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IIpenmeTHble pe3yJIbTAThI OCBOEHHUSI Kypca MaTeMATHKH
IIpeomemHnule pe3ynbmamol MPEANIONATalOT CHOPMHUPOBAHHOCT:
1) npencraBiacHUi 0 HEOOXOIUMOCTH JIOKA3aTEIBCTB MTPH 00OCHOBAHUH MAaTEMAaTHUYCCKUX YTBEPKIACHHUI U POJIM aKCHOMATHKH B ITPOBEICHUHN JICTYKTHUB-
HBIX PacCyKJICHUH;
2) MOHATHWHOIO armapara o OCHOBHBIM pa3jieliaM Kypca MaTeMaTHKU; 3HAHUH OCHOBHBIX TeOpeM, OPMYJI U YMCHHUS X MPUMEHSTh; YMCHHUS TOKa3bI-
BaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIOCOOBI PELICHUS 3a/1ay;
3) yMeHHi MOEIMPOBATh PeabHBIC CUTYAIIMU, UCCICIOBATH MOCTPOCHHBIC MOJICNIH, HHTEPIPETUPOBATH MOJYYCHHBIN PE3yiIbTaT;
4) mpezcraBiieHH 00 OCHOBHBIX IMOHSTUSIX MaTEMAaTHUECKOTO aHAIM3a U MX CBOMCTBAX, BlIaJICHHE YMCHUEM XapaKTepHU30BaTh MOBeCHNE (PYHKIINHI, UC-
MI0JIb30BAHKE MOJYYEHHBIX 3HAHUH JIJIsl ONMCAHUS U aHaJIN3a peajbHbIX 3aBUCUMOCTEH;
5) BnajieHHe YMCHUSMH COCTABIICHHUS BEPOSTHOCTHBIX MOJICIICH MO YCIIOBHIO 33J[a4K U BHIYMCIICHHS BEPOSATHOCTH HACTYIUICHHS COOBITHI, B TOM YHUCJIC C
npuMeHeHueM (HopMysl KOMOMHATOPUKU M OCHOBHBIX TE€OPEM TEOPUU BEPOSTHOCTEN; UCCICTOBAHMS CIyYaHBIX BEIHUMH 10 UX PaCHpPeIeIICHUIO

6) copMHUPOBAaHHOCTH HABBIKOB YYACTHSI B PA3JIMYHBIX (hopMax OpraHU3aIMK y4eOHO-UCCIIEI0BATENbCKON H IPOSKTHOM IEATETFHOCTH (TBOPUYECKHE KOH-
KYpChl, HAy4HbIE 00I11€CTBa, HAyYHO-TIPAKTHYECKHE KOH(EPEHIINH, OJIMMITUAbI, HAIIMOHAIBHBIE 00pa30BaTeNbHbIE IPOTPAMMEI U Ipyrue Gopmbl)
7) K 0CO3HaHHOMY BBIOOPY NajbHEHIIero oOpa3oBaHus U MPOPECCHOHATBHON JACSITEILHOCTH.

HJ’IaHI/IpyeMLIe PE3yJbTAaThI U3YICHUSA yqeﬁnoro npeamMera
MartemaTuka: anreﬁpa H HAYaJIa MATEMATHYECCKOI0 aHAJIN3a, TeOMETPUA

ba3oBblil ypoBeHb
«IIpob1eMHO-(PYyHKIMOHAJIbHBIE Pe3yJIbTAThD)

Yri1y0/1eHHBIH YPOBEHb
«CucreMHO-TeopeTHYeCKHE Pe3yJIbTaThD)

Pa3nen |. BbIyCKHUK HAYYMTCSA I11. BoInyCKHUK MOJY4YHT Il. BoInyCKHHK HAYYMTCH IV. BbIyCKHMK NOJYYHUT
BO3MOKHOCTh HAYYHUTHCS BO3MOKHOCTH HAYYHTbHCS

Hean Jlng ucrionb3oBaHus B Jna pazeumus mvluiierus, Jlna ycnienmrHoro npoioikeHus | s obecneuenus

0CBOEHMA MTOBCETHEBHOM KU3HU U UCNONIL3068AHUS 8 NOBCEOHEBHOU | 00pa30BaHUs B03MOJICHOCIU YCNEUWHO20

npeamMera obecreyeHns: BO3MOXHOCTH JHCUSHU 0 CHELUATBHOCTSM, nPo0oaNCEHUS 0OPA30BANUSL NO

YCIIEIIHOTO MPOI0IKEHUS
o0pa3oBaHUs MO
CIICHHUaJIbHOCTAM, HE CBA3aHHBIM
C MIPHUKJIATHBIM HCITOJIb30BAaHHEM
MaTeMaTHUuKN

u obecneueHusi B03MOACHOCIU
VCHeuH020 NPOOOIHCEHUS]
00paszosanus no
CReYuanbHOCmAM, He
CBA3AHHBIM C NPUKTAOHBIM
UCNONb308AHUEM MAMEMAMUKU

CBA3aHHBIM C IMPUKJIAAHBIM
HCIIOJIBb30BaHHUECM MaTCMAaTHKHU

CREeYUATbHOCMAM, CEA3AHHbIM C
ocywecmesieHuem Hay4Hotl u
UCCIIe008AMENLCKOLL
desimenbHOCMU 8 001ACMU
MAMeMaMuK U CMENCHbIX
HayK

TpedoBanus K pe3yabTaram




Onemenmut
meopuu
MHOIICECME
u
Mamemamuu
ecKoil
J102UKU

[epupoBaTh Ha 6a30BOM
ypOBHe1 MOHATHUAMU: KOHEU-
HOE MHOKECTBO, JJIEMEHT
MHO’K€ECTBA, [I0JMHOKECTBO,
nepeceyeHne u 00beAMHCHHE
MHO’KECTB, YACIIOBbIE MHO-
’KECTBA HAa KOOPIAUHATHOU
IIPSIMOM, OTPE30K, MHTEPBAI;
eprpoBaTh Ha 6a30BOM ypOBHE
MOHATHUSIMU: YTBEPKICHUE,
OTpULIAHUE YTBEPKACHMUSI,
VCTUHHBIE U JIO)KHBIE YTBEP-
XKJCHUS, IPUUUHA, CIEACT-
BUE, YaCTHBIN cilyuyail o61ero
YTBEPKACHUS, KOHTPIPUMED;
XOJUTb [IepeceueHne u oobe-
JTUHEHHUE IBYX MHOECTB,
[IPEJCTaBICHHbIX Ipaduye-
CKM Ha YMCJIOBOM MPSAMON;
DOUTH HA YUCIIOBOM MPAMOM
MTOJIMHO’KECTBO YHCIIOBOTIO
MHO’KECTBA, 3aJJaHHOE TIPO-
CTEHIIMMU yCIIOBUSAMY;
CTIO3HABaTh JIO)KHBIE YTBEP-
KJICHHUS, OIIMOKHU B PACCykK-
JNEHUSX, B TOM YHCJIE C
HCIOJIb30BaHNEM KOHTPIIPU-
MEpOB.

106CEOHEBHOU JHCUSHU U NPU
usydenuu opyaux npeomMemos:
MCIOJIb30BaTh YHCIIOBBIC

Onepupoeamb2 NOHAMUAMU:
KOHEUHOe MHONCeCmeo, IleMeHm
MHOCecmaa, NOOMHOICECBO,
nepeceuenue U  00veOuHeHue
MHOCecms, Yucio6ble
MHOJCECmBA HA KOOPOUHAMHOU
npAMOU,  OMPe30K,  UHMepPBal,
NOYUHMEPBAN, NPOMENCYMOK C
8bIKOJIOMOL MOYKOU, epagpuyeckoe
npeocmasieHue  MHONCeCme Ha
KOOPOUHAMHOU NJIOCKOCTU,
onepuposams
ymeepaicoeHue, ompuyanue
Vmeepa#coeHus, ucmunHvie U
JIOJICHBIE YMBEPHCOCHUS, NPUYUHA,
creocmeue,  4acmHull  CIyual
obwezo VMEEPHCOeHUs,
KOHmpnpumep;

nposepsmb NPUHAONEHCHOCTb
NeMeHmMa MHONCECMBY,

HAX00UMb nepeceyeHue u
00vbeOUHeHUe MHOXMCECME, 6 MOM
yycine npeoCcmasieHHbIX
epaghuuecku Ha 4UCI080U NPAMOU
U HA KOOPOUHAMHOU NIOCKOCTU,
npoeoounv JoKazamenvHbvle
paccyxcoenuss 0asa  000CHOBAHUS
UCTMUHHOCIU YMBEPHCOEHUIL.

NOHAMUAMU.

106CEOHEeBHOU JHCUSHU U NPU
u3yueHuu opy2ux npeomemos.

UcnoJjib306aniob quciiosvle

CBobonHO OIIepPHPOBATH"
MOHSATHSMHU: KOHEUYHOE
MHOECTBO, JIIEMEHT
MHOXECTBa,  HOJMHOXKECTBO,

nepeceyeHure, OObEAUHEHUE U
Pa3HOCTb MHOXKECTB, YUCIIOBbIE
MHO>XECTBA Ha KOOPAMHATHOMN
IpsIMOM, OTpE30K, HHTEpBall,
MOJIYMHTEPBAJ, TPOMEKYTOK C
BBIKOJIOTOM TOUYKOH,
rpadguyueckoe  mpelCTaBICHHE
MHOKECTB Ha KOOPIAMHATHOM
IJIOCKOCTH;

3aJ1aBaTh MHO>KECTBa
MIEPEYUCIIEHUEM u
XapaKTEePUCTUUYECKUM
CBOICTBOM;

ONepUpPOBATH MMOHATHSIMH:
YTBEpPKICHUE, OTpHULIAHUE
YTBEPXKJICHUS, HUCTUHHBIE U
JIOJKHBIE YIBEPKACHUS,

MIpUYMHA, CJIEICTBHE, YAaCTHBIN
ciyyail oOIIero yTBEpXkAeHus,
KOHTpIIPUMED;

IPOBEPATh  IPUHAMIECKHOCTH
3JIEMEHTA MHOKECTBY;
HaXOIUTb  IIEpEeCeYeHUue U
00bEeTMHEHNE MHOXECTB, B TOM
4ucIe IIPEICTABJICHHBIX
rpadpuyeckd  Ha  YHCJIOBOM
psIMOM M Ha KOOPJAWHATHOMN
IIJIOCKOCTH;

ICIUdiCeHUe Pe3yibmamos

pazoena ll;

epuposams NOHAMuUEM onpede-

JIeHUsl, OCHOBHBIMU UOAMU ON-

peodeneHul, OCHOBHbIMU BUOAMU
meopem;

HUMamb cymob KOC8EHHO20

ooxazamenbCcmed;

epuUposams NOHAMUAMU CYEm-

HO20 U HECUEMHO20 MHOIICECT-

8a;

UMEHAMb Memoo0 Mamemamuye-
CKOU UHOYKYUU OJIs1 NPOBEOEHUs.
paccyscoenuti u 00Kasa-
MenbCme U npu peuenuu 3a-
oau.

1068CEOHEBHOU HCUZHU U NPU
u3yyeHuu Opyeux npeomemos:

HOL3068AMb MEOPEMUKO-
MHOIICECBEHHDILL A3bIK U A3bIK
Jlo2uKY OJisL ONUCAHUS Peaib-
HbIX NPOYECcos U siGNeHUll, npu
peuieHuu 3a0a4 opyaux yueo-
HbIX NPeOMemos

! 31ech U aee: pacIo3HABATE KOHKPETHBIE IPHMEPHI OBIIIX MOHATHIA [0 XapAKTEPHBIM IIPH3HAKAM, BBIIOIHAT JCHCTBUS B COOTBETCTBHHU C ONPEIEICHHEM H IPOCTEHIIIMI
CBOHCTBaMH NOHATHH, KOHKPETU3UPOBATH NPUMEPAMH OOLIHE TIOHATHSL.
% 31ech | Jajee; 3HATh ONPE/IC/ICHIE TOHATHS, YMETh IOSCHATH €ro CMBICI, YMETh HCIIOIb30BATh MOHATHE M €ro CBOMCTBA TPH MPOBEICHHH PACCYXK/ICHHI, PELICHHH 3a/1a4.
¥ 311ech 1 jjasee: 3HATH ONPE/ICIICHHE TIOHATHS, 3HATH ¥ yMETh 00OCHOBBIBATH CBOMCTBA (IPH3HAKH, €CJTH OHHM €CTh) TIOHSTHS, XapaKTepPH30BaTh CBA3H C APYTHMH MOHSTHSIMH,
MIPEICTaBIISS OAHO MMOHATHE KaK YacTh [EJIOCTHOTO KOMITIEKCAa, UCTIONb30BaTh MOHATHE U €r0 CBOIMCTBA IPU MPOBEICHUN PACCYKICHHUH, T0Ka3aTeIbCTB, PEIICHUH 3a1ad.




MHOKECTBa Ha | MHOJICECMEA HA KOOPOUHAMHOU | TIPOBOAUTH J0Ka3aTeJIbHbIE
KOOPAMHATHOM NPAMOW I | npaMou U HA  KOOPOUHAMHOU | PACCYKIACHUSL JUISL
OIHCAHUS pPEATBHBIX | nI0CKOCmU ons onucanus | 000CHOBaHHS UCTUHHOCTHU
MIPOLIECCOB U SBJICHUI; PeanbHbIX NPOYeCcco8 U s8NeHUl, YTBEPXKICHHH.
MIPOBOJIUTH JIOTUYECKHE | HPOBOOUMb O0oKkazameibHble 108CeOHeB8HO HCUSHU U NpU
pacCyXJIeHUsI B CHUTYALUSIX | pacCyxHcOenuss 6  CUmyayusx | uzyyeHuu opyeux npeomemos.:
MTOBCETHEBHOM JKU3HU NOBCEOHEeBHOU JHCUBHU, npuU | UCIOIB30BAThH YHCIIOBBIE
pewenuu  3a0a¥ U3 OpyeUX | MHOKECTBA HA KOOPIUHATHOMN
npeomemos NpsMOM W HA KOOPAWHATHOM
IUIOCKOCTH  JUI  ONHCaHUA
peabHBIX MIPOIIECCOB "
SIBJICHUI;
IPOBOJIUTH J0Ka3aTeIbHbBIC
paccyXkIeHUs B  CHTYyalHsIX
IIOBCEJHEBHOM  JKWU3HHU, IIPU
pelieHuu 3a7ad U3 JIPYrux
IPEIMETOB
Yucnha u [epupoBaTh Ha 6a30BOM 0600H0 onepuposams nouamuamu. | CBoOOIHO OIIEPHPOBATH |CTNUICEHUE Pe3YTbINAMOos
evipajricenus | ypoBHE MOHITUSMU: 1IEJI0€ yenoe yucno, 0enUMOCms Yucel, HOHSTHUSIMH: HarypainsHoe | pasoena ll;
YHUCII0, ACIIUMOCTD YUCET, 00bIKHOBEHHAs1 OpoOb, decsimuu- YHUCIIO, MHOX€ECTBO POOOHO ONepupo6ams 4ucioebi-
OOBIKHOBEHHAS IPOOb, IeCsi- | Has Opobb, payuoHAIbHOE YUCTO, HAaTypaJbHBIX YHCEI, LEJI0E | MU MHOMCECMEAMU npu peuie-
TUYHAs IpOOk, PAllMOHATILHOE | NPUOIUNCEHHOE 3HAYEeHUe YUCIA, 4HCIIO, MHOYECTBO  LEJBIX | HUU 3a0aU;

YHCII0, MPUOIMKEHHOE 3HAa-
YEHHE YMCIIA, YaCTh, 10JIA,
OTHOIIIEHHE, IPOIIEHT, MO-
BBIIICHNE U IIOHWKEHHE Ha
3aJJaHHOE€ YHCJIO MPOLIEHTOB,
MacIrao;

epupoBaTh Ha 0a30BOM YpOBHE
MOHATUSAMMU: JIoTapupM YuC-
J1a, TPUTOHOMETPHUYECKast OK-
PYKHOCTb, 'pagyCHasl Mepa
yria, BeIMYMHA yTia, 3a/1aH-
HOT'O TOYKOW Ha TPUTOHOMET-
PHUYECKON OKPYXKHOCTH, CH-
HYyC, KOCUHYC, TAHT€HC U KO-
TaHT'€HC YTJI0B, UMEIOLINX

yacms, 00711, OMHOUEHUE, NPO-
Yenm, noevluleHUe U NOHUICEHUE
HA 3A0AHHOE YUCIO NPOYEHMO8,
macwmao;

UB0OUMB NPUMEPDLL YUCE]l C 3A0AH-

HbIMU CBOUCMBAMU deﬂwwocmu;

epuUpoBams NOHAMUAMU. J102APUPM
yuca, mpuecoHOMempuiecKast OK-
PVACHOCb, PAOUAHHAS U 2PADYC-
Has mepa y2ia, 8eIuyuna yaud, 3a-

0aHHO20 MOYKOU HA MPUSOHO-
Mempu4eckou OKPYHCHOCMU, CU-
HYC, KOCUH)YC, MAH2EeHC U KOMAH-
2EHC Y2l108, UMEIOWUX NPOU3EO.Ib-
HYI0 8EIUYUHY, YUCIA € U T,

yncenl, OOBIKHOBEHHas IpoOb,
JecsATUYHAs TpoOb, CMEIIaHHOE
YHCIIO, paIlMOHaJIbHOE YHCIIO,

MHO>KECTBO palMOHAIBHBIX
4yHcel, HMppalOHAJIbHOE
YUCIIO, KOPEHb CTEMEeHH 1,
JEUCTBUTEIILHOE YuCIIOo,
MHOXECTBO  JIEUCTBHUTEIILHBIX
yHceln, reoMeTpuyecKas
WHTEPOpETaus HaTypajlbHbIX,
HETbIX, palMOHAIIbHBIX,
NeMCTBUTEIILHBIX YHCET;

MOHUMATh u 00BACHATH

Pa3HUILy MEXY MO3UIIMOHHON

n HGHOSI/IHHOHHOﬁ CHUCTEMaMH

HUMAMb NPUYUHBL U OCHOBHbIE
uoeu pacuuperust Yuci08bix
MHOMHCECME;

10emob OCHOBHBIMU NOHAMUAMU
meopuu 0euUMOCmuU npu peute-
HUU CIaHOapmusix 3a0a4

lemb 6a308ble NPeoCcmasieHust 0
MHOdICECMBE KOMNIIEKCHBIX YU-
cen;

DOOOHO BLINONHANMb MONCOECH-
8eHHble NPeodPa308anUsL MpU-
2OHOMEMPUYECKUX, 102apug)-
MUYECKUX, CMENEeHHbIX GblPA-
HCEHUIL,

10emsb opmynol OuHoma




IIPOU3BOJIbHYIO BEJIMUMHY;

MOJIHATH apuMeTuIecKre
JICACTBUSA C LIEJIBIMU U pa-
LMOHAJIbHBIMHU YHUCIIAMH;

MOJIHATH HECIIOKHBIE MPE00-
pa30BaHMs YHCIIOBBIX BbIpa-
JKEHUH, COJlepKAIIMX CTelle-
HU 4Hces, 1100 KOPHU U3 YH-
celt, Tu0o Jorapu(Mbl YHCET;

ABHHUBATh PAllUOHAJIbHBIC
qrclia MEXy COOOH;

€HUBAaTh U CPAaBHUBATh C

paloHaIbHBIMU YHCIAMU

3HAYEHMS 1IEJIbIX CTENEeHEMN
4yucell, KOpHEH HaTypallbHOM

CTETEeHHU U3 YHCell, Iorapud-

MOB 4YHKCeN B IPOCTHIX CIyda-

X

pOpakaTh TOUYKaMU Ha YUCIIO-

BOM MPSIMO# 1IETIbIE U pALKO-

HaJbHbBIC YHCIIA,;

pOpaxkaTh TOYKAMH Ha YUCIIO-
BOM MPSIMOM LETbIE CTENEHU
4ucell, KOPHU HaTypaJbHON
CTETEeHU U3 YHCell, JIorapud-
MBI YHCEJI B IIPOCTHIX CIIyda-
X,

HOJIHATH HECIIOKHBIE TPe00-
pa3oBaHUs IENBIX U IPOOHO-
panMoHaIbHBIX OYKBEHHBIX
BBIPAKECHMIA,

pa’kaTb B IPOCTEHMIINX CITyda-
SIX U3 PAaBEHCTBA OJIHY Iepe-
MEHHYIO Uepe3 IpYyTHeE;

YHUCIIATH B MIPOCTHIX CITydasx
3HA4YEHHUs YUCIIOBBIX U OYK-
BEHHBIX BBIPAKEHUM, OCYIIE-

NOJHAMb apughmemuyeckue oeticm-
8Usl, couemas yCmHvle U NUCbMeH-
Hble npuembvl, NPUMEHS NPU Heoo-
X0OUMOCMU 8bIYUCTUMETIbHBLE
ycmpoucmaea;

XOOUMb 3HAYEHUsl KOPHSL Ham) -
PANbHOU Cmenenu, cmenenu ¢ pa-
YUOHAILHbIM NOKA3amenem, 102a-
pugpma, ucnonv3ys npu Heobxoou-
MOCMU 8bIYUCTUMENbHbIE YCMPOLL-
cmea;

16b308aMbCSL OYEHKOU U NPUKUOKOU

npU NPAKMU4ecKux pacuemax,

06800UMb NO U38ECIHBIM DOPMYAAM

u npasuiam npeoobpazosarus OyK-

BEHHBIX BLIPANCEHUU, BKIIOYAIO-

WuUxX cmeneHu, KOpHU, 102apughmol

U mpucoHomempuyeckue QyHk-

yuu,;

XOOUMb 3HAYEHUS YUCTIOBbIX U

OYKBEHHbIX BbIPANCEHUL, OCYUe-

CMesis HeoOXoouUMble NOOCma-

HOBKU U Npeobpazoeanus,

us0bpaxdcamov cxemamudecku y2eoi,

BEIUYUHA KOMOPO20 BbIPANCEHA 8

epaodycax uiu paouanax,

UCNONIBL306AMb NPU PeUleHUlU 3a0ay

maodauyHbLe

3HaueHus
MPULOHOMEMPUYECKUX — DYHKYUL
Venos;

8bLINOIHAMbL ~ NEPeBo0  BeNUUUHDBL

yena u3  paouamHol Mepvi 8
2paodycHyo u 06pamHo.

