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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma npeamera «Marematuka» 0a30BOro ypoBHs aisi oOydatonuxcs 10 —
11 xmaccoB paspaborana Ha ocHoBe dexepanbHOTO TroCyZapCTBEHHOTO 0Opa30BaTEIBHOTO
CTaHJapTa cpexHero odmero odpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEABSIBIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOTO 00pa30OBaHUSL.
Peanmusanus  mporpamMMbel  00eCHEUMBAET  OBJIAJCHHE  KJIIOYEBHIMH  KOMIECTECHIMSMH,
COCTaBJISIFOIIMIMUA OCHOBY [UISi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa30oBaHUs, LEIOCTHOCTh
OOMIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS TMYHOCTH 0OYJaOLTHXCSI.

B mnporpamme yureHsl upenm M mnojoxkeHHs KOHIENIMM pa3BUTHS MaTeMaTH4eCcKOTro
obpazoBanusi B Poccuiickoit @Pexpepauun. B cOOTBETCTBMM ¢ Ha3BaHUEM KOHILEIIIUH,
MaTeMaTH4ecKoe 00pa3oBaHUE JO0JDKHO, B YACTHOCTH, IPEAOCTABIATH KaXKIOMy 00ydJaromemycst
BO3MOXXHOCTH JIOCTHKCHHUSI YPOBHS MaTeMaTHYECKHUX 3HAHWN, HEOOXOIMMOTO ISl AajbHEeUIIen
YCIEITHON XKM3HU B oOmiecTBe. MIMEHHO Ha pelieHue 3TOW 3aja4yM HaleleHa MporpaMma Io
MaTeMaTuke 0a30Boro ypoBHs. B smoxy mudpoBoit Tpanchopmammu Bcex cep ydermoBedecKon
JIeATEIFHOCTH HEBO3MOXKHO CTaTh OOpa3OBaHHBIM COBPEMEHHBIM YEIIOBEKOM Oe3 0a30Boii
MaTeMaTHYECKOW MOJTOTOBKH. Y’K€ B IIKOJIE MaTeMaTHKa CIY)KHT OIOPHBIM IPEAMETOM IS
U3y4CHUS] CMEXHBIX TUCHUIUIMH, @ B JKU3HH IIOCIE INKOJIBI PEeaTbHONH HEOOXOAMMOCTHIO
CTaHOBUTCS  HENpEphIBHOE  OoOpa3oBaHWe, 4YTO  TpeOyeT  IMOJHOICHHOW  0a30BOM
00111€00pa30BaTEIHHOI TOATOTOBKH, B TOM YHCJIE H MAaTEMaTHYECKOIl. DTO 00YCIIOBIICHO TEM, YTO
B HAIlM JHU PAcTET YMCIIO CHEIHMAIBHOCTEH, CBA3aHHBIX C HEMOCPEJACTBEHHBIM NMPHMEHEHHEM
MaTeMaTUKU: ¥ B cepe SKOHOMHKH, U B OM3HECE, U B TEXHOJOTHYECKUX OOJACTAX, U JaXKe B
ryMaHHUTapHbIX cdepax. Takum o0pazom, Kpyr oOydarommxcs, Ui KOTOPBIX MaTeMaThKa
CTaHOBUTCS 3HAYUMBIM IIPEAMETOM, CYIIECTBEHHO PACIINPSCTCS.

[IpakTdeckas MoJIe3HOCTh MAaTEMaTHKH OOYCIOBJIEHA TeM, YTO €€ MPEeIMETOM SIBIISIFOTCS
(dyHIaMEeHTalbHBIE CTPYKTYPHI HAIIEr0 MHUpA: MPOCTPAHCTBEHHBIE (JOPMBI U KOJIUYECTBEHHBIC
OTHOIIEHWSI OT MPOCTEUIINX, YCBAaMBAEMBIX B HEMOCPEJACTBEHHOM OIBITE, 10 JOCTaTOYHO
CIIO)KHBIX, HEOOXOAMMBIX /ISl Pa3BUTHSI HAYYHBIX U TEXHOJIOTMYECKUX HAeH. be3 KOHKpeTHBIX
MaTeMaTHYECKUX 3HAHWK 3aTPYAHEHO NMOHWMAaHHE NMPHHIUIIOB YCTPOWCTBA W HCIOJIH30BAHMUS
COBPEMEHHOM TEXHUKH, BOCHPUATHE W HMHTEPIpeTalus pa3HOOOpa3HOW COLUAIBHOM,
HYKOHOMHYECKOW, MOTUTHYECKOH HMH(popMarmu, Manod(pQeKTuBHA MOBCETHEBHAS TMPAKTHUECKAs
JeATeNbHOCTh. KaoMy YenoBeKy B CBOEW JKM3HH TIPHXOIMTCS BBINOJHATH JOCTaTOYHO
CIIO)KHBIE PAcu€Thl M COCTABIATH HECIOXKHBIE AITOPUTMBI, HAXOIUTHh HYXKHBIE (OPMYIBI H
NPUMEHSTH UX, BJIA/IETh MPAKTUIECKIMHU MPHEMAMH TE€OMETPUUECKIX H3MEPEHUH U TIOCTPOSHHH,
YUTaTh HHPOPMAIINIO, TPECTABICHHYIO B BUy Ta0JIUII, IUArPaMM U TPAQHKOB, )KHUTh B YCITOBHUSIX
HEONPeIeIEHHOCTH ¥ TOHUMAaTh BEPOSITHOCTHBIN XapakTep CITy4ailHbIX COOBITHIA.

OMHOBPEMEHHO ¢ pacIupeHueM cdep MpUMEHEHHUS MAaTEMaTHKH B COBPEMEHHOM OOIIECTBE
BCE Ooyiee BaXHBIM CTAaHOBHTCS MaTEMaTHYECKUW CTHIIb MBIIUICHUS, MPOSBISIOMMUICT B
OTIpeNIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce n3y4eHus MaTeMaTHKH B apCEHA TPUEMOB 1
METO/IOB MBIIIJICHHUS YEIOBEKAa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHIYKIMA U JCTYKIHS,
0000mIeHne W KOHKPETH3allWsi, aHaIW3 W CHHTE3, Kiaccu(UKamus W CHUCTeMaTH3aIlvs,
aOctparupoBanue u aHanorus. OOBEKTHl MaTEeMaTHYECKHX YMO3AKIIOYCHUH, TpaBWia HX
KOHCTPYHPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTHYECKUX TIOCTPOCHUH, CIIOCOOCTBYIOT BEIPaOOTKE
yMeHHs (OpMyIHpPOBaTh, OOOCHOBBIBATH W JOKa3blBaTh CYKACHUS, TEM CaMbIM DPa3BHBAIOT
JIOTHYECKOE MBIIUICHHe. MareMaThke NpPHUHAIISKUT Benymas poib B (GopMupoBaHUH
ITOPUTMHUYECKOH KOMITOHEHTHI MBIIIJICHUS! U BOCIIUTAHUN YMEHUI JNEHCTBOBATh MO 33JaHHBIM
QITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE W KOHCTPYHPOBATh HOBHIE. B mporecce pemnieHus
3aJ1a4 — OCHOBHOM yueOHOH JeATeNbHOCTH Ha YpOKaX MaTeMaTUKU — Pa3BUBAIOTCS TBOpUYECKas U
NPUKIIaJHAs CTOPOHBI MBIILICHUS.

OOyuenne wmaremMaTtuke Ma€T BO3MOXKHOCTH pa3BUBaTh y OOYYalOUIMXCS TOYHYIO,
palMOHANBHYIO U HH)OPMATUBHYIO PeUYb, YMEHHE OTOMpATh HanOoJee MOIXOSIINE S3bIKOBEIC,
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CHUMBOJIMUYECKHE, TIpaUuecKue CpeacTBa JUIsl BBIPAKEHUS CYXKIEHUH M HarsiHOrO UX
IIPEJICTaBICHMUS.

Heo6xon1uMbpIM KOMIIOHEHTOM OOLIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHWUHU SIBIISAETCS
o01iee 3HaKOMCTBO C METOJAMU ITO3HAHUS JIEHCTBUTENBHOCTH, MPEACTABICHUE O MPEIMETE U
METO/I€ MaTE€MaTUKH, €ro OTJIMYMS OT METOJOB €CTECTBEHHBIX W T'yMaHUTApPHBIX HAyK, 00
OCOOEHHOCTSIX NMPUMEHEHHS] MAaTEMaTUKU JUIsl PEIICHNUs HAYYHbBIX U MPHUKIAIHBIX 3a1a4. Takum
o0pa3oM, MaTeMaTuyeckoe 00pa3oBaHUe BHOCUT CBOM BKJIaJ B (POpMUpPOBaHUE OOIIEH KYIbTYpPbl
4eJI0BEKa.

N3yueHne MaTeMaTHKHU CIIOCOOCTBYET 3CTETUUECKOMY BOCIIMTAHUIO YEJIOBEKA, IOHUMAaHHIO
KpPacoThl M HU3ALIECTBA MAaTEMaTHYECKUX PACCYXKIEHHUH, BOCHPUATHIO T'€OMETPHUECKUX (POopM,
YCBOCHHUIO HJIEU CUMMETPHH.

[TpuoputeTHbiMH HensiMU 00y4eHusi marematnke B 10—11 kmaccax Ha 6a30BOM ypoBHE
ABIIIOTCA:

(dopMUpOBaHHE  ULEHTPAIbHBIX  MAaTEMaTUYECKUMX  MNOHATUH  (YMCiO,  BEJIMYUHA,
reomMeTpuueckas  Qgurypa, MNepeMEHHas, BEpPOSTHOCTb, (QYHKIUSA), OOECIeYnBAIOIIUX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

HOoJBe/IeHUE OOYYaIOLIMXCsl Ha JIOCTYIIHOM JUI HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3H
MaTeMaTUKd M OKPYKAIOLEro MUpa, NOHMMAHWE MAaTEeMaTHKU KaK 4yacTH OOIIed KyJIbTypbl
4eJI0BEYECTBA;

pa3BUTHE  WHTEIUIEKTYaJbHBIX W TBOPYECKMX  CIIOCOOHOCTEW  OOydYaromuxcs,
II03HABATEJILHON aKTUBHOCTH, UCCIIEN0OBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUIECHUS, HHTEpeca
K U3Y4YEHUIO MAaTEMaTHKU;

¢dopmupoBaHne (QyHKIMOHAIBHON MaTeMaTHYECKOW IPaMOTHOCTU: YMEHHS paclio3HaBaTh
MaTeMaTUYECKUE acTIeKThl B pEaJIbHbIX )KU3HEHHBIX CUTYAlUAX U IIPU U3YYEHUU JIPYTUX YIeOHBIX
IPEMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpPOBATH UX Ha S3bIKe
MaTeMaTUKH U CO37aBaThb MAaTEMaTH4YECKHE MOJENH, MPUMEHSATh OCBOCHHBIH MaTeMaTUYEeCKUI
anmnapar sl pelleHHs NPaKTHUKO-OPUEHTUPOBAHHBIX 3a/ay, WHTEPIPETUPOBAaTh U OLIEHUBATH
MOJIyYEHHBIE PE3YJIbTATHI.

B cootBerctBun ¢ ®I'OC COO marematuka sBiseTCs 00sA3aTeNbHBIM MPEIMETOM Ha
JAaHHOM YpoBHe oOpasoBaHus. [IporpamMMmoil mo maremaTuke NpeayCMaTpUBAECTCS H3Y4YE€HHE
yuyeOHoro mnpenMera «MaremaTvka» B pamMkKax TpEX y4eOHBIX KypcoB: «Anrebpa M Haydaia
MaTeMaTU4ecKoro aHanusay, «l'eomerpus», «BeposTHOCTP M cratuctukay. POpMHpOBaHHE
JIOTMYECKUX YMEHMH OCYLIECTBISIETCS Ha MPOTSKEHUU BCEX JIET 0O0YUYEeHUsI Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHus, a JIEMEHTHI JJOTUKHM BKJIIOUAIOTCS B COJIEp’KaHUE BCEX HA3BAHHBIX BBIILIE
y4eOHBIX KypCOB.

OCHOBHBIMU JTMHUSAMHM cojiepkaHust Marematuky B 10—11 kmaccax sBisrorcs: «Hucna u
BBIUUCIICHUS», «Ajredpa» («AnreOpandeckue BBIpAXKEHUS», «YPaBHEHHS M HEPAaBEHCTBAY),
«Hauana wmartemaruuyeckoro ananusza», «l'eomerpusi» («I'eomerpuueckue QUIypsl U HX
CBOMCTBaY, «/I3MepeHne reOMEeTpUUYECKUX BEIUYMH»), «BeposTHOCT M cTaTucTHKay. JlaHHbIE
JIMHUM Pa3BUBAIOTCS MapauIeNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OHAKO HE
HE3aBHCHMO OJlHa OT JpYroi, a B TECHOM KOHTAaKTe W B3aumojencTBuu. Kpome s3toro, mux
o0OBeAMHSIET JIOTMYeCKas  COCTAaBISIIONIIAs, TPAJUIUMOHHO TMpHCyIIas MaTeMaTHKe U
POHM3BIBAIOIIAS BCE MATEMAaTHUYECKHE KYPChI U cojiepkarenbHble TuHuN. ChHopMyTrupoBaHHOE B
®OI'OC COO TpeboBaHUE «BIAJACHUE METOJIAMH JI0KA3aTEIHCTB, AITOPUTMAMH PEIICHUS 3a1ad,
yMeHue (GopMyIHpOBaTh ONpEAENCHHs, aKCUOMbl M TEOPEMbl, NPUMEHSATh HX, HPOBOJHUTH
J0Ka3aTeNbHbIE PACCYXACHHS B XOJ€ PEIIeHUs 3a7au» OTHOCUTCS KO BCEM y4eOHBIM Kypcam, a
(dopMHpOBaHUE JIOTUYECKUX YMEHHUH pacrpenensercs Mo BCeM rojaM oOy4deHHMs Ha YpOBHE
cpemHero odmiero oopa3oBaHus.
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Anre0pa 1 Hayajga MaTeMaTUYeCcKOro aHaIu3a

VYueOHblii Kypc «Anrebpa M Hayajla MAaTEMaTHYECKOTO aHAIM3a» SBIISETCS OIHUM W3
Haubosee 3HAUYMMBIX B MPOrpaMMe CpEeAHEro oOIiero o0pa3oBaHUs, MOCKOJBbKY, C OIHOU
CTOPOHBI, OH 00€CIIeYNBAET HHCTPYMEHTAIbHYIO 0a3y Ul U3y4EHHs BCEX €CTECTBEHHO-HAYYHBIX
KYpPCOB, a C IPYroif CTOPOHBI, POPMHUPYET JOrHUYecKoe U aOCTPaKTHOE MBIIIJICHHE 00YYaroIIuXCs
Ha ypOBHE, HEOOXOIMMOM JUIi OCBOCHHUS YUEOHBIX KypcOB HMH(GOpPMATHUKH, OOLIECTBO3HAHMSA,
UCTOPHUH, CIIOBeCHOCTU. B pamkax yueOHOro kypca «Anrebpa u Hadajga MaTeMaTHUYECKOTO
aHanmM3a» O0yYaroIuecsl OBJIAJCBAIOT YHUBEPCAJIHHBIM SI3BIKOM COBPEMEHHON HAyKH, KOTOpas
dbopMynupyeT CBOU JOCTHKEHUSI B MAaTeMaTH4YecKoil (popme.

VY4eOHbIN Kypc anreOpbl M Havajdl MAaTEMaTHYeCKOro aHalM3a 3aKJaJbIBA€T OCHOBY JUIS
YCIIELTHOTO OBJa/IeHUs 3aKOHaMU (DU3UKH, XUMHH, OMOJIOTHH, TOHUMAaHUsI OCHOBHBIX T€HICHITHIA
HKOHOMHKH U OOIIECTBEHHOH JKU3HH, ITO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HUCIOJb30BaTh MX B MOBCEAHEBHOW >XUM3HU. B TOXKE
BpeMsl OBJIQJICHUE a0CTPAKTHBIMH W JIOTUYECKHA CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKLIHUSIMHU
pa3BUBAaeT yMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb YTBEPKICHUS,
UCTIOJIB30BaTh O0OOIIEHHE M KOHKPETHU3alHWio, aOCTparupoBaHUE M aHAIOTHIO, (hopMupyer
KpeaTHUBHOE U KPUTUYECKOE MbIIIeHHe. B Xone u3ydenus anreOpsl 1 Hayall MaTeMaTH4YeCKOTO
aHaJIM3a HAa ypPOBHE CPEIHEr0 0OImero oOpa3oBaHMs OOYYAIOIIMECS ITOJYYAal0T HOBBIM OIBIT
pelieHus] TMPUKIAAHBIX 3a]a4, CaMOCTOATEIBHOTO TOCTPOCHHUS MAaTeMaTUYeCKUX MoJIenei
peabHBIX CUTYAllMid M WHTEPIPETAlMM TOJTYYEHHBIX PEIICHHH, 3HAKOMATCS C TpPUMEpaMH
MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MpHUPOJE, HAyKe U B HCKYCCTBE, C BBIIAIOIIUMUCS
MaTeMaTHYECKUMH OTKPBITHSAMHU U UX aBTOPAMH.

VY4eOHblii Kypc anreOppl M Hayal MaTeMaTHYECKOro aHaln3a O0NaJacT 3HAUYUTEIbHBIM
BOCIIUTATEILHBIM TIOTEHIIMATIOM, KOTOPBIA pealu3yeTcsi Kak dYepe3 Y4YeOHBI MaTtepua,
CHOCOOCTBYIOUIMH (hOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U yepe3 cnenuduky ydeOHon
NeSITeIbHOCTH,  TPeOyIomeH  caMOCTOSITEIbHOCTH,  aKKypaTHOCTH,  IPOJIOJKHTEIBHOM
KOHIIEHTPALlMM BHUMAHUSI U OTBETCTBEHHOCTH 32 MOJTY4YE€HHBIN pe3ysbTart.

B ocHoBe meroamkm oOydeHus anreOpe W HadajlaM MaTeMaTHYeCKOro aHaluHu3a JICKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUs.

B crpykrype mporpammbl mo anreOpe W HadajdaM aHalIM3a BBIICISIOTCS CIETYIOIINe
coJiepKaTelbHO-MeTouuecKue JUHUU: «Yucna u BbruucieHus», «DyHKIUM U TrpaduKmny,
«YpaBHEHUS U HepaBeHCTBay», «Hauama MaTeMaTnyeckoro aHanm3a», «MHOXKECTBA M JIOTHKa.
Bce ocHOBHBIE cOpep)KaTebHO-METOJUUECKUE JHMHUU HM3y4aloTcs Ha MPOTSDKEHUH ABYX JIET
o0ydeHHs Ha YpPOBHE CpelHEro oOImiero oOpa3oBaHMs, €CTECTBEHHO JAOMNOJHSASA JIpYr JApyra u
MOCTENIEHHO HACHIIasiCh HOBBIMU TeMaMM M pasienamu. [laHHbIM yd4eOHBIN Kypc sBiIseTcs
WHTETPAaTUBHBIM, ITOCKOJBKY OOBENMHSET B cebe colepKaHWe HECKOIBKHUX MaTeMaTHYECKUX
JUCLUIUIMH: anredpa, TPUrOHOMETpHs, MaTeMaTHUECKUI aHaTN3, TEOPHsI MHOXKECTB U pyrue. [1o
Mepe TOrO Kak 00yJaromuecs: OBIIaIeBAlOT BCE OoJiee MUPOKUM MAaTeMaTHUECKUM aIapaToM, y
HUX T0OCJIE0BATEIbHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYIO
MOJIENTb peaTbHOW CHUTYaIluH, IPUMEHATh 3HAHUS, TIOJYYeHHBIE B YUeOHOM Kypce «Anrebpa u
Hayaja MaTeMaTU4YecKOro aHaiu3a», IS pelIeHHs CaMOCTOSATENbHO C(HOPMYIHPOBAHHOU
MaTeMaTHYECKOW 3a/1auu, a 3aT€M HHTEPIIPETUPOBATH IMOTY4YEeHHBIN pe3ybTar.

ConeprxaTenbHO-MeTOANYeCKast TMHUS «YHCIa U BBIYMCIICHU» 3aBepiaeT (hopMupoBaHue
HaBBIKOB HCIOJIB30BAHUS JIEHCTBUTENBHBIX YHCET, KOTOpOEe OBUIO HA4aToO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpeanero obiiero oopasoBanus oco6oe BHUMAaHHUE YIENIeTCs
(OpPMHPOBAHUIO MPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIOYAIOIIUX B CE0S MCIOJIH30BAHUE
pa3NIUYHBIX (POPM 3aMKCH IEHCTBUTEIBHOTO YHUCIIA, YMEHHUE PAlMOHAIBLHO BBITOIHSTD IEHCTBUS
C HHMH, JelaTb NPUKUAKY, OLEHUBaTh pe3ynbrar. OOyuarouigecss IMOJy4aloT HaBBIKU
MPUOJIMKEHHBIX BBIUUCICHUHN, BHITTOJIHCHHS ACHCTBUIN C YUCIIaMH, 3alTUCAHHBIMH B CTaHJIAPTHOU
¢dopme, UCTIONB30BaHUS MATEMATUIECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAXKCHUH.
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CopepxarenbHasi TMHUS «Y paBHEHUS U HEPABEHCTBA) PEAIM3yeTCsl Ha MPOTSKEHUU BCETO
00y4YeHHsI Ha YPOBHE CpeHEro 00IIero 00pa3oBaHus, MOCKOJIBKY B K&KIOM pa3/ielie MporpaMMbl
MPEelyCMOTPEHO pEIIeHrEe COOTBETCTBYIOUIMX 3afad. OOyuaromuecs: OBIa/IeBalOT Pa3InYHBIMU
METOA4aMU pCeIICHHUA OCJIbIX, pallnOHAJIbHBIX, HppalroOHAJIbHBIX, IIOKa3aTCJIbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUH, HEPABEHCTB U UX cucTeM. [lomydyeHHble
YMEHUSI WCHOJB3YIOTCS TMPH HUCCIENAOBAaHMM (PYHKUIUI C MOMOINBIO NPOWU3BOAHOM, pEIICHUH
MPUKIATIHBIX 3a7a4 U 33/1a4 Ha HaXOXKICHHE HauOOJbIIMX M HAaWUMEHBIINX 3HaYeHUH (PyHKUIUU.
JanHast cozmeprkaTenbHasi JIMHUS BKJIIOYACT B ce0sl Takxke (OPMUPOBAHHWE YMEHHUU BBIIOJHSTH
pacuétel 1o (QopmynaMm, MpeoOpa3OBaHUSA UENbIX, PALMOHAIBHBIX, HPPALMOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIPAKEHHI, a TaK)Ke BBIPAKECHUH, COEPKAIUX CTEIIEHU U JIOTapU(pMBI.
bnarogapss wu3yudenuto anrebpamveckoro wMartepuaiga IMPOUCXOIUT JalbHEWIee pa3BUTHE
QITOPUTMUYECKOTO M aOCTPaKTHOTO MBIIUICHUS OOydarommxcs, (HOpMUPYIOTCS HaBBIKH
JNENYKTUBHBIX  pPacCyKIeHWil, paboThl ¢ CHUMBOJIBHBIMH (opmMamu, MpeAcTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCMMOCTEH B BHUJE PAaBEHCTB W HEPABEHCTB. AjreOpa mpearaer
3¢ exTUBHBIE WHCTPYMEHTHI AJIs PELICHUS NPAKTHUUECKUX M €CTECTBEHHO-HAYYHBIX 3aj1ad,
Harjs1iiHO ACMOHCTPUPYET CBOU BO3BMOKHOCTHU KaK A3bIKa HAYKH.

