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IMosicuuTeabHAA 3aNIHCKA

Paboyasi mporpamma no mamemamuke COCTaBJIeHAa HA OCHOBe CJEAYIOIIMX HOPMATHBHBIX
JAOKYMEHTOB:

v’ ®enepanbhbiii 3akon «006 o6paszoBanuu B Poccuiickoit deneparn» (ot 29.12. 2012 r. Ne 273-
@3);

v’ @enepaibHbIi FOCYIAPCTBEHHbIN 00pa30BaTEIbHBIA CTAHIAPT CPEAHETO OOLIEro 00pa3oBaHUs
(ITpuka3z MunuctepcTBa odpazoBanus U Hayku Poccutickoit @eneparuun ot 17.05. 2012 1. Ne 413 «O6
YTBEP)KICHUH (eepaibHOTO TOCYAapCTBEHHOTO O00pPa30BaTENBHOIO CTAaHAAPTAa CPEAHEro OOIIero
obpazoBanus» (3apeructpupoBaHo Munroctom P® 07.06.2012 r. No 24480), B pen. Ilpukazor
MunucrepcrBa obpasoBanust u Hayku P® ot 29.12.2014 r. Ne 1645, ot 31.12.2015 r. Ne 1578, ot
29.06.2017 r. Ne 613);

v Tlpuka3 MunucrepctBa npocseienust Poceuniickoit @enepanuu ot 20.05.2020 1. Ne 254 "O6
YTBEpkKACHUH (DeiepaabHOro MepeyuHs y4eOHUKOB, JOMYIICHHBIX K UCIOJIB30BAHUIO MIPHU pealiu3aluu
UMEIOUINX TOCYJapCTBEHHYIO AaKKpPEIUTAlUI0 00pa30BaTelbHBIX HPOrpaMM HayaJbHOIO OOILEro,
OCHOBHOTO 00ImIero, cpeaHero oomero o0Opa3oBaHUS OpPraHU3AlMSIMH, OCYUIECTBIISIOMIUMU
00pa3oBaTebHYIO IEATeIbHOCTS";

v Ilpuka3 Munnpocsenienust Poccun ot 23 nexabps 2020 r. Ne 766 «O BHeCEHHH U3MEHEHUI B
(denepanbHbIi NepeueHb Y4EOHUKOB, JTOMYLIEHHBIX K MCIIONb30BAHUIO MPH PEATU3aLUU MMEIOIUX
rOCY/IapCTBEHHYIO AaKKPEAUTALMI0 00pa30BaTENbHBIX IMPOTrPaMM HA4YallbHOTO OOIIEro, OCHOBHOTO
o01ero, cpeHero ooIero oopa3oBanus, YTBEpKIACHHBIN prukazom Munnpocsemenust Poccuu ot 20
Mas 2020 r. Ne 254»;

v aBTopckoii mporpammsl A.I'. Mepaisik, B.B. ITononckuit, M.C. Skup, E.B. Byuko (MaremaTuka:
nporpammel: 5—11 knacest A.I'. Mepansk, B.b. [Tononckuit, M.C. fAxup, E.B. bynko /. — M.: Benrana-
I'pad, 2014. - 152 c.),

v OOI1, AOOIT MAOY «Cpemnsist mikoina Ne 27y,

v' Yuebupiii ian MAOY «Cpennsist mikosia Ne 27» na 2022-2023 yueOHblIif TOjI;

v Tlonoxenust o pabGodeii mporpamme yueGHOro mpeamera, kypca MAOY «Cpenrsisi mikona Ne
27»;

v' Kanennapusiii yue6usiii rpaguxk MAOY «Cpenasist mkona Ne 27».

Pabouas nporpammMa npeaHa3HaueHa A U3y4eHHUs: MaTeMaTHKU 0a30Boro ypoBHs B 10 kiacce
OCHOBHOM 00111€00pa30BaTEIHLHOM MIKOJIBI M0 yueOHnKam: Maremaruka. Anredpa u Havana
MareMaTn4eckoro aHanusa. bazoeiii ypoBeHb. 10 kinace. YueOuuk / A.1. Mepsusx, /. A.
Homuposcxuii, B.M. Ilonaxos. M.: Bearana-I'pad, 2020; Marematuka. ['eomerpusi. bazoBbrii
ypoBeHb. 10 kiacc. Yueonuk / A.1. Mepsaaxk, /[.A. Homuposckuii, B.M. Ilonaxos. M.: Bentana-I'pad,
2020.

B coorBercTBHH ¢ npuHATOH KoHuenuuel pa3BuTHs MaTeMaTH4ecKOro o0pa3oBaHHus B
Poccniickoii ®enepanum, MaTeMaTH4ecKoe OOpa3oBaHUE peEIIaeT, B YAacCTHOCTH, CIEIYIOIUE
KJIIOUEBbIE 331auu:

—  IOPeIoCTaBNIATH  KaKIAOMY  OOyYammeMycs  BO3MOXKHOCTH  JIOCTHKCHHS  YPOBHS
MaTeMaTHYeCKUX 3HaHUM, HE0OX0AUMOTO JUIs AaJbHEHIIeH yCIeIHOM KU3HU B 00IIIECTBEY;

— «obecrieunBaTh HEOOXOIMMOE CTpPaHE YHCIO BBITYCKHUKOB, MaTeMaTH4ecKas IOJIrOTOBKa
KOTOPBIX JIOCTaTOYHA JUI TPOJOJDKEHUS 0O0pa3oBaHUS B pa3IMYHBIX HAMpPaBICHUSIX W JUIs
HpaKTI/ILIeCKOﬁ ACATCIIBHOCTH, BKIIIOYasd NPCoJaBaHUC MAaTEMATUKN, MATEMATUICCKUE UCCIICA0OBAHMA,
paboty B chepe HHPOPMALMOHHBIX TEXHOJIOTHNA U JIP.»;

—  «B OCHOBHOM 0O0IIIEM U cpeiHEM 00111eM 00pa30BaHUH HEOOXOAUMO MPEAYCMOTPETH MOATOTOBKY
00yyYaromuxcss B COOTBETCTBHM C UX 3allpOCaMU K YPOBHIO IOATOTOBKH B cepe MaTeMaTUYECKOTrO
00pazoBaHUM.

COOTBETCTBEHHO, BBIJICTISIFOTCS TPU HAMPABJICHUS TPEOOBAHUIT K pe3yJibTaTaM MaTeMaTHYECKOTO
o0Opa3oBaHuUs:



1) mpaKTHKO-OPUEHTUPOBAHHOE MaTeMaTH4YecKoe 00pa3oBaHue (MaTeMaThKa JUIsl )KU3HU);

2) MaTeMaTHKa JJIs HCIIOJIb30BaHMs B IPOECCHH;

3) TBOpYECKOE HAIpaBJICHUE, Ha KOTOPOE HALEJICHBI T€ OOY4YaloIIMecs, KOTOPbIC IUIAHHPYIOT
3aHMMATbCA TBOPYECKOW M HCCIIEOBATEIbCKON paboTON B 00JACTHM MaTeMaTHKH, (DU3HKH,
HSKOHOMHKH U APYTUX 00IACTSIX.

JTH HamnpaBJIeHUs1 PpeajM3ylOTcsl B JBYX 0JIOKax TpeOOBaHUIl K pe3yjbTaTraM
MaTeMaTH4eCKOoro oopa3oBaHusi (0a30Bblii ypoBeHb H YIIy0JIeHHbIil YPOBEHb)

Ha 6a3oBom ypoBHe:

— Bremmycknauk mayyumca B 10-11-m xnaccax: /Ui UCIIOJIB30BAaHUS B MOBCEAHEBHOW KH3HU U
obecrieueHUsT BO3MOXXHOCTH YCIICHTHOTO TIPOJIOJDKEHUST OO0pa3oBaHUs 110 CIEHUATBLHOCTSAM, HE
CBSI3aHHBIM C MPUKIIATHBIM UCTIOJIh30BAHUEM MATEMATHUKH.

—  Beinyckuuk noayuum eozmoxncnocme nayuumovca B 10-11-m kjaccax: uisi pa3BUTHS
MBIIUICHHSI, WCIIOJIb30BAaHUS B TOBCEAHCBHOW XW3HU W OOECHEYCHHUsS BO3MOXKHOCTH YCIIEITHOTO
MIPOJIOJDKEHHSI 00pa30BaHUsS 1O CHEIUATBHOCTSIM, HE CBS3aHHBIM C TPHUKJIAJHBIM HCIOJIb30BAaHUEM
MaTeMaTUKH

[lenu ocBoeHUs: MporpamMmbl 6a30BOT0 YPOBHSI — 00ecrieueHrne BO3MOKHOCTH MCTIOIb30BAHUS
MaTEeMAaTHYECKUX 3HAHUWA ¥ YMEHHH B IOBCETHEBHOM KU3HU H BO3MOXKHOCTH YCIICIITHOTO TIPOI0KECHUS
00pa3oBaHMs IO CHEIUAIBHOCTSIM, HE CBS3aHHBIM C IPHUKIAIHBIM HMCIOJb30BAaHUEM MAaTEMAaTHKH.
BuyTpu 3TOro ypoBHSI BBIAENSIOTCS JBE pa3lIMYHBIE MPOTPAMMBI: KOMHEHcupylowias 6azoean WM
OCHOGHaA Oa3zoeas.

IIporpamma no matemaTnke Ha 6a30BOM YPOBHe IIpeHA3HAUCHA JIJIsl 00YUYaIOIIUXCS CpeTHEN
IIKOJIbI, HE UCTIBITHIBABIINX CEPHE3HBIX 3aTPYyIHEHUI HA MPEIbIAYIIEM YPOBHE O0yUeHUSI.

OOGyuaromuecsi, OCylIeCTBISIONMe 00yueHne Ha 0a30BOM YPOBHE, JOHKHBI OCBOUTH 0OIIne
MaTeMaTUYeCKUe YMEHUs, HeOOXOAUMBbIe i KU3HH B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHU
MOJIy4arOT BO3MOXKHOCTh U3YYHTh MPEIMET TIy0Ke, C TEM, UTOOBI B JATbHEHIIIEM TIPU HEOOXOUMOCTH
U3y4aTh MaTEMATHKY ISl MPO(EeCcCCHOHANTBHOTO TPUMEHEHUSI.

B 3aBucuMocTH OT ypOBHSI IpOrpaMMbl OOJIbIIE MM MEHbIIE BHUMAHUS YJENSIETCS YMEHUIO
paboTaTh MO AIrOPUTMY, METOJaM IOMCKAa AIrOpUTMa M OMNPENEICHHMIO TPaHUIl MPUMEHUMOCTH
anropuTMoB. TpeGoBaHus, chopmynupoBaHHble B paszzaene «[eomerpusi», B Ooiblueil creneHu
OTHOCATCA K Pa3sBUTUIO IMPOCTPAHCTBCHHBIX HpC}lCTaBHeHI/Iﬁ n Fpa(i)I/I‘IGCKI/IX METOOAOB, 4YE€EM K
(bopMaTbHOMY OMHMCAHUIO CTEPEOMETPHUECKUX (DAKTOB.

Inanupyemsbie pesyabtatsl ocBoeHuss OOIl (aTu4HOCTHBIE, MeTampeIMeTHbIe W
NpeIMeTHbIC) HA yYpPOBHe cpeaHero odmero odopasosanusi «Maremaruka: ajgredpa m Hayvaja
MaTeMaTH4YeCKOro aHAJIN3a, TeOMeTPHs»

JIn4HOCTHBIE pe3y/IbTaThl:

— OpHUCHTAlHA 06yqa}onmxcs1 Ha pcaln3ali0 IIO3UTUBHBIX JKU3HCHHBIX IICPCIICKTHB,
MHHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPENIEIECHUIO,
CHOCOOHOCTH CTaBUTH LEJIN U CTPOUTH JKU3HCHHBIC TTIJIAHBI;

— TOTOBHOCTh M CIIOCOOHOCTH OOYyYalOMMXCsI K CaMOpa3BUTHIO M CaMOBOCIIUTAaHHUIO B
COOTBETCTBHUH C O0OMICYEITIOBEUYSCKUMH [IEHHOCTSIMH 1 HIeAIaMU TPAYKIAHCKOTO 00IIEeCTBa;

— HPABCTBEHHOE CO3HAHME M IOBEJIEHHE Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKHX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUA W MOBCACHUA B ITOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH H CIIOCOOHOCTH BECTH
JMaJor ¢ JOPYTUMHU JIIOJIBMH, JOCTHraTh B HEM B3aWMOIIOHMMAaHUS, HAaXOJIUTh OOIIME LEeIH H
COTPYAHHNYATH JJIA UX JOCTHIKCHUSA,

— TPUHATHE TYMaHUCTUYECKHX LIEHHOCTEH, OCO3HAHHOE, YBaKUTEIbHOE U J0OpOKeIaTeiabHOe
OTHOIIIEHHE K JPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO;

—  pa3sBUTHE KOMIICTEHLHUH COTPYAHUYECTBA CO CBEPCTHUKAMM, NETBMH MIIAQJLIETO BO3pACTa,
B3POCJIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HON, YUeOHO-UCCIE0BATEIBCKOM, MPOEKTHON U
JpYIrux BUAAX NEATENBHOCTH.

