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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yueOHOTO Kypca «Anredpa n Havajga MaTeMaTHUYEeCKOTrO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHajW3a» SIBISETCA OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsi Ha YpPOBHE, HEOOXOAUMOM JUJISi OCBOCHHS
KypcoB HWH(OpPMaTHKH, OOILIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B pamkax
JJAHHOTO KypCa y4Yalluecs OBJIAJICBAIOT YHHUBEPCAIBHBIM SI36IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anreOpsl u Hauaja MaTreMaTUueCKOro aHajinu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMHUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BATh MX B MOBCEIHEBHOW JKU3HU. B TOXe BpeMsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Havall MATEMaTHYECKOTO aHajdu3a B CTaplield IIKOJe ydaliuecs
MOJy4alOT HOBBIM ONBIT PEHICHUS TMPUKIAIHBIX 3a]a4, CaMOCTOATEIbHOIO
MMOCTPOCHHUSI MATEMATHYECKUX MOJEJIEH PEaJbHBIX CUTyalluidi U WHTEPIPETAlUU
MOJYYEHHBIX  PEUIEHUM, 3HAKOMSTCA C  I[PUMEpPaMHM  MaTeMaTHYECKHX
3aKOHOMEPHOCTEW B TMPHUPOJC, HAYKE U B MCKYCCTBE, C BbIJAKOIIAMUCA
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUUAIOM, KOTOPHBIM
peanu3yeTcsi Kak uepe3 y4yeOHbId MaTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALIMX BHUMAaHUs U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u rpadukmy, «YpaBHEHHMS UM HepaBeHCTBa», «Hauwama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCsd Ha IPOTSDKEHHHM JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMHM W pasfaenaMu. JlaHHBIA KypCc  SBIISIETCSA
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTEIbHO (hOpMUpPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTUYECKOTO aHaIM3a», JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIHPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

CopnepxxaTenpbHO-MeTOANYECKAas TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM IkoJjie. B crapmiell mikose oco0oe BHUMaHHUE YIENAETCA
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOywaromuecs MOJYYarOT HAaBBIKM NPUONMKEHHBIX BBIYMCICHHM,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydyeHHs] B CTaplled IIKOJIe, MOCKOJbKY B KaXJOM pasliele MNporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMHU PELIEHUS UENbIX, PAalMOHAIBHBIX, WPPALHOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [losrydeHHbIe yMEHNS HCTIOJIB3YOTCS IIPU UCCIIEN0BAaHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1Mo (opMysiaM, HpeoOpa3oBaHUs IIENIbIX, PALUOHAJIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUS YdYalluxcsi, (OPMUPYIOTCS HABBIKH JIE€TyKTHBHBIX
paccyxaeHuid, pabOTl C  CHMBOJBHBIMH  (opMamMu, MPEACTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB U HEpaBeHCTB. Auredpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIINH, NX CBOICTB
U rpaduKoB, UCHOIb30BAaHUE (DYHKUMN JUISL pelleHus 3aJad U3 APYTUX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHUW W HepaBeHCTB. [lpu 3ToM OosbllIoE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, IIO3BOJISIIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXIy BEJIMYMHAMHU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenHue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass guHuA «Hauvana MareMaTHdecKoro aHalau3a» IO3BOJISET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaTEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAW (GUTYp U OOBEMBI Ted, HAXOOUTh CKOPOCTU U
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWIY4YlIero pelieHHs B MPHUKIAAHBIX, B TOM YHCIE COLMAIbHO-
DKOHOMMYECKHUX, 3aJladyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOr0 AaHaIN3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCS pe3ysibTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. T€0pEeTHKO-MHOKECTBEHHbBIE
MPEAICTABICHUS TPOHU3BIBAIOT BECh KypPC LIKOJIBHOM MaTeMaTHKW M MpeIiararoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MaTeMaTHMKH M HCIIOJIb30BATh €ro JJis
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anreOpbl U MaTeMaTUYECKOro aHaliu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JeNoB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IIHUPOKO UCIOJIBb3YETCS
JUISl pelieHus] PUKIAAHbIX 3a1a4. [Ipyu pemieHnn peanbHbIX NPaKTUYECKUX 3a7a4
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAIOTHIO, 0000LIATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJa4 OpraHM3yeTCs B IMPOLECCE M3YYEHHUs BCEX TeM Kypca «Auredpa v Hagaiaa
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha H3ydeHHE Kypca ainreOpbl M Havyal MaTEMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHaNBHBIMU YHCIIAMU, PEe0Opa30BaHMs YUCIOBBIX BbIpakeHU. [IpuMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmernueckue ornepandd ¢ JeHCTBUTENbHBIMU 4YHciamu. [IpubnumxéHHbIe
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHCEN JUIS PELICHUS INPAKTHYECKUX 3a1ad U MPEJCTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpumMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a]ad
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

@OyHkuuu U rpadpuku

OyHkius, crnocoObl 3amganHus (yukmuu. [paduk  ¢GyHkimu. B3aumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpaduk KOpHS N-O CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOTPECCUU. beckoHeuHO yOBIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Jilnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BBIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHne BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTed HayKu WU pealbHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckue  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTHU
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosnblllee ' HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsl peICHHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIIMH. MeToT MHTEPBAJIOB sl pEIICHHUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[TpumeHeHre MPOU3BOJHON K MCCIIEOBAHUIO (YHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCOAHCTO O6IH€FO 06pa30BaHI/IH CICAYOIHNX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
W OTBETCTBEHHOTO YI€HAa POCCHUUCKOTO OOINEeCTBa, TNPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeayp TpaxaaHCKoro oOmiecTBa (BBIOOpPHI, OMNPOCHI WU TP.), YMEHHEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, HATHUYECKOrO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYasi 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3nYeCcKOEe BOCIIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
HWHTEpecax 3J0pOBOro U 0e€30macHOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BoCIUTaHUE:!



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PELICHUHU IPAKTUYECKUX 3a/1a4 MaTEMaTHYECKON HAIPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpHUEHTAlMe Ha NPUMEHEHUE MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
0o0JaCTH  OKpYXKaromel cpejpl, IUIAHUPOBAHMSI TMOCTYIIKOB M  OLEHKH HUX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE/Ibl.

[{eHHOCTH HAYYHOTO IMO3HAHUSA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTHUECKONM HayKM Kak c(epbl 4YeIOBEUECKOH MAESITeNbHOCTH, JITaloB €€
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeéMaTUKU M MAaTeMaTUYECKOW KyJNbTYpOM KaK CpPEACTBOM IIO3HAHUS MHDPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JIESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTePU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXHCAlowe20  Mupa,  NpumMeHeHue  J102U4ecKUx,
UCcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCCHUS  TOHATHH; YCTaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 pernieHus yuyeOHOW 3azauyu (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiIeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPAa3BUTHE TMPOIECcCca, a TAaKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOMCK
pELICHMs; COINOCTaBIATh CBOU CYKIEHHA C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMSI,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JCATEIBHOCTH, TIUIAHUPOBATh OPTAaHM3AIIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHl M
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposaHnue cCMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TNPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH PELICHUU
3a7a4M, BHOCUTHh KOPPEKTHBbI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTHXKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTAaTOB JACATEIIBHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaInu3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECrednBaTh JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCIECHUS, UCTIOIb3YS MPAaBUIa OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOAAUIYIO (hOpMY 3aMKCU ACUCTBUTENBHBIX YMCEN JJIS pEeLICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsATh mpeoOpa3oBaHUs IENbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTe HAyKH U PeabHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXXEHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, MHCCIEI0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUSAMHU: (YHKLHUS, CIIOCOOBI 3ahaHusl (YHKIHHU, 00J1aCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh MOHATHSAMH: UYETHOCTh W HEYETHOCTh (DYHKUUH, HYIH
(yHKLINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBath rpaguky GyHKIUHI U1 pelieHus ypaBHEHHIA.

CtpouThs U uuTaTh rpaQUKU TUHEHHON (QYHKINU, KBAAPATUYHON (PyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEITUUYUHAMH.

Hauaja maTeMaTH4yecKoro aHajimu3a

OmnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apuUPMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cymma 6eCKOHEYHO yOBIBAIOIIECH TeOMETPHUECKON MPOTPECCHH.

3anmaBath MOCIEAOBATEIHLHOCTH PA3IMIHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIENOBATENILHOCTEN U MPOTPECCUM ISl pEIICHUs
pealbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHno:xecTBa H JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IPEIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIENCTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€JI0€ YHUCIO; HCIOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIEIBIX YHCEN, PA3JI0KEHUE YHCIIa Ha MPOCTHIE MHOXKUTEIU
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE W HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumensaTs cBoicTBa CcTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTNEepPUPOBATH MOHATUSAMU: JoTapU(PMHUUECKOE ypaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCITIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUN ISl pELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDQXXCHUs, YPAaBHEHMsS, HEPABEHCTBA M CHUCTEMbI II0 YCJIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIllee 3HAueHUS (QYHKIUM Ha MPOMEKYTKE; MCIONb30BaTh UX I
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOM, JIOrapupMUUYecKol H
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS YPAaBHEHUM U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKUHUS; TPOU3BOAHAS (QYHKLNH;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIA HCCIIeOBaHUS (PYHKIIUM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OmnepupoBaTh MOHATUSIMU: TEpPBOOOpa3Has M  HHTErpajg; IOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (DYHKIUHN; BBIYUCISATH MHTErpall
no popmyne Herorona—Jleibuua.

Pemarps npuknagHble 3a7adyd, B TOM YHUCIE COI[MAIBHO-DKOHOMUYECKOTO U
¢u3nveckoro xapakrepa, CpeJCTBAMU MaTeMaTHUYECKOTO aHAIN3A.



MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yudeOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS ISt
obyuarommxcst 10-11 xmaccoB paspabortaHa Ha ocHOoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T'€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 W HACaTbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAyYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKU.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «I['eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEMH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUsl, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OOy4yaroUIMXcs, pacuIupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautcs 2 4aca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMpPAMbIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIIEHHBIMU CTOPOHAMH; yrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX Iuiockocte. [lpocTeiliie mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOH
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  TPOEKIUs  (QUIrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOrorpanHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[Hunuuaapuyeckas MMOBEPXHOCT, oOpa3yrormiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. O0bEM HUIUMHAIPA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ubeie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mockoctu U B mpocTpaHcTBe. ClioKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaX, TEXHOJOTUsX, chepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbIO (310pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUUA U

OTHbIXa, peryJspHas dusnueckas AKTUBHOCTb); (bu3HUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYpOW KaK CpEJICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX Npoyeccos obydarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHN, OTHONICHUN MEXAY MOHATHIMH; (OPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAMHHYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOAWTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUII;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMIPOC U JJIS PEIICHHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaA&KHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTUPOBATh MOJyYEHHBIN pe3yIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeéMOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh UJI€H, HAIICJICHHBIE HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUHU; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJUBUAYAJTbHONU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATH 11€JIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXKIeHUs, 0OMEH MHEHHUI,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pEeIIeHUsI MATEMATUYECKOU 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHSITDH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEICTBHUS U3 HUX NPHU PEIICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMpamMuaa; MpuU3Ma,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpasl ~ OCHOBaHHUS  JJIs
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl TNIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUA MEXAY IABYMsI
TOYKAMHM, OT TOYKM JO TMPsAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIIMBAIOIIMMUCS TPSIMBIMH, MEXIy MNPSIMOM M IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHAMHM: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUICHHS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIMYHH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS MEX]y IUIOIIAISIMU MOBEPXHOCTEH M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIllCHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATh JEWCTBUSL CJIOKEHHS BEKTOPOB, BBIYMTAHUSA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUEe 3alayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIInEe IPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeEHATh MOJTYYEHHBIE 3HAHUS HA TMPAKTUKE: aHAIU3UPOBATh pPEalbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHATHI M TEOpPEM, ammnapara aireOpbl; pemarhb
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6a3oBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocylapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl OOecriedMBaeT OBJAJICHUE KIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, JUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH aiis (popmupoBaHusi y 0Oydaroumuxcs
CTaTUCTUYECKON KYJbTYpbl W TMOHUMAHUSA PpOJM TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS N3MEHYMBOTO MUPA, PA3BUBACTCSI TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MAaTeMaTHYECKUX METOJOB MO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3yYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIYy HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPeIHEH IIKOJbI Ha 0a30BOM YPOBHE BBIJICICHBI
CJIEIyIONIUE OCHOBHBIE coOjiep)KaTenbHble JUHUHU: «CiydailHbie COOBITHUS W
BEPOSATHOCTIY, «CydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acTp Kypca 3aHMMAaeT M3YYCHHME TE€OMETPUYECKOrO0 U
OMHOMMAJIBHOTO PAaCIpeIeNICHUd U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTPEICTICHUSIMU.

Conepxanue mauHuM «CrydailHble COOBITHS W BEPOSTHOCTU»  CITYXKUT
OCHOBOM i1 (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeieieHud BEPOSITHOCTEH
MEXly 3HAUCHUSIMU CIyYalHBIX BEJIMYMH, a TaKXKe dTa JUHUA HEOOXOoJMMa Kak
0aza I W3ydeHHWs] 3aKOHa OONBIIMX YHcel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIONIETO B TPUPOJE U OOIIECTBE U HMMEIONMIET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHIMAJILHBIM HCITOJIb30BAHHEM MaTEMaTHUECKOTO (hopMan3Ma.

Tembl, CBSI3aHHBIC C  HENPEPBIBHBIMH  CIIYYaHBIMH  BEIMYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
MOKAa3aTeIbHOMY W HOPMAJIbHOMY PpacIpeIeCHHsIM, TIPH 3TOM IPEIIoiaraeTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 JI0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS | yac B HENENI0 B TEUEHHUE KaXJ0ro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTuyecKoe, MeauaHa, HauOoJblllee W HaWMEHbIlee 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4ailHble COOBITUSI. DIIEMEHTApPHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
JJIEMEHTAapHBIMH  COOBITUSIMU.  BepoATHOCTM  COOBITMII B ONBITaxX  C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMM.

Omnepanuu HajJ COOBITUSAMU: NTEpECEUEHUE, 00BENNHEHUE, TIPOTUBOIIOI0KHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

KomMOunaropHoe npaBuio ymHoxeHus. IlepecranoBku u ¢dakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyiu.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdtrHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEeMaTHYECKOE
OKMJIAHUE, JHUCIIEPCHs W CTAaHIAPTHOE OTKJIOHEeHuWe. lIpumepsl mnpuMeHeHus
MaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOW JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiayyaliHON BelWYuHBl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremaTuyeckoe OXUAaHue |
JUCTIEPCHUsl TEOMETPUYECKOTO U OMHOMUAIIBHOTO pacrpeiesIeHUH.

3akoH OOJIBIIMX 4YHCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpumepsl HENpephIBHBIX ClaydauHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
0 HOPMAJIbHOM PacCIpeEICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TO3UIIMU 00YyYaIOIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C HX
GYHKIUSIMA ¥ HA3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTU4€CKOU IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peleHnu, pacCyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbIO (310pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUUA U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MWHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U  CIHOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa30BaHHUIO W
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COITUATEHO-YKOHOMHYECKUX TPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATBLHON
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOIEH CPEJIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHs [HMBHWIW3ALWHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHble Pe3yJbTaThl OCBOCHMSI MPOTPAMMBbI Y4EOHOTO TMpeamera
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  VYuueepcanrvnvie  nozmasamenvuwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHIECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTh W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKue 1eicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOAWTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH HHPOPMAIINH, JTaHHBIX, HEOOXOJUMBIX JIJISi OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, PEJICTABIATh €€ B Pa3IMYHBIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7]aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOINIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WCHOJIb30BaTh  IPEUMYIIECTBA  KOMAHIHON U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/lauH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA IMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIIBI U AT PAMMBI.

OnepupoBath  MNOHATHSAMH:  cpeHee  apu(METHUYECKOe,  MEAMaHa,
HauOosbllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OnepupoBaTh NOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, 3JIEMEHTAPHOE COOBITHE (3JIEMEHTApHBIM HMCXOJA) CIyYalHOIO OIIbITA;
HaXOJUThb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb U CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEPECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
I0JIb30BaThCsl AuarpaMMamMu Jiliepa U GpopMyJIoN CIIOKEHHS BEPOSATHOCTEN NpHU
pelIeHny 3a1a4.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOATHOCTh, HE3aBHCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBHUJIA YMHOXXEHHS, C MOMOIIBIO JepeBa
CJIy4ailHOTO OIbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PELLIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSIMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJaya; HaxXOJuThb BEPOSATHOCTU COOBITHII B Cepuu
HE3aBUCUMBIX MCHBITAHUMN JI0 MIEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesieHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYECHUW  CIIYYallHOM  BEJIMYUHBI IO
pacnpeeeHUIO U C IOMOILBIO THATPAMM.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUJIAHUS; IPUBOIUTH IPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEIWYMHBI HAXOIWTH
MaTeMaTUYECKOE 0KUIAHNE 110 JAHHOMY PACIPEACIICHUIO.

WmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpeICICHUN.