CogepxarenpHo-MeToAUYECKass TUHUS «DYHKIMHU U TpadUKM» TECHO MEeperuieTaeTcs ¢
JIPYTUMH JJHHUASIMHU Y9€0HOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEI0BATEILHOCTD
U3ydeHus Mmarepuana. lV3ydeHwe CTENEHHOW, TMOoKa3aTelbHOM, JorapupMU4ecKkon u
TPUTOHOMETPHUYECKUX (DYHKIHI, UX CBOHCTB M TPaQHUKOB, HCIIOIb30BaHNE (QYHKINHN [T PEILICHHS
3a[a4 U3 IPYrux yuyeOHbIX MPEIMETOB U peaIbHON )KU3HU TECHO CBSI3aHO KaK C MATEeMaTHYECKUM
AQHAJIM30M, TaK U C pEeLIEHHEM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Oosibllioe BHUMaHUE YENAETCs
(bopMUPOBAHUIO YMEHHUS BbIpAXKaTh (hOPMyJIaMU 3aBUCUMOCTH MEX]TY PA3IMUYHBIMU BETUYHMHAMU,
UCCJIEIOBATh MOJIyYE€HHbIE (PYHKLIMU, CTPOUTH UX rpa@uku. Marepuan cojep:kaTelbHON JINHUU
HalleJIeH Ha pa3BUTHE YMEHMH M HABBIKOB, MO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pazIU4HON (hopMe: aHaIUTHUeCKOH, rpaduyeckoil u cioBecHol. Ero mzydenue
CHOCOOCTBYET PAa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CHOCOOHOCTH K 0O0O0OIIeHHI0 U
KOHKPETHU3AIIH, UCTIOIb30BAaHUIO aHAIOTHH.

CopnepxatenpHast nuHMsS «Haganma maremMaTHyeckoro aHajin3a» MO3BOJSET CYLIECTBEHHO
PACIIMPUTE KPYTI' KAK MAaTECMATUYCCKUX, TaK U MPHUKIIAAHBIX 3a4a4, JOCTYITHBIX O6yanOIHHMC$I, y
KOTOPBIX MOSIBJISIETCS BO3MOYKHOCTh HUCCIIEI0BATh M CTPOUTH Ipauku (PyHKIHHA, ONpeaensTh UxX
HauOOJIbIIINE U HAMMEHDIIINE 3HAUYCHUs, BBIYUCIIATH IJIOLIaAU (1)I/Il"yp A 00BEMEI TCJI, HAXOAUTH
CKOpOCTH M ycKopeHus mnporueccoB. CojepkarenbHas JUHHUS OTKPHIBAET HOBbIE BO3MOXKHOCTHU
MMOCTPOCHUSA MATCMATHYCCKUX MO}IGHGﬁ PCaIbHBIX CI/ITyaHI/II\/'I, HaXOXIACHUA HAWMJITYUIICTO PCIICHUA
B NPUKIAJHBIX, B TOM YHUCJIE€ COLUAIBbHO-3KOHOMHYECKUX, 3aJlauax. 3HAKOMCTBO C OCHOBaMHU
MaTEeMaTUYeCKOT0 aHaju3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaTLHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHHUI pacrno3HaBaTh IMPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJarolecs y3HalOT O BBIAAIOIINXCS pe3yIbTaTax,
MOJYYEHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKH KaK HAyKH, U UX aBTOpax.

CopneprkaTenpHO-MEeTOANMYECKast JINHUST «MHOKECTBA M JIOTHKA» B OCHOBHOM ITOCBSIIIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. Te0peTUKO-MHOXKECTBEHHBIE NIPECTABICHUS IPOHU3BIBAIOT BECh
KypcC LIKOJIBHOM MaTeMaTHKU U IpeJiaraloT Hanbojee YHUBEPCAIbHBIN S3bIK, 00BbEAUHSIOMNN
BCE pa3/ielbl MaTeMaTUKU M €€ MPHIOKEHWH, OHU CBS3BIBAIOT pa3Hble MaTeMaTH4ecKue
JUCHUIIJIMHBI B €IUHOEC II€JI0C. HOSTOMy Ba’XHO aTh BO3MOXXHOCTH O6y‘IaIOHICMYC$I IIOHUMATh
TEOPETUKO-MHO)KECTBEHHBIN S3bIK COBPEMEHHOM MaTeMaTWKM M HCIOJB30BaTh €ro Juls
BBIPAXKCHUA CBOUX MBEICIIEH.

B yuebHnom kypce «AinreOpa U Hadajga MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT TaKxkKe
OCHOBbI MAaTEMaTUYECKOTO MOJEIUPOBAHMs, KOTOpble NpHU3BaHbl C(HOPMHUPOBATH HABBIKU
MOCTPOCHHUS MOJIENIeN pealIbHbIX CUTYAallUi, HCCIeI0BAaHUS STUX MOJIEel C TOMOIIbIO anmnapara
anreOpbl ¥ MaTeMaTUYeCKOro aHajlu3a M HMHTEPIpPEeTalldd IMOJTYYEeHHBIX pe3yiabTaToB. Takue
3aJjaHus BIUIETEHBI B KaKIbI M3 paz/ielioB IPOrpaMMbl, MOCKOJIbKY BEeCh MaTepuall y4eOHOTo
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Kypca IIMPOKO HCHOJIB3yeTCs Al pEelIeHHs NPUKIagHbIX 3anad. [lpu pemeHun peanbHbIX
IPAKTUYECKUX 3a1ad oOydaromuecs pa3BUBAalOT HAOMIOJATENIbHOCTb, YMEHHE HAXOJIUTh
3aKOHOMEPHOCTH, abCTparupoBaThcs, UCIOJIb30BaTh aHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBAThH
npoOiieMy. JlearenpbHOCT, MO (HOPMHPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAJHBIX 3a1a4
OpraHu3yercss B IIpollecce HU3Y4YeHHMs] BCeX TeM Yy4yeOHOro Kypca «Anredpa u Hadyana
MaTEeMaTUYeCKOr0 aHAJIU3a

MECTO YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA MATEMATHYECKOI'O
AHAJIN3A» B YYHEBHOM IIVIAHE

Ha yueOHblii kypc «Anrebpa W Hadaja MaTeMaTHYECKOIO aHAIMU3a» OTBOJIUTCS
170 yueOHBIX YacoB:
3aouHas 1 O4yHO-3a049Hast hopMma:
- B lOxkmacce — 68 uacoB (2uaca B Hemeno): 68 aymUTOPHBIX 4YacoB, M3 HHUX Ha

KOHTpPOJIbHBIE Pa0OTHI (TeCTUpOBaHUE) - HE OoJiee 6 YacoB;
— B 11 xracce — 102 gaca yaca (3 gaca B Hezieno): 68 ayIUTOPHBIX 4acOB, CAMOCTOSTEIIbHAS
pabora - 34 yaca, U3 HUX Ha KOHTPOJIbHBIC PaOOTHI (TECTUPOBAHUE) - HE OoJiee 3 YacoB.

COJAEPKAHUE YYEBHOI'O IIPEJMETA

10 KUIACC

Yuciia ¥ BbIYHMCICHUSA

Parnmonanbhble uncia. OOBIKHOBEHHBIE M JIECATHYHBIE TPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoanyeckue Apodu. Apudmernyeckue oOmepaludd € palUOHAIbHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHMCIOBBIX BblpakeHUH. IlpumeneHue apoOeil M NPOLIEHTOB Ui PELICHHS
MIPUKJIIAIHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIIEN 3HAHUN U PEAIBHON KU3HH.

JeiicTBuTenpHble uucia. PanuoHanbHble W MppalMOHalbHbIE 4Mciaa. Apudmernueckue
orepanuu ¢ AEUCTBUTENbHBIMU yuciaMu. [IpuOnarkE€HHbIE BBIYUCIIECHUS, ITpaBUila OKPYIJICHUS,
IIPUKUAKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ 1enbiM nokazatesnieM. CtangaptHas ¢opMa 3amucy JEHCTBUTEIHLHOTO YHCTIA.
Hcnonb3oBanue mnoaxofismedl QopMmbl 3amMcu  JAEHCTBUTEIBHBIX YHCEN JUIS  PELICHHS
MPAKTUYECKUX 3aJ[ad U MPECTABICHUS JaHHbIX.

Apudmernueckuit KOpeHb HaTYpaJIbHOM cTeneHu. J{elcTBYs ¢ apuMETHYECKUMH KOPHAMU
HaTypaJIbHON CTEIEHHU.

CuHyC, KOCUHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHUCIIOBOTO apryMeHTa.

YpaBHeHHUs M HEPABEHCTBA

ToxaecTBa 1 TOXKAECTBEHHbIE Pe0Opa30BaHUSI.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpaKCHUH. OCHOBHBIE TPUTOHOMETPHUYECKHUE
bopMyIIBL.

YpaBHeHMe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo ] HHTEpBaJIOB.

Pemenue nensix 1 JpoOHO-pAaLlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppannoHalbHbIX ypaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PELICHMIO MAaTEMaTHYECKHMX 3a7ad W 3a1ad W3
Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.

DOyHKUUH U rPpaduKu

dyHK1U, criocoObl 3ananus yHkiuu. ['paduk ¢pyHkiun. Bzaumuo oOpaTHbie PyHKITUN.
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OO6nacTp onpeneneHus 1 MHOXKeCTBO 3HadeHu ¢yHkuuu. Hymn ¢ynkuuun. I[Ipomexyrku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CreneHHas (QyHKIUS C HaTypaJbHBIM M LeNbIM IoOKa3areiaeM. EE cBoiicTBa m rpaduxk.
CoiicTBa u rpaduk KOpHS N-0i CTETICHU.

Tpuronomerpuyeckas OKpPY)KHOCTb, OIIpPEICIIEHUE TPUTOHOMETPUUECKUX  (DYHKIMH
YKCIOBOIO apryMEHTA.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH,  cIOCOOBI  3aJaHMs  IOcJegOBaTelIbHOCTEHl.  MOHOTOHHBIE
IIOCJIEI0BATEBHOCTH.

Apudmernueckass H  TeoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPUUYECKON IPOrpeccuu.
dopMyna CIOKHBIX IIPOLEHTOB. lcrnonb30BaHUE IPOrpeccUM Ul PELICHMs pealbHBbIX 3anad
IIPUKIJIATHOTO XapakTepa.

MHuoxkecTBa M JIOTHKA

MHosecTBO, omepanuu Haja MHOKecTBaMu. Jlmarpammsl Oinepa—BenHa. lIpuMenenue
TEOPETHUKO-MHOKECTBEHHOI'O aInapara JUisl OIMCaHUs PEeaJbHbIX IIPOLIECCOB M SIBICHMM, IIPH
pELICHUHU 3aj]a4 U3 APYIUX Y4eOHBIX ITPEIMETOB.

Onpenenenue, Teopema, CIeICTBHUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BBIYUCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACEN.

Crenens ¢ palMOHaIBHBIM Moka3areneM. CBOWMCTBA CTETICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATypaJIbHBIE JIOTapH(PMBI.

YpaBHEHHS 1 HEPABEHCTBA

[TpeoOpa3oBaHue BhIpaXEHUH, COAEPIKAIINX JIOTAPU(MBI.

[Tpeobpa3zoBaHue BbIpaXKEHHM, COIEPIKALINX CTENIEHH C PallMOHAIBHBIM IIOKa3aTeJIEM.

IIprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JUMHEHHBIX ypaBHEHUH. PerieHue NpuKIagHbIX 3a/ad C MOMOIIBIO CHUCTEMBbI
JIMHEUHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHATIbHBIX YPaBHEHUH U HEPABEHCTB.

[IpuMeHeHnEe ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIIECHUI0 MAaTEMaTHMYECKHUX 3a1ad U
3a/1a4 U3 pa3InyHbIX 00J1aCTeN HayKu U peanbHON )KU3HHU.

DOyHKUUH U rpaduKu

Oyukuus. Ilepuonnueckue  ¢yHkunuu. IlpomMexxyTkm  MOHOTOHHOCTH — (DYHKIUH.
MaxkcumymMbl 1 MUHUMYMbI (QyHKIuM. Hambonblee n HauMeHbllee 3HaueHHE (DYHKIUH Ha
IIPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[ToxazarenbHas u Jorapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKUIUHN 17151 pellieHHs] YpaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonp3zoBanue rpadukoB GYHKIUA JUIsi UCCIEAOBAHHUS TPOIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a/1a4 U3 APYruX y4eOHBIX MPEAMETOB U PEaTbHOM KU3HHU.
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Havaja maTeMaTH4eCKOro aHaJIHM3a

HenpepeiBable pyHKIMU. MeTO HHTEPBAIOB /IS PEIICHUS] HEPABEHCTB.

[TpousBoaHas pyHkuuu. ['eomerpuueckuii 1 PU3NIECKUA CMBICT TPOU3BOIHOM.

[Tpon3BosHBIE FMeMEHTAPHBIX (QYHKUIUH. DOpMyIbl HAXOXKICHHUS MPOU3BOIHON CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[IpuMeHeHne TPOU3BOAHON K MCCIEI0BAHNIO (QYHKIIMI HA MOHOTOHHOCTDh M SKCTPEMYMBI.
Haxoxnenue HanOoJIbIIero 1 HAMMEHbIIEro 3HaYeHus: (YHKIIUU Ha OTPE3KE.

[IpuMeHeHre NPOU3BOAHON [UIsl HAXOXKJIEHUS HaWIy4llIero pEUIeHHs B INPUKIAIHBIX
3ajjauax, AJs OIpeeseHUsl CKOpPOCTHU Ipoliecca, 3aJaHHOTO (popMyIIoil uiau rpaukom.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

Wuterpan, ero reomerpuuyeckuil u ¢uznueckuii cmbici. Bbruncnenue uHTerpaia 1o
dbopmyne Herorona—JleiOHuma.

IIVTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pEe3yNbTaThl OCBOCHUS MporpamMMmbl ydyeOHOro mnpeamera «MaTemaTHKa»
XapaKTEePU3YIOTCA:

I'paxxnanckoe BocnuTanmue:

c(OpPMUPOBAHHOCTBIO TPAXKJAHCKOM MO3ULMU O0yYaroIlerocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 YJICHa POCCUICKOro OOILIECTBa, MPEJICTABICHHUEM O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SIBICHHHA, NpPOIENyp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJCICTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMu B
COOTBETCTBUH C UX (YHKIMAMU M Ha3HAYCHUEM.

IIarprornyeckoe BoCIUTaAaHUE:

c(OpMUPOBAHHOCTHIO POCCUMCKON I'paX1aHCKON UIEHTUYHOCTH, YBAXKEHUS K IPOLLIOMY U
HACTOALEMY POCCUHCKON MaTEMAaTHKH, IIEHHOCTHBIM OTHOLUIEHHEM K JOCTHKEHUSIM POCCUMCKHUX
MaTE€MaTUKOB U POCCUIMCKON MAaT€MAaTHYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ITUX JOCTHKEHHUU B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHMEM JIyXOBHBIX IIGHHOCTEH pPOCCHICKOro Hapoaa; CPOPMHPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOrO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAJa B IMOCTPOEHUE
YCTOMYMUBOTO OYAYIIEro.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOLIEHHWEM K  MHUpPY, BKJIIOYas ACTETUKY  MaTeMaTUYEeCKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, pEUIeHUH, pPacCyXIEeHUi; BOCIPHUMMYHMBOCTHIO K
MaTE€MaTUYECKUM ACTIEKTaM Pa3IndyHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHHS IPUMEHATh MaTeMaTHUECKIE 3HAaHUS B UHTEpECax 3/I0pPOBOTO
u Oe3omacHOro oOpasa >KU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOaaHCHPOBAHHBIN PEKUM 3aHATUN U OT/bIXA, peryisipHas pu3nueckas aKTUBHOCTB);
¢du3nueckoro COBEPILIECHCTBOBAHMUA, pu 3aHATHSX CIIOPTUBHO-03J0POBUTEIBHOU
JEATEIBHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHMEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IU4HbIM
cdepam mpoecCHOHATBHON JIeATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBeplIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun u peaan3oBbIBATH COOCTBEHHbBIE
KU3HEHHbIC IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHUIO WU
camM000pa30BaHUIO Ha IPOTSKEHUH BCEH )KN3HU; TOTOBHOCTBIO K aKTUBHOMY YYacCTHIO B PELLICHUN
IIPAKTUYECKHX 3a7ja4 MaTEMaTHUECKON HAlpaBICHHOCTH.
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IKOJOrn4YecKoe BOCIIUTAHNE:

c(OPMHPOBAHHOCTBIO JKOJIOTUYECKOH KYyJIbTYpbl, MOHUMAaHHEM BIHUSHHUS COLMAIBHO-
SKOHOMHUYECKUX MPOIIECCOB HA COCTOSHHE MPUPOIAHONH M COIMAIBLHOW CpENbl, OCO3HAHHEM
r00aNbHOTO  XapakTepa OJKOJOTMYECKMX  MpoOjieM; OpHEeHTalued Ha  NpPUMEHEHHE
MaTeMaTHYECKUX 3HAHWW UIS PEIICHUs 33a7ad B 00JaCTH OKPY)KAIOIICH Cpejibl, TUIAaHUPOBAHUS
MOCTYIKOB M OIICHKH WX BO3MOJKHBIX IOCIIEACTBUH JUIsI OKPY>KAIOLIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW M OONICCTBEHHOW MPAKTHKH, TOHUMAHHEM MAaTEeMaTHYeCKOW HAayKH Kak chepbl
YeJIOBEYECKOM JIEATEIbHOCTH, 3TANOB €€ pa3BUTUS M 3HAYUMOCTH JUIS Pa3BUTHS LIMBUIM3ALINY;
OBJIA/ICHUEM SI3bIKOM MAaTEeMAaTUKU U MATEMATUYECKOHN KYJIbTYpPOH KaK CPEJICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH MPOEKTHYIO U MCCIEI0BATENBCKYIO IEATEIbHOCTh MHIUBUAYAIHHO
U B IpyIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHUS TPOrpaMMbl yueOHOTo mpeaMera «MaTteMaTHKay
XapaKTePU3YIOTCS OBJIA/ICHUEM YHHUBEPCAILHBIMU HO3HAGAMENbHBIMU OelCMEUAMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU,  YHUBEPCAIbHOIMU — PecyIsimUHbLMU
OelicmeusIMu.

1) Vuusepcanvuvie nosnasamenvhnvle oeticmausi, obecneuusaom opmuposanue 6a306bix
KOZHUMUBHBIX NPOYECco8 00YyHarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupa,
NpUMEHeHUe I02UYECKUX, UCCIe008AMEeNbCKUX Onepayutll, ymeHuil pabomams ¢ uHgopmayuetl).

Ba3oBble 1oruveckue aeicTBUA:

—BBIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MATEMAaTHUYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHWH MEXIy MOHATHAMH; (QOPMYTUPOBATH  OINPEACICHHUS IOHSATHUH;
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KIacCU(PUKALMUA, OCHOBAaHUA Uil 000OIIeHUs u
CpaBHEHWsI, KpUTEPHUH ITPOBOIMMOTO aHAIIN3a;

—BOCIIPUHUMATh, (HOPMYIHPOBATh U TMPEOOPA3OBBIBATH CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

—BBISIBJIATh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpEUUs B (haKTax,
JTAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHSAX;, TpeiaraTh KPUTCPUU JUIS  BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

—JIeNaTh BBIBOJBI C WCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKTFOUeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

—~TIPOBOAMTH CAMOCTOSTEIBHO JJOKA3aTeIbCTBA MATEMATUIECKUX YTBEPKICHUN (IIPSMBIEC H
OT TPOTUBHOTO), BBICTpaMBaTh apryMEHTAIMIO, MPHUBOJIUTH TMPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

—BBIOMpaTh CMOCOO pelleHus Yy4eOHOM 3ajgaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB
pemieHns, BHIOMpATh HaWOOJee MOIXOMSIIMA C YYETOM CaMOCTOSITETIHHO —BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucciiefoBarebcKue 1eicTBUS:

—HCTOIb30BaTh BOMPOCKH KaK UCCIIE0BATENILCKUI HHCTPYMEHT O3HAHMS; (POPMYIHpPOBAThH
BOTIPOCHI, (UKCHUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE W JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UINI0, MHEHHE;

—~TIPOBOAMTH CaMOCTOSATENBHO CIUIAHUPOBAHHBIM OKCIIEPHUMEHT, HCCIEIOBaHUE IO
YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro oOBeKTa, SBJCHHUS, IMPOIECCa, BBISIBICHHIO
3aBUCUMOCTEH MEXTy 00BEKTaMH, SIBICHUSMH, TTPOIIECCAMH;

~CaMOCTOSITEIbHO (POPMYIUPOBATH 000OIIEHNS U BBIBO/IBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJTFOICHUSI, UCCIICIOBAHMSI, OICHUBATH JIOCTOBEPHOCTH MOJIYUYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
00001IeHN];

~IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCJIOBHUSX.
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PatGora ¢ undopmaunmeii:

—BBIBIIATH JIeUIUTH MHOOPMAINH, JTAHHBIX, HEOOXOIUMBIX IS OTBETA Ha BOIIPOC M JUIS
pelLeHMs 3a]1a4u;

—BBIOMpATh MH(POPMALUIO W3 HMCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIW3UPOBATH,
CHUCTEMAaTU3UpOBaTh M HHTEPIPETUPOBATh MHMOPMAIMIO Ppa3IUYHBIX BUAOB U (HopM
IPE/ICTaBICHHUS;

—CTPYKTypUpOBaTb  MH(POpPMALMIO, MpPEACTaBIATh €€ B  pasyinyHbIX  (Qopmax,
WILTIOCTPUPOBATH IpadUyuecKy;

—OLEHMBAaTh HAAE&KHOCTh HHGPOpPMALMU IO CAMOCTOSTENBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) VHugepcanvhvle KOMMYHUKAMUGHbIE Oelicmausl, 00ecneuusarn coopmupo8anHoCnsb
COYUANbHBIX HABLIKOG 00YUAIOUUXCAL.

Oo0wmenne:

—BOCHPHUHUMATh U (POPMYIHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBHSIMH U IIETSIMH
oO0I1eHus; SCHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3pEHHsSI B YCTHBIX M IHCHhMEHHBIX
TEKCTax, JaBaTh IMOSICHEHUS 110 XO/1y PEIICHHUS 3a/1a491, KOMMEHTHPOBATh OJTYYCHHBIN PE3yIbTaT;

—B XOZIe 00CYXJIEHMs 3a/1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOM TeMbl, MPOOIEMBI,
pemaemMoi 3aa4n, BBICKA3bIBAaTh WJCH, HAIIEJICHHBIC Ha MOHMCK PEIICHHS; COMOCTABISATH CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHUKOB JUainora, oOHapy>KuBaTh Pa3jIMuyue U CXOJCTBO
NO3HIINI; B KOPPEKTHOMH (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

—IPEACTaBIATh PEe3yJbTaThl PELICHUs 3a7ayd, HKCIEPUMEHTA, UCCIIEAOBAHUS, IPOEKTa;
CaMOCTOSITENIbHO BBIOUPATh (POPMAT BBICTYIUICHHS C YIETOM 3aa4 MPE3ECHTAUU U OCOOCHHOCTEH
ayJUTOpPUU.

CotpyanunuecrBo:

—~TOHUMATh ¥ UCIOJIb30BATh MPEUMYILECTBA KOMAHIHOW M WHAWBUIYAIbHOW paboThl mpH
pemeHnr y4eOHBIX 3aja4; MPHHUMATh IEIh COBMECTHOM JIeSTENbHOCTH, IUIAHUPOBAThH
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MPOIIeCC U PE3yIbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIIOJICH;

~Yy4acTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CYXkJeHUsl, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE); BBITIOIHATH CBOIO YaCTh pa0OTHI U KOOPAWHUPOBATH CBOU ACUCTBUS C IPYTHMU
YJIeHAMHU KOMAaHJbl; OIIEHMBATh KaueCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
c(OpMYITHMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamuesnsie Oeticmeus, 0b6ecneuusaom GopmuposanHue cMulClo8bIX
YCMAHOBOK U JICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

—COCTaBIISITh TUIaH, AITOPUTM pPEIIeHHs 3aJa4yl, BBIOMpATh CIIOCO0 PEUICHHS C YYETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTpPOJIb:

—BJIaZICTh HABBIKAMU TTO3HABATEIFHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHMA
U MBICIUTENBHBIX TIPOLIECCOB, HUX pe3yJAbTaTOB; BIAAETh CIIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3ybTaTa PEHICHNsT MAaTeMaTHIECKOW 3a]1auu;

—~TpEeABUICTh TPYJHOCTH, KOTOPhlE MOTYT BO3HHKHYTh IpPU pEIIEHUH 337a4yd, BHOCHUTb
KOPPEKTHBBI B JESITEIPHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

—OIIEHWBATh COOTBETCTBHE pe3yJbTaTa IEIA H YCIOBHSIM, OOBSCHATh NPUYHHEI
JOCTH>KEHUS UM HEAOCTHXKEHHSI Pe3yIbTaToOB JIEATENbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY
MpUOOPETEHHOMY OTIBITY.
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INPEJIMETHBIE PE3YJIBTATDI

10 KUIACC

Yucia ¥ BLIYMCIICHUA:

ONEpPUPOBATH MOHATUSMH: PAIlMOHAIBHOE W JCHCTBUTENBHOE YHCIO, OOBIKHOBEHHAS H
JecATUYHas ApoOb, MPOLIEHTHI,

BBINOJIHATE apH(PMETHUECKUE OTIEPAIMU C PAIIIOHAIBHBIMU U IEHCTBUTEIbHBIMU YHCIIAMH,

BBINOJIHATh NPUOIMKEHHBIE BBIYMCICHMS, HCIOJNb3ys IPaBUIa OKPYIJICHMs, JelaTh
NPUKUAKY U OLIEHKY pe3yJibTaTa BbIYMCICHUM;

OIIEpPUPOBAThH MOHATUAMU: CTENEHb C LEJBIM IOKa3aTeleM, CTaHAapTHas (Gopma 3alucH
JeHCTBUTENIHOTO YHCIIA, KOPEHb HATypajJbHOW CTENEHH, MCIOJB30BaTh MOAXOIANIYI0 (opMy
3alACU JCUCTBUTEIBHBIX YUCEI Ul PEILICHUS IPAKTUYECKUX 3a7a4 U IIPEJICTaBICHNS JaHHBIX;

OIIEpUpPOBATh NOHATUSAMHU: CUHYC, KOCUHYC U TAHT'€HC IIPOU3BOJIBHOTO YIJla, UCIIOJIb30BaTh
3aIlUCh TPOU3BOJILHOTO yIila Yyepe3 0OpaTHbIe TPUTOHOMETPUYECKUE (PYHKIINU.

