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1. [TosicHuTe/IbHAS 3aNIUCKA

PaGouast mporpamma npenmera «Maremaruka: anredpa U Hadajga MaTEMaTHIECKOTO aHaln3a, TeOMETPHsD (6a30BbI YPOBEHB)
o0s13aTebHOM MpeaMeTHOM o0nactu «MaTtemaTuka u nHQOpMaTUKa» IJis CpeaHEro ol1ero oopa3oBanus pa3padoTaHa Ha OCHOBE:

HopMaTuBHBIX JOKYMEHTOB:

«3akoH 00 obpazoBanuu B PO» 273-D3 ot 29.12.2012 1.5

@denepanbHbIl TOCYIapCTBEHHBIM 00pa30BaTENbHBIN cTaHAapT cpeaHero oodmero obOpasoBanus (IIpuka3 MwunucrtepcrBa
oOpazoBanus u Hayku Poccuiickoit ®@enepamnu ot 17.05. 2012 1. Ne 413 «O6 yrBepxkaeHun (eaeparbHOTO rocydapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHapTa cpeiHero odmiero oopazoanus» (3apeructpupoBaHo Muntoctom PO 07.06.2012 r. Ne 24480), B pex.
[Tpuka3oB MunuctepcTBa o0pazoBanust u Hayku PO ot 29.12.2014 1. Ne 1645, ot 31.12.2015 1. Ne 1578, o1 29.06.2017 1. Ne 613);

[TocTanosnenue ['maBHOrO rocygapcTBeHHOro canutapHoro Bpauda Poccuiickoit deneparu ot 29.12.2010 1. Ne 189 (pex. ot
25.12.2013 r.) «O6 yrtBepxkaenun CanlluH 2.4.2.2821-10 «CaHuUTapHO-3MUAEMHUOIOTHYECKHE TPEeOOBAHUS K YCJIOBUSM U
opranu3anuu 00ydeHus B 0011e00pa30BaTeNbHbIX yupexaeHusax» (3apeructpupoBano B Muntocte PO 03.03.2011 r. Ne 19993), (B
pen. Msmenenuit Ne 1, ytB. IlocranoBineHuem ['7aBHOTO rocyaapCTBEHHOrO CaHMTapHOro Bpauda Poccuiickoit ®denepauuu OT
29.06.2011 r. Ne 85, Usmenenunt Ne 2, yrB. [locranoBneHueM ['maBHOro rocymnapcTBEHHOrO CaHUTApHOro Bpayda Poccuiickon
Oepneparuu ot 25.12.2013 r. Ne 72, N3menennit Ne 3, yTtB. [locranoBnenneM ['maBHOro rocyJapCTBEHHOTO CAaHUTApHOIO Bpaua
Poccuiickoit @eneparuu ot 24.11.2015 1. Ne 81);

[Ipuka3z MunucrepcTtBa oOpazoBanHusi U Hayku Poccuiickoit ®enepanuu ot 31.03.2014 r. Ne 253 «OO6 yTBepaeHUU
denepaqbHOrO NEpeyHs YUYEOHMKOB, PEKOMEHJYEMbIX K HCHOJB30BaHUIO MPU pealu3aliy HMEIOMIMX T[OCYAapCTBEHHYIO
aKKpeIUTalrIi0 00pa3oBaTEIbHBIX NPOrPaMM HAYyajdbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpeaHEero ooiiero oOpaszoBaHus» (B pell.
[Tpukazos MunucrepctBa o6pazoBanus u Hayku PO ot 08.06.2015 r. Ne 576, ot 28.12.2015 r. Ne 1529, ot 26.01.2016 r. Ne 38, ot
21.04.2016 r. Ne 459, ot 29.12.2016 1. Ne 1677);

OcHoBHast 0Opa3oBaTesbHas mporpamma cpeaHero oomiero oopazosanust MAOY I'umuazust Ne2

C yuérom nH(POPMALIMOHHO-METOINYECKUX MAaTEPHAIIOB:

B coorBercTBUM ¢ npuHATON KoHuenuuen pa3BUTUA MaTeMaTHYeCKOro oopazosanus B Poccuiickoit @exepanmu,
MaTeMaTH4eCcKoe 00pa30BaHUE PEIAET, B YACTHOCTH, CIAEAYIOLINE KITIOUEBbIE 3aauu:

o «IPEAOCTABIATHh KAKIOMY 00yHaroIeMyCsl BO3MOKHOCTb JIOCTHKEHUS! YPOBHSI MaTeMaTUUYECKUX 3HAHUI, HEOOXOAUMOTO IS

JaJbHEUIIICH YCIICIIHON KU3HU B OOIIIECTBEY;

« «oOecreunBaTh HEOOXOAMMOE CTPaHE YHUCJIO BBIMYCKHUKOB, MaTeMaTH4eckass IOJArOTOBKAa KOTOPBIX JOCTAaTOYHA IJIs
IPOJOJDKEHU O0pa3oBaHUs B PA3IMYHbIX HANPaBICHUSX M JJIA MPAKTUUYECKOW NESITeNIbHOCTH, BKIIOYAsl MpPernojaBaHUe
MaTeMaTHKH, MaTEMaTHUYECKHe UCCIIeI0BaHus, paboTy B chepe HHPOPMAIIMOHHBIX TEXHOJIOTHH U Jp.»;



e «B OCHOBHOM O0IIEM U cpeAHeM oO0IeM o0pa3oBaHWKM HEOOXOAUMO NPEeayCMOTPETh MOJArOTOBKY OOYyYalolmuxcs B
COOTBETCTBHUH C HX 3aIPOCaAMH K YPOBHIO MOJTOTOBKH B Chepe MaTeMaTHIECKOTO 00Pa30BaHU.

COOTBETCTBEHHO, BBIJICISIOTCS TPU HANPABJICHHS TPEOOBAHUH K PE3yIbTaTaM MaTeMaTHIECKOTO 00Opa30BaHMUS:

1. MPAaKTUKO-OPUEHTUPOBAHHOE MaTEMAaTUYECKOe 00pa3oBaHue (MaTeMaTHKa JJIs dKU3HH);

2. MaTeMaTHuKa JijIs UCTIOJb30BaHus B Ipodeccun;

3. TBOpPUYECKOE HaIlpaBieHUE, Ha KOTOPOE HAIleJIeHbl T€ OOydYalollHecs, KOTOpbI€ IJIAHUPYIOT 3aHMMATbCS TBOPUYECKOU WU
HCCIIEIOBATENLCKOM paboTOoil B 00J1aCTH MaTEeMAaTUKH, (DU3UKHU, SKOHOMHUKH U IPYTUX 00JIaCTsIX.

ITH HANPaBJIEeHNs PeaM3YIOTCsl B IBYX 0J10KaX TPeOOBaHMIl K pe3yJibTaTaM MaTeMaTHYeCKOro 00pa3oBaHus
(0a30BbIil ypOBEHDb M YIJIy0JIeHHBIN YPOBEHD)

Ha 6a3oBoM ypoBHe:

o Brinycknuk Hayuumca 8 10-11-m knaccax: nisi UCHONB30BAaHUA B TOBCEAHEBHOM KM3HU M OOCCIEYEHHUS BO3MOXKHOCTH
YCTEIIHOTO MPOIOKCHHSI 00pa30BaHUs MO CTIICIIHATBHOCTSM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOIB30BAaHIEM MaTEMaTHKH.

o BbIlyCKHUK noyuum 603mosxcnocme nayuumuvca B 10-11-m kiaccax: myisi pa3BUTHSL MBIILJICHUS, HCIOJb30BaHUS B
MOBCEHEBHON JKM3HU W OOECIEeUYEHUsT BO3MOKHOCTU YCIICIIHOTO MPOJOJIKEHUsT 00pa3oBaHUsA IO CIEHUAIBHOCTSM, HE
CBSI3aHHBIM C MPUKIIATHBIM MCTIOIB30BAaHIEM MaTeMaTHKA
[{enn ocBoeHuUs MporpaMMbl 6a30BOr0 YPOBHS — 00€CTI€UeHE BO3MOKHOCTH MCTOIB30BAHMS MATEMATUYECKUX 3HAHUN U

YMEHUH B TTOBCEIHEBHOM )XKM3HU U BO3MOXHOCTH YCTICIITHOTO MPOJIOKEHHSI 00pa30BaHUs 0 CTICIIHAIIBHOCTSM, HE CBSI3aHHBIM C
TIPUKJIATHBIM HUCITOI30BAaHNEM MAaTeMAaTUKU. BHYTpH 3TOTO YPOBHS BBIACISIOTCS ABE PAa3IMYHBIC TIPOTPAMMBI: KOMHEHCUPYIOWan
0azoean M 0CHOGHAA Da3oeas.

IIporpaMmma nmo MmatemaTuke Ha 6230BOM yYPOBHe TIpEeIHA3HAYCHA JIJIsT OOYJAFOIITMXCS CPEAHEH IIKOJIBI, HE UCITBITHIBABIITUX
CEPBE3HBIX 3aTPYAHEHUI Ha MPEIBIIYIIIEM YPOBHE O0yUCHHUS.

OOyuaronuecs, OCylIeCTBISIONIME 00ydeHre Ha 0a30BOM YPOBHE, TOJKHBI OCBOUTH OOIIME MAaTEMaTHYECKUE YMEHUS,
HEO0OXOIMMBIC TSI )KU3HU B COBPEMEHHOM OOIIIECTBE; BMECTE C TEM OHH IMOTYYarOT BO3MOXHOCTh U3YUHTh MPEAMET TITy0xkKe, C TeM,
YTOOBI B JAJIbHEUIIIEM TTPU HEOOXOIMMOCTH MU3y4aTh MAaTEeMATHKY JIJIsl TPO(ECCHOHATLHOTO TPUMEHEHUS.

B 3aBrCcHMOCTH OT YpOBHS MPOTPaMMBI OOJIBIIIEC MM MEHBIIIC BHUMAHHS YISIAETCS YMEHHUIO pab0oTaTh MO aJITOPUTMY,
METO/IaM MOMCKa aJITOPUTMA U OTIPEICTICHUIO TPAHUIl IPUMEHUMOCTH airOpuTMOB. TpeboBanus, chopmMyIupoBaHHBIE B pa3ieiie
«I"eomeTpusi», B OOJIBINICH CTETICHU OTHOCSTCS K PA3BUTHIO MTPOCTPAHCTBEHHBIX MPEICTABICHUN U Tpa)MuecKuX METOI0B, YeM K
(dhopMaTbHOMY OITHUCAHHUIO CTEPEOMETPHUYECKUX (PAKTOB.

Y4eOHbIll MIaH HA H3yYeHHEe MATEMATHKH: aJIredpbl U HA4YaJl MATEMATHYECKOr0 aHAJIN3a, reoMeTpuH Ha 0a30BOM
ypoBHe B 10 — 11 kyiaccax oTBOAMT:

10 xknacc — 4 vacoB B Hexenro/ 136 yaca B rof;

11 xiacc — 4 gacoB B Henenro/ 136 gaca B roj.



Ntoro 272 yueOHBIX 4acoB.

Tekyuuii KOHTPOJIb U MPOMEKYTOUHASI aTTECTAllMs OCYILIECTBIISIIOTCS B cOOTBETCTBUM ¢ «llojoxkeHueM o0 OCYIECTBICHUU
TEKYIIErO0 KOHTPOJISI YCTIEBAEMOCTH W TMPOMEKYTOYHOW aTTECTAIMu OOydarommuxcs, ux ¢(opmax, NEPUOTUIHOCTH U TIOPSIIKE
MIPOBEICHUS.

Tekyuuii KOHTPOJIb OCYIIECTBIIAECTCS € LI€JIbI0 MPOBEPKHU CTEMEHH M Kaue€CTBAa YCBOCHMSI Marepuala B XOJI€ €ro U3y4YeHUs B
caeayronmx ¢hopmax: caMOCTOSITEIbHbBIE, TPOBEPOUYHBIE U KOHTPOJIBHBIC pa0OThI, TECTHI, 3a4€ThI, TPOSKTHI.

[IpomexxyTouHast arTecTanus OCyLIECTBIISIETCS C LEJIbI0 MPOBEPKU CTEIICHU U KAYECTBA YCBOCHUSI MaTepuala Mo pe3ysibTaTam
M3YUYEHHUSI COJIEpKaHUs Y4eOHOTO MpeaMeTa B clieIyomux popmax:

10 knacc — cranaapTU3MpPOBaHHAs MUCbMEHHAs padoTa;

11 knacc — KOHTpOJbHAs padoTa.

I'ocynapcTBeHHas UTOTOBAsl aTTECTALMS IIPOBOJUTCS B COOTBETCTBUU C 3aKOHOAATEILCTBOM PD.

