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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHAa 00ECIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAOHKEHUs 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. PazButue y o0ydaromumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HAYKOU SIBJICHUHN U MPOLECCOB
B NIPUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAyYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreunMBaeT pa3BUTHE YMEHMsI HaOJI0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTU, TpPeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHUS] OOYJaroMIMXCSA: OHM HCIOJB3YIOT JACIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusl, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
ananoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIHOW  JICATEIBHOCTH OOYYaroMIMXCs, TOTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3aliei JesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B cTpykType nporpammsl yaeOHOTO Kypca «Anredpay NIt OCHOBHOTO OOIIIETo
o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATeIbHO-METOANYECKUE JINHUU:
«Uucna © BBIUKCIEHUS», «ANTEOpanyeckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX COJAep)KaTEIbHO-METOTUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
JIpYrUMU ero JuHusMd. B xome wu3ydeHuss yd4eOHOro Kypca oOydarouumcs
MPUXOIAUTCS JIOTHYECKH PACCYXKaTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMmy y4eOHOTO Kypca «Ajredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO Maremarudeckoro s3bika. ComepxkaTenbHOW U
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JaNbHEUIIEr0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaroIIMXCs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
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IIPEACTABJICHUI O IEUCTBUTEIBHOM YKCIIE. 3aBEPILICHUE OCBOCHHMS YMCIOBOM TUHUU
OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandecKux JIMHUHA — «AJTeOpandecKue BhIPAKEHUSD)
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHUIO y OOYyYaIOIIMXCS
MaTEMaTUYEeCKOro armapara, HeoOXOAMMOTrO JJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEMETOB U MTPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi Y4eOHBIN MaTepHall TPYNIUPYETCsS BOKPYT pallMOHAIbHBIX
BbIp@KEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHE MAaTEMaTUKH Kak S3bIKa IS
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIE]ei, OMHUCAaHMWs TPOLECCOB U SIBJICHUUN
peanbHOTO MUpa. B 3a1aun oOyueHus anredpe BXOIAT TaKkKe AaJIbHEHIIIEe pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YaCTHOCTH, JJIsI OCBOEHHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHWE HABbIKAMU  JCAYKTUBHBIX  PACCYXICHUI.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUEeCKON JTUHUM HAIIEJIEHO HA TIOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUMSIX KaK BaKHEHIIEH MaTeMaTHU4ecKOW MOJENu
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUM B IPUPOAE U
obmrectBe. M3yueHnue maTepuaa crnocoOCTBYeT pa3BUTHIO y O0OYHAIOIITNXCSI YMEHUS
UCIIOJIb30BaTh Pa3jMuYHbIe BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHue
MPEJICTABICHUI O POJTU MAaTEMATUKH B PA3BUTUN ITUBUIIM3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna © BBIUHUCICHUS», «ANTEOpanyecKre BBIPAKEHUS», «YPaBHEHHUS U
HEPABEHCTBA», « DyHKINW.

Ha uzyuenue yueGHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Heento), B 9 kinacce
— 102 gaca (3 yaca B HezielNIO).

['eomeTpusi Kak OOWH M3 OCHOBHBIX PAa3[ejOB HIKOJbHOM MATEMAaTHKH,
UMEIOIINNA CBOEH 1ENbl0 00€CTeunTh M3yYeHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHWM W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [I[eHHOCTh M3ydeHus reoOMeTpUH Ha YpOBHE OCHOBHOTO
o011ero 00pa3oBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOLIUICS YUUTCS IPOBOIUTD
JIOKA3aTEIIbHBIE PACCYKIAEHHUsI, CTPOUTH JIOTUYECKUE YMO3AKIOYEHHUsI, TOKA3bIBATh
VWCTUHHBIC YTBEPKIECHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOIUTH
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BCTpEYAIOLIMXCS B peadbHOM Ku3HU. OOydaromMiics OHKEH HayYHThCS
OTPEJICIUTh TEOMETPUUYECKYIO (DUTYpPY, OMUCATh CIOBAMM JAHHBIM 4YEpPTEX WIH
PUCYHOK, HAWTH IJIOLIAh 36MEIBHOTO YYacTKa, paCCUYUTATh HEOOXOAUMYIO JUTUHY
ONTOBOJOKOHHOTO KaOeyss wiu TpeOdyeMmble pa3Mepbl Tapaxa sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsl, BBIUUCIUTEIIbHAS JUHUSA B U3YYEHUH T€OMETPUHU.
[Ipu peleHuun 3aay NPAKTUYECKOTO XapaKTepa OOYy4arolUNCsS YYUTCS CTPOUTHh
MAaTEeMaTU4YECKUE MOJEIM PEaJbHbIX JKU3HCHHBIX CUTyallud, IPOBOIUTH
BBIUHCIICHUS U OLICHUBATh aJICKBATHOCTH MOJIYYEHHOT'O PE3YJIbTATA.

KpaitHe BaxHO NOMYEPKUBATH CBSI3U TEOMETPUM C JPYTUMHU YUEOHBIMU
npeaMeTaMy, MOTUBUPOBATh UCIIOIb30BaTh ONMPEICICHUS] T€OMETPUUYECKUX PUTyp
U TIOHATUM, JIEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHU B (U3UKE U
TeXHUKE. OTH CBS3M Haubojee SIpPKO BUAHBI B TeMax «BekTopb»,
«Tpuronomerpuueckue CcooTHOLIeHUsA», «Meron xkoopauHat» u «Teopema
[Tudaropar.

Yuebnsiii kypc «l'eoMeTpusi» BKIIOYAET CIEIYIONIME OCHOBHBIC pa3Jeiibl
comepxkanus: «l'eomerpuueckue (GuUrypel U UX CBOHCTBay, «l3mepeHue
FEOMETPUUECKUX  BEIUYMH», «JleKapTOBBI KOOpAMHATBI HAa  IIJIOCKOCTHY,
«BekTopbl», «/[BrkeHus maockocTny, «IIpeodpazoBanus mogo0usy.

Ha usyuyenue yue6Horo kypca «I'eomerpusi» orBogutcst 204 vaca: B 7

KJ1acce — 68 yacoB (2 yaca B HeJlento), B 8 kiiacce — 68 yacoB (2 yaca B HEJIENIO), B
9 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

B coBpemenHoM 1udpoBOM MHUpPE BEPOATHOCTh U CTATUCTHKA MPUOOpETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUUECKUX MPUIIOKEHUMN, TaK U
UX pOJIM B 00Opa30oBaHUM, HEOOXOJUMOM Ka)XJOMy 4deloBeKy. Bospacraer umcio
npodeccuii, pu OBIaJACHUN KOTOPBIMU TpeOyeTcs xopolias 6a30Basi MOATOTOBKA B
00J1aCTU BEPOSTHOCTU M CTATUCTUKH, TaKas MOJATOTOBKA Ba)kKHA JIJISI TIPOJIOKCHUS
oOpa3oBaHus U JIs YCIIEUTHOW MpodeCcCHOHAIBHON Kapbephl.

Kaxxiplii 4eT0BEeK MOCTOSIHHO MPUHUMAET PEUICHUS HA OCHOBE UMEIOIINXCS Y
HEro JaHHBIX. A IS 000OCHOBAHHOTO MIPUHATHS PELICHUS B YCIOBUSAX HEIOCTAaTKa
WM M30bITKAa UH(pOpMAIUKU HEOOXOJAUMO B TOM YHUCJIE XOpouio chOpMUPOBAHHOE
BEPOSTHOCTHOE U CTATUCTUYECKOE MBIIIICHUE.

MeHHO TOPTOMYy OCTpO BCTajga HEOOXOAUMOCTh chopmMupoBaTh Yy
oOy4Jarormuxcs (yHKIIMOHATBHYIO TPAMOTHOCTD, BKJTIOYAIOIIYIO B C€0s1 B KQ4eCTBE
HEOTHEMJIEMOM  COCTABIISIIOIIEH  YMEHHME  BOCIPUHHUMATh W KPUTUYECKU
aHANIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, MOHUMATh
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npuobiaer oOyyaroumxcs K OOIIECTBEHHBIM HHTepecaM. l3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpPraHHU3alM mepedopa M moacuyéra Yucia
BApUAHTOB, B TOM YHUCJIE B MPUKIAJHBIX 33/7a4ax. 3HAKOMCTBO C OCHOBaMH TEOpUU
rpaoB co31aéT MaTeMaTHUeCKUi (PyHAaMEeHT AJis (OpPMUPOBAHUS KOMIIETEHIUI B
obnacty MHPOPMATUKU U HUPPOBBIX TexHOJOrui. [Ipy M3ydeHHH CTaTUCTUKU U
BEPOATHOCTH OOOTAIIAIOTCS MPEACTABICHUS OOYYalOIIMXCS O COBPEMEHHOM
KapTUHE MHpa M METOJIax €ro MCCleNO0BaHHs, (pOopMUpYETCS MOHMMAHHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIIMAIBHO 3HAUMMOM MH(GOPMALIMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUS.

B cooTBeTcTBUM € TaHHBIMHU LIETSIMU B CTPYKTYpPE MPOrpaMMBbl y4eOHOT0 Kypca
«BepoATHOCTh M CTAaTUCTUKA» OCHOBHOTO OOIIEro 0O0pa30BaHUS BbIACIICHBI
CIelyIolMe CoAepKaTelbHO-MeToAnueckue auHuu: «lIpencraBieHne NaHHBIX U
onucaTrenbHas CTaTHUCTUKa», «BeposSTHOCTBY, «DIeMeHThl KOMOMHATOPUKH,
«BBeznenue B Teoputo rpadoBy.

Copnepxxanue nuaun «lIpencraBneHue NaHHBIX U ONUCATEIbHAS CTATUCTHKA
CIIY’KUT OCHOBOM 11711 (DOPMUPOBAHUS HABBIKOB PaOb0THI C UHGOPMAIIMEH: OT UYTCHUS
Y MHTEpHIpeTaund WH(pOopManuu, IpeiICcTaBICHHON B TaOnMIaxX, HA AUarpaMMax u
rpadukax, 10 cOopa, MPEJCTABICHUS U aHalW3a JaHHBIX C HCIOJb30BaHUEM
CTAaTUCTUYECKUX XapaKTEPUCTHK CPEeIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydJaroniyecsi y4aTcsi CUMTBIBATb W HMHTEPIPETUPOBATH [AHHBIE, BBIIBUTATH,
apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEHIINE THUIMOTE3bl, Pa3MbILUIATh HaJ
(dakTopaMy, BBI3BIBAIOIIMMHU W3MEHUMBOCTb, M OLEHUBAaTh HMX BIUSHUE Ha
paccMaTpUBaEMbl€ BEJIMYMHBI U IPOLECCHI.

NHTYUTUBHOE NpPENCTABICHUE O CIy4alHOW W3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCS MOTHUBUPYIOLIIEM OCHOBOW IS
U3Y4YEHUsI TEOPUH BEpOSTHOCTEW. boibllioe 3HaUYeHHE HMMEIOT MNPAKTUYECKUE
3aJlaHHs, B YACTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMH MOJEISIMHU.