TEMATHYECKOE IINTIAHUPOBAHUE (Aareopa m Havajia MAaTEMaTHY€CKOI0 aHAJIN3A)
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Kourpoubnbie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
MHokecTBa pallMOHAJIBHBIX U
1 €HMCTBUTENBHBIX YKCeN. PanlnoHambHbIE 14 1 bubmorexa LHOK
A -rat https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) @yukuuu U rpaguku. CTeneHs ¢ 1elbIM 6 bubnuoreka [JOK
II0Ka3aTesIeM https://m.edsoo.ru/1568aba3
3 ApudmeTnieckuiit KopeHb N—0i CTEIEeHH. 18 1 bubnuotexa [HOK
WppaunoHainbHble YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmysl
4 TpuronoMeTpuu. TpuroHomeTpuyeckue 22 1 bubmorexa LHOK
P puH.2p P https://m.edsoo.ru/1568aba3
YpaBHEHUS
5) [TocnenoBaTenbHOCTH U IPOTPECCUM 5 bubmorexa LHOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHnue, 06061IeHNE, cUCTEMaTH3aUs 3 1 bubnmnorexka HOK
3HAHUHU https://m.edso0o.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchI
CreneHb ¢ paliOHAILHBIM TI0Ka3aTeNIeM.
1 [TokazarenpHas ¢pynkuus. [lokazarensHbie 12 1 bubmorexa LHOK
YHEIL. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIHU.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmorexa HOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KIIH U UX
3 rpa(bmcn T pI/II‘OHOMeT(bIZLII{CCIII(I/IC 9 1 brbmmorexa LTOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bu6mmoreka [IOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
5 HuTerpan u ero npuMeHeHUs 9 bubmorexa LHOK
p p https://m.edsoo.ru/f11c4afd
. bubmuotexa [JOK
0 Cueremst ypasHenit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHblie u 11en1ble yncina 6 bubmorexa LOK
P " https://m.edsoo.ru/f11c4afd
8 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 18 5 bubnmnorexka HOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

TEMATHYECKOE IINTAHUPOBAHME (I'eomeTpust)

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 B 1
BEAICITHE B CTEPCOMETPIIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka HOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [IeprieHAMKYIAPHOCTD NPAMBIX U 12 bubnuorexa [HOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnnoreka IIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bubnuorexa [JOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubmmorexa [JOK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: ceueHMsI, paCCTOSHUS U YTJIbI 4 1 bubmorexa LOK
P ' P s https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne o/ P Konrpoabusie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [JOK
1 Tena ppaters 12 https://m.edso0.ru/1c209e37
N bubmuoreka [JOK
2 1
O0nemsr Ten > https://m.edso00.ru/1c209e37
bubmuoreka [JOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [JOK
CHCTEMAaTHU3alNs 3HAHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

TEMATHUYECKOE IINTIAHUPOBAHUE (BeposiTHOCTH M CTATHCTHKA)

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB u TeM nudpoBbie
Ne i/ P Konrpoububle IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
[IpencraBienue JaHHBIX ¥ OMUCATEIbHAS 4 bu6mmoreka [JOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIC OIIBITBI M CITy4aliHBIC COOBITHS,
OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa HOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOaMH
Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubmmorexa [IOK
BEPOATHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcioBHas BEPOATHOCTD, IEPEBO
CIIy9aifHOTO (F))HBITa do I\I; JP;a MTOJTHOM 6 bubmmorexa [JOK
i » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHI
bu6mmoreka [JOK
4
DIEMEHTEI KOMOHHATOPHICH https://m.edsoo.ru/e0b7b0f1
Cepuu nociaenoBaTeNbHBIX UCIBITAHUI 3 1 bubmnorexa [IOK
P A https://m.edsoo.ru/e0b7b0f1
CryyaiiHble BEIHYUHEI U paclpeacIeHus 6 bubmmorexa [TOK
ya pacripel https://m.edsoo.ru/e0b7b0f1
. bu6mmoreka [IOK
O00011IeHNE U CUCTEMATU3ALUS 3HAHUN 5 2 httos://m.edsoo.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne o/ P Konrpoabusie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 MaremaTHuecKoe OKHUIaHUE CIy4YalHOM 4 bubmuorexka [JOK
BEJINYMHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus U cTaHIapTHOE OTKJIIOHEHUE bubnuorexa [JOK
2 N 4 1
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
1
3 3axon Gompumx wHCen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 5 bubnuorexa [JOK
(pactipenenenusi) https://m.edsoo.ru/5fbc5dcl
bubmuoreka [JOK
H 2 1
> OPMBIILHOE paclipereieii https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpeHue, 0600IIEHNE U 19 5 bu6mmoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

IMOYPOYHOE IVTAHUPOBAHME 11O KYPCY MATEMATHKA

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Kourpoabnble IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
MHokecTBO, onepanuu HaJl
bubmuorexa [JOK
1 MHOX€eCTBaMu. JmarpaMMsbl 1

https://m.edsoo.ru/746d5dce

Ditnepa—Benna
ParnmonanbHbIC yKcha.

OOBIKHOBEHHBIE U

2 JECATHYHBIC POOH, 1 bubnroreka [JOK

https://m.edsoo.ru/be888093

MPOIIEHTHI, 0ECKOHCYHBIC
HNepPUOANYECKHUE POOU
OcHOBHbBIE TOHATHUSA
CTEpEOMETPUH: TOUKA,
npsiMasi, I0CKOCTb,

3 npoctpanctso. [IpaBuia 1 bu6nuorexa [IOK
M300pakKeHHs Ha pUCYHKAX: https://m.edsoo.ru/aecc77cd
M300paKeHHS TUIOCKOCTEH,

MapauIeITbHBIX TPSIMBIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka
[TonaTus: nepecekaromuecs
4 MIJIOCKOCTH, TTEPECEKArOITUECS 1 Eubmiorexa LOK
https://m.edso00.ru/2d8a9c99
npsiMasi M MJI0CKOCTh
5 [IpencraBienue faHHBIX C 1 bu6nmoreka [JOK

MOMOIIbIO TAOIUI] U JUarpaMm https://m.edsoo.ru/25c6d12b



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/25c6d12b

Apudmerndeckue onepanum ¢
paLMOHATILHBIMU YUCIIAMH,
peoOpa30BaHus YUCIOBBIX
BBIPAXKECHUM

bubmuoreka [JOK
https://m.edsoo.ru/4d7f95fe

[Tpumenenue apoodeii u
NPOLIEHTOB IS PELIEHUS

6 MPUKIIATHBIX 3a7a4 U3 bubmmorexa [JOK
PASIHHHEIX OTpacieli sHAHMI] https://m.edso00.ru/44dd1046
Y peajbHOM KU3HU
[Tpumenenne apoOeii u
MIPOIIEHTOB ISl PEIICHUS

7 niumanﬁmx 3a§aq u3 bubmmorexa [JOK
PASIHYHEIX OTpacheli sHAHMI] https://m.edsoo.ru/d99d8c74
Y peajbHOM KU3HU
ITonsTus: nepecexaromumecs BuGmiorexa LIOK

8 MJIOCKOCTH, TEPECeKaroIuecs
HpAMas ¥ TLTOCKOCTD https://m.edsoo.ru/db685e73
3HaAKOMCTBO C
MHOTOTpaHHHKAMH,

9 n300paxeHue bubnuorexa [JOK
MHOTOTPAaHHUKOB Ha https://m.edso0.ru/a63959ed
PHUCYHKAaX, Ha MMPOEKIIMOHHBIX
yeprexax
Cpennee apudmeTnyeckoe,

MeIraHa, HanOoJbIlee U
10 HauMEHbIIIEE 3HAUCHHUS, bu6mmorexa [{OK

pa3Mmax, nucrepcus,
CTaHAApTHOC OTKJIIOHCHUEC
YHUCIOBBIX Ha60pOB

https://m.edsoo.ru/dd00738d



https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/dd00738d

JlelicTBUTENbHBIEC YHCIIA.

11 PanmonanesHbie 1 bubnnorexa [IOK
https://m.edso0.ru/2f36a36f
UppaluoHaIbHbIC YHCIa

12 Apudmerndeckre onepanum ¢ bubnuoreka [IOK
JICICTBUTEIbHBIMU YU CIaMU https://m.edsoo.ru/a97a12d9
HauanbsHbie cBeieHUS 0 KyOe

13 Y MUPAMUJE, UX Pa3BEPTKU U bubnnoreka [JOK
mozenu. Ceuenns https://m.edsoo.ru/b30dff38
MHOTOI'PAaHHUKOB
HauanbsHbie cBeieHUS 0 KyOe

14 1 TUpaMUJIE, UX PA3BEPTKU U bubnnoreka [JOK
Mmoxenu. CeueHus https://m.edsoo.ru/3d8ffd32
MHOTOI'PAaHHUKOB
Cpennee apudmeTrueckoe,

MearaHa, Haubobliee u

15 HauMEHbIIIee 3HAYCHUS, bubnnoreka [JOK
pasmax, aucnepcus, https://m.eds00.ru/98645f6¢c
CTaHJAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HAOOPOB
[TpuGnnxKEHHBIE BEIYUCIICHUS,

16 IIPaBUJIa OKPYTJIEHUS, bu6nuorexa [IOK
MPUKUIKA U OLICHKA https://m.edsoo.ru/ch723fbd
pe3yJibTaTa BEIYMCIECHUN

17 ToxkecTBa U TOXKIECTBEHHBIE bu6mmoreka [IOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
[Tonsitue 06

18 aKCHOMaTHYECKOM bubnuorexa [JOK

IOCTPOCHHUU CTEPEOMETPUMU:
AKCHOMBI CTEPEOMETPUN U

https://m.edsoo.ru/Occ5c4fe



https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/0cc5c4fe

CIICACTBHUA U3 HUX

[Tousatue 00

AKCHOMATHYECKOM
19 MOCTPOCHUU CTEPEOMETPHU: bubmmorexa [JOK
P PEOMETpHIL: https://m.eds00.ru/239¢c8cb4
AKCHOMBI CTEPEOMETPUU U
CJICJICTBUS U3 HUX
Cpennee apudmeTrueckoe,
MearaHa, HauboJIbIIee U
20 HauMEHbIIIEE 3HAUCHHUS, bubmuorexa [JOK
pa3max, qucnepceus, https://m.eds00.ru/7c9033a8
CTaH/IaPTHOE OTKJIIOHCHHE
YHCIIOBBIX HAOOPOB
21 YpaBHEHUE, KOPEHB bubnnoreka [JOK
YPaBHEHHUSA https://m.edsoo.ru/11ac68be
99 HepaseHnctBo, pelienue bubnnoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/50bdf26d
[TonsTue 06
AKCHOMAaTHYECKOM
23 MOCTPOEHUHU CTEPEOMETPHUH: bubmmorexa [OK
P P puH: https://m.eds00.ru/65c6b106
AKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX
[Tonstue 06
AKCHOMAaTHYECKOM
24 MOCTPOEHUHU CTEPEOMETPUH: bubmmorexa [OK
P P pyH: https://m.edsoo.ru/258fc245
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
CrnyuaiiHble SKCIIEPUMEHTHI
. bubnuorexa [JOK
25 (OTIBITHI) U CITy4aifHbIE

COOBITHS. DIIEMEHTapHbIE

https://m.edsoo.ru/347¢1b78
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cOOBITHSI (MCXObI)

26 Metoa naTepBaIOB Enbmaorexa IOK
JLHHTCD https://m.eds00.ru/775f5d99
Pemenne uensix u 1poOHO-
27 AIMOHAIBHBIX aBI;IeHI/Iﬁ u Enbmaorexa IOK
patt yp https://m.edsoo.ru/6ec7al07
HEPABCHCTB
B3aumHoe pacronoxeHue
HPSIMBIX B IIPOCTPAHCTRBE:
28 [epeceKaronecs bubmorexa [IOK
p B ’ https://m.edso00.ru/1a2520f6
napajuielIbHbIC U
CKPEIIUBAOIINECS TIPSIMBIE
[TapamieasHOCTh MPSIMBIX H
IUIOCKOCTEHN B IIPOCTPAHCTBE:
29 rapasuiejibHble rI:I) ;mT/}I))Ie B Eubmiorexa OK
P p https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE;
MAPAUIEIIBHOCTD TPEX MPSAMBIX
BeposiTHOCTE cityyaliHOTO
coObITHsl. BepositHOoCTH
30 COOBITUH B OIIBITAX C Eubmiorexa OK
https://m.edsoo.ru/64d75244
PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMHU
KonTponbhas pabota mo Teme
"MHOKeCTBa pallHOHATIBHBIX U
31 €HCTBUTENBHBIX YHCEN bubmorexa [IOK
A ' https://m.eds00.ru/1914a389
PannonaiibHbIC ypaBHEHHS U
HEpaBeHCTB"
DyHKIMA, CIOCOOBI 3aTaHUs
y bu6nmoreka [JOK
32 ¢dbyakuun. B3anmao obpaTHbie

byHKIUA

https://m.edsoo.ru/226eeabf
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[TapamienbHOCTD NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuoreka [JOK

33
[TapannenbHOCTh NPSAMON U https://m.edsoo.ru/eeld19b9
MJIOCKOCTH

34 VYri1bl ¢ cOHanpaBlIeHHBIMU bubnmoreka [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
BepostHocTh ciydaitHOro

35 coObrtTus. [TpakTdeckas bubmorexa HOK

P https://m.edsoo.ru/5e8fa94a
pabora
I'paduk pynkuuu. Obnactb
oTpefieNieHUs] U MHOXKECTBO
36 3HaYeHUH QyHKIuu. Hymu bubmorexa HOK
YKL, £ https://m.edso0.ru/763e75ee
¢ynkuuu. [IpoMexyTku
3HAKOIMOCTOSIHCTBA
n N bubmuorexa [JOK
7 q

3 STHEIC 1 HEUETHEIC yHILAH https://m.edsoo.ru/ff4564ad

38 VYron Mexay npsiMbIMU B bubnunoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yrois Mexay NpsAMBIMU B bubnnorexa [JOK

39
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
Orneparuu HaJy COOBITHUSIMU:

40 nepeceveHne, 00beIMHEHNE bu6mmoreka [IOK
COOBITUH, TTPOTHUBOIIOIOKHBIE https://m.edso00.ru/221c622b
coObITHs. [Inarpammsl Ditnepa
CreneHb C HeIbIM

41 nokazarenem. CTanaapTHas bubmuoreka [JOK

dbopma 3anucu
JNEUCTBUTEIILHOTO UHCIIa

https://m.edsoo.ru/66446d3e
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Hcnonw3oBanue mogxonsiieit
(dbopMBI 3amrcH

bubmuoreka [JOK

42 AACHCTBHTCIBHBIX AHCCI AU https://m.edsoo.ru/6eadc6fl
peLIeHUs] TPAKTUYECKHX 3a1a4
U MPE/ICTaBJICHUS TaHHBIX
[TapannenbHOCTb MIIOCKOCTEN: bubmmorexa [IOK

43
napajuieabHbIe INIOCKOCTH https://m.edso00.ru/2e18f255

44 CaoiicTBa napayieIbHbIX bubnnoreka [JOK
IUIOCKOCTER https://m.eds00.ru/e504d656
Onepanuu HajJ COOBITUSAMMU:

45 nepeceyeHue, 00beJMHEHUE bubnuoreka [IOK
COOBITUH, TPOTHUBOITOIOKHBIE https://m.edsoo.ru/cc10cle2
coObITus. Inarpammsl Diinepa
CrenenHas GyHKLUSA C

46 HaTypaJbHbIM U LIEJIBIM bubnuoreka [IOK
nokasaresneM. E€ cBoiicTBa u https://m.edsoo0.ru/3f25a047
rpaduk
Apudmerndeckuit KOpeHb bubnnorexa [JOK

47 .

HaATypaJIbHOM CTENEHU https://m.edso0.ru/d82c36d4
[Ipocreiimne

48 IPOCTPAHCTBEHHBIE (PUTYPBI bubnuorexa [JOK
Ha TJIOCKOCTH: T€Tpa’ap, KyoO, https://m.edso0o.ru/4a28dc02
napassenenumne|

. bubnuoteka [JOK

49 Hocrpoetie ceternit https://m.eds00.ru/1d434d0f

50 dopmyna croKeHus bubmuorexa [IOK
BEpPOSITHOCTEN https://m.eds00.ru/3057365d

51 Apudmernueckuit KOpeHb bub6nuorexa [IOK
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HaTypaJbHOM CTEIIEHU

https://m.edsoo.ru/fe7fc4db

CgoiicTBa apu(PpMETHIECKOTO bubnuoreka [JOK

52 .

KOpHS HaTypaJbHOM CTEIICHU https://m.edsoo.ru/d0f0b260
bu6mmoreka [JOK

53 I1 i

ocTpoeHe Ceterit https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
"[IpsiMbIe ¥ TIIIOCKOCTH B
54 MIPOCTPAHCTBE bubmorexa [JOK
pocIp ] https://m.edsoo.ru/9a0a9e56
[TapamienbHOCTE NPSAMBIX U
miockocTei"
YcnoBHas BEPOATHOCTb.

55 YMHOXk€EHUE BEPOSITHOCTEH. bubnnoreka [JOK
JepeBo ciydaiiHOro https://m.eds00.ru/9a408d25
HKCIIEPUMEHTA

56 CaoiicTBa apuMEeTUYECKOTO bubmmoreka [JOK
KOPHS1 HaTypaJbHOU CTENeHU https://m.eds00.ru/c3389865

57 CaoiicTBa apu(PMETHIECKOTO bubnuotexa [JOK
KOpHS HaTypaJbHOMN CTEIEHU https://m.edsoo.ru/444c4b9c
IlepnieH IUKyYIAPHOCTD NMPSAMOMN
Y INIOCKOCTH: but6mmoreka [JOK

58
NEPIEHANKYJIIPHBIE IPSIMBbIE B https://m.edsoo.ru/b19f6as5d
MIPOCTPAHCTBE
[Tpsimble mapanneabHbie U

59 NEePHEHANKYIISIPHBIE K bubmmorexa [TOK

PHOHICYIBP https://m.edso0o.ru/0ac11c95
MJIOCKOCTH
VYcnoBHast BEpOSITHOCTb.
. bubnuorexa [JOK
60 YMHOXEHHE BEPOSITHOCTEH.