YpaBHeHus1 U HepaBeHCTBa:

OIIEpUPOBATh MOHATUAMM: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO, LEJI0OE, PAllMOHAIBHOE,
MpPpaLMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHHUE,

BBIIOJIHATh ~ [PeoOpa3oBaHUsl  TPUTOHOMETPUYECKUX  BBIPAKEHUH W pelarhb
TPUTOHOMETPUUECKHUE YPABHEHUS,

BBINOJIHATH IPe0oOpa30BaHuUs BEIPAKEHUH U pelllaTh OCHOBHbIE TUIIBI LIETIBIX, PALIMOHATIBHBIX
U UppaloHalIbHbIX YPABHEHUI U HEPABEHCTB;

IIPUMEHSTh YPABHEHMsI U HEPABEHCTBA AJI PEIICHUS MAaTEMaTHMYECKUX 3a7ad W 3a1ad U3
Ppa3IUYHbIX 00J1aCTe HayKH U pealibHOM JKU3HH,

MOJICJINPOBaTh peaJbHble CUTyallUM Ha S3bIKE aiureOpbl, COCTaBIATH BbIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 3aJlayM, HCCIEI0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUUHA U TPaPUKH:

OINEepPUPOBATH MOHATUAMU: (PYHKIHUS, CIIOCOOBI 3a/jaHNs (PYHKIMH, 00JaCcTh ONpeeNeHus 1
MHO’KECTBO 3HaU€HUN (QYHKIUH, rpa@uK GYHKIMH, B3aUMHO oOpaTHbIe (QYHKIUH,

OIIEpPUPOBATH MOHATUAMU: YETHOCTh U HEUETHOCTD (DYHKLMU, HYIH (PYHKLIUHU, TPOMEKYTKH
3HAKOMOCTOSIHCTBA;

UCMOJIb30BaTh Tpapuky QyHKIMHA U1 peleHns: ypaBHEHUH,

CTPOUTh M YUTATh IpadUKH JMHEHHOM (YHKIMH, KBAAPAaTUYHON (YHKIUHU, CTEIECHHOU
(YHKLUY C LENbIM [TOKa3aTeleM;

UCIOJIb30BaTh rpaduku (GYHKUIUN JUIsl MCCIEAOBAaHUS MPOLECCOB U 3aBUCUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYTruX Yy4eOHBIX MPEIMETOB U PealbHOM KU3HH, BbIpaxaTb (hopMynamu
3aBHCHUMOCTH MEKy BETUYHHAMHU.

Hauana maTeMaTH4eCKOro aHaJmu3a:

ONepUpPOBATh TMOHATUSAMU: TIOCIEIOBATEIBHOCTh, apu@MeTHuecKkas U TeoMeTpuyecKas
IIporpeccuy,

OTIepUPOBATH MOHATUSAMHU: OECKOHEUHO YyObIBAaIOIasi FTe€OMETpHUEcKasl Mporpeccus, cymma
0eCKOHEUHO yOBIBAOIIEH reOMETPUUECKOI IPOrpeccuy;

3aJ1aBaTh MOCJIEI0BATEIHHOCTH PA3IMYHBIMU CIIOCO0aMU;

HCIIOJIb30BaTh CBOMCTBA IOCJIEAOBATEIBHOCTEN U NMPOTPECCUN ISl PELIEHUS pealbHbIX
3a/1a4 IPUKJIAJHOTO XapakTepa.

MHuoxecTBa M JIOTHKA:

ONepUPOBATH MOHITUSIMUA: MHO>KECTBO, ONEPALIUU HAJl MHOKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapar AJis OMMCAaHUs PEATbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELIEHNH 3a/1a4 U3 JPYTUX y4eOHBIX IIPEIMETOB;

OIIEpUPOBATh NOHATHUAMH: ONPEICIICHUE, TEOPEMA, CIIEICTBUE, JOKA3aTEIbCTBO

11 KUIIACC

Yucia ¥ BLIYMCICHUA:
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ONEPUPOBATH MOHATUAMU: HATYPaAIbHOE, 11€JI0€ YUCII0, UCIIOIB30BaTh MPU3HAKU JIETMMOCTH
LEJIBIX YHCEI, PA3JIOKEHHUE YHCIIA Ha IIPOCTHIE MHOKHUTENH ISl PELICHUS 3a/1a4;

ONEPUPOBATH MOHITUEM: CTEIIEHb C PAlMOHAJIBHBIM MOKA3aTEJIEM;

OTIEpUPOBATH IOHATUSMU: Joraprudm Yuciia, 1eCAITUIHbIC U HATypalbHbIC JOrapru(MEIL.

YpaBHeHNsI M HEPABEHCTBA:

MPUMEHSITH CBOMCTBA CTETICHU ISl IPEOOpa30BaHUs BRIPAKEHUH, OIEPUPOBATH MOHATUSIMHU:
MOKa3aTeJIbHOE YPABHEHHUE U HEPABEHCTBO, PEIIATh OCHOBHBIC TUIIBI MTOKA3aTEIbHBIX YPABHEHUI
Y HEPABEHCTB;

BBITIOJIHATE NPE0Opa3OBaHMS BBIPAKEHUH, COACp)KAIIUX JIOTapu(Mbl, ONEPUPOBATH
MOHITHSIMH:  JIOTapU(PMHUUECKOE YpaBHEHHE H HEPABEHCTBO, pellaTh OCHOBHBIC THIIBI
Jorapu(MUIECKUX YPaBHEHUN U HEPaBEHCTB;

HAaXOJUTh PELICHUS IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEepUPOBATh MOHATUSIMH: CUCTEMA JIMHEWHBIX YPAaBHEHUI U €€ pelieHue, UCIOJIb30BaTh
CHCTEMY JIMHENHBIX YPABHEHUM JIJIs PEIICHUS TPAKTUUECKUX 3a/1ay4;

HaxOJUTh PELICHUS MPOCTEHIINX CUCTEM M COBOKYITHOCTEH pallMOHAJIBHBIX YPaBHEHUU U
HEPABEHCTB;

MOJIETIMPOBATh pealbHbIE CUTYallUM Ha S3bIKE aureOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA M CUCTEMBI 11O YCJIOBUIO 3a/1a4M, UCCIEA0BATh TOCTPOCHHBIE MOJIEIIH C
HCITOJIb30BAHUEM aIllapaTta anreopol.

DyHKIUHA U TPaPUKH:

ONEpUPOBATh TOHATUSAMHU: TIEpPUOAUYECKAS (PYHKIMS, MTPOMEKYTKHM MOHOTOHHOCTH
(GYHKIIMHM, TOYKH IKCTpeMyma (YHKIIMH, HauOOJbIIee W HAaUMEHbIIECe 3HAYCHUS (DYHKIMU Ha
MIPOMEXKYTKE, UCTIOTIb30BaTh UX IS UCCIIEeN0BaHMs (PYHKIINU, 3aJaHHOU rpaduKkoMm;

OTMEpUpOBaTh  TMOHATUAMH:  TpadUKH  TIOKa3aTeIbHOW,  JorapuMUUECKOH |
TPUTOHOMETPHUECKUX (PYHKINM, H300pakaTh UX Ha KOOPAWHATHON TUIOCKOCTH U HCIIOJIH30BATh
JUISL pEIEHUS] YPABHEHU U HEPABEHCTB,;

n300pakaTh Ha KOOPAMHATHOM INIOCKOCTH TpaduKy TUHEHHBIX YpaBHEHU U UCIIOJIb30BaTh
UX JUISl pEIICHUSI CHCTEMBI JINHEWHBIX YPABHEHU;

UCIONIb30BaTh Tpaduku GyHKIUN A71 HUCCIeIOBAaHUS MPOILECCOB M 3aBHCHUMOCTEH U3
JIPYTUX YYECOHBIX AUCITUTUIHH.

Hauana MmaTeMaTH4YeCKOro aHaJIu3a:

OTIEpUPOBATH MOHATHSIMU: HEMPEpbIBHAS (HYHKIINS, TPOU3BOAHAS (DYHKIIMH, UCTIOIB30BATh
TeOMEeTPUUECKUN U (PU3MYECKU CMBICI POU3BOIHON TSl pelIeHHs 3a7ay;

HaxOJUTh TPOU3BOJHBIC AIEMEHTAPHBIX (YHKIUMA, BBIYHCIATH MPOU3BOIHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO (PYHKIIUH;

WCIIONB30BaTh TPOW3BOJHYIO JJIsi HCCIEeNOBaHUS (YHKIMM HAa MOHOTOHHOCTH U
HKCTPEMYMBI, TPUMEHSTh PE3yJIbTaThl UCCIEIOBAHUS K IOCTPOCHHUIO IpaUKOB;

WCIMOJIb30BaTh MPOU3BOJHYIO I HAXO0KJACHUS HAWJIYYIIETrO PEIICHUs B MPUKIIAIHBIX, B
TOM YHCJIE COIHATLHO-PKOHOMHYECKHX, 3aJadax,;

OTIEpUPOBATh TMOHATHUSIMH: TEpBOOOpa3Hash W WHTETpall, MOHUMATh TEOMETPUYECKUN |
bu3nUYeCKUil CMBICT HHTETpAA,;

HaxOJUTh TEPBOOOPaA3HBIE DJIEMEHTAPHBIX (DYHKIIMH, BBIYUCISITE HHTETPAT MO (OpMysie
Herorona—Jleiibauna;

pemarh MpUKIAIHbBIE 33a9H, B TOM YHUCJE COIHAIBHO-YKOHOMHUUYECKOTO M (DU3UIECKOTO
XapakTepa, CpeICTBAMUA MAaTEMAaTHYECKOIO aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Neo || HaumeHnoBaHue pa3ziesioB u KonunuectBo yacos
n/n TEM MPOTrpamMMBbl Beero || Kowrp- || Tipaxr- ||
€TOJIBI M (POPMBI OPTaHU3AINH O0YUIeHH. XapaKTePUCTHKA JeSITETFHOCTH 00YIarOIIHXCst
bIC Kue
paboTsI || paboTHI
1 |MuoxectBa 14 2 Hcnoab3oBaTh TEOPETUKO MHOKECTBEHHBIN anmapar Ui OIMCaHUsA X01a PEIICHUs
palMoOHAIBHBIX U MaTeMaTHYECKHX 3a/1a4, a TAKXKE PEAJIbHBIX MPOIECCOB U ABJICHUH, IPH PEIICHUN
JICHCTBUTEIIBHBIX YHCEI. 3a/1a4y U3 Ipyrux y4eOHbIX mpeaMeToB. OnepupoBaTh NOHITUSIMH: PAIMOHATHHOE
PanmonanbHble ypaBHEHHUS YHUCIIO, ICHCTBUTEIBLHOE YHCII0, OOBIKHOBEHHAS APOOb, IECITHIHAS IpOOb,
Y HEpaBEHCTBA MPOIEHTHI. BBIMOIHATH apru(hMETHICCKIE ONIEPALUN C PAMOHAILHBIMA U
JEHCTBUTENbHBIMH YUCIIaMU; IPUOIMKEHHbBIE BBIYUCICHUS, UCIOIB3YsI IpaBuia
OKPYTJICHUSI.
JenaTh NPUKUIKY U OLEHKY Pe3yabTaTa BHIYHCICHUH.
OnepupoBaTh NOHATHIIMU TOXKJIECTBO, YpaBHEHHE, HEPABEHCTRBO;
LIEJI0€ U PAallMOHAIBHOE YPABHEHUE, HEPABEHCTBO.
BbInoHATH Npeodpa3oBaHus LIETbIX U pallMOHATIBHBIX BeIpakeHUl. PemaTth
OCHOBHBI€ THUIIBI LENBIX UPPALUOHATIBHBIX YPABHEHUH U HEPABEHCTB.
IIpuMeHATH paliioHaTbHBIE YPABHEHUS U HEPABEHCTBA JIJISl PEIICHUS
MaTeMaTHYeCKUX 3a7a4 U 3a7]a4 U3 Pa3IMuHbIX 00JacTell HAyKH U peallbHOM KU3HH
2 ||DyHKIUU U TpadUKy. 6 1 OnepupoBarh NOHATHAMM: QYHKIIHS, CIOCOOBI 3aaHUS (PYHKIIMH, B3aUMHO

CreneHs C LETBIM
oKa3arejieM

oOpaTHble PYHKIIMH, 00JaCTh ONPEIETICHHUS] U MHOKECTBO 3HAUeHUN (QyHKIUH,
rpaduk GyHKINU; YETHOCTh U HEUETHOCTDh (PYHKIMH, HYIH (QYHKIIMH, TIPOMEKYTKU
3HAKOIOCTOSIHCTBA.

BoinosHATL npeodpa3oBaHus CTENIEHEN C LIEIbIM NToKa3areneM. Mcnonp3oBath
CTaHAapTHYIO (hopMy 3alucu AeHCTBUTEIbHOrO ycia. PopMyJIMpoBaTh U
WLTIOCTPUPOBATH rpaduuecKu

CBOICTBa cTeneHHON (QyHKLIUU.

BobipazkaTth GopMyaMu 3aBUCUMOCTH MEXy BennunHaMmu. Mcnoab3oBaTh

1M (pOBbIE peCypChI ISl MOCTPOEHUS TpapuKOB GYHKIIMHU U U3YUEHHS UX CBOWCTB
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Ne (|[HaumeHoBaHuE pa3aenoB U KonunuecTBo yacos
n/n TEM MPOTrpamMMBbl Beero || Kowrp- || Tipaxr- ||
€TOJIBI M (POPMBI OPTaHM3AIMH 00YUeHHS. XapaKTePUCTHKA JeSITETFHOCTH 00YIarOIIHXCst
BbIC KHe
paboTHI || paboThI
3 ||Apudmernueckuii KOpeHb 18 1 ®opMyJIMPOBaTh, 3aIMCHIBATH B CHMBOJINYECKOH (hopMe 1 HILJIIOCTPUPOBATH
N—Ol CTENeHHU. NMpUMepaMu CBOMCTBA KOPHS N-0H cTeneHu. BeImoHATh mpeoOpa3oBaHus
Hppaumnonansusie MPPALMOHAIBHBIX BBIPAXKCHUM.
YPaBHEHUS U HEPABEHCTBA Pematb OCHOBHBIE TUIIBI UPPALIMOHAIBHBIX YPAaBHEHUM U HepaBeHCTB. IIpuMeHsaTh
AJISl pellieHUsl Pa3JIMYHbIX 32124 UppalMOHaJIbHbIE YPAaBHEHUS U HEPABEHCTBA.
CTponTb, YNTATh rpaduK KOpPHA N-0if CTENEHu.
Hcnonb3oBath nugpoBbie pecypcebl sl IOCTPOSHUS TpapuKoB QYHKIUHN U
W3YYEHHUs UX CBOWCTB
4 || @opMynbl TPUTOHOMETPUH. || 22 2 OnepupoBarb NOHATHAMM: CUHYC, KOCUHYC U TAHT'€HC IIPOU3BOJIBHOTO YTJIa.
Tpuronomerpuyeckue Hcnonb30BaTh 3aNKUCh [IPOU3BOJIBLHOTO YIila yepe3 oOpaTHbIE TPUTOHOMETPUUECKHE
YpaBHEHUs byHKLIMN.
BbInoHATH Npeodpa3oBaHusA TPUTOHOMETPUUECKUX BbIpaxeHHi. PemaTs
OCHOBHBIE THUIIBI TPUTOHOMETPUYECKUX ypaBHEHUIN
5 |[[TocnenoBarenbHOCTH 5 OnepupoBaTh NOHATHAMM: I10CIIE0BATEILHOCTD, apu(pMeTHIecKas 1
U IPOrpecCuu reoMeTpHuuecKas Mporpeccun; 6eCKOHEUHO yObIBarolas reoMeTpudecKas
nporpeccusi, CcyMmMa 0€CKOHEUHO yObIBaroIel TeOMeTPUYECKON MPOTPECCHH.
3agaBaTh 110C/I€I0BATEILHOCTH Pa3IMUHBIMU CIIOCOOAMH.
IIpumensaTs Gpopmy.ny CJI0KHBIX IPOLEHTOB AJISl PELICHHS 3aa4 U3 pEaJIbHON
MIPAKTHKU (C UCIIOJIb30BAHNUEM KaJIbKYJIATOPA).
Hcnoab3oBaTh CBOMCTBA [10CIEA0BATEILHOCTEN U IPOTrPECCUI
6 HHOBTOpCHI/IC, 00001IeHIe 3 H H
OBIIEE KOJIMYECTBO 34 3
YACOB I10 [TPOTPAMME
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11 KIIACC
Ne || HanmenoBanue pa3zienoB u KonunuecTBo yacos
n/n TEM IPOTrpaMMBbl Beero || Kowrp-|| Tpaxt- |y
€TOJIBI M (POPMBI OPTaHM3AIMN 00yUIeHH. XapaKTePUCTUKA JeSITETFHOCTH 00YIarOIIHXCst
bIC KuUe
paboThl || paboTEI
1 ||Crenens ¢ paunoHaIbHBIM 12 1 ®opMyJIMPOBaTh, 3aIMCHIBATH B CHMBOJINYeCKOH (hopMe 1 HIJIIOCTPHPOBATH
IIOKA3aTeJIEM. NpHMepPaMH CBOMCTBA CTEIICHHU.
[TokazarenbHast QyHKIIHSL. IIpumeHsATH cBOMiCTBA CTENEHU ISl IPEOOPA30BAHUS BHIPAKEHUH.
[TokazarenbHble ypaBHEHUS DopMyIHPOBATH U WITIOCTPUPOBATH rpau4ecKu CBOMCTBA II0KA3aTEIbHOU
Y HEpABEHCTBA GyHKINH.
Pemiatb OCHOBHBIE TUIIBI TI0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB.
Hcnonb3oBath nugposbie pecypesl Ui IOCTPOSHUS TPAPUKOB PYHKIMHA U
U3YYEHHUs UX CBOWCTB
2 |[Jlorapudmuyeckas 12 1 ®opMyJIMPOBATH, 3aIMCHIBATH B CUMBOJINYECKOi (opMe 1 HIJIIOCTPUPOBATH
GbyHKIHS. NpuMepaMu CBOMCTBA Jiorapugma.
Jlorapudmuueckue BbInoHATHL IpeoOpa3oBaHus BEIPAXKEHUH, COAEPIKAIINX JIOTapU(MBIL.
YpaBHEHUS ®opMyJIMPOBATh U WUIIOCTPUPOBATH TpauueCcKH CBOWCTBA JIOrapu(HMUIECKOM
U HEPABEHCTBA byHKINN.
Pemiatb OCHOBHBIE TUIIBI JJOTapU(PMUUECKUX YPABHEHUH U HEPABEHCTB.
Hcnoab3oBaTh 1UGPOBBIE peCYpChI ISl TOCTPOEHUS rpaduKkoB GyHKIUN U
W3yYEHUS UX CBOWCTB.
3HAKOMMTBCS C UICTOPUEH Pa3BUTUS MAaTEMAaTHKU
3 | Tpuronomerpuyeckue 9 1 OnepupoBaTh NOHATHEM IIepuoIUUecKas QYHKIHUS.
(GYHKIIUHU U UX TpapUKy. CTpouthb, aHAJTU3UPOBATh, CPABHUBATH TpadUKU TPUTOHOMETPUUECKUX
Tpuronomerpuueckue GbyHKUINH.
HEpPAaBEHCTBA ®opmyIMpPOBaTh U WIIIOCTPHPOBATH rPagu4yecKH CBOMCTBA
TPUTOHOMETPUUYECKUX (YHKIUH.
Pemarsb npocTeiiiine TpuronomeTpuyeckue HepaseHcTBa. McnmoJib3oBaTh
rpauKH [ pelIeHNs] TPUTOHOMETPUYECKUX HEPABEHCTB.
4  |IIpousBoanas. [Ilpumenenue 24 2 OnepupoBaTh NOHATUAMM. HETIPEPBIBHAS (PYHKLUS; TPOU3BOIHAS (DYHKIUH.

MIPOU3BOIHOMN
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/o

HanmenoBanne pasaciioB u
TEM IIPOTIpaMMbI

KomngecTBo yacos

Bcero

KonTtp-
ble
paboTHI

ITpakt-
KHe
paboThI

MerTtoss! 1 GOpMBI OpraHU3alN 00yUeHH. XapaKTePUCTUKA JeSITENFHOCTH 00YIarOIIHXCsI

Hcnonb30BaTh reOMETPUICCKHA U (PU3HUECKUN CMBICI MIPOU3BOIHOMN ISt
pelIeHus 3a/1ay.

HaxoauTh mpon3BOAHBIC 3JIEMEHTAPHBIX (YHKIUH, BBIYMCISATH TPOU3BOTHBIC
CYMMBI, IPOU3BECHHUS, YaCTHOTO (QyHKIUH. M cmoib30BaTh IPOM3BOIHYIO TS
uccienoBanus PYHKIIMA HA MOHOTOHHOCTh M 9KCTPEMYMBI, MPUMEHSATH
pe3yJbTaThl HCCJIeJ0BAHUS K TOCTPOCHUIO TPapHKOB.

IpuMeHATH TPOU3BOIHYIO I HAXOXK/ICHHUS HAWJTYYILIErO PEMIEHUS B
MPUKJIAAHBIX, B TOM YHCJIE COMAIbHO-2KOHOMUYECKHUX, 3a/1a4yaXx. SHAKOMUTbCS C
HCTOpPHeEH pa3BUTUA MAaTEMAaTHUYECKOTO aHAIN3A

NHTerpai u ero npuMeHeHus

OnepupoBaTh NOHSITUSIMH: TIEPBOOOpA3HAS, UHTETPAIL.

Haxoauthb nepBooOpa3Hble 3JIeMEHTAPHBIX (PYHKIUI; BBIYHCASITH HHTETPA 1O
¢opmyae HeroTona—Jleli6uuna.

3HAKOMHTBCS ¢ HCTOPHEI Pa3BUTH MAaTEMaTUYECKOTO aHATH3a

Cucremsl ypaBHEHUN

12

OnepupoBarbh NOHATHAMM: CUCTEMA JTMHEWHBIX YPABHEHUN U €€ PEILICHUE.
Hcnoab3oBaTh cucTEMyY JIMHEWHBIX YPABHEHHUU JUIS PEIICHUS IPAKTUYECKUX 3a7a4.
HaxoauTth pemeHust IpOCTEHIINX CUCTEM U COBOKYITHOCTEM pPallMOHAIBLHBIX
YpaBHEHU U HEPABEHCTB.

