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MNOSAICHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yyeOHOro Kypca «Anredpa ¥ Hayalia MaTeMaTHYECKOTO aHalu3a» 0a30BOTO
ypoBHs juisi ydamuxcs 10 —11 kimaccoB paspaborana Ha ocHoBe DeepalibHOrO rocCyIapCTBEHHOIO
00pa3oBaTeNIbHOTO CTaHAApTa cpeaHero ooOmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHM, NPEABIBIIEMBIX K MaTeMaTHYCCKOMY OOpa3oBaHUIO, M TPATULIUA POCCHHUCKOTO
oOpazoBanus. Peanuzanuss mnporpamMmbl  00eCIEUMBACT OBJIAJICHUE KIIOYEBBIMH KOMIICTCHIIUSMH,
COCTaBISIFOIIMMHU  OCHOBY JIUIS CAMOPa3BHTHS M  HENPEPhIBHOIO  00pa30BaHUs, LEIOCTHOCTD
OOILEKYIBTYPHOTO, TMYHOCTHOTO M MO3HABATEIBHOTO PAa3BUTHS JIMYHOCTH YUAIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Aunrebpa u Hadana MaTeMaTHYECKOTO aHAIIN3a» SIBJISICTCS OJHUM M3 HanOoJiee 3HAYUMBIX B
MporpaMMe cTapiieil IIKOJbI, TOCKOJBbKY, C OJTHOM CTOPOHBI, OH 0OeclieYrBaeT HHCTPYMEHTAIIbHYIO 0a3y
JUISE M3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, & C JIPYrodl CTOPOHBI, ()OPMHUPYET JIOTUIECKOE H
abCTpakTHOE MBIIUICHUE YYalllUXCsl HA YPOBHE, HEOOXOIHMMOM JUIsi OCBOEHUS KypCOB WH(MOPMATHKH,
OOIICCTBO3HAHMS, WCTOPHH, CIOBECHOCTH. B paMkax HmaHHOTO Kypca Yydalluecs OBJIAJICBAOT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHOW Hayku, KoTopas (GOpMyJIHUpPYeT CBOM JIOCTHIKEHUS B
MaTeMaTHIECKOH Gopme.

Kypc anredpsl u Hayan MaTeMaTUYECKOTO aHAIK3a 3aKJ1a/IbIBAET OCHOBY JUISl YCIICLTHOTO OBJIAJICHUS
3aKOHAMU (PU3MKH, XUMUU, OMOJIOTHH, IIOHUMAHHSI OCHOBHBIX TEHICHIINH YKOHOMHUKH M OOIECTBEHHOM
JKU3HH, TIO3BOJISIET OPHUEHTHUPOBATHCSA B COBPEMEHHBIX HHM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIh30BaTh WX B TOBCEAHEBHOM JXM3HU. B TOoxke BpeMs OBjIaJeHHE aOCTPAKTHBIMH U
JIOTUYECKH CTPOTMUMH MAaTEMaTHYECKUMU KOHCTPYKIUSAMH Pa3BUBAET YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh ~ MCTHHHOCTH  yTBEPXKIEHHUS, HCIOJb30BaTh  00O0OIIEHWE U  KOHKPETU3AIHIO,
abcTparupoBaHHue M aHAIOTHIO, POPMUPYET KPEaTUBHOE U KPUTUUYECKOE MbIIUIeHHE. B Xoae u3yueHus
anreOpsl ¥ HavYaJl MAaTeMAaTUYECKOrO0 aHaliM3a B CTAapIIEH IIKOJIE yYalluecsl MOJydYal0oT HOBBIA OIIBIT
pelieHusl NPUKIaJHbIX 3a/1ad, CaMOCTOSITENIbHOTO IMOCTPOCHHS MAaTeMaTHUYECKHMX MOJENEeN pealbHbIX
CUTyallMii W WHTEPIPETAIlMU TIOJYYCHHBIX pEIICHUM, 3HAKOMSTCS C MpUMEpaMu MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B IPUPOJE, HAYKE U B UCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTHYECKUMU OTKPBITUSIMU U
WX aBTOPAMH.

Kypc obnagaer 3HaYUTENBHBIM BOCIIUTATENBHBIM MMOTEHIIMAIOM, KOTOPBII peannusyercs Kak uepes
y4eOHBI MaTepuas, CIOCOOCTBYIOIIMKA (OPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHHS, TaK U 4epes
cnenuduKy y4eOHOM nesTeNbHOCTH, TPeOYIOIIeH CaMOCTOsITeIbHOCTH, aKKYPAaTHOCTH, MIPOJOJIKUTETEHOM
KOHIICHTPAIIUA BHUMAHUS U OTBETCTBEHHOCTH 32 TOJIYYCHHBIN pe3ysIbTarT.

B ocHoBe Meromuku oOydyeHuss anreOpe W HadajgaM MaTeMaTHYeCKOro aHaiu3a JIeKHUT
JeSATETbHOCTHBIA TPUHITUTT 00YIECHUSI.

CtpykTypa Kypca «Anrebpa W Hauala MaTeMaTHYECKOrO aHajan3a» BKIIIOYAET CIEAYIOUIUe
coJiepKaTeIbHO-METOANYEeCKue TUHNN: «YUncia u BeraucieHus», « OyHKIUU u Tpaduxny, «YpaBHEHHS U
HepaBeHCTBa», «Hawama wmartematumyeckoro ananuza», «MHOXKeCTBAa M JIOTHMKa». Bce OCHOBHbIE
coJiepKaTeIbHO-METOAMYECKUE IMHUH N3Y4YaloTCsl Ha IPOTSDKEHUH JIBYX JIET 00yUEHUs B CTapIeH IIKOJIe,
€CTECTBEHHO JOMOJHSA JIPYT Apyra U MOCTENEHHO HAChIIAsCh HOBBIMU TEMaMH M pa3zienamu. J{aHHbIN
KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIWHAET B cebe coJepkaHhe HECKOIbKHUX
MaTeMaTHYeCKUX AUCIMIUINH: airedpa, TPUTOHOMETPHS, MATEMATUUECKUN aHAIH3, TEOPHsI MHOXKECTB H
ap. ITo Mmepe Toro kak ydamiuecst OBJIaJIeBarOT BCE Oosiee MUPOKUM MaTEMATHYCCKUM ammapaToM, y HUX
MOCIIEI0BATEIHbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTUYECKYI0 MOJIENb
peanbHOM CUTYyaIluu, MPUMEHSTh 3HAHUS, MMOJYyYEHHBIE B Kypce «AnreOpa M Havajga MaTeMaTU4eCKOro
aHalM3a», IS PEHICHHS CaMOCTOSTENbHO C(OpPMYIMPOBAHHOW MaTEeMaTHYECKON 3adadd, a 3areM
WHTEPIPETUPOBATH MMOTYUYEHHBIN pe3yJIbTar.

CopepxarenpHO-MeTONMYEeCKass JuHHUS «Yucaa W BBIYUCICHUS» 3aBepiiaeT (hopMupoBaHHE
HaBBIKOB MCIIOJIb30BaHUS JEHCTBUTEIBHBIX YHCEN, KOTOPOE OBIJIO HAYaTO B OCHOBHOM I1IKoJie. B crapmieit
ITKOJIE 0C000€ BHUMAHUE YIENSIeTCs OPMUPOBAHUIO MPOYHBIX BEIYHCIUTELHBIX HABBIKOB, BKITFOUAIOIITUX



B ce0s WCIOJB30BAaHME DPA3IUYHBIX (OPM 3alHCH JCHCTBUTEIHLHOTO YHCIA, YMEHHE PAalMOHAIBHO
BBITIONTHSATH JICHCTBYS C HUMHU, JeTIaTh MPUKHUJIKY, OIICHUBATH pe3yabTaT. OOydaronuecs moyqaoT HaBbIKH
NPUOMKEHHBIX BBIYMCIICHUH, BBITOJHEHUS JICHCTBHIA C YNCIIaMU, 3alMCAHHBIMU B CTaHIapTHOU (opme,
MCIOJIb30BAHUS MATEMATHUECKUX KOHCTAHT, OIECHUBAHUS YHCIIOBBIX BBIPAKCHUI.

JIluans «YpaBHEHUS M HEPAaBEHCTBA» PEAM3YyeTCS Ha MPOTSHKCHUU BCErO OOYYEHUsS B CTapIIeH
IIKOJIe, TOCKOJIbKY B Ka)KJIOM pasfielie MporpaMMbl IPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIIUX 3ajad.
OOyuJaromiuecst OBIaJICBAIOT PAa3IMYHBIMU METOJIAMH PELICHHUS IISITBIX, PAIIMOHAIBHBIX, HPPAIMOHAIBHBIX,
MOKAa3aTeIbHBIX, JIOTApU(IMUYECKUX U TPUTOHOMETPUYECKHX YPABHCHH, HEPABEHCTB M HX CHCTEM.
[TomyueHHbIE YMEHUS UCTIONB3YIOTCS MIPH MCCICTOBAHUN (DYHKIMIA C TIOMOIIBIO TPOU3BOIHOM, pEIICHUH
MPUKJIAIHBIX 337a9 U 3374 Ha HaXO0XKJICHHWE HAMOONBIINX U HAUMEHBINNX 3HaYeHUH QyHkuuu. JlanHas
coJiep)KaTeNbHasl JIMHHS BKJIIOYAeT B ce0s Takke (OPMHPOBAHWE YMEHHUH BBINOJIHATH PAcUEThl IO
dbopMyiiaMm, mpeoOpa3oBaHUsl IICNBIX, PAIMOHATBHBIX, HPPANUOHAIBHBIX W TPUTOHOMETPHUYCCKHX
BBIDQKCHUI, a TaKXKe BBIPAXCHUN, COACPIKANIMX CTENEHH H Jorapupmel. braromaps u3ydeHUro
areOpanveckoro Marepuayia MPOMCXOJUT JAIbHEUIee Pa3BUTHE AJTOPUTMHYECKOTO W aOCTPAKTHOTO
MBIIUICHUS YYaluXxcsi, OPMHUPYIOTCS HABBIKH JISAYKTUBHBIX PACCYXKIEHHI, PabOThl ¢ CUMBOJbHBIMHU
(dbopMamu, MpeacTaBIeHUsT 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BUJC PABEHCTB M HEPABEHCTB. AnreOpa
npeyiaraetT 3(p(GHEeKTUBHBIC UHCTPYMEHTBI JIJIsl PEIICHUsI MPAKTHUYECKUX M CCTECTBCHHO-HAYYHBIX 3aJ1ad,
HarJISTHO IEMOHCTPHUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

ConepkatenbHo-MeToandecKast JIMHUS «DyHKIMKU U TpaduKi» TECHO MEPeruieTacTcs C JAPYTUMH
JUHUSAMHU Kypca, MOCKOJIBKY B KaKOM-TO CMBICIE 33aéT TOCJICIOBATCIILHOCTh M3YUYCHHS MaTepHaa.
W3ydeHue CTENeHHOM, TTOKa3aTeIbHOM, JIOTapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKITUIA, UX CBOWCTB
¥ rpaduKOB, UCIIOJIb30BaHNE (PYHKIIMHA JJIs PEIICHHS 33a/1a4 U3 JAPYTUX yUICOHBIX MPEAMETOB H PEATbHOM
KU3HU TECHO CBSI3aHO KaK C MaTeMAaTUYECKUM aHAIU30M, TaK M C PEIICHHUEM YpaBHEHHUI W HEPaBEHCTB.
[Tpu >TOM OoJIBbIIIOE BHUMAHHE yesieTcss (JOPMUPOBAHUIO YMEHHSI BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH
MEX1y Pa3IMYHBIMUA BETMYMHAMU, UCCIIEOBATh MOJIYy4YeHHbIE (PYHKIIUHU, CTPOUTDH UX Tpaduku. MaTtepuan
STOW CcoJep)KaTeIbHOW JIMHUM HAIleICH Ha Pa3BUTHUE YMEHUH W HABBIKOB, MO3BOJISIONIUX BBIPAXKATH
3aBHCHMOCTH MEXKy BETMYMHAMH B PA3TUYHON opMe: aHAIUTHIECKOM, Tpaduyeckoil u cioBecHol. Ero
M3y4YeHHE CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OO0OOIIEHUI0 U
KOHKpETH3aIluH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas TuHUS «Havara MaTeMaTndecKoro aHaJIM3ay MO3BOJISIET CYIIICCTBEHHO PACIIUPHTh
KpyT KaK MaTeMaTHYeCKHX, TaK U MPUKIAIHBIX 3a7a4, TOCTYIHBIX 00yUYaIOUIUMCS, Y KOTOPBIX MOSBISIETCS
BO3MOXXHOCTh MICCIICZIOBATh U CTPOUTH rpaduKu (QYHKIUH, ONPEISNIATh UX HAUOOJBIINE U HAUMEHBIIIHE
3HAUEHUS, BBIYUCIATH IUIOMAAU (GUTYyp U OOBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOPEHHUS IMPOIECCOB.
JlarHas cojieprkaTenbHas JIMHUAS OTKPBIBAET HOBBIC BO3MOXXHOCTH TTOCTPOCHHUS MAaTEMAaTHUSCKUX MOJICIICH
pEAbHBIX CUTYallud, HAXOXKICHHS HAWIYYIIETO PElIeHUS B MPUKIAJAHBIX, B TOM YHCIE COIHAIBHO-
HSKOHOMHYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMH MaT€MaTHYECKOTO aHaN3a CIIOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO, (POPMAIBHO-JIOTUYECKOTO U  KPEAaTHBHOTO MBIIUICHUS, (OPMUPOBAHUIO yMEHHMA
pacro3HaBaTh POSBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M UCKyccTBe. OOydJaromuecs: y3HaoT
O BBIIAIOIINXCS Pe3yIbTaTax, MOTYYCHHBIX B X0JI€ Pa3BUTHS MaTeMaTHKH KaK HAYKH, U KX aBTOpax.

ConepxaTenpHO-MeTOAnYecKast INHUS « MHOKECTBA M JIOTHKa» B OCHOBHOM TIOCBAIICHA dJIEMEHTaM
TEOPUU MHOXKECTB. TE€OpPETHKO-MHOKECTBEHHBIE IMPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM
MaTEeMaTHKH | TIpeJjIaraloT HanOoJiee YHUBEPCATBHBIH S3BIK, 00BETHHSIOINN BCE pa3/ieiibl MATEMaTHKU
e€ MPUIIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEMaTUUECKHE JUCIUILTUHBI B eJuHOE 11enoe. [loaToMy BaskHO
JaTh BO3MOXKHOCTD IIKOJIEHUKY TTOHUMATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOW MaTeMaTHKHU
Y UCTIOJIb30BAaTh €T0 JIJISl BBIPAXKEHUS CBOMX MBICIICH.

B kypce «Anrebpa W Havajga MaTeMaTHYECKOTO aHaJHM3a» IPHCYTCTBYIOT TaKXe OCHOBEI
MaTEMaTHYECKOr0 MOJCTUPOBAHUS, KOTOPbIE MPHU3BaHbI CHPOPMHUPOBATH HABBIKK TOCTPOSHUS MOJIEICH
peabHBIX CUTYAIIMi, HCCICIOBAHUS 3TUX MOJIENICH ¢ TIOMOIIBIO armapara ajareOpsl 1 MaTeMaTHIeCKOTO
aHaJlM3a ¥ WHTEPIPETAIMH TOTYyUYEeHHBIX Pe3yNbTaToB. Takue 3aJaHus BIUICTCHBI B KOXKIBIA U3 pa3/elioB
MPOTPaMMBI, TIOCKOJIbKY BECh MaTepHall Kypca IUPOKO UCIIONB3YETCs ISl PeIICHHs PUKIIaIHBIX 3a7ad.
[Ipu pemeHny peanbHBIX MPAKTUYSCKUX 3a/ad ydalluecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMCHHE



HaXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIB30BaTh aHAJIOTHI0, 00001aTh U KOHKPETU3UPOBATh
npobiemy. JlesaTenbHOCTh IO (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX 3a7ad OPTaHU3yeTCs B
MpolLiecce U3yueHus BceX TeM Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOT0 aHaUu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B yuebHOM 1u1aHe Ha M3ydeHue Kypca ajreOpbl 1 Hayall MaTeMaTH4eCKOro aHajau3a Ha 0a30BOM ypOBHE
otBoauTCs 2 yaca B Henenmo B 10 kitacce u 3 yaca B Hezenio B 11 kiacce, Bcero 3a aBa roja o0ydeHHs —
170 gacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BBIYHCICHUSA

Pammonansupie  ymncna. OOBIKHOBEHHBIE M JIECSATUYHBIE JApPOOH, TPOLEHTHI, OECKOHEYHbIE
nepuojndeckue Ipodu. Apudmernyeckue omnepanud C palUOHAIbHBIMHM UHCIIAMH, IpeoOpa3oBaHUs
YHCIOBBIX BbIpakeHui. [IpuMenenue npobeld W TPOIEHTOB JUIsl pEIIEHUS NPUKIATHBIX 33134 W3
Pa3IMYHBIX OTpacie 3HAaHUW U peaTbHOM JKU3HU.

JlelicTBUTENbHBIC ynCiia. PalinoHanbHbIe ¥ UppalMOHATIBHBIE Yicha. Apru(MeTHIecKrue onepanuu ¢
JeUCTBUTENbHBIMU YHcaaMu. [IpuOnnkEHHbBIE BBIYMCIIEHUS, TIPAaBUIa OKPYIJICHUsS, IPUKHUIKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUM.

Crenenp ¢ uenslM mnokaszaresieM. CranaapTHas (opma 3anucH  JIEHCTBUTEIBHOIO 4YHCIIA.
Hcnonp3oBanne moaxo el opMbl 3aHCH ACHCTBUTEIBHBIX YHCEN IS PEIICHHUS TPAKTHYECKHUX 3a1a4
U IIPEJCTABJICHNS JaHHBIX.

Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JleHCTBUS ¢ apuPMETHYECKUMH KOPHIMH
HaTypaJIbHOM CTEIIEHHU.

CuHycC, KOCHHYC U TaHT'€HC YMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YU CIIOBOTO
apryMeHTa.

YpaBHeHus U HEPaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBanne TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI.

VYpaBHeHME, KOPEHb ypaBHEeHUs. HepaBeHCTBO, penieHre HepaBeHCcTBa. MeTo 1 MHTEpBaoB.

Pemenue nenbix 1 [poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppannoHaabHbIX YpaBHEHUI U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHUH.

IIpuMeHeHNe ypaBHEHNI U HEPABEHCTB K PELICHUIO0 MaTEMAaTHUECKUX 3a7a4 U 3aJa4 U3 pa3IndHbIX
oOyacTell HayKu U peaJIbHOM JKHU3HU.

DYyHKUMH U TPaPuKu

OyHK1Ms, criocoOs! 3aganus pyHkun. ['padpuk pynkunn. Bzaumuo oOpaTHbie QyHKIMH.

OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHu ¢yHkiuu. Hymu ¢ynkuuu. IIpomexyTku
3HAKONOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIUH.

CrenenHas (yHKIUS ¢ HaTypaJbHBIM U LIE€JIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaguk. CoiicTBa u
rpaduk KopHsS N-0if cTeneHu.

Tpuronomerpuueckass OKpPYXHOCTb, OIpEeIeHHEe TPUTOHOMETPUUYECKUX (YHKIMHA YHCIOBOTO

apryMeHTa.

Hauyaa MaTeMaTH4eCKOIo aHAJIN3a

IlocnegoBarensHOCTH, CITOCOOBI 3aJJaHusA MOCJIEIOBATEIILHOCTEMN. MoOHOTOHHEIE
IIOCIIEJOBATEIIFHOCTH.

Apudmerndeckass U reoMeTpuueckas mporpeccuu. beckoHewHO yObIBaromasi reoMeTpuyueckas
nporpeccusi. Cymma OecKOHEYHO yOBIBAIOIIeH reoMeTpudeckoil mporpeccuu. Dopmyna CIIO0XKHBIX
nporeHToB. Vcoap30BaHe MPOrpeccui sl PeIIeHUs PeaTbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHo)kecTBO, onepaluy HaJl MHOKeCcTBaMu. J{lnarpammsl Ditsiepa—BenHa. [[pumenenune TeopeTuxo-
MHOXKCCTBCHHOT'O allmnapara Jjisi ONUCaHus PCAJIbHBIX MPOLECCOB U ﬂBHeHHﬁ, npu pCHICHUH 3aaa4d U3
JOPYTUX YYEOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BLIYUCJIECHUA



Hatypanbssle u nensie uncina. [Ipu3Haky 1eNMMOCTH LIETIBIX YHACEN.

Crenenb ¢ pallMOHAIBHBIM MOKa3aresaeM. CBOWCTBA CTEICHHU.

Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHHs U HEPABEHCTBA

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(MBI.

[IpeoOpa3oBanue BEIpAXKEHHIA, COACPIKAIMX CTENIECHH C PAIlMOHAIBHBIM MTOKA3aTEIIEeM.

IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

CucreMbl JIMHEHHBIX ypaBHEHUN. PellleHue NMpUKIagHbIX 3a/1a4 € IIOMOIIBIO CUCTEMbI JIMHEMHBIX
YpPaBHEHU.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHNne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHMIO MAaTEMaTHMYECKMX 3a/Jad U 3a1ad U3
pa3nu4HbIX 001aCTEi HAYKH U PEATbHOM KU3HH.

DYyHKUMH U TPaPUKU

Oynkuus. Ilepuoguueckue ¢yHkumu. [IpoMeXyTkn MOHOTOHHOCTH (GYHKIHMHA. MakcUMyMBbl U
MUHUMYMBbI QyHKIMU. Hanbonbiee n HauMeHbllee 3HaueHue QyHKIMHU Ha IPOMEXKYTKE.

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U IPadUKH.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U I'papUKH.

Hcnonp3oBanue rpadukoB GyHKIMN IS pelIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpaukoB (QYyHKIHMHA A HCCIIENOBAaHUS IPOLECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT IPH PEIICHUH 33724 U3 APYTHX YUEOHBIX MPEIMETOB M PEabHON KU3HH.

Hayana maTreMaTH4eCKOro aHaJIu3a

HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB /7Sl pELIEHHS] HEPAaBEHCTB.

ITpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKH CMBICIT TPOU3BOIHOM.

[IpousBonHble 3yeMeHTapHbIX (QyHKUUNA. @OOpMylbl HaXOXAEHHUS IPOU3BOJHOM CyMMBI,
MIPOU3BEICHUS M YACTHOTO (DYHKITUA.

[IpumeHeHne NpPOU3BOAHON K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTH U OSKCTPEMYMBI.
HaxosxneHne HauOoJbIIero 1 HAMMEHbIIETo 3HaYeHUsl (YHKIIMU Ha OTpe3Ke.

[IprMeHeHne NMPOM3BOIHOM Il HAXOKICHUS HAWIIYYILIEro PEemIeHus] B MIPUKIIAIHBIX 3a/1a4dax, Uil
OIIpeJIeJIeHUs] CKOPOCTH Ipoliecca, 3alaHHOro (opMyJIoi MK rpadukom.

[IepBoobOpaznas. Tabmauna nepBooOpasHbIX.

WuTerpan, ero reoMerpuyeckuii n ¢usmueckuil cMmbicia. Beruncienue uHTerpana mo Gopmyine
Herorona—IJleitOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yuyebHoro mpeamera «MaTemaTHKa» IODKHO OOeCleuyuBaTh JIOCTHXKEHUE Ha YPOBHE
cpemHero oOmero o0pa3oBaHUS  CICAYIONIMX JUYHOCTHBIX, METANPEJAMETHBIX M IMPEAMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE  pEe3ysNbTaTbl OCBOCHMs IporpamMmbl  ydeOHoro mnpeamera «MaTeMaTHKa»
XapaKTepU3yIOTCS:

I'paxxnanckoe BocIUTaHUE:

c(OPMHPOBAHHOCTHIO TPAKIAHCKON TMO3UIIUM OOYYaIOMIErocss KaK aKTUBHOTO M OTBETCTBEHHOTO
YjileHa POCCUHCKOro OOIIeCTBa, IMPEICTABICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYP, SBJICHUHU, MIPOIEyp IPakKIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI | TIp.), YMEHUEM
B3aMMOJIEHICTBOBATh C COLIMAIIBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSIMU U HA3HAYECHUEM.

[TaTpuoTnueckoe BociuTaHue:

C(OPMHUPOBAHHOCTBIO POCCUMCKON TI'pa)KIaHCKOW HIAEHTUYHOCTH, YBAXKECHUS K HpPOILIOMY U
HACTOAILLEMY POCCUHCKON MaTeMaTHK{, LIEHHOCTHBIM OTHOILIEHHWEM K JIOCTH)KEHHUSM POCCHUMCKUX
MaTEMaTUKOB U POCCUMCKOW MAaT€MaTU4YECKOW IIKOJBI, K MCIOJB30BAHUIO 3TUX JOCTHIKEHUH B APYTHUX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHHUS:

OCO3HAaHHMEM TYXOBHBIX HEHHOCTEH POCCHHCKOrO Hapoza; cpOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMs, dTUYECKOrO MOBEACHUS, CBA3AHHOIO C IMPAKTUYECKUM NPUMEHEHMEM JNOCTHKEHUN HAyKH U
JeSITeNIbHOCTBIO YUYEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOIO Oy TyIIEro.

OcTeTndecKkoe BOCIIUTAHNUE:

ACTETUYECKUM OTHOIIEHHEM K MHpY, BKIIOYas ACTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, peIICHUH, pacCyXICHHI; BOCIIPUUMYHMBOCTHIO K MAaTEMAaTHUECKUM aCIeKTaM pa3INuHbIX
BHUJIOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MAaTEMaTHYECKHE 3HaHUS B HHTEpecax 3/I0pOBOT0O U
6e3omacHoro obpasa KHM3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO (340pOBOE MUTAHUE,
cOamaHCUPOBAaHHBIA PEKUM 3aHATUN M OTIbIXa, peryisipHas (u3nyeckas aKTUBHOCTb); (DU3HUECKOTO
COBEpILICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTHIO.

TpynoBoe BociuTaHUE:

TOTOBHOCTBIO K TPYyJy, OCO3HAaHHUEM ILIEHHOCTH TPYIOJIOOMS;, MHTEPECOM K Pa3IUYHBIM chepam
npodeccnoHaNbHOM 1eATeIbHOCTH, CBA3aHHBIM C MATEMATUKON U €€ MPUII0KEHUSIMH, YMEHUEM COBEPIIAThH
OCO3HAaHHBIM BbIOOp Oyaymel mnpodeccud M peaau30BbIBATh COOCTBEHHbIE JKU3HEHHbBIC IUIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO Ha MPOTSKEHUU
BCEH >KM3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PELIEHUM NPAKTUYECKUX 3a]ad MaTeMaTH4YeCKOU
HaIpPaBJIEHHOCTH.

DKOJIOTrM4eCKOe BOCIIUTAHUE:!

c(OPMUPOBAHHOCTHIO ~ JKOJOTHYECKOW  KYJIbTYypbl, ~IOHMMAaHHEM  BIMSHHUS  COIMAJIBHO-
HKOHOMHYECKUX MPOIIECCOB HAa COCTOSHUE MPUPOJHOM M COLMAIBHONW Cpelbl, OCO3HAHUEM TII00aIHHOTO
XapakTepa 3KOJOTMYECKUX MpoOJIeM; OpUEHTALMel Ha NPUMEHEHHE MAaTeMaTHYeCKMX 3HaHUM aJs
peleHust 3a7ay B 00JIACTH OKpY’KaroIled Cpesbl, IIIAHUPOBAHMS MOCTYIIKOB U OICHKH MX BO3MOXKHBIX
MOCTEACTBUI JJIs1 OKPY>KAIOIIEH CPEIbI.

[lenHOCTH HAyYHOTO MO3HAHHUSA:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HayKH ¥ OOILIECTBEHHOM MPAaKTHKH, TOHUMAHUEM MaTeMaTHYeCKOM HayKH Kak cQepbl UeloBEUECKOM
JESATEIIBHOCTH, JTAllOB €€ Pa3sBUTHSA M 3HAYMMOCTH Ul Pa3BUTHsA LUBUIIM3ALUH; OBJIAJECHUEM SI3BIKOM



MaTEeMaTHKU U MaTeMaTH4YEeCKON KyJIbTypOi Kak CPeICTBOM MMO3HAHUS MUPA; TOTOBHOCTHIO OCYILIECTBIISTh
MIPOEKTHYIO U UCCIIEI0BATENbCKYIO JACSITEIIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOEHHSI NpOrpaMMbl ydeOHOro mpeamera «MaremaTukay
XapaKTepU3yIOTCS OBIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OCliCEUAMU, YHUBEPCAIbHbIMU
KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCATbHLIMU PE2YIAMUSHBIMU OeUCEUAMU.

1) Vuueepcanvuvie noznasamenvuvle Oeciicmsus, obecneuusarom @Gopmuposanue OaA306bix
KOCHUMUBHBIX NPOYECCO8 YHaAuuxcsi (0C60eHue mMemooo8 NO3HAHUS OKPYHCAIOwWe20 Mupa, npumeHenue
JIO2UYECKUX, UCCAe008aAMeNbCKUX Onepayull, yMeHut pabomams ¢ uHgopmayueti).

bazoBeie nornyeckue AeicTBUS:

® BBIIBIITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEeMaTHUECKUX OOBEKTOB, MOHITHH,
OTHOWICHUHA MEXAYy TMOHATHAMH; (OPMYIHPOBATH OIPEICICHUS] TOHITUN; YCTaHABIUBAThH
CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS JIsi 0000IIEHHUS U CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a;

® BOCIPHUHHMMATH, (OPMYIHPOBATH W NPeoOPa3OBBIBATH CYXKICHUSA: YTBEPAUTEIbHBIE H
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIIKE; YCIOBHBIE,

®  BBIBISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOpEUHs B (haKTax, JTaHHBIX,
HAOJIOACHUAX U YTBEPXKICHUAX; TpEAyaraTb KPUTEPUU JJIsl BBIABICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

e JenaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIIOYSHU N, YMO3aKIIIOUSHHI TI0 aHAJIOTHH;

® TIPOBOJIUTH CAMOCTOSITENIFHO JOKa3aTeNbCTBA MAaTEeMAaTHYECKUX YTBEPXKICHHH (TPSMBIE U OT
MPOTUBHOTO), BBICTPaMBAaTh ApPTyMEHTAIMIO, MPHUBOJUTH MPUMEPhl M KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHUS U BHIBOJIBI,

e BbIOMpaTh crnoco0 perieHusl yuyeOHOW 3adauu (CpaBHUBATh HECKOJIbKO BAapHUAHTOB pELICHMS,
BbIOMpaTh HanboJee MOIXOA[IINHI ¢ YYETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHEB).

bazoBeie ccnenoBaTenbCKue IeHCTBUS:

® UCMOJNB30BaTh BOMPOCH KaK HCCIENOBATEIILCKUNA WHCTPYMEHT MO3HAHUS; (HopMyInpoBaTh
BOMPOCHI, (UKCUPYIOIIME HPOTHBOpEUHE, MpoOJieMy, yCTaHaBIMBAaTh HCKOMOE U JIaHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIIHIO, MHEHHE;

® TIPOBOJIUTH CAMOCTOSITEIIFHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCIIEIOBAHNE TI0 YCTaHOBIICHHIO
0CcOOEHHOCTE MaTeMaTHYeCKOTO0 OOBEKTa, SBICHHsS, TPOIECCa, BBIABICHHIO 3aBHCHMOCTEH
MEXy 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;

®  CaMOCTOSITENIHO (OpPMYIHpPOBaTh OOOOIIEHMS W BBIBOJBI IO pe3yJbTaTaM IMPOBEAEHHOTO
HaOJIOCHNS, MICCIICIOBAHMUS, OIIEHUBATh IOCTOBEPHOCTH TIOJTYYECHHBIX PE3yJIbTaTOB, BEIBOJOB U
0000IIIeHMI;

® [IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIIECCA, a TAK)KE BBIABUIaTh MPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCJIOBHUSIX.

Pabora ¢ undopmanueii:

® BBIBIATH ACPUIMTH WHPOPMAIUHU, JAHHBIX, HEOOXOAMMBIX JJII OTBETa HA BOMPOC W JUISA
peIeH s 3a/1a9H;

e BbOMpaTh  HMHQOpPMALMIO W3  HCTOYHHKOB  PA3IMYHBIX  TUIIOB,  aAHAJIU3UPOBATh,
CUCTEeMATHU3UPOBaTh M HWHTEPIPETUPOBATH WHPOPMAIUIO PANIUYHBIX BUAOB U  GopM
MIpe/ICTaBJICHMUS;

® CTPYKTYpHpOBaTh MH(OpMAIHIO, MPEACTABIATh €€ B PA3IMYHBIX (opMax, WLIIOCTPUPOBATH
rpaduyuecKy;

® OILIGHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.



2)

Yuueepcanouvie kommynuxamuenvle Oeiicmeus, obecneuusaom —cQopmMUpo8aHHOCHb

COYUANBHBIX HABLIKOB YYAUUXCL.
OO01enue:

BOCHPUHUMATH U (OPMYIUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMU U LIENSIMU OOIICHHUS,
SICHO, TOYHO, TPaMOTHO BbIPaXXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U TUCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHUS 110 X0y pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJIYYEHHBIN pe3ysbTaT;

B X0/JIe 00CYKJICHHS 33/1aBaTh BOIPOCHI 110 CYLIECTBY 00CYK1aeMOI TEMBI, TPOOIEMBbI, peraeMoi
3a/1a4y, BBICKA3bIBATh WJICU, HALICJICHHbIE HA MOUCK PELIEHUS; CONOCTABIISATh CBOU CYXICHUS C
CYXKJICHUSIMH JPYTUX YYaCTHUKOB Juajiora, OOHapyKUBaTh Pa3iMuude U CXOJCTBO IMO3UIIMI; B
KOPPEKTHOI opMe GopMyIIHpPOBATh Pa3HOTIACHS, CBOM BO3PAXKECHUS;

MPEACTABIATh PE3yJbTaThl pEHICHUS 3aJadyd, SKCIEPUMEHTa, WCCIEAOBaHUs, MPOEKTA;
CaMOCTOSITEITLHO BBRIOMPATh (POPMAT BHICTYIUICHHUS ¢ YIETOM 3a]1a4 IPE3CHTAINN U 0COOSHHOCTEH
ayJIUTOPHH.

CoTpyTHUYECTBO:

3)

MOHMMAaTh M WCIIOJIB30BaTh NPEUMYIIECTBA KOMAHIHOW WM WHIMBHIYaJbHOW pabOTHI TpHU
pelieHnyd y4eOHBbIX 3aJay; MPUHUMATh I€JIb COBMECTHOW JEATEIbHOCTH, IUIAHHPOBAThH
OpraHM3aIMI0 COBMECTHOW pabOThI, paclpenensaTh BUABI padOT, JOTOBAPUBATHCS, 0OCYXIATh
MIPOLIECC U Pe3yNbTaT PabOThl; 0000IaTh MHEHUS HECKOJIBKUX JTIOCH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboTsl (00Cyk1eHusI, 0OMEH MHEHU, «MO3TOBBIE IITYPMBD»
u I/IHI)IG); BBITIOJIHATH CBOKO HaCTh pa60TI>I U KOOPAMHHUPOBATH CBOH IIGfICTBPISI C ApyIruMH 4JICHAMH
KOMaHbl; OIEHMBAaTh KAauyeCTBO CBOErO BKJIaJa B OOHIMI NTPOAYKT TO KPHUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

Vuusepcanvnvie pecynamuenvie Oeticmsus, obecneuusarom @GopmMuposanue CMbiCI08bIX

VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCTU.

Camoopranusanus:

COCTaBJIATh IJIaH, AJITOPUTM PEILIEHUs 3a/1a4H, BEIOUpaTh CIOCO0 pelIeHHs ¢ YYETOM HUMEIOIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢
y4€TOM HOBOM MH(OpMaIUH.

CaMOKOHTpOJIB:

BJaJIeTh HaBBIKAMHU IO3HABATENIbHON pedIeKCHM KaKk OCO3HAaHHUS COBEPILAEMBIX JEHCTBHHA U
MBICIMTENBHBIX TPOLECCOB, UX PE3YIbTATOB; BIAJETh CIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa pelIeHUsl MaTeMaTH4YEeCKON 3a1auH;

MIPENBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIpH PpELIEHUM 33Jaud, BHOCHUTH
KOPPEKTUBBI B JI€ATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAlJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLIEHUBATh COOTBETCTBHE Pe3yJIbTaTa LENN U YCIOBUSAM, OOBSICHATh IPUYHHBI TOCTHKEHUS UIIH
HEIOCTHXKEHHUS  pe3yJbTaToB  JEATENbHOCTH, HAXOJUTh  OWIMOKY, JaBaThb  OLIEHKY
MPUOOPETEHHOMY OTIBITY.

IHNPEIMETHBIE PE3YJIBTATHI

OcBoenne ydeOHOTO Kypca «Ayredpa U Havajga MaTeMaTHYECKOTO aHAIN3a» Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHMsl JOJDKHO 00ECTIEUnBATh JTOCTHXKEHHUE CIEIYIONIMX MPEeIMETHBIX 00pa3oBaTelbHbIX
pe3yabTaToB:

10 KJIACC

Yuciia 1 BLIYUCJIECHUA
OnepupoBaTh MOHATUSMHU: PAIIMOHATLHOE U JIEHCTBUTEIIBHOE YUCII0, OOBIKHOBEHHAS U JIECATUYHAS
Ipo0Ob, MPOLICHTHI.



BeimonsaTe apupmeTryeckue onepannuy ¢ paliMoHaIbHBIMU U J€HCTBUTENbHBIMU YUCIIAMH.

Boimonsate npuOmmKEHHbIE BBIYUCICHUS, UCIIONB3Ys MPaBUIa OKPYTJICHUS, AeaTh NPUKUAKY U
OLIEHKY pe3yJIbTaTa BIYMCICHUH.

OnepupoBaTh TMOHATHAMHU: CTENEHb C LEJNBIM II0OKa3aTeneM; CTaHjaaptHas ¢opma 3amucH
JeUCTBUTENILHOIO YHUCIIA, KOPEHb HATypaJbHON CTENEHH; MCIOJIb30BaTh MOAXOASALIYI0 (OpPMY 3aluch
JeWCTBUTENBHBIX YUCET I PELICHUS MPAKTUYECKUX 3a/1a4 U TPEACTABICHUS TaHHBIX.

OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOIO yIJIa; UCIIOJIb30BaTh 3aKCh
MIPOU3BOJIHOTO yTJIa Yepe3 OOpaTHBIC TPUTOHOMETPHUECKUE (DYHKITUH.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBaTh MOHATUSMH: TOXKIECTBO, YypaBHEHHE, HEPABEHCTBO; LEJ0OE, pPALMOHAIBHOE,
UppaloHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BrImonsaTe npeodpa3zoBaHus TPUTOHOMETPHYECKUX BBIPAKEHHHA M PEIIaTh TPUTOHOMETPHUYECKHE
YPaBHEHHS.

BrImonHATh npeoOpazoBaHus IETBIX, PAMOHAIBHBIX M HUPPALMOHAIBHBIX BBIPAKEHHNA M pelIaTh
OCHOBHBIE TUIIBI 1I€JIBIX, PALIMOHATIBHBIX U UPPALMOHAIbHBIX YPABHEHUN 1 HEPABEHCTB.

[TpumMeHsTh ypaBHEHHS M HEPABEHCTBA JIJIsl PEIICHHUSI MATEMaTHUECKUX 33124 U 3a/1a4 U3 Pa3InIHbIX
obJacTeil HayKH U peanbHOM KU3HHU.

MonenupoBaTh peaibHbIe CUTYAllMH Ha S3bIKE aIreOpbhl, COCTABISATH BBIPAKEHHS, YpaBHEHHUS,
HEpaBEHCTBA IO YCJIOBHUIO 3a/1a4yM, MCCIEI0BATh MOCTPOCHHBIE MOJEIM C MCIOJIb30BaHMEM arapara
anreopsl.

DOYyHKUMH U TPaPUKU

OmnepupoBarh MNOHATHAMHU: (QYHKIUS, CHOCOOBI 3amaHusl (QPYHKUIUHM, OOJIACTH OIpENeNeHUs W
MHOYKECTBO 3HauUeHUH QyHKIMH, TpapuK QyHKIUH, B3aUMHO 00paTHbIE (GYHKLUH.

OnepupoBarh TMOHATHAMHU: YETHOCTh M HEUETHOCTh (DYHKIUHM, HYIW (QYHKIHHA, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Wcnonb3oBate rpaduku pyHKINN 1)1 pellieHUs] ypaBHEHUI.

Ctpouth 1 uuTaTh rpaduKy TMHEHHON (PYHKIIMH, KBaPpaTUYHON (YHKIINHU, CTETIEHHON (QYyHKIMH C
IEJTBIM TTOKa3aTeIIeM.

Hcnonb3oBare rpaduky QyHKIUHA A1 UCCIeI0BaHUS MPOLIECCOB U 3aBUCUMOCTEH MpPU pelleHUH
3a7a4d U3 JIPYTUX y4eOHBIX MPEAMETOB U peallbHOW KM3HM; BRIPAKaTh (hOpMylilaMHi 3aBHCHMOCTH MEXITY
BEJIMYNHAMHU.

Hayana MmaTeMaTH4eCKOro aHaIn3a

OnepupoBaTh MOHATUSAMHU: N10CIEA0BATEILHOCTD, apU(MeTHUECKask U TeOMeTpUYecKas POrpeccuu.

OnepupoBarh TOHATHUSAMH: OECKOHEYHO YyOBIBAafOmas TeOMETpUYecKas MPOTpeccusi, CyMma
06ecKoHeuHO yOBIBAIOIIEH reOMETPUUECKOI POrPeCcCHH.

3amaBarh MOCIENOBATEIHPHOCTH PA3IMYHBIMH CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIENOBATEIBHOCTEH W MPOrPECCHid Ul PEIICHHs peallbHBIX 3a7ay
MIPUKIIQJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OmnepupoBaTh MOHATUSMH: MHOKECTBO, ONIEPAIH HAl MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapar s ONHCAHUS peabHBIX IPOLECCOB U
SIBIICHH, TIPY PEIICHUH 3a/1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

OmnepupoBaTh NOHATUSMU: ONpeIETIeHNE, TeOpeMa, CIIEACTBUE, T0Ka3aTeIbCTBO.

11 KJIACC

Yucja 1 BBIYMCJIEHUS

OnepupoBaTh NOHATUSIMHU: HATYPAIBHOE, LI€JI0€ YUCIIO0; UCIIOIB30BaTh MPU3HAKH JACIIMMOCTH IETBIX
YyuCel, Pa3I0KEHNE YMCIIA Ha POCThIE MHOXKUTEIHN JIJIs1 PELUIECHHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTENEHb C PAIMOHATIBLHBIM [TOKA3aTEIIEM.

OnepupoBarh MOHATHAMHU: JIOTapU(M YUCIa, JECITHUHBIC U HATYPaIbHBIC TOTapU(MBIL.



YpaBHeHHsI M HEPABEHCTBA

[IpumeHsATH CBOWCTBa CTENEHH A NpeoOpa3oBaHUS BBIPAKEHHH; ONEPUPOBATH HMOHATHSIMHU:
[I0OKA3aTeJIbHOE YPAaBHEHHE W HEPABEHCTBO; PEIIAaTh OCHOBHBIC THUIIBI ITOKA3aTEIbHBIX YPAaBHEHUN H
HEPABEHCTB.

BeimonHATe npeoOpa3oBaHus BBIPAKEHUH, COAEpXKAIUX JOrapu(Mbl; ONEpUpPOBATh HOHATHUSIMMU:
norapu(pMHUECKOe YpaBHEHUE M HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIbI JIOTAapU(PMUIECKUX YpaBHEHHUH U
HEPABEHCTB.

Haxonuts pemenust pocTeUInX TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATHAMM: CHCTEMA JIMHEHHBIX YPABHEHUN U €€ PELIEHUE; UCIIONIB30BATh CUCTEMY
JIMHEWHBIX YPaBHEHUH JUIsl pELECHUs IPAKTUYECKUX 3a/1a4.

Haxogute pemeHuss NpoOCTEHIIMX CHCTEM M COBOKYIIHOCTEM palMOHAJIBHBIX YPaBHEHUM U
HEPaBEHCTB.

MogenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aIreOpbl, COCTABIATH BBIPAKEHHs, YpaBHEHUS,
HEPABEHCTBA U CHUCTEMBI 10 YCJIOBMIO 3aJa4M, UCCIEAOBATh IOCTPOCHHBIE MOJEIN C MCIOJIb30BAaHUEM
anmapara anreopsl.

DyHKIUH U rpaGuKU

OnepupoBaTh NOHATUAMU: IEpUOANYECKast PYHKLUSA, IPOMEKYTKM MOHOTOHHOCTU (DYHKIIMH, TOUKH
dKCTpeMyMa (pyHKIMHU, HanOoJbIIee U HaMMEHbIIee 3HaUYCHHUs (YHKIIMHA Ha TPOMEXYTKE; HCIIOJIb30BaTh
UX JUIs UcclieloBaHus (PYHKIMH, 331aHHON IpapUKOM.

OmnepupoBaTh NOHATHUAMH: TPapUKU MMOKA3ATEIBHON, JIOTapU(HMUIECKOH U TPUTOHOMETPHIECKUX
¢byHKUMH; n300paXxkaTb UX HAa KOOPJMHATHOW IUIOCKOCTH W HCIIOJIb30BaTh Ul PELICHUs ypaBHEHUH U
HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTU Tpa(UKH IMHEHHBIX YpaBHEHUH U HCIIOJIb30BATh UX JJIS
pEeLIeHUsI CUCTEMBI JINHEWHBIX YPABHEHHM.

Hcnonb3oBare rpaduku (GyHKUMN A8 UCCIENOBaHMS IPOLECCOB M 3aBUCHUMOCTEH U3 JIPyTUX
y4€OHBIX AUCLHUILIMH.

Hayana maTreMaTH4eCKOro aHaJIu3a

OnepupoBaTh MNOHATUSAMHU: HENpepbiBHas (QYHKIUSA; MpPOU3BOJAHAS (YHKLHHU; HCIIOJIb30BATh
reoMeTpHUECKUi U (HU3NYECKUI CMBICI TPOU3BOIHOM [l pelIeHus 3a1ay.

Haxomute npou3BOAHBIE BJIE€MEHTApHBIX (DYHKUMHA, BBIUUCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BECHNUS, YACTHOTO (DYHKIIHUIA.

Hcnonb30BaTh NMpPOU3BOJIHYIO Ul MCCIEIOBaHUS (DYHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBI,
IPUMEHSATH PE3yJIbTAaThl HCCIIEAOBAHMS K TIOCTPOECHUIO TPa(UKOB.

Hcnons30BaTh MPOM3BOIHYIO U1l HAXOXKIACHUS HAaWTy4dlIero PEMIeHNs B IPUKIIAIHBIX, B TOM YHCIIE
COLIMAJIbBHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBarh MOHATUSAMU: [IEPBOOOPA3HAS U UHTErPaj; HIOHUMATh FEOMETPUUECKUN U (PU3NUECKUI
CMBICJI MUHTErpaa.

Haxoauts nepBooGpa3Hble 351eMeHTapHbIX (YHKIUHN; BEIYUCIATH HHTErpal o gpopmysne HproTona—
JleiiGHM1IA.

Pemartp npukiaaHble 3a1a4u, B TOM YHCIIE COLUATBHO-I)KOHOMUYECKOTO U (PU3MUYECKOTO XapaKkTepa,
CPEICTBAMHU MAaTEMaTUYECKOIO aHAIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
N KosmmuyecTBo yacoB IIporpammHuoe XapakTepucruka DJIEKTPOHHBIE
n;_) HaumeHoBaHue pa3gejioB u Bee KonTpoJib Mpasrsec coJepxaHue AeATeIbHOCTH (uudposbie)
. TeM NPOrpamMmmal ro HbIE KHe paboThi yuamuxcs o0pa3oBaTe/ibH
padoThI ble pecypcsl
MHO0X€eCTBO, Hcnonb3oBaTh https://www.yakla
onepanun Hax | TCOPCTHKOMHOXKECTBE ss.ru/
MHO>KECTBaMHU. HHBI anmapar Jyuist
JwnarpamMmsl OIIMCaHUs xoza
Oiinepa—BenHa. pelieHus
PannonaneHble MaTeMaTHYECKHUX
4yucna. 3azady, a  TaKxe
OOBIKHOBEHHbBIE U peaJbHBIX MPOIECCOB
JECSITUYHBIE U SBICHUW, TpH
IpoOu, MPOLIEHThI, ~ pElIeHUH 3aJad U3
OeCcKOHEeuHbIe JIpyrux yueOHBIX
MHoO)kecTBa palMOHAIBHBIX U TEPHOAIHCCKHIE NPeAMETOB.
N IpoOu. OnepupoBatb
1 ACHCTBHTEILHLIX Hucel. 14 1 Apudmernueckue TTOHSTHUSMH:
PanmonaneHbple ypaBHEHHA U
HepaBeHCTBa orepanuu ¢ palOHANbHOE 4HCIIO,
palnoHaIbHBIMU JIEHCTBUTEIILHOE
4HClIaMH, 4UCIIO,
npeoOpazoBaHms OOBIKHOBEHHAS
YHCIIOBBIX IpoOb,  JecATU4Has
BBIpAKEHUI. JIpo0Bb, IIPOLICHTBHI.
IIpumeHenue Beinonnsate
npobeit u  apupMeTHIecKue
MPOLIEHTOB Ul | OIEpalyu c
penieHus palMOHANBHBIMK U
MIPUKJIaHbIX JIeCTBUTEIBbHBIMU
3a1a4 U3 YUCIaMU;
pa3IMUYHBIX pUOINKEHHBIE




OTpaciiel 3HaHUU
u peanbHOI
JKU3HU.
JleicTBUTEIbHBIC
quca.
Pammonanbupie u
HppalMoHaIbHbIC
qucna.
Apudmernueckue
oTieparyu c
JIEHCTBUTEIHEHEIM
u YHCJIAMH.
[Ipubnmxenubie
BBIYHCIICHHUS,
npaBuiia
OKpYTJICHUS,
MIPUKHUIKA u
OIleHKa
pe3yabTaTta
BBIUHUCIIEHUM.
ToxmecTBa "
TOXIECTBEHHBIE
peoOpa3oBaHMUs.
YpaBHeHue,
KOpEHb
ypaBHEHHUS.
Hepasencrso,
peuieHue
HEPaBEHCTBA.
Meton
WHTEPBAJIOB.
Pemienue 1nensix u
JTpOOHOpAITMOHAT

BBIUHCIICHMUS],
WCIIONB3Ysl  IpaBuja
oKkpyriieHus. Jlemartb
MPUKUJIKY U OLICHKY
pe3yibTaTta
BBIYMCIICHHII.
OnepupoBarb
MOHATUSAMU:
TOXKJIECTBO,
ypaBHEHUE,
HEPABEHCTBO;

esuoe u
paloHaIbHOE
ypaBHEHUE,
HEPAaBEHCTBO.
BrimonssaTe
npeoOpa3oBaHUs
LENBIX u
paloHaIbHBIX
BbIpakeHMI. Pemars
OCHOBHBIE THUIIBI
LENBIX
UppalMOHATIBHBIX
YpaBHEHUU 5
HEPaBEHCTB.
IIpumeHsaTh
paloHaIbHbIE
YpaBHEHHUS u
HEpaBEeHCTBA JUISE
peleHus
MaTeMaTHYeCKUX
3ajad M 3azad U3
pasIMyHBIX oO0JacTei




®yukiuu u rpaduku. CreneHp
C LIEJIBIM IT0Ka3aTeeM

BbHBIX YpPaBHEHHUI
Y HEPaBEHCTB
DyHKIUA,
CrocoObl 3a/laHus
dbyHKIIH.
Bzaumuo
oOpaTHbIe
¢byskumu. I'padux
GbyHKIUY.
Ob6nacthb
ompeieNeHuss U
MHOKECTBO
3HAYEHUM
¢byakmuun.  Hymm
GbyHKIUY.
[IpomexyTku
3HAKOTIOCTOSIHCTB
a. UYerHole W
HEYETHbIE
byHKIMY.
Crenenb ¢ LETBIM
MoKa3aTeseM.
CranpaprtHas
dhopma 3amucu
JEHUCTBUTENLHOTO
Yquca.
Hcnonb3oBanue
HOIXOIAIIeH
dbopMbl  3amucu
JNEUCTBUTEILHBIX
qucen TUTST
pelieHus
MPAKTUIECKHIX
3a1a4y u

HAayKM U peajgbHON
KU3HU

OnepupoBath
MTOHSATUSMHU:
GyHKIHS,  CHOCOOBI
3ajaHug  (DyHKIHH,
B3aMHO  OOpaTHbIE
byHKIIMH,  00JaCTh
OTpeeNeCHUS u
MHOKECTBO 3HAYEHHI
byHKIUY, rpaduk
(YHKIIUU; YETHOCTh U
HEYETHOCTh (PyHKIIUH,
HYJIH byHKIUY,
MIPOMEKYTKH
3HAKOMOCTOSIHCTBA.
BrimonssaTe
npeoOpa3oBaHUs
CTEIIEHEH C LENbIM
MIOKAa3aTeJeM.
Hcnonb3oBath
CTaHJIapTHYIO (GopMy
3amucu
INEUCTBUTEILHOTO
YHUCIa.
®opmylIMpOBaTh U
WJUTIOCTPUPOBATH
rpau4IecKu CBOWCTBA
CTETIEHHON ()YHKITUH.
Bripaxars
bopmynamu
3aBHCHUMOCTH MEXIy
BEJIMYMHAMU.
Hcnons3oBath

https://www.yakla
ss.ru/




Apudmerndeckuil KOpeHb n—
oil crenenu. MppanroHanbHbIe
YPaBHEHHUS U HEPABEHCTBA
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IIPEICTaBICHUS u(ppoOBBIE  PECYPCHI
JTAHHBIX. Ui IIOCTPOCHMSI
Crenennas rpaduKoB (PpyHKIUH U
byHKIMA C | M3y4YCHMs UX CBOWCTB
HaTypalbHbBIM U

LeJIBIM

nokasareneMm. Ee

CBOMCTBa u

rpaduk

Apudmernuecknii  PopMyIHpOBaTh, https://www.yakla
KOpEHb 3aIlUChIBATh B ss.ru/
HaTypaJIbHOU CUMBOJIMYECKOMN

CTEIICHHU. dhopme u
JencrBus C  MIUIIOCTPUPOBATH
apu(pMeTHYECKUM | IpUMepaMH CBOICTBa

U KOpHSAMH h—OH
CTETIEHH.

