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«MartemaTnka: ajredpa u Ha4aJIa MATEMATHYECKOI0 AHAJINU3a, TeOMeTPUs»
[Inanupyembie pe3ynbTaThl ocBoeHus OOII COO cormacyrorea ¢ Konnenuuen

pa3BUTHA MaTeMaTHdeckoro ooOpaszoBanuss B P®. K kiodyeBblM 3amayawm,
pelIaeMbpIM MaTeMaTH4YeCKMM O0Opa30BaHUEM Ha CTYNEHH CpEeAHEro oOIIero
oOpa30BaHUS OTHOCSITCS:

® [IPEJOCTaBICHUE KaXKIOMY OOydaroleMycs BO3MOXHOCTU JOCTH)KEHUSI YPOBHS
MaTEMaTUYECKUX 3HAHHWI, HEOOXOAUMOTO Uil JAJbHEWIIEH YCHEIIHOM XU3HU B
0OIIIECTBE;

e olecreyeHre HEOOXOAMMOIO CTpPaHE YHWCIa BBIMYCKHHUKOB, MaTeMaTH4ecKas
HOJIFOTOBKA KOTOPBIX JOCTaTOYHA I MPOAOJIKEHUST 00pa30BaHUs B Pa3iIMYHBIX
HaIIpaBJICHUAX U JUIS IPAKTUYECKOMN NEATEIbHOCTH;

® TIOJrOTOBKa OOYy4aloLIUXCS Ha CTYNEHH CpPEAHEro o0Iero oOpa3oBaHUHU B
COOTBETCTBHUM C MX 3alPOCaMH K YPOBHIO IOJTOTOBKHU B c()epe MaTeMaTH4ECKOro
oOpa3zoBaHus.

®denepanbHbIil TOCYIapPCTBEHHBIN 00pa30BaTENIbHBIN CTaHAAPT yCTAHABIMBACT
TpeOOBaHMsI K  pe3yibTaTaM  OCBOCHHMS  OOY4YalOIIMMHCS  OCHOBHOMU
oOpazoBarensHOil Tporpammbl. Kypc martematuku 10-11 kimacca HameneH Ha
oOecrieueHne pean3aluu 00pa3oBaTENbHBIX PE3YyJIbTaTOB, J1a€T BO3MOKHOCTH
JOCTHKEHUSI TPEX TPYIIT 00pa30BaTEeNIbHBIX PE3yIbTaTOB:
JINYHOCTHBIE Pe3yJIbTATHI:
- BKJIIOYAIOUIUX TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS K CaMOPa3BUTHUIO,
JUYHOCTHOMY CaMOOTPENCIICHUI0O U CAaMOBOCIUTAHUIO B COOTBETCTBUU C
00IIIeYCIIOBEYCCKIUMHU IICHHOCTSIMU,
- chOpPMUPOBAHHOCTh MX MOTHUBAllMU K OOYUYECHHMIO U ILI€JICHApPABICHHOMN
MO3HABATENIbHOW  JCSTEIbHOCTH, CHUCTEMbl  3HAUUMBIX  COI[MAJIBHBIX U
MEXKJIMYHOCTHBIX OTHOIIEHUMN, IEHHOCTHO-CMBICIIOBBIX YCTAHOBOK;
- CIIOCOOHOCTH CTABUTH LIETTU U CTPOUTH KU3HECHHBIE TUIAHBI;
- TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEJIbHOM, TBOPUYECKOM M OTBETCTBEHHOM
JEATEIIbHOCTH;
- HaBBIKM COTPYJHHUYECTBA CO CBEPCTHUKAMH, JETbMH MJIAJAIIETO BO3pacTa,
B3pOCIBIMH B 00Opa3oBaTeNbHOM,  OOIIECTBEHHO  TOJIE3HOW,  y4eOHO-
UCCIIEIOBATENbCKOM, MPOEKTHON U APYTUX BUAAX NESITEIbHOCTH;
- TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSIKEHUU BCEU KU3HU;
- CO3HATEJIbHOE OTHOIIEHHWE K HENpPEPhIBHOMY OOpa30BaHUIO KaK YCJIOBHIO
ycrenrHon mpogecCUOHAIbHON U OOIIIECTBEHHOM JIESITEIHLHOCTH.
MeTanpeaMeTHble pe3yJbTAThI:
- BKJIIOYAIOIIMX OCBOCHHBIE OOYYAIOIIMMUCA MEXIPEAMETHbIE TMOHATUS U
YHUBEpCAJIbHBIE  YyueOHble  JeHCTBHUS  (PETyJsTUBHBIC,  IO3HABATEJbHBIC,
KOMMYHUKATHBHBIE);
-CaMOCTOSITEILHOCTh B TUIAHUPOBAHUH W OCYIIECTBICHUH YYCOHOU NEATETLHOCTH
¥ OpraHu3aluy y9eOHOTO COTPYAHUYECTBA C MeIaroraMy U CBEPCTHUKAMHY,



- CIOCOOHOCTh K MOCTPOCHHUIO MHAMBHUIYabHOM 00pa30BaTeIbHOW TPAeKTOPHH,
BJIAQ/ICHUE HAaBBIKAMU Yy4e€OHO-HCCIEI0BATENIbCKOM, MPOEKTHONM M COLMAaIbHOU
NEATEIbHOCTH;

- YMEHHE CaMOCTOSTEIBHO ONPEIEIATh LUEIH ACSITEIBHOCTH U COCTABIATD ILIAHBI
NEATEIbHOCTH; CaMOCTOSTEJIEHO OCYLIECTBIIATH, KOHTPOJIMPOBATH "
KOPPEKTUPOBATH 1E€ATEIBHOCTH;

-MCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI ISl JOCTUKEHUS ITOCTABICHHBIX LEIEH U
peanu3anuu IIaHOB J€ATEIbHOCTH;

- BBIOMpAaTh YCIIEIIHbIE CTPATErUHU B PA3JIUYHBIX CUTYaLUsX;

- YMEHUE NPOAYKTUBHO OOIIATHCS U B3aUMOJIEHCTBOBATh B MIPOLIECCE COBMECTHOM
NEeATEIbHOCTH, YYWUTHIBATh IMO3ULIMHM JPYTUX YYaCTHUKOB JESTEIBHOCTH,
¢ PexTUBHO pazpeniaTh KOHPIUKTHI;

- BJIaJICHUE HaBbIKaMU NIO3HABATENIbHOM, YUEOHO-UCCAEA0BATENIbCKON U MPOEKTHON
NeSTEIbHOCTH, HAaBbIKAaMU pa3pelieHus pooieM;

- CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIBbHOMY IIOMCKY METO/OB pPELICHHUS
IIPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3JINYHbIX METO/IOB [TI03HAHMS;

- TOTOBHOCTb M  CIIOCOOHOCTh K CaMOCTOSATEIbHOM  MH(GOPMALMOHHO-
IIO3HABATEJILHOM JEATEIbHOCTH, BKIIIOYasi YMEHUE OPUEHTHUPOBATHCS B PA3JIMUHBIX
UCTOYHHUKAX UH(pOpMaLIMH,

KPUTHUYECKH OLIEHMBaTh M HUHTEPIPETUPOBATh HMH(OpPMAIMIO, MOTYYaeMYIO W3
pa3ITUYHBIX UICTOYHUKOB;

- YMEHHME HCIOJIb30BaTh CPEACTBA HH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
texHosoruii (nanee — WKT) B peumieHuM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a/lady C COONIOAEHUEM TpPeOOBAaHUM HSPrOHOMUKH, TEXHUKH
0€30MacHOCTH, THUTHEHBI, PEeCypcocOepeXeHHs, MPAaBOBBIX M 3THYECKUX HOPM,
HOPM UH(OPMaIIMOHHOW 0€30MacHOCTH;

- BJIaJICHUE HaBbIKaMU MO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHMs COBEpPILIAEMbIX
JIEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3yJbTATOB U OCHOBAaHWM, IPAHULL
CBOETO 3HAHMS W HE3HAHMS, HOBBIX IIO3HABATEIBHBIX 3aJa4 U CPEACTB UX
JOCTHKEHHSL.

IIpeamMeTHBbIe pe3yabTaThl:

-BKJIFOYAIOIIUX OCBOCHHBIE O0YUYaOIMMUCS B XOJ€ U3y4eHHUsl y4eOHOTo mpeamMera
YMEHHUSI, BUJIbI IEATEIBHOCTH 10 MOJYyYEHUIO HOBOTO 3HAHUS B paMKax yueOHOro
npeaMera, ero mpeoOpa3oBaHUI0 U MPUMEHEHUIO B YUCOHBIX, YUEOHO-TIPOESKTHBIX
U COLIMAJIBHO-TIPOEKTHBIX CUTYaLIUSX;

- (hpopMHpOBAHME MATEMATUUYECKOTO THUIA MBILUJICHUS, BIaJeHHEe TEPMUHOJIOTUEH,
KJIFOUEBBIMU MOHATUSAMU, METOJAAMH U IPUEMAMH;

- cOpMHUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHKe, O CIoco0ax ONUCAHUS Ha
MaTEMaTUYECKOM SI3bIKE SIBJICHUI peaJbHOTO MUPA;

- cOpMHUPOBAHHOCTH TMPEACTABIECHUNH O MAaTeMAaTUYECKUX TMOHATUAX, KakK O
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOIMIMX OMNHUCHIBATH M H3Yy4aTh
pa3HbIE IPOLECCHI U SIBICHUS;

- BJIAJICHUE METO/IAMHU JI0KA3aTENbCTB U AJITOPUTMOB PELLICHHUS;

- YMEHUE HUX MPUMEHATh, MPOBOJIWUTH JOKA3ATEJbHBIE PACCYKICHHUS B XOJE
pelIeHus 3a1ay4;



- MPUMEHEHNE M3YyYEHHBIX CBOMCTB M (OpMYJ Ui pEIIeHUs 3a7ad, B TOM YUCIE
3a/1a4 ¢ IPAKTUYECKUM COJIEPIKAHUEM;
- BJIAJICHUE HABBIKAMU HCIIOJIB30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOIpaMM IIpU

PCIICHUHU 3a1a4.