106CEOHeBHOU JHCUHU U NPU
usyueHuu opyaux yueOHuLx
npeomemos:

3aIIMCH YHCEIT,
MEePEeBOIUTh YHCIAa U3 OJHOU
CHUCTEMBbI  3alMCH  (CHUCTEMBI
CUMCIIEHUS) B IPYTYIO;
IOKa3bIBaTh M HCIOJL30BATh
MPU3HAKHU JETUMOCTH CyMMBI U
MIPOU3BEICHUS npu
BBIIIOJIHEHWH BBIYMCICHUH U
pelIeHuN 3a/1ay;

BBINOJIHATH OKpYTJICHHE
paIMOHATBEHBIX 51
UPPALMOHATIBHBIX  YHCEN  C
3aJaHHON TOYHOCTHIO;
CpPaBHUBATh JCHCTBUTEILHBIC
YHUCIa pa3HbIMH CIIOCO0AMH;
YIIOPSI0YHBATH qJHucIa,
3aIMCaHHBIC B BHUJIE
OOBIKHOBEHHOI W JECATUYHOU
IpoOu, 4YHuCia, 3aluCaHHBIE C
HCIOJIL30BAHHEM
apupmMeTHyecKoro
KBaJIpAaTHOTO  KOpPHS,
CTENEHH OoJIbIIE 2;
Haxoaute HOJ wu HOK
pa3HBIMU criocodoamMu u
WCIIOJIb30BATh WX MPH PEIICHUH
3ajad4;

BBIIIOJIHATL  BBIYUCICHUS U
npeoOpa3oBaHusl  BBIPAKEHUH,
COJIep>KalINX JCHCTBUTEIbHBIC
Yucia, B TOM YHCJIE€ KOpPHU
HaTypaJIbHBIX CTENEHEH;
BBINIOJIHSTH CTaH/IapTHHIC
TOXJIECTBEHHBIE
npeoOpa3oBaHUs
TPUTOHOMETPHUECKHUX,
Jorapu(pMHUECKUX,

KOpHEH

Hvromona;

LUMeHsAmb NpU peueHul 3a0ay
meopemy 0 TUHeUHOM npeo-
cmaenenuu HOJJ;

UMeHAMb npU peuleHuy 3a0ay
Kumaiickyro meopemy 06 oc-
mamrax;,

LUMeHsAmb NpU peueHul 3a0ay
Manyio meopemy @epma;

emb 8bINONHAMb 3ANUCHL YUCIA 8
NO3UYUOHHOU cucmeme cyucie-
HUs;

UMeHAMb NpU peueHuu 3a0ay
meopemuKo-4uciosvle yHK-
Yuu: 4ucio u cymma oeaume-
net, pyukyuio diinepa;

UMeHAMb NpU peueHuu 3a0ay
yenuvle Opoou;

UMeHAmMb NPU peueHuu 3a0ay
MHO20UJIeHbl ¢ Oelicmeumelb-
HbIMU U Yeabimu Kodppuyuen-
mamu;

10emb NOHAMUAMU NPUBOOUMBILLL
U HENnPUBOOUMbBLU MHO2OUNIEH U
NPUMEHAMb UX NPU peuleHUuU
3a0ay;

UMeHsAmb NpU peueHul 3a0ay
OcHnosHyro meopemy aneedpol;

UMeHsAmb NpU peueHul 3a0ay
npocmetiuiue GyHKyuyu Kom-
NJIeKCHOU NePeMeHHOU KaK
2eomempuueckue npeoopaso-
8amusl




CTBJISAA HCOGXO,Z[I/IMLIC nona-
CTAaHOBKH M NMPe0oOpa3oBaHUs;
pOpakaTh CXEMaTUYECKHU YIoJ,
BEJIMYMHA KOTOPOTO BBIPAXKE-
Ha B rpajgycax;

CHUBATh 3HAKU CHHYCA,
KOCHHYCa, TAHT€HCa, KOTaH-
TeHCa KOHKPETHBIX YIJIOB.

108CEOHeBHOUL JHCUSHU U NPU
u3yyeHuu Opyaux y4eoHvlx
npeomemos:

MIOJTHSITh BBIYMCIICHUS TIPH
pelleHUH 3314 IPaKTHIe-
CKOT'0 XapakTepa,

MOJTHSATH MTPAKTUYECKHEC
pacueThbl ¢ UCIOIb30BAHUEM
pHU HEOOXOIMMOCTH CIIpa-
BOYHBIX MaTE€PHUAJIOB U BbI-
YHCIIUTEIbHBIX YCTPOKCTB;

DTHOCHUTH PEabHbIC BETHYH-

HBI, XapaKTePUCTUKU 00BEK-

TOB OKPY’KAOIIEr0 MUpPa ¢ UX

KOHKPETHBIMHU YHCIIOBBIMU

3HAYCHUSIMU,;

[10JIb30BaTh METOIbI OKPYTJIe-

HUS, TPUOJIMKCHUS U TIPH-

KHJIKU TIPU PEIICHUH MTPAKTH-

YeCcKHUX 3aJa4 IIOBCEJHEBHON

KHU3HH

NOIHAMb OelCBUsL C YUCTOBbIMU
OAHHBIMU NPU peLleHUU 3a0ay
NPAKMu4ecKoeo xapakmepa u 3a-
0ay u3 pa3iuuHbIx obiacmell 3Ha-
HULL, UCNONb3YSL NPU HEOOXO0OUMO-
Cmu CnpasouHvie Mamepuaibl u
sblUUCIUMENbHBIE YCIMPOUCNEA,

EHUeambv, CpA6HUBANTbL U UCNOIb30-

6antb npu peuleHuu npakmuiyecKux

3a0a4 Yucioevie 3HA4eHUsl peailb-

HblX 6€/1U4YUH, KOHKpenHble YUCI10-

8ble XapaKxmepucmuku 00vbeKmos
OKpYHCaIOUie2o Mupa

CTCIICHHBIX, HWPpPalluOHAIbHBIX
BBIPAYKECHU.

106CE0HEBHOU JHCUSHU U NPU
usyueHuu opyaux npeomMemos:

BBIIIOJIHATL U OOBACHATH
CpaBHEHME pe3yiIbTaTOB
BBIUUCICHUI MpU  pELICHUH
NPaKTUYECKUX 3aJ]a4, B TOM
4YHUCIIe PUOIMKEHHBIX
BBIUMCIICHUH, UCHONb3Ys

pas3HbIe CIIOCOOBI CPAaBHEHMIA;
3aIMChIBATH, CpaBHUBATh,
OKpYIJIATh YHUCIIOBBIC JAHHBIC
PCAIBbHBIX BCJIMYHUH C
UCIIOJIb30BaHUEM pa3HbIX
CHCTEM H3MEpEHHS;

CTaBIISITh U OLICHUBATh Pa3HBIMHU
croco0aMu YUCIIOBBIE BbIpa-
YKCHUS IPU PEIICHUU MPAKTH-
YeCKHX 3a/1a4 U 3a7a4 U3 JIpy-
I'MX Y4eOHBIX ITPEIMETOB
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[1aTh MMOKa3aTelbHbIC YpaBHE-
uus, Buga a>°=d (rge d
MOJKHO TIPEJICTaBUTH B BHJIC
CTEIEeHU C OCHOBAHUEM @) U
IIPOCTEUIIINE HEPABEHCTBA
Bugaa <d (rme d MoxHO
MPEACTaBUTH B BUJIE CTEIICHU
C OCHOBaHHUEM a);.

MBOJUTH HECKOJIBKO IPUMEPOB
KOpPHEH mpOCTEHIIEro Tpuro-
HOMETPHUYECKOTO YPaBHEHUS
BHJIa: Sin X =@, COSX =a, tg
X =4, ctg X = a, roe a — Tab-
JUYHOE 3HAYEHHUE COOTBETCT-
BYIOILIEH TPUTOHOMETPHUYE-
CKOM (yHKIIHH.

106CEOHEBHOU JHCUSHU U NPU
usydenuu opyaux npeomemos:

COCTaBJIATh U pelaTh
YpaBHEHUS U CUCTEMBI
YPaBHEHUN IIpH  PELICHUU
HECJIOKHBIX  IIPAKTUYECKUX
3a1a4

10/16b3068AMb MEMOObl peuleHUs
VpaeHeHuil: npugeoenue K Uy
«npouseedeHue pagHo HYII0» Ul
«HacmHoe pasHo HY0», 3aMeHa
nepemeHHbIX;

110/1b3068AMb MEMOO UHMEPBATIO8
0/11 peulenus HepaseHcma,

UCNoOIb308amb epaguyeckutl
Memoo 0Nl NMPUOIUINCEHHO20
peuieHus VypasHeHull u
HepaseHcma;

uzobpasxicamo Ha
MPUSOHOMEMPULECKOU
OKPYIHCHOCIMU MHOIICECTNBO
peuieHuti npocmenuux

MPUSOHOMEMPUYECKUX VPABHEHUT
U HepageHcms;

BLINOJIHAMb omoop KOpHel
VpasHeHuii unu pewiernuu
HepaseHcme 6 COOMBEemCmeuu ¢
OONOIHUMENbHBIMU  YCTIOBUAMU U
02paHu4eHUAMU.

106CEOHEeBHOU HCUSHU U NPU
usyueHuu opyaux y4eoHvlx
npeomemos:

COCMasnsime u pewams
VPABHeHUsl, cucmemvl YPasHeHUll u
HepaseHcmea npu peulenuu 3a0ay
Opyaux yueOHblX npeoMemos,
UCNONb306AMb  YPAGHEHUs U
HepaseHcmea OJisl NOCMPOeHUs U
uccie008aHus npocmeuux
MamemamuyecKux Mmooeretl
PeanbHbIX cumyayuii unu
NPUKIAOHBIX 34044,

ymemb UHmMepnpemuposams

paBHOCHIILHBIE Ha MHOXECTBE,
PaBHOCHUJIbHBIE
npeoOpa3oBaHus YpaBHCHU;
peuiarthb pasHble BU/IBI
YpaBHEHUU U HEPABEHCTB U UX
CUCTeM, B  TOM  4YHUCJE
HEKOTOpbIC YpaBHEHUS 3-ii U 4-

i CTCTICHEH, IpoOHO-
panroHaIbHbIC u
HUppaLUOHAIIBHBIE,

OBJIAJIETh OCHOBHBIMU THUIIAMH
MIOKa3aTeJIbHbIX,
Jorapu(pMUUECKHX,
UPPALMOHAIBHBIX, CTEIEHHbBIX
YpaBHCHUH W HEPABEHCTB U
CTaHJAAPTHBIMU METOJIaMHU X
pelieHuit ¥ IPUMEHSTh UX MpU
pELIeHUH 3a/1ay4;

MPUMEHATh Teopemy besy k
PELICHUIO YPaBHEHUIA;
IIPUMEHATH TeopeMy Buera s

peICHUA HCKOTOPBIX
YPAaBHEHUII  CTENEHU  BBIIIE
BTOPOW;

NOHMMATh CMBICI TEOpPEM O
PaBHOCUIIBHBIX u
HCPaBHOCUJIbHBIX

npeoOpa3oBaHUsAX YypaBHEHHM
U YMETh UX JIOKa3bIBATh;
BIAJIeTh METOAAMHU pEIICHUS
YpaBHEHMH, HEPABEHCTB U HX
CUCTEM, YMEeTb  BBIOMpaTh
METOZ peneHus U
000CHOBBIBaTh CBOW BBIOOD;
UCIOJIb30BATh METOJ
UHTEPBAIOB  JUIl  pEIICHUs
HEpPaBeHCTB, B TOM YHUCIE

VpasHeHul U HepageHCms,
MPUSOHOMEMPUYECKUX
VPABHEeHUUl U HEpaseHCms, Ux
cucmem,

Cc80000HO pewlams cucmembl
JIUHEUIHbIX YPABHEHU,

pewiams ~ OCHOBHblE  MUNbL
VPABHeHUll U HepaBeHCms8 C
napamempamu,

npuUMeHsms — Npu  peueHuu
3a0ay Hepagencmsa Kowu —
bynaxoeckozo, bepuynnu,
umMemsv  npeocmasieHue - o
HepaseHcmeax MexHCoy
CpeoHUMU CTNeNneHHbIMU




NOYYEeHHbLU npu peuwenuu
VDABHEHUs, — HepaAGeHCmed  Ulu
cucmemvl pe3yibmam, OYeHUusambo
€20 npasoonooodue 8 KoHmexkcme
3A0aHHOU PeanbHOU CUMYayuu Uil
NPUKIAOHOU 3A0a4u

IpOOHO-paMOHALHBIX u
BKJTIOYAIOIIUX B cedst
HppalroOHAIbHBIC BIPAKCHHUS,
pemarhb anreOpanyecKue
yYpaBHCHHS U HEPABEHCTBA M UX
CHCTEMBl ~ C  IapameTpamu
anre0panvdecKuM u
rpadu4ecKiM METO/IaMHU;
BJIAJIETh Pa3HBIMH METOJIAMH
JI0Ka3aTeIbCTBa HEPABCHCTB;
peliaTh YpaBHEHHUS B IICIIBIX
qHCiax;

u300paxkaTh MHOXECTBA Ha
TUTOCKOCTH, 3a/1aBacMble
YpaBHCHHSIMU, HEPABCHCTBAMU
U MX CHCTEMaMHU;

CBOOOJTHO UCIIO0JIb30BaTh
TOXKICCTBEHHbBIE
npeoOpazoBaHus MU pelIeHun
ypaBHCHHI u CHCTEM
YpaBHEHUH

108CE€0HEBHOU HCUSHU U NPU
uzyyeHuu Opyeux npeomemos:
COCTaBJIATh " pemaThb
yYpaBHEHHS, HEPaBEHCTBA, WX
CHCTEMBl NpU PpEIICHUU 3a/1ad
JPYTUX y4eOHBIX TPEMETOB;
BBITTOJIHATh OLIEHKY
MPaBJONOA00US  PE3yJIbTaTOB,
MOJTy4aeMbIX TPH  pPEHICHUH
Pa3IUYHbIX ypaBHEHHUH,
HEpaBEHCTB U MX CUCTEM IIpH
pereHnH 3aja4 JIPYTHX
y4eOHBIX MPEIMETOB;
COCTaBIISATh u pemarb

YpaBHCHHUA W HCPABCHCTBA C




rapaMeTrpamMu IIpU pELICHUU

3a1a4 TIPYTUX y4eOHBIX
MPEIMETOB;
COCTaBIISITh ypaBHEHHE,

HEPaBEHCTBO WJIM UX CHUCTEMY,
ONMCHIBAIOIINE peanbHyo
CUTYallMI0 WM NPUKIAJHYIO
3ajauy, WHTEPHPETUPOBATH
MOJIyYCHHbBIE PE3YIIbTAThI;

WCIIOJIb30BaTh  ITPOTPAMMHBIE
cpencraa npu peleHnmn
OT/I€TIbHBIX KJIacCOB
YpaBHEHUHN U HEPABEHCTB

Dyukyuu

[eprpOBaTh Ha 6a30BOM
YPOBHE NOHATHUSMMU: 3aBUCHU-
MOCTb BEJIMYHH, PYHKIIHS,
apryMeHT U 3HaueHue QyHK-
1[1H, 00JIaCTh ONpeAeIeHUS U
MHOYECTBO 3HauUeHUH QyHK-
UM, TpaduK 3aBUCHIMOCTH,
rpaduk QyHKINU, HYIU
(GyHKINHU, TPOMEXKYTKH 3Ha-
KOTIOCTOSTHCTBA, BO3PAaCTaHHE
Ha YUCIIOBOM IPOMEKYTKE,
yObIBaHUE Ha YHCIIOBOM
IPOMEXYTKe, HauOoJbIIee 1
HaMMEHbIIIee 3HAYCHUE
(GYHKIIMU Ha YHCIIOBOM IPO-
MEXYTKe, IepHOTnIecKast
GbyHKLUS, TIEPHOS;

eprpoBaTh Ha 0a30BOM ypOBHE
MOHATHUSIMU: TIpsIMast U 00-
paTHasi IpOIOPINOHATHHOCTD
JTUHEWHas, KBaJpaTU4IHas,
Jorapumuyueckas U rmoxkasa-
TeNnbHask GYHKLIUHU, TPUTOHO-

MeTpuyeckrue QyHKIUU;

lepuposams NOHAMUAMU. 3ABUCU-
MOCMb GeUYUH, (DYHKYUs, apey-
Menm u 3Havenue QyHKyuu, 0o-
J1acmb ONpeoeneHuUst U MHOICECH -
80 3HaAYeHUll YyHKYUU, epapux
3asucumocmu, epagux GyHkyuu,
HYU OYHKYUU, NPOMENCYMKU 3HA-
KONOCMOSIHCMEBA, 803pACMAaHUue Ha
YUCTI0BOM NPOMEdCYMKe, YOblea-
HUe HA YUCTIOB0M NPOMENCYMKe,
Haubobulee u HauMeHbULee 3HA-
yeHue hyHKyuu Ha 4ucio8om npo-
MedicymKe, nepuoouteckas QhyH-
yus, nepuoo, YemHas u HeuemHas
dyHryuu;

epUpoBams NOHAMUAMU: NPAMAS U
06pamuast NPONOPYUOHATLHOCTD,
JIUHENHAs, Keaopamuitas, 102a-
pugmuyeckasn u NOKA3amenbHasl
@yHKYUU, MpucoHoMempuyecKue
dyHryuu;

onpeodensims 3Havenue QyHKyuu no
3HAYEHUIO apaymenma npu
DA3IUYHLIX ~ Cnocobax — 3a0anusl

[a7IeTh TOHATUSIMU: 3aBHCUMOCTD
BEJINYMH, QYHKIHS, apIyMEHT
U 3Ha4YCHHUE (DYHKIUH, 00JIaCTh
OIpeIeJIEHUs] 1 MHOKECTBO
3HaYeHUH QYHKIUH, rpaduk
3aBUCHUMOCTH, rpaduK GyHK-
UK, HYTH (QYHKIHH, TIPOMeE-
KYTKH 3HAKOIIOCTOSTHCTBA,
BO3pacTaHHE Ha YHCIOBOM
MIPOMEXYTKE, yObIBAaHNE HA YH-
CJIOBOM NIPOMEXYTKE, Hau-
Oosblliee 1 HAaMMEHbIIee 3Ha-
YyeHue PYHKLIUU Ha YHCIOBOM
MIPOMEKYTKE, TIEPUOTIECKast
(GyHKIMA, TIEpUO/], YETHAS U
HedeTHast QyHKINH; yMETh
HOPUMEHSTH 3TH MOHATUS PU
pelleHNH 3a1ad;

A7IeTh IOHATUEM CTETICHHAs
(GyHKIUS; CTPOUTH €€ IrpaduK U
yYMETh IPUMEHATh CBOWCTBA
CTENeHHON (YHKIINH MIPH pe-
LICHUH 33/1a4;

AZICTh IIOHATUAMMU 110KA3aTCIIb-

ICIMUdCeHUe pe3yibmamos
paszoena II;

10emb NOHAMUEM ACUMNIMOMbL U
YyMemb e20 NPUMeHsms npu
peuwieHuu 3a0a4;

UMEHAMb MemOoObl peuleHUs:
npocmeniuux ouppepenyuans-
HbIX YPABHEHUL Nep8o2o U
8MOP0O20 NOPSAOKO8




CTI03HABATh rPaUKU dIIEMEH-
TapHBIX PYHKIUI: TPSIMOM U
00paTHOM MPOMOPIIOHATb-
HOCTH, JIMHEWHOM, KBajpa-
TUYHOM, JIoTapu(PpMUIECcKOr U
MOKa3aTeIbHOU (PYHKITHH,
TPUTOHOMETPUUYECKHUX (PYHK-
LM,

DTHOCUTH TpapuKH JIeMeH-

TapHBIX (PYHKIUI: TPSIMON U

00paTHOM MPOMOPIIHOHATb-

HOCTH, JTUHEWHOM, KBaipa-

TUYHOM, JTOTapuPpMHUIECKON

MoKa3areabHOU (QYHKIUH,

TPUTOHOMETPHUYECKUX (PYHK-

1uuit ¢ popmyaamu, KOTOPHI-

MU OHH 3a/1aHbI;

XOJIUTh O TpaduKy mpudIn-

KEHHO 3HaYCHHS (DYHKIIMH B

3aJlaHHBIX TOYKaX;

penensTh 1o rpaguKy CBOUCT-

Ba GYHKUIMU (HYIH, TPOMe-

KYTKH 3HAKOIIOCTOSTHCTBA,

MIPOMEKYTKH MOHOTOHHOCTH,

HanOOJbIIINE M HANMEHBIITHE

3HAYEHUS U T.I1.);

DOUTH ICKU3 rpaduka QpyHK-

LIUH, YIOBJIETBOPSIOIIEH

MIPUBEICHHOMY Ha0OPy yCII0-

BUH (MIPOMEXYTKH BO3pacTa-

Hus / yObIBaHMsI, 3HAUEHUE

(GyHKIMU B 33/1aHHON TOYKE,

TOYKH IKCTPEMYMOB H T.II.).