[TonsiTue BEpPOSITHOCTH BBOJUTCSA KaK Mepa NpaBIONOA00Us CIIy4ailHOTrO
coObrtusi. [lpm wu3ydyeHun yueOHOro Kypca oOydarolMecss 3HaKOMSTCA C
MPOCTEUIIMMU METOJAMU BHIYUCIICHHS BEPOSITHOCTEN B CITy4alHBIX SKCIIEPUMEHTAX
C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU HCXOJAMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMHU CTaBUTh M pelIaTh Oosiee CIOXKHBIE 3anayd. B yueOHBIN Kypc
BXOJST HAYAJIbHBIE IPEACTABICHHUS O CIyYallHbIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTEePUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOLIMXCS C
MHO>KECTBAMU M OCHOBHBIMHU OIE€palMsIMUA HaJl MHOYKECTBAMH, PACCMATPUBAOTCS
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B 7-9 kmaccax usydaerca yueOHBIH Kypc «BeposiTHOCTh M CTaTUCTHKA», B
KOTOPBIN BXOAAT pasnensl: «[IpencraBieHne 1aHHBIX U OMUCATENbHAS CTATUCTHKAY,
«BepoaTHocThY», «DIIeMEeHTH KOMOMHATOPUKIY, «BBeneHne B Teopuro rpadoBy.

Ha uzydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOaUTCA 102
yaca: B 7 kiacce — 34 yaca (1 gac B Heziento), B 8 kinacce — 34 vaca (1 yac B Hezieno),
B 9 knacce — 34 gaca (1 gac B HezenIO).
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COAEPXKXAHUE OBYUYEHUA

Anrebpa
7 KJIACC

Ywucsia v BBIYMCIEHUS

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsTwe palMOHAaIBLHOTO 4YHCA, 3alUCh, CpPaBHEHUE,
YOOPSAIOYMBAHUE  pAlMOHANBHBIX  uuced. ApudmMernyeckue JEHUCTBUS C
palMOHAIBHBIMYA YMCiIamMu. PellieHue 3aad U3 peaibHOW NMPaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM IIOKa3aTeJIeM: OIpelesieHne, NpeoOpa3oBaHKe
BBIPQXEHUI HA OCHOBE OIpENIEICHMs], 3aUCh 00NbIINX yucen. [IponeHTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7aud Ha
MPOIIEHTHI, PEIICHUE 3a7a4 U3 PEaTbHON MIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMMOCTH, PA3JIO)KEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

Peanpubie  3aBUCMMOCTH, B TOM 4HClIe TpsiMas W oOpaTHas
IPONOPLIMOHAIBHOCTH.

AJuiredOpanvecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOM. JlomycThMble
3HaueHUs nepeMeHHbIX. [Ipencrapnenne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJICCTBEHHO paBHbIC BBIPAXECHHS, TNpaBWIa MPeoOpa3oBaHUS CyMM U
MPOU3BEECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEIEHUS MOJAOOHBIX ClaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

Opnnowiensl U MHOTOWIEHBI. CTeneHb MHOTOWIeHa. CloXKeHue, BHIYMTAHHUE,
YMHOXEHUE MHOTOWICHOB. DOPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBAJIpaT CYMMBI
U KBaApat pazHocTh. @Popmylia pa3HOCTH KBaJIpaToB. PasiioxkeHre MHOTOWICHOB Ha
MHOKHUTEJIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHe, KOpPeHb YpaBHCHHWs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUH.

JluHeniHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHMUS, pEUICHUE JINHENHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3amaun. Pemnenne TeKCTOBBIX 3a1a4 € MOMOUIBIO YPABHEHUH.
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DYMERTGAREAY :

JIMLHCHUHD. ByMs IlepeMeHHBIMH. Penienue cucrem ABHCHUU
gﬂ KTPOH I JJ,I'IMCI:I-C{[ M p yp

CIIocoOoOM ITIOACTAaHOBKMU. HpI/IMepBI pecHus TECKCTOBBIX 3a4a4 C IOMOIIbIO CHUCTEM




DyHKIUU

Koopaunara Touku Ha npssMou. UnucIIoBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucremMa kKoopauHat, ocu Ox u Oy. AGciycca U opAvHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpaduxoB peanbHbIX 3aBUcUMOcTei. [Tonstue pynkiuu. I'papuk pyHkumu.
CaoiictBa dynkimii. Jluneiinas ¢yukuus, e€ rpaduk. ['padux Gpynkuun y = [x|.
['paduyeckoe penieHre TUHEHHBIX YPaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KUIACC

Yucia v BIYMCICHUSA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecatruunblie TpUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBOMCTBAa apuMETHIECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHUE K TPEOOPa30BaHUI0 YHCIOBBIX BBIPAXKEHUN
Y BBIUKCIICHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenens ¢ UenbIM NTOKa3aTeneM U €€ cBoricTBa. CTaHIapTHAS 3alKMCh YHCIA.

AuredpanvyecKue BbIPAKECHUSA

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JeJeHHE alreOpandeckux ApoOei.
PanronanbpHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMysa KOpHEH KBaJApaTHOTO ypaBHeHUs. Teopema
Buera. PemeHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIIpeTaAlUs YPABHEHUM C ABYMS MEPEMEHHBIMU U CHUCTEM
JMHEMHBIX YPAaBHEHUU C JABYMs IE€peMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHENHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aareOpanvdecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEHHBIX HEPABEHCTB C OAHOM MTEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkuu. OOIaCTh ONpeAesieHrs U MHOXKECTBO 3HAUEHUI (PYHKIUH.
CrniocoOsI 3a1aHusT PYHKIIHM.

/
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I'paduk_byakumu. Utenne choiictB (yHkimu mo eé rpaduxy. IIpumeps
ORI SANNCAH dynx paduxy. IIpumep

IFRAPKHKPB éljﬂlf@ﬁ MAPRHAIOIIMX QCATIBHBIC IIPONECCCHI.




@DYHKIMU, OMNMUCHIBAIOIINAE TPSIMYI0 H OOpaTHYI MPOMOPIHOHATLHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIHK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIEeHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucsia ¥ BbIYMCICHUS

ParnmonanpHplie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE APoOU. MHOXECTBO ACHUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHEHHE JIEWCTBUTENIBHBIX YHWCEN, AapUPMETHUYECKUe JEHUCTBHS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroILeM MUpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. Pelienne ypaBHEHUN, CBOASIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOASIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-paliMoOHAIBHBIX YpaBHEHM. PereHue TEKCTOBBIX 3a/1ady
anredpandyeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEpEMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTteM 1ByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHou. PemieHue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBEeHCTBaA.
['padmyeckas MHTEpHpeTalyss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopauHATHI
BEPIIMHBI TapaboJibl, OCb CAMMETPUH MapadOJIbL.

/
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[loHsiTHE YKCITIOBOM MOCIENOBATEILHOCTH. 3aJaHHUE IOCIEI0BATEIBHOCTH
pekyppeHTHO (popMyoit u hopmysiol n-ro dieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmysbel n-ro 4jieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBbI MIEPBBIX 71 UJIEHOB.

N300paxeHne 4YIEHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.

I'eomerpus
7 KIIACC

Hauanbnble nonstus reomerpun. Touka, mpsmas, OTpe30K, Jyd. Yroi. Busl
yrioB. BeprukanbHble M CMeXHbIE yIuIbl. buccexkrpuca yria. JlomaHas,
MHOI'OyroyibHuK. [IapaiineapHOCTh U EpIEeHIUKYIIAPHOCTD IPSIMBIX.

Cummetpuunbie purypbsl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOIEM MHPE.

OCHOBHBIE TIOCTPOECHHUSI C IMOMOUIBIO LHPKYJSA W JIMHEHMKH. TpPEyroiabHUK.
Bricora, Menuana, OUucCeKTpuca, uX CBOMCTBA.

PaBHOOeApeHHBII W  PAaBHOCTOPOHHUM  TpeyroiabHuku. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa M MPU3HAKK PAaBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIBbHUKOB.

CBolicTBa M NPU3HAKYU MMAPAJUIEIBHBIX NpsMbIX. CyMMa yrioB TPEYrOJIbHUKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyroNbHBIA ~ TpeyrodbHUK. (CBOMCTBO MeEIHAHBI MPSAMOYTOJIBHOTO
TPEyTOJbHUKA, IPOBEAEHHOM K TUIIOTEHY3€e. [Ipu3Haky paBeHCTBaA NPSIMOYTOJIBHBIX
TPEYTOJAbHUKOB. [IpsIMOYTONBbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUTMHE
JIOMaHOW, TeopemMa O OoJblieM yrie W OOoJblIel CTOPOHE TPEyroidbHUKA.
[leprieHIUKYJISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTto TO4YeK. buccekrtpuca yrma U CepeIUHHBIN
MEPIIEHIUKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpyHOCTb W KpyI, XOpJla W JuaMeTp, HuX CBOWCTBa. B3ammHoe
PacCIIOJIOKEHUE OKPYKHOCTH M mpsiMou. KacarenpHas m cexymias K OKPYKHOCTH.
OKpy>KHOCTb, BIHCAaHHAas B Yyroi. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

/
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YerpipéxyronpHuku. [lapannenorpamMm, ero npu3Haku M CBOMcCTBa. YacTHbIE
cllydau MapajuiesiorpaMMoOB (IIPSIMOYTOJIBHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoicTBa. Tpamerus, paBHOOOKas Tpamelus, €€ CBOWCTBA M TNPHU3HAKHU.
[IpssMoyTOJIbHAS Tpaneuus.

Meron ynBoenuss meauanbl. LleHTpanbHas cumMmerpusa. Teopema dDaneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue MTMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHuKa.

[Tomobue TpeyroapbHukoB, Kodhduiment nomodbus. [IpusHaku momOOMS
TPEYroJbHUKOB. [IpuMeHeHne moqo0ust Mpy pelieHn: MPaKTHIEeCKUX 3a1ad.

CpoiicTBa MmIomaaed reoMerpuyeckux ¢uryp. Dopmyibl i IIOMATU
TpPEYroJibHHKa, NapajuienorpamMma, pom6a u Tpanenuu. OTHOIIEHHE IUIOIIAIen
noI00HBIX (UTYp.

Brruncnenue mmomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsbl I[ludaropa npu pemieHun
IIPAKTUYECKHUX 3a/a4.

CuHyC, KOCHHYC, TAHI€HC OCTPOrO yTIila MPSIMOYTOJBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpUTOHOMETpUUYECKHE (DYHKIIUU
yriioB B 30, 45 u 60°.

BrnincanHble ¥ HEHTpaAJIbHBIE YTIIBL, YTOJ MEXKAY KacaTeIbHOU U XOPAOU. YTIIbI
MEXAY XOpJaMH W CEKyIIMMH. BIMCAaHHBIE W ONMMCAHHBIE YETHIPEXYTOIBHUKH.
B3aumHoe pacnonoxxeHue AByX okpykHoctei. Kacanue okpyxHocrten. OOuiue
KacaTeJIbHBIE K JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yraoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DPOPMYIIBI TPUBEACHUS.
Pemenue tpeyronpankoB. Teopema KOCUHYCOB M TeOpeMa CUHYCOB. Pemienue
NPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.
[IpeobpazoBanue nomoous. [Togodre cCOOTBETCTBEHHBIX JIEMEHTOB.
Teopema 0 mpou3BeIeHUH OTPE3KOB XOP/, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.
Bektop, ammHa  (MOAyJb)  BEKTOpa,  COHANpPABIEHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpauuyd HaJ BeKTopamH. PasznoxkeHue BeEKkTOopa 1O JBYM
HEKOJJIMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIECHUE
——————BeKFOPOB HpHMeHE HHe A HAXOMUCHI JUIMH U YITIOB.
OGP RIBROKICAHATEL HA TIIPCKOCTH. Y PaBHEHUS NPSAMOU U OKPYKHOCTH B
KOOPHTIRQHBO MBPERMEEHE OKPYKHOCTEH M TPSIMBIX. MeToJ KOOpJIWHAT U €ro
Ceptudukat OE4 JERHMEHEGHEIC E3COFFB7CIBEOF2
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[IpaBriIbHBIE MHOTOYTOJIBHUKY. [[TMHa OKpyxkHOCTH. [ pagycHas u pagnanHas
Mepa yrijia, BBIUMCICHHE MUJIMH Jyr OKpyxkHocteu. [lmomane kpyra, cekropa,
CErMEHTA.