Pazpen

ba3oBblii ypoBeHb

«IIpob1eMHO-(PyHKIMOHAJIbHBIE Pe3yJIbTAThD)

|. BbIyCKHUK HAYYHMTCSA

Il. BbINYCKHHMK MOJYYHT BO3MOKHOCTD
HAYYHMThCH

Ienu

0c60eHUsA
npeomem
a

Jns ucrnonb3oBaHusl B MOBCEIHEBHOM
KU3HU U 00ECIeYeHHUs] BO3MOXKHOCTHU
YCIELHOI0 MPOJOJIKEHHUS
00pa3oBaHMs IO CIECHUAIBHOCTAM, HE
CBSI3aHHBIM v MPUKIIAHBIM
HCTIOJIb30BAHUEM MaTEeMaTUKHU

s
UCNONb308AHUSL 8 NOBCEOHEBHOU JHCUSHU U
obecneyeHusi 8O3MONCHOCMU YCHEUHO20
npoooIdICeHUs.
CneyuaIbHOCmAM,
NPUKTIAOHBIM
Mamemamuxu

paseumiis MbIULIEHUA,

00pazosamnus no
He  CBA3AHHLIM  C
UCNONb308AHUEM

TpedoBanus k pe3yjabTaTam

Dnemenm
bl

meopuu
MHOdICEC
me u
mamema
muuecKo
il 102uUKuU

OnepupoBarb Ha  0a30BOM  YpPOBHE
MOHATUSAMM: KOHEYHOE MHOXECTBO,
3JIEMEHT  MHOJKECTBA, IOJMHOECTBO,
nepeceyeHue U OOBEAMHEHHE MHOXECTB,
YHUCJIOBBIE MHOXKECTBA HAa KOOPJAMHATHOU
psIMOH, OTPE30K, NHTEPBAJ;
omepupoBath Ha  0a30BOM
MOHATUSAMU:  YTBEPXKACHUE,
YTBEP)K/ICHHUS, WCTUHHBIE U  JIO)KHBIC
YTBEPXKJICHUs,  NpPUYMHA,  CIEICTBUE,
YacTHBIM ciydail oOlIero yTBEpXKACHHUS,
KOHTPIPUMED;

HaxOJUTh TiepeceueHrne W oObeIuHEHNE
JBYX MHOXECTB, MPEACTABICHHBIX
rpaguYecKy Ha YUCIOBON MPSIMOIi;
CTPOUTH Ha YU CII0BOMN MPAMOM
MMOJMHOKECTBO YHUCIOBOIO MHOKECTBA,
3a/IaHHOE MTPOCTEUIINMH YCIOBUSIMU;
pacro3HaBaTh  JIOKHBIE  YTBEPXKIICHUS,
OIIMOKU B PaCCYXICHUSX, B TOM
YHUCJIE C UCTOJIBb30BAaHUEM KOHTPIIPHUMEPOB.

YpOBHE
OTpHUIIaHKE

B nosceOneHou JCcusHu U npu uzyueHuu
Opyeux npeomemos:
—  HCIOJIB30BaTh YMCIOBBIC MHOYKECTBA

Ha KOOPJAMHATHOW MPSAMOM IS
OIMCAaHUs PEAIBHBIX IPOLECCOB U
SIBIICHHI;

— MPOBOJUTH JIOTUUECKHUE PACCYKICHUS
B CUTYAIUsAX MTOBCEIHEBHOM KU3HU

Onepuposamb NOHAMUAMU:
KOHeYHOe  MHOMCeCmeo,  dlleMeHm
MHOICeCmsa, NOOMHOMCECEO,
nepeceyetue u obveounenue
MHOICECMB, YUCTLOBblE MHONCECMEA
Ha KOOPOUHAMHOU npAMOl,
ompe30K, UHmMepsa, NoJYUHMepsdl,
NPOMEMNHCYMOK C 8bIKOJIOMOU MOYKOU,
epaghuueckoe npeocmasieHue
MHOdICECm8 KOOPOUHAMHOU
NIOCKOCMU;
onepuposama
ymeepacoeHue, ompuyanue
VMeep#cOeHUsl, UCmuHHbvle u
JIOJCHbIE  YMBEPHCOEHUs, NPUYUHA,
crneocmaue, Yacmuwlil cayuau
0bwe2o VYMBEPHCOEHUS,
KOHmpnpumep;

npogepsimo NPUHAONIEHCHOCTND
9eMeHmMa MHOMHCECMBY,

Haxooums nepeceyeHue u
00veouHeHue MHONCECMS, & MOM
yycne npeocmasienHvlx 2paguiecku
HA  YUCIOB0U  NpAMOU U  HA
KOOPOUHAMHOU NILOCKOCMIU,
npo8ooUms ookazamenvHbie
paccyxcoenuss 01 000CHOBAHUS
UCMUHHOCIU YMBEPHCOEHUI.

B nosceonesnoti  owcusnu u  npu
uzyyeHuu Opyeux npeomMemos.
UCNONIb3068aAMb yucnosvie
MHOdICECmBa KOOPOUHAMHOLL
npaAMou U KOOPOUHAMHOU

HA

NOHAMUAMU.

Ha
Ha




NIOCKOCMU Ol ONUCAHUSL PeaibHbIX
npoyeccos u s61eHul;

npoeoounv dokazamesnbHvle
paccyscoenus 8 cumyayusx
NOBCEOHEBHOU JICUHU, NPU PEUeHUU
3a0a4 U3z Opy2ux npeomemos

Yucna u
evlpasicen
us

OnepupoBarb Ha  0a30BOM  YpOBHE
MNOHATUSIMH: [EJI0€ YHCIO, JeIMMOCTh
qucenl, 0ObIKHOBEHHAs! Apo0b, AeCATHYHAs
IpoOb, pauroHanbHOE YUCIIO,
npUOIMKEHHOE 3HAYEHUE 4YHCIIa, 4YacTh,
J0J1s1, OTHOILIEHHE, MTPOIICHT, MOBBIILICHUE U
NOHMXEHWEe  Ha  33JaHHOE  YHUCIO
MPOIIEHTOB, MacIITao;
orepupoBatb  Ha  0a30BOM
MOHATHUSIMU: aorapudm
TPUTOHOMETPHUECKas
rpajycHas
3aJJaHHOTO
TPUTOHOMETPUYECKOMN
CHHYC,
YIJIOB,
BEJIMYUHY;

BBITIOJIHATE apU(PMETHIECKUE NEHCTBHS C
LEJIBIMU U PAallMOHAJIbHBIMU YHCIIaMU;
BBITIOJIHATh HECIIOKHBIE TpeoOpa3oBaHUs
YHUCIOBBIX  BBIPAKEHHH,  COJepiKalIux
CTETIEHW 4YHCell, MO0 KOpHU W3 YHCel,
1100 JorapuMbl YHUCET;

CpaBHUBATh pAIOHAILHBIE YHCITIA MEXKIY
co0oii;
OLIEHUBATh u

YpOBHE
YHcia,
OKPY>KHOCTb,
Mepa yrija, BeJIWYMHA YIIIA,
TOYKOHU Ha
OKPYKHOCTH,
KOCHHYC, TaHI€HC M KOTaHIEHC
MMEIOIINX MIPOU3BOJIBHYIO

CpPaBHUBATH c
palMOHAIBHBIMM ~ YHCIAMU  3HAYEHUS
LIEJIBIX CTeNeHEN qucel, KOpHeH
HaTypaJlbHOM  CTENEHU M3 YHCEll,
sorapu(MoB YHCceN B IPOCTHIX CIIydasx;
n300paxaTb TOYKAMU Ha  YHUCIOBOM
IIPSIMOY LENIbIE U PALIMOHAIIBHBIE YHCIIA;
n300paxkaTb ~ TOYKAaMU Ha  YHCIIOBOM
IpsIMOM LI€JIBIE CTEIEHU 4YUCEl, KOpHU
HaTypaJlbHOM  CTENEeHW W3  4YHCell,
Jorapu(Mbl YUCEIT B IPOCTHIX CITyYasx;
BBITIOJIHATh HECJIOXKHBIE MPeoOpa3oBaHUs
LETIBIX u JpOOHO-pallMOHATBHBIX
OYKBEHHBIX BBIPA’KEHUM;

