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COJAEPKAHUE YYEBHOI'O KYPCA

10 KUIACC
Auare0pa u Ha4YaJIa MATEMAaTHYeCKOI0 AaHAJIN3a

Yucsia v BbIYUCICHUSA

Pammonansueie  yucna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOHM, TPOLEHTHI, OECKOHEYHbIE
nepuoanueckue Apodu. ApudmMernyeckue omnepalnuud € paldOHAIBHBIMHM YHCIaMH, MPeoOpa3oBaHUS
YHCIOBBIX BbIpakeHuil. [IpumeHneHue npoOel W NPOLEHTOB ISl PEIICHUS NPUKIAIHBIX 33734 M3
Pa3JIMYHBIX OTpACIEel 3HAHUI U PEaJIbHOMN )KU3HU.

JleiicTBuTenbHbIE Yncia. PaninoHanbHble 1 HppalMoHalbHbIE Yncia. ApupMeTHIecKre ornepamuu ¢
NeCTBUTENbHBIMU YnciaamMu. [IpubnmkéHHble BBIYMCIICHUS, MTpaBUila OKPYTJICHUs], MPUKHUJIKA U OLIEHKa
pe3yJsibTaTa BEIUMCIICHUH.

Crenenp ¢ menbiM mokazareneM. CraHpapTHas ¢opma 3amucy  JACHCTBUTEIBHOTO YHCIIA.
Hcnonp3oBanue moaxoasiieil GopMbl 3alIMCH ACHCTBUTEIbHBIX YHCEN U PEIICHHUS TPAKTUYECKHUX 337134
Y NIPE/ICTABIICHMS IAHHBIX.

Apudmernueckuii KopeHb HaTypaibHOM cTemeHu. JlelicTBus ¢ apuMETHUYECKUMH KOPHSAMHU
HaTypaJIbHOM CTEIEHHU.

CuHyc, KOCHHYC U TaHI'€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHHs U HEPABEHCTBA

ToxzaecTBa 1 TOXKAECTBEHHbIE TPeoOpa30BaHUSL.

[IpeoOpazoBanue TPUrOHOMETPHUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI.

VYpaBHeHHe, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHrne HepaBeHCTBa. MeTo] MHTEpBAJIOB.

Pemienue nemnsIx U ApOOHO-PAIMOHAIBHBIX YPABHEHUI U HEPAaBEHCTB.

Pemrenne nppanoHanbHBIX YpaBHEHUN U HEPABEHCTB.

PemeHne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHNe ypaBHEHNI U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 334 M 3a]1a4 U3 Pa3InYHbIX
o0JacTeil HayKH U peanbHOM KU3HH.

DyHKIUM U TpaguKH

Oynk1us, crocoos! 3ananus Gynkun. I'papux Gynkiumn. Bzanmuo obparubie GyHKIHH.

Ob6nacte ompeneiaeHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hynu ¢ysknum. ITpomexyTtku
3HAKOIOCTOSIHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHas GpyHKIMS C HATYpaJIbHBIM U IEJIBIM TIOKa3zareneM. E€ cBoiictBa u rpaduk. CBolicTBa 1
rpaduK KOpHS N-Oi CTENEHH.

TpuroHnomeTrpuyeckasi OKpPY>KHOCTb, OINpEeNIeHue TPUTOHOMETPUYECKUX (YHKIMI YHUCIOBOTO

apryMeHTa.
Havana MaTeMaTH4eCKOro aHaJu3a
ITocnemoBaTenbHOCTH, CII0COOBI 3aJaHUs MOCJICOBATEIHLHOCTEH. MOHOTOHHBIC
MOCJIEIOBATEILHOCTH.

Apudmernueckass U reoMmerpuyeckas mnporpeccuu. beckoHeuHO yObIBaromasi reomMeTpuyecKas
nporpeccusi. Cymma OecKOHEYHO yObIBaroleil reomerpuyeckoil mnporpeccuu. Dopmyiia CII0XKHBIX
poLEeHTOB. M cIosib30BaHKEe IPOrPECCUu ISl pELIEHMSI peaJIbHbIX 3a/1a4 PUKJIAJHOIO XapaKTepa.

MHoOXkecTBa M JIOTHKA

MHoxecTBO, omnepanuu Haja MHOXecTBamH. Jluarpammbl Oiinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O almapara JJis OMMCAaHUs PealIbHbIX MPOIECCOB U SBJIEHUM, MPU peUICHUH
3a7a4 U3 APYrux y4eOHBIX MPEeIMETOB.

Onpenenenne, Teopema, CIeICTBUE, T0KA3aTEIbCTBO.

I'eomeTpus
IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
OcHOBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsimMas, IUIOCKOCTb, HpocTpaHcTBO. [loHATHEe 00

AKCUOMATHUYCCKOM IMMOCTPOCHUU CTCPCOMCTPUU: aKCUOMBI CTCPCOMCTPUHN U CIICACTBUA U3 HUX.



B3aumHOe pacnonoxeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIUECS, NapauieibHble U
cKpeluBaromuecs npsmele. [lapamienbHOCTh NMPSMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: MapajuIeiIbHbIC
MPsIMBIE B IPOCTPAHCTBE; NAPALIEIBHOCTD TPEX MPSIMBIX; MAPAJUIEIBHOCTD MPSMOM U IIJIOCKOCTH. YTJIBI C
COHANPABJICHHBIMA CTOPOHAMM; YTOJ MEXAY MPAMBIMU B IpocTpaHcTBE. [lapanienbHOCTh MITOCKOCTEN:
napajule/ibHble IUIOCKOCTH; CBOMCTBA MapajuleNbHBIX IIocKocTeil. IlpocTeimme mpocTpaHCTBEHHBIE
(Gurypsl Ha MWIOCKOCTH: TETPAdIP, KyO, mapasieNnenure]; IOCTPOCHUE CEYCHUH.

[lepneHIUKyISIpHOCTh MPSIMOM W IUIOCKOCTU: MEPIEHIUKYJSPHBIE MpsIMble B MPOCTPAHCTBE,
MpsIMBbIE TMapajlIeJbHbIE U MEPIEHINKYJSPHBbIE K IUIOCKOCTH, MPU3HAK NEPIEHAUKYJIIPHOCTH MPSMOM U
IUIOCKOCTH, TEOpEMa O MNPSAMOHN NEPIEHIUKYJSPHOW IUIOCKOCTH. YTJIBI B NPOCTPAHCTBE: YTOJI MEXKIY
IpPSIMOM M ILIOCKOCTBIO; JBYTPAHHBIM YIOJI, JUHEHHBIM yros ABYrpaHHOro yria. llepnenauxyisp u
HAaKJIOHHBIE: PAacCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHHE OT MPSMOM 110 INIOCKOCTH, NMPOECKLHUSA
¢burypsl Ha TUIOCKOCTh. llepneHANKYISIpHOCTh IUIOCKOCTEH: MpPHU3HAK MEPIEeHIUKYISIPHOCTH JIBYX
mrockocreil. Teopema o TpEX MeprneHauKyIsIpax.

MHOrorpaHHUKHU

[loHsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE AJIEMEHThl MHOTOTPaHHMKA, BBIIMYKJIBIE U HEBBIITYKIIbIE
MHOT'OTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronpHas npu3Ma; rpaHd U OCHOBAHUS NPU3MBI;
mpsiMasi ¥ HakJIOHHas TMpU3MbI; OOKOBas W TIOJMHAs TOBEPXHOCTh Mpu3Mbl. [lapannenenumnen,
NPSIMOYTOJIbHBIN Napajulelienunel M ero cBoiictBa. [lupammupa: N-yrojgpHas nupaMuja, TpaHU MU
OCHOBAHHWE TTUPAMHU/JIBI; OOKOBAs ¥ MOJIHAS IOBEPXHOCTH MMPAMUJIBI; TIPABMIIbHAS M YCCUEHHAS TUPAMU/IA.
DneMeHThI IpU3Mbl U tupamuabl. [IpaBuabHbIE MHOTOIPaHHUKU: TOHATUE TPAaBUIIBHOTO MHOTOIPAHHHKA;
MpaBUjibHAs MpU3Ma W MpaBUIbHAs NUPAMMJA; MPAaBWIbHAS TPEYroJibHAs MUPAMHUAA M IPABUIbHBINA
TeTpa’ip; KyO. IIpencraBienue o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’ap, JOJCKA’3ap U HKOCAdIP.
CeueHust Npu3Mbl U MUPaMUIbIL.