2. [lnanupyemsbie pe3yabTarbl 0cBoeHrst OOII (inuHOCTHBIE, MeTaNIpeIMeTHbIE U NPEeAMETHbIC) HA YPOBHE CPeIHero
o01ero odopasoBanus «MaremaTuka: ajaredpa U HaA4YaJIa MATEMaTHYECKOI0 AHAJIN3a, TeOMEeTPH D)

2.1. JIn4HOCTHBIE Pe3yJIbTATHI:

e OpHUEHTaIUs OOyYalolIUXCAd Ha peaU3allUi0 TMO3UTUBHBIX JKU3HEHHBIX MEPCHEKTUB, WHHUIMATUBHOCTh, KPEATHUBHOCTb,
TOTOBHOCTh M CIIOCOOHOCTD K JIMUYHOCTHOMY CaMOOIIPEICICHUI0, CIIOCOOHOCTh CTaBUTh IIEIM U CTPOUTH KM3HCHHBIC TIJIaHbI;

e TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS K CaMOPa3BUTHIO M CaMOBOCHHUTAHUIO B COOTBETCTBUU C OOIIECUETIOBEUYECCKUMU
IEHHOCTSIMU U UjieajiaMu rpakIaHCKOro O0IIEeCTBa;

e HPABCTBEHHOC CO3HAHHE W IIOBEJCHHUE HAa OCHOBE YCBOCHHUS OOIIEYECIIOBEYECKUX IIEHHOCTEH, TOJICPAHTHOTO CO3HAHHS U
MOBEJICHUSI B TOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTH U CHOCOOHOCTH BECTH AMAJOr C JAPYTUMHU JIFOAbMH, JIOCTUTaTh B HEM
B3aMMOITIOHUMAaHUS, HAXOIUTh OOIIKE 1M U COTPYIAHUYATD JIJIS UX JOCTH)KCHUS,

e TPUHSATHE TYMAHUCTHUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBLHOE U JOOpOKETATETLHOE OTHOIICHUE K APYTOMY YEJIOBEKY,
€ro MHEHHUI0, MUPOBO33PEHHUIO;

e Da3BUTHE KOMIICTCHIIUH COTPYIHHYECTBA CO CBEPCTHUKAMH, JICTHbMH MJIAIIIETO BO3pacTa, B3POCIBIMH B 00pa30BaTEIIbHOM,
0OI1IECTBEHHO TOJIE3HOM, yUeOHO-UCCIIEI0BATEIILCKOM, TPOCKTHOM U JPYTUX BUJIaX ACATEILHOCTH.

¢ MHUPOBO33PEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAyKH, 3HAUMMOCTH HAayKH, TOTOBHOCTh K HAYy4YHO-
TEXHUUYECKOMY TBOPUYECTBY, BJIAJICHUE JOCTOBEPHOW MH(GOpMALMEN O MEPEOBBIX AOCTIXKCHUSX U OTKPBITHUSX MUPOBON U
OTEYECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIECTBA;

e TOTOBHOCTHh M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE caMO0Opa30BaHUIO, Ha MPOTHKECHUU BCEH JKW3HU; CO3HATEIIBHOC
OTHOIIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCIEIIHON MPOGEeCCUOHAIIBHOM U OOIIIECTBEHHOM eI TEIbHOCTH;

e OCO3HAaHHBIN BBIOOP OyayIel MPoQeccCuu Kak IMmyTh U CIIOCO0 pean3aiii COOCTBEHHBIX KU3HEHHBIX TUIAHOB;



e TOTOBHOCTb OOyYaroluxcs K TpyJ10BOH NpOoeCCUOHATBHON EATENbHOCTH KaK K BO3MOKHOCTH yYacTHs B PELIEHUH JINYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATIBHBIX MTPOOIIEM;
e TMOTPEOHOCTHb TPYAUTHCS, YBAKEHHUE K TPYAY W JIFOASIM TPYAa, TPYAOBBIM JTOCTHXKEHHSM, JOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPYECKOE OTHOLIECHHE K Pa3HBIM BHJIaM TPYIOBOM JEATEIBHOCTH;
¢ TOTOBHOCTb K CAaMOOOCITYKHBaHUIO, BKII0Yasi 00y4eHHE U BHITIOJHEHHUE TOMAITHUX 00s13aHHOCTEH.
o (pusmueckoe, 3MOLMOHAIBHO-TICUXOJIOIMYECKOE, COLHAIBHOE OJ1aronoiaydyue oOydaroIIMXcsi B JKU3HU OOpa3oBaTesbHOU
OpraHM3aIliH, OIIYIIEHNE AETbMU O€30MaCHOCTH U MICUXOJIOTHYECKOro KoMpopTa, HHPOPMAITMOHHON 0€30acHOCTH.
2.2. MeranpeaMeTHbIe pe3yJIbTAThI
MeTtanpeaMeTHbIE pe3ynbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl MPeACTABJICHBI TPeMs
rpyniaMy YHUBepCaJIbHbIX y4eOHbIX aeiictBuil (YVY):
1. PeryasiTuBHbBIC YHUBepCAJIbHbIE y4eOHbIC 1CHCTBUS
BbIyCKHMK HAYYMTCH:
e CaMOCTOSITEJIBHO OMNPENEIATh LENH, 3a4aBaTh IMAPAMETPbl UM KPUTEPUH, IO KOTOPBIM MOYKHO OIPENEINTh, 4YTO LEb
JOCTUTHYTA,
o OLICHUBAaThb BO3MOXHbBIE IOCHEACTBUS JOCTHUKEHUS IMOCTABJIECHHOW L€ B JIE€ATEIbHOCTH, COOCTBEHHOM XU3HU WU KU3HU
OKPY>KaIOIIMX JIIOJIEN, OCHOBBIBASICh HA COOOPAKEHUSAX ITUKU U MOPAJIH;
e CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON AEATENBHOCTH U )KU3HEHHBIX CUTYALHSIX;
e OLICHUBATh PECYPCHI, B TOM YHUCJIE BPEMS U APYTrHe HEMaTepHaIbHbIE PECYPChl, HEOOXOAUMBIE JIJIsl JOCTUKEHUS MMOCTABIEHHOM
LETIY;
o BBHIOMpaATh NYTh JOCTHKEHUS UEIH, IUIAHUPOBATh pEIICHUWE I[IOCTAaBJIEHHBIX 3a/ay, ONTHUMH3UPYS MaTepuajgbHble MU
HEMaTepHaJIbHbIE 3aTPaThI;
¢ OPraHM30BBIBaTh IP(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOANUMBIX JJI JOCTHKEHMSI IOCTABJICHHOM 11eJIH;
e CONOCTABJIATH MOJYUYECHHBIN PE3YyJIbTAT AESATENBHOCTH C IOCTABIEHHOM 3apAHEE LIENBIO.
2.2.2 Ilo3HaBaTe/IbHbIC YHMBEPCAJIbHBIE Y4eOHbIEe JeHCTBUS
BbInyCKHMK HAYYUTCH:
e HCKAaThb U HAaXOJUTh 0OOOIIEHHBIE CHOCOOBI pEIIeHUs 3a7ad, B TOM YHCIE, OCYUIECTBIATh Pa3BEPHYTHIH MHYPOPMAIIMOHHBIN
MOMCK U CTaBUTh HA €r0 OCHOBE HOBbIE (YUeOHBIE U MTO3HABATENIbHbBIC) 3a/1aUH;
o KPUTHYECKH OLICHUBATh U MHTEPIPETUPOBATH HH(POPMALIMIO C Pa3HBIX MO3UIUN, pacno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS
B UH(OPMAIIMOHHBIX HCTOUYHUKAX;
¢ HCIIOJIB30BAaTh PA3JINYHbIE MOJEIBHO-CXEMATHUECKUE CPENICTBA ISl MPEACTABIICHUS CYLIECTBEHHBIX CBA3E€H M OTHOLICHHM, a
TaK)Ke MPOTUBOPEUUIA, BBISIBJICHHBIX B MH()OPMALIMOHHBIX HCTOUHUKAX;



e HaxoIuUThb U NPUBOJUTH KPUTUYECKHE apryMEHTbl B OTHOLICHUMW NEHCTBUI U CYXKIEHHM APYroro; CIOKOMHO U pa3zyMHO
OTHOCUTBCS K KPUTHYECKMM 3aMEYaHUSIM B OTHOLIEHWHM COOCTBEHHOI'O CYXIEHHUS, paccMaTpHBaTh HX KakK pecypc
COOCTBEHHOT'O Pa3BUTHS;

e BBIXOJUTh 32 paMKHU Yy4yeOHOro IpeIMeTa M OCYUIECTBIIATH IEJCHANPABICHHBIA IMOUCK BO3MOXHOCTEH IJIs IIUPOKOIO
NepeHoca CPEACTB U CIOCOOOB JIEUCTBHUS;

¢ BBICTPAUBAaTh MHIAUBUAYAIbHYI0 00pa30BaTENIbHYIO0 TPAEKTOPUIO, YUUTHIBAsI OIPaHUYEHHSI CO CTOPOHBI JPYTUX YYaCTHUKOB U
pECYpPCHBIE OTPAHUYEHHS;

e MEHSTh U yJEP>KUBATh PAa3HbIC MO3HUIIMH B IO3HABATEIBHOM JIEATEIbHOCTH.

2.2.3 KoMMyHUKATHBHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
BbINyCKHUK HAYYHTCS:

e OCYILIECTBIISATH JIEJIOBYI0O KOMMYHHUKAILIMIO, KaK CO CBEPCTHMKaMH, TaK U CO B3pPOCIBIMH (Kak BHYTpPH 0Opa3oBaTeIbHOU
OopraHmM3aluu, TaKk W 3a €€ MpejAenamu), moaduparbh MAPTHEPOB IJIs JEIOBOM KOMMYHHUKAIMM HCXOAS U3 COOOpaKeHUi
PEe3yIbTAaTUBHOCTH B3aUMOJECHCTBHUS, & HE JIMYHBIX CUMITATHIA;

e IIPU OCYILIECTBICHUU TPYNIOBOI pabOThl OBITh KaK PyKOBOJIWTENIEM, TaK M WIEHOM KOMaH/bl B Pa3HbIX POJSX (TeHEepaTop
U7ei, KpUTHK, UCTIOJHUTENb, BRICTYNAIOIINN, SKCIIEPT U T.11.);

e KOOPJIMHUPOBATH U BBINOJHATH paOOTY B YCIOBUSIX PEATIBHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

e Ppa3BEpPHYTO, JIOTUYHO U TOYHO M3Jaratb CBOIO TOYKY 3PEHHSI C HCIOJIb30BAaHUEM aJCKBATHBIX (YCTHBIX M MHCbMEHHBIX)
S3BIKOBBIX CPEJICTB;

¢ pacrno3HaBaThb KOH()JIUKTOT€HHbIE CUTYallMd U MPEJOTBpaliaTh KOH(MIUKTHI JO UX aKTUBHOM (ha3bl, BHICTPAUBATh JACIOBYIO U
00pa3oBaTesbHYI0 KOMMYHUKAIIUIO, 30€erasi JMYHOCTHBIX OLIEHOYHBIX CYKJIECHUU.

2. 3. IIpeameTHbIe pe3ybTaThl. Ba3oBblil ypOBeHb
B cootBercTBun ¢ ®I'OC COO, npeametHsie pe3ynbrarbl ocBoeHuss OOII Ha 6a30BOM ypOBHE IIPEICTABIECHBI IBYMSI TPYIIIIAMMU:
«BBIMYCKHUK Hay4YUTCsl — 0a30BbIi YPOBEHBY, « BBITYCKHUK MOJYYUT BOZMOKHOCTh HAYUUThCS — 0a30BbIi ypoBeHb». Kak u B
OCHOBHOM 00111eM 00pa30BaHUM, FpyIIa pe3yJbTaToB « BbINYCKHUK HAYYNTCSD» TPEICTaBIsIET cOO0M pe3ynbTaThl, JOCTUKEHHUE
KOTOPBIX 00ECIIEUNBAECTCS YUUTEIEM B OTHOUIEHUH BCEX 00YyUarOIMXCsl, BEIOPABIINX JaHHBIA ypOBEHb 00yueHus. ['pynna
pe3ynbTaToB « BBIMYCKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCSD 00€CIIEUNBACTCS YUUTEIEM B OTHOLLIEHUH YacTH HanboJsee
MOTUBUPOBAHHBIX U CIIOCOOHBIX 00YYAIOIINXCSl, BHIOpaBUIMX JaHHBIN ypoBeHb 0OyueHus. [Ipu KoHTpoJie kauecTBa 00pa3oBaHUs
rpynna 3aJjaHuii, OpUEHTUPOBAHHBIX HA OLIEHKY JOCTHXKEHHSI TNIAHUPYEMBIX Pe3yJIbTaTOB U3 0J0Ka « BBIMYCKHUK MOJIy4YHUT
BO3MOXKHOCTh HAYUHUTHCS», MOXKET BKJIIOYAThCA B MaTEepHalibl OJ10Ka «BBIMYCKHUK HaydUTCs». DTO MO3BOJIUT NPEJOCTABUTD
BO3MOYKHOCTh O0y4YaroIIMMCs MPOAEMOHCTPUPOBATH OBJIaJIEHNE KAUECTBEHHO UHBIM YPOBHEM JOCTUKEHUHN U BBISBISATH AUHAMUKY
pocTa YUCICHHOCTH HanOoJiee MOArOTOBIEHHBIX 00yUYaOIIUXCSL.