BBIp@XaTh B TPOCTEHUIIUX CIydasx U3
paBeHCTBAa OJIHY NE€PEMEHHYI 4Yepes
ApYTHE,

BBIUUCIIATh B MPOCTHIX CITydasX 3HAUYCHUS
YHUCIOBBIX W OYKBEHHBIX BBIPOKCHHIH,
OCYIIECTBIISISI HEOOXOUMBIE TTOJICTAHOBKH
U peoOpa3oBaHus;

Ce0000HO onepuposama
NOHAMUAMU: yenoe yucio,
oenumocms  uucel, 0ObIKHOBEHHAS
0poobb, oecsamudHas 0poob,
PAyUOHAIbHOE yucio,
NpUObIUNCEHHOE — 3HAYEHUe  YUCId,

yacme, 00/, OMHOWEHUE, NPOYECHM,
noevliuenue U NOHUdCeHUe  Ha
300aHHOe yucno nPOYEeHMOs,
macumaob,
npueoouUmv
3A0AHHbIMU
OenUMocCmiu,
onepuposams
nocapupm
MPUSOHOMEMPULECKAsL
OKPYIICHOCMD, paouanHas u
2paodycras mepa yeid, SeluduHd
yena, — 3a0aHHO20 — MOYKOU  HA
MPUSOHOMEMPULECKOLL
OKDYOJICHOCMU, — CUHYC,  KOCUHYC,
MaHeenc U KOMAHSEeHC  Yeloe,
UMEIOWUX NPOU3BOTbHYIO GETUUUHY,
yucia e u m,

6bINOJIHAMb apughmemuueckue
Oelicmeus, couemas. YcCmHvle U
NUCbMEHHbLE NPUEeMbl, NPUMEHSISL NPU
Heobxo0uMocmy  BbIYUCTUMEIbHBLE
ycmpoucmea;

HAX00UMb SHAYeHUs KOPH3L
HAMypanibHoOU CMmenenu, CmeneHu ¢
PAYUOHATLHBIM noxkasamesem,
nocapughma, UCNOIL3YS npu
HEe0OX00UMOCMU  BbLIYUCTIUMEIbHbLE
ycmpoticmea;

NOIb308AMbCSL OYEHKOU U NPUKUOKOU
npu NPAKMU4ecKux pacyemax;
npo8ooUms no U36eCMHbIM
Gopmynam u npasuiam
npeoopazoeamiisl 0YKBEeHHbIX
BLIPAdICEHUL, BKIIOHAIOUUX CIMENeHU,
KOpHU, Jocapughmol u
mpuecoHoMempu4ecKue QyHKyuu;
HAX00UMb  3HAYEHUS. YUCIOBbIX U
OYKBeHHbLX sbIpadiceHull,
ocyuecmaelsis Heobxooumble

npumepbsl qucen C

ceolicmeamu

NOHSMUSIMU.
yucua,




n300paxarhb CXEMaTU4YEeCKH yrou,
BEJIMYMHA  KOTOPOIO  BBIpa)KE€HAa B
rpagycax;

OLICHMBATh 3HAaKM CHHYCA, KOCHHYCa,

TaHTEHCa, KOTAHI'CHCA KOHKPETHBIX YIJIOB.
B noeceonesnoti scuznu u npu uzyuenuu
OpyeuUx yueOHvlx npeomemos:

BBITIONTHATh BBIUUCIICHHUS TIPU  PEIICHUH
3aJ]a4u MPaKTUIECKOTO XapaKTepa;
BBITIONIHATh MPAKTUYECKUE PacCdeThl ¢
UCTOJB30BAHUEM TPH  HEOOXOJAUMOCTH
CIPaBOYHBIX MaTepHasoB u
BBIYUCIIUTEIILHBIX YCTPOWCTB;

COOTHOCHTD pealibHbIC BCJIMYMHBI,
XapaKTEPUCTHKH OOBEKTOB OKPYKAFOIIIETO
MHpa C WX KOHKPETHBIMH YHCIIOBBIMH
3HAYCHUSIMU;

NOOCMAHOBKU U NPeoOPa3068aHUsL,

—  u3006padcamv cxemamuiecku
Y20ll, 8eUYUHA KONOPO2O
8vIpadicena 6 2padycax uiu
paouanax;

—  UCNONb308aMb NPU peuleHUU
3a0ay mabauumvie 3HA4EeHUs
MPUSOHOMEMPULECKUX DYHKYULL
yenoe;

—  BLINONIHAMb NEPEBOO0 BEIUYUHDL
Yyena uz paouaHHou mepbl 8
2paodycHyo u 06pamHo.

B nosceonesnoii  owcusnu u  npu

UCTOJNB30BATh  METOIBI  OKPYIJICHUS, | U3VUeHUU opyeux YueOHbIX
NPUOIMKECHUS ¥ TPUKUIKU TIPH PEUICHUU | npeoMemos.
MPAKTUYECKUX  3a7ad  TOBCETHEBHOU | 6bINOMHAMb OCUCmEUs. ¢ YUCTOBIMU
KUZHU OGHHLIMU  NpU  peuwleHuu  3a0ay
NPAKMU4ecKo2o xapakmepa u 3a0ay
U3 paziuuHelx obnacmel 3HAHUL,
UCnonvL3ys  npu  HeobX0ouMocmu
cnpasounbvie Mamepuanvl u
BLIUUCIUMETbHBIE YCPOUCTEA,
oyeHugams, cpasHUBamy u
UCNOTb306aNMb npu peweHuu
NPAKMUYecKux  3a0ad  YUCLo8bie
3HAYEHUsT  PealbHbIX BEIUYUH,
KOHKpemmbie yucnogvle
Xapakmepucmuxu 00beKmos
OKpYdHcaloujeco mupa
Vpaenenu | Pemate  nuHeiiHble — ypaBHeHuss U | Pewamo PAYUOHATIbHbLE,
A u | HEpaBEHCTBA, KBAJI[paTHBIC YPAaBHCHHUS; noKazamenbHole U lo2apupmuyecKkue
Hepagéenc | pemiath JorapuMuyeckue ypaBHEHHUS | YpasHeHuUs u HepaseHcmea,
mea Buga logs (bx + ¢) = d u npocreiitme | npocmenwue uppayuonaivHvle u
HepaBeHCTBa Bua 10g 4 X < d; mpuzoHoMempuieckue  ypaeHeHus,
pemaTh TOKa3aTelbHbIC YPaBHEHUS, BUJA | HEPABCHCMBA U UX CUCTEMbL,
a™=d (rze d MOXHO NPEICTABHTb B | UCHOIL306AMb  MEMOObl  PeuteHus:
BHJIC CTEMEHW C OCHOBAaHUEM &) WU | ypasHeHuil: npugedeHue K 6uUdY

npocreiilie HepaBeHCTBa BHaa a <d
(rme d MOXXHO TPEACTaBUTH B BHJIE
CTEIIEHH C OCHOBAHHUEM 4);.

MPUBOJUTH HECKOJIBKO MPUMEPOB KOpHEH
MPOCTEHIIEro TPUTOHOMETPUUYECKOTO
ypaBHEHHUS BUA: Sin X = &, COS X = a, tg X
= a, ctg X = 4, rae a — TabJIMYHOE 3HAYCHUE
COOTBETCTBYIOIIEW TPUTOHOMETPUUECKON

GbyHKIHN.

B nosceonesnoil orcusnu u npu uzyuenuu

«npouszeedeHue pagHo HYI0» UTU
«Hacmuoe pAasHO HYM0», 3AMeHA
nepemenHbIX;

UCNONB308AMb  MEMOO UHMEPBALO8
0J1A peulenus HepaseHcms,
UCNONBL308aMb 2PAhudecKull. mMemoo

Onsl  NpUOIUICEHHO020 — peleHUs
VPABHEHULL U HePABEHCMS,
uzobpasicams Ha

MPUSOHOMEMPULECKOU OKPYHCHOCHU
MHONCECMBO peuleHull npoCmetuiux




Opyeux npeomemos:

MPULOHOMEMPUYECKUX YPABHEHUll U

— COCTaBJISTH U PEUIaTh ypaBHEHUS U HepaseHcme;
CUCTEMBI YPaBHEHHUH IIPU PELICHUH BbLNONHAIMD omoop KOPHeLz
HECIJIOKHBIX MPAKTHYECKHUX 3314 ypasrenuu uau peutenuu

HepaseHcme 6 COOMBEmCcmeul ¢
OONONHUMENbHbIMU  YCTIOBUAMU U
02PAHUYEHUAMU.

