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MNOSCHUTEJIBHAS 3AIIMCKA

[Ipumepnas pabouast mporpamma 1o MaTeMaTuke I o0ydaromuxcs 5—9 kiraccoB papaboTaHa Ha
ocHoBe DenepabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO  OOIIEro
00pa3oBaHMsl C YYETOM M COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, MPEIBIBIAEMBIX K MAaTEMaTHUYECKOMY
00pa30BaHMIO, U TPATUIUNA POCCUHCKOTO 00pa30BaHMs, KOTOPBIE 00ECIICUNBAIOT OBJIAICHUE KITIOUEBBIMU
KOMIIETEHIMSIMH, COCTABJISIOIIMMU OCHOBY JUIsl HEIPEPHIBHOIO 00Opa30BaHUs U CaMOpa3BUTHS, a TaKXKe
LEJIOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOT'O M TIO3HABATEIILHOTO PAa3BUTHUS 0Oydaronuxcs. B paboueit
porpaMMe Y4TeHbl HJeu U mnonoxeHus KoHuenuuu pa3BuTHs MaTeMaTHYeCKOro oOpa3oBaHMs B
Poccwiickoit ®enepanuu. B smoxy mudpoBoit Tpanchopmanmu Bcex chep denoBedeckon e TeIbHOCTH
HEBO3MOXHO CTaTh OOpa30OBaHHBIM COBPEMEHHBIM YelIOBEeKOM 0e3 0a30BOil MaTeMaTH4eCKOH
MOJTOTOBKH. YK€ B IIKOJIE MaTeMaTWKa CIYKUT OMOPHBIM HPEIMETOM ISl M3YYECHHUS CMEXHBIX
JUCLUIUIMH, a [TOCJIE MIKOJIbl pealbHOW HEOOXOAMMOCThIO CTAHOBUTCS HEIIPEPBIBHOE 00pa30BaHUE, YTO
TpeOyeT MOJHOIIEHHON 06a30BOi 00I11e00pa30BaTeIbHON MOATOTOBKH, B TOM YHCIIE M MaTEMaTUYCCKOM.
3710 00YCIOBIEHO TEM, YTO B HAIIM JHHU PAcTET YUCIO Npodeccui, CBSI3aHHBIX C HEMOCPEICTBEHHBIM
NPUMEHEHHEM MaTeMaTUKHU: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTUYECKUX 00IACTSX, U JaKe
B 'yMaHUTapHbIX cepax. Takum o0Opa3oM, Kpyr HIKOJIbHUKOB, U KOTOPbIX MaTeMaTHKa MOXET CTaTh
3HAYMMBIM MIPEIMETOM, PACIIUPSCTCS.

[IpakTyeckass MOJE3HOCTh MaTeMaTUKH OOyCIIOBJIEHAa TeM, 4YTO €€ MpPeaIMETOM SIBIISIOTCS
¢dbyHIaMEHTaIbHBIE CTPYKTYpBHl HAIIeTO0 MHpa: TPOCTPAHCTBEHHBIE (OPMBI W  KOJIMYECTBEHHBIC
OTHOILLICHMS OT MPOCTEHIINX, YCBaWBAaEMbIX B HEMOCPEACTBEHHOM OIbITE, O JOCTAaTOYHO CIIOKHBIX,
HEOOXOMMBIX JIJISl pa3BUTHUS HAYYHBIX U IMPUKIAIHBIX HJei. be3 KOHKpeTHBIX MaTeMaTHYeCKUX 3HAaHUN
3aTpyAHEHO NOHUMaHKUEe MPUHLUIIOB YCTPOMCTBA U UCIIOIb30BAHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE
W WHTEpHpeTalys pPa3HOOOpPa3HOW COLUMAIBHOW, HSKOHOMHYECKOW, ITOJIMTHYECKOW HWH(OpMAIu,
Mas103(ppeKTUBHA MOBCEAHEBHAs IMpaKTHYecKas JesTeabHOCTb. KakJoMy dYeloBEKY B CBOEH >KHM3HU
MPUXOJUTCS BBITIOJHATH PACYETHI U COCTABIIATH AITOPUTMBI, HAXOUTh U IPUMEHSATH (DOPMYJIBI, BIAJICTh
IPAKTUYECKUMU TNpPUEMAMU TI'E€OMETPUYECKUX H3MEPEHUH WU IOCTPOEHUH, uuTaTh HH(OpMaIuo,
NPEJCTAaBICHHYIO B BUJE TaOJWI, JUAarpaMM U Tpa(uKOB, XKUTh B YCIOBHSIX HEONPEACIEHHOCTH U
IIOHUMAaTh BEPOATHOCTHBIN XapaKTep CIy4alHbIX COOBITUH.

OAHOBpPEMEHHO C pacUIMpeHueM cpep MPUMEHEHHUsS MaTeMaTHUKU B COBPEMEHHOM OOILECTBE BCE
Oosiee Ba)XKHBIM CTAHOBHUTCS MAaTEMaTHYECKUH CTHJIb MBILUICHUS, NMPOSABISIOIIUNACA B ONpeAeaEHHBIX
YMCTBEHHBIX HaBBIKax. B mporiecce n3ydeHus MaTeMaTHKHA B apCeHAT MPUEMOB M METOJIOB MBIIILIICHHS
YeJIOBEKAa €CTECTBEHHBIM 00Pa30M BKIIIOYAIOTCS MHIYKIMS U JeAYKIHs, 0000IIeHne U KOHKpPEeTU3alus,
aHaJIu3 W CHUHTE3, KiIaccupUKalMsg M CUCTeMaTu3auus, adcrparupoBaHue U aHanorus. OOBEKTbI
MaTeMaTHYECKUX YMO3aKIIOUEHHH, MpaBuia UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX
MIOCTPOCHU, CHOCOOCTBYIOT BBIpaOOTKE yMeHHUs (OpMynHpoBaTb, OOOCHOBBIBaTH M JIOKa3bIBAaTh
CYXJIEHUs, TEM CaMbIM pa3BUBAIOT JIOTHUYECKOE MbILIIeHHE. Benyias pois NpuHaIeKUT MaTeMaTHKE U
B (DOPMHUPOBAHUHU AJITOPUTMHYECKOW KOMITOHEHTHI MBIIUICHUSI U BOCIIUTAHUN YMEHHH JeHCTBOBATH TIO
3aJJaHHBIM QJITOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBbIE. B mporecce pemenus
3a]1a4 — OCHOBOM y4eOHOM JesITeIbHOCTH Ha YPOKaX MaTeMaTHKH — Pa3BUBAIOTCS TAKXKe TBOPUECKAs U
MPUKJIAHASL CTOPOHBI MBIIIJICHHUS.

OOyuenne mMaTeMaTHKe Ja€T BO3MOXKHOCTh Pa3BHBATh Y 00YUYAIONIMXCS TOYHYIO, PAIIHOHAIBHYIO H
MHPOPMATHBHYIO peuYb, yMEHHE OTOMpaTh Hamboiee MOAXOMAALIME S3bIKOBBIE, CHUMBOJIHUYECKUE,
rpaduYecKre CpecTBa ISl BRIPAKCHUS CYXKICHUI W HATJISITHOTO UX MPECTAaBICHHUS.

Heo06XxoauMbpIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU SBISETCS oOIIee
3HaKOMCTBO C METOJAaMH IIO3HAHWS JCHCTBUTEIHHOCTH, IPEICTABICHHE O MpPEIMETe M METOoJax
MaTeMaTHKH, UX OTJIMYUN OT METOJOB JIPYTUX €CTECTBEHHBIX U T'YMAaHUTAPHBIX HAayK, 00 OCOOEHHOCTSIX
NPUMEHEHHUsST MaTeMaTHUKW Uil pENICHWS HAyYHbIX U TPUKIAIHBIX 3a7ad. TakuMm o0pasom,
MaTeMaTHueckoe o0pa3oBaHne BHOCUT CBOM BKJIaJ B (popMUpoBaHUE 0OLIEH KyIbTyphl YeIOBEKa.

W3yuenne MaTeMaTHKA TaKKe CIIOCOOCTBYET ICTETHYECKOMY BOCIIHTAHHIO YEIIOBEKA, TOHMMAaHUIO
KpacoThl M U3SIIECTBA MATEMATUYECKUX PACCYKJICHUH, BOCTIPHATHIO T€OMETPHUUECKUX (POPM, YCBOCHUIO
UJIeW CUMMETPHH.

esn u 3a1aun y4yeOHOro nmpouecca
[IpropuTeTHEIMU LETSIMU O0yUEHUSI MaTeMaTUKe B 5—9 Kitaccax sIBISTFOTCS:



— (hopMUpOBaHHE LEHTPAIBHBIX MAaTEMaTHUECKUX MOHATUH (YUCIIO, BEIMYMHA, F€OMETpUYECcKas
¢durypa, nepeMeHHas, BEpOATHOCTh, (PYHKITHS ), 00ECIIEYNBAIOIINX MPEEMCTBEHHOCTh M IEPCTICKTUBHOCTh
MaTeMaTHYeCKOro 00pa3oBaHus 00yJarOIUXCs;

— IOJIBE€ICHNE OOYYaIOUIMXCSl Ha JOCTYIIHOM M HHUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3U
MaTeMaTHKd W OKPYKAIOIIET0 MHUpa, IOHMMAaHHE MAaTeMaTHKH KakK 4YacTH OOIIed KyJIbTyphl
4eJI0BEYECTBA;

— pa3BUTHE HWHTEJUIEKTYaJIbHBIX W TBOPUYECKMX CIIOCOOHOCTEH OOyYaromuxcs, MO3HABaTEIbHOU
aKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHHUSA, HHTepeca K M3Y4YEHUIO
MaTEMaTHKW;

— (hopmupoBaHMe (DPYHKIMOHAIBHOM MaTeMaTH4ecKOM TI'paMOTHOCTH: YMEHHs PpacloO3HaBaTh
NPOSIBJICHUS MAaTEMaTHYECKUX TOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B peEaIbHBIX >KU3HEHHBIX
CUTyallUX M HpU M3YyYEHUH JAPYrMX Y4yeOHBIX IPEIMETOB, MpPOSABICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIHPOBATh UX Ha S3BIKE MAaTEMAaTHKH M CO3[aBaTh MAaTEMAaTUYECKHE MOJEIH,
IPUMEHATh OCBOCHHBII MaTeMaTHUeCKUM anmapaT Ui pelleHUs MPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OLICHUBATh [10JIY4EHHBIE PE3YJIbTATHI.

OCHOBHbBIE JINHUM COJEp’KaHMs Kypca mareMaTHku B 5—9 kiaccax: «YHucia v BBIYHCIEHUS,
«Anredpay («Anredpandeckue BBIpXKEHU», «Y PABHEHUS U HEPABEHCTBAY), «DyHKIMNY, «I'eoMeTpusi»
(«I"eomeTpuueckre GUrypsl U UX CBOMCTBay», «l3MepeHne reoMeTpuuecKuX BeIUUUH»), «BeposaTHocTh
U CTaTUCTHKa». JlaH HbIC JMHUU PAa3BUBAIOTCA MapauIeIbHO, KAXKJIash B COOTBETCTBUU C COOCTBEHHOU
JIOTHKOMW, OJIHAKO HEe HE3aBHCHMO OJHa OT JPYroi, a B TECHOM KOHTaKTe W B3aumopeiictBuu. Kpome
3TOro, HUX OOBEIUHSET JIOTMUYECKash COCTaBIAOLIAs, TPAAUIMOHHO TMpUCYIas MaTeMaTUKe W
IIPOHU3BIBAIOLIAs] BCE MaTeMaTUYEeCKUE Kypchl M cojepxkarenbHble JuHUU. ChopMynupoBaHHOE B
denepanbHOM TOCYAAPCTBEHHOM OOpPa30BaTEbHOM CTaHAApTe OCHOBHOTO OOIIEro o0pa3oBaHHS
TpeOOBaHUE «yMETh ONEPHPOBATH MOHATHSMHU: OIpEJeNIeHHe, aKkCcHMOMa, TeopeMma, J0Ka3aTesIbCTBO;
YMEHHE PACIIO3HABATh MCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
CTPOUTH BBICKAa3bIBaHUS M OTPULIAHUS BBICKA3bIBAaHMI» OTHOCUTCS KO BCEM KypcaM, a (OpMUpPOBaHHE
JIOTUYECKUX YMEHHMH pacmpeneisieTcss Mo BCeM rojaM OOy4eHMsT Ha YPOBHE OCHOBHOI'O OOIIEro
obpaszoBanus. CopepkaHue 0Opa30BaHUS, COOTBETCTBYIOILEE IMPEIMETHBIM pe3yjbTaTaM OCBOCHHUS
[TpumepHoi#l pabodeld MporpamMmbl, pactpeAeIEHHBIM N0 roJaM OO0Y4YeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oMm, 4YTOOBI KO BCEM OCHOBHBIM, NPUHLUIHAIBHBIM BOIIpocaM oOyuvaroluecss oOpalaiuch
HEOJIHOKpPAaTHO, 4TOObI OBJaJeHWE MaTeMAaTHUYECKUMU MOHSTUSAMHM W HaBbIKAMHM OCYIIECTBIISIIOCH
MOCJIe/I0BATENbHO U MOCTYNATENbHO, ¢ COOTIOCHNEM MPUHIUIA MPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS
BKJIIOUAJIMCh B OOIIYIO0 CUCTEMY MaTEMaTUYECKUX MPEACTaBICHUN 00yJaroUX s, pacliupss U yriayOss
e€, 00pa3ys MPOUYHbIE MHOKECTBEHHBIE CBSA3H.

MecTto yueOHOro npeagMera «<MaTeMaTHKa» B y4eOHOM ILIaHe

B cootBerctBuM ¢ PenepanbHbIM IOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM OCHOBHOT'O
oOmiero o0pa3oBaHMsI MareMaTHKa SBIsSETCS 0O0sA3aTeNbHBIM MPEAMETOM Ha JIaHHOM YpOBHE
obpazoBanus. B 5—9 kmaccax y4eOHbIN nmpenmer «MaTteMaTHKa» TPaJUIMOHHO M3Y4aeTcsl B paMmKax
CJIEYIOIUX Y4eOHBIX KypcOB: B 5—6 Kiaccax — Kypca «MaremaTuka», B 7—9 kiaccax — KypcoB
«Anrebpa» (BKJIIOYasi AJIEMEHTHI CTaTUCTUKM U TEOpPUU BeposiTHOCTEW) u «l'eomerpus». Hactosmen
IIPOrpaMMOil BBOJIUTCSI CAMOCTOSITENIbHBIN yueOHBIN Kypc «BeposTHOCTh U CTaTUCTHUKAY.

Hacrosimeit mporpammoii npexycMaTpuBaeTCsl BbIJeJIEHHE B Y4eOHOM IUIaHE Ha HU3y4yeHHE
MaTeMaTHKu B 5—O6 Kiaccax 5 y4yeOHBIX 4acoB B HEJENI0 B TEUEHHME KaXkJI0ro rojaa oOyudenus, B 7—9
KJ1accax 6 yueOHBIX YacoB B HEJIENIO B TEUCHHME KaX10T0 roja o0ydeHus:, Bcero 952 yyeOHBIX yaca.

Tematnueckoe MiIaHUPOBAHHE YYEOHBIX KYpCOB U PEKOMEHAYEMOE pacHpefesieHne yueOHOro
BPEMEHM JUIsI U3YUEHHUSI OT/IEIbHBIX TEM, IPEAJIOKEHHBIE B HACTOSAIIEH TpOrpaMMe, HaJl0 pacCMaTpUBaTh
KaK MPUMEpPHbIE OPUEHTHUPHI B MIOMOIIb COCTABUTEIIO aBTOPCKOM pabouell MporpaMMbl U MpexkJie BCEro
yuutento. ABTop palOouell mporpaMMbl BIpaBe YBEIWYUTbh WM YMEHBLIUTH IPEIIOKEHHOE YHCIIO
y4eOHBIX YacOB Ha TE€MY, 4TOOBI YIiyOUThCS B TEMAaTHKy, OOJiee 3aMHTEPECOBABIIYIO YYEHUKOB, WU
HaIpaBUTh YCWINS Ha PEOI0JIEHNE 3aTPYAHEHUN. J[OITyCTHMO TaKKe JIOKaJIbHOE MEpEpaCcCIpEIeICHUE U
MepecTaHOBKa 3JIEMEHTOB COJIEp)KaHUs BHYTPU JaHHOro kiacca. KonmuecTBO NMpoBEpOUHBIX paboOT
(TeMaTHMYeCKHMI M MTOTOBBIH KOHTPOJb KayecTBa YCBOGHMs y4yeOHOro MaTepuana) W HMX THII
(camocTOATENbHBIE U KOHTPOJIbHBIE paOOTHI, TECTHI) OCTAIOTCS HA YCMOTpeHue yuuTens. Taxxke yuurenb
BIIPaBE€ YBEIMYUTHh HJIM YMEHBIIUTh YHCIO Y4EeOHBIX 4YacoB, OTBeIEHHBIX B IIpumepHoil paboueit



mporpaMMe Ha 00OOIIeHIEe, TOBTOPEHUE, CUCTEMATH3AIUIO 3HAHUH o0yJaromuxcs. EMUHCTBEHHBIM, HO
MPUHLMIIUATIBHO BaXXHBIM KPHUTEPUEM, SIBIISETCS TOCTH)KEHUE PEe3yJIbTaTOB OOY4YEeHMsI, yKa3aHHBIX B
HACTOSAILIEN IporpaMMme.

