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1. IlosicHuTeNnbHAs 3aMucKa

Pabouas mporpamma mo martematuke s 10-11-x KmaccoB SIBISETCS COCTaBHOM 4acThIO OCHOBHOM
00pa3oBaTeNnbHON MPOrpaMMBbI CpelHero odmiero oopazoBanuss MyHUITUIATEHOTO OIOKETHOTO 00111e00pa-
3oBarenbHOro yupexaeHus " ['opsaexmodeBckass COL " u coctaBineHa B COOTBETCTBUU C OCHOBHBIMH I10-
noxeHusMu denepanbHOro rocy1apcTBEHHOI0 00pa3oBaTebHOIO CTaHapTa CpeIHero oouero oopa3ona-
Hus (puka3 MunoOpHayku P® Ne 413 ot 17 mas 2012 r.), pekomermanusmu [IpumepHOi mporpamMmbl
cpeanero oOmiero oOpa3oBaHus 1o maremaruke u IIporpammsl 00I1€00pa30BaTENbHBIX YUPEKACHUIH
®I'OC. Maremaruka 10-11 knaccel, coctaButens bypmucrtposa T.A. (Anredpa u Havajga MaTeMaTHIECKOTO
ananmm3a. CoopHuk pabouux nporpamm. 10-11 xknaccel 6a30BbIi U YriyONIeHHBIH YPOBHM; TOCOOHE IS YUH-
Tenel obmeoOpa3oBaTenbHbIX yYupexaenui -M.: [Ipocsemenue, 2016; 'eomerpusi. COOpHHK pabouux mpo-
rpamm 10-11 xmaccer; mocobue i yuutenei obuieoOpa3zoBaTenbHbIX yupexaeHuil -M.: Ilpocsemienue,
2015)

PabGouast ydeOHass mporpamMma HE COJACPXKHUT PACXOXKIECHUUW C aBTOPCKUMH Tmporpammamu 1.
A..AnumoBa u ap., (Anrebpa u Hayana MaTemarudeckoro ananusza. CoopHuk paboumx mporpamm. 10-11
KJIacChl 0a30BBIA M yriayOJEHHBIN YPOBHH; MMOCOOME I yUUTENel 001meo0pa3oBaTeNbHBIX YUPEKICHUMN.-
M.: IIpoceemenue, 2016.; JI.C. Aranacsna (I'eomerpusi. COopuuk pabounx mporpamm. 10-11 kmaccer; mo-
cobue It yumrenei obmieobpaszoBareabHbiX yupekacauii -M.: TIpocBemienne, 2015). 3a cuer pesepra
y4e0HOTO BPEeMEHHU JT00ABIICHBI IBE TEMBI «AJIredpandyecKue YpaBHEHHs U CHCTeMbl HeJIMHEHHBIX ypaB-
HeHui» B 10 xiacce, «kKommiiekcHble unciaa» B 11 Kjacce.

[Iporpamma neTanu3upyeT W pacKpbIBaeT COAEp)KAaHUE CTaHIApTa, ONpeNeNseT OOILIYI0 CTPATETHio
oOy4eHHsl, BOCHUTAHUS M Pa3BUTUS Y4YalllUXCS CpPEACTBAMH Y4eOHOro IpeaMeTa B COOTBETCTBUU C
LEeISIMU M3YYEHHS MaTeMaTHKH, KOTOpbIE OIMpPENeNIeHbl CTaHIapTOM.

OOydeHne ocymiecTBIsCTCA 1Mo chneayonmm ydeonukam ¢ 2017-2018 yuebHoro rona:
1. II.LA.AnumoB U ap. Anrebpa u Hadajga mMaTemaTudeckoro anaiausa 10-11 kmaccel 6a30BbBIN U yT-
ny6nenusiit ypoBHu M: Ilpocsemenne 2017 r.
2. Aranacsua JI.C. u ap. 'eomerpus 10-11 k. M.: [IpocBemenne, 2014 1. - 2017 .
Cpoxk peanmu3zarnuu pabodeit mporpaMmsl 2 ToAa.
N3ydyenne mareMaTUKH B CTapuIel IIKOJE OCYIIECTBISETCS Ha ABYX YPOBHSX - 0a30BOM U yriayOJeHHOM,
KQKIBI U3 KOTOPBIX UMEET CBOIO CHEIUPUKY.
Ha 6a30BoM ypoBHE permmaroTcst mpoOIeMbl, CBsI3aHHBIC ¢ (POPMHUPOBAHUEM OOIIEH KyJIbTYpPHI, C pa3BUBAIO-
IIMMH ¥ BOCIIUTATEILHBIMU IIETISIMU 00pa30BaHUsl, B COIMANTM3AINH THYHOCTU. V3ydeHne Kypca MaTeMaTu-
KM Ha 0a30BOM YPOBHE CTaBUT CBOEH I11€JIbIO MMOBBICUTH KYJIbTYPHBI YPOBEHb YeNIOBEKa U 3aBelaeT GopMu-
pOBaHKME OTHOCUTENBHO IEIOCTHON CHUCTEMBl MAaTEeMaTUYECKUX 3HAHMI KaK OCHOBBI IS TIPOJOJIKECHHS 00-
pa3oBaHUs B 00JIACTAX, HE CBA3AHHBIX C MATEMATHKOM.
YrnyOneHHbIH ypOBEHb CIIOCOOCTBYET MOMYyYEHUIO 00pa30BaHUsI B COOTBETCTBUU CO CKIOHHOCTSIMH H TIO-
TPeOHOCTSIMH yualuxcs, o0ecreynBaeT UX OPUEHTALMI0 U caMoolipeeneHue. M3yduenne kypca MareMaTu-
KM Ha yrIyOJICHHOM YPOBHE CTAaBUT CBOCH IIENBIO 3aBeplieHre (OPMHUPOBAHUS CUCTEMBI MAaTEeMATHYECKUX
3HAaHUNA KaK OCHOBBI Ui MPOAOJKEHHS MaTeMaTHUYecKOro oOpa3oBaHUsl B cUCTeMe MpodeccnoHalbHOM
noAroToBku. OTKPBIBAET MOMOIHUTEIHHBIE BO3MOKHOCTH JJIsSi COBEPIICHCTBOBAHUSI MHTEIICKTYAIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN BBIMTYCKHUKOB, Pa3BUTHS UCCIIEI0BATEIILCKMX YMEHUN M HAaBBIKOB, (POpMHUpPOBa-
HUS KYJIBTYPbI MBIIIUICHUS U MATEMAaTUYECKOTO SI3bIKA.
N3ydenue kypca MaTeMaTHKU Ha 0a30BOM YPOBHE CTaBHUT CBOEH HANpaBiI€HO Ha JOCTHXKEHHUE CIEAYIOLIUX
meJIei.
® OBJIAJICHUE CUCTEMON MaTeMaTHYECKHUX MOHSATHI, 3aKOHOB M METOJOB, U3y4aeMbIX B Ipe/eax OCHOB-
HOM 00pa3oBaTeIbHON MPOTPAMMBI CPETHETO 001Iero 00pa3oBaHusl, YCTAHOBIICHUE JIOTUYECKON CBSI-
3W MEXIY HUMU;
® OCO3HaHHME U OOBSCHEHHE POJIM MATEeMAaTUKH B OMUCAHUU M HCCIEIOBAHUU MPOIECCOB U SIBJICHHIA,
MPEJICTABICHHE O MATEMAaTHIECKOM MOJICTTUPOBAHUHU U €T0 BO3MOXKHOCTSIX;
® OBJIaJICHUE MATEMaTUYECKOW TEPMHUHOJIOTHEH U CUMBOJIMKOW, HAyalbHBIMU MOHSTUSAMU JOTHKU M
MPUHIMIIAMA MaTeMaTUYeCKOro J0Ka3aTelbCTBA; CAMOCTOATEIHHOTO MPOBEACHHS IOKa3aTelIbHbIX
paccyXJICHHI B XOJIe peIICHHs 3a/1a4;
® BLINIOJJHEHUE TOYHBIX M NPHUOIMKEHHBIX BBIYUCIEHHE M MpPeoOpa3oBaHUN BBIPAKEHUM; peLICHHE
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YpaBHEHHI M HEPABEHCTB; PELICHHE TEKCTOBBIX 3aJay; HUCCIEIOBaHUE (YHKLUH, MOCTPOCHUE HX
rpaMKOB; OLICHKAa BEPOATHOCTH HACTYIUIEHUS COOBITHH B IPOCTEHUIINX CUTYalUsX;
¢ n300pakeHNe TUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYp, X KOMOMHALIMKI; YTEHHUE Teo-
METPUUECKUX YEPTEKEH; ONrMcaHne U 000CHOBAHUE CBOMCTB (YUTYp U OTHOUICHUN MEXIY HUMU;
® CrI0OCOOHOCTh NMPUMEHATh IPUOOPETEHHbIE 3HAHUSI M YMEHUS JUIsl PEeLIeHUs 3a/1ad, B TOM 4HCIe 3ajad
MPAKTUYECKOT0 XapaKTepa U 3a7ad U3 CMEXHbIX y4EOHBIX MPEAMETOB.
Ha yrnyGiieHHOM ypOBHE K IIepEUHCIICHHBIM BBIIIE JOOABIISIOTCS:
® CTAaHOBJICHUE MOTHBALMHU K IOCIEAYIOLNIEMY M3yYEHHUI0 MATEMAaTUKH, €CTECTBEHHBIX M TEXHUYECKUX
IUCLUIUIMH B YUYPEXKJICHHUSIX CHCTEMbl CPEAHEr0 M BBICIIETO IPO(PECCHOHATIBHOIO 00pa3oBaHMs U
JUISE CaMOOOPa30BaHMS,
® [IOHMMaHHE U YMEHUE OOBSICHUTh NPUUYMHBI BBEICHUS a0CTPAaKLIUN [TPU OCTPOSHUH MATEMaTHUYECKUX
TEOPHUiL;
® OCO3HAHME U BBIBICHUE CTPYKTYPHI JOKA3aTENbHBIX PACCyKACHUH, TOTMYECKH OOOCHOBAaHUS JJOKa3a-
TEJIbCTB; OCMBICJICHHE MPOOJIEMBI COOTBETCTBHS I€AYKTUBHBIX BbIBOJOB OTBJICYEHHBIX TEOPUH U pe-
aJIbHOM JKH3HM;
® OBJIAJICHUE OCHOBHBIMM IOHATUSAMH, UACIMH U METOJAMH MAaTeMATHYECKOTO aHaJIW3a, TEOPHH BEPO-
ATHOCTEH M CTATHUCTUKH; CIIOCOOHOCTh NPUMEHSTh MOJIY4YEHHbIC 3HAHMS JJIS OMMCAaHUS U aHAIM3a
po0JieM U3 peallbHOH JKU3HH,
® TOTOBHOCTH K PEIICHUIO INUPOKOIO KJlacca 3aJad U3 Pa3jIM4YHBIX Pa3[elIoB MAaTEMAaTHUKU U CMEXHBIX
yueOHBIX MPEAMETOB, K MMOMCKOBOM M TBOPYECKOM AEATENBHOCTH, B TOM YHCIE IPU PEIIEHUH He-
CTaHJApTHBIX 3a/1ay;
® OBJIAJICHUE HABBIKAMU HCIIOJIB30BAHMS KOMIIBIOTEPHBIX IIPOrPaMM IIPH PEIICHUHA MATEMaTHYECKUX 3a-
Jia4, B TOM 4MCJI€ IJIs IIOUCKA ITYTH PEIICHUS U WLTIOCTPALMK X014 PACCyKACHUS.
CopneprxaTenbHON OCHOBOM U TJIAaBHBIM CPEJICTBOM (POPMHPOBAHUS U PA3BUTHUS BCEX YKa3aHHBIX CIIOCOOHO-
CTEeH CIYy)KHUT LieJIEHANpPaBICHHbIH 0TOOp yuyeOHOro MaTepualsia, KOTOpbIH BEIETCS HAa OCHOBE NMPHUHIIMIIOB
HAYYHOCTH U (pyHIaMEHTaIbHOCTH, UCTOPH3MA, TOCTYITHOCTH U HEMPEPHIBHOCTH, LIETOCTHOCTH U CHUCTEM-
HOCTH MaTeMaTHYECKOro 00pa30BaHMsl, €0 CBA3M C TEXHUKOW, TEXHOJIOTHEH, kKHU3HbI0. ColepkaHue 1o aj-
redpe ¥ HayajlaM MaTeMaTH4ecKoro aHanu3a (opmupyercs Ha ocHoBe DyHIAMEHTAIBHOTO Spa IIKOJIBHO-
ro MareMaThueckoro obpazoBaHus. OHO IPEACTABIEHO B BHJIE COBOKYIHOCTH COJEpXKAaTEIbHBIX JMHMH,
packpeIBaoIUX HaronHeHne DyHIaMEHTaIbHOTO SJpa IIKOJIBHOTO MaTeMaTHYECKOro 0Opa3oBaHUS IMpPH-
MEHMTEIBbHO K cTapiueil mkose. [Iporpamma pernameHTHpyeT o0bEM MaTepualia, 00s3aTeIbHOIO A U3y-
YEeHMsI, HO He 3aJa€T pacipeeneHus ero no kiaccam. [loatomy conepikanne JaHHOTO Kypca BKIIIOUYAET clie-
TYIOIINE pa3ielbl: «Anredpay; «MareMaTnueckuil aHam3y; «BeposTHOCTh M CTaTUCTUKAY; «['eoMeTpusy».
Coneprxanue pasnena «Anredpa» crocoO0CTByeT (JOPMUPOBAHHIO Y YUAIIMXCSl MATEMAaTHUYECKOTO armnapaTa
IVl pelleHMsl 3a/1ad OKpyxarolel peaabHOCTH. [Ipogomkaercs U3ydeHne MHOTOWIEHOB C LEIBIMH KO3(-
(duIMeHTaMH, METOI0B HaXOXKICHUS UX PAllMOHATBHBIX KOpHEH. [Iporcxoaut passutue u 3aBepiieHue Oa-
30BBIX 3HaHMM O uynciae. Tema «KOMIUIEKCHBIE 4YMCIa» 3HAKOMUT y4YalIMXCA C MOHSITHEM KOMILJIEKCHOTO
qucia, MpaBUIaMy ACHCTBUN C HUMH, pa3IMYHBIMU (JOPMAMHU 3aITUCH KOMIUIEKCHBIX YHCEIl, PELICHUEM IPO-
CTCUIINX ypAaBHEHUH B I10JI€ KOMIIJICKCHBIX YMCEN M 3aBEPUIAECT OCHOBHYIO COIEPKATEIbHYIO JIMHHUIO Kypca
IIKOJIbHOM MaTteMaTHku «Yucna». OCHOBHOE Ha3HauY€HHE STHUX BOIPOCOB CBSI3aHO C MOBBIIICHUEM OOIIEH
MaTeMaTHUYeCKOM MOATOTOBKH YUYaIUXCsl, OCBOCHHEM IPOCTHIX M 3((PEKTUBHBIX MPUEMOB pEILICHHs anred-
pandeckux 3anad. Pasnen «MareMaTtndeckuil aHanu3» MPECTABIEH TPEMsI OCHOBHBIMU TEMaMHU: «DJIEMEH-
TapHble QyHKIUW», «[IpousBonHas» u «MHterpan». ConepkaHue 3TOro paszesia HalelIeHO Ha MOJIy4YeHue
IIKOJIbHUKaMU KOHKPETHBIX 3HAaHUN 0 (PYHKIIMH KaK BaKHEHIIEH MOJIENT ONMCaHUS U UCCIIEIOBaHUS Pa3Ho-
00pa3HbIX pealbHbIX IpoleccoB. M3yueHne CTeneHHbIX, MOKA3aTeNbHbIX, JOrapupMUUECKUX U TPUTOHO-
METPUYECKUX (DYHKIMHA MPOJODKAET 3HAKOMCTBO YUAIIMXCSI C OCHOBHBIMH JIEMEHTAPHBIMH ()YHKIMSIMHU,
HA4aToe B OCHOBHOM mKouse. [IToMuMo OBaieHUsT HEOCPEACTBEHHBIMA YMEHUSAMHU PEIIaTh COOTBETCTBYIO-
M€ YPaBHEHUS U HEPABEHCTBA, y ydyaliuxcs (GOPMHUPYETCs 3arac reOMEeTpUYECKUX MpeICTaBICHUH, JIexka-
IIUX B OCHOBE OOBSICHEHUS MPABOMEPHOCTU CTAHAAPTHBIX M IBPUCTHUECKUX MPUEMOB perieHus 3anad. Te-
Mel «IIponsBognas» u «MHTErpa» coaepkaT TpaJULIMOHHO TPYIHbIE BOIIPOCHI AJIs HIKOJIBHUKOB, JaKe IS
TeX, KTO BbIOpaJI M3y4YE€HUE MAaTEMAaTUKU Ha YriyOJEHHOM YpOBHE, ITO3TOMY MX H3JIOXKEHHE IPEIIosaraer
OIOpYy Ha TEOMETPHUECKYIO HATTIAHOCTh M HAa €CTECTBEHHYIO MHTYHIIMIO YJaluxcs, Oojiee, 4eM Ha CTpOorue
ornpenesneHus. TeM He MeHee 3HaKOMCTBO C 3TUM MaTepuanoM JaéT MpeicTaBlIeHUE ydaumMces o0 o0Imux
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UJesX U MEeToJlax MareMarndeckoil Hayku. [Ipu nzydenuu pasnena «BeposiTHOCTh U CTaTHCTHKA» paccMmar-
PHUBAIOTCS pa3/IMYHbIe MAaTEeMaTUYECKUE MOJEIH, MO3BOJISIONINE U3MEPATh U CPAaBHUBATH BEPOSITHOCTH pas3-
JUYHBIX COOBITHIA, A€NaTh BHIBOJABI M MPOTHO3BL. DTOT MaTepuan HeOOXOIUM Mpexkae BCEro Aist GopMupo-
BaHHUA y yyalmuxcsi (yHKIMOHAIBHOM IPaMOTHOCTH — YMEHHsI BOCIIPUHUMATh M KPUTUUYECKU aHAIU3UPO-
BaTh MH(OPMAIIHIO, IPEACTABICHHYIO B PA3JIMYHbBIX (OpMax, MOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX
peanbHBIX 3aBUCUMOCTEH.

Mecto yueOHOro npeamera «MareMmaTuka» B y4eOHOM IJIaHe

VY4eOHblil M1aH OCHOBHON 00pa3oBaTeNbHON MPOrpaMMBl cpeHero obmiero oopasosanuss ®I'OC mns
oOpasoBarenbHBIX YupexaeHuil Poccuiickoit deneparuu npemxycmMaTpuBaeT 00s3aTeIbHOE H3yUeHUE MaTe-
MaTHKH Ha YpOBHE cpesiHero oouero oopasosanus B oobeme 408 yacos. B Tom uncne: B 10 kiacce — 204
yaca, B 11 kmacce — 204uaca. AnreOpa u Hauajaa aHaIM3a U3ydaeTcs Ha yriryOJIeHHOM ypoBHE 4 Jaca B He-
JelTt0, TeoMeTpust Ha 6a30BoM 2 yaca.



2. [Inanupyemsble pe3ynbTaTbl OCBOCHHS Y4eOHOT0O IMpeaMeTra
Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHalln3a, TeOMETPHUs

ba30BbIi1 ypoBeHb

«[TpobneMHO-PYHKIIMOHATIBHBIE PE3YIbTATHI»

VYrayOneHHbIH YPOBEHb

«CHCTEMHO-TEOPETUUECKUE PE3YIBTATHI»

Paznen I. BeIlTyCKHUK Hay4YHuTCS IlI. BeimyckHuk  noayduT | II. BeImyCKHUK HayduTCS IV. BpInyCKHUK  TOJY4YHUT
BO3MOXKHOCTbh HAYUHUTHCS BO3MOXKHOCTbh HAYUHUTHCS
Lemu ocBoenwms | Jlyns wcnonb3oBaHusi B moBce- | s pasButmst  mbimuieHus, | s ycnemHoro mnpopoike- | s oGecriedeHUss BO3MOKHO-
npenMera JTHEBHOM >KM3HU U 0OecriedeHHsl | UCIOIb30BaHUs B MOBCEAHEB- | HUSI 00pa3oBaHus CTH YCIIEUTHOTO MPOI0JKEHUS
BO3MOXXHOCTH YCIEIIHOTO TpPO- | HOM KU3HU o0pa3oBaHus MO CHELHUATBHO-
[0 CIEUHUATbHOCTSAM, CBS3aH-
JIOJDKeHHUST  00pa3oBaHUs  TI0 CTSIM, CBSI3aHHBIM C OCYUIECT-
U oOecreyeHs] BO3MOXHOCTH | HBIM C MPUKIAIHBIM HCIOJIb- o
CHEIHUATBHOCTSIM, HE CBS3aH- BJICHUEM HAay4YHOW U HCCIEJO-
YCIIEITHOTO MPOJOJIKEHHSI | 30BAHUEM MAaTeMaTUKU .
HBIM C TIPHUKJIAIHBIM UCIOIb30- BaTEIbCKOW JIEATENIbHOCTU B
00pa3zoBaHus 1O CHENUaIbLHO-
BaHHWEM MaTeMaTHKU obmacTh  MareMaTUKd U
CTSIM, HE CBSI3aHHBIM C TPH-
CMEXHBIX HayK
KIQJAHBIM  HMCIOJIb30BaHUEM
MaTeMaTUKH
TpeboBanus k pe3yiabraTam
OnemeHTsl  Teo- | OnmepupoBaTth Ha 0a3zoBoM | OnepupoBaTh2 MOHATHAMHU: KO- | CBOOOAHO omepupoBath3 mo- | JocTmxenue pE3yJIbTaTOB

pUuru MHOKCCTB H

ypoBHel TOHATUSIMHU: KO-

HCYHOC

MHOXKECTBO, OJICMCHT

HATHAMHU. KOHCYHOC MHOXKC-




MaTeEMaTUYECKON
JIOTUKA

HEUYHOE MHOXECTBO, JJIe-
MCHT MHOXKECTBa, INOAMHO-
KECTBO, TIEpPEeceUeHUEe W
00bEeIMHEHNE

YHCJIOBBIC

MHOKECTB,
MHO)KECTBa Ha
KOOPJIMHATHOW MpsSIMOM, OT-
PE30K, HHTEPBA,

omepupoBaTh Ha 0a30BOM
YpOBHE TOHSATUSMHU: YTBEp-
KJCHHUEe, OTpUIIAHHE YTBEp-
KJICHUS, UCTUHHBIC U JIOXK-
HbI€ YTBEPXKACHUS, TPUYH-
Ha, CIGIACTBHE, YaCTHBIM
ciiydaid OOIIero yTBEpxkje-

HUS, KOHTPIIPUMED;

HAaXOIUTh TIEPECEUCHHE W
IByX MHO-
KECTB, MPeJICTaBICHHBIX
rpagu4eckd Ha YHUCIOBOM
MPSAMON;

00bEINHEHUE

CTPOUTh Ha YMCJIOBOM TMps-
MOU ITOAMHOKECTBO YHCJIIO-
BOIO MHOXECTBa, 3aJaHHOE
MPOCTEUIIIMMH YCIIOBHUSIMU;

pacrno3HaBaTh JIOXHBIE YT-

MHO’KECTBA, MOJAMHOXECTBO, IIe-
pecedeHrne U 0ObETUHEHHE MHO-
JKECTB, YHMCIIOBbIE MHOXKECTBA Ha
KOOPJAMHATHOM MPSIMOM, OTPE30K,
UHTEpBaJl, MOJYUHTEPBAJI, IMPO-
MEXKYTOK C BBIKOJIOTOM TOYKOM,
rpadgudeckoe MIpEICTaBICHUE
MHOXECTB Ha  KOOPAUHATHOMN

INIOCKOCTH;

ONCprUpOBaTh IMOHATHUAMMU:

yT_
OTpULIAHHE YTBEp-

KACHHUA, HUCTHUHHBIC UM JIOXKHBIC

BEpKJICHHE,

YTBEPXKIICHHS, TIPHYUHA, CIEICT-
BUE, YACTHBIM ciyyail oOriero
YTBEPIKACHUSI, KOHTPIIPHMED;

IMPOBEPATH MNPUHAIICIKHOCTD

9JICMCHTA MHOXCCTBY,

HaXOJUTh TepecedeHue u o0be-
JUHEHUE MHOXECTB, B TOM YHCIIE
MPEJICTABICHHBIX rpaduuecku Ha
YUCIIOBOM TPSIMOM M Ha KOOPJIHU-
HATHOH IIOCKOCTH;

MIPOBOAMTH JOKa3aTelbHBIE pac-
CYXKICHHS JIIs 0OOCHOBaHUS HC-
TUHHOCTH YTBEPKACHUM.

