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PA3/IEJ 1.
IIJIAHUPYEMBIE PE3VJIbBTATHEI OCBOEHUSA

YYEBHOTI'O IPE/IMETA «<MATEMATHKA: AJI'EBPA 1 HAYAJIA
AHAJIM3A, TEOMETPUS»

N3yuenne maremaTMKu B CTapliedl mIKojae  Aa€T BO3MOXKHOCTh JIOCTHXKCHUS
00yJaroMMUCs CIEAYIOUX Pe3yIbTaTOB.

JIMYHOCTHBIE:

e  chopMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pAa3BUTHA HAYKH; KPUTUYHOCTH MBIIUJICHHS, YMEHHE
pacno3HaBaTh JOTMUYECKHM HEKOPPEKTHBIC BBICKA3BIBAHMS, OTIMYATh TMIOTE3Y OT
dakra;

L FOTOBHOCTh M CIIOCOOHOCTH BECTH anajor ¢ JpyruMm JrOJAbMH,
JOCTHUI'aTh B HEM B3aMMOIIOHUMAaHUs, HAXOOAUTH O6H_[I/Ie e U COTPpYAHUYATb IS
HUX JOCTHIXXCHMUI,

®  HABBIKA COTPYJHHUYECTBA CO CBEPCTHHKAMH, JACTBMH MIIAIIIETO
BO3pacTa, B3POCIBIMH B 00pa30BaTENIbHOWM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-
WCCIIEIOBATEILCKON, TPOSKTHOU 1 APYTHX BHUJIAX JCSITCIBHOCTH;

® TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHUCJE
caM000pa30BaHNI0, Ha TMPOTSHKCHWHM BCEH >KU3HH, CO3HATEIIBHOE OTHOIICHUE K
HEMPEPhIBHOMY OOpa30BaHUI0 KaK YCJIOBUIO YCHEIIHOW MpodhecCUOHANIBHOU U
OOIIECTBEHHOU JICATCIILHOCTH;

®  HCTETHMYECKOE OTHOLIEHUE K MHUPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOI'O
Y TEXHUYECKOTO TBOPUYECTBA;

®  OCO3HaAHHBIN BHIOOP OyyIIEH Mpodeccuu U BO3MOXKHOCTEHN peanu3aiun
COOCTBEHHBIX  JKU3HEHHBIX IUIAHOB; OTHOIIEHHE K  MNpOdecCHOHAIBHOU
NEATEIbHOCTH KaK BO3MOXKHOCTH YYacTHsl B PEUICHUM JIMYHBIX, OOIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIICHAIMOHATBLHBIX MPOOJIEM.

MeTtanpeaMeTHble:

o YMEHHE CAMOCTOATENIBHO ONPEAEIIATH LENH JEATEIIBHOCTH U COCTABIISITh
IJIaHbl JEATEJIBHOCTH; CAaMOCTOSATEJIBHO OCYIIECTBIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JCATEIBHOCTD;, HCMOJb30BATh BCE BO3MOXKHBIE PECYPCHI A
JIOCTUKEHUSI TTOCTaBJIEHHBIX 1eJIel U pealii3alliy IIaHOB JESTEIbHOCTH; BRIOUPATH
YCIICIIHBIE CTPATETUH B PA3JIMYHBIX CUTYalUsIX;



o YMEHHE TPOAYKTHBHO OOINATHCA M B3aMMOJICHCTBOBATH B IPOIIECCE
COBMECTHOM IS TeTbHOCTH, YUUTHIBATh TIO3UIIMH APYTUX YIACTHUKOB JIEATEILHOCTH,
s PekTUBHO pa3peniaTh KOHPIUKTHI;

L BJIaACHHUC HaBBbIKAMH HOBH&B&TCHLHOﬁ, y‘{C6HO-HCCJIC,Z[OBaTCHBCKOﬁ 151
HpOCKTHOI?I ACATCIIBHOCTH, HABBIKAMH Pa3pCIICHUA HpO6JI€M; CIIOCOOHOCTh M
IOTOBHOCTb K CAMOCTOATCIIBHOMY ITOUCKY MCTOAOB PCHICHUA IIPAKTHYCCKHUX 3a1a4,
IMMPUMCHCHHIO PA3JINYHBIX MCTOAOB ITIO3HAHUS

L TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATCIBLHOMN I/IH(I)OpMaHI/IOHHO-
MMO3HABATEIbHOU ACATCIbHOCTH, BKIIIOYasd YMCHHC OPHUCHTHUPOBATLHCA B PA3JIMYHBIX
HNCTOYHHKAX I/IH(l)OpMaHI/II/I, KPpUTHYCCKH OHOCHHBATL W  HHTCPIIPCTUPOBATH
I/IH(I)OpMaHHIO, IIOJIy4acMYI0 U3 pa3JIM9IHbIX NCTOYHUKOB,

o yYMEHHUE UCIIOJIb30BaTh CpeAcTBa uH()OPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX TexHosorui (mamee — WKT) B pemieHun KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX M OPraHU3allMOHHBIX 3a7ad C COOJIoJieHneM TpeOoBaHUMN
HPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHus, IPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(MOPMAITMOHHON O€30MaCHOCTH;

L BJIaACHHUC SA3BIKOBBIMH CPCACTBAMH — YMCHHC SCHO, JOTHUYHO U TOYHO
nu3jiaratb CBOIO TOYKY 3pCHUS, UCIIOJIb30BATH aJICKBATHLIC A3bIKOBBIC CPCACTBA,

L BJIaACHHUC HaBbIKaMH MMO03HABATEIbLHOU pe(bJIGKCI/II/I KaK OCO3HaHMHA
COBCpPIIACMBIX I[efICTBHI;'I N MBICIIMTCIIBHBIX IIPOOCCCOB, HX PE3YyJIbTATOB H
OCHOBaHHﬁ, I'paHul CBOCTO 3HAHHA W HC3HAHHA, HOBBIX IIO3HABATCIIBHBIX 3aJa4 U
CpCACTB UX NOCTHIKCHHA.

IIpeameTHble:

° c(hOpMHUPOBAHHOCTH MPEJICTABICHUN 0 MaTeMaTHUKE KaK YaCTH MHUPOBOM
KYJIbTYphl U O MECT€ MaTeMaTHKH B COBPEMEHHOHN ITMBHIIM3AIMH, O CIIOCO0ax
OIMCAHMS HA MATEMATUYECKOM SI3bIKE SBJICHUN PEATLHOTO MUPA;

o c(hOpMHUPOBAHHOCThH MPEJCTABICHUN O MaTeMaTHYSCKUX IMOHIATHAX KaK
0 BaXHEMIIMX MAaTEeMaTHUYECKUX MOJEIISIX, MO3BOJSIOIIMX ONUCHIBATh U HU3ydaTb
pa3HbIE TPOLECCHl W SBJICHUS, MOHUMAHUE BO3MOHOCTH aKCHOMAaTHYECKOIO
MMOCTPOEHUSI MATEMATUYECKUX TEOPHH;

L BJIAJICHUC MCTOAaMM IOKaA3aTC/IbCTB U AJITOPUTMOB PCHICHUA; YMCHHC
X IIPUMCHATD, IPOBOJANUTDL JJOKA3ATCIIbHBIC PACCYKJICHUA B XOJIC PCIICHUA 3a/1aY;

L BJIaACHUC CTaHAApPTHBIMHU HpI/IéMaMI/I pe€IICHUA paluOHAIIBHBIX H
HPppadrOHAJIbHBIX, IIOKA3aTCJIIbHBIX, CTCIICHHBIX, TODUTOHOMCTPHYCCKHUX ypaBHeHI/Iﬁ u
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HEPaBEHCTB, UX CUCTEM; UCIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX MTPOTPaMM, B TOM
yucie s TOMCKa NyTH pElIEeHUsS W WUIIOCTPAIMM PEeUIeHUs YpaBHEHUH U
HEPaBEHCTB;

L C(l)OpMI/IpOBaHHOCTB HpCI[CTaBJICHI/Iﬁ 00 OCHOBHBIX INOHATHUAX, HACAX U
MCTOJaX MAaTCMAaTHYCCKOI'O aHaJIn3a,

o c(OPMHUPOBAHHOCTh TIPEACTABICHHA O TIPOIeccax W  SBJICHHSIX,
MMEIOIINX BEPOSITHOCTHBIM XapakTep, O CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B
peasbHOM MHpE, 00 OCHOBHBIX IMOHATHUSX SJIEMEHTAPHOW TEOPUU BEPOSITHOCTEH;
c(OpMHPOBAHHOCTh YMEHHI HaXOIUTh M OLICHUBATh BEPOSITHOCTU HACTYIUICHHS
COOBITHI B MPOCTEHIIMX MPAKTUYECKUX CUTYAlUSIX U OCHOBHBIE XapaKTEPUCTUKHU
CIIy4alHbIX BEJINYUH;

o BJQJICHUE HaBBIKAMU MCIOJB30BaHUS TOTOBBIX KOMITBIOTEPHBIX
MpOrpaMM MPU PEUICHUH 3a7a4.



ba3oBblii ypoBeHb

«IIpobJeMmHo-(

YHKIIHOHAJBbHBIC PE3YyJdbTAThD)

Pa3nen |. BbIyCKHUK HAYYUTCHA I11. BbINyCKHHMK NOJY4YUT BO3MOKHOCTh
HAYYHUThCH
Henn s ucnonb30BaHus B Lna pazsumus mvluiienus, UCnOIb306aHUS 6
OCBOCHHUA IIOBCEIHEBHOM JKU3HU U NOBCEOHEBHOU IHCUZHU
npeaMera o0ecrnieueHns BO3MOXHOCTU u obecneuenuss 603MOACHOCIU YCREUHO20
YCIEIIHOTO MPOAOIIKCHUSA npoooadicerHuss 00pazo8anus o CneYyuaiIbHOCMAM,
o0pa3oBaHus 10 He CEA3AHHbIM C NPUKIAOHBIM UCNONb308AHUEM
CIELUAIBLHOCTAM, HE CBA3AHHBIM | MamemamuKku
C IPUKJIAAHBIM UCIIOIb30BAHUEM
MaTE€MaTUKU
TpebGoBanus K pe3yjbTaTaM
Inemenmul OmnepupoBatb Ha 0a30BOM —  Onepuposamv® NOHAMUAMU: KOHeyHoe
meopuu ypoBHe! monsTHAMY: MHOJICECMB0, oneMeHm MHOJCECMEBA,
MHOYCECME KOHEYHOE MHOXECTBO, NOOMHOJICECmB0, nepeceyeHue U 00beOUHeHue
u JJIEMEHT MHOKECTBA, MHOJICECmS, yucnosvie MHOJHCECMEA Ha
mamemamuy NOAMHOXKECTBO, KOOPOUHAMHOU ~ NPAMOLU, OmMpe30K, UHMePEal,
ecKou [IEPECCUCHUE U NONYUHMEPBAl,  NPOMEICYMOK €  BbIKOJIOMOU
J102uKu 00BbEIMHEHNE MHOXKECTB, mouKoll, epaguueckoe npedcmasienue MHONICECME

YHCIIOBbIE MHOXECTBA Ha
KOOP/AMHATHOH NPsIMOH,
OTPE30K, HHTEPBAIL;
oIepupoBaTh Ha 6a30BOM
YpOBHE OHATHUSIMHU:
yTBEp)KIEHHE, OTPULIAaHHUE
YTBEPKJICHHSI, UCTHHHBIC
U JIO’)KHBIE YTBEPKACHUS,
MIPUYNHA, CIIE/ICTBUE,
YacTHBIN ciry4aii oOmiero
YTBEPKICHHS,
KOHTpIpUMED;

HaXO/IUTh TEPECceUCHUE U
00bEeTMHEHNE IBYX
MHOKECTB,
IPEJCTaBICHHBIX
rpagu4ecKy Ha YUCIOBOH
MIPSIMOM;

CTPOUTH HA YUCIIOBOMN
IPSIMO# TOIMHOKECTBO
YHCIIOBOTO MHOKECTBA,
3aJJaHHOE MPOCTEHITUMHU
YCIIOBHSIMU;

HA KOOPOUHAMHOU NAOCKOCMU,

— onepupoeéamb  NOHAMUAMU:  YMEEPHCOEHUE,
ompuyaHue ymeepicoenuss, UCIUHHbLE U TONHCHbLE
VMEepIHCOeHUs, NPUYUHA, Cledcmeue, Yacmubli
cyyail obuje2o ymeepicoenus, KOHmpnpumep,

— nposepamv  NPUHAONEHCHOCMb  JNeMeHma
MHOHCECMBY,

— Haxooumev  nepeceuenue U  00bEOUHEHUE
MHOJICECmS, 8 MOM 4Hucie npeocmasieHHbIX
epaghuuecku  Ha  4UCIO0B0U  MPAMOU U  HA
KOOPOUHAMHOU NAOCKOCMU,

—  nposooums 0oKazamenbHvle PaccyHcoenus s
000CHOBAHUSA UCIMUHHOCIU YMBEPHCOCHUII.

B nosceonesnoii ocuznu u npu usyuenuu opyaux
npeomemos:

—  UCNONL308AMb  YUCIOBblE MHOJCECMBA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU Ol ONUCAHUSL PEealbHbIX NPOYEcco8 U
ABNEHUU,

—  Npoooums 00KA3AMelbHble PACCYHCOCHUS 8
CUMYayusx NOB8CEOHEHOU JHCU3HU, NPU peuleHuu
3a0a4 U3z Opyaux npeomemos

13pneckb M panee: pacnosHaBaTbh KOHKPETHbIE NPMMEPbI OBLLMX NOHATUIN N0 XapaKTepHbIM NPU3HaKaM, BbINOAHATb AeNCTBUA B
COOTBETCTBMM C ONpeaeneHUem 1 NpoCcTenWmnmmn CBOMCTBaMM NOHATUI, KOHKPETU3NPOBATL NpUMepamMm obLime NOHATUA.
23pnecb M fanee; 3HaTb ONpeAesieHne NOHATUA, YMETb NOACHATb €ro CMbIC/I, YMETb MCMNONb30BaTb NMOHATUE U €ro CBOMCTBA
npu NPoBeAEHUM PaCcCyKAEHUN, pelleHnn 3a4au.
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pacmo3HaBaTh JOKHBIC
YTBEPKJICHHS, OTUOKU B
pacCyX)ICHHUSIX, B
TOM YHCIIE C
HCIIOJIb30BAaHUEM
KOHTPIPUMEPOB.

B nosceomnesnoti scusnu u
npu u3yueHuu Opyeux
npeomemos:

— HCIIOJIb30BAaTh
YHUCJIOBBIE MHOKECTBA Ha
KOOPJIMHATHOM  TNpsAMOU
JUIsL OTMCAHUsl pealbHBIX
MIPOLIECCOB U SBJICHUM;

— TPOBOJUTH
JIOTUYECKHUE PaCCyKICHUS
B CUTYaIUsAX
MOBCEHEBHON KM3HU

Yucha u
GLIPAIHCEHUA

OnepupoBatb Ha 6a30BOM
YPOBHE TIOHSATHSIMU:
1[eJI0€ YUCTIO0, AETUMOCTh
qpces, OOBIKHOBEHHAS
IpoOb, necsaTHYHAS
Ipo0b, pallMOHATIEHOE
YHCIT0, MPUOIMKEHHOE
3HAYCHUE YMCIIa, JacTh,
JI0J15, OTHOILICHUE,
MIPOILICHT, MOBHIIICHUE U
MOHIKEHUE Ha 33/1aHHOE
YHCIIO MPOIICHTOB,
MacIrao;

oTepupoBaTh Ha OA30BOM
YPOBHE MOHATUSIMU:
norapudm uucna,
TPUTOHOMETPHYECKAs
OKPYXHOCTb, TPaJTlyCHAs
Mepa yria, Belnn4nHa
yriia, 3aJJaHHOT0 TOYKOM
Ha TPUTOHOMETPUUYECKOM
OKPYXHOCTH, CHHYC,
KOCHHYC, TAHTEHC U
KOTaHTEHC yTJIOB,
HMMEIOIIUX MTPOU3BOJIBHYIO
BEJIMYMHY,

BBITIOTTHSATh
apupMeTHIECKHE
JEUCTBUS C LEIBIMU U
parMoHaIbHBIMU
4HClIaMU,;

BBITIOJTHATEH HECTIOKHBIC
npeoOpa3oBaHUs
YHCIIOBBIX BBIPAKCHHM,

C60000HO onepuposams NOHAMUAMU. Yenoe
YUCo, 0eIUMOCIb Yucell, 0ObIKHOBEHHASL OpoDb,
oecssmuunas Opodb, pAYUOHAIbHOE YUCTO,
NPUOIUINCEHHOE 3HAYEHUE YUCIA, YACMb, Q0JI5,
OmHOweHue, NPOYEHM, NOBLIUEHUE U NOHUNCEHUE
HA 3A0AHHOE YUCTO NPOYEHMO8, MACUMAo,
nPUBOOUNb NPUMEPDL YUCE C 3A0AHHBIMU
CBOUCMBAMU OCIUMOCIU,

onepuposams NOHAMUAMU. T02APUPM HUCIA,
MPUSOHOMEMPUYECKASL OKPYIHCHOCb, PAOUAHHAS U
2paodycHas mepa yena, 6eIutuna yend, 3a0aHH020
MOYKOU HA MPUCOHOMEMPULECKOL OKPYICHOCMIUL,
CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC YeIl08,
UMEIOWUX NPOU3BOILHYIO BEIUYUHY, YUCIA € U T,
BbINOIHAMb apumemuueckue 0eticmeust, Couemas
VCMHbLE U NUCbMEHHbLE NPUeMbl, NPUMEHSISI NPU
HeoOX00UMOCMU BbIYUCTUMENbHBLE YCIMPOLUCMBA;
HAXo00ums 3Ha4eHUsi KOPHs. HAmMypaibHOU Cenetu,
CMeneHu ¢ payuoHAaIbHbIM NOKA3AMeNeM,
J02apu@ma, ucnov3ys npu HeooXoOUMOCmu
BLIUUCIUMETbHBIE YCIPOUCTEA,

NOJb308AMbCSL OYEHKOU U NPUKUOKOU NPU
NPAKMUYECKUX paciemax,

nPOBOOUNDb NO UIBECHHBIM (POPMYIAM U NPABULAM
npeoopazoeanusi OYK8EeHHbIX GbIPANCEHUL,
BKIIOUAIOWUX CMeNneHu, KOPHU, 102apuhmol u
mpucoHoMempuyecKue QyHKyuu;

HAX00UMb 3HAYEHUsL YUCTOBLIX U OVKBEHHBIX
8bIPAdICEHULL, OCYWeCmBIsis HeoOX00uMble
NOOCMAHOBKU U NPeoOPa3068aHUsL,

—  uU3z00padcamv cxemamuyecKu Veou, GeluduHd
KOMOPO20 8bIpAdiCeHa 8 2padycax uiu paouanax;

—  UCNONIL308AMb NPU peuleHuU 3a0ay maoiuyHvle
3HAUEHUsL MPUSOHOMEMPULECKUX (DYHKYUL Y2l08;
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COJIepIKALINX CTETICHU
Yyuce, TH00 KOPHU U3
qucen, 100 Jorapu@mbl
qHCell;

CpaBHUBATb
paloHaIbHbIC Yncia
MEXy COOOM;

OLICHUBATh U CPABHHUBATD
C palMoOHaIbHBIMU
YHCIIaMU 3HAYSHHUSI LIeITBIX
CTEIIEHEeH Yucell, KOpHEN
HaTypaJIbHOM CTETEeHU U3
qucel, JIOTapu(MoB
qucell B IPOCTHIX
clly4asix;

n300paxkaTh TOUKaMH Ha
YUCJIOBOM MPSIMOM LIENIbIE
Y pallMOHANIbHBIC YUCIIA;
M300pakaTh TOYKaAMH Ha
YUCJIOBOM MPSAMOM 11e/bIe
CTETIeHH YHUCEeI, KOPHU
HATypaJIbHOM CTETEeHU U3
YHCe, JIOTapu(MBbI YUCell
B IIPOCTBIX CIIydasix;
BBITIOJIHSATH HECIIOKHBIE
peoOpa3oBaHUs LEIBIX U
IpOOHO-pallMOHAIILHBIX
OYKBCHHBIX BBIPOKEHUH,;
BBIpaXKaTh B MPOCTEUIITNX
CITydasiX U3 paBeHCTBA
OJTHY TIEPEMEHHYIO Yepe3
ApYTHE;

BBIYUCIIATH B MPOCTHIX
ClTydasiX 3HaYCHUS
YHUCIIOBBIX M OYKBEHHBIX
BBIPAKECHMIA,
OCYILECTBIISSA
HE00X0/IMMBbIE
MOJICTAHOBKHU U
npeoOpa3oBaHuUs;
HU300paxarthb
CXEMaTHYEeCKH yToJl,
BEJIMYMHA KOTOPOTO
BBIpa)KE€HA B IPpaaycax;
OLICHUBATh 3HAKH CHUHYCA,
KOCHHYCa, TAHTeHCa,
KOTaHTE€HCa KOHKPETHBIX
YTJIOB.

