IIpunosicenue Kk 0CHOBHOU 0OpA308amMeNbHOL NPOCPAMME

Pabouyasi nporpamma

«MaTeMaTuKa»
10 -11 kiaace

(Da3oBbIii ypOBEeHbD)
HJ'[aHI/IpyeMLIe pe3yJbTaThbl 0CBOCHUSA yqeﬁﬂoro npeamera, Kypca.

[IporpamMma obecrieunBaeT JOCTUKEHHE OOYYAOIIUMUCS CICTYIOIINX JTHYHOCTHBIX, METAIPEIMETHBIX U
IIPEIMETHBIX Pe3yJIbTaToB.

JIn4HOCTHBIE pe3y/IbTaThl:

OpHEHTaIlUsl 00Yy4aroIUXCcs Ha JOCTHKEHHME JMYHOI'O CYACThS, peal3allii0 MO3UTUBHBIX >KU3HEHHBIX
IEPCICKTUB, WHUIIUATUBHOCTD, KpCaTuBHOCTD, T'OTOBHOCTB u CIIOCOOHOCTD K JIMYHOCTHOMY
CaMOOIIPEICJIEHUI0, CIIOCOOHOCTh CTABUTD 1IEJIU U CTPOUTD KU3HEHHBIE TUIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH O0CCIeUuTh cebe¢ M CBOMM OJIM3KUM JOCTOMHYIO JXKU3Hb B TIpoOIecce
CaMOCTOSITEJIbHON, TBOPUYECKON U OTBETCTBEHHOM /1€ATEIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCA K OTCTAaMBAHMUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHHs, TOTOBHOCTb M CIIOCOOHOCTh BbIpPA0ATHIBATh COOCTBEHHYIO MO3MLHIO IO OTHOLICHHUIO K
O6HI€CTB€HHO-HOJII/ITI/I‘I€CKI/IM COOBITHSIM MponuIoro U HACTOAIICIO Ha OCHOBC OCO3HAHUA W OCMBICIICHUS
UCTOPUH, TyXOBHBIX LIEHHOCTEH U JOCTM)KEHUI Halllel CTpaHbl,

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIUXcs K CaMOPa3BUTHUIO M CaMOBOCHHMTAHHIO B COOTBETCTBHHU C
00I11€4eTIOBEYECKMMH LIEHHOCTSIMM U HUJeajJaMU IpakJaHCKOro oOIIecTBa, MOTPEOHOCTh B (PU3MUECKOM
CaMOCOBCPIICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO-O3IIOpOBI/IT€J'IBHOI\/JI JACATCIBbHOCTBIO,

HPaBCTBEHHOE CO3HAHWE U I[IOBEJCHHME Ha OCHOBE YCBOEHHUS OOIIEUYEIOBEUECKUX ILIEHHOCTEH,
TOJICPAHTHOT'O CO3HAHUA U MOBCACHHUA B IOJHUKYJIBTYPHOM MUPE, TOTOBHOCTU U CIIOCOOHOCTH BECTH Juajaor
C JPYTUMHU JIOABMH, TOCTUTATh B HEM B3aUMOIIOHMMAHUs, HAXOIUTh OOIIME 1IeTd U COTPYAHUYATh JUIS UX
JIOCTHKECHMS

pa3BUTHE KOMIIETEHIIMH COTPYAHUYECTBA CO CBEPCTHUKAMHU, €ThbMH MJIAJIIIEr0 BO3pPAcTa, B3POCIBIMU B
o0pa30BaTeNbHOM, OOIECTBEHHO IOJIE3HOW, y4eOHO-MCCIIE0BATENbCKOM, MPOEKTHOM M JPYruX BHIAX
JesITeTbHOCTH.

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BHTHs HAayKH, 3HAYMMOCTH HAyKH,
TOTOBHOCTh K HAayYHO-TEXHHYECKOMY TBOPYECTBY, BJaJieHHE IOCTOBEPHOH HH(popMalnuend O NepeaoBbIX
AOCTHKCHUAX U OTKPBITHAX MI/IPOBOfI M OT€YeCTBEHHOM HAayKH, 3aUHTCPCCOBAHHOCTH B HAYUYHBIX 3HAHHUAX 00
yCTpOICTBE MUpPA U OOILECTBA;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHMIO, B TOM YHUCJIE CaMO00pa30BaHUIO, Ha MPOTSHKEHUU BCel
KHM3HHM;, CO3HATEJIbHOE OTHOUIEHWE K HENpephlBHOMY OOpPa30BaHUIO KaK YCJIOBUIO  YCIEHIHOM
po¢eCCHOHAIIBHON 1 00IIIECTBEHHOM JIEATETbHOCTH;

OCO3HaHHBII BBIOOP Oyaymiel mpodeccuu Kak MyTh M CIOCOO peanau3alid COOCTBEHHBIX >KM3HEHHBIX
TUTaHOB,

MeTanpeaMeTHble pe3yJibTaThl.
PerynsitTuBHbie:

CaMOCTOSITENIHO OMNPEEIIATh LN, 3a1aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOKHO OIIPE/IEINTh,
YTO LEeJIb JOCTUTHYTA;

OLIGHUBATh BO3MOJKHBIE IMOCIEICTBUS JOCTI)KEHUS MMOCTABJICHHOM IIeNTM B JEATEIbHOCTH, COOCTBEHHOM
KHU3HU U KHU3HHU OKPYKAIOIIUX HIO)IGI;'I, OCHOBBIBaACH Ha COO6pa)KeHI/I$IX OTUKH 1 MOPAJIA;

CTaBUTh U (POPMYTUpPOBATH COOCTBEHHBIE 3aJaud B OOPa30BaTENbHOW NESATEIBHOCTH M >KU3HEHHBIX
CUTyalluiIX,

BBIOMpPATh MYyTh JOCTH)KEHHUS LENH, IUIAHUPOBAaTh pEIICHUWE MOCTaBICHHBIX 3ajlad, ONTUMH3UPYS
MaTCpHaJIbHBIC U HEMATCPHUAJIIBHBIC 3aTpPaThl,



OpraHu3 5
comocra Bba3osblii ypoBensb 10 kiacc

ba3oBblii ypoBeHb
«I1po0JieMHO-(PYHKIMOHAJIbHBIE Pe3yJIbTAThI»

Ilo3naBaTesibHbBIE:

UCKaTh U HAaXOJUTh O00OOIIEHHbIE CIIOCOOBI pelIeHusl 3a7ad, B TOM YHCIE, OCYLIECTBIISITh pPa3BEPHYTHII
MH(OPMALIMOHHBIN TTOUCK U CTAaBUTh HAa €r0 OCHOBE HOBBIE (Y4eOHbIE U MMO3HABATEIbHBIC) 3aa4H;

KPUTHYECKH OLIEHMBAThb M MHTEPIPETUPOBATH MH(POPMALMIO C pPa3HBIX MO3ULMNA, paclo3HaBaTh U
(bUKCUPOBaTh MPOTUBOPEUHS B HHPOPMAIIMOHHBIX HCTOYHUKAX

WCIIOJIb30BaTh PA3JIMYHbIE MOJIEIBbHO-CXEMATHYECKUE CPEICTBA I MPEICTABICHUS CYIIECTBEHHBIX
CBsI3€H M OTHOIICHUH, a TAKXKE MPOTUBOPEUHA, BHISBIICHHBIX B MH()OPMAITMOHHBIX UCTOYHHKAX

HaXOaIuThb " HpI/IBOILI/ITI) KpI/ITI/I‘ICCKI/Ie apFYMGHTBI B OTHOIICHUHN I[CI\/'ICTBI/II\/'I 158 CY)KILGHI/II\/'I I[pyFOFO;
CIOKOWHO M Pa3yMHO OTHOCUTHCS K KPUTUYECKUM 3aMEUYaHHSIM B OTHOIICHHWU COOCTBEHHOTO CYXKICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJIMTH 32 paMKH y4eOHOTO MPEAMETa U OCYIIECTBISTH Ie/IeHANIPABICHHBIN MTOMCK BO3MOXKHOCTEH NSt
IIUPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBHS;

BBICTpAaUBaTh WHIUBUAYAIbHYIO OOpa30BaTENbHYIO TPACKTOPUIO, YUUTHIBAS OTPAHUYEHHUS CO CTOPOHBI
JpYrux y4aCTHHUKOB U PECYPCHBIE OrPaHUYEHUS,

MEHSTh U YAEPKUBATh Pa3HbIE NTO3UIIMU B II03HABATEIILHOMN JAEATEIBHOCTH.

KommyHunkaTuBHbIC:

OCYIIECTBIISITh JIEJIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3pOCIBIMU (KaK BHYTpHU
o0Opa3oBaTeNbHONW OpraHM3aluy, Tak W 3a ee [pelenamu), Noa0MpaTh MAapTHEPOB JUIS JI€JIOBOM
KOMMYHHKAIUU UCXO/ U3 COOOpaKEHUI pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JINYHBIX CUMITATU;

IPU OCYILECTBIEHUH TPYNIIOBONH pabOThl OBITh KaK PyKOBOJAWTENIEM, TaK U WIEHOM KOMAaH]bl B Pa3HbIX
poJisix (reHepaTop UAeH, KpUTHK, UCTIOHUTENb, BHICTYHAIOUIN, SKCTIEPT U T.1.);

KOOPJMHUPOBATh M BBINOJHATH pabOTy B YCIOBHSX PEaJbHOr0, BUPTYaJbHOIO M KOMOWHHPOBAHHOTO
B3aMMO/ICHCTBHUS,

pa3BEpPHYTO, JIOTMYHO M TOYHO M3JIaraTh CBOK TOYKY 3PEHHS C UCIIOJIB30BAHHUEM aJIEKBATHBIX (YCTHBIX U
MMCBbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacrio3HaBaTh KOH()JIMKTOT€HHBIE CUTYAllMM M TPEAOTBpAIlaTh KOH(IIMKTHI 0 MX aKTUBHOW (as3bl,
BBICTPauBaTh JEJIOBYIO0 U 00pa30BaTEIbHYI0 KOMMYHHUKAIINIO, U30€rasi IUYHOCTHBIX OLIEHOYHBIX CYKICHHM.



Pa3nen

|. BoINyCKHUK HAYYUTCSA

I1]. BoINyCKHUK MOJYYUT
BO3MOYKHOCTh HAYYUTbHCS

Hean JI71st NCTOb30BaHMs B TOBCEAHEBHOM JKU3HU U s pazeumus mwiuiieHus,
0CBOeHMsI | 00eCTe4eHHs BO3MOXKHOCTH YCIICIIHOTO UCNONIL308AHUSL 8 NOBCEOHEBHOLI
npeaMera | IPOJODKEHHS 00pa30BaHUsI MO CIIEUATIBHOCTSIM, HCU3HU
HE CBSI3aHHBIM C IPUKJIAJHBIM HUCIIOIb30BaHUEM u obecneueHusi 603MOHCHOCMU
MaTeMaTuKu VCREWHO20 NPOOOIHCEHUS]
o0bpazosanusi no
CReYUAnbHOCMAM, He C8A3AHHbIM
C NPUKNAOHBIM UCHONIb308AHUEM
mMamemamuxu
¢ dZJ dSJ OHepI/IpOBaTB Ha 6a30BOM ypOBHe1 MMOHATUAMMU: - Onepupoeamb2 NOHAMUAMU.
ro sy ts KOHEYHOE MHO)KECTBO, JJIEMEHT MHOYKECTBA, KOHeuHoe MHOICECmEo0,
dsdzts Y 4 IIOJIMHOKECTBO, TIEpecedeHHE U 00BbETUHEHUE onemenm MHOdICecmea,
o d MHO)KECTB, UHUCIIOBBIE MHOKECTBA Ha HOOMHOIHCECMEO,
BZ3OIs § a3 KOOPAWHATHOM MPSIMOH, OTPE30K, HUHTEPBA; nepeceuenue u 00veOUHeHUe
d w4 M ¢ | onepupoBars Ha 6a30BOM ypOBHE MOHATHIMHU: MHOICECTS, yucnosble
zsd ¢ d YTBEpXKI€HHE, OTPUIIAHUE YTBEPKIACHHS, MHOdICECMBA Ha
WCTUHHBIC U JIOXKHBIE YTBEP)KCHUS, IPUIHHA, KOOPOUHAMHOU npAMOl,
CJIEICTBHE, YACTHBIN Clly4ail 001iero ompesox, uHmepaal,
YTBEPXKIEHHS, KOHTPIPUMED; nONYyUHmMeEp8al,
HaxXOAUTh IiepeceyeHre 1 00beANHEHHE IBYX APOMEICYMOK C BbIKOJOMOL
MHO)KECTB, TIPEJICTABICHHBIX I'paQUYecKn Ha mouxotl, epauueckoe
YUCIIOBOU MPSIMOM; npeocmasiieHue MHONICecms
CTPOUTH Ha YHUCIIOBOM MPSIMOH OAMHOKECTBO Ha KOOPOUHAMHOLL
YHCIIOBOTO MHOXECTBA, 3aJJaHHOE NIOCKOCTIL,

IIPOCTEHIINMHU yCIOBUIMU;

B nosceonesnoii sicuznu u npu uzyuenuu opy2ux
npeomemos:

- HUCIOJIb30BaThb  YHCIOBbIE  MHOXECTBA  Ha
KOOPJAMHATHOM  MNpsAMOM Ui ONMCAaHUA
peabHBIX IIPOLIECCOB U ABIICHMUIA;

- TPOBOJAUTH  JIOTUYECKHE  PACCYXKICHHS B
CUTYyalUsAX [OBCEAHEBHOM )KU3HU

- onepupoeamv  NOHAMUIMU:
ymeepacoenue, Oompuyanue
VMBep#cOeHUsl, UCIMUHHbLE U

JIOJHCHBLE Ymeepi#coenus,
npUYUHa, creocmaue,
yacmuwlll - caydail  0owe2o
VMeep#cOeHUsl,
KOHmMpHnpumep;

- mposepsamo
NPUHAOTIEHCHOCTb

NEeMEHMA MHOICECMBY,

- Haxo0umv nepeceuexue U
00beOUHECHUE MHOMCECME, 8
MoM Yucie npeocmasieHHbLX
epaguyecku HA  HUCTIOBOU
nPAMOU U HA KOOPOUHAMHOU
NJIOCKOCU,

- npogooums 00KA3amelbHbvle
paccyscoenus ons
000CHOBAHUL  UCMUHHOCTU
VMEep#COeHUII.
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BLIMONHATbL AeWCTBMUA B COOTBETCTBUU C onNnpegenneHUEBM U
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B nosceonesnoii srcuznu u npu
usyueHuu opyaux
npeomemos:

- UCNONBL308AMb yucnosvle
MHOdICeCmaa Ha
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU  NIOCKOCU
Ol ONUCAHUSL  PealbHbIX
npoyeccos u sA61eHUl;,

- Npo8ooumv 00KA3AMENbHbIE
PACCyHCOeHUs. 8 CUMYAYUSX
NOBCEOHEBHOU JICU3HU, NpPU
peuwieHuy  3a0ai U3 opyeux
npeomemos

Y d f) dzO| OnepupoBars Ha 6a30BOM ypOBHE MOHSATHIMHU: C80600H0 onepuposamu

9" tcOY eJI0€ YUCIIO0, AETUMOCTh YHCEeN, OOBIKHOBEHHAs NOHAMUAMU. Yelloe YUCITO,

dw Ipo0Ob, TEeCATUIHAS APO0b, pPallMOHATBHOE 0enumMocmy yucell,
YHUCII0, TPUOIMKEHHOE 3HAYCHUE YHCIIA, YaCTh, 00bIKHOBEHH AL OPOOb,
JIOJIsI, OTHOIIICHHUE, POIICHT, TIOBBIIIICHUE U odecamuynas opodw,
MOHIDKEHUE Ha 3a/IaHHOE YHUCIIO MPOIICHTOB, PAYUOHATbHOE YUCTIO,
MaciiTao; NPUOIUNHCEHHOE 3HAYEHUE

oIrepupoBaTh Ha 0a30BOM YPOBHE MOHITHIMH:, yucna, yacmo, 00714,
TPUTOHOMETPHYECKAS OKPYKHOCTD, TpayCcHast omHuoulenue, npoyeHm,

Mepa yria, BeTUYMHA yria, 3a1aHHOT0 TOYKOM nosblueHUe U NOHUMICEHUEe
HAa TPUTOHOMETPUIECCKON OKPYKHOCTH, CHHYC, Ha 3a0aHHOE YUCTIO
KOCUHYC, TAHT€HC M KOTAHT'€HC YTJIOB, npoyenmos, macumao,
UMEIOITNX MTPOU3BOJILHYIO BEJINIHHY; npUBOOUMb NPUMEPHL YUCEIL C

BBITIOJHATH apu(MeTHYecKre IEHCTBUS C HeNbIMU 3A0aHHBIMU CEOUCMBAMU
Y pallMOHATLHBIMH YUCIIAMU; oenumocmu;

BBITIOJTHSTH HECTIOKHBIE TPE0Opa30BaHUS onepuposamv NOHAMUAMIU:
YHUCIIOBBIX BBIPAXKCHHM, COIEPIKANTUX CTETICHU MPUSOHOMEMPUYECKas
quce, JIN00 KOPHU U3 YHCeT,; OKPYIHCHOCMb, PAOUAHHAA U

CpaBHHBAThH pPaIlOHATBHBIC YHCIIA MEXKIY COOOI; epaoycnas mepa yaad,

OLICHUBATh U CPABHUBATH C PAllMOHAILHBIMU 8eIUYUHA Y2d, 3a0aAHHO20
YUCIIaMH 3HAYEHHUS LETbIX CTENEHEN YHCell, MoOYKoU HA
KOpHEeW HaTypaJbHOMN CTETIEHU U3 YHCell,, MPULOHOMEMPUYECKOL

n300pakaTh TOYKAMH HA YUCIIOBOU MPSMOM 11eJIbIe OKPYHCHOCMU, CUHYC,

U pallMOHANIbHBIC YHCIIA, KOCUHYC, MAH2EHC U
M300pakaTh TOYKAMH HA YUCIIOBOM MPSMOM TIeIIbIe KOMAH2EHC Y208, UMEIOUUX
CTETIeHH YHCEJl, BBIMOIHITH HECIOXKHbIC NPOU3BOTILHYIO BETIUYUHY),

npeoOpa30BaHus METBIX U APOOHO- yucia e u ,
paloHaIbHBIX OYKBEHHBIX BBIPAKECHHUIA; 8bINOIHAMb apupmemuieckue

BBIPQXKaTh B MPOCTEHUINTUX CIy4asX U3 paBEHCTBA Oelicmasusl, couemasl yCmmubie
OJIHY TIEpEMEHHYIO uepe3 JIpyTue; U NUCbMEHHbLE NPUEMDL,

BBIYHCIIATH B IIPOCTHIX CIyJasX 3HAUCHUS npUMeHsisi npu
YHCIOBBIX 1 OYKBEHHBIX BBIPAKECHUH, Heobxo0umMocmu
OCYIIECTBIISAST HEOOXOIUMBIC TIOJICTAHOBKH U sblUUCIUMETbHbIE
npeoOpa3oBaHus; yempoticmea,

M300pakaTh CXeMaTHIECKU yTroJl, BETHINHA , UCNONb3YS NPU
KOTOpOTO BBIpaKEHa B Tpaaycax; Heobxo0umMocmu

OIICHWBATh 3HAKH CHHYCa, KOCHHYCAa, TAHTEHCA, sblUUCIUMETbHbIE
KOTaHTe€HCa KOHKPETHBIX yTJIOB. ycmpoticmea,

NOIb308AMbCSL OYEHKOU U

B nosceonesnoii srcuznu u npu uzyueHuu opyaux NPUKUOKOLL npu




VUEeOHbIX NPEOMEmMOs:

BBITIONTHSTH BBIYUCIICHUS TIPH PEIICHUU 33124
MIPAKTUYECKOT0 XapaKkTepa,

BBITIOJTHSATH MPAKTUYECKUE PACUETHI C
MCIOJIb30BaHUEM MPU HEOOXOUMOCTH
CIIPABOYHBIX MATEPUAIIOB M BBIYMCIUTEIBHBIX
YCTPOMCTB;

COOTHOCHUTH PEaTbHBIC BEJTMYUHBI, XapaKTCPUCTUKU
00BEKTOB OKPYKAIOIIEr0 MUPA € UX
KOHKPETHBIMHU YHCIIOBBIMU 3HAYCHUSIMH,

UCIOJIb30BaTh METO/IbI OKPYTJICHUS, TPUOITHKEHUS
Y TIPUKHJIKY [IPU PEIICHUH MTPAKTUYCCKHUX 337129
MOBCE/IHEBHOM JKU3HU

npakmuvyeckKux paciemax,

npoeodumb no uU36ecCniHbim

Gopmynam u npasunram
npeobpazosanusi 6YKEEHHbIX
8bIPAICEHULL, BKIOUAIOUUX
cmeneHu, KOpHU U
mpucoHoMempuiecKue

dyHryuu;

HAX0O0UMb 3HAYEHUS YUCTIO8bIX U

OYKBEHHBIX GbIPANHCEHULI,
ocyuecmensis Heobxooumbvle
NOOCMAaHOBKU U
npeoopazosans;
uz0bpasicams cxemamuyecKku
Veon, BelUdUHd KOMOopo2o
sbIpadiceHa 6 2paoycax unu
paouanax;

UCNONIBb306AMb NPU PeUleHUU
3a0a4 mabauyHsvle 3HaAYeHUs

MpUSOHOMEMPUYECKUX
@dyHryuil yenos;

BbINONIHAMY nepesoo
8eUUUHDBI yena uz
PAaoUaHHoll Mepbl 8

2paodycHy1o u 0OpamHo.

B nosceonesnoti sorcuznu u npu

usyueHuu opyaux y4eoHvlx
npeomemos:

BbINOIHAMb OCUCEUS C

YUCTOBLIMU OAHHBIMU NPU
peuleHuu 3a0ay
NPaKmu4ecKo2o xapakmepa
U 3a0a4 U3 paziuyHsLx
obnacmetl 3HaHULL,
UCnob3ys npu
Heobxooumocmu
CHpagouHbie Mamepuanbl U
BLIYUCTUMETIbHBLE
ycmpoucmea;

oyeHusamv, CpasHUueansb U

UCNOIb3068aMb NPU PeUleHUU
NPAKMUYecKux 3a0a4
4ucnosvie 3HAYeHuUs
DeanbHbIX 8eTUYUH,
KOHKpemHble YUC08ble
xapaxkmepucmuku 00vekmos
OKpYACArOUieco Mupa

VLicOo dz

dzj tOo
9 0O

Pemats nuHeiiHbIe ypaBHEHUS | HEPABEHCTBA,
KBaJ[paTHbIC YPABHEHUS;

MIPUBOJIUTH HECKOJILKO IPUMEPOB KOpPHEH
MPOCTEHIIIET0 TPUTOHOMETPHIECKOTO
ypaBHEHHUS BHJA: Sin X =@, COSX =a, tgX =a,
Ctg X = @, rie a — TabIMYHOE 3HAUYCHUE

Pewamyo PpayuoHavHble,
VPAasHeHUus U HepaseHcmaa,
npocmetiuiue
UppayuoHanvHole u
MpU2oHOMempuiecKue
VPAasHeHUs, HepaseHcmea u




COOTBETCTBYIOUIEH TPUTOHOMETPUUYECKOMN
GyHKIHIH.

B nosceonesnoti srcuznu u npu uzyuenuu opyeux
npeomemos:

- COCTaBJIATh M pEIIaTh YPAaBHCHHUS M CHCTEMBI
YpaBHEHHU  TpPH  PEIICHUH  HECIOKHBIX
NPaKTUYECKHUX 3a/1a4

ux cucmemaul,

UCNOIb306AMb MEMOObl

Ppeuerst ypasHeHUl:
npusedeHue K 8Uoy
«Npou3eedeHuUe paeHO HYII0»
UNU «YACTHOE PABHO HYTIOY,
3aMeHa nepemMeHHbIX,

UCNONB308AMb MEemOoO

UHMeEPBanos OJisl peuleHus
HEPABeHCme,

ucnonvzoeams epaghuyeckuii
Memoo 0Jis1 NPUOIUNCEHHO2O
pewienus  YypaeHeHuu U
Hepagencma,

uzobpasicams Ha
MPULOHOMEMPUYECKOT
OKDYIHCHOCIU — MHOHCECTBO
peueHuti npocmeuuux
MPULOHOMEMPUYECKUX
VPpasHeHuli U HepageHcme,
8bINOIHAML O0MOOp KOpHell
VPAGHEeHUll  Ulu  peuleHutl

HepaeeHcme 6
coomeemcmeuu C
OONONHUMENIbHbIMU
yciaosusimu u
OCPAHUYERUAMU.

B nosceonesnoti sorcuznu u npu

usyueHuu opyaux y4eoHvlx
npeomemos:

cocmagname U peulams
YpaeHeHus, cucmemol
YpaeHeHuu U Hepasencmea
npu pewileHuu 3a0ay Opyeux
VUEOHbIX NPEOMEMO8,;
UCNONIb308AMb  YPABHEHUs U

HepaseHcmea o7
NOCMPOEHUs. U UCCIE008AHUS.
npocmenuux

MamemMamuyeckux mooeneu
PEANbHbIX — CUmMyayuti  uiu
NPUKIAOHBIX 3a0ay,

yMemv  UHMepnpemupos8ams
NOJYYEHHbI NpU  peuleHul
VpasHeHus, HepaseHcmaa
UL cucmemsl pesynvbmam,
oyeHusamo e2o
npagoonooodue 6
KOHmeKcme 3a0auHOU
PeanvHou — cumyayuu Uiy
NPUKIAOHOU 3A0a4U

o >

o N

)

OnepupoBaTb Ha 0a30BOM YPOBHE HOHSATUSIMHU:
3aBUCHUMOCTh BEJIMYUH, PYHKIIHS, apTyMEHT U
3Ha4YeHue PYHKIUH, 00JaCTh ONpeJIeIeHus 1

Onepuposams noHAMUAMU.

3a8UCUMOCTMb GETUYUH,
@yukyusa, apeymenm u




MHOECTBO 3HaYeHUHN (HYyHKIMH, TpaduK
3aBUCUMOCTH, TpaduK GYHKINHU, HYIU QYHKIUH,
IIPOMEKYTKH 3HaKOIIOCTOSIHCTBA, BO3pACTaHUE Ha
YHCIIOBOM ITPOMEXYTKE, YObIBAaHHE HA YHCIOBOM
IIPOMEXYTKe, HauOoJIbIllee U HaUMEHbLIIee
3Ha4YeHHEe PYHKIUHU HA YACIOBOM IIPOMEKYTKE,
nepuoaudeckas GyHKLHUs, IEPHOL;

OIIepHpOBATH Ha 0a30BOM YpOBHE MOHATUSMU: TIPSMast
1 oOpaTHast IPONOPLMOHATIBHOCTh JIMHEHHa,
KBaJpaTU4HAas, JorapupMuIecKas u
nokaszarenabHas QyHKIMU, TPUTOHOMETPHUUECKUE
GbyHKIIY;

pacrio3HaBaTh rpaMKu 3J€MEHTapHBIX QYHKIUI:
psIMOI ¥ 00paTHON MPOTIOPLUHNOHATBHOCTH,
JIMHEWHOH, KBaIpaTUIHOM, JorapuMHUIECKON U
MOKa3aTeIbHON (PYHKIUH, TPUTOHOMETPUIECKUX
hyHKIHIH;

COOTHOCHTD T'paMKH 3JIEMEHTAPHBIX (DYHKITHIA:
IpsIMOi U 00paTHON MPONOPLUOHAIBHOCTH,
JTMHEWHOW, KBaAPATHYHOH, Torapu(MUIECKON 1
[0Ka3aTeabHON (PYHKIUHI, TPUTOHOMETPUUYECKUX
¢byHkuuii ¢ popMynamu, KOTOPEIME OHH 33]JaHBI;

HaXOJUTh 110 rpaduKy NpUOIMKEHHO 3HAUEHUS
(GyHKINU B 331aHHBIX TOYKAX;

ompeAensaTh o rpaduky cBoiicTBa pyHKIMH (HYIH,
MIPOMEXYTKH 3HAKOIIOCTOSTHCTBA, TPOMEXKYTKH
MOHOTOHHOCTH, HaHOOJIBIINE ¥ HAUMEHBIIIHE
3HAYCHHMS U T.I1.);

CTPOUTH 3CKH3 rpaduka QyHKINHU, YAOBICTBOPSIONICH
IIPUBEJCHHOMY Ha0OpY yCIOBUH (IIPOMEXKYTKH
BO3pacTanus / yObIBaHUS, 3HAYCHUE (PYHKIINU B
3a/IaHHOM TOUYKE, TOUKU IKCTPEMYMOB H T.1.).