CummeTpHsi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSMOM, MJIOCKOCTH. DJIEMEHTHI
CUMMETpPHUU B NUpaMuax, napauieiaenuneaax, NpaBUiIbHbIX MHOTOTPAHHUKAX.

Bbluncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nmaroHanu, yriuel. Ilmomans OokoBOM
MIOBEPXHOCTH U TIOJHOM MOBEPXHOCTU MPSIMOW IMPU3MBbI, IUIOIIAJb OCHOBaHUM, Teopema O OOKOBOM
MOBEPXHOCTU TpsiMOM Tpu3Mbl. [lmomane OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABUIHHOU
MUpaMHIbI, TeopemMa O Iuiomaau ycedéHHod nupamuabl. [lonstue o0 oO6béme. OOBEM mHUpamMuiBbI,
MIPU3MBI.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOLIaJSMU MOBEPXHOCTEH, 00BEMaMuU
MOI00HBIX Tel.

BeposiTHOCTH M cTaTHCTHKA

[IpencraBnenne JaHHBIX C MOMOINBIO Tabmui U auarpamm. Cpeanee apudmernueckoe, MeanaHa,
HauOonblllee U HaMMEHbIEE 3HAYEHUS, pa3Max, AUCIEPCHs U CTAaHAAPTHOE OTKIOHEHHE YHCIOBBIX
HaOOpOB.

CrnyualiHble SKCIIEPUMEHTHI (OIBITHI) U CIydaliHble COOBITHS. DJIeMEHTapHbIE COOBITUS (MCXOIbI).
BeposiTHOCTB cilydaiiHOTO cOOBITHSA. BIM30CTh YaCTOTHI U BEPOSITHOCTH cOObITUI. CilydaiiHbIE OIBITHI C
PaBHOBO3MOXKHBIMHM ~ DJIEMEHTapHBIMH  COOBbITHsIMH.  BeposTHocTM  CcOOBITUH B~ OMNBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.

Onepauuy  Haja COOBITHSIMH: [EpeceueHue, OObEeIWHEHHE, MPOTHUBOMOIOXKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyJia Cl0KEeHUs BEPOITHOCTEH.

VcnoBHass BEpPOATHOCTb. YMHOXKEHHE BEpOSTHOCTEW. JlepeBo cilydaillHOro 3KCIIEpUMEHTA.
®dopmyna noaHOM BepoaTHOCTU. HezaBucumeblie cOObITHS.

Komb6unaroprnoe mnpaBuino yMmHoxkeHus. IlepecranoBkn wu ¢akropuan. Yucino coderaHui.
Tpeyronbuuk [Tackana. @opmyna Ounoma HeroToHa.

bunapHblii ciydaliHbIi ONBIT (MCHBITAHUE), ycreX W HeyAauda. HesaBucumble ucnbiTanus. Cepust
HE3aBHCHUMBIX UCIIBITAHUHN A0 nepBoro ycnexa. Cepus He3aBUCUMBIX UCIIBITaHUN bepHysuiu.

Cnyuaitnas BenuuuHa. Pacnpenenenue BeposiTHocTel. [lnarpamma pacnpenenenus. IIpumepst
pacnpeneseHnii, B TOM 4Hcile, FEOMETPUUECKOe U OMHOMHAIIBHOE.
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11 KJIACC

Auare0pa u HaYaJIa MATEMAaTHY€eCKOI0 AaHAJIN3a

Yucsa v BbIYUCICHUSA

Hatypanbnble u nensle yncina. [I[pu3Haku 1e1MMOCTH LEIbIX YUCET.

CreneHb ¢ pallMOHAIBHBIM MTOKa3atesieM. CBOMCTBA CTENEHMU.

Jlorapudm umcna. JlecATH4HbIE U HATYpPAJIbHBIE JOTaAPHU(PMBI.

YpaBHeHHsI M HEPABEHCTBA

[IpeoOpazoBanue BBIpAKECHHA, COACPIKALINX JIOTaPU(MBI.

[Ipeo6pa3oBanue BbIpaKE€HU, COIEPIKALIUX CTENIEHHU C PallMOHATbHBIM ITOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

Cucremsl JIMHEVHBIX ypaBHEHUW. PerieHue NMpukiIagHbeIX 3aa4 ¢ MOMOUIbIO CUCTEMBI JTMHEHHBIX
YPaBHEHHHU.

Cucremsl 1 COBOKYITHOCTH PAallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTHYECKHMX 3aJad U 3a7ad W3
Pa3IMyYHbIX 00JacTel HAyKU U peanbHOM KU3HH.

DYyHKUMH U TPAPUKHU

Oyukuus. Ilepuonnueckune Qynkuuu. [IpoMexyTKH MOHOTOHHOCTH (yHKUMH. MakCUMyMbl U
MUHUMYMBI GyHKIMU. Hanbonbiee 1 HauMeHbllee 3HaueHne (PyHKIIMHU Ha IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKy.

IToka3zarenbHas u norapudmudeckas QyHKIMH, UX CBOWCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB GyHKUMN AJIs pelICHUs] YPaBHEHUH U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpaukoB (QyHKIMA A7 HUCCIIEIOBAaHUS IMPOLECCOB U 3aBUCHUMOCTEH, KOTOPBIE
BO3HHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEabHOM KU3HU.

Havyajna maTeMaTH4eCKOro aHaJmu3a

HenpepoiBHble pyHKIIMU. MeTon HHTEPBAIOB J1J1sl pEeLICHHs] HEPAaBEHCTB.

IIpousBonnas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM.

[IpousBonaHbie 3yeMeHTapHbIX (GyHKUIuNA. DOpMylibl HAXOXACHHUS IPOU3BOJHOW CYMMBI,
MIPOU3BEICHUS U YACTHOTO (PYHKITHUIA.

[IpumeHeHne NPOU3BOAHON K HCCIEAOBAHUIO (PYHKIMI HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHbBIIETO 3HAUYCHHUS (DYHKIIMM Ha OTpPEe3Ke.

[IpuMeHeHne MPOM3BOJHOM /I HaXOKJICHNS HAWIYYILIEro pEelIeHUsl B NMPUKIAJHBIX 3a/1adax, s
OTIpeJIeJIEHUs] CKOPOCTH IpOoLecca, 3a1aHHOr0 (hOpMYJIION MK rpadukom.

[TepBoobOpasnas. Tabnuna nepBooOpa3HbIX.

Wuterpan, ero reoMerpuyeckuii n ¢u3mueckuil cMbICi. BpruncneHnue uHTErpana mo Gopmyine
Hprorona—IJleitOnuna.

I'eomeTpus

Tena BpaneHus

[Hunuuapudeckas  MOBEPXHOCTb,  OOpasylolye  LWIMHIAPUYECKOH  IOBEPXHOCTH,  OCh
HWIMHAPUYECKON MoBepXHOCTH. LlMauHap: ocHOBaHUS M OOKOBas MOBEPXHOCTh, O0pa3ylolias M OCh;
iouaib 00KOBOM M MOJTHON OBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yoliie KOHUYECKOW MOBEPXHOCTH, OCh M BEpLIMHA KOHMYECKOM
noBepxHocTd. KoHyc: ocHOBaHMEe M BeplIMHA, OOpasylolias M OChb; IJIOLIaJb OOKOBOH M MOJHOH
MOBEPXHOCTHU. Y CEU€HHBIN KOHYC: 00pa3yIolIie U BEICOTA; OCHOBAaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IMaMeTp; IUIOMaab MOBEPXHOCTH cepsl. BzanMHoe pacmonoxeHue
chepsl 1 MITOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; mormanb chepsl.