106CEOHEBHOU HCUSHU U NPU
uzyyeHuu Opyeux npeomemos:
penensaTh no rpadpukam

dyHryuu;
cmpoums
dynryuii;
ucvieamov no epaguxy u 8 npo-
cmetuux CLyyasx no gopmyine
noseoenue u ceoUCmea QyHKyuil,
Haxooums no epapuxy gyukyuu
Haubobuue U HauMeHbUlUe 3HA-
YeHust;

\poums IcKu3 epagpuxa hynxyuu,
y0oe81emeopsouell nNpusedeHHOMY
HAbopy YCA08Ull (NPOMeENCYMKU
803pacmanus/yovieanus, 3Ha4eHue
@DyHKYUU 8 3A0AHHOU MOUKe, MOY-
KU 9KCMPEMYyMO8, ACUMNIMOMbI,
HYAU YyHKyuu u m.o.);

wamov ypasHeHusi, npocmeniuiue
cucmembl YpagHeHUll, UCNOIb3YSL
ceoticmea yHKyuil u ux epagu-
K08.

epaguku  U3y4eHHbIX

108C€0HEB8HOU IHCUZHU U NPU
usyueHuu opyaux y4eoHvlx

npeomemos:

onpeodensms no  epaguxam u
ucnoivzoeams 0Nl peuleHus
NPUKIAOHLIX — 3A0a4  CBOUCMBA
PEanbHbIX npoyeccos u
3aeucumocmell  (Hauboavuue U
HauMeHbuiUue 3HaYeHus,
NPOMENCYMKU — 803DACMAHUSL U

Yovieanus GyHKYUU, NPOMEAHCYMKU
3HAKONOCMOAHCMEA, ACUMNIMOMDbL,
nepuoo u m.n.);
UHmMepnpemuposams CeoUCmed 8
KOHmeKcme KOHKDEMHO1L
NPAKMUYECKOU CUMYayu;

Has QYHKIUS, SKCIIOHEHTA;
CTPOUTH UX TPaQUKH U YMETh
IIPUMEHATHh CBOWCTBA I0OKa3a-
TEeJIbHOM (DYHKLIMU IIpU peliie-
HUY 3a/1a4;
a7IeTh OHATUEM JIorapupmMuye-
cKasi QyHKLUS; CTPOUTH €€
rpaduK ¥ yMETb IPUMEHSTh
CBOWCTBA JIOTapU(HPMUIECKOI
(GyHKIMU TpU pEIIeHUN 3a/1a4;
A7IeTh OHATHUSIMH TPUTOHOMET-
puueckue QyHKIMH; CTPOUTD
uX rpaduKu ¥ yMETh TIpUMe-
HSTb CBOIMCTBA TPUTOHOMETPH-
4eCKUX (PYHKUIUH MPU peIICHUH
3ajay;
a/IeTh MIOHATUEM O0OpaTHas
(GyHKLMSA; OPUMEHSTH 3TO MO-
HSTHE NIPU PELICHUH 337134,
MMEHSTh IIPU PELICHUH 3a/1a4
CBOICTBa (DYHKIIMIA: YETHOCTH,
HEepUOIUYHOCTh, OpAaHUYEH-
HOCTB;
MMEHSTh IIPU PELICHUH 3a/1a4
npeoOpa3oBaHus rpauKoB
GbyHKIH;
AZIeTh TIOHATHSMH YHCIIOBas
II0CJIEI0BATENIbHOCTD, apudMe-
THUYECKasi 1 TeOMETpUIecKast
nporpeccus;
MMEHSITh TIPY PEIICHUH 3a/1a4
CBOWCTBA U MPU3HAKU apupme-
THUYECKON U TEOMETPUUYECKOMN
IIPOTPECCUN.
106CE0HEBHOU JHCU3HU U NPU
uzyyeHuu opyaux y4eoHvlx
npeomemos:




CBOMCTBA PEAJIbHBIX IIPOLIEC-
COB ¥ 3aBHCHMOCTEH (HaHU-
0O0JIbIIINE U HANMEHBIITUE
3HAYEHUSs, MPOMEKYTKH BO3-
pacTtaHus ¥ yObIBaHUS, IIPO-
MEXYTKH 3HAKOTIOCTOSIHCTBA
U T.IL);

TEepIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM Mpak-
TUYECKOM CUTYyalluu

onpeoensamo
npocmetiviue

no epaghuxam
xapaxmepucmuxu
NepuoouyecKux  npoyeccos 8
buonozuy, IKOHOMUKe, My3biKe,
paouocssizu u Op. (amniumyod,
nepuoo u m.n.)

OlpeneNaTh Mo rpadukaM Hu
UCIOJb30BATh IS pEIICHUs
NPUKIAJHBIX 3a]a4 CBOMCTBa
peabHBIX MIPOIIECCOB "
3aBUCUMOCTEHN (HaAuOOJBIITHE U
HaUMEHBIIIHNE 3HAYEHUS,
IPOMEXYTKH BO3pacTaHUs MU
yObIBaHUS byHKIUY,
IPOMEXYTKU
3HAKOMOCTOSIHCTBA,
aCHMIITOTBI, TOYKH Ieperuoa,
HNEepUOA U T.I1.);
UHTEPIPETUPOBATh CBOWCTBA B
KOHTEKCTE KOHKPETHOH
IIPAKTUYECKON CUTYALMH;.

penenaTh no rpadgukam mpo-
CTEHIINE XaPAKTEPUCTHUKH I1e-
PHOAMYECKHUX IPOLIECCOB B
OMOJI0rUH, SKOHOMUKE, MYy3bI-
K€, paJMOCBS3U U Jp. (aMIUIH-
TyJla, IEpUOJ U T.I1.)

Inemenmul
mamemamu
uecKozo
ananusza

[eprpoBaTh Ha 6a30BOM
YpOBHE NOHATUSMHU: ITPOU3-
BOJIHAsl (YHKLIUHU B TOUKE,
KacarenbHas K rpaguky
(byHKLINH, TPOU3BOAHAS
byHKIMH;

PENEeNTh 3HAaUE€HUE TIPOU3-
BOJAHON (YHKIIMH B TOUKE 10
1300pakeHUI0 KacaTelbHOM K
rpaduKy, NpOBECHHOM B
9TOU TOUKE;

[IaTh HECJIOXKHbBIE 3a]Ja41 Ha
IIPUMEHEHUE CBSA3H MEXKIY
MIPOMEXYTKAMU MOHOTOHHO-
CTH U TOYKaMH dKCTpEMYyMa
(GYHKIUH, C OTHON CTOPOHBI,

lepuposams NOHAMUAMU. NPOU3-
600HAs1 PYHKYUU 8 MOUKe, Kaca-
menbHas K 2paguxy @yHkyuu,
npouU3B0OHASE (DYHKYUU,

YUCTIAMb NPOUIBOOHYI0 OOHOUJIEHA,
MHO20UeHA, KBAOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYULL
BbIYUCTAMD npouU3600Hble
NEMEHMAPHBIX ~ DYHKYULL U UX
KOMOUHayul, UCNONb3YS
CNpaBoOYHbIE MAMEPUATILL,
uccnedosamv 8  NPOCMEUUIUX
Cyuasnx dyuxyuu Ha
MOHOMOHHOCHIY, HAXo00umby
Haubonvwue U HauMeHbvulue
3HaYeHuss  QYHKYul,  CMpoumy

[aZIeTh OHATHEM OECKOHEYHO
yObIBarol1asi reoMeTpuyecKas
nporpeccust 1 yMeTb npume-
HSTB €T0 NIPU PEIICHUH 3a/1aY;

MMEHSTD JJIs pelIeHus 3a/1a4

TEOPHIO MPEJIENIOB;

A7IeTh NOHATUSIMH OECKOHEYHO

00JbI1IME U OECKOHEYHO MaJlble

YHCIIOBbIE MTOCIIEI0BATEIbHO-

CTH U YMETh CpaBHUBATh Oec-

KOHEYHO 0oJibIne u 6ecKo-

HEYHO MaJIble MMOCIIeI0BaTEIb-

HOCTH;

AZICTh TIOHSATUSMHE: TTPOU3BOTHAS

(GyHKIMU B TOUKE, IPOU3BO/I-

Hasi QYHKIUY;

Jocmuocenue  pezynbmamos
paszoena Il;

c60600HO énaoemo
CMAaHOApmMHbIM annapamom
MamemMamuyecko20  aHaIu3A

OJisl GbIYUCTICHUSI NPOU3BOOHBIX
@dyHKYUU 00HOU nepemeHHOU;
c60000HO

NPUMEHSAMb
annapam  mMamemamuiecKoeo
ananuza O UCCIe008AHUS
@yHryui u nocmpoeHus.
epaguxos, 6 mom  uucie

UCCe008aHUS HA BLINYKIOCb,
onepuposamu NOHAMuUEM
nepeooopasHoli yHkyuu O
peutenus 3a0ay;




Y TIPOMEXXYTKaMHU 3HAKOIIO-
CTOSIHCTBA U HYJISIMH TPOM3-
BOJHOM ITON (PYHKIIHH — C
JIPYrOi.

1068CEOHEBHOU HCUSHU U NPU
uzyueHuu opyeux npeomemos:

b3ysich rpadukamMu, CpaBHU-
BaTh CKOPOCTH BO3paCTaHUS
(pocta, OBBIIICHHUS], YBEIIH-
YEHUS U T.I1.) WU CKOPOCTHU
yObIBaHUS (MaeHUs, CHIXKE-
HUS, YMEHBIIICHUS | T.I1.) BE-
JUYHH B pealIbHBIX MPOIEeC-
cax;

DTHOCHUTH TpaUKu peaTbHbIX
MPOLECCOB M 3aBUCUMOCTEM C
WX OMUCAHUIMH, BKIIOYALO-
IIUMH XapaKTEPUCTUKU CKO-
pocT u3MeHeHHUsI (ObICTPBII
POCT, TUTABHOE TIOHUKCHHE U
T.1L.);

[10J1b30BaTh rpauKu peanb-
HBIX TIPOIECCOB IS PEIIeHUs
HECJIOXKHBIX MPUKJIIAHBIX 3a-
Ja4, B TOM YHCIIE ONpeaenss
o rpaduKy CKOPOCTh XOa
mpoiecca

epaghuxu MHO20471€H08 u
npocmenuux PAYUOHATbHBIX
QyHKyull ¢ UCNOBL30BAHUEM
annapama Mamemamuyecko2o
ananusza.

1068CEOHEBHOU HCUSHU U NPU
usyueHuu opyaux y4eOHulx
npeomemos:

lamo NPUKIAOHble 3a0ayu U3
ouonozuu, husuKy, XUMuu, IKOHO-
MUKU U OpY2UX npeomMemos, Cési-
3aHHble C UCCTIe008aHUEM XAPAK-
MEPUCTNUK PeaTbHbIX NPOUECCO8,
HAX0J4COeHUemM HauboIbuux u
HAUMEHbUUX 3HAYEHUL, CKOPOCmU
U YCKOpEeHUs U M.N.;
Mepnpemuposanms NoJLyYeHHbLE
pe3ynvmamol

BBIYHCIIATH MIPOU3BOIHBIC
ANIEMEHTApHBIX (YHKIUH U UX
KOMOWHAIIHI;

ucCIenoBaTh  (PYHKIMH  HA
MOHOTOHHOCTB ¥ 3KCTPEMYMBEI;

CTPOUTH Tpa(UKH ¥ IPUMEHSATH
K pelICHHIO 33724, B TOM YHUCJIC

C MapaMeTpom;

BJIQJIETh MOHATUEM
KacareybHasl K rpaduxy
(GYHKIMA B yMETh MPHUMEHSTH
€ro MPH PEeIICHUH 3a71ay;
BJIAJICTh HOHSATUSIMHU
nepBooOpa3Has byHKIHS,
OINPEIETICHHBIN UHTETPAI,
PUMEHSTh TEOpeMy

Herorona—JleitOanma u  ee
CJIEACTBHUS JJIsS PELICHUS 3a/1a4.

108CEOHEBHOU HCUSHU U NPU
usyyeHuu opyaux y4eoHvlx
npeomemos:
pelaTh MPUKIaIHbIC 33a4U U3

Oouosnoruu, (QUIUKUA, XHUMUU,
9KOHOMUKH u JPYTUX
IpEeIMETOB,  CBSI3aHHBIE  C
HCCICIOBaHUEM
XapaKTePUCTHK MPOIECCOB;
WHTEPIPETHPOBATH

TTOJTYYEHHBIE PE3YJIbTaThI

061a0emby OCHOBHBIMU
cgedeHusAMU 00  uHmezpaie
Hviomona—Jletibnuya u eco
npocmeuuux nPUMeHeHUsx,
onepupoeamv 8 CMAaHOAPMHHIX
CUMyayusx npoU3600HbIMU
BbICULUX NOPAOKOB;

ymems NPUMEHAMb npu
peweHuu  3a0a4  C80UCMEa
HenpepuLEHbIX DYHKYULL

ymemb npUMeHAMb npu
peweHuu  3a0ay  meopemul
Beuepwmpacca;

ymembs BbINOIHAMb
NPUOUIICEHHbIE  BbIYUCTEHUS
(Memoovl peuleHus ypasHeHull,
BbIYUCTICHUSL ~ ONPEOeNeHHO20
unmezpana),

ymembs npUMeHsAmb
npUnodCeHue NPoU380OHOU U
OnpedeNeHHoz0 uHmepanla K
peuieHuro 3a0au
eCmecmeo3HaHUsL,

enadems NOHAMUAMU MOPASL
nPOU3B00HAs, BbINYKIOCHD
epaguxka @dyHkyuu u ymems
uccneoosamsv  QyHKYurO  Ha
BbINYKIOCHIDb

Cmamucmu
Ka u meopus
6epoAmHocC
meit, 102UKa
u
KomoOunamo
puKa

[eprpoBaTh Ha 6a30BOM
YPOBHE OCHOBHBIMHU OITHCA-
TeIbHBIMU XapaKTEePUCTUKA-
MU YHCJIOBOTO Habopa: cpe-
Hee apu(mMeTnieckoe, Me-
JIriaHa, HanOoIbIIee U Hau-

MCHBIICC 3HAUYCHUA,

Hmemo npeocmasieHue 0
OUCKDEemHbIX U HeNnpepbl8HbIX
CYYAUHBIX BeUYUUHAX u
pacnpeoeneHusx, 0
He3a8uUcuMocmu CYYAUHbIX
BENIUYUH,

umemsn npeocmasierue 0

[epHpPOBATh OCHOBHBIMH OIHCA-
TCJIBHBIMU XapPaKTCPUCTHKaAMU
YHCIIOBOTO HAOOPa, MOHATHEM
reHepajibHast COBOKYITHOCTb U
BBIOOPKOI1 U3 Hee;

ONEepUpPOBATH MOHATUSIMH::

qacToTa n BCPOATHOCTDH

ICIUMCeHUe pe3yibmamos
pazoena ll;

lemsb npedcmasiieHue 0 YeH-
MPAbHOU NPEOesbHOLL meope-
me;

lemb npedcmasierue o0 8bl00-

POUYHOM KO3 puyuenme Kop-




epupoBaTh Ha OA30BOM YPOBHE
MOHATHSIMH: 4aCTOTa U BEPO-
ATHOCTB COOBITHSI, CITydai-
HBIH BBIOOD, OIIBITHI C PABHO-
BO3MOYXHBIMU JIEMEHTAPHBI-
MH COOBITUSIMU;

BBIUUCIIATH BEPOSTHOCTH
cOOBITHI HA OCHOBE IOJICUETA
YHCJIa HCXOIO0B.

1068CEOHEBHOU HCUSHU U NPU
usydenuu opyaux npeomemos:
E€HUBATh U CPAaBHUBATH B
MIPOCTBIX CIIYYasiXx BEPOSTHO-
CTH COOBITHH B peaIbHON
KU3HU;

TaTh, COMIOCTABJIATh, CPABHU-
BaTh, MHTEPIIPETUPOBATH B
MPOCTHIX CIIy4asx peajbHbIe
JaHHbBIE, PECTABIICHHBIC B
BU/JIE TaOJIHII, TUarpamm,
rpadukos

MAMeMamuyeckom ONCUOAHUU U
oucnepcuu Ciy4aHblx GeIUYUH,
umems npeocmaeieHue 0
HOPpMANbHOM — pAcnpeoeneHuu U
npumepax HOPMAIbHO
pacnpeoeneHHbIX CAYYAUHbIX
BENUYUH,

HUMamb cymo 3aKOHA 6OTbUUX
yucen u 6b10OPOUHO20 MEMOOd U3-
MepeHUs 6eposamHocmel,

emb npedcmasiieHue 00 YCi08HOU
8EPOAMHOCMU U O NOJIHOLL 8epPO-
SAMHOCMU, NPUMEHSAMb UX 8 peule-
HUU 3a0ay;

emv npeoCmagieHue 0 GANCHLIX
4ACMHbBIX 8UOAX pacnpeoeseHull U
NPUMEHSAMb UX 6 PeUleHUU 3a0ay,

umems npeocmasieHue 0
KOppenayuu CIy4atiHulX 6eIudut, o
JUHEUHOU pezpeccuul.

108CEOHEBHOU HCUZHU U NPU
u3y4eHuu opy2ux npeomemos.
BLINUCAAMb  UIU  OYEHUBAMDb
8ePOSIMHOCMU cobvimuti 8
PEanbHOU HCUSHU,
8b10Upams NOOX00sAWUe Memobl

npeocmasieHus U 0opabomku
OAHHbBIX;
yMemb  peulamv  HeClONCHble

3a0a4u  Ha npumerHerue 3aKoHa
bonbuux wucen 8 coyuojiocuu,

cmpaxosanuu, 30pasoOXpaHeHull,
obecneuenuu bezonacrHocmu
Hacelenuss 8 UPe3BbIHALHbIX
CUMYayusx

coOBITHS, cyMMa u
MPOU3BEJICHUE BEPOATHOCTEM,
BBIUYUCIIATH BEPOATHOCTH

COOBITHI Ha OCHOBE IIOJCYETA
YHClIa KCXOOB;

BJIAJIETh OCHOBHBIMH
HOHIATHSIMH KOMOWHATOPHUKH W

yMETh HX MNPUMEHATh TPH
pElIeHNH 3a]1aY;
UMETh  TOpeACTaBIeHHE 00
OCHOBax TEOPHUH
BEPOSTHOCTEH;
UMETh  TIPEACTaBICHUE O

JUCKPETHBIX MW HCIIPCPBIBHBIX

CIyYallHBIX  BEJIMYMHAX H
pacnpeneneHusXx, 0
HE3aBUCUMOCTHU CIIy4aiHbIX
BEJINYMH;

UMETh IIPE/ICTABIICHHE 0
MaTEMaTUYECKOM OXKUJAHUUA U
JUCIIEPCUHI CIIy4alHbIX
BEJINYUH;

UMETh [IPE/ICTABIICHUE 0

COBMECTHBIX paCIpeleIICHUIX
CIIyYaHBIX BEJIUYMH;

[IOHUMATh CyTh 3aK0Ha
OO0JIBIINX YHUCET u
BBIOOPOYHOTO METOo/a

WU3MEPEHUSI BEPOSITHOCTEN;
HUMETh IIPE/ICTABIICHHE 0
HOPMaJIbHOM pacHpenciieHun U
puMepax HOPMAaJIbHO
paclpeeNieHHbIX — CIIy4alHbIX
BEJINYMH;

HUMETh IIPE/ICTABIICHHE 0
KOppENSIUN CITy4alHBIX
BEJIMYMH.

penrayuu u TUHetHol pecpec-
cuu;

lemb npedcmasgierue 0 cmamu-
CMU4ecKux 2unome3ax u npo-
8epKe cmamucmuieckol 2uno-
mesbl, 0 CMamucmuKe Kpume-
PUsl U ee YypoGHe 3HAUUMOCTU,

lemb npedcmasiienue o Cés3u
IMAUPUYECKUX U meopemuye-
CKUX pacnpeoenenull;

lemb npeocmasieHue 0 KOOUpo-
8aHUU, OBOUUHOU 3aNUCU, 080-
UYHOM Oepege;

10emb OCHOBHBIMU NOHAMUIMU
meopuu epagos (epag, sepuiu-
Ha, pebpo, cmenerb 6ePuLLHbL,
nymo 8 epaghe) u ymems npu-
MEHSIMb UX NPU peuteHul 3a-
oau;

lemb npedcmasierue 0 0epesbsx
U ymemsv npumMeHsms npu pe-
WeHUU 3a0ay;

10emb NOHAMUEM C8A3HOCb U
YyMemb NPUMEHSIMb KOMNOHEH-
Mbl CEA3HOCMU NPU peuteHul
3a0ay;

emb ocywecmsisims nymu no
pebpam, 06x00vl pebep u ep-
wun epaga;

lemsb npedcmasiienue 00 dnepo-
B0M U 2AMUTLMOHOBOM NYMU,
umems npedcmasienue o
MPYOHOCMU 3A0aYU HAXOHCOe-
HUSL 2AMUTILINOHOB8A NYMU;
61a0emsv NOHAMUSAMU KOHEYHbLE
U CuemHvle MHONCECMBA U
yMemb uUX NpuMeHAmb npu




106CEOHEBHOU HCUSHU U NPU
usyueHuu opyaux npeomemos.
BBIYUCIISITh WM OLICHUBATh

BEPOATHOCTH  COOBITUH B
pEabHOM )KU3HU;
BbIOMpATH METO/IbI

HOAXOJISIIIET0  MPEACTaBICHHS
1 00pabOTKH JaHHBIX

peutenuu 3a0ay;

yMems  NPUMEHAMb  Memoo
Mamemamuyeckou UHOYKYuu,
yMemv  NpUMEeHsMb  NPUHYUN
Hupuxne npu pewenuu 3a0ay

