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[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
MartemaTuka: ajreépa u HaYaJIa MaTeMATHYECKOT0 AHATU3a, TeOMeTPHs

ba3oBblii ypoBeHb
«IIpo0JieMHO-(PYHKIIMOHAJIbHbIE

Yri1y0/1eHHBIH YPOBeHb
«CucreMHO-TeOpeTHYECKHE

pe3yJbTaThD» pe3yJIbTaThD)
Paznen l. Breimycknuk | 1. Bemmyckauk momyuut | 1. Breimycknuk | V.
HAy4YUTCS BO3MOYXHOCTh HAYUHUTHCS | HAYIUTCS BrimyckHUK
MOJTYYUT
BO3MO>XHOCTh
HAyYUTHCS
Henu Hns s pazeumus | Ana  ycnewHoro | /{na
OCBOCHHS WCIIONB30BAHUS B | MblULIEHUS, MIPOJIOJDKCHHS obecneuenus
npeaMera MTOBCETHEBHOM UCTIONIL30BAHUS 6 | oOpa3oBaHUs B03MONCHOCMIU
KU3HHU U | N0BCEOHEBHOLL JHCUHU o YCHeuHo20
obecrniedeHus u obecneuenus | CICIUAIBHOCTSIM, | NPOOOIICEHUS.
BO3MOKHOCTH B03MOCHOCMU CBSI3aHHBIM C | obpazosanus
YCTICIITHOTO VCHeuwHo2o TIPHUKJIATHBIM no
MIPOJIOJKCHHS npoooIdICeHUs. HCITOJIb30BAaHUEM CneyuanbHocm
oOpa3oBaHHs IO | 0Opaz0BaHus no | MaTeMaTUKH SAM, CEA3AHHBIM
CHEIUATBHOCTAM, | CHeYUaibHOCHSM, He c
HE CBSI3aHHBIM C | C8A3AHHbIM c ocyujecmenenu
MIPUKJIATHBIM NPUKIAOHBIM eM HayyHou u
HCIIOJIb30BAHUEM UCNONb308AHUEM ucciredosamern
MaTeMaTHKHU Mamemamuxu bCKOUL
desimenbHOCMU
8 obnacmu
Mamemamuxu
U CMEMNCHLIX
HAYK
TpeboBaHus K pe3ynbpraram
Onemenmul OmepupoBath Ha 06a30BoM | Onepuposams® | CBOGOIHO Locmuocenue
meopuu ypoBHe TIOHITHSIMH: | HOHAMUAMU. OIIepPHPOBATH’ pe3yibmamos
MHOJCECms U | KOHEUYHOE MHOKECTBO, | KOHEUHOe MTOHATHUSIMHU: pasoena ll;
Mamemamuy | DJIEMEHT MHOXECTBA, | MHOMCECMEO, KOHEUHOE onepuposams
ecKoll 102uky | TOJMHOKECTBO, TIEPECEUCHUE | IIeMeHm MHO>KECTBO, noHsAmMueMm
U OOBEIMHEHHE MHOXECTB, | MHOJCECMEA, 3JIEMEHT onpeoeneHus,
YHCIIOBBIE MHOXECTBA HA | HOOMHOJICECME | MHOXKECTBA, OCHOBHLIMU
KOOPJIUHATHOU PSIMOH, | 0, nepeceuenue | TIOIMHOKECTBO, suoamu
OTpPE30K, HHTEPBAJI; u obveouneHue | IepeceueHue, onpedenenuil,
omepupoBaTh Ha 0a30BOM | MHOJICECMS, o0beIMHEeHNE U | OCHOBHbIMU
YpOBHE MOHSITHSIME: | YUCTIO8bIE pPa3HOCTh suoamu
yTBEpXKIACHHE, OTPUIIAHHE | MHOCECMBA MHOKECTB, meopem,
YTBEPXKJCHUS, WCTHHHBIC | | HA YHCIIOBBIC NOHUMAMDb
JIOKHBIE YTIBEPXKACHUS, | KOOPOUHAMHO | MHOKECTBa Ha | cymb
MpUYHHA, CIIEZICTBHE, | U npsAMON, | KOOPJIUHATHOMN KOCBEHHO20
YacTHBIM  chyyail  o0Imiero | ompesox, MPSMOM, OTPE30K, | doKa3amenbem
YTBEPIKIACHUS, KOHTPIIPUMED; | urmepsal, WHTEpBAJI, 6a,