Pemenne
HppaMOHAIBHBIX
YpaBHEHUN u
HEpPABEHCTB.
CsoiicTBa U

rpaduK KOpHS n-
Ol cTeneHn

KOpHSI N-OM CTENEHHU.
BrimonssaTe
npeoOpa3oBaHUs
HPPALMOHATIBHBIX
BBIpOKEHMI. Pemars
OCHOBHBIE THUIIBI
HUPPALMOHAIIBHBIX
YpaBHEHUU 5
HEPaBEHCTB.
[Ipumensars s
penieHuss pas3IuyHbIX
3a1a4

HUppaIOHAIbHBIE
ypaBHEHUS u
HEpaBEHCTBA.
Ctpourts, YUTATh

rpaguk KOpHS N-0it
CTCIICHH.
Hcmons30BaTh




Dopmysl
TpuronoMerpun. Tpuronomerp
WYECKHE YPABHEHUS

IlocnenoBarensLHOCTH "

POTpeCcCuu

22

Cunyc, KOCUHYC U
TaHI'€HC

YK CIIOBOTO
apryMeHra.
ApKcHHYC,
apKKOCHHYC u
apKTaHI€HC
YHCIIOBOTO
apryMeHTa.
Tpuronomerpuue
CKasi OKPY’KHOCTb,
orpezeneHne
TPUTOHOMETPHUUEC
KHX byHKIHI
YHCIIOBOTO
apryMeHTa.
OcHoBHbIE
TPUTOHOMETPUYEC
KHE bopmyIbI.
[IpeobpazoBanue
TPUTOHOMETPHUUEC
KUX BBIPAXKEHUMN.
Pewenue
TPUTOHOMETPHUYEC
KUX ypaBHEHUHI

ITocnepoBaTensHO
CTH, CIIOCOOBI
3aJJaHus
MOCJIENOBATEIHLHO
CTEH.

u(ppoOBBIE  PECYPCHI
Ui IIOCTPOCHMSI
rpadukoB GpyHKIUN U
U3y4YEHUs UX CBOICTB
OnepupoBathb
MOHATUSIMH:  CHHYC,
KOCHUHYC U TaHI'€HC
IIPOU3BOJIBHOTO YIJIa.
Vcnonb30Bath 3anuch
IIPOM3BOJIBHOIO  yIjia
yepes oOpaTHbIe
TPUTOHOMETPHUYECKHE
¢byHKuMU. BpInonHATe
peoOpa3oBaHus
TPUTOHOMETPUUYECKUX
BBIpaKEHMI. Pemars
OCHOBHBIE THUIIBI
TPUTOHOMETPHUYECKUX
ypaBHEHUHU

OnepupoBartb
MOHATHUSIMHU:
MOCJIEI0BATEIbHOCTD,
apudMeTHyecKass |
reoMeTpHyecKas

https://www.yakla
ss.ru/

https://www.yakla
ss.ru/




[ToBTOpEHHE, o0o01enue,
CUCTeMaTHU3anus 3HaHUN

MOHOTOHHBIC
MOCJIENOBATEIHLHO
CTH.
Apudmernueckas
Y TeOMETpHUYECKast
MIPOTPECCHUH.
beckoneuno
yObIBaromas
reoMeTpHUIecKast
MPOTpeccusl.
Cymma
OECKOHEYHO
yOBbIBaroIIei
r€OMETPUYECKON
MIPOTPECCHUH.
dopmyna
CII0KHBIX
MPOLIEHTOB.
Hcnonn3oBanme
MpPOrpeccuu s
pelIeHus
pealbHBIX  3a]ad
MIPUKJIATHOTO
Xapakrepa

OCHOBHBIE TTOHATHUS
Kypca anreOpel u
Hayan
MaTeMaTHYECKOT0
a"anns3a 10 xiacca,
000011IeHNE H
CHCTEMAaTH3aLIH
3HAHHUI

MIPOTPECCUH;
OECKOHEUHO
yObIBaroIas
reoMeTpruYeCcKast
mporpeccusi, Ccymma
OECKOHEUHO
yObIBaroIei
r€OMETPUYECKON
MIPOTPECCHUH.
3anaBaTh
IMOCJIE0BATEILHOCTH
pa3IMYHBIMHU
crroco0amu.
[Tpumensts dopmyiy
CJIOKHBIX TPOIICHTOB
JUTSI pELIeHHS 33129 U3
peanbHOM  INPAKTHKHU
(c  ucmomp30BaHUEM
KaJIbKYJIATOPA).
Hcnons30BaTh
CBOICTBa
MOCJIC0BATEILHOCTE
W W Tporpeccuit mjist
pelieHnsT  pealbHBIX
3ala4  MPHUKJIAJHOTO
Xapakrepa

[IpuMeHsITh OCHOBHBIC

TIOHSATHUS Kypca
anreOppl M Hayam
MaTeMaTHIECKOTO

aHaJin3a IJid pemeHI/m
3aa4 W3 peajbHOM
JKU3HU 5 Jpyrux
IIKOJIBHBIX JACIUTIINH

https://www.yakla
ss.ru/




OBLIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68




11 KUIIACC

Ne
n/
n

HauMenoBanue
pa3neyioB u
NporpamMMbIl

CremneHb
panoHaIbHBIM
IIOKAa3aTelIeM.
Iloka3zaTenpHas
byHKIHS.
Iloka3zaTennHBIC
ypaBHEHUs
HEpPaBEHCTBA

TEM

KoanuecTBO 4acoB

Bcer  KoHTpPOJIBLHBI
0 e padoThbI
12 1

IIpakTH4eckn
e padoThbI

IIporpammuoe
cojepKaHue

CreneHn C

parMoOHATLHBIM
MOKa3aTeJeM.
CBolicTBa CTEHEHH.
[IpeobpazoBanue
BBIPAKECHUM,
coJieprKaIInx
paroHaIbHbIC
CTETICHH.
[Toka3zaTenbHble
ypaBHEHUs u
HEpaBEHCTBA.
[TokazarenbHas
byHKIHS, ee
CBOMCTBA U rpauK

XapakTepucTuka
JAesiTeIbHOCTH
yqauuxcs

DopmMyIHpPOBATh,
3alUCHIBATh B
CUMBOJIMYECKOMN
dopme u
WLTIOCTPUPOBATH
npuMepamMu
CBOICTBA CTEIEHHU.
[IpumensaTs
CBOMCTBA
IS
npeoOpazoBaHus
BBIPAKECHMUI.
®opMyaMpoBaTh U
WTIOCTPUPOBATH
rpaduvecku
CBOMCTBA
MOKa3aTeJIbHOU
¢yuknun.  Pemath
OCHOBHBIE THUTIBI
TOKa3aTeIbHBIX
ypaBHEHUU u
HEPaBEHCTB.
Hcnonb3oBars
uudpoBbie pecypchl
JUTSt MOCTPOEHUS
rpaduKkoB (PyHKITUN
U HU3Yy4YCHHS  UX
CBOMCTB

CTCIICHHU

DJIeKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://www.yaklass.r
u/




Jlorapupm  umcna.  DopMyIupoBaTh, https://www.yaklass.r
JlecaTuunble U 3aluChIBATh B U/
HaTypaJbHbIE CHUMBOJIHYECKON
JorapuMsl. dhopme u
[IpeobpazoBanue WILTIOCTPUPOBATh
BBIpa)KEHUI, npuMepaMu
COoZepIKaIINX CBOICTBa
JorapupMsl. norapugma.
Jlorapudpmuueckue BrimonHaTh
ypaBHEHHUS U 1npeoOpa3oBaHUs
HEPABEHCTBA. BBIPAKECHU,
Jlorapugmuueckas coJiepaKalIIX
GbyHKIHA, ee  JorapuMsl.
Torapudmmeckas CBOWCTBA U rpauK dopmynupoBaTh U
WILTIOCTPUPOBATH
byHKIHS.
Jlorapudpmuueckue 12 rpa(?nqecxn
yYpaBHEHHUSI " ceoucTBa .
HEDABCHCTBA JorapupmMuyecKon
¢ynkuuu.  Pemate
OCHOBHbIE THUIIBI
JgorapupMUUECKUX
ypaBHEHUU 51
HEpPaBEHCTB.
Hcnons3oBars
uudpoBbie pecypchbl
ISt MOCTPOCHUS
rpadukoB (pyHKIUN
U M3y4YeHHSA  UX
CBOMCTB.
3HAKOMHUTHCS c
HUCTOpUEH Pa3BUTHUS
MaTeMaTHKU
Tpuronomerpuyeck Tpuronomerpuyeck OnepupoBatb https://www.yaklass.r
ve (QyHKIMU U HX ue (QyHKIMM, HX TOHATHEM u/




rpaduKu.
TpuronomeTpuieck
1€ HEpPaBEHCTBA

CBOWCTBA ¥ Tpa(UKH.
[Tpumepsr
TPUTOHOMETPUYECKH
X HEPABEHCTB

nepuoIuvecKas
¢dbyuknusa. CTpouTs,
aHaJM3UPOBATh,
CpaBHMUBATh
rpaduku
TPUTOHOMETPHUUECKU
X (GyHKIHIA.
®opmynupoBath U
WILTIOCTPUPOBATh
rpadguyecKku
CBOMCTBA
TPUTOHOMETPHUUECKU
X ¢QyHkuui. Pemats
MpocTeIme
TPUTOHOMETPHUYECKH
e HEpPaBEHCTBA.
Hcnons3oBars
rpaduxu TUTST
pereHus
TPUTOHOMETPUUYECKH
X HEPaBEHCTB.
Hcnonws3oBars
u(poBbIE PECYPChHI
ISt MOCTPOCHUS
rpadukoB (QyHKIUN
U M3y4YeHHS  UX
CBOMCTB

[TpousBoaHas.
IIpumeHeHue
MPOU3BOIHOMN

24

HenpepsiBHbIE
¢ynkuun.  Mertoa
WHTEPBAJIOB JUISt
pelieHus
HEPABCHCTB.
[IpousBoaHas
dhyHKIIH.

OnepupoBath
HOHSATHSMMU:
HeTpephIBHAS
byHKIHUS;
HPOU3BOAHAS

(GyHKIHH.
Hcnonb3oBarts

https://www.yaklass.r
u/




I'eomerpuueckun u
(bU3UYECKUN  CMBICT
MIPOU3BOJHOM.
[IpownsBoaHbIE
3J€MEHTaPHBIX
hyHKIMA.
IIpounsBoHas
CYMMBI,
MIPOU3BEICHNUS,
YaCTHOTO (DYHKITHIA.
[Ipumenenue
MPOU3BOIHOM K
HCCIEOBAaHUIO
byHKIUI Ha
MOHOTOHHOCTh i
3KCTPEMYMBI.
Haxoxnenne
HaMOOJIBIIIETO u
HAauMEHBIIIETO
3HauUeHUs (PYHKINU
Ha OTpE3Ke.
IIpuMeHeHue
MPOU3BOAHON ISt
HaXO0XICHUS
HaWJTydIIero
peueHus B
MIPUKJIATHBIX
3aJa4ax, IS
oTpeIeTICHUS
CKOpPOCTH TIpoliecca,
3aJIaHHOTO
bopmymnoin
rpagukomM

HJIn

F€OMETPUYECKUN U
¢busnyeckuii cMbICI
IIPOU3BOAHOM U1
pelieHus 3a1a4.
Haxonuts
IIPOU3BOJHBIE
3JIEMEHTAapHbIX
dyHKIHi,
BBIUUCIIATH
IIPOU3BOJHBIE
CYMMBI,
IIPOU3BENICHUS,
4acTHOTO (PYHKIIUH.
Hcnonb3oBars
IPOU3BOJIHYIO IS
VICCIIEZIOBAHHUS
byHKIIIN Ha
MOHOTOHHOCTh u
KCTPEMYMBI,
IPUMEHSTD
pe3ynbTaThl
VICCIIEZIOBAHMUS K
MOCTPOEHHUIO
rpaduKoB.
[IpumenaTH
IIPOU3BOJHYIO  AJIs
HaXO0XJACHUS
HaWIy4IlEero
pelieHus B
IPUKIATHBIX, B TOM
YHUCIIE  COLMAIBHO-
SKOHOMMYECKUX,
3aJa4ax.
3HAKOMHUTHCS c




UCTOPHUEHN pa3BUTUSA

MaTeMaTU4eCKOTo
aHajan3a
[lepBooOpa3nasi. OmnepupoBaTtb https://www.yaklass.r
Tabnuna MOHSTUSAMU: u/
MepBOOOPA3HBIX. nepBooOpasHas,
Huterpan, uHrerpai. Haxonuts
TCOMETPHUYECKUA H = TIepBOOOpa3HbIC
(u3MUeCKU CMBICIT | BIEMEHTApHBIX
Murerpan  #  ero UHTErpana. (byHKIHI;
- 9 Boruncnenue BBIUUCIIATH
WHTErpaja o  HMHTerpai o
¢dopmyne Hetotona—  ¢opmyne HproToHa—
JleiiOHm1a JleiitOHmIa.
3HaKOMUTBCA c
UCTOPHUEN pa3BUTHUSA
MaTeMaTU4eCcKoro
aHajam3a
Cucremsbl nuHeHBIX = OnepupoBath https://www.yaklass.r
ypaBHEHUH. MOHSITUSIMHU: u/
Pemenue cHUcTeMa JIMHEHHBIX
MPUKJIAIHBIX 33]1a4 ¢~ ypaBHEHUH U  ee
MOMOIIIBI0 CHCTEMBI  PEIIICHHE.
JIMHEWHBIX Hcnonb3oBars
YpaBHEHUU. CHUCTEMY JIMHEHHBIX
Cucremsl 12 Cucremsl U ypaBHEHHH TUTST
ypaBHEHUM COBOKYITHOCTH pereHus
LETBIX, MPAKTHYECKHUX
panoHATBHBIX, 3amad.  Haxomuth
WppaliOHATBHBIX, pelieHus
MOKa3aTeIbHbIX, MPOCTEHIINX CUCTEM
norapupMuIECKUx U COBOKYITHOCTEH
ypaBHEHUI U palMOHAaJIbHBIX
HEPABEHCTB. ypaBHEHU I 51




Hcnonb3oBanue
rpagukoB QyHKIHHA

Ui perieHus
ypaBHEHUH u
CHUCTEM.
[Ipumenenue

YpPaBHEHUH, CHCTEM
U  HEpPaBEHCTB K

HEPaBEHCTB.
Hcnons3oBaTh
rpaduku  QyHKIHIA
IS perieHus
YPaBHEHUM.
MoaenupoBathb
peanbHble CUTyalluu
Ha S3BIKE aJreOphl,

pelIeHuIo COCTaBJISITh
MaTeMaTUYECKUX BBIPAKEHMUS,
3a/]ad U 3a7a4 M3  ypaBHEHUS,
Pa3InYHBIX HEpaBEHCTBA u
obymacTel HAayKM W = CHCTEMBI o
peanbHOM )KU3HU YCIOBHIO  3a/1auu,
HCCJIeI0BATh
MOCTPOEHHBIE
MOJIETN c
HCIIOJIb30BaHUEM
amnmapara ajreopbl
Harypanbnbie u  OnepupoBarb https://www.yaklass.r
Lenple  4uciaa B IOHSATHSMU: u/
3a/1auax U3 peasibHOW  HATypajbHOE YHCIIO,
xu3Hu. [lpusHaku = uemnoe YHCIIO.
Harypamsisie NeIuMOoCcTH  nenblx  Mcnoin30BaTh
LeTble drcia 6 qucen MPU3HAKU
JIETUMOCTH  TEJTBIX
YUCEN, Pa3JIoKEHUe
Yuciaa Ha TPOCTHIE
MHOKHUTENN JUTSt
pereHus 3aaa4d
[ToBTOpEHME, OcHoBHBIC TMOHATHUS — Pemath https://www.yaklass.r
00o0meHwme, 18 Kypca anreOpsl ¥ NpHUKIAgHbIEe 3a1aun | u/
cucTeMaTu3anus Hayall u3 pa3IUYHBIX
3HAHUU MaTEMaTUYECKOr O obnacrteii HayKu U




OBILIEE KOJIMYECTBO

YACOB
I[TPOTPAMME

1o

102

aHanmu3a, 0000IIeHnE
A CHCTEMAaTH3alus
3HAHUH

pEabHOM KHU3HU C
MOMOIIbIO
OCHOBHBIX TIOHSTUH
Kypca ainreopel u
Hayal
MaTeMaTU4eCKOTo
aHanmu3a. BriOuparth
ONTUMAJIbHbIE
CIOCOObI
BBIYMCIICHUM.
Hcnonws3oBare s
peleHus 3a1au
ypaBHEHUS,
HEPaBEHCTBA u
CHUCTEMBI
YPaBHEHUH,
cBoiicTBa (yHKUUH
U rpaduxoB




KAJIEHJAAPHO - TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3y4YeHHS

DJIeKTPOHHbIe  HH(POBBIE
o0pa3oBaTe/IbHbIE pecypChl

MHoxecTBO, olepanuu HaJ
MHOECTBaMHU. Junarpammel
DOitnepa—Benna

https://www.yaklass.ru/

Pammonansaeie unciia. OOLIKHOBEHHEIE
U JIeCATHYHBIE JpOOH, TIPOIEHTHI,
OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

https://www.yaklass.ru/

Apudmernaeckue orepanuu c
palOHAIBHBIMH YHCIIAMH,
peoOpa30BaHMsI YHCTOBBIX BEIPAKEHUM

https://www.yaklass.ru/

[Tpumenenue apoOeil U MPOIEHTOB s
pelIeHusT  TPUKIAJAHBIX  3a7a4 W3
pa3JIMYHBIX ~ OTpaciel  3HAaHUU U
pEATBHOM JKU3HU

https://www.yaklass.ru/

[Ipumenenue npoGeit U MPOLEHTOB AJIs
pelleHuss  NPUKIAJHBIX  3aJad U3
pa3JIMUHBIX ~ OTpacied  3HAaHUU U
pEATbHOM JKU3HU

JleficTBUTENIbHBIC UKCa. PaliioHaabHEIE
Y UppallMOHAJIbHBIC YHCTIa

https://www.yaklass.ru/

https://www.yaklass.ru/

Apudmernueckue onepanuu c
JENCTBUTENIBHBIMH YN CIIaAMU
[TpuGnuxEHHble BBHIYMCIECHUS, MPaBUIIA
OKpYIJIEHUS, TIPUKHUIKA M  OIICHKA
pe3yJibTaTa BBIYUCIEHUN

https://www.yaklass.ru/

https://www.yaklass.ru/

ToxmecTBa u TOKIECTBEHHBIC
npeoOpa3oBaHMs

https://www.yaklass.ru/




10

YpaBHEHHE, KOPEHb YPABHEHUS

https://www.yaklass.ru/

11

HepaBeHcTBO, pellieHre HEpaBEHCTBA

https://www.yaklass.ru/

12

Meto1 HHTEPBAJIOB

https://www.yaklass.ru/

13

Pemenue LIEITBIX u JIpOOHO-
palMOHAILHBIX ypaBHEHUIt u
HEPABCHCTB

https://www.yaklass.ru/

14

15

16

KonrtponpHas  paGora mno  Teme
"MHoxecTBa palMOHAIbHBIX u
JIEHCTBUTEIIHHBIX YMCell. PalinoHanbHEIC
ypaBHEHUS U HEPABEHCTRB"

OyHKIMSA, COcoOb! 3aManus (QyHKIIHU.
B3anmHO 00paTHbIe GyHKIIUN

I'padux byHKIUH. Ob6nacthb
OTIpEeNIeJICHUs U MHOXKECTBO 3HAUCHHM
byHKIHN. Hymn (GYyHKIMH.
[TpomexyTKH 3HAKOITOCTOSTHCTBA

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

17

UérHble ¥ HEUETHBIE PYHKIINH

https://www.yaklass.ru/

18

CreneHp ¢ [EJBIM  IIOKa3aTEJIEM.
CranpapTtHas dbopma 3alHCH
JNEUCTBUTEILHOTO YHCIIa

https://www.yaklass.ru/

19

20

Wcnonp3oBanue mnoaxonsuie QGopmsl
3alMCH  JCUCTBUTEIBHBIX YHUCEN s
PEIICHUA MPAKTUYCCKUX 3a1a4 n
IIPEJICTaBICHNS JaHHBIX

CrenenHast GyHKIHS ¢ HATypaJbHBIM U
enabIM Moka3zareiieM. E€ cBolicTBa U

rpaduk

https://www.yaklass.ru/

https://www.yaklass.ru/

21

ApudmeTnueckuii KopeHb HaTypaibHOU
CTENEHU

https://www.yaklass.ru/

22

Apudmernueckuil KOpeHb HaTypaIbHON
CTCIICHU

https://www.yaklass.ru/




23

24

CpolicTBa  apu(pMETHUYECKOTO  KOPHS
HATypaJbHOH CTEIICHU

CgoiicTBa apu(METHUYECKOT0  KOPHS
HaTypaJbHOW CTENEHU

https://www.yaklass.ru/

https://www.yaklass.ru/

25

26

CpolicTBa  apu(pMETHUYECKOTO  KOPHS
HATypaJbHOH CTEIICHU

HetictBus c apumMeTHuecKuMu
KOPHSIMU N—OW CTENIEHU

https://www.yaklass.ru/

https://www.yaklass.ru/

27

28

29

[HevictBus c apu(METHIECKUMH
KOPHSIMM N—OM CTENEHU
[HevictBus c apu(METHIECKUMH
KOPHSIMM N—OM CTENEHU

HetictBus c apuMeTuIeCKuMu
KOPHSIMU N—OW CTENIEHU

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

30

31

HevictBus c apumMeTHIeCcKuMu
KOPHSIMU N—OU CTENEHU

Pewienne nppanuoHAIBHBIX YpaBHEHUU
Y HEPaBEHCTB

https://www.yaklass.ru/

https://www.yaklass.ru/

32

33

34

Pemienne nppanmoHAIBHBIX YpaBHEHHUU
Y HEPABEHCTB
Pemienne nppanmoHAIBHBIX YpaBHEHHUU
U HEPABEHCTB

Pemenune nppanvoHalbHBIX ypaBHEHUN
U HEPaBEHCTB

https://www.yaklass.ru/
https://www.yaklass.ru/

https://www.yaklass.ru/

35

36
37

38

Pemienne nppanmoHAIBHBIX YpaBHEHHUU
Y HEPAaBEHCTB

CoiicTBa 1 rpauk KOpHs N-0i CTeNeHH
CgoiicTBa 1 rpauk KOpHs N-0i CTeNeHH
KontponsHast  pabora 1mo  Teme
"ApudmeTndyeckuii  KOpeHb ~ N—oH
crenieHd. VppalnnoHaIbHbIE YpaBHEHUS
Y HepaBeHCTBA"

https://www.yaklass.ru/

https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/




CuHyC, KOCHHYC M TaHI'€HC YHCIIOBOTO

https://www.yaklass.ru/

39
apryMeHra

40 CuHyC, KOCUHYC M TaHI€HC YHCIOBOIO https://www.yaklass.ru/
apryMeHra

a1 ApKCUHYC, apKKOCHUHYC M apKTaHI'€HC https://www.yaklass.ru/
YHUCJIOBOI'O apryMeHTa

42 ApKCHHYC, apKKOCHHYC M apKTAaHI'€HC https://www.yaklass.ru/
YHUCJIOBOT'O ApryMEHTa
Tpuronomerpuyeckas OKPYKHOCTb, https://www.yaklass.ru/

43 OIpezeIeHue TPUTOHOMETPUUECKUX
(YHKIMI 9UCIOBOTO apryMeHTa
Tpuronomerpuueckas OKPYHOCTb, https://www.yaklass.ru/

44 ornpezeneHue TPUTOHOMETPUUECKUX
(YHKLHI YUCIOBOrO apryMeHTa

45 OcHoBHbIE TPUTOHOMETPUYECKHUE https://www.yaklass.ru/
(bopMyJIbI

16 OcHoBHbIE TPUTOHOMETPUYECKHUE https://www.yaklass.ru/
bopMmybI

47 OcHoBHbIE TPUTOHOMETPUYECKHUE https://www.yaklass.ru/
(bopMyJIbI

48 OcHoBHbIE TPUTOHOMETPUYECKHUE https://www.yaklass.ru/
bopmybl

49 Hpeo6pa3ovBaHHe TPUTOHOMETPUYECKUX https://www.yaklass.ru/
BBIPAXEHUI

50 Hpeo6pa3ovBaHHe TPUTOHOMETPUYECKUX https://www.yaklass.ru/
BBIpaXEHUI

51 Hpeo6pa3ovBaHHe TPUTOHOMETPUYECKUX https://www.yaklass.ru/
BBIPAXEHUI

52 Hp606p3.30133.HI/IG TPUTOHOMETPUUYECKUX https://www.yaklass.ru/
BBIPAKCHUI

53 [IpeoOpa3zoBaHre TPUTOHOMETPUUECKHUX https://www.yaklass.ru/

BBIPAXKEHUI




54 Pewenne } TPUTOHOMETPUYECKUX https://www.yaklass.ru/
YPaBHEHHH
55 Pemrenne } TPUTOHOMETPUUECKUX https://www.yaklass.ru/
ypaBHEHUM
56 Pewenne } TPUTOHOMETPUYECKUX https://www.yaklass.ru/
YPaBHEHHM
57 Pemenue } TPUTOHOMETPUUECKUX https://www.yaklass.ru/
ypaBHEHUI
58 Pemenue } TPUTOHOMETPUYECKUX https://www.yaklass.ru/
YPaBHEHHI
59 Pewenne } TPUTOHOMETPUYECKUX https://www.yaklass.ru/
YPaBHEHHI
O6o6menne mno TeMaMmM "OCHOBHBIC https://www.yaklass.ru/
60 TPUTOHOMETPHUUYECKHE bopmyIIBL.
TpuronomeTpruyeckue ypaBHEHHUS "
KoHntponbHas paboTta o TEME https://www.yaklass.ru/
"®opMyIibl TPUTOHOMETPHH.
61 Tpuronomerpuueckue
ypaBHeHus'"/Bcepoccutickas
npoBepoyHas paboTa
62 HroroBas koHTposbHas pabota / https://www.yaklass.ru/
Bcepoccuiickas mpoBepodHas padboTa
O06o00111eHEe, CHCTEMATH3alUs 3HAHHUN https://www.yaklass.ru/
63 32 Kypc  amreOpsl W Hayaml
MareMarnyeckoro ananmsa 10 kmacca
Apudmernueckass U TeoMeTpUyecKas https://www.yaklass.ru/
64 MPOTPECCUM. Hcnonb3oBanue
IIPOrPECCUM Ul PEUIEHMs] pPeabHBIX
3aJa4 MPUKJIAHOTO XapaKkTepa
65 Beckoneuno yOBIBaromas https://www.yaklass.ru/

reomerpuueckas mnporpeccus. Cymma




66
67

68

OBLLIEE

0OECKOHEUHO yObIBaro1ei
reOMETPHYECKON NMPOTrPeCcCcUu

dopmyia CI0KHBIX TPOLEHTOB
dopmyJia CI0KHBIX TPOLEHTOB

O0001Ienre, cucTeMaTH3alus 3HAHUN
32 Kypc  anreOpel W Hayal
MareMaTtuuyeckoro agannsa 10 kinacca

KOJIMYECTBO YACOB IIO

[TPOT'PAMME

68

https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/




11 KUIIACC

KoanuecTBo 4acoB

Jlj;ln Tema ypoka Bcero Konrpoannere  TlpaxTudeckue i[;;‘?eﬂl/lﬂ 2«3)1;:3?;(;12;;meu:eqc)5333 ’
padoThI padoThI
1 CreneHb ¢ pallMOHAJILHBIM TTOKA3aTeNIeM 1 https://www.yaklass.ru/
2 CBolicTBa CTEIICHU 1 https://www.yaklass.ru/
3 [IpeobpazoBanue BBIPAXKEHUI, 1 https://www.yaklass.ru/
COJIepKAIIMX PALMOHAIBHBIC CTEIICHU
4 [IpeobpazoBanue BBIPAXKEHUI, 1 https://www.yaklass.ru/
COJIepKAIIMX PALMOHAIBHBIC CTEIICHU
5 [IpeoOpazoBanue BBIPAXKEHHUI, 1 https://www.yaklass.ru/
coJiepKallluX palMOHAIbHbIEC CTEIIEHU
6 [Toka3aTenbHble ypaBHEHHUS U HEpaBeHCTBA 1 https://www.yaklass.ru/
7 [Toka3aTenbHble ypaBHEHUS U HepaBeHCTBa 1 https://www.yaklass.ru/
8 [Toka3aTenbHble ypaBHEHHUS U HepaBeHCTBa 1 https://www.yaklass.ru/
9 [Toka3aTenbHble ypaBHEHUS U HepaBeHCTBa 1 https://www.yaklass.ru/
10 [TokazaTenpHBIC ypaBHEHHS M HepaBeHCcTBa 1 https://www.yaklass.ru/
11 [TokazarenpHast QyHKIus, €€ CBOWCTBA U 1 https://www.yaklass.ru/
rpaduk
KonTponbHas padora mo teme "CteneHs ¢ https://www.yaklass.ru/
12 paloHaIbHBIM ITOKa3aTENEM. 1 1
ITokazarenbHas pyHkius. [TokasarenbHbie
YpaBHEHUs U HEpAaBEHCTBA"
13 Jlorapudwm yucia 1 https://www.yaklass.ru/
14 JlecsiTuuHbIEe U HATYypaJibHbIE JTIOTapUPMbI 1 https://www.yaklass.ru/
15 [IpeoOpa3zoBanue BBIPAXKEHUI, 1 https://www.yaklass.ru/
coJieprKaliux Jorapudmbl
16 [IpeobpazoBanue BBIPOKCHUH, 1 https://www.yaklass.ru/

COJIep KaIIuX JoraprudMbl




17 [IpeoOpaszoBanue BBIPAXKEHHUI, https://www.yaklass.ru/
COJIepKALIHX JIOrapU (MBI

18 [IpeobpazoBanue BBIPAXKEHHUI, https://www.yaklass.ru/
COZIep KALIHX JIOTapU(HMBI

19 Jlorapudpmuueckue ypaBHEHUS 51 https://www.yaklass.ru/
HEPABEHCTBA

20 Jlorapudmuueckue ypaBHEHUSA u https://www.yaklass.ru/
HEpaBEHCTBa

21 Jlorapudpmuueckue ypaBHEHUA u https://www.yaklass.ru/
HEPAaBEHCTBA

22 Jlorapudpmuueckue yYpaBHEHUS 51 https://www.yaklass.ru/
HEPAaBEHCTBA

23 Jlorapudmuueckas ¢yHkius, e€ cBoWCTBa https://www.yaklass.ru/
u rpadux

24 Jlorapudmuueckas QyHkius, e€ cBOWCTBA https://www.yaklass.ru/
u rpaduk

o5 Tpuronomerpuueckue  QyHKIMH,  HUX https://www.yaklass.ru/
CBOMCTBA U TrpaduKu

26 Tpuronomerpuueckue  QyHKIMH,  HX https://www.yaklass.ru/
CBOMWCTBA U TpapUKu

27 TpuroHomerpuueckue  QyHKIMH,  HX https://www.yaklass.ru/
CBOWCTBA U TpapUKu

o8 Tpuronomerpuueckue  QyHKIMH,  HUX https://www.yaklass.ru/
CBOICTBA U TpaduKu

29 [Ipumepsr TPUTOHOMETPUYECKUX https://www.yaklass.ru/
HEPABEHCTB

30 IIpumepsl TPUTOHOMETPUYECKUX https://www.yaklass.ru/
HEPaBEHCTB

31 [Tpumepsl TPUTOHOMETPUUYECKUX https://www.yaklass.ru/
HEPABEHCTB

32 IIpumepsl TPUTOHOMETPUYECKUX https://www.yaklass.ru/

HEPaBEHCTB




KonTposbHas pabota o TeMe https://www.yaklass.ru/
"Jlorapudpmuueckas GyHKIHS.
Jlorapudpmuueckue ypaBHEHHS u
33 HepaBeHCTBa. T puroHoMeTpudecKre 1
byHKIIUN " ux
rpaduxu. Tpuronomerpuueckue
HepaBeHcTBa"
34 HenpepeiBHble QyHKINN 1 https://www.yaklass.ru/
35 Meronx  WHTEpBAIOB Uil PELICHUSA 1 https://www.yaklass.ru/
HEPaBEHCTB
36 Meron,  WHTEpBAJIOB  JJISI  PEUICHUSA 1 https://www.yaklass.ru/
HEPaBEHCTB
37 [TpousBoaHas GyHKINU 1 https://www.yaklass.ru/
38 [IpousBoaHas GyHKIUU 1 https://www.yaklass.ru/
39 reOMeTpI/I‘leSKI/Iﬁ U (QU3MUECKUIl CMBICT 1 https://www.yaklass.ru/
MIPOU3BOTHOM
40 FeOMeTpI/IquKI/Iﬁ U (QU3NYECKU CMBICIT 1 https://www.yaklass.ru/
ITPOU3BOIHOM
41 [Tpon3BoiHBIE HNIEMEHTAPHBIX (PYHKLIUH 1 https://www.yaklass.ru/
42 [Tpon3BoiHBIE HNIEMEHTAPHBIX (PYHKLIUH 1 https://www.yaklass.ru/
43 [IpousBogHass CyMMbl, TPOU3BEACHUS, 1 https://www.yaklass.ru/
9acTHOTO QYHKIUI
44 [IpousBogHass CcyMMbl, TPOU3BEACHUS, 1 https://www.yaklass.ru/
4acTHOTO QyHKIUI
45 [IpousBogHas CyMMbl, TPOU3BEACHUS, 1 https://www.yaklass.ru/
9acTHOTO QYHKIUI
IIpumeHeHue IIPOU3BOJHOU K https://www.yaklass.ru/
46 HCCIIEIOBAaHUIO byHKINH Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
IIpumeHeHue IIPOU3BOJHOU K https://www.yaklass.ru/
47 HUCCIIEIOBAHUIO byHKIMA Ha 1

MOHOTOHHOCTD M OKCTPEMYMBI




[Ipumenenue MIPOU3BOAHOMN K https://www.yaklass.ru/
48 HUCCIIEIOBAHUIO byHKIMMA Ha

MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenue MIPOU3BOAHOMN K https://www.yaklass.ru/
49 HUCCIIEIOBAHUIO byHKIMMA Ha

MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnenne HanOOJIBIIIETO u https://www.yaklass.ru/
50 HAaUMEHBIIET0 3HAYeHUS (YHKIUH Ha

OTpe3Ke

Haxoxnenue HanOOIBIIIETO u https://www.yaklass.ru/
51 HAaUMEHBIIET0 3HAYeHUS (YHKIUH Ha

OTpe3Ke

Haxoxnenne HanOOJILIIETO u https://www.yaklass.ru/
52 HAaUMEHBIIET0 3HAYeHUS (YHKIUH Ha

OTpe3Ke

Haxoxnenue HauOOJIBIIIETO " https://www.yaklass.ru/
53 HAaUMEHBIIETO 3HAYeHUS (YHKIWH Ha

OTpe3Ke

Haxoxnenue HauOOJIBIIIETO " https://www.yaklass.ru/
o4 HAaUMEHBIIET0 3HAYeHUs (QYHKIMH Ha

OTpe3Ke

Haxoxnenue HauOOJIBIIIETO " https://www.yaklass.ru/
55 HAaUMEHBIIETO 3HAYeHUs (YHKIUH Ha

OTpe3Ke

IIpumeHeHue MIPOU3BOJHOMN TS https://www.yaklass.ru/

HaxOXJICHUS HAWIY4IIero pEnieHus B
56 MPUKJIAHBIX 3aJa4ax, JJs OMpeesieHus

CKOPOCTH TIpoIIecca, 3aJaHHOT0 (hOPMYJIIOH

WK TpaduKOM

Kontposnbnas pabota mno TeEME https://www.yaklass.ru/
57 "I[IpousBoHas. [Ipumenenue

MPOU3BOHOMN"




58 [lepBooOpasnasi. Tabauia nepBoodpaszueix 1 https://www.yaklass.ru/
59 [lepBooOpasnasi. Tabauma nepBoodpaszueix 1 https://www.yaklass.ru/
60 Hurerpai, r€OMETPUYECKUI u 1 https://www.yaklass.ru/
(hU3UYECKU CMBICII HHTETpaJia
61 Wurerpai, reOMETPUUYECKUI n 1 https://www.yaklass.ru/
¢u3nvecKuil CMBICT HHTErpasia
62 Wurerpan, reOMETPUYECKUI u 1 https://www.yaklass.ru/
(hU3UYECKU CMBICII HHTETpaJia
63 Breruucnenue wHTErpama mo ¢opmyle 1 https://www.yaklass.ru/
Herorona—JleitOauna
64 Borunicnenue wuHTerpana mo ¢opmyie 1 https://www.yaklass.ru/
Hprorona—IJletiOnunia
65 Breuucnenue wHTErpama mo ¢opmyle 1 https://www.yaklass.ru/
Hprorona—IJletiOnunia
66 Beruncnenne wuHrerpana mno Gopmyne 1 https://www.yaklass.ru/
Hprorona—IJletibnnia
67 Cucrembl TUHEHHBIX YpaBHEHUHN 1 https://www.yaklass.ru/
68 CucreMbl TMHENHBIX YpaBHEHUN 1 https://www.yaklass.ru/
69 Pemenue HpI/IKj‘IaI[HBIX 3a7a4 cu MOMOILBIO 1 https://www.yaklass.ru/
CUCTEMBI JINHEWHBIX YPAaBHCHUI
70 Pemenne an/IKVJIanHBIX 3a7a4 (i ITOMOIIBIO 1 https://www.yaklass.ru/
CUCTEMBI JINHEUHBIX YPABHEHUI
CucremMbl M  COBOKYMHOCTH  IIEJIBIX, https://www.yaklass.ru/
71 paIrMoOHAIBHBIX, HWPpAIMOHATIbHBIX, 1
MOKa3aTeNIbHBIX, JorapuMUIECKUX
ypaBHEHUN U HEPABEHCTB
CucrteMbl M COBOKYNHOCTHM  IIEJBIX, https://www.yaklass.ru/
79 palMOHANbHBIX, MPPALMOHATBHBIX, 1
MMOKa3aTelIbHBIX, JorapuMHUIECKIX
yYpaBHEHUH U HEPABEHCTB
73 CucremMbl ¥  COBOKYMHOCTH  IIEJIBIX, 1 https://www.yaklass.ru/

palrOHAJIbHBIX, nppanroOHaAJIbHBIX,




[10Ka3aTeNbHbIX, J0Tapu(PpMHUYECKIX
YpaBHEHUU U HEPABEHCTB

CucrteMbl M COBOKYINHOCTH  IIEJbBIX, https://www.yaklass.ru/
74 palMOHAIbHBIX, MPPALMOHANIBHBIX, 4
[I0KA3aTEIbHBIX, JorapuMUUECKUX
YpaBHEHHUI U HEPABEHCTB
75 Hcnons3oBanue rpav(i)HKOB byHKUMi Ui 1 https://www.yaklass.ru/
pelieHusl ypaBHEHUH U CUCTEM
76 Hcnons3oBanue Fp%(i)HKOB byHKIUH 1St 1 https://www.yaklass.ru/
pelieHus: ypaBHEHUH U CUCTEM
[IpuMeHeHne  ypaBHEHUH, CHUCTEM U https://www.yaklass.ru/
77 HEPABEHCTB K PEIICHUIO MATEMAaTUMECKHX 4
3ama4 W 3a7ad M3 PA3IMYHBIX obnacte
HayKH U peajbHOU KU3HU
78 Kontponbnas padora mo teme "MnHTerpan 1 https://www.yaklass.ru/
U ero npuMeHeHus. CucTeMsl ypaBHEHU"
79 HaTypaJ'IE;HLIe Y 1eJbI€ YKCIIa B 33/1a4ax U3 1 https://www.yaklass.ru/
peanbHOM KU3HU
80 HaTypanE)Hme U 1IeJIbIe YHCiia B 3aJ1a4ax U3 1 https://www.yaklass.ru/
peanbHOM KU3HU
81 HaTypaJ'IE;HLIe Y 1eJbI€ YKCIIa B 33/1a4ax U3 1 https://www.yaklass.ru/
peanbHOM KU3HU
82 [Tpu3HaKK JETMMOCTH LETBIX YUCE 1 https://www.yaklass.ru/
83 [Ipu3Haku JeNMMOCTH LETbIX YUCEI 1 https://www.yaklass.ru/
84 [Ipu3Haku JeNMMOCTH LETbIX YUCEI 1 https://www.yaklass.ru/
85 [ToBTOpEHwUe, 000011IeHHE, 1 https://www.yaklass.ru/
cucTeMaTu3alus 3HaHW. Y paBHEHUSI
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OLHEHOYHBIE MATEPHUAJIBI

Maremaruka (asiredpa, reoMeTpus, BEpOSITHOCTh U CTATUCTHKA)

OcHoBHbIMU (OpMaMu TPOBEPKM 3HAHUW W YMEHUU ydalIMXcs IO MaTeMaTUKE SBIISIOTCS
MUCHbMEHHAs! KOHTPOJIbHAS paboTa, TECTUPOBAHUE U YCTHBIN OMPOC.

IIpu o1ieHKE MUCHbMEHHBIX U YCTHBIX OTBETOB YUUTENb B IIEPBYIO OUE€PEb YUUTHIBAET TOKA3aHHbIE
ydalumucs 3HaHMs M yMeHus. OLieHKa 3aBHCHUT TaKKe€ OT HaJIW4Yus U XapakTepa NOrpelIHOCTEH,
JOMYIIEHHBIX YYalllUMHCS.

Cpenu MOTpenIHOCTEH BBIIEISIFOTCS OIMMUOKK W HelodeThl. [IOorpenrHoCTh CYMTAeTCsl OMMOKOMH,
€CIM OHA CBUJETEIILCTBYET O TOM, YTO YYEHUK HE OBJIAJE]l OCHOBHBIMM 3HAHUSMH, YMEHUSIMHU,
YKa3aHHBIMH B IIPOrpamMMme.

K Hemoueram OTHOCATCS MNOTPEIIHOCTH, CBUACTENBCTBYIOLUIME O HEAOCTATOYHO ITOJIHOM WJIU
HEJ0CTaTOYHO IPOYHOM YCBOEHHU OCHOBHBIX 3HAaHUN M YMEHMM WM 00 OTCYTCTBMM 3HAHUU, HE
CUMTAIOUIUXCSl B MPOrpaMMe OCHOBHbIMHU. Hemouetamu Take CUMTAIOTCS: MOTPEUIHOCTH, KOTOPbIE HE
IPUBEJIM K HMCKA)KEHHUIO CMbICIA IOJIYYEHHOTO YYEHHMKOM 3aJaHMsl WIM CHOCc00a €ro BbIIOJHEHUS;
HEaKKypaTHasl 3alKCh; HEOPEKHOE BBHITIOTHEHUE YePTEXkKa.

['panuna mexay omnOKaMu U HEI0UE€TaMU SIBJISIETCSI B HEKOTOPOI! cTeneHu yciaoBHOM. [pu onHux
00CTOSITENTLCTBAX JOIYIIEHHAS YYallUMHUCS TOTPEIIHOCTh MOXET paccMaTpUBAThCS YUHMTEIEM Kak
omnOKa, B Ipyroe BpeMs U MpU APYTrux 00CTOATENbCTBAX - KaK HET0YET.

3ajaHus U1 YCTHOTO M IMMUCbMEHHOT'O OIPOCA YYalIUXCsl COCTOST U3 TEOPETHUYECKUX BOIIPOCOB U
3a/1a4.

OTBeT Ha TEOPETHUYECKHI BOIMPOC CUUTAETCS OE3yNPEUHbIM, €CIM IO CBOEMY COJEP>KaHUIO
MOJTHOCTBIO  COOTBETCTBYET BOIPOCY, COAEPKUT BCE HEOOXOIUMBIE TEOpeTHYeCKHe (aKThl s
00OCHOBAaHHBIE BBIBOJBI, @ €ro M3JI0)KEHHE U TNHCbMEHHAas 3aluCh MaTeMaTUYeCKH I'PaMOTHBI M
OTJINYAIOTCS MOCIIEA0BATEIBHOCTHIO U AKKYPaTHOCTBIO.

Pemenue 3amaum cumrtaercst Oe3ylpeyHbIM, €CIIM MPaBWIBHO BBIOpAaH CIOCOO pELIeHHs, caMo
pelIeHre CONPOBOXKAAETCS HEOOXOIUMBIMU OOBSICHEHUSMHU, BEPHO BBINIOJHEHBI HY)KHbIE BHIYMCICHUS U
npeoOpa3oBaHus, MOJy4YeH BEPHBIN OTBET, MOCIEI0BATEIBHO U AKKYPATHO 3alIUCAHO pPEIlIEHHE.

YuuTenb MOXKET NMOBBICUTh OTMETKY 3a OPUIMHAJIBHBIA OTBET HAa BONPOC WJIM OPUTMHAIBHOE
pelieHue 3a1a4u, KOTOPBIE CBHUIETEIBCTBYIOT O BBICOKOM MAaT€MaTHYECKOM Pa3BUTHM Yy4alllerocs; 3a
pelieHre Oosee CIOXHOW 3ajjaud WM OTBET Ha 0o0Jiee CIIOKHBIN BOIPOC, MPEAJIOKEHHbIE ydaleMycs
JIOTIOJIHATENBHO MOCIIE BBIIIOJIHEHUS UM 3aJJaHUM.

Kpurepun ommbok:

K rpy06bIm ommbkaM OTHOCATCS OLIMOKH, KOTOpBIE 00HAPYKMBAIOT HE3HAHUE yyalluMucs Gopmy,
IIPaBUJI, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE UX NPUMEHATH, HE3HAHWE NMPHUEMOB PEIICHMS 3aaad,
paccMaTpUBaeMbIX B yUeOHUKAX, a TAK)KE BBIYMCIUTEIbHBIE OIINOKH, €CIIM OHU HE SBIISIOTCS OMHMCKOM;

K HerpyObIM ommbkam OTHOCATCS: MOTEPsI KOPHS WM COXPaHEHHE B OTBETE MOCTOPOHHET 0 KOPHS;
orOpachiBaHUe 0€3 0OOBSICHEHUH OTHOTO U3 HUX U PaBHO3HAYHBIE UM;

K HenouderaMm OTHOCATCS: HEPAMOHAIBHOE PEIICHHUE, OITMCKH, HEAOCTATOYHOCTh WM OTCYTCTBHE
MOSICHEHUH, 000CHOBAHUH B peIICHUSX.

O1ieHKa YCTHBIX OTBETOB

OTBeT OLIEHNBAETCs 0TMETKOM «5», €ClH YUEHHUK:

MIOJIHO PAcKpbUI COJIepKaHNEe MaTepraia B 00beMe, MPeyCMOTPEHHOM IPOrpaMMoOii U y4eOHUKOM,
a TaK»Ke IIPOJEMOHCTPUPOBAJI 3HAHKS IIPEBBIIIAIOLINE HOPMBI IIPOrPaMMBI JIJIS HTOT'O KJ1acca,

W3JI0KWI MaTepUall TPAaMOTHBIM SI3bIKOM B ONPEIEICHHOM JIOTMYECKOM IOCIIEI0BATEIbHOCTH,
TOYHO UCIIOJIb3YSl MATEMAaTUYECKY0 TEPMUHOJIOTUIO U CUMBOJIUKY;

MPABUJIBHO BBIMOJIHUI PUCYHKH, YEPTEKH, IPaQUKHU, COMYTCTBYIOLINE OTBETY;

[IOKa3aJl yMEHUE WIIIOCTPUPOBATh TEOPETUYECKUE IIOJOKECHUS KOHKPETHBIMM IIpUMEpaMy,
IIPUMEHATh UX B HOBOM CUTYAalLIMH IPY BBIIIOJIHEHUH NTPAKTUYECKOT0 3aJaHuUs;

IPOIEMOHCTPUPOBAJ YCBOCHHUE PaHee N3yUYEHHBIX COIYTCTBYIOIIUX BOTIPOCOB, CHOPMUPOBAHHOCTD
U YCTOMYMBOCTH HCIOIb3YEMbIX ITPU OTPaOOTKE YMEHUI U HaBBIKOB;

0TBEYaJl CAMOCTOSTEIIBHO.



OTBeT OIIEHUBAETCS OTMETKOM «4», €CITH OH YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSIM Ha OIICHKY
«5», HO TIPU ATOM UMEET OJUH U3 HEJOCTATKOB:

B M3JIOKEHUU JOIMYIIEHBI HEOOJNBIINE MPOOEIbl, HE MCKA3HMBIIHE MATEMAaTHYECKOE COJICPIKAHHE
OTBETA;

JIOTYIIIEHBI OJIMH — JIBa HEJI0YEeTa P OCBEIIEHUHA OCHOBHOTO COJIEpKaHUsI OTBETA, UCIIPABJICHHBIC
10 3aMEUYAHUI0 YUUTEIS;

JIOTYIIIEHBI OIMIMOKa UK OoJiee IBYX HEJ0UYETOB MPU OCBEIICHUH BTOPOCTEIEHHBIX BOIPOCOB MU
B BBIKJIAJIKaX, JIETKO UCIIPABJICHHBIE M0 3aMEYAHUIO YUUTEIISI.