1Y)

1Y)
2)
3)
4)
5)
6)

7

1y

2)

3)

4)

5)

6)
7

8)

1y
2)
3)

4)

YyeoHo-MeTOAUYECKNI KOMILJIEKT

S kaace
MaremaTuka: 5-i kiacc: 6a30BbIi ypoBeHb: yueOHUK: B 2 yactsax /H. 5. Bunenkun, B.1. )Koxos,A.C.
UYecHokoB (1 1p.). — 3-¢ usm., nepepad. — Mocksa: [Ipocsemienue, 2023.

6 xnacc
MaremaTtrka 6 kiacc: yueOHUK i1 001eo0pa3oBaTenbHbIX yupexaenuit. /C.M. Hukonbsckuii, M. K.
[Toranos, H. H. Pemernukos, A. B. llleBkun — 1U3a. 9-e. — M.: IIpocsemenue, 2019.
Matemaruka 6 kiacc: quaaKTuieckue Marepuaisl mo marematuke/ M. K .ITotamos , A B. IlleBkun —
M.: IIpocBenienue, 2017.
Maremaruka 6 kjacc: paboyasi TETpaab MO MaTEMATHKE B 2-X YaCTAX: MOCOOHME ISl ydalluxcs
obmeobpaszoBarenbHbIx yupexaenuit/ M K. Tloranos , A. B. llleBkun — M.: [IpocBemenue, 2012.
Matemaruka 6 knacc: rematuueckue tectol/ 1. B. Uynkos, E. @. [llepmues, O .® 3apanuna - M.:
[Ipocsemenue, 2014.
Matemaruka 5-6 knacc: kaura s yautenst/ M. K. Tloranos , A. B .IlleBkun — M.: [IpocBemnieHue,
2017.
3amaun Ha cMekanky 5-6 kmacceel: WM. @. Illapeirun, A.B. llleBkuH mocoOue i yqanuxces oo1e
oOpa3zoBatenbHbIX yupexaeHuit/- M.: Ilpocsemenune, 2013
Hsanos A.Il. Pa3BuBaromas MaTeMaTuka. 6 xiacc: YueOHe nmocooue.- M.: ®usmarkuura, 2017. — 160
c.

7 k1ace
YueOnuk: Anrebpa 7-kmacc: 6a30BbIil ypoBeHb: yueOHuK / FO.H. Maxkapsraes, H.I'. Mungrok, K.1.
Hemxos, C.b. CyBopoBa; noa. Pea. TenskoBckoro. — 15-e u3n., nepepad. — Mocksa: [Ipocemienue,
2023.
I'eomerpus, 7-9 xnacc: Ga3zoBblii ypoBeHb: yueOHMK.JI. C. AtanacsH, B. ®@. Bbyryzos, C. b.
Kanomues,(u ap.) — 14-y uzn., nepepadb. — Mocksa: [Ipocsemienue, 2023, 416 ctp.
®apkoB A.B. Tectsl mo reomerpuu. 7 kiacc. K yue6nuky JI. C. Aranacsn « I'eomerpus. 7-9
knaces». @I'OC 2012r.
I'eomerpus. 7 knacc. Pabouas Terpans k yueOHuky ArtanacsHa JI. C. « 'eomerpus. 7-9 kiaccoi».
OIr'oC 2023r.
['eomerpus. 7 kinacc: moypounsle miaHbl no ydueOHuky JI.C. ArtanacsnHa u ap. «['eomerpus.7-9
kiaccey/aBT.-cocT. T.JI. AdanacbeBa, JI.A. Tanwnmuna. — 2-e u3n. — Boarorpan: Yuutens, 2013, —
110c.
benunkas O.B. I'eomerpus. 7 knacc. Tectsl: B 2 u. —Caparos: Jluuei, 2011.
CoOpbiTus. BepostHoctu. Cratuctuueckas oopaboTka gansbix: [om. Ilaparpads! k kypey anreOpsl
7-9 xn. obmieoOpazoBar. Yupexnenuii / A.I'. Mopakosuy, I1.B. CemenoB. — 4-e¢ uzn. — M.:
Mmuemo3suna, 2023. — 112 c.: ui.
banasn O.H. 'eometpus. 3anaun Ha TOTOBBIX uepTekax ais noarotoBku k ['MA u EI'D nna 7-9
knaccos/M3a. 5-e, ucnpasi. u nononH. — Pocros//l.: ®enukce, 2013.

8 kiace
VYyeOnuk: Anredpa 8. / C.M.Hukonsckuii, M.K.Iloranos, H.H.Pemernukos, A.B.IlleBkun / M.:
ITpocsemenue, 2018r.
Hunaxtuueckue marepuaisl o anredpe.8 kiacc. / M.K.Iloramos, A.B.Illeskun / M: [Ipocsemnienue,
2014r
I'eometpus, 7-9 knacc: yueOHuk ais obmeodpazoBarenbHbix yupexaeHui./JI. C. Atanacsax, B. ©.
Byrysos, C. b. Kagomues, 2. I'. [lo3nsk, U. U. FOnuna — U3a. — M.: IIpocsemenne
®apkoB A.B. Tects mo reomerpun. 8§ knacc. K yuebnuky JI. C. Artanacsan « ['eomerpus. 7-9
knacce». ®I'OC 2015 .



5) 3maBuu JL.U., IlotockyeB E.B. Tectsl mo reomerpun. 8 kiacc. K yuebnuky JI. C. AtaHacsH «
I'eometpus. 7-9 knacce». ®I'OC 2013 r.

6) T'eomerpus. 8 xmacc. Pabouas tetpanp k yueOHuky ArtanacsiHa JI. C. « I'eomerpus. 7-9 xmacce».
Or'ocC.

7) CobbiTus. BepositHoctu. Cratuctuyeckast oo0padorka nanusix: Jlom. ITaparpadsr k kypcy anreops
7-9 xn. obmeoOpazoBar. Yupexnenuit / A.I'. Mopakosuu, I1.B. CemenoB. — 4-¢ uszn. — M.:
Mmuemo3suna, 200. — 112 c.: mir.

8) banasn O.H. I'eomerpus. 3agaun Ha roToBbIX yepTexax s noarotoBku Kk ['MA u EI'D mus 7-9
kiaccos/M3a. 5-e, ucnpasi. u nonoiH. — Pocros//l.: ®enukce, 2013.

9 kiacc

1) Yuebnmk: Anrebpa 9. / C.M.Hukonbckuii, M.K.Iloranos, H.H.Pemernukos, A.B.IlleBkun / M.:
IIpocsemenue, 2009r.

2) unaktudeckue marepuaisl o aiaredpe.9 kmacc. / M.K.Ilotanos, A.B.I1leskun / M: [Ipocsemenue,
2002r

3) Jlsicenko @.®. Anrebpa. 9 kmacc. [ToaroToBka kK rocynapcTBeHHONW HTOroBoi arrectamuu 2010:
yaeOHo-MeToanueckoe mocoobue Pocros Ha Jlony: Jlernon M,2014.

4) Jleicenko ®@.@. Anrebpa. 9 xiacc. TemaTnueckue TecThl JUIsl MOATOTOBKUA K TOCYAapCTBEHHOM
utoroBoii arrectanuu 2010: yuebHo-meToauueckoe nocodbue Pocros na Jlony: Jlernon M,2015.

5) Teomerpus, 7-9 xiacc: yueOHUK st 00meodpa3oBatenbHbIX yupexacauii./JI. C. AtanacsH, B. .
byry3os, C. b. Kagomues, 3. I'. [To3usk, U. U. FOauna — U3a. — M.: IIpocBeienue

6) Tectsl o reomerpun. 9 kiacc. K yuebnuxy JI. C. Aranacsn «l'eometpus. 7-9 knaccb». ®I'OC
2015r.

7) T'eomerpus. 9 knacc. PaGouas terpanp k yueOHuky AtanacsHa JI. C. «I'eomerpus. 7-9 knaccbi».
OIr'oC.

MecTo Kypca MATEMaTHKH B Y4eOHOM IJIaHe
[Tpenmer Ko:n-Bo vacoB B OO111ee KOJIMYECTBO YacOB

Knacc HENEIIO0

5 Maremartuka 5 170

6 Maremarturka 5 170

7 Anrebpa 3 102

["'eomeTpus 2 68
BeposATHOCTB M CTaTUCTUKA 1 34
8 Anrebpa 3 102
["'eomeTpus 2 68
BeposTHOCTB M cTaTUCTHKA 1 34
9 Anrebpa 3 102
["'eomeTpus 2 68
BeposTHOCTB M cTaTUCTHKA 1 34

@®opMbl KOHTPOJISI 3HAHUI, YMEHHH U HABBIKOB

HpC,Z[y'CMOTpeHLI CJICAYIOIHNE BUABI KOHTPOJIA 3HaHPII>i, yMeHI/Iﬁ N HABBIKOB: BXOI[HOfI, TeKyuIPIfI,

TEMaTUYEeCKH{, UTOTOBBI U MPOMEXYTOUHBIH. [Ipr 3TOM HCHONIB3YIOTCS pa3aryuHble POPMBI OLIEHKH U

koHTpoist 3YH: koHTponbHas paboTa, JOMallHSs KOHTpOJbHas paboTa, caMocCTosiTelbHas padora,
poBepoyHas pabota, TecTsl 1 padboTsl B hopmare BIIP u OI'D.

Kpurepun onenuBanns

OneHka «3» «4» «S»
Jlomamnsist pabota 50% 70% 90%
CamocrosTenbHas pabora 40% 70% 90%
ITpoBepounas pabota 50% 70% 90%




| KouTponbHas paGota | 35% | 60% | 80% |
Bce pabotst BITP u OI'D onieHHBaOTCS B COOTBETCTBHH C KPUTEPUSIMH OLICHUBAHUS JaHHOTO

BHJ1a paObOTHI

IINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUA MATEMATUKHA

OcBoenue y4yeOHOrO mpeamera «MaremaTuka» JOJDKHO OOecreuyuBaTh JTOCTHIKEHHE Ha YPOBHE
OCHOBHOTO 001ero oOpa3oBaHUs CIEAYIOUIMX JIMYHOCTHBIX, METANpEeIMETHbIX M IMPEeAMETHBIX
00pa3oBaTEeNbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3VJIbTATBI

JInuyHOCTHBIE ~ pe3yNabTaTbl OCBOGHHMS IpOrpaMMbl  y4eOHOro mpeamera «MaremaTuka»
XapaKTEePU3YIOTCSL:

[TaTproTHueckoe BOCIUTAHUE:

IIPOSIBICHUEM HHTEpeca K IPOLUIOMY M HACTOSIIEMY POCCHUMCKONM MaTEMAaTHKH, LICHHOCTHBIM
OTHOILLIEHUEM K JOCTHKEHUSAM POCCUMCKMX MAaTEMaTUKOB U POCCUMCKON MAaTeMAaTHYECKOU IIKOJIBI, K UC
MI0JIb30BaHUIO ITUX JIOCTUKEHUH B IPYTUX HayKaX U NMPHUKIAIHBIX chepax.

['paxkiaHCKOE M 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHKE: TOTOBHOCTHIO K BBIMOJIHEHHUIO 00S3aHHOCTEN
rpaxJaHUHA U pealn3alliy ero 1npas, IpeACTaBICHUEM O MaTEMaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBICHHHA, NPOLEAYp TPaKIaHCKOro oOmiectBa (BBIOOpPHI, OMPOCHl W TIp.);
TOTOBHOCTBIO K OOCYXIEHHMIO STHUECKHUX IpOoOJeM, CBA3aHHBIX C IPAKTUYECKHM IPUMEHEHHEM
JOCTUKEHUM HayKH, 0CO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO.

TpynoBoe BocnuTaHHWE: YCTAaHOBKOM HAa AKTUBHOE Y4YacTHE€ B PELICHUM IPAKTUYECKHUX 3a1ad
MaTeMaTHYeCKOW HANpaBICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEeMaTH4eCKOTO o00pa3oBaHUs Ha
IPOTSHKEHUM BCEH )KU3HMU JUIsl yCHEIHOM Mpo(ecCuoHaNbHOM AeATeNbHOCTH U Pa3BUTHEM HEOOXOTUMBIX
YMEHHM; OCO3HAaHHBIM BHIOOPDOM U IIOCTPOCHHEM HWHAMBUAYAJIbHON TpPaeKTOpUM 0Opa3oBaHUS U
KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN.

DcTeTHYEeCKOe BOCHUTAHMUE: CIIOCOOHOCTHIO K SMOLIMOHAIBHOMY U 3CTETHYECKOMY BOCIPHSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, pPELICHHH, pacCyKIeHMH; YMEHHMIO BHUIETh MaTeMaTHUYeCKue
3aKOHOMEPHOCTH B HCKYCCTBE.

[leHHOCTH HAYYHOIO IO3HAHMS: OPUEHTALUEN B AESATEIPHOCTA HA COBPEMEHHYIO CHCTEMY HayUHBIX
MpeICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, NIPUPOJbI U OOIIECTBa,
MOHMMaHUEM MaTeMaTHYeCKOW HayKu Kak cepbl 4elI0BEUYeCKOH NesTeIbHOCTH, 3TAlOB €€ pa3BUTHS U
3HAYUMOCTU JJIl Pa3BUTUS LMBWIM3ALMHU; OBJAJEHUEM S3BIKOM MaTeMaTUKH M MaTeMaTHYecKOM
KYJIbTYPOH KaK CpPEICTBOM IMO3HAHMS MHUPA; OBJIAJIEHUEM IIPOCTEUIINMU HABBIKAMU UCCIIEJ0BATEIbCKON
NeSITENIbHOCTH.

dusnueckoe BocnuTaHue, GopMUPOBAHUE KYIbTYPHI 3J0POBbs U IMOIIMOHAILHOTO OJIarOMOTyHs:
TOTOBHOCTBIO MTPUMEHSTh MaTeMaTHUECKHE 3HAHUSI B MHTEPECaX CBOETO 3/I0POBbS, BEACHUS 310POBOTO
o0pa3za HU3HU (3710pOBO€ NHUTaHUE, COAJAHCHPOBAHHBIM PEXUM 3aHATHM M OTIbIXa, peryispHas
¢u3nueckas aKTUBHOCTB); C()OPMHUPOBAHHOCTHIO HaBbIKAa pe(IeKCUU, NPU3HAHHEM CBOEro MpaBa Ha
OLIMOKY U TAKOTO e MpaBa JAPyroro 4eaoBeKa.

DKOJIOTUYECKOE BOCIIUTAHUE: OpPUEHTAIEe Ha IPUMEHEHNE MaTeMaTHUYEeCKUX 3HAaHUH /1715 pellieHus
3ajJ1a4 B 00J1aCTH COXPAHHOCTH OKPY KaIOIIel Cpeibl, INIAaHUPOBAHUS TOCTYIIKOB M OLIEHKH UX BO3MOXHBIX
MOCIIEACTBUM AJI1 OKPYXKAIOLIEH Cpe/bl; 0OCO3HAHUEM TII00ATBFHOTO XapaKkTepa 3KOJOTHYECKUX MpolIemM
U IIyTeN UX peleHus.

JIn4HOCTHBIE pEe3yibTaThl, OOECIEYMBAIOLIUE AaJaNTalUl0 OOYYaIoLErocss K HU3MEHSIOINUMCS
YCIIOBUSIM COLIMAIBHOM ¥ IPUPOIHOM CPEbl: TOTOBHOCTBIO K IEHCTBHAM B YCIIOBUSAX HEONPEAEIEHHOCTH,
MOBBILIECHUIO YPOBHS CBOEHM KOMIIETEHTHOCTH 4Yepe3 NMPaKTUUYECKYIO JIeATeIbHOCTh, B TOM YUCIIE YMEHUE
YUUTbCA Y JPYTUX JIIOJEH, mpuoOpeTarb B COBMECTHOH JEATENbHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMITETEHIIMM M3 ONbITa JPYTUX; HEOOXOAMMOCTHbIO B (POPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHCIIE
(bopMyIMpOBaTh UIEH, TOHATHS, TUIIOTE3bI 00 0OBEKTaX U SIBJICHUSIX, B TOM YHUCIIE paHEe HE U3BECTHBIX,
OCO3HaBaTh Je(UUUTHl COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW, IJIaHHUPOBATh CBOE pa3BUTHE;
CIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAllMIO KaK BBI30OB,
TpeOyroUMii KOHTpMEp, KOPPEKTUPOBAaTh NMPUHUMAEMble pELIeHHs W JeHCTBUS, (HOpMYIUpOBaTH U



OLIEHUBATh PUCKH U TOCIEACTBUS, POPMHUPOBATH OIIBIT.

IVIAHUPYEMBIE METAINIPE/IMETHBIE PE3YJIbTATDI

MeranpeaqmMeTHble pe3yiabTaThl OCBOEHHUS IpOrpaMMbl ydeOHOro mnpenMera «MaremaTuka»
XapaKTepU3yIOTCA OBJAJEHUEM YHUBEPCAIbHBIMHM TO3HABATEIbHBIMU JEHCTBUSMHU, YHUBEPCAJIHLHBIMHU
KOMMYHHUKATUBHBIMH JE€HCTBUSAMHU U YHUBEPCATbHBIMU PETYIATUBHBIMH JCHCTBUAMHU.