@ynkyuu | OnepupoBath Ha  0a3oBoM  ypoBHe | Onepuposamo NOHAMUAMU:
MOHATUSIMH:  3aBHCUMOCTh  BEIIMYMH, | 3d6UCUMOCb  BEIUYUH,  (DYHKYUA,
GbyHKLHMSA, apryMeHT ¥ 3HaueHue QYHKLUY, | apeymenm U 3HaAYeHue QYHKyuu,
o0IacTh ~ OmpeneNeHusi U MHOXECTBO | obracmy onpedenenus u
3Ha4eHUu (QyHKLINH, Tpa(UK 3aBUCUMOCTH, | MHOJCECME0  3HAYEHUU  (QYHKYUU,
rpaduk  QyHKOMH, HyTd  QYHKIUH, | epadux  3a8ucumocmu,  epagpux
MIPOMEXKYTKH 3HAKOMOCTOSIHCTBA, | hyHKYuUU, HYU Gdynxyuu,
BO3pACTaHHE HA YHCIOBOM TIPOMEXKYTKE, | NPOMENCYMKU  3HAKONOCMOSHCMEA,
yObIBaHHE Ha 4YMCJIOBOM IIPOMEXKYTKE, | 6o3pacmanue Ha YUCI080M
HauOoJlblllee W HAaWMEHbBIIEE 3HAYCHUE | NPOMENCYIMKe, yovleanue Ha
(GYHKIMH Ha YHUCIIOBOM IPOMEXKYTKE, | YUCI080M npoMedCymKe,
nepuonuveckas GyHKIUs, TIEPHOL; Haubovuee u HaumeHbvuee
orepupoBaTh Ha  0a30BOM  YPOBHE | 3HaQueHue (YHKYuuU HaA HUCLOBOM
MOHATUSIMH:  TIpsiMass M oOpatHas | npomedxcymxe, nepuoouyeckas
MIPOTIOPIIMOHATBHOCTD TUHeNHas, | pyHKyua,  nepuod,  uemHas U
KBaJpaTU4Has,  JIOTapUPMHUUECKasi U | HeuemHas QyHKYuu,
noKa3aTesbHast (GYHKLINH, | onepuposams NOHAMUAMU: NPAMASL U
TPUTOHOMETPHUYECKUE (PYHKITHH; obpamuas ~ nponOPYUOHATLHOCHD,
pacrio3HaBaTh TpadUKd 3IIEMEHTAPHBIX | JUHElHa, K68aopamuinas,
byHKINI: PSIMO " 0o0paTHOH | 1o2apugmuueckas u noxazamenbHas
[IPOIIOPLUOHATBHOCTH, JTUHENHOH, | pynKkyuu, mpu2onomempudecKue
KBaJIpaTUYHOM,  JorapupMuyeckol U | pyukyuu,

[IOKAa3aTeIbHON GyHKUMH, | onpedenamsb 3Hauenue QyHKyuu no

TPUTOHOMETPHUECKUX (DYHKIIUH; 3HAYEHUIO apaymenma npu

COOTHOCUTh  TIpaUKHU  3JIEMEHTApHBIX | pA3IUUHbIX  CHOCOOAxX — 3A0aHUs.

GyHKIU: IPSAMOM 51 oOpaTHOM | ghyHrkyuu;

[IPONIOPLUOHATBEHOCTH, JUHEWHOH, | cmpoums  epaguku  uU3yYeHHbIX

KBaJpPaTUYHOM,  JOrapupMHUUecKOod U | pyuKyui;

MOKa3aTeIbHON GyHKUMH, | onucvieamv  no  cpapuky u 8

TPUTOHOMETPHUYECKUX byHKINH C | npocmetiwiux cayyasx no gopmyne

(dbopmyIamMu, KOTOPEIMHA OHH 33J1aHBI;
HaxXoAuTh MO Tpauky MNpUOTHKEHHO
3Ha4YeHUsl QYHKINHU B 3aIaHHBIX TOUKaX;
onpeneNiATh MO0  TpaguKy  CBOWCTBa
GbyHKIIIHI (mynu, MTPOMEXKYTKH
3HAKOIOCTOSIHCTBA, IPOMEKYTKH
MOHOTOHHOCTH, HanOoIIbIIIHe "
HaUMEHBIINE 3HAaYEeHUs U T.11.);

CTpOMTh  3CKM3  rpaduka  QyHKIUH,
YJIOBIIETBOPSIOIIEH IPUBEJICHHOMY
Habopy yCIOBUI (IpOMEXXyTKHU
BO3pacTaHus / yOBIBaHHUS, 3HA4YCHUE
GyHKIMHM B 3aJaHHOM TOYKEe, TOYKHU
OKCTPEMYMOB U T.]1.).

nogedenue u ceoucmea QyHKyui,
Haxooums no epaguxy @yHKyuu

Haubobuue u HaumeHbvuUe
3HAYEHUsL,

cmpoumsv 9cKu3 epaghuxa Gyuxkyuu,
yoosriemeopsouel.  NPUueeoeHHOMY
Habopy  yclosuil  (NPoMedCYmKu

eo3pacmanus/yovieanus, — 3HaueHue
@dyHKyuu 6 3a0anHHOl MouKe, MOUKU
IKCMPEMYMOS, ~ ACUMNIMOMbl, HYIU
@yukyuu u m.o.);

pewiams  ypasHeHus, npocmeuuiue
cucmemvl  YPAGHEHUll,  UCHOIb3YS
ceolicmea yHKYul U ux epaghuros.




B nosceonesnoii orcusnu u npu uzyuenuu
Opyeux npeomemos:

ompeneNATh Mo rpadukaM  CBOWCTBa
pEaIbHBIX TMPOLIECCOB U  3aBUCHUMOCTEH
(HauOoJibIIie ¥ HAWMEHBIIUE 3HAYCHHS,
MIPOMEXYTKH BO3pacTaHusi U yOBbIBaHUS,
MPOMEXYTKH 3HAKOMOCTOSIHCTBA H T.I1.);
MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE
KOHKPETHOU ITPAaKTUYECKON CUTYyaLIUU

B nosceonesnoti  owcusnu u  npu

usyvenuu opyeux V4eOHbIX
npeomemos:

onpedenamv  no  epagukam U
UCNoIb308ams ons pewieHus
NPUKIAOHBIX 3a0ay ceolicmea
PeanbHbIX npoyeccog u
3asucumocmetl  (Hauborvwiue — u
HauMmeHvuue 3HaAYeHUs,
NPOMENCYMKU — 6803DACMAHUSL U
VObI8aHUSL  (DYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA, — ACUMNIMOMUL,
nepuoo u m.n.);

UHMEPNpemuposams  CeoUCmMea 8
KOHmeKcme KOHKDEMHOTL
NPAKMU4ecKol Cumyayuu,
onpeoensimo no epaghuxam
npocmetuiuiue Xapakmepucmuxu
nepuoouyecKux npoyeccos 8
buonocuu,  IKOHOMUKe,  MY3bIKe,

paouocesazu  u
nepuoo u m.n.)

op. (amnaumyoa,

dnemenm
bl
mamemam
UuecKozo
ananu3a

OnepupoBatb Ha  0a30BOM  YpOBHE
MOHATUSIMHU: TPOW3BOMHAS (YHKIMH B
TOUYKe, KacaTenbHasl K rpaduky ¢GyHKIuH,
MPOU3BOIHAS (PYHKIINH;

ONpEAENATh  3HAUEHUE  IPOU3BOJHOMU
GyHKIIMM B TOYKE 1O H300paKEHUIO
KacaTeJIbHON K TpaduKy, NMPOBEICHHON B
3TOH TOUKE;

pemars HECJIOXKHbBIE 3aa4u Ha
MIPUMEHEHUE CBSI3U MEXy IPOMEXKYTKaMU
MOHOTOHHOCTM M TOYKaMHU 3KCTpeMyMma
byHKIMH, ¢  OOHOM  CTOPOHBI, H
IIPOMEXYTKAMHM  3HAKOIOCTOSIHCTBA U
HYJSIMM TIPOM3BOJIHON 3TOM (hyHKIMH — C
JPYTOM.

B noeceonesnoii scuznu u npu uzyueHuu
Opyeux npeomemos:

noJib3ysicb  rpaduxamu, CpaBHUBATH
CKOpPOCTH BO3pacTaHUS (pocra,
MOBBIIICHUS, YBEIMYEHHS M T.I.) WIU
CKOpOCTH yObIBaHMS (TTaJICHUS, CHUKEHUS,
YMEHBILIEHUS U T.I.) BEIMYMH B pEaJIbHBIX

nporieccax;
COOTHOCHUTH rpaduku peanbHbIX
MpOIECCOB M 3aBUCUMOCTEM C  UX
ONMCAaHUSIMH, BKJIIOYAOLUMHU
XapaKTCPUCTHKHU CKOpPOCTH HU3MCHCHUA
(OBICTpBI pOCT, MJIaBHOE TOHIKEHHE U
T.IL.);

HCIIOJIb30BaTh rpaduKu peanbHBIX

Onepuposamu HOHAMUSAMU:

npous3BoOHas QYHKyuu 6 mouke,

KacamenvbHas K epaguxy @yukyuu,

npoU3B00OHAST (DYHKYUU,

BLIUUCTIAMD nPoOU3600HYI0

00HOUJIeHa, MHO20UIeHd,

K8AOPAMHO20 KOPHS, NPOU3BOOHYIO

CYMMbL OYHKYUIL,

—  GBIYUCTAMb NPOU3BOOHBIE
INEMEHMAPHBIX PYHKYULL U UX
KOMOUHAYUIL, UCNONIb3YS

CnpaeovHble mamepuaibl,

— uccneoosamsv 8 NPOCMenuiux
CYYasx ynKyuu Ha
MOHOMOHHOCMb, HAXOOUMb
Haubonvuiue u HauMeHbuile
3HAYEeHUs. YYHKYUl, CMmpoums
epaguKu MHO20UIEHO8 U
npocmeuux payuoHAaIbHbIX
@yHKYULl ¢ UCnoIb308aAHUEM
annapama mMamemamuyecKo2o
ananusza.