OTMeTKa «3» CTaBUTCS B CICAYIONMINX CIIydasx:

HETOJIHO WJIM HETOCJEIOBAaTeIbHO PACKPBITO COJEpKaHWE MaTepuaia, HO IOKa3aHo oOIiee
MMOHMMAaHHUE BOIMPOCa W MPOJEMOHCTPUPOBAHBI YMEHHUS, IOCTATOYHBIC JIA NAJbHEUIIEro YCBOSHUS
MpOrpaMMHOT0 MaTepuaa (onpeaeneHubie « TpeOOBaHUSIMU K MATEMATHUYECKOM MTOATOTOBKE YUAITUXCSI»);

UMEJIUCh 3aTPYJIHEHUS WM JOMYLIEHbI OIMMOKK B OINPEACICHHH IOHSATHH, HCIOJIb30BAHUH
MaTeMaTUYeCKOW TEPMHUHOJIOTHH, YEPTEKAX, BBIKJIAIKAX, UCIIPABICHHBIEC MTOCJIE HECKOIbKUX HABOISIINX
BOITPOCOB YUHTEJIS,

YYCHUK HE CIpaBUJICA C NPUMEHEHHEM TEOPUU B HOBOM CHUTyalldd TMPU BBINOJIHEHUU
MIPAKTUYECKOT0 3aaHusl, HO BBIITOJHIII 33/IaHKs 005A3aTEIBHOTO YPOBHS CJIIOKHOCTH I10 JAaHHOW TeMe;

MIPU 3HAHWU TEOPETUUYECKOT0 MaTEepHaia BBISBIIEHA HEJOCTATOYHAs! CHOPMHUPOBAHHOCTh OCHOBHBIX
YMEHUI 1 HaBBIKOB.

OTMeTKa «2)» CTaBUTCS B CICAYIONINX CIIydasx:

HE PACKPBITO OCHOBHOE COJIEpKaHHe y4eOHOTO MaTepHuaa,

O0OHapy»XEHO HE3HAHWE WJIM HEMOHMMAaHWE YYCHHKOM OOJbIIeH WM HanOoJjiee Ba)KHOH YaCTH
yueOHOTo MaTepuana;

JOTYIIEHbI OIIMOKKM B  OMNPEACIICHUM TIOHSATHUW, TPU UCIMOJB30BAHUU MaTEeMaTHYECKOM
TEPMHUHOJIOTHH, B PUCYHKAaX, YepTeKax WU rpadukax, B BBIKJIAIKaX, KOTOPbIE HE HCIPABICHBI MOCIE
HECKOJIbKUX HABOJIAIINX BOTIPOCOB YUUTEJISI.

OreHKa MTUCHMEHHBIX KOHTPOJIBHBIX padOT U TECTUPOBAHUS

O1meTKa «5» cTaBUTCS, €CIIU:

paboTa BBIMIOJIHEHA TTOTHOCTHIO;

B JIOTUYECKUX PACCYKIEHUAX U OOOCHOBAHUM PEIICHUS HET NMPOOETIOB U OIINOOK;

B PEILICHUU HET MaTEMAaTHUECKUX OIIHOOK;

OrMmeTka «4» CTaBUTCS, €CIIN:

paboTa BBINIOJIHEHA TOJHOCTHIO, HO OOOCHOBAHUS IIAaroB PELICHHs] HEIOCTATOYHBI (€CIH YMEHHUE
000CHOBBIBAThH PACCYKIEHUS HE SBIISIOCH CIIEITUATBHBIM O0BEKTOM MTPOBEPKH);

JOTIYIIIEHA OJTHA OITMOKA I Ba-TPU HEI0YeTa B BBIKIIAJKAX, PUCYHKAX, YePTEkKaX WU rpaduKax
(ecru 5TH BUJIBI pabOTHI HE SIBJSUINCH CHEIMAIbHBIM 00bEKTOM ITPOBEPKH).

OTtMeTka «3» CTaBUTCS, €CIIN:

JOTYIIIEHbI 0osiee OHOM OMMOKN WK O0Jiee MBYX-TPEX HEJIOYETOB B BBIKJIAJIKAX, YEPTEKaAX MU
rpadukax, HO y4daluiics Biageer o0s3aTeNbHBIMA YMEHUSIMHE 110 TIPOBEPSIEMON TEME.

OTMeTKa «2» CTaBUTCS, €CIIH:

JOTIYIICHBI CYIIECTBEHHBbIC OMIMOKH, MOKA3aBIIMe, YTO YYAIUHCS HE BIAJEeT 00s3aTeIbHBIMU
YMEHHUSIMH TI0 JAHHOM TeMe B TIOJTHOM Mepe.

TectoBble pabOTHI OIIEHUBAIOTCS CIEAYIOIUM 00pa3oMm:

«5» -90-100 %:;

«4» - 70 — 89 %;

«3» - 50 — 69 %;

«2» - 0—-49 %,

NPOBEPSAEMBIE TPEBOBAHHSA K PE3YJbTATAM OCBOEHHSA OCHOBHOM
OBPA30OBATEJIbHON ITPOTPAMMBI
10 KJIACC



Kon

IIpoBepsiemble  mpeaMeTHBbIe  pe3yJIbTATHI  OCBOEHHMSI  OCHOBHOIi

NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BeIYHUCIECHUS
11 OnepupoBaTb MOHATHSAMHU:  palMOHAIBHOE U JEHCTBUTENIBHOE  YHCIIO,
OOBIKHOBEHHAsSI U AECATHYHAS IPOOb, TPOICHTHI
19 BrimonsaTe apudmMeTnueckue onepannu ¢ paliuoHaIbHBIME U ICHCTBUTEIbHBIMH
qUCIaMU
13 BbimonuATe npuOaMKEHHBIE BBIYUCICHMUS, HCIIONb3Ys PABHIIA OKPYIJICHH,
JIeNaTh MPUKHUIKY M OIICHKY pe3yJIbTaTa BEIYUCICHUH
OnepupoBaTh NOHATUAMU: CTENEHb C LIEJNbIM IT0Ka3aTesieM, CTaHAapTHas Gopma
14 3aIlUCH JEMCTBUTEIILHOTO YHCIIA, KOPEHb HATYpabHOW CTETIEHH; MCIOIb30BaTh
' HOIXOAALIYI0  (OpMY 3alUCH  JACHCTBUTEIbHBIX YHUCEN Ui peLleHHs
NPAaKTUYECKHX 3a/1a4 U NPEACTABICHUS JAHHBIX
OnepupoBaTh MOHATHUSAMH: CHHYC, KOCHHYC W TaHTE€HC INPOU3BOJIBHOTO YIJIA;
1.5 UCIIOJIb30BaTh 3aIuCh IIPOU3BOJILHOTO yrma  uepes oOpaTHbIe
TPUTOHOMETPHUYECKUE (PYHKITHH
2 YpaBHEHMs U HEpaBEHCTBA
OnepupoBaTh MOHATUSAMH: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO, LEJIOE,
2.1 panroHaIbHOE, UppaliOHATIBLHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
29 BeimonHATe TpeoOpa3oBaHusi TPUTOHOMETPHUYECKMX BBIPAKEHHH W pemaTh
TPUTOHOMETPUUYECKUE YPABHEHMSI
BeImonHATE TpeoOpa3oBaHUs IETBIX, PAlMOHATIBHBIX W HPPAIHOHAIBHBIX
2.3 BBID@KEHUII M  pelath OCHOBHbIE THUIMBlI LEJNbIX, PAlUOHAIBHBIX U
UppaIMOHATIFHBIX YPAaBHEHHI U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHHSI U HEPABEHCTBA JUIS PEUICHUS MaTeMaTHYECKUX 33134 U
' 3aj]]ay U3 pa3IMyuHbIX 00JacTel HAyKU M peabHOM JKU3HU
MonenupoBaTh pealbHble CUTYallUH Ha A3bIKE aIreOphl, COCTABIISTH BBIPAXKCHMUS,
2.5 ypaBHEHHsI, HEPABEHCTBA MO YCJIOBUIO 3a/laud, HWCCIEAO0BATh IOCTPOCHHBIC
MO/IEJIU C UCIOJIb30BAaHKEM aIllapara ajareopsl
3 OyHKIMH U TpaguKH
OnepupoBaTh MOHATUAMHU: (YHKLHUS, CIIOCOOBI 3ajaHusi (YHKLUUH, 00JIACTb
3.1 onpezieNieHuss U MHOXECTBO 3HaueHUW (yHKuuu, rpaduk (yHKIUH, B3aUMHO
oOpartHble GYHKIIUU
39 OnepupoBaTh NOHATHAMU: YETHOCTh U HEUETHOCTh (DYHKIMM, HYIU (PYHKIUH,
POMEXYTKH 3HaKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku QyHKIHMHA U1 pelIeHns: ypaBHEHUH
34 Crpouth M uyuTaTh rpadukd JUHEHHON (YHKIMH, KBaJApaTHUHOW (DyHKIUH,
CTENEHHON (YHKIIMU C LIEJIbIM [TOKa3aTeIeM
Hcnonb3oBate Tpaguku (QyHKOMM Ui UCCIENOBaHMS IPOLECCOB U
3.5 3aBUCUMOCTEH MpH PEeIIeHUH 33134 U3 APYTUX yUYEOHBIX MPEIMETOB U PealbHOM
’KM3HH, BBIpakaTh (POPMyJIaMU 3aBUCUMOCTH MEX/y BETUUYMHAMU
4 Hauana maTremMaTHuecKoro aHajinza
41 OnepupoBaTb  HNOHATHAMM:  IOCIEJOBATEIBHOCTh,  apudmMmeTHyeckas WU

TCOMCTPHUUCCKAA IIPOrpeCCuu




OnepupoBaTh  MOHATUSIMH: OCCKOHEYHO  yObIBaroIasi TreoMeTpuyecKas

4.2 nporpeccusi, cyMmMa 6eCKOHEYHO yOBbIBAIOIIECH reOMETPHUUECKON TPOrpeccuu
4.3 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonp30BaTh CBOICTBa MOCIIENOBATEIBHOCTEH W MPOTPECCUil A peleHUs
pealIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa
9) MHokecTBa U JIOTHKa
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEPAIIMU HaJl MHOYKECTBAMHU
59 Hcnonp30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar Jiisl ONUCAHUSl PeabHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33]1a4 U3 IPYTHX YUEOHBIX IPEIMETOB
5.3 OnepupoBaTh MOHATUSMU: OIIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO
11 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiembie _ TpeIMeTHble  Pe3yIbTATBI  OCBOEHHS  OCHOBHOIi
pesy.abTaTa o0pa3oBaTe/IbHOM MPOrPaMMbl CpeiHero o01ero 00pasoBanus
1 Uucna ¥ BBIYUCIICHUS
OnepupoBarh MOHATHIMH: HaTypalbHOE, 1I€JI0€ YHCIIO; UCIOIB30BaTh MPU3HAKI
11 JEJIMMOCTH LIE€JIBIX YHUCEJN, PA3JIOKEHHME 4YHCla Ha IMPOCTbIE MHOXHUTENIW IS
pelieHus 3a1a4
1.2 OnepupoBarh MOHATHEM: CTENIEHb C PAllMOHAJILHBIM MTOKA3aTeIeM
13 OnepupoBaTh NOHATUSAMU: JIOTapU(PM dHCIA, AECITUYHBIE M HaTypaJibHbIE
sorapumbl
2 VYpaBHEHHUs 1 HEpAaBEHCTBA
[IpuMeHsTh CBOMCTBA CTENEHU sl IPeoOpa3OBaHuUs BHIPAKEHUH, OTIEPUPOBATH
2.1 MOHATHUSIMU: TIOKa3aTEJIbHOE YpPaBHEHUE U HEPABEHCTBO; pellaTh OCHOBHBIE TUIIbI
MOKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB
BoimonuaTe  mpeoOpa3oBaHMsS — BBIPAKECHHM,  COAEpXKAIIUX  JIOrapu(MBI;
2.2 ONEpUpPOBaTh MOHATHUSAMHU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB
2.3 Haxonutsb penieHusi mpocTeUIINX TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBarh NOHATHSAMH: CHUCTEMa JIMHEHHBIX YPABHEHUN W €€ DEIICHHUE;
24 WCIIONb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUM ISl pPEHICHUs MPAKTUYECKUX
3a1a4y
25 HaXO,ZII/ITI)V pELICHHUs] MPOCTEUIINX CUCTEM M COBOKYIMHOCTEH pallMOHAIBHBIX
YpaBHEHU U HEPABEHCTB
MopnenupoBaTh pealbHbIE CHUTyallMM Ha S3bIKe aiureOpbl, COCTaBIATh
2.6 BBIPQ)KEHUS, YpaBHEHHS, HEPAaBEHCTBA M CUCTEMbl IO YCJIOBHIO 3a/ayH,
HCCIIeI0BaTh MOCTPOSHHBIE MOJIENH C MCIIOJIb30BaHUEM armapara ajreopbl
3 OyHKIMH U TpaduKu
OnepupoBaTh  TOHATUSAMH:  TEpUOAUYECKas  (QYHKIUSA,  MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIMH, TOYKH OKcTpemMyMma GYyHKIMM, HauOosbliee U
HaUMEHbIIee 3HAueHUS (QYHKIMM HAa TMPOMEXKYTKE; HCIOIb30BATh UX IS
uccienoBaHus GyHKITMH, 3aIaHHON rpaduKoM
OnepupoBaTh MOHATHSAMU: TpadUKH TOKA3ATEIBHOM, JIOrapu(MUIECKOH U
3.2 TPUTOHOMETPHUECKUX (DYHKIINI; H300pakaTh X Ha KOOPAMHATHOM TIOCKOCTH U

HCIIOJIb30BATH JIsl PELLICHUs YPAaBHEHU U HEPABEHCTB




N3006paxaTh Ha KOOPAMHATHOW IJIOCKOCTH Tpa(uKH JUHEHHBIX YpaBHEHUU H

3.3 WCIIO0JIb30BaTh UX IS PEIICHUS] CUCTEMbI IMHCWHBIX YPaBHCHUM

34 Hcnonw3zoBarh rpaduku  QYHKIMNA UL WCCICIOBAHUS  IPOIECCOB |
3aBUCUMOCTEH U3 JPYTruX y4eOHBIX TUCIUILTHH

4 Hauana MaTemMaTH4eCcKOro aHaimusa
OmnepupoBaTh MOHATHAMU: HENpEpbIBHAs (YHKIMSA, MPOU3BOAHAS (DYHKIIHH;

4.1 HCIIOIb30BaTh TEOMETPUYCCKUA ¥ (DU3UYSCKUNA CMBICT TPOU3BOJHON ISt
pelieHus 3a1a4y

47 HaxonuTe mpou3BOJIHBIC AJIEMEHTAPHBIX (DYHKIUH, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, TTPOU3BEICHUSI, YACTHOTO (YHKIIHHA

43 I/ICHOJH)?:OBaTI) HpOI/I3BOIIHy10 JJIA UCCIICOOBAHUS q)yHKHI/II/I Ha MOHOTOHHOCTH U
IKCTPEMYMBI, IPUMEHSITh PE3yJIbTaThl HCCIICIOBAHUS K TTOCTPOCHHUIO I'PaUKOB

44 Hcnonb30BaTh MPOU3BOAHYIO [UIsl HAaXOXKACHHWS HAWIYYIIEro pEIIeHUus B
HpI/IKJIaIlHBIX, B TOM 4HCJIE CONUAJIbHO-3KOHOMHNYCCKHUX, 3aJadax

45 OnepupoBaTb  MOHATUSAMHU: IE€pBOOOpa3Hasi M MHTErpaj; I[OHUMATb
FCOMETPUUYECKHI M (PU3MUECKHI CMBICT MHTETpaja

46 Haxoauts nepBooOpa3Hbie 37eMEHTapHBIX (DYHKUIUN, BHIYUCIATH UHTETpAl IO
dbopmyiie Hetotona — JleitOHua

47 PGHIaTB HpI/IKJIaI[HI)IG 3aJadyd, B TOM YHCJIC COIIMAJIbHO-3KOHOMHUYCCKOI'O H

(1)I/I3I/I‘IGCKOFO XapakTepa, CpCACTBAMHU MAaTCMATUYICCKOI'O aHaJIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Kon

1 Yucna ¥ BBIYUCIICHUS
Panmonanbhble yncina. OOBIKHOBEHHbIE M JECATUYHBIE IPOOM, MPOLEHTHI, OECKOHEUHBIE

11 nepuonuveckue apodu. Apudmernueckue omepanud € panMoOHATBHBIMU  YHCIAMU,
peoOpa3oBaHus YMCIOBBIX BhIpaxkeHUH. [IpuMenenne qpobeit u MpoOLEeHTOB AJIs PEeLIeHUs
MIPUKJIAHBIX 33/1a4 U3 Pa3JIU4HbIX OTpACIIEH 3HAHUN U pealbHOW KU3HU
JlelicTBUTENbHBIE YKCiIa. PalioHanbHBIE W MppalMOHANbHBIE YHUCia. ApUpMETHYECKHe

1.2 olepaluu C JEHCTBUTENbHBIMM uuciaMH. [IpuOnmkéHHblE BBIYMCICHHUS, IpaBUIIA
OKpPYIJICHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BEIYNCICHUN
Crenenp ¢ nenbiM mokasartesnieM. CtanmapTHas ¢Gopma 3amucu ACHCTBUTEIBHOTO YHCTIA.

1.3 Vcnonb3oBanue noaxoasmel ¢Gopmbl 3amucu JEHCTBUTENBHBIX YHCEN A PELICHUS
IIPaKTUYECKUX 3aJ1a4 U IPEJCTABIICHUS JaHHbBIX

14 ApI/I(I)MeTI/ILI?CKI/Iﬁ KOpEHb HaTypallbHOU cTeneHH. JleiicTBus ¢ apudMeTnuecKkuMu KOpHIMU
HaTypaJIbHOW CTEIEHU

15 CuHyC, KOCHHYC U TaHT'€HC YHCJIOBOI'O apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHI'€HC
YKCJIOBOrO apryMeHTa

2 YpaBHEHMsI U HEPABEHCTBA

2.1 ToxaecTBa U TOXKASCTBEHHbBIE MPe0oOpa3oBaHUs

29 IIpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUYECKHE
(hopMyIIbI

2.3 YpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCcTBa. MeTo 1 MHTEpBajoB

2.4 Pernienue nenbIx U IpoOHO-pAlIMOHAIBHBIX YPABHEHUH U HEPABEHCTB

2.5 Pemenne nppanroHalIbHBIX YPaBHEHUN U HEPABEHCTB

2.6 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI

27 IIpumeHeHne ypaBHEHUN M HEPABEHCTB K PELICHUI0 MAaTeMaTHYECKUX 3aJad U 3aJad U3
pa3IMyYHbIX 00JacTel HAyKU U peasIbHOM JKHU3HU

3 OyHKIMH U TpaduKH

3.1 Oynk1us, crnocoosl 3ananus GpyHkun. I'padux Gpynkmu. Bzanmuo oOpatHble GyHKIMH

32 OO6nacte ompezneneHus U MHOXKECTBO 3HadeHu# ¢yHkuuu. Hymu ¢ynkuuu. IIpomexyTku
3HAKOMOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU

33 CrenenHast (QyHKUMS C HAaTypaJbHBIM U IIeJbIM MokazareneMm. E€ cBoiicTBa u rpaduk.
CBoiicTBa u rpaduk KOpHA N-0if cTeneHn

34 Tpuronomerpuueckass OKPYXHOCTb, OIpEJEICHHEe TPUTOHOMETPUYECKUX  (PYHKLIUH
YHUCJIOBOI'O apryMEHTa

4 Hauana maremaTnueckoro anaiamnsa

41 IlocnegoBaTenpHOCTH,  CHOCOOBI  3aJaHMS  MOCIEAOBATENLHOCTEH.  MOHOTOHHBIE
MIOCJIE0BATENBHOCTH
Apudmernueckas M reoMmerpuyeckas — Iporpeccuu.  beckoHeyHo — yObIBaromias

492 reomerpuueckass mnporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TI'€OMETPHUYECKON

nporpeccuu. GopMmyiia CIOKHBIX MPOIEHTOB. Mcrnonb3oBaHue MPOrpeccuu Ui pereHus
peanbHBIX 3a/1a4 IPUKJIAJAHOrO Xapakrepa




MHuoecTBa U JIOTruKa

MHosecTBO, onepanuu HaJ MHoxecTBamu. luarpammsl Oiinepa — Benna. Ilpumenenune

5.1 TEOPETUKO-MHOKECTBEHHOTI'0 amapara JUlsi OMCAHUS PealIbHBIX IPOLIECCOB U SIBIICHUM, IPH
pelLIeHNH 3324 U3 APYTHX YUeOHBIX TPEIMETOB
5.2 Ornpenenenue, TeopeMa, CIeICTBUE, 10Ka3aTEIbCTBO
11 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna u BIYMCICHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE

1.2 CreneHsb ¢ palmoHaIbHBIM NTOKa3areneM. CBOWCTBA CTENEHU

1.3 Jlorapudm uncna. JlecaTH4HbIC U HATYpaIbHBIEC JOTapUPMBbI

2 VYpaBHEHUsI U HEPABEHCTBA

2.1 [IpeoOpa3oBaHue BBIPAKEHHIA, COACPIKAIIHX JIOTApU(MBI

2.2 [IpeoOpa3oBaHue BBIpAKEHHUN, COACPIKAIINX CTENICHH C PAIlMOHAIBHBIM TIOKA3aTeIeM

2.3 [TpumMepbl TPUrOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA

2.5 JlorapudMuuecke ypaBHCHHs 1 HEpaBEHCTBA

26 CI/ICT?MH J'II/IHCI\/'IHLIX\’ ypaBHeHMH. PelieHne NpHKIagHBIX 334ad C TOMOIIBIO CHCTEMbI
JMHEWHBIX YPaBHEHUI

2.7 CucTeMbl ¥ COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB

28 [IpuMeHeHMe ypaBHEHMI, CUCTEM M HEPaBEHCTB K PELICHHI0 MAaTEeMAaTHYECKHUX 33134 U
3aJ1a4 U3 pa3IMYHbIX 00J1aCTe HayKu U peaibHON KU3HU

3 @yHKIMH U TpaduKH
Oyukuus. Ilepuonmdeckne  ¢GyHkiuu. [IpomMexyTkMm  MOHOTOHHOCTH — (YHKIIHH.

3.1 MaxkcumyMmbl 1 MUHUMYMBI GyHKIMU. HanOombiee 1 HanMeHbllee 3HaueHNe (PyHKIUU Ha
MIPOMEKYTKE

3.2 Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U rpaQuKu

3.3 [TokazarenbHas u Jorapudmuueckas GyHKINH, X CBOMCTBA U rpadUKu

3.4 Wcnonb3oBanue rpadukoB GyHKUMN AJIs pellIeHUs] YpaBHEHUI U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB (YHKIMHA A7 HCCIEAOBAHHUS MPOIECCOB U 3aBHCUMOCTEH,

3.5 KOTOPBIE BO3HMKAIOT NPU PEIICHUHW 33734 M3 JIPYTUX YYEOHBIX MPEIMETOB M pealbHOU
KHU3HU

4 Hauana maTemMaTiueckoro aHaimsa

4.1 HenpepbiBHble pyHKIIMU. METOA HHTEPBAJIOB JJIs pEIlIeHUs] HEPABEHCTB

4.2 [TpousBoaHas ¢pynkuuu. ['eomerpuueckuit 1 pU3MUECKHii CMBICI TPOU3BOIHOM

43 [Ipou3BosHbIe 3eMeHTApHBIX (QYHKUIUH. DOpMybl HAXO0XKJIEHHUS MPOU3BOJHON CYMMBI,
IIPOU3BEACHUS M YACTHOTO (DYHKIIMH

44 [IpuMeHeHMne MPOU3BOAHON K MCCIEIOBAHNIO (DYHKIIMH HA MOHOTOHHOCTh U 9KCTPEMYMBI.
HaxoxxneHne HanOoJIbIIero ¥ HAMMEHbIIET0 3HaUeHNs (DYHKIIMU Ha OTpE3Ke

45 [IpuMeHeHne NPOU3BOAHOM AN HAXOXKICHHMS HAWIyYIIEro PpeIIeHUs B INPHUKIATHBIX
3ajavax, JJsl OnpeeNieHs] CKOPOCTH Ipoliecca, 3aJaHHOTro (GopMyIIoil il rpadukom

4.6 [TepBoobOpaznas. Tabnuia nmepBooOpa3HBIX




4.7

Wuterpan, ero reomerpuueckuil u (usnueckwii cMmpici. Brelumcienue wHTErpaia 1o
dbopmyne HeroTona — JleiiOnuia




ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIbHOW ITPOI'PAMMBI CPEJHEIO OBIIETO
OBPA3OBAHUA

Kon
NpoBepseMoro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSI K MNPeAMETHbBIM Pe3yJbTaTaAM OCBOECHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

Bnagenue merogamu J0Ka3aTeNbCTB, aIlOPUTMaMU pELICHUs 3a7ady; YMEHUE
dbopMyIIMpOBaTh U ONEPUPOBATH MOHATHSMU: OMNpeelieHne, akcuoma, Teopema,
CJIEJICTBUE, CBOICTBO, IIPU3HAK, JI0Ka3aTeNIbCTBO, paBHOCUJIbHBIE
bopMyJIMpPOBKHY; TNPUMEHATh UX; yMeHHe (opMyIHpoBaTh o0OpaTHOE H
IIPOTUBOINOJIOXKHOE YTBEPXKAECHUE, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
HCII0JIB30BaTh METOJI MaTEMaTUYECKON MHIYKIHMH; IIPOBOJUTH JOKa3aTeIbHbIE
paccyX/IeHUs IpU PEIIEHUU 3a]ay, OLEHUBATh JIOTUYECKYIO IMPABUIbHOCTh
pacCyXJIeHUI; YMEHUE ONEPUPOBATH MOHATUAMU: MHOKECTBO, IIOJIMHOKECTBO,
omepauuyd  HajJg  MHOXECTBAMM; YMEHHUE  HCIIOJIb30BaTb  TEOPETUKO-
MHO>KECTBEHHBIH anmapar JJis ONUCaHUs peaJIbHbIX IIPOLIECCOB U SIBJICHUH U TPU
pelmieHnH 3a/a4, B TOM YHCIE W3 JPYIHX YYEOHBIX IPEIMETOB; YMEHHE
OTepupoBaTh MOHATUAMU: Tpad, CBA3HBIM rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 33JaBaTh W OIMCHIBATh Tpadbl pa3IMuHBIMU CIIOCOOAMU;
MCIOJIb30BaTh Tpadbl MPH PEIICHUN 33124

VYMeHue onepupoBaTh NOHATUAMHU: HATYPAJIBHOE YHCIIO, LIEJIOE YHUCIIO, CTETIEHD C
LeJIBIM [TOKa3aTeleM, KOPEHb HaTypaJIbHOM CTENEHHU, CTENEHb C PALlMOHAIBHBIM
rokaszaresjeM, CTeNeHb C JeWCTBUTENBHBIM IOKa3aTeneM, Jorapudm uwucina,
CHUHYC, KOCHMHYC M TAaHT€HC IPOU3BOJIBHOTO YHCJIA, OCTaTOK IO MOYJIO,
palMoOHaIbHOE YHCIO, HPPALMOHAIBHOE YHCIO, MHOJKECTBA HAaTypaJIbHBIX,
LENbIX, palOHAIbHBIX, JEHCTBUTENIbHBIX YHCENl; YMEHHE MCIOIb30BaTh
NPU3HAKU JEIMMOCTH, HAaUMEHbIINI OOIIMHA JeauTeNnb U HauMeHbllee oOlee
KpaTHoe, anroput™ EBKinja npu penieHuu 3aj1ad; 3HaKOMCTBO C pa3IU4YHbIMU
MO3ULMOHHBIMU CUCTEMAMM CUMCIIEHHUS; YMEHHUE BBINOJIHATh BBIYMCICHUE
3HaYeHU U NpeoOpa3oBaHUS BBIPAKEHUNW CO CTENEHSAMHU WU Jiorapugpmami,

2 npeoOpa3oBaHusl IPOOHO-pallMOHANIBHBIX BBIPAXKEHUH; yMEHUE ONepHpOBaTh
MOHSTUSIMHU: MOCJIEI0BATEIbHOCTb, apudmernyeckas IIpOrpeccHs,
reoMeTpuyeckas Imporpeccusi, OECKOHEYHO yObIBalomas TreoMeTpudecKas
porpeccusi; yMEHHe 3a/1aBaTh M1OCIEI0BATEIbHOCTH, B TOM YUCIIE C IOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE ONEepUpOBaTh MOHATHAMU: KOMIUIEKCHOE
YHCII0, CONPSKEHHBIE KOMITJIEKCHBIE YUCIIa, MOYJIb U apIYMEHT KOMILIEKCHOTO
yuciaa,  ¢GopmMa  3amUCH  KOMIUIEKCHBIX  4Mcen  (reoMeTpuyeckas,
TPUTOHOMETPHYECKAs u anrebpanyveckasi); YMETh MIPOU3BOJIUTH
apudMeTHUecKue ASUCTBUS C KOMIUIEKCHBIMU YHMCIaMU; MPUBOIUTH MPUMEPHI
MCIIOJIb30BaHUsI KOMIIEKCHBIX YHCEN; ONIEPUPOBATh MOHATHIMU: MaTpuIia 2X2 u
3%3, onpenenuTens MaTPULIbl, FEOMETPUUECKUNA CMBICI ONPENETUTENS

YMenne omnepupoBaTh TOHATHSMHU:  palMOHAIBHBIC, HPpPAMOHAIBHEIE,
MOKa3aTelnbHbIe, CTENEHHBbIe, JorapuMuueckue, TPUTOHOMETPUUECKUE
YpPaBHEHUsI U HEPABEHCTBA, UX CHCTEMbBI, YMEHHE ONEPUPOBATH IMOHSATUSIMM:
TOXKIECTBO, TOXAECTBEHHOE TNpeoOpa3oBaHHe, ypaBHEHHE, HEPaBEHCTBO,
CHCTEMa YPaBHEHHUI U HEPABEHCTB, PABHOCWJIBHOCTh YPAaBHEHUI, HEPABEHCTB U
CHUCTEM; YMEHHE peliaTh ypaBHEHHUS, HEPAaBEHCTBA M CHCTEMbI C MOMOIUIbIO
pa3IMYHBIX MNPUEMOB; penlaTb YpPaBHEHWS, HEPAaBEHCTBA M CHCTEMBI C
napamMeTpoM; NMPUMEHSTh YPAaBHEHHsI, HEPABEHCTBA, X CUCTEMbI JUIsl PEIICHUS




MaTeMaTHYECKHUX 3a7ad W 3a7ad U3 Pa3INuHbIX o0NacTell HAyKH W peallbHON
JKU3HU

VYMeHue  onepupoBaTh  MOHATUAMHU:  (QYHKUMSA, YETHOCTh  (DYHKIMH,
HNEPUOIMYHOCTh  (PYHKLUH, OTPAaHUYEHHOCTh  (DYHKIMH, MOHOTOHHOCTBH
(GyHKLIMH, S3KCTpeMyM (YHKLUUHM, HauOolblliee W HaMMEHbIIEe 3HAYCHUS
(GyHKIMM Ha TPOMEXKYTKE, HEmpepbIBHAas (QYHKLIUS, ACHUMOTOTHI rpaduka
(GyHKUMU, TepBas U BTOpas MNPOU3BOAHAA (DYHKIUH, TCOMETPUYECKUH U
(¢u3nvecKuil CMBICT MPOU3BOJHOMN, EPBOOOpA3Hasi, ONpPENCIEHHBI HHTETPa,
YMEHHE HaXOIUThb ACUMIOTOTHl TIpapuka (QYHKLUUU; YMEHHE BBIYUCIATH
NPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YAaCTHOIO M KOMITO3UIMH (DYHKIIHIA,
HaXOJUTh ypaBHEHHE KacaTeabHOM K rpaduky (yHKIUHM; yMEHUE HaXOAMThb
MPOM3BOJIHBIC 3JIEMEHTAPHBIX (YHKIHMW; YMEHHE HCIIOJIB30BaTh MPOU3BOIHYIO
JUI UCCleoBaHUs (PYHKIMHA, HAXOAUTh HauOOJIbIINE U HAUMEHBIINE 3HAUYCHUS
GyHKUMH; CTPOUTH TpaQuKH MHOTOWIEHOB C HCIIOJB30BaHUEM armapara
MaTeMaTHYECKOro0 aHaJIM3a; HPUMEHSTh MPOU3BOJHYIO [UIl HaXOXKICHHUS
HAWITYYIIEerO PEHICHUs B IPUKJIAIHBIX, B TOM YHCJIE COMUAIBHO-IKOHOMHUYECKUX
U (u3MyYecKUX 3ajadyax; HaXOAUTh IUIOMAAM M O00BEMBI (UIYpP C HOMOILBIO
MHTETpaja; TMPUBOJUTH MPHUMEPHl MATEeMaTHYECKOTO MOJACITHPOBAHUA C
HOMOILBIO AU depeHInanbHbIX YpaBHEHUI

YMmeHue omnepupoBaTh MOHATHSIMH: Tpaduk QyHKIMH, oOpaTHass GYyHKIUS,
KOMIIO3UIUS  (YHKUWH, JHHEWHas QYyHKUOUS, KBaapaTu4yHas (yHKIHS,
paunoHanbHas QyHKIMS, CTENeHHas GYHKLUS, TPUTOHOMETPUUECKUE (PYHKIINH,
oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIMH, TTOKa3aTeJIbHAs U JIorapupMudecKas
(GYHKIMU; yMEHUE CTPOUTh TpadUKd H3YyYEHHbIX (YHKIHMHA, BBINOJHAThH
npeoOpa3zoBanus Tpa@uKOB (PYHKIIUNA, UCIIOIB30BATh TpaQUKU IS U3yUEHUS
IPOIIECCOB M 3aBUCUMOCTEH, MNpH pEUIeHWH 3aJad U3 JAPYTHX Y4eOHBIX
NPEIMETOB M 33Jad M3 peaslbHOW KM3HM; BBIpaXaTh (OPMYyJIaMU 3aBUCHMOCTH
MEX/y BETMUMHAMM; UCII0JIb30BaTh CBOMCTBA M TpaduKu PyHKIUI IS peleHus
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpamMu; H300pakaTh Ha KOOPIMHATHOM
IUIOCKOCTH MHOXKECTBA pEIIeHUH ypaBHEHHH, HEpaBEHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 33]]a4l Pa3HbIX TUIIOB (B TOM YHCJIE Ha IMPOLEHTHI,
JIOJIM ¥ 4acTH, Ha JIBM)KEHUE, paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJIOTH,
3ajjaud U3 O0O0JacTH yNpaBICHUS JUYHBIMU M CEeMEWHbIMH (UHAHCAMM);
COCTaBJISITh BBIPAKECHMSI, YPABHEHHSI, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBHIO
3aJjauy, UCCIIEA0BaTh MOJYYCHHOE PELICHHE M OLIEHUBATh MPABJONOA00HOCTh
pe3yibTaTOB;, yMEHUE MOJCIHUPOBATh peEalbHbIE CUTyallUM Ha S3bIKE
MaTE€MaTHKH; COCTABIIATH BBIPAXKEHUS, YPABHEHMS, HEPABEHCTBA U UX CHUCTEMBI
[I0 YCJIOBHIO 3aJla4M, MCCJIEI0BATh IIOCTPOCHHBIE MOJEIM C HCIOJIB30BAaHUEM
anmnapara ajnreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBII pe3ybTar

YMeHne onepupoBaTh MOHATHSMH: CpelHee apupMeTHIecKoe, MeauaHa,
HauOoJplllee M HaMMEHBIIEE 3HAUCHHs, pa3Max, IHUCIEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, HWHTEPIPETHPOBATH
uHpOpPMALIMIO, TPEICTaBICHHYI0O B Ta0iuIax, Ha JAudarpaMmax, Trpadukax,
OTPaXAIOUIYI0 CBOMCTBA pEaJbHBIX IPOIECCOB M SIBICHWUH; IPEACTABIATH
UH(OPMALIMIO C TIOMOIIBIO TAOJIUI] U AUATPAMM; UCCIIE0BATh CTATUCTUYECKHE
JaHHBIE, B TOM YHCJIE C MPUMEHEHNEM Ipa)ueCKUX METOAOB M AIICKTPOHHBIX
CpeAcTB; TrpadUuecKd HUCCIEeIOBaTh COBMECTHBIC HAONIOJNEHHS C IOMOIIBIO
JIMarpaMM pacCeMBAaHMS U JTUHEMHOMN perpeccuu

YMeHue ornepupoBaTh MOHITHSAMU: CIyYalHBIA OMBIT M CIIy4aiiHOE COOBITHE,
BCPOATHOCTD CJIy‘-Iﬁ.fIHOI‘O CO6BITPIH; YMCHHUC BBIYHCIIATL BCPOATHOCTL C




UCTIOJIB30BAaHUEM TPaPUUECKUX METOJIOB; MPUMEHITH (POPMYJBI CIOXKEHUS U
YMHOXKEHUSI BEpPOATHOCTEH, (OpMyily TIOJHOW BEpPOATHOCTH, (HOPMYIY
bepuymnu, xomOuHatopHble (GakTel W (OPMYIIBI;, OLIEHUBATH BEPOSTHOCTH
peanbHbIX COOBITHI; YMEHHE OIEpUpPOBaTh MOHATUAMU: CIydaiHas BEIMUYUHA,
pacupenesieHue BEpOATHOCTEH, MaTEMaTU4YECKOe OXUIAHUE, IUCIepCUs U
CTaHJAPTHOE OTKJIOHEHHE CIy4yailHON BeIMUYMHBI, QyHKIUM pacrpeneseHus u
IJIOTHOCTU PABHOMEPHOIO, IIOKA3aTEIbHOIO M HOPMAJIbHOI'O PaCIpeleiICHUN;
YMEHHME HCIOJb30BaTh CBOWCTBA M3YYEHHBIX PAaCHpPENEICHUH I pPELICHUS
3aj1a4; 3HAKOMCTBO C MTOHATUSAMH: 3aKOH OOJBIINX YHCEN, METOABI BHIOOPOYHBIX
UCCIICIOBAaHUM; yMEHHUE INPUBOJUTH IPUMEPBI MPOSBICHUS 3aKOHA OOJbIIUX
Yucel B MPHUPOJHBIX M OOIIECCTBEHHBIX SBJICHUSAX; YMEHHE OIEpUpPOBATH
HNOHSTHUSAMM: COYETAHHE, IEPECTAHOBKA, UUCIIO COYETaHUM, YMCIIO IEPECTAHOBOK;
o6unom HproTOHA; yMEHHE PUMEHATH KOMOMHATOPHBIE (PAKTHI U PACCYKICHUS
JUI PELICHUs 33a/1a4; OLICHUBATh BEPOATHOCTU peallbHBIX COOBITUI; COCTABIATh
BEPOSITHOCTHYIO MOJIEIb U MUHTEPIIPETUPOBATH NIOJYYECHHBIN PE3YIIbTAT
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YMeHue onepupoBarh MOHATHUSAMHU: TOUYKA, MpsiMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BeIMYMHA yIJia, INIOCKUHA YroJl, JBYTPaHHBINA yroJl, TPEXTpaHHbIN
yIoJ, CKPEIMBAIOIIMECS MpPAMbIE, MapajUIeIbHOCTh W NEPIEHIUKYJISIPHOCTh
OpSAMBIX U IJIOCKOCTEH, Yrojl MEXIy MNpSAMBIMH, Yroid MEXIy NpsSMOH Hu
IJIOCKOCTBIO, YTOJl MEXKY IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH,
paccTossHUE MeXJy HpPSIMBIMH, PACCTOSIHME MEXAY IJIOCKOCTAMHU; YMEHHE
MCTIOJIB30BAaTh MTPU PEILICHHUH 33/1a4 H3yUCHHbIE (PaKTHl U TEOPEMBI TNIAHUMETPHH;
YMEHHE OIIEHWBaTh pa3Mepbl OOBEKTOB OKPYXAIOIEro MHUpA; CTPOUTH
MaTeMaTUYeCKUe MOJIENH C MOMOIIbI0 T€OMETPUUYECKUX MOHSATUNA U BEIWYMH,
pelaTh CBA3aHHbIE C HUMU NMPAKTUYECKUE 33/1a4H

YMeHue omnepupoBaTh MOHATHUAMHU: IUIOWAAb (GUIYphl, OO0BEM (GUIYpBI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHUK, CEYEHHE MHOTIOIpaHHUKA, KyO,
napajjieNnenunes, npusMa, NnupaMmuaa, (Gurypa M IMOBEPXHOCTb BpPALICHMS,
LWIMHIpP, KOHYyC, IIap, cdepa, Iiomanb cdepsl, MIOMAAL HOBEPXHOCTH
OUpaMUbl, MPU3MBI, KOHYyCa, LMIMHIApA, O00bEM Ky0a, NPSMOYTOJBHOTO
napajuiesienunena, NupaMuabl, MPU3Mbl, HWIMHIpPA, KOHYca, 11apa, pa3BEPTKa
MIOBEPXHOCTH, CEYEHHUs KOHyca M IWIMHJIpPA, MapajUIeJIbHbIE OCH HIHU
OCHOBaHHWIO, CEUYEHHE IIapa, IUIOCKOCThb, Kacaromasics cdepsl, LHUIUHApA,
KOHyCa; yMEHHME CTPOUTh  CEYEHME  MHOTOTpaHHMKa,  H300paxarb
MHOTOTPaHHUKH, (PUTYPBI U TIOBEPXHOCTH BpAIlIEHUs, UX CEYEHUS, B TOM UHCIe
C IIOMOILIBIO DJEKTPOHHBIX CPEACTB; YMEHHE IIPUMEHATH CBOMCTBA
FeOMETPUUECKUX (QUryp, CaMOCTOATENbHO (OPMYJIUPOBATH OINpPEAETICHUS
u3ydaeMmbIX (QUryp, BBLABHraTb THIIOTE€3bl O CBOMCTBaX U IpH3HAKaX
reoMeTpuueckux (Guryp, OOOCHOBBIBaTH HIJIM ONPOBEpraTh MX; YMEHHE
IPOBOJUTH KJIACCU(PHUKAIMIO (PUTYp MO PAa3IUYHBIM IPHU3HAKAM, BBIMTOIHATH
HE0OXOIUMBIE JOTIOJIHUTEIbHBIE TOCTPOEHUS

11

YMeHue onepupoBaTh MOHATHAMU: JABM)KEHHE B IMPOCTPAHCTBE, NMapauIeIbHbIHI
MEepeHOC, CUMMETpHs Ha IUIOCKOCTH W B TIPOCTPAHCTBE, TIOBOPOT,
npeoOpa3oBaHue 1mo100us, moo0HbIe PUTYpHI; YMEHHE PAaCIO3HABATh PaBHbBIC U
nogo0HbIe (GUTYphl, B TOM 4YHCIE B TIPUPOJE, HCKYCCTBE, apXUTEKTYpE;
UCIOJIb30BaTh T€OMETPUUYECKHE OTHOIICHUS NPHU PEIICHUH 3a/1ad; HAXOAUTh
T€OMETPUUYECKHUE BEIMYHMHBI (IJIMHA, YTOJI, TJIOMIAah, OOBEM) NMPH PEIICHUH
3aj1a4 U3 IPYrux y4yeOHBIX IPEAMETOB U U3 PeabHOM KU3HHU; YMEHHE BHIYUCIIATh
T€OMETPUYCCKUE BEIMYHMHBI (UIMHA, VYTOJ, IUIOMAAb, OOBEM, IUIOIIAIb
MOBEPXHOCTH), HUCMOJIb3Yysl HM3y4YeHHble (HOPMYJBl M METOMAbI, B TOM YHCIE:
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IJiomaab HOBCpXHOCTI/I HI/IpaMI/IIIbI, HpI/IBMBI, KOHyca, LII/IJII/IH,[[pa, Iiomaiab C(bepm;
00bEM Ky0Oa, MPSIMOYTOJIBHOTO TMapajieNienuIea, IUPaMHUIbI, TPU3MBI,
[WIMHIPA, KOHYyCa, I1apa; YMEHUE HAXOJUTh OTHOIICHHE O0BEMOB IMOIOOHBIX
(uryp

YMCHI/IG OIICPUPOBATL MOHATHUAMHU: IIPAMOYIOJIbHAA cucreMa KOOpJMHAT,
BCKTOp, KOOpl[I/IHaTbI TOYKH, KOOpIII/IHaTbI BCKTOpa, CYMMa BGKTOpOB,
HpOI/ISBeI[eHI/Ie BCKTOpa Ha 4YUCIIO, pasnoxceHHe BCKTOpa 110 6a31/1cy, CKAJISIPpHOC
HpOI/I3B€£[€HI/Ie, BeKTopHOG HpOI/I3Be,Z[€HI/Ie, yI‘OJI Mem;[y BeKTopaMI/I; yMeHI/Ie
HCITIOJIB30BaTh BeKTOpHBIﬁ " KOOpI[I/IHaTHHﬁ METO/, JJISL peH_IeHI/IH
reOMETPUYECKUX 334 U 3a/1a4 JPYTUX yU4eOHbIX IPEAMETOB
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YMenue BbIOUpaTh MOAXOASIIMN METOJ JJIsi pelIeHUs 3a]adyu; MOHUMAaHHE
3HAYUMOCTH MAaTEMATHKH B U3yUYEHUHU MPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB
W SBJICHUW, YMEHUE paCllO3HAaBATh IPOSIBIICHUE 3aKOHOB MAaTEMAaTUKHA B
HUCKYCCTBE, YMEHHME MPUBOJUTH IPUMEPbl MATEMATHYECKUX OTKPBITUMA
POCCHIICKOM U MUPOBOM MaTEMAaTHYECKON HAYKHU




HHEPEYEHDB 3JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBIX HA EI'D IO MATEMATHUKE

Ko IIpoBepsieMblii 3JIeMeHT coepKAHUA

1 Yucna u BIYUCICHUS

11 Hatypanbhble u nensle yncia. [lpu3Haku AeIMMOCTH LENbIX Yncel

12 Panmonanbhele yncna. OOBIKHOBEHHbIE U JE€CATUYHBIE JPOOM, NPOLEHTHI, OECKOHEUHBIE
MEPHOINICCKHE IPOoOH

13 ApI/I(bMeTI/Iq?CKI/Iﬁ KOPEHb HAaTypaJIbHOM cTerneHH. J{eficTBus ¢ apuMeTHIeCKUMHU KOPHIMU
HaTypaJbHON CTENEHU

14 Crenenp c wnenbiM nokaszateneM. CTeNeHb € pallMOHAIBHBIM IOKa3areneMm. CBoiicTBa
CTENEeHU

15 CuHyc, KOCHHYC M TAQHI'€HC YHUCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apTyMEHTa

1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpPAIbHBIC JTOTapH (MBI
JlelicTBUTEenbHBIE YnCIa. ApupMETHUECKHE ONEpali C JICHCTBUTEIBHBIMUA YHCIAMU.

1.7 [TpubnnxEHHbIE BBIYUCICHMS, NpPaBUIa OKPYIJIEHUS, NMPUKHUIKA M OLIEHKA pe3yJbTaTa
BBIUUCIICHUI

1.8 [IpeoOpa3oBaHue BEIpaXKEHUI

1.9 KomriekcHbie yncna

2 YpaBHEHUS U HEPAaBEHCTBA

2.1 [enble 1 TpOOHO-pallMOHATbHBIC YPABHEHUS

2.2 HppanmoHanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUs

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS

2.5 [lenpie u 1poOHO-paAIIMOHATIEHBIE HEPABEHCTBA

2.6 WpparmonanbHble HEpaBeHCTBA

2.7 [TokazarenbHble U IOrapuPMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 VYpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpuiia cucTeMsl JMHEHHBIX ypaBHEeHUH. Onpeaenurenb MaTpUIbI

3 OyHKIWH U TpaduKH

31 @Oynkus, cnocoOsl 3aganus GyHkuuu. I'padux Gynkun. Bzanmuo obpatHeie GyHKIMU.
Yérapie 1 HeuéTHBIC GyHKIMU. [leproanmueckie QyHKIHH
Ob6mnacTh onpezeneHuss U MHOXXecTBO 3HaueHul ¢yHkuuu. Hymu ¢ynkuuu. [pomexyTtku

3.2 3HAKONOCTOSAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIMH. MakCUMyMbl U MUHHUMYMBI
¢bynkuuu. Haubonpliee 1 HauMeHbllee 3HaYeHHe (PyHKIUN Ha POMEKYTKE

33 CrenenHas QyHKIMsI C HAaTypaJbHBIM U ILeNbIM TNoka3areieMm. E€ cBoiicTBa M rpaduk.
CBoiicTBa u rpaduk KOpHS N-0if cTeneHn

3.4 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U TpaQuKu

35 [TokazarenbHas u Jorapudmuueckas QyHKINH, UX CBOMCTBA U IrpadUKu

36 Touku pazpeiBa. AcuMnToThl rpadukoB ¢yHkumid. CBOMCTBA (DYHKITHH, HEMPEPHIBHBIX Ha
OTpE3Ke

3.7 ITocnegoBaTenbpHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEMN

3.8 Apudmerndeckast 1 reoMeTpuueckas mporpeccuu. opmyina CI0KHBIX MPOIICHTOB




Hauana MaTeMaTH4eCcKOro aHajimn3a

4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 3MeMEHTAPHBIX (DYHKITHIA

47 [TpumeHeHne TPOU3BOJHON K MCCIIEIOBAHUIO (PYHKIUI HAa MOHOTOHHOCTh M AKCTPEMYMBI.
Haxoxnenue HauboIbIIero 1 HaMMEHbIIEro 3Ha4eHusl PyHKIUY Ha OTpe3Ke

4.3 [TepBooOpasnas. MaTETpan

5 MHoskecTBa U JIOTUKA

5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBamu. J{uarpammsl Ditiepa — Benna

5.2 Jloruka

6 BeposITHOCTh M CTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositTHOCTB

6.3 Kombunartopuka

7 ['eomerpus

7.1 durypsl Ha MIIOCKOCTH

7.2 [IpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tena v MOBEPXHOCTH BpaICHUS

7.5 KoopauHatel 1 BEKTOPBI
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IHHOACHUTEJIbBHAS 3AIINCKA

Pa6ouas mporpamMma yueOHOro Kypca «I'eomerpusi» 6a3oBoro ypoBHsa 1 yuanuxcs 10 —11 kiaccos
pa3paborana Ha ocHoBe DeeparbHOTO TOCYAapCTBEHHOrO O00Pa30BaTENILHOTO CTaHAApTa CPEIHEro
oOmiero oOpa3oBaHus, € YyYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHUN, NPEIBIBIIEMBIX K
MaTeMaTHYeCKOMYy OOpa30oBaHUIO, W TPAIUIMA POCCUICKOTO oOpa3zoBaHus. Peanmuzanus mporpammbl
o0ecreunBaeT OBJIAJIEHUE KIHOYEBBIMU KOMIETEHIIMSIMH, COCTABIIAIOIIMMU OCHOBY JJISi CAMOPa3BUTHUS U
HEMPEPBIBHOIO 00pa3oBaHUs, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIHLHOTO
Pa3BUTHUA JUUYHOCTH YHAITHXCA.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca reoMeTpuM Ha ypOBHE CpeAHEro oouiero oOpa3oBaHUs 00yclOBIIEHA
MPAKTUYECKOH 3HAYMMOCTBHIO METANpPEAMETHBIX W TPEAMETHBIX PEe3yJbTaTOB OOYyYEHHUS T€OMETPUU B
HaNpaBJICHUU JIMYHOCTHOI'O Pa3BUTUA ydauuxcs, GopMupoBaHus (yHKIMOHAJIBLHONW MaTeMaTH4ecKOH
IPaMOTHOCTH, W3YYEHHUs JpYyTUX YYeOHBIX JMCHUIUIMH. PasBuTme y ydamuxcs NpaBUIBHBIX
IPEJCTAaBICHUN O CYIIHOCTH U MIPOUCXOKICHUU T€OMETPUUECKUX a0CTpaKIUil, COOTHOLIEHUH PEaTbHOTO
Y UJEATbHOTO, XapaKTepe OTPAXEHHUS MaTeMaTHUECKOW HAYKOH SBJICHUN M MPOILECCOB PEATbHOTO MUDA,
MeCTe T€OMETPUU B CUCTEME HayK U POJIM MAaTEeMAaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM IO3HAHUM U B
MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS YYALIMXCS, a TaKXKe KadecTB
MBILUIEHUS], HEOOXOAUMBIX JUISl aAaNTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust sSiBIsIETCS. OHUM M3 0A30BBIX MPEJIMETOB Ha YPOBHE CPEIHET0 001Iero 00pa3oBaHMsl, TaK
Kak o0ecreynBaeT BO3MOKHOCTh U3YyUEHHs KaK JTUCIMILIMH €CTECTBEHHO-HAyYHOW HalpaBIeHHOCTH, TaK
Y TYMaHUTApHOM.

