bu6mmoreka [IOK

28
IIEPEMEHHOMN https://m.edsoo.ru/36721ec3
29 Pemenne HepaBeHCTB rpaduuecKiuM bubnmoreka [JOK
METOJIOM U METOJOM UHTEPBAIOB https://m.edsoo.ru/d68f067¢e
30 Pemenue HepaBeHCTB rpaduaecKUM bubnnoreka [HOK
METOJIOM U METOJ0M UHTEPBAJIOB https://m.edsoo0.ru/060b1779
31 HepagenctBa, comepkaiime 3HaK bubnnoreka [JOK
MOy https://m.edsoo.ru/7782d1d2
1 HepasencrBa, coneprkaiue 3Hak bubnuorexa [JOK
MOIYJIA https://m.edsoo.ru/f13cebca
13 Cuctembl HEPaBEHCTB C OHOM bubnnoreka [JOK
MEPEMEHHOMN https://m.edsoo.ru/20a68a45
34 Cucrembl HEpaBEHCTB C OJHOM bubnnoreka [JOK
[IEPEMEHHON https://m.edsoo.ru/d72b241f
Pemrenne TekcTOBBIX 3a7a4 €
35 IIOMOUIBIO HEPABEHCTB, CUCTEM bubmmoreia LIOK
= p ’ https://m.edsoo.ru/f1eecaff
HEPaBEHCTB
Pemrenue TeKCTOBBIX 3a7a4 C
36 ITOMOLUIbIO0 HEPABEHCTB, CUCTEM bubnmorexa LIOK
H P ’ https://m.edsoo.ru/29eala05
HEPaBEHCTB
HepasenctBo ¢ nByms
37 nepeMeHHbIMH. Pemenune bubmuoreka [IOK
HEPABEHCTBA C IBYMS https://m.edsoo.ru/a555d73b
MepeMEHHBIMHU
I'papnueckuii MmeTo1 perieHust
pad P bubnmnoreka [JOK
38 CUCTEM HEPABEHCTB C ABYMS

NEPEMEHHBIMU

https://m.edsoo.ru/28bab74d




Cucremsl HEPAaBCHCTB C ABYMs1

bu6mmoreka [IOK

39 IIEpEMEHHBIMU https://m.edsoo.ru/bf38d029
40 KonTponbhas pabota no teme bubnmoreka [JOK
"KBanparHubie HepaBeHCTBA" https://m.edsoo.ru/4244257d
41 bukBagpaTHbie ypaBHEHUS bubmmorexa [IOK
https://m.edsoo.ru/ba8b4827
[IpuMepsl IpUMEHEHHU METOZI0B
PaBHOCHUJIBHBIX IIPE0Opa30BaHuUl,
4 3aMEHbI IEPEMEHHOM, bubnuorexa [JOK
rpaguIecKoro MeTo1a Mpu https://m.edsoo.ru/8cc6f335
peuieHuu ypaBHeHui 3-i u 4-i
cTeneHen
[IpuMepsl npUMEHEHH METO0B
PaBHOCWJIBHBIX MPE0Opa30BaHUA,
43 3aMEHBI IEPEMEHHOM, bubnmnoreka [JOK
rpadguyeckoro MeToja npu https://m.edsoo.ru/d3127b99
pelieHny ypaBHeHul 3-i u 4-i
cTeneHen
IIpuMepsl IpUMEHEHH METOL0OB
PaBHOCWJIBHBIX MPE0Opa30BaHUM,
m 3aMEHBI IEPEMEHHOM, bubnmoreka [JOK
rpagu4IecKoro MeTo1a Mpu https://m.edsoo.ru/e06bdafc
penieHnn ypaBHeHu 3-i u 4-i
cTeneHen
45 Pemenue 1po6HO-paiMoHaIBHBIX bubmuoreka [IOK
YPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/c62a3d83
46 Pemenue npoOHO-paninoHaIBHBIX bubnnorexa [HOK

YpaBHEHUH U HEPABEHCTB

https://m.edsoo.ru/e633ff10




47 Pemenue npoOHO-paninoHaIbHBIX bubnunoreka [JOK
YPAaBHEHUN U HEPABEHCTB https://m.edsoo.ru/9b27174d
43 Pemenne npoOHO-paliioHaNIbHBIX bubnmoreka [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/7b73895d
49 Pemenue cucrem ypaBHEHHUI C bubnnoreka [HOK
JIBYMs IIEPEMEHHBIMUA https://m.edsoo.ru/cc8df2f9
50 Pewrenue cucreM ypaBHeHUM ¢ bubnuoreka [IOK
JIBYMS IIEPEMEHHBIMU https://m.edsoo.ru/3bef3efc
Pemenue npocrelmux cuctem
51 HEIWHEHHBIX YPaBHEHUH C IBYMS bubmorexa LHOK
yp y https://m.edsoo.ru/c06799ac
MepEeMEHHBIMU
Pemenne npocrenmmx cucrem
52 HEJIMHEWHBIX YpaBHEHHUH C IBYMSI bubmmorexa [JOK
yp y https://m.edsoo.ru/d9e8af79
MepEMEHHBIMU
Pemenne npocrenmmx cucrem
53 HEINHEWHBIX YPaBHEHUH C IBYMS bubmorexa HOK
P ™ https://m.eds00.ru/a0409350
MepeMEHHBIMHU
Pemenue nmpocrenmux cucrem
54 HEJIMHEWHBIX YpaBHEHHUH C JABYMS bubmorexa HOK
P Y https://m.eds00.ru/7910b721
MepeMEHHBIMHU
I'pacduueckuii MeTO I pelIeHUs
55 CIECE;MBI HenHHeﬁHLDI: aBHEHMH C bubmorexa HOK
M https://m.edsoo.ru/68e900a3
JBYMSI IEPEMEHHBIMU
I'pacdmaecknii MeTOI penIeHus
pagy N P . bubnuorexa [JOK
56 CUCTEMbI HEIMHEUHBIX YPABHEHU C

ABYMA ICPEMCHHBIMHA

https://m.edsoo.ru/b3113be3




CucreMa IByX HEJTMHEMHBIX

bu6mmoreka [IOK

57 ABHEHUM C IByMS TIEpEMEHHBIMU
P By . p https://m.edsoo.ru/74a77¢73
KaK MOJIeJIb peaIbHOM CUTyalluu
CucreMa IByX HEJTMHEMHBIX
58 aBHCHHUH C IBYMS IEPEMEHHBIMU bubmorexa [TOK
b ABYMGLTTED https://m.edsoo.ru/30731862
KaK MOJICJIb PEaIbHOM CUTYaIluu
Cucrema IByX HEJIMHEHHBIX
59 ABHEHUM C IByMs IEPEMEHHBIMU bubmorera [JOK
b ABYMGLTTED https://m.edsoo.ru/8a6d5954
KaK MOJIEJIb peasibHOM CUTyaluu
Cucrema IByX HEJIMHEHHBIX
60 aBHEHUM C IByMS TIEPEMECHHBIMU bubmorera [JOK
yp By . p https://m.edsoo.ru/ce8950b3
KaK MOJIeJIb peaIbHOM CUTYyaIluu
61 Cucrema HEIMHEWMHBIX YPABHEHHM C bubnnoreka [JOK
rnapaMmeTpom https://m.edsoo.ru/dbd6342b
6 Cucrema HEIMHEMHBIX YPABHEHHI C bubnuorexa [JOK
mapaMeTpoM https://m.edsoo.ru/60ebb1{3
63 Cucrema HEIMHEMHBIX YPABHEHHM C bubnuotexa [JOK
rnapaMmeTpom https://m.edsoo.ru/40bd4935
64 IIpocreiimme HEpaBeHCTBA € ABYMs bubnuoreka [IOK
IIEPEMEHHBIMU U UX CUCTEMBI https://m.edsoo.ru/7ccf2559
KonTponbHas pabota mo Teme
65 "VpaBHeHUsI, HEPABEHCTBA U UX bubmorexa HOK
p . p https://m.edsoo.ru/3fca3696
CHCTEMBI
IlonsiTre uncmoBoOM
66 nocieaoBaresbHOCTH. KoHeuHbIe 1 bubmorexa HOK
A ‘ https://m.edsoo.ru/d5¢2560d
OCCKOHEYHBIC MTOCIICIOBATEILHOCTH
67 OrpannueHHas bubnmoreka [JOK

IOCICJ0BATCIIbHOCTD. MOHOTOHHO

https://m.edsoo.ru/74049546




BO3pacTaronas (yObIBaroIas)
M0CJIeI0BATEIbHOCTD

Croco05I 3aaHust
IMOCIEI0BATEILHOCTH:

. . bu6mmoreka [IOK
68 OITMCATEbHEIN, TAOJUYHBIH, C
https://m.edsoo.ru/027a3fa4
MOMOIIBIO (POPMYIIBI N-TO YJICHA,
PEKYPPEHTHBII
69 Apudmernueckas u bubnuorexa [JOK
reoMeTpuyecKas Mporpeccuu https://m.edsoo.ru/ad57¢c055
70 Apudmernueckas u bubnuoreka [IOK
reoMeTpuyecKas mporpeccuu https://m.edsoo0.ru/8017f902
71 CaoiicTBa 4eHOB apupMeTHIECKON bubnnoreka [JOK
Y T€OMETPUYECKON TPOrpeCCUii https://m.edsoo.ru/fb577805
7 CaoiicTBa 4eHOB apupMETHIECKON bubnuotexa [JOK
U TEOMETPUYECKOHN IIPOrpeCCUit https://m.edsoo.ru/c79443ad
@opMyIIBI N-TO YjIeHa
. bubnuorexa [JOK
73 apupMeTUYECKON U
. N https://m.edsoo.ru/b01a67a2
T€OMETPUUYECKON TTPOTPECCHit
®opMyIbl N-To 4jeHa
. bubmuorexa [JOK
74 apudmernyeckoil u
. . https://m.edsoo.ru/77dee84a
T€OMETPUUYECKON TTPOTPECCHit
@opMyIibl N-TO YjieHa
. bubnmoreka [JOK
75 apudmeTnyecKoit u
. . https://m.edsoo.ru/c72ef6bf
T€OMETPUUYECKON TTPOTPECCHit
@opMyIbl CYMMBI MIEPBBIX N YJIEHOB
PMYJIBE CYMMBIL TIEp Bu6nuorexa LIOK
76 apudmeTnyecKoit u

r€OMETPUYECKON ITPOrPECCUt

https://m.eds00.ru/9492847




®opMysIbl CyMMBI IEPBBIX N YWICHOB

bu6mmoreka [IOK

77 apupMeTHUECKON U
pud . . https://m.edsoo.ru/e4c9ad63
F€OMETPUYECKON MTPOrpeccuit
®opMyJIbl CYMMBI TIEPBBIX N YWICHOB
78 a lebhileTqu(I:\:(oﬁ u ’ bubmorexa HOK
P . . https://m.edsoo.ru/a594233e
r€OMETPUYECKON MpOorpeccuid
79 3ajaun Ha MPOILICHTHI, OAHKOBCKHUE bubnuorexa [JOK
BKJIQJIBI U KPEAUTHI https://m.edsoo.ru/38f5c6d2
20 3ajauu Ha MPOILICHTHI, OAHKOBCKHUE bubnnoreka [JOK
BKJIAJbI U KPEAUTHI https://m.edsoo.ru/64f7e085
81 3a/iaun Ha MPOLIEHTHI, OAHKOBCKUE bubnnoreka [JOK
BKJIAJIBI U KPEAUTHI https://m.edsoo.ru/c4a9eb67
2 3ajaun Ha MPOILICHTHI, OAHKOBCKHUE bubnuotexa [JOK
BKJIAJbI U KPEAUTEI https://m.edsoo.ru/e3f6d855
23 3ajaun Ha MPOIICHTHI, OAHKOBCKHUE bubnnoreka [JOK
BKJIAJbI U KPEAUTHI https://m.edsoo.ru/b19754bd
84 3aayn Ha MPOLIEHTHI, OAHKOBCKUE bubnnoreka [JOK
BKJIAJbI U KPEAUTEI https://m.edsoo.ru/bcf88abf
25 3ajaun Ha MPOIICHTHI, OAHKOBCKHUE bubnuotexa [JOK
BKJIAJbI U KPEAUTEI https://m.edsoo.ru/ccfOd1fc
[IpencraBnenue o CXOIUMOCTH
MOCJIeI0BATETLHOCTH, O
86 CYMMHPOBAHUN OECKOHEYHO bubmorexa HOK
YMMHPOBa . https://m.edsoo.ru/d5895ad!
yOBIBAIOIIEH T€OMETPUICCKOM
MPOrpeccuu
IIpencraBneHre 0 CXOOUMOCTH
p bubmuoreka [JOK
87 MOCJIEIOBATEILHOCTH, O

CYMMHUPOBaHUHU OECKOHEYHO

https://m.edsoo.ru/133bae23




yOBIBAIOIIECH T€OMETPHUICCKOM

MPOrpeccuun
88 Meroa MaremMaTH4ecKo UH 1701 bubmmorexa [TOK
A AV https://m.edsoo.ru/feb21fdd
89 Meroa maremMaTuuecKoi UH 17071 bubmmorexa [TOK
A Ay https://m.edsoo.ru/a0dcf477
KonTponbHas pabota no teme
" bubnnoreka [JOK
90 YucnoBbie OCIEA0BATEIHHOCTH U
" https://m.edsoo.ru/9e0dd430
MIPOTPECCUu
01 Kopens n-it crenenn. CoiicTBa bubnuorexa [JOK
KOpHSI N-i CTeNeHU https://m.edsoo.ru/6e5aSat5
9 Kopeunsb n-it crenenu. CoiicTBa bubnnorexa [HOK
KOpHS N-U CTEICHH https://m.edsoo.ru/b32c69f2
03 Kopens n-ii crenenu. CoiicTBa bubnuoreka [IOK
KOpHS N-U CTEIEeHH https://m.edsoo.ru/0aa0c138
94 Crenens ¢ palMoHaIbHBIM bubnnoreka [JOK
IOKa3aTesieM U €€ CBOKCTBA https://m.edsoo.ru/5325ca3a
95 Crenens ¢ paliiOHATBHBIM bubnuoreka [JOK
ITOKa3aTeJIeM U €€ CBOMCTBA https://m.edsoo.ru/4882d830
96 Crenenb ¢ palliOHAIbHBIM bubnmoreka [JOK
IMOKa3aTeyieM U €€ CBOMCTBA https://m.eds00.ru/53b617b8
ToxaecTBeHHbIE TPeoOpa3zoBaHU
97 BBIPAYKEHH, COJIEPKALLUX KOPEHb bubmmorexa [OK
Vp » CoMepaall p https://m.edsoo.ru/ebad7498
n-il creneHu
ToxxmecTBeHHBIE TPEOOPA30OBAHMS
. bubnuorexa [JOK
98 BBIPKEHHH, COZEPKALTUX KOPCHB

n-" CTEIeHn

https://m.edsoo.ru/ca7892bc




ToxnaecTBeHHbIE TpeoOpa3zoBaHUs

99 BBIPpAXKEHUH, COIEPKAIINX KOPEHD bubmnorexa [IOK
P » CONCP p htps://m.edsoo.ru/bdf8871d
Nn- cTeneHu
ToxxnecTBeHHBIC TPEOOPA30BAHMS
100 BBEIPA)KECHUH, COAEPIKAILNX CTEIEHD Bubmorexa ITOK
P ’ P https://m.edsoo.ru/b13a49e9
C pallMOHAJILHBIM TIOKa3aTeieM
ToxaecTBeHHBIE MpeoOpa3zoBaHUs
101 BBIPAKECHUH, COAEPIKAILMX CTEIEHD bubmmorexa LHOK
P » CORCP hitps://m.edso0.ru/a18095d9
C pallMOHAJILHBIM TTOKa3aTeieM
KonTponbhas padbota no teme
102 "CreneHs ¢ paloHaIbHBIM bubmmorexa LHOK
p " https://m.edsoo.ru/2a2ba4d9
okKasaTejieM
[ToBropenue u 0600menue. Yucna u
103 BBIYHMCIJICHHS (3aUCh, CPAaBHEHUE, bu6mmoreka [JOK
NEUCTBUS C NEUCTBUTEILHEIMA https://m.edsoo.ru/07ecad449
YUCJIAMH, YMCIIOBAs TIpsiMast)
[ToBTOpenue u 0606menue. Yncna u
104 BBIYHMCIJICHHS (3aUCh, CPAaBHEHUE, bu6mmoreka [JOK
JNEUCTBUS C NEUCTBUTEILHEIMA https://m.edsoo.ru/69d23450
YUCJIAMH, YHUCIIOBAs TIpsiMast)
[ToBTOpenue u 0606menue. Yncna u
105 BBIYMCIICHHS (TIPOIICHTHI bubnnorexa LIOK
p ’ https://m.edsoo.ru/fact7c03
OTHOIIECHHUS, TIPOIIOPIIIH )
[ToBTOpenue u 0606menue. Yncna u
bu6mmorexa [IOK
106 BBIYHCIICHHUS (TTPOLIEHTHI,

OTHOILIEHHUS, TIPOTIOPLIUH)

https://m.edsoo.ru/5d2df02d




[ToBTOpenue u o6o6menue. Ynucna u

107 BBIUMCIIEHUS (pELLIEHUE 3a1a4 U3 bubmmorexa LIOK
. P A https://m.edsoo.ru/dad1ae58
peaJIbHOM JKU3HM)
[ToBTOpenue u o6obmenue. Yncna u
108 BBIYMCIICHHS (pelIeHUE 3a/1a4 U3 Bubmorexa ITOK
. P https://m.edsoo.ru/efa0e730
peaIbHOM JKU3HH)
[ToBropenue u 0600menue. Ynucna u
109 BBIYHCIICHUS (OKPYTJICHHE bubmorexa LHOK
PYTJICHHE, hitps://m.eds0o.ru/5fd671b7
MPUOIMKEHUE, OTICHKA)
[ToBTOpenue u o6oOIIEHHE.
110 TexkcToBble 3a1aun (perieHne bubnuorexa [JOK
TEKCTOBBIX 33]1a4 apUPMETHICCKIM https://m.edsoo.ru/a527aa4b
1 anreOpanvyecKuM crocodammu)
[ToBTOpEeHune u 06001IEHNE.
11 TexkcToBbIe 3a1a4n (perieHne bubnuotexa [JOK
TEKCTOBBIX 3aJ1a4 apU(PMETUUECKUM https://m.edsoo.ru/75c20ae0
1 aredpanvyeckumM croco0amm)
[ToBTOpEeHune u 06001IEeHNE.
112 TekcToBbIe 3a1aun (perieHne bubnnoreka [JOK
TEKCTOBBIX 33/1a4 apU(PMETUIECKUM https://m.edsoo.ru/f027e68f
1 aredpanvdeckimM croco0amm)
[ToBTOpenue u o0oO0IIEHHE.
113 TexkcToBbIe 3amaun (perieHne bubnmoreka [JOK
TEKCTOBBIX 33/1a4 apU(PMETHIECKUM https://m.edsoo.ru/a734595b
1 aredpanvdeckimM croco0amm)
[ToBTOpenue u o0oO0IIEHHE.
114 TekcToBble 3a1auu (perieHue bubmuoreka [JOK

TEKCTOBBIX 337124 apu(PMETHIECKIM
1 anreOpanvdecKuM Croco0aMmu)

https://m.edsoo.ru/513c76d2




115

116

117

118

119

[ToBTOpEeHME M 00OOIICHNE.
TekcToBble 3a1auu (penicHue
TEKCTOBBIX 3a/1a4 apU(PMETHICCKUM
1 areOpanveckuM Croco0amm)

[ToBTOpeHME 1 0000IIEHNE.
AnreOpanyeckue BEIpaKCHUS
(mpeobpazoBanue anredpanvaecKux
BBIPKCHUH, COJICPIKAIUX CTCIICHb
C LIEJIBIM [TOKA3aTEJIEM)

[ToBTOpEeHME M 0OOOIICHNE.
AnreOpanyecKkie BhIpaKCHUS
(mpeobpazoBanue anredpanvdecKux
BBIPKCHUH, COJIEPIKAIUX CTCIICHD
C LIEJIBIM [TOKA3aTEeJIeM)

[ToBTOpenue u o6o0IIEHHE.
Anrebpanyeckue BbIpaXeHUs
(mpeobpazoBaHue anredpanvaecKux
BBIPAKECHU, COAEP/KAIUX CTENIEHb
C LIEJIBIM [TOKA3aTEeJIeM)

[ToBTOpenue u o6oOIIEHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAXKEHM, COIEPIKAIUX
aprupMETHIECKUA KBAPATHBIN
KOPEHb)

bu6mmoreka [IOK
https://m.edsoo.ru/8fa2d2fb

bu6mmoreka [IOK
https://m.edsoo.ru/9336bac?2

bubmuorexa [JOK
https://m.edsoo.ru/f6ab4fe5

bu6mmoreka [JOK
https://m.edsoo.ru/b310ff9b

bubmuorexa [JOK
https://m.edsoo.ru/adb80ce7

120

[ToBTOpenue u o0oO0IIEHHE.
AnreOpanyeckuie BEIpaKCHUS
(mpeobpazoBaHue anredpanvaecKux
BBIPAYKEHMI, COJIEPIKALIUX

bubmuorexa [JOK
https://m.edsoo.ru/9a58e0a9




apru(METUUECKHUIN KBaIpaTHBIN
KOPEHb)

[ToBTOpEeHME M 000OIICHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue anredOpanvaecKux

bu6mmoreka [IOK

121 BBIPAYKECHMI, COJIEpIKAIUX https://m.eds00.ru/253694c0
apudmeTHIeCKUil KBaIpaTHBIN
KOPEHb)

[ToBTOpEeHME M 0OOOIICHNE.

122 AnreOpandecKkue BoIpaKeHUS bubnnoreka [JOK
(mpeobpazoBaHue LENBIX U IPOOHO- https://m.edsoo.ru/7b3e4818
panMoOHABHBIX BBIPAKECHUH )

[ToBTOpEeHME M 0OOOIICHNE.

123 Anrebpanyeckue BbIpaKeHUs bubnnoreka [JOK
(mpeoOpa3zoBaHue LENbIX U APOOHO- https://m.edsoo.ru/40178693
panMoHaIbHBIX BBIPAXKEHUI)

[ToBTOpEeHne u 06001IEeHNE.

124 Anrebpanyeckue BbIpaKeHUs bubnnoreka [JOK
(mpeoOpa3zoBaHue LENbIX U APOOHO- https://m.eds00.ru/9df99942
panMoHaIbHBIX BBIPAXKEHUI)

[ToBTOpEeHME U 00OOIIEHNE.

125 AnrebpanuecKue BHIPAKCHHS bubnnoreka [JOK
(mpeoOpa3zoBaHue LENbIX U APOOHO- https://m.edsoo.ru/16908ac9
palMoHaIBbHBIX BBIPAXKEHUH)

[ToBTOpeHme 1 0600IIEHNE.
126 Anrebpanyeckue BbIpaXXEHUS bubnnoreka [JOK

(pa3noxeHne MHOTOWICHA Ha
MHOKHUTEJIH, B TOM YHCIIE C

https://m.edsoo.ru/b48b9936




HCII0JIb30BaHUEM (HOPMYJT
COKPALIEHHOI'O0 YMHOXEHMSI)
[ToBTOpeHME 1 0000IIEHHE.

Anrebpanyeckue BbIpaXXEHUS
(paznokeHue MHOTO4JICHA Ha

bu6mmoreka [IOK

127
MHO>KHUTEIHN, B TOM YHUCJIE C https://m.edsoo.ru/5d8634a7
HCIOJIb30BaHUEM (hOPMYIT
COKPAIIEHHOI'0 YMHOXEHMUSI)

[ToBTOpEeHME M 0000IIEHNE.
Anrebpanyeckue BbIpaXKEHUS

128 (paznoskeHne MHOTOYJICHA Ha bubnnoreka [JOK
MHOKHWUTEIIN, B TOM YHUCJIE C https://m.edsoo.ru/7016112f
WCIOJIb30BaHUEM (hOPMYIT
COKPAIIEHHOT'O0 YMHOKEHHSI)

[ToBTOpeHue u 06001IeHNE.
Anrebpanyeckue BbIpaXKEHUS
129 (MozenupoBaHue ¢ IOMOIIbIO Bubmiorexa LIOK
a p m https://m.edsoo.ru/ae95599
(bopMyIT peaTbHBIX MPOIECCOB U
SIBJIICHUI)

130 @OyHKIUY (MOCTPOCHHE, CBOICTBA bubnuoreka [IOK
W3YYCHHBIX (PYHKIIHN) https://m.edsoo.ru/02a630e0
[ToBTOpeHUe u 06001IEeHNE.

131 OyHKIMU (TOCTPOEHUE, CBOMCTBA bubmmoreia LIOK

YHIH p L https://m.edsoo.ru/5ca24756
M3YYEHHBIX (DYHKITHIA)
[ToBTOpEeHME 1 06OOIIEHNE.
. bubnuorexa [JOK
132 OyHKIMH (OCTPOEHUE, CBOMCTBA

M3YYCHHBIX (DYHKITHIA)

https://m.edsoo.ru/601abaca




[ToBTOpEeHME M 00OOIICHNE.

bu6mmoreka [IOK
1 )]
33 YHIIHH Erpa(i)I/II-IGCKOG petieHie ! https://m.edsoo.ru/laee55da
YPaBHEHUH U UX CUCTEM)
[ToBTOpEeHME U 000OIICHNE.
134 Oynkuu (rpadgudeckoe penieHue 1 bubmorexa HOK
YHEI . p p https://m.edsoo.ru/147cbdaf
YpaBHEHUN U UX CHCTEM)
bu6mmoreka [IOK
135 HroroBast koHTpobHas paboTa 1 hitps-//m.cdsoo.r/f2692060
[ToBTOpEeHME M 0OOOIICHNE.
136 OyHKIMK (MOIETUPOBAHUE 1 bubmorexa LHOK
YHKIL A p https://m.edsoo.ru/a0a0aded
peaNbHBIX MPOIIECCOB)
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KUIIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Hucna u BBIYUCIEHUS
11 BeinonsATe, coderast yCTHbIE U MUCbMEHHBIE IPUEMBI, apUPMETHIECKHE
’ JEUCTBUS C pallMOHATIbHBIMU YU CIIAMU
HaxoauTh 3Hau€HUsl YUCIOBBIX BBIPAXKEHUMN, IPUMEHATH pPa3HOOOpa3HbIe
1.2 CcrocoObl W TMPUEMBI BBIYUCIECHUS 3HAUYEHUN JPOOHBIX BBIPAXKEHMH,
coaepKanmx 0OBIKHOBEHHBIE U JECATUIHBIE IPOOH
[TepexoauTh OT OAHOM (HOPMBI 3aIMCH YUCEI K IPYTOi (TIpeoOpa3oBhIBATH
1.3 JECSTUUHYIO IpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSTHUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUUHYIO IPOOb)
1.4 CpaBHUBATH U YIOPAJOYNBATH PALIMOHAIBHBIE YNCIIA
1.5 OKpyriaTh yncia
BBINONHATP NPUKUAKY M OLEHKY pe3yjbTaTa BBIYUCICHUH, OLICHKY
1.6 3HAYEHUH YHMCIIOBBIX BBIPAKEHUI. BBINOIHATE NEHCTBUS CO CTEIEHSMH C
HaTypaJIbHbIMU I10Ka3aTeIIMU
17 IIpuMeHATh TpU3HAKK JCIUMOCTH, pa3JOKEHHE HA MHOMKUTEIH
’ HaTypaJIbHBIX YUCEIl
Pemarb mpakTHKO-OpHUEHTUPOBAHHBIE 33/1a4M, CBSI3aHHbIE C OTHOLIEHUEM
13 BEJIMYMH, IPONOPLUUOHATIEHOCTHIO BEJINYMH, MPOLIEHTaMH,
' MHTEPIPETUPOBATh PE3YbTAThl PELICHMS 3a/1ad C Y4ETOM OTpaHUUYEHU,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTpPUBAEMBIX OOBEKTOB
2 Anrebpanyeckue BbIpaXeHHs
1 Hcnonb3oBaTe  anreOpanyeckyrd  TEPMUHOJIOTMIO U CHUMBOJIHKY,
’ IPUMEHSATH €€ B IPOLIeCCe OCBOCHMS yUeOHOro MaTepuana
29 Haxoauth 3HaueHUs: OyKBEHHBIX BBIPAKEHUU IMPH 33aJaHHBIX 3HAYEHUSX
' [IEPEMEHHBIX
)3 BoemonHsATe mpeoOpa3oBaHMsT IEJIOTO  BBIPAKEHUS B  MHOTOYJIEH
' MPUBEICHNEM NTOJIOOHBIX CIIaraeMbIX, paCKpPhITHEM CKOOOK
24 BBINONHATE YMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOrOYJIEHa Ha
’ MHOT'OYJIEH, TPUMEHATH (POPMYIIBI KBaJIpaTa CyMMBI U KBaJipaTa pasHOCTH
OcymecTBISITh pa3ioKeHHEe MHOTOWJIEHOB Ha MHOMKHUTENIU C IOMOIIBIO
2.5 BBIHECEHHS 3a CKOOKHM OOILEro MHOXKUTEJNS, TPYNIHUPOBKU ClIaraeMbIX,

npuMeHeHUs GOopMYI COKPAIEHHOTO YMHOKEHUS




[TpumensaTh TpeoOpa30BaHUS MHOTOWICHOB [UIS PEIICHUS Pa3IMYHBIX

26 3aJa4 U3 MAaTEMaTUKH, CMEKHBIX [TPEIMETOB, U3 PEaIbHON IIPAKTUKH
27 Hcnonb30Barh CBOMCTBA CTENEHEN C HATYypaJbHBIMHU MOKA3aTENSAMU IS
’ peoOpa3oBaHus BEIPAKEHU
3 VYpaBHEHUS U HEPABEHCTBA
Pemate IMHEWHBIE YPaBHEHHUs C OJHOW NIEPEMEHHOM, IPUMEHSS IIpaBuia
3.1 Iepexo/ia OT UCXOJHOIO0 YPaBHEHMsI K paBHOCWIBHOMY eMy. IIpoBepsTs,
ABJIAETCS JIM YMCIIO KOPHEM YPaBHEHMS
39 [TpumensTH rpaduyeckre METOABI IPH PEIICHUH TUHEHHBIX YPaBHEHUH U
' UX CUCTEM
13 [TonGuparhs npumepsl Hap 4HUCes, SBJSAIOIIMXCS PELICHHEM JMHEHHOTro
’ YPaBHEHHUs € ABYMs IEPECMEHHBIMU
CtpouTh B KOOPIAMHATHOW IUIOCKOCTH TpadUK JMHEHHOTO ypaBHEHHS C
34 IBYMsI TIEPEMEHHBIMH; TIIOJIB3YSICh TpadUKOM, TPHUBOAUTH HPUMEPHI
pElLlIeHNs] ypaBHEHUS
35 Pemate cucTeMsl 1ByX JIMHEWHBIX YPAaBHEHHU C ABYMS IIEPEMEHHBIMM, B
’ TOM 4YHCJIIe TpapuIecKn
CocraBisATh M pellaTh JIMHEHHOE YpaBHEHUE WJIH CUCTEMY JIMHEWHBIX
3.6 YPaBHEHHH IO YCJIOBMIO 3aJaud, UHTEPIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4¥l MOJIy4YEeHHbIN pe3ynbTar
4 Koopaunats! u rpaduku. OyHKIMN
N300paxarb Ha KOOpJMHATHOM MpPSMOW TOYKH, COOTBETCTBYIOILKE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, HHTEpBajbl, 3alUCHIBATH
YHCJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
4.2 OtmedaTs B KOOPAMHATHOM MJIOCKOCTH TOYKH 110 3alaHHBIM KOOpAUHATaM
4.3 Crpouts rpaduku TMHEWHBIX QyHKIMH. CTpouTh rpaduk GyHKIUH Y = [X|
OnuceiBaTh € MOMOIIBIO (YHKIHUNA HM3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMUMHAMU: CKOPOCTb, BpEMs, pPACCTOSIHHE, IIE€HY, KOJUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM pabOThI
4.5 HaxonuTh 3HaueHune (yHKIMU 1O 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaduyeckuii cnocod npeacTaBiIeHUs U aHaIu3a HHPOpMaIuy,
4.6 U3BJIEKaTh U MHTEPHPETUPOBATh MH(OPMALIHMIO U3 T'paUKOB pealbHbIX
MPOLIECCOB U 3aBUCUMOCTEN
8 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMOro .
00pa3oBaTeIbLHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna v BIYMCIECHUS