JepeBo cirydaiiHOro

https://m.edsoo.ru/ble76d3a
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IKCIIEPUMEHTA

JlewcTBus ¢
61 apu(METHUECKUMH KOPHIAMHU bubmorexa HOK
P . p https://m.edsoo.ru/54b815c5
N—ol CcTereHu
JlewcTBus ¢
62 apupMETHUYECKUMH KOPHIMH bubmorera [JOK
P . P https://m.edso00.ru/83105a0e
N—oli CTeIeHU
[IpsimMbIe mapasienbHbIe U
63 MEePIICHINKYIISIPHBIC K bubmorexa [IOK
PHCHIHRYTIP https://m.edso00.ru/ba545966
IJIOCKOCTH
[Ipn3nak
64 MIEPIICHINKYIISIPHOCTH TIPSIMOU bubmorexa HOK
P Yp P https://m.edsoo.ru/f85bfc46
U INIOCKOCTH
VYcnoBHas BEpOSTHOCT.

65 YMHOKEHUE BEPOATHOCTEM. bubnnoreka [JOK
HepeBo cimyyaitHOTro https://m.edsoo.ru/47fb6b11
HKCIIEPUMEHTA
JlericTBus C

66 apu(METHIECKUMH KOPHIMHU bubmorexa HOK

P . p https://m.edsoo.ru/2ablc7bc
N—oli CcTereHu
JlericTBus C
67 apu(MeTHUECKUMH KOPHIMHU bubmorexa HOK
P . p https://m.edsoo.ru/each053c
N—ol CTerneHu
ITpusnax
68 MEPHSHINKYIIPHOCTH IIPSIMOK bubmiorexa HOK
PHEHIHRYLIP P https://m.eds00.ru/79165d15
Y TTIOCKOCTH
69 Teopema o npsamoit bubnnoreka [JOK

NEePHEHANKYIIIPHON

https://m.edsoo.ru/635c5087
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IIJIOCKOCTH

dopmyiia MoJHOU

bu6mmoreka [JOK

70
BEPOSITHOCTU https://m.edsoo.ru/15941bec
JlewcTBus ¢
771 apupMETHUYECKUMH KOPHIMH bubmmorexa [JOK
P . p https://m.edsoo.ru/8a5ada51
N—oW CTeneHu
79 Pemenune nppannoHanbHbIX bubmmorexa [IOK
ypaBHEHUHN U HEPABEHCTB https://m.eds00.ru/69106ae7
Teopema o npsimoit
73 NePHEHANKYISIPHON bubmorexa HOK
PHCHUEYIAP https://m.edsoo.ru/bd3745f8
TUIOCKOCTH
Teopema o npsmMoi
74 MEePIICHINKYIISIPHOI bubmorexa [JOK
PHOHIIBP https://m.edsoo.ru/7d18834b
TUIOCKOCTH
®dopmyna NoJTHOU bubmmorexa [IOK
75
BEPOSATHOCTH https://m.edsoo.ru/a9ec13c8
76 Pemenne nppanmoHaIbHBIX bubnuorexa [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/9362fead
77 Pemenune nppannroHanbHbIX bu6nuorexa [IOK
YPAaBHEHUI U HEPaBEHCTB https://m.edso00.ru/78d9b391
[lepnienqukynsp u
HaKJIOHHBIE: PACCTOSIHUE OT
78 TOYKH J0 MIIOCKOCTH bubmmorexa [OK
a > https://m.eds00.ru/33c477d3
paccTosiHUE OT MPSAMOH 10
TUTOCKOCTH
Ilepnennukynsp u
PHEHAMICYTP bu6mmorekxa [JOK
79 HAKJIOHHBIE: PACCTOSHUE OT

TOYKHU 00 IIIIOCKOCTH,

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/15941bec
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd

paccrosiHue OT NMPSAMOU 110
IJIOCKOCTH

dopmyiia NOJHOU

80 BeposTHOCTH. HezaBucumblie bubmmorexa [TOK
p ’ https://m.edsoo.ru/e3dd5ac9
coObITHUS
81 Pemienue uppanmoHaibHbIX bubnunoreka [JOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e
Pemenne nppanroHaabHbIX bubnmoreka [JOK
82 .
YpaBHEHUI U HEPaBEHCTB https://m.edsoo.ru/87e5e52d
[IepnienauKkymnsp u
HaKJIOHHBIC: paCCTOSIHUE OT
83 TOYKH JI0 THIOCKOCTH bubmmorexa [JOK
> https://m.edsoo.ru/a5b7b8e3
paccTosiHuE OT IPSIMOH J10
IIOCKOCTH
[IepnienauKkymnsp u
HaKJIOHHBIC: paCCTOSTHUE OT
84 TOYKH J0 IIOCKOCTHU bubmmorexa [TOK
T https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSIMOM 10
MJIOCKOCTH
bu6mmoreka [IOK
85 K 0
OHTpOIEHAt pabota https://m.edso00.ru/29dc6ch9
CaoiicTBa U rpaguk KOpHs N- bubnuorexa [JOK
86 .
Oi1 CTeneHn https://m.edsoo.ru/eb0Occ5e3
87 CsaoiicTBa u rpaduK KOpHs N- bubnnoreka [JOK
Oi1 CTeneHn https://m.eds00.ru/5f29b9b5
88 VYrael B IpOCTPaHCTBE: Yroi bubmuorexa [JOK
MEXK1Y IPSMOU U INIOCKOCTBIO https://m.edso0.ru/6b61b2b4
89 JByrpaHHBIN yroJi, TUHEHHBII bubnuorexa [JOK
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yroJl IBYTPaHHOIO yria

https://m.edsoo.ru/5fa0b3ce

Komb6unaropHoe npaBuio

bu6mmoreka [JOK

%0 YMHOKECHHUS https://m.eds00.ru/2270cf70
KonTponbhas pabota no teme

01 "Apudmernueckuil KOpeHb N— bubnmoreka [JOK
ol crenenu. MpparmonaibHbie https://m.edsoo.ru/f13af630
ypaBHEHUS U HEpaBeHCTBA"
CuHyc, KOCHHYC M TaHTE€HC bubnmoreka [JOK

92
YHUCJIOBOr'O apryMeHTa https://m.eds00.ru/5f605ed0

93 JIByrpaHHbIi yro, TUHEHHBIN bubnuoreka [IOK
YTOJI IBYTPAaHHOTO yIJIa https://m.edsoo.ru/c7c777ed
[leprieH IUKYISIPHOCTD

94 MJIOCKOCTEH: TIPU3HAK bubnnoreka [JOK
NEPIEHANKYIIAPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEMN

bubmuorexa [JOK

% HepecraroBiit it GaKTopHat https://m.edsoo.ru/d58ce6d1

96 CuHyc, KOCUHYC U TaHT€HC bubnmnoreka [JOK
YHUCJIOBOT'O apryMeHTa https://m.edsoo.ru/ec9f4d78
ApKcuHYC, apKKOCUHYC U

97 apIi(TaHFZHC ‘fI/ICJIOBOF}; Bubnuorexa LIOK

https://m.edsoo.ru/b8f5d49a

aprymeHra
[IepnieHAUKYIAPHOCTH

98 TJIOCKOCTEN: TPU3HAK bubmuorexa [JOK
NEPIEHIUKYIIPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN

99 [leprnieHIUKYISIPHOCTD bub6nuorexa [IOK

IJIOCKOCTEW: MpU3HAK

https://m.edsoo.ru/ba75dc57
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NEePHEHANKYJISPHOCTH ABYX
IUIOCKOCTEHN

. bubnmoreka [JOK
100 | Huerto coreramu hittps://m.edso0.ru/7904dfh0
ApkcuHyc, apKKOCHHYC U
101 a I;(TaHI‘ZHC ‘II)I/ICJIOBOF}; bubmmorexa [JOK
P https://m.edsoo.ru/f1ff9220
aprymeHra
Tpuronomerpuueckas
0 OCTb, OIIpe/ieNICHUE
102 rpuronoverpuicerix Bumionasa LIOK
P . P https://m.edso00.ru/6df195a0
(GYyHKINH 9UCIOBOTO
apryMeHra
Teopema o Tpéx bubnuoreka [IOK
103
MEPIECHINKYIISIpax https://m.edsoo.ru/e4972cdc
104 Teopema o Tpéx bubmmoreka [JOK
NEepPHEHANKYIIIpax https://m.edsoo.ru/52188a7d
105 Tpeyronbuauk Ilackans. bubnuorexa [JOK
®opmyna bunoma HeroToHa https://m.edsoo.ru/fa47998f
TpuronomeTrpuueckas
OKPYXHOCTb, OIIPEICIICHHE
106 T El}"]OHOMe I/I‘{:CIiII/IX bubmmorexa [JOK
P . P https://m.eds00.ru/6b61c578
(GyHKIMI 4nCI0BOTO
apryMmeHra
OcHOBHbIE
107 TPUTOHOMETPUIECKHE bubmmorexa [TOK
P P https://m.edsoo.ru/6ed2b3ba
bopMyIbt
108 Teopema o Tpéx bubnuorexa [IOK

NEpNCHAUKYJIApax

https://m.edso0.ru/9f246736
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KonTtponpnas padora o
temaMm "llepneHIUKyISIPHOCTH

109 IPSAMBIX ¥ IUIOCKOCTEN" 1 bubnnorexa [IOK
P https://m.eds00.ru/5b971ef3
VYTIIb1 MEXY IPSIMBIMU U
IUIOCKOCTIMHA"
bunapHbIi cy4alHBIN OIBIT
(ucmpITaHKE), yCIIEX U
110 Heynauya. HezaBucumele bubmuoreka [JOK
ucneitanus. Cepus https://m.edso0.ru/2e1f2368
HE3aBUCHUMBIX HUCIIBITAHUN 110
MIEPBOTO ycrexa
OCHOBHEBIE
111 TPUTOHOMETPUUECKUE buGnuorexa [IOK
p p https://m.edsoo.ru/fcdd2a2e
bopMyIbI
OcHOBHEBIE
112 TPUTOHOMETPUUECKHUE bubnuorexa [IOK
p P https://m.edsoo.ru/b8a0ff2f
bopMmybl
ITonsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE DJIEMEHTEI
113 MHOTOTPaHHUKA, BBITYKJIbIE U bubmaorexa [JOK
p ’ YK https://m.edsoo.ru/2d24e873
HEBBIITYKJIBIC MHOTOTPAaHHUKH;
pa3BEépPTKa MHOTOTPAHHUKA
[Ipu3ma: n-yronpHas npusma;
TPaHU U OCHOBAHUS MPU3MBEI;
114 apsiMasg U HaKJIOHHAA TPU3MBIL; bubmmorexa [IOK
p p i https://m.edsoo.ru/b4ad63ad
OOKOBas U IOJHAA
MOBEPXHOCTh MPU3MBI
115 Cepust HE3aBUCUMBIX bubnmoreka [JOK

ucnbITaHui bepHynm

https://m.edsoo.ru/e9572a68
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OCHOBHEBIE

116 TPUTOHOMETPHUIECKHUE bubmmorexa [JOK
P P https://m.edso0.ru/12d1413c
bopMyIBI
[IpeobpaszoBanue
117 TPUTOHOMETPUUYECKUX bubmoreia OK
P . P https://m.edso0.ru/e248c5fc
BBIPKCHUI
[Tapannenenunen,

118 IPSIMOYTOJIBHBII bubnuoreka [IOK
napasuiesIenuIie]l U ero https://m.edsoo.ru/8a7be683
CBOICTBA
[Tupamuna: N-yromnpHas
MUpaMuJia, TPAaHU U OCHOBAHUE

119 UpaMu/Jibl; OOKOBAs U MOJIHAS bubnuorexa [IOK
IIOBEPXHOCTh ITUPaAMU/IBL; https://m.edsoo.ru/fblcd0a5
MIPaBWJIbHAS U yCEUEHHAS
UpaMuia
Cepus HE3aBUCUMBIX

120 ucnelTanui. [IpakTuueckas bu6nuorexa [IOK
paboTa ¢ UCIOIb30BaHUEM https://m.edsoo.ru/f4al5al4
AJIIEKTPOHHBIX TAOJIHUIL
[TpeoGpa3oBanue

121 TPUTOHOMETPUUIECKUX bubmorexa HOK

p UTp https://m.edsoo.ru/09ba5b3d
BBIPKCHUI
[TpeoGpa3zoBanue
122 TPUTOHOMETPUUECKUX bubmorexa HOK
p . p https://m.edsoo.ru/1f4655da
BBIpKEHUI
[TpaBHIIbHBIC MHOTOTPAHHUKH
bu6mmoreka [JOK
123 MOHSITHE NTPABUIIBHOTO

MHOT'OI'paHHUKA; ITPaBUJIbHAA

https://m.edso00.ru/074c8865



https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/074c8865

MpU3Ma U MpaBUIIbHAS
NUpaMuJia; IpaBUIIbHAS
TpeyrojibHasi mupaMuaa u
MPaBWIBHBIN TeTpadip; KyO

[Ipencrasnenue o

IIPABUJIBHBIX bubmmorexa [IOK
124
MHOTOTpaHHUKAaX: OKTa’3p, https://m.edsoo.ru/a0fdd5bf
JOJICKAdAP U UKOCAdIP.
. bubmmoreka [JOK
125 Catysainas BetHHH https://m.eds00.ru/639be9aa
[IpeobpazoBanue
126 T pI/IFOf?OMe HYECKUX bubmoreia OK
P va https://m.edso00.ru/76ce9958
BBIPOKCHHI
[IpeobpazoBanue
127 T pI/IFOf?OMe HYECKUX bubmorexa HOK
P qu https://m.eds00.ru/8fa598b5
BBIPKCHUI
CummeTpusi B IpOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIIEHO
TOYKH, IPSIMOMU, IIJIOCKOCTH.
128 DJIeMEHTHI CUMMETPHH B bubmotera [JOK
p https://m.edsoo.ru/b9e777d9
nupamMuax,
napasuieNienumnenax,
MIPABUJILHBIX MHOTOTPaHHHKAX
Beruucnenue 3yeMeHTOR
129 MHOTOTPaHHUKOB: pEOpa bubmorexa HOK
P - peopa, https://m.edsoo.ru/6cdbecef
JTMaroHaJN, yTIIbI
Pacnpenenenune
130 BepoSTHOCTEH. Jlmarpamma bubmmorexa [JOK

pacrpeeaeHus

https://m.edsoo.ru/6dc7ff39



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6dc7ff39

Pemenue

131 TPUTOHOMETPHUIECKUX bubmmorexa [JOK
N https://m.edsoo.ru/6baefel9
ypaBHEHUU
Pewenne
132 TPUTOHOMETPUUECKHUX bubmorexa LIOK
N https://m.edsoo.ru/al1f8d141
ypaBHEHHIA
[Tnomans 6OKOBOM
MMOBEPXHOCTH U MOJHOU
133 IIOBEPXHOCTHU IIPSMOM bubnuorexa [IOK
MPU3MBI, TUIOIIAIb OCHOBAHUH, https://m.edso00.ru/37d84157
TeopemMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 6oxoBOM
MIOBEPXHOCTH ¥ MTOBEPXHOCTH
134 IIPABUJIbHOM NMUpaMUIbI, bubmmorexa [IOK
Teopema O TUIoMAa OOKOBOM https://m.eds00.ru/5603e30b
MIOBEPXHOCTU YCEUEHHON
MUPAMU/IBI
135 CymMa ¥ npousBeieHHe bu6nuorexa [IOK
CIIyYalHBIX BEIUYUH https://m.edsoo.ru/51b7ed5f
Pewenne
136 TPUTOHOMETPHUYECKHIX Bubmmorexa LIOK
N https://m.edsoo.ru/65a0f2d0
ypaBHEHHIA
Pewenne
137 TPUTOHOMETPUUECKHUX Bubmmorexa LIOK
. https://m.edsoo.ru/0d8a770d
ypaBHEHUH
138 KonTponbhas pabota no teme bubnnoreka [JOK