JIBWKEeHUs TUJIOCKOCTH W BHYTPEHHHE CHUMMETpUU GUryp (dJeMeHTapHbIe
npeactasienus). [lapannensHbiit nepenoc. [loBopor.

BeposAiTHOCTH M CTATUCTUKA
7 KUIIACC

[IpencraBieHne JaHHBIX B BUJAE TAONHWI, AUarpaMM, TpaduKoB. 3aroIHEHNE
TaOJUIl, YTEHHE W TOCTPOCHHUE JUarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYyroBbIxX). UTeHue rpaukoB peajabHbIX NpolieccoB. M3Bneuenue nudpopmanuu u3
Jyarpamm M TabJnl, UCTIOIb30BaHUE U UHTEPIIPETALINS JaHHBIX.

OmnwucarenpHas CTaTUCTHKA: cpelHee apu(pMeTHYecKoe, MeauaHa, pa3max,
HamOoJIblIeE M HAWMEHbIIEE 3HAYECHHUS HaOOpa 4YHCIOBBIX JaHHBIX. lIpumepbl
CIIy4ailHOM U3MEHYUBOCTH.

CrnyyallHBIN SKCIIEPUMEHT (OMBIT) M ClydailHOoe coObITHe. BeposTHOCTh U
yacToTa. Pojb MajJoBEpPOSITHBIX M MPAKTUYECKU TOCTOBEPHBIX COOBITUN B IPUPOJIE
U B oO1ecTBe. MoHeTa M UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepumna, pedbpo. Crenenp BepuMHbl. Yuciao pédep w1 cyMmmapHas
creneHb BepmvH. [IpencraBnenue o csizHoctu rpada. Lenu n umknsl. [Tyt B
rpadax. O6xon rpada (diinmepo myth). [lpeacraBienue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ noMonibio rpagos.

8 KIIACC

[IpencraBienne qaHHBIX B BUJIE TAOJIUL, TUarpaMm, rpauKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOAMHOXeCTBO. Omnepauud HaJ
MHOKECTBaMU: 00bEIMHEHHE, IEpECEUEHHE, 1oNI0JaHEHNE. CBOMCTBA Onepaluii HaJ
MHOJKECTBAMHU:  IIEPEMECTUTEIBHOE,  COUETATENIBHOE,  PaCHpPEEIUTEIbHOE,
BKIItoueHus. Mcnonb3oBaHue Tpaduyeckoro MpeaCcTaBICHUs] MHOXECTB IS
ONMCAHMSI PEATbHBIX MTPOLIECCOB U SABJICHUM, ITPH PEILIEHUH 33]1a4.

W3mepenne paccerBaHMs JaHHBIX. JlUcriepcusi U CTaHJApPTHOE OTKIJIOHEHHE
YHCJIOBBIX HA0OPOB. J[narpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CrydaliHble COOBITHS.
BepositHocT  coObITui. ONbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAPHBIMU
coOpiTusaMU. CirydaifHbiii BBIOOp. CBSI3b MEXKIY MAJTOBEPOSTHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IIPUPOJIE, OOILIECTBE U HAYKE.

/
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epeBO. CBOMCTBA JIEPEBHEB: ENMHCTBEHHOCTD ITYTH, C €CTBOBAHHNE BUCIUYEU
.EI,OZI£¥1ID\IIEHT no,u,nMCAﬁp B yTH, CyIl

BSPERABOHERIAE Y PG SIBCTIOM BEPIIMH 1 duciioM pEbep. [IpaBuino yMHOKEHHS.




[TpotuBononoxueie coObiTusA. [uarpamma Oiinepa. OObeauHEHHE U
nepeceueHne  coObIThil. HecoBMecTHbie  coObiTus. DopMyna  CIOXKEHUS
BEPOSATHOCTEW. YCIJIOBHAs BepoOATHOCTH. [IpaBuno ymHOxeHus. HesaBucumbie
cobpiTus. IlpencraBneHue skcnepuMeHTa B BHUAE JepeBa. Perienue 3agad Ha
HaX0XJIEHUE BEPOSATHOCTEH C IOMOIIBIO JEpeBa CIy4allHOIO HKCIEPUMEHTA,
nuarpamm Jinepa.

9 KVIACC

[IpeacraBnenre JaHHBIX B BuAe TaOmUI, AuarpamM, TIpaduKoB,
MHTEpIIpeTanus TaHHbIX. YTeHne U MOCTpOeHHUE TalJuIl, JUarpamMm, rpauKoB 1o
pEaAIbHBIM JAHHBIM.

[lepectanoBku u dakropuan. CoueTaHus U YUCIIO coUeTaHUN. TpeyrobHUK
[Tackains. Pemenue 3a1au ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
TJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

HcnsiTanue. Yenex n Heynada. Cepust uCIbITaHUM 10 nepBoro ycrnexa. Cepus
ucneiTanuii bepaysum. BeposatHocTu coObITHI B cepun UcTibITaHuN bepHyIu.

Crny4dailHass BeJIMUYMHA W PACHpPENENICHHE BEPOATHOCTEW. MaremaTudyeckoe
oXujgaHue u aucnepcus. llpumepbl MAaTEMATHYECKOTO  OXKHUIAHHUS  KakK
TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaTemMaTudeckoe OXUIAAHUE U
JUACTIEPCUS  CIyYalHOW BEJMYMHBl «YHCIO YCIEXOB B CEPUM HCHIBITAHUU
bepnyum».

[Tonarre o 3akoHEe OOJIBIIKMX 4YHCell. M3MepeHre BepOsSTHOCTEH C ITOMOIIBIO
yacToT. Ponb 1 3HaueHne 3aKkoHa OOJIBLINX YKCE B IPUPOE U OOIIECTBE.

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS [POI'PAMMBI
YUYEBHOT'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yroTCs:

1) matproTnyeckoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JTOCTHKEHHUM B IPYTUX HayKax U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN rpakIaHWHA U peau3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HayKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIIEHUM MPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCNEMHON MNpodeccuoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BAHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHW, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI Y€IOBEKa, MPUPOABI U
oOIiecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeIOBEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,

MaTeMaTUYECKOW KyJIbTYpOU KaK CPEICTBOM
Q Hoaﬁ‘aﬁﬁME'ﬂﬁdgé’,ﬂ%ﬁﬁﬁ'eHneM HpLCTeﬁHIPIMH HABBIKAMH HCCJICIOBATEIHCKOMH
i A
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6) ¢usuueckoe BocnuTanue, GopMHpPOBAHUE KYJIbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIarONmoJIyYns:

TOTOBHOCTBHIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA Pe(PIICKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3Kk0JI0rH4YeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUS 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYKAaIOIICH Cpeibl, IUIAHUPOBAHUS TTOCTYIIKOB M OLICHKU
UX BO3MOXXHBIX MOCIIECICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTe UX pelIeHus;

8) ajanTanusa K U3MEHSAIOIMMCS YCJIOBHAM COLUMAJIBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEIEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCJE
dbopMyIUpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMIO KaK BBI30B, TPEOYIOIIUMH KOHTPMEP, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUS U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble JJornueckue aelcTBUA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHbBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITYy MOHATUAMH, (HOPMYJIHPOBATH
ONpPEAEICHUS] TOHATUM, YCTAHABIMBATh CYLIECTBEHHBIM  IPU3HAK
KIaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

. 5 pOBaTh M  NpeoOpa3OBLIBATH  CYKICHUSL:
AOKYMERP (IRBIKIGAE 1 orpunaTenbHble, eIMHWYHBIE, YacTHBIE W OOMIME,
ANNEKTPOHHOUM NOoANMMNCLIO
YCIIOBHEIE,
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e BBISBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npejuiaratb KpUTEPUH 7151 BBISIBIICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUHI;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e paszbupaTh IOKa3aTEIbCTBA MATEMATHUYCCKUX yYTBEPKICHUHN (TMPSMBIC B OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOATEIIBHO HECJOKHBIE JI0KA3aTeIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh AaAPrYMEHTAIMIO, IPUBOIUTH
IpUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;

e BBIOMpaTh CHOCOO pelieHuss y4eOHOU 3ajmayu (CpaBHUBATh HECKOJBKO
BApDUAHTOB pEIICHMs, BBHIOMpAaTh HauboJee NOAXOIAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

e HCIOJIb30BAaTh BOMNPOCHI KAK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS,
(GbopMyIMpOBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOoOIeEMYy,
CaMOCTOSITEJIbHO yCTaHABIIMBaTh HCKOMOE U JaHHOE, (OpMUPOBATh
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e TMPOBOJUTH IO CAMOCTOSTENBHO COCTABICHHOMY IUIAHY HECIIOKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEAOBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEH
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO Pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE IMPOLECCA, a TAKKE BbIJIBUIAThH
MPEANOJIOAKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

e BBIABJISATH HEIOCTATOYHOCTh M HM30OBITOYHOCTH HH(OpMAIUU, HTAHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

e BBIOMpATHh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh M HMHTEPHPETHUPOBATH
WH(pOpMAIINIO PAa3IMUHBIX BUJOB U (DOPM MIPEACTABICHHUS;

e BbIOMpaTh (GopMy MNpeacTaBiIeHUsT HHPOPMALUU U WILIIOCTPUPOBATH
perraemMbie 3aJa4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukod U ux
KOMOMHAIIMSIMU;

e OIICHUBATh HAAEKHOCTh MHOOPMALUM MO KPUTEPUSIM, MPEIIOKECHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKATHBHBIEC YHHBeEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

4 e BOCTIDUHMMATE ¥ (JOPMYIIHPPBATE CYKICHHS B COOTBETCTBHH C YCIOBHSIMU
NOKYMEHT NOANUCAH
3NEKTPOH SICHO, TQUHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PECHUS
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B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

e B X0JIe 00CYXKJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CY>KIaeMOU TEMBI,
poO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHHKOB JUanora, OOHapy>KMBaTh pa3IiMuyue W CXOJCTBO IO3HIIMM, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;

e TMpPEACTABIATh  PE3yJbTAaThl  pEHICHUS  3aJladyd,  HKCIIEPUMEHTa,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

e TIOHMMATh U UCIOJIb30BATh MPEUMYIECTBA KOMAaHIHON U UHANBUIYAJTIbHON
paboTHI NP PEIICHUN YUeOHBIX MaTeMaTHYECKUX 3a/aY;

e IIPUHUMATH LIEJIb COBMECTHOM JEATEIBHOCTH, INIAHUPOBATh OPraHU3aLNIO
COBMECTHOH paboThbl, pacupelessiTb BHABI PadOT, JOroBapuUBaThCA,
00CyX)aTh MPOLIECC U PE3yIbTaT pabOThl, 0000IIaTh MHEHUS] HECKOJIBKUX
JIIOJICH

e YYAaCTBOBaTh B TPYyHNIOBBIX (opmax paboTsl (0OCyXIeHus, 0oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh PaOOTHI
U KOOPJIMHHPOBATh CBOM JEUCTBUS C JPYTMMH 4YJIE€HAMH KOMAaHJbI,
OLICHMBATh KauyeCTBO CBOErO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuszanus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIaH, aITOPUTM PELICHMS 3a1add (MM €ro
4acTh), BbIOMpATh CMOCOO pPEIIEHUs C YY4ETOM HMMEIOUIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

e BJIAQJICTh CIIOCOOAMHU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibTaTta
pellIeHusT MaTEeMaTUYECKOH 3a1auu;

e TPEABUAECTH TPYJHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPU PEIICHUH 33/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMN LIEJIN U
YCIIOBUSIM, OOBSCHSTh NMPUUYMHBI JOCTHUKEHUS WIM HEJOCTHKEHUS IICIH,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.
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K kxoHiy oOyuenuss B 7 KJjacce OOYyYalOIIMIICAd TMOTYYUT CIECAYIOIIHE
MIPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BLIYMCTIEHUS

BoInonHsTh, codyeTass YCTHbIE M NHChbMEHHBbIE MNPUEMBI, apumeTHuecKue
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHWS YHUCIOBBIX BBIPAKCHUN, MPUMEHSATH pPa3HOOOpa3HBIC
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT 0fHOM (HOPMBI 3aMKCH YUCET K APYrod (mpeoOpa3oBbIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHAILHBIC YHCTIA.

