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1.. HossicHUTEIBLHAA 3AIHCKA

Pabouas mporpamma npenMera «MaremaTtuka: anreOpa ¥ Hadajda MaTeMaTUYeCKOro aHalln3a,
reoMeTpus» (0a30BBI YPOBEHB) 00s3aTENILHON MpeAMETHON 00sacTi «MaTtemaThka 1 uHpopMaTHKay
Ui cpeliHero o0uiero oopa3oBanus pazpaboTaHa Ha OCHOBE:

HopmaTHBHBIX IOKYMEHTOB:

«3akoH 00 oopa3zoBanuu B POy 273-03 o1 29.12.2012 1.;

®denepalibHBIN TOCYIapCTBEHHBIA 00pa30BaTEeIbHBIA CTAHIAPT CPEIHETO O0IIEro 00pa3oBaHUs
(ITpukaz MunuctepcTBa oOpazoBanus U Hayku Poccutickoit deneparuu ot 17.05. 2012 1. Ne 413 «O6
YTBEPKACHUH (PelepabHOTO TOCYAApCTBEHHOTO0 00pa30BaTENIbHOTO CTaHAApTa CPEJHEro OOIero
obpazoBanus» (3apeructpupoBaHo Muntoctom P®D 07.06.2012 r. Ne 24480), B pen. Ilpuxazos
MunucrtepctBa oOpa3zoBanusi U Hayku PO ot 29.12.2014 1. Ne 1645, ot 31.12.2015 1. Ne 1578, ot
29.06.2017 r. Ne 613);

ITocranoBnenue ['m1aBHOro rocy1apCTBEHHOr0 CaHUTapHOTO Bpada Poccuiickoit denepanuu oT
29.12.2010 r. Ne 189 (pen. ot 25.12.2013 1.) «O6 yrBepxkaeanu CanlluH 2.4.2.2821-10 «CanurtapHo-
AMUAEMUOJIOTHYECKHE TPEOOBaHUs K YCJIOBUSAM M OpraHu3aiu oOydeHus B 00111e00pa30BaTEIbHbBIX
yupexaenusax» (3apeructpupoano B Muntocre PO 03.03.2011 r. Ne 19993), (B pen. 3menenuit Ne
1, yrB. IlocTanoBienueM ['maBHOTO TOCyIapCTBEHHOTO caHUTapHOTO Bpaua Poccuiickoit denepanuu
or 29.06.2011 r. Ne 85, M3menenuit Ne 2, yrB. [locraHoBneHuem I7JaBHOro rocynapCTBEHHOIO
canutapHoro Bpaua Poccuiickoii ®enepauuu ot 25.12.2013 r. Ne 72, U3smenenuir Ne 3, ytB.
[TocTtanoBnenuem I'JTaBHOrO TroCyIapCTBEHHOrO caHMTapHOro Bpada Poccuiickoi ®enepauuu ot
24.11.2015 1. Ne 81);

[Tpuka3 MunucrepcTBa oOpasoBanusi u Hayku Poccuiickoit @enepanun ot 31.03.2014 r. Ne
253 «O06 yrBepxaenun denepanbHOrO MepedHs y4eOHUKOB, PEKOMEHIYEMbIX K UCIOJIB30BaHUIO MPU
peain3alliil UMEIOLIUMX TOCYJapCTBEHHYIO aKKpEAUTALMI0 00pa30BaTENIbHBIX IPOrpaMM HayalbHOI'O
o011ero, OCHOBHOro oO1miero, cpeanero oodumiero obpaszoBanusi» (B pea. [Ipuka3zoB MuHuctepcTsa
obpaszoBanus U Hayku P® ot 08.06.2015 1. Ne 576, ot 28.12.2015 1. Ne 1529, ot 26.01.2016 1. Ne 38,
ot 21.04.2016 1. Ne 459, ot 29.12.2016 1. Ne 1677);

OcHoBHasi oOpa3oBarenpHas Tporpamma cpeaHero obmiero  obpasoBanus MBOY
Kpacnoo6ckoit COLI Nel.

C yuérom nH()OPMAIIIOHHO-METOAUIECKIX MAaTEPHUAJIOB!

MNpumepHas ocHoBHaA obpasoBaTesibHas Nporpamma cpegHero obuiero obpasosaHus (fgosreestr.ru).

B cooTBeTCcTBMMU C NpUHATON KOHuenuuei pa3sutna matemaTuueckoro obpasoBaHusa B PoccMicKoii
depepaumm, matematTmyeckoe 06pa3oBaHMe PeLlaeT, B YaCTHOCTU, CAeaytoLlme KaoueBble 3a4a4n:

—  «OPEJOCTAaBJIATH  KaKAOMY  OOYYaloLIEeMyCs  BO3MOXKHOCTb  JOCTHDKEHUS  YpPOBHSA
MaTeMaTUYeCKUX 3HAaHUH, HEOOXOAUMOTO JIJIsl JAIbHEHIIIeH YCTICITHON KU3HHU B OOIIECTBEY;

— «o0ecrieynBaTh HEOOXOJMMOE CTpPaHE YHMCIO BBIMTYCKHUKOB, MaTeMaTH4ecKas IOJrOTOBKa
KOTOpBIX JIOCTaTOYHA JJsi MPOJOJDKEHHS 00pa3oBaHUS B PA3JIMYHBIX HAIMpaBICHUAX U JUIS
IIPAKTUYECKON JIeATENbHOCTH, BKIIIOUAs NPENOaBaHUE MaTEMAaTUKN, MAaTEMaTHUYECKHE UCCIIEJOBAHMS,
paboty B chepe MHPOPMAILIMOHHBIX TEXHOJIOTUN U AP.»;

— «B OCHOBHOM o0OmeM M cpexHeM o0meM oO0pa30BaHUM HEOOXOIUMO MpPEeIyCMOTPETh
MOATOTOBKY OOYyYalolIUXCsl B COOTBETCTBUU C HUX 3alpocaMH K YpPOBHIO TOATOTOBKH B cdepe
MaTeMaTHYeCKOro 00pa3oBaHUs».

CooTBETCTBEHHO, BbIAENAOTCA TPU HAaMNpaB/ieHWa TpeboBaHWU K pe3y/ibTaTamM MaTeMaTUYeCKoro
obpasoBaHuA:

1) npaKTHKO-OpPUEHTHUPOBAHHOE MaTeMaTHYeCKOe 00pa3oBaHue (MaTeMaTuKa JUIsl )KU3HH);
2) MaremartHKa JUIs KCIOJIb30BaHus B podeccu;



3) TBOpuYecKoe HalpaBlCHUE, HA KOTOPOE HAIeIeHbI Te O00ydJaroIuecsi, KOTOpbIe IUIAHUPYIOT
3aHUMAaTbhCS TBOPUYECKOW M HCCIENOBAaTENbCKOW pabOTOi B 00JACTH MaTeMaTHUKH, (PHU3HKH,
HSKOHOMUKH H APYTUX O0IACTSIX.
3TV HanpaBaeHUA peanunsyloTca B ABYX 610Kax Tpe6oBaHMiA K pe3ynbTaTaM MaTemaTUYecKoro

o6pasoBaHuA (6a30Bblii ypoBeHb U yraybieHHbIi ypoBeHb)

Ha 6asoBom ypoBHe:

— Bemyckauk Hayyumca B 10-11-m knaccax: JUis MCHOJIB30BAaHUS B MOBCEIHEBHOUN JKH3HHU H
oOecrieueHrsT BO3MOXXHOCTH YCHEIIHOTO TIPOJOJDKEHUS OOpa30oBaHUs I10 CHEIUAIbHOCTSIM, HE
CBSI3aHHBIM C MPUKIIAJHBIM UCIIOJIb30BAHUEM MATEMATHKHU.

—  Bwimmyckauk noayuum eozmoxcnocms nayuumovca B 10-11-mM kjaccax: s pa3BUTHS
MBIIJICHHSI, HCIIOJIb30BAHUS B TOBCEIHEBHOW JXU3HM W 00ECHEYCHUS BO3MOKHOCTH YCIIEITHOTO
MPOJIOJDKEHHST 00pa30BaHUs 10 CIEIUAIBLHOCTSAM, HE CBA3aHHBIM C NPHUKJIAJIHBIM HCIOJIB30BAaHUEM
MaTEMaTHUKU

Llenn ocBoeHua nporpammbl 6a30B0ro ypoBHA — obecrneyeHne BO3MOMKHOCTU NCNONb30BaHMA

MaTeEMATUYHECKUX 3HaHMl>lI n YMeHMﬁ B I'IOBCGLI,HEBHOVI XKU3HU N BOSMOXKHOCTHK yCneLwHOro npoaon*xKeHuma
06pa3oBaHMA NO CNeLManbHOCTAM, He CBA3aHHbIM C NPUKNAAHbIM UCNONb30BaHMEM MaTeMaTUKN. BHyTpK
3TOr0 YPOBHA BbIAENAOTCA ABE Pa3/INUHbIe NPOrpaMMbl: KOMreHcupyouwias 6a3oeasn v ocHoeHas 6asoeas.

Mporpamma no maTemaTuke Ha 6a30BOM ypoBHe NpeaHasHayeHa 411 obyyatowmxca cpegHei
LUKO/Ibl, HE UCMbITbIBABLUMX CEPbE3HbIX 3aTPYAHEHMI HA NPeablAyLWeM YPOBHE 06yYeHMs.

Obyvatowmecs, ocywecTeastolme obydyeHne Ha 6a30BOM YPOBHE, A0/KHbI OCBOUTL 0bLLMe
maTemaTuyeckme ymeHuns, Heobxoaumble A5 KU3HWU B COBpeMeHHOM 0bLecTBe; BMecTe C TeM OHM NoJyYaoT
BO3MOHOCTb U3y4MTb NpeamMeT rybske, ¢ Tem, YTobbl B AasibHelLem Npu HeobXxoAUMOCTU U3y4YaTb
MmaTeMaTuKy A1a NPoPeccUoHaNbHOro NPUMEHEHUS.

B 3aBMCMMOCTM OT YPOBHSA NPOrpamMmmbl 60/blLE AN MEHbLLE BHUMaHUA yaenseTca ymeHuo paboTaTtb
no anropuTMy, METOA4amM NOUCKa aNropuTMa M onpeaesieHnio rpaHunL, NPUMEHUMOCT aNropPUTMOB.
TpeboBaHuWA, cGOpPMYyANPOBaHHbIe B pasaene «feomMeTpusa», B 60/bluei CTeENeHN OTHOCATCA K PasBUTUIO
NPOCTPAHCTBEHHbIX NPeACTaBAEHUI U rpadUYECKMX METOA0B, YeM K GOPMaNbHOMY ONMUCAHMUIO
cTepeomeTpuyeckmx GakTos.

YuyeOHblii TJaH Ha H3yYeHHe MATEMATHKH: ajredpbl M HayaJl MaTeMaTH4YeCKOro
aHaJIN3a, reOMeTPHUH Ha yriydjJeHHoM ypoBHe B 10 — 11 kiaccax oTBOAUT:

10 knacc — 6 yacoB B Henenro/ 210 yaca B rox;

11 xnacc — 6 yacoB B Hezenmto/ 204 yaca B roj.

Htoro 414 yyeOHBIX 4acoB.

Texymuii KOHTPOJIb M NPOMEXKYTOUYHAs aTTECTALUA OCYLIECTBISIOTCS B COOTBETCTBUHU C
«ITomoxxeHneM 00 OCYIIECTBIEHHMM TEKYHIETO KOHTPOJS YCHEBAEMOCTH M  IPOMEKYTOUHOM
aTTecTallvu o0yJaromuxcs, ux popmax, IepUOAUIHOCTH U TOPSIJIKE IPOBEICHUS.



Texkynuil KOHTPOJb OCYIIECTBIISIETCSI C LEIbI0 MPOBEPKM CTENEHM M KAuyeCTBA YCBOCHUS
MaTepuajia B XOJAE €ro H3y4eHHUs B CIEAYIOUIMX (OpMax: CaMOCTOATENbHbIE, MPOBEPOYHBIE H
KOHTPOJbHBIE pa0OThI, TECThI, 3aYETHI, IPOCKTHI.

[TpomexxyTouHasi aTTeCTalUsl OCYIIECTBIIICTCS C IEIbI0 MPOBEPKH CTEIEHH W KadecTBa
YCBOGHHSI MaTepualia 10 pe3yibTaTaM HM3Y4YEeHHs COAEp)KaHUs Y4eOHOro mpeaMeTa B CIEAYIOLINX
dhopmax:

10 xnacc — craHgapTU3MpOBaHHas MMCbMEHHas padoTa;

11 xmacc — KOHTpOJIbHAs paboTa.

FOCYI[apCTBeHHaSI HUTOroBasA arrecTaud MpOBOAUTCA B COOTBCTCTBUH C 3aKOHOAATCIBCTBOM
PO.
2. [lnanupyemnblie pe3yabTatrbl ocBoeHust OOII (IMYHOCTHBIE, MeTANIPeIMETHbIE U

HPEHMCTHLIB) Ha YPOBHE CPEAHET0 0611161"0 06pa3OBamm «MareMaTHKa: anreﬁpa H HaAYJaJ/1a

MaTEMATHY€CKOT0 aHaIu3a, recOMETPUs»

2.1. /InyHOCTHBIE pe3yabTaThl:

— opueHTanus OOy4YalomMXCsl Ha PEAIHM3aldI0 TO3UTUBHBIX JKU3HEHHBIX MEPCHEKTHB,
WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEICICHHUIO,
CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH KU3HEHHBIE TIJIaHbI;

— TOTOBHOCTh M CIIOCOOHOCTh OOYyYarOIIUXCS K CaMOPa3BUTHIO M CAMOBOCIIUTAHHIO B
COOTBETCTBHH C OOIICYETIOBEYECKIMH LIEHHOCTSIMH U MICAIaMU TPAYKAAHCKOTO OOIIECTBA;

—  HPaABCTBCHHOE CO3HAHWE WM IMOBEICHHE HAa OCHOBE YCBOCHHS OOIEYEIOBEYCCKUX IICHHOCTEH,
TOJIEPAaHTHOTO CO3HAHUS U TMOBEIEHUS B IMOJUKYJIBTYPHOM MHpE, TOTOBHOCTH U CIOCOOHOCTH BECTH
JWAJIOr C JPYTUMH JIFOJIbMHU, JOCTHraTh B HEM B3aWMOIIOHMMAHUS, HAaXOIUTh OOIIME WU H
COTPYIHUYATH JUISI UX JTOCTHIKCHUS;

— TNPUHATHE TYMAaHUCTUYECKHX IEHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE W JOOPOKEIaTeIbHOE
OTHOIIICHHE K APYrOMY YeIIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

—  pa3BUTHE KOMIIETEHIUI COTPYIHHUYECTBA CO CBEPCTHUKAMH, NETHMHU MIQJIIETO BO3pPAaCTa,
B3pOCJIBIMH B 00pa30oBaTelbHON, OOIIECTBEHHO MOJIE3HOW, y4eOHO-HCCIIEA0BATENbCKOM, TPOEKTHON U
IPYTUX BUAAX ACSITETLHOCTH.

