YACTHOE OBIIEOBPA3OBATEJBHOE YUYPEXJIEHUE
«APYT'AS HIKOJIA»
HOY «APYI'AA HIKOJIA», 1. [1lepmb)

PACCMOTPEHO: COI'JIACOBAHO:
Ilemgarornueckuii coBeT 3amectuTenb gupekropa mno Y BP
ITpotokom Ne 13 «29%%2@23 T.
oT «29» aBrycra 2023 1. (\ O.I'. [Torop
\ %
PABOYAS ITPOIT'PAMMA

no Marematuke (Ajredpa u HavaJjia anajau3a, I'eomeTpus)
nas ygamuxces 10-11 kiaaccon
Ha 2023-2024 y4eOHblii roj

Yuurenp MaTeEMaTHKH:
XoxJyoBa Anekcanapa BagumoBHa

ITepmb, 2023 r.



Coaep:xanue

1. TIOSICHUTEIIBHAS BATTHCKR ..\ vveennnseeeennnneeeanneeeennneeeannneeeannnnns 3
2. TlnanupyeMblie Pe3YTBTATHI OOYUCHMS ...uvvvennreennreeennneennneennnenns 6
SR 070 (5750 ¥:13 1 (1101511, (1 v: R U 22

4. TemaTHyecKOe MJIAHUPOBAHUE C YKa3aHUEM KOJIMYECTBA YacoB .....20



1. ITosicHUTEJILHAA 3AMUCKA

Pabouass mporpamma mpeamera «Marematuka: anrebpa M Hauaia
MaTEeMaTHYeCKOr0  aHajuu3a, TreoMeTpusn»  (0a30BBIi  YpPOBEHb)  00s3aTENbHOMN
npeaMeTHon oOmacth «Martematnka u  HWHQOpPMATHKa» I CPEAHETO OOIIero
oOpa3zoBaHusl pa3paboTaHa Ha OCHOBE:

HopMaTHBHBIX JOKYMEHTOB:

«3akoH 00 obpazoBanuu B PO» 273-®3 ot 29.12.2012 ;5

denepanabHbI TOCYJapCTBEHHBIN 00pa30BaTEbHBIA CTAHAAPT CPEAHETO OOIIETO
obpazoBanus (IIpukaz MunuctepcTBa oOpazoBaHusi U Hayku Poccuiickoit deneparnuu
or 17.05. 2012 1. Ne 413 «O06 yTBepxiaeHuu GHeaepaibHOrO0 TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CpelHero oodiiero ooOpazoBaHus» (3aperucTpUpOBAHO
Muntoctom P® 07.06.2012 1. Ne 24480), B pen. [IpukazoB MunuctepcTBa 00pa3oBaHus
n Hayku PO ot 29.12.2014 1. Ne 1645, or 31.12.2015 1. Ne 1578, ot 29.06.2017 1. Ne
613);

[TocTranoBiieHne ['J1aBHOTO rOCYIapCTBEHHOTO CAaHUTApHOro Bpayda Poccuiickon
®eneparuu ot 29.12.2010 r. Ne 189 (pen. ot 25.12.2013 r.) «O0 yTBepxkAcHUU
CanlluH 2.4.2.2821-10 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TPEOOBAHMS K YCIOBUSAM U
opraHuzanuu oOydeHHsl B 001Ieo0pa3oBaTeIbHBIX YUPEKIAECHUAX» (3aperucTpupoBaHO
B Muntocre P® 03.03.2011 r. Ne 19993), (8 pen. Usmenenuér No 1, yTB.
ITocranoBienneM ['JaBHOrO TroCyIapCTBEHHOIO CaHUTApHOro Bpauda Poccuiickon
®epnepanuu ot 29.06.2011 r. Ne 85, U3menenuit Ne 2, yTB. [loctanoBneHnuem I'naBHOrO
rocyJIapCTBEHHOTO caHUTapHOro Bpaua Poccuiickoit ®@enepamuu ot 25.12.2013 1. Neo
72, U3menenuit Ne 3, y1B. [locTaHoBineHueM [ 1aBHOro rocyAapCTBEHHOTO CAHUTAPHOTO
Bpaya Poccuiickoit deneparuu ot 24.11.2015 1. Ne 81);

[Ipukaz MunucrepcTBa oOpazoBanusi u Hayku Poccuiickoit deneparuu ot
31.03.2014 r. Ne 253 «OO6 ytBepxkaeHun PDenepaibHOro MepeyHs Y4eOHUKOB,
PEKOMEHAYEMBIX K HCMOJb30BAHUIO NP peaiv3alid HUMEIOIIUX TOCyAapCTBEHHYIO
aKKpeIUTalni0 00pa30BaTeNIbHBIX MPOrpaMM HavyaJIbHOTO OOLIEro, OCHOBHOTO OOUIETO,
cpeaHero obmiero o6pazoBanus» (B ped. [IpukazoB MunucrepcTtBa oOpa3oBaHUsl U
Hayku P® ot 08.06.2015 r. Ne 576, ot 28.12.2015 1. Ne 1529, ot 26.01.2016 . Ne 38,
ot 21.04.2016 1. Ne 459, o1 29.12.2016 1. Ne 1677);

C yuéroM nH(DOpMaAITMOHHO-METOANYECKIUX MaTePHUAJIOB:

[IpumepHas ocHOBHasi oOpasoBaTelibHas MporpaMMa CpeaHero oO0Iero oOpa3oBaHUS
(fgosreestr.ru).

B coorBercTBUM ¢ npuHATON KoHuenuuei pa3BuTus MaTeMaTu4ecKoOro
o0pa3zoBanus B Poccuiickoii @enepanum, MmaTeMaTHIECKOEe 00Opa30BaHUE PEIIACT, B
YaCTHOCTH, CIEAYIOUIUE KIIFOUEBbIE 3a/1aUu:

—  IPEIOCTaBIATh KAKIOMY OOYYarOMIeMyCsl BO3MOKHOCThH JIOCTHIKCHHUSI YPOBHS
MaTeMaTUYeCKNX 3HAHWUW, HEOOXOAMMOTro JUIsl JaJbHEHINEW YCICNTHOW KU3HU B
0OIIIECTBEY;

— «obecreunBaTh HEOOXOJIMMOE CTpPaHE YMCIO BBITYCKHUKOB, MaTeMaThuecKas
NOJrOTOBKA KOTOPBIX JOCTAaTOYHA [JIsi MPOAOJKEHHUS OOpa3oBaHUA B Pa3IUYHBIX
HallpaBJICHUSIX M I [PAKTUYECKOW JIESITENBHOCTH, BKIIIOYAas IMPENOJAABaHHE
MaTEeMaTUKH, MaTeMaTHYeCKUEe HCCIeAoBaHus, padoTy B cdepe HHDOpMAIMOHHBIX
TEXHOJIOTUU U JIp.»;



— «B OCHOBHOM o00meM # cpemHeM o0meM oOpa3oBaHUM HEOOXOIUMO
PEIyCMOTPETh MOATOTOBKY O0YYArOIINXCS B COOTBETCTBUH C MX 3alIPOCAMH K YPOBHIO
MOJIFOTOBKHU B c(hepe MaTeMaTHIeCKOTro 00pa30BaHUsD.

CoOTBETCTBEHHO, BBIACISAIOTCS TPU HAIIpaBJICHUs TpeOOBAaHUM K pe3yibTaTaM
MaTeEMaTUYECKOT0 0OPa30BaHMUSL:

1) mpakTUKO-OPUCHTHUPOBAHHOE MAaTEMaTHYECKOe OOpa3oBaHWE (MaTeMaThKa s
KU3HU);

2) MaremaTtuKa JUIs UCTIONIb30BaHUs B MPOEeCcCui;

3) TBopYecKoe HampaBJiICHUE, HA KOTOPOE HAIICJCHBI T€ OOYYaroUIHecs, KOTOPbIE
IUIAHUPYIOT 3aHUMATHCS TBOPUYECKOW M MCCIENOBATENbCKON paboTOl B 00s1acTh
MaTeMaTHKH, PU3UKU, IKOHOMUKH U APYTUX 00JIACTAX.

JTH HANIPABJICHUA PEAJIM3YIOTCH B ABYX 0JI0KaX TpeOOBaHMH K pe3y/ibTaTaM
MaTeMaTH4eCcKoro odpa3oBanus (0a30BbIii YyPOBEHb U YIJIYy0JICHHbIH YPOBEHb)

Ha 6a3oBoM ypoBHe:

—  Brimyckuuk Hayuumcea 8 10-11-m kinaccax: juist HICHOIB30BaHMS B TOBCEIHEBHOM
KU3HU M 00€CTeueHHs] BO3MOXKHOCTH YCIEIIHOTO MPOJOJDKEHUS 00pa3oBaHUs IO
CIIEHHAIBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM UCIIOIb30BAHUEM MATEMATUKH.

— Bwimyckauk noayuum eo3modxicnocmsv nHayuumsca B 10-11-m kmaccax: s
Pa3BUTHUSI MBIIUICHUS, WCIOJIb30BaHUSA B IIOBCEJIHEBHOM >KU3HU M OOECIICUCHUS
BO3MOXXHOCTH YCIICIIHOTO TMPOJAOJIKEHUSI O00pa30BaHMUs MO CHEHUAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIATHBIM UCIIOIH30BAaHUEM MATEMATUKHU

[{enu ocBoeHUs MporpaMMbl 6230BOT0 YPOBHSI — 00eCcTieYeHUE BO3MOKHOCTH
WCMOJIb30BaHUS MATEMAaTUYECKUX 3HAHUM U YMEHUI B TOBCEHEBHOM KU3HU U
BO3MOXHOCTH YCHEIIHOTO TIPOIOJKEHUSI 00pa30BaHUs IO CHEIUATBLHOCTSM, HE
CBSI3aHHBIM C MPUKJIAJHBIM UCIIOJIB30BAHUEM MaTeMaTUKH. BHYyTpH 3TOro ypoBHS
BBIJICTISIFOTCS IBE€ PA3JIMUHbIE IPOTPAMMBL: KOMHREHCUPYIOuwias 0a306as U 0CHOBHASA
oazoeas.

IIporpamma no MaremaTnke Ha 0a30BOM YPOBHe IIpEAHA3HAUCHA IS
0o0y4Jaronmxcsi CpeHel MIKOJIbI, HE UCTIBITHIBABIITNX CEPhE3HBIX 3aTPY/IHECHUI Ha
MPEAbIIYIIEM YPOBHE 00yUCHUSI.

OOGyuaromuecsi, OCyIIECTBIAIONME 00yueHue Ha 0a30BOM YPOBHE, JIOJKHBI
OCBOUTH O0IIME MAaTEMAaTHYECKHUE YMEHHUS, HEOOXOAUMBIE JJIsI )KU3HU B COBPEMEHHOM
00111eCTBE; BMECTE C TEM OHU IMOJYUYarOT BO3MOXKHOCTh U3yUYHUTh MPEAMET TIIyOXKe, C
TEM, YTOOBI B TAJIbHEHIIIEM TTPU HEOOXOUMOCTH U3ydaTh MAaTEMATUKY JJIs
po¢heCCUOHAIBHOTO TPUMEHEHHUS.

B 3aBrucHMOCTH OT ypOBHS NpOrpaMMbl OOJIBIIE WJIM MEHbIIIE BHUMAHUS
VACNSIETCS] YMEHUIO paboTaTh MO aIrOpUTMY, METO/IaM IMOMCKa allTOPUTMa U
OTIPEICTICHHUIO TPAHUI TPUMEHUMOCTH aJITOpUTMOB. TpeboBanus, chopMyIupoBaHHBIC
B pazzene «I'eomeTpusi», B 00JbILIEH CTETIEHU OTHOCATCS K Pa3BUTHIO
MPOCTPAHCTBEHHBIX NMPEICTABICHUN U TPaPUUIECKIX METOJI0B, YeM K (hOpMaTbHOMY
OTIHCaHUIO CTEPEOMETPUYECKUX (DAKTOB.