N300pakeHue Tes BpallleHUs Ha IJI0CKOCTH. Pa3BépTka MIIMHApa U KOHYyCa.

KomOuHanmu Tten BpalleHWss WU MHOTOTPAaHHUKOB. MHOIOTpaHHUK, OIHCAHHBIM OKOJIO cdepsl,
cdepa, BMcaHHAst B MHOTOTPAaHHUK, WJIH TEJIO BPAIICHUS.



[Tonarue 06 o0bEMe. OcHOBHBIE cBOiicTBa 00bEMOB Ted. Teopema 06 00bEME MPSIMOYTOIBHOTO
napajiesnienunena u ciueacTsus u3 He€. O0bEM nuuHapa, Konyca. O0BEM mapa u riomaasb chepsl.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOLIAASMU MOBEPXHOCTEH, 00BEMaMu
MOIOOHBIX TEI.

Ceuenuss mMiIMHIpa (MapajuleIbHO M NEPIEHAMKYISIPHO OCH), CeUeHHsl KOHyca (IapasuielbHoe
OCHOBAHUIO U IIPOXOAILEE YEPE3 BEPIINHY ), CEUEHHUS LIapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B mpocTpancTse. ClI0KEHNE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha 4yuciao. PasnokeHue BekTOpa IO TpEM HEKOMIUIAHApHBIM BekTopaMm. IIpaBwiio mapamnenenunena.
Pemenne 3amad, CBsI3aHHBIX C INPUMEHEHUEM IIpaBUJ ACUCTBUHM ¢ BekTOopaMmHu. [IpsAmoyronpHas cucrema
KoopauHat B mpocTtpaHcTBe. Koopaunare! Bekropa. [Ipocreiinmye 3agaun B KOOpaAWHATaX. YTod MEXIy
BeKTOpaMu. CKaJsipHOE NMPOU3BEACHNUE BEKTOPOB. BhluncIeHNE YyIII0B MEXYy NPSIMBIMU U TUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBII METOA NPU PELIEHUH FEOMETPUUECKUX 3a1ad.
BeposiTHOCTH M CTATHCTHKA

YucnoBble XapaKTEPUCTHKM CIIy4aWHBIX BEJIWYMH: MAaTEMaTU4YECKOE OXHMJIAHUE, AMCIECPCUS U
CTaHJIapTHOE OTKJIOHEHUE. [Ipumepbl MpUMEHEHN MaTEMATUYECKOTO 0)KMJIaHUS, B TOM UHUCIIE B 3aJa4ax
W3 TIOBCEIHCBHOW KW3HM. MaTeMaThyeckoe OXKHJaHue OWHApHOW CIIy4yallHOW  BEJIMYWHBI.
MatemaTHuecKkoe OKHJaHUE CYMMBbI CIIy4alHbIX BEJIMYMH. MaTeMaTudeckoe OXHUAAHUE U JIUCIEPCUs
reOMEeTPUUECKOro 1 OMHOMUAIBHOTO paclpe/ieleHui.

3akoH OONBIIMX YHCET W €ro poib B Hayke, Mpupoje U oOmiecTBe. BpiOOpouHBI MeTox
HUCCIIETOBAHUH.

[Ipumepbl HENPEPHIBHBIX CIIy4alHbIX BeIW4MH. [IoHATHE O IUIOTHOCTH paclpeneieHus. 3aaayu,
IPUBOIALINE K HOPMAJILHOMY paclnpezaeneHuto. IIouatne o HopMaabHOM paclpeneiieHUN.

IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yudeOHOTO mpenMera «MartemaThKa» JIOJDKHO OOeCleuynBaTh JOCTHDKCHHE Ha YpPOBHE
cpemHero oOmero o0pa3oBaHUS CICAYIONIMX JUYHOCTHBIX, METANPEAMETHBIX H TMPEIMETHBIX
00pa3zoBaTeNbHBIX PE3yIbTATOB:

JJMHHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE  pe3yJbTaThl OCBOEHHUS TporpaMmbl  ydeOHOro mpeamera «MaTemaTuka»
XapaKTEePU3YIOTCS:

I'paxxnanckoe BocnnuTanme:

c(OPMHUPOBAHHOCTHIO TPAKAAHCKON TO3UIMH OOYYArOMIeToCs] KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIMCKOTO OOIIEeCTBA, MPEACTABICHHEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUH, TPOIEAYP TPaxTaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH U Tp.), YMEHUEM
B3aUMOJICHCTBOBATH C COIIMAIIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUHU C UX QYHKIUSIMH ¥ Ha3HAYCHUEM.

IIarproTHYecKoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTBIO POCCHMCKON TPaKTAHCKOW MICHTUYHOCTH, YBKECHHS K TPOIUIOMY U
HACTOSIIEMY POCCHUMUCKOM MaTEMAaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSIM POCCUHUCKUX
MAaTEMAaTUKOB U POCCUMCKOM MaTeMaTHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTHXKEHUN B JAPYTUX
HayKaX, TEXHOJIOTHSIX, Chepax IKOHOMUKHU.

JyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHEM JIyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoza; CHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEAECHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUW HAYKU U
JeSATENIbHOCTBIO YUYEHOT0; OCO3HAHHEM JIMYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOWYHBOTO Oy TIyIIIEro.

IcTeTHYecKoe BOCIUTAHME:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKIIOYAs ACTETUKY MAaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, PEIICHUH, PpaCCYXICHHH; BOCIPUUMYHBOCTBI0O K MAaTEMAaTHYECKUM acCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTaAHHE:



c(OpPMHUPOBAHHOCTHIO YMEHHUS MPUMEHITh MAaTeMaTHYeCKHe 3HaHHUS B HHTEpPEcax 3/I0pOBOTO H
0e3omacHOTO 00pasa KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO (340pPOBOE MUTAHWE,
cOaNmaHCUPOBAHHBIM PEKUM 3aHATUH M OTHAbIXA, peryisipHas (u3nueckas aKTUBHOCTH); (PHU3UUIECKOTrO
COBEPIIICHCTBOBAHUS, TIPH 3aHATHIX CIIOPTHBHO-030POBHTEIBHON JICATCILHOCTHIO.

TpyaoBoe Bocnutanue:

TOTOBHOCTBIO K TpPYyAy, OCO3HAaHHEM IICHHOCTH TPYAOJIOOUS; MHTEPECOM K Pa3IU4YHBIM cdepam
npodeccHoHaNbHON JESTENbHOCTH, CBS3aHHBIM C MaTeMAaTUKOW W €€ TPUIIOKEHUSIMH, yMEHHEM
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynmymie mpodeccur W peaau30BBHIBATH COOCTBEHHBIC KU3HCHHBIC
IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMYeCKOMY OOpa3OBaHUI0O MU CaMOOOpPa30BaHMIO Ha
MPOTSHKCHUM BCEH KH3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PCHICHUHM MPAKTHYCCKUX 3a]ad
MaTeMaTH4eCKON HampaBIeHHOCTH.

IKOJOrHYecKoe BOCIIUTAHNE:

c(OPMUPOBAHHOCTHIO ~ DKOJIOTUYECKOW  KyJNbTYpbl, TOHUMAHHEM  BIUSHUS  COIUAIBHO-
HKOHOMHYECKUX IPOIECCOB HA COCTOSIHUE TPUPOJHON W COLMAIBHONW Cpebl, OCO3HAHUEM TI00aTBbHOTO
XapakTepa HKOJIOTMYECKUX MpoOJieM; OpHEeHTallMell Ha NPUMEHEHHE MaTeMaTU4YeCKUX 3HaHUU IS
pelIeHus 3a7a9 B 00JIACTH OKPYXKAIOIICH CPEeJIbl, TUIAHUPOBAHUS TIOCTYIKOB M OIEHKH MX BO3MOXHBIX
MOCIIEACTBHUH JIJIsl OKPY’KaIOIIEH Cpebl.