1.1

Hcnonp30BaTh Ha4aJabHEIS NpeaACTaBJICHUA O MHOXKCCTBC HGﬁCTBHTCHBHBIX
qucea [Jid CpaBHCHHA, OKPYIIJICHHA U BBI“IPICJ'ICHPIIZ, I/1306pa)KaTB
HeﬁCTBHTCHBHBIe qucijia TOYKaMH Ha KOOpI[HH&THOfI pr[MOﬁ

1.2

[TpuMeHsITh MOHATHE apU(PMETUYECKOTO KBAIPATHOTO KOPHS, HAXOIHUTH
KBAJIpaTHbIE KOPHU, UCHONB3YyS TPU HEOOXOJUMOCTH KAIbKYIATOD,
BBHITIONHATh MPEOOPA30BaHUS BBIPAXKCHHUM, COJEPKAIINX KBaJIpaTHBIC
KOpPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEH

1.3

Hcnons3o0Bats 3anucu 6OJIBIHI/IX 1 MaJIbIX YHUCECJI C ITIOMOIIBIO NCCATUYHBIX
npobeii u creneneit yucia 10

AnreGpanyecKue BbIpaKeHHs

2.1

[IpuMeHATh TOHSATHE CTENEHU C IIEJIBIM [10Ka3aTelIeM, BBIIOJHATh
npeoOpa3oBaHMsl  BBIPAXKECHHUH, COACpXKAIIMX CTENEHU C  LEIbIM
MoKa3aresieM

22

23

BrmronsaTe TOXJICCTBECHHBIC npeoOpa3oBaHUs palMOHAIBHBIX
BBIDQKEHUII HA OCHOBE NpPaBWJI JCWCTBUM HaJ MHOTOWICHAMU U
anreOpanyecKuMH Jpo0sMu

PacknanpiBaTh KBa,Z[paTHBIfI TpéX‘IJ'ICH Ha MHOXXUTCIIN

24

[TpumeHsITh IpeoOpa30BaHUs BEIPAXKEHUM JUIsl pEILICHUS pa3IMUHbIX 33]a4
13 MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKHU

3.1

YpaBHEHHMS U HEPABEHCTBA

Pematsn J'IHHGﬁHHC, KBAaJApPATHBIC YPABHCHHUA U pAlMOHAJIbHBIC YPABHCHU I,
CBOAINHECS K HUM, CUCTCMbI IBYX ypaBHCHI/Iﬁ C ABYM4 IICPEMCHHBIMU

3.2

IIpoBONTE MpOCTENIINE NCCIEA0BAHUS YPABHEHHUI U CUCTEM YPAaBHEHUH,
B TOM UHCIE€ C TpUMEHEHHEM TIpaduyecKux IMpeacTaBICHUM
(ycTaHaBiMBaTh, UMEET JIM YPABHEHHE WJIM CUCTEMA YPaBHEHUM pellieHus,
€CIIM UMEET, TO CKOJIBKO, U IIpoyee)

33

[TepexoauTh OT ciOBeCHOU (HOPMYIUPOBKH 3a7a4M K €€ airedpandecKkou
MOJIEJIA C MOMOIIBI COCTABJICHUS YPABHEHUS WUJIM CUCTEMBI YPaBHEHMIA,
HHTCPHNPETUPOBATL B COOTBECTCTBHU C KOHTCKCTOM 3ada4u HOJ'Iy‘I@HHI)II\/'I
pe3yibTaT

3.4

4.1

[IprMeHsATh CBOMCTBA YHCIIOBBIX HEPABEHCTB IS CPAaBHEHUS, OLECHKH,
pelmarh JUHEWHbIE HEPABEHCTBA C OJHOM NMEPEMEHHOW M HUX CUCTEMBI,
JlaBaTh TPpaPUUIECKyI0 WLTIOCTPAIIMI0 MHOXKECTBA PEIICHUIT HEPAaBEHCTRBA,
CHCTEMbI HEPABEHCTB

OyHKIMU
[ToruMaTh 1 UCTIONBE30BaTh (PYHKITMOHATBHBIC TIOHITHS | S3BIK (TEPMHUHBI,

CHUMBOJIMYECKHE O00O03HAueHHs), ONpEACNATh 3Ha4eHHe (YHKIUH IO
3HAYEHUIO apryMEHTa, ONPeeIATh CBOMCTBA (PyHKIUH 110 €€ rpaduky

4.2

Ctpouts rpaduku 3J€eMEHTApHBIX QYHKIMH BUAA:
y=k/x




kix

, Yy =X% y = X3, y = [X|, onuchIBaTh CBOWCTBA YHCIOBOH (yHKIUU IO €€

rpaduky

9 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
NPoOBEPSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'O 00111ero 00pa30BaHUsA
pe3yJbTara
1 Yucna v BEIYMCICHUS
1.1 CpaBHUBATH U yIOPSAI0YUBATH PALIMOHATIBLHBIC U UPPAITHOHAIIBHBIC YHCIIA
BoImonHATE apudMeTHYecKue ACHCTBUS C PAIlMOHAIBHBIMUA YHCIIAMH,
1.2 coderass YCTHbIE M NHCbMEHHBIE MPUEMBI, BBIIOJIHATh BBIYUCICHUS C
HMppanyoHaJIbHbIMU YUCIIAMHU
13 HaxonuTe 3HauYeHus CTENEHENd C LEJBIMH [OKa3aTelsIMU M KOPHEH,
’ BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUN
14 OKpyriaTh JEHCTBUTENIbHBIE YMCIIA, BBIMOJIHATH MPUKUIKY pe3yJbTara
' BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKECHUN
2 YpaBHEHHUs U HEPABEHCTBA
)1 Pemiars nuHeiHbIE U KBaJgpaTHbIE YPABHEHUS, YPABHEHHUS, CBOMISIIINECS K
HUM, TIPOCTEHIINE JPOOHO-pAIlMOHATBHBIE YPABHEHUS
Pemars cuctemsl 1ByX JIMHEHMHBIX YPAaBHEHUW C ABYMs IEPEMEHHBIMU U
2.2 CHUCTEMBI JIBYX YpaBHEHHI, B KOTOPBIX OJHO YpPaBHEHUE HE SIBIISIECTCS
JIMHEHHBIM
Pemarp TekcTOBBIE 3adauu anreOpanyecKuM CIOcOOOM C TOMOIIBIO
2.3 COCTaBJICHUSl YPAaBHEHUS WM CHUCTEMBI JBYX YPaBHEHUH C JBYMs
[IEPEMEHHBIMU
IIpoBOAUTE MpOCTENILINE UCCIIEIOBAHUS YPABHEHUHN U CUCTEM YPaBHEHUH,
24 B TOM 4YHCJIE C IPUMEHEHHEM TpaduyecKux MpeAcTaBleHUN (Hampumep,
) YCTaHABJIMBATh, UMEET JIM YPABHEHUE WM CUCTEMA YPAaBHEHUM pELIEHUS,
€CJIH UMEET, TO CKOJIBKO)
PemaTte nuHelHbIE HEPABEHCTBA, KBAIpAaTHBIE HEPABEHCTBA, N300pakaTh
2.5 pEeLIEHHE HEPABEHCTB HA YHUCJIOBOM NPSMOM, 3alMChIBATh PELIEHUE C
IMOMOILIbI0 CHUMBOJIOB
26 Pemate cuctembl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,

BKJIFOYAOOIUE KBAJAPATHOC HEPABCHCTBO, I/I306pa)KaTB PEIICHUE CUCTEMBI




HCPAaBCHCTB Ha YHCI0BOM HpﬂMOﬁ, 3alMCbIBaThL PCHICHUEC C IMMOMOMIBIO
CHUMBOIJIOB

2.7

Hcrnonbs30BaTh HEpABEHCTBA IIPU PEILICHUM PA3JIMYHBIX 3a/1a4

OyHKIMU

3.1

PacnioznaBath (pyHKIIMHM M3y4eHHBIX BUAOB. [oKa3bIBaTh cXeMaTW4yecKH
pacroyio’keHre Ha KOOPAMHATHON IUIOCKOCTH TpaduKoB (YHKUIUN BUAA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHUMOCTH OT 3HAUYCHHI
K03(PUITMEHTOB, ONMHUCHIBATh CBOKWCTBA (PYHKITUI

3.2

33

[Toka3pIBaTh CXEMaTHYECKH PACHOJIOKEHHUE HA KOOPIANHATHOH TIIOCKOCTH
rpadukoB QyHKIUH BUIa y = VX, y = [X| ¥ ONMCHIBaTh CBOMCTBA (DyHKIUN
Crpouts u n300paxarh CXeMaTHYEeCKU rpaKK KBaIPaTHIHBIX (QYHKIIHH,
OIMCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIHIT 110 UX Tpadukam

3.4

PacnosnaBath KBajpaTHuHylo GyHKOHIO 10 (opmyine, NTPUBOIAUTH
IpUMEpPbl  KBAJAPAaTHYHBIX (PYHKIUH W3 peasbHOW IKU3HH, (PU3HKH,
reOMETpUHn

4.1

Apudmernueckasi 1 reOMeTpUYECcKasi IPOrpeccuu

Pacrnio3naBath apI/ICI)MeTI/I‘IeCKYIO U TCOMCTPUUCCKYIO IIPOrpeCcCumn Ipu
Pa3HBIX crocobax 3aJaHusA

4.2

BBIMONHATE  BBIYMCIIEHUSI C UCIOJNB30BaHUEM (QOPMYNI A-TO dWieHa
apuQMeTUYeCKOil M TIeOMETPUYECKOM IpOrpeccuii, CyMMbl MEPBBIX N
YJIEHOB

4.3

4.4

N300paxaTh 4ieHbl MOCIEI0BATEIIbHOCTH TOYKAaMU Ha KOOPAWHATHOU
IJIOCKOCTH

Pemars 3a1auu, CBA3aHHBIE C YUCIOBBIMU T0CIIEI0BATENBHOCTMH, B TOM
quciae 3aaud M3 PeanbHOM >KM3HU (C HMCIIOJIb30BAaHHEM KallbKYJATOpA,
U(POBBIX TEXHOJIOTHUIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna u BBIYUCICHUS
JpoOu 00BIKHOBEHHBIE U IECATHYHBIE, TIEPEXO0/1 OT OAHOH (POPMBI 3aITUCH IPOOei
1.1 K gpyrou. Ilonsatme  panMOHanIBbHOTO  4YWCIA, 3alUCh, CpPaBHEHME,
YHOPSA0OYMBAHUE PALIMOHATIBHBIX YHCEI
12 Apudmernueckue AEHCTBHS ¢ PalMOHAIbHBIMM 4KciIaMM. Pemienue 3anad u3
’ peaybHOM MPAKTHKH HA YaCTH, Ha Ipoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJesieHHe, Ipeodpa3oBaHue
’ BBIPa)KEHUI1 Ha OCHOBE OIpEIEIeHNs, 3aUCh OOJIBIINX YUCEell
14 [IponeHTsl, 3anUch TPOICHTOB B BUAE APOOH U IpodU B BHJE MPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4Ml Ha MIPOLIEHTHI, PELlICHUE 3a7a4 U3 PEaJIbHOU TPaKTUKU
s [IpuMeHeHre TPU3HAKOB JEIMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIN HATYpaIbHBIX
' qrcen
1.6 PeanbHble 3aBUCMOCTH, B TOM YHUCIIE MTPsIMast K 00paTHAasi IPONOPLHUOHAIBHOCTH
2 AnrebpanuecKue BEIPAKCHHS
1 [IlepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAXKEHHUS C NEpeMeHHOM. JlomycTumble
’ 3HAYEHUS IEPEMEHHBIX
29 [IpencraBneHne 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BHAE (DOPMYIIBL
' Beoruncienus mo gpopmyinam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIpQXKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM [10Ka3aTeIEM
)5 OpHowienbl U MHorowieHsl. CreneHb MHoroujieHa. CroxeHHe, BBIYMTAHUE,
' YMHO)KEHHE MHOTOUJICHOB
’6 @opMysIbl COKPAIEHHOTO YMHOMKEHUS: KBaJIpaT CyMMbl M KBaJpaT Pa3HOCTH.
’ ®opmyna pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTOWIEHOB HA MHOKUTEH
3 VYpaBHeHUs
31 VYpaBHEeHUe, KOpEHb YpaBHEHHUs, MpaBWia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUM
32 JIuneliHOe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHCIO KOpHEH JIMHEWHOIO
’ YPaBHEHHS, PELLICHUE JIMHENHBIX YPABHEHUM
13 CocTaBieHrue ypaBHEHHI MO YCJIOBHIO 3ajauyd. PenieHne TEeKCTOBBIX 3a/1ad C
) HIOMOILLIO YPaBHEHUI
34 JluneliHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMH U €ro rpaduk
Cucrema IByX JTMHENHBIX YPaBHEHUN ¢ IBYMs IIEpEMEHHBIMU. Pemenne cucrem
3.5 yYpaBHEHMH CIIOCOOOM MOACTAHOBKH. [IpuMepsl pelieHHus TEKCTOBBIX 3a/ad C

MIOMOUIBIO CUCTEM YPaBHEHHUU




4 Koopaunats! u rpaduku. OyHkimm
4.1 Koopaunara Touku Ha nmpsiMoi
49 Hucnossle NpoMexyTku. PaccrosHue Mexay AByMs TOYKaMH KOOPIMHATHOMN
' pAMOI
43 [IpsimoyronpHas cucrema koopauHar, ocu Ox u Oy. Abciucca u opAruHaTa TOUKU
' Ha KOOPJAMHATHOM IIOCKOCTH
44 [Tpumepsl rpadukoB, 3agaHHbIX (Qopmyiaamu. UTteHue rpadukoB peasbHBIX
’ 3aBHCHMOCTEH
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CroricTBa QyHKIHIA
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk GyHKINN y = [X|
4.7 I'padpuaeckoe pereHne IMHEHHBIX YPABHEHUHN M CHCTEM JIMHCWHBIX YPAaBHCHHUI
8 KUIACC
Kon IIpoBepsieMbI 3J1€MEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
11 KBanpatHbiii kopenb u3 uwncia. [lonstue o0 wuppanuMoOHaILHOM YHCIE.
' JecsTuunble MpUOIMKEHNUS HPPALMOHAIBHBIX YHCET
CpoiicTBa apu(MeTHYeCKUX KBaJpPaTHBIX KOPHEH U HX TPUMEHEHHE K
1.2 MpeoOpa3OBaHUI0 YUCIIOBBIX BBIPAKEHUH M BBIYUCICHUAM. [leficTBUTENbHBIE
qucia
1.3 Crenens C 1esbIM TTOKa3zarenieM 1 e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIa
2 Anrebpanyeckue BbIpaKeHHs
2.1 KBazpaTHblil TpEXUIIEH, Pa3I0kKEHUE KBAAPATHOTO TPEXWIEHA HA MHOXKHUTEIN
2.2 Anrebpanueckas ipoOb. OCHOBHOE CBOMCTBO are0panveckoit 1poou
2.3 CrnoxeHue, BBIYMTAaHUE, YMHOXKEHHE, JIeJICHNE anredpandeckux JIpooei
24 PannonanbHble BeIpakeHUs U MX TpeoOpa3oBaHue
3 YpaBHEHMS U HEPABEHCTBA
31 KBanpaTtHoe ypaBHeHue, opMmyna KOpHEH KBaJIpaTHOrO ypaBHeHHsS. Teopema
' Buera
32 Pemenue ypaBHeHNH, CBOAAIIMXCS K IMHENHBIM U KBaPATHBIM
3.3 [Tpocreiimue ApoOHO-palliOHANIbHBIE YPaBHEHUS
I'paduueckas uHTEpHIpeTanysi ypaBHEHUHA C JBYMSI NEPEMEHHBIMH M CHCTEM
34 JUHENHBIX YpPaBHEHUW C JByMs IepeMeHHbIMU. [IpuMeprl pemeHus cucrem
HEJIMHEMHBIX YPaBHEHUH C JBYMSI IEPEMEHHBIMU
3.5 Penrenune TeKCTOBBIX 3a/au alreOpandeckuM crocoOoM
3.6 YuciioBble HEPABEHCTBA U X CBOMCTBA
3.7 HepaseHcTBO ¢ 01HOM ITEpEMEHHON




3.8 PaBHOCMIBHOCTE HEPABEHCTB
3.9 JIuHeliHble HEPABEHCTBA C OJTHON IEPEMEHHOU
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 DOyHKIUH
41 [Tonstue Gynkuuu. O6acTh ONpeeNieHuss 1 MHOKECTBO 3HAYCHUM (PYHKIIMH.
’ Crnioco0nI 3a1anus GyHKIUN
4.2 I'paduk dpynkunu. Urenue cBoicTB GyHKIMHU O €€ TpaduKy
43 [Tpumeps! rpadgukoB QyHKIUH, OTpaXKAIOMIUX peaIbHbBIE TIPOIECChI
44 OyHKIMY, ONUCHIBAIOUIME TPAMYIO UM OOpaTHyI NpPONOPHHOHAIHHBIE
’ 3aBHCHMOCTH, X IpaduKu
4.5 OyHKIMH y =x7, y = X7
4.6 Oyukmun y = [x, y = |x]|
4.7 I'paduueckoe pemieHrne ypaBHEHUN U CUCTEM ypaBHEHUI
9 KNIACC
Kon IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA
1 Yucna v BBIYKCICHUS
11 PannonaneHble 4Kcna, HppalMOHABHBIE YHCIA, KOHEYHbIE M OECKOHEUHBIE
’ JECSTHYHBIE TPOOH
MHO0X€eCTBO JEUCTBUTEIbHBIX YHCEN, NEHCTBUTENIbHbIE YMCIa KaK OECKOHEUHBIE
12 JecsTUUHble ApoOu. B3auMHO O/IHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
' JEHCTBUTENBHBIX YHMCEN M KOOpAWHATHOW mpsimoi. CpaBHEHUE AEHCTBUTEIbHBIX
qrcen
1.3 Apudmerndeckue A1eUCTBUS C ACUCTBUTEILHBIMHU YACIAMU
N3mepenus, npubImKkeHus, oneHKH. Pa3mepsl 0OBEKTOB OKPY)KAIOLIET0 MHpa,
14 JUINTENIBHOCTh TPOLIECCOB B OKpyXarouieM wmupe. [IpubmmkéHHoe 3HavyeHue
’ BEJIMYMHBI, TOYHOCTh NpuOMKeHus. Okpyrienue uucen. IIpukuaka u orneHka
pE3yJIbTaTOB BBIYMCIECHUIN
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON NTEPEMEHHON
22 JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCA K TMHEHHBIM
2.3 KBaaparHoe ypaBHeHMe. Penienne ypaBHEHUN, CBOAAIIMXCS K KBaIPAaTHBIM
24 bukBanpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHHUNM TPETbeW M YETBEPTOU
’ CTETNEHEN pa3I0KEHUEM Ha MHOKUTEIH
2.5 Pemenne npo6GHO-paiiOHaNIbHBIX YpaBHEHUN
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk




2.8

Pewenne cucreM IByX JIMHEWHBIX YPAaBHEHUN C JBYMS IIEPEMEHHBIMU

Pemienue cucrteM AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JJUHEUHOE, a IPYroe — BTOPOil

2.9
CTENEHU

2.10 I'padpuaeckas mHTEpPHpETALUS CHCTEMBI YPAaBHEHHUH C IBYMSI TIEPEMEHHBIMH

2.11 Pemenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM criocooom

2.12 UucnoBbie HEPABEHCTBA U UX CBOMCTBA

2.13 Peienne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU

2.14 Pelienue cucrem JIMHEHHBIX HEPABEHCTB C OJIHON EPEMEHHOM

2.15 KBagparusie HepaBeHCTBa

516 ['padmyeckas uHTepIpeTalvs HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
' HepEMEHHBIMU
3 OyHKIMH

31 Kanparnunas Qynkius, e€ rpaguk u cBoiictsa. [lapabomna, KoOpIuHATHI BEPLIIMHBI

napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl

3.2 ['paduku hynkuumit y=kx, y=kx+b 1 ux cBoiicrBa

33 I'paduku Qynkuit y=k/x, y = x° 1 UX CBOWCTBa

34 ['paduku pyHKIMI , ¥ UX CBOWCTBA
4 UucnoBsle NOCIE10BAaTENbHOCTH

41 Onpenenenne M CrnocoObl 3aJaHMsl YHCIOBBIX IOCIENOBAaTeIbHOCTEH. 3ajaHue
' MOCIIE0BATEIHLHOCTH PEKYPPEHTHOM hopmynoit u popmMymoii n-ro djaeHa

40 Apudmernueckass mnporpeccus. DopMmynbl  n-TO  WieHa  apH(PMETHIECKOMH
’ IIPOIPECCUH, CYMMBI IIEPBBIX /1 WICHOB

43 I'eomerprueckast nporpeccus. @OpMyIIbl 71-I0 WIEHA FEOMETPUUECKON IPOrPECCHH,
' CYMMBI IEPBBIX 71 YIEHOB

44 N300pakeHne 4IeHOB apupMETUIECKON U TeOMETPUUYECKON MPOrpeccuil ToukaMu
’ Ha KOOPJAMHATHOM INIOCKOCTH. JINHENHBIN U SKCITIOHEHIIMAIBHBINA POCT

4.5 Crno’xHble MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUAMH: MHOXKECTBO, IOJMHOXKECTBO,
orepanuy HaJl MHOXKECTBAMHU; YMEHHE OIEpPUPOBATH MOHATHAMH: rpad,
CBSI3HBIU rpad, AepeBo, MUK, IPUMEHSTh UX IPU PELICHUH 33]]a4; yMEHUE
UCIOJIb30BaTh Ipaduueckoe MpeACTaBICHHE MHOXKECTB JUIsl OMHMCAHUS
pealIbHBIX MPOLIECCOB U SIBJIEHUM, IPU PEILICHNY 3a/1a4 U3 IPYTrUX y4EOHbIX
IIPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMMA: OIPCACICHUC, aKCHOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI W KOHTPIIPUMCPLI, CTPOHTH
BBICKAa3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHHEe OIepupoBaTh IOHATHAMHU: HATYPAJIBHOE 4YHUCIO, IPOCTOE U
COCTaBHOE YHUCJIO, JEIMMOCTb HaTypalbHBIX YUCEIl, IPU3HAKH JEIUMOCTH,
LEJIOE YUCII0, MOJYJIb YHCIa, OOBIKHOBEHHAs! IpO0b U JIeCSITUYHAsL 1pO0b,
CTaHJApPTHBIN BUJI YMCJIA, PALIMOHAIBHOE YHCII0, UPPALMOHAIBHOE YHCIIO,
apu@MeTUYeCKUil KBaJpaTHbIM KOPEHb, YMEHHUE BBINOIHATH JIEHCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAAOUYMBATH YMCIIA, NIPEACTABIATh YUCIA Ha
KOOPJIMHATHOW NPSIMOM, OKPYIVIATh YHCIIA; YMEHHUE JeJaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh MOHATUAMU: CTEIEHb C LEJIbIM I0KAa3aTeeM,
apudMeTUYeCKHl KBaJpaTHBIH KOpPEHb, MHOTOYJICH, ajreOpamdeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeneHu OoJiblie
€MHUIIBI, YMEHHE BBITIONHATHh Pacu€Thl MO GopMyiam, mpeodpa3oBaHus
LEJBIX, JTPOOHO-PAIMOHATBHBIX BBIPAXKEHUNW U BBIPAKEHUN C KOPHSIMH,
Pa3JIO)KEHUE MHOTOUYJIEHA HA MHOXHUTEIIN, B TOM YUCJIE C UCIIOJIb30BAHUEM
dbopMyI pa3HOCTH KBaJIpaTOB U KBaJapaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh MOHSITHSIMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJIHOM MEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE YypaBHEHHUS, JpOOHO-
paloHaJIbHBIE YpPaBHEHUS C OJHOM IEPEMEHHOM, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JMHEHHBbIE HEpPaBeHCTBA M MX CHCTEMBI,
KBaJ[paTHbIE U TPOOHO-pallMOHATILHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE IIPH PELIEHUH 334 U3 IPYTUX NIPEAMETOB U NMPAKTUIECKUX
3aJa4; YMEHHE HUCII0JIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPIMHATHYIO
IJIOCKOCTh JIJIs1 U300pakeHus pelIeHU ypaBHEHU, HEPABEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMM: (YHKUMA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEKYTKH BO3PACTAHHS,
yObIBaHMsI, HauOoJblllee M HAaMMEHbIEe 3HAYCHUS (YHKLIUH; YMEHHUE
OIEpUpPOBAaTh TOHATUAMH: MpsMas TMPOHNOPUUOHAIBHOCTh, JIMHEHHAs
byHKIMA, KBajpaTWyHas (YHKUOUS, oOpaTHas NPONOPLUOHAIBHOCTD,
napabosa, runepoosa; yMeHue CTpouTh rpaduku GyHKIHA, HCIIOIB30BaTh
rpaduKy 7S OTpENETCHUs CBOWCTB IMPOIECCOB M 3aBUCUMOCTEH, IS
pelieHns 3a/1a4 W3 JPYTUX YYeOHBIX MPEIMETOB M pealbHOW KHU3HH;
yYMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETUUNHAMH

Ymenue OIIEpUpPOBAThH MOHATHSAMH: IIOCJIEZIOBATEIBHOCTb,
apudMeTHIecKasi 1 TeOMETPHUECKasi MPOTPECCHH; YMEHHUE HCII0JIb30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, POPMYIIBI CyMMBI M OOIIETO YICHA MPH
pellleHnu 3a7ady, B TOM YHUCIIE 3a7ad U3 JAPYruxX y4yeOHBIX MPEAMETOB U
peanbHOU KU3HU

VYMeHue pemars 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, A0JIH
Y 4acTH, IBJKEHUE, padoTy, LIeHYy TOBAPOB U CTOUMMOCTb MOKYIIOK U YCIIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YHpPaBJIEHUS JUYHBIMH U CEeMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUS], ypAaBHEHUS1, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4yd, MCCIEIOBATH IOIYYCHHOE DPEIICHUE U
OLIEHUBATh MIPABJIONOA0OHOCTb OJYYEHHBIX PE3yJIbTaTOB

10
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YMeHue onepupoBaTh NOHATUAMU: (UTYpaA, TOUKA, OTPE30K, IpsIMast, 1y4,
JIOMaHasl, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH W
PaBHOCTOPOHHUII ~ TPEYrOJIbHUKH,  IPSIMOYTOJIbHBI  TPEyroJibHUK,
MeaMaHa, OHMCCEKTpruca U BBICOTA TPEYroJIbHHUKA, YETBIPEXYTONbHUK,
napaujenorpaMM,  pomM0O, NPSAMOYTOJbHHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
burypamu; yMeHue perath 3aJa4u, B TOM YUCIIE U3 TIOBCETHEBHOM KHU3HH,
Ha HAXOXKJEHHE I'€OMETPUUYECKUX BEINYMH C NMPUMEHEHHEM H3Y4YEHHBIX
CBOICTB puryp u ¢pakron

YMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapauIEIbHOCTh U NEPIEHANKYIISIPHOCTD MPSAMBIX, YTOJI
MEXJY NpSAMbIMH, MEPHEHIUKYJSAp, HAKIOHHAsA, NPOEKIHs, Mojodue
¢buryp, nomoOHbIe TPEYrOJbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKH H
IpsIMOM; yMEHHE pacllo3HaBaTh PAaBEHCTBO, CHMMETPHUIO M M0j00ue
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX B OKpPYKaIOILLEM
Mupe

YMeHue onepupoBarh MOHATUAMU: JJIUHA, PACCTOSIHUE, Yroa (BeIHMYUHA
yria, CHHYC U KOCUHYC yIJIa TPEYTOJIbHUKA), IUIOIIA/(b; YMEHUE OLICHUBATh
pa3Mepbl IPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHPE; YMEHHE
MPUMEHSTHh (POPMYIIBI IIEPUMETPA U IO MHOTOYTOJIbHUKOB, JJIMHBI
OKPYKHOCTM W  IUIOU[aAd  Kpyra, oObeMa  MpsIMOYTOJIBHOIO
napajuiefienunena;  yMEHHe  IPUMEHATh  IpPHU3HAKW  pPaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYrOJIbHHKA, TEOpEMY




[Tucdaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS IJIsSI BBIYMCICHUS JUIHH,
pacCTOAHUH, TJIOIIAACH

12

YMmenune u300pakaTb IUIOCKHME (QUTYppl W WX  KOMOHMHALUH,
IPOCTPAHCTBEHHBIE (UTYPbl OT pPYKH, C TIOMOILIbIO YEPTEKHBIX
UHCTPYMEHTOB ¥  D3JEKTPOHHBIX CpPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIbHOMY OIHCAHHIO
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YMeHue onepupoBarh NOHATHAMU: NPSAMOYIOJbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YKCII0, CKAIIPHOE IIPOU3BEIECHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJI MPEICTABICHU JaHHbBIX U PELICHU 3aa4, B
TOM YHCJI€ U3 JPYrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH

14

YMeHue oneprpoBaTh MOHIATUSMU: CTOJIOUKOBBIC U KPYTOBBIC THArPAMMBI,
TaOJIMIBI, CpelaHee apuPMETHUECKOoe, MeIuaHa, HauOoJbIIee W
HAaUMEHbBIIIee 3HAYCHHSI, pa3Max YMCIIOBOTO HA0Opa; YMEHUE W3BIICKATH,
WHTEPIPETHPOBATH U NIPEOOPA30BLIBaTh HH(DOPMAIIHIO, TIPEICTABICHHYIO
B TaOJIMIIaX ¥ HA TUarpaMMax, OTPAKAIOIYI0 CBONCTBA U XapaKTEPUCTUKH
peanbHBIX MPOIECCOB M SIBJICHUW; YMEHHE paclio3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue omnepupoBaTh IMOHATUSAMU: CIIy4alHbI ONBIT (CiydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHO€ COOBbITHE  (PJIEMEHTapHBIH  HCXON)
CIIy4aifHOTO OTIBITA, CIYyYallHOE COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4YalHBIX  COOBITUH B OIBITAxXC
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHUE PelIaTh 3a/1a4u
METOZI0M OpPraHM30BaHHOIO Iepedopa M C HCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHME OILIEHUBaThb BEPOATHOCTH pEalbHBIX COOBITUH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX MU MaJOBEPOSTHBIX
COOBITHI B OKpY)KaloLlleM MHpPE M B >KU3HHU; 3HAKOMCTBO C MOHSITHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMmenue BLI6I/IpaTI> HOI[XOI[HH_II/Iﬁ I/I3y‘IeHHBII71 MCTOI IJI1 pCHICHUA 3a1a1H,
MNPUBOJAUTE NPHUMEPBI MATEMATUUCCKHUX SaKOHOMepHOCTeI\/’I B IIpUpOAC U
JKU3HH, PACIIO3HAaBATb IMPOABIICHHEC 3aKOHOB MATCMATHKU B HCKYCCTBC,
OIMUCBIBATH OTACJIBHLIC BBIAAIOIMIUCCA PE3YJIbTAThI, IMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMAaTUKN KaK HAYKH, IPUBOJUTL IMTPUMEPbI MATEMATUUCCKHUX
OTI(pLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCGMHpHOfI HUCTOPUHA




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Hucna 1 BIYUCICHUS

1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eIMMOCTH LEIbIX YUCET

12 OOBIKHOBEHHBIEC U JACCATUYHBIC IPOOU, MPOIEHTHI, OECKOHEUHBIC MEPUOINIECKHE
’ apoou

1.3 Panmonanesheie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMHU YUCIaMU

14 JleiicTBuTenbHBIC 4YHcla. ApUPMETHYECKHE ONEpaluud C JICHCTBUTEIbHBIMU
’ JHCIIaMU

L5 [TpuGnmxEHHbIE BBIUMCIICHUS, TIpaBWia OKPYIJICHHs, NPUKHIKA M OICHKA
' pe3yabTaTa BEIYUCIEHUI
2 Anrebpandeckue BbIpaKeHUS

2.1 bykBeHHble BbIpaXeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )

5 Crenenp ¢ uenbiM mokazateneM. CTemeHb C palMOHAJIbHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeNIeHU

2.3 MHorouneHsl

24 Anrebpanyeckas 1po0b

)5 ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. JlelcTBusic apupMeTHIecCKUMHU
' KOPHSIMH HAaTypadbHOU CTEICHH
3 VYpaBHEHUsI U HEPABEHCTBA

31 Ilensie u apoOHO-palMoOHaNbHbIE ypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
’ ypaBHEHUI

39 Lensle u apoOHO-palMOHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

33 Pemrenne TeKCTOBBIX 3a7a4
4 YucnoBele NOCIEI0BATEIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

4.2 Apudmernueckas 1 reomeTpuyueckas mporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
5 OyHKIMH

Oynk1us, cnocoOsl 3a1anus GyHkuuu. ['paduk pynkun. Obmacts onpeaeneHus u

51 MHOecTBO 3HaueHuH pynkimn. Hymu gynkiun. [IpoMexyTky 3HAKOIOCTOSIHCTBA.

o [TpomexxyTkl MOHOTOHHOCTH (PYHKIMH. MaKCUMyMBI U MHHUMYMBI (YHKIIHH.
Haubonbiiee u HanMeHbllee 3HaUeHEe (YHKIIUU Ha TPOMEKYTKE

6 KoopannaTsl Ha IpsIMOii U TIOCKOCTH

6.1 Koopaunarnas npsimas
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MNOACHUTEJIBHASA 3AIINCKA

['eomeTprss Kak OAWMH W3 OCHOBHBIX Pa3/eliOB IIKOJIHHOH MaTeMAaTHKH,
UMEIOIINI CBOEH IeNbi0 00€CIeYnTh M3YYCHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIIEHWH U  B3aMMHOE PACIOJIOKEHHE, OMUPAETCS Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETPHH Ha YPOBHE OCHOBHOTO
o01ero oopazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YIUTCS MTPOBOIUTH
JI0Ka3aTeNbHBIE PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHMSI, TOKAa3bIBATh
WUCTUHHBIC YTBEP)KIECHUS W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCyXJIeHUs «OT TMPOTHBHOTO», OTIAMYATh CBOWCTBA OT TPHU3HAKOB,
dbopmyarpoBaTh 00paTHEIE yTBepkaAcHHI. Oco00€ 3HAUCHNE JOKa3aTeIbHAS JTMHUS
UMeeT IS yTiTyOnEHHOTO N3YYCHHSI MAaTEeMaTHKH.