—  MHpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH, 3HAYUMOCTH
HAyKH, TOTOBHOCTh K HAYYHO-TEXHMUYECKOMY TBOPUYECTBY, BIAJCHHE NOCTOBEpPHOW WH(pOpManuen o
MEPEIOBBIX JOCTHIKCHUSX M OTKPBITHSX MHUPOBOM M OTCUYECTBEHHOW HAYKH, 3aWHTEPECOBAHHOCTH B
HAyYHBIX 3HaHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

— TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUH
BCEH JKM3HH; CO3HATENIbHOE OTHOIICHHE K HEMpPEepBhIBHOMY OOPAa30BaHHMIO KaK YCJIOBHUIO YCIEITHOM
po¢eCCHOHAIIBHON U 00IIIECTBEHHON JIeATeTbHOCTH;

— OCO3HaHHBII BbEIOOp Oyaymied mpodeccuu Kak MyTh W CIOCO0 peanu3alud COOCTBEHHBIX
KU3HEHHBIX TUIAHOB;

—  TOTOBHOCTb O0YYaIOLIUXCS K TPYLOBOH MPOGECCHOHATIBHOM AEATEIIbHOCTH KaK K BO3MOYKHOCTH
YUYaCTHS B PEIICHUN JIMYHBIX, OOMIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAITMOHAIBHBIX TPO0IeM;

—  TOTPeOHOCTh TPYAUTHCS, YBaXEHHE K TPYAy U IOISIM TPYAa, TPYAOBBIM TOCTHKEHUSM,
TOOpOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICEHWE K pPa3HBIM BHUAAaM TpPYIOBOU
JeSITeNIbHOCTH;

— TOTOBHOCTH K C€aMOOOCTY)XKMBAaHWIO, BKJIIOYas OOY4YeHHWE W BBHINOJHEHUE JOMAIIHUX
00s13aHHOCTEH.

—  (usHyueckoe, SMOIMOHATBHO-TICUXOJIOTUYECKOE, COLMAbHOE OJiarononydyre oOydaromuxcs B
KM3HH 00pa30BaTeNbHOM OpraHM3alliy, OIIYIIEHHE NeTbMU O€30MaCHOCTH U ICHXOJOTHMYECKOTO
koM(popTa, THPOPMAITMOHHOMN 0€30M1aCHOCTH.



2.2. MeTanpeaMeTHbIe Pe3yJIbTAThI
MeTanpeameTHble pe3ynbTaTbl OCBOEHWUA OCHOBHOW 06pa3oBaTe/IbHOM NPOrpaMMbl NPeACTaBAEHbl TPEMA

rpynnamu yHMBepcaabHbIX y4ebHbIx gecteuii (YYA):

2.2.1 PerynatusBHble yHUBepca/ibHble yyebHble aeicTBua
BbINyCKHUK HayuyuTCA:

—  CaMOCTOSITENBHO OINPENENATh LEIH, 3aJaBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOXKHO
OIIPEAEIIUTD, UYTO L€ IOCTUTHYTA;

— OLEHUBAaThb BO3MOJKHBIE ITOCJIEJICTBHS JOCTHXKEHHS IIOCTAaBJICHHOM WLEIU B JESITEIBHOCTH,
COOCTBEHHOW >KM3HM M KH3HH OKPYKAIOIIMX JIIOJICH, OCHOBBIBAsCh Ha COOOpPAKEHUSX OSTHKH U
MOpaJly;

— CTaBuUTh M (OPMYIHPOBATH COOCTBEHHBIC 3aJaud B O0Opa30BATENBbHON NEATENBHOCTH U
KU3HEHHBIX CUTYaLUsIX;

—  OLIGHMBATh PECYPCHI, B TOM UHMCJIE BpEMS U IpYyrue HeMaTepHUalbHbIE PECYPCHI, HEOOXOAUMbIE
JUISL IOCTUKEHUS TOCTaBICHHOM LIEJH;

— BbIOMpaThb MyTh JOCTH)KEHMS L€, I[UIAHUPOBaTh pELICHUE IIOCTaBJICHHBIX 3ajad,
ONTUMU3UPYS MaTEepUAJIbHbIE U HEMATEepUaAIbHBIEC 3aTPATHI;

—  OpraHu3oBBIBaTh A(PQPEKTHUBHBI IMOMCK PECypcOB, HEOOXOMUMBIX JJS  JOCTHKEHHS
MIOCTaBJIECHHOM 1I€H;

—  COIOCTaBJISITh MOJIYYEHHBIN pe3ynbTar AESITENbHOCTH C IOCTABICHHON 3apaHee LEbIO.

2.2.2 No3HaBaTenbHble yHUBepcaibHble yuebHble aeiicTBua
BbINyCKHUK HayuuTCA:

— UCKaTh W HAXOAWTh OOOOIIEHHBIE CIIOCOOBI PEIICHUS 3a/ad, B TOM YHCIE, OCYIIECTBISTH
pa3BepHYTHI WHGOPMAIIMOHHBIM TOWCK ¥ CTaBUTh HA €ro OCHOBE HOBbIE (y4ueOHBIE U
MO3HABATENbHbIC) 33/1a4H;

—  KpPUTHYECKH OIICHUBATh U UHTEPIIPETUPOBATH HHPOPMAIINIO C Pa3HBIX MO3UIMH, PacO3HaBaTh
1 (PUKCUPOBATh MPOTUBOPEYUS B MHGOPMAITMOHHBIX UCTOUHUKAX;

—  WCTOJB30BAaTh  pa3IUYHBIE  MOJEIHHO-CXEMAaTUYECKHEe CpEeACTBAa IS  NpEeACTaBICHUS
CYIIECTBEHHBIX CBA3€H M OTHOIICHMIA, a TaKXe MPOTHBOPEUMii, BBIABICHHBIX B WH(MOPMAIMOHHBIX
HMCTOYHHKAX;

— HAaXOAWTh W MPHUBOAUTH KPUTUYECKHUE APTYMEHThl B OTHOLIEHWH JEHUCTBUM M CYXKICHUMN
JPYTOTr0; CIIOKOWHO U Pa3yMHO OTHOCHUTHCS K KPUTHUUECKUM 3aMEYaHHSIM B OTHOIIIEHUH COOCTBEHHOTO
CYXJICHHSI, pACCMAaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOJMTH 3a paMKH y4eOHOro TIpeAMeTa W OCYIIECTBJISATH IIEJICHAMPABICHHBIA TTOUCK
BO3MOXXHOCTEH Il IIMPOKOTO MEPEHOca CPEACTB U CIIOCOOOB IEHCTBUS;

—  BBICTpaWMBaTh WHANBUIYAJIBbHYIO 00pa30BaTeIbHYI0 TPAEKTOPHUIO, YUUTHIBAS OTPAHUUYEHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUUYECHUS;

—  MEHSTh U yJEePKUBATh Pa3HbIE TO3UIIMN B IO3HABATEIILHON JIEATETLHOCTH.

2.2.3 KoMMyHMKaTUBHbIE YHUBEpPCabHble y4ebHble AencTBusa

BbINYCKHUK HayuuTCA:



—  OCYIIECTBJIATH JICTOBYI0 KOMMYHHUKAIIMIO, KAK CO CBEPCTHHKAaMH, TaK U CO B3POCIBIMU (KaK
BHYTpHU 00pa3oBaTeIbHON OpraHU3alliy, TaK U 3a €€ MmpejesiaMu), TOJ0NpaTh MaPTHEPOB IS IEIOBOM
KOMMYHUKAITUU HUCXOII W3 COOOpaX€HUW pPe3yJbTaTUBHOCTH B3aWMOICHCTBUSA, a HE JHWYHBIX
CHUMIIATHIL;

—  TIPU OCYIIECTBJICHUH I'PYIIIIOBON padOTHl ObITh KaK PYKOBOIUTENIEM, TaK U WICHOM KOMaH/IbI B
Pa3HbBIX POJISX (FreHepaTop UAeH, KPUTHK, UCIIOJIHUTENb, BHICTYIAIOIINM, SKCIEPT U T.1.);

—  KOOPAWMHUPOBATh M BBINIOJHATH pabOTy B YCIOBUAX pPEAIbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

—  Pa3BEpHYTO, JOTMYHO M TOYHO M3JIaraTh CBOI TOYKY 3PEHHUS C MCIOJIb30BAaHUEM aJCKBATHBIX
(YCTHBIX M MMCHbMEHHBIX ) 3BIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH(MJIMKTOTEHHBIC CUTYAIlUU M MPEAOTBPANIATh KOH(JIUKTHI 10 UX aKTUBHOU
(ha3bl, BBICTpanBaTh JICJIOBYIO U 00pa30BaTEIbHYI0O KOMMYHHKAIIUIO, H30eras JUYHOCTHBIX OLICHOYHBIX
CYXKJICHUU.

2. 3. lIpeameTHbIe pe3yabTarbl. Ba3oBblii ypoBeHb
B cooTtBeTctBMM ¢ PIOC COO, npeameTHble pe3ysibTaTbl ocBoeHna OOI Ha 6a30BOM ypoBHe NpeacTaB/eHbI

ABYMSA rpynnamm: « BbinyCKHUK HayuuTca — 6a30BbIN ypOBEHbY, «BbIMYCKHMK NONYYNT BOSMOXKHOCTb HayYNTbCA
— 6a30BbIN ypoBeHb». Kak U B 0CHOBHOM 06L,em 06pa3oBaHunK, rpynna pesy/bTaToB «BbIMYCKHUK HayunTca»
npeacTtasaset coboi pesynbTaThl, AOCTUMKEHUE KOTOPbIX 0becnevmBaeTca yuntesem B OTHOLEHUM BCeX
obyuatolmxca, BbibpaBLINX AaHHbINA YypoBeHb 06ydeHus. Mpynna pe3ynbTaToB « BbINYCKHUK NOAYYMT
BO3MOKHOCTb HayuUTbCcA» obecneymnBaeTca yuuTesem B OTHOLWEHUM YacTh Hanboee MOTUBUPOBAHHbIX U
CnocobHbIx obyyatoLmMxcs, BbiIbpaBLINX AaHHbIA YpoBeHb 06ydYeHus. [pu KOHTPOJIe KavyecTBa obpasoBaHuA
rpynna 3agaHuini, OpUEHTUPOBAHHbIX Ha OLEHKY AOCTUMKEHUA NAaHMPYEMbIX pPe3yabTaToB 13 610Ka
«BbINYCKHMK NOMYYNT BOSMOMKHOCTb HAYYUTHCA», MOXKET BK/IOUYATbCA B MaTepuasbl 610Ka «BbINyCKHUK
Hay4YmuTCcsa». ITO NO3BOJINT NPEAOCTaBUTb BO3MOXKHOCTb 06YYatoLLMMCS NPOAEMOHCTPUPOBATL OBNaAeHNe
Ka4yeCcTBEHHO MHbIM YPOBHEM AOCTUMKEHUI U BbIABAATL AMHAMUKY POCTa YNCEHHOCTU Hanbonee
NoAroToB/IEHHbIX 0By4atoLLMxca.

MpPUHUMNMANBbHBIM OTAIMYMEM PE3yNbTaTOB 6330BOro YpPOBHA OT pe3ynbTaToB Yrny6/1eHHOro ypoBHA
ABNAETCA UX Lie/1IeBans HanpaB/ieHHOCTb.

Pe3ynbTaTtbl 63a30BOro ypoBHA OPUEHTMPOBAHbI HA 0OLLYI0O PYHKLIMOHAIbHYHO FPAaMOTHOCTD,
noJiyyeHne KOMMNEeTEHTHOCTeN A1l MOBCEAHEBHOM KU3HM W 06LLEro pa3BuTUA. 3Ta rpynna pesyibTaTos
npeanonaraer:

— MOHMMaHWe NpeaMETa, KNHUYEBbLIX BOMPOCOB U OCHOBHbIX COCTaBAAIOLLMX S/1EMEHTOB U3yYaeMoi
npegMmeTHoOM 061acTu, YTo obecneymnBaeTca He 3a CHET 3ay4MBaHMA onpeaeneHunii u NpaBua, a NOCPesCTBOM
MOZENMPOBAHUA N MOCTAaHOBKM NPOBEMHbIX BOMPOCOB KY/bTYPbl, XapaKTePHbIX A/1A AaHHON NpegMeTHOM
obnacty;

— YMeHMe peLaTb OCHOBHbIE NPaKTUYECKUE 334a4M, XapaKTepPHble ANs UCNO/Ib30BaHWUA METOA0B U
WMHCTPYMeHTapua AaHHOM npeameTHoW obaacTu;

— OCO3HaHWMe pamokK Mayqaemoﬁ ﬂpeAMeTHOﬁ oﬁnacm, OrpaHNYEeHHOCTN MEeTO40B N UHCTPYMEHTOB, TUMNYHbIX
cBs3el ¢ HEKOTOpPbIMU ApyrMmun obnactamu 3HaHus.

lNMpedmemHvbie pe3ynomameol pazdenda «BbIMyCKHUK M0AY4UM 603MOXHOCMb HAYYUMbCA» He
BbIHOCATCA Ha MTOFOBYIO aTTECTALMIO, HO NPW 3TOM BO3MOXKHOCTb UX AOCTUNKEHWNA A0/KHA BbITb
npeaocTaBAeHa Kaxaomy obyyatouiemyca.