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH, 3HAUMMOCTH
HayKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BJaJleHHE NOCTOBEpHON MH(pOpmauueil o



NEPEOBBIX JIOCTUKCHUSX U OTKPHITUAX MHPOBOW M OTEUYCCTBCHHON HAayKH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HaHUAX 00 YCTPOWCTBE MHpa U 00IIECTBA;

— TOTOBHOCTBH M CIIOCOOHOCThH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BAHMIO, HA MPOTHKEHUN
BCEH JKHM3HM, CO3HATEIIbHOEC OTHOIICHHWE K HEMPEPHIBHOMY OOpa30BaHHIO KaK YCJIOBHIO YCIEITHOU
npo(hecCHOHANBLHOM U OOIIECTBEHHOM JAESITETbHOCTH;

— OCO3HaHHBIA BBIOOP Oymymieil mpodeccuyu Kak IMyTh W CIOCO0 peaau3alri COOCTBEHHBIX
JKU3HCHHBIX IUIAHOB;

—  TOTOBHOCTBH OOYYarOIIUXCs K TPYAOBOH MPOPECCHOHATLHON JAEATEIBHOCTH KaK K BO3MOKHOCTH
YYacTHs B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX, OOMICHAIMOHAIBHBIX TPOOIIeM;

—  TOTPeOHOCTh TPYAUTHCS, YBOKEHUE K TPYAy U JIIOASIM TpPyAd, TPYAOBBIM TOCTHXKEHUSIM,
J0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHUE K Pa3HBIM BHJIAM TPYIOBOM JCATEIBHOCTH;

— TOTOBHOCTh K CaMOOOCIYXMBAaHHWIO, BKJIIOYas OOy4YeHHWE H BBINIOJHEHUE JIOMAIIHHUX
00s13aHHOCTEH.

—  (usmUecKoe, SMOIMOHATBHO-TICUXOJIOTHYECKOE, COIMALHOE OJIaromonydne oO0yJarommxcs B
KU3HH 00pa30BaTEIbHON OpraHW3allid, OUIYIICHUE IEThbMH OC30MaCHOCTH M TCHXOJOTHYECKOTO
KoMdopTa, HHPOPMAITMOHHON OE30MTACHOCTH.

MeTtanpeameTHblie pe3yJabTaThl

MertanpenmMeTHble pe3ysibTaThl OCBOECHUS OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl NMpeacTaBJIeHbI
TpeMsl TPyNNaMH YHUBEPCAJbHBIX Y4eOHbIX AelicTBuii (YY/):

PerynsiTuBHbIC YHUBepCaJIbHbIE y4eOHbIe 1eiiCTBUS

BohinyCKHUK HAYy4YUTCS:

—  CaMOCTOSITEIBHO OINPENENATh LEIH, 33JaBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOKHO
OTPENIETUTh, YTO 1eJTh TIOCTUTHYTA;

— OLICHHMBaThb BO3MOJKHBIE€ IOCJIEACTBUS JOCTH)KEHHUS IIOCTABJIEHHOM LEIU B JAESATENbHOCTH,
COOCTBEHHOM >KU3HU U KU3HHU OKPYKAIOIIUX JIFO/IeH, OCHOBBIBASICh HA COOOPAKEHUSIX STUKH U MOPAJTH;

— cTaBuUTh W (opMynHpoBaTh COOCTBEHHBIC 3a/Jayd B 0Opa30BaTENbHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYyaIUsX;

—  OIICHMBATh PECYPCHI, B TOM UYHKCJE BpeMs U JIpyrue HeMaTepHalbHbIE PecypChl, HEOOXOAUMbIE
JUTSL IOCTHIKEHUS TTOCTaBJICHHOM 11N,

—  BBIOMpATh MyTh HOCTHKEHUS 1€, TNIAHUPOBATH PELICHHE MOCTABIEHHBIX 3a71a4, ONTUMU3HUPYSI
MaTepHabHbIE U HEMaTepUaIbHbIC 3aTPAThI;

— opranu3oBbIBaTh A(G(EKTUBHBIH TOUCK PECYpcOB, HEOOXOAMMBIX ISl  JOCTHIXKEHHS
IMOCTaBJICHHOM IICIIH;

—  COIIOCTABJIATH MOJYUYEHHBIN pe3yJabTaT AEATEIbHOCTH C TOCTAaBICHHOM 3apaHee LeJbIO.
Ilo3naBaTebHbIE YHHBePCcAJbHbIE YUeOHbIE eHCTBUS
BbinycKHUK HAy4YuTCS:

— HCKaTh W HAXOJWTHh OOOOIIEHHBIE CMOCOOBI PEMICHUs 3a7ad, B TOM YHCIE, OCYIIECTBISATH
pa3BepHYTHIN HH()OPMAIIMOHHBIN TOUCK U CTABUTH Ha €0 OCHOBE HOBBIE (yueOHbBIE 1 TO3HABATEIBHEIE)
3a71a4u;

—  KPUTHYECKH OLICHUBATh M MHTEPIPETUPOBATh MHPOPMAIIUIO C PA3HBIX MMO3UIINA, PACTIO3HABATH
1 (PUKCUPOBATH MPOTUBOPEUNS B HHGOPMAITMOHHBIX HCTOYHUKAX;

—  WCHONB30BaThb  pa3lIMYHbIE MOJEIbHO-CXEMAaTUUYECKHE CpPEACTBA JJId  MpEeACTaBICHUS
CYIIECTBEHHBIX CBSI3€M W OTHOIICHHWH, a TaKXe MPOTHBOPEYUH, BBISBICHHBIX B WH()OPMAIMOHHBIX
MCTOYHHKAX;

—  HaXOAWTh U MPUBOJUTH KPUTHIECKHE aPTYMEHTHI B OTHOIIICHUHU JICUCTBUH U CYXKICHUH IPYToTO;
CIIOKOMHO U pa3yMHO OTHOCHTHCS K KDUTHUUYECKUM 3aMEUaHUsIM B OTHOIIIEHHH COOCTBEHHOTO CYKICHHSI,
paccMaTpuBaTh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOAWTH 332 paMKH Yy4eOHOrO TpeaMeTa W OCYIIECTBISTH I[EICHAINIPABICHHBIN IOWCK
BO3MOXKHOCTEH ISl IMPOKOT0 MEPEHOca CPEACTB U CIIOCOOOB IEHCTBUS;

—  BBICTpamBaTh WHIUBUAYATbHYIO OOPa30BaTEIbHYIO TPACKTOPUIO, YUHTHIBAST OTPAaHUYCHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

—  MEHSTh U yJIepPKUBATh Pa3HbIE MO3UIIMHU B I03HABATEIILHON JE€ATEIbHOCTH.
KomMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE N1elCTBUA



BbInyCKHUK HAYYHMTCS:

—  OCYUIECTBJISATH JEJIOBYI0 KOMMYHHUKAIIUIO, KAK CO CBEPCTHHUKAMM, TaK U CO B3POCIBIMH (Kak
BHYTpPHU 00pa3oBaTEIbHON OpraHU3aIluy, TaK U 3a €€ MpejesaMu), MoA0upaTh NapTHEPOB IS JEIOBOM
KOMMYHHKAITIH UCXOsI U3 COOOpakeHU pe3yIbTaTUBHOCTH B3aUMO/ICUCTBHUS, a HE JINYHBIX CUMIIATHIA;

— TP OCYIIECTBICHUH TPYNIIOBON pabOThl OBITh KaK PYKOBOJUTEIEM, TaK U WICHOM KOMaH/bI B
pa3HbIX pOJsIX (TeHepaTop uaei, KPUTUK, UCIIOTHUTEIb, BEICTYNAIOUIHNM, SKCIIEPT U T.1.);

—  KOOpOWHHUPOBAaTH H BBIMONHITH PabOTy B YCIOBUSAX pEalbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

—  pa3BepHYTO, JJOTUYHO U TOYHO H3JIaraTh CBOIO TOUKY 3PEHUS C MCIOJIb30BAaHHEM aJIeKBATHBIX
(YCTHBIX ¥ MUCHMEHHBIX) SI3LIKOBBIX CPEICTB;

—  pacro3HaBaTh KOH(MJIMKTOTEHHBIE CUTYallMd U MPEAOTBpAIlaTh KOHQIMKTHI 10 X aKTUBHOMI
¢a3bl, BBICTPaWBATh JICIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIUIO, U30erast TMYHOCTHBIX OIICHOYHBIX
CYXICHUM.

IIpeamerHble pe3y/bTarhl. ba3oBblii ypoBeHb

B cootBerctBum ¢ ®I'OC COO, mpenmernbie pe3ynbraThl ocBocHHss OOIl Ha 6a30BOM ypoBHE
IPEJICTaBJICHBI IByMS TpynnaMu: « BBIMYCKHUK HaydUTCsl — 0a30BbI YPOBEHBY, « BBIMTYCKHUK MOTYYHUT
BO3MOXXHOCTh HAy4HTHCS — 0a30BBId ypoBeHb». Kak W B OCHOBHOM 00ImIeM 0Opa3oBaHHH, TpyIIIa
pe3ynbTaToB «BBIMYCKHMK HAYYMTCS» MPEICTaBIseT COOOM pe3yabTaThl, JOCTHUKEHHE KOTOPBIX
o0ecTieynBaeTcsl yuuTesieM B OTHOILIEHHH BCEX 00YJarOIUXCsl, BRIOPABIINX JaHHBIH YPOBEHb O0YUCHUSI.
['pynma pe3ynbTaToB « BbINYCKHUK MOJYYHUT BO3MOKHOCTH HAYYUTHCS» 00€CTIEUNBACTCS YUUTEIEM
B OTHOIIEHUM YacTU Hambojee MOTUBUPOBAHHBIX U CIIOCOOHBIX 00y4arOlMXCsl, BHIOPABIINX JaHHBIN
ypoBeHb oOyuenus. [lpu koHTpose kauecTBa 0Opa30BaHUS Ipylmna 3aJaHUl, OPUESHTHPOBAHHBIX HA
OLICHKY JIOCTI)KEHHUSl IUIAHUPYEMBIX PE3yJIbTaTOB U3 OJioKa «BBIMYCKHUK IMOJIYYUT BO3MOYKHOCTH
HAYYUTHCS», MOXKET BKIIOYATHCA B Marepualbl Onoka «BBIMTyCKHUK HayduTCs». OTO MO3BOJIUT
IPEIOCTaBUTh BO3MOXHOCTh OOYyYarOIUMCSl MPOJAEMOHCTPUPOBATh OBJIAJIEHUE KAYECTBEHHO HHBIM
YPOBHEM JIOCTMKEHUH U BBISABIATH JAMHAMHUKY pOCTa YHMCICHHOCTH HambOosiee IOATOTOBIICHHBIX
oOyyJaronuxcsi.

[IpuHUUNUATBHBIM  OTJIMYMEM pe3yJbTaTOB 0a30BOro YpPOBHSl OT PpPe3yJbTATOB
yri1y0JICHHOTO YPOBHA SIBJISICTCS MX 1e1eBasi HANPABJICHHOCTD.

Pe3yiabTaThl 6230BOr0 YPOBHSI OPUEHTHPOBAHBI HA O0IIYI0 (QYHKIIMOHAIBHYIO IPAMOTHOCTD,
NOJy4YeHHe KOMIETEHTHOCTeH /M MOBCEJHEBHOM >HM3HM M OOIIero pa3BUTHS. JTa rpynna
pe3yJIbTaTOB MpeanoJaraer:

— TIOHMMaHHUE TPEIMETA, KIIOUEBBIX BOIPOCOB U OCHOBHBIX COCTAaBISIOLIMX JIEMEHTOB M3y4aeMOU
npeaMeTHOW oOnacTtu, yTo oOecneuyMBaeTcs HE 3a CYET 3ayuyuMBaHUs OINpeAeNieHUH U TpaBui, a
HOCPEJICTBOM MOJETUPOBAaHMS U TMOCTAHOBKU MPOOJIEMHBIX BOIPOCOB KYJIBTYPBI, XapaKTE€PHbIX IS
JTAHHOM TIPEeIMETHON 00JIaCTH;

— YMEHHE pellaTh OCHOBHBIE NMPAKTUUYECKUE 3aJauM, XapaKTepHbIE Ul MCIOIb30BaHUS METOJOB U
MHCTpYMEHTapus JaHHON MpeIMEeTHON 001acTu;

— OCO3HaHHE PAMOK M3y4aeMOW MpeJAMETHON 00JacTH, OrPaHUYEHHOCTH METOJ0B U MHCTPYMEHTOB,
TUMIUYHBIX CBSI3€ C HEKOTOPBIMH JPYTHMMH 00JIACTSIMU 3HAHUSL.

Ilpeomemmnuie pezynomamol pazoena « BolnycKHUK noayuum 603MOMHCHOCHIL HAYYUMBCA) HE
BBIHOCSITCS. Ha UTOTOBYIO aTTECTAllMI0, HO TMPH 3TOM BO3MOXXHOCTh HMX JOCTHKCHHS JOJDKHA OBITH
IPeI0CTaBlIeHa KaX/I0My 00yJaroImemMycsl.