B noeceonesnoii scuznu u npu uzyueHuu Opyux
npeomemos:

OTIpeNieNATh 1o rpaduKaM CBOIMCTBA peantbHbIX
IIPOLIECCOB U 3aBUCUMOCTEN (HanbompIme u
HauMEHBIINE 3HAYEHUS, IPOMEKYTKH BO3PACTaHUS
1 yOBbIBaHMSI, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA U
T.1L.);

MHTEPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHOU
IIPaKTUYECKON CUTYyaluu

3HaueHue QyHKyuu, ooaacmo
onpeoeneHus U MHOMCeCmEo
3HaweHutl QyHKyuu, epapux
3asucumocmu, epagux
Gdynxyuu, Hyau yHxyuu,
NPOMENCYMKU
3HAKONOCMOSHCMEA,
803pacmanue Ha YUCi080M
npomedxcymke, yovlieanue Ha
YUCTI080M NPOMENHCYMIKE,
Haubobuee u HauMeHblUee
3HayeHue hyHKyuu Ha
YUCTI080M NPOMEICYNIKE,
nepuoouyeckas QyHKyus,
nepuoo, YemHast U HeyemHdast

dyHryuu;

onepuposeaniv NOHAMUAMU.

npsamas u 0opamuas
NPONOPYUOHATLHOCHID,
JIUHEHAas, K8AOpamuyHas,
nloeapupmuyeckas u
NOKA3amenbHas YYHKYUU,

MpU2OHOMEMPUYECKUEe
dyHxyuu;

onpeoensimo 3HaueHue
Qyukyuu  no  3HaeHUrO

apeymenma npu paziuyHvlX
cnocobax 3a0anus YyHKyuu,
cmpoumu epaguxu
UBYYEHHBIX DYHKYULL;

onucvl8amnv no 2papuxy u 6

nPOCMeNuUx CIyuasx no
dopmyne nogedenue u
ceolicmea (yHKyutl,
Haxooums no epaghuxy
@dynkyuu Hauborvuiue u
HauMeHbuiUe 3SHAYeHUs,

yenosul (npomescymru

603pacmanus/yovieanus,
3HayeHue hyHKyuu 6
3a0aHHOU MOUKe, MOUKU
pewams ypasHeHus,
npocmeuiuiue CucmeMmbl
VPasHeHUll, UCNOIb3YAL
ceoticmea (yHKyul u ux
epaghuxos.

B noeceownesnoui sxcusnu u npu

uzyyeHuu Opyeux yueOHvix
npeomemos:

onpeoensams no epaguxam u
UCNONBL3068aMb OISl peuleHUs
NPUKIAOHBIX 3a0au
ceoticmea PeanbHuIX
npoyecco8 U 3a8Ucumocmell




(HaubobUUe U HaUMEHbUIUE

3HaueHus, APOMENCYMKU
go3pacmanus U Yovbl8aHus
@yukyuu, NPOMENCYMKU
3HAKONOCMOAHCMEA,
acumnmomul,  NEpPuood U
m.n.);
¢ dzj d OnepupoBarh Ha 6a30BOM ypOBHE OHSTUSIMH: Onepuposams noHsmusmu.
dzls T npou3BoiHAsT GYHKIIMH B TOYKE, KacaTeabHas K npPoU3800HAS PyHKYUU &
B0OIs § rpaduky GyHKIUHU, TPOU3BOAHAA DYHKIIUU; moyKe, KacamenbHas K
30 Is d onpenenars 3HaueHUE MPOU3BOAHON (PYHKIIMH B TOUKE epaguxy ynxkyuu,
J MC 10 U300PaKEHUIO KacaTelbHOU K rpaduKy, npouU3BOOHASL (DYHKYUU,
0dzOd MIPOBEJICHHOM B ATOW TOUKE; BLIYUCTSAMb NPOUZBOOHYIO
© peliaTh HECIOXKHBIE 33/1a4u Ha IPUMEHEHHE CBS3U 00HOUJIeHA, MHO20UIeHda,
MEXTy MPOMEKYTKaMU MOHOTOHHOCTH U TOYKaMU K8AOPAMHO20 KOPHS,
sKkcTpemMyMa GYHKIUH, C OTHON CTOPOHBI, U NPOU3BOOHYIO CYMMbl
MIPOMEXKYTKAMH 3HAKOTIOCTOSTHCTBA U HYJISIMU GdyHryuil;
MIPOU3BOIHOM 3TOM (PYHKIUU — C APYTOM. BbIUUCTIAMb NpOU3800HbLE
NeMEeHMAaPHbIX  QYHKYUti U
B nosceounesnoii ocuznu u npu uzyyeHuu opyeux Ux KomMOuHayutl, UCNOIb3YsL
npeomemos: CHpagouHble Mamepuanbl,
MOJIb3YACh Fpa(I)I/IKaMI/I, CpaBHHBATb CKOPOCTHU uccieooeamv 6 npocmeﬁmux
BO3pacTaHusAd (pOCTa, IMOBBIIICHHA, YBCIIMUCHUA U CYYaAx qbyym,;uu Ha
T.I1.) UJIM CKOPOCTHU yOBbIBaHUs (MaJCHHUS, MOHOMOHHOCIb, HAXOOUMDb
CHMIKCHUS, YMCHBIICHUA U T.H.) BCJIIMYHMH B naubonviue U HAuUMeHbUUe
PCAJIbHBIX IIPOLCCCaX; B3HAUYCHUA ¢yHK1,;u1Z,
COOTHOCHUTH I“paCI)I/IKI/I PCAIBHBIX MTPOUCCCOB U cmpoums 3pa¢u}<u
3aBUCHUMOCTCHU C UX OIMMCAaHHUAMH, BKIIIOYAOIIIMMH MHO20YUJICHOB8 U npocmeﬁu,{ux
XapaKTEPUCTUKUA CKOPOCTH U3MEHEHUs! (ObICTphIi PAYUOHANBHBIX  (OYHKYULL  C
POCT, INIAaBHOC ITIOHMIKCHUC U T.l'[.); ucnonv3osanuem annapama
HUCITIOJIB30BAThH rpa(i)mq/l PCAIBHBIX IMTPOUCCCOB JIA mamemamuyeckozco aHaiu3d.
pEelIeHUs HECIOKHBIX MPUKIIAJHBIX 33/1a4, B TOM
YHCIIe ONPeaeNsis o rpaduKy CKOPOCTh XOa
mpoiecca
¢ Is Ol OnepupoBats Ha 6a30BOM YpOBHE OCHOBHBIMHU Hmemv npeocmasnenue o
dmisd OTHCATETbHBIMU XaPaKTEPUCTUKAMU YHCIOBOTO OUCKDEMHBIX u
O d Habopa: cpefHee apupMETUIECKOE, MEUAHA, HenpepuleHbIX — CYUAUHBIX
Is j t51g HauOOoJbIIIee U HAMEHbIIIEE 3HAUCHHUS, BEUUUHAX u
w orepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH: YaCTOTa pacnpeoeneHusx, 0
9 J tot 1 BEPOSATHOCTH COOBITHS, CIy4YailHbIN BBIOOD, He3a8UCUMOCIU  CTYYAUHBLX
Is dzts fi OIBITBHI C PABHOBO3MOXHBIMHU 3JICMEHTAPHBIMHU GeNUUUH,
J 2, COOBITHAMU; umMemsv npeocmasieHue o
dztS G ¢ - BHUKMCHATL BEPOATHOCTH COOBITHH Ha OCHOBE MaAmemMamuyeckom
d MOJICYETa YUCIIa UCXOIOB. 0HCUOGHUU U OUcnepcuu
¢ ts3B CTYYAUHBIX BETUYUH;
dZO Is & B nosceonesnou scusnu u npu usy4erHuu dpyzux umembs npe()cmagﬂeyue 0
ds¢ o npeomemos: HOPMAIbHOM pacnpeoenenuu

OIICHUBATH U CPABHUBATH B MPOCTHIX CIydasx
BEPOSTHOCTH COOBITHI B peaIbHOM JKU3HH,

YUTATh, COTIOCTABIISATh, CPABHUBATb,
HMHTEPIPETUPOBATH B MPOCTHIX CIIyYasiX peajbHbIe
JaHHBIE, PEJICTABJICHHBIC B BUEC TaOIHII,
auarpamm, rpadukos

U  npumepax - HOPMAIbHO
pacnpeoeneHnvix Cay4auHblx
BeNUYUH,

noRumambs Cynmb 3aKOHA

bonbuuUx wucen u
8b100POYHO20 Memooda
uUsMepeHusi 6epOSMHOCIel,




umMems npedcmasienue 0o
VCIIOBHOU 8EPOAMHOCU U O
NOIHOU 8EPOAMHOCMU,
NPUMEHAMb UX 8 peuleHUU
3a0ay;

umems npedcmasienue o
BAICHBIX YACTHBIX BUOAX
pacnpeoeneHuii u
NPUMEHSMb UX 8 PeUleHUU

3a0a4,

- umMemb npeoCmasieHue o
Koppensiyuu CILYYAUHBIX
BENIUYUH, 0 JUHEHOU
peepeccull.

B nosceounesnoti scusznu u npu
uzyueHuu opyeux
npeomemos:

- BBIYUCTAMb UTU OYEHUBAMDb
8eposAmMHOCIMU  COOLIMULL 8
PeanvbHOU JHCUSHU,

- evlOupamo nooxoosuue
Memoobl npeocmasieHuss u
00pabomku OaHHbIX,

Pemath HecnoXKHBIE TSKCTOBEIC 3a7a4H Pa3HbIX THUIIOB;

aHAJIN3UPOBATh yClI0BUE 3a/1a4H, npu
HEOOXOJMMOCTH  CTPOHMTH JUISI €€  peIIeHUs
MaTEeMaTHYECKYIO MOJIENb;

[IOHUMAaTh W MCIOJNb30BaTh JUIsl PEIICHUs 3ajauu
uH(OpMaINIO, PEJICTABICHHYIO B BU/I€ TEKCTOBOM
U CUMBOJIBHOM 3amMCH, CXEeM, TaOJUL, AuarpaMm,
rpaduKoOB, PUCYHKOB;

JEMCTBOBATh IO AINTOPUTMY, COJEp)KallemMycs B
YCIIOBUU 3aJ]auu;

UCIOJIb30BaTh JIOTUYECKHE PACCYXKICHMs IpHU
pelIeHnN 3a1a4H;

paboTaTh C U30BITOUHBIMH YCIIOBUSMH, BEIOUpAs U3
Bceil umH(pOpMAIUU, TaHHBIE, HEOOXOIUMBIC IS
pelieHus 3a1a4u;

OCYILIECTBIISITh HECTOXKHBIM Tepedop BO3MOMKHBIX
pelieHnid, BbIOMpas W3 HHUX ONTHUMAJIbHOE IO
KpUTEpUsiM, c(HOpMyIHPOBAHHBIM B YCIIOBHH;
aHAJIM3UPOBATh U MHTEPIPETUPOBATH MOJIYUYECHHBIE
pelleHrs B KOHTEKCTE YCIIOBHS 3aJauyM, BHIOMpPATh
pEelIeHNs, HE IPOTUBOPEYALNE KOHTEKCTY;

peniaTh 3a7ja4i Ha pacyeT CTOMMOCTH TTOKYIIOK, YCIYT,

IIOC3J0K U T.II.,

peliaTh NpakTHYeCKUe 3aauu, TpeOyrolne

MCIOJIb30BAaHUS OTPULIATETIBHBIX YHCENT: Ha
OTIpeieNIeHue TeMIIepaTyphl, Ha Ope/eIIeHUe
MIOJIOKEHMSI HAa BpPEMEHHOM ocH (10 Hallel pbl U
mocJie), Ha ABIKEHHE JCHEKHBIX CPEIICTB
(mpuxoa/pacxon), Ha onpeaeeHue
IJ1yOUHBI/BBICOTHI U T.IL.;

- Pewams 3a0auu  pasHuix
MUnos, 6 Mom ducie 3a0ayu
NOBLLULEHHOU MPYOHOCMU,

- evlbUpams  ONMUMATbHYILLL
Memoo  pewleHusi  3a0avu,
paccmampusas — pasiudHvle

Memoobl;

- cmpoumb MOOelb peuleHUs.
3a0ayu, npo8ooUns
JdokazamenbHole
paccyicoenus;

- pewambv 3a0auu,
mpebyrowue nepebopa
8apuUanmos, npoeepxu
YCa08uUll, evlbopa
ONMUMATILHO2O
pe3ynrbmama,

- aHAIU3UPOBAMb u
UHMEPNPEemupo8ams

pe3yibmamsl 8 KOHMeEKCme
yenosusi 3a0avu, vloupams
peuieHus, He
npomugopedauue
KOHMeKCmy;

- nepeeooumv npu  peuleHuu
3a0ayu  uHgopmayur  u3
00HOU ¢hopmbl 6 Opyeyo,

UCnoIb3ys npu
Heobxooumocmu cxemol,
mabauybl, epaguxu,




MCIIOJIb30BATh MOHATHE MacIlITada /Uit HaXOXKICHUS
paccTosTHUM U JAJIMH Ha KapTax, MJIaHaX MECTHOCTH,
TJIaHaX MOMEIIEHUH, BEIKPOMKaX, Mpy paboTe Ha
KOMITBIOTEPE U T.II.

B nosceounegnoii orcuznu u npu usyueHuu opyaux
npeomemos:

- pematb  HECJOXHBIE  TPAKTUYECKUE  3aJlauH,
BO3ZHUKAIOIINE B CUTYallUsIX MIOBCEIHEBHON KU3HU

ouazpammol;

B noeceownesnoui scusnu u npu
uzyueHuu opyeux

npeomemos:

- pewams npakmuyecKue
3a0auu u 3a0ayu u3 Opyux
npeomemos

| OnepupoBath Ha 6a30BOM YpOBHE MOHATUSMU: TOUKA,

npsimMasi, IJI0CKOCTh B IPOCTPAHCTBE,
[apaJuIeIbHOCTD U NEPIIEHUKYISIPHOCTD IPSIMBIX
M TIJIOCKOCTEH;

pacro3HaBaTh OCHOBHbIE BU/Ibl MHOTOTPAHHHUKOB
(mpu3ma, nupamMua, NpSIMOYTroIbHBIN
napajuiesienumnesn, Kyo);

n300paxarh u3ydaemble GUTYPHI OT PYKH U C
IIPUMEHEHUEM IIPOCTHIX YEPTEIKHBIX
UHCTPYMEHTOB;

Jienath (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY,
CHM3Y;

U3BJIEKATh HH(OPMALIUIO O IPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MpeICTaBICHHYIO Ha
YepTekax U pUCYHKaX;

npuMeHsTh Teopemy [ludaropa npu BerunciaeHuu
AJIEMEHTOB CTEPEOMETPUUECKUX Uryp;

HAaxOJUTh IIJIOIIAM TOBEPXHOCTEN IPOCTEUIINX
MHOTOTPaHHUKOB C IPUMEHEHHEM (HOPMYIT;

HaXOJUTh 0OBEMBI U IIOLIA/IU TOBEPXHOCTEN
MPOCTEHIINX MHOTOTPAHHUKOB C TPUMEHEHUEM

bopmyL.

B noeceownesnotl scusnu u npu uzyyeHuu Opyeux
npeomemos:

COOTHOCHUTH a0CTPAKTHBIC TEOMETPUUECKHUE TIOHITHS 1
(hakThI ¢ pealbHBIMH KU3HEHHBIMH 00bEKTaMHU U
CUTYallUsSIMU;

HCIIOJIb30BaTh CBOMCTBA POCTPAHCTBEHHBIX
TEOMETPUUYECKHUX (DUTYP ISl pEIICHUS TUTTOBBIX
3a7a4 MPAKTUYECKOTO COAEPKAHU,

COOTHOCHTb ITOIIAX TOBEPXHOCTEN TEJT OAMHAKOBOM
(hOpMBI pa3TUYHOTO pa3Mepa;

OIIEHUBATh (POPMY MPAaBUILHOTO MHOTOTPaHHUKA
MOCIIe CIHIIOB, CPE30B U T.I1. (OMPEIeNsITh
KOJIMYECTBO BEPIINH, peOep U TpaHel MOTyIeHHBIX
MHOTOTPaHHUKOB)

Onepuposams nousmuamu:
MouKa, npsamas, NioCKOCMb
6 npocmpaucmae,
napaiieibHOCmy U
nepneHOUKYIAPHOCb
NPAMBIX U NIOCKOCMEU;
NpUMeHAmMb 0/ peuleHus 3a0ay
2eomempureckue haxmol,
ecnu ycio8usi npuMeHeHus:
3a0aHbl 8 A6HOU (hopme;
peuiams 3a0a4u Ha HAX0HCOeHUe
2e0MEMPUYECKUX BETUUUH NO
0bpasyam uiu aneopummam;
denamu (8bIHOCHbBIE) NIOCKUE
uepmedsicu U3 puUCyHKos
00vbeMHbIX uyp, 6 mom
yucie pucogams U0 c8epxy,
cOOKY, cmpoums ceyeHust
MHO202PAHHUKOB,
uzeneKamo,
UHMeEpPNpemuposams u
npeobpazoevieams
ungopmayuro o
2eomempuieckux ueypax,
npeoCcmasieHHyI0 Ha
yuepmecax,
NpUMEHSIMb 2eoMempuiecKue
Gaxmwi 0115 pewtenus 3a0ad,
8 MOM yucie
NPeOnonazaruux HeCKOJIbKO
Wazos peuteHus;
ONUCHIBAMb 63AUMHOE
pacnonodicenue npAmMbIx u
njiockocmeti 8
npocmpancmee;
Gopmyruposams ceoticmea u
npUsHaKu gueyp;
00KA3bI8AMb 2e0MempudecKue
VMBepHCOeHUS,
enadems CMaHOAPMHOU
Kraccuguxayuet
NPOCMPAHCMBEHHBIX ucyp
(nupamuowl, npuzmul,
napannenienuneovl),
HAxo0umov Naowaou
nosepxnocmeti
2e0MempUYecKux mei ¢




npumeHenuem opmyin,;
BLIYUCTAMY PACCMOAHUSA U Y2TIbl
8 npocmpancmae.

B nosceomnesnoti scusznu u npu
uzyueHuu opyeux
npeomemos:

UCNONIL3068aAMb CEOUCMEA
2eomempudeckux ueyp ons
peuieHus 3a0ay
NPAKMUYECcKo2o xapakxmepa
u 3a0au uz opyeux oonacmetl

SHAHUU
RMIst OmnuceiBaTh OTIEIBHBIE BBIIAIONINECS PE3YAbTaThI, | -  IIpedcmasnsimo 6K1A0
dgw MOJIyYEHHbIE B XOJ€ Pa3sBUTHSA MATEMATHKH Kak BLLOAIOUUXCIL MATNEMAMUKO8
BOIs § HAYKH; 6 pazsumue MamemamuKky u
BOIs-d 3HATh HPUMEPHI MATEMATHYECKUX OTKPBITHH M HMX UHBIX HAYYHBIX obnacmell,

aBTOPOB B CBSI3M C OTEYECTBEHHOM M BCEMHMPHOM
HUCTOPUEN;
IIOHMMATh POJIb MaTEMATHUKU B pa3BuTuu Poccun

- NOHUMAaMb ponb
mamemamuxu 8 pazeumuu
Poccuu

[ 4t
HT
BOIs §
BOIs-d
¢d

[IpuMeHATh U3BECTHBIE METOABI IIPH PELICHUH
CTaHJAPTHBIX MATEMaTUYECKUX 3a7a4;
3amMedaTb M XapaKTepu3oBaTb MaTEMaTUYECKHE

3aKOHOMEPHOCTH B OKpYyKaromieu
NeWCTBUTENBHOCTH;
MIPUBOANTH PUMEPHI MaTeMaTHYECKUX

3aKOHOMEPHOCTEM B NpHUpOJLE, B TOM 4YHCIIE
XapaKTepU3yIOIUX KpacoTy U  COBEPLICHCTBO
OKpY>KaIoIllero MUpa U Mpou3BeACHUN UCKyCCTBa

- Ucnonvzosame OCHOBHbLE
Memoobl  00KA3amellbCmed,
npoeoounv
00KaA3amebCmeo u
BINOIHAMb ONPOBEPIAHCEHUE,

- npumeHsmb OCHOBHbLE
Memoobl peuterus
Mamemamuyeckux 3a0au,

- HA OCHO8E MAMEMAMUYECKUX
3aKOHOMEpPHOCmel 8
npupooe Xapakxmepuzoseams
Kpacomy u CO8epuleHCmeo
OKpyJicaioweco  mupa  u
npou3seoeHull UCKYCCmed,




Ba3oBblii ypoBennb 11 kiacc

ba3oBblii ypoBeHb
«I1po0JieMHO-(DYHKIIMOHAJIbHBIE Pe3yJIbTaThl»




Pa3nen

|. BoINyCKHUK HAYYUTCSA

I1]. BoINyCKHUK MOJYYUT
BO3MOYKHOCTh HAYYUTbHCS

Hean JI71st NCTOb30BaHMs B TOBCEAHEBHOM JKU3HU U s pazeumus mwiuiieHus,
OCBOEHHsI | 00CCIICUCHHS BO3MOXKHOCTH YCIECITHOTO UCNONIb308AHUSL 8 NOBCEOHEBHOL
npeaMera | IPOJODKEHHS 00pa30BaHUsI MO CIIEUATIBHOCTSIM, HCU3HU
HE CBSI3aHHBIM C MPHUKJIAJHBIM HCIOJIb30BAaHHEM u obecneueHusi 603MOHCHOCMU
MaTeMaTuKu VCREWHO20 NPOOOIHCEHUS]
o0bpazosanusi no
CReYUAnbHOCMAM, He C8A3AHHbIM
C NPUKNAOHBIM UCHONIb308AHUEM
mMamemamuxu
¢ dZJ dSJ OHepI/IpOBaTB Ha 6a30BOM ypOBHe3 MMOHATUAMMU: - Onepupogamb4 NOHAMUAMU.
ro sy s KOHEYHOE MHOXKECTBO, JIEMEHT MHOKECTBA, KOHeuHoe MHOHICECTE0,
dsdzts Y 4 IIOJIMHOKECTBO, TIEpecedeHHE U 00BbETUHEHUE onemenm MHOdICecmea,
o ( MHO)KECTB, UHUCIIOBBIE MHOKECTBA Ha HOOMHOIHCECMEO,
BZ3OIs § a3 KOOPAWHATHOM MPSIMOH, OTPE30K, HUHTEPBA; nepeceuenue u 00veOUHeHUe
d w4 M ¢ | onepupoBars Ha 6a30BOM ypOBHE MOHATHIMHU: MHOICECTS, yucnosble
zsc d ¢ YTBEPXKACHHUE, OTPUIIAHUE YTBEPKICHHUS, MHOJICECmBa Ha
WCTUHHBIC U JIOXKHBIE YTBEP)KCHUS, IPUIHHA, KOOPOUHAMHOU npAMOl,
CJIEICTBHE, YACTHBIN Clly4ail 001iero ompesox, uHmepaal,
YTBEPXKIEHHS, KOHTPIPUMED; nONYyUHmMeEp8al,
HAXOJUTh TepeceueHrne U 00bEIMHEHHE IBYX APOMEICYMOK C BbIKOJOMOL
MHO)KECTB, TIPEJICTABICHHBIX I'paQUYecKn Ha MOYKOI, epauueckoe
YUCIIOBOU MPSIMOM; npeocmasiieHue MHONCeCms
CTPOUTH Ha YHCIIOBOH MPSIMOH MOIMHOKECTBO Ha KOOPOUHAMHOLL
YHCIIOBOIO MHOYKECTBA, 33J1aHHOE NIOCKOCTIL,

IIPOCTEHIINMHU yCIOBUIMU;

pacro3HaBaTh JOXKHBIE YTBEPIKICHHSI, OITMOKH B
pacCyXICHHUsX, B TOM YHCJIIE C
HCIIOJIb30BAaHUEM KOHTPIIPUMEPOB.

B nosceonesnoii sicuznu u npu uzyuenuu opy2ux
npeomemos.

- HUCIOJIb30BaTh  YHCIOBBIE  MHOXECTBA  Ha
KOOPJMHATHOM  MpsAMOM Uil ONMCAaHUsA
peabHBIX IIPOLIECCOB U ABJICHMUIA;

- TPOBOJAUTH  JIOTUYECKHE  PACCYXKICHHS B
CUTYyalUAX [OBCEIHEBHOM )KU3HU

- onepupoeamv  NOHAMUIMU:
ymeepacoenue, Oompuyanue
VMBep#cOeHUsl, UCIMUHHbLE U

JIOJHCHBLE Ymeepi#coenus,
npUYUHa, creocmaue,
yacmuwlll - caydail  0owe2o
VMeep#cOeHUsl,
KOHmMpHnpumep;

- mposepsamo
NPUHAOTIEHCHOCTb

NEeMEHMA MHOICECMBY,

- HaxoOumbv nepecevexue U
00beOUHECHUE MHOMCECME, 8
MoM Yucie npeocmasieHHbLX
epaguyecku HA  HUCTIOBOU
nPAMOU U HA KOOPOUHAMHOU
NJIOCKOCU,

- npogooums 00KA3amelbHbvle
paccyscoenus ons
000CHOBAHUL  UCMUHHOCTU
VMEep#COeHUII.

*3pecb WpagaoeseHaBaTb KOHKPETHSBE
BLIMONHATbL AeWCTBMUA B COOTBEeTCTBUU C onpepgenneHumem #u
npuMepHMM O HAT NS .