IIpenmerHblie pe3yabTarbl. MaTemaTHKka: ajreépa u Hayajaa MaTeMaTHYeCKOr0 aHAIU3a, FeOMeTpHus

ba3oBblii ypoBeHb «Mpo6iemHo-PyHKLNOHANbHbIE pe3ynbTaTbi»

Llenu ocBoeHus

|. BbINYCKHUK Hay4uUTcA

lll. BoinyCKHUK Noay4um 803MOMHOCMb HAy4UmocA

[na ncnonb3oBaHMA B NOBCEAHEBHOM XM3HU N obecneyeHmn
BO3MOXHOCTW YCNEeLwWHOoro Npoao/iKeHna obpasoBaHua no

Ana pazsumus melwaeHUA, UCMO1b308aAHUA 8 MO8ceOHe8HOU

HU3HU U obecrieyeHUs 803MOXHOCMU ycrnewHoeco I'IpOdOﬂ)f(EHUFI

npeamerta
CNeumanbHOCTAM, He CBA3AHHbLIM C NPUKAALHbIM UCNONb30BAHNEM | 06pa308aHUA 10 CeYUAnbHOCMAM, HE CBA3AHHbIM C MPUKAAOHbIM
MATEMATUKHU ucrosbL308aHUEM MamMeMamuKu
TpeboBaHuA K pesyibTatam
Paspen |. BbINYCKHUK Hay4uTcA I1l. BoInycKHUK noay4um 603MOXHOCMb HAy4YUmbcA

1. nemeHTbl TEOPUKN
MHOXEeCTB U
maTemaTuyecKkom

JIOTUKKN

—  OnepupoBaTh Ha Ga30BOM YPOBHE' ITOHATHAMI: KOHEUHOE

MHOKECTBO, 3JIEMEHT MHOKECTBA, IIOAMHOKECTBO,
MepeCceUCHNE U 00bCIMHCHIE MHOXKECTB, YUCIIOBBIC
MHO’KECTBA Ha KOOPAMHATHOM MPSIMOi, OTPE30K,
WHTEpBaI;

— OmepupoBaTh Ha 6A30BOM YPOBHE MOHATHUIMH:
YTBEPKICHHUE, OTPULIAHUE YTBEPKIAECHUSI, HCTUHHBIE U
JIOKHBIE YTBEPKACHUS, IPUYNHA, CIIEICTBUE, YACTHBIN
CIIy4aii 001Iero yTBEep KIeHUs, KOHTPIIPUMED;

— HaXOJUTh NepecedeHrne u 00beAMHEHNE ABYX MHOXKECTB,
MPEJICTAaBICHHBIX IPaUUecKy Ha YUCIOBON MPSIMOIA;

— CTPOUTH HAa YHUCIIOBOW MPSIMOM OAMHOKECTBO YUCIOBOIO
MHO’K€CTBA, 33ITAHHOE MPOCTEHUIIIMMHU YCIOBUSIMU;

— pacrmo3HaBaTh JIOXKHBIE YTBEPKIECHUS, OIITHOKH B

- Onepupoeamb2 NOHAMUAMU: KOHEYHOE MHOICECME0,
DNEMEHNM MHONCECMBA, NOOMHONCECME0, NepeceyeHie U
00veounene MHOJICECE, YUCI08ble MHOICECEa Ha
KOOPOUHAMHOU NPSIMOU, OMPE30K, UHMEPEAll,
NOLYUHMEPBATL, NPOMENCYMOK C 8bIKOJIOMOU MOYKOL,
epaguueckoe npedcmasiienie MHONCECE Ha
KOOPOUHAMHOU NIOCKOCTIUL;

—  onepuposamv NOHAMUIMU. YMBEEPHCOCHUES, OMPUYAHUE
VIMBEPHCOCHUSL, UCIUHHBLE U TONCHBLE YMBEPIHCOCHUS,
npudUna, creocmaue, Yacmublil CLydal 0ouwe2o
VIMBEPIHCOCHUSL, KOHMPAPUMED,

—  Npo8epsiMb NPUHAONEHCHOCb INEMEHMA MHONCECEBY;

—  HaxoOoumv nepeceverue u 00beOUHeHUe MHONCECMS, 8
MOM quciie RPeOCMAasIeHHbIX 2papuuecKku Ha YUCI0801
nPSAMOU U HA KOOPOUHAMHOU NAOCKOCMU,

—  Npo6ooUmMb O0KA3AMeNbHble PACCYHCOeHUS ONis

! 351ech 1 manee: pacio3HABATH KOHKPETHEIE TIPHMEPHI OOIIHX TOHSTHIT [TO XapaKTePHbIM IPH3HAKAM, BBITOJIHSTH ASHCTBIS B COOTBETCTBHH C ONPEIEICHIEM H IPOCTEHIITIMK
CBOMCTBaMH MTOHATHH, KOHKPETU3UPOBATh IPUMEPaMH OOIINE TOHSTHS.
2 o o

31ecs U garnee; 3HaTh ONpEAETICHUE OHATHS, YMETh MOSICHATH €r0 CMBICH, YMETh HCIIOJIB30BaTh NOHSATHE U €T0 CBOWCTBA IPH MIPOBEACHUH PacCyKICHNUH, PEIICHUH 3a1ad.




paccyXJIeHHUSAX, B TOM YUCJIE C UCIIOJIb30BaHUEM
KOHTPIIPUMEPOB.

B noecedHeegHOli #U3HU U Npu usy4eHuu Apyaux npedmemoes:

HCIIOJB30BaTh YHCJIOBBIC MHOXKCCTBA Ha KOOpHHHaTHOﬁ
HpHMOﬁ AJI OIIMCaHUA pE€AJIBHBIX ITPOUECCOB U HBHCHHﬁ;
MMPOBOAUTD JIOTUYCCKUC PACCYKACHUA B CUTyallUAX
HOBCGHHCBHOﬁ KHU3HHU

000CHOBAHUSL UCMUHHOCIU YINGEPHCOCHUUL.
B noecedHeeHOli #U3HU U Npu usy4eHuu Apyaux npedmemoes:

—  UCNOIL308AMb YUCTOBblE MHONCECMBA HA KOOPOUHATHOLL
NPAMOUL U HA KOOPOUHAMHOU NIOCKOCMU OJisl ONUCAHUS
PEANbHbIX NPOYECCO8 U SI8NEeHULL

—  1npo8oOUMb 00KA3aMeNbHbLE PACCYIHCOCHUS 8 CUMYAYUIX
NOBCEOHEBHOU JHCU3HU, NPU PeueHuy 3a0ad U3 Opyeux
npeomemos

2. Yucna v BbipaxKeHus

OmnepupoBath Ha 0a30BOM YPOBHE HOHSATHUSIMHU: LIEJI0€
YUCJIO, JEIMMOCTb YUCeN, OOBIKHOBEHHAs IPOOb,
JiecATUYHas ApoOb, pallMOHAILHOE YUCIIO, TPUOINKEHHOE
3HA4YECHME YNCIIA, YaCTh, J0JIs, OTHOLIEHUE, IIPOLIECHT,
MOBBILICHUE U TOHMKEHUE HA 3alaHHOE YUCIIO IIPOLICHTOB,
MacIirao;

OIepupoBaTh Ha 6a30BOM YPOBHE MOHATUAMU: JIorapuhm
4yyucia, TPUTOHOMETPUYECKask OKPYKHOCTb, I'palyCHas
Mepa yrIia, BeJINYMHA yIila, 3aJaHHOT0 TOYKOW Ha
TPUTOHOMETPUUYECKON OKPYKHOCTH, CUHYC, KOCHHYC,
TAHT€HC ¥ KOTAHT'€HC YIJIOB, UMEIOIINX TPOU3BOJIbHYIO
BEJIMYNHY;

BBITNOJHATH apu(MeTHUYEeCKHe IEHCTBUS C LIEIBIMU U
palOHaIbHBIMU YHACIAMY,

BBITOJIHATH HECTIOKHBIE TPEOOPa30BAHUSI YUCIOBBIX
BBIPAXEHU, COIEPIKALUX CTEIIEHU YnCel, TM00 KOPHU U3
qucen, 0o Jorapudmsl yuce;

CpaBHMBATh pal[MOHAJIbHBIC YHCIIAa MEXKIY COOOM;
OLICHUBATh U CPAaBHUBATH C PALIMOHAIBHBIMH YHCIAMU
3HAYEHUS LIEJIBIX CTEMEHEN YHCel, KOPHEN HATypaIbHOM
CTETIEHU U3 YHUCEJI, JOrapu(pMOB YHCEN B IPOCTHIX
ClIyvasx;

u300pakaTh TOUKaMHU Ha YUCIOBOM MPSIMOIL Liesble U
paloHaIbHbIE YNCIA,

n300paxxaTh TOUKaMH Ha YHCIOBOW MPSIMOM Liejble
CTEIEHN YUCEJl, KOPHU HAaTypajIbHOMN CTENEHU U3 YUCEIL,

— (8000010 oOnepuposams NOHAMUAMIU: Yeloe YUCTO,
0eUMOoCmy yucel, 0ObIKHOBEHHAsL OPOOb, OeCAMUUHAS
0pobOb, PAYUOHATILHOE YUCTO, NPUOTIUNCEHHOE 3HAYEHUE
yucaa, Yacmo, 005, OMHOWleHUe, NPOYeHN, NOGbIUUEHUE U
NOHUdICEHUE HA 3A0AHHOE YUCTO NPOYEHMO8, MACUMAOD;

—  Npusooumb NPUMepPbL YUcel ¢ 3a0AHHbIMU CEOUCMBAMU
oeiumMocmu;

—  onepuposamsv NOHAMUIMU. J102aApUuPm uucia,
MPUCOHOMEMPUUECKASL OKPYICHOCb, PAOUAHHASL U
2paodycHas mepa yend, eIuyura yend, 3a0aHH020 MOYKOlL
HA MPUOHOMEMPUHECKOU OKPYICHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAHSEHC V2108, UMEIOUUX NPOU3BOTbHYIO
BEUYUHY, YUCTA € U T,

—  GLINOAHAMb apumemuyecKkue Oeucmasus, COUemast
VCMHbLE U NUCbMEHHbLE NPUEMbL, NPUMEHSI NPU
HeoOX00UMOCIU GbIYUCTUMENbHbLE YCMPOUCMEA;

—  HAX0OUMb 3HAYEHUs. KOPHSL HAMYPATbHOU CIMENneHU,
CmeneHu ¢ payuoHaIbHbIM NOKA3amenem, 102apupma,
UCNONIL3YS NPU HEOOXOOUMOCMU BbIYUCTUMEbHbBLE
ycmpoucmeda;

—  NOIb308AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

—  NpPo6oOUMb NO U38ECIHBIM (HOPMYIAM U NPABULAM
npeoopazo8anusi OYK8EHHbLIX GbIPANCEHUL, BKAIOUAIOUUX




Jorapu(Mbl YKCEIT B MPOCTHIX CIIyJasx;

—  BBINIOJIHATH HECJIOKHBIC TIPe0Opa30BaHUS IIEIIBIX U
JIPOOHO-PANMOHATBHBIX OYKBEHHBIX BBIPAKCHUN;

— BBIPAXAaTh B MPOCTEUIINX CIy4YasiX U3 PABEHCTBA OJIHY
TIEPEMEHHYIO Yepe3 JIPYTue;

— BBIYHCIITH B IIPOCTHIX CIy4asix 3HAYCHUs YUCIOBBIX U
OYKBEHHBIX BBIPOKEHHUH, OCYIIECTBIISISI HEOOXOIMMBIE
MOJICTAHOBKH U IIPeoOpa3oBaHus;

— u300paxkaTh CXEMaTUYECKH YTOJI, BEJIMUUHA KOTOPOTO
BBIPAXKEHA B TPaLycax;

— OLIEHMBATH 3HAKU CHHYCA, KOCUHYCA, TAHI'€HCA,
KOTAaHT'€HCA KOHKPETHBIX YTJIOB.

B noecedHeeHOli #U3HU U Npu usy4yeHuu Apyaux y4ebHbix

npedmemos:

—  BBINOJIHATH BBIYUCIICHUS TIPU PEIICHUU 3a/1a4
MPaAKTUYECKOTO XapaKTepa;

—  BBINOJIHATH NPAKTUYECKHUE PACUETHI C UCIIOJIb30BAHUEM
IpH HEOOXOIMMOCTH CITPABOYHBIX MATEPUATIOB U
BBIYMCIIUTEIbHBIX YCTPOUCTB;

— COOTHOCHUTbH PEAIbHBIE BETUYUHBI, XapAKTEPUCTUKHU
00BEKTOB OKPYKAIOIIEr0 MUPA C UX KOHKPETHBIMU
YHCIIOBRIMH 3HAUCHUSIMU,

— HCTOJb30BaTh METO/bI OKPYTJICHHUS, MPUOTMKECHUS U
MPUKUIKU [PU PELICHUHU IPAKTUUYECKUX 3a/1a4
MMOBCETHEBHOM KU3HHU

cmenetu, KOpHU, 102apughmsl U Mpu2oOHOMempuiecKkue
@yuryuu;

—  HAxoO0umv 3HAYeHUs YUCTOBbIX U OYKEEHHBIX BbIPANCEHUL,
ocyujecmenss Heooxooumvle NOOCMAHOBKU U
npeobpazosanusi;

—  uU3006padcamsv cxemamudecku 2o, 8eIUdUHA KOMOPO20
8bIpadicena 6 cpadycax uiu paouaHax;

—  UCNONIb308aMb NPU peuteHUul 3a0a4 MmabIuyHble 3HAYEHUs.
MPUSOHOMEMPUUECKUX DYHKYULL YeN08;

—  BBINOJHAMb NEPEBOO BLIUUUHBL YeId U3 PAOUAHHOU Mepbl 8
2paodycHylo u 06pamHo.