OKpyTasTh YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BHIYUCIICHHM, OLIEHKY 3HAaYEHUMN
YUCJIOBBIX BBIPAKEHUH. BBITOMHATH JAEHCTBUSA CO CTEMECHSIMH C HATYPAIbHBIMU
MOKa3aTEISIMH.

[TpuMeHSATh TPU3HAKH ISTUMOCTH, Pa3JIOKCHUE HA MHOKUTEIN HATYPATbHBIX
YHCEJL.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIMOHATBHOCTRIO BEIMYMH, TPOIECHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7ad ¢ Y4ETOM OTPaHWYCHHUH, CBSI3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcrnonb30BaTh anredpandeckyro TEPMUHOIOTHIO U CHMBOJIUKY, TPUMEHSTH €€
B IIPOIIECCE OCBOCHUS Y4eOHOTO MaTepuania.

Haxonuth 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHUIX
MePEMEHHBIX.

BrimonHITh Mpeobpa3oBaHus 1IEI0T0 BRIPAKEHHS B MHOTOWICH TPUBEIACHUEM
MOIOOHBIX CJTIaraeMbIX, PAaCKPBITHEM CKOOOK.

BBITIONTHATE YMHOKEHHE OJIHOWICHa HA MHOTOWICH M MHOTOYICHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OcCyIecTBIATh Pa3IokKEHUE MHOTOWICHOB HAa MHOMKHTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOITET0 MHOXKHUTEJIS, TPYIIITUPOBKHU CIaraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumensTh npeoOpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a]1a4y
W3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTHUKH.

/
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Pemlars JMHENHBIE YpaBHEHUsA C OJHOM NEPEMEHHOM, NMPUMEHSS NpaBUia
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpapUK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMHU, MI0JIb3YSCh TPpa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucTeMsl IByX JIMHEWHBIX YPaBHEHUH C JBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa41, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakath HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, NUHTEPBAJIbl, 3aUCHIBATh YHCIOBBIE IPOMEXKYTKU Ha
anre0panvyecKoM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue pyHKIIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalIW3a MHGMOpManuuy,
U3BJIEKATh U UHTEPIPETUPOBATH MH(OPMAIUIO U3 TPadUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpEeIMETHbBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HayallbHbIE MPEACTABICHUS O MHOKECTBE JEUCTBUTEIbHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUS U BBIYHUCICHUM, N300paxarh JeHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HA KOOPJAUHATHOM MPSAMOM.

[IpumeHnsaTh moOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HUCIOJIb3Ys IPU HEOOXOIMMOCTH KAJIBKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBAaJgPATHBIE KOPHM, HCIIONIb3YS
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AJiredpanyecKue BbIpaKeHUs!

[IpuMeHATh TMOHATHE CTENEHH C LEJbIM IOKAa3aTelIeM, BbBIIOIHSITh
npeoOpa3oBaHus BIPAXKEHU, COIEPIKAIIUX CTENIEHH C LIETBIM MTOKa3aTeIeM.

BBITIONHATE TOXAECTBEHHBIE MPE0OPa30BaHUs PAllUOHATBHBIX BRIPAKEHUN HA
OCHOBE IMPaBUJI ACUCTBUI HaJ MHOTOYJICHAMU U are0pandyecKUMH ApOOsIMHU.

PackianpIiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIH.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHN JIs pENIEHUS pa3JInYHbIX 331a4 U3
MaTeMaTUKH, CMEKHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTe snMHENHBIEC, KBaJpaTHBIE YPABHEHUS W palMOHAIbHBIE ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHWU, B
TOM YHCJI€ C IPUMEHEHUEM IrpapuuecKuX MpeACTaBlIeHUH (yCTaHaBIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMAa YPABHEHUM PELICHUs, €CJIM MMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoi
MOJENN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUU,
VMHTEPHPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3yJsbTarT.

[IpuMEHSTH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pelIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHON U UX CUCTEMBI, JaBaTh I'paPUUECKyIO
WJUTFOCTPALAI0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKINHA

[Tonnmath ¥ MCHONB30BaTh (HYHKIMOHAIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMH O 3HAYCHUIO
aprymMeHTa, ONpeAesiaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crpoutsb rpaduku 3JeMeHTapHbIX GYHKUIUN BUJIA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIIHCHIBATH CBOHCTBA YHCIIOBOM (hyHKINH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOOyYarONIMICS TOJYYHT CICTYIOIIHE
MIPEAMETHBIE PE3YNIBTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrimonHaTe apupmMeTHuecKkre 1eUCTBUS C palliOHAIbHBIMU YUCIIAMHU, COUeTast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBHIMOIHATH BBIYMCICHHS C HPPAMOHAIbHBIMU
YUCJIaAMU.

HaxoauTp 3HaYEHHUs CTENEHEN C LIENBIMUA TOKA3aTENSIMH U KOPHEH, BBIYUCIIATD

/
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SNEKIPOMFIGVEN GISHATRAHOCIIBHBIC | YUCIIA, BBIIOIHATh INPHUKUIKY pe3yJbTaTa

Ceprnpukar OE4 FHRHPACHCHUILEQUEHFEY CTISHOBBIX BIPRIKCHUH.
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YpaBHeHUs U HEPABEHCTBA

Pernats nuHelHbIe ¥ KBaIpaTHBIC YPaBHEHUS, YPABHEHHUSI, CBOISIINECS K HUM,
pocTerIne APOOHO-PALMOHAIIBHBIE YPABHEHHS.

PemaTe cucteMbl ABYX JUHEWHBIX YpPaBHEHUU C JBYMsI TIEPEMEHHBIMU U
CUCTEMBI JIBYX YpaBHEHHUM, B KOTOPHIX OJJHO YPAaBHEHUE HE SBISETCS JTUHEHHBIM.

PemaTe TeKCTOBBIE 3amadyM aidreOpamdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHHs YPAaBHEHHMsI I CUCTEMBI JIByX YPaBHEHUM C IBYMS MTEPEMEHHBIMH.

[IpoBouTh mpocTeiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TrpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY ypaBHEHUE WM CUCTEMa YpaBHEHUN pEIICHUs, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemare nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEePaBEHCTB Ha YHMCIIOBOM NpPSAMOM, 3alMChIBATh PELICHUE C MOMOILBIO
CHUMBOJIOB.

Pemmarp  cucreMbl  JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTMCHIBATH PEIICHNE C TIOMOIIBI0 CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPHU PEIICHUN PA3IUYHBIX 3a71a4.

DOyHKUMHA

Pacno3naBaTh (yHKIIMM W3y4eHHBIX BHIO0B. lloka3piBaTh cxemMaTHUECKU

pacnoJioKeHHe Ha KOOPIMHATHOM IIIOCKOCTH rpaduKoB PyHKIMM BUaA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx, y = |x|, B 3aBUCHMOCTH OT 3HAYCHUI
K02 GULIMEHTOB, ONMMUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth U M300pakaTh CXEMATHYECKU TpapUKU KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (DYHKIIUI 10 X rpaduxam.

Pacno3naBaTth kBapaTHuHyr0 QYHKIMIO 10 (HOopMyIie, TPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBbIe NMOCT€10BATEILHOCTH H MPOTPeccUuu

Pacno3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU TPU PA3HBIX
croco0ax 3aJaHusl.

BEIMONMHATE  BBIYMCICHHWS C  HUCHONIB30BaHUEM (OpPMYNIT N-ro 4JeHa
apu(PpMETUYECKON U TreOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATENbHOCTY TOYKAMHU Ha KOOPAWHATHOU

IUIOCKOCTH.

/—Peﬂia%—&aﬂaq-ﬂ,—eﬁﬂ—aai-mﬁ%g YHUCJIOBBIMH ITIOCJIEAOBATEILHOCTSIMH, B TOM
YUJIBKAAEHT O NEMCAION XKI3HH ((C UCIIOIB30BaHUEM KaIbKYJIsATOPa, U(PPOBBIX
1@RRKABAMHON NOANMChIO
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K xoHiy oOyueHus B 7 KJacce OOy4JarOmUNiCS TOIYYUT CIIEIYIONTHE
peIMETHBIC PE3yIbTaThI:

Pacrio3naBaTh H3y4y€HHbIE T'€OMETpUYECKUE (UTYPBI, ONPENCNsITh HUX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaThb TIEOMETpUUYECKHE (UTypbI, BBINOIHATH
YEPTEXKU MO YCIOBUIO 3a7a4u. VI3MEpPSITh TMHENHBIE U YTIIOBbIE BEIMYUHBI. PemaTh
34141 HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YTIJIOB.

Jlenatey rpyOyi0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIWYUH MPEIMETOB B
peanbHOW >KM3HU, pPa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nuuarh pa3Mepsl 3THX
OOBEKTOB M0 MOPSAJIKY BETUUHHBI.

CTpouTh 4yepTekKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCA MNpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JIOTMYECKUE PACCYKIACHUS C HCIIOJIb30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCAd IpU3HAKAMU PABEHCTBA IPSMOYIOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHOMN K TMIIOTEHY3€ IIPSMOYIOJIBHOIO TPEYTOJIbHHUKA,
B PELIEHUN I'€OMETPUYECKUX 3a1a4.

OmnpenensTs napauieNbHOCTh NPSIMBIX C IIOMOILBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJIbHOCTh NPSAMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOM MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemate 3a1aun Ha KjIeT4aTol Oymare.

[TpoBOIUTH BBIUKUCIEHUS U HAXOAUTH YUCIOBbIE U OYKBEHHbIEC 3HAYEHUS YTJIOB
B F€OMETPUYECKUX 33Ja4ax C MCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJbHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU MEPECEUCHHH JIBYX
[apajuleNIbHBIX MPSAMBIX CeKyller. Pemars npakTuyeckue 3a1adyd Ha HaXO0XKICHUE
YIJIOB.

Biagerp NOHATHEM T'€OMETPUYECKOTO MeECTa TOYEK. YMEThb OIPEACIAThH
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIIAP K OTPE3KY KaKk T€OMETPUUECKHE
MeCTa TOYEK.

@opMyIMpOBaTh OIPEIEICHUsT OKPYKHOCTM M Kpyra, XOpIbl M JIHaMmeTpa
OKPYKHOCTH, TIOJIb30BaThCSI NX CBOMCTBAMU. Y METh ITPUMEHATH 3TU CBOMCTBA IIPU
pelLIeHNH 3a1a4.

Bianerp MOHATHEM ONHMCAaHHOM OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonb3oBaTbes (akraMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTOJbHHUKA TIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, 4YTO CEpPEIWHHBIC
MEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NEPECEKAIOTCS B OTHOM TOUKE.