‘3pecbhb UHABKEEN EENEAEWMET b €M @S
C B O MCPTOBBEE VODEPHOUIC Y X [ € H UM ,a A@eie H U

er o

npupmepM DHWIKaHOMAT

CyWHemTbb, MNCNAOBHAATBET M



B nosceonesnoii srcuznu u npu
usyueHuu opyaux

npeomemos:
- UCnoab308amb yucnogvle
MHOJICECmBa Ha

KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU — NIOCKOCU
0Nl ONUCAHUSL  PEealbHbIX
npoyeccos u s18ieHull;

- Npo8ooumv 00KA3AMENbHbIE
paccyscoenus 8 CUumyayusx
NOBCEOHEBHOU  JHCUZHU, NPU
pewieHuu 3a0ay U3z Opyaux
npeomemos

Yy d i dzO
9" tc O

OmnepupoBatb Ha 0a30BOM YPOBHE TOHSATHSIMH:
LIEJIO€ YHCIIO, IeTMMOCTb YHCell, OObIKHOBEHHAs
Ipo0Ob, TEeCATUIHAS APO0b, pPallMOHATBHOE
4UCII0, NPUOIMKEHHOE 3HAUCHHUE YHUCIA, YaCTh,
JI0J1s1, OTHOILICHHE, TIPOIICHT, MTOBBIIIICHUE U
HNOHMKEHUE Ha 3aJJaHHOE YKCIIO IIPOLIEHTOB,
MacIirao;

OIIepUPOBATH Ha Ha30BOM YPOBHE MOHATUSAMHU:
Jorapudm gmucia, TPUrOHOMETpHYECKast
OKPYKHOCTb, IpaJlyCHasi Mepa yria, BeJIMYMHa
yIJIa, 3aJJaHHOI0 TOYKOW Ha
TPUTOHOMETPUUYECKON OKPYKHOCTH, CUHYC,
KOCHHYC, TAHT€HC U KOTaHTE€HC YTJIOB,
UMEIOIUX [TPOU3BOJIbHYIO BEIHUUHY;

BBITOJIHATH apU(PMETUIECKHIE ACUCTBUS C LEIBIMA
U pallMOHAJIbHBIMU YHCIIaMH,

BBITTOJIHATH HECJIOKHBIE TPe0Opa3oBaHus
YHCIIOBBIX BBIPAKEHHH, COJIEPKALINX CTEIEHU
YHCcell, JIN00 KOPHU U3 Yucell, TM00 JTorapu(pmsl
YHCelT;

CpaBHUBATh PAIlMOHAIBHBIE YUCIIA MEXKTY COOOH;

OLIEHUBATh U CPAaBHUBATH C pAllMOHAILHBIMU
YHCIIaMH 3HAYCHUS EITBIX CTENICHEW YHCell,
KOpHEH HaTypaJlbHOU CTENEeHH U3 YHCed,
JOTapu(pMOB YHCEN B IPOCTHIX CIIydasiX;

n300pakaTh TOUKAMU Ha YMCIIOBOI MPsIMOM 11eJIble
U paIioHaIbHBIC YNCIIa;

n300pakaTh TOUKAMHU HA YUCIOBOM MPsIMOH 1ieTIble
CTETICHU YHUCell, KOPHH HATYPaIbHOM CTENeHN
U3 YHCe, JIOrapu(Mbl yMce B IPOCTHIX
CIIy4asix;

BBINOJIHATH HECTIOXKHbIE TPe0Opa30BaHUs LENbIX U
JIPOOHO-paIIMOHAITBHBIX OYKBEHHBIX
BBIPAKEHHUI;

BBIpA)KaTh B MPOCTEHIIINX CITydasx U3 PaBEeHCTBA
OJIHY IIEPEMEHHYIO YEPE3 IPYTHUE;

BBIUUCIISATE B MIPOCTBIX CIYYasix 3HAUCHUS
YUCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,
OCYIIECTBIISISI HEOOXOIUMBIE TTOJICTAHOBKH U
npeoOpa3oBaHus;

C80600H0 onepuposamu
NOHAMUAMU: Yel0e YUCTLO,
0enuUMocmsv yucel,
00bIKHOBEHH AL OPOOb,
decsamuunas Opoow,
PAYUOHATbHOE YUCTLO,
NPUOIUINCEHHOE 3HAYEHUE
yucaa, 4acmo, 00,
omHoweHue, NPOYeHm,
no6bllueHUe U NOHUIICEHUE
HA 300AHHOE YUCTIO
npoyenmos, macumao,

NPUBOOUMb NPUMEPDL YUCET C
3A0AHHBIMU CEOUCTNEAMU
oenumMocmu;

onepuposamv NOHAMUSIMU.
Jo2apugm yucaa,
MpPUSOHOMEMPUYECKast
OKPYAHCHOCHb, PAOUAHHAS U
2padycHas mepa yeua,
BEIUYUHA Y2d, 3A0AHHO20
MouKoU Ha
MPUSOHOMEMPUHECKOLL
OKPYICHOCMU, CUHYC,
KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIOUIUX
NPOU3BOILHYIO BEIUYUHY),
yucia e u T,

8LINOIHAMb apupmemuieckue
Oelicmasusl, couemast yCmmuole
U NUCLMEHHbIE NPUEeMbl,
NpUMeHsis npu
Heobxooumocmu
BbIUUCTIUMETIbHbLE
ycmpoticmea;

HAxXo00ums 3HaA4eHUst KOPHs
HAMypanibHoU CMeneHu,
cmenenu ¢ payuoHAaIbHbIM
nokasamenem, io2apugpma,
UCNOIL3YS NpU




n300pakaTh CXeMaTUYECKU YroJl, BEITUYMHA
KOTOpOT0 BBIpak€Ha B Ipaaycax;

OLIEHUBATh 3HaKU CHHYCA, KOCUHYCAa, TAHI'€HCA,
KOTaHI'€HCA KOHKPETHBIX YIJIOB.

B nosceonesnoti srcuznu u npu uzyuenuu opyeux
VUEeOHbIX NPEOMEemOos:

BBITIOJTHSTH BBIYUCIICHUS TIPH PEIICHUU 3371249
MIPAKTUYECKOI0 XapaKkTepa,

BBITIONTHSATH MPAKTUYECKUE PACUETHI C
MCIIOJIb30BaHUEM IPU HEOOXOTUMOCTH
CIIPABOYHBIX MATEPUAIIOB M BBIYMCIUTEIBHBIX
YCTPOMCTB;

COOTHOCHUTH PEaTTbHBIC BEJTMYUHBI, XapaKTCPUCTUKU
00BEKTOB OKPYKAIOIIEro MUpPA € UX
KOHKPETHBIMHU YHCIIOBBIMU 3HAYCHUSIMH,

UCIOJIb30BAaTh METO/IbI OKPYTJICHUS, TPUOITHKEHUS
Y TIPUKHJIKY [IPU PEIICHUN TTPAKTHYCCKHUX 3a71a4
MOBCEIHEBHOM JKU3HU

Heobxooumocmu
sbluUCIUMENIbHBIE
ycmpoticmea;

NOb308AMbCSL OYEHKOU U
NPUKUOKOU npu
NPAKMUYECKUX paciemax,

nPo6OOUMb NO U36E€CMHBIM
Gopmynam u npasunram
npeobpazosanus OYKEEHHbIX
8bIPAdNCEHUL, BKIIOUAIOUUX
cmeneHu, KOpHU,
noeapughmol u
mpucoHoMempuiecKue
dyHryuu;

HAX0O0UMb 3HAYEHUS YUCLOBbIX U
OYKBEHHBIX GbIPANHCEHULI,
ocywecmensis Heobxooumbvie
NOOCMAHOBKU U
npeobpazosanusi,

- uU3z00padicamv cxemamuyecKu
Veon, BelUdUHd KOMOpPOo2o
8bIpadiceHa 8 2padycax uiu
paouanax;

- UCNOIB308aMb NPU peuleHul
3a0a4 mabauyHvlie 3HAYEeHUs.

MpUSOHOMEMPUYECKUX
@dyHKyuil yenos;

- GbINOJHAMb nepesoo
8eUUUHDI yena uz
PaouarHoll Mepbl 8

2paodycHy10 u 0OpamHo.

B noeceownesnou sxcusnu u npu
uzyyeHuu Opyeux yueOHwix
npeomemos:

8bINOIHAMb OCUCMBUSL C
YUCTIOBLIMU OAHHBIMU NPU
peuleHuu 3a0ay
NPAKmMu4ecKo2o xapakxmepa
U 3a0a4 U3 paziuyHsIx
obaacmeii 3Hanul,
UCnob3ysa npu
Heobxooumocmu
CHpagouHbie Mamepuanbl U
BLIYUCTUMENbHBLE
ycmpoucmea;

OYeHUBamv, CPaABHUBAMb U
UCNOIL3068aMb NPU PeUleHUU
NPAKMu4ecKux 3a0ay
YUCN08ble 3HAUEHUS
DeabHbIX 8ETUYUH,
KOHKpemHble YUCI08ble
xapakmepucmuxu 00vbeKkmos
OKpYHCaroOUieco Mupa
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Pemats nuHeliHble ypaBHEHUSI 1 HEPABEHCTBA,
KBaJIpaTHbIC YPAaBHCHUS,

pemiats orapupmMudeckue ypasHenus suaa 10g ,
(bx + ¢) = d u npocreiine HepaBeHCTBA BHIA
log a x <d;

peliath MmoKasarejibHbIe YPaBHCHHUS, BU/IA &
(rme d MOXKHO TIPE/ICTABUTH B BUJE CTEIICHU C
OCHOBaHHMEM @) U MPOCTEUIIINE HEPABEHCTBA
Buga a <d (rge d MOKHO IpENCTaBUTH B
BUJIC CTEIIEHU C OCHOBAHHEM a);.

bx+c: d

B nosceonesnoti srcuznu u npu uzyuenuu opyeux
npeomemos:

- COCTaBJIATh M pEIIaTh YPABHCHHUS M CHCTEMBI
YpaBHEHHU  TpPH  PEIICHUH  HECIOXKHBIX
NPaKTUYECKUX 3a/1a4

- Pewams PAayUOHATbHYLE,
noKa3amenbHble u
Jlo2apugmuyeckue
VPABHEHUsI U HepaseHcmed,
npocmetivuiue
UppayuoHaIbHble u
Mpu2oOHOMempuiecKue

VDABHEeHUsl, HepaseHcmea U
ux cucmembl;

UCNONL3068AMb MEMOObl
peuieHUs: yPasHeHUlL:
npusedeHue K Uy
«npouseedeHue pagHo HYI0»
UNU «4ACTNHOE PABHO HYIIOY,
3ameHa nepemeHHbIX,

UCNONb308aMb MEeMOoO
UHMEPBANO8 05 peuleHUs
HepaseHcma,

- ucnonv308amv epaguyeckull
Memoo 0151 NPUOIUNCEHHO20
pewieHuss  YpasHeHuil U

HEepagencme,

- uzobpasicams Ha
MPULOHOMEMPULECKOT
OKDYHCHOCIMU —~ MHOHCECMEO
pewienuil npocmetuux
MPULOHOMEMPUUECKUX

VPABHEHUll U HEPABEHCME,
- GbINOIHAMbL OmMOOp KOpHel
VPAGHEeHUUl  UIU  peuleHull

HepaseHcme 6
coomeemcecmeuu C
OONONHUMENbHBIMU
ycaosusimu u
OcPpAHUHYEHUAMU.

B nosceonesnoii srcusnu u npu
u3yueHuu opyaux yueOHuLx

npeomemos:
- cocmaeiamvs U pewams
ypaenenus, cucmemul

VPABHEHUll U HepaseHcmed
npu peuweHuu 3a0ad Opyeux
VueOHbIX NpeoMemos,

- UCNONb308aMb YPABHEHUS U

HepaseHcmaa ons
NOCMPOEHUs. U UCCLE008AHUS.
npocmeuuiux

mamemamuyeckux mooenetl
PeanbHblX  cumyayuil -
NPUKIAOHBIX 34044,

- yMemb UHMEPNPEMUPOBAMb
NOJYUeHHbI NpU  peuleHuu
YpaeHeHus, HepageHcmaa
UL cucmemvl pe3yibman,




oyeHusamv e2o
npagoonooodue 8
KOHmeKcme 3a0anHOU
peanvHou  cumyayuu  uiu
NPUKIAOHOU 3A0a4u

o >

o N

)

OmnepupoBath Ha 6a30BOM YPOBHE MOHSATUSIMHU:
3aBUCUMOCTh BEJIMYUH, (PYHKIIHS, apryMEHT U
3HaueHUe PYHKINH, 00JIacTh ONPEICICHUS U
MHOYECTBO 3HaueHUH QyHKIMH, TpapuK
3aBUCUMOCTH, TpaduK GYHKINHU, HYJIU YHKIUH,
IIPOMEKYTKH 3HaKOIIOCTOSIHCTBA, BO3pACTaHUE Ha
YHCIIOBOM ITPOMEXYTKE, YObIBAaHHE HA YHCIOBOM
IIPOMEKYTKE, HauOoJIbIlIee U HAaUMEHbLIee
3Ha4YeHHEe PYHKIUHU HA YACIOBOM IIPOMEKYTKE,
nepuoandeckas QyHKIHA, IEPUOL;

OIIepHpOBATH Ha 0a30BOM YpOBHE MOHATUSMU: TIPSMast
1 oOpaTHast IPONOPLMOHATIBHOCTh JIMHEHHa,
KBaJ[paTU4HAas, JorapupMuIecKas u
nokaszarenabHast QyHKIMH, TPUTOHOMETPUYECKHE
GyHKIIY;

pacrio3HaBaTh rpaMKu 3J€MEHTapHBIX (QYHKIUI:
psIMON U 00OpaTHOM NMPONOPLHMOHATIBHOCTH,
JIMHEWHOH, KBaIpaTUIHOM, JOrapu(hMHUIECKON U
MOKa3aTeIbHON (QYHKIUI, TPUTOHOMETPUIECKUX
GbyHKIMIT;

COOTHOCHTD T'paMKH 3JIEMEHTAPHBIX (DYHKITHIA:
IpsIMOi U 0OpaTHON MPONOPLUOHAIBHOCTH,
JMHEWHOW, KBaJAPATHYHOH, JTOTapU(PMUIECKON 1
[OKa3aTeabHON (QYHKIUI, TPUTOHOMETPUUYECKUX
¢byHkuuii ¢ popMynamu, KOTOPEIME OHH 33]JaHBI;

HaXOJUTh 110 rpaduKy NpUOIMKEHHO 3HAUEHUS
(GYHKINU B 33/1aHHBIX TOYKAX;

OTIpeNieNATh 1o rpaduKy cBOWCTBA PYHKIUU (HYIIH,
MIPOMEXYTKH 3HAKOMIOCTOSTHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HaOOJIbIINE U HAUMEHbIIIHNE
3HAYEHUS U T.I1.);

CTPOUTH 3CKM3 rpaduka GyHKINHU, YAOBIECTBOPSIOLIECH
MIPUBEICHHOMY HAa0OPY yCIOBHH (ITPOMEKYTKH
BO3pacTaHus / yObIBaHUS, 3HaUeHHE QYHKLIUU B
3aJ]aHHOW TOYKE, TOYKU IKCTPEMYMOB H T.II.).

B noeceonesnoti scuznu u npu uzyveHuu Opy2ux
npeomemos:

OTpeNeNATh o rpaduKaM CBONCTBA peaIbHbBIX
MIPOLIECCOB U 3aBUCUMOCTEN (HanbombIme u
HauMEHBIINE 3HAYEHUS, IPOMEKYTKH BO3PACTaHUS
1 yOBbIBaHMSI, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA U
T.1L.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON
MIPAKTUYECKON CUTYalu1

Onepuposams nouamMuamu.:
3a6UCUMOCb GETUYUH,
@yukyus, apeymenm u
3HaueHue QyHKyuu, ooaacmo
onpeoeneHus U MHOMCECME0
3HaweHutl pyHKyuu, epapux
3asucumocmu, epagux
dynxyuu, Hyau yHxyuu,
NPOMENCYMKU
3HAKONOCMOSHCMEA,
803pacmanue Ha YUci080M
npomedxcymke, yovieanue Ha
YUCTI080M NPOMEINCYMIKE,
Haubobuee u HauMeHblULee
3HayeHue hyHKyuu Ha
YUCTI08OM NPOMEIICYNIKE,
nepuoouyeckas QyHKyus,
nepuoo, YemHast U HeuemHdast
dyHryuu;

ONepupoBamb NOHAMUAMU:
npsamas u oopamuas
NPONOPYUOHATLHOCHID,
JIUHEHAs, K8AOpamuyHas,
noeapupmuyeckas u
NOKA3amenbHas YYHKYUU,

mpucoHoMempuiecKue
dynkyuu;
- onpedensimb 3HaYeHue

@yHKyuu  nO  3HAYEHUNO
apeymeHma npu paziuyHbix
cnocobax 3a0anust YyHKyuu,

- cmpoums epaghuxu
U3YUEHHBIX (OYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 8
npoOCmMeuuux cay4asax no
dopmyne nogedenue u
ceolicmea (yHKyutl,
Haxooums no epaghuxy
@dynkyuu Hauborvuiue u
HauMeHblue 3HaA4eHUs,

Cmpoums dCKu3 epapura
@yHryuu,
yooeriemeopsouel
npugedeHHoM)y HAbopy
Yenosutl (npomedxcymku
603pacmanus/yovleanus,
3HayeHue PyHKyuu 6
3a0aHHOU MOUKe, MOUKU
IKCMPEMYMO8, ACUMNIMOMb,
HYIU hyHKyuu u m.o.);




peuiams ypagHeHus,

npocmeuuiue Cucmembyl
VPaBHeHUll, UCNONIb3YL
ceolicmea YHKYuil u ux
epaghuxos.

B nosceomnesnoti scusznu u npu

uzyyeHuu Opyeux yueOHwix
npeomemos:

onpeoensms no epaguxam u
UCNONB3068aMb OJ1 PeuleHsl
NPUKTAOHBIX 3a0au
ceolicmea PeanbHbixX
npoyeccos u 3a8uUcumMocmet
(HaubobUUe U HauMeHbUIUe

3HAYeHus, NPOMENCYMKU
so3pacmanus U yObI8aAHUs
@yukyuu, NPOMENCYMKU
3HAKONOCMOAHCMEA,
acumMnmomul,  NEpuod  u
m.n.);

UHmMEpPNpemuposams

ceolicmea 8  KOHMeKcme
KOHKPEmHOU NpaKmuyeckou
cumyayuu,

onpedensimv no epaguxam
npocmetivuiue
Xapakmepucmuxu
nepuoouUyecKux npoyeccos 8
buonozuu, 9KOHOMUKE,
My3vIKe, paouocesazu u op.
(amnaumyoa, nepuoo u m.n.)
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OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSMHU:
pON3BO/IHAs (PYHKIIUH B TOUKE, KacaTesIbHas K
rpaduky QyHKIMHU, TPOU3BOIHAA DYHKIIUU;

OTIpeNieNATh 3HaYeHUe MPOU3BOAHOMN (PYHKIMH B TOUKE
10 U300paKEHUIO KacaTelbHOU K IrpaduKy,
IIPOBEACHHON B 3TOM TOUKE;

peliaTh HeCI0XKHbIE 337]a4l Ha IPUMEHEHUE CBSI3U
MEXy IPOMEKYTKaMU MOHOTOHHOCTH U TOYKaMU
sKkcTpeMyMa QYHKIUH, C OTHOW CTOPOHBI, U
IIPOMEXYTKAMH 3HAKOIIOCTOSIHCTBA U HYJISIMU
MIPOU3BOJIHOM 3TON (QYHKIIMU — C APYTOM.

B noeceonesnoti sHcuznu u npu uzyveHuu Opy2ux
npeomemos:

MOJIb3YACh TpadMKaMu, CPABHUBATh CKOPOCTHU
BO3pacTaHus (pOCTa, MOBBIILIEHNUS, YBEIUYEHUS U
T.I1.) UJIM CKOPOCTHU yOBIBaHMSI (MIafeHMUS,
CHIDKEHHMSI, yMEHBIIIEHUS U T.I1.) BEJIMYUH B
pealIbHBIX Ipolieccax;

COOTHOCHTD I'paMKi peasbHbIX MPOLECCOB U
3aBUCHUMOCTEH C UX ONMUCAHUSIMH, BKIIOYAIOIIUMU
XapaKTePUCTHKH CKOPOCTU U3MeHEeHHUs (ObICTpbIit
POCT, TUIaBHOE MIOHUKEHHE U T.11.);

Onepupoeamb NOHAMUAMU.

NpPOU3800HAS. PYHKYUU &
mouKe, KacamenbHas K

epaguxy ¢ynxyuu,
npouU3B00OHASE (DYHKYUU,

B6blUUCIAINb l’lpOM360()Hle

00HOUIEHA, MHO20YeHd,
K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL
dyHryui;

BbIUUCTAMb  NPOU3BOOHDbIE
9eMEHMAPHBIX DYHKYULL U
ux KOMOUHAyui, UCHONb3YS
CNpagoYHbIE MAMEPUATILL,
uccne008amsy 8 nPoCmenux
cyuasx @yuryuu Ha
MOHOMOHHOCMYb,  HAXOOUMb
Haubonvbuiue U HauMeHvlulUe
3HAUeHUs @ynxyuil,
cmpoumsp epaguku
MHO2OYNIEHO8 U NPOCMEUUX
PAYUOHATILHBIX — (PYHKYULL  C
UCNONb308AHUEM annapama




MCIIOJIb30BaTh TpaMKU peasbHbIX MPOLECCOB IS
pEIICHUs HECIOKHBIX MPUKIIAJHBIX 33/1a4, B TOM
YHClie ONpeaensis o rpaduKy CKOPOCTh XoAa
mporecca

mamemamudecKkoco aHalusa.

B noeceownesnoui scusnu u npu
uzyueHuy opyeux yueoHvIx
npeomemos:

pewams NPUKIAoHble 3a0adu u3
ouonocuu, usuxu, xumuu,
9KOHOMUKU U OpY2UX
npeomemos, Csa3aHHble C
uccneoosanuem
Xapaxkmepucmuk peanibHulx
npoyeccos, HaxoxHcoeHuem
HauOONLUUX U HAUMEHBULUX
3HaAueHUll, CKOpoCmu u
VCKOpeHUs U M.N.;

uUHmMepnpemuposamy
NOJYYeHHble pe3ylbmanivl
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OnepupoBath Ha 0a30BOM YPOBHE MOHSITHSIMHU:
4acTOTa U BEPOSITHOCTh COOBITHUS, CITydalHbIH
BBIOOD, OTIBITHI C PABHOBO3MOYKHBIMHU
3JIEMEHTaPHBIMU COOBITUSMU;

- BBIUMCIATH BEPOSTHOCTH COOBITUH Ha OCHOBE
[I0JICYETA YUCIIa UCXOOB.

B noeceownesnotl scusnu u npu uzyyenuu Opyeux
npeomemos:

OIICHUBATh U CPABHHUBATH B MPOCTHIX CITYJasX
BEPOSTHOCTH COOBITUI B peasTbHOU YKHU3HH;

YUTaTh, COTIOCTABIISITH, CDABHUBATD,
WHTEPIPETHUPOBATH B IIPOCTHIX CIy4asiX pealbHbIC
JaHHbBIC, PECTABICHHBIC B BUJIC TAOJIHII,
auarpamm, rpadukos

- Hmems npeocmagieHue o
OUCKDEMHbIX u
HEeNpepuleHbIX — CIYYAUHbBIX
BeNUYUHAX u
pacnpeoeneHusix, 0
He3a8UCUMOCMU  CTYYAUHbBIX
BENUYUH,

- umMembv npeocmasieHue o

MamemamuyecKkom
odcuoanuu  u  oucnepcuu
CYUAUHBIX BEUYUH,

- uMemb NpeocmasieHue o
HOPMAIbHOM pacnpeoenienuu
U  npumepax  HOPMAIbHO
PACNPeOeneHHbIX CAYYAUHbIX
BeNUYUH,

HOHUMAMb CYyMb 3aKOHA
Oonvbuux Yucen u
8b100POYHO20 Memooda
UzMepeHUst 6epOSIMHOCeElL;

umemsv npedcmasiexue 06
VCILOBHOU 8EPOSAMHOCMU U O
NOIHOU 8EPOSMHOCMU,
NPUMEHAMb UX 6 peuleHUU
3a0ay;

umems npedcmasienue o
BAIICHBIX YACIHBIX BUOAX
pacnpeoeneruti u
NPUMEHAMb UX 8 peuleHUU

3a0ay,

- umMemsb npeodcmasieHue o
Koppenayuu CIYYAUHbIX
BeNUYUH, 10) JUHEUHOU
pezpeccuu.

B noeceonesnoii scuznu u npu
uzyHeHuu Opyeux
npeomMemos.




BLIYUCTIAMb UTU OYEHUBAMD
8eposIMHOCIU  COOLIMULL 8
PeanvHOU HCU3HU,

8blOUpams nooxoosujue
Memoobl NpeocmasieHus Uu
00pabomKu OaHHbBIX;

yMemb peuiams HecCl0HCHbLE
3a0auu  Ha4  NpuUMeHeHue
3aKOHA OOALWUX YuUcel 8
coyuono2uu, CmMpaxosanuu,
30pasooxpaneHuu,
obecneuenuu Oezonacnocmu
HaceneHus 6 4pe38blualiHbIX

cumyayusx
U J € fif PemaTs HeclioxKHbIE TEKCTOBBIE 3a/1a4 PA3HBIX TUIIOB; Pewamos  3a0auu  pasmvix
So " j| - ananusuposarh yCIIOBHE 3a1a4u, npu munoe, 6 mom 4ucie 3a0ayu
L OH ¢  HeoOXOAMMOCTH CTPOMTH I €€ pELICHHsS NOBbIULEHHOT MPYOHOCIUL;

MaTeMaTHYECKYIO MOJIEIIb;

IIOHMMaTh W MCIOJb30BATh JJIS pEIIeHHs 3ajauu
nH(POPMAIIHIO, TTPEJICTABICHHYIO B BU/IE TEKCTOBOM
U CHMBOJIBHOM 3aIlMCH, CX€M, TalJuL, JUarpamm,
rpauKoOB, PUCYHKOB;

JeUCTBOBATh 110 AJITOPUTMY, COJEpKalleMycs B
YCJIOBHU 33/1a4H;
UCIIOJIb30BaTh  JIOTUYECKHE
pEelLIeHNH 3a/1a4H;

paboTaTh ¢ U30BITOYHBIMU YCIOBUSMU, BBIOMpAs U3
Bcell MH(OpMaLuu, JaHHbIE, HEOOXOIUMBIE IS
pellIeHus 3a/1auu;

OCYILLIECTBIIATh HECIOXKHBIA Iepedop BO3MOMKHBIX
pelieHui, BbIOMpas M3 HUX ONTHMaJbHOE IO
KpUTEpUSIM, C(HOPMYJIMPOBAHHBIM B YCIIOBHH;
aHAJIN3UPOBaTh U MHTEPIPETUPOBATH MOTYYCHHbIE
peleHust B KOHTEKCTe YCJIOBHS 3a/lauM, BHIOUPATh
pellieHus, He MPOTUBOPEYaIle KOHTEKCTY;

paccyXJIeHust TpHu

pemaTh 3aJla4r Ha pacu€T CTOUMOCTH ITOKYIIOK, YCJIIYT,

IOE3JI0K H T.IL.;

pelmiaTh HECIIOXKHBIC 3aa4U, CBA3aHHBIC C JOJICBBIM

y4acTUeM BO BJIAJICHUH (PUPMOIL, IpeAIPUATHEM,
HEJBUKUMOCTBIO;

pemaTh 3a/1a4 Ha IPOCThIE POLEHTHI (CHCTEMBbI

CKHMIOK, KOMI/ICCI/II/I) 1 Ha BBIYHUCIICHHUC CJIIOXKHBIX
IMPOLCHTOB B PAa3JIMYHbLIX CXEMaX BKJIA/IO0B,
KpCAUTOB U UIOTCK;

peliaTh IpakTHYeCKUe 3aauu, TpeOyrolne

MCTOJIb30BAaHUS OTPULIATETIBHBIX YHCENT: Ha
OTIpeJieNIeHUe TeMIIepaTyphl, Ha ONpeesieHIe
MIOJIOKEHMSI HAa BPEMEHHOH ocH (10 Hallel pbl U
mocJie), Ha ABIKEHHE JCHEKHBIX CPEIICTB
(mpuxoa/pacxon), Ha onpeaeeHue
II1yOUHBI/BBICOTHI U T.I1.;

HCIIOJI30BaTh MOHATHE MaciTada I HAXOXIACHUA

paCCTOSIHI/II\/II 1 JJIMH Ha KapTax, IjiaHax MECTHOCTH,
IJ1aHax HOMCH.ICHPIﬁ, BLIKpOfIKaX, npu pa60Te Ha
KOMITBIOTEPE U T.II.

evlOUpams ~ ONMUMATILHBLI
Memoo  peuwleHus  3a0avu,
paccmampusas — pasiudHvle
Memoowl,

cmpoums  M0Oelb  peuleHus

3a0auu, npoeooUms
0oKazameinbHble
paccyncoenus;

pewamsn 3a0ayu,
mpeobyrouue nepebopa
8apUAHMOos, npoeepKu
yenosut, svlbOopa
ONMUMATILHO2O
pesynbmama;
AHATU3UPOBATND u
UHMEPNPemupo8ams
pesyibmamvl 6 KOHMEKCme
VCA08UsL 3a0ayu, 6blOUPaAmv
pewienus, He
npomugopedauyue
KOHMeKCmy;

nepesooums Npu peulenuu

3a0auu  uHopmayuro  u3
00HOU hopmbl 8 Opyeyio,
UCNONbL3YA npu
Heobxooumocmu cxemul,
maoauywl, epaghuxu,
ouazpammul;

B nosceonesnoii srcuznu u npu

uzyyeHuu opyeux
npeomemos:

pewamn npakmuyecKue
3a0a4u u 3a0aqu u3z opyeux
npeomemos




B noseceonesnotl scusnu u npu u3yHeHuu Opyeux
npeomemos:

- pemlaTh  HECJOXKHBIE  MPAKTUYECKUE  3aadyH,
BO3HHKAIOIINE B CUTYAIUAX OBCETHEBHOM KHU3HU

| OnepupoBath Ha 6a30BOM YpOBHE MOHATUSMH: TOUKA,

npsimMasi, MJI0CKOCTh B IPOCTPAHCTBE,
NapajieIbHOCTh U MEPIEeHANKYISIPHOCTD MPSMBIX
M TIJIOCKOCTEH;

n300paXkaTh nU3ydaembie GUTYpHI OT PYKHU U C
MIPUMEHEHHUEM MTPOCTHIX YEPTEIKHBIX
WHCTPYMEHTOB;

nenath (BBIHOCHBIE) ITIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYpP: BHJ CBEPXY, COOKY,
CHH3Y;

U3BJIEKATh WH(POPMAIIHIO O IPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX UTypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

npuMeHsTh Teopemy [ludaropa npu BeruncieHnn
JJIEMEHTOB CTEPEOMETPUIECKUX (uryp;

HAXOJHUTh 0OBEMBI U TIOMIAIN TOBEPXHOCTEH
MPOCTEUIINX MHOTOTPAHHUKOB C TPUMEHEHHEM
opmyu;

pacro3HaBaTh OCHOBHBIC BU/IbI TEJI BpameHust (KOHYC,
nuIuHap, cepa u map);

HAXOJUTh 0OBEMBI U IIJIONIATN TIOBEPXHOCTEH
MPOCTEHIINX MHOTOTPAHHUKOB U TeIl BPAILlEHUs C
MIPUMEHEHHEM (DOPMYIL.