CTBO, DJIEMEHT MHOKECTBA,
MMOAMHOKECTBO, MEepeceYeHUeE,
o0beIUHEHHEe U  Pa3HOCTb
MHO>KECTB, YHCIIOBbIE MHOXKe-
CTBAa HAa KOOPIAWHATHOM Mps-
MOM, OTPE30K, MHTEpBAJ, TO-
JYUHTEpBaJl, MPOMEXKYTOK C
BBIKOJIOTOW TOYKOH, Tpadude-
CKO€

nNpeaACTaBJICHUC  MHO-

KECTB  Ha  KOOPAMHATHOM

IUIOCKOCTH;

3a7aBaTb MHOXECTBA Iepe-
YUCJIEHHUEM M XapaKTEpUCTH-
YEeCKHM CBOMCTBOM;

OIICpHUPOBATH MOHATHAMU: YyT-
BEPXKICHUE, OTPHULAHUE YT-
BCPKACHUA, HUCTUHHBIC n
JIOXKHBIE YTBEPKACHUS, TPH-
4YHHA, CIIEACTBHUE,
cinydyail oOmiero yTBepxke-

HUS, KOHTPIIPUMED;

YJaCTHBIN

MIPOBEPATh MPUHAIEKHOCTD
AJIEMEHTa MHOXKECTBY;

HaXOJIUTh TEpPECCUCHUE U
00beIMHEHHE MHOXECTB, B

paznena II;

ONEpUpOBaTh MOHSATHUEM OII-
peleneHusi, OCHOBHBIMU BH-
JJaMH  OIIPENIECJICHUI, OCHOB-

HBIMHU BUAAaMHU TCOPEM;

MOHUMATh CYTh KOCBEHHOIO
JIOKa3aTeIIbCTBRA;

OnecprupoBaTh INOHATHUAMU
CYCTHOIo0O U HECUYCTHOI'O MHO-

JKECTBA;

IIPUMEHATh METOJ MaTeMaTH-
YECKOM MHIYKLUU JJIA MIPOBe-
JICHHUSI PACCYXKIECHUN M JI0Ka-
3aTENILCTB U IIPU  PELICHUHU
3a1ad.

B 1moBcemHeBHOW JKU3HU U
NpU U3YYEHUH JPYruX Mpe-
METOB:

HCIIOJIB30BaTh TCOPCTUKO-
MHOKECTBEHHBIN SI3BIK U S3BIK
JIOTUKH JIs1 OIIMCaHHsA peallb-
HBIX IIPOLECCOB H HBHCHHﬁ,

OpU pElIeHUH 3anad JpyTrux
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BEp)KJIEHUS, OIMIUOKU B pac-
CYXJCHHSIX, B TOM YHCIE C
HCIIOJIL30BAHUEM KOHT]-

TIPUMEPOB.

B mnoBcenHeBHOI XU3HU U

IpU  U3YyYEHUU  JPYrux
IIPEAMETOB:
HCIIOJIb30BaTh YHUCJIOBbIE

MHOKECTBA Ha KOOpJMHAT-
HOW MPAMOMN JJIsI ONHMCAHUSA
peanbHBIX IPOLIECCOB U SIB-
JICHUH;

HpOBOI[I/ITb JIOTUYCCKUC pac-
CY)XJIEHUS B CUTYyaIUsX IIO-
BCEIHEBHOM KU3HU

B moBcenHeBHOW XKM3HM U TPHU
U3YYEHUHU JPYTUX IIPEAMETOB:

HCII0JIB30BaTh YMCIIOBBIE MHOMKE-
CTBa Ha KOOPJAUHATHOM IIPSIMOU U
Ha KOOPAMHATHOW IUIOCKOCTH
JUIL OIMCaHUs PEAIBHBIX IIPO-

1IECCOB U SIBJICHU;

IIPOBOAMTH JOKa3aTeNbHBIE pac-
CYXKIECHHUS B CHUTyalUsiX IIOBCE-
JHEBHOM MW3HU, NPU pELICHUU
3aJa4 U3 IPYrux IpeIMETOB

TOM YHUCIIC TMPCACTABIICHHBIX

rpaduyeckd Ha  YHCIOBOU
IpsIMOM U HAa KOOPAUHATHOM

IIJIOCKOCTH;

MPOBOANTHh  JIOKa3aTelbHbIC
paccyxaeHust ansi 000CHOBa-
HUS WCTHHHOCTH YTBEPIXKJIe-

HUH.

B mnoBcenHeBHOW JKHU3HU U

IpU U3YYEHHUH APYTUX Tpea-
METOB:

HCII0JIb30BaTh YHUCIIOBBIE
MHO’KE€CTBAa Ha KOOPAMHATHOM
NpAMOM M Ha KOOPAWMHATHOU
IIJIOCKOCTH ISl OIMCAaHUs pe-
aNbHBIX IIPOLIECCOB H SIBJIE-
HUIM;

MIPOBOJIUTh  JIOKAa3aTeJIbHBIE
paccyXJieHHsI B CUTYyalUsX
IIOBCEJTHEBHON KU3HU, IIPU
peleHuu 3ajady U3 JIpyrux

IIpEAMETOB

y4eOHBIX IPEIMETOB

YUucna wu BeIpa-
YKEHHUS

OnepupoBarh Ha 06a30BOM
YpOBHE TIOHSTHSIMH: IIEIIO€

CBoOOHO oOmIEepHpOBATH TOHS-
TUAMU: OCJI0€ YUCI0, ACTITUMOCTD

CBo0OoHO oOmepupoBaTh I0-
HATUAMU. HATYpaJIbHOC YHC-

Jloctuxenue
pasnena II;

pe3ynbTaTOB




YHCII0, JACTUMOCTh YHCEll,
OOBIKHOBEHHAs IpoOb, Aecs-
TUYHasi JpoOb, palMOHANb-
HOE€ YHCJIO, TPHOIMKEHHOE
3HAYEHHE YHCIa, YacTh, JI0-
OTHOIIIEHHE, TIPOLCHT,

IOBBIIICHUEC W TIIOHMXXCHUC

T,

Ha 3aJIaHHOE YKCJIO MPOIICH-
TOB, MacIITao;

omepupoBaTh Ha 0a30BOM
YpOBHE TMOHSTUSMU: JIOTa-
pudM uucia, TPUTOHOMET-
pudeckas OKpyXHOCTh, Tpa-
IyCcHasi Mepa yria, BeIUYH-
Ha yria, 3aJaHHOr0 TOYKOU
Ha TPUTOHOMETPUUYECKOM
OKPYXHOCTH, CHUHYC, KOCHU-
HyC, TaHI€HC U KOTaHTEHC
VTIIOB,
BOJIBHYIO BEJIMUMHY,

MMEIOLUX MPOU3-

BBIITOJIHATE apudmeTnde-
CKHUE IEUCTBUSI C LENbIMU U

pallnOHaJIbHBIMHA YUCJIAMH;

BBIMIOJTHATh HECJIOKHBIC
npeoOpa3oBaHUsT YUCIOBBIX

BBIPDOKEHHH,  COAEpKaIIUX

gucell, OOBIKHOBEHHAs JpoOb,
JecATUYHas JpoOb, palroHalb-
HO€ YHCIIO0, MPUOIMKEHHOE 3HA-
YeHWE YHWCIla, 4acTb, JOJS, OT-
HOIIICHHWE, TPOIICHT, TOBBIIICHHUE
Y TIOHID)KEHUE Ha 3aJJaHHOE YK CIIO

MIPOIICHTOB, MACIITa0;

MPUBOAUTH TIPUMEPHI
3aJaHHBIMA CBOWCTBAMHU JIE€JIHU-
MOCTH,;

qucea ¢

OIEpUPOBATh MOHATUSAMHU: JIOTa-
pudM 4uciaa, TPUTOHOMETpHUE-
CKasg OKPYXXHOCTb, paJuaHHas U
rpagycHas Mepa yIJia, BeJIMYuHa
yrila, 3alaHHOrO0 TOYKOW HA TpPHU-
TOHOMETPUYECKON OKPYKHOCTH,
CUHYC, KOCUHYC, TaHI€HC U KO-
TAQHI'€HC YIJIOB, UMEIOIIUX IIPO-
M3BOJIbHYIO BEJIMYHHY, YUCIIA € U
TT;

BBITNOJHATH apudmeTnyeckue
NeiCTBUS, coderas YCTHbIE U
MUCbMEHHBIE MTPUEMBI, IPUMEHSS
Ipyu HEOOXOAMMOCTH BBIYUCIIU-

TEJIbHBIC YCTPOUCTBA;

710, MHOKE€CTBO HATYpaJIbHBIX
YHCell, LeJI0€ YUCIIO, MHOXe-
CTBO MEJTBIX YHCEN, OOBIKHO-
BEHHas JpoOb, JecsATHYHAs
Ipo0b, CMENIaHHOE YHCIIO,
palMOHAIBHOE YHCIIO, MHO-
YKECTBO PALIMOHAJIBHBIX YHCET,
MppALMOHATIBHOE YHUCJIO0, KO-
PEHb CTENEHU N, JACHUCTBH-
TEbHOE YHCJIO, MHOXECTBO
JNEUCTBUTENBHBIX YHCEN, Teo-
METpUYECKass WHTEPHPETALNS
HaTypaJIbHbIX, LEIbIX, palUo-
HaJbHBIX,  JIEWCTBUTEJIbHBIX
YHCEJT;

MMOHUMATh M OOBICHATH pa3-
HUIY MEXIY MO3UIMOHHON M
HEMO3UIIMOHHON CHCTEMaMU

3aIIMCU YHCEII;

MEPEeBOJIUTh YHUCJA U3 OJIHOU
CHUCTEMBI 3amucu  (CHUCTEMBI
CUHCJIEHUS) B IPYTYIO;

JOKa3bIBaThb MW HCIIOJb30BATh
IMPpU3HAKHU OCIUMOCTH CYMMBI
U TPOU3BCIACHUSA IPHU BBIIIOJI-
HEHHMHU BBIYHCJICHUN H peme-

CBOOOJHO ONEpPUpPOBATH YH-
CJIOBBIMU MHOKCCTBAMH IIpPU
pELICHUY 3a/1ay;

MMOHUMAThb NPUYUHBI 1 OCHOB-
HBIC HWJACHU pPACHIUPCHUA YHU-
CJIOBBIX MHOZKCCTB,

BJI1aA€Th OCHOBHBIMH IIOHS-

TUSAMM TEOPUM  JEIUMOCTH
IIPU PELICHUU CTaHAAPTHBIX

3a1a4

UMeTh 0a30BbIC TIPEICTABIIC-
HUSI O MHOXECTBE KOMILICKC-
HBIX YHUCET;

CBOOOIHO BBIMOJHATH TOXJIE-
CTBEHHBIE  TIPeoOpa3oBaHUs
TPUTOHOMETPHUYECKHX,
pudmMudecKux,

BBIPAXKEHUI;

Jora-
CTCIICHHBIX

BIaAeTh (opmynoi OmHOMa
HrroToHa;

IPUMEHSTh MPHU PELICHUU 3a-
Jlad TEOpeMy O JIMHEWHOM
npencrasiaenun HO/L;




CTETIEHH Yucell, JIN00 KOPHU
U3 4guceln, 00 JorapuQmol
qHCen;

CpaBHHUBATL pallMOHAJIBHBIC
qrcaa MEXIy COOO;

OLICHMBATh U CpPaBHUBATH C
palMoOHANBHBIMU  YHCIAMHU
3HAUEHUs ILENIbIX CTENeHeH
4yucell, KOpHEH HaTypaabHOU
CTETIeHH U3 4YHCeN, JIora-
pudMOB dYHCEel B TMPOCTHIX

CIIydasix;

n300pakaTh TOYKaMU Ha Y-
CIOBOM MpsIMOM 1eNble |
paloHaIbHbIE YHCIIA;

n300pakaTh TOYKaMU Ha Y-
CJIOBOM MpPSAMOU WEJbIE CTe-
MEeHU YKCeNl, KOPHU HaTy-
palbHOM CTEIEHU W3 4YHCEll,
jgorapupmMbl YuCeN B TIPO-
CTBIX CITy4asX;

BBITIOJIHATH HECJIOKHBIC
npeoOpa3oBaHus LEIBIX H

IpoOHO-pallMOHATIBHBIX  OY-

HaxXOJUTh 3HAYCHUA KOPHA HATY-
paJIbHOM CTEIEHU, CTEIIEHU C pa-
NUOHAJIBHBIM ITIOKAa3aTCJIEM, JIO-
rapudma, HCTONIb3ys MPU HEoO0-
XOJIUMOCTHU
YCTPOICTBA;

BBIYHUCIINTCIBHBIC

MOJIb30BAThCS OLIEHKOW M TpH-
KUJIKOM TPU MPaKTHUYECKUX pac-
YyeTax;

NIPOBOJIUTH IO H3BECTHBIM (Op-
MyJIaM M TIpaBujaMm Ipeodpaso-
BaHUS OYKBEHHBIX BBIPaKCHUI,
BKITIOYAIOIIUX CTETCHU, KOPHH,
JorapupmMsl U TPUTOHOMETpUYE-
CKue QyHKUUY;

HAaXOJWUTh 3HAYCHHS YHCIIOBBIX H
OYKBEHHBIX BBIPAKEHHI, OCYIIe-
CTBIISIE HEOOXOAMMBIE IO/CTa-
HOBKH U IpeoOpa3oBaHus;

n300pakaTh CXEeMaTHYECKU YToJ,
BEJIMYMHA KOTOPOr'0 BBIPAKEHA B
rpanycax WId paguaHax;

HCIIOJIB30BaTh IIPU PCHICHUH 3a-
Jad TaOJIMYHbIE 3HAYCHUA TPUTO-

HHUH 3a/a4;

BBINIOJIHATh OKpPYIJIEHUE pa-
LHMOHAIBHBIX U HPPALMOHAIb-
HBIX YHCeJl C 3aJaHHON TodY-
HOCTBIO;

CpaBHHUBATb I[eﬁCTBHTe.HBHBIe
qucia pa3sHbIMHU CIIOCOOAMU;

YIOPSAOYMBATh YUCIA, 3allu-
CaHHBIE B BHUJC OOBIKHOBEH-
HOM W JecATHYHON apodu,
YHCIIa, 3aMMCAHHBIE C HCIIONb-
30BaHHEM apU(YMETHUUECKOTO
KBaJ[paTHOTO KOPHS, KOpHEU
cTerneHu Ooblie 2;

Haxoguth HOJl u HOK pas-
HBIMU CHOCOOAMHM U HCITOJIb-
30BaTh WX MPHU PEIICHUH 3a-
nay;

BBIIOJIHATL  BBIYMCICHUS U
npeoOpa3oBaHus BBIPAKCHUH,
COCp)KAIMX  JICUCTBUTEIb-
HBIC 4HCJia, B TOM YHCIJIC KOp-

HU HaTypaJIbHBIX CTEIICHEH;

BBIIIOJHATE CTAHAAPTHBLIC TO-

[NPUMEHATh [IPU PELICHUU 3a-
naa Kwuraiickyro teopemy 00
OCTaTKax;

IIPUMEHSATH IIPU PEILICHUU 3a-
nad Maiyro reopemy Pepma;

YMEThb  BBINOJHATH  3alUCh
qyciia B MO3UIIMOHHOW CHUCTeE-

M€ CUMCJICHUS;

IIPUMEHSATH IIPU PEILICHUU 3a-
a4y TEOPETUKO-YUCIIOBBIE
(GYHKLIMU: YUCIIO U CyMMa Jie-

auTeneu, pyHkiuo Dinepa;

NPUMEHSTh TIPU PEUICHUU 3a-
Jad [enHbIe Jpoou;

NPUMEHSTh MPU PEHICHUU 3a-
a4 MHOI'OWIEHEI C IEHCTBU-
TEThbHBIMU W TENBIMU KO3(-
bunmreHTamu,

BJIAJICTh TOHSATHUSIMU IPUBO-
JAMBIA W HENPUBOJIUMBIN
MHOTOWIEH W MNPUMEHSTh HX

NIPU PEUICHNUH 3371a4;

IPUMEHSTh MPHU PELICHUU 3a-
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KBEHHBIX BBIPaKCHU;

BbIpaXaThb B MPOCTEUIIMNX
Clly4yasix U3 paBEHCTBA OJHY
IIEPEMEHHYIO Yepe3 IPYTHeE;

BBIYHCIISATh B MPOCTBIX CIIy-
Yasx 3HAUCHHS YUCIIOBBIX U
OYKBEHHBIX BBIpaXECHUII,
OCYIIIECTBIISI HEOOXOUMbBIC
MOJICTAHOBKK W TIpeobpa3o-

BaHUS,

n300paxkaTh CXEMaTHYECKH
yroj, BEIUYHUHA KOTOPOTO
BBIP@XKCHA B Ipajiycax;

OLICHMBATh 3HAaKH CHUHYCAa,
KOCHHYCa, TaHT€HCa, KOTaH-
reHCa KOHKPETHBIX YTJIOB.

B 1mnoBcenHeBHOI XU3HU U

IpU  U3YYEHUU  JIPYTUX

y4eOHBIX IPEIMETOB:

BBINOJIHATh BBIYUCIICHUS
IpU PELICHWH 3a/ad Mpak-

TUYECKOTO XapaKTepa;

HOMETPUYECKHUX (QYHKLUH YIIIOB;

BBINOJIHATh IIEPEBOJ, BEINYUHBI
yrila U3 paauaHHOW Mepbl B Ipa-
TYCHYIO ¥ 00paTHO.

B moBcenHeBHOW XKM3HM U TPHU
W3y4EeHUU  JPYIUX  YICOHBIX
MPEMETOB:

BBIIIOJIHATE JICHCTBHS C YHCIIO-
BBIMH JIaHHBIMH TIPH PELICHUH
3aJa4 MPaKTUYECKOro Xapakrepa
W 3a/1a4 U3 Pa3IM4YHbIX 00JacTei
3HAaHUH, UCTIONIB3YS TPU HE00XO-
JMMOCTH CIIPaBOYHBIC MaTepHa-
JBl ¥ BBIYUCIHUTEIBHBIC yCTPOM-
CTBa;

OLICHUBATb, CpAaBHUBATHL W HUC-
MIOJIb30BATh TPU PEIICHUH TPaK-
TUYECKUX 3a/ad YHUCIIOBBIC 3HA-
YCHUSI PEATbHBIX BEJIWYHH, KOH-
KPETHBIC YHCIIOBBIE XapaKTepH-
CTUKH OOBEKTOB OKPYKAIOIIETO

MHpa

KIIECTBEHHbIE TMpeoOpa3oBa-

HUS ~ TPUTOHOMETPUYECKHUX,
norapu(MUUECKUX,  CTEMEH-
HBIX, HPPAalMOHAIBHBIX BBI-

paXKeHHiA.

B mnoBcenHeBHOW JKHU3HU U
P U3YUYECHUH JPYruX Mpes-
METOB:

BBITIOJIHATH n OGBHCHHTB
CpaBHCHUC PpC3YJIbTATOB BbI-
YUCJIEHUM  TpU  PEHICHUU
MPAKTUYECKUX 3a/ad, B TOM
quciie TNpUOIMKEHHBIX BBI-
YHCIIEHUH, UCTIOIb3Ys pa3HbIe

CrocoObl CPaBHECHHI;

3allUChIBaTh, CPaBHUBATh, OK-
pYIJIATh YMCIIOBBIE JIaHHBIE
peaIbHBIX BEJIMYUH C UCIIONb-
30BaHUEM pa3HbIX CHUCTEM W3-
MEpPEHUS];

COCTaBJIAATh U OLICHUBAThH pas3-
HBIMH CIIOCOOAMHU YHCIIOBBIC
BBIDAKECHUS IIPU  PEILICHUU

MPAaKTUYCCKUX 3ada4 U 3adaqd

nay OCHOBHYIO TeopeMmy aj-
re0Opsl;

NPUMEHSTh MPU PEHICHUU 3a-
nad  mpocredmme  QyHKIUU
KOMIUIEKCHOM  MEPEMEHHOU
KaKk TEeOMETPUYECKHE Ipeod-

pa3oBaHUs
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BBIIIOJIHATH MPAKTUYCCKUC
pacucCThbl C UCIIOJIB30BAaHUCM
npu HEOOXOIUMOCTH CIIpa-
BOYHBIX MAaTEpUAIIOB U BBHI-

YHUCIIUTENbHBIX YCTPOICTB;

COOTHOCHTh pealibHbIC Be-
JUYUHBL,  XapaKTEPUCTUKU
OKPYIKArOIIero
MHpa C WX KOHKPETHBIMHU

YHCJIOBbIMH 3HAYCHUAMMU,

00BEKTOB

UCIOJIb30BaTh METObI
pYyIJIeHUs, NPUOIMKEHUS U

NPUKUAKKA TpPU  PEUICHUH

OK-

MPAaKTUYECKUX 3aJa4 IOBCE-
JTHEBHOM >KU3HU

U3 JIpYrux y4eOHBIX IpenMme-
TOB

YpaBHEHUS U He-
paBeHCTBa

Pemare nuHeliHble ypaBHE-
HHUSI U HEPABEHCTBA, KBAJ-
paTHbIC YpaBHEHUS,

pematb JiorapuMudecKkue
ypaBHeHus Buna log a (bx +
¢) = d u mpocreiimue Hepa-

BeHcTBa Bua log a x <d;

pemaTtb IIOKa3aTCJIbHBIC

ypaBHeHHs, Buaa abx+c= d

Pewats panuoHasibHble, IOKa3a-
TEJIbHBIE W JIOrapuMHUUYECKHe
YpaBHEHUs U HEPABEHCTBA, IIPO-
crefmme
TPUTOHOMETPUYECKHE  YPaBHE-
HUS1, HEPABEHCTBA U UX CHCTEMBI;

UPPALMOHAIIBHBIE U

UCIIOJIb30BaTh METOJAbl PEIICHUS
YpaBHEHUM: MPUBEACHUE K BUAY
«TPOU3BEJICHUE PABHO HYIIO»
WIH «4aCTHOE PaBHO HYJIO», 3a-

CBo0OoHO oOmepupoBaTh I0-
HATHSMU: ypaBHEHHE, Hepa-
BEHCTBO, paBHOCHJIbHBIC
YpaBHEHUS W HEPaBEHCTBA,
ypaBHEHHE, SBIISIONIEECS
CIICICTBHEM JIPYTOTO ypaBHe-
HUSI, YpaBHEHUS, PaBHOCHIIb-
HBIC Ha MHOXXECTBE, PaBHO-
CHJIbHbIE npeoOpa3oBaHus

YPaBHEHUW;

Hoctmxenue pe3ynbTaToB

paznena II;

CBOOOJHO OIPENENATh TUIl U
BBIOMPAaTh METOJ PELICHHS
NOKa3aTeIbHbIX M JIOTapHud-
MUYECKUX YPAaBHEHUH U Hepa-
BEHCTB, UppalOHaAIbHbIX
YpaBHEHUH W  HEPABEHCTB,
TPUTOHOMETPUYECKUX  ypaB-

HEHUIl 1 HEPABEHCTB, UX CHUC-
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(rme d MOXHO TPEACTaBUTH
B BHJIC CTETICHU C OCHOBAHU-
€M a) U INpoCTellINe Hepa-
BeHCTBa Buga ax <d (rme d
MOKHO TIPEACTaBUTH B BUJE
CTETIEHU C OCHOBAHHEM a);.