OINUCAHUE MECTA YYEBHOT'O IPEJIMETA, KYPCA B YYEBHOM IIJIAHE
Cornacno yweOHomy tuiany MAOVY «Cpennsis mkoma Ne 27» Ha H3y4deHHE MpeaMeTra
«Matrematuka» 6azoBoro ypoBHs B 10 kmacce orBogutcs 170 vaca (npu 34 Henensx B rogxy B MAOY
«Cpennss mxomna Ne 27y»), u3 pacuera 5 ydeOHBIX YacOB B HEJEIIO.
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|. BbINyCKHMK HAYYHTCS

I11. Beinycknuk noayuum 603moicnocmep
Hayuyumoscsa

JIJ1s ucIioIb30BaHUs B IIOBCEIHEBHOM

ﬂﬂﬂ paszeumusl Molidl1eHUs, UCNOTIb306AHUA 6

eJIn .
f)-lCBoeHHH KHU3HU U 00€CTIeUeHHsI BOSMOXKHOCTH | HOBCEOHEBHOU JCU3HU U 0OecnedeHus
npeavera YCIICIITHOTO TPOIOJKECHUS B03MONCHOCHU YCHEUIHO20 NPOOOIIHCEHUS
00pa3oBaHus 110 CHELUAIBHOCTSIM, HE | 00pa306aHus N0 CReYUaIbHOCMAM, He
CBSI3aHHBIM C ITPUKJIaTHBIM CBA3AHHBIM C NPUKIAOHBIM UCTIONb308AHUEM
MCTIOJI30BAHUEM MAaTEeMATUKU Mamemamuxu
TpeboBanus K pe3yJbTaTam
111. Boinycknuk noayuum 603moicHocno
Paznen |. BbIyCKHUK HAYYUTCSH

HayuumoscCi

1. D1eMeHTHI
Teopuu
MHOKECTB H
MaTeMaTHYeCcK
OM JIOTUKH

OnepupoBaTh Ha 6a30BOM ypoBHE?

MOHATUSAMM: KOHEYHOE
MHO’KECTBO, 3JIEMEHT MHOXKECTBA,
IIOAMHOKECTBO, IIEPECECUECHUE U
00bEeIMHEHNE MHOXKECTB,
YHUCJIOBBIE MHOXKECTBA Ha
KOOpJAMHATHOM NPSAMOH, OTPE30K,
WHTEpBAJ;

orepupoBaTh Ha 0a30BOM YpPOBHE
MOHATUSAMMU: YTBEPKIACHUE,
OTPHUIIAHHUE YTBEPKACHUS,
VCTUHHBIE U JIOXKHBIE
YTBEpXKACHUS, IPUUNHA,
CJIEJICTBHE, YACTHBIN Clly4ail
00111ero yTBepKIeHHUsI,
KOHTPIIPUMED;

HaxOJHUTh [IEPECCYCHUE U
00BbEIMHEHNE IBYX MHOXECTB,
MPEJICTaBICHHBIX TpapHUUECcKH Ha
YHUCJIOBOW MPSIMOM;

CTPOUTH HA YUCIIOBOU MPSAMOM
IIOAMHOKECTBO YUCIIOBOTO
MHOXECTBA, 3aJJaHHOE
IIPOCTEUIINMHU YCIIOBUSMHU;
paco3HaBaTh JIOXKHBIE
YTBEPKICHUS, OIIMOKH B
pacCyKJIeHHX, B TOM YHCIIE C
HCIIOJIB30BAHUEM KOHTPIIPUMEPOB.

B noeceoneenoi scuznu u npu
U3yueHuu Opy2ux npeomemos:

HCIIOJIb30BATh YHCIIOBBIC
MHO€ECTBA HA KOOPAUHATHOU

- Onepupoeambz NOHAMUAMU. KOHEYHOE

MHOJHCECMB0, INIeMEHM MHOHCECMEd,
NOOMHOMICECB0, nepecedenie u
00veOUuHeHUe MHONCECME, YUCTOBble
MHOJICECm8a Ha KOOPOUHAMHOU NPAMOL,
ompe30K, UHmepeaJl, NOAYUHMePEal,
NPOMENCYMOK C BbIKOIOMOU MOUKOU,
epaguueckoe npeocmasienue MHO*CeCma Ha
KOOPOUHAMHOU NIOCKOCTU,

—  onepuposamsv NOHAMUAMU: YMEEPAHCOEHUeE,
ompuyanue ymeepicoeHusl, UCmuHHbvle U
JIOJCHBLE YIMBEPIHCOCHUSL, NPULUHA,
creocmaue, Yacmublil Caydati oouje2o
YmeepaHcOeHUsl, KOHmpnpumep;

—  nposepsamsb NPUHAOLEHCHOCMb dJleMeHmd
MHOXCECMBY,

—  HaxoOoumbv nepeceyenue u 00veouHeHue
MHOJICECms, 8 MoM Yucie npeodCcmasieHHbIX
epaghuuecku Ha YUci080U NPAMOU U Ha
KOOPOUHAMHOTU NIOCKOCTU,

—  NpoBoouUmb O0KA3AMeNbHble PACCYHCOCHUS
07151 000CHOBANUSL UCHIUHHOCMU
VYMBepAHCOeHUII.

B noeceonesnoit scuznu u npu uzyyenuu

Opy2ux npeomemos:

—  UCNONB308AMb YUCTOBbLE MHOICECMBA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU OJisl ONUCAHUS PEANbHBIX
npoyeccos u sA8NeHul;

—  NpoB0OUMb OOKA3AMEIbHBLE PACCYHCOCHUS 8
CUMYayUusax NOBCEOHEBHOU IHCUZHU, NPU
peuteHulu 3a0a4 uz Opyaux npeomemos




IIPSIMOM JJIsL OITMCAHUs PEaJIbHBIX
IIPOLIECCOB U ABJICHU;
IIPOBOJUTD JIOTHYECKHUE
pPacCy’KJICHHsI B CUTYalUsIX
IIOBCEIHEBHOM JKU3HU

2. Yucaau
BbIpaKeHUsl

OnepupoBatb Ha 6a30BOM ypOBHE
MOHATHUSIMMU: LIEJI0€ YHCIIO,
JEIMMOCTb YHUCEJI, OOBIKHOBEHHAS
npoOb, necsTuyHast Jpoos,
paloHaIbHOE YHCIIO,
npuOIMKEHHOE 3HAYCHNE YNCIIa,
4acTb, 051, OTHOILIEHHE,
MIPOIICHT, MOBBIIIICHUE 1
MIOHIKEHUE Ha 33/1aHHOE YUCIIO0
MPOIIEHTOB, MacIITao;
orepupoBaTh Ha 0a30BOM YPOBHE
MOHATHUSIMH: JIOTapu(M YUCIa,
TPUTOHOMETPUYECKAS
OKPYKHOCTbB, TpajlycHasi Mepa
yrja, BeIMYMHA yIJ1a, 3a1aHHOT0
TOYKOM Ha TPUTOHOMETPUUYECKOM
OKPY>KHOCTH, CHHYC, KOCUHYC,
TaHT€HC U KOTAaHTeHC YTJIOB,
HMMEIOIINX MTPOU3BOJIBHYIO
BEJIMYHHY;

BBITIONHSATH apuMeTndecKkue
JIEWCTBUA C LIEIBIMA U
palMOHAIbHBIMH YHCIIAMU,
BBIMIOJIHATH HECIIOKHBIE
npeoOpa3oBaHMs YUCITOBBIX
BBIPaXXEHUI, COAEPIKALUX
CTETeHU YHCell, INOO KOPHU U3
qucen, TM00 Jorapu(mbl YUCeT;
CpPaBHUBATH pallMOHAIbHBIE YUCIIA
MEXy COOOH;

OLICHUBATh U CPABHUBATH C
paIrMoHaIBHBIMH YHUCIIAMU
3HAUYEHMUSI 1IeJIbIX CTETIEHEeN Yucern,
KOpHEH HaTypaJibHON CTENEHH U3
qrcel, TIOTapu(hMOB YUCEI B
MPOCTHIX CIyYasiX;

n300pakaTh TOUKAMH Ha
YUCIIOBOM MPSAMOM LIENBIE U
palnoHaIbHBIC YUCIIA,
n300pakaTh TOUKAMH Ha
YUCIJIOBOM MPSMOM LIENBIE CTENEHU
Yyucesl, KOPHU HaTypalIbHOU
CTETICHH U3 YUCEIl, JIOTapU(PMBI
Yucell B IPOCTBIX CIydasx;
BBITIOJHATH HECTIOKHBIE
npeoOpa3oBaHus LENbIX U APOOHO-

—  C80000HO onepuposamv NOHAMUAMU.: Yeloe
YuCn0, 0eIUMOCmy yuces, 00bIKHOBEeHHAs
0pobb, decamuunas 0podb, payuoOHAIbHOE
YuCn0, NPUOIUINCEHHOE 3HAUEHUe YUCIA,
yacmo, 00/, OMHOULEHUe, NPOYEHM,
nosviulerue U NOHUMCeHUe Ha 3a0aHHOe
YUCTIO NPOYEHMO8, MACUmMAao;

—  npuBoOUmMb NPUMEPHL YUces ¢ 3a0aAHHbIMU
ceoticmeamu OeIUMOCmu,

— onepupogams NOHAMUAMU: 102aAPUPM Hucd,
MPUSOHOMEMPULECKASL OKPYICHOCHID,
PpaouanHas u epadycHas mepa yaid,
8eIUYUHA Yeld, 3A0AHHO20 MOYKOU HA
MPULOHOMEMPULECKOU OKPYIHCHOCTU, CUHYC,
KOCUHYC, MAH2EHC U KOMAH2EHC Y208,
UMEIOUWUX NPOUZBOTILHYIO BEUYUHY, YUCTA €
um

—  8BINOJHAMb ApuUpMemuyeckue Oelcmaus,
couemas yCmHule U NUCb MeHHble NPUembl,
NpUMeHsIsl NPU HeoOX0OUMOCmu
8bIUUCIUMENbHBIE YCIMPOLUCMBA;

—  HAxoO0umv 3HA4eHUsl KOPHs HAMYPAIbHOLL
cmenetu, CmeneHu ¢ payuoHaIbHbIM
nokasamenem, 102apu@dma, UCnoab3ys npu
HeobX00UMOCMU 8bIYUCTUMEIbHBLE
ycmpoucmea;

—  N0Ab308AMbCSL OYEHKOU U NPUKUOKOU NpU
NpaAKmu4ecKux pacuemax,

—  mpPoBOOUMb NO U3BECIHBIM YOPMYIAM U
npasuiam npeoopazo8anusi OYK6EeHHbIX
BbIPANCEHUL, BKIIOUAIOWUX CTEeNneHU, KOPHU,
Jl02apugmvl U mpucoHomempuyecKue
dynxyuu;

—  HAX0O0UMmMb 3HAYEHUS YUCTOBbIX U OYKBEHHbIX
8bIPACEHUU, OCYUWECMEIAA He0OX00UMbLE
NOOCMAHOBKU U NPEOOPA308AHUSL,

—  u3006paddcamov cxemamudecku Yo, 8eIudUHa
KOMOPO20 8bIpadicena 8 2paoycax uiu
paouanax;

—  UCNOTb308aMb NPU peuleHul 3a0a4
maobauunvie 3Ha4eHUs: MPUSOHOMEMPUYECKUX
@dyHKyutl yenos;

—  BBINOJHAMb NEPEBOO BENUUUHBL YeId U3
PAOUAHHOU Mepbl 8 2PA0YCHYIO U 0OPAMHO.

B noeceonesnoit sicuznu u npu uzyueHuu
opyzux yueOHvlX npeomemos:




palMoHAIBHBIX OYKBEHHBIX
BBIPA)KCHU,

BBIP@XKaTh B MPOCTCHUIIIUX CIyYasx
13 PaBEHCTBA OJIHY IMEPEMEHHYIO
qyepes Ipyrue;

BBIYHCIIATH B MPOCTHIX CIyYasx
3HAYCHUS YHUCIIOBBIX U OYKBEHHBIX
BBIPKEHUH, OCYIIECTRIISISA
HEeOOXOIMMBIE ITOICTAHOBKH U
peoOpa3oOBaHus;

M300paXkaTh CXEMaTHYECKH YIoJl,
BEJIMYMHA KOTOPOTO BRIPAKEHA B
rpajaycax;

OLICHUBATh 3HAKU CHHYCA,
KOCHHYCa, TAHTe€HCa, KOTaHTeHCa
KOHKPETHBIX YIJIOB.