B noeceownesnotl scusnu u npu uzyyeHuu Opyeux
npeomemos:

COOTHOCHUTH a0CTPAKTHBIC TEOMETPUUCSCKUE TIOHITUS U
(akThI ¢ pealbHBIMH KU3HEHHBIMH 00bEKTaMHU U
CUTYaIUSIMU;

HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
TEOMETPHUYECKUX (PUTYP JUTS PEIICHUS THTIOBBIX
3a/1a4 MPaKTUYECKOTO COACPIKAHMUS,;

COOTHOCHTb ITONIAN TOBEPXHOCTEN TEJT OAMHAKOBOM
(hOpMBI pa3TUYHOTO pa3Mepa;

COOTHOCHUTH 00OBEMBI COCY/IOB OJIMHAKOBOH (POPMBI
Pa3IMYHOTO pa3Mepa;

OIICHUBATh (POPMY IIPABHIIEHOTO MHOTOTPAHHUKA
MOCIIe CIHIIOB, CPE30B U T.I1. (OMPEIeNsITh
KOJIMYECTBO BEPIIHNH, pedep v rpaHel MoTydeHHBIX
MHOTOTPaHHUKOB)

Onepuposams nousmuamu.:
MouKa, npsamas, nioCKOCMb
6 npocmpaucmae,
napaiieibHOCmy U
nepneHOUKYIAPHOCb
NPAMBIX U NIOCKOCMEU;
NpUMeHAmMb 0/ peuleHus 3a0ay
2eomempuieckue haxmol,
ecnu ycio8usi npuMeHeHus:
3a0aHbl 8 A6HOU (hopme;
peuwams 3a0a4u Ha HAX0HCOeHUe
2e0MeMPUYECKUX BETUUUH NO
006pazyam uiu aneopumMam;
oenamu (8bIHOCHbBIE) NIOCKUE
uepmedsicu U3 puUCyHKos
00vbeMHbIX uyp, 6 mom
yucie pucogams U0 c8epxy,
cOOKY, cmpoums ceyenus
MHO202PAHHUKOB,
uzeneKamo,
UHMEPNpemuposams u
npeobpazoevieams
ungopmayuro o
2eomempuieckux ueypax,
npeoCcmasieHHyI0 Ha
uepmesicax,
NpUMEHSMb 2eoMempuiecKue
gaxmwl 0115 pewtenus 3a0ad,
8 MOM yucie
NPeOnonazaruux HeCKOJIbKO
Wazos peuleHus;
ONUCHIBAMb 63AUMHOE
pacnonodicenue nPAmMbIx u
njiockocmeti 8
npocmpancmee;
Gopmyruposams ceolicmea u
NpU3HaKu gueyp;
O00KA3bIBAMb 2e0MempUdecKue
VMBepHCOeHUS,
enadems CMaHOaApmMHoOU
Kraccuguxayuet
NPOCMPAHCMBEHHBIX ucyp
(nupamuowl, npuzmul,
napanneienuneovl),
HAxoo0ums 06vembl U niIowaou
nogepxHocmeii
2eoMempuyecKux mei ¢
npumenenuem Gopmyn;
BbIYUCTIAMND PACCOSAHUSA U Y2ilbl
6 npocmpancmee.




B noeceownesnoui sxcusnu u npu
uzyuenuu opyeux
npeomemos:

UCNONIL3068aAMb CEOUCMEA
2eomempudeckux ueyp ons
peuieHus 3a0ay
NPAKMUYECcKo2o xapakxmepa
u 3a0au uz opyeux oonacmetl
3HaHUUl

OnepupoBarh Ha 0a30BOM YpOBHE TIOHSTHEM
JIEKapTOBBI KOOPJIMHATHI B TPOCTPAHCTBE;
HaXOJUTh  KOOPAMHATHl  BEpPIIMH  Kyb0a U
MPSIMOYTOJIBHOTO MapajuieyenuIe/ia

- Onepuposameb  nowamMuaAMU
0ekapmogvl KOOPOUHAMbL 8
npocmpatncmeae, eexmop,
MOOYIb 8eKMOPA, PABEHCMBO
8EKMOPO8, KOOPOUHAMbL
gekmopa, — yeon — Mexucoy
8eKmopamiu, cKanspHoe
npousseoeHue 8eKMOpo8,
KOJLIUHEapHble 8eKMOpbl;

- Haxooumov paccmosnue
mexcoy  08yMs  MOYKAMU,
cymmy 8eKMOpPO8 u
npousseoeHue 6eKmopa Ha
yucro, yeorn MedHCOY
s8eKmopamu, cKanapHoe
npouseedeHue,
PAcKIaovleams  6eKMop no
08yM HEKOLIUHEeAPHbIM
sexmopam;

- 3a0asamv NIOCKOCMb
VpasHeHuem 6 O0eKapmogsoll
cucmeme KOOpoOuHam,

- pewams npocmetiwiue
3a0aqu 66edeHUemM
BEKMOPHO20 basuca

R Mls g
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OnuceiBaTh OTAEIbHBIE BBIIAIOIINECS PE3YIbTATHI,
IIOJIyYEHHBIE B XOJE pa3BUTUS MaTEMaTUKM Kak
HayKH;

3HaTh MPHUMEPHI MAaTEMAaTUYECKUX OTKPBITUH U MX
aBTOPOB B CBSI3M C OTEYECTBEHHOM M BCEMHMPHOM
HUCTOPHUEH;

ITIOHMMATh POJIb MAaTEMATHUKU B pa3BuTuu Poccun

- IIpeocmasnamo 8KIA0
BbLOAIOWUXC MATNEMATNUKOE
6 paseumue Mamemamuxy u
UHBIX HAYYHBIX obaacmel,

- NOHUMAaMb POy
mMamemMamuxkyu 8 paseumuu
Poccuu

[ it
HT
BOIs §
BOIs-g
¢d

[IpuMeHATh W3BECTHBIE METOABI IIPH PELICHUH
CTaHJAPTHBIX MaTEMaTUYECKUX 3a7a4;
3aMedaTb M XapaKTepu3oBaTb MaTEMaTUYECKHE

3aKOHOMEPHOCTH B OKpY>Karoleun
JICUCTBUTEIIBHOCTH,
MIPUBOJIUTH MIPUMEPHI MaTeMaTUYECKHUX

3aKOHOMEPHOCTE B MpHUpoAe, B TOM 4YHUCIIE
XapaKTepU3yIOIIUX KpacoTy M  COBEPLIEHCTBO
OKpY’KaIoIllero MUpa U Mpou3BeCHUN HCKYCCTBa

- Ucnonwvzosame OCHOBHbLE
Memoobl  00KA3amelbCmed,
npo8ooUmMs
00KA3amelbCmeo u
BbINOIHAMb ONPOBEPAHCEHUE,

- npumeHsImo OCHOBHbLE
Memoobl peuterus
Mamemamuyeckux 3a0au,

- HA OCHO8E MAMEMAMUYECKUX
3aKOHOMepHOCmell 8
npupooe Xapakxmepuzo8ams
Kpacomy u Co8epuieHcmeo
OKpyJicaioweco  mupa  u
npou3ee0eHUll UCKYCCmed;




- npumeHsImo npocmetiuiue
npozpammiuslie cpedcmea u
91eKMPOHHO-
KOMMYHUKAYUOHHbLE
cucmemvl  npu  peuteHuu
Mamemamuqeckux 3a0ay

Conep:kanue y4eOHOr0 nmpeamera, Kypca.

10 kaace

OcHoBHas 6a3oBas nporpaMmma

AJireOpa M HaAYAJIa aHATHU3A

IloBTOpEHME.

Pemenue 3a1a4 ¢ MCNOJIb30BAHHEM CBOMCTB YHCEJ U CHCTEM CUMCJICHUS, AeJIMMOCTH, 10J1eH 1
yacTei, NIPOLEHTOB, MoaYy.Jel ynces. Pemenne 3a1a4 ¢ HCIOJIb30BAHMEM CBOMCTB cTelneHel 1
KOPHeill, MHOrO4JIEHOB, TMpeo0pa3oBaHMili MHOINOWIEHOB MW  JPOOHO-PANHMOHAIBHBIX
BbIPaKEHH M.

Pemenue 3aga4 ¢ HCIOJIb30BAHUEM IPAlyCHOM Mepbl yria. Moay/ib YHC/Ia M ero CBOMCTBA.
Pemienne 3a1a4 Ha JBUJKeHHE U COBMECTHYI0 PadoTy € MOMOIIbIO JIMHEHHBIX M KBAPATHBIX
YPaBHeHHII M WX cucTeM. Pemenue 3aga4 ¢ mMOMOIIbK YHCJIOBBIX HEPABEHCTB H CHCTEM
HEePaBeHCTB C 0/IHOI NepeMeHHOM, ¢ IPUMeHeHHeM M300paKeHHs YN CJI0BbIX IPOMEKYTKOB.
Pemienue 3a1a4 ¢ MCHOJIb30BAaHUEM YMCJIOBbIX (yHKHuil M ux rpadguxos. Mcnosb3oBanue
cBoiicTB M  rpagukoB  JIMHEHHBIX M  KBaJApaTH4YHbIX  QyHKHui, oOpaTHOI
NPONOPUMOHAIBHOCTH W (PyHKIUM

y=vx
HEPaBEHCTB.

Tpuronomerpuyeckasi OKpPY:KHOCTb, tcOH d OdzdzO V. Cugycic Locunycs aa@renc,
C 5 Is O dzeéipputafibHoro yriia. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO H CJIeICTBHS
U3 Hero. 3HAaYeHHsl TPUroHOMeTpuyeckux Gpynkumii aias yraos 0, 30, 45, 60, 90, 180,

0P PP

270-( 6 4 3 2 pagp. Astedgzdzr  fydztsy j dzd W s te d b tzbizig B2 Is to f 5 Jof
ftcdoj HJ ded Vv, W s ted3lz dzf Ho B2 detsets Oteclzdzd dzlsO. .

Hymnm ¢@yHKoum, npoMe:xxXyTrKH 3HAKONOCTOSAHCTBA, MOHOTOHHOCTb. HamOoubmee wun
HauMeHbllee 3HavyeHue ¢yHkuuu. [lepuonnmueckue ¢QyHkuuu. YeTrHOCTH M HEYETHOCTH

bynkmmii. & dztsy dzf | WEkdzSydd.

Tpuronomerpuyeckue QyHKIUU y=CoSx,y =SinX.y 3G 5 dze uyq:@tgx. CpoiicTBa n
rpa¢puKku TPUrOHOMETPUYECKUX (PYHKIUIA.

ApPKKOCHHYC, AapKCHHYC, apkraHrenc umcaa. ¢ t6GC € ts5ls Odze j dzfifIpocngithiimeiz©
TPHTOHOMETPHUYECKHEe ypaBHeHUs1. PemieHne TPUroHOMeTPHYECKHX yPaBHEHHIA.

[BcOkjlz stcdesdzsdsj stedyujMSdj %ekdSydd, do Mmet2fls
Stcdesdesdz stedud MSdm dzj 6O0 J dziso .

[ jlstsH ddalsjtcoOdztso Hdzv toj N jdedWw dzj tcOQo j dzfilso .

ltcj sBtcOL 59 Odzd W GOV dStse WlkdS yd?2: MHe G 9 HIBI
My Olsd 4 , Slstc Oy J dzd § tstdsHigfsdp@|ldsde’ d&  dassn j$2s. JteOWdyd M¢
bicOodzj dzd?2 d dzjtcOo jdzfflsa. viOods dedv, MmdMmlsj " Lk
IIponsBonnasi ¢pynkuuu B Touke. KacarenbHasa k rpadpuky ¢pynknmu. I'eomerpuyeckuii u
¢usnyeckuii cMbicai npou3BoaHoii. IlpousBoanbie 3j1eMeHTapHbIX (yHkuuii. 1 tc @ azO
HdWW jtej dzydtetse Odzed v .

l ssteOvY ftesdL 9 5H dzOW Jd 6B dudimMcd?2 d wWdLd
ITonsitue o HempepbIBHbIX (yHkuusx. Touykm 3kcTpeMyma (MakCMMyMa M MHHHMYMa).
HccienoBanue 3jieMeHTAPHBIX PYHKUIMA HA TOYKH IKCTPEeMyMa, HandoJIbllIee 1 HAUMEeHbIee

I'paduyeckoe pemeHue ypaBHeHMH WU



3HaYeHHe ¢ MOMOIIbI TpousBoaHoil. 1} tsMistcts j dzd J ClcOWdE tso W kz dz€
ftoesdL otbicdpdsd daj dedj] ftetsdL otsHdes?2 ftod tojh jdedd L OH
I'eomerpust

IToBTOpenune. Pemenne 3aga4 ¢ npuMeHeHHeM CBOMCTB (GUIYpP Ha INUIOCKOCTH. 3agadyu Ha
JA0Ka3aTeJIbCTBO M INOCTPOeHHe KOHTpnpumepoB. HMcmosib3oBaHue B 3aJadyax NpocTedmmmx
JOTHYeCKHUX NpaBuwi. PemeHme 3aga4 ¢ HCNOJAb30BaHHEM TeOpeM O TPeyroJbHHUKAX,
COOTHOUIEHUIT B NPSAMOYIOJbHBIX  TPEYroJbHUKAX,  (AKTOB,  CBSI3aHHBIX €
yeTbIpexyroJbHuUKaMu. Pemenue 3aga4 ¢ uHCHoJb30BaHMEM (PAKTOB, CBSI3AHHBIX C
OoKpy:kHOocTsIMH. Pelenne 3aiauy Ha uU3MepeHHs] HA IJIOCKOCTH, BbIYHMCJIEHHE [JIUH H
miomaneid.{ J " jdzdj LOHOY M fosBEsh: & o jClststetso d Ctsts
Harnsignasi crepeomerpusi. @urypbl U UX n3o00paxenus (kKy0, nupamuia, npuzma). [ fjdzts o dz' J
fsdwIsdw Mmlisj toj tsd3J Is tc edenmsh kyGada Tefrpaspa.mils o O.

Touka, npsiMasi ¥ IVIOCKOCTH B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHUHU U CJIeACTBUS M3 HHUX.
B3aumMHoe pacnosioskeHue NPSMbIX U IJIOCKOCTel B mpocTpancTie. IlapaijiesbHOCTh NPAMBIX

U IUIOCKOCTell B mpocTtpaHcTBe. M300paieHue mpocTeHIMX NPOCTPAHCTBEHHBIX (Uryp Ha
IJIOCKOCTH.

Paccrosinnst Mmexny purypamMmu B NpoCcTpPaHCTBeE.

Yrubl B ipocTpanctBe. [lepneHIMKYISIPHOCTD NPSAMBIX U IIJIOCKOCTEH.

IIpoexuus ¢purypsl Ha miaockocThb. IIpu3HaKku nepneHAUKYJISIPHOCTH NPAMBIX H IUIOCKOCTeHl

B npocTpancTBe. Teopema o Tpex nepneHInKyJasIpax.

Mmuororpannnku. Ilapanaesenunen. CsoiicTBa NPSIMOYIOJbHOIO MNapaJjllesenuiena.
Teopema Iludaropa B mpocrpancrse. Ilpmsma u nupamuna. IlpaBuabHas nupamuna un
npaBuwjibHas npu3ma. [llpamas nupamuaa. JjieMeHTHI IPU3MBbI M THPAMU/IBI.

BeruunciieHne 3J1eMeHTOB IPOCTPAHCTBEHHBIX (puryp (pedpa, 1MaroHaJu, yribl).

I[nomaab NOBEPXHOCTH NMPABWJIBHON MUPAMUABI M PSAMOIl NPU3MBI.

rodyjdedw o ftesMmilstceOdzmlise § : f OtcOdzdzj dz! dz" 2 f j to
Slsdzsmdlsy dz' des  dzsmMSC sMiIsd, f cotstesIs. o 82 Milse
tcjhjdzadd L OHOY.

BepositTHocTh M cTaTHcTHKA. PadoTa ¢ taHHBIMU

IloBTOpenue. Pemenue 3a7ay Ha TadJM4YHOe M Trpaduyeckoe MNpeacTaBjieHUe TaAHHBIX.
Hcnonb3oBaHue CBOMCTB U XapaKTEePUCTHK YMCIOBBIX HA0OPOB: CpeJIHUX, HAMOO/IbIIEr0 M
HauMeHbInero 3uavenus, pasmaxa, H d MY j. M d dzedJ L OHOY dzO B tej HJ
9 J sV Isdzsmlis d s dejdded 4 19 tesW Isdzsmis § 2 9 sfrilsO.
Ldzj d3j dels Otedz” 3 dMrtsHOB]. t(Jhjddj LOHOY M 1§t
LOHOY &0 orf ydmdzj dzd 4 9 JtetswWisdzsls j 2 dzj L O9 d M d
fdztsy § ded™v o jtetsy BgeAfl§ j 2L OHOY M §tod GPdkj dadj &5 HE
9 JsWilsdzsmisj 2, Wtz dz® 1 J todzlz dzdzd .

J dzts
© H

11 kaacc

OcHoBHas 0a3oBas nporpamma

AJjre0pa ¥ HayaJia aHAIN3A

IHoBTOpEHME.

CremneHb ¢ 1eiicTBUTEJbHBIM NOKAa3aTeJIeM, cBoiicTBa creneHu. [Ipocreiimme nmoka3arenbHbIe
ypaBHeHHUs M HepaBeHcTBa. IlokasaTenbHas pyHKIUA U ee CBOCTBA U rpauK.

Jlorapu¢pm uncia, cBoiictBa Jorapupma. decsaruunblii qorapupm. Yy d mdzts j . | Ol kzte
dzts ¢ O tc HpkodpazoBanue Jorapudmuveckux Boipaxkenuii. Jlorapudpmuueckne ypaBHeHust

U HepaBeHcTBAa. Jlorapudpmuueckas GpyHKuus U ee CBOMCTBA U rpaduxk.

CrenenHasi pyHKIHA U ee cBoiicTBa U rpaduk. UppannonanbHble ypaBHEHHS.

[ ilsBH ddzlsj tco Odzseo HddzW tej M jdzdw dzj tOo j dzilse .

] eOWdud M dJ BB IstSHT ted h § ded W ZtwcOo dzj dzd 2 d dz,
dzj 5 Oo j dzfjlse, MBH ey ONdn 6] dd dedelz® § 5H L dzOC 5¢f
g4 dMmilsj d3" fsCOLO] d dgr m, d dztf & @B ) ¥ 5dzQ iz Sz ~ ZtcOo
f sCOL Olsj dz! dg" =, IZse OdW d3d ud MSdm dzj 6Oo0 j dzilse .
lLOdddets tsBtcOIsde § WkdzCydd. JtweOWded oL Oddwdets ts8B
VicOodej dzdV, MdMmisj 3" EZtOodzj dzd?2 M § OtcOMBJ Istetsds.




IlepBooOpa3znasi. } j tco stsBtcOL dz" J L dzj oz dzls Otcdz" n dzQyd?2.
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I'eomerpus

IloBTOpEHME.

Tesa BpaleHusi: UWJIHHAP, KOHYC, cpepa U map. OCHOBHBbIE CBOIICTBA MPSIMOI0 KPYroBOro
IHMJIHHAPA, IPSIMOT0 KPYroporo konyca. Mzoopaskenue Tejl BpaleHus HA MJIOCKOCTH.

1 toj HINIsOo dzj dzd 4 tsB md ud dedetsds € tsdzz g , M4 ud ded v
fotsntsHWN ] yjtjL ojtehddlz), Mmjyujddy yddzddztec
Md yd dedw " OO. [ OL ss5jdtzlN®©O yqddzd dzHtc© d €
ltesMisj2hdj StBBddzOydd BhtsetscteOdzdzd Stso d Isjdz o
IInomanbs MoBepXHOCTH NPSIMOr0 KPYroBoro HWJIMHAPA, NMPAMOro KPYroBoro KOHyca W

mapa.

ITonsitue 06 00beme. O0beM MUpPaMHUABI M KOHYCA, IPU3MbI U HMJINHAPA. O0beM mapa.

] sHtsB dz" | Is | dz@Qizfm ¢ o Gfoximiigisitc Mexkay miomaasiMu MOBEPXHOCTE W
00beMaMHu MOJ00HBIX TeJI.

BexTopbl U KOOpAUHATHI B pocTpaHcTBe. CyMMa BEeKTOPOB, YMHOKeHHE BEKTOPa HA YHCJIO,

yron wmexay BekTopamu. KojimHeapHble W KOMIUIaHApHBIE BeKTopbl. o & O dzW to dzts
ftesdLoJHJdzdJ 9 J ¢ Istis@usdzts ) J wigdEte j aROC Iststc© 5 Iste ¢
94 G5t Os. s COdVWtcdesy ftesdqLojHjdzd] o CIlststesa 9
Gjhjdgdd LOHOY &0 dZOSGYHj dd ] ©OMMstY ded?2, H dd d
VicQo dzgj dzdJ H dzsmMEBsMIsd o HtesMmMistcOdzinlse j A 5odgOdrEz] Az
9" Yydmdzj dedw wOmMmlsswdedw iy HE Issycodd o ftesmists

BepositHocTh M cTaTucTHKa. PaboTa ¢ taHHBIMH

IloBTOpEHME.

Vidzts 0 dzOW 9 | sty Gedafsdgis ¢ .z dBdzsy j dzgd W o j tetsW s datsfyls j
9 JteVWIsdztsmis (.

(AL bdy j MEEUO2 A o G @ d df i Ol 00) a2 i
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SAdHOdd) q  wdhyjendy  mldd  MdEu02d 7 o dd
) d dets B3 O @Mdetsj] Hig dzj dedJ d Jets Mo ts2Mmis

1dftejteroder | MdzeyO©2der j 9 J dzd yd dz" . 1tsdelso[J s f
tOMmY ted HJ dzj ded J .

1 sCOLOjdz dets] twOMftejHjdzjdedj, jets fOOdjIster .
1 sdgv Isd § s destc B3O dz! detsd3 tOMY tcj Hj dzj dzd d . ] Ote OB
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TemaTHueckoe IJIAHUPOBAHHE ¢ YKA3aHUEM KOJIUYECTBA YaCoB

HA OCBOCHHE KAXKIO0M TeMBblI.

No Tema ypoka Coneprkanue. Hara
ypoka
1 solbstej dedj BBISY dzEGIQIGRD Y (
1 IToBTOpenue. Pemenue ypaBuenuii | Pemienue 3ajad ¢ MUCHOJIb30BAHUEM CBOMCTB YHCEN U
CHCTEM CYHCICHHS, ASIUMOCTH, HOJCH M dacTei,
2 HOBTOpeHI/Ie. Penienue HEPABEHCTB IIPOLCHTOB, MOI[yneﬁ yycell. Pemenue 3aga4y C
UCTIOJIb30BAaHUEM MPEeoOpa3oBaHUil MHOTOUICHOB U
3 ToBTopenue. Pemenne TeKCTOBbIX | APOOHO-PALMOHANBHBIX BRIPAKCHHIA.
3anayu Pemenue 3a7a4 Ha JBM)KEHUE M COBMECTHYIO paboTy
C TOMOIIBIO JTUHEHHBIX U KBaJPATHBIX YpaBHEHUU U
ux cucreM. PemieHue 3amgay ¢ MOMOIIBIO YHCIOBBIX
HEPaBEHCTB M CHUCTEM HEPaBEHCTB C  OJHOMI
NEPEeMEHHOH, ¢  NpUMEHEHHEM  HM300paKeHHS
YHCIOBBIX MPOMEXKYTKOB.
Pemienne 3amad  Cc  HCIOIB30BAaHMEM  YHCIIOBBIX
byHKIMI 1 UX TpaduKOB.
4 A/IMHHUCTPATHBHAS KOHTPOJIbHAS
padora. Tema «Bxoanas
JANATHOCTHKA»
y dfdzs o dz y ¢ 4O ff Do )y
5) Onpenenenne uncnoBoid GyHkiuu. | Oyaknuu. OOIacTh oOmpeAeNieHUuss W MHOXECTBO
CniocoOblI 3a/1aHUs YHCTIOBOM 3HaueHuil. I'papuk pynkuuu. [locrpoenue rpadukon
byHKIIUU (GyHKIMH, 3alaHHBIX PA3JIMYHBIMU CLIOCOOAMHU.
6 Onpenenenue yncinoBoii GpyHkuuu. | PemieHme 3agad ¢ UCIONB30BaHUEM  YHCIIOBBIX
Crioco0bI 3a/1aHUsT YHCITIOBON GbyHKIUH 1 ux rpadukos. Mcrnoib30BaHUe CBOMCTB U
byHKIIMN rpadMKOB JMHEMHBIX W KBaJApPAaTUYHBIX (DYHKIUH,
7 O6uactpb omnpezenieHust 1 00J1acTh . y= \/;
SHaueHus hyHKIHH 00paTHOM NMPONOPLHUOHAIBHOCTH U q?yHKupm .
3 MOHOTORHOCTB H OTPAHHUCHHOCTD I'paduueckoe pemieHue ypaBHEHMH M HEpPaBEHCTB.
dysxis. YeTHOCTS hyHKINH Hynu ¢yHKOMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
9 HanGonbiiee 1 HANMOHBIIC MOHOTOHHOCTb. ~ HauOomnpinee ¥ HauMeHblIee
3HAYCHHs DYHKIHH 3HAYCHHE quHKuI/m. [lepuoanueckue (QyHKIUU U
10 Teprocckue (yHKIN HalMEHbIINN niepuo/l. UeTHbIe 1 HeYeTHbIE (PYHKILINU.
11 OO6patHas QyHKIMS
12 I"'padux 0OpaTHON QYHKIIUU
13 Oo6patHas ¢pynkmnms. O6macTs
OIpeJieNIeHus M CBOICTRA.
vicdetsdas a3y Isted yd MSE digs e )z dz$ yd d 26
14 UucnoBas okpykHOCTb. JlnivHa ayru | Paguannas  mepa  yriia,  TpUTOHOMETpHUECKas
OKPY)KHOCTH. OKpPYXKHOCTh. TpuroHoMeTpuieckne (QyHKIUH dYucel
15 YucnoBast OKpY>KHOCTb. U YIJIOB.
16 YucnoBast OKpYKHOCTb Ha
KOOPJMHATHOM IIOCKOCTH.
17 YucnoBast OKpYKHOCTb Ha

KOOPJMHATHOM TIOCKOCTH.