B noscedHeB8HOIi #U3HU U Npu usy4yeHuu opyaux y4ebHoix
npedmemoe:

—  GLINOIHAMb OLCMBUS C YUCTOBLIMU OAHHBIMU NPU
peuteruy 3a0a4 NpaKmuiecKko2o xapakmepa u 3a0a4 u3
PAasnIuuHbIX obracmell 3HAHUL, UCNONb3YS NPU
HeobX00UMOCMU CNPABOYHbBLE MAMEPUATIbL U
8bIYUCTUMENbHbIE YCMPOUCEa,

—  OoyeHusamv, CPAGHUBAMb U UCNONIL308AMb NPU PEUEeHUU
NPAKMUYecKux 3a0ay YUcio8vle 3HA4eHUsl peanlbHbIX
8eUYUH, KOHKPEMHble YUCTI08ble XaPAKMEPUCMUKU
00beKmM0o8 OKPYHCaAouie2o Mupa

3. YpasHeHua n

HepaBeHCTBa

— Pematp nMHENHBIE YPABHEHUS U HEPABEHCTBA,
KBaJIpaTHbIC YPaBHCHUS;

— pemiath JorapuGMUUECKUe ypaBHEHHs BUIA log 4
(bx + ¢) = d u npocreiimue HepaBeHcTBa BUaa 10g 5 X < d;

bx +c_
— pemarh NoKa3aTeIbHbIC YPAaBHCHU, BUJA A =d (r)le

d moxkHO MNpeaACTaBUTL B BUJC CTCIICHU C OCHOBAHUCM a.) u

—  Pewamyv payuonanvhule, noxazamenvHule u
Joeapugmuyeckue ypasHeHus U Hepagencmad,
npocmeiiuiue uppayuoHaIbHble U MpPU2oHOMempuiecKue
VPasHeHUsl, HepaBeHCMBA U UX CUCTeMbl,

—  UCNONb308aMb MEMOObL PeueHUsl YPaAGHeHUU: npusedeHue
K 8UOY «Npou3gedeHue pasgHo HyIio» Uil «4acmHoe PagHO
HYII0», 3aMeHa NepeMeHHbIX,

—  UCNONb308aMb MEMOO UHMEPBANO08 O/ peuleHUs
HEepaGeHcme,
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npocreiimue HepaBencta Buaa 8 < d  (rae d MoxHO
IPE/ICTABUTH B BUJIC CTEIICHU C OCHOBAHHEM a);.
IIPUBOAUTH HECKOJIBKO IIPUMEPOB KOPHEN IIPOCTEUIIETO
TPUTOHOMETPHUUYECKOTO YpaBHEHUS BUA: sin X = &, COS X =
a, tgx=a, ctg X = a, rae a — TabauyHOE 3HAUCHUE

COOTBETCTBYIOIIEH TPUTOHOMETPUYECKON (PYHKIIUU.

B noecedHeeHOli #U3HU U Npu usy4yeHuu pyaux npedmemoes:

COCTaBJIATh U pCIIATh YPABHCHUSA U CUCTCMbI ypaBHCHI/Iﬁ

IMpU pCHICHUH HCCJIOKHBIX IMPAKTHUYCCKUX 3a1a4

ucnonwb308ams epaguueckuil Memoo 0Jisi NPUOIUNCEHHO2O
PpeuweHus: ypasHeHUll U HePaBeHCms,

u300pasicamov Ha MPULOHOMEMPULECKOU OKPYIHCHOCIU
MHOIHCECMB0 PeuleHUll NPOCMEeUUUX
MPUSOHOMEMPUUECKUX YDABHEHUU U HEPABEHCME,
8bINOIHAMb OMOOP KOPHEU YPAGHEHUN UL PeuleHUll
HepaseHCcmea 6 COOMEemMcmeuU ¢ OONOIHUMENbHbIMU
VCLOBUAMU U 02PAHUYEHUSMU.

B noecedHeeHOl #CU3HU U Npu usydeHuu dpyaux yye6HoIx

npedmemos:

COCMAsIsimb U peuiamsv YPasHeHUs, CUCTeMbl YPAGHEeHUL U
HepaseHcmea npu peueHuu 3a0ay Opyeux y4eoHvix
npeomemos;

UCNONb308AMb YPABHEHUS U HePABEHCMEA OISl
NOCMPOEHUsL U UCCAEO08ANUSL NPOCMELIUUUX
Mamemamuyeckux Mooejlell peaibHblX CUmyayuil uiu
NPUKTIAOHBIX 3a0ay,

yMemb UHMePRPemupo8ams NOJLYYeHHbIU NPU peuieHul
VPABHEHUs!, HEPABEHCMBA WU CUCTEMbL Pe3VIbIam,
OYeHUBamy e20 Npagoonododue 8 KOHmeKcme 3a0aHHOU
PeanvHoOU cumyayuu uiu RPUKIA0HOU 3a0aju

4. dyHKumm

OnepupoBaTb Ha 0a30BOM YPOBHE OHATUSIMHU:
3aBUCHUMOCTD BEIMUYUH, QYHKIMS, apTyMEHT U 3HaYCHHE
(byHKLMH, 006JaCTh ONpeIeIeHUs] 1 MHOKECTBO 3HAUCHHH
GbyHKIMH, rpaduK 3aBUCUMOCTH, TpadUK QYHKIINU, HYIU
(byHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUe
Ha YKCJIOBOM IPOMEXKYTKE, yObIBaHHE HAa YHCIOBOM
IPOMEXYyTKe, HauOoJIbIllee U HaUMEHbIIIee 3HaUeHNe
(GYHKIIMM Ha YUCIIOBOM MPOMEXKYTKE, IEpHOUUEcKast
byHKLUSA, TEPHOL;

orepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMHU: MpsMasi U
oOpaTHast MPONOPLUHUOHAIBHOCTH JIMHEIHAs,
KBaJpaTH4HAas, JorapupMUIecKas 1 moxkasaTesabHast
(GyHKIMH, TPUTOHOMETpHUUYecKre QYHKIUY;

Onepuposams NOHAMUAMU: 3A6UCUMOCTIb BETUYUH,
@dynKxyus, apeymenm u 3Havenue QyHKyuu, 0o.1acmo
onpeoeneHust U MHONCECME0 3HAYEHU PYHKYUU, epapuk
3asucumocmu, epagpux GyHKyuu, Hyau QyHKyu,
NPOMENCYMKU 3HAKONOCMOSHCMEA, 803PACMAHUe HA
YUCTIO080M NPOMENCYMKe, YObl8aHUe HA YUCTOBOM
npomedxcymke, HauboIvbuiee U Haumenbuiee 3HaYeHue
@YHKYUU HA YUCTOBOM NPOMENCYMEKE, NEPUOOULECKASL
@yHKYUs, nepuood, YemHasn u HeyemHas QYHKYuu,
oOnepupoBamv NOHAMUAMU: NPAMAS U 0OPAMHASL
NPONOPYUOHATLHOCb, TUHEHAS, K8AOPAMUYHAS,
Jloeapugmuyeckas u noka3amenbHas QYHKYuU,
mpueoHoMempuieckue QyHKyuu,
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pacrno3HaBath rpaduKH dJIEMEHTAPHBIX (DYHKIIHI: TIPSIMOM
1 00paTHOM MPOMOPIMOHATLHOCTH, JIMHEHHOM,
KBaJJPaTHYHOM, JIOTapu(PMUIECKOI 1 MTOKa3aTeIbHON
(GYHKIMHA, TPUTOHOMETPHUYECKUX (PYHKITUH;

COOTHOCHTD I'paMKH 3JIeMEHTAPHBIX (PYHKIUI: IPSIMOH U
00paTHOM POMOPLMOHATEHOCTH, JTMHEUHOMH,
KBaJAPAaTUYHOM, JIOTapu(PMHUIECKON U IMOKa3aTEIHbHOM
(byHKUINH, TPUTOHOMETPHUYECKUX (QYHKIHNA ¢ popMyiamH,
KOTOPBIMH OHH 33/1aHBbI;

HAXOJUTh 10 rpaduKy NpUOIKEHHO 3HAUCHUS (PYHKIHH
B 33IaHHBIX TOYKAX;

ompeAensaTh o rpaduky cBoiicTBa pyHKuMH (HYIH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEXKYTKU
MOHOTOHHOCTH, HAaHOOJIbIIINE ¥ HAUMEHBIINE 3HAYCHUS U
T.IL);

CTPOUTH ACKH3 rpaduka QyHKINHU, YAOBICTBOPSIOMICH
IIPUBEICHHOMY HAa0OpPY yCI0BUI (IIPOMEKYTKH
BO3pacTaHus / yObIBaHUs, 3HaUeHUE (GYHKIMH B 331aHHOI
TOYKE, TOYKH IKCTPEMYMOB U T.]1.).

B noecedHesHOli #U3HU U Npu usy4yeHuu pyaux npedmemoas:

OTIpeIeNATh Mo rpadprkaM CBONCTBA peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH (HanOOoIbIINe U HAUMEHBIIINE 3HAUCHHUS,
MPOMEKYTKH BO3PACTaHUS U YOBIBAHUS, IPOMEKYTKHU
3HAKOMOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPaKTUYECKOW CUTYyaIlU

—  onpedensams 3HaYeHUe hyHKYUU M0 3HAYEHUIO apaymeHma rnpu
pasnuYHelx ciocobax 3a0aHUA hyHKUUU;

—  cmpoumsb 2pauKu U3y4YeHHbix pyHKYUl;

— onucvleams no 2paguKy u 6 NPOCMeUUUx CIy4asx no
Gopmyne nogedenue u ceolicmea PyHKYuil, HaxoO0ums no
epaghuxy ¢ynkyuu Haubonrvuiue u HaUMeHbUUe 3HAYeHUsL,

—  cmpoumbs 3cKu3 epaghuxa Gyuxyuu, yooeiemeopaouel
npUBeOeHHoOM) HAbOpPy YCa06uUll (NPOMeEAHCYMKU
go3pacmanus/yovieanus, sHaveHue QyHKyuu 6 3a0aHHOU
mouKe, MOUYKU IKCMPEMYMO8, ACUMNINOMbL, HYIU PYHKYUU
um.o.);

— pewiambs ypagHeHus, npocmeunuiue cucmemsl ypagHeHull,
UCNONIL3YSA C8OLUCMEA PYHKYUL U UX 2PAPUKOS.

B noecedHesHOIi #U3HU U Npu usy4yeHuu opyaux y4ebHbix

npedmemoe:

— onpedensimyv no 2pagurkam u UCHOIb308AMb OJisl peuleHUs
NPUKTIAOHBIX 3A0aY CBOUCMEA PEANbHBIX NPOYECCO8 U
3asucumocmett (HaUOOILUIUE U HAUMEHbULUE 3HAYECHUS,
NPOMENCYMKU 803DACMAHUS U YObIBAHUS (PYHKYUU,
NPOMENCYMKU 3HAKONOCMOSHCMEA, ACUMIIMONbL, NEPUOO
umnmn.);

—  UHMePNPemuposams CE0UCMEA 6 KOHMEKCme KOHKPEemHOLL
NPAKMU4ecKoll Cumyayuu,

— onpedensimv no epagukam npocmeriuiue XapaKmepucmuKku
NEPUOOUUECKUX NPOYECCO8 8 OUOL02UU, IKOHOMUKE,
MY3bIKe, paouocessu u op. (AamMnaumyoa, nepuoo u m.n.)

5. 9nemeHTbI
MmaTemaTuyecKkoro

dHa/n3a

OnepupoBath Ha 6a30BOM YpOBHE MOHSATUSIMHU:
pOM3BOIHAS PYHKIMH B TOUKE, KacaTelbHas K rpaguKky
(byHKLIMH, TPOU3BOAHAS PYHKLIUY;

OTIpeeNATh 3HaYeHHE MPOU3BOIHON (PYHKIIMU B TOUKE IO
M300paKeHHIO KacaTelbHOM K TpaduKy, IPOBEIEHHOM B
9TOM TOYKE;

pelaTh HECIOXKHBIE 33/1a4U Ha IPUMEHEHHE CBSI3U MEXKIY

—  Onepuposamov NOHAMUAMU. NPOU3BOOHAS DYHKYUU 8
mouke, KacamenbHas K 2paguxy QyHKyuu, npou3seo0HaAs.
@yuryuu;

—  BBIYUCTAMb NPOU3BOOHYIO OOHOYIEHA, MHO20UIEHA,
K8aOpamuo2o KOpHs, NPOU3BOOHYIO CYMMblL YHKYULL,
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MIPOMEKYTKaMU MOHOTOHHOCTH M TOUKaMH SKCTpeMyMa
(GyHKLIUH, C OTHON CTOPOHBI, U IPOMEKYTKAMHU
3HAKOIIOCTOSIHCTBA U HYJISIMH IPOU3BOIHOM 3TON (PyHKIIMH
— C IpYrou.

B noecedHeB8HOIi #U3HU U Npu usy4yeHuUU opyaux npedmemoes:

MOJIb3YACh TpadKaMu, CPAaBHUBATh CKOPOCTHU
BO3pacTaHus (pOcTa, MOBBIICHUS, YBETUUCHUS U T.I1.) UIU
CKOPOCTH YObIBaHUs (TIaICHUS, CHYDKCHU S, YMECHBIIICHUS
T.I1.) BEJIMYMH B pealibHBIX IpoIeccax;

COOTHOCHUTH TpaMKH peallbHBIX IPOIECCOB U
3aBUCUMOCTEHN C MX OMUCAHUSMH, BKIIOYAIOIUMU
XapaKTePUCTUKU CKOPOCTH U3MEHEHHUS (OBICTPBII pOCT,
MJIaBHOE TIOHM)KEHHE U T.I1.);

UCIOJIb30BaTh TpadMKU PeabHBIX MPOIECCOB IS
pellIeHUs HECIOKHBIX MPUKJIAIHBIX 33/1a4, B TOM YHUCIIe
omnpezenss o rpaguKy CKOpocTh Xoja rpoliecca

—  BBIYUCTIAMb NPOUIBOOHDBLE DJIEMEHMAPHBIX DYHKYUL U UX
KOMOUHayuil, UCNOIb3Ysl CNPABOUHbIE MANEPUATILL;

—  UCcned08amsv 8 NPOCMeENUUX CIy4anx QYHKyuu Ha
MOHOMOHHOCHb, HAXOOUMb HAUDOIbUUE U HAUMEHbUIUE
SHAYeHUsl YYHKYULl, cmpoums cpapduru MHO204UIeHO8 U
npoOCmMetuux payuoHaIbHuIX QYHKYUL ¢ UCNONb308AHUEM
annapama mMamemamuyecko20 aHaiu3d.