[IpuHIMNNATBHBIM OTJIMYHEM Pe3yabTATOB 0230BOI0 YPOBHS OT Pe3yJIbTATOB YIJ1Y0JI€HHOT0 YPOBHS SIBJISIETCH MX
HeJieBasi HANPABJIEHHOCTb.

Pe3yiabTaThl 62a30BOr0 YPOBHSI OPUEHTHPOBAHBI HAa OOIYI0 (PYHKIIMOHATIBHYIO TPaMOTHOCTD, MOJTYYEHHE KOMIIETEHTHOCTEH
JUTSl IOBCETHEBHOM JKU3HU U OOIIETO pa3BUTHUS. JTa rpynia pe3yjabTATOB MPeANoJiaraer:
— NOHMMAaHUE NPEeIMETa, KJIFOUEBBIX BOIPOCOB M OCHOBHBIX COCTABJISIOIIUX 3JIEMEHTOB U3y4aeMOU MPEAMETHOM 00IacTH, YTO
o0ecreurBaeTcs He 3a CUeT 3ayYMBaHUS ONPEIeSICHUI 1 IPaBuIl, a TOCPEICTBOM MOJICIIUPOBAHUS U TIOCTAHOBKHU IIPOOJIEMHBIX

BOIIPOCOB KYJIBTYPbI, XapaKTEPHBIX JJI JJaHHOW MPEIMETHOU 001aCTH;

— YMEHHUE peliaTh OCHOBHbBIC MMPAKTUYECKUE 3a]]aUM, XapaKTEPHBIC JJIs UCIIOIb30BAHUS METOJIOB U MHCTPYMEHTAapUs JaHHOMN
npeaMeTHON 00J1acTu;

— OCO3HAHHME paMOK U3y4aeMOU MpeIMETHON 00JIacTH, OTPAaHUYEHHOCTH METOJIOB U MHCTPYMEHTOB, TUITMYHBIX CBSI3EH C
HEKOTOPBIMU APYTUMHU O0JACTSIMU 3HAHMSL.

Hpedmemubtepea'yﬂbmambt pa30eJ1a «BblnyCKHuK ROJIyHum 603MONHCHOCH b HAYHUUMbCA) HC BBIHOCATCA HAa NTOTOBYIO
aTTeCTalllIo, HO IIPpX 3TOM BO3MOKHOCTDb X NOCTHUKCHHUSA JOJIKHA OBITH MMpCAOCTaBJICHA KAXKXIOMY O6y‘—IaIOH_[CMYC$I.

IIpeameTHbIe pe3yabTaThl. MaTeMaTHKa: ajredpa M Ha4aJI1a MATEMATHYECKOT0 aHAJIN3a, TeOMeTPH s

Bba3oBblii ypoBeHb «IIpo01eMHO-QyHKINOHAIBbHBIE Pe3YJbTATHD)

Iesn ocBoeHust

I. BIyCKHMK HAY4YHUTCS

1. Boinycknuk nonyuum 603M0x#cHOCHIb HAYYUMbCA

J1J1s1 ICTIOJIb30BaHUS B TIOBCEAHEBHOM JKU3HU U
obecrieyeHus BO3MOKHOCTH YCTIEITHOTO

ﬂﬂ}l paseumusl MolleHUusl, UCNOJIb306AHUA 6 NOBCEOHEBHOI
JHCUBHU U 0DECnedeHUsl B03MONCHOCU ycneutHozo

npeaMera IPOJI0JKEHUs 00pa30BaHUs 110
NPOOONNHCEHUS 00PA30BAHUS NO CNEYUATLHOCHIAM, He
CIIEHHAIBHOCTSIM, HE CBSI3aHHBIM C
CBA3AHHBIM C NPUKIIAOHBIM UCNOTIb308AHUEM MAMEMAMUKU
MPUKJIAIHBIM UCTIOJIb30BAHUEM MaTEMATUKHU
TpeboBanus k pe3yjabTaTam
Paznen I. BbINyCKHUK HAYYHTCSA 1. Boinycknuk noayuum 603mM0MucHOCHb HAYYUMbCA

1. D1eMeHTHI
TE€OPUH MHOKECTB
"
MaTeMaTH4ecKou
JIOTHKH

. OnepupoBath Ha 6a30BOM
ypoBHe!!l TOHATUAMU: KOHEYHOE
MHO€ECTBO, AJIEMEHT MHOYKECTBA,
ITOJMHOXECTBO, IIEPECECUCHUE U
00beTMHEHNE MHOYKECTB, YHUCIIOBbIE
MHO’KECTBA Ha KOOPAUHATHOMN IIPSAMOW,
OTPE30K, MHTEPBAJI,

. Onepuposamv?! nonsmusmu: xoneunoe mnoscecmeo,
91eMeHm MHOHCECMBA, NOOMHONCECB0, nepecedenue U
00beOUHEeHUe MHONCECME, YUCT08ble MHONCECMEA HA
KOOPOUHAMHOU NPAMOLL, OMPE30K, UHMePBa,
NOJIYUHMEPBATL, NPOMENHCYMOK C 8bIKOIOMOU MOYKOL,
epaghuueckoe npedcmasienue MHOICeCma Ha
KOOPOUHAMHOU NIOCKOCMIU,



https://nsportal.ru/shkola/matematika/library/2020/01/28/rabochaya-programma-matematika-10-11-klass-po-fgos#ftnt1
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onepupoBaTh Ha 0230BOM YPOBHE
HNOHATUAMU: YTBEPKIECHUE, OTPULIAHNE
YTBEPKIACHHUSI, ICTUHHBIE U JIOKHBIE
YTBEPKJICHUs, IPUYMHA, CIEACTBUE,
YACTHBIN cliy4yail 00IIero yTBEpKICHHUS,
KOHTPIPUMED;

HaXOAUTh NepeceueHre U 00bEANHEHNE
JIBYX MHOECTB, ITPEICTABICHHBIX
rpaduyecKy Ha YMCIOBOM MPSMOM;

CTPOUTH HA YUCJIOBOU MPSIMOM
IIOJAMHOKECTBO YUCIIOBOI'O MHOXKECTBA,
3a1aHHOE MPOCTEUIINMHU YCIOBUIMU;

pacIio3HaBaTh JIOXKHBIE YTBEPKICHUS,
OLIMOKH B pacCyKICHUIX, B TOM YHCJIIE C
HCIIOJIb30BaHUEM KOHTPIPUMEPOB.

B noeceonesnoii scu3nu u npu uzyueHuu
opy2ux npeomemoes:

KCMOJIb30BaTh YMCIIOBbIE MHOXKECTBA HA
KOOPAMHATHOM IIPSMOM JIJIsSI OUCAHUS
pEAbHBIX MPOLIECCOB U SIBIICHUM;

IIPOBOJIUTH JIOTUUECKUE PACCYKICHHUS B
CUTYalUsIX ITOBCEIHEBHOM KU3HU

onepuposams NOHAMUAMU. YMEepiHcOeHue,
ompuyanue ymeepicoenusl, UCMUHHbLE U TONCHbLE
VMBePUHCOeHUsl, NPULUHA, CledCm8ue, YACMHbLU CIY4atll
00we20 ymeepacoeHus, KOHmpnpumep,

nposepsimsb NPUHAOIEHCHOCTb dNleMeHmMA
MHONCECMBY,

Haxooumo nepeceverue u 00vbeOUuHeHue MHONCECms, 8
MOM Yucie npedCmMasieHHblX 2papuuecK Ha YUCI080U
NPAMOIU U HA KOOPOUHAMHOU NILOCKOCTU,

npo8oOUMb OOKA3AMENbHbLE PACCYIHCOEHUSL OJIS
000CHOBAHUSL UCMUHHOCTNU YIMBEPHCOEHULL.

B noeceonegnoit yxcuznu u npu uzyueHuu opy2ux
npeomemoa:

UCNOIL308AMb YUCTOBbLE MHONCECMBA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NJIOCKOCHU
OJ151 ONUCAHUSL PEATTbHBIX NPOYECCO8 U S8TeHULL,

npoBooUMb 0OKA3AMENbHbLE PACCYIHCOCHUSL 8
CcUmyayusx no8CeOHEBHOU HCUZHU, NPU PeuleHUU 3a0ay
U3 opyaux npeomemoes

2. Yuciaau
BbIpaKeHUs

OmnepupoBath Ha 6230BOM ypOBHE
MTOHATHSIMH: 1I€JI0€ YUCJIIO, JCIIMMOCTh
qyuces, OOBIKHOBEHHAsS JIPOOb, eCITUIHAS
po0b, pallMoOHAIbLHOE YUCIIO,
pUOIMKEHHOE 3HAUCHHE YHCIIA, YaCTh,
JI0JIsI, OTHOIIIEHHUE, TIPOIICHT, TIOBBIIIIEHUE U
IMOHMKEHUE Ha 3aJJaHHOE YK CJIIO0
MIPOIICHTOB, MacIITa0;

orepupoBaTh Ha 6a30BOM YPOBHE
MTOHATHAMU: JIoTapudm vmca,

C60000HO onepuposamsv NOHAMUIAMU. Yeloe YUCTO,
oenuUmMocms quces, 00bIKHO8eHHAs1 OPOOb, OeCAMUYUHAS
0po0Ob, payuoHaIbHOE YUCTO, NPUOIUNCEHHOE 3HAUEeHUE
yucaa, 4acmo, 0011, OMHOUEHUE, NPOYeHM, NOBbIUUEHUE
U NOHUIICeHUE HA 3A0AHHOE YUCTIO NPOYEHMO8,
macumao,

nPUBOOUMb NPUMePbl Yucesl ¢ 3a0aHHbIMU
ceouUCmeamu 0euUMoCmu,

onepuposamv NOHAMUAMU. 102APUPM HUCIA,
MPUSOHOMEMPUHECKASL OKPYICHOCHb, PAOUAHHAS U




TPUTOHOMETPHUUECKAS OKPYKHOCTb,
rpaayCHasi Mepa yria, BeJIMYMHa yIiia,
3aJJaHHOTO TOYKOW Ha
TPUTOHOMETPHUUECKON OKPYKHOCTH, CHHYC,
KOCHHYC, TAHT€HC Y KOTAHT'€HC YTJIOB,
UMEIOIIUX MPOU3BOJIbHYIO BEJINUNHY;

BBITIOJIHATH apu(METUUECKHE IEHCTBUS
C LEJIBIMU U PAIlMOHATILHBIMU YUCIAMU;

BBITIOJTHATH HECJIOKHBIE
peoOpa30BaHUs YUCIOBBIX BBIPAKEHUN,
coJiepKaluX CTENEHU YKCcell, TM00 KOPHU
U3 Yuce, 1100 jJorapudMbl UUCET;

CpaBHUBATh pallMOHAIbHBIC YHCIIA
MEXy COOO0M;

OIICHUBATh U CPAaBHUBATH C
palMOHAIBHBIMU YMCIIAMH 3HAYEHUS
LEJIBIX CTEIIEHEN YnCell, KOPHEN
HaTypaJbHOMN CTENEHU U3 YUCEN,
sorapu(MoOB YUCEN B MPOCTHIX CIIydasx;

n300pakaTb TOYKAMHU Ha YUCJIIOBOU
OPSAMOM LIETIbIE U PALIMOHAIBHBIC YNCIIA;

M300paKaTh TOYKAMU Ha YHCIIOBOM
MPSIMOM 11€JIbIE CTEMIEHU YKCell, KOPHU
HATypaJbHOW CTEIICHU U3 YUCET,
Jorapu(Mbl YKCEN B MPOCTHIX CIyYasx;

BBITIOJIHSATH HECIIOKHBIE
npeoOpa3oBaHUs MEbIX U APOOHO-
palMOHAJILHBIX OYKBEHHBIX BBHIPAXKEHUI;

BBIPAXaTh B MPOCTEUIINX CIydasX U3
PaBEHCTBA OJHY IEPEMEHHYIO UYepe3
IpyTUe;