B noeceonesnoit yscuznu u npu
UzyueHuu Opy2ux y4eoHvix
npeomemos:

BBITNIOJIHATH BBIYUCIICHUS IPU
pelIeHNN 3a1a4 IPaKTUYECKOrO
XapakTepa,

BBITIOJHATH IPAKTUYECKUE
pacueTsl ¢ UCIOJIb30BaHUEM IIPU
HE00XOIUMOCTH CIIPABOYHBIX
MaTEPUAJIOB U BBIYUCIUTEIBHBIX
YCTPOWCTB;

COOTHOCHUTB PEajbHbI€ BETUYNHBI,
XapaKTEPUCTUKU OOBEKTOB
OKpYKaroIllero Mupa ¢ ux
KOHKPETHBIMU YHCIIOBBIMU
3HAYEHUSIMU;

HCIIOJIb30BAaTh METOBI
OKpYTIJICHUS, TPUOIKEHUS U
MPUKUAKY TIPU PELLIEHUU
MPaKTUYECKHX 3aja4
IIOBCEIHEBHOM KU3HU

BbINOIHAMb OCUCBUSL C YUCTOBBIMU
OaHHBLIMU NPU PeueHUU 3a0ay
APAKmMuyecKoeo xapakxmepa u 3a0ay u3
PAa3IUUHbIX 00acmell 3HAHUL, UCNOb3YA NPU
HeoOX00UMOCIU CNPABOUHbIE MAMEPUATbL U
gblUUCIUMENbHBIE YCIMPOLCMBA;

OYeHUBAMb, CPABHUBAMD U UCNOTIL308AMb
npu peulenuy NPaKmu4eckux 3a0ay
YUCN08ble 3HAYEHUS PealbHbIX GeTUYUH,
KOHKpemHuble YUCI08ble XaPaAKmepucmuKu
00bEKMO8 OKPYACAIOUe20 MUpa

3. YpaBHeHusn
1 HepaBeHCTBA

Pemrats nuHENHbIE YpaBHEHUS U
HEpPaBEHCTBA, KBA/IPaTHBIC
ypaBHEHUS,

pemars JiorapupmMuIecKue
ypaBHEHUS BH]IA log a (bx +
C) = d u mpocreiinre HepaBeHCTBA
Buza log a X < d;

pemiath nmokasareibHbIe
ypaBHEHHS, BUIA & bx+¢=d (rmed
MOXHO TIPEJCTAaBUTh B BHUJIE
CTENIEHU C OCHOBAHHMEM a) U
MIPOCTEHIIINE HEPAaBEHCTBA BUIa &°
<d (rme d MOXHO IpEICTaBUTH
B BHJIC CTCIICHH C OCHOBAHHEM &);.

Pewams payuonanvhule, noxazamenvHule u
Jo2apugmuyeckue ypasHeHus u
HepageHcmaa, npocmeniuiue
UPPAYUOHAIbHBLE U MPUSOHOMEMPUTECKUE
VPABHEeHUsl, HepABEeHCMBA U UX CUCTEeMbl,
UCTIONIb3068AMb MEMOObl PeuleHUs
VpasHeHull: npugeoenue K udy
«npoussedenue pasHo Hy0» Uil «YACMHOe
PABHO HYTIOY, 3AMEHA NEPEMEHHDBIX,
UCNONB308AMb MEMOO UHMEPBANO8 0I5
peutenus HepageHCcms,

ucnov308ams epaghuyeckuti Memoo 0
NPUOTIUINCEHHO20 PelleHUsl YPAGHEeHUIL U
HEepageHcmas,




IIPUBOAUTH HECKOJIBKO IPUMEPOB
KOpHEH IIPOCTEUILIEro
TPUTOHOMETPUUYECKOTO YPaBHEHUS
BHJA: sinX =4, COSX=a, tgx=
a, ctg X = a, rae a — TabauvyHoe
3Ha4YECHHUE COOTBETCTBYIOLIEH
TPUTOHOMETPUUECKON (DYHKIIHH.

B noeceonesnoit ycuznu u npu
uzyueHuu Opyzux npeomemos:

COCTaBJIAITh U pEIIaTh YpaBHEHUS U
CUCTEMBbI YPaBHEHUU NTpU
pEILIEHNN HECIIOKHBIX
MPaKTUYECKUX 3a/1a4

u300padicamev Ha MPULOHOMEMPULECKOU
OKPYIHCHOCIU MHOMHCECTNBO PeUuleH Ul
NPOCMeEUUUx MmpuecoHOMempUYeCcKux
VpasHeHull U HepaseHCm8,

8LINOJIHAMb OMOOP KOPHEU YPAGHEHUU UIU
PpeueHull HepaseHCcmea 8 COOMEEMCmMeUU ¢
OONONHUMENbHBIMU Y CTIOBUAMU U
02PAHUYEHUSAMU.

B noeceonesnoit scuznu u npu uzyueHuu
opyzux yueOHvlX npeomemos:

COCMAsIsims U peuams YpasHeHus,
cucmemvl YpaeHeHUll U HepaseHcmed npu
peutenuu 3a0a4 Opy2ux y4eOHsix
npeomemos;

UCNONb308AMb YPABHEHUS U HEPABEHCMBA
0J151 ROCMPOEHUSL U UCCNe00B8AHUSL
npoCmMeuuux Mamemamudeckux mooenet
PEANbHbIX CUMYayuil Uil NPUKIAOHbIX 3404y,
YyMemb UHMePNPemupo6ams NOLY4eHHbILL
npu peuieHuu ypasHe s, HepaseHcmed uiu
cucmemvl pe3yibmam, OYeHUsamy e2o
npasoonooobue ¢ KOoHmeKkcme 3a0aHHOU
PEANbHOU CUMYayuy Uiu NPUKIAOHOU 3a0a4u

4. OyHKUMH

OnepupoBatb Ha 0a30BOM YpOBHE
MOHATUSIMU: 3aBUCUMOCTb
BEJIMYMH, (YHKIHS, apTYMEHT U
3Ha4YeHue PyHKIUHU, 00JacTh
oTpesieNIeHUs] 1 MHOXECTBO
3Ha4eHUu QyHKUUH, rpaduk
3aBUCUMOCTH, rpa@uK QyHKIUH,
HYJU (QYHKIIUH, TPOMEXKYTKH
3HAKOIMOCTOSIHCTBA, BO3pACTaHUE
Ha YUCIIOBOM IPOMEXKYTKE,
yObIBaHUE Ha YHCIOBOM
IPOMEXYTKe, HauOoJIbIIee 1
HaMMEHbIIIee 3HaYCHNE PYHKIINU
Ha YUCIIOBOM IIPOMEKYTKE,
nepuonuveckast QyHKIHs, TIEPHO;
orepupoBaTh Ha 0a30BOM ypOBHE
MOHATUSMU: TIpsIMast U oOpaTHast
MPOINOPLMOHAIBHOCTD JIUHEIHAS,
KBaJ[paTU4Has, JorapupmMuieckas
U TIoKa3aTenbHas pyHKINH,
TPUTOHOMETPHUECKUE (PYHKIUH;
pacro3HaBaTh rpaduKu
AJIEMEHTAPHBIX (PYHKIMIA: IPAMOi
1 oOpaTtHOM
MPOMOPIMOHATILHOCTH, TUHEUHOM,
KBaJIpaTUYHOM, JToTaprupMUIecKoi
Y TIOKa3aTeIbHOU (DYHKITHH,
TPUTOHOMETPUYECKHUX (PYHKLINH;

Onepuposams NOHAMUAMU.: 3A8UCUMOCTID
8eUYUH, (DYHKYUSL, apSYMEHm U 3HAYEHUE
@dynxyuu, obnacms onpeoenenus u
MHOIICECMBO 3HAYEHUN PYHKYUU, epaduK
3a8ucumocmu, epagpux GyHKyuu, Hyau
@DYHKYULU, NPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACAHUE HA
YUCTI0BOM NPOMeEdNCYmMKe, YObleaHue Ha
YUCTI080M NPOMENCYMEKe, HaUboIbULee U
HauMeHbuiee 3Havenue QyHKyuu Ha
YUCTI080M NPOMENCYMEKE, NePUOOUUECKas
@yHKYUs, nepuood, YemHnas u HewemHnas
dynxyuu;

oOnepupoBamb NOHAMUAMU: NPAMASL U
06pamuas npoOnOPYUOHANLHOCHY, TUHENHAS,
K8aopamu4Hasi, jocapupmuyeckasn u
NOKA3amenbHas YYHKYUU,
mpueoHomMempuieckue QyHKyuu,
onpeodensims 3Havenue QYHKyuu no
3HAYEHUIO apeyMeHma Npu PazIuyHbIX
cnocobax 3a0anusi hyHKyuu,

cmpoums epapuru u3yyeHHvIX QYHKYULL,
ONUCHIBAMb NO 2PAPUKY U 8 NPOCHETUUX
cnyuasnx no hopmyne noseoeHue u ceolicmea
@yHKYull, Haxooumsv no epaguxy GyHKyuu
Haubobuue U HaUMeHbUUue 3HAYeHUsL,
cmpoumy 3CKuU3 epagura Qyukyuu,
yooesnemeopsouell NPpueedeHHOMY Habopy
VCI08ULL (MPOMENCYMKU




COOTHOCHUTH Tpauku
3JIEMEHTAPHBIX (DYHKIHMIA: TPIMOii
1 0OpaTHOMH
MPONOPLUUOHATIBHOCTH, TUHEWUHOM,
KBaJpaTUYHOMH, JIOrapuPMUIECKOM
Y TIOKa3aTeIbHON (DyHKITHIA,
TPUTOHOMETPUUECKUX QYHKIHH C
dbopMyiaMu, KOTOPBIMU OHH
3aJ1aHbl;

HAXOUTb 10 TpapuKy
npUOIMKEHHO 3HAYCHUS (QYHKIIUN
B 3aJIaHHBIX TOYKaX;

oTpeAensTh o rpaduky cBoiicTBa
GbyHKIMU (HYJIH, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA, IPOMEKYTKHU
MOHOTOHHOCTH, HAaHOOJIbIIINE 1
HAaUMEHbBIIINE 3HAYCHUS U T.11.);
CTPOUTH 3cKu3 Tpaduka GyHKIUH,
YIOBJIETBOPSAIOLIEN
MIPUBEJACHHOMY Ha0Opy yCIOBUI
(IpoMexXyTKH BO3pacTaHus /
yObIBaHUS, 3HAUCHUE (DYHKIIUU B
3aJIaHHOM TOYKE, TOUKH
IKCTPEMYMOB U T.]1.).

B noeceonesnoii srcuznu u npu
U3yueHuu Opy2ux npeomemaos:

OTIpeAeNsATh 1o rpaduxkam
CBOMCTBA PEAJIbHBIX IIPOLIECCOB U
3aBUCUMOCTEH (HaubobIINe U
HauMEHBIINE 3HAYECHUS,
MIPOMEXYTKH BO3pacTaHUs U
yOBIBaHUs, TPOMEXKYTKH
3HAKOIMOCTOSIHCTBA U T.I1.);
MHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHON
MPAKTUYECKOUN CUTYyaIluu

803pacmarnus/yovleanus, 3HaveHue QyHKyuu
8 3a0AHHOU MOYKe, MOUKU IKCIMPEMYMOS,
acumnmomol, HYIU QYHKYUU U m.o.);
pewams ypagHeHus, npocmeuuiue CUcmemol
VPAaBHeHUll, UCNOIb3YSL CBOUCMBA (DYHKYUL U
ux epaguxos.

B noeceonesnoii scusnu u npu usyueHuu
Opy2ux yueOHvIX npeomMemos:

onpeoenams no epapuram u UCnOIb306amsb
0J151 peuerus NPUKIAOHBIX 3a0ay CBOUCMBA
PeanbHbIX NPOYECCcos U 3asUcuUmMocmel
(HaubonbUUe U HauMeHbUUe 3SHAYeHUs,
NPOMENCYMKU 803DACMAHUSA U YObI8AHUSL
@YHKYULU, NPOMEICYMKU
3HAKONOCMOAHCMEA, ACUMNIMOMbL, NEPUOO U
m.n.);

UHMEPNPEeMUpoO8ams C8OUCMEA 8
KOHmMeKcme KOHKPemHOU NPaAKmu4eckou
cumyayuu,

onpeodenams no epapukam npocmeriuiue
XapakxmepucmuKu nepuooudecKux npoyeccos
8 OuoN02UU, IKOHOMUKE, MY3bIKe, PAOUOCES3U
u op. (amnaumyoa, nepuoo u m.n.)

5. DJ1eMeHTBI
MATEMATHYECK
0oro aHaJIN3a

OmnepupoBatb Ha 0A30BOM YpOBHE
MOHATUSIMH: IPOU3BOJIHAS
(GYyHKIMHU B TOUKe, KacaTeJIbHast K
rpaduky GyHKUIUHU, TPOU3BOIHAS
byHKIUY;

OIIpEAEIIATh 3HAYCHHE
MIPOU3BOIHON (PYHKIIMU B TOUKE
10 N300pakeHUI0 KacaTelbHOM K
rpaduKy, IpOBEAEHHOMN B 3TOM
TOUKE;

pelaTh HECIOXKHBIE 3a7a4l Ha
IIPUMEHEHHE CBSI3U MEKIY
IIPOMEXYTKaMH MOHOTOHHOCTHU U
TOYKaMU 3KCTpeMyMa (PyHKIUH, C
OJIHOU CTOPOHBI, U IPOMEKYTKaAMHU

Onepuposams nousmuamMu. npou3eo0Has
@yHKYUU 8 MOUKe, KacamenbHas K epapuxy
@yHKYUU, NPOU3BOOHASL DYHKYUU,
8bIUUCTIAMD NPOUZBOOHYIO OOHOUNEHA,
MHO20UJIeHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYULL
8bIUUCTIAMN NPOU3BOOHDBIE DIIEMEHMAPHBIX
@YHKYUL U UX KOMOUHAYULL, UCNONB3YS
CNpasounbie Mamepuaibl,

uccne006ams 8 NPOCMeEUUUX CIy4asx
@yHKYUU HA MOHOMOHHOCb, HAXOOUMb
Haubobuue u HaUMeHbUUe 3HAYeHUs
@yHKyull, cmpoums epapuKru MHO2OYIEHO8 U
npocmetuux payuoHaIbHulX QYHKYUL ¢

10




3HaKOMOCTOSIHCTBA U HYJISIMU
MIPOM3BOHOM 3TOM QYHKIIUH — C
JIPYTOM.