B nosceonesnoti  owcusnu  u  npu
uzyyeHuu opyeux VueOHbIX
npeomemos:

peuwiamsv NPUKIAOHble 3a0auu U3




MPOLIECCOB Ui PEUICHHS] HECJIOXKHbBIX
NPUKIAIHBIX 3324, B TOM YHCIIE
ompezensis Mo rpaduky CKOpPOCTh Xoja
mporecca

ouonozuu, Qusuxu, XUMUU,
9KOHOMUKU U OpYeUxX npeomemos,

CBA3AHHblE C uccnedosanuem
xapakmepucmuk PEAIbHbLX
npoyeccos, HaxoxcoeHuem
HAUOOILULUX u HAUMEHbUIUX

3HAUeHUli, CKOpOCMU U YCKOPEeHUs U

unmepnpemuposams  NOJY4eHHble
pe3ynbmambl
Cmamuc | OnepupoBath Ha  0a30BOM  ypoBHE | Mmems npeocmasnenue 0
muka  u | OCHOBHBIMU OTIUCATENBHBIMU | OUCKPEMHBIX u HenpepuleHbIX
meopusn XapaKTepUCTUKAMKU YHUCIOBOrO Halopa: | criyuatinbix 8eNUYUHAX u
éepoammuo | cpenHee  apupMeTHUecKoe,  MEIHUaHa, | PACNPeOeNeHUsaX, O He3a8UCUMOCTU
cmelil, HauOoJIblIee U HAUMEHbIIIEe 3HAUCHNUS; CYUAUHBIX BEIUYUH,
Jlo2uKa u | ONEpUpoBaTh  Ha  0a30BOM  YPOBHE | MAMEMAMU4eckOM  OXCUOAHUU U
KomOuHa | NOHATUSAMHM: YacCTOTa M  BEPOATHOCTb | OUCHEPCUU CYHAUHBIX GENUYUH,
mopuka COOBITHS, CITydailHBIA BBIOOpP, OMBITHI C | UMemb npeocmaenenue 0
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU | HOPMANLHOM — pacnpeoeiesuu U
COOBITHSMH, npumepax HOPMANbHO
—  BBIYHMCIIATH BEPOSTHOCTU COOBITUI HA | pacnpeoeneHHbix CYYAUHBIX
OCHOBE I10JICUETa YUCIIA HCXO/IOB. BETUNUH,
NOHUMAMb CYyMb 3aKOHA OONbUIUX
yucen U  6blIOOPOYHO2O — Memooa
B nosceonesnoil dcusnu u npu uzyueHuu | UsMepeHus 6epOsImHOCmel;
Opy2ux npeomemos: umemsb npeocmaegienue 00 YCcl08HOU
OIIEHUBATh M CPaBHUBAThL B MPOCTBIX | 6EPOAMHOCMU U O  NOJHOU
CllydasX  BEpOSITHOCTH  COOBITHIl B | 66POAMHOCMY, NPUMEHAMb UX 6
peanbHOMN KU3HU; pewenuu 3a0ay;
YUTaTh,  CONOCTAaBJIATh,  CPABHMBATh, | UMEMb NPEOCMAGILEHUE O BAICHBIX
MHTEPIIPETHPOBATE B MPOCTBIX CIydasx | YACMHbIX 6UOGX PACnpeoeneHutl u
peaibHble JIAHHBIE, MPEICTABIECHHBIE B | MPUMEHAMb UX 6 PeuleHUU 3a0a4,;
BHJIE TaOJHII, TUarpamMm, rpadukos
Texcmoes Pemate HECIOXHBIE TEKCTOBBIE 3ala4M | — Pewams 3a0a4u pasHbix munoe,
ble 3a0auu | Pa3HBIX THIIOB; 8 MOM wucie 3a0auu

aHAJIM3MPOBATh YCIOBUE 3ajaud, Mpu
HEO0XOUMOCTH CTPOUTH AJISI €€ peIIeHUs
MaTEeMaTHYECKYIO MOJIENb;

MOHUMAaTh U HUCHOJb30BaTh Ui pEIICHUS
3aaui MH(GOpPMaIMIO, MPEACTABIECHHYIO B
BHUJIE TEKCTOBOM M CHUMBOJIBHOM 3aINCH,

cxeMm, Tabnui, JauarpamMm, TIpaduKos,
PHUCYHKOB;
JeCTBOBATH o AITOPHUTMY,

COJIEpIKalleMyCsl B yCIIOBUU 3a7a4u;
HCIIOJIb30BaTh JIOTUYECKHE PaCCYXIACHUS
IIPY PELICHNUN 33]1a4H;

pabotaTh C U3OBITOYHBIMU YCIOBUSIMH,
BbIOMpas U3 Bcell MHpOpMaLUU, TaHHBIE,
HEOO0XOAMMBIE AJIS peIIeHus 3a/1a4H;
OCYLIECTBISATh  HECIOXKHBIH  mepedop
BO3MOJKHBIX DPELICHUH, BBIOMpas U3 HHUX

NOBLILUEHHOU MPYOHOCTU

—  guIOUpamb ONMUMATLHBIU MEemOoO
peulerus 3a0ayu, paccmampuedst
Paznuunbie Memoowl,

—  cmpoums MoOelb peuerus
3a0ayu, npo8ooUmMs
0oKazamenbHble PACCYHCOCHUsL,

— pewamb 3a0aqu, mpebdyouue
nepebopa 6apuanmos, npoeepKu
YC08Uil, 8b160PaA ONMUMATLHO20
pe3yremama;

— aHajausupoeaniv u




ONITUMAITLHOE o KPUTEPUSIM,
c(hOpMYyIMPOBAHHBIM B YCJIOBHH;
aHAM3UPOBaTh M HMHTEPIPETUPOBATH
MOJyYCHHbIE  pEIIeHUs] B  KOHTEKCTE
YCIIOBHSI 3aj[aul, BHIOUPATh PCIICHHS, HE
MPOTHBOPEYAIE KOHTEKCTY;
pemath 3aJa4d Ha pacyeT CTOMMOCTHU
MOKYIOK, YCIIYT, MOE3/I0K H T.IL.;
pelaTh HECIIOKHBIC 3a/Ia4M, CBSI3aHHBIC C
JI0JIEBBIM y4acTHEM BO BJaJCHUH (HUPMOIA,
MPEINPUATHEM, HEIBUKHUMOCTBIO;
pemarh 3aJayd Ha TPOCThIE MPOLEHTHI
(cucTeMBbl CKHMJOK, KOMHCCHHM) ¥ Ha
BBIYHCIICHUE CIIO)KHBIX  TIPOIICHTOB B
pa3IMYHBIX CXEMaxX BKIJIAJOB, KPEIUTOB U
UTIOTEK;
pemarb MPAKTUYCCKHE 3ajauu,
TpeOyromnme UCTIOJIb30BaHUS
OTPHIIATEIIHBIX YHUCEN: Ha OIpE/eICHUe
TeMIIepaTyphl, Ha oIpeeieHne
MI0JIOXKEHUS Ha BpEMEHHOW ocH (110 Haiieu
3pbl M TOCINE), Ha JBH)KECHUE JICHEKHBIX
CPEICTB (mpuxon/pacxon), Ha
OIpeJIeJIeHUE MITyOUHBI/BBICOTHI H T.11.;
WCTOJNB30BaTh TOHATHE MacmTaba s
HAaXOXJCHUA PACCTOSHUM U JJIWH Ha
KapTax, IUIaHaX MECTHOCTH, IUIaHax
MOMEIIIEHUH, BBIKpOMKaxX, Mpu paboTe Ha
KOMIIBIOTEPE U T.II.
B noeceonesnoil ocuznu u npu uzyuenuu
Opy2Ux npeomemos:
— peuiaTh HECJIOKHBIEC TPAKTHIECKHE
3aJ]au¥, BOSHUKAIOIINE B CUTYaIHAX

MOBCEIHEBHOU KU3HU

UHmMepnpemuposanms
pe3yibmamsl 8 KOHmeKcme
YVCo8us 3a0auu, 8bloupamy
peuienus, He npomugopeuaujue
KOHMeKcmy;

—  nepesooumv npu peuieHuu
3a0ayu uHhopmayuro u3 0OHoU
Gopmbl 8 Opyeyio, UCnOIb3YA NpU
He0bX00UMOCMU CXeMbl,
maobauysl, epaguxu,
ouazpammol;

B nosceonesnoti owcusnu u  npu
usyueHuU opyaux npeomemos:
—  pewams npakmuyecKue 3a0ayu u