IleHHOCTH HAYYHOTO TO3HAHMS:

c(hOPMUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBCHHOW NPAKTUKH, NMOHMMAaHWEM MaTeMAaTHYCCKOW HAyKU KaK CQepbl UYeIOBEUYCCKOU
NEeSTeIbHOCTH, ATAloB €€ Pa3BUTHUS M 3HAYUMOCTH ISl Pa3BUTHS LIUBUIN3ALMU; OBIAJCHUEM SI3bIKOM
MaTeMaTHKd W MaTeMaTHYeCKOW KYyJIbTYpOd KaK CpPEACTBOM IIO3HAHWUS MHpPA; TOTOBHOCTBIO
OCYIIECTBIISITH MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh HHANBUYALHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI
MeTtanpenMeTHble pe3yNbTaThl OCBOCHHS MPOrpaMMbl yuyeOHOro mpeamera «MaremaTuka»
XapaKTEepU3yIOTCSl OBJAJCHUEM YHHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OCliCMBUAMY, VHUBEPCANbHLIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OeUCTEUIMU.
1) Vuuseepcanvuvie noznasamenwvhvle Oeticmeus, obecneuusarom @opmuposanue 6a306bix
KOCHUMUBHBIX NPOYECcco8 00y4arowuxcs (0ceoeHue Memooo8 NO3HAHUSA OKpydcaowe2o Mupa,
npuUMeHeHUe 102ULeCKUX, UCCLeA08AMeNbCKUX Onepayuil, yMeHull pabomams ¢ uHgopmayueti).
Ba3zoBble joruyeckue geicTBus:
® BBIBISTH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMATHUYECKUX OOBEKTOB, IOHITHH,
OTHOIICHUH MEXIy TMOHATUAMHU; (HOPMYIHPOBATh OMNpPENEICHUsS MOHATHM; YyCTaHaBIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS JJIs1 0000IIEHUSI U CPaBHEHUS, KPUTEPHUH
POBOAMMOIO aHAJIN3a;
® BOCIPHUHMMATH, (QOPMYITUPOBATH U TNPeoOpa3oBBIBATh CYXKICHHS: yTBEpAUTEIbHbIE U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIC;

® BBIABIATH MAaTEMaTHYCCKHEC 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpeurs B (akTax,
JMaHHBIX, HAONIONEHUSX W YTBEPXKACHUAX; TpeiaraTh KPUTEPUH JUISL  BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUI;
e JenaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U WHIYKTHUBHBIX
YMO3AKIIOYCHUH, YMO3aKIIIOYCHUH TI0 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSTEIIBHO JIOKA3aTEIbCTBA MATEMAaTHYCCKUX YTBEPXKIACHUU (MPSAMBIE U OT
MPOTUBHOTO), BBICTPAMBATh APTYMEHTAIUIO, MPHUBOIUTh MPHUMEPhl M KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHS U BHIBOJIbI;

e BBIOMpaTh crnoco0 pemieHus y4eOHOM 3amauu (CpaBHHMBATh HECKOJIBKO BapUaHTOB PEIICHUS,

BEIOMpaTh HANOOJIee TIOIXOSIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble uccienoBareibckue J1elCTBUSA:

® ICIIOJIB30BAaTh BOMPOCHI KAaK HCCIEAOBATENbCKUI WHCTPYMEHT MO3HAHUS; (HOpPMYIHpOBATH

BONPOCHI, (PUKCUPYIOLINE MPOTUBOpEUHE, MpoOJieMy, yCTaHAaBIMBAaTh HMCKOMOE U JIaHHOE,
(hopMUpOBaTh TUTIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3HIINIO, MHEHUE;



IPOBOJIUTH CAMOCTOSITEIBHO CIUTAHUPOBAHHBIA SKCIIEPUMEHT, HCCIIEOBAHUE 10 YCTAHOBICHHIO
0COOCHHOCTEH MaTeMaTHYECKOro OO0BEKTa, SIBJICHUS, MPOIECCA, BBISIBICHUIO 3aBHCUMOCTEH
MEKIY 00BEKTaMH, SIBIICHUSIMH, IIPOIIECCAMH;

CaMOCTOATENILHO (OPMYJIUPOBaTh OOOOIICHUST W BBIBOJBI IO peE3yJibTaTaM IPOBEAEHHOTO
HaOJIFOICHUS, MCCIIEIOBAHNUS, OIICHHUBATD JJOCTOBEPHOCTh MOYYEHHBIX PE3yJIbTATOB, BBIBOJIOB U
0000IIIeHMI;

NPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE MPOIECCA, & TAKXKE BBIABUTATh MPEINOI0KECHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmanmeii:

2)

BBISIBIISITH 1eUIUTH MH(OpMAIMK, TaHHBIX, HEOOXOIMMBIX Ui OTBETAa HAa BOMPOC W IS

pelLeHus 3a1a4uu;

BBIOMpaTh  MHPOPMALMIO W3  HMCTOYHUKOB  pAa3IMYHBIX  TUIIOB,  aHAJIW3HMPOBATH,

CHCTEeMaTH3HpOBaTh W HHTEPIPETUPOBATH HHPOPMAIMIO DA3IMYHBIX BHJIOB H  (GOpM

NpEeICTaBICHHUS;

CTPYKTYpHUPOBaTh MH(OPMAIMIO, MPEACTABIATh €€ B Pa3WYHBIX (opMax, HIUTFOCTPUPOBATH

rpadudecku;

OLIEHUBATh HAAEKHOCTH MH(OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTECPHUSIM.
Vuusepcanvuvie KomMmynukamugHuvle Oelicmeus, obecneuugarom  cQOpMUpoBaHHOCHb

COYUANbHBIX HABLIKO8 00YYAIOWUXCSL.
OO0menue:

BOCIPUHHUMATh U (POPMYITHPOBATH CY>KACHHS B COOTBETCTBUH C YCIOBHSIMH H LEISIMH OOIICHHS;
ACHO, TOYHO, I'PaMOTHO BBIPpaAXAaTb CBOIO TOYKY 3PCHHA B YCTHBIX W IMHMCBMCHHBIX TCKCTax,
JIaBaTh MOSICHEHMUS 110 XOJIy PEICHHs 33141, KOMMEHTHPOBATh MOJTYYECHHBII Pe3yIbTarT;

B XO€ OOCYXKJEHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKJae€MOH TEMbI, MPOOJIEMBI,
pelraemMoii 3a7a4u, BbICKa3bIBaTh HJICH, HAICJICHHBIC HA MOMCK PELICHHS; CONOCTABISATh CBOM
CYXKACHUA C CYXICHUAMHU APYTUX YYaCTHHUKOB JuUaliora, OGHap}I)KI/IBaTB pasiiniuue u CXoaCTBO
HO3UILINIT; B KOPPEKTHOI (hopme GopMyTMpOBaTh pa3HOIIIACHS, CBOU BO3PaKEHHUS;
IPE/CTaBIATh PE3yJbTaThl pEIICHHWS 3aJadd, SKCICPUMEHTa, WCCIEeIOBAaHUs, IPOCKTa;
CaMOCTOSTECIIBHO BBI6I/IpaTI) q)OpMaT BBICTYIIJICHUA C y‘—IéTOM 3aaa4 INpE3CHTaOHu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHnuyecTBO:

3)

NOHMMAaTh M MCHOJb30BaTh MpPEUMYyIIeCTBA KOMAaHAHONW W WMHIWBUIYaJbHOW pabOThl MpH
penieHn Y4eOHBIX 3aJay; MPUHUMATHh IIEJIb COBMECTHOW JCSITENBHOCTH, IJIAaHHUPOBATH
OpraHM3alMI0 COBMECTHOM paboThl, paclpeaensTh BUAbl padoT, AOrOBAPUBATHCS, 0OCYKIATh
MPOIIECC U PE3YJIbTAT padOThI; 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (¢opMax padoThl (00CyX)AeHUS, OOMEH MHEHMH, «MO3TOBBIE
HITYPMBD» W HMHBIE); BBIMOIHATH CBOK YacTh PabOThl U KOOPAUHHUPOBATH CBOM JEHCTBUS C
JIPYTHMH YICHAMU KOMAHIbI, OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OONIUH MPOIYKT I1O
KpUTepusM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnuvie pecynamuenvle Oeticmeusi, odecneuugarom GopmMuposanue CcmMbiCI08bIX