B nosceonesnou sxcusuu u
npu u3yyeHuu Opyeux
VUEOHBIX NPEOMEMOB.

—  GbINOJHAMb  NEPe6O0  GEIUYUHLL  Yeld U3
PAOUAHHOU Mepbl 8 2PA0YCHYIO U 0OPAMHO.

B noeceomnesnoti srcusnu u npu uzyyenuu opyeux
VUEOHBIX NPEOMEMOB:

BLINONIHAMb 0CUCMBUS C YUCTIOBLIMU OAHHBIMU NPU
PpeueHuu 3a0ay npaKmu4ecko2o xapaxkmepa u
3a0a4 U3 pasiuyHslx 001acmetl 3HAHUl, UCNOJIb3Y3L
npu He0OXOOUMOCMU CNPABOUHbIE MAMEPUATbL U
sblIUUCIUMENbHBIE YCIPOUCEA,

OYeHUBamM»b, CPABHUBAMDb U UCHOTIL306AMb NPU
peueHuU NPaKmuyecKux 3a0ay Yucioevie 3Ha4eHus
PEANbHbIX 8EIUYUH, KOHKPEMHble YUCTIOBbLE
Xapakxmepucmuxu 006beKmos8 OKPYHCaroue2o Mupa




BBITIOJTHSTH BBIYUCIICHUS
MIPH PEUICHUH 3a7a4
MPAKTUIECKOTO
Xapakrepa,

BBITIOJTHSTh
MPAKTUYECKHE PACUETHI C
WCIOJIb30BaHUEM TIPU
HE0OXOIUMOCTHA
CIPaBOYHBIX MATEPHAIIOB
Y BBIYHCITUTEIbHBIX
YCTPOMCTB;

COOTHOCHTH PEasbHbIC
BEJIMYMHBI,
XapaKTEPUCTHKU
00BEKTOB OKPYKAIOIIEr0
MUpa C UX KOHKPETHBIMU
YHCIIOBBIMU 3HAYCHUSIMU;
WCTIOJIB30BaTh METOIbI
OKpYTJICHUS,
MIPUOIMKCHUSI U
MPUKUIKA TIPU PEIICHUN
MPAKTUYECKHX 3a/1a4
MOBCEHEBHON KM3HU

Ypasnenusn
u
Hepasencme
a

Pemats nuHeitHbIe
YpaBHCHHUS U
HEPaBEHCTBA,
KBaJIpaTHBIC yPaBHEHUS;
pemarhb
norapudmudeckue
ypaBHeH#ust Buaa l0g a (bx
+ ¢) = d u mpocTeiime
HepaBeHCTBa Buja 10g a X
<d;

peliaTh nmokazareabHbIe
ypaBHeHus, Buja a>* = d
(rme d MOKHO
MIPEJICTAaBUTH B BUJIC
CTEINCHU C OCHOBAHUEM Q)
U IIpOCTEUIINE
HepaBeHCTBa Buja a* < d
(rme d MOXXHO
MIPEJICTAaBUTh B BUIC
CTETIEHH C OCHOBAaHUEM
a);.

MIPUBOJIUTH HECKOIILKO
IIPUMEPOB KOPHEMN
IIPOCTEUILIETO
TPUTOHOMETPUIECCKOTO
ypaBHEHHS BUA: Sin X =
a, Cosx=a, tgx=a, Cctg
X = @, rIe a — TadJINMYHOE
3HAYCHUE
COOTBETCTBYIOIIEH

— Pewams payuonanvHvle, noOKazamenvbHbvlie U
Jloeapupmuyeckue YpasHeHus. U HEpAGeHCmed,
npocmeuuue UppayuoHaibHvle u
mpucoHoMempuiecKue YpPaeHeHUsl, HEPABEHCMEA U
ux cucmembl;

UCNOTL3068ANMb MEMOObl PeUleHUsl YPAGHEHUIL:
npusedeHue K U0y «Npou3eedeHue pasHo Hymo»
UIU «YACMHOE PABHO HYIIOY, 3AMEHA NePEeMEHHbIX,
UCNOIL3068AMb MEeMOO UHMEPBAI08 OJisl PeUeHUs.
HepaseHcma,

— ucnonvzogamev  2paguueckuil  Memoo  0if

NPUOTUIICEHHO20 — PeeHUss  YPAGHEeHUll u
HEPABeHCME,
—  u3obpasxcams HA  MPUSOHOMEMPUYEcKou

OKPYIUCHOCIU MHONICECBO PEeULeHUll NPOCMeUuuux
MPUSOHOMEMPUYECKUX YPABHEHUL U HEPABEHCNG,
—  BbINONHAMb OMOOp KOpHell YPAGHeHull Ulu
pewieHull  HepageHcme 8  COOMBEMmCmeuu  C
OONOTHUMENbHBIMU YCTIOBUAMU U 02PAHUYEHUAMU.

B noeceonesnoil scuznu u npu uzyueHuu Opyux
VUEOHbIX NPEOMEMO8:

— cocmasnams U peuams YpPaeHeHuUsl, CUCTeMbl
VpasHeHull U HepaeeHcmea Npu peuleHuu 3a0ay
Opyaux yueOHbIX NPpeoMemos;

—  UCNONb308aMb YPAGHEHUs U HEPABEHCMBA OJis
nocmpoenus U UCCLe008aHUsL  NPOCMEUUUX
MamemMamuyeckux mooenell peanbHblX Cumyayuil
UU NPUKTIAOHBIX 3a0aY,
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TPUTOHOMETPUYECKOMN
byHKIHIH.

B nosceonesnoii sorcuznu u
npu usydeHuu opyaux
npeomemos:

— COCTaBIIATh W pemiaTh
ypaBHEHUSI M CHUCTEMBbI
YpaBHEHUN TPH PEIICHUU
HECJI0KHEIX
MPAKTHYECKUX 3a/1a4

—  YyMemb UHMEPNPemuposams NOLYYEHHbIL NpU
peuwleHuU ypasHeHusl, HepageHcmea Ul CUucmembl
pe3yibmam, OYEeHUBamv e2o0 npasoonoododue 6
KOHmMeKcme 3a0aHHOU peanbHOU cumyayuu uiu
NPUKIAOHOU 3A0a4u

Dyukyuu

OnepupoBath Ha 6a30BOM
YPOBHE NOHATUSAMMU:
3aBHCUMOCTH BEJTMYHH,
(GyHKLHUA, apryMEHT U
3Ha4YeHUE QYHKIUH,
00J1acTh onpeAeIeHUs U
MHOECTBO 3HaYEHUN
byHkmuy, rpadux
3aBHCUMOCTH, TpaduK
GyHKIUH, HYIIH
(GyHKINHU, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
BO3pacTaHUE Ha
YHCIIOBOM ITPOMEXYTKE,
yObIBaHHE Ha YHCIOBOM
IIPOMEKYTKE,
HauboIbIIee U
HauMEHblIIee 3HaYeHue
(YHKIIUU Ha YUCIIOBOM
MIPOMEKYTKE,
nepuoandeckast pyHkuus,
NIEPHOL;

oTepupoBaTh Ha OA30BOM
YPOBHE NOHSATHUSIMHU:
npsimMasi U1 oopaTHast
MPONOPIMOHAIEHOCTh
TMHEWHas1, KBapaTUIHas,
norapupmMuyuecKas 1
MoKasareiabHask QyHKIINH,
TPUTOHOMETPHUUYECKHE
byHKIHH;

pacro3HaBaTh rpaduKu
AJIEMEHTapHbBIX (PYHKIINMI:
npsiMoit 1 oOpaTHOU
MPONIOPIIMOHAITLHOCTH,
JIMHEHOM,
KBaJIpaTUYHOM,
JorapupMHUECKON U
MoKa3areabHOU (QyHKIUH,
TPUTOHOMETPHUYECKUX

byHKIHIH;

Onepuposams NOHAMUAMU. 3A68UCUMOCTD

8eUYUH, DYHKYUSA, apeyMeHm U 3HAUeHUe
@yukyuu, obracms onpeoeneHuss U MHOHCECmaeo
3HaweHull pyHKyuu, epapux 3asucumocmu, cpapux
DyHKYUU, HYIU QYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEBA, 803PACMAHUE HA YUCTIO80M
npomexcymke, yovieanue Ha YUCI080M
npomedicymke, HauboIvbuiee U HauMeHbuiee
3HaYeHue YYHKYUU Ha YUCTOBOM NPOMENHCYNIKe,
nepuooudeckas (pyHKyus, nepuoo, Yemuas u
Heuemuas QyHKyuu,

onepuposams NOHAMUAMU. NPAMAs U 00pAMHAS
NPONOPYUOHANLHOCMYb, TUHEUHAS, K8AOPAMUYHAS,
Jloeapughmuyeckas u nokazamenvHas QyHKyuu,
mpuzoHomempudeckue QyHKyuu,

— onpeodenamv 3HaueHue QYHKYuu no 3HAYEeHUro
apeymenma npu PpAasiuyHuIX CHnocobax 3a0anus
dynkyuu;

— cmpoumb epapuKu uzyueHHbIX QYHKYUU;
ONnUCHIBAMb NO 2PAPUKY U 8 NPOCMEUUUX CTLYUASX
no ¢opmyne nosedenue u c8oUCmea yHKyuil,
Haxooums no epaghuxy ynkyuu Hauboarsvuue u
HauMeHbuue 3HAYeHUsl;

cmpoums 2CKU3 epagura gyukyuu,
y0o8iemeopsouell NpuseoeHHOMY Habopy YCa08Ul
(npomedicymku 8603pacmanusi/yovl8anus, 3naienue
@yHKYUU 8 3a0aHHOU MOYKe, MOUKU IKCIMPEMYMO8,
acumMnmomul, Hyiu GYHKYUY u m.o.);

peuwiams ypagHeHus, npocmetiuiue cucmembl
VPasHeHUll, UCNONb3YsL CBOUCMBA DYHKYUL U UX
epaghuxos.

B nosceonesnoil scuznu u npu uzyueHuu Opyaux
VUeOHbIX NPeoMemos:

— onpedenamv no epaguKkam u UCHOab308ams O
peuieHusi NPUKIAOHbIX 3a0a4 CBOUCMBA PealbHblX
npoyeccoé u  3asucumocmeu (Hauboavuiue U
HauMeHvuiUue 3HAYeHus, NPOMENCYMKU
603pacmanus u yovl8anus QYHKYUU, NPOMeNCYmKU
3HAKONOCMOAHCMEA, ACUMNIMOMbL, NEPUOO U M.N.);
—  UHMEpPNpemuposams CEOUCMEA 6 KOHMeKCme
KOHKPEmMHOU NPAKMUYeCcKol Cumyayuu,
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COOTHOCHTD TpapuKu
AJIEMEHTAPHBIX ()YHKIIHI:
npsiMOit 1 oOpaTHOU
MIPOINOPLIMOHAIBHOCTH,
JIMHEIHOM,
KBaJIpaTUYHOM,
norapuMUIecKor 1
MOKa3aTeIbHOU (PYHKITHHA,
TPUTOHOMETPHUECKUX
byHkumii ¢ popmynamu,
KOTOPBIMH OHH 33/1aHBI;
HaXOJUTb 10 TpaduKy
NpUOIMKEHHO 3HAYCHHS
(GYHKIIUH B 33JaHHBIX
TOYKAX;

OTIpeAeIATh MO rpaduKy
CBOMCTBa (pyHKLIUU
(HynH, TPOMEXYTKH
3HAKOIOCTOSIHCTBA,
MIPOMEXKYTKH
MOHOTOHHOCTH,
HauOOoJIbIINE U
HAaWMEHBIIINE 3HAUYCHUS U
T.IL.);

CTPOUTH 3CKH3 Tpaduka
byHKIUY,
yIIOBJIETBOPSIIOMICH
MIPUBEJICHHOMY Ha0O0py
yCIOBUH (MIPOMEKYTKHU
BO3pacTaHusl / yObIBaHUS,
3HauYeHUE (PYHKIINH B
3aJIaHHOM TOYKE, TOUKH
KCTPEMYMOB U T.]1.).

B noeceonesnoii srcuznu u
npu U3yyeHuu opyeux
npeomemos:

OTIpeAeNsATh 1o rpaduxkam
CBOMCTBA PEaJIbHBIX
IIPOLIECCOB U
3aBUCUMOCTEN
(HambompIIHE U
HaVMEHBILINE 3HAYCHMUS,
MTPOMEXYTKH
BO3pacTaHMs U yOBIBAaHUS,
MIPOMEXYTKH
3HAKOIIOCTOSIHCTBA U
T.1L.);

HUHTEPIIPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOU
MIPAKTHYECKON CHTyalluu

— onpedensmvb no  epaguxkam  npocmeuuiue
Xapakmepucmuky nepuoouUyecKux npoyeccos 8
ouonocuU, IKOHOMUKe, MY3blKe, paOUOC8sa3U U Op.
(amnaumyoa, nepuoo u m.n.)
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Inemenmui
mamemamuy
ecK020
ananuza

OmnepupoBatb Ha 0a30BOM
YPOBHE NOHATUSAMMU:
MPOU3BOIHAS (PYHKIIUH B
TOUKE, KacaTesbHas K
rpaduky QyHKIUH,
IIPOU3BOIHAS (PYHKIUH;
OIIpEIeNIATh 3HAUCHHUE
IIPOU3BOIHON (PYHKIIMHU B
TOYKE [0 H300PAKEHUIO
KacaTeJIbHOU K IrpaduKy,
MPOBEJICHHOM B ATOM1
TOUKE;

pelaTh HeCJIOKHBIC
3aJja4uu Ha IPUMEHEHHE
CBSI3U MEXKIY
IIPOMEKYTKAMHU
MOHOTOHHOCTH U
TOUYKaMH 3KCTpeMyMa
GyHKIUY, ¢ OJTHON
CTOPOHBI, U
IPOMEKYTKaAMHU
3HAKOIIOCTOSIHCTBA U
HYJISIMHU TIPOU3BOJIHON
3TON QYHKIIUU — C
JIPYTOM.

B noeceonesnoii srcuznu u
npu u3yyeHuu opyeux
npeomemos:

MOJIb3YACh TpaduKaMH,
CpaBHUBATh CKOPOCTH
BO3pacTaHus (pocTa,
TIOBBIIICHUS, YBETUUECHUS
U T.I1.) WK CKOPOCTH
yObIBaHUS (TaeHuS,
CHIDKEHHSI, yMEHBIIICHUS
Y T.I.) BEJIMYKH B
pealIbHBIX Ipolieccax;
COOTHOCHUTB I'pauKu
peaJIbHBIX MPOLIECCOB U
3aBUCUMOCTEH ¢ X
OTTMCaHHSIMH,
BKJTIOYAIOIIUMHU
XapaKTePUCTUKU
CKOPOCTH U3MEHEHMS
(ObICTpBIIf pOCT, MJIaBHOE
MIOHW)KEHUE U T.I1.);
HCIOJIb30BaTh IpauKu
pEeaJIbHBIX MPOLIECCOB [
pELIeHUs HECTOXKHBIX
MPUKIIAJHBIX 337124, B TOM
quClIie ONpeaessis o

Onepupoeamv NoHAMUAMU: RPOU3BOOHAS. PYHKYUU
8 MOUKe, KACamenbHas K epaguxy yHkyuu,
npoU3800HAs PyHKYUU,

BLIUUCTIAMb NPOU3BOOHYIO OOHOUNIEHA, MHO20UNEHd,
K8AOPAMHO20 KOPHSL, NPOUIBOOHYIO CYMMbl
dynryuii;

—  BbLIYUCTAMb  NPOU3BOOHLIE  DNEMEHMAPHLIX
@DyHKYULL U UX KOMOUHAYULL, UCTOTIL3YSI CNPABOYUHBLE
Mamepuanvi,

— uccneo08ams 8 NPOCMetux Cayuasx QyHKyuu
Ha MOHOMOHHOCMb, HAXOOUMb HAUbOIbLUIUE U

HauMeHbWwUue  3HAYeHUs  QYHKYUll,  CMpoums
epagpuxu MHO2041eHO8 u npocmeuuux
PAUUOHANBHBIX — (PYHKYULL € UCNOJIb308AHUEM

annapama mamemanuiecKkozco anaiusa.