Jlornyeckoe MbIIIUIEHUE, (OPMHUPYEMOE MpPH H3YyYECHHHM OOYYalOLIUMHCS TOHATUHHBIX OCHOB
TE€OMETPHH U MTOCTPOSHHH IIETIOYKH JIOTHYECKUX YTBEPKICHUN B XOJ€ PEIICHUs] TEOMETPUIECKUX 3ajad,
YMEHHUE BBIIBUTaTh M ONPOBEPraTh I'MIIOTE3bl HEMOCPEJICTBEHHO HCHOJB3YIOTCA NMPH PELICHUH 3a/1ad
€CTeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (pHU3HKH.

YMeHne OpUEHTHPOBAThCS B IMPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pPOJIb BO BCeX 001acTAX
JeSITeTbHOCTH YeoBeka. OpHeHTAIHs YeIOBEKa BO BPEMEHHU U NMPOCTPAHCTBE — HEOOXOANMOE YCIOBUE
€ro COLHUAIBHOro OBbITHA, (hopMa OTpa’KEHHsI OKPY’KAIOLIEr0 MHpa, YCJIOBHE YCIEIIHOTO MO3HAaHUS U
aKTHUBHOTO TpeoOpa3oBaHMs JACHCTBUTENHHOCTH. OleprpoBaHHWE MPOCTPAHCTBEHHBIMH OOpa3aMu
00beIUHSET pa3Hble BUAbI YUEOHOU U TPYHOBOW AEATENbHOCTH, SABISETCA OJHUM M3 MPO(ECCHOHANBHO
BaXHBIX KaueCTB, IOATOMY aKTyalbHa 3amadya (OPMHUPOBAHUS Y VYYAIIAXCS MPOCTPAHCTBEHHOTO
MBIIUIEHHUS KaK Pa3HOBUIHOCTU 0OpPa3HOTO MBIIIJICHUS — CYLIECTBEHHOI'O KOMITOHEHTA B MOATOTOBKE K
MPAKTUYECKOHN EATEIIEHOCTH 110 MHOTUM HAIlPaBIICHUSIM.

Llenp ocBoeHust mporpammbl yueOHOro Kypca «l'eomerpusi» Ha ©a30BOM ypoBHE OOy4eHHS —
00meobpazoBaTeibHOE U OOMICKYJIBTYPHOE Pa3BUTHE YUaIIUXcs dYepe3 oOecredeHne BO3MOXKHOCTH
NpUOOPETEHUS M UCIIOIB30BAHUS CUCTEMAaTHUECKUX T€OMETPHUECKUX 3HAHUH U IeMCTBUH, CrIeU(PUIHBIX
T€OMETPHH, BO3MOXKHOCTH YCIIEIITHOTO TPOIOJDKESHUST 00pa30BaHUS 110 CIICIIUAEHOCTSIM, HE CBS3aHHBIM C
MPUKIIQJHBIM UCTIOJIb30BAaHUEM I€OMETPHH.

[Tporpamma mo reoMeTpuu Ha 6a30BOM YpPOBHE NIpeAHA3HAYCHA ISl YUAIIUXCS CPETHEH IIKOJIbI, He
UCTBITHIBABIIMX 3HAUUTENbHBIX 3aTPYJHEHUH HAa ypOBHE OCHOBHOIO oOIIero oOpazoBaHus. Takum
oOpazoM, oOyuarommuecsi Ha 0a30BOM YpOBHE JOJDKHBI OCBOWUTH OOIIME MaTeMaTUYECKHE YMEHUS,
CBSI3aHHBIE CO CHEeUU(UKOI reoMeTprun U HEOOXOAMMBbIE JUISl )KU3HU B COBpeMeHHOM oOriectBe. Kpome
3TOr0, OHU MMEIOT BO3MOYKHOCTh M3yUUTh F€OMETpPUI0 Oosiee riyOoKo, €clii B AajdbHEHIIEM BO3HUKHET
HE00XOUMOCTh B TEOMETPUUYECKUX 3HAHHX B MPO(EeCCHOHAIBHOM eI TeIbHOCTH.

JloCTHKEHHE LIeIM OCBOEHUS MPOrpaMMbl 00ECIEYHBAETCS PELICHHUEM COOTBETCTBYIOLIMX 3a/ad.
[TpuoputeTHbIMH 3amayaMu OcBOeHHsI Kypca «['eomerpum» Ha 6azoBom ypoBHe B 10—11 kiaccax
SABJISIOTCS:



e (opMHUpOBaHME NPEACTABICHUS O T€OMETPHM KaK YacTH MUPOBOM KyJIbTYpHl U OCO3HaHHUE €&
B3alMOCBSI3HU C OKPY’KAIOLUM MUPOM;

e (opMHUpOBaHHME MPEJCTABICHHUA O MHOTOTPAHHUKAX W TellaX BPaIlCHHs KaK O BAaKHEHIIMX
MaTEMaTHYeCKUX MOJENIAX, IIO3BOJISIONIMX OINUCHIBATH W U3y4aTh pa3HbIe SBJICHUS
OKpY’KaroIllero Mupa;

e (opmMupoBaHME YMEHHs pPACHO3HABaTh HA YEPTEXKaxX, MOJEIAX U B pEaJbHOM MHpE
MHOTOTPaHHUKU U TeJa BpaLICHUS;

® OBJaJICHWE METOJAMH DEIlEeHHUs 3aJad Ha MOCTPOCHHS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
duryp;

e (opMHUpOBaHHE YMEHHS OIEPUPOBATH OCHOBHBIMHU IOHATHSAMU O MHOTOTPaHHHMKAX M TellaxX
BpAIllEHUS U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJICHUE ATOPUTMAMHU PEIICHUS OCHOBHBIX TUIIOB 33/1a4; () OPMUPOBAHHUE YMEHHUSI IPOBOIUTH
HECJIOKHbBIE OKA3aTeIbHbIE PACCYK/IEHUS B XOJI€ PELLIEHUSI CTEPEOMETPUUYECKUX 3aad U 3a]a4
C MPAKTUYECKUM COJIEP>KaHUEM;

® pa3BUTHE HHTEIUIEKTYaJbHBIX M TBOPYECKUX CIHOCOOHOCTEH Yydyalluxcs, MO3HABATEIbHON
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTUYHOCTH MBIIIUICHHUS;

e (dopmupoBanue (GyHKIMOHANBHOM TPAMOTHOCTH, PEJIEBAHTHON TE€OMETpUU:  YMEHHUE
pacrno3HaBaTb IpPOSBIEHUS TE€OMETPUUECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX KU3HEHHBIX CUTYaIUsX U MPU U3YUYECHUU APYTUX YUEOHBIX MPEIMETOB, IPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEpPHOCTEW, (OpMYJIMPOBATh UX Ha SI3bIKE I€OMETPUM U CO3/aBaTh
TreOMETPUUYECKHE MOJENU, MPUMEHSITh OCBOCHHBIM T'€OMETPUYECKUI ammapar Ajisi pelleHUs
MIPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH U OLIEHUBATH MOTYUYEHHbIE PE3YJIbTATHI.

OTnu4UTENbHOM 0COOEHHOCTBIO MPOTPAMMBI SBIISIETCS BKIIOUEHHE B KypC CTEPEOMETPUU B Hayase
€ro M3yuyeHus 3ajad, pelIaeMbIX Ha YPOBHE WHTYUTHUBHOIO IO3HAHUSA, M ONpPEIEIEHHBIM 00pazoM
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U NMPOCTPAHCTBEHHOTO
MBIIIEHHS], CTUMYJIMPYET IPOTEKaHUE HHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JlajbHENIIEMY U3YUEHHUIO
IpeaMeTa.

[Ipennourenue oTaaérest HArIAHO-KOHCTPYKTUBHOMY METO/IY OOy4YeHHS, TO €CTh TEOPETHUYECKHE
3HaHHUA HMMEIOT B CBOEM OCHOBE YYyBCTBEHHOCTb INPEAMETHO-IIPAKTHYECKON AesTenpbHOCTU. Pa3Buthe
MIPOCTPAHCTBEHHBIX NMPEACTABICHUHN Y ydalluxcs B Kypce CTEPEOMETPUU MPOBOIUTCS 3a CUET pEIICHUS
3ajad Ha CO3JIaHME IPOCTPAHCTBEHHBIX OOpa30B M 3ajay Ha ONEPUPOBAHHE HPOCTPAHCTBEHHBIMHU
obOpazamu. Co3manue oOpaza MPOBOJIUTCA C OMOPOM Ha HAIISIIHOCTh, a ONEpUpOBaHHME OOpa3oM — B
YCIIOBUSIX OTBJIEUEHUS OT HATJISAHOCTH, MBICJIEHHOTO U3MEHEHUS €70 UCXOHOTO COACPKAHMSL.

OcHoBHBIE cojnepkaTesbHble TUHUN Kypca «I'eometpum» B 10-11 kmaccax: «MHOrorpaHHUKWY,
«IIpsiMBbIE 1 TNIOCKOCTH B IPOCTPAHCTBEY, « T'ena BpameHus», « BEKTOpbl 1 KOOPINHATHI B IPOCTPAHCTBE.
dopMHUpoBaHUE JTOTUYECKUX YMEHUHN paclpeenseTcs He TOJIbKO M0 COAepKaTeIbHbIM JIMHUSAM, HO U 110
rogaM oOy4YeHHsI Ha YPOBHE CpEeIHEro o01ero oopa3oBaHusl.

Copep:xanve 00pa30BaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOEHHUS paboueit
IIPOTrpaMMbl, pacpeAeIEHHBIM 10 To/1aM 00y4eHus], CTPYKTYPUPOBAHO TAKMM 00pa3oM, 4TOObI OBJIaIeHUE
r€OMETPUYECKUMU TOHSTHUSAMHU U HaBBIKAMHM OCYIIECTBIISJIOCH IMOCIEAOBATEIBHO U TMOCTYMATENbHO, C
COOJIFOJICHMEM NPUHIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHUS BKJIIOYAINCHh B OOIIYI0 CHCTEMY
TF€OMETPUYECKUX TMPEACTAaBICHUN ydaluxcs, pacmupsiss W yriyonsas e€, oOpa3ys MpouHbIe
MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha usydenue reomerpun otBoauTcs 2 yaca B Henento B 10 kiacce u 1 wac B Hegento B 11 kiacce,
BCETO 3a J1Ba roja ooy4yenus - 102 yueOHbIX Haca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TOHATHS CTepeoMeTpuHu. Touka, MpsiMas, IJIOCKOCTb, MpocTpaHcTBO. [lonsatue 00
AKCMOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUE NPsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, MapajulelIbHbIE U
cKkpeuuBaromuecs npsmsele. [lapamienbHOCTh NPSAMBIX M IUIOCKOCTEM B IMPOCTPAHCTBE: MapajuiesIbHbIC
IIpsIMbIE B IIPOCTPAHCTBE; MAPAIUIENBHOCTh TPEX MPSAMBIX; TAPAIIIEIIBHOCT NPSIMOM U INIOCKOCTU. YTIIBI C
COHAIPABJIICHHBIMA CTOPOHAMM; YTOJ MEXAY NpSAMBIMUA B IIpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN:
MapajuleIbHbIE IUIOCKOCTH; CBOMCTBA MAapaJuIeNIbHBIX IUIOCKOCTEW. lIpocreiimme mpocTpaHCTBEHHBIE
(Gurypsl Ha TIOCKOCTU: TETpadAp, KyO, mapajuieIenune/; MOCTPOCHHE CEYCHHIA.

[lepneH IUKYISPHOCTD NPSAMOM U IJIOCKOCTU: IEPIEHIUKYIISIPHBIE IPSIMbIE B IPOCTPAHCTBE, IPSIMbIE
napajuieJIbHbIE U NEPIEHANKYIISIPHBIE K TUIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH IPSIMOM U IIJIOCKOCTH,
TeopemMa O IPSAMON NEPIEHAMKYJSPHOM IUIOCKOCTH. YTIIBI B IPOCTPAHCTBE: yIOJ MEXIY HPSIMOM M
IJIOCKOCTBIO; JBYTPaHHBIM YTroJl, IMHEWHBIA yroji ABYTpaHHOro yria. lleprneHnuKyisp U HaKJIOHHBIE:
paccTosiHAE OT TOYKU 10 IUIOCKOCTH, PACCTOSHUE OT MPSMOW JO IUIOCKOCTH, MPOEKIUs (Urypbl Ha
IJIOCKOCTh. [lepneHauKyIsIpHOCTh IUIOCKOCTEW: NPU3HAK NEPHEHAMKYJISIPHOCTH JBYX IUIOCKOCTEH.
Teopema o TpEX NeprneHANKYJIIApax.

MHOrorpaHHuKHa

[loHsiTie MHOrOorpaHHMKa, OCHOBHBIE 3JIEMEHTbl MHOTIOTPAHHMKA, BBINYKJIbIE M HEBBIMYKIIbIE
MHOTOTpaHHUKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yrojapHas mpusMma; rpaHd ¥ OCHOBAHUS IIPU3MBI;
npsiMasi M HakJIOHHas TpU3Mbl; OOKOBas U TOJHas MOBEPXHOCTh mpu3Mbl. [lapannenenumnen,
IIPSIMOYTOJIBHBIN NapajljlesIenuIe 1 ero cBoiicTa. IlupaMuia: N-yroapHas nupamuzia, FpaHd U OCHOBaHHE
nupaMu/ibl; 00KOBask U MOJIHAsI TOBEPXHOCTh MUPAMUbI; IPABUIIbHAS U yCeUEHHASI MUpaMUAa. DIEMEHTBI
IIPU3MBbI ¥ TMpaMubl. [IpaBrIIbHBIE MHOTOTPAaHHUKH: TOHSTHE TPAaBUIIBHOIO MHOTOTPAaHHUKA; TPaBUIIbHAS
pu3Ma U NpaBUIIbHAS NMUPAMUAA; IPaBWIbHAS TPEYrojibHAs MHpaMuja U MPaBUIbHBIA TETpa’ap; KyO.
IIpencraBieHne o NMpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa’dAp, NOAEKa’dIp U ukocadap. CeyeHus Npu3Mbl U
MUpaMU/IbIL.

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NMPSMOW, INIOCKOCTU. DJIEMEHTHI
CUMMETpUU B IUpaMUJax, Napaieienurneiax, IpaBUIbHbBIX MHOTOTPaHHUKAX.

Bbluncnenue »5€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrasl. [lnomans OGokoBoi
MOBEPXHOCTH U TOJHOM MOBEPXHOCTU MPSMOM TNPHU3MBI, IUIOMIAJh OCHOBAaHUU, Teopema O OOKOBOM
MOBEPXHOCTHU MpsiMOi npu3Mbl. [1om1ane 00K0BOI MOBEPXHOCTH M OBEPXHOCTH MPABUIILHON MUPAMU/IBI,
Teopema o TIomaau yceuéHnon nupamuasl. [loastue 06 06bpémMe. OOBEM MUpPaMUIBI, TPU3MBI.

[TonoGHbIe Tenma B mpocTpaHcTBe. COOTHOLICHUS MEXIY IUIOMIAISIMHM MOBEPXHOCTEH, 00bEMaMu
MOAOOHBIX TEJ.

11 KJIACC

Tena Bpamenus

[unuHapudeckas  MOBEPXHOCTh,  OOpasylomme  IIIMHIAPUYECKOW  TOBEPXHOCTH,  OCh
UWIMHIPUYECKON moBepxHocTU. LunmHap: ocHoBaHus M OOKOBasi MOBEPXHOCTb, O0Opa3yromias U OCbh;
I0MIaib OOKOBOM M MOJTHON TTOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yroIIre KOHUYECKON MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKON
noBepxHocTU. KoOHycC: OcCHOBaHWME WM BeplIMHa, OoOpasylomiass W OCh; IUIOMAAh OOKOBOW W MOJHOM
MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3yIolIe U BbICOTa; OCHOBAHUS M OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, AuameTp; IIoaab MOBEPXHOCTH cephl. B3anMHOe pacroioxeHmne
chepsl U MITOCKOCTH; KacaTeabHas IIIOCKOCTh K chepe; miomaas chepsl.

N300pakeHue Tes BpallleHUs Ha MIIOCKOCTH. Pa3BEpTKa umHApa U KOHYyca.



KomOunHanuu e BpaleHns 1 MHOrOrpaHHUKOB. MHOTOrpaHHUK, ONMCaHHbIN 0K0JI0 cdepsl; cdepa,
BIIMCAaHHAsl B MHOTOTPAHHHUK, UJIM TEJIO BPAILEHUS.

[Tonsitue 06 00bEMe. OcHOBHBIC CBOMCTBa 00bEMOB Tell. Teopema 00 00bEME MPSAMOYTOIBLHOTO
napajienenunena u cieacTeus u3 He€. O0bEM nnnmuHpa, konyca. O0BEM mapa u wiomaab chepsl.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXIY IUIOIAASMU MOBEpXHOCTEH, 00bEéMaMu
II0JI00HBIX TENl.

CeueHuss nMIMHIpa (MapajuleIbHO M NEPHEHAUKYJIIPHO OCH), CEYCHMs KOHyca (IapaijesbHOe
OCHOBAHUIO U MPOXOASILEE YEpPE3 BEPILUHY ), CEUECHHUS L1apa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B npocTpaHcTBe. Cl0KeHUe U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha uucio. Pa3noxeHue BeKTOpa IO TpEM HEKOMIUIaHapHbIM BekTopaM. llpaBmio mapamienenumnesa.
Pemenne 3amad, CBSA3aHHBIX C IPUMEHEHUEM IPABWII IEUCTBUHM ¢ BeKTOpamH. [IpsAmoyronpHas cucrema
KoopauHaT B npoctpaHcTBe. Koopaunarel Bekropa. Ilpocreiiue 3agaun B KOOpAMHATaX. YTOd MEXIy
BekTopamu. CKalsipHOE NMPOU3BEACHUE BEKTOPOB. BbluKciieHHE yIiaoB MEXy MPSIMBIMU U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METO IPH PELLICHUH T€OMETPUUYECKUX 3aj1au.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYyHOCTHBIE  pe3ysNbTaTbl OCBOCHMs IporpamMmbl  ydeOHoro mnpeamera «MaTeMaTHKa»
XapaKTepU3yIOTCS:

I'pazknpanckoe BocnuTaHue:

c(OPMHPOBAHHOCTHIO TPAKIAHCKON TMO3UIUM OOYdYaIOMIerocss Kak aKTUBHOTO U OTBETCTBEHHOTO
YjleHa POCCUHCKOro OOLIECTBa, IPEICTABICHHMEM O MaTeMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYP, SABJICHUHU, MPOIETyp IPaXIaHCKOTO 00IecTBa (BHIOOPHI, OMPOCHI U TIp.), YMEHUEM
B3aUMO/IEHICTBOBATh C COLIMAIIBHBIMUA UHCTUTYTAaMH B COOTBETCTBUU C UX (PYHKIMAMU U HA3HAYCHUEM.

IIaTpuoTnyeckoe BocIUTaHHE:

C(OPMHUPOBAHHOCTBIO POCCUMCKON TI'pa)KIaHCKOW HIAEHTUYHOCTH, YBAXKCHUS K HpPOILIOMY U
HACTOAILLEMY POCCUHCKON MaTeMaTHK{, LIEHHOCTHBIM OTHOILIEHHUEM K JIOCTH)KEHUSM POCCHUMCKUX
MaTeMaTHUKOB U POCCUHCKON MaTeMaTHYeCKOM ILKOJbI, K UCHOJIb30BAHUIO 3TUX JOCTUIKEHUH B JIPYIHX
HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHMEM TYXOBHBIX HEHHOCTEH POCCHHCKOTO Hapoza; cpOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, STUYECKOr0 IMOBEJEHHsI, CBA3aHHOTO C MPAKTUYECKUM HPUMEHEHHEM JIOCTHKEHUN HAyKu M
JeSITeTbHOCTBIO YUEHOTO; OCO3HAHHEM JIMYHOTO BKJIaJa B TOCTPOSHHUE YCTOMYUBOTO OYIYIIETO.

JCTeTHYeCKOe BOCIIUTaHHue:

ACTETUYECKUM OTHOIIEHHWEM K MHpY, BKIIOYas ACTETUKY MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33]1a4, pelIeHHUH, pacCcyXJI€HH; BOCIPUUMYHBOCTHIO K MATEMAaTHUECKUM aCIeKTaM pa3IMuHbIX
BHUJIOB HCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MAaTEMaTHYECKHE 3HaHUS B HHTEpecax 3/I0pOBOr0O U
6e3omacHOro oOpasa >KM3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO (30pOBOE IMUTAHUE,
cOamaHCUPOBAaHHBIA PEXKUM 3aHATUN M OTIbIXa, peryisipHas (u3nyeckas aKTUBHOCTb); (PU3HUECKOTO
COBEpLICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTHIO.

TpynoBoe Bocnniutanue:

TOTOBHOCTBIO K TpPYyJAy, OCO3HAaHHUEM ILIEHHOCTH TPYIOJIIOOHS; MHTEPECOM K pa3IM4YHbIM cdepam
npodeccnoHaNbHOM 1eATeIbHOCTH, CBA3aHHBIM C MATEMATUKON U €€ PUII0KEHUSIMU, YMEHUEM COBEPIIAThH
OCO3HaHHBIM BbIOOp Oyaymed mnpodeccud M peaau30BbIBATh COOCTBEHHbIE JKU3HEHHbBIC IUIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEMAaTUYECKOMY O0pa30BaHUIO U CaMOOOPAa30BAHUIO Ha MPOTSKEHUH
BCEH >KM3HU; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PELIEHUM NPAKTUYECKUX 3a]ad MaTeMaTH4YEeCKOU
HaIpPaBJIEHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO ~ JKOJOTHYECKOW  KYyJIbTYypbl, IOHMMAaHHEM  BIMSHHUS  COIMAJIBHO-
HKOHOMHYECKUX MPOIECCOB HA COCTOSIHWE MPUPOAHON U COLMAIBHON Cpeibl, OCO3HAHUEM TII00aJIHLHOTO
XapakTepa JKOJIOTUYECKUX Mpo0JieM; OpHeHTalued Ha NpPUMEHEHHEe MaTeMaTU4YeCKUX 3HaHUM Ui
peleHust 3a7a4 B 00JIACTH OKpY’Karollled cpejbl, MIIAaHUPOBAHHS MOCTYIKOB U OIEHKH MX BO3MOKHBIX
MOCTECTBUM JJIs1 OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOI'O MO3HAHMS:

C()OPMHUPOBAHHOCTBIO MHPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH ¥ OOLIECTBEHHOM MPAaKTHKH, MOHUMAHUEM MAaTEeMaTHYeCKOM HayKH Kak c]epbl UelIoBEUECKOM
NESTEeIbHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAYMMOCTH Ul PAa3BUTUS LUBWIN3ALMM; OBJIAZACHUEM SI3BIKOM
MaTEMaTHKU U MaTEMaTH4YECKON KyJIbTYPOH KaK CPEeICTBOM IT03HAHUS MUPA; TOTOBHOCTHIO OCYILLECTBIISIT
IIPOEKTHYIO U HCCIIE0BATENIBCKYIO I€ATEIbHOCT MHANBUYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI



MertanpeameTHble pe3ynbTaThl OCBOEHHS TMporpaMMmbl yueOHOro mpeamera «MaremaThkay
XapaKTepU3yIOTCS OBJIAQJICHUEM YHHUBEPCAJIHHBIMH HO3HABAMENbHBIMU OCUCMBUAMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OelCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)

Vuusepcanvuvie noznasamenvuwvle Oelicmeus, obecneuugarom @opmuposanue 06a308blx

KOCHUMUBHBIX NPOYECCO8 YYauuxcs (0CeoeHue mMemooo8 NO3HAHUSL OKPYICAIOWe20 Mupd, npumeHeHue
JIO2UHeCKUX, UCCe008aMeNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueii).
Ba3oBble Jjornuyeckue aeiicTBHA:

BBISIBJIATh U XapaKTEPU30BATh CYIIECTBECHHbIC IPU3HAKK MAaTEeMaTHUYECKUX OOBEKTOB, OHITUH,
OTHOLICHUHA MEXIy MOHATHAMM; (OPMYIMPOBATH OIPEICICHUS] TOHATUN; YCTaHABIUBATb
CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIMH, OCHOBAHUS JJIsi 0000IICHUS U CPABHEHUS, KPUTEPUH
IIPOBOJMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIMPOBATH U IPeoOpa3oBbIBaTh CY)KICHHs: YTBEpAUTEIbHbIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBISIBIIITH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEYNs B (paKkTax, JTaHHBIX,
HAOMIOACHUAX U YTBEPXKICHUAX; MpeasaraTb KpUTEpUU AJIS BBIABICHHMS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JienaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUN;

IIPOBOJIUTH CaMOCTOSITENIBHO J0Ka3aTebCTBA MAaTEMAaTHUECKUX YTBEPXKICHUH (MpsIMble U OT
IIPOTUBHOI'0), BBICTPaUBaTh AapryMEHTAlMIO, IPUBOJUTH MpPUMEPbl U KOHTPIPHUMEPHI;
000CHOBBIBaTb COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI,

BbIOMpATh croco0 perieHust y4eOHOH 3agaun (CpaBHUBATh HECKOJIBKO BapUAHTOB pEILEHUS,
BbIOMpaTh HanOoJIee MOAXOAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBbIe ncciregoBaTeLCKHeE JeCTBUS:

MCIOJIb30BaTh BOIPOCHI KaK HCCIENOBATENCKUM WHCTPYMEHT TO3HAHUS, (HOPMYIHPOBATH
BONIPOCHI, (PUKCHUPYIOIIHE IPOTUBOPEUNE, MPOOJIeMy, yCTaHABIUBAaTh HCKOMOE W JIAaHHOE,
(dhopMUpOBaTh TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

MIPOBOANTH CAMOCTOATEIHHO CINITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE M0 YCTAHOBICHUIO
O0COOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBIEHUS, IMPOIIECCa, BHISIBICHUIO 3aBUCUMOCTEH
Memny O6”I)€KT3MI/I, SIBJICHUAMU, HpOHCCC&MI/I;

CaMOCTOSITENTLHO (OPMYJIHPOBATh OOOOIMICHUS W BBIBOABI 10 pe3ysibTaTaM IPOBEASHHOTO
HaOII0/IeHNs1, UCCIIEZIOBAHMUSI, OIIEHUBATh JOCTOBEPHOCTD MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U
0000IIICHMI;

HpOFHOSI/IpOBaTB BO3MOXHOEC paSBI/ITI/Ie HpOHGCCﬂ, a TAKXXC BBIABUI'ATh HpeHHOHO)KeHI/Iﬂ 0 €ro
Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmaunmeii:

2)

BBIBJIATH JAeUIUTHI MHPOpPMAIMK, TAaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha BOIPOC U IJIf

pelIeHns 3a/1a4H;

BbIOMpaTh  WMHPOpPMALMIO M3  HMCTOYHHKOB  pa3IMYHBIX  THUIIOB,  aHAJIW3UPOBATH,

CUCTEeMATHU3UpPOBaTh M HWHTEPNPETUPOBATh HMHPOPMAIMIO pPA3NIUYHBIX BUAOB U  GopM

IIPE/ICTaBIICHMS;

CTPYKTYpHUPOBaTh MH(OpPMAIHMIO, NPEACTABIATh €€ B Pa3IUYHBIX (popMax, WILTFOCTPHUPOBATH

rpaduyecku;

OLIEHUBATh HaAEKHOCTh NH(OPMALIMK IO CAMOCTOSATENBLHO C(HOPMYIMPOBAHHBIM KPUTEPHSIM.
Yuueepcanvnuvie KoMMynukamugHuvle Oeticmeus, obecneuusarom - cQOpMUpO8aAHHOCHb

COYUATILHBIX HABLIKOS YUAUJUXCS.
OO01menue:

BOCIPUHUMATH U GOPMYIHUPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSIMU U LIENSIMU OOLICHHUS;
SICHO, TOYHO, TPAaMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHMSI 110 XO/1y peUIeHHs 3a/1a4i, KOMMEHTHUPOBATh MOJyUYEeHHBIN pe3ybTaT;



B X0/Ie 00CYKJIEHHsI 33/1aBaTh BOIPOCHI 110 CYILIECTBY 00CYkK1aeMOI TeMBbI, TPOOIEMBbI, peracMoi
3aJ]auu, BbICKa3bIBAaTh UJICH, HAIIEJICHHbIE HA MOUCK PEIICHUS; COMOCTABIIATE CBOU CYXKICHHUS C
CY)KICHUSAMH JIPYTUX YYaCTHUKOB JHAajora, OOHApY)KMBaTh pa3jniue M CXOACTBO MO3MLUI; B
KOPPEKTHOH opme (HOopMyITUpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHHUS;

NPEJCTAaBIATh PE3YNbTaThl PEIICHUS 33/Ja4H, SKCIEPUMEHTa, MCCICJOBAHUs, IPOCKTa,;
CaMOCTOSATENILHO BEIOMPATh (hopMaT BEICTYIUICHHS C yUETOM 3a/1a4 ITPE3EHTALUN K 0COOCHHOCTEH
ayJUTOpUH.

CoTpyaHunyecTno:

IIOHMMaTh M MCIIOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOW M MHIMBUAYaJbHOW palbOThI MpHU
pemieHNH y4eOHBIX 3a/1a4; NPUHUMATh LEJIb COBMECTHOW JESITEIBHOCTH, IIJIAHUPOBATh
OpraHU3alMI0 COBMECTHOW PabOThI, pacHpeAesTb BUIbl pabOT, JOrOBapUBATHCS, 00CYKIAaTh
MPOIIECC U Pe3ybTaT padOThI; 0000IIATh MHEHUS HECKOJIBKUX JIIOJICH;

Y4acTBOBATH B IPYNIOBBIX (hopMax paboTsI (00CYykaeHUs, 0OOMEH MHEHUH, «MO3TOBBIC IITYPMBD»
Y UHbIE); BBIIIOJIHATH CBOIO YaCTh pabOThI U KOOPAUHUPOBATH CBOU JEUCTBUSA C APYTUMH YJICHAMHU
KOMaH/bl; OLEHUBaTh KayeCTBO CBOEro BKJIaJa B OOLIMI NPOAYKT MO KpPUTEPUSIM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBUS.

3) Vuusepcanvhvie pezynamuenvle Oelicmgus, 00ecneyusarm QopMuUposaHue CMbiCIO8bIX
YCMAaHOBOK U HCUZHEHHbBIX HABBLIKOE JTUYHOCHIU.
Camoopranu3anusi:

COCTaBJIATH IUIAH, aJITOPUTM pELICHU 33/1a4U, BEIOUpaTh CI0co0 peIIeHUs ¢ y4ETOM UMEIOLINXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTUPOBATb BapUaHThI
pelieHuii ¢ y4éToM HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb:

BJaJIeTh HaBBIKAMHU IO3HABATENIbHON pedIeKCHM KaKk OCO3HAHHUS COBEPILAEMBIX JEHCTBHHA U
MBICIMTENBHBIX IIPOLECCOB, UX PE3YIBTATOB; BIAJETh CIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelIeHHsl MaTeMaTH4YEeCKON 3a1auH;

IIPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIpH PpELIEHUM 33Jadd, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAlJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBHE Pe3yJIbTaTa LEJU U YCIOBUSAM, OOBSICHATh IPUUMHBI TOCTUKEHUS UIH
HEJIOCTHXKEHHUS  pe3yJbTaToB  JEATENbHOCTH, HAXOJUTh  OWIMOKY, JaBaThb  OLIEHKY
MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATHI

10 KJIACC

OmnepupoBaTh MOHATUSIMH: TOUKA, TPSMAsi, MIIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX MPH PEIICHHH T€OMETPHUECKUX 3aj1ay.

OmnepupoBaTh MOHATUSMHE: MTAPATUIETBHOCTD U TIEPIICHIUKYIISIPHOCTD MPSMBIX H TUIOCKOCTEH.

KnaccuguiupoBaTb B3aUMHOE PAaCHOI0KEHHUE MPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OmnepupoBarh MOHATHSMU: IBYTPAaHHBIN YToJl, TPaHU ABYTPAaHHOTO yTIiia, peOpo ABYTPAaHHOTO YyIJIa;
JMHEWHBIA YToJl IBYTPaHHOTO yIJIa; TpajyCHas Mepa JABYTPaHHOTO yrIJa.

OmnepupoBarh MOHATUAMHU: MHOTOTPAHHHK, BBITYKJIBIH M HEBBITYKJIBIH MHOTOIPAaHHHK, 3JE€MEHTHI
MHOTOTpaHHUKA, PAaBUIILHBIA MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHHUKOB (IMUpaMUAa; TPU3MA, MHPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo).

KnaccuumupoBaTh MHOTOTpaHHUKH, BBIOMpAasi OCHOBAHMSA Ui KJIACCH(PHUKAIMU (BBITYKIbIE H
HEBBIMYKJIbIE MHOTOTPAaHHHUKHU; TPaBUIbHbIE MHOTOIPAaHHUKM;, TPSIMbIE W HAKJIOHHBIE TPU3MBI,
napajuieenuneabl).



OmneprpoBaTh NOHATHUSAMHE: CEKYIIask TNIOCKOCTh, CEUCHHE MHOTOTPAaHHUKOB.

OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHUM, UCIIONB3YS METO]I CIIC/IOB.

CTpouTh CeYeHNsI MHOTOTPAaHHUKOB METOZIOM CJIE/IOB, BHITIOIHATH (BHIHOCHBIE) TUIOCKHE YSPTEIKH U3
PHUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3amaun Ha HAaXOXKICHHE TE€OMETPHYECKMX BEIMYMH MO OOpaslaM WIH alropuTMam,
MPUMEHSS W3BECTHBIC aHAIMTHYECKUE METOABI MPHU PEHICHUH CTaHJAPTHBIX MaTeMaTHYeCKHX 3a/ad Ha
BBIYHCJIEHUE PACCTOSHUI MEXIY JBYMS TOYKaMH, OT TOUKH JIO MPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKITY
CKPEUIMBAIOIIUMHUCS MTPSIMBIMH.

Pemate 3amaun Ha HAaXOXKJICHHWE TE€OMETPHYECKMX BEIMYMH MO OOpaslaM WM alropuTMam,
MPUMEHSST W3BECTHBIC aHAIMTHYECKUE METOBI MPH PEHICHUH CTaHJAPTHBIX MAaTEeMaTHYECKUX 3a7ad Ha
BBIYHCJICHUE YIJIOB MEXIy CKPCIIUBAIONIMMUCSH HPSAMBIMH, MEXIY NPSIMOH M IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IIIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHHMKOB (TIpU3Ma, NHpaMuua) C
npUMeHeHHEeM (OpMyYJ; BBIYHCISATH COOTHOLICHHS MEXKIY IUIOUIAIMU TIOBEPXHOCTEH, 00BEMaMu
MOJJOOHBIX MHOTOI'PaHHUKOB.

OmnepupoBathb MOHATUSAMHU: CAMMETPHS B IPOCTPAHCTBE; IICHTP, OCh M INIOCKOCTh CHMMETPHUH; LICHTD,
OChb H TUIOCKOCTh CHMMETPHUU (PUTYPBI.

W3Bnekath, mnpeoOpa3oBbIBATE M HHTEPIPETUPOBATh HWHPOPMALUIO O TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (HUTYpax, IPEJICTABICHHYIO Ha YePTEKaxX U PUCYHKAX.

[TpumensTh reoMeTprudeckue (HakThl UIs PEIICHUS] CTEPEOMETPHUECKUX 3aJ1ad, MPEAIIOoIararounux
HECKOJIBKO I1ar0B PEIICHHsI, €CIH yCIOBHS IPUMEHEHUS 3a1aHbl B SIBHOH (hopMme.

[TpumMeHsTh TpOCTEHIINE TPOTPAMMHBIE CPENCTBA M DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
IIPU PELICHUN CTEPEOMETPUUECKUX 3a]1ay.

[TpuBoAMTH TIpUMEpPBI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOJAE M JKU3HHU, PaclO3HABATh
MIPOSIBJIIEHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[TpuMeHsTH MOTyYeHHBIE 3HAHUS Ha MPAKTHKE: aHAJIM3UPOBATh PeajbHbIE CUTYAIlMH U MPHUMEHSTh
U3yYeHHbIE TIOHATHS B IpOLECCE MOMCKA PELIeHHs MaTeMaTH4ecKd C(HOpPMYIMPOBAHHOM IMPOOIEMBI,
MOJICIMPOBaTh peajbHble CUTYallMd Ha S3BIKE TEOMETPUH, HCCIEHOBAaTh IOCTPOCHHBIE MOJETH C
HCIOJIb30BAHUEM F'€OMETPHUECKUX OHATHH U TeopeM, anmnapara ajareOpsl; perars NpakTHUYeCcKue 3a/1auu,
CBSI3aHHBIE C HAXOXKJICHHEM T€OMETPHUECKUX BEITHMYMH.
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OnepupoBarh TMOHATHSMHU: IMJIMHAPHYECKAs TIOBEPXHOCTh, OOpa3yromue IMIHHAPHIECKON
MOBEPXHOCTHU; IMJIMHAP; KOHWYECKas IMOBEPXHOCTb, OOPa3yIOUIMe KOHHYECKOH MOBEPXHOCTH, KOHYC;
chepudeckas MOBEPXHOCTD.

Pacnio3naBats Tena BpaiieHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOJTyUEHUS TeJl BpallleHusl.

KnaccuguupoBats B3auMHOE pacnojokeHne Ceprl U MITOCKOCTH.

OmnepupoBarh MOHATHAMH: IIAPOBOH CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA; IapOBOM
CJIOH, OCHOBaHHKE IIAPOBOTO CJIOS, BHICOTA LIIAPOBOIO CJIOS; IAPOBON CEKTOP.

Beraucnare 00BEMBI M TUTOMAM TOBEPXHOCTEH TEN BpANICHHS, TEOMETPHUECKUX Tl C
npUMeHEeHHEM (HopMyI.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BIUCAHHBIN B c(hepy U ONMHUCaHHBIH 0KOJI0 cdepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK HJIU TEIIO BPAIICHHSI.

BobryncnsaTe COOTHOLIECHHSI MEXKAY ITUIOMIAIIMU MOBEPXHOCTEN M 00bEMaMU MOT0OHBIX TE.

N306paxaTs n3ydaembie (GUTYPBI OT PYKH U C TPUMEHEHHUEM IIPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BrImonaHsATE (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHII CBEPXY,
cOOKyY, CHH3Y; CTPOUThH CEUCHUS TEJl BPALICHUSI.

W3Bnekarb, WHTEPNpETHPOBaTH M MPeoOpa3oBbIBaTH HMHGPOPMAIUMIO O MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX PUTYpaX, MPEACTABICHHYIO Ha YepTekKaX U PUCYHKaX.



OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbInonHATE AEMCTBUS CI0XKEHUS BEKTOPOB, BBIYMTAHUSI BEKTOPOB U YMHOXEHHS BEKTOpA Ha YUCIIO,
OOBSICHATh, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T.

[IpumensTh NpaBUiIO NapasuIeIenunesa.

OnepupoBaTh NOHATHAMHU: JE€KapTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPIANHATHI BEKTOPA, YIOJ MEX/1y BEKTOpaMH, CKaJIsIpPHOE IIPOU3BEACHHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMIIJIAHAPHBIE BEKTOPBI.

Haxoauts cymMMy BEKTOPOB U IPOU3BEACHHUE BEKTOPA HA YNCIIO, YTOJI MEX]y BEKTOPaMHU, CKAJISIPHOE
IIPOU3BENICHUE, PACKIIAABIBATE BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBath IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpumensaTh reoMerpudeckre (HakThbl JUIsl pEIIEHUs] CTEPEOMETPUUECKUX 3a]lad, IPEeronararonux
HECKOJIBKO IIaroB PEIIeHHs, €CIIN YCIOBHUS IIPUMEHEHUS 33/1aHbI B IBHOU (hopMe.

Pemarsp npocreiinme reoMeTpuuecKre 3a1a4i Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA.

Pemarp 3a1aun Ha JOKa3aTEIbCTBO MaTEMAaTHUECKUX OTHOLLIEHUI U HAXOXKIEHHE T€OMETPUUECKUX
BEIMYMH 1O 00pa3laM WIM aJropuTMaM, IMPHUMEHsS U3BECTHBIE METOJAbl IPU PELICHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3ajau.

[IpuMeHsTh IpOCTEMIINE IIPOrPaMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBbI
IIPU PELICHUN CTEPEOMETPUUECKHUX 3a]1ad.

[IpyBoauTE IpHUMEpPB MaTEMaTHMYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U KHU3HHU, PacIO3HaBaTh
MIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[IpyMeHTh NOJIy4EeHHBIE 3HAHUS Ha NIPAKTUKE: aHAJIIM3UPOBATh PEAJIbHBIE CUTYALlUHA U IPUMEHSITh
W3yYeHHBIC TIOHSATHS B IPOIECCE MOMCKA PEIICHHS MaTeMaTH4eCKHd C(HOPMYIHPOBAHHOW IMPOOIEMBI,
MOJIETIMPOBATh pEalbHbIE CHUTyallMd Ha S3bIKE T€OMETPUHU, MCCIEIAOBATh ITOCTPOCHHBIE MOJAEIU C
HCIOJIb30BAaHNEM I'€OMETPUUECKHUX TIOHATUI U TEOPEM, anmnapara anreOpbl; penarb NpakTUYeCKUe 3a1auH,
CBSI3aHHBIE C HAXOXJACHUEM I'€OMETPUUECKUX BEIMUHUH.



TEMATHYECKOE INTAHUPOBAHHUE
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No HaunumenoBanue

n/ pa3iejioB U TeM

n NPOrpaMmblI

BBeneunue
CTEPEOMETPUIO

KoaudecTBo 4acoB

Beer Kountpou
bHbIE
0
padoThI
10

IIpakTu
YyecKkHue
padoThI

IIporpammHuoe
cojiepKaHue

OcHoBHbBIC
ITOHSATHS
CTEPEOMETPUH:
TOYKa,  MpsMasi,
IIOCKOCTb,
MIPOCTPAHCTBO.
[IpaBuna
M300pakeHUsT Ha
pPUCYHKaX:
HU300paKeHUS
ILIOCKOCTEH,
napajuieIbHbIX
MPSIMBIX
(oTpe3koB),
CepeIHbI
OTpe3Ka.
IlonsTus:
MepPECEKAIOIINECS
TJIOCKOCTH,
MepPECEKAIOIINECS
npsimMas u
TJIOCKOCTb.
3HaKOMCTBO c
MHOTOTpaHHUKaM
U, wu300paxkeHue
MHOTOTPAaHHUKOB
Ha PHUCYHKax, Ha

XapakTrepucTuka
AeATeJbHOCTH
yJauuxcst
AKTyanu3upoBaTh
(bakTbl u METOIBI
IUTAHUMETPUH,
peeBaHTHBIE TEeMe.
[Tonyuars
MIPEACTABICHUS 0
MPOCTPAHCTBEHHBIX
¢durypax, paz0upath
mpocTeiiinue  mpaBuia
HU300paKeHUS ATUX
duryp. N3o6paxath

MIPSIMYIO ¥ TUTOCKOCTh Ha
pucynke. Pacno3HaBartb
MHOTOTPaHHHKH,
nUpaMumy, KyoO,
HA3bIBaTh MX JJICMEHTHI.
Jlenats pucyHok KkyoOa,
MUPAMHJIBI, HAXOIUTh
OMMUOKA B HEBEPHBIX
N300paKeHUSX.
3HaAKOMUTHCS c
CEUCHUSIMU, C METOJOM
CJE/IOB; HCIOJIb30BATh
JUISE MTOCTPOCHUS
CEUYEHUSI METOJ] CJIE/IOB,
KpaTKo 3aMMChIBaTh
1aru MTOCTPOCHHUS

DJIeKTPOHHbIE

(uudgpossbie)
oOpa3oBaTejibHbIE

pecypchbl
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IIPOEKIIMOHHBIX ceuyeHusd. Pacrno3HaBathb
YyepTexKax. BH/]I CEYEeHUS u
HavanbHbie OTHOILEHHUH, B KOTOPBIX
CBEJICHUS O KyOe M = ceueHue JenuT pedpa
UpaMu/e, ux  KyoOa, HaXOJUTh
pa3BepTKU n  IUIoWaab CEYECHMUS.
monenu. Ceuenust  Mcmons3oBaTh mogodue
MHOTOIPAaHHUKOB. =~ IIpU PELIEHUU 3a7a4 Ha
[Tonsitue 00 = TOCTpOCHHWE CCUCHUH.
aKCUOMAaTHYECKO 3HAKOMMTHCS c
M [IOCTPOEHUM = aKCUOMATUYECKUM
CTEPEOMETPHUH: MIOCTPOECHUEM
aKCHUOMBI CTEpEOMETPUH, c
CTEPEOMETPUU U AKCHOMaMU
CIIEJICTBUS U3 HUX  CTEPEOMETPUHU u
CIEJICTBUSMU U3 HUX.
NnnroctpupoBath
aKCUOMBI PUCYHKAMH U
puMepaMu u3
OKpYXKaroIlein
00CTaHOBKHU
B3anmuoe AKTyanu3upoBaTh https://www.yaklass.ru/
pacnosoKeHue dakTel U METOJBI
MPSIMBIX B IUIAHUMETPUH,
IIPOCTPAHCTBE: €JIEBAHTHBIE TEME
IIpsimMble pocTp p ’
nepeceKaroImecs,  MPOBOJUTh  AHAJIOTHU.
IJIOCKOCTH
napautenpHple u - Ilepeuncnsats
MIPOCTPAHCTBE.
12 CKPEITUBAOIINEC BO3MOXHBEIE  CIIOCOOBI
[TapamiensHOCTD
b IpsIMBIE.  PACMOJIOXKEHUS  JIBYX
MIPSIMBIX
. [TapannensHOCTH MIPSAMBIX B
IJIOCKOCTEHN
MPSIMBIX U IPOCTPAHCTBE,
IIJIOCKOCTEMN B WUIIOCTPUPOBATH MX HA
IIPOCTPAHCTBE: pUMepax. JaBatb
napajujieibHble omnpeneIeHue




psiMble B
MIPOCTPAHCTBE;
MapajuIeIbHOCTh
Tpex MIPSIMBIX;
MapajuIeIbHOCTh
MpAMO u
IIOCKOCTH. Y TJIbI
c
COHaNpPaBJICHHBIM
u CTOPOHAMU;
yroJ MEXIY
MPSMBIMU B
MIPOCTPAHCTBE.
[TapannensHOCTH
IJIOCKOCTE:
napajieibHble
MJIOCKOCTH;
CBOMCTBA
napajuieIbHbIX
IJIOCKOCTEM.
IIpocreiimue
MIPOCTPAHCTBEHH
ple (QuUrypsl Ha
MJIOCKOCTH:
TeTpa’ap,  KyoO,
napajuiejaenunes;
MMOCTPOEHHUE
CEYEHHI

CKPELMBAIOIINXCSA
IPSIMBIX,
dbopmynrpoBath
IIPU3HAK
CKPEILUBAIOIINXCSA
IPSIMBIX W IHPUMEHSATH
€ro NpHU  PELICHHUH
3amad.  PacmosnaBatb
IIpU3MYy, Ha3bIBaTb €€
JJIEMEHTHI. Crpouts
CEeYeHUs IpU3MBI HA
TOTOBBIX yeprexax.
[Tepeuncnars
BO3MOXKHBIE  CIIOCOOBI
B3aUMHOI'0
pacmoIokKeHUsT MPSMOI
u IIJIOCKOCTH B
IIPOCTPAHCTBE,
MIPUBOJIUTH
COOTBETCTBYIOLIUE
IIPUMEPBI U3 peaIbHON
JKU3HU. JlaBathb
ompeneIeHue
NapajuIeIbHOCTU
MpPSIMOM M TITOCKOCTH.
®opMynMpoBaTh
MpPU3HAK
NapajuIeIbHOCTU

IpsIMOM M IIJIOCKOCTH,
YTBEPXKACHHUE O IIPAMOI

MepPECCUCHHS JIBYX
ILTIOCKOCTEH,
MIPOXOASIINX yepe3

MapajuiebHbIE MPSIMBIE.




Pemate mpakTuueckue
3a7a4d Ha TMOCTPOCHHE
CEUCHUM
MHOTOT'paHHUKA.
OOBACHATD ciy4au
B3aMMHOTO
pacoIoKEeHUs
IIOCKOCTEH. JlaBaTh
omnpeeneHue
napasiebHbIX
IIOCKOCTEI;
MIPUBOJIUTH TPUMEPHI U3
peanbHOM  KU3HH U
OKpY’KaroIIeu
00CTaHOBKH,
WJUTFOCTPUPYIOLLIKE
napajuieIbHOCTh
TIOCKOCTEM.
Hcnons3oBare mpu3HaK
MapajyIeIbHOCTH  JBYX
IUIOCKOCTEH, CBOMCTBA

napauieTbHbIX
IIJIOCKOCTEMN npu
pelieHnyd  3aJad  Ha
MTOCTPOCHHE.
OOBICHATS, 4TO
Ha3bIBACTCS
napayuieTbHbIM
MPOSKTHUPOBAHUEM |
Kak BBITIONTHSETCS
MIPOEKTUpOBaHUE PHUTYD
Ha MJIOCKOCTb.
N3obpaxath B

napajuieIbHOU




MPOCKIUKA  Pa3InYHbIE
r€OMETPUYECKHE
burypsi.
MoaenupoBaTh
peaibHbIe CUTyalluu Ha
SI3BIKE T€OMETPHH,
HCCIIeI0BaTh
MOCTPOEHHBIE MOJEIH C
HCIOJIb30BaHUCM
reOMETPUUYECKUX
MMOHSTHH.
Hcmons3oBaTh npu
pemieHuu  3aJad = Ha
MOCTPOEHUE  CEUYEHUM
ITOHSATHE
napajuieIbHOCTH,
NIPU3HAKK W CBOMCTBA
MapajyieIbHbIX MPSMBIX
Ha IJIOCKOCTHU

[lepnenaukynsipH ~ AKTyaau3upoBaTh https://www.yaklass.ru/
OCTh MpsMOH W = GakTBl ©U  METOJbI
IJIOCKOCTH: IUTAaHUMETPHH,
NEPIEHIUKYIISIPH pEJIeBaHTHBIE TEME,
ple MpsMble B  TNPOBOJAUTH AaHAJIOTHU.
IIPOCTPAHCTBE, OOBACHATH, KAaKOW yroJ
[lepnien nukyIsipHOC psiMble Ha3bIBACTCS yIJIOM
Tpb  OpsMbIXx u 12 NapajuleJIbHblE U MEXAY
IJIOCKOCTEH NEePIEeHIUKYISIPH NepeceKaroIuMUcs
bl€ K IUIOCKOCTH,  IPSMBIMH,
MPU3HAK CKpEIIUBAIOIIUMUCS
NEPIEHIUKYIISIPH IPSIMBIMU B
OCTH mpsiMOM u  mpocTpaHcTBe. JlaBath
IJIOCKOCTH, onpezeneHue
TeopeMa 0 | TNEepHeHAUKYISIPHBIX




IPsAMOI
NEePHEHANKYJISIPH
on IJIOCKOCTH
[lepnienaukymsip u
HaKJIOHHBIE:
paccTostHue  OT
TOYKHU hi()
IIJIOCKOCTH,
paccTostHue  OT
MpAMOM o
MIJIOCKOCTH

OpSAMBIX U IIPSIMOI,
NEPHEHIUKYJSIPHOM K
mockocty. Haxonuts
YTIIBI MEXIY
CKpEIINBAIOIIUMUCS
NpsIMBIMH B KyOe |
nupamuae. IlpuBoauthb
IIPUMEPBl U3 PEAIbHOU
JKA3HU U OKpY Karolen
00CTaHOBKH,
WUTIOCTPUPYIOLIHE
NEPIEHIUKYIISIPHOCTD
IPSIMBIX B
IIPOCTPAHCTBE u
HEePIEeHIUKYIISIPHOCTD
IpsAMOM K IIOCKOCTH.
dopMynHMpoBaTh
IIPU3HAK
MEePIEeHIUKYISPHOCTH
OpSIMOM M IIJIOCKOCTH,
NPUMEHSTh  €ro  Ha
NPAaKTUKE:  OOBACHATH
NEePIEeHIUKYISIPHOCTD
pebpa Ky0a u
JUaroHaJll ero TIpaHu,
KOoTopas €ero HE
COJIEP)KUT,  HAXOIUTh
JUIMHY UaroHaiu Kyoa.