BBIYUCIISIT B MPOCTHIX CIIyYasix

2paodychas mepa yana, 8elIuluta yend, 3a0anH020
MOYKOU HA MPULOHOMEMPULECKOU OKPYHCHOCMU, CUH)C,
KOCUHYC, MAH2EHC U KOMAH2EHC Y2108, UMEIOUJUX
NPOU3BOTILHYIO ENUYUHY, YUCIA € U T,

8bINOHAMb apugmemuyeckue Oelcmeus, coiemas
YCMHble U NUCbMEHHbIe Npuembl, NPUMEHSS NPU
HeobXx00UMOCmU GbIYUCTUMEIbHbLE YCMPOUCMBA,

HAX00Umv 3HA4YeHUsi KOPHS HAMYPAIbHOU CIMenetu,
cmeneHu ¢ payuoHaIbHbIM NOKA3ameinem, jo2apupma,
UCNONBL3YSL NPU HEOOXO0OUMOCU GLIYUCTUMEIbHBLE
ycempoucmasa,

NOb308AMbCS OYEHKOU U NPUKUOKOU NpU
NPAKMU4eCcKUx pacuemax,

nPoBOOUMb HO U3BECIHBIM POPMYIAM U NPABUIAM
npeobpa3zosanusi OYKEEHHbIX GbIPANCEHULL, GKIIOUATOUWUX
cmeneHu, KOpHU, 102apumuvl U MPUSOHOMEMPUYECKUE
dyukyuu,

HAaxXo00umv 3HA4eHUsi YUCI08bIX U OYKEEHHbIX
8bIPAdCEHUL, OCYUeCEss He0OX00UMble NOOCMAHOBKU
u npeobpazoeaHusl,

U306padicams cxemamuyecku y2oi, 6eIUdUnd
KOMOPO20 8bIPAd’CEHA 8 2pAOYCax Ul paouanax,

UCNONIL308aMb NPU peuleHuU 3a0ay maoauuHble
3HAYEHUs MPULOHOMEMPUUECKUX DYHKYULL Y2N08;

BBINOJIHAMb NEPEBO0 GENUYUNBL Yeld U3 PAOUAHHOTU
Mepul 8 2pAdYCHYI0 U 0OPAMHO.

B noeceonesnoii scuznu u npu uzyueHuu 0py2ux y4eoHvlx
npeomemoes:

BbINOJIHAMb OCUCMBUS C YUCTOBbIMU OAHHBIMU NPU
peuteHul 3a0a4 npaKmu4ecKko2o Xapakmepa u 3a0ay u3
PA3IUYHBIX 001acmell 3HAHUL, UCNONIb3YS NPU
HeoOX00UMOCMU CNPABOUHbLE MAMEPUATIbL U




3HAYEHUS YUCIOBBIX U OYKBEHHBIX
BBIPXEHU, OCYIIECTBIISAI HEOOXOIUMbIE
MTOJICTAHOBKH U NIPE0OPA30BaHUS;
n300paxkaTb CXeMaTUYECKU yToJl,
BEJIMYMHA KOTOPOTO BBIPA’KEHA B Ipajlycax;
OLICHMBATb 3HAKH CUHYCA, KOCUHYCA,
TaHT€HCA, KOTAHI€HCA KOHKPETHBIX YIJIOB.

B noeceonesnoii scusnu u npu uzyueHuu
opy2ux yu4eoHvlx npeomemaoas:

BBITIOJIHATH BBIYNCIICHUS IPYU PEIICHUH
3a/1a4 NPAKTUYECKOr0 XapaKkTepa,

BBIITOJIHATD IPAKTUYECKHUE PACUETHI C
UCIIOJIb30BAaHUEM ITPU HEOOXOJIUMOCTH
CIIPAaBOYHBIX MATEPUAIIOB U
BBIYMCIIMTEIIBHBIX YCTPOUCTB;

COOTHOCHUTH PEAJIbHBIC BEJIMUYHHBI,
XapaKTEPUCTUKU OOBEKTOB OKPYKAIOIIETO
MHpA C UX KOHKPETHBIMU YMCIOBBIMHU
3HAYCHUSIMU;

HCIIOJIb30BaTh METObI OKPYTJIEHUS,
OpUOIMKEHUS ¥ IPUKUIKU IPU PEILICHUN
IPAKTUYECKUX 3a/1a4 ITOBCETHEBHOM KU3HU

8bIYUCIUMENbHBIE YCMPOUCEA,

OoYeHuU8amy, CPaAGHUBAMb U UCNOIL308AMb NPU
peuleHuu npaKkmudecKux 3a0ad Yucio8vle 3Ha4eHusl
DeanbHbIX 8elUYUH, KOHKDEeMHble YUCTI08ble
Xapakxmepucmuku 00beKmos OKpy*caoue2o Mupa

3. YpaBHeHuUs "
HepaBeHCTBa

Pewrars inHEHBIE YpaBHEHUS U
HEpPaBCHCTBA, KBAJ[PaTHBIC YPaBHCHMUS,

pemark JiorapupMHUSCKHE YPaBHECHUS
BUA loga(bx+c)=dmu
npocreiiie HepaBeHcTBa Bua log 4 X < d;

pemiath MoKa3aTelbHbIC YpaBHEHUS,
Buza a ™ *°=d (rme d MOKHO IIpECTaBUTH
B BHUJIC CTEIICHU C OCHOBAHUEM &) U
npocTeiiire HepaBeHCTBa Bua a* < d
(rme d MOXHO MPEJICTAaBUTh B BUJIC CTEIICHU

Pewamys payuonanvuvie, noxazamenvHule u
Jlo2apu@muyeckue ypasHeHus U HepaseHcmaad,
npocmetivuiue UppayuUoHaIbHule U MpUeOHOMEeMpUYecKue
VPAaBHeHUsl, HePABEHCMBA U UX CUCEMbL,

UCNOIL3068AMb MEMOObl PeUleHUs] YPAGHEHULL:
npugeoenue K 8Udy «NPoU3ee0eHue pagHo Hy0» Uil
«UaAcmHoe pasHo HYII0», 3AMEHA NePEMEHHbIX,

UCNONIL3068AMb MEMOO UHMEPBATIO8 O/ PeUleHUs
HepageHcms,

UCNONB308AMb 2papuyecKuli Memoo OJis




C OCHOBAHHEM a);.

. PUBOJIUTH HECKOJILKO ITPUMEPOB
KOPHEW MPOCTEUIIETO
TPUTOHOMETPUUYECKOTO YPaBHEHUS BUJIA:
sinx=a, cosx=a, tgx=a, ctg X =a, rae

a — TabJIMYyHOE 3HAUYCHHE
COOTBETCTBYIOIIEH TPUTOHOMETPUUECKON
(GYHKITHH.

B noeceonesnoii ycuznu u npu uzyuenuu

opy2ux npeomemos:

. COCTaBJISITh U peliaTh YPaBHEHUS U
CUCTEMBbI YpaBHEHUMN MIPHU PEIICHUU
HECJIOKHBIX MMPAKTUIECKUX 3314

NPUOIUINCEHHO20 peLleHUs YPABHEeHUll U HEPABEHCME,
U300pascams Ha MPULOHOMEMPULECKOU
OKPYIHCHOCIU MHOHCECMBO PEULeHULL NPOCTNEUUIUX
MPUSOHOMEMPUYECKUX YPABHEHU U HEPABEHCMSB;
8bINONHAMb 0OMOOP KOPHEU YPAGHEeHUU UNU PeuleHUll
HepaseHcme 8 COOMEemcmaul ¢ OONOJIHUMEbHbLMU
VC0BUAMU U O2PAHUYEHUIMU.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux yueoHvlx
npeomemoes:

COCMAsIAms U peuams YpasHeHus, CUCmeMbl
VPABHEHUIl U HePABEeHCMBA NPU PeueHUU 3a0ay Opyux
VUEOHBIX NPeOMemos;

UCNOIb308AMb YPABHEHUS U HePABEeHCMBA O
NOCMPOEHUSL U UCCNe008AHUSL NPOCTEUUUUX
Mamemamuyeckux mooenetl peaibHblX CUmyayuil uiu
NPUKTIAOHBIX 3A0aY,

VyMemb UHMepnpemuposams noJLy4eHHbull npu
peuleHul YpaeHeHUsl, HepaseHCmad Uil CUCHEMbl
pe3yaibmam, oyeHusams e20 npagoonoooodue 8
KOHmMeKcme 3a0aHHOU peanbHOU CUmyayuu uiu
NPUKTIAOHOU 3a0a4u

4. OyHK1UU

. OnepupoBaTb Ha 6a30BOM ypOBHE
MOHSTHSIMH: 3aBUCUMOCTD BEJIMYNH,
(GyHKIIMS, apTyMEHT U 3HaueHue QyHKIINH,
00J1acTh ONPEEIIEHUSI U MHOXKECTBO
3HaUYEeHUN (PYHKIMH, rpaduK 3aBUCUMOCTH,
rpaduk GyHKIUM, HYTH (YHKITUH,
IPOMEXKYTKH 3HAKOMIOCTOSIHCTBA,
BO3pacTaHHE HA YHCIIOBOM MIPOMEXKYTKE,
yObIBaHUE HA YUCIOBOM IPOMEKYTKE,
HanOoJbIlIee M HAUMEHBIIIee 3HAaUCHNE
(YHKIIMM Ha YHCIOBOM ITPOMEXKYTKE,

Onepuposams NOHAMUAMU: 3A8UCUMOCTNb BENUYUH,
@dyHKyus, apeymenm u 3HaueHue QyHKyuu, oo1acms
onpeoenenus U MHONCeCmeo 3Ha4eHull yHKyuu, spagux
3asucumocmu, epaghux hyuKkyuu, Hyau QyHKyuu,
NPOMENCYMKU 3HAKONOCMOSAHCMEA, 803DACMAHUE HA
YUCTIOBOM NpOMeENCYmKe, YObI8AHUE HA YUCTIOBOM
npomedicymke, Hauboavulee u HaumeHbluiee 3Ha4eHue
DYHKYUU HA YUCTIOB0M NPOMEICYMKe, NEPUOOULeCKas
@DyHKYUs, nepuoo, Yemnasn u HeuemHas PyHKYuu,

onepuposamv NOHAMUAMU. NPAMASL U 0OpamHas
NPONOPYUOHANLHOCb, TUHEUHAS, K8AOPAMUYHAS,




nepuoanyeckasi QyHKIUs, IEPHOT;
ornepupoBaTh Ha 06a30BOM YpPOBHE
MOHSATHUSAMU: TIpSIMast U oOpaTHast
IPONOPLUHUOHAIIBHOCTD JIMHEWHAS,
KBaJpaTUyHas, JorapupmMudecKas u
nokasareyibHas (PyHKIIUH,
TPUTOHOMETPUUECKHE (PYHKIIUU;
pacno3HaBaTh rpa)uKy 3JIEMEHTAPHBIX
byHKIUR: IpSAMON U 0OpaTHOM
MPOMOPUHUOHAIBHOCTH, TUHEUHOM,
KBaIpaTUYHOM, JJorapuhMUIECKON U
MOKa3aTebHON QyHKIINMH,
TPUTOHOMETPUUECKUX (DYHKIUH;

COOTHOCHUTH TpaUKH JIEMEHTAPHBIX
(GyHKUMN: TPAMOUN 1 0OpaTHON
MPOMOPLIMOHAIBHOCTH, JTUHEHHOM,
KBaIPATUYHOM, JOrapuhMUUIECKON U
MOKa3aTeNbHOU (DYHKIIHM,
TPUTOHOMETPUUECKHUX (DYHKIIHIM C
dbopmysiaMu, KOTOPHIMA OHU 3aJaHBbI;

HAXOJUTh MO TpaduKy MPUOIMIKEHHO
3HauYeHUS (PYHKIIUU B 33JIaHHBIX TOYKAX;

ONpeaensaTh 0 rpauKy CBOMCTBA
byHKMU (HYIU, TPOMEKYTKU
3HAKOIOCTOSIHCTBA, MPOMEXKYTKHU
MOHOTOHHOCTH, HAMOOJIBIIINUE U
HaWMEHbIIME 3HAYEHUS U T.I1.);

CTPOUTH 3CKU3 Tpaduka GyHKINH,
YAOBIIETBOPSIOIICH MTPUBEICHHOMY Ha0Opy
yCJIOBUH (ITPOMEXYTKH BO3pacTaHUs /
yObIBaHMS, 3HAUCHUE (PYHKITUU B 3aJIaHHON
TOYKE, TOUKH SKCTPEMYMOB U T.JI.).