Bianerp moHsATHEM KacaTEIbHOM K OKPYXHOCTH, IOJb30BaThCA TEOPEMOU O

———HepHeHAHKYHAPHOSHH KaeateAbHOR U pasuyca, IPOBEIEHHOTO K TOUKE KaCaHMUS.
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NOKYMEAFATOSNALASTEHIIUMY TEOMETPUUECKUMU HEPABEHCTBAMM, ITOHMMATh

VUTENIROHIE IR HACH O




[IpoBOANTE OCHOBHBIE TEOMETPUUECKUE MOCTPOCHUS C MOMOIIBIO [IUPKYJIA U
JINHENKMU.

K xoniy oOydenus B 8 Ki1acce oOy4aromuics TMOMYYUT CIEAYIOLIUE
MPEIMETHbBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHUJbl UYETBIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPU PEUIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHSATh CBOMCTBA TOYKM IMEPECEUCHUs] MEIUaH TPEyrojbHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

BnaneTts noHsTHeM cpeHel JIMHUK TPEYTOJIbHUKA U TPaleluu, IPUMEHSTh UX
CBOMCTBA IPU PEIIEHUU reoMeTpuueckux 3a1ad. [lonb3oBaTecs TeopeMoit Paneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTpE3KaxX, MPUMEHATh HMX Uil PELICHUS
IIPaKTUYECKUX 3a]a4.

[TpuMeHsTh NpU3HAKHU [TO00US TPEYTOJIBHUKOB B PELIEHUH T€OMETPUUECKUX
3ajJ1ay.

[Tonb3oBatbess TeopeMoil Iludaropa st pelieHUsT T€OMETPUYECKUX MU
IIPaKTUYECKUX 3a7a4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIb B IPAKTHYECKUX 3aJa4ax,
CaMOCTOATENILHO JI€NIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLINE JUTMHBI.

Brnagete TNOHATUSIMU CHHYCA, KOCHMHyCa MW TaHI€HCa OCTpOro yria
NPSIMOYTOJIBHOTO TPeyroibHUKa. [10b30BaThCsl STUMU MOHITHIMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Beruncnars (pa3iuuHbIMUA CIIOCOOAMU) TUIOIAb TPEYTrOJdbHUKA M TUIOLIATU
MHOTOYTOJBHBIX  GuUryp (monb3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMEHSATh MOyYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

BrageTte NOHATUSAMU BIMCAHHOTO M ILEHTPAJIBHOIO yIJa, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiax, yriax MeXAy XOpJaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM Y XOPJIOW MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bragete MOHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, NPUMEHSTh CBOMICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUU 3a/1a4.

[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTHKE — CTPOMTh MaTEMaTUYECKHE
MOJIeNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS
C NpPUMEHEHUEM TMOA00US W TPUTOHOMETPHUM (MOJB3YSACh, € HEOOXOIUMO,
KJIBKYJISITOPOM).

K koniy oOyyeHus B 9 kJ1acce 0Oy4arolmuics TMOMYYUT CIEAYIOLIUE

———HPeAMETHBIe-PEIYHBFATH——
JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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3HaTh TPUTOHOMETpUYECKHME (YHKIHUU OCTPBIX YIJIOB, HAXOAUTH C UX
HOMOUIBIO PA3JIMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JUTUHbI
Y YIJIBI JIJIs1 HETAOIMYHBIX 3HAUEHUH.

[Tonb30BaTbess popMyaMu MPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKJIECTBOM Il HAXOXJIECHHS COOTHOIIEHUH MEXAY TPUTOHOMETPUUECKUMU
BEJIMYNHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISl HAXOXKICHHS Pa3IMYHBIX
AIIEMEHTOB TPEYTOJbHUKA ((PEIIEHUE TPEYTrOJIbHUKOBY»), MPUMEHATh WX IpHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

BnageTts noHstusaMu npeoopa3zoBaHus M0100Hs1, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX (¢uryp. Ilonb3oBaThCs CBOMCTBaMH MOAOOWS MPOU3BOJIBHBIX (UTYP,
YMETh BBIYUCISATH JUIMHBI U HAXOJIUTh YIIbl y MOAOOHBIX ¢uryp. IIpumeHsTh
CBOMCTBa mOAO0OMS B MPAKTUYECKUX 3aJadyax. YMETb MPUBOJIUTH IMPUMEPHI
10JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

[Tosb30BaTECSA TEOPEMAMHU O IPOU3BEIACHUU OTPE3KOB XOPA, O IPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpaMHU, MOHHMMATh WX T€OMETPUUYECKUN U (PU3UUECKHit
CMBICJI, TNPUMEHATh HMX B pPEIICHUH T'€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMeHSATh CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXOXKJICHUSI IJTUH U YTJIOB.

[Tonb30BaTHCA METOIOM KOOPAMHAT Ha MIIOCKOCTH, IPUMEHATD €r0 B PELIEHUN
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnanets NOHATHSMU TPaBUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI 1yTH OKPY>KHOCTH U PaJMAaHHON MEphl yria, yMETh BBIYUCIATH IUIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WU LEHTPbI) CUMMETpUU (UTYp, TPUMEHSTH JABUKEHUS
IUIOCKOCTH B NMPOCTEUIINX CITydasix.

[TpyuMeHsTh MoJlydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE
MOJIEJIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOLINE BBIYMCICHUS
C TPUMEHEHHEM I0A00Ms U TPUTOHOMETPUYECKUX (PYHKIMH (TOJB3YSCh, TIE
HEO0OXO0IMMO, KaJIbKYJISITOPOM).

BeposiTHOCTH M CTATHCTUKA

K xoniy oOyuenus B 7 kjacce OOYyYarONIMICS TOJYYHUT CICTYIOIIHE
peIMEeTHBIC Pe3yTbTaThI:

Uutate uH(OpMaLMIO, NPEICTABICHHYIO B TalOJIUIaxX, Ha JauarpaMmmax,
OpEJICTaBIsATh JaHHble B BHUAE TaOJdHIl, CTPOUTH AUarpamMmbl (CTOJOUKOBBIE
(cronbuatkie) 1 KpyroBbie) IO MAaCCHBAM 3HAYCHUH.

OnuceiBaTh W UHTEPHPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JIAHHBIE,

' cpennee. a
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IpeCTaBIeHHbIE B TaOIMIAX, Ha AXArpaMMax, rpaduKax.

OOKYMEHT NOANMUCAH .

anéﬁ%‘b‘?ﬂiﬁ?ﬁ% rTh{Eh, (§IIMCAHMS] TaHHBIX CTATHCTHYECKHE XapaKTCPUCTHKH:
ndmMeTnueckoe, Meauaga, HauOoOJIbIlIee W HAWMMEHBIIEe 3HAYCHHS,




NmMeTs mnpencraBieHue O CIy4alHOM WM3MEHYMBOCTM HA IIPUMEpax IIEH,
bu3nYeCKUX BETUYHUH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKOU YCTOWUYNBOCTH.

K xoniy oOyuenus B 8 kiacce oOydaromIMiiCsS TOJYYHT CIEIYIOIIHNE
MPEAMETHBIE PE3YIBTATHI:

W3Bnekatb u mpeoOpa3oBbIBaTh WH(GOpPMAIMIO, TMPEICTABICHHYIO B BHJE
TaONuUI, AUarpaMm, rpaduKoB, MPEICTABIATh TaHHBIC B BUAE TAOJNUIl, AUArPaMM,
rpaduKoB.

OnucelBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKAa3aTeIed: CPEeIHHX
3HAYEHUI U Mep paccenBaHUs (pa3Max, TUCIIEPCUsl U CTAaHJAPTHOE OTKJIOHEHHUE).

HaxoIuTh 4acTOThI YUCIOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCIIE IO
pe3yabTaTaM U3MEPEeHUI 1 HAOIIOACHUH.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUN B OMBITAaX, 3HAas BEPOSTHOCTH
AJIIEMEHTapHbIX COOBITHI, B TOM 4YHCI€ B ONBITAX C PAaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpauyeckue MOJEIH: AEPEBO CIY4alHOTO 3KCIEPUMEHTA,
JarpaMMBbl DWiepa, YuciaoBas npsmasi.

OnepupoBarh MOHATUSMH: MHOXECTBO, IOJAMHOXXECTBO,  BBIIIOJIHSTH
orepaly HajJ MHOXECTBaAaMHM: OObEIUHEHHE, NepecedeHHe, OMOIHEHUE,
MIEPEYUCIATD AJIEMEHTBI MHOYKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTk rpaduueckoe MpecTaBICHUEe MHOXKECTB U CBSI3EH MEXKTy HUMU
JUISL OIIMCAaHMS IIPOLIECCOB U SIBJICHUM, B TOM YHCJIE IIPU PELICHUM 3a1a4 U3 IPYTUX
y4€OHBIX MPEAMETOB U KypCOB.

K xoHmy oOydueHuss B 9 kJjacce oOydYaromMiCs TIOIYYUT CIICIYIOIIHNE
IIPEAMETHBIE PE3YIIBTATHI:

W3BnekaTh U npeodpa3oBbIBaTh MH(GOPMALIHIO, TPEACTABICHHYIO B PA3TUYHBIX
WCTOYHUKAX B BHUJE TAOJIHI], [Uarpamm, rpadukoB, MPEACTABISTH IAHHBIE B BUJE
Ta0NHII, TUarpaMm, rpauKoB.

PemaTte 3amaum OpraHu3oBaHHBIM TEpeOOPOM BApPUAHTOB, a TaKXKE C
MCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XapaKTEPUCTUKU i1 MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YMCJIE CPEITHUE 3HAYEHUs U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HaYEHUM M YacTOThI COOBITHS, B TOM YHCIIE MOJIb3YAChH
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOTIOCHUH.

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITUN B M3YyYEHHBIX OMbBITAX, B TOM
YHClie B OMBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
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VCTIBITAHNU O TICPEOTO YCTICXa, B c%pm[x ycnblTanuid beprymm.
OOKYMEH noHnMCA L
nERPPETRHOVIISEEHIARERISIC O ClIyJaiiHOM BEIMYMHE M O PacHpeeIeHHH




NmMeTh mpencTaBieHUE O 3aKOHE OOJBIIMX YHUCET Kak O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
IpUpoJIe U 00IIECTBE.