"MHororpaHHukm"

https://m.edsoo.ru/a95f5c04



https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/a95f5c04

bubmuoreka [JOK

139 Honsmue 06 0bnEme https://m.edsoo.ru/7ad0020b
CyMMa ¥ Mpou3BeICHUE bubnmoreka [JOK
140 .
CIIyYalHBIX BEIUYUH https://m.edsoo.ru/c2757cc3
Pemenne
141 TPUTOHOMETPHUUCCKHX bubmorexa LHOK
p N p https://m.edsoo.ru/cec28774
ypaBHEHUU
Pemrenne
142 TPUTOHOMETPHUECKUX bubmorexa LOK
p UTp https://m.edsoo.ru/e6eec650
ypaBHEHUU
N bubmuorexa [JOK
143 OOBEM nipamup! https://m.eds00.ru/235171b3
N bubmuoreka [JOK
144
OOBEM mHpami LI https://m.edsoo.ru/f47dfefd
IIpumepsl pacupeneacHui, B
145 TOpM qngnepremfe : HYECKOC U bubmorexa LIOK
P https://m.edso0.ru/91e08061
OMHOMHUAJIFHOE
O06o01mIeHNe IT0 TeMaM
"OCHOBHEIC
146 TPUTOHOMETPUUECKHE bu6nuorexa [IOK
(bopMyIIBL. https://m.edsoo.ru/ae44ac4c
Tpuronomerpuueckue
ypaBHeHHUA"
KonTponbhas pabota mo Teme
"DopMYITEI TPUTOHOMETPHH.
147 T HfOHyOMe;p HYecKre v bubmorexa LOK
p p . https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
poBepoyHas paborta
148 O06BEM nupamMuIb! bubnuorexa [IOK



https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228

https://m.edso0o.ru/79¢10312
bubmuoreka [JOK

149 O0BEM mipami el https://m.edsoo.ru/2faadc3f
IIpumeps! pacupenencHui, B
150 TOI;VI qHI:nepreOAfeTﬂ AYECKOE U bubmoreia HOK
p https://m.edsoo.ru/5afffO5f
OMHOMHAJILHOE
Hrorosas KOHTpOJIbHAA
151 abora / Beepoccuiickas bubmoreia OK
P P https://m.edsoo.ru/188bbf6c
poBepovHas pabora
O0001enne, cucreMaTH3amus
152 3HaHMUM 3a Kypc anreopsl u bubmmorexa [IOK
Hadajl MaTeMaTU4ECKOIro https://m.edso00.ru/33e6629¢
aganni3a 10 kimacca
" bubnmoreka [JOK
153 06
BEM HPH3MbL https://m.edso00.ru/79853608
" bubnmoreka [JOK
154 O0BEM npH3MEI https://m.edsoo.ru/1e053890
155 [ToBTOpEeHnue, 060061EeHNE U bubnuorexa [JOK
cUCTeMaTu3anus 3HaHUU https://m.edsoo.ru/0f4d3cd?7
Apudmerndeckas u
reoMeTrpuyeckas Iporpeccum.
156 I/IcnonfsoBaHHe I por peccm/l bubmorexa HOK
porp https://m.edsoo.ru/d36669f8
JUTSL PEIICHUS PeaTbHBIX 331a9
MIPHUKJIATHOTO XapaKTepa
beckoneuno yObIBarommas
reOMeTPHYECKast TPOTPECCHsl.
157 Cymma 6ecCKOHEYHO bubmorexa HOK

yOBIBAIOIIEH TE€OMETPHUIECKOM
MIPOTPECCUU

https://m.edsoo.ru/lcbf72bl



https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1

bubmuoreka [JOK

158 O61é
DEM LIPHIMEL https://m.edso00.ru/482d3f51
159 KonTponbhas pabota no teme bubnmoreka [JOK
"OO0BEMBI MHOTOTPAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, o6o0IIEHNE U bubnuorexa [IOK
160 .
cucreMaru3anus 3HaHUM https://m.edsoo.ru/e0la3dc4
161 dopmyia CIOKHBIX bubnuoreka [JOK
MPOICHTOB https://m.edsoo.ru/538fc437
Dopmyna CI0KHBIX bubmmorexa [IOK
162
MPOIIEHTOB https://m.edsoo.ru/c2627eca
[ToBTOpenue, 0600IICHNE
163 CHCTeMaTH3aIrs 3HaHHMH. bubmuoreka [JOK
IToctpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, 0600MICHNE
cHucTeMaTu3alurs 3HaHHM.
Brruncnenue paccTosHuN:
164 MEXIY ABYMS TOUKAMH, OT bubnmorexa LHOK
Y ABYM . ’ https://m.edsoo.ru/f7792ba9
TOYKH JIO MPSMOM, OT TOUKH
IO TIJIOCKOCTH, MEXKIY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU
165 Hrorosas KOHTpOJIBHAA bubnuorexa [JOK
paborta https://m.edso0o.ru/a985ae79
O00011eH1Ee, CHCTEMAaTA3 AL
166 3HAHWH 3a KypcC anreOpbl U bubnmnoreka [JOK
Hayaj MaTeMaTU4eCcKoro https://m.edso0.ru/49f1b827
aHanm3a 10 kmacca
167 Hrorosas KOHTposIbHAA bub6nuorexa [IOK



https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/49f1b827

pabora

https://m.edsoo.ru/b9146bc0

168

169

O00011eH1Ee, CUCTEMATH3ALUs
3HaHUH 3a Kypc areOpsl U
Ha4yaja MaTeMaTHYCCKOro
ananu3a 10 xmacca

[ToBTOpeHmEe, 0600IIEHNE
cHUCTeMaTH3aIMsl 3HAHW.
Beluucienue yrios: Mexay
CKPEIIUBAOIIUMUCS
MPSIMBIMHU, MEXKTY TTPSMOU U
TUIOCKOCTBIO, JIBYTPAHHBIX
YIJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/49f1b827

bubmuorexa [JOK
https://m.edsoo.ru/56765e8b

170

[ToBTOpenue, 0600IICHNE U
crucTemMaTu3aluvs 3HaHUI

170

11

bubmuoreka [JOK
https://m.edsoo.ru/lddca5e0



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/1ddca5e0

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Konrpoabnbie IIpakruyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
CTteneHb ¢ paliMoHAIbHBIM bubmorexa [JOK
1 patt 1 https://m.edso0.ru/a52939
MoKa3aTesieM
b3
bubmuoreka [JOK
2 CaoiicTBa cTeneHn 1 https://m.edsoo.ru/ff60140
8
[IpeobpazoBanue BhIpaXeHUH, bubnunoreka [JOK
3 COJIEpXKAIINX PalMOHATBHBIC 1 https://m.edso0.ru/3d87e2
CTENEHH 48
Cdepa u map: meHTp, pajanyc, bubnnoreka [JOK
4 JIMAMETD; TUIOIIAIb MOBEPXHOCTH 1 https://m.edsoo.ru/0341bc
chepsl 2b
[ToBTOpenue, 06001IIEHNE,
CHCTEMATHU3alNS 3HAHUH. bu6mmoreka [IOK
5 CrnyyaliHble ONBITHI U BEPOSATHOCTH 1 https://m.edso00.ru/430d33
clydaiHbIX coObITHil. Cepun Oa
HE3aBHCUMBIX MCIBITAHUH
[TpeoOpa3oBaHue BBIpAXKEHUH, bubnnorexa [JOK
6 COIEeprKallX palMOHAIbHbIE 1 https://m.edso0.ru/343c6h
CTETICHU 64
[IpeobpazoBanue BBIpaXKEHUIH, bubnuorexa [JOK
7 COZEPKAIIMX pallMOHAIbHBIE 1 https://m.edsoo.ru/4064d3

CTCIICHU

54



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/430d330a
https://m.edsoo.ru/430d330a
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/4064d354

IToxazaTenpHBIE YpPaBHCHHA U

bubmuoreka [JOK

8 https://m.edsoo.ru/be7632
HEpaBEHCTBA
Oc
Bsaunmuoe pacrionoxxenue chepsl u
) bu6mmoreka [JOK
MJIOCKOCTH; KacaTelbHast
9 https://m.edsoo.ru/bed12a
IUTOCKOCTH K cdepe; TIIoMab 13
chepnl o
[ToBTOpeHnue, 06001ICHNE,
CHCTEeMaTH3aIMs 3HaHHM. bubmuoreka [JOK
10 CrnyyaliHble ONBITHI U BEPOSATHOCTH https://m.edsoo.ru/a573a2
clydaiHbIX coObITHil. Cepun 92
HE3aBUCUMBIX UCIIBITAHUI
bubmuoreka [JOK
[TokazarenbHbIEC YpaBHEHUS U
11 https://m.edso00.ru/3d4080
HEpaBEHCTBA
09
[Toka3arenbHble ypaBHEHHUS U bubmorera [JOK
12 https://m.edsoo.ru/bd5ffOe
HEPaBEHCTBA c
bu6mmoreka [JOK
[Toka3arenbHble ypaBHEHHUS U
13 https://m.edsoo.ru/cebf10c
HEpaBEHCTBA 6
bu6mmorexa [IOK
N3o0pakenue cdepsl, mapa Ha
14 P $ep P https://m.edsoo.ru/bc15f7f
miockocT. CedeHus mapa 9
[ToBTOpenue, o6odIIEHKE,
CHCTEeMaTH3aIrs 3HAHHMH. bubmuorexa [JOK
15 City4aifHbI€ OIIBITHI U BEPOSITHOCTH https://m.edsoo.ru/07a5e8

ciy4aifHbIX coObITHil. Cepun
HE3aBHCHUMBIX UCIIBITAHUI

61


https://m.edsoo.ru/be76320c
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/07a5e861

IToxazaTenpHBIE YpPaBHCHHA U

bubmuoreka [JOK

16 https://m.edsoo.ru/536de7
HEpaBEHCTBA 27
N bubmuoreka [JOK
[TokazaTenpHas GhyHKIINS, €€
17 N https://m.edsoo.ru/85bc81
CBOMCTBA U Tpaduk 32
KoHnTponbHas pabota 1o Teme
"CreneHs ¢ pallMOHAIbLHBIM bubnnoreka [JOK
18 nokazaresiem. [lokazarenbHas https://m.edsoo.ru/58e8e2f
¢ynkims. [TokasaTenbHbie 2
ypaBHEHHUS U HEpaBeHCTBA"
[{umuHaprdeckas TOBEPXHOCTb,
00pa3yromue HUJINHIPUIECKOM bubmorexa LOK
19 Y https://m.eds00.ru/6054b8
MOBEPXHOCTH, OCh o1
[WTHHIPAYECKON TIOBEPXHOCTH T
[ToBTOpEHHE, 0000IICHUE,
CHCTEMATHU3ALNS 3HAHUH. bu6mmoreka [IOK
20 CrnyyaliHble ONBITHI U BEPOSATHOCTH https://m.edsoo.ru/32bc29
ciay4aiHbIX coObiTHi. Cepun bf
HE3aBUCUMBIX UCIIBITAHUI
bu6mmoreka [JOK
21 Jlorapudm ymncna https://m.edso0.ru/3e3230
d4
bu6mmoreka [JOK
JlecsITHUHBIC U HATYpaJTbHBIE
22 https://m.edsoo.ru/lea721
aorapudmbl 62
[IpeoOpa3oBanue BhIpaKEHUI bubmorexa [TOK
23 ’ https://m.edsoo.ru/da4815

CoJIepXKaIIuXx Jorapudmpl

4c


https://m.edsoo.ru/536de727
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/da48154c

Hunmunap: ocHoBaHus M GOKOBast
MOBEPXHOCTh, 00pa3ylollas u OCh;

bu6mmoreka [JOK

24 . . https://m.eds00.ru/188f621
ILIONIA b OOKOBOM U IMOJIHOM 6
IMOBEPXHOCTH h
[Ipumepsl npumeHeHUs bubnuoreka [IOK
25 MaTEeMaTUYECKOI'0 OKUIAHUS https://m.edsoo.ru/ea2708
(cTpaxoBaHue, JIOTEpEs) 4d
. bubmuoreka [JOK
[IpeoOpa3zoBanue BhIpaKEHUH, _
26 https://m.edsoo.ru/4beff03
coJIepKaIiux Jorapudmpl b
IIpeoOpa3oBanue BEIpaKEHUN Bubmzorexa LIOK
27 peoop P ’ https://m.edsoo.ru/fe189f2
coJIepKaIiux Jorapudmpl q
IIpeoOpa3oBanne BeEIpaKEHUN Bubmzorexa LIOK
28 peoop P ’ https://m.edsoo.ru/fadb8aa
CoJep KAIINX JIOTapH(PMbI c
N306paxkenne nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nuimHapa.
CeueHns [UITHHT pa (HJ'IOCI(OCTII;)IO Brbmmotexa TOK
29 . P ’ https://m.eds00.ru/016e25
napauieTbHON UITn ob
NEePIEeHIUKYISIPHONU OCH _
HUAJTUHIPA)
Maremarndeckoe oXugaHue Brommotexa HOK
30 . https://m.edsoo.ru/0adefe9
CYMMBI CITy9aiiHbIX BEJTHYNH .
Jlorapudmuueckue ypaBHEHUS U BrbmroTexa LIOK
31 p P hittps://m.eds00.ru/303472
HEPaBEHCTBA
4e
32 Jlorapudmuueckune ypaBHEHHS U bubnuorexa [JOK



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/3034724e

HEPaBeHCTBA

https://m.edsoo.ru/712ac2
d9

Jlorapudmuueckue ypaBHEHUS U

bubmuoreka [JOK

33 https://m.edsoo.ru/9e3f4bc
HEpaBEHCTBA 9
KoHnueckasi moBepXHOCT,
00pa3yrommne KOHNIEeCKOM bubmmorexa [JOK

34 pasy https://m.edso0.ru/c94ba0
MOBEPXHOCTHU, OCh M BEPILINHA 9
KOHUYECKOW TOBEPXHOCTHU o
MaremaTuuecKkoe OKHaaHue bubmuoreka [JOK

35 reOMETPUYECKOT0 U https://m.edsoo.ru/20de2fc
OMHOMHAIBPHOTO pacIpeae/ICHUM 2
Jlorapudmuueckue ypaBHEHUS U bubmorexa OK

36 P P https://m.edsoo.ru/15bclcf
HEpaBEHCTBA b

N bubmuoreka [JOK

Jlorapudmudeckas pyHKIH, €€

37 vp ¢ ymxn https://m.edsoo.ru/d68bbe
CBOIicTBa U Tpaduk 9q

N bubmuoreka [JOK

Jlorapudmmueckas pyHkIus, e€

38 apid Py https://m.eds00.ru/9d1020
CBOIicTBa U Tpaduk 51
Konyc: ocHOBaHUE U BEpIINHA, bubnnorexa [JOK

39 o0pa3yrolas 1 och; MIOMAAb https://m.edso0.ru/897dd3
OOKOBO U MOJHOM MOBEPXHOCTU b2
MaremaTrueckoe OKUIaHuE bu6mmorexa [JOK

40 T€OMETPUYECKOIO U https://m.edsoo.ru/17b0e7
OMHOMHUATBHOTO paclpeaeneHuit 69

a1 Tpuronomerpuueckue GyHKIIHNH, bubnuorexa [JOK

UX CBOMCTBA U rpapuKu

https://m.edsoo.ru/beeff64



https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/beeff646

Tpuronomerpuueckue GyHKIIHUH,

6
bubmuoreka [JOK

42 B https://m.edsoo.ru/d2e460
UX CBOWCTBA U rpauku 1b
bubmuoreka [JOK
Tpuronomerpudeckue GyHKIUH,
43 . https://m.edsoo.ru/ba9da9
WX CBOMCTBA U Trpaduku 6d
Y ceu€HHBIN KOHYC: 00pa3yroIIue 1 bubmuoreka [JOK
44 BBICOTA; OCHOBAHMS U OOKOBas https://m.edsoo.ru/1468ba
IIOBEPXHOCTh b3
Jucnepcus u craHiapTHOE bubmorexa [JOK
45 p P https://m.edsoo.ru/bcc67f7
OTKJIOHCHHE 6
TpuronomeTpudeckue GyHKIIHHA bubmotexa [IOK
46 . yH ’ https://m.edso0.ru/24ab3c
UX CBOWCTBA U rpauKu 53
[IprMepbl TPUTOHOMETPUIECKHUX bubmorexa HOK
47 PHMEPHI TP P https://m.eds00.ru/5272h9
HEPaBEHCTB
al
[IprMepbl TPUTOHOMETPUIECKHUX bubmorexa HOK
48 PHMEPHITP P https://m.eds00.ru/0c8373
HEPaBEHCTB
97
N300paxeHne KoHyca Ha
mIockocTu. PazBépTka KoHyca.
bu6mmorekxa [IOK
CeueHnust koHyca (TUIOCKOCTHIO,
49 © https://m.edsoo.ru/Obdelb
napauieIbHON OCHOBAHHIO, 1 o8
MJIOCKOCTBIO, MPOXOIAIIEH yepe3 o
BEPILUHY)
50 Jucnepcus u ctanaapTHOE bubnuorexa [IOK



https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8

OTKJIOHCHUC

https://m.edsoo.ru/bf78aad
6

[TprMepsl TPUTOHOMETPUUYECKUX

bubmuoreka [JOK

51 https://m.edsoo.ru/e6e190
HEPaBEHCTB
1f
[IpuMepsl TPUTOHOMETPUUECKUX bubmorexa [JOK
52 PUMEPEL 1P P https://m.eds00.ru/0f903c7
HEPaBEHCTB 5
KonTponbhas pabota no Teme
"Jlorapupmuueckas ¢yHKIHUSA.
Jlorapudmuueckue ypaBHEeHUS U bubnmoreka [JOK
53 HepaBeHCTBa. [ puronoMeTpuyecKue https://m.eds00.ru/101307
GyHKIMHU U BX 27
rpaduku. Tpuronomerpudeckme
HepaBeHcTBa"
KomOunarus Ten BpamieHus u bubmorera [JOK
54 P https://m.edsoo.ru/3cefl0e
MHOTOT'PAaHHUKOB 5
Jucnepcuu reOMETpUYECKOro 1 bubmorera [JOK
55 p P https://m.edsoo.ru/4b5a49
OMHOMHUABHOTO PaCIIPECIICHHS Se
bu6mmorexa [IOK
56 HenpepoiBHble pyHKIINN https://m.eds00.ru/403bfb0
d
Metoa UHTEPBAJIOB IS pELICHUS bubmorera [JOK
57 P P https://m.edso00.ru/6db0b4
HEPaBEHCTB
23
bu6mmoreka [JOK
Metoa HHTEPBAJIOB TSl PEIICHUS
58 https://m.edsoo.ru/Oadbcel

HCPAaBCHCTB

b



https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/10130727
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0adbce1b