Hcnoab3oBath rpaduku GyHKIUHN 18 pelieHus ypaBHeHH. MoaeaupoBaTh
peasibHble CUTYallUH Ha S3bIKE alNreOphl, COCTABIISATh BHIPAXKEHUS, YPAaBHEHMUSI,
HEPaBEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4, HCCAEA0BATH NOCTPOCHHbIE MO EIH
C UCIOJIb30BAaHUEM alllapara aareopbl

HatypanbHble u 1ienple
qucia

OHepI/IpﬂBaTb NOHATUSIMHU . HATYPAJIbHOE YN CJI0, IEJIOC YMCIIO.
Hcnoan3oBaTh MMPU3HAKH ACIIMMOCTHU LEJIBIX YHUCCII, PA3JIOKCHHUE YUClla
Ha IMPOCTHIC MHOKUTCIIN IJIA pCIICHUS 3a/1a4

[ToBTOpeHue, 06001IIeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

18

PemaTs npuk/IagHble 3a1a4M U3 pa3InYHbIX 001acTe HAYKHU U PeabHOM KU3HU
C TIOMOIIIbIO OCHOBHBIX MOHATUH Kypca ajnreOpbl 1 Hayajl MaTeMaTH4ecKoro
aHaJIM3a.
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No || HaumeHoBaHuU€ pa3aesioB 1 KonnuectBo yacoB
n/n TEM IPOrpaMMBbl Beero || Kowrp-|| Tpaxt- |y
€TOJIBI M (POPMBI OPTaHU3AIMN O0yUIeHH. XapaKTePUCTUKA JEeSITETFHOCTH 00YIarOIIHXCst
bIC Kue
paboThl || paboTHI

BbI0upaTh onTUMalibHbIE CIIOCOOBI BBIYHCICHHMA.

Hcnonb3oBaTh 1J1s pemieHnsi 3a1a4 ypaBHEHUsI, HEPABEHCTBA U CUCTEMbI

ypaBHEHHIA, CBOWCTBA (PYHKINI 1 TpadrKOB
OBUIEE KOJIMYECTBO 102 8
YACOB I10 ITPO'PAMME
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MHNOYPOYHOE IINTAHUPOBAHMUME (3a0uHoe u 04HO-3204HOe 00y4eHue 10-1 u 10-2 kiacc)

10 KJIACC
Ne ypoka
2]
E g E% Tema ypoka IIpakTuyeckas paéora ®dopMa KOHTPOJISA
23 gz
<% ZE
O A
T 3 4 5

MHoxkecTBa PALHOHAJIBHBIX U JIeHCTBUTEJbHBIX Unce. PaninoHajbHbIe YPABHCHHUSA M HCPABCHCTBA

1. PanumonannHble ynciia
2. JelicTBus HaJl pallMOHAJbHBIMUA YUCIAMHU
3. Pemenwne 3anaq Ha TpoOH U3 peaslbHON MPAKTHKH
4. PenieHue 3a1a4 Ha IPOLICHTHI U3 PEAIbHON NPAaKTHUKU
5. JelicTBUTEILHEIC YKCIa
6. BeckoneuyHo yObIBaroIasi reoMeTpryecKast porpeccHs
7. PanponansHble ypaBHEHHUS
8. [Ipuems! perienns ypaBHEHUH Tect
9. MeTton nHTEpBAIOB
10. Pemenne HepaBeHCTB
11. Pemenne HepaBeHCTB
12. MHorouieH oT 0A4HOro Hen3BecTHOro. Teopema bezy. Jlenenne MHOTOUIEHA
Ha MHOTOWIEH
13. Jlenenne MHOro4IeHa HA MHOTOUYJICH Tect
@ynkiuu 1 rpaduku. CTeneHp ¢ LeNbIM NOKa3aTesieM
14, @YHKIMYU U UX CBOMCTBA
15. JIpoOHO-NTMHElHbIE QYHKIMH
16. I'paduku hynkImMit
17. CrenenHast QyHKIHMS C LIEIbIM MTOKa3aTeneM
18. CoiicTBa QyHKIMIH
19. @OyHKIMU U rpaduku Tect
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1] 2 | 3 4
Apudmernueckuii KOpeHb N—oii crenenu. MppanyoHanbHble ypaBHEHUS] M HEPABEHCTBA
20. ApudmMeTHuecKnii KOpeHb HATYPaIbHOU CTETICHH
21. Kopens u3 orpunarensHoro uncia. CBoiicTBa KOpHS
22. Jle#icTBHS ¢ KOPHAMU
23. [IpeoOpa3oBaHye UPPaLMOHAIBEHBIX BEIPAKEHHUH
24. HpparronanbHble ypaBHEHHS
25. WpparmonansHple HEpaBEHCTBA
26. CreneHb ¢ pallMOHAJIBHBIM IIOKa3aTelleM
217. CreneHs ¢ JefCTBUTENBHBIM [TOKa3aTeNeM
28. CreneHb ¢ JeHCTBUTENBHBIM TIOKA3aTeNIeM
29. Crenennast GpyHKIIUS
30. CrnoxHbie QyHKITUH
31. CrnoxHble GyHKIUH
32. [TpeoOpa3zoBanus rpaguxkoB Tect
®opmyitel TpuronoMerpuu. TpUroHOMETpUYECKHE YpaBHEHUS
33. Panuannas mepa yria
34. [ToBOPOT TOYKHM BOKPYT Hauyalla KOOPAMHAT
35. CuHHyC, KOCUHYC M TAaHT€HC yrjia
36. 3HaKM CHHYyCa, KOCHHYCa, TAHTeHCA
37. CBsi3b MEXIY CHHYCOM. KOCHHYCOM, TAHT€HCOM M KOTAHT'€HCOM
38. JlokazarenbCTBO TOXKIECTB
39. [TpoTHBOMIONOKHBIE YTIIBI
40. PopMysl CII0KEHUS Tect
41. CuHyc, KOCHHYC M TaHT€HC JIBOMHOTO yTiia
42. CuHyC, KOCHHYC U TaHT€HC ITOJIOBUHHOTO yIiia
43. DopMyITBl IPHUBEICHHS
44, CyMMa 1 pa3HOCTh CHHYCOB, CYMMa M pa3HOCTh KOCHHYCOB
45, [IpousBeneHne CHHYCOB U KOCUHYCOB
46. O6o0matonwmii ypok "TpuroHomerpuueckue hopmynst” Tect
47. YpaBHEHuUE BUJa COS X = a
48. APKKOCHHYC YrICIIa
49. YpaBHeHHe BHJIA Sin X = a
50. ApkcuHyc yncna
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1 2 3 4
51. YpaBHeHue tg X = a
52. TpuroHomeTpruecKie ypaBHEHHsI, CBOJSIINECS K KBaJPaTHBIM
53. OpmHOPOAHBIE TPUTOHOMETPHUIECKIIE YPAaBHEHUS
54, MeTo/1pI penieHnsI TPHTOHOMETPUIECKHIX YPaBHEHHUH
55, Tpuronomerpudeckue ypaBHeHwus], 3aqaan EI'D
56. TpuroHnomerpuieckue ypaBHeHus], 3agaun EI'D Tect
[locaenoBaTeIbHOCTH U IPOTPECCHU
57. [locnmenoBarensHOCTH, apruhMETHIECKAS TPOTPECCHS
58. I'eomeTpuyeckas nmporpeccus
59. CJ0KHBIe IPOLIEHTHI, BKIIA/IBI
60. CnoXHBIC TIPOIICHTHI, KPEAUTHI
61. CnoXHBIC TIPOIICHTHI, KPEIUTHI
[ToBropenune, o600uIeHNe. Pemenne 3agau
62. Peseps. [loBropenue, ob6o0meHue. Pemenne 3amaq
63. Peseps. IloBropenue, o6ob6menue. Pemenne 3amaq
64. Pezeps. [loBropenue, o6obmenue. Penenne 3amau
65. Peseps. [ToBropenue, obobuieHue. Pemenne 3amaq
66. Pezeps. [loBropenue, o6obmenne. Penenne 3amxau
67. Pezeps. [loBropenue, o6obmenue. Penenne 3amau
68. Peseps. [ToBTopenue, obobuieHue. Pemenne 3amaq
68 MUTOI'O 68 uacoB, W3 HUX YPOKOB, OTBEeeHHbIX HA KOHTPOJIbHBbIE Pad0Thl (TeCTHPOBaHHUeE), - He OoJiee 4
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11 KJIACC (3a04HOe u 04HO-3204HOe 00y4eHue 11-1 kiacc)

Ne ypoka
5 =
i £E8
S| =
=] ©
= gl S s Tema ypoka IIpakTH4eckas padora Dopma KOHTPOJIS
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1] 2 | 3 4 5

CreneHs ¢ palMOHAIBHBIM MoKa3aTeneM. [lokazaTenpHas ¢yHkuus. [lokasarenbHbple ypaBHEHHsI 1 HEPABEHCTBA

1. CreneHb ¢ pallMOHANIbHBIM TTOKa3aTesieM. CBolcTBa cTeneHd. CteneHHas
(GYHKIHMS ¢ pallMOHAIBHBIM OKA3aTeIeM
2. [TpeoOpazoBanue BEIpaKECHUH, COJEPKAIIMX PAIlHOHATBHBIC CTCIICHH
1) [TpeoOpaszoBanue BEIpaXCHUH, COJEPKALIMX PAIlHOHATBHBIC CTCIICHH
3. IloxazaTenbHas GyHKIHS, €€ CBOHCTBA U Ipaduk
4. IloxazaTenpHas GyHKIHSI, €€ CBOHCTBA U Ipaduk
2) [MokazarenbHas QyHKIHSA, ee CBOWCTBA U rpaduK
o. ITokazaTenbHble ypaBHEHUS
6. [Toka3aTenbHble ypaBHEHHS
3) [Toka3zarenbHbIE ypaBHEHHS
1. [TokazarenbHble HEPABEHCTBA
8. [Toka3aTeibHbIC HEPABEHCTRA
9. O6o6maronmii ypok «Ilokazarenbras gynkuus. [lokasarensHble ypaBHEHUS U Tect

HCPABCHCTBA»

Jlorapudmudeckast pynkius. JlorapudmMudeckue ypaBHEHHUs] M HEpaBEHCTBA

10. Jlorapudmer

11. CaoiicTBa JorapupmoB
4) CgoiicTBa orapupmMoB

12. JlecaTHdHBIN ¥ HATYPaIbHBIN JIOTapU(MBI

13. Jlorapudmuueckue GopMybl

14. Jlorapudmuyeckas ¢pynkuus. E€ cBoiicTBa u rpaduk
5) Jlorapudmuyeckas Gpyukius. E€ cBolicTBa u rpaduk
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1 2 3 4
15. Jlorapudmudeckre ypaBHEHHS
16. Jlorapudmudeckre ypaBHEHHS
6) Jlorapudmudeckne ypaBHEHHS
17. Jlorapudmuueckre HepaBeHCTBA
18. Jlorapudmuyeckre HepaBeHCTBA
7) O6o6matonuii ypok «Jlorapudmuaeckas pynkuus. Jlorapudmrraeckne Tect
YpaBHEHHUS 1 HEPABEHCTBAY
Tpuronomerpuueckre GYHKIUU U UX Tpaduku. TpUroHOMETpHUIECKUE HEPaBEHCTBA
19. Tpuronomerpuueckue ¢pyHkiun. O61acTh ONpeAeICHUs] © MHOXKECTBO
3Ha4YCHUI
20. YeTHOCTh, HEUETHOCTh TPUTOHOMETPHUECKUX (DYHKITHIT
21. [TepnogMYHOCTH TPUTOHOMETPHUUECKUX (PYHKITUHA
8) CBoiicTBa TPUTOHOMETPHUYECKUX (DYHKITHI
22. I'paduk kocuHyca 1 cuHyca
23. I'paduku TaHreHCA ¥ KOTaHTEHCA
9) I'paduku TpuroHOMeTprUecKUX (PyHKIHN
24. OO0patHble TPUrOHOMETPHYECKHE PYHKIINH
25. Tpuronomerpuyeckre HepaBeHCTBA
26. Tpuronomerpuueckre HepaBEHCTBA Tect
ITpousBoanas. IIlpuMeHeHHE TPOU3BOIHON
27. HempepriBable QyHKINN
28. Ornpeaenenre Nporu3BOIHON
29. [MpaBuna guddepeHrpoBaHmst
10) [Ipasuna nuddepenuupopanus
30. [IpousBoaHas creneHHON QpyHKIMN
31. [paBuna quddepenimponanus
11) [paBuna quddepenimponanus
32. [Ipou3BogHbBIE 371€MEHTAPHBIX (PYHKIIUHA Tect
33. [IpousBoHAs CIOKHOM QYHKITUH
12) [IponsBoaHast cioxHON (HyHKIMA
34. I'eoMeTprueckuii cMbICT TPOU3BOTHON




YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEX/JEHUE «HACTHAS ILIKOJIA LIOAVIB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
MHH 7807084185 JInmensust KO CITb Ne 1798 ot 15.04.2016 1.

1 2 3 4

13) ['eomeTpuyeckuii cMbICI MPOU3BOIHOM

35. PU3NYECKUI CMBICI TPOU3BOJHON
14) DU3HIECKHUN CMBICT TPOW3BOTHOMN

36. MOHOTOHHOCTH (QYHKIIMH

37. MOHOTOHHOCTH (PYHKIIMH

38. DKcTpeMyMbl HYyHKIIUU
15) OKCTpeMyMBbI (PyHKITUU

39. Haunmensbinee u Hanbonpiee 3HaueHUE (yHKIUU
16) Hawnmensuiee 1 HanOosbiniee 3Ha4eHNE (PYHKITHN

40. [Toctpoenne rpadukos GpyHKITHI

41. [Moctpoenue rpadukos GyHKINH

42. [TpumeHneHue MPOU3BOTHOM [T HAXOXKACHHS HAMITYUIIIETO PEIICHHs B

OPHUKJIAIHBIX 33/1a9aX, IS OMPEICIICHNS] CKOPOCTH TPOIiecca, 3aJaHHOTO
(dhopmyJioii nim rpad)ukomM

17) IIpumMeHeHue IpOn3BOIHOM Il HAXO0XKACHMS HAMITYYIIEro PELLICHUS B Tect
MPUKJIAJHBIX 3a/1a49aX, Ul OIPEEIIEHUs] CKOPOCTH MpoIiecca, 3aaHHOTO
hopmyoit unm rpadgukom

WHTerpai u ero npuMeHeHus

43. IlepBooOpa3snas. Tabmuia nmepBoOOpa3HBIX
44, [IpaBuna HaxOXKIEHHS TTEPBOOOPAZHBIX
18) [IpaBuna HaxOXKIEHHS TTEPBOOOPA3ZHBIX
45, ®opmyna Hetorona-Jlelibanma
19) ®opmyna HeroTona-JleitOnuma
46. WnTerpan, reoMeTpuuecKuii CMBICIT HHTErpalia
47. WuTerpan, GU3NUECKUt CMBICI HHTETpaia
20) WuTerpan, reoMeTpuiecKuil 1 GU3NUECKUI CMBICI HHTETpasia
48. ®opmyna Hetorona-Jleiibnnna Pemenne 3amaq Tect
Curcrembl ypaBHEHHH
49. Cucrembl THHEHHBIX YpaBHEHUH
21) Cucrembl TMHEWHBIX YPaBHEHUN

50. Pemienne NPUKIIAAHBIX 3a1a4 C IOMOIIBIO CUCTCMbI JIMHEHHBIX ypaBHeHI/Iﬁ
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1 2 3 4
51. Pemenue nmpuknanHeIX 3aa4 ¢ MOMOIIBIO CUCTEMBbI JIMHEHHBIX YpaBHEHHUH
22)
52. CucTeMbl 1 COBOKYITHOCTH LIEJIBIX, PAIIMOHAIBHBIX, HPPALHOHATIBHBIX,
MOKAa3aTeNbHBIX, JJOTapu()MUUECKUX YPAaBHEHUI U HEPABEHCTB
53. CHuCTeMBI U COBOKYITHOCTH LIETIBIX, PAIMOHABHBIX, HPPAHOHATBHBIX,
HOKAa3aTeNbHBIX, JJOrapu(MUIECKUX YPaBHEHHUH 1 HEPaBEHCTB
23) CucTeMbl U COBOKYITHOCTH LIEJIBIX, PAIIMOHAIBHBIX, HPPAHOHAIBHBIX,
MOKAa3aTeNbHBIX, JJOTapU(MUUECKUX YPABHEHUI W HEPABEHCTB
54. Hcnonp3oBanue rpadukoB QyHKIMIA A pelICHUS YPaBHEHUH U CHCTEM
55. [IpuMeHeHne ypaBHEHHUI, CHCTEM M HEPABEHCTB K PELICHHI0 MaTeMaTHIECKUX
3a7a4 W 3a]a4 U3 Pa3In4HbIX 00JIacTel HAYKH U PeabHOM KHU3HU
56. [TpumeneHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHIO MATEMaTHYECKIX
3a]a4 ¥ 3aj1a4 U3 Pa3Iu4HbIX 001acTel HAYKU U PEalIbHOM XKU3HU
24) IIpumeHeHue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMaTHYECKUX Tect

3a[a4 ¥ 3aJa4 U3 pa3NuyHbIX 00JacTell HAyKH U peaJbHOM KU3HH

HatypanbHble U Liesble yucna

57. HarypanbHble u 1enbie ynciia B 3aJja4ax U3 peajibHOM )KU3HU
25) HatypanbHble u nesple yucia B 3aa4ax U3 peajabHOM KU3HH
58. ITpy3HaKy 1eTMMOCTH LIENbIX YUCEI
26) [Tpu3HaKU 1ETMMOCTH LIETBIX YHCET
59. Pemrenue 3amau
27) Penienue 3anau Tect
IToBTOpeHme, 06001ICHNEe, CUCTEMATH3AINUS 3HAHUI
60. Uucna v BEIYKCIICHUS
61. [IpeobpazoBanust BeIpaskeHUH
62. Pemenue ypaBHeHuit
63. Pemenune ypaBHenuit
64. Pemenue HepaBeHCTB
65. Pemenue HepaBeHCTB
66. I'padukn pyHKINH

67. I'paduxu pynkIMit
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68. Pemrenue 3agau

28) Pemrenue 3agau
29) Perenue 3amau
30) Perrenue 3anau
31) [ToBTOpenue, 06001IeHNE, PE3EPB
32) IToBTOpenue, 0000IIICHHE, pE3EPB
33) IToBTOpenwue, o6o0IIeHNE, pe3epB
34) IloBTOpeHue, 0000IICHUE, PE3EPB

68 34 | UTOI'O: 102 u3 HUX YPOKOB, OTBEJICHHBIX HA KOHTPOJIbHbIE PadoThHI (TECTHPOBaHHUE), - He DoJiee 4




YACTHOE OBIIEOBPA3OBATEJIBHOE YUPEXIEHUE «HACTHAS LHKOJIA LHHOAWB»

Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 Jlnnensust KO CITb Ne 1798 ot 15.04.2016 1.

IIpoBepsiembie TpeOOBaHNUS K Pe3yIbTaTaM OCBOSHHS OCHOBHOM
obpazoBarensHOM mporpammsl (10 kirace)

Kon [IpoBepsieMble IpeAMETHBIC PE3YIbTATHl OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOMN
MIPOBEPSIEMOTO MIPOTPaMMBI CPETHETO O0IIero 00pa3oBaHMs
pe3ynbTaTa
1 Uwncna 1 BEIYUCICHHS
11 OnepupoBaTh  MOHATHSAMH:  pallMOHAILHOE W JCHCTBUTEIBHOE  YHUCIIO,
' OOBIKHOBEHHAS M JICCATHIHAS IPOOb, IPOIICHTHI
12 BeimonHaTh aprudMeTHUecKie onepanyui ¢ paioHATBHBIMEA U JEHCTBUTEIHHBIMH
' YUCIaAMU
13 BhImonHATh TPUOMMKEHHBIE BBIYUCICHHS, WCIOJB3YS MpaBHia OKPYTJICHUS,
' JIeaTh IPUKHUIKY U OIIEHKY Pe3yJibTaTa BEIYUCICHUI
OnepupoBaTh MOHATHAMU: CTENEHb C IETBIM TIOKa3aTeseM, CTaHaapTHas Gopma
14 3aMMcy ACWCTBUTEILHOTO YHUCIIA, KOPEHh HATYpPAIbHON CTENEHH; HCIOIB30BaTh
' MOIXOJATIYIO (hOpMY 3aITMCH AEHCTBUTENBHBIX YUCEI JUIS PEIICHHUS TPAKTHIECKAX
3a7a4 U MpEACTABJICHUA JaHHBIX
OnepupoBarh MOHATHSIMH: CHHYC, KOCHHYC W TaHT€HC HPOU3BOJIEHOTO YTIJIa;
15 KCII0JIb30BaTh 3aMuCh MIPOU3BOJIBHOTO yria yepes oOpaTHbIE
TPUTOHOMETpUYECKHE (DYHKITUH
2 YpaBHeHHS 1 HEPABEHCTBA
OnepupoBaTh TMOHATHSMH: TOXAECTBO, YPaBHEHHE, HEPABEHCTBO, IIEIOE,
2.1 panroHaNIbHOE, HPpAIlMOHATBHOE YPaBHEHIE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
ypaBHEHUE
29 BremonHaTe mpeoOpa3oBaHUS TPUTOHOMETPHUUECKHUX BBIPAKEHUH U penathb
' TPUTOHOMETPUIECKHUE YPaBHEHUS
BeImonHATE TpeoOpa3oBaHusl IEJbIX, PAlUOHAIBHBIX W UPPAMUOHAIBHBIX
2.3 BBIpQXXCHHI W  pellaTh OCHOBHBIE THUIBI IIENBIX, pPAIMOHAIGHBIX H
UpPpaAIMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB
24 [IpuMeHsSTh ypaBHEHHS M HEPaBEHCTBA YIS PEUICHUS MAaTeMaTHYeCKHX 3a/a4 U
' 3a/1a4 U3 pa3IMYHBIX 00JIACTEH HAYKU U PEaTbHON YKH3HH
MopnenupoBath peanbHbIE CUTYallMX Ha SI3bIKE allreOpbl, COCTABIIATh BBIPAKEHUS,
2.5 ypaBHEHUS1, HEPABEHCTBA I10 YCIOBHIO 3a]1a4H, UCCIIEI0BATh IOCTPOCHHBIE MOJICITH
C MCIIOJIb30BAHUEM ariapara anreopsl
3 OyHKIMY U rpaguKu
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OnepupoBarh TOHATUSAMHU: (YHKIHSA, CIOCOOBI 3amaHus (YyHKIUH, 00JacTb

3.1 OTpeJieNieHNsT 1 MHOXKECTBO 3HaueHW (yHKuuu, rpaduk (yHKIWH, B3aUMHO
oOpatHble PyHKINH
39 OnepupoBaTh MOHATHSIMU: YETHOCTh M HEYETHOCTh (YHKUUH, HYIH (YHKIUH,
' IIPOMEXKYTKHU 3HAKOIIOCTOSHCTBA
3.3 Hcnonb3oBath rpaduky GyHKUWHN U peLIeHUs] ypaBHEHUN
34 Crpouts W 4WTaTh TpaQuKH JMHEHHOW (YHKIMH, KBaIpaTHYHOW (YHKIIHH,
' CTETIEHHON (PYHKIMHU C LIEJIBIM NIOKa3aTesieM
Hcnonw3oBats rpaduku QyHKITUHN IS KCCIIEIOBAHHS IPOIECCOB U 3aBUCHMOCTEMH
35 OpU PEUICHWH 33Jad W3 JPYTHX YYeOHBIX MpPEIMETOB M peajbHON >KWU3HH,
BBIpaKaTh (YOPMYIaMu 3aBUCHMOCTH MEXy BEJIMUMHAMHU
4 Hauana marematndeckoro aHamm3a
41 OnepupoBarh  MOHATUSAMH:  IIOCIEAOBAaTENBHOCTh,  apupMeTHdecKass U
' reoMeTpuuecKas Iporpeccuu
42 OnepupoBaTe  MHOHATHUAMHU:  OECKOHEYHO  yObIBarolas  reoMeTpHYecKas
' nporpeccusi, cyMMa OECKOHEUHO YOBIBAIOIIEH reOMETPHUECKON POrpeccun
4.3 3agaBaTh HOCJIEAOBATEIBHOCTH PA3IMYHBIMU CIIOCO0AMU
44 Hcnonb30BaTh CBOWCTBA IOCIENOBATEIBHOCTEH M HPOTPECCHid AJISl peleHHs
' peanbHBIX 33/1a4 MPUKIIATHOTO XapakTepa
5 MHoXxecTBa U JIOTHKA
51 OrnepupoBath MOHATUSIMU: MHOXKECTBO, OTIEPAIlUN HAJ MHOXECTBAMU
59 Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapar AJisi OMUCAHUS PeabHBIX
' HPOLIECCOB U SABJICHUM, IPH PEIICHNH 33134 U3 IPYyTUX y4eOHBIX IPEIMETOB
5.3 OnepupoBath MOHITUSME: OTIPENIEIEHUE, TEOpeMa, CIIEJICTBUE, J0KA3aTeIhCTBO
6 Teopust BepOATHOCTEH U CTATUCTHKA
6.1 YuTaTh U CTPOUTDH TaONHUIIBI  JUATPAMMBI
6.2 OnepupoBaTh TOHATHAMHU: CpejiHEe apu(MeTHUecKoe, MeInaHa, Haubolbliee,
' HaMMEHbIlIee 3HaYCHUE, Pa3Max MAaCCHBa YHUCIIOBBIX JaHHBIX
OmepupoBaTh MOHATHSAMHU: CIIYYaHHBIA OKCIIEPUMEHT (OMBIT) M CIydailHOE
6.3 COOBITHE, DIIEMEHTapHOE COOBITHE (PJEMEHTAPHBIM MCXOM) CIYy4YailHOTO OIBITA;