! 3nech u manee: pacno3HaBaTh KOHKPETHBIE MPHUMEPHI OOIIMX TOHSTHIT 110 XapaKTEPHBIM TIPH3HAKAM, BBITONHATH
JEHCTBUSL B COOTBETCTBUM C OIPEIEIICHUEM M IMPOCTEHINIMMU CBONCTBAMHU IIOHATUN, KOHKPETU3UPOBATh IPUMEPAMU

0oO0IIMe TTOHATHS.

2 311ech M Janee; 3HATH ONMPEIEICHHE MOHATHS, YMETh MOSCHSTh €r0 CMBICH, YMETh HCIIONB30BATh MOHATHE H €ro
CBOWCTBA NPU MPOBEJICHUN PACCYKACHHM, PEIICHUH 3a/1a4.
¥ 3j1ech 1 anee: 3HATH OIpEeICIICHUE TOHTHS, 3HATh U YMETh OOOCHOBBIBATh CBOWCTBA (IIPU3HAKH, CCIIU OHU €CTh)
MOHSITHSI, XapaKTePU30BaTh CBSI3U C APYTUMHU MOHITHIMU, MPEACTABIISS OJHO MOHITHE KaK 4acTh LIEIOCTHOTO KOMILIEKCa,

HUCIIOJIBL30BAaTh OHSITHE U €r0 CBOMCTBA IIpUu NpoOBECACHUU paccymneHI/Iﬁ, J0Ka3aTeJIbCTB, PCLICHNWHU 3a1a4.




HaXOIUTh TIEPECEYCHHE W
00bEINHEHNE JIBYX
MHOXCECTB, Hp CACTAaBJICHHBIX

rpaguveckdn Ha YHCIOBOM
MIPSIMOM;

CTPOMTH Ha YK CIIOBOU
IpsAMON IIOAMHOXECTBO
YK CIIOBOTO MHOKECTBA,
3aJjaHHOE IIPOCTEUIIUMU
YCIIOBUSIMU;

pacrno3HaBarb JIOYKHBIE
YTBEp)KJIEHHs, OLIMOKM B
paccyxaeHUsIX, B TOM
4ucjieé C  HCIOJIB30BAHHEM
KOHTPIIPUMEPOB.

B noesceonesnou owcusnu u

npu usyueHuu opyaux
npeomemos:

HCIIOIL30BaTh YHCIIOBLIE
MHO>KECTBa Ha
KOOPJMHATHOW MpSIMON JIJis
OITMCAHHUS pearbHBIX
MPOIICCCOB U SIBJICHHI;
MIPOBOJIUTH JIOTUYECKHE

paccyXJIeHHsI B CHUTyalHUsX
HOBCEIHEBHOU KU3HU

NOLYUHMepP8al,
NPOMENCYMOK
C  BbIKOIOMOU
MOYKO1,
epaguueckoe
npeocmasiieHu
e MHOodCcecms
Ha
KOOPOUHAMHO
U NIOCKOCMU,
onepuposamau
NOHAMUAMU:
ymeepaicoeHue,
ompuyarue
YMeEepiHcOeHUs,
UCmuHHbIE U
JIOJICHYLE
Vmeep#coeHus,
npUYUHa,
crneocmaue,
yacmuulil
cyyai obuezo
VMEepHCOeHUs,
KOHmMpnpumep;
npoeepsmy
NPUHAONEHCHO
cmb 2neMeHma
MHOIICECBY,
HAaxooums
nepeceuenue u
00veounenue
MHOJICECmS, 6
mom yucne
npeocmasieHH
bIX
epaguuecku Ha
YUCTOBOT
npAMoOU U Ha
KOOPOUHAMHO
U NIOCKOCMU,
npoeoounv
0oKazamebHul
e
paccyscoenus
ons
060cHOo8aHUSA
UCMUHHOCMU
VMBepHCOeHUIL.