1) VYHHUBepcalbHbIE TO3HABATEIbHBIE JEHCTBUS 0oOecneunBaioT (popMupoBaHHE O0a30BBIX
KOTHUTHBHBIX IIPOLIECCOB OOydaromuxcsd (OCBOGHHE METON0B IIO3HAHUSA OKPYXAIOIIEro MHUpa;
MPUMEHEHHE JIOTUYECKHX, UCCIIEJOBATEIbCKUX ONepalyii, yMeHHi paboTaTh ¢ HHpOpManuei).

ba3oBeie Toruueckue 1eUCTBUS:

— BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBCHHbIC MPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUI, OTHOILIEHUM MEXIy NOHATUAMH; (OPMYJIUpPOBaTh OMNpEAEICHMs NOHATUI; yCTaHABIMBAThH
CYIIECTBEHHBIH MNpHU3HAK KIACCU(PUKAIMHM, OCHOBAHUS /s OOOOIICHHS W CpPAaBHEHHS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

— BOCIIPUHUMATh, ()OPMYIHPOBATH M TPEOOPA3OBBIBATH CYKICHUSA: YTBEPAUTEIbHBIC U
OTpULIATENIbHBIE, €IUHUYHBIC, YACTHBIE U O0IUE; YCIOBHbIE;

— BBISIBIIAITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpPEUHS B (hakTax,
JAHHBIX, HAOMIONEHUAX U YTBEPXKICHMAX; MpeUlaraTh KpUTEPUH JUIsl BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

— JieN1aTh BBIBOJBI C HCIHOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKI4YeHUH, YMO3aKIIIOUEHNUH 110 aHAJIOTHH;

— pa3buparh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKAEHUH (IpsMble U OT IPOTUBHOIO),
MPOBOJIUTH CaMOCTOSITENIbHO HECTOXKHBIE OKa3aTelbCTBA MAaTEMAaTHYECKHX (PAKTOB, BBICTPAMBAThH
apryMeHTalHIO0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 0O0CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpaTh cnoco0 pemeHUst y4eOHOW 3amaun (CpaBHHMBATh HECKOJBKO BApHUAHTOB
peleHust, BBIOUpaTh Hanbosee NOAXOA[IIMHI ¢ Y4ETOM CaMOCTOATENbHO BbIACICHHBIX KPUTEPUEB).

ba3oBble nccnenoBarenbCKkue 1eUCTBUSA:

— HCIOJIb30BATh BOIIPOCHI KaK UCCIIEA0BATENLCKUI HHCTPYMEHT [T03HaHUSL; (OPMYIUPOBAThH
BOMPOCHI, (DPUKCHUPYIOIIME MPOTHBOPEUYHE, MPOOJIEMY, CAMOCTOSTENBPHO YCTAaHABJIMBAaTh HCKOMOE W
JaHHOe, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTUPOBATh CBOO MO3ULMI0, MHECHUE;

— MPOBOAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY HECJIOXKHBIA SKCIIEPUMEHT,
HeOoJIbIII0e HCCieI0BaHNE TI0 YCTAaHOBJICHNIO 0COOEHHOCTE MaTeMaTH4ecKoro o0beKTa, 3aBUCMOCTEN
00BEKTOB MEXTY CO00ii;

— CaMOCTOSITENIbHO (POpMYyIIMpOBaTH 00OOIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIIO/IEHUs, HUCCIIEJOBaHMS, OLIEHUBAaTh JOCTOBEPHOCTh IIOJYUYEHHBIX pE3yJbTaTOB, BBIBOJIOB U
0000I1IeHMI;

— MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIABUTATh MPEANIONI0KEHHS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ota c undopmariueii:

— BBISIBJIATH HEJAOCTATOUYHOCTh U U30BITOYHOCTh MH(OPMALINH, JAHHBIX, HEOOXOIUMBIX IS
pellIeHus 3a/1auH;

— BbIOMpPATh, aHATU3UPOBATh, CHUCTEMATU3UPOBATh W MHTEPIPETUPOBATh HH(POPMALIUIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

— BbIOMpPaTh (GOpMy MpeCTaBICHUS MHPOPMALUU U WIUTIOCTPUPOBAThH pellIaeMble 3aJjauu
CXeMaMH, HarpaMMaMu, HHOH rpadruKoil 1 MX KOMOWHAIIHSMHU;

— OLIEHUBAaTh HaJ&KHOCTh MH(OPMAIMKM 1O KPUTEPHSIM, MPEATIOKEHHBIM YUUTEIEM MWIIH
c(hOpMYyIUPOBAHHBIM CAMOCTOSATEIBHO.

2) VYHHUBepcalbHble KOMMYHHMKATUBHBIE JEUCTBUS 00€CHEeunBalOT C(HPOPMHUPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 00YUaIOIIUXCSL.

OOmuieHue:

— BOCIIPHHUMATH B (DOPMYJTUPOBATH CYXXJCHUS B COOTBETCTBUH C YCIOBUSMH H UEISIMHU
O0IIIeHUs; CHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHHUSI IO X0y PEIICHHUS 3aa4l, KOMMEHTHPOBATh ITOJIYYCHHBIN pe3ybTar;

— B X0Jie 00CYX/I€HUS 33aJaBaTh BOIIPOCHI 110 CYIIECTBY OOCYX/IaeMOW TEMbI, MPOOJIEMBI,



peraeMoit 3a1a4n, BHICKa3bIBATh UEH, HALIEJICHHBIC HA TIOUCK PELICHHUS; COTTOCTABIIATh CBOM CY)KICHHS
C CYXICHMSIMU JIpPYrMX Y4YaCTHUKOB JAManora, oOHapyXHBaTh pa3IMulMe€ U CXOJACTBO MO3MIMIH; B
KOPPEKTHOH Gopme (HopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;

— IPEJCTaBIATh PE3Y/NbTaThl PELICHUs 3a/aud, SKCIIEPUMEHTA, MCCIEIOBAHUA, MPOEKTa;
CaMOCTOSITENILHO BBIOMpaTh (POpMaT BBHICTYIJICHHS C YYETOM 3aqad IMPE3eHTAUH M OCOOECHHOCTEH
ayaAUTOPUH.

CoTpyHUYECTBO:

— IIOHMMAaTh U MCII0JIb30BaTh IIPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAJIbHON pabOThl IpU
peleHny y4eOHbIX MaTeMaTHYECKHX 3a/1ay;

— IPUHUMATh LI€b COBMECTHOW JESITEIbHOCTH, IUIAHUPOBATh OPraHMU3ALUI0 COBMECTHOM
paboThl, pacmpenensTh BHIBI PadOT, JOrOBApHBATHCS, OOCYKIAaTh MPOLECC U PE3ysIbTaT padoThI;
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMIEH;

— y4acTBOBaTh B IPYIIOBBIX (hopMax paboThl (00CyXIeHHs, OOMEH MHEHUSMH, MO3TOBBIC
LITYPMBI U JIP.); BBIIOJHATE CBOIO YAaCTh Pa0OThI M KOOPJUHUPOBATH CBOM JEHCTBUS C APYTUMH YIICHAMHU
KOMAH/IbI; OLIEHUBATh KAY€CTBO CBOETO BKJIAJa B OOIIUI MPOAYKT MO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICHCTBHUS.

3) VYHHUBepcallbHbIE PETYISATUBHBIC NEHCTBUA 00eCrednBalOT (POPMHPOBAHUE CMBICIOBBIX
YCTQHOBOK M KU3HEHHbBIX HAaBBIKOB JINYHOCTH.

Camoopranu3zanus:

— CaMOCTOSITEJIbHO COCTABIIATD IJIaH, AJITOPUTM PELICHUs 3a/1au (WIK €ro 4acTh), BBIOMpATh
CTOCO0 peHIeHUs ¢ y4ETOM UMEIOIINXCSI PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI pelIeHUl ¢ y4éTOM HOBOW MH(pOpMALIUU.

CaMOKOHTpOJIb:

— BJaJIeTh CHOCO0aMM CaMOIPOBEPKH, CAMOKOHTPOJIS IpOLEecca U pe3yibTaTa pelleHUs
MaTEeMaTHUYCCKOH 3a1a4mu;

— IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTI'YT BO3HUKHYTh IPHU pEIICHUH 3a7aud, BHOCUTb
KOPPEKTHBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HAMIECHHBIX OLIMOOK, BBISBICHHBIX
TPYAHOCTEN;

— OLICHUBATh COOTBETCTBHE pPE3yJIbTaTa NESATEIHHOCTH IOCTABJICHHON LM U YCIOBUSM,
OOBSICHATh NPUYMHBI JOCTHXKEHHUS WM HE JIOCTH)KEHUS LENM, HaXOIUTh OHIMOKY, JaBaTh OLCHKY
MPUOOPETEHHOMY OIIBITY.

INVIAHUPYEMBIE IPEJMETHBIE PE3YJIBTATBI (IIO T'OAAM OBYUYEHMUS)

5 knace

Yucna u evluucnenun

— IToHrMaTh W MPaBWIBHO YHOTPEOISATh TEPMHUHBI, CB3aHHBIE C HATYPAIbHBIMU YHCIIAMH,
OOBIKHOBEHHBIMU U I€CATUYHBIMU JAPOOSIMHU.

— CpaBHUBaTh U yNOpSA04MBaTh HATYPAJIbHbIE YNCIIA, CPABHUBATh B MPOCTEHUINNX CIydasx
OOBIKHOBEHHBIE IPOOH, IECATHUUHBIE APOOH.

— CoOTHOCUTh TOYKY Ha KOOpPAMHATHOM (YMCIOBOM) MpPSIMOMl C COOTBETCTBYIOLIUM €if
YHCIIOM U N300pakaTh HATypaJbHbIEC YHCIA TOYKAMU HA KOOPJAWHATHOW (UMCIOBOM) MPSIMOI.

— BeinonuaTe apupmeTrueckue NecTBUS ¢ HaTypaJlbHBIMU YHCIaMHU, ¢ OOBIKHOBEHHBIMHU
JOpoOSIMU B MPOCTEUIINX CITydasiX.

— BbINONHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BBIYMCICHUN.

— OKpyriaTh HaTypaJIbHBIE YUCIIA.

Pewenue mexcmoguix 3a0au

— Pematp TekcTOBBIE 3a7]aun apUPMETHUECKUM CITIOCOOOM U € MMOMOLIBI0 OPraHU30BAaHHOTO
KOHEYHOTo nepedopa BceX BO3MOXKHBIX BAPUAHTOB.

— Pemars 3a1auu, comeprxaline 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMS,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTb.

— Hcnonb30BaTh KpaTKue 3alIUCH, CXEMBI, TaOJIUIbl, 0003HAUYEHHUS [TPHU PEIICHUH 3a/1au.

— ITosnp30BaTbCs OCHOBHBIMH €IMHULIAMU U3MEPEHHUS: LIEHBI, MACChI; PACCTOSIHUSA, BDEMEHH,
CKOPOCTH; BBIpa)KaTh OJITHU €MHHULIbI BETMYUHBI Uepe3 JApyTHeE.

— W3BnekaTh, aHAIM3UPOBATh, OLEHUBATh MH(OPMAIIHIO, MPEJCTABICHHYIO B TAabIuIle, Ha



cToNOuaTOl nuarpamMme, WHTEPIPETHPOBATh MPEICTABICHHBIC JAaHHBIC, WCIOJIL30BaTh JAHHBIC MPH
pelIeHnH 3a1au.

Hacnaonan zeomempusn

— [Tonb30BaTbcs TEOMETPUUYECKMMH MOHATHUSMU: TOYKA, MHpsiMasi, OTPE30K, JIyd, YTOJ,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

— [IpuBomuTe mpUMEpPHl OOBEKTOB OKPYXAIOIIETO MHpa, UMEIOMIMX (HOpMY H3YyUEHHBIX
reOMETPHUECKUX (DUTyp.

— Hcnonb30BaTh TEPMHHOJNOTHIO, CBSI3aHHYKO C yIJIaMH: BEpUIMHA CTOPOHA; C
MHOT'OYI'OJIbHUKAaMU: yroJl, BEPIIMHA, CTOPOHA, TUaroHallb; ¢ OKPY>KHOCTBIO: pajinycC, JUaMeTp, LIEHTP.

— N306paxaTs u3ydyeHHble reomeTpuieckie Gurypsl Ha HEIMHOBAHHOM U KJleTuaToi Oymare
C IIOMOIIBIO LIUPKYJIS U JIMHEUKU.

— HaxomuTh AMuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IMOMOIIBIO JIMHEHKH,
CTPOMUTH OTPE3KU 3aJaHHOMU JJIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOI'O pajuyca.

— Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBAapaTa JIJIsl UX IOCTPOCHHUS,
BBIYMCIICHHS TUIOIIAIN U IEPUMETpA.

— Boruncnsate nepuMeTp M IIomaas KBajapara, mpsiMoyrojibHUKa, PUryp, COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM YHUCIe (GUTYp, H300pKEHHBIX Ha KJIETYaTOl Oymare.

— [Tonb30BaTbcsi OCHOBHBIMH METPUUECKUMHU €AMHUIIAMUA H3MEPEHUS JUIMHBI, TUIOIAJIU;
BBIPAXATh OJTHU €AMHUIIBI BEJIMUYMHBI Yepe3 JIpyTrue.

— Pacnio3naBate mapaienenunes,, Ky0, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIUHA, PEOPO
rpaHb, U3MEPEHUSI; HAXOJUTh U3MEPEHHUS Napajuiesienunena, Kyoa.

— Boruncnsate 00bEM KyOa, mapasuienienunesia Mo 3aJaHHbIM HU3MEPEHUSM, MOJb30BaThCS
SIMHUIIAMU U3MEPEHHS 00bEMa.

— Pemarp HecnoxHbIE 33/1a4d Ha U3MEPEHHE T€OMETPUUYECKUX BEIHUYMH B MPAKTHYECKUX
CUTYaIHsX.

6 kiacc

Yucna u evluucnenun

— 3HaTh ¥ NIOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3IMYHBIMU BUJIAMU YHUCEIl U CIOCO0aMU UX
3aIUCH, IEPEXOANTH (€CITH ATO BO3MOXKHO) OT OJHOU (YOPMBI 3aITUCH YHCTIA K IPYTOM.

— CpaBHUBaTh U YIOPSIOUMBATH 1IE€TbIe YHCIA, OOBIKHOBEHHBIE M JIECATUYHBIC APOOHU,
CpPaBHUBAThH YKCJIA OJTHOTO U PA3HBIX 3HAKOB.

— BreimonHsATe, coderas yCTHbIE U NMUChbMEHHBbIE MPUEMBI, apudMeTHuyecKrue AEeUCTBUS C
HaTypaJbHBIMU U 1EJIBIMU YHUCIIaMU, OOBIKHOBEHHBIMHU M JIECATUYHBIMU JPOOSIMH, MOJTOKUTETHLHBIMU U
OTPULIATENILHBIMU YHCIIAMH.

— BrruucisaTh 3Ha4€HHS YUCIIOBBIX BBIPAYKEHUM, BBITTOIHATH PUKHUJIKY U OIICHKY pe3ysIbTaTa
BBIUHCIICHH; BBITTOJIHATEH MPeoOpa30BaHuUs YUCIOBBIX BEIPAKEHUI HA OCHOBE CBOWMCTB apU(PMETUUECKUX
JEWCTBUU.

— COoOTHOCUTH TOYKY Ha KOOPAMHATHOW MPSMOM C COOTBETCTBYIOUIUM €M YHUCIOM H
n300pakaTh YKciia TOUKaMHU Ha KOOPJUHATHOWM MPSAMOM, HAXOIUTh MOAYJIh YHCIIA.

— COOTHOCHUTH TOYKHU B NMPSMOYTOJIBHOW CUCTEME KOOPAUHAT C KOOPAUHATAMU STOU TOUKHU.

— OKpyTJIATh LIETbIe Yhcia U ICCITHYHbIE APOOH, HAXOAUTH MPUOTMHKSHUS YHCEIT.

Yucnoevie u OyKeenHbvle bIPANCEHUS

— [Tonumate ¥ ynoTpeOasiTh TEPMHUHBI, CBS3aHHBIC C 3aMUCHIO CTEMEHU YHCIIA, HAXOIUTH
KBaJIpaT U Ky0 YMCIIa, BEIYUCIATH 3HAYCHUS YUCIOBBIX BBIPAKECHHI, COJIEPIKAIINX CTETICHH.

— [Tonp30BaThCs MPU3HAKAMU ACIIUMOCTH, PACKIAIbIBATh HATypajIbHbIC YHCIIa HAa TIPOCTHIE
MHOXHUTENH.

— [Tonb30BaTbcs MacmITaboM, COCTABISATh IPOMOPILIUU M OTHOILLIEHUS.

— Hcnonb3oBath OYKBHI 17151 0003HAUEHUS YMCEIN TIPU 3aITMCH MATEMaTUYECKIX BBIPAKCHUIH,
COCTaBJISITh OYKBEHHBIE BBIpOXKECHHUS W (OPMYINIBI, HAXOAWUTh 3HAYCHHUS OYKBEHHBIX BBIPAKCHHM,
OCYIIIECTBIISIS HEOOXOUMBIE TIOJICTAHOBKH M MPEOOPA30BAHMSL.

— Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoswvix 3adau

— Pemate MHOTOIIIArOoBBIE TEKCTOBBIE 33/1a4U apUPMETHIECKUM CITIOCOOOM.

— Pemate 3amaum, CBsI3aHHBIE C OTHOUIEHUEM, MPONOPLUUOHAIBHOCTBIO BEJIUYUH,



MPOIIEHTAMU; pelllaTh TPH OCHOBHBIE 33/1a4H HA IPOOH U TPOLIEHTHI.