YCMAHOBOK U HCUSHEHHbIX HABbIKOG JIUYHOCMU.
Camoopranu3anusi:

COCTaBJIATH IIaH, ITOPUTM PELIEHUS 3aJjauu, BHIOUPATh CIIOCO0 PEIIeHUs ¢ y4ETOM
UMEIOIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHThI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMALIUK.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMHU TIO3HABATEIHHON pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBUN H
MBICTUTENBHBIX  TPOIECCOB, HMX pE3yJNbTAaTOB; BIANAETh CIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IpOoIiecca U pe3yJsIbTaTa pelleHrs MaTeMaTHYeCcKOl 3a1auu;

OPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPU PpELICHUH 3a7aud, BHOCHTH
KOPPEKTUBHI B JICATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAHJICHHBIX OIMIHNOOK,
BBISIBJICHHBIX TPYJIHOCTEH;



® OIEHUBATh COOTBETCTBUE Pe3yJIbTaTa IeJId U YCIOBUSAM, OOBACHATH IPUUMHBI JTOCTHKEHUS UITU
HEIOCTHKEHUSI ~ Pe3yJbTaTOB  JEATENbHOCTH, HAXOIUTh  OMMOKY, JaBaTh  OLEHKY
npUOOPETEHHOMY OIIBITY.
NPEIMETHBIE PE3YJIBTATHI
OcBoenne yyeOHOro kypca «MaremaTtuka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHHs JOJKHO
o0ecreunBaTh JOCTIKEHHE CIEIYIONNX IPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB:

10 KJIACC

Ajre0pa ¥ HAYAJIa MATEMATHYECKOI0 AHAJIN3A
Yucya 1 BBIYUCIEHUSA

OnepupoBarh NOHATUSAMU: PAIIMOHATILHOE U JIEHCTBUTEIBHOE YHCII0, OOBIKHOBEHHAS U JIECATUYHAS
IpOOb, IPOLICHTHI.

BoinonusaTe apudmernyeckue onepamnuy ¢ palliOHAIBHBIMHU U JEHCTBUTENbHBIMUA YUCIIAMHU.

BoinonHATe npubanKEHHbIE BBIYMCICHUS, UCIIONIb3YS IpaBUila OKPYIJICHU, JeaTb NPUKUAKY U
OLICHKY pe3yJibTaTa BHIYHCICHUH.

OnepupoBaTb NOHATHUSAMHU: CTENEHb C IEJIBIM [OKa3aTeleM; CTaHJapTHas ¢opMa 3alucu
JEHCTBUTENFHOTO YKCIAa, KOPEHb HATYpaJIbHOM CTEMEeHH; MCIOIB30BaTh MOAXOMAAIIYI0 (opMmy 3amucu
JNEHUCTBUTENBHBIX YUCEN JUISl PELIEHUs] TPAKTUUYECKUX 33]1a4 U IIPEJICTABICHUS JaHHBIX.

OnepupoBarh NOHATUAMU: CHHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO yTJia; UCIOIb30BaTh 3alKCh
IIPOM3BOJILHOTO yIJla Yepe3 oOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIINH.

YpaBHeHNs1 1 HEPaBEHCTBA

OnepupoBaTh MOHSATUSIMU: TOXAECTBO, YpPaBHEHUE, HEPABEHCTBO; 1IE€JI0€, palMOHAIbHOE,
UppaIMoHaIbHOE ypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPAaBHEHHUE;

BrImonHATh npeoOpa3zoBaHus TPUTOHOMETPHUECKUX BBIPAKEHUH M pelIaTb TPUTOHOMETPHUECKUE
ypaBHEHHUS.

BoinonHATe npeoOpa3zoBaHUs LIETbIX, PAllMOHAIbHBIX U MPPALMOHAIbHBIX BBIPAKEHUI U pelaTh
OCHOBHBIE THUIIBI LIEJIbIX, PAI[MOHATIBHBIX U UPPALMOHABHBIX YPABHEHUIN 1 HEPABEHCTB.

[IpumeHsTh ypaBHEHMsI M HEpaBEHCTBA JUIsl PEUIEHMs MaTeMaTH4eCKUX 3ajJad M 3aJad u3
pa3IUYHBIX 00JaCTel HAYKU U peanbHOMN KU3HH.

MopnenpoBaTh peajibHblE CUTyallMM Ha SI3bIKE ajareOpbl, COCTaBJISATh BbIPAXKEHUS, YpaBHEHUS,
HEPaBEHCTBA MO YCIOBUIO 3aJaud, MCCIEA0BaTh MOCTPOSHHBIE MOJIENHM C HCIOJb30BAaHHEM arlapara
anreOpsl.

DOyHKIMY U rpapuku

OnepupoBarh TOHATHSIMH: (QYHKIHUS, CIIOCOOBI 3aMaHusi (PYHKIMH, O0JAacTh ONpEACICHUS W
MHO>KECTBO 3HauUeHU QyHKIUH, rpaduK YHKIMH, B3aUMHO OOpaTHbBIE (PYHKIIHH.

OmnepupoBarh MOHATUAMHU: YETHOCTh W HEUETHOCTh (PYHKUWH, HYIH (YHKIHH, MTPOMEXKYTKH
3HAKOIMOCTOSIHCTBA.

Hcnonp3oBats rpaduku GyHKIMA U1 pelIeHns] ypaBHEHUH.

Ctpouts 1 unuTaTh rpaduKy JIUHEHHOW QYHKINH, KBAJPAaTUIHONH (PYHKIIUU, CTENEHHONW (PYHKIIMU C
LIEJIbIM TIOKa3aTeIeM.

Hcnonb3oBath rpaguku QyHKIMNA A7 UCCIETOBAaHUS MPOLIECCOB M 3aBUCHUMOCTEH IMPHU PElICHUU
3a7a4d U3 JIPYrux y4eOHBIX NMPEAMETOB U PEATbHOW KU3HM; BBIpAXXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU.

Havyana maTteMaTH4ecKkoro anajimsa

OnepupoBaTh  MOHATHSIMH:  IOCJIENOBATENBLHOCTh, apudmMeTndyeckas HM  TreOMeTpHuYecKas
IIPOrpeCCUu.

OnepupoBarh MOHATHSAMHU: OECKOHEYHO YOBIBaloIlass TreoMETpUYecKas MpOrpeccus, CcymMma
0OECKOHEYHO yObIBAIOLIEH Nr€OMETPUUECKON ITPOrPECCUU.

3aaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOHCTBA IOCIIENOBATEIBHOCTEH M MPOTPECCUM JUISl PELEHUs] peallbHbIX 3aaay
MPUKIIATHOTO XapakTepa.

MHo:xecTBa M JIOTMKA

OnepupoBath MOHATHUAMH: MHOXECTBO, ONEPAIH HaJl MHOYKECTBAMH.
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Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaTr JUlsl ONUCAaHUS peajbHBIX IPOLIECCOB U
SIBIIGHUH, MIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

OnepupoBarh NOHATUAMU: ONPEAEIECHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIBCTBO.

I'eomerpus

OnepupoBaTh NOHATHAMU: TOUKA, PAMAas, INIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX MPHU PELICHUH F€OMETPUUECKUX 3aay.

OnepupoBaTh NOHATHAMU: APAILIENBHOCTD U NIEPIEHAUKYIAPHOCTD NPSMBIX U TNIOCKOCTEH.

KnaccudunupoBaTe B3aMMHOE pacnoioKeHUe IPSIMbIX U INIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBaTh MOHATUAMU: JBYTPAaHHBIN yrojl, TPaHU JBYTPAHHOIO yria, peOpo JIBYTpaHHOIO yria;
JIMHENHBIN yroJl AByTPAHHOTO yTIia; IpalyCHas Mepa IBYTPAaHHOTO YIJIA.