B
Nn0BCEOHEeBHOU
HCUSHU U NpU
uzyyeHuu
opyaux
npeomemos:
UCNONb3068aMb
yucnogvle
MHOdCEeCmsa
Ha

MOJIYUHTEpBA,
MPOMEKYTOK c
BBIKOJIOTOM
TOYKOM,
rpadudeckoe
MPEJCTaBICHUE
MHOKECTB
KOOPJAMHATHOU
IUIOCKOCTH;
3aJ1aBaTh
MHOXKECTBa
MEPEUYUCIICHUEM H©
XapaKTEePUCTUUECK
UM CBOMCTBOM;
ONepUpoOBaTh
TTOHATHSIMH:
YTBEPKJICHHE,
OTpUIIAHUE
YTBEPKICHHS,
HCTUHHBIE n
JIOKHBIE
YTBEPKICHHUS,
pUYMHA,
CIIeICTBUE,
YJaCTHBIN
o01iero
YTBEPKICHHUS,
KOHTPIIPUMED;
IPOBEPATH
MIPUHAIJIC)KHOCTD
JJIEeMEHTA
MHO>ECTBY;
HaXOJUTh
NepecevyeHme u
00BbeTMHEHHE
MHOXECTB, B TOM
JHCIIe
MPEICTABICHHBIX
rpaduuecku Ha
YUCIIOBOM TMIPSMOM
u Ha
KOOPAMHATHOU
IUIOCKOCTH;
MPOBOJIUTH
JIOKa3aTeJIbHEIC
paccyXaeHus
000CHOBaAHHS
HCTUHHOCTH
YTBEPKJICHUM.
B noeceounesnoti
JHCUBHU U Npu
usyyeHuu  Opyeux
npeomemos:
HCII0Ib30BaTh
YHCIIOBEIE
MHOXKECTBa
KOOPJIMHATHOM
npsAIMOM U
KOOPJIMHATHOMN

Ha

ciy4dan

JUTSL

Ha

Ha

onepuposamu
NOHAMUAMU
cuemHnozo U
HeCuemHozo
MHOdCECMBA;
NPUMEHAMb
Memoo
Mamemamuyec
KOU UHOYKYUU
ons
npogeoeHus
paccyscoenuii
u
doxazamenbcm
8 u npu
peweHuu
3a0adu.

B
N0BCEeOHEeBHOU
JHCUBHU U NpU
uzyyeHuu
opyeux
npeomemos:
UCNONb308aMb
meopemuxo-
MHOIICECMBEHH
blil  A3bIK U
AZBIK  JIOCUKU
Onsl  Onucauus
PeanbHbIX
npoyeccog  u
AGNEHUl,  Npu
peweHuu
3a0ay  Opyeux
VUEOHbIX
npeomemos




KOOPOUHAMHO | TIFIOCKOCTH TUTST

U npAMOU U HA | OTTMCAHUS

KOOpOUHAMHO | peaTbHBIX

U naockocmu | MPOIECCOB Hu

018 onucavus | ABICHUI;

PeanbHbIX IPOBOJTUTH

npoyeccog  u | NOKa3aTeIbHbIC

AGNeHULL paccyxaeHusI B

npoeooums CUTYaLUAX

0oKazamenbHbl | TIOBCETHEBHON

e KU3HHU, npu

paccysicoenusi | pelIeHUU 3aaad W3

6 cumyayusx | Ipyrux mpeaIMeToB

NnOBCeOHEeBHOU

JHCUBHU,  NpU

peuenuu

3a0ay u3

opyaux

npeomemos

Yucna u | OnepupoBate Ha 06azoBoM | C60600HO CBo06o1HO Jocmuoicenue
gvipadiceHusi | ypOBHE TMOHATUSAMHU: II€TIO€ | onepuposams | ONEpUPOBATH pe3yribmamos