— Pemars 3amaun, comepxaiine 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMH,
paccTosiHue, 1IeHa, KOJIMYeCTBO, CTOMMOCTbD; MMPOU3BOAUTEIBHOCTD, BpeMsl, 00bEMa paboOThI, UCIIOIB3YS
apupMeTHUeCKue  JAEUCTBHS, OLEHKY, MPHUKUAKY; I[OJb30BaTbCid  €OUHMIIAMH  H3MEPEHUs
COOTBETCTBYIOIIUX BEJINYMH.

— CoctaBisaTh OYKBEHHBIE BBIPAKEHUS 110 YCIIOBUIO 331a4H.

— W3BnekaTh MHPOPMALIUIO, TPEJCTABICHHYIO B Ta0IUIaX, HA JTMHEHHON, CTOI0YATON HITH
KpyroBOoM JuarpamMmax, WHTEPIPETHPOBATh INPEACTABICHHBIC HAaHHbBIC; HCIIOJIb30BaTh JAHHBIE IIPU
pelIeHnN 3a1au.

— [IpencraBnsaTh HHGOPMALMIO C IOMOIIBIO TAOJINL, TUHEHHON U CTOIOUATON AUArpaMM.

Hacnaonan zeomempusn

— IIpuBoauTE IpUMEpPbl OOBEKTOB OKPYKAIOLIEr0 MHpA, UMEIOIUX (OpMY H3Y4EHHBIX
Te€OMETPHYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, IPHUMEPHI PaBHBIX M CHMMETPHUYHBIX (PUTYD.

— N300paxaThb € NOMOILBIO LUPKYJS, JIMHEHKH, TPAaHCIOPTUpAa HAa HEIMHOBAaHHOM U
KJIeTyaToil Oymare M3ydeHHbIE IJIOCKHE TeoMeTpudeckre (Urypbl U KOH(UTYpaluu, CHMMETPHYHBIC
(burypsl.

— [Tonp30BaTbcsl TEOMETPUUECKUMH — TOHSATHUSMHU: PAaBEHCTBO  (UTYp, CHUMMETPHS;
HCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CAMMETPUEH: OCb CHMMETPHUH, IEHTP CUMMETPHUH.

— HaxomuTh BeJWYMHBI YIJIOB HW3MEPEHUEM C IOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMHBI, II0Jb30BaThCS IPU PELICHUM 3aJad I'paJyCHOM MEpOM YIJIOB; pacliO3HaBaTh Ha
4epTe)Kax OCTPBIM, IPAMON, PA3BEPHYTHIN U TYIIOU YIJIBL.

— BbruncnsaTe UIMHY JIOMaHOW, NEPUMETP MHOIOYTOJIBHHMKA, IOJb30BaThCS €AUHHUIIAMU
W3MEpEHUS JJIMHBI, BBIPAXXaTh OJHU €UHUIIBI U3MEPEHUS JUIMHBI Uepe3 ApYyTHe.

— Haxoauts, UCIOIB3Ysl 4EPTEKHBIE HHCTPYMEHTBI, PACCTOSIHUSA: MEKIY IBYMs TOUKaMH, OT
TOYKH 10 NPSMOM, JJIMHY IIyTH HA KBAJAPATHOU CETKE.

— Bbruucnare miomans ¢GuUryp, COCTaBIEHHBIX U3 MPSIMOYTOJbHUKOB, HCIOJIb30BATh
pa3OueHue Ha MPSIMOYTOJILHUKH, Ha PaBHBIC (PUTYPHI, TOCTPAUBAHUE IO TIPSMOYTOJILHUKA; TTOJIb30BAThCS
OCHOBHBIMM €IMHULIAMH U3MEPEHMs IUIOIIAIU; BbIpaKaTb OJHU €AWHMIIBI U3MEPEHMsI IUIOIIALU Yepes
IpyTue.

— Pacrnio3HaBaTh Ha MOJEISIX M U300pAKEHUSIX MUPAMUAY, KOHYC, IIMIIMHAP, UCIOIb30BATh
TEPMHUHOJIOTHIO: BEPILINHA, peOpo, rpaHb, OCHOBAaHUE, pa3BEPTKA.

— N300pakaTh Ha KiIeT4aToi Oymare npsMOYTOJIbHBIN Mapaielenune.

— Boruncnsate 00bEM IpsIMOYTOJIBHOTO NapajuieNenunena, Kyoa, mojib30BaTbCcsi OCHOBHBIMU
eIMHUIIAMU U3MEPEHUs 00bEMA.

— Pemarp HecnoxHbBIE 337a4l Ha HAXO0XIEHUE T€OMETPUUECKUX BEIMUYUH B MMPAKTUYECKUX
CUTYalUsIX.

7 knacc (anredpa)
Yucna u evluucnenun

BemonHsaTe, coderas yCTHbIE M MHUCHBMEHHBIE MPHEMBI, apupMETHUYECKHEe JEHCTBUS C
panMoOHAIBHBIMH YHCIIAMHU.

HaxonuTh 3HaueHUs YHCIOBBIX BBIPAKEHUN; MPUMEHATH Pa3HOOOpa3Hble CIOCOOBI U MPUEMBI
BBIYHMCIICHHS 3HAaYEHUN APOOHBIX BBHIPAKEHUIM, COACPIKAITNX OOBIKHOBEHHBIC U IECATUYHBIE IPOOH.

[TepexonuTh OT OHOM (OPMBI 3aMKMCH YUCEI K APYroi (MpeoOpa3oBhIBATh JECATHUHYIO APOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUIHYIO IPOOD).

CpaBHUBATH U YIOPSAIOYNBATH PAIIMOHAIBHBIE YUCIA.

OKpyrJTh 4ncia.

BrINOAHATE TPUKUIKY W OLEHKY pe3yJbTaTa BBIYMCICHHM, OLEHKY 3HA4eHHM YHCIOBBIX
BBIPOKECHHH. BRIMOTHATE JEHCTBUS CO CTENMEHSIMH C HATYPaJTbHBIMU TTOKA3aTEIISIMHU.

[IpuMeHATh pU3HAKK JEIUMOCTHU, Pa3I0KEHNE Ha MHOXKUTEIHN HATYPAIbHBIX YHCEIL.

Pemare mpakTHKO-OpUEHTHPOBAHHBIE 3a]adyd, CBS3aHHBIE C OTHOIIEHWEM BEJIHYHH,
MPONOPLUMOHANIBHOCTBIO BEJIMYMH, MPOLIEHTAMH; HHTEPIPETUPOBATh PE3YyJbTaThl PELIECHUS 3a1ad C
y4ETOM OTpaHUYEHUHN, CBSI3aHHBIX CO CBOMCTBAMHU PacCCMaTPUBAEMBIX OOHEKTOB.

Anzebpauueckue evipasrcenusn



Hcnonb30BaTh anreOpandeckyrd TEPMUHOJOTHIO W CHMBOJIMKY, NPUMEHSATh €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaa.

Haxoaute 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpazoBaHMs LEJIOTO0 BBIPAXKEHHUS B MHOTOWIEH IPUBEACHUEM IOJ00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BEINONHATE YMHOXKEHHE OJHOYICHA HA MHOTOWIEH M MHOIOWICHAa Ha MHOTOWIEH, IPUMEHSATh
(dbopMyIIBI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3IokKeHUEe MHOTOYJICHOB Ha MHOXKUTENIU C IOMOLIbIO BBIHECEHHS 32 CKOOKHU
00I1Iero MHOKHUTEIIS, TPYIIITUPOBKHU CIIaraeMbIX, IpUMEHEHHS (HOPMYI COKPAMIEHHOTO YMHOKEHUSI.

[TpuMensaTh npeoOpazoBaHMsl MHOTOWICHOB JAJISl PELICHUs Pa3JIMYHbIX 33]a4 U3 MaTeMaTUKH,
CMEXKHBIX [IPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

Hcnonb30BaTh CBOMCTBAa CTENEHEH ¢ HaTypaJbHBIMU IIOKa3aTeJIAMU Ul IpeoOpa3oBaHUs
BBIPAKCHUM.

Ypasnenus u nepasencmea

Pewats iMHEHBIE YPaBHEHMS ¢ OJJHOM [TEPEMEHHOM, IPUMEHSIA IIPaBUIIa IIepeXoa OT UCXOIHOIO
YPaBHEHHUs K paBHOCWIBHOMY eMy. I[IpoBepsTh, SBIIsIETCA 1 YUCIIO KOPHEM YPAaBHEHUS.

[TpumeHsTH rpaduvyeckre METOIbI IPHU PELICHUN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGuparhs mpuMepsl map 4uces, SBIAIOLUIMXCS pEIIeHHUEM JIMHEHHOro ypaBHEHMs C JABYMS
[IEPEMEHHBIMH.

Crpouth B KOOPAMHATHOM IUIOCKOCTH I'pa(MK JMHEHHOIO ypaBHEHUS C JIByMs IEPEMEHHBIMU;
10JIb3YACh I'paKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPAaBHEHUS.

Pemiath cuctembl IBYX JIMHEHHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMHU, B TOM YHCJIe IpaduUeCcKH.

CocTaBisiTh M pemniath JUHEHHOE YpPaBHEHHUE WJIM CUCTEMY JIMHEWHBIX YpaBHEHHH MO YCIOBHUIO
3aJ1a4M, MUHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M [TOJIyYE€HHBIN pe3yJIbTar.

Koopounamut u cpagpuxu. @ynkyuu

N300pakaTb Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOIIME 33aJaHHBIM KOOpAMHATaM,
JIy4H, OTPE3KH, HHTEPBaJIbl; 3alIMChIBaTh YUCJIOBbIE IPOMEKYTKH Ha aareOpanyeckoM si3bIKe.

OTmeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJIMHATaM; CTPOUTHh I'paduKu
TUHEUHBIX QyHKIMI. CTpouTh rpaduk GyHKIHA Y = | X |.

OnuceiBaTh C NOMOIIBIO (PYHKIUI H3BECTHBIE 3aBHUCUMOCTH MEXIY BEJIMYMHAMHU: CKOPOCTb,
BpEMS, paCCTOSIHUE; 1I€Ha, KOJMYECTBO, CTOMMOCTD; TPOU3BOIUTENILHOCTD, BpEMsI, 00bEM pabOTHI.

HaxonuTh 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnoco0 MpeACTaBiICHUS M aHaIu3a HUHQOpMAIlMU;, H3BIEKaTh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPaPUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

7 kyacc (reoMeTpusi)

— Pacrio3HaBaTh M3ydeHHBIE TeOMeTpUYecKkue (QUrypsl, ONpeAesATbh HUX B3aUMHOE
pacnojoxeHue, U300pakaTb NeOMETPUYECKHE (UIYpbI; BBIIOIHATh YEPTEKHU IO YCIOBUIO 3a/a4H.
W3MepsATh TMHEWHBIE U YIVIOBBIE BEIMUUHBL. PemaTs 3a/1auy Ha BBIYMCIEHUE JJINH OTPE3KOB U BEJIMYUH
YTJIOB.

— Jlenats TpyOyI0 OLIEHKY JMHEWHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B peabHON JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyare pasmMepbl 3TUX OOBEKTOB 110 MOPSIIKY BETHUUHHBI.

— CTpouTh 4epTeKH K TEOMETPUUECKUM 3a1a4aM.

— [lonb30BaTbcs TNpU3HAKAMU paBEHCTBA TPEYrOJILHUKOB, HCIIOJIb30BATh MPHU3HAKU U
CBOWCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUH 3a/1a4.

— [IpoBOANTH TOTHYECKUE PACCYKACHUS C UCTIOIB30BAHUEM I€OMETPHUUYECKIX TEOPEM.

— Ilonp30BaTbcd NpHU3HAKaMU pPaBEHCTBA MPSMOYTOJIbHBIX TPEYrOJIbHUKOB, CBONCTBOM
MeHaHbl, MPOBEIEHHON K THUIIOTEHY3€ MPSMOYTOJbHOTO TPEYroJIbHUKA, B PEIIEHUH F€OMETPHUECKUX
3az1ad.

— OnpenensTe MapajijieIbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpPhIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs NapaieIbHOCTh MPSIMBIX C TIOMOIIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOM
MPSAMOM 10 TOYEK APYroM MpsiMOil.

— Pemate 3a1aun Ha Ki1eT4aToi Oymare.

— [IpoBOANTH BBIUMCIEHHUS M HAXOAUTh YHMCIOBbIE U OYKBEHHbIE 3HA4YEHHUS YIJIOB B
TFEOMETPUUYECKUX 3a/adaX C HCIIOJIIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB W MHOTOYTOJIbHHMKOB,



CBOWCTB YIJIOB, 00pa30BaHHBIX IPH IEPECEYCHUH JBYX NapaJIeNbHBIX MPSAMBIX cekylei. Pemrats
IIPAKTUYECKHE 33]Jaul Ha HAXOKJCHNUE YIJIOB.

— BrnaneTs noHATHEM T€OMETPUUECKOTO MECTa TOYEK. Y METh ONPEAEIIATh OUCCEKTPUCY YIiia
U CepelMHHBIN NMEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUYECKHE MECTa TOYEK.

— DopMyIMpOBaTh ONPEIEIICHNS OKPYKHOCTH M Kpyra, XOpJbl U JUaMeTpa OKPYKHOCTH,
I10JIb30BaThCsl UX CBOMCTBAMM. Y METh IIPUMEHSATH 3TH CBOMCTBA P PEIICHUH 3a/1a4.

— Brnaners nmoHsATHEM ONMMCAHHOW OKOJO TPEYTrOJbHHUKA OKPYKHOCTH, YMETh HAaXOJHUTh €€
ueHtp. [lonp3oBaTbes akTaMu O TOM, YTO OUCCEKTPHUCH! YIJIOB TPEYroJbHUKA MEPECEKAIOTCS B OJTHOM
TOYKE, U O TOM, YTO CEPEIMHHBIE NEPIEHANKYIAPBI K CTOPOHAM TPEYTrOJIbHUKA IIEPECEKAIOTCS B OJHOMN
TOUKE.

— Biagers 1moHATMEM KacaTeIbHOM K OKPY)KHOCTH, IIOJIB30BaTbCid TEOPEMOU O
NEePIEHAUKYJIIPHOCTH KacaTeJIbHOU U pajinyca, IPOBEAEHHOTO K TOUKE KaCaHHs.

— [lonb30BaTbcs OPOCTEHIIMMU T€OMETPUYECKMMHU HEPABEHCTBAMM, IOHMMAaTh UX
IIPAKTUYECKUHA CMBICIL.

— IIpoBOANTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOEHUS C IOMOIIBIO HUPKYJIS U JINHEHKH.

7 knacc (BEpOATHOCTb M CTaTHCTUKA)

[IpencraBienue NaHHBIX B BUJE TAOJHI, AMarpamMm, rpadukoB. 3arojiHeHHE TaOJHil, YTEHHE U
MOCTPOCHHUE JuarpaMM (CTOJOMKOBBIX (CTONOYATHIX) M KPYroBbiX). UrTeHue rpadukoB peasbHBIX
npoueccoB. M3Biaeuenne mHpopManuy W3 AMArpaMM M TaOJIML, HCIOJIb30BAHWE W HHTEpIpeTanus
JIAHHBIX.

OmnwucarenpHasi CTaTUCTHKA: cpenHee apu(PMETHYecKoe, MeIMaHa, pa3Max, HauOoiblIee U
HauMEHblIIee 3HaYeHUs1 Habopa YMCIOBbIX JaHHBIX. [IpruMepsl ciyyailHON M3MEHUYMBOCTH.

Crny4aliHbplii SKCHEpUMEHT (OMBIT) W ClydaiiHoe coObiTHe. BepostHOCTP M yactota. Pomb
MaJIOBEPOSITHBIX M MIPAKTUYECKH JOCTOBEPHBIX COOBITUH B IPpHpOJIe U B o01iecTBe. MoHeTa u urpaibHast
KOCTb B TEOPUH BEPOATHOCTEN.

I'pad, Bepummmna, pebpo. Crenenp BepuinHbl. Yucio péOep M cymMMmapHas CTENEHb BEpLIMH.
[IpencraBnenne o cBsizHoctu rpada. Llemn u muxiel. [Iytu B rpadax. O6xox rpada (sitiepoB myTs).
IIpencraBnenue 06 opueHTUpOBaHHOM rpade. Pemenune 3a1a4y ¢ noMolipko rpagos.

8 kiacc (ayredpa)

Yucna u evluucnenus

Hcnonp30BaTh HaualbHbIE TPEICTABICHUS O MHOXKECTBE IEHCTBUTEIBHBIX YMCE JIJIsl CPaBHEHUS,
OKPYTJIEHUS U BBIYMCIEHUH; M300paxaTh ACHCTBUTEIbHBIC YUCIIA TOYKAMU Ha KOOPAMHATHON MPSMOH.

[TpumeHsTh MOHATHE apU(METHUYECKOIO KBaJAPAaTHOIO KOPHS; HAXOJWUTh KBaJlpaTHbIE KOPHH,
UCHOJb3Ys NMPH HEOOXOAUMOCTH KAJIBKYJISATOD; BBINOJIHATH Pe0Opa30BaHUs BBIPAXKEHUH, COEpKAIIUX
KBaJIpaTHbIE KOPHHU, HCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb30BaTh 3anMcy OONBIIMX M MaJbIX YHUCEN C MOMOUIbIO JIECATUYHBIX Ipo0el U cTeneHei
gucna 10.