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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TEMATHYECKOE ITJNTAHUPOBAHHUE

/

o

CepTugukat OE4]

9 KIIACC
Ne n/n HaumeHoBaHue pa3jiesioB u KoanuecTBo 4acoB
TeM MPOrpamMMbl Bcero | Kourpoabubie | IlpakTudeckue | JJieKTpoHHBbIE (HH(POBbIE) 00pa3oBaTebHbIE
padoThI padoThI pecypcbl
Auredpa
1 Uucna 1 BEIYUCIICHHUS. 9 bu6mmorteka LIOK https://m.edsoo.ru/7f419d08
JleiicTBUTENBHBIC YKCIIA
2 VYpaBHEHUS U HEPABEHCTBA. 14 1 bubnuoreka LIOK https://m.edsoo.ru/7f419d08
VYpaBHeHHsI ¢ OIHOM
MEPEMEHHOMN
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnuoreka [{OK https://m.edsoo.ru/7f419d08
Cucrembl ypaBHEHUN
4 YpaBHEHHUs U HEPABEHCTBA. 16 1 bu6nuoreka LIOK https://m.edsoo.ru/7f419d08
HepaseHnctBa
5 DyHKIMU 16 1 bu6mmoreka LIOK https://m.edsoo.ru/7f419d08
6 UucnoBeie 15 1 bu6mmoreka LIOK https://m.edsoo.ru/7f419d08
MOCIIEI0BATEIHLHOCTH
7 [ToBTOpenue, o6o0MIEHNE, 18 1 bu6mmoreka LIOK https://m.edsoo.ru/7f419d08
CHCTEeMAaTH3alHsl 3HAaHUH
I'eomerpus
1 Tpuronomerpus. Teopemsl 16 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41al2c
KOCHHYCOB ¥ CHHYCOB.
Pemennie TpeyroipHIKOB
2 [IpeoOpaszoBanue nogoous. 10 1 bu6mumoreka LIOK https://m.edsoo.ru/7f41al2c
Mertpuueckre COOTHOIIEHHUS B
OKPYXKHOCTH
3 Bektopsl 12 1 bu6mmoreka IIOK https://m.edsoo.ru/7t41al2c
4 €KapPTOBEI KOOEII[I/IHaTBI Ha ) 9 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41al2c
OOKYM I%,BQZQMMCA
?ﬂwﬁ%éﬁ'dﬂgﬁﬁéwbbw 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41al2c
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OKPYKHOCTH U IUIOIIAb
Kpyra. Beluucienue miomaneu
6 JBHKEHUS MIOCKOCTH 6 bu6mmoreka LIOK https://m.edsoo.ru/7t41al2c
7 [ToBTOpenue, 060061IeHNE, 7 2 bubmuoreka [{OK https://m.edsoo.ru/7f41al2c
cucTeMaTHh3alys 3HaHUi
BeposiTHOCTH M CTATHCTHKA
1 IToBTOpeHue kypca 8 kiacca 4 bubmuoreka [{OK https://m.edsoo.ru/7f41a302
2 DneMeHTbl KOMOMHATOPUKH 4 1 bubnnoreka [{OK https://m.edsoo.ru/7f41a302
3 I'eomeTrpuueckas 4 bubnuoreka L{OK https://m.edsoo.ru/7f41a302
BEPOSITHOCTb
4 Wcneitanus bepnymim 6 1 bubnuoreka [{OK https://m.edsoo.ru/7f41a302
5 Crnyuyaiinasi BelIM4rHa 6 bubnmoreka LIOK https://m.edsoo.ru/7f41a302
6 O0600611eHEe, KOHTPOITH 10 1 bubnuoreka [{OK https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 204 14 2
[MPOI'PAMME
4 N
OOKYMEHT NOANMUCAH
0 3NEKTPOHHOM NMOANUCHIO
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HOYPOUYHOE INIVIAHUPOBAHUE

9 KUIIACC
Hara DJIeKTPOHHBbIE HU(PPOBLIE
u3ydyeHu  oOpasoBaTe/ibHbIE
KosmuecTBo yacos
Ne | pecypchl
Tema ypoka
n/n
Konrpoabnbsie  IIpakTuyeckue
Bcero
padoThI padoThI
| PannonaneHbIe ynca, MppaloOHAIbHBIE YUCIIA, |
KOHEUYHBIE 1 OECKOHEUHBIE JIECATUYHBIE JpOoOr
) MHOX€ECTBO IEUCTBUTENBHBIX YUCEIT; JEHCTBUTEIbHBIC |
qucia Kak OECKOHEUHbIE ECITUYHbIE Ipoou
B3anMHO 01HO3Ha4YHOE COOTBETCTBUE MEXKIY
3 MHOXECTBOM JICUCTBUTENBHBIX YUCEII U MHOKECTBOM 1
TOYEK KOOPJAUHATHOU IIPAMOM
4 CpaBHeHuE 1eHCTBUTENBHBIX YUCell, apudmMeTnyecKkue |
JNIEUCTBUS C NEUCTBUTEILHEIMA YHUCIIaAMUA
5 [TpubnnxEHHOE 3HaYEHNE BETUYUHBI, TOYHOCTD |
MPUOTHKEHUS
6 Oxkpyrnenue yucen 1
7 Okpyrienue yucen 1
8 IIpukuaka v OLIEHKa pe3yIbTaTOB BEIYMCICHUN 1
9 [Ipuknaka v OLeHKa pe3yabTaTOB BEIYMCIICHNYI 1
OKYMEHT n IIMCAH
HI/IH%/}% BHEHU, bu6muorex [IOK
k7B M 1 .
CBOISIIIINXCS K JIMHEVUHBIM https://m.edsoo.ru/7f43bf66
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VparsiqERT P ORRO M FPONFHHEBION €ro rpaguk

1 JInneliHoe ypaBHeHue. PelieHne ypaBHEeHUH,
CBOASIINXCS K JIMHEHHBIM
12 KBagparnoe ypaBHeHue. Penienue ypaBHeHH, bubnuoreka [JOK
CBOJAIIMXCS K KBaApaTHBIM https://m.edsoo.ru/7f43¢c542
13 KBagparnoe ypaBHeHue. Penienue ypaBHeHHUI, bubmmoreka [JOK
CBOJAIIMXCSA K KBaAPaTHBIM https://m.edsoo.ru/7f43¢c542
bubnunoreka LIOK
14 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c¢3d0
bubnuoreka [{OK
15 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c¢3d0
16 [Ipumepsl penieHus: ypaBHEHU TPETbe U YETBEPTOU
CTeneHeH pa3iI0KeHUEM Ha MHOXKUTEIN
17 [IpuMmepsl perieHns ypaBHEHUN TPETbeH U YETBEPTOU
CTEIMECHEN Pa3I0KEHUEM HA MHOXKUTEIN
18 Pemtenue npoOHO-paliiOHAIBHBIX YPAaBHEHHUHN bubnmorexa [IOK
POBHOP P https://m.edsoo.ru/7f43¢9b6
19 Pemenue npoOHO-paliiOHAIBHBIX YPaBHEHUN bubmorexa LOK
POBHOP P https://m.edsoo.ru/7f43¢9b6
20 Pemennie TeKCTOBBIX 3a7a4 anredpandeckum MEeTOA0M
21 Pemenne TeKCTOBBIX 33724 aNredpandeckuM METOI0M
22 Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM METOJIOM
23 KonrtponsHas pabora o Teme "YpaBHEHUS C OTHOM
rnepeMeHHon"
24 VYpaBHEHUE ¢ IByMs IIEPEMEHHBIMU U €r0 Irpaduk buommorexa [IOK
= B N https://m.edsoo.ru/7f43d0b4
OOKYMEHT NOANMUCAH Bu6muoreka [JOK

https://m.edsoo.ru/7f43d0b4
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PeIISHEK TPOHHOM NOANUCHIO

2 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUM C ABYMS |
IIEPEMEHHBIMU U €€ PEeLICHUE
7 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUM € ABYMs |
IIEPEMEHHBIMU U €€ peleHne
73 CucreMa IByX JTMHEUHBIX YPABHEHUH C JBYMS |
IIEPEMEHHBIMU U €€ PELICHUE
29 Cucrema 1ByX JUHEHHBIX YPAaBHEHUH ¢ ABYMs |
IIEPEMEHHBIMU U €€ pEeLICHHUE
30 Pemenue cucrem AByX ypaBHEHUI, OJHO U3 KOTOPBIX | bubnnoreka [JOK
JINHEMHOE, a IPyro€ — BTOPOM CTEIEHU https://m.edsoo.ru/7t43d23a
31 Pemenue cucrem 1ByX ypaBHEHMMH, OTHO U3 KOTOPBIX | bu6moteka [JOK
JIMHEWHOE, a IPyroe — BTOPOU CTEIECHU https://m.edsoo.ru/7t43d55a
0 Pemenne cucreM nByX ypaBHEHHH, OHO U3 KOTOPBIX |
JUHEIHOoE, a Ipyroe — BTOPOH cTeneHu
3 Pemenne cucreM nByX ypaBHEHHH, OHO U3 KOTOPBIX |
JUHEIHOoe, a Ipyroe — BTOPOH cTeneHu
34 I'paduueckas MHTEpIIpEeTALIUs CUCTEMBI YPAaBHEHUH C |
IBYMsI IEPEMEHHBIMU
35 Pemenre TekcTOBBIX 33729 anreOpandecKuM CrocoooM 1
36 Perienue TeKCTOBBIX 3aJau alreOpandeckuM crocoOom 1
37 KonTponbnas pabora no teme "Cucrembl ypaBHeHUN" 1
38 UYucnoBble HEPABEHCTBA U UX CBOMCTBA 1
. bubmuoreka [IOK
39 UYucnoBble HEPABEHCTBA U UX CBOMCTBA 1 1
https://m.edsoo.ru/7f43ad5a
JIuneit i, e eMeHHO} U UX bu6muoreka [IOK
HOIERT ASHrAERRH"P 1 1

https://m.edsoo.ru/7f43af08
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KBa pABKIFRO IO &impabrs 1 cBoiicTBa

41 JIunelinbie HEPaBEHCTBA C OJIHOM NMEPEMEHHOM U UX bubnmoreka [JOK
pewenue https://m.edsoo.ru/7f43af08
42 JInHeHbIE HEPABEHCTBA C OJHOM IIEPEMEHHON U UX bubnmnoreka HOK
pelieHue https://m.edsoo.ru/7f43af08
43 CucTeMbl TMHEUHBIX HEPABEHCTB C OJHON NEPEMEHHON 1
UX pelIeHne
44 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON U
UX pelIeHne
45 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM IIEPEMEHHON U
UX pelleHne
46 KBagpaTHble HEPaBEHCTBA U UX pEILLECHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
47 KBagpaTHble HEPaBEHCTBA U UX PEIICHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b21e
48 KBagpaTHble HEPaBEHCTBA U UX pEILICHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HEPaBEHCTBA U UX pEILIECHUE
50 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE
51 I'padmueckas uHTEpIIpeTalls HEPABEHCTB U CUCTEM bubmuoteka [JOK
HEPABEHCTB C IBYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
57 I'paduueckas MHTEpIIpEeTAIIUS HEPABEHCTB M CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU
53 KonrtponsHas pabora o teme "HepaBencTtsa"
54 Kranparuunas qvuaximsa_eé rpaduk u cROMCTBA bubmorexa [IOK
) " ’ BT https://m.edsoo.ru/7f4396¢c6
OOKYMEHT NoAnmcAH Bu6nnorexa [IOK