B nosceomnesnoti scusnu u npu uzyyenuu oOpyeux
VueOHbIX NPeoMemos:
peuams NPUKIAOHble 3a0a4u U3 OUOI02UL,
Qu3suKU, XUMUU, IKOHOMUKU U OPY2UX NPEOMEMO8,
CBA3AHHBIE C UCCIe008AHUEM XAPAKMEPUCTUK
PEANbHBIX NPOYECCOB, HAXONCOCHUEM HAUOOILULUX
U HAUMEHbUUX 3HAUEHUU, CKOPOCIMU U YCKOPEeHUs U
UHmMepnpemupo8ams NOIYy4eHHble pe3yabmanvl
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rpaduKy CKOpOCTh X0/
nporecca

Cmamucmu OmnepupoBath Ha 6a30BOM — HUmemv npeocmasnenue 0 OUCKPEMHBIX U
Ka u meopus YPOBHE OCHOBHBIMH HenpepuleHbIX CYYAUHbIX geUUUHAX u
6epoamunocm ONKCaTCIIbHBIMU pacnpeoeieHusx, 0 He3a8UCUMOCIIU  CILYYALHbIX
eil, 102UuKa u XapaKTepUCTHKAMU GENUYUH;
Komobunamo YHMCIIOBOrO Habopa: — UMemb npeocmasieHue 0 MamemamuiecKom
puKa CpeaHCC OJACUOAHUU U OUCNEPCUU CTIYYAUHBIX BETUUUH,
apudmernyecKoe, — umems  npeocmaeieHue 0  HOPMAILHOM
Me/iaHa, HanOOIbLICe U pacnpedeneHuu u npumepax HOPMAIbHO
HaMMCHBIICC 3HAYCHUA; PAcnpeoeieHHbIX CYYAUHBIX 6eTUYUH,
OIIePUPOBATH HA 6A30BOM NOHUMAMb CYMb 3AKOHA OOILUUUX YUCET U
YPOBHEC ITOHATHAMH: 8b1O0POUHO20 MEMOOA UBMEPEHUST BEPOSIMHOCTMELL,
1acToTa 1 BEPOATHOCTD umemsv npedcmasieHue 06 yCl08HOU 8ePOSMHOCMU
COOBITHSL, CIly4aiiHbIA U 0 NOJIHOU 8ePOSIMHOCMU, NPUMEHAMb UX 8
BBIOOD, OTIBITHI C pewenuu 3a0au;
PaBHOBO3MOKHBIMHU umMems npeoCcmasieHue 0 8ANCHLIX YACMHBIX 8UOAX
SICMCHTapHbIMU pacnpeoeneHuli U NPUMEHAMb UX 8 peueHuU 3a0ay;
COOBITHSMY; — umemvb  npeocmasieHue 0  KOppeisyuu
— BBIYUCATH CAYYAUHBIX BEIUYUH, O TUHEUHOU PecpecCull.
BEPOATHOCTH COOBITUH Ha
OCHOBE II0ACHYCTa 4uCjia B noesceomnesnoti srcusnu u npu uzyuernuu oOpyeux
HUCXONOB. npeomemos:
3 —  BBIYUCTAMb  UMU  OYEHUBAMb  BEPOSIMHOCMU
B noscednesnoti orcusnu u CcOObIMUIL 8 PEANIbHOUL HCUZHUL
npu usyuenuu Opy2ux —  evibUpamo nooxoosuue Memoobl
npeomenos: npeocmasnenus u 0opabomu OAHHbIX,
OHCHUBATE 1 CPaBHUBATE — yMemb peulamb  HeCNIOdCHble 3a0ayi  Ha
B IPOCTRIX Cllydasx npuMeHeHue 3aKOHA OONbUUUX YUCeN 8 COYUONOSUU,
BEPOATHOCTH COObITHI B CmMpaxoeanuu, 30pagooXpaneHul, obecnedeHuu
PeajlbHOM HKUSHH, be3onachocmu  HaceleHusi 8  Upe3BblYAlHbIX
9UTATh, COMIOCTABJIATD, cumyayusnx
CpaBHHBATb,
WHTEPIPETHPOBATH B
MPOCTHIX CIIydasx
pealIbHbIC TaHHBIC,
MIpe/ICTAaBJICHHBIE B BUJIC
TaOJIUII, TUarpamwm,
rpauKoB
Texcmosuie Pemarb HecnokHbIE —  Pewams 3a0auu pasHvix munos, 8 mom ducie
3a0auu TEKCTOBBIE 33/1a4n 3a0ayu noGbIUEHHOU MPYOHOCMU,

pa3HbIX THIIOB;
— aHaAJIU3UPOBATh

ycJIOBHE  3aJaud, IpH
HEOOXOJIMMOCTH CTPOUTh
ISt ee peleHus
MaTeMaTHYECKYIO
MO/IEIIb;

— TIOHUMATh u
UCTIOJIb30BATh TUTSt
pereHus 3aJ1auu
uH(popmanuio,

MPCACTABJICHHYIO B BHUIC

—  eblOUpamb  ONMUMANILHBIL  MemoO peuleHus
3a0aqu, paccmMampusas pa3iuyHvle Memoobl,

— cmpoums MOOelb peueHus 3a0a4u, nposoouns
doxazamebHvle PACCYHCOCHUS,

— pewams 3adayu, mpedbylowue nepeboopa
8apuanmos, npoeepKu  ycioeul, svib0pa
ONMUMATILHO20 pe3VIbmama

—  aManu3uposams u uUHmMepnpemuposams
pe3yibmamsl 8 KOHMeKCme YClo8Us  3a0ayl,
evlOUpamsy  peuieHus,  He  npomusopeuaujue
KOHMeEKCmy;
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TEKCTOBOM M CUMBOJIHLHOM
3alMCH, CXEM, TaOJuIl,
Jrarpamm, rpauKoB,
PHUCYHKOB;

— JeUCcTBOBATH o
ITOPUTMY,
coJiepKaIiemMycs B
YCIIOBUHM 3aJ1a4U;

— HCIIOJB30BaTh
JIOTUYECKHE PaCCyKICHUS
MIPY PEIICHUH 33]1a9H;

— paboraTh C
H30BITOYHBIMH
yCIIOBUSIMHU, BBIOWpas u3
BCEi uHpopmanuu,
IaHHble, HEO0O0XOINMBIE
JUTSL peLIeHUs 3a/1a4u;

—  OCYIIECTBIISITH
HECJIOKHBIN nepedop
BO3MOXXHBIX  pEIICHHH,
BBIOMpast u3 HUX
ONITHMAJIbHOE o
KPUTEPUSIM,

chOpMyIUPOBAHHBEIM B
yCIJIOBUU;

— aHaAJIU3UPOBATh U
UHTEPIPETUPOBATH
IMOJIYUYCHHBIC PCUHICHUA B
KOHTEKCTE YCIIOBUS
3a/1a4y, BbIOMpATh
pelieHus, HE
MIPOTUBOpEYAILNe
KOHTEKCTY;

pelaTh 3aJ1a4u Ha pacyer
CTOMMOCTH ITOKYTIOK,
yCIIyT, MOE3/10K U T.IL.;
pelaTh HeCJI0KHbIE
3aJja4u, CBSA3aHHBIE C
JI0JIEBBIM Y4acCTHEM BO
BJIaICHUU (PUPMOH,
NPEINpPUATHEM,
HEJBU)KMMOCTBIO;
pelaTh 3aJ1a4un Ha
MIPOCTHIE MTPOLIEHTHI
(cucTeMsbl CKUIOK,
KOMHUCCHH) U Ha
BBIUUCIICHHE CII0KHBIX
MIPOLIEHTOB B Pa3IMYHbIX
cXeMmax BKJIaJIOB,
KpPEAUTOB U UIOTEK;
pelaTh MpakTUYEeCKHe
3aj1auu, TpeOyromue
HCII0JIb30BAHHUS

—  nepesooumsv npu peuteHuu 3a0aqu
ungopmayuro  u3 00HOU Gopmbl & Opyeyio,
UCNONB3YSL NPU HEOOXOOUMOCIU CXeMbl, MAOIUYbL,
epaghuxu, ouazpammol;

B noeceomnesnotl scusnu u npu uzyyenuu oOpyeux
npeomemos:

—  pewiams NPAKMUYECKUe 3a0ayu U 3a0auu u3
opyaux npeomemos
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OTPHLIATEIILHBIX YUCET:
Ha OTIpeJIeIICHHe
TeMIIepaTyphl, Ha
OIIpEeIeTICHUE MTOJIOKECHUS
Ha BpEMEHHOH ocu (110
HaIleH 3pbl U 1oce), Ha
JBMKEHUE ICHEKHBIX
CpencTB
(mpuxon/pacxon), Ha
ompezeeHue
TJTyOUHBI/BBICOTHI U T.IL.;
UCTIOJIB30BATh IOHATHE
MacuIrada ass
HaXOX/ICHHUS PACCTOSTHUI
U JITMH Ha KapTax,
IUTaHaX MECTHOCTH,
IUIAaHAX ITOMCIICHUM,
BBIKpOKax, IpH padoTe
Ha KOMITBIOTEPE | T.II.

B noeceonesnoti srcusnu u
npu u3y4eHuu opyaux

npeomemos:

— pemiatb  HECIOXHbBIE
MPAKTUYECKUE  3ajadu,
BO3HUKAIOIIHNE B

CUTyalusIx HOBCGI[HGBHOﬁ
KHU3HHU

T'eomempus

OmnepupoBarh Ha 0a30BOM
YPOBHE NOHATUSAMU:
TOUKa, rpsimas,
IJIOCKOCTh B
MIPOCTPAHCTBE,
napaieIbHOCTh U
MEPIEeHIUKYJIIPHOCTD
MPSIMBIX U MIJIOCKOCTEN;
pacrno3HaBaTh OCHOBHbIE
BUJIbl MHOTOTPAaHHUKOB
(mpu3ma, mupamuaa,
IIPSAMOYTOJIbHBIN
napajuienenumnesn, Kyo);
n300pakaTh U3ydyaeMble
Gburypsl oOT pykH U ¢
IIPUMEHEHHUEM ITPOCTHIX
YepTEKHBIX
UHCTPYMEHTOB;

nenath (BhIHOCHBIE)
IIJIOCKHME YEPTEKH U3
PHUCYHKOB ITPOCTHIX
00BEMHBIX (UTYpP: BU
CBEpXY, COOKY, CHU3Y;
U3BIIEKaTh UH(OPMAIIHIO
0 MPOCTPAHCTBEHHbIX
TrE€OMETPUUYECKUX

Onepuposams noHAMUAMU: MOYKA, NPAMAS,
NIOCKOCMb 8 NPOCMPAHCMEe, NAPAJLIeTbHOCHb U
NepReHOUKYIAPHOCTIb NPAMBIX U HIOCKOCMEl,
npUMeHsIMb OJisL PEULeHUsl 3a0ay 2eoMempuiecKue
Gaxmol, eciu ycioeusi npumMeHeHUs 3a0ansl 8
sA6HOU hopme;

pewams 3a0a4u Ha HaxXoHcOeHue 2e0MempudecKux
BEUYUH NO 0OPAZYAM UTU ATICOPUMMAM,

denamv (8bIHOCHbIE) NIIOCKUE YePMEHCU U3
PUCYHKO8 0OBEMHBIX (pucyp, 6 mom yucie
pucosams 6uU0 ceepxy, cOOKy, CmMpoums cederus
MHO20CPAHHUKOB,

U361€Kamsb, UHMEPNPEMUpPo8ams u
npeoopazoevieamsv UHGOPMAyUIo 0
2eomMempuieckux ueypax, npeocmasieHHyio Ha
uepmesicax;,

NpUMeHAMb 2eomempuieckue haxmol 05
peuwienus 3a0a4, 8 MoM Yucie npeonoaazaruux
HeCKOIbKO WA208 PeueHUsl;

ONUCHIBAMb 83AUMHOE PACNONONHCEHUE NPAMBIX U
nI0CKOCmel 8 NpOCMpPanHcmee,

Gopmynuposams ceoticmea u npusHaKu Gueyp;
00KA3b18AMb 2e0MeMmpPUdecKue YmeepiuHcoeHus,
e1adems CManOapmuol Kiaccugurayuetl
NPOCMPAHCMBEHHBIX hucyp (Nupamuowvl, npu3mbl,
napaineienuneovl),
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¢durypax,
MPE/ICTaBICHHYIO Ha
4epTekax U PUCYHKAX;
[IPUMEHSITh TEOpEMY
[Mudaropa npu
BBIYHCIICHUH 3JIEMEHTOB
CTEPEOMETPUIECKUX
uryp;

HaXOJUTh O0OBEMBI U
IUIOLIaId TOBEPXHOCTEH
MPOCTEUIINX
MHOTOTPaHHHUKOB C
IpUMEHEHHEM (HOPMYIT;
pacrno3HaBaTh OCHOBHbBIE
BU/IBI TEJ BPAIICHUS
(konyc, nunuHIp, chepa
# wap);

HaXOJUTh OObEMBI U
IIJIOIIAIU ITOBEPXHOCTEN
MPOCTEUIIINX
MHOTOTPaHHUKOB ¥ TEJ
BpallleHus C
MPUMEHEHHEM (DOPMYIL.

B nosceonesnoui orcuznu u
npu u3yyeHuu opyeux
npeomemos:

COOTHOCUTB aOCTpaKTHBIE
rE€OMETPUUYECKNE TTOHSTHS
1 (aKThI C peaibHbIMU
KHU3HEHHBIMH 00BEKTaMU
U CUTYalUsIMU;
HCII0JIb30BaTh CBOICTBA
MIPOCTPAHCTBEHHBIX
reoMeTpHUeCcKuX Guryp
JUISL PEILIEHUS TUIIOBBIX
3a]1a4 IPaKTUYECKOTO
COJIEpKaHUs;

COOTHOCHUTB IUIOIIAN
ITOBEPXHOCTEH TEN
OJIMHAKOBOH (hopMBI
Pa3IMYHOTO pa3Mepa;
COOTHOCHUTH OOBEMBI
COCYJIOB OJIMHAKOBOM
(opMBI Pa3TUYHOTO
pasMepa;

OLIEHUBATh hopMy
MIPaBUJILHOTO
MHOTOTpaHHHUKA I0CTIe
CIIWJIOB, CPE30B U T.II.
(ompenensaTh KOJINYECTBO
BEpILUH, pedep U rpaHei

Haxoo0ums 00veMbl U NIOWAOU NOBEPXHOCHEl
2eoMempudecKux mej ¢ npumMeHenuem hopmyn;
BLIYUCTAMY PACCMOAHUSA U Y2bl 8 NPOCMPAHCMEBE.

B noeceomnesnotul srcusnu u npu uzyyenuu opyeux
npeomemos:

UCNOIL3068AMb CBOUCNEA 2eOMEMPUYECKUX ucyp
0/1 peutenus 3a0ay NPaKkmuyecKko2o xapakmepa u
3a0ay4 uz opyaux obaacmeu 3HaHUl
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MOJIYUYCHHBIX

MHOTOTPaHHUKOB)
Bexmopul u — OmnepupoBaTh Ha —  Onepuposambo NOHAMUAMU 0eKxapmogul
Koopounam 06a3oBOM YpOBHE KOOpOUHAMbL 8 NPOCMPAHCMEe, BeKMOp, MOOYb
bl 6 MOHATHEM JIEKapTOBbI 8eKMOpA, PpPABEHCMBO BEKMOPOS8, KOOPOUHAMbL
npocmpanc KOOPIUHATHI B 8eKmMopa, y2oi1 Mexcoy 6eKmopamu, CKaiapHoe
mee MIPOCTPAHCTBE; npouszeedeHue 8eKmopos, KoJLIuHeapHvle 6eKMopbl,
— HaXOJUTh — Haxooumv  paccmosiHue — mexcoy  08yMs
KOOPIUHATHI BEPIIUH MOUKAMU, CYMMY B8EKMOpPO8 U HpoU3BeoeHue
Kyb0a W TpSIMOYTOJILHOTO 8EKMOpA HA YUCTO, Y20l MeHcOy BeKmopamu,
napajuiesenumneaa cKanapHoe npouseederue, packiaobléams 6eKMop
1O 08YM HEKOJIUHEAPHBIM 8eKMOPAM,
— 3adasambv NIOCKOCMb  YPAGHEHUeM 8
0ekapmosou cucmeme KoopouHam,
— pewiamv npocmeuwiue 3a0auu  68e0eHUEeM
8eKMOPHO20 bazuca
Hcmopusa — OnwuceiBaTh — Ilpeocmasnamo 6K1A0 8b10AI0UUXCS
Mamemamux OTJICIbHBIC BBIJAIOLTUECS MAmMemMamurKos 8 passumue Mamemamurky U UHbIX
u PE3yNIbTAThI, TIOTYYCHHBIC HayyYHbIX oOaacmetl,
B xoJie pa3BUTHUS —  NOHUMAMb PONb MAMeMAmuKu 6 pazeumuu
MaTEeMaTHKHU KaK HAyKH; Poccuu
— 3HaTh IPUMEPBI
MaTeMaTHYeCKHUX
OTKPBITHIA ¥ UX aBTOPOB B
CBSI3M C OTEYECTBEHHOH U
BCEMHUPHOM UCTOPHUEH;
— TOHUMAaTh poIb
MaTEeMaTHUKUd B Pa3BUTUU
Poccun
Memoowt — TlpumensTs —  HUcnonvzosamoe OCHOGBHbIEe Memoobl
Mamemamuk W3BECTHBIE METOMBl MpHU dokazamenbcmea, nposooums O00KA3AMeNbCmeo U
u pEelIeHNH  CTaHJIapTHBIX BbINOIHAMb ONPOBEPHCEHUE,
MaTeMaTHYeCKUX 3aady; —  NpUMEHAMb  OCHOBHblIE Memoobl  peuleHust
— 3ameuaTh u MamemamuyecKux 3a0ay,
XapaKTepu30BaTh - Ha ocHoge Mamemamuyeckux
MaTeMaTHYeCKHe 3aKOHOMepHOCmel 6 Npupode Xapakxmepuzo8ams
3aKOHOMEPHOCTH B Kpacomy u CcO8epUIeHCmME0 OKPYHCaroue20 Mupa u
OKpY’Karoleu npou3eedeHull UCKYCccmed;
JICHCTBUTEIIEHOCTH, —  NpUMEHAMb npocmetiuiue npozpammmuie
— TIPUBOAHTL IIPHUMEPBI cpeocmea U INEKMPOHHO-KOMMYHUKAYUOHHbBLE
MaTeMaTHYECKUX cucmembl NPU peuleHuy Mamemamuieckux 3a0a4
3aKOHOMEPHOCTEM B
pUpojie, B TOM YHCIE
XapaKTePU3YIOIIHNX

KpacoTy U COBEPILIEHCTBO
OKpYKarolllero Mupa H
IIPOU3BEJICHNN HCKYCCTBA
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Cucmema OUEHKU 0oCmudICeHUs NJIAHUPYEMbLX pe3ylbmanos

OueHka TOCTHKEHUH MIIaHUPYEMBIX PE3yJIbTaTOB 00YYarOIIUXCsl OCYIIECTBIISIETCS B
cootBeTcTBUM C «llonoxenuem o popmax, NepuOAUYHOCTH U MOPSIIKE TEKYIIETO
KOHTPOJISl yCIIEBAEMOCTH M MPOMEXKYTOUHOM arrectanuu odoydatouuxcss MbOY 1lkosnbt
Ne57 r.o. Camapay.