B noeceonesnoit ycuznu u npu
uzyueHuu Opyzux npeomenos:

MOJIB3YSICh IpaduKaMH,
CpaBHUBATh CKOPOCTH
BO3pacTaHus (pocTa, MOBBIIICHHUS,
YBEJIMYEHUS U T.I1.) WM CKOPOCTH
yObIBaHUs (TIaJIeHNs, CHHKCHHUS,
YMEHBLIEHHUS U T.I1.) BEJINYHH B
peanbHBIX MpoIeccax;
COOTHOCHTH TPaUKH peabHBIX
IIPOLIECCOB U 3aBUCUMOCTEH ¢ X
OIMCAHMSIMHU, BKITFOYAOIIMMHU
XapaKTEePUCTUKH CKOPOCTU
n3MeHeHus (OBICTPBIN POCT,
IUTABHOE MMOHWKEHUE U T.I1.);
HCIOJIb30BaTh TPaQUKH peaabHbIX
MIPOIIECCOB TSI PEILICHHS
HECJIO’KHBIX MPHUKIAHBIX 33J1a4, B
TOM YHCJIe OTIpeAeIsis 1Mo rpaduKy
CKOpOCTh X0/J1a Ipolecca

Uucnob3oeaHuem annapama
mamemamudecKkoco dHaiusa.

B noeceonesnoii scuznu u npu uzyuenuu
opyzux yueOHvlX npeomemos:

peuams NPUKIAoHble 3a0aydu U3 OUOI02Ul,
@u3uUKU, XUMUU, IKOHOMUKU U OPYeUX
npeoMemos, Ces3aHHble C UCCIe008aAHUEM
Xapakxmepucmux peanibHulX npoyeccos,
HAXO0JCOEHUEeM HAUOONbULUX U HAUMEHBLULUX
3HAYeHUll, CKOPOCMU U YCKOpeHUus U m.N.;

UHMEPNpemupo8ams NOIy4eHHble
pesyrvmamol

6. CtaTtucruka
H Teopus
BEPOSATHOCTEIA,
JIOTMKA H
KOMOUHATOPHK
a

OmnepupoBatb Ha 0a30BOM YpOBHE
OCHOBHBIMM OITUCATEIbHBIMU
XapaKTePUCTUKaMH YHCIIOBOTO
Habopa: cpeaHee
apupmeTHyecKoe, MeIMaHa,
HauOoJbIlIee U HAMEHbIIIEe
3HAYEHUS;

OIepUpOBaTH Ha 6a30BOM ypOBHE
MOHATUSIMH: YacTOTa U
BEPOSITHOCTH COOBITHS,
CIIy4aiHbII BBIOOP, OIBITHI C
PaBHOBO3MOYXKHBIMU
3JIEMEHTAapPHBIMU COOBITHUSIMU;
BBIUYUCIISITH BEPOSTHOCTU COOBITUIA
Ha OCHOBE MOJICUeTa Yncia
HCXOJIOB.

B noeceonesnoit ycuznu u npu
U3yueHuu Opy2ux npeomemaos:

OLICHUBATh U CPaBHUBATH B
MIPOCTHIX CIY4asiX BEPOSTHOCTH
COOBITHI B peasbHOMN JKU3HU;
YUTATh, COTIOCTABIIATD,
CpaBHMBATh, UHTEPIPETUPOBATH B
IIPOCTBIX CIIy4asX peajbHble
JaHHbIE, IPEACTABICHHBIC B BUJIE
TabJuIl, AUarpamMmm, rpaduKoB

Hmemv npedcmasnenue 0 OUCKPEmMHbIX U
HeNnpepuLEHbIX CLYUALHbIX BETUYUHAX U
PACnpedeneHusix, 0 He3a8UCUMOCmU
CYYAUHBIX BETUYUH,

umems npedcmasiienue 0 Mamemamuieckom
024CUOAHUU U OUCNEPCUL CTYHAUHBIX
BeNUYUH,

umems npedcmasiienue 0 HOPpMAaIbHOM
pacnpeoeneHuu u npuUMepax HOpMAaibHO
PACHPEOeNeHHbIX CAYUAUHBIX GETUYUH,
HOHUMAMb CYMb 3aKOHA OONLUUX YUCen U
8b100POUHO20 MEMOOA U3MEPEHUS.
8eposmHocmetl;

umemsv npedcmasierue 00 YClo6HOl
8EPOSAMHOCIU U O NOJHOU 8EPOSIMHOCTIU,
NPUMEHAMb UX 8 peuleHUul 3a0ay;

uMemsb nPeocmasiienue 0 8adCHblX YACMHBIX
8udax pacnpeoeneHull U NPUMeHsms Ux 8
peutenuu 3a0a4;

umems npedcmasienue 0 Koppeiayuu
CAVYAUHBIX BETUYUH, O TUHEUHOU pecpeccull.

B noeceonesnoit scuznu u npu uzyuenuu
opyzux npeomemos:

BbIUUCTIAMD UTU OYEHUBAMb BEPOAMHOCMU
coObIMULL 8 PeAIbHOU HCUSHU,

8b10UPaAMb NOOX0OAUUE MEMObL
npeocmasieHus u 00pabomku OaHHuIX;
YMemb peuams HeCloHCHble 3a0ayu Ha
npUMeHeHUe 3aKOHA DOILUIUX YUCel 8
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coyuonIo2UU, CMpaxo8anuu,
30pasooxpanenuu, obecneveruu
be30nacHocmu HaceleHusl 8 Ype368blUaliHbIX
cumyayusx

7. TekCcTOBBIE
3a1a9M

Pematb Hec0KHBIE TEKCTOBBIE
3aJ]auu pa3HbIX THIIOB,;
aHAJIM3UPOBATh YCIOBUE 3a/]auH,
IIPU HEOOXOAUMOCTH CTPOUTH ISt
€e pelIeHHsI MaTeMaTHYeCKYIO
MO/JIeJIb;

MMOHUMATh U UCIIOJIB30BATh JJIs
peleHus 3a1a49u HHPOpMaIHIo,
MIPE/ICTABJICHHYIO B BUJIE
TEKCTOBOM M CHMBOJILHO 3aIINCH,
cxeM, TabulIl, Tuarpamm,
rpaduKoB, PUCYHKOB;
JENCTBOBATH 110 AIITOPUTMY,
CoJiep>KalieMycsi B yCIIOBUU
3aJ1a4y;

WCTIOJIB30BATh JIOTHYECKUE
paccyXKIeHHS MTPH PEIICHUN
3a/1a4u;

paboTaTh ¢ U30BITOYHBIMU
YCIIOBHSIMH, BBIOMpAsi U3 BCer
uH(pOpMaIIY, TaHHEIE,
He0OXOUMBIE I PeleHus
3a/1a4u;

OCYILECTBISATh HECIIOXKHBIH
nepedop BO3MOKHBIX PEIICHUM,
BBIOMpAst U3 HUX ONTHMAIILHOE 110
KPUTEPHSIM, CHOPMYITHPOBAHHBIM
B YCJIOBUU;

aHAIIM3UPOBATh U
MHTEPIPETHPOBATH TOJTYICHHBIC
peleHus B KOHTEKCTEe YCIOBUs
3aJ1auu, BEIOUPATh PEUICHHUS, HE
MPOTHBOpEYAIE KOHTEKCTY;
peuiaTh 3aa4u Ha pacyeT
CTOMMOCTH TTOKYTIOK, YCIIYT,
MOE3/0K U T.I1.;

pelaTh HEeCJIOKHBIE 3a1a4H,
CBSI3aHHBIE C JIOJIEBBIM YYaCTHEM
BO BJIaJIeHUU GUPMOH,
MPEINpPUATHEM, HEIBUKIUMOCTEIO;
pemaTh 3a/1a4n Ha MPOCThIE
MPOILIEHTHI (CHCTEMBI CKUJIOK,
KOMUCCHUH) U Ha BBIYUCIICHUE
CJIOKHBIX MPOIICHTOB B PA3IUIHBIX
cXeMax BKJIa/IOB, KPEIUTOB U
UTIOTEK;

pelaTh TPaKTHIeCKHUEe 3aauH,
TpeOYIOIIHE UCTIOIb30BaHUS

Pewams 3a0auu pasnvix munos, 6 mom
yucie 3a0a4u NOGbLULEHHOU MPYOHOCMU,
8b10UPAMb ONMUMATLHBIU MEMOO peuleHUs
3a0auu, paccmMampusas paziuyHvle Memoobl,
CMpoums MoOelb peuerus 3a0a4u,
npo6oOUNMb 00KA3AMENbHBIE PACCYHCOCHUS,
pewams 3a0ayu, mpedyouwue nepebopa
8apUAHMO8, NPOBEPKU YCII0BULL, 8b1O0PA
ONMUMATILHO20 Pe3VIbMama,
AHATU3UPOBAMND U UHMEPNPEMUPOBATb
pe3yivmamol 8 KOHmMeKcme YClo8Uus 3a0ayl,
8bIOUPAMb peueHUs], He NPOMusope aujue
KOHMeKCmy,

nepegooums npu peuleHuu 3a0aqu
unghopmayuro uz 00HoU gopmul 8 opyey,
UCNONBL3YS NPU HEeOOXOOUMOCIU CXeMbl,
mabnuysl, epaghuxu, ouazpammol;

B noeceonesnoit scuznu u npu uzyueHuu
Opy2ux npeomemos:
—  pewiamv npaxmuyecKue 3a0a4u u 3a0aiu u3

Opyaux npeomemos
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OTPULIATENBHBIX YUCENT: Ha
oTpezieNieHUuE TeMIlepaTypbl, Ha
OIIpe/IeIICHUE MOJIO0KEHUS Ha
BPEMEHHOH OCH (10 HAIlIeH IPbI U
MOCJIe), HA ABUKEHUE JCHEKHBIX
cpenctB (MpUXoJ1/pacxon), Ha
oIpeJiesIeHUe IITyOUHBI/BBICOTHI U
T.IL.;

— HCHOJb30BaTh MOHATHE MaciuTaba
JUTSL HAXOXKACHUS PACCTOSIHUM U
JUIMH Ha KapTax, IIaHax
MECTHOCTH, INIaHAX OMEIICHUH,
BBIKpOIiKax, Ipu paboTe Ha
KOMITBIOTEPE U T.II.

B noeceonesnoit scuznu u npu
U3yueHuu Opy2ux npeomemaos:

—  pelaTh HECIOKHBIC TPAKTUUECKHE
3aJ1a4y¥, BOZHUKAIOIINE B
CUTYAIUSX TTOBCETHEBHOM KU3HU

8. 'eomeTpus

— OmnepupoBarb Ha 6a30BOM YpOBHE
MOHATUSMU: TOUKA, MpsMmas,
TUTOCKOCTH B TIPOCTPAHCTBE,
napaieIbHOCTh U
NEPIECHAUKYISIPHOCTD MPSIMBIX U
ILTIOCKOCTEH;

— pacro3HaBaTb OCHOBHBIE BUJIbI
MHOTOTPaHHHUKOB (ITpU3Ma,
UPaMUIA, TPSAMOYTOJIbHBIN
napajuiesienumnen, Kyo);

— u300paxarb n3ydaemble GUTYpbI
OT PYKH U C IPUMEHEHUEM
MIPOCTHIX YEPTEIKHBIX
MHCTPYMEHTOB;

— JienaTh (BBIHOCHBIE) IJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYD: BU]I CBEPXY,
cOOKy, CHH3Y,

— W3BJIEKATh MH(OPMAIIIO O
MIPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax,
MIPEJICTaBIICHHYIO Ha YepTekKaxX U
PHUCYHKaX;

— npuMeHsATh Teopemy I[ludaropa
MIPH BBIYUCIICHUH DJIEMEHTOB
CTepeoMeTpUIECcKUX (puryp;

— HaxoAMTh 00BEMBI U TUIOLIAAN
MOBEPXHOCTEU MPOCTEUIINX
MHOTOT'PaHHHUKOB C IIPUMEHEHUEM
(opmyu;

— pacro3HaBaTb OCHOBHBIE BUJbI TEI
BpaleHus (KOHyC, HMIUHAP,
cdepa u map);

Onepuposams nowssmuamu: mouxa, npsamas,
NJIOCKOCMb 8 NPOCMPAHCMEe,
napanieibHoCmy U NepneHOUKYIAPHOCb
NPSMBIX U NIOCKOCMEL,

NpUMeHsmb 0/ peuleHus 3a0ay
2eomempuyeckue akxmol, eciu YCiosus
NpUMEHEHUsL 3a0aHbL 8 IBHOU (opme;
peutams 3a0a4u Ha HAX0AHCOeHUe
2eoMempuYecKux 6eIUtUH no 06pasyam uiu
AnCOPUMMAM;

oenamsb (8bIHOCHbBLE) NIOCKUE YEPTNeHCU U3
PUCYHKO8 00BEMHBIX (hucyp, 6 mom uucie
pucosams 8uU0 ceepxy, cOOKy, Cmpoums
CeYEHUsL MHO202PAHHUKOB,

U361eKAMb, UHMEPNPEMUPOBAMb U
npeobpazosvleams UHGOPMAYUIo 0
2eomMempuyeckux ueypax, npeocmasieHHyo
Ha Yyepmedsicax;

npuMeHsIms ceomempuyeckue gaxmol 015
pewienus 3a0a, 8 mom Yucie
npeononazarnuux HeCKOIbKO Wazos
pewenus;

ONUCHIBAMb B3AUMHOE PACNONONCEHUE
NPAMBIX U NJIOCKOCMEU 8 NPOCMPAHCIEe;
Gopmynuposamsv c80UCMEa u NPUSHAKU
Queyp;

00KA3bI8AMb 2e0MeMpUdecKue
VMBEPHCOeHUS,

671a0emv CMAaHOaApmMHoU Kiaccugukayuer
NPOCMPAHCMBEHHBIX ueyp (Nupamuovl,
npuzmMbsl, napaiieienunedvl),
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HaXOJAUTh 0OBEMBI U IJIOLIAU
IIOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHUKOB U TE€J BPALICHUS
C MpUMEeHeHueM (HopMy.