Y4eOHbIi IUIAH Ha HM3YYEeHHE MATEeMATHKH: aJredOppl MW Haval
MaTeMAaTH4eCKOr0 aHajIu3a, TreoMeTpuM Ha yruayOjgeHHom ypoBHe B 10— 11
KJIACCAX OTBOJMT:

10 ximacc — 6 yacoB B Hegemo/ 210 yaca B roj;

11 xnacc — 6 gacoB B Henenro/ 204 vaca B ro.

Ntoro 414 yuyeOHBIX 4acoB.

Tekymunii KOHTPOJb M IPOMEKYTOYHAs aTTECTAlMS OCYIIECTBISIOTCS B
cooTBeTCcTBUM ¢ «lloyoxkeHneM 00 OCyIECTBIEHUU TEKYILEro KOHTPOJIS yCIEBAEMOCTH
Y IPOMEXKYTOYHOM aTTecTalMy 00yJarmuxcs, ux Gopmax, NepUOAUNIHOCTU U MOPSIIKE
IIPOBEIACHUS.

TGKYIHHf/'I KOHTPOJIb OCYHICCTBILICTCA C LCJIBIO IIPOBCPKU CTCIICHH M KAa4YCCTBA
YCBOCHUS MAaTCpHadjlda B XO0AC €TI0 U3YUCHHA B CICAYIOIINX (bopMax: CaMOCTOATCJIBHBIC,
IIPOBCPOYHBIC 1 KOHTPOJIBHBIC pa6OTBI, TCCTBI, 3a4YCThI, IIPOCKTHI.

[IpomexxyTouHass arrecTanys OCYIIECTBISIETCS C LEJIBIO NPOBEPKH CTEIIEHU U
KauecTBa YCBOCHHs MaTepuajia IO pPe3ysbTaTaM H3yYEeHHsI COJEpKaHUs ydeOHOTO
MpeAMEeTa B CIEAYOMMNX (hopmax:

10 kyacc — craHgapTU3MpOBaHHAs! MUCbMEHHAs paboTa;

11 kmacc — KOHTpoJIbHAS paboTa.

['ocynapcTBeHHass WTOroBas arTeCTalMsl MPOBOJAUTCS B COOTBETCTBHUH C
3aKOHO1aTEeIILCTBOM PD.



2. llnanupyemsie pesyabrarbl ocBoeHuss OOII (1u4HOCTHBIE,
MeTanpeAMeTHbIE U NIPeIMEeTHbIE) HA YPOBHE CPeHero o0uero o0pa3oBaHus

«MaremaTuKa: aﬂreﬁpa H HAYaJa MaTEMAaTHIECCKOIo aHa/in3a, recoMeTpus»

2.1. JInuHOCTHBIE Pe3yJIbTAThI:

— OpueHTamusl OOydYalIMXCS Ha pealn3aliilo TMO3WTUBHBIX  JKU3HEHHBIX
MEePCIEKTUB, WHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTP U CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEIEICHUIO, CIIOCOOHOCTh CTaBUTh LIETH U CTPOUTH KU3HCHHBIC
TIJIaHbL;

— TOTOBHOCTbH M CIIOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO U CAMOBOCITUTAHUIO
B COOTBETCTBHH C OOIIEYECIIOBEUESCKHUMH IICHHOCTSAMH W WACAlaMH TPaKIaHCKOTO
00I11eCTBa;

— HPABCTBEHHOE CO3HAHUE W TOBEJICHHE Ha OCHOBE YCBOCHMSI OOIIEYEIIOBEUECKHUX
IIEHHOCTEH, TOJEPAaHTHOTO CO3HAHUS U TIOBEICHUS B TOJHUKYJIBTYPHOM MHpE,
TOTOBHOCTH U CIOCOOHOCTU BECTH JUAJOr C JIPYTUMH JIIOJABMH, JOCTUTaTh B HEM
B3aMMOTIOHUMAaHM, HAXOAUTH OOIIHUE IIeJIM U COTPYAHUYATD JJIsl KX JOCTHXKEHUS,

— TPUHATHE TyYMAaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKHUTEIbHOE U
n00posKeNnaTeIbHOE OTHOIIICHUE K IPYTOMY Y€JI0BEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— pa3BUTHE KOMIIETCHIIMH COTPYJHHYECTBA CO CBEPCTHHKAMH, JCTHBMH MIIAJIIETO
BO3pacTa, B3POCIBIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO IMOJE3HOU, YueOHO-
HCCJIEIOBATEILCKOM, TPOCKTHOM U IPYTUX BUAAX JACATEIHHOCTH.

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMCHHOMY YPOBHIO DPa3BHUTHS HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BIIAJICHUC
JOCTOBEpHON HWH(pOpPMAIEH O TEPEIOBBIX TOCTIKCHHSIX M OTKPBITHUSX MHUPOBOW W
OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTpPOWCTBE MHpa
M 00I111eCTBa;

— TOTOBHOCTb U CIIOCOOHOCTH K 00Opa30BaHHIO, B TOM YHCJIE CaMOOOPa30BaHHUIO, Ha
MPOTSDKEHUM BCEU JKM3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIICITHON MPO(EeCCHOHAIBHOM M O0IIECTBEHHOM JIeATEILHOCTH;

— OCO3HaHHBIM BbBIOOp Oyaymiell mpodeccuu Kak IMyTh M CIOCO0 peanu3aluu
COOCTBEHHBIX )KH3HEHHBIX TJIAHOB,;

— TOTOBHOCTH OOYYarONIUXCs K TPYAOBOH MpodheCCHOHATBLHOW NEATEILHOCTH KaK K
BO3MOYKHOCTH YYacTHsl B PCIICHWW JIMYHBIX, OOINECTBCHHBIX, TIOCYJIapPCTBEHHBIX,
00I11IeHAITMOHABHBIX MPOOJIEM;

— TMOTPEOHOCTH TPYAWTHCS, YBAXKCHHUE K TPYAYy € JIOAIM TpyHaa, TPYAOBBIM
JTOCTIKCHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHUE K Pa3HBIM
BHJIaM TPYJIOBOH JIEITEIILHOCTH,

— TOTOBHOCTb K CaMOOOCIYyXMBaHWIO, BKJIIOYas OOy4YEeHHWE U BBIMOJHEHUE
JIOMAIITHUX 00S3aHHOCTE.

— (usnueckoe, SMOIMOHAIBHO-TICUXOJOTUYECKOE, COIMAIbHOE OJaromnoiayyue
oOydJarormmxcsi B JKH3HH 0OO0pa3oBaTENbHOW OpraHU3AIMH, OIIyIICHHE JACThMHU
0€30MacHOCTH U MICUXOJIOTHYECKOT0 KoMpopTa, HHPOPMAIIMOHHOM 0€30MacHOCTH.



2.2. MeranpeaMeTHbIe pe3yabTaThl
MeTtanpeameTHbIe pe3yabTaThl OCBOEHUSI OCHOBHOM 00pa30BaTENbHON MPOTpaMMbl
NpeACTABJICHBI TPeMs IPyIIIaMH YHHMBEPCAIbHBIX Y4eOHbIX AeicTBuil (Y'Y /I):

2.2.1 PeryasiTuBHbIe YHHMBepcaJibHble yueOHbI€ el CTBUSA
BbinyCKHMK HAY4YHTCH:

— CaMOCTOSITEJIBHO ONpEAeNATh LEIH, 3aJaBaThb MapaMeTpbl U KPUTEPUHU, IIO
KOTOPBIM MOKHO OIPENEIUTh, YTO LENb JOCTUTHYTA;

— OILICHMBAaThb BO3MOJKHBIE TIOCJIEICTBUS JIOCTH)KEHHUS IIOCTABICHHOM L€l B
JESITEIbBHOCTH, COOCTBEHHON JKM3HM U JKU3HU OKPYKAIOIUX JIOAEH, OCHOBBIBASICh Ha
COOOpaX]EHUSIX ITUKU U MOPAJIH;

— CTaBuUTh U (opMynaMpoBaTh COOCTBEHHbIE 3ajaud B 00pa30BaTENIbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

— OLEHUBATh PECYpPChI, B TOM YHUCJIE BpeMs U JIpyrue HeMaTepHaJIbHbIE PECYpCHI,
HEO0OXOAMMBIE JUIsl TOCTUKEHUS TOCTABICHHOW LIETIH;

— BBIOMpaTh MyTh JOCTUKEHUS 1IEJIH, INIAHUPOBATh PEIICHUE MOCTABICHHBIX 3a/1ad,
ONTHUMU3UPYs MaTepUabHbIE U1 HEMaTepUaabHbIE 3aTPaThl;

— OpraHu3oBBIBaTh  3(PQPEKTUBHBIA TMOUCK PECYpPCOB, HEOOXOAMMBIX IS
JOCTH)KEHHUSI IOCTABIICHHOM 1IEJIH;

—  COIIOCTABJIATh IOJIYYEHHBIA pe3yJbTaT ACSATEIBHOCTH C IIOCTABJIEHHOMN 3apaHee
LENBIO.

2.2.2 Ilo3HaBaTe/IbHbIEC YHHBEPCAJIbHbIC Y4eOHbIE A1eHCTBUS
BbInyCKHMK HAYYHUTCH:

— WCKaTh W HaXOJUTh OOOOIIEHHBIE CIMOCOOBI pPEIICHUs 3a7ad, B TOM YHCIE,
OCYILIECTBIISATh Pa3BEPHYTHIM MH()OPMALIMOHHBIN MMOUCK U CTABUTh HA €T0 OCHOBE HOBBIC
(yueOHbI€ 1 TO3HABATENbHBIE) 334a4H;

— KPUTHUYECKH OIIEHHWBATh W MHTEPIPETUPOBATh MH(POPMAIIMIO ¢ Pa3HBIX MO3UIINH,
pacrio3HaBaTh M (PUKCUPOBATH MIPOTUBOPEYHS B MHPOPMAITMOHHBIX HCTOYHHKAX;

—  HCIOJb30BaTh pa3IuYHbIE MOJICIbHO-CXEMaTUUCCKHUE cpencTBa JUISt
MPEACTABJICHUSI CYIIECTBEHHBIX CBSI3€M M OTHOILICHWM, a TakXe MPOTUBOPECUUN,
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX UCTOYHUKAX;

— HaxOJIUThb W MPHUBOJIUTh KPUTHUUECKHUE APTYMEHTHl B OTHOIICHUM JEUCTBUN U
CYXIEHHUN IPyroro; CIOKOWHO M Pa3yMHO OTHOCUTBHCS K KPUTHUYECKHM 3aMEUaHUSIM B
OTHOIIIEHUH COOCTBEHHOTO CYXKJICHHS, pacCcMaTpUBaTh UX KaK Pecypc COOCTBEHHOIO
pa3BUTHS,

— BBIXOJIUTH 32 paMKH y4eOHOro TMpeaMeTa W OCYIIECTBIATH IIeJIeHANpaBICHHbBIN
MTOMCK BO3MOXKHOCTEH JIJII HMIMPOKOTO MEPEHOCa CPEICTB U CIIOCOOOB JIEHCTBUS;

— BBICTpauBaTh HWHIWBUAYAJIbHYIO O00pa30BaTEIbHYI) TPACKTOPUIO, YUHUTHIBAs
OTPAHUYEHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

— MEHATH U YJIEPKUBATh Pa3HbIE MO3UIINK B TO3HABATEIBLHOMN JEATEIbHOCTH.