Texcmoewie
3a0auu

H1aTh HECJIIOXKHBIC TCKCTOBBIC
3aJlauM pa3HbIX TUIIOB;
aHAJIN3UPOBATh yCII0BUE
3a/1a4u, IPU HEOOXOIUMOCTH
CTPOUTH JJii €€ pelleHus
MaTEeMaTHYECKYI0 MOJIENb;
MOHUMATh M HCIIOJIb30BATh

JUISL peleHus 3aa4u
nHpOpMAIIHIO,
IIPEICTABICHHYI0O B BUJIC
TEKCTOBOM M  CHMBOJIBHOU
3alucy,  cxeM,  Ta0iwil,
JarpaMmm, rpaduKoB,
PHUCYHKOB;

JNENCTBOBATh 110 AJITOPUTMY,
coZiepKalieMycsi B yCIOBUHU
3aJauy;

WCTIOJNB30BaTh  JIOTHYECKUE
paccyXIeHHus TIpH PEIICHUN
3aJauy;

pabotath C W3OBITOYHBIMU
YCIIOBHSIMH, BBIOMpAst U3 BCel
uHpopManuy, JTaHHBIE,
HEOOXOJIUMBIE JJISl pelIeHUs
3aJ1auu;

OCYILIECTBJISATh  HECJIOKHBIN
nepedop BO3MOYKHBIX

peleHuii, BbIOMpas M3 HUX

Pewamv 3a0auu pazneix munos, 8
MOM Yucie 3a0a4iu HOBbIULEHHOU
mpyoHOCmu,

8bIOUPAMb ONMUMANLHBIL MEMOo0
pewieHuss 3a0adu, paccmMampusds
Pa3IUYHbLEe MEMOObl;

cmpoums  MOOelb  peuleHus
3a0auu, npoeoouns
0oxazamebHvle PACCYHCOCHUS,
pewams  3a0auu, mpeodyouue
nepebopa 8apuanmos, npoeepKu
YCosutl, 8blO0pa ONMUMATLHO2O
pe3ynrbmama

AHATUBUPOBATD u
UHMEPNPEeMUPO8ams pe3yibmamol
8 KOHmMeKcme YClo8us 3a0ayl,
sblOUpams pewerus, He
npomugopedaujue KOHMeKcmy;,
nepesooums npu peuleHuu 3a0aqu
ungopmayuro uz 00HouU Gopmsl 6
opyeyro, UCNoNb3Ys npu
Heobxooumocmu cxemul,
mabauysl, epaguxu, ouazpammol;

10BCEOHEGHOU JHCUZHU U NPU
usyueHuU opyaux npeomemos:
pewams npakmuyeckue 3a0aqu u

3a0ayu uz Opyeux npeomemos

Pemars pasHbIE 3a1a4u
MOBBILLIEHHOW TPYAHOCTH;
aHaJIM3UPOBATH yCIIOBUE
3a/1a4u, BBIOMpATh
ONTHUMAJIBHBI METOJ PELICHUS
3a/1a4u, paccMartpuBas
pa3IMYHbIE METOMBI,

CTPOUTH  MOJENIb  PELICHUS
3a/1a4u, MIPOBOJIUTH

JIOKa3aTelbHbIe PACCYXKICHUS
NIPY PEUICHUU 3a/1a4H;

pemarh 3amauyu, TpeOyromme
nepedopa BApUAHTOB,
IOPOBEPKHU  YCIOBHUH, BBIOOpa
ONITUMAIILHOTO PE3YNIbTaTa,
aHAIM3UPOBATh u
UHTEPIPETUPOBATH
MOJlyYeHHbIE  pEIIeHHWs B
KOHTEKCTE YCJIOBUS 3aJayH,
BBIOMpATh peuieHus, HE
MPOTHBOpEYAIE KOHTEKCTY;
MEPEBOJIUTL  MPU  PCEIICHHUH
3a1au UHGOPMAIIHIO U3 OJTHON
dbopMBl 3amHMcu B JPYTYIO,
WCTIONB3YS pH
HEOOXOAUMOCTHU CXEMBI,
TaOJINLIBI, rpaduku,

AuarpaMMbl.

ICIMUdCeHUe pe3yibmamos
paszoena ll




ONTUMAJIBHOE I10 KPUTEPHUSIM,

chopMyIUPOBAHHBIM B 108CEOHEBHOU HCUSHU U NPU
yCIIOBUH; u3yyeHuu Opyeux npeomemos:
aHaAJIM3UPOBATh u pelarh MpakTUYECKue 3a/adyu
UHTEPIPETUPOBATH W 33J1a4d U3 JPYTUX MPeIMETOB

MOJyYeHHbIE  pelIeHus B

KOHTEKCTE YCJIOBUS 3aJlauH,

BBIOMpAaTh  pELIeHHs,  He

IIPOTHBOpEYAIE KOHTEKCTY;

[IaTh 33/1a4H HA pacyeT

CTOMMOCTH IOKYIIOK, YCIYT,

MOE3JI0K M T.IL.;

[1aTh HECJIOXKHbIC 3a/1a4H,

CBSI3aHHBIE C JIOJIEBBIM Yy4a-

CTHEM BO BJaJileHUH (HUpMOii,

PEINPUATHEM, HEIBUKUMO-

CTbIO;

[IaTh 33/1a49H HA TIPOCTHIC

IIPOLIEHTHI (CUCTEMBI CKUOK,

KOMICCHH) U Ha BEIYMCIICHUE

CJIO’KHBIX TPOLIEHTOB B pa3-

JIMYHBIX CXEMax BKJIAJI0B,

KPEIUTOB U UIOTEK;

[IaTh MPAKTHYECKUE 3a/1a4H,
TpeOyrole HCIOIb30BaHUS
OTPHIIATEIILHBIX YUCEI: Ha
oIpeJieJIeHUe TeMIepaTypsbl,
Ha ONpeIeNICHHE TOJIOKECHHS
Ha BpeMeHHOM ocH (10 Ha-
1€ 3pbl ¥ Moce), Ha IBU-
KEHHUE JICHE)KHBIX CPE/ICTB
(mpuxoja/pacxon), Ha onpeje-
JIEHUE TIIyOUHBI/BBICOTHI U
T.IL.;

[10JIb30BaTh MMOHATHE MACIITa-
0a 1151 HaXOXKACHUS PacCTosi-
HUH U JJIMH Ha KapTax, Iia-




HaX MECTHOCTH, IIJIaHaX I10-
MEIIICHUH, BBIKPOUKAX, IPU
paboTe Ha KOMIIBIOTEPE H T.II.
1068CEOHEBHOU HCUSHU U NPU
uzyueHuu opyeux npeomemos:
peuarh HECJIOKHbIE
MIPaKTUYECKHE 3ajauu,
BO3HUKAKOIHUE B CUTyalUAX
MTOBCETHEBHOM JKU3HU

T'eomempus

[epupoBaTh Ha 6a30BOM
YPOBHE NOHATUSAMU: TOUKA,
npsimasi, JI0CKOCTh B IIPO-
CTpaHCTBE, MapajuIeIbHOCTD
Y TIEPICHIUKYISIPHOCTD TPSI-
MBIX U IUIOCKOCTEH;

CIIO3HaBaTh OCHOBHBIE BU/IbI
MHOT'OI'PaHHHUKOB (IpU3Ma,
MUPaMUIA, TPSIMOYTOJIbHBIN
napajuienenumnesn, Kyo);

DOpaxxaTh n3ydaemble PUTypHI
OT PYKH U C IPUMEHEHUEM
MIPOCTHIX YEPTEIKHBIX HHCT-
PYMEHTOB;

MaTh (BBIHOCHBIE) TUIOCKHE
4EepTEXKU U3 PUCYHKOB IIPO-
CTBIX 00BbEMHBIX (pUTyp: BUT
CBepXY, cOOKY, CHU3Y;

BIeKaTh MH(POPMALIHIO O
IIPOCTPAHCTBEHHBIX T€OMET-
pudeckux ¢urypax, npes-
CTaBJICHHYIO Ha YepTekax u
PUCYHKAX;

uMeHATh TeopeMy [lugaropa
TIPH BBIYUCIICHUH DJIEMEHTOB
CTepeOMEeTpUIECKUX (PUryp;

XOJIUTh 00BEMBI U TIIOIIAIN
IIOBEPXHOCTEU MPOCTEUIINX

lepuposams NOHAMUAMU. MOYKA,
npsAmMas, RI0CKOCMb 8 NPOCMPAH-
cmee, napaiieibHOCMy U NepneH-
OUKYISIPHOCb NPIAMBIX U NILOCKO-
cmeli;

UMeHsmb 0/ peueHus 3a0ay
eeomempuieckue paxmul, eciu
VCIL0BUSL NPUMEHEHUsL 3A0AHDbL 8
a6HOU hopme;

amov 3a0a4u Ha HAX0HCOeHUe
2eomMempuieckux 8euduH no 0o-
Pazyam unu anieopummam,

namo (8bIHOCHbLE) NIOCKUE Yepme-
JHCU U3 PUCYHKOB 00beMHBIX hu-
2yp, 8 MOM YUCIe PUCOBAMb GUO
cepxy, cOOKy, cmpoums cewenus
MHO202PAHHUKOB,

BIEKAMb, UHMEPNPEmupo8ams u
npeobpazoevleams UHGOPMAYUIo 0
2eomempudeckux gueypax, npeo-
CMABIEHHYIO HA YepmedHcax,

UMeHAMb 2eomempuieckue hakmol
07151 peuleHus 3a0a4, 8 MOM Yucie
NPeononazaruux HeckOIbKo a-
208 peueHusl;

UCbI8AMb 83AUMHOE PACNONONCEHUE
NPAMBIX U NIOCKOCMEl 8 NPOo-
cmpancmee;

Biagers reOMETPUYECKUMU
HNOHATUSAMM  TPU  pEIIEeHUH
3a1a4y " IPOBEICHUHT
MaTeMaTHYeCKUX
pacCyXJIeHHH;
CaMOCTOSITENILHO
(GbopMyIMpOBaTh ONpEACICHUS
re€OMETPUUYECKUX dburyp,
BBIJIBUT'aTh TUIIOTE3bl O HOBBIX
CBOMCTBax u [IpU3HaKax
reoMeTpuuecKkux  ¢uryp
000CHOBBIBATh W
ompoBepratb UX, 0000IaTh
WA KOHKPETU3UPOBATh
pe3yibTaThl Ha HOBBIX KJIaccax
¢buryp, MPOBOJUTH B
HECIIOKHBIX ciryyasix
kinaccupukanuo  Guryp 1o
Pa3JINYHBIM OCHOBAHUSIM;
HCCIIEeI0BaTh YEepPTEKHU,

BKJIOYass KOMOUMHAIMKU QUryp,
U3BJIEKaTh, WHTEPIPETUPOBATH
u peoOpa3oBbIBAThH
uH(pOpMaIHIO,

MIPE/ICTaBICHHYIO HA YePTEKax;
pemarb 3a71auu
TEOMETPUUECKOTO CONEpIKAHMS,
B TOM 4YHCIE B CHUTyalusx,

HUmemsv  npeocmasnenue 06
AKCUOMAMUYECKOM Memooe;
enaoems noHAmueMm
2eomempuyecKue mecma moyex
6 mpocmpamcmee U - ymems
APUMEHAMb UX OISl pPeeHUs.
3a0ay;

ymembs NPUMEHAMb ons
pewieHuss  3a0a4  C80UCmea
NIOCKUX U OBYZPAHHBIX Y2ilo8,
MpexepanHozo yaia, meopemvl
KOCUHYCO8 U  CUHYCO8 OISl
MpexepanHozo yeid,

enadems nOHsIMuem
nepneHOUKYIsPHOe ceueHue
ApU3MbL U yMemsb NpUMeHAMb
€20 npu peweHuu 3a0ay,
umemsv  mpeocmasgieHue O
080UCMBEHHOCU  NPABUTLHBIX
MHO20ZPAHHUK OB,

enaoemsv NOHAMUAMU
YeHmpanbHoe U NapaieibHoe
NPOeKmMuposanue u npUMeHsImy
UX npu NOCMpoeHuu cedeHull

MHO202PAHHUKOS Memooom
npoexKyull;
umemv  npedcmasieHue 0

paseepmKke MHOCOSpAHRHUKA U




MHOTOT'PaHHHUKOB C TIpUMe-
HEeHHUEeM (GopMy,

CTI03HAaBaTh OCHOBHBIEC BUIBI
TeJ BpaleHus (KOHyc, -
TUHAp, cdepa u map);

XOIUTh 00BEMBI U IIOIAAH
IIOBEPXHOCTEH MPOCTEUIINX
MHOTI'OI'PaHHHUKOB U Te€J Bpa-
IICHUs C IpUMEHeHneM (op-
MyJI.

106CeOHeBHO IHCUHU U npu

usydenuu opyaux npeomemos:

DTHOCUTB a0CTpPaKTHBIE
reOMEeTPUUYECKUE IOHSTUS U
(bakThl C pealbHbIMU JKU3-
HEHHBIMU OOBEKTaMU U CH-
TyalusIMH;

[10JIb30BaTh CBOMCTBA MPO-
CTPaHCTBEHHBIX T'€OMETpUYE-
CKUX QUTyp AJIs pelieHus
TUIOBBIX 3a7a4 IPaKTHYe-
CKOTO COJIepXKaHUS;

DTHOCHUTD IIJIOLAAH ITOBEPXHO-
CTeH Tea OAMHAKOBOU (POPMBI
Pa3IMYHOTO pa3Mepa;

DTHOCUTBH OOBEMBI COCYIOB
OJIMHaKOBOH (popMBbI pa3nuy-
HOT'O pa3Mepa;

E€HHBaTh (hOpMY IMPABUIBHOTO
MHOTOTpaHHHUKA MOCJE CIU-
JIOB, CPEe30B M T.II. (ompene-
JISTH KOJIMYECTBO BEPILIHH,
pebep u rpaHeit MOITy4eHHBIX
MHOTOTPaHHUKOB)

PMYIUPOBAMb CEOUCMBA U NPUSHA-
Ku Queyp;

Kazvleame ceomempuyiecKue ym-
6epaicOeHUs,

n0emv CMaHOapmHoll Kiaccugura-
yuel nPoCMpPaHCmMeeHHbIX Queyp
(nupamuowl, npuzmvl, napaieie-
nuneowt);

Xooums 00vembl U NAOWAOU No-
BEPXHOCEl 2e0MEMPUYECKUX el
¢ npumeHeruem Qopmyi,;

YUCTAMb PACCMOSIHUSL U YeTibl 8
npocmpancmse.

108CEOHEBHOU HCUSHU U NPU
usyueHuu opyaux npeomMemos:

10/1b306AMb CEOUCEA 2eOMeMPU-
yeckux ¢uzyp 0ns pewtenus: 3a0ay
NPAKMU4ecKo2o xapakxmepa u 3a-
oay u3 opyeux ooiacmetl 3HAHU

KOTJa alTOPUTM pEIICHHs He
clenyeT SBHO U3 YCIIOBHA,
BBINIOJTHATh HEOOXOIUMBIC IS
pereHus 3a7a4u
JOTIOJTHUTEIIbHBIC TOCTPOCHUS,
MICCIIEIOBATh BO3MOXXHOCTh
MIPUMEHECHHS TEOPEM B (OpMYIT
IUISL peILICHHUS 33/1a4;

ymers  (opmynupoBaTh U
JIOKa3bIBaTh ~ T'€OMETPHUCCKHE
YTBEPXKIICHHS;
BJIAJICTh
CTEPEOMETPUH:
napaJulesIeIHIIe/I,
TETpa’Ip;

UMETh  NpeAcTaBleHus 00
aKCHOMaxX CTEPEOMETPUH U
CIIEICTBUAX W3 HUX U YMETh
IPUMCHATh WX MpPU PEIICHUU
3ajay;

yMEThb  CTPOUTH  CCUCHHUS
MHOTOTPaHHHKOB C
UCIIONIb30BAHUEM  Pa3IMYHBIX

HOHATHSAMH
npusma,
nupamua,

METOJ0B, B TOM YHUCJIC nu
METO/Ia CIEI0B;
HAMETH npe/cTaBIeHNE 0

CKpPELIMBAIOIINXCA NPSIMBIX B
IIPOCTPAHCTBE u YMETb
HaxOJWUTh YroJI U PacCTOSTHUE
MEXy HUMY;

MPUMEHSITh TEOPEMBI 0
MapajuIeIbHOCTH  MPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE
IIpY PELICHNH 3a/1a4;

YMETh IPUMEHSTh
napasiesbHOe
MIPOEKTHUPOBAHHE s

Kpamuauiuem nymu Ha
NOBEPXHOCU MHO2OSPAHHUKA,
umemsv  npeocmasgieHue O
KOHUYECKUX CedeHUsx;

umemsv  npeocmasgieHue - O
KACArOWUxcst cpepax u
KOMOUHAyUU men 6pawjeHus: u
yMemb  NPUMEHSMb UX Npu
peutenuu 3a0ay;

NPUMEHAMb — NpU  peuleHuu
3a0ay gopmyny paccmosuus
Om MoUKU 00 NIOCKOCMU,
6nadems pasHbIMU CHOCOOAMU
3a0aHUsL NPAMOU YPAGHEHUAMU
U ymemv NPUMEHSMb  NpU
peuweHuu 3a0a4;

NPUMEHSAMb — NpU  peuleHuu
3a0a4 U O00KA3amenbCcmee
meopem GeKmMOpHblU Memoo U
Memoo Koopouxnam,

umMemsv  npeocmasierue 00
aKcuomax obvema, npUMeHsIms
dopmynsi 06vemos
APAMOY20IbHO2O

napannieienuneoqa, npuMvl U
nupamuovl, mempa’opa npu
peutenuu 3a0ay;

NpUMeHAmMb — meopemvl 00
OmHOUWleHUsX ~ 00beMo8  npu
peutenuu 3a0ay;

npuMeHsmv — uHmezpan Ol
BbIUUCTICHUS 06vemos u

nogepxHocmel mei 6paweHus,
BbIYUCTEHUS niowaou
cghepuueckozo nosca u obvema
wWaposoeo cuosi;

umMemv  NpeOCmasiieHue o




n3zo0pakeHus Gpuryp;

yMeTh HPUMEHSTH
HEPICHIUKYISIPHOCTH MPSAMOIt
U IUIOCKOCTH TIPU pCIICHHU
3aj1a4;

BJIAJIETh HOHSTUSIMU
OpPTOTrOHAJILHOE

IIPOEKTUPOBAHNE, HAKIOHHbBIE
U HUX [POEKIUH, yMETh
IPUMEHATh TEOpEMy O Tpex
NEepIEHUKYIISIpax npu
pELIEHUN 3aay4;

BIIAJCTh HOHSTUSIMU

paccTosiHue MEXIy (Qurypamu

B IPOCTpaHCTBE,  OOIWUi
HEePIEeHANKYJIISIP IBYX
CKPEUIMBAOIINXCA TPSIMBIX H
yMETh TPUMEHSATh HX IpHU

peuieHny 3a1ay;
BJIAJIETh IIOHITUEM YTOJI MEXAY
IPSIMOM U TUIOCKOCTBIO U YMETh
MPUMEHSTh €r0 MPH PELICHUH
3az1ay;

BJIAJIETh HNOHITUSIMU
JBYTPAaHHBIN YTOJI, YIOJI MEXKIY
IIJIOCKOCTSMU,
MEPIEHUKYISIPHBIE TNIOCKOCTH
U yMETb NPUMEHATH MX IpHU
penieHuu 3a1ay;

BJIAJETh MOHATHAMH TIPU3MA,
napajuieJienunes U NpuMEHSTh
CBOWCTBAa  Mapajuleienuena
IIpH pELICHNUH 33]1a4;
BJIAJIETh
MIPSIMOYTOJIBHBIN
napajuiejienunes U NpuMEHSTh
€ro IpHU PEIICHNH 3a/1a4;

IIOHATUEM

OBUNICEHUAX 8 npocmpancmee.

napauiilejibHom nepenoce,
Cummempuu OmHoOCuUmellbHoO
njiockocmu, ueHmpaﬂbHoﬁ
CumMmempuu, noeopome
OmHocumeslbHoO npﬂMOﬁ,

BUHMOBOL CUMMEMPULU, YMEMb
NPUMEHAMb UX NpU  peuleHul
3a0ay;

umemv  nmpedcmasieHue 0
niowaou OpPMO2OHANILHOU
npoeKyuU;

umemv  npedcmasieHue 0

MpexepaHHoOM U MHO20SPAHHOM
yene u NpUMEHAmb C80UCmed
NIOCKUX Y2108 MHO202PAHHO20
yena npu peweHuu 3a0ay;

umemsv  npeoCmasieHuss - o
npeobpazosanuu nooobus,
2omomemuu u ymems

APUMEHAMb UX NpU  peuleHuu
3a0ay;

yMemb pewiams 3a0a4u  Ha
naoCKocmu memooamu
cmepeomempui;

yMemb  NpUMeHams  opmyvl
00beM08 npu peueHuy 3a0ay




BIIQ/ICTh MOHATUSAMH MHPAMUJIA,
BUIBI TUPAMUJ, DJIEMEHTHI
MpaBWIbHON  NUPAMUIBl U
YMETh MPUMEHATh WX TpH
pElIeHNH 3a]1aY;

UMETh  NPEACTaBICHUE O
Teopeme Duiepa, MpaBUIbHBIX
MHOTOTpaHHUKAX;