MHoOrorpaHHuK, OIIMCaHHBIN OKOJIO
cthepsl; chepa, BOUCaHHAS B

bu6mmoreka [JOK

59 https://m.eds00.ru/0b1361
MHOTOTPaHHUK WU B TEJIO 58
BpalLEHUs o
[IpakTuyeckas pabora c bubnuoreka [IOK
60 WCIIOJIb30BAHUEM AJIEKTPOHHBIX https://m.edsoo.ru/a53cd8
TabIMI 84
bubmuoreka [JOK
61 [TpousBoaHas GyHKIHH https://m.edsoo.ru/0731ad
3d
bubmuoreka [JOK
62 [IpousBoanas pyHKINN https://m.edsoo.ru/723dd6
08
I'eomerpuueckuii u puznaeckuit bubmorexa HOK
63 p . https://m.edsoo.ru/6c8d36f
CMBICJI IPOU3BOTHOM ¢
. bubnuorexa [JOK
IT 6 00 .0
64 OHUHTHG 0 O.. PENIE. HICHOBHBE https://m.edsoo.ru/26a03fb
CBOMCTBa 00BEMOB Tl 7
3aK0H OOIBIIMX YHCEI. bu6mmoreka [JOK
65 Br160opounsIii MeToT https://m.edsoo.ru/94ddc3
HUCCIeN0BaHuN 4a
I'eomerpuueckuii u puznyeckuit bubmorexa HOK
66 P . https://m.edsoo.ru/a413eca
CMBICJI IPOU3BOIHOM g
[Tpou3BogHBIE 2JIEMEHTAPHBIX bubmorexa [JOK
67 p fl p https://m.edsoo.ru/c7550e
byHKINMA
5f
68 IIpon3BOHBIE 2TIEMEHTAPHBIX bubnuoreka [JOK



https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/c7550e5f

byHKIII

https://m.edsoo.ru/14ab3c
db

bubmuoreka [JOK

69 O0BEM IUIMHpA, KOHYCa https://m.eds00.ru/5513d8
7b
3aK0H OOJIBIITNX YUCET. bubmuoreka [JOK
70 Br160opouHbIii METO https://m.edsoo.ru/cf23b36
HUCCIeI0BaHuN 9
IIpon3BoaHAas CyMMBI bubmorera [JOK
71 P YMMBL, . https://m.edsoo.ru/c12a05
MIPOM3BEICHUS, YaCTHOTO (PyHKIINI 52
[TpousBogHas CyMMBI bubmoreia OK
72 P YMMPL, . https://m.eds00.ru/d598f20
MIPOU3BEICHUS, YaCTHOTO (PyHKIINI 1
[TpousBoHAs CyMMBI bubmoreia OK
73 P 4 ’ . https://m.edsoo.ru/1de34d
MPOU3BEICHUS, YaCTHOTO (PYHKUIMH ad
bu6mmoreka [JOK
74 O0BEM mrapa u miomaas chepsl https://m.edso00.ru/d189bd
e2
[TpakTuyeckas pabora ¢ bubnuorexa [JOK
75 UCIIOJIb30BAHUEM JJIEKTPOHHBIX https://m.edsoo.ru/6¢c1d11
Ta0JIHIL a6
[IpumMeHnenne mpou3BOIHOM K bu6mmoreka [JOK
76 UCCIIeIOBaHMIO (PYHKIMH Ha https://m.edsoo.ru/17af2df
MOHOTOHHOCTB M 9KCTPEMYMBI 9
[IpumeHneHne MpoON3BOTHOMN K bubmuoreka [JOK
77 UCCJIEIOBaHUIO (QYHKIIMI Ha https://m.edsoo.ru/a8cabad

MOHOTOHHOCTBH U OKCTPEMYMBI

4



https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/a8ca5ad4

[IpuMeHeHne nNpou3BOIHON K

bu6mmoreka [JOK

78 HCCIIeI0BaHMIO (DYHKIIMI Ha https://m.edsoo.ru/0b411e
MOHOTOHHOCTb M 9KCTPEMYMBI dd
[TomoOHbBIE TENa B IPOCTPAHCTBE.
COOTHOIIIEHUS MEXKTY TUIOMIAASIMU bubmorexa HOK
79 . "y https://m.edsoo.ru/810cfle
MOBEPXHOCTEH, 00BEMaMu b
IMONOOHBIX TEN h
bubmuoreka [JOK
80 HroroBast KoHTpoIbHAs paboTa https://m.edsoo.ru/7e379f8
f
[IpumeHeHne MPOU3BOIHOM K bubnmoreka [JOK
81 UCCIIeIOBaHMIO (QYHKIIHI Ha https://m.edsoo.ru/caf9bd?2
MOHOTOHHOCTB Ml 9KCTPEMYMBI f
Haxoxnenne HanbonbLIIErO U bubmuoreka [JOK
82 HAUMEHBIIETO 3HaUeHUs! QyHKITUN https://m.edsoo.ru/fac78f0
Ha OTPE3KE )
Haxoxnenre HanOoJIbIIEro 1 bu6mmoreka [JOK
83 HaMMEHBIIIETO 3HAYEeHUs! PYHKIIUU https://m.edsoo.ru/fb6a8ac
Ha OTpE3Ke f
bu6mmoreka [IOK
KonTponbhas pabota mo remam
84 | "o " https://m.edsoo.ru/4a33a8a
Tena Bpamenus" u "O0beMbI TE b
[Tpumepsl HEMPEPHIBHBIX
CIIly4aHbIX BeNU4YUH. OYHKIHS bub6nuorexa [IOK
85 IJIOTHOCTH PacIpeAesICHus. https://m.edso00.ru/9f5b423
PaBHOMEpHOE pacnipenencHue u d
€ro CBOMCTBA
86 Haxoxnenne HanOoIIbIIErO U bu6nmoreka [JOK

HAaUMEHBIIETO 3HaUeHUsl QyHKIUN

https://m.edsoo.ru/cffcb7e



https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/cffcb7e5

Ha OTPC3KC

5

Haxoxnenne HanOOJIbIIEro U

bubmuoreka [JOK

87 HAMMEHBIIETO 3HAYCHUS PYHKIIUU https://m.edso00.ru/d94699
Ha OTpe3Ke 16
Haxoxnenue HanOOJIbIIIETO U bubmuoreka [JOK

88 HaWMEHBIIIETO 3HAYCHUS () YHKIIUN https://m.edso0.ru/ad1500
Ha OTpe3Ke Oe
Bekrop Ha MI10CKOCTH U B bubmorexa HOK

89 https://m.edsoo.ru/5caefcl
MIPOCTPAHCTBE b
[Tpumepbl HeTPEPBIBHBIX
CIIy4alHbIX BeNUYUH. OYHKIMS bubnuoreka [IOK

90 MJIOTHOCTH pacipeacicHusl. https://m.edsoo.ru/b1c271
PaBHOMepHOE pacnpenenenue u 2e
€ro CBOMCTBA
Haxoxnenne HanOobIero u bubmuoreka [JOK

91 HAaWMEHBIIIETO 3HAYCHUS Q) YHKIIUU https://m.edsoo.ru/86adcbf
Ha OTpE3Ke d
[Ipumenenre npou3BOIHOM IS
HAXO0XICHUS HAWTYYIIETrO
pelIeHHs B IPUKJIAIHBIX 33a9ax, bubmorexa HOK

92 https://m.eds00.ru/13205d
JUTSL OTIPEIEIICHUS] CKOPOCTH 80
mpolecca, 3aIaHHOT0 GopMyIoi o
WK TpapuKOM
KonTponbhas pabota no teme bubmuorexa [IOK

93 "IIponsBogHas. [Ipumenenue https://m.edsoo.ru/f8ed5f9
IPOM3BOTHON" 9

bu6nuorexa LIOK
94 CrnoxeHre ¥ BEIMUTaHUE BEKTOPOB

https://m.edsoo.ru/23f4f09



https://m.edsoo.ru/d9469916
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/23f4f09

3ajauu, TpUBOISIINE K
HOPMAJIBHOMY pacrpe/IeIICHHUIO.

bu6mmoreka [JOK

95 . https://m.eds00.ru/97c19f5
OyHKIMS IIIOTHOCTH U CBOMCTBA 9
HOPMAJILHOT'O pacrpeeeHus B
[TepBooOpaznas. Tabnuia bubmotera [JOK
96 https://m.edsoo.ru/d777edf
epBOOOPa3HBIX g
[TepBooOpaznas. Tabauia bubmotexa [JOK
97 https://m.eds00.ru/30c369
epBOOOpa3HBIX
7b
. bubmuoreka [JOK
HHTerpai, reoMeTpUYECKH U
98 . https://m.eds00.ru/391272
(bU3HYECKUI CMBICT HHTETpaia c9
bubmuoreka [JOK
99 YMHOKEHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/dee379e
b
[IpakTuueckas pabora c bub6nuorexa [IOK
100 HCITOJIb30BAaHNUEM JJIEKTPOHHBIX https://m.edsoo.ru/1f1f9ad
TabIuUIL 9
. bu6mmoreka [IOK
WHurerpain, reoMeTpu4yeCcKuii u
101 N https://m.edsoo.ru/d359fb5
buznyecKuit CMBICT UHTErpaia f
. bu6mmoreka [JOK
HHTerpai, reoMeTpUYECKH U
102 N https://m.edsoo.ru/07eb46
buznyecKuit CMBICT UHTETpaia 4b
bubmuoreka [JOK
Brruncienue naterpaia mno
103 . https://m.edso0.ru/b9b225
dbopmyne Hetorona—JleliOHuIa 3
b K
104 PasnosxeHne BEKTOpa 110 TPEM uomxoreka LO

https://m.edsoo.ru/a28fd74
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https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/1f1f9ad9
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https://m.edsoo.ru/a28fd74e

HEKOMILJIAaHAPHBIM BEKTOPaM.
[TpaBuiio mapannenenunena

D

[ToBTOpeHue, 0600IICHNE 1

bu6mmoreka [JOK

105 cucTeMaTu3alus 3HaHuH. https://m.edsoo.ru/72953f4
OnucaTrenbHas CTAaTUCTUKA c
bu6mmoreka [JOK
Bpluucnenue unTerpana no
106 . https://m.edsoo.ru/b800de
dbopmyne Hetorona—JleliOHua ba
bubmuorexa [JOK
Brruncnenue unTerpana no
107 . https://m.edsoo.ru/f5eed07
¢dopmyne Herorona—IJlelibanna 5
bubmuoreka [JOK
Brruncienue naTerpaa mo
108 . https://m.edsoo.ru/41da43
¢dopmyne Herorona—IJlelibanna 1a
Pemenue 3aga4, CBSI3aHHBIX C bubmuoreka [JOK
109 IIPUMEHEHUEM IIPaBUII ACUCTBUM C https://m.edso0.ru/5a8279
BEKTOpaMU 00
[ToBTOpenue, o6o0IIEeHUE U bubmorexa [IOK
110 cUCTeMaTU3alus 3HaHuH. https://m.edsoo.ru/b699ad
OnucarenbHas CTAaTUCTHUKA Oc
bu6mmoreka [JOK
111 CucreMbl TUHEHHBIX YpaBHEHUN https://m.edso0.ru/h64823
5a
bu6mmorexa [IOK
112 CucTemMbl TUHENHBIX YpaBHEHUHN https://m.edso00.ru/5ab838
64
Pemenne npukiagHbIxX 3a/1a4 ¢ bubmuoreka [JOK
113 IIOMOIILIO CUCTEMEI JIMHENHEIX https://m.edsoo.ru/a4d65ee

ypaBHEHUU

5


https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/a4d65ee5

KoopanHaTHO-BEKTOPHBIN METOJ

bu6mmoreka [JOK

114 IIPU PELIEHNUN T€OMETPUUYECKUX https://m.edsoo.ru/d3alfe3
3a1a4 0
[ToBTOpeHnue, 0600IICHNE 1
cucremaru3ans 3HaHuii. OTBITHI ¢ bubmorexa HOK
115 https://m.edsoo.ru/3fcbacf
PaBHOBO3MOKHBIMH 9
3JIEeMEHTaPHBIMU COOBITUSIMU B
Penienne npukiiagHbIxX 3a/1a4 ¢ bubnnoreka [JOK
116 IOMOIIBIO CUCTEMEI JIMHEUHEIX https://m.edsoo.ru/aa5962e
ypaBHEHHH 1
CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALMOHATBHBIX, bubmmoreka [JOK
117 MOKa3aTeJIbHBIX, https://m.edso0.ru/481904
norapu(MUYECKUX YpaBHEHUHN U 72
HEPABCHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHANBHBIX, UPPALMOHAIbHBIX, bubnunoreka [JOK
118 MMOKa3aTeIbHEIX, https://m.edsoo.ru/2dbd38
norapu(pMUUECKUX YpaBHEHUN U 59
HEPABCHCTB
[TpstmoyronbHas cuctema
KOOPJIMHAT B MPOCTPAHCTBE. bubnunoreka [JOK
119 Koopaunats! BekTopa. https://m.edso0.ru/48db70
I[Mpocreiimiuie 3a1a4un B 58
KOOpMHATAX
[ToBTOpenue, 06001IeHNE U
cucTemaru3anus 3HaHui. OTBITHI ¢ bubmorexa HOK
120 https://m.edsoo.ru/538fd7c

PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMUA COOBITUSIMHU

f



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/538fd7cf

CucteMsl 1 COBOKYITHOCTH LCJIbIX,

paloHaIbHbBIX, UPPALMOHATBHBIX, bubmmorexa [IOK
121 MMOKa3aTeNIbHEIX, https://m.edsoo.ru/7ab8d1
JorapupMUUECKUX ypaBHEHUH U Te
HEPABEHCTB
CucTeMbl 1 COBOKYITHOCTH IIEIIBIX,
paloHaIbHbBIX, UPPALMOHATBHBIX, bubmuorexa [IOK
122 MMOKa3aTeNIbHBIX, https://m.edsoo.ru/81cccfe
norapupMHUUECKUX ypaBHEHUH U 9
HEPABEHCTB
Hcnonb3oBanue rpadukoB bubnnoreka [JOK
123 GbyHKIMH 1S perieHns ypaBHeHU! https://m.eds00.ru/039949
1 CUCTEM bf
VYron Mexay BEeKTOpaMH. bubnnoreka [JOK
124 CkansipHO€ ITPOU3BEIECHNE https://m.edsoo.ru/725effc
BEKTOPOB 4
[ToBTOpenue, 060061IeHUE U
cUCTEMaTU3alus 3HaHUM.
Brruucnenue BeposiTHOCTEM bubnunoreka [JOK
125 cOOBITHI ¢ IPUMEHEHUEM POopMYIT https://m.edso00.ru/272910f
U rpaduIecKux METOI0B S
(KoopaMHATHas MpsiMast, A1ePeBo,
quarpamma Oiliiepa)
Hcnonws3zoBanue rpadukoB bubnunoreka [JOK
126 GyHKIMH 1S pereHns ypaBHeHU! https://m.edsoo.ru/a7d95f7
¥ CHCTEM 9
[IpumeHeHue ypaBHEHUH, CUCTEM U bubnuorexa [IOK
127 HEPABEHCTB K PELICHUIO https://m.edsoo.ru/ca878de

MAaTEMAaTHYCCKUX 3a/a4 U 3a71a4 U3

b
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pa3nuyHbIX 00JacTeil HayKH U
peaIbHOM KU3HU

KonTtponsHast pabora o Teme

bu6mmoreka [JOK

128 "MHTerpail u ero NpuMeHEeHUsl. https://m.edsoo.ru/471c73
Cucremsl ypaBHeHUN" 5b
Brluucnenue yrios Mexay bubmmorexa [JOK

129 https://m.edsoo.ru/8efbe78
HPSIMBIMU U TUIOCKOCTSIMH o
[ToBTOpEHME, 0000IICHUE 1
CUCTEeMaTH3alHsl 3HAHHH.
Brruucienue BeposSTHOCTEH bubnmoreka [JOK

130 COOBITHIA ¢ TpUMEHEeHUEM (opMyIT https://m.edsoo.ru/dc9ad6c
U rpauyecKux METOI0B a
(koopauHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)
Harypasibable u 1iesnble yucna B bubmmorexa [JOK

131 N https://m.edsoo.ru/3ceel32
3ajjauax U3 peaJbHOM KU3HU -
Harypasbnsle u 1iesnsle yucna B bubmmorexa [TOK

132 N https://m.edsoo.ru/a35al3
3a/1a4ax U3 peasibHOM KU3HU 1
HarypanbHble 1 11enble uncia B bubamorexa [TOK

133 N https://m.edsoo.ru/ef10c4f
3a/1a4ax U3 peasibHOM KU3HU 9
KonTponbhas pabota no teme bubmuorexa [IOK

134 "BeKkTopsl 1 KOOpJINHATHI B https://m.edsoo.ru/77c22fc
npocTpancTse" S

135 [ToBTOpeHnue, 0600IIEeHNE U bu6nmoreka [JOK

cUCTeMaTHU3alus 3HAHUN.

https://m.edso0.ru/5964f27
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Brrunciienue BepossTHOCTEMN
COOBITUH ¢ TpUMEHEHUEM (HOopMYIT
U rpaduYecKX METOJIOB
(xoopauHaTHAs NpsAMas, AepeBo,
auarpamma Jusepa)

HpI/ISHaKI/I JACIIUMOCTH LCJIBIX

I~

bubmuoreka [JOK

136 https://m.edso0.ru/51696a
qyuce
67
[Ipr3HAaKU ACTMMOCTH LEIIBIX bubmorexa [IOK
137 P https://m.edsoo.ru/fab81c0
qycel
€
[Ipu3Haky JEeIUMOCTH LIENIBIX bubmorexa LIOK
138 p https://m.edsoo.ru/ef2c6e4
qycel
3
IToBTOpEHME, 0000IICHUE 1
CHCTeMaTu3alys 3HaHUH bubmorexa [IOK
139 ’ https://m.edso00.ru/1780ba
OcHoBHBIE QUTYPBI, HAKTHI, 54
TEOPEMBI Kypca IJIaHUMETPUHN T
[ToBTOpenue, 06001IeHUE U
CHCTeMaTU3aIysl 3HAHM.
Brrunciienue BepossTHOCTEMN bubnuorexa [JOK
140 coOBITHI ¢ MpUMEHEeHHEM (OopMYIT https://m.edsoo.ru/e71debe
¥ rpadu9IecKux METOI0B 4
(koopauHaTHAs TIpsiMasi, IEPEBO,
nuarpamma Jusepa)
[ToBTOpeHnue, 060061ICHNE, bubmuoreka [JOK
141 cucTeMaTu3alus 3HaHuH. https://m.edso00.ru/0312cf8
YpaBHeHUs c
142 [ToBTOpenue, 06001IeHNE, bu6nmoreka [JOK
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cucTeMaTu3alus 3HaHuH.
VYpaBHeHus

https://m.edsoo.ru/247d2fe
7

[ToBTOpeHnue, 06001ICHNE,

bu6mmoreka [JOK

143 cucTeMaTu3alus 3HaHuH. https://m.edsoo.ru/e8b877
VpaBHeHus 29
[ToBTOpEHME, 0000IIICHUE 1
. bubmuoreka [JOK
CHUCTEMATHU3aIMs 3HAHUH.
144 https://m.edsoo.ru/078cd1
OcHoBHbIE GUTYPBI, PAKTHI, 84
TEOPEMBI Kypca IJIAHUMETPUU T
IToBTOpEHHKE, 0000IIICHUE 1
cUCTEMATH3aLUs 3HAHUH buGnnorexa LIOK
145 N ' https://m.edsoo.ru/00b2efb
CrnyuaiiHble BeJITMYUHBI U 3
pacnpeneneHus B
[ToBTOpenue, 06001IEHNE, bubmmoreka [JOK
146 cHUCTEMaTU3alMsI 3HAHUH. https://m.edsoo.ru/1bf2fb9
VYpasHeHus 8
[ToBTOpenue, o6odIIEHKE, bu6mmoreka [JOK
147 cucTeMaTu3als 3HaHuH. https://m.edsoo.ru/9c44c6c
YpaBHeHUs a
[ToBTOpenue, o6odIIEHNE, bu6mmoreka [JOK
148 cUCTeMaTu3alus 3HaHuH. https://m.edsoo.ru/337aad
VpaBHeHus 59
[ToBTOpenue, 060061IeHUE U
cUCTEMAaTH3aII 3HAaHUH. 3amaun Eubmiorexa OK
149 ) https://m.edsoo.ru/7491efe
TUTAHUMETPUH W METOJTBI X 0
peleHus B
bu6mmoreka [JOK
IToBTOpenue, 0000IIEHHE U
150 P Hl https://m.edsoo.ru/lcc2df8