2.2.3 KoMMyHUKATHBHbIE YHHUBEPCAJIbHbIE yYeOHbIe 1eCTBUS
BbINnyCKHUK HAYYUTCH:
— OCYLUECTBJISITh JI€JIOBYX0O KOMMYHHMKAIIMIO, KaK CO CBEPCTHHKaMH, TakK U CO
B3pOCibIMU (Kak BHYTPHM OOpa30oBaTeIbHOM OpraHu3aliu, Tak U 3a ee IpelesiaMu),
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noaOupaTh MAPTHEPOB I JIEJIOBOM KOMMYHHUKAIIMM WCXOI W3 COOOpaKeHUU
PE3YIBTATUBHOCTH B3aUMOJICHCTBUS, & HE JIMYHBIX CUMIIATHIA,

— TMpU OCYIIECTBJICHUH TPYNIOBOW pabOThl OBITh KaK PYKOBOAWTENEM, TaK U
YICHOM KOMaHIbl B PAa3HBIX pOJIAX (TeHepaTop WACH, KPUTUK, HWCIIOJTHHUTENb,
BBICTYIAIOIIUH, SKCTIEPT U T.11.);

—  KOOPAWHHUPOBATH U BBIIOJHITH padOTy B YCIOBHUSX PEaTbHOTO, BUPTYATBLHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

—  Ppa3BEPHYTO, JOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJb30BaHUEM
aJICKBaTHBIX (YCTHBIX U TUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(M)IUKTOTCHHBIC CUTYaIlUU U MPEA0TBpaIiaTh KOHMOIUKTHI JO HX
aKTUBHOM (ha3bl, BRICTPAUBATh JCIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHKAIHIO, H30eras
JUYHOCTHBIX OICHOYHBIX CYXKICHUH.

2. 3. lIpenmeTHble pe3ybTathl. Ba3oBblii ypoBeHb
B cootBetcTBUM ¢ DI'OC COO, npeameTHbie pe3ynbTaThl ocBoeHus:t OOII Ha 6a30BOM
YPOBHE MPEACTABIEHBI IByMs IpylaMu: « BeITyCKHUK HAy4ynuTCs: — 0a30BBI YPOBEHBY,
«BBITyCKHUK MOJIyYUT BO3MOXKHOCTh HAYUUThCs — 0a30BbIN ypoBeHb». Kak u B
OCHOBHOM 00111eM 00pa30BaHuU, IpyIa pe3yibTaToB « BbIYCKHUK HAYYHTCS»
IpeJICTaBIsIeT COO0M pe3ybTaThl, TOCTUKEHUE KOTOPBIX 00ECIIEYNBAETCS YUUTENIEM B
OTHOILIEHUH BCEX 00YyYarOIINXCsl, BBIOPABIINX JaHHBIA ypoBeHb 00yueHus. ['pynna
pe3ysbTaToB « BBIMYCKHUK MOJIyYUT BO3MOKHOCTD HAYYHTHCSD> 00€CIIeUNBACTCS
YUUTEJIEM B OTHOUIEHUH YaCTH Han0oJiee MOTUBUPOBAHHBIX U CIIOCOOHBIX
oOyyJaroumxcsi, BBIOpaBIIMX JaHHBIN ypoBeHb 0OyueHus. [Ipu KoHTpoJie kauecTBa
o0Opa3oBaHus TPYIIA 3a1aHUM, OPUEHTUPOBAHHBIX HAa OLEHKY JOCTHUKEHUS
MJIaHUPYEMBIX PE3YIbTaTOB U3 0JI0KA «BBIMTYCKHUK MOTYYUT BO3MOXKHOCTD
HAy4HUThCS», MOKET BKIIIOUATHCSA B MaTepuaibl 010Ka « BBITyCKHUK HAY4YUTCS». ITO
MO3BOJIUT MPEIOCTABUTH BOBMOXXHOCTh 00yUYarOIIMMCS POAEMOHCTPUPOBATh
OBJIAJICHUE KaU€CTBEHHO MHBIM YPOBHEM JOCTUKEHUU U BBISBISATH JUHAMUKY POCTa
YUCJIIEHHOCTH Han0oJiee MOArOTOBJIEHHBIX 00YYarOInXCsl.

IIpuHIMNINATBHBIM OTJIMYHMEM Pe3yIbTATOB 0230BOr0 YPOBHS OT
pPe3yJbTATOB YIJIy0JE€HHOI0 YPOBHS SIBJISICTCH MX LeJeBasi HANPABJICHHOCTb.
Pe3yabTaTrhl 0a30B0r0 YPOBHS OPUEHTUPOBAHBI HA OOLTYI0 (YHKIIMOHAIBHYIO
IPaMOTHOCTb, MOJYyYE€HUE KOMIIETEHTHOCTEH /1JIs MOBCEHEBHOM KM3HU U OOLIETO
pa3BUTHS. JTa IPyNna pe3yJibTaTOB Npeanoaraer:
— NOHUMAaHUE NpPeIMETa, KJIFOUEBBIX BOMPOCOB U OCHOBHBIX COCTABJISIONINX JIEMEHTOB
M3y4aeMoil MpeaMeTHON 001acTH, YTO 0OECTIEUMBAETCS HE 3a CUET 3ay4YUBaHUs
ONpeaeIeHUI 1 MPaBUl, a MOCPEACTBOM MOJICIUPOBAHUS U MOCTAHOBKH MPOOJIEMHBIX
BOIIPOCOB KYJIbTYPbI, XapaKTePHBIX ISl JAHHOW NMpeIMeTHON 00nacTy;
— YMEHHE pelaTh OCHOBHBIE TPAKTUYECKHE 3a/1a41, XapaKTEPHBIE I UCIIOJIb30BaHUS
METOJ/IOB U MHCTPYMEHTApHUS JJAHHOM MpeIMeTHOM 001acTH;
— OCO3HaHUE PaMOK U3y4aeMoil MpeAMETHOI 001acTH, OTPaHUYEHHOCTH METO/I0B U
MHCTPYMEHTOB, TUITMYHBIX CBSA3EH C HEKOTOPBHIMU APYTUMHU OOJACTSIMH 3HAHMSL.

Ilpeomemmnuwie pezynomamal pazoena « BoinyCKHUK noayuum 603mo0x3#cHOCHb
Hay4umuca» HE BBIHOCATCSA HA UTOTOBYIO aTTECTALIMIO, HO IIPU 3TOM BO3MOYKHOCTb UX
JTOCTUKEHMSI JOJIKHA OBITh ITPEIOCTABIIEHA KaXA0My 00yYaroIeMycsl.
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ba3oBbliii ypoBeHb «IIpod1eMHO-QpyHKIMOHAIBbHBIE Pe3yJIbTAThD)

Ilesau ocBoeHust

|. BoINyCKHMK HAY4YHUTCSI

111. Boinycknuk nonyuum e03mosxncrnocmeo
Hayuumuycs

J111s1 UCTIOJIb30BaHUS B IOBCEAHEBHOM JKU3HM U
obecriedeHus BO3MOKHOCTH YCIEITHOTO

ﬂ]l}l paseumusl mblidleHUusl, UCNOJIb3068AHUA 6
NOBCEOHEBHOU HCU3HU U 0OecneyeHusi 603MOICHOCIU

npeaMera
IPOIOJKEHNS 00PAa30BaHUs 110 CIIEUUAIBHOCTAM, HE | YCNneuHo20 npoooixicenus 00pazoeanus no
CBSI3aHHBIM C NPUKJIAJHBIM HCIIO0Ib30BaHUEM CHeyuanbHOCMAM, He CEA3AHHbIM C NPUKIAOHBIM
MAaTEMATUKU UCNOIb308AHUEM MAMEMAMUKU
TpeboBanus k pesyjbTaTam
Pasnen I11. Betnycknuk nonyuum 603mosrcrnocmeo

|. BbIyCKHMK HAYYHUTCSA

HayuumscCn

1. D1eMeHTHI
TEOPUH MHOKECTB
Hu
MaTeMaTH4YeCKOoM

JIOTHKH

— OmnepupoBath Ha 6a30BOM YPOBHE' MOHATHAMM:
KOHEYHOE MHOKECTBO, 3JIEMEHT MHOKECTBA,
MOJAMHOKECTBO, IEpeceYeHre U 00beIMHEHUE
MHOYECTB, UACIIOBbIE MHOXECTBA Ha
KOOPJIWHATHOM MPSAMOM, OTPE30K, HUHTEPBAJI,

— OIepupoBaTh Ha 0A30BOM YPOBHE MOHSATHUSIMH:
YTBEPKIEHUE, OTPULIAHUE YTBEPKICHUS,
WMCTUHHBIC U JIO)KHBIC YTBEPKICHUS, IPUUNHA,
CJIeICTBHE, YACTHBIN CiTyuail 00111ero
YTBEPKICHUSI, KOHTPIPUMED;

— HaXOAWTh MepeceueHne u 00beAUHEHUE IBYX

—  Onepuposamv? noHAMUAMU: KOHEYHOE
MHOIHCECMBO, DIICMEHIMN MHOICECMEA,
HOOMHOMCECMBO, NepeceyeHue U 00beOUuHeHUe
MHOHCECMB, YUCTIOB8bIE MHONCECMBA HA
KOOPOUHAMHOU NPAMOLL, OMPE30K, UHMePBal,
NOJYUHMEPBATL, NPOMEICYMOK C 8bIKOIOMOLL
MOouKol, epaghuueckoe npedcmasietue
MHOIICECE HA KOOPOUHAMHOL NJIOCKOCTU,

—  onepuposamv NOHAMUAMU. YMBEPIHCOCHUE,
ompuyanue ymeepicoenuss, UCMUHHbLE U JT0JNCHbLE
YmeepocoeHUsl, NPUHUHA, cledcmaue, YacmHbiil
cayuail 0owe2o ymeepicoeHus, KOHmpnpumep;

! BHGCL M Jajee: pacrno3HaBaTh KOHKPETHBIC IIPUMEDPHI 06IIII/IX IIOHSTUH I10 XapaKTCPHBIM IIpU3HAKaM, BBIIIOJHATH ,HCfICTBPIH B COOTBETCTBUM C OIPEACIICHUCM U HpOCTeﬁmHMH
CBOICTBaMH HOHﬂTHﬁ, KOHKPETHU3NPOBATh IIPUMEPAMHU 06HII/I€ IIOHATHS.
2 3)1801: " JaJie€; 3HATb ONIPEACICHUC MMOHATHA, YMETh MMOSACHATH €TI0 CMBICJI, YMETDH UCIIOJIb30BAThH ITOHATHUE U €TO CBOMCTBaA Ipyu MPOBCACHNUN paccymneHHﬁ, peuiceHuun 3aga4.




MHOKECTB, IPEJICTABICHHBIX Ipauuecku Ha
YUCIIOBOM IIPSIMOM;

— CTPOWTH Ha YMCIOBOU NMPAMOU MOJIMHOKECTBO
YHUCJIOBOIO0 MHOXECTBA, 3aJaHHOE MPOCTEHIIIMMHU
YCIOBUSIMY;

— pacIio3HaBaTh JIOKHBIC YTBEPKICHUS, OIIIMOKHU B
paccyKIEHUAX, B TOM YUCJIE C UCIIOIb30BAHUEM
KOHTPIPHUMEPOB.

B noeceomnesnoit ycuznu u npu uzyueHuu opyzux

npeomemoa:

— HCHOJIB30BATh YMCIOBBIE MHOXKECTBA HA
KOOPAMHATHOM MIPSMOM JJIsl OTIMCAHUS PEaTbHbBIX
MIPOLIECCOB U SABJICHUMU;

— TMPOBOAMTH JIOTHUECKHUE PACCYKIACHUS B
CUTYAaLUSIX MOBCETHEBHOM KU3HU

npoeepsmsb NPUHAONIEHCHOCb dTIeMEHMA
MHOMCECMBY,

Haxooums nepecevenue u 00veouHeHue
MHOMCECM8, 8 MOM YUCle NPeOCmABIeHHbIX
epagurecku Ha YUCI080U NPAMOU U HA
KOOPOUHAMHOU NAOCKOCMU,

nPOBOOUNMb OOKA3AMENbHbLE PACCYIHCOCHUSL QL5
000CHOBAHUS UCTMUHHOCTNU YMBEPHCOCHULL.