B noscedHesHOli #U3HU U Npu usyyeHuu opyaux y4ebHbix

npedmemos:

—  pewams NpuKIaoHble 3a0a4u U3 ouosocuu, QusuK,
XUMUU, IKOHOMUKU U OPYeUX NPEOMEMO8, CE3AHHbLE C
ucciedosanuem XapaKkmepucmux peaibHulx NPoyeccos,
HaxoicoeHuem HauboIbMuX U HAUMEHbUIUX 3HAYEHU,
CKOPOCMU U YCKOPEHUsL U M. N.,

—  UHMEpPnpemupo8ams NOIYYEHHbIE Pe3yabmanmbl

6. CraTUCcTUKa n Teopua
BEPOATHOCTEN, IOrnKa

M Kombu HaTOpPUKa

OnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMHU
onucaTeIbHbIMU XapaKTEPUCTUKAMH YUCIOBOT0 Habopa:
cpeaHee apupMeTHIECKOe, MeIMaHa, HanboJblee U
HauMEHbIIIEE 3HAUCHUS;

ornepupoBaTh Ha 0a30BOM YPOBHE MOHITHSIMU: YaCTOTa U
BEPOSITHOCTH COOBITHS, CITy4aiHbIi BEIOOP, ONBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH;
BBIYUCIISITH BEPOSITHOCTU COOBITHI HAa OCHOBE MOJICYeTa

YHCJIa UCXO/IOB.

B noecedHesHOli #U3HU U Npu usy4eHuu pyaux npedmemoas:

OLICHUBATh U CPaBHUBATH B IIPOCTHIX ClIydyasaXx

—  Umems npedcmasnenue o OUCKPEMHbIX U HENPEPLIBHBIX
CILYYAUHBIX 8EIUYUHAX U PACNPEOeIeHUSIX, O
He3a8UCUMOCMU CTLYYAUHBIX EIUYUH,

—  UMemb npedcmasieHue 0 MamemMamuyeckom OHCUOaAHUU U
oucnepcuu CyyauHvlx 6eIUdUH;

—  uMemv npedcmasieHue 0 HOpMalbHOM pacnpeoeieHuu u
npuMepax HOpMAaibHO PACNPEOeNeHHbIX CIYYAUHBIX
BENUYUH,

—  NOHUMAMb CYMb 3aKOHA DONLUUX YUCeN U 8bIOOPOUHO20
Memooa usmepeHus eposImHOCmell;

— umembv npedcmasieHue 00 YC108HOU 8ePOSIMHOCU U O
NOJHOU 8EPOAMHOCMU, NPUMEHAMb UX 8 PEeUEeHUU 3A0aY,

—  uMemvb npeoCcmasieHue 0 8ANHCHLIX YACMHBIX 8UOAX
pacnpeoeneHull U NPUMEHAMb UX 8 peuleHUU 3a0a4;
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BEPOSTHOCTH COOBITUH B peabHON KU3HU;
YUTaTh, CONIOCTABIIATH, CPABHUBATh, HHTEPIIPETUPOBATH B
IIPOCTHIX CIIy4asX peasIbHbIC JaHHBIC, IPEICTABICHHBIC B

BUJIE TaOJIHII, JUArpaMm, rpaduKoB

umemsb npedcmasiienue 0 KOpperayuu CIyuyaiuHblxX 6eIUdUH,
0 JIUHEUHOU pecpeccuu.

B noecedHeeHOli #U3HU U Npu usy4yeHuu opyaux npedmemoes:

BbIYUUCTIAMY UNU OYEHUBAMb BEPOAMHOCMU COOLIMUIL 8
PeanvbHOU HCUSHU,

8b1O0UPaMb NOOX00sUUE MeMOObl NPEOCABNEHUSL U
00pabomxu OaHHbIX,

YMemb peuams HeClodCHble 3a0ayu Ha NPUMEHeHUe
3aKOHA OONBULUX YUCET 8 COYUOLO2UU, CPAXOBAHUL,
30pasooxpanenuu, obecnevenuy 6e30NaACHOCMU HaceleHus

6 Ltpe36blllalZH blX cumyayusix

7. TekctoBble 3apauun

Perath Hec10XKHBIE TEKCTOBBIE 33]]a41 PA3HBIX THUIIOB;
aHAIM3UPOBATH YCIOBUE 33/Ia4M, TPH HEOOXOIUMOCTH
CTPOUTH JJISl €€ PEIICHUsI MAaTeMaTUYECKYIO MOJIEIb;
MMOHUMATh U UCIIOJIB30BATh ISl PEIICHUS 3a/1a4u
uH(pOpMaIIKIO, TPEJICTABICHHYIO B BUE TEKCTOBOM U
CHMBOJILHOM 3aIlMCH, CXEM, TaOIUII, AUarpaMM, TpauKoB,
PUCYHKOB;

JIeIICTBOBATH 110 AJITOPUTMY, COAEPKAILIEMYCS B YCIOBUH
3a/1a4i;

MCII0JIb30BAaTh JJOTUYECKUE PACCYKICHUS MTPU PELICHUH
3a/1a4u;

paboTaTh C U30BITOYHBIMU YCIOBHSIMH, BHIOMpAs U3 BCel
uH(popmaIuu, JaHHBIe, HEOOXOAUMBIE JIJIST PEIICHUS
3a/1a4u;

OCYIIECTBIISITH HECIIOKHBIHN Mepedop BO3MOXKHBIX
pemIeHui, BEIOUpas U3 HUX ONTHMAIBHOE 110 KPUTEPHSIM,
c(hOpMyIIPOBAHHBIM B YCIIOBHH,

aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOTYICHHBIC
pelIeHus] B KOHTEKCTE YCJIOBHS 3a/1auH, BEIOUpATh
pelIeHus], He MPOTUBOPEYAINE KOHTEKCTY;

pelaTh 3aJja4ui Ha pacyeT CTOMMOCTH MOKYIOK, YCIIYT,

Pewamyv 3a0auu pasuvix munos, 6 mom uucie 3a0auu
NOBLIUEHHOU MPYOHOCMU,

8b1OUPAMb ONMUMATLHBIL MEMOO peueHus. 3a0a4u,
paccmampusas pasiuiHvle Memoobl;

cmpoums Mmoodesb peweHus 3a0a4u, NPosooumes
0oKasamesibHble PACCYyHOEHUs;

pewams 3a0a4u, mpebyrowjue nepebopa eapuaHmMos,
nposepku ycnosul, 86160pa 0NIMUMAsILHO20 pe3ynbmama;
aHAAU3UPOBAMb U UHMEPNPemuUpPo8ames pe3ysabmamsi e
KOHMeKcme ycnosus 3a0a4u, 8bI6Upame peweHus, He
npomusopeyaujue KOHmMeKcmy;

nepesooums npu peuieHuu 3a0a4u UHGOPMayuIo u3 00OHOU
Gopmvl 6 Opyeyio, UCHONB3YS NPU HEOOXOOUMOCTU CXeMbl,

maobauysl, epagpuxu, Ouazpammol;
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MOE3/J10K U T.I1.;

pelaTh HECIIOXKHBIE 331a4H, CBSI3aHHBIE C JOJIEBBIM
y4acTHEM BO BJaJleHUH (GUPMOH, IPEeIIpUATHEM,
HEJBUKUMOCTBIO;

pelaTh 3aJa4y Ha IPOCThIE IPOLEHTHI (CUCTEMBI CKUJIOK,
KOMUCCHH) 1 Ha BBIYUCIIEHUE CIIO’KHBIX IIPOLIEHTOB B
pa3IMYHBIX CXEMaXxX BKJIAJ0B, KPEIUTOB U UMIOTEK;
pelaTh IpakTUYECKUE 3a1a4l, TpeOyrolue
MCII0JIb30BaHUsl OTPULIATEIbHBIX YACEN: HA ONPEEIICHNE
TEMIIEpaTyphl, Ha ONPEACIICHHUE MOJI0KEHUSI HA BPEMEHHOU
ocH (0 HallIel bl U 110CIIE), Ha JBUKEHHUE JEHEKHbIX
cpenacTB (MPUX0J1/pacxor), Ha ONPEACIICHHE
TJTyOWHBI/BBICOTHI U T.I1.;

UCIIOJIb30BATh MOHATHE MaclITaba /it HaXOXKICHUS
pPacCTOSIHUM M JJIMH Ha KapTax, IJIAaHaX MECTHOCTH,
TUTaHAX TIOMENICHH, BEIKPOWKAX, MPU paboTe Ha
KOMITBIOTEPE U T.II.

B noecedHeeHoli #U3HU U Npu usy4yeHuu pyaux npedmemoes:

pewaTb HECNOXKHbIE NPaKTU4YeCKne 3a4a41, BO3HUKalouUlne B
CnTyaumax I'IOBCE,EI,HeBHOVI KU3HU

B noecedHeeHOli #cu3HU U Npu usyyeHuu dpyaux npedmemoas:

—  pewambs npakmuyeckue 3a0aiu u 3a0ayu u3 Opyaux

npeomemos

8. FeomeTpusa

OnepupoBaTb Ha 0a30BOM ypOBHE NOHSATUSIMH: TOUKA,
npsiMasi, JI0CKOCTh B IPOCTPAHCTBE, MAPAIIIEIBHOCTD U
NEePIEeHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH;
pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOI'PaHHHUKOB (TIpU3Ma,
nupamua, NpsIMOYToJIbHBIN Mapauienenunes, Kyo);
n300paxarh U3ydaemble QUTYpBI OT PYKH U C
IIPUMEHEHHUEM IIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;
Jenath (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y;
U3BJIEKaTh HH(POPMAIIHIO O TPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (purypax, npercTaBlIeHHYIO Ha YepTeKax
U PUCYHKaX;

npuMeHsTh TeopeMy [Iudaropa nmpu BeraucieHnu
3JIEMEHTOB CTEPEOMETPHUECKUX (DUTYD;

Onepuposams NOHAMUAMU. MOYKA, NPAMASL, NIIOCKOCHb 8
npocmpancmee, napanleibHoCmy U NePneHOUKYIAPHOCb
NPAMBIX U NJIOCKOCMEl,

npumensmy O0Jisl peueHus: 3a0ay 2eomempudeckue hakmol,
eciu YCr08Usi NPUMEHEHUs 3A0anbl 8 A6HOU (hopme;
pewams 3a0ayu Ha HAX0HCOeHUe 2e0MeMPULECKUX
geUYUH N0 00PA3YAM UNU ATICOPUMMAM;

oenamu (8bIHOCHbBIE) NIOCKUE YePMENCU U3 PUCYHKOB
00BeMHBIX (pucyp, 8 mom yucie pucosams U ceepxy,
cOOKY, cCmpoums ceuenus MHO202PAHHUKOB,

U361eKamMsb, UHMEPRPEMUPOBAmMs U NPeodPA308bl8aNMb
ungopmayuro 0 ceomempuyeckux guzypax,
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— HaxoAuTh 00BEMBI U TUIOIIAIU TOBEPXHOCTEH
MPOCTEHIINX MHOTOTPAHHUKOB C IIPUMEHEHUEM (OpMYIT;

— pacno3HaBaTh OCHOBHBIE BU/IbI T€N BpaIlEHUs (KOHYC,
UIHHID, chepa u map);

— HaxoAuTh 00BEMBI U IUIOIIAU TOBEPXHOCTEH
MPOCTEHIINX MHOTOTPAHHUKOB U TeJl BpaIlleHUs C
puUMEeHEeHHEM (HOPMYIL.

B noeceoneenoit ycuznu u npu uzyuenuu opy2ux

npeomemos:

— COOTHOCHUTH a0CTpaKTHBIE T€OMETPUUECKUE MOHATHUS U
(bakThl ¢ peanbHBIMH KU3HEHHBIMH 00bEKTaMU U
CUTYaIUSIMU;

— HCMOJb30BaTh CBOKWCTBA MPOCTPAHCTBEHHBIX
TEOMETPHYSCKUX (QUTYD TSI PEIICHUS TUTIOBBIX 3a/1a4
MPAKTUYECKOTO COJIEP>KAHUS;

— COOTHOCHUTb IIOIIAIU TTOBEPXHOCTEH Te OJMHAKOBON
(opMBbI pa3IM4HOIO pa3Mepa;

— COOTHOCHUTH OOBEMBI COCYJIOB OJJUHAKOBOM (POPMBI
pa3IMYHOTO pa3Mepa;

— OIleHuBaTh (POPMY MPaBUILHOTO MHOTOTPAHHHUKA ITOCTIE
CIIWJIOB, CPE30B U T.II. (ONpenesTh KOJINYECTBO BEPILIUH,
pebep u rpaHel MOMTyuYeHHBIX MHOTOTPAHHUKOB)

npeoCmasieHHyI0 Ha YepmedHcax,

—  npumensamb 2eomempuyeckue akmol 01 peuleHus 3a0ad,

8 MOM YUCIe NPeONnoNaALaUUX HeCKOIbKO UdaA2o8
peweHus;

—  OnucvlBams 83aUMHOE PACNONIONCEHUE NPAMBIX U
naockocmeti 8 NPOCMPAHCmee;

—  ¢opmynuposams ceoticmea u npuzHaxKu gueyp;

—  00Ka3bl6amyv 2eomempuieckue YmeepiHcoenus,

— enademv CManOapmHoU Kiaccugpurayuet
NPOCMPAHCMBEHHBIX (hu2yp (MUpamuosvl, npu3msl,
napanieienuneowl),

—  Haxooumuv 00vembl U NIOWaAoU NOBEPXHOCMeEll
2eoMempuyecKux mei ¢ npuMeHeHuem Gopmyi;

—  BBIUUCTIAMb PACCMOAHUA U Y2/lbl 8 NPOCMPAHCMEE.
B noscedHe8HOIi #U3HU U Npu usyvyeHUuU pyaux npedmemoas:

UCNONB308AMb CEOUCMEA 2EOMEMPUYECKUX puzyp Ois
peweHus 3a0a4 npaKmu4ecko2o Xapakmepa u 3a0ay u3
opyaux obnacmeil 3HAHULL

9. BeKtopbl U
KOOpAMWHaTbl B

npocTpaHcTee

— OnepwupoBaTb Ha 6a30BOM YPOBHE MOHATMEM AEKAPTOBbI
KOOPAMHATbLI B NPOCTPAHCTBE;
—  HaxoAMTb KOOPAMHATbLI BEPLUMH Kyba M NPAMOYroabHOro

napannenennnega

—  Onepuposamsv NOHAMUAMU 0EKAPMOBbL KOOPOUHAMDbL 8
npocmpancmee, 6eKMop, MOOYilb 6eKMopd, PAGeHCmeo
BEKMOPO8, KOOPOUHAMbL BEKMOPA, Y20 MENCOY
8EKMOPAMU, CKATAPHOE NPOU3BEIeHUe BEKMOPOS,
KOJLIUHEApHbLe 8EKMOPbI,

—  HAxo0umv paccmosiHue mexicoy 08yMs MOUKAMU, CYMMY
8EKMOPO8 U NPOU3edeHUe BeKMopa Ha YUCTO, V2Ol
MedHcOy 8eKmMopamu, cKaiapHoe npousgedetue,
PACKIA0bI8aAmMb 86eKMOP NO 08YM HEKOJIUHEAPHBIM
8eKmopam,

—  3a0asame NIOCKOCHb YPAGHEHUEM 8 OeKAPMOBOT
cucmeme KOOpOUHam,

— pewams npocmeuiuiue 3a0aiu 66e0eHUueM 6eKMopPHO20
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basuca

10. UcTopus OnucbiBaTh OTAE/bHbIE BblAaloLWMecs pesynbraThl, Mpedcmaesnams 8KAAO 8bIOAOUWUXCA MAMEMAMUKO8 8
MaTEMaTUKY noJiydeHHble B X04e Pa3BUTUA MaTEMaTUKM KaK HayKu; passumue MamemamuKu U UHbIX Hay4Hbix obaacmed;

3HaTb MPUMEPbLI MaTEMATUYECKUX OTKPbITMIA U UX aBTOPOB B MOHUMAMb Posb MamemMamuKu 6 passumuu Poccuu

CBA3W C OTEYECTBEHHOM U BCEMUPHOWN NCTOpUEl;

MOHMMaTb POJib MaTeMaTUKN B pa3BuTUmM Poccun

MpUMeHATb N3BECTHble MEeTOAb! NPU PelleHUM CTaHAAPTHbIX Ucnonbzosame ocHosHbie MemoOdbl 00Ka3amesibcmaa,

MaTeMaTUyecKMX 3a4au; Mpo8ooumMb 00KA3aMesIbCMB0 U 8bIM0HAMb ONPOBEPIEHUE;

3ameuaThb 1 XxapaKTepu3oBaTb MaTemaTuyeckme MpUMeHAMb OCHOBHbIE MemoObl PeLeHUs Mamemamu4ecKux
11. MeTopp! 3aKOHOMEPHOCTM B OKPY*KatoLLEN AENCTBUTENBHOCTH; 3a0ay; 5
MaTeMaTUKu NPUBOAMTL MPUMEPbLI MaTEMATUYECKUX 3aKOHOMEPHOCTEN B HO 0CHOBE MAMEMAMUYECKUX 3aKOHOMEpHOCMEU & Mpupode

npupose, B TOM YMCNE XapaKTePU3YHOLWMX KPacoTy M
COBEPLLEHCTBO OKPY*KaIOLLEro M1pa 1 NpounsseaeHuin
MCKyCCTBa

XapaKmepu308ameo Kpacomy U co8epleHCMEB0 OKPYHAoU,e20
MUpa u npoussedeHuli uckyccmsa;

npumeHAMob npocmeliwue npo2pamMmmMHsie cpedcmead u
3/1EKMPOHHO-KOMMYHUKAUUOHHbIE cucmeMbl npu peweHuu
mMmamemamu4ecKkux 3a0a4
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3. Conep:kanue TeMm yueOHoro npeamera «Maremaruka: ajaredpa u Hayasia

MaTeMAaTH4YeCKOr0 aHaJau3a, reoMeTpus» ba3oBbiii ypoBeHb

3.1 Anrebpa ¥ Hayana maTtemaTUYeCKoro aHanusa

MoBTOopeHue. PelieHne 3a4a4 C UICNONb30BAHMEM CBOMCTB YMCE U CUCTEM CYUC/IEHUSA, AE/IMMOCTH,
O0NEeN N YyacTel, NPOLEHTOB, MOAY /el yncen. PeleHme 3a4a4 C MCNOb30BaHNEM CBOMCTB CTEMNEHEN U
KOPHEeN, MHOro4/s1eHoB, Npeobpa3oBaHnii MHOFOYNEHOB N APOOHO-PALNOHA/IbHbBIX BblPaXKEHWA.
PeleHune 3agay ¢ ucnonb3oBaHMEM rpagycHoi mepsbl yria. Moaynb ymMcia u ero ceolictea. PeweHnune
3334 Ha ABUXKEHNE M COBMECTHYIO paboTy C MOMOLLbIO IMHENHbIX U KBaAPATHbIX YPaBHEHUN U UX
cuctem. PelleHne 3a4a4 € MOMOLLbIO YMC/IOBbIX HEPABEHCTB U CUCTEM HEPABEHCTB C OAHOM
nepemMeHHoM, C NpUMeHeHnem U30bparKeHns YNCO0BbIX NPOMEXKYTKOB. PelleHne 3aaay ¢
NCNO/Ib30BaHMEM YNCNOBbIX GYHKLMI U UX rpadmKoB. Mcnonb3oBaHMe CBOMCTB 1 rpadMKOB TMHENHbIX U

KBaApaTUYHbIX GYHKLMIA, 06paTHOM NPONOPLMOHANBHOCTU U yHKLMK Y = \/; paduyeckoe pelleHne

YPaBHEHWM U HEPABEHCTB.

TpuroHoMeTpruUecKasa OKPYXKHOCTb, padUaHHAA Mepad yena. CUHYC, KOCUHYC, TAaHTEHC, KOMaHaeHC
Npomn3BosibHOro yrna. OCHOBHOE TPUFOHOMETPUYECKOE TOXKAECTBO U CIeACTBMA U3 Hero. 3HayeHus
y T T T T
TpUroHomeTpuueckux GyHKUMiA ana yrnos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, —, —,—, — papa).
6

dopmynbl crI0XEHUA MPU2OHOMeMPUYECKUX hyHKUUL, hopmynbl npusedeHus, hopmysibl 080UHO20
apeymeHma.

Hynu ¢pyHKUMU, NpOMEKYTKM 3HAKONOCTOAHCTBA, MOHOTOHHOCTb. Hanbobluee N HanMeHbLLee
3HauyeHune pyHKuMN. Meproanyeckme GyHKUUKN. YeTHOCTb M HEYETHOCTb QYHKLUMIA. CA0XHbIE hyHKUUU.

TpuroHometpuueckne pyHkumm Y =COS X, Y =SIiN X, Y = tgX . dyHkyus Y = CtQX . CeoiictBa n
rpadpuKmn TPUroHOMETPUYECKUX PYHKLMIA. ADKKOCUHYC, apKCUHYC, apKTaHTeHC Yncna. ApKKomaHaeHc
yucna.

MpocTeiilumne TPMroHOMeTpUUYECKUE YPaBHEHUA. PelieHne TPUrOHOMETPUYECKMX YPABHEHWNA.
Ob6pamHbie mpu2oHomMempuyeckue hyHKYuU, ux ceolicmea u 2paguxu. PeweHue npocmeliwux
Mpu2oHOMeMpPUYECKUX HepaseHcms.

CreneHb ¢ AEECTBMTEHbeIM noKa3saTtenem, CBOIACTBA CTENEHM.

MpocTeilumne nokasaTeNbHble ypaBHEHUA U HepaBeHCTBA. [oKkasaTenbHas GyHKUMA M ee CBOMCTBA U
rpaduk.

Norapudm uucna, ceoiictBa norapudma. ecatnyHolii norapudm. Yucsao e. HamypanoeHeili nozapugm.
MpeobpazoBaHue norapupmMmmnyeckmx sbipaxkeHuin. Jlorapudpmunueckme ypaBHeHUA U HepaBeHCTBA.
Norapuémmueckan GyHKUMA 1 ee CBOMCTBA U rpaduK.

CreneHHas GpyHKUUA U ee CBOMCTBA U rpaduK. MppaumoHasbHble ypaBHeHUs. Memod uHmepsanos 0414
peweHusa HepaseHcmas. lpeobpazosaHus epagukos yHKyul: cosue 800716 KOOPOUHAMHbIX ocell,
pacmsaxceHue u cxamue, ompaxeHue omHocumesnbHo KoopOUHamHsix ocell. [pagpuyeckue memodel
peweHus ypasHeHuli U HepaseHcms. PewieHue ypasHeHuli U HepaseHCcms, COOepPHaujux nepemeHHyo
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1100 3HaKOM M0oO0YA. Cucmembl MOKA3amMesbHbIX, 1024PUGMUYECKUX U UPPAUUOHAbHBLIX ypasHeHUL.
Cucmembl MOKA3aMesbHbIX, 102aPUPMUYECKUX HepaseHCm8. B3aumHo obpamHeie dhyHKYuU. Mpaduxu
830UMHO 06pamHbIX pyHKYUL. YpagHeHuUs, cucmemebl ypasHeHuli ¢ napamempom.

MpousBoaHaa pyHKUMM B ToUKe. KacaTenbHas K rpadumky yHKUMKN. FeomeTpuyeckmnin n Gmusmyeckuin
CMbIC/1 NPOM3BOAHON. Mpon3BOAHbIE SNEMEHTAPHbIX GYHKLMIA. [Tpasusa OuggepeHyuposaHus.
Bmopasa npou3sodHas, ee ceomempuyeckull u gpusudeckuli cmoica. NMOHATUE O HENPEPBIBHbIX GYHKLUAX.
TOYKM 3KCTPEMyMa (MaKCMMyMa U MMHUMYMA). MccnesoBaHme 31eMeHTapHbIX GYHKUMI Ha TOUYKM
3KCTpeMyMa, Hanbosbliee M HaMMeHbLLee 3Ha4YeHME C MOMOLLbIO NPOU3BOAHON. [TocmpoeHue
2pachuKkos hyHKYuUli c MTOMOWbio MPouU3800HbIX. [pumeHeHue rnpou3eodHol npu peweHuu 3a0ay.

NepBoo6paszHasn. [lepsoobpaszHsie 3nemeHMapHbIX pyHKYUl. [Maousads KpusoauHeliHol mpaneyuu.
®opmyna HetomoHa-/lelibHuuya. OnpedeneHHbIl UHMezpan. BeiyucneHue naowadel naockux guayp u
06vemMos mes 8paweHus ¢ MOMOWbio UHMez2pand.

3.2 TeomeTpua

MNosTopeHue. PelleHune 3a4a4 C NpUMEHEHUEM CBOMCTB GpUryp Ha NIOCKOCTU. 3a4auu Ha
[0Ka3aTeNbCTBO M NOCTPOEHME KOHTPNPUMepPOoB. Mcnonb3oBaHue B 3a4a4ax NPOCTENLLNX NOTUYECKUX
npasu. PelweHne 3a4a4 € MCNONb30BaHMEM TEOPEM O TPEYIO/IbHUKAX, COOTHOLLEHWI B NPAMOYTO/bHbIX
TpeyronbHUKax, GaKkToB, CBA3aHHbIX C YeTbIpexyronbHMKaMmu. PelieHre 3a4a4 c MCNOAb30BaHMEM
$aKTOB, CBA3AHHbIX C OKPYKHOCTAMU. PellieHune 3aa4 Ha U3MePEHUs Ha NAOCKOCTU, BblYMCEHUE ANUH
W nnowaaen. PeweHue 3a0a4 ¢ MOMOUWbIO 8EKMOPO8 U KOOPOUHam.

HarnagHasa ctepeometpua. Gurypbl n nx nsobpaskeHus (Ky6, nupamuga, npusma). OCHO8HbIE NOHAMUSA
cmepeomempuu u ux ceolicmea. CeyeHua Kyba 1 TeTpasgpa.

TouKa, Npsimas 1 NJOCKOCTb B NPOCTPAHCTBE, aKCMOMbI CTEPEOMETPUN U CNeaCTBUA U3 HMX. B3anmHoe
pacnofioxeHWe NPAMbIX U NAOCKOCTEN B MpOCTpaHcTee. MapannenbHOCTb NPAMbBIX U NIOCKOCTEN B
npocTpaHcTBe. M306pakeHne NpocTeimnx NPoCcTPaHCTBEHHbIX PUryp Ha NAOCKOCTU. PaccToAaHUA mexKay
durypamm B NpocTpaHCTBeE.

Yrabl B npoctpaHcTBe. MepneHAUKYAAPHOCTb NPAMbIX U NAOCKOCTEMN.

Mpoekuua Gurypbl Ha NAOCKOCTb. MPU3HAKKU NEPNEHAMKYAAPHOCTU NPAMbIX U NIOCKOCTEN B
npoctpaHcTee. Teopema o Tpex NepneHAMKyAsapax.

MHororpaHHuKuK. Mapannenenvnes. CBOMCTBA NPAMOYroabHOrO Napannenenvnesa. Teopema
Mudaropa B npoctpaHcTee. Mprama 1 nupamuaa. NMpasuabHas NMpPaMmMaa U NPaBUIbHAsA NPU3Ma.
MpAmaa nupammaa. INeMeHTbl NPU3Mbl M NTUPaMUAbl. BbluMcieHne 3n1eMeHTOB NPOCTPAHCTBEHHbIX
duryp (pebpa, amaroHanu, yraol).