Jloeapugmuyeckas u noKasamenbHas QyHKyuu,
mpuecoHoMempuyeckue QyHKyuu,

onpeodenams 3HaueHue QYHKYuy no 3Ha4eHu
apeymenma npu paziuidHulx Cnocooax 3a0anus QyHKyuu,

cmpoums epaguKu U3y4YeHHbIX QYHKYULL,

ONUCHIBAMb NO 2PADUKY U 8 NPOCMEUUUX CLYUASX HO
gopmyne nogedenue u ceoticmea hynkyuil, HAX0OUMdb NO
epaghuxy @yHKyuu HaubovUe U HaAUMeHbUUe
3Ha4eHus;

cmpoums 3CKU3 epaguxa GyHkyuu,
V0oesiemeopsaouell NPUBeOeHHOMY HAOOPY YCa108UlL
(npomedcymku 803pacmaHus/yovl8anus, 3Ha4eHue
@yHKYUU 8 3A0AHHOT MOYKe, MOYKU IKCMPEMYMO8,
acumMnmomsl, Hyau QyHKyuu u m.o.),

peuiamyv ypagHeHusl, npocmeniuiue CUCmembl
VPABHeHULl, UCNOIb3YS CBOUCBA YHKYUL U UX
epaghukos.

B noeceonesnoii ycusnu u npu uzyuyeHuu Opyux yueoHvlx
npeomemoe:

onpedensams no 2paghpukam u UCnoab308amsy OJisl
peuienus nPUKIAoHbIX 3a0a4 CEOUCMBA PEealbHbIX
npoyeccos u 3agucumocmetl (Haubonvuiue u
HaumMeHbuUue 3HAYeHUst, NPOMENCYMKU B03PACMAHUS U
YovI8aHUS PYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
acumMnmomslt, nepuoo u m.n.),

UHmMepNpemuposamy C80UCMBEA 8 KOHMeKCme
KOHKpemHoii npaxmuueckoti cumyayuu;|

onpedensams no epaguram npocmetiuiue
Xapaxkmepucmuky nepuoouieckux npoyeccos 8
ouono2ul, IKOHOMUKe, My3vlKe, paouoCcssa3u u op.
(amnaumyoa, nepuoo u m.n.)




B noeceonesnoii scusnu u npu uzyueHuu

opy2ux npeomemoes:

. OTIpeETATH N0 TpadvkaM CBONCTBA
peabHBIX MPOLIECCOB M 3aBUCUMOCTEH
(HanOoJIBIIIFC ¥ HAUMCHBIIIME 3HAYCHHS,
IPOMEKYTKH BO3pACTaHUs U YObIBAHUS,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.11.);

. MHTEPIIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM MPaKTUYECKOM
CUTYaINH

5. DjaeMeHTBI
MATEMATHYECKOI0
aHAJIN3A

. OnepupoBarb Ha 6a30BOM ypOBHE
MOHATUSIMU: TIPOU3BOIHAS (PYHKIIUU B
TOYKE, KacaTeabHas K rpapuky QyHKLINH,
POU3BOIHAS PYHKIIUU;

. ONpPENEIIATh 3HAYCHHUE MPOU3BOIHOMN
(YyHKUIMU B TOUKE IO U300paKEHHIO
KacaTelbHOM K rpaduKy, MPOBEICHHOM B
ATOM TOUKE;

. pelaTh HECIOKHBIE 3a/1a4d Ha
IPUMEHEHHE CBA3U MEXKIY NIPOMEXKYTKaMU
MOHOTOHHOCTH ¥ TOYKaMHU SKCTpEMyMa
(GyHKIIUHU, C OJTHOU CTOPOHBI, U
MPOMEXKYTKAMH 3HAKOTIOCTOSIHCTBA U
HYJISIMUA TIPOU3BOTHOM 3TOM QYHKIIUU — C
IPYTOM.

B noeceonesnoii ycusnu u npu uzyuyeHuu

opy2ux npeomemos:

. MOJIB3YSCh rpadrKaMu, CpaBHUBATh
CKOpPOCTH BO3pacTaHus (pocra,
MOBBIIIEHUS, YBEIIMUEHHUS U T.11.) WU
CKOpOCTH yObIBaHUS (TIaJIeHUsI, CHYDKCHUS,
YMEHBIIICHUS U T.I1.) BEIUYUH B PEATIbHBIX

Onepuposams NOHAMUAMU: NPOU3BOOHASI PYHKYUU 8
MoyKe, KacamenbHas K epaguxy QyHKyuu, npou3800HAs.
dyukyuu,;

BLIYUCTAMb NPOU3BOOHYIO OOHOULEHA, MHO2OYIEHA,
K8AOPAMHO20 KOPHS, NPOUZBOOHYIO CYMMbL (DYHKYULL,

BLIYUCTAMb NPOU3BOOHBIE IEMEHMAPHBIX DYHKYUU U
UX KOMOUHAYUIL, UCNOIb3YSL CHPABOUHbIE MAMEPUATDL,

uccne008ams 8 NPOCMeNUUX Cyuasx QyHKyuu Ha
MOHOMOHHOCMb, HAXOOUMb HAUOOILLUUUE U HAUMEHbLUUE
3HaYeHUs YHKYUil, cCmpoums 2papuku MHO204N1EHO8 U
npocmeuuux payuoHAIbHLIX QYHKYULL C
UCNONIL308AHUEM ANNAPAMA MAMEMAMUYECKO20
ananu3a.

B noeceonegnoi yscuznu u npu uzyueHuu opyzux yueoHvix
npeomemoe:

peuwams npuKiaoHsle 3a0ayu u3 ouoaocuu, QusuKu,
XUMUU, IKOHOMUKU U OPY2UX NPEOMEMO8, CEA3AHHbLE C
uccie0o8anuemM XapaKmepucmux peaibHulx npoyeccos,
HAaxXodcoeHuem HaubOoabUUX U HAUMEHbUUX 3HAYEHU,
CKOpOCMU U YCKOPEHUsL U M.1N.;
UHMeEPNPemuposams NoJyueHHble Pe3)ibmamol




nporeccax;

COOTHOCHUTH TpadMKH pealbHbIX
MPOLIECCOB U 3aBUCUMOCTEN C UX
OMHCaHUSAMH, BKIIOYAIOIIIMMH
XapaKTePUCTHKU CKOPOCTH U3MEHEHUS
(OBICTpBIIA POCT, TJIABHOE MMOHMKECHNUE U
T.IL.);

MCIOJIb30BaTh TpaMKN peasibHbIX
TIPOIIECCOB TSI PEIICHHUS HECTIOXKHBIX
MPUKIATHBIX 33724, B TOM YHCIIe
orpenensis no rpauky cKopocTh Xoaa
npouecca

6. CraTucruka u
Teopus
BEPOSITHOCTEIA,
JIOTHKA U
KOMOMHATOPHUKA

OmnepupoBath Ha 6230BOM ypOBHE
OCHOBHBIMHU OMUCATEIIbHBIMU
XapaKTEepPUCTUKAMU YHCIIOBOTO Habopa:
cpenHee apupMeTHIecKoe, MeAraHa,
HauOOJbIIICe M HAMMEHBIIICE 3HAUCHUS;

omepupoBaTh Ha 6a30BOM YPOBHE
MOHATUSMU: YaCTOTa U BEPOSITHOCTh
COOBITHS, CITy4aiHBIN BHIOOP, OTIBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMH;

BBIYHCIITh BEPOSATHOCTH COOBITHI Ha
OCHOBE IOJICYETa YHCIIa UCXOOB.

B noeceonesnoii scusnu u npu uzyuenuu
opy2ux npeomemaos:

OIICHUBATh U CPAaBHUBATH B MPOCTHIX
CIIy4yasix BEpOATHOCTH COOBITUH B
peabHOM )KU3HU;

YUTATh, COMOCTABIIATh, CPABHUBATD,
UHTEPIPETUPOBATH B MPOCTHIX CIydasx
pealbHbIE JaHHbIE, TPEJICTABICHHBIC B

Hmems npedcmasnenue o OUCKPemMHbIX U
HENpepvl8HbIX CAVHAUHBIX BETUYUHAX U PACNPEOeNeHUSIX,
0 He3a8UCUMOCTNU CLYYAUHBIX GEIUYUH,

umMemsb npedcmasienue 0 Mamemamuyeckom
OXHCUOAHUU U OUCNEPCUU CTYHAUHBIX GE/IUYUH,

umMems npedcmaeienue 0 HOpMAaibHOM
pacnpeoeiieHuu U npUMepax HopMaibHO
PAcnpeoeieHHbIX CIYUAUHBIX 8ETUYUH,

HNOHUMAMb CYMb 3AKOHA OONbUUX YUCEeT U
8b100POUHO20 MEMOOA USMEPEHUS BePOAMHOCMELL,

umems npedcmaeienue 00 YClo8HOU 8ePOSMHOCU U
0 NOJIHOU 8EPOSIMHOCIU, NPUMEHSAMb UX 8 PeuleHUU
3a0au;

uMemsb Npe0CmMaeieHue 0 8aNCHbIX YaACMHbIX 8UOAX
pacnpeodeneHuti U NPUMEHAMb UX 8 peuleHul 3a0ad,

umMemsb npedcmasiienue 0 KOppeiayuu Ciy4atiHolx
BeNUYUH, O IUHEUHOU pecpecCul.

B noeceonesnoii scusnu u npu uzyueHuu opy2ux
npeomemoes:

6blYUCTIAIMb UTIU OYEeHUBAIMb 6EPOAMHOCMU cobvimuil




BHJIC TAOJIHII, TUATPaMM, TPaPUKOB

8 PeabHOU IHCUHU,

8bLOUPAMb NOOX00sUUE MEMOObL NPEOCMABIEeHUS U
00pabomKu OaHHLIX;

YMemb peuams HeC0JCHble 3a0adu Ha NPUMEHEHUe
3aKOHA DONLULUX YUCEN 8 COYUOTIO2UU, CMPAXOBAHULU,
30pasooxpaneruu, obecneyeHuu 6e30nacHoCmu
HaceneHUs 8 Ype38bIUAUHbIX CUMYAYUSX

7. TekcToBBIC
3a1auu

PemaTe HeCI0)KHBIE TEKCTOBBIC 3a/1a91
Pa3HbIX THUIIOB;

aHAJIM3UPOBATh YCIOBHUE 3aJ1a4H, IIPU
HEOOXOAMMOCTH CTPOUTH JIJISl €€ PeIICHUS
MaTEMaTUYECKYIO0 MOJICIIb;

MMOHUMATh ¥ UCTIOJB30BaTh JIJIs
penieHus 3aa4u HHPOPMaIIUIo,
IIPE/ICTABIICHHYIO B BUJI€ TEKCTOBOM U
CHMBOJIBHOHU 3aIMCH, CXEM, TAOJIHII,
uarpaMm, rpauKoB, pUCYHKOB;

JNENCTBOBATH 110 AITOPUTMY,
coJiepKalieMycs B YCIOBUH 3aJ1a4H;

UCIIOJIb30BATh JIOTHYECKUE
paccyXJIeHHUs TIPU PEIICHNUN 3a/1a4u;

paboTath ¢ U30BITOYHBIMHU YCIOBUSIMU,
BBIOMpAst U3 Bcel nH(pOpMaIuK, TaHHbIE,
HE0OXO0IUMBbIE JJIS PEIICHUS 3a1a4H;

OCYIIECTBJISITH HECIIOXKHBIN 1epedop
BO3MOYHBIX PEIICHUA, BRIOMpAst U3 HUX
ONITUMAJIBHOE TIO KPUTEPUSIM,
c(hopMyIMPOBaHHBIM B YCIIOBUH;

aHATM3UPOBATh M HHTEPIIPETUPOBATH
MOJTyYCHHBIC PEIICHHS B KOHTEKCTE
yCIIOBUS 331241, BEIOMPATH PEIICHUS, HE
MIPOTUBOPEYAIINE KOHTEKCTY;

Pewamo 3a0auu pasnvlx munos, 8 mom uucie 3a0aiu
NOBBIUUEHHOU MPYOHOCMU,

8bLOUPAMb ONMUMATILHBLI MEMOO0 peulenus 3a0adu,
PAccmMampusas pasiuitble Memoobwl,

Cmpoums MoOelb peuleHust 3a0a4u, nPosoOUMb
00KA3amenbHble PaAcCyHCOeHUsL,

pewams 3a0ayu, mpedyrouue nepebopa 8apuanmos,
NpoBepKU YC08ULL, 8b100PA ONMUMATLHO20 Pe3yIbmama,