[{enpro M3ydeHUs: TEOMETPUU SIBIISIETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA
TIPY PEIICHUH KaK MaTEMaTHICCKUX, TaK U TIPAKTUICCKUX 3a/1a4, BCTPEUAIOIIUXCS B
peanbHOM  kM3HU.  OOyyarmMiicss  JOJDKEH  HAyYUThCS  ONpPEAEIATh
TCOMETPUYECKYIO0 (DHUTYpy, ONHCHIBATH CIOBAMHU YEPTEXK WIM PHUCYHOK, HAUTH
IUIOMIAh  3€MEJIbHOTO  Y4acTKa, pPAacCUUThIBATh  HEOOXOAUMYIO  JJIUHY
ONTOBOJIOKOHHOTO KaOeysi wiu TpeOdyeMmble pa3Mephbl Tapaxa s aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAs, BBHIYMCIHUTEIbHAS JUHUS B W3YYECHUU TCOMETPHUHU.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OOYYarolIHics YIUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEAlTbHBIX JKU3HEHHBIX CUTYyallMii, IPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTh MOJTYYEHHOTO pe3yJibTara.

Oco6eHHOCTh YU4eOHOT0 Kypca YyriTyOa€HHOT0 U3yUeHHS TeOMETPUN COCTOUT B
TOM, YTO OOyYaIOIUECs HE MPOCTO 3HAKOMSTCS C OTMPEACIEHHBIMH MOHATUSIMHU, a
YBEpEHHO OBiajeBatoT nMH. CyIECTBYIOIINE TeMbI MPOrpaMMbI 0a30BOTO Kypca
reOMETPUU U3Yy4aroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaoT
YMEHUS, TMOMOTAIIIMNE MM YBEPEHHO IMPUMEHSTh CBOM 3HAHHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TIPEeIMETax, MPEkK/e Bcero Gu3nke U nHHOpMaTHKe,
a Tak)Ke TIOJIb30BATHCS IMONYYCHHBIMH 3HAHUSAMH TIPU PEHICHUH TPAKTHICCKUX
3am1ad.

CornacHo yuyeOHOMY TUTaHy B 7—9 Kiaccax u3ydaeTcsl yrIyOJIEHHBIA yueOHBIH
Kypc «l'eoMeTpusi», KOTOpPBIH BKIIOYAET CIEAYIONIME OCHOBHBIC pa3Jeibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHuKN», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomoduey, «dneMeHTs TpUroHoMeTpumny, «Ilmomaam», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MIOCKOCTH.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kinacce
— 102 gaca (3 gaca B Hegento), B 8 kiacce — 102 vaca (3 yaca B Hefento), B 9 kiiacce
— 102 gaca (3 Jaca B HefIeINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpuu

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpud. HadaibHble NOHATHS
reomerpun. Touka, mpsiMasi, oTpe3ok, iyd. I[loHsTme 00 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOE pacronokeHue TOYeK Ha HpsMou. M3mepeHue MMHBI OTpe3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynnockocts W yroi. Buasl yrinoB. M3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble 1 cMexHbIE yIUIbl. [lapauienbHbIe U IEPIEHIUKYISIPHBIE TIPSIMBIC.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyronbsHuku. [lepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIE TMpenCTaBICHUS O paBEHCTBE (QUIYp, HUX PaCIHOJIOKEHUH,
CUMMETPHH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 ©3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuKu

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYIOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBeHcTtBOo TpeyronbHUKOB. IlepBbli W BTOpOM NPU3HAKKM PpPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIEHUsT MEXAy CTOPOHAMH W yrjiaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE TOMaHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOILEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrji0B MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IocTynare EBkimna u o
posin JIo6aueBCKOTo B OTKPBITUM HEEBKIMI0BOM reomeTpun. CBONCTBA M PU3HAKU
napaulesibHbIX OpsiMbix. CyMma yIJIOB TpeyrojibHHMKa. BHeEmHWe yrubl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJabHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYrOJbHUKOB. [lepnieHaukymnsp u
HakJIOHHAs. CBOMCTBO MEAWAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, POBEAEHHON K
runotenyse. [IpaMoyrosnbHblii TPEYroJbHUK C yriioM B 30°.

OxpyxKHOCTH



[ToHATHS OKPYXKHOCTM MU Kpyra. DJIEMEHThl OKPYXHOCTH W Kpyra: LEHTD,
paguyc, 1MaMeTp, XOpaa, UX CBOMCTBA. B3aMMHOE pacmnoioKEHUE OKPYKHOCTH U
npsamoil. KacatenbHas u cexyias K OKpyKHOCTH. OKpyKHOCTb, BIICAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS C IOMOLIBIO IUPKYJIS U JINHEUKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMeTpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTprca yriia U CEpeAMHHBIN NEPIIEHANKYJIISP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecra ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
HeHTp. MeTo reoMeTpruuecKuX MECT TOUEK IIPH PELICHUH T€OMETPUUECKUX 3a4au.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJIS M JUHEHKH

Hctopuueckue ceaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, 3TaIlbl
34141 HA MOCTPOEHUs, PEIICHUE 3a7a4 Ha IOCTPOECHNUE LIUPKYJIEM U JINHEUKOU.

8 KVIACC

YeThIpEéXyroJibHUKU

[lapannenorpamm, ero mNpu3HaKW U cBoWcTBa. [IpAMOyroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMCTBa U npu3HaKu. [IpsmoyronbHas tpanenus. CpenHss TUHUS TPAIICHH.

CpenHsas nuHUSL TPEyTroJbHUKA. METOoJ yABOEHUS MEAWaHbl TPEYrOJbHUKA.
Teopema o nepeceyeHuu MeIMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpabHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Tonqobue TpeyrodbHUKOB, Kod(dduiueHnt mnomodbus. I[lpusnaku momoous
TPEYroJbHUKOB. IIpumMeHeHue mnomo0us TpU PEIIEHUH TEOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsarne o rmmromaau. CBOMCTBAa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Ipocreiimme GopMyIbl 7S IO TPEYTOJIbHUKA, IMapajuieiorpaMma, pomoa u
Tpaneuuu. [nomaau nogo0HbIX ¢uryp. OTHOIIEHHE IOMIAAEH TPEYTOJILHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa mnpu pemeHun
MPAKTUYECKUX 33/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila IPSMOYTOJbHOIO
TpeyroyibHUKa. Tpuronomerpuueckue ¢yHkuuu yriaoB B 30° 45° u 60°.
[IponopuHOHAIBHBIE OTPE3KU B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

V1Bl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCTHIO



BrimcaHHbI€ M IEHTPAJIBHBIE YTIIBI, YTOJI MEKy KacaTeJIbHOW U XOPJAOH. Y TJIbI
MEXIy XOpJaMH M CEKyllMMH. BHHCcaHHble W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeTHIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOE pacnosoxkeHue IByX OKpykHocTed. Kacanue
OKpy>xHOCTel. O01Me KacaTrelabHbIe K ABYM OKPYKHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

CuHyc, KocuHyCc, TaHreHc yraoB ot 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOEe  ToXkaecTBo.  Popmynsl  npusBeacHus.  PemieHune
TPEYroJILHUKOB. Teopema KOCMHYCOB U TEOpeMa CUHYCOB. PellleHne MpakTHYecKux
3aJ1ay ¢ UCMOJIb30BAHHEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pemenue 3amau
F€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpamneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroaLHUKOB

Xopabl ¥ MOAO0OHBIE TPEYTOIBHUKH B OKPYKHOCTU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEIECHUN OTPE3KOB CEKYILHNX, TEOPEMA O KBaIpaTe
KacarespHOU. [IpuMeHenne npy pereHny reOMeTpuYecKux 3a1ad. TeopeMbl YeBbl
u Menenas. [Ionstue o roMoTeTHH.

MeTtoa koopauHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIOBOW KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKH cMbIca. IlapamienpHOCTE M NEPNEHAUKYJISAPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHenue okpyxHocTu. HaxoxkneHne nepecedeHnii OKpYKHOCTEN U ITPSMBIX
B KoopaumHarax. Popmysia pacCTOsHMS OT TOYKM A0 mpamou. I[lmomans
napajuiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIAJIH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BekTopbl

BekTopbl Ha miockocTd. CloOXeHUWE M BBIYMTAHHWE BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. ClIOKE€HME M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopJauHaTaX. JHMCTpUOYTUBHOCTb CKaJSPHOIO IPOU3BEACHUS.
CkansipHOE€  TPOM3BEACHUE M  MNpOEHUpOoBaHHE. [IpUMEHEHuEe CKaIIpPHOIro



IIPOM3BEAECHUSA BEKTOPOB U1 HAXOXKIEHUSA JUIMH W yrioB. Pemenue
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAJIIPHOTO IMPOU3BEACHUS.

JIIMHA OKPYKHOCTH M IUIOIIAAb Kpyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J1IMHA OKpYKHOCTHU. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME IUIMH AYr OKpyXkHocTeW. Ilmomane kpyra, cekropa,
cermeHTa. Mcropuueckue cBeieHrns 00 M3MEPEHUH IJIMHBI OKPY>KHOCTH M TIJIOIIATN
Kpyra.

JIBMKeHUSI TUIOCKOCTH

LlenTpansHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummetpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbI NEPEHOC.

[lonsitue nBHXEeHHS W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IIPUPOJE, >KMBOIMCH, CKYJIbOType, apxurekrype. Kommosunuum
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHe B reoMEeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS IPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KCHHUSAM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJIb30BAaHUIO ITHX
JOCTHKEHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpYA0BOIr0 BOCIIUTAHMSI:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON NpodeccruoHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JeHUH, YMEHUIO BHUJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeIOBEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTU4YECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HAaBbIKAMH HCCIIEIOBATEIBCKOMN AEATEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOy YU :



FOTOBHOCTBIO TNPUMEHSTh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  THTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH H OTABIXa, peryasipHas Qu3ndeckas
aKTHUBHOCTb), CQOPMHUPOBAHHOCTHIO HaBbIKA pedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO0 K€ IMpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHEHTALIMEN HA MPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIs PEIICHUS 3a/]1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUYECKUX MTPOOJIeM U IMyTel UX PeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpETaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMbBITA JIPYTHUX;

HEO0OXOAMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH WIEH,
MOHATHUSI, TUTIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTH COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MIPUHAMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHCKH U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHUS MpOrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYISATUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jiornueckue aelcTBUA:

BBISIBJIATH M XAPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHSIMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCcU(UKaIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyIUpPOBaTh U  NPeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTENIbHbBIE U OTPUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNaTh BBIBOJABI C HCIOJIB30BAaHHMEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHUH;

pa3OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsMbIe U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHUs;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIECHUs, BEIOUpATh HAanboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareabcKue A€l CTBUS:

UCTIONIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHMS,
dopMynupoBaTh  BONPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  MpolieMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBAaTh THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHy OKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYECKOTro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, WCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWUBAThH
JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3yIbTaTOB, BHIBOJAOB U 0000IIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TIPOIECCa, a TaKXKe BBIIBUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOPMANWH, JaHHBIX,
HEOOXOMUMBIX JIJISl pEIICHHS 3a/1a4H;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (QopMy mpenctaBieHuss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 NX KOMOWHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEII0KESHHBIM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



BOCIPUHUMATH U (DOPMYITHPOBATH CYXJACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJISIMHA OOIIEHHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh IMOSICHEHHWsS 10 XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
peIlIeHNUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)KUBaTh pa3jIMude W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSATENIbHO BBHIOMpPATh (QOpMaT BBICTYIUIGHHA C Y4&TOM 3ajad
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboOThl TIpU pEUIeHHHM Y4YeOHBIX MaTEeMaTHUECKUX 3a/ay, NPUHUMATH IIeJb
COBMECTHOH JEsITeNbHOCTH, IIAHUPOBATH OPraHU3alMI0O COBMECTHOH paboTHI,
pacmpenenatb BUABl paboT, TOTOBapUBaThCs, OOCYXKIATh MPOIECC U PEe3ybTar
paboThl, 00001IaTE MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE); BBIIIOJIHATH CBOIO YaCTh pa00OThI M KOOPAUHUPOBATH
CBOM JICUCTBUA C JPYTMMH YJIC€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTaTa
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJbTatr 10 KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBUSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJISl PEIICHUsl B JKU3HEHHBIX M YUYEOHBIX CHUTYyaIUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (WU €ro
4acTh), BBIOMpaTh CHOCOO pEIICHHS € YYETOM HMEIOIIMXCA PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHui ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3aaun, CAMOMOTHUBALIMU U pedIeKCUu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABICHHOW LEMH U
YCIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHHSI WIIM HEOCTHKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIpAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy 06y4denus B 7 kj1acce 00y4Jaromunics MOTYYUT CIEAYIONTHE TTPEIMETHBIC
PE3yJbTaTHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, ONpeneisTh UuX
B3aMMHOE pPAaCIOJIOKEHUE, H300pakaTb TIEOMETpUUYECKHE (UTYpBI, BBINOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepsATh TMHENHBIC U YIJIOBBIEC BEJIMYUHEI. Pemars
341441 HA BBIYHCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenath TPUKUAKY U OLIEHKY JIMHEWHBIX W YIJIOBBIX BEIIMYHMH IMPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pasMmepbl 3THX
OOBEKTOB MO MOPSAAKY BETUUUHBI.

CTpouTh 4yepTeXKU K T€OMETPUUECKUM 3a/1a9aM.

[lonp30BaTbCAd NpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPU PEIICHUH 3a]1a4.

IIpoBOAUTE JIOTUYECKUE PACCYKIECHUSA C UCIIOIb30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHOMN K TUIIOTEHY3€ MTPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELICHUN I'€OMETPUYECKUX 3a1a4.

Omnpenensts napajijieIbHOCTb MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napajuieJbHOCTh MPSMBIX C ITOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOUYEK APYTrOM MPSMOM.

PewmaTe 3a1aun Ha KJeT4aTol Oymare.

[TpoBOIUTH BRIUMCIECHUS U HAXOUTh YHUCIIOBbIC M OYKBEHHBIE 3HAUCHUSI yTIIOB
B F'€OMETPUYECKUX 3a7a4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJIbHUKOB M
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TMEPECEUCHHH JIBYX
MapajuleNIbHBIX MPSAMBIX CEKyllel. Pemars npakTnyeckue 3a1adyd Ha HaXO0XKIEHUE
YIJIOB.

Brnanerr mnonsituem reometrpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYISIP K OTPE3KY KaK T€OMETPUUYECKUE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.



OopMynUpPOBaTh OMPEACICHHUS OKPYKHOCTHM M Kpyra, XOpAbl U JuameTrpa
OKPYXKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMU. ¥ METh JIOKA3bIBATh U IPUMEHSTh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajuyca, MPOBEIEHHOTO K TOUYKE KacaHUA.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPY>KHOCTH, MPOBEAEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Jloka3plBaTh W NPUMEHSATH NPOCTEUINNE TEOMETPUUYECKAE HEPABEHCTBA,
IMOHUMATh X MPAKTUYECKUN CMBICII.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE IMOCTPOEHUS C MOMOIIBIO HUPKYJISI U
JIMHEWKH.

K koH1y oOyueHus B 8 ki1acce 00ydaromuiics NoJyduT CAEAYIOLUE IPEAMETHbIE
pe3yiabTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
M0JIb30BAThCSl UX CBOMCTBAMHM IPU PELICHUU F'€OMETPUYECKUX 3aaad. Paznuyarhb
IpU3HAKU M CBOMCTBA MapajieiorpaMMa, pom0a u npsMOYTroJbHUKA, 10Ka3bIBATh
UX U YBEPEHHO NMPUMEHSTH NIPU PELUIEHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUSI MEIMAH TPEYrojbHUKa (LEHTpa
Macc) B pEILICHUH 3a/1ay.

Brnanets moHsTHEM CpeiHEN TMHUH TPEYTOJIbHUKA U TPATISIIH, TIPUMEHSITh UX
CBOWCTBA MPU PELIEHUH TeOMETPUUECKUX 3a1ad. Mcnonb3oBaTte Teopemy Daneca u
TEOpEeMy O MPONOPLHUOHAIBHBIX OTpe3KaX, MPUMEHITh UX s pelIeHus
MPaKTUYECKUX 3a]1a4.

Pacnio3HaBaTh UEHTpATbHO-CUMMETPUYHbIE (DUIYpbl W HCIOJNB30BATH HX
CBOICTBA IIPU PELICHUH 3a/1a4.

Brnanets moHsATHSMH TOA00US TPEYrOJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTrOJIbHUKOB. VIMETh MpencTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilosnb3oBaThCcsi MpU3HAKAMU
noj00usl TPEYroJbHUKOB MPHU PEIICHUH T€OMETpUYEeCKUX 3aaad. Jloka3piBaTh U
IPUMEHSATH OTHOLLIEHUS MPOMOPLUUOHATBHOCTH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MOOOKE B MPAKTUUECKUX 33JaUax.

BeiBomuTh W uCHonp30BaTh mpocTeiimue  GopMynbl AN [UIOLIAAU
TPEYroJibHUKA, NapajjiesiorpaMma, pomOa u Tpaneuuu. Beraucnsats (pa3anyHbIMU
cnoco0amMu) IUIOMIAAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(momB3ysch, TIe HEOOXOAUMO, KaJIbKYJISTOPOM). 3HATH OTHOIIEHWE TUIOIIAJCH



NoOOHBIX (PUTYp U MPUMEHSATH NPU pEHIeHUH 3anay. [IpUMeHATh MOoy4YeHHbIE
YMEHHSI B IPAKTUYECKUX 3a/1a9aX.

[Tons3oBatbess Teopemoit [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IIPaKTUYECKUX 3aaa4. CTPOUTHh MaTEMAaTUYECKYIO MOJIEIb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YyIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIMCAaHHOW OKPYKHOCTH TPEYIOJIbBHUKA U
Y4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3aa4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TpPUMEHEHUEM TOoA00Ms W TPUTOHOMETpUU (TIOJB3YSCh, TIAE HEOOXOAMMO,
KAJIbKYJISITOPOM).

K xoHIity oOyueHust B 9 kj1acce oOy4aromuiics MOTyYUT CIAEAYIOUIME MPEIMETHBIC
PE3yIbTaTHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUM OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOIIIBIO PA3JIMYHBIE 3JIEMEHTHI TMPSAMOYTOJIBLHOTO TPEYTroJbHUKA («pelleHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIbIO KaTbKYJISTOPA) JJIUMHBI
Y yTJIbI 1J19 HETAaOJIMYHBIX 3HAYCHUM.

[Tons3oBaThes GpopMysiaMyu HNPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXIECTBOM IS HAXOXJIECHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUYECKUMHU
BEJINYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NMPUMEHSATH UX IJIS
HaXO0XJICHUSI Pa3IMYHBIX 2JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIHLHUKOBY),
IpU pEIICHUU TeOMETpUYecKuX 3ajad. [IpuMeHSTh MOJIydyeHHBIC 3HAHHS TIPU
pELIEHNU NMPAKTUYECKHUX 3a]ad.

[IpuMEHATh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJICHHUE TUIOIIA/N, BIBOIUTh
U BJIQJACTh TPUTOHOMETPUYECKUMHU (opMyJaMH IS TUIOHIAAU TPEYroJIbHUKA,
napasuiesiorpamMmma, pom0a, Tpaneuuu, BEIBOAUTh U TpUMeHATh opmyiny ['epoHa u
dbopmyIy ISl TUIOIIAIN BBITYKIIOTO YETHIPEXYTOJIbHUKA.

HNMeTs npencTaBiaeHue 0 TOMOTETUN, TPUMEHSTh B IPAKTUUECKUX CUTYAIUSX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHuu 3aay.

Hcnonb30BaTh TEOpEeMbl O BIMCAHHBIX YIJlaX, yIJax MEXIy XOpJaMu
(CeKyIMMHM) U yIJIe MEXAY KacaTeIbHON U XOPJION MPHU PEIICHUH T€OMETPUIECKUX
3amad. Jloka3plBaTh U NMPUMEHATH TEOPEMBI O MPOU3BEICHUHM OTPE3KOB XOPI, O
MPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnanets moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsSIMOM  Ha IUIOCKOCTH. BrnaaeTs NOHATUSAMHU YyriaoBoro koddduimeHta u
CBOOOJIHOTO 4YJieHa, MOHUMATh HUX T€OMETPUUYECKHUUA CMBICT M CBSI3b YIJIOBOTO
kod(ddurreHTa ¢ Bo3pacTaHueM U YObIBAHUEM JIMHEWHON (YHKIIUU. Y METh peliaTh



METOIOM  KOOpPAMHAT  3aJadd, CBS3aHHbIE C  NAPAUICIIBHOCTBIO U
NEPIECHINKYJIIPHOCTBIO MPSAMBIX, IEPECEUYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEPECEUYECHUS.

BeiBoIUT M BIAAETH YpPAaBHECHUEM OKPYKHOCTHU. Mcmonb3oBaTh MeETOX
KOOpPAMHAT Ul HAXOXKICHHUs IIEPECEUYCHUM OKPYKHOCTEM U MNpsMbIX. Bianers
dbopMynaMu paccTOSSHUS OT TOYKH JO MPSMOM, IUIOHIaAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBAHHOW Iomaan. [lomp30BaTbes
METOZO0M KOOpPAUHAT Ha INIOCKOCTH, IPUMEHATH €r'0 IIPU PELICHUHU TEOMETPUYECKUX
U IIpakTUYeCcKuX 3azady. IIpuMeHsaTs METOX KOOpAMHAT B  IPAKTUKO-
OPUEHTUPOBAHHBIX N'€OMETPUYECKUX 3a7adax.

Biagerp moHATHEM BEKTOpAa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTh HAa YHCIO, BIAJAETh IPABUIAMU TPEYTOJbHHUKA U IApajjIerorpaMma.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO I10JIb30BATHCS
KOOpAMHATaMHU BEKTOpa. DBraaeres ClIoKeHWEM U BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpPA Ha YUCJIO B KOOPINHATAX.

Nmetp npencrapienue o 0a3uce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI 110
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATh IOIy4YeHHbIE 3HAaHHUS B
IpOCTEHIINX PU3NUYECKUX 3a/1adax.

Bianerp MOHATHEM CKalIspPHOTO NPOU3BENCHUS BEKTOPOB, IOHUMATh €TI0
T€OMETPUYECKUM CMBICI U YBEPEHHO ITOJIb30BATHCS €r0 BEIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATaxX. 3HaTh TUCTPUOYTUBHOCTh CKAJIIPHOIO MPOU3BEACHUS U €TO CBSA3b C
npoerupoBaHueM. IIpuMeHATP  CKalsApHOE NPOU3BEIECHHME BEKTOPOB  JUIA
HaxOXKJIECHUA [JUMH M yIVoB. Pemars reomerpudeckue 3aJadyd C IOMOILBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcrnomp30BaTh CKaIsIpHOE MPOU3BEAECHUE BEKTOPOB B
anredpanyeckux U (pu3ndyeckux 3agavax.

Biianers NMOHATUAMU NMPABWIBHOIO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI IyTU OKPYKHOCTH U PaJUaHHON MEpPBhI yIJIa, BBIYMCIIATH IJIOIIAAb Kpyra U
ero yacted. [lonnmare cmbicn yucna m. [IpuMeHATH MOTydYeHHBIE YMEHHS NPHU
pEIIeHUH MNPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENECHUS 00 M3MEpEeHUU
JUTMHBI OKPYKHOCTH U IUTOIIAAN KPyTa.

HNmeTtp mnpencraBieHue O MpeoOpa3oBaHUU IJIOCKOCTH, O JBHUKCHHSX.
Haxoauth ocu, UEHTpbl CUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUThH
KOMITO3UIIMM TPOCTEHIIMNX MpeoOpa3oBaHuid. [IpuMeHATh NBMXKEHHUS TIOCKOCTH
IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

[IprMEHATH NONYyYEHHBbIE 3HAHUS HA IPAKTUKE — CTPOMTH MATEMATUYECKHUE
MOJENH VIS 3a/1a4 PEAIbHOW KU3HU U IIPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C NPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSCh, TIE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

I[TPOTPAMME

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. [Ipocreimmue
reoMeTpUUYeCKre (GUTYPBI U UX CBOMCTBA 28 1 bubmmorexa [OK
p yP ' https://m.edsoo.ru/78c146c4
N3mepenne reoMeTpruuecKux BEIMYUH
bu6mmoreka [IOK
2 T 1 1
PEYTOTBHHIH ? https://m.edsoo.ru/78c146¢c4
3 [TapamnensHocTs. CyMMa yriioB 15 | bubnuorexa [JOK
MHOI'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
4 IIpsiMoyroiasHbBIE TPEYTOJbHUKH 7 bubmorexa HOK
pAMOYT Tpeyr https://m.edsoo.ru/78c146¢c4
bu6mmorexa [IOK
5 r 5 1
COMETprHECiie HepaseHcTsa https://m.edsoo.ru/78c146¢c4
OxpyxHocTb. ['eomeTpruueckue mecra
6 Touek. [locTpoeHus ¢ TOMOIIBIO ITUPKYJIS 18 1 bubmorexa HOK
. P HIBTO LHpIY https://m.edsoo.ru/78c146¢4
U JTUHENKN
. [ToBTOpenue, 00001IEHNE, 10 I bubnuoreka [IOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/78c146c4
OBILIEE KOJIMYECTBO YACOB I10 102 6 0



8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
N bubnuorexa [JOK
! HeTbipexyrobiikn 22 ! https://m.edsoo.ru/a5cb98eb
) MonoGue 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
3 I1 16 1
Jrotaab https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u nauana 13 | bubnuorexa [JOK
TPUTOHOMETPUH https://m.edsoo.ru/a5cb98eb
5 VIl 1 4eTBIPEXYTOJIHUKY, CBS3aHHBIE C 20 | bubnnorexka [JOK
OKPY>KHOCTBIO https://m.edsoo.ru/aScb98eb
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 10 | bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/a5cb98eb
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KUIIACC

KosunuecTBO 4acos DJIeKTPOHHbBIE
HaunmeHoBanue pa3iejaoB U TeM nudposBbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
! Peruere TpeyrombHiios 22 ! https://m.edsoo.ru/dddde230
bubnunoreka LIOK
2 Ionobue TpeyromyHiKos 12 ! https://m.edsoo.ru/dddde230
bubnuoreka [IOK
3 M 10 1
CTOML KOOp/HHAT https://m.edsoo.ru/dddde230
bubnuoreka [IOK
4 B 2 1
CKTOPEI 0 https://m.edsoo.ru/dddde230
bu6nunorexa LIOK
1 1
> JLTHa OKPY)KHOCTH H ILIOMAI, Kpyra 6 https://m.edsoo.ru/dddde230
bu6mmoteka IIOK
1
6 JBHDKEHHS [II10CKOCTH 0 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, o6odIIEHKE, 12 | bu6nunorexa LIOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/dddde230
OBLIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacon
Ne Hara DJIeKTPOHHbIE HU(POBLIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

| Hcropurst BOSHUKHOBEHUS U | bubnuorexa [HOK
pa3BUTHUS TEOMETPUU https://m.edsoo.ru/925af86b
HavanbHbie moHATHSA

2 reomeTpuu. Touka, npsamas 1 bubamorexa LOK

p. > HPAMAL, https://m.eds00.ru/659c4331
OTpE30K, JIy4
HavanbHbie moHATHSA
3 reometrpun. Touka, mpsmas 1 bubmmorexa LOK
pHi. 1P ’ https://m.edsoo.ru/20bae12a
OTPE30K, JIy4
[Tonsatue 06 akcuoMe,

4 Teopeme, I0Ka3aTeIbCTRE, | bu6nuoreka [IOK
ONpEAEIICHUH, CBOMCTBE, https://m.edsoo.ru/3d223477
MIpU3HAKe
B3aumMHoe pacnonoxenue

5 TOYEK Ha MPSIMOH. 1 bubmmoreka [JOK
N3Mepenne mMHBI OTpE3Ka, https://m.edsoo.ru/92b776f1
paccTosTHUE MEXTY TOUKaMHU
B3aumMHoe pacnonoxenue

6 TOYEK Ha MPSIMOH. | bubmmoreka [JOK
N3mepenue nimHbI OTpesKa, https://m.eds0o.ru/9¢500788
pPacCTOsTHUE MEXTY TOUKaAaMHU

7 B3auMHoOe pacnonoxeHue | bubnunorexa [IOK

TOYEK Ha IIPSIMOM.

https://m.edsoo.ru/7f06e8ce




W3mepenue IIMHBI OTpE3Ka,
pacCTOsTHUE MEXITY TOUKaMU

[TonymniockocTs U yroi.

g B i bu6nuoreka [IOK
HIBL YTIIOB. VISMCPCHHC https://m.eds00.ru/36862bf3
BEJINYUH yTJIOB
[TonynnockocTs U yroi. BuGmorexa LIOK
? Buner yrios. Msmepenne https://m.edsoo.ru/21ce4ff2
BEJIMYHH YTJIOB
[TonynnockocTs U yrod. BuGmorexa LIOK
10 Buje yriios. Hsmepenne https://m.edsoo.ru/ce214e34
BEJIMYHH YTJIOB
BeprukanbHbie 1 CMEKHBIE BuGmorexa LIOK
11 yrie. LapamiensHeie n https://m.edsoo.ru/7399faea
MEPIICHIUKYIISIPHBIC TIPSIMBIC
BepTukanbHbie U CMEXHBIE BuGmorexa LIOK
12 yriel. HapamenbHbie 1 https://m.edsoo.ru/5¢2c0dff
MePIEeHIUKYIIIPHBIC TIPSIMbIS
BepTukaiapHbIe U CMEKHBIC BuGmorexa [IOK
noIu
13 yritbi. Hapaienbrpie u https://m.edsoo.ru/4a4bf678
MePICHIUKYIISIPHBIC TIPSIMbIS
BepTukaipHbIe U CMEKHBIC BuGmiorexa [IOK
noIu
14 yriet. HapannesbHeie u https://m.edsoo.ru/84ee61de
MIEPIICHIUKYJIIPHBIC TIPSIMBIC
BepTukaipHbIe U CMEKHBIC BuGmorexa LIOK
15 yrbl. Hapannensrpic u https://m.eds00.ru/d04bb9c5
MIEPIICHIUKYJIIPHBIC TIPSIMBIC
Bbubnuoreka LIOK
16 buccekrpuca yria

https://m.edsoo.ru/da5e003c




bu6nmoreka [IOK

17 buccekrpuca yrna
" Tprca yo https://m.eds00.ru/557998af
bu6nuoreka [JOK
18 buccekrpuca yrina
P 4 https://m.edsoo.ru/5ea89182
19 JlomaHnas. Bujel JJoMaHbIX. bubmmorexa [JOK
JnvHa nomaHoi https://m.edsoo.ru/c84d7212
20 Jlomanas. Buapl 1IOMaHBIX. bubmuorexa [JOK
JnuHa nomaHoM https://m.edsoo.ru/91fe52bc
MHOroyrojabHUKH.
[lepumMeTp MHOrOYTroJIbHUKA.
bubnnoreka IIOK
21 [loHsiTHE O BBIMYKIIBIX U
https://m.edsoo.ru/Qaab8dfc
HEBBIITYKJIbIX
MHOT'OYTOJIbHUKAX
MHOroyroiapHuKH.
[TepumeTp MHOTOYTOJIbHUKA.
P P r bubmmoreka [IOK
22 IToHsATHE O BBIMYKIIBIX U
https://m.edso00.ru/27b15065
HEBBITYKJIbIX
MHOT'OYTOJIbHUKAX
MHOroyroapHuKH.
[TepumeTp MHOTOYTOJIbHUKA.
23 HOEI&ITI/ICI()) BBIII yJITLIx u brbmorexa [OK
K https://m.edsoo.ru/5cc7a352
HEBBITYKJIBIX
MHOTOYTOJTbHUKAX
MHOroyrojabHuKH.
[TepumeTp MHOTOYTOJIbHUKA.
P P T bubmuorexa [JOK
24 IToHsATHE O BBIMYKIIBIX U

HCBBITYKIIBIX
MHOTI'OYT'OJIbHUKAX

https://m.edsoo.ru/6cac74dc




MHOTroyroiabHUKH.