MPUBOJIUTH HECKOJBKO IMpH-
MEpOB KOPHEN MPOCTEHIIETrO
TPUTOHOMETPUUECKOTO

ypaBHEHHUS BHA: Sin X = a,
cos X =a, tgX =a, ctg x =a,
rIe a — TabJIUYHOE 3HAUYEHUE
COOTBETCTBYIOIIEH
HOMETPUYECKON (PYHKINU.

TPUTO-

B moBcenHeBHOH >XH3HU U

IIpU  U3YyYEHUU  JPYrUx

IIPEIMETOB!

COCTaBJIATh M pEILIaTh ypas-
HEHHUsS U CHUCTEMBI YypaBHe-
HUW IIpU PELICHUM HECIIO0XK-
HBIX IIPAaKTUYECKUX 3a7a4

MCHa IICPCMCHHBIX

UCIIONIB30BaTh METOJ HHTEPBAJIOB
JUIsl pELLICHUs HEPABECHCTB;

UCIIOJIb30BaTh TpapUUIeCKUil Me-
TOJ JJIsi MPUOIMKEHHOTO pelie-
HUS ypaBHEHUI 1 HEPABEHCTB;

n300pakaTb Ha TPUTOHOMETPH-
YECKOM OKPYKHOCTH MHOXECTBO
peleHui MPOCTEUINX TPUTOHO-
METPUUYECKUX YPaBHEHHH U He-
PaBEHCTB;

BBINOJIHATH OTOOP KOpHEH ypaB-
HEHUU WM pELICHUN HEPAaBEHCTB
B COOTBETCTBUU C JOIOJHHUTEIb-
HBIMH YCJIIOBUSIMA W OTpaHU4e-
HUSIMU.

B noBcenHeBHOM KU3HM U IIpU

ApYyruxX  y4eOHBIX

U3Y4EHUH
IIPEIMETOB:

COCTABJIAITh M pEILIaTb YypaBHE-
HUs, CUCTEMBbl YPaBHEHHUU U He-
paBEHCTBA IIpU PELICHUH 3a]a4

pemarb pa3Hble BUIbl ypaB-
HEHUM M HEPaBEHCTB M UX
CUCTEM, B TOM YHCJIE HEKOTO-
pble ypaBHeHus 3-U u 4-i
CTEICHEMN, JIpoOHO-
palMoOHaNbHBIE M HUPPALHO-
HaJIbHBIE;

OBJIAZICTh OCHOBHBIMH THUIIAMHU
MOKa3aTeIbHbIX, JIOrapupMu-
YECKUX,  HMPPALMOHAIBHBIX,
CTEIEHHBIX YPaBHEHUHN U He-
PaBEHCTB M CTAHJAPTHBIMHU
METOAAMH MX PELICHUH U
IIPUMEHATh UX IIPU PEIICHUU
3a1ad4;

NpUMEHATh Teopemy besy k
PELICHUIO YPABHEHUN;

IIPUMEHATH TeopeMy Buera

I pElIEeHUS  HEKOTOPBIX
YPABHEHUW CTENECHU BBILIE
BTOpOH;

INOHUMATb CMBICII TCOPEM O
PaBHOCWJIBHBIX M HEpaBHO-
npeoOpa3oBaHUIX
YpaBHEHHUH M YMETh MX JOKa-

CHJIBHBIX

TEM;

CBOOOJIHO pemiaTh CHCTEMBI
JIMHEUHBIX YPAaBHEHUN;

pemars  OCHOBHBIE  THIIBI
YPaBHEHUN U HEPABEHCTB C

napamMeTpamu;

IIPUMEHATH NIPU PELICHUU 3a-
nad  HepaBeHcTBa Kommm —
bynsaxosckoro, bepnymu;

UMETh MpPEACTABICHUE O He-
PaBEHCTBAX MEXAY CpeAHUMU
CTEIIEHHBIMU
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JPYrux y4eOHBIX TPEAMETOB;

HCIIOJIb30BaTh YPAaBHEHUSA WU HE-
paBeHCTBA U1 IOCTPOCHHUS U HC-
CJIIEIOBAHMS IIPOCTEUIINX Mare-
MaTUYECKUX MOJEIIEH PEAbHBIX
CUTyallUll WU TPUKIAJHBIX 3a-
Aad;

YMETh WHTEPIPETHPOBATH IMONY-
YEHHBI NpU pEelIeHUH YypaBHE-
HUS, HEPABEHCTBA WJIM CHCTEMBI
pe3yabTaT, OlIEHUBATh €r0 IMpaB-
nornomnodore B KOHTEKCTE 3ajaH-
HOM peajbHOM CHUTYallMu WA
MPUKJIAAHON 3a1a4u

3bIBaTh;

BJIAJIETh METOJAMH PEIICHUS
YpaBHEHH, HEPABEHCTB U HX
CHCTEM, YMETh BBIOMpATh Me-
TOA peIIeHus W OOOCHOBBI-
BaTh CBOH BBIOOD;

HCIIOJIb30BAThL MCTOJ HWHTCP-
BaJIOB [JId PpCHICHUS HEpa-
BEHCTB, B TOM YHCJE IPOOHO-
palMOHANBHBIX M BKIOYAIO-
KX B ce0s1 UppaI[OHATIbHbIC

BBIPAXCHUA,

periarhb anreOpanvecKue
YpaBHEHHSI ¥ HEPABCHCTBA U
UX CHCTEMBI C TapaMeTpamu
anreOpandeckuM W rpadude-
CKHUM MECTOOdaMU,

BJIAACTh pPa3sHbBIMHU MCETOAaMU
A0Ka3aTCJIbCTBA HCPABCHCTB;,

pelars ypaBHEHHsS] B IIEJIBIX
quclnax;

n3o0pakaTh MHOXKECTBAa Ha
TUIOCKOCTH, 3aJjaBacMble
YpaBHEHMSIMH, HEpPaBEHCTBA-
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MH U UX CUCTCMaMHU,

CBOOOIHO HCIIOIB30BaTh TOXK-
JIECTBEHHBIE TPEOOpazOBaAHUS
IIpU pELICHUU YPABHEHUU U
CUCTEM ypaBHEHUI

B mnoBcenHEeBHOW JKHU3HH U
IIpY U3YYEHUU IOPYIUX IIpen-
METOB:

COCTaBJIATh M pelaTh ypas-
HEHHUsI, HEPABEHCTBA, UX CHUC-
TeMbl IPHU PELICHUM 33134
APYTrUX y4eOHBIX PEAMETOB;

BBIIIOJHATh OLIEHKY IpaBJo-
noJ00usl pe3yNbTaToB, IMOJY-
YaeMbIX IpU PELIEHUU pa3-
JUYHBIX ypaBHEHWI, Hepa-
BEHCTB U MX CHCTEM IIpHU pe-
IIEHUW 3a7a4 ApYyrux yueo-
HBIX [IPEIMETOB;

COCTaBJISTh M peuiaTh ypas-
HEHUS U HEPaBEHCTBA C Mapa-
METpaMH MpHU PELICHUH 3a7ad
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APYTUX y4eOHBIX MPEAMETOB;

COCTaBJIATh YpPABHEHHE, HEpa-
BEHCTBO WJIM HUX CHUCTEMY,
ONMCBIBAIOLIUE PEATbHYIO CH-
TyaluI0 WIA IPUKIAJHYIO 3a-
Ja4y, UHTEPIPETUPOBAThH II0-
JIy4YEHHBIE PE3YJIbTATHI;

UCIIOJIb30BaTh IPOrpaMMHbIE
CpEACTBa IpPU pELIEHUH OT-
JIENbHBIX KJIACCOB YpPaBHEHMIL
Y HEPaBEHCTB

OyHKIUU

OnepupoBath Ha 0a30BOM
YPOBHE TOHSITHSIMHU:
CHMOCTh BEITUYWH, PYHKIINS,
apryMeHT u

3aBH-

3HaYCHHE
¢bynkuuu, obnacte ompene-
JICHUS U MHOKECTBO 3Haye-
HUll (pyHKIMHU, TpaduK 3aBU-
CHUMOCTH, TpapuK (yHKIHH,
HyMH (QYHKIUH, TPOMEKYT-
KA 3HAaKOIOCTOSHCTBA, BO3-
pactaHne  Ha
MIPOMEKYTKE, YOBIBaHHE Ha

YUCJIOBOM
YHCJIOBOM MIPOMEXKYTKE,
HauOOJIbIlIee U HAMMCHBIIIEE
3HaYeHue (YHKIMM Ha 4YH-

OmnepupoBaTh MOHATUSIMU: 3aBHU-
CHMOCTh BEJINYMH, QYHKIHSA, ap-
TYMEHT ¥ 3HaueHue (QYHKINH,
00JIaCTh OnpeseeHus] U MHOXKe-
CTBO 3HAa4YeHUH QYHKUUH, rpaduK
3aBUCUMOCTH, Tpaduk QyHKIUH,

dyHKIHM,
3HAKOIIOCTOAHCTBA, BO3paCTaHUC

HYJTU IIPOMEXYTKH
Ha YMCJIOBOM IMPOMEXKYTKE, YObI-
BaHUE Ha YHCIIOBOM IPOMEXKYT-
Ke, HauOousblllee U HauMEHbIee
3HaueHue (PYHKIUU HA YUCIOBOM
IIPOMEXKYTKE, epUOaNYECcKast

¢GyHKLUSA, IEpHOA, YeTHast U He-

Brnanets moHATHSAMHU: 3aBHCH-
MOCTb BENIMYWH, (QYHKIHS,
apryMeHT W 3HaueHue (yHK-
1M, 00JIacTh ONpENeNCHus U
MHOXECTBO 3HaueHHH (yHK-
UM, rpaduKk 3aBUCUMOCTH,
rpaduk  QyHKUIUH,
(GyHKINU, TPOMEXKYTKH 3Ha-
KOIIOCTOSIHCTBA, BO3pacTaHHE
Ha YHCJIOBOM HPOMEXYTKE,
yOBIBaHHE Ha YHCIOBOM IIPO-
MEXKYTKE,

HYJIH

HauOospliee U
HaMMEHblIee 3HaYeHHEe (PyHK-
[IUM Ha YHCJIOBOM IPOMEXKYT-
Ke, meproanueckas (GpyHKIus,

Joctmxenue
paznena II;

pe3yabTaToB

BJIAJICTh TOHSATHEM AaCHUMIITO-
TBI ¥ yYMETh €ro MPHUMEHSTh
NIPU PEUICHNUH 33/1a4;

NPUMEHSITh METOJBI PEIICHHUSI
npocredmux — nuddepeHu-
QIBHBIX YPaBHEHUH NIEPBOTO U
BTOPOTO TIOPSIIKOB
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CIIOBOM TIPOMEXKYTKE, IIe-
puoanueckast (QyHKUUS, Te-

pUuona;

ormepupoBaTh Ha 0a30BOM
YpOBHE TOHSATUSMU: TPSIMAs
u oOpaTHas TMPOIOPIHUO-
HAJIBHOCTh JIMHEWHAs, KBaJI-
patuyHasi,  Jorapudmmye-
CKasi M  TIOKasaTelbHas
(GyHKINU, TPUTOHOMETpHUYC-

cKue QpyHKIIUY;

pacrio3HaBaTh TpaduKu dJie-
MEHTapHbIX (GYHKIUH: Mps-
MO W OOpaTHOW mpomop-
LIMOHAJILHOCTH, JIMHEHHOM,
KBaJpaTUYHOM, Jorapudmu-
YECKOM M TOKa3aTeJIbHOU
GbyHKIMI, TpUTOHOMETpUYE-

CKHX (QYHKIIHIA;

COOTHOCHUTH TpaduKku 3iie-
MEHTapHBIX (QYHKIUH: Tps-
MOH W OOpaTHOW Mpomop-
[IUOHAIBHOCTH,
KBaJpaTUIHOH, Jorapudmu-

JIMHEHHOM,

YECKOM M  I0Ka3aTeIbHON
GbyHKUIMH, TPUTOHOMETpHUYE-

YyeTHast QyHKIUY;

ONEpPUPOBATh TMOHATUSAMH: TIPsi-
Mass W oOpaTHas TPOMOPIHO-
HaJIbHOCTh, JIMHEWHAas, KBaJpa-
TUYHasI, Torapudmudeckas v mo-

byHKIUY,
HOMETpHUYECKue (QyHKITUH;

KaszaTcJibHas TPUTO-

OTpeNeNaATh 3HaueHue (YHKIUU
[I0 3HAYCHWIO apryMeHra IIpHu
pa3MuHBIX CIIOCO0ax 3aJaHus

byHKINH,

CTPOHTH
byHKIINIA;

rpa@ukd  U3yYEHHBIX

OTHCHIBAThH MO TpaduKy U B MPO-
CTEHIMX clydasx 1o ¢dopmyse
MOBEJICHUE U CBOMCTBA (PYHKITHH,
HaxOJUTh MO rpaduky (QyHKIHH
HauOoJbIINE W  HAaUMEHbIINE

3HAYCHUS;

CTPOUTHh 3CKH3 Tpaduka QyHK-
IIH, YIOBJIETBOPSIONICH IpHBe-
JICHHOMY Habopy ycioBuit (Impo-
MEXKYTKH BO3pacTa-
HUS/yObIBaHUS, 3HaYCHHE (YHK-

UM B 3aJaHHOM TOYKE, TOYKHU

[IEPUOJ, YETHAs M HEYETHasd
GyHKIMU; yMETh MPUMEHSTH
OTU IOHATUS IIPU PEIICHUU

3a/1ad4;

BJIAJICTh MOHATHEM CTETICHHAs
GbyHKUIUSA; CTPOUTH ee rpaduk
U YMETh NMPUMEHSATh CBOHCTBA
CTENEeHHON (YHKIHMH TpU pe-
IIICHUY 3a/1aY;

BJIAJIETh TOHSATHSIMH ITOKa3a-
TeNbHass (YHKIHUsS, SKCIIOHCH-
Ta, CTPOUTh HX Tpaduku u
YMETh TIPUMEHSTH CBOWCTBA
noKa3aTeabHON (DYHKIMM TpU
peILICHUH 3a]1a4;

BJIAJICTh HOHSTHEM JIorapud-
MU4YecKass (YHKIHS;, CTPOUTH
ee rpaduK M yMETh IpUMe-
HATH CBOMCTBA Jorapugmmye-
CKOW ()YHKLIMHU TPU pEIICHUH
3ajad;

BJIAACTb TIOHATUSAMU TPUTO-
HOMETPHUYECKHE byHKIMH;
CTPOUTH UX TpadUKU ¥ YMETh
MPUMEHSTh CBOWCTBA TPHUTO-
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ckux ¢yHKUUH ¢ Qopmyrna-
MU, KOTOPBIMU OHH 3a/1aHbl;

HAXOJUTh MO TpapuKy MpHU-
OMKEHHO 3HAYCHHUS (PYHK-
IIUH B 33/IaHHBIX TOYKAX;

rpaduky
cBoiicTBa (yHKIUH (HYyIH,

ONpPEACISTh 110

MPOMEXYTKH  3HAKOIOCTO-
SIHCTBA, IIPOMEXKYTKH MOHO-
TOHHOCTH, HauOOJbLIINE U
HaWMEHbBIIIME 3HAYCHUS U

T.IL.);

3CcKM3  rpaduka
YIOBIIETBOPSIIO-

CTPOUTH
byHKINH,
el mpuBeACHHOMY Habopy
yCIoBHUH (ITPOMEKYTKH BO3-
pactanus / yObIBaHUs, 3Ha-
yeHue (QyHKIHUU B 3alaHHON
TOYKE, TOYKU SKCTPEMYMOB
U T.J.).

B mnoBcenHeBHOI XU3HU U

IpU  U3YyYEHUU  JIPYTUx

IIPEIMETOB!

HKCTPEMYMOB, aCUMITOTHI, HYJIH
GyHKUIUY U T.1.);

pelaTh ypaBHEHUs, IPOCTEUILINE
CUCTEMBl YpaBHEHUH, UCIOJb3YS
cBoiicTBa (QDYHKIHMHA U UX Trpadu-
KOB.

B noBcenHeBHOM KU3HM U IIpU

ApYyrux  y4eOHBIX

U3Y4EHUU
IIPEIMETOB:

OTpeneNaTh Mo rpadukaM U Hc-
NOJIb30BaTh JJISl pEIIeHUs IpH-
KJIaIHBIX 3a]1a4 CBOWCTBa peajb-
HBIX IIPOLIECCOB U 3aBUCUMOCTEMN
(manbobIHe
3HA4YEHUs, MPOMEKYTKH BO3pac-
TaHUs W YOBIBaHUS (YHKIUH,
IPOMEKYTKH 3HAKOIOCTOSHCTBA,

U HaWMMCHBIINC

ACUMIITOTBI, IEPUOJ U T.I1.);

MHTEPIIPETUPOBATh CBOMCTBA B
KOHTEKCTE KOHKPETHOW IIPAKTH-
YECKOU CUTYyaluu;

OTpenesaTh 1Mo Tpadukam mpo-
CTEUIIINE XapaKTEpPUCTUKH Tie-

HOMETPUYECKUX byHKIMN

IIpY pELICHNH 33]1a4;

BJaJIeTh MOHATHEM OOpaTHas
(GyHKLIUS; TPUMEHSTH 3TO I0-
HATHE IIPU PELICHUHU 3a/1a4;

NPUMEHSTH MPH PELICHUN 3a-
Jay CBOMCTBa (PYHKUUH: 4eT-
HOCTB, MEPUOANYHOCTb, Orpa-
HUYEHHOCTb;

NPUMEHATH MPHU PEIICHUU 3a-
na4d npeoOpazoBaHus rpadu-
KOB (DYHKITHI;

BJI1aACTh MOHATHUAMHA 4YHUCI0BAsA
apud-
METHYecKass W TeoMeTpHhue-
CKast IPOTPECCHS;

IoCIaCa0BaTCIbHOCTD,

IIPUMEHATh IIpU PELICHUU 3a-
Jlad CBOWCTBA U NPHU3HAKU
apu(METHYECKOH ¥ TEOMET-
pUYECKOIN TPOTPECCHIA.

B moBcenHEeBHOW JKHU3HH U

MpU U3YYCHUH JPYTUX yueo-
HBIX MPEIMETOB:
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OIpeNeNiATh 10 TpaduKam
CBOMCTBA PEABHBIX MPOLEC-
COB M 3aBUCHUMOCTEH (Hau-
Oonplle W  HAUMEHbILINE
3Ha4eHus, IPOMEKYTKU
BO3pAaCTaHMUsl U yObIBaHMI,
IPOMEKYTKH  3HAKOIIOCTO-

STHCTBA U T.I1.);

WHTEPHPETUPOBATH CBOMCTBA
B KOHTEKCTE€ KOHKPETHOU

IIPAaKTUYECKOU CUTyaluu

PHOJMYECKUX TPOLECCOB B OHO-
JIOTUHU, SKOHOMHKE, MYy3bIKE, pa-
AUOCBA3U U AP. (aMHHI/ITYI[a, IIc-
pYoa H T.I1.)

OIpeNeNIATh MO TpapuKaMm Hu
UCTOJb30BaTh Ul PEIICHUS
IIPUKJIAJHBIX 3a7a4 CBOWCTBA
peabHBIX IPOLIECCOB U 3aBU-
cuMocTel  (HambomibIMe W
HalMEHbUINE 3HAYEHUus, IMpo-
MEXYTKH  BO3pacTaHusi MU
yObIBaHMA (YHKIIMH, TpPOMe-
KYTKH 3HAKOMOCTOSIHCTBA,
aCHMIITOTBI, TOYKU meperuda,

MepuoJ U T.11.);

MHTEpPIPETUPOBATh CBOWMCTBA
B  KOHTEKCT€ KOHKPETHOU

IIPAaKTUYECKOU CUTyal1u;

ompeneNnaTe 1Mo  rpaduxam
IIPOCTEUIINE XapaKTEPUCTUKHU
NIEPUOJNYECKUX TPOLECCOB B
OMO0JIOTUH, SKOHOMUKE, MY3bI-
K€, PaIMOCBSI3U U JIp. (aMIUIH-

TyAa, epruo | T.I1.)

OJeMeHTsl MaTe-
MaTHYECKOTO

aHajin3a

OnepupoBath Ha 0a30BOM
YPOBHE TOHSTHUSMU: TIPOU3-
BojHAs (YHKIMHA B TOYKE,
rpaduxy
IPOU3BOTHAS

KacaTenpHas K
byHKIUH,

OnepupoBaTh MOHATHAMHU: TIPO-
W3BO/IHAsT (DYHKIIMM B TOYKE, Ka-
catenbHast K rpaduky (QyHKIUH,
pOM3BOIHAS (PYHKINH;

BBIYHUCIIATE IMPOHU3BOJHYIO OJIHO-

Bmagers moHsTHEM 0O€CKO-
HEYHO YyOBIBalomas TreoMeT-
pudeckas ~ Mporpeccus u
YMETb IPUMEHATH €r0 IMpU

pelIeHuu 3a/1ay;

Joctmxenue
pazaena II;

pe3yabTaToB

CBOOOJIHO BJAJETh CTAaHIAPT-
HBIM aIllmapaToM MaTeMaTH4e-
CKOI'0 aHaJIn3a ISl BBIYHCIIE-
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GyHKIUY;

OIPEACTATh 3HAYCHHE TIIPO-
M3BOJHOM (YHKLIUHU B TOYKE
Mo M300paKEHUI0 KacaTelb-
HOW K rpaduKy, MpOBEICH-
HOM B 3TOM TOUKE;

peliaTh HEeCIOXHBIC 3aJlaud
Ha IMPUMCHCHUC CBA3U MCK-
Iy IPOMEXYTKaMH MOHO-
TOHHOCTH M TOYKAMH IKC-
Tpemyma (hYHKIIUHU, C OJTHOU
CTOPOHBI, U TPOMEXYTKaMHU
3HAKOMOCTOSIHCTBA W HYJISI-
3TOH

MU  [POU3BOJHOMI

(byHKINU — C IPYTOHA.

B noBcenHeBHOH >XH3HU H

Opu  W3YyYCHHH  JIPYTHX
MPEIMETOB:
MOJTB3YSICh rpadukamu,

CPaBHHMBaTh CKOPOCTH BO3-
pactanusi (pocra, IOBBIIIE-
HUS, YBEJIMYCHUS U T.I1.) WK
CKOpoCTH YyObIBaHUs (maje-
HUS, CHW)KECHHUS, YMEHBbIIIe-

4JIeHa, MHOTI'OYWIECHA, KBaJgpaTHO-
ro KOpHs, MPOU3BOJHYIO CYMMBI

byHKIHH;

BBIYUCIIATh IIPOU3BOJHBIE  DJIE-
MEHTapHBIX (YHKUIUH U UX KOM-
OMHaIMil, HCIONB3ys CIPaBOY-
HBIE MaTEpUAIILI;

UCCIIEIOBATh B MPOCTEHINNX CITy-
yasgx (YHKIMM Ha MOHOTOH-
HOCTh, HaXOAWUTh HAaHOOJIBIINE H
HaVMEHbBIINE 3HA4YeHUS (QYyHK-
1A, CTPOUTH TpadUKH MHOTO-
YJIEHOB W MPOCTEUIIMX palHo-
HAJIBHBIX (DYHKIHMHA € HMCHOIB30-
BaHMEM afmapara MareMaThye-
CKOT'0 aHAJIN3a.