B noeceonesnoit ycuznu u npu
uzyueHuu Opyzux npeomemos:

COOTHOCHUTH aOCTPAKTHBIC
TFE€OMETPUUYECKUE NIOHATHS U
(akThI C peabHBIMU JKU3HEHHBIMU
00BEKTaMU U CUTYALUSIMU;
HCII0JIb30BaTh CBOMCTBA
IIPOCTPAHCTBEHHBIX
reoMeTpruecKux Guryp s
pellIeHrs TUIIOBBIX 3a7a4
IIPAKTUYECKOI0 COJIEPIKAHHUS;
COOTHOCHUTb IUIOIIAIN
MMOBEPXHOCTEW TEJI OJUHAKOBOM
(bopMBI pazIMUHOrO pa3Mepa;
COOTHOCHUTH OOBEMBI COCYI0B
OJIMHAKOBOH (POPMBI pa3IUIHOTO
pasMepa;

oLleHUBaTh (HOpMy ITPABUIBLHOTO
MHOT'OTpaHHHKA I10CJIE CIIUJIOB,
Cpe30B U T.II. (OIpeaesiTh
KOJIMYECTBO BEPUINH, pedep U
rpaHel MOJy4YEeHHBIX
MHOTOTPaHHHUKOB)

—  HaAxoO0ums 00veMbl U NIOULAOU
nosepxHoOCmeni 2eoMempudecKux mei ¢
npumeHeHuem Qopmyi,;

—  GLIUUCTIAMb PACCMOAHUSL U Y2IIbl 8
npocmpancmse.

B noeceonesnoit scuznu u npu uzyuenuu

opyzux npeomemos:

—  UCNONIb308aMb CEOUCMBA 2€0MEeMPULECKUX
Queyp onsa pewenus 3a0ay NPAKMU4eCKo2o
xapaxmepa u 3a0a4 u3 opyaux ooiacmeu
SHaHuu

9. BekTOophbI 1
KOOpAMHATHI B
NPOCTPAHCTBE

OmnepupoBath Ha 0a30BOM YPOBHE
MOHSTHEM JI€KapTOBbI
KOOpJWHATHI B IPOCTPAHCTBE,
HaXOJUTh KOOPINHATHI BEPILINH
Ky0a 1 psIMOYTOJIbHOT'O
napajuleJenunea

—  Onepuposams noHamMuAMU 0eKAPMOBbl
KOOPOUHAMbL 8 NPOCMPAHCMEe, BEKMOP,
MOOYIb 8EKMOPA, PABEHCMBO BEKMOPO8,
KOOPOUHAMbL 8eKMOPQ, Y207 MEHCOY
BEKMOPAMU, CKATAPHOE NPOU3BEOEHUE
8EKMOPO8, KOJLIUHEAPHbLE BEKMOPbL,

—  HAxo0umv paccmosiHue mMexicoy 08YyMsl
MOYKAMU, CYMMY 8EKMOPOS8 U NPOU3BEOCHUE
8EKMOPA HA YUCTIO, YOIl MeNCOY BeKMOpami,
cKanapHoe npousseoeHue, packiaobléams
BEKMOP NO 08YM HEKOITUHEAPHbIM
8eKmopam,

— 3a0asams NIOCKOCHb YPAGHEHUEM 8
0eKapmosol cucmeme KOOPOUHAam,

—  pewams npocmeuiuiue 3a0aiu 66e0eHuemM
8eKMOpHO20 basuca

10. UcTropus
MaTeMaTHKH

OnuceiBaTh OTAEIbHBIE
BBIJAIOLIUECS PE3YIIBTATHI,
ITOJIyYEHHBIE B XOJ€ Pa3BUTHUSA
MaTEMaTHKHU KaK HAyKU;

3HATh IPUMEPBI MATEMaTHYECKUX
OTKPBITUH U UX aBTOPOB B CBSI3H C
OTEYECTBEHHOU U BCEMUPHOU
HUCTOPHUEH;

— Ilpeocmasnamo 6K1a0 8vl0AOUWUXCS
MamemMamuros 8 pazeumue Mamemamuxy u
UHBIX HAYYHBIX obnacmell;

—  NOHUMAMb POTb MAMEMAMUKU 8 PA3GUMUL
Poccuu
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ITIOHUMATh POJIb MAaTEMATHUKH B
pa3Butuu Poccun

11. MeToanl
MaTeMaTHKH

HpI/IMeHSITL HN3BCCTHBIC METOAbI
P PEIICHUN CTaHAaPTHBIX
MaTeMaTUYeCKUX 3a/a4;
3aMeyaTh U XapaKTepU30BaTh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH
B OKpY’KaroLen
NeHCTBUTENBHOCTH;

MIPUBOJIUTH IPUMEPHI
MaTEMAaTHYCCKUX
3aKOHOMEPHOCTEH B PUPOJIE, B
TOM YHUCJIC XapaKTCPU3YIOIIUX
KpacoTy M COBEPILIEHCTBO
OKpY’KaroIlero Myupa u
MIPOU3BEACHUN UCKYCCTBA

Hcnonvzoeameb ocHosHbIe MemoObl
dokazamenbcmea, nposoOUnb
00KA3amenbCmeo U blNOJIHANMb
onposepaicenue;

NPUMEHAMb OCHOBHbBLE MEMOObl PeUleHUS
mMamemamuyeckux 3a0au,

HA OCHOBE MAMeMAMUYeCcKux
3AKOHOMEPHOCMEl 8 NPUPOOe
Xapaxkmepuzoeams Kpacomy u
COBEPUIEHCTNBO OKPYHCAIOUWE20 MUPA U
npouseedeHull UCKyccmed;,

NPUMEHIMb npocmetiuue nPoePammHble
cpedcmaa u INeKmpoHHO-
KOMMYHUKAYUOHHBLE CUCEMbL NPU PeuleHul
Mamemamuyeckux 3a0au
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Conep:kanue TemM yueOHOro npeamera «MaremMaTnka: ajredpa u Ha4aja MaTeMATHYECKOT0
aHaJm3a, reomerpus» ba3oBbiil ypoBeHb

Aure0pa m Ha4YaJ1a MaTeMaTHY€CKOI0 aHAJIN3a

IToBTOpenue. Pemenne 3a1a4 ¢ MCIOIB30BAHUEM CBOKCTB YHCEI U CUCTEM CUHUCIICHMS, JEIUMOCTH, JOJIEH U
4acTel, MPOLEHTOB, MOYJIEH Yncel. Penienue 3a1ad ¢ UCIIOIb30BAHUEM CBOMCTB CTEIICHEN U KOPHEH,
MHOTI'OWIEHOB, IIPe00pPa30BaHUIl MHOTOWIEHOB U APOOHO-PAaLlMOHAIBHBIX BeIpakeHUH. Pemenue 3anau ¢
HCIIOJIB30BAaHUEM I'PAlyCHOM MepBI yria. Moy yucia u ero CBoucTBa. Penienue 3a1a4 Ha IBUKEHUE U
COBMECTHYIO pabOTy € IOMOLIbIO JIMHEMHBIX M KBAJIPATHBIX YpaBHEHUH U uX cucreM. Pemenue 3aaay ¢
MIOMOIIIBIO YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOW MEPEMEHHOH, C IPUMEHEHUEM H300paKeHUs
YHCIIOBBIX IPOMEXYTKOB. PelieHne 3a1a4 ¢ MCIOIb30BAHUEM YUCIOBBIX (DYHKIMH U X Tpa(UKOB.
Hcnonp3oBanue CBOMCTB U TpaQUKOB JMHEHHBIX U KBAJPATHUHBIX (PYHKIUI, 00paTHON MPOMOPIUOHATHHOCTH

u GyHKIUU Y = \/; . I'pacduueckoe penienre ypaBHeHU 1 HEPABEHCTB.

TpI/II‘OHOMeTpI/I'leCKaH OKPY/KHOCTD, paduaHHaﬂ mepa yena. CI/IHYC, KOCHUHYC, TAHI'CHC, KOMAH2EeHC
IIPpOU3BOJILHOI'O yTIJIa. OcHOBHOE TPUTOHOMETPUUECKOC TOXKIACCTBO U CICACTBUA U3 HETO. 3HadyeHMA

T TT T
TpUroHOMeTpHYecKux (yHKIwii s yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, Z,g, E pan). @opmysi

CILOJICEHUS MPUSOHOMEMPUYECKUX PYHKYUL, POPMYIbl NPUSeOeHUs, POpMYibl 0BOUHO20 apeyMeHma.

Hy/u ¢pyHKUIuH, IPOMEKYTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTb. Hanbopiee 1 HanMeHbIIee 3HaYeHUE
byukun. [lepuonnyeckue GyHkiuu. YeTHOCTh U HeYeTHOCTh PyHKUUN. CrodicHvie (hyHKyuUU.
Tpuronomerpuueckne pynkuuu Y =C0SX, Y =SIN X,y =tgX. @yuxyus Y =CtgX. CpoiicTsa u rpaduku
TPUTOHOMETPHUYECKUX (DYHKIHUN. APKKOCHHYC, apKCHHYC, QpKTaHT€HC YUCIa. APKKOMAH2eHC Yuca.
IIpocreiimme TpUroHoMeTpuyeckHe ypaBHeHus. PelieHre TpUroHOMeTpUIECKUX ypaBHeHUH. Obpamnvle
mpuzoHomempuyeckue GyHKyuu, ux ceoucmea u epaguxu. Pewienue npocmeiuiux mpueoHoOMempuyeckKux
HepaseHcms.

CreneHb ¢ AeificTBUTEbHBIM MOKA3aTeJeM, CBOHCTBA CTENEHH.

IIpocreiimme noka3arelbHble yPaBHeHHs M HepaBeHcTBa. [loka3zaTenbHas pyHKIUS U ee CBOICTBA U
rpaguk.

Jlorapugm uncaa, coiictsa Jorapudma. Jlecatuunstit norapudm. Yucno e. Hamypanonwiii nocapugm.
[TpeoOpaszoBanue morapu(pMUIeCKUX BelpakeHni. Jlorapudpmuueckne ypaBHeHHs M1 HEPABEHCTBA.
Jlorapudmuueckas pyHKIUS U €€ CBOHCTBA U rpaduk.

Crenennasi pyHKuMs 1 ee cBoiicTBa u rpaduk. VppannonansHble ypaBHEHUs. Memoo unmepeanos 0is
peutenus nepasencms. IIpeobpazosanus epaguxos GyHkyuil.: cosue 80016 KOOPOUHAMHBIX OCell, pACMANCEHUE
u colcamue, Oompasjicerue OMmHOCUMENbHO KOOpOuHammuvlx oceu. I paguueckue memoowvl peuwienus ypagHeHu u
Hepaserncms. Peuwienue ypagueHuii u HepaseHcma, co0epicayux nepemennyro noo sHakom mooyis. Cucmemuvl
NOKA3AMENbHBIX, 102aPUPMUYECKUX U UPPAYUOHATbHBIX YpasHeHul. Cucmembl NOKA3amenbHbIXx,
noeapugmuyeckux Hepasencms. Bzaumno oopamuvie pynxyuu. I paghuxu 83aummuo oopamusix hyHKyuil.
Ypasnenus, cucmemul ypasnenuil ¢ napamempom.

IIpousBoanas pynkuuu B Touke. KacarensHas k rpapuky ¢pyHkuuu. ['eomerpudeckuit 1 pu3nyeckuii cMbIcI
npou3BoHOM. [Ipon3BoHbIC dNeMeHTapHbIX GyHKIMH. [Ipasuna ouppepenyuposanus. Bmopas npouzeooHas,
ee eeomempuyeckuil u ghusuyeckuti cmuica. IToHATHE O HETIPEPBIBHBIX QYHKUHUAX. TOUKH S3KCTpeMyma
(MakcumyMa u MUHUMYMa). MccnenoBanue sneMeHTapHbIX (QyHKIMN Ha TOYKH SKCTpEeMyMa, Haubosbllee 1
HaMMEHblIIee 3HaYeHUE ¢ TOMOILBIO0 IPOU3BOIHOU. [locmpoenue epaguxos ¢hyHKkyuil ¢ nomMoubio
npouseooHuix. [Ipumenenue npouzeo0HoU npu peuenuy 3a0ay.