BJIQJIETh TOHSATHEM IUIOIIAH
MOBEPXHOCTEH
MHOTOTPAaHHUKOB M  yMETh
MPUMEHSTh €r0 MPH PElICHUH
3aad;

BJAQJIeTh  MOHATHSMHM  Tela
BpaiieHuss (UUIUHAP, KOHYC,
map u cdepa), UX CEUEHUS U
yMETh MPUMEHSATh WX MpH
pelIeHIH 3a/1a4;

BJIJIETh MOHITUSIMH
KacarejabHbIe psiMbIe u
TUIOCKOCTH U YMETh NTPUMEHSTh
W3 MIPH pelIeHUH 3a]1aY;

UMETh  TIPEACTABICHUS O
BIIMCAaHHBIX W  ONHCAHHBIX
chepax U yMeTh MPUMEHSTh HX
MIPH PELICHUH 3a7ad;

BJIQ/IETh TOHATUSAMU OOBEM,
00BEMBI MHOTOTPAHHUKOB, Tel
BpalleHUsT W TPUMEHSITh WX
MIpH pEIICHUH 3a]1aY;

UMETh  TPEACTaBICHHE O
pa3BepTKe NUIMHIPA U KOHYCA,
IO IH MOBEPXHOCTH
MWIMHApPA W KOHYCa, YMETh
MPUMEHITh HX MPH PEHICHUH
3a1aq;

UMETh  TPEACTABICHHE O




wiomaan chepsl U yMeTb
MPUMEHATh €r0 IpPU PEILICHUU
3ajaq;

yMeThb peliaTh 3aJaud  Ha
KOMOWHAIIMY MHOTOTPaHHHUKOB
U TEJl BpaIlCHUS;

UMETh  IpPEACTaBI€HUE O
noJo0MM B IPOCTPAHCTBE MU
yMETh pemaTh 3aJaud  Ha
OTHOILIECHHE 00bEMOB u
IJI0Iaen IIOBEPXHOCTEN
no1I00HBIX (uryp.
106CE0HEBHOU JICU3HU U NPU
u3yyeHuu Opyeux npeomemos:
COCTaBIISITh C UCIIOJIb30BAaHUEM
CBOWCTB reOMEeTPUYECKUX
¢buryp MaTeMaTH4ECKUE
MOJENU Ui pelleHHs 3ajaad
NPaKTUYECKOTO XapakTepa H

3aJa4 u3 CMCKHBIX
JUCIHUIIIINH, HUCCICI0BATH
ITOJIYYCHHBIC MOACIH u

MHTEPIPETUPOBATH PE3YJILTAT

Bexkmoput u
Koopounam
bl 6
npocmpanc
mee

OmnepupoBarb Ha 0a30BOM
YPOBHE MOHATHEM JACKapTOBBI
KOOpPJMHATHI B IPOCTPAHCTBE;

HaXO0/UTh KOOP/AMHAThI
BEpPILIHH KyOa "
MPSIMOYTOJIBHOTO
napaiesnenumnena

Onepuposamu NOHAMUAMU
0exapmogul KOOpOUHAamul 8
npocmpancmee, 6eKmop, MoOYb
BEKMOpA, PABEHCMBO BEKMOPO8,

KOOpOUHamul  8eKmopa, V2ol
MedcOoy  8eKmopamu, — CKausipHoe
npouseeoenue 8EKMopos,

KOJLIUHeapHble 8eKMOopbl,
HAX00Ums  PACCMOosHUe  MeHCOy
08YMsl MOYKAMU, CYMM) 8EKMOPO8
u npousgedeHue GeKmopa Ha
YUCNO, Y20l MedHCOY BeKmOopaMu,
ckanapHoe npousseoetue,
PAcCKIaovbieams eKmop no 08yM

Brnagerp MOHATHSMH BEKTOPHI
U UX KOOPJMHATHI;

YMETh BBITIOJHATH OIEpaIuu
HaJl BEKTOpaMHu;

UCII0JIb30BaTh CKaJISIpHOE
MPOU3BEJICHUE BEKTOPOB MpPHU
peleHun 3a1ay;

MIPUMEHSATh yYpaBHEHUE
IIJIOCKOCTH, bopmyny
paccTosiHus MEXAY TOYKaMH,
yYpaBHEHHUE cdepsl npu

pelieHun 3a1ay;
MPUMEHATh BEKTOPbI U METO[

KOOpAWHAT B MNPOCTPAHCTBC

ICMUdICEeHUe pe3yibmanios

pazoena ll;

Haxoo0ums 00vem
napanieienuneoa u
mempal’opa, 3A0AHHbIX
KOOPOUHAMAMU CEOUX GEPUIUH,
3a0asamvo nPAMYIO 8
npocmpancmee;

HAXo0umsv  paccmosHue om
Mmouku 00  NIOCKOCMU 8

cucmeme KOopouHam,

Haxooums paccmosiHue Mexncoy
CKPEWUBAIOWUMUCS NPAMBIMU,
3a0aHHbLIMU 8 cucmeme




HEKOJIUHeapHblM 6EKmopam,
3a0a8amv NIOCKOCHb ypaeHeHUuem

IIpU PELICHUHU 3a1a4

KOOpOuHam

8 0ekapmosoll cucmeme
KOOpOUHAam;
pewams  npocmetiuiue  3a0a4u
86e0eHUeM BeKMOPHO20 ba3uca
Hcemopus OnuceIBaTh otaensHble | [Ipedcmasnames éxnao | Umetn IIPEJICTaBICHHUE o | Hocmuoicenue pezynomamos
MamemamuK | BIIAOIIMECS  PE3YyJbTaThI, | 8610AIOWUXCA  MAMeMamuKoé 8 | BKiIaJe BhIaromuxcs | pazoena ll
u MOJTy4EeHHBIC B X0JIe | pazeumue MamemMamuky U UHbIX | MATEMAaTUKOB B Pa3BUTUE
pa3BUTUSL MaTEMaTUKH KakK | HAYYHbIX oOacmell, HAYKH;
HayKu, NOHUMAmMb pPOJib Mamemamuky 6 | IOHUMaTh pOJIb MaTEMaTHKU B
3HATh npuMepsl | pazsumuu Poccuu pasButuu Poccun
MaTeMaTHYECKUX OTKPBITHH 1
WX aBTOPOB B CBS3U C
OTEYECTBEHHON M BCEMUPHOMU
HCTOPHEH;
IMOHUMATh POJIb MaTEMaTUKH
B pa3BuTuu Poccun
Memoowt [TpumeHsITH HU3BECTHEIC | Mcnonb3oeamb ocHosHbie Memooul | Icob30BaTh OCHOBHBIE [CIUICEHUE PE3YIbMamos
MamemMamuK | MeTOIbl npu pelIeHuu | dokazamenbCcmad, npoeooums | METOMbI JI0Ka3aTenbCTBa, | pazoena ll;
u CTaHJIaPTHBIX 0oKazamenbcmeo U  BbINOJHAMSG | IPOBOIUTH JOKA3aTENbCTBO U UMEHSAMb MAmMeMamuyecKue

MaTeMaTHYECKUX 3a/1a4;
3aMeyaTh U XapaKTepPU30BaTh
MaTeMaTHYeCKUe
3aKOHOMEPHOCTHU B
OKpYy>Karoleu
JIEHCTBUTEIIHFHOCTH,
MIPUBOJIUTH
MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B IIPUPOJIE,
B TOM quCIe
XapaKTEPU3YIOLIUX KPacoTy U
COBEPILIEHCTBO
OKPY’KaIOILEro MUpa "
MIPOU3BEIEHNN HCKYCCTBA

IpUMepBI

onposepaicenue;
NPUMEHSIMb
peutenus
3a0ay,
HA  OCHOBE  MAMEMAMUYEeCcKUx
3aKOHOMepHOCmEl 6  Npupooe
Xapakmepuzoeams — Kpacomy — u
COBEPULEHCIBO OKpYIHCAIOU)e20
MUpa u npousedeHull UCKyccmeda,
NpUMEHAMb npocmetiuiue
npozcpammmbie cpeocmsa u
9NeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemvi npu peuteruu
Mmamemamuyeckux 3a0ay

OCHOBHblE  Memoobl
mamemamudecKux

BBITIOJIHATDE OIIPOBEPIKCHUC,
IIPUMCHATb OCHOBHBIC MCETOIbI

PCHICHUA MaTEeMaTUYCCKUX
3azay;

Ha OCHOBE MaTEMaTHYCCKUX
3aKOHOMEPHOCTEH B TPUPOIE
XapaKTepu30BaTh KpacoTy U
COBEpILIEHCTBO  OKPYXKAIOIIEro
MHupa u MIPOU3BENCHUN
HCKYCCTBA;

MIPUMEHSTh MpoCTeIIne
MpOrpaMMHBIE  CpPEACTBA U
ANIEKTPOHHO-

KOMMYHHUKAIlMOHHBIE CUCTEMBbI
MIPH PEIICHUH MaTEeMaTHYECKUX
3a/1a4;

3HAHUSL K UCCTIEO08AHUIO OK-
pyarcarowe2o mupa (Mooeaupo-
8aHue GuUUeCKUx npoyeccos,
3a0a4u IKOHOMUKU)




MOJIb30BAThCA  MPUKIIATHBIMH
MporpaMMaMy U TMPOrpaMMaMH
CUMBOJIBLHBIX BBEIYMCIIEHUH IS
HCCIIENOBAHNS MAaTEMATHIECKUX
00BEKTOB

Conepmafme Kypca MaTEMaAaTUKHU

[Ipenmer «MaremaTuka» sIBJISIETCS UHTEIPUPOBAHHBIM, cocToAmmM B 10 u 11 kmaccax u3 AByX pasnenoB: «Airedpa M Hayanaa MaTeMaTH4YECKOIO
aHanmu3a» u «l'eoMeTpus».

Bba3oBblii ypoBeHb

Komnencupyomas 6azoBasi nporpamma

Aure0pa u Ha4YaJIa MATEeMaTH4YeCKOI0 aHAIU3a

HarypasnbHble uncia, 3anuch, pa3psaHble ciaraemsle, apupmeruyeckue neiicteus. Yucna u aecaTuuHas cucrema cuuciieHus. HarypanbHble yncna,
JEMMOCTb, TIPU3HAKKA JETUMOCTH Ha 2, 3, 4, 5, 9, 10. Paznoxenue yucna Ha Muoxkutenu. Ocrarku. Pemenue apudmernueckux 3amgad mMpakTHIECKOTO
COJIEPKaHUS.

[enbie yncna. Moayib yncia v €ro CBOMCTBA.

Yactu u gonu. pobu u neiictus ¢ apoosmu. OkpyrieHue, npudamkernue. Pemenue npakTHUeCKUX 3ajad Ha MPUKHUIKY U OLIEHKY.

[TpouenTrl. Pemenune 3agau MpakTHYECKOIO COAEpKaHMS Ha 4acTU U MpoleHThl. CTeneHb C HaTypajdbHBIM U LIENbIM NokKa3areneM. CBoicTBa
creneHed. CTaHIapTHBIA BUJT YUCIIA.

Anrebpanyeckue BeIpakeHHsl. 3HaUeHUE alreOpandyeckoro BbIpaXKeHHsI.

KBanpatHslit kopeHb. M300paxeHne yncia Ha YucaoBo# npsmMoi. [IpubmkeHHOe 3HaueHNe HppalMOHABHBIX YHCE.

llonamue mnoeounena. Paznooicenue mno2ounena na mHoxcumenu, Y paBHeHHE, KOpeHb ypaBHEeHHUsI. JIMHelHbIe, KBaJpaTHbIE YPAaBHEHUS U CUCTEMBI
JIMHEUHBIX YPABHEHUM.

Pemenne npocreimmx 3a1a4 Ha JBUKEHHE, COBMECTHYIO paOOTy, IpOLEHThl. UnCIOBble HEpAaBEHCTBA M UX CBOMCTBa. JIMHEIiHbIE HEpaBEHCTBA C
OJTHOM MepEeMEHHOM U MX cucTeMbl. UncaoBble MpoMexkyTkH. OObeMHEHNE U TIepeceyeHre IPOMEKYTKOB.

3aBUCHUMOCTh BEIMYMH, (QYHKIUS, apTyMEHT W 3Ha4yeHHe, OCHOBHbIE cBoiicTBa QyHkumid. ['padux ¢pynkuuu. Jluneitnas ¢ynkums. Ee rpaduk.
VYT110B0i# KO3 UIHEHT TPSIMOI.

Keaopamuunas ¢hynkyus. I'pagux u ceoticmea keadpamuunou yukyuu. epagux gpyuxkyuu Yy = \/; . I'pagux ¢pynkyuu y = K .
X

Hynu ¢yHKIMM, NpoMeXKyTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh (BO3pacTaHHME WJIM YObIBaHHWE) HAa YHCIOBOM IpomexyTke. Haumbonbiiee u
HauMeHblIee 3HaueHue QyHkuu. [lepuonuyeckrne GyHKIMU 1 HAUMEHBLINNA TEPUO/I.



I'panycnas mepa yria. TpuroHomerpudeckas OKpYKHOCTb. OnpenelneHue CHHyca, KOCHHYCa, TaHIe€HCa IMpPOM3BOJILHOTO Yyria. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIACCTBO. 3HAUCHUS TpUTroHOMeTpraeckux Gpynkiuii mist yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'pagpuxu mpuconomempuueckux gpynxyuii Y =C0OSX,y =sinx, y =tgx.

Pemennie nmpocTelmmx TpPUrOHOMETPUYECKUX YPABHEHUHN C TOMOILBIO TPUTOHOMETPUUECKOIN OKPYKHOCTH.

Ilonamue cmenenu c OeticmeumenvHulM nokasamenem. IIpocTeiine noka3aTenbHble YpaBHEHUS U HepaBeHCTBa. [lokazatenbHas QyHKIMSA U ee
rpaduxk.

Jlorapudm uymcna, OCHOBHBIE CBOWCTBa Jorapudma. Jlecsatuunsiii gorapudm. Ilpocreiimme norapudmuyeckne ypaBHEHHS W HEpPaBEHCTBA.
Jlorapudmudeckas hyHKIMS U ee rpaduk.

[Tonsitue crenennoi GpyHkyu u ee rpadguk. [Ipocreiinme nppanoHaabHble YpaBHEHUS.

Kacarenbnas x rpaduky ¢ynkuuu. Ilonarue mpousBoaHoil (QpyHKIHMH B TOYKE KaK TAaHT€HC yIjla HAaKJIOHA KacaTelbHOU. ['eomerpmueckuil u
(bu3NUIeCKUil CMBICI POU3BOTHON. [Ipou3600HbIE MHO20YIEHOS.

Touku 3kcTpeMyma (MakcuMymMa U MUHUMYMA). Mccrnedoganue 21eMeHMAPHLIX QYHKYUL HA MOUKU IKCMPEMYMA C NOMOWbIO NPOU3BOOHOU.
Haenaonas unmepnpemayus.

Tonamue nepsoobpasrnoii pynkyuu. Quszuueckuii cmuicli nepsoodbpasnoti. Ilonamue 06 unmezpane Kax nAOWaou noo 2papurom QyHKyuu.

I'eomeTpust

@urypsl Ha IJIOCKOCTH U B IpocTpaHcTse. [yinHa u miomaas. [lepumeTps! v momaau guryp.

[TapamienpHOCTD U NEPIEHIUKYIIIPHOCTD MIPSIMBIX U IIJIOCKOCTEN.

TpeyronbHUKU. Buabl TpeyroJbHUKOB: OCTPOYrOJIbHBIE, TYNOYTOJIbHBIE, MpsMoyrojbpHble. Karer nmpotus yrna B 30 rpanycoB. BHemnuil yron
TPEYrOJIbHUKA.

buccekTpuca, MeMaHa U BBICOTA TPEYTOJIbHUKA. PaBEHCTBO TPEYrOJIBHUKOB.

Pemenue 3aau Ha kieT4aToil Oymare.

PaBHOOEIpeHHBIN TPEYTONIBHUK, pABHOCTOPOHHUI TpeyroabHUK. CBONHCTBA paBHOOEIPEHHOI'O TPEYT OJIbHHKA.

CooTHoOIIeHNs MEXIYy CTOPOHAMHM M yIJIaMH B TNPSAMOYTOJIBHOM TpeyrojbHHUKE. TpuroHoMmerpudeckue (GyHKLIHUU YIJIOB B HPSIMOYTOJIBHOM
TpeyroiabHuke. Teopema [Tudaropa. [Ipumenenue reopeM CHHYCOB M KOCHHYCOB.

YeTpIpexXyroabHUKH: MapajuiesorpaMm, poMO, MpsSMOYTOJIbHUK, KBaJpaT, Tpaneuus U ux cBoicTBa. CpeHss JIMHUS TPEYTOJIbHUKA U Tparenuy.

Buinyknvie u nesvinykivie ghucypui. llepumerp MHOroyronbHuka. IIpaBuiibHbI MHOTOYTOJIBHUK.

VYTIIBI Ha IJIOCKOCTH U B IPOCTPAHCTBE. BepTHKanbHbIE M CMEKHBIE YTJIbL.

CyMMa BHYTPEHHHX YTJIOB TPEYTOJIbHUKA U YETHIPEX YT OJIbHUKA.

CooTHoOIIEHN B KBaIpaTe U PaBHOCTOPOHHEM TPEYTOJIbHUKE.

Jnaronanyu MHOTOYTrOJIbHHKA.

[TogoGHBIE TPEYTONBHUKY B IPOCTEHIINX CIYyYasiX.

DopMyIbl IJIOLIAIN MIPSIMOYTOJIbHUKA, TPEYTOJIbHUKA, poMOa, Tparenuu.

OxpyxHocTb 1 Kpyr. Pangnyc u nuamerp. [ninHa okpyKHOCTH U Iiowm@aab kpyra. Yucio . BiucaHHbIi yroni, B 4aCTHOCTH yroJl, OIUPAOLIUICS Ha
nuametp. KacarenpHas K OKpYKHOCTHU U €€ CBOMCTBO.

Ky6. CootHomienus B ky0e.

Terpadap, NpaBUILHBINA TETPADIP.



IIpaBunpHasg nupamuja u npusma. llpsmas npusma.

H300padicenue HeKOMOPLIX MHO202PAHHUKOS HA NIOCKOCHU.

[psimoyronbHeli napamienenunea. Teopema Iugazopa é npocmpancmse.

3aauu Ha BBIUUCIIEHUE PACCTOSIHUI B IPOCTPAHCTBE ¢ OMOIIBI0 TeopeMsl [Tudaropa.

Paszeepmxa npsimoyzonvro2o napannenrenuneoa.

Konyc, unnunap, map u chepa.

Ipoexyuu ¢ueyp na nnockocms. M3zobpasicenue yununopa, Konyca u cgpepvl Ha IOCKOCMU.

Ilonamue 06 ob6vemax men. Vicnonb3oBaHue i pellieHHs 3ajjad Ha HaX0XJIeHHE Te€OMETPUUYECKUX BEMYUH (popMyn oObemMa NpU3MBbI, UIUHIPA,
[IApaMU/ibl, KOHYCA, 11apa.

Tlonamue o nodobuu na nrockocmu u 8 npocmpancmee. OTHOIIEHUE MJIOMIAACH 1 00bEMOB MOAOOHBIX (UTYP.

BepositHoCTh M cTaTucTHKA. JIorHKa 1 KOMOMHATOPHKA

Jloruka. Bepuble u HeBepHbIe yTBepxkAeHUs. Crencrsue. Konmpnpumep.

Mmnooicecmso. Tlepebop BapuaHTOB.

Tabmuupl. CTonOuaThie U KPYrOBbIE JHATPAMMBI.

Yucnossle HaOopel. CpenHee apudmeTnyeckoe, MearaHa, HauboblIee U HaMMeHbIlee 3HaUCHUSL. [Ipumepsbl UsMEHUUBLIX GENUUUH.

Yacrota 1 BepoATHOCTb coObITHs. CiyyaliHblii BbIOOp. BbluncieHne BepOSTHOCTEM COOBITHI B ONbITAX C PaBHOBO3MOKHBIMM 3JIEMEHTApPHBIMU
COOBITHUSIMHU.

He3zasucumvie cobvimus. @opmyna ciodicenus 6eposimnocmeil.

Ilpumepuvr cnyyaiinvix eenuyun. Pasnomepnoe pacnpedenenue. Ilpumepv nopmaneHo2o pacnpedenenus 6 npupooe. Ilonamue o 3axone OOnbuUX
yuce.

OcHoBHasi 6a30Basi nporpaMmma

Aure0pa m HavaJIa aHAJIN3a

[ToBTOpenue. Pemenue 3amad ¢ UCIIOIB30BaHUEM CBOVMCTB YHMCEN M CUCTEM CUUCIIEHUS, JETUMOCTH, JOJIEW U YacTel, MPOILEHTOB, MOAYJICH YUCET.
Pemenue 3a1a4 ¢ uCmoib30BaHUEM CBOMCTB CTENEHEH 1 KOPHEH, MHOTOUJIEHOB, TPe00pa30BaHUi MHOTOUJICHOB U APOOHO-PAIIMOHANBHBIX BHIPAKEHUI.

Pemenue 3agau ¢ ncnosb30BaHUEM TpagyCHOM MephI yriia. MoayJsib ynciia u €ero CBOMCTBA.

Pemmenue 3a1au Ha IBMKEHUE U COBMECTHYIO pabOTy C TIOMOIIbIO JTHHEHHBIX M KBaJPAaTHBIX YPaBHEHUN U MX cHUCTeM. Perienue 3a1ay ¢ moMoIbio
YHCJIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJIHOM MepeMEHHOMN, C MPUMEHEHUEM N300payKEHUS YUCIOBBIX TPOMEKYTKOB.