HaXOOUTb BEPOATHOCTH B OIIbITAX C PaBHOBO3MOKHBIMHA CJ'Iy‘lafIHBIMH CO6BITI/I$IMI/I,
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HaXOoOuTb W CpPaBHUBATHL BCPOATHOCTHU cOoOBITHII B HU3YUCHHBIX CJ'Iy‘-IaI\/'IHI)IX
OKCIICPpUMEHTaX

Haxomute u (1)OpMyJ'II/Ip0BaTB COOBITHSL: NnepeccUycHuc n O6’BCI[I/IHCHI/IG JaHHBIX

6.4 coObITHIA, CcOOBITHE, MPOTHBOIIOIOKHOE JaHHOMY COOBITHIO; TIOJIH30BATHCA
quarpammamu Ditnepa u GopMyIon cJI0KEHHUS BEPOSTHOCTEH MPH pELICHUH 33134
OnepupoBarh MOHATHSMHU: YCJIOBHAs BEPOSITHOCTb, HE3aBHCHUMBIE COOBITHS

6.5 HaXOJUTh BEPOSATHOCTH C MOMOIIbIO MpPaBUJIa YMHOXKEHHsI, C TIOMOIIBIO JIepeBa
CITy4aifHOTO OTIBITA

6.6 [TpuMeHATh KOMOMHATOPHOE MPAaBUIIO YMHOXKEHUS [TPH PELICHUH 3a7a4
OnepupoBarh MOHATUSIMM: HCIBITAHHE, HE3aBUCHMBIC HCIIBITAHUS, CEPHS

6.7 UCTIBITAHUM, ycmexX M HeyAadya; HaXOOUTh BEPOSITHOCTH COOBITHH B CepHH

' HE3aBHCHUMBIX UCTIBITAHUH J0 MIEPBOT'O yCIleXa, HAXOAUTh BEPOSITHOCTH COOBITHI B
cepuu ucnblTaHuM bepHymiu

6.8 OnepupoBaTh MOHITUSME: ClIydaifHasi BeMUWHA, PACTIPEICICHUE BEPOSTHOCTEH,

' JuarpamMma pactpeaeneHus
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IIPsIMasi, MIOCKOCTh
79 [IpuMeHATP aKCHOMBI CTEPEOMETPHUH M CJIEACTBHS W3 HHUX IPH PELICHUU
' TEOMETPUUYECKUX 3aa4
73 OnepupoBaTh MOHATUSAMU: NApAJJIEIBHOCTh U MEPIEHAMKYISIPHOCTD MPSIMBIX H
' TUTOCKOCTEN
74 KnaccupuuupoBaTh B3aMMHOE pAacClONOXKEHWE MPSMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBarh MOHATUSMH: ABYTPAHHBIA YroJl, IpaHH JABYTPAHHOTO yria, pedpo

7.5 JIBYTPaHHOTO yTJjla, JIMHEWHBIA YroJl JBYI'PaHHOIO Yyrja, TpaiycHas Mepa
JBYTPAHHOTO yTia

76 OnepupoBaTh TOHSATHSIMHU: MHOTOTPAHHHMK, BBIMYKIbIA W  HEBBITYKIIbIHA

' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUIIBHBIH MHOTOTPaHHUK
77 Pacno3HaBaTh OCHOBHBIE BHJBl MHOTOTPAaHHUKOB (TIHpaMuia, NpU3Ma,
' NPSMOYTOJIEHBIN Mapasuiesienuiea, Kyo)
KrnaccugurmpoBaTh MHOTOTpaHHUKY, BHIOMpas OCHOBAHUS JUIsl KIacCHPHUKAIIUU

7.8 (BBIIYKIIBIE W HEBBIMYKIIBIE MHOTOTPAHHUKH, TPaBWIbHBIE MHOTOTPAHHUKH,
npsMBbIC 1 HAKIIOHHBIE TTPU3MBI, TIapaliIesIeuIe bl )

7.9 OnepupoBath MOHATUAMU: CEKYIasl INIOCKOCTh, CEUCHHE MHOTOTPaHHUKOB
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OOBACHATD IIPUHIUIIBI ITIOCTPOCHUA CEUYCHUM MHOT'OI'PaHHUKOB, UCIIOJIB3YS METO

7.10

ClIe/I0B

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM CIIE/IOB, BBIIOJHATH (BBIHOCHBIE)
7.11 TUIOCKHE YePTEXU U3 PHUCYHKOB MPOCTBIX O0OBEMHBIX (HUTYp: BUI CBEPXY, COOKY,

CHH3Y

Pemarp 3amaun Ha HAXOXKJICHHE T'€OMETPUYCCKHX BEIUYMH IO 00paslaM WU
aJToOpUTMaM, TPHUMEHSS HW3BECTHBIC AHATUTHYCCKHEC METOIBI IIPH PCEIICHUH
7.12 CTaHIApPTHBIX MaTEeMaTHYECKUX 33/1a4 Ha BBIUMCIICHUE PACCTOSTHANA MEXIY ABYMS
TOYKaMH, OT TOYKH JO TPsSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUTUBAIOIIUMUCS MIPSIMBIMHI

Pemarn 3aJa4d Ha HaXO0XJACHUC TCOMCTPHUYCCKHUX BCIUYHH II0 o6pa3uaM HIIn
ajroputMaM, IMNPUMCHAA MH3BCCTHBIC AHAJIMTUYCCKUC MCETOALI IIPpU PCUHICHUN
7.13 CTaHNApPTHBIX MaTeMaTHYeCKUX 3aJa4 Ha BBIUMCICHHE YIJIOB MEXIY
CKPELIMBAIOIIMMHUCA MPAMBIMH, MEXAY MpPAMOM U IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTAMU, ABYTI'PAHHBIX YTJIOB

Bbruucnsate 00beMbl W IUIOIIAAM TIOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma,
7.14 nupamMuia) C TOpPUMEHEHHEM (QOpMyJ, BBIYUCISATH COOTHOLICHUS MEXKIY
IUTOIIAJSIMU TTOBEPXHOCTEH, 00beMaMHt TT0100HBIX MHOTOTPAaHHHUKOB

OHepI/IpOBaTB IMMOHATUAMU: CUMMETPUSA B MMPOCTPAHCTBE, HECHTP, OCh U IJIOCKOCThH

7.15

CUMMETPUH, LEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTyPBI

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPHPETHPOBaTH  HMH(pOpMammo O
7.16 NPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTypax, IPEACTaBICHHYIO Ha YepTexax U

PHCYHKax

[IpumeHsTh TeoMeTpuyeckue (akThl IS PEHICHUs] CTEPEOMETPUYECKHX 3ajad,
7.17 NPEANONaralIiuX HECKOIBKO IIaroB PpEIIeHUs, €CIU YCIOBHS TPHMEHEHHS
3aJlaHbl B IBHOU opme

[lpumenaTs  mpocTeiiiie  OporpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-

7.18
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPY PEIICHUH CTEPEOMETPHUECKUX 3314
719 [IpuBoauTE IpUMEPBI MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U KHU3HH,
' pacrno3HaBaTh NPOSBICHNE 3aKOHOB T€OMETPHUHN B MICKYCCTBE
[IpumMeHsTh TONyYeHHBIE 3HAaHUS HA MPAKTUKE: AaHaJIM3UPOBaTh peajbHbIC
CUTyallul W TPUMEHATh H3ydeHHBIE TOHATHS B TPOIECCE TOWCKA DPEUICHHS
720 MaTeMaTHYecKu Cc(OPMYJIMPOBaHHONH NpPOONEeMBl, MOJETUPOBATH pEajbHbIC

CUTyallUM Ha S3bIKE TE€OMETPHM, HCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
WCIIOJIb30BaHIEM I'€OMETPHUECKUX TIOHATHH U TEOPEM, arnmapara anredpsl, pemarhb
MIPaKTUYECKUE 33]1a4H, CBSI3aHHBIE C HAXOKIEHUEM I'€OMETPUUECKUX BEJIMUUH

MpoBepaemble 31eMeHTbl cogepkaHua (10 Knacc)
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Kon [IpoBepsemblil 351IeMEHT CoJiepKaHUS
1 Uwncna 1 BEIYHCICHUS
PanmonansHbie yncina. OOBIKHOBEHHBIE U ACCATHYHBIE JPOOH, TPOLIEHTHI, OECKOHEYHBIC
11 nepuoguueckue Ipobu. Apupmerndeckue Omnepanuyd C PaldOHAIBHBIMH YHCIAMU,
' nmpeoOpa3oBaHUs YHUCIIOBBIX BBIpaxkeHWH. llpumMmeHenme npoOeld W MPOIEHTOB IS
peleHns NPUKIaJHbIX 3334 U3 Pa3UUHbIX OTpaciell 3HaHUH 1 peabHOMN KU3HH
JetictBuTenpHBIC Yncia. ParmoHaNbHBIE W HppAIlMOHATLHBIC YHCTa. ApHUPMETHICCKUE
1.2 omepauuu C JCHCTBUTENbHBIMH 4YHciaaMu. lIpuONibKeHHbIE BBIYMCICHHS, NpaBUIia
OKPYTJICHUS], IPUKUAKA U OLICHKA Pe3yJIbTaTa BBIYUCICHUH
Crenenp ¢ nensiM nokazatenem. CtangapTHas GopMa 3amucu JeCTBUTEIHHOTO YHCIA.
13 Hcnonp3oBanue moaxoismeil (Gopmbl 3amucH IEHCTBUTEIBHBIX YUCEN ISl PELICHUS
NPaKTUYECKUX 33134 U IPEACTaBICHHUS JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypanbHOH creneHu. JleiicTBus c apupMETHISCKUMHU
' KOPHSIMH HaTypaJbHOW CTENEHU
15 CuHycC, KOCHHYC U TaHT€HC YHCIIOBOT'O apryMeHTa. ApPKCHHYC, apKKOCHHYC, aPKTAHT€HC
' YHUCIIOBOTO apryMeHTa
2 YpaBHEHHS U HEPABEHCTBA
2.1 ToxkecTBa U TOKAECTBEHHbIE IPE0OPa30BAHMUS
29 [MpeobOpazoBaHre TPUTOHOMETPUUECKUX BhIpakeHHH. OCHOBHBIE TPUTOHOMETPUYECKUE
' bopmyIIbl
23 VYpaBHeHHe, KOpeHb ypaBHEHHWs. HepaBeHCTBO, pelieHHEe HepaBeHCTBa. Merton
' MHTEPBAJIOB
24 Penrenue niensix u ApoOHO-paIMOHATIBHBIX YPaBHEHHI 1 HEPABEHCTB
25 Pemenue nppaunoHaabHBIX YpaBHEHHN 1 HEPABEHCTB
2.6 Pemenne TpUroHOMETPUYECKHUX YPaBHEHUH
27 [IpuMeHeHre ypaBHEHNH W HEPABEHCTB K PEHICHUIO MAaTeMaTHUYECKHUX 3aJlad W 33/1a4 U3
' Pa3IMYHBIX 00JIACTEN HAYKU U PealbHOM KU3HU
3 OyHKIMH U rpaduku
3.1 OyHK1yst, criocoOs! 3ananus pynkuun. ['paduk hynkunu. BzanmHo oOpaTHbie QyHKINT
32 Ob6nacTte onpeaeneHnss © MHOKecTBO 3HaueHni ¢pyHkuuu. Hymu ¢pynkuun. [IpomexyTku

3HAKOIIOCTOSHCTBA. YETHEIC M HCUCTHEIC (I)yHKLII/II/I
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Crenennas (hyHKIUS ¢ HaTypaJbHBIM W IEJBIM TOKa3aTejeM. Ee cBoWicTBa W rpaduk.

3.3 N .
CBoiicTBa 1 rpadyiK KOpPHS N-Oi CTENCHU
34 Tpuronomerpuueckass OKPYXHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX (YHKUUH
' YHCIIOBOTO apryMeHTa
4 Hayana maTeMaTH4eCcKOTo aHanu3a
41 TlocnegoBaTenbHOCTH, CIOCOOBI  3amaHus  IOcjeaoBaTeabHOCTEH. MOHOTOHHBIE
' MI0CJIE0BATENLHOCTH
Apudmernueckass W = TreoMeTpudeckas Imporpeccud. beckoHeuHO — yObIBaromas
472 reomerpudeckasi mporpeccuss. CymMma OeCKOHEYHO YOBIBAIOMIEH Te€OMETPHUIECKOM
' nporpeccun. @opmysa CI0KHBIX TPOLEHTOB. Vconbp30Banne Mporpeccuu AJis peeHus
pEaNbHBIX 3a7a4 MPUKIAJIHOTO XapaKkTepa
5 MHokecTBa 1 JIOTHKA
MHoXxecTBO, onepaluu Haja MHOKecTBaMHU. J(uarpammel Diinepa - Benna. [Ipumenenue
5.1 TEOPETHUKO-MHOKECTBEHHOI'O arnapara Jisi ONMCAaHUs PeaJIbHBIX MIPOIIECCOB U SIBICHUH,
NP peLICHUH 3a7a4 U3 JPYTruX y4eOHbIX IPEAMETOB
5.2 Omnpenenenue, Teopema, CICICTBUE, T0Ka3aTSIbCTBO
6 Teopus BEpOSITHOCTEN U CTaTUCTHKA
IIpencraBienue OaHHBIX C MOMOILIBIO Tabnui U auarpamm. CpeaHee apuMeETHUECKOE,
6.1 Me/rMaHa, HauOoJblllee U HauMEHbIllee 3HAYCHUS, pa3Max, TUCIEpPCUsi U CTaHIIapTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOpPOB
CrnyyaitHble SKCIIEpUMEHTHI (OTBITHI) M CIlydailHble COOBITHS. DJIeMEHTapHbIe COOBITHA
6.2 (ucxompl). BeposTHOCTB ciydaitHOro coObITHS. BIM30CTH YacTOTBI M BEPOSTHOCTH
' coObiTiil. Cny4aiiHble ONIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.
BeposiTHOCTH COOBITHI B ONBITAX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSIMU
63 Omnepauuun Haj cCOOBITUSAME: MepeceueHne, 0ObeANHEHNE, TPOTHBOIOIOKHBIE COOBITHS.
' Huarpamms! Oitniepa. @opMyiia ClI0kKEHHU BEPOATHOCTEN
6.4 VYcioBHas BEpOATHOCTb. Y MHOKEHHUE BEPOSATHOCTEH. J[epeBo CiTydalfHOrO 3KCIIEpUMEHTA.
' ®dopmyna nmosHoH BepoaTHocTH. HesaBucumble coObITHS
65 Kombunaropnoe npasuino ymHoxxenus. [lepectanoBku u pakropuain. Yuciao coyeTaHui.
' Tpeyronbnuk Ilackans. @opmyna 6unoma Herotona
BunapHbIi ciiy4yaiHBIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucuMble UCTIBITAHUSL.
6.6 Cepusi HE3aBHCHMBIX MCIIBITAaHUH 710 TIepBOro ycnexa. CepHsi HE3aBUCUMBIX UCIIBITAaHHUM

bepnynnu
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6.7

Crnyuaitnass BenwmumHa. Pacmpenenmenume BeposTHocTed. [lmarpamma pacmpeneneHus.
[Tpumeps! pacripeieicHuid, B TOM YUCIIe TEOMETPUICCKOE M ONHOMHUAIBHOS

T'eomerpus

7.1

OCHOBHBIE MTOHATHSI CTEpeoOMeTprHr. Touka, IpsMasi, TNOCKOCTh, TPOCTpaHcTBo. [TonsTue
00 aKCOMaTHYEeCKOM MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U CIICICTBUS
U3 HUX

7.2

B3aumHoOe pacnonokeHue IpsMBIX B IPOCTPAHCTBE: NEPECEKAONINecs, MapauIeIbHbIE U
cKpeluBarolecs npsiMole. [lapannenbHOCTh IPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
MapaJuleabHBbIE IPAMBIE B IPOCTPAHCTBE, MAPAIUIEIBHOCTD TPEX NPSAMBIX, IapalIENbHOCTb
MPSIMOM U MIIOCKOCTH. YTJBI C COHANPABICHHBIMU CTOPOHAMHU, YTOJI MEXAY NMPSIMBIMU B
npocTtpaHcTBe. I[lapannenbHOCTh IUIOCKOCTEW: NapajuieNibHble IUIOCKOCTH, CBOWMCTBa
napajienbHbIX Tockoctell. [Ipocreiimme mpocTpaHCTBeHHBIE GUTYPHl Ha TIOCKOCTH:
TeTpa’ap, KyO, mapansenenuies, IOCTPOSHHE CeUeHUH

7.3

IlepneHauKyJIApHOCT IPSIMOW M IUIOCKOCTH: IEPHEHAMKYJSpPHbIE IpPsSMbIE B
MIPOCTPAHCTBE, NPAMBIE NapajlIeNbHbIE U MEPNEHANKYISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHANKYIJIIPHOCTH IPSIMOM U INIOCKOCTH, TEOpPEMa O IPSMOM IEpIEHIAUKYIIIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJ MEXAY NPSIMOHW U INIOCKOCTBIO, BYI'PAaHHBII
YTOJI, INHENHBIN YrOoa ABYTPAHHOTO yria. [lepnenauKkynsp 1 HaKIOHHBIE: PACCTOSHUE OT
TOYKH 1O TJIOCKOCTH, PAacCTOSIHHE OT MPSIMOM A0 IUIOCKOCTH, MPOeKUusl (Urypsl Ha
IJIOCKOCTh. [leprneHuKyISIPHOCTh IIIIOCKOCTEH: INPU3HAK IEPHEHAMKYJISIPHOCTH JBYX
miockocted. TeopeMa o Tpex nepneHIuKyIsapax

1.4

IlonsTe MHOTOTpaHHHKAa, OCHOBHBIE 3JEMEHTHl MHOTOIPAaHHUKA, BBIMYKIbIE W
HEBBINYKJIbIE MHOTOIPaHHUKH, pa3BEpTKa MHOrorpanHuka. [IpusmMa: n-yromapHas npusma,
rpaHd M OCHOBAaHUS NPU3MBI, NpsAMas U HAKIOHHAs NOPU3MbI, OOKOBas W IOJIHAs
MOBEPXHOCTh MNpHU3MBL. [lapannenenunen, NpSAMOYTONbHBIN MapajuleNenune]] U €ero
cBoiicTBa. [lnpamuaa: n-yronpHas nupamMu/ia, TpaHd U OCHOBaHHE THPaMUIbI, OOKOBas U
MOJIHAsl TIOBEPXHOCTh INHPAMHJBI, NMPABWIbHAs M YCEUYEHHas NHpaMuAa. OJEMEHTHI
npu3Mbl M nupamuibel. llpaBuibHBIE MHOTOTPAaHHHKH: TIOHATHE IPABHIBHOTO
MHOTOTpPaHHUKA, TpaBUJbHAs TpHU3Ma | [paBWIbHas NHUPaMUAA, IPaBUIbHAS
TpeyrojbHas MUpaMuaa M MpaBHIbHBIN TeTpa’ap, KyO. IlpeacraBienne o npaBHIbHBIX
MHOTOTPaHHUKAX: OKTadAp, ToAeKasap U ukocadap CedeHus Npu3Mbl U MUPAMHUBI

7.5

CI/IMMC’I‘pI/IH B HOPOCTPAHCTBE: CUMMETPUA OTHOCHUTCIBbHO TOYKH, HpﬁMOﬁ, IIJIOCKOCTH.
DJIEMEHTBI CUMMCTPHHU B IMPpaAMUJaX, HapalICJICIIUIICAaX, [IPABUIJIbHBIX MHOT'OI'PaAHHUKAX

7.6

Brruunciienne 35eMeHTOB MHOTOIPaHHUKOB: pedpa, uaroHaiu, yrisl. [lnomans GokoBoi
MOBEPXHOCTH U MOJTHOW OBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIAIb OCHOBaHHM, TEOPEMA O
OOKOBOW TOBEPXHOCTH TMpPSIMOW TpU3MBL [Inomiaap OOKOBOH IMOBEPXHOCTH U
MOBEPXHOCTH TPaBUIBHON MUPAMUIBI, TEOpeMa O IUIOMAAN YCEUEHHOH NIHpaMUIbI.
[onsaTne 06 o6beme. OOBEM MUPAMUIBI, TPU3MBI

1.7

HO,E[O6HBIC TCJIa B IIPOCTPAHCTBE. CooTHomeHHs MCKAY IUIomaasaMu HOBCpXHOCTCﬁ,
o0beMaMHu HO}:[O6HBIX TCI

IIpoBepsiembie TpeOOBaHMSI K pe3yIbTaTaM OCBOCHUS OCHOBHOU
obpazoBarensHOM mporpammsl (11 kirace)
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Kon [TpoBepsiemMble IpeMETHBIE PE3yIbTaThl OCBOCHHUS OCHOBHOM 00pa3oBaTebHON
MIPOBEPSIEMOTO MIPOTPaMMBI CPETHETO O0IIero 00pa3oBaHMS
pe3yibTaTta
1 Uwncna 1 BEIYHCICHUS
OnepupoBaTh MOHATUSAMH: HATypalbHOE, LEJI0€ YHCIO; UCIONb30BaTh IPU3HAKU
11 JENUMOCTH LEJBIX YHCEJ, Pa3loKEHHE 4YHCJIA Ha IMPOCThIE MHOXHUTEIH IS
pereHus 3a1a4y
12 OnepupoBaTh MOHATHUEM: CTETIEHb C PALMOHAIBHBIM ITOKa3aTeIeM
13 OnepupoBarh MOHATHAMHU: JIOTapUPM UHCHA, OECATHYHBIE W HATypalbHbIE
' norapuMbl
2 YpaBHeHHS 1 HEPABEHCTBA
[TpumensaTs cBoiicTBa cTemeHW AJisi MpeoOpa3oBaHMs BBHIPAXKCHUH, ONEpUPOBATH
2.1 MOHATHAMU: [IOKA3aTENbHOE YPABHECHHE U HEPABEHCTBO; PELIATh OCHOBHBIEC THIIBI
MIOKA3aTeNbHBIX YPAaBHEHUH U HEPABEHCTB
BomonHaTe  mpeoOpa3oBaHUs  BBIPQXKEHHWI,  coAepKallMX  JIorapuQMbl;
2.2 OIIEepUPOBATh MOHATUSAMHU: JIOTApUPMHUIECKOE YPaBHEHHE U HEPAaBEHCTBO; pelaTh
OCHOBHBIC THITBI JIOTAPU(PMUIECKUX YPAaBHCHUH H HEPABEHCTB
2.3 HaxonuTs pemienns NpocTeHIINX TPUTOHOMETPUIECKUX HEPABEHCTB
24 OnepupoBarh MOHATUSMH: CHCTEMa JIMHEHHBIX YPAaBHEHHH U €€ pelleHHE;
' MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH JUIS PELICHUS IPAKTHYECKHX 3a1a4
25 HaxonuTh pemeHus MpOCTEHWIIMX CHCTEM M COBOKYIHOCTEH palHOHAJIBHBIX
' YpaBHEHUH U HEPABEHCTB
MopaenupoBath peajbHble CUTYallMu Ha SI3bIKE anreOpbl, COCTABIATh BBIPAKEHUS,
2.6 ypaBHEHUS, HEpPaBEHCTBA M CHCTEMBl IO YCJIOBUIO 3aJadud, HCCIeI0BaTh
MOCTPOCHHBIE MOJICIH C HCIIOJIh30BaHMEM armapara aireopbl
3 OyHKIMY U rpauKu
OnepupoBaTh  MOHATUSAMH:  NepuUogWYecKas  (QYHKOMS,  NPOMEXYTKU
31 MOHOTOHHOCTM (YHKIHH, TOYKH OKCTpeMyMa (yHKUMH, HauOoibliee M
' HavMEHbIllee 3HA4YeHUs (QYHKIUH Ha MPOMEXKYTKE, HCIOJNB30BaTh HX JUIS
McclenoBaHns (QyHKINH, 3aJaHHON TpauKoM
OnepupoBaTh NOHATHAMH: TpadUKH TIOKAa3aTeIbHOW, JOorapuMUIECKOd W
3.2 TPUTOHOMETPUYECKUX (DYHKIIMH; N300pakaTh X Ha KOOPAMHATHOMN IJIOCKOCTH M