IlepBooOpa3unas. [lepsoobpasnvie 2nemenmapruvix Qynxyu. Ilnowaos kpusorunelinot mpaneyuu. Popmyna
Hvromona-Jleiibnuya. Onpedenennwiii unmezpan. Buiuucnenue niowaoei niockux gpueyp u 06vemos men
8paujeHusi C NOMOWbIO UHMeZPad.

I'eomerpus

IToBTOpeHnue. Pemenne 3a1ay ¢ npuMeHEHHEM CBOMCTB (UTyp Ha IJIOCKOCTH. 3a/1a4M Ha J10Ka3aTeIbCTBO U
ITOCTPOEHHE KOHTpIpUMEPOB. Vcronp30BanNe B 3aja4ax NPOCTEUINNX JIOTHYECKUX MpaBwil. Pemenue 3amay ¢
HCIOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIIEHHUH B MIPSIMOYTOJIBHBIX TPEYTOJIbHHUKAX, (PAKTOB,



CBSI3aHHBIX C YEThIPEXyroJbHUKaMU. Perienre 3aau ¢ MCoIb30BaHUEM (PAKTOB, CBSI3AHHBIX C OKPY>KHOCTSMH.
Pemienue 3a1a4 Ha U3MEpPEHHSI HA TNIOCKOCTH, BRIYUCICHHUE JJIUH U TUIOINAAeH. Peutenue 3a0ay ¢ nomouvio
8EKMOPO8 U KOOPOUHAM.

Harasanas crepeomerpusi. urypsl 1 ux nzodpakenus (Kyo, nupamuna, npusma). OcHogHvle nouamus
cmepeomempuu u ux ceoticmsa. Ceuenus ky0a u TeTpadipa.

Touka, npsiMas U IVIOCKOCTh B IPOCTPAHCTBE, AaKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX. B3anmHoe
pacrojoKeHue MPsSMbIX U IIOCKOCTel B pocTpancTBe. [lapasieibHOCTh NPSAMBIX M IJIOCKOCTEH B
npocrpasnctBe. M300pakeHre MpoCTEUIINX MPOCTPAHCTBEHHBIX (DUTYP Ha IJIOCKOCTU. PaccTosHus Mexay
¢dburypamu B IpoCTpaHCTBE.

Yrasl B npocTpanctBe. [lepneHAnKy/JIsIpHOCTD NPSMBIX M IJIOCKOCTE.

[Ipoekuust purypsl Ha MWIOCKOCTH. [Ipu3HaKK MEPHEHIUKYISIPHOCTH MPSMBIX U IJIOCKOCTEH B MIPOCTPAHCTBE.
Teopema 0 Tpex NneprneHAnuKyJsapax.

Muororpannuku. [Tapamtenenumnen. CBoiicTBa MpsAMOYToJabHOTO Napayuienenuneaa. Teopema [Tudaropa B
npoctpanctse. [Ipusma u nupamuna. IlpaBunpHas nupaMua v npaBuibHasg npusma. [Ipsmas nupamuja.
DJeMeHTHI NPU3Mbl U MUpaMUibl. BeIuucieHrne 31eMeHTOB POCTPaHCTBEHHBIX GUryp (pedpa, AuaroHanu,
YIJIBI).

Tesia BpameHusi: HWINHIP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOT0 KPYrOBOTO LIUIUH/IPA,
IPSIMOTO KPyTroBOro koHyca. M3o0pakeHue Ten BpallleHus: Ha III0CKOCTU. [Ipedcmasnenue 06 yceuennom
KOHYcCe, ceueHusi KOHyca (napauieibHoe OCHO8AHUIO U NPOXoosujee uepe3 8epuiuty), ceueHus YyuruHopa
(napannenvho u nepneHOUKyIApHo ocu), cevenus wapa. Pazeepmka yununopa u xonyca. llpocmetiuiue
KOMOUHAYUYU MHO202PAHHUKOS U el 8PAUeHUs MeHcdY COOO.

IL1omaab MOBEPXHOCTH ITPABUIILHON IUPAMUIBI U IPSIMOM NpU3MBI. [11011a16 TOBEPXHOCTH IPSIMOTO
KpyroBOTO LIMIUH/PA, MPSMOTO KPYroBOTO KOHYCa U 1Iapa.

IonsTue 06 06beme. OObEM TUPAMHUIBI U KOHYCA, IPU3MBI U IIIMHApPA. OOBeM 1mmapa.

Ilo0o6Hvle mena 6 npocmpancmee. COOTHOIICHUS MEXKY TUIOIIAIMU TOBEPXHOCTEN 1 00beMaMu MOI00HBIX
TeNl.

BekTopbl 1 KOOpAUHATHI B IpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOPA Ha YUCIIO, YTOJ MEXKIY
BekTopamu. KosuinHeapHble 1 KOMILIaHapHble BEKTOPbL. CkansapHoe npoussedenue 6ekmopos. Teopema o
PA3I0ACEHUU 8eKMOPA NO Mpem HeKOMNIaHapHbim eekmopam. CKanapHoe npousgeoeHue 6eKmopos 6
Koopounamax. IIpumenenue 6ekmopos npu peweHuy 3a0ay Ha HAxXoHCOeHue paccmosaHul, OIuH, niowaoetl u
00beMo08. J]sudicenus: @ npocmparcmee: napaielibHbli NepeHoc, YeHMPATbHAs CUMMEMPUs], CUMMempUsl
omuocumenvHo niockocmu, nogopom. Ceoticmea osudicenuii. Ilpumenenue 08udicenuti npu peueHuu 3a0ay.
Ypasnenue nnocxocmu 6 npocmpancmee. Ypasnenue cghepvi 6 npocmpancmee. Popmyna 0ns 6bI4UCTIEHUS
PACCMOSHUSL MeHCOY MOYKAMU 8 NPOCMPAHCMEE.

BeposiTHOoCTh U cTaTHCcTHKA. PadoTa ¢ JaHHBIMHU

IloBTOpenue. Pemenue 3aqau Ha Tabau4HOE U rpaduueckoe nmpeacTaBieHue JaHHbIX. Mcnons3oBanue
CBOMCTB U XapaKTEPUCTHUK YHUCIOBBIX HAOOPOB: CPEAHMX, HAMOOJIBIIIEr0 M HAMMEHBLIET0 3HAaYEeHUs, pa3Maxa,
oucnepcuu.

Pewenue 3a0au na onpedenenue uacmomul u 8eposimuocmu codvimuii. Boiuucienue éeposmuocmeti 8 onblmax
C PABHOBO3MONCHBIMU INleMEeHMAPHbIMU ucxooamu. Pewenue 3a0au ¢ npumenenuem komounamopuxu. Pewenue
3a0ay Ha GblUUCTIEHUE 8ePOSAMHOCEl He3A8UCUMbBIX COObIMULL, NPUMEHeHUe hOPMYIblL CIONHCEHUS
gepoamnocmeli. Pewenue 3a0au ¢ npumenenuem ouazpamm Jiinepa, 0epesa 6eposmuocmei, opmyinsi
bepuynnu.

Yenosnas eeposmnocms. Ilpasuno ymuodscenus gepoamuocmeti. Popmyna nOaIHOU 8epOAMHOCTIU.
Jluckpemnvle cayuatineie senuuunsl u pacnpedenenus. Hesasucumvle cnyuatinvle éenuyunsl. Pacnpedenenue
CYyMMbL U NPOU3BEOEHUS HE3ABUCUMBIX CTLYHAUHBIX BENUYUH.

Mamemamuueckoe odxcuoanue u oucnepcust Ciy4atiHou eenudunsl. Mamemamuueckoe odxcuoanue u OUCnepcust
cymmbl caydaunslx geaunut. I eomempuueckoe pacnpedenenue. bunomuanonoe pacnpedenenue u e2o coticmaa.
Henpepuiguvie cnyuaiinvie senuuunsl. Ilonsamue o nnomuocmu éepossmuocmu. Pagnomepnoe pacnpeoenenue.
IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Ilonamue o nopmanvrom pacnpedenenuu. Ilapamempol HopmanbHo20 pacnpeodenenus. [lpumepul cnyuatinvix
8eUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (HOZPEUHOCIb USMEPEHUL, POC Yel08eKA).

Hepasencmeo Yebviwmesa. Teopema bBepnynnu. 3akon 6onvuiux uucen. Boibopounwiii Memoo usmepeHus
gepoamuocmei. Ponv 3axona bonvuiux uucen 8 nayke, npupooe u oowecmeae.



Kosapuayus osyx cryuatinvix eenuvun. Ionamue o koagpgpuyuenme xoppenayuu. Coemecmuvie Habar00enus

08YX CIYYAUHBIX eUdUH. BbibopouHblll Koaghduyuenm xopperayuu.

YUEBHO-TEMATHUYECKHH ILIAH

10A kaacc
N3 Hux
No Tema Bcero 4acoB | KOHTPOJIBHBIX
pabot
Anzebpa 113
1 IToBTOpEHME M pACITUPEHHUE CBEACHHUI O (DYHKITMHN 13 1+BM
2 CreneHHast GyHKIHS 20 2
Tpuronomerpuueckne GyHKIUU 30 2+nm
TpuronoMeTpuyecKrue ypaBHEHUSI M1 HEPABEHCTBA 18 1
[Tpou3BojiHas U €€ IPUMEHEHHE 27 2
O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 5 M
T'eomempusn S7
Bgenenue B crepeomMeTpuio 8 1
[TapanienbHOCTh B IPOCTPAHCTBE 11 1
[TepneHMKyIIPHOCTD B MPOCTPAHCTBE 20 2
MHororpaHHUKU 18 1
NTOI'O 170 14

MOHHMTOPHMHIM IPOBOASITCS 110 0T/AeJbHOMY IrpaduKy aJAMUHUCTPAIIMH.




KAJIEHTAPHO-TEMATHYECKOE IVTAHUPOBAHME

10 A kaacce (yHuBepcaabHbIH NPOPUJIIb)

AJredpa u HayajIa MaTeMaTHYECKOT0 aHAJIH3a

Ne Conep:xanue yueOHOro MaTepuaJia Koua-Bo | Jara | [Jdara | Ilpumevanue
ypoka 4acoB no no
IUIaHy | pakTy
1 yeTBepTH — 24 YacoB
IloBTOpEeHME U pacuIupeHne cBeleHUii 0 QYHKIHHU 13
1 Bxo1HOM MOHUTOPUHT 1
2 Ananuz 6xoonozo monumopunea. Hanbosnpiee u 1
HaMMEHbIIIee 3HAYCHUS] PYHKIIUH.
3 YeTHbIC M HEYETHBIC (DYHKITUH 1
4 [Toctpoenue rpagukoB GyHKIHIA C TOMOUIBIO 1
reOMEeTPUUECKUX IpeoOpa3oBaHuil
5 OOpatHas QyHKIUS 1
6-8 | PaBHOCWJIbHBIC ypaBHEHHUSI U HEPABEHCTBA 3
9-11 | Mertox uHTEpPBAJIOB 3
12 CuctemaTtusanus ¥ 0000IIeHHe MaTepraia 1
13 Konmponvnas paboma no meme «Ilosmopenue u 1
pacuiuperue céedeHull U QYHKYuuy
Crenennast QyHKIHSA 20
14 Ananuz xkonmponvrou pabomol. CTenieHHas QyHKIUS C 1
HaTypaJbHbIM [10KA3aTeJIEM
15-16 | CrenenHas (GyHKIHMS C IIEJIBIM ITOKA3aTEIIEM 2
17 Onpenenenue kopHa N-ii creneHu. OyHKIMA KOpHS N-i 1
CTETICHU
18-20 | CpoiicTBa KOpHs N-ii cTeneHH 3
21 CuctemaTtuzanus 1 00001IeHHe MaTepuaia 1
22 Konumponvnasa paboma no meme « Cmenennas pynxyusi. 1
Kopenv N-ou cmenenu u e2o ceoticmeay
23 Ananus konmponvnou pabomsi. Onpesienenne U cBoicTaa 1
CTETICHU C PAllMOHAIHHBIM MTOKa3aTelIeM
24 Omnpenenenye U CBOMCTBA CTENIEHH C pallMOHAIbHBIM 1
noKaszaresieM
2 yeTBepTh — 24 yacos
25-27 | UppanuoHajibHble ypaBHEHUs 3
28-29 | MeToa paBHOCHIIBHBIX MPE0OPa30BaHU TIPU PEIICHUT 2
UppalMOHATIBHBIX YPAaBHEHUH
30-31 | UppanmoHalbHBIC HEPAaBESHCTBA 2
32 Cucremaru3zaius 1 00001IeHHE MaTepUaa 1
33 Koumponvnas paboma no meme « Cmenens ¢
PAYUOHATILHBIM NOKA3AMeNeM U ee C8OUCMEd. 1
Hppayuonanvhvie ypasHeHus u HepageHcmeay
Tpuronomerpuyeckue GyHKIuu 30
34 Ananuz konmponvrou pabomoel. PamuanHoe Mepa yria 1
35 Panuannoe Mepa yria 1
36-37 | TpuronomeTprueckue (PyHKIIMH YHCIOBOTO apryMeHTa 2
38 3HaKM 3HAYCHUH TPUTOHOMETPHUECKUX (DYHKITHIA. 1
39 YETHOCTh M HEUETHOCTh TPUTOHOMETPUUYECKUX (DYHKIMH 1
40 [Tepuonmueckue GyHKIUU 1
41 CaoiicTBa u rpaduku GyHKIMH y = SiN x U y = COS X 1