CHCTeMaTHU3allus 3HaHUH.

f
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Crny4daiiHble BETUYUHBI U
pacripeesieHus

[ToBTOpeHnue, 06001ICHNE,

bu6mmoreka [JOK

151 cucTeMaTu3alus 3HaHuH. https://m.edsoo.ru/a86014
Hepagencra el
[ToBTOpenue, 00001IEHNE, bubnmoreka [JOK

152 CHCTEeMAaTH3alLMs 3HaHUH. https://m.edsoo.ru/5¢c45a6
Hepasencrtpa Oa
[ToBTOpenue, 06001IEHNE, bubnmoreka [JOK

153 CHUCTEMaTU3alMsI 3HAHUH. https://m.edsoo.ru/19304a
HepapeHncTpa ba
[ToBTOpenue, 0600IICHNE 1
cHCTeMaTu3alus 3HaHui. 3a1aun bubmorera [JOK

154 https://m.edsoo.ru/4dffdad
IJIAHUMETPUH ¥ METOJIbI UX .
peIcHus
[ToBTOpenue, 0600IICHNE U
CHCTEMAaTH3aIus 3HAHUM. bubmorexa LOK

155 https://m.edsoo.ru/aeal298
MareMaTtnueckoe 0KHIaHNe c
CITy4aifHON BEIUYUHBI
[ToBTOpenue, o6odIIEHNE, bu6mmoreka [JOK

156 cUCTeMaTu3alus 3HaHuH. https://m.edsoo.ru/c3d4b2
Hepasencrsa 82
[ToBTOpenue, 06001IIEHNE, bubmuoreka [JOK

157 cucremarusanysa 3HaHui. CHUCTEMBI https://m.edsoo.ru/a20b8a
YpaBHEHUHU 4c
[ToBTOpeHnue, 060061ICHNE, bubmuoreka [JOK

158 cuctemaTuzanus 3HaHuil. CUCTEMBI https://m.edso0.ru/a01247

YpaBHEHUU

6d
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[ToBTOpeHue, 0600IICHNE 1
CHCTEMAaTH3aIlMs 3HAHUH.

bu6mmoreka [JOK

159 https://m.edsoo.ru/74b2ad
OcHoBHbIE GUTYPHI, (PAKTHI, 01
TEOpPEMBI Kypca CTepeoOMeTpHH T
[ToBTOpeHue, 0600IICHNE 1
N bu6mmoreka [JOK
CUCTEeMAaTH3aIVsI 3HAHUM.
160 https://m.edso00.ru/640a8e
Matematuueckoe 0Xu1aHuE b
CIIy4ailHON BEJIMYMHBI o
[ToBTOpEHHE, 0000IICHUE, bubmorexa HOK
161 . https://m.eds00.ru/d620cl
cucTeMaru3anus 3HaHui. OyHKINH 01
[ToBTOpEHHE, 0000IICHUE, bubmorexa LIOK
162 . https://m.eds00.ru/701719
cucTeMarusanus 3HaHui. OyHKIUH 6f
bubmuoreka [JOK
163 Wrorosas koHTposibHasA paboTa https://m.edso00.ru/513c98
89
bu6mmoreka [IOK
164 Wrorosas koHTposibHasA paboTa https://m.edsoo.ru/ec24dfc
2
bu6mmorexa [IOK
165 HToroBas KOHTpOJIbHAsA paboTa https://m.edso00.ru/0fd6d59
7
bu6mmoreka [JOK
166 HToroBas KOHTpoOJIbHAsA paboTa https://m.eds00.ru/227697
3
O06o001mIeHne, cucTeMaTu3alus bubmmoreka [JOK
167 3HaHUH 3a Kypc ajreOpbl 1 Havyas https://m.edso00.ru/3330f7e

MareMaTuueckoro asaiamsa 10-11
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KJI1aCCOB

168

169

170

O00011eH1Ee, CUCTEMATH3ALUs
3HaHUH 32 Kypc aJreOpbl M Hayam
MaTeMaTHdeckoro ananmu3a 10-11
KJIaCCOB

[ToBTOpenue, 0600IICHNE 1
CHCTeMaTH3aIlUs 3HAHUH

[ToBTOpenue, 0600IICHNE 1
crucTemMaTu3auuvs 3HaHU

bu6mmoreka [JOK
https://m.edsoo.ru/cead345
e

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10
e

bubmuorexa [JOK

https://m.edsoo.ru/500627
3e

170
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM OBPA3OBATEJBbHOM MPOI'PAMMBI («Anreépa u

HAYAJIa MATEMATUYECKOr0 aHaIM3a. ba3oBbIi ypOBEHb»

10 KJIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThI 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpelHero 001ero odpa3oBaHusi
pe3yJbTara
1 Yucna u BeIYMCIECHUS
11 OnepupoBaTh MHOHATHAMU: PALUOHAIBHOE M JACHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JECSATUYHAs APOOb, IPOLIEHTHI
12 BemonHATE  apudMeTHdeckue Oomepalud ¢ PalUOHAIBHBIMA |
' JeMCTBUTENILHBIMU YHCIIaMHU
. BbimonHATe  OpuOMMKEHHBIE  BBIYMCICHMS, HUCHONb3Yys  IpaBUIIa
' OKpYIJICHUS, Jie]aTh IPUKUJKY U OLICHKY PE3yJIbTaTa BBIYUCICHUN
OnepupoBaTh MOHATUSAMU: CTEIIEHb C LIEJIBIM IOKa3aTeaeM, CTaHIapTHas
14 ¢dopma 3anucH EeHCTBUTEIBHOIO YMCIIA, KOPEHb HATYPaJbHOM CTENEHHU;
' HCI0JIb30BaTh MOAXOJAILYIO (POPMY 3aIIUCH JIEHCTBUTENbHBIX YUCEI AJIs
pelIeHns TPAaKTUYECKUX 3a]a4 U IIPEICTABICHUS JaHHBIX
OnepupoBaTh MOHATUSIMU: CHUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOIO
1.5 yIJla; MCIOJIb30BaTh 3allUCh IPOM3BOJBHOIO yria uepe3 oOpaTHbIE
TPUTOHOMETpHUUECKHE (PYHKIIUU
2 VYpaBHeHMS U HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paloHaIbHOE, MppalMOHAIbHOE YPaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
95 BoinonHATe mpeoOpa3oBaHUs TPUTOHOMETPUUYECKHUX BBIPAXKEHUH U
' pelaTs TPUrOHOMETPUUECKUE YPAaBHEHUS
BhInonHATE peoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPAllMOHATIBHBIX
2.3 BBIPOXEHUI M pellaTh OCHOBHBIE THIBI IEJbIX, PAlUOHAJIbHBIX H
MPpalMOHAIILHBIX YPAaBHEHUI U HEPABEHCTB
24 [IpumeHsTh ypaBHEHHS UM HEpaBEHCTBA JJISl PEIICHUS MaTeMaTHYEeCKHX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U pCaHBHOﬁ JKHN3HHU



MonenupoBaTh peajbHble CUTyallUd Ha SI3bIKe alreOpbl, COCTABIATH

2.5 BBIpQ)XEHUS, YpaBHEHUS, HEPABEHCTBA 0 YCJIOBUIO 33Ja4M, UCCIEI0BATh
MIOCTPOECHHBIE MOJIEIIU C HCIIOIb30BAaHUEM allllapara anreopsl
3 OyHKIIMU U Tpaduku
OnepupoBaTh MNOHATHAMH: (QYHKIHS, CHOCOOBI 3afaHusl (QyHKIHH,
3.1 00JIacTh OmpeneNeHuss W MHOXKECTBO 3HaueHUil (QyHKIuH, rpadux
(dbyHKIIMH, B3aMMHO 0OpaTHBIC (PYHKITUN
39 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (PYHKUMH, HYIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBate rpadguky GyHKIMHA U1 peLIeHNs] ypaBHEHUI
34 Crpouth W uuTaTh TrpaduKu JHUHEHWHOW (YHKIHMH, KBaIpaTHIHON
' (GyHKINHU, CTENEeHHON (DYHKIMH C IeJTBIM TIOKa3aTeIeM
Ncnonb3oBarek rpaduku QyHKIUE I WCCICIOBAHHS TIPOIECCOB U
35 3aBUCHUMOCTE MpU pEeHIeHUH 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJaMH  3aBHCUMOCTH  MEXIY
BEJTMYUHAMU
4 Hayana matematuyeckoro ananusa
i1 OnepupoBarh TOHATUSAMHU: TOCIEIOBATENLHOCTh, apupMeTH4ecKas u
' reOMETPHYECKasi IPOTPECCHH
OmnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBAIOIIAsi T€OMETPHUYECKAs
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaroIlell  IeoMeTpHuYecKOM
porpeccuu
4.3 3ajaBaTh NOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonb3oBare CBOMCTBA IMOCIEAOBATEIBHOCTENM W IPOrPECCUU  JUIS
' peleHsI peaabHBIX 33129 IPUKIIAJHOTO XapaKTepa
) MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHIATHSIMHU: MHOXKECTBO, OTIEPAIIMH HAJI MHOXXECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBI —ammapar il ONUCAHHS
5.2 peabHBIX TPOIECCOB U SIBJICHHUM, MPH pEIIeHUWH 3aJady M3 JPYrux
Y4eOHBIX TIPEIMETOB
- OnepupoBaTh  TMOHATHUSAMHU:  OIpENEIEeHUE, Teopema,  CIEICTBHE,

J0Ka3aTCJIbCTBO

11 KJIACC



Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NPOBePsIeMOro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
OnepupoBaTh MOHATHUAMHU: HATypaJlbHOE, LEJIO€ YHCIIO; HCIOJIb30BATh
11 MPU3HAKU JEJIMMOCTH LENbIX YHCEI, Pa3JIOKEHUE YHUCIa Ha IPOCThIE
MHOXHTENH [Vl PEeLIeHUs 3a1a4
1.2 OnepupoBaTh OHATUEM: CTENIEHb C PAL[MOHAIBHBIM IIOKa3aTeleM
13 OnepupoBaTb  NOHATUSAMM:  JiorapupM  UuCla, JECATUYHBIE U
' HaTypaJbHbIC JOrapu(PMBbI
2 VYpaBHEeHUS 1 HEpaBEHCTBA
[IpumeHsITH CBOMCTBA CTENEHU JMJi IPeoOpa3oBaHUsl BbIPAKEHUH,
2.1 ONEpUPOBATH MOHATUSAMH: IOKA3aTEJIbHOE YpaBHEHHE WU HEPAaBEHCTBO;
pemaTh OCHOBHBIE THITBI TOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
BeinonuaTe npeoOpa3oBaHMsl BBIPAXKEHUH, COAEpKaIUX JOrapuMbl;
2.2 OTIEPHPOBATH MOHATUSIMHU: JIOTApU(PMUIECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemieHust npocTeHImX TpUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTb MOHATUAMHU: CHUCT€Ma JIMHEHHBIX YpaBHEHMH u &
2.4 pellIeHHe; UCTIONB30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUH ISl PEIICHHUS
NPaKTUYECKHX 3a/1a4
”E HaxonuTe  pemieHuss MNpOCTEMIIMX CHCTEM M COBOKYIHOCTEH
' palMOHATBFHBIX YPaBHEHUI U HEPABEHCTB
MogenupoBaTh peajbHBIE CUTYallMM Ha S3BIKE alnreOpbl, COCTaBIIATH
26 BBIP)KEHUS, YPAaBHEHNUs, HEPABEHCTBA M CHCTEMBI 110 YCJIOBHIO 3a/1a4H,
' UCCIIEIOBaTh IOCTPOEHHBIE MOJENIM C HCIIOJB30BAaHHEM armrapara
anreOpbl
3 OyHKMY ¥ rpaduKH
OnepupoBaTh TMOHATHSAMHU: TEPHOAWYECKAs (QYHKIHS, TPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUKU SKCTpeMyMma (DYHKIIMH, HauOoJbIlee U
' HavMeHbIlee 3HAYeHUsI (PYHKIIMK Ha MMPOMEXYTKE; MCIOIh30BaTh UX JUIS
uccien0BaHus (QYHKIUH, 331aHHOM rpagukom
35 OnepupoBaTh NOHATUSAMU: IPapHKH TOKA3aTEIbHON, JJIOTapUPMUUIECKON 1

TPUTOHOMETPUYECKUX (DYyHKIUI; H300pakaTb HMX Ha KOOPIMHATHOM




TUIOCKOCTH U UCTOJIb30BATh JIJIs pellICHUs] YpaBHEHUI U HEpaBEHCTB

N3o0pakath Ha KOOPAWHATHOM TUIOCKOCTH TpauKu JTHHEHHBIX

3.3 YpPaBHEHUH M HCIIOJIB30BATh HUX JUId DPELIEHUS CHUCTEMBl JIMHEMHBIX
ypaBHEHUU
34 Hcnonb3oBate rpaduku (QyHKUMN JUIsI UCCIEAOBaHMS IPOLECCOB U
' 3aBUCUMOCTEN U3 APYTrUX y4€OHBIX AUCLUIIINH
4 Hayana maremaTu4eckoro aHanmsa
OnepupoBaTh MNOHATUSAMH: HENpepbIBHAas (YHKIMSA, MPOU3BOJHAS
4.1 (YHKIMM, HCIOJIB30BaTh T'C€OMETPUYECKHMH U (U3HUYECKUH CMBICI
IIPOU3BOJHOM JUIS pelleHUs 3a1a4
4 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMH, BBIYUCIATH
' IIPOM3BOJIHBIE CYyMMBI, IPOU3BECHUS, YACTHOT'O (DYHKIUI
Hcnonp30BaTh NpPOM3BOJAHYIO JUIA  MCCIENOBaHUSA  (PYHKUMM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUSA K
MIOCTPOCHUIO rpapuKOB
w Hcnonp30BaTh TPOU3BOJAHYIO Ul HAXOXKACHUSI HAWIYUILEro pelieHus B
' IIPUKJIAIHBIX, B TOM YHCJIE COLUAIILHO-3KOHOMUYECKHX, 3a7a4ax
A5 OnepupoBaTh MNOHATUAMU: IEpBOOOpa3Has W UHTErpajg; IOHUMATh
' reOMETPHUECKUI U (PU3NIECKUI CMBICI MHTETpaa
46 Haxomute mepBOoOOpa3zHbIe ANEMEHTAPHBIX  (PYHKIUH, BBIYHUCISTH
' uHTerpai mno popmyne Herorona — JleitOnura
47 Pemarp npukinaaHble 3a1a4d, B TOM YHCJE COLUAIBHO-IDKOHOMUYECKOTO

u (I)I/BI/ILIGCKOFO XapakTepa, CpEACTBAMU MATEMATUYICCKOTO aHAJIN3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna v BBIYKCICHUS
Pammonanbupie  ymucna. OOBIKHOBEHHBIE M JICCSATUYHBIE JAPOOH, TPOLIEHTHI,
OeckoHeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuu ¢
11 paloHaIbHBIMU YHCIAMM, NIPEOOpa30BaHUs YUCIIOBBIX BblpakeHMH. [IpumeHneHue
IpoOeil U NPOLIEHTOB JUIsl pEelIeHUs] NMPUKIAJHBIX 3a7ad U3 Pa3JIMYHbIX OTpacieil
3HAHUU U PEAIbHON KU3HU
JenictBuTenpHble  4YMclia.  PalMOHaJIbHBIE W HUPPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C JACUCTBUTEIbHBIMM uuciaMu. [IpuOiamxkéHHble
BBIUMCJIEHMS], [IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BbIUYMCIECHUN
Crenenp ¢ nenbiM nokaszareneM. CrtangapTHass (opma 3amucu JeHCTBUTEIBHOTO
1.3 yrcna. Vcnonp3oBanne moaxossiiei popMbl 3alHCH ACHCTBUTEIBHBIX YHCEN IS
pelLIeHHs PAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypaJIbHOM cTeneHu. JeHcTBUs ¢ apupMETHUECKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
15 CuHyC, KOCMHYC U TaHIE€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCUHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKJIECTBEHHBIE IPEOOpa30OBaAHUS
25 [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAXKECHU. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
23 VYpaBHeHHE, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBA. Meton
' MHTEPBAJIOB
2.4 Pemenue nensix u IpoOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemienne nppaninOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHHUI
97 [IpuMmeHeHre ypaBHEHHI U HEPABEHCTB K PEIICHUIO0 MaTeMaTUYECKUX 3aJ1ad U 3a7a4
' U3 PA3UYHBIX 00JIaCTel HAYKU U peabHON KU3HU
3 OyHKIMH U TpaduKu
3.1 Oyukuus, cnocodsl 3amanug ¢yHkuuu. ['paduk ¢yHxunuu. BzanmuHo oOpaTHBIE




byHKIUHA

O6nactp ompeneneHUss M MHOXKECTBO 3HaueHWd Qynkmuu. Hymm ¢dyHKImm.