KoHTpoJib 3HaHUH, yMEHUI U HABBIKOB O0YYaIOIIUXCS SIBIISIETCS] BaKHOM COCTABHOM
4acThIO Ipolecca 00ydeHus. Llenbro KOHTPOIs SIBISIETCS ONPEACIICHHE KaueCTBa YCBOCHUS
yYalllUMUCA MPOrpaMMHOIO0 MaTepuana, JAUAarHOCTHPOBAHUE W KOPPEKTHUPOBAHUE UX
3HaHUH U YMEHH, BOCIUTAaHUE OTBETCTBEHHOCTH K yueOHO pabote. [{71s BBISICHEHUS poJin
KOHTpPOJISL B Ipoliecce 00y4eHUs] MaTEMAaTUKE PacCMaTpPUBAIOT €ro HauboJyiee 3HAYUMBbIE
byHKIMU:  00yYalollyt0, JIMATHOCTUYECKYIO, MPOTHOCTUYECKYIO, Pa3BHUBAIOIIYIO,
OPHUEHTUPYIOIIYIO U BOCIIUTHIBAIOIIYIO.

OcHOBHBIE BHABI IIPOBEPKM 3HAHWW — TeKyllas W WUTOrosas. Tekymias mpoBepka
IIPOBOJAMTCS CHUCTEMAaTHYECKU U3 ypOKa B YPOK, @ HUTOrOBas — II0 3aBEPIICHUU TEMBI
(Monysi, pa3aena).

JIJ1sl OLEHKH TOCTHKEHUS NMPeIMEeTHBIX Pe3yJbTaTOB 00yUeHHUs

HCIIOJIB3YETCS:

. TEKYIIUI KOHTPOJIb B BHUJE WHAUBUAYAIbHBIX MPOBEPOUYHBIX pabOT H

YCTHBIX OIIPOCOB;

. TEMAaTUYECKHUI KOHTPOJIb B BUE KOHTPOIBHBIX PaboOT.
JUJ1st OlEHKM YYEOHBIX JOCTUKEHUN 00YyYarOIINXCsl PY U3YUYEHUHU UCTIOJIb3YIOTCS

CIICAyon1e MeToAbl KOHTPOJIA:

. yCTHas MPOBEPKA;
. MUCbMEHHO-Tpaduueckue padoThl;
. pPaKTUYECKUE PabOoThI.

DopMBbI KOHTPOJIA:

. NunuBuayanpHas;

. ['pynmiosas;

. ®poHTaNIbHAS;

. B3auMHBIN KOHTPOJIB;
. CaMOKOHTPOJIb.

CpencTBa ocyumecTBIeHUs] KOHTPOJIS:
. YcTHBIN onpoc 00y4aromuXxcs;

. [IpoBepka yuurenem TeTpajaen ¢ JOMallHUM 33/ 1aHUEM;
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. MareMaTu4eCKUi JUKTAHT;

. CamocTosiTenbHas 1 KOHTPOJIbHAs pabOThI;
. TecThr;
. NunuBrayanbHbIE KAPTOUKHU C PA3HOYPOBHEBBIMU 3aJaHUSIMU.

Y cTHBIN OITPOC

Ha ypokax KOHTpoJib 3HaHUN 00y4YaIOIIMXCS OCYIIECTBISIETCS B BUIE (PPOHTATIBHOM
U UHAUBUIYaTbHON TIPOBEPKH.

NuauBuyalbHBIA YCTHBIA ONMPOC TO3BOJISIET BBIIBUTH MPaBUIBHOCTH OTBETA TIO
COJIEpP)KaHUIO, €ro TMOCIEAOBATEIBLHOCTh, CAMOCTOSATEIBHOCTh CYXKIEHHHW U BBIBOJOB,
CTETMEeHb PAa3BUTHUS JIOTHYECKOTO MBIIUICHUS, KYJIbTYpy peud oOydaromuxcs. Y CTHBIN
OIPOC OCYLIECTBIISIETCS MPAKTUUECKH Ha KaXXJI0M ypOKE.

[InceMeHHBIN KOHTPOJIb

[TuceMeHHas npoBepKa MO3BOJISIET 32 KOPOTKOE BPEMsI IPOBEPUTH 3HAHUS OOJIBILIOTO
yucia o0y4yarluXxcs OJAHOBPEMEHHO. lMcmosib3yeTcsi MUChbMEHHBIM KOHTPOJb 3HAHUN
00ydJaromuxcsi B LEsIX JUATHOCTUKH YMEHHS MPUMEHSITH 3HAHHS B yUeOHOU MPAKTHKE U
OCYIIECTBIISIETCS B BHJI€ JUKTAHTOB, KOHTPOJbHBIX, MPOBEPOUYHBIX U CAMOCTOATEIBHBIX
paboT, TecToB, 3a4€TOB, peepaTos.

JlocTukeHne MeTanpeaMeTHbIX pPe3yJbTaTOB KOHTPOJIUPYETCS METOJIOM
HaOIOIEHNUS 32 JEATENIbHOCTRIO 00ydJaromuxcsl B mpolecce nu3ydenus kypea. [Ipu stom
OTCIIS)KUBACTCA: YMEHHE OOYUYaIOIMUXCsl CTaBUTH II€NIb JIEATEIBHOCTH (B YaCTHOCTH, IO
pPELICHHI0O MAaTeMaTH4YeCKUX 3aJayd M OpraHu3alud  y4eOHOro  MCCIIEAOBaHUsA),
BBICKA3bIBaTh THUIIOTE3bl, COCTABISATh IUIAH PEIICHHWS 3aJaud WM  [POBEACHUS
UCCIIEIOBaHMSI, HAXOAUTh ONTHUMAaJIbHbIE CIOCOOBI PELICHUS, OLEHUBaTh PEabHOCTb
MOJTyYEHHBIX PE3yJbTaTOB, MPHUBJICKATh PA3UYHBIC PECYpPCHl AJsi PEIICHUS U OLCHKH
pE3yNbTAaTOB pEUICHUS 3agad Wiu uccienoBaHuii. OlLleHWBaeTCs yMEHHE paboTaTh C
uH(dopmaluen, mpencTaBlieHHON B pasHoi ¢gopme, ymenue B obmactu UKT, ymenue
yCTaHABJIMBATh MEXKIPEIMETHBIE CBS3M MAaTeMAaTUKU C JAPYTUMH TpeameTamu (pusuka,
acTpoHOMHUs, reorpadusi, OHOJOTUS, XUMHUS, HUCTOpUsS M [1p.). Takxke NPOBOIATCS
HAOMIOJIEHUST 32  YMEHUSMH  OOYYAlOMIMXCSA  OCYHIECTBISATh  MEKINYHOCTHYIO
KOMMYHHKAITHIO.

JInuyHOCTHBIE pe3yabTaThl OOyUyeHUs HE MOJJIeKaT KOJIMUYECTBEHHOM OIEHKE,
OJIHAKO J1aeTCsl KaYeCTBEHHAsI OLICHKA JEATEIbHOCTH U MOBEACHHS 00YJaroIMNXCsl, KOTOpast
MOET OBITh 3a(pUKCHUPOBaHa B TOPTHOIHO 00yHArOIIETOCH.

00yyJaroIerocs.
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[IpomexxyTouHast aTTecTanus (rojoBas) nmo yueOHoOMy npeamery «Maremaruka:

anreOpa U Havasa aHaju3a, TeOMETPUs», U3y4aeMOM Ha 0a30BOM YPOBHE, OCYIIECTBISETCS
0 UTOraM y4eOHOTO Mepuo/ia Kak cpeHee apupMeTHIecKOoe pe3yIbTaTOB TPUMECTPOBBIX
oTMeTOK. MToroBas OTMETKa OMpeeNnsercs Kak cpeaHee apu(MeTHYecKoe TroJ0BOM
OTMETKM W OTMETKH 3a MPOMEXYTOUHYIO aTTECTallul0 B COOTBETCTBUHU C MpaBUJIAMU

MATEMATHUYCCKOT'O OKPYTJICHHA.
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PA3JIE 2.
COJIEP)KAHME YUEBHOTO TIPEJMETA «MATEMATHKA: AJITEGPA
1 HAYAJIA AHAJIU3A, TEOMETPHUST»

bas3zoewiit yposens

MaremaTuka: anreﬁpa H HAYAJA MATEMATHICCKOI'0O aHaJIn3a, recoMeTpus

Llenu oOCBOEHHUS IPOrpaMMbI 0a30BOro YPOBHA — oOecrneueHue BO3MOKHOCTHU

WCIMOJIb30BaHU MAaTE€MAaTUYECKUX 3HAHWM W YMEHUW B TIOBCEJHEBHOM KU3HU U
BO3MOYKHOCTH yCIICTITHOT'O MPOAOHKEHHS 00pa30BaHUS 110 CIIEIUATLHOCTSIM, HE CBSI3aHHBIM
C MPUKJIAHBIM UCITOJIb30BAHUEM MaTEMATHKH.

[Iporpamma 1o MmaremaTuke Ha 6a30BOM YpPOBHE IMpeIHa3HAUEHA JIJIsT 00yUYarOIIXCs
CpPEHEW IIKOJIbI, HE MCIBITHIBABIINX CEPHE3HBIX 3aTPYJAHEHUN HA MPEABIIYIIECTO YPOBHS
00yueHus.

OOGyuaronuecsi, OCyIIECTBIsAIONME 00yueHrne Ha 0a30BOM YPOBHE, JIOJKHBI OCBOUTD
o011e MaTeMaTHYECKUE YMEHHMS, HEOOXOIUMBIC ISl )KU3HH B COBPEMEHHOM OOIIECTRBE;
BMECTE C TE€M OHH IOJIy4alOT BO3MOXXHOCTh H3YUYHTh MpEIMET IIy0ke, ¢ TeM 4YTOOBI B
JTadbHEUIIeM TIpH HEOOXOAWMOCTH H3y4daTh MAaTEeMaTUKy Ui MpodheCCHOHAIBHOTO
MPUMEHECHUS.

Bo Bcex mnpuMepHbIX MNporpammax OO0JbIIIOE BHUMAHHUE YACISAETCA MPAKTHUKO-
OPHEHTUPOBAHHBIM 3a7a4aM. OJIHa U3 OCHOBHBIX IIEJICH, KOTOPYIO pa3paOOTUUKU CTaBUIH
nepes coboi, — co3dgaTh MPUMEPHBICE IPOTPaMMbl, TJI€ €CTh MECTO IPHUMEHEHHUIO
MaTeMaTUUYECKUX 3HAHUU B KU3HH.

[Ipy wu3yyeHun MaremMaTUKU OOJIBIIIOE BHUMAaHUE YJIEISAETCS  Pa3BUTHUIO
KOMMYHUKATUBHBIX yMeHUN (dopMyIupoBaTh, apryMEHTHPOBaTh U KPUTHUKOBATH),
(GOpPMHUPOBAHHUIO OCHOB JIOTMYECKOT'O MBINUICHUS B YacTH IIPOBEPKHM HCTUHHOCTH U
JIOKHOCTA  YTBEPXKACHUM, TOCTPOCHUS TMPUMEPOB U KOHTPIPHUMEPOB, IICMOUYECK
YTBEPKJICHUM, (OPMYITHPOBKH OTPHUIIAHUM, a TaKKe HEOOXOJUMBIX U JIOCTATOYHBIX
ycinoBui. B 3aBUCHMMOCTH OT YpOBHS MpOrpaMMbl OOJIbIIE WM MEHBIIIE BHUMAaHMS
yACISIETCS YMEHUIO paboTaTh MO aJrOpuTMy, METOaM MOUCKA AJITOPUTMA U OTIPEICTICHUIO
TPaHMI] TPUMEHUMOCTH aJropuTMoB. TpeOoBanus, copMyIMpOBaHHBIE B pasiele
«I'eoMeTpuss», B OOJIbIINCH CTEIEHW OTHOCATCS K Pa3BUTHIO NPOCTPAHCTBEHHBIX
NPEACTaBICHU © Tpaduueckux METOJO0B, 4YeM K (POpMaIbHOMY  OIHMCAHHIO

cTepeoMeTpUYeCKUX (PaKkToB.
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10 kaacce

AJireOpa u HayaJIa aHAJIM3a

IToBTOpeHue. PemieHne 3agad ¢ MCIOJNB30BAHUEM CBOMCTB YHCEI U CHCTEM
CUHUCIICHUS, JEIIMMOCTH, JOJIEM M 4acTeu, MPOLEHTOB, MOAyJel ynceln. Pemenne 3amau ¢
UCTIOJIb30BAaHUEM CBOMCTB CTENEHEW W KOpHEW, MHOTOWIEHOB, MNpeoOpa3oBaHUiA
MHOTOWICHOB U JPOOHO-pAllMOHATBHBIX BBIPAKEHUH.

Pemienne 3agay ¢ MCHOJIB30BAaHUEM TPaLyCHOM Mepbl yria. Moayip 4ucia U €ro
CBOMCTBA.

Pemienune 3amay Ha ABMKEHHE W COBMECTHYIO pa0OTy C MOMOIIBIO JIMHEHHBIX U
KBaJpaTHBIX YPaBHEHUN U UX CUCTEM. PellieHne 3a/1au ¢ MOMOIIbIO YUCIOBBIX HEPABEHCTB
U CHUCTEM HEpaBEHCTB C OJHOW MEPEMEHHOH, C MPUMEHEHHEM H300pa)KEHUs YUCIOBBIX
MIPOMEKYTKOB.

Pemenne 3amay ¢ MCHOJB30BaHMEM YHUCIOBBIX (QYHKIMH M UX Tpaduxos.

Hcnonb3oBaHue CBOMCTB M rpa)MKOB JUHEHHBIX M KBaIpaTHUUHBIX (DYHKIIMI, 0OpaTHON

MPOTIOPIIMOHAIBHOCTY W (DYHKITUH y:\/;. I'paduueckoe perieHne ypaBHEHUH U
HEPaBEHCTB.

Tpuronomerpuueckass OKPYKHOCTb, paouanHas mepa yenra. CHUHYC, KOCHHYC,
TAHT€HC, KOMAH2eHC TIPOU3BOILHOTO yriia. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U
CJICICTBHS M3 HETO. 3HAUCHUS TpUTOHOMEeTpruIecKux Gpynkiuii st yrinos 0°, 30°, 45°, 60°,
90°, 180°, 270°. (0, g %g g pan). opmynvl CI0HCEHUS MPUSOHOMEMPULECKUX DYHKYULL,
Gopmynvl npusedenus, hopmyvl 080UHO20 apeyMeHmd..

Hymu dyHkmmm, mpoMeXyTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTh. HamOosbiee u
HauMeHbIllee 3HaueHHe ¢GyHKnuH. [lepumonnueckue (yHkIU. YeTHOCTh U HEUETHOCTH
bynkuit. Crnooicnvie hynxyuu.

Tpuronomerpuueckue (QYHKIIUH y=COSX,y=sinX,y=tgx. @yuxyus Yy=Ctgx.
CBoiicTBa 1 rpa)MKU TPUTOHOMETPUUECKUX (PYHKITUIA.

ApPKKOCHHYC, apKCHUHYC, apKTaHT€HC uucia. Apkkomawueenc uucna. Ilpocteitme
TPUTOHOMETPHUUECKHUE YpaBHEHHUS. PerieHrne TpuroHoMeTpruIecKiX ypaBHEHUH.

Obpamuble mpuecoHomempudeckue QyHKyuu, ux ceoticmea u epaguxu. Pewenue
NpOCMeUuux mpueoHOMempudecKux HepageHcma.

CreneHb ¢ JEUCTBUTEIBHBIM MOKAa3aTelieM, CBOWCTBAa cteneHu. [Ipocreiiiue

MOKa3aTelIbHbIe ypaBHEHUS W HepaBeHCTBa. [lokaszarenbHas (QyHKIUMS U €€ CBOWCTBA U

rpaduk.
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Jlorapudm umcia, cBoiictBa sorapudma. [ecsatuunwiii gorapudm. Yucno e.
Hamypanonoiti  noeapugpm.  IlpeoOpazoBanue  orapuMHUUECKUX  BBIPAKESHHM.
JlorapudmMuueckue ypaBHeHUs U HepaBeHcTBa. Jlorapudgmuyeckas QyHKIHS U €€ CBOWCTBA
u rpaduK.

CrenenHast yHKITUS U €€ CBOMCTBA U Tpaduk. MppanmoHanbHbIe ypaBHEHUS.

Memoo unmepeanog 05 peuieHuss HepageHCma.

llpeobpaszosanus epaguxos @ynkyuii: cosue 6001b KOOPOUHAMHBIX — OCell,
pacmsadjiceHue u coicamue, OmpaxceHue OmHoCUmenbHo Koopounamuuix ocetl. I paguueckue
Memoobl peulenusi ypasHeHuu U HepaseHcms. Pewenue ypaemenuti u Hepagencms,
Co0epIHCAUUX NePeMEHHYI0 OO 3HAKOM MOOYIIA.

Cucmembl NOKA3aMENbHBIX, J102APUPMUUECKUX U UPPAYUOHATbHBIX VPAGHEHUI.
Cucmembl NOKA3amMenbHbIX, 102APUPMULECKUX HEPABEHCE.

Bzaumno obpammuvie pynkyuu. I paguxu e3aumno oopamuvlx hyukyuil.

Vpasnenus, cucmemul ypasnuenuti ¢ napamempom.