B noeceomnegnoil yscuznu u npu uzyueHuu opyzux
npeomemog:

UCROIb308AMb YUCTIOBbLE MHOMCECMBA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NIIOCKOCMU 0151 ONUCAHUSL PEATIbHbIX NPOYECCo8 U
A6/1eHULL;

nPoBOOUMb OOKA3AMENbHbLE PACCYHCOCHUS 8
cumyayusix N08CEOHeS8HOU HCU3HU, NPU peuleHuU
3a0ay u3 Opyaux npeomemos

2. Yuciaan

BbIPasKeHUS

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHSIMHU:
11€J710€ YUCIIO, ACIMMOCTh YHCell, 0OObIKHOBEHHAS
po0Bb, AecATUYHAS IPOOb, PAIIMOHATIEHOE YUCIIO,
npuOIMKEHHOE 3HAUCHHUE YNCTIa, YaCTh, A0,
OTHOIIIEHUE, MPOIICHT, MOBBIIIICHUE U TTOHWKEHNE
Ha 33JaHHOE YKCJIO MPOIEHTOB, MACIITA0;

— OIepupoBaTh Ha 0A30BOM YPOBHE ITOHSATHSIMH:
JorapudM 4ucia, TPUTOHOMETpHUISCKas
OKPYKHOCTB, TpajJlyCHas Mepa yria, BeJIMUYNHA

yrJia, 3aIaHHOTO TOYKOU Ha TPUTOHOMETPUUECKOU

OKPYXHOCTHU, CHHYC, KOCUHYC, TAHTCHC U
KOTAaHI'CHC YI'JIOB, UMCHOIIIHX ITPOU3BOJIbHYIO
BCIIMYNHY,

C60000HO onepuposamv NOHAMUAMU. Yeloe
YUCT0, 0eIUMOCb YUCel, 0ObIKHOBEHHAS OPOOb,
decsmuunas Opoodwb, payUoOHAIbHOE YUCTO,
NPUOIUNCEHHOE 3HAUeHUe YUCA, YACmb, 00,
OmMHOULeHUe, NPOYEHN, NOBLIUEHUE U NOHUNICEHUE
HA 3a0aHHOe YUCI0 NPOYEHMO8, MACumao,
NPUBOOUMb NPUMEPLL YUCE C 3A0AHHBIMU
CBOUCMBAMU OEIUMOCTU

onepuposamv NOHAMUAMU. 102APUPM YUCIA,
MPUSOHOMEMPUYECKAST OKPYIHCHOCIb, PAOUAHHASL
U epadycHas mepa yena, 8eluduta yaia,
3A0AHHO20 MOYKOU HA MPULOHOMEMPUYECKOT
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BBITIOJTHATH apU()METHUECKHUE ICUCTBUS C IIEITBIMU
Y PaIMOHATLHBIMH YHACIIAMU;

BBITIOJIHATH HECJIOXKHBIE TPE0Opa30BaHUs
YHCJIOBBIX BBIPAKEHUH, COJEPKAIUX CTETICHH
quce, MO0 KOPHHU U3 YHUCEII, TUOO JToTapu(pMbl
YHCelT;

CpaBHUBATh pPaIlMOHAIbHBIE YHCIIa MEXKIY COOOi;
OIICHWBATh ¥ CPABHUBATH C PAIIMOHATLHBIMU
YHCJIaMU 3HAYCHHUS IETBIX CTETICHEH Hce,
KOpHEH HaTypaibHOM CTEIEHU U3 YUCe,
jorapuMOB YHCEIN B MPOCTHIX CIIydasiX;
M300pakaTh TOYKAMU Ha YUCIOBOM MPSIMOMA
1eJIbIe U PAIlMOHANIbHBIC YHCTIA,

M300pakaTh TOUKAMU Ha YUCIOBOM IPSIMOM
IEJIbIE CTETICHU YHCeN, KOPHU HAaTypaJbHOU
CTETICHU U3 YHCEJl, IOTapu(pMBbI YUCET B IPOCTHIX
CITy4Jasx;

BBITIOJIHATH HECIIOKHBIE TTPEOOPa30BaHUs 1IETbIX U
JTPOOHO-pAIMOHATBHBIX OYKBEHHBIX BBIPAKECHUIA;
BBIp@XaTh B MPOCTEUIITNX CIy4asiX U3 paBEHCTBA
OJIHY TIEPEMEHHYIO Yepe3 IPyTHE;

BBIYHCIIATH B MPOCTHIX CIIy4asiX 3HAUCHUS
YHUCJIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
OCYILECTBIISISE HEOOXOANMBIE MTOJCTAHOBKH U
npeoOpa3oBaHus;

M300pakaTh CXeMaTHUYECKU yTOJl, BETMYNHA
KOTOPOTO BBIpaKeHa B Tpagycax;

OILICHWBATh 3HAKH CHHYyCa, KOCUHYCa, TAHTEHCA,
KOTaHTe€HCa KOHKPETHBIX yTJIOB.

B noesceonesnoii scuznu u npu uzyuyenHuu opy2ux

OKDYIHCHOCMU, CUHYC, KOCUHYC, MAH2EeHC U
KOMAH2EHC Y208, UMEIOWUX NPOUZBOTLHYIO
GeNUYUHY, YUCIA e U TL;

8LINOJIHAMb apu@memuyeckue 0elucmeaus,
coyemas ycmHvle U NUCbMeHHble NPUEeMbl,
NpUMEHSS NpU He0OXO0OUMOCIU BbIYUCIUMENbHbLE
ycmpoucmea,

HAX00UMb 3HAYEeHUs] KOPHS HAMYPAaIbHOU
cmeneHu, cmeneHu ¢ payuoHaIbHbIM
nokazamesnem, 102apughma, ucnoiv3ys npu
HeobX00UMOCmU 8bIYUCTUMEIbHBLE YCMPOUCMBA,
NOIb308AMbCS OYEHKOU U NPUKUOKOU NpU
NPAKMU4ecKux pacuemax,

npo8OOUMb NO UIBECHHBIM (POPMYIAM U
npasuiam npeoopazosanusi 0YKEeHHbIX
8bIPAICEHUL, BKIIOUAIOUUX CIMENEHU, KOPHU,
J102apughmel u mpucoHomempuieckue QyHKyuu,;
Haxo0umsv 3HA4eHUs YUCI08bIX U OYKEEHHbIX
8bIPAdNCEHUL, OCYUECmEIss HeoOX00UMble
NOOCMAHOBKU U NPe0OPaA308aHUSL,

U300pasicams cxemamuyecku 2o, 6eIU4UHa
KOMOPO20 8bIPANCEHA 8 2padycax uiu paouaHax;,
UCNOIb308aMb NPU peuleHUU 3a0ay maoIuyHble
3HAUeHUs MPULOHOMEMPUYECKUX DYHKYULL Y2N08,
8bINOIHAMb NEPEBO0 GENUYUHBL Yela U3
PAOUAHHOU Mepbl 8 2PAadyCHYIO U 0OPAMHO.
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YUEOHBIX nPeOMenos:

BBITIOJIHSTH BBIUMCIIEHUS NP PEIIEHUN 33124
MPAKTUYECKOTr0 XApaKTEPa,;

BBITIOJIHATD MPAKTUYECKHUE PACUETHI C
UCITI0JIb30BAaHUEM TPU HEOOXOJIUMOCTHU
CIIPAaBOYHBIX MATEPHUAIOB M BEIYMCIUTEIIBHBIX
YCTPOMCTB;

COOTHOCHUTbH PEAbHBIE BEJIMUUHBI,
XapaKTePUCTUKU 0OBEKTOB OKPYKAIOIIETO MUpa C
VX KOHKPETHBIMHU YHCIJIOBBIMU 3HAYEHUSIMU;
VCII0JIB30BaTh METO/IbI OKPYTJICHHUS,
MPUOIIMKEHUS U TPUKUIKU TIPU PEIICHUN
IIPAKTUYECKUX 3a7a4 ITOBCEAHEBHOMN KU3HU

B noeceonesnoii ycusznu u npu uzyuenuu opy2ux
YueoHvIX npeomemos:

8LINOJIHAMb OCUCMBUSL C YUCTIO8bIMU OAHHBIMU NPU
peuleHuu 3a0ay npaKmu4ecko2o xapakmepa u
3a0a4 u3 paziudHulX obaacmeul 3HAHUL, UCHONb3YS
npu HeobXo00UMOCMU CNPABOYHbIE MAMEPUANbl U
8blUUCTUMENbHBLE YCIMPOUCMBA,

OYeHU8amnb, CPAGHUBAMb U UCNOTIb306AMb NPU
peuieHuy npaKmuyecKux 3a0ayd Yuciogvle
3HAYEHUsl PeabHbIX 6EIUYUH, KOHKDEMHble
YUCTI0BbLE XAPAKMEPUCTNUKU 00BEKMO8
OKpYyHcarowe2o mupa

3. YpaBHeHus "

HepaBeHCTBa

Periath TUHCHHBIC YpaBHECHHUS  HEPABCHCTBA,
KBaJIpaTHBIC YPABHCHHS,

peliarts jJorapuMUUCCKre ypaBHEHUS BUAA
log 2 (bx + €) = d m mpocTeiime HepaBeHCTBA
Buga log , X <d;

pelaTh oKa3aTelbHblE yPaBHEHHs, BUaa a ™ * °=
d (rme d MOKHO MPEACTaBUTD B BUJIE CTEIICHU C
OCHOBAHHUEM @) M MPOCTEHIIINE HEPABCHCTBA BUIA
a*<d (rme d MOKHO TIPEACTaBUTH B BHJIE

CTEIICHU C OCHOBAHUEM 4);.

MIPUBOJUTH HECKOJIBKO TPUMEPOB KOPHEN

Pewamo payuonanvuvie, noxazamenvhule u
nlo2apugpmuyeckue ypasHenus u HepaseHcmaed,
npocmeniuiue uppayuoOHaIbHble U
MPUOHOMempu4ecKue YPasHeHusl, HepageHcmad
U Ux cucmemsl,

UCNONIL3068AMb MEMOObl PeUeHUsl YPAGHEHUIL:
npuseoenue K 8Udy «NPouU38e0eHue pagHo Hy0»
WU «HACMHOE PABHO HYTI0Y, 3AMEHA
nepemMeHHbIX,

UCNONIL306aMb MEMOO0 UHMEPBAIO8 OISl PEULEHUS
HEePaBeHCms,

UCNONB308aMb 2paAPuUYecKuli Memoo 0s
NPUOTUINCEHHO2O PeeHUsl YPABHEHUL U
HepageHCma,

U3006padcamov Ha MpUSOHOMEMPUYECKOUL
OKDPYHCHOCIU MHONCECMBO PEUEHULl NPOCMeLiUUX
MPUSOHOMEMPUHECKUX YPABHEHULL U HEPABECHCNE,
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MIPOCTEUIIET0 TPUTOHOMETPUUECKOTO YPaBHEHUS
BHJa: sinX =4, COSX=a, tgx=a, ctgXx=a, rae
a — TabIMYHOE 3HAYCHHE COOTBETCTBYIOMIECH

TPUTOHOMETPUUECKON (DYHKIIUH.

B noeceomnegnoit ycuznu u npu uzyueHuu opyzux

npeomemoas:

COCTaBJISITh U PELIATh YPABHEHUS U CUCTEMBI
YPAaBHEHUM NIPU PELIEHUH HECITOMKHBIX

IMPAKTHUYCCKUX 3ada4

—  BbINOJIHAMb OMOOP KOPHEU YPAGHEeHUU UNU
peutenuti HepaseHCcms 8 COOmeemcmsuU ¢
OONOIHUMENbHBIMU YCIOBUAMU U 02PAHUYEHUSMU.