Pemenne 3agad ¢ MCMOIB30BaHUMEM YHCIOBBIX (pyHKUIMN W ux rpadukoB. Vcmonb3oBaHue CBOWCTB M TpadUKOB JTUHEHHBIX W KBaJApaTUYHBIX

(yHKIWMii, 06paTHOI MponopiKoHansHOCTH U Gynkuun Y = v X . Ipaduueckoe pelieHne ypaBHEHHI 1 HEPABEHCTB.
TpuroHoMmeTpuveckas OKPYKHOCTb, paoduannas mepa yera. CHUHYC, KOCHHYC, TaHICHC, KOMAHeeHC TPOU3BOJIbHOTO yrina. OCHOBHOE
TPUTOHOMETPUYECKOE TOXJIECTBO M CJCJCTBHS W3 HEro. 3HaUeHUs TpuroHoMmerpudeckux (ynknmid mms yrmos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

T T T T
(0, g, Z E’ E pan). @opmynvl cr0xHCEHUs MPULOHOMEMPUUECKUX DYHKYULL, opMYTbl npusedeHuUsl, hopmyibl OB0UHO20 AP2YMEHMA..



Hynu ¢gyHKmmm, mpoMeXyTKu 3HAaKOIOCTOSTHCTBAa, MOHOTOHHOCTh. HamOosmbiiee u HanMmeHbiee 3HaueHue GyHkiuu. [lepuogndeckue QyHKIIHH.
YeTHOCTh M HEUETHOCTh QYHKITUN. CliodicHble (yHKYUU.

Tpuronomerpuueckue GyHKIMUA Y =COSX, Yy =SiNX, Y =tgX. @yuxyusn y = ctgx . CoiicTBa 1 rpa@UKH TPUTOHOMETPHUYECKHUX (DYHKIIHIA.

ApPKKOCUHYC, apKCHUHYC, apKTaHI'€HC Yucia. Apkkomaneenc dyucna. llpocteiiiine TpuroHoMeTpuiyeckie ypaBHeHus. PereHne TpuroHoMeTpuaeckux
YpPaBHEHUU.

Obpamuvsie mpueoHomempuueckue QYHKyuU, ux ceoticmea u epaguxu. Peuenue npocmeuwux mpuzoHoMempuiecKux Hepagencma.

Crenenb C IeHCTBUTEIBHBIM IIOKa3aTelIeM, CBOMCTBa crenenu. [IpocTeiinie nokasarenbHble YpaBHEHUS U HepaBeHCTBa. [loka3aTenbHast GyHKIUSA
U ee CBOMCTBA U rpaduk.

Jlorapudwm uucna, cBoiictBa sorapupma. Jlecaruunwni morapudm. Yucro e. Hamypanvueiii nocapugm. IlpeoOpa3oBanue ITOraprupMUISCKHX
BbIpakeHuil. Jlorapudmuueckre ypaBHeHuUs: U HepaBeHCTBa. Jlorapudmudeckas QyHKIMS U ee CBOWCTBA U Ipaduk.

Crenennast GyHKIUS U €€ CBOWCTBA U Tpaduk. MppanuoHanbHble ypaBHEHHUS.

Memoo unmepeanos 0s peuieHus HepageHcma.

Ilpeobpaszosanus epagurxos Gpynkyui: cosue 60016 KOOPOUHAMHBIX OCell, PACMANCEHUE U CoHcamue, OmpaiceHue OmHOCUMeNIbHO KOOPOUHAMHBIX
oceiti. I paghuueckue memoovl peutenus ypagueHuil u HepaseHcms. Pewenue ypaenenuil u nepagseHcms, cooepicaujux nepemeHHy0 noo 3HaKoM MOOYs.

Cucmembl NOKa3amenvbHbiX, 102aPUDMUYECKUX U UPPAYUOHATbHBIX YpasHeHull. Cucmembl NOKA3ameNbHbIX, 102apUPMULECKUX HEPABEHCMS.

Bzaumno obpamuvie pynkyuu. I pagpuxu 63aumno oopammuvix yHKyui.

Ypasuenus, cucmemvol ypasnuenuii ¢ napamempom.

[TpousBonnas ¢ynkiuu B Touke. KacatenbHas k rpaduky ¢ynkuuu. ['eomerpudeckuil u Qu3amdeckuii cmbica mpous3BoaHOM. [IpousBonaHbIe
aJIeMEeHTapHBIX GYHKUMU. [Ipasuna ougghepenyuposarus.

Bmopas npouzeoonas, ee ceomempuyeckuii u pusuyecKuti CMoici.

[TonsiTie 0 HempepbIBHBIX (YHKIUAX. TOYKM 3KCTpeMyMma (MakCMMyMa M MUHUMyMa). VcciempoBaHWe 3JEMEHTAPHBIX (YHKIMA HA TOYKH
JKCTpeMyMa, Hanboblllee U HauMeHbIIIee 3HaUeHUE C TOMOIIbIO TPOU3BOAHOU. [TocmpoeHue epaghurxos ynkyutl ¢ nomowsbro npouzeoousix. llpumenenue
NpOU3B0OHOU NPU peuteHuu 3a0ay.

[TepBoobpaznas. Ilepsoobpasnvie snemenmapuuvix yuxkyui. Ilowaos kpusonrunetinou mpaneyuu. @opmyna Hetomona-Jletionuya. Onpeodenennwiii
unmezpan. Bvruucnenue nnowadeu niockux guayp u 06vemos mein pawjeHus ¢ NOMOubI0 UHMe2paa.

I'eomerpus

[ToBTopenue. Pemenue 3agay ¢ NpUMEHEHHEM CBOWCTB (UIyp Ha IUIOCKOCTH. 3aJayd Ha JI0Ka3aTelIbCTBO M TOCTPOECHHE KOHTPIPUMEPOB.
Hcnons3oBaHne B 3amadax MPOCTEMINMX JIOTMYECKUX IpaBWil. PemieHune 3amad ¢ HCHONB30BAHHEM TEOPEM O TPEYrOJbHHUKAX, COOTHOLICHUH B
NPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYTrOIbHUKAMU. Pelienue 3a1a4 ¢ UCHOIb30BaHUEM (aKTOB, CBA3AHHBIX C OKPYKHOCTSIMH.
Pemenue 3a1a4 Ha U3MepEeHMsI HA INIOCKOCTH, BBIYMCICHHUE AJIUH U IUIOINAAEH. Pewenue 3a0au ¢ nomMowbio 6eKmMopos u KoOpouHam.

Harnsnnas crepeomerpus. @urypsl 1 ux uzoOpaxenus (Ky0, nupamuia, npusma). OcHosHvle nowamus cmepeomempuu u ux ceoticmea. CedeHus
Ky0a u TeTpadpa.

Touka, npsAMas ¥ IUVIOCKOCTh B IIPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX. B3auMMHOE pacrosiokeHue MpsIMBbIX U IUIOCKOCTEN B
npoctpanctie. [lapamienbHOCTh NPSIMBIX U MJIOCKOCTEHN B mpocTpaHcTBe. M300paskeHne nNpocTelnX NpoCTPAHCTBEHHBIX (PUTYP HA MIOCKOCTH.

PaccrosiHus mexny gurypamu B mpoCTpaHCTBE.

Vsl B mpocTpaHcTBe. [lepreHanKyIsspHOCTb NPSAMBIX U INIOCKOCTEN.



[Tpoexmust puryps! Ha TIOCKOCTh. [IpU3HAKH MEePIEHANKYIIPHOCTH NMPSMBIX U TNIOCKOCTEH B MPOCTpaHCTBE. Teopema o Tpex MepreHIuKyIspax.

Muororpanauku. [lapamnenenunen. CBolicTBa mpsIMOYTroJibHOTO Tapaiienenunena. Teopema [ludaropa B nmpoctpanctse. [Ipusma u nupamuja.
[IpaBunbpHAs mUpaMuaa U npaBuiIbHas npusMa. [psaMas nupamuga. DIeMEHTH TPU3MBI U TUPAMUJIBI.

Tena BpamieHus: UWIMHIAP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO LIMIIMHAPA, IPSIMOTO KPYroBoro konyca. Mzobpaxenue
TEJ BpAIlleHHUs Ha IIOCKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHYce, ceyeHUs KOHyca (NapaiieibHoe OCHOBAHUI0 U Npoxoodsaujee udepes GepuiUHy), ceyeHus YUIUHOpa
(napannenvHo u nepneHOUKYIAPHO Ocu), ceyenus wapa. Pazeepmra yununopa u konyca.

Ilpocmetiwue KombuHayuu MHO202PAHHUKOS U mell epaujenus medxcoy codoti. BpruncieHue 31eMEeHTOB IMPOCTpaHCTBEHHBIX (uryp (pedpa,
JTMAroHalu, yIJibl).

[Tnomane MOBEpXHOCTU MPAaBUIBLHOW MUPAMUJIBI U IPSIMON Mpu3Mbl. [lomaas moBepXHOCTH MPSMOr0 KPYyroBOro HUJIMHJPA, MPSIMOTO KPYyroBOTO
KOHYCa U Iapa.

[Tousitre 06 o6beme. OOBEM MHUpaMUIbI U KOHYCA, MPU3Mbl U nunuHapa. O0beM mapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOUICHUS MEXY TUIOIIAASIMUA TOBEPXHOCTEH 1 00beMaMu TOAOOHBIX Tell.

Heudicenus 6 npocmpancmee: napanieibHulll NePeHoC, YeHMPATbHASL CUMMEMpPUsl, CUMMeMpUs OMHOCUMENbHO niockocmu, nosopom. Ceoticmea
osudicenuti. Ilpumenenue 08uxICeHUl NpuU peweHuu 3a0ay.

Bektopsl u koopauHathl B mpocTpaHcTBe. CymMma BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO, Yrol MeXIy Bekropamu. KosminHeapHbie H
KOMILUIaHapHBIE BEKTOPBl. CKanapHoe npoussedenue 8ekmopos. Teopema o pasnodxcenuu 6eKmopa no mpem HeKOMnianapuvim eexmopam. Ckanapuoe
npousgedeHue 8eKmopos 8 koopounamax. llpumenenue 6ekmopos npu peuleHuu 3a0a4 Ha HaxoxHcoeHue paccmosHull, OJuH, niouaoel u 00bemos.

Ypasnenue nnockocmu 6 npocmpancmee. Ypasuenue cgepvi 6 npocmpancmee. Popmyna Ons 6bIYUCIEHUS PACCHOAHUA MeHCOY MOYKAMU 8
npocmpaHncmee.

BeposiTHOCTB U cTaTHCTHKA. PaboTa ¢ JaHHBIMHU

[ToBropenue. Pemenne 3amay Ha TabIU4HOE M TpadUvecKoe NpEICTaBICHHE NaHHBIX. VICMOb30BaHME CBOWCTB M XapaKTEPHCTHUK UYUCIIOBBIX
HaOOPOB: CpeAHNX, HANOONBIIIET0 U HAMMEHBILIETO 3HAUEHUs, pa3Maxa, oucnepcuu. Pewenue 3a0au na onpeoenenue 4acmomsl U 8epoamHOCmu COObIMULL.
Buiyucnenue eepossmuocmetl ¢ onvlmax ¢ pagHOBO3IMONCHLIMU dNeMEHMAPHbIMU Ucxooamu. Pewenue 3a0au ¢ npumenenuem kombunamopuxu. Pewenue
3a0a4 HA BbIYUCTEHUE GePOSIMHOCMEl HEe3A8UCUMBIX COObIMULL, NPUMEHEHUEe QOPMYIbl CNONCeHUsT eeposimHocmell. Pewenue 3a0au ¢ npumeneHuem
ouazpamm Diinepa, depesa seposmuocmett, popmyavt bepnynu.

Ycnoenas eeposmnocmes. Ilpasuno ymnooicenus éeposmuocmeti. Popmyna noaHou 6eposmHoCmu.

Huckpemnvie cnyuaiinvie eenudunsvl u pacnpedenenus. Hezasucumvle cnyuatinvie genuuunvl. Pacnpedenenue cymmol u npousseoeHus: He3asucumvlx
CILYYAUHBIX BETUYUH.

Mamemamuueckoe odxcuoanue u oucnepcus CAy4auHou eenuuuHvl. Mamemamuueckoe odxcuoanue u OUCHEPCUst CYMMblL CAVYAUHBIX GETUYUH.
T'eomempuueckoe pacnpedenenue. bunomuanvroe pacnpeoenenue u e2o c8oucmaa.

Henpepuignvie ciyuatinvie genuuunsl. Illonamue o niomnocmu geposmuocmu. Pasnomeproe pacnpedenenue.

TlokazamenvHoe pacnpedenenue, e2o napamempbi.

Ilonamue o Hopmanvhom pacnpeodenenuu. Ilapamempuol HopmanvHozo pacnpedenenus. [lpumepsl CryyaiHbix eauyUH, NOOYUHEHHBIX HOPMATLHOMY
3aKOHY (NO2pewHOCmb UsMepeHUll, pOCm 4el08eKd,).



Hepasencmeo Yebdvuuesa. Teopema bBepuynnu. 3axkon 6onvuux uucen. Bvibopounwiii memoo uzmepenus eepoamuocmei. Ponv 3axona 6onvuiux
yucen 8 Hayke, npupooe u odbwecmae.

Kosapuayus 0syx cnyuaiinvix eenuuun. Ilonamue o kodgpguyuenme koppenayuu. Coemecmmuvle HAOMOOEHUS 08X CAVHAUHBIX BEIUYUH.
Buibopounsiii kosghguyuenm xoppenayuu.

Yriay0JieHHbIH YPOBEHD

Aure0pa u HayaJIa aHAJIN3a

[ToBTOpenue. Pemenne 3a1a4 ¢ UCIOJIB30BaHUEM CBOMCTB YMCENl U CUCTEM CUUCIICHHS, NEIUMOCTH, JOJIEH U 4acTel, IPOLIEHTOB, MOIYJIEH YHCE.
Pemenue 3a1a4 ¢ MCIOIB30BAaHUEM CBOMCTB CTENEHEH M KOpHEH, MHOTOUIEHOB, MTPeoOpa30BaHNil MHOTOWIECHOB U JPOOHO-PAIIMOHAIBHBIX BBIPAKCHHIA.
Pemienue 3aa4 ¢ Mcroyb30BaHUEM I'PayCHOM Mephl yria. Moayib uyuciia u ero cBoicTBa. Penenue 3ajad Ha ABUKEHHE U COBMECTHYIO paboTy, cMecU U
CIJIaBBI C TIOMOIIBIO JINHEHHBIX, KBaAPATHBIX U JIPOOHO-PAIMOHAIBHBIX YPAaBHEHUIN M UX CUCTEM. PemieHue 3a1ad ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB H
CHCTEM HEPaBEHCTB C OJHOM IMEPEeMEHHOM, ¢ NMPUMEHEHHEM H300pa’keHHs] YMCIOBBIX NPOMEXKYTKOB. PelieHue 3aaad ¢ MCIOJIB30BAaHUEM UHCIIOBBIX
¢bynkuuii 1 ux rpadukoB. Mcmonbp3oBaHue CBOMCTB M rpadMKOB JIMHEHHBIX M KBAaJIPAaTUYHBIX (YHKIUH, 00paTHOW MPOMOPLUUOHATBHOCTA M (PYHKIMH

Yy =+X. I'paduueckoe pelieHHe ypaBHEHMH M HEPaBEHCTB. VICIONb30BaHME OIEpalMii HajJ MHOXECTBAMH U BBICKA3bIBAHHMAMM. VICIIONL30BaHUE

HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOM, YMCIIOBBIX IPOMEXKYTKOB, X O0BEAUHEHUN U nepeceueHuil. [IpumeHenne npu pemieHuu 3aaa4y
CBOMCTB apu(pMETHIECKON U T€OMETPUUECKOM MPOrPecCur, CYMMUPOBAHUS OECKOHEUHOM CXOIAIICHCS TE€OMETPHUECKON IPOTPECCHH.

MHoxecTBa (YUCIIOBBIE, TEOMETPUYECKUX (UTyp). XapaKTEpPUCTHUYECKOE CBOWCTBO, AJIIEMEHT MHOXKECTBA, IYCTOE, KOHEYHOE, OECKOHEYHOE
MHOkecTBO. CriocoOsl 3aaanust MHOkeCTB [lonMHOkecTBO. OTHOIIEHUS TPUHAANICKHOCTH, BKIIOUCHHS, paBeHcTBa. Onepanuu Haa MHOkecTBaMu. Kpyru
DOiinepa. Koneunbie 1 O6CKOHEUHBIC, CUCTHBIC U HECUCTHBIC MHOXKECTBA.

VicTuHHBIE W JIOKHBIE BBICKA3bIBAHUS, OMEpAIlMU HaJl BBICKA3bIBAaHUSAMU. Ancebpa evickazviéanui. CBsS3b BBICKa3bIBAaHHI € MHOKECTBaAMU.
KBaHTOpBI CylIeCTBOBaHUS U BCEOOLTHOCTH.

3aKkoHbI JIOTUKU. OCHOBHbIE l02udecKue npasuia. Pelenne JOrnuecknx 3aad ¢ UCIOIb30BaHUEM KPYTOB DUJIEPA, OCHOBHBIX T0SUYECKUX NPAGUIL.

VYmozakmouenus. OO0OCHOBaHUS W JOKA3aTeIbCTBO B MareMaruke. TeopeMbl. Bujsl MaremMaTHuecKuX YTBEPKIECHUU. Buowl Odoxazamenbcms.
Mamemamuueckas unoykyusi. Ymeepoicoenus: oopamuoe 0aHHOMY, HPOMUBONONIONCHOE, 0OpAmMHOe NPOMUBONONI0HCHOMY OaHHoMy. IIpU3HAK U CBOICTBO,
HE0OXOJIMMBIE U TOCTATOYHBIE YCIOBHSL.

Ocnoenas meopema apugpmemuxu. Ocmamku u cpaguenus. Aneopumm Eexiuoa. Kumaiickas meopema 06 ocmamkax. Manas meopema @epma. Q-
uyHbvle cucmemsl cuucienus. Dynkyus Jiinepa, Yucio u cymma oeaumereti HamypaibHo20 YUcd.

Pagnannas Mepa yriia, TPUrOHOMETPHUYECKash OKPYKHOCTh. TpUroHomerpuueckue (GpyHKIUM yuced U yriaoB. DopMylibl MPUBEAEHUS, CIOKEHUS
TPUTOHOMETPUYECKUX (QYHKIMH, (OopMynbsl JBOMHOIO W TOJOBHUHHOTO aprymeHrta. IIpeoOpa3oBaHue CyMMbl, pa3HOCTH B THPOHU3BEICHHE
TPUTOHOMETPHUYECKUX (PYHKLUH, U HAOOOPOT.

Hynu ¢yHKIMM, npoMexyTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbosnbiiee 1 HauMeHnbliee 3HadeHne GyHkuuu. [lepuonnyeckue pyHkunu u

HaWMEHbBIINHA epruo. YeTHble U HedeTHbIC QYHKINU. PyHKyuu «0pobHas wacmo yuciay Yy = {X} u «yenas yacms yuciay Y = [X] .
Tpuronomerpuueckue (GpyHKIMH YUCIOBOrO aprymenTa Y=COSX, Y=sSinX, y=tgx, y=ctgx. CpoiictBa u rpa@uKd TPUTOHOMETPHIECKHX

GyHKIHH.
OOparHble TpUroHoMeTpuueckue (GYHKIUM, UX TJaBHbIE 3HAa4YeHUs, cBoiictBa u rpaduxu. TpuroHomerpuueckue ypaBHeHUs. OIHOpPOIHBIE
TPUTOHOMETPUYECKHE yPaBHEHUS. PelleHne npoCcTenmx TPUrOHOMETPUYECKUX HEPAaBEHCTB. IIpocTemme CCTEMBI TPUTOHOMETPUYECKUX YPaBHEH M.



CreneHb C IeHCTBUTEIBHBIM NIOKa3aTeeM, CBOICTBa creneHu. [IpocTelinye mokasarenbHble YpaBHEHUS U HepaBeHCTBa. [lokazarenbHas GyHKIUs
u ee cBoicTBa U rpaduk. Yucno € u Qpynkuusa y =e*.

Jlorapudwm, cBoiicTBa norapudma. ecatuunbiii U HaTypaiabHbIN Jorapudm. [Ipeodpa3zoBanue orapudmMudeckux BolpaxeHui. Jlorapudpmudeckue
ypaBHEHHs U HepaBeHCTBa. JlorapudmMudeckas GyHKIHS U ee CBOMCTBA U rpaduK.

Crenennas ¢pyHKIUS U ee cBoicTBa U rpaduk. ppannoHalibHble ypaBHEHHUS.

[TepBuuHbIE NPEACTABICHUS O MHOKECTBE KOMIUIEKCHBIX Uncel. /eiicmsus ¢ komnaiekchvimu yuciamu. Komnnexcno conpsowcennvie uucaa. Mooy
u apeymenm yucna. Tpueonomempuueckasn popma KoOMnieKcHo20 yucia. Peuenue ypasHenuti 8 KOMNJIEKCHbIX YUCTAX.

Meton uHTepBasioB s pelieHus HepaBeHCTB. [IpeoOpazoBanus rpadukoB QyHKIUN: CIBUT, YMHOXXEHHE HA YHUCIO, OTPAKEHHE OTHOCHUTEIHHO
KOOpAMHATHBIX oceil. I'paduueckre MeTonbl penieHus ypaBHEHUH M HepaBeHCTB. PelieHune ypaBHEHUIl M HEPABEHCTB, COJACPKAIIMX MEPEMEHHYIO O[T
3HAKOM MOJYJIS.