I'eomerpus

[ToBTOpenue. Penienue 3a1a4 ¢ npuMEHEHUEM CBOMCTB (PUTYp Ha IJIOCKOCTH. 3a/1a4uu
Ha JIOKa3aTeJbCTBO M IIOCTPOCHHE KOHTpHpumepoB. Mcemosb3oBaHue B 3ajadax
IIPOCTENIINX JIOTMYECKUX IMpaBwi. PemeHue 3agad ¢ HUCHOJNB30BAHHEM TEOPEM O
TPEYroJIbHUKaX, COOTHOLIEHUH B MPSIMOYTOJIbHBIX TPEYrOJbHUKAX, (PAKTOB, CBSI3aHHBIX C
YeThIPeXyrojibHUKaMu. PeleHne 3aaay Cc HCNONb30BaHUEM (PAKTOB, CBSI3aHHBIX C
OKpYKHOCTSIMU. PelieHune 3azad Ha M3MEPEHUSA HaA IUIOCKOCTH, BBIYMCIECHHUE UIMH U
wiomanen. Pewenue 3a0au ¢ nomowbio 6eKmMopo8 u KOOPOUHAM.

Harnsanas crepeomerpusi. @urypsl u ux nzobpaxenus (Kyo, nmupamMua, Ipu3Ma).
OcHosHble nousimusi cmepeomempuu u ux ceoticmsea. CedeHus Ky0a u TeTpasjipa.

Touka, rpsiMast ¥ INIOCKOCTh B NPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUHN U CIIEACTBUSA
U3 HUX. DB3auMHOE pacrojoXeHHE NPsMBIX M IUIOCKOCTEH B  INPOCTPAHCTBE.
[TapamnenbHOCTh MPSMBIX U TJIOCKOCTEH B TMpocTpaHcTBe. M300paskeHHe MpOCTEUIINX
IPOCTPAHCTBEHHBIX (PUTYp HA MIOCKOCTH.

Paccrosinus mexy purypamu B poCTPaHCTBE.

VYrael B nipoctpancTie. [lepneHanKyIspHOCTh NPSAMBIX U INIOCKOCTEH.

[Ipoekuust ¢urypsl Ha MIOCKOCTh. [IpM3HAaKM NEPHEHIMKYISIPHOCTH MPAMBIX H

IJIOCKOCTEN B MpocTpaHcTBE. Teopema o Tpex neprneHaAnKyasipax.
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Mpuororpannuku. [lapannenenunen. CBoiicTBa NpsIMOYTOJIbHOTO Mapajuieienunesaa.
Teopema Ilucdaropa B mpoctpanctBe. [lpuzma u nupamuna. [lpaBunbHas nupamuna u

I[IpaBUJIbHAA IIpU3Ma. Hp}IMaSI ImupamMuaa. DJIeMEeHTHI IMPU3MBI U ITUPAMUJIBI.

BepositHocTh U cTaTHcTHKA. PadoTa ¢ JaHHBIMHI

[ToBTOpenue. Pemenne 3aay Ha TabaM4HOE U rpaduyecKoe MpeACTaBiICHUE JaHHBIX.
Hcnonb3oBaHue CBOMCTB M XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPETHUX, HAMOOJIBIIETO U
HAaMMEHBIIIETO 3HAYCHUS, pa3Maxa, oucnepcuu. Peuenue 3a0au Ha onpeoeienue yacmomaol
u eeposmuocmu cobvimutl. Beluucnenue eeposimnocmeti 8 ONbIMAX C PABHOBO3MONCHIMU
nemMeHmapubiMu ucxooamu. Pewenue 3aoau ¢ npumenenuem komounamopuxu. Pewenue
3a0a4 HAa BbIUUCIEHUE BEPOSMHOCMEU HEe3ABUCUMBIX COObIMUL, NpUMEeHeHue @opmyibl
cnoodicenus geposmuocmei. Pewenue 3a0ayu ¢ npumenenuem ouacpamm Jinepa, depesa
eepoamuocmetl, popmynvi bepruyninu.

Ycenosnas eeposmuocme. Ilpasuno ymmoorcenus eeposmuocmeu. Qopmyna noaHou
8EPOAMHOCU.

Jluckpemusvie cnyuaiinvie geruuuHvl U pacnpedenenus. Hezasucumvie ciyuatinvie
senuyunvl. Pacnpedenenue cymmul u npouszsedeHus He3a8UCUMBIX CTLYYAUHBIX GEIUUUH.

Mamemamuyeckoe  odcudanue U Oucnepcus — CIYYAUHOU  GEUUUHDL.
Mamemamuueckoe odxcudanue u OUCnepcusi CyMmvl CIYYAUHbIX equyut. I eomempuueckoe
pacnpeoenerue. bunomuanvHoe pacnpeoenenue u e2o c8oUCmada.

Henpepuignvie cnyuatinvie eenuuunvl. [lonsamue o0 niomHOCMU 8EPOSAMHOCHIU.
Pasnomeproe pacnpeoenenue.

Tlokazamenvroe pacnpedeneHue, e2o hapamempeol.

llonamue o  HopmanvHomM  pacnpedeneHuu. Ilapamempvl  HOpMATLHO2O
pacnpeoenenus. Illpumepovl cayuatinHviXx 6eIUUUH, HNOOYUHEHHBIX HOPMAILHOMY 3AKOHY
(noepewinocms uzmeperuil, pocm 4enosexa).

Hepasencmeo Yeowvuuesa. Teopema bepnynnu. 3axon 6onvuiux yucen. Boioopounsiii
Memoo uzmeperus eeposmuocmei. Ponv 3axona Oonvuwux uucen 8 Hayke, npupooe u

obuecmae.

11 kaace
Auire0pa U HaYaJIa aHAJIN3A
Dyukyuu u epaguxu
Oynkuun. O0sacTh onpenesieHus] ¥ MHOXECTBO 3HaueHuil. ['paduk (yHkiuu.

[Toctpoenue rpadukoB (QYHKIUNA, 3aJaHHBIX pa3IUYHBIMU criocobamu. CBoicTBa

24



(YHKIHUHA: MOHOTOHHOCTb, Y€THOCTh M HEYETHOCTb, MEPHUOJMYHOCTh, OIPAHHUYCHHOCTb.

[IpomMexxyTku BO3pacTaHUsl U yObIBaHWS, HAUOOJIBIIICE W HAUMEHbBINICE 3HAUCHUS, TOYKU

IKCTpeMyMa (JIOKQJTBHOTO MakCMMyMa W MHUHHMyMa). ['paduueckas WHTEpHpETaIlvs.
[Tpumeps! QyHKIIMOHATBHBIX 3aBUCHMOCTEH B pEaIbHBIX MTPOIIecCaxX M SBJICHUSIX.

[IpeoOpazoBanus rpaduKoB: MapauIeIbHbBIN IEPEHOC, CAMMETPHS OTHOCHTEIIHHO

ocell KOOpAMHAT M CHMMETPUS OTHOCHTEIBHO Havaja KOOPIWHAT, CHUMMETPUS

OTHOCHUTEJIBHO NPAMON Y = X, PaCTSHKEHHE U CKATHE BAOJIb OCEU KOOPAUHAT.

BepTukanpHble W TOPU3OHTAIbHBIE aCHUMNTOTHI TpadukoB. ['pabuku npoOHO-
JUHEUHBIX (QYHKITUH.

OOparnas ¢yukuus. OO6nacTh omnpeneneHuss M 00JIaCTh 3HAYEHUM OOpaTHOU
dbynkuuu. ['padux oOpaTHOM QyHKINH.

[loHsiTHE O HEMPEPBHIBHOCTU (DYHKIIHMH.

IIpouseoonas ynxkyuu u ee npumenenue

[lonsiTue o mnpou3BOJHONW (PYHKIMH, (PUIUUECKHM M TEOMETPUUYECKHI CMBICH
IPOU3BOAHON. YpaBHEHHME KacaTelbHOM K rpaduky (yHkumuu. [IpousBojHBIE CyMMBI,
Pa3HOCTH, MPOU3BEACHUS, YaCTHOTO. [IpOnM3BOIHBIE OCHOBHBIX 3JEMEHTAPHBIX (QYHKIUH.
[IpuMeHeHue NPOU3BOJHON K MCCIACAOBAHUIO (PYHKIMH M TOCTPOCHUIO T'padUKOB.
[TpousBoaHbIE 0OPATHON PYHKIMU U KOMITO3ULIUH JAHHON PYHKIUU C JIMHEHHOM.

IIpuMepsl UCIIOJIB30BAHUS MPOU3BOAHON IS HAXOKICHUS HAWIYUYIIEro PEIICHUsS B
IPUKJIAJHBIX, B TOM YHCJIE COLMAIIBHO-O)KOHOMUYECKUX, 3a1ayax. HaxoxaeHne ckopoctu
JUIs Tipoliecca, 3agaHHoro Qopmysnoi wuiam rpadukoM. Bropas mnpousBomHas U ee
(bu3HYECKUil CMBICTT.

llepsoobpasnas u unmezpan

[Tonsitue 00 ompeneNeHHOM WHTEerpajie Kak IUIOMaad KPUBOJIMHEHHONW Tparemu.
[TepBooOpaznas. ®opmyna Hetorona-JleiOnua.

[Ipumepsl npuMEHEeHHs UHTErpaja B PU3UKE U TEOMETPUH.

Ypasnenus u nepaserncmea

OcHOBHBIE MPHUEMBbl PEIICHHS] CUCTEM ypaBHEHMI: MOJCTaHOBKA, aireOpanyeckoe
CJIIO’KEHUE, BBEJICHUE HOBBIX MEPEMEHHBIX. PAaBHOCHIBHOCTh YpPaBHEHHI, HEPAaBEHCTB,
cucrteM. Pelmienne NmpoCTEHIIMX CHCTEM YPaBHEHUHM C ABYMs HEW3BECTHBIMH. PeleHue
CHCTEM HEPABEHCTB C OJHOW IEPEMEHHOM.

Hcnonbs3oBanne CBONUCTB W rpaduKOB (PYHKIUMH NpU pPEIICHUH YypaBHEHUH W
HepaBeHCTB. Meroa uHTepBasioB. M300pakeHre Ha KOOPAUHATHOM MIOCKOCTH MHOKECTBA
pELICHNI YpaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMH U UX CUCTEM.

[IpuMeHeHrne MaTeMaTHYECKUX METOJOB JUIS PELICHHs COJEP KAaTENIbHBIX 3a/1ad W3
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pa3IMyHBIX 00JlacTel HAyKW W MpakTUKH. MHTepripeTanusi pe3ysibTara, y4eT pealbHbIX
OrPaHUYEHUM.

I'eomeTpus

Tema Bpamenus: nuauHApP, KOHYC, cepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO
KPYTrOBOTO ITWJIMHJIpA, MPSMOTO KPYroBOTO KOHYyca. M300pakeHWe Ten BpalleHHs Ha
MJIOCKOCTH.

lIpedcmasnenue 06 yceueHHom KoHyce, cedeHus KOHyca (napaieibHoe 0CHOBAHUIO
U npoxooswee uepe3 8epuiuty), ceuenus YUIUHOpa (napaiieivbHo u nepneHOUK)IspHo ocu,),
ceuenus wapa. Pazeepmxa yununopa u konyca.

IIpocmetiwue KomMOUHAYUU MHO20CPAHHUKOS U Mell 8paujeHus mexcoy coool.
Briuucnenue 351eMeHTOB TPOCTPAHCTBEHHBIX puUryp (pedpa, AuaroHaiu, yrisl).

[Inomanes MOBEPXHOCTH MPABUIBHOM MUpaMUIbI W TpsiMoi Tpu3Mbl. [Lmomianb
MOBEPXHOCTH MPSIMOTO KPYTOBOTO IIJIMH/PA, MPSIMOTO KPYTOBOTO KOHYCA U IIapa.

[Tonstue 06 odobeme. OObeM MUpaMuAbl U KOHYCa, IPU3MbI U IUIUHApa. OO0beM
nrapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOIIGHUS MEXIY  IUIOMIQASIMU
MOBEPXHOCTEHN U 00BeMaMu TTOI00HBIX Tell.

Jleusicenus 6 npocmpancmee: napaiienbHbiii NePeHoC, YeHMpPAalbHAas CUMMempPUs,
cUMMempusi OMHOCUMENbHO niaockocmu, nogopom. Ceoticmea ogudicenuu. llpumenenue
O0BUIICEHUL NPU PeueHUU 3a0al.

BexTops! 1 koopauHaThl B mpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YUCII0, YTOJ MeXAy Bekropamu. KojummHeapHble U KOMIUIaHApHBbIE BEKTOPBI. CKaisgpHoe
npouzeedeHue 6ekmopos. Teopema o pasnodxcenuu 6eKkmopa no mpem HeKOMHIAHAPHBIM
sekmopam. CransapHoe npousgedeHue 6eKmopos 8 koopournamax. llpumenenue 6ekmopos
npu peuleHuy 3a0ay Ha HaxoxicoeHue paccmosnuil, OiuH, niowaoeu u 00vLemos.

Vpaeuenue nnockocmu 6 npocmpancmee. Ypaeumenue cgepvl 6 npocmpaucmee.

(DOPMy]lCl 0151 8bIYUCICHUS pPAaACCmostHUA MBDfC()y mou4kamu 6 npocmpaHcmee.
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PA3JIEJ 3.

TemaTn4yeckoe IVIAHKPOBaHKE MO ajaredpe U Havyaaam anaausa 10 kiaace

C.M. Hukouabcknii 2,5 yaca B Hexes110 (0a30Bblil YPOBEHbD)

Ne

Koa-Bo

Tema Koa-Bo k/p
n/n 4acoB
[ToBTOpEeHME Kypca aareOpbl OCHOBHOM 4
IIKOJIBL.
1 JlelicTBUTEIIbHBIC YKCIIA 8
2 PanmoHasibHble YpaBHEHHUsI U HEPABEHCTBA 12 1
3 Kopensb crenenu n 6
4 CreneHp NOJ0KUTEIBHOTO YUCIIA 8 1
5 Jlorapugmsl S)
6 [TokazarenpHble W JOrapuMUYECKUE YpaBHEHHUS H 7 1
HEpaBEHCTBA
7 CuHHyC U KOCHHYC yria 7 1
8 TaHreHc v KOTaHTeHC yria 4
9 DopMyIIbI CIHOKEHUS 7 1
10 Tpuronomerpuueckne GyHKIIMN YUCIOBOTO apryMEHTa S)
11 TpuronomeTpuueckre ypaBHEHHs U HEPaBEHCTBA 5
12 BepositTHOCTh COOBITHS 4
13 [ToBTOpEHME 3 1
Hroro 85 6
TemaTnueckoe niianHupoBanue no reomerpum 10 kiace
JI.C. Atanacsin (1,54 B Hemer0-51 4 3a roxn)
D Tema Koa-so KoJa-Bo k/p
n/n 4acoB
1 Beenenue 3
2 [TapanienbHOCTh NPSMBIX U IJIOCKOCTEN 16 2
3 [lepneH IUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN 17 1
4 MHororpaHHuKu 12 1
5 IToBTOpEHME 3 1
Hroro 51 5
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TemaTnueckoe INIAaHUPOBAHUE 110 a.ﬂreﬁpe U HauyajaMm anajam3a 11 kiace

C.M. Hukouabcknii 2,5 yaca B Heies110 (0a30Bblil YPOBEHbD)

)5 Tema s Kou-Bo k/p
n/n 4acoB
1 DYHKIIUU U UX rpaduKu 6 1
2 [Tpenen ¢pyHKIMU ¥ HENPEPHIBHOCTh S)
3 OO6parHbie QYHKITMH 3
4 [TpounsBoHas 8 1
5 [IpumeneHne npon3BOIHOM 15 1
6 ITepBooOpasHas 1 HHTETpa 8 1
7 PaBHOCWJIBHOCTh ypaBHEHUIN U HEPABEHCTB 4 1
8 YpaBHEHUSI-CIICICTBUS 5
9 PaBHOCWJIBHOCTh ypaBHEHUM U HEPABEHCTB CUCTEMAM S)
10 PaBHOCWJIBHOCTh ypaBHEHUI HAa MHOKECTBAX 4
11 PaBHOCHJIBHOCTH HEPABEHCTB HA MHOXKECTBAX 3
12 CucreMbl ypaBHEHUH ¢ HECKOJIBKUMH HEU3BECTHBIMU S)
13 HrtoroBoe nmoBTOpeHne 14 1
Hroro 85 6
TemaTuyeckoe miianuposanue no reomerpum 11 kiace
JI.C. AranacsH (1,54 B Hene10-51 4 3a rox)
D Tema Koa-o KoJa-Bo k/p
n/n 4acoB
1 Hununnap, KoHyc U map 13 1
2 O0Bembl Ten 15 1
3 BekTopsl B mpocTpaHcTBE 6
4 MeTo1 KOOpAMHAT B IPOCTPAaHCTBE. JIBH)KEHUs 11 1
5 IToBTOpeHME 6 1
Hroro 51 4
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Ipuioxkenne 1

KaﬂeH)IapHO TEMATHYECCKOC IIJIAHUPOBAHUE 110 MaremaTuke: aﬂreﬁpe H HAYaJaM aHajau3a, recoMEeTpumn 10 kaacc

(0a3oBblii ypoBeHbB)