B moBcenHeBHOW >XKM3HM U TPHU

ApYyruxX  y4eOHBIX

U3Y4EHUU
IIPEIMETOB:

pemath MPUKIAJIHBIC 3a7add U3
Ounonoruu, (GU3NKU, XUMHH, KO-
HOMHKH ¥ JIPYyTUX TPEIAMETOB,
CBSI3aHHBIC C HCCICJOBAHUEM Xa-
PaKTEePUCTUK PEATBbHBIX MPOIEC-

MNPpUMCHATL Ui PCUHICHUA 3a-
124 TEOPHIO NIPE/ICIIOB;

BJIaACTh IIOHATUSIMHU 6€CKO-
HEYHO OOJblIMe U OCCKOHCY-
HO MaJIbI€ YHCJIIOBBIC IIOCJIC-
JOBATCIIBHOCTHU n YMGTB
CpaBHUBATH OECKOHEYHO
OonplIMEe W OECKOHEUYHO Ma-

JIBIC ITOCJIEAOBATCIIBHOCTH,

BJIAJIETh TOHATUSMH: TPOU3-
BojHAs (YHKIMM B TOYKE,
Mpou3BOAHAS (HYHKIIHH;

BBIUUCTISTH IIPOU3BOIHBIE
AJIEMEHTapHbIX QYHKIUN U UX

KOMOHMHAIINIA;

uccaenoBarb  (pyHKIUH
MOHOTOHHOCTh M JKCTPEMY-

Ha

MBI,

CTpOUTHh TpaduWKu W TpHUMeE-
HSTh K PEIICHHIO 33/1a4, B TOM
YHCIIe C TTApaMeTPOM;

BJIaJACTh ITIOHATHEM KacCaTcJib-

Hasg K rpaduKy QyHKIUA H
YMETh TIPUMEHSTH €ro IpHu

HUS TPOU3BOAHBIX (DYyHKIUU
OJHOM NEPEMEHHO;

CBOOOJHO TPUMEHATH arma-
paT MaTeMaTH4eCKOTO aHaJH-
3a U1 UccienoBaHus (pyHK-
Ui ¥ TOCTpOeHUS TpadUKOB,
B TOM YHCJIE HCCIICIOBAHUS HA
BBIITYKJIOCTb;

OIIEpUPOBATh IIOHATHEM IIEP-
BOOOpazHOW (QYHKIMHM  JJIA
peleHus 3a1ay;

OBJIaJIECTh OCHOBHBIMH CBeEJIE-
HUsMH 00 mHTerpane Hproro-
Ha—JleiiOHMIIa u ero mpo-
CTEUIINX MPUMEHEHUSIX;

OIepupoOBaTh B CTaHIAPTHBIX
CUTyallUsiX  HPOU3BOIHBIMU
BBICILIUX TOPSIIKOB;

YMETh TPUMEHSTH TIPU pellie-
HUM 3a/1ad CBOMCTBa HeEMpe-
PBIBHBIX (PYHKITH;

yYMETh MPUMEHSTH MpPHU pelie-
HUM 3a1ad Teopembl Beiiep-
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HUS U T.I.) BEJIMYUH B pe-
aJbHBIX MpOLIECCaX;

COOTHOCHUTH TpauKu peasib-
HBIX TPOIIECCOB U 3aBUCH-
MOCTE€Hl C HX OIMCAHUSIMH,
BKJIIOUYAIONUMHU  XapaKTepH-
CTHUKU CKOPOCTH W3MEHEHUs
(OBICTpPBIN  pOCT,
MMOHWKEHUE U T.I1.);

IIJIaBHOC

WCIIONBh30BaTh Tpapuku pe-
QTBHBIX TIPOIECCOB LIS pe-
IICHUSI HECJIOXHBIX  TPH-
KJIQJIHBIX 337134, B TOM YHCIIE
orpenenss mo rpaguky cKo-

POCTB X071 Tporecca

COB, HaXO0XKIEHHUEM HaHOOJBIINX
M HAaUMEHBIIMX 3HAYEHUH, CKO-
pPOCTH U YCKOPEHHUS | T.I1.;

UHTEPIPETUPOBATH I1OJyYEHHBIE
pe3yabTaThl

pelIeHnu 3a/1ay;

BIQJETh IOHATUSAMHU IEPBO-
oOpazHast (pyHKUHUSA, ompene-
JICHHBIN UHTETpal;

IIpUMEHATL TeopeMy Hbroro-
Ha—JIelOHUIIA U ee CIIEACTBUS
JUTS pelleHurs 3a1au.

B moBcenHEeBHOW JKHU3HH U

MPU U3YYCHUH JPYTUX yueo-
HBIX MMPCAMCTOB!

peuiats MPUKIAJIHBIC 3a7a4u
n3 Ouosnoruu, GU3NKU, XUMUH,
SKOHOMHKH M JPYrUX TMpea-
METOB, CBSI3aHHBIC C MCCIIC]IO-
BaHHUEM XapaKTEePUCTHUK IPO-
1IECCOB;

UHTEPIPETUPOBATH I1OTYYEH-
HBIE PE3yJIbTaThI

HITpacca;

YMETb BBINOJHATE MPUOIH-
JKEHHBIE BBIUUCIEHUS (METO-
Jbl PELIEHUS] YpaBHEHUM, BbI-
YHCJIEHUS OIPEIEICHHOIO HH-
Terpania);

YMETH IIPUMEHATL IIPUIIOKE-
HUE IIPOU3BOAHOU U Olpese-
JIEHHOI'O0 MHTErpajga K pelie-
HUIO 33/1a4 €CTECTBO3HAHMS;

BJIaACTbL TIOHATUSAMU BTOpasd

IIpOn3BOaHAA, BBIITYKJIOCTDH

rpaguka (QyHKIIUM ¥ YMETh
ucciaenoBarh  (QYHKIMIO Ha
BBIITYKJIOCTb

Cratuctuka u
TEOpUsl  BEpOST-
HOCTEH, JIOTUKA U

KOMOMHATOpHKA

OnepupoBarh Ha 06a30BOM
YpOBHE OCHOBHBIMHU OIIHCA-
TEIbHBIMU  XapaKTEPUCTH-

KaMH YHCIOBOTO Habopa:

HNmers mnpencraBineHue o JUC-
KPETHBIX M HENPEPBIBHBIX CIIy-
YalHBIX BEJIIMYMHAX U pacrpene-
JCHUSX, O HE3aBUCUMOCTHU ClIy-

OnepupoBarhb OCHOBHBIMH
OIMMUCATCIIBHBIMU  XapPaKTCpHU-
CTMKaMH 4YHCIIOBOTO Habopa,

IOHATHUEM TI'CHCpaJIbHasd COBO-

Hoctmxenue pe3ynbTaToB

paznena II;

HUMCTh NPCACTABIICHUC O LICH-
TPaJIbHOW IPEACIBHON Teope-
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cpenHee  apu(METHIECKOE,

MenMaHa, HauOojblIee U

HAaMMCHBIICC 3HAYCHU A,

ormepupoBaTh Ha 0a30BOM
YpOBHE TOHATUSMHU: 4acTOTa
U BEPOSITHOCTh  COOBITHSI,
CITy4alHBIN BBIOOP, OIBITHI C
PaBHOBO3MOXHBIMH JJIEMEH-

TapHBIMU CO6I)ITI/I$IMI/I;

BBIYMCIIATH BEPOSTHOCTH
COOBITHIT Ha OCHOBE IIOJICYE-

Ta YHUCJia UCXOJ0B.

B mnoBcenHeBHOI XU3HU U
npu W3y4YeHUHN TPYTHX

MPEIMETOB:

OLICHUBATbL U CPABHUBATH B
MPOCTBIX CIIydasX BEpOST-
HOCTH COOBITHI B peajbHOMI
KH3HH,

YUTAaTh, COIIOCTABJIATD,
CpaBHHUBATh, UHTEPIPETUPO-
BaTh B MPOCTHIX CIydasix pe-
allbHbIC JaHHbIC, MPEICTaB-

YallHBIX BEIMYHH;

HUMETH NIPCACTABIICHUC O MaT€Ma-
TUYCCKOM OXHUIAAaHWUU U JUCIICP-
CHUH CJIy‘-IﬁfIHbIX BCJINYHMH,

UMETh IMPEJICTAaBICHUE O HOP-
MaJIbHOM paclpeAeieHud U IpHU-
MEpax HOPMaJIbHO pacHpelesIeH-
HBIX CIIy4aliHbIX BEJIMYH;

NOHUMATh CYTh 3aKOHA OOJBIINX
yrced W BBIOOPOYHOTO MeETOoJa
U3MEPEHHUS BEPOATHOCTEH;

UMETb IpeJICTaBlIeHHEe 00 yCIOB-
HOM BEpPOSATHOCTH U O IIOJHOHN
BEPOATHOCTH, IPUMEHATH HUX B
PEILICHNN 3a/]a4;

HUMETh INPEICTaBICHUE O BAJKHBIX
YaCTHBIX BMJAX pacIpereIcHuin
U IPUMEHATb UX B PELICHUU 3a-
Aad;

AMETH NPEJICTaBICHUE O Koppe-
JSUM  CIyYalHBIX BEJIMYUH, O
JIMHEMHOM perpeccut.

KYITHOCTb U BBIOOPKOM U3 Hee;

OIIEpUPOBATH HOHSTHSMHU:
94acTOTa U BEPOSITHOCTH COOBI-
TUS, CyMMa U TPOU3BEACHUE
BEPOSITHOCTEH, BBIYUCIISATh
BEPOSITHOCTH COOBITHI Ha OC-
HOBE IIOJICYETa YHCIIA HCXO-

MOB;

BJIaA€Th OCHOBHBIMU IIOHSA-
KOMOWHATOPHKH |
YMETh UX MPUMEHATH TIPU pe-
IIICHUY 3a/1aY;

TUAMU

MMETh TpeJcTaBiIeHne ob oc-
HOBaX TEOPUU BEPOSITHOCTEN;

UMETh MPEICTaBIEHUE O JIHC-
KPETHBIX U  HENPEepPbIBHBIX
ClIy4aliHbIX BEJIMYMHAX U pac-
MpesieJIeHusIX, 0 He3aBUCUMO-
CTH CITy4alHBIX BEJIHYHWH;

HMCETh MPEACTABICHHUE O Ma-
TEMATUYCCKOM OXHWJAaHHUHN H
AUCTICPCUN CJIy‘IaI\/'IHBIX BCJIN-

YHH;

HUMCETh TPEACTABICHUC O CO-

Me;

UMETh TPEICTABICHUE O BBI-
KodpunmeHTe
KOppEJSLIMM U JIMHEHHOMN per-

0opoyHOM

peccuu;

UMETh MPENCTaBICHUE O CTa-
TUCTUYECKUX TUIOTE3aX U
IIPOBEPKE CTaTUCTUYECKOM
TUIOTE3bl, O CTATUCTUKE KPH-
Tepusi U €e YpPOBHE 3HAYUMO-

CTH;

UMETh IPEJCTABICHUE O CBSI3U
SMIIUPUUECKUX U TeOopeThye-
CKHUX paclpeesIeHH;

UMETh TIPEACTABJICHHE O KO-
JUPOBAHUM, JBOWYHOM 3amu-
CH, TBOMYHOM JIEPEBE;

BJIAJICTh OCHOBHBIMH TIOHS-
TUSMH Teopuu rpados (rpad,
BepIIMHa, peodpo,
BEpIIMHBI, MyTh B Tpade) u

CTCIICHb

YMETb NPUMEHATh UX IIpU pe-
LICHUU 33]1a4;

UMETh TpEACTaBICHUE O Je-
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JICHHbIE B BHUJIE TaOHII, Ha-
rpamm, rpauKoB

B noBcegHeBHOM KU3HM U IIpU
W3YYEHUHU JAPYTUX NPEIMETOB:

BBIUUCIISTH UM OIICHUBATH BEPO-
SITHOCTH COOBITHH B pPEaTbHOU
KU3HU;

BBIOMPATh MOJXOMALINE METOJIbI
npeicTaBieHuss U 00paboTKH

JTAHHBIX;

YMCThH pCHIaTh HCECJIOXHBIC 3a1a-

qnu Ha HpI/IMeHeHI/Ie 3dKOHa
6OJ'H>H_II/IX quccll B COLIMOJIOTHH,
CTPaxOBaHHH, 3]PABOOXPAHCHUH,
obecrneyeHnH OE30MACHOCTH Ha-
CCJICHHUS B YPE3BbIUAHHBIX CH-

Tyarusax

BMCCTHBIX pacnpeaciIiCHruAax

CJIy‘-IElﬁHBIX BCJIMYHH,

MOHUMATh CyThb 3aKOHa OOJIb-
[IMX YUCeT M BHIOOPOYHOTO
METO/a U3MEPEHHUsI BEPOSTHO-
CTeH;

UMETh NPEACTABIECHUE O HOP-
MaJbHOM PACIPEICICHUN |
IIpUMepax HOPMaJbHO pac-
Mpe/ieJICHHbIX CIy4YailHbIX Be-
JUYHH;

UMETh MPECTaBIEHUE O KOp-
peNlMU  CIIy4alHBIX BEJH-
YHH.

B mnoBcenHeBHOW JKHU3HU U
P U3YYEHUH JPYruX Mpea-
METOB:

BBIUUCIIATh WJIM  OLICHUBATh
BEPOSITHOCTH COOBITHH B pe-
AJTLHOH JKWU3HU,

BEIOMpATh METOIBI TOAXOS-
IIETO MPEJCTaBIEHUs U o0pa-

PEBBSIX U YMETh MNPHUMEHSTh
IIPY PELIECHUN 33/]a4;

BIAJICTh MOHITHEM CBSI3HOCTH
U yYMETh NPUMEHATh KOMIIO-
HEHTBI CBA3HOCTH IIPU pelle-
HHUH 33/a4;

YMETh OCYILIECTBIIATH IYTH IO
pebpam, pebep u
BepILINH rpada;

00X0 bl

UMETh TNpeJCTaBIeHue 00 di-
JEPOBOM U T'aMHJIBTOHOBOM
IIYTH, IMETh TPEIICTABICHUE O
TPYIHOCTH 3aJa4d HaXOX[e-
HHSI TAMAJIBTOHOBA IYTH;

BJIQ/IETh MOHSATUSMHU KOHEY-
HbI€ U CUETHBIE MHOXECTBA U
YMETh MX MPUMEHSTHh MpPU pe-
HICHUH 33]1aY;

YMETh NPUMEHATh METOJ Ma-
TEMaTUYECKOW WHIYKITUH;

YMETh MPUMEHSATh IPUHIIHUII
Jvpuxie npu pemeHuu 3aaad
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OOTKM TAHHBIX

TekcToBblE 3ajna-
qu

Pemarh HECIIOKHBIE TEKCTO-
BbI€ 33J]a4M PA3HbBIX TUIIOB;

aHAJM3UPOBATh YCIOBHE 3a-
Jadd, TPU HEOOXOIUMOCTH
CTPOUTH IJIsl €€ peIleHuUs

MAaTCMaTUUYCCKYIO MOJICJIb,

IIOHUMATh M MCIOJIb30BAaTh
JUIS. pEelIeHus] 3aJadyd  HH-
bopmanuio,
HYIO B BHJI€ TEKCTOBOW H

MIPECTaBIICH-

CHMBOJBHOM 3aIlUCH, CXEM,
TabuI, auarpamm, rpadu-
KOB, PUCYHKOB;

JEWCTBOBATh IO AJTOPUTMY,
coJiepKalleMycsi B YCJIOBUU
3a/1a4u;

UCIOJIb30BaTh  JIOTHYECKHE
paccyX/IeHus MPU pPEeUICHUH

3a1a4M;

paboratb C W30BITOYHBIMU
YCIIOBHSIMH, BBIOMpas U3
Bceil mH(opManuu, JTaHHBIE,
HEOOXOAUMBIE Ul pEIICHUs

Pewats 3agaun pasHbIX TUIIOB, B
TOM 4YHCJIE 33Jla4d IOBBILICHHOU
TPYIHOCTH;

BBIOMPATh ONTHUMAJIBHBI METO.
pelieHus 3aJadu, paccMarpuBas
Pa3JIMYHBIE METO/IBI;

CTPOUTL MOJCIIb PCHICHUA 3aaa-
4, MpOBOAUTL OOKA3aTCIbHBIC
paccyxeHus;

pemaTh 3a1add, TpeOyromue me-
pebopa
YCJIOBHii, BEIOOpA ONTHMAJILHOTO

BapUaHTOB, IPOBEPKU

pe3ynbTara;

AQHIN3UPOBAaTh U HUHTEPIPETHU-
poBaTh pe3yNbTaThl B KOHTEKCTE
yCIIOBUSL 3ajjaud, BBIOMpATh pe-
HIEHUs, HE MPOTUBOpPEUALIUE
KOHTEKCTY;

MIEPEBOIUTh MPU PEUICHUH 3a/1a-
gy nH(pOpMAaIK0 U3 OJHOU (op-
MBI B JIPYTYIO, HMCIIOJIB3YsS TIpU
HEOOXOIMMOCTH CXEMBI, Ta0Ju-

Pemate pasHble 3amadd IO-
BBILICHHOU TPYIHOCTH;

aHAJIM3UPOBATh YCIOBUE 3a-
Ja4d, BBIOMPATH ONTHUMATb-
HBIA METOJl PELICHUS 3a/JauH,
paccMmaTpuBas pa3iIuyHbIE Me-

TOJIBI;

CTPOUTH MOJCJIb PCHICHUS 3a-

a4, IPOBOAUTH  JIOKa3a-
TEIBHBIE PACCYXKICHUS IpU

PEIICHUHU 3aJa4H;

pemars 3amadu, TpeOyrolue
nepedopa BapuUaHTOB, IPO-
BEpKH YCIIOBH, BbIOOpa OI-
TUMAJILHOTO PE3y/bTaTa,

aHAJIM3UPOBaTh W MHTEPIpe-
THPOBATh IOJYYECHHBIE pelle-
HUS B KOHTEKCTE YCIIOBHS 3a-
Jla4d, BHIOMpATH pEIIeHUs, He
IIPOTUBOpPEYAIINE KOHTEKCTY;

MEPEeBOIUTh TP  PEIICHUU
3a7ayd UHPOpPMAILIUIO U3 Ofl-
HOU ()OPMBI 3aMKCH B JPYTYIO,

JlocTixeHue
paznena I

pe3ynbTaToOB

24




3a/a4M;

OCYILECTBIISATh  HECIIOKHBIH
nepebop BO3MOXKHBIX pere-
HUiA, BBIOMpAst U3 HUX OITH-
MallbHOE 10  KPUTEPHSM,
cOopMynHpOBaHHBIM B YC-

JIOBHH;

aHAIM3UPOBATh U HHTEpIIpe-
TUPOBATh IIOJYy4YEHHBIE pe-
LICHUSI B KOHTEKCTE YCIOBHS
3aJlauM, BEIOMpATh pelIeHMUS,
HE TMPOTHBOpPEYAIINE KOH-
TEKCTY;

peliath 3aJayd Ha pacyer
CTOMMOCTH TOKYIIOK, YCIIYT,
MOE30K U T.I1.;

pelaTh HECJIOKHbIE 3a/1auH,
CBSI3aHHBIE C JIOJIEBBIM Yyua-
CTHEM BO BIaJeHUH (GUp-
MOH, MpeAnpusTueM, He-
JBM>KAMOCTBIO;

peuiaTh 3aa4u Ha MPOCTLIC

MPOLIEHThl (CUCTEMBl CKHU-

JIOK, KOMHUCCHHM) M Ha BBI-

YUCJICHUC CJIOXKHBIX IIPO-

161, TpaUKH, TUATPAMMBL;

B moBcenHeBHOW XKM3HM U TPHU

U3YYEHUHU JPYTUX NPEIMETOB:

peiiaTh MPAKTUYCCKUE 3aaadyu H

3aJ1auy U3 JIPyrux MpeIMETOB

UCTOJIB3Yysl MPH HEOOXOIMMO-
CTH CXEMbl, TaOIuIbI, Tpadu-
KU, IUarpaMMBbl.

B mnoBcenHeBHOW JKHU3HU U
P U3YYEHUH JPYruX Mpea-
METOB:

pelarb NpakTUYECKUe 3a1a4u
U 33/la4d U3 IpYrux Ipeame-
TOB
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[[EHTOB B Pa3JIMYHBIX CXEMaX
BKJIQJIOB, KPEIUTOB M HIIO-
TCK;

pemaTh MpakTHYeCKue 3aja-
4y, TpeOyolue HUCIOIb30-
BaHUS OTPULATEIbHBIX YH-
Cel: Ha OIpeNe/iCHHE TEeM-
neparypsl, Ha OIpeJeleHNue
MOJIO)KEHUS Ha BPEMEHHOU
OCH (10 HAIIeH 3pbl U TIO-
cje), Ha JIBHKEHUE JCHEK-
HBIX CPEICTB (pu-
X0J/pacxon), Ha ompenaese-
HUE TTyOUHBI/BBICOTHI U T.I1.;

HCII0Ib30BaTh IMOHSATHE
Macirada Uil HaXO0XICHUS
pacCTOSIHUM U JJIMH Ha Kap-
Tax, INIaHAaX MECTHOCTH,
IUIaHaX TIOMEIICHUM, BBI-
Kpolikax, Tpu paboTe Ha
KOMIBIOTEPE U T.II.