[IepuMeTp MHOTOYrOJIbHUKA.

bu6nmoreka [IOK

25 I1
OIGTHE O BRIyIGIRX # https://m.edsoo.ru/3e269ed8
HEBBIMYKJIBIX
MHOT'OYTI'OJIbHUKAX

26 HNucTpymenTs! aiist bubnnoreka HOK
MU3MEPEHUH U IOCTPOCHUM https://m.edsoo.ru/333ecb98

7 HNHcTpymenTs! 1s bubnmnorexka HOK
HU3MEPEHUI ¥ TOCTPOCHUI https://m.edsoo.ru/26b0a806
KonTponbHas padora no
teme "Havana reomerpun.

)3 [Ipocreiimue bubnnorexka HOK
reoMeTpuyeckre GUrypsl u https://m.edsoo.ru/aalb7981
ux cBoiictBa. I3mMepenue
reomeTpuueckux ¢uryp"”

79 Menuana, 6uccekTpuca u bubmuotexa [JOK
BBICOTA TPEYrOJIbHUKA https://m.edsoo.ru/9ae97099

30 Menuana, 6uccekTpuca u bu6nuoreka [IOK
BBICOTA TPEYrOJILHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyroabsHUKOB Bubmorexa LIOK

peyr https://m.edsoo.ru/8e04a02f

1 IlepBslii 1 BTOpPOI IPU3HAKH bubmmoreka [JOK
paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/0f5d60af

13 [IepBblit 1 BTOpOM IPU3HAKU bubnmnorexka HOK
paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/a56¢c5a%b

14 [lepBslii 1 BTOpOI IpU3HAKU bubmmoreka [JOK

paBeHCTBa TPEYTOJbHUKOB

https://m.edsoo.ru/34f8650e




35 [TepBrIii 1 BTOPOI MPU3HAKU bubnnoreka HOK
paBeHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/ffe06285
36 [1epBblil 1 BTOpOM IPU3HAKU bubnmoreka [JOK
paBEHCTBA TPEYTOJIHBHUKOB https://m.edsoo.ru/79753cdf
PaBHOOEIpeHHBIC
37 TPEYrOJAbHUKHU U UX bubmorexa LOK
p XT https://m.edsoo.ru/c59fdae9
CBOICTBa
PaBHoOenpeHHbIC
38 TPEYTOJbHUKH B UX bubmorexa [IOK
p er https://m.edsoo.ru/7e10fb44
CBOICTBa
PaBHoGenpenHbIe
bubmuorexa [JOK
39 TPEYrOJIbHUKH U UX
g https://m.edsoo.ru/1c2cc982
CBOICTBa
40 [Tpu3Hak paBHOOEIPEHHOTO bubnmnorexka HOK
TPEYroJIbHUKA https://m.edsoo.ru/480b3c40
A1 [Ipu3Hak paBHOOEAPEHHOTO bubmuoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/bf564ab7
4 Tperuit npu3Hak paBeHCTBa bubmuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/b4229637
43 Tperuii npu3HaK paBeHCTBA bu6muoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/7a899c49
44 Tperuit npu3Hak paBeHCTBa bubmmoreka [JOK
TPEYTOJIBLHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CEBOI
45 cumMmetpuei. [Tpumepst bubmmoreka [JOK

CUMMETPHUH B OKPYKAIOIIEM
Mupe

https://m.edsoo.ru/83d5ffea




durypsl ¢ 0CeBOU
cumMerpuen. [Ipumepst

bu6nmoreka [IOK

46 CUMMETPUU B OKPYKaIOLIEM https://m.edsoo.ru/a48cfO0cd
MUpe
47 KontposbHas pabota mo bubnnoreka HOK
teme "TpeyronbHuku" https://m.edsoo.ru/6f0a9a78
48 [TapanneabHOCTh NPSIMBIX bubmorexa HOK
https://m.edsoo.ru/a081482d
49 CBoiicTBa ¥ IpU3HAKU bubnuorexa [HOK
napaJuIeNIbHbIX MPAMBIX https://m.edsoo.ru/2cd69381
50 CBoiicTBa ¥ IPU3HAKH bubnuorexa [HOK
IapaJuIeJIbHBIX IIPIMBIX https://m.edso00.ru/75899b52
51 CBoiicTBa ¥ pU3HAKU bubnmnoreka [HOK
IapaJuIeNIbHBIX IIPIMBIX https://m.edsoo.ru/e0fde699
5 CaolicTBa ¥ IPU3HAKU bubnmnorexka HOK
MapauIeIbHbBIX IPIMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa ¥ PU3HAKH bubnmnoreka [JOK
IapaJuIeNIbHBIX IIPIMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa ¥ NpU3HAKU bubnmnoreka [JOK
MapajIeNIbHBIX MPSAMBIX https://m.edso0o.ru/5¢90c339
55 CymMma yriioB TpeyrojibHUKa bubmmorera LOK
https://m.edsoo.ru/d1dcaScd
56 CyMMa yTiioB TpeyroJibHIKa bubmorexa [TOK
https://m.edsoo.ru/7af6d9e6
57 Baemnue yriel bubmmoreka [JOK
TpEeYroabHUKa https://m.edsoo.ru/bc409f4f
53 Baemnue yrisl bubaunorexa [IOK

TpEyroJIbHUKA

https://m.edsoo.ru/371cbel 1




CymMma BHYTpPEHHHX YIJIOB
MHOT'OYTOJIbHUKA U CyMMa

bu6nmoreka [IOK

> BHEIIHUX YTJIOB BEIITYKIOTO https://m.edsoo.ru/a3dd667f
MHOI'OYTOJIbHUKA
CymMma BHYTPEHHHX YIJIOB

60 MHOTOYTOJILHUKA U CyMMa bubnnoreka HOK
BHEIIIHUX YTJIOB BEIITYKIOTO https://m.edsoo.ru/e638a510
MHOI'OYTOJIbHUKA
CymMma BHYTpPEHHHX YIJIOB

61 MHOT'OYI'OJIbHUKA U CyMMa bubnuoreka [JOK
BHEILHUX YTJIOB BEIITYKIOTO https://m.edsoo.ru/b75ede0Oe
MHOI'OYTOJIbHUKA
KontponbHas pabora no

2 teMe "[lapannensHOCTs. bubnmnorexka HOK
Cymma yriioB https://m.eds0o.ru/40947485
MHOI'OYyroJbHHUKa"
[Ipn3Haku paBeHCTBa

63 IIPSIMOYTOJIBHBIX brbmmorexa [TOK

https://m.edsoo.ru/330d63ff

TPEYrOJIbHUKOB
[Ipu3Haku paBeHCTBa

64 MPSIMOYTOJIBHBIX Bubnmorexa [IOK

https://m.edsoo.ru/0e1544dc

TPEYrOJIbHUKOB

65 [lepnenukynsp u bubmuoreka [JOK
HaKJIOHHAs https://m.eds00.ru/957310000000000
CBolicTBO MeMaHbI

66 IIPSIMOYTOJIBHOTO bubmmoreka [JOK

TPEyroJIbHUKA, IPOBEAEHHON
K TUIIOTEHY3€

https://m.edsoo.ru/b34a450e




CBOIiCTBO MeIHaHbI

67 IIPSIMOYT'OJIBHOTO bubnumoreka [JOK
TPEyroJibHUKa, IPOBEAEHHOM https://m.edsoo.ru/83fabf79
K TUIIOTEHY3¢e
[IpsimoyronbHbIN
68 TPEYroJILHUK C YIIoM B 30 Bubmaorexa ITOK
pEYT T hitps://m.edso0o.ru/52b57d0f
rpaycoB
[IpsiMoyTronbHBIMA
69 TPEYrOJLHUK ¢ yIIoM B 30 bubmorexa LOK
peyr yr https://m.edsoo.ru/aec6d443
rpagycoB
CoOoTHOIICHUS MEXKTY
70 CTOPOHAMU U YIJIaMU bubmorexa LOK
P yr hitps://m.eds00.ru/95db4 17
TpEeYroJbHUKa
CoOTHOIIICHUS MEXTY
71 CTOPOHAMH U yIJIaMH bubnnorexa LIOK
p yr https://m.edsoo.ru/5ea388d0
TPEyroJIbHUKA
HepaBeHcTBO TpeyronnLHUKA.
72 HepaBeHCTBo op J'}I,;He bubnnorexa LIOK
p . A https://m.edsoo.ru/50fa9985
JIOMaHOH
HepaBenctBo mMexay
73 MEPIEHIUKYIIIPOM U bubmmoreka [JOK
HakJIOHHOH. PaccTosHue oT https://m.edsoo.ru/7284cbde
TOYKHU 1O NMPSAMOKN
KonTponbHas pabota mo
TeMmaM "TIpgaMoyTonbHBIE
P "yl“ bubmmoreka [JOK
74 TPEYTrOJIbHUKH'",
" https://m.edsoo.ru/85f00be3
I'eomerpuueckue

HepaBeHCTBA"




75 OKpY>KHOCTb, XOPAbI U bubnnoreka HOK
JIMaMETPbI, UX CBOKMCTBA https://m.edsoo.ru/588c3a8d

76 OKpY>XHOCTb, XOP/IbI U bubnmoreka [JOK
JMaMETpPbl, UX CBOICTBA https://m.edsoo.ru/02406d49
B3anmuoe pacnonoxenue

77 OKPY>KHOCTH M MPSIMO. bubnmoreka [JOK
KacarenbHas u cexkymas https://m.edso0.ru/00d222d9
OKPYKHOCTH
B3anmuoe pacnonoxenue

73 OKPY>KHOCTH U MPSAMOW. bubnnoreka HOK
KacarenbHas u cexkymas https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
B3anmuoe pacnonoxenue

79 OKPY>KHOCTH M TIPSIMOIA. bubnmnoreka [JOK
KacarenbHas u cexkymas https://m.edsoo.ru/a52f2800
OKPY>KHOCTH

20 OKpy>XHOCTb, BIMCaHHAas B bubnmnoreka [JOK
yromu https://m.edsoo.ru/3767ac35

31 OKpy>XHOCTb, BIMICaHHAs B bubmuotexa [JOK
yIoll https://m.edsoo.ru/f019e49b
[ToHnsiTHE O TEOMETPUUECKOM

2 MecTe Touek. [Ipumepnl bubnmnorexka HOK
FeOMETPUYECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha MJIOCKOCTH
[ToHnsiTHE O TEOMETPUUECKOM

23 MecTe Touek. [Ipumepnl bubmmoreka [JOK

IrCOMETPHUICCKUX MECT TOYCK
Ha IIJIOCKOCTHU

https://m.edsoo.ru/621adf85




84 OnucaHHasi OKPY>KHOCTb bubnnoreka HOK
TpEyroJibHUKa, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
85 OrnncaHHast OKPY>KHOCTb bubnmoreka [JOK
TPEYTrOJbHUKA, €€ LIEHTP https://m.edso0.ru/c96254e9
Meroa reomeTpuIeCcKuX
bu6nuoreka [JOK
86 MECT TOYEK IPU PELICHUU
https://m.edsoo.ru/5894e7a4
F€OMETPUUYECKHX 3a/1a4
Meroa reomeTpuYecKuX
bubmuorexa [JOK
87 MECT TOYEK MpHU PELICHUU
https://m.edsoo.ru/784342d1
T€OMETPUUYECKHX 3a/1a4
Meroa reomMeTpuueCcKUX
bubmuorexa [JOK
88 MECT TOUYEK IIPH PEIICHUU
https://m.edsoo.ru/05853a22
T€OMETPUUYECKHX 3a/1a4
Meroa reomMeTpuueCcKIX
89 MECT TOYEK MPU PELICHUN bubmorexa HOK
PP https://m.eds00.ru/6903dff0
T€OMETPUYECKHX 3a/1a4
O60cHOBaHMS POCTEUIINX
MMOCTPOEHU, ATaIlbl 3aa41
90 Ha MOCTPOEHUs, PEIICHHE bubmorexa HOK
POCHIL, P https://m.edsoo.ru/e511d730
3a/1a4 Ha IOCTPOEHUE
LUPKYJIEM U JINHEUKON
O60cHOBaHMS TPOCTEUIITNX
MOCTPOEHU, ATaIlbl 3a7a491
91 Ha IIOCTPOEHHUS], PELICHUE bubmmorexa OK
P P https://m.edsoo.ru/f3bfbf74
3a/1a4 Ha IOCTPOEHUE
LUPKYJIEM U JINHEUKON
9 Kontponbnas paborta mo bu6muoreka [IOK

Teme "OKpyXKHOCTb.

https://m.edsoo.ru/791dafc6




93

94

95

96

97

['eomerpuueckue Mecra
touek. [locTpoenus ¢
MTOMOIIBIO ITUPKYJIS U
JIMHEHKH"

[ToBTOpEeHME M 00OOIICHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy pa3InIHBIMU TEMAMH
Kypca

[ToBTOpEeHME M 00OOIICHNE.
Pemenue 3amauy,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy pa3InIHBIMU TEMaMH
Kypca

[ToBTOpenue u o6o0IIEHHE.
Pemenune 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy pa3InIHBIMU TEMaMH
Kypca

[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy Pa3InIHBIMU TEMaMH
Kypca

[ToBTOpenue u o0o0IIEHHE.
Pemenune 3amgay,
WJUTFOCTPUPYIOIINX CBS3H
MEXy Pa3InIYHBIMH TEMaMH

Kypca

bu6nmoreka [IOK
https://m.edsoo.ru/f0e38fa3

bubnuorexa [JOK
https://m.edsoo.ru/38a31139

bu6nuoreka [IOK
https://m.edsoo.ru/7382bcc4

bu6nuoreka [IOK
https://m.edsoo.ru/a4f457ea

bu6nuoreka [IOK
https://m.edsoo.ru/07e567¢l




[ToBTOpEeHME M 00OOIICHNE.
Pemenue 3amay,

98 HIUTIOCTPH HUX CBSI3U 1 bubnmorexa LOK
pHpYyIot https://m.edsoo.ru/8a4b94e4
MEXTY pa3InIHBIMU TEMAMH
Kypca
[ToBTOpEeHME M 000OIICHNE.
Pemenue 3amay,
99 HILTIOCTPH X CBSI3U 1 bubnnorexa LIOK
ThHpyiol https://m.edsoo.ru/397d166b
MEXTy pa3InIHBIMU TEMAMH
Kypca
[ToBTOpEeHME M 00OOIICHNE.
Pemenue 3amau,
100 HILTIOCTPH X CBSI3U 1 bubnnorexa LIOK
TpapyIont https://m.edsoo.ru/c60d778a
MEXTy pa3InIHBIMU TEMaMH
Kypca
101 HTorosas KOHTPOJIbHAS | bubmuoreka [JOK
paborta https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6oOIIEHHE.
Pemenune 3amay,
102 WIIOCTPU WX CBS3HU 1 bubnnorexa LIOK
PHPYIOT https://m.eds00.ru/971f7836
MEXY pa3InIHBIMU TEMaMH
Kypca
OBHIEE KOJIMYECTBO HACOB 102

I10 ITPOIT'PAMME




8 KUIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
| [Tapannenorpamm, ero Nnpu3Haku u | bubnnorexa [JOK
CBOICTBA https://m.edsoo.ru/8c2d08f0
’ [Tapannenorpamm, ero Npu3HaKu u | bubnnoreka [JOK
CBOICTBA https://m.edsoo.ru/0dbbebfb
3 [TapannenorpamMm, ero npu3Haku U 1 bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero Nnpu3Haku u | bubnnoreka [JOK
CBOICTBA https://m.edsoo.ru/dc674776
5 [Tapamnenorpamm, ero Npu3HaKku U 1 bubnuoreka [IOK
CBOICTRBA https://m.edso00.ru/4823807b
6 [TpsamoyronbHUK, poMO, KBaaparT, 1 bubnnoreka [JOK
UX IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [IpssmoyronbHUK, poMO, KBajpar, | bubnuoreka [IOK
WX MIPU3HAKH U CBOMCTBA https://m.edsoo.ru/d6a662c9
8 [IpsimoyroasHUK, poMO, KBajparT, ] bubmuoreka [IOK
WX MIPU3HAKH U CBOMCTBA https://m.edsoo.ru/21884952
9 [IpsimoyroasHUK, poMO, KBajparT, | bubnnoreka [JOK
UX IIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 CpenHsist TUHUS TPEYToJIbHUKA 1 bubmorexa HOK
pex peyr https://m.edsoo.ru/6e1bcbbb
11 CpenHsist TMHUS TPEyrojbHUKA 1 bubmmorexa LIOK

https://m.edsoo.ru/6b23a4c3




12 Tpanemus. PaBHoOeapeHHast bubnunoreka [JOK
Tpaneuus, e€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoOenpennas bubnmoreka [JOK
Tpanenusi, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/17f960ca
14 [IpsamoyrosbHas Tpanemnus bubmmorexa [IOK
https://m.edsoo.ru/3375c8{3
15 Cpenssisi TuHUS Tpanenuu bubmmorexa LHOK
https://m.edsoo.ru/7963a7{5
16 Teopema Paneca bubmorexa HOK
https://m.edsoo.ru/342ea505
17 Teopewa daneca Etptfg;lr?f:;siggiz4ozd2b
13 Teopema 0 MpOMOPIIHMOHATBHBIX bubnnoreka [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 mponoOpIUOHATIBHBIX bubnnoreka [JOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubnnorexka [JOK
20 Hentp mace TpeyrombHiica https://m.edsogru/%bcf%c
o1 LlenTpanbHO-CUMMETPUYHBIE bubnnoreka [JOK
buryps https://m.edsoo0.ru/8578076a
” KonTtponbHas pabora o Teme bubmuoreka [IOK
"YeTbIpEXYroJbHUKHN " https://m.edsoo.ru/bed0f9{3
o [TooOue TpeyrobHUKOB, bubnnorexka [JOK
KOd(pGUITUEHT MOA00HS https://m.eds00.ru/19400684
24 [Tonobue TpeyroabHUKOB, bubnnoreka [JOK
Koa(purmeHT nopooms https://m.edsoo.ru/21ebb50b
25 [Tpu3Haku mogo0us TPEYrOJLHUKOB bubmmorexa [IOK

https://m.edsoo.ru/bbf2c3a6




bu6mmoreka [IOK

26 TTpusnaiu nozodus TpeyrombHHKoB https://m.edsoo.ru/8db1 17
27 [TpusHaku momo0Oust TpEYroIbHUKOB ngj;;fcﬁ)ggge d11d5b
bubmumorexa [IOK
28 [Tpu3naku no100us TPEYroabHUKOB hitps://m.c dsogru 115242193
29 [Tpu3naky mo100us TPEYroIbHIUKOB ngj;ﬁfj;gﬁi 3dc95f]
30 [Tpu3naku mo100us TPEYroIbHIUKOB ngg;;f;;gg}; 41d9d16
31 [Tpumenenue nmoxodus mpu bubnuorexa [JOK
pEUICHUN TPAKTUYECKUX 3a7a4 https://m.eds00.ru/d97bf297
1 [Ipumenenue nonpobus npu bubnnorexa [JOK
pEIeHMH TPAKTUYECKUX 3a71ay https://m.edsoo.ru/5b21c5aa
1 [Tpumenenue nogo6us nmpu bubnuoreka [IOK
peIIeHNH ITPaKTUIECKUX 3a1a4 https://m.edsoo.ru/e0d80738
34 [Tpumenenue nogo6us nmpu bubnnorexka [JOK
pEeLIeHNH IPAKTUIECKUX 3a1a4 https://m.edsoo.ru/cacel7d8
35 [Ipumenenue nogodus npu bubnnoreka [JOK
pEWIEeHUH TPAKTUYECKUX 3a1a4 https://m.edsoo.ru/8717eeba
36 [Ipumenenue nogoOus npu bubmuoreka [IOK
peleHnn IpakKTUYEeCKNX 3a1a4 https://m.eds00.ru/d9159d9d
BBenenue nonstus
37 npeoOpa3oBaHus MOA0OUS U Bubmiorexa LIOK
HOTOGHAIX (I)I/Il"yp https://m.edsoo.ru/aat7e¢944
18 KonTponbhas pabota no teme bubnnoreka [JOK

"ITogoOue"

https://m.edsoo.ru/89¢3236d




IMougrue mwiomanu. CBolcTBa

bu6mmoreka [IOK

39 IUIOIIAICH TeOMETPUYECKUX UTyp https://m.edsoo.ru/7af5b92e

40 [Tonsitue nomanu. CBoicTBa bubmuorexa [JOK
IJIOMIAJIEH TEOMETPUICCKUX DUTYP https://m.edsoo.ru/37a176c0

41 ITonstue mmomaau. CBoiicTBa bubmuorexa [JOK
TIoMIaIel TeoMeTpudecKux Guryp https://m.edsoo.ru/6004265a
[Tpocreitmue hopmynbl amns

4 IJIOIIAAN TPEYroJIbHUKA, bu6mmoreka [IOK
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/596ald0e
Tpanenuu
[Tpocreitmue hopmynbl ams

43 IJIOIA U TPEYrOJIbHUKA, bubnnoreka [JOK
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/f636de1f
Tpanenuu
[Tpocreitmume hopmynbl amns

m IJIOIIAIU TPEYrOJIbHUKA, bu6mmoreka [JOK
napajenorpaMma, pomoa u https://m.edsoo.ru/9732274d
Tpanenuu
[Tpocreitmume hopmynbl amns

45 IJIOIIAJAN TPEYrOJIbHUKA, bu6mmorexa [IOK
napajenorpaMma, pomoa u https://m.edsoo.ru/e6458963
Tpaneuuu
[Tpocreiimume hopmynbl ams

46 IJIOIIAJN TPEYrOJIbHUKA, bu6mmorexa [IOK
napajenorpaMma, pomoa u https://m.edsoo.ru/0b18fc61
Tpaneuuu

47 [Tpocreitmme Gopmybl s bubnnoreka [HOK

TJIOIIAIN TPEYTOJbHUKA,

https://m.edsoo.ru/eb691e04




napasuiesiorpaMma, pomoa u
Tpanenuu

[Tpocreiimme Gopmyb s
IUIOIIA/IA TPEYTOJIbHUKA,

bubmuorexa [JOK

48 napajuiejgorpaMmma, pomoa u https://m.edsoo.ru/8b93cfba
Tpaneuuu
[pocreiimme hopmys s
49 IJIOIIAAU TPEYrOJIbHUKA, bu6mmoreka [IOK
napajuiejgorpaMmma, pomoa u https://m.edsoo.ru/c35f544d
Tpaneuuu
[pocreiimme hopmys s
50 IJIOIIAY TPEYrOJIbHHUKA, bubnnorexa [HOK
napajiejorpaMmma, pomoa u https://m.edsoo.ru/a3f9beld
Tpaneuuu
bubnnorexka [JOK
> Tlontaut HoA0GHEIX piryp https://m.edsogru/d8638f34
32 Tromazm monoGHEIX Guryp Eﬁﬁgjj;gggwmzze
3 Tinomam nonoGs duryp s inetsonSerzaTo
54 KonTtponbHas pabora o Teme bubnnoreka [JOK
"ITnomans" https://m.edsoo.ru/05£10573
3 Teopewa Iigaropa ftptlfj;ﬁee;sigﬁif63 1127
56 [Tpumenenue Teopems [Tugaropa bubnnoreka [JOK
[IPYU PELICHNH MMPAKTUYECKUX 3a1a4 https://m.edsoo.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa bubnmoreka [JOK

IPU PEIICHUN IPAKTUYECKUX 3a7a4

https://m.edsoo.ru/a9fbd79b




[Tpumenenue Teopemsl [Tudaropa bubmuorexa [JOK
58
IIpY PEIIEHUH IIPAKTUIECKUX 3a1a4 https://m.edsoo.ru/396250fc
59 [Tpumenenue Teopemsl [Tudaropa bubnmoreka [JOK
[IPU PELIEHUU MMPAKTUUYECKUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenne Teopems [Tudaropa bubnnoreka [HOK
[IPU PELICHUH [TPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cb69a011
[TIponopiinoHaNbHBIE OTPE3KH B bubnnoreka [JOK
61
HPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
& [IponopiimoHanbHbIE OTPE3KH B bubnuorexa [JOK
NPSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549¢ea
63 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
HPSIMOYTOJIBHOM TPEYTOJILHUKE https://m.edsoo.ru/lecbc886
[TponopuroHaNbHbBIE OTPE3KHU B bubnuoreka [IOK
64
HPSIMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
IIponoprnoHaibHbIE OTPE3KHU B bubnnoreka [JOK
65
HPSIMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopunoHanbHbIE OTPE3KU B bubnuoreka [IOK
[PSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHTE€HC U
67 Y Y 1a bubnmoreka [JOK
KOTAHTEHC OCTPOTO yT https://m.edsoo.ru/132b4ef6
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHTE€HC U
5 Y Y o Bu6nuorexa LIOK
KOTAHTEHC OCTPOTO YT https://m.edsoo.ru/f089efb9
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
Y Y Bu6nuorexa LIOK
69 KOTaHT'€HC OCTPOTO yria

IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/b41c27f9




70 Tpuronomerpudeckue GyHKIIUNA bubnunoreka [JOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpuyeckue GyHKIUH bubnmoreka [JOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/6b294349
KonTtponbHas pabora o Teme
72 "Teopema [Iudaropa u Hauana bubmmorexa LIOK
P " P https://m.edsoo.ru/a9dbl1f7a
TPUTOHOMETPUU
73 Bnncannbie u 1ieHTpaabHbBIC YTIIBI bubmorexa LHOK
HeHTp A https://m.edsoo.ru/ae5f890d
74 Brrcansablie U IEHTpabHBIC YTJIbI bubmorexa [JOK
HEHTP - https://m.edsoo.ru/d0233fa0
75 Brucannabie U IEHTpalbHBIE YTITbI bubmmorexa LOK
HeHTp 4 https://m.edsoo.ru/ccaee9b0
76 Brnncannabie U IEHTpaIbHBIE YTITbI bubmmorexa [OK
HeHTp yr https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTeJIbHOU U bubnuotexa [JOK
XOopaou https://m.edsoo.ru/775efa2f
73 VYrois Mexay KacaTeJIbHOU U bubnnorexka [JOK
XOopaou https://m.edsoo.ru/09166b3d
79 Vrael Mexay XopAaaMu U CeKyIIAMHU bubmmorexa [JOK
A1y XOpA v https://m.edsoo.ru/022e729¢
80 Vel MEXIY XOpIaMU B CEKYIIUMU bubmorexa HOK
A1y XOpA v https://m.edsoo.ru/84a32a80
81 Brircannbie 1 onmucaHHBIC bubmuorexa [JOK
YETBIPEX YT OJIbHUKHU https://m.edsoo.ru/734d8ad9
%) Bnucannblie u onucanHble bubnmoreka [JOK

YEeTBIPEXYTOJIbHUKU

https://m.edsoo.ru/aabclad6




23 CBolicTBa M MPU3HAKHU BIIMCAHHOTO bubnunoreka [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa M IPU3HAKH BIMCAHHOTO bubnmoreka [JOK
YeThIPEXYTOJIbHUKA https://m.edsoo0.ru/60435d9b
25 CBoiicTBa ¥ IPU3HAKK BIMCAHHOTO bubnnoreka [HOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 CBoiicTBa U IPU3HAKH BIMCAHHOTO bubnnoreka [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
g7 BzaumHoe pacrnionoxeHue 1Byx bubnuorexa [JOK
OKPY>KHOCTEH https://m.edsoo.ru/420d844e
28 BzaumHoe pacnionoxeHue aJByx bubnnoreka [JOK
OKPYKHOCTEH https://m.edsoo.ru/42da86f2
. bubmuorexa [JOK
89 Kacanme oxpyxHocTeii https://m.edsoo.ru/4cbf4{f9
. bubnuorexa [JOK
20 Kacarme oxpyxroctei https://m.edsoo.ru/52dcbe7d
91 OO0mue kacaTeabHbIE K IBYM bubnnoreka [JOK
OKPYXHOCTAM https://m.edsoo.ru/d2151a62
KonTponbHas pabota mo Teme
92 "VTIBl U 4ETBIPEXYTOJIBbHUKH, bubmorexa LIOK
| https://m.edso0o0.ru/26055342
CBSI3aHHBIE C OKPYKHOCTHIO
[ToBTOpeHue u 06001IeHNE.
93 Pemenue 3aga4, WILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBSA3U MEXIY pa3IUYHBIMUA TEMaMU https://m.edsoo.ru/74d89ab9
Kypca
94 [ToBTOpenue u 0600IIEeHNE. bu6mmorexa [IOK

Pemenue 3aga4, WILTFOCTPUPYIOIINX

https://m.edsoo.ru/6d05bcd8




CBSI3M MEXKY Pa3IMYHBIMH TEMaMHU
Kypca

[ToBTOpeHuEe 1 0600IIEHNE.
Pemenne 3a1ad, WUTFOCTPUPYIOIIMX

bubmuorexa [JOK

95 CBS3U MEXIY Pa3IUYHBIMU TEMAMU https://m.edsoo.ru/51013847
Kypca
[ToBTOpenue u 06o0IICHNE.

96 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/248181a0
Kypca
[ToBTOpenue u 06o0IICHNE.