Tena BpaleHuUa: LMANHAP, KOHYC, cdepa u wap. OCHOBHbIE CBOWCTBA NPSAMOro KPyroBoro UMAnNHAPa,
NPAMOro KPyroBoro KoHyca. Mi3o6pakeHune Ten BpalleHusa Ha NA0oCKocTU. [pedcmasneHue 06
yceyeHHOM KOHyce, cev4eHus KoHyca (napasnsnensHoe 0CHOBAHUIO U Npoxodsalyee Yepes 8epuiuHy),
cevyeHus YuauHopa (napasnensHo u neprieHOUKYAAPHO OCU), cedyeHuUsa wapa. Pazeepmka yuauHOpa u
KoHyca. lMpocmeliwiue KoMOUHAUUU MHO202PAHHUKO8 U mes 8paujeHua mexdy coboll.
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Maowaab NOBEPXHOCTU NPaBUAbHOM NMPaMUAbI U NPAMOIA NpU3MbI. [10LWaabs NOBEPXHOCTU NPAMOro
KPYroBoro UMAnMHApPa, NPAMOro KpyroBoro KoHyca u wapa.

MoHAaTue 06 o6beme. O6bem NMpaMmUAbl U KOHYCa, NPU3MbI U LnanHapa. O6bem Lapa.

[ModobHbie mena 8 npocmpaHcmae. COOTHOLLIEHUA Mexay NAoLaAAMM NOBEPXHOCTEN U 06bemamu
NoAo0b6HbIX Ten.

BeKTopbl U KOOpAUHaTbI B NnpocTpaHcTBe. Cymma BEKTOPOB, YMHOMKEHWE BEKTOPA Ha YMCAO, YroN
Mexay BekTopamu. KonnmHeapHble M KOMNaHapHble BeKTopbl. CKasasapHoe npoussedeHue 8eKmopos.
Teopema o0 pasznoxceHUU 8eKMopa No mpem HeKOMINAAHAPHbIM eekmopam. CKanapHoe npoussedeHue
8eKkmopos 8 KoopouHamax. [lpumeHeHuUe 8eKMopoes rnpu peweHuU 3a00a4 Ha HaxoroeHue paccmoaHul,
0nuH, naowadeli u o6vemos. [euxceHus 8 NpocmpaHcmeae: napanaenbHeili NepeHoc, YUeHmMpPanbHas
CUMMeMpUA, CUMMEMPUA OMHOCUMesnbHo naockocmu, nogopom. Ceolicmea dguxceHull. MMpumeHeHue
dsuxceHull Npu peweHUU 3a0a4. YpasHeHue naocKkocmu 8 npocmpaHcmeae. YpasHeHue cghepeol 8
npocmpaHcmee. opmyna 015 8bI4UCAEHUA PACCMOAHUA MeXOyY MOYKAMU 8 pocmpaHcmae.

3.3 BepoATHOCTb M CTaTUCTUKA. PaboTa ¢ gaHHbIMMK

MoeTopeHue. PelueHne 3a4a4 Ha TabanyHoe M rpaduyeckoe NpeacTaBneHme daHHbIX. Micnonb3oBaHue
CBOWCTB M XapaKTePUCTUK YUCNOBbIX HABOPOB: CpegHUX, HAMBOIbLIEro U HAMMEHbLLETO 3HaYeHUs,
pasmaxa, oucnepcuu.

PeweHue 3a0a4 Ha onpedesieHUe 4yacmomel U 8epossmHocmu cobsimull. BeiyucneHue seposmHocmeli 8
0nbIMAXx ¢ PABHOBO3MOMNCHBIMU 3/1eMEHMAPHLIMU UCXo0amu. PeuieHue 3a0ay ¢ npumeHeHuem
KOMOUHAmMOpUKU. PeweHue 3a0ay4 Ha eblyucaeHuUe sepoamHocmeli Heaagucumbix cobbimud,
npumeHeHue hopmybl CAOHEHUA sepoamHocmell. PeweHue 3a0ay ¢ npumeHeHuem duazpamm 3inepa,
Odepesa seposmHocmeli, popmysol bepHynanu.

YcnosHas eepoamHocme. [1pagusno ymHoxeHUs sepoamHocmeli. ®opmyna nosaHoli eeposmHocmu.

LJucKkpemHeole CﬂyHGUHble 8esq1uvuHsbl U pCICI'IpEOEHEHUFI. Hesasucumele Cﬂy‘lOﬁHbIe 8es1uvUHsl.
PGCI'IpEC)EﬂEHUE Cymmeol U I'IpOU36€C)€HUFI He3asucumeblx Cﬂy‘lGUHbIX 8€es/1U4UH.

Mamemamuueckoe oxudaHue u ducrnepcus cay4aliHoli eeauduHel. Mamemamu4yeckoe oxuoaHue u
ducnepcusa cyMmel cayqaliHbix eenudyuH. leomempuueckoe pacnpedesneHue. buHomuansHoe
pacrnipedeneHue u e2o ceolicmea.

HenpepoigHbie cayyaliHele seau4uHsl. [ToHAMuUe o naomHocmu eepoamHocmu. PasHomepHoe
pacnpedesneHue.

lMokazamenbHoe pacnpedeneHue, e2o Nnapamempesi.

lMoHamMue o HopmansHOM pacnipedeneHuu. [llapamempsl HOPMAAbHO20 pacrpedeneHus. Mpumepeol
cyqaliHbIX 8eaUYUH, MOOYUHEHHbIX HOPMAAbHOMY 3AKOHY (Mo2peuwHoCms udmepeHuli, pocm 4YesnoeeKa).

HepaseHcmeo Yeboiwesa. Teopema bepHynnu. 3aKoH 60abuwux Yuces. BeibopoyHblli Memood usmepeHus
sepoamHocmeli. Poab 3aKkoHa 6oabwux yucen 8 Hayke, npupode u obujecmse.
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Kosapuauyus d8yx cay4aliHbix 8enu4uH. lMoHAmMue o KoaggpuyueHme Koppenayuu. CoemecmHole
HabaodeHusA 08yx cayvaliHbix 8enuYvuH. BolbopoyHbll KoaghguyueHm Koppensyuu.

4. TemaTH4eCcKOe INIAHUPOBAHUE C YKA3aHUEM KOJIUYECTBA YaCOB, OTBOAUMbBIX HaA

OCBOEHHE KAKI0H TeMBbI

Ne
Tema Konnuectso yacos
n/n
10 knacc

Kypc: Aneebpa u Ha4asaa Mamemamu4yecko20 aHanu3a (4 yaca e Hedeso)
1 TpuroHomeTpuyeckue GyHKLUMN NPOU3BOIbHOTO Yyraa 8
2 OCHOBHble TpUFrOHOMETPUYECKNe GopMybl 10
3 dopmynbl CNOXKEHUA U UX CNeacTBUA 15
4 TpuroHomeTpuryeckne GyHKLUN YNCNOBOTO apryMeHTa 5
5 OcCHOBHble cBoOMCTBA PYHKLUMMN 12
6 PelueHne TPUrOHOMETPUUYECKMX YPABHEHUIN N HEPABEHCTB 20
7 0606ueHe NOHATUA CTEMNEHMN 15
8 Moka3saTenbHan u norapnemmyeckas GyHKUNU 25
9 MoBTOpeHUne 26

Bcero 136

Kypc: Feomempus (2 yaca e Hedento)
1 AKCMOMbBI CTEPEOMETPUM U UX NPOCTENLLIME CBONCTBA 6
2 MapannenbHOCTb NPAMbIX U NNOCKOCTEN 17
3 MepneHAMKYAAPHOCTb NPAMBIX W NAOCKOCTEN 20
4 [leKapToBbl KOOPAMHATbI M BEKTOPbI B MPOCTPAHCTBE 19
5 MoBTOpeHne 1 cuctemaTnsaums yuebHoro matepmana. 6

Bcero 68

UToro 3a 10 kKnacc 204

11 knacc
Kypc: Anzebpa u Ha4ana Mamemamu4yecKko20 aHanu3ad (4 yaca e Heoesro)
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MpounssogHan 24
MpumeHeHWe NPOM3BOAHOM K UCCNeA0BaHMIO QYHKLUMIN 21
MepBoobpasHasa n MHTerpan 21
KombuHaTopmKa 8
3NeMeHTbl TEOPUM BEPOATHOCTEMN 8
Cratuctuka 6
NTorosoe noBTopeHMe, NOAroTOBKa K UTOrOBOM aTTectauum 48
Bcero 136
Kypc eceomempus (68 yacos)

MHororpaHHuKM 15
Tena BpaweHua 13
O6bemMbl MHOTOrpaHHMKOB. O6bembl TeN BpaLLeHMA 19
Maowagm noBepxHOCTU Ten 6
MNoBTopeHne Kypca reomeTpum. MoaroToBKa K UTOFOBOM aTTecTaumm 15
Bcero 68
Urtoro 3a 11 knacc 204
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Kanennapno-remarndeckoe niianuposanue. I'eomerpus 11 kiaace.

Ne Ne Hara Tema ypoka OcHoBHbBIE TpeOOBaHUS Jdomainee
ypo B (K0JIM4eCTBO YaCOB) 3aJaHue
Ka | TeMe
1. Muororpanauku (154)
1 1 JByrpannpiii  yroia. TpexrpanHpld u | 3HaTh TOHATHS JBYTPAHHOTO yIjla, JHUHEHHOTO yria 37,38
MHOTOTPAHHBIN YTIIbI JBYTPAaHHOTO YTJla, CB-Ba JIMHEHHBIX YIJIOB JBYIPaHHOTO
yria, yMeTb peuarh 3ajaud Ha NMPUMEHEHHE JABYIPaHHBIX
yIJIOB; 3HATh MOHATHE TPEXIPAHHOTO M MHOTOTPAHHOTO
yTJI0B, YMETh IPUBOJIUTH MPUMEPHI
2 2 Mpuororpannuk. [lpusma 3HaTh OIpENEJIeHUE MHOTOIpaHHUKA, IPU3MBI, CB-Ba 39-42
MpU3MbI; yMETh paclo3HaBaTh MPU3MYy, Ha3blBaTh U
MTOKA3bIBATh €€ HIIEMEHTHI
3 3 H300paxeHue npu3Mbl U IOCTPOEHUE €€ | YMeTh u300pakaTh NIpU3My U CTPOUTH €€ CEUCHHUs, PeliaTh 39-42
CeUCHH 3aJ1a4¥ Ha TPUMCHECHHUE TIPU3MBI
4 4 [Tpsimast mpuzma 3HaTh OmpeaeseHHe NPSIMON MPU3MbI, HAKJIOHHOW MPU3MBIL,
MpaBWIbHON MNpU3MbI, OOKOBOM IOBEPXHOCTH MPU3MBIL,
MOJIHOM TIOBEPXHOCTH TPU3MBI, TeopeMy O OOKOBOH
MMOBEPXHOCTH TPSIMOM TIPU3MBI U €€ JJOKA3aTeIbCTBO; YMETh
pemiarth 3aa4i Ha TPUMEHEHHUE CB-B MPU3MBI
S) S) Pemenue 3amay YMeTh pemathb 3a1a4u 0 IpU3Me
6 6 [Tapannenenunesn. LentpanbHas | 3HaTh OmNpeAeNieHHe MNapalielenuneaa, MpPOTUBOJIECKALUX 43,44
CUMMETpHS Mapajviesienunena rpaHeil, TeopeMbl O TMPOTHBOJESKAIMUX TpaHIX, O
JMaroHalAX Mapalienenumnesaa, cieacTsie u3 Teopemsl 20,3
0 IIEHTPE CUMMETPHH TapauIeseNuIieia, YMETh H300paxkaTh
napajuleNienune/1, penaTh 3a1a9u
7 7 [IpssMoyTONBHBIN napajuiesenumnes. | 3HaTb ONpeAesieHne MPSIMOYTOJIBHOTO TMapajulelieuIeia, 43,44
Cummetpust MPSIMOYTOJILHOTO | Ky0a, €ro JHMHEWHBIX pPa3MEpoB, TEOpPEMY O IUaroHald
napaJieNenuneaa MPSIMOYTOJIBHOTO napaieNienuIesa, CUMMETPHIO
MpSAMOYT.TIap-1a; YMETh pellarh 3aJadyd Ha MPUMEHEHUE
TEOpeM
8 8 Perenue 3anau 37-44. [lomarHsst

23




KOHTPOJIbHasA

pabortaNel
9 9 IIpoBepounas padora no teme «llpsimast npusma. IlpsimoyrosbHbIii napaJuiejenuien
10 |10 [Mupamupa. Iloctpoenue nupamuisl U | 3HaTh ONpPEAEICHUE NUPAMUBL, €€ JIEMEHTBI, ONPEICIICHUE
ee IJIOCKUX CeYEeHUH BBICOTBI MUPAaMUABI, TETPA3/pa, JAUArOHAIBHOIO CEYEHHUs 47-49
NpaMM/Ibl, AITOPUTM NOCTPOEHUS IUIOCKUX CEUEHUI
11 11 Pemenue 3amau YMeTp pemarh 3aJadyd  Ha BBIYHMCICHHUE DSJIEMEHTOB 47-49
MMpaMM/ibl, Ha TOCTPOEHUE TUIOCKUX CEYEHUH MUPaMUIbl
12 |12 YcedyeHHnas nupamuaa 3HaTh  TOHATHE  YCEYEHHOM  MHUpPaMHUJbI,  TEOpeMY
[IEPECEUEHNN NUPAMUIBl  IUIOCKOCTHIO,  IapaieIbHOU 50
OCHOBAHHUIO; YMETh CTPOUTh YCEUEHHYIO MUPaMH]Ly, pellaTh
3aJ1a4u
13 |13 [TpaBunbHas nupamMuaa 3HaTh oOmpeJeleHHe MpPaBUIbHONH NHUpaMHUIbl, €€ OCH,
anoembl, OOKOBOW TOBEPXHOCTH, TEOpeMy O OOKOBOMU 51
MIOBEPXHOCTU NPABUWIBHOM MUPAaMUABI; YMETb BBIUYUCIATH
OOKOBYIO IOBEPXHOCTb PAaBUIILHOM MHUPaMHUJIbI
14 |14 [IpaBunbHble MHOTOrpaHHUKH. Pemienue | 3HaTh MOHATHE MPaBUJIBHOIO MHOTOIPAaHHHUKA, UX THUIBlI U
3aja4 O0COOEHHOCTH  KaX/O0ro THIA; YMETb  Ppaclo3HaBaTh 47-51
MpaBWIbHBIN TeTpasap, KyO, OKTa’aAp, HMKOCa’Ap, peliarh
3aJ]auu O MPAaBUJIbHBIX MHOTOTPaHHUKAX
15 |15 KonTpoJsbHnas padora Nel «MHOrorpaHHuKID) 47-51
2. Tena Bpamenus (134)
16 1 Hunmusap. CeueHnue IUIUHApPA | 3HATh OMpEeIeHUEe IWINHAPA, €ro SJIEMEHTHI, CBOMCTBA,
IUIOCKOCTSIMHU OINIpEACIIEHUE NPSIMOr0o LWIMHAPA, €ro pajnyca, BBICOTHI,
OCH, TEOPEMY O [IEPECEdCHHM MNPAMOIO  IJIHHIPA 59-54
IJIOCKOCTBIO, TapajuIeIbHOW OCHOBAaHUIO; YMEThb pEIaTh
3a/ladyd Ha BBIYMCICHHUE IUIOMIAZEH OCHOBAaHMS, CEYEHHS,
pPaccTOSHUM OT OCH IO CEYECHHUS
17 |2 Pemenne 3amay Ha  BBIYMCIEHHE | YMETh pelIaTh 3aJla4M O LMIJIMHIPE U €r0 CEYSHUSIX 59-54
AJIEMEHTOB LIMJIMHAPA
18 3 Bnvcannas u onvicaHHasi IpU3Mbl 3HaTh ONpENEJICHUE BIHMCAHHOM M ONMCAHHOW IPU3MBI,
KacaTeJIbHOU IUIOCKOCTH K IWJIMHAPY; YMETh HM300paxkaTh 55-57