HCIIOJIb30BATh JIs1 pCUICHUS ypaBHeHI/Iﬁ " HCPABCHCTB
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N3o0paxath Ha KOOPAWHATHOHM IIOCKOCTH TpadWKW JTHHEHHBIX YPaBHEHUN H

3.3 . .
WCIIOJIb30BaTh UX JJIsl PEILICHUs] CHCTEMBI IMHEHHBIX YpaBHEHUH
34 HUcnons3oBaTh rpaduku pyHKINH A7 HCCIIeTIOBAHMS ITPOIIECCOB U 3aBUCUMOCTEH
' U3 JIPYTUX YIeOHBIX TUCITUILTUH
4 Hayana maremMaTideckoro anammsa
OneprupoBaTh TOHATHSMU: HEMpepbIBHAas (YHKIWSA, TPOW3BOAHAS (DYHKIIHM;
4.1 HCITOJIB30BaTh TEOMETPUICCKUN M (DU3MIECKHI CMBICIT IIPON3BOAHON MIJIsT PEIICHHS
3a1a4
42 Haxomute mpow3BOJHBIE 3TEMEHTApHBIX (DYHKIHH, BBIYHUCIATH IMTPOU3BOIHBIC
' CYMMBI, IPOU3BECHHUS, YACTHOTO (PYHKITUHA
43 Hcnonp30BaTh MPOU3BOAHYIO U HCCIEAOBAaHUSA (HYHKIIMM HA MOHOTOHHOCTH H
' IKCTPEMYMBI, PUMEHSTH PE3YJIbTaThl HCCIEAOBAHHS K TIOCTPOCHUIO rPpa)uKoB
44 Hcnonp30BaTh NPOW3ZBOMHYIO IS HAXOXKIACHHWS HAWIYYIIETO pEIICHHS B
' NPUKJIATHBIX, B TOM YHCJIE COUATBFHO-9KOHOMHUECKUX, 3a/1a4ax
45 OnepupoBaTh  TOHATHUSIMH:  [EpBOOOpa3Hass ®W  WHTErpaj;  I[OHUMAThH
' reOMETPUUCCKHI U (PU3MYECKUI CMBICT HHTErpaia
16 Haxomute mepBooOpa3Hble 31€MEHTapHBIX (YHKIHA, BBIYHCISATH WHTETpall 110
' dopmysie HeroToHa - JleliOHuIa
47 Pemrate mpuknamHble 3aJaud, B TOM YHCJIE COIHAIbHO-DKOHOMHYECKOTO H
' (du3nUecKoro xapakrepa, CpeJICTBAMH MaTEMAaTHIECKOTO aHaJH3a
5 Teopust BepOITHOCTEH U CTATUCTHKA
51 CpaBHUBaTh BEPOATHOCTH 3HAYCHWH CIy4ailHOW BENMYHHBI MO PACIIPENICICHUIO
' WJIU C TIOMOIIIBIO IHarpamMm
OnepupoBaTh NOHATHEM MaTEMaTHYECKOTO OXKHJIaHUS, IPUBOJUTD IPUMEPHI TOTO,
5.2 KaK MPUMEHICTCS MaTeMaTH4ecKoe OXKHIaHWe CIyYaliHOW BEJIMYHMHBI, HAXOJUTh
MaTeMaTHYecKoe OKHJIaHUE 110 JAHHOMY paclpe/elICHHIO
5.3 NmeTs npeacTaBiIeHne 0 3aKOHE OONBITUX YHCET
5.4 Wmets npeacraBieHre 0 HOPMaJILHOM pacipeesieHHN
6 I'eomerpus
OnepupoBaTh TMOHATUSMH: IHJIHHIpPUYECKAs TOBEPXHOCThb, 0Opa3yrolnme
6.1 HWIAHAPUYECKOW  MOBEPXHOCTH,  IWJIMHAP, KOHHYECKass  IOBEPXHOCTH,

o0pasyromye KOHUIECKO! TTOBEPXHOCTH, KOHYC, chepriecKas MOBEPXHOCTb
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6.2 Pacnio3HaBaTh Tena BpaieHus (IIHIHHAP, KOHYC, chepa U map)
6.3 OOBACHSTH CIIOCOOBI MTONYYCHHUS TEJ BPAICHUS
6.4 KrnaccudpuuupoaTh B3auMHOE pacnoioxkenne chepsl U II0CKOCTH

OnepupoBath MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA
6.5 CerMeHTa, IIapoBOM CIIOH, OCHOBAHKE LIAPOBOTO CJIOSA, BBHICOTA LIAPOBOIO CIOA,
1apOBOM CEKTOP

Breruucnsats 00beMBI 1 Iomaaun HOBCpXHOCTCﬁ TCJI BpalllCHHs, TCOMCTPUICCKUX

6.6
TeJ ¢ mpuUMeHeHueM (popmy
6.7 OnepupoBaTh MOHSATHSIMHU: MHOTOTPAHHUK, BIIMCAHHBIA B c(epy U ONUCAHHBIN
' oxo1o ctepsl, cepa, BimcaHHAsI B MHOTOTPAHHUK HJTH TEJIO BPAIIEHHS
6.8 BBIMHCISATE COOTHOIICHUS MEXIYy IUIONIANIMUA TOBEPXHOCTEH U 0OBbeMaMmu
' MOTOOHBIX TE
6.9 N300paxark u3ydaemblie (GUTYPBI OT PYKH U C IPUMEHEHHEM MTPOCTHIX YEPTEKHBIX
' WHCTPYMEHTOB
6.10 BbImonHsATh (BBIHOCHBIE) TUIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX
' ¢buryp: Buz cCBepxy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHUS
W3Bnekarb, WHTEPHpPETUpPOBaTH M  NPEOOPa3oBbIBATH  WMHPOPMAIMIO O
6.11 IPOCTPAHCTBEHHBIX T€OMETPUUECKHX (PUTYpaX, MPEICTaBICHHYIO Ha YepTexax

pHUCYHKaxX

[IpumeHsTH TeoMeTpuyeckue (GakThl I PEHICHUs CTEPEOMETPUYECKHUX 3ajad,
6.12 NPEOJIaTalONIMX HECKONBKO IIaroB pEeNIeHUs, €CIU YCJIOBUS MPUMEHEHUs
3aJlaHbl B IBHOU opme

6.13 OnepupoBaTh NOHATHEM: BEKTOP B POCTPAHCTBE

BrimonsaTs HeﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHUA BECKTOPOB U YMHOXCHUA

6.14 o

BEKTOpa Ha YUCII0, OOBSCHSITh, KAKUMH CBOWCTBAMU OHH 00J1aJIat0T
6.15 IIpuMeHsATH MpaBUIIO MapaUIEIENHIIEAA TP CI0KEHUH BEKTOPOB

OneprpoBarh MOHATHSIMH: JI€KapTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP,
6.16 MOJZlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIrod MEXIY

BEKTOpPaMHU, CKAIIPHOE IIPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI

Haxomuth CyMMy BEKTOPOB M TPOW3BEICHHE BEKTOpPA HA YHCIIO, YTOI MEXTY
6.17 BEKTOpPaMH, CKaJSIPHOE TPOM3BENCHHE, pACKIaAbIBaTh BEKTOP IO JBYM
HEKOJTMHEAPHBIM BEKTOpaM
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6.18 3amaBaTh INIOCKOCTh YPAaBHEHNUEM B IEKapTOBOH CHCTEME KOOPANHAT
6.19 Pemate mpocreiime reoMeTpHuecKHe 3adadd Ha IMPUMEHEHHE BEKTOPHO-
’ KOOPIWHATHOTO METOa
PemaTp 3a7aun Ha JOKA3aTeNbCTBO MAaTEMATHUECKUX OTHOLICHUH M HAXOXKICHHE
6.20 FCOMETPHUYCCKUX BEJIMYUH 10 00pasliaM WM airopuTMaM, IPUMEHSS H3BECTHHIC
METO/BI IIPH PELICHUH CTAaHJAPTHBIX MaTEMaTUYeCKUX 3a7ad
6.1 [lpumensaTs  mpocTedImMe  NMpPOrpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI MTPU PELICHUH CTEPEOMETPHUECKHX 32124
6.92 [IpuBOANTH MpHUMeEpHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE W KHU3HH,
' pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHSTh TONMyYeHHbIE 3HAHHS Ha TIPAKTUKE: aHAIN3UPOBATh pPEaJIbHbIC
CUTyallld M TPUMEHATh HM3YYEHHBIE IOHATHS B TMPOILECCE IMOUCKA PEIICHHS
6.23 MaTeMaTH4eckl CQOPMYIMPOBAHHON MPOOIEMBI, MOICIHPOBATH pPEAbHbBIC
' CHTyallul Ha $3bIKE TEOMETPHH, HCCIEeI0BaTh MOCTPOCHHBIE MOJEIH C
WCIIOJIb30BaHUEM T€OMETPUIECKUX MOHITUH U TeOpeM, amnmapara anreOpbl, pemarhb
NPaKTUYECKUE 3a]]a9H, CBS3aHHBIC C HAXOXKJICHUEM T€OMETPUYECKUX BETUIHH
[IpoBepsiembie amemenTs cofepxanns (11 kmacc)
Kon IIpoBepsieMblid AIEMEHT COACPKAHUS
1 Yucna u BEIYUCICHUS
11 Harypanbabie u nensie yncna. [Ipu3Haku 1eMMOCTH HEeNbIX YHCel
1.2 CrerneHs ¢ palioHaJIbHBIM MTOoKa3aTesneM. CBOMCTBA CTEeHN
13 Jlorapudm unca. JlecsiTHiHbIe M HATYpalIbHbIE JIOTapu(MBbI
2 VYpaBHEHHUSI M HEPABEHCTBA
2.1 [IpeobpasoBanue BIpasKeHUH, COIEPKAIIUX JIOTApUPMBI
2.2 [IpeobpazoBanue BIpaKEHUH, COJIEPIKAIUX CTETICHN C PAIIMOHAIBHBIM TIOKa3aTelleM
2.3 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [loka3zarenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMudeckue ypaBHEHHUS ¥ HEPABCHCTBA
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Cucrembl JTHHEWHBIX ypaBHEHHU. PemreHne mMpuKIamHBIX 337ad C ITOMOIIBIO CHCTEMBI

2.6 N .
JMHEHHBIX YpaBHEHUH
2.7 CucTeMbl U COBOKYIIHOCTHU PAllMOHAIBHBIX YPABHEHUH U HEPABEHCTB
28 [IpuMeHeHne ypaBHEHHH, CUCTEM M HEPAaBEHCTB K PELICHHIO MAaTEeMaTHYECKHUX 3a1ad U
' 3a/1a4 U3 Pa3INdHBIX 00JIACTeH HAYKN U PeaTbHON KI3HH
3 OyHKIMK ¥ rpaduku
Oynknust. [lepuognueckne ¢yHkunu. I[IpoMeXyTKM MOHOTOHHOCTH — (DYHKIIHH.
3.1 Makcumymbl 1 MUHUMYMBI (yHKIIH. Hanbonbiee n HanMeHbInee 3Ha9eHne (pyHKITUN
Ha NIPOMEXKYTKE
3.2 Tpuronomerpudeckne GyHKIIH, UX CBOMCTBA U TpaPUKU
3.3 [TokazarenbHas u norapupmudeckas GyHKINHU, UX CBOWCTBA U Tpaduku
3.4 HcnonpzoBanue rpadukoB GpyHKIMN AT pelieHUs] ypaBHEHUI U IMHEWHBIX CUCTEM
Hcnonp3oBanue rpagukoB QYHKIUNA UIS HCCIEIOBAaHHS MPOIECCOB M 3aBHCUMOCTEH,
35 KOTOpbIe BO3HHMKAIOT MPU PELICHUH 3aJad U3 APYTHX YU4EOHBIX MPEAMETOB U pealibHON
KUZHH
4 Hauana maremaTHueckoro aHammsa
4.1 Henpepsisable hyHkunu. MeToa HHTEPBAJIOB AJIS PELICHHs] HEPAaBEHCTB
4.2 [IpousBoanas dyHkiun. ['eomeTprudeckuii u GU3NIECKHIA CMBICIT TIPOU3BOTHON
43 [MpounsBoaHbIE AyIeMEeHTapHBIX (GYyHKIUH. DPOpPMYITbI HAXOXKIESHHUS TPOU3BOJHON CYMMBI,
' MPOU3BENEHHS U YaCTHOTO (hYHKIIUH
44 [MpumeHeHue TPOU3BOIHOMN K HCCIIEIOBAHUIO (PYHKIIUI HA MOHOTOHHOCTD U KCTPEMYMBI.
' Haxosxnenne HanOoubIIero 1 HaMMEHbBILETo 3HAYCHUS! PYHKIMH Ha OTPe3Ke
45 [IpuMeHeHre TPOU3BOJHON Il HAXOXKICHHUS HAMIYYIEr0 PEIeHHs B MPUKIATHBIX
' 3agadax, sl OnpeesIeH sl CKOPOCTH Ipoliecca, 3aJaHHoro (OopMyJIOi nim rpadukom
4.6 ITepBoobpaznasi. Tabwnia mepBooOpa3HBIX
47 WnTterpan, ero reomerpudeckuii 1 (U3MUECKUH CMBICH. BbrumcieHne HMHTErpana mo
' ¢dopmyinie HetoToHa - JleliOHuIa
5 Teopust BepOATHOCTEH U CTATUCTHKA
YucnoBele XapaKTEPUCTHKH CIy4YalHBIX BEJMYMH: MAaTEeMaTHUECKOE OXKUAaHUE,
5.1 JUCIepcuss W CTaHIAPTHOE OTKJIOHeHHWe. I[IpumMepbl NpUMEHEHWs MaTeMaTH4eCKOIro

OXXHUaHHusA, B TOM YUCJIC B 3a1a4ax U3 IMOBCETHEBHOM KHU3HU. MaTeMaTH4YeCKOE 0XKHIaHNE
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OMHApHOW CIy4YailHON BeIMYWHBL MaTeMaTHYeCKOS OXKHIAHUE CYMMBI CIydalHBIX
BEeITMIMH. MaTeMaTHIEeCKOe OKUIAaHUE U TUCIICPCUS TE€OMETPUIECKOTO i OMHOMHATILHOTO
pacnpeneneHuin

5.2

3aKkoH OONBIINX YHCENl U €T0 POJib B HAayKe, MpHUpoJie U obmecTBe. BoIOOpoUHBIl MeTOx
HCCIIEIOBAaHUI

5.3

[Ipumepsl HEMPEPBIBHBIX CIIyYalHBIX BennduH. [IoHATHE O MIOTHOCTH pacIpeleNeHusI.
3ajgaun, TPUBOIALIME K HOPMalbHOMY pacmpenencHuto. [loHsTHE O HOpPMAaTbHOM
pacnpeneneHiu

I'eomerpus

6.1

[unuHAprYecKas MOBEPXHOCTh, 00pa3yrollHe MMINHIPUIECKONH IMOBEPXHOCTH, OCh
MWIMHIPUYCCKOW TMOBEpXHOCTH. [lwnMHAp: OCHOBaHUS W OOKOBas IOBEPXHOCTH,
00pas3ymolnas ¥ oCh, IJIOab OOKOBOU U MOJHOW MOBEPXHOCTH

6.2

Konnveckas moBepXHOCTh, 00pa3ylolHe KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOH moBepxHocTH. KoHyc: ocHOBaHue U BeplIrHa, 00pa3yroas U och, IUIOLIA/Ib
0OOKOBOI1 1 ITOJTHOM TTOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00Pa3yIOIie U BEICOTa, OCHOBAHHS
1 OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: umeHTp, paguyc, AUaMeTp, IUIOMAAb MMOBepxHOCTU chepbl. Biaumuoe
pacronioxenue chepsl 1 INIOCKOCTH, KacaTelbHas INIOCKOCTb K cdepe, MIomanb chepsl

6.4

I/I306pa)KCHI/Ie TCJI BpallICHUs Ha IJIOCKOCTH. Pa3BepTI<a HWJIMHApPA U KOHYCa

6.5

KomOuHanmu Ten BpalieHHss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHUK, ONMCAHHBIA OKOJIO
cdepsl, cdepa, BorcaHHass B MHOTOTPaHHUK, WK TEJIO BPAILIEHHS

6.6

IMonstue 00 oOwbeme. OCHOBHBIE CBOWCTBA 00BEMOB Tei. TeopemMa 00 oObeme
NPSMOYTOJILHOTO MapayyieNienumeia U cieAcTBUs u3 Hee. O0beM IWIMHIpPA, KOHYCA.
O6mwem mapa u mwomans chepsl

6.7

HO,I[O6HI>IC TCJIa B IIPOCTPAHCTBE. CooTHomeHHs MCXKAY IUIomaasaMu HOBerHOCTeﬁ,
o0beMaMHu HO}:[O6HBIX TCI

6.8

Ceuenuss mwiuHIpa (MApajUIebHO W NEPHEHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapasuienbHOE OCHOBAHUIO U IIPOXO/ISILEE Yepe3 BEPIINHY), CeUEHHs L1apa

6.9

BexTop Ha rutockocTy U B ipocTpaHcTBe. CI0kKEHNE U BEIYUTAHUE BEKTOPOB. Y MHO)KEHUE
BEKTOpA Ha 4ucio. PasziokeHne BEKTopa 10 TpeEM HEKOMIUIAHApHBIM BekTopaM. [Ipasuiio
napajuienenunena. PemieHne 3anad, CBA3aHHBIX C NPUMEHEHUEM IIpaBUJl JEHCTBUH C
BEKTOpaMu

6.10

IlpsimoyrosnibHass cucremMa KOOpJAWHAT B mpocTpaHcTBe. KoopJIWHATBI  BEKTOpA.
IIpocTeiimue 3aaaun B KOopAUHATaX. YOI MeX Ay BekTopaMu. CKaasipHOE IPOU3BEICHUE
BEKTOpOB. BbIuncieHne yrioB MexAy MNOpsSMBIMEH U IUIockocTsMmu. KoopauHatHO-
BEKTOPHBIN METOJ PY PELICHUN F€OMETPUUECKUX 3a/1a4
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IIposepsiemsie Ha EI'D mo maTemMaTike TpeOOBaHUS
K pe3yJbTaTaM OCBOCHHUS OCHOBHOIN 00pa3oBaTeILHOMN MPOrpaMMbI
CpeIHero o0Iero oopa3oBaHus

Kon
MPOBEPSEMOT0O
TpeOoBaHUS

[IpoBepsieMble TpeOOBaHUS K MPEIMETHBIM Pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pazoBaTeILHOM MPOTPaMMBI CPEIHETO O0IET0 00pa3oBaHUs

BrajgeHne MeTomaMHu JI0Ka3aTeNbCTB, AITOPUTMAMH PELICHHS 3a/ad; YMEHHE
(GopMyIHpOBaTh U OMEPUPOBATH MOHATUSMHU: ONPEICICHUE, aKCHOMa, Teopema,
CIIE/ICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCHIbHBIC (DOPMYIHPOBKH;
IPUMEHATh UX; yMeHHe (OpPMYIUpOBaTh OOpaTHOE W MPOTHBOIOIONKHOE
YTBEPXKICHUE, INPUBOIUTH MPUMEPBI U KOHTPIPUMEPHI, HUCIOIL30BaTh METOJ
MaTeMaTHYeCKOU WHAYKIUK, TPOBOAUTL JOKA3aTCIbHBIC PACCYXIACHUA IIpU
pCIICHUH 3a]1a4, OLCHUBATh JIOTHYECKYIO MPABHIBHOCTh PAcCyXICHHN; YMEHHE
OIICpHUpPoOBaATH IIOHATHUAMM: MHOXECTBO, IIOAMHOXECTBO, ornecpanumn Haxqg
MHOXCCTBAMH; YMCHHE HUCIIOJIb30BaTh TeOpeTI/IKO'MHO)KCCTBCHHI:Jﬁ arrmapar i
OIKCAaHUsI PeabHBIX MPOLECCOB U SIBICHUIA U PH PELICHHUH 33/1a4, B TOM YUCIIE U3
JPYTUX y4eOHbBIX MPEIMETOB; YMEHUE ONEPHPOBATH MOHATHAMHU: rpad, CBI3HBIN
rpad, JepeBo, UK, rpad Ha MIIOCKOCTH; YMEHHUE 3a7aBaTh U OMUCHIBATH rpadbl
pa3IUYHBIMU COCOOaMH; UCIIONIB30BaTh rpadbl IPH PELICHHUH 33124

YMeHue onepupoBaTh MOHATUSIMU: HATyPAJIbHOE YUCIIO, LIEJI0€ YHCIIO, CTETEHD C
LEJIbIM TOKa3aTeeM, KOPeHb HATypajdbHOU CTENEHH, CTEHEHb ¢ palMOHAIBHBIM
MOKa3aTeNIeM, CTENICHb C JISHCTBUTEIBHBIM ITOKa3aTeNneM, Jiorapu(M dncia, CHHYC,
KOCUHYC M TaHI'€HC MPOMU3BOJIBHOTO YHUCJA, OCTATOK MO MOAYJ0, PallMOHAIBHOE
YWCIIO, HPPALMOHAIBHOE  YMCIIO, MHOXECTBA  HATypaJbHBIX,  IIEJIBIX,
palMOHANIBHBIX, JACUCTBUTENBHBIX YHCEN; YMEHUE HCIOJIb30BaTh MPU3HAKU
JICIIMMOCTH, HAaWMEHBIIUNA OOLIUI JENUTENb W HauMEHbIIee o0llee KpaTHOE,
aJIFOPI/ITM EBKJ’II/I}Ia HpI/I peHIeHI/II/I 3aJa4, 3HAKOMCTBO C paanquMH
MO3ULMOHHBIMA CHUCTEMaMH CUMCIEHUS; YMEHHE BBIIOJHITh BBIUHUCICHUE
3HaueHWH W TpeoOpa3oBaHHs BHIPAKEHHH CO CTENEHSIMH M JorapudmMamu,
npeoOpa3oBaHus JPOOHO-PAIlMOHANBHBIX BBIPAKECHUH; YMEHHE OIEPHUPOBAThH
MOHATHUSAMU: MOCIEI0BATEILHOCTD, apupmeTnieckas nporpeccus,
TeOMeTpHUEeCKasi Tporpeccus, OECKOHEYHO YOBIBalOIIas TreoMeTphdecKas
Mporpeccusi; yMEHUE 3aJiaBaTh IOCJIEI0BATEIILHOCTH, B TOM YHCJIE C MTOMOIIbIO
PEKYPPEHTHBIX (OPMYII; YMEHHUE ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCa, MOAYJb U apryMEHT KOMIUIEKCHOIO 4HUCIa,
(hopMa 3armmMcH KOMITJICKCHBIX YHCeNl (reOMeTpHYecKas, TPUTOHOMETpPHYECKas U
anreOpauyveckas); yMEThb IPOW3BOAMTH  apu(METHYECKHE JECHCTBUS C
KOMIUIEKCHBIMM YMCJIaMU; MPUBOJNUTH MPUMEPHI HCIIOIB30BaHUS KOMIUIEKCHBIX
YHCe; ONEPUPOBATh MOHATHAMU: MaTpulia 2 X 2 U 3 X 3, onpeaenuTenb MaTPULIbL,
T€OMETPUUYECKUI CMBICH ONPEETUTENS

YMeHue  omepupoBaTh ~ HOHATHUAMH:  palUOHANbHBIE, HPPALUOHAIBHEIE,
MOKa3aTeNIbHbIC,  CTENEHHBIE,  JorapupMuU4eckue,  TPUTOHOMETPUUYECCKHE
YpaBHEHUS W HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEPHUPOBATH IMOHATHSIMHU:
TOX/IECTBO, TOXJIECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHIE, HEPABEHCTBO, CHUCTEMA
YpaBHEHUI M HEPaBEHCTB, PaBHOCHUJIHLHOCTh YPaBHEHWH, HEPABEHCTB U CHCTEM;
YMEHHE pellaTh ypaBHEHHs, HEPaBEHCTBA W CHUCTEMBI C TIOMOIIBIO Pa3TMIHBIX
MIPUEMOB; PEIIaTh YPABHEHUS, HEPABCHCTBA U CUCTEMEI C TApaMETPOM; IPUMEHSITh




YACTHOE OBIIEOBPA3OBATEJIbHOE YUPEX/IEHUE «HACTHAS HIKOJIA LIOAVB»
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
MHH 7807084185 JIutiensust KO CITB Ne 1798 ot 15.04.2016 .

ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JIJISl PELICHUS MaTeMaTHYEeCKUX 3allad U
3a/1a4 U3 Pa3INdHBIX 00JIACTeH HAYKN U PeaTbHON YKU3HH

YMeHue onepupoBaTh HOHATHAMH: QYHKIUS, YeTHOCTD (QYHKIMH, IEPUOTUIHOCTD
(GyHKIMH, OTPaHWYCHHOCTh (PYHKINH, MOHOTOHHOCTh (PYHKIHUH, IKCTPEMYM
¢yHkuuy, HamOonbllee W HaWMEHbIIee 3HAYeHHs (DYHKIUHM Ha TPOMEXKYTKE,
HempepbiBHAS (QYHKIUS, aCUMITOTHI Tpaduka (QyHKIMH, TepBas U BTOpas
MPOM3BOAHAS (DYHKITUHM, T€OMETPUUIECKUil U (PM3UUECKUI CMBICT TPOU3BOIHOM,
nepBooOpa3Hasi, OMpPENeNeHHBI WHTETPAl; YMEHHE HaXOJUTh ACHMIITOTHI
rpaduka (yHKIUH; YMEHUE BBIYMCISATH IPOU3BOAHBIE CYMMBI, MPOU3BEICHUS,
YaCTHOTO M KOMIO3HUIINY (DYHKINH, HAXOIUTh ypaBHEHHE KacaTelbHOH K TpaduKy
(GyHKIIMM;, yMEHHE HAaXOIWUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIIHI, yMEHHE
UCIOJb30BaTh  MPOU3BOJHYIO JUIS  HCCIeIOBaHHMA  (DYHKIUH, HaXOIUTh
HanOOJbIINE U HAMMEHbBIIINE 3HAaUYeHHsT (PYHKIUIT; CTPOUTH TPaQHUKi MHOTOUICHOB
C WCHOJB30BaHWEM almapara MaTeMaTHYeCKOTO aHalW3a, MPUMEHSTH
MPOU3BOAHYIO IS HAXOXKIACHHUS HAWIYUIIErO PEIIeHUS B MPHUKIATHBIX, B TOM
YHCJIE COUANTBHO-YKOHOMUYCCKUX U (PU3MUYCSCKUX 3a]1auax; HaXOJUTh TUIOIIAIH 1
00BeMBI (UTYp C TIOMOIIBI0 WHTETpajia; MPUBOIUTE MPUMEPHl MaTEMATHYECKOTO
MOJICTTMPOBAHHS C TIOMOIIBI0 AU P epeHITHATEHBIX YPaBHEHUN

YMeHue omepupoBaTh MOHATUSAMHU: Trpaduk (yHKIHH, oOpaTHas GYHKIHS,
KoMmo3unus ~ (GYHKIWA, JWHEHHas (QyHKIWsS, KBagpaTudHas  (QyHKIHA,
panvoHanbHas QyHKIWsS, CTETIEHHAs (QYHKIUs, TPUTOHOMETpUYecKrue (YHKINH,
oOpaTHBIE TPUTOHOMETpHYECKHE (DYHKIMHM, TIOKa3aTeNbHas U JIorapupmMudeckas
(GYHKIMH; YMEHWE CTPOUTHh TpadUKH W3YYEHHBIX (QYHKIHMH, BBIIOIHITH
npeoOpa3zoBanus rpadukoB (QYHKIMH, HCIOJIB30BaTh TIpaduKu I H3YUCHUS
MPOIIECCOB U 3aBUCUMOCTEMH, TIPH PEIICHUH 33/1a4 U3 APYTHX YUeOHBIX PEMETOB
M 3aJad M3 PEATbHOM JXHM3HHW; BBIpaKaTh (OPMYJIaMH 3aBUCHMOCTH MEXKIY
BEJIMYMHAMH; HCIIOJB30BaTh CBOMCTBA M rpapukyd (QYHKIUH U1 penIeHus
ypaBHEHHUH, HEPABEHCTB U 33jiau ¢ MapaMeTpamMu; H300pakaTh Ha KOOPJMHATHON
TUIOCKOCTH MHOKECTBA PELICHUH YpaBHEHUH, HEPABEHCTB U HX CUCTEM

YMeHue pemiath TEKCTOBBIE 33J]a4M Pa3HBIX THIOB (B TOM YHCIIE HA MPOLEHTHI,
JIOJIM ¥ YaCTH, Ha JBIKEHHE, padOTy, CTOMMOCTb TOBApOB U YCIIYT, HAJIOTH, 331241
u3 O0JIACTH YINpaBlCHHSA JHWYHBIMH M CEeMEHHbIMH (PMHAHCAMH); COCTaBIISTH
BBIpQXXECHHS, ypaBHEHHs, HEPAaBEHCTBA M WX CHCTEMBI II0 YCIOBHUIO 3aJlauH,
UCCIeZoBaTh  IOJTyYCHHOE pelIeHHe M OIECHUBAaTh  HPaBIONOJOOHOCTD
pE3yIBTaTOB; YMEHHE MOJICIMPOBATh pEAJIbHBIE CUTYAIlUH HA A3bIKE MAaTEMAaTHKH;
COCTaBJISITh BBIPAKEHUS, YPABHEHHSA, HEPABEHCTBA M MX CHCTEMBI IO YCJIOBHIO
3aJa4u, HCCIIEN0BaTh IIOCTPOEHHBIE MOJENIM C MHCIOJIb30BAaHMEM almapara
anreOpbl, MHTEPIPETUPOBATH HOIYUYEHHBIH pe3ynbTaT

YMeHne omnepupoBaTh TOHSATHSAMHU: CpelHee apu(MeTHYecKoe, Me/raHa,
HauOoJblllee W HauMEHbLIEe 3HAYEHMs, pa3Max, AWCHEpPCHs, CTaHAApPTHOE
OTKJIOHEHHE 4YHCJIOBOTO Habopa; YMEHHE U3BJeKaTh, WHTEPIPETHPOBATDH
WHQOpMAIUIO, TPEJCTABICHHYI0 B TaONMIaX, Ha jauarpamMMax, Trpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEAIbHBIX IPOLECCOB M SBIECHUMN; IPEACTaBIATH
MHQOPMAIMIO ¢ MOMOIIBIO TAOJMHII W JUarpaMM; HCCIeJOBaTh CTaTHCTHUECKHE
JaHHBIE, B TOM 4YHCII€ C MPUMEHEHHEM TpapUUecKuX METOJOB U IEKTPOHHBIX
CpencTB; TrpaduyecKky HCCIeI0BaTh COBMECTHBIE HAONIOAEHHS C IIOMOIIBIO
JuarpamMM pacceMBaHHUsA U JIMHEHHOMN perpeccuu
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YMeHue ornepupoBaTh MOHATHAMH: CIy4YailHBIA ONBIT M CiydaiiHOe cOOBITHE,
BEPOSTHOCTh CIYyYalHOTO COOBITHSI; YMEHHE BBIYUCISATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpaUuecKUX METOJO0B; NPUMEHATh (POPMyJBl CIOXKEHUS H
YMHOXEHHS BEPOSITHOCTEH, (hOpMYITy TTOTHOM BeposTHOCTH, popmyry bepaymy,
KOMOWHAaTOpHbIE (akTel W (OPMYIBI, OLEHHBATH BEPOSITHOCTH pEATbHBIX
COOBITHIf; YMEHHME  ONEpPHpOBaTh  MOHATHIMM:  CIy4aliHas  BeJMYHHA,
pacrpeneneHle BEpPOATHOCTEH, MAaTeMaTH4eCKOE OXKHAAHHE, IUCIEPCUs MU
CTaHJApTHOE OTKIIOHEHHE CIIy4ailHON BENMYUHBI, (DYHKIHMW pacrlpeneieHus U
TUIOTHOCTH PaBHOMEPHOTO, IMOKA3aTEIbHOIO M HOPMAJIBHOTO paclpeacieHHH;
YMEHHUE HCIOIb30BaTh CBOWCTBA N3YyUCHHBIX paclpeiesIeHUH A peIeHNs 3a1a4;
3HAaKOMCTBO C HOHATHSMH: 3aKOH OOJIBIIMX YHCEN, METOAbl BBIOOPOUYHBIX
UCCIIeIOBaHNH; yMEHHE PUBOANUTH PUMEPHI IPOSBICHUS 3aKOHA OOJBIINX YHCE
B IPHUPOAHBIX N O6H1€CTBCHHLIX SABJICHUAX, YMCHHE ONCPUPOBATH NOHATHUAMMU:
coYeTaHHe, IMEpPEeCTAHOBKA, YUCIIO COYETAHHH, YHCIO IEPECTAHOBOK; OWHOM
HpioToHa; yMeHHEe TpPUMEHSATh KOMOWHATOpHBIE (DAKTHI W pacCyKACHUS IS
peuicHusa 3aAad; OLCHHUBATL BCPOATHOCTU PCAJIbHBIX CO6I)ITI/II\/'I; COCTaBJIATH
BEPOSITHOCTHYIO MOJENb U HHTEPIIPETUPOBATDH HOIYUYEHHBIH pe3ynbTaT

YMeHue onepupoBaTh HNOHATUSAMU: TOYKA, MpsAMasi, MIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, BEJIUUHMHA yria, IUIOCKUI yroy, ABYIPaHHBINA Yyroj, TPEXIPaHHBII
yrojl, CKpEIIMBAIOIIMECS MpsMble, NApaICIbHOCTh W NEPHEHIUKYISPHOCTD
OPSAMBIX U IUIOCKOCTEH, Yrojd MEXAYy IMPSIMBIMH, YIOJd MEXKIy NIpSIMOH U
IUIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSMH, PACCTOSHUE OT TOYKU O IIOCKOCTH,
paccTosHUE MEXIYy INPSAMBIMH, PAacCTOSIHUE MEXIy IUIOCKOCTSIMH; YyMEHHE
HCIIOJIBb30BaTh IIpU PCHICHUM 3aJja4 N3YyUCHHBIC (I)aKTI)I " TCOPEMBI IIJIAHUMCTPUH,
YMEHHE OIIEHWBaTh pa3Mephl OOBEKTOB OKpPY)KAIOIIETO0 MHpa; CTPOUTh
MaTeMaTHYeCKHe MOZENIH C TOMOIIBI0 T'€OMETPUUYECKUX IOHATHH W BEIUYMH,
peuiaTh CBA3aHHBIC C HUMU ITPAKTUYCCKUEC 3ala4n

10

YMeHue omnepupoBaTh MNOHATHAMHU: IUOmAnb GUrypsl, 0o0beM QUrypBI,
MHOTOTPaHHUK, MPaBWIBHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKA, KyO,
napajjeNenurnes, MNpu3Ma, NHpPaMuaa, (QUrypa W TOBEPXHOCTh BpAIICHUS,
WIKMHIP, KOHyC, Mwap, cdepa, mmomans cdepsl, IUIOMAIs HOBEPXHOCTH
OUpaMHIbl, TPU3MBI, KOHyca, LMIMHApPA, O0beM Kyba, MpsIMOYTOJIBHOTO
napajuiesienunea, MMpaMuasl, TPU3MBI, [UIHHApa, KOHyca, Iapa, pa3BepTka
MTOBEPXHOCTH, CEYEHHs KOHYCa U IWINHAPA, MapaJIJIEIbHbIE OCH WM OCHOBAHMIO,
CeueHHe MIapa, IUIOCKOCTh, Kacaromascss cdepsl, MWIMHApPA, KOHYCa; YMEHHE
CTPOWThH CEUeHHE MHOTOIPaHHHKA, W300pakaThb MHOTOTPAaHHUKH, (UTYpHI H
MOBEPXHOCTH BPAIIEHUS, UX CEUEHHS, B TOM YHCIE C MOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE IPUMEHSITH CBOWCTBA T€OMETPHUUECKUX (QUTYP, CAMOCTOATEIILHO
dopMyupoBaTh ONpEETCHUs W3ydaeMbIX (UTYp, BBIIBUTATh THIIOTE3BI O
CBOWCTBAX W MPU3HAKAX TEOMETPHUECKIX (QUTYP, 000CHOBBIBATH WIIM OTIPOBEPTaTh
UX; YMEHHE MPOBOAUTH KiIacCUPHUKALMIO (QUTYp O Ppa3IMYHBIM MNpPU3HAKaM,
BBITIOJTHATH HEOOXOJUMBIE JOTIOJIHUTENBHBIE TOCTPOCHHUS

11

YMeHue onepupoBaTh MOHATUSMU: JIBW)KCHHE B MPOCTPAHCTBE, MapaslIeIbHBIN
MEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, TPEOOpa3OBaHUE
noxo0us, moA00HBIE (UIyphbl, YMEHHE paclio3HaBaTh pPaBHbIE M IOJ0OHBIC
(urypsl, B TOM 4HClIe B TPHUPOJE, HMCKYCCTBE, aAPXUTEKType; HUCIOJIH30BATH
TEOMETPHUYECKUE OTHOIICHUS TPH PENICHHH 3a/iady; HaXOJHTh T€OMETPHUYECKUE
BENTWYUHBI (IUIMHA, YTOJI, IDIOMAnh, OOBEM) MpH PENICHUH 3a1ad W3 JAPYTUX
y4eOHBIX MPEAMETOB M U3 PEaNbHOM JKU3HH; YMEHHE BBIUNCIISITh TE€OMETPUUECKUE
BEJIMYWHBI (JJIMHA, YTOJ, TUIOMAAb, 00bEM, ITUIOIMIAh TOBEPXHOCTH), UCTIONB3YS
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M3y4YeHHBIE POPMYJIIBI K METOJIBI, B TOM YHCJIE: IO ]b OBEPXHOCTH THPAMUIBI,
MpU3MBI, KOHyca, IIIUHIAPA, IUIOmanb chepbl; o0beM Kyba, MpsMOYTOIBHOTO
napajjieNenurnena, MUpaMUIbl, TNPU3MbBI, HUIHHApA, KOHYyca, IIapa; yMEHHE
HaXOJUTh OTHOLICHUE 00BEMOB MOAOOHBIX QUTYD

12

YMeHne onepupoBaTh MOHATHAMH: IPSIMOYTOJIbHAS CHCTEMa KOOPAUHAT, BEKTOP,
KOOPJIMHATHI TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTOPOB, MPOHM3BEICHHE
BEKTOpa Ha YHUCIIO, Pa3lIOKeHHe BeKTopa Mo 0asucy, CKalsIpHOE MPOU3BEICHHUE,
BEKTOPHOE MPOW3BEACHUE, Yrol MEXIy BEKTOpaMH; YMEHHE WCIIOIb30BaTh
BEKTOPHBIN U KOOPIAUHATHBINA METO JJIS PELICHUS TCOMETPHUYCSCKHX 3a/1a4 M 3313
JPYTUX yIeOHBIX MPEIMETOB

13

YMmenue BbIOUMpaTh MOAXOISMIIMNA METOA MJsl PEHICHUsS 3aiayd; MOHUMaHHUe
3HaYMMOCTH MaTEMAaTUKU B U3yYCHUU IPUPOIHBIX U OOLIECTBEHHBIX POLIECCOB U
ABJICHUH; YMEHHE PACIO3HABaTh MPOSBICHUE 3aKOHOB MAaTEMATHKH B MCKYCCTBE,
YMEHUE IPUBOANUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUICKON U MUPOBOM
MaTeMaTU4YECKON HayKH

[lepeuensb 31eMEHTOB coaepKaHus, poBepsieMbix Ha EI'D
110 MaTeMaTHKe

Kon

[IpoBepsemblil 351IEMEHT COJepKAHUA

Yucia ¥ BEIYHCICHUS

11

HarypaneHbie 1 nenble yncia. [Tpu3Haky 1eIMMOCTH LEBIX YHCET

1.2

ParnonanbHbie uucia. OOBIKHOBEHHBIC U JIECATHYHBIC IPOOH, NPOIICHTHI, OECKOHEUHBIC
MEePUOIUIECKUE APOOH

13

Apudmernueckuii KOpeHb HaTypalbHOW cTeneHd. JleWcTBUs ¢ apu(MeTHUYECKHUMU
KOPHSIMHU HaTypaJbHOW CTENEHU

14

Crenenp ¢ mensiM TokasareneM. CTENeHb C pallMoHaIbHBIM ToKaszareneM. CBOWMCTBA
CTCIICHU

15

CuHyc, KOCHHYC ¥ TaHTE€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCJIOBOIO apryMeHTa

1.6

Jlorapudm uncia. JlecsiTHuHbIe M HATYpalIbHbIE JOTapu(MBbI

1.7

JHeiictBurenpHple yrcna. ApudMeTHYECKHE ONepaluil C JICHCTBUTEIBHBIME YHCIIAMHU.
IIpubmmkeHHbIE BBIYHUCICHUS, TIPABWIA OKPYTJIIEHUS, TIPUKUIKA W OIEHKAa pe3yibTaTa
BBIYHCIIEHUH

1.8

IIpeobpazoBanme BEIpaKCHUM
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1.9 Komrurekcuble uncna
2 VYpaBHeHHS U HEPABEHCTBA

21 Lensie 1 qpoOHO-paiOHATIBHBIE YPABHEHHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuroHomeTpudueckre ypaBHEHHUSI

24 [TokazarenbHble 1 TOTapu(QMUUIECKUE YPAaBHEHUS

2.5 Ienbie 1 APpOOHO-paIIOHABHEIC HEPABCHCTBA

2.6 HppammoHanpHbIe HEpaBEHCTBA

2.7 IloxazaTenbHbIE U JIOTapU(PMIYECKE HEPAaBEHCTBA

2.8 Tpuronomerpuueckrie HepaBEHCTBA

29 CucreMbl U COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB

2.10 | YpaBHeHUs, HEpPAaBEHCTBA M CUCTEMBI C ITapaMeTpaMu

2.11 Martpura cucteMbl TMHEHHBIX YpaBHeHUH. OnpeneanTens MaTpPHUIIbI

3 OyHKIMH ¥ rpaduKn

3.1 OyHKHA, criocoOs! 3aaanns QyHknuu. ['paduk dysknmun. Bzaumuo oopatHbie pyHKINN.
YerHble 1 HeueTHbIe GyHKIMH. [leproandeckue GyHKIUH

3.2 Ob6nacTte onpeaeneHnss © MHOXXecTBO 3HaueHnH ¢yHkuun. Hymm ¢pynkuun. [Tpomexytku
3HAKOMOCTOSHCTBA. [I[pOMEXYyTKH MOHOTOHHOCTH (DYHKIIMH. MakCHMyMbl 1 MUHHMYMBI
¢ynkuun. Hanbonbinee 1 HanMeHbliiee 3HaueHHe QYHKIIMU Ha TIPOMEXKYTKE

3.3 Crenennast (DyHKIUS ¢ HAaTypaJbHBIM U IIEJbIM MOKa3zareieM. Ee cBoiicTBa u rpaduk.
CpoiicTBa 1 rpadyK KOpHS N-0i CTENEeHU

3.4 Tpuronomerpuueckue GYHKIIUH, UX CBOHCTBA U IpapUKH

35 [lokasarenbHas u JorapudmMuueckas GyHKIHH, UX CBOMCTBA U TpaUKH

3.6 Touku pazpsiBa. AcUMNTOTHI rpaduKoB GyHKIMH. CBOHCTBA QYHKIHMHA, HENPEPHIBHBIX HA
oTpe3ke

3.7 [ocnenoBarenbHOCTH, CIOCOOBI 3alaHKA OCIEA0BATEILHOCTEH
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3.8 Apudmerrnyeckast 1 reoMeTpudeckas mporpeccuu. @opmyna CI0KHBIX TPOIIEHTOB

4 Hayana maremMaTindeckoro anammsa
4.1 [MpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (YHKIHMN
4.2 [TpumeHeHne TPOU3BOAHOM K UCCIEIOBaHUIO (YHKINI HA MOHOTOHHOCTD M SKCTPEMYMBI.