B moBcenHeBHOH XH3HU H
Mpu  HW3YYEHUU  JIPYTUX
MPEAMETOB:

pelaTth HEeCcJIOXHbIe Mpak-
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THUYCCKUC 3aaadd, BO3HH-
Karmue B CUTyallUdxX I10-

BCEIHEBHOMN KU3HU

I'eomerpus

OnepupoBarh Ha 06a30BOM
YpPOBHE MOHSTUSMU: TOYKA,
npsiMasi, MJIOCKOCTh B TPO-
CTpaHCTBE, MapaieIbHOCTh
u MePIEeHIUKYISIPHOCTD
NPSAMBIX U IUIOCKOCTEH;

pacrno3HaBaTb OCHOBHBIE BU-
Ibl MHOTOI'PDaHHHMKOB (TIpU3-
Ma, [HUpaMuja,  I[psAMO-
YTOJIBHBIN MapaJuleICUIe,
Ky0);

n300pakaTh U3ydaembie Gu-
TypbL OT PYKU U C IIPUMEHE-
HHUCM IIPOCTBIX YCPTCIKHBIX
HHCTPYMEHTOB;

nenath (BBIHOCHBIC) MJIOCKUE
YEepTEeKU U3 PHCYHKOB IIPO-
CTBIX OOBEMHBIX (PUTYpP: BUJ
CBepXy, cOOKY, CHU3Y;

U3BJICKaTh HMHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMET-

OrniepupoBaTh NOHATUSIMU: TOUKA,
npsiMasi, MJIOCKOCTh B MPOCTPAH-
CTBE, MApAJJICIHbHOCTh U TEPIICH-
JTUKYJISIPHOCTh TPSMBIX U TIJIOC-
KOCTEM;

NPUMEHSTh U PEIICHHS 3a/ad
reoMeTpuueckre (aKThl,
YCIIOBHS TIPUMEHECHHS 3aJaHbl B
SBHOU popme;

€CJIIn

pemaTh 3a7a4d Ha HAaXOXKJICHUE
TE€OMETPHUYCCKUX
o0pasiam Win aaropuTMam;

BCJIIMYHUH TIIO

nenatb  (BBIHOCHBIC)
YEPTEIKU U3 PUCYHKOB OOBEMHBIX
Guryp, B TOM 4YHCIE PHUCOBAThH

IIJIOCKHUEC

BUJ CBEpXy, COOKY, CTpPOUTH Ce-
YCHUA MHOTOT'PAaHHUKOB;

U3BJICKaTh, WHTEPIPETHUPOBATH U
npeoOpa3oBbIBaTh UHPOPMALIUIO

¢burypax,
IPECTAaBICHHYIO Ha YepTexkax;

0 reoOMCTPHUICCKUX

Brnagers  reomerpuyeckumu
MOHATUSIMH TIPU PELIEHUU 3a-
Jlady ¥ TPOBEJCHUM MaTEMaTH-

YECKHUX PACCYKJICHUH;

CaMOCTOSITENTLHO (HhOPMYITHPO-
BaTh OINpPEICNICHHUS T'€OMETPH-
4ecKux (uryp, BBIIBHraTh
TUIIOTE3bI O HOBBIX CBOMCTBaxX
U IPU3HAKaX FeOMETPUIECKUX
¢uryp u 0OOCHOBBIBATH WIH
0000mars
WIN KOHKPETU3UPOBATH pe-

omnpoBeprarb HXx,

3YyJbTAaTbhl Ha HOBBIX KJIACCaX
¢buryp, NpoBOJUTHh B HECIIOXK-
cnydasx —Kiaccuduka-
U (GUryp Mo pasIudyHbIM
OCHOBAHHUSIM;

HBIX

UCCIIEIOBAaTh YEPTEIKH, BKIIIO-
yasi KoMOuHanuu Quryp, us3-
BJICKaTh, HHTEPIIPETUPOBATH U
npeoOpa3oBbIBaTh HH(pOpMa-

U, MNOpcACTABJICHHYIO Ha

Nwmerts npencraBienue o6 ax-
CHOMAaTHUYECKOM METO/IC;

BIIJICTh IOHATUEM T'€OMETPH-
YECKHEe MeCTa TOYeK B Ipo-
CTPaHCTBE U YMETb IIpUMe-
HATH UX JJIA pELICHUs 3a/1a4;

YMETh MPUMEHATH IS pelie-
HHUS 3aa4 CBOMCTBa INIOCKHUX
W JIByTPaHHBIX YIJIOB, TpEX-
TPaHHOIO YyTIJIa, TEOPEMBI KO-
CHHYCOB U CHHYCOB JIJISl TPEX-
TPaHHOIO YIJIa;

BJIQJIETh TIOHSTHUEM TEpPIICH-
TUKYISIPHOE CEYEHHE MPU3MBI
U yMETb NPUMEHATH €ro Mpu
pelIeHnN 3a/1a4;

HUMETH MpeaACTaBJICHUC 0

I[BOI>'ICTBGHHOCTI/I IpaBUJIbHBIX

MHOT'OT'PaHHUKOB;
BJIAACTH IIOHATHUAMU OCH-
TPAJIBHOC W  MapaJuUICIILHOC
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puueckux (Qurypax, mpea-
CTaBJICHHYIO Ha YepTEXKax U
PHUCYHKaX;

npuMeHsITh Teopemy Iluda-
ropa Nnpu BBIYHCICHUU dJI€-
MEHTOB CTEPEOMETPUUYECKHUX

¢uryp;

HaXOJUTh O0BEMBI M IUIO-
maau IMOBEPXHOCTEH IIPO-
CTEHIINX MHOTOTPaHHUKOB C
npuMeHeHueM Gpopmyir;

pacrio3HaBaTh OCHOBHBIC BH-
Il TENl BpameHus (KOHYC,
nuIuHIp, cepa u map);

HaXOJIUTh OOBEMBI M ILIO-
maad TMOBEPXHOCTEH TMpo-
CTEHIINX MHOTOTPAHHUKOB U
TeJd BpalleHUs C MpUMEHe-
HUEeM popmyi.

B mnoBcenHeBHON XH3HU H
Mpyu  HW3YYEHUU  JIPYTUX
MPEAMETOB:

MIPUMEHSTH reOMETPUYECKHUE
dakTel Ui pemieHus 3aaad, B
TOM 4YHUCJIE NPEAnoiararomux

HECKOJIBKO IIaroB pClICHUA,

OMMUCBIBATHL B3aMMHOC PACIIOJIO-
JKCHHUC NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE;

dbopMynupoBaTh  CBOHCTBA |

NpU3HaKK QUTYD;

JOKa3bIBaTh T'€OMETPUUYECKUE YT-
BEPI)KJICHUS;

BJIAJICTh CTAHJAPTHOM KJIACCHU-
dukanueir  MPOCTPAHCTBEHHBIX
buryp (mupaMuibl, MPU3MEI, Ta-

pasUIeNenuIIe b );

HaXOIUTh OOBEMBI W ILIOLIATU
MOBEPXHOCTEH TeOMETPUIECKIX
TEJ C MpUMEHEHUEM (HOPMYT;

BBIYUCIISITH PACCTOSIHUS M YTJIbI B
IIPOCTPAHCTBE.

B noBcenHeBHON XKU3HM U IIpU

YCPTECIKAX,

pemiate 3ajaud TeoMeTpuye-
CKOTO COJepXKaHUS, B TOM
qyuciae B CUTyalusX, Koria
JITOPUTM pEIICHUS HE CIIeay-
€T SIBHO U3 YCIIOBHS, BBITIOJ-
HATH HEOOXOIMMBIE IJISI pe-
IICHUS 33/1a4X JOTOJTHUTEIb-
HBIC TIOCTPOCHHS, HCCIIENIO0-
BaThb BO3MOKHOCTH IpPHMEHE-
HUS TeopeM U (GopMyn JUIs
peleHHs 3a/1a4;

yMeTh (OpMYyIUPOBaTH U J0-
Ka3blBaTh  IEOMETPUUYECKHE

YTBEPKICHUS,;

BJIAJIETh TMOHSTUAMHU CTEPEO-
METpUU: TpU3Ma, Mapaiesne-
MUIEel, TUpaMuaa, TETpa’ap;

UMETh MpeCTaBIeHUs 00 ax-
CHOMax CTEPEOMETpUU U
CIIEICTBUSIX W3 HUX U YMETb
NPUMEHATh UX TPH PEIICHUU

3a/1ad4;

YMCTb CTPOUTH CCUHCHHUA MHO-
FOrpaHHUKOB C HCIIOJIB30Ba-

IIPOEKTUPOBAHUE U IIPUME-
HATHb UX IIPU IIOCTPOEHUU Ce-
YEHUH MHOI'OIPDAHHHUKOB Me-
TOJOM TTPOEKIIMIL;

HUMCTh NPCACTABJICHUC O pas-
BEPTKE MHOTOIpaHHHMKA U
KpaTyaillemM NyTH Ha Io-

BEPXHOCTHU MHOI'OIpaHHHUKA,

HUMCTh TIPCACTABJICHUC O KO-
HUYCCKUX CCUCHUAX,

UMCTh NPCACTABJICHUC O Ka-
caromuxcs chepax U KOMOH-
HAIlMX TeJ BPAlICHUS U YMETh
NPUMEHATh MX MPH PEIICHUH
3ajay;

NPUMEHSTh TIPH PEUICHUU 3a-
nad (hopMmyay pacCTOSTHUSI OT
TOYKH JIO TTIOCKOCTH;

BJIQJIETh Pa3HBIMU crioco0aMu
3aJlaHus TPSMOM ypaBHEHUS-
MU U YMETh NPUMEHATH MpU
pelIeHnH 3a/1ay;

IPUMEHSTh MPHU PELICHUU 3a-
J1a4 ¥ JI0Ka3aTelbCTBE TEOPEM
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COOTHOCHTH  a0CTpaKTHBIE
reOMETPHUECKUE TIOHATUS U
(baKkTel ¢ peaTbHBIMH >KU3-
HEHHBIMH OOBEKTaMH M CH-

TyallusIMH,

HCIIOJIb30BATh CBOICTBa
MPOCTPAHCTBEHHBIX T'€OMET-
pudeckux GuUryp s pere-
HUS TUIOBBIX 33]1a4 MPaKTH-

YECKOI'o COACPKAHUA,

COOTHOCHUTH IIJIOIAAX II0-
BEPXHOCTEU TEN OJIMHAKOBOU
(GhopMBI pa3TUYHOTO pa3Me-

pa,

COOTHOCUTh OOBEMBI COCY-

JIOB  OJIMHAKOBOW  (pOpMBI

Pa3IUYHOrO pa3mepa;

OLIEHUBATh (HOPMY MPaBUIIb-
HOTO MHOTOTpaHHHKA I10CIe
CIUJIOB, CPe30B U T.N. (OmI-
penenaTh KOJUYECTBO Bep-
IIMH, pedep U TpaHel Mmomy-
YEHHBIX MHOTOTPAHHUKOB)

U3Y4YEHUU JPYTUX NIPEIMETOB:

UCTIONIb30BAaTh CBOMCTBA I'€OMET-
pudeckux Quryp Ui perieHus
3a1a4 MPaKTUYECKOTO XapakTepa
W 3aJad M3 Jpyrux oobnacrel
3HaHUU

HHUCM PA3JIMYHBIX MCTOIAOB, B
TOM 4YHUCJIC U METOAA CICIOB,

MMETh  IIPEACTABICHUE O
CKPEILMBAIOIINXCS NPSAMBIX B
IIPOCTPAHCTBE U YMEThb HAXO-
JUTb YIOJ1 U PacCTOSHHUE Me-

KAy HUMU;

IIPUMEHATh TEOPEMBI O IIa-

PAUICIIBHOCTHU MMPAMBIX u
IJIOCKOCTEl B MPOCTPAHCTBE

MIPH PEUICHUH 3a7ay;

YMETh TPHUMEHSTh  Tapall-
JIeTbHOE TMPOCKTUPOBAHUE IS
n3o0paxkeHus: Guryp;

yYMETb NPUMEHSATH MepIeHAN-
KYJSIPHOCTH TPSIMOM U TLIOC-
KOCTH MU PELICHUH 33/1a4;

BJIQJIETh TOHSATUSIMU OPTOTO-
HaJIbHOE MPOEKTUPOBAHHUE,
HAKJIOHHBIE U WX MPOEKIIHH,
YMETh NPUMEHATH TEOPEMY O
Tpex NEepHeHANKYIIpax IMpu
pELIEHNH 33]1a4;

BJIAACTH IMOHATHUAMHU PACCTOs-

BEKTOPHBII METOA U METOJ
KOOPJIMHAT;

UMETh TPEJCTaBICHUE 00 ak-
cuoMax oObemMa, TPUMEHSTH
dopMynbl  00BEMOB  TPAMO-
YTOJIBHOTO Tapaiesienuea,
NOpU3MBl M TTUPAMUIBI, TETpa-
3/Ipa IpH PEIICHNH 3a/1ay;

OPUMEHSTh TEOpeMbl 00 OT-
HOIIICHHUSIX OOBEMOB TPHU pe-
IICHUY 3a/1a9;

NPUMEHSTh UHTErpai JUisl Bbl-
YyHCclieHUus: 00bEMOB U TIOBEPX-
HOCTEW TEI BpAILCHUS, BbI-
YHCIIEHUs TJIomaau cepuye-
CKOT0 Tosica U 00bema Iapo-
BOTO CIIOS;

UMETh IPEACTABICHUE O JIBU-
JKEHUAX B MPOCTPAHCTBE: Na-
pajUIEIbHOM TIEPEHOCE, CUM-
METPUU OTHOCHUTEJIBHO ILJIOC-
KOCTH, LICHTPAJIbHOM CUMMET-
pYH, TOBOPOTE OTHOCUTEIBHO
NpsSMOM, BHHTOBOH CHUMMET-
pUd, yYMETh NPHUMEHATh HX
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HUE MEXAy (urypamu B Impo-
CTpaHCTBE, OOIIMIA MEePIeH N~
KyJISIp JIBYX CKpEIIMBAIOLINX-
Csl MPSAMBIX U yMEThb HpUMe-
HATH UX TP PELICHNH 3a/1ay;

BJIAACTb NTOHATUCM YT'OJI MCXK-
Iy OpsIMOM W THIOCKOCTBIO U
YMETb MPUMEHATH €ro mpu
pEeIIeHNH 3a/1ay;

BJIQ/IETh MOHSATUSMU JBYTpaH-
HBIM Yoy, yroia Mexay IUioc-
KOCTSIMHU, TEpPIEeHIUKYISIpHbIE
IUIOCKOCTH U YMETh HpHUMe-
HSTh UX [P PEIICHUH 33]1aY;

BIAJCTh TNOHATHUAMHU IPU3MA,
napajulejienunes]; U IpuMe-
HATH CBOMCTBA Iapalleselu-
IeJia Ipy peLIeHUN 3a/1ay;

BIIAJICTh IIOHATHEM IPSAMO-
YTOJIBHBIN MapaulelICUIe] U
IIPUMEHATH €T0 MPU PEIICHUN
3a1ad;

BIIAJICTh MOHATUAMU IUPAMHU-
J1a, BUJBI IUPAMU/I, SJIEMEHTBI
[IPAaBUJIBHOM NHMPAaMHUIBI U

IIPY PELICHUN 33/]a4;

MMETh NPEACTaBICHHUE O IUIO-
a1 OPTOTOHAIBHOM IMPOEK-
1,

UMETH IPEJICTAaBICHUE O TPEX-
IPAHHOM M MHOI'OTPAaHHOM
yrie U IPUMEHATH CBOWMCTBA
IIJIOCKUX YTJIOB MHOT'OTPaHHO-
r'0 yrjla IIpy pelleHUN 3a/1a4;

HUMCTh IMPCACTABJIICHUA O IIpC-
o0Opa3oBaHUM MOA00US, TOMO-
TETUU M YMETh MPUMEHATh UX
NP PEIICHUH 3a/1aY;

yMEThb pemaTrh 3aJa4d  Ha
IUIOCKOCTH  METOJAMHM  CTe-
peoMeTpuy;

YMETh TNPUMEHATH (POPMYIIBI
00BEMOB TP PEIICHUH 337124
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YMETh MPUMEHSTh UX TPU pe-
IICHUH 3a]1a4;

UMETh TIPEJICTABICHUE O TEO-
peMe Oinepa, NPaBUIbHBIX
MHOTOTpaHHUKAX;

BIIQJICTh IIOHATHEM IUIOLIANH
IIOBEPXHOCTEH MHOI'OTPaHHU-
KOB U yYMEThb IPUMEHATH €ro
IIpU PELLICHUH 3a/1a4;

BJIaACTH IIOHATUAMHA TCiIa
BpaleHus (LMUIUHIP, KOHYC,
map u chepa), UX CEUCHHUS U
YMETh MPHUMEHSTh MX TPU pe-
IIICHUY 3a/1aY;

BJAJETh MOHATUSMH  Kaca-
TEJNBHBIC TPSMBbIE M TUIOCKO-
CTH W YMETb NUpPUMEHSTHh W3
MIPH PELICHUH 3a7ay;

HUMETh NPEACTABICHUS O BIH-
CaHHBIX U OMMCAHHBIX cepax
U yMETh NPUMEHATh UX MpHU
pelIeHnu 3a/1ay;

BJIaJACTh ITOHATHUAMU O6’beM,
00BEMBI MHOI'OIrpaHHUKOB,
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Tell BpAILLEHUA U INPUMEHSITH
UX IIPU pELICHUH 3a/a4;

HUMEThb TPEACTABICHUE O pa3-
BEpTKE LWJIMHIpa U KOHYCa,
IJIOMIA M TIOBEPXHOCTH IIH-
JUHJpa W KOHYCA, YMETh
MPUMEHSTh UX MPU PEIIeHUU
3ajady;

HMMETh MpPEACTABJICHUE O IIO-
manu chepsl U yMeTh IpuMe-
HATH €r0 MpU PELIeHUH 3a/1a4;

yMeTh pemaTh 3aJaud  Ha
KOMOMHAIMK ~ MHOTOTpPaHHU-
KOB U TeJl BpallleHus;

UMETh TIPEJICTABJICHUE O TIO-
no0ur B TPOCTPAHCTBE U
yYMETh pemiath 3aadd Ha OT-
HOIlIeHWE 00BEMOB W IUIOIIA-
JIel TIOBEPXHOCTEHN MOJOOHBIX

¢buryp.

B moBceaHeBHOW JKHU3HH U

IIPU U3YYECHUU IPYrUX Ipen-
METOB:

COCTaBJIATh C HCIIOJIBb30BaHH-
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€M CBOWCTB TI'€OMETPHUYECKUX
buryp mareMaTHUECKHUE MO-
Jend JAJs  peleHus  3aaad
IIPAKTUYECKOr0 Xapakrepa Hu
3aa4 U3 CMEXHBIX JUCLIMII-
JIUH, MCCIEAO0BATh IIOIY4EH-
HbIE MOJEIU W HHTEPIPETH-

poBaTh pe3ysbTarT

Bekrtopsl u koop-
AWAHATBI B IPO-

CTPAHCTBE

OnepupoBath Ha 0a30BOM
YPOBHE IOHATHEM IEKAPTO-
BbI

KOOpAUWHATBLI B IIPO-

CTPAHCTBE;

HAXOJUTh KOOPAWHATHI BEp-
IIMH Ky0a ¥ MpsSMOYTOJIbHO-
o napauiesienumneaa

OnepupoBaTh MOHATUSAMU JAeKap-
TOBBl KOOPAMHATHI B IPOCTpaH-
CTBE, BEKTOp, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOpJAUHA-
Thl BEKTOPA, YroJl MEXAY BEKTO-
pamu, CKaJlspHOE MPOU3BEACHHE
BEKTOPOB, KOJUIMHEApHbIE BEKTO-

ps;

HaXOJUTh PACCTOSHUE MEXIY
IBYMsI TOYKaMH, CYMMY BEKTO-
POB U IpOU3BE/IEHUE BEKTOpa Ha
YHCII0, YTOJl MEXIY BEKTOpamH,
CKaJsIpHOE IIPOU3BENEHUE, pac-
KJIa/IbIBaTh BEKTOpP IO JABYM He-
KOJIJTHHEAPHBIM BEKTOPaM;

3a1aBaTh IJIOCKOCTh YPABHCHUCM
B JICKAPTOBOM CHUCTEME KOOpIU-

BJ'IaI[eTB IMOHATHUAMU BEKTOPBI
1 UX KOOpAUHATHI;

YMETH BLIINIOJIHATE OIICpaln
Haa BEKTOpaMu,

HCIOJIb30BATh CKaJIsipHOE
MIPOM3BE/ICHNE BEKTOPOB IpHU

PEIICHUHA 3a0a4,

NPUMEHSTh YpaBHEHHE IIJIOC-
KOCTH, (OPMYITy PacCTOSHH
MEXIy TOYKaMH, YpaBHEHHUE
cdepsl Ipu perIeHu  3a1ad;

IIPUMEHSATh BEKTOPBI U METOJ
KOOpAUHAT B IIPOCTPAHCTBE
IIPY pELICHNN 3a1a4

HocTtuxenne pe3yJabTaToOB

paznena II;

HaxoJUTh 00BEM TMapauiese-
nuIeaa W TeTpadjpa, 3ajJaH-

HbIX KOOpAMHATaMH CBOMX
BEpIIINH;
3a1aBaTb MpSAMYK0 B IpO-

CTPaHCTBE;

HaxXOJIUTh PAaCCTOSIHUE OT TOY-
KA 1O INIOCKOCTH B CHUCTEME
KOOP/IMHAT;

HaxXOJUThb PaCCTOAHHUEC MCXKIY
CKpCIIUMBAKOINMHUCA  TIPSAMBI-
MH, 3aJaHHbBIMHU B CHCTEMC

KOOpAMHAT
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HAT;

peumarb  OpoCTeWIIMe  3aaadu

BBEJICHUEM BEKTOPHOTO Oasuca

Uctopuss  mare- | OnuceiBaTh OTAEHbHBIE BbI- | [IpencraBnsaTe Bkian Beigatro- | iMers  mpencraBienue o | JlocTtuxkeHne pe3yJabTaToOB
MaTUKH JAIOIUecs Pe3yJbTaThl, MO- | IUXCS MAaTEeMAaTHUKOB B Pa3BUTHE | BKJIAJe BbIAAOMIMXCS MaTe- | pasgena II

Jy4EHHBIE B XOJI€ PA3BUTHUS | MATEMATHKU W HHBIX HAYYHBIX | MAaTUKOB B Pa3BUTHE HAYKU;

MaTEeMAaTHUKHU KaK HAyKU; o0Jacteii;

MMOHUMATh POJIb MATEMATHKHU B

3HaTh MPUMEPhl MaTEeMaTH- | IOHUMATh pPOJIb MaTeMaTUKU B | pa3BuTuUM Poccun

YECKUX OTKPBITUM M UX aB- | pa3BuTuu Poccun

TOPOB B CBSI3U C OTEYECT-

BEHHOM W BCEMHUPHOU HCTO-

puei;

MMOHUMATh POJIb MAaTEMAaTUKHU

B pa3Butuu Poccun
Meronbl marema- | [IpuMensTe u3BecTHble Me- | Mcnonb30BaTh OCHOBHBIE METO- | Micmonbs3oBaTh OCHOBHBIE Me- | [locThkeHHe pe3ynbTaTOB
THKHU TOABl TPU PEIICHUH CTaH- | Ibl JOKA3aTelIbCTBa, IPOBOJUTH | TOIBI I0KA3aTENbCTBA, MPOBO- | pasnena II;

JTApTHBIX
3aja4;

MaAaTEeMAaTHUYCCKUX

3aMedaTh M XapaKTepU30-
BaTh MaTeMaTHYECKHE 3aKo-
HOMEPHOCTH B OKPY’KarOIEen
JIEHCTBUTEIIFHOCTH,

MPUBOJUTEL TMPUMEPHI MaTe-

JI0Ka3aTeIbCTBO ¥ BBIOIHSATH
OTIPOBEPIKEHUE;

INPUMCHATH OCHOBHBIC MCETOIbI
pelICHrUd MaTCMaTUYCCKUX 3a-
Aad;

Ha OCHOBE MaTeMaTHUYeCKHUX 3a-
KOHOMEPHOCTEH B MPHUPOJE Xa-

IUTh J10Ka3aTelbCTBO U BBI-
MIOJIHATH OTPOBEPIKEHUE;

MPUMEHITh OCHOBHBIC METO-
JIbI PEIICHUST MaTeMaTHICeCKHX
3a/1ad4;

Ha OCHOBE MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH B MPHUPOJC

MMPUMCHATH MAaTCMAaTUYCCKHC
3HaHMUSI K HCCIICIOBAaHUIO OK-
pyxarorero mupa (Moaenu-
poBaHue (UIMYECKUX TIPO-
1IECCOB, 3314l YIKOHOMHKH )
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MAaTU4YECKUX 3aKOHOMEPHO-
CTE! B IpUPOJE, B TOM YHUC-
J€ XapaKTEepU3YIOIIMUX Kpa-
COTY U COBEpIICHCTBO OK-
pYXKaroUiero Mupa M IpOou3-
BEJICHUI HCKYCCTBA

pakTepu3oBaThb KpacoTy H CO-
BEPILEHCTBO OKPYXKAIOIIErO0 MH-
pa ¥ pOU3BEAECHHUIN HCKYCCTBA;

IIPUMEHATH IIPOCTEUIINE IIPO-

IrpaMMHBIE CpEACTBA U  DJIEK-
TPOHHO-KOMMYHHUKAIIMOHHbIE
CHCTEMBl IIPU PELIEHUU MaTema-

THYCCKHUX 3aaa4

XapaKTEepU30BaTbh KpacoTy H
COBEPLICHCTBO OKPYXKaIOLIETO
MHpa U IPOU3BEICHUN UCKYC-
CTBa;

IIPUMEHATH IIPOCTEUIINE IIPO-
IPaMMHBIE CpPEICTBA U DJIEK-
TPOHHO-KOMMYHHUKAIlHOHHbIE
CUCTEMBI IIPH PELICHUH Mare-
MaTHYECKHX 33]1a4;

MOJIB30BAThCS  TPHUKJIATHBIMU
porpaMMaMy W TPOrpaMMa-
MH CHMBOJIBHBIX BBIYMCIIEHUN
JUISL MCCJIEIOBAHUS MaTEeMaTH-
YeCKUX 00BEKTOB
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3. Coneprxanue Kypca
ba3oBblil ypoBeHb

Auaredpa. MHOrouiaeHsl OT OJTHOM NEPEMEHHOMN U UX KOpHU. Pa3noxkeHne MHOIOWIEHa C 1elbl-
MU Ko3(punrentamMmu Ha MHOXKUTeNU. KoMIiekcHble uncia 1 UX reoOMeTpuiecKasl HHTepIrpeTa-
. ApudmMeTnueckue IeicTBUs Hall KOMIUIEKCHBIMHM YHCIIAMU: CIIOKEHHUE, BBIYUTAHUE, YMHO-
keHue, aenenne. OCHOBHas Teopema anreopsl (0e3 JoKa3aTenbCTBa).