AHAUZUPOBAMb U UHMEPNPEMUPOBATNb PE3YIbMambl
8 KOHmeKcme yCl08Ust 3a0adu, GblOUpPams peueHus, He
npomuseopedaujue KOHMeKCcmy;

nepesooums npu peueHuu 3a0aiu UHGoOpMayuio uz
00HOUL (hopMmbl 8 OpY2Yio, UCNONIBL3YSL NPU HEeO0OX0OUMOCU
cxembl, mabauysvl, 2paguru, Ouacpammol;

B noeceomnegnoil yscuznu u npu uzyueHuu opyux
npeomemoas:

pewams npakmuyeckue 3a0adu U 3a0ayu u3 Opyaux
npeomemos




pemaTs 3aa4l Ha pacyeT CTOMMOCTH

MOKYTOK, YCIYT, MO€3/I0K U T.IL.;

. pelaTh HECIOKHBIE 3a/1a4u, CBSI3aHHbIC
C JI0JIEBBIM YYaCTHEM BO BJIAJICHUU
Gupmoii, mpeAnpusiTHEM,
HEJBUKUMOCTBIO;

. pemaTh 3a7ja4i Ha MPOCThIE MTPOLIEHTHI
(cucteMbl CKMAO0K, KOMUCCUU) U Ha
BBIYKCIICHUE CJIOKHBIX MMPOIICHTOB B
Pa3JIMYHBIX CXeMaxX BKJIAJIOB, KPEIUTOB U
UTIOTEK;

. pelaTh NpakTUYECKHUE 334,
TpeOyIoIMe UCTIOIB30BaAHUS
OTPHUILIATENBHBIX YHCEI: HA ONPEACICHUE
TEMIIEpaTyphl, Ha ONPEACIICHHUE
MOJIOKEHUS Ha BpeMEHHOM ocH (/10 Hatiei
ApPbI U TIOCIIE), Ha JIBIXKEHHE JIEHEKHBIX
cpeAcTB (IpUXo/1/pacxo), Ha onpeaeIcHue
TJTyOWHBI/BBICOTHI U T.11.;

. MCIIOJIb30BaTh MOHATHE MacIITada s
HaXO0XJICHUS] PACCTOSIHUM U JUIMH Ha
KapTax, MJIaHaX MECTHOCTH, TJIaHaxX
MTOMEILEHUM, BBRIKpOMKax, mpu paboTe Ha
KOMITBIOTEPE U T.II.

B noeceonesnoii yicusnu u npu uzyueHuu
opy2ux npeomemos:

. pelaTh HECIOKHBIE TPAKTUYECKUE

3a/1a4M, BO3HUKAIOIIINE B CUTYyaIHsIX

MMOBCEJHEBHOM KU3HU

8. I'eomerpus

. OmnepupoBath Ha 6230BOM ypOBHE
MOHSATUSIMU: TOYKA, TIPsIMasi, IIIOCKOCTh B
MIPOCTPAHCTBE, MapalieIbHOCTh U

Onepupoeamb NOHAMUAMU. MOYKA, NPAMAA,
NJ10CKOCmMb 6 npocmpancmee, napaiilejlibHOCnb U
nepnendukyﬂﬂpnocmb NPAMbBIX U I/L/ZOCKOCmel:Z,'




NEPIEHANKYIIPHOCTD IPSIMBIX U
IJIOCKOCTEH;

pacno3HaBaTh OCHOBHBIE BUbI
MHOTOTPaHHUKOB (IIpU3Ma, MUpaMHUaa,
MPSAMOYTOJIBHBIN NapaJlieenunen, Kyo0);

n300paxarh nu3ydaemble GUIYpbI OT
PYKH U C IPUMEHEHUEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB;

7eN1aTh (BBIHOCHBIE) INIOCKUE YEPTEKU
U3 PUCYHKOB ITPOCTHIX OOBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

U3BJIEKaTh HH(OPMALIUIO O
MIPOCTPAHCTBEHHBIX N'€OMETPUUECKUX
¢urypax, npeAcTaBICHHYIO Ha YepTexax u
PUCYHKaX;

npuMeHaTh Teopemy Iudaropa npu
BBIYKCIICHUN 3JIEMEHTOB
CTEPEOMETPUUECKUX PUTYD;

HaXoAUTh 00BEMBI U TUIOIIAIU
ITOBEPXHOCTEN MTPOCTENIINX
MHOTOTPaHHUKOB C IPUMEHEHUEM (HOPMYIT;

pacno3HaBaTh OCHOBHBIE BUBI TEI
BpauieHus (KoHyc, UMauHAp, chepa u
map);

HaxXO0JIUTh 00bEMBI U TUIOLIAAN
IMOBEPXHOCTEN MPOCTEUITUX
MHOT'OTPAHHHUKOB U TEJI BPALIEHUS C
npuMeHEeHHEM (HOpMYII.

B noeceonesnoii scuznu u npu uzyuenuu

Opy2ux npeomemaos:

COOTHOCHUTH a0CTPaKTHBIC
reOMeTpUUYECKHEe NOHATHS U (aKThI C

NpUMeHAMb OJisl peuleHUsl 3a0ay ceomempuiecKue
Gaxmei, eciu yciosus npuMeHeHus 3a0anbl 8 A6HOL
¢opme;

peuiams 3a0a4u Ha HAXOHCOEHUE 2e0MEMPUYECKUX
8eIUYUH NO 0OPA3YAM UTU ACOPUMMAM,

oenams (8bIHOCHbLE) NIIOCKUE YEPMENCU U3 PUCYHKOB
00bEeMHBIX hucyp, 8 MOM YUCIe PUCOBAMb BUO CEEPXY,
CcOOKY, Cmpoums ceyeHuss MHO202PAHHUKO8,

U3BIeKamb, UHMEPNPEMUPO8ams u
npeoobpazoevleamsv UHPOPMAYUIO O 2EOMEMPUYECKUX
Queypax, npedcmasieHHyI0 Ha Yepmedncax;

NPUMEHAMb 2eoMempudecKkue Gaxkmol 0/ peuleHus
3a0auy, 8 Mom yucie nPeonoazarux HeCKOIbKO Uazo8
peutenust;

ONUCHIBAMb B3AUMHOE PACNOJIOHCEHUE NPAMBIX U
niocKocmetl 8 NPOCMpPAaHCcmee;

Gdopmyauposams ceoticmea u NPU3HAaAKu Queyp;

00KA3b18AMb 2€0MeMpPUUECKUe YMEEePHCOEHUS,

61a0emb CMaHOapmHuoul Kiaccugpuxayuetl
NPOCMPAHCMBEHHBIX ucyp (Nupamuovl, NPU3Mbl,
napannenenuneowvl);

HAxXo0umsv 00veMbl U NI0UAOU NOBEPXHOCIELL
2eoMempuiecKux mejl ¢ npuUMeHeHuem opmyi;

BLIYUCTAMb PACCMOAHUSL U Y2ilbl 8 NPOCMPAHCMEBE.

B noeceonesnoii ycusnu u npu uzyueHuu opyux
npeomemoe:

UCNOIL3068AMb CEOUCMBA 2EOMEMPUYUECKUX usyp OIS
peutenuss 3a0ay NPaKkmu4ecko20 Xapaxkmepa u 3a0ay u3
opyeux obacmett 3HAHUL




pealIbHBIMH KU3HEHHBIMH 00bEKTaMHU U
CUTYalUsIMU;

HCIIOJIb30BaTh CBOMCTBA
IPOCTPAaHCTBEHHBIX T€OMETPUUYECKUX
Guryp Uit perieHrs TUMOBBIX 3a/1a4
IPAKTHYECKOTO COJACPKAHUS;

COOTHOCHUTB IUIOIIAIU TIOBEPXHOCTEM
TeJ OAMHAKOBON (hOPMBI Pa3TUYHOTO
pa3Mmepa;

COOTHOCHUTBH OOBEMBI COCYIOB
OJIMHAKOBOM (pOPMBI pa3IMYHOIO pa3Mepa;

OLIEHHBAThH (HOPMY IPAaBUIBLHOTO
MHOTOTPaHHHKA TOCJE CIUJIOB, CPE3OB U
T.1. (ONpPEeAEATh KOJIUYECTBO BEPIIMH,
pedep U rpaHei MOTyYEeHHBIX
MHOTOTPaHHUKOB)

9. BekTOpHbI M
KOOP/JAUHATHI B
NMPOCTPAHCTBE

OnepupoBatb Ha 6a30BOM YpOBHE
MIOHATHUEM JICKapTOBLI KOOPIUHATHI B
IPOCTPAHCTBE;

HAXOJUTh KOOPJIMHATHI BEPIIUH Ky0a U
MPSIMOYTOJILHOTO MapaJijieienuie/1a

Onepuposams NOHAMUAMU 0eKAPMOBbL KOOPOUHAMbL 8
npoCmpancmee, eKmop, MoOyib 8eKmMopd, pageHCmeo
8EKMOPO8, KOOPOUHAMbL BEKMOPA, Y20l MeHCOY BeKMOopami,
CKANAPHOE NpousgedeHue 6eKmopos, KOJLIUHeapHbvle
8EKMOpb;

Haxoo0ums paccmosiHue mMexicoy 08yMs. MOYKAMU, CYMMY
BEKMOPOB U NPOU3eOeHUe BEKMOPA HA YUCTIO, Y20 MEHCOY
8eKMopamu, CKausipHoe npoussedenue, packiaobléams
8EKMOp NO 08YM HEKOJIUHEAPHBIM 8EKMOPAM,

3a0a6amuv NJIOCKOCMb YPasHeHUueM 8 0eKapmoeou
cucmeme KOOpOUHam,

pewams npocmetiuiue 3a0ayu 66e0eHUueM 8eKmMopHO20
bazuca

10. Ucropus
MaTeMAaTHKH

OnuceIBaTh OT/IEJIbHBIC BBIIAIOIIUECS
pe3yJIbTaThI, TOJIYUYEHHBIE B XOJI€ PA3BUTHS
MAaTEMATUKU KAK HAYKHU;

3HATh NPUMEPBI MATEMATUYECKHUX

Ilpeocmasnsimo 6xk1a0 8b10AIOUWUXC MAMEMAMUKOS 8
Ppassumue Mamemamury 1 UHbIX HAYYHbIX obacmell,
HOHUMAMb POJIb MamemMamuxu 6 pazeumuu Poccuu




OTKPBITUI U UX aBTOPOB B CBSI3H C
OTE€YECTBEHHON U BCEMUPHOU UCTOPUEH;

IMOHUMATh POJIb MATEMATUKU B
pasButuu Poccun

11. MeTtoanl
MaTeMaTHKH

[IprMeHSITh U3BECTHBIE METO/IbI IPU
PEILICHUU CTAaHAAPTHBIX MaTEMAaTUYECKUX
3a1ad4;

3aMeuaTh U XapaKTEPU30BaTh
MaTeMaTH4YECKUE 3aKOHOMEPHOCTH B
OKPY’KarolIEn NICHCTBUTEILHOCTH;

MIPUBOAUTH MPUMEPHI MATEMATHYECKHUX
3aKOHOMEPHOCTEN B IPUPOJIE, B TOM YHUCIIE
XapaKTEPU3YIOIIUX KPacoTy U
COBEPIICHCTBO OKPYXAIOIIETO MUPA U
IIPOU3BEJACHUN HCKYCCTBA

. Hcnonvzosamsb ocrosnvie memoobl 00Ka3amelbCmed,
npo8oOUMsb 00KA3amenbCMmeo U GblNOIHAMb
onpoegepoicenue;

NPUMEHSAMb OCHOBHbIE MeMOObl PeUleHUsi MAmemMamuyecKux
3a0ay;

HA OCHO8E MAMEMAMUYECKUX 3AKOHOMEPHOCMELL 8 NPUpooe
Xapakxmepuszo068ams Kpacomy u cO8epuLeHCmao
OKpYIICAIOWe20 MUpa U NPou38e0eHUll UCKYCcmed,

npuMeHsams npocmetiuiue nPoSpamMmHsle Cpeocmea u
INEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTNEMbL NPU
peuieHur Mamemamu4eckux 3a0ay

3. Conep:xanue TemM y4eOHOro npeamera «Maremaruka: ajredpa u Ha4YaJIa MATEMATHYECKOT0 AHAJIN3A,
reomerpus» ba3oBbiil ypoBeHb

3.1 Anredpa u HayaJla MATEMATHY€CKOT0 AaHAJIN3a
IToBTOpenue. Penienue 3a1a4 ¢ UCMONIb30BAHUEM CBOMCTB YUCEN U CUCTEM CUUCIIEHUS, IETUMOCTH, TOJIEH U YacTel, MPOLEHTOB,
MoyJelt uncen. Perenue 3a7a4 ¢ MCIOJIb30BAaHUEM CBOMCTB CTENEHEN U KOPHEH, MHOTOUYJICHOB, MPE0Opa30BaHUI MHOTOUJICHOB H
JTPOOHO-palMOHATBHBIX BRIpAXKEHUHN. PerieHune 3a1a4 ¢ UCMOIb30BaHUEM TPAIyCHOM Mepbl yriia. Moyis 4uciia U ero CBOMCTBA.
Pemenue 3a1a4 Ha IBU>KEHHE U COBMECTHYIO pabOTy C MOMOIIBIO IMHEHHBIX U KBaIPAaTHBIX YpaBHEHUI U UX cucTeM. Perenue
3a]1a4 ¢ MOMOLIBIO YHCIIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJIHOM NMEPEMEHHOM, C MPUMEHEHUEM U300paKEHUS YUCIIOBBIX
IPOMEKYTKOB. Perienue 3a1ad ¢ UCMoab30BaHUEM YUCIOBBIX PYHKIMI U UX rpadukoB. Hcrnonb3oBaHue CBOMCTB U rpadukoB

JMHENHBIX U KBaIPATUIHBIX (QYHKIIUMA, 00paTHON MPONOPIUOHATHHOCTU U (DYHKITHH

HEPABEHCTB.