B noeceonesnoit scuznu u npu uzyueHuu opyzux

YUEOHBIX nPeOMemos:

— COCMasuamy U peuams ypaeHeHUsl, CUCIeMbl
YPasHeHUll U HePABeHCMBA NPU peuleHuU 3a0ay
Opy2ux yueoHvix npeomemos;

— UCNONIL308aMb YPABHEHUS U HepaBeHCMBEa Oisl
NOCMPOEHUs. U UCCLe008AHUSL NPOCMEUUUX
MamemamuyecKux mooenell peaibHblX CUmyayull
UNIU NPUKTIAOHBIX 3A0aY;

—  yMemb UHMePNpemuposams NOJYUeHHbII NPU
peutenuy YpasHeHUsl, HepaseHCmed Uil CUCHEMbl
pe3yaibmam, oYeHUu8ams e20 nPagoonoooodue 8
KOHMmeKcme 3a0aHHOU peanlbHOL CUMYayuu Ui
NPUKIAOHOU 3a0a4u

4. OyHKUUM"

OmnepupoBath Ha 6a30BOM YPOBHE MOHATHUSIMU:
3aBUCUMOCTH BEJIMYUH, (DYHKIIMS, apTYMEHT U
3Ha4YeHUE (QYHKIMU, 00JIaCTh ONpeeICHUS 1
MHOKECTBO 3HAYCHHUHN PYHKITUHU, TpaduK
3aBUCUMOCTH, TpapuK QyHKIINHU, HYIH QYHKIIUH,
MPOMEKYTKU 3HAKOTIOCTOSIHCTBA, BO3pAaCTaHUE Ha
YHCJIIOBOM ITPOMEKYTKE, yObIBaHNE HA YHCIOBOM
TIPOMEKYTKE, HAaNOOJIbITIICE M HAMMEHBIIICE
3HaueHHEe (DYHKIIMHM HAa YUCJIOBOM MMPOMEXKYTKE,
nepuoanyeckas (PyHKITUS, TIEPUOI;

orepupoBaTh Ha 6a30BOM YPOBHE MOHATHUSIMHU:
npsiMasi 1 oOpaTHasi TPOMOPIIMOHATIEHOCTh
JUHENHas, KBaipaTu4Hasi, Jjorapudmudeckas u

— Onepuposamv NOHAMUAMU. 3A6UCUMOCTb
BeNUYUH, DYHKYUS, APSYMEHM U 3HAYEHUe
@dyuKyuu, obacme onpeodenenus u MHONCECME0
3HaueHul QYyHKYuU, 2papux 3a8UcUMocmu,
epagux yHxyuu, Hyau QyHKyuLU, npomedcymrku
3HAKONOCMOAHCMBA, 803PACMAHUE HA YUCTIO80M
npomexcymre, Yovl8anue Ha YUci080M
npomedxcymie, Haubovbuiee u HaumeHvuee
3HA4eHue GYHKYUU Ha YUCTIO80M NPOMENCYMKeE,
nepuoouyeckas yHKyus, nepuoo, 4emHas u
HeuemHas QyHKyuu,

— onepuposamsv NOHAMUAMU. NPAMASL U 0OPAMHASL
NPONOPYUOHATLHOCHIb, TUHEUHAs, K8AOPAMUYHAas,
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nokasartenbHast PyHKINUN, TPUTOHOMETPUUECKHUE
byHKINH,

— pacrosHaBaTh rpauKy 3JIEMEHTAPHBIX (HYHKIIHIA:

IpsIMOM ¥ 0OpaTHOM MPONOPLIMOHAIBHOCTH,
JUHEWHOM, KBaJIpaTUIHOM, JIorapuhMHUIECKON U
NoKa3aTelnbHON (QYHKIUI, TPUTOHOMETPUUECKUX
byHKIUH;

— COOTHOCHTH IpapvKu d€MEHTAPHBIX QYHKIUI:
IPsIMOI 1 0OPAaTHOM POMOPLIMOHATILHOCTH,
JMHENHOM, KBaPaTUYHOM, JIOrapu(PMHUUECKON U
MOKa3aTeJIbHOM (PYHKIHA, TPUTOHOMETPUYECKHUX
byHKUIHA ¢ hopMysIaMU, KOTOPBIMU OHH 33/1aHbL;

— HaxoJuTh MO rpaduKy NpUOIHKEHHO 3HAUCHUS
(GYHKIUH B 331aHHBIX TOUKAX;

— OIpEeAeATh 1o rpaduKy CBOKWCTBA PYHKIUU
(HyJ1, IPOMEXYTKHU 3HAKOIOCTOSTHCTBA,
IPOMEKYTKA MOHOTOHHOCTH, HAMOOJBIIINE U
HAaMMEHbIIIME 3HAYCHUS U T.11.);

— CTPOUTH ICKU3 rpaduka PyHKIUH,
yIOBJIETBOPSIOLIEH PUBEICHHOMY Ha0Opy
yCJIOBUM (ITPOMEKYTKU BO3pacTanus / yObIBaHMUS,
3HaYeHHe (PYHKLIHU B 3aJaHHOU TOUYKE, TOUKU
KCTPEMYMOB H T.JI.).

B noeceonesnoii ycusnu u npu uzyueHuu opyzux

npeomemoas:

— ompenensarh no rpadukaM CBOMCTBA pealbHbIX
MIPOIIECCOB U 3aBUCUMOCTEN (HAaMOOJIbIINE U
HaUMEHBIITNE 3HAYCHUS, TPOMEKYTKU
BO3pacTaHUs U YOBIBAHUS, POMEKYTKH

Jloeapughmuyeckas u noKasamenbHas QyHKyuu,
mpueoHoMempuyecKue QyHKyuu;

— onpeodensamov 3HayeHue GYHKYuu no 3HA4eHuo
apeymenma npu pasiuyHulx Cnocooax 3a0aHus
dyukyuu,;

— cmpoums epaghuKu u3y4eHHuIX QYHKYULL

— OnuUCKHIBAMb NO SPAPUKY U 8 NPOCMEUUUX CTLYUASX
no gopmyne nogedeHue u ceoicmea QyHKyu,
Haxooums no epagpuxy GyHKyuu Hauboavuiue u
HaumMeHbuUue 3HAYeHUs1,

— cmpoumsv 3cKU3 epaghuxa yukyuu,
yooesiemeopsarowell npueeodeHHoMy Habopy
YCA08UTL (NPOMEIHCYMKU 803PACMAHUS/YObIBAHUS,
3HaueHue QYHKYUU 8 3a0aHHOL MOoUYKe, MOUKU
IKCMPEMYMO8, ACUMNIMOMbL, HYIU QYHKYUU U
m.o.);

— pewiams ypaeHeHus, npocmeiuiue Cucmembl
VPABHeHUll, UCNOJIb3YSL CBOUCMBA PYHKYUL U UX
epaguxos.

B noeceonesnoit scuznu u npu uzyuenuu opyzux

YUEOHBIX NPeOMemos:

— onpeodensams no 2pauKram u UCNoab308ams OJs
peutenus nPUKIAoOHbIX 3a0a4 COUCMBA PealbHbIX
npoyeccos u 3asgucumocmell (Hauborvuiue u
HauMeHbuue 3HA4eHUsl, NPOMENCYMKU
803pacmanus u yovleaHus yHKYuU,
NPOMEIHCYMKU 3HAKONOCMOAHCMEA, ACUMNINOMb,
nepuoo u m.n.);

—  UHMEPNpPemupo8ams C8oLCMea 8 KOHmeKcme
KOHKDPEMHOU NpaKmu4eckou cumyayuu,
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3HAKOTIOCTOSIHCTBA U T.I1.);
WHTEPIIPETUPOBATH CBOVCTBA B KOHTEKCTE
KOHKPETHOM NPAKTUYECKON CUTyalun

— onpeodenamuv no spagukam npocmeriuiue
Xapaxkmepucmuky nepuooudeckux npoyeccos 8
ouono2uu, IKOHOMUKe, My3blKe, paouUoCcsssu u op.
(amnaumyoa, nepuoo u m.n.)

5. DaeMeHTHBI
MATEMATHYECKOro

AaHaJIn3a

OmnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU:
IPOU3BOAHAs PYHKIMU B TOUKE, KacaTelbHAasl K
rpaduky QyHKIMHU, Tpou3BoAHAs QYHKIINY;
OTIPE/IETSATh 3HAUCHHE MTPOU3BOIHON DYHKIINU B
TOYKE 10 U300paKEHHIO KacaTelbHOM K rpaduKy,
IIPOBEJECHHOMN B OTOM TOUKE;

pelIaTh HECJIOKHBIE 3a/1a4d Ha IPUMEHEHUE CBSA3U
MEXKy IPOMEKYTKAMHA MOHOTOHHOCTH Y TOYKaMHU
KCTpeMyMa (QYHKIUH, C OTHON CTOPOHBI, U
IIPOMEXYTKAMH 3HAKOIIOCTOSIHCTBA U HYJISIMU
IPOU3BOJIHOM 3TON PYHKIIUU — C IPYTOM.

—  Onepuposamv NOHAMUAMU: NPOU3BOOHASL
@yHKYuU 8 mouke, KacamenbHas K 2paguxy
@dyHKYyuU, nPou3800HAsT PYHKYUU,

—  BBIYUCTIAMb NPOU3BOOHYIO OOHOUIeHA,
MHO20YNIeHA, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO
CYyMMbL PYHKYULL,

—  BBIYUCTAMb NPOU3BOOHBLE DNIEMEHMAPHBIX
dyHKYUL u ux KOMOUHAYUL, UCNONb3YS

CnpaeovHble mamepuaivl,

B noeceomnegnoit ycuznu u npu uzyueHuu opyzux
npeomemoas:
— TMOJB3YACH rpaduKaMu, CPaBHUBATH CKOPOCTHU

— uccnedo08ams 8 NPOCMeEUUX Cyuasx QyHKyuu Ha

MOHOMOHHOCHLb, HAX0O0UMb HAUbOIbUIUE U
HaumeHbulue 3HaYeHUs QYHKYUil, cmpoums

BO3pacTaHus (pocTa, MOBBILLIECHUS, YBEIUUEHUS U
T.I1.) WJIK CKOPOCTU yObIBaHMSI (T1aJICHUS,
CHIJKEHUS, YMEHBUICHUS U T.11.) BEJIMUUH B
peanbHBIX IPOLECCax;

COOTHOCHUTH I'pa)vK peajbHbIX MPOLIECCOB U
3aBUCUMOCTEN C X ONMHMCAHUIMU, BKIFOUYAIOIUMHU
XapaKTEPUCTUKU CKOPOCTU U3MEHEHUs (ObICTPBIN
pOCT, IJIaBHOE IOHW)KEHUE U T.I1.);

UCIOJIb30BaTh TpauKU peasibHbIX POLECCOB JIs
peleHus] HECIIOKHBIX MPUKIAIHBIX 3a/1a4, B TOM
YHClie ONpeaessis Mo rpaduKy CKOpOCTh X0/
nporecca

epaghuxru MHO204IeHO8 U NPOCMEUUUX
PAYUOHANLHBIX QYHKYULL C UCNONb308AHUEM
annapama Mamemamuiecko2o aHaiu3d.

B noeceonesnoii ycusnu u npu uzyueHuu opyux

YUEOHBIX npeomMemos:

— pewiams npukiaoHsie 3a0a4u u3 6uUoa02Ul,
@QUIUKU, XUMUU, IKOHOMUKU U OPY2UX NPEOMEMO8,
CB8A3AHHbIE C UCCIe008aHUEM XAPAKMEPUCTNUK
PEAbHbIX NPOYECCO8, HAX0HCOEHUEM HAUOOTLUIUX
U HAUMEHbUWUX 3HAYEHUU, CKOPOCMU U YCKOPEHUS
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um.n.,

unmepnpemuposantb NOJIYy4€HHble pe3ylbmamabl

6. CraTucruka n
TeopHus
BEPOSATHOCTEI,
JIOTUKA U

KOMOMHATOPHKA

— OmnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMU
ONHCATEJIbHBIMU XaPaKTEPUCTUKAMHU YHCIIOBOTO
HaOopa: cpenHee apudmMeTuIecKoe, MearaHa,
HauOoJIbIIee M HANMEHbIIEe 3HAUCHUS;

— OIepupoBaTh Ha 0230BOM YPOBHE MOHSATUSIMHU:
4acTOTa U BEPOSITHOCTb COOBITUS, CITy4alHbIN
BBIOOD, OMBITHI C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

— BBIYUCIIATH BEPOATHOCTU COOBITUN HA OCHOBE
MOJICUETa YKCIIa UCXOJIOB.