Haxosxnenne HanOoIbIIero 1 HAMMEHBILETO 3HAYCHUST QYHKIH Ha OTpe3Ke

4.3 [lepBooOpa3znas. MuTerpan

5 MHoXxecTBa U JIOTHKA
51 MHoXecTBO, onepaliiy HaJ MHOXeCTBaMU. J(uarpammel Ditnepa - Benna
5.2 Jloruka

6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnwucaTenpHast CTATUCTHKA
6.2 BeposartHocTtb
6.3 Kombunaropuka

7 I'eomeTpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [TpsiMbIe ¥ MIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTrOorpaHHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaleHHSA
7.5 KoopauHatel 1 BEKTOpHI

[IpoBepsiemsbie Ha EI'D mo maremaTike TpeOOBaHUS
K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTebHOM MIPOrpaMMBI
CpemaHero 00IIero 00pa3oBaHms
Kon [IpoBepsiembie TpeOOBaHUS K MPESIMETHBIM PE3YIbTaTaM OCBOCHHUS OCHOBHOM
MIPOBEPSEMOT0 00pa3oBaTeIbHON MPOrpaMMBbl CPEAHEr0 00IIero 00pa3oBaHus
TpeOoBaHUS
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Brnagenne meromamMm JOKa3aTeNbCTB, AITOPHUTMAaMH PEHICHHS 3a7ad; yMEHHe
(hopMynHpOBaTH U ONEPUPOBATH MOHATUSIMH: OIpEleNIiCHHE, aKCHOMa, TeopeMa,
CJIEJICTBHUE, CBONCTBO, MPHU3HAK, T0KA3aTEIbCTBO, PABHOCHIBHBIE (hOPMYITHPOBKH;
MPUMEHATh WX; yMEHHE (QOpPMYIHpOBaTh OOpaTHOE W MPOTHBOIIOJIIOKHOE
YTBEpXKACHNE, TPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, UCHOIB30BaTh METOH
MaTeMaTHYecKOW WHIYKIMH;, MPOBOJIUTH JOKa3aTelIbHBIE pAacCYXIEHUS IpH
pEIIeHnH 3a/1a4, OLEHUBATh JIOTHYECKYIO MPaBIIIBHOCTh PACCyKICHHI; YMEHHUE
ONEpUPOBaTh TMOHATHSAMH: MHOXKECTBO, IOJMHOXKECTBO, ONEpaluu Haj
MHO’KECTBaMH; YMEHHUE HCIIOJIb30BAaTh TEOPETHKO-MHOKECTBEHHBIN anmapar JuIs
OTIMCaHWs PEATbHBIX MPOIIECCOB U SBJICHUH U TPY PEIICHUH 3a/1a4, B TOM YHCIIE U3
IPYTHX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATHSIMHE: Tpad, CBI3HBII
rpad, aepeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3a7aBaTh U OMUCHIBATH rpadbl
Pa3IMYHBIMU CIIOCOOaMU; HCTIOIB30BaTh rpadbl IPH PEIICHUN 33134

YMeHue onepupoBaTh NOHITUSIMU: HATYypaIbHOE YKCIIO, 1I€I0€ YUCII0, CTEICHb C
LETIBIM TTOKa3aTelieM, KOPeHb HATYPalbHOW CTENCHH, CTENCHb C Pal[HOHATbHBIM
HOKa3aTesieM, CTETICHb C ACHCTBUTENBHBIM ITOKa3aTelieM, JTIorapuM YrcIia, CHHYC,
KOCHHYC M TaHI'€HC MPOU3BOJIBHOTO YHCIIA, OCTATOK IO MOJYIIIO, PAIOHAIBHOE
YHCIIO,  WPPALUOHATIBHOE  YHCIO, MHOXKECTBa  HATypalbHbBIX,  IIENbIX,
palMOHANBHBIX, JCUCTBUTEIBHBIX YHCEN; YMEHHE HCIOJIb30BaTh IPH3HAKK
JeTMMOCTH, HAaUMEHBIIWKA OOLIMH NenuTeIh W HaMMeHbIlee oOliee KpaTHoe,
AJIrOpUTM EBKJII/I)Ia Inpyu peuICHUU 3aaa4; 3HAKOMCTBO C pas3JIM4YHbBIMU
HO3ULHOHHBIMUA CHCTEMAaMH CUHCIICHUS; YMEHHE BBINOJHITh BBIYUCICHHE
3HAYCHUH W TPeoOpa3oBaHUs BBIPAKEHHH CO CTENEHAMH M Jorapudmam,
npeoOpa3oBaHus IPOOHO-PAIMOHANBHBIX BBIPAXKCHUH; yMEHHE OINEpUpOBaTh
MIOHATHUAMU: IIOCIIEI0OBATEIBHOCTD, apugmeTniecKas Iporpeccus,
reoMeTpuyYecKasi Iporpeccus, OECKOHEYHO yObIBamolIas TIeoMeTpHYecKas
HPOTPeccusi; YMEHHE 3aJlaBaTh IMOCIIEIOBATEIbHOCTH, B TOM YHCIIE C ITOMOIIBIO
PEKYPPEHTHBIX (OPMYIJI; YMEHHUE ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIIO,
COMPSDKEHHBIE KOMIUIEKCHBIE YKCIIA, MOAYJIb U apryMEHT KOMIUIEKCHOTO YHCIIa,
(bopma 3amucu KOMIUICKCHBIX 4HCel (TeOMETpUYEcKasi, TPHTOHOMETPUYECKas U
anreOpauveckas); yMETh IPOWU3BOAWTH  apu(METHYECKHE JICUCTBUS  C
KOMILJICKCHBIMH YHCIIaMH; MPUBOIUTH MPUMEPbI UCHOJIB30BAHUSI KOMIUICKCHBIX
YHCEJT; ONEePUPOBATh MOHATUSIMU: MaTpuna 2 X 2 u 3 X 3, onpeneauTesb MaTPHLIbL,
TFEOMETPUUCCKUI CMBICIT OTIPEICTHTEIS

YMeHue onepupoBaTh  INOHATHAMH:  PALMOHAIBHBIE, HMPPALHMOHAIBHBIE,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, norapmi)MquCKne, TPUTOHOMETPHUUICCKUEC
YpaBHECHUA KW HCEPABCHCTBA, HX CUCTEMbI, YMCHUC OIICPpHUPOBATH IMOHATUAMU:
TOAECTBO, TOXKJECTBEHHOE NMpeodpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHUI M HEPABEHCTB, PABHOCUJILHOCTh YpaBHEHUMW, HEPABEHCTB U CHCTEM;
YMEHHE pClIaTh YPaBHCHHA, HEPABCHCTBA W CUCTEMBI C IIOMOMIBIO PA3JIMYHBIX
IIPUEMOB; PELIATh YPABHEHHUs, HEPABEHCTBA U CUCTEMBI C [IApaMETPOM; IPUMEHATh
YPAaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJIS PELICHUS MAaTeMaTUYECKUX 3aJ1ad U
3a]1a4 U3 pa3IMYHbIX 00JIacTel HAYKH U peallbHOM JKU3HU

YMeHue ornepupoBath MOHATHAMHE: ()YHKIIHSI, 9€THOCTh (DYHKITUH, IEPUOINIHOCTb
(GYHKIIUKM, OrpaHUYEHHOCTh (YHKIUM, MOHOTOHHOCTh (DYHKIHH, DKCTPEMYM
(byHKIIMY, HaWOOJNbIIEe W HAaWMEHbIIee 3HAueHUS (YHKIMH Ha TPOMEKYTKE,
HenpepblBHAs (YHKIUSA, AaCUMIITOTHI Tpaduka (QYHKIHWHA, TEpBas H BTOpas
MPOU3BOAHAS (DYHKIIUH, FCOMETPUYCCKUI M (DU3MUYCCKUN CMBICI ITPOU3BOIHOM,
nepBooOpa3Hasi, OINpPENENeHHBI WHTETpall; YMEHHE HaXOJUTh ACHMIITOTHI
rpaduka (yHKIUYM, YMEHHE BBIYUCIATH MPOU3BOIHBIC CYMMBI, MPOU3BEICHUS,
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YaCTHOTO Y KOMITO3UIUY (DYHKIU, HAXOJAUTh YPAaBHCHHUE KACATECILHOU K TPAQUKY
(GyHKIMM;, yMEHHE HAaXOIWUTh MPOU3BOTHBIC JJIEMEHTAPHBIX (YHKIMM;, yMEHHE
UCIOJB30BaTh  MPOM3BOJHYIO JUIS  HCCIENOBaHWS  (DYHKIUH, HaXOIUTh
HauOOJIBIIINE U HANMEHBIIINE 3HAUYCHUS (DYHKIUI; CTPOUTH Tpa)uKi MHOTOYJICHOB
C UCHOJB30BaHWEM almapara MaTeMaTHYeCKOTO aHalu3a, IMPUMEHSTH
MPOM3BOAHYIO IS HAXOXKACHHUS HAWIYUIIErO PEIICHUS B MPHUKIATHBIX, B TOM
YHCIIe COLMATBHO-PKOHOMUUECKUX M (PU3MUECKHX 3a/1a4ax; HAXOAUTh IUIOLIAIN U
00BeMBI QUTYP C TIOMOIIBI0 WHTETPaja; MPUBOIUTH MPUMEPHl MaTEMATHYECKOTO
MOJICJIMPOBAHMS C TIOMOIIBI0 AU(PepeHITNATBHBIX YPaBHEHAN

YMenue omnepupoBaTh MOHATUSAMHU: Tpaduk GyHKIUH, oOpatHas (yHKIHUS,
KoMmo3unus ~ GYHKIWA, JWHEHHas (QyHKIOUS, KBagpaTudyHas  (GyHKIHA,
panvoHanbHas QyHKIWS, CTeTIEHHAs (QYHKIMs, TPUTOHOMETpUYecKrue (YHKIUH,
oOpaTHBIE TPUTOHOMETpHYECKHE (DYHKIIMHM, TIOKa3aTeNbHas U JIorapupmMudeckas
GyHKLIUM;, yYMEHHE CTPOMTHb TIpaduUKd HW3YyYCHHBIX (YHKUMH, BBIIOJIHSAThH
npeoOpazoBaHus TpaduKoB (QYHKIWH, WCMONB30BaTh TpadWKH I H3YUCHHS
MPOLIECCOB U 3aBUCUMOCTEH, P PEIICHUH 33/1a4 U3 APYTHX YUCOHBIX PEIMETOB
W 337324 W3 peajbHOH >KU3HM; BBIpAXaTh (OPMYyJaMH 3aBHCUMOCTH MEXIY
BEIMYMHAMH; HCIOJIb30BaTh CBOMCTBA M Trpaduku (QYyHKIMHA A pelIeHHs
ypaBHEHUH, HEPABEHCTB U 3ajjau ¢ MapaMeTpamu; H300pakaTh Ha KOOPAHMHATHON
IIJIOCKOCTH MHOXKECTBA PELIEHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue peniatb TEKCTOBBIE 33J]a4M Pa3HBIX THIOB (B TOM YHCIIE€ Ha MPOLEHTHI,
JIOJIM ¥ YaCTH, Ha JIBIKCHHE, Pa00OTY, CTOMMOCTH TOBAPOB U YCIIYT, HAJIOTH, 331a4H
u3 O0JIACTH YMNpaBJCHHS JHWYHBIMH M CEMEHHbIMH (MHAHCAMM); COCTaBIATH
BBIpQXXCHHS, ypaBHEHHs, HEPAaBEHCTBA M WX CHCTEMBI II0 YCIOBHUIO 3aJlauH,
UCCIeNoBaTh  IOJTyYEHHOE pelIeHHe M OIEHUBATh  MPaBAONOJ00HOCTh
pE3yIBTaTOB; YMEHHE MOJIEINPOBATh PEAIbHBIE CUTYAllMH Ha A3bIKE MATEMAaTHKH;
COCTaBIIAITh BBIPAKEHUS, YPABHEHHS, HEPABEHCTBA M MX CHCTEMBI 110 YCJIOBHIO
3ajjaud, HUCCIEN0BAaTh IIOCTPOEHHBIE MOJEIM C HUCIIOJIb30BAaHUEM alapara
anreOpbl, MHTEPIIPETUPOBATh HOTYUYEHHBIH pe3ynbTaT

YMeHue omnepupoBaTh TOHSATHAMHU: CpelHee apu(MeTHYecKoe, MeraHa,
HauOoJIbIllee W HAWMEHbIIEe 3HAUCHMS, pa3Max, IHCIEpCHs, CTaHIApTHOE
OTKJIIOHEHHE YHCJIIOBOr0 HalOopa; yMeHHE U3BIIEKaTh, HHTEPIPETUPOBATD
WHQOpMAIUIo, MpPEJCTABICHHYI0 B Ta0iluWIax, Ha JauarpaMmax, Trpadukax,
OTPaKAIOIIYI0 CBOMCTBAa pEANBHBIX TIPOLECCOB W SBICHWIA; IPEICTABIATH
MHQOPMAIMIO C MOMOIIBIO TAOJMHII U JUArpaMM; HCCIEIOBaTh CTATHCTHYECKHE
JIAaHHbIe, B TOM YHUCIIE C PUMEHEHHEM TpaUIecKuX METOJOB U DIEKTPOHHBIX
CpenacTB; TrpaduyecKy HCCIeI0BaTh COBMECTHbIE HAONIOACHUS C IIOMOIIBIO
JIrarpaMM pacceMBaHus U JMHEHHOH perpeccun

YMeHue ornepupoBaTh MOHATHAMH: CIy4YallHBIA ONBIT M CIy4yailHOe COOBITHE,
BEPOSITHOCTh  CIYy4alHOTO COOBITHSI; YMEHHE BBIYUCISATH BEPOSITHOCTH C
WCIIOJIb30BaHUEM TpaUueCcKUX METOJO0B; NPUMEHATh (POPMYJBI CIOXKEHUS H
YMHOXEHHS BEPOSTHOCTEH, POpMyITy TOTHOM BeposTHOCTH, (opMmyiy bepryy,
KOMOMHaTOpHblE (akTel U (OPMYIIBI; OLEHHBATh BEPOATHOCTH PpeabHBIX
COOBITHI; YMEHHME  ONEepHpOBaTh  IOHATHSAMM:  CIy4aliHas  BeJIMYMHA,
pacipeneseHue BEpPOSITHOCTEH, MaTEMaTUYECKOE OKUIAHUE, JHCIEpCUs U
CTaHJAPTHOE OTKIIOHEHUE CITy4ailHON BENMYUHBI, (DYHKIMW pacTpeNeieHus] U
IUIOTHOCTH PaBHOMEPHOTO, IMOKA3aTENbHOTO M HOPMAJIBHOTO paclpeieieHNH;
YMEHHE UCTIOIb30BATh CBOMCTBA N3yUYEHHBIX PaCIpeeIICHUN U PEIICHNs 3a/1a4;
3HAKOMCTBO C TIOHATHSAMH: 3aKOH OOJBIIMX YHCEN, METOIBbl BBIOOPOUYHBIX
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WCCJICIOBAHUIN; YMEHHE TIPUBOIUTH MTPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIIIHX YHCET
B MPHUPOAHBIX M OOIIECTBEHHBIX SIBJICHHSX; YMEHHE ONEPHPOBATH MOHSATHSIMH:
COUeTaHWe, MECPECTAHOBKA, YHUCIIO COYCTAHWM, 4YHCIO TEPECTAHOBOK; OWHOM
HelooToHa; yMeHHE NPUMEHSATh KOMOWHATOPHBIE (AKThl M PACCYXKACHUS IS
pelIeHnsl 3a/a4; OLEHWBaTh BEPOSTHOCTH pPEabHBIX COOBITHH; COCTaBISTH
BEPOSATHOCTHYIO MOJEIh i MHTEPIIPETUPOBATH TOJTYICHHBIN pe3yabTaT

YMeHue omepupoBaTh HMOHSATHAMH: TOYKA, MpPsMasi, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, BEJIUYHMHA Yyria, IUIOCKUI yroj, ABYTPAHHBIA YIoJj, TPEXIPAHHBII
YTOJI, CKpEIIMBAIOIIUECS NpsAMbIe, MAapaIENbHOCTh U MEPHEHIUKYIIPHOCTh
OPAMBIX M IUIOCKOCTEH, yroa MEXOy HIpPSMBIMH, YOl MEXIy HOpAMOH H
IUIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSMH, PACCTOSHHE OT TOYKU O IJIOCKOCTH,
pacCcTodHue MCEXKAY IMPAMBIMU, PACCTOAHHUC MCKAY IUIOCKOCTIAMH, YMCHUC
HCIIOJIb30BaTh IIpU PCHICHUM 3aJ]a4 N3YyUCHHBIC (I)aKTI)I " TCOPEMBI IIJIAHUMETPHUHU,
YMEHHE OLIEHHBATh pa3Mepbl OOBEKTOB OKPYXKAWOLIET0 MHpa; CTPOUTH
MaTeMaTHYEeCKHEe MOZEIH C IOMOIIBI0 T'€OMETPUUYECKUX IIOHATHUH W BEIUYUH,
peliaTh CBA3aHHBIC C HUMU IIPAKTUYCCKUEC 3aJa4n
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YMeHue omnepupoBaTh MOHATHAMHU: IUIOM@Nb (GUTYpBl, 00BEM (QHTYPEHI,
MHOTOTPaHHHUK, MpPaBWIBHBIH MHOTOTPaHHUK, CEYEHHE MHOTOTpaHHHKa, KyO,
napajuleNieniine]l, Tpu3Ma, NHpaMunaa, ¢GUrypa H IIOBEPXHOCTH BpAIICHUS,
OWIMHAP, KOHyC, Imap, cdepa, Iomaas cdepsl, IUIOMaIs I[TOBEPXHOCTH
OUpaMUJIBI, TPU3MBI, KOHyca, IHIMHApPA, O0beM Kyba, MpsIMOYTOJBHOTO
napaieNenureia, MMpaMiIbl, TPU3MBbl, IMJIMHIpPA, KOHyca, IIapa, pa3BepTKa
HOBEPXHOCTH, CEYEHHs KOHyCa M IMJIMHAPA, apajlielbHbIe OCH WA OCHOBAHUIO,
CeueHue IIapa, IUIOCKOCTh, Kacaromasics cdepsl, LUINHIpPA, KOHyca; YMEHHUE
CTPOWUTH CEUeHHe MHOTOIpaHHMKa, W300pakaTh MHOTOTPaHHUKH, (QUTYpPBl U
HOBEPXHOCTH BPAILECHUS, UX CEUYEHHs, B TOM YHCIIE C ITOMOIIBIO DJIEKTPOHHBIX
CPE/ICTB; yMEHHE PHUMEHSTh CBOMCTBA F€OMETPUUECKHUX (DUTYpP, CAMOCTOATEIBHO
dopMynupoBaTh ONpeAeTCHUs] W3ydaeMbIX (UTyp, BBIIBUTATh THIIOTE3BI O
CBOMCTBaxX M NPU3HAKaX FeOMETPUUECKHUX (PUTYp, 0OOCHOBBIBATH HITH OIIPOBEPIaTh
UX; YMEHHE IPOBOAUTH KJIACCUPHUKAIMIO (GHUIYp IO Pa3IUYHBIM HpPU3HAKAM,
BBITIOJTHATH HEOOXOJUMBIE JOTIOTHUTENBHBIE TOCTPOCHUS
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YMeHue onepupoBarh MOHIATHAMHU: JBHKEHHE B NMPOCTPAHCTBE, MapaslIeNbHbII
HEepPeHOC, CAMMETPHS Ha IUIOCKOCTU U B IPOCTPAHCTBE, TOBOPOT, IpeoOpa3oBaHue
nojo0ust, momoOHble (QUTYpBI; yMEHHE paclo3HaBaTh paBHbIE W TIOJOOHBIC
¢urypel, B TOM 4HCclI€ B INPHUPOAE, HUCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh
TEOMETPHUYECKHE OTHOIIEHUS MPH PENIeHWH 3a/1ad; HaXOJWTh T€OMETPHYECKHE
BEJIMYMHBI (JJIMHA, YTrOJ, IUIOIaab, 00BbEM) TPU pEIICHUH 3alad U3 JPyTux
yueOHBIX MPEIMETOB U U3 PEAJIbHOM KU3HH; yMEHHE BBIUMCIIATH TECOMETPHUUECKHIE
BEJIMYMHBI (AJIMHA, YroJj, IUIOIMaab, 00beM, TUIOMAab NOBEPXHOCTH), HCIIONb3Ys
U3y4YeHHbIE (OPMYITBI 1 METOJIBI, B TOM YHCJIE: TUIOIA b TOBEPXHOCTH ITHPAMUJIBI,
NpPU3MBI, KOHYyCa, IMIMHApA, IUomanb chepbl; o0beM KyOa, MpsIMOYTOJbHOTO
napajulelenuneaa, MUpaMuAbl, NPU3MBlL, IWIMHApPA, KOHyca, IIapa; yMEHHE
HaXOJIUTh OTHOIIICHNE 00BEMOB MOI00HBIX QUTYD
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YMeHue onepupoBaTh NOHATUAMHU: MPSMOYTOJIbHASA CUCTEMa KOOPJIUHAT, BEKTOP,
KOOPJIWHATHI TOYKH, KOOPAWHATHI BEKTOPa, CyMMa BEKTOPOB, IPOM3BEICHUE
BEKTOpa HA YHCIIO, PA3I0XKEHUE BEKTOpa MO 0a3mCy, CKaISIPHOE MPOM3BEICHHUE,
BEKTOPHOE MPOU3BEACHHUE, YTOJ MEXAYy BEKTOpaMHU; YMEHHUE HCIIOJIb30BaTh
BEKTOPHBIN U KOOPAUHATHBINA METOJ ISl pELLIEHUS] TEOMETPUYECKHX 3a1a4 U 3a/1a4
JIPYTUX Y4eOHBIX TPEIMETOB
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13 VYMenune BbIOMpaTh MOAXOMSIIMK METON ISl pEIICHUS 33/a4d; MOHMMaHHE
3HaYMMOCTH MaTEeMAaTUK! B U3yUYCHUU TIPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SIBJICHHI; YMEHHE PacliO3HABaTh MPOSIBICHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
YMEHUE IPUBOAUTH IPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUICKON U MUPOBOM
MaTeMaTHYeCKON HayKH
[lepedens 371€MEHTOB coepKaHus, IpoBepsieMbix Ha EI'D
M0 MaTeMaTHKe
Kon [IpoBepsieMblii AIEMEHT COACPKAHUS
1 Uwucna v BEIYUCTICHUS
1.1 Hatypanbsubie u nensie uncna. [Ipu3Haku 1e1uMOCTH HEIbIX YUCem
1.2 Panmonaneabie uncina. OOBIKHOBEHHBIC W IECATUYHBIE APOOH, IIPOIEHTHI, OECKOHEYHBIE
MIEPUOAUYECKUE IPOOH
1.3 ApudmeTnueckuii KOpeHb HATypanbHOU creneHH. JledcTBUA ¢ apupMETHUECKUMHU
KOPHSIMH HaTYpaJbHOW CTENCHN
1.4 Crenenp ¢ 1enbIM nokaszareneM. CTeNeHb C palMOHANBHBIM IoKazaTeraeM. CBoiicTBa
CTETIeHU
1.5 CuHyc, KOCHHYC ¥ TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTeHC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecsTuuHble ¥ HATypaJIbHBIE JOTapU(MBI
1.7 JlelicTBuTenbHbIE Yncia. ApHU(pMETHYECKHE ONepaly C JeHCTBUTEIBHBIMU YUCIAMU.
[TpuOnmkeHHbIe BBIYMCIICHUS, MPaBUJIa OKPYTJICHUS, MPUKUIKA M OLEHKAa pe3yibTaTa
BBIYUCIICHUN
18 [IpeobpasoBanue BeIpaskeHUIH
19 Kommnekcnsle uncna
2 YpaBHeHHS 1 HEPABEHCTBA
21 Lenbie n IpoOHO-pallMOHANILHBIE YPaBHEHHUS
2.2 HppanmonansHble ypaBHEHHS
2.3 TpuroHoMeTpUYECKHUE YPaBHCHHS
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2.4 ITokazarenpHbIe U TOTapUMUIECKIE YPAaBHEHUS

2.5 Ilenbie 1 mpOOHO-paITMOHATIEHEIC HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [TokazarenbHbIe U Jorapu(MuUecKue HEPaBEHCTBA

2.8 TpuroHoMeTpHUeCcKre HEPAaBEHCTBA

29 CucreMbl U COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB

2.10 YpaBHeHHUs, HEPaBEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Martpuna cucTeMbl TUHEWHBIX ypaBHeHHHA. OnpeaenuTels MaTPUIBI

3 OyHKIHA U TpaQuKu

3.1 ®yHKIMA, criocoOb! 3aaanus Qynkuuu. ['paduk pyHkumu. Bzaumuo oOpatHbie GyHKIINY.
Yernsle u HeueTHbIe GyHKIMH. [leproanyeckue GyHKINHN

3.2 Ob6nacTh onpezeneHns: 1 MHOXecTBO 3HaueHni ¢GyHkunu. Hynm ¢pynkuuu. [IpomexyTkn
3HAaKOMOCTOSHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl 1 MUHUMYMBI
¢yskunu. Hanbonbiiee 1 HanMeHbliee 3HaueHNE QYHKLINU HA IPOMEXYTKE

3.3 CrenenHast QyHKUUS ¢ HAaTypaJbHBIM M LIEJIBIM IOKa3areneM. Ee cBoiicTBa m rpaduk.
CaoiicTBa 1 rpadyK KOpHS N-0i CTENEHU

3.4 Tpuronomerpudeckne GyHKINH, UX CBOMCTBA U TpapUKU

3.5 [MokazarenbHas u orapupmudeckas GyHKINHU, UX CBOWCTBA U Tpaduku

3.6 Touku pa3psiBa. ACUMITOTHI rpadukoB GyHKIMH. CBOHCTBA QYHKIMIA, HENPEPHIBHBIX HA
oTpe3Ke

3.7 TTocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHMUs MOCIIEA0BATEILHOCTEHN

3.8 Apudmernueckast 1 reoMmeTpruecKas nporpeccuu. @opmMysa CI0KHBIX MPOLEHTOB

4 Hauana maremaTndeckoro aHaimsa

41 [Mpoussoanas ¢hynkuuu. [Ipon3BogHBIE dIEMEHTAPHBIX (YHKIHN

4.2 [IpumMeHeHne NpOU3BOAHOM K UCCIIEI0OBAHUIO (PYHKLINH HA MOHOTOHHOCTD M 3KCTPEMYMBI.
HaxoxneHne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHUST QYHKIMH Ha OTPe3Ke

4.3 [lepBooOpaznas. Unterpan
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5 MHoxecTBa U JIOTHKA
51 MHOXeCTBO, OIIEpalnK HaJ MHOKecTBaMH. JluarpamMmel Dinepa - Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnwucaTenpHast CTATUCTHKA
6.2 BeposartHocTtb
6.3 Kombunaropuka
7 I'eomerpus
7.1 Durypsl Ha TUIOCKOCTH
7.2 [IpsiMbIe ¥ MITOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEPXHOCTH BpaIlCHHS
7.5 KoopauHatel 1 BEKTOPEI
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

— Amumos IILA. Komsrua FO.M. Tkauésa M.B. u ap. Maremartuka: anrebpa u Hagana
MareMmarnyeckoro  aHammza  10-11  kmacc. basoBelii  u  yriyOJn€HHBIH — ypOBHH.
. - M.: AO «Mz3natenbcrBo «IIpocBeienue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

— depepanbHas pabovas TMporpaMMa OCHOBHOTO 0O0IIero oOpa3oBaHUsI —IpeaMeTa

«Matemarukay, 6a3oBbiii ypoBeHb (1 10-11 kimaccoB oOpa3oBaTeNbHBIX OpraHu3anuii). — M,
2025;