YUCIIO, JEIUMOCTh YHCEI, | NOHAMUAMU. [MOHATUSAMU: paszoena ll;
OOBIKHOBEHHAS IpoOb, | yeroe  uucno, | HATYpaAIbHOE €c80000HO
JeCATUYHAS npoOb, | derumocms YKCII0, MHOXECTBO | Onepuposams
panroHaIbHOe qHCIIO, | yucer, HaTypaJIbHBIX YUCTOBbIMU
NpUOIMKEHHOE 3HAYCHUE | OObIKHOBEHHAS | YHCEI, LENI0C | MHOIMCECMBAM
qHcia, 9acTh, 103181, | OpoOb, YHCII0, MHOXECTBO | U NpU peueHuu
OTHOIIICHHE, NPOIICHT, | decsimuunas TEITBIX qHcen, | 3a0ay;
TIOBBIIICHUE U TTOHWKEHUE HA | Opoob, OOBIKHOBEHHAs! HOHUMAMb
3aJJaHHOE YHUCIIO TIPOLICHTOB, | PAYUOHALbHOE | NTPOOb, NECATUYHAS | NPUUUHDL u
Maciirao; uucno, poOb, CMEIIAaHHOE | OCHOBHbIE
ONepUpoBaTh Ha 0a30BOM | NPUOIUNCEHHO | YMCIO, uoeu
YpOBHE HOHATHUSIMHU: | € 3HaYeHue | pallMOHATLHOE pacuuperus
norapudm 4HCIa, | YUCia, 4Yacms, | YACIO, MHOXKECTBO | YUCTIOBbIX
TPUTOHOMETPHUECKAS 0o, parnroHaTBHBIX MHOdHCECNS,
OKPYXHOCTb, TpaJlyCHasi Mepa | omHouleHue, qruced, enadems
yria, BEIIMYMHA yTIia, | npoyeHm, MppaIroHaIEHOE OCHOBHBIMU
3aJJaHHOTO TOYKOU Ha | nosvlueHue U | 9UCTIO, KOPEHb | NOHAMUAMU
TPUTOHOMETPHUYECKOU NOHUdICEeHUe HA | CTETICHN n, | meopuu
OKPY>KHOCTH, CUHYC, | 3a0aHHOe NENCTBUTENBHOE oenumocmu
KOCHHYC, TaHTEHC U | yucio YHCII0, MHOXECTBO | NpU  peuleHuu
KOTaHTEHC YTJIOB, UMEIOLIUX | NPOYEHMO8, JENCTBUTENBHBIX CMAaHOapmHuvLx
MIPOU3BOJIbHYIO BEJTUUHHY; macumao, qucel, 3a0a4
BBITIONHATh apU(PMETUUECKUE | nPU80OUms reoMeTpuIecKas umemso
NCWCTBUSL €  MEJIBIMH U | npumepbl WHTEPIpeTaIns bazogvle
paIoHaIbHBIMU YHCTIAMH, yucen ¢ | HaTypaJIbHBIX, npeocmasienu
BBITIOJTHATH HECIIOKHBIC | 3Ad0AHHbIMU TEJBIX, A 0
npeoOpa3oBaHusl  YMCIOBBIX | c8OUCMBAMU panMoHalbHbBIX, MHOdCECmBe
BBIpOKEHUH,  COAEPIKALINX | 0eaUMOCmU; JeHCTBUTEILHBIX KOMNIEKCHBIX
CTENEeHU 4ucell, JU00 KOpHH | onepuposams | YUCEIL; yucein,
u3 yucen, JU00 JIOTapUPMBbl | HOHAMUAMIU: MMOHUMATh U | c606000HO
qHCel; noeapughm OOBSICHATH 8bINOIHAMb
CpaBHUBATh palMOHAIBHBIC | YUCIA, pasHUILY  MEXIY | ModHcOecmeeHH
qucaa MEXy coOOM; mpuzoHomemp | TIO3ULIUOHHONH U | ble
OLICHUBATh