B noeceonesnoit ycuznu u npu uzyueHuu opyzux

npeomemoas:

— OILICHUBATh U CPABHUBATH B MPOCTHIX CIyYasIX
BEPOSITHOCTU COOBITUI B pEabHOW KU3HH;

— 4YHUTaTh, COMOCTABISATh, CPABHUBATb,
WHTEPIIPETUPOBATH B MPOCTHIX CIIyYasix peasibHbIC
JTaHHBIE, MIPEACTaBICHHbIC B BUJI€ TAOMII,

auarpaMm, rpaguKkoB

Hmemsv npedcmasnenue o OUCKpemHuvLX U
HENnpepvl8HbIX CAVUAUHBIX GETUYUHAX U
pacnpeoeieHusx, 0 He3a8UCUMOCIU CIYYAUHbIX
GeNUYUH,

umMems npedcmasienue 0 Mamemamuyeckom
0HCUOAHUU U OUCHEPCUU CTYUAUHBIX GEIUYUH,
umems npedcmaeienue 0 HOpMAaibHOM
pacnpeoeneHuu u npumMepax HopMaibHO
PAcnpeoeieHHbIX CYUAUHBIX 8eTUYUH,
HOHUMAMb CYMb 3aKOHA OONbUIUX YUCeT U
8b100POUHO20 MEMOOA UMEPEHUS.
8eposimHocmel;

umemsv npedcmasieHue 00 YCl08HO
8EPOSAMHOCMU U O NOJIHOU 8EPOSIMHOCMU,
NPUMEHSAMb UX 8 peuleHuU 3a0ay,

uMems npeocmaegierue 0 8ANCHbIX YACTHBIX
8U0aX pacnpedeneHUuli U NPUMEHSIMb UX 8 peuleHUU
3a0au,

umMems npedcmasgienue o0 KOpperayuu Cay4atiHblx

8eUYUH, O TUHEUHOU pecpecCull.

B noeceonesnoii srcuznu u npu uzyuenuu opyzux
npeomemoa:

BbIYUCIIAMDb UJIU OYEeHUBAMb 6EPOAMHOCMU
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coObIMULL 8 PeanbHOU HCUSHU,

8b1OUPAMb NOOX00sUUE MEMOObL NPEOCMABIEHUS.
u 06pabomxku OAHHLIX;

YMemb peuams HeCl0dCHble 3a0aiu Ha
npumMeHeHue 3aKoHa OOIbUUX YUce 8
COYUONO2UU, CIMPAXOBAHUU, 30PABOOXPAHEHU,
obecneuenuu 6e30NACHOCMU HACENeHUs 8

qpe36wqaﬁnmx(nunyauuﬂx

7. TekcTOBBIC

3adavaun

PemiaTe HECI0KHBIE TEKCTOBBIC 331441 Pa3HbIX
THUIIOB;

aHAM3UPOBATh YCIOBHE 3aa4H, TIPH
HEOOXOJMMOCTH CTPOUTH JIJIS €€ PeIICHUS
MaTEMaTUYECKYI0 MOJICIb;

MOHUMATh ¥ UCTIOJIB30BaTh JIJIsl PEIICHUS 3a1a9u
uH(OpMaIUIO, TIPEICTABICHHYIO B BUJIC
TEKCTOBOM M CHMBOJILHOM 3aIIMCH, CXEM, TaOJIHII,
UarpaMm, rpaukoB, PUCYHKOB;

JIEHCTBOBATH IO AJITOPUTMY, COJEPIKAIIEMYCS B
YCIIOBHH 33/1a4H;

WCITOJIB30BATh JIOTHYECKUE PACCYKIACHUS TIPH
peIIeHUH 3a1a9H;

paboTath ¢ M30BITOYHBIMU YCIOBUSMU, BEIOUpAS
13 Bcel nH(popMaIuu, JaHHbIC, HEOOXOMMBIC
JUTSL pEIIeHUs 3a/1a4H;

OCYIIECTBJIATH HECIIOXKHBIN Iepedop BO3ZMOKHBIX
penieHu, BBIOUpas U3 HUX ONTUMAJILHOE TI0
KpUTEpHUsIM, CHOPMYTUPOBAHHBIM B YCIIOBHH;
aHATM3UPOBATh U HHTEPIIPETUPOBATH

Pewambv 3a0auu pasnvix munos, 6 mom uucine
3a0ayu NOBLIULEHHOU MPYOHOCIU,

8b10UPAMb ONMUMATILHBIU MEMOO peleHUs
3a0ayu, paccmampueas pa3iuyHvle Memoobl,
CMpoums MoOelb peulerus 3a0adu, nPosoOUmMs
00Ka3amenbHble PACCyIHCOCHUSL,

pewams 3a0aqu, mpedyroujue nepebopa
8apuUanmMos, nposepKuU Ycao8uil, 8blbopa
ONMUMATBLHO20 pe3yibmama,
AHATUZUPOBATNL U UHIMEPNPEMUPOBANY
pe3yIbmamsl 8 KOHmMeKcme yClo8usl 3a0adu,
8b10UPAMb peulenus, He NPOMuUsopeyauue
KOHMeKCcmy,

nepesooumsv npu peueHuu 3a0a4u UHpopmayuio
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MOJIyYEHHBIE PEIICHHS] B KOHTEKCTE YCIOBHS
3aJlauu, BEIOUpATh PELICHUs, HE TPOTUBOPEYAILIHNE
KOHTEKCTY;

pelaTh 3aJa4 Ha pacyeT CTOMMOCTH HOKYIIOK,
yCIIyT, TIO€3/10K U T.IL.;

pelIaTh HECIOXKHbIE 3a]au, CBA3AHHBIE C
JIOJIEBBIM Y4aCTHEM BO BIJIaJICHUU PUPMOIL,
PEANPUATAEM, HEBUKUMOCTBIO;

peuaTh 3aja4M Ha MPOCThIE MPOLIEHTHI (CHCTEMBI
CKUJIOK, KOMUCCHH) U Ha BBIYMCIIEHUE CIOAKHBIX
MPOLICHTOB B Pa3JIMYHBIX CXEMaX BKJIAJIOB,
KpPEIUTOB U UIIOTEK;

pelaTh NpakTUUeCKUe 3a1a4uu, TpeOyromme
VCITOJIB30BAaHUSI OTPULIATEIIbHBIX YUCEN: Ha
OIIPEEIICHUE TEMIIEPATYPHI, HA ONPEACIICHNAE
MOJIO’KEHUSI Ha BpEMEHHOM ocH (710 Hallleil 3pbl U
MOCJIE), Ha IBM)KCHHE JICHEKHBIX CPEACTB
(mpuxon/pacxoj), Ha ONpeAesICHNuE
TJTyOUHBI/BBICOTHI U T.I1.;

UCIIOJIb30BaTh MOHATHE MacITada st
HAXOXKJEHUS PACCTOSHUN U JUIMH HA KapTax,
IJIaHaX MECTHOCTH, IJIAHAX TIOMEILECHHH,
BBIKPOMKaX, MpU paboTe Ha KOMIIbIOTEPE U T.II.

B noeceounesnoii scusnu u npu uzyueHuu opyzux

npeomemoe:
penaTh HECIOKHBIC TPAKTHYECKHE 3a1a4H,
BO3HHMKAIOIINE B CUTYAITUSIX MIOBCETHEBHOM KU3HU

U3 0OHOU opMbl 8 OpY2Yyio, UCNOIb3YS NPU
Heobxooumocmu cxemul, madauysl, epapuxu,
ouazpammol,

B noeceonesnoii ycusnu u npu uzyueHuu opyzux

npeomemoas:

—  pewamv npakmuyecKue 3a0a4u u 3a0ayu u3

opy2ux npeomemos

8. 'eomeTpus

OmnepupoBath Ha 6230BOM YPOBHE MTOHSATUSIMU:
TOYKa, IpsAMas, IJIOCKOCTh B MPOCTPAHCTBE,
MapaAJUIETbHOCTD U NEPIEHAUKYIISIPHOCTD MPSIMBbIX

— Onepuposamsb NOHAMUAMU. MOYKA, NPAMAZ,
NJIOCKOCMb 8 NPOCMPAHCMEe, NapallelbHOCMb U

nepl’leHauKleﬂpHOCWlb NPAMbBIX U ngOCKocmeu”;
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1 IJIOCKOCTEH;

— pacmno3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB
(mpu3ma, nupamMuaa, NPSIMOYTOIbHBII
napasuiesienune;, Kyo);

— u300paxaTh u3ydaembie (PUTYpPHI OT PYKHU U C
MPUMEHEHUEM MTPOCTHIX YEPTEIKHBIX
UHCTPYMEHTOB;

— Jenath (BBIHOCHBIC) IJTIOCKUE YEPTEKU U3
PUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYpP: BU]T
CBEpXY, COOKY, CHU3Y;

— W3BJEKAaTh UHPOPMAIIUIO O TPOCTPAHCTBEHHBIX
reoOMeTpUYECKUX (Urypax, npejcTaBIeHHYIO Ha
YyepTekax u pucyHKax;

— TpuMeHATh Teopemy [ludaropa npu BeIYKUCICHUN
AJIEMEHTOB CTEPEOMETPUUECKUX PUTYD;

— HaXOJUTh OOBEMBI U IUJIOIIAIA MOBEPXHOCTEN
MPOCTEUIITNX MHOTOIPAaHHUKOB C IPUMEHEHUEM
hopmy;

— pacmno3HaBaThb OCHOBHBIE BUJIbI TEJ BpallleHUS
(xoHYC, IMIMHAP, cdepa U map);

— HaXOJUTh OOBEMBI U TIJIONIAIA TOBEPXHOCTEN
MPOCTEUIITNX MHOTOTPAHHUKOB U TEJI BPAILICHUS C
npuMeHEeHUEM (HOpMYII.

B noeceomnegnoit ycuznu u npu uzyueHuu opyzux

npeomemoas:

— COOTHOCHUTH a0CTPaKTHBIE TEOMETPUIECCKUE
MOHATHUS U (PAKTHI C peaTbHBIMU )KU3HEHHBIMHU
00BEKTaMH U CUTYAITUSIMU;

— MCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (PUTYP IS pellIeHHs] TUTTOBBIX

NpUMeHsAMbs OJisl peuleHus 3a0ay 2eoMempuyecKue
Gaxmol, ecau ycio8us npuUMeHeHust 3a0anbl 8
A6HOU hopme;

pewams 3a0a4u Ha HAX0XHCOeHUe
2eoMempudecKux 8eiuduH no 0opa3yam uiu
aneopummam,

oenams (8bIHOCHbBIE) NAOCKUE UEPMENCU U3
PUCYHKOB 00BEeMHBIX hucyp, 8 mom yucie
pucosamo 6uU0 ceepxy, COOKy, Cmpoums ce4enus
MHO202PAHHUKOB,

U3BIEKAMb, UHMEPNPemuposams u
npeobpazosvieams UHDOPMAYUIO O
2eoMempudecKux husypax, npeocmasieHHyo Ha
yepmeogicax;

NPUMEHSAMb 2eoMempuiecKkue hakxmol 0
peuteHus 3a0ay, 8 Mom Yucie npeonoaacarouux
HeCKOJIbKO WA208 PeuleHus;

ONUCHIBAMb B3AUMHOE PACNOJIONCEHUE NPIMBIX U
NJI0CKOCmell 8 NPOCMPAHCmee;

Gdopmynuposams c80UCMEa U NPUHAKU pueyp;
00KA3bI8AMb 2eOMeMPUYECKUE YMBEPIHCOCHU;
61a0emsb CMaHOapmuoll Kiaccugpuxayuetl
NPOCMPAHCMBEHHBIX ueyp (MUpamuobsl, npusmbl,
napanienrenuneowvl),

Haxooums 06vembl U NIOUAOU NOBEPXHOCELL
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3aJia4 MPAaKTUICCKOI0 COACPIKAHUA,

— COOTHOCHUTSD IIOIaau HOBerHOCTeﬁ TCJI

OJIMHAKOBOM (pOPMBI pa3nuyHOro pa3zMepa;

— COOTHOCHTH 00OBEMEI COCyaoB OHHHaKOBOﬁ

(GbopMBbI Pa3IMYHOTO pa3Mepa;

— OIIEHUBaTh (JOPMY IPABMIHHOTO MHOTOTPAaHHUKA

NIOCJIE CIIUJIOB, CPE30B U T.II. (ONPEAEIIATh
KOJIMYECTBO BEPILIUH, peOep U rpaHeit
MOJIYYEeHHBIX MHOTOTPAHHUKOB)

2eoMempuiecKux mej ¢ npumMeHenuem hopmyin;

BbIYUCTIAMb PACCMOAHUA U Y2Tlbl 6 NPOCMPAHCNBE.