https://m.edsoo.ru/7f439842
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56 Ksagparnunas gynkius, e€ rpaduk u CBOMCTBa bubmorexa [IOK
https://m.edsoo.ru/7f4399b4
57 [TapaGosna, KOOpAMHATHI BEPIIMHBI TAPaOOJIIbL, OCh bubnmoreka [JOK
CUMMETpPHUH T1apaboIIbl https://m.edsoo.ru/7f439eb4
53 [Tapabo:a, KOOpIUHATHI BEPIINHBI TAPAOOIIbI, OCh bubmuoreka [IOK
CUMMETPHUU TIapa0OIIbI https://m.edsoo.ru/7f43a03a
59 [Tapabomna, KOOpAMHATHI BEPIIHMHBI TApaOOIIbI, OCh bubnunoreka [JOK
CUMMETPHUH T1apadoIIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAMHATHI BEPIIMHBI TAPaOOIIbI, OCh bubmmoreka [JOK
CUMMETPHUH T1apadoIIbl https://m.edsoo.ru/7f43a31e
61 [Tapabo:a, KOOpIUHATHI BEPIIMHBI TAPAOOIIBI, OCh bubnuoreka [IOK
CUMMETpHUU 11apadoIIbl https://m.edsoo.ru/7f43a526
6 [Tapabona, KOOpIMHATHI BEPIINHBI TapabOIIbl, OCh
CUMMETpPHUU NapadoIbl
63 I'paduxu pynkmmit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[x|
64 I'paduku pynkuuii: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[x|
65 I'paduxu pynkmmit: y = kx, y = kx + b, y=k/x, y=x3,
y=VX, y=[x|
66 I'paduku pynkuumii: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[x|
67 I'paduku pynkuumii: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[x|
4 I'paduku pynkuuii: y = kx, y = kx + b, y=k/x) y=x3,
o R PONHOM HOANNCHIO o
Cosfpnr USRI 8 iRpI S isahd
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70 IToHsTHE YHUCIIOBOM IIOCIIEA0OBATEILHOCTHU buGnnorexa [IOK
https://m.edsoo.ru/7f43e6c6
71 3aja"ne Mocaea0BaTeIbHOCTH PEKYPPEHTHON (hOpMYJIO0ii bubnuorexa [JOK
1 HopMyJI0il n-ro YieHa https://m.edsoo.ru/7f43ebda
72 Apudmerndeckas 1 TeOMETPUIECKas IPOTPECCUU bubmmorexa [IOK
https://m.edsoo.ru/7f43ed7e
73 Apudmernueckast 1 reOMeTpUUECKas IPOrpeccuu bubmorexa LIOK
https://m.edsoo.ru/7f43f3b4
74 @DopMyIIbl N-To YieHa apuPMETHUECKON U bubmmoreka [JOK
r€OMETPUUYECKON MTPOTrPECCHUl, CYMMBI IIEPBBIX N YJICHOB https://m.edsoo.ru/7f43f58a
75 ®opmyITel N-ro WieHa apuPpMEeTHIECKON 1 bubnuoreka [IOK
FeOMETPUYECKOMN MPOrPECCUid, CYMMBI IEPBBIX N YIECHOB https://m.edsoo.ru/7f43ef2c
76 ®opMyIibl N-ro 4ieHa apupMeTudecKoil u bu6muorexa [IOK
F€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB https://m.edsoo.ru/7f43f0c6
77 ®opMyIbl N-ro WwieHa apuPpMeTHIecKoil 1 bubnmnorexka HOK
F€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB https://m.edsoo.ru/7f43{72e
73 ®opMyIbl N-ro WwieHa apuPMeTHIecKoi 1 bubnuoreka [IOK
F€OMETPUYECKON MPOTrPECCUid, CYMMBI MEPBBIX N YIECHOB https://m.edsoo.ru/7f43f8a0
N300pakeHne 4ieHOB apu(pMeTHIecKoi u
79 T€OMETPUYECKON ITPOrPECCU TOUKAMU Ha KOOPAUHATHOU
IIJIOCKOCTH
N300pakeHne 4ieHOB apu(PMeTHIECKOH 1
80 T€OMETPUYECKON ITPOrPECCUM TOYKAMU Ha KOOPAMHATHOU
IIJIOCKOCTH
81 FHrrre bt T KCToHCHIaTEHBIT POCT ~
O Crto w%% %gégégonn UCAH bubmuotexa [JOK
noanuceto https://m.edsoo.ru/7f43fe0e
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AonyCTARKY MEHIHAD AMNMNCAH

bubnunoreka LIOK
83 Cl10HbI€ TPOLEHTHI
https://m.edsoo.ru/7f4401a6
24 KonTponbhas pabora no teme "Hucinossie bubnmoreka [JOK
OCJIEN0BAaTEILHOCTU" https://m.edsoo.ru/7f4404{8
[ToBTOpeHMEe, 06001IEHNE 1 CHUCTEMATH3AIUS 3HAHUH.
85 3anuce, CpaBHEHUE, IEUCTBUS C ICUCTBUTEIHHBIMU
YuCJIaMU, YUCIIOBas psiMast
26 [ToBTOpeHue, 06001IeHNE U CUCTEMAaTH3AIUs 3HAHUH.
[IpotieHTHI, OTHOIIEHHUS, TPOTIOPIIUU
g7 [ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS 3HAHUH.
Oxpyrienue, npuOIMKeHue, OleHKa
28 [ToBTOpeHME, 0000IIEHNE M CHUCTEMATH3AIUs 3HAHUH. bubnunoreka LIOK
Pemenre TekcTOBBIX 3a71a4 apu(PMETHIECKUM CITOCOOOM https://m.edsoo.ru/7f443b12
29 [ToBTOpenue, 0000IIeHNE U cCUCTeMaTH3als 3HaHU. bubmuoreka [IOK
Pemenne TekCTOBBIX 3aJa4 apuPMETUUECKUM CIIOCOOOM https://m.edsoo.ru/7f443cd4
90 IToBTOpenue, 0000IIeHNE U cCUCTeMaTH3alHs 3HaHU. bubnmnoreka HOK
Perienue TekcTOBBIX 33au apu(METUYECKHM CIIOCOOOM https://m.edsoo.ru/7f443fea
[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM.
. bubmuorexa [JOK
91 [IpeoOpa3zoBanue anredpandeckux BhIpaKEHUH,
https://m.edsoo.ru/7f4441ca
JOTYCTUMBbIE 3HAYEHUS
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITUS 3HAHHH.
. bubmuoreka [{OK
92 [IpeoOpa3zoBanue anredpandeckiux BhIpAKEHUH,
https://m.edsoo.ru/7f444364
JOTYCTUMBbIE 3HAUECHUS
[ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3als 3HAaHU.
an .~ . bubnuoreka [{OK
7 TIPCOOpPasoBanC ajir COPamICCRIX BhIPARCHHU,
https://m.edsoo.ru/7f444612

=

3NEKTPOHHOM NOAMUCHIO
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94 [IpeoOpa3zoBanue anredpandeckiux BhIpAKEHU, bubmmorexa [IOK
https://m.edsoo.ru/7f444a94
JOIYCTUMBbIE 3HAYCHHUS
95 [ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3aIHs 3HAHUI. bubnuoreka [JOK
@OyHKIUH: TOCTPOEHUE, CBOUCTBA U3YYECHHBIX (YHKIUI https://m.edsoo.ru/7f444c56
96 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIINS 3HAHUM. bubnmnoreka HOK
OYHKIMH: TOCTPOCHHE, CBOMCTBA U3YUCHHBIX (PYHKIIMIA https://m.edsoo.ru/7f44444
97 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUs 3HAHUH. bubmmoreka [JOK
OYHKIMH: TOCTPOCHHE, CBOMCTBA U3YUCHHBIX (PYHKIIMIA https://m.edsoo.ru/7f44516a
08 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUH. bubnuoreka [IOK
@OyHKIUH: TOCTPOSHUE, CBOWCTBA U3YYCHHBIX (YHKIUH https://m.edsoo.ru/7f4452e6
99 IToBTOpenue, 00o0IIeHNE U cUCTeMaTH3alHs 3HaHU. bubnuoreka [IOK
I'paduueckoe pelieHre ypaBHEHUH U UX CUCTEM https://m.edsoo.ru/7f445516
100 [ToBTOpenue, 0600IIeHNE U CUCTEMATU3AIINS 3HAHUM.
I'paduueckoe pelieHre ypaBHEHUH U UX CUCTEM
101 Hrorosast koHTpobHAs paboTa 1
102 O06o011ieHne 1 cucTeMaTu3ays 3HaHuR
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
I'EOMETPUA
No Tema ypoka KonuuectBo vacos Hata OneKkTpoHHEIEe H(POBEIE 00pa30BaTEIBHEIC
n/m U3y4EHUs pecypebl
Bcero KontponeHble paboThI

OnpeencAGKYMEHD YO PHHACAN QyHKIHH yII0B OT
0° o IMFIEKTPOHHOM NOANUCHIO

[V Yauu=1V1ix

b
M VILIJVH\j:gUI:"fLUUI rrrocoJdJnRnZLrt

DOPMYIIRL IPUBCACHUA, . .
OPEME KOEHBYCAR 1 05 2027
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Teopema KOCUHYCOB

TeopeMa KOCHHYCOB

Teopema cuHyCcOB

Teopema cuHycOB

Teopema cuHycOB

O| 0| 9| | wn| ~

Haxosxienue e CTOPOH U BEJIMYWH YTII0B
TPEYroJbHUKOB

bt | |t [ |t [

10 | Pemienue TpeyrojibHUKOB 1
11 | Perienye TpeyroJibHUKOB 1
12 | Pemenue TpeyrojibHUKOB 1
13 | Perienne TpeyroJibHUKOB 1
14 | [IpakTH4ecKoe MPUMEHEHNE TEOPEM CHHYCOB U KOCHHYCOB 1
15 | IlpakTndeckoe MprUMEHEHHE TEOPEM CHHYCOB U KOCHHYCOB 1
16 | KontponbHas pabora no reme "Pernienue TpeyroibHUKOB" 1
17 | TlonsiThe o npeobpa3zoBaHUU NOAO0HS 1
18 | CooTBETCTBEHHBIE 3JIEMEHTHI TOJIOOHBIX (HUTYD 1
19 | CooTBeTCTBEHHBIE 3JIEMEHTHI MOJJOOHBIX (HUTYD 1
20 | Teopema o IpoM3BENEHUH OTPE3KOB XOP/I, TEOPEMa O 1
MPOU3BEACHNH OTPE3KOB CEKYIINX, TeOpeMa O KBajpare
KacaTenbHOU
21 | Teopema 0 MPOU3BEACHUN OTPE3KOB XOP/, TEOpEMaA O 1
MIPOU3BEACHNH OTPE3KOB CEKYIIHX, TeOpeMa O KBajpare
KacaTeJIbHOU
22 | Teopema 0 IPOU3BEICHUN OTPE3KOB XOPJI, TEOpEMa O 1
MIPOU3BEACHNUHU OTPE3KOB CEKYIINX, TeOpeMa O KBajpare
KacaTenbHOU
23 | [IlpumMeHeHne TeopeM B PEIICHUH TeOMETPUIECKUX 3a/1au 1
24 | TIpuMeHeHue TeOpeM B PEIICHUH T€OMETPHUECKUX 3a]a4 !
25 | IlpumMeHeHne TeopeM B PEIICHUH TeOMETPUIECKUX 3a/1ad 1
/| 26 | KonrponbHas pabdora no reme "[IpeoOpa3oBanu 1
nono6ust. BRIIMEHTd K8 FHI0GRHNs B oxpym\‘;locm"
OnpencAélBleTRQRUPOY BRAMKGRIP reOMeTp’mquKHﬁ 1
C CMBEAD BEXFMIOB 05 A DF3COFFRZCIREQE?
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28

Crno’keHne 1 BEIYUTaHHE BCKTOPOB, YMHOKCHHEC BEKTOpA
Ha 4ucCJio

29 | CnoxeHue 1 BBIYUTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpPA 1
Ha YUCIIO