32 [IpomexxyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIC (PYHKIIUU
33 Crenennass (yHKIUST C HATypaJbHBIM M IENBIM IOKa3areneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0i CTENEHU
34 Tpuronomerpuyeckasi OKpyKHOCTb, ONpPEICICHUE TPUTOHOMETPUUECKUX (DYHKIUN
' YHUCJIOBOI'O apryMEHTa
4 Hauana matemaTu4eckoro aHaausa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MOCIEAOBaTENbHOCTEl. MOHOTOHHBIE
' IIOCJIEI0BATEIIbHOCTH
Apudmernueckass W TEOMETpPHUECKash TNPOrpeccud. beckoHewyHo yOBIBaromias
4 reoMmerpuueckas mporpeccus. CymMMma OECKOHEUHO YOBIBAIOIIEH TeOMETPHUYECKON
' nporpeccud. PopMysa CIOXKHBIX NPOLEHTOB. VCIonb30BaHHE NPOrpeccUr s
pELIeHUs pealIbHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOruKa
MHoxecTBO, omnepanuu Haja MHoOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO ammnapara Jjs ONUCaHUs pealibHbIX
MIPOLIECCOB U SIBIICHUH, P PELICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Uucna v BBIYUCIECHUS
1.1 Hatypanbnsle u nensie uncina. [Ipu3Haky 1€1MMOCTH LEIBIX YHACEN
1.2 Crenens ¢ paMoHaIbHBIM ITOKa3areneM. CBONCTBA CTENIEHH
1.3 Jlorapudm yncna. JlecaTuuHble U HATYpaibHbIE JOrapu(MbI
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaXeHH, CoepKaLUX JTorapu(mbl
25 [IpeoOpa3oBanue BbIpaxeHUil, COAEepKAIIUX CTENIEHHU C pallMOHAIbHBIM
' IIOKa3aTelneM
2.3 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA



2.5 JlorapudmMuueckre ypaBHEHHsI 1 HEpABEHCTBA
26 CucteMbl JNMHEWHBIX ypaBHEHHWU. PelleHne NPUKIAIHBIX 3a7ad € [OMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
28 IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMaTUUECKUX 3aay
' U 337124 U3 pa3InYHbIX 00J1acTe HAyKU U peasIbHOM KU3HU
3 OyHKIIMU U Tpaduku
Oynkius. Ilepuognueckue ¢Gynkuuu. I[IpomMexyTKM MOHOTOHHOCTH (DYHKITUH.
3.1 Makcumymbl U1 MHHUMYMBbl GyHKIMH. HanOosblllee W HaWMEHbINEE 3HAYCHHE
(GyHKIMN Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [TokazarenpHas u norapudmudeckas GyHKIMH, IX CBOWCTBA U TPaQUKU
3.4 Hcnonp3oBanue rpadukoB GyHKIUN 7S peIIeHHs] YpaBHEHUH U JIMHEWHBIX CHCTEM
Wcnons3oBanne rpadukoB  QYHKIOWA IS UCCICNOBAHHS — TPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble€ BO3HMKAIOT NPU PEIICHUM 33Jad U3 JAPYIHX Y4eOHbIX
IIPEAMETOB U PEaIbHOMN KU3HU
4 Hauana maTremaTuueckoro aHajimsa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB
4.2 ITpouzBonnas ¢pynkuuu. ['eomerprueckuil 1 Gpu3NIECKU CMBICI IPOU3BOIHON
43 IIpousBosaHble 37MeMeHTapHBIX (QyHKIME. DopMynabl HAXOXKAEHUS MPOU3BOJHOM
' CYMMBI, IPOU3BEACHMSI U YACTHOTO (PYHKIIHI
[IpumeHeHre NPOU3BOAHONM K HCCIENOBaHUIO (PYHKIMA Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HaUMEHBLIEro 3HaueHUs (QyHKIMHM Ha
OTpe3Ke
[IpumeHeHne NpoU3BOAHOM JUIsl HAXOXKJIEHUS! HAWTYYILEro pelieHus! B MPUKIIAIHbIX
4.5 3ajjayax, M ONpeJeNieHHs CKOpPOCTH Tpollecca, 3aJaHHOTO (opMmynoi wnimm
rpaduxom
4.6 IlepBooOpasHasi. Tabnuma nepBooOpa3HbIX
47 WuTterpan, ero reomerpuueckuii u pusnueckuii cmpici. Beruncienue uaTerpaia mo

dbopmyne HetoTona — JleitOauia




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJILHOMN IPOT'PAMMBI («I'eomeTpusi.

ba3oBblii ypoB

10 KJIACC
Koxn "
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o0mero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTh
25 [IpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX MPHU PELICHUU
' reOMEeTPHUECKUX 3aau
23 OmnepupoBaTh MOHATUSMH: MAPAJUICIBHOCTh M TEPICHIUKYISIPHOCTh
' IPSIMBIX U IJIOCKOCTEN
24 KnaccuuuupoBaTh B3auMHOE pacloyioXeHUE MPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBarh MOHATUSMU: JABYTPAHHBIA YTOJI, TPAHU JBYIPAaHHOTO YIIIa,
7.5 peOpo ABYrpaHHOIO yria, JMHEHHBIH yro ABYIrpaHHOIO yIia, rpagycHast
Mepa JIBYTPaHHOTO yTiia
26 OmnepupoBarh MOHATHUSMH: MHOTOTPAaHHHK, BBITYKJIBIA M HEBBITYKIBIH
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPAaBUJIbHBIA MHOTOI'paHHUK
-4 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpaMuia, MpHU3Ma,
' MPSIMOYTOJIBHBIN TapajuieNenumne, Kyo)
KnaccupunupoBatb ~ MHOTOrpaHHMKH, BBIOMpass  OCHOBaHHMS  JUis
. knaccuukanuu  (BBIIYKJIBIE W HEBBITYKJIblE  MHOTOTPAaHHHKH,
' NPaBUIbHBIE MHOTOTPAHHUKH, TpSMBbIE M  HAKJIOHHBIE IMPU3MBI,
TapajuieJIeTUIIe b))
29 OmnepupoBatb TIOHSI THSIMH: CeKyIIas TUTOCKOCT, ceueHme
' MHOT'OI'PaHHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' WCTIOJNB3Ysl METOJ CIIEIOB
CTpouTh cedeHUS] MHOTOTPAHHUKOB METOJOM CJIEJOB, BHIMOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:

BU/I CBEPXY, COOKY, CHU3Y




7.12

Pemate 3aaun Ha HaAXOXACHUE TE€OMETPUUCCKUX BEIIMUMH IO 0Opas3iaM
WU alNrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAIMTHYECKHUE METOAbl MpHU
pELICHUM CTaHJIAPTHBIX MAaTeMaTHYECKUX 3ajlad Ha BBIYUCIICHUE
pacCTOSTHUM MEXIy JBYMsI TOYKaMH, OT TOUKH JO MPSMOH, OT TOUYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIINUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaX0XJIEHHE F'€OMETPHUUECKUX BEIMUYUH 110 0Opa3nam
WY aIrOpUTMaM, INPUMEHSAsS W3BECTHBIE AHAIMTHUYECKUE METOABI IPHU
pEeUICHUU CTaHIAPTHBIX MATEMAaTHYECKUX 3a1ad Ha BBIYHUCICHUE YIJIOB
MEXKIy CKPEILIMBAIOIIKUMHUCI IPSIMBIMH, MEXAY INPSIMONM U INUIOCKOCTBIO,

MCKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

Beruucnsate 00bEMBI M IUIONIAIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OrpaHHUKOB

OnepupoBaTh MOHATUSIMH: CUMMETPHsSI B MPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCETPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHH (I)I/Il"prI

7.16

7.17

7.18

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHMOpPMAIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTrypax, MpPEACTABICHHYI Ha
YepTeKax U pUCYHKaxX

[TpumensTh reoMeTpudeckrue (axKThl JJIS PEIICHUS CTEPEOMETPHUECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIaroB pPELICHUs, €CIA YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

7.19

7.20

HpI/IBOI[I/ITL MPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U

JKU3HH, paCllIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

[IpuMeHsTh NOTy4YeHHbIE 3HAHUS Ha NTPaKTHKE: aHAIU3UPOBATh PEAJIbHBIC
CUTyallud M NpPUMEHATH HU3YYEHHBbIE IIOHATHS B IIPOLECCE IOMCKA
peuenus MaTE€MaTHYECKH chopMyJIHpOBaHHON poOJIEMBI,
MOJIETUPOBATh PEAbHBIE CUTyallMM Ha SI3bIKE T€OMETPUH, HCCIIEN0BATH
MIOCTPOCHHBIE MOJIEJN C UCIOJB30BAHUEM TI'€OMETPUUECKUX MOHITHHA U
TEopeM, armapara aiaredpsl, pemaTh MPaKTUYECKHe 3a7aull, CBI3aHHbIE C

HaXOXJICHUEM I'COMETPHUICCKUX BEJINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: LIUIUHIPUYECKAsI TTOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBarh B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHITHSIMH: MIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpalleHUs,
' T€OMETPHUECKUX TEJI C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHUK, BIHMCAaHHBIA B cdepy u
6.7 ONMCaHHBIN OKOJIO cdeprl, cdhepa, BIMCAHHAS B MHOTOTPAHHUK HITH TEJIO
BpallleHus
68 BbHCHSATE COOTHOIICHHS MEXIY IUIOHIAASMH TOBEPXHOCTEH W
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble (UTYpHI OT PYKH M C MPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX
6.10 00bEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHHM3Y; CTPOUTH CEUCHHS Tel
BpallleHus
W3Bnekatb, MHTEPHPETUPOBATH U MPeoOpPa3OBbIBATh HH(GOPMAIIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIypax, MpPeJCTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh TeoMeTpuuecKkrue (PaKThl AL PEHICHUS CTEPEOMETPUUECKIX
6.12 3aja4, MPEANOoarailuX HECKOJIBKO IIAaroB PpEIICHHs, €CIU YCIOBHUS
MIPUMEHEHHUS 3aJIaHbI B SIBHOU (hopMe
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHHWSA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OG’bHCH}ITB, KaKMMH CBOMCTBaMU OHH

o0J1amaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CIIOKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOM3BENICHUE, PACKIIaIbIBaTh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTCﬁIHHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pemars 3aJa4d Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKHX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06pa3uaM HJIK aJITOPUTMaMm,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUA CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mnpocTEHIIME NPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMETPUICCKUX 3ada1

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsTh TOJIydeHHbIE 3HAHHUA Ha IpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTyallUd U TPUMEHSATh H3y4eHHbIE IOHATHSA B IpoIecce
MONUCKAa pELIeHUs MaTeMaTU4ecKu C(HOpMYIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBATh pealibHbl€ CUTYallUd Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH H
TEopeM, amnmnapara aareopsl, pemarh NpakTUYeCKUe 3aaul, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHICCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

OcHOBHbBIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIIEICTBUSA U3 HUX

B3anMmHOEe  pacnonokeHHe IOpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAOLIHECH,
napajuyieJbHble M CKpeumuBawomuecss npsimele. [lapamnenbHocTh nOpsAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: NApaUICNIbHbIE TPsIMbIE B  MPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPAIUIETBHOCTh MPSAMON U IUIOCKOCTH. YTJBI C
COHAIIPABIICHHBIMU  CTOPOHAMH, YIOJ MEXIYy MNpPSIMbBIMA B IPOCTPAHCTBE.
[TapaienbHOCTh MJIOCKOCTEW: MapauiesibHbIE MJIOCKOCTH, CBOMCTBA NMapalieIbHbIX
iockocTei. [Ipocreiimme mpocTpaHCTBEHHBIE (QUTYPHI HAa TUIOCKOCTH: TETPAdIp,

Ky'6, mapajiCJaCIumIiCa, IoOCTpOCHUEC ceueHH i

7.3

7.4

[lepneHqUKYISIpHOCTh NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPAMBIE ITapaJUIEIbHbIE U NIEPIICHAUKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHAUKYIIIPHOCTH IIPSIMOM M IUNIOCKOCTH, TEOPEMA O MPSAMON MEPIEHAUKYISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsSAMOM U IUIOCKOCTBIO,
JBYI'PaHHBIA yrOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IUIOCKOCTH, MPOEKIMs QUrypbl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEM:
NPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  IulockocTted. Teopema o  Tpéx
NEePNEHANKYIIAPAX

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. IIpusma: Nn-yrombHas
npu3Ma, TpaH M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapamienenumen, npsAMOYroJIbHBIN ITapauIeIICIUIIE
U ero cBorctsa. [Iupamuaa: N-yrosgpHast nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IOJIHAS MMOBEPXHOCTh MHUPAMM/bI, NPABUIbHAS M yCEUEHHAs MUpaMUa.
OJeMeHTBl Tpu3Mbl W nupamuzbl. [IpaBUIBHBIE MHOTOIPDAaHHMKHU: ITOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IIpaBWJIbHAs IIpU3Ma M IPaBWIbHAs IUPAMHUIA,

IpaBWIbHAs TPEYrojbHasl MUpaMUAa U IPaBUIbHBINA TeTpasap, Ky0. [IpeacraBnenue




7.5

7.6

1.7

O MPaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJEKa’aAp u uKocayapyrue CeueHus

IMMPU3MBbI U TUPAMUIBI

CuMmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NapaUICICIUIIEIaX, TPABUIbHBIX

MHOTI'OIrpaHHHUKax

Boruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOM IOBEPXHOCTH U IOJHOMH IIOBEPXHOCTH THPSAMONM IpPU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsMOH mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM INUpAaMHIbI, TEOpeMa O IUIOLIAIn

yceuénHoil nupamuabl. [lonstue 06 00béMe. OObEM NUpPaMUIbL, TPUIMBI

[TonoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKY IUIOLIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHI[pI/I‘ICCKaH IMOBCPXHOCTD, o6pa3y10ume HHHHHI{pH‘IeCKOﬁ IIOBCPXHOCTH, OCb
HHHHHI{pH‘IGCKOﬁ ITOBCPXHOCTH. HI/IJII/IHIIPI OCHOBaHHS M OOKOBas IMOBCPXHOCTD,

oOpa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKoi moBepxHOocTH. KoHyc: ocHOBaHME W BeplIMHa, 0Opasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBINM KOHYC: oOpasyromiue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBEPXHOCTDH

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIoLalb NOBEpXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cgepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIoaab

cepsl

6.4

N300paxenue Ten BpalleHUs Ha II0CKOCTH. Pa3BépTka HMIMHApPa U KOHYCa

6.5

KoMOuHanmu Tten BpaiieHuss ¥ MHOTOIPAaHHMKOB. MHOTOTpaHHUK, OIMCAHHBIN

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAAg B MHOT'OI'PAHHUK, UJINU TCJIO BpalllCHUSA

6.6

6.7

[Tonstne 00 oO6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajienenuneaa u ciaeactBust w3 He€. OOBEM IMIUHIpA,

koHnyca. O0BEM 1mapa u TiIonaab cGepsl

HO,I[06HLIC TCIa B MMPOCTPAHCTBC. CooTHONIICHUS MCKAY IiomagsaMun

MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI




6.8

Ceuenust nunuHApa (MapajuleIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHUS KOHYca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY), CEUEHUS 11apa

6.9

6.10

Bexktop Ha miockocty W B mpocTpaHcTBe. CIIOKEHHE U BBIUMTAHUE BEKTOPOB.
YMHO)€eHue BekTopa Ha uucio. Pas3noxeHune BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamienenunena. PemeHune 3amad, CBA3aHHBIX €

MIPUMEHEHHUEM MPaBIII JCHCTBUI C BEKTOpaMU

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekToOpa.
[Ipocreitimne 3agaun B KOOpAWMHATaX. YToi Mexay BekTopamu. CkaisipHoe
IMPOU3BCACHUC BCKTOPOB. Breraucnenune YrJIOB MCXKAY HNPAMBIMUA M INIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/ IIpHU PCIICHHUU I'COMCTPUYCCKUX 3aaa4



IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBHOM MPOI'PAMMBI («BeposiTHOCTE 1

CTAaTUCTUKA. ba30BbIi YPOBEHb)

10 KJI

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

6

Teopust BEpOATHOCTEHN M CTATUCTHUKA

6.1

Yurath 1 CTPOUTH Ta6J'II/II_II>I H JhuarpaMmbl

6.2

OHepI/IpOBaTB IIOHATHUAMMU: cpeaHee apI/I(l)MeTI/I‘leCKOC, MEAHUaHa,
HaI/I60JII)HIee, HaMMCHLBIICC 3HAYCHUC, pa3dMax MaCCUBa YHUCIOBBIX

JaHHBIX

6.3

OmnepupoBaTh TOHATHUSAMH: CIydalHBIH OKCHEPUMEHT (ONBIT) W
cilydaifHoe COOBITHE, DJIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ)
CIy4ailHOrO  ONbITA;  HAXOAUTH  BEPOSTHOCTH B  OMNBITAX  C
PaBHOBO3MOKHBIMU CJIy‘-IafIHBIMH CO6I>ITI/I$[MI/I, HaxXoJuTb W CPaBHUBATH