B noeceonesnoit scuznu u npu uzyuenuu Opyux
npeomemoas:

— UCNONIb308AMb CBOUCMBA 2e0MEMPUUECKUX Pu2yp

0/11 peulerus 3a0ay npaKmu4ecko2o xapakmepa u
3a0ay u3z opyeux obaacmeti 3HaHU

9. BexkTopsl 1
KOOPAMHATHI B

MPOCTPAHCTBE

- OHCpI/IpOBaTB Ha 0a30BOM YPOBHC ITOHATUCM

JACKApTOBBI KOOPAHMHATEI B IIPOCTPAHCTBE,
— HaXO4AWUTb KOOPAHWHATBI BEPIINH Ky6a n

IIPAMOYTOJIBHOI'O ITapaJUICIICIIUIICaa

Onepuposamsv noHAMUAMU 0EKAPMOBbL KOOPOUHANbL
8 NPOCMpancmee, eKmop, MoOyib 6eKmopad,
PABEHCMBO 8EKMOPOB, KOOPOUHAMbL eKMOPA, V20l
MedHcoy 8eKMopamu, CKAIApHOe NPou3eedeHue
8EKMOPO8, KOJLIUHEAPHbIE 8EKMOPbL,

HAaxo0ums paccmosiHue mexcoy 08yMs mouKamu,
CYMMY 8eKMOPO8 U Npou3eeoenue 6eKmopa Ha 4ucio,
V2o Medcody 8eKmopamul, CKaasApHoe npoussedetue,
PACKa0bleams 6eKmMop no 08yM HeKOLIUHEeAPHbIM
geKmopam,

3a0aeams NJIOCKOCMb YPAGHEHUEM 8 0eKapmosou
cucmeme KOOpouHam,

peuiamsb npocmenuiue 3a0a4u 66¢0CHUEM BEKIMOPHO20
basuca

10. UcTropust

MaTEeMaTHKHU

— OnuceIBaTh OT/IEJIbHBIC BbIIAIOIINECS
pEe3ybTaThl, IIOJYYEHHBIE B XOJI€ Pa3BUTHS
MAaTEMATUKH KAK HAYKHU;

— 3HaATh PUMEPHI MATEMATHYECKUX OTKPBITUN U UX
aBTOPOB B CBSI3U C OTEYECTBEHHOW U BCEMUPHOU
VCTOPHUEN;

— TIOHMMAaTh pOJib MATEMATUKH B pa3BuTuu Poccuu

lIpeocmasnsimo 6xk1a0 8b10AIOUWUXCSL
MAMeMaAmuKos8 8 passumue Mamemamuxy U UHbLX
HAy4HbIX obaacmell,

HOHUMAMb POJIb MAMEMAMUKU 8 PA3GUMUL
Poccuu
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11. Meroanl

MaTEMAaTHUKH

— IIpuMeHATh U3BECTHBIE METOMBI IPU PELICHUU
CTaHJAPTHBIX MaTEMATHUYECKUX 3a/1a4;

— 3aMedaTh U XapaKTEPU30BaTh MATEMATUYECKHE
3aKOHOMEPHOCTH B OKPYKAIOIIEH
JICUCTBUTEIBHOCTH,

— IPUBOJUTH IPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEHN B IPUPOJE, B TOM YHUCIIE
XapaKTEPU3YIOIIMX KPacOTy U COBEPIICHCTBO
OKpPY’KaIOIIEro MUpa v NpOU3BEICHUIN UCKYCCTBA

—  Ucnonvzosamuv ocnosHble Memoobl

doxasamenbcmea, nposoouUmsb 00KA3AMeNbCmMeo U
BLINOJIHAMb ONPOBEPIHCEHUE,

NPUMEHSMb OCHOBHbIE MEMOObl PEUleHUs]
MamemMamu4eckux 3a0ay;

HA OCHOBE MAMEMAMUYECKUX 3AKOHOMEPHOCMEll 8
npupooe Xapakmepuzoeams Kpacomy u
COBEPULEHCTNBO OKPYIHCAIOWE20 MUPA U
npoU3BeOeHUll UCKYCCMBA,

npuMeHsams npocmeriuiue npocpamMmmHble
cpeocmea u I1eKmpOHHO-KOMMYHUKAYUOHHbLE
cucmemvl npu peueHuu Mamemamuyeckux 3a0ay
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3. Conepxxkanue TeMm yueOHoOro npeamera «Maremaruka: ajareopa u

HAYaJIa MaTeMaTH4YeCKOr0 aHAIu3a, reoMeTpus» ba3oBblii ypoBeHb

3.1 Aﬂreﬁpa H HAYaJJa MaTEeMaTHICCKOIro aHajin3a

IToBTOpenue. Pemenne 3a1a4 ¢ KCIIOJIb30BAHUEM CBOVMCTB YHCEN U CUCTEM CUUCIICHUS,
JNEIMMOCTH, JOJIEN U YacCTel, MPOLIEHTOB, MOIyJIeH uncen. Pemenne 3amau ¢
MCIIOJIb30BaHUEM CBOMCTB CTENEHEH 1 KOPHEH, MHOTOUJICHOB, MTPe00pa30BaHU
MHOTOUYJIEHOB U APOOHO-pallMOHATIBHBIX BeIpakeHU. Perenne 3anay ¢
UCII0JIb30BAaHUEM I'PayCHOM Mephl yriia. Moayss 4ncia U ero cBoicTBa. Pemenue
3a]1a4 Ha JBM)KEHUE U COBMECTHYIO padOTy C MOMOIIBIO JIMHEWHBIX U KBaJPATHBIX
YPaBHEHUH M UX cUcTeM. Penienue 3a1ad ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB U CHCTEM
HEPABEHCTB C OJIHOM NMEepEMEHHOMN, C MPUMEHEHUEM U300pa)KEHUS YNCIOBbBIX
POMEXYTKOB. Perienne 3aad ¢ HCIOJIb30BaHUEM YUCIOBBIX (PYHKINN U X TpauKOB.
Hcnonb3oBaHre CBOMCTB U IpaKOB JTMHEHHBIX U KBAIPATUUHBIX (PYHKIUNA, 0OpaTHOM

MPONMOPIMOHAIBHOCTU U PYHKLIUU Y = Jx. ['padpuueckoe perieHre ypaBHEeHUN U
HEPaBEHCTB.

Tpuronomerpuyeckasi OKpy:KHOCTb, paouanras mepa yeia. CHHyC, KOCUHYC,
TaHI'€HC, KOMaH2eHC POU3BOJIBHOTO yrila. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
U CJIEICTBHS U3 HEro. 3HAUCHUS TpUroHoMeTpuueckux QyHkiwmii as yriaos 0°, 30°,
45°, 60°, 90°, 180°, 270°. (0,

T T T
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MPUSOHOMEMPUYECKUX PYHKYUL, PopMYbl npuedenust, hopmyibl 080UHO20
apsymenma.

Hynu ¢pyHkuumn, npoMexRyTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTDH. Hanbonbiiee u
HauMeHblee 3HaueHue Gyukuu. [lepuoanueckue pyHKuu. YeTHOCTh M HEUETHOCTD
bynkumii. CrnoswcHvle pyHKYUU.

Tpuronomerpudyeckne QyHKIMU Y =COSX, Yy =Sin X,y =tgx. Qyuxyus Yy = ctgx..
CaoiicTBa 1 rpa)MKi TPUTOHOMETPUUECKUX (PYHKIMI. APKKOCHHYC, ApKCUHYC,
apKTAHT€HC YnCIa. ApKKOmanzenc uucia.

IIpocreiilmme TpUroHoMeTpUYeCKre YpaBHeHHsl. PerlieHre TpUroHOMETPUYECKUX
ypaBHeHU. Ob6pamHvle mpueoHoMempuyeckue QyHKyuu, ux c6oucmaea u 2pagpuxu.
Pewenue npocmeriwux mpueconomempuueckux HepageHcms.

CreneHs ¢ 1eCTBUTEILHBIM MOKa3aTeJIeM, CBOIICTBA CTENEHH.

IIpocTreiimne noka3zareibHbIe YpaBHEHUs] M HepaBeHCTBA. [lokazartenbHast QyHKIUsS
U ee CBOICTBa U Tpaduk.

Jlorapudm uncia, cBoiicTBa jJorapudma. /lecaruunsiii norapudm. Hucro e.
Hamypanvnuiii noeapugm. lIpeodbpazoBanre 10rapuMUUECKIX BHIPAKCHHHM.
Jlorapudpmuyeckue ypaBHeHusi U HepaBeHCTBA. Jlorapudmudeckas QyHKIHS U €€
CBOICTBa U Tpaduk.

Crenennasi pyHKUus u ee cBOMCTBA U rpaduk. MppaimoHanbHble YpaBHEHMUS.
Memoo unmepeanos o5 pewenus Hepasencms. lIpeobpazosarnus epaguxos gyuxyuii.
cO8uU2 800J1b KOOPOUHAMHBIX OCel, PACMANCEHUE U CHCamue, OmpaxtceHue
OMHOCUMENLHO KOOpOUHamHulx ocel. I paguueckue memoowl pewieHus ypagHeHuil u
HepaseHcms. Pewenue ypasHeHuil u HepageHcms, co0epucaujux nepemerHyro noo

T
5 pan). opmynvl CLONCEHUS.
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3Haxom mooyns. Cucmemvl NOKA3aAMENbHBLX, 102APUPMUYECKUX U UPPAYUOHATHBIX
ypasnenuii. Cucmemvl NOKA3AMENbHBIX, J102apUpMuieckux HepaseHcms. Bzaummno
obpammuvie pynxkyuu. I paghuxu 3aumuno oopammuwix hynkyuil. Ypaeunenus, cucmemol
VPABHEHUU ¢ NapamempoM.

IIpousBoanas ¢pynknum B Touke. KacarenbHas k rpaduxky GyHKIIUH.
['eomerpuyeckuii U (pU3NUIECKUI CMBICI TPOU3BOAHOM. IIpOHU3BOIHBIE IIEMEHTAPHBIX
byukuit. IIpasuna oupgepenyuposarnus. Bmopas npoussoonas, ee ceomempuyeckuti
u uszuuecxuti cmoica. [lonatre o HenpephIBHBIX GyHKIUSIX. TOUKH SKCTpeMyMa
(MakcuMyMa 1 MUHUMYMa). VcciienoBanue 3JIeMeHTapHbIX (PYHKIUI Ha TOYKU
AKCTpeMyMa, HanOoJIbIllee U HAaUMEHbIIIEE 3HAUEHHUE C TTOMOILBIO IPOU3BOIHOM.
Ilocmpoenue epaguxos ynkyutl ¢ nomowsbo npou3eoonsix. lIpumenenue npouzgooHol
npu peueHuy 3a0ay.

IlepBooOpa3unas. /lepsooopasnvie snemenmapruvix Qyukyuil. Ilnowads KpugoIuHeuHo
mpaneyuu. Popmyna Horomona-Jletibnuya. Onpedenennwiii unmezpa. Bviuucnenue
niaowaoeti RI0CKUx gueyp u 06vemMos mes pawjenus. ¢ NOMOWbIO UHmMe2paid.