C.M. Hukouabckuii 2.5 4 B Hepesio, reomerpus JI.C. Atanacsd 1,5 4 B Hege110

Ne ypoka Pa3znen (kom4ecTBO 4aCOB) Kou-Bo JlaTa
n/n Tema ypoka 4acoB (Ne yueOnoii nenesu)
1 IToBTOpEeHME Kypca anreOpbl OCHOBHOM IITKOJIBI 1 1
2 [ToBTOpEeHHe Kypca anreOpbl OCHOBHOM IITKOJIBI 1 1
3 IToBTOpeHune Kypca anredpbl OCHOBHOM IIKOJIBI 1 1
4 [ToBTOpEeHHEe Kypca anreOpbl OCHOBHOM IITKOJIBI 1 1
5) [TonsaTHe NEeHCTBUTEIBHOTO YUCIa 1 2
6 [lousTHE NENCTBUTEINHLHOIO YUCIIA 1 2
7 MmuoxecTBa yncesn. CBOMCTBA ACHCTBUTEIBHBIX YUCEI 1 2
8 IIpeamer crepeomeTpuun. AKCHOMBI CTEPEOMETPUHI 1 2
9 MHuokecTBa uncen. CBoWcTBa JEMCTBUTEIbHBIX YHCEN 1 3
10 MeTo1 MaTEMAaTUYECKON MHIYKIIUU 1 3
11 ITepectanoBKH 1 3
12 JMuaznocmuxa Y/[ (1 sman) 1 3
13 HekoTtopsle ciecTBus U3 aKCHOM 1 4
14 Pasmemenus 1 4
15 Coueranus 1 4
16 PanroHanbHbIe BhIpaXKeHUs 1 4
17 [TapannensHOCTh MPSMBIX, PSIMOM U TIOCKOCTH 1 5
18 @opmyiel 6MHOMa Hpl0TOHA, CYMMBI M pa3HOCTH CTETIEHEH 1 5
19 PanmoHanbHbIE YpaBHEHUS 1 B
20 CucreMsbl pallMOHaIbHBIX YPAaBHEHHUH 1 5
21 [TapaieabHOCTB TPEX MPSAMBIX 1 6
22 MeTo 1 HIHTEpBaJIOB pellleHUs] HEPABEHCTB 1 6
23 MeTo1 UHTEPBAJIOB PEIICHUs HEPABEHCTB 1 6
24 PanmonanpHble HEpaBeHCTBA 1 6
25 [TapaiesbHOCTh IPSIMOM M TNTOCKOCTH 1 7
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Ne ypoka Pa3nes (koJM4ecTBO 4aCOB) Koa-Bo Jara
n/n Tema ypoka JacoB (Ne yueGHOii Hexen)
26 PanmonanbHble HEPaBEHCTBA 1 7
27 Hectporue nepaBeHncTa 1 7
28 Hectporue HepaBeHCcTBa 1 7
29 CKkpemuBaronecs mpsmMble 1 8
30 CucTeMbl palmoOHAIbHBIX HEPABEHCTB 1 8
31 KontposabHasi padora no anreope Ne 1 «PauuonajabHble ypaBHeHHs] M HEPABEHCTBA 1 8
32 [Tonsitue Gynkumu u e€ rpaduka 1 8
33 VYTI1bI ¢ COHOIIPaBJIEHHBIMU CTOPOHAMU 1 9
34 OyHKIMA y =X n 1 9
35 [ToHsATHE KOPHS CTENEHHU N 1 9
36 Kopuu 4€THOlM 1 HeYETHOM CTETICHEH 1 9
37 YToa Mexay npsIMbIMU 1 10
38 Apudmernueckuii KOpeHb 1 10
39 CBoiicTBa KOPHEH CTENEHH N 1 10
40 Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM 1 10
a1 KonTpoabsnas pa6ora no reomerpuu Nel «B3anmMHoe pacnoJio:keHune NpsiMbIX B 1 11
MPOCTPAHCTBE»
42 CBolicTBa CTENEHU C pallMOHAJIBHBIM I10KA3aTEIEM 1 11
43 [lonsiTHE NIpesena nocne10BaTeaIbHOCTH 1 11
44 beckoHeyHO yObIBaroI1asi reOMETpUYECcKasl MPOrpeccus 1 11
45 [TapannenpHbIE TUIOCKOCTH 1 12
46 UYucno e 1 12
47 [ToHsiTHE CTENEHU C MPPALMOHAIBLHBIM [T0OKA3aTEIEM 1 12
48 ITokazarenpHast QyHKITHS 1 12
49 CBoJiCcTBa MapauIeIbHBIX TUIOCKOCTEH 1 13
50 KonTposbHasi pabora mo anareope Ne 2 «CreneHp MOJ0KUTEIbHOT0 YHCIA» 1 13
51 [Tonsitue norapudma 1 13
52 [Tonsartue norapugma 1 13
53 Terparap 1 14
54 CaoiicTBa jorapugmon 1 14
55 CaoiicTBa JjorapudmoB 1 14
56 Jlorapudmmaeckast pyHKITUS 1 14
57 [Tapannenenunes 1 15
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Ne ypoka Pa3nes (koJM4ecTBO 4aCOB) Koa-Bo Jara
n/n Tema ypoka JacoB (Ne yueGHOii Hexen)
58 IIpocreiine nokasaTeabHble YPABHEHUS 1 15
59 ITpocreiimue norapupMuIecKrue ypaBHEHUS 1 15
60 YpaBHEHMS, CBOISIINECS K MPOCTEHIIIM 3aMEHON HEM3BECTHOTO 1 15
61 3aj1aun Ha MOCTPOEHUE CEUYCHUN 1 16
62 IIpocreiimue nmoka3aTenbHbIC HEPABEHCTBA 1 16
63 [Ipocreiimme norapudmuueckre HepaBeHCTBA 1 16
64 HepaBeHcTBa, cBOAsIIMECS K MPOCTEHIIIMM 3aMEHON HEU3BECTHOTO 1 16
65 KouTtpoabHas padora no reomerpun Ne2 «Ilapajuie1bHOCTh NPSAAMBIX M INIOCKOCTEH» 1 17
66 KonTtpoabnas padora no aaredope Ne3 «IlokasarenbHble u JorapugpmMuyecKkue ypaBHeHHU s 1 17
U HEpaBEeHCTBa»
67 [Tonsitue yria 1 17
68 Panuannas mepa yria 1 17
69 Jluaznocmuxa Y[ (2 sman) 1 18
70 ITepneHuKyIsIpHBIC TPSIMBIE B IIPOCTPAHCTBE 1 18
71 OrnpeziesieHne CUHYCa U KOCHHYCa yriia 1 18
72 [TapayienapHbIe PSMBIC , TEPICHIUKYISIPHBIC K TUIOCKOCTH 1 18
73 OcHoBHBIE (HOPMYITBI IS Sin a U COS a 1 19
74 ITpu3HaK NepPHeHIUKYIIPHOCTH MPSIMOM U TJIOCKOCTH 1 19
75 OcHoBHBIE (OpMYJIBI /IJIs Sin @ U Cos a 1 19
76 Teopema o0 npsiIMOH, NEpIEHANKYISIPHON K IIIOCKOCTH 1 19
77 ApkcuHyc 1 20
78 Teopema o npsiIMOH, NEpIEHANKYISIPHON K IIIOCKOCTH 1 20
79 ApKKOCUHYC 1 20
80 PaccTosiHEE OT TOYKH JIO TMJIOCKOCTH 1 20
81 OnpeneneHne TaHT€HCa U KOTAaHIeHca yria 1 21
82 PaccrosiHME OT TOYKH O IUIOCKOCTH 1 21
83 OcHoBHBIC (OPMYITHI JUIS tg a U ctg a 1 21
84 TeopeMa 0 Tpex NepHeHANKYIIpax 1 21
85 ApKTaHTEHC 1 22
86 TeopeMa 0 Tpex NepHeHANKYIIpax 1 22
87 KonTpoJsbHas padora no ajareope Ne4d «CuHyc, KOCHHYC, TAHT€HC M KOTAHTe€HC YIJIa» 1 22
88 Y101 MeXTy IPSIMOH ¥ IIOCKOCTHIO 1 22
89 KocuHnyc pa3HOCTH U KOCMHYC CYMMBI IBYX YIJIOB 1 23
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Ne ypoka Pa3nes (koJM4ecTBO 4aCOB) Koa-Bo Jara
n/n Tema ypoka JacoB (Ne yueGHOii Hexen)
90 YroJs Mexay npsiMoi U TIIOCKOCTBIO 1 23
91 DopMyIIbl IS TOMOJHUTEIBHBIX YTIIOB 1 23
92 JIByrpaHHblil yroa 1 23
93 CHuHYC CYMMBI i CHHYC Pa3HOCTH JIBYX YIJIOB 1 24
94 JIByrpaHHbIil yroa 1 24
95 CyMMa U pa3HOCTh CHHYCOB M KOCUHYCOB 1 24
96 [Ipu3Hak nepneHAuKYISIPHOCTH JIBYX MJIOCKOCTEHN 1 24
97 DopMyIIbl ISl IBOWHBIX U IIOJOBUHHBIX YIJII0B 1 25
98 [Tpu3HaK NepneHIUKYIIPHOCTH JBYX TJIOCKOCTEH 1 25
99 [IponsBeieHre CHHYCOB U KOCHHYCOB 1 25
100 [TpssMOYTOJTEHBIN TTapaJIICIICIIHIICT 1 25
101 DopMyIIbI I TAHTEHCOB 1 26
102 [TpsiMOyTOJIBHBIN Napajuieenunes 1 26
103 OyHKIHS Y = sin X 1 26
104 KonTposbnas padora no reomerpun Ne3 «llepneHauKyJasipHOCTh NPSIMBIX M ILIOCKOCTEID) 1 26
105 OYHKIHS Y = COS X 1 27
106 [ToHsiTHE MHOTOTpaHHHKA 1 27
107 DyHKIMS Y = tg X 1 27
108 ITpusma 1 27
109 OyHKIMS y = ctg X 1 28
110 ITpusma 1 28
111 Koutpoabnas padora no aaredope Ne5 «@opmy.ibl cjio:keHus. Tpuronomerpunuyeckue 1 o8
(P)YHKIIMH YHCJIOBOT0 APrYMEHTa»
112 [Tupamuna 1 28
113 [TpocTeiine TPUroHOMETPUYECKUE YPABHEHUS 1 29
114 ITpaBunpHas nupamuaa 1 29
115 [Tpocreiiye TPUroHOMETPUYECKUE YPAaBHEHHS 1 29
116 Juaznocmuka Y/[ (3 sman) 1 29
117 Yceu€HHas nupamuia 1 30
118 YpaBHeHUsI, CBOJAIIMECS K MPOCTEHIITMM 3aMEHON HEU3BECTHOTO 1 30
119 CumMMeTpusi B TPOCTPAHCTBE 1 30
120 [TpriMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX POPMYIT JUIsl pEIIHMS YpaBHEHHH 1 30
121 IToHsITHE TPaBUILHOTO MHOTOI'PAHHHKA 1 31
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Ne ypoka Pa3nes (koJM4ecTBO 4aCOB) Koa-Bo Jara
n/n Tema ypoka JacoB (Ne yueGHOii Hexen)
122 OpnHOpoIHBIE YpaBHEHUS 1 31
123 DJI€MEHTbl CHMMETPHUH NPABHIIBHBIX MHOTOI'PaHHUKOB 1 31
124 [ToHsATHE BEPOSITHOCTU COOBITHS 1 31
125 Kontposabhas padora no reomerpuu Ne4 « MHOrorpaHHUKH» 1 32
126 [ToHsiTHE BEPOSTHOCTH COOBITHS 1 32
127 3axJI0unTEIbHOE NOBTOPEHKE Kypea reomeTpun 10 kacca 1 32
128 CBoICTBa BEPOSITHOCTEH COOBITHIA 1 32
129 3aKIII0YNTEIbHOE MMOBTOPEHUE Kypca reomerpun 10 kmacca 1 33
130 CBolicTBa BEpOSTHOCTEH COOBITHIA 1 33
131 3aKIII0YNTEIbHOE MOBTOPEHUE Kypca reomerprn 10 kimacca 1 33
132 HTorosoe noBTOpeHme 1 33
133 HTorosoe noBTOpeHme 1 34
134 Wrorooe noropeHue 1 34
135 HToroBasi KOHTPOJILHAsI padoTa 1 34
136 HroroBasi KOHTpPoJIbHas padoTa 1 34
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KanenaapHo remaTudeckoe mjiaHupoBanue no MaremaTuke: ajredpe v HayajaM aHajm3a, reomerpun 11 kinacce (anaredopa u
HayaJja aHaiau3a 11 kiaacc C.M. Hukouabckuii 2.5 4 B Heneno, reomerpus JI.C. Atanacsu 1,5 4 B Heaen10)
0a30BbIi YPOBEHb

Ne
e Pa3nen (koJu4ecTBO 4acoB) KoJI-BO Y2COB I[m:a
u/n Tema ypoka (Ne yueGHOiT Hemen)

1 [ToBTOpeHue Kypca anreOpsl M Havan aHanusa 3a 10 ki 1 1
2 [ToBTOpeHue Kypca anreOpsl U Hayad aHanu3a 3a 10 ki 1 1
3 DnemMeHTapHble QYHKINN 1 1
4 [{umusap, TUIMHAPUYECKOE CEYEHUE U CBOMCTBA 1 1
5 Ob6nactp onpenenenus 1 0071acTh 3Ha4eHUs] yHKIUU. OrpaHHUEHHOCTh (DYHKIIHH. 1 2
6 YeTHOCTh, HEYETHOCTD, IEPHUOUIHOCTh (DYHKIIHH. 1 2
7 Juaznocmuka Y/[ (1 sman) 1 2
8 [Tnomaas MOBEPXHOCTH IMIMHPA. 1 2
9 [TpomexyTKH Bo3pacTaHusi, yObIBaHHUsI, 3HAKOTIOCTOSIHCTBA M HYJI (DYHKIIWH. 1 3
10 HccnenoBanue GyHKIMHA U MOCTPOECHUE UX IPA(UKOB 3JIEMEHTAPHBIMU METOIAMHU. 1 3
11 OcHoBHBIE cr1OcO0bI IpeoOpa3oBaHus rpaduKoB. 1 3
12 [Tnomnaib NOBEPXHOCTHU IMJIMHAPA. 1 3
13 [TonsTHe npenena GyHKUUH. 1 4
14 OaHOCTOPOHHME MTPENIEBL. 1 4
15 CoiicTBa npeenoB (pyHKIUH. 1 4
16 KoHyC, KOHNYECKOE CEYEHNE U €r0 CBOMCTBA. 1 4
17 [ToHsiTHE HENPEPHIBHOCTU (DYHKIIUU. 1 B
18 HenpepbIBHOCTH 371€MEHTApHBIX (PYHKIUI. 1 5
19 [Tonsitue o6paTHON HYHKIIUU 1 5
20 ITnomaas MOBEpXHOCTH KOHYCA. 1 5
21 [TonsiTHE 0OpaTHON QyHKITHH 1 6
22 KonTposbnasi paGora Nel nmo anredpe u Hadyaj1aM MaTeMaTH4eCKOI0 aHAJM3A 110 TeMe

«DYHKIMH U UX CBOIICTBAY. 1 6
23 [ToHsATHE TPON3BOTHOM. 1 6
24 YcedyeHnsnii konyc. OnpeieieHne U CBOKCTBA. 1 6
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Ne

T Pa3nen (koJu4ecTBO 4acoB) KOJI-BO Y2COB I[aTa
u/n Tema ypoka (Ne yueGHOii Hemen)

25 [ToHsiTHE TPOU3BOTHOM. 1 7
26 [Tpou3BoaHast CyMMBI 1 pa3HOCTH. 1 7
27 ITpon3BoHAs TPOU3BEECHUS U YACTHOTO. 1 7
28 Cdepa u map. 1 7
29 [IpounsBoiHas Mpou3BeEICHUS U YACTHOTO. 1 8
30 [Tpon3BoIHBIC S7IEMEHTAPHBIX (DYHKITH 1 8
31 [TpousBoHAs CIOXKHON QYHKITUU. 1 8
32 Ceuenus mapa. 1 8
33 KontpoabsHasi padora Ne2 no ajiredpe M HayajaM MaTeMaTH4eCKOI0 aHAJIU3A M0 TeMe

«IIpousBogHasD). 9
34 MakcuMyM 1 MUHUMYM (YHKIIUH. 1 9
35 MakcuMyM U MUHUMYM (DYHKIIHU. 9
36 Teopema 0 KacaTeabHOH TUIOCKOCTH K cdepe. 1 9
37 YpaBHEHHE KacaTeIbHOM. 1 10
38 YpaBHEHHE KacaTeIIbHOM. 1 10
39 [IpubauKeHHble BBIYUCICHUS 1 10
40 ITnomans chepsl. 1 10
41 BospacTtanue u yObiBaHHE QYHKIMH 1 11
42 Bo3spacTtanue u yObIBaHUE (QYHKITHIA. 1 11
43 ITpon3BoIHBIE BBICIINX MOPSIIKOB. 11
44 [Tnomanp chepsl. 1 11
45 OKcTpeMyM (PyHKIIMH ¢ €IMHCTBEHHOM KPUTHYECKON TOUKOM. 1 12
46 OKCcTpeMyM (PYHKIIMU C €IMHCTBEHHON KPUTUYECKOM TOUKOH. 1 12
47 3ajayu Ha MAKCUMYM M MUHUMYM. 1 12
48 3auver Nel mo teme «luianHap, KOHYC, IAP» 1 12
49 3anayr Ha MAKCUMYM M MUHUMYM. 1 13
50 [Toctpoenue rpadukoB GyHKIHIA ¢ IPUMEHEHUEM ITPOU3BOIHOM. 1 13
51 [Toctpoenue rpadukoB QyHKIIUN C MPUMEHEHHUEM TPOU3BOIHOM. 1 13
52 KontpoabHasi padora Nel no reomerpun mo teme «lnaunap, konyc, map» 1 13
53 O6beM. OcHOBHBIE CBOWCTBA 00bEMA 1 14
54 KonTpoubnasi padoraNe3 no anredpe m Hayaj1amM MaTeMaTH4YeCKOI0 AaHAJIN3a 110 TeMe

«IIpumMeHeHHe NPOU3BOIHOIN» 1 14
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Pa3nen (koJu4ecTBO 4acoB)

JlaTa

y[:/):a Tema ypoka [OITED TR (Ne yueGHoii Hexen)
55 ITonsiTne mepBooOpazHO 1 14
56 O06beM IpsIMOYTOJIBHOTO NapajuieIenunes1a. 1 14
57 ITonsiTne mepBooOpazHOH 1 15
58 Ilnomans KpUBOJIMHEWHOW TPaICLUU. 1 15
59 O06beM npsiMoii npu3Mbl. Penienue 3aaau. 1 15
60 OO6bem mumHapa. Permenue 3aqau 1 15
61 OrnpesiesieHHbIA HHTETPaJL. 1 16
62 ®opmyna Herotona-JleitOnuna. 1 16
63 ®dopmyna Herorona-JleiOnuna. 1 16
64 O0BeM NPSIMON MPU3MBI U ITWIMHAPA 1 16
65 CBoiicTBa Onpe/IeICHHBIX HHTErPAJIOB. 1 17
66 KontpoabHasi padora Ned mo ajaredpe u Ha4yajiaM MaTeMaTHYeCKOr0 aHAJIN3A 0 TeMe

«IlepBooOpa3Hasi 1 HHTErpa» 1 17
67 Brruncnenre 00beMOB TeJl C IOMOILBIO OIPEJIETICHHBIX HHTETPAJIOB 1 17
68 O0beM HAKJIOHHOW MPU3MBI 1 17
69 PaBHOCHIIBHBIC TIPe0Opa30BaHUs ypaBHEHUH. 1 18
70 PaBHOCHIIBHBIE TPE0Opa30BaHUs YPaBHEHUH. 1 18
71 O06beM nUpaMubl. 1 18
72 JMuaznocmuxa Y/[ (2 sman) 1 18
73 PaBHOCHIIBHBIE TPEOOpa30BaHNsl HEPABEHCTB. 1 19
74 PaBHOCHIIbHBIE TPE0Opa30BaHUsI HEPABEHCTB. 1 19
75 O0BeM KOoHYCa 1 19
76 O0beM mrapa. 1 19
77 [loHsiTHE ypaBHEHUSI-CIIE/ICTBHSI. 1 20
78 Bo3Benenue ypaBHEHHS B YETHYIO CTETICHb. 1 20
79 O0beM mrapa 1 20
80 ITnomans chepsl. 1 20
81 Bo3BeneHne ypaBHEHUS B YETHYIO CTEIIEHb. 1 21
82 [TorennpoBanue jgorapuGMuIecKux ypaBHEHU I 1 21
83 Pemenne koMOMHUPOBAHHBIX 33/1a4 HA 0OBEMEI. 1 21
84 3auer Ne2 no teme «O0beMbI TE» 1 21
85 Jpyrue npeobpa3zoBaHus, IPUBOJISIINE K YPABHEHUIO-CIIEJICTBHIO. 1 22
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Pa3nes (kosM4ecTBO 4acoB