97 Pemienue 3amay, HIUTIOCTPUPYIOIINX bubnuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpEeHue u 06061IEeHNE.

08 Pemenue 3aay, WIUTIOCTPUPYIOIIHX bubnnoreka [JOK
CBSA3U MEXAY Pa3IUYHbIMU TEMaMU https://m.edso00.ru/6a69702b
Kypca
[ToBTOpEeHue u 06061IEeHNE.
Pemenue 3aga4, HILTFOCTPUPYIOIINX bubnuorexa [JOK

99
CBS3U MEXIY Pa3IUYHBIMU TEMaMU https://m.edsoo.ru/0f5b4b87
Kypca
[ToBTOpenue u 0600IIEeHNE.

100 Pemenue 3amad, HUTIOCTPUPYIOIITHX bubnmoreka [JOK
CBS3U MEXIY Pa3IUYHbIMU TEMaMU https://m.edsoo.ru/7942fc3c
Kypca

101 Hrorosast koHTpOIbHAs paboTa BuGmorexa LIOK

https://m.edsoo.ru/c2695¢10




[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX
CBSI3M MEXKY Pa3IMYHBIMA TEMaMU
Kypca

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

102

bu6mmoreka [IOK
https://m.edsoo.ru/b4981045




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
| CuHyC, KOCUHYC, TAHT'€HC yTJIOB OT 1 bubnnorexa [JOK
0 o 180° https://m.edsoo.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnnoreka [JOK
TOKIECTBO https://m.edsoo.ru/aba8dd52
bubmuorexa [JOK
3 o 1
OPMYJIBI IPHBC/CHHA https://m.edsoo.ru/98813486
bubmuorexa [JOK
4 @ 1
OPMYJIBI IPHBC/ICHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsHukos. Teopema 1 bubnuoreka [IOK
KOCHUHYCOB https://m.edsoo.ru/9738e456
6 Pewenne tpeyronbHukoB. Teopema 1 bubnnoreka [JOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [IOK
7 T 1
eOpeMa CHEYLOR https://m.eds00.ru/820ebf06
bu6mmorexa [IOK
T 1
8 SOpeMa CHEYLOR https://m_eds00.ru/000dd68f
Pemienne npakTuueckux 3agad ¢
9 HCIIOJIb30BAHUEM TEOPEMBI 1 bubmmoreia LIOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3agay ¢
bu6mmoreka [IOK
10 HCIIOJIb30BAHUEM TEOPEMBI 1

KOCHUHYCOB U TCOPEMEBI CUHYCOB

https://m.edsoo.ru/ed170337




Pemrenne IMPAKTUYCCKUX 3a1a4 C

bu6mmoreka [IOK

11
HCHOJIL30BAHMEM TCOPCMBI https://m.edsoo.ru/fd237192
KOCHUHYCOB ¥ T€OPEMBI CHHYCOB
Pemenne nmpakTuueckux 3amay ¢
12 HUCHOJIL30BAHUEM TEOPEMEI bubmorera [TOK
p htps://m.eds0o.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
Tpuronomerpuyeckue GopMyIibl
13 JI'I)H IUIOMIA, II/I)T e onb(zniay bubmorera [JOK
a ta Tpeyr ’ https://m.eds00.ru/009bf17¢
napajuiejorpamma
Tpuronomerpuyeckue GopMyIibl
14 JII)fl IIOMIA, II/I)T e ominlzcay bubmorera [JOK
a Az Ipeyr i https://m.edsoo.ru/3479efa2
napajuiejgorpamma
Tpuronomerpuyeckue GopMyIibl
15 JI'I)SI IUIOIIA, II/I)T e ominlzcay bubmorexa HOK
a fnamu Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuiesorpamma
Tpuronomerpuueckue GhopMyIbl
16 J113$[ IJTOIIIA, I/l:I)T e onb(inlicay bubmorexa [TOK
a tHamu Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napajuiesorpamma
bu6mmoreka [JOK
17 (0)) r
OpMyJia L epoHa https://m.edsoo.ru/ad8e9d59
bubmuorexa [JOK
1 (6)) r
8 opmyJia L epoHa https://m.edsoo.ru/8fb80467
bubmuorexa [JOK
1 (6)) r
? OpMyJia 1 epoHa https://m.eds00.ru/03b9324¢
20 dopmyna MmIomaad BEITYKIOrO bubnuoreka [IOK
YeTBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
)1 dopmyiia MIOLAAN BBITYKIOTO bu6mmoreka [IOK

YEeTBIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3{8284




2 KoHnTponbHas pabota 1mo Teme bubnunoreka [JOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/71316455
3 Xop/ipl ¥ TOI00HBIE TPEYTOJBHUKH bubnmoreka [JOK
B OKPY>KHOCTH https://m.edsoo.ru/deeSb11d
24 Teopema 0 IpOU3BEAECHUN OTPEZKOB bubnnoreka [HOK
Xopa https://m.edsoo.ru/9a6b9583
75 Teopema o0 MpoOU3BEACHUN OTPE3KOB bubnnoreka [JOK
Xopa https://m.edsoo.ru/3280910d
26 Teopemsl 0 IPOU3BEIEHUN bubnuorexa [JOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/7c¢74ebdb
7 TeopeMsl 0 IPOU3BEIECHUN bubnuoreka [IOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/ccdb3092
28 Teopema 0 KBajipaTe KacaTeabHON bubmmorexa [JOK
https://m.edsoo.ru/3cde33ca
29 Teopema 0 KBajipaTe KacaTeabHON bubmorexa HOK
https://m.edsoo.ru/d6df6c82
30 Teopemsl UeBbl 1 MeHenast ngj;;f;;gﬁ};zmdfa
31 Teopembl UeBbl 1 MeHnenas EES:?;?::;;EEE 463c1be
bubnnoreka [JOK
32 Teopewmbi Heabt 1 Menenas https://m.edsocL).Iru/ela81aa9
bubnmoreka [JOK
33 Howsrue o romoterin https://m.edsogru/ 14e6241d
34 KonTtponbHas pabora o Teme bubnnoreka [JOK
"Tlomo6ue TpeyroibHUKOB" https://m.edsoo.ru/15177855
35 YpaBHeHUE NPSIMOI HA TIJIOCKOCTH. bubnnorexa HOK

VYrnoBoit K03 UIHEHT U

https://m.edsoo.ru/2dcfad6b




CBOOOIHBIN YJICH, UX
T€OMETPUUYECKUN CMBICIT

VYpaBHeHure NpSIMOil Ha TIJIOCKOCTH.

YrioBoit koahuimeHT u

bubmuorexa [JOK

36
CBOOOIHEIN YJIeH, HX https://m.edsoo.ru/fadfb1b3
T€OMETPUUYECKHI CMBICTT
[TapamnensHOCTD U
37 [IEPHEHAUKYJIIPHOCTD IPSIMBIX bubmmorexa LHOK
PTCHAMKY AP P hitps://m.eds00.ru/6d686658
(uepes yrioBoit ko3 duirenT)
bu6mmoreka [IOK
38 N
PABHCHHC OKpYAHOCTH hitps://m.edsoo.ru/1658a6£d
Haxoxnenue nepeceuenuit
39 OKPVIKHOCTEN U IIPSAMBIX B bubmmorexa LHOK
Py p https://m.edsoo.ru/36de713a
KOOpIMHATaX
Haxoxnenne nepeceyenuii
40 OKPVKHOCTEN U IIPSAMBIX B bubmaorexa IJOK
Py P hitps://m.edsoo.ru/5777b234
KOOpJAMHATAX
A1 ®opmyna pacCTOSHUS OT TOUKH J10 bubnuoreka [IOK
IPSAMOi https://m.edsoo.ru/5ffdeecd
[Tnomans mapasieirorpaMma B
42 KOO I/IHaTa)? HOHSITI/IE 00 bubmorexa LOK
pA S https://m.edsoo.ru/19f84dae
OpPUEHTUPOBAHHOM TIIOMIAIN
[IpumeHneHne MeToa KOOPUHAT B
43 OPaKTHYECKU-OPUEHTUPOBAHHBIX bubmiorexa LIOK
p p p https://m.edsoo.ru/7b10a3as
TEOMETPHUECKUX 3a7auax
m KonTponbhas pabota no teme bubmuoreka [IOK

"Meton koopauHat"

https://m.edsoo.ru/b1271082




bu6mmoreka [IOK

45 Beiroper #a muiockoctH https://m.edsoo.ru/bd9a630e
CrioxeHue ¥ BbIUUTAaHUE BEKTOPOB BuGmorexa LOK
46 — NPaBiiIa TpeyrodibHiia 1 https://m.edsoo.ru/193ca346
napajuiejgorpamma
CliokeHHUE ¥ BBIUMTAHUE BEKTOPOB BuGmiorexa LIOK
u
. — HpabHiIa TpeyrojbHuka 1 https://m.edsoo.ru/01d8e6bal
napajuiejgorpamma
bubmuorexa [JOK
48 YMHOKEHHE BEKTOPA Ha HHCII0 https://m.edsoo.ru/e540d478
49 K bubmuorexa [JOK
OOPAMHATLL BEKTOPA https://m.edso00.ru/2278518f
CIi0’)keHHUE ¥ BBIYMTAHUE BEKTOPOB, BuGmiorexa LIOK
u
50 YMHOMCHUC BEKTOpA Ha HHCIIO B https://m.edsoo.ru/c492667b
KOOpJIMHATaX
CnoxeHue ¥ BbIUNTaHUE BEKTOPOB, BuGmorexa LOK
51 YMHOMCHUC BEKTOpa Ha HHCIIO B https://m.edsoo.ru/2560ab87
KOOpJAMHATAX
50 [IpuMeHeHne BEKTOpOB B (PU3HUKE, bubnuoreka [JOK
LIEHTp Macc https://m.edsoo.ru/1cfb8928
53 [TonsiTue o 6a3uce (Ha MWIOCKOCTH). bubnmoreka [JOK
Paznoxxenust BeKTOpoOB 110 O6a3ucy https://m.edsoo.ru/757b9b30
54 [TonsTHe 0 6a3uce (Ha MIOCKOCTH). bubmuoreka [JOK
Paznoxxenus BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/cfe5295¢e
55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnuotexa [JOK
PaznoxxeHust BEKTOPOB 10 6a3uCy https://m.edsoo.ru/e1a50237
56 CxkansipHO€ NpOU3BEICHUE bubnmoreka [JOK

BEKTOPOB, T€OMETPUUYECKUIN CMBICI

https://m.edsoo.ru/atb9a2a0




H BBIPAXCHUE B JICKAPTOBBIX

KOOpJAMHATAX
57 JucTpruOyTUBHOCTD CKAJIIPHOTO bubnmoreka [JOK
[IPOU3BEACHUS https://m.edsoo.ru/Obcd3387
53 CxkansipHo€ Mpou3BEICHUE U bubnnoreka [HOK
MpOELUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpumeHeHue CKaJIIpHOTO
59 IIPOU3BENCHUS BEKTOPOB I bubnnorexa LIOK
P 4 POB & https://m.edsoo.ru/9d7b1240
HAXOXJICHUS JIJTUH U YTJIOB
[IpumeHeHue CKaJIIpHOTO
60 MIPOU3BEACHUS BEKTOPOB I bubmmorera [TOK
p e POB 2 https://m.eds00.ru/99791584
HAXOXJICHUS JUIUH U YTIIOB
[IpuMeHeHne cKasipHOro
61 MIPOU3BENCHUS BEKTOPOB I bubmmorera [TOK
POHSBE pOB A hitps://m.edsoo.ru/894¢1248
HAXOXJICHUS JUIUH U YTIIOB
Pemenne reomeTpuueckux 3aaad ¢
62 TTOMOTIIBIO CKAISIPHOTO bubnmorera [TOK
HI p https://m.edsoo.ru/e572abc0
MIPOU3BEICHUS
Pemienne reomerpuueckux 3aaad ¢
63 IMOMOIIBIO CKAIISIPHOT'O bubmmnorexa [IOK
B p https://m.edsoo.ru/75a5¢e4a7
MIPOU3BEICHUS
64 KonTtponbHas pabora o Teme bubnuoreka [IOK
"BexTops!" https://m.edsoo.ru/55678a9d
65 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK
BBIUHMCIICHHE UX BJICMCHTOB https://m.edsoo.ru/5a4341db
66 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/2517463d




67 [IpaBuiibHBIE MHOTOYTOJILHUKH, bubnunoreka [JOK
BBIYHMCJICHHE UX 3JICMCHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBunIBHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK
BBIYHCJIICHUE UX 3JIECMECHTOB https://m.edsoo.ru/al6£6e98
69 Ywuceiio © 1 JIUHA 0K HOCTH bubmoreia HOK
A Py https://m.edsoo.ru/78b4dc48
70 Yucno m ¥ AJIUHa OK HOCTHU bubmorexa [JOK
a Py https://m.edsoo.ru/825e73c7
71 JUIMHa OyTH OKPYKHOCTHU bubmmorexa LHOK
AT py https://m.edsoo.ru/3¢2983f9
bubmuorexa [JOK
72
Homia YT OKpYKHOCTH https://m.edsoo.ru/4eb62ffb
bubmuorexa [JOK
73 P
a/iMaHHai Mepa yria https://m.edsoo.ru/d3b68dca
bu6mmoreka [JOK
74 P
AMHanHad Mepa yria https://m.eds00.ru/e97f0369
75 [Inomaap Kpyra u ero 3JeMeHTOB bubnuoreka [IOK
(cexTopa u cermeHTa) https://m.edsoo.ru/b73a7f0b
76 [1nomane Kpyra u €ro 3J€MEHTOB bu6mmoreka [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/10a2b760
77 [Inomane kpyra v €ro 3J€EMEHTOB bubnnoreka [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/0d98bb54
Brruucnenue nepumMeTpoB u
78 riomazei Guryp, BKIFOYAIOIINX bubmorexa LIOK
Ha M H https:/m.eds00.ru/1673d06
AJIEMEHTHI KpyTa
Briuucnenue nepumMeTpoB u
. bubnmoreka [JOK
79 iomaaen Guryp, BKIFOYAIOIINX

3JIEMEHTHI KpyTa

https://m.edsoo.ru/a4bcd171




20 KonTponbhas o teme "JljinHa bubmuorexa [JOK
OKpPY’KHOCTH M IIoIaab kpyra" https://m.edsoo0.ru/0353e638
81 LenTpasnibHasi cHMMETpUs bubmorexa HOK
https://m.edsoo.ru/e63ff8f2
2 LleHTpaTbHO-CHUMMETPUYHBIC bubnmoreka [JOK
burypst https://m.edsoo.ru/5dbbfd 1f
bubnuorexa [JOK
83 Hosopor https://m.edsogru/a59548ae
bubmuorexa [JOK
84 OceBas cummeTpHA https://m.edsogru/deSf 1903
[ToBTOpEeHME B 000OIIEHNE.
85 Pemenue 3ana4, WILUTFOCTPUPYIOIIUX bubnnoreka [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/46bcel128
Kypca
26 Durypsel, CHMMETPUYHBIE bubnnoreka [JOK
OTHOCHUTEIIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
N bu6mmoreka [IOK
87 Hapanenbibilt neperoc https://m.edsogru/3b681983
88 IloHsgaTHE ABMIKEHHUS U €T0 CBOMCTBA bubmmorera [TOK
https://m.edsoo.ru/4bda89ea
bubmuoreka [JOK
89 Papenctso puryp https://m.edsogru/aba7d464
[IposiBnenusi cumMMeTpuu B
90 IIPUPOJIE, )KUBOIINCH, CKYJIBITYPE, bubmmorexa LIOK
https://m.edsoo.ru/92b823fd
ApPXUTEKTYype
01 Kommo3unuu npuxkeHuit bu6mmorexa [IOK

(mpocTeiiiue mpuMepsl)

https://m.edsoo.ru/2a4a2ba8




[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX

bu6mmoreka [IOK

22 CBSA3U MEXIY Pa3IUu4YHbIMU TEMaMU https://m.edsoo.ru/efefea93
Kypca
[ToBTOpeHmEe 1 0600IIEHNE.

93 Peienue 3aiad, WITIOCTPUPYIOIINX bubmuorexa [JOK
CBS3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/c58e409¢
Kypca
[ToBTOpEeHME B 00O0MIIEHNE.

94 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/54d14267
Kypca
[ToBTOpEeHME B 000OIIEHNE.

95 Pemenue 3aga4, MWILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBSI3U MEXAY pa3IMYHBIMHA TEMaMU https://m.edsoo.ru/a78455¢5
Kypca
[ToBTOpenue u 060061IEHNE.

96 Pemenue 3aga4, WILITFOCTPUPYIOIIUX bubnuotexa [JOK
CBSI3U MEXAY pa3IMYHBIMHA TEMaMU https://m.edsoo.ru/2e7695cf
Kypca
[ToBTOpeHme u 0600MIIEHNE.

97 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBSI3U MEXAY pa3IMYHBIMHA TEMaMU https://m.edsoo.ru/6383d98a
Kypca
[ToBTOpeHme u 0600IIEHNE.

08 Pemenue 3aga4, WILTIOCTPUPYIOIINX bubnuorexa [JOK

CBA3U MCIKAY PA3JIMYHBIMHA TCMaMU
Kypca

https://m.edsoo.ru/89¢5365f




99

100

101

102

[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX
CBSI3M MEXKY Pa3IMYHBIMA TEMaMU
Kypca

[ToBTOpeHmEe 1 0600IIEHNE.
Pemenue 3a1a4, MUTFOCTPUPYIOIIHX
CBSI3M MKy PA3IMYHBIMA TEMaMHU

Kypca

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpEeHME B 00O0MIIEHNE.
Penienue 3a1a4, WILTIOCTPUPYIOIIUX
CBSI3M MKy PA3IMYHBIMA TEMaMU

Kypca

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/Odcedafl

bu6mmoreka [IOK
https://m.edsoo.ru/27b735e9

bubmuorexa [JOK
https://m.edsoo.ru/073bcf5d

bubmuorexa [JOK
https://m.edsoo.ru/1852817¢







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIACC

Kon
MpOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’IbHOI7I nporpamMmmsbl OCHOBHOI'O 0611161"0 oﬁpasoBa}mﬂ

['eomeTpus

6.1

Pacnio3HaBaTh H3ydeHHBIE TI'€OMETpUYECKHE (UTYpBI, ONMpEnensITh HX
B3aMMHOE pACIOJOXKEHHE, H300pakaTh TeoMEeTpudeckue QUrypsl,
BBITOJIHATB YEPTEKHU 110 YCIOBUIO 3a1a4u. MI3MepsITh JINHEHHBIE U YTIIOBBIE
BEIMYMHBL. PemaTh 3a71aun Ha BBIYMCIEHHUE JUIMH OTPE3KOB M BEIWYMH
yIJIOB

6.2

Jenate rpyOyr0 OLIEHKY JMHEHHBIX W YIJIOBBIX BEJIMYMH IPEAMETOB B
pealibHOM KU3HHU, pa3MepOB MPUPOJHBIX 00bEKTOB. PaznuuaTh pasmepbl
3TUX 00BEKTOB MO MOPSAIKY BETUIHMHBI

6.3

6.4

6.5

Ctpouth 4epTeKH K FeOMETPUUECKHUM 3a/1adam

ITonb30oBaTbcsd MpHU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BATh
IPU3HAKU U CBOMCTBAa PaBHOOEPEHHBIX TPEYTOJIBHUKOB IPU PELICHUU
3a1a4

IIpoBoanTh JIOTUYECKHE paccyXJIeHHs c HCIIOJIb30BAaHUEM
T€OMETPUYECKUX TEOPEM

6.6

6.7

6.8

[Tonb30BaThCs MpU3HAKAMU PABEHCTBA MPSIMOYTOJbHBIX TPEYTrOJIbHUKOB,
CBOICTBOM MeJuaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYTOJIBHOIO
TPEYrojbHUKa, B pEIEHUH F€OMETPUUECKUX 3a]a4

OnpenensaTs NapauIeIbHOCTh NPSAMBIX C IOMOIIBIO YIJVIOB, KOTOpBIE
oOpa3yer ¢ HuUMHU cekymas. OmnpenensTe MNapalIeIbHOCTh MPSIMBIX C
MOMOIIBI0 PAaBEHCTBA PACCTOSHUN OT TOYEK OIAHOM NPSAMOW JI0 TOYEK
JIPYrou npsmMou

Pemrate 3amaun Ha KiaeT4aTOM 6yMare

6.9

HpOBO}II/ITI) BBIYHMCJICHHUA U HaAXOAUTh YHCIIOBBIC U 6y1<BeHHI)Ie 3HA4YCHUA
YIJI0OB B TCOMETPHUUYCCKUX 3aaadaX C HCIOJIb30BAHUEM CYMMbI YIJIOB
TPECYTroJIbHUKOB U MHOT'OYT'OJIBHUKOB, CBONCTB YIJoB, O6pa30BaHHLIX npu
NepeCcCUYCHU  OBYX mapallICJIbHBIX MMPAMBIX CCKyU.[GfI. Pemarsn
MPAKTUYCCKUC 3a/1aY1 Ha HAXOKACHHUC YIJIOB

6.10

Brnaners moHsATHEM T€OMETPHYECKOTO MECTa TOYEK. YMETh OMPEACNISTh
OWCCEKTPUCY yria W CEPeANHHBIA TEPHEHANKYIAP K OTPE3Ky Kak
reOMETPUUYECKUE MECTA TOUEK




6.11

@opMyJIMPOBATh ONPEAECICHUS OKPYKHOCTH U Kpyra, XOpAbl U IHUAMETpa
OKPYKHOCTH, IIOJIb30BAaTbCA MX CBOMCTBAMHU. YMETh HPUMEHATH 3TH
CBOICTBa IIPU PELICHUHU 3324

6.12

BrageTs moHsATHEM ONMUCAHHON OKOJIO TPEYTOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh € meHtp. [lonp3oBaThes akTaMud O TOM, YTO OMCCEKTPHUCHI
VIJIOB TPEYTroJbHUKA TEPECeKaloTCsi B OJIHOM TOYKE, U O TOM, YTO
CepeIMHHBIC MEPIICHIUKYIISAPBI K CTOPOHAM TPEYTOJIbHUKA TIEPECEKAIOTCS
B OJJHOH TOYKE

6.13

Brnaners noHsTHEM KacaTeabHOM K OKPYKHOCTH, IIOJIb30BATHCS TEOPEMOM
0 NEPIEHIUKYJISIPHOCTH KacaTeJIbHON U pajuyca, MPOBEIEHHOIO K TOUKE
KacaHus

6.14

6.15

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

ITons30BaThCA HpOCTGfIH.IPIMH TCOMETPUICCKUMU HCpaBCHCTBaMH,
IIOHUMAaTh UX HpaKTI/IquKI/Iﬁ CMBICJI

[TpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TOCTPOCHHUS C TOMOIIBIO IIUPKYIIS
U JJUHEWKU

HpOBepﬂeMble NMPEAMETHBLIC PE3YyJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

I'eomeTpus

Pacno3HaBaTh OCHOBHBIE BH/IBI IleTI:»IpéXYl“OJ'H:HI/IKOB, HUX OJJICMCHTEI,
IMOJIb30BAaThCS UX CBOMCTBAMU IIpU pCHICHUH I'COMETPUUCCKUX 3a1aYq

6.2

6.3

6.4

[IpuMeHATH CBOWCTBA TOUYKHY MIEPECEUCHUSI MEIUAaH TPEYTOJIbHUKA (IIEHTpa
Macc) B pEIICHUH 3a]1a4

Bnagerp mnoHATHEM CpegHEW JMHUM TPEYTrOJIbHMKA W Tpamneluw,
IPUMEHATh HX CBOMCTBA IIPU pPEIICHHH TE€OMETPUYECKUX 3a]ad.
ITonb3oBatbes Teopemon Paneca W TEOPEMOW O NPONOPLMOHAIBHBIX
OTpE3Kax, MIPUMEHATh UX JJIA pCHICHUSA NPAKTHYCCKUX 3a1a4

[TpuMeHsATH  OpPU3HAKK  [MOAOOUS  TPEYrOJbHUKOB B pEIEHUH
rEeOMETPUUYECKUX 3a/1a4

6.5

[Tonb3oBatbes Teopemoil Iludaropa s pemieHUs T€OMETPUUYECKUX H
MMPAKTUYCCKUX 3a7a4. CTpOI/ITI) MaTEMaTUYCCKYIO MOACIIb B IPAKTUYCCKUX
3aJ]a4ax, CaMOCTOSITENILHO JI€JaTh YEPTEIK U HAXOIUTh COOTBETCTBYIOIINE
JUTAHBI

6.6

Brmagete nNoOHATHSAMM CHHYCa, KOCMHyCa W TaHTE€HCA OCTPOrO yria
MPSIMOYTOJIBHOTO TPeyrojbHUKA. [101b30BaTbCSl ATUMU MOHATHAMM JUIS
pELICHUS IPAKTUYECKUX 3a1a4




6.7

Beraucnsate  (pa3nuyHBIMEA - CIIOCOOAMU)  TUIONIA[b TPEYrOJbHUKA H
IUIONIAId  MHOTOYTOJIbHBIX  Guryp (monb3ysich, Tae Heo0X0IuMo,
KanbKynaTopoM). [IpuMeHSTh MONy4YeHHbIE YMEHUS B IMPAKTUYECKUX
3a/ayax

6.8

Bnaners MOHATHSAMHU BIOMCAHHOIO M IIEHTPAJIbHOIO YIJA, MCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX yIjaX, yIJlax MEXKIy XOpAaMHU (CEKYLLIUMU) U yIIie
MEXy KacaTeJIbHOW U XOPJOM MpHU PEIICHUH F'€OMETPUUECKUX 3a1a4

6.9

6.10

Bimagers OHATHEM  ONMCAHHOIO  YETBIPEXYTOJIBHUKA, IIPUMEHATH
CBOMCTBA OIIMCAHHOI'O YETBIPEXYIOJBHUKA IIPU PELICHUU 3a]1a4

[TpuMeHsATh MOTyYeHHBIE 3HAHUS HA TPAKTHKE — CTPOUTh MaTeMaTH4YeCKUe
MOZETH ISl 3a/a4 peaJbHOM XM3HM M MPOBOAWUTH COOTBETCTBYIOILIHUE
BBIYHCIICHUS C IPUMEHEHHEM MTOJO0USN TPUTOHOMETPHH (IIOJIB3YSICh, Te
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KVIACC

Kon
NpoBepPsSiEeMOro
pe3yJbTara

6

6.1

6.2

6.3

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

I'eomerpus

3HaTh TPUTOHOMETPUYECKUE (PYHKLUMHU OCTPBIX YIJIOB, HaXOIUTh C HUX
IOMOILBIO  PA3JIMYHBbIE 3JIEMEHThl MPSIMOYIOJIBHOIO TPEYrOJIbHUKA
(«peleHue MPSMOYTOJBHBIX TPEYroJbHUKOB»). HaxomuTs (¢ momoribio
KaJIbKYJIATOPA) AJIMHBI U YTJIbI 711 HETaOJMYHBIX 3HAYEHUN

ITons3oBaThCA (I)OpMyJ'IaMI/I MMPUBCACHUA u OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKACCTBOM I HAXOXKIACHUA COOTHOILIEHUM
MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU

Hcnons30BaTh TCOPEMbI CHHYCOB H KOCHUHYCOB [JIsI HAXOKIACHUA
Pa3jIMYHbIX JJICMCHTOB TPCYrOJIbHHUKA («pemeHne TPCYFOJ'ILHI/IKOB»),
MPUMCHATH UX IIPU PCIICHHUU TCOMETPHUYCCKUX 3adav

6.4

6.5

Brnagets moHsATHSMH TIpeoOpa3oBaHUsl MMOJ00US, COOTBETCTBEHHBIX
aMeMeHTOB To00HBIX ¢uryp. Ilomp3oBaTbes CBOMCTBaMU MOO0US
MPOU3BOIBHBIX (UTYpP, YMETh BBIYUCIATH JUIMHBI U HAXOAWTH YIJBI Y
nonoOupix Quryp. IlpuMeHATH cBOHCTBA TOA00MS B MPaKTUYECKUX
3aJa4ax. YMeTh MPUBOAUTH MIPUMEPHI TOJIOOHBIX QUTYP B OKPYKAIOIIEM
MUpe

[Tonb30BaThcs TeopeMaMu O TPOU3BEIACHUHM OTPE3KOB XOpH, O
MPOU3BEJIEHUN OTPE3KOB CEKYIIUX, O KBaJApare KacaTeJIbHOU

6.6

[Tonb30BaThCs BEKTOpaMU, IOHUMATh UX T€OMETPUYECKUI U (prU3HUeCKUit
CMBICJI, IPUMEHSATH UX B PEIICHUN F€OMETPUUYECKUX U PU3NUECKHUX 3a]1a4.