42 CaoiicTBa u rpaduku hyHKIMA y =19 x n y = Ctg x 1
43 CuctemaTtuzanus 1 00001IeHHe MaTepraia 1
44 Konumponvnasa paboma no meme « Tpueconomempuueckue 1
@dyHKYUU U Ux ceoucmeay
45 Ananuz xkonmponvrou pabomul. OCHOBHBIE COOTHOIICHUS
MEX1y TPUTOHOMETPUUECKUMH (PYHKIUSIMH OJHOTO U TOTO 1
e apryMeHTa
46 OcCHOBHBIE COOTHOUICHHS MEKIY TPUTOHOMETPUUECKUMU 1
(YHKIMSMU OJJTHOTO M TOTO K€ apryMeHTa
47 Tlpomesicymounnviiit MOHUMOPUHS 1
48 Ananuz konmponvhou pabomsi. DOpMYJIbl CI0KESHHS 1
3 yerBepTh-30 yacoB
49-50 | ®opMyIBI CI0KEHHS 2
51-53 | ®opmyIibl mpuBeACHUS 3
54-56 | ®opmMyJIbl TBOWHOTO W TTOJJOBUHHOTO YTJIOB 3
57-59 | Cymma u pa3HOCTh CHHYCOB (KOCHHYCOB) 3
60-61 | ®opmyibl mpeoOpa3oBaHUs MPOU3BEICHHS 2
TPUTOHOMETPHUYECKUX (DYHKIUH B CYMMY
62 CuctemaTuzanus ¥ 00001IeHHe MaTepraia 1
63 Koumponvnasa paboma no meme « CoomuouieHus mexncoy
MPUSOHOMEMPULECKUMU PYHKYUAMU OOHO20 ap2yMeHmA. 1
Dopmynvl CLOHCEHUSL U UX CLeOCBUSLY
Tpuronomerpuyeckue ypaBHeHusi H HEPABEHCTBA 18
64 Ananuz konmpoavrot pabomul. YpaBHeHue C0S x = b 1
65 YpaBHeHue C0S x = b 1
66-67 | YpaBuenue Sinx =b 2
68-69 | YpaBHenusitgx =buctgx =Db 2
70 dyHKIMU y = arccos x, y = arcsin x, y = arctg x u y = arcctg 1
X
71-73 | TpuroHoMeTpHUYECKHE yPAaBHEHHUS, CBOISAIINECS K 3
anredpandeckum
74-76 | Pemenne TpUTOHOMETPUYECKUX YPABHEHHI METOOM 3
pa3noKeHUs: HA MHOKUTEIIH.
77-78 | Pemenue mpocTeHInX TPUTOHOMETPUYECKIX HEPABCHCTB 2
4 yeTBepTH-35 YacoB
79 PemieHne npocTenmmx TPUrOHOMETPUYECKUX HEPABEHCTB 1
80 Cucremaru3zaius 1 000011IeHHE MaTepUaa 1
81 Koumponvnasa paboma no meme « Tpueonomempuuecxue 1
VPpasHeHus U HepaseHCcmea
IIpon3BonHasi M ee NPUMEHEHHE 27
82 Ananuz konmpoavHot pabomul. IlpencraBienne o mpeaene 1
(YHKIIMU B TOUKE U O HEMIPEPHIBHOCTU (DYHKIIMU B TOUKE
83 [IpencraBienne o npezaene GyHKIUU B TOUKE U O 1
HENPEPbIBHOCTH (PYHKIMH B TOUKE
84 3aaui 0 MTHOBEHHOM CKOPOCTH M KacaTelbHOM K rpaduky 1
byHKIIUU
85 [ToHsITHE TPON3BOAHOM 1
86-89 | IlpaBuiia BIYMCICHUS IPOU3BOIHON 4
90-92 | YpaBHeHHE KacaTeIbHOM 3
93 CucreMaTu3anus U 0000ICHIEe MaTepHaja 1
94 Koumponvnas paboma no meme «Illpoussoonas. Ypaenenue 1

KacameibHouy




95

Ananuz konmpoavHot pabomul. IIpu3Haku Bo3pacTaHus U

1
yObIBaHUs QYHKIIMU
96-97 | lIpusHaku Bo3pacTaHusi ¥ yObIBaHUSI PYHKLIUHU 2
98-100 | Toukm skcTpemMyMa HYHKITUH 3
101- 3
103 | HauGosbiee 1 HauMeHblee 3HaYeHUs QyHKITUU
104- 3
106 | IToctpoenue rpadukoB GyHKIHI
107 | Cucremarusanus 1 000011eHHE MaTepHraa 1
108 | Kommpoavuas paboma no meme «lIpumenenue 1
npoOU3B00HOU»
O0001IIeHHe U CHCTEMATH3AIUSA 3HAHMI 5
109- | Ananuz konmponawvrot pabomuwi. [loBTOpEeHHE, 0000IIICHUE U 3
111 CHCTEMaTU3alMs U3YYEHHOIO MaTepuaia
112 | Umozcoswiii moHumopume 1
113 | Ananusz xonmpoavbHou pabomol 1




KAJIEHJIAPHO-TEMATHYECKOE IVIAHUPOBAHUE

10 A knacc (yHHBepcaabHbINA NPOQHIIb)

I'eomerpus
Ne Conep:xanue yueOHOro MaTepuaJia Koa- | dara | Hara | Ilpumeyanue
ypoKa BO no no
4acoB | IUIaHY | paKTy
1 yerBepTh — 16 yacoB
BBeneHue B crepeoMeTpHIo 8
1-2 | OcHOBHBIC IOHATHUS CTEPEOMETPHH. AKCHOMBI CTEPEOMETPUHU 2
3-4 | CneacTBUs U3 aKCHOM CTEPEOMETPHH 2
5-6 | [IpoctpancrBennsie ¢purypsl. HauanbHble MpeacTaBaeHus O 2
MHOTOTpaHHHKAaX
7 Cucremartu3zanus u 0000IIeHIEe MaTepHraa 1
8 Koumponvnasa paboma no meme «Axcuomsi cmepeomempuu u
cneocmaus uz Hux. Hauanvnoe npeocmaenenue o 1
MHO202PAHHUKAX»
IlapaijieJbHOCTH B MPOCTPAHCTBE 11
9 Ananuz konmpoavhou pabomsi. B3auMHOE pacnoioKeHNe 1
JIBYX MPSIMBIX B MPOCTPAHCTBE
10-11 | B3aumHOE pactoI0KEeHUE IBYX NPSIMBIX B IPOCTPAHCTBE 2
12-14 | [1apayieabHOCTh NPSIMOM M IJIOCKOCTH 3
15-16 | [TapayeIbHOCTh IIOCKOCTEH 2
2 yeTBepTh — 16 yacoB
17 [TpeoOpazoBanue ¢puryp B mpoctpancTre. [lapaensaoe
POEKTUPOBAHKE
18 CuctemaTtuzanus ¥ 00001IeHHe MaTepraia 1
19 | Kommponvnas paboma no meme «llapannenvnocms 6 1
nNpOCMpancmeey
[lepneHIUKYJISIPHOCTH B MPOCTPAHCTBE 20
20 | Ananusz konmpoavHou padomul. YToa MEXIy MPSIMBIMH B 1
IPOCTPAHCTBE
21 | Yroa Mexay NpsIMbIMHU B IPOCTPAHCTBE 1
22-23 | IlepneHIUKYISIPHOCTD MPSIMOM M TNIOCKOCTH 2
24-25 | TlepneHIUKYIISAP U HAKJIOHHAS 2
26-28 | Teopema o Tp€X nepneHAMKYIIIpax 3
29-30 | Yrom MexXTy MPsSMOU M TIIOCKOCTBIO 2
31 | CucremaTu3anus 1 00001IeHHEe MaTepraa 1
32 | Koumponvuasa paboma no meme «llepnenouxynsipnocms 1
APAMOU U NIOCKOCHUY
3 yerBepTh — 20) YacoB
33 | Ananusz koumpoavHoU pabomul. J|ByrpaHHBINA yToI. YTOI 1
MEXIY ABYMSI TUIOCKOCTSIMH
34 | JIByrpaHHBIHA yroi. YToa MeXIy IBYMs IUIOCKOCTSIMHU 1
35-36 | IlepneHIuKyJIsIpHbIE IIOCKOCTH 2
37 | Ilmomaib OpTOTOHAIBHOM MPOESKITMH MHOTOYTOJIEHUKA 1
38 | CucremaTu3anus u 00001eHEe MaTepraa 1
39 | Kommponvnas paboma no meme «Y2on mesxicoy npsamou u
HIOCKOCMbI0. Y201 MedncOy NioCKOCMAMU. 1
Ilepnenouxynspuvie nIOCKOCHUY
MHoOrorpaHHuKHu 18
40 | Ananuz koumpoavhot pabomsi. Ilpuzma 1




41-42 | Ilpuzma 2
43-45 | Tlapannenenunen 3
46-48 | Ilupamua 3
49-50 | Yceuennas nupammia 2
51-52 | Pemenue 3aa4 o TeMe «MHOTOTpaHHUKI 2
4 yeTBEepPTH — 5 YACOB
53-54 | Pemenue 3aa4 o TeMe «MHOTOrpaHHUKN 2
55 | Cucremarusanus u 0000IIeHIEe MaTepraa 1
56 | Kommpoavuas paboma no meme « Muoz2oepannuxuy 1
57 | Ananus koumpoabHoU pabomol. 1

B 4 yerBepTH reomerpusi — 1 ypok B Hepesro!




OINIMCAHHUE YYEBHO-METOAUYECKOI'O I MATEPUAJIBHO-TEXHHYECKOI'O
OBECIIEYEHHUS OBPA3OBATEJBHOM JEATEJIBHOCTH

Maremaruka. Anrebpa ¥ Hadana MareMaTH4YecKoro aHann3a. ba3oBelil ypoBeHb. 10 kimacc. YueOHUK /
A.I'. Mepsnax, [[.A. Homuposckuii, B.M. Ilonsikos. M.: Bentana-I'pad, 2020;

Maremarnka. Anrebpa ¥ Hadajga MaTeMaTUYECKOTO aHAlM3a, reoMeTpus. AnreOpa v Hayana aHaau3a.
bazogsrii ypoBens. 10 knacc. Iunaktuueckue marepuanst / A.1. Mepsnax, [{.A. Homuposckuii, E.M. Pabunosuu,
M.C. Axup. M.: Benrana-I'pad, 2020;

Marematnka. Anrebpa ¥ Hayajla MaTeMaTHYECKOTO aHaIM3a, TeoMeTpus. Airedpa ¥ Hadana aHajau3a.
bazogsrii yposens. 10 kinacc. Merogudeckoe mocooue / E.B. Byyko, A.I'. Mepsnak, B.B. [lonouckuti, M.C. Axup.
M.: Benrana-I'pad, 2020;

Marematuka. ['eomerpusi. ba3zoBbiit ypoBenb. 10 kimacc. Yueonuk / 4.1 Mepsnsax, /1.A. Homupoesckuii,
B.M. Ilonaxos. M.: Benrana-I'pad, 2020;

Maremartuka. Anrebpa 1 Hayalla MaTeMaTUYeCKOro aHanu3a, reomerpus. ['eomerpus. bazoBslii ypoBeHb.
10 knacc. [lunaxtuueckuit matepuan / A.I. Mepsnak, [{.A. Homuposckuii, E.M. Pabunosuu u op. M.: Benrana-
I'pad, 2020;

Marematuka. Anredpa u Hayana MaTeEMaTUYECKOI0 aHaau3a, reomerpus. ['eomerpust. ba3oBblil ypoBeHb.
10 xknmacc. Metonuyeckoe nocodue / E.B. byyxo, A.I. Mepznax, B.b. [lononckuii, M.C. HAxup. M.: Benrtana-I'pad,
2020.

TexHuuyeckue cpeacTBa 00y4eHuUst
1. KommbroTep.
2. MynbpTUMeIHa IPOeKTOopP.
3. UnTepakTuBHAs 10CKa
4. Ilpunrep
5. Ckanep



JIMCT KOPPEKTHPOBKHU KaJIeHIAPHO-TEMATHYECKOT0 MJIAHUPOBAHUSA

10a kaacca (yHuBepcaJbHbIH NPo(pUIbL) N0 anaredpe

Ne [Hara Tema Kon-Bo vacos [Ipnunna Crnoco6
YPOKA | muam | daxr mwiaH | Qaxt | KOPPEKTHPOBKU |  KOPPEKTHPOBKH
Yuurenb MaTEMaTHKHU: A.O. Koncrantunoa
JIneT KOppeKTHPOBKY KAJIEHAAPHO-TEMATHYECKOT0 MJIAHUPOBAHUSA
10a kynacc (yHuBepcaJabHbIi MPO(UIIb) 110 reoOMeTPUHU
No Hara Tema Kou-Bo yacos [Ipyuunna Crnioco6
YPOKa | myam | dakr wiaH | ¢axr | KOPPEKTHPOBKHU | KOPPEKTHPOBKH

Yuuresar MaTEMATHKU:

A.O. Koncrautnuunosa
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