Anzebpauueckue gvipasrcenus

[TpyMeHsITh MOHATHE CTEMEHU C IIeJIBIM MIOKa3aTesIeM, BBIIOIHATH IPeoOpa3oBaHus BbIPaKEHUH,
COJIEPIKAIIMX CTEMIEHH C LENIBIM IIOKa3aTEIIEM.

BbInonHATE TOXKECTBEHHbIE MPeoOpa30BaHUs PAaLlMOHAIBHBIX BBIPAXXEHH HAa OCHOBE IpPAaBUII
JeWcTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHU ApoOsMHu.

PacknagpiBaTh KBaspaTHBINA TPEXUIIEH HA MHOXKUTEIH.

[TpumensaTh mpeoOpazoBaHMs BBIPAKECHUN A PELICHUs Pa3IMYHBIX 3aJady W3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 pealbHON MPAKTUKH.

Ypasnenus u nepasencmea

Pemarp nuHeliHble, KBaJlpaTHbIE YPAaBHEHUS U PallMOHAIbHBIE YPaBHEHUS, CBOJSIINECS K HUM,
CHCTEMBI JIByX YPaBHEHHMH C ABYMs IEPEMEHHBIMHU.

IIpoBoNTh TpOCTEHIINE WCCIEIOBAHWS YPAaBHEHUHM M CHCTEM YypPaBHEHUH, B TOM 4YHUCIE C
IpUMEHEHHEM Trpaduyeckux MpeacTaBieHuil (yCcTaHaBIUBaTh, MMEET JM YpaBHEHHME WM CHUCTeMa
YpaBHEHUH pelleHusl, €ClIu UMEET, TO CKOJIbKO, U TIp.).

[Tepexoauth OT cioBecHON (HOPMYIMPOBKHU 3a7aul K €€ anreOpandeckoil MOJENu ¢ MOMOIIbIO
COCTaBJICHUS] YPaBHEHHS WJIM CUCTEMbl YpPaBHEHUMN, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJIYYE€HHBIN pe3yIbTar.



[TpyuMeHsTh CBOWCTBAa YHMCIOBBIX HEPAaBEHCTB [UIsl CPAaBHEHUS, OLIEHKH; pellaTh JIMHEHHbIE
HEPaBEHCTBA C OJHOI NEpPEeMEHHOM M UX CHCTEMBI; JaBaTh IpaUUECKYyI0 MIUTIOCTPALMI0 MHOXKECTBA
pEelIeHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

[TonumMaTh W WCHOJB30BaTh (YHKIHMOHAJIBHBIC MOHATHA U SI3BIK (TEPMHUHBI, CHMBOJHYECKUE
0003HAaUeHMs); ONpenesATh 3HaueHHe (YHKIMM [0 3HAYEHUIO apryMeHTa; OIpelelsiTh CBOWCTBA
byHKIMY 0 e€ rpaduKy.

Crpouts rpauku 3JeMEeHTapHbIX (YHKLIUH BUIA

y=k/x ,y=x2,y=x3,y= \x y = | x |; onmChIBaTh CBOMCTBA YHCIOBOW (PYHKIHMH TO €&
rpaduky.

8 kyacc (reoMeTpusi)

— PacriozHaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, MX 3JEMEHTHI, MOJb30BATHCA HMX
CBOMCTBAMM IIPU PELIEHUH FEOMETPUUECKUX 3ajau.

— IIpuMeHsATH CBOICTBa TOYKM IEpecedeHUss MeIuaH TpeyroyibHUKa (LIeHTpa Macc) B
pelIeHnn 3a1au.

— Bnagers noHsATHEM CpelHEN JIMHUYU TPEYTOJIBHUKA U TPAICLIUU, IPUMEHATh UX CBOWCTBA
IIpU pelIeHHH reoMerpuueckux 3anad. [lomp3oBarbest Teopemonn aneca M TEOPEMOM O
IIPONIOPLIMOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJI PELIECHUS IPAKTHYECKUX 3a1a4.

— [TpuMeHsATh PU3HAKH MTOIO0US TPEYTOJILHUKOB B PEIICHUH TEOMETPUICCKUX 3a]1a4.

— ITonp3oBatbes Teopemoil [ludaropa ans pemieHuss reOMETPUYECKHX M IMPAKTHYECKUX
3a1a4. CTpOUTh MaTEMaTUYECKYI0 MOJIEb B IPAKTUYECKUX 337a4aX, CAMOCTOSATEIbHO J€IaTh YepTEX U
HaXOJUTbh COOTBETCTBYIOLIUE JIIMHBI.

— Bnagers moHATHAMM CHHYCa, KOCMHYCAa M TaHI€HCa OCTPOro yria IpsIMOYTOJIBHOTO
TpeyrojabHuka. I101p30BaThCS 3TUMHU MOHATUAMM Ul PEILICHUS IPAKTUYECKUX 3aa4.

— Berumcnsate  (pa3iMyHBIMEA - CITOCO0AMM)  TUIOINAJAL  TPEYTONIbHWKA U IUIOHIAJH
MHOTOYTOJIbHBIX (Uryp (MONb3ysAch, IZle HEOOXOAUMO, KaJIbKyIATOpOoM). IIpuMeHsTh mOdydyeHHbIE
YMEHHMS B IPAKTUYECKUX 3a/1ayax.

— Bnagers NMOHATHAMM BIMCAHHOTO M LEHTPAJIbHOIO yIJla, MCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJAX, yIJIax MEXIYy XOpJaMH (CEKyIIMMH) U Yrje MEXIy KacaTelbHOM W XOpJoW IMpHu
pELIEHNN T€OMETPUYECKUX 3a/1a4.

— Brnanerp moHsATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSITh CBOMCTBA OMUCAHHOIO
YETBIPEXYTOJIbHUKA [IPU PEIICHNUH 3a]1a4.

— [IpuMmeHsTh IOMyYeHHBIE 3HAHUS HA MIPAKTUKE — CTPOUTh MaTeMAaTUYECKUE MOJEITH IS
3ajjady pealbHOW >KM3HM M IPOBOJUTH COOTBETCTBYIOLIME BBIUMCIEHHUS C NMPUMEHEHUEM MOJ00uS U
TPUTOHOMETPHH (II0JIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

8 Ki1acc (BepOATHOCTh M CTATHCTHUKA)

[IpencraBieHue JaHHBIX B BHJIE€ TaOIUL, TUarpaMm, rpaguKoB.

MHOXecTBO, 3JIEMEHT MHOXECTBa, MOAMHOXXeCTBO. Onepanuy HaJl MHOXKECTBAaMH: 00beIMHEHHE,
nepeceueHue, JomnoiaHeHwe. CBoiicTBa  omepauuii  HaJ  MHOMKECTBAMHU:  IE€PEMECTUTENBHOE,
coYeTaTeNIbHOe, pPAaCHpeleNuTeNbHOe, BKIOUYEHUs. lcrmonp3oBaHue rpaduyeckoro mpeacTaBiIeHUs
MHO>KECTB JJI OMMCAHUSI PEaSIbHBIX MIPOLIECCOB U SBJICHUH, IPH PEIICHUHN 3a]1a4.

N3mepenue paccemBaHus JaHHBIX. /lucriepcus M CTaHIApPTHOE OTKIJIOHEHHE YMCIOBBIX HAOOPOB.
JlnarpaMma paccenBaHusl.

OneMeHTapHble COOBITHS ciay4yaiHoro ombiTa. CiydaiiHble coObITHS. BeposTHOCTH COOBITHIA.
OneIThl ¢ PaBHOBO3MOXKHBIMHM 3J€MEHTApHbIMU cOObITHsIMH. CiydaliHblii BbIOOp. CBS3b MEXIY
MaJIOBEPOSITHBIMU U MIPAKTUYECKHU JIOCTOBEPHBIMU COOBITHSIMH B IIPUPOJIE, OOIIECTBE U HAYKe.

HepeBo. CBoiiCTBa 1€pEBBEB: €AMHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BUCAYEH BEPIIMHBI, CBA3b
MEXy YHCIOM BEpIIMH U uuciioM pédep. [IpaBuio ymHoxkeHus. Pemenne 3aau ¢ momMoIbto rpagos.

[IporuBononoxupie coObiTus. Jmarpamma Ditnepa. OObeAMHEHHWE U TEPEeCcEUEHUE COOBITHM.
HecoBmecTHble coObiTusi. @opMyna CIOKEHHs BEpOSTHOCTEH. YcCJIOBHas BepoATHOCTb. IIpaBmiio
ymHoxkeHus. HesaBucumsie coObitust. [IpencraBnenue skcnepumMenTa B BUJie AepeBa. Pemienue 3a1ad Ha
HaXO0XJAECHNUE BEPOATHOCTEN € TIOMOIIBIO IEPEBA CIyUYalHOTO dKCIIEpUMEHTA, AUarpamMmm Jiliiepa.

9 xmacc (anredpa)

Yucna u éviuucnenusn




CpaBHUBaTh U YHIOPSA0YNBATH PALIMOHAIBHBIE U HPPALOHAJIBHBIE YUCIIA.

BeimonuATe apudmernyeckue NEHCTBHA C pPalMOHAIBHBIMM YHCJIAMH, COYeTas YCTHBIE U
IIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIUMCIIEHUS C UPPALMOHAIBHBIMU YU CIIAMHU.

HaxoouTs 3HaYeHWs CTENEHEW C LEIBIMM II0KA3aTeIsIMH M KOPHEH; BBIYMCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrisiTh AEUCTBUTEIBHBIE YMCIIA, BBIIOJHATH NPUKHUIKY PE3yJbTaTa BBIUYUCICHHUH, OLEHKY
YHUCJIOBBIX BBIPAKEHUM.

Ypasnenus u nepasencmea

Pemats nuHelHblE W KBaJpaTHbIE ypaBHEHUs, YPAaBHEHHUS, CBOJSIIMECS K HUM, IpOcCTeiiine
IpOOHO-paLlMOHATIbHBIC YPABHEHUS.

Pemarts cucrembl IBYyX JMHEHHBIX ypaBHEHUH C JBYMs NEPEMEHHBIMH M CHCTEMBI JIBYX
YPaBHEHHH, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCS JTMHEHHBIM.

Pemrate TekcTOBBIE 33241 aNTeOpanvdecKUM CIIOCOOOM € IIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM
CUCTEMBI IByX YPABHEHHUU C ABYMs IEPEMEHHBIMHU.

[IpoBoauTh IpOCTEHIINE WCCIECIOBAHUS YPAaBHEHUM M CUCTEM YpPAaBHEHHMH, B TOM 4YHUCIE C
IPUMEHEHUEM TIpadUyecKux MNpeacTaBieHUuil (yCTaHaBIMBaTh, MMEET JM YpPAaBHEHHME WM CHUCTEMaA
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Periath nuHeliHbIe HEPAaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA; N300paXKaTh pellieHUe HEPAaBEHCTB Ha
YUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PELICHHE C IIOMOIIBI CUMBOJIOB.

Pemarb cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBaJIpaTHOE
HEPaBEHCTBO; U300pakaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSMOM, 3allMChIBAaTh PELLICHUE
C IIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEpABEHCTBA IIPU PELICHUH PAa3JIMYHBIX 3a/1a4.

Dynkyuu

Pacno3naBare (QyHKIMH H3y4eHHBIX BHIOB. llOKa3bIBaTh CXEMaTHYECKH PACIOIOKECHUE Ha
KOOPAMHATHOM MIIOCKOCTH TpadukoB GyHKUMM BUAA: y = kx, y = kx + b, y =k/x, y = ax’ + bx + ¢, y= X,
y =7x, y = |x | B 3aBHCHMOCTH OT 3HaYeHHMII KO3()DHUIMEHTOB; OIKICHIBATE CBOMCTBA (hyHKIIHIL.

Crpoutb 1 M300paXkaTb cXeMaTU4YeCKH IpauKu KBaApaTHUHBIX (YHKIMH, ONMHUCHIBATH CBOICTBA
KBaJIpaTUUHBIX (PYHKIUH 110 UX rpaduxam.

Pacrnio3HaBaTh KBajpaTHuHYy! (yHKIUIO 1O (hopMmyse, NMPUBOIUTH NPUMEPHI KBAaJPATUUHBIX
GyHKIUHI U3 peanbHON XKU3HU, PU3UKU, TEOMETPUU.

Apupmemuueckan u zeomempuueckan npozpeccuu

PacrioznaBath apupMeTHUECKYIO U T€OMETPHUUECKYIO POTPECCHH IPU Pa3HBIX CIIOCO0aX 3aJaHHUS.

BBINONHATE BBIYUCIEHUS C MCIOJIB30BaHHEM (opMyn n-ro wieHa apupMeTHYEeCKOd u
r€OMETPUYECKON ITPOTPECCUI, CYMMBI IIEPBBIX N YJIEHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON IIOCKOCTH.

Pemate 3amaum, CBs3aHHBIE C YHCIOBBIMM IIOCIENOBATEIBHOCTAMH, B TOM YHUCIE 3a7a4d U3
peanbHOM JKHU3HHU (C UCTIONB30BaHUEM KAJIBKYIATOPA, IIUPPOBBIX TEXHOJIOTHIA).

9 knacc (reomeTpusi)

— 3HaTh TPUTOHOMETpUYECKHE (YHKIMHU OCTPBIX YIJIOB, HAXOAUTh C MX IOMOIIbIO
pa3IMyYHbIE 3JIEMEHTHI MPSIMOYTOJBHOTO TPEYToJbHUKA («PEIICHNE IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KAJIBKYJIATOPA) JUIMHBI U YTJIbI 711 HETAOJUYHBIX 3HAUCHUH.

— [Tonb3oBarbes popmynamu NPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOKJIECTBOM
JUISL HAXOXKAECHHUS COOTHOILIEHUH MEXly TPUTOHOMETPUYECKUMH BETUYUHAMU.

— Hcnons30BaTe TEOpEMBI CHHYCOB M KOCUHYCOB JUJISI HAXOKJIEHUS PA3JIMYHBIX 2JIEMEHTOB
TPEYrOJbHUKA («PELIEHUE TPEYTOJIBHUKOB)), IPUMEHSTh UX MPU PELIEHUH FEOMETPUUECKUX 3aad.

— Brnanets nonsTusiMu npeoOpa3oBaHusl MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. Ilomb3oBaThCsi CBOMCTBaAMM MOJOOUS NPOU3BOJBHBIX (PUTYp, yMETh BBIYHCIATH JUIMHBI U
HaXOJUTh YIJbl Yy MoJ00HBIX ¢uryp. [IpumeHsTh cBoiicTBa 1M0I00MS B MPAKTUYECKUX 3a/adax. YMeTb
MPUBOAUTH PUMEPHI MOJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

— [Tons30BaTbCst TEOpEMaMH O IMPOU3BEIECHNUN OTPE3KOB XOp[, O NMPOU3BEJIECHUH OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeJIbHOM.

— [Tonb30BaTbcs BEKTOpaMH, MOHUMATh HMX TEOMETPUYECKMH M (PU3UYECKHH CMBICI,
MPUMEHSTH UX B PEIIEHUH F€OMETPHUECKUX U (pu3nueckux 3aaad. [[puMeHsTh CKansgpHOe Npou3BeIeHUE



BEKTOPOB JUIsl HAXO0XKIACHUS JJIMH U YIJIOB.

— Ilosnp30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €0 B PELICHUH
FEOMETPUYECKUX U IIPAKTUYECKUX 3a]1a4.

— Bnagers MOHATUAMYU IPABWIBHOTO MHOTOYTOJIBHMKA, JJIUHBI OKPYXKHOCTH, JAJIMHBI TyTH
OKPYKHOCTH M PAJMAaHHOM MEPHI YIUIA, YMETh BBIYMCIIATH ILIOIIAAb Kpyra W ero dacreu. Ilpumensars
IIOJIyYCHHBIE YMEHMS B IPAKTUYECKUX 3a/1a4ax.

— HaxoauTte ocu (WM LEHTPBI) CUMMETPUHU (QUTYp, MPUMEHSATH JBHKCHHS IUIOCKOCTH B
IIPOCTEHIINX CITy4dasix.

— [IpuMeHATH NOJIy4eHHBIC 3HAHUS HA IIPAKTUKE — CTPOUTHh MAaTEMAaTUYECKUE MOJEIH UL
3ajjad peaJlbHOW >KM3HU M IPOBOJUTH COOTBETCTBYIOIIME BBIYMUCICHUS C IPUMEHEHHEM I0A00us U
TPUTOHOMETPHUYECKUX (PYHKIUH (TI0JIB3YSCH, T/Ie HEOOXOIUMO, KAIBKYIIATOPOM).

9 xacc (BepOATHOCTb M CTaTUCTHUKA)

[IpencraBiaeHne JaHHBIX B BHJIE TAONHULI, TUarpaMM, TpauKoB, MHTEPIPETALUs JaHHBIX. UTeHHE U
IOCTPOEHHE TalJIMLL, AUarpamMm, IpaKoOB 10 PEaIbHBIM IaHHBIM.

[TepecranoBku u ¢akropuan. Coueranus u uucio coueranuit. Tpeyronpuuk [lackans. Pemenune
3aJja4u C UCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckast BeposITHOCTb. Ciy4aiHbIi BEIOOp TOUKU M3 (PUTYpPHI HA MJIOCKOCTH, U3 OTpPE3Ka U
U3 IyTY OKPY>KHOCTH.

Ucneitanue. Ycnex u Heygauda. Cepus ucoblTaHuM 110 nepBoro ycmnexa. Cepus UCHBITaHUI
bepuymnu. BepostHocTH coObITHII B cepuu ucnibiTanuil bepuyrm.