OnepupoBaTh MOHATUAMU: MHOTOTPAHHUK, BBITYKJIbIM M HEBBITYKIbIH MHOTOTPAHHUK, 3JIEMEHTBHI
MHOTOTpaHHUKA, IPAaBUIIbHBIA MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHMKOB (MUpaMuia; NpU3Ma, MPSIMOYTOJIbHBIN
napajuienenumnes, Kyo).

KnaccudunupoBaTh MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS s KiIacCU(UKALMK (BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHHUKH; TpPaBUWIbHbIE MHOTOIPAaHHUKU; TPSMbIE W HAKIOHHBIE IPU3MBI,
napasJiesIeumne bl ).

OnepupoBarh NOHATHAMH: CEKYIasi TUIOCKOCTh, CEYEHHE MHOTOTPaHHHUKOB.

OOBACHATH MPUHLUIBI TOCTPOCHUS CEUSHH, UCTIONB3YS METO/I CJIEIIOB.

Ctpouth ce4eHHss MHOTOI'PaHHUKOB METOJIOM CJIEIOB, BBIIOJHAThH (BBIHOCHBIE) TUIOCKUE YEPTEXKHU
U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxoXXIAEHHE TEOMETPUYECKHX BEJIMYMH MO o0pasliaM WM alropuTMawm,
MPUMEHSST U3BECTHBIC aHAIUTHUYECKUE METOJbl MPH PELICHWU CTaHIApTHBIX MaTeMaTHYECKUX 3a7ay Ha
BBIYMCIICHUE PACCTOSIHUM MEXy ABYMsI TOUKaMH, OT TOYKHU JI0 MPSIMOU, OT TOUKHU JI0 TUIOCKOCTH, MEXTY
CKPEIIMBAIOIIHUMHUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxoXIEHHE TEOMETPUYECKHX BEJIMYMH MO o0pasliaM WM alropuTMawm,
MPUMEHSS U3BECTHBIC aHAIUTHUYECKUE METOJbl MPH PELICHUU CTaHIApTHBIX MAaTEeMaTHYECKUX 3a7ay Ha
BBIUMCIICHUE YTJIOB MEXAY CKPELIUBAIOLIUMUCS MPSAMBIMH, MEXIY MHPSIMOW M IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYI'PAHHBIX YIJIOB.

Boruncnate 0o0BbEMBI M IUIOIIAJM IOBEPXHOCTEH MHOIOTPAHHUKOB (IIpU3Ma, NHpamMuaa) ¢
npUMEHeHHEM (OpMyYJ; BBIYMCIATH COOTHOLICHHS MEXIY IUIOMIAJIMH TOBEPXHOCTEH, 00bEMaMu
MO1I00HBIX MHOTOI'PAaHHUKOB.

OnepupoBarh MOHATHSAMHM: CUMMETPHS B INPOCTPAHCTBE; LIEHTP, OCb U IUIOCKOCTb CHMMETpPHH;
LEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI.

W3BnekaTh, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBIECHHYIO Ha YepTekKaX U pUCYHKaX.

[IpumensaTh reomMeTpudeckre (PakThl A1 PEIICHUS] CTEPEOMETPUUECKUX 3a/1ad, MPeIrnoararmx
HECKOJIBKO LIaroB PeLIeHUs], €CIU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopMe.

[IpumensTh mpoCTENIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHCTEMBI
IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1ay.

[IpuBoauTe NpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEHW B IMPHUPOAE U KHU3HHU, Paclo3HaBaTh
MIPOSIBJIEHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[IpuMeHsATh MOyYSHHbIE 3HAHUS HA MPaKTHKe: aHATM3UPOBATh PEAJbHbIE CUTYALMH U NIPUMEHSTh
M3Y4YEHHbIE TOHATHSA B MPOILIECCE IMOMCKA PELIEHUS MaTeMaTH4ecKd c(HOpMyIHpOBAaHHOW MPOOIIEMBI,
MOJIETIUPOBATh pEaJbHbIE CHUTyallud Ha S3bIKE I'€OMETPHUH, MCCIEAOBATh IIOCTPOCHHBIE MOJAEIU C
HCIIOJIb30BAHUEM T'€OMETPUUECKUX MOHSITUA M TEOopeM, ammapara aiareOpbl; peliaTh MpakTHYEeCKHe
3aJ1a4M, CBA3aHHbIE C HAXOKJIECHUEM I€OMETPUUECKHUX BEIMUHUH.

BeposSiTHOCTL M CTATHCTHKA

YuraTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh MNOHITUSAMM: CpelHee apupMeTHUecKoe, MeauaHa, HauOoJblliee, HauMEHbIIIee
3HAYEHHUE, pa3Max MAaCcCHUBA YUCIIOBBIX JaHHBIX.

OnepupoBarh MOHATUSAMU: CIIy4alHbIN 3KCIIEPUMEHT (OIBIT) U CllydailHOE COOBITHE, JIEMEHTAPHOE
coObITHE (PNIEMEHTapHbI HCXO/A) CIy4YalHOTO ONbITa; HAXOAWTh BEPOSITHOCTH B OIBITaX C
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PaBHOBO3MOXKHBIMH CIyYalHBIMU COOBITUSIMHM, HaXOJWUTh M CPaBHUBATh BEPOSATHOCTU COOBITHH B
W3YYEHHBIX CIy4YailHbIX 3KCIIEpUMEHTAX.

Haxonuts u popmynupoBaTh COOBITHS: NepeceueHre U 00beIMHEHUE TaHHBIX COOBITHI, COOBITHE,
IIPOTUBOIIOJIOKHOE JTaHHOMY COOBITHIO; IOJIb30BAaThCs AUarpaMMaMu Oiliepa U GOpMyJIOil CIIOXKEHUS
BEPOSITHOCTEN NP PELICHUH 3a/1a4.

OnepupoBaTh TOHSATUSIMHU: YCJIOBHAasi BEPOSTHOCTb, HE3aBUCHUMBbIE COOBITUS; HAXOAWTH
BEPOSITHOCTH C TOMOLIBIO IIPABUJIA YMHOKEHHUS, C TIOMOILBIO JIEpeBa CIIy4alHOTO OIBITA.

[IpumeHsITH KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IIPU PELICHUN 3aa4.

OnepupoBaTh MOHATHSMM: HUCIBITAHWE, HE3aBUCUMBIE HCIBITAHUSA, CEpUS HCIBITAaHUM, yCIEeX U
HeyJaya; HaXOJWUThb BEPOSTHOCTH COOBITUH B CEpUM HE3aBHUCHMBIX MCIBITAHMNA 1O TNEPBOr0 YCIIeXa;
HaXOJIUTh BEPOSTHOCTU COOBITHI B CepUM UCTIbITaHUH bepHyu.

OnepupoBaTh MOHATUSIMM: CiIydailHass BeJIMYMHA, pACHpPEIEICHUE BEPOSATHOCTEH, Jauarpamma
pacnpeneseHusl.

11 KITACC

Aure0dpa ¥ Ha4YaJIa MATEMATHYECKOI'0 AHAJIN3A

Yuciia ¥ BIYHCICHUSA

OrnepupoBaTh NOHATHAMU: HATyPAIBHOE, 1EJI0€ YUCIIO; UCIIOJIb30BATh IPU3HAKHU JEIIMMOCTH LEbIX
YHCell, Pa3IoKEHUE YNCIIA HA IIPOCTHIE MHOKUTEIN JJI PELICHUS 3a/1a4.

OrnepupoBarh NOHATHEM: CTENEHD C PAIIMOHATIBHBIM MOKA3aTEIIEM.

OmnepupoBaTh NOHATUSAMHU: JIOTApU(M YUCIIA, IECITUYHBIE U HATYPAJIbHbIC JIOTapU(MBI.

YpaBHeHHsI M HEPABEHCTBA

[IpuMeHsTH CBOWCTBA CTENEHW A NpeoOpa3oBaHUS BBIPAKEHUH; ONEPUPOBATH IMOHATUSAMHU:
[I0KA3aTEJIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI IOKA3aTEIbHBIX YpPAaBHEHUN H
HEPaBEHCTB.