CucreMbl MMoKa3aTeNbHBIX, JIOTAPU(PMUUECKUX U UPPALMOHANBHBIX ypaBHEHHH. CHCTEMBI TIOKA3aTeNbHbIX, JOrapU(PMUUECKUX U UPPAIMOHATBHBIX
HEPaBEHCTB.

B3anmuo obparnbie pyHkmmn. I'paduku B3auMHO 00paTHBIX (QYHKITHIA.

VYpaBHEHUs, CUCTEMBI YPABHEHH C TApaMETPOM.

@opmyna bunoma Hviomona. Pewenue ypagnenuii cmenenu @vluie 2 cneyuanbHuvlx 6udos. Teopema Buema, meopema bezy. [Ipusooumvie u
Henpugooumvie mrozounenvl. Ocnosnas meopema aneebpvi. Cummempuueckue Mno2ouneHsl. Llenouucnennvie u yeno3HauHvle MHO20UIEHbI.

Huoganmoswl ypasnenus. I{ennvie Opobu. Teopema Depma o cymme K6aopamos.

Cymmbl u paobl, MEMoObL CYMMUPOSAHUL U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaudICeHUY OUICMBUMENbHBIX YUCET PAYUOHATLHBIMU.

MHoocecmsa na KOOPOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.

[Tonstue npenena GpyHkuuu B Touke. [lonamue npedena ¢ynxyuu 6 deckoneunocmu. Acumnmomul epagura gynkyuu. Cpagnenue 6ecKoHeuHO
manvix u beckoneuno oonvuwux. HenpepoiBHOCTh hyHKIMHU. Ceoticmea Henpepviénbix hyukyui. Teopema Betiepuumpacca.

Huddepenuupyemocts ¢pynkuuu. IIponsBonnas ¢pynkuuu B Touke. KacarenbHas k rpaduky ¢pyHkuuu. ['eomerpuueckuii U Gpu3N4ecKuil CMbICHT
MIPOU3BOJHON. [Ipumenenue npoussoonou 6 gusuxe. IIponzBoaHble aneMeHTapHbIX GpyHkuuid. [IpaBuna nuddepenuupoBanusi.

Bropas npousBojHas, ee reoMeTpruuecKuii U (PU3NIECKUNA CMBICII.

Touku skcTpemyMa (MakcuMyma M MHHMMYMa). MccienoBaHue aiieMEHTapHbIX (YHKIMH HAa TOYKH 3KCTpPEMyMa, HauOOJbIIee U HauMEHbIIee
3HAa4YeHUE C TMOMOIIbI0 NMPOM3BONHOU. [locmpoenue epaguros hynkyuii ¢ nomowpio npousgoouvix. llpumenenue npouzeooHOU NpU peuweHuu 3a0ad.
Haxoorcoenue skcmpemymoe ¢hynxkyuil HeCKONbKUX nepemeHHblX.

[TepBooOpaznas. Heompenenenusiit unterpan. IlepBooOpasHble snemMeHTapHbIX (yHKiui. Ilmomane kpuBosnuHeHHON Tpanenuu. Popmyna
Hrerotona-JlentOnuna. OnpeneneHHblit MHTETpal. Buiuucienue niowael niockux gueyp u 00vemos men 8pawjeHus ¢ HOMOWbI0 UHmMe2pad..

Memoovl pewienusi GyHKYUOHATLHBIX YPAGHEHUN U HEPABEHCME.

I'eomerpus
[ToBropenue. Pemienne 3agad ¢ HUCHONB30BAaHUEM CBOMCTB (UIyp Ha IUIOCKOCTH. PelieHue 3azad Ha JJOKa3aTelnbCTBO M IOCTPOEHUE
KOHTpIpuMepoB. [IpuMeHeHHe NpoCTEMIINX JIOTMUECKHUX IpaBwil. PemieHue 3anad ¢ MCHOJIB30BAaHHEM TEOPEM O TPEYrOJbHUKAX, COOTHOLIEHUN B



MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBSI3aHHBIX C YETHIPEXYroJbHUKaMH. Pelienue 3a1adu ¢ UCmonb30BaHHEM (aKTOB, CBI3AHHBIX C OKPYKHOCTSIMHU.
Penrenue 3ama4 Ha M3MepeHMsI HA TUTIOCKOCTH, BRIYUCIICHHS JUTMH | TUIOIIAJICH. Peuwerue 3a0ay ¢ NOMOWbIO 6eKMOPO8 U KOOPOUHAM.

Harnspanas crepeomerpus. [Ipusma, napanienenunen, nupaMmua, TeTpadp.

OCHOBHBIE TIOHSITHSI TEOMETPUH B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEIACTBUSI U3 HUX. [lonsimue 00 akcuomamuueckom memooe.

Teopema Menenas ons mempasopa. llocTpoeHne cedeHHl MHOTOIpPaHHUKOB MeToA0M cieaoB. LlenTpanbHoe mpoektupoBanue. [locTtpoenue
CCUCHHI T MHOTOTPaHHHKOB METOOM IPOCKIIHA.

CkpermuBaronifecs IpsMbie B IPOCTPAHCTBE. YTOI MEXILy HUMH. Memoobl HaxoxicoeHusi pacCmosaHUutl Mexicoy CKpewusarouuMucs npsamoblMu.

TeopeMsbl 0 MmapauIeIbHOCTH NMPSIMBIX M IJIOCKOCTEH B mpocTpaHcTBe. [lapamienbHoe mpoeKTHpoBaHUEe U n3o0paxkenue uryp. I eomempuueckue
Mecma moyex 6 npoCmpancmee.

[eprieHAUKYIAPHOCTH MPSIMOK | TUIOCKOCTH. OpTOTOHANIBHOE TPOeKTHpOBaHUe. HakmoHHbIe 1 TpoekIuu. TeopeMa o Tpex nepreHAnKyIspax.

Buowvt mempasopos. Opmoyenmpuueckuii mempasop, KapKacHulil mempa’op, pagHocpanusiil mempas’op. lIpsamoyeonvusiii mempa’dp. Meouanvl u
bumeouanvl mempa’opa.

Jlocmpaueanue mempasdpa 0o napaiienenuneod.

Paccrosnus mexnay ¢urypamu B npoctpanctse. OOImIMiA NEPIEHIUKYIAP ABYX CKPEUTUBAIOLINXCS MPSIMBIX.

VYras1 B mpocTpancTBe. [lepneHauKyaspHbIe MII0CKOCTH. [110wads opmocoHanvhol npoekyuu. Ilepnenouxynaproe ceuenue npusmol. TpexepanHulil
u mHoeozpanubill yeon. Ceoticmea nioCKux yeno8 MHo2o2panto2o yena. Ceolcmaea niockux u 08YePaHHbIX Yeli08 mpexepanuo2o yeid. Teopemvl KOCUHYCos u
CUHYCO8 OJI51 MPEXSPAHHO20 Yeld.

Bupl MHOTOTpaHHUKOB. Passepmku mHocoepannuka. Kpamuativiue nymu Ha no8epxHoCmu MHO202PAHHUKA.

Teopema Diinepa. llpaBunbHbIE MHOTOTPAHHUKH. /[801ICMEEHHOCb NPABUNILHBIX MHO20CPAHHUKOS.

[Mpusma. Mapamnenenunen. CoiicTBa napamenenunena. [IpsmMoyroiabpHblil mapauienenumnea. HakIoHHbIE TPU3MBI.

[Tupamuna. Buasl mupaMu. DieMEHTHI TPaBUWIBHON THpaMubl. [IupaMuisl ¢ paBHOHAKJIOHEHHBIME peOpaMu ¥ TPaHSIMH, UX OCHOBHBIE CBOMCTBA.

[Tnomany moBepxHOCTEH MHOTOTPAHHUKOB.

Tena BpameHus: TUIUHAP, KOHYC, Imap u cdepa. CedeHus UUIUHApPA, KOoHyca W mapa. [llapoBoii cermMeHT, mapoBOW CIOM, IIAPOBOM CEKTOP
(komyc).

YcedeHHas MupaMuia ¥ YCEUCHHBIH KOHYC.

Dnemenmul cpepuyeckoii ceomempuu. Konuueckue cevenus.

KacarenpHble npsiMble 1 TUIOCKOCTH. Brimcanusie u onmcanubie chepsl. Kacarowuecs cghepol. Kombunayuu men spaujerus.

Bektops! u koopanHatel. CymMmmMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCIO. YTOI MeXAy BekTopamu. CKalspHOE MPOU3BEICHHUE.

VYpaBHeHue miockocTH. PopMyna pacCTOSIHUAS MEXIy TOUYKaMu. YpaBHeHHE chepbl. Popmyna paccmoanus om mouku 00 niockocmu. Cnocobwvi
3a0anust NPSAMOU YPAGHEHUSIMU.

Pewenue 3a0au u 0okazamenbcmeo meopem ¢ NOMOWbIO BEKMOPOS8 U MEMOOOM KOOPOUHAM. DieMeHMbl 2eoMempu Macc.

[Tonsstue oObema. OOBEeMBbl MHOTOrpaHHUKOB. OOBEMBI TeNl BpalleHus. Axkcuomsl oOvema. Bvigod ¢hopmyn o0b6vemos npamoy201bHO20
napainnenenuneoaq, npusmol U nupamuovl. Popmyvl 05t HaxoxHcOeHus 0bvema mempal’opa. Teopemvl 06 OMHOWEHUAX 00BEMOB.

Ilpunoosicenus unmeepana K 6blMUCIEHUI0 00bEMO8 U nogepxnocmel men epawenus. Ilowaos cepuueckozo nosaca. Obvem waposoco Cos.
IIpumenenue 0b6veMmo6 npu pewrenuu 3a0ad.

[Tnomane chepsl.

Paszeepmra yununopa u konyca. Ilnomaas MOBEPXHOCTH HWIHH/PA M KOHYCA.



KOM6I/IH3_I_[I/II/I MHOT'OTPAaHHUKOB U TCJI BPAILICHH.

[TogoGue B mpoctpancTBe. OTHOIIEHHE 00BEMOB U TUIOMIACH TTOBEPXHOCTEH MOTOOHBIX UTYD.

Hsuoicenus 6 npocmpancmee. NApaiiebHblil NEPEHOC, CUMMEMPUsL OMHOCUMETLHO NIAOCKOCHU, YeHMPATbHASL CUMMEMPUS], HOBOPON OMHOCUMETLHO NPSIMOLL.
Ilpeobpaszosanue nododus, comomemus. Pewienue 3a0ay Ha NIOCKOCMU € UCHOIb308AHUEM CIMEPEOMEMPULECKUX MENMOOO08.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TeOPHs TPad)0oB 1 KOMOMHATOPUKA

[ToBTropenue. Mcnonp3oBanue TabIUI U qUarpaMM s TPEACTaBICHUS TaHHBIX. Perienue 3ajad Ha MPUMEHEHHE OMHMCATENBbHBIX XapaKTEPUCTHK
YHCIIOBBIX HAa0OpOB: CPEIHUX, HAUOOJBIIET0 M HAUMEHBIIEr0o 3HAUYECHMS, pa3Maxa, JUCIEPCHUU U CTaHJAPTHOTO OTKJIOHEHUs. BbluncieHue 4actoT u
BEPOSITHOCTEW COOBITHIA. BhluncieHne BEpOSTHOCTEH B OMBITAX C PAaBHOBO3MOXKHBIMHU JJIEMEHTApHBIMH HCXOAaMHu. Vcmonb3oBaHWE KOMOWHATOPUKH.
Brruucnenne BeposSTHOCTEH He3aBUCUMBIX COOBITHH. Mcmonb3oBaHue (HOPMYIIbI CIOKEHUS BEPOSTHOCTEH, AuarpamMMm Oijepa, JepeBa BEpOSTHOCTEH,
¢bopmynsl beprymm.

Beposamnocmnoe npocmpancmeo. Akcuomsl meopuu 6eposmHocmel.

VYcioBHas BepoATHOCTD. [IpaBuiio ymMmHOKeHUs BeposiTHOCTENH. Dopmyiia mojaHou BepoaTtHocTH. Dopmyrna baiieca.

JuckperHble cinydaiiHble BEIMYMHBI M pactpezaeneHus. CoBMECTHbIE pacnpeneneHus. PacripeneneHre cyMMbl U IPOU3BEACHUS HE3aBUCUMBIX
CIIy4alHbIX BEIWYMH. MaTeMaTU4yecKoe OXUIAHUE U JUCIEPCUs CIIy4alHOW BEIWYMHBL. MaTemMaTHdecKkoe OXKUAAHUE U AUCIEPCHS CYMMBI CIy4YalHBIX
BEJIMYMH.

bunapHas cnydaliHas Benn4uHa, pactpezaeieHne bepHyin. ['eomerpudeckoe pactpezneiieHne. bUHOMHAIBHOE paclpeesIeHue U €ro CBOMCTBA.
T'unepeeomempuueckoe pacnpedenenue u e2o c80lcmaa.

HenpepsiBHble cinydalinbie BenuunHbl. [[1oTHOCTE BeposiTHOCTH. DyHKIMS pactpeaesieHus. PaBHoOMeEpHOe pacnpeneneHue.

TlokazamenvHoe pacnpeoeneHue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanbnoe pacnpenenenue. @ynkius Jlammaca. IlapameTpsl HOpMaJIbHOTO pacrpeesieHHs .
[Tpumeps! cnyyaitHBIX BEIUYUH, TOAYMHEHHBIX HOPMAIILHOMY 3aKOHY (MTOTPEIIHOCTh U3MEPEHUH, pOCT YeloBeKa). [Jenmpanvras npedenivHas meopema.

Hepasencmeo Yeoviwesa. Teopema Hebviwesa u meopema bepnynnu. 3axon donvuux yucen. Buibopounsiii memoo uzmepenus 8eposimHocmel.
Ponb 3axona 6onrvuux yucen 6 nayke, npupooe u obuecmae.

KoBapuanust nByx ciyudaiiHeix BenuuuH. [loHsitne o koadduuuente xoppensunu. CoBMecCTHble HAOMIOACHMS JIBYX CIyYalHBIX BEIHYHH.
Buibopounwiii koagpuyuenm xoppenayuu. Jlunelnas peepeccus.

Cmamucmuueckas eunomeza. Cmamucmuka Kpumepus u ee ypogenvb 3sHauumocmu. Ilpoeepka npocmeuwux 2unomes. IMnupuyeckue
pacnpeoeieHus U UX C653b ¢ meopemuyeckumu pacnpeoenenusmu. Paneosas koppensayus.

Ilocmpoenue coomeemcmeuti. Hnvekmugnvie u cropvekmugHvle coomgemcmeus. buexyuu. /[uckpemnasn nenpepvignocms. Ilpunyun /[upuxie.

Koouposanue. /[souunas 3anuco.

OcHosHnvie nousmus meopuu 2cpagos. epesvs. [eouunoe oOepeso. Ceasnocmv. Komnonenmul cesznocmu. Ilymu ua epaghe. Diineposvl u
T'amunomonoswl nymu.

DJ1eMeHTBI TCOPHHU MHOXKECTB U MAaTEMATHYECKOH JJOTUKH
ITousTe MHOKECTBA. XapaKTepI/ICTI/I'-IeCKOe CBOI\/’ICTBO, OJICEMEHT MHOKECTBA, ITyCTOC, KOHCYHOC, OeckoHeuHoe MHOKeCTBa. CIOCOOBI 3aaHus MHOXXECTB.
ITogmHOXKECTBO. OrHomeHus MPUHAMJIC)KHOCTH, BKIIFOUCHHU A, paBCHCTBA. Onepaunn Haa MHOXECTBaMU, UX UWIJIFOCTpAalluK C TIOMOLIBIO KPYIrOB Bﬁnepa.



Cuémmuvie u necuémuwvle MHOMCecmea. VICTUHHBIE U JI0)KHBIE BBICKA3bIBAHUS (YTBEPKIEHNUS), ONIEPALIMM HAJ| BBICKAa3bIBAHUAMU. KBaHTOPHI CyIIECTBOBaHMS
1 BCEOOIIHOCTHU. Aneebpa 8blcKaA3bI8aAHUL.

3axoHbl JIOTUKU. OcHo8Hble 1ocudecKkue npasuna. Penenne 10ru4eckux 3ajad ¢ UCIoIb30BaHUEM KPYTroB Diiepa. Y Mo3akintoueHus. OG0CHOBaHUE U J10-
Ka3aTenbCcTBO B MateMaTuke. Onpenenenus. Teopembl. Budsi dokazamenvcms. Mamemamuueckasn unoykyus. Y TBEpKACHUS: 00paTHOE JAaHHOMY, NPOmu-
80NON0JCHOE, 0OpamHoe npomueononodxcHomy. IIpu3Hak u CBOWCTBO, HEOOXOIUMBIE U JOCTATOYHBIC YCIOBUSI.

Yucsia 1 BbIpaskeHust

MHosxecTBa HaTypaJIbHBIX, LIEJIbIX, PALLMOHAJIBHBIX, 1€HCTBUTENBHBIX YUCENl. MHOXECTBO KOMIUIEKCHBIX UYKcell. J[efICTBUS C KOMIIJIEKCHBIMH YUCJIaMHU.
KomruiekcHo conpsbkénnbie uncna. Moaynb U apryMeHT 4ucia. 7puconomempuieckasn ghopma komniekcHo2o yucia. Panuannas mepa yria. Tpuronomer-
puueckasi OKpy)HOCTb. CHHYC, KOCHUHYC, TAHT€HC M KOTAaHTE€HC yuciia. Tpuronomerpuyeckue GopMysibl IPUBEACHUS U CI0KEHUS, POPMYIIbI TBOHHOTO U
nosioBuHHOTO yria. [IpeoOpa3oBanue

CYMMBI ¥ pa3HOCTH TPUTOHOMETPHUUECKUX (DYHKIHI B TPOU3BEACHUE 1 00OpaTHBIe TpeoOpa3oBaHusl.

CreneHs Cc IeHCTBUTENIBHBIM ITOKa3aTeneM, CBOiCTBa cTenenu. Yucno €. Jlorapudm, cBoiicTa orapudma. JleciTHUHBIN U HaTypalbHbIH Jorapudmel. To-
KJIECTBEHHbIE TPEOOPA30BaHMsI TPUTOHOMETPUUECKUX, JIOTApU(PMUUECKHX, CTETIEHHBIX U UPPALMOHATIbHBIX BhIpaXKeHUH. MeTo MaTeMaTu4ecKoi HHIYK-
117078

Ocnosnas meopema apugpmemuxu. Ocmamiu u cpagnenus. Aneopumm Eexnuoa. Kumatickas meopema 06 ocmamkax. Manas meopema @epma. Cucmemul
cuucnenus, omaudHvle om oecamuunvlx. Qyukyus Jiiepa, yucio u cymma oeaumereti Hamypanvnozo uucia. OcHosHas meopema aneedpul. IIpusooumvie u
Henpusooumbvle MHo2ouiensl. Cummempuieckue MHo204aeHbl. Llenovucnennvle u yero3HauHble MHO2OUIeHbl.

YpaBHeHNSI 1 HEPABEHCTBA

YpaBHeHHeE, SBISIONMIEECS CISICTBHEM APYroro ypaBHEHHS, YpaBHEHHS, PaBHOCUIILHBIE HA MHOYKECTBE, pABHOCHIIbHBIE TPE0Opa30BaHUsl yPaBHEHUH.
Tpuronomerpuyeckue, nokasareiabHble, JIorapuMUIECcKie U UppallMOHANIbHBIE YpaBHEHUS U HepaBeHCTBA. Tumbl ypaBHeHU. Pemienne ypaBHeHU U He-
PaBEHCTB.

MeTtoa MHTEpBaJIOB ISl pellieHrs HepaBeHCTB. | paduyeckue MeToAbI pellieHus: ypaBHEHUH 1 HepaBeHCTB. PellieHne ypaBHeHH U HEPaBEHCTB, COJIepKa-
IIMX IEPEMEHHYIO MO 3HAKOM MOJYJIS.

CucreMbl TPUTOHOMETPHUYECKUX, MIOKA3aTeIbHBIX, TOTapU(PMUUECKUX U UPPALIMOHANBHBIX ypaBHEHUNH. CHCTEMBI TPUTOHOMETPUUYECKUX, TOKA3aTeNbHBIX,
JOTapU(PMHUUECKUX U UPPAYUOHATLbHBIX HEPABEHCTB.

YpaBHEeHHUsI, CHCTEMBI ypaBHEHUH ¢ mapametpamu. Hepagencmea ¢ napamempamu. Pewenue ypasnenuii cmenenu eviuie 6Mmopotl CneyuaibHbix 6U008.
@Dopmynvr Buema. Teopema be3zy. [Juogpanmosul ypasnenus. Pewenue ypasnenuil 6 komniekchvix uuciax. Hepasencmesa o cpeonux. Hepasencmeo bepuyn-
.

DOyHKIUH

OyukuMs U e€ cBOWCTBa; HYyNU (YHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. HanbomnbIiee 1 HaumeHsblnee 3HadeHust pynkuuu. [lepuonnye-
ckast QyHKIUS U e€ HauMeHbIIHH iepro. UEéTHbie n HeuéTHbIe QYHKIUU. Pyukyuu «OpobHas uacme wuciay y = {X} u «yenras uacmo uucia» y = [x]. B3a-
UMHO oOpartHbie pyHKIUH. [ paduku B3auMHO 00paTHBIX (yHKIMNA. TpUroHoMeTprueckue QyHKIMH YUCIOBOTO apryMeHTa Y = COS X, Y =Sin X, y =tg X, y
= ctg X. CoiicTBa u rpaduku Tpuronomerpudeckux GyHkuuit. OOpaTHble TPUTOHOMETpUYECKUE QYHKIINH, UX TIaBHbIE 3HAYEHHMsI, CBOMCTBA U rpaQUKU.
CrenenHas, MokazarenbHas, JorapugmMudeckas pyHKIIUH, UX CBONCTBA U TpapUKU.