BCPOATHOCTHU COOBITHH B HU3YUCHHBIX CJ'Iy‘IEIfIHHX OKCIICpUMCHTAaxX

6.4

Haxomutes ¥ ¢opmynupoBaTs COOBITHS: TepecedeHre W OOBbeINHEHHE
JAHHBIX COOBITUH, COOBITHE, MPOTHBOMOJOXKHOE JAHHOMY COOBITHIO;
MOJIb30BAaThCA ~ JUarpaMmMamMu  OWinepa U GOpMYyJOM  CIIOXKEHHUS

BCPOHTHOCTCﬁ IIpU pCHICHUHA 3a/1a4

6.5

OHepI/IpOBaTB MOHATUAMU:  YCIOBHAsA BCPOATHOCTHb, HE3aBUCHMBIC
CO6I)ITI/I$I; HaxXoOJUuTh BCPOATHOCTH C IMMOMOLIBIO ITpaBHJIa YMHOXCHUA, C

IIOMOIIBIO ACPEBA CJ'Iy‘l@.fIHOFO OIIbITa

6.6

HpI/IMeHHTB KOM6I/IHaTOpH06 MMpaBUJIO YMHOKCHHUS IIPU PCIICHUHA 3a1a4

6.7

6.8

OnepupoBaTh MOHATHSMU: UCIIBITAHNUE, HE3ABUCUMBIE MCIBITAHUS, CEPUS
UCIBITaHUH, yCIIeX U HeyJaua; HaXOAUTb BEPOSATHOCTU COOBITUH B CEpUU
HE3aBUCHUMBIX HUCIBITAHUM 10 MEPBOr0 YyCI€Xa, HAXOAUTb BEPOSTHOCTH

COOBITHI B cepuM UcTbITaHuN bepHysn

OnepupoBarh MOHATUAMM: ClOydallHas BEIWYMHA, pacHpeieseHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpeCaciICHUA



11 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero o01ero odpa3oBaHusi
pe3yJbTara
5 Teopus BEpOATHOCTEN U CTATHUCTHKA
£ 1 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUW CIIy4YalhHOW  BEJIMYHUHBI IO
' pacnpeesIeHUIO WM ¢ TOMOUIbIO AUArpaMM
OnepupoBarh MOHSATHEM MaTEMaTHYECKOrO OXKUIAHHS, MPUBOJIUTH
£ 5 MpUMEpPhl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOe OKHUJIaHUE
' CIIy4aiilHOM BEJIMYMHBI, HAXOJUTh MAaTEeMaTUYECKOE OXXKUJaHHE IO
JTAHHOMY pacrpe/IeICeHUIO
5.3 Nwmets nipeacrabiieHne 0 3aKOHE OOJIBIINX YHCE
5.4 Nmets npeacraBiaeHne 0 HOPMaJIbHOM PaCIpeACIICHAN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 31eMeHT COAepPKAHUSA
Kon
6 Teopust BeposiTHOCTEN U CTaTUCTHKA
[IpeacraBinenne nAaHHBIX C MOMOHIbIO Tabimuun ©  guarpamm. CpenHee
6.1 apudMeTHYecKoe, MeauaHa, HauOoJbIllee W HAWMEHbBIIEEC 3HAYCHUS, pa3Max,
JHCTIEPCUs M CTaHJIapPTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CrayvaiiHple SKCIIEpUMEHTHI (OIMBITBI) M CIy4YailHble COOBITH. JIeMEHTapHbBIC
coObITusa (ucxonbl). BeposTHOCTh ciyuaiiHOro coObITHA. bin3ocTh 4YacTOTH U
6.2 BEPOATHOCTH cOOBITUH. CiydaiiHble ONBITHl C PAaBHOBO3MOYKHBIMU 3JI€MEHTAPHBIMU
coObiTUsAMH.  BeposiTHOCTH  CcOOBITUH B OmbITaX C  PaBHOBO3MOXXHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepauuu Hax COOBITUSIMHU: TepeceueHue, OOBEAMHEHHE, MPOTUBOIIOJIOKHBIE
' coObITHs. [Inarpammbl Ditnepa. @opmyiia ClIoKEHUS] BEPOITHOCTEH
6.4 VYcnoBHas BEpOSATHOCTb. YMHOKEHHE BEpOSATHOCTEH. JlepeBO  CiaydalHOro
' skcriepuMenTa. @opmyra moiaHou BeposTHOcTU. HezaBucuMblie cOOBITHS
65 Komb6unaroproe mpaBmwio ymHOxeHus. IlepectanoBku u ¢akropuan. Ywucio
' coueranuii. Tpeyronsauk [lackans. @opmymna 6maoma Herotona
bunapHblii cnyyaiiHeli ONBIT (WCIBITaHUE), ycnmex M Heydada. HesaBucumble
6.6 ucneltanns. Cepusi HE3aBUCUMBIX HCIBITaHMH 10 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHymmn
6.7 Crnydaiinas BennunHa. Pacnipenenenue BeposiTHOCTeH. J(narpamma pacmipeneineHusl.
' ITpumeps! pacnipesienieHnii, B TOM YHCIIe FTeOMETpUUEecKoe U OMHOMMAIbHOE
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 Teopus BeposTHOCTEN U CTaTUCTHKA
YucnoBble XapakTEpPUCTUKU CIIy4allHbIX BEJIMYMH: MaTeMaTHYeCKOe OXKUIaHHE,
5 1 JUCIIEPCUsl U CTaHAAPTHOE OTKJIOHEHHUe. [Iprmeprl mpuMeHEeHUsT MaTEMaTUYECKOTO

OXHaaHus1, B TOM YHCJIC B 3agadax H3 HOBCC}IHGBHOfI JKU3HHA. MaTteMaTHdecKoe

OXXHNIAaHUC 6I/IHapHOI7I CJ'Iy‘lElfIHOfI BEJIUYMHBI. MaTeMaTH4eCcKoe OXKHUIAAHHE CYMMBI



5.2

CIIy4aiiHBIX BETMYMH. MareMaTndeckoe OXKHUIAaHWE M JUCIEPCUS] T€OMETPHUYECKOTO
¥ OMHOMHUAJIBHOTO PacIpe/IeICHHIA
3akoH OOJBIIMX YUCENI M €ro PoJib B HaykKe, MpUpoJe U olriecTBe. BIOOpOUHBIH

METO I/ICCJ'ICIIOBaHI/Iﬁ

5.3

[Ipumepsl  HEMpPEepBIBHBIX  ClydalHbIX Bedu4yuH. [loHSATHE O IMJIOTHOCTH
pacnpenenenus. 3a1auu, NIPpUBOASIINE K HOpMaJIbHOMY pactipenenenuto. [lonarue o

HOPMAJIbHOM pacrnpeaciICHuun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeOoOBaHMS o0pa3oBaHus

Brnanenue merogamMu J10Ka3aTenbCTB, AJITOPUTMAMM DPEIICHUS 3a/1ad;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeJICHUE,
aKCHOMa, TeOopeMa, CIEICTBUE, CBOWCTBO, MPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHUPOBATD
o0paTHOE U MPOTHBOIIOJIIOKHOE YTBEPXKICHHE, MPUBOAUTH MPUMEPHl U
KOHTPIPUMEPBI, MCIOJB30BaTh METOJ MAaTEMaTU4YeCKOM WHIYKLUU;
MPOBOJIUTh  JIOKA3aTEJIbHbIE PACCyKIEHUA NPU PELICHUH 3ajad,
1 OLICHUBATh  JIOTMYECKYH)  IIPAaBUJIBHOCTb  PACCyKICHUN; YMEHHE
ONEPUPOBATh MOHATUSMU: MHOXKECTBO, MOJAMHOYKECTBO, ONEpaluu Haja
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar AJi1 ONKUCAHUS PEATIbHBIX MPOLECCOB U ABJICHHUI U IPU PEILICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OTepupoBaTh MOHATHAMU: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIUCHIBaThb TIpadbl pa3InYHBIMU

crioco0amu; UCHOIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

YMeHue onepupoBaTh MOHATHUSAMHU: HAaTypaJbHOE YHCIIO, LIEJI0E YHCIIO,
CTENEHb C IIEJIBIM M0Ka3aTeleM, KOPeHb HaTypaJbHON CTENEHH, CTEIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JIEHCTBUTEIBHBIM
nokasareiaeM, JOrapupM 4HUCIa, CUHYC, KOCHHYC M  TaHI€HC
IIPOU3BOJBHOTO YHCJIA, OCTAaTOK IO MOIYJI0, PalMOHAIBHOE YHCIIO,
UppAllMOHATIBPHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JIECHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKK JI€IMMOCTH, HAaUMEHBIIMNA OOIIMH JAETUTeNlb U HauMeHbIlee
oO1iee KpaTHOE, aNropuT™ EBKIMIA MpH pelIeHnH 3a/1a4; 3HaKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MU M JorapupmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX
BBIPQXCHUI; YMEHHME OIIEpUPOBATh IMOHATUSAMU: I1OCIEJOBATEIBHOCTD,

apupmMeTuIecKas mporpeccus, reoMeTpuyecKas mporpeccus,




OCCKOHEYHO yOBIBalOIIasi TI'eOMETpUUYECKas MPOTPeccus; yMeEHHue
3aJ1aBaTh MOCIEAOBATEIHLHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATH IOHATUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTyYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucell  (TeoMeTphuyecKas,
TPUTOHOMETpPHYECKass U  anreOpamueckas); yMeTh IPOU3BOIHTH
apudMeTUYECKHE JCUCTBUS C KOMIUICKCHBIMU YHCJIAMH; IPUBOINUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBATH
MOHATUSIMU: MaTpumia 2xX2 u  3X3, omnpeneaureslb  MaTpHLbl,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue OIICPpHUPOBATH IMOHATHUAMU. PALUOHAIBHBIC, HPPAHOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/IC, TPUTOHOMETPUYCCKHUC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC Hp606paSOBaHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIIbLHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CUCTEM; YMCHHC DPCIIaTb YpPABHCHUAI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMbBI C IIApaMCTPOM; IPHUMCHITH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUA MATCMATUYCCKHUX

3aJlad 1 3aaa4 M3 pa3JINdIHbIX obnacrei HAayKHU U pCaHbHOﬁ KHN3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTH
GyHKLINH, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee U HAUMEHbIIEE 3HAUCHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢dbyHKLMY, TIepBas U BTOpas MPOU3BO/HAS (YHKINMU, T€OMETPUUYECKUNA U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
UHTErpajl; yMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUS, YacTHOIO U
KOMITO3ULIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelbHOM K Trpauky
(GYHKIIMM; yMEHHE HaxXOIUTh MPOU3BOJHBIE 3JIEMEHTapHBIX (YHKIUI;
YMEHHE UCMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIeNOBaHUA (DYHKIH,
HaXOJUTh HauOOJIbIIME M HAUMEHbIIWE 3HaueHus (QyHKUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAHHMEM ammapaTa MaTeMaTHYeCKOro
aHaIM3a; TMPUMEHSATh TMPOU3BOAHYIO JJII HAXOXKAECHUS HAWIYy4dIIero
pelieHuss B NPUKJIAJHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKUX U

bU3HYEeCKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; NpuBOAUTHL NPUMEPLI MATEMATHUYCCKOro MOACIUPOBAHUA C

NoMOILI0 Au(epeHInanbHBIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHSAMU: rpaduk QyHKUIUH, oOpaTHas
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTW4HAS
byHKLu, panoHaibHast byHKLu, CTErIeHHast byHKIMA,
TpUTOHOMETpHUYeCcKne  (QYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢yHkunu, TOKa3aTreiabHas | Jorapudmuyeckas (GYHKIUU; YMEHUE
CTPOUTHh TI'padUKH W3YyYCHHBIX (DYHKUIWH, BBINOIHATH MPEOOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPApUKH ISl U3Y4EHHS TPOLIECCOB H
3aBUCHMOCTEH, NMPH PEIICHUU 3a]ad U3 JAPYTUX Y4YEOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKU3HU; BBIPAXaThb (POPMYIaMU 3aBUCHIMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; n300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBbIE 33/1a4d pPa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 3314 U3 00JaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUs, YpaBHEHMs, HEpaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHUIO 3aJa4d, MCCIEAOBATH IOJIyYCHHOE PELICHHE U
OLIEHUBATh MPaBAONOAOOHOCTh pE3yJIbTATOB;, YMEHHE MOJEINPOBAThH
peaNbHBIE CUTYallUH Ha S3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAKEHUS,
YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHUIO 3aJa4H,
HCCIIEN0BATh IIOCTPOEHHBIE MOJEIM C HCIOJB30BAHMEM alapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSMU: CpeAHee apupMeTHUecKoe, MeuaHa,
HauOosplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUClepcus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOIO HAOOpa; YMEHHME U3BIIEKATb,
UHTEPIPETHUPOBaTh HH(OpPMAIMIO, MPEACTaBIECHHYI0 B TalnMuax, Ha
auarpammax, rparkax, OTpaskarollyro CBOWCTBA peallbHbIX MPOLIECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE NaHHbIe, B TOM 4YHCII€ C NPUMEHEHUEM
rpadu4eckux METOJAOB U  JJEKTPOHHBIX CpPEACTB; Trpaduyecku
HCCIIEIOBaTh COBMECTHBIE HAOMIOACHHMS C [OMOILNBIO JAWarpaMm

pacccuBanus U JIMHEMHOMN perpeccun



YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITHS; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BaHHEM TIpaUUeCKUX METOJIOB; IPUMEHSITH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEepOATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (GaKThl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
MOHATUSIMH:  CIIydaiiHas BEJIWYHMHA, paCIpeleiCHUE BEPOATHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYWHBI, (QYHKIHUW paclpelesieHuss W IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO W HOPMAJIBHOTO pPaCHpeesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX PACHpPEICICHUH  JUIs
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHHE IPHBOIAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh MOHATHIMHU: COYCTAaHHE, EPECTAaHOBKA,
YHCII0O COYCTAHWM, YHCIO TEPecTaHOBOK;, OmHOM HbIOTOHA; yMmeHwHe
NPUMEHSITh KOMOMHATOPHBIE PAKThl M PACCYXKICHHUSI IS PEIICHHS 3a]1a4;
OIICHUBATH BEPOSATHOCTH  pPeaJbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘IeHHLIﬁ pe3yibTar

VYMeHue onepupoBaTh IMOHATHUAMHU: TOYKa, IHpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroil,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroj, CKpeIIMBAIOLIUecs IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelIeHnn 3a1a4 U3ydeHHble (AKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C TOMOIIBI0 TI€OMETPUYECKUX TOHATUH H

BCJIMYHMH, pCIIaTh CBA3AaHHBIC C HUMU MPAKTUYCCKUC 3aaUU
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YMeHue onepupoBaTh MOHATUSIMHU: IIOMAAL (UTYpPHI, 00béM (GUTypHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUJBI, TMPU3MBI, KOHYycCa, IMIMHApA, 00BEM KyOa,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCA; YMEHUE CTPOHUTHh CEUYECHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIEHO
dbopMynupoBaTh OMpeesIeHNs N3y4aeMbIX (pUryp, BBIIBUTaTh TUIIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuio Quryp 1o
Pa3NIMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUMA

11

12

13

YMeHue onepupoBaTh MOHSTUSAMH: JIBIDKEHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpE; HCIIOJIb30BaTh T€OMETPUYCCKUE OTHOIICHHS
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEIUYHHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB U M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUECKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCIIONIB3YSl M3y4YCHHBbIC (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOMIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHAMU: TPSMOYTOJIbHASI CUCTEMa KOOP/IMHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpAa Ha YHUCIO, Pa3JIOKEHHWE BEKTopa 1o 0asucy,
CKaJISIPHOE TIPOM3BEICHUE, BEKTOPHOE IPOW3BEICHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIA METOJ
JUIS pEIICHWsl TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHue BbIOMpATh MOIXOISIIUN METON Ui PEUICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MaTeMaTHMKH B HW3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX  MPOIECCOB M  SBICHHWI;, YMCHHE pPAacIO3HaBaTh

IMMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBE€, YMCHHE IIPUBOJIUTH




NpUMEPBI  MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUUCKOM W  MHUPOBOU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

Kon
1 Yucna u BIYUCIECHUSA
11 HarypanbHble u nensle uncna. Ilpu3Haku AeIMMOCTH LEbIX Yncel
12 Panyonanenple  yucna. OOBIKHOBEHHbIE U JE€CATUYHBIE JpOOH, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaldbHOH cremeHu. [leiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenens ¢ 1enpIM nokaszareneM. CTeneHb ¢ palMoHaIbHBIM MoKa3zarenaeM. CBoMCTBa
' CTETEeHU
. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
JeiictButenpHple uucna. ApuUpMETHYECKHE Olepaluu C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnarkEéHHbIe BEIYMCIICHUS, IPAaBUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3ysbpTaTa BEIYUCICHAN
1.8 [IpeobpazoBanue BeIpaKEHUIA
1.9 KommnekcHeie uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TorapupMUUYECKHe ypaBHEHUS
2.5 Henble 1 1poGHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIbl



DOyHKINUK U TpaPUKH

OyHKIU, crnocoObl 3amanus QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimuu. Hymnm ¢yskoum.
3.2 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIINH, KX CBOWCTBA U Ipaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana matemaTudeckoro aHaiausa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoaHbIe FeMEHTAPHBIX (YHKIIUN
[TpumeHeHne NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxosxaeHne HauOONbIIero U HauMEHbBIIET0 3HAYeHUs (YHKIWU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuu Haji MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS



7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Amumos UI.A., Komsrun FO.M., Tkauea M.B. u ap. Maremaruka: Anrebpa u
Hayaja MaTeMaTH4ecKoro ananuza (0a3oBwii ypoBenb) 10-11 xi., IIpocBemienue,
2023.

2. Aranacsu JI.C., byryzoB B.®., Kagommer C..b. .I'eomerpusa.10-11 kmacchl.

(6a30BwIit 1 yriyoseHHBIH ypoBHHU), [IpocBemenne, 2022

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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