. I'paduaeckoe pereHne ypaBHEHHUH U

Tpuronomerpuueckasi OKpPY:KHOCTb, paouannas mepa yena. CHHyC, KOCHHYC, TAHT€HC, KOMAaH2eHC TTPOU3BOIBLHOTO yTIa.
OCHOBHOE TPUTOHOMETPUIECKOE TOXKICCTBO U CICACTBUS U3 HET0. 3HAYCHUS TPUTOHOMETprudecKux GyHKiui 1yist yriios 0°, 30°,

45°,60°, 90°, 180°, 270°. (

080UIHO20 apeyMeHma.

pan). Dopmynvi Cr0NHCEHUS MPULOHOMEMPULECKUX DYHKYUL, opmynbl npusederus, hopmyvl




Hyan pyHKIHN, MPOMEKYTKH 3HAKONMOCTOSIHCTBA, MOHOTOHHOCTDh. HanbompIiee 1 HauMeHbIlee 3HaYeHHe (PyHKIINU.
[lepuonuueckue GyHKIMU. YeTHOCTh U HEUETHOCTh QYHKIMI. CrodicHble hyHKyuu.

Tpuronomerpuyeckue pyHKuMU . Dynkyus . CBolicTBa u rpaduKy TPUTOHOMETPUUYECKUX (PYHKINNA. APKKOCHHYC,
apKCHUHYC, apKTAHT€HC YHCIA. APKKOMAH2eHC Yucia.

IIpocreiilne TpUroHoMeTpuYeckue ypaBHeHus. PerieHue TpUroHoMeTpuiecKux ypaBHeHul. Qopammusie mpueoHomempuieckue
@yHryuu, ux ceoticmea u epaguxu. Pewenue npocmeniuux mpuecoHOMempuyeckKux HepageHcms.

CreneHb ¢ AelCTBUTEJBHBIM IOKa3aTeJIeM, CBOICTBA CTENECHH.

IIpocreiimme noka3zarelbHbIe YyPABHEHUS] M HepaBeHCTBA. [lokazarenbHas QyHKIUA U €€ CBOMCTBA U rpaduK.

Jlorapu¢m uncia, cBoiicTBa jJorapudma. Jlecaruunsiii torapudm. Yucno e. Hamypanwvusiii 1ocapugm. llpeodbpazoBanue
jgorapuMUYecKuX BbipakeHuil. Jlorapupmuveckne ypaBHeHusl 1 HepaBeHCTBA. Jlorapudmuueckas GpyHKINS U €€ CBOMCTBA U
rpaduxk.

CrenenHas GpyHKuMs U ee cBoiicTBa M rpaduk. MppanuonaibHbie ypaBHEHUs. Memoo unmepeanog 0isi peuieHus HepageHcms.
lIpeobpazosanus epagpuxos hyHkyuil: cosue 60016 KOOPOUHAMHBIX OCEl, PACMANCEHUE U CoHcamue, OmpaiceHue OmHOCUMenIbHO
Koopounamuwix ocell. I paguueckue memoowl peuieHus ypagHeHutli u HepaseHcmas. Peulenue ypasHeHuil u HepageHcms, co0epIHcaujux
nepemenHy1o noo 3HaKom mooys. Cucmemvbl NOKA3AMENbHBIX, 102APUPDMUYECKUX U UPPAYUOHATbHBIX YypasHeHul. Cucmembl
NOKA3amebHbIX, 102apuhMuiecKux HepaseHcms. Bzaumuo oopamuvie ¢hynkyuu. I paguxu é3aummno obpammvix

@ynxyuti. Ypasnuenus, cucmemol ypagHeHuli ¢ napamempom.

IIpousBoanas pynkuumn B Touke. KacarenpHas k rpadpuky pyHkiuu. ['eometpuyeckuili U pU3nyecKuid CMbICH MPOU3BOTHOM.
[TpousBoHbIE r1eMeHTapHbIX GyHKUUN. [Ipasuna ougpepenyuposanusn. Bmopas npouzeoonas, ee ceomempuieckuil u guzuieckul
cmolen. Tlonarre o HenmpepbIBHBIX QyHKIMAX. TOUKHM 3KCTpeMyMa (MakcuMyma 1 MUHUMyMa). MccnenoBanue 351eMeHTapHbIX
(GYHKIMI Ha TOUKH SKCTpeMyMa, HauOoJIbllIee M HaMMEHblIIee 3HaueHUe ¢ MOMOILbIO TPOU3BOIHOMN. [locmpoenue epaghuros
@dyHKyull ¢ nomowbro npouseooHvIx. lIpumenerue npou3so0HOU NPU peueHuu 3a0au.

IlepBooOpa3uas. [lepsooobpasmusie snemenmapuulx hyukyuil. Ilnowaow kpusonunetinou mpaneyuu. @opmyna Horomona-
Jletionuya. Onpedenennulil unmezpan. Beiuucienue niowaoeti n10CKux ueyp u 00vemos mei 8paujetus ¢ NOMOWbI0 UHmezpand.
3.2 T'eomerpus

IloBTOpenue. Pemienue 3aau ¢ npruMeHEHUEM CBOMCTB (pUTyp Ha MIOCKOCTH. 3a7aur Ha 1I0Ka3aTeIbCTBO U MOCTPOCHUE
KOHTpIpuMepoB. Mcnoib30BaHue B 3a/1a4ax NPOCTEUIINX JJOTUUECKUX NIpaBuJl. Pelenue 3a1a4y ¢ UCIoiab30BaHUEM TEOPEM O
TPEYroJIbHUKAX, COOTHOLIEHUH B MPSAMOYTOJIbHBIX TPEYTrOJIbHUKAX, (PaKTOB, CBA3AHHBIX C YEThIpEXyrojJbHUKamMu. Perienre 3aaau ¢
UCIIOJIb30BaHUEM (PaKTOB, CBSI3aHHBIX C OKPYKHOCTSIMHU. Perienne 3a1a4 Ha u3MepeHus Ha MII0CKOCTH, BBIYUCIIEHUE JUTUH U
wiowaaei. Pewenue 3adau ¢ nomowbio 6eKmMopos u KOOpOUHam.



Harasinnas crepeomerpusi. Durypsl u ux uzoo0paxenus (ky0, nmupamuaa, npusma). OcHOBHbIe NOHAMUS CHepeoMempul U ux
ceoucmea. Ceuenus Ky0a u TeTpasJipa.

Touka, mpsiMasi ¥ IOCKOCTh B MMPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU U CJICICTBUS U3 HUX. B3auMHOE pacnoyioxKeHue NpsSMbIX U
mIocKocTel B mpoctpancTse. [lapaniesbHOCTh NPAMBIX M IUIOCKOCTEN B MpocTpaHcTBe. M300pakeHue mpocTermx
MIPOCTPAHCTBEHHBIX (PUTYP HA MIOCKOCTH. PaccTossHmst Mexmy ¢purypaMmu B IPOCTPAHCTBE.

Yriasl B npocrpancTe. [lepneHIMKyIsIPHOCTD NPAMBIX U IJIOCKOCTEI.

[Tpoexrust purypsl Ha WIOCKOCTh. [Ipu3HaKky MeprIeHIUKYIISIPHOCTH MPSAMBIX U TJIOCKOCTEH B MPOCTPAHCTBE. Teopema o Tpex
MEPIEHIUKYIISIpaXx.

Mmuororpannnkmn. [lapannenenunen. CoiicTBa npsiMoyrojsHoro napamenenunena. Teopema [Tudaropa B npoctpancrse. [Ipuzma
u upamuia. [IpaBunbHas nupamuaa v npaBuibHasg npusMa. [Ipsmas nupamuaa. DIeMEHThI MPU3MbI U TUpaMuibl. Beraucienue
9JIEMEHTOB NMPOCTPAHCTBEHHBIX GUTYp (pedpa, TuaroHaiu, yribl).

Tena Bpamenusi: UIMHIP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO UJIMH/IPA, IPSIMOTO KPYTOBOTO KOHYCA.
N300pakeHne Ten BpallleHHsl Ha INIOCKOCTH. [Ipedcmasnenue o6 yceuenHoMm KOHyce, ceueHus KOHyca (napanieibHoe 0CHO8AHUIO U
npoxooswee uepe3 8epuiuny), cedenuss YUIuHopa (napaniieivbHo u nepneHouKyIapHo ocu), cedyenus wapa. Pazeepmka yununopa u
koHyca. I[Ipocmetiuiue komoOuHayuyu MHO202PAHHUKOG U MeJl 8PAUeHUsl MeHCOy COOOU.

IL1omaas NOBEPXHOCTH MPABUILHON MUPaMHUJIbI U IPSIMOM TTpu3MbL. [loniaas moOBEpXHOCTH NPSIMOTO KPYTOBOTO IUJIMHAPA,
MPSIMOTO KPYTrOBOI'O KOHYCA U IIapa.

IHonsitue 06 00beme. O0BEM MUpaMUAbl U KOHYCA, MPU3MBI U ITuIuHApa. O0beM miapa.

Ilooobnwie mena 6 npocmparncmeae. COOTHOIICHUS MEXTY TUIOIIAASMU TTOBEPXHOCTEN M 00BbeMaMu TTOI00HBIX TEll.

BekTopbl 1 KOOPAUHATHI B MpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpPA HA YKCIIO, YTOJI MEXKI1Y BEKTOPaMHU.
KonnuneapHble 1 KOMIUIaHapHBIE BEKTOPBL. CKansApHOe npousgedenue 6ekmopos. Teopema o paznodiceHuu 6eKkmopa no mpem
HexomnaanapHuim eekmopam. CranspHoe npouzgedenue 6eKkmopos 6 koopounamax. lIpumenenue 6ekmopoe npu peuwienuu 3a0ay Ha
Haxooicoenue paccmoanul, OIul, niouwjaoeu u 06vemos. [leudcenus 6 npocmpancmee: napaiiesbHbulil NepeHoc, YeHMPAalbHAs
CUMMEmMPUsL, CUMMEMPUs OMHOCUMENbHO naockocmu, nogopom. Ceoticmea 0gudicenuil. Ilpumenenue 08udicenuti npu peueHuu
3a0a4. ¥YpasHnenue niockocmu 6 npocmpancmee. Ypaeuenue cghepvi 6 npocmpancmee. Popmyna 07151 GbIYUCTEHUSL PACCMOAHUS
MedHcoy mouKamu 8 npoCmpaHcmae.

3.3 BeposiTHOCTD U cTaTUCTHKA. PadoTa ¢ JTaHHBIMHU

IloBTOpenue. Pemenue 3a1a4 Ha TaOIMYHOE U rpaduuecKoe npeicTaBieHue JaHHbIX. VICoib30BaHNe CBOMCTB U XapaKTEPUCTHK
YHUCJIOBBIX HAOOPOB: CPEIHUX, HAMOOIBINIETO M HANMEHBIIIETO 3HAYCHUS, pa3Maxa, Oucnepcuu.