CrnyuaiiHas BeJIMUMHA U paclpeielieHne BeposTHOCTEW. MaremMaTtnyeckoe 0KHU1aHue U IUCIEPCHUS.
IIpumeppl MaTeMaTUYECKOTrO OXKUIAHUS KaK TEOPETUYECKOTO CpPEOHEr0 3HAYCHMs BEJIMYUHBI.
MareMatnueckoe OKUJaHUE U JUCIIEPCHUS CIy4alHOW BEIUMYMHBI «UUCIIO YCIIEXOB B CEPUU MCIBITAHUN
bepnymnm.

[TonsiTue o 3akoHe OodbIIKMX uyuced. V3MepeHne BepoATHOCTEW € MOMOILIBI0 4acToT. Poib u
3Ha4YeHUe 3aKOHA OOJIBIIMX YKCEI B IPUPOJE U OOLIECTBE.

COLEPKAHHUE YYEBHOI'O KYPCA (IO TOAAM OBYYEHMUA)

5 knacc

Hamypanvusie yucna u nyap

Harypanbnoe uucno. Psg HatypanpHbix uucen. Yucno 0. M3o0pakeHune HaTypalbHBIX YHUCEN
TOYKaMHU Ha KOOPAWHATHOH (YMCI0BOI) IpSAMOIA.

[To3unmoHHast cucteMa cuucieHus. PuMckass Hymepaius Kak MpuMep HETO3UIIMOHHOW CHUCTEMBI
cuMciieHus. [lecaTuyHas cucteMa CUUCICHHUS.

CpaBHEeHHE HATYpaJIbHBIX YKCEII, CPABHEHUE HATYpPaIbHBIX 4Hces ¢ HyléM. CrocoObl CpaBHEHUS.
OxkpyrieHne HaTypajbHbBIX YHCE.

CrokeHue HaTypaJIbHBIX YHCEJ; CBOWCTBO HYJS TNPU CIOXKEHWW. BhluMTaHue Kak NeWCTBHE,
o0paTHOE CIIOKEHUI0. YMHOKEHUE HATYpaJbHBIX YMCEN;, CBOMCTBA HYJS M €IWHUIBI IPU YMHOXKEHUH.
Jlenenue kak aeiicreue, oOpaTHOe YMHOKeHUI0. KOMIIOHEHTHI eficTBUi, CBA3b M1y HUMU. [IpoBepka
pesynbrata apudmernyeckoro AeictBus. llepemecTuTensHOe M coYeTaTeIbHOE CBONCTBA (3aKOHBI)
CJIOKEHUS U YMHOKEHHUSI, paclpeIeIUTEILHOE CBOMCTBO (3aKOH) YMHOXKEHHUSI.

Hcnonk3oBanue OykB I 00O3HAu€HUsT HEU3BECTHOTO KOMIIOHEHTa M 3alllCH CBOMNCTB
apu(pMETUYECKUX JEHCTBUMN.

Jenutenu u KpaTHbIE YUCIIa, pa3ioKeHne Ha MHOkUTeNu. [IpocTeie u cocraBHbie uncna. [Ipu3znaku
JenumocTy Ha 2, 5, 10, 3, 9. JleneHnue ¢ oCTaTKOM.

Crenensb ¢ HaTypaJIbHBIM MOKa3aTeIeM. 3alliCh YUCIa B BUAE CYMMBbI Pa3psiHBIX CIaraeMblx.

UucnoBoe BbIpaxkeHUE. BpryucieHne 3HAYEHUI YHMCIIOBBIX BBIPAKECHHI; MOPSAIOK BBITOJIHEHUS
neiictuil. Mcronb3oBaHue Mpy BHIYUCIECHUSIX IEPEMECTUTEIHFHOTO M COYETATEILbHOTO CBOMCTB (3aKOHOB)
CJIOKEHUS U YMHOXKEHHSI, paclpeIeIUTEILHOTO CBONCTBAa YMHOKEHHS.

Jlpoou

[IpeacraBnenne o apobw Kak croco0e 3amucu YacTH BeduduHB. OOBIKHOBEHHBIE IPOOH.
[IpaBuibHBIE U HeTpaBWIbHBIE ApoOu. CMelanHast IpoOk; MPEICTaBICHUE CMEIIaHHON ApoOu B BUIE
HEeTPaBUIILHOM IpoOH 1 BhIIEIIEHUE IEI0N YaCTH YKCila U3 HeMpaBWIbHOU Apoou. M3o0paxenue npodeit
TOYKaMH Ha YMCIOBOH mpsimoil. OcHOBHOE cBOKCTBO apodu. Cokparienue npodeit. [IpuBeaenne apodu k



HOBOMY 3HameHartento. CpaBHeHUE IpoOeit.

CrnoxeHue ¥ BhIUMTaHUE NIpoOeil. YMHOXKEHHE W JCJICHHE APoOei; B3auMHO-0OpaTHBIC ApOOH.
HaxoxaeHue gacTu 1enoro 1 1e1oro 1o €ro 4acTy.

Hecsatnunas 3anmuchk apoOeit. [lpencraBieHue necaTMUHONW ApoOW B BUIAE OOBIKHOBEHHOM.
N300pakeHne qecaTHYHBIX ApoOeii TOUKaMu Ha YUCIOBOM MpsiMoii. CpaBHEHHE AECATHUHBIX IPOOCH.

Apudmernueckue IHCTBUS C JECATUUHBIME Ipo0siMu. OKpyTiieHHe AeCATUYHBIX IpoOeit.

Pewenue mexcmogwix 3aoay

Pemennie TeKCTOBBIX 33au apupMeTHUEeCKUM criocoOoM. Pemienue jgormueckux 3aaay. Pemienue
3aja4 IepebopoM BceX BO3ZMOKHBIX BapHaHTOB. Vcroabp30BaHKe TPU pEIICHUH 3a/1a4 TaOJIHIl U CXEM.

Pemenne 3amay, colep:kallMxX 3aBHCHUMOCTH, CBS3BIBAIOIIKME BEJIMYUHBL: CKOPOCTH, BpeMs,
paccTosiHue; 1IeHa, KOJMYECTBO, CTOMMOCTh. EMHUIIBI M3MEpeHus: Macchl, 00bEMa, IIeHbI; PACCTOSIHUA,
BpEMEHH, CKOPOCTH. CBA3b MEXKY €AMHUIIAMU M3MEPEHUS KA /1011 BEIIMYNHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BUIE TAOIUI, CTOIOYATHIX JUArPaMM.

Hacznaonan zeomempusn

Harnsigasie npencraBieHus o GUrypax Ha INIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIy4, YToJl, IOMaHas,
MHOI'OYTOJIbHUK, OKPY>KHOCTb, KpyT. YTr0i1. IIpsmMoii, OCTpBIN, TyIOW U pa3BEPHYTHIA YIJIBL.

JlnuHa oTpe3ka, METpUYECKHE €IMHUIBI AMUHBL [[IMHAa JTOMaHOH, MepuMEeTp MHOTOYTOJbHHUKA.
N3mepenue 1 nocTpoeHue yrioB ¢ HOMOUIbIO TPAHCIIOPTUPA.

Harnsiaaeie npeacraBinenus o Gurypax Ha mioCKOCTU: MHOTOYTOJIBHUK; MPSMOYTOJIbHUK, KBAJPaT;
TPEYTOJILHUK, O PaBEHCTBE (pUTYD.

Hzobpaxenue ¢puryp, B TOM yucie Ha kieTdaroit 6ymare. [loctpoenue koHdurypamuii u3 yacreit
IPSIMOM, OKPY>KHOCTH Ha HEJIMHOBAaHHOM U KjeTyaToil 6ymare. Mcnosib30BaHne CBONCTB CTOPOH U YIJIOB
MPSIMOYTOJIbHHKA, KBaJpaTa.

[Tnomane TpsIMOYroJibHUKA M MHOTOYTOJBHUKOB, COCTaBJICHHBIX U3 MPSMOYTOJbHHKOB, B TOM
grcne Guryp, n300paxxEHHBIX Ha KJIeT4aToi Oymare. EMUHUIBI H3MepEeHUs TIOIATH.

Harnsasbeie mpencTaBieHUs] O MPOCTPAHCTBEHHBIX (HUrypax: MPSMOYTOJIbHBINA HapaieNenuiie],
KyO, MHOrorpaHHukH. M3o00paxeHne NOPOCTEHIIMX MHOTOTpaHHUKOB. Pa3Béprku kyba U
napawienenunena. Coznanue Mojaesieid MHOrOrpaHHUKOB (M3 Oymaru, mpoBOJIOKH, TIJIACTHIIMHA U . ).

O0bEM PAMOYTOIBHOTO Napajuienenunena, kyoa. Enunuiel usmepenus o0néma.

6 kiacc

Hamypanvuwie uucna

Apudmerndeckne 1eMcTBUS ¢ MHOTO3HAYHBIMU HaTYPaJIbHBIMHU YHCIaMU. YHCIOBBIE BBIPAXKEHHUS,
MOPSIOK JIEHCTBHH, NCTIOIB30BaHNE CKOOOK. M cmonbp30BaHue TpH BBIYMCIICHUSX TIEPEMECTUTEIHHOTO U
COYETaTeNIbHOTO CBOWCTB CIOXEHHMS W YMHOXKEHHS, pacHpeAeUTEIbHOI0 CBOHCTBA YMHOKEHHUS.
OxpyrieHne HaTypaTbHbBIX YHCEIL.

Jenutenn u KpaTHblE 4Mcia; HaMOONBIIMK OOLIMI AenuTeNh M HAaUMEHblIee o0lee KpaTHoe.
JIemMMOCTh CyMMBI M IPOM3BEACHUS. J{eleHne ¢ 0CTaTKOM.

/lpoou

OObIKHOBEHHas: J1poOb, OCHOBHOE CBOMCTBO JApoOH, cokpamieHue apoOeil. CpaBHEHHE U
ynopsourBanue qpodeil. Pemenue 3a1a4 Ha HaXOXAEHUE YAaCTH OT LEJIOTO M IEJIOro MO €ro YacTH.
Jpo6Hoe uucino Kak pe3ynbTaT neneHus. [IperncraBieHue AecATUYHOM ApOOU B BHUJE OOBIKHOBEHHOM
IpoOu U BO3MOKHOCTh MPECTABICHUs OOBIKHOBEHHOM IpoOH B BUJE AeCATHUHON. [lecaTnunbie 1podu
U METpUYecKas cucTeMa Mep. ApudMeTniecKkne JIeHCTBUS U YUCIIOBBIE BBIPAXKEHHUS ¢ OOBIKHOBCHHBIMU
U JIECAITUYHBIMU JIPOOSIMH.

OtHowuenue. Jlenenue B JaHHOM OTHOLIEHUH. MaciiTa0, nponopuus. [Ipumenenne nponopiuii npu
pelIeHnH 3aj1ay.

[TonsTHe mporeHTa. BhUMCIEHWE TPOIEHTAa OT BEIWYMHBI M BEIWYHHBI TO €€ TIPOICHTY.
BripakeHue mpoIeHToB AeCATHUHBIMU Ipo0siMu. Perienne 3a1a4 Ha poLeHThl. BeipaskeHne oTHOLIEHHS
BEJIMYMH B MTPOICHTAX.

Ilonoscumenvuvie u ompuyamenvrovle HUCIA

[TonoxxurenbHble W oOTpuUATeNbHble uucia. Llensle ywmcna. Moayne yucia, reomeTpuyecKkas
UHTEepOpeTanus MoAyis uyucia. M3o0pakeHue uucen Ha KOOpAMHATHOW mpsiMod. YmMcioBble



npomexxyTku. CpaBHeHHE uucen. ApudMeTHuecKkue ASUCTBUS C MOJOKUTEIBHBIMU U OTPHIIATEIbHBIMU
YK CIIAMHU.

[IpsMoyronbHas cucTeMa KOOpAMHAT Ha IMIIOCKOCTH. KoopMHAaThl TOUKM Ha TUIOCKOCTH, adcIucca
u opauHara. [Toctpoenune Touek u Guryp Ha KOOPJAUHATHOM TUIOCKOCTH.

bykeennuvie eviparcenusn

[Ipumenenne OYKB Il 3allMCHM MAaTEMAaTHYECKUX BBIPAKECHHH W mpeioxeHuid. CBoicTBa
apu(pMeTHYECKUX ACHCTBHUI. ByKBEeHHbIE BEIPQKEHUS M YHCIIOBBIE MTO/ICTAHOBKU. byKBeHHbIE PaBEHCTBA,
HaxXOXXJICHUE HEU3BECTHOro KoMmmoHeHTa. Popmynbl; (opMmysbl HepuMeTpa M IUIOIAAH
NpSIMOYTOJIBHUKA, KBaj[paTa, 00bEMa Napajiienenunena u Kyoa.

Pewenue mexcmogwix 3a0ay

Pemenne TeKCTOBBIX 3a7au apudMeTHUECKUM criocoOoM. Pemenune normueckux 3agad. Pemenue
3aJa4d 11epebopoM BceX BO3ZMOKHBIX BAPUAHTOB.

Pemenune 3anmau, conep)kaliux 3aBUCHUMOCTH, CBSI3bIBAIOLIUX BEJIUYMHBI: CKOPOCTb, BpEMs,
paccTosiHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTb; IPOU3BOAUTENILHOCTh, BpeMsl, 00bEM paboThl. EnuHUIIbI
U3MEPEHUS: MacChl, CCOMMOCTH; PACCTOSIHUS, BpeMEHH, CKOPOCTU. CBA3b MEXKAY €AMHUIIAMU U3MEPEHUS
KaKJ O BEJTUYHHBI.

Pemenne 3anay, cBA3aHHBIX C OTHOIIEHHWEM, MPONOPLUOHAIBHOCTBIO BEIMYUH, MPOLIEHTAMU;
pelleHre OCHOBHBIX 33aJa4u Ha JpoOu U MPOLEHTHI.

OueHka ¥ NpUKKKa, OKpyrieHue pe3yiabrara. CocTaBiaeHHe OYKBEHHBIX BBIPQXKEHUMN 110 YCIOBUIO
3a/1a4H.

[IpencraBienne MaHHBIX C MOMOINBI0 Tabmui u auarpamM. CrombuaTele qUarpaMMbl: YTEHHE U
IIOCTpOECHHE. UTEHNE KPYTOBBIX JUarpamM.

Haznaounana ceomempusn

Harnsinele npeacraBieHus o GUrypax Ha IjI0CKOCTH: TOUKa, IpsMasi, OTPE30K, Jy4, YIroJl, JoMaHas,
MHOT'OYTI'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOe  pacnosio)keHHe ~ ABYX ~NPSAMBIX Ha  IUIOCKOCTH, IapaJUICNIbHBIE  IIPSIMBIE,
NepIEeHIUKYIIApHBIE MpsiMble. M3MepeHne pacCTOSHUI: MEXAY ABYMs TOYKaMH, OT TOYKU JI0 MPSMOI;
JUIMHA MaplLIpyTa Ha KBaJApaTHOM CETKe.

W3mepeHne M MOCTPOEHHME VYIJIOB € IOMOUIbIO TpaHCHOpTUpa. Buael TpeyroiabHUKOB:
OCTPOYTOJIbHBIH, IIPSIMOYTOJIBHBIH, TYNOYTOJIbHBIN; paBHOOEIPEHHBIH, PaBHOCTOPOHHMIA.
YeTbIpE€XyroabHUK, IPUMEPHI YETHIPEXYTOIbHUKOB. [IpSIMOYTOJIbHUK, KBaIpaT: UCIOIb30BaHUE CBONCTB
CTOPOH, YIJIOB, auaroHajiei. M3o0paxeHue reoMeTrpuyeckux (GUIryp Ha HEIMHOBAHHOW Oymare c
HCIOJIb30BaHUEM LIUPKYJIs, TUHEHKH, YroJdbHUKa, TpaHcnopTupa. [locTpoenns Ha kieTyaToi Oymare.

[Tepumerp MmHoroyroipHuka. [loHsATHE ™UIOmAAM (UIYPHI; E€AMHUIBI U3MEPEHUS IUIOLIAJIH.
[TpubnmxE€HHOE H3MEpeHue IUIomaau (GUryp, B TOM 4ucie Ha KBajapaTHOW cerke. [IpubmmxénHoe
U3MEpPEHUE JUTMHBI OKPY>KHOCTH, IIJIOLIAAN KpyTa.

CumMmMeTpus: IIeHTpallbHasA, 0CEBas U 3epKajbHasi CAMMETPHH.

[TocTpoeHne cUMMETPUYHBIX (PUTYD.

Harnsannele npeacraBineHuss O NPOCTPAHCTBEHHBIX (GUIypax: Mapajienenumnesn, Kyo, mpusma,
nupaMpza, KOHyc, IMIMHIAp, Iap u cdepa. M3o0paxkeHne mnpocTtpaHcTBeHHBbIX ¢uryp. [Ipumeps
pa3BEPTOK MHOTOTPAHHMKOB, LIMIUHAPA U KoHyca. Co3/laHue Mojeseil MpoCTpaHCTBEHHBIX (uUryp (u3
Oymaru, MpOBOJIOKH, IJTACTHIIMHA U JP.).

[Tonsitne 00BEMA; eTMHUITBI U3MEPEeHUs 00bEMa. O0BEM MPAMOYTOIBLHOTO MapajuIeNienuIe1a, Kyoa.

7 knacc (anrebpa)

Yucna u evluucnenun

PannonanbeHble uncia

Jpobu OObIKHOBEHHBIE M JECATHYHBIE, NEPEX0]l OT OJHOW (OpMBI 3amucHu Apodei K APYyroi.
IlonsaTHe panMOHANBHOIO 4YHCIA, 3alUCh, CPABHEHUE, YIOPSAOYMBAHUE PALHUOHAIBHBIX YHCEIL.
Apudmernueckue IeHCTBUS C pallMOHAIBHBIMM YKciIaMH. PelieHue 3aaay u3 peajbHOW NMPAaKTUKU Ha
4acTu, Ha IpoOH.

CremneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpejesieHue, NMpeoOpa3oBaHUe BBHIPAKEHUN HA OCHOBE
oIpeJiesIeH s, 3amuch OonbIMX yucen. [IporeHTsl, 3anuck NpOLEHTOB B BUJE ApOOH U JpoOu B BUAE
MPOLIEHTOB. Tpy OCHOBHBIE 33/1a4 Ha MPOLIEHTHI, pellIeHUE 3a7au U3 pealbHON MPAKTUKH.

ITpuMeHeHre TPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKMTEIN HATYPaIbHBIX YHCEN.



PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsSMasi K 0OpaTHast IPOMOPLHUOHATIBHOCTH.

Anzebdpauueckue evipasrxcenus

IlepemeHHBIE, YHCIOBOE 3HAYCHHWE BBIPAXKCHUS C IMEPEMEHHOW. JlONMyCTUMBIE 3HA4YEHUs
nepeMeHHbIX. [IpencTaBieHue 3aBUCUMOCTH MEX]y BEIMYMHAMHU B BHUJE (HopMyibl. Berumcienus mno
¢dopmynam. [IpeoOpa3oBanne OYKBEHHBIX BBIPAKECHHUU, TOMXKIECTBEHHO PAaBHBIC BBIPAKCHUS, IpPaBUIIA
peoOpa3oBaHusl CyMM M IPOU3BEICHMH, NpaBUiIa PACKPBITUS CKOOOK M HPUBEIEHUA HMOJOOHBIX
CJIaraeMblIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowieHbl W MHorowieHbsl. CteneHb MHorowieHa. CloXeHHe, BBIYUTAHHE, YMHOKEHUE
MHOTO4JI€HOB. POpMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBapaT CyMMBI U KBazapar pasHocTH. Dopmyna
pa3HOCTH KBaApaToB. Pa3iojkeHne MHOTOUJI€HOB HA MHOXKHUTEIIH.

Ypasnenua

VYpaBHeHUe, KOpPEHb YypaBHEHHWs, IMpaBHja NpeoOpa3oBaHUS YpPaBHEHHs, PaBHOCUIBHOCTD
YpaBHEHUU.

JIuneliHOE ypaBHEHHE C OJHOM NEPEMEHHOW, YMCIO KOPHEW JIMHEHMHOIO YPaBHEHUs, PEIICHUE
JUHENHBIX ypaBHeHMH. COCTaBJICHHE ypaBHEHUH IO YCIOBMIO 3ajadd. PerieHue TEKCTOBBIX 3a7ad C
IMOMOUIBIO YPABHEHU.

JluneliHoe ypaBHEHUE C JBYMs IIEpEMEHHBIMHU U ero rpaduk. Cucrema JAByX JTMHEHHBIX YpaBHEHUN
C AByMs NepeMeHHbIMU. PemeHue cucreM ypaBHEHHH criocoOoMm mojctaHoBKHU. [Ipumepsl perieHus
TEKCTOBBIX 33/]1a4 ¢ IOMOLIbKO CUCTEM YPAaBHEHHUH.

Koopaunate! u rpaduku. OyHkuun

Koopaunara Toukn Ha npsmoi. YucinoBble npoMexyTKu. PaccrosiHue Mexay IByMs TOYKaMU
KOOPJMHATHOM IIPSIMOM.

[TpsamoyronbHas cuctema koopauHar, ocu Ox u Oy. AGciycca 1 OpiuHaTa TOYKH Ha KOOPIUHATHON
wiockoctu. [Ipumeps! rpadukos, 3aganHbIx Gopmynamu. UTeHrne rpadMKOB peabHBIX 3aBHCUMOCTEH.
[Tonstue ¢pynkuuu. ['paduk ¢pynkiun. CpoiictBa Qpynkuwmii. Jluneitnas ¢pynkuus, e€ rpadux. I'paduk
¢bynkuuu y = |x| . ['padmdeckoe penieHre TMHEHHBIX YPaBHEHUH U CHCTEM JIMHEWHBIX YpaBHEHHH.

7 knacc (reoMeTpus)

Havanbsubie nonsaTus reomerpun. Todka, mpsmMas, OTpE30K, JIyd. YToi. Buasl yriios. BeptukansHbie
u cMexHele yribl. buccekrpuca yrma. Jlomanas, MHoroyronsHuk. [lapamienbHocTh M
MEPIEeHIUKYJIIPHOCTD MPSIMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOMCTBa OceBOM cummerpuu. IIpumepsl cummerpuu B
OKPY’KaroIlleM MHpE.

OcCHOBHBIE TIOCTPOEHHMS C IMOMOIIBIO LUPKYJIS M JIMHEHKH. TpeyronpHuk. BeicoTa, mennana,
OHMCCeKTpuca, IX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBolicTBa U PU3HAKK paBHOOEIPEHHOIO TpeyrojbHuKa. [Ipu3Haky paBeHCTBA TPEYrOJIbHUKOB.

CBolicTBa M NPU3HAKU MapajuieNbHbIX NpsAMbIX. CyMMa yIiOB TpPEyrojbHUKA. BHeIHHe yribl
TPEYroJbHUKA.

[TpsimoyronbHblli  TpeyroabHUK. CBOWCTBO  MeQuaHbl  NIPSAMOYTOJIBHOTO — TPEYrOJbHUKA,
MIPOBEAEHHON K TMNoTeHy3e. [Ipu3Haku paBeHCTBA NMPAMOYTOIBHBIX TPEYTOJIBHUKOB. [IpsAMOYyrosibHbIi
TPEYrOJbHUK C yriioM B 30°.

HepaBeHncTBa B reoMeTpuM: HEPAaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM, Teopema
0 OoJbIIeM yrie U O0JIbLIeH CTOPOHE TpeyroyibHUKa. [lepneHuKysp 1 HaKJIOHHAs.

['eomeTprueckoe MecTo Touek. bruccekrpuca yrina u cepeiMHHbBIN MEPIEHAUKYISP K OTPE3Ky Kak
TreOMETPUUYECKNE MECTA TOUEK.

OKpYXKHOCTh U KPYT, XOpJla U JTUAMETP, UX CBOMCTBA. B3aMMHOE pacrnoioXeHue OKPYKHOCTH U
npsmoi. KacartenbHas M cekymias K OKpYKHOCTH. OKpyKHOCTb, BIIMCaHHas B yroi. BrnmcaHHas u
OTMCaHHasl OKPYKHOCTH TPEYTOJIbHUKA.

7 knacc (BEpOSITHOCTh M CTATUCTHKA)

[IpencraBieHue JaHHBIX B BUJAE TaOMUI, AWarpaMM, rpapukoB. 3anojiHeHue TaOJaul, YTEHHE U
MOCTPOEHHE JuarpaMM (CTOJIOMKOBBIX (CTOJOYATBIX) M KPYroBbIX). UTeHHE TpaduKOB pealbHbBIX
npoueccoB. M3Bineuenne umHbopManuyM W3 AMArpaMM U TaOJIHI, WCIOJIb30BAHWE U HHTEpHpEeTaIus
JAHHBIX.



OnwucarenbHas CTaTUCTHKA: cpelHee apUMeTHdecKoe, MeIHaHa, pa3Max, HauOoibluee Hu
HalMEHblIee 3Ha4eHUs1 Habopa YMCIOBbIX JaHHBIX. [IprMepsl ciyuailHON MU3MEHUMBOCTH.

CrnyvaliHplii SKCHEpUMEHT (OMBIT) W chy4aifHoe coObiTue. BeposTHOCTh M wactoTa. Ponb
MaJIOBEPOSITHBIX M MIPAKTUUYECKH JTOCTOBEPHBIX COOBITUH B IPUPOJIE U B o01IecTBe. MOHEeTa 1 urpajabHas
KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepummna, pebpo. Crenenp BepuMHbl. Yucio pédep M cymMMmapHas CTENEHb BEpLIMH.
[IpencraBnenue o cBsizHoctu rpada. Llenn u muxiel. [lytu B rpadax. O6xon rpada (3iinepoB myTs).
IIpencraBnenue 06 opueHTUpOBaHHOM rpade. Pemenue 3a1a4y ¢ noMoIibko rpagos.

8 kiacc (anredpa)

Yucna u evluucnenun

KBanpatHslii kopeHs u3 uncina. [lonstie 06 uppaunoHaabHOM yncie. JlecsaTnanpie npubImKeHus
uppanvoHanbHbIX uucen. CBoiicTBa apudMeTHUECKHMX KBaJpaTHBIX KOpPHEH W HUX INPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. J{eiCTBUTEIbHBIC YHCIA.

CreneHs ¢ 1ebIM ITOKa3arenaeM u e€ cBoiicTsa. CTaHJapTHas 3alKUCh YHCIIA.

Anzebpauueckue ¢vipasicenus

KBaznpaTHblil TpEXUIICH; pPa3I0KEHUE KBaAPATHOTO TPEXUICHA HA MHOKUTEIH.

Anrebpanueckas ApoOb. OCHOBHOE CBOMCTBO anredpamueckoid npodu. CriokeHHe, BBIYUTAHHE,
YMHOKEHHeE, JeJIeHne alre0pandeckux aApooeil. PanrionanbHble BIpakeHHsI U UX IpeoOpa3oBaHue.

Ypasnenus u nepasencmea

KBanpatHoe ypaBHeHue, popMyna KOopHeW KBagpaTHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUM, CBOJSALINXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiiiue 1poOHO-paliioHalbHbIE YPABHEHHUSL.

I'paduueckas MHTEpHIpeTalUsl YpaBHEHUH ¢ IBYMsl IEPEMEHHBIMU U CCTEM JIMHEHHBIX YpaBHEHUH
C IByMs iepeMeHHbIMU. [IprMepsl pelieHns CuCTeEM HETMHEHHBIX YpaBHEHUH ¢ IByMsI IEPEMEHHBIMU.

Perenue TekCTOBBIX 3a7jau anredpanyeckuM CrocoOoM.

Hucnossle HEpaBeHCTBA U UX CBOMCTBAa. HepaBeHCTBO ¢ ofHOW nepeMeHHOM. PaBHOCHIBHOCTB
HEpaBEeHCTB. JIMHEHHbIE HEPABEHCTBA C OAHOM nepeMeHHOW. CHucTeMBbl JIMHEHHBIX HEPABEHCTB C OJHON
IIEPEMEHHOM.

Dynkuyuu

[Monstue dpynxmumn. O0nacTh ONpeAeIeHns ¥ MHOXKECTBO 3HaueHHH (yHKuuu. CriocoOsl 3a1aHus
byHKIHi.

I'paduk ¢ynkiuu. Ytenue cpoiicTB QyHknuu no e€ rpaduky. Ilpumepsl rpapukoB (yHKUINH,
OTpa)KAIOIUX PeaTbHbIE POLECCHI.

@OYHKIINH, OMKUCHIBAIOIIUE NMPSAMYIO U 00paTHYIO MPONOPIHUOHATIbHBIE 3aBUCUMOCTH, UX TPapuKH.

Oyukmun y =22, y=x, y=1x, y=|x|.

['padmyeckoe pemieHHe ypaBHEHUH U CHUCTEM YpaBHEHH.

8 kmacc (reoMeTpusi)

UYereipéxyronpauku. [lapamiemorpamMM, ero npusHaku U cBoMcTBa. YacTHele cirydau
napaiesIorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBa/Ipar), UX MPU3HAKH U cBoiicTBa. Tpaneuus, paBHOOOKast
Tpaneuusi, e€ cBoiicTBa U npu3Haku. [IpsMoyronapHas Tpamnenus.

Meton ynBoeHuss wmenuanbl. lleHtpanbHas cummerpus. Teopema Daneca u  Teopema o
MIPOIOPLIMOHANIBHBIX OTpE3KaXx.

Cpennue TMHUM TPEYroJabHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[TogoOue TpeyronbHUKOB, KodhduiuenT mnomodus. I[lpusHaku nOMO00US TPEYTrOJIHLHUKOB.
[TpumeneHne no00Hs MPH PELLICHUH PAKTUUYECKUX 3a/1aU.

CpoiicTBa muomazel reomerpuyeckux ¢uryp. Dopmynbl g IUIOMIAAUW TPEYrojbHHUKA,
napasesnorpaMma, pom6a u tpamneuu. OTHOIIEHHE IUI0Iaei Mo100HBIX GUryp.

Brruncnenue niomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJeTyaTol Oymare.

Teopema IIudaropa. I[lpumenenne Teopems [Tudaropa npu permeHun NpaKTHUECKUX 3ajad.

CuHyCc, KOCHHYC, TaHT€HC OCTPOrO yrja HpsSMOYTrOJIBHOTO TpeyroibHuka. (OcHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30°, 45° u 60°.

BnvcanHble M LIEHTpaJIbHBIE YTIIbIL, YTOJI MEXAY KacaTeIbHON M XOPAOW. YTIbl MEXAY XOpAAMHU U
CEeKyIlMMHU. BrucaHHple U ONMCAHHBIE YETHIPEXYTOJbHUKH. B3auMHOE pacmnojokXeHUe HBYX
okpykHoctelt. Kacanue okpyxxkHoctend. O0mIue KacaTenbHbIE K IBYM OKPYKHOCTSIM.

8 ki1acc (BEpOSITHOCTh U CTAaTUCTHKA)



[IpencraBieHne faHHBIX B BUJE TaOIUIL, JHAarpaMm, rpaukoB.

MHOXeCTBO, 2JIEMEHT MHOKECTBA, MOAMHOXKECTBO. Onepaluy HaJ MHOXKECTBAMU: OObEIUHEHHE,
nepeceyeHue, JonoiaHeHue. (CBoiicTBa  omepauuMid  HaJ  MHOMKECTBAMHU:  IE€PEMECTUTENBHOE,
CoYeTaTeIbHOe, pacHpeeNuTeabHoe, BKIOUeHus. Vcnonp3oBaHue rpadUyecKkoro mpeCcTaBICHUS
MHOXECTB JJIs1 OIIMCAHUsI peallbHBIX IIPOLIECCOB U SABJICHUM, IIPU PEILICHUH 3aa4.

W3mepenune paccenBaHus JaHHBIX. /lucnepcus M cTaHIapTHOE OTKJIOHEHHE YHCIIOBBIX HaOOpOB.
JlnarpaMmMa paccenuBaHusl.

DJIeMeHTapHbIe COOBITHS CiydaiiHOTO ombiTa. CiydaiiHble COOBITHs. BeposSTHOCTH COOBITHIA.
OnbITBl C PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITHSAMH. Ciydaiineiii BeIOOp. CBs3b MEXITYy
MaJIOBEPOSTHBIMH U MPAKTUYECKHU IOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOLIECTBE U HAYKE.

JepeBo. CBoiicTBa AepeBbEB: €IUHCTBEHHOCTh IyTH, CYILIECTBOBAHUE BHUCSUEH BEPLIMHBI, CBS3b
MEX/1y YMCJIOM BeplIuH U unciaoM pédep. [IpaBuno ymHoxenus. Pemenue 3a1a4 ¢ momouisio rpados.

[TpotuBononoxusie coObITH. [uarpamma OJitnepa. OObeaMHEHHE M TEPECEUYEHUE COOBITHIA.
HecoBmecthbie coObiTusi. dopmyna cioxeHHs BEpOSITHOCTEH. YcCiOBHas BepoATHOCTb. IlpaBmiio
ymHoxeHus. HesaBucumsie coObiTus. IIpencraBienue skciepuMeHTa B BUJe AepeBa. Pemienue 3a1a4 Ha
Hax0KJICHUE BEPOSITHOCTEN C IIOMOIIBIO JE€PEBA CIIy4ailHOTO SKCIIEPUMEHTA, IUarpamm Dusepa.

9 knacc (anredpa)

Yucna u eviuucnenusn

JlelicTBUTENBHBIC YMCTIA

PanmonaneHbie 4ncna, UppalMoHaIbHbIe YMCIa, KOHEUHbIE U OECKOHEUHBIE JECSITHUYHBIE APOOU.
MHOXeCTBO JeHCTBUTEILHBIX YUCEN; JICHCTBUTENBHbBIE YHCIa KaKk OCCKOHEUHBIC JECATHYHBIC IPOOH.
B3auMHO OJIHO3HAUYHOE COOTBETCTBUE MEXKIY MHOMXECTBOM JECUCTBUTENBHBIX YHUCET U KOOPAMHATHOU
IIPSAMOM.

CpaBHeHuEe 1eHCTBUTENBHBIX YUCEI, apu(pMeTHyecKue NeUCTBUS C IeUCTBUTEIHHBIMU YUCTIAMH.

W3mepenus, npubInKeH!sl, OLICHKU

Pa3mepnl 00bEKTOB OKPYKAIOIIETO MUPA, JUIUTEILHOCTD MIPOIIECCOB B OKPYXKAIOIIEM MHpE.

[TpubnmxE€HHOE 3HAUYEHUE BEJIMYUHBI, TOUHOCTh NpuOmkeHus. Okpyrienue uucen. [Ipukuaka u
OLICHKA PE3yJIbTATOB BHIYMCIICHUH.

Ypaeénenus u nepasencmea

YpaBHEHUS C OTHON NTEPEMEHHOMN

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIAIIMXCA K KBaJpaTHBIM. bukBagpaTHOE
ypaBHeHue. [IpuMepsl pelleHHs ypaBHEHUN TPETbEH M YETBEPTOM CTENEHEW pa3jIoKEHUEM Ha
MHOKHTEIH.

Pemienne npoOHO-panlMOHANBHBIX ypaBHEHUM. PeleHne TEKCTOBBIX 3a/lady  anreOpanyecKum
METOJIOM.

Cucmemul ypasnenuil

VYpaBHeHUE ¢ IBYMs [IEPEMEHHBIMU U ero rpaduk. Pemenne cucteM IBYX JIMHEHHBIX YpaBHEHHH ¢
JBYMs IIEPEMEHHBIMU. PerieHue cucreM AByX YpPaBHEHHM, OJTHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe —
BTOpoO# cTeneHu. ['paduueckas MHTEpIIpeTaLUs CUCTEMbI YPaBHEHUH ¢ ABYMs IEpEeMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandeckuM CrIocoOoM.

Hepasencmea

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Pemenue nuHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PelieHne cucTem JTMHENHBIX HEPABEHCTB C
onHOM mepemeHHoM. KBagpaTHbeie HepaBeHCTBA. ['paduyeckas MHTepHpeTanus HEPABEHCTB U CHUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU.

Dyukyuu

KBanpatnunas QpyHnkius, e€ rpaduk u cBoiictsa. [lapabosa, KoopuHATHI BEpPIIUHBI Tapaboibl, 0Ch
CUMMETpHUU NapaboJIbl.

Ipapuxn dynkumit: y=kx, y=kx +b, y=k/x,y=x,y= Vx, y=|x| u ux cpoiicrsa.

Yucnoevie nocinedosamenvHocmu

Omnpeznenenue U criocoObl 3a1aHUs YUCIIOBBIX MTOCTEI0BATEIbHOCTEN

[TonsiTue YHUCIOBOM MOCIENOBATENBbHOCTH. 3aJlaHUE TOCJIEI0BAaTEIIbHOCTH  PEKYpPEHTHOM
dbopmyoit u popmysoi n-ro uieHa.



Apudmernueckas 1 reoMeTpUIecKas Iporpeccuu

Apudmerndeckas u reomerpudeckas nporpeccud. Dopmyabl nN-ro WwieHa apuPpMeTHYECKON u
F€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3o0pakeHne dineHOB apu(METHYECKOH U TEOMETPHUYECKOH MPOrpecCHil TOYKaMH Ha
KOOPJAMHATHOM IIOCKOCTU. JINHENHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE POLIEHTHI.

9 kimacc (reomeTpus)

Cunyc, xkocunyc, tanredc yriaoB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
DopMyIbl IPUBENCHUS.

Pemenue TpeyroiabHuKoB. Teopema KOCUHYCOB U TEOpEMA CUHYCOB. PellieHne npakTnyeckux 3ajaau
C MCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nonobus. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MpoU3BENEHNN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYIUX, TEOpeMa
0 KBaJpare KacaTeJIbHOM.

Bekrop, anuHa (MOIyib) BEKTOpA, COHAIIPABICHHbBIE BEKTOPBI, IPOTUBOIIOI0KHO HalpaBIEeHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalMM HaJ BeKTopamu. PaznoxeHue
BEKTOpa II0 JIBYM HEKOJUIMHEapHBIM BekTopaMm. Koopaunatsl BexTopa. CKaysspHOE HpPOU3BENCHUE
BEKTOPOB, IPUMEHEHHUE AJIs1 HAXO0XKIECHUS JJIMH U YIJIOB.

JlekapToBbl KOOpPAMHATHI Ha IIJIOCKOCTU. YPaBHEHHs INPSAMOM M OKPYKHOCTH B KOOpAMHATaX,
nepeceyeHre OKpy>KHOCTEN U IpsIMbIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHE.

ITpaBuiibHBIE MHOTrOYrOJIBHMKHM. JlnuHa oxpyxkHocTH. I'pagycHas W paguaHHas Mepa yrua,
BBIYMCIICHHE JUIMH AYT OKpyxkHocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBIDKEHUS IUIOCKOCTHM M BHYTPEHHHE CUMMETpUM (uryp (3sieMeHTapHble IpEACTaBICHUS).
[TapannensHbii iepenoc. [1oBopoT.

9 xnacc (BepOATHOCTb M CTATHCTHUKA)

[IpencraBieHne JaHHBIX B BHJIE TAONHUII, TUArpaMM, TpauKoB, HHTEPIPETALUS JaHHBIX. UTeHHE U
MOCTpOeHHE TalJIMLL, AUarpamMm, TpaguKoB MO PeaJbHbIM JTaHHBIM.

[TepecranoBku u ¢akropuan. Coueranus u yucio covyeranuit. Tpeyronpuuk [lackams. Pemenne
3aJjayu C UCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckast BeposTHOCTb. CiydaiiHbIi BEIOOP TOYKU M3 (PUTYPHI HA IMJIOCKOCTH, U3 OTpPE3Ka U
U3 IyTU OKPYKHOCTH.

Ucneitanue. Ycnex um Heygaua. Cepus ucnblTaHuM 110 nepBoro ycmnexa. Cepus UCHBITaHUIN
bepnynnu. BepositHocTH coObITHH B cepuM ucnblTaHUi bepHymu.

CrnyualiHas BeIMYMHA U paclpesiesieHne BeposTHOCTeH. MaTtemaTtnyeckoe 0XH1aHue U IUCIEPCHUs.
[Ipumepbl MaTeMaTUYECKOTO OXKUAAHMS KaK TEOPETUYECKOIO0 CpPEAHEr0 3HAYEHUs BEJINYMHBI.
MatemaTuueckoe 0’KUJaHUE U TUCIEPCUs CIIydallHON BETMYMHBI «UUCIIO YCIEXOB B CEPUM UCHBITAaHUI
bepuymm».

[Tonsitue o 3akoHe OonbIIMX uucen. M3MmepeHune BEpOSTHOCTEH € MOMOIIbIO 4yacToT. Ponb u
3Ha4YeHHUe 3aKOHA OOJIBIIMX YMCell B IPUPO/IE U 0OLIEeCTBE.



TEMATHYECKOE ILIAHUPOBAHUE YYEBHOI'O KYPCA
5 kiaacc

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI KoHTpoabHbIe IMpakTHyeckue
Bceero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Harypanpnbie yucna. JleiictBus ¢ 43 | bubmuorexa [JOK
HaTypaJIbHbIMU YU CIIAMU https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
H . 12 2
arysiAHas reomeTpus. JIMHUM Ha TIJI0OCKOCTH hits://m.cdsoo.ru/Tf413 1 ce
bubmuoreka [JOK
06 0 48 1
PIKHOBCHHRIC IPOOH https://m.edsoo.ru/7f4131ce
bu6mmorexa [IOK
H .M 10 1
ATIAIHAA FEOMETPHA. VIHOTOYTOIBHHEH https://m.edsoo.ru/7f4131ce
bu6mmorexa [IOK
Jlecaminzie Apoou 38 ! https://m.edsoo.ru/7f4131ce
Harnsanas reomerpust. Tena u purypsr B 9 | bubnuotexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
IT 600 10 1
OBTOPCHHE H 0DODIICHHE https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 4 4




6 Kiacc

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
u(ppoBbIe
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI KonTpoabHbie IIpakTuyeckue (ipp )
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
! Hatypabibie wicra 30 ! https:/m.edsoo.ru/7t414736
bubnunoreka LIOK
2 H T
ariaanHas reoMerpus. lIpsaMele Ha IIIOCKOCTH 7 https://m.edsoo.ru/7f414736
bubnunoreka LIOK
2 1 1
3 flpobdn 3 https://m.edsoo.ru/7£414736
bubnunoreka LIOK
4 H . 6 1
AJIAAHAS TCOMETPHS. CHMMETPHS https://m.edsoo.ru/7t414736
b K
5 Boipaxkenus ¢ OykBamu 6 nomotexa LO
https://m.edsoo.ru/7f414736
bu6nunorexa LIOK
H . D 14 1 1
6 arnsiHas reometpusi. GUrypsl Ha TIOCKOCTH hitps://m.cdsoo.rw/7E4 14736
bu6nmorexa LIOK
IT 4 1
7 OJIOKUTEIHHBIC U OTPUIIATEIIbHBIC YK CIIA 0 hitps//m.cdsoo.ru/TH4 14736
bu6nmorexa LIOK
8 IT 6 1
PEACTABIICHHC AAHHbIX https://m.edsoo.ru/7£414736
bu6mmoteka IIOK
H . D 1
9 arnanHas reoMeTpusd. PUrypsl B IpOCTPAHCTBE 9 https://m.edsoo.ru/7f414736
but6mmoreka [IOK
1 IT 2 1
0 OBTOpEHHE, 0000IICHIE, CUCTEeMAaTH3AIHS 0 https://m.edsoo.ru/7f414736
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170 5 5




7 kaacc (aaredopa)

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ KourtpoJabHbie IIpakTH4eckue
NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Yucna u BeIYHCIICHUS. PalinoHaabHbBIE YHUCIIa 25 1 hitps://m.cdsoo.ru/ 7415690
bubmuoreka [JOK
2 1
2 AJIrEOPAIHECKHE BIPCHILA ! https://m.edsoo.ru/7£41590
bu6mmoreka [IOK
2 1
3 ¥/PABHEHIS I HEpaBeHcTsa 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaumatet i rpaguicn. Cynicuiit 24 ! https:/m.eds0o.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne n 0bobmennue 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0




7 kiacc (reoMeTpus)

KouuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM muppoBbIe
Ne n/n P KouTpoabHubie IpakTuyeckue (udpp )
MPOrpamMmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Ipocreiimme reomeTpudecKkue GUrypsl 1 UX
1 CBIZ)ﬁCTBa Hzme eHI/IIe) reoMeT quque;pnx 14 bubmorexa HOK
) P p https://m.edsoo.ru/7f415e2e
BEIMYUH
bubnunoreka LIOK
2 T 22 1
PEYTOIBLHHKH https://m.edsoo.ru/7f415e2e
3 [TapannenbHble npsiMble, CyMMa YIJIOB 14 | Bbu6mmoteka [JOK
TPEYroJabHUKa https://m.edsoo.ru/7f415¢e2e
4 OkpyxHOCTh 1 KpyT. ['eomeTpuueckue 14 | bubnnorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6nunorexa LIOK
n i 4 I
> OBTOpCHHE, 0000MmEHHE 3HAHUH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




7 kiacc (BepOSITHOCTb U CTATHCTUKA)

KoanyecTBO yacon DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ie/ioB H TeM ungpoBbie
Ne n/n P KouTpoabHubie IpakTHyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 IT 7 2
PE/CTABJICHHC JIAHHBIX https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 8 1
Onucarenbnas craTucTuKa https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
i 1
3 CrrysaitHas H3MCHIMBOCTh 6 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
4 B 4
BE/ICHUE B TEOPHIO rpagho https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
B it 4 1
5 €pOSITHOCTD M YaCTOTA CITy4aifHOTO COOBITHS hitps:/m.cdsoo.ru/7f415fdc
. bubnuotexa [JOK
6 O06001enue, cucTeMaTH3alus 3HaHUH 5 2 hitps:/m.cdsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 5




8 kiacc (anredopa)

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aesioB U TeM ungpoBbie
Ne n/n P KouTpoabHubie IpakTHyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 4 .K 15
ucia v BeluuciaeHus. KBagpaTHbele KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHsb ¢ 1eTbIM 7 bu6mmoreka [IOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BoipakeHus. KBaapaTHblit 5 | bubnnoreka [JOK
TPEXWIECH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnmnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 v .H 12 1
paBHEHHS U HEpaBeHCTBA. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 o .0 5
YHKIHH. LICHOBHbIC HOHATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o Y 9
? YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 I1 06006 6 1
OBTOPCHHE H ODODIICHHC https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




8 kiacc (reomerpust)

KoanuecTBo yacos DJIeKTPOHHbIE
u(poBbie
Ne ni/m HanmenoBanue pa3aeioB 4 TeM POrpaMMbl KoHTpoabHbIe IIpakTHyeckue (it pp )
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 YeThIpEXYroJIbHUKU 12 1 bubmmorexa [IOK
https://m.edsoo.ru/7f417e18
Teopema Paneca u reopema o
bu6mmoreka [IOK
2 MIPOTOPIIMOHAIBHBIX OTPE3KaX, MOA0OHbIE 15 1
https://m.edsoo.ru/7f417e18
TPEYroJIbHUKH
[Inomane. Haxoxaenue miomanein
bu6mmoreka [IOK
3 TPEYTOJILHUKOB U MHOTOYTOJIBHBIX (DUTYD. 14 1
https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX GuUryp
4 Teopema [Tudaropa u Havana TPUrOHOMETPHH 10 1 bubmorexa [JOK
https://m.edsoo.ru/7f417e18
VYTiabl B OKpYKHOCTH. BriicaHHbBIE U ONTMCAHHBIE
bu6mmoreka [IOK
5 YEeTBIPEXYyroJIbHUKU. KacarenbHble K 13 1
N https://m.edsoo.ru/7f417e18
oKkpykHOCTH. Kacanue okpykHOCTEH
6 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 bubmorexa [TOK
https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6 0




8 ki1acc (BepoOSITHOCTb U CTATHCTUKA)

KoaundecTBO 9acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nmudpoBbIe
Ne n/m P Kontpoabnble  IlpakTnyeckme (udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 I1 7 4
OBTOpeHHE Kypea / Kiacca https://m.edsoo.ru/7f417fb2
) OmnucarenbHas cTaTUCTHKA. PaccenBanme 4 bubnunoreka LIOK
JaHHBIX https://m.edsoo.ru/7f417{b2
3 MiosKeCTEA 4 bubnunoreka LIOK
https://m.edsoo.ru/7f417fb2
bubnunoreka LIOK
4 B 7| §) 6 1
CPOATHOCTE CLYHAMHOTO CODBITHA https://m.edsoo.ru/7f417fb2
bubnunoreka LIOK
5 B 4
BE/ICHHE B TCOPHIO rpados https://m.edsoo.ru/7f417fb2
N bubmuoreka [{OK
6 Catyaiteie coOLITHs 8 https://m.edsoo.ru/7f417fb2
bu6nunorexa LIOK
7 00600 i 4 2
ODHICHHC, CHCTOMATH3AIIHA SHAHHH https://m.edsoo.ru/7f417{b2
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 2 1




9 kiacc (aaredopa)

KoanuecTBo yacos DJIeKTPOHHbIE
u¢posBbie
Ne ni/m HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl KouTpoabubie IpakTuueckue (uitcpp )
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Uucna u BeruucieHus. JeicTBUTEIbHBIC YU CIIa 9 bubmmorexa [IOK
' https://m.edsoo.ru/7f419d08
) VYpaBHeHUs 1 HEpABEHCTBA. Y PAaBHEHHS C OJTHOM 14 1 bubmmoreka [JOK
NepeMeHHOMN https://m.edsoo.ru/7t419d08
3 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnoreka [JOK
YpaBHEHUNU https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.ru/Tf419d08
5 Dymxman 16 | bubnuoreka [IOK
https://m.edsoo.ru/7f419d08
bu6mmoreka IIOK
6 4 15 1
HICTIOBRIC TOCIEAOBATEILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEMaTH3aUs 18 | bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 kyacc (reomerpus)

KoanuecTBo yacos DJIeKTPOHHbIE
ugposBbie
Ne ni/m HanmeHnoBaHue pa3iaeioB 4 TeM IPOrpaMMbl KounrpoJjbHubie IIpakTuyeckue (uncpp )
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| Tpuronometpust. Teopembl KOCUHYCOB U 16 | bubmmoreka [JOK
CUHYCOB. Pelienue TpeyrojipHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpaszoBanue mogodus. Merpuueckue 10 | bubnuoreka [IOK
COOTHOILLEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [{OK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c¢
4 JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 9 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. [{HA
5 of HOCTH U IIJIO y; b Kpyra §BI‘H/ICJ‘I€HI/I€ 8 bubmorexa HOK
byE . TR KpyTa. https://m.edsoo.ru/7f41al2c
TIomaaen
bu6nunorexa LIOK
6 e 0CKOC 6
JBIKCHIA TWIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 7 ) bu6nunorexa LIOK
3HaHUH https://m.edsoo.ru/7f41al2c¢
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 kaacc (BepOSITHOCTb U CTATHCTUKA)

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ni/m HanmenoBaHmue pa3/ie/ioB U TeM IPOrpaMMbl KoHTpoJbHbIe IpakTuyeckue (posric)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 IToBTOpEHue Kypca 8 kiacca 4 bubmorexa LOK
https://m.edsoo.ru/7f41a302
2 DneMeHThl KOMOMHATOPUKH 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
3 ['eomeTrpuueckas BEpoATHOCTD 4
https://m.edsoo.ru/7f41a302
4 Hcnsitannsa beprymum 6 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a302
5 CrnydaifHasi BeJTMIMHA 6 bubmmorera [TOK
https://m.edsoo.ru/7f41a302
6 O0600611eH1Ee, KOHTPOJIb 10 1 bubmorexa HOK
https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 2
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