3.2 'eomeTpus

IoBTOpenue. PelieHne 3a1a4 ¢ IPUMEHEHHEM CBOMCTB (DUTYp HA IUIOCKOCTH. 3aJauu
Ha JI0Ka3aTEIbCTBO U MTOCTPOCHHUE KOHTpIpUMEPOB. cnonbs30BaHue B 3aqauax
IIPOCTEUIINX JIOTUUECKUX MpaBuil. Pelienue 3a1au ¢ UCHOJIb30BaHUEM TEOPEM O
TPEYTOJIbHUKAX, COOTHOIIIEHUH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (DaKTOB, CBSI3aHHBIX
C YeThIpexXyrojbHuKaMu. Pemenne 3a1au ¢ ucnosib3oBaHueM (aKTOB, CBSI3aHHBIX C
OKpPYXHOCTsIMHU. Penienre 3a1a4 Ha U3MEpPEHUs Ha IIOCKOCTHU, BBIYUCIIEHUE JIUIMH U
riomazaeit. Pewenue 3a0ay ¢ nomowbio 6eKmMopos U KOOPOUHam.

Harasianas crepeomerpusi. @urypsl u ux nzodpaxkenus (Ky0, mupamMuia, mpusmMa).
OcHosHble nouamus cmepeomempuu u ux ceoticmea. CedeHus Kyoa u Terpalipa.
Touka, npsiMasi ¥ JIOCKOCTh B MPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU U CICICTBUA U3
HUX. B3auMHOE pacnonoxXeHre NpsiMbIX U MJIOCKOCTEN B MPOCTPAHCTBE.
IMapannesbHOCTH NPAMBIX U IVIOCKOCTEH B MpocTpaHcTBe. 300paxenue
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP HA IUIOCKOCTH. Paccrosinust mexay gurypamu
B MPOCTPAHCTBE.

Yrasbl B npocTpancTie. [lepneHAMKYJISIPHOCTD NPAMBIX U IJIOCKOCTEI.

[Tpoekrus purypsl Ha TIOCKOCTh. [Ipu3HaKy MepreHIUKYISIPHOCTH MIPSIMBIX U
IJTIOCKOCTEN B IPOCTPAHCTBE. TeopeMa 0 Tpex NMepneHAuKYIsipax.

Muororpannuku. [Tapamnenenunen. CBoicTBa NpsIMOYTOJIBHOTO Mapajuielienuneaa.
Teopema I[Tudaropa B mpoctpanctse. [Ipusma un nupamuna. [IpaBunbHas nupamuaa u
npaBuiibHas npusma. [Ipsimasa nupamuaa. 1€MEHTbl TPU3MbI U TUPAMHUIBI.
Brruucnenue 3eMeHTOB TPOCTPaHCTBEHHBIX (puryp (pedpa, 1uaroHaiu, yrisl).

Tena Bpamenusi: MuIMHIP, KOHYC, chepa u map. OCHOBHBIC CBOWCTBA MPSMOTO
KpYTroBOTO LIWJIMHJIPA, TIPSMOT0 KPYroBoro konyca. M3o0pakeHue Ten BpalieHus: Ha
MI0CKOCTH. [Ipedcmasnenue 06 yceueHHOM KOHYce, cedeHus KOHyca (napanieibHoe
OCHOBAHUIO U NPOX0OOsAUujee Yepe3 8ePULUHY), ceueHUst YUIUHOPA (NapaiieibHo U
nepneHOUuKyIAapHo ocu), ceuenus wapa. Pazeepmka yununopa u konyca. I[lpocmetiwue
KOMOUHAYUU MHO202PAHHUKOSG U MeJl 8DALUeHUsI MeHcOy COOOU.

IIomaab NOBEPXHOCTH TPABUIIBHON MUPAMUIbI U IPSIMOW nipu3Msbl. [Lnomans
MMOBEPXHOCTH MPSAMOTO KPYTrOBOT0 HWJIMHAPA, MPSIMOTO0 KPYrOBOTO KOHYCA U LIapa.
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IMousiTue 06 06beMe. OOBEM MUpaMUABI ¥ KOHYCA, MPU3MBI U IuHApPa. O0beM 1mapa.
Iloooonvie mena 6 npocmpancmee. COOTHOLIEHUS MEXAY TJIOIIAAIMU TOBEPXHOCTEN U
o0beMaMH MOAOOHBIX TEN.

BekTopbl 1 KOOPAUHATHI B MpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA Ha
YUCJI0, YIoJl MeKy BekTopamu. KominHeapHbie 1 KOMILIaHAPHBIE BEKTOpbl. CKraisipHoe
npoussedenue ekmopos. Teopema o pasnodcenuu 6eKmopa no mpem HeKOMNIAHAPHLIM
sexkmopam. Cxansaproe npouszgedeHue 6eKmopos 6 koopounamax. [Ipumenenue
8EKMOPOB8 NpU peuieHUul 3a0ad Ha HaxX0HCOeHue paccmosHull, OIuH, niouwaoeu u
00veMo8. J[gudiceHus 8 npocmpancmee. napauieibHblll NepeHoc, YeHMPAIbHAS
CUMMEMPUsL, CUMMEMPUsL OMHOCUMEIbHO naockocmu, nogopom. Ceoticmea 08UNHCEHUII.
IIpumenenue ogudrcenuil npu peweHuy 3a0a4. Ypasnenue niockocmu 8 npocmpancmae.
Ypasnenue cgpepul 6 npocmpancmee. opmyna 05 @bIYUCIEHUS PACCMOSHUSL MEAHCOY
MOYKaMu 8 NPOCMpaHcmae.

3.3 BepositHoCTh M cTaTHCcTHKA. PadoTa ¢ TaHHBIMHI

IHoBTOpenne. Pemenue 3a1a4 Ha TaOIMYHOE U TpaUUECKOe MPEACTABICHHUE TAHHBIX.
Ncnonb3oBaHre CBOMCTB M XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEAHUX,
HauOOJBIIEr0 U HAMMEHBIIIETO 3HAYCHUSI, pa3Maxa, OuUcnepcuu.

Pewenue 3a0au na onpeoenenue uacmomuol u 8eposmuocmu coovimuii. Boruucnenue
8ePOSIMHOCMELL 8 ONBIMAX C PABHOBO3MONCHBIMU IIEMEHMAPHLIMU Ucxo0amu. Peuwenue
3a0ay ¢ npumeHeHuem Komounamopuxu. Pewenue 3a0au na evivucieHue
8eposAMHOCMell He3a8UCUMbBIX COObIMULL, NPUMEHEHUE POPMYIbL CILOHCEHUS
seposamuocmell. Pewenue 3aoau c npumenenuem ouazpamm Jiinepa, depesa
seposmuocmetl, hopmynvl bepuynnu.

Yenosnas eeposmnocme. Ilpasuno ymnosicenus eeposmuocmeti. Dopmyna noaHou
8EPOSIMHOCTU.

Jluckpemmuvie crnyuatinvle senudunsl u pacnpedenenusi. Hezasucumole ciyuatinvie
senuuunsl. Pacnpeodenenue cymmsl u npouzeeoenus He3asUCUMbIX CJIYUAUHbIX 8ETUYUH.
Mamemamuueckoe odxcudanue u oucnepcusi cCayuauHou geaudunsvl. Mamemamuyeckoe
odcUOaHUe U OUCNEPCUst CYMMbL CIYYAUHBLX 8eauduH. I eomempuueckoe pacnpeoeieHue.
bunomuanvnoe pacnpedenenue u e2o ceoticmaa.

Henpepuisnvie cryuaiinvle senuuunsl. [lonsamue o n1omuocmu 6eposimHoCcmu.
Pasnomeproe pacnpeoenenue.

IlokazamenvHoe pacnpedenenue, e2o napamempeol.

Tlouamue o Hopmanvrom pacnpedenenuu. llapamempuvl HOpMaILHO2O pacnpeodenerus.
Ilpumepwl cryuaiinbix @enuyuH, NOOYUHEHHbIX HOPMAIbHOM) 3AKOH) (NO2PEeuHOCb
usMepeHull, poCm Yelo8exa,).

Hepasencmeo Yebviuesa. Teopema bepuynnu. 3axon bonrvuiux uucen. Boibopounsiii
Memoo uzmepenus geposmuocmetl. Ponv 3axkona 6onvuiux yucen 6 Hayke, npupooe u
obuecmae.

Kosapuayus osyx cryuaiineix eenuuun. Ilouamue o koaghguyuenme xoppensayuu.
Cosmecmuule HaOI0O0EHUsT 08YX CLYUAUHBIX 8eudUH. Bolioopounslil Kodpduyuernm
Koppenayuu.
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4. TemaTnueckoe INIAHUPOBAHHUC C YKA3AHHUEM KOJIHYECTBA YaCoB,

OTBOJMMBIX HA OCBOE€HHE KAKI0M TeMbI

MartemaTuka: aﬂre6pa H HAYAJA MATEMATHYIECCKOI0 aHa/In3a, recoMETpui.

ba3osbiii ypoBens 10 ki1ace

Ne TeMbl KounuecTBo
qacoB
1. | [loBTOpeHue Matepuaa mo anreope 7 — 9 Kimaccon 18
2. | MHorouieHsl. AnreOpandeckue ypaBHeHUS (aieebpa) 20
3. | Beenenue. AKCHOMBI CTEPEOMETPUH U UX CIICIACTBUS (eeomempus) 4

4. | IlapannenbHOCTh MPSAMBIX U IUIOCKOCTEH (eeomempuist) 15

5. | CreneHsb ¢ IEHCTBUTEIILHBIM ITOKa3aTeleM (azeeopa) 14

6. | Crenennas GyHKIWMs (areebpa) 14

7. | IlepneHOUKyIAPHOCTD MPSIMBIX U TUIOCKOCTEH (eeomempus) 22

8. | IlokasarenbHas ¢yHkuus (areebpa) 11

9. | Jlorapupmuueckas ¢pyHkius (areebpa) 17

10. | MHororpaHHUKH (2eomempust) 20
11. | Tpuronomerpuueckue GopMyIbl (areedopa) 20
12. | TpuroHomeTpuyuecKue ypaBHeHus (areebpa) 20

[ToBTOpEeHME Kypca anreOpsl M Hadajl MaTEeMaTHICCKOTO aHaJIH3a,

s reomeTrpuu 3a 10 kiacc o
Bcero yacos (6 4. B Henemo u3 pacyéra 35 yueOHBIX HEEIb) 210
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MaTtemaTuKa: a.ﬂreﬁpa H HAYAJIa MATEMATUYCCKOI0 aHAJINu3a, T¢eOMETPHUA.

ba3osblii ypoBenb 11 kiace

Ne TeMbl KoimuectBo
4acoB
L [ToBTOpeHMEe anreOphl 1 Hava aHanu3a 3a Kype 10 kinacca 16
2, Tpuronomerpuieckue GyHKIHU (areedpa) 12
3. BekTophl B mpocTpaHcTBe (eeomempus) 6
4. [Tpou3BoHas U €€ TEOMETPUUECKUI CMBICH (aeebpa) 16
5. | Merox KOOPJIMHAT B IPOCTpaHCTBE. JBrmKeHMe (ceomempust) 16
6. [TprMeHeHre IPOU3BOAHON K HCCIeIOBaHUIO QYHKIUH (a1eebpa) 18
7. Humaap, konyc, map (eeomempuist) 16
8. [TepBooOpa3Has u uHTErpa (areebpa) 14
9. | O6BEMBI Ten (eeomempust) 16
10. KombOunaropuka (aneedopa) 10
11 | Dpementsr TEOPUH BEpOsATHOCTEH (areebpa) 12
12. | lloBTOpEeHNne Kypca anreOpsl 1 Hadalal MaTEMaTUYECKOIO aHAJIN3a, 5o
reometpun 3a 10 — 11 kimacchr

Bcero gacos (6 4. B Hezenmo U3 pacuéra 34 yueOHBIX HECIN) 204
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