3a0ayu u3z Opy2ux npeomemos

T'eomemp
us

OnepupoBatb Ha  0a30BOM  YpOBHE
MOHATUSIMH: TOYKA, MpsIMasi, IIIOCKOCTh B

MIPOCTPAHCTBE, napauieIbHOCTh u
NEPHNCHAUKYIISAPHOCTD IIPpAMBIX nu
ILTIOCKOCTEH;

pacrio3HaBaTb OCHOBHBIC BHU/IbI
MHOTOTPaHHUKOB  (Mpu3Ma, MNHpPaMUJA,

MIPSIMOYTOJIbHBIN Napasienenumnen, Kyo);
n300pakaTh U3ydaeMmble (UTYpPBl OT PYKH
U C TPUMEHEHUEM NPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB;

nenath (BBIHOCHBIE) IUIOCKUE YEPTEKU U3
PHUCYHKOB MPOCTBIX 00BEMHBIX (PUTYp: BHU]
CBEpXYy, COOKY, CHU3Y;

U3BJIEKATh UHPOPMALINIO 0
IIPOCTPAHCTBEHHBIX reOMETPUYECKUX
¢burypax, npeacTaBICHHYIO Ha YepTexax U

Onepupoeamb NOHAMUAMU. MOYKA,

npsamas, NIOCKOCMb 8
npocmpancmee, NApailelbHOCmyb U
NePReHOUKYIAPHOCIb — NPSAMbIX U
n10CKOCmel,

npuMeHsams Ol peuwleHus 3a0ad
eeomempuieckue  gakmel,  eciu
VCOBUSL  NPUMEHEHUsT  3A0aHbl 8

sa6HOU hopme;
pewams 3a0a4u  HA HAXONHCOEHUE

2e0MEMPULECKUX BeUYUH no
00pazyam uil aneopumMam;
denamo (8b1HOCHbBIC) niocKue

uepmedcu U3 PUCYHKOE OOBEMHBIX
Queyp, 6 mom uucie pucosamov 6uU0
ceepxy, CcOOKy, Cmpoums CeyeHus
MHOC02DAHHUKOB,




PUCYHKAX;

npuMeHsTh Teopemy Iludaropa npum
BBIYHCIICHUH AJIEMEHTOB
CTepeoMETPUIECKUX (puUryp;

HaXOJUTh 00BeMBI U Iouaau
IIOBEPXHOCTEH MIPOCTEUIINX
MHOTOTPaHHUKOB C MPUMEHEHUEM
opmyu;

pacrmo3HaBaThb ~ OCHOBHBIE€  BHUIBI TN
BpamieHus (KOHyC, LWIUHAP, cdepa u
wmap);

HaXO/UTh 00BEMBI u iouaau
MOBEPXHOCTEM MPOCTEUIINX

MHOTOTPAaHHUKOB U TeN BpalleHus ¢
pUMEeHEHHEM (HOPMYIL.

B nosceonesnoii orcusnu u npu uszyuenuu
Opy2ux npeomemos:

COOTHOCHUTH a0CTPAKTHBIE TEOMETPUUECKHUE
MOHATHSI W (PaKTBI C  peabHBIMH
KU3HEHHBIMU O0BEKTaMU U CUTYAIUSIMU;
HCIIOJIb30BATh CBOMCTBA
MIPOCTPAHCTBEHHBIX TreOMETPUUECKUX
buryp IS penieHWs THUIOBBIX 3a1ad
MIPAKTUYECKOTO COJICPIKAHMUS;

COOTHOCHUTH IIJIOIIAN TMOBEPXHOCTEU Tem
OJIMHAKOBOI (POPMBI PA3IUUHOTO pa3Mepa;
COOTHOCHUTH OOBEMBI COCYJIOB OJIMHAKOBOM
(hOpMBI pa3TUYHOTO pa3Mepa;

OIICHUBATh hopmy MIPaBUIBLHOTO
MHOT'OTPaHHUKA TOCJIE CIUJIOB, CPE30B U
T.I. (OMpeAeNsATh KOJIMYECTBO BEPIIHH,
pebep u rpaHei MOJIYYEHHBIX
MHOTOTPaHHUKOB)

U361€KAMb, UHMEPNPEMUPO8Ams U
npeobpaszosvieams UHGopmMayuro o
2eoMempuseckKux Queypax,
NPeoOCmasieHHyI0 Ha Yepmedtcax,

NPUMEHSMb 2eomempuyeckue
Gaxmel 013 pewenus 3a0ay, 8 Mom
yucie npeononacalowux HeckoJIbKo

Wazos peuteHus;
onucvl8ams 83AUMHOE
pacnonodicenue NPAMBIX u
NIOCKOCmel 8 NPOCMPAHCMEe,
Gopmynuposamu ceoticmea u
npusHaxku gueyp,;

00KA3b168aMb eeomempuiecKue
VIMBEPAUHCOeHUSL,

61a0embv CMaHoapmHoli
Kraccugpuxayuet
NPOCMPAHCMBEHHBIX Queyp
(nupamuowi, npu3zMmbl,
napanneienuneovl),

HaAxooums 00vemMbl U NIOWaAou

nosepxHocmeli 2e0MempuiecKux mei
¢ npumenenuem popmyiu;

BLIYUCAAMD PACCMOSHUA U Velbl 8
npocmpancmee.

B nosceonesnoti  owcusnu  u  npu
uzyyeHuu Opyeux npeomemos.
UCNONIL308AMb ceolicmea
2eoMempudecKux Quayp onst
pewenus  3a0ay  NPAKMUYECKO20
xapakmepa u 3a0a4 U3 Opy2ux
obnacmeil 3HaHUU

Bexmoput
u
Koopouna
mul 6
npocmpan
cmee

— OmnepupoBath Ha 6a30BOM ypOBHE
IOHATHUEM ACKAPTOBBI KOOPAWHATLI B
MIPOCTPAHCTBE;

— HaXOIWUTb KOOPJAWHATHI BEPIINH Ky6a u
MMpsAMOYT'OJIBHOTO MapaJuICIICIIUIICAa

Onepuposamu NOHAMUAMU
0exapmogul KOOpOUHAamol 8
npoCmMpancmee,  eKmop,  MoOYib
8eKmMopa,  paseHCcmeo  BeKmMopos,
KOOPOUHAMbL 8eKMOPA, Y201 MeHCOY
seKmopamiu, cKanapHoe
npouszgederue 6eKmMopoa,
KOJLIUHEapHble 8eKMOpbl,

HAxXooums  pAcCmosiHue  Mexcoy
08YMsI MOUKAMU, CYMMY B8EKMOPO8 U
npousseoeHue 8eKmopa Ha Yucio,
V2ol mexcdy 8eKmopamu, CKAusApHoe
npousgedetue, packnadvieams
BEKMOp N0 08YM HEKOLIUHEAPHBIM
BEKMOPam;

3a0a6amv NIOCKOCMb YPAGHEHUEM 8
dexapmogoli cucmeme KooOpoOuHam

Hcemopus

OnuceIBaTh OTACIBHBIC BbIJAOIUECA

— Ilpeocmaenams 6xnao




mamemam
UKU

Pe3yNIbTaThl, MOJYUYEHHBIE B X0JI€ Pa3BUTHS
MaTEeMaTUKHU KaK HayKH;

3HATh MIPUMEPBI MaTeMaTHYeCKHX
OTKPBITUA W UX AaBTOPOB B CBSA3U C
OTEYECTBEHHOW M BCEMUPHOUN UCTOPUEH;
MMOHUMATh POJIb MAaTEMaTUKH B Pa3BUTUHU
Poccun

8bI0AIOUWUXC MAMEMATNUKOE 8
passumue Mamemamuxy U UHbLX
Hayy4HuIX oOaacmetl,

—  NOHUMAMb POJib MAMEMAMUKU 8
pazeumuu Poccuu

Memoowi
mamemam
uKu

[IpuMeHATh UW3BECTHBIE METOJBI  IpHU
pPELICHUN CTAHAAPTHBIX MaTEMaTHUYECKUX
3aja4;

3aMeyarh n XapakTepU30BaTh
MaTeMaTUYeCKHUe  3aKOHOMEPHOCTH B
OKpY>Kalolle 1eMCTBUTEIILHOCTH;
MPUBOJAUTH TMPUMEPHl MaTEMaTUUYECKHUX
3aKOHOMEPHOCTEH B MPUPOJIE, B TOM YHUCIIE
XapaKTEePUIYIOIIUX KpacoTy i
COBEPILEHCTBO OKPYXKAIOIIEr0 MHpa U
IIPOU3BEICHUN HCKYCCTBA

Hcnonvzoeamsv ocHo6Hble MemoObl
odokaszamenbcmea, nposooums
00Ka3amenbCcmeo U GblNOJHAMD
onposepoicenue;

NPUMEHAMb  OCHOBHble — Memoobl
PpeuleHuss Mamemamu4eckux 3a0ay;
Ha OCHOBe mMamemamuyeckux
3aKOHOMEpPHOCmell 6 npupooe
xapakmepuzoeams  Kpacomy — u
COBEPUIEHCINBO OKPYIHCAIOUWe20 MUpa
U npouszeedeHUll UCKYCCmed,

NpUMeHsmMb npocmetiuiue
npozpammmbie cpeocmea u
971eKMPOHHO-KOMMYHUKAYUOHHDbBLE
cucmemol npu pewienuu
MamemMamuyecKux 3a0ay

COAEPXAHUE YYEBHOI'O ITPE/IMETA
[Iporpamma 10 MareMaThke Ha 0a30BOM ypOBHE TpeIHA3HA4Ye€HA IS
OOy4JaroNIMXCcsl CPEIHEN IIKOJIbI, HE MCTIBITHIBABIINX CEPHE3HBIX 3aTPYJAHEHHM Ha
NpEeAbIIYIIUX YPOBHSIX 00yUCHHUS.
OOyuaronuecs, OCYIIECTBISIONIME OOydeHHEe Ha 0a30BOM YPOBHE, JTOJDKHBI
OCBOUTH OOIIME MaTEeMaTHYEeCKUE YMEHHs, HEOOXOAUMBbIEC ISl JKU3HU B
COBPEMEHHOM OOIIIECTBE; BMECTE C TE€M, OHHM IMOJIYy4YalOT BO3MOXHOCTh H3YyYHUTh
npeaMer riay0xe, 4YroObl B JajbHEWIIEM NP HEOOXOJIMMOCTH U3y4YaTh
MaTeMaTUKY ISl TpOoPECCUOHAILHOTO MPUMEHEHUS.
Kypcusom 6 mexcme evidenen mamepuan, Komopulil NOOAEHCUM UZVUEHUIO, HO He
BKIIOYAEMCSL 8 MPeb0BaHUS K YPOBHIO NOO2OMOBKIU.