Boruncnsate BBICOTY
[IPaBUIILHON
TPEyroJIbHOM u
[IPaBUIILHON
YETBIPEXYTOJIbHON

nupaMmuji 10  JJIUHaM




pebep. Pemarp 3amaum
Ha BBIUHCIICHHUS,
CBA3aHHBIC C
MEPIEeHIUKYISPHOCTHIO
IIPSIMOM U INIOCKOCTH, C
UCIIOJIb30BaHUEM  MpU

pelieHnn
IUTAHUMETPHUYECKHUX
(GakToB W  METOOB.
OOBSICHSATS, 4TO
Ha3bIBAIOT

NEePHIEHIUKYISIPOM U
HaAKJIOHHON M3 TOYKU K
TJIOCKOCTH; TPOEKIUEH
HAKJIOHHOM Ha
MI0CKOCTh. OOBSICHSTD,
4TO Ha3bIBACTCS
pPacCTOSIHUEM: OT TOUKH
JI0 TITOCKOCTH; MEXIY

NapajuIeIbHBIMU
IUIOCKOCTSIMU;  MEXTY
IpsAMOi U
napasieabHON en
IUIOCKOCTBIO;  MEXKIY
CKpEIIHUBAIOIIUMUCS

npsMbiMH.  HaxomuThb
9TH  pacCTOSIHHS B
OPOCTBIX  ClIydasix B
KyOe, Upamu/e,
npusme. MoaenupoBaTh
peanbHbBIe CUTyallud Ha
A3BIKE reoMeTpHH,
HCCIIEI0BATh

MOCTPOCHHBIE MOJIENH C




Vsl MEX Y
IPSIMBIMU U
IIJIOCKOCTSIMU
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Vsl B
IIPOCTPAHCTBE:
yroin MEXIY
IPSAMOM U
IJIOCKOCTBIO;
JIBYI'PaHHBIN

yroj, JIMHEWHBIN
yroin
JIByTPaHHOI'O
yria.
IlepnienuKysipH
OCThb IIJIOCKOCTEM:
IIPU3HAK
NEePIEeHIUKYISIPH
ocTH JBYX
IIJIOCKOCTEM.
Teopema o Tpex
MepIeHIUKYIIsIpa
X

HCII0JIb30BaHUEM
reOMETPUUYECKUX
MOHSITUM.
Hcnonb3oBath npu
pemieHuu  3aJad = Ha
MOCTPOEHUE  CEYEHUM
teopemy  Iludaropa,
CBOMCTBa
MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB

AKTyallu3upoBaTh
(dakThbI u METObI
IJIAHUMETPUH,
pelieBaHTHBIE TeMe,
MIPOBOJIUTh  AHAJIOTUHU.
[laBaTp  ompenesieHue
yrila MexXay NpsMoud M
IJI0CKOCTBIO,
dbopMyIMpoBaTh
TeopeMy 0 Tpex
NepneHIuKyIsIpax |
obpatHyro K  HeW.
Haxoguts yrosm mexnay
MPSIMON M IUIOCKOCTBIO
B MHOT'OTpaHHHUKE,
paccTosiHue OT TOUYKH JI0
IpsIMOM Ha IJIOCKOCTH,
UCIIONIb3YSl TEOPEMY O
TpeX MepHEeHANKYJIIpax.
IIpoBonUTH Ha yepTexXE
NEPIEHIUKYIISP: u3
TOYKHM Ha MNPAMYIO; W3
TOYKM Ha IIJIOCKOCTb.
[aBate  ompeneneHue

https://www.yaklass.ru/




JIByTPaHHOTO yTja U €ro
351eMeHTOB. OOBACHATH

paBEHCTBO BCEX
JIMHEHBIX YIJI0B
JIBYTPaHHOTO yria.

Haxoguts Ha uyeprexe
JByTPaHHBIA YIroj IpH
pebpe MUPaMHU/IBI,
MIPU3MBI,
napajuieNenumnena.
[aBate  omnpeneneHue
yria MEXIY
miockoctsmu.  JlaBathb
ornpezeneHue u
¢dbopmynHupoBaTh
MPU3HAK B3alMHO
NEePIEeHIUKYISPHBIX
mockocreil. Haxomutsb
YTJIBI MEXIy
IUIOCKOCTSIMH B KyOe H
Upamue.
Hcnonp3oBath npu
pelieHnn 3a1a4y
OCHOBHBIE TEOPEMBI H
METOJIbl TIJIAHUMETPHH.
MopnenupoBaThb
peasibHbIe CUTyalluu Ha
A3BIKE TEOMETPHH,
HCCJIEIOBATh
IIOCTPOECHHBIE MOJEIH C
HCIIOJIb30BaHHUEM
reOMETPUUYECKUX
MOHATHUH.
Hcnonb3oBath pu




pelieHnyn  3ajad  Ha
MOCTPOEHUE  CEYEHUM
COOTHOIICHUS B
PSIMOYTOJIBHOM
TPEYTrOJIbHUKE

MHororpanHuKu
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IlousTtue
MHOTOTpaHHUKA,
OCHOBHEIC
3JIEMEHTEI
MHOTOTPaHHUKA,
BBIITYKJIbIE n
HEBBITYKJIbIE
MHOTOT'PaHHUKHU;
pa3BepTKa
MHOTOTpaHHUKA.
[Tpusma: n-
yrojbHas MpHU3Ma;
rpaHu U OCHOBAHMS
MPU3MBL; TIpsiMasi U
HaKJIOHHAs
MPU3MBIL; OOKOBAs U
IMOJTHAS
IMOBEPXHOCTH
MIPU3MBL.
[Tapaytenenunen,
MIPSAMOYTOJIbHBIN
napajienenunes u
ero CBOMCTBA.
[Tupamupa: n-
yroJibHas
nvpamuja, rpaHu u
OCHOBaHHE
MUpaMU/IbL;
OOKOBasi W IIOJIHAS

AKTyanu3upoBaTh (QaxTbl
U METOJIbl IUIAHUMETPUH,
pelieBaHTHBIE TEME,
IIPOBOAUTH  AHAJIOTHUHU.
[aBatp onpeeIcHue
napajuleJIenunena,
pacrno3HaBaTh €ro BUJbl U
u3y4arb CBOICTBA.
[aBatb OITpeIeIICHNE
IIUPaMUJIbI,
pacrno3HaBaTh BU/IbI
MUpaMUI,
¢dbopMyupoBaTh
cBoiicTBa pebep, rpaHeit
U BBICOTHl MPABUIBHOMN
nupamuael.  Haxoguts
IJIOMAAp  IOJIHOM |
OOKOBOH  MOBEPXHOCTH
MUPaAMHUJIBI. [aBatb
OIIPENIEIICHUE YCEUECHHON
MUpaMHJIbl, Ha3bIBaTh €€
JJIEMEHTHI.
dopMynHMpoBaTh
TeopeMy O  IUIOIIAIu
OOKOBOIl ~ MOBEPXHOCTH
[IPAaBUJILHOM YCEYEHHOHU

MUPAMUBI. Penrtate
3aJa4dyud Ha BBIYUCIICHHUC,
CBSI3aHHbBIE c
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ITIOBEPXHOCTh
IIUPAMHU/IBL,
IIpaBWJIbHAS u
yCeueHHas
nupamuja.
DJEMEHTHI IPU3MBI
u MUpaMU/IbIL.
[IpaBunbHBIE
MHOTOTPaHHUKHU:
MIOHSTHE
IIPaBUIILHOTO
MHOT'OTPaHHMKA;
[IpaBUJIbHAS
npusma u
IIpaBUJIbHAS
MUPAMHUJIA;
IpaBWJIbHAS
TpeyrojbHas
nupamuia u
MPaBUIbHBIN
TeTpasap; KyO.
IIpeacraBnenue o
IIPaBUJIbHBIX
MHOTOTpaHHHKAaX:
OKTa’p,
JOIEKa’Ap u
HUKOCA3IP.
Cummerpus B
IIPOCTPAHCTBE:
CUMMETpUS
OTHOCHUTEIIBHO
TOYKH, MPSAMOW,
IJIOCKOCTH.
OneMEeHTHI

nUpaMuJiaMu, a TaKKe
3aJaud Ha IOCTPOCHHE
CEUYCHHU. aBarp
ompefiefieHue  MPU3MBI,
pacrno3HaBaTh BU/IBI
IPU3M, n300paxarb
NpU3MBl  Ha  YepTexe.
Haxoauts TI0UIA/1b
MOJHOM Wi OOKOBOIA
MOBEPXHOCTU  TPU3ZMBL.
N3yuare  cOOTHOLIECHUS
Diinepa ams yucna pedep,
rpaHeu u BEPILIUH
MHOTOTpaHHHKA.
N3yuars BUJIBI
MPaBUIIbHBIX
MHOTOTPAaHHUKOB, ux
Ha3BaHUs U KOJIMYECTBO
IpaHeu. N3yuats
CUMMETPHIO
MHOTOTPaHHUKOB.

OOBSICHATH, KaKHE TOYKH
HAa3bIBAKOTCSA
CUMMETPUYHBIMU
OTHOCUTEIIBHO  JaHHOH
TOYKH, TMPsSAMOH  WUIHU
IJIOCKOCTH, 4TO
Ha3bIBAIOT LIEHTPOM,
OCBI0 WJIM IUJIOCKOCTBIO
CUMMETpUU GurypsL.
[IpuBonuTH MPUMEPDI
CUMMETPUYHBIX (Uryp B
aApXUTEKTYpe, TEXHHUKE,
npupoje. MoJiennupoBath




O0BEMBI
MHOTOTPaHHUKOB

CUMMETPHUU B
nupamuaax,
napajuiejenumneaax
i MPaBUIIbHBIX
MHOT'OIpaHHUKAX.
Brrancienue
3JICMCHTOB
MHOTOT'PaHHUKOB:
pebpa, nuaroHaiw,
YIJIBL. IInomanpe
OoKOBOI
MOBEPXHOCTHU Hu
IMOJTHOM
MOBEPXHOCTHU
IPSIMON  NIPU3MBI,
IUIOIIA b
OCHOBaHHI,
TeopeMa 0 OOKOBOIA
MMOBEPXHOCTH
IpsAIMON  NIPU3MBL.
IImomane OOKOBOK
MMOBEPXHOCTHU u
MMOBEPXHOCTH
[IPaBUIILHON
MAPaMU/IBI,
Teopema 0
Iomaan OOKOBOM
MOBEPXHOCTHU
YCEUEHHOU
MUPaMU/IbI
INousarue 00
ooreme. O0OBEM
MUPaMU/IbI,
MIPU3MBbI

pealbHbIE CHUTYyallUd Ha
SI3BIKE T€OMETPHH,
HCCJIeI0BaTh
MOCTPOEHHBIE MOJIETU C
HCII0JIb30BaHUEM
FEOMETPUUYECKUX
MOHATHN, HCIOIb30BaTh
noxodue
MHOTOTPAaHHUKOB.

AKTyanu3upoBaTh
(bakThl u METOBI
TUTAHUMETPUH,
peneBaHTHBIC TEME.
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OOBSICHATS, Kak
U3MEPSIIOTCA ~ OOBEMBI
TeJ, IPOBO/IsI AHAJIOTUIO
c HU3MEPEHHEM
TJIOLIA I
MHOT'OYTOJILHUKOB.
®opMynHMpoBaThH
OCHOBHBIC CBOMCTBA
00BEMOB. N3yuarts,
BBIBOJIMTh dbopMyIbI
o0bema
IPSIMOYTOJIBHOTO
napajuienenumnesa,
MPU3MBl ¥ TTHPAMHJIBIL.
Brranciars 00BeM
NpU3Mbl U THUPAMHUJIBI
M0 HX  DJEMCHTaM.
[TpumensTh 00BeM UIs
perieHus
CTEPEOMETPUUYECKUX
3a1a4 u JUIS
HaXOXKICHUS
TF€OMETPUUYECKUX
BCJIMYHH.
MopnennpoBaThb
peanbHble CUTyalluu Ha
SI3BIKE T€OMETPUH,
HCCICA0BATh
MTOCTPOEHHBIE MOJIETTH C
HCIOIb30BaHUEM
Tr€OMETPUUYECKHUX
MMOHSATHUH.




[TocTtpoenue Ctpouth ceuenue = https://www.yaklass.ru/
CeUeHUN B~ MHOIOIpPaHHHKA
MHOT'OIPaHHUKE. METOJ0M CJIEJIOB.
Brruncnenue [laBaThp  ompenesneHue
PacCTOSIHUM: paccTosIHUSA MEXIY
MEXIy nByms  ¢urypamu. Haxoautsb
TOYKAMHU, OT = paccTosiHue MEXIY
TOYKH JI0 MPSMOH,  THapasuieIbHbIMU
OT TOYKH JIO0 IUIOCKOCTSIMH, MEXIY
MJIOCKOCTH; MJIOCKOCTBIO u
IToBTOpEHME: MEKY napasieabHON el
7 CCYCHU, 4 CKPEIIMBAIOIIUMUA  MPSMOIA, MEXIy
pacCTOSTHUS U yTJIBI cs MPSIMBIMU. | CKPEIIMBAIOIIAMUCS
Brruncnenue MPSIMBIMHU. Crpouth
YIJIOB: MEXIY  JIMHEHHBIN yroil
CKpELIMBAOMIMMHU =~ JIBYTPAaHHOIO yIja Ha
cA MPSIMBIMHU, =~ YEpPTEXKE
MEXIy NpsIMOM M =~ MHOrOTpaHHUKA u
MJIOCKOCTHIO, HaxOJIUTh ero
JIBYT'PaHHBIX BenuuuHy. Haxoautsb
YTJIOB, YIJIOB | YTJIBI MEXITY
MEXIY MIJIOCKOCTSIMU B
TIJIOCKOCTSIMU MHOTOTPaHHHUKAX
OBIIEE KOJIMYECTBO
YACOB [0 68

I[TPOI'PAMME




11 KUIIACC

[LUIOM[Ab OOKOBOH U

Kosun4vecTBO 4acoB IIporpammuoe XapakTepucTuka
e HaumenoBan KOHTp HpaKT cojep:kanue AeATEJBbHOCTH
o/ He pa3iaesioB u Beer OJIBHBI HYECKH yJyamuxcs JyiekTPpOHHBbIEe (UM(PPOBBHIE)
I TemM o e o0pa3oBaTe/bHbIE pecypchl
NporpamMmal pabot padort
bl bl
Cdepa u map: neHTp, AKTyaIH3UpPOBATH https://www.yaklass.ru/
paauyc, (akThl 1 METOIBI
JuaMeTp;  IUIOWAAb  IUIAHUMETPUH,
MOBEPXHOCTHU pelieBaHTHBIE TEME,
chepsl. B3anmHOEe = TPOBOJIUTH aHAJIOTHUHU.
pacmosoKeHue JlaBaTh ompeneneHus
chepbl M TIIOCKOCTH;  cQepbl U 1Iapa,
KacarelibHast uX ILEeHTpa, paauyca,
IUIOCKOCTh K cdepe;  auamerpa.
IJI011A]Ib Omnpenensats  chepy
coepsl. M300paxkenne  kak purypy
cdepsl, mapa BpalleHus
1 Tena 12 Ha IJIOCKOCTH.  OKPY’KHOCTH.
BpalleHus CeueHnus mapa UccnenoBath
HunuHapudeckas B3alMHOE
MOBEPXHOCTb, pacrosioxeHue
oOpa3yroniue cdepbl U MIIO0CKOCTH,
HUAJTUHIPUYECKOU JBYX cep,
MTOBEPXHOCTH, OCb  WIIIOCTPUPOBATH 3TO
HUAJTUHIPUYECKOU Ha  YepTexxax Hu
MTOBEPXHOCTH. pHUCYHKaX.
Hunuuap: ocHoBanust ~ DopmynupoBaTh
u OOKOBasi  OMpECIICHHE
MMOBEPXHOCTB, KacaTeJIbHOU
oOpasymmiass M O0Chb, IUIOCKOCTH K cepe,




IIOJIHOM ITOBEPXHOCTH.
N3obpakenue
LWIMHIpA Ha
iockocTH. Pa3BepTka
uunuaapa.  CedeHus
HUIMH]IpA
(TJI0CKOCTHIO,
napajuieTbHOM  WUJU
MEPIEHAUKYISIPHON
ocH AJTUHIPA)
Konnueckas
MOBEPXHOCTb,
obOpasyromue
KOHHYECKOU
MOBEPXHOCTH, OCh U
BEpIlIMHA KOHHYECKOMH
nosepxHoctu. Konyc:
OCHOBaHHE u
BEpIINHA,
oOpa3yromiasi ¥ OCb;
omaas OOKOBOH M
MIOJIHOM MOBEPXHOCTH.
VYceueHHbII  KOHYC:
oOpa3yroriue u
BBICOTA; OCHOBAaHUS M
O0KOBast HOBEPXHOCTb.
N3o6paxeHne KoHyca

Ha TJIOCKOCTH.
PasBepTka KOHYcA.
Ceuenus KOHYyca
(TUTOCKOCTHIO,
napajuieJIbHON
OCHOBaHHIO, u
IJIOCKOCTBIO,

CBOMCTBO M IPHU3HAK

KacaTeJIbHOM
IUIOCKOCTH.
3HAKOMHUTHCS c
reo1e3NYeCKUMH
JIMHUAMU Ha
chepeOOBSICHSTS,
4TO Ha3bIBAIOT
IAJTHHIPOM,
Ha3bIBaTh €ero
a1eMeHThl. M3y4ars,
OOBSACHATD, Kak
MOJIYYUTh  IUJTHHJIP
myTeM BpaIeHus
MPSMOYTOJTHHHKA.
BriBoauts,
HCIIOJIB30BATh
(bopmyIbl TUTST
BBIYKCIICHUS
IIomagd  OOKOBOM
MTOBEPXHOCTH
uunuHapa. M3yyarts,
pacrno3HaBaTh
pa3BepTKy HUIUHAPA.
N3obpaxaTh

MUIIMHAP )51 €ro
CCUCHUA

MIJIOCKOCTBIO,
NpOXOIsIIe  4epe3
ero 0Cb,
MapajyieIbHOM WU
NIEpIEHIUKYIIIPHOU

OCH. Haxonuts
10111 3TUX




npoxoasameiiKombuna
usl Tell BpallleHus u
MHOT'OTPaHHUKOB.
MHOrorpaHHukK,
OIIMCaHHBIN OKOJIO
chepsr, chepa,
BIIMCaHHAs B
MHOTOTPaHHUK WM B
TEJO BpallleHUs uepe3
BEPILUHY)

CCUCHUH.
MoaenupoBath
peanbHble CHUTYalHMHU
Ha SI3bIKE T€OMETPHH,
HCCIIeIOBATh
MOCTPOEHHbIEC
MOJICTTH c
HCIIOIb30BaHHUEM
FEOMETPUUYECKHUX
MOHATUHOOBICHSTD,
KaKo€ TeJI0 Ha3bIBAIOT
KPYI'OBbIM KOHYCOM,
Ha3bIBaTh ero
31eMeHThl. M3yuars,
OOBSACHATD, KaK
MOJIYYUTh KOHYC
myTeM BpaIeHus
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.
N306paxaTh KOHYC U
ero CeUYeHHS
IJIOCKOCTBIO,
MpOXOISIIe  Yepe3
OCh, U IIJIOCKOCTHIO,
MIEPIEHIUKYISIPHON K
OCH. N3yuars,
pacro3HaBaTh
pa3BepTKyKOHYca.
BriBoHTS,
HCTIOJIb30BATh
hopmytbr TUTSt
BBIUUCIICHUS
mwiomaa  OOKOBOM
TMOBEPXHOCTH KOHYCA.




Haxoaute 1iomanu
CEUCHHH,
MPOXOASAIINX  Yepe3
BEPIIMHY KOHYyCa WU
MEePIEHIUKYISIPHBIX
ero ocu. OOBICHATE,
KaKoe TENO
Ha3bIBAaCTCS
YCEYEHHBIM KOHYCOM.
N3yyatb, OOBSACHATH,
KaKk €ro TMoOJy4YuTh
myTeM BpaIeHus
HIPSIMOYTOJIbHOU
TpaneIuu.
BriBoauts,
MPUMEHSITh POpMyITy
JUIS BBIYMCIICHHS
mIomagd  OOKOBOM
MMOBEPXHOCTHU
YCEUYEHHOTO
KOHYCaAKTYyalu3upo
BaTh (PAKThI K METOIBI
TJIAHUMETPUH,
peleBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTHH.
Pemrate
CTEPEOMETPUUYECKHE
3aJ]a4n, CBS3aHHBIC C
TEeJaMU  BpAICHUS,

MIOCTPOECHUEM
ceueHnu Tl
BpallECHUS, c

KOMOWHAIIMAMU  TEJ
BpaIICHUS u




MHOTOTPaHHUKOB Ha
HaXO0XXJCHHE
TrE€OMETPUUYECKUX
BEJIMYMH.
Hcnonws3oBare  mpu
peleHnu

CTEPEOMETPUUYECKUX
3a/Ia4uIlJIaHUMETPUIEC
Kue (PakTbl U METOMbI
3aJa4n Ha
BBIYHCIIEHUE u
JI0Ka3aTeIbCTBO.
MoaenupoBatb

peanbHble CUTYalMHU
Ha SI3bIKE T€OMETPUH,
HCCIEI0OBATh
MOCTPOEHHBIE
MOJIeIHU c
HMCIOIb30BaHUEM
reOMETPUYECKUX
MOHSITHH

OO0BEMBI TET

[Tonstre 006 oOBEME.
OCHOBHBIE CBOMCTBa
00neMoB Tell. O0BeM
MWIMHIpa,  KOHYca.
O6bem mlapa U
IJI0IIAdb
ctheprr.llogoOnbIe
Tela B MPOCTPAHCTBE.
COOTHOIIEHHST MEXy
ILIOIIAASIMHU
MOBEPXHOCTEM,
00beMaMH MOIOOHBIX
TeNn

AKTyanusupoBaTh
GakTel M METOJBI
IJIaHUMETPHH,
pEJIEBAHTHBIE  TEME,
MIPOBOJUTH aHAJIOTHH.
BriBoauts,
HCII0JIb30BATh
¢bopmMyaBsl  00BEMOB:
MPU3MBI, LWJIMHJPA,
NUpaMHibl, KOHYCa;
YCE€UEHHOU

MApaMHM bl u
YCEYEHHOI0 KOHYca.

https://www.yaklass.ru/




Pemarb

CTepeOMETpUYECKUE
3a/1a4yM, CBSI3aHHBIE C
BBIUMCIICHUEM
00BEMOB.
DopmyJIHMpPOBATH
olpeziesieHue
IApOBOT0 CETMEHTA,
1apOBOTO cios,
IApOBOTO  CEKTOpA.
[IpumensaTh
(hopMyIibI TUTS
HaXO0X/ICHUS

00BEMOB  IIAPOBOTO
CeTMEHTa, IIapOBOTO
CEeKTOopa. Pemars
CTEPEOMETPUICCKHE
3a/la4yM, CBSI3aHHBIEC C
o0beMOM 1Iapa u
Iomaapl0  cdepsl.
MoaenupoBathb
peallbHbIE CHUTYyaIlul
Ha SI3BIKE TCOMETPHH,
HCCIIEIOBATh
MTOCTPOCHHBIC
MOJIeTT! c
HCIOJIb30BaHUEM
TeOMETPUUYECKUX
MMOHSITHA.
AKTyanu3upoBaTh
bakTel W METOMBI
TUTAHUMETPUH,
pelieBaHTHBIE  TeMe,
MIPOBOJNTH aHATOTHH.




Pemrate
CTEPEOMETPUUECKHUE
3aJla4d, CBSI3aHHBIC C
COOTHOIIIEHHEM
00BEMOB u
MOBEPXHOCTEH
MONOOHBIX TEI B
MPOCTPAHCTBE.
MopenupoBats
peanbHble CUTYalHH
Ha SI3bIKE TEOMETPHUH,
HCCIIe0BaTh
TTOCTPOCHHBIE
MOJEIIH c
HCIIOIb30BAaHUEM
F€OMETPUUYECKHUX
TMOHSATHH

Bexkropsl u
KOOPJIMHATHI B
IIPOCTPAHCTBE

10

BekTop Ha MiIocKoCcTH
U B IIPOCTPAHCTBE.
CnoxxeHnue 51
BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa
Ha yncio. Paznoxenue
BEKTOpa IO  TpPEM

HEKOMIUIAHAPHBIM
BekTopaM.  IIpaBuio
napajuleJenunena.
Penrenue 3aja4,
CBS3aHHBIX c
MPUMEHEHUEM MPaBUI
JIEUCTBUN c
BEKTOPAMH.
IIpssMmoyrosbHas

CUCTEMA KOOpAHWHAT B

AKTyanusupoBaTh
GakTel M METOJBI
IJIaHUMETPHH,
pEJIEBAHTHBIE  TEME,
MIPOBOJUTH aHAJIOTHH.
Onepuposatb
MOHSTHEM BEKTOpP B
MIPOCTPAHCTBE.
®opMyIMpOBATH
MIPABUIIO
napajuienenumneaa
pu CIIOKEHHUH
BEKTOPOB.
CknaaplBaTh,
BBIUUTATh  BEKTOPBI,
YMHOXaTbh BEKTOp Ha
YHUCIIO. N3yuyars
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MPOCTPAHCTBE.
Koopaunarsl BekTOpa.
[Ipocreiimue 3a1auu B
KOOpJMHATAX.  YTOJI
MEXIYy  BEKTOpamH.
CxasipHoe
MIPOMU3BEJCHUE
BEKTOPOB.
Brruncienne  yrios
MEXAY HpsAMBIMH H
TJIOCKOCTSIMU.
Koopaunarno-
BEKTOPHBIN METOJI IIPU
pelieHnn
Tr€OMETPUUYECKUX
3a1a4

OCHOBHBIE CBOKMCTBa
ITUX onepanuu.
[aBars onpeneneHue
NPAMOYTOJIbHOMN
CHUCTEMBI KOOpJUHAT
B IIPOCTPAHCTBE.
Beipasurs
KOOpAMHATBl BEKTOpPa
yepe3  KOOPAMHATHI
ero KOHIIOB.
BriBoauts,
HCII0JIb30BaTh
bopmyy JUTHHBI
BEKTOpa u
paccTosTHUSA ~ MEXKITY
TOYKaMUu. Breipaxats
CKaJIIPHOE

IPOU3BENICHNE
BEKTOPOB dYepe3 UX
KOODPIMHATHI,

BBIYUCIIATH yroma
MEKITY JBYMSI
BCKTOpaMu, ABYMs

npsiMbiMu. Haxoaute
YIOJd MEXIy MNpAMON
U TUIOCKOCTBIO, YTOJI
MEXITY JIBYMSI
MJIOCKOCTSIMU
AHATTUTUIECKUMU
METOJaMH.
BriBoguTs,
KCII0Ib30BaTh
dhopmyy paccCTOSTHUS




[ToBTOpEHHE,
00001IeHNE,
cucTeMaTusail
Ysl 3HAHUI

OBILIEE
KOJIMYECTBO
YACOB 130
[TIPOTPAMME

34

OcHOBHBIE  (QUTYpBHI,
(axThl, TEOPEMBI
Kypca IUIAHUMETPUH.
3anauu IJIaHUMETPUU
u METObI ux
pemierusi. OCHOBHBIE
burypsl, (haKThI,
TEOPEMBI Kypca
CTEpEOMETPUH.

3amauu CTepeoMeTpUH
Y METOJIbl UX PELICHUs

oT TOYKHU 0
IIJIOCKOCTH

Pemate mpocteiimue

3a/1a4u Ha
HaxXO0XJCHHUE JUTMH U
yIJIOB B
reOMETPUYECKUX

¢burypax, mpUMEHSTH
teopemy I[ludaropa,
TEOPEMbI CHHYCOB H
KOCHHYCOB.
Haxomute momanb
MHOTOYTOJIbHUKA,
kpyra. Pacno3HaBaTh
nofo0HbIE  (PUTYDHI,
HAXOJUTh OTHOIICHUS
JUIMH W ILIOLIAJEeH.
Hcnons3zoBare  mpu
peleHnu
CTEPEOMETPUIECKUX
3agad (akTtel W
METOIBI
TJIAHUMETPUHU

https://www.yaklass.ru/




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3y4YeHUS

DJIeKTPOHHbIe  HH(POBHIE
o0pa3oBaTe/IbHbIE PecypChl

OCHOBHBIE TIOHSATHS CTEPEOMETPHH:
TOYKa, npsiMasi, IUIOCKOCT,
npoctpanctBo. [IpaBuna n3odpakeHus
Ha pPHUCYHKaX: M300pakeHUs
TUTOCKOCTEH, IMapaJICIbHBIX MPSMBIX
(OTpe3KOB), cepearHBI OTPE3Ka

Ilonstus: MEPECCKAOIMUCCs
IJIOCKOCTH, IEPECCCKAOIINECCA IIpsAMasi 1
INJIOCKOCThb

ITousTHsA: IepeceKaronmecs
IIJIOCKOCTH, IIEPECEKAIOIIHECS ITpsIMast U
IIJIOCKOCTh

3HAKOMCTBO €  MHOI'OIpaHHUKAMH,

I/I306pa)KeHI/Ie MHOT'OT'PAaHHUKOB Ha
PUCYHKAX, HA MPOCKIIHMOHHBIX YEPTCIKAX

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

Hauanpueie cBemenuss o KyOe u
nupaMujie, X pPa3BEPTKU M MOJIEIIH.
CeueHHsI MHOTOTPAaHHHUKOB

https://www.yaklass.ru/

HawanpHble cBemenus o Kybe wu
nupaMue, X pPa3BEPTKH M MOJAEIH.
CeueHHsI MHOTOTPAHHHUKOB

https://www.yaklass.ru/

Iousarue 00 aKCHOMaTUYECKOM
MOCTPOEHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CICACTBUS U3 HUX

https://www.yaklass.ru/

IMousTHeE 00 aKCHOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICACTBHSI U3 HUX

https://www.yaklass.ru/




ITonsarue 00 aKCHOMAaTHYECKOM https://www.yaklass.ru/
9 MOCTPOCHUU CTEPEOMETPUHU: aKCUOMbl 1

CTEPEOMETPUU U CIEACTBUSI U3 HUX

ITonsarue 00 aKCHOMAaTHYECKOM https://www.yaklass.ru/
10 MOCTPOEHUU CTEPEOMETPUU: aKCHOMBI 1

CTEPEOMETPUU U CIAEACTBUSI U3 HUX

B3anMmHOE pacnosnoxeHue IpsIMBIX B https://www.yaklass.ru/
11 MIPOCTPAHCTRE: nepecekaromuecs, 4

napajuleJibHble M CKPELIMBAIOLIUECs

psIMbIe

[TapamiensHOCTH MPSIMBIX u https://www.yaklass.ru/

IJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuiebHbIC psIMbIE B 1

IIPOCTPAHCTBE; MMAPAIIEIBHOCTh TPEX

MPSIMBIX

[TapannenpHOCTD MIPSMBIX U https://www.yaklass.ru/
13 IIJIOCKOCTEMN B MIPOCTPAHCTBE: 1

[TapanneapbHOCTh OPSIMOM U MIIOCKOCTH
14 VYTIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMH 1 https://www.yaklass.ru/
15 Yroa Mexay npsmMbIMU B IpocTpadcTBe 1 https://www.yaklass.ru/
16 VYroa Mexay npsmMbIMU B IpocTpaicTBe 1 https://www.yaklass.ru/
17 [TapannenbHOCTB IUIOCKOCTEH: 1 https://www.yaklass.ru/

napajuieiabHble INIOCKOCTH
18 CaoiicTBa napajljIeNbHBIX MIIOCKOCTEH 1 https://www.yaklass.ru/

IIpocreiimne MIPOCTPAHCTBEHHBIE https://www.yaklass.ru/
19 ¢Gurypsl Ha IJIOCKOCTH: TeTpayap, kyo, 1

napajuiesenumnes
20 [TocTpoeHue ceueHuit 1 https://www.yaklass.ru/
21 [TocTpoenue ceueHuit 1 https://www.yaklass.ru/
22 Kontponbnas padota o reme "[Ipsvbie 1 https://www.yaklass.ru/

M IUIOCKOCTH B  TPOCTPAHCTBE.




23

24

[TapamiensHOCTD IIPSIMBIX u
IJI0CKOCTEN"

[lepieHAMKYIAPHOCTE ~ NPAMOM  H
IUIOCKOCTH: MepHEHANKYIISIPHBIC
IpsIMbIE B IPOCTPAHCTBE

[Tpsimbie napasuiesibHble u
NEePHEHANKYIISIPHBIC K IJIOCKOCTH

https://www.yaklass.ru/

https://www.yaklass.ru/

25

26

[Ipssmble rapasulieJIbHbIC U
NEPIEHIUKYJISPHBIE K IITIOCKOCTH

[TpusHak NEPIEHIUKYJIIPHOCTU
IIPSIMOM M INIOCKOCTH

https://www.yaklass.ru/

https://www.yaklass.ru/

27

[TpusHak NEPIEHIUKYJIIPHOCTU
IIPSIMOM U INIOCKOCTH

https://www.yaklass.ru/

28

29

Teopema 0 npsAMON NEepHIEHAUKYISIPHON
IIJIOCKOCTH
TeopeMa 0 npsAMON NEPIECHANKYISAPHON
IUIOCKOCTH

https://www.yaklass.ru/

https://www.yaklass.ru/

30

31

32

Teopema o npsAMON epHIEHANKYISIPHON
IIJIOCKOCTH

[Tepnienqukysip U HaKJIOHHBIE:
paccTosiHie OT TOYKHU JI0 IUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIJIOCKOCTH
[Tepnien gukysip u HaAKJIOHHBIE:
paccTosiHuE OT TOYKU JO IUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

33

[Tepnien gukysip u HAaKJIOHHBIE:
pPacCTOsIHUE OT TOYKU [0 IIJIOCKOCTH,
paccTosiHue OT NMPSAMOM J0 MIIOCKOCTH

https://www.yaklass.ru/

34

[Tepniengukymsip u HAKJIOHHBIE:
paccTosiHie OT TOYKH JI0 IUIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TIIOCKOCTH

https://www.yaklass.ru/




35

36

Yriel B HPOCTPAHCTBE: YIOJd MEXAY
PSIMOM U TNIOCKOCTBIO

JByrpaHHblii yroJyi, JUHEHHBIA yroj
JBYTPaHHOIO yria

https://www.yaklass.ru/

https://www.yaklass.ru/

37

38

39

40

JIByrpaHHBI yTOJ, JIMHEHWHBIA YTrOJ
JBYTPaHHOI'O yrja

[TepnieH UKy ISIPHOCTD IJIOCKOCTEM:
IpU3HAK TEPHEHAUKYISPHOCTH ABYX
IJIOCKOCTEMN

[TepnieH UKy ISIPHOCTD IJIOCKOCTEM:
IpU3HAK MEPHEHAUKYSIPHOCTH JBYX
IJIOCKOCTEMN

[IepnieHAUKyYIAPHOCTH IIJIOCKOCTEM:
IPU3HAK MEPHEHAUKYJSIPHOCTH JBYX
IIJIOCKOCTEMN

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

41

TeopeMa 0 TpEX NepHEeHANKYIISIPax

https://www.yaklass.ru/

42

TeopeMa 0 TpEX NepHeHANKYIISIPax

https://www.yaklass.ru/

43

TeopeMa 0 TpEX NepHeHANKYIISIPax

https://www.yaklass.ru/

44

45

46

KontponpHas pabora mo TeMam
"IlepneHIUKYISIPHOCTh  NPSMBIX U
riockocTeil" u "YTIIbl MeXTy IpSIMBIMU
Y TUIOCKOCTSIMH"

ITousTue MHOr'orpaHHvka, OCHOBHBIC
9JICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC
u HCBBIITYKIIBIC MHOTI'OTPpaHHUKU;
pasBépTKa MHOT'OrpaHHUKa

[Ipusma: n-yronpHas mpu3Ma; rpaHd U
OCHOBaHUS  NpPU3MBL, OpAMas U
HaKJIOHHAs MPU3MBI; OOKOBasl U MOJIHAS
HOBEPXHOCTh IPU3MBI

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

47

[Tapannenenunen, MPSAMOYTOJIbHBIN
NapaJuIeJICIUIIE ] M €r0 CBOMCTBA

https://www.yaklass.ru/




48

[IupamMupa: n-yroiapHas nUpamMuza,
TpaHM W  OCHOBaHHWE HIHPAMHUIbI;
OokOBass M TOJHAas IOBEPXHOCTh
NUpaMUZIbl; TpaBUIbHAS M yCEUEHHAs
nupamuia

https://www.yaklass.ru/

49

50

51

[IpaBuiIbHBIE MHOTOTPAaHHUKHU: TIOHSTHE
IIPABHIILHOTO MHOTOTPaHHHKA;
NpaBWIbHAS TIpU3Ma ¥ TpPaBUIbHAS
NUpaMyuia; TMpaBWIbHAS TPEYroJibHas
NUpaMHJia W TPABWIBHBIA TeTpadp;
KyO

[TpencraBnenue 0 IIPaBUIIBHBIX
MHOTOTPaHHHUKAX: OKTadAp, JOACKAIP
U UKOCadIp.

CI/IMMeTpI/IH B IMPOCTPAHCTBE:
CUMMCETpPUA OTHOCHUTCIIBHO TOYKH,
HpHMOfI, IIJIOCKOCTH. DIIEMEHTBI
CUMMCTPUU B nupaMuaax,
napajjejenuIic1ax, IMPAaBUJIBHBIX
MHOTI'OIrpaHHHUKax

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

52

53

Brruncnenune 2JIEMEHTOB
MHOTOTPaHHUKOB: pPEOpaA, aUaroHalu,
yTIIBI

[Inomans OOKOBOM MOBEPXHOCTH U
IIOJIHOM MTOBEPXHOCTH MPSMOU MPU3MBI,
IJIOIIAaAb  OCHOBAHWHM, Teopema o
OOKOBOM MOBEPXHOCTH NPSIMOM MPU3MBI

https://www.yaklass.ru/

https://www.yaklass.ru/

54

[Tnomans OOKOBOW TOBEPXHOCTH U
MOBEPXHOCTU TMPABUIBHOU MHPAMUJIBI,
TeopemMa O IUIOIIA A OOKOBOM
MIOBEPXHOCTH YCEUYEHHOU MUPAMUBI

https://www.yaklass.ru/

55

KontponpHast  pabota 1o  Teme
"MHuororpaHHuku"

https://www.yaklass.ru/




56 ITousarue 06 00BEMeE 1 https://www.yaklass.ru/
57 O0BEM TUpPaMHU/TBI 1 https://www.yaklass.ru/
58 O0BEM TUpaMHTBI 1 https://www.yaklass.ru/
59 O0BEM TUpPaMHUTBI 1 https://www.yaklass.ru/
60 O0BEM TUpPaMHU/TBI 1 https://www.yaklass.ru/
61 O0BEM IpU3MBI 1 https://www.yaklass.ru/
62 O0BEM IPU3MBI 1 https://www.yaklass.ru/
63 O0BEM IPU3MBI 1 https://www.yaklass.ru/
64 KontponbHass  paGora 1o  TeMme 1 https://www.yaklass.ru/

"O0BEMBI MHOTOIPaHHUKOB"

[ToBTOpeHwMeE, 000011eHE https://www.yaklass.ru/
65 cucreMaru3anus 3HaHui. [locTpoeHue 1

CE€YEHUI B MHOTOI'PAHHUKE

[ToBTOpeHue, 00001IeHNE https://www.yaklass.ru/

crucTeMaTu3alus 3HaHul. BeruuciaeHue
66 pacCTOSTHUM: Me)K)_'[yv)IBYMfI TOYKAMHU, OT 1

TOYKH JO0 TPSAMOH, OT TOYKH JO

TUTOCKOCTH, MKy CKPEITUBAIOIITUMUCS

IPSIMBIMU
67 Wrorosas koHTpoJsibHas paboTa 1 https://www.yaklass.ru/

[ToBTOpEHHE, 00001IeHNE https://www.yaklass.ru/

cHucTeMaTu3alus 3HaHul. BeruuciaeHue
68 VIJIOB:  MEXIYy CermnBafomvHMncsl 1

MPSIMBIMH, MEXITy psIMOU U

IUIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTIIOB

MEXK]Ty TNIOCKOCTSIMH

OBHIEE KOJIMYECTBO YACOB 11O 68

[TPOT'PAMME




11 KUIIACC

Ne i/t

Tema ypoka

Cbhepa w map: ueHTp, paguyc,
IUuaMeTp; IUIOMIaJlb  MOBEPXHOCTH
chepsl

B3aumHoe pacmonoxenue chepsl u
TUIOCKOCTH; KacaTeJIbHast IIIOCKOCTh K
chepe; iomaab chepsl
N3obpaxkenue cdeppl, mapa Ha
mockocTu. CeyeHus mapa

KoaunuyecTBO 4acoB

KonTpoabubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE undgposbie
o0pa3oBaTe/ibHbIE PeCYpPChI

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

[unmuuapuyeckas MMOBEPXHOCTb,
oOpasyromue HAJTUHIPUYECKON
MOBEPXHOCTH, OCh UUJIMHAPHUYECKON
IOBEPXHOCTH

https://www.yaklass.ru/

Hununap: ocHoBaHus M OOKOBas
MOBEPXHOCTh, OOpa3yromas u OCh;
IUIOI[aasL OOKOBOHM M MOJHOM
MMOBEPXHOCTHU

N3o6paxenune WIHH]IpA Ha
MIOCKOCTH. Pa3BépTka nwmmuHIpA.
Ceuenus uunuHApa (MJIOCKOCTBIO,
napasuiebHON 158107
MEPIECHIUKYISIPHON OCH IIMIUH/IPA)
Konnueckas MOBEPXHOCTb,
oOpasyromue KOHHYECKOU
MOBEPXHOCTH, OCb M  BEpIIMHA
KOHUYECKOM MOBEPXHOCTH

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

Konyc: ocHoBaHMe W BepllUHA,
oOpa3ymomas ¥  OCh; IUIOIIAIh
OOKOBOW M MOJTHOW MMOBEPXHOCTH

https://www.yaklass.ru/




VYceu€HHBI KOHYyC: oOpasymromue u
BBICOTAa; OCHOBaHMs U  OOKOBas
IIOBEPXHOCTh

https://www.yaklass.ru/

10

N300pakeHre KOHyca Ha IJIOCKOCTH.
Pa3pépTtka konyca. CedeHusi KOHyca
(TI10CKOCTHIO, napajuIeaIbHON
OCHOBAHHUIO, u IJIOCKOCTBIO,
MIPOXOJSIIEH yepe3 BEPUIMHY)

https://www.yaklass.ru/

11

12

13

KomOunammst Tenm  BpameHuss |
MHOT'OTPaHHHKOB

MHOTOrpaHHUK, OIMHUCAHHBIH OKOJIO
cheppl;  cdepa, BHOUcCaHHAT B
MHOTOTPAHHKK MJIM B TEJIO BPAICHUS

I[Tonatue 00 o00BéMe. OCHOBHBIE
CBOMCTBa 00BLEMOB TeEIl

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

14
15

16

O0BEM LMIAMHIpPa, KOHYCA

O06BEM mapa u riomazb chepst
ITonoOHBIE Tema B MHPOCTPAHCTBE.
CooTHOIIEHNST MEXIy IUIOUIAIIMHU

MOBEpXHOCTEH, 00bEMaMU MOJOOHBIX
Ten

https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

17

18

KonTponbnas pabora no remam "Tena
BpameHus" u "O0beMbl Ten"

Bektop Ha  TUIOCKOCTH U B
MIPOCTPAHCTBE

https://www.yaklass.ru/

https://www.yaklass.ru/

19
20

21

CoXeHHE U BBIUNTAHHUE BCKTOPOB
YMHOXEHHUE BCKTOpPA HA YUCJIO

PasnoxxeHue BekTOpa 1O  TpéM
HEKOMIUTAHAPHBIM BEKTOPaM.
[IpaBuio mapannenenumnena

https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/




22

Pemenne 3amay, CBA3aHHBIX C
NPUMEHEHUEM TpaBUil JCHCTBUH C
BEKTOpaMHU

https://www.yaklass.ru/

23

24

KoopanHaTHO-BEKTOPHBIM METOX IpU
pEILIECHNN T€OMETPUYECKUX 3a/1a4

[IpsmoyronbHas cucreMa KOOPAMHAT
B IIPOCTPAHCTBE. Koopaunatsl
BekTopa. [Ipocreiimme 3amaun B
KOOPJAHMHATAX

https://www.yaklass.ru/

https://www.yaklass.ru/

25

26

VYron mexay Bekropamu. CkansipHoe
MIPOU3BE/ICHNE BEKTOPOB

Breruucnenue YIIJIOB MCXKAY MPAMBIMHA
" IJIOCKOCTAMU

https://www.yaklass.ru/

https://www.yaklass.ru/

27

28

KonrponsHast paGora mo  Teme
"BekToppl M KOOpIMHATBl B
mpocTpaHcTee”

[ToBTOpEHuUe, o0o0mIeHue u
cucremarnzanus 3HaHWH. OCHOBHEBIC
¢burypsl, ¢GakTel, TeopemMbl Kypca
TUTAHUMETPUH

https://www.yaklass.ru/

https://www.yaklass.ru/

29

30

31

[ToBTOpEHwME, 00001IeHNe u
cucremaruzanus 3HaHuil. OCHOBHBIE
¢urypsl, (GakTbl, TEOpeMbl Kypca
TUTAHUMETPUHI

[ToBTOpEHwUe, 00o01mIeHme u
cucTeMaTu3alus 3HaHUW. 3ajgadu
TUTAHUMETPUHU M METOJIbI UX PELICHUS
[ToBTOpEHwUe, 00o001IeHme u
cucTeMaTu3alus 3HaHUW. 3ajgadu
TUTAHUMETPUHU H METOJIBI UX PELICHUS

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

32

[ToBTOpEHME, 000011eHNE u
cucreMaTrmni3anusia 3HaHI/II>'I. OCHOBHBIG

https://www.yaklass.ru/




¢burypnl, (GakTel, TEOPEMBI
CTepEeOMEeTpUH

Kypca

33 HroroBasi kKoHTpoIbHAs paboTa 1 https://www.yaklass.ru/
34 [ToBTOpEHME, o6o6umeHI/Ie n 1 https://www.yaklass.ru/
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB 11O 34

I[TPOTPAMME




OIEHOYHBIE MATEPHAJIbI

MaremaTtuka (anredpa, reoMeTpHsi, BEpOSTHOCTh U CTATUCTHKA)

OcHOBHBIMU (hOpMaMM MPOBEPKH 3HAHUN M YMEHHMH ydalluXxcs 110 MaTeMaTHKe SBIISIOTCS
MUCHMEHHAs! KOHTPOJIbHAS paboTa, TECTUPOBAHUE U YCTHBIN OMPOC.

[Ipy oLeHKEe NHUCBMEHHBIX M YCTHBIX OTBETOB YUYUTEIb B IEPBYIO OYEpPEIb YUUTHIBACT
[IOKA3aHHbIE y4yallUMHCS 3HaHHUA M yMeHMs. OLEeHKa 3aBUCUT TaKK€ OT HAJIUYMS U XapakTepa
MOTPEIIHOCTEN, AOMYIIEHHBIX YYaIllUMHUCH.

Cpenu mOTpemIHOCTEeH BBLACTSAIOTCS OWHMOKM M HemoyeThl. llorpemHocTs cyuTaeTcs
OLIMOKOH, €ClIi OHAa CBHJIETEJIbCTBYET O TOM, YTO YYEHUK HE OBJAJeJl OCHOBHBIMU 3HAHMSIMH,
YMEHMSIMH, YKA3aHHBIMU B IIPOTPAMME.

K HenoderaM OTHOCATCS MOIPEHIHOCTH, CBUACTEILCTBYIOIINAE O HEJOCTATOUYHO IOJHOM WA
HE/IOCTaTOYHO NMPOYHOM YCBOSHHHM OCHOBHBIX 3HAHWUN W YMEHHUH WM 00 OTCYTCTBUHM 3HAHHM, HE
CUMTAIOLIMXCS B IPOrpaMMe OCHOBHBIMU. Heoueramu Takyke CUMTAOTCS: MOTPEIIHOCTH, KOTOPbIE
HE MPUBEIH K HCKAKEHUIO CMbICJIA TIOJyYEHHOT0 YUEHUKOM 33JaHUs WM CII0C00a €ro BBIIOJIHEHUS;
HEeaKKypaTHasl 3al1Ch; HEOPEKHOE BHIIIOJIHEHUE YepTexKa.

['panuna Mexay ommbOKaMu U HEOUYETaMU SIBJIIETCS B HEKOTOPOM cTeneHu ycinoBHOM. [lpu
OJHUX OOCTOATENbCTBAX JONYILIEHHAs YYallUMUCA IOIPEIIHOCTh MOXKET paccMaTpUBaThCS
YUUTENIEM KaK OmrOKa, B IPyroe BpeMsl U IPU APYTUX OOCTOSATENBCTBAX - KAK HEJJOYET.

3amaHus A1 YCTHOTO M IIMCBMEHHOIO OIIPOCa YYallUXCsl COCTOST W3 TEOPETUYECKUX
BOIIPOCOB U 3ajau.

OTBeT Ha TEOPETHUECKUI BOIIPOC CUUTAETCS Oe3yNpeuHbIM, €CIIU 110 CBOEMY COJIEPKAHHIO
IIOJIHOCTbIO COOTBETCTBYET BONPOCY, COACPKHUT BCE HEOOXOAMMBIE TEOpETHYECKHE (aKThl s
00OCHOBAHHBIE BBIBOJIbI, @ €r0 H3JI0XKEHHE U NMUCbMEHHAs 3allUCh MATEeMaTHYECKU I'PAaMOTHBI U
OTJIMYAIOTCS [1OCJIEJOBATEIBbHOCTBIO U AKKYPATHOCTBIO.

Pemenue 3anaun cuntaercs 0e3ynpedHbIM, €CIH MIPABUILHO BBIOPaH CIIOCO0 pelIeHus, caMo
pelIeHrne CONMPOBOXKIACTCS HEOOXOJUMBIMU OOBSCHEHUSMH, BEPHO BBINOJIHEHbl HY)KHBIE
BBIUMCIICHUS U ITPeoOpa30oBaHus, MOJIYUYEeH BEPHBII OTBET, OCIEI0BATENIBHO U aKKYPaTHO 3alIMCaHO
pelieHue.

Y4uTenp MOKET MOBBICUTh OTMETKY 3a OPUTMHAJIbHBINA OTBET HA BOIIPOC MJIM OPUTHHAIBHOE
pelIeHne 3a/1a4u, KOTOpPbIe CBUAETEIBCTBYIOT O BBICOKOM MaTeMaTHUYE€CKOM Pa3BUTHH yUalllerocs; 3a
perieHue 0oJiee CI0KHOM 3a/1a4M T OTBET Ha O0J1ee CI0XKHBIN BONPOC, MPEUI0KEHHBIE yyalleMycs
JIOTIOJIHUTEIBHO MOCIIE BBIIOJIHEHUS UM 3aJJaHUH.