BoinonHsATe nmpeoOpa3oBaHus BBIPAKEHUHM, COJEpKAIIMX Jorapu(mbl; onepupoBaTh MOHATHIMMU:
JOrapu(pMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIbI JIOTapU()MUUECKUX YPAaBHEHUH U
HEPABEHCTB.

Haxonuts pemieHust mpoCTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATHAMH: CUCTEMA JIMHEWHBIX YPABHEHHUU U €€ PEIEHUE; UCIIO0Ib30BaTh CUCTEMY
JIMHENHBIX YPABHEHUH I pELICHUS IPAKTUYECKUX 3a1a4.

Haxomute pemeHuss NpOCTEHIIMX CUCTEM M COBOKYIIHOCTEH palMOHAIbHBIX YPAaBHEHHU U
HEPaBEHCTB.

MopnenpoBaTh peajibHble CHUTyallMM Ha SI3bIKE ajareOpbl, COCTaBJISATh BbIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA U CHUCTEMBI 110 YCJIOBMIO 3aJa4H, MCCIEJ0BATh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
anmnapara ajreOpsl.

DOYyHKUMH U TPaPUKHU

OnepupoBaTh MHOHATUSAMU: TMepuoandecKkas (QyHKIHSA, NMPOMEKYTKH MOHOTOHHOCTH (YyHKIUH,
TOYKM SKCTpeMyMma (YHKLIMH, HauOoJplllee M HauMEHbIIee 3HAYeHHs (QYHKIHMUM Ha TMPOMEXKYTKE;
WCIOJIb30BaTh UX VISl UCCae10BaHus QYHKIMH, 3alaHHOM rpauKoM.

OnepupoBaTh NOHATHUAMH: T'padUKU MMOKA3aTEIBbHON, JOrapu(MUUECKON U TPUTOHOMETPHUUECKUX
GbyHKui; n300pakaTb X Ha KOOPJMHATHOM IUIOCKOCTH M MCHOJB30BaTh JJIsi PELIEHUS YpaBHEHUH U
HEPaBEHCTB.

N300paxaTh Ha KOOPAMHATHOW IMJIOCKOCTH TpadUKHU JMHEHHBIX YpaBHEHHM M HCIIOJIb30BATh HUX
JUISl pELLIEHUs] CUCTEMBI JIMHEMHBIX YPaBHEHUM.

Ucnonb3oBate rpaduxu (yHKUUN U1 UCCIENOBAaHUS IMPOLIECCOB M 3aBUCHMOCTEM W3 APYTUX
yU€OHBIX JAUCIUIIIUH.

Havana MmaTeMaTH4YeCKOro aHAIHU3a

OmnepupoBaTh MOHATUSAMHU: HeNpepbiBHAA (QYyHKIMSA; NPOU3BOAHAS (PYHKIMH, HCIIOIB30BaTh
reoMeTpUYecKuil U GU3NYECKUI CMBICI POU3BOIHOM JIJIsl peleHus 3a/1a4.

HaxoauTe mnpoM3BOAHBIC 3JEMEHTApHBIX  (DYHKIUI, BBIUMCIATH IMPOU3BOJHBIE  CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIHIA.




Hcnonb30BaTh MPOM3BOAHYIO JUIsl MCCIENOBaHUSA (DYHKIMM HAa MOHOTOHHOCTb M 3KCTPEMYMBI,
MIPUMEHSITh PE3YJIbTAThl UCCIIEI0OBAHUS K IOCTPOEHUIO IpaUKOB.

Hcnonp30BaTh MPOU3BOIHYIO 171 HAX0XKIEHUS HAWIYYILIEro PELIEHUS B IPUKIIAJHBIX, B TOM YHCIIE
COLIMAJIbHO-9)KOHOMUYECKUX, 3a/1adax.

OmnepupoBaTh NOHATUAMU: IEPBOOOPA3HAs U MHTErPal; IOHUMATh T€OMETPUUYECKUI U pru3nUecKuii
CMBICJI UHTETrpaja.

Haxonute mnepBooOpa3Hble »IIEMEHTApHbIX (YHKIMHA; BBIUUCIATH MHTErpan 1o Gopmyine
Herotona—Jleitbuuna.

Pemate npuknazHele 3aJadd, B TOM 4YHCJIE COLMAJIbHO-3KOHOMHUYECKOTO U  (U3UYECKOTO
Xapakrepa, CpeICTBaMU MaTEMaTHYECKOI0 aHaAJIN3a.

Leomerpust

OnepupoBaTh TMOHATUSAMHU: LMIUHAPUYECKAas MOBEPXHOCTh, 0Opasylolye HIMHAPUYECKON
MOBEPXHOCTHU; IWIMHAP; KOHUYECKas MOBEPXHOCTb, OOpa3ylollye KOHUYECKOH MOBEPXHOCTH, KOHYC;
chepuyeckas MmoBepXHOCTh.

Pacnio3HaBath Tena BpaieHus (LWIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOJTyUEHUS TEJl BpallleHuUs.

KnaccudumupoBats B3auMHOE paciofiokeHue cepbl U IIOCKOCTH.

OnepupoBaTh NOHATUSMU: ILIAPOBOM CEIMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CETMEHTA; LIapOBOM
CJIOM, OCHOBAHME LIAPOBOTO CJIOSI, BBICOTA IIIAPOBOTO CJI0S; IIAPOBOMl CEKTOP.

Boruncnate 00bEMBI M IUIOHIAAM TOBEPXHOCTEW TeN BpalleHUs, TE€OMETPUYECKHX Tel C
npUMeHeHHEM (opMyI.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHHMK, BIUCAHHBIA B chepy U ONMCAHHBIA OKOJO cepsl;
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK MJIM TEJIO BpAIIEHUS.

BbruncnsaTe COOTHOLIEHUS MEKY IJIOLIAASIMU TOBEPXHOCTEN U 00BbEMaMH MOAOOHBIX TEI.

N300pakaTh u3ydaeMble (GUIypbl OT PYKH U C IPUMEHEHHEM HPOCTIX YePTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UIYp: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUThH CEUCHHS TEJI BPALCHHUS.

W3Bnekarb, WHTEpNpETHUPOBaTH M MNpeoOpa3oBbIBaTh HHGOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUUECKUX (PUTYypax, MPEICTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE NEHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXEHMS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMU OHHU 00J1a/1al0T.

[IpumensTH NpaBUIO NapauIeIenunea.

OnepupoBaTh NOHATHUAMHU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPIMHATBI BEKTOPA, YTOJ MEXIy BEKTOPAMH, CKAJISIPHOE IPOU3BEIECHUE
BEKTOPOB, KOJUJIMHEAPHbIE U KOMILIAHAPHBIE BEKTOPBI.

Haxomute cymMMy BEKTOpPOB M INPOM3BEIEHHE BEKTOpAa Ha 4YMCIO, Yrojl MEXAY BEKTOpamuy,
CKaJISIpHOE MPOU3BEJCHHE, PACKIIAIbIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpJAUHAT.

[IpumensTh reomerpudeckue (akThl A PELIEHUS CTEPEOMETPUUYECKUX 3aJad, IPEANoaraoimux
HECKOJIbKO LI1aroB peIeH s, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemats npocreiine reoMeTpuuecKHe 3a/1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A.

Pematp 3amaun Ha JOKa3aTEIbCTBO MATEMAaTUYECKMX OTHOLIEHUI U HAXOKJIEHUE FE€OMETPUUECKUX
BEJIMYMH MO oOpa3laM WM alropuTMaM, IPUMEHSsS H3BECTHBIE METOAbl MPH PELICHUH CTaHIApPTHBIX
MaTEMaTUYECKUX 3ajad.

[IpumeHsTh mpoCTeiine MpPOrpaMMHBIE CPEACTBA U IIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBbI
IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1ad.

[IpuBouTE mpHUMEpH MaTEMaTHUYECKUX 3aKOHOMEpPHOCTEW B MPHUPOJAE U KHU3HHU, pacro3HaBaTh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUM B UCKYCCTBE.