18

Koopaunatsl Touek 4ncnoBon

OKPY>KHOCTH.
19 KonTpoubnas padora Ne 1
1o TemMe CuHyc, KOCHHYC, TAHI€HC, KOTaHI€HC 4YHCIA.
«YucaoBass QyHKIHA» Pannannas mepa yrina. @opmyJsibl IPUBEICHHUS.
20 Tpuronomerpuyeckue GbyHKINN YHCIOBOTO
CuHYC U KOCHHYC. apryMeHTa.
OcHOBHBIE TPUTOHOMETPUUYECKHE TOXK/ECTBA.
2]_ CBOﬁCTBa CHHyca u KOCI/IHyca_ q)OpMy.HBI HpI/IBel[eHI/ISI JUIA apryMeHTa B pa;[HaHax n
rpajaycax.
22 TaHreHc v KoTaHIreHcC.
23 CBolicTBa TaHT€HCa M KOTaHI€HCA.
24 Tpuronomerpuueckue GyHKIIUN
YHCIIOBOTO apTyMEHTAa.
25 Tpuronomerpudeckne GyHKINU
YHCIOBOTO apryMEHTa.
26 Tpuronomerpuieckne GyHKINU
YIJI0BOT'O apryMeHTa.
27 OCHOBHBIE TPUTOHOMETPUYECKUE
ToxkaecTBa. GopMyIibl IpUBEACHUS
JUIS QpTYMEHTA B pajJiiaHax.
28 OCHOBHBIE TPUTOHOMETPUYECKHE
ToxkaecTBa. GopmMyIIbl MPUBEACHUS
JUIs apryMEHTa B Ipajlycax.
29 Kontpoabnas padora Ne2
1o Teme « Tpuronomerpuueckue
byHKuun»
30 OyHKIHSA
Y = sin X, e€ CBOHCTBA H rpaguK. Tpuronomerpudeckue GbyHKIMK YHCIIOBOTO
31 , ‘DyHKupA y=CcosSX y=sinXx y=tgx y=ctgXx
y = sin X, e€ cBoiicTBa U rpaduk. | dPTYMEHTA ’ ’ ' 5
32 DYHKIUA y = COS X, 68 CBOHCTBA 1 O6J‘IaCTI>V ompeNieJieHusT W MHOXECTBO 3HAUYCHUM
rpaduk. (byHKVHHH‘
33 DyHKIWHS Y = COS X, €8 CBOHCTBA H CBOI/IClea U rpapuku TPHTOHOMETPHECKHX
rpacuk. ¢ynkuuii.  [leproanyHOCTD, OCHOBHOH  MEpHOA.
34 TlepuoMHarOCTb hyHKIHH [TIpeoOpa3oBanust  rpadguxkoB  (GyHKUMH:  CIBUT,
y=sin X,y = cos X YMHOXCHHE HA WHCIIO, OTPAKCHUE OTHOCHTENLHO
35 Tloctpocnre rpaduKa hyHKIAK KOOPJIMHATHBIX OCEHt. I'paduueckue MeTobI perieHns
ITapajuienapHBbIN IEPEHOC. YPABHCHIH 1 HCPABCHCTB.

36 HOCT}I])ZGEIP?(S)T); zaf%z;)xum [IpeoOpazoBanus  rpaduxoB  (GYHKIMH:  CIBH,
37 Dy y = tgx YMHOXKEHHE Ha HHCIO, OTPaKEHHE OTHOCHTENLHO
ChoiictBa (hyHKIMK 1 o TpadHX. KOOPJWHATHBIX OCEH, MapasuIebHbIA MepeHoC.

38 OyHKIHMA Y = ctgX,
CpoiicTBa (hyHKIIMHU U €€ TpaduK.
39 | KonrpoJbHasi pagora Ne 3 mo Teme

« CBoiicTBa
TPUTOHOMETPUHYECKUX (PYHKLHID)




stedesdesdid Isted yd MS quio fiadeQ o dzj dzd v (10
40 Apkkocunyc. Pemenue ypapHenust | Bzaumuno oOpatneie ¢ynknuun. ['paduxu B3auMHO
cost=a 00paTHBIX byHKIN. OO6parHsbie
41 Apkcunyc. Pemenue ypaBHeHUs TPpUTOHOMETpHUYecKHe  (PyHKUMH, UX  IJIaBHbIE
sin t=a. 3HAYCHUS, CBOMCTBa u rpadukH.
Tpuronomerpuueckue  ypaBHeHus.  OmHOpPOAHBIE
42 Pemenue ypaBHeHui TPUTOHOMETPUYECKUE YpaBHEHUS. Pemenne
cost=a,sin t=a. MPOCTEHIINX TPUTOHOMETPUUECKIX HEPABEHCTB.
43 ApKTaHI'€HC, apKKOTaHI'€HC.
Pemienue ypaBuenuii tg X =a u
ctgx=a
44 [Ipocreiime TPUrOHOMETPUIECKHE
ypaBHEHHS
45 [Ipocreiine TPUrOHOMETPUYECKUE
HEpaBEHCTBA
46 Tpuronomerpuieckrue ypaBHEHUSI.
JIBa OCHOBHBIX METOJIa PEIICHUS
TPUTOHOMETPHUYECKUX YPaBHEHUH.
47 Pemenre TpuroHoMeTpHUECKUX
YPaBHEHUI METOJIOM 3aMEHBI
MEPEMEHHOIN 1 METO/IOM Pa3NioKeHUs
Ha MHOXKUTEIIN
48 OnHOpOIHBIE TPUTOHOMETPUUECKHE
ypaBHEHHSL.
49 | KonrpoabHasi padora Ne 4 o teme
«Tpuronomerpuueckue
YPABHEHHD)
] .o 5B tc O Lstcod@dedigs dzd Isted yd MSE d 8 OH) tcOY § dzd 2
50 CuHyC ¥ KOCHHYC CYMMBI U ®opMyIbl IPUBEICHHUS, CIIOKEHHS
pa3HOCTH apTYMEHTOB TPUTOHOMETPHUYECKUX (QYHKINH, POPMYIIBI TBOWHOTO
51 CuHyC ¥ KOCHHYC CYMMBI U U TIOJIOBUHHOTO aprymeHnTa. @opmysibl MOHMKEHUS
Pa3HOCTH apryMEHTOB crenieHu. [Ipeobpa3zoBaHne CyMMBbl, pa3HOCTH B
52 CHHYC U KOCHHYC CYMMBI U IPOU3BEACHNE TPUTOHOMETPUUECKUX (DYHKITHIA.
Pa3HOCTH apryMEHTOB [Tpeobpa3zoBanue Npou3BEICHUI
53 CHHYC U KOCUHYC CyMMEI U TPUTOHOMETPUUYECKUX (YHKLUN B CYMMBI.
pa3sHOCTHU apTyMEHTOB Hpeo6pa3OBaHI/1e BBIPpAXKCHUA
54 TaHreHC CyMMBI M Pa3HOCTH Mertobl penieHust TPUrOHOMETPUYECKUX YpaBHEHUH.
apryMeHTOB OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH.
55 TanreHc cyMMBbl U pa3HOCTH
apryMeHTOB
56 ®opMyITel ABOWHOTO apryMeHTa
57 @®opmyIbl ABOMHOIO apryMeHTa
58 @DopmyJbl ABOMHOTIO apryMeHTa
59 [TpeoOpazoBaHne CyMMBI
TPUTOHOMETPUUYECKUX (QYHKIUH B
IPOM3BEICHUSI.
60 [TpeoOpa3oBaHue CyMMBbI

TPUTOHOMETPUUECKUX (PYHKIIHH B
IIPOU3BEICHUS.




61

[IpeoOpazoBanme CyMMBI
TPUTOHOMETPUUYECKUX (DYHKUIUHN B
IPOM3BEICHUSI.

62 [IpeobpazoBanue Mpou3BeICHUN
TPUTOHOMETPUUECKUX (QYHKIIUI B
CYMMBI
63 [IpeobpaszoBanue Mpon3BeACHUI
TPUTOHOMETPUUYECKUX (YHKINHN B
CYMMBI
64 KonTposbHasi padora Ne 5 mo teme
«IIpeobpazoBanue
TPUTOHOMETPHYECKUX
BbIPa:KeHUIN»
JtesdL otsHAdZOW ( 31 yoOfg)
65 Onpenenenue 4uciIOBOU [Tonstue mnpenena ¢yHknuu B TOouke. [loHsATHe
M0CTIeIOBATEIBHOCTH, CTIOCOOBI npenena (QyHKIUH B OECKOHEYHOCTH. ACHMHOTOTHI
3a/1aHMS. rpaduka Gyakmuu. CpaBHeHHEe OECKOHEYHO MAJIbIX U
OeckoneyHo Oonpmmx. HempepbIBHOCTh  (HYyHKIHH.
66 YucnoBbIe NOCIEA0BATEIILHOCTH U CroiicTBa HCIIPCPBIBHBIX (GyHKLUH. Teopema
UX CBOMCTBA.. Beiepriurpacca.
67 Cymma 6eckoHeqHOH Huddepentmpyemocts  dyHkuun.  IpoussonHast
TeOMETPUUECKOH MPOTPECCHH ¢bynkuun B Touke. KacatenpHas k rpaguky QyHKIUU.
68 CyMMa 6eCKOHEUHOI ['eomeTpuyeckuit u buznueckuit CMBICTT
Fe€OMETPHUUCCKOH POrPECCHH. npousBoaHON. [IpumMeHeHne nmpou3BOAHON B (U3HKE.
69 penen Gpyaxuuu. [penen pynxuun | 1IPOU3BOIHEIC  3IEMEHTAPHEIX ¢byukuii. [IpaBuna
Ha OECKOHEYHOCTHU nGepeHINPOBAHHSL.
70 Tpenen Gpynkuun. [pesen GyHKIHM Touku »skcTpeMyma (MakCUMyMa H MHUHUMYMa).
B TOUKE HccnenoBanue 3jieMEHTapHbIX (YHKIUH Ha TOYKHU
71 Tpenen gynkimum. [pupammenue AKCTpEMyMa, Han6onbmef Y HauMeEHbIIIee 3HaYCHHE C
aprymenrta. Ilpupaienne pynkiuy. | TOMOLIBIO  TPOH3BOAHOM. [Toctpoerne rpaduKos
72 Orpe/iesiene MPOH3BOIHOIL. byHKIHM ¢ _IOMOLIBIO  POU3BOHBIX. [Ipumenenue
3a/1auH, PHBOJAIIME K MOHsTHI0 | IPOM3BOTHON TpH  pEIIEeHUH  3aad. Haxoxnenne
HPOM3BOJIHOI HKCTPEMYMOB (PYHKIMI HECKOIBKUX [EPEMEHHBIX.
73 Onpesicente TPOM3BOHOL. [Tpumenenue TpU  pellCHMH  3a7ad  CBOHCTB
TeoMeTpHUECKHii CMBICT apudMeTHuecKo u TEOMETPUMECKOH  IPOrpeccu,
MIPOW3BOJHOIL, CYMMHPOBAHHS OecKoHeuHOU cxomsIencs
74 Brruncnenue npons3BOaHbIX. TCOMCTPHHICCKOU POTpECCHH.
®opmyiel quddepeHIMpoBaHus
75 Boluncnenne npou3BOIHbIX.
[IpaBuia quddepeHnnpoBanus
76 Brranciienue npon3BOAHBIX.
ITpaBuna quddepeHpoBanus
77 Brruncnenue npon3BoHbIX.
HuddepenunpoBanue GyHKINH,
3aBUCSAIIEH OT JIMHEHHOM.
78 | KonrpoabHasi pagora Ne 6 mo Teme
« OnpeneJsieHue NPOU3BOIHOIN»
79 YpaBHeHHE KacaTebHOU K TpapuKy
(GyHKIHU.
80 YpaBHeHHE KacaTelbHOU K TpapuKy

GyHKIHU.




81

[Ipumenenne npou3BOHOM ISt
UCCIIeIOBaHUN (DYHKIIMU Ha
MOHOTOHHOCTH ¥ DKCTPEMYMBI

82

[IpuMeHeHne Npou3BOJHON IS
UCCIIeI0BaHUN (DYHKIIMU Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

83

[Ipumenenue npou3BOIHOMN IS
uccienoBanuii pyHKIUK Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBbI

84

[Toctpoenue rpadukoB GpyHKIIHIA

85

[Toctpoenue rpadukoB GpyHKIIHIA

86

[Toctpoenne rpadukoB GpyHKIIHIA

87

KonTpoabHasi padora Ne7 mo teme
«IIpumMeHeHHe NPOU3BOIHOM K
HCCJIeIOBAHNK0 (PYHKIMID)

88

[IpuMeHeHne MpON3BOIHOM IS
OTBICKaHMs HauOOJIBIIErO U
HaVMEHBIIIETO 3HAYCHUN
HenpepbIBHON (GYHKLUHU HA
IIPOMEXKYTKE

89

[IpuMeHeHne TPOU3BOTHON JJIst
OTBICKaHMS HAMOOJIBIIErO 1
HalMEHBIIETO 3HAYCHUHN
HEeNpepbIBHON (PYHKIINU HA
MIPOMEXKYTKE

90

[IpuMeHeHne NpON3BOIHOM IS
OTBICKaHMs HauOOJIBIIETO U
HaVMEHBIIIETO 3HAYCHUN
HenpepbIBHON (GYHKLIUHU HA
MIPOMEXKYTKE

91

3&,[[8.‘11/1 Ha OTBICKaHN€E HanOOJIBIINX
1 HANMEHBIINX 3HAYCHHUI BEIUINH

92

3&,[[8.‘11/1 Ha OTBICKaHN€E HanOOJIBIINX
1 HANMEHBIINX 3HAYCHHI BEIUNINH

93

3&,[[8.‘11/1 Ha OTBICKaHN€E HanOOJIBIINX
1 HANMEHBIIINX 3HAYCHHI BEIUNINH

94

95

IIpomMe:xxyTOoUYHasi HUTOrOBas
arrecrauus. I'ogoBas
KOHTPOJIbHas1 padoTa

Rissectssslsfc] dzdJ ( 7 yofmtse )

96

IToBTopenue. [locTpoenue
rpaduKoB QyHKIHI ¢
UCIIOJIb30BaHNEM Peo0pa30BaHUi

[TocTpoenue rpagukoB QPyHKIHI C HCTIOIB30BaHUEM
npeoOpa3oBaHUiA

97

IToBTOpenue. Pemenue
TPUTOHOMETPUYECKUX YPABHEHHU

98

IToBTOpenue. Pemenue
TPUTOHOMETPUYECKUX HEPABEHCTB.

99

[ToBTopenwue. [IpeobpazoBanue
TPUTOHOMETPHUECKUX BBIPAKEHUIN

DopmyIsl IIPUBEICHNUS, CIIOKEHUS
TPUTOHOMETPHUECKUX (QYHKIUH, (POPMYJIbI JBOMHOTO
W ToJoBUHHOro aprymenrta. IIpeoOpa3oBanue
CYMMBI, pa3HOCTH B MIpOU3BECHNE
TPUTOHOMETPUYECKHX  (YHKUMH, H  HAOOOPOT.
Tpuronomerpryeckue ypaBHEHHUSI.




100

[ToBTOpenue. [Ipumenenne
HpOI/IBBOI[HOfI JJId TIOCTPOCHU A

Pemenne TpUroHOMETpPUUYECKUX HEPABEHCTB.

rpauKoB
101 [ToBTOpenue. Pemenue 3a1a4 Ha
ONITUMU3ALHIO Toukn »sKkcTpemMyMa (MakcCUMymMa W MHMHHUMYMA).
HccnenoBanue sieMEHTApHBIX (YHKUUH Ha TOYKH
9KCTpeMyMa, HanOoJIblllee U HAaUMEHbILIIee 3HaUCHUE C
noMoIbplo  mpou3BoaHoi. Iloctpoenune rpadukoB
(GyHKLHMH C TOMOIIBIO TPOU3BOIHBIX
102 [ToBTOpenue. Pemenue 3a1a4 Ha
ONTUMU3ALMIO
I'eometpust
No Tema ypoxka Conepxanue. Hara
ypoKa
] ZOo 10O Odzdzj dz' dzsfls! W d3" » d f dzsmC smls |

§1. IlapamienbHOCTh NPSAMBIX, IPSIMOM U TNIOCKOCTH

1

[Ipenmer crepeomeTpum.
OCHOBHbBIE IOHATHUS U AKCUOMBI
CTEPEOMETPUHU.

OCHOBHBIE TIOHSTHS TEOMETPUHU B IPOCTPAHCTBE.
AKCHOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.
TToustie 00 akcmoMaTnueckoM Metone. Harmsnuas

CJ'IGI[CTBI/IH U3 akcuoM. Perienue
3aaad.

crepeomertpus. [Ipusma, napamienenunen,
nMpamua, TeTpa’ip.

AKCHOMEI, CJIEACTBUS U3 aKCHOM.
Pemenue 3amay.

[TapannenbHble NpsiMBbIE B
npocrpanctse. [lapamiensHOCT
TPEX NPSIMBIX.

Teopembl 0 mapaIeIbHOCTH MPSMBIX U MIIOCKOCTEH
B IipocTpanctie. [lapamiensHoe MpoekTUpOBaHUE U
nzobpaxenue Guryp. Ckpemmparommecs npsMbie B

[TapamiensHOCTE IPSIMO U
IJIOCKOCTH.

MPOCTPAHCTBE. YTOJ MEKYy HUMH. MeToabl
HAXOXIEHHUS PACCTOSIHUNA MEXKITY

Pemenue 3agad mo reme
«[TapamnenbHOCTB NMPSAMBIX,
IPSIMOM M TUNIOCKOCTH

CKpemmBarommMucs npsameiMu. [loctpoenne ceuenuii
MHOT'OI'PAaHHUKOB METOIOM CieoB. LleHTpansHOe
npoektupoBanue. [loctpoenune ceuennit

B3anMHOE pacnionokeHue npsiMbIX
B IIPOCTPAHCTBE.
CkpenBaroniyecst npsiMple

MHOT'OTpaHHUKOB METOAOM HpOGKI_II/Iﬁ.

VYTIuIBI ¢ COHANPABIEHHBIMU
CTOpPOHaMH. YTOJ MEXAY
IPSIMBIMHU.

Pemenne 3ana4 mo reme
«B3anmHoe pacrosiokeHue MpsiMbIX
B ipocTpaHcTBe». KoHTponbHAs
pabota Ne8 (20 MuHyT)

10

[TapannenpHbIE MITOCKOCTH.
[Ipu3Hak napamieabHOCTH IBYX
TIJIOCKOCTEH.

11

Terpasap. [lapannenenunen.
CBolCTBa I'paHeil U AUAroHaJIeH.

12

Pemenue 3agau no reme «Terpasdap
Y NapaJuieenune

13

KonTtponbHas padora Ne 9 o teme
«TapannenbHOCTh NPSMBIX U
IIJIOCKOCTEN




I nasa 2. Ilepnenouxynaprocms npsamolx u naockocmetl (11 uacos)

14 [lepnenqukynsipHbIe TIPSIMBIE B [lepnenqukynsipHbie MPSIMBIE B TPOCTPAHCTBE.
MIPOCTPAHCTBE [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOK U

15 [Ipu3Hak nepneH MKy pHOCTH mockocTu. Teopema o Tpéx neprneHAuKyIspax.
PsIMOM M IJIOCKOCTH PaccrosiHMe OT TOUKM 10 TUIOCKOCTH.

16 Teopema o npsiMoi, Yros Mexay IpsMOH U IUIOCKOCTBIO.
HEPIICHIUKYJIIPHOU TIIOCKOCTH. JByrpanubiii yroi. [lepneHauKkynsipHbie MIOCKOCTH.

17 Paccrosinue ot Touku 10 [Ipu3Hak nepneHIuKyJIIPHOCTH ABYX INIOCKOCTEM.
I10CKOCTH. Teopema o Tpéx [IpsimoyTrobHBIN NTapasuieenune].
NEePHEHANKYIISIPaAX.

18 PaccrosiHue ot TOYKH 10
I0cKoCTH. Teopema o TpEx
NEePIEHANKYIISPAX.

19 Yron Mmexay npsaMoi u
MJIOCKOCTBIO.

20 JIByrpaHHBIN yro.

[IepnieHquKyIspHBIE IIJIOCKOCTH.
[Ipu3Hak nepneHauKyISIPHOCTH
JIBYX INIOCKOCTEH.

21 JIByrpaHHbIi yrod.
[TepnienquKyIsIpHBIC TIIIOCKOCTH.
[Ipu3Hak nepneHaAuKyISIPHOCTH
JIBYX INIOCKOCTEH.

22 [IpsiMoyrobpHBIN apasuieIenune

23 Pemienue 3agau mo teme

« JIByrpaHHsIii yro.
[TepnieHIUKYISIPHOCTD MPSMBIX U
TJIOCKOCTEMN»

24 KonTtponpsHas padora NelO o teme
«llepneHIUKYIAPHOCTh NPSIMBIX U
IIJIOCKOCTEN»

I'nasa 3..Mnozozpannuku (1 uwacos)

25 [loHATHE MHOTOTrpaHHUKA [IpaBunbHBIE MHOTOTpaHHUKU. [Ipu3Mma.

26 [Tpusma Inomans 60xoBOM [Tapannenenunen. ColicTBa nmapasuienenumesa.
ITIOBEPXHOCTHU IPU3MBI. [IpsimoyronpHBI Mapauienenumesn. Teopema Ditnepa.

27 IMupamuna. IpaBunbHas nupamua. | Haknonnsie npusmel. Ilupamuaa. Buasl nupamu.

28 ITromiaab MOBEPXHOCTH. DneMeHTHI TPaBWIHbHOM nupaMuibl. [lupamuas ¢

29 ITn01ma1b MOBEPXHOCTH. PaBHOHAKJIOHHBIMU peOpamMu U TpaHsIMHU, UX

30 CumMeTpHs B MPOCTPAHCTBE. OCHOBHBIC cBo¥cTBa. Il0IIaM1 MOBEPXHOCTEH
[TonsiTHE TPaBUIIBLHOTO MHOT'OTPaHHUKOB.

MHOTOI'PAHHHKA.

31 KonTponabnas padora Nell o reme
«MHOrorpaHHUKN»

Iloemopenue (3 uaca )

32 [ToBTopenue. I1apamienbHOCTD U [TapannenpbHOCT MIIOCKOCTER U
MEePIEHANKYISIPHOCTD MPSIMBIX U MEePIEHIUKYISIPHOCTD TIJIOCKOCTEH, MPSIMON 1
MIJIOCKOCTEH. MJIOCKOCTH. PaccTosiHne Mex 1y napaniebHbIMUA

33 [ToBTopenwue. [TapayebHOCTL U I0cKoCTsIMU. TeopeMa o TpeX MepIeHIUKYIIsApax.
NEePHEHANKYISIPHOCTD MPSAMBIX U [lepnenauKkynsp ¥ HAKJIOHHAS. YTOJ MEXIY MPSAMON
TIJIOCKOCTEH. Y TI0CKOCTHRIO. [IpaBumibHas mpusma.

34 IToBTOpeHne. MHOTOTpaHHUKH [Tapannenenunen. bokoBas v mojgHas TOBEPXHOCTU

MIPU3MBI, TUPAMUIBIL.




TemaTuyeckoe nuianuposanue 11 kiaace

TemaTnveckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJIHYECTBA YaCoB
HA 0CBOEHHE KaKI0M TeMBbI.

Noypok Tema ypoxka O0s3aTeNbHBIE MUHUMYM Hara
a coJiepykaHusi 00pa3oBaHUs
IHoBTOpeHue 4u.
1 | IloBropenue. Tpuronomerpudeckue Tpuronomerpudyeckue GyHKIUH,
byHKINN UX CBOMCTBA U rpauku
2 | [loBropenme.  Tpuronomerpuueckue PemeHuss TPUTOHOMETPHUUECKHUX
ypaBHEHUSA YpaBHEHUM.
3 [ToBTOpenue. [IponsBoaHas [IpousBognbie OCHOBHBIX
HIIEMEHTAPHBIX (QYHKIUH.
4 [ToBTOpEHME. [Ipumenenue | [IlpumeHeHue MNPOU3ZBOAHOM K
IIPOU3BOIHOM UCCIeIOBaHNI0  (QyHKUMH  H
MIOCTPOCHUIO TPAPHKOB.
5 Bxoanas koHTpoJbHas paboTta
Crenenu u kopHu. Crenennbie pynkuuu 19 u.
6 [TonsiTre KOpHS N-CTETIEHU U3 Kopens crenenu n>1.
JNIEUCTBUTEIILHOIO YHCIIa
7 [TonsiTre KOpHS N-CTETIEHU U3 Kopenb crenenu n>1.
JNIEUCTBUTEIILHOIO YHCIIa
8 DOyHKIUKA y=1/%, UX CBONCTBA U Ob6nactb OIpeeIIeHUs u
rpaduku MHO>KECTBO 3HAUYCHUH (HYHKITUH.
9 DOyHKIMKA y=1/%, UX CBONCTBA U CaolicTBa byHKIM:
rpaduku MOHOTOHHOCTb, ~ YE€THOCTb U
HEYETHOCTb, MEePUOJUYHOCTbD,
OTrPaHUYEHHOCTb.
10 CaoiicTBa KOpHSI N-CTENEHU Kopens crenenn n>1 wu ero
CBOMCTBA.
11 CaolicTBa KOpHA N-CTENEHU Kopenp cremenn n>1 wu ero
CBOMCTBA.
12 CaoiicTBa KOpHSA N-CTENEHU Kopenp crememn n>1 u ero
CBOMCTBA.
13 [IpeoOpa3zoBanue BbIpaxkeHuil, | [IpeoOpa3zoBanus BBIpAXEHU,
COJIEPIKAIIMX PATUKAIIBI BKJIIOYAIOIIUX  apupMeTHYeCKHe
ornepanuu, a TaKXke OIepaluu
BO3BEJICHUS B CTEIICHb
14 [IpeoOpa3zoBanue BbIpaxkeHuil, | [IpeoOpazoBanus BBIpAXXEHU,
COJIEPIKAIIMX PaIUKAIIBI BKJIIOYAIOIIUX  apupMeTHYEeCKHe
ornepanuu, a TaKXke OoIepalun
BO3BEJICHUS B CTEIICHD
15 [TpeobpazoBanue BbIpakeHuit, | CTerneHb c parMoHAIbHBIM
COJIEpIKAIIMX PaIUKAIIBI IIOKAa3aTeJIeM U €€ CBOMCTBA.
Kopenp crememn n>1 wu ero
CBOMCTBA.
16 Konrponbnas pabora Nel. Tema «KopHu n -
CTCIICHU»
17 O6o6menne moHATHS O Mokaszarene | CreneHb C  paluOHAIBHBIM
CTETEeHH. MIOKAa3aTeJIeM U €€ CBOWCTBA.
18 [lonatue  cremenn ¢ moObM | CTeneHb c paloHaIbHBIM

palliOHAJIbHBIM IMOKA3aTCJIEM

OKa3aTeJIEM U €€ CBOUCTBA.
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ITonsarue CTENEHU C JIFOOBIM

pallMOHAJIbHBIM IMOKA3aTCJICM

CreneHb c palMOHATIBHBIM
MOKAa3aTeJIeM U €€ CBOMCTBA.

20 Crenennbie QyHKINHU, UX TpapuKu Crenennas byHKIHS c
HATypaJbHBIM IIOKa3aTelieM, ee
CBOHMCTBA M rpaduK.

21 Crenennble (yHKINHU, UX Tpaduku Crenennas GbyHKUIMSA c
palMOHAIBHBIM TIOKa3aTeJIeM, ee
CBOICTBA U rpaduK.

22 Crenennsle GyHKIUHU, UX TpaduKU Bepmuxanvuvlie u eopusonmanvhbie

acuMnmomol 2paghuxos.

IHoka3zarenbHas u Jorapupmuyeckass GyHkuuu 26 4.