[IpuMeHsATh CKaIsIpHOE MPOU3BEICHUE BEKTOPOB I HAXOKICHUS JJIMH U
YTJI0B

6.7

6.8

6.9

ITons30oBaThCs MCTOAOM KOOpAWHAT Ha IUIOCKOCTH, HNPHUMCHATHL €TI0 B
PCIICHUN TCOMECTPUUCCKHUX U MIPAKTUYCCKUX 3a1a4

Brnaznets noHATUSMU IPABUIILHOTO MHOTOYTOJIbHHUKA, JJTUHBI OKPY>KHOCTH,
JUIMHBI AYTU OKPYXKHOCTU U PaJlMaHHOM Mephl yria, YMETh BBIYUCIISTH
wiomaab Kpyra u ero yacteil. IlpuMeHATH mHodyyeHHBIE YMEHHS B
MPaKTUYECKHUX 3a/1auax

HaxoauTh ocu WM HEHTPhl CUMMETPUH (GUTYp, MPUMEHSITH JIBUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITydasx

6.10

[TpuMeHsITh TOTyYeHHBIC 3HAHUS HA TPAKTHKE — CTPOUTH MAaTEMaTHIECKHE
MOJIeTM NIl 3a7ad PeallbHOW JKU3HU W TIPOBOJUTH COOTBETCTBYIOIIHE
BBIYUCIICHUS C TIPUMEHEHHUEM MOJ00USN TPUTOHOMETPUICCKUX (DYHKITHIA
(MonB3ysICh, I/Ie HEOOXOIUMO, KAIBKYIISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
Hauanbnubie nonstua reomerpuu. Todka, npsamas, OTpe3okK, Jdyd. Yrois. Bumsl
6.1 yrioB. BeprukanbHble U CMexHbBIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYyrojpHUK. [TapamienpsHoCTh U NEPIEHUKYIIPHOCTD PSIMBIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCeBOW cumMmeTpuH. [Ipumepsl
' CUMMETPHUH B OKPYKAIOILEM MUPE
6.3 OCHOBHbBIE TOCTPOEHHUSI C IOMOIIBIO LUPKYJIS U JIMHEHKU. TpeyrojbHUK.
' BeicoTa, Mennana, OucceKkTpuca, X CBOMCTBA
6.4 PaBHOOepeHHBIE ¥ paBHOCTOPOHHUN  TpeyrosbHUKU.  HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBoiicTBa U NpU3HAKKU paBHOOEAPEHHOIo TpeyrojbHUKa. [Ipu3HaKu paBeHCTBa
' TPEYTrOJbHUKOB
6.6 CBolicTBa M NpU3HAKKU NapajuleNdbHBIX NpsAMbIX. CymMMa YIJIOB TpEyrojibHHKA.
' BHemnue yriel TpeyrojabHuKa
[IpssmoyronbHblii  TpeyroinbHUK. CBONHCTBO  MeIUaHbl  MPSMOYIOJIBHOTO
6.7 TpEyroJibHUKA, IPOBEAEHHOW K  runoreHys3e. IIpusHaku  paBeHcTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYronbHBIN TPeYroabHUK ¢ yriioMm B 30°
HepaBeHcTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJINHE
6.8 JIOMaHOH, TeopeMa o OousiblieM yriae M OoJblIeld CTOPOHE TpPEeyrojJbHHKA.
[lepnieniuKynsip ¥ HaAKJIOHHAs
6.9 I'eomeTpruueckoe MecTo TOYEeK. buccekrpuca yrma U CEpeIMHHBIN
' MIEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK
6.10 OKpyXHOCTh M KPYT, XOpJIa U TMaMeTp, UX CBOMCTBa. B3anmMHoOe pacronoxeHue
' OKPYKHOCTH U nipsimoii. KacaTenbHas U cexyasi K OKpy>KHOCTH
6.11 OxpyKHOCTb, BINHCaHHas B Yyrol. BrucaHHas M oOnucaHHas OKPYKHOCTH
’ TPEYTOJIbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
6.1 UYersipéxyronsauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJpaT, X MPU3HAKU U CBOMCTBA




6.3 Tpaneuus, paBHoOOKast Tpamenus, €€ cBoiicTBa M npusHaku. [IpsamoyronbHas
' Tpanenus
6.4 Meron ynBoenuss Menuanbl. LleHTpansHas cumMmerpus. Teopema Paneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue MMHUM TpeyroiabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Tomobue TpeyrombHUKOB, Ko3(hduument mnomodus. Ilpusznaku momodus
' TpeyroiabHUKOB. [IpruMeHeHne nogo0us pH PelIeHUH MPAKTUIECKUX 3a/1a4
6.7 ®opmyiibl 1J1s IUIOIAAN TPEYroJdbHUKA, apayieslorpaMMa, poMba U Tpanenuu
6.8 CpoiictBa momaneit reomerpuueckux ¢uryp. OTHOImIEHHE IUIOIIAAEH
' nOJO00HBIX puUryp
6.9 Beruucnenue miomanei TpeyrojJbHUKOB M MHOIOYIOJBHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
’ IIPAKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yrjia MpSIMOYrOJbHOTO TPEYroJibHUKA.
6.11 OCHOBHOE TPUIOHOMETPUUYECKOE TOXKAECTBO. TpHUroHoMeTpuueckue (yHKIHUU
yrioB B 30°, 45° u 60°
6.12 BrnicanHble U LEHTpaJbHBIE YIJIbI, YIOJI MEXKIY KacaTeabHOW U XOpIOil. YTkl
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 Bnucannblie 1 onucaHHbIE YETBIPEX YT OIbHUKH
6.14 B3anMHoe pacnosnoxenue IByx okpyxHoctei. Kacanue okpyxuocteid. O0mme
’ KacaTelbHbIE K ABYM OKPYKHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomeTpus
6.1 Cunyc, xocunyc, Tanredc yrioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
6.2 Pemenne tpeyrompHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. PerieHune
’ MIPAKTUYECKUX 3a]a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanne mogobus. [Togodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 Impou3BENEHUH OTPE3KOB XOPI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
’ CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
Bekrop, mmHa (MOAYNb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTUBOIOIOKHO
6.5 HaIpaBJICHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, DPABEHCTBO BEKTOPOB,

Oorcpanru HaJl BCKTOpPaAMH. Paznoxxenue BCKTOpa IO ABYM HCKOJUIMHCAPHBIM
BCKTOpaM




Koopaunatsl BekTopa. CKalsipHOE IPOU3BEAECHUE BEKTOPOB, NPUMEHEHHE JUIs

66 HAax0JICHUs JITUH U YIJIOB
JlexapToBbl KOOpAMHATHI HA IJIOCKOCTH. YPAaBHEHMs NPAMOW U OKPYKHOCTH B

6.7 KOOpJMHATAX, MEPECEUEHUE OKPYKHOCTEM M NPSAMBIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHNE

6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH

6.9 JlinHa okpyxHocTU. I'pangycHas U paauaHHas Mepa yria, BBIUMCICHHUE JUIMH JyT

' OKPYKHOCTEM
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
6.11 JIBUKeHHsI IUIOCKOCTHM M BHYTPEHHUE CUMMETpuu Guryp (siaeMeHTapHbIe

npeacrasnenus). [lapamnensusiii nepenoc. [ToBopor




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUAMH: MHOXKECTBO, IOJMHOXKECTBO,
orepanuy HaJl MHOKECTBAMH; yMEHHE ONEPUPOBATh MOHATUSIMHU: rpad,
CBSI3HBIU rpad, AepeBo, MUK, IPUMEHSTh UX IPU PELICHUH 33]]a4; yMEHUE
UCIIOJIb30BaTh TIpaduueckoe MpeICTaBICHUEe MHOXECTB Ul OMHCAHUS
pealIbHBIX MPOLIECCOB U SIBJIEHUM, IPU PEILICHNY 3a/1a4 U3 IPYTrUX y4EOHbIX
IIPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMH: OIPCACICHUEC, aKCHOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPbBI KW  KOHTPIIPUMCPLI, CTPOUTH
BBICKAa3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHHEe OnepupoBaTh MOHATHAMU: HATYPAJIBHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHUCJIO, JEIMMOCTb HaTypalbHBIX YUCEIl, IPU3HAKH JEIUMOCTH,
LEJIOE YUCII0, MOJYJIb YHCIa, OOBIKHOBEHHAs! IpO0b U JIeCSITUYHAsL 1pO0b,
CTaHJApPTHBIN BUJI YUCJIA, PALIMOHAIIBHOE YHCIIO0, UPPALMOHAIIBHOE YHCIIO,
apu@MeTHUyecKuil KBaJpaTHbIM KOPEHb; YMEHHME BBINOJIHATH IEHCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAAOUYMBATH YMCIIA, NIPEACTABIATh YUCIA Ha
KOOPJIMHATHOW NPSIMOM, OKPYIVIATh YHCIIA; YMEHHUE JeJaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BbIYMCICHHI

YMeHue onepupoBarh MOHATUAMU: CTEIEHb C LEJIbIM I0KAa3aTeeM,
apuMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeneHu OoJiblie
€MHUIIBI, YMEHHUE BBITIONHATH pacy€Thl Mo (GopMyiiaM, mpeodpa3oBaHus
LEJBIX, JTPOOHO-PAIMOHATBHBIX BBIPAXKEHUNW U BBIPAKEHUN C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIN, B TOM YUCJIE C UCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIpaTOB U KBaJapaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh MOHSITHSIMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJIHOM MePEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE ypaBHEHHUs, JApoOHO-
paloHaJIbHBIE YpPaBHEHUS C OJHOM IEPEMEHHOM, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JMHEHHBbIE HEpPaBeHCTBA M MX CHCTEMBI,
KBaJ[paTHbIE U TPOOHO-pallMOHATILHBIE HEPABEHCTBA C OJJHON MTEPEMEHHOM,
B TOM YHCJIE [IPH PELIEHUH 33]a4 U3 IPYTUX NIPEAMETOB U NMPAKTUIECKUX
3aJa4; YMEHHE HUCI0JIb30BaTh KOOPAUHATHYIO MPIMYIO U KOOPAMHATHYIO
IJIOCKOCTh JIJIs1 U300pakeHus pelIeH! ypaBHEHUH, HEPaBEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMM: (YHKIMS, Tpapuk (QYHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEKYTKH BO3PACTAHHS,
yObIBaHMsI, HauOoJblllee W HAaMMEHbIee 3HAYCHUS (YHKIUH; YMEHHUE
OIEpUpPOBAaTh TOHATUAMH: MpsMas TMPOHNOPUUOHAIBHOCTh, JIMHEHHAs
GyHKIMs, KBagpaTW4yHas (yHKOUS, OOpaTHas NPOIOPIHOHATIBHOCTS,
napabosa, runepoosa; yMeHue CTpouTh rpaduku GyHKIHA, HCIIOIB30BaTh
rpaduKy 71 OTPENETICHUsI CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, LIS
pelieHns 3a/1a4 W3 JPYTUX YYeOHBIX MPEIMETOB M pealbHOW KHU3HH;
yYMEHHUE BBIpaXaTh (hopMyIaMH 3aBUCUMOCTH MEX/1y BETUYNHAMHU

Ymenue OIIEpUpPOBAThH MOHATHSAMH: IIOCJIEZIOBATEIBHOCTb,
apudMeTHUecKasi 1 TeOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOIb30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, POPMYIIBI CyMMBI M OOIIETO YICHA MPH
pellleHnu 3a7ady, B TOM YHUCIIE 3a7ad U3 JAPYruxX y4yeOHBIX MPEAMETOB U
peanbHOU KU3HU

VYMeHue pemars 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, A0JIH
Y 4aCTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTH ITOKYIIOK U YCIIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YHpPaBJIEHUS JUYHBIMH U CEeMEHHBIMU
(uHaHCaMM); YMEHUE COCTABIISITh BHIPAKEHUS], ypaBHEHU S, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4yd, MCCIEIOBATH IOIYYCHHOE DPEIICHUE U
OLIEHUBATh MIPABJIONOA00HOCTb NOJYYEHHBIX Pe3yJIbTaTOB
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YMeHue onepupoBaTh NOHATUAMU: (UTYpaA, TOUKA, OTPE30K, IpsIMast, 1y4,
JIOMaHasl, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH W
PaBHOCTOPOHHUI  TPEYTrOJIbHUKH, HPSIMOYTOJIbHBI  TPEYrOJIbHUK,
MeAraHa, OHMCCEeKTpuca M BBICOTa TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,
napaujenorpaMM,  pomM0O, NPSAMOYTOJbHHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
burypamu; yMeHue peraTth 3aJ1a4u, B TOM YUCIIE U3 TIOBCETHEBHON KHU3HH,
Ha HAXOXKJEHHE I'€OMETPUUYECKUX BEINYMH C NMPUMEHEHHEM H3Y4YEHHBIX
CBOICTB puryp u ¢pakron

YMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapauIEIbHOCTh U NEPIEHANKYIISIPHOCTD MPSAMBIX, YTOJI
MEXIY HOpSAMBbIMH, NEpHEHIUKYISAP, HAKJIOHHASA, MPOEKIHs, NOoJ00He
¢buryp, 1nomoOHbIe TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH U
IpsIMOM; yMEHHE pacllo3HaBaTh PAaBEHCTBO, CHMMETPHUIO M M0j00ue
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX B OKpPYKaIOILLEM
Mupe

YMeHue onepupoBaTh MOHATUAMU: JJIMHA, PACCTOSIHUE, Yroi (BeIHMYruHA
yria, CHHYC U KOCHHYC yIJIa TPE€yroJIbHUKA), IIJI01Ia/lb; YMEHUE OLICHUBATh
pa3Mepbl IPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHPE; YMEHHE
MPUMEHSTHh (POPMYIIBI IIEPUMETPA U IO MHOTOYTOJIbHUKOB, JJIMHBI
OKPYXKHOCTM W  IUIOU[aAM  Kpyra, oObemMa  MpsSMOYTOJbHOTO
napajulefienunena;  yMEHWe  IPUMEHATh  IPHU3HAKW  pPaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA, TEOpEMY




[Tucdaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS IJIsSI BBIYMCICHUS JUIHH,
pacCTOAHUH, TJIOIIAACH
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Ymenue u300pakath IUIOCKME (QUTYpl M HUX  KOMOMHAamuw,
IPOCTPAHCTBEHHBIE (UTYPbl OT pPYKH, C TIOMOILIbIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIbHOMY OIHCAHHIO
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YMeHue onepupoBarh NOHATHAMU: NPSAMOYIOJbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOpP, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA
YKCII0, CKAIIPHOE IIPOU3BEIECHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIs IPEICTABICHUs JaHHbBIX U PELICHU 3a1a4, B
TOM YHCJI€ U3 JPYrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH
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YMeHue oneprupoBaTh MOHITUSMU: CTOJIOUKOBBIC U KPYTOBBIC AT PaAMMBEI,
TaOJIMIBI, CpelaHee apuPMETHUECKOoe, MeIuaHa, HauOoJbIIee W
HaVMEHbIIIEe 3HAUCHHSI, pa3MaxX YMCIIOBOrO HAa0Opa; yMEHUE U3BJICKATh,
WHTEPIPETHPOBATH U NIPEOOPA30BLIBaTh HH(DOPMAIIHIO, TIPEICTABICHHYIO
B TaOJIMIIaX ¥ HA TUarpaMmax, OTPAKAIONIYI0 CBONCTBA U XapaKTEPUCTUKH
peanbHBIX MPOIECCOB M SIBJICHUW; YMEHHE paclio3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh IMOHATUSAMU: CIIy4alHbI ONBIT (CiydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHO€ COOBbITHE  (PJIEMEHTapHBIH  HCXON)
CIIy4aifHOTO OTIBITA, CIYy4allHOE COOBITHE, BEPOSTHOCTH COOBITHS; yMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4alHBIX COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE PeLlaTh 3a1a4u
METOZI0M OpPraHM30BaHHOIO Iepedopa M C HCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHE OIIEHUBAaThb BEPOSATHOCTH pEATbHBIX COOBITHH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX MU MaJOBEPOSTHBIX
COOBITHI B OKpY)KalollleM MHpPE M B JKM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX
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YMmenue BLI6I/IpaTI> HOI[XOI[HH_II/Iﬁ H3y‘leHHLII>i METOJ JJIsI pCUICHUA 3aa1H,
MNPUBOJAUTE NPHUMEPBI MATEMATUUCCKHUX SaKOHOMepHOCTeI\/’I B IIpUpOAC U
JKU3HH, PACIO3HaBaTb IMPOSABICHHUEC 3aKOHOB MATCMATHKU B HUCKYCCTBEC,
OIMUCBIBATH OTACJIBHLIC BBIAAIOIMIUCCA PE3YJIbTAThI, IMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKH KaK HAYKH, IPUBOJUTE MIPUMEPHEI MATEMATHYCCKUX
OTI(pLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCGMHpHOfI HUCTOPUHA




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 Yuciia 1 BIYUCICHUS
1.1 Harypanbublie u nenbie yucna. [Ipu3Haku AeIMMOCTH LEIbIX YnCel
12 OOBIKHOBEHHBIC M JECSITHUYHBIC JTPOOH, MPOIEHTHI, OCCKOHEUHBIC TIEPUOTUUECKIE
npobu
1.3 Panmonaneubie uncna. Apudmernyeckue onepanuy ¢ palruoHaIbHBIMU YUCIaMU
14 JleiicTButenbHbie 4ucla. ApudMeThdecKkue oOrepanud ¢ JCHCTBUTEIbHBIMH
' YHCIIaMU
L5 [Tpubnuxennbie BBI‘II/IUCJIeHI/I}I, npaBuja OKPYIJEHUs, MPUKUAKA M OLICHKa
pe3ysbTaTa BEIYUCICHUN
2 Anrebpandeckue BoIpaKCHUS
2.1 bykBeHHble BbIpaXeHHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
’9 Crenens ¢ uensiM nokasarenaeM. CTeneHs ¢ pauoHalIbHbIM MoKa3zareneM. CBOMCTBa
' CTENEHU
2.3 MHorouieHsl

2.4 Anrebpandeckas 1po0b

Apudmernueckuii KOpeHb HaTypaibHOH crerneHu. [leiicTBus ¢ apuMeTHIECCKUMU

23 KOPHSIMH HAaTypaibHOU CTEICHH
3 VYpaBHEHUsI U HEPABEHCTBA

31 Lensle u apoOHO-panMOHANbHBIE YypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
) ypaBHEHUI

39 Lensie u npoOHO-parMoHaIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemrenune TekCTOBBIX 3a1a4
4 YucaoBbIe TOCIIEN0BATEILHOCTH

4.1 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHus OCIIeI0BATEIbHOCTEH

4.2 Apudmernueckas u reomeTpudeckas nmporpeccuu. opmyna CI0KHBIX TPOIICHTOB

5 OyHKIMH
®Oynk1us, cocoOsl 3a1anus GyHkun. I'paduk pynkunn. O6siacTb onpeneneHus u
MHOXeCTBO 3HaUeHUH pyHkuuu. Hymu ¢pynkuun. [IpoMexxyTki 3HaKOMOCTOSIHCTBA.

>1. [IpoMeXyTK MOHOTOHHOCTH (YHKUIMH. MaKCUMyMbl U MUHUMYMBI (DYHKIIMH.
HauOonpiiee n HauMeHbllee 3HaYeHUE (PYHKIIUU Ha IPOMEKYTKE
6 KoopannaTsl Ha IpsIMOii U TIOCKOCTH
6.1 Koopnunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH

7 I'eomerpus




7.1

I'eomerpuueckue GUrypsl 1 UX CBOICTBA

7.2 TpeyroabHuK
7.3 MHOroyrojabHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKrX BETUYUH
7.6 BexkTops! Ha miockocTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padm




MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM LHM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK C TOUKU 3PEHUSI PAKTUUECKUX MPUIIOKEHUH, TaK U
UX pOJU B 00pa3oBaHWU, HEOOXOIMMOM KaXJIOMy 4deloBeKy. BospacTtaeT umcio
npodeccuit, Mpu OBIaIEHUU KOTOPBIMU TpeOyeTcst Xopoliasi 6a30Basi MOArOTOBKA B
00J1aCTH BEPOSITHOCTH U CTATUCTUKH, TaKasi MOATOTOBKA BaXKHA ISl IPOIOJKEHUS
oOpa3oBaHus U JIsl YCIIEITHOM npodecCuoHaIbHOM Kapbhephl.

Kaxx b1l 4ennoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETo JaHHbIX. [[7151 000CHOBaHHOTO MPUHATHUS PEIICHUS B YCIOBHIX HEJOCTATKA UITH
n30bITKa WHPOPMAIUA HEOOXOJUMO B TOM YHCJIE XOPOIOo CHOPMHPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTUYECKOE MbIlIUIeHHE. VIMEHHO mO03TOMYy BO3HHUKIIA
HEOOXOIMMOCTh (POPMHUPOBATh y 00yUarOUIMXCA (PYHKIIMOHAIBHYIO IPAaMOTHOCTb,
BKIIIOYAIONIYI0 B ceOsl yMEHHE BOCIPUHUMATh M KPUTUYECKH aHAIM3HPOBATH
nHGOPMAIINIO, TIPEJICTABICHHYIO B PA3TUYHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTHUX pEaIbHBIX TMPOIECCOB H 3aBHCUMOCTEH, MPOU3BOAUTH
IpOCTEHIINe BEPOATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMHU cOOpa, aHaiIu3a u
NPECTaBICHUS JaHHBIX W3 Pa3iHuHbIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuiaer oOydamomuxcd K OOLIECTBEHHBIM HHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKHM DPa3BUBAET HABBIKM OpraHU3alU Iepedopa M mojacyéra yucia
BapUaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aét MaTeMaTuuecKuii pyHIaMeHT Jisi GOPMUPOBAHUST KOMITIETCHIIUM B
0o0nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATUCTHKU U
BEPOATHOCTH OOOTAIAOTCS TMPEACTABICHUS OOYJarOImIMXCS O COBPEMEHHOMN
KapTHHE MHpa M METOJax €ro HCCieloBaHUus, (OpMHUpPYETCs MOHUMaHHUE POJIU
CTAaTUCTUKU KaK UCTOYHUKA COIMAIHLHO 3HAYUMOM MH(MOPMAIIH U 3aKIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUS.

B cooTBeTCcTBHM C TaHHBIMHU LIETSIMU B CTPYKTYpPE MPOTpaMMBbI y4eOHOTO Kypca
«BeposiTHOCTh U CTAaTUCTHKA» OCHOBHOTO OOIEro 00pa3oBaHUs Ha yTIyOJIEHHOM
YPOBHE  BBIIEJCHBI  CIEIYIOIIME  COAEPKATEIbHO-METOJAUYECKUE  JIMHUU:
«[IpeacraBneHue MAaHHBIX M ONUCATeNbHAs CTAaTUCTHKaAY», «BeposaTHOCTHY,
«3I7eMEeHThl KOMOMHATOpUKWY», «BBeaeHue B Teopuro rpadoBy», «MHOXKECTBay,
«Jlorukay.

Conepxxanue nunuu «llpencraBieHne TaHHBIX U ONMUCATENbHAS CTATUCTUKA»
CIIY’KUT OCHOBOM 7151 JOpMUPOBAHUS HABBIKOB pabOTHI C UH(POpMAIIUEH: OT YTEHUS
¥ MHTEpHpeTanuu uH(popMaIu, IpeIcTaBIeHHON B TaOnHIax, HA AUarpaMMax u
rpadukax, 0o cOopa, MPEACTaBICHUS W aHaIM3a JaHHBIX C HMCIOJIb30BAaHUEM
CTaTHUCTUYECKUX XapaKTEPUCTHUK CPEIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
OoOyJaroluecss ydarcs CUMThIBaTh W HMHTEPIPETUPOBATH JAHHBIC, BBIIBHUIaTh,



apryMEHTUPOBaTh W KPUTHUKOBATHh MPOCTEHINHNE THUIOTE3bl, Pa3MBIIUISATh HaJ
dakTopamMu, BBI3BIBAIOIIUMH HW3MEHUYMBOCTh, W OIICHWBATh WX BIMSHHEC Ha
paccMaTpUBaEeMbIE BETMYUHBI U TIPOIECCHI.

MHTYUTUBHOE TIPEACTABIICHHE O CIyYailHOM W3MEHUYMBOCTH, HCCICIOBAHUC
3aKOHOMEPHOCTCH ¥ TEHJICHIIMA CTAaHOBHUTCS MOTHUBHUPYIONIEH OCHOBOM IS
U3YUYCHUS TEOPHH BEPOSTHOCTEH. boybllioe 3HAYeHHE HMMEIOT MPAKTHICCKUE
3aJIaHUsl, B YACTHOCTH OMBITHI C KJIIACCHYCCKUMHU BEPOSTHOCTHHIMUA MOJICIISIMH.

[ToHsiTHE BEpPOATHOCTH BBOJMTCS KaK Mepa MPaBIONOJO00MS CIy4aiiHOTO
coObitus. Ilpm wm3ydyeHnm y4deOHOro Kypca oOOydarommuecs 3HAKOMSITCS C
MPOCTEHUIITUMHU METOaMH BEIYUCIICHHS BEPOSITHOCTEH B CITy4alHBIX SKCTICPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh W pemiaTh Oojiee CIOKHBIE 3amadn. B ydeOHBIN Kypc
BXOJAT HAYaJIbHbIC MPEACTABICHUS O CIyYalHBIX BEIMYMHAX W HMX YHCIOBBIX
XapaKTePHUCTHUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAOIIMXCS C
MHOXECTBAMH M OCHOBHBIMHU OTEpaIlUsIMA HAJl MHOKECTBAMH, PacCMaTPHUBAIOTCS
IPUMEPHI TPUMEHEHHUS TPadOB U JIEMEHTOB TCOPHH MHOXKECTB JJIS PEIICHUS 3a1a9,
a TaK)Ke UCITOJIb30BaHUS B IPYTUX MaTEMaTHUECKUX Kypcax M YUEOHBIX IIpeIMeTax.

Ha n3yuenne yueOHOTO Kypca «BeposSTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hegemnro), B 8 kiacce — 34 gaca (1 gac B Heieno),
B 9 knacce — 34 gaca (1 gac B HezemIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBieHne AaHHBIX B BHUAE TaOJMIl, AMArpaMM. 3allOJIHEHWE TaOJIMIL,
YTEHHE U MIOCTPOEHUE CTOJIOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX Auarpamm. YreHue
rpauKoB peanbHbIX NpoleccoB. M3BieueHne nHPpopMauu U3 [uarpaMm 1 TaduIuL,
UCIOJIb30BaHUE U UHTEPIPETALMS TaHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMETHYEeCcKoe, MeauaHa, pa3max,
HauOosblllee W HaNMEHbIIEEe 3HAYCHHs, KBAapTUIH, CpPEAHEEC TapMOHHYECKOE,
CpeHee rapMOHUYECKOE YHCIOBBIX TaHHBIX.

[Tpumepsl ciydyallHOM M3MEHYMBOCTH IIPU M3MEPEHHUSAX, B MAacCCOBOM
NPOM3BOJCTBE, TEHACHIMM W CIy4yailHble KojeOaHusi, TPYIIHUPOBKA JaHHBIX,
NPEICTABICHUE CIYYalHOW HM3MEHYMBOCTH C IOMOILIBIO JAHarpaMM, 4YacTOTbI
3HAYEHUH, CTATUCTUYECKAsT YCTOMYUBOCTb.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucino pébep u cymmapHas
creneHb BepinH. [lonarue o cBa3HbIX rpadax. Ilytu B rpadax. Llenn u nukibl.
O0xox rpada (siinepoB nyTh). [lonsatue 00 opueHTHpOoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIIbI0 rpadoB.

VYTBepkaeHUsT W BbICKa3biBaHUA. OTpHUIIAHHE YTBEP)KICHUS, YCIIOBHBIC
YTBEPXKACHUS, OOpaTHbE M PABHOCWIbHBIE YTBEPXKJIEHUS, HEOOXOAUMBIE U
JIOCTaTOYHBIE YCIIOBUS, CBOWCTBA U MpU3HAKU. [IpOTUBOMOIOKHBIE YTBEPKACHUS,
JI0Ka3aTesIbCTBa OT MPOTUBHOTO.

CrnyyaliHbI SKCHEPUMEHT (ONBIT) M clydailHOe coObITHE. BeposTHOCTH U
4acToTa CIIy4aftHOTro coObITUS. POJIb ManOBEPOSITHBIX M MPAKTUUECKH JOCTOBEPHBIX
COOBITHH B IPUPOJIC U B OOIIIECTBE.

8 KUIACC

MHO0XeCTBO M MOAMHOXKECTBO. [IpuMepbsl MHOKECTB B OKpY>KAIOIIEM MHUpE.
[lepeceuenrie u oObenuHEHHE MHOXecTB. Jluarpammbl Oiinepa. Yucnoble
MHOKecTBa. [Ipumepbl MHOXKECTB U3 KypcoB anreOpsl 1 reomerpui. [lepeuncienue
AJIEMEHTOB MHOKECTB C TOMOIIBIO OpPraHU30BAaHHOIO Iepedopa U IpaBUiia
ymMHOxeHus1. Dopmyna BKIIIOUEHUS-UCKIIOYEHUSI.

DneMeHTapHble CcOObITUS. BeposTHOCTH ciydailHbIX COOBITHNA. OMBITHL C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CyyallHbII BBIOOD.

W3mepeHne pacceMBaHWs YHUCIOBOIO Maccuba. Jlucrnepcus W CTaHIAPTHOE
OTKJIOHEHHE 4HclioBoro Habopa. CBolicTBa JAWUCIEPCHMM U CTaHJAPTHOTO
OTKJIOHEHHUA. [[narpaMmbl paccemBaHus IBYX HaOJtofaeMbIx BenuduH. JInHeiHas
CBSI3b Ha IMarpaMMe paccerBaHUsI.



HepeBo. JlepeBo cnydaitHoro »skcnepumeHTa. (CBOWCTBAa  J1€PEBBLEB:
€MHCTBEHHOCTh MTyTH, CBSI3b MEXKY YUCIIOM BEPILIMH U unucioM pédep. [lonsarue o
I0CKUX rpadax. Pemenne 3a1ad ¢ TOMOIMIBIO JEPEBBEB.

Jlormueckue coro3bl «M» u «AJIN». CBA3b MEXAY JJOTHYECKUMH COKO3aMH U
orepanusaMH HaJl MHOKeCTBaMU. criosib30BaHUE JIOTMYECKUX COI030B B airedpe.

CrnyvaliHple  COOBITHSI KaKk  MHOXECTBA  DJIEMEHTAPHBIX  COOBITHH.
[IpotuBomnomnoxueie cobbiTus. Onepanuu Hag coObiTusiMu. Dopmyrna CrIoKeHUS
BEPOSTHOCTEM.

[IpaBuiio YMHOXEHUS BEPOSTHOCTEM. YcnoBHas BEPOSITHOCTb.
[IpencraBieHre ciy4alHOrO JKCIIEpUMEHTAa B BHUIE JAepeBa. HezaBucumbie
COOBITHSI.

9 KIIACC

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u gakropuan. Yucno
coueTaHuil u TpeyroybHUK [lackans. CoiicTBa uncen couetanuii. bunom HeroToHa.
Pemenue 3a1a4 ¢ MCnoyib30BaHNEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CirydailHbI BBIOOp TOYKM M3 (UTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 TyT'H OKPYKHOCTH.

Hcnerranus. Ycenex u Heyaada. Cepust HCIIBITaHUN 110 IepBoOro ycrexa. Cepus
ucnbiTannii bepuymnu. BepostHocTu coObITHiI B cepun UCHbITaHuil bepryiu.
CayyaiiHblii BBIOOp U3 KOHEYHOI'O MHOKECTBA.

Ciy4daitHasl BEJIMUMHA U paclpeiesICHHe BEPOATHOCTEN. [[puMeps! cirydailHbIX
BEJINUMH. BaXkHble pacnpenesieHus — YHCIIO IONBITOK B CEPUHM HCHBITAHUN 0
NEPBOIO yCIieXa 1 YUCIIO YCIEX0B B CEpUU UCTIBITaHUN bepHyiu (reomeTpuueckoe
¥ OMHOMMAJIbHOE PaCpeIeIICHNUs).

MaremaTndyeckoe OXWJAHHWE CIYyYalHOW BeIWYUHBI. DU3UYECKHN CMBICIT
MaTeMaTHYECKOro OxuaaHusd. [IpuMepbl HMCHONB30BAHUS MATEMATHYECKOTO
oxuganus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHWE CIIyYallHOM BEJIWYWHBL.
CBolicTBa MAaTEMATHYECKOTO OXKUAAHNS U AUcnepcuy. MaTeMaTnyeckoe OKuJaHue
U JUCIIEPCUs U3YUYEHHBIX PaCHpEeeICHUN.