MatemaTudeckuii anaau3. OCHOBHBIE CBOIMCTBA ()yHKIIMU: MOHOTOHHOCTB, TPOMEKYTKH BO3-
pacTanus ¥ yObIBaHMSI, TOYKH MaKCUMyMa U MUHMMYMa, OTPaHUYEHHOCTh (PYHKUINNA, YETHOCTH U
HEYETHOCTb, NEPUOAUYHOCTb.
DOnemeHTapHble (DYHKLIMU: KOPEHb CTENEHU N, CTENEHHas, MoKa3aTelbHas, jJorapudmuyeckas,
Tpuronomerpuueckue QpyHkiuu. CBoicTBa U rpaduKu meMeHTapHbIX (QyHKIMHA. Tpuronomer-
puyeckue (HOpMyJbl TIPUBEICHUS, CIOXEHUs, NBOWHOTrO yria. IIpocreimme mpeoOpazoBaHms
BBIPKEHUH, COIEpIKAIINX CTENEeHHbIe, TPUTOHOMETPHUUECKUE, JIoTapu(pMHUUYecKHe U IoKa3a-
TenbHbIe (QYHKIMU. Pemenne cOOTBETCTBYIOMUX MPOCTEHINMX ypaBHEHMH. PereHue mpocteii-
IIMX MOKa3aTeJIbHBIX U Jorapudmuyecknx HepaBeHCTB. [lonarue o komnosunun ¢pynkuuid. [lo-
HaTHEe 00 oOpaTtHOU GyHKIMH. [IpeoOpasoBanus rpagukoB (YHKIMN: MapauIeIbHBINA MTEPEHOC,
pacTsbkeHue (cxatue) Brojib ocu opauHar. [Tonarue o HenpepsiBHOCTH QyHKIMH. [IpoMexyTku
3HAKOTIOCTOSIHCTBA HempepbiBHOW (PpyHKIIMU. Meton uHTepBasioB. [loHsTHE O TIpenene mocieno-
BaTebHOCTH. CyMMa OECKOHEUHO YOBIBAIOIIEH TeoMeTpudeckoit nmporpeccun. [lonstue o mpo-
M3BOJHON (PYHKIIMU B TOUKe. DUBHUECKUN U TEOMETPUIECKUI CMBICT MTPOU3BOIHOM. [Tpon3Bo-
HbIE OCHOBHBIX JIEMEHTApHBIX (PyHKIMI, mpou3BoaHas ¢pynkuuu Buaa y = f(kx + b). Mcnons3zo-
BaHHME MPOM3BOHON MPU UCCICAOBAHUM (PYHKIUH, TTOCTPOCHUU TpadUKOB (MPOCTEHIIHE CITy-
yan). Mcrionb30Banue CBOWCTB (DYHKIMIA MPH PELICHUN TEKCTOBBIX, (PU3NYECKUX U TeOMeTpHye-
CKUX 3a/1a4. Pemenue 3ajau Ha SKCTpEMYM, HaXOXACHUE HAHOONIbIIEro U HAMMEHbILIEro 3HaUe-
Huil. [Tonsatue 06 onpenenéHHOM MHTErpaje KaK IO i KpUBOIMHEHHOH Tpanenuu. Popmyna
Herorona—Jleitonuna. [lepBooOpaznas. [IpunoskeHus onpeaenéHHOro HHTErpaa.

BeposiTHOoCcTh M cTaTucTuKa. Beibopku, coueranus. bunomuansabeie koddduimentsl. bruroM
Hororona. Tperonsuuk [lackans u ero cpoiictBa. OnpeneneHue u npuMepsl ucnbiTanuii bep-
Hyu. @opmyna g BEpOSITHOCTH YKCIa YCIIEX0B B cepur ucnbiTanuii bepuynnu. MaremaTtu-
YECKoe OKHJIaHUE yucia YCIEXOB B WCIIBITAHUH bepuymnu.
OCHOBHBIE IPUMEPHI CIyYalHBIX BEIUYMH. MaTeMaTudecKkoe OKUAaHUE CIy4YailHON BEJIUYUHBI.
HesaBucuMocCTh CitydaiiHbIX BeUYHH U coObITHiA. [IpencTaBnenne o 3akoHe OOJBIINX YUCEI IS
MIOCJIEIOBATEIbHOCTH HE3aBUCUMBIX HCIBITAHUN. ECTeCTBEHHO-HAY4YHbIE NMPUMEHEHHS 3aKOHA
OOJIBIITNX YHCEIT.

Yri1y01€éHHBIH ypOBeHb

Anredpa. MHOTOWIEHBI OT OJHON EPEMEHHOM M UX KOPHU. Teopembl 0 palluOHAIBHBIX KOPHSIX
MHOTOYJICHOB C TeNbIMU K03 urerTamMmu. KoMIUIeKCHBIE Yncia U UX TeOMeTprUIecKast HHTep-
nperauus. Tpuronomerpudeckas popma KOMIUIEKCHOTO ynciaa. ApupMeTHieckue IeicTBUS Hall
KOMILJIEKCHBIMH YMCJIAMU: CIOKEHUE, BBIYMUTaHUE, YMHOKEHHE, JieneHue. @opmyna Myaspa.
Bo3sBenenue B 11e71y10 CTENEHb, U3BJICUEHHE HATypaIbHOTO KOpHs. OCHOBHAs TeopeMa anredpsl
(Oe3 mokazaTenbCTBa).

MartemaTudeckuii anaau3. OCHOBHbIE CBOMCTBA ()YHKIIMU: MOHOTOHHOCTbD, TPOMEKYTKH BO3-
pactaHus 1 yObIBaHUs, TOYKM MAaKCUMyMa M MUHUMYMa, OTPAaHUYEHHOCTb (DYHKIUH, YETHOCTD U
HEUETHOCTbH, IEPUOINIHOCTb. DJIeMEHTAapHbIE (PYHKIMU: MHOTOYJICH, KOPEHb CTENEeHHU N, CTe-
IICHHAs, TI0Ka3aTeNbHas, JorapupmMudeckas, Tpuronomerpuueckue GpyHkuu. CBoicTBa u rpa-
¢duku s3nemenTapHbIx QyHkuuii. [IpeodpazoBanus rpagukoB (HyHKIMIA: TapaieNbHbIA TEepeHoc,
pacTskeHue (cxKaTHe) BIOJIb OCel KOOPIMHAT, OTPaXXeHHUE OT OCeil KOOpJMHAT, OT Hadyaja Koop-
nuHAT, rpadukn GyHKIMHA ¢ MoayssiMu. Tpuronomerpuueckue GopMyIbl IPUBEICHHS, CI0XKe-
HUS, IpeoOpa30BaHus POU3BEIEHUS B CyMMY, (hopMyJia BCioMorareiabHoro aprymenra. [lpe-
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o0pa3oBaHue BBIPAXKECHUH, COIEPKAIIUX CTETICHHBIE, TPUTOHOMETPUYECKHUE, TOrapu(PMUUECKUE
U MOKa3arenbHble (QyHKIMU. PelieHre COOTBETCTBYIOIUX YPaBHEHUM, HEPABEHCTB U X CHCTEM.
HenpepsiBHOCTh QyHKIIMHU. [IpOMEXYTKH 3HAKOIIOCTOSIHCTBA HETIPEPBIBHOM PyHKIINH. MeTox
uHTepBaioB. Komnosunus Gyukmuit. O6parnas Gyukius. [lorstue npenena mocieaoBaTeIbHO-
ctu. [lonsitue npenena pynkuuu B Touke. Cymma 6€CKOHEUHO yOBIBaIOIIEH reOMeTpUIECKOi
nporpeccuu. MeTo MmaTeMaTudeckoi HHAYKIUU. [loHsTHE 0 MPON3BOIHON (HYHKIIMH B TOUKE.
Du3N4eCKu U TEOMETPUUECKUI CMBICII TPOU3BOJHOM. [IpON3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
GYHKIMHA, TPOU3BOIHAS CIIOKHON HYHKIIMH, TPOU3BOAHAS 0OpaTHOU GyHKIMHU. Vcrionp3oBaHme
IIPOM3BOIHON NPHU MCCIeI0BaHUU (QYHKIUHN, TOCTpOeHUH rpadukoB. Mcnoab30BaHNe CBOWCTB
(yHKUUNI NpU pelIeHNH TEKCTOBBIX, GU3NYECKUX U T€OMETPUUECKUX 3aJau. Pemenue 3a1a4 Ha
IKCTPEMYM, Ha HaXOXKICHHE HauOOJBIIET0 U HauMeHbIlero 3HaueHuil. [lonstue 06 onpenencu-
HOM MHTETpaJjie KakK IIonaan KpuBoJnHeHo! Tpaneruu. ®@opmyna Herotona—Jlerionuna. [lep-
BoOoOpa3zHas. [IpunoskeHus onpeaeaéHHOro HHTErpaa.

BeposiTHOCTB U cTaTHCTHKA. BeposaTHocTh U ctatuctuka. Beibopku, coueranus. bunomuanb-
Hble K03 urmentsl. bunom Hetotona. Tpeyronsuuk [lackains u ero cBoiictBa. OnpeneneHue u
IpuMepsl ucnbiTanuid bepaymm. @opmyna U1 BEpOATHOCTH YHCIIA YCIIEXOB B CEPUH UCIIBITA-
Hul bepHymn. Martemarnueckoe 0KMIaHUE U JUCIIEPCHUS YMCIIa YCIIEXOB B UCIIBITaHUM bep-
HyJud. OCHOBHBIE IPUMEPBI CITy4alHbIX BEINYMH. MaTeMaTHuecKoe 0XKUAAHUE U TUCIIEPCHS
ciyyaifHoW BennuuHbl. HezaBucuMble cirydaiiHble BeIUYUHBI U coObITus. [IpencraBnenue o 3a-
KOHE OOJIBIINX YHCEN Ul OCIEeI0BATEIbHOCTH HE3aBUCUMBIX UCTIbITaHU. EcTecTBeHHO-
Hay4HbIe TPUMEHEHHs 3aKoHa O0nbIMX yuceln. OLeHKa BepOSITHOCTHBIX XapaKTePUCTHK (MaTe-
MaTHYECKOI'0 OXKHUIaHUs, TUCIIEPCUN) CITyYalHbIX BEJIMYMH 10 CTATUCTUYECKUM JaHHbIM. [Ipen-
CTaBJICHUE O I'€OMETPUYECKON BEPOATHOCTHU. Penenne npocTelmx NprUKIaJHbIX 3a1a4d Ha T'e0-
METPUYECKUE BEPOSTHOCTH.

I'eomeTpusi. Ba3oBblii ypoBeHb.

OcHOBHBIE ITOHATHS CTEPEOMETPUH(TOUKA, IPsAMasi, MJIOCKOCTh, IPOCTPAHCTBO). AKCHOMBI CTe-
peomerpui. llepecekaromuecs, napauieabHbIe, CKPEIIUBAIOIIUECS MPSIMBbIE. YTOI MEXIY Ipsi-
MBIMU B IIpoCTpaHcTBe. IlepnenaukynsapHocTh NpsMbIX. PaccTosiHME OT TOUKH 10 IPSIMOM, MEX-
Ny MapaJuIebHBIMU MPSMBIMU, MEXAY CKPEUIMBAIOIUMUCS NpsiMbIMU. [lapaiiensHOCTh U nep-
HNEHAUKYISPHOCTh NMPSAMOIN U IUIOoCKOCTH. IIpu3Haku mapamienbHOCTH M NEPIEHIUKYISIPHOCTU
MPSAMON U TUIOCKOCTH. [lepreHauKysIp U HaKJIOHHAs. YTOJ MEXAYy NpsIMOM M TIJI0CKOCThIO. Pac-
CTOSIHUE OT TOYKHM J0 IUIOCKOCTH. PaccTosiHue OT npsAMON A0 napajjiesbHOU ed mrockoctu. [la-
paJUIENBbHOCTD U MEPIEHAUKYISPHOCTD INIOCKOCTEH. IIpu3Haku M cBOMCTBA MapajUIeIbHOCTH U
NEPHEHAUKYJIIPHOCTH IIJIOCKOCTEN. JIByrpaHHbIi yroJl, JMHEHHBIN yroi AByrpaHHoro yria. Pac-
CTOSIHME MEKY MapajulebHbIMU IIIOCKOCTAMU. [lapamiensHoe npoextuposanue. CBOWCTBA Ma-
pajIenbHOro MpoeKTHpoBaHus. OpToroHanbHas npoekuus. [lnomans opToroHaaIbHON NPOEKIUH
MHOTOYyTOJIbHUKA. [[eHTpasibHOE TpoekTHpoBaHue (mepcrekTuBa). M3o0paxkeHue MpoCTpaHCT-
BEHHBIX QUTYD.

MHOrorpaHHMK U €ro 3JIEMEHTHI: BEepIIMHBI, pedpa, rpaHu. [IoBEpXHOCTP MHOTOTpPaHHUKA.
Pa3BepTka. MHororpanueie yribl. Beimykiabie MHOrorpaHHuku. [IpaBuiibHbIE MHOTOTPaHHUKH
(TeTparap, Ky0, OKTa’ap, UKOcadIp, U goaekasap). Ceuenuss MuororpanuukoB. Ky0 u maparie-
nenunien. [Ipu3ma u ee 37IeMEHTHI: OCHOBaHMsI, OOKOBBIE pedpa, BrICOTa, anodema, OOKOBas Io-
BepxHOCTh. [IpaBuibHas npusma. [locTpoenue ceuennii kyoa, napauenenumnena 1 npu3msl. [1u-
pamuna. Bepmmna, ocHOBaHHME, OOKOBBIE pebOpa, BBICOTa, amodema, OOKOBash MOBEPXHOCTH.
[IpaBunbHasg nupamua. Y ceueHHas nupamuaa. CedeHus mupamu/ibl.

Tesa Bpamenus. [Tonsatus o tenax BpauieHus. Och BpaiieHus. [loHsATHE 0 NUIMHIPUYECKON U
KOHMYeCKOW moBepxHOCTAX. Lumuuap. OcHoBaHus, oOpa3yromiasi, BbICOTa, OCh, OOKOBas IIO-
BEPXHOCTb, pa3BepTKa HMuInHApa. CedeHus MpsMOro LUIMH/PA IJIOCKOCTAMH, NapalieIbHbIMU
ero ocHoBanuto win ocu. Konyc. Bepmnna, ocHoBaHue, oOpasyiomiasi, oCh, BbICOTa, OOKOBas
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MIOBEPXHOCTh, PaINyC OCHOBaHMs, pa3BepTKa KoHyca. CedeHMs IpsAMOro KOHyca INIOCKOCTSAMH,
napajuleJIbHBIMU €r0 OCHOBAaHHUIO WJIM MPOXOJALIMMH 4epe3 ero BepiinHy. KacaTenbHas miioc-
KOCTb K KOHYcy. YceueHHbli konyc. [lap chepa. Llentp, paauyc, nuamerp mapa u chepsl. Ce-
yenue mapa (chepsl) miockoctssmu. Kacanue mapa (cdepsl) ¢ mpsamoit u ruiockoctbio. Kacanme
cdep. Briucannrsie u onucanuble chepbl. Buabl ABuKeHHil B npocTpaHcTBe. [lapannensHbiii
nepeHoc, cummeTpusi( IeHTpaibHas, oceBas, 3epKkaiibHasi). [loHsTHE O paBeHCTBE (UTYpP B IPO-
crpancte. [loHsTHe 0 MOAOOMM UTYp B MPOCTPAHCTBE. DIEMEHTHI CHMMETPUH MHOTOTPaHHU-
KOB U KpYIUIbIX Tell. [IpuMepsl cHMMETpHUH B OKPY’KAIOILEM MHPE.

O0beM u ero cpoiictBa. opmMyiel 00beMa napaiesienues1a, pu3Mbl, nupamuasl. Dopmysa
o0beMa IMIIMHAPaA, KOHyca, 1apa. OTHoleHne 00beMoB 1o100HbIX Ten. [1nomans noBepxHoCTH
MHOrorpaHHuka. Teopema o 60KOBOH OBEPXHOCTH MPSIMON M HAaKJIOHHOU Mpu3Mbl. Teopema o
OOKOBOI OBEPXHOCTH MPaBHIIbHOW mupaMuibl. @OpMyJIbl IIJIOMIAIU TOBEPXHOCTH LIMJIMHAPA,
KOHYCa, I1apa.

JexapToBbl KOOPANHATHI B MpocTpaHcTBe. Koopaunatel cepeaunnl otpedka. Gopmyna pac-
CTOSTHUSI MEXKy TBYMsS TOUKaMu. Y paBHeHue cheprl. Bektopsl. Moayss BekTopa. PaBeHCTBO
BeKTOpOB. Cli0’KeHHE BEKTOPOB U YMHOXKEHHE BEKTOPa Ha YUCIO0. YT0JI Mexay BekTopamu. Ko-
opJrHAaTHI BekTopa. CKalIpHOE MPOU3BEICHUE BEKTOPOB.
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4. TemaTH4eCKOE IJIAHUPOBAHUE

Anreopa u Hayasaa anaiau3a 10 kaace, YMK HI.A.AnumoBa

Ne TeMa KomnuectBo | KosmuectBo wacos no | Komumgect-
9acoB 10 KaJIeHAapHO- BO KOH-
porpaMme TEMaTUYECKOMY IIJIa- | TPOJIbHBIX
HUPOBAHUIO pabot
I'nasa I. JlelicTBUTEILHbIE 18 14 1
yHCiIa
1.1 | emnsie 1 parmoHaIbHBIC 2 1
qrCla.
1.2 | JleificTBUTEIIbHBIC YHCIIA 2 1
1.3 | beckoHe4Ho yObIBatoIas 2 2
reoMeTpHuuecKas mporpec-
cust
1.4 | Apudmernueckuii KOpeHb 4 3
HaTypaJIbHON CTEIECHU
1.5 | Crenens ¢ pallMOHAJIBHBIM U 5) 4
JeICTBUTENBHBIM ITOKa3aTe-
JSIMU
Ypox 00001IeHHS U CUCTe- 2 2
MaTHU3aluy 3HaHUU
1 1
Kontponbnast pabora Nol
Inaa Il. Crenennas 18 14 1
GyHkus
2.1 | Crenennas ¢yHKIHs, €€ 3 2
CBOMCTBA U rpaduk
2.2 | B3aumHo obpartnbie (yHK- 2 1
U1
2.3 | PaBHOCHIIbHBIC YpaBHEHUS U 4 2
HEPABEHCTBA
2.4 | UppaunoHaibHbIC YpaBHE- 4 3
HUS
2.5 | UppaumonanbHbele HepaBeH- 2 3
CTBa
Ypoku 0000IICHHS U CHC- 2 2
TeMaTU3aluy 3HAHUM.
Kontponbnast pabora No2 1 1
I'nasa |1l. Iloka3aTrenbHas 12 12 1
byHkus
3.1 | [Noka3atenpHas QyHKIHUS ee 2 2
CBOMCTBa U Tpaduk
3.2 | [loka3aTenpHBIC YpaBHEHUS 3 2
3.3 | [loka3aTenpHbIC HEPABEHCT- 3 2
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Ba

3.4 | Cucrembl OKa3aTeIbHBIX 2 3
YPaBHEHUN U HEPAaBEHCTB
Ypoku 00001IeHUS U CUC- 1 2
TeMaTHU3aIluy 3HAHUHN.
Kontponbnas padota Ne3 1 1
I'nasa V. Jlorapudpmuye- 19 17
cKast QyHKUMs

4.1 | Jlorapudmsr 2 2

4.2 | CgoiicTBa norapupmMoB 2 2

4.3 | JecsatuuHple W HaTypalb- 3 2
HBbIE JIOTapU(MBI

4.4 | Jlorapupmuueckass  (pyHK- 2 2
1151, ee CBOICTBA U rpaduk

4.5 | Jlorapupmuueckue ypaBHe- 3 3
HUS

4.6 | Jlorapupmuueckue  Hepa- 4 3
BEHCTBA
Ypoku 0000IICHHS U CHC- 2 2
TeMaTU3aluy 3HAaHUM.
Kontponbnas padota No4 1 1
AJredpanyeckne ypaBHe- 16
HHUSl M CHUCTeMbl HeJIMHeii-
HBIX YPABHEHUI
JleneHre MHOTOUYJIEHOB 1
Pemenue anreOpamveckux 2
ypaBHEHUU
YpaBHEHHS, CBOIAIIMECS K 3
anreOpanvdecKum
Cucremsl HEJIMHENHBIX 3
ypaBHEHUH C ABYMs HEHU3-
BECTHBIMHU
Paznuunpie ciocoOb perire- 2
HUS CUCTEM YPaBHECHUS
Pemenue 3amay ¢ moMoIb0 2
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CUCTEM ypaBHECHUS

Ypoku 0000IIeHUS U CUC- 2
TeMaTHU3aIluy 3HAHUH.
KonTtponbHas pabora Ne5 1
I'nmaBa V. Tpuronomerpu- 27 25
yeckue GopMyJIbl
5.1 | Pagmannas mepa yria. 1 1
5.2 | IloBOpPOT TOYKH BOKPYI Ha- 2 2
Yajia KOOpJMHAT
5.3 | Onpenenenne cuHyca, KO- 2 2
CHHYCa Y TaHTeHCa yTJia
5.4 | 3Haku cuHyca, KOCHHYCa U 1 1
TaHTeHCa
5.5 | 3aBUCHMOCTb MEXy CHHY- 2 2
COM, KOCHHYCOM U TaHTCH-
COM OJTHOTO ¥l TOTO XK€ yTia
5.6 | TpUTOHOMETPUYECKUE TOX- 3 3
JiecTBa
5.7 | CuHyC, KOCHHYC M TaHTCHC 1 1
YTJIOB O U -0
5.8 | ®opMyIIBI CITOKCHHS 3 3
5.9 | CuHyC, KOCMHYC M TaHTCHC 2 2
JIBOMHOTO yriia
5.10. | CuHyC, KOCMHYC M TaHTCHC 2 1
TIOJIOBUHHOTO yTJIa
5.11 | ®opmybl IpUBEICHUS 2 2
5.12 | Cymma u pa3HOCTh CHHYCOB 3 2
¥ KOCHHYCOB
Ypoku 0000IIeHUS U CUC- 2 2
TeMaTHU3aIluy 3HAHUH.
KonTtponbras padora Ne 6 1 1
I'maBa VI. Tpuronomer- 18 19
pUYecKHne YpaBHeHUs
6.1 | YpaBHeHnue cOS X = a 3 3
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6.2 | YpaBHeHue SiN X = a 3 3
6.3 | YpaBHeHnuetgx =a 2 3
6.4 | Pemrenue TpuroHoMeTpude- 5) S)
CKUX YpaBHEHUI
6.5 | IIpocreiimme TpUTOHOMET- 2 2
pHUYECKHEe HEPaBEHCTBA
Ypoku 0000IIeHUS U CUC- 2 2
TeMaTHU3aIluy 3HAHUH.
KonTtponbnas padora Ne 7 1 1
HToroBoe moBTOpEHME 24 19
Hroro 136 136