Kpurepun ommobox:

K rpyObiM ommbkamM OTHOCSATCS OMIMOKH, KOTOpble OOHApYXUBAIOT HE3HAHME YYalllUMUCS
¢dbopMmy, mpaBWil, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE HMX NPUMEHATh; HE3HAHHE NPHEMOB
pelIeHns 3a/1a4, pacCMaTPUBAEMbIX B YUeOHHMKAX, a TAK)K€ BHIUUCIUTENbHbIE OIIMOKY, €CJIM OHU He
SBJIAIOTCS OITUCKO;

K HerpyObIM ommbKkaM OTHOCSTCS: OTEPsl KOPHS UM COXPaHEHHE B OTBETE MOCTOPOHHETO
KOpH$; oTOpacsiBaHue 0e3 0OBSICHEHUH 0IHOTO U3 HUX U PaBHO3HAYHBIE UM;

K Hemodyeram OTHOCSTCS: HEpalMOHAJIbHOE pELIEHHE, OMHUCKH, HEAOCTaTOYHOCTh WIIN
OTCYTCTBUE MOSICHEHUI, 000CHOBaHUH B pEIICHUSX.

O1ieHKa YCTHBIX OTBETOB

OTBeT OLIEHNBAETCS 0TMETKOM «5», €ClIM YUEHHUK:

MOJIHO PACKPBUI COJepXKaHHe MaTepuana B 00beMe, MPEeayCMOTPEHHOM IMpOrpaMMmon H
yu4eOHUKOM, a TaKkKe MPOJAEMOHCTPUPOBAJ 3HAHMS MPEBBILAIOIINE HOPMBI IPOTPAMMBI Ul 3TOTO
KJIacca,

W3JI0KNJI MaTEpUajl FPaMOTHBIM SI3bIKOM B OIIPEIETIEHHOMN JIOTHYECKON TI0CIIE10BATEIbHOCTH,
TOYHO MCIOJIb3Yys] MATEMAaTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY,

NPaBUJIBHO BBITOIHUI PUCYHKH, YEPTEXKH, TPAPHUKH, COMYTCTBYIOIINE OTBETY;

II0Ka3ajJ YMEHUE WUIIOCTPUPOBATh TEOPETUUECKHUE ITOJIOKEHHUSI KOHKPETHBIMH IIPUMEPAMH,
IIPUMEHSTh UX B HOBOM CUTYyallMH IPU BBIITOJIHEHUHU IPAKTUUYECKOTO 3aJaHMs;

IIPOJCMOHCTPUPOBAJI ~ YCBOCHME  paHee  H3YYCHHBIX  COIYTCTBYIOIIMX  BOIPOCOB,
c(OPMHPOBAHHOCTH M YCTOMUMBOCTD UCIIOJIB3YEMBIX ITPU OTPabOTKE YMEHUI 1 HABBIKOB;



OTBeYaJl CAMOCTOSITEIIBHO.

OTBeT OlLIEHUBACTCS OTMETKOI «4», €ClIi OH yJIOBJIETBOPSIET B OCHOBHOM TPEeOOBAHHSIM Ha
OIICHKY «5», HO TIPH 3TOM UMEET OJINH U3 HEJTOCTATKOB!

B U3JIOKEHUHW JIONMYIIEHBI HEOONbIIME TPOOeNbl, HE WCKA3WBIIUE MAaTEMaTUYEeCKOe
coJiepKaHue OTBETA;

JIOMYILIEHbl OJMH — JIBa HEJIOYeTa IPU OCBEUICHUUM OCHOBHOT'O COJIEp>KaHUSI OTBETA,
HCIIPaBJICHHBIC 110 3aMEYAHHUIO YUUTEIS;

JIOTTYIICHBI OMMOKa WK 00Jiee IBYX HEIOUYETOB IMPU OCBEIICHUH BTOPOCTEIICHHBIX BOITPOCOB
WJIU B BBIKJIAJIKAX, JIETKO UCITPABJICHHBIC 110 3aMEUAHUIO YUUTEIS.

OtMeTKa «3» CTaBUTCS B CIEAYIONIUX CIIydasx:

HEIOJTHO MJIM HETOCIIE0BATEIbHO PACKPBITO COJIEpKaHUE MaTepHuasia, HO TIOKa3aHo oOIee
IMOHMMAaHKE BOIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUS, IOCTATOUHbIC JJI JAIbHEHIIIETO YCBOCHUS
porpaMMHOTO Matepuaia (omnpeneneHHble «TpeboBaHMAMH K MaTEMaTHYECKOH IOJATOTOBKE
YUALIUXCSD);

UMEJTUCh 3aTPYAHEHUS WU JOMYIIEHBI OMMOKUA B ONPEACICHUH TOHATHH, UCIIOJIb30BaHUN
MaTeMaTUYeCKOM TEPMHUHOJIOTHH, YEPTEKax, BBIKIAJKAX, HCIPABICHHBIE TIOCIE HECKOJIBKUX
HaBOISIIUX BOIMPOCOB YUUTEIIS;

YYCHUK HE CHpPAaBWICS C MPUMEHEHHEM TEOpPUM B HOBOM CHUTYallMM IPU BBITOJHEHUU
MMPAaKTUYECKOT0 3aJaHus, HO BBIMOJHUI 3aJlaHus 00S3aTEIIbHOTO YPOBHS CJIOKHOCTH IO JaHHOU
TEME;

MpU 3HAHUU TEOPETHYECKOTO MaTepuaja BBIABICHA HeEIOCTaTO4YHas CHOPMHPOBAHHOCTH
OCHOBHBIX YMEHUH U HaBBIKOB.

OTMeTKa «2)» CTaBUTCS B CIICAYIOMINX CIIydasax:

HE PACKPBITO OCHOBHOE COJIEp)KaHUE yueOHOTO MaTepHraa;

oOHapy»KeHO HE3HAHUE WU HETIOHMMAaHKe YUeHUKOM OOJbIIEH UK Hanbosee BaKHOM 4acTu
y4eOHOro MaTepuana;

JOTYIICHB OMIMOKM B OMNpEAENCHUH TMOHSATHH, TpPHU HUCHOIb30BAHUU MaTeMaTHYEeCKON
TEPMHUHOJIOTHH, B PUCYHKAX, YePTEKaxX WK rpadukax, B BEIKJIAJKAX, KOTOPbIE HE UCIIPABJICHBI MTOCTIE
HECKOJIbKMX HABOJIAIIMX BOIPOCOB YUUTEIIS.

OrieHKa MTUChMEHHBIX KOHTPOJIBHBIX pa0OT M TECTUPOBAHUS

OtMeTKa «5» CTaBUTCS, €CIIH:

paboTa BBINIOTHEHA TTOTHOCTHIO;

B JIOTHUECKUX PACCYKICHUSIX U 000CHOBAHUU PEUICHUS HET MPOOENIOB U OMIHOO0K;

B PEIICHUH HET MAaTEeMaTHYECKUX OIITHOOK;

OTtMmeTka «4» CTaBUTCS, €CIIN:

paboTa BBITIOJHEHA TIOJHOCTHIO, HO OOOCHOBAHHS IIIArOB PEIIEHUS HEAOCTATOYHBI (eCin
yMeHHe 000CHOBBIBATH PACCYKIEHUS HE SIBISLIOCH CIIEUATbHBIM O0BEKTOM MPOBEPKH);

JIOTyIIIeHa OJIHA OIMMOKa WJIM JBa-TPH HEIOYETa B BBIKJIAJKAX, PUCYHKaX, YepTekax WU
rpadukax (ecimu 3Tu BUJBI paOOTHI HE SIBISUTUCH CIIEIIHATEHBIM 00bEKTOM MPOBEPKH).

OTtMmeTka «3» CTaBUTCS, €CIIN:

JOTIYIIEHBI O0Jiee OAHON OMMOKK UK O0Jiee IBYX-TPeX HEAOYETOB B BBIKJIAKAX, UEPTEKAX
uu rpadukax, HO yJaluics BIaJeeT 00s3aTeIbHBIMA YMEHUSIMH TI0 TIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIN:

JIOTYIIEHbI ~ CYIIECTBEHHBIE OIMMOKHM, TIOKa3aBIIHE, YTO YYaIlWicsI HE BJaJeeT
00s13aTeTbHBIMHA YMEHHSIMHU 110 IAaHHOM TeMe B TIOJTHOM Mepe.

TecToBbIe pabOTHI OIICHUBAIOTCS CICTYIOITUM 00pa3oM:

«5» -90—100 %;

«4» - 70 — 89 %:;

«3» -50—-69 %:;

«2» - 0-49 %,



MMPOBEPSEMBIE TPEBOBAHHMSI K PE3VJIBTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

10 KJIACC

Kon .

HpoBEpsIEMOro IIpoBepsiemble _ TPEIMETHBIE  Pe3y.ILTaTHl  OCBOGHHsS  OCHOBHOI

pesyibraTa 00pa3oBaTe/IbHON MPOrpaMMbI CpeIHero o01ero o0pa3oBanus

7 ["'eomerpus

7.1 OnepupoBaTh MOHATUSMH: TOYKA, TIPsMasi, MJIOCKOCTh

79 [TpuMeHSITh aKCHOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX TPU PEIICHUH
TEOMETPHYSCKUX 3a7a4

73 OnepnpOBelTb MOHSITHSIMH: TTAPAIICIIBHOCTh U TIEPIICHIUKYJISIPHOCTD MPSMBIX H
TUIOCKOCTEH

74 KrnaccudumupoBaTh B3aUMHOE pACIOJIOKCHHE TPSIMBIX U IUIOCKOCTEH B

MIPOCTPAHCTBE

OnepupoBaTb MOHATUSAMU: JIBYTPAHHBIA yroj, IpaHU JBYTPAHHOrO yria, pedpo
7.5 JIBYITPAaHHOI'O yIVla, JIMHEWHBIA YIroJl JBYIPAHHOIO YIJa, TpagycHas Mepa
JBYTPaHHOTO yTria

OHGpHpOBaTL INOHATHUAMHA: MHOTI'OI'PAHHHK, BBIHYKHBIﬁ u HGBLIHYKJ'IBII‘/‘I
MHOTI'OI'paHHUK, 3JICMCHTEI MHOTOI'pPaHHHKa, HpaBI/IJII)HHﬁ MHOI'OI'paHHHUK

7.6

Pacno3HaBarh OCHOBHEIC BUJbI MHOI'OI'PAaHHWKOB (HI/IpaMI/II[a, mnpusma,

7.7 .
IpSMOYTOJIbHBIN Mapasuienenunesn, Kyo)

KJ'IaCCI/I(l)I/II_II/II)OBaTB MHOT'OT'paHHUKH, BLI6I/Ipa$[ OCHOBaHMUA NI KJ'IaCCI/I(I)I/IKaLII/II/I
7.8 (BI)IHYKJ'II)IC W HECBBIIIYKJIIBIC MHOTI'OI'PaAaHHWKH, IPaBUIJIBHBIC MHOT'OTpPaHHUKH,
MMPSAMBIC U HAKJIOHHBIC ITIPU3MBI, napanneﬂenﬂnezlbl)

7.9 OnepupoBaTh MOHATHUSAMH: CEKYIIasi INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
710 OOBSICHIATh TNPUHIUIBl MOCTPOCHUS CEYEHHH MHOTOIPAaHHUKOB, HCIOIb3Ys
METOJ CIIEJI0B
CtpouTh ceyeHHss MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIIOJIHATH (BBIHOCHBIC)
7.11 IJIOCKHUE YEPTEXU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (QUTYp: BUI CBEPXY, COOKY,

CHU3Y

Pemiate 3ala4Yi Ha HAXOKACHUC I'COMETPUUYCCKUX BCJIIMYUH I10 06pa3uaM nin
ajIropurMaM, NpUMCHAA H3BCCTHBIC AHAJIUTHUYCCKUC MCETOJABI IPU PEHICHUU

7.12 CTAaHAAPTHBIX MAaTCMATUUYCCKUX 3a/1a4 Ha BBIYHUCIICHUC paCCTOﬂHI/Iﬁ MCKAY ABYMA
TOYKaMH, OT TOYKH 10O HpﬂMOﬁ, OT TOYKHM OO0 INIOCKOCTH, MCEXAY
CKpPCIIUBAOIHUMUCA ITPAMBIMU

Pemate 3a7aun Ha HaxXOXJIEHUE I€OMETPHUYECKUX BEIMYUH MO0 oOpasnam WiH

aNropuT™MaM, NPUMEHSS W3BECTHbIE AHAIUTUYECKHUE METOJbl TNPHU pPELICHUH
7.13 CTaHJApPTHBIX MaTEMAaTUYECKUX 3a7ad HA BBIUMCICHHE YIJIOB MEXIY

CKpEIIMBAIOIIUMUCA MPSAMBIMU, MEXAY NPSIMOH U IUIOCKOCTBIO, MEXIY

IJIOCKOCTSIMH, IByTPaHHBIX YIJIOB

Bbruucnare 00bEMBI M MIIOLIAAU TOBEPXHOCTEH MHOIOI'pDAaHHHMKOB (TpHU3Ma,
7.14 nupamMpia) ¢ TpUMEHEHHeM (OpMyJl, BBIYHCIATH COOTHOIICHHUS MEXITY

IUIOINAASIMU TOBEPXHOCTEH, 00BEMaMU MOJOOHBIX MHOIOI'PaHHUKOB

OrnepupoBaTh NOHATUAMU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U MIJIOCKOCTh
CUMMETPUH, IICHTP, OCh U TIOCKOCTh CHMMETPHH (DUTYPBI

7.15




W3Bnekatb, TpeoOpa3oBbIBAaTh W WHTEPIPETHPOBATH HMH(DOpPMAIMIO O

7.16 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX QUTypax, MPEACTABICHHYIO Ha YepTexax U
pUCYHKax
[TpumeHsTh TeoMeTpruyeckre (PakThl IS PELICHUS CTEPEOMETPHUECKUX 3a/1ad,

7.17 MPEJOJIaraloliuX HECKOJbKO IIaroB PEIICHUs, €CIU YCJIOBHS NPUMEHEHHS
3aJ1aHbl B SIBHOH (opme

718 IIpuMeHATs  mpocTeWlMe  IPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHIX 3a]1a4

719 [TpuBOIUTH MPUMEPHI MaTEMAaTHUYECKHX 3aKOHOMEPHOCTEN B MPUPOJAE U KU3HU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB IT€OMETPUU B UCKYCCTBE
[IpyuMeHsTh TMONMy4YEHHbIE 3HAHUS Ha IMPAKTUKE: AaHAJIU3UPOBATh peaJbHbIE
CUTyallud U TPUMEHSITh H3yYEHHBIC IMOHSATHS B IPOLIECCE MOMCKA pPELICHUS
MaTeMaTHYeCKHu COPMYIMPOBAHHOW NPOOJIEMBI, MOJEIUPOBATH pEATbHbIC

7.20 CUTyallud Ha $3bIKE TE€OMETPUHU, HCCIEA0BAaTh TMOCTPOCHHBIE MOJEIH C
UCTIOJI30BAHUEM T'E€OMETPUYECKHX TIOHSATHH M TEopeM, ammapara ajareOpsl,
peliaTe MpakTHYeCKHUe 3a7aud, CBSI3aHHBIE C HAXOXKICHHUEM TIE€OMETPHUYECKHX
BEIIUYUH

11 KJIACC

Kon .

IpOBEpHEMOro IIpoBepsiembie _ TpeAMETHBbIe  Pe3yJIbTAaTHI  OCBOEHMs  OCHOBHOI
0o0pa3oBaTe/IbHOI POrpaMMBbI CpeIHero o01mero 00pa3oBaHus

pe3yJibTarta

6 I'eomerpust
OnepupoBaTh MNOHATHSAMH: [WIMHApPUYECKass IOBEPXHOCTh, OOpasyrolue

6.1 LWIMHAPUYECKON  TOBEPXHOCTH, LMIMHADP, KOHUYECKas IOBEPXHOCTb,
oOpa3yronie KOHU4eCKON OBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh

6.2 Pacnio3naBath Tena BpamieHust (HUIUHIP, KOHYC, cdepa | map)

6.3 OOBACHATH CITOCOOBI MOTyYSHHSI TEJ BPALICHHS

6.4 KrnaccuduiupoBars B3aUMHOE pacroiioKeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATHSMM: IIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTa, BBICOTA

6.5 CErMEeHTa, IIapOBOM CII0M, OCHOBaHHE IIapOBOIO CJIOSI, BBICOTA IIAPOBOTO CIIOS,
IaPOBOU CEKTOP

6.6 Borancnars 06bEMBI 1 IIIOIIA U TOBEPXHOCTEHN T BpaIlleHUs, TeOMETPHUECKUX

' TeJI C MPUMEHEHHEM HOpMYIT
6.7 OnepupoBarh MOHATUSMHU: MHOTOTPAaHHUK, BIUCAHHBINA B cepy U OMHCAHHBII
' okoJo chepsl, chepa, BiMcaHHAsT B MHOTOTPAHHUK MITU TEJIO BPAIICHUS

6.8 BbIUMCIATE COOTHOLICHUS MEXIY IUIOIAASIMU IOBEPXHOCTEH U 00BEMamu
MOAOOHBIX TEI

6.9 I/I3o6"pa>1<aTL u3ydaemble (UTYpBl OT PYKH U C TNPUMEHEHHEM TPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10 BbInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢buryp: Buj cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHsI TEJI BPaILICHHS
W3BnekaTb, WHTEPHIPETUPOBATH M  IMpeoOpa3oBbIBaTh HMH(OpPMAIUIO O

6.11 MMPOCTPAHCTBEHHBIX T€OMETPUUECCKUX (UTYpax, MPEJACTABICHHYIO Ha YepTekax

U PUCYHKaX




6.12

[TpumensaTh reoMeTpuueckre (akThl Al PEHICHUS] CTEPEOMETPHUECKUX 3a/1ad,
MPEATOJIaraloIiiX HECKOJIbKO MIaroB PELICHUS, €CIU YCIOBUS NMPUMEHEHHS
3aJaHbl B SBHOH Qopme

6.13

OnepupoBarh OHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14
6.15

6.16

BbInonHATE 1€HCTBUSA CII0KEHHSI BEKTOPOB, BEIUNTAHUS BEKTOPOB U YMHOXKEHUS
BEKTOpa Ha YHUCJI0, OOBACHATh, KAKUMU CBOWCTBAMH OHM 00J1aJ1al0T

[TpuMeHATH NpaBuiIo Napajiesienunea Npyu CJI0KEHUN BEKTOPOB

OnepupoBaTh MOHATUSAMU: JE€KAPTOBBl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpPAa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrod MEXIY
BEKTOpaMH, CKaJIApHOE IPOU3BEJCHME BEKTOPOB, KOJUIMHEApHbIE U
KOMILJIaHApHBIE BEKTOPBI

6.17

6.18
6.19

Haxonguts CYMMY BCKTOPOB M INPOU3BCACHUC BCKTOPA HA YUCIIO, YI'OJ MCKAY
BCKTOpAaMH, CKaJIpHOC TMPOMU3BCIACHUC, PACKIaAbIBATL BCKTOP II0 AIBYM
HCKOJUIMHCAPHBIM BCKTOpaM

3aI[aBaTL IJIOCKOCTb YPABHCHUECM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

Pemarsn HpOCTCfII.HHG rCOMCTPHUUYCCKUC 3aaadl Ha IPHUMCHCHHC BCKTOPHO-
KOOPAMHATHOI'O METOJa

6.20

Pemats 3aJa4M Ha JOKa3aTCJIbCTBO MAaTEMAaTUYCCKUX OTHOIIICHUHU U HaXO0XICHUC
TCOMCTPHUUCCKUX BCIUYHUH I10 o6pa3uaM HJIK aJIrTOpUTMaM, IIPUMCHSAA H3BECCTHBIC
MCTOABI ITPpH PCIICHUU CTAHAAPTHBIX MATECMATUYCCKUX 3a1a4

6.21

6.22

6.23

[IpuMenATs  mpocTEHIIME  HpPOrpaMMHBIE  CpEICTBA M DJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4

[IpuBOIUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJAE U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHATh TNONMYYEHHbIE 3HAHMS Ha MPAKTUKE: AaHAIM3UPOBATh pealibHbIE
CUTyallud U TPUMEHSATh H3yUEHHBIE MOHSATHS B IpOIEcCe MOMCKAa PEeIICHUS
MaTeMaTH4ecKu c(HOpMyITUPOBAaHHONH NpPOOIEMbI, MOJETUPOBaTh pealbHbIE
CUTyallud Ha A3bIKE TE€OMETPUH, HCCIEN0BaTh ITOCTPOCHHbIE MOJEIN C
UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATUH M TeopeM, ammapara airedpsl,
pelars MpakTUYeCKUe 3aJlauM, CBSI3aHHBIE C HAXOXKJIEHHUEM TIe€OMETPHYECKHX
BEJIMYHUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KJIACC

Kon
7

7.1

7.2

7.3

7.4

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

['eomeTrpus

OCHOBHBIC IOHATHS CTEPCOMETPHUHN. Tqua, IpsMast, IJI0CKOCTb, IIPOCTPAHCTBO. ITonsarue 00
AKCHUOMATUYCCKOM IIOCTPOCHHUU CTCPCOMCTPUU: aKCUOMBI CTCPCOMCTPHUHN U CICACTBUSA U3
HHUX

B3aumHOe pacrosnokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECs, NapajuleIbHble U
CKpeuuBaromuecs npsmele. llapamienbHOCTh NPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
[apaJuIeIIbHBIE MIPSIMBIE B IIPOCTPAHCTBE, NMAPAJLIEIBHOCTh TPEX MPSAMBIX, 1apaJIICIIBHOCTD
IPSIMOM U INIOCKOCTH. YTUIBI C COHAIIPaBICHHBIMU CTOPOHAMM, YIOJ MEXKIY HPSIMBIMHU B
npoctpaHcTBe. [lapaienbHOCTh IUIOCKOCTEH: IapajljIeNIbHBIE IUIOCKOCTH, CBOMCTBA
napajieNIbHBIX TIockocTed. [IpocTeiimme mpocTpaHcTBEHHBbIE (DUTYPBHI Ha TUIOCKOCTH:
TeTpa’p, Ky0, napaiesienunei, IoCTPOEHUE CeYeHU

IlepnieH UKy IAPHOCTD MPSAMOM U INIOCKOCTH: IIEPIICHAUKYJIAPHBIC NIPSMBIE B IIPOCTPAHCTBE,
IIPSIMBIE [TAPAJUIEIIbHBIE U IIEPIICHINKYJIIPHBIE K INIOCKOCTH, IIPU3HAK MEPIICHIUKYJIIPHOCTH
IpSIMOM M IUIOCKOCTH, TE€OpEMa O MpsAMOM NEPIEHIUKYJSPHOW IUIOCKOCTH. YTIJIBI B
IIPOCTPAHCTBE: YroJl MEXIY IPSIMOW M IJIOCKOCTBIO, IBYI'PAaHHBIN yroJl, JIMHEHHBIA yroi
JBYI'PaHHOrO yria. llepnenaukyisip ¥ HakJIOHHBIE: PACCTOSHUE OT TOYKH 1O IUIOCKOCTH,
paccTossHHE€ OT MpsSIMOM 10 IUIOCKOCTH, HpPOEKIUs (QUryppl Ha  IUIOCKOCTb.
[lepneHMKyIAPHOCTD IUIOCKOCTEH: NPHU3HAK NEPIEHAMKYJSIPHOCTH JBYX IIIOCKOCTEM.
TeopeMa 0 TpEX NEepHEHAUKYIAPAX

IToHsATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA, BBIITYKJIBIE U HEBBIITYKJIIbIE
MHOTI'OTPaHHUKH, pPa3BEPTKa MHoOrorpaHHuka. lIpusma: n-yrombHas npusma, TpaHd U
OCHOBAHHUS TPHU3MBI, NpsMasi U HAKJIOHHas MPU3MbI, OOKOBas M IOJHAs MOBEPXHOCTh
npusMmsl. [lapamienenunesn, npsMOYroJbHBIN NapaJJIeNeNUIea U ero ceorcTea. [Inpamua:
N-yrojibHas NMUpamMH]a, TPAaHU MU OCHOBAHUE MUPAaMU/AbI, OOKOBas U MOJHAs MOBEPXHOCTh
MUpaMHJIbl, TpPaBUIbHAs U YCEUEHHAs NUpaMuJa. OJEMEHTHl NMPU3Mbl U MHPAMUIBL.
IIpaBuibHBIE MHOTOTPAHHUKH: TIOHATHE ITPABUIIBHOIO MHOIOTPaHHUKA, IIPABUIIbHAS [IpU3Ma
U TpaBWIbHAs NMHPAMHUJIA, NTPABUIIbHAS TPEYrOJIbHAs NMUpaMuIa U MPABWIBHBIA TETPAdIp,
Ky0. [IpencTaBinenue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTA’/IP, 10/I€KadIp U UKOCAdAPYTHe
CeueHns pU3MBbI U TUPaAMUBI

7.5

7.6

7.7

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSMOM, IIOCKOCTH.
DOneMeHThl CHMMETPUH B MpaMuAax, NapajuieenuIenax, IpaBUIbHbIX MHOTOTPAHHUKAX

Brruncnenue 3eMeHTOB MHOTOTPAHHUKOB: pEOpa, quaroHanu, yrisl. [linomans 60koBoi
ITOBEPXHOCTH M TOJHON NMOBEPXHOCTH MPSMOM MPHU3MBI, IUIOMIA/Ib OCHOBAaHHWN, TeOpemMa O
OOKOBOM MOBEPXHOCTH MpsIMON npu3Mbl. [110111a716 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWJIbHON MUpPaMU/Ibl, TEOpEMA O IO yceu€HHON nmupamubl. [lonstiue o6 o0véme.
O0BEM nupaMuibl, IPU3MBI

[Tomo6uble Tema B mpocTpaHcTBE. COOTHONIICHUS] MEXIY IUIOMIAIIMU TOBEPXHOCTEH,
00BéMaMU TTOTOOHBIX TEN

11 KJIACC

Kon

ITpoBepsieMblii 3JIEMEHT COJEPKAHUS

6

['eomeTpus




6.1

Hunuaapuyeckass MOBEPXHOCTb, OOpa3ylooIlMe UNWIMHAPUYECKOM IOBEPXHOCTH, OCh
LWIMHAPUYECKOW moBepxHOcTH. LlwnmHap: ocHoBaHMss U OOKOBas IOBEPXHOCTb,
oOpasyromias ¥ 0Ch, IJIOUIAlb OOKOBON U MOJHOW TOBEPXHOCTH

6.2

6.3

Konunueckass moBepxHOCTb, 00pa3yromye KOHHYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHHMYEeCKOW noBepxHocTH. KOHyC: ocHOBaHME U BeplMHa, 00pa3yromias U och, IIIOLIA/lb
OOKOBOH U IOJIHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolie U BbICOTa, OCHOBAHUS
U 00KOBasi IOBEPXHOCTh

Coepa u map: IEHTp, paauyc, IUaMerp, IUIOMAIb IOBEPXHOCTH cdepbl. B3anmuoe
pacrosioskeHre cepbl U INIOCKOCTH, KacaTellbHasl MJIOCKOCTh K cdepe, mIonaas cepsl

6.4

N3o0paxeHue Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka nMiIMHIpa 1 KOHYca

6.5

6.6

KoMOuHnanuu Ten BpalleHUss U MHOIOTPAHHUKOB. MHOIOrpaHHUK, ONHMCAHHBIA OKOJIO
cdepsl, chepa, BIUCaHHAsE B MHOTOTPAHHHK, HJTH TEJIO BPAIIICHHSI
[Tonsitne 06 o00BEMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEME

IPSAMOYTOJIBHOTO Tapaljiesenunesa v ciaeacTBus u3 He€. O0bEM LMIMHIPA, KOHyca. O0bEM
I1apa v Iiomaab chepsbl

6.7

6.8

[MomoOueie Tenma B mpoctpancTBe. COOTHOIIECHHSI MEXKIY IUIOMIAIASIMH IIOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TENI

Ceuenuss nunuHApa (MapaielbHO U TMEPHEHAMKYISPHO OCH), CEYCHHsS KOHyca
(mapaenbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPILINHY ), CEUEHUS 11apa

6.9

6.10

Bexkrop Ha miockoctu u B pocTpaHcTBe. ClI0KEHUE U BEIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. PasnoxkeHue BekTopa 1o TpEM HEKOMIUIaHApPHBIM BekTopaM. IIpaBuio
napajuienenunena. PemreHne 3anay, CBSA3aHHBIX C IPUMEHEHUEM IPaBUI JEHCTBHM €
BEKTOpaMHU

HpHMOYFOJIBHa}I CUCTCMaA KOOPAUHAT B IPOCTPAHCTBC. KOOp,Z[I/IHaTLI BCKTOpA. HpOCTCﬁH.IPIG
3ala4d B KOOpJAWHaTax. Yron MCKAY BCKTOpaMMH. CKaJ'IﬂpHOC MMPONU3BCIACHUC BCKTOPOB.
Brrunciaenue YIJIOB MEXKAY NPSAMBIMH U IINIOCKOCTAMMH. KOOpI[I/IHaTHO'BCKTopHHﬁ METO
IpU pCHICHUH IT'COMETPUUCCKUX 3aaa4d




INPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K PE3VYJIBTATAM

OCBOEHMS OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI CPEJHEI'O OBIIETO

OBPA3OBAHUA
Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble Tpe0OBaHMS K MNpeIMETHbIM pe3yJibTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 001ero 00pa3oBanus

Branenne meromamu J0Ka3aTenbCTB, alTOPUTMAMH PEIICHUS 3aaad; YMEHHE
(dbopMyIHpOBaTH U ONEPUPOBATH MOHATHIMU: ONpPEACICHUE, aKCHOMa, TEOpEMa,
CIIE/ICTBHE,  CBOWCTBO,  NpPHU3HAK,  JOKA3aTelbCTBO,  PABHOCHIIBHBIC
(GOpMYIHMPOBKH; TPUMEHATh HX; yMEHHE (OPMYyIUpOBaTh OOpaTHOE U
IPOTUBOIIOJIOKHOE YTBEP)KICHUE, TNPHBOAUTH IPUMEPHl M KOHTPIPHUMEPHI,
UCTIOJIB30BAaTh METOJ] MaTeMaTHUECKOW MHIYKIMU; MMPOBOAUTH JOKA3aTEIbHbIC
pacCykIeHHs TpPH pEIICHHU 3a]ad, OLEHHBATh JIOTUYECKYI0 NPaBHIBHOCTH
paccyXKIeHH; YMEHHE OIePHPOBATh MOHATHIMH: MHOXECTBO, TIOJJMHOKECTBO,
omepalMyu  HaJ  MHOXKECTBAMH;  yYMEHHE  HCIIOJIB30BATh  TEOPETHKO-
MHOYXECTBEHHBIH aImapaTt I OMMCAHNS PEATbHBIX ITPOLIECCOB U SIBICHUH U MTPH
peUIeHUH 3a/a4, B TOM 4YHCJIE M3 JPYTUX YYeOHBIX NPEIMETOB; yMEHHE
ONEepHPOBATh TOHATHAMU: Tpad, CBA3HBIA Tpad, aepeBo, LUKI, Trpad Ha
IUIOCKOCTH; YMEHHUE 3a[aBaTh M ONHUCHIBATH Ipadbl pa3MuyHBIMH CHOCOOAMHU;
UCTIOJIB30BaTh Tpadbl MPH pelIeHUH 33124

YMeHue onepupoBarh NOHATUSIMU: HATYpaJIbHOE YHCIIO0, LIEJI0E YUCIIO, CTENIEHDb C
LIEJIBIM TTOKAa3aTeleM, KOPEHb HaTypaJIbHOM CTENEHH, CTENEHD C PALIMOHAIBHBIM
MOKa3aTesleM, CTENEHb C JIeHCTBUTENIbHBIM IIOKa3aresieM, Jorapudm dmucia,
CHUHYC, KOCHHYC W TaHI'€HC IIPOM3BOJBHOIO 4YHCIA, OCTATOK IO MOZYJIIO,
paloHaIbHOE YMCIO, UPPALMOHATIBHOE YHCIO, MHOKECTBAa HATypaJlbHBIX,
LENbIX, palUOHAIbHBIX, JEHCTBUTEIBHBIX YHUCEN; YMEHHE MCIIOIb30BaTh
MPU3HAKU JETUMOCTH, HAUMEHBIINI OOIIMH NeIuTeNnb U HauMeHbllee oOliee
KpaTHOE, anropuT™ EBKiMJa npu penieHuu 3a1ad; 3HaKOMCTBO C pa3iIu4HbIMHU
MO3UIMMOHHBIMU CHUCTCMAMH CYHCIICHHA, YMCHHUC BBIIIOJHATL BBIYUCIICHUC
3HAYeHUH M NpeoOpa3oBaHMs BBIPAKEHUH €O CTENEHSAMH U Jorapupmami,

2 npeoOpa3oBaHusa APOOHO-PAllMOHANIBHBIX BBIPAKEHUN; YMEHHE OINEpHUpPOBaATh
MOHSTHSMM: IIOCJIEJ0BATEIBHOCTD, apupmeTHyeckas porpeccus,
reoMeTpuueckas Imporpeccusi, OecKOHEeYHO YyObIBaromass TreoMeTpruyecKas
IIPOrpeccusl; YMEHHUE 3a1aBaTh MOCIEA0BATENbHOCTH, B TOM YHUCJIE C TIOMOILBIO
PEKYyppPEHTHBIX (OPMYJI; YMEHHUE ONEepUpOBaTh MOHATUSIMU: KOMIUIEKCHOE
YHCII0, CONPSYKEHHBIE KOMIIJIEKCHBIE YMCIIAa, MOLYJIb U apTYMEHT KOMILIEKCHOTO
yucna, ¢opMa  3alMMCH  KOMIUIEKCHBIX  4ucel  (reoMeTpuyeckas,
TPUTOHOMETPHUYECKAS u anredpanyeckas); YMETH IIPOU3BOJIUTH
apI/I(l)MeTI/I‘-IeCKI/Ie JI€I710TBI/I$I C KOMIIJICKCHBIMU YHUCJIaMHW; NIPUBOAWUTH IMPUMCPBI
MCII0JIb30BaHUsI KOMIUIEKCHBIX YACEN; ONIEPUPOBATh MOHATHAMM: MaTpuLa 2xX2 u
33, onpenenuTesib MaTPUIIbl, TEOMETPHUYECKUIN CMBICI ONPEIETUTENS

YMeHue onepupoBaTh IMOHATUSAMHU:  PALMOHAIBHBIE, HWPPALUOHAIBHBIE,
MoKa3aTelbHblE, CTENEHHble, Jorapudmuyeckue, TPUTOHOMETPUUECKHE
YPaBHEHHS U HEPABEHCTBA, MX CHCTEMbI; YMEHUE OINEPUPOBATh MOHATUSIMHU:
TOKIECTBO, TOXKAECTBEHHOE Ipeo0pa3oBaHUE, YypaBHEHHE, HEPABEHCTBO,
CUCTEMA YpaBHEHUI U HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUM, HEPABEHCTB U
CHUCTEM; YMEHHE pEIlaThb YPaBHEHHUS, HEPABEHCTBA U CHCTEMBI C IIOMOILBIO
pa3iaMyYHbIX MpPUEMOB; pEIIaTh YpPAaBHEHUS, HEPAaBEHCTBA U CHUCTEMBI C
[IapaMeTpOM; MPUMEHITh YPABHCHMsI, HEPABCHCTBA, UX CUCTEMBI JUISl PELICHUS




MaTeMaTHYECKHUX 3a7ad W 3a7ad U3 Pa3INuHbIX o0NacTell HAyKH W peallbHON
JKU3HU

VYMeHue  onepupoBaTh  MOHATUAMHU:  (QYHKUMSA, YETHOCTh  (DYHKIMH,
HNEPUOIMYHOCTh  (PYHKLUH, OTPAaHUYEHHOCTh  (DYHKIMH, MOHOTOHHOCTBH
(GyHKIMH, S3KCTpeMyM (YyHKLUMHM, HauOosiplliee W HaUMEHbIIEee 3HAuYEHUs
(GyHKIMM Ha TPOMEXKYTKE, HEmpepbIBHAas (QYHKLIUS, ACHUMOTOTHI rpaduka
(GyHKUMU, TepBas U BTOpas MNPOU3BOAHAA (DYHKIUH, TCOMETPUYECKUH U
(¢u3nvecKuil CMBICT TPOU3BOIHON, MEPBOOOpPA3HAsi, ONpPENeNEHHBIA UHTETPA;
YMEHHE HaXOIUThb ACUMOTOTHl TIpaduka (QYHKLUMH; YMEHHUE BBIYUCIATH
NPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YAaCTHOIO M KOMITO3UIMH (DYHKIIHIA,
HaXOJUTh ypaBHEHHE KacaTeabHOM K rpaduky (yHKIUHM; yMEHUE HaXOAMThb
MPOM3BOJIHBIC 3JEMEHTAPHBIX (YHKIMWA; YMEHHE HCIIOJIB30BaTh MPOU3BOJHYIO
JUI UCCleIoBaHus (DYHKIMM, HAXOAUTh HauOOJIbIINE U HAUMEHbIINE 3HAYSHUS
GyHKUMH; CTPOUTH TpaQuKH MHOTOWIEHOB C HCIIOJB30BaHUEM armapara
MaTeMaTHYECKOro0 aHaJIM3a; HPUMEHSTh MPOU3BOJHYIO [UIl HaXOXKICHHUS
HAWTYYIIEerO PEHICHHUs B IPUKJIAAHBIX, B TOM YHCJIE COMUAIBHO-IKOHOMHUYECKUX
U (U3MYECKUX 3a/1a4ax; HaXOMUTh IUIOUWAId M O00BEMBI (DUTY C IOMOILIbIO
MHTETpaja; TMPUBOJUTH MPHUMEPHl MATEeMaTHYECKOTO MOJACITHPOBAHUA C
HOMOILBIO AU depeHInanbHbIX YpaBHEHUI

YMeHue omnepupoBaTh MOHATHAMH: Tpaduk QyHKIMH, oOpaTHas GyHKIuS,
KOMIIO3UIUS  (YHKUWH, JHHEWHas QYyHKUOUS, KBaapaTu4yHas (yHKIHS,
paunoHanbHas QyHKIM, CTeeHHas QYHKLUsS, TPUTOHOMETPHUECKUE (PYHKIIUH,
oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIMH, TTOKa3aTeJIbHAs U JIorapupMudecKas
(GYHKIMU; yMEHUE CTPOUTh TpadUKud H3YyYEHHbIX (YHKIMHA, BBINOIHATh
npeoOpa3zoBanus Tpa@uKOB (PYHKIIUNA, UCIIOIB30BATh TpaQUKU IS U3yUEHUS
IPOIIECCOB M 3aBUCUMOCTEH, MNpH pELIeHWH 3ajady U3 JAPYIMX Yy4eOHbIX
NPEIMETOB M 33Jad M3 peaslbHOW KM3HM; BBIpaXaTh (OPMYyJIaMU 3aBUCHMOCTH
MEX/y BETMUMHAMM; UCII0JIb30BaTh CBOMCTBA M TpauKK PyHKLUH A1 peleHus
ypaBHEHHIA, HEPABEHCTB U 33/1a4 C TapaMeTpamMu; n300pakaTh Ha KOOPAWHATHOM
IUIOCKOCTH MHOXKECTBA pEIIeHUH ypaBHEHHH, HEpaBEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a]1a4ul pa3HbIX THIIOB (B TOM YHCIIE Ha MPOLEHTHI,
JIOJIM ¥ 4acTH, Ha JIBM)KEHUE, paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJIOTH,
3ajjaud U3 O0O0JacTH yNpaBIEHUS JUYHBIMA M CeMEHHBIMH (HHAHCAMM);
COCTaBJISITh BBIPAKECHMSI, YPABHEHHSI, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBHIO
3aJjauy, UCCIIEA0BaTh MOJYYEHHOE PELICHHE M OLIEHUBAThH NPaBAONOJ00HOCTb
pe3yibTaTOB;, yMEHUE MOJCIHUPOBATh peEalbHbIE CUTyallUM Ha S3bIKE
MaTE€MaTHKH; COCTABIIATH BBIPAXKEHUS, YPABHEHMS], HEPABEHCTBA U UX CHUCTEMBI
[I0 YCJIOBHIO 3aJla4M, MCCJIEI0BATh IIOCTPOCHHBIE MOJEIM C HCIOJIB30BAaHUEM
anmnapara ajnreOpbl, UHTEPIPETUPOBATh NMOJTYUYEHHBIN pe3yiabTar

YMeHne onepupoBaTh MOHATHSMH: CpelHee apupMeTHIecKoe, MeauaHa,
HauOoJplllee M HaMMEHbIIEee 3HAUCHHs, pa3Max, JUCIEPCHUs, CTaHIApTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, HWHTEPIPETHPOBATH
uHpOpMaLIMIO, TPEACTaBICHHYI0O B TalilWIax, Ha Juarpammax, rpadukax,
OTPaXAIOUIYI0 CBOMCTBA pEaJbHBIX IPOIECCOB M SIBICHWUH; IPEACTABIATH
UH(OPMALIMIO C TIOMOIIBIO TAOJUI] U AUATPAMM; UCCIIEA0BATh CTATUCTUYECKUE
JaHHBIE, B TOM YHCJIE C MPUMEHEHNEM Ipa)ueCKUX METOAOB M AIICKTPOHHBIX
CpeACTB; TrpadUUecKd HCCIENI0BaTh COBMECTHBIE HAONIOJEHUS C IMOMOILBIO
JIMarpaMM pacCeMBAaHMS U JTUHEMHOMN perpeccuu

YMeHue ornepupoBaTh MOHITHSAMU: CIyYalHBIA OMBIT M CIIyYailHOE COOBITHE,
BCPOATHOCTD CJIy‘-Iﬁ.fIHOI‘O CO6BITPIH; YMCHHUC BBIYHCIIATL BCPOATHOCTL C




UCTIOJIb30BAHUEM TPaPUUECKUX METOJIOB; MPUMEHATH (OPMYJIIBI CIOKCHHUS H
YMHOXKEHUSI BEpPOATHOCTEH, (OpMyily TIOJHOW BEpPOATHOCTH, (HOPMYIY
bepuymnu, xomOuHatopHble (aKTbl W (OPMYIIBI;, OLIEHUBATh BEPOSTHOCTU
peanbHbIX COOBITHI; YMEHHE OIEpUpPOBaTh MOHATUAMU: CIydaiHas BEIMUYUHA,
pacnpeieieHue BEpOSTHOCTEH, MaTeMAaTUYECKOE OKUJaHHWE, IHMCIEPCUs U
CTaHJAPTHOE OTKJIOHEHHE CIy4yailHON BeIMUYMHBI, QyHKIUM pacrpeneseHus u
IUIOTHOCTH PaBHOMEPHOIO, IOKA3aTe€IbHOTO U HOPMAJIBHOI'O PaCIpe/eICHMUI;
YMEHHE HCIHOJb30BaTh CBOMCTBA H3YyUEHHBIX PACHPEACICHUNA A peLIeHUs
3aj1a4; 3HAKOMCTBO C MTOHATUSMU: 3aKOH OOJBIINX YHCEN, METOABI BBIOOPOYHBIX
UCCIICIOBAaHUM; yMEHHUE INPUBOJUTH IPUMEPBI MPOSBICHUS 3aKOHA OOJbIIUX
Yucel B MPHUPOIHBIX M OOIIECTBEHHBIX SBJICHUSNX; YMEHHE OIIEPHPOBATH
HOHATUSMU: COYETaHHE, IEPECTAaHOBKA, YMCIIO COUETaHUM, YMCIIO IEPECTAaHOBOK;
o6unoM HproTOHA; yMeHHE NPUMEHATh KOMOMHATOPHbBIE (PAKThI U PACCYKIACHUS
JUI PELICHUs 33a/1a4; OLICHUBATh BEPOATHOCTU peallbHBIX COOBITUI; COCTABIATh
BEPOATHOCTHYIO MOJIENb U UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yJIbTaT
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YMeHue onepupoBarh MOHATHUSAMHU: TOUYKA, MpsiMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BEIMYMHA YIJIa, INIOCKUH YIroJl, IBYTPaHHBIA yroJl, TpEXTpaHHbIN
yIoJ, CKPEIMBAIOIIUECS MPSMbIE, MapajUIe]bHOCTh W MEPHEHAUKYJISIPHOCTh
OpSAMBIX U IJIOCKOCTEH, Yrojl MEXIy MNpSAMBIMH, Yroid MEXIy NpsSMOH Hu
IJIOCKOCTBIO, YTOJl MEXKY IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH,
paccTosHUE MeXJy HpPSIMBIMH, PACCTOSIHME MEXAY IJIOCKOCTAMHU; YMEHHE
UCTIOJIB30BAaTh MTPU PEILICHHUH 33/1a4 H3yUCHHbIE (PAKTHI U TEOPEMBI TNTAHUMETPUH;
YMEHHE OIIEHWBaTh pa3Mepbl OOBEKTOB OKPYXAIOIEro MHUpA; CTPOUTH
MaTeMaTUYeCKUe MOJIENH C MOMOIIbI0 T€OMETPUUYECKUX MOHSATUNA U BEIWYMH,
pelaTh CBA3aHHbIE C HUMU NMPAKTUYECKUE 33/1a4H

VYMeHue onepupoBaTh MOHATUSAMHU: IUIOWAIb (QUIYphl, O0BEM QUIYypHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHUK, CEYEHHE MHOTIOIpaHHUKA, KyO,
napajjieNnenunes, npusMa, NnupaMmuaa, (Gurypa M IMOBEPXHOCTb BpPALICHMS,
HWIMHIpP, KOHYC, Iap, cdepa, Iiouanb cdepsl, MIOMAAL NOBEPXHOCTH
OUpaMUbl, MPU3MBI, KOHYCa, LMIMHApA, O00bEM KyOa, NPsIMOYTOJbHOIO
napajuiesienunena, NupaMuabl, MPU3Mbl, HWIMHIpPA, KOHYca, 11apa, pa3BEPTKa
MIOBEPXHOCTH, CEYEHHUs KOHyca M IWIMHJIpPA, MapajUIeJIbHbIE OCH HIHU
OCHOBaHHWIO, CEYEHHE Iapa, IUIOCKOCThb, Kacaromasics cdepsl, LUIUHAPA,
KOHyCa; yMEHHME CTPOUTh  CEYEHHE  MHOTOTPaHHUKA,  HM300paxkaTh
MHOTOTPaHHUKH, (PUTYPBI U TIOBEPXHOCTH BpAIlIEHUs, UX CEYEHUS, B TOM UHCIe
C IIOMOILIBIO DJEKTPOHHBIX CPEACTB; YMEHHE IIPUMEHATH CBOMCTBA
FeOMETPUUECKUX (QUryp, CaMOCTOATENbHO (OPMYJIHUPOBATH ONpEAETICHUS
u3ydaeMmbIX (QUryp, BBLABHraTb THIIOTE€3bl O CBOMCTBaX U IpH3HAKaX
reoMeTpuueckux (Guryp, OOOCHOBBIBaTH HIJIM ONPOBEpraTh MX; YMEHHE
IPOBOJUTH KJIACCU(PHUKAIMIO (PUTYp MO PAa3IUYHBIM IPHU3HAKAM, BBIMTOIHATH
HE0OXO0JUMBbIE JOIOJHUTENbHbIE TOCTPOSHUS
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YMeHue onepupoBaTh MOHATHAMU: JABM)KEHHE B IMPOCTPAHCTBE, NMapauIeIbHbIHI
MEepeHOC, CUMMETpHs Ha IUIOCKOCTH W B TPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue 1mo100us, moo0HbIe PUTYpHI; YMEHHE PAaCIO3HABATh PaBHbBIC U
nogo0HbIe (UTYyphl, B TOM YHCIE B TPHUPONE, HCKYCCTBE, apXUTEKTYpE;
UCIOJIb30BaTh T€OMETPUUYECKHE OTHOIICHUS NPHU PEIICHUH 3a/1ad; HAXOAUTh
T€OMETPUUYECKHE BEIUYMHBI (IJIMHA, YTOJI, TJIOMAah, O0BEM) MpU PEIICHUH
3aj1a4 U3 IPYrux y4yeOHBIX IPEAMETOB U U3 PeabHOM KU3HHU; YMEHHE BHIYUCIIATh
T€OMETPUYCCKUE BEIMYHMHBI (UIMHA, YrOJ, IUIOIMAAb, OOBEM, IUIOMIAMIb
MOBEPXHOCTH), HUCMOJIb3Yysl HM3y4YeHHble (HOPMYJBl M METOMAbI, B TOM YHCIE:
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IJiomaab HOBCpXHOCTI/I HI/IpaMI/IIIbI, HpI/IBMBI, KOHyca, LII/IJII/IH,[[pa, IIomaiab C(bepm;
00bEM Ky0Oa, MPSIMOYTOJIBHOTO TMapajieNienuIea, IUPaMHUIbI, TPU3MBI,
[MWINHIPA, KOHYyCa, I1apa; YMEHUE HAXOIUTh OTHOIICHHE OOBEMOB IMOIOOHBIX
(uryp

YMCHI/IG OIICPUPOBATL MOHATHUAMHU: IIPAMOYIOJIbHAA cucreMa KOOpJMHAT,
BCKTOp, KOOpl[I/IHaTbI TOYKH, KOOpIII/IHaTbI BCKTOpa, CYMMa BGKTOpOB,
HpOI/ISBeI[eHI/Ie BCKTOpa Ha 4YUCIIO, pasnoxceHHe BCKTOpa 110 6a31/1cy, CKAJISIPpHOC
HpOI/I3B€£[CHI/I€, BCKTOpHOG HpOI/I3BeILeHI/Ie, yI‘OH MG)K,Z[y BeKTOpaMI/I; yMeHI/Ie
HCITIOJIB30BaTh BeKTOpHBIﬁ " KOOpI[I/IHaTHHﬁ METO/, JJISL pemeHI/m
reOMETPUYECKUX 334 U 3a/1a4 JPYTUX yU4eOHbIX IPEAMETOB
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YMenue BbIOUpaTh MOAXOASIIMN METOJ JJIsi pelIeHUs 3a]adyu; MOHUMAaHHE
3HAYUMOCTH MAaTEMATHKHU B U3YUYECHUU TPUPOJIHBIX U OOIIECTBEHHBIX MTPOLIECCOB
MU SBJEHUW, YMEHUE paCllO3HaBaThb NPOSIBICHUE 3aKOHOB MAaT€MaTUKU B
HUCKYCCTBE, YMEHHME MPUBOJUTH IPUMEPbl MATEMATHYECKUX OTKPBITUMA
POCCHIICKOM U MUPOBOM MaTEMAaTHYECKON HAYKHU




IHHEPEYEHDB 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMBIX HA EI'D IIO MATEMATHUKE

Kox IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1 Hucna u BBIYUCICHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

19 Parmonanbueie yncna. OOBIKHOBEHHbBIE U JIECATUYHBIE TPOOU, MPOIEHTHI, OECKOHEYHBIE
epUOANYECKHEe Ipodu

13 ApI/I(bMeTI/I‘I?CKI/Iﬁ KOpPEHb HaTypabHOU cTeneHu. JlelcTBus ¢ apuMEeTUUECKIMHU KOPHIMH
HATYypaJbHON CTENCHU

14 Crenenp c uenbiM nokazateneM. CTeneHb € palMOHAIBHBIM MOKa3zareneMm. CBoiicTBa
CTETIeHU

15 CuHyC, KOCHUHYC U TaHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. /lecaTuuHbIC 1 HATYpaJIbHBIC JOTaPU(PMBbI
JleiicTBUTENbHBIE YUCHA. ApUPMETHUECKUE ONEpalud C JICHCTBUTENbHBIMH YHCIAMH.