[IpeoOpa3zoBanus rpadukoB PyHKIUNA: CABUT, YMHOKEHHE HA YUCIIO0, CHAMMETPHUS OTHOCUTENbHO KOOPIMHATHBIX OCEl U Hayaia KOOpaUHaT.

DJIeMEeHThl MATEeMATHYECKOT0 aHAJIU3a



BbeckoneuHo mainbie 1 OECKOHEYHO OOJIBIINE YHCIOBBIE TIOCIE0BAaTENbHOCTH. [Ipeen yncnoBoii nocnenoBareabHOCTH. beckoHeuHo yObIBaroIas reoMeT-
pHyecKasi Iporpeccusl.

[Tonsarue npenena pynkuuu B Touke. [lonamue npedena ¢pynkyuu 6 6eckoneunocmu. Acumnmomaol epagpuxa ¢ynxyuu. HenpepsiBnocts ¢pynkuuu. Ceoti-
cmea nHenpepulenvix hynkyuil. Teopema Betiepumpacca 015 nenpepuignvlx @ynxyuti. JInddepentupyemocts Gyaknuu. [IponsBoanas GyHKIIUN B TOUKE.
KacarenbHas k rpaduky Qynkmun. ['eomerpuueckuii 1 GU3NIECKU CMBICT TPOU3BOHON. [Ipumenenue npoussooHol 6 ghuszuke. IIpon3BoHBIC d71€MEH-
tapHbIX ¢pyHkuui. [IpaBuna nuddepenuupoBanus. Bmopas npouzeoonas, eé 2eomempuieckuii u pusuieckuti cmuvica. TOUKU 3KCTpeMyMma (MakcuMyma u
MUHHMYMa). MlccnenoBanue 3eMeHTapHbBIX (YHKIUH Ha TOYKH SKCTpeMyMa, HanOoJIbIiee M HAaMMEHbIIIee 3HAYSHHS C TIOMOIIBIO IPOU3BOHOM. [10-
cmpoenue 2paguxkos hyHKyuii ¢ nomowbio npouzeooHuIx. Ilpumenenue npouzeo0HoU npu peuenuy NPUKIAOHbIX 3a0a4a MaKCumym u munumym. 11epBoo0-
pasHas. Heonpenenénnslit uaTerpai. [lepsooOpasubie anemeHTapabix GyHkmnwmii. [Inomans kpuBonuHelHo# Tpanerun. @opmyna Hetorona—IJleliOHu1A.
Onpenenéuuplii nHTEerpai. Beruucnenue miomanei miockux GUryp u 06wémos men spawjenuss ¢ nomowvio unmezpana. Juggpepenyuanvrvle ypasnenus
nepeo2o u 6Mmopo2o NopsoKa.

Kom0uHaTopuka, BepOATHOCTb H CTATHCTHKA, JJOTHKA U Teopus rpagos

[IpaBuiio npousBeneHus B komOunaropuke. Coenunenus 6e3 nopropenuil. Coueranus u ux cpoictsa. bunom Hetorona. Coedunenus ¢ noemopenusmu.
BepositHOCTh coObITHA. CyMMa BEpOSITHOCTEN HECOBMECTHBIX COOBITHIH. IIpoTHBONOIOXKHBIE COOBITHSA. Y CJIOBHAs BEpOSITHOCTh. He3aBucuMble COOBITHS.
[IpousBenenue BeposTHOCTEH He3aBUCUMBIX coObITHI. DopMmyina bepuymm. @opmyna nonnoi BepositHoct. Dopmyna baiieca. Beposmuocmuoe npo-
cmpancmeo. AKCuomsbl meopuu 6epoSAMHOCMEI.

JIMCKpeTHBIE CTy4aiiHbIe BEIMYUHBI U UX pacnpenencHus. CoBMecTHBIC paciipeneneHus. PacnpeaeneHne CyMMBI U IPOU3BEICHHS HE3aBUCUMBIX CITydaii-
HBIX BeJIMYMH. MaTeMaTu4ecKoe OXKUJaHue U JUCTIepCHs CIlydaifHON BeIMYMHbBI. MaTeMaTHuecKoe OKUAaHue U JUCTIEPCUsl CYMMBI CITydaiiHbIX BEJIHYHH.
bunapnas ciydaiinas BenuuuHa, pacupenenenue beprymn. ['eomerpruueckoe pacnpeneneHue. bUHOMHUAIbHOE pACIIPEEIIEHUE U €r0 CBOMCTBA.
HenpepsiBHble cinyvaiinbie BenuuuHbl. [InoTHOCTE BeposTHOocTH. DyHKIMA paciipeneneHus. PaBHomepHoe pacnpenenenue. HopmanbHoe pacnpenenesue.
@ynxkius Jlamnaca. [Tapamerpsr HopMmansHOTO pactpeneneHus. [IpuMeps! ciy4daifHbIX BEIWYHH, TOAYUHEHHBIX HOPMAIbHOMY 3aKOHY (ITOTPEUTHOCTH U3~
MEpEHUH, pOCT YenoBeka). 3axon 6onrvuux uucen. Buioopounuviii memoo usmepenus gepoamuocmei. Ponv 3akona 6onvuiux uucen 6 nayke, npupooe u 06-
wecmee. Koppenayus osyx cnyuatinvix eenuuun. Ilonamue o kosppuyuenme xoppenayuu. Cmamucmuueckas eunomesa. Cmamucmuieckue Kpumepuu.
Cmamucmuyeckas 3nauumocms. IIposepka npocmetiviux cunomes. OcHogHbie NOHAMUSL Meopul 2pagos.

TemaTnuyeckoe NIaHMPOBaAHUE

Tema Mopnynbs BoCIUTaTENBHOU 10 xnacc 11 kiace
POTpaMMBI
«{IIKOJIBHBIN YPOK»
1 | JleiicTBuTeNbHBIC YUCTA Jens commmapHocTy B 6oppde | 13
C TEPPOPU3MOM
2 | Crenennas (GyHKIHS 18
3 | Iloka3zarenbHas GyHKIUS 12
4 | Jlorapubmuyeckast QyHKIHS 19
5 | Tpuronomerpuyeckue GopmMyIbl 27
6 | Tpuronomerpuveckue ypaBHCHUS Henenst matemaTuku 19




7 | IloBTopenue Kypca anreopbl 22

8 | Hekoropsle cBeeHUs U3 TUTAHUMETPUN 12

9 [Tapaj1eIbHOCTh NPSIMBIX U IJIOCKOCTEH 16

10 | BBenenue 3

11 | IlepneHAMKYISIPHOCT MPSMBIX TIJIOCKOCTEH 16

12 | MHOTOrpaHHUKH JleHb poccuiickoi HayKu 14

13 | IloBTOpEHME Kypca T€OMETPUH 6 12

14 | Tpuronomerpuueckue GyHKIUU Jlenb conunapHocTu B 60ppoe 20
C TePPOPU3MOM

15 | IIpousBosHas u €€ reoOMETPUUECKHI CMBICII 20

16 | IlpumeHeHnEe NPOU3BOTHOM K MCCIIEIOBAHUIO (DYHKIIMN BceMupHblii 1eHb MaTEMaTUKH 18

17 | UnTerpan 17

18 | KomOunartopuka 13

19 | DneMeHTHI TEOpUU BEPOSTHOCTEN 13

20 | Cratuctuka 9

21 | Hunuuap, KOHYC, map 16

22 | O0ObéMsbI TET Henensg maTreMaTuku 17

23 | BekTopsl B mpoCcTpaHCTBE 7

24 | Mertoa KOOpAWHAT B IPOCTPAHCTBE. J{BYOKCHHMS. 16




Kputepun u HopMbI olleHMBaHUs N0 npeaAMeTy «MaTeMaTHKa»

OTBeT OIIECHUBACTCS OMMEMKOU «5», €CIIN YICHUK:

MTOJTHO PACKPBUI COJIEpKAHNE MaTepraia B 00beMe, IPETyCMOTPEHHOM ITPOTrPaMMON B YICOHHKOM;
HN3JI0KNIT Marcpurall T'paMOTHBIM  SI3BIKOM, TOYHO HCIIOJIb3YA MaTeMaTU4YCCKYO TCPMHUHOJIOTHIO U CUMBOJIMKY, B OIIPCACIICH-
HOH JIOrMYeCKOM MOCIeI0BaTEIbHOCTH;

NPaBUIHHO BBIOIHII PUCYHKH, YEPTEXKHU, TPAPUKH, COMMYTCTBYIOIIUE OTBETY;
MOKa3ajl yMEHHE WUTFOCTPUPOBATH TEOPHIO KOHKPETHBIMU ITPUMEPAMHU, IIPUMEHSTh €€ B HOBOM CUTYaIlUU IIPH BBIMOJTHEHUH TPAKTUYECKOTO 3a-
JaHMs,
MIPOAESMOHCTPUPOBAI 3HaHHE TEOPUM paHee W3YUYEHHBIX COIMYTCTBYIOIIUX TeM, COOPMUPOBAHHOCTD U YCTOHYHUBOCTD UCIIOIb-
3YCMbIX IPpHU OTBETC YMGHI/Iﬁ 1 HAaBBIKOB,

OTBEYAJI CAMOCTOSITEIIPHO, O€3 HAaBOIAIIUX BOIPOCOB YUUTEIIS;
BO3MOJHBI OJHA — IBC HCTOYHOCTH IIPHU OCBCIICHUC BTOPOCTCIICHHBIX BOIIPOCOB UJIM B BBIKJIIAJIKAX, KOTOPBIC YUYCHHUK JICTKO UCIIPAaBUJI ITOCJIC
3aMCUYaHUs YUUTCIIA.
OTBeT OlIEHUBACTCS OMMeMmKOU «4», €CIIN YAOBIETBOPSET B OCHOBHOM TPEOOBAHUSM Ha OIICHKY
«5», HO TIPH 3TOM UMEET OJIMH M3 HEJA0CTATKOB:
B M3JI0’KEHUU JOMYIIEHBI HeOOJbIINE MPOOEIIbl, He UCKAa3HBILIee MAaTEMATUYECKOE CO/IepKaHNE OTBETA;

JIOTYILIEHbI OJMH — IBa HEJJ0YEeTa MPU OCBEUICHIUH OCHOBHOTO COJIEpP:KaHUs OTBETA, UCIIPABICHHBIC MOCIIE 3aMEYaHUs] YIUTEIS;
JIOTyIIeHb! omuOka uiu 6osee JBYyX HEJAOYETOB MPH OCBEIICHUH BTOPOCTEIIEHHBIX BOIPOCOB HIIM B BBIKJIAJIKaX, JIETKO HCIPABJICHHBIE MOCIE
3aMEYaHMs YUUTEISI.
Ommemka «3» CTaBUTCS B CJICAYIOIINX CIIyJasix:
HETIOJTHO PACKPBITO COEpk)aHUE MaTepuaia (couepxkaHue U3JI0XKeHO (PparMeHTapHO, HE BCEr/ia MOCIeI0BaTEIbHO), HO MOKa3aHo 0011ee MOHu-
MaHHue BOMpOca ¥ MPOAEMOHCTPUPOBAHBI YMEHHUSI, IOCTATOUHBIE /Il YCBOCHUS MPOTPaMMHOI0 Mateprania (onpesaenensl «TpeboBaHUSIMU K Ma-
TEMAaTUYECKOM MOJATOTOBKE 00yUYaIOIMUXCs» B HACTOSIICH MpOrpaMMe 10 MaTeMaTHKe);
MMEJTUCh 3aTPYAHCHUS WIH JOMYIIECHBI OMUOKHU B OTPEICTICHUH MAaTEMAaTHIECKON TEPMUHOJIOTHH, YEPTEKAX, BBIKIAAKAX, UCTIPABICHHBIE TTOCIIE
HECKOJIbKMX HAaBOJISAIIUX BOIPOCOB YUUTEIS;
YUEHUK HE CIPABUIICSA C MPUMEHEHHEM TEOPHH B HOBOW CHUTYAIlUU MPU BHIMOTHEHUH MPAKTUYECKOTO 33a/aHUs, HO BBIMIOIHWI 3aJaHUs 00s3a-
TEJIBHOT'O YPOBHS CJI0KHOCTH I10 TAHHOU TEME;
MIPH IOCTATOYHOM 3HAHUH TEOPETUYECKOTO MaTepHalia BhISIBICHA HEAOCTAaTOYHAs cPOPMUPOBAHHOCTh OCHOBHBIX YMEHHI U HABBIKOB.
Ommemka «2)» CTaBUTCS B CIEAYIOLIUX CIyYasx:

HE PACKPBITO OCHOBHOE COZIEpKaHNEe yueOHOTO MaTepuaa;
oOHapyKeHO HE3HAHUE YUYCHUKOM OOIbIIeH Ui HanOoliee BAXKHON 4acTH yueOHOTO MaTepuana;
JIOTYIIIEHBI OMMOKY B ONPEIEICHUN TIOHSATUH, TIPU UCIIOJIb30BAHUN MAaTeMaTHYeCKOW TEPMUHOIIOTHH, B PUCYHKAX, YepTekax WU rpadukax, B
BBIKJIaJIKaX, KOTOPBIE HE UCTIPABJICHBI TTOCIIC HECKOJIBKUX HABOISAIINX BOTIPOCOB YUUTETIS.
Ommemkxa «1» cTaBUTCS, €CIIN:
y4EHUK OOHAPYKWII MOTHOE HE3HAHUE M HETIOHUMaHKE U3y4yaeMoro yueOHOro MaTeprana Uiad He CMOT OTBETHTh HHM Ha OJIUH U3 MOCTABJICHHBIX
BOITPOCOB 10 U3YYEHHOMY MaTepuany.



Ouenka nucbMeHHbIX KOHMPOILHBIX PAOOM 00YHAIOWUXCA NO aN1izedpe u 2eomempuu.

OTBeT OLICHUBACTCS OMMEMKOIL «5», CCIIU:

paboTa BBIIIOJIHEHA TIOJTHOCTHIO;

B JIOTUYECKUX PACCYKJICHHUIX U 0OOCHOBAaHUM PELICHUs HET POOEIOB U OLIMOOK;
B PEILIEHUU HET MaTeMaTUYECKHUX OLIMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIUCKA, KOTOpasi HE ABJIAETCS CJIECICTBUEM HE3HAHUS WM HEIIOHUMa-
HUS y4eOHOTO MaTepuana).
Ommemxa «4» CTaBUTCS B CIEAYIOLUX CIyYasiX:
paboTa BBINOJHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIarOB PEIICHUS HEJOCTAaTOYHBI (€CM yMeHHEe OOOCHOBBIBATH PACCYKICHHS HE SBISIIOCH
CIELIMaJIbHBIM 00BbEKTOM IIPOBEPKH);
JOIYLIeHbI 0JJHa OUIMOKa WM €CTh JjBa — TPH HEJOUYETA B BBIKJIA/IKAX, PUCYHKAX, YepTEXKax WK rpapukax (€ciu 3TH BUJIbl pabOT HE SBISUIMCH
CHEHAIbHBIM 0OBbEKTOM IPOBEPKH).
Ommemrka «3» CTaBUTCS, €CIIN:
JOMyIIeHo 0oiee 0HOM OMMOKY MM 0oJiee IByX — TPeX HEJOYETOB B BBIKIIAJKAX, YepTeKaxX WM rpadukax, HO oOydarommiicss obiaamaer oosi-
3aTeJIbHBIMU YMEHMSMHU I10 IIPOBEPSIEMOM TeMe.
Ommemka «2» CTaBUTCS, €CIIU:
JIONYLIEHbI CYLIECTBEHHbIE OIIMOKH, MIOKA3aBIINe, YTO 0OyUaromuiics He 00aa1aeT 00s3aTeIbHBIMU YMEHUSAMH IO TaHHOM TeMe B IOJHOU Me-
pe.
VY4uTesb MOXKET MOBBICUTh OTMETKY 32 OPUTMHAJIBHBIM OTBET Ha BOIPOC WJIM OPUTMHAIBHOE PELICHHE 33[aud, KOTOPble CBUIETEIbCTBYIOT O
BBICOKOM MaTEMaTHYECKOM Pa3BUTHH 00YYarOILIErocs; 3a pelieHrne 0osee cI0KHOM 3a1aui UM OTBET Ha 00Jiee CII0KHBIN BOIIPOC

MpeJIoKEHHbIE 00yUaroIEeMycs JOTIOTHUTEIBHO MOCIIE BBIMOTHEHHUS UM KaKUX-TH00 APYruX 3a/laHui.
OuyeHnka ycmHuvIX 0meemos 00yuaouuxca no anzeope u 2ceomempuu.

OTBeT OIIEHUBACTCS OMMEMKOU «5», €CIIN YICHUK:
MIOJIHO PaCKPBLI COJEpKAaHUE MaTepHraia B 00beMe, MPEAyCMOTPEHHOM MTPOrpaMMOi U yUeOHUKOM;
H3JI0KUIT Marepuanl TpPaMOTHBIM  SI3bIKOM, TOYHO HCIOJb3ysl MaTEeMaTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY, B OIIPEIEIEH-
HOH JIOTUYECKOM MOCJIEI0BAaTCILHOCTH;

MPABUJIBHO BBIMTOJIHUI PUCYHKH, YEPTEXKH, TpaUKu, COMyTCTBYIOIINE OTBETY;
IMOoKa3ajl YMCHUEC WITIOCTPUPOBATE TCOPHUIO KOHKPETHBIMU ITPUMEPAMU, IIPUMCHATE €€ B HOBOU CUTyalluU IMPU BBIITOJHCHHUHU MPAKTHUICCKOI'0 3a-
JIaHHUS;
MPOJIEMOHCTPUPOBAII 3HaHME TEOPHH paHee W3YYCHHBIX COMYTCTBYIOIIUX TeM, CPOPMUPOBAHHOCTh U YCTOMUYHNBOCTH MCIIONb-
3YEMBIX IIPpHU OTBETC YMGHPII;'I HNHaBBIKOB,

OTBEYAJI CAMOCTOSITEIFHO, O€3 HABOISAIIUX BOIPOCOB YUUTEIS;
BO3MOJKHBI OJIHA — JIBE HETOYHOCTH MPU OCBELIEHUE BTOPOCTENEHHBIX BOIPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE€ YUEHUK JIETKO UCIIPABUII TTOCIIE
3aMCUYaHUs YUUTCIIA.
OTBeT OLICHUBACTCS OMMEMKOI «4», eCcau
YIIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OIEHKY «5», HO MIPH 3TOM HUMEET OAWH M3 HEAOCTAaTKOB: B M3JI0KEHUHU JOMYIIEHBI HEOONbIITHE
po0enbl, He NCKA3UBIIIEe MAaTEMAaTUUECKOE COIepIKaHNUE OTBETA;



JOMYLIEHbI OAMH — JIBa HEJ0YETa PU OCBEILEHNH OCHOBHOTO COJEPKAHUS OTBETA, UCIPABJICHHBIE IIOCIIE 3aMEYaHUs yUUTES;
JONYyLIeHbI OMKOKa Win 0oJjiee IByX HEOYETOB IPU OCBELICHUH BTOPOCTENEHHBIX BOIPOCOB WM B BBIKJIAJIKAX, JIETKO HCIIPABICHHBIE 11OCIIE
3aMeuyaHUs YUUTEs.
Ommemka «3» CTaBUTCS B CIEIYIOLUX CIIydasix:
HEIOJHO PACKPBITO COEPIKaHUE MaTepuana (ColepxaHue U3JI0KEHO (hparMeHTapHO, HE BCEr/la M0Ce10BaTeIbHO), HO TOKa3aHo olliee MOHu-
MaHue BOIPOCa U IPOAEMOHCTPUPOBAHbI YMEHUS, JOCTATOUYHbIE /Il YCBOEHUS IPOIPAaMMHOI0 MaTepuaa;
HMEIINCh 3aTPyIHEHUS WIN JOMYLIEHbI OIIMOKHU B OIIPEeIeHMY MaTeMAaTHYEeCKON TEPMHUHOJIOTUH, YepTeKaxX, BbIKJIAJAKaX, UCIIPABICHHbIE 110CIIe
HECKOJIbKUX HAaBOJSILUX BOIIPOCOB YUUTES;
YUEHHMK HE CIPAaBUJICS ¢ IPUMEHEHHEM TEOPUU B HOBOM CHUTYyalluH MPH BBIIOJIHEHUHU MPAKTUUECKOTO 3aJaHMsl, HO BBINOJHWI 3aJaHus o00s3a-
TEJIBHOI'O YPOBHS CJIOKHOCTH I10 IAHHOM TEME;
IPU JOCTAaTOYHOM 3HAHUH TEOPETUYECKOTO MaTepHaja BhIsIBIEHA HEJOCTATOYHAs! CPOPMHUPOBAHHOCTH OCHOBHBIX YMEHHH U HABBIKOB.
Ommemka «2» CTaBUTCs B CIEIYIOLUX CIIydasx:

HE PacKpbITO OCHOBHOE COJIEpKaHUe y4eOHOro MaTepuana;
00Hapy>KeHO He3HAHHE YYEHUKOM OoJibIneil iy Hanbosiee BaXKHOW 4acTH y4eOHOTro MaTepHana;
JONYLIEHbI OIIMOKK B ONpPEAETICHUN MOHATUH, IPU MCIIO0JIBb30BAaHUM MAaTeMaTUYeCKON TEPMUHOJIOTHH, B PUCYHKAX, YepTekax WU rpadukax, B
BBIKJIa/IKaX, KOTOPbIE HE MUCIIPABJICHBI MI0CIE HECKOJIbKHUX HABOSAIIMX BOIPOCOB YUUTEISL.