Anre0dpa u Hayasa anaau3a 11 kiac

¢, YMK III.A.AnumoBa

Ne TeMa KomnuectBo | KonmuectBo wacos no | Kommgect-
YacoB I10 KaJIeHJJapHO- BO KOH-
porpamme TEMaTUYECKOMY IlIa- | TPOJIBHBIX
HUPOBAHUIO pabot
I'naBa VII. Tpuronomerpu- 20 20 1
YyecKkue PyHKIHHU
7.1 | OGnactb onpeneneHus u 3 3
MHOKECTBO 3HAYEHUHN TPUTO-
HOMETPUYECKHUX (PYHKIUN
7.2 | YUeTHOCTH, HEUETHOCTD, IIC- 3 3
PHOIMYHOCTH TPUTOHOMETPH-
YeCKUX (PYHKUIUN
7.3 | CBoiicTBa PyHKIIMU Y = COS X 3 3
u e€ rpaduk
7.4 | CpoiicTBa pyHKIIMU Y = SiN X 3 3
u e€ rpaduk
7.5 | CpoiictBa QpyHKIMH Y =1tgX U 2 3
e€ rpaduk
7.6 | ObpaTHbIe TPUTOHOMETpUYE- 3 3
cKue PyHKIIUN
Ypoku 006001IeHHS U CHCTE- 2 2
MaTH3alUU 3HAHWUM.
KontponsHast padora Ne 1 1 1
I'nasa VIII. IIpousBoanas n 20 20 1
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ee reoMeTPpUYeCKHd CMBbIC

8.1 | IlpowsBoaHas 3 3

8.2 | IlpowusBoaHas CTEINEHHON 3 3
byHKIIH

8.3 | llpaBuna guddepeHnupopa- 3 3
HUS

8.4 | Ilpow3BoaHbIC HEKOTOPBIX 4 4
AJIeMEHTapHBIX (YHKIIUHA

8.5 | 'eomeTpuueckmii CMBICTT 4 4
MPOU3BOAHOMN
Ypoku 0060011IeHNs U CUCTe- 2 2
MaTH3alluy 3HAHUH.
Kontponbras padota Ne 2 1 1
I'maBa |IX. IIpumeHeHnue 18 18
NMPOU3BOJAHON K HCCJIe0Ba-
HUI0 QyHKIMiA

9.1 | Bo3pactanue wu yObIBaHHE 2 2
byHKIIT

9.2 | DkerpeMyMBbl YHKIHH 3 3

9.3 | [IpumMeHeHnEe TIPOU3BOJIHON K 4 4
MTOCTPOCHHUIO rpadukoB
byHKIHI

9.4 | HauOomnpiiee W HauMEHbIIIEE 3 3
3Ha4YCHHS QYHKIIUH

9.5 | Bemykiocts Tpaduka (QpyHK- 3 3
U, TOYKH TIepernda
Ypoku 0060011IeHNs U CHCTe- 2 2
MaTH3alluy 3HAHUH.
Kontponbnas padota Ne 3 1 1
I'masa X. UuTerpan 17 17

10.1 | ITepBooOpa3Has 2 2

10.2 | [IpaBuna HaxOXAEHUS TEPBO- 2 2
00pa3HbBIX

10.3 | ITnomans KPUBOJUHEHHOMN 3 3
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Tparncuuu U UHTCrpall

10.4 | BeluncieHne HHTETPATIOB. 2 2
Brruncnenue miiomaneii ¢
MTOMOIIIBI0 HHTETPAJIOB.
10.5 | [IpumeHeHrEe TIPOU3BOIHON U 3 3
WHTETpaja K PEHICHUIO IMpakK-
TUYECKUX 3a/1a4
Ypoku 0060011IeHNUs U CUCTe- 2 2
MaTH3aliy 3HaHUH.
Kontponbnas padota Ne 4 1 1
KoMmuiekcHble ynciia 14
OrnpeneneHne KOMIUIEKCHBIX 1
qHCcen
Cnoxenue U©  yMHOXEHHUE 1
KOMIUIEKCHBIX YUCEI
Monynb KOMIIJIEKCHOTO 4YHC- 1
na
Brruntanve u neieHue KOM- 2
TUIEKCHBIX YHCEIT
['eomerpuueckas uHTEpIIpE- 1
Talys KOMIUIEKCHOTO YHclia
Tpuronomerpudeckas hopma 2
KOMIUIEKCHOTO YHClIa
CgoiicTBa MOIyJsli U apry- 1
MEHTa KOMIUIEKCHOTO YHCIIa
KBagparnoe ypaBHeHHE C 2
KOMIUIEKCHBIMHA HEU3BECTHBI-
MU
[Ipumepsr pemeHus anreo- 1
pauyvecKuXx ypaBHEHHI
Ypoku 0060011IeHNUs U CUCTe- 1
MaTH3aliuy 3HaHUH.
Kontponbnas padorta Ne 5 1
I'naBa Xl. DiemMeHTBHI KOM- 13 13
OMHATOPUKH
11.1 | KomOuHaTOpHBIE 331291 2 2
11.2 | TlepectanoBKH 2 2
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11.3 | Pasmemenus 2 2
11.4 | CoveraHus U UX CBOMCTBA 2 2
11.5 | bBuHOMUHAJIbHAS dbopmyita 2 2
HeroTona
Ypoku 0060011IeHNUs U CUCTe- 2 2
MaTH3aliy 3HaHUH.
Kontponbnas padota Ne 6 1 1
I'naBa Xll. 3nakomcTBO € 13 13
BEPOSITHOCTHIO
12.1 | BeposATHOCTH COOBITHS 1 1
12.2 | CnoxxeHue BepOsSTHOCTEH 2 2
12.3 | BepositHOCTB IIPOTUBOIIO- 2 2
JIO’KHOTO COOBITHUS
12.4 | YcnoBHast BeposSTHOCTh 2 2
12.5 | BeposiTHOCT  TIPOHM3BEACHUS 2 2
HE3aBUCHUMBIX COOBITHI
Ypoku 0000IIeHUs U CHCTE- 1 1
MAaTHU3aLUU 3HAHUU.
KonrtponsHas padora Ne 7 1 1
I'nasa XIII. Ctatucruka 9 9
CrnyuaiiHble BETMUNHBI 2 2
[lenTpanbHBIC TCHICHIINH 2 2
Meps! pazdpoca 3 3
Ypok 00001IeHHS U CUCTEMa- 1 1
THU3aLUU 3HAHUI
Kontponbnas padota Ne 8 1 1
Hrorosoe noBTOpeHuE 26 12
Uroro 136 136

I'eomerpus 10 kiaace, YMK JI.C. Atanacsn

Ne

| TeMa

| KommuectBo | KommuectBo yacoB mo | Kommuect-
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4acoB 10 KaJIeHAapHO- BO KOH-
nporpamMmme TEMaTUYECKOMY IIa- | TPOJIBHBIX
HUPOBAHUIO pabot

BBE/JIEHUE B cTepeo- 5) S)

METPHI0

I'JTABA |. ITapannenns- 19 19 2

HOCTH NPSAMBIX H IJIOCKO-

crei

§1. IapanienbHOCTD Mpsi- 5 5

MBIX, IPSIMOM U IUIOCKOCTH

§2. BzammHoe pacmosioxe- 5 5

HUE TPSIMBIX B TPOCTPAHCT-

B€. YTOJI MEXIY IBYyMS

npsimbiMu KoHTpOTBHAS pa-

6otaNel.1( 20mMuH)

§3. IlapamnenpHOCTH MJIOC- 2 2

KOCTEH.

§4. Terparap u nmapaene- 5 5

nunesn

KonTtponbnas padora Nel.2 1 1

3auet Nel 1 1

I'JIABA Il. Ilepnienauxy- 20 20 1

JISIPHOCTH MPSIMBIX U

IVI0CKOCTel

§ 1.IleprieHANKYIAPHOCTH 6 6

MPSMOM M TJIOCKOCTH.

§2. IlepneHauKymsp U HA- 6 6

KJIOHHAsI. YTOJ] MEXAY Ipsi-

MOM U INIOCKOCTBIO.

§3. JIByrpannsrii yrom. [lep- 6 6

NEHAUKYISIPHOCTH TIOCKO-

cTe

KonTtponbhas padora Ne2.1 1 1

3auet No2 1 1

I'JIABA I1l. Muororpan- 16 16 1

HUKH

§1. Tlonarue MHOTOTpAH- 4 4

Huka. [Ipusma

§2. [Mupamua 5 5

§3. [IpaBuibHBIE MHOTO- 5) S)

TpaHHUKH

KonTtponbnast padora Ne3.1 1 1

3ayet Ne3 1 1

Hrorosoe noBTopeHue 8 8

Hroro 68 68

I'eomerpus 11 kaace, YMK JI.C. Atanacsin
Ne Tema KonunuectBo | KommuectBo wacos no | Komuuect-
9acoB 10 KaJIeHAapHO- BO KOH-
nporpamMmme TEMaTUYEeCKOMY IIa- | TPOJBHBIX
HUPOBAHUIO pabot
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'nasa V. Huaunap, ko- 16 16

HYC U ap.

§ 1. Hummamp. 3 3

§ 2. Konyc. 3 3

§ 3. Cdepa. 7 7

KonTtponbHas padora Ne4.1 1 1

3auet Ne4 1 1
I'naBa V. O0beMbI TeJ1. 17 17

§ 1. O6BeM pSMOYTOTHHO- 3 3

ro napajuieJienune/a.

§ 2. O6beM NpsSMOI TTPU3MBI 2 2

U IWIAHIDA.

§ 3. OObeM HAKJIOHHOM 7 7

MPU3MBI, TUPAMHUJIBI U KOHY-

ca.

§ 4. O6beM mapa u mio- 3 3

maabs chepel.

Kontponbnas pabora No5.1 1 1

3auet No5 1 1

I'IABA VI. Bektopsl B 7 7

NMPOCTPAHCTBE

§1. INonsiTue BekTOpa B 1 1

MPOCTPAHCTBE.

§2. CrnoxeHue v BBIYHUTA- 2 2

HUE BEKTOPOB. Y MHOXKEHUE

BEKTOpA Ha YHCIIO

§3. KommuanapHbie BEKTO- 3 3

pBI.

3auet Neb 1 1

I'masa VII. MeTtoa koop- 16 16

AUHAT B NPOCTPAHCTBE.

§ 1. KoopauHaTel TOUKU U 7 7

KOOPJMHATHI BEKTOPA.

§ 2. CkangpHOe npou3Bee- 5) 5

HUE BEKTOPOB.

§ 3. JIBmkeHus. 2 2

KonTtponbhast padora Ne7.1 1 1

3auet No7 1 1

Hrorosoe nosropenue 12 12

HUTOTO 136 136
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5. O1eHOYHbIE MaTEPUATIBI
Cucrema OLIEHKHU TUIAHUPYEMBIX PE3yJIbTaTOB.

Bospacratomue TpeGoBaHUS K BOCHUTAHUIO MOJOICKH, (POPMUPOBAHHUIO Y HEE UYyBCTBA
OTBETCTBEHHOCTH, OPTaHM30BAHHOCTH M JUCIHMIUIUHBI TPEOYIOT PEIIUTEIHHOIO0 HCKOPEHEHUs
nposiBlieHUs: hopManr3Ma B OLEHKE 3HAHUN ydaluxcs, IPeoA0IeHHs] TPOLIEHTOMaHHH.

OObekTHBHAs, MPaBUIbHAS U CBOCBPEMEHHAsl OLIEHKA 3HAHWI, YMEHUW M HaBBIKOB yya-
HIMXCs UMeeT OO0JbIloe BocHmuTaTeNnbHoe 3HayeHue. OHa crocoOCTBYET MOBBIIICHUIO OTBETCT-
BEHHOCTH IITKOJIBHUKOB 32 Ka4eCTBO yueObl, COONMIOACHUIO Y4eOHOM, TPYI0BOM, OOIIECTBEHHOMN
JTUCIUIUIMHBI, BbIpabaThiBaeT TPeOOBATENBHOCTh YUalIUXCs K cede, MPaBHIIbHYIO0 UX CaMOOIICH-
KY, YeCTHOCTb, MMPaBAUBOCTh. [Ipy OlleHKe 3HAHUI yYUTENIEM YUYUTHIBAIOTCS WX TIyOMHA U TIPOY-
HOCTb, IIPOBEPSETCS] YMEHHUE IIKOJIHLHUKOB CBOOOJHO M BIIOJIHE CO3HATENIbHO NMPUMEHSTH U3Y-
YaeMbIil TEOPETUIECKHUI MaTeprall MPU PEIICHUH KOHKPETHBIX YUeOHBIX U MPAKTUYECKHX 3a/1ad,
IPU CO3JIaHUHM COOCTBEHHBIX BBICKA3bIBAHUN B YCTHOW WJIM MHUCHbMEHHOU (popme; ymeHue musia-
raTh CBOM MBICJIH CBSI3HO, IOTHYECKH MOCIIEI0BATENIbHO, IPAMMATUYECKH MPABUIIBHO.

«HopMBI OIIEHKH...» IpU3BaHbl 00ECIeYnBaTh OJUHAKOBbIE TPeOOBaHUS K 3HAHUSAM, yMe-
HUSIM 1 HaBBIKAM Y4YalIMXCs 110 MaTeMaThke. B HUX ycTaHaBiuBaroTcs: 1) elnHbIE HOPMATUBBI
OLIGHKM 3HAaHUH, YMEHUI 1 HABBIKOB; 2) 00bEM Pa3INYHbIX BUAOB MUCHBMEHHBIX paboT; 3) KOJH-
YeCTBO OTMETOK 32 pa3jIMyHbIe BU/IbI MMCbMEHHBIX PadoOT.

O1eHnBalOTCS TOJIBKO TaKWE 3HAHUS, YMEHHUS M HaBBIKM YYalIUXCs, HAaJ KOTOPHIMH OHU
paboTtanu uian paboTaroT K MOMEHTY IPOBEPKH.

[TpoBepka 3HaHMIA, yMEHHI 1 HABBIKOB MOXKET MTPOBOJAUTHCS KaK C LIETBIO0 OMPEICICHUS UX
c(hOpPMHUPOBAHHOCTH IO dTanaMm o0y4eHHsl (TEKYIIUid KOHTPOIb), TaK U JUISI TTOJIBEICHUSI HTOTOB
paboThI 32 TOJ1 (HTOTOBBIN KOHTPOIB).

C LEJIBIO MOBBIMICHNA OTBETCTBCHHOCTHU YHAIIUXCA 3a KAQ4YE€CTBO 3HAHWUH YUYUTEIIb, BBICTAB-
Jis1s1 OICHKY, HEC TOJIBKO OGBHBHHGT, HO U OOBSICHUTH €e. DTO OTHOCHUTCS K OIICHKAaM KakK 3a YCT-
HBIC OTBECTHI, TaK U 34 BCC BUJABI IMCbMCHHBIX pa60T.

VYpoBeHb 3HaHUH ydamuxcs o Matemaruke B 10—I11 knaccax ycraHaBiMBaeTcs IyTeM
YCTHOT'O OIpoca (3HaHWE IPaBUJ, ONPEAEIICHUM, alrOPUTMOB Ui PEICHHs MPAaKTUYECKUX 3a-
Jlad) Y BBIIOJIHEHUS Pa3IMYHbIX YIIPaKHEHHH.

1.OneHka yCTHBIX OTBETOB yUaIIUXCSI
OTBeT OlleHUBAETCSI OTMETKOM «5», €CIIN YUECHHUK:

- TOJIHO PACKpPBUI COJIEp)KaHWE MaTepuaia B o0beMe, MPeIyCMOTPEHHOM MPOTrpaMMoOn U y4ued-
HUKOM;

- U3JIOKWJI MaTepual IrpaMOTHBIM A3BIKOM, TOYHO HUCIOJIb3yd MAaTCMATUYCCKYIO TCPMUHOJIOTUIO
U CUMBOJIMKY, B OHpC,I[CJ'ICHHOﬁ JIOTHYECKOH IOCICa0BAaTCIBbHOCTH,

-[IPaBHJILHO BBITIOJIHUI PUCYHKH, YEPTEKH, I'paUKU, COMYTCTBYIOLINE OTBETY;

-[10Ka3aJl YMEHHUE UJUIFOCTPUPOBATH TEOPUIO0 KOHKPETHBIMU IIPUMEpaMU, IIPUMEHSATh €€ B HOBOU
CUTYAaLUH IIPY BBIIIOTHEHUU IIPAKTUYECKOTO 3a1aHHUS;

-IIPOJIEMOHCTPUPOBAJI 3HAHWE TEOPUU paHee M3YYEHHBIX COIMYTCTBYIOLIUX TEM, COPMUPOBAH-
HOCTh ¥ YCTOMYMBOCTH UCIIOJIb3YEMbIX IIPH OTBETE YMEHUMN U HABHIKOB;

48



-0TBC€YaJl CaMOCTOATCIIbHO, oe3 HaBOAMIUX BOIIPOCOB YUUTCIIA,

BO3MOJHBI OJlHA — IBC HCTOYHOCTHU ITPU OCBCIICHHUC BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BLIKJIAI-
KaXx, KOTOPBIC YYCHHK JICTKO UCITPABUJII IIOCJIC 3aMCYaHUA YUUTCIIA.

OTBeT olleHMBaeTCA OTMETKOM «4», €CIM yIOBJIETBOPSET B OCHOBHOM TpeOOBaHUSAM Ha OIICH-
Ky «5», HO [IpU 3TOM UMEET OANH U3 HEJJOCTATKOB:

-B M3JI0’)KCHUH JOMYIICHBI HEOOJbIINE TPOOEbl, HE NCKA3HUBIIME MAaTEMAaTHUYECKOE COJICPKAHUE
OTBETA,

-JOIMYHICHBI OJJUH — JIBa HEAOYCTA IMPHU OCBCHICHUU OCHOBHOT'O COACPIKAHUA OTBCTA, UCIIPABJICH-
HBIC ITOCJIC 3aMCYAHUA YYHUTCIIA,

-IOMyIIeHbl OMMOKa Wi Oosiee IBYX HEJ0YETOB MPU OCBEHICHUH BTOPOCTENEHHBIX BOIPOCOB
WIH B BBIKIIQJKAX, JIETKO UCIIPABICHHBIC TIOCTIE 3aMEYaHUs YUUTEIS.

OTMeTKa «3» CTaBUTCS B CIACIYIOIMIMX CIIydasx:

-HETIOJIHO PACKPBITO COoZiepKaHKMe MaTepHalia (Colep:kaHue U3JI0KeHO (parMeHTapHO, He BCeraa
IIOCJIEI0BATENBHO), HO MTOKa3aHo o0lee MOHUMaHKUEe BOIIPOca M MPOJAEMOHCTPUPOBAHBI YMEHHUS,
JIOCTATOYHBIE JUIsl YCBOCHHSI IPOTPAaMMHOI0 MaTepuraa;

-UMCIIUCH 3aTPYAHCHUA I JOIMYIICHBI OIIMOKHU B ONpeCaACICHNN MaTeMaTHIeCKOM TEPMHUHOJIO-
THH, YCPTCIKAX, BBIKJIAAKaX, UCIIPABJIICHHBIC IMOCJIC HCCKOJIbKUX HABOAAIINX BOIIPOCOB YUUTCIIA,

-Y4€HHUK HE CIPABUJICS C IPUMEHEHUEM TEOPHH B HOBOW CUTYyallMH MPU BBIITOJIHEHUU MTPaKTHUe-
CKOTO 3aJIaH¥sl, HO BBITIOJIHUJ 33JaHUS 00s13aTEILHOTO YPOBHS CJIOKHOCTHU IO TAHHOU TEME;

-Ipu AOCTATOYHOM 3HAHUKU TCOPCTUUCCKOIO MaTcpHajia BbISABJICHA HCAOCTATOYHAA Cq)OpMI/IpO-
BaHHOCTb OCHOBHBIX YMCHI/Iﬁ 1 HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CICIYIOIMMX CIIydasx:
-HE PAcKpPBITO OCHOBHOE COJIepKaHNe YIeOHOTO MaTepuaa;

-00Hapy)KeHO HE3HAaHUE YUYEHUKOM OOJIblIeil uiau Haubosiee BaKHOW 4acTH y4eOHOro marepHa-
na;

-JIONYILIEHB! OIIMOKH B ONpPE/IEICHUHU OHATHUH, IPH UCIIOJIb30BAaHUHM MaTEMaTUYECKONH TEPMUHO-
JIOTHH, B PUCYHKAaX, YepTexax WK rpadukax, B BHIKIAKaX, KOTOPBIC HE UCIPABJICHBI MIOCIIE He-
CKOJIbKMX HaBOJALIUX BOIIPOCOB YYUTEINS.

Ormenka («5», «4», «3») MOXET CTaBUTHLCSI HE TOJBKO 3a €JMHOBPEMEHHBIN OTBET (KOTa
Ha IPOBEPKY MOATOTOBKH YYEHUKA OTBOIMTCS OIPEAEIEHHOE BPEMs), HO M 3a PacCpPeIOTOYEH-
HBII BO BPEMEHH, T. €. 32 CYMMY OTBETOB, JJAHHBIX YYEHMKOM Ha MPOTSKEHUHM YPOKa (BHIBOIAUTCS
HOYPOUHBIH 0a), MIPU YCIOBUM, YTO B MPOLECCE YPOKA HE TOIBKO 3aCIyLIMBAIUCH OTBETHI
y4aIIerocs, Ho ¥ OCYLIECTBIIAIACH IIPOBEPKA €r0 YMEHHUS IPUMEHATH 3HAHUS Ha IIPAKTHKE.

OneHka MMCbMEHHBIX KOHTPOJIbHBIX padoT.

OTBeT O1IeHUBAETCSA OTMETKOM «5», eCiu:
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-paboTa BBINOJIHEHA MTOJTHOCTHIO;
-B JIOTHUECKUX PACCYXKACHUAX U 00OCHOBAHUH PEIICHUS HET MPOOEIOB U OMHUOOK;

-B PCIICHUU HCT MATCMATUYCCKUX OIIMOOK (BOSMO)KHa OIHa HCTOYHOCTb, OIIMCKA, KOTOpast HEC
ABIACTCA CIICACTBUEM HE3HAHUS WJINM HCIIOHUMaHHA yqe6Hor0 MaTepI/Iana).

OT1MmeTKa «4» CTaBUTCS B CIACAYIOMIMX CIy4asiX:

-paboTa BBHINIOJHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIIArOB PEIICHHS HEAOCTATOYHBI (€CIid yMe-
HUE 00O0CHOBBIBATh PACCYXACHUS HE SBISUIOCH CHEIHATbHBIM 00bEKTOM IPOBEPKH);

-JIOMYIIEHBI OJJHAa OIIMOKA WIIH €CTh JBa — TPU HEe04YETa B BHIKIIAAKAX, PUCYHKAX, YEPTEKAX HITH
rpadukax (€ciu 3TU BUIBI padOT HE SABISUIUCH CIEHUATbHBIM 00BEKTOM IPOBEPKH ).

OT1MmeTKAa «3» CTaBUTCS, SCIIH:

-JIOMyIIeHO OoJiee oHOW OMIMOKHM WM OoJyiee BYX — TPEX HEJTOUYETOB B BBIKIJIAJIKAX, YEPTEKAX
WM Tpadukax, Ho o0yJaromuiics 06aanaeT 0043aTenbHBIMA YMEHUSMH T10 IPOBEPSIEMOIl TeMe.