HepaBenctBo YeObiméBa. 3akoH OoiblIMX ywHcesl. MaremaTU4ecKue
OCHOBAHMSI U3MEPEHHUsI BepOsiITHOCTEH. PoJib 1 3HaUeHHE 3aKOHA OOJBIIMX YHUCEN B
HayKe, B IPUPOJi€ U OOLIECTBE, B TOM YUCIIE B COIIMOJIOTHUYECKUX 00CIeI0BaHUSIX U
B U3MEPEHHUSIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTbD MU CTATHUCTHKA» HA
YI'IAYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPOLNUIOMY W  HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KCHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO 3TUYECKUX NPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BA)XXHOCTU MAaTEMaTUYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON NpodecCHOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEYECKOM
NEeATEIbHOCTH, 3TAaNoB €€ pa3BUTHA W 3HAYMMOCTHU JJI PA3BUTHS LUBUIU3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbSl U
IMOLMOHAJIBHOIO 0J1aroNOJyYHus:



FOTOBHOCTBIO TNPUMEHSTh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  THTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTHUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKA pedhIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO0 K€ IMpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHEHTALIMEN HA MPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIs PEIICHUS 3a/]1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCJICJICTBUH JIJIsi OKPYIKAIOIIEH cpejibl, 0CO3HAHUEM TJI00aILHOTO
XapakTepa IKOJOTHUYECKUX MTPOOJIeM U IMyTel UX PeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJBLHON U NMPUPOAHOU
cpeabl:

FOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO JEITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpETaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMbBITA JIPYTHUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAX M SBJIICHHSAX, B TOM YHCJIC paHEe HEH3BECTHBIX,
OCO3HaBaTh JCPHUIUTH COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CcBOEHHS MPOTrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y oo0ydaromierocss Oyayt chopMUpOBaHbl MeTaNpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECs OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XApPaKTEPU30BATh CYUICCTBCHHBIE MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyIUpPOBaTh U  NPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpejiaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsSMbIe U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAaHTOB PELLIEHUs, BHIOMpPATh HanOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BEIJICIICHHBIX KPUTEPHCB).

Bba3oBble uccienoBareabckue AelCTBUS:

UCTIONb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh MCKOMOE M JlaHHO€, (hOpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHE;

OPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEXKy COOOM;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BBIBOJAOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTHh HWHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uHOOPMAITUIO PA3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (popMy mpenctaBieHUss UHGOpPMAIMUM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:



BOCIPUHUMATH U (DOPMYITHPOBATH CYXJACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh IMOSICHEHHWsS 10 XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATH TIOJTYYEHHBINA PE3yIbTarT;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
peIlIeHNUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)XKUBaTh Pa3IMYUe U CXOACTBO IMO3UIMN, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

NOHMMATh U MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIMBUIYaJbHOU
paboOThl TIpU pEUIeHHHM Y4YeOHBIX MaTEeMaTHUECKUX 3a/ay, NPUHUMATH IIeJb
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3aIMI0O COBMECTHOHM paloTHI,
pacmpenenats BUABl paboT, IOTOBapHBAThCs, OOCYKIATh MPOIECC U PE3yNbTat
paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOACH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHusl, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATh
CBOM JICUCTBUA C JPYTMMHU YJIC€HAMH KOMaH/bI, OIICHUBATh Ka4yeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJbTaT M0 KPUTEPUSIM, CPOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUSL.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI 71l PEIICHUs] B JKU3HEHHBIX M YUYEOHBIX CHUTYaIUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOJAX NPUHATHS pEelIeHUN (MHAMBUIYAIBHOE,
IpyHIoBOE);

CaMOCTOATENbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (WU €ro
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MH(GOpPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOAMM CaMOMNPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedIieKcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33J]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pE3yJIbTaTa ACATEIBHOCTH IOCTABICHHOM LEIU U
YCIIOBUSIM, OOBACHSTh IPUYHUHBI TOCTHXKEHUS WM HEJOCTHXKEHHSI €N, HAXOUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BbIp@XaThb 3MOLMU IMpPU H3yYEHUU MaTEMaTHYECKUX OOBEKTOB U (DAKTOB,
JaBaTh HYMOLMOHAIBHYIO OLIEHKY pELICHHUs 3a1a4u.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy 06y4denus B 7 kj1acce 00y4Jaromunics MOTYYUT CIEAYIONTHE TTPEIMETHBIC
PE3YNbTATHI:

Uutath wuHOpMaIMIO, TPEICTABICHHYIO B TaOJIuIaX, Ha JIuUarpaMmmax,
MPEJCTABIATh JAaHHBICE B BUJE TaOJMIl, CTPOUTH CTOJOHMKOBBIE (CTOJIOYATHIC) U
KpPYTOBBIE THarpaMMbI TI0 MacCUBaM 3HAYCHUH.

OnuceiBaTh ®W  WHTEPHPETHPOBATH  peajbHBIC  YHCIIOBBIE  JIaHHEIE,
MIpE/ICTAaBIICHHBIE B TAOJINIIAaX, HA TUarpamMmax, rpadukax.

Hcnonb3oBaTh I ONMUCAHUSI JAHHBIX CTATHCTHMYECKHE XapaKTEPUCTUKH:
cpenHee apu(pMeETHYecKOoe, MeJMaHa, HauOoJbIllee U HAaUMEHbIEEe 3HAYCHUS,
pa3Max, KBapTHJIH.

iMeTh TIpeACTaBICHHE O JIOTHYCCKUX YTBEPKIACHUSX W BBICKA3BIBAHUSX,
YMETh CTPOUTH OTPUIIAHUS, POPMYIUPOBATH YCIOBHBIC YTBEPIKACHUS ITPHU PEIICHUN
3aJlay, B TOM YHCIIE U3 APYTUX Y4EOHBIX KypCOB, UMETh MPEJICTABIIEHUE O TEOpeMax-
CBOMCTBax M TeopeMax-Mpu3HaKax, 0 HEOOXOAUMBIX M JIOCTATOYHBIX YCIOBHSIX, O
METOJIe TI0Ka3aTeIbCTBa OT IPOTUBHOTO.

NmMeTrs mpeAcTaBieHHE O CIy4alHOM W3MEHYMBOCTH Ha IpUMeEpax
pE3yNbTaTOB M3MEPEHUM, I1IeH, (U3UYECKUX BEIUYHH, AHTPOMOMETPUUYECKUX
JAHHBIX, UMETh MIPEICTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcronp30BaTh M1 OMUCAHUS JaHHBIX YacTOTHI 3HAYCHUH, TPYNIHUPOBATH
JAHHBIC, CTPOUTH TUCTOTPAMMBI TPYTIITMPOBAHHBIX TAHHBIX.

Hcronb30BaTh rpadbl Il pEIIeHUs 3a1a49, HMETh MPEJCTaBICHUE O TEPMUHAX
Teopuu rpadoB: BepiinHa, pedpo, 1eTb, ITUKJI, TyTh B Tpade, UMETh IPEICTABICHNUE
00 06xoe rpada u 06 OpUEeHTUPOBAHHBIX Tpadax.

K koHIty 00y4yenus B 8 kiacce 00y4aromuics MOJIyduT CIEIYIOIINE TPeIMETHBIC
pPE3yNbTATHI:
OnepupoBaTh MOHATUSIMU MHOXECTBA, TOJIMHOECTBA, BBINIOJIHATH ONEpaIU
HaJl MHOXECTBaMH: OOBEAMHEHHUE, T[EepeceUeHUue, MEePEeUUCHIsITh DIIEMEHTHI
MHOKECTB C HCIIOJIb30BAHUEM OPraHW30BaHHOTO Mepedopa U KOMOMHATOPHOTO
paBuiia YMHOXKEHHUS.



HaxoauTh BEpOATHOCTH CIydyalHBIX COOBITUH B CIy4yalWHBIX OMBITAX, 3HAS
BEPOATHOCTH DJIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B OIBITAX C PABHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU, UMEThH TOHATHE O CIIy4allHOM BbIOODE.

OnuceiBaTh JaHHBIE C MOMOULIBIO CPENHMX 3HAYEHUH W MEp pacCEeHBaHUS
(Iucnepcus U CTaHAAPTHOE OTKJIOHEHHUE). YMETh CTPOUTh M MHTEPIPETHPOBATH
JarpamMMbl pacCeMBaHuUsl, UMETh MPEJCTABICHUE O CBSI3U MEXIY HaOII0JaeMbIMU
BEJINYNHAMM.

HNmeTs mpexacraBieHWe O JepeBe, O BeplIMHaAX U peéOpax Jepesa,
VICITOJIB30BAHUU JIEPEBLEB IIPU PEIICHUHN 33]1a4 B TEOPUH BEPOSITHOCTEN, B APYTHUX
y4eOHBIX MaTEMAaTUYECKUX Kypcax U 3a7ad U3 APYTrux y4eOHbIX IPEIMETOB.

OmneprpoBaTh MOHATHEM COOBITHS KaK MHOXKECTBA 3JIEMEHTApHBIX COOBITUH
CIIy4ailHOTO ONBITA, BBINOJHATH ONEpaluy Haja COOBITHUSIMHU, MCIOJIb30BATH IPH
pelIeHnn 3aJlad auarpaMMbl Jisiepa, YUCIOBYIO HPSIMYIO, MPUMEHITh (OpMYITy
CJIO’KEHUS BEPOSATHOCTEH.

[lonp30BaThCA MPABWIOM YMHOKEHUS BEPOSTHOCTEW, MCIIOIB30BAaTh JEPEBO
JUISL TIPEACTABIICHUs CIIy4alHOTO OIbITa NpU pemeHuu 3anad. OnepupoBaTh
MOHATUEM HE3aBUCUMOCTH COOBITHH.

K xoHIiry oOyueHust B 9 kj1acce oOy4aromuiics MOTyYUT CIAETYIONIME MPEIMETHBIC
pEe3yJIbTATHI:

[Tonb30BaThCd KOMOWHATOPHBIM TMPABWJIOM YMHOKEHHUS, HAXOJIUTh YHCIIO
IIEPECTAaHOBOK, YHMCIIO COYETAHUM, MOJIb30BaThCs TpeyrojibHUKOM Ilackans mpu
pEIIeHUH 33724, B TOM YKCJIC HA BEIYUCICHUE BEPOSITHOCTEH COOBITHIA.

HNcnonb30BaTh  TMOHATHE  TE€OMETPUYECKOM  BEPOSATHOCTH,  HAXOOUTh
BEPOSITHOCTU COOBITUN B OMbBITAX, CBA3AHHBIX CO CIyYallHBIM BBIOOPOM TOYEK W3
MJI0CKOM (PUTYpBI, OTPE3Ka, NITUHBI OKPY>KHOCTH.

HaxonuTb BEpOSTHOCTH COOBITHM B OIBITaX, CBSI3aHHBIX C UCTIBITAHUSMHU JI0
JIOCTHXKEHUS MIEPBOTO YCIEXA, B CEPUSAX UCTIbITAaHUN bepHymum.

NmeTh npencTtaBiieHUE O CIyYalHBIX BEJIWYMHAX U ONO3HABATh CIyYalHbIC
BEJIMYMHBI B  SIBJICHUAX OKPYXKAIOIIEr0 MHpA, OIMNEPUPOBATH  IMOHATHEM
«pacupenesieHue BEPOATHOCTEW». YMETh CTPOUTH PaCHPEACIICHUS] BEPOATHOCTEN
3HAYEHUM CIIyYalHbIX BEJIMYWH B U3YUYEHHBIX OIBITaX.

HaxoguTs MaTeMaTH4eCKOE OKUIAHUE U TUCIIEPCUIO CIIYYaWHOW BEJIWYMHBI
M0 PaClpeleiCHUI0, NPUMEHSATh YHUCJIOBBIE XApPAKTEPUCTHUKH HU3YUYCHHBIX
pacnpeneneHuid Npy peieHny 3a1a4.

NmeTp mnpeacraBieHHE O 3aKOHE CIyYaWHBIX YHCEI KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYallHOM W3MEHYMBOCTH, IIOHMMAThb MAaTeMaTH4YECKOE
000CHOBaHME OJIM30CTH YACTOThI U BEPOSTHOCTU COOBbITHA. IMeTh TipeicTaBlieHHE
O POJIM 3aKOHA OOJIBIITUX YKCEN B IPUPO/JIE U OOIIIECTRE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosunuecTBO 4acos DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbie
Ne n/m P Kourpoabnsie IIpakTuueckue (udpp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubanorexa LIOK
1 [IpencraBienue qaHHBIX 4 [[brbmioreica [T
https://m.edso00.ru/596d814c]
bubnunoreka LIOK
2 O 8 1
facatelIbHas cratuctiia https://m.eds00.ru/596d814c
bubnunoreka LIOK
3 7| 5 1
(CtyuaifHas H3MEHIMBOCTE https://m.eds00.ru/596d814¢
bu6mmoteka IIOK
4 B 4
BEIICHNC B TCOPHIO rpacoB https://m.edsoo.ru/596d814c
bu6nunorexa LIOK
JI
> oruka 3 https://m.edsoo.ru/596d814c
6 BeposTHOCTB M 9acToTa CIy4aliHOTO 5 | bubmmnoreka HOK
COOBITUSA https://m.edsoo.ru/596d814¢
7 [ToBTOpenwme, 0600IIEHNE, 5 1 but6mmoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/596d814c
OBLIEE KOJIMYECTBO YACOB I10 34 1 3

I[TPOT'PAMME




8 KUIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/m P Kourposbuble IIpakTHyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 I1 7 3
OBTOPEHHUC Xypea / xitacea https://m.edsoo.ru/032cfeff
) MiosKecTEa 4 bu6mmoreka [IOK
https://m.edsoo.ru/032cfeff
bubmuorexa [JOK
3 B 5 0 4 1 1
CPOATHOCTL CIIYHAHHOTO COOBITHA https://m.edsoo.ru/032cfeff
4 OmnucarenpHas craTucTuka. PaccenBanue 5 | bubnuorexa [JOK
JaHHBIX https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
B
> BEJICHNC B TCOPHIO rpacoB 3 https://m.edsoo.ru/032cfeff
bu6mmoreka [JOK
JI 2
6 oriia https://m.edsoo.ru/032cfeff
7 Onepanuu HaJ CIyYaiHBIMU COOBITHUSMHU. 3 bu6mmoreka [IOK
CnoxxeHue BepoSITHOCTEN https://m.edsoo.ru/032cfeff
g VYcinoBHas BEpOSATHOCTh, YMHOKEHHUE 5 bubnuorexa [JOK
BEpOSITHOCTEH, HE3aBUCHMBIE COOBITHS https://m.edsoo.ru/032cfeff
9 IToBTOpenue, o6o01IeHNE, 5 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/032cfeff
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 1




9 KUIIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/m P Kourpoububie IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
1 I1 8 3
OBTOpEHHC Kypea © Kiacca https://m.eds00.ru/Sb68c39f
bu6mmoreka [IOK
2 §) 6
DJIEMCHTbI KOMOMHATOPUKH https://m.edsoo.ru/8b68c39f
3 I'eomeTpruyeckas BEpOATHOCTE 3 bubnnorexa LIOK
p p https://m.edsoo.ru/8b68c39f
bubmuoreka [JOK
4 4! b
CHIBITAHUA BEPHYJLTH 6 https://m.edsoo.ru/8b68c39f
. bubmuorexa [JOK
> Catyaiinas semmanna 3 hitps://m.eds00.ru/8b68c39f
6 HucnoBble XapaKTEPUCTHKU CITyYalHbIX 6 bubnunorexa [JOK
BEJIMYUH https://m.edsoo.ru/8b68c39f
bu6mmoreka [JOK
7
3axon Gonbumx wncen 3 https://m.edsoo.ru/8b68c39f
g [ToBTOpenue, 060061ICHNE, 4 | bubmuorexa [JOK
cUCTeMaTHU3anus 3HaHUN https://m.edsoo.ru/8b68c39f
OBHIEE KOJIMYECTBO YACOB I10 34 | 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
N Kosun4yecTBo yacos 1 DJIeKTPOHHBbIE HU(PPOBLIE
° ara
Tema ypoka Koutpoabnbie IIpakTuueckue oOpa3oBaTe/ibHbIE
n/n Bcero U3YYeHH s
padoThI padoThI pecypcbl
[IpencraBneHue TaHHBIX B BUJIE
Ta0JIuUII, TUarpamMm. 3aroTHEeHNe
bubnuoreka [{OK
1 Ta0JIUI, YTCHHUE U TTOCTPOSHUE 1

https://m.edsoo.ru/a88f7814

CTOJIOMKOBBIX (CTOIOYATHIX) U
KPYTOBBIX JHarpaMm

[IpencraBineHue TaHHBIX B BUJIE
Ta0IuUII, IUarpamMmM. 3aroTHEHNE

bu6nmorexa LIOK
2 TabJIUL], YTEHUE U IOCTPOCHHE 1

https://m.edso0.ru/e62067fb

CTOJIOMKOBBIX (CTOJOYATHIX) U
KPYTOBBIX JIHarpamMmm

3 Urenue rpaukoB peabHbIX | bubmuoreka [IOK
IIPOLIECCOB https://m.edsoo.ru/4d0faa6c
[IpakTnueckas pabota 1o Teme
"N3Bneuenne HHGpoOpMaLu 13

dop Bu6miorexa [TOK

4 auarpamMm U TabIuil, 1 1
HUCIIONb30BaHUE U
WHTEpIpeTalus JaHHbIX"

https://m.edsoo.ru/6¢3ecb60

OnucarenpHas CTATUCTHUKA:
but6mmorexa [IOK

1
> CPEAHCE ApUMETHHICCKOC, https://m.edsoo.ru/57d8fe60

MEaHuaHa




OmnuncarenbHas CTaTHCTHKA:

6 cpenHee apupMeTHIeCcKoe, bubmmorexa [JOK
https://m.edsoo.ru/9a0b642b

MeauaHa
OnwucarenbHas CTaTUCTHKA:

7 pasmax, HauOoJibIee u bubnmnoreka HOK
HaMMEHBIIICE 3HAUYECHUS, https://m.eds00.1ru/966e49b2
KBapTHJIU
OmnucarenbHas CTaTUCTHKA:

g pasmax, HauOoJIbIee U bubnunoreka LIOK
HauMEHBbIIIEE 3HAYCHUS, https://m.edsoo.ru/ba63c623
KBapTUJIU
OnmcarenpHas CTaTUCTHKA!
pasmax, HauOoJIbIee U bubnunoreka LIOK

? HauMEHbIIIEE 3HAUECHUS, https://m.edsoo.ru/5749cab3
KBapTHJIU
OnmcarenpHas CTaTUCTHKA!

10 CpeaHee rapMOHUYECKOE, bubmuoreka [IOK
cpenHee TapMOHUYECKOE https://m.edsoo.ru/366b6dc4
YUCTIOBBIX JaHHBIX
OnmcaTenbHas CTaTUCTHKA!

1 CcpeaHee rapMOHUYECKOE, bubnuoteka [JOK
cpenHee rapMOHHUYECKOe https://m.edsoo.ru/dfd9c324
YUCJIOBBIX JaHHBIX
[IpakTnueckas pabota 1o Teme

12 "OmnucarenbHas CTaTUCTHKA: bubmorexa HOK

https://m.edsoo.ru/65352710

npaxkTudeckas padora"

13 O06001eHre, KOHTPOJIb bubmmorexa [IOK

https://m.edsoo.ru/79af6439




14

[Ipumepsl ciyyaiiHon
WU3MEHUYUBOCTHU IIPU U3MEPEHUSIX,
B MacCOBOM IIPOM3BO/ICTBE.
TenaeHnuy U cirydaiiHble
KoseOaHus

bu6nuoreka [IOK
https://m.edsoo.ru/8dd42cc3

15

['pynnupoBka JaHHBIX,
IIPEACTABJICHUE CIIY4alHOU
M3MEHYMBOCTH C IIOMOLIBIO
nuarpaMm. YacToThl 3HAYCHMI;
CTaTUCTUYECKasi yCTOMYUBOCTD

bubnuoreka [{OK
https://m.edsoo.ru/3c0bd4b0

16

['pynnupoBka JaHHBIX,
IIPEACTABIICHUE CIIY4alHOU
U3MEHYMBOCTH C IIOMOLIBIO
nuarpaMm. YacToThl 3HAYEHHI;
CTaTUCTUYECKasi yCTOMYUBOCTb

bubmuoreka [{OK
https://m.edsoo.ru/ea2ce501

17

I'pynnupoBka gaHHBIX,
MIPEACTABICHUE CITY9alHOU
U3MEHYMBOCTH C IIOMOLIBIO
nuarpaMm. YacToThl 3HAYEHHI;
CTaTUCTUYECKasi yCTOMYUBOCTD

bu6nmorexa LIOK
https://m.edsoo.ru/e29df281

18

19

[IpakTuueckas pabota 1mo Teme
"Cny4aitHasi U3MEHUYUBOCTh"

I'pad, Bepmuna, pedbpo. CteneHp
BepuuHbL. Yncio pédep u
CyMMapHasi CTETIICHb BEpILIUH.
[TonsiTHe 0 CBSI3HBIX rpadax.
[TyTu B rpadax

bubnunoreka LIOK
https://m.edsoo.ru/871e2062

bubnunoreka LIOK
https://m.edsoo.ru/0Oc7e8b7b




Heru u nuxnel. O6xox rpada

bu6nmoreka [IOK

20 i i 0
(oitnepo nyrs). Tlomsite o https://m.edso0.ru/2c0bf93e
OpPHEHTHUPOBAHHOM rpade
enu 1 uukiel. O6xox rpada
21 gfme O]I: MyTh) HOH;II;I?e) oq()i bubmorexa HOK
POB TLYTR): https://m.edsoo.ru/4,0114E+24

OpUEHTHUPOBAHHOM rpade

” Pemenue 3aa4 ¢ TOMOIIBIO bubnunoreka LIOK
rpagoB https://m.edsoo.ru/4c25bf5a
Jloruka. YTBepxaeHus u
BbICKa3bIBaHUs. OTpUIiaHue

23 BEPIKJICHUS, YCIIOBHBIE bubmmorexa [IOK
YIBEPHA 24 https://m.edsoo.ru/9dda4ad6
YTBEPKACHUS, 0OpaTHbIE U
PaBHOCHUIILHBIE YTBEPKACHHUS

24 Heo0xoauMele U TOCTaTOYHEBIE bubnmorexa LIOK
YCJIOBUSI, CBOMCTBA M MPU3HAKU https://m.edsoo.ru/a9b5e432
[IpoTuBOMONOXKHEIE

25 BEPKICHMUS, JOKA3aTENBCTBA brbmmorexa [TOK
YTBCPACICHIT, A https://m.edsoo.ru/1239683
OT MTPOTUBHOTO

26 CnydaiiHbll SKCIEPUMEHT bubmuoreka [IOK
(omBIT) U ciiydaifHOE COOBITHE https://m.edsoo.ru/07a776d2

7 BepositTHOCTB 1 yacToTa bubmuorexa [IOK
CITy4aifHOTO COOBITHS https://m.edsoo.ru/6a92{7e2

)3 BepostHOCTB M yacToTa bubmuoreka [JOK
CITy4aifHOTO COOBITHS https://m.edsoo.ru/5fccf45¢c
Ponb ManoBeposSITHBIX U

29 IIPAKTUYECKH JTOCTOBEPHBIX bu6muoreka [IOK

COOBITHI B IPUPOJIE U B
ob1ecTBe

https://m.edsoo.ru/f5625aef




[IpakTuueckas pabota 1o Teme

30 "BeposiTHOCTE U 4acTOTa 1 Bubmaorexa ITOK
p . " https://m.edsoo.ru/c86ae145
CIIy9aifHOTO COOBITUS
[ToBTOpEeHME U 000OIICHNE.
31 IIpencraBnenne qaHHBIX 1 Bubmaorexa ITOK
pe A ' https://m.edsoo.ru/fdd3cad4
OnucarenbHas CTaTUCTAKA
[ToBTOpenue u oboOIIEHHE.
32 IIpencraBnenne qaHHBIX 1 buGnuorexa [IOK
pea A ’ https://m.edsoo.ru/c154al41
OmnucarenbHas CTaTUCTAKA
[ToBTOpenue u oboOIIEHHE.
33 BeposaTHOCTE city4aiiHOTO 1 buGnuorexa [IOK
p yi https://m.edsoo.ru/218b963d
CcOOBITUSA
[ToBTOpenue u oboOIIEHHE.
34 MHokecTBa U IIOAMHOKECTBA 1 bubnuorexa [IOK
A ) https://m.edsoo.ru/55ab089b
DnemeHThl Teopuu rpados
OBHIEE KOJIMYECTBO YACOB I10 34
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8 KUIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne ara
Tema ypoka Kourpoabnbie IIpakTnyeckue A o0pa3oBaTe/ibHbIE
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl
[ToBropenue/ [IpencraBnenue
| MaHHBIX B BUJE TaOIHUIl U | bubnunoreka LIOK
nuarpamm. OnucarenbHast https://m.edsoo.ru/6be7a7al
CTaTHCTHKA
[ToBropenue/ Ciryuaitnas
) U3MEHUUBOCTb. CilydaliHble | Bbu6mmoteka [IOK
coObITHsA. BeposTHOCTH 1 https://m.edsoo.ru/b193ac7f
9acTOTBHI.
[ToBTOpEHUE. DIIEMEHTHI TEOPUU
3 MHOXECTB. DJIEMEHTHI TEOPUU 1 brbmmorexa [JOK
' p https://m.edsoo.ru/7,379E+127
rpa¢os
MHO0keCTBO U ITOAMHOKECTBO.
bu6nmorexa LIOK
4 [IpuMepsl MHOXKECTB B 1
https://m.edsoo.ru/168d6¢c5e
OKpY’KaroIleM MHUpe
5 Ilepeceuenue u oObeTUHEHNE | bubmuorexa [IOK
MHOXeECTB. J[marpammel Dinepa https://m.edsoo.ru/523d2727
UucnoBble MHOXKECTBA.
6 [Tpumepbl MHOXKECTB U3 anreOphl 1 Bubmmorexa [IOK
P p p https://m.edsoo.ru/553dab68
U TEOMETPUU
[Tepeunciienne 31€MEHTOB
but6mmorekxa [IOK
7 MHOKECTB C TOMOIIIBIO 1

OpPraHU30BaHHOTO nepedopa u

https://m.edsoo.ru/0b43ff3b




10

npaBmia yMHOKeHUs. Dopmyna
BKJTIOYEHUSI-UCKITIOUCHUS

DneMeHTapHbIe COOBITHSL.
BeposiTHOCTH ciydailHBIX
coOBITUNA. OTBITHI €
PaBHOBO3MOXKHBIMU
3JI€MEHTapPHBIMU COOBITUSIMH.
Cay4aiiHb1ii BBIOOP

DneMeHTapHbIE COOBITHS.
BepositTHOCTH cityualiHBIX
coObITHH. OIBITEI C
PaBHOBO3MO>KHBIMU
3JIEMEHTaPHBIMUA COOBITUSIMH.
CriyyaitHblii BEIOOD

DneMeHTapHbIe COOBITHSL.
BeposiTHOCTH ciTyualtHBIX
coObITHH. ONBITEI C
PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITHSIMHU.
CiyyaiiHblii BEIOOD

bu6nmoreka [IOK
https://m.edsoo.ru/e84cbfee

bubnuoreka [IOK
https://m.edsoo.ru/bbdd6ee3

bu6nmorexa LIOK
https://m.edsoo.ru/cb64d71d

11

12

[IpakTuyeckas pabora o Teme
"BeposATHOCTE ciydaliHOTO
coObITHA"

N3mepenue paccenBaHus
YHCIIOBOrO MaccuBa. Jlucnepcus
Y CTaH/IapTHOE OTKIIOHCHHE
YHUCJIOBOTO Habopa

bubnunoreka LIOK
https://m.edsoo.ru/e6d5ffdb

bubnunorexa LIOK
https://m.edsoo.ru/5fe83db9

13

N3mepenue paccenBaHus
YUCIOBOI0 MaccuBa. Jlucnepcus

but6mmoreka [IOK
https://m.edsoo.ru/20bed210




U CTaHJapTHOE OTKJIOHCHHE
YHCIIOBOTO Habopa

CaolicTBa IMCIIEPCUU U

bubnunoreka LIOK

14 CTaHJIAPTHOTO OTKJIOHEHUS https://m.edsoo.ru/6384947
JluarpaMMbl pacCeMBaHUs JIBYX

15 HaOJII0JaCMbIX BEJIUYHUH. bubnunoreka LIOK
JIuHeHas cBsA3b HA qUarpamme https://m.edsoo.ru/40a5b481
paccenuBaHus

16 [IpakTnueckas pabota 1o Teme bubnuoreka [IOK
"PaccenBanue qaHHBIX" https://m.edsoo.ru/Oebc071¢c

17 KontponbHas paboTa mo teme
"OnucarenpHas cTaTUCTUKA"
Hepeso. JlepeBo cinydaitHOTro
skcnepuMmenTa. CBoiCTBa

18 JIEPEBbEB: EIMHCTBEHHOCTh brbmmorexa [TOK

https://m.edsoo.ru/b7d69b57
MIYTH, CBSI3b MEXK]1Y YHCIIOM
BEPIIHH U YucIoM pEdep
bu6mmoreka IIOK

19 Torsrme o nociix rpadax https://m.edsoo.ru/b7a0a580
Pemenue 3aga4 ¢ moMoIns1o but6mmoreka [IOK

20
JIEpEBLEB https://m.edsoo.ru/6752ec45
Jlornueckue coro3bl «U» u

21 «1JIN». CBs13b MEXITY bubnuoteka [JOK
JIOTUYECKUMHU COI03aMHU U https://m.edsoo.ru/b71ae5bb
onepanusiMu HaJl MHOKECTBAMHU

2 Hcrmonp30Banye JIOTHYECKHUX bu6nunoreka LIOK

COI030B B anredpe

https://m.edsoo.ru/9745d244




CrnydaiiHple COOBITHS KaK

bu6nmoreka [IOK

23 MHOKECTBA JJIEMEHTAPHBIX
. P https://m.eds00.1u/9628d964
COOBITHIA
24 [IpoTHBOMOIOKHBIE COOBITHS. bubmmoreka [JOK
Omneparuu HaJ| COOBITHUIMU https://m.edsoo.ru/1c47eaS2
)5 dopmyIa coKeHus Bu6mmotexa [JOK
BEPOATHOCTEMN https://m.edsoo.ru/3afbab17
[IpaBuio yMHOXKEHUSA
BEPOATHOCTEM. Y CIIOBHAA
26 BeposTHOCTE. IIpencraBinenme Bubmuorexa IOK
p . - P https://m.edsoo.ru/e6e3e359
CIIy4aillHOr O SKCIEPUMEHTA B
BUJIE JIepeBa
[IpaBuio yMHOXKEHUSA
BEPOATHOCTEM. Y CIIOBHAA
27 BeposTHOCTE. IIpencraBienme Bubmuorexa LIOK
p . - P https://m.edsoo.ru/cece2b98
CIIy4ailHOrO SKCIIEPUMEHTA B
BUJIE JIEpeBa
[IpaBuio yMHOXKEHUS
BEPOATHOCTEMN. Y CIIOBHAA
28 BeposTHOCTE. IIpencrasienme Bubmuorexa LIOK
P N  PeA https://m.edsoo.ru/Obael7cf
CIIy4ailHOrO SKCIEPUMEHTA B
BUJIE JIEpeBa
but6mmorekxa [IOK
29 He3zaBucumbie coObITHS
https://m.edsoo.ru/bbe37a33
but6mmorekxa [IOK
30 HezaBucumbie coObITHS
https://m.edsoo.ru/abOff7a7
[ToBTOpeHME 1 060OIIEHNE.
but6mmoreka [IOK
31 PaccenBanue nJaHHEIX B

YHCJIOBBIX MaCCHUBax

https://m.edsoo.ru/33e57¢97




[ToBTOpEeHME 1 0000IIEHNE.
Omneparuu HaJ MHOKECTBAMU U

bu6nmoreka [IOK

32 coObITUsIMH. JlepeBbs U TUIOCKHE ! https://m.edsoo.ru/428ef3f7
rpadsl
[ToBTOpEeHME U 000OIICHNE.