BIMCAHHYKD M OIHCAHHYK0 OKOJO UIWJIWHIpAa TPHU3MBIL,
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peliaTh 3aJa41 Ha BBIYUCIICHUC

19 |4 Pemienue 3amau YMeThb pemarh 3a1aun 55-57
20 |5 Konyc. Ceuennie koHyca MIOCKOCTAMUA | 3HATh OINpeAeNieHUEe KOHYyca, €ro AJIEMEHTHI, ONpeaelicHue
NpSIMOTO KOHYCA, €ro BBICOTHI, OCH, TEOPEMY O CEUCHHUHU 58-62
KOHYCa, MOHITHE YCEUEHHOT0 KOHYCa; YMETh pelliaTh 3aauu
Ha BBIYMCIICHHUE 2JIEMEHTOB KOHYCA, IUIOIIA/ICH CEYCHUN
21 |6 Pemenue 3anau YMeTh pemath BBIYUCIHUTEIbHBIE 3a7aud O KOHYCE U €ro 58-62
CEUEHHSIX, MOTYT YMETh peniath 0osee CI0KHBIC 3a1aul
22 |7 Brircannas u onricaHHas mupamMuia 3HaTh OompeeeHUEe BIIMCAHHOW M OTIMCAHHOM OKOJIO KOHYyCa 58-62.
NApaMUJ, KacaTelIbHOM IUIOCKOCTH K KOHYCY, YMEThb Jomarsss
n300paXkaTh BIMCAHHYIO M OMKCAHHYIO MUPAMUIbI, PEIIaTh | KOHTPOJbHAS
3aauu pabotaNe2
23 |8 [Hap. Ceuenne miapa IUIOCKOCTHIO. | 3HATH OMpEENICHUE apa, CEphl, KX ANEMEHTHI, TEOPEMBI O 63,64
Cummerpus mapa CeUCHHH IIapa IUIOCKOCThIO, O CHMMETPUHU MIapa; yMETh
peliaTh 3a/1a4il Ha BBIYMCICHUE DJIEMEHTOB Iapa u cdepsl,
paanyCcoB U IUIOMAJEH CEYECHHI
24 |19 Pemenue 3anay YMeTh pemath 3a/1a4M O MIApe U €ro CEYEHUSIX
25 |10 KacarenbHass mIOCKOCTh K  IIApy. | 3HATh OINpEIEICHUE KacaTelIbHOW IUIOCKOCTH K IIapy, 52-64
[lepeceuenue nByx cdep KacaTelbHOHU K Iapy, TEOPEMBI O KacaTebHOU MJIOCKOCTH U
0 MepeceueHuM JBYX cdep; yMeTb J0Ka3blBaTh TEOPEMBI,
pemaTh 3a/1a4M Ha BHIYHCIICHUE
26 11 Bnoucanusie u ONMCaHHBIE | 3HATH ONpeNeJIeHue  BIHUCAHHOTO U ONHUCAHHOIO 52-64
MHOTOTpaHHHKH. Perrenue 3amau MHOTOTPaHHHUKOB; YMETh PEIaTh 33/1a4H 10 TEMe
27 |12 [TonsaTHEe Tena W e€ro MOBEPXHOCTH B | 3HaTh TOHATHS BHYTPEHHEH TOYKM (UTYpBl, 00JIACTH 37-64.
reomerpud. Pemenne 3anau ¢burypsl, TpaHUYHON TOYKM, 3aMKHYTOH oOnacTu; Tena u Jomamsss
MOBEPXHOCTH TeJIa. KOHTPOJIbHAS
YMeTh peniath TUIIOBBIE 33JJa4H. paboTtaNe3
28 |13 KonTtpoJsbHnas padora Ne2 «Tena Bpamenus»
3. O0bémMbl MHOTOTPpaHHUKOB. O0bEMBI Tes1 Bpamenusi (19 yaco).
29 1 Ilonsarue 00BEMa. OO0béM | 3HaTh TOHATHE MPOCTOrO Tena, Oo0bEMa Tena, CBOWMCTBA
MPSIMOYTOJIBHOTO MapasuIeIeIuIe 1a. o0béMa, BBIBOJ (opmMynbl 00BEMAa MPSIMOYTOJIBHOTO 65-66

Hapajiiejcnuieaa, YMETb BbIYUCIIATH 00BEM
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30 |2 O0BEM HAKIIOHHOTO MapajulieNienunena | 3HaTh BBIBOJT hopMyIBI 00BéMa HaKJIOHHOT'O
napaiesienunes1a; yYMETh BBIYUCIATh 00BEM ITPOU3BOJILHOTO
napajuieJenumesa. 67
YMmeTh BBIYUCIIATH 00BEM MIPOU3BOJIBHOTO
napajJiesIenunea.
31 |3 O0BbEM IpU3MBI 3HaTh BBIBOA (hOpMYJIbl 00BEMA PU3MBI. 68
YMeTh BBIUUCIIATh 00BbEM NPU3MBIL.
32 |4 Pemienue 3amau. YMeTep pemaTh  3aJa4d Ha  BBIUMCICHHE  00BEMa
napajuiesienunesia i pu3msl.
33 |5 PaBnoBenukue tena. O0bEM nupaMusl | 3HaTh  ONpEACICHHWE  PABHOBEIMKUX  TeN, CBOMCTBO 69-70
TPEYroJbHBIX MUPAMUJ] C PABHBIMU IUIOIIASIMH OCHOBaHUM
Y paBHBIMHU BBICOTAMH, BBIBOJ OPMYIIBI 00BEMA MUPAMUIBI.
YMeTh BBIUUCIATh 00bEM MUPaAMU/IBL.
34 |6 O06béM yceuéHHOU nupamMubl. | 3HaTh Gopmyiry o0béMa yCeu€HHOW MUpaMHUIbl, CBOWCTBO 71-72
OTHolIeHne NOA00HBIX TEI 00BEMOB ITOJOOHBIX TE.
YMeTh  BBIUMCIATH  O00BEM  yCEUEHHOW  MUpaMHIIbI,
UCIOJb30BAaTh CBOMCTBO O0O0BEMOB MOJOOHBIX TeNl IMpU
peleHnH 3a1ad.
3B |7 Pewenue 3anau. YMeTh pemiate 3aaddl Ha TpUMEHeHue (Gopmysbl 00bEéMa 71-72
TUPaMUJIBL.
36 |8 Pemenne 3amay ¢ mpuMeHeHWEM | YMETh peliaTh 3a/aud Ha NMpuMeHeHne (GopMynsl oO0bEMa 65-72
dopmyn  o0bEMAa  mUpaMUABl U | MUPAMUABI U YCEUEHHOM MUPAMUIbI.
yCE4EHHOM IMUPAMHUIBI.
37 |9 Pemenue 3anau. 3akperuieHne 3HaHUM O | YMETh pelaTh 3aJadd BBIYMCIMTEIBHOTO XapakTepa Ha 65-72.
CBOWCTBaX MHOT'OT'PaHHHKOB. HETIOCPEJICTBEHHOE NMPUMEHEHHNE H3yYeHHBIX (HOpMYI, B TOM JomarHsist
YHCIIe U HECTIOXKHbBIE TPAKTHUECKUE 3a/1auH. KOHTPOJIbHAS
pabotalNed
38 |10 IIposepounasi pabora «O0bEMbI MHOTOTPAHHHKOBY
39 |11 O0BEM TUIMH/IPA U KOHYCA 3HaTh omnpezaeneHne o0bEMa MPOU3BOJIILHOTO Tela, GOpMyITy
00BbEMa IUITMH/IPa U KOHYCA. 73
YMeTh npuMeHsTh GopMyabl 00bEMa LUIUMHApPA U KOHYyca
IIPU PEUIeHNH 33/1a4.
40 |12 Pemenne 3agau  Ha  NpUMEHEHHUM | YMETh peliaTh TUIOBBIE 3aJauu. 73
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dbopmyn 00BEMOB TUIUHAPA U KOHYCA.

41 |13 O0BEM yceueHHOTO KOHYyCa 3Hath Gopmyiry 00bEMa yCEUEHHOTO KOHYCA. 7475
YMeTh NpuMeHsTh e€ Npu peleHNH 3a1a4. ’
42 14 Pemenne 3amay  Ha  HaxoXkAeHUE | 3HATH ONpENEICHHE Tella BpamleHus, (GopMyIy 1 00bEMOB
00BEMOB TEJT BpalllCHHUS. TEeJ1 BpaIllCHHUSI. 73-75
YMeTh BBRIYUCIATH 00BEM Tella BpallleHUsI.
43 |15 O0péM  mrapa. OO0BEM  1IapoBOTO | YMETh pemIaTh 3aJadyd Ha HaxXOXJICHHE OO0BEMOB Tei 76.77
CErMEHTAa U CEKTOpa BpAILCHUS. ’
44 | 16 Pemenue 3amau 3Hath GopMyiy oObEMa mapa, 00bEMa MApOBOrO CErMeHTa
U CEKTOpA.
" 73-77
YMeTh BBIUUCIATH O0BEM Iapa, IIApOBOTO CErMEHTa U
CEeKTOpa.
45 17 Pewmenue 3amau 73-77
46 18 Pewmenue 3a1ay Ha KOMOUHALIUIO TEN 73-77
47 |19 KonTposbnas padora Ne3 «O0beMbl MHOTOTpaHHUKOB. O0BEMBI Tes1 BpallleHUsD).
4. Ilnomaau noBepxXHOCTH TeJl. (6 yacoB)
48 |1 [Inomans  OokoBOW  MHOBEpXHOCTH | 3HaTh ONpeneNeHHe U (Qopmyibl Iulomianeld OOKOBBIX 78-79
muIMHIpa U Konyca. [lnomane chepsl MOBEPXHOCTEH IIMIIMHIPA U KOHYCa, cPephl U e€ CerMEeHTa;
49 |2 Pemenrie  3amauy  Ha  npuMeHenue | MoOryT 3HaTh ompeneneHue U GpopMysisl miomaneii 60koBoit
dopMyn  miomaneil = MOBEPXHOCTU | IOBEPXHOCTH YCEYEHHOIO KOHYCA, 78-79
IUIMHPA, KOHYCa U ChEpBHI. YMerp npuMeHSATh OTH  (QOpMYyNBl IS BBIYHCIICHHS
50 3 Pemrenne 3amau COOTBETCTBYIOIIMX IJIOIIAEH. 78-79
51 |4 N300pakeHre 1apa, BIHCAHHOTO B 80
UpaMUTy.
52 5 Pemenue 3amau 78-80
53 6 KonTpoJsbHas padora Ne 4 «Iljiomaam noBepxHocTH TeJD»
5. IlToBTopenue Kypca reomerpun. Iloagroropka k uroropoii arrecraunu (154)
54 1 Axcuomsl crepeomeTpur. CeICTBUS U3 Mar. EI'D
AKCHOM CTEPEOMETPHH.
5, |2 [TapayieTbHOCTH PSIMBIX. Mar. EI'D
[TapamienbHOCTE IPSIMOM U INIOCKOCTH.
56 |3 [TapamiensHOCTh MIIOCKOCTEH. Mar. EI'D
57 |4 IlepneHqMKyISIPHOCTD NMPSIMBIX. Mar. EI'D
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[leprieHAMKYIASIPHOCTH NPAMOUN 1
IJIOCKOCTH.

58 |5 Teopema o0 TpEX NEPHEHANKYIIAPaX. Mar. EI'D
59 |6 [TepneHIUKYISIPHOCTD MJIOCKOCTEH. Mar. EI'D
60 |7 JlexapToBbI KOOPIMHATHI Mar. EI'D
POCTPAHCTBE.
61 |8 BekTopbl B mpocTpaHCTBE. Mar. EI'D
62 |9 MHOTOTrpaHHHKH. Mar. EI'D
63 |10 Tena BpameHus. Jomanrasis
KOHTPOJIbHAS

paboTtaNe5
64 |11 O0BbEMBI MHOTOTPaHHHUKOB. Mar. EI'D
65 |12 OOBEMBI U TOBEPXHOCTH TEJT BPAILICHHUS. Mar. EI'D
66 |13 [ToaroroBka Kk KOHTPOJIBHOM pabdoTe. Mar. EI'D
67 |14 HroroBasi KOHTpoJIbHasI padoTa Ne 5 Mar. EI'D
68 |15 AHaIM3 KOHTPOJIBHOH paOOTHI. Mar. EI'D
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