OTMeTKA «2» CTaBUTCS, SCIIH:

-JIONYIIICHBI CYIECTBEHHBIC OMMOKH, MTOKA3aBIINe, YTO 00yUYaIOIMUICI HEe 00J1aaeT 00s3aTelb-
HBIMWU YMCHUSMU 110 I[aHHOI>'I TeMe B IIOJIHOU MeEpe.

YuuTenb MOXKET MOBBICUTH OTMETKY 332 OPUTHMHAJIbHBIA OTBET HA BOIPOC MM OPUTHHAIBLHOE pe-
IICHUE 3a7]a4H, KOTOPhIE CBUIACTEIHCTBYIOT O BHICOKOM MAaTEMAaTHYECKOM Pa3BUTHH OOydaroIIe-
rocs; 3a perieHne 0oJiee CIOKHOM 3a7aud WM OTBET Ha OoJiee CIIOKHBIN BOIMPOC, MPEIIOKEH-
HbIE 00y4JarIIeMycs TOTOJHUTEIBHO TTOCIIC BBITTOJIHEHHS KM KaKUX-THO0 APYTUX 3adaHHi.

[Tpu olleHKE 3HAHWN, YMCHHH U HABBIKOB OOYYAIOIIMXCS CISAYET YUUTHIBATh BCE OMIMOKH (TPY-
Oble ¥ HErpyObIe) YU HEAOYETEL.

3.1. I'pyObIMH cUUTAIOTCS OMIMOKU:

-HE3HAHUE ONPEJIETICHUSI OCHOBHBIX IMOHATHUN, 3aKOHOB, IIPABUJI, OCHOBHBIX IOJIOKEHUA TEOPHH,
He3HaHue GopMyIl, OOMIETIPUHATHIX CHMBOJIOB 0003HAUECHUN BEIMYUH, SIUHUI] X U3MEPCHHUS,

-HC3HAHHUC HaI/IMeHOBaHI/Iﬁ CANHUILL I/IBMGPGHHH;

-HEYMEHHE BBIJICIIUTH B OTBETE TJIABHOE;

-HEYMEHHE MMPUMEHSTH 3HAHUS, AITOPUTMBI JIJIS PEIICHUS 3a71a4;

-HEYMEHHE JIeJIaTh BBIBOIBI U 0000IICHMS;

-HEyMEHHUE YUTATh U CTPOUTH rpauKu;

-HGYMGHI/IG ITOJIB30BATHLCA HepBOI/ICTO‘IHI/IKaMI/I, y‘-Ie6HI/IKOM nu CHpaBO‘-IHI/IKaMI/I;
-IIOTEPS KOPHS WIIM COXPAaHEHHE TTOCTOPOHHETO KOPHS;
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-oTOpaceiBanue 0e3 00BSICHEHHUI OHOTO U3 HUX;

-paBHO3HAYHbBIC UM OLITHOKH;

-BBIYUCJINTCIIbHBIC OH_II/I6KI/I, €CJIM OHU HE ABJIAIOTCA OHI/ICKOI\/'I;

-JIOTUYECKUE OIINOKH.

3.2. K Herpy0ObIM ommOkam cieayeT OTHECTH:

-HETOYHOCTh (hOPMYITHUPOBOK, OMPEACIICHUM, TOHATHN, TEOPU, BRI3BaHHAS HEMOJIHOTON OXBaTra
OCHOBHBIX IPHU3HAKOB ONPCACIACMOTO MMOHATUS U 3aMEHOU OOHOIO - IBYX U3 3TUX MPHU3HAKOB
BTOPOCTETICHHBIMH;

-HETOYHOCTb rpauka;

-HepaHI/IOHaJIBHHﬁ MCTO/J] pCIICHUSA 3aJa4r WM HEAOCTATOYHO HpO,Z[yMaHHI:II\/'I IJIaH OTBECTa (Ha-
PYWECHUEC JTOTUKH, ITIOAMCHA OTACIIBHBIX OCHOBHBIX BOIIPOCOB BTOpOCTeHeHHBIMI/I);

-HepalMOHAJILHBIE METO/IBI pA0OTHI CO CIIPABOYHOM M IPYTOM JINTEPATypOit;

-HCYMCHUC pCIIATh 3a/la4H, BBIIIOJHATL 3aJaHU B O6H_I€M BUIC.

3.3. HemouyeramMu SBIAIOTCS:

HepaloHAIbHbBIE IPUEMbl BBIYUCICHUN U MpeoOpa3oBaHMii; HEOPEIKHOE BBIOJHEHHUE 3aITUCEH,
YepTEexKEeH, CXeM, rpauKoB.

BbIBe[leHI/Ie HUTOIOBbIX OIICHOK

3a mostyrojue ¥ y4eOHBIN IO/l CTAaBUTCS UTOroBas oreHka. OHa SBISICTCS €IMHON U OTpa-
)aeT B 0000IEHHOM BHJI€ BCE CTOPOHBI MOATOTOBKH yUSHHUKA M0 MAaTEMAaTHUKE: YCBOSHUE Teope-
TUYECKOTO0 MaTepuasia, OBJaJIcHUe YMEHUSIMU MPUMEHEHHUS TEOPETHUYECKOT0 MaTrepuasa mpume-
HATH K PEUICHUIO MPAKTUYECKUX, HCCICIOBATEIHCKUX 3a]1a4.

HroroBast orieHKa BBIBOJUTHCS KaK cpeHee apu(MEeTHIecKOe MPEIIeCTBYIONUX OICHOK.
Pemmaromum npu ee onpeeneHuu caeayeT cuuTaTh GakTHYECKyIO MOATOTOBKY YUEHHKA 110 BCEM
MOKAa3aTeNsIM KO BPEMEHH BBIBEJICHUS 3TOM OLIEHKH.

I[J'I}I peaim3an CUCTCMbI OLCHUBAHHA HCHOJB3YIOTCA CICAYIONUC OLCHOYHLIC MAaTCPpUAJIbI:

KJj1accC

ABTOp, Ha3BaHME, U3ATEIBCTBO, TOJT BBITTYCKA

10 xnacc

VYyeOnuk 111.A.AnmumoBa

M.M.1abynun, M.B. TkaueBa. JlugakTuueckue MaTepHalisl 1o ainredpe u Haya-
naMm ananm3a 10 knace. M.:ITpocsemenue 2017 r

®enoposa H.E. TkaueBa M.®. Meroaudeckue pekoMeHanuu MHeMo31Ha
2004r.

VYuebnuk JI.C.Aranacsina

M.S1. Caaksn, B.®.byry3os. [Toypounsie pazpadoTku o reomerpuu 10-11
knacc. M.: Ilpocsemenne 2017 r. ¢.36

11 xnacc

VYyeOnuk 111.A.AnmumoBa
M.M.1abynun, M.B. Tkauea. JlugakTuueckie MaTepralisl 1o ainredpe u Haya-
naMm a"Haim3a 10 kiace. M.:ITpocsemienne 2017 r

51




2004r.

VYuebnuk JI.C.AranacsHa
M.S1. Caaksn, B.®.byty30B. [loypounsie pazpabotku o reomerpun 10-11
kiacc. M.: [Tpocsemenne 2017 r. ¢.36

®enoposa H.E. TkaueBa M.®D. Metonnueckue pekomeHaaunu MueMmo3nHa

XapaKTepuCTHKA OIIEHOYHBIX MATEPHAJIOB

Auareopa u Havaua aHaau3a 10 kaace, YMK III.A.AnnmoBa

Cpoku IpoBEeICHUS

Hassanwue pas-
Jleia, TeMa ypo-
Ka

Crpykrypa (KOH-
TpoJIbHas paboTa,
TECT..)

OrneHOYHBIE MaTepUaibl (KC-
TOYHHK, CTPAHUIIA)

1 yeTBepTH JencrBurens- KonTponbnas pa- M.N.1Habynun, M.B. Tkaue-
HBIE YKClia 6ota Ba. Jlunaktuyeckue marepua-
JB1 IO anredpe ¥ Hayaaam
ananm3a 10 knacc.
M.:IIpocsemnienue 2017 r. c.42
1 yeTBepTH Crenennas KonTposnbhas pa- M.N.1la6yrunH, M.B. Tkaue-
byHkuus 6ota Ba. Jlupaktuyeckue marepua-
JIBI TI0 anre0pe 1 Havajgam
aHasim3a 10 kiacc.
M.:TIpocsemienue 2017 r. ¢.60
2 yeTBepTh [lokazarensHas | KonTponbHas pa- M.M.1Habynun, M.B. Tkaue-
byHKIUS 6orta Ba. JlumakTnyeckue Marepua-
JB1 IO anredpe U Hayaaam
ananm3a 10 knacc.
M.:ITpocBemienne 2017 r. .76
3 yeTBepTH Jlorapupmuue- | Kontponpnas pa- | M.M.I1abynun, M.B. Tkaue-
cKast QyHKITUS 6orta Ba. JlumakTnyeckue Marepua-
JBI IO anredpe U Hayaaam
aHanm3a 10 knacc.
M.:IIpocsemienue 2017 r.
c.102
3 yeTBepTH Anrebpanue- KonTponbnas pa- ®enoposa H.E. TkaueBa M.OD.
CKHe YypaBHeHHs | 60Ta MeTtoauueckre peKkoMeH1aluu
U CHUCTEMBbl He- Muemo3suna 2004r. c.19
JIMHENHBIX
ypaBHEHUN
3 4yeTBepTH Tpuronomerpu- | KontposbHas pa- M.N.11la6yruH, M.B. Tkaye-
yeckue popmy- | 6orta Ba. JlumakTuyeckue Marepua-
JIBI JIBI TI0 anredpe v Havajgam
aHasim3a 10 kiacc.
M.:IIpocBemenue 2017 r.
c.147
4 yeTBepTh Tpuronomerpu- | KontponbsHas pa- M.N.1la6yruH, M.B. Tkauve-

YECKUE ypaBHE-
HUS

oora

Ba. /[niakTnueckue Marepua-
JIBI TI0 anredpe 1 Havajgam
ananu3a 10 xiacc.
M.:IIpocBemienue 2017 r.
c.171

Anreopa u Hayasaa anaiau3sa 11 kaace, YMK HI.A.AnnmoBa

1 yeTBepTh

| Tpuronomerpu- ‘ KoHTposbHas pa-

| M.M.11Ia6ysun, M.B. Tkaue-
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yeckue pyHKIUu

oora

Ba. /luakTnueckue Marepua-
JIB1 IO anredpe U Hayanam
aHanm3a 11 knacc.
M.:ITpocsenenne 2017 r. c.

2 4eTBEPTh [TIpousBognas u | KontposbHas pa- M.N.11la6yruH, M.B. Tkaye-
ee reomeTpuue- | 6ora Ba. Jlumaktuyeckue Marepua-
CKU CMBICT JI6I TIO anredpe U Havajgam
ananm3za 11 kmacc.
M.:TIpocsemienue 2017 r. c.
2 yeTBepTh IIpumeHeHue KonTponbnas pa- M.M.1Habynun, M.B. Tkaue-
MPOU3BOJHOM K | OoTa Ba. /[uakTnueckue Marepua-
UCCIIEJOBaHUIO JIBI TIO anredpe U Havajaam
byHKIMHA ananm3a 11 kmacc.
M.:ITpocsenenne 2017 r. c.
3 4yeTBepTH Nurterpan KonTposnbhas pa- M.N.11la6yrnH, M.B. Tkauve-
6ota Ba. JlupakTuyeckue Marepua-
JIBI TI0 anredpe v Havajaam
ananm3za 11 kmacc.
M.:TIpocsemienue 2017 r. c.
3 yeTBepTH Kommnekcuele | KonTposibHas pa- ®enoposa H.E. TkaueBa M.OD.
yucna 6ota MeTtoauueckre peKkoMeH1aluu
Muemo3suna 2004r. c.24
3 4yeTBepTH DJIEeMEHTBI KonTposnbhas pa- ®enopona H.E. Tkauea M.D.
KOMOMHATOpUKH | 60Ta Meroanueckue peKkoMeHIauu
Mmuemosuna 2004r. c.25
4 yerBepThH 3HAKOMCTBO C KonTponbnas pa- ®enoposa H.E. TkaueBa M.OD.
BEPOSATHOCTHIO 6ota MeTtoauueckue peKkoMeH1aluu
Muemo3suna 2004r. ¢.26
4 yeTBepThH Crarucrtuka KonTponbnas pa- ®enoposa H.E. TkaueBa M.D.

oora

MeToudeckre peKOMEeH AN
Muemosuna 2004r. c.27

I'eomerpus 10 kaacc,

YMK JI.C. ATanacsaH

Cpoxku npoBeeHust

HasBanue pas-
Jiena, TeMa ypo-
Ka

Crpykrypa (KOoH-
TpOJIbHAs paboTa,
TECT..)

OnenouHble MaTepuabl (Uc-
TOYHHK, CTPAHHIIA)

1 yeTBepTH [TapannensHocTh | KonTposbHas pa- M. 4. Caaksan, B.®.byry30B.
OpsAMBIX U IJI0c- | 6oTta [Toypounsie pa3paboTKu 1O
KOCTel reomerpuu 10-11 knacc. M.:
IIpoceemenue 2017 r. ¢.36
2 4eTBEPTh [TapannensHocTh | KonTposbHas pa- M. 4. Caaksan, B.®.byry30B.
OpsSMBIX U IJI0c- | 6oTa [Toypounsie pa3paboTKu 1O
KOCTel reomerpuu 10-11 knacc. M.:
[Ipoceemenue 2017 r. c.51
3 4yeTBepTH [lepnienauky- KonTposnbhas pa- M. 4. Caaksan, B.®.byry30B.
JSIPHOCTB Npsi- 6ota [Toypounsie pa3paboTKu 1O
MBIX U TIJIOCKO- reomerpuu 10-11 knacc. M.:
crei IIpocsemnienue 2017 r. .85
4 yeTBepTH Mpuororpannuku | Kontponbhas pa- M.4. Caaksn, B.®.byty30B.

oora

[Toypounsie pa3paboTKH MO
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reomerpuu 10-11 knacc. M.:
IIpocsemnienue 2017 r. c.112

I'eomerpus 10 kaacc,

YMK JI.C. ATanacsaH

Cpoxku npoBeaeHust

HasBanue pas-
Jiena, TeMa ypo-
Ka

Crpykrypa (KoH-
TpOJIbHAs paboTa,
TECT..)

OnenouHble MaTepuasl (Uc-
TOYHHK, CTPAHHIIA)

1 yeTBepTH

[Hunmuaap, KOHyC
U 1iap.

KonTposnbhas pa-
6ora

M. 4. Caaksan, B.®.byry30B.
[Toypounsie pa3paboTKu 1O
reomerpuu 10-11 knacc. M.:
[Ipoceemenue 2017 r. c.131

2 4eTBEPTh

OOBEMEI TEII.

KonTposnbhas pa-
6ora

M. 4. Caaksan, B.®.byry30B.
[Toypounsbie pa3paboTKu 1O
reomerpuu 10-11 knacc. M.:
[Ipoceemenue 2017 r. c.156

3 4yeTBepTH

Bexkrtopsl B mipo-
CTpaHCTBE

3a4€cT

M. 4. Caaksan, B.®.byry3o0B.
[Toypounsie pa3paboTKu 1O
reomerpuu 10-11 knacc. M.:
[Ipoceemenue 2017 r. c.170

4 yeTBEpTH

Merona koopau-
HaT B IIPOCTPaH-
CTBE

KonTposnbhas pa-
6ora

M. 4. Caaksan, B.®.byTry30B.
[Toypounsie pa3paboTKu 1O
reomerpuu 10-11 knacc. M.:

IIpoceemenue 2017 r. ¢.207

HanpagieHus npoeKTHOH e TeNbHOCTH 00YyJatoLIXCsl.

Llens yueOHO-MCCAEAOBATENBCKON W MPOCKTHOW JEATEIBLHOCTH OOyJaromuxcs — Gopmu-
pOBaHUE KOMIIETEHTHOCTH paboTaTh Ha IOCTUKEHUE TNIAHUPYEMOTO Pe3yibTara.

II9TE OCHOBHEBIX 3a7a4:

-DopMHUpOBaHNE YHUBEPCATBHBIX YUEOHBIX M UCCIIEAOBATENLCKUX ICHCTBUH.

-OcBO€HME TPOTYKTUBHO-OPUEHTUPOBAHHOM JAESATEIBLHOCTH.

-OBlaficHNE 3HaHUSIMU U HaBbIKaMU LIE€JIEHANIPABICHHON TBOPYECKOM €ATEIbHOCTH U pas-

BUTHE TBOPUYECKUX CIIOCOOHOCTEIA.

-OopmMupoBaHUE pallMOHATIBHBIX MOJEJIEH ITIOBEICHHUS.

-CoBepIIEHCTBOBAaHUE HABBIKOB COTPYIHUYECTBA.

[IpoekTHast nesrenbHOCTH. Jlt00asi caMoCTOATENbHAs, COLMAIBHO 3HAYMMAas M OPraHU30-
BaHHas JIEATEIbHOCTh 00YYaIOIINXCS, OMUPAIOIIASCS Ha UX UHIUBUIYyalbHble MHULIUATUBBI, UH-
TEpEChI U MPEANOYTEHHNS, HallpaBJICHHAs HA IOCTH)KEHNE PEAJIbHOM, JIMYHOCTHO 3HAYUMOM, J10C-
THKUMOW 1I€IM, UMEIoLIasl IIaH U KPUTEPUU OLIEHKM pe3ysbTaTa, MOAJAEp)KaHHAas KylIbTYpoun
JEeSTENIbHOCTH 00yYaromuXcsl, TPAAULUSIMU, IEHHOCTSMHU, OCBOEHHBIMU HOpMaMu M 00pa3liamMH.

Tunsl NPOEKTOB:

Hnghopmayuonnwiii npoexkm. ITOT TUII MPOEKTA HAMpPaBIIEH Ha paboTy ¢ mHpopMmaluen o
KakoM-Tn0o o0bekTe, siBineHnu. Ero nenb — o0yyeHne y4acTHUKOB MPOEKTA LeIeHAPaBICHHO-
My cOopy uHpopmanmu, e€ CTpyKTYpHUPOBAHUIO, aHAITU3Y U 0000IICHHUIO.

Yuebno-uccnedosamenvckuii  npoexm. CoBnajaer ¢ XapaKTepUCTHUKaMH  y4eOHO-
UCCIIE0BATEIbCKON EATEIbHOCTH, AONOJHEHHONW TPAaJIULIMOHHBIMYU MPU3HAKaMM NpoekTa. Mo-
KET OBITh MPEIMETHBIM, MEXIIPEAMETHBIM WU OPHUEHTUPOBAHHBIM Ha COJIEp)KaHHWE HAYYHOIO
HalpaBJICHUs, HE BXOJSIIETO B MEPEUYCHb HIKOJIBHBIX MpenMeToB. OCHOBHas 1eiIb — (OpMUPO-
BaHUE METANPEAMETHBIX PE3YJIbTATOB U MIPEICTABICHUI.

Coyuanvnwiti npoexm. llenenanpapneHHas connanbHas (00IIECTBEHHAs) TPAKTUKA, TO3BO-
Astonas 00yJaroIMMCcs BBHIOMpATh JTUHUIO TIOBEJCHUS B OTHOIICHUM COIMAIBLHBIX MPOOIeM U
aBlieHUM. SBisieTcs ynoOHBIM cpeAcTBOM (OPMUPOBAHMS COLMAIBHOTO OMNBITA, COLUATbHBIX
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KOMIIETEHTHOCTEH M KOMHCTCHHI/Iﬁ O6y‘-IaIOH_II/IXC5I, OBJIaZICHUS OCHOBHBIMH COLIHMAJIBHBIMH PO-
JISIMH, IIOMOTaCT OCBAUBATh IIPaBUJIa O6H_I€CTBCHHOI‘O IOBCACHU .

Hugpopmayuonno-noznaeamenvHulil. SIBisercss cozgaHue, KOHCTPYMPOBAHUE WU MOJEP-
HU3aIMsl HA OCHOBE MPEAMETHOTO COJEPKAHMUS.
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[Ipunoxenue 1
1.YuebHo — meToamyeckoe obecneyeHune. CNMCOK anTepaTtypbl

Y4eOHO-METOAMYECKOE U MAaTePHATTLHO-TEXHIUYECKOE 00ecTieueHre

Ilpozpammuo-nopmamugHvie OOKyMEeHMbL:

dyHaaMeHTabHOe SAPO conaepikanus obmero odpasosanus. Ilon pen. B.B. Kosmosa, A
M. Konpgakosa. — M.: IIpocsemenue, 2009.

®I'OC: cpennee obmiee oopazopanue // PI'OC. M.: I[Ipocsemenue, 2012.

[Iporpammer 06meoopazoBatTenbHbIX yupexaeHuin ®I'OC. Maremaruka. 10-11 xmaccsl,
cocraButenb bypmuctpoBa T.A. (Anredpa. Coopauk padounx nporpamm. 10-11 kmaccer; moco-
Ooue s yuutenei obuieoOpazoBarenbHbIX yupexaenuii M.: Ilpoceemenue, 2016; ['eomerpus.
Co6opHuk pabounx mporpamm. 10-11 kmaccel; mocobue s yduTenei o0meo0pa3oBaTenbHbBIX
yupexaenuit M.: [Ipocsemenne, 2015)

VY4yeOHUuKHN Meroanyeckue IIocoous

OcHoBHas (006s13aTenbHas) yueo-
Has JINTeparypa JIureparypa miisa yuurens
ISl yICHUKA

I. A. AmumoB. Anrebpa u Hauana | @Denoposa H.E. Tkauera M.®. MeTonnueckne pekoMeH 1a-
aHaimsa 10 -11 xmacesl. M.: [Ipo- | nuun. M.: [Ipoceemenue 2017r.
cemenue 2017 r.

Atanacsn JI.C. u ap. I'eomerpuss | M.AI. Caaksn, B.®.Byty30B. [loypounsie pa3paboTku 1o
10-11 xn. M.: IlpocBemienue reomerpun 10-11 xmacc. M.: IIpocsemnienue 2017 r. ¢.156

Pexomennyemblie uHgopmanuoHHbie pecypcbl B UHTepHeTe
http://www.drofa.ru — caiit uznarenscraa «JIpoday.
http://www.wikipedia.org — yHuBepcaibHas SHIIUKIONEINS
http://www.rubricon.com — sunuksoneaust «Pyopukon».

http://www.school-collection.edu.ru — enunas KojuteKius IMQPPOBBIX 00pPa30BATEIBHBIX
pecypcos.

http://oTkpeITEII ypoKpdh.MaTeMaTrKa- S Iy Ha YPOK MAaTEMaTUKU

http://www.ege.edu.ru/ Enunbrit lNocynapcTBeHHBIH IK3aMEH

http://www.standart.edu.ru/ - ®enepanbubiii ['ocyaapcTBernbiii O6pazoBaTenbHblii CTaHmapT
http://www.edu.ru/ - Poccuiickuii 00pa3oBaTe/ibHbIN TOPTAI

http://www.school.edu.ru/ - Poccuiickuii 061eo0pazoBaTeabHbIN MOPTAT

http://fcior.edu.ru/ - ®enepanbHblil HEHTP HHPOPMAITHOHHO-00Pa30BATEIBEHBIX PECYPCOB
http://window.edu.ru/ - Eanroe 0KHO AOCTYyIa K 00pa3oBaTeIbHBIM pecypcam
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http://www.drofa.ru/
http://www.wikipedia.org/
http://www.rubricon.com/
http://www.school-collection.edu.ru/
http://lit.1september.ru/urok/
http://www.ege.edu.ru/
http://www.standart.edu.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
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