1 BepositHOCTB ciydaitHOTO | bubnmnoreka HOK
coObITrs. CriosxkeHue u https://m.edsoo.ru/f80b693b
YMHO>KEHHE BEPOATHOCTEH

14 [ToBTOpeHue u 060061IEeHNE. | bubmmoreka [JOK
JlepeBbs u m1ockue rpadsl https://m.edsoo.ru/2adbb13b
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9 KUIIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
[ToBropenue. IIpencraBnenue
1 aHHbIX. OnucarenbHas 1 bubnmorexa LIOK
A ' https://m.edsoo0.ru/198d5b21
CTaTUCTUKA
[ToBTOpenue. Onepauuu Haj
2 cobbiTusiMu. HezaBucumocTsb 1 bubmmorexa LIOK
o https://m.edsoo.ru/d1523b76
cOOBITUI
3 [ToBTOopenue. JlepeBbs U MIIOCKUE | bubnnoreka [JOK
rpadbl https://m.edsoo.ru/189a4871
4 KomOunaTopHoe npaBuiio | bubnnoreka [JOK
YMHOKEHHUSA https://m.edsoo.ru/80e33{22
bu6mmoreka [IOK
5 IT 1
CPECTAHOBKI H (paKTOpHAL https://m.edsoo.ru/4803d073
6 Yucno coueTaHui U TPEYTrOJIbHUK | bubnuotexa [JOK
[Tackans https://m.edsoo.ru/5362261e
7 CBolicTBa 4YKCEN COYETaHUN 1 bubmorexa LIOK
https://m.edsoo.ru/b7229c61
bu6mmorexa [IOK
8 bunom HeroTona 1
HHOM HBTOTOH https://m.edsoo.ru/d6059ce3
9 Pemenue 3agau ¢ 1 bu6mmorexa [IOK
WCITOJIb30BaHUEM KOMOMHATOPUKH https://m.edsoo.ru/19ca3997
10 I'eomeTrpuueckas BEpOSITHOCTb. | bubnuoreka [IOK

Cry4aifHbIl BBIOOpP TOYKH U3

https://m.edsoo.ru/8f13dfbb




¢burypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 IyTu OKPYKHOCTHU
['eomeTpuryeckast BEpOSTHOCTb.
Ciy4aifHbIl BBIOOP TOYKH U3

bubmuorexa [JOK

11
burypsl Ha MJIOCKOCTH, U3 https://m.edsoo.ru/6e36b2d4
OTpEe3Ka, U3 YT OKPYKHOCTH
I'eomerprueckast BEpOATHOCTb.
2 Cny4aiiHblil BEIOOp TOUKH U3 bubnnorexa [HJOK
burypsl Ha MIOCKOCTH, U3 https://m.edsoo.ru/b16309¢9
OTpe3Ka, U3 IyTU OKPYKHOCTU
HcneiTanud. Ycnex u Heynaya.
13 Cepus UCIBITAaHUM 0 IIEPBOrO bubmorexa HOK
P s p https://m.edsoo.ru/cad0fb45
ycnexa
HcneiTanud. Ycnex u Heynaya.
14 Cepus UCIIBITAaHUH 10 IIEPBOTO bubmorexa [OK
P g p https://m.edsoo.ru/afe6e65b
ycrexa
Cepus ucneiTanuii beprymu.
15 BGPOSITHOCTI/I CO6I>ITI/I§I By cepun bubmorexa [TOK
P . p https://m.edsoo.ru/929a3d4f
ucnbITaHUN bepHymmn
Cepus ucnsiTanuii beprym.
16 BepositHocTH COOBITHI B CepUH bubmorexa [OK
P o P https://m.edsoo.ru/b238795d
ucneiTaHuil bepuynnm
Cepus ucnsiTannii bepryim.
17 BepositHOCTH COOBITHIL B CEpUH bubmorera [JOK
p . p https://m.edsoo.ru/1af59¢86
ucneiTaHuil bepuynnu
18 CryqaifHbIN BBIOOP M3 KOHEYHOTO bubnmoreka [JOK

MHOXECTBA

https://m.edsoo.ru/13f4ae51




19

20

CiyyaliHasi BEeTMYMHA U
pacrpeeneHue BEpOSITHOCTEN.
[IpuMeps! ciiydaiiHbIX BEITUYHUH

Baxxusie pacnipeneneHus —
YHCIIO MOMBITOK B CEPUH
UCIBITAaHUH /10 IEPBOTO ycrexa u
YHCJIO YCIIEXOB B CEPUU
ucnblTaHuil bepHymm
(reomeTpuuecKoe u
OMHOMHUATIBHOE PACIIPEIETICHUS)

bu6mmoreka [IOK
https://m.edsoo.ru/bd8df544

bu6mmoreka [IOK
https://m.edsoo.ru/52e85953

21

Baxnsle pacnpenenenus —
YHCJIO MOIBITOK B CEPUU
WCIIBITAHUH 70 MEPBOTO yCcIexa u
YHCJIO YCIIEXOB B CEPUU
ucnbITaHui bepHymmn
(reomeTpuyeckoe u
OMHOMMATILHOE pacrpeiesieHNs)

bu6mmoreka [JOK
https://m.edsoo.ru/5ee632bl

22

MareMaTu4ecKoe OXKHUJaH1Ie
CIIy4ailHON BEJINYMHBI.
DuzmyecKuii CMBICH
MaTeMaTH4YeCKOTO OXKHUIaHHUS.
[Ipumepsl UCOIB30BAHUS
MaTEeMaTHUYECKOTO OXXKUIaHUS

bu6mmorexa [IOK
https://m.edsoo.ru/d7eb6fbe

23

Maremarnyeckoe oXuUgaHue
CIIy4ailHON BEJIMYMHBI.
Du3nUecKuil CMBICIT
MaTeMaTHYeCKOTO OXKHUJIaHHUS.
[IpuMeps! ucnoab30BaHMS
MaTeMaTHYeCKOTO OXKHUIaHUS

bu6mmorexa [IOK
https://m.edsoo.ru/c5da9b20




Jucnepcus u crangapTHOE

bu6mmoreka [IOK

24 OTKJIOHEHHE CIIy4JaiiHOM
TIOHEHAE CLyHarHon https://m.edso0o.ru/5h33be12
BEJINYHHEI

)5 CBoiicTBa MaTEMaTUYECKOTO bubnmoreka [JOK
OXXUJAHUS U JUCIIEPCUNA https://m.edsoo.ru/e4d63928
Maremartnueckoe oXXugaHue 1

26 HUCIIEPCUS N3YUEHHBIX bubmmorexa LIOK
a P yvq https://m.edsoo.ru/4bab33fe
pacrpeeneHui
Maremartnueckoe oXXugaHue U

27 HUCIIEPCUS U3YUYEHHBIX Bubmorexa ITOK
a P y\,q https://m.edsoo.ru/aa801a29
pacrpeieneHui

)3 Hepasencto YeOrimeBa. 3akoH bubnnoreka [JOK
OOJIBIINX YHCET https://m.edsoo.ru/f100f810

29 MaremaTrueckue OCHOBaHHUS bu6mmoreka [IOK
U3MEPEHHUS BEPOSATHOCTEN https://m.edsoo.ru/fe9dafcl
Pois 1 3HadeHmne 3aKkoHa
00JBIINX YKCeN B HayKe, B

30 MIPUPOJIE U OOIIECTBE, B TOM bubmorexa LHOK

PHPOZE H ODIIECTRE, https://m.eds00.ru/2f06¢790
YHCIIE B COIIUOJIOTUYECKUX
00cJeI0BaHUSX U B U3MEPEHUSIX
[ToBTOpeHue u 0600IIEeHNE.

31 BeposiTHOCTH CitydailHBIX bubnnoreka [JOK
COOBITUI. DIIEMEHTHI https://m.edsoo.ru/0f2eb508
KOMOWHATOPUKH

1 [ToBTOpeHue u 0600IIeHNE. 3aKOH bubmuorexa [JOK
OOJIBIINX YHCET https://m.edsoo.ru/fal33¢37

Bbubanoreka [IOK

33 Hrorosast koHTpoIBHAS paboTa nommoreka L{

https://m.edsoo.ru/fd783b62




[ToBTOpeHME 1 0600IIEHNE.
Cepus ucnsiTanuit bepnysim.

34 Crny4daiiHble BETUYUHBI U | bubnnoreka [HOK
pactpenenenus. Yucnosbie https://m.edsoo.ru/58745b25
XapaKTEPUCTUKH CITyYalHbBIX
BEJIMYMH. 3aKOH OOJIBIINX YUCEI
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepseMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yJabTara
5 BeposiTHOCTB M cTaTHCTHKA
Yurtath MHPOpPMALIMIO, MPEACTABICHHYIO B TaOJMIaX, Ha AMAarpamMmax,
5.1 NPECTABIIATH IaHHBIE B BHJIE TAOJIHII, CTPOUTH IUATPaAMMBI (CTOJIOMKOBEIE
(cronmbuaTpie) U KPYTrOBBIC) 110 MAaCCUBAM 3HAYCHHUA
50 OnuceiBaTh W MHTEPIPETUPOBATh pEAIbHBbIE YHUCIOBBIE JIAHHBIE,
' MpeJICTaBJICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax
Hcnonp30BaTh AJi ONKUCAHUS JAAHHBIX CTAaTUCTUYECKUE XaPAKTEPUCTUKHU:
5.3 cpenHee apudmernyeckoe, MeIMaHa, HaWOOJbIIee W HAaUMEHbIIEe
3HAYEHHUs, pa3max
HNMeTrs npencraBieHue O Cilyd4alHOM M3MEHYMBOCTH HA IPHUMEpax IIEH,
54 (¢u3NYeCKUX  BEJIMYMH,  AHTPOIIOMETPUYECKHX  JaHHbIX, HMETh
IIPEACTABJICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NMPoBePSIEeMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA
pe3yjabTara
5 BeposiTHOCTB M cTaTHCTHKA
W3BnekaTth U npeoOpa3oBbIBaTh MHPOPMALIMIO, IPEACTABICHHYIO B BUE
5.1 Ta0nuI, auarpamm, rpaduKoB, MPEACTABIATH JaHHBIE B BUAC TaOJHII,
Jauarpamm, rpagukoB
OnucelBaTh NaHHBIE C TOMOLIBIO CTATUCTUYECKUX MOKA3aTEIEH: CPEIHUX
5.2 3HaYeHUH W Mep pacceuBaHMs (pa3Max, IUCHEpPCHs U CTaHIApTHOE
OTKJIOHEHHE)
5.3 HaxonuTth 94acTOTHI YMCIIOBBIX 3HAYEHUN M YACTOTHI COOBITHIA, B TOM YHCJIE
’ 0 pe3yNbTaTaM U3MEPEHUN U HaOII0JeHU I
Haxomuth BEpoOSTHOCTH CIydalHBIX COOBITUH B  OMNbBITaX, 3Has
5.4 BEPOATHOCTH DJIEMEHTapHBIX COOBITUH, B TOM YHCIE B OIbBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUAMHU
55 Hcnonb30Bath rpadguueckiue MOJIENHN: JePEBO CIy4aifHOIO AKCIIEPUMEHTA,

JIrarpaMMsbl Disiepa, YucaoBas mpsmas




OHepI/IpOBaTB IHOHATHUAMHU:. MHOXCECTBO, IIOIMHOXKCCTBO, BbIIIOJIHATH

5.6 orepanuy HaJl MHOKeCTBaMU: 00beAMHEHUE, ITepeceueHue, JOMOIHEHUE;
MEPEUYUCIIATH 3JIEMEHTHI MHOKECTB, IPUMEHATHh CBOMCTBA MHOKECTB
Hcnonb3oBathk rpaduyueckoe MpeACcTaBICHUE MHOXKECTB U CBSA3CH MEXIY
5.7 HUMH JUI OIIMCAHUs IPOLIECCOB U SBJICHUM, B TOM YHCJIE IIPU PEIICHUU
3a[a4 U3 APYrux y4eOHBIX MPEIMETOB U KypCOB
9 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
NpoBepseMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yabrara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekath W mpeoOpa3oBbIBaTh WH(GOPMAIHIO, MPEICTABICHHYIO B
5.1 pPa3NIMYHBIX HWCTOYHMKAX B BHUAE TabiMi, auarpamm, TpaduKoB,
NPEJCTaBIATh JaHHbBIE B BUZE TAOHII, AUarpamMm, rpadukoB
5 Pemarp 3amaun opraHu3oBaHHBIM MEepeOOPOM BapHAHTOB, a TaKXKe C
' MCII0JIb30BaHNEM KOMOMHATOPHBIX IIPABUJI U METO/I0B
53 Hcnonb3oBaTh onucaTelbHbIE XapaKTEPUCTUKHU UIsI MACCUBOB YHCIIOBBIX
' JIAaHHBIX, B TOM YHCJI€ CPEAHUE 3HAYEHUSI U MEPbI PACCEUBAHUS
5.4 HaxoauTb 4acToThl 3HAU€HUI U YaCTOThI COOBITHUS, B TOM YHCJIE [TOJIb3YAChH
' pe3ysbTaTaMi MPOBEAEHHBIX U3MEPEHUI U Ha0II0IeHN ]
HaxonuTh BEpOSATHOCTH CITy4aifHBIX COOBITUI B M3YYEHHBIX ONbBITAX, B TOM
5.5 YHUCIIe B OMNBITaX C PaBHOBO3MOXKHBIMM 3JIEMEHTAPHBIMU COOBITHSIMH, B
CepHsX UCIBITAHUN 10 IEPBOTO YCIIEXa, B CEPUSIX UCIBITAaHUN bepHyiun
56 HMMeTs npeacTaBlI€HHE O CIIy4allHOM BEIMYMHE U O pacHpelesIeHUn
’ BEPOATHOCTEM
HmeTs mpencTaBieHHE O 3aKOHE OOJIBLIMX YHUCENl KaKk O MpPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIH 3aKOHA OOJIBIITNX

qucen B IPUPOE U 00IeCTBe




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBnenue NaHHBIX B BUZAE TAaONHWI, AUarpamm, rpadukoB. 3amoiHEeHUe
51 TaOJMIl, YTEHWE W MOCTPOCHHME IuarpaMM (CTOJIOMKOBBIX (CTONOUATHIX) WU
' KpYroBbix). UTeHue rpaduKoB pealibHBIX MpoLeccoB. M3Bneuenne napopmanun
U3 IUarpamm u TabJiull, UCIIOJIb30BaHUE U UHTEPIIPETALHS TaHHBIX
OmnwucartenpHasi CTaTUCTHKA: cpeaHee apupMETHYecKoe, MeAuaHa, pa3Max,
5.2 HauOoJplllee ¥ HaUMEHblIee 3Ha4eHHUs HaOopa YMCIOBBIX JaHHBIX. [Ipumeps
CIIy4aiiHOM M3MEHYUBOCTH
CrnyyaiiHplli SKCIIEpUMEHT (ONBIT) U CiydaiiHoe coObiTHe. BeposTHOCTH u
53 yactoTa. Poilb MallOBEpOSATHBIX M TPAKTHUECKU JAOCTOBEPHBIX COOBITHI B
npupoe u B oduiectse. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEN
I'pad, Bepumna, pedpo. Crenens BepimuHbl. Yncno pédep u cymmapHasi CTETIeHb
54 BepiuH. [Ipencrasnenue o cBsa3Hoctu rpada. Lenu u uukisl. [1ytu B rpadax.
' O6xox rpada (ditnepoB myTh). [IpencraBnenue o6 opueHTHpOBAaHHOM rpade.
Pemenue 3ana4 ¢ momorisio rpadoB
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpencraBienre qaHHBIX B BUAE TaOIUI, AUarpaMM, TpaduKoB
5 MHOX€eCTBO, 3JJIEMEHT MHOXECTBa, MOAMHOXecTBo. Omnepanuu  Haj
MHOKE€CTBaMU: 00bEAMHEHNE, TIEpEeCceUeHHE, JOIIOJTHEHUE
53 CpolicTBa onepauuii HaJ MHOXXECTBAMHU: IIEPEMECTUTEIIBHOE, COYETATEIBHOE,
’ pacnpenenTeNnbHOE, BKIOYCHUS
5.4 Hcnonb3oBanue rpaduyueckoro mpeaCTaBICHUS MHOXKECTB JJs OMNHCAHUA
' pealIbHBIX MPOLIECCOB U SBJICHUH, PU PELICHUN 3a]1a4.
55 W3mepenue paccenBaHus AaHHBIX. Jlucrepcuss U CTaHAAPTHOE OTKJIOHEHHUE
' YHCIIOBBIX HAOOpOB. J[MarpamMMa paccenBaHUs
DneMeHTapHble COOBITHS ~ Ciay4aiiHoro ombiTa. CrydaiiHble  COOBITHSL.
5.6 BepositHocTi  coObITHiL. ONBITEI C PaBHOBO3MOXHBIMU — DJIEMEHTAPHBIMH
’ coOpiTussiMu.  CryuaiiHeiii  BeIOOp. CBSI3p  MEXIYy MallOBEPOSTHBIMH U
MPaKTUYECKH TOCTOBEPHBIMU COOBITUSIMHU B IPUPO/IE, OOIIECTBE U HAYKE




JlepeBo. CBoiiCTBa 1€pEBbEB: €AUHCTBEHHOCTD IIyTH, CYILIECTBOBAHUE BUCSYEU
5.7 BEPIIMHBI, CBS3b MEXKJIYy YHCIOM BepIIMH H uuciaoMm pédep. Ilpasuio
yMHOKeHus. Pemienue 3aa4 ¢ moMoipto rpados
[IporuBononoxkueie  coObiTst. Jlmarpamma Oiinepa. OObeAMHEHHE W
5.8 nepeceueHue coObiTHil. HecoBmecTHble coObiTus. DopMyna  CIOXKECHHUS
BEPOATHOCTEMN
5.9 YcnoBHas BeposaTHOCTb. [IpaBuiio ymHoxxenus. HezaBucrumeblie coObITHS
[IpencraBienue sKkcrepuMeHTa B BUE JiepeBa. Perienue 3a1au Ha HaxXOXKIeHUE
5.10 BEPOATHOCTEH C TIOMOIIBIO JIepeBa CIYYalHOrO0 SKCIEPUMEHTA, JUarpamm
Ditnepa
9 KNIACC
Kon IIpoBepsieMblii 31eMeHT cOep:KAHUA
5 BeposiTHOCTB 1 cTaTUCTHKA
[IpencraBnenne JaHHBIX B BUJIE TaONUI], TUarpaMm, rpadukoB, MHTEPHpPETALUS
5.1 TaHHBIX. YTeHHEe M TOCTpOCHHE TaONHWI, JuarpamM, TpapuKOB MO pPEATbHBIM
JTAaHHBIM
5.2 [TepecranoBku U hakTopHa
5.3 CoueTaHus U 4UCIIO COYETAHUU
54 Tpeyronsuuk [lackans. Pemenue 3a1ay ¢ HCoOAb30BaHUEM KOMOUHATOPUKHI
55 I'eomerpuueckast BeposATHOCTb. CiydaliHbIi BBIOOp TOYKM U3 (UTYypbIHA
' IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTHU
5.6 Ucneitanue. Yenex u Heynaya. Cepust HCIIBITAaHUH /10 TIEPBOTO ycexa
57 Cepus wucnbiTanuii bepHymau. BeposTHocTH cOObITMI B cepuM HUCHBITAHUIN
' Bepuymiu
5.8 CrnyyaiiHas BeIMUMHA U paclpesiesieHue BeposiTHOCTEN
5.9 Matemarnueckoe oxxuianue u gucnepeus. [lpumepsl MaTeMaTnyeckoro 0kxu1aHus
' KaK TEOPETUYECKOTO CPEAHETO 3HAUE€HHUSI BETUUNHBI
5.10 MatemaTnueckoe 0KMIaHuE U JUCTIEPCUS CIIy4allHOM BETUYUHBICIHUCIIO YCIIEXOB B

cepuu UcnblTanuii beprysmm»

5.11

[TonsiTre o 3aKoHe OONBIIMX YKcel. M3MepeHne BeposiTHOCTEH ¢ TTIOMOIIBIO YacTOT.
Ponb u 3HaueHne 3akoHa OONBIIMX YUCEN B MPUPOJIC U 00IIECTBE




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUAMH: MHOXKECTBO, IOJMHOXKECTBO,
orepanuu HaJl MHOKECTBAaMH; YMEHHE OIEepPUPOBATH MOHATHIMU: Tpad,
CBSI3HBIU rpad, AepeBo, MUK, IPUMEHSTh UX IPU PELICHUH 33]]a4; yMEHUE
UCIOJIb30BaTh Ipaduueckoe MpeACTaBICHHE MHOXKECTB JUIsl OMHMCAHUS
pealIbHBIX MPOLIECCOB U SIBJIEHUM, IPU PEILICHNY 3a/1a4 U3 IPYTrUX y4EOHbIX
IIPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMH: OIPCACICHUEC, AKCHMOMA, TCOPCMa,
JOKa3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI W KOHTPIIPUMCPLI, CTPOHTH
BBICKAa3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHHEe OnepupoBaTh MOHATHAMU: HATYPAJIBHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHUCJIO, JEIMMOCTb HaTypaJIbHBIX YMCEJl, IPU3HAKYU JEITUMOCTH,
LEJIOE YUCII0, MOJYJIb YHCIa, OOBIKHOBEHHAs! IpO0b U JIeCSITUYHAsL 1pO0b,
CTaHJApPTHBIN BUJI YMCJIA, PALIMOHAIBHOE YHCII0, UPPALMOHAIBHOE YHCIIO,
apu@MeTHUyecKuil KBaJpaTHbIM KOPEHb; YMEHHME BBINOJIHATH IEHCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAAOYMBATH YMCIIA, PEACTABIATh YUCIA HA
KOOPJIMHATHOW NPSIMOM, OKPYIVIATh YHCIIA; YMEHHUE JeJaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh MOHATUAMU: CTEIEHb C LEJIbIM I0KAa3aTeeM,
apuMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTeNeHU OoJiblie
€MHUIIBI, YMEHHE BBITIONHATH Pacu€Thl MO GopMyiam, mpeodpa3zoBaHus
LEJBIX, JTPOOHO-PAIMOHATBHBIX BBIPAXKEHUN U BBIPAKEHUN C KOPHSIMH,
Pa3JIO)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM
dbopMyI pa3HOCTH KBaJPaTOB U KBaJapaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh MOHSITHSIMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJIHOM MEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE ypaBHEHHUs, JApoOHO-
palOHaJIbHBIE YpPaBHEHUS C OJHOM TEPEMEHHOW, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JMHEHHBbIE HEpPaBeHCTBA M MX CHCTEMBI,
KBaJ[paTHbIE U TPOOHO-pallMOHATILHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE IIPH PELIEHUH 334 U3 IPYTUX NIPEAMETOB U NMPAKTUIECKUX
3aJa4; YMEHHE HUCIOJIb30BaTh KOOPAUHATHYIO MPSAMYIO U KOOPAUHATHYIO
IJIOCKOCTh JIJIs1 U300pakeHus pelIeHU ypaBHEHU, HEPABEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMM: (YHKUMA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEKYTKH BO3PACTAHHS,
yObIBaHMsI, HauOoJblllee W HAaMMEHbIEe 3HAYeHUS (DYHKIMH; yMEHHE
ONEpUpPOBAaTh TOHATUAMH: MpsMas TMPONOPUUOHAIBHOCTh, JIMHEHHAs
byHKIMA, KBajpaTuyHas (YHKOUS, oOpaTHas NPONOPHUOHANBHOCTD,
napabosa, runepoosa; yMeHue CTpouTh rpaduku yHKIHA, HCTIOIB30BaTh
rpaduKy A7 ONpEAETCHUs CBOWCTB IMPOIECCOB M 3aBUCHUMOCTEH, A
pelieHns 3a/1a4 W3 JPYTUX YYeOHBIX MPEIMETOB M pealbHOW KHU3HH;
yYMEHHUE BBIpaXKaTh (HOpMyJIaMH 3aBHCUMOCTH MEXIY BeTUUNHAMH

YMmeHune OIIepUPOBATh HOHATHAMMU: [10CJIEI0BATENbHOCTb,
apudMeTHUecKasi 1 TeOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOIb30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, OPMYIIBI CyMMBI M OOIIETO YIEHA MPH
pellleHnu 3a7ady, B TOM YHUCIIE 3a7ad U3 JAPYruxX y4yeOHBIX MPEAMETOB U
peanbHOU KU3HU

VYMeHue pemars 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, A0JIH
Y 4aCTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTb IOKYIIOK U YCIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YHpPaBJIEHUS JUYHBIMH U CEeMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUS], ypAaBHEHUS1, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4yd, MCCIEIOBATH IOIYYCHHOE DPEIICHUE U
OLIEHUBATh MIPABJIONOA00HOCTb NOJYYEHHBIX Pe3yJIbTaTOB
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YMeHue onepupoBaTh NOHATUSAMU: (PUTYpa, TOUKA, OTPE30K, IpsIMast, 1y4,
JIOMaHasl, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH W
PaBHOCTOPOHHUII ~ TPEYrOJIbHUKH,  IPSIMOYTOJIbHBI  TPEyroJibHUK,
MeAraHa, OHMCCEeKTpuca M BBICOTa TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,
napaujenorpaMM,  poM0, NPSAMOYrOJbHHUK,  KBaJpaT, Tpameuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
burypamu; yMeHue perath 3aJa4u, B TOM YUCIIE U3 TIOBCETHEBHOM KHU3HH,
Ha HAXOXKJEHHE I'€OMETPUUYECKUX BEINYMH C NMPUMEHEHHEM H3Y4YEHHBIX
CBOICTB puryp u ¢pakron

YMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapauIEIbHOCTh U NEPIEHANKYIISIPHOCTD MPSAMBIX, YTOJI
MEXJY NpSAMbIMH, MEPHEHIUKYJSAp, HAKIOHHAsA, NPOEKIHs, Mojodue
¢buryp, 1nomoOHbIe TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH U
NpsIMOM; yMEHHE pAClO3HaBaTh DPABEHCTBO, CHUMMETPHUIO M M0a00ue
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX B OKpPYKaIOILLEM
Mupe

YMeHue onepupoBarh MOHATUAMU: JJIUHA, PACCTOSIHUE, Yroa (BeIHMYUHA
yria, CHHYC U KOCHHYC yIJIa TPE€yroJIbHUKA), IIJI01Ia/lb; YMEHUE OLICHUBATh
pa3Mepbl TIpPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHE
MPUMEHSTHh (POPMYIIBI IIEPUMETPA U IO MHOTOYTOJIbHUKOB, JJIMHBI
OKPYKHOCTM W  IUIOU[aAd  Kpyra, oObeMa  MpsIMOYTOJIBHOIO
napajuiefienunena;  yMEHHe  IPUMEHATh  IpPHU3HAKW  pPaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYTrOJIbHUKA, TEOPEMY




[Tucdaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS IJIsSI BBIYMCICHUS JUIHH,
pacCTOAHUH, TJIOIIAACH

12

YMmenune u300pakaTb IUIOCKHME (QUTYppl W WX  KOMOHMHALUH,
IPOCTPAHCTBEHHBIE (UTYPbl OT pPYKH, C TIOMOILIbIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIbHOMY OIHCaHHIO
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YMeHue onepupoBarh NOHATHAMU: NPSAMOYIOJbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YKCII0, CKAIIPHOE IIPOU3BEIECHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIs IPEJCTABICHUS JaHHBIX U PELICHU 3aa4, B
TOM YHCJI€ U3 JPYrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH

14

YMeHue oneprpoBaTh MOHIATUSMU: CTOJIOUKOBBIC U KPYTOBBIC THArPAMMBI,
TaOJIMIBI, CpelaHee apuPMETHUECKOoe, MeIuaHa, HauOoJbIIee W
HaVMEHbIIIEe 3HAUCHHs, pa3MaxX YMCIOBOTO HaOOpa; yMEHHE H3BIICKATH,
UHTEPIPETHPOBATH U TIPEOOPA30BLIBaTh MH(DOPMAIIHIO, TIPEICTABICHHYIO
B Ta0JIMIIaX ¥ HA TUarpaMMax, OTPaKAIOIyI0 CBONCTBA U XapaKTEPUCTUKH
peanbHBIX MPOIECCOB M SIBJICHUW; YMEHHE paclio3HaBaTh W3MEHYMBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh IMOHATUSAMHU: CIIy4alHbI ONBIT (CiydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHO€ COOBbITHE  (PJIEMEHTapHBIH  HCXON)
CIIy4aifHOTO OTIBITA, CIYyYallHOE COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4alHBIX COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU; YMEHHUE PeIlaTh 3a1a4K
METOZI0M OpPraHM30BaHHOIO Iepedopa M C HCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHME OILIEHUBaThb BEPOATHOCTH pEalbHBIX COOBITUH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX MU MaJOBEPOSTHBIX
COOBITHI B OKpY)KalollleM MHpPE M B JKM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMmenue BLI6I/IpaTI> HOI[XOI[HH_II/Iﬁ I/I3y‘IeHHBII71 MCTOI IJI1 pCHICHUA 3a1a1H,
MNPUBOJAUTE NPHUMEPBI MATEMATUUCCKHUX SaKOHOMepHOCTeI\/’I B IIpUpOAC U
JKU3HH, PACIIO3HABATh MPOABIICHHUEC 3dKOHOB MATCMATHUKH B HMCKYCCTBC,
OIMUCBIBATH OTACJIBHLIC BBIAAIOIMIUCCA PE3YJIbTAThI, IMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMAaTUKN KaK HAYKH, IPUBOJUTL IMTPUMEPbI MATEMATUUCCKHUX
OTI(pLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCGMHpHOfI HUCTOPUHA




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Hucna 1 BIYUCICHUS

1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eIMMOCTH LEIbIX YUCET

12 OOBIKHOBEHHBIEC U JACCATUYHBIC IPOOU, MPOIEHTHI, OECKOHEUHBIC MEPUOINIECKHE
’ apoou

1.3 Panmonaneublie yncna. Apudmernyeckue onepanuy ¢ paliMoOHAIbHBIMU YHCIaAMU

14 JleiicTBuTenbHBIC 4YHcla. ApUPMETHYECKHE ONEpaluud C JICHCTBUTEIbHBIMU
’ JHCIIaMU

L5 [TpuGnmxEHHbIE BBIUMCIICHUS, TIpaBWia OKPYIJICHHs, NPUKHIKA M OICHKA
' pe3yabTaTa BEIYUCIEHUI
2 Anrebpandeckue BbIpaKeHUS

2.1 bykBeHHble BbIpaXeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )

5 Crenenp ¢ uenbiM mokazateneM. CTemeHb C palMOHAJIbHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeNIeHU

2.3 MHorouneHsl

24 Anrebpanyeckas 1po0b

)5 ApudmeTrueckuii KOpeHb HaTYpadbHOU cTerneHu. J{elcTBus ¢ apudMeTuyecKuMu
' KOPHSIMH HAaTypadbHOU CTEICHH
3 VYpaBHEHUsI U HEPABEHCTBA

31 Ilensie u apoOHO-palMoOHaNbHbIE ypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
’ ypaBHEHUI

39 Lensle u apoOHO-palMOHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

33 Pemrenre TeKCTOBBIX 3a7a4
4 YucnoBele NOCIEI0BATEIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

4.2 Apudmernueckas 1 reomeTpuyueckas mporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
5 OyHKIMH

Oynk1us, cnocoOs 3ananus GpyHkuuu. ['paduk Gyaxun. O06nacTs onpeneneHus u

51 MHOecTBO 3HaueHu pynkuun. Hynn @ynkiun. [IpoMexyTky 3HAKOIOCTOSIHCTBA.

o [TpomexxyTkl MOHOTOHHOCTH (PYHKIMH. MaKCUMyMBI U MHHUMYMBI (YHKIIHH.
Haubonbiiee u HanMeHbllee 3HaUeHEe (YHKIIUU Ha TPOMEKYTKE

6 KoopannaTsl Ha IpsIMOii U TIOCKOCTH

6.1 Koopnunarnas npsimast

6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus




7.1 I'eomerpuueckue GpUrypsl 1 UX cBOICTBA
7.2 TpeyroiabHuK
7.3 MHOroyrojabsHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruieCKuX BETMYNH
7.6 BexkTops! Ha TiocKoCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OrnucarenpHas CTaTUCTHUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads
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