YII)[(/)IIICa ! gTeMa ypoka ) Koar-Bo acos (Ne yqeé:lll?nT”::{enenn)
86 OcCHOBHbBIE IOHATHUS 1 22
87 KonTposbHasi padora Ne2 no reomerpuu 1o reme «O0beMbl Te» 1 22
88 [lonsitus Bektopa. PaBeHCTBO BEKTOPOB 1 22
89 Pemnenune ypaBHEHHIA ¢ TOMOIIBIO CHCTEM. 1 23
90 Pemenne ypaBHEHHI ¢ TOMOIIBIO CHCTEM (TIPOJIOJKEHUE) 1 23
91 Cno)keHHe ¥ BBIYUTAHHE BEKTOPOB. Y MHOKCHHE BEKTOPA HA YUCIIO 1 23
92 YMHOkeHHe BekTopa Ha uncio. CymMmma HECKOJIbKHUX BEKTOPOB 1 23
93 Perienne HEpaBEHCTB C MOMOIIBIO CHCTEM 1 24
94 Pemienne HepaBeHCTB ¢ MOMOIIBIO cUCTEM (TIPOIOJKEHNE) 1 24
95 Kommanapusie Bextopa. [IpaBuiio mapamienenumnena 1 24
96 PaznoxeHne BEKTopa 1o TpeM HeKOMIUTAHAPHBIM BEKTOpaM 1 24
97 OCHOBHBIE TOHSTHSL. 1 25
98 Bo3Benenne ypaBHEeHUH B YETHYIO CTEIICHb. 1 25
99 3auer Ne3 o TeMe «BeKTOpPbI B IPOCTPAHCTBE» 1 25
100 [IpssMoyrosibHast cUCTEMa KOOPJIMHAT B NMpocTpaHcTBe. KoopauHaThl BEKTOpa 1 25
101 Bo3Benenne ypaBHEHUI B YETHYIO CTEIIEHb. 1 26
102 KonTpoubnasi padoraNeS mo anredpe u HavyajaM MaTeMAaTHYECKOr0 aHAJIN3A 10 TeMe

«PaBHOCWJIBLHOCTHh YPABHEHUI H HEPABEHCTBY 1 26
103 CBsi3bp MEX]ly KOOpJIMHATAMH BEKTOPOB U KOOPJMHATAMU TOYEK. 1 26
104 ITpocreiimue 3a1aun B KOOpAMHATAX. Y paBHEHUE ChephI 1 26
105 OCHOBHBIE TOHSTHSL. 1 27
106 Bo3BeneHne HEPaBEHCTB B YETHYIO CTETIEHb 1 27
107 Yrois Mexay BEKTOpaMH B ipocTpaHcTBe. CKaISIPHOE TPOU3BEICHUE BEKTOPOB 1 27
108 Bpraucienre yriia Mexy NpsMbIMUA U TZIOCKOCTSIMHU. 1 27
109 Bo3BeieHre HepaBeHCTB B YETHYIO CTCTICHb. 1 28
110 JMuaznocmuka Y/[ (3 sman) 1 28
111 Pemenue 3a1a4 Ha NPUMEHEHUE CKAJIIPHOTO TIPOU3BECHUS BEKTOPOB. 1 28
112 JIBmkenue. LleHTpabHasi CHMMETPHS B IPOCTPAHCTBE. 1 28
113 PaBHOCHIIBHOCTB CHUCTEM. 1 29
114 PaBHOCHIIBHOCTB CHCTEM. 1 29
115 OceBasi cCHMMETpHSI B IPOCTPAHCTBE. 3epKalibHAsi CAMMETPHs B TipocTpaHcTBe. [lapasuienbHblii

MePEHOC B MPOCTPAHCTRBE. 1 29

37




Ne

Pa3zgen (koJmM4ecTBO 4aCOB)

JlaTa

YII)[(/)IIICa Tema ypoka Koar-Bo acos (Ne yuebHoii Hexenn)
116 3auér Ned mo Teme «MeTo1 KOOPAMHAT B IPOCTPAHCTBE» 1 29
117 Cucrema-clieICTBHE. 1 30
118 Merto 3aMeHBI HEU3BECTHBIX 1 30
119 Metox 3aMeHbl HEM3BECTHBIX 1 30
120 KontposabHasi padora Ne3 mo reomerpun 1o teme «MeToJ KOOPAMHAT B IPOCTPAHCTBE 1 30
121 IToBTOpenue. Pemenne KOMOMHMPOBAHHBIX 3a/1a4. 1 31
122 [ToBTopenue. [loka3arenpHble ypaBHEHUS. 1 31
123 IToBTOperne. MHOrorpaHHUKH 1 31
124 IToBTOpenue. [1nonanu noBepxHocren 1 31
125 IToBTropenue. [loka3zarenbHbIC HEPABEHCTBA 1 32
126 [ToBTropenue. Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA 1 32
127 HTorosasi KOHTpoJIbHasi padoTa 1 32
128 HroroBasi KOHTpoJibHasi padoTa 1 32
129 [Toropenwue. Iliomaau noBepxHocrei 1 33
130 IToBTopenue. [IpuMeHeHNE MPOU3BOTHON 1 33
131 [ToBropenue. [IpuMeHeHne TPOU3BOTHON 1 33
132 IToBTopenne. CeueHus 1 33
133 IToTropenne. OO0BEeMbI 1 34
134 [ToBTOpenue. PanionanbHble ypaBHEHHUS. 1 34
135 IToBropenue. IlepBooOpa3Has U HHTETpaj 1 34
136 IToBropenne. OOBEMBI 1 34
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Ipuio:xkenne 2
JlemoBepcHsi MTOrOBOM KOHTPOJBLHOM PadoThI M0 ajiredpe U HAaYaIaM aHaJuausa 3a 10

KJjacc (0a30BbI YPOBEHbD)
(Oemosepcus umozosoi pabomsi COCMABIEHA HA OCHO8e OMKPbIMo20 banka 3adanuti PUITH)

1. Haiitu kopeHb ypaBHenus : a) 10gos(4—x)=-5; 6) 24 —4x=4: 6)

v =0
3} o
33zm140° 1 5r
10 16+ 2 cos—cos—.
2. Haiiti 3Ha4eHME BBIpAXEHUS @) = 0) . 4 6) 1095135 —
logs5,4 ;

2) 6 2+ Iogel3
3. Pemmre ypaBHeHne COS2x + 2¢0S % x — Sin2x = 0. YKaknuTe KOPHH, IPHHAIJIEKAIIIE

[3_7[-5_7[]
oTpesky 2 2
4. Pemuth HepaBeHcTBO 1007(21 + x ) < log7(2x + 3)

SInY — 3in2x

B
— i

ooy — 1
5. PemnTh ypaBHeHue + ~COSX 1

JleMoBepcHsi MTOTOBOM KOHTPOJIbHOM padoThl o reomerpum 3a 10 kiace

(0azoBbIii YPOBEHbD)
(0emosepcus umoeosoit pabomel cocmasiena Ha 0cCHoge OMKpwvinMo2o banka 3adanuii PUITH)

1. a Hano: al (ABC),
M A ABC — npsIMOYTOJbHBbIIA,
£C=90°
B Joxazams: A MCB -
A MIPSIMOYTOJIbHBIM.

2. ABCDA:B:C1D1 — npaBunbhast npusma. AB = 6¢cm, AA1= 8cm.
Haiitu yron mexny npsimeivu AA1 u BC; nmiomia s moiHOM MOBEpXHOCTH MPU3MBI.

3. B npaBuIIBHO# TPEYroNbHOM MHpaMuIe CTOPOHA OCHOBAHMS paBHa 21/3 ¢M, a BBICOTA paBHA 2
cM. Haiitu yron nHakioHa OOKOBOTO pedpa K IUIOCKOCTH OcHOBaHusA. OTBET 3alMINUTE B
rpagycax.

4. OcHOBaHHE NPSIMOM MPU3MBI — TPEYTOJILHUK CO CTOpOHAMH 5 cM U 3 cM 1 yrioM B 120° mexny

HuMH. Hanbonpimas w3 miomaneii 60KoBBIX TpaHeil paBHa 56 cM?. HaiiTh miomans momHoOM
MMOBEPXHOCTHU MTPU3MBI.
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J/leMoBepcHusi MTOr0OBOIl KOHTPOJILHOI PadoThl 0 anredpe U HavYajJgaM aHaau3a 3a 11

KJj1acc (0a30BbI YPOBEHbD)
(Oemosepcus umo2osoti pabomsl COCMABIEHA HA OCHO8e OMKpbIMo20 banka 3adanuii OUITH)

Ha svinonnenue pabomsi no mamemamuxe omeooumcsi 40-45 munym (1 ypox).

Paboma cocmoum u3z 10 3a0anuii. Ilpu evinonnenuu 3a0anuii. HA0o yKa3vléams MoabKO OMEenibl,
KOmMopble 3anucbl8alomcs 8 8uoe YUcia Uil nocied08amerbHOCmu yugp, npu 5mom eOQuHuybl usmepenus
VKA3b18aMb He HYHCHO.

Ecnu 6vina oonywena owubka npu evloope omeema uiu 3anucan He8epHulll Omaeent, mo Haoo
3aUepKHYmMb OWUOOYHBIL OMEem U 3anucamo epHuld omeem. IIpu smom éce HeoOX0OUMble bIUUCTIeHUs
U npeodpazo08anus NPOBOOAMCs 8 YepHosuke. YepHosuxu He nposepaomcs.

Ipasunvroviti omeem 3adanuii (1-9) oyenusaemces 6 1 6ann, 3a0anue 10 6 2 banna. bannwl,
NOJYYeHHble 8aMU 3a 8Ce 8bINONIHEHHble 3a0anus, cymmupyromces. Ilocmapaiimecs 6binoanums Kax
MOIACHO OONbUE 3A0AHULL U HAOPAMb KAK MOJICHO OOblile OAL08.

Kenaem ycnexa!

. 1 3
Haitgure 3HaueHue BbIpaXEHUS (E -2 Z) - 26

OrtBerT:

Mara3suH 3aKyraeT I[BETOYHbIC TOPILIKH 10 ONTOBOM 1eHe 90 pyOiiel 3a MTYKY U MPOJaeT ¢ HAICHKOU
20%. Kakoe HanOobIIIee YMCI0 TAKUX TOPITKOB MOKHO KYITUTh B 3TOM MarasuHe Ha 1100 py6eii?

OrtBer:

Haiinure 3Hauenue Beipaxkenus: (8 - 102)% - (3-1072)

OT1BeT:

@ YroObl mepeBecTr 3HaueHHe Temreparypsl o mkane Henscus (t°C) B mkany @apenreiita (t°F),
nons3ytores popmynoit F = 1,8C + 32, rne C —rpanycel Lenbcus, F— rpagycel @apenreiita. Kakas
Temreparypa no mkane @apenrerita coorseTcTByeT (67°) mo mkane Lenbcns?

OrtBer:

Brruucnuts: 4 -cos2a, ecmu sina = —0,3

Ortser:

B nome, B koTropoM xkuB€T Urops, oauH noabe3a. Ha kaxaom staxe 1o BoceMb KBapTup. Mroppb xKuBET
B kBapTupe 69. Ha kakom 3taxe xuBér Urops?

OrtBer:

Pemmre ypaBuenue: logs(—2 — x) = 2

OrtBer:
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Ha pucynke >kUpHBIMH TOUKaMH TIOKa3aHa IIeHa 30JI0Ta HA MOMEHT 3aKPBITHsI OMPKEBBIX TOPTOB BO
Bce paboune aau ¢ 5 o 28 maprta 1996 rona. 1o ropu3oHTaNN YKa3bIBAIOTCS YMCIIA MECSIIA, IO BEpTHUKA-
JM — LIeHa yHIuH 30510Ta B posapax CLIA. Jlnsg HarasgHOCTH )KUPHBIE TOUKU HA PUCYHKE COETUHEHBI
muHue. ONpenesnTe Mo pUCYHKY Pa3HOCTh MEX/1y HauOOoIbIIeH 1 HaMMEHBIIIeH IIeHOH 30J10Ta Ha MO-
MEHT 3aKpBITHUSI TOPTOB B YKa3aHHBIN niepuo/ (B posutapax CIIA 3a yHuumo).

40z
401 ;
400

3=

5 6 7 8 11 12 13 14 15 18 19 20 21 212 25 16 17 18

OrtBerT:

Ha pucynke nzo0paxén rpapuk Gpynkimu y=f(X) u kacatenpHas K HEMy B TOUKe ¢ abciuccoit Xo. Haii-
JMTe 3HaYCHUE MPor3BogHOM QyHKkuuu f(X) B TOUKE Xo.

1y

OrtBer:

a) Pemmte ypasHenue V2 cos? X = sin (g + x)

7T
6) Vkaxute KOPHH OTOT'0 YpaBHCHU:A, IPUHALJICKAITUEC OTPE3KY [— 7; —27‘[]
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JleMoBepcHusi HTOr0OBOIl KOHTPOJIbHOM padoThl 0 reomerpuu 3a 11 kiacc (0a3oBblit

YPOBEHb)
(Oemosepcus umo2osoti pabomsl COCMABIEHA HA OCHO8e OMKpbIMo20 banka 3adanuii OUITH)

Nel.
JIBa pebpa mpsIMOYTOJIbHOTO Napasuleienue ia, BRIXOAIUE U3 OJJHOU BEPIIUHBI, paBHBI 3 U 4.
[Tnomaap MOBEPXHOCTH ATOTO Mapajuienenuneaa pasHa 94. Haiinurte TpeThe pedpo, BEIXOIIICE

13 TOM )K€ BEPIIUHBI.
Ne2.

[Tnomans Gonpiioro kpyra mapa pasHa 17. HaiinuTe miomaas moBEpXHOCTH 11apa

N

Ne3.

Haiinute nnomaabs 00KOBON NOBEPXHOCTU NPABUIBHOM IIECTUYTOIbHON PU3MBbI, CTOPOHA OCHOBAHUS
KOTOpOH paBHa 3, a BeIcOTa — [

Ned.,

CTOpOHBI OCHOBAaHHUS IPABUJIBHOM IECTUYTOJIbHONW MUpaMH bl paBHbI 96, 60KOBbIE pedpa paBHbI 50.
Haiigute nnomaaps 60K0BOM MOBEPXHOCTH ITON MHUPaAMUL]

N

Nes.

[IpaBuibHas 4ETHIPEXYTOJIBHAS TPU3Ma ONMMCAaHA OKOJIO UINHIPA, PAIMYC OCHOBAHUS U BBICOTA
KOTOpOro paBHBI 7. HaliquTe muomaas O0KOBO MOBEPXHOCTH IPU3MBI.
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IIpunoxenne 3

IIpumepHbIe HOPMBI OLIEHKH 3HAHUWA U YMEHHMH 110 MATeMATHKeE: ajreope
U HAYAJIaM aHAJIN3a, TeOMeTPUH

llpu oyenxe ycmHvix omeemos u NUCbMEHHbIX KOHMPOAbHLIX pabom YUYUTEIb B
MEPBYI0 OYEpPEeNbh YUYUTHIBACT HMMEIONTHECS y oOydaromerocs (aKTHUYeCKUEe 3HAHUSA U
YMEHUS, HUX IMOJHOTY, MPOYHOCTh, YMEHHUE MPUMEHATh HA MPAKTUKE B PA3JIAYHBIX
cUTyalusax. Pe3ynbTaT OLICHKM 3aBUCUT Tak)KE€ OT HAIMYMS M XapaKTepa MOTPEIIHOCTEH,
JOMYIIEHHBIX IIPH YCTHOM OTBETE WJIM MMCbMEHHON KOHTPOJIBHOM paboTe.

Cpeny MorpenrHoCcTe BBIICISIIOTCS OUUOKU, HeOouembl U MeaKUe NO2PeUutHOCU.

[TorpemHoCcTh CUUTACTCS OUWUOKOL, €CITA OHA CBUIETEIBLCTBYET O TOM, UTO YUYEHUK
HE OBJIa/ICJI OCHOBHBIMM 3HAHUSAMU, YMECHUSIMU U UX TPUMEHEHHUEM.

K neoouemam oOTHOCATCS TOTPEUIHOCTH, CBUJICTEIIBCTBYIOIIME O HEAOCTATOYHO
MOJTHOM HWJIM HEJAOCTAaTOYHO MPOYHOM YCBOCHHH OCHOBHBIX 3HAHMM W yYMEHUU WM 00
OTCYTCTBUU 3HAHWUW, HE CUUTAIONIMXCA B COOTBETCTBHM C MPOTpamMMON OCHOBHbIMH. K
HEJI0YeTaM OTHOCATCSI IOTPEIIHOCTH, OOBICHSIOIINECS PACCESTHHOCThIO MU HEIOCMOTPOM,
HO KOTOpBIE HE IMPHUBEIU K HUCKAKECHUIO CMBICIA MOJYYEHHOTO YYEHHUKOM 3aJIaHUSl WIIN
criocoba ero BbIMOJHEHMS. ['pammaTuyeckas oOIMOKaA, JOMYIICHHAs B HaMWCaHUU
M3BECTHOIO Y4YallleMyCs MaTeMaTH4YeCKOro TEpMHUHA, HEOpEeKHasl 3amuch, HEOPEKHOE
BBITIOJIHCHUE YEPTEKA CUUTAIOTCA HEAOUETOM.

K menkum noepewinocmsam OTHOCSATCS MOTPEUTHOCTH B YCTHOM M MMCbMEHHOM peuH,
HE MCKa)KAIOIIMEe CMBICIIA OTBETA WJIA PEIICHUS, CIIy4YallHbIC OITMCKHU U T. 1.