Pewenue 3a0au na onpedenenue uacmomol u 6epoAmMHOCMU cobbimulil. Bvluucnenue eposmuocmetri 8 onvblmax ¢ pagHOB803MONCHbIMU
nemMeHmapHuiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem Komounamopuxu. Pewenue 3a0ay Ha evluucieHue 8eposimiocment



He3a8UCUMBIX COObIMUL, NPUMEHeHUe QOopMYIbl CIoNHCeHUs: eposimHuocmel. Peulenue 3a0au ¢ npumeneruem ouazpamm Jiinepa,
oepesa éeposimuocmetl, popmynvl bepuynnu.
Yenosnas eeposmnocme. [lpasuno ymmnoscenus geposmuocment. opmyna noaHou 6eposmmHocmu.
Juckpemusie cryuaiinvie senuyunsl u pacnpeoenenus. Hezasucumvole cnyyaiinvie genuuunvl. Pacnpeodenenue cymmsl u npouzgeoemuis
HE3A8UCUMBIX CTIYUAUHBIX BETUYUH.
Mamemamuueckoe oxxcudanue u oucnepcust Ciyyaunou seauyunsvl. Mamemamuueckoe oxcudanue u OUCNepcust CyMmbl CIYUaAtiHbIX
seauyun. I eomempuueckoe pacnpedenenue. bunomuanvroe pacnpeoenenue u e2o ceolicmaa.
Henpepuignvie cayuatinvie senuuunvl. llonsmue o nnomuocmu eepossimuocmu. Pasnomepnoe pacnpeodenenue.
Ilokazamenvroe pacnpedeneHue, e2o napamempeoi.
lonusmue o nopmanenom pacnpeodenenuu. Ilapamempol HopmanvHo2o pacnpedenenus. llpumepul cryuyaunbix 6eIUdUH, NOOYUHEHHbIX
HOPMAIbHOMY 3aKOHY (NOSPEUHOCMb U3MEPEHUL, POCH YelloseKa).
Hepasencmeo Yeowviuesa. Teopema bepruynnu. 3akon 6onvuiux yucen. Bolbopounsiii Memoo uzmepenus eeposmuocmeti. Ponb 3akona
OoLUIUX YUCeN 8 HaYKe, Npupooe U oowecmae.
Kosapuayus osyx cnyuatinvix eenuuun. Ilouamue o koaghguyuenme xoppenayuu. Coemecmubie HAON00eHUs 08YX CLYYAUHBIX
senuduH. Buibopounviii koagguyuenm xoppenayuu.

4. TemaTnuyeckoe MJIAHUPOBAHUE C YKA3aAHHEM KOJNYECTBA YaCOB, 0TBOJAMMbIX HA OCBOCHHU € KAKI0H TeMbI

MaremaTuka: ajaredpa ¥ Hayajla MATEeMATHYECKOI0 AaHAJIN3a, reomerpus. ba3osrblii yposenb 10 kiace

Tembl ypokos Kos-Bo yacoB
Yucnosbie pyHknuu 9 yacos
Omnpenenenne yrcnoBoil pyHkuu. CrocoObl ee 3aaaHus 3
CoiicTBa (hyHKIMH 3
Ob6parHas pyHKUHUS 3
Tpuronomerpuyeckue GyHKIHHU 26 4acoB
YucnoBasi OKpYKHOCTb 2
Yucnoast OKpy>KHOCTh HA KOOPAMHATHOM INTIOCKOCTH 3
K/paboma Nel «Hucnosasn okpyscHocnb) 1
Cunyc n kocuHyc. TaHreHC M KOTaHIe€HC 3
Tpuronomerpuueckre GyHKIMU YUCIOBOIO apryMEHTa 2
TpuronomeTrpudeckne GYHKIMU YTIIOBOTO apryMeHTa 2
DopMyIibl TPUBEICHUS 2
K/paboma Ne2 «Onpedenenue mpuzonomempuueckux QyHKyuii 1
Oynkuus Y =Ssin X, e€ cBoiicTBa u rpaduk 2




OyHKIMSA Y =COSX, €€ CBOMCTBA U rpaduk

[Mepuoauynocts GyHKIMIA Y =SiN X, Y = COSX

[IpeobpazoBanue rpaguKOB TPUTOHOMETPUYECKUX (PYHKIUH

Oynkuuu Y =1gx, Yy = Ctgx, ux cBoiicTBa u rpaduku

K/paboma Ne3 «I'paghuku mpuzonomempuueckux Qynxyuii»

PRI DN PN

IMapaJjuieqbHOCTH NPSIMBIX U IUIOCKOCTe 16 yacos

HapaJ'IJ'IeJ'IBHOCTB IIPSAMBIX, HpHMOfI U IIJIOCKOCTH

B3anMHOe pacnonokeHue NpsAMbIX B IIPOCTPAHCTBE. YTOJI MEXAY IIPSIMBIMHU.

K/pabomaNed «llapannenvnocms npamoit u naocKkocmuy

20mun

[TapannenpbHOCTh MIIOCKOCTEN

Tetparap u mapannenenumnes

O6o0maromuit ypox

K/pabomakNe5 «Ilapannenvnocmey niockocmeit)

NI

Tpuronomerpnueckue ypapuenuss 10 yacos

APKKOCHHYC U pellleHUe ypaBHEHUH COS X = a

ApPKCHHYC W pelIeHUE YpaBHEHH SN X = a

ApKTaHTEHC U pelieHre ypaBHeHU! IgX = a. APKKOTaHIeHC a U pelIeHre ypaBHeHU CigX = a .

TpUroHOMETpUYECKUE YPABHEHHUS

K/pabomaNe6 « Tpuconomempuueckue ypagHeHusn»

R PINN

IIpeoGpa3zoBaHusi TPUTOHOMETPHYECKUX BbhIpaxeHuil 15 yacos

CHHYC ¥ KOCHHYC CYMMBI (pa3HOCTH )apryMeHTa

TaHreHc CyMMBI M Pa3HOCTH

DopMyIIbl JBOMHOTO apryMeHTa

[Ipeobpa3oBaHyue CyMM TPUTOHOMETPUUECKHUX (DYHKIIMI B IPOU3BEICHHE

K/pabomaNe7 «Ilpeobpazosanus mpucoHoMempudecKux ulpaxcenuin)

[Ipeo6pa3oBanue npousBeieHUN TPUTOHOMETPUYECKUX (PYHKIUN B CYMMY

NP W WIN>

ITepneHIMKYJIAPHOCTH NPSIMBIX H ILTOCKOCTEl 17 yacoB

IlepneHMKyISIPHOCTD NPSIMOM U TNIOCKOCTH

[lepneHIUKYIsIp M HAKJIOHHAS. YT0JI MEXY NPSIMOM U IIIOCKOCTBIO

JIByrpanHsbIi yroi. [lepneHuKynsipHOCTb IIIIOCKOCTEN

O6o06maromuit ypok

K/pabomaNe8 «Ilepnenouxynapuocme npamvlx u na0cKocmeil»

[l ol E > Ko (6] ]

IIpoussoanas 31 yac

YucaoBkIe MOCIEA0BATEILHOCTH U UX CBOICTBA. Hpez[eﬂ MMOCJICA0OBATCIIbHOCTH.




CyMMa 6€CKOHEYHOI Te€OMETPUIECKON MPOrPeCcCUn

[Ipenen pyHkumuu

OnpeneneHne Npou3BOIHON

Brraucnenne IIPOU3BOJHBIX

K/pabomaNe9 «Boruucnenue npouzeo0Hvix»

YpaBHeHHe KacaTelbHOW K TpaduKy QYHKIUU

[IpumeHeHre Mpou3BOIHOM K UCCIICIOBAHUIO QYHKITUN

ITocTpoenue rpadgukoB GyHKIMI

K/pabomaNelO «llpumenenue npouszeoonwvix»

[TpuMeHeHne NPOU3BOIHOM J1JIs1 OTBICKAHHUS HAUOOJIBLIET0 U HAUMEHbBILEr0 3HaUeHU HenpepbIBHON
(GYHKIMU Ha TPOMEKYTKE

WP WWINFRPWWWIN

33.,[[21‘{1/1 Ha OTBICKaHHE HAuOOJIBIINX U HAUMEHBIIINX 3HAYECHUI BEJTHYUH

w

K/pabomaNell «Haubonvuiee u naumeHnvuiee 3Ha4eHus yHKyuu)

N

Mmuororpaniuku 12 yacon

[TonaTne MHOrOrpansuka. Ilpuzma

[Tupammna

HpaBI/IJ'IbeIe MHOI'OI'DAHHUKH

O6o0maromuit ypok

K/pabomaNel2 «Mnozozpannuxkuy

PR Ww

IloBTOpEHME,

MartemaTuka: aﬂreﬁpa H HAYAJa MATEMATHYE€CKOIo aHa/in3a, recoMeTpu.

ba3osbliii yposenb 11 kiace

Ha3Banne TeMbI

KoanuecTBOo 4acoB

Crenenu u kopHu. CreneHHass QyHKIUSA 12 yacoB

IlonsTue KOpPH: N-CTCIICHHU.

DyHKIWS BUIA y = Vx ,CBOMCTBA, TpaduK

CaolicTBa KOpHS N-CTENEHMU.

[TpeoOpazoBanme BeIpaXKEeHUHN, CONEPKAIINX PaJTUKAITBI

K/paboma Nel «Cmenennaa pynxuyusy

O0001IeHYE TTIOHATHS O ITOKA3aTelle CTEHEeHU

CrenenHble (YHKIIMU, UX CBOWCTBA U TpaduKu

WWFRWWwW wiN

BekTophl B IpOCTpaHCTBE 6 yacos

[ToHsiTHE BEKTOpa B MPOCTPAHCTBE




CrnosxkeHre U BEIYUTAHHE BCKTOPOB. VMHOXEHIE BCKTOpA Ha YHUCJIO

N

KoMmIutaHapHbI€ BEKTOPBI

N

3auer

-

Meton KOOpAMHAT B ITPOCTPAHCTBE

11 yacoB

KOOpI[I/IHaTBI TOYKH M BECKTOpA.

CxasnsipHOE IPOU3BE/ICHHUE BEKTOPOB.

Penrenue 3amau

K/ paooma Ne2«Memoo koopounam)

RS

IlokazaTenbHas U Jorapupmuyeckasi QyHKUHHU

29yacoB

ITokazarenbHast QyHKIIMSI, €€ CBOMCTBA U Irpaduk

Iloka3zaTennHBIC YpaBHCHMA 1 HCPABCHCTBA

K/paboma Ne3«Ilokazamenvnaa pynKkyusy

[Tonsitre norapudma

Jlorapudmuueckas QyHkuus, cBoiicTBa U rpaduk

CoiicTBa norapudmon

Jlorapudmuueckue ypaBHeHUS

K/ paboma Ned«/lozapughmuueckan pynkyusny

Jlorapudmuueckue HepaBeHCTBA

Hepexoz[ K HOBOMY OCHOBAHHIO

[Tpown3BoiHas MOKa3aTeNbHOM U Jorapupmuueckoil GyHKIui

K/ paboma Ne5«llpousso0nan nokazameavHoll u 102apumuieckon GynKyuiy

RPWINWRFRWWW N R W

Iuaunap, KOHYC, map

13 yacoB

Hummeap

Konyc

Cdepa.

Pemenue 3agau

K/ paboma Neb«[ununop, konyc, wiap»

PR, OWww

IlepBooOpa3Hasi U MHTErpaJ

8uyacos

ITepBooOpazHas

OnpeneneHHblil HHTErpai

K/ paboma Ne7«llepsoobpasnas u unmezpany

| w

O0BeMBI TeJI.

15 yacoB

O0BeM NpsIMOYTOJIbHOTIO NapaJleenunesa.

OOBeM npsiMOi TPU3MBI U IUIIMHJIPA

O6beM HaKJIOHHOM MPU3MBI, MUPaMHJIbI U KOHYCa

O06mwem 1mapa, miomaas chepst

Al WIN




Pemnrenne 3anau

K/ paboma Ne8«O6vembt meny

[

JJIeMeHThI MATEMATHYECKON CTATHCTUKH, KOMOMHATOPUKH M TEOPUH BEPOSITHOCTH

15 gyacoB

Cratuctuueckas 00pabOTKa JaAHHBIX

HpOCTCﬁHIHC BCPOATHOCTHBIC 3aJa4u

CoueraHus U pa3MelleHus

dopmymna bunoma HeroToHa

CrnyyaiiHble COOBITHS U UX BEPOSITHOCTH

K/ paboma Ne9 «Inemenmot KomoOunamopuxuy

RPIWIN W WW

YPaBHeHI/Iﬂ U HEPABCHCTBA M UX CUCTEMBbI

20 yacoB

PaBHOCWJIBHOCTH ypaBHEHUH

OO0111e MeTOoIbl peleHusl ypaBHEHU N

PemreHre HepaBEHCTB ¢ OAHON TEPEMEHHOMN

ypaBHeHI/IH 1 HCPABCHCTBA C IBYMS ICPECMCHHBIMU

Cucrembl ypaBHEHUH

ypaBHeHI/IH M HCPABCHCTBA C IIapaMCTpaMH

K/ paboma Nel() «Ypasnenusn u nepasencmea

NIWERINRWIN

HTorosoe noBropeHue 7 wacoB+ 17
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