30 | CnoxeHue U BEIYUTAHUE BEKTOPOB, YMHOKEHUE BEKTOpa 1
Ha YHUCIIO

31 | Pa3noxeHre BEKTOpa 110 JBYM HEKOJUIMHEAPHBIM 1
BEKTOpaM

32 | KoopauHatel BEKTOpa 1

33 | CxansspHOE IpOM3BEICHUE BEKTOPOB, €r0 IPUMEHEHUE JITIS 1
HaXOJK/ICHHS JUTUH U YTIIOB

34 | CkansipHOE NMPOU3BEICHHE BEKTOPOB, €T0 IPUMEHEHHE /IS 1
HAXOXKJCHHS JUTMH U YTIIOB

35 | Pemenue 3a/1a4 C MOMOIIBIO BEKTOPOB 1

36 | Pemmenwne 3a/1a4 ¢ MOMONIBIO BEKTOPOB 1

37 | IlpumMeHeHue BEKTOPOB JUIsl pelieH s 3a/1a4 (PU3HKH 1

38 | KonTposnbHas paboTa 1o reme "Bekropsr"” 1

39 | JlekapToBBI KOOPIMHATHI TOUEK Ha MIOCKOCTH 1

40 | YpaBHeHHE TPSIMOIi 1

41 | YpaBHeHHE TPSIMOIi 1

42 | YpaBHEHHE OKPY)KHOCTH 1

43 | KoopuHaThl TOUEK NepeceueHrsi OKPY)KHOCTH U TIPSIMOU 1

44 | MeTtox KOOpAMHAT MPH PELICHUH T€OMETPUUYECKUX 3aj1ad, 1
MPAKTUIECKHX 3a/1a4

45 | Meroa KOOpAMHAT MPH PELICHUH T€OMETPUUYECKUX 3aj1ad, 1
MPAaKTUYECKHX 3a/1a4

46 | MeTos KOOpJMHAT MPH PEIICHHH TEOMETPHUECKHX 3a/1ad, 1
MPAaKTUIECKHX 3a/1a4

47 | KonrponbHas padora o teme "JlekapTOBbI KOOPAMHATHI 1

/

=,

Ha IIJIOCKOCTH " ™

[TpaBnisHEE KiibtoToiOy kN @AM cienre nx
snemenBEKTPOHHOM NO4MNUCHIO

C

NTihu
L N

SIACTO, o JLTHHA QKRYKHOGTIL -~ 1500

pals

iGen

re HAGTEOUR. A THEHS QKRN EEOGDH
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51 | JlnuHa AyrH OKPY)KHOCTH 1

52 | PaguanHas Mepa yria 1

53 | [Inomaap Kpyra, CEKTopa, CerMeHTa 1

54 | [nomaap Kpyra, CEKTopa, CerMEHTa 1

55 | [Inomaap Kpyra, CeKTopa, CerMeHTa 1

56 | [ToHsTHE O ABUIKEHUH IUIOCKOCTH 1

57 | IlapayuienbHBIN IEPEHOC, TOBOPOT 1

58 | [lapayienbHbIH IEPEeHOC, TOBOPOT 1

59 | IlapayuienbHBIN IEPEeHOC, TOBOPOT 1

60 | INapamienbHBIH IEPEHOC, TOBOPOT 1

61 | IlpumeHeHne NBMKSHNUH TIPU PEIICHUH 3a/1a4 1

62 | KouTtposabHas padota o Temam "IIpaBuiibHbIC 1 1
MHOTOYroJbHUKU. OKpPYKHOCTb. JIBH>KEHUS IIOCKOCTH"

63 | [ToBTOpeHue, 0600IICHNE, CHCTEMAaTU3allNs 3HAHUH. 1
V3Mepenne reoMeTpuIecKix BeIMYKMH. TpeyronbHUKH

64 | [ToBTOpeHue, 0600IICHNE, CHCTEMAaTU3aINS 3HAHUH. 1
[TapanenbHbie ¥ EPICHIUKYIISIPHBIC TIPSIMBbIC

65 | [loBTOpeHue, 0600IICHNE, CHCTEMAaTU3AIINS 3HAHUH. 1
OKpy>XHOCTb U KpyT. [ coMeTprudecKkre NOCTPOCHHUS. Y TIIbI
B OKPY)KHOCTH

66 | [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3AIIUS 3HAHUH. 1
Brincannbie U OnrMcaHHbIE OKPY)KHOCTH MHOTOYT'OJbHHKOB

67 | UtoroBasi KOHTpOJIbHAs paboTa 1 1

68 | [ToBTOpenue, 0000IIEHNE, CHCTEMAaTH3aINs 3HAHUT 1

OBILEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6
BeposiTHOCTH M CTATHCTHKA
p N KoanuecTBo yacos JIeKTPOHHbIE
° ara nu@ppoBbie
Tema yB6#a/ MEHT MOANNCAH Konrpoabnbsie IIpakruueckue A p
i 3TNIEKTPOHHOM MOANUCHIO Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI CCVDCLI
CepTtugpukatr OE42607F1FEC395A2E3COFFB7C1BEOF2 pecyp
Oencteutened ¢ 05.02.2026 no 01.05.2027
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o J
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TOUKH I3RY NISHTA O PITACAHH3 OTPe3Ka,
okpy&ABKTPOHHOW NO4NUCHIO

3 IyTH

1 IIpencraBneHre JaHHBIX bubmorexa LOK
e a https://m.edsoo.ru/863f47ea
2 OmnucarenbHas CTaATHCTHUKA bubmmnorexa LIOK
https://m.edsoo.ru/863f47ea
3 Oneparuu HaJ, COOBITHUAMU
4 HezaBrcuMocTs cOOBITHI
5 Komb6unaropHoe npaBuiao YMHOXKEHUS bubmorexa LOK
p p y https://m.edsoo.ru/863f4el6
6 [TepectanoBku. @akTopuan. CoueTaHus U YUCIIO bubnnoreka [JOK
coueTaHun https://m.edsoo.ru/863f4el6
bubmuorexa [JOK
7 TpeyronpHuk Ilackans
peyr https://m.edsoo.ru/863f5014
[IpakTuueckas padota "BeluncieHne BeposTHOCTEN C
8 UCIIONIb30BaHNEM KOMOMHATOPHBIX (QYHKITUH Bubmorexa IIOK
" p i https://m.edsoo.ru/863f5208
AIEKTPOHHBIX TaOJIHII
I'eomerpuueckas BepossTHOCTb. CitydaiiHbIi BBIOOD
9 TOUYKH U3 (PUTYPHI HA TUIOCKOCTH, U3 OTPE3Ka, U3 IyTU bubmorexa HOK
P > 113 OTPESKa, 13 AyT https://m.eds00.ru/8635884
OKPY>KHOCTH
['eomeTrpuueckas BeposaTHOCTb. CilydaiiHbIM BHIOOD
10 TOUYKH U3 QUTYpHI HA TUIOCKOCTH, U3 OTPEe3Ka, U3 IyTU bubmmorexa [OK
P > 113 OTPesia, 13 AyT https://m.edso0.ru/863£5a50
OKPY>KHOCTH
['eomeTpuueckas BeposTHOCTb. CirydaiiHbIi BHIOOD
11 TOUYKH U3 QUTYpHI Ha IUIOCKOCTH, U3 OTPE3Ka, U3 AyTu bubmmorexa LIOK
P > 113 OTPE3Ka, 13 2y https://m.edso0.ru/863f5bfe
OKPY>KHOCTH
FeomerpriteckasBeposEHocT—CAyadLHRpI00
v v ’ jl P bubmuorexa [JOK

https://m.edsoo.ru/863f5e10



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10

13 Ucnbitanue. Ycnex u Heyaaua. Cepusi ICIIBITAHUM 10 bubmmoreka [JOK
IIEPBOTO ycmexa https://m.eds00.ru/863f6162
14 Ucnbitanue. Ycnex u Heyaaua. Cepusi ICIIBITAHUM J10 bubnnoreka [HOK
IIEPBOIO ycrexa https://m.edsoo.ru/863{6356
15 UcnpiTanue. Ycnex u Heyaaya. Cepusi HCTIBITAHUM 10
NEpPBOTo ycrexa
16 Ucnbiranus beprymm. BeposTHOCTH cOOBITHH B cepuu bubnuorexa [JOK
ucnbITaHuil beprynnm https://m.edsoo.ru/863f64d2
17 Ucnpiranusa bepnynnu. BepostHocTH cOObITUH B cepuu bubnuoreka [IOK
ucHbITaHUuN bepryiun https://m.edsoo.ru/863f6680
bu6 K
18 [Ipaktuueckas padora "Ucnwitanust beprymmmn" htlf H/P/IOTe(I;a HO/S 636674
PS://M.€dS00.1ru, €
19 CrnydaifHasi BeJIMUMHA U pacipeielieHne BEpOsSTHOCTEN bubmmorexa [JOK
https://m.edsoo.ru/863f6b44
20 MaremaTrnuecKoe OKUIAHUE U JUCTIEPCHS] CITyYalHOU bubnmnoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/863f6da6
)1 [IpuMepel MaTeMaTUYECKOTO OKUJaHUS KaK bubnnorexka [JOK
TEOPETUYECKOTO CPEAHETO 3HAYECHUS BEINUUHBI https://m.edso00.ru/863f6f86
bu6 OK
22 [TonsiTHE 0 3aKOHE OONBIIUX YUCEI htI;Ip:I/I//I;T:;sicL)Ir 18637204
//m. Iu
23 H3mepenune BepoSITHOCTEN € TOMOIIIBIO YaCTOT bummorexa [OK
https://m.edsoo.ru/863f7652
b K
24 [Ipumenenne 3aKoHa OOMBIIMX YHCET htIf6H/IjOTe(I;a HO/863f71 16
PS://M.€dSO0.ru
' 5 06\)61_1_;611116, CHCTCMAaTHIanist SHaHHH: HPC/_I,\’;‘\TaBHCHI/IC bubnuorexa HOK
JaHHBJOKYMEHT NOAMNMUCAH https://m.edsoo.ru/863f783c
L 060@5@51-5?%%&%'3&4%@4& OnucajrenpHas
CepTupurkat CHATECTHKE C395A2E3COFFB7C1BEOF2
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https://m.edsoo.ru/863f72c4
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https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c

7 O06o6menue, cucremarusanus 3Hanui. [Ipencrasinenme | bubmmoreka [JOK
JMaHHbIX. OnucaTeabHasi CTAaTUCTHUKA https://m.edsoo.ru/863f893a
)3 O06o01IeHne, cucTeMaTu3anus 3HaHu. BeposTHOCTh 1 bubnnoreka [HOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/863f7ade
29 O600611eHue, cucreMaTu3alus 3HaHui. BeposaTHOCTh 1 bubmmoreka [JOK
CITy4alHOTO COOBITHS. DJIEMEHTH KOMOMHATOPUKHU https://m.edsoo.ru/863f7c9¢
30 O06o061IeHne, cucTeMaTu3aus 3HAHUH. DJICMCHTHI | bubnuorexa [JOK
KOMOWHATOPHKHU https://m.edsoo.ru/863f7e54
O0001enne, cucreMaTH3aus 3SHAHUH. DIEMEHTEL
. bubmuorexa [JOK
31 KoMOMHaTopuku. CiydaiiHble BETUUUHBI U 1
https://m.edso0.ru/863f8408
pacripeesieHust
1 O6o061menue, cucreMarusanus 3Hanui. Crny4aiiHbie 1 bu6nmoreka [IOK
BEJIMYUHBI U pacIpeaeIeHUus https://m.edsoo.ru/863f861a
bu6mmoreka [IOK
33 HroroBas koHTposIbHAs paboTa 1 hitps://m.cdsoo.rw/8638b6
34 O0o001Ienne, cucTreMaTH3alusg 3SHAaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34

/
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OOKYMEHT NOoAMNMMCAH
3NEKTPOHHOM NOAMUCHIO
CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
J

o



https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anrebpa, 9 kiacc/ MakapsrueB FO.H., Munmiok H.I'., HemikoB K.U. u apyrue;
noA penakuuen TenskoBckoro C.A., AkupoHepHoe o0iiecTBo «M31aTenscTBO
«IIpocsemenue»
* 'eometpus, 7-9 knaccel/ Atanacsia JI.C., byty3os B.®., Kagomues C.b. u
npyrue, AkuronepHoe obmectBo «M3natensctBo «IIpocsemnienue»
* Maremaruka. BeposSTHOCTb U CTaTUCTHKA: 7-9-€ Kilacchl: 6a30BbIM YPOBEHD:
y4ueOHUK: B 2 yacTsx, 7-9 knaccel/ Beiconkuit W.P., Slmenko W.B.; mox pen.

SAmenko U.B., Akiinonepnoe o6miectBo «M3narensctBo «lIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
https://educont.ru/

https://resh.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://mathus.ru/
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