[IpuMeHsTH MOJyYeHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh pEalIbHbIE CUTYallUd U MPUMEHSTh
U3yYEHHBbIE TIOHATHS B IPOLIECCE IMOMCKA PEIICHHs MaTeMaTH4ecKu C(HOpMYyITUPOBAHHON MPOOIIEMBI,
MOJIETTUPOBATh pEalibHble CHUTyallud Ha $3bIKE TE€OMETPUHU, HCCIIEN0BaTh IOCTPOECHHBIE MOJIEIH
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C WCIOJb30BAaHMEM TE€OMETPUYECKHX MOHATHA U TeopeM, ammapara anreOpbl; peraTh MpaKTHUYeCKue
3a/1a4u, CBA3aHHBIE C HAX0KICHHEM I€OMETPUYECKUX BEIIMUYHH.
BeposATHOCTD ¥ CTATHCTHKA

CpaBHUBATh BEPOSITHOCTH 3HAYEHHUM CIy4ailHON BEIMYMHBI MO PACHPEEIICHUI0 WIN C MOMOIIbIO
Juarpamm.

OnepupoBaTh MOHATHEM MATEMaTHUECKOIO OXKHUJAHUS; MPUBOJIUTH MPHUMEPHI, KaK MPUMEHSETCS
MaTEeMaTUYECKOE OKMJIAHHUE CIIyYalHOM BEJIIMYMHBI HAXOAWTh MAaTEMATHYECKOE OKHMIAHHUE II0 JaHHOMY
PacIpeneNeHHUIO.

HwmeTsb nmpencTaBieHue o0 3aKoHe OOJBIINX YUCEI.

Nmets npencraBieHue 0 HOPMaIbHOM PACIpPEACIICHHAH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
B ToMm uncne Ha
KomnuectBo | KomnuectBo
Ne 4acoB 110 4acoB 110 KOHTPOJIBHBIC
HaumenoBanue pasnenon N N MPaKTUYECKHE 20P
/i THUTIOBOM paboueit paGoTHI
mporpaMMe | Tporpamme K p | p. p.
AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A
MHoxecTBa
panMoHaNIbHBIX U
1 | meficTBUTENBLHBIX YHUCEIL. 14 14 1
PanmonansHbie ypaBHEHUS
Y HEPaBEHCTBA
OyHKIMH U TpadUKH.
2 | CreneHsb C LEIBIM 6 6
[I0Ka3aTejIeEM https://infourok.ru/
ApudmeTnueckuii KOpeHb
3 N—OW CTEIMEHH. 18 18 1 https://nsportal.ru/
HppaunoHanbHbIe
ypaBHEHMsI 1 HEpaBEHCTBA https://resh.edu.ru/
Dopmysl
4 | TPUTOHOMETpHH. 22 22 1
Tpuronomerpuueckue
ypaBHEHUS
5 ITocaenoBaTenbHOCTH U 5 5
IPOTPECCUm
6 [ToBTOpEeHmE, 0600IICHNE, 3 3 1
cHCTeMaTH3alus 3HaHUH
Htoro 68 68 4 0
I'EOMETPUA
Beenenue B
1 CTEPEOMETPHUIO 10 10 https://infourok.ru/
[IpsiMbIe ¥ TIOCKOCTH B
o | MPOCTpaHCTBE. 12 12 1 https://nsportal.ru/
[TapannenbHOCTh MPSAMBIX
U IJIOCKOCTEN https://resh.edu.ru/
3 HepneHIlI/IKyJBIpHOCTE: 12 12
MPSIMBIX U TIOCKOCTEH
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https://infourok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://resh.edu.ru/

4 | Yrasl MexXay NpsSMBIMU U 10 10 1
TUTOCKOCTSIMHU
5 | MHororpanHuku 11 11 1
6 | OO0BEMBI MHOTOTPAaHHUKOB 9 9 1
7 [ToBTOpeHue: ceuenus, 4 4 1
pacCTOSHUS U YTJIbI
Hroro 68 68 3) 0
BEPOATHOCTH U CTATUCTUKA
1 [IpencraBneHue qaHHBIX U 4 4
omnucareabHasi CTATUCTUKA
CityyaliHbI€ OTBITHI
CITyJaifHbIe COOBITHS,
o | OMBITHI C 3 3 1
PaBHOBO3MOKHBIMH
3JIeMEeHTapHBIMU
UCXOJIaMH https://infourok.ru/
Oneparuu Haj
3 | COOBITHSIMH, CIIOKEHUE 3 3 https://nsportal.ru/
BEPOSATHOCTEM
YciioBHast BEPOSTHOCTD, https://resh.edu.ru/
JIEPEBO CIYYaHOTO
4 | ombITa, hopMyIia TIOTHOM 6 6
BEPOATHOCTH U
HE3aBHCUMOCTH COOBITUI
5 DJIEeMEHThI 4 4
KOMOMHATOPUKHI
6 Cepun MOCIIe0BATENbHBIX 3 3 1
UCTIBITAHU I
7 Cnyualinbple BETUYUHBI U 5 5
pacnpeneneHus
8 Ob6o061enne u § 5 5 5
CUCTeMAaTH3AIMs 3HAHHMA
Uroro 34 34 2 2
UTOI'O 170 170 11 2
11 KJIACC
B Tom uncne na
KonunuectBo | KonuuecTBo
KOHTPOJIBHBIE
Ne 4acoB 110 4acoB 110
HaumenoBanue pasznenoB . N MIPAKTUYECKHE 20P
n/m TUTIOBOM paboueii paBoTHI
mporpaMme | mporpamme p | mp.p.
AJITEBPA U HAYAJIA MATEMATUYECKOI'O AHAJIM3A
Crenenb ¢ paluoOHaIbHBIM
MOKa3aTeJIeM. https://infourok.ru/
1 | IlokazaTenbHast QyHKIUS. 12 12 1
[Toka3zaTenbHBIE YpaBHEHUS https://nsportal.ru/
1 HEPaBEHCTBA
Jlorapudmuueckas https://resh.edu.ru/
o | bymicuas, 12 12
Jlorapudmuueckue
YpaBHECHUS U HEPABCHCTBA
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https://infourok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
https://nsportal.ru/
https://resh.edu.ru/

Tpuronomerpuyeckue 9 9 1
GYHKIUHM U UX TpapuKy.
Tpuronomerpuueckue
HEPaBEHCTBA
HpOI/BBOl[HaiI. IIpumenenue 24 24 1
IIPOU3BOIHOM
WNurerpain u ero 9 9
IPUMEHEHHUs
Cucrembl ypaBHEHUN 12 12 1
HatypanbHble u 1ensie 6 6
qrcia
[ToBTOpEHwUe, o606meH1:16, 18 18 5
CUCTEMaTH3aIHs 3HAHUH
Htoro 102 102 6 0
I'EOMETPHA
Tena BpanieHus 12 12 https://infourok.ru/
OO6BEMBI TET 5 5 1
BekTopbl ¥ KOOpAMHATHI B 10 10 1 https://nsportal.ru/
IPOCTPAHCTBE
[ToBTOpeHnue, 0600IICHNE, v 7 1 https://resh.edu.ru/
cUcTeMaTH3alys 3HaHUH
Hroro 34 34 3 0
BEPOSTHOCTDb 1 CTATUCTUKA
Maremaruueckoe
0KUJAHUE CITyYalHOU 4 4
BEJIMYUHbI
Hucniepens i CTARAapTHOC https://infourok.ru/
OTKJIOHEHHE CITy4aitHOU 4 4 1
BEJIMYNHBI
P —— 3 3 1 https://nsportal.ru/
HenpepeiBHEIe cilyaiiHbe 2 2 https://resh.edu.ru/
BEJIMYMHBI (pacipeesIeHus])
Hopmainbnoe 5 2 1
pacripeiesieHue
[ToBTOpEHME, o6o6mervIe u 19 19 5
cUCTeMaTH3alMs 3HAHUH
Utoro 34 34 2 3
NTOI'O 204 204 11 3
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https://infourok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
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