OcHoBHas 6a3oBasi nporpaMmma

AJsre0pa U HaYaJIa AaHAJIN3A
[ToBTOopenue. PemeHne 3amad C HUCHOIB30BAHUEM CBOMCTB YHCEII U CHCTEM
CUUCIICHUS, JNEIUMOCTH, JOJIEM M 4YacTeW, NPOLEHTOB, MOAYyJeld yucell. Pemenue
3aad  C MWCIIOJIb30BAHUEM CBOWCTB CTENEHEM W KOPHEW, MHOTOYJICHOB,
npeoOpa3oBaHUi MHOTOWICHOB U IPOOHO-PAIIMOHATBHBIX BHIPAXKEHUM.
Pemienune 3amay ¢ UCMOJIB30BaHUEM TPaLyCHOU MeEpPHI yria. Moaylib YKUCiIa U €ro
CBOMCTBA.
Pemenue 3amay Ha JIBM)KEHHE U COBMECTHYIO pabOTy C MOMONIbIO JUHEHHBIX U
KBaJpaTHbIX YpaBHEHUW W UX CHCTEM. PemieHue 3ajad ¢ MOMOIIBK) YHMCIOBBIX



HEPABEHCTB M CHUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOM, C MPUMEHEHUEM
U300paKEHUSI YUCTIOBBIX TPOMEKYTKOB.

Pemenue 3amay Cc HMCHOJMB30BAaHMEM YHCIOBBIX (PYHKIMH M HUX TpaduUKOB.
Hcnonb3oBaHue CBOMCTB W TpaUKOB JMHEHHBIX M KBAJIPaTUYHBIX (PYHKIUH,

oOpaTHOM NPOMOPLMOHATBEHOCTH U (PYHKIIUU y:\&. I'paduueckoe permieHue
YPaBHEHUI U HEPABEHCTB.

Tpuronomerpruyeckass OKPYKHOCTb, paouanuas mepa yena. CHHYC, KOCHHYC,
TAHI€HC, KOMAH2eHC TPOU3BOJBHOTO yria. (OCHOBHOE TPUTOHOMETPHYECKOE
TOXXJIECTBO WM CJICICTBHS W3 HEro. 3HAYCHUS TPUTOHOMETPHUCCKUX (YHKIIUNA IS

MPUSOHOMEMPUYECKUX DYHKYUU, DopMmyIbl npusederus, Hopmyavl 0B0UHO20
apeymenma..

Hynu dyHkmum, mnpoMexxyTKU 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbosnbiiee u
HauMeHblliee 3HaueHue OGyukuuu. Ilepuoanueckue ¢yHKMU. YeTHOCT, U
HEYETHOCTh PyHKIUI. CrodcHbie yHKyUuU.

y=CosX,y=sinx,y=tgx_ y=ctgx

Tpuronomerpuyeckne (yHKIHH Dyuxyus
CBoiicTBa U rpa)MKH TPUTOHOMETPUUECKUX (PYHKIUI.

ApPKKOCHHYC, apKCUHYC, apKTaHI'€HC 4ucna. Apkkomaneenc yucaa. lIpocrenmme
TPUTOHOMETPUUECKHUE YpaBHEHHUA. PellleHne TpUroHoMeTpUYeCKNX ypaBHEHUH.
Obpamubie mpuzoHomempudeckue Qyukyuu, ux ceoticmea u ecpagpuxu. Pewenue
NpOCMetuux mpueoHOMempudecKux HepaseHCcma.

Crenenb ¢ JEWCTBUTEIBHBIM IIOKa3aTesieM, CBoWcTBa creneHu. lIpocteitniue
noKa3aTelbHbIE YpaBHEHMs U HepaBeHCTBa. IlokazarenbHast (yHKUUS U ee
CBOICTBA U TpaduK.

Jlorapudm umcma, cBoictBa mnorapudma. Jlecstuunslii gorapudm. Yucno e.
Hamypanvnoiti  nocapughm. IlpeobpazoBanue JsorapuMUUECKUX BbIPOKCHUH.
Jlorapupmuueckre ypaBHeHUs U HepaBeHCTBA. Jlorapupmuueckas QyHKIUS U €€
CBOICTBA U TpaduK.

CreneHnHast yHKIUS U ee CBOICTBa U rpaduk. MppanuoHaibHble ypaBHEHUS.
Memoo unmep6ano 0ns peuieHust HepageHCms.

Ilpeobpazosanus epagurxos @yukyul: coue 600j1b KOOPOUHAMHBIX OcCell,
pacmsadxiceHue u coicamue, Ompax)ceHue OMHOCUMENbHO KOOPOUHAMHbBIX OCell.
I'paghuueckue memoowl pewienus ypaenenuu u nepagencms. Pewenue ypasnenuii u
HEepPageHcma, Co0epHCAUX NEPeMEeHHYI0 OO 3HAKOM MOOYJIAL.

Cucmembvl NOKA3amMenbHuIX, N102APUPMUYECKUX U UPPAYUOHATLHLIX VPAGHEHUL.
Cucmemvl NOKA3aMeENbHBIX, J102APUDMUYECKUX HEPABEHCMS.

Bzaummno obpamuvie hynkyuu. I'paguku 3aumno oopammusix QyHKyui.
Ypasnenus, cucmemul ypasnuenuti c napamempom.

[IpousBonnass ¢ynkuuu B Touke. KacarenbHas k rpaduky (yHKIUU.
['eomerpuyeckuidi. U (uU3MUECKUH  CMBICT  Tpou3BoAHOM.  IIpomsBomHbie
anieMeHTapHbIX QyHKIUH. [Ipasunra ougppepenyuposarus.

Bmopas npouszeoonas, ee ceomempuueckuii u QpusuyecKuii CMulCi.



[Tonsitue o HempepbBHBIX (yHKIUAX. Toukm »sKcTpemyma (MakcUMyma U
MuHuMmyMa). HccnepgoBanue sneMeHTapHbIX (GYHKIMA Ha TOYKH SKCTpPEMyMa,
HauOoJIblIIeE U HAaUMEHbIIEE 3HAaYEHUE C MOMOIIBIO MPOU3BOJHON. [locmpoeHnue
epaguxos Qynkyuii ¢ nomMowbio nNpoussoousix. llpumenenue npouzeooHou npu
peuienuu 3a0a.

[lepBooOpaznas.  Ilepsoobpasznvie  snemenmapuvix  yukyuu.  I[lowaow
Kpugoaunetinoti mpaneyuu. DPopmyna Hetomona-Jleuonuya. OnpedeneHmbiii
unmezpan. Bviuucnenue niowaoeil niockux gueyp u 06vEMo8 men 8pawjeHus ¢
HOMOWbIO UHMeZpad.

I'eomeTrpus

[ToBTOpeHue. Pemenue 3amad ¢ NpUMEHEHUEM CBOMCTB (UIyp Ha IJIOCKOCTH.
3ajauM Ha JI0Ka3aTeIbCTBO MU IOCTPOEHHUE KOHTpHIpUMEpoB. Vcmonp3oBaHHWE B
3a7a4ax MPOCTEHIINX JOTHUYECKUX MpaBuil. PemieHue 3agay ¢ MCIOJIb30BAHUEM
TEOPEM O TPEYrOJIbHUKAX, COOTHOUICHHUW B IPSAMOYTOJBbHBIX TPEYrOJIbHUKAX,
(bakToB, CBSI3aHHBIX C YETHIPEXYTroJibHUKaMu. Pelienue 3amad ¢ UCOIb30BaHUEM
(GakToOB, CBSI3aHHBIX C OKPY)XHOCTAMH. PemieHue 3amay Ha H3MEpeHUs Ha
IJIOCKOCTH, BBIUMCIEHUE JUIMH W IUlowmaned. Pewenue 3adau ¢ nomowpio
8EKMOPO8 U KOOPOUHAM.