K owubram, nanpumep, OTHOCSTCS:

o -HEeNPaBWJIbHBIN BBIOODP MOPSAKA BBIIIOJHEHUS IEHCTBUI B BBIPAKEHUU;

o -IPOITYCK HYJISI B YACTHOM IIPH JI€JIEHUH HATYPAIbHBIX YHCEN WU IECITUIHBIX
npo0eit;

° -HEeTIPAaBWJIbHBIN BHIOOpD 3HAaKa B pe3yJbTaTe BBHITIOJHEHUS JEUCTBUM Hal

MOJIOKUTEIIbHBIMUA M OTPUIIATEIILHBIMU YHCIAMU; a TaK K€ MPHU PaCKPBITUM CKOOOK U TpU
IIEPEHOCE CaraéMbIX U3 OJHOM YaCTH YPABHEHUSI B APYTYIO;

o - HETIPAaBUJIbHBIN BBIOOP IEMCTBHI MPU PEIIEHUH TEKCTOBBIX 33/1aY;

o -HENPAaBUJIIbHOE U3MEPEHUE WJIIU TTOCTPOECHHE YIJIA C MOMOIIBIO TPAHCTIOPTHPA,
CBS3aHHOE C OTCYTCTBUEM YMEHUS BEIOMPATH HYKHYIO LIKAIIY;

o -HENPAaBWJIBHOE IPOBEACHUE NEPIEHAMKYJSIpa K NPSIMOM WIM BBICOT B
TYHOYTOJIbHOM TPEYTOJIbHUKE;

o -YyMHOXEHME II0Ka3aTeyiel IpU YMHOKEHUM CTENEHEW C OJMHAKOBBIMU
OCHOBAaHMSIMU;

o -“‘cokparieHue” 1poOu Ha cllaraeMoe;

o -3aMeHa YaCTHOTO JIECATUYHBIX JIpOOEi YaCTHBIM LIETIBIX YHCE B TOM CIIyvae,
KOTI'Jla B JICNIUTEIIE MOCTe 3ansTOM MeHblIe Hudp, 4eM B ACTUMOM,;

o -COXpaHEHHE 3HaKa HEPAaBEHCTBA MpU JCJICHUN 00eHX €ro yacTeil Ha OJHO U
TOXE OTPULIATEIBHOE YNCJIO;

o -HEBEPHOE HAXOXKJEHUE 3HayeHusi (PyHKIMM 1O 3HAYEHUIO apryMEHTa U ee
rpaduKy;
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o -MOTepsi KOpHEW NPU PEIICHUH TPUTOHOMETPUUYECKUX YPAaBHEHMM, a Tak ke
|ax| =6

ypaBHEHHI BUA M ax' =6;

o -HETIOHUMAaHUE CMBICTIAa PEIICHUs CHCTEMBbl JIBYyX YypaBHEHUH C ABYMs
NEPEeMEHHBIMH KaK Mapbl YnCen,

o -He3HaHME OMpeACNICHHBIX mporpammoit Gopmyn (dhopMmynsl  KopHEH

KBaJIpaTHOTO YypaBHEHHs, (OPMyNl MPOU3BOJAHON YACTHOTO M TpPOU3BeNeHUs, (hopmyn
PUBEAEHUS, OCHOBHBIX TPUTOHOMETPUUECKUX TOXKAECTB U JIp.);

J -IPHOOpPETeHNE MOCTOPOHHUX KOpPHEH NpU peIIeHUH HpPPalMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapu(PMUUYECKUX YPaBHEHUH;

o -TIOTPEIIHOCTh B HAXOXKJECHUH KOOPIMHAT BEKTOPA;

o -TIOTPEIIHOCTh B PA3JI0KEHUH BEKTOpPA MO TPEM HEKOJUIMHEAPHBIM BEKTOpaM,
OTJIO’)KEHHBIM OT Pa3HbIX TOYEK;

o -HeyMeHHEe c(hpopMyIHpoBaTh NPEAJIOKEHNE, OOPATHOE TaHHOU TeopeMe;

J -CChIJIKa TPU JO0Ka3aTelbCTBE WJIM OOOCHOBAaHMM pEIIeHUs Ha oOpaTHOe
YTBEPXKACHHUE, BMECTO MPSIMOTO;

o - HCTI0JIb30BaHKUE BMECTO KO3 PuieHTa nogooust 0OpaTHOro eMy 4ucia.

ITpumepsl Hedouemos:

o -HENPAaBWJIbHAsI CCBUIKA HA COYETATENIbHBIA U PaCHpEeACIIUTEIbHbIN 3aKOHBI
IIPYU BBIYUCIICHUSX;

o -HEMPAaBWJIbHOE HCIIOJIb30BAaHWE B OTIEIBHBIX CIIydasX HaWMEHOBaHUI,
HaIrpumep, 0003HaAYEHHE €IMHULL JUTUHBI JJI €AMHULL TUIOIAAU U 00beMa;

o -COXpAaHEHHE B OKOHYATEJIIbHOM pE3yJlbTaT€ MPU BBIYUCICHUSAX WA
npeoOpa30BaHUAX BbIPAKEHUN HEMIPABUIILHOM IpOOU UM COKPATUMOMU ApOoOH;

o -IpUBEAICHUE anredpandyeckux Apodeil He K Haubosiee IPOCTOMY OO0IIEMY
3HAMEHATEIO;

o -Cly4aiiHble TOTPEIIHOCTH B BBIYUCICHUSX NMPU PEIICHUH T€OMETPUYECKHX

3a4a4 1 BBIIIOJIHCHHNHU TOXACCTBCHHBIX HpeO6pa3OBaHI/II>'I.

I'panuya meodncoy owubkamu u Hedouemamu SIBIAETCI B HEKOTOPOM CTENEHH
ycioBHOW. B oaHO BpeMs mnpu OAHUX OOCTOSTEILCTBAX JOMYIIEHHAS Yy4YallUMUCS
NOTPEIIHOCTh MOXET paccMaTpuUBaThCs KaK OIIMOKA, B JAPYyroe BpeMs U MpHU APYTHX
00CTOSITENLCTBAX OHA MOXKET PaCCMAaTPUBAThHCS KaK HEJJOUET.

Kaswcooe 3a0anue s yCcTHOTO OINpOca WM MHUCbMEHHOM KOHTPOJBHOW PabOTHI
IIPECTABIIAET TEOPETUYECKUI BONPOC WIH 3a/1a4y.

OTBeT Ha BOMPOC CUUTAETCS OE3yNpeuyHbIM, €CIU €ro COJAEp)KaHHE TOYHO
COOTBETCTBYET BONPOCY, BKIIOYAET BCE HEOOXOJUMbIE TEOPETUUECKHE CBEJICHUS,
000CHOBaHHbIE 3aKJIIOUYCHHS U MOSICHSIONINE MMPUMEPHI, a €ro U3JI0KeHue U oopMiIeHIE
OTJIMYAIOTCA KPATKOCTHIO U aKKYPATHOCTBIO.

Pemenue 3agaun cuntaercs 0e3ynpeyHbIM, €CIIU MOJTYYEH BEPHBINA OTBET MPHU
NpaBUJIBHOM XOJE pEIIEeHUs, BBIOpaH COOTBETCTBYIOIIMMA 3a7adye Crocod peleHus,
MPaBUIIBLHO BBITTOJIHEHBI HEOOXO/IMMbIE BBIUMCIEHUS U IPe0Opa3oBaHusl, OCIEA0BATEIbHO
U aKKypaTHO 0(hOpMIIEHO pElICHHE.
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Oyenka omeema oOyuaowe2ocsi TMPU YCTHOM OMPOCE€ U OIEHKA MHUCHMEHHOU
KOHTPOJILHOM paOOThI MPOBOJIUTCS MO MATHOAIILHON CUCTEME.

Kak 3a yCTHBI OTBET, TaK M 32 MUCbMEHHYIO KOHTPOJBHYIO pabOTy MOKET

OBIThH BBICTABJIEHA OJHA U3 OTMETOK:5,4,3,2.
Oyenka ycmHvIX OMBEemos.
a) Omeem oyenugaemcsa ommemkou “5”, eciv 00ydarouuncs:

1) HOTHOCTBIO paCKpPbLI COIEpKAHUE MaTepraia B 00beMe, MPeyCMOTPEHHOM
MpOrpaMMOi U Y4EOHUKOM;

2) UBIOXKUI Marepual TPaMOTHBIM  S3bIKOM, TOYHO  HCHOJIb3Ys
MaTeMaTUYECKYl0 TEPMHUHOJOTUIO U CHUMBOJIMKY, B OIPEIEICHHOW JIOTMYECKOU
MOCJE0BATEIbHOCTH;

3) TpaBUIBLHO BBIMOJHII PUCYHKH, YEPTEXKH, TpadUKH, COMYyTCTBYIOIIHEC
OTBETY;

4) mokazajn yMEeHHE WUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMH IPUMEpPAMH,
MPUMEHSTh B HOBOW CUTYallUH MPU BBIMOJHEHUH MPAKTUYECKOTO 33/1aHHUS;

5) TpOIEMOHCTPUPOBA YCBOCHHE paHEe U3YYEHHBIX COMYTCTBYIOIIUX
BOIIPOCOB, CPOPMUPOBAHHOCTh U YCTOMUYMBOCTH HCIOJB3YEMBbIX NPHU OTBETE YMEHUH U
HAaBBIKOB;

6) oTBEYasi CaMOCTOSATEIbHO, 0€3 HaBOISALIUX BOIPOCOB YUUTEIS.

Bo3MoXkHBI 1-2 HETOYHOCTH MPU OCBEIIEHUU BTOPOCTENIEHHBIX BOIIPOCOB WJIN
B BBIKJIaIKaX, KOTOPbI€ YUYEHUK JIETKO UCTPABUII MIOCJIC 3aMEUaHUsl YUUTEIIS.

0) Omeem ouyenusaemca ommemkou “4”, ecnu yJIOBIETBOPSET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY ‘5, HO IPH 3TOM UMEET OJIUH U3 HEJI0YETOB:

1) B W3MOXKEHUU [JONYyIICHH HEOOJbIINEe TMPoOesbl, HE WCKA3UBIINE
MaTeMaTHYECKOE COJEp KaHUE OTBETA;

2) nomyuieHsl 1-2 HegoueTa Mpyu OCBEIIEHUH OCHOBHOTO COJIEpKaHUs OTBETA,
WCIIPABIICHHBIE MOCIIE 3aMEYaHUs YUUTES;

3) nomymieHsl omuOKa WM 0ojiee JBYX HEIOYETOB MPU OCBEUICHUU
BTOPOCTENEHHBIX BOIMPOCOB WJIM B BBIKJIAJKAX, JIETKO WCIPABIEHHBIE IMOCJE 3aMe4YaHus
YUUTENS.

6) Omeem oueHusaemcs ommemkou “3”, eciu:

1) HemomHO pacKpheITO coAepKaHuE Marepuaia (COACPKAHUE H3I0KEHO
dbparmMeHTapHoO, HE BCer/ia MOCIe0BaTENbHO), HO TTOKa3aHO 001lee MOHMMAaHNUE BOTIpOca U
MPOJIEMOHCTPUPOBAHBI YMEHHUS, TOCTATOYHBIE JIJIsI TAJIbHEHIIIETO YCBOCHUSI POTPAMMBI;

2) UMENNCh 3aTPYAHEHUS WU JOMYIIECHbI OMMUOKU B OMPEICIICHUH TOHSITHH,
WCIIOJIb30BaHUM MATEeMaTUYECKOW TEPMHUHOJIOTUH, YePTekKaX, BHIKIAIKAX, UCTIPABICHHBIC
MOCJI€ HECKOJBKUX HABOISAIIUX BOMIPOCOB YUUTEIIS;

3) y4eHUK HE€ CHpaBUJICSA C MPUMEHEHHEM TEOPUU B HOBOW CUTyallUH TPHU
BBITIOJTHEHUHU MPAKTUYECKOTO 3aJJaHUsI, HO BBITIOJIHUI 00s3aTeIbHOE 3a/IaHKE.

2) Omeem oyeHnugaemcsa ommemkou “2”, ecnu:

1) HE pacKpBITO CoZiepKaHKe YIeOHOTO MaTepuana,

2) oOHapyXeHO HE3HaHWE WJIM HE TOHUMAHWE YYCHUKOM OOJbBIICH WU
Haubosiee BaKHOM yacTH yueOHOro MaTepuarna;
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3) nmomymieHbl OMMOKM B OMNPEACICHUH TIOHSTHS, TPH WCIOJIb30BAaHUU
MaTEMaTUYeCKOM TEPMHUHOJIOTMH, B PUCYHKaX, 4epTekax Wi rpadukax, B BBIKJIaJKaX,
KOTOPBIE HE UCIIPABJIEHBI MIOCJIE HECKOIBKUX HABOMSIINX BOIIPOCOB YUUTENS.

Oyenuganue nuUCbMeHHbIX KOHMPOILHLIX padom.

[Ipu mpoBepke MUCbMEHHBIX PA0OT MO MaTEMATUKE CJIEYET pa3aIndaTh IpyObie
U HEerpyObIe OIIMOKHU.

K 2pyovim omuokam otrnocstes:

® -BBIUMCIIUTEIIbHBIC OITMOKH B IpUMEpPaX U 3ajavyax;

e -0mMOKKM HA HE3HAHUE TIOPS/IKA BBHITOJTHEHUS apu(PMETHUECKUX IEHCTBUIA;

® -HEempaBWJIbHOE pelnieHue 3aauu (MPOIYCK JEHWCTBUM, HENPaBUJIBHBIN BBHIOOD
JEeWCTBUH, JIUIITHEE ICHCTBHE);

® -HEJIOBEJICHUE JI0 KOHIIA PEIICHUS 3a/1a4d UK TIPUMeEpa;

® -HEBBINOJHEHHOE 3aJ[aHuE.

K nezpyovim owtuokam oTHOCATCS:
-HEpAIIMOHAIBHBIC IPUEMbI BEIYUCIICHUI;
- HeTIpaBWJIbHAS ITOCTAaHOBKA BOIIPOCA K JICHCTBUIO NP PEIICHUH 33/1a4H;
-HEBEPHO C(HOPMYITUPOBAHHBIN OTBET 3a]1a4H,
-HEIIPaBUJIbHOE CITUCHhIBAaHUE JAHHBIX YHCEIl, 3HAKOB;
-HEeIOBEICHUE JI0 KOHIIA ITPe0oOpa30BaHUM.

[Ipu oueHke pabOT, BKIKOYAIOIIMX B Ce€OSl MPOBEPKY BBIYUCIUTEIBHBIX
HABBIKOB, CTABATCSA CJIECIYIOIINE OTMETKU:

“5§”- paboTa BBINOJHEHA 0€3011O0YHO;

“4”- B pabote nomnyueHsl 1 rpydast u 1-2 HerpyOble olmoOKu;

“3”- B pabote nomnyiieHsl 2-3 rpyobie win 3 u 6oJiee HErpyOble ONTUOKH;

“2”- ecnu B pabote nomnyuieHsl 4 U 6osiee rpyObIX OMMOOK

[Ipu omenke paboOT, COCTOSIIMX TOJBKO W3 3a/ad, CTaBITCS CIEAYIOIINE
OTMETKH:

“S§”- ecm 3a/1a4d pelieHbI 6€3 OMMOO0K;

“4”- ecnu gomnyieHsl 1-2 HerpyObie OmmoOKH;

“3”- ecnu gomymieHsl 1 rpy0as u 3-4 HerpyObie OIIMOKY;

“2”- ecnu gomnymieHo 2 u 0osee rpyObiX OmuOoK.

Y4utenb MOXKET nogvlcums ommemKky 32 OPUTHHAIBHBIA OTBET WJIM OPUTHHAJIBHOE
pelieHre, KOTOphle CBHUACTEIBCTBYIOT O BBICOKOM MaTEeMaTHUYECKOM Pa3BUTUHU
oOyyJaronierocs, a Tak ke 3a peuieHue 0oJiee CI0KHOM 3a/laud WM OTBETa Ha HauOoliee
TPYAHBINA BOTPOC, MPEITI0KEHHBIE CBEPX OOBIUHBIX 3aJaHUI.

OreHnBasi OTBET OOY4YarOIIErocs WIM MHCHbMEHHYIO KOHTPOJBHYIO padoTy,
YUUTENh JAET YCTHO KaueCTBEHHYIO XapaKTEPUCTUKY MX BBITIOJTHEHHS.
Oyenusanue peulenusi 0OHOU 3a0ayu, 00HO20 NpUMepa, omeema Ha 0OUH 80NPOC.
IT0 HEOOXOMUMO, T. K. IPU YCTHOM OTPOCE TIOUYTH BCET 1A JAETCs OJIMH BOIPOC,
y JOCKH, /1a 4aCTO U CaMOCTOATEIBHO B KJIACCE yUalllMeCs pelIaloT oHy 3a1ady. K Tomy xe
yYMEHHE OLICHUBATh PEIICHUE OJTHOM 3a/1a4 00JIer4aeT OLIEHKY KOMIUIEKCHOTO 3a/IaHusl.
Pemmenue 3a1aunt 0OOBIYHO COCTOUT U3 HECKOJILKUX IMANOE.
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a) OCMBICJICHHE YCJIOBHSI U II€JIN 33]1a4H;

0) BO3HUKHOBEHHE IJIaHA PEILICHHUS;

B) OCYIIIECTBIICHIEC HAMEUCHHOTO TIIaHA;

T') IpOBEpKa MOJTyUYEHHOTO pe3yIbTaTa.

OneHuBasi BBINIOJIHEHHYIO pa0OTy, €CTECTBEHHO YUUTHIBATH PE3YyJbTAThI
JIeSTEIIbHOCTH 00YYaIOIIETrocs Ha KaXI0M dTaIle; MPaBUIBHOCTh BRICKa3aHHOM HJIeH, TUTaHa
pEIICHNs, a TaK )K€ CTETICHb OCYIIECTBICHHS 3TOTO IJIaHa TPY BHICTABJICHUH OIEHKU HYKHO
CUMTATh pemalomuMU. T.0., TpU OIICHKE pEIICHHs 3aJa4d HEOOXOJAWMMO YYHUTHIBATH,
HACKOJIBKO MPaBUILHO OOYUAIOIIUICS MOHSII €€, BhICKa3al JU OH IUIOAOTBOPHYIO UJICIO U
KaK OCYIIECTBUJI HAMCUEHHBIN TUTAH PEIICHUS, KaKie HaBBIKM M YMEHHS IOKa3all, KaKkue
UCIIOJIb30BaJl 3HAHMSL.

[Ipn ycTHOM OTBETE MO TEOPETHUYECKOMY MAaTEpHATy PEIIAFOIINM SBIISETCS
YMEHHUE pacCyXaaTh, apryMEHTHPOBaTh, NMPUMCHATH paHEe W3YyUYCHHBIH MaTephal B
JI0Ka3aTeNIbCTBAaX, BUJIETh CBSI3M MEXKIY MOHATHUAMH, a TaK K€ YMETh TPaMOTHO U CTPOHHO
u3JlaraTh CBOM MBICTIH.
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