23 [TokazarensHast Qynkuus, ee rpaduk | [lokasarenbHas byHKIUSA
U CBOMCTBa (9KCIIOHEHTa), ee CBoiicTBa U
rpaduk.
24 [TokazarensHast QyHkuus, ee rpaduk | [lokasarenbHas pyHKIMs
U CBOMCTBa (9KCIIOHEHTA), ee CBOMCTBA U
rpaduxk.
25 [TokazarenbHblE ypaBHEHUS. Pemenue MOKa3aTebHBIX
Merto ypaBHUBaHHUs IOKa3aTEIEN. ypaBHEHUU
26 [TokazarenpHble ypaBHeHHs. Meton | Pemenne moka3aTeabHBIX
BBEJICHUS HOBOM IePEMEHHO. YpaBHEHUH.
27 IToka3zaTenbHbIe HEpABEHCTBA Pemenue [I0Ka3aTEeJIbHBIX
HEPaBEHCTB
28 IToka3zaTenbHblEe HEPABEHCTBA Pemenue IOKa3aTelbHbIX
HEPaBEHCTB
29 IToka3zaTenbHbIE HEPABEHCTBA Pemenue IIOKa3aTelbHbIX
HEPaBEHCTB
30 Kontponbnas pabora Ne2. Tema
«[lokazarenpHas QyHKIUS»
31 ITonsarue norapugpma Jlorapupm  umcna.  OcCHOBHOE
J0Tapu(MHUECKOE TOXKIECTBO.
32 ITonsarue norapugpma Jlorapupm  umcna.  OcCHOBHOE
J0Tapu(MHUECKOE TOXKIECTBO.
33 Jlorapupmuueckass ~ ¢ynkuus, ee | Jlorapudpmudeckas ¢yHkuus, ee
CBOMCTBa U rpauK CBOIICTBa U rpaduk.
34 Jlorapupmuueckass ~ ¢ynkuus, ee | Jlorapudpmudeckas ¢yHkuus, ee
CBOMCTBa U rpaduK CBOIICTBa U rpaduk.
35 CgoiicTBa sorapugmos. Jlorapupm Jlorapudm MIPOU3BEICHNUS,
IIPOU3BECHNUS, YACTHOTO. YaCTHOT'O, CTENIECHH.
36 CroiictBa morapugpmos. Jlorapudwm | Jlorapupm MIPOU3BEACHNS,
CTETIEHH. YaCcTHOIO, CTENEHHU; IMepexoi K
HOBOMY OCHOBAHHIO.
37 CaoiictBa norapudmos. [ecsatuunbiii | JlecaTnynplii M HaTypaJbHBIN
jorapu@m. Jorapu@msl, YHUCIIO €.
38 Jlorapudmuueckue ypaBHEHHS Pemenne JorapupMUUECKUX
YpaBHEHUU.
39 Pemenue norapupmuueckux | Perenue JorapupMHUUECKUX
YpaBHEHHU METOJIOM | YPaBHEHMII.
MOTEHIIMPOBAHUSI.
40 Pemenne norapugmuueckux | Pemenue JaorapupMUUEcKux
YPaBHEHUN METOJOM BBEICHUSA HOBOU | YPaBHEHHUM.

IIEPEMEHHOM.
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Konrponbaas pabora Ne 3. Tema
«Jlorapudmuueckas pyHKIU

42 JlorapudMuueckre HepaBeHCTBA Pemenue JoTapu(PMUIECKUX
HEPaBEHCTB.
43 JlorapudMuueckre HepaBeHCTBA Pemenue Jorapu(PMUIECKUX
HEPaBEHCTB.
44 [lepexoa kK HOBOMY OCHOBaHHIO [Tepexon kK HOBOMY OCHOBaHHIO.
45 IIepexox kK HOBOMY OCHOBAaHHIO Ilepexo Kk HOBOMY OCHOBAHHIO.
46 HuddepennupoBanne nokaszarenbHoi | [IpousBonHbIe OCHOBHBIX
1 jJorapudMudeckon GyHKITIU AJIEeMEHTApHBIX (QYHKITUH.
47 HuddepenunpoBanue nokaszarenbHoil | [IpousBogHbie OCHOBHBIX
1 jJorapuMuuecKon GpyHKIUn AJIEeMEHTApHBIX (QYHKITUH.
48 KonrponsHass pabGora Ne4. Tema

«[TokazarenpHas U gorapudmMuuecKas
GYHKITINY

IlepBooGpa3nas u nuaterpas 10 4.

49 [TepBooOpaznas ITepBooOpasnas. IlepooOpasHbie
DIIEMEHTAPHBIX (QYHKINH.

50 [IpaBuna orpickanus nepBooOpasHbiX. | [lepBooOpaznas. IlepBooOpas3Hbie
DIIEMEHTAPHBIX (QYHKINH.

51 Heonpenenenubiii mHTErpaj ITepBooOpasnas. IlepBooOpasHbie
DIIEMEHTAPHBIX (QYHKINH.

52 3amaun, TPUBOIAIINE K TOHSATHUIO [Tnomane KPUBOJIMHEHHOM

OTIpEICIEHHOT0 UHTErpaia Tparenum. [TonsiTne 00
OTpe/IeIECHHOM HHTErpaje
53 [Tonsitue onpenenennoro uurerpana. | [lnomans KPHUBOJIMHEWHOU
Tparneuuy. [Tonsitue 00
OTIPENICTICHHOM WHTETpaje

54 OrnpeneneHHbIN UHTErpall. ®opmyna Herotona-JleitOHuna.
®opmyna Herotona-JleiOHuna.

55 HaxoxaeHnue miomany miockux [Tpumepsl PUMEHEHUS
¢buryp c nomMoIIbIo ONpeaeaIeHHOro UHTErpaia B buznke u
MHTETpaja. TE€OMETPHH.

56 Onpenenennblii uurerpan. Pemenue | [Ipumepst PUMEHEHUS
3ajau. WHTETpaa B duznke u

TE€OMETPHH.

57 Onpenenennslii uaterpan. Pemenue | [Ipumepsr MPUMEHEHUS

3a/1a4. WHTErpaja B ¢dusnke u
I€OMETPHH.
58 KonTponbHas padota Ne5. Tema

«IlepBooOpa3Has U MHTErpay»

JJIeMeHTbI TEOPHH BEPOSITHOCTE U MAaTeMaTHYeCKOM cTaTucTUKM 13 4.

59 Cratuctrueckas 00paboTKa JaHHBIX DNleMeHTapHbIe u CIIOKHEIC
coObITHsI. BeposITHOCTB.

60 CraTtuctuueckas 00pabOTKa JaHHBIX PaccmoTpenue CIIy4acB u
BEPOATHOCTH CYMMBI
HECOBMECTHBIX COOBITHH,
BEPOSATHOCTH ITPOTUBOIIOIOKHOIO
COOBITHSI.

61 [Ipocreiiire BEpOSITHOCTHBIE 3a/1a4u Ilonamue o0  Hezasucumocmu

cobwbimuil.




62 [Ipocreiimme BEpOSTHOCTHBIE 3a1a4l Houasmue o  Hezasucumocmu

cobbimuii.

63 [Ipocreiimme BEpOSTHOCTHBIE 3a1a4l Houasmue o  Hezasucumocmu

cobbimuii.

64 CoueTanus U pa3MeIIeHUs llonsmue o  Hezasucumocmu

cobbimuii.
65 Coyeranus U pasmMenIeHUs Beposmnocms u
cmamucmuyecKkas yacmoma
HACMynJienust COObIMusL.

66 CodyeraHus 1 pasMeLICHHs Beposamnocmy u
cmamucmudecKkas yacmoma
HacmynjieHus coobimusl.

67 ®dopmyna 6unoma HetoToHa Beposamnocms u
cmamucmuyecKkas yacmoma
HAcMynJienust COObIMusL.

68 ®opmyna 6unoma HetoToHa Tabmunoe u rpaduyeckoe
[IpEACTaBIICHUE JaHHBIX.
YHucnogvie Xapakmepucmuxu
008 OaHHUBIX.

69 Cnyuaiinble coObITUS U UX BeposTHOCTH | TaOmuuHOE u rpaduaeckoe
CraTuctuueckue MeToIbl 00padOTKHU | mpencTaBIeHHE JIAHHBIX.
nHpopmanuu Yucnosvie Xapaxmepucmuxu

008 OaHHBIX.

70 Crnyuaiinple cOOBITUS M UX BEPOATHOCTU | Beposmuocme u
l'ayccoBa kpuBas. 3akoH OONBIIMX | crmamucmuueckast yacmoma
quCes HAcmynJienust CoOObImusl.

71 KonTponbHas padora Neb.

Tema«OnemenTsl TEOpUH
BEPOSITHOCTEN U MATEMaTU4YECKOMN
CTaTHUCTUKI

YpaBHeHusi u HepaBeHcTBa. CHcTeMbl ypaBHEHUH M HepaBeHCTB 18 4

72 PaBHOCHIIBHOCTE ypaBHEHUM. PaBHOCHIIBHOCTH ypaBHEHUM.
Teopembl 0 paBHOCHJIBHOCTH.
73 PaBHOocunbHOCTE  ypaBHeHMH. O | PaBHOCWIIBHOCTH YpaBHEHM.
II0TEPE KOPHEH.
74 OO6mme MeToIpl perieHust ypaBHeHuit | OOmue METO/IbI peLIeHus
YPaBHEHHH: 3aMEHa ypaBHEHUs
h(f(x)) = h(g(x)) ypaBueHuem f(x)
= g(x).
75 Meron paznoxenus Ha MHoxwutenu | Obmue METO/IbI peteHus
IIPY PELIECHNUN ypaBHEHUN YPaBHEHHMH:  pa3lIO)KEHUE  Ha
MHO>KHUTEJH.
76 Merton BBeneHUs HOBOM nepeMeHHO# | OOmue METO/IBI peleHus
IIPY PEIIECHUN YPaBHEHUI YpPAaBHEHUM:  BBEJICHUE HOBOU
IIEPEMEHHOM.
77 OyHKIMOHAIBHO-TpapUIEeCKH O6mmue METO/IbI peneHus
METO/]I PELIEHUS YPABHEHUM YPaBHEHHUN: (byHKIIMOHAIBHO-
rpaduyeckuil MeTo/I.
78 PaBHOCMIIBHOCTH HEPABEHCTB PaBHOCHIIBHOCTH HEPABEHCTB.
Meto MHTEpBaJIOB.
79 Cucremsl " COBOKYIHOCTH | MeTo1 MHTEpBaoB.
HEPABEHCTB.
80 PaBHOCHITBHOCTD HEpaBeHCTB. | MeTo1 HHTEPBaJIOB.
Cucremsl u COBOKYITHOCTHU




HEPaBEHCTB.

81 YpaBHeHHss U HepaBeHCTBa ¢ | PaBHOCMIIBHOCTB YPaBHEHUH,
MOJYJISIMH HEPABEHCTB.
82 VYpaBHEHHs U HEPABEHCTBA CO 3HAKOM | PelieHne uppanroHaaIbHBIX
pasuKaia YPaBHEHUH UHEPABEHCMS.
83 VYpaBHeHUsI U HepaBeHCTBa ¢ JByMms | M300paxeHue Ha KOOpAMHATHOMN
IIEPEMEHHBIMU IUIOCKOCTH MHOKECTBA PEIICHUN
YpaBHEHUH W HEPABEHCTB c
JBYMsI IEPEMEHHBIMH.
84 JloKka3aTenbCTBO HEPABEHCTB Jloka3arenbcTBa HEPABEHCTB.
85 Cucrembl ypaBHEHUH. | PABHOCUJIBHOCTH CUCTEM.
PaBHOCHJIBHOCTB CUCTEM ypaBHEHUH.
86 Pemenue CUCTEM MeTooM | OCHOBHBIE  NIPHUEMBI  pPELICHUS
10JICTAHOBKHU CUCTEM YPABHEHMM: I1OJCTAHOBKA
87 Pemenue CUCTEM MeTooM | OCHOBHBIE  IIPHUEMBI  PELICHMS

anre6pquGCKor0 CJIOKCHHUA.

CUCTEM YpaBHEHUM:
anreOpanveckoe

cioxxenue.M3o0paxenue Ha
KOOpJIMHATHON TUIOCKOCTH

MHOXECTBA  PELIEHUH  CHUCTEM
YPaBHEHUH U HEPABEHCTB C IBYMs
IIEPEMEHHBIMHU.

88 Pewienue 3a;ay COCTaBJICHUEM
CUCTEM ypaBHEHUI

[IpumeHeHne  MaTeMaTHYECKHX
METOJI0B JUIst pelieHus
COJEp)KaTeNbHbIX  3aJad W3
pa3iaMyYHbIX o00JacTel HaykKu u
IIPAKTUKH. WuTeprperanus
pe3yibraTa, ydeT  pealIbHbIX
OTpaHUYECHUM.

89 KontponsHast pabora Ne7. Tema
«YpaBHEHMSI M HEpPAaBEHCTBA M HX
CHCTEMBI»
Oo6o0marouiee nopropenue 14 4.
90 JleicTBUTEbHBIC YHCIIA
91 OTHOIIEHUS U TIPOTIOPLIUN
92 I'paduku, muarpammsl
93 @OyHKIUH, CBOWCTBA, rpaduKu @Oynxun. O06nacTh onpeneneHus
U MHOXECTBO 3HaueHui. I'padux
GbyHKIMN.
94 @OyHKIMH, CBOICTBA, rpapuKu IIpomexxyTku  BO3pacTaHus U
yObIBaHMUA, HaunOosbIIee "
HaVMEHbIIIEe 3HAYCHHS, TOYKH
HKCTpEMyMa (JloxaIbHOTO
MaKCUMyMa i MUHUMYMa).
95 VpaBuenuss.  OcHOBHble  MeToAbl | Pemenue palOHATBHBIX,
pelIeHHs ypaBHEHH. MOKa3aTeIbHbIX,
JorapupMHUECKUX U
TPUTOHOMETPHUYECKUX
YpaBHEHUM.
96 Vpapaenus.  OcHOBHbIE  MeTOHBI | Pemenwue paIMOHALHBIX,
peleHys ypaBHEeHUH. MOKa3aTeJIbHbIX,




JorapuMHUIECKUX u

TPUTOHOMETPUUECKHUX
YpaBHEHUU.

97 I'omoBas KOHTpONIBbHAS paboTa

98 HepaBenctBa, ciocoObl pemeHui. Pemenwne paIMOHATBHBIX,
MIOKa3aTEeNbHBIX,
JorapupMHUECKUX u
TPUTOHOMETPUYECKUX HEPABEHCTB

99 CucreMbl ypaBHEHUH U HEPABEHCTB Pemenne cucrem ypaBHEHHH C
JIBYMS HEU3BECTHBIMU
(mpocTeutme TUIbI).

100 Cucrembl ypaBHEHUN U HEPABEHCTB Hcnonp3oBanne CBOICTB 51
rpadukoB GyHKIMI pH pEIICHUH
HEPABEHCTB.

101 3amaun ¢ mapameTpamu YpaBHEHUS 1 HEPABEHCTBA C
napaMeTpamH.

102 3ajauy ¢ napaMeTrpamu VYpaBHEHUs 1 HEPABEHCTBA C
napaMeTpami.

Ne Ha3Banue TemMbl O0s3aTeIbHBIE MUHUMYM Hara
cojeps;kaHus 00pa3oBaHHUsA NpOBe/IeHus!
IloBTOpEHHE OCHOBHBIX cBeleHMI U3 Kypca reomerpun 10 kiacca (2 yaca)

1 IToBropenune. IlapamensHocTs W | [lapammenbHOCTh U

MEePIEHIUKYISIPHOCTD B IPOCTPAHCTBE | MEPIEHINUKYISIPHOCTD MPAMON U
IIJIOCKOCTH, MPU3HAKU U
CBOMCTBA.

2 | IloBropenue. YTIbl MEXIy MPSIMBIMH, | YTOJI MEXIY IPSIMOH 1
pAMOi 51 TUIOCKOCTBIO Y | IUIOCKOCTBIO. JIByTpaHHbIi yrou,
IJIOCKOCTSIMU JIMHEWHBIN yroJl JBYTPAHHOIO

yria.
BexTopsl B mpocTpancTBe (6 yaca)

3 | Ilonstne BekTOpa B mpocTpaHcTBe. | BekTopsl. Moaynbs BEKTOpA.
Cnoxxenue, BblUMTAHUE BEKTOpOB. | PaBeHCTBO BekTOpOB. ClloskeHNE
CymMa HECKOJIBKHX BEKTOPOB. BEKTOPOB.

4 | YMHOXKEHHE BEKTOpa Ha 4YMCJO. | YMHOKEHHE BEKTOpa Ha YHCIIO.
Kommnanapueie BekTopel. IIpaBmiio | KonnmHeapHbIE BEKTOPEI.
napajuleJenunea KomM1nanapHble BEKTOPBI.

5 | Yron MEXIY BEKTOPAMHU. | YTOII MEXY BEKTOPaMH.
KonnuneapHsie BEKTOPBI KonnuneapHsie BEKTOPEI

6 | Pasnoxxenme Bekropa 1o  TpeM | PaznmoxeHue mo Tpem
HEKOMIUIAHAPHBIM BEKTOPaM HEKOMIUIAHAPHBIM BEKTOPAM.

7 | Pemenue 3anau. KommHeapHbie BEKTOpHI.




KomM1ianapHblie BEKTOPBI.

8 | Pemenue 3anau. KosnnHeapHbie BEKTOPHI.
KomrutanapHbIe BEKTOPBI.

KoopanHaThl TOUKH M KOOPAMHATHI BEKTOPOB B npocTpancTie (11 yacos)

9 | IlpsmoyrosbHas cucteMa KOOpAuHAT. | JleKkapTOBBI KOOPIMHATHI B
Koopaunats! BekTopa IIPOCTPAHCTBE.

10 | Ces3p MEKY KoopanHatamu | @opmysia pacCTOSHUS MEXKIY
BEKTOPOB U KOOPAMHATAMU TOYEK. JBYMsI TOUKaMH.

11 | Ilpocreiimne 3agaun B KoopAauHaTax. | JlekapToBbl KOOpAUHATHI B
npocrpanctse. Popmyna
pacCTOSIHUS MEXKIY IBYMS
TOYKaMHU.

12 | Ilpocteiimue 3aqaun B KoopAauHatax. | JlekapToBbl KOOPAMHATHI B
npocrpanctse. opmyna
pacCTOsTHUS MEXKIY IBYMS
TOYKaMHU.

13 | Pemenue 3a1a4 o TeMe | JlekapTOBbI KOOpWHATHI B

«KoopauHaTel BEKTOpay. npocrpanctse. opmyna
paccTOsIHUSA MEXY IBYMs
TOUYKAMH.

14 | CkansipHO€ MPOU3BEICHHE BEKTOPOB CkansipHO€ MpOU3BEICHUE
BEKTOPOB. YTOJI MEKIY
BEKTOPaMH.

15 | CkansipHO€ MPOU3BEICHUE BEKTOPOB CkansipHO€ MIPOU3BEICHUE
BEKTOPOB. YTOJI MEKITY
BEKTOPaMH.

16 | Beruncienue yrioB MeXIy MPSMBIMHU | YTOI MEXAY BEKTOPaMHU. YTOJ
u TUIOCKOCTSIMH. VYpaBHEeHHE | MEKITY MPSAMON U TIIOCKOCTHIO.
IJIOCKOCTH.

17 | Beluucienue yrioB MEXIy OpsIMBIMU | YTOJI MEXy BEKTOpaMu. YToIl
Y IUTOCKOCTSIMU. Y paBHEHUE MEXKY MPSMOU U TIIOCKOCTBIO.
ILIOCKOCTH. YpaBuHenus nrockocmu. Popmyna

paccmosanus om mouKu 00
NIOCKOCMU.

18 | LenTpanbHas, oceBas U 3epKaibHAs Honsimue o cummempuu 6
cummerpun. HapannenbHbli IEPEHOC. | npocmpancmee (yenmpanvhasi,
[Tpeo6pazoBanue mogo0Hs. ocesasi, 3epranbHas).

19 | KontposmeHas pabora Nel. Tema

«BeKTopsI B MPOCTPAHCTBEY




Tesna u moBepxHocTH BpameHus (13 yacon)

20 | Hwmnmp. Hunmuuap. OcHOBaHME, BHICOTA,
OO0KOBas MOBEPXHOCTb,
oOpa3yrolas, pa3BepTKa.

21 | [Inomanb MOBEPXHOCTU UIUHIPA. dopmyIbl onanen
MoBepXHOCTeH HuuHapa. Ocesble
ceyeHUs U cedenus napaieibHvle
OCHOBAHUIO.

22 | Pemienne 3amau. Hunuaap. [Imomane | [lunuaap. OcHoBaHue, BBICOTA,

MOBEPXHOCTHU IIMIIUHIPA. OO0KOBas MOBEPXHOCTb,
o0pasyromias, pa3BepTka.
@opmyJIbl IIIOMIAEH
MOBEPXHOCTEH MUIMHIPA. 3a1a4H
EID.

23 | [lonsiTre KoHYyCA. Konyc. OcHoBanue, BbIcOTa,
O0KOBas MOBEPXHOCTb,
oOpa3yolas, pa3BepTKa.

24 | [Inomanpe  TOBEPXHOCTH  KOHYyca. | DOpMyIIbI TUIOMIAIN

YceyeHHbIH KOHYC. IIOBEPXHOCTEN KOHYyca. Ocegvle
ceyeHUs U cedenus napaieibHvle
ocHo6aHut0. Y CEYCHHBIN KOHYC.
OcHoBaHue, BbICOTA,
oOpasytoias, pa3BepTka.

25 | Pemenne 3amau. Konyc. IImomans | Konyc. OcHoBaHue, BBICOTA,

MTOBEPXHOCTH KOHYCA. OOKOBast MOBEPXHOCTb,
oOpasytoias, pa3BepTka. 3agauu
EID.

26 | Chepa m mmap. YpaBHenue cdepbl. | YpaBHenus chepsl. [llap u chepa,

B3aumuoe pacnonoxenue chepbl U | UX CEUCHUSI.

mwiockocTu. KacarenbHas MI0CKOCTh K
KacarenbHas miockocTs k cdepe.

chepe. (bep

27 | IMnomane cheprr. Chepa, Bnucannas | Dopmyia monaau chepesl.

B IWJIMHAPUIECK U KOHUYECK

1 Ap yio yio Cdgepa, snucannas 6
MTOBEPXHOCTH.
MHO202PAHHUK.

28 | Pemenne 3amau. Cdepa. Ilnmomans | Kacarenpnas miockocTs k chepe.

MMOBEPXHOCTHU CEPHI.

29 | Pemenue 3amau. Cepa, Bnucannas B | Cdepa, BucaHHas B

MHOTOTpaHHUK. MHOTOTpaHHUK.

30 | Pemenue 3amau mo teme «mmmunp, | Lurunopuueckue u konuueckue

KOHYC, L1ap».

no6epxXHocmu.




31

Pemenne 3amau mo teme «mmmHap,
KOHYC, LIap».

llwzuHOpuquKue U KOHU4YecKue
no6epxXHocmu.

32 | Koutpomnpnass pabora Ne2. Tema
«Iwmnzap, KoHyc, map»
O6bembl e (13 yacoB)
33 | O6bem pSAMOYTOJIbHOTO | [lonamue 06 o6veme mena.
napaiesienumnesa. ®opmyiel 00beMa Kyoa,
napaiesienumnesa
34 | Oobem npsMOYToJIbHOTO | [lonamue 06 o6veme mena.
napaiesienumnesa. ®opmyiel 00beMa Kyoa,
napasJiesienumnesa
35 | O0beM npsAMOii TPU3MBI. ®opmysbl 00beMa NpIMOi
MPU3MBI, HWIHHIPA.
36 | OO0BeM nuIMHIIpA. dopmynsl 00beMa Kyda,
napaiesienuIes1a, PU3Mbl,
HWIAHAPA.
37 | O6bemM npsaMoii pu3Mbl U wiHApa | Dopmyiel 00bema Kyoa,
napaiesienuIes1a, pu3Mbl,
LWIMHAPA.
38 | O6bemM npsaMoii pu3Mbl U wiHApa | Dopmyiel o0bema Kyoa,
napasJiesienuIes1a, Npu3Msl,
LWIAHAPA.
39 | O6beM  HakJOHHOW  mpu3Mbl U | DopMyibl 0ObeMa MPU3MBI,
LHWINHApA LHWIAHAPA.
40 | OOBeM mupaMuIpl. ®dopmyrna odObemMa MUupamMuIb.
41 | O6bem KoHyca. ®opmyibl 00beMa KOHYCA.
42 | O6vem mupamuapl. O0beM KOHYcCA. ®dopmyna odObemMa MupamMuIbl.
®opmyssl 00beMa KOHYCA.
43 | O6wvem mapa. OGbEeMBI ITAPOBOTO ®opmyisl 00beMa 1mapa u
CerMEHTa, MAPOBOTO CIIOS U TIoImaan chepsl.
IIIapOBOTO CEKTOpa
44 | TInomaas chepsl. ®dopmybl 00beMa mapa u
Iomaau chepsl.
45 | KontponbHas pabora Ne3. Tema

«O0BEMBI TEY.

IloBTOpPEHME




46

TpeyroapHUKH. MHOroyroibHUKHU.

OKpy>KHOCTb

Pewrenne TpeyroibHUKOB.
Brruncnenue Ouccexrpuc,
MeJIMaH, BBICOT, PaILyCOB
BIIMCAaHHOW U ONHCAHHOMU
OKpyXHOCTEH. Briucanusie u
ONMCAaHHbIE MHOTOYTI'OJIbHUKHU.
CBolicTBa ¥ IPU3HAKU
BIMCAHHBIX U ONMCAHHBIX
YETHIPEXYTOJIbHUKOB.

47

TpeyroapHUKH. MHOroyrojibHUKH.

OKpy>KHOCTb

Peuienne TpeyroibHUKOB.
Brruncnenue Ouccexrpuc,
MeJIMaH, BBICOT, PaILyCOB
BIMCAaHHOW U ONHCAHHOMN
OKpYy>KHOCTEH. Bniucanusie u
ONMCaHHbIE MHOTOYTI'OJIbHUKHU.
CBoiicTBa ¥ NpU3HAKU
BIMCAHHBIX U ONMCAHHBIX
YEThIPEXYTOJIbHUKOB.

48

Hap AJIJICJIBHOCTD IPAMBIX n

miaockocteil.  IlepneHAuKynsipHOCTD
NpsIMBIX W TIJIOCKOCTEW. YTIbl B

MIPOCTPAHCTBE.

[TapamienbHOCT,  TPAMBIX U
IUIOCKOCTEH.

[lepneHIUKYISIPHOCTh TPSIMBIX U
IIOCKOCTEH. Vsl B

IIPOCTPAHCTBE.

49

MHororpaHHuKH

CeueHust MHOIOIpaHHUKOB.
[Toctpoenue ceuenuii. bokoBas
MOBEPXHOCTh TPU3MBI,
nupamuibl. @opMyiel 00beMa
MIPU3M, TTHPAMHT

50

MHororpanHuku

CeueHust MHOTOTPAHHUKOB.
[Toctpoenue ceuenuit. bokosas
IOBEPXHOCTH MPU3MBI,
nupamuibl. DopMynel 00beMa
MIPU3M, TUPAMHAL,

51

unuuap, Konyc, mmap.

DopmyJIbl TIOMIAAN
ITOBEPXHOCTEH LUIIUHAPA U
KoHyca, chepsl. Dopmysis
o0beMa IUIMH/Ipa, KOHYyca, [1apa.

IpuJio:keHue
MeTozmquKne " OLICHOYHbIC MaTepl/Ia.ﬂbl.

PabGouas ImporpamMma 1o MaTcMaTuke 10 xmacca cocraBiicHa Ha OCHOBE:




q Oenepanpubiii 3ak0H Poccuiickoit @enepanuu ot 29 gexabps 2012r. N273-d3 "OO6
obOpazoBannu B Poccuiickoit @enepanun.

1 @enepanbHblii  TOCYIApCTBEHHBIM  00pa3oBaTeNbHBIA  CTaHAAPT  CPEOHEro  OOIIero
o0Opa3oBaHMs, YTBEPKICHHBIN MprUKa3oM MuHHCTEpCTBa 00pa3oBanus u Hayku PD ot 17.05.2012r Ne413
«O06 yrBepkaeHun ¢eaepantbHOro TOCyIapCTBEHHOIO 00pa3oBaTeNbHOTO CTaHIapTa CPeIHEro OOIIero
o0pa3oBaHU.

1 [IpumepHass ocHOBHasg oOpa3zoBaTelbHas MporpaMma CpeAaHero o0mero o0pa3oBaHuUs
(omobpena pemeHueM (QemepaabHOTO Y4eOHO-METOAMYECKOr0 OOBEIUHEHUS IO 00IIeMy 00pa30BaHUIO,
npoTokou ot 28 urons 2016 roma Ne2/16-3).

q Vyebusim manoM MOAY «'mmuazusg Nedy mia 10 A xiacca.

[IporpaMMa KOHKpETHU3UPYET COJIep’KaHuEe IMpPEeIMETHBIX TeM o00pa3oBaTeNbHOrO CTaHIapTa U JaeT
pacmpesenieHue y4eOHbBIX YacoB IO pa3jiesiaM Kypca.

O0mast xapakTepucTUKa y4eOHOro npeamera

B coorBercTBuM ¢ mpuHsATON KoHnenmuen pa3BUTHs MaTeMaTH4eckoro oOpa3oBaHus B Poccuiickoit
denepanyn, MaTeMaTHUECKOEe 00pa30BaHUE PEIIACT, B YACTHOCTH, CIICAYIOLINE KIIOUEBbIC 3a/1a4H:

«IPEAOCTABIATH KaXI0My 00y4aroneMycsi BO3MOKHOCTh JOCTUKEHHS YPOBHSI MATEMaTUYECKUX 3HAHUIA,
HEO0XO0AMMOTO ISl TaTbHEUIICH yCIIEITHOM KU3HH B O0IIECTBEY;

«obecrneuynBaTh HEOOXOJMMOE CTPaHE YHCIO BBITYCKHUKOB, MaTeMaTH4YecKas MOJATOTOBKAa KOTOPBIX
J0CTaTOYHA JUIsl MpPOJOJDKEHMs 00pa3oBaHUS B PA3JIMYHBIX HANPABICHUAX W IS [PAKTUYECKOU
JeSTeNbHOCTH, BKIIIOYasi MpPENojaBaHHe MaTeMaTHKH, MaTeMaTH4eCcKHe HCCIeloBaHus, paboTy B cdepe
WH()OPMAIMOHHBIX TEXHOJIOTHH U JP.»;

«B OCHOBHOM OO0IEM U cpeAHeM oO0IeM OOpa3oBaHHM HEOOXOIUMO MPEAyCMOTPETh MOATOTOBKY
00yJaroImuxcss B COOTBETCTBMU C HX 3alpocaMH K YPOBHIO TOJATOTOBKH B cdepe MaTeMaTHYecKOro

o0pa3oBaHHsI.

COOTBETCTBEHHO, BBIACISAIOTCS TPH HANpaBJICHHUS TPeOOBAaHWM K pe3yibraraM MaTeMaTHYECKOTO
o0Opa3zoBaHMS:

1) MIPAKTUKO-OPUEHTUPOBAHHOE MaTeMaTHYECKOe 00pa3oBaHue (MaTeMaTHKa JUIsl )KU3HU);

2) MaTeMaTHKa JIJIsl UCTIOJIb30BaHUs B MPOQECCHH;

3) TBOpPYECKOE HAIpaBJICHHE, HA KOTOPOE HAIEJICHBI T€ 00yJaroIuecs, KOTOPbIE IIAaHUPYIOT

3aHUMAaTbCA TBOPYECKOH M HMccienoBaTeiabckoi paboToi B 001acCTH MaTeMaTUKU, (U3UKU, SKOHOMHUKU H
IpYTUX o0nacTax.

MecTo npeamera B y4eOHOM IJIaHe:
Ha npenmer «Matemaruka» ans 10 kimacca cOIMalbHO-TYMaHUTApHOTO Mpoduis y4eOHBIM IIaHOM
rUMHa3uu oTBoaUTCS 136 yacoB (4 yacoB B Henento; 34 yueOHbIe HEJENH ).

MeToapbi:

. 00BSACHUTENBHO-UILTIOCTPATUBHBIH;
. ITOMCKOBBII;

. HaOJII0ICHUE;

. npoOJaeMHOe 00yUeHHUE;

. METO]T MO3TOBOTO LITYpMa;

. METOJIbI MTHTEPAKTHBHOTO OOYYCHHS;
. IpyTHe.

DopMbl:

OcHOBHO# (hopMOif OpraHU3aIuy y4eOHOTO Tpollecca SBISIETCS KIacCHO-ypoUuHas cuctema. B kagecTse
JIOTIOTHUTEIBHBIX (POpPM Opranuzanuu 00pa3zoBaTeNLHOTO MPOIIEcca UCIOIB3YETCs CHCTeMa
KOHCYHBTaHI/IOHHOﬁ MOAACPKKHU U JOITOJTHHUTCIIbHBIC HHAWBHUAYAJIbHBIC 3aHATUA.

CpeacrBa peaju3alnuy NPOrpamMMmbl:

. TEXHUYECKHE CpeIcTBA (KOMIBIOTEP, MPOEKTOP, MHTEPAKTUBHAS J10CKA);
. WHTepHeT;

. MOJIENTU ¥ TaOJIHIIbI;



. MPE3CHTAINH, BUICYPOKH;

. JTUJAKTUYECKHE MaTepUalbl;

. YMK A.T'. Mopakosuy, [1.B. CemenoB. Anre6pa n Hauana aHaim3a. 10 kiacc.

. JIpyrHe.

TexHosornu o0y4yenus:

. MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHAS;

. 3710poBbhecOeperaronas;

. TEXHOJIOTHS (OPMUPOBAHUS yUeOHO-TIO3HABATEIbHON KOMIIETEHTHOCTH CTAPIIEKIACCHUKA
(T.B. lllamapauna);

. TEXHOJIOTHS YKpynHeHus nuaaktuueckux enuuui (I1.M. Opanues);

. texHosiorus metoa nmpoekToB (E.C. ITonar).

Me:knpeameTHble CBSI3H:
B xoze ocBoeHus conepxkaHus MaTeMaTHUYECKOro 0Opa30BaHMs ydalluecs OBJIAJEBAIOT Pa3HOOOPA3HBIMU
crocodamu JeAaTeIbHOCTH, IPHOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

® IMOCTPOCHUSA U UCCICAOBAHUA MATEMATHICCKUX Moneneﬁ AJI OIMMCAaHUs U PECIICHUA MPUKIAIHBIX
3aaa4, 3aga4 3 CMCXHbBIX JUCIHHIIINH,
® BBIIIOJIHCHUSA U CaMOCTOATCIIbHOT'O COCTABJICHHUA aJITOPUTMUYCCKUX HpeI[HI/IcaHI/Iﬁ n I/IHCTPYKI_II/Iﬁ

Ha MAaTeMaTH4YC€CKOM MAaTCpHaJIC; BBIIIOJHCHHUA PACUCTOB IIPAKTUYCCKOTO XapaKTEpa, HCII0JIb30BaHUA
MAaTEMATHYCCKHUX q)OpMy.H Hn CaMOCTOATCIBHOI'O COCTAaBJICHUA (bOpMy.H Ha OCHOBC O606H.[€HI/I$I YaCTHBIX
CJIY4acB U SKCIICPUMCHTA,

. CaMOCTOSITENIbHOW pPabOThl C HCTOYHMKaMHU HMH(OpManuu, oOOOIIeHUS U CHCTeMaTH3aluu
MIOJIyY€HHOUM MH(OpMaLMY, UHTETPUPOBAHUS €€ B JIUUHBII OIBIT;

. IPOBE/IEHUS J10Ka3aTeIbHBIX PACCYXIEHUH, JTOIrMYecKOro 0OOCHOBAaHUS BBIBOJIOB, Pa3IUYEHUS
JIOKa3aHHBIX M HEIO0KAa3aHHbIX YTBEPKACHWUH, apryMEHTHUPOBAHHBIX M SMOIMOHAIBHO YOEIUTENbHBIX
CYXKJICHUU;

. CaMOCTOSATEJIBHOM UM  KOJUIEKTUBHOM JI€ATEIIHOCTH, BKJIOUYEHHs CBOUX pe3yJbTaTOB B

PE3YyIbTaThl pa6OTLI rpyImibl, COOTHECCHUC CBOCTO MHCHHA C MHCHUCM IAPYIUX YYAaCTHUKOB y‘IC6HOFO
KOJUICKTHBAa 1 MHCHHUEM aBTOPUTCTHBLIX HCTOYHUKOB.

@DopMbI KOHTPOJIA 3HAHUNA U YMEHUH yJalIUXCs: TEKYILAsl, IPOMEXYTOYHAs U UTOTOBAsl ATTECTALIHS.
Texymas aTTecTalys IpoBOAUTCS B (hopMe YCTHOTO OIIPOca TECTUPOBAHUS, CAMOCTOSATENBHBIX U
POBEPOYHBIX paboT. [IpomexxyTouHas arrectanust IpoBOAUTCSA B (hOpME TPaIULIMOHHBIX
JIMarHOCTUYECKUX U KOHTPOJIBHBIX paboT.

Pa0ouyas nporpamma onupaercsa Ha YMK:
1. A.I'. Mopaxoswuy, I1.B. Cemenos. Anrebpa u Hauana MareMaTu4eckoro aHaiausa (0azoBsiif ). 10 kiacc.
Vuebnuk.- M.: Muemosuna, 2019;
2. A.l'. Mopaxosuy, I1.B. CemenoB. Anredpa n Hadaja MareMatudeckoro aHanusa. 10 xiacc.
3amgaunuk .- M.: Maemo3una, 2019;
3. B.M. I'mu36ypr. KonrtponeHbie paboTbl mo Kypcy anredpei, 10 (mox pea. A.I'. Mopakosuua) M.:
Mmnuemo3suna, 2018r.;
4. JI.A.Anexcanaposa. KontpoiasHbeie paOoThl Mo anredbpe u Havyamam ananuza 10 kimacc, M.: MHemo3uHa,
2018r.
5. JLA.AnekcannpoBa. CamocrosiTeIbHbIE paOOThl MO anredpe u HavamaMm aHanu3za 10 kmace, M.:
Mmnemo3suna, 2018r.
6. KoutponbsHbie paboThl 1o anredpe n HayanaM aHanu3a g 10-11 kiaaccoB 061eo0pa3oBaTeNbHbBIX IKOI.
Astopsl: A.I'Mopakosuy, E.E. Tynsunnckas. M.: Maemo3uHa, 2014r.
7.Equnblii TocynmapcTtBeHHBIH 3k3ameH 2018, Maremarnka. Y4eOHO-TPESHHUPOBOYHBIC MAaTEPHAIBI IS
noarotoBku yuyamuxcs / @UIN-M.: Uatemnext-Lientp, 2018.
8. Anrebpa u Havana aHamu3a. 10-11 k. Temarmyeckue TecThl M 3a4eThl ISl 0011€00pa30BaTENbHBIX
yupexaenuil. JI.O./lenuiesa u ap. nox pen. A.I'Mopakosuya. — M.: Muemo3una, 2007r.

WHTepHET-peCypChl IS YUUTEIIS.
1. MunuctepctBo obpazoBanus P®. — Pexxum nmoctyma : http://www.informika.ru; http://www.ed.gov.ru;
http://www.edu.ru



2. TectupoBanue online: 5—11 knaccel. — Pexxum moctyna : http://www.kokch kts.ru/cdo

3. Tlemarormueckass mactepckasi, ypoku B HHTepHeT M MHOroe apyroe. — Pexum npocryma : http:/
teacher.fio.ru

4. HoBble TexHOJIOTHH B 00pa3oBaHuu. — Pexxum pocrtymna : http://edu.secna.ru/main

5. Merasunuknonenust Kupwina u Medoaus. — Pexxum gocrymna : http://mega.km.ru

6. CaiiTel sHIMKIONEeaUH, Hanmpumep. — Pexum pgocrtyma : http://www.rubricon.ru; http://www.ency-
clopedia.ru

udpossie oopazoBarensubie pecypesl (LIOP).
1. HarepHer-mopran Bcepoccuickoil omuMmMazbl IIKOJBHUKOB. — Pexkum mocryma :  http:/www.
rusolymp.ru
2. Bcepoccuiickre IUCTaHIIMOHHBIC SBPHCTUYECKHE OJIUMIIMAIbBI MO MaTeMmaTuke. — Pexxum goctyna :
http://www.eidos.ru/olymp/mathem/index.htm
3. MudopmanimoHHO-TIONCKOBas cuctema «3anaun». — Pexxum poctyna : http://zadachi.mccme.ru/ easy
4. 3agaun: wHPOpPMAIMOHHO-TIOMCKOBAs CHUCTEMa 3ajad 1Mo MmaTemMatuke. — Pexxum mocryma : http://
zadachi.mccme.ru
5. KoHKypcHBIE 33/1a4d TIO MaTeMaTHKe: CIPaBOYHUK M METOABI pemeHus. — Pexum moctyma : http:/
mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm
6. OnuMmnuaaHbIie 3a/1a4M 10 MaTeMaTuke: 6a3a JaHHbIX. — PexxuMm gocrymna : http://zaba.ru
14. O6pa3zoBatenbHblil moptan «Mup anredpoi». — Pesxxum goctyna : http://www.algmir. org/ index.html
7. DTIO/IbI, BBHITIOJIHEHHBIE C UCIIOJIb30BAHUEM COBPEMEHHOM KOMITbIOTepHOU 3D-rpaduku, yBiIeKaTeabHO U
WHTEPECHO PACCKa3bIBAIONINE O MATEMATHKE U €€ IPIIIOKECHUX. — Pesxknm moctyma : http:// www.etudes.ru

8. 3aouHas ¢u3HKO-MaTeMaTudeckas mKoina. — Pexxum goctyma : http://ido.tsu.ru/schools/physmat/ index.php
Ouenounbie MmaTepuadbl. 10 kiaace

Ne Tema Cpok
n/n
1 | BxonHas koHTposnbHas paboTa CeHTs0pb
2 | Korrponpnas padora Ne 1 mo Teme «HncinoBbie HyHKIHI Cents0pb
3 | KonrposabHas padora Ne 2 o Teme «TpuroHomerpuyeckue QyHKIMU» OkTs16pb
4 KonTponbhas padota Ne 3 o reme « CBolicTBa TPUTOHOMETPUUECKUX Hos6pp
byHKIHI»
5 | KonrponbHas padora Ne 4 no teme «TpuroHomerpuyeckue ypaBHEHUS» Jlexabpp
6 Konrponsnas pabota Ne 5 mo Teme  «lIpeobpazoBanue | deBpanb
TPUTOHOMETPUUECKUX BBIPAKEHUI
v Konrtponsnas padora Ne 6 o teme « OmnpeneseHue mpou3BOAHON» Mapr
8 KonTponbnas padota Ne7 no teme «lIpuMeHeHne npon3BoaHOMN K Arnpenb

UCCIIEIOBAaHUIO (DYHKITHIDY
9 Konrponenas pabora Ne 8 mo Teme «B3ammHOE pacronokeHue HPAMBIX B |  HOSOPH
IPOCTPAHCTBE.»

10 | KonrpossHas padota Ne 9mo teme «IlapaymienbHOCTh MPSMBIX U IJIOCKOCTEH STHBAph

11 KOHTpOJ‘ILI—iaH pabora Ne 10 mo Tteme «llepneHOUKYISPHOCTh MPSMBIX M MapT
TUTOCKOCTEN»

12 | KonrpoupHas pabora Ne 11 o Teme «MHOTOrpaHHUKI» Maii

13 | IlpomexyTouHas utorosas arrectauus. ['ogoBast KOHTposIbHAs paboTa Mait

BxoaHasi KOHTpPOJIbHAs padoTa

0 BapuaHT

b
1. Cokparure apoOs: (a2 + a!b)Oz—b2 .
a -



2. YupocTHTe BBIpaXKCHUE: (2 + \/\.7‘3)2 - J/48- 3125.

3. CroumocTb ofHOM Mauku Oymaru B Marasune paBHa 240 py6. Kakoe Hambomnpliee 4nciio TakuxX Madex
Oymaru Mo>kHO puobpect Ha 950 py6. mpu moHwKeHNN neHs Ha 10%7?

4. Ha pucyHKEe JKUPHBIMM TOYKAMHM IIOKa3aHO 45

CYTOYHOE KOJIMYECTBO OCAJKOB, BHIIAJABIINX B 4,04
Tomcke ¢ 8 mo 24 smBaps 2005 roma. ITo 3% | i

3,0 /
TOPU3OHTANM YKa3bIBAIOTCS YHCIAa Mecsla, IO 2*5 H ;'II | I.ﬂ\
22 | f
BEPTHUKAIIN — KOJIMYECTBO OCAJKOB, BBIIIABIINX B 20 \ | III |
1 | f
v 7 \ 1 | \
COOTBETCTBYIOIMI [eHb, B Muwummerpax. Jlmst ;5 | ||

|

HArJIAHOCTH  JKUPHBIE TOYKM HA PUCYHKE 1,0 |
III

coenuHeHb! JuHUAMEU. OmpenenuTe Mo pUCyHKy, 05 \f

o 0 !
CKOJIBKO HCH HE BBINAIANI0 OCANKOB. 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24

5. Haiimure 061acTh ONpeeNeHH s BRIpaKeHns: 1 3- 2X- X2 .

x> x _x+9
6. Peute ypaBHEeHHE: — + — =

27 3 3

7. Ha xnetuaToii Oymare ¢ kiieTkaMmu pasmepoMm lcm * 1 cM n3o0paxkena ¢urypa
(cM. pucyHok). HaiinuTe ee mioriaas B KBapaTHBIX CAaHTUMETPax

8. OcHOBaHUS paBHOOEAPEHHON Tpanenuu paBHbl 21 m 15, ogun u3 yrinos pasen 45 . Haiigute
JUTMHY OOKOBOM CTOPOHBI TPATEIIUH.

el 1_1
9. Pemrire cucTEMY HEPaBEHCTB: : x y 12,
t2x- y=2

10. Ha nByX KOMMpOBaJIbHBIX MAallHHAX, PA0OTAIOIINX OJHOBPEMEHHO, C/IEaIi KOIUIO NaKeTa JOKYMEHTOB
3a 20 mMuH. 3a Kakoe BpeMsi MOKHO OBLIO BBHIIOJIHUTE 3Ty paboTy Ha KaXKJIOW M3 HUX B OTAEIBHOCTH,

€CII M3BECTHO, YTO MPU pabOTe Ha MEePBOIl MaIlInHe Ui 3Toro Tpedyercst Ha 30 MUH MEHbIIIE, YeM MPU
paboTe Ha BTOPOI?

KJIIOYHA

Homep

0 BapuaHT
3a1aHus




1 _ab
a-b

2 2

3 4

4 4

5 [ 3;1]

6 °9

7 9

8 32

9 (46).(34)

10 30 mu; 1 vac

KPUTEPUHU OLIEHKHA

Ommemxa «2» BBICTABIIACTCS, €CIHM YICHUK BHITIONHII MEHEe 5 3aJaHuiil paboThI.
Ommemxa «3» BBICTABIISIETCS, €CIIM BEPHO BBIMOJIIHEHO 5 — 6 3aaHuii paboThI.
Ommemxa «4» BBICTaBIIICTCS, €CIIM BEPHO BHIIIOJHEHO 7 — 8 3a1aHui paboTHI.
Ommemxa «5» BBICTaBISETCS, €CIM BEPHO BhINMONHEHO 9 — 10 3aganuii paboTh



Loetho —'Ee ™ 'y h
1 Bapuant
1) . OnsTdy b i o
Ha i fr(0), f (1), fQ), f (5).
2). Batweuocawu:
a) y=-5x°+2x+3 &) y:7x3'1
+4

6) y=+- x’+5x+6; e) y= al

=
N
1
N

3). MNMocTpoutb T padpuk dy
0 cox bl p

-

Mo rpadpuky onpepgenuntTesb
a) MOHOTOHHOCTb GQYHKUMU

6) OrpafdBdHyYPyYHBOUMN MK,

B ) MnHumumManbHOe ( MakKkcwu
Py HK UMUK

4) . Ona 3agaHHOWN QyHKLUM

y=-2x+3



\oetho""Ee”’"QZﬁh

0 BapuaHT
1). Boruucnure:
a). sin%o, 0). cosi 57'05;
6).1g ?ae %8 2).ctgl35p

0). 2sin 870 +/12cos57¢ - tg?60°.

2). Yopocrture:
ctgt@in( 8 ce{ 2 1)
4p

3).13BectHO, 4TO: SiNt = T <t<p.

Brrunciute COSt, tgt, ctgt.

4) . Pewnrte ypaBHeHMUE:

gF

a).sint :%, 0).cost = -

5) . ﬂ,OKa)KI/ITeﬁlt—e;qusétCTBOZ
tgt + ctgt

.0etho T'Ee ™~ "gch~ %o a~

OBapumaHrt

1). HanTtTwnm HaumumMeHblLEEe U
Py HK UWMA:

BN

.y=sihxHa oT
a). y ge

e
0). y=cosxHa o0 Téa

-

;;03- e

WP

2) . YNpPOCTUTDbL BblpaxXeHWUEe

a). sin®(p +t) - sin®(p - t);

obtog th

3<_“owmt“"‘

0O e 0 a



co§,£+t8
7 nlo- 04 )

3) . MccnepyihhTtTe GYHKLNIO
YeTHOS oo’

O i +2
4). TMNocTpohTe rpadpunk ady

y :singe<+£8- 1
c 6=

.0oetho T'Ee™ 'yjch~ %o na" S'h 0oe o0 a t

1 BapunmaHrT

1) . PewnTtTb ypaBHeHMUE:
a). 2$nx+J§=O;
foXo)
0). coge-+—0+1=0;
- 8365 42

¢
6). cod2p - x)- sin;"i‘éf‘)’z£ + xg: 1
¢ -

2). sin xcosx + 2sin® x = cos x

2). HahntTwu K oOognAxk 2cPsp+25 0 B a
0Tpe[350;é3p].
3) . PewnTtb ypaBHeHMUE:

3sin? x- 4sin xcosx+5co0s x =2



.0etho T'Ee * "gcho* *to ta” g h

OBapumaHrt

1). c /Bwuwm:

a). sin58 cosl? - cos58 sin13;

6). cos? cos’? - sinPsin P
12 12 12 12
2) . YNpPOCTUTDbL BblpaXeHWUEe
a). codt- x)- sintsin x;
0). 1cost- sin% +18
2 cb =
3) . Jokas3aTb TOXAecTBO:

sin(a + b)+sin(a - b)=2sina cosb

4) . PewnTtb ypaBHeHMUE

BiIBxcosx + cos3xsin Xx=0

6) tg4x- tg3x _
" 1+tgdxtgBx
5) . 3Hsina,:-£%|ww<a<3—p, HaW-
13 2

CcO0S2 o



.0etho T'Ee * "gch~ %toa~ g ch 7 — e c ho
1 BapuaHT

1). Haiigure nmpou3BogHyI0 (QyHKINU:

a). y=x'; 6). y=4;

8). y= —i; 2). y=3x 2;

0). y=2cosx -4/x.

2) . HaintTnm npoumussBopgHyw (

a) {+2& «x XC-3Fy 1y =

2

Jx (3x-1) a r) y =
x“-1

3). Hanme 8BpaueBoOfHOV=(

3sin2x — 15coBx + 27

B TO(H:K%G X

4). [IpsamonnHeHOEe AIBMKCHUE TOYKH OIMMCHIBACTCS
3akoHOM s=t' -2t°. Haiigure ee CKOPOCTh B MOMEHT
BpeMeHH t=3c.

KonTposbHas padora Ne 7 no teme «IlpuMeHeHue Npou3BOIHOM 1JIs1 HCCJIeJOBAHUSA (PYHKIMII»
0 Bapuant
1). HaiiquTe yroi, KoTopbiii 00pasyer ¢
HOJIOKHUTEIBHBIM JY4OM OCH a0CIMCcC KacaTelabHas K
0 7
rpadguxy QyHKIUH y:% i? %/3 2B TouKe
Xo — 1.
2) CocTaBbTee yKpaacBaHTEEHb H O ¥

DYy HKLWU-3# 5 B TOouyuke C
abcuyumexlbin X

3). [faHay=ddwWKk4éynwangnrte:

a). TIpoMexxyTku BO3pacTaHMs M YOBIBAaHUS

byHKINY;
6). Touku ’3KcTpeMyma;

Haunb6onbwee MU HaWMe HiBILAE
Ha OTpsKe

r)y fMNMocTpoinTe rpacdnmkKk paH



KonTpouabHas padora Ne 8 « B3aumHoe pacnoJioxkeHue NPSMbIX B POCTPAHCTBEY.
Bapuant 0

1. Touku K, M, P, T ue nexat B 0iHOM MjockocTtu. Moryt iu npsimeie KM u PT

nepecekaTbcs’?

2. Yepes Touku A, B u cepenuny M otpeska AB npoBeaeHbl apajiesIbHbIE IPSIMbIE,
MepeCEeKaIoINe HEKOTOPYIO TNIOCKOCTh . B TOUKaxX Ay, By, Mj coorBeTrcTBeHHO. Haitgure niuny
otpeska MM, ecniu AA; = 13 m, BBy =7 M, npu4eM oTpe30K AB He epeceKaeT MIOCKOCTh a.

3. Touka P He nexurt B miockoctu Tpaneiuu ABCD ¢ ocnoBanusmu AD u BC. Jlokaxute, 4To
mpsiMasi, MpOXOIsIas uepe3 cepeannbl oTpe3koB PB u PC, mapamrensHa cpennel TMHAN
Tpanenuu.

KontpoabHnas padora Ne9mno teme « [lapasieTbHOCTh MPSIMBIX H ILIOCKOCTEH»

Bapuant 0
1. Touku A u B nexar B miockoctu @ a C — B mockoctu b. [Toctpoiite inHun nepeceueHus
mnockoctd ABC ¢ mnockocTsamu a u b.

7B a

qcC

2. JlaHa TUTOCKOCTH & W He Tiepecekaronmii ee otpe3ok AB. Uepes koHIbI oTpe3ka AB u ero cepenuny
C mpoBeneHsl NapaelbHbIe MPsIMbIE, IEPECEKAIOIINE TUNIOCKOCTh & B ToUKax A; , By u C;
cootBercTBeHHO. Haiitn mymnny otpeska CC, , ecnmu AA; =3, BB; =4

B




3. Kowuer B orpeska BD nexur B miockoctu b. Touka C IeNuT 3TOT OTPE30K B OTHOIIEHHH 3 : 7,
cumuras ot Touku B. Uepe3 C u D mpoBeneHbl mapasieabHbIe IPsAMbIC, MEPECcEKaroIie MI0OCKoCcTh b
B Toukax C; u Dy. Haiitn mmuny orpeska DDy, eciiu CCy = 2,1

Kontpoabnas pa6ora NelO mo teme « IlepneHauKyJIsipHOCTb NPSIMBIX U IIOCKOCTEI»

BapuanT 0

1. U3 Bepummnsl D kBanpata ABCD mnposenen nepnenaukyiasip DM k miuockocTu KBajpara.
Omnpenenuts maomaas Tpeyroinbauka MBC, eciiu AD = 8cm, MD = 6¢m.

2. Yepes cepeauny O croponsl AB paBHOocTOpoHHero TpeyroibHuka ABC co cropoHoii 2cm
nposeneHa npsamas OK, neprneHauKyspHas JI0CKOCTH TpeyrojabHuka. Hailtu paccTosHue ot
touku K no Bepummn tpeyronsauka ABC, ecinun OK = lem.

3. Uepes TOUKy, yIaJleHHYIO OT MJIOCKOCTH Ha paccTosHuE 4cM, MMPOBENEHBI K STOM MIIOCKOCTH
JIB€ HAKJIOHHBIE 110 5CM KaXaas. YTOl MEXIy MPOEKIMAMU JTUX HAKIOHHBIX paBeH 90°.

HaﬁﬂHTe PACCTOAHNEC MECKAY OCHOBAHHUAMU HAKJIOHHBIX.

Koutpoabnas padora Nell nmo teme « MHOTOrpaHHUKI

Bapuanr 1

1. B npaBuibHOM TpeyrosibHOM mnpusme, Bce pEOpa KOTOPOW paBHBI, MEMaHAa OCHOBaHMS
cocrasmsier 2+/3 . Haiizmre momazns 60koBoit MIOBEPXHOCTHU MIPU3MBI.

2. Jlnaronanb ocHoBaHUs mnpaBuibHOW mnupamuasl MABC/] paBHa 6\/5, a BbICOTa paBHa 4.

Haiinure momaas 60KOBOW MOBEPXHOCTH MAPAMU/IBI.

3. [Inomanp oceBoro ceueHus kyba paBHa 42 . Haitgure MOJIHYIO TOBEPXHOCTH Kyba, pedpo

KOTOpOTO B TpH pa3a Oobliie pedpa 1aHHOrO Kyoa.



HopMbl oleHMBaHNsI KOHTPOJIbHBIX PadoT:

OtMeTKa «5» cTaBuUTCS, eciu: paboTa BHIMOTHEHA TTOJHOCTHIO; B IOTHYECKHUX
pacCyXKJIeHUSX 1 000OCHOBAHUH PEIICHUS HET IPOOEIIOB U OMHMOOK; B PEIICHUN HET
MaTeMaTHYECKHUX OITMOOK (BO3MOKHA OJTHA HETOYHOCTh, OTIMCKA, HE SIBJISIOIIASCS
CJICICTBMEM HE3HAHMS WJIM HEMMOHUMAaHMS y4eOHOI0 MaTepHaa).

OtMmeTKa «4» cTaBUTCS, eclii: paboTa BHIMOJHEHA MOJHOCTHIO, HO 000OCHOBaHUS
[1aroB PEIIeHMs] HEIOCTATOUHBI (€Clii yMEHUE 00OCHOBBIBAThH PACCYKICHUS HE
SBJISIIOCH CIIEIUATBHBIM 0OBEKTOM MPOBEPKHU); JOIMYIIEHA OJHA OIHMOKA WM JIBA-TPU
HEeJI0ueTa B BBIKJIAJIKaX, PUCYHKAX, YepTexax Wiu rpadukax (eciu 3TH BUABI paObOThI
HE SIBIISUTUCH CIIEIUATbHBIM 00BEKTOM MPOBEPKH).

OtMmeTka «3» CTaBUTCS, €CIIU: TOMYLIEHBI O0JIee OAHON OIMOKHU WK O0JIee JBYX-
TpPEX HEJIOUETOB B BBIKJIAJIKAX, HO y4YalllMKCA BlaJeeT 0013aTeIbHbIMU YMEHUAMH 10
IIPOBEPSAEMON TEME.

OrMeTKka «2» CTaBUTCs, C€CJIU: NOIMYIICHBI CYNICCTBCHHLIC OI_HI/I6KI/I, ITIOKa3aBIIIHUC,
qTo y‘I&HIHfICH HC BJIaACCT 00s3aTeIbHBIMU YMCHHAMU 110 I[ElHHOfI TEME B MOJIHOM

l o] Y ZssydzOw d Is ts ¢ ts)o O s s0@Bvs | ShiisdRlayte[ty dz! dzO W
| Ot dsO dx

Ha BrInonHeHre KOHTposibHON paboThl naéres 90 MuH. PaboTa cOCTOUT U3 IBYX YacTel M COJEPKUT
12 3ananwii. [lepBas gacte conepxut necsath 3ananuii (1-10) 6a30Boro ypoBHS CIIOKHOCTH, BTOpAst 4acTh —
nBa 3amanus (11, 12) mOBBITIIEHHOTO YPOBHS CIOKHOCTH. CHAYalia 3aMuIInTe HOMEP BBITIOIHIEMOTO
3ajanns, a 3ateM i S dzdptg J' | dasfepr. YueGuuky, cipaBouHble MaTepUabl, KaJbKYJISTOPbI
MCIIOJIb30BaTh 3aIPEeIIaeTCs.

2

“mt 'E M

1. Hanor na goxoawl coctaBisieT 13% ot 3apabotHoil tuiatel. [locie yaepskanusi Hajora Ha
noxoasl Upuna Bukroposna nonyuuna 5220 py6neit. Ckonbko pyoineit coctaBiseT 3apaboTHas
rata Upunsl BUKTopoBHBI?



2.

10.

Ha nuarpamme nokaszaHa
CpeIHeMeCsSIHAs TeMIEpaTypa
Bo3nyxa B Cankrt-IletepOypre 3a
Kaxxapiid Mecar 1999 roxa. Ilo
TOPU30HTAIIN YKA3bIBAKOTCS
MECSIIBI, IO BEPTUKAIH —
TeMIlepaTypa B rpajaycax
Henscus. Onpenenute no
JIuarpaMMe HauMEHBITYIO
CPETHEMECSIYHYIO TEMIIEPATYPyY
BO BTOpo# nosioBuHe 1999 rona.
OtBeT gaiTe B rpajaycax
Ilennscus.

240

-12,0

. . 2\/6
Hatinure 5Sina, ecin cosa = N i1

Pemmre ypaBHeHue Sin

KOPEHb.

p@x-3) _

al 3e3£;2p8.
o 2 -

-0,5. B orBeTe HanuIuTe HAUNMEHBIIUNA [OJOKUTEIbHBIA

. 1
MarepualibHasi TOUKa JBHKETCS PSAMOJIMHEHHO 10 3akoHy X(t) = gt3 - 2% - 4 +3 (rme X-—

paccTossHAE OT TOYKM OTcu€Ta B MeTpax, {— Bpems B CEKyHJaX, M3MEPCHHOE C Hadyala
IBUXKEeHMS ). B kKakoit MOMEHT BpeMeHH (B ceKyHax) e€ cKopocTh Oblia paBHa 38 m/c?

Ha pucyHKe usobpay YA
DY HKYfOM KacaTenbH /
TOYKe ¢ ®.6CcHaitmwTie ,J'//
3HayeHune npowns BEBL! 1

T O UXK €

Mpame=sBx+t4aBnaeTcCA

e | 2

]

KacaTenushnsxli-3x+cr pldapimg w1 €y H |

Hanpgnte 3HaLIEI-BW€tg%BiBI%.a)KeHVIH

6

Haiinure 3HaueHne BbIpaXKEHUs

cos 23" +cos 113"

Ouenpb NErKuil 3apsuKeHHBIH MeTanmuueckuit mapuk 3apsaom ¢ =2Q0 °Kn ckatsiBaeTcs mo

TTIaJKOM HAKJIOHHOW IUIOCKOCTH. B MOMEHT, KOrjia ero CKOpOCTh cocTtaBisieT V=5u/c, Ha
HET0 HA4YUHACT }IeﬁCTBOBaTL IMOCTOAHHOC MArHuTHOC I10JI€, BCKTOP HWHAYKIHUUN B KOTOpOro
JEKUT B TOM JXK€ IUIOCKOCTH M COCTaBIIIET yroji 0 C HalpaBJIC€HUEM JABUKEHUS IIapUKa.
3navenne mHAyknun mons B =4Q0°Tn Tlpu stom Ha mapuk neiictByer cuma JlopeHia,
paBHas F, =qvBsina (H) u HanpaBineHHass BBEpX MEPICHIUKYSIPHO IIOCKOCTU. [Ipu Kakom

HAaNMMCHBIICM 3HAUYCHUHM yrjia & I |_0A,180AJ IIapuKk OTOpBéTCH OT IMOBCPXHOCTH, €CIIN IJIA OTOI'0

HY’HO, uTo0bI cuna F, Obina He Menee yem 2Q0 °H? Otser naiite B rpajmycax.

arp

Yacrtnb 2

11. a) Pemute ypaBHEeHHE ZSinae? + X8C"Sin X = /3 cosx.

¢



6) Hailigute Bce KOpHH 3TOr0 ypaBHEHHUS, IPUHAJICKAIINE TPOMEKYTKY [— .- 6,0] .

12. B xyoe ABCDA;B1C1D; Bce pebpa paBuwl 1. Haiinure paccrossaue ot Touku C 10 mpsimoi
BD;.
CucremMa oneHNBaHUS
PadoThI 0 MaTEMATHKe

3a kaxaoe BepHO peménHoe 3ananue Yactu 1 BeicTaBisgercs 1 6amr, 3a pemenue 3aganue Yactu 2
—ot 0 go 2 0amwoB.

Ne Bapuant2
3a/1aHUA

1. 6000
2. -2
3. -1
4. 1
S. 14
6. 2
7. 7
8. 36
9. 6
10. 30

Ouenounslii Matepuan 11 kmacc

O11eHOYHBIC MaTepHUATBI
(6a30BBIi YPOBEHB)

No Tema Kon-Bo Cpok
n/n 4acoB
1 | BxonHas KoHTposibHas paboTa 1 CeHTs0pb
2 | KonrponbHas pabora Nel no teme «KopHu n-creneHu» 1 OkTs16ph
3 Kontponbnast pabora Ne2 mo Tteme  «IlokasarenbHas 1 Hos6ps
byHKIII
4 Kontponbnast padora Ne3 mo teme  «Jlorapupmuueckas 1 SHBapb
byHKIII
5 Kontponbnass pabora Ne4 mo teme «IlokasartenbHas u 1 deBpainb
Jorapupmuueckas GyHKIUN»
6 Koutponbnast padota Ne5 mo teme  «IlepBooOpaszHas u 1 Maprt
UHTErpaj
7 KonTponbhas padota Ne6 o teme «J1€MEHThI TEOpUU Arnpenb
BEPOSITHOCTEH U MaTeMaTUYeCKON CTaTUCTUKH»
8 KonrponsHas pabora Ne7 mo Teme «YpaBHEHUS U 1 Maii
HEPaBEHCTBA U MX CHCTEMBD»
9. | l'ogoBas KOHTpOJBbHAS paboTa 1 Mait




TSHBOY Codstsd dZOv 0B slO
] OedOdzls 0

Omeemom k 3adanusm smou yacmu (B1-B10) seisemcs yenoe 4ucio uiu KOHeuHas 0ecamuinas 0podbw.
Omeem credyem sanucamo 8 61ank omeemos Ne 1 cnpaséa om Homepa omeemcmesyiowe20 3a0anus, Ha4uHas ¢
nepeotl kiemouxu, 6es npobenos. Kascoyio yugpy, 3nax munyc u 3ansamyio nuwiume 6 OmoeibHoU Kiemouke 8
coomeemcmeuu ¢ npueedéHHbIMU 8 banke oopazyamu. EOunuybl uzmepenus nucamo He HylCHO.

1 1 ®nakon mammysst ctout 130 pyoaeit. Kakoe Hanbonpiee ynuciio GprakOHOB MOXKHO KYITHTh Ha
900 pyOuteii Bo BpeMsl pacpoIaXKH, KOTJa CKuIKa coctaBiser 15%7?

]l 2 Ha pucyHke >XMpHBIMH TOYKaMH ITIOKa3aHa [[€HA HUKENs HAa MOMEHT 3aKpPbITHUSI OMPIKEBBIX
TOproB Bo Bce paboume aHu ¢ 6 mo 20 mas 2009 roxa. Ilo ropu3oHTanu yka3bIBalOTCS 4HCIIa
Mecsilia, 0 BepTHKaJIM — LieHa TOHHBI HuKend B fojutapax CIIIA. Jlns HariasAHOCTH KUPHbIE TOUKU
Ha PHCYHKE COCTMHEHBI JTuHUEH. OnpeaenuTe Mo pUCYHKY HaHOONBIITYIO IIeHY HUKES HA MOMEHT
3aKpbITUS TOPTOB B yKa3zaHHBIN nepuoy (B gosutapax CIIIA 3a ToHHYy).
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1 3 Haiimute miomaap TpeyrojibHUKa, H300paKEHHOTO Ha KJIETYaToi OyMare ¢ pa3sMepoM KJIETKH
l cm * 1 cMm. OTBeT naiiTe B KBapaTHBIX CAHTUMETpAX.




A
Iy
N
=

l 4 B npasuibHOi uerwipexyronsHoii mmpamune SABCD rouka ) — ueHTp OCHOBaHWMS,
S Bepmmna, SO =9, BI) = 24 Haiigure 60xoBoe pebpo SC .

. mx+2

sin (—] =0,5

1 5 Pemute ypaBHeHHE . B oTBeTe HanumuTe HaUOOJBIIUNA OTPULIATEIILHBIN
KOPEHb.

sinct = Vis
] 6 Haiigute COSO | ecnu 4 yo€(ml,5a)

I

3 k.

5 x(t)=—r"+61"—3r— 14

1 7 MarepuanpHasi TOYKa JIBHXKETCS MPSMOJIMHEWHO 10 3aKOHY 3 , Tae
X — pPacCToAHUC OT TOYKH OTCYETA B MECTpaX, r— BpEMA B CCKYHIAX, UBMCPCHHOC C Ha4alla

nBrKeHHs. B kakoil MOMEHT BpeMeHH (B CeKyHJ1aX) ee CKOpOoCTh Oblia paBHa 42 m/c?

1l 8 Ha pucynke usobpaxkensl rpadpuk (QyHKuH ¥ — f(X)y xacarenpuas x HEMY B TOYKE C
abcruccoit Xi. Haiinnte 3HaYeHHE IPOU3BOIHON (DYHKIIUU J(x) 5 rouke X0,

3 .
1 9 Haiinute nanbospmee 3HaueHne pyHkmun ¥ — X — [2x+ 11y OTpe3Ke [—3:0],

f ) -
1 1 ®la pucynke uzobpasken rpaduk ¥ — flx) — HPOU3BOHON (QYHKIIUH flx) , OIIPEICIICHHON

Ha MUHTEpBaJje (—4:10), Haiinute npoMexxyTku Bo3pacTaHus pyHKIIUH Tx) B orsere YKa)KUTE
JUIMHY HauOOJIBIIETO U3 HUX.

Uy

B
\

u _F"I.l':l

Lna sanucu pewenuii u omeemog na sadanusi C1—-C2 ucnonv3ytime onanx omgemos Ne 2. 3anuwume cnavana
Homep svinonusiemoeo 3aoanus (Cl, C2), a 3amem nonnoe 060CHOBAHHOE peuieHue U Omaeen.




A 2 —
4 1 JlaHo ypaBHEHHUE COS2X +SiN“ X = COSX_
a) Peuute ypaBHeHue.

0) HaiiiuTe KOpHH Ha IPOMEXKYTKE [' P ;,0]

(x2 - 9)\/2- X320

¢ 2Pemmre HEPaBEHCTBO 2x+3

KonTtpouabnas padora Nel mo teme «KopHH N-cTeneHm

Bapuanm 0

1°. Boluucnure:  a) ¥/- 10000C  6) 41296 B) - §/0,000064+3%/- 1331
2. Pacnionoxxure yncia B nopsiaAke yObIBaHUS:

331, 10, /666

3°. ITocTpoiite rpaduK QyHKIHH:

a)y=%x-2+1; 0) y=-Yx+1-2
4. Beryuciaure: V4012 - 44/75

5. Halinure 3HaueHUE BBIPAKEHUS

Job? - Yfabt - 425" +8/2401  mpu  b=47-3
6. Pemnte ypaBHEHUE:

Yx-2=-x+4

Konrpoasnas padora Ne2 no reme «IlokasarenbHas pyHKkumm»

Bapuanum Q
1°. Beruucnure:

1 1 1

a) 5°; 6) B) 325-642; 1) +3028 +2

vO) Q Qo

BN

|- OOy,

Lol Qo
i
N

Wik

wIinN

-o00

- A58

2°. Tloctpoiite rpaduk dyskimm: a) y=3*"1 6) y=x3-3



6)9*+6-31-15=0

3°. Pemmre ypaBHenne: a) /33

o ~3;ec -0 ° X
2 p ~a2@¢ 3= _a4a9
. Peminte HEpaBeHCTBO: 0 <& _0

wIlN

x3- x? BTOUKE C

N w

0 N
5. CocTaBbTe ypaBHEHHE KacaTelbHOM K rpaduky QyHKIHH Yy =
abcimccon Xg =1

3
6. Haiitu HanOosnplliee 1 HaMMEHbIIIEE 3HAYCHHE PYHKITUN Y = ?xz - §x3 Ha oTpeske [1; 16].

KonrpouabHas padora Ne3 no reme «Jlorapupmuuyeckass GyHKuum»

Bapuanm 0

1°. Boumciure:  a) bgs(64ﬁ/§) 6) 25+ w10
2° IToctpoiite rpaduk GpyHKIMH:

a) y=2+log, x; 0) y=log,x°
2

3°. Pemure ypaBHeHwue:

a)log,(x+3) = 2- log,(2x +1) 6) log,” x- 2log,(3x)- 1=0
4. PemuTe HEpaBEHCTBO: log,x ¢11- x
5. PemuTe ypaBHEHHE: 1009 - 8x'9* = 20

KonrpoasHas padora Ne4 no reme «IlokasarenbHas u JiorapupmMudeckas

GyHkum»
Bapuanm 0
1°. Pemmre HEPaBEHCTBO: log, (x+3)>-2

2

20, Uccnenyiite dyaknuo v = e* (2X + 3) Ha MOHOTOHHOCTD U SKCTPEMYMBI.
y Yy y pemy



3°. CocraBbTe ypaBHEHHE KacaTelbHOM K rpaduky GyHKmmn y = In (eX) B TOUKe ¢
a0bcruccon xg =1

4. Pemnre ypaBHEHHE:
log, x* +log ,5+3=0

5. Pemmmre cucreMy ypaBHEHHM

¥
- 32x— 5

v ?ﬁﬂ)o
o=
1- 00,

log,(3y +8x - 3) =log, Ig 10000+ log ,, X°
KonTtpoJsbnas padora NeS no teme «IlepBooOpasHasi 1 HHTErpam»
Bapuanm 0

1°. Jlokaxwure, aro F(x) = 4x° + 2sin 2x - 15 apmsercs nepBoobOpasnoit s f(X) =
X

36X + 4c0s 2X + =

X

INJRS]

2
2°. Beraucnure uHTErpal: a) fyr’dx 0) f@sin4xdx
1 0

3°. Haiigure Ty mepBooOpasnyio YHKIHE  y = 4cos2x - 3sinx, rpaduK KOTOPOii
npoxoaut 4epes Touky  A- p;0)

4. BpraucnuTe miomaab GUrypel, orpaHUYCHHON JTUHUSMU:
y=x-4x+5, y=x+1.
5. UsBectHO, uTO QyHKIMA Y = F(X) — mepBooOpa3Hast 1isl PyHKIIHH

y = (x> — 9x) vx- 2. Uccnenyiite Gynkumio y = F(X) Ha MOHOTOHHOCTB 1
KCTPEMYMBI.

KonTpoabnas padora Ne6 mo teme «IJIeMeHThI TEOPUH BEPOSITHOCTEH U
MaTeMaTH4YeCKOH CTATHCTUKID)

Bapuanm 0

0
1°. B xmyGe 25 crioprcMeHOB. CKOJIBKUMHU CITOCOOAMU M3 HUX MOYKHO COCTaBUTh
KOMaH/Ty U3 YE€ThIPEX YEJIOBEK /IS y9aCcTUsI B UEThIPEXITAITHOM dcTadere ¢ yueTtom
nopsiJika mpooera STanos?

0
2". CKOJIbKO TPEX3HAYHBIX YHCETT MOKHO COCTaBUTh U3 1udp 1, 2, 3,4, 0 mpu
YCIIOBUH, YTO KaXK/1as udpa MOKET COAEPKaTh B 3aITMCH YHCIIA JIUIIb OJAWH pa3?



3°. Pemnre ypaBuenne A% - C.' =98

° ~D
0 1
4”, Hamumure pa3I0KEeHUE CTCIIEHNU ouHoMma %xz - —8

c X =+

5. U3 KOJIOABI B 36 KapT BBITACKUBAIOT IBC KApPThI. KaxkoBa BCPOATHOCTH U3BJICYD IIPHU
9TOM KapThIl OHHH&KOBOﬁ MacTu?

6. Ha ipsiMoit B3sITHI 6 TOYEK, a HA MapajuleIbHOM el npsaMoid — 7 TodeK. CKOJIbKO
CYLIECTBYET TPEYTrOJIbHUKOB, BEPIIMHAMU KOTOPBIX SIBJISIFOTCS IaHHBIE TOUKU?

Kontpoabnasi padora Ne7 mo reme «YpaBHeHUS] M HEPABEHCTBA U UX
CHCTEMBI)

Bapuanm O

1°. PemmTe ypaBHEHHUE:

a) v9- x* (2cos x—1)=0 0) lg *x+4lg 5%8:1
g -
2°. PemnTe HEPaBEHCTBO:
x+1
2) % I0g;/3; 6) log, (3x- x*)+/3"* <0

2
3. Pemure cuctemy ypaBHEHUN

x+3y 2% 3y _1

x-3y x+3y

34y* —x*=9

4. Pemute ypaBHeHHE: log,(X® +2) = cosox

Hopwmpbl oieHMBaHUSA KOHTPOJbHBIX padoT Nel - Ne 7

OT1meTKka «5» CTaBUTCSA, €CII: paboTa BBITIOJIHEHA TTOJIHOCTHIO; B IOTUYECKUX
paccyX)JIeHusIX 1 000CHOBAaHUU PEIIECHUs HET MPOOEIOB U OMIUOO0K; B PEIICHUU HET
MaTEeMaTUYECKUX OIMMUOOK (BO3MOXKHA OJTHA HETOYHOCTh, OTMCKA, HE SIBIISIOMIASCS
CJICICTBHEM HE3HAHUS WU HEMOHUMAaHUS Y4eOHOTO MaTepuana).

OT1MmeTKa «4» CTaBUTCS, €CIIM: pab0Ta BHIIIOJHEHA TIOJIHOCTHIO, HO 0OOCHOBAHHS
1ar0B PENICHHs HEIOCTATOYHBI (€CII yMEHUE 00OCHOBBIBATH PACCYKICHHUS HE
SBJISITOCH CTIIEITUATBHBIM 0OBEKTOM MPOBEPKHU); JOIMYIIIEHA O/THA OMIMOKA WIJIA JIBA-TPH



HEJI0ueTa B BBIKJIAJIKaX, PUCYHKAX, YepTexax Win rpadukax (eciau 3T BUABI paObOThI
HE SIBJISUTUCH CIEIUATbHBIM 00BEKTOM MPOBEPKH).

OtmeTKka «3» CTaBUTCS, €CIIU: JIOMYILEHbl O0jiee 0JHOW OMOKH MK 6oee AByX-

TPCX HCAOYCTOB B BLIKJIIAJIKaX, HO yanHﬁCH BJIagcCT 00s13aTeILHBIMU YMCHUAMU 110

IPOBEPSIEMON TEME.

OTMmeTKa «2» CTAaBUTCA, CCJIIU: JOIIYIICHBI CYINICCTBCHHBIC OHII/I6KI/I, IIOKAa3aBIINC,
qTo yanHﬁCH HC BJIaACCT 00s13aTeIHLHBIMHU YMCHUAMU I10 ,HaHHOﬁ TEME B IMOJHOM

Mepe.

] BHts9 OW
Bapuanr 0.
1. HaiignTe 3HaueHHEe BbIpAXKEHHUA Ll +1J : 5 .
7T 8/ 28

2. Haiigure sHaueHne BeIpaxenus 39-10-1,5- 10%.

3. HailguTe sHaueHHEe BhIPAMKEeHHA (\1(1_1 - Vfé}{xfﬁ + Jﬁ] .

4. Haiigure Kopens ypaBeeHns 5' %% .

5312_

1

125

¢ ts dzls te ts dz!

9. VYcTAHOBHTE CODTBETCTEHE MEMKIY rpadukaMy QYHKIUE ¥ 3HAYCHHIMH
TNPOH3BOAHOH a1HX GOYHKIHNA B TOUKe X

I'PAPHKH

lw=fx) ye1iz) Lt

BHAYEHHUA [TPOM3BOLHOH

1) 2,5 2) -1

2
3) -2
) 3

- E] \ 55-.=J’:{x}‘| Lol

4]3

1

6. Kaxnomy M3 yeTHIDEX HEpaBeHCTE B JEBOM CTOJOIle COOTBETCTBYET OfI-
HO M3 pelleHUH B NpaBoM cTojibue. YCTAHOBHTE COOTBETCTBHE MEMIY

HEPABEHCTBAMH H HX DeIlIeHHAMH.
HEPABEHCTBA
A) log,x<1
B) log,x>-1
B) logyx <-1
') logyx>1

PEIIEHUSA
1) x>4
2) 0<x<4

1
3) x>=
) 4

4) l’.}<x-<l
4

7. auewii yuacTor HMeeT (opMy IDAMOYCOABHHEKA €O cTOpoHamu 35 M
# 20 M. Xo3aMH OTrOPOANT HA YYACTKE KBAADATHHIH BOMBED CO CTODO-
ot 10 M (cM. puec.). Hafigure mwiomgias ocTAaBIIeiicA YaCTH YYACTHA.

Oreer pafiTe B KBAJPATHRIX METDAX.

10 m

20 M

30 M

dzO w

OB SIs O



8. B smmnyraom ugereipéxyronsnuxe ABCD wuapecTHO, utoe AB = BC,
AD = CD, £B = 59°, /D = 147°, Haiaure yron A. Orser gaiiTe
B rpagycax.
C

A
9. [anm ase xopoOxH, MMeriHe GOPMY NPABMIBHOH YeTHPEXYIONLHON
npuamel. Ileppad KopoOka B WeTHpe pA3A HHMKe BTOpPOi, A BTOpAA B

noATopa pasa mupe mepeoil. Bo croasko pas obeém BTopoll Kopobru
Bossme obséMa neproi?

10. B cocyne, uMemouieM hopMy KOHYCA, YDOBEHB KHIKOCTH JOCTHIAET 3

BeICOTEI. O0BEM muaxocTH paseH 2 ™, CKOJBKO MHJUTHIHTDOB
JHHUAKOCTH HYXKHO [OJHTh, 4TO6BI HATIOJHHUTH COCY[ A0BepXy?

OneHOYHbIE MaTEPUATIBI
1o reoMeTpuu (0a30BbIN YPOBEHB)

11 xmacc
No Tema Kon-Bo Cpok
n/n 4acoB
1 KonrponsHas paGora Ne 1 mo Teme «Bektopsl B 1
IPOCTpaHCTBE. MeToa KOOpIMHAT»
2 KontponbHaas padora Ne 2 o teme «Tena u moBEepXHOCTH 1
BpaIlleHUs»
3 | KonrponpHas pabora Ne 3 o teme «OOBEMBI T 1

KonTtpoJsbHas padora Ne 1 no teme «BekTopsl B npocTpancree. Metoa
KOOPAUHAT

0 BapuaHT

1. Haiiure koopauHatsl Bektopa AB, ecimn A(5; -1; 3), B(2; -2; 4).

2. JIaHBI BEKTOPBI 5{3;1'- 2}m E‘{];4;- 3 } Hainpure xoopaunatel BekTopa 2b - ¢
3. Hzobpaszume cucmemy koopournam OxyZ u nocmpotme mouxy A(1; -2; -4).
Haitgure paccTostHue OT 3TOU TOYKHU 1O KOOPAUHATHBIX INIOCKOCTEH.



—

=
4.  Bplunciaute CKadspHOE MPOU3BEIEHNE BEKTOPOB my, n , €CIH

m=a+2b-c n=2a-b J|a|=2 |b|=3
—>®—> - -_— - g

(a b)=60°, c”a c~b.

KonTpoubHasi pabora Ne 2 o teme «Tesia 1 IOBEPXHOCTH BpaLlleHUSD)

0 BapuaHT

1. OceBoe ceueHne NUIMHAPA — KBaJApaT, IJIOMAAb OCHOBAaHUS LIWIMHIpPA paBHA 167
cM®. HaiiTyt m1o1a b MoBEepXHOCTH LIMTHHAPA.
2. BricoTa koHyca paBHa 6 CM, YroJI IpH BEpIIMHE OCEBOTO CEUCHUS PaBEH 120°.
Haiitn mnomaas 60KOBOM MOBEPXHOCTH KOHYCA.
3. a) Hanmmure ypaBueHue cepbl paanyca R ¢ ieatpoM A, ecim A(2; 0; -1),
R=7.
0) [IpoBepsbTe, TEKUT JIU TOUKA A Ha cepe, 3aJaHHON ypaBHEHUEM
(x+2P°+(y-1)%+(@z-3)°=1, ecmu A(-2; 1; 4).

KonTpoabnasi pabora Ne 3 mo teme «O0beMbI TeJD)
0 BapuaHT

1. W3mepeHus npsAMOyroiabHOro napasuiesienuiena paBHel 2,5 cM, 5 cM, 5 cM.
Haiimute pedpo kyba, 00eM KOTOPOTO B JiBa pa3a 0oJbIle 00beMa JAHHOTO
napajiesenuneaa.

Kaxxnoe pebpo mpaBuiibHOTO TeTpadapa paBHo 6. Haiitu 00beM TeTpasapa.
Boeruncnure 06beM mapa, eciiv ero paanyc R = 6 cwm.

Boeruucnure quamerp mapa, eciiv ero oobem V = 36m.

oW