1.7 [TpuGnmxEHHbIC BBIYUCICHHS, TPABWJIA OKPYIJICHUS, MPUKHIKA W OLEHKA pe3yJbTara
BBIYHMCIICHU

1.8 [IpeobOpaszoBaHue BbIpaKESHUI

1.9 KomriekcHbie yncna

2 VYpaBHEHUsI U HEPABEHCTBA

2.1 [enble 1 TpoOHO-pallOHANIbHBIE YPAaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHUs

2.4 [TokazarenabHble U JIOTapUPMUUECKHE YPABHEHUSI

2.5 Ienbie U 1pOOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUEe HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Martpuua cCucTeMBbl IMHEWHBIX YpaBHEHHN. ONpeaennTens MaTpULbI

3 OyHKIMH U TpadUKH

31 OyHk1Ms, crnocods! 3aganus ¢pyHkuuu. ['paduk ynkuuu. B3aumuo oOpaTHble QyHKIHMH.
Yéruble 1 Heu€éTHbIe pyHKIMU. [leprnoanueckue GyHKIMH
OO6nacte onpeseneHus U MHOXKeCTBO 3HaueHu# ¢yHkuuu. Hymu Qynkuun. IIpomexyTku

3.2 3HAKOIIOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIMH. MaKCUMyMBI ¥ MHUHHMYMBI
¢ynkuuu. Hanbonpiee 1 HauMeHblee 3HaueHue QyHKIIMM Ha IPOMEXKYTKE

33 CrenenHass (yHKIUS C HaTypaJbHBIM M IeJIbIM MoKa3zareneM. EE cBoiicTBa M rpaduk.
CaoiicTBa U rpaduk KOpHs N-0if cTeneHn

34 Tpuronomerpuyeckue QyHKIINH, UX CBOWCTBA U TpapuKu

3.5 [TokasarenpHas u norapudmuueckas GyHKINUU, IX CBOMCTBA U TpadUKH

36 Touku pazpeiBa. AcuMntoTsl rpadukoB GpyHkuuid. CBONCTBa (YHKIIHA, HENPEPHIBHBIX HA
OTpe3Ke

3.7 ITocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHU OCIIEA0BATENLHOCTEN

3.8 Apudmerndeckast 1 TeoMeTprUIecKas mporpeccuu. @opMysia CJI0KHBIX MPOIEHTOB




Hauana maTemaTuyeckoro aHainsa

4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIEC HIeMEHTAPHBIX (YHKIIMNA

47 [TpumMeHeHne TPOU3BOJHON K MCCIIEIOBAHUIO (PYHKIMI HAa MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxnenue HauboIbIIero 1 HaMMEHbIIEro 3Ha4eHusl PyHKIUY Ha OTpe3Ke

4.3 [TepBooOpasnas. MaTETpan

5 MHoskecTBa U JIOTUKA

5.1 MHoOXkecTBO, onepaiuu HajJ MHOKecTBaMHu. J{uarpammsl Ditiepa — Benna

5.2 Jloruka

6 BeposITHOCTh M CTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 Kombunartopuka

7 ['eomerpus

7.1 durypsl Ha MIIOCKOCTH

7.2 [IpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tenma v MOBEPXHOCTH BpallCHUS

7.5 KoopauHatel 1 BEKTOPBI
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IHHOACHUTEJIbHAS 3AIIMCKA

Pabouas mnporpamma yuyeOHOro kypca «BeposTHOCTb M CTAaTHCTHKa» 0a30BOr0 YPOBHS JUIS
yuamuxcst 10 —11 kiaccoB pazpaborana Ha ocHOBe DeepanbHOI0 rocy1apCTBEHHOI0 00pa30BaTeIbHOTO
CTaHJapTa cpegHero oOmiero o0pa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbSBISIEMBIX K MAaTEMaTHUECKOMY 00pa30BaHUIO, U TPAIUINI pocCUiicKOro oOpa3oBanus. Peanuzamus
IIporpaMMbl  00€CIIEUYMBAET OBJIAJCHHUE KIHOYEBBIMM KOMIIETEHUMSAMM, COCTABISIOLIMMU OCHOBY JJIs
CaMOpa3sBUTUA W HCHUPCPBIBHOI'O 06pa3013aH1/1;1, OEJI0CTHOCTD 06H.[CKy.]IBTypHOI‘O, JIUYHOCTHOI'O H
II03HABATEIBHOTO PA3BUTHSI IMUHOCTH YUALUXCS.

HEJA U3YYEHUS YYEBHOI'O KYPCA

VYuebublii kypc «BepoATHOCTP M CTaTUCTHKa» 0a30BOTO YPOBHS SIBISETCS MPOAODKEHHEM H
pa3BUTHEM OJJHOUMEHHOTO y4eOHOro Kypca 6a30BOro ypoBHs OCHOBHOM 1Kokl Kype npeaHasHadeH ams
(GOpMHUPOBAHUS y YYALIUXCS CTATUCTUYECKON KYJIBTYPHl M TIOHUMAHUS POJIM TEOPHU BEPOSTHOCTEH Kak
MaTeMaTHYeCKOr0 WHCTPYMEHTa JUIl HW3y4YeHMs CiIydalHbIX COOBITHMH, BEIMYMH U mpoueccoB. [lpu
M3YyYEHUH Kypca 000TalaTcs MPEACTaBICHHUS YIalIuXCsl O METOAaxX UCCIeIOBaHUS U3MEHYHBOTO MHUPA,
pa3BUBaeTCAd IOHMMAaHHE 3HAYUMOCTM M OOIIHOCTM MaTeMaTHYEeCKUX METOJIOB IO3HAHMS Kak
HEOTHEMJIEMOM YaCTU COBPEMEHHOT'0 €CTECTBEHHO-HAyUYHOTO MUPOBO33PEHHUSI.

CopnepkaHue Kypca HalpaBlIEHO Ha 3aKpeIUIeHHE 3HAaHWM, MOJYYEHHBIX IpU U3YyYEHHH Kypca
OCHOBHOM IIIKOJIBI ¥ HA Pa3BUTHE MPEICTABICHUH O CIyYaiiHbIX BEJIMYMHAX U B3AUMOCBSI3SIX MEXy HUMH
Ha Ba)KHBIX NIPUMEpPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOILIEro MUpa.

B cooTBeTCTBHY C yKa3aHHBIMH LENISIMU B CTPYKTYpe Y4eOHOT0 Kypca « BeposTHOCTh U CTaTHCTHKA
cCpeAHel IIKOJbI Ha 0a30BOM YPOBHE BBIIENEHBI CIEAYIOIIME OCHOBHBIE COJEp)KATeNbHbIE JIMHUU:
«Cnyy4aiiHble COOBITUS U BEPOSTHOCTUY, «CiyyailHble BEJIMYUHBI U 3aKOH OOJBIINX YHCEI».

BaxxHyro yacTh Kypca 3aHUMaeT U3y4yeHHe reOMeTpUYEeCKOro 1 OMHOMHUAIILHOTO paclpeAeeHui 1
3HaKOMCTBO C WX HENPEPHIBHBIMHU aHAJIOT'aMH — IMOKA3aTEIbHBIM U HOPMAJIBHBIM PacIpe/IeICHUSIMH.

Conepxxanue nuHuM «CiaydaiiHble COOBITHS U BEPOATHOCTH» CIYXKHUT OCHOBOM JUIst ()OPMHUPOBAHUS
MIPEJCTaBICHUI O pacIpe/Ie]ICHUH BEPOATHOCTEH MEXy 3HAUEHUSMH CITyYailHBIX BEJIMYHH, a TAKXKe dTa
JUHUA HeoOXonuma Kak 0a3a Julsl M3ydeHHUs 3aKOoHa OOJIbIIMX uucel — (YHIaMEHTAJbHOTO 3aKOHa,
JEHCTBYIOIIErO0 B MpHUpOJE U OOIIECTBE M HMMEIOLIEro MareMaTudeckyro ¢opmanuzanuio. Cam 3aKoH
OONBIIMX 4YHCEN TMpeanaraeTcs B O3HAKOMHUTENbHOH (opMe ¢ MUHUMAIbHBIM HCIOJIb30BAaHUEM
MaTeMaTu4ecKoro popmMaausma.

Tembl, CBs3aHHBIE C HENPEPHIBHBIMU CIy4YalHBIMU BEJIWYMHAMH, AaKIEHTUPYIOT BHHUMAaHHE
IIKOJIbHAKOB Ha ONHMCAaHWUM W HM3YyYCHHWH CITyYailHBIX SBJICHUH C TMOMOIIBI0 HETPEPHIBHBIX (YHKIWH.
OcHOBHOE BHHMMaHHUE YJENIeTCs IO0Ka3aTeJbHOMY W HOPMAJbHOMY paclpelieieHusiM, TpU 3TOM
MpeinoiaraeTcs 03HaKOMUTENIBHOE U3yUeHUe MaTepuaa 0e3 J10Ka3aTelbCTB IPUMEHSIEMbIX (DaKTOB.

MECTO KYPCA B YYEGBHOM IIJTIAHE
Ha uzyuenue kypca «BeposTHOCTh U cTaTHCTHKa» Ha 0a30BOM ypOBHE OTBOJIUTCS | yac B HeJeNo B
TeUeHHUEe KaXKIA0ro rojia 00y4eHus, Bcero 68 yueOHbIX 4acoB.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpencraBnenue JaHHBIX ¢ MOMOIIBIO Tabuuy U auarpamm. CpeaHee apudmMeTHueckoe, MeanaHa,
HauOoJplllee ¥ HaWMEHbIIEe 3HAYEHUS, pa3Max, MUCIEPCHS M CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX
HabOopOB.

Cayvaiinple SKCIIEPUMEHTHI (OTBITHI) U CIIy4aifHbIe COOBITHS. DIEMEHTapHbIe COOBITUS (MCXOJIBI).
BeposiTHOCTB citydaliHOTO COOBITHS. BIHM30CTh 4acTOTHI M BEpOSTHOCTH COOBITHI. CilydyaliHBIE OIBITHI C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH. BeposTHOCTH COOBITHII B OTIBITAX C PABHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMH COOBITUSMHU.

Onepanuu HaJ COOBITHSIMA: TIEpEeCeUYCHHEe, 00bEIMHCHIE, IIPOTHBOIIOJIOKHBIE COOBITHS. J[narpaMmer
Olinepa. ®opmya cI0KEeHUS BEPOSATHOCTEH.

VYciioBHas BEpOSATHOCTh. Y MHOKEHUE BEPOSATHOCTEN. [lepeBo ciaydaitHoro skcnepuMenta. opmyna
NIOJIHOM BeposiTHOCTU. He3aBucumbie COOBITHSL.

KomOunatopaoe mpaBuino ymHoxeHHs. IlepectanoBkn u ¢dakropuan. Yucimo couyeTaHuid.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunaphblii citydaliHbIil onbIT (MCHBITAaHUE), yclex U Heyaada. HezaBucumble ucnbitanusd. Cepus
HE3aBMCHUMBIX UCIIBITAHUM A0 nepBoro ycnexa. Cepus He3aBUCUMBIX UCIIBITaHUMN bepHymn.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTei. [lmarpamma pacnpenenenus. I[lpumepsr
pacripesieieHui, B TOM 4HCie, TeOMETpUUYECKOoe U OMHOMUAIIBHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKHU CIy4YalHbIX BEJIMYMH: MaTeMaTUYECKOE OXHUIAHUE, IUCIEPCUS U
CTaHJIapTHOE OTKJIOHEHHUE. [IpuMephl npruMeHeHHsT MaTEMATHYECKOr0 OKUIaHHs, B TOM YHCIIE B 3a7a4ax
W3 TIOBCEIHEBHOM kHM3HU. Marematuyeckoe OXUJaHWE OWHApHOW  CIydyalHOW  BEIMYWHBL.
MaremaTuyeckoe 0XUJAHHE CYMMBbI CIIyYaWHbBIX BEJIMYMH. MaTeMaThuecKoe OXUIAHHE U JUCIEPCHUs
reOMETPUUYECKOTO 1 OWHOMHATILHOTO PaCpe/IeIeHUN.

3akoH OONBIIMX YHMCENl M €ro pojb B HayKe, NMpUpoje U oOmiecTBe. BhIOOpOUHBIN MeETON
HUCCIeJOBaHUH.

[IpuMepsl HETPEPBHIBHBIX CIydalHbIX BeNMWYUH. [IOHSATHE O TJIOTHOCTH pacmpesereHus. 3aiaqu,
MPUBOJISIINE K HOPMAIIBHOMY paclpeleneHuto. [IoHATHE 0 HOPMAIIBHOM pACIIPEICIICHUU.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYyHOCTHBIE  pe3ysNbTaTbl OCBOCHMs IporpamMmbl  ydeOHoro mnpeamera «MaTeMaTHKa»
XapaKTepU3yIOTCS:

I'pazknpanckoe BocnuTaHue:

c(OPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMM OOYYaIOMIerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O
YjleHa POCCUHCKOro OOLIECTBa, IPEICTABICHHMEM O MaTeMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYP, SABJICHUHU, MPOIETyp IPaXIaHCKOTO 00IecTBa (BHIOOPHI, OMPOCHI U TIp.), YMEHUEM
B3aUMO/IEHICTBOBATh C COLIMAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAUCHHEM.

IIaTpuoTnyeckoe BocIUTaHHE:

C(OPMHUPOBAHHOCTBIO POCCUMCKON TI'pa)KIaHCKOW HIAEHTUYHOCTH, YBAXKCHUS K HpPOILIOMY U
HACTOAILLEMY POCCUHCKON MaTeMaTHK{, LIEHHOCTHBIM OTHOILIEHHUEM K JIOCTH)KEHUSM POCCHUMCKUX
MaTEeMaTHUKOB U POCCUHCKON MaTeMaTHYECKOW IIKOJbI, K MCIOJb30BAHUIO 3TUX JOCTHKEHUH B JPYIHX
HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHMEM TYXOBHBIX HEHHOCTEH POCCHHCKOTO Hapoza; cpOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUS$, STUYECKOr0 IMOBEJEHHs, CBA3aHHOTO C MPAKTUYECKUM IPUMEHEHHEM JOCTHKEHMH HayKd U
JeSITeTbHOCTBIO YUEHOTO; OCO3HAHHEM JIMYHOTO BKJIaJa B TOCTPOSHHUE YCTOMYUBOTO OYIYIIETO.

JCTeTHYeCKOe BOCIIUTaHHue:

ACTETUYECKUM OTHOIIEHHWEM K MHpY, BKIIOYas ACTETUKY MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, pelICHHUH, pacCykICHH; BOCIPUMMYHBOCTHIO K MAaTEMaTHUECKUM aCIEKTaM pa3IHuHbIX
BHUJIOB HCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MAaTEMaTHYECKHE 3HaHUS B HHTEpecax 3/I0pOBOr0O U
6e3omacHoro oOpasa »KM3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO (310pOBOE NHUTaHME,
cOamaHCUPOBAaHHBIA PEXKUM 3aHATUN M OTIbIXa, peryisipHas (u3nyeckas aKTUBHOCTb); (PU3HUECKOTO
COBEpLICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTHIO.

TpynoBoe Bocnniutanue:

TOTOBHOCTBIO K TpPYyJAy, OCO3HAaHHUEM ILIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K Pa3IM4YHBIM cdepam
npodeccnoHaNbHOM 1eATeIbHOCTH, CBA3aHHBIM C MATEMATUKON U €€ PUII0KEHUSIMU, YMEHUEM COBEPIIAThH
OCO3HaHHBIM BbIOOp Oyaymed mnpodeccud M peaau30BbIBATh COOCTBEHHbIE JKU3HEHHbBIC IUIAHBI,
TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTEMAaTUYECKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTKEHUH
BCEH >KM3HU; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PELIEHUM NPAKTUYECKUX 3a]ad MaTeMaTH4YEeCKOU
HaIpPaBJIEHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO ~ JKOJOTHYECKOW  KYyJIbTYypbl, IOHMMAaHHEM  BIMSHHUS  COIMAJIBHO-
HKOHOMHYECKUX MPOIECCOB HA COCTOSHUE MPUPOAHON M COLMANBHOM Cpelbl, OCO3HAHUEM TIJI00aIBLHOrO
XapakTepa JKOJIOTUYECKUX Mpo0JieM; OpHeHTalued Ha NpPUMEHEHHEe MaTeMaTU4YeCKUX 3HaHUM Ui
peleHust 3a7a4 B 00JIACTH OKpY’Karollled cpejbl, MIIAaHUPOBAHHS MOCTYIKOB U OIEHKH MX BO3MOKHBIX
MOCTECTBUI ISl OKPY>KAIOIEH CPeIbl.

IleHHOCTH HAYYHOI'O MO3HAHMS:

C()OPMHUPOBAHHOCTBIO MHPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH ¥ OOLIECTBEHHOM MPAaKTHKH, MOHUMAHUEM MAaTEeMaTHYeCKOM HayKH Kak c]epbl UelIoBEUECKOM
NESTeNbHOCTH, 3TANOB €€ pa3BUTUS M 3HAYMMOCTU AJIS PA3BUTHUS LMBWIM3ALMM; OBJIQJACHUEM SI3BIKOM
MaTEMaTHKU U MaTEMaTH4YECKON KyJIbTYPOH KaK CPEeICTBOM IT03HAHUS MUPA; TOTOBHOCTHIO OCYILLECTBIISIT
IIPOEKTHYIO U HCCIIE0BATENIBCKYIO I€ATEIbHOCT MHANBUYAIbHO U B IPYIIIIE.



METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ysibTaThl OCBOCHHUS MporpamMmbl  yueOHOro mpeamera «MaremaTHKay
XapaKTepU3yIOTCS OBJIAJICHUEM YHHUBEPCAJIBHBIMH HO3HABAMENbHBIMU OeUCMBUAMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHLIMU OelCMBUAMU, YHUBEPCANbHLIMU PE2YIAMUSHBIMU OeUCEUIMU.

1)

Vuusepcanvuvie noznasamenvuvle Oeticmeus, obecneuugarom @opmuposanue 06a308blx

KOCHUMUBHBIX NPOYECCO8 YYauuxcs (0CeoeHue Memooo8 NO3HAHUSL OKPYICAIoue20 Mupd, npumeHeHue
JI02UHeCKUX, UCCe008aMeNbCKUX Onepayuil, yMmeHull pabomams ¢ ungopmayueti).
Ba3oBble JJornueckue neiicTBuA:

BBISIBJIATh U XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKK MAaTEeMaTHUYECKUX OOBEKTOB, MOHITHH,
OTHOLICHUHA MEXIy MOHATHAMM; (OPMYJIMPOBATH OIPEICICHUS] TOHATUN; YCTaHABIUBATb
CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIIH, OCHOBAHUS JJIsi 0000IICHNS U CPAaBHEHUS, KPUTEPHH
IIPOBOJMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIMPOBATH U IPeoOpa3oBbIBaTh CY)KICHHs: YTBEpAUTEIbHbIE U
OTpHULATENbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISIBIIITH MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpEYNs B (paKkTax, JaHHBIX,
HAOJMIOACHUAX U YTBEPXKICHUAX; MpeanaraTb KpUTEPUHU JJs BBIABICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

JienaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUN;

IIPOBOJIUTh CaMOCTOSITENIBHO J0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEPXKICHUH (MpsIMble U OT
IIPOTUBHOI'0), BBICTPaUBaTh AapryMEHTAlUIO, MPUBOJUTH MpPUMEPbl U KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI,

BbIOMpATh croco0 perieHust ydeOHOH 3aqaun (CpaBHUBATh HECKOJBKO BapUAHTOB pEILEHUS,
BbIOMpaTh HanOoJIee MOAXOAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBbIe ncciregoBaTeLCKHeE JelCTBUS:

WCIOJIb30BaTh BOIPOCHI KaK HCCIENOBATENLCKUM WHCTPYMEHT TO3HAHUS, (HOPMYIHPOBATH
BOIPOCHI, (PUKCHUPYIOIIHE IPOTUBOPEUNE, MPOOJIeMy, yCTaHABIUBAaTh HCKOMOE W JIAaHHOE,
(dhopMHPOBATh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MIPOBOANTH CAMOCTOATEIHHO CINITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHUE M0 YCTAHOBICHUIO
OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBIEHUS, IMPOIIECCa, BHISIBICHUIO 3aBUCUMOCTEH
Memny O6”I)€KT3MI/I, SIBJICHUAMU, HpOHCCC&MI/I;

CaMOCTOSITENILHO (OPMYJIHPOBaTh OOOOMICHUS W BBIBOJABI 110 pe3yJbTaTaM IPOBEIEHHOTO
HaOII0IeHNs1, UCCIIEIOBAHMUSI, OIIEHHUBATh JJOCTOBEPHOCTD MOJTYYCHHBIX PE3YJIbTATOB, BBIBOJOB H
0000IIICHMI;

HpOFHOSI/IpOBaTB BO3MOXHOEC paSBI/ITI/Ie HpOHGCCﬂ, a TAKXXC BBIABUI'ATh HpeHHOHO)KeHI/Iﬂ 0 €ro
Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

2)

BBISABJISATH )]e(l)I/H_[I/ITI)I I/IH(i)OpMaHI/II/I, JaHHBbIX, H606XO)II/IMBIX AJigd OTBE€TA HA BOIIPOC M IJIA

pelIeHus 3a/1auH;

BbIOMpaTh  WMH(OpPMALMIO U3  HCTOYHMKOB  pPA3MYHBIX  THUIOB,  aHAIU3UPOBATH,

CUCTEeMATHU3UpPOBaTh M HHTEPNPETUPOBATh HHPOPMAIUIO pPA3NIUYHBIX BUAOB U  GopM

MIpe/ICTaBJICHHUS;

CTPYKTYpUPOBaTh MH(OpPMAIIHMIO, NPEACTABIATh €€ B Pa3IUYHBIX (popMax, WILTFOCTPHUPOBATH

rpauvecKu;

OLIEHUBATh HAJAEKHOCTh HH(OPMAIHH IO CAMOCTOSTENLHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.
Vuueepcanvuvie KOMMyHUKamugHvle Oelicmeus, 00ecneuusarom cQoOpMupo8aHHOCb

COYUATILHBIX HABLIKOB YUAUJUXCS.
OO01menue:



® BOCIPHUHHUMATH U (HOPMYITUPOBATH CY’KACHUS B COOTBETCTBHH C YCIOBUSIMH U LEJISIMHU OOIECHUS;
SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHUS 110 X0y PELIeHUs 3aJjaul, KOMMEHTHPOBATh MOJIy4E€HHBIN pe3ysbTaT;

e B XO0Je 00CyXICHMsI 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK1a€MO TEMBI, TPOOJIEMBI, peLIAeMOit
3aJ1a4uM, BbICKa3bIBaTh /€, HALICJICHHBIE HA MOUCK PELIEHUS; COIIOCTABIATh CBOU CYKICHUS C
CYXJEHUSMH JIPYIMX YYaCTHHMKOB Juajiora, OOHapy>XHUBaTh pa3jivyde M CXOJCTBO MO3UIIMHA; B
KOPPEKTHOH Gopme (HOopMyTHUpOBATh Pa3HOTTIACHS, CBOU BO3PAKECHUS;

® I[IPEACTaBIATh pE3yJbTaThl pELICHUS 3aJadyd, OHKCIEPUMEHTa, MWCCIEN0BaHUs, IPOEKTa;
CaMOCTOSITENILHO BEIOMPATh (POPMAT BBICTYIIJICHUS C yUETOM 3a/1a4 IPE3EHTALUU U 0COOEHHOCTEH
ayJIMTOpUHU.

CoTpyaHunyecTno:

® [IOHMMaTb M MCIIOJIb30BaTh NPEUMYIIECTBA KOMAHJHOM W HWHAMBHUIYaIbHOH paboOThl IpH
pelieHnr Yy4eOHbIX 3a/Jay; MPUHUMATh I€JIb COBMECTHOW J€ATEIbHOCTH, IUIAaHUPOBATh
OpraHU3alMI0 COBMECTHOW PabOThI, pacHpeAessaTb BUIbl pabOT, JOrOBApUBATHCS, 0OCYKIAaTh
MIPOLIECC ¥ PE3YJIbTAT PA0OTHI; 0000IaTh MHEHHUS HECKOJIBKUX JTFO/ICH;

® yYacTBOBATh B IPYMIIOBBIX (hopMax paboThl (00CykIeHHsI, 0OMEH MHEHHI, «MO3TOBBIE IITYPMBD)
Y UHbIE); BBIIIOJIHATH CBOIO YaCTh pabOThI U KOOPAUHUPOBATH CBOU J€UCTBUSA C APYTUMH YJICHAMHU
KOMAaHJIbI;, OIICHMBAaTh KadeCTBO CBOEr0 BKJI3Ja B OOLIMI MPOIYKT 1O KPHUTEPHSIM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBUS.

3) Vuusepcanvnvie pecynamuenvie Oeiicmsus, obecneuugaiom GopmuposanHue CMbICIOBbIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranu3anusi:

COCTABJIATH IIJIaH, AJITOPUTM pEIEHUs 3aJaul, BIOMpaTh CIOCO0 pelieHus ¢ y4ETOM UMEIOINXCs
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh BapUAHTHI PEIICHUN C
yu€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

e BJAJETh HAaBbIKAMHM IO3HABATEIbHOM peQIEKCMM KaK OCO3HAHMS COBEPIIAEMBIX JECUCTBUN U
MBICIMTENBHBIX TPOLECCOB, UX PE3YIbTATOB; BIAJETh CIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3yJibTaTa pelieHHsl MaTeMaTH4eCKON 3a/1auH;

® IpeABHJAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb IpU PEIIEHUH 3aJaud, BHOCHUTH
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAl/IGHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OIEHMBATh COOTBETCTBHUE pe3yJIbTaTa LeJIU U YCIOBUSAM, OOBACHATH MPUUMHBI TOCTHKEHUS UITN
HEJOCTHKEHHS] ~ Pe3yJIbTaTOB  JAESITENbHOCTH, HAaxXOAuTh  OMMOKY, JaBaThb  OLICHKY
PUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh TOHATHSIMHU: cpenHee apudMETHUECKoe, MeAnaHa, HauOoIbllee, HAaMMEHBIIEe
3Ha4YeHUe, pa3Max MacCHUBa YUCIIOBBIX JTAHHBIX.

OmnepupoBaTh MOHATUAMH: CIyYalHBIH SKCIIEPUMEHT (OTIBIT) U CIy4aiiHOe COOBITHE, 3JIEMEHTapHOE
coObITHE (PTIEMEHTApHBI HMCXOMA) CIIyYailHOrO OIbITa; HAXOMUTh BEPOATHOCTH B OMNBITaX C
PaBHOBO3MOXHBIMH CIYyYalHBIMU COOBITHSIMH, HaXOIUTh W CpPAaBHUBATb BEPOSATHOCTH COOBITUH B
M3yUYCHHBIX CITyYaiHBIX SKCIEPHUMEHTAX.

Haxonuts u popmynupoBaTh COOBITHS: IepeceueHre 1 00beTMHEHNE JaHHBIX COOBITUH, COOBITHE,
IIPOTHBOIIOJIOKHOE JAaHHOMY COOBITHIO; TTOJIB30BATHCS TUarpaMMmaMu Oiniepa u GOpMyroil ciokeHus
BEPOSITHOCTEW MIPU PELICHUH 33/1a4.



OmnepupoBaTh NOHATUSAMU: YCIOBHAsA BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS; HAXOUTh BEPOSITHOCTH
C IIOMOIIBIO NPAaBWJIa YMHOKEHMS, C IIOMOLIBIO JEpeBa CIIy4aiiHOrO OIbITA.

[TpuMeHAT KOMOMHATOPHOE MPABHJIO YMHOXKEHUS IPU PEIICHUH 3a]1au.

OnepupoBaTh MOHATUSMM: WCIIBITAHHWE, HE3aBUCHUMBIE HCIBITAHUS, CEPUSl MCIBITAaHUM, ycleX U
HeyJlaya; HAXOJUTh BEPOATHOCTH COOBITMH B CEpUM HE3aBUCUMBIX WCHBITAHMHM 70 IEpBOro ycCIexa;
HAXOJIUTh BEPOSITHOCTH COOBITHIA B CEpUH UCTIBITAaHHUN bepHym.

OnepupoBaTh MNOHATUAMM: CllydaliHash BEJIMYMHA, PACIPEICIICHUE BEPOSATHOCTEH, auarpamma
pacrpeneieHus.

11 KJIACC

CpaBHUBaTh BEPOSITHOCTH 3HAYEHHUM CIIyd4allHOM BEJIMYUHBI 110 PACHPECIICHUIO UM C ITOMOILIBIO
Juarpamm.

OnepupoBaTh MOHATHEM MATEMaTHUECKOIO OKUIAHUS; MPUBOJIUTH NPUMEPHI, KaK IPUMEHSETCS
MaTEMaTHUYECKOE 0XKMJIaHUE CIy4YallHOW BEJIMYMHBI HAXOAUTH MAaTEMATUYECKOE OKUIAHHME IO JAHHOMY
pacIpeaeIIeHuIO.

Wwmetsb nmpeacTaBieHue o0 3aKoHe OOJIBIINX YUCET.

HmeTp nipeacTaBiieHne O HOPMaIbHOM PACIPEACICHUN.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
o HanMeHoBame KoanuecTBO 4acoB Iporpammuoe Xapakrepucru DJIeKTPOHHBIE
KonTpo coJepikaHue Kka (uudposrbie)
n/ - pasyienos M Tem  Beer HpakTiyeck JesITeIbHOCTH 00pa3oBaTeibHbIE
n IporpaMmmsl 0 JLHLIC ue padoThbl P
padoThI yyamuxes pecypchl
[IpencraBnenue 3Bnekatob https://sbereducation.ru/?ysc
JTaHHBIX C TOMOIIbI0  MH(popManuio u3  lid=mvancc6hz9470520097
Ta0JINLI Ta0JIMULL
nuarpamm. CpenHee JMarpamm,
apudMeTHIECKoe, HCIIOJIb30BaTh
MeauaHa, TaOIUIIBI
HanOOJIbIIIEe U JauarpaMMbl
HanMEHBIIIEe JUIST
3HAuUeHUs, pa3Max, MpeACTaBICHUs
TUCTICPCHS, CTAaTHUCTHYECKHUX
[IpencraBnenue CTaH/IapTHOE JIAHHBIX.
1 JTAHHBIX ooy OTKJIOHEHHE Haxoauts
omnucarelibHas YUCITOBBIX OIMcaTelIbHbIC
CTATHCTHKA HaObOpOB XapaKTePUCTUKU
JIAHHBIX.
Brigsurars,
KPUTHKOBATh
THUTIOTE3bI 0
xXapakrepe
CIIy4aitHOM
U3MEHUYHUBOCTH U
OTIPEIETISIOIINX
ee
dakTopax
Crny4vaitnbie Cry4aitnbie Beimenate  Ha  https://sbereducation.ru/?ysc
2 OIIBITHI u 3 1 IKCIIEPUMEHTHI npuMepax lid=mvancc6hz9470520097
Ciy4JalHbIe (OTIBITHI) CiTy4JalHbIe




COOBITHSI, OIBITHI Clly4aiiHble COOBITHS B
c COOBITHSL. OIMCaHHOM
PaBHOBO3MOKHBI OnemMeHTapHbIe Clly4aiiHOM
MU COOBITUS (MCXOMABI).  OIIBITE.
3JIEMEHTAPHBIMU BepositHOCTB DopMyIMpOBATH
UCXO0JIaMU cityyaifHoro yCIIOBUS
COOBITHSL. IPOBEJCHUS
BepositHOoCTH ciryyaiiHoro
COOBITUI B OMBITaX  ONBITA.
c Haxonuthb
PaBHOBO3MOXKHBIMM =~ BEPOSITHOCTHU
3JIEMEHTAPHBIMU COOBITHI B
COOBITUSIMH. OIBITAX c
[IpakTuyeckas PaBHOBO3MOXHBbI
paborta MH  HCXOJaMH.
MopenupoBats
OTIBITHI c
PaBHOBO3MOYKHBI
MU
3JIEMEHTAapHBIMU
UCXOJAaMH B X0J1€
[IPaKTUYECKON
paboThl
Omneparun Hax  Mcoosmp3oBarh https://sbereducation.ru/?ysc
COOBITHAMHU: Jarpammbl lid=mvancc6hz9470520097
repeceveHue, Oitniepa "
Onepawnn  Ha O6T>CIII/IHveHI/Ie CIIOBECHOE
COOBITHI ONHUCaHue
COOBITHSIMH, ) 1
CTOIKCHIC MIPOTUBOIOJIOKHBIE COOBITHI ISt
. COOBITHSI. (hopMyIUpOBKHU
BEPOATHOCTEN
Jnarpammsl U M300pakeHus

Ditnepa. @opmyJia
CJIOXKEHUS
BEPOATHOCTEMN

00bEIMHEHU |
nepeceYCHIs
COOBITHH.




Pewats 3aga4u ¢
HCIIOJIb30BaHUEM
(hopmybl
CJI0KEHUS
BEPOSTHOCTEM

YcnosHas
BEPOSITHOCTb,
JIEpEBO
CIIy4ailHOTO

ombiTa, (Qopmyna

ITOJTHOM
BEPOATHOCTH
HE3aBUCUMOCTH
CcOOBITH

DIIEMEHTHI
KOMOWHATOPUKH

u

VYcioBHas
BEPOSITHOCTb.
YMHOXKEHUE
BEPOSTHOCTEM.
HepeBo cityyaiiHOTO
3KCHEpUMEHTA.
®opmysia  MOJHOU
BEPOSITHOCTH.
He3zaBucumpbie
coOBITHS

Kom6unatopHoe
MIPAaBHIIO
YMHOXKEHHUSI.
ITepecranoBkn  u
¢dakropuan. Ywucno
COYETaHHM.
TpeyroiabHuUK
[Tackana. ®opmyna
o6unomMa Hrrorona

Pemate 3amaum
Ha HaxXOXICHUC
BEPOSATHOCTEMN
COOBITHH, B TOM
YHUCJIE YCIOBHBIX
c ITOMOIIIBIO
nepeBa
CIIy4allHOTO
OTIBITA.
Onpenenars
HE3aBHCUMOCTD
COOBITHI o
dbopmyne u 1O
OpraHu3alu
CIIy4aitHOTO
OIIBITA

Hcnonn3oBarh
TIPaBUIIO
YMHOXKEHUS ISt
TIePEUNCIICHUS
COOBITHI B
CIIy4aitHOM
OIIBITE.
TTonp30BaThCs
(bopmymoi u
TPEYTOJIbHUKOM
ITackans IS
onpeeIeHUs

https://sbereducation.ru/?ysc
lid=mvancc6hz9470520097

https://sbereducation.ru/?ysc
lid=mvancc6hz9470520097




Cepun
IOCJIEI0OBATENbHEI
X UCIIBITAHUN

3

bunapusbiit
CIyYaliHBI  OMBIT
(ucnpITaHKE), yCrex
u Heyayqa.
HesaBucumsblie
ucneltanus. Cepus
HE3aBUCHUMBIX
HCIBITAaHUH o
MepBOro  ycrexa.
Cepus
HE3aBUCHUMBIX
HUCTIBITAHUI
bepnyinn.
[IpakTnueckas
pabota c
WCTIOIb30BAaHUEM
3JEKTPOHHBIX
Ta0IHIY

quciia
CoYeTaHUuN

Pa3zouBath
CIIOKHBIC
SKCIEPUMEHTHI
Ha  OTJCIbHEIC
HCIIBITAHHS.
OcBauBarh
TTOHATHS:
HCIBITaHUE,
cepus
HE3aBHUCUMBIX
HCIIBITAHHH.
[IpuBoauTh
MpUMEpBbI  cepuit
HE3aBUCUMBIX
HUCITLITAHUH.
Pemares 3amaunm
Ha TIOHCK
BEPOSATHOCTEN
cOOBITHI B cepun
HCOBITAHUHA 1O
NEepBOro ycmexa
U B  Cepusax
HUCITBITAaHUN
bepnymnu.
H3yudats B xozme
MIPAaKTUYECKOU
paboThI c
HCIIOJIb30BaHUEM
3JIEKTPOHHBIX
TaOJIHIL
BEPOSITHOCTH
COOBITHI B

https://sbereducation.ru/?ysc
lid=mvancc6hz9470520097




cepusix

HE3aBUCUMBIX
HCTIBITAHU N
Cnyuvaitnas OcBauBarnb https://sbereducation.ru/?ysc
BEJIMYHHA. TIOHATHUA: lid=mvancc6hz9470520097
Pacnpenenenue Cly4yanHas
BEPOSITHOCTEH. BEJIMYMHA,
Hwnarpamma pacupenenenue,
pacrpeaesneHus. Tabiuua
Cymma U pacnpeneseHus,
MIPOU3BE/ICHUE auarpamma
CIIy4alHBIX paclnpeneneHus.
BenuuuH. [Ipumepsr = IlpuBoguth
pacupeneiieHnii, B = IPUMEPHI
TOM 4yHuCle  pacHpelneieHuu,
r€OMETpUYECKOe W B TOM  YHCIIE
Ciryaiinne OMHOMUATBHOE F€OMETPUUYECKOT
BEJIMYMHBI u ° 1
S — OMHOMHUATBHOTO.
CpaBHHUBaTH
pacnpeneneHus
CITy4aHBIX
BEJTMYNH
Haxoantb

3HAYEHUS CYMMBI
U TIPOU3BEACHUS
CIIy4alHBIX
BEJIMYHH.
Crpouts u
pacrno3HaBaTh
TEOMETPUUECKOE
U OMHOMMATIbHOE
pacnpeneneHue




OnucarenbHast [ToBTOpATH https://sbereducation.ru/?ysc
CTaTUCTHKA. M3y4YEHHOE u  lid=mvancc6hz9470520097
Crny4daifHble OMBITHI ~ BBICTpauBaTh
H BEPOSITHOCTH = CHUCTEMY 3HAHHI
CIIy4alHBIX
O0001menue u COOBITUH.
CUCTEMAaTHU3AIHAA 5 Onepanuu HaJ
3HAHUH COOBITHSIMH.
OJeMEeHThI
KOMOHMHATOPHUKH,
cepuu
HE3aBUCHUMBIX
HCIBITAaHUH
OBIIIEE
KOJIMYECTBO 34
YACOB 110

I[TPOTPAMME




11 KUIIACC

MATEMAaTHYICCKUC

No HanMenoBame KoandecTBo yacoB IIporpammuoe XapakrepucTuka DJIeKTPOHHbIE
.y PA3TEIIOB 1 TeM Beer KonTpoa MpakTu coaepskaHue JeATeJIbHOCTH (ungposbie)
- HporpaMMbI o bHbIE qyecKHue yJammuxcs o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypcbl
ITpumepsl OcBauBath mousiTe  https://sbereducation.ru/?yscl
MIPUMEHEHUSI MaTEMATHYECKOTO id=mvancc6hz9470520097
MaTeMaTU4eCKOro OXKHJIaHHUSI.
0XKHMJIAHUS [IpuBoauThH u
(cTpaxoBanue, 00cyx)aTh
jotepest). MIpUMEPBI
Maremarnueckoe IIPUMEHEHUS
0XXMJIAHME  CYMMbl =~ MaTE€MaTHYECKOI'O
CITy4alHbIX OXKHJIaHHUSI.
BEJIMYMH. Boruucniars
Maremarnueckoe MaTeMaTU4eCKOe
0XKHJIaHHE 0XXHJIaHUE.
MaremaTuyecko reomeTpuyeckoro u  HMcmonp30Barth
1 e OXUlaHKE 6I/IHOMI/IaJ'IBHOFUO MOHSTHE
CIIy4ailHOM pacrpeneneHuin MaTeMaTUYECKOro
BEJINYUHBI OXHMJIAHUSL U  €ro
CBOMCTBA pu
pereHnn 3a/1au.
Haxonuts o
M3BECTHBIM
dbopmynam
MaTeMaTU4yecKoe
OXHJIAHWE  CYMMBI
CIIy4alHbIX
BennunH. Haxonurts
o W3BECTHBIM
dbopmynam




0XKHMJIaHUSI
CIIy4aitHBIX

BEJIMYUH, UMEIOLIUX
reoOMeTpUYecKoe |

OMHOMHATIBHOE
pacnpezeneHus
Hucnepcust u  OcBauBaTh https://sbereducation.ru/?yscl
CTaHJAPTHOE ITOHSTHS: id=mvancc6hz9470520097
OTKJIOHEHHUE. JTUCTIEPCHS,
Hucnepcun CTaHJAPTHOE
TE€OMETPUYECKOTO U = OTKIIOHEHHE
OMHOMHUAIBHOIO CIIy4alHON
pacnpeeNeHusl. BEJIMYUHBI.
IIpaxkTnueckas Haxonuts o
pabota C  HU3BECTHBIM
Hucnepcuss u
HCIIO0JIb30BaHUEM dbopmynam
CTaHJlapTHOE
AIIEKTPOHHBIX JUCIIEPCHIO
OTKJIOHEHHE 4
N TabnIuI reOMETPUYECKOTO U
cirydaitHOH
OMHOMMAIBLHOTO
BEJTMYMHBI
pacnpeneneHusi, B
TOM YHUCJIE B XOJ€E
MPaKTUYECKOU
paboThI c
HCIIOJIb30BaHHUEM
AIIEKTPOHHBIX
Tabmmn  Haxooutsb
JUCIIEPCHIO o
pacnpeieNieHuIo.
3aKkoH OonpmIMX  3HAKOMUTHCS ¢ https://sbereducation.ru/?yscl
yucesl. BeIOopouHslil | BBIOOPOUYHBIM id=mvancc6hz9470520097
3akoH OONBIINX 3 METO/T METOJIOM
qucen UCCIIEJOBAaHUM. UCCIIEIOBaHUS
[TpakTueckas COBOKYITHOCTH

pabota c

naHHbIX. M3yuaTh B




HCIIOJIB30BAHUEM
DIIEKTPOHHBIX
TabJIMIL

X0Jle PaKTHYECKOM
paboThI c
UCTIOJIb30BaHUEM
AIEKTPOHHBIX
TaOIIuUIL
MPUMEHEHUE
BBIOOPOYHOTO
MeToaa
MCCIICTOBAHMSI

HenpepsiBHbie
CIly4YaiiHbIe
BEJIMYHHBI
(pactipenenenus

)

IIpumepsl
HEIpPEPBIBHBIX
CIIy4alHbIX
BenuuuH. DyHKIUA
IJIOTHOCTH
pacnpeneneHus.
PaBHOMepHOE
pacrpeneieHue U ero
CBOMCTBA

OcBauBarb
MOHSATHSL:
HenpepbIBHAS
ciyvaiHas
BEJIMYNHA,
HEIPEPBIBHOE
pacnpezeneHue,
byHKIHSA
IJIOTHOCTHU
BEPOATHOCTH.
IIpuBoauTh
IIPUMEPBI
HEeNpPEePBIBHBIX
CIIy4alHbIX
BemmunH. Haxonuts
BEPOATHOCTH
COOBITHH 110 JAHHOI
byHKIIUU
IUIOTHOCTH, B TOM
qucie
PaBHOMEPHOTO
pacnpeneneHus

https://sbereducation.ru/?yscl
id=mvancc6hz9470520097

Hopmanbsnoe
pacnpezeneHus

3amaun,
TIPUBOIATIINEC K
HOPMAaJIbBHOMY

OcBauBarb
MMOHATUSL:
HOPMaJIbHOE

https://sbereducation.ru/?yscl
id=mvancc6hz9470520097




[ToBTOpEHME,
0000IIEeHHE U
CHCTeMaTH3aIu
s1 BHAHUH

19

pacrnpeieNeHuIo.
OyHKIMS IOTHOCTU
51 CBOICTBA
HOPMaJIbHOTO
pacrpeeneHus.
[IpakTrueckas
pabota c
MCIOJIb30BaHUEM
AIIEKTPOHHBIX
TadJIUIL

[IpencraBnenue
JAHHBIX C MOMOIIBIO
TAOJUI] U JHarpamm,
omnmcareabHas
CTaTUCTHKA, OIIBITHI C
PaBHOBO3MOKHBIMHU

pacrpeeneHue.
Brinenars o
OTHUCAHUIO
Cly4JaitHbIe
BEJIMYUHBI,
pacrpeziesieHHbIE 110
HOPMaJIbHOMY
3akony. IIpuBoauTh
MIPUMEPBI 3aj1ad,
MPUBOISIINX K
HOPMaJIbBHOMY
pacnpeieNieHuIo.
Haxoauts
YHCIIOBBIC
XapaKTEPUCTUKHU
HOPMAaJIbHOTO
pacrmpeiesieHust 1o
M3BECTHBIM
dbopmynam. Pemats
3a/laud, CBSI3aHHBIC
c MpUMEHEHUEM
CBOWICTB
HOPMAaJIbHOTO
pacrpeneneHuii, B
TOM qHCIIe c
HCIOJIb30BaHUEM
AIIEKTPOHHBIX
TaOJIAILL

IToBTOpATH
M3y4YEHHOE u
BBICTPAauBaTh
CHUCTEMY 3HAHUU

https://sbereducation.ru/?yscl
id=mvancc6hz9470520097




AJIEMEHTAPHBIMU
COOBITHSIMH,
BBIYHCIICHHE
BEPOATHOCTEM
COOBITHIA c
MPUMEHEHHEM
bopmyn u
rpagu4IecKux
METOJIOB
(koopauHaTHAs
npsimasi, JIepeBO,
nuarpamma Jiiepa),
CIIy4ailHbIe
BEJIMYMHBI u
pacnpezeneHus,
MaTeMaTH4eCKOe
OXHJaHUE
CiIy4anHON
BEJTMYUHBI

OBLLEE
KOJIMYECTBO
YACOB
[IPOTPAMME

1o

34




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThbI

Jara
U3y4YeHH s

DJIEeKTPOHHbIE
pecypcsl

uudpoBbie o0pa3oBaTesbHbIE

IIpencraBienue
JAHHBIX C TIOMOIIBIO
Ta0JIUL ¥ AUarpaMm

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

Cpennee
apudmeTHIecKoe,
MeIHraHa,
HauOoJIbIIEE u
HaMMEHBIIIEE
3HAYEHU,
JTUCTICPCHS,
CTaHJapTHOE
OTKJIOHEHHE
YHCIOBBIX HAOOPOB

pa3max,

Cpennee
apudmMeTHIecKoe,
Merana,
HauOoJbIICe u
HauMEHbIIIee
3HAUEHUS,
JUCTICPCHS,
CTaHIapTHOE
OTKJIOHEHHE
YHCIIOBBIX HA0OPOB

pasmax,

Cpennee
apudMeTHIecKoe,
MEIraHa,
HauOoJIbIIEe u

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




HauMEHbIIIEE
3HA4YeHUus, pasMax,
aucnepcus,
CTaHJapTHOE
OTKJIOHEHHE
YKCIIOBBIX HAOOPOB

Ciyuaiinbie
HKCIIEPUMEHTHI
(OTIBITHI) u
CIIy4yalHbIE COOBITHUS.
DJleMeHTapHbIe
cOObITHS (MCXOIBI)

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

BepostHOCTB
CIIy4aliHOTO
COOBITHSA.
BeposarHoctu
COOBITHI B ONBITAX C
PaBHOBO3MOXHBIMU
AJIEMEHTapHBIMU
COOBITHSIMU

BepositHocTh
CIIy4ailHOTO
COOBITHSL.
[TpakTnueckas
pabota

Oneparuu HaJg
COOBITHSIMH:
nepeceycHue,
00bCIUHECHHE
COOBITHH,
MIPOTUBOIOJIOKHBIC
COOBITHS.
Juarpammbl Ditnepa

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




10

Onepanuu HaJ
COOBITHSIMM:
nepeceueHue,
o0BeIMHEHNE
COOBITHH,
MIPOTHUBOIIOJIOKHBIE
COOBITHSL.
Huarpammsl Ditsiepa

dopmyra CIOXKEHUs
BEPOSATHOCTEN

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

11

12

VYcenoBHas
BEPOSITHOCTb.
YMHOKEHNE
BEPOSTHOCTEM.
HepeBo cimy4yaliHOTO
SKCIEPUMEHTA

YcaoBHas
BEPOSITHOCTb.
YMHOXEHUE
BEPOSITHOCTEH.
JepeBo ciydaiftHOTO
HKCIIEPUMEHTA

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

13

YcaoBHas
BEPOSITHOCTb.
YMHOXEHUE
BEPOSITHOCTEM.
JepeBo ciydaifHOTrO
SKCTIEPUMEHTA

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

14

dopMmyna  MOITHOU
BEPOSATHOCTH

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

15

dopmyna MTOJTHOMN
BEPOSITHOCTH

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




16

17
18

®opmyna  MNOJHOU
BEPOSITHOCTH.
HeszaBucumeie
COOBITHS

KonTponbhas pabota

KomOunaropHoe
MPABUJIO YMHOKEHUS

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097
https://sbereducation.ru/?ysclid=mvancc6hz9470520097

19
20

21

IIepecranoBku u
(dakTopuan

Yucio coueraHuit
TpeyrosbHuK
[Tackana. dopwmyia
6unoma Herorona

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097
https://sbereducation.ru/?ysclid=mvancc6hz9470520097

22

bunapHsIi
CIIy4alHbII OIIBIT
(ucmibITaHue), ycmex
" Heyaya.
HesaBucnmslie
ucneltanus.  Cepus
HE3aBUCUMBIX
HUCHOBITaHUH o
IIEPBOTO ycIexa

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

23

Cepusi HE3aBUCHMBIX
WCTIBITAHUI
beprymm

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

24

Cepusi HE3aBUCHMBIX
HUCITBITAHU.
[TpakTnueckas
pabora c
HCIOJIb30BaHUEM
DIIEKTPOHHBIX TAOJIHII

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

25

CnyyvaitHas
BEJIMYMHA

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




26

27

28

29

30

Pacnipenenenue
BEPOSATHOCTEM.
Huarpamma
pacnpeneneHus

Cymma u
MIPOU3BEICHUE
CIIy4aiHbIX BEJTMYUH

Cymma u
MIPOU3BEJCHUE
CIIy4alHbIX BEJIMYMH
[Tpumepsl
pacnpeneneHuii, B
TOM yucie
r€OMETPUYECKOE U
OMHOMHUATBHOE
ITpumepsl
pacnpeneneHuii, B
TOM qyucie
FeOMETPUUYECKOE U
OMHOMHUATHHOE

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

31

32

IToBTOpEHME,
00001IeHne u
CHCTEMAaTH3allHs
3HaHUMN

IToBTOpEHME,
000011IEHNE u
CHCTEeMaTHU3alus
3HAHUI

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

33

Hrorosas
KOHTpOJIbHAs paboTa

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

34

IToBTOpEHME,
000011IEH1E u

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




CHUCTEMAaTHU3aLN
3HAHUI

OBILIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 34



11 KUIIACC

Ne
n/n

Tema ypoka

[ToBTOpEHME,
0000111eHNE,
CUCTeMaTH3aIHs
3HaHui. CryvaiiHble
OTIBITHI u
BEPOATHOCTH
CIIy4aifHbIX COOBITUH.
Cepun He3aBUCHUMBIX
UCIIBITAaHUI

IToBTOpEHUE,
o0o01Ienue,
cucTeMaTu3alus
3HaHui. CryyaiiHble
OTIBITHI u
BEPOSATHOCTH
CIIy4aifHBIX COOBITUH.
Cepun He3aBHUCHUMBIX
WCIIBITAHUI

IToBTOpEHME,
000011IeHHE,
CUCTEeMaTH3aIHs
3HaHui. CryvaiiHble
OTIBITHI "
BEPOSATHOCTH
CITy4alHBIX COOBITHH.
Cepun He3aBUCHUMBIX
UCIIBITAaHUI

KoanuecTBo 4acoB

Beero KonTpoJbHbIe
padoThI
1
1
1

IpakTuyeckue
padoThI

Jara
U3ydeHust

JjeKTpoHHbIe 1HM(poBLIE 00pa3oBaTe/bHbIE
pecypcsl

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




IToBTOpEHUE,
0000111eHHE,
cucTeMaTu3aIus
3HaHui. CiyyaliHbie
OTIBITHI "
BEPOATHOCTH
CITy9aifHBIX COOBITUH.
Cepun He3aBUCHUMBIX
HUCTIIBITAHU N

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

[Ipumepsr
IPUMEHEHUS
MaTeMaTHIeCKOTO
OKU/IaHUS
(cTpaxoBaHue,
jotepest)

Maremarnueckoe
OXKUIaHUC CyMMBI
CIIy4YalHBIX BEJIMYUH

MareMaTruueckoe
OXKHaHHE
FeOMETPUYECKOr0 U
OMHOMHUAJILHOT'O
pacrpeneneHun

MaremaTudeckoe
OXXHUJIaHHUE
F€OMETPUYECKOr0 U
OMHOMHUAJILHOTO
pacnpeneneHui

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

Hucniepcus "
CTaH/IapTHOE
OTKJIOHEHUE

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




Hucnepcus u https://sbereducation.ru/?ysclid=mvancc6hz9470520097
10 CTaHJapTHOE

OTKJIOHCHHEC

Hucnepcun https://sbereducation.ru/?ysclid=mvancc6hz9470520097
11 FeOMETPUYECKOr0 U

OMHOMHAIIBHOTO

pacrpenaeaeHust

[IpakTuueckas https://sbereducation.ru/?ysclid=mvancc6hz9470520097
12 pabora c

HCITOJIb30BAaHUEM

DJICKTPOHHBIX TAOIIHI]

3akoH 0O0JIBIINX https://sbereducation.ru/?ysclid=mvancc6hz9470520097
13 yucen. BeibopounsbIit

METO/I HCCIICIOBAHMMI

3akoH 0O0JIBIINX https://sbereducation.ru/?ysclid=mvancc6hz9470520097
14 ymcen. Beibopodnblit

METO/T HCCIICJOBAHMIA

IIpaxTrueckas https://sbereducation.ru/?ysclid=mvancc6hz9470520097
15 paborta c

HCIOIb30BaHUEM

AJIIEKTPOHHBIX TAOJIHI]
16 Htoropas https://sbereducation.ru/?ysclid=mvancc6hz9470520097

KOHTpOJIbHAs paboTa

IIpumepst https://sbereducation.ru/?ysclid=mvancc6hz9470520097

HETPEPHIBHBIX

CIIy4alHbIX BEJTUYMH.
17 @yHKIHS TUIOTHOCTH

pacnpeneneHus.