Harnsinnast crepeomerpusi. @urypsl 1 ux nzodpaxkenus (KyO, mupamua, mpu3ma).
OcHosHvie nousimusi cmepeomempuu u ux ceoticmsea. CeueHus Ky0a u TeTpa’ipa.
Touka, mpsiMass W IUIOCKOCTh B TMPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU U
CIENCTBUS M3 HUX. B3auMHOE pAaCHoOJOXKEHHE TPAMBIX U IUIOCKOCTEH B
npocTtpancTBe. [lapajuienbHOCTh TPAMBIX H  IUIOCKOCTEW B MPOCTPAHCTBE.
N3o0pakeHne npoCTEeUINX MPOCTPAHCTBEHHBIX (UTYP HA TIOCKOCTH.

Paccrostnus Mexy urypamu B mpoOCTPaHCTBE.

VYrabl B pocTpancTse. [lepreHanKyaspHOCTh NPSAMBIX U INIOCKOCTEH.

[Tpoexiusi ¢urypsl Ha TIOCKOCTh. [IpU3HAKM MEPNEHIUKYISIPHOCTA TPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE. TeopeMa O Tpex NMepIeHAUKYJIIApax.
MHoOrorpaHHuKH. [Tapamnenenunen. CaoiicTBa MPSIMOYTOJIBHOTO
napamenenunena. Teopema [ludaropa B mpoctpanctse. Ilpusma u nupamuna.
[IpaBuibHast mUpaMua U NpaBwibHas mnpusma. lIpsMas nupamuga. DIeMEHTHI
MPU3MBI U IUPAMU/IBI.

Tena Bpamienus: MWIMHAP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOIO
KpYTrOBOTO LIWJIMHJIPA, MPSIMOT0 KpyroBoro koHyca. M3o0paxenue Ten BpalieHus
Ha TIOCKOCTH.

llpeocmasnenue 06 yceueHHOM KOHyce, CeueHUsi KOHyca (napanienrbHoe
OCHOBAHUIO U NPOX0OsiUee yepes epPUluHy), cedeHusi YUIUHOpa (napaileibHo U
nepneHOUKyIapHo ocu), ceuenus wapa. Pazeepmxka yununopa u konyca.
Ilpocmetiwue KombuHayuu MHO202PAHHUKOG U MeNl 6PAWEHUS MeHCOY COOOLI.
Brrumncienne 31eMeHTOB IPOCTPAaHCTBEHHBIX (huryp (pedpa, nuaroHayu, yribl).
[Lnomane MOBEPXHOCTH MPAaBUJIBHOM MHUpaMHUAbI W MOpSMOW Tpu3Mbl. Ilmomans
MMOBEPXHOCTH MPSMOr0 KPYTrOBOr0O HMJIMH/IPA, MPSIMOTO KPYrOBOrO KOHYyCa U 1apa.
[Tonsitue 06 o6veme. OOBEeM MUPaMHUIBI U KOHYCa, TPU3MbI U IuuHApa. O0hemM
niapa.



Ilooobnvie mena 6 npocmpancmee. COOTHOIIEHHS MEXIY IUIOIIAIIMHU
MIOBEPXHOCTEH M 00beMaMu TT0TOOHBIX TEII.

Heuodicenus 6 npocmpancmee: napaiebhvlli NePeHoc, YeHmpaibHas CUMMempUs.,
CUMMEMpPUsL  OMHOCUMENbHO — NaocKocmu, nosopom. (Ceoticmea  O8UNCEHUI.
Ipumenenue 0gudicenuti npu peueHuu 3a0ay.

BekTopbl 1 koopauHaThl B pocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa
Ha YHCJIO0, Yroll MeXay BekTopamu. KoimmHeapHble U KOMIUIAHAPHBIE BEKTOPBHI.
Ckansproe npouszgedeHue 6ekmopos. Teopema o paznodxiceHuu 6eKmopa no mpem
HekomnianapHuim — gekmopam.  Ckanapnoe — npoussedenue  8eKMOpo8 8
koopounamax. IlpumeHnenue 6ekmopos npu pewieHuu 3a0a4y HA HAXOHCOEHUe
paccmosiHut, OuH, naouacel u 06beMos.

Ypasuenue nnockocmu 6 npocmpancmee. Ypaeuenue cgepvl 6 npocmparcmee.
Dopmyna 0ns 8bIMUCIEHUS PACCMOAHUSA MeNHCOY MOUKAMU 8 NPOCMPAHCMEe.

BepositHOCTh ¥ cTaTHCTHKA. PaboTa ¢ TaHHBIMH

[ToBTOopenue. Pemenne 3amady Ha TaOaMuHOE U TpaduUyuecKoe MpeJCTaBICHUE
naHHbIX. Vcronb30BaHrue CBOWCTB M XapaKTEPUCTUK YMCIIOBBIX HAOOPOB: CPEAHUX,
HanOOJIBIIEr0 U HAMMEHBIIIETO 3HAUCHUS, pa3Maxa, oucnepcuu. Pewenue 3a0au na
onpeoeieHue Yacmomul U 8epossmHOCmU coovimuil. Buiuucnenue eeposmuocmeti 6
ONbIMAX C PABHOBOIMONCHLIMU dJleMeHMapHuiMu ucxodamu. Pewenue 3adau c
npumeneHuem Komounamopuku. Pewenue 3a0au ma eviuucienue eposimHocmeri
He3A8UCUMBIX COOBIMUL, NpUMeHeHue QOopMYabl CIOHCeHUs. 8EPOSMHOCMEN.
Pewenue 3a0au c¢ npumenenuem ouazpamm OJinepa, Oepeda 6eposimHOCMmEL,
¢opmynvr Bepuynnu.

Yenosnas eeposmuocme. llpasuno ymmnoscenus seposimuocmeti. Popmyna noaHou
8EPOAMHOCMU.

Huckpemnvie crayuatinvie genuyunsvl u pacnpeoenenus. Hezasucumoie ciyuatinbie
genuuunvl. Pacnpedenenue cymmvl U npousgeoenus He3A8UCUMbBIX CAYUAUHbIX
BENUUUH.

Mamemamuueckoe  ooxcuoanue U Oucnepcusi  CAYYAUHOU  BEIUUUHDBL.
Mamemamuueckoe oorcuoanue U OUCNEPCUS CYMMbL  CIVUAUHLIX — GETUYUH.
I'eomempuueckoe pacnpedenenue. bunomuansrnoe pacnpeoenenue u e2o C8oUCmaa.
Henpepuvignvie cnyuaiinvie eenuuunsvi. llonamue o niomuocmu 8eposmHOCU.
Pasnomepnoe pacnpeoenenue.

llokazamenvroe pacnpedeneHnue, e2o napamempeol.

llouamue o  Hopmanvmom  pacnpeodenenuu. llapamempvl  HOpManIbHO2O
pacnpedenenus. Ilpumepovl cnyyaiinbix 6eiuyuH, NOOYUHEHHBIX HOPMATbHOMY
3aKOHY (nocpeuHocms UsMepeHutl, pocm Yel08exa,).

Hepasencmeo  Uebwiwesa. Teopema bepuyniu. 3axon Oonvuwux — yucei.
Buvibopounwiii memoo usmepenus eéeposmuocmeil. Ponw 3akona 6onvuiux yucen 6
Hayke, npupoode u obwecmae.

Kosapuayus 0eyx cnyuatinvix eenuuun. Ilonsmue o xoaghguyuenme xoppenayuu.
Coemecmuvie Haba0OeHUs 08YX CYYAUHBIX 8eUdUH. Boioopounsiti koagpuyuenm
KOppenayuu.



YueOHuku:

1) Anumos III.A. AnreOpa u Hayana aHanu3a: y4e0. as 10-11 ki1
oOmreoOpazosar. yupexaenunii / [LLI.A. Anumos, FO.M. Konsirun, FO.B.
Cupnopos u ap.] — M.: IIpocsemenue, 2017.

2) Amanacsn J1.C. T'eomerpus, 10 — 11: Yue0. st o0mieoopa3osar.
yupexaenuii / JI.C.AranacsH, B.®. byry3os, C.b. Kagomies u ap. — M.:
[Ipocsemenune, 2017.

YyeOHO—TemaTHuyeckoe mianuposanue 11 kiacc

Ne HaunmenoBaHue pas3aenoB u Tem Bcero | B toMm uucie, gac.
gacoB | Teopus | Kontpoub
1 | [loBropenue kypca 10 kiacca 3 2 1
2 | Bekropnl 8 7 1
3 | Tpuronomerpudeckue GyHKIUN 12 11 1
4 | [IpousBo/HAs U €€ TEOMETPUUECKHIA 15 14 1
CMBICTT
5 | Merog koopauHaT B IPOCTPAHCTBE 14 13 1
6 | [IpumeHenne Mpou3BOIHON K
. 12 11 1
UCCIIeNOBAaHNIO QYHKIIUN
7 | Hunusap, KoHyC, map 11 10 1
8 | UaTterpan. 7 6 1
9 | O0BEMEI TEN 11 10 1
10 K0M6HHaTopr<a Y DJIEMEHTHI TEOPUH 18 17 1
BEPOATHOCTEH
11 | UTtoroBoe MOBTOPEHHUE. 25 24 1
Bcero 3a rox 136 155 11