PaBHOMeEpHOE

pacrpezesieHue U ero

CBOICTBA
18 [Tpumepsi https://sbereducation.ru/?ysclid=mvancc6hz9470520097

HETPEPBIBHBIX




19

20

CIIy4alHBbIX BEJTUYMH.
@yHKIHS IOTHOCTH
pacripeeseHus.
PaBHoMepHOe
pacrpeziesieHue U ero
CBOICTBa

3ajauu, NIpUBOAAIINE
K HOPMAaJIbHOMY
pacnpeeneHuIo.
DyHKIUA UIOTHOCTH
u CBOICTBa
HOPMAaJIbHOTO
pacnpeneneHus

[IpakTuueckas
paborta c
HCIIOJIb30BaHUEM
AJIIEKTPOHHBIX TAOJIHI]

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

21

22

23

IToBTOpEHME,
00001IeHne u
CHCTEMAaTH3allHs
3HAHUM.
OnucarenbHas
CTaTUCTHKA

[ToBTOpEHME,
00001IeHE u
CHCTEMAaTH3allHs
3HAHUM.
OmnmncarenbHas
CTaTUCTHKA

IToBTOpEHME,
000011IeH1E u
CHCTeMaTU3aIUs
3HaHuM. OMNBITEL C

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




PaBHOBO3MOKHBIMH
3JIEeMEHTapHBIMU
COOBITUAMU

24

IToBTOpEHME,
000011IEHNE u
CHCTEMAaTHU3allH
3HaHuM. OMNBITEL C
PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMH
COOBITUSIMH

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

25

IToBTOpEHME,
000011IEHNE u
cHCTeMaTH3aIHs
3HaHMi. Berancnenue
BEPOSATHOCTEMN
COOBITHIA c
IPUMECHEHUEM
bopmyn u
rpaduyeckux
METO/1I0B
(xkoopauHaTHas
npsimas, JIEPEBO,
auarpamma Jisepa)

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

26

IToBTOpEHME,
00001eHNe u
CHUCTEMaTH3aITUs
3HaHU. Beruucnenue
BEPOSITHOCTEN
COOBITHIA c
MpUMEHEHUEM
bopmyn u
rpaduIecKux
METO/IOB
(koopauHaTHAsS

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




27

28

29

npsimas, JIEPEBO,
nuarpamma Ditniepa)
[ToBTOpEHME,
o0o0mienne u
CUCTEeMaTH3aIHs
3HaHU. Beruncnenue
BEPOSATHOCTEH
coOBITUI c
MPUMEHEHUEM
bopmyn "
rpaduYecKux
METO/I0B
(koopauHaTHAs
npsimas, JIEPEBO,
nuarpamma Diinepa)
IToBTOpEHUE,
000011IeH1E u
cucTeMaTu3alus
3HaHUW. Beruucnenue
BEPOSITHOCTEN
COOBITUH c
MIPUMEHEHUEM
bopmyn u
rpadu4ecKux
METO/I0B
(koopauHaTHas
npsimas, JIepeBO,
auarpamma Oitiiepa)
IToBTOpEHue,
000011IeHNE u
cUcTeMaTu3aIus
3HaHui. CiyyaliHble
BEJIMYMHBI u
pacnpeneneHus

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




IToBTOpEHUE,
000011IEHNE u
cucTeMaTu3aIus
3HaHui. Ciy4yaiiHbie
BEITUYUHBI "
pacnpezeneHus

30

[ToBTOpEHME,
00o0mieHne "
CUCTeMaTH3aIHs
3HAHUM.
Marematuueckoe
OXKHJIaHHE
CiIy4yalHOI
BCJIMYUHBI

31

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

IToBTOpEHME,
00001IeHne u
CHCTEMAaTH3allHs
3HAHUM.
MaremaTuueckoe
OXKHJTaHUE
CITy4atHOM
BEJIUYHNHEI

32

Hrorosas
KOHTpOJIbHAs paboTa

33

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

IToBTOpEHME,
000011IeHNE u
CHCTEeMaTHU3alus
3HAHUI

34

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

OBIIEE  KOJIMYECTBO
YACOB I10 ITPOTPAMME




OIEHOYHBIE MATEPHAJIbI

Maremaruka (asiredpa, reoMeTpus, BEpOSITHOCTh U CTATUCTHKA)

OcHOBHBIMU (OpMaMU MPOBEPKH 3HAHUN M YMEHMH y4YalUXcCs 10 MaTeMaTHKe SIBIISIOTCS
MUCHbMEHHAs! KOHTPOJIbHAS paboTa, TECTUPOBAHUE U YCTHBIN OMPOC.

[Ipy oLEHKE NHUCBMEHHBIX U YCTHBIX OTBETOB YUYUTENb B IIEPBYIO OYEpENb YUYUTHIBAET
[IOKA3aHHbIE y4yallUMHCS 3HaHHUA M yMeHMs. OLeHKa 3aBUCUT TaKK€ OT HAJIUYMS U XapakTepa
MOTPEIHOCTEN, AOMYIIEHHBIX YYaIllUMHUCH.

Cpenu mOTpemIHOCTEeH BBLACTSAIOTCS OWHMOKM M HeaoyeThl. llorpemHocTs cyuTaeTcs
OLIMOKOM, €ClIMi OHA CBHJETEIbCTBYET O TOM, YTO YYEHUK HE OBJAJe]l OCHOBHBIMU 3HAHMSMH,
YMEHMSIMH, YKAa3aHHBIMU B IIPOTPAMME.

K HenoderaM OTHOCATCS MOIPEUIHOCTH, CBUAETEILCTBYIOIIME O HEJOCTATOUYHO OJHOM WX
HEJ0CTAaTOYHO MPOYHOM YCBOCHHMM OCHOBHBIX 3HAHMM M YMEHMH WJIM 00 OTCYTCTBUM 3HAHUM, HE
CUMTAIOLIMXCS B IPOrpaMMe OCHOBHBIMU. Heoueramu Takyke CUMTAIOTCS: MOTPEIIHOCTH, KOTOPbIE
HE MPUBEIH K HCKAKEHUIO CMbICJIA TIOJyYEHHOT0 YUEHUKOM 33JaHUs WM CII0C00a €ro BBIIIOJIHEHUS;
HEeaKKypaTHasl 3a11Ch; HEOPEKHOE BHIIIOJIHEHUE YepTexKa.

['panuna Mexay omnbOKaMu U HEIOUETaMU SIBJIETCS B HEKOTOPOU CTeneHu ycioBHOM. [lpu
OJHUX OOCTOATENbCTBAX JONYLICHHAs YYallUMHMCA TOIPEIIHOCTh MOXKET paccMaTpUBaThCs
YUUTENIEM KaK OmrOKa, B IPyroe BpeMsl U IPU APYTUX OOCTOSATENBCTBAX - KAK HEJJOYET.

3amaHus A1 YCTHOTO M IIMCBMEHHOIO OIIPOCa YYalllUXCsl COCTOSAT U3 TEOPETHYECKHX
BOIIPOCOB U 3a/1a4.

OTBeT Ha TEOPETHUECKUIl BOIIPOC CUMTAETCS O€3yNpEeUHbIM, €CIU 110 CBOEMY COJCpPKaHUIO
IIOJIHOCTbIO COOTBETCTBYET BONPOCY, COACPKHUT BCE HEOOXOAMMBbIE TEOpETHYECKHE (aKThl s
00OCHOBAHHBIE BBIBOJIbI, @ €r0 M3JO0XKEHHWE M NMUCbMEHHAs 3allUCh MAaTeMaTHYeCKH TPaMOTHBI U
OTJIMYAIOTCS MTOCIIEIOBATEIbHOCTBIO U AKKYPATHOCTBIO.

Pemenue 3aaun cuntaercs 0e3ynpedHbIM, €CIM NMPaBHIBHO BEIOPAH CIIOCO0 peleHus, caMmo
pelIeHrne CONPOBOXKIAETCS HEOOXOJUMBIMU OOBSCHEHHUSMH, BEPHO BBINOJIHEHb HY)KHBIE
BBIUMCIICHUS U NTPeoOpa30BaHus, MOITY4YEH BEPHBIH OTBET, MOCJIEI0BATEILHO U AKKYPATHO 3alliCaHO
pelieHue.

Yuutenp MOKET MOBBICUTH OTMETKY 3a OPUTMHAJIBHBINA OTBET Ha BOIPOC WJIM OPUTHHAIIBHOE
pelieHne 3a/1a4u, KOTOpPbIe CBUAETEIBCTBYIOT O BBICOKOM MaTeMaTHUYE€CKOM Pa3BUTHUH yUalllerocs; 3a
pereHue 0oJiee CI0KHON 3a/1a4M MM OTBET Ha O0JIee CI0XKHBII BONIPOC, IPE/I0KEHHBIE yyalleMycs
JIOTIOJTHUTEBHO MOCIIE BBIITOJIHEHUS UM 3aJJaHUH.

Kpurepun ommobox:

K rpyObiM ommbkamM OTHOCSATCS OMIMOKH, KOTOpble OOHApYXUBAIOT HE3HAHHME YYalllUMUCS
¢dbopmyn, mpaBWil, OCHOBHBIX CBOMCTB, TEOpEM M HEYMEHHE HMX IMPUMEHSTh, HE3HAHHWE MPHUEMOB
pelieHns 3a/1a4, pacCMaTpPUBAEMbIX B yUeOHHMKAX, a TAaK)K€ BHIUUCIUTENbHbIE OIIMOKY, €CJIM OHU He
SBJIAIOTCS OITUCKO;

K HerpyObIM ommbKkaM OTHOCSTCS: OTEPsl KOPHS UM COXPaHEHHE B OTBETE MOCTOPOHHETO
KOpH$; oTOpackiBaHue 0e3 00BSICHEHUH OIHOTO U3 HUX M paBHO3HAYHbIE UM;

K Hemodyeram OTHOCSTCS: HEpalMOHAJIbHOE pELICHHE, OMHUCKH, HEAOCTAaTOYHOCTh WIIU
OTCYTCTBUE MOSICHEHUI1, 000CHOBaHUH B PEIICHUSX.

O1ieHKa YCTHBIX OTBETOB

OTBeT OLIEHNBAETCS 0TMETKOM «5», €CIIM YUEHHUK:

IIOJTHO PAacKpbUl COJEpXKaHWE MaTepuala B 00beMe, MPEeayCMOTPEHHOM IpOorpaMMmol u
yu4eOHUKOM, a TaKkKe MPOJAEMOHCTPUPOBAJ 3HAHMS MPEBBILAIONINE HOPMBI IPOTPAMMBI Ui 3TOTO
KJIacca,

M3JI0KNJI MaTEpUaj FPaMOTHBIM SI3bIKOM B OIIPEIETIEHHOMN JIOTHYECKON TI0CIIE10BATEIbHOCTH,
TOYHO MCIOJb3Yys] MATEMAaTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

NPaBUJIBHO BBIOIHUI PUCYHKH, YEPTEXKH, TPaPHUKH, COMyTCTBYIOIINE OTBETY;

IIOKa3aJ YMEHUE WIUIIOCTPUPOBATh TEOPETUUECKHUE IOJIO0KEHUSI KOHKPETHBIMU IIPUMEpaMH,
IIPUMEHSTh UX B HOBOM CUTYyallH IPU BBIITOJIHEHUHU IIPAKTUUYECKOTO 3aJaHMsI;

IIPOJEMOHCTPUPOBAJI  YCBOCHME  paHee  HM3YYCHHBIX  COIYTCTBYIOIIMX  BOIPOCOB,
c(OPMHPOBAHHOCTH M YCTOHUMBOCTD UCIIOIB3YEMBIX ITPU OTPAabOTKE YMEHUI 1 HABBIKOB;



OTBeYaJl CAMOCTOSITEIIBHO.

OTBeT OlLIEHUBACTCS OTMETKOI «4», €ClIi OH yJIOBJICTBOPSIET B OCHOBHOM TPEOOBAHHSIM Ha
OIICHKY «5», HO TIPH 3TOM UMEET OJINH U3 HEIOCTATKOB:

B U3JIOKEHUHW JIOMYIIEHBI HEOONbIME TPOOENbl, HE WCKA3WUBIIUE MAaTEMaTUYeCKOe
coJiepKaHue OTBETA;

JIOMYILIEHbl OJMH — JIBa HEJIOYeTa IPU OCBEUICHUU OCHOBHOTO COJIEp>KaHUSI OTBETA,
HCIIPaBJICHHBIC 110 3aMEYAHHUIO YUUTEIS;

JIOTTYIICHBI OIMOKa Win 00Jiee IBYX HEIOUYETOB IPU OCBEIIICHUH BTOPOCTEIICHHBIX BOIIPOCOB
WJIU B BBIKJIAJIKAX, JIETKO UCITPABJICHHBIC 110 3aMEUAHUIO YUUTEIIS.

OtMeTKa «3» CTaBUTCS B CIEAYIONIUX CIIydasK:

HETOJTHO WJIM HETOCIIE0BATEIbHO PACKPBITO COJIEpKAaHUE MaTepHuasia, HO TIOKa3aHo oOlIee
MMOHMMAaHHKE BOIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUS, IOCTATOUYHBIE JIJIsl JAJIbHEHUIIIETO YCBOCHUS
porpaMMHOTO Matepuajia (omnpeneneHHble «TpeOoBaHMAMH K MaTEMaTHYECKON IOJATOTOBKE
yUaIIUuXCs»);

UMEJTUCh 3aTPYAHEHUS WU JOMYIIECHBI OMUOKUA B ONPEACICHUH TOHATHH, UCIIOJIb30BaHUU
MaTeMaTUYeCKOW TEPMHUHOJIOTHH, YEPTEKax, BBIKJIAJKAX, HCIPABICHHBIC IIOCJIE€ HECKOJIbKUX
HaBOISIIUX BOIPOCOB YUUTEIIS;

YYCHUK HE CHpPAaBWICS C MPUMEHEHHWEM TEOPUM B HOBOM CHUTYallMM MPHU BBIMOJIHECHUH
MPAaKTUYECKOT0 3aJaHus, HO BBITIOJHUI 33JlaHUus 00S3aTEIIbHOTO YPOBHS CJIOKHOCTH IO JaHHOU
TEME;

IpU 3HAHUU TEOPETHUYECKOTO MarTepuajga BBIABICHA HEI0CTaTO4YHAas CHOPMHPOBAHHOCTH
OCHOBHBIX YMEHUH U HaBBIKOB.

OTtMeTKa «2) CTaBUTCS B CIEAYIOIINX CIydasK:

HE PACKPBITO OCHOBHOE COJIEp)KaHNEe yueOHOTO MaTepHaa,

oOHapy»KeHO HE3HAHUE WU HETIOHMMAaHKe YUeHUKOM OOJbIIEH UIH Hanbosee BaKHOUW 4acTu
y4eOHOro MaTepuana;

JOTYIICHB OMIMOKM B OMNpEAENCHUH TMOHSATHH, TpPHU HUCHOIb30BAHUU MaTeMaTHYEeCKON
TEPMUHOJIOTHH, B PUCYHKAX, YePTEKaxX WK rpadukax, B BHIKJIAJKAaX, KOTOPbIC HE UCITPABJICHBI MTOCTIE
HECKOJIbKMX HABOJIAIIMX BOIPOCOB YUUTEIIS.

OrieHKa MTUChMEHHBIX KOHTPOJIBHBIX pa0OT M TECTUPOBAHUS

OtMeTKa «5» CTaBUTCS, €CIIH:

paboTa BBINIOTHEHA TIOTHOCTHIO;

B JIOTHUECKHX PACCYKIEHUSX U 000CHOBAHUHU PEILIEHUS HET MPOOEIOB U OUIMOOK;

B PEIICHUH HET MAaTEMaTHYECKUX OITHOOK;

OTMmeTka «4» CTaBUTCS, €CIIN:

paboTa BBITIOJHEHA TIOJHOCTHIO, HO OOOCHOBAHHWS IIAroB PEUICHUsS HEAOCTATOYHBI (ECiu
yMeHHe 000CHOBBIBATH PACCYKIEHUS HE SIBISLIOCH CIIEUATbHBIM O0BEKTOM MPOBEPKH);

JIOTTyIIIeHa OJIHAa OIMMOKa WJIM JBa-TPH HEIOYETa B BBIKJIAJKAX, PUCYHKaX, YepTekax WU
rpadukax (eciu 3Tu BUJBI paOOTHI HE SIBISUTUCH CIIEIIHATEHBIM 00bEKTOM MPOBEPKH).

OtMmeTka «3» CTaBUTCS, €CIIH:

JOTIYIICHBI O0Jiee OAHON OMMUOKK UK O0Jiee IBYX-TPeX HEAOYETOB B BBIKJIAKAX, UEPTEKAX
uu rpadukax, HO yJaluics BlaeeT 00s3aTeIbHBIMI YMEHHUSIMH TI0 TIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIN:

JOTYIIEHbI ~ CYIIECTBEHHBIE OIMMOKHM, TIOKa3aBIIME, YTO Y4YaIMKCs HE BIIAJEET
00s13aTeTbHBIMHA YMEHHSIMHE 110 IAHHOM TeMe B TIOJTHOM Mepe.

TecToBbIe pabOTHI OIICHUBAIOTCS CICTYIOITUM 00pa3oM:

«5» -90—100 %;

«4» - 70 — 89 %;

«3» -50—-69 %:;

«2» - 0-49 %,



MMPOBEPSIEMBIE TPEBOBAHHMSI K PE3VJBTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

10 KJIACC

Kon .

A — IIpoBepsiembie _ HpeIMeTHble  Pe3yJIbTaThl  OCBOEHMs  OCHOBHOM
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pasoBaHus

pe3yJbTarTa

6 Teopust BEpOATHOCTEN U CTATUCTHKA

6.1 UuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI

6.2 OnepupoBaTh MOHATUSMU: CpeqHee apudMeTndyeckoe, MeAraHa, HauboJbliee,
HauMEHbIlIee 3HaYCHHE, pa3Max MacCUBa YUCIIOBBIX JTAHHBIX
OnepupoBaTh MOHATHSAMM: CIy4yailHbIH SKCHEPUMEHT (ONBIT) U CllydailHOe
coObITHE, IEeMEHTApHOE COOBITHE (JIEMEHTAPHBIA MCXOJl) CIYyYaHOTO OIIbITA;

6.3 HaXOAUTh BEPOSITHOCTU B OINbITaX C PABHOBO3MOXXHBIMU CIIy4alHbIMU
COOBITUSIMHM, HAXOIUThb U CPABHUBATh BEPOSTHOCTU COOBITUH B HM3yUEHHBIX
CIIly4aiHbIX SKCIIEpUMEHTAX
Haxoauts u GopmMynupoBaTh COOBITHS: MEpeceueHue U OObEIUHEHUE TaHHBIX

6.4 COOBITUH, COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; TIIOJB30BATHCS

' quarpamMmamu Ditniepa u GOpMysIoN CII0XKEHHUST BEPOSTHOCTEH MPH pElIeHUH

3aja4
OnepupoBaTh NOHSTHUSMHU: YCJIOBHas BEPOSITHOCTb, HE3aBHUCHMbBIE COOBITHS;

6.5 HaXOJWUTh BEPOSITHOCTH C ITOMOIIBIO IIPABHJIA YMHOXKEHHUSI, C TIOMOIIBIO JIepeBa
CIYyYalHOTO OMbITa

6.6 [TprMeHsITh KOMOMHATOPHOE PABUIIO YMHOKEHUS IPU PELLIEHUH 3aa4
OnepupoBaTh MOHATHSAMH: HCIbITAHWE, HE3aBUCUMBIE HCIBITAHUS, CEPUs

6.7 UCIBITAHUH, yCleX W HeyJaya; HAaXOJIUTh BEPOSITHOCTH COOBITUHA B CEpUU
HE3aBHCHUMBIX UCIIBITAHUHN J0 MEPBOrO yCreXa, HaXOJAUTh BEPOSITHOCTH COOBITHI
B CEpUU UCIBITAaHUHN bepHyiun

6.8 OnepupoBaTh NOHATUSMHU: ClIydailHas BEJIMUMHA, PACIIpEeIICHHE BEPOSTHOCTEM,
Juarpamma pacupeeneHus

11 KJIACC

Kon .

T IIpoBepsiembie _ HpeAMeTHble  Pe3yJIbTaThl  OCBOEHMs  OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001mero 00pa3oBaHus

pe3yJibTarta

5 Teopust BeposiTHOCTEN U CTaTUCTHKA

51 CpaBHMBATh BEPOSITHOCTH 3HAYEHHUM CIyYalHOM BEJIMYHMHBI IO PACIPENEICHUIO
WJIU C IOMOUIBIO TUAarpaMm
OnepupoBaTh MOHSATHEM MATEMATHUYECKOTO OKHMJAHUS, MPUBOJAUTH MPUMEPHI

5.2 TOT0, KaK IMPUMEHSEeTCS MaTeMaTHYecKoe OKHMJAaHUE CIy4yailHOW BeIMYWHBI,
HaXOAUTh MAaTEMaTUYECKOE OKUJAHKE 110 TaHHOMY PACIIPENEICHUIO

5.3 HmeTpb npeacTaBieHne 0 3aKOHe OOJIbIINX YHCE

54 HNmeThb npeacTaBiaeHUuE 0 HOPMAIBHOM pacIpeiesieHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
6

6.1

6.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenne MaHHBIX C MOMOINIBI0 TaOuui KU auarpamm. CpemHee apudMeTHUecKoe,
MeJraHa, HauOoJbIliee W HAWMCHBIEE 3HAUCHUS, pa3Max, JUCIEPCHs W CTaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnyyaiiHble SKCHEpUMEHTBI (OMBITHI) U Cly4yaiHble COOBITHSA. DiIeMEHTapHble COOBITUS
(ucxonpl). BeposiTHOCTB cityyaltHOro COOBITHS. BIM30CTh UaCTOTHI U BEPOSITHOCTH COOBITHIA.
CrnyyaiiHble OIBITBI C PABHOBO3MOXHBIMHM 3JIEMEHTAPHBIMH COOBITUSAMH. BeposiTHocTH
COOBITHI B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

6.4

6.5

Ornepanuu HajJ COOBITHSMU: TEPECEUCHHE, OOBbEAUHEHHE, MPOTHUBOMOJIOKHBIE COOBITHS.
Juarpammsl Oiinepa. @opmyiia ClI0KEHUS BEPOATHOCTEN
VYcnoBHas BEPOATHOCTb. Y MHOKEHHE BEPOATHOCTEH. [[epeBO Cily4yallHOTO 3KCIEPUMEHTA.
®dopmyia MoJHON BepoaTHOCTH. He3aBucumble cOOBITHS

KomOunaropnoe npasuno ymHoxkeHus. IlepecranoBku u ¢akropuan. Yucno codyeTaHUi.
Tpeyronbuuk Ilackans. @opmyna Ounoma HproToHa

6.6

bunapHbIll ciayyailHblil ONBIT (MCHBITAaHUE), YCIEX U Heynada. HezaBucumble MCHBITAHUS.
Cepusi HE3aBUCHUMBIX MCHBITaHUN 10 nepBoro ycmnexa. Cepus HE3aBUCHUMBIX HCIIBITAaHUN
bepnymm

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTed. Jluarpamma pacnpeneneHus.
[Tpumepsl pacnipesielieHui, B TOM YHCiIe FeOMETpHUecKoe i OMHOMHAIbHOE

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

5.1

Teopust BEpOATHOCTEN M CTATHCTHKA

YucnoBble XapaKTEPUCTUKU CIIyYaHHBIX BEJIMUMH: MATEMATHUYECKOE 0XKUIAHUE, TUCIEPCUS
Y CTaHJAPTHOE OTKJIOHEHUE. [IpuMepbl MpUMEHEHUsT MaTEMAaTUUYECKOTO OXKHUJAHUS, B TOM
yrclie B 3ajadyax W3 TOBCEIHEBHON XU3HU. MaTemMaTuuecKkoe OKHUJaHUE OMHApHOM
CIIy4YailHOM BENWYMHBL. MaTeMaTu4eckoe OXUJAHUE CYMMbI CIy4alHBIX BEIWYHUH.
MaremaTnueckoe OXUJAaHUE U JUCTIEePCUST TEOMETPUYECKOTO W  OWHOMHAIBLHOTO
pacrpeaeneHuin

5.2

5.3

3akoH OONBIIMX YKCEN M €r0 pojb B HayKe, mpupone u obuiectBe. BoiOopouHslii MeTox
UCCIIEI0BAHUI
[Ipumepbl HENpPEpBIBHBIX CIydyalHBIX BEIUYMH. [IOHATHE O IUIOTHOCTH pacIpeneieHMUs.
3amauy, NpUBOASIIME K HOPMalbHOMY pacnpezaeneHuto. [loHsTHe O HOpMaIbHOM
pacnpeneseHun




ITPOBEPSAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIbHOW ITPOI'PAMMBI CPEJHEIO OBIIETO
OBPA3OBAHUA

Ko .

I oie SEMOTO IIpoBepsiemble TpeOOBaHUSA K NPeIMETHBIM Pe3yJibTATaM 0CBOEHHMSI OCHOBHOM
poBep 00pa3oBaTeILHO NPOrpPaMMBbl CpeIHero 001ero oo0pazoBaHusi

TpedoBaHMS

Bnagenue merogamMu J0Ka3aTeNbCTB, IrOPUTMaMHU pEIICHUs 3a7ady; yMEHUE
dbopMynMpoBaTh U ONEPUPOBATH MOHATUSMHU: OMNpEJelieHHe, akcuoMma, Teopema,
CJIEZICTBHE, CBOMCTBO, NMPHU3HAK, JI0KA3aTEIbCTBO, PABHOCHIIbHBIE (HOPMYITHPOBKH;
OPUMEHSTh UX; yMEHHe QOpMyIUpOBaTh OOpaTHOE U IMPOTHUBOIOIOKHOE
YTBEP)KACHUE, MPUBOAUTH MPUMEPbl U KOHTPIPHUMEPBI, HCIIONb30BaTh METO[
MaTE€MaTUYeCKOW MHAYKIMHU; TPOBOAUTH JOKA3aTEIbHbIE PACCYKICHUS MPHU
1 pellIeHnn 3a/lad, OLEHUBATh JOTMYECKYIO0 NMPABUIbHOCTh PACCYXICHUN; yMEHHUE
ONEpUpPOBaTh  MOHATUAMM: MHOXECTBO, IIOAMHOXKECTBO, OINEpaluy  Hal
MHO’KE€CTBaMH; YMEHME HCII0JIb30BATh TEOPETHUKO-MHOKECTBEHHBIN anmapaT st
ONMCaHUs PeaIbHBIX IPOLECCOB U SIBJICHUN U MPU PELLICHUHU 33/1a4, B TOM YHCIIE U3
JIpYruX y4eOHBIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHAMU: rpad, CBA3HBIN
rpad, AepeBo, LUK, rpad Ha MIOCKOCTH; YMEHUE 3a/1aBaTh U OMHCHIBATH Tpadbl
Pa3IMYHBIMH CIIOCOOAMU; MCIIONIB30BaTh Ipadbl MPU PELICHUH 33124

YMeHue onepupoBaTh NOHATUSIMU: HATYypajJbHOE YHCIIO, LIEJI0€ YUCIIO, CTEIEHb C
LIEJIBIM TI0Ka3aTelIeM, KOPEHb HATYpaJbHOM CTENEHH, CTENEHb C PAllMOHAIBHBIM
MOKa3aTeseM, CTENEHb C IEUCTBUTEIbHBIM [TOKa3aTeleM, Jorapudm uncia, CUHYC,
KOCHMHYC M TaHT'€HC MPOM3BOJIBHOTO YMCIIA, OCTATOK IO MOJYJIIO, PALIMOHAIBHOE
YHCII0, UPPALMOHATIBHOE YUCII0, MHOKECTBA HATypaJIbHbIX, LIEJIbIX, PALIMOHAIbHBIX,
JEUCTBUTENIBHBIX  4YMCEJ; YMEHHE MHCIIONb30BaThb IPU3HAKU  JEIUMOCTH,
HAaWMEHBIINNA OOITUH JIETUTENIh U HAUMEHbIIIee 00IIee KpaTHOe, anropuTM EBkinaa
IIpU PEUICHUM 3aJad; 3HAKOMCTBO C DPA3JIMUYHBIMHM IMO3MIMOHHBIMU CHCTEMaMH
CUMCIICHUS; YMEHHUE BBINIOJIHATh BBIYMCICHHWE 3HAYEHUH U TpeoOpa3oBaHUs
BBIp@KEHUIl CcO cTemeHsMHM U Jorapupmamu, MpeodOpazoBaHust APOOHO-
2 paroHaIbHBIX BBIpaXCHUIA; yMEHHE OIepupoBaThH HOHSATUSMU:
M0CJIEeI0BATENbHOCTD, apu(MeTHIecKas Iporpeccus, reoMeTpruIecKas mporpeccus,
OecKOHEYHO YyObIBalolasi TeOMETpUYecKass MpOrpeccusi; yMEHHE 3a/1aBaTh
MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (GOPMYIT; yMEHUE
ONEepUPOBATh TMOHATUSAMHU: KOMIUIEKCHOE 4YHUCIJIO, CONPSIKEHHBIE KOMILIEKCHBIE
quciaa, MOAYJIb U apryMEHT KOMIUIEKCHOTO Yuciia, ¢popMa 3alMCH KOMIUIEKCHBIX
yucen (reoMerpuueckas, TpPUTOHOMETpUYecKass W anredpanyeckas); yMeThb
MPOU3BOIUTH apu(PMETHUECKUE ACUCTBUS ¢ KOMIUIEKCHBIMU YUCIIAaMH; TPUBOAUTH
MpUMEphl HCIIOJIB30BAHUSI KOMIUIEKCHBIX YHCEJN; OMNEepUpOBaTh MOHATHIMHU:
MaTpuna 2x2 wu  3%3, ONpeAenuTeNb MaTpullbl, TE€OMETPUYECKHUI CMBICI
OTpeAeNuTeNs

YMmenne OIICpHUPOBATH IIOHATUAMU: pallMOHAJIBHEBIC, HppauOHAJILHBIC,
MOKa3aTelbHbIE, CTENIEHHBIC, TIOTAPHU(PMUUECKHE, TPUTOHOMETPUUYECKUE YPABHEHHS
U HEPaBEHCTBA, UX CHCTEMbI, YMEHHUE OIEpPUPOBATH MOHSITUSIMH: TOXKJIECTBO,
TOXKJIECTBEHHOE MMpeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPAaBHEHHMA U
3 HEPABEHCTB, PABHOCWJIBHOCTh YPABHEHM, HEPABEHCTB U CUCTEM; YMEHHE PellaTh
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3JIMYHBIX IIPUEMOB; pelIaTh
YpaBHEHHUS, HEPABEHCTBA W CHUCTEMbl C IapaMeTpoM; NPUMEHATb YpaBHEHUS,
HCPABCHCTBA, UX CUCTCMbI Ui PCHICHUA MATCMATUUYCCKUX 3aJad MU 3adad M3
pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH




YMeHue oneprupoBaTh NOHATUSAME: (QYHKIUS, YETHOCTD (PYHKIMH, IEPUOTUIHOCTD
GyHKIIUM, OTrpaHUYEeHHOCTh (YHKIHH, MOHOTOHHOCTH (YHKIUHU, SKCTPEMyM
GyHKIIMM, HAWOOINbIEe W HAaWMEHBINEEC 3HAUCHUS (YHKIUH HA MPOMEKYTKE,
HenpepbiBHasE (PyHKUMS, acUMNOTOTH Tpaduka (yHKUMU, TepBas U BTOpas
npou3BoaHAs (DYHKIMHM, TEOMETPUYECKUNA M (U3UYECKUN CMBICT TPOU3BOIHOH,
nepBooOpasHas, onpeaeaéHHbIA HHTETpall; YMEHHUE HAXOAUTh aCUMITOTHI rpadrka
(YHKIMHU; yMEHUE BBIYHUCIATH MIPOU3BOIHBIE CyMMBI, TPOU3BEICHUS, YACTHOTO U
KOMIO3UIMHN (PYHKIMM, HAXOAUTh YpaBHEHHE KacaTeJIbHOW K rpa@uky (yHKIIHH;
YMEHHE HAaXOAUTh MPOU3BOIHBIC 3JIE€MEHTAPHBIX (YHKINN; YMEHHUE UCIIOIb30BATh
MPOM3BOJIHYIO Ui HCCienoBaHUS (YHKUWH, HaXOAUTh HAUOONbIIME W
HalMEHbIIME 3HAa4YeHUs (YHKIHHA; CTPOUTh TIpauKu MHOTOWICHOB C
MCIIOJIb30BaHUEM armapara MaTeMaTH4YeCKOr0 aHaIu3a; MPUMEHATh TPOU3BOIHYIO
JUTS HAXOXKJICHUS] HAMJTYYIIIero PEeIeHUs B MPUKIIAJHBIX, B TOM YHCIIE COLUAIBHO-
HSKOHOMUYECKUX U (PU3MUECKUX 3aj]jauax; HaXOAUTh IUIOHIaad U 00BEMBI (QUTYD C
MOMOIIBI0 MHTErpaJia; MPUBOIUTH MPUMEPHI MATEMATHYECKOTO MOJCITUPOBAHHS C
noMoIIbI0 AU depeHInanbHbIX YPaBHEHUN

YMeHue omnepupoBaTh MNOHATUAMH: Tpapuk QyHkuuu, obOpaTHas QGYHKIHS,
KOMIO3uIMs  (QpyHKIWH, JuHEHHas  (QyHKOWSA, KBaaApaTU4HAsS  QyHKIHS,
panuoHaibHas (QYHKIUs, CTENIEHHAss (YHKIUS, TPUTOHOMETPUYECKUE (YHKIIHH,
oOpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIMHU, TOKAa3aTeJIbHAS M JIOTapu(pMUIecKast
(GYHKIIMK; yMEHUE CTPOUTh TpapUKUd M3YyYCHHBIX (YHKIHHA, BBINOJHAThH
npeoOpazoBaHus TpapuKoB (YHKIWH, HCIOIB30BaTh TpadUKU I H3YUCHHS
MPOLIECCOB U 3aBUCUMOCTEMH, IPU PEIICHUH 33/1a4 U3 IPYTUX yUeOHBIX MPEAMETOBU
3ajad W3 PEATbHOW IKM3HU; BBIPAXaTh (OPMYJIaMU 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU; HCIOJb30BaTh CBOMCTBA H Tpaduku (QYHKUUNA AN perIeHUs
YpaBHEHHI, HEPABCHCTB M 3aJ1a4 C MapaMeTpamMu; U300pakaTh Ha KOOPJIMHATHON
MJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUH, HEPABEHCTB M X CUCTEM

VYMeHue pemars TEKCTOBBIE 33a/la4M Pa3HbIX THUIIOB (B TOM 4YMCIIE Ha MPOLEHTHI,
JIOJI M YaCTH, Ha JIBH)KEHUE, padoTy, CTOMMOCTh TOBApOB U yCIIyT, HAJIOTH, 3a7aun
U3 00JIaCTH YIpaBleHHs JIMYHBIMH M CeMEHHbIMM (UHAHCAMH); COCTABIIATH
BBIPQXXCHUS, YpaBHEHHUs, HEPAaBEHCTBA M HUX CHUCTEMBbl IO YCJIOBHIO 33JayH,
UCCIIEI0BaTh OJIYYEHHOE PEIIEHUE U OIICHUBATh IPABI0N0I00HOCTh PE3yIbTaTOB;
yMEHHE MOJETUPOBATh peajbHbIe CUTYyallMd Ha A3bIKE MaTE€MaTHKH; COCTaBISATh
BBIPQXCHUS, YPAaBHEHHUs, HEPABEHCTBA M HUX CHUCTEMBI IO YCJIOBHMIO 3a/ayH,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEIM C HCIOJIBb30BaHUEM almapara aireopsl,
MHTEPIPETHPOBATH NOTYUECHHBIA Pe3yIbTaT

YMeHne omnepupoBaTh TOHATHSAMH: CpelaHee apuMeTHYecKoe, MeauaHa,
HauOoJblllee M HaWMEHBIEe 3HAYEHUS, pa3Max, JUCIEepCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO Ha0Opa, YMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uH(pOpMaIlMIo, TPEACTABICHHYI0 B TabnuIax, Ha auarpammax, Trpadukax,
OTPKAIOIIYI0O CBOMCTBA pEAThHBIX TMPOIECCOB U SBJICHHI; TMPEACTABIITH
WH(OPMAIIMIO C TOMOIIBI0 TaOJIHUI U TUAarpaMM; HCCIEI0BAaTh CTAaTUCTHYECKHE
JaHHBIC, B TOM YHCJIC C IMPHUMCHCHUCM r‘pa(imqecm/lx MCTOJIOB U JBJICKTPOHHBIX
CpenCcTB; TpadUUYeCKHd UCCIECIOBAaTh COBMECTHBIC HAOIIOIEHUS C TIOMOIIBIO
JIMarpaMM pacCeMBAHMS U JIUHEHHON perpeccuu

YMeHue omepupoBaTh TMOHATHSAMH: CIYYalHBIM ONBIT U CIydailHOE COOBITHE,
BEPOSTHOCTh CIy4ailHOrO COOBITHS; YMEHHE BBIUUCIATH BEPOSATHOCTH C
UCIIOJIb30BaHUEM TpaQHUUecKUX METOJIOB; MPUMEHATH (QOPMYJIBI CIOXEHUS U
YMHOXXEHUS BepOATHOCTEH, (hopMyiy TOITHOIM BeposiTHOCTH, hopmyiny beprymm,
KOMOWHATOpHBIC (haKThl K (POPMYJIBI; OIIEHUBATH BEPOSITHOCTH PEATHHBIX COOBITHIA;




YMEHHE OIIEpUPOBaTh MOHATUSAMU: CilyyailHas BEJIMYMHA, paclpeiesieHue
BEPOSITHOCTEM, MaTEMaTUYECKOE OXUJaHUE, JUCHEPCUs U  CTaHJAPTHOE
OTKJIOHEHUE CIy4YalHON BeNWYMHBL, (YHKIMHM paclpenesieHus M IUIOTHOCTH
PaBHOMEPHOr'0, II0KAa3aTEIbHOTO M HOPMAJIBHOIO pacHpeleleHUul; yMEHUE
UCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX pAacCHpeleeHUld i pelleHus 3a]ad;
3HAKOMCTBO C TOHSTHUSMHM: 3aKOH OOJBIIMX YHUCET, METOAbl BBHIOOPOYHBIX
UCCIICIOBaHMIA; yMEHUE IPUBOIUTH IPUMEPHI MPOSBICHHS 3aKOHA OOJIBIINX YUCEI
B MPHUPOAHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHHUE OMNEPUPOBATH IMOHITHIMHU:
COueTaHHe, MEpPEeCTaHOBKA, YMCIO COYETAHWM, YHUCIO IE€PECTAHOBOK; OHUHOM
HploToHa; ymMeHHEe NOpUMEHSATh KOMOWHATOpHBIE (AKThl M PACCyXIEHUS IS
pelIeHus 3a]a4; OIICHMBATh BEPOATHOCTH PEAIBHBIX COOBITHIA; COCTaBIATH
BEPOSITHOCTHYIO MOJIETb U UHTEPIIPETUPOBATh MIOJYUYEHHbBIN PE3YIbTAT

YMeHue olepupoBaTh MOHATUSAMU: TOYKA, MPsAMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YIJIA, IUIOCKUM YTOJI, JBYI'PAHHBIA yroJ, TPEXTPAHHBII
yIoJl, CKpEeLMBAIOIIMECs MpsMbIe, MNapajUIe]IbHOCTh M IMEPHEHAMKYISAPHOCTh
IPSAMBIX M IUIOCKOCTEH, Yrojl MEXAYy IpPsAMBIMU, yIroJdl MEXAy IpsAMOM U
IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSAMM, PAacCTOSHHE OT TOYKH 10 IUIOCKOCTH,
pacCTOsIHUE MEXAY NPSIMBIMHM, pPACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHHE
UCIIOJIb30BaTh MPH PEIICHUH 3a7ay U3ydeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUH;
YMEHHE OLIEHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJEJIH C IMOMOLIBI0 T€OMETPUYECKUX IOHATUH M BEJIHYUH,
pelars CBA3aHHbIE C HUMH IIPAKTUYECKUE 3a1a41
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VYMeHue omnepupoBaTh MOHATHUAMHU: IUIOW@Ab (GUrypel, o00BEM (UTYpHL,
MHOTOTPAaHHMK, TNPaBWIbHBIH MHOTOTPAaHHHK, CEYEHHE MHOTOTpaHHUKA, KyO,
napajuiefienunen, MpusMa, NOUpaMuaa, (Gurypa M TOBEPXHOCTh BpAIEHUS,
LWIMHAP, KOHYC, ap, cdepa, IIomaab cepsl, INIOMaab TOBEPXHOCTH TUPAMU/IbI,
IpU3MBI, KOHYCA, IMIUHIPA, 00bEM KyOa, MPSAMOYroJbHOIO MapajuleieNuIesa,
MMPAMHMJIbI, IPU3MBI, WIMHIPA, KOHYCA, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUCHUS
KOHyca M LWIMHJpA, MapaulelbHbIE OCH WM OCHOBAaHHIO, CEYEHHUE IIapa,
IUIOCKOCTh, Kacaromascsi cepbl, HUINHIPA, KOHYCa; YMEHUE CTPOUTH CEYeHHue
MHOTOTpaHHHKa, N300pakaTb MHOTOTPaHHUKH, (GUTYPBbI U IOBEPXHOCTH BpalllEHUS,
UX CEUEHUS, B TOM YHUCIIE C IIOMOILBIO JJIEKTPOHHBIX CPEACTB; YMEHHUE IPUMEHATh
CBOICTBa reOMETPUUYECKUX (PUTYp, CAMOCTOATENBHO (POPMYINPOBATH ONPEAETCHUS
U3ydaeMbIX (HUTyp, BBIIBUTATh THIOTE3bl O CBOHCTBAX W  MpH3HAKax
reoMeTpUUECKUX (Uryp, 000CHOBBIBATHUIIM OMPOBEPraTh UX; YMEHHE NMPOBOJUTH
KJaccu(uKauuio (GUryp Mo pasMYHbIM MPU3HAKAM, BBIIOJIHITH HEOOXOIUMbBIE
JIOTIOTHUTEIbHbIE TOCTPOCHHUS

11

YMeHue ornepupoBaTh MOHATHSAMHU: JBMXKEHHE B NPOCTPAHCTBE, MapajliesIbHBINA
NepEeHOC, CAMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, TIOBOPOT, Tpeodpa3oBaHue
no00us, NoJ0OHbBIE (PUTYPBI; yMEHUE paclio3HaBaTh paBHbIE U MOA0OHbIE GUTYPHI,
B TOM YHCJIE B TIPUPOJIC, UCKYCCTBE, aPXUTEKTYPE; HCIOIB30BaTh TEOMETPUICCKUE
OTHOILIEHHS TPU PELICHUHU 33]ay; HaXOAUTh F€OMETPHUECKUE BEIWYHMHBI (JUIMHA,
yTOJI, TUIOIIA/Ib, O0BEM) MTPH pEIICHUH 3a/1a4 U3 APYTHUX YICOHBIX MPEIMETOB U U3
peanbHON KU3HHM;, YMEHHE BBIUUCIISATH T€OMETPHUCCKUE BEJIMYHMHBI (UIMHA, YTOJI,
IJI0Ia b, 00BEM, IJIOMIAAb TOBEPXHOCTH), WCIIOJIB3Ysl M3yYCHHBIE (POPMYIBI U
METO/ABI, B TOM YHCJE: IUIOIAAb MOBEPXHOCTH MUPAMUbI, HPU3MBI, KOHYCa,
MUATUHAPA, TUtomaas cdepbl; 00BEM KyOa, MPSMOYTOJIBHOTO MapajuieNenuIesa,
NUpPaMU/Ibl, TPU3MBI, [UIMHIpPA, KOHYca, IIapa; YMEHHE HaXOAUTh OTHOIICHUE
00BbEMOB MTOOOHBIX PUTYD
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YMeHue onepupoBaTh MOHATUSAMMU: IPSIMOYIOJIbHAs CUCTEMAa KOOPAMUHAT, BEKTOP,
KOOpAMHATBhl TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YMCIIO, Pa3jOXKEHHE BEKTOpa MO 0a3ucy, CKaJsipHOE IPOU3BEICHUE,
BEKTOPHOE IIPOM3BEIECHHUE, YIOJI MEXIy BEKTOpaMH; YMEHHE MCIOJIb30BaTh
BEKTOPHBIN U KOOPAMHATHBINA METOJ JUISl PEIICHHS T€OMETPUYECKUX 3a1ad U 3a1a4
JpyTUX y4eOHbIX IPEIMETOB

VYMeHue BbIOMpATh MNOAXOIAIIMA METOJ JUIsl peIleHHs 3aJadyd; [OHMMaHue
3HAYMMOCTH MAaTEMAaTUKH B U3yYEHHH NMPHUPOIHBIX M OOIIECTBEHHBIX MPOIECCOB U
ABJICHUM; YMEHHME PACIO3HABaTh IIPOSBICHUE 3aKOHOB MaTEMAaTHKU B HCKYCCTBE,
YMEHUE IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON U MUPOBOH
MaTEeMaTHYECKON HAYKH




HHEPEYEHDB 3JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBIX HA EI'D IIO MATEMATHKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon

1 UYucna 1 BBIYUCIICHUS

11 Hatypanbuble u nensie yncina. [I[pu3Hak 1eIMMOCTH LEeNbIX YHCeT

19 Panuonaneupie yucna. OOBIKHOBEHHBIE M JIECATUYHBIE JIPOOH, IMPOLIEHTHI, OECKOHEYHBIE
MIEPHOINICCKHE IPOooH

13 ApI/I(bMeTI/Iq?CKI/Iﬁ KOpeHb HaTypajbHOH creneHu. [leiicTBus ¢ apuMeTHUeCKUMHI KOPHSIMHU
HaTypaJbHOMN CTETEHU

14 Crenens ¢ nensiM nmokasaresneM. CTeneHb ¢ pallmoHalbHBIM MoKa3ateneM. CBOCTBa cTeneH!

15 CuHyC, KOCHHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIIOBOTO apTyMEHTa

1.6 Jlorapudm yucna. /lecaTuuHbIC 1 HATYpaJIbHBIC JOTaPU(PMBbI
JleiicTBuTenbHBIE YuCHa. ApUPMETHUYECKHE OMNEepalud C JCUCTBUTEIBHBIMU YHCIAMHU.

1.7 [TpuOnm>kEHHBIC BBIYMCICHHS, TpaBWJa OKPYIVICHUS, MPUKUIKA M OIEHKA pe3yibTara
BBIYMCIICHU

1.8 [IpeoOpaszoBaHue BbIpaKEHUI

1.9 KomriekcHbie yncna

2 YpaBHEHHs U HEPABEHCTBA

2.1 [enble 1 1poOHO-pallMOHANIbHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHUs

2.4 [TokazarenabHble U JIOTapUPMUUYECKIE YPABHEHUS
2.5 [enble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA

2.6 WppatmonanbHble HEpaBeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKHEe HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10  YpaBHeHHs, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMu
2.11 Marpuua cucTeMbl JIMHEHHBIX ypaBHeHUH. OnpeennTellb MaTpHIIbI
3 OyHKIWH U TpaduKH

31 Oynkuus, cnocoObl 3ananus ¢ynkuuu. ['paduk ¢ynkuuu. B3anmHo oOpaTHble (QYyHKIMH.

Yéruble 1 Heu€éTHbIe pyHKIMU. [lepuoanueckue GyHKIMH

OO6nacte ompeneneHus: 1 MHOXKeCTBO 3HaueHUH ¢yHkimu. Hymn ¢ynxuuu. IpomexyTku
3.2 3HAKOMOCTOAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PyHKIMU. MaKCUMyMbl M MHHHUMYMBI
¢ynkuuu. Hanbonpiiee 1 HauMeHblee 3HaueHue QyHKIIMH Ha IIPOMEXKYTKE

CrenenHas pyHKIMS ¢ HATYpaJbHBIM U LIENbIM TIoKa3aresneM. E€ cBoiicTBau rpaduk. CBoiicTBa

3.3 Y rpaduK KOpHs N-O CTENneHn

3.4 Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA U rpaduKH

3.5 [TokazaTenpHas u jorapudmudeckas QyHKIIUU, ©X CBOWCTBA U TPaPUKH

36 Touku paspsiBa. AcumnToTsl rpadukoB QyHkuuii. CBoiicTBa (YHKIMHA, HEMPEPHIBHBIX HA
OTpe3Ke

3.7 ITocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATENLHOCTEN

3.8 Apudmerndeckast 1 TeoOMeTpUIecKas nmporpeccuu. PopMyiia CI0KHBIX MPOIIEHTOB




Hauana maTemaTuyeckoro aHainsa

4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (YHKIIMNA

4.7 [IpumeHeHne MPOM3BOAHON K HMCCIEIOBAHUIO (DYHKIMI Ha MOHOTOHHOCTH M JKCTPEMYMBI.
Haxoxnenrne HaubobI11ero 1 HauMEHbILEro 3HaYeHHs (PYHKIIMM Ha OTPE3Ke

4.3 [TepBooOpasnas. MaTErpan

5 MHosxecTBa U JIOTUKA

5.1 MHoXkecTBO, onepaiuu HajJ MHOKecTBaMHu. [{uarpammsl Ditiepa — Benna

5.2 Jloruka

6 BeposITHOCTh M cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 Kombunartopuka

7 ['eomerpus

7.1 durypsl Ha MIIOCKOCTH

7.2 [IpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tena v MOBEPXHOCTH BpalleHUS

7.5 KoopauHatsl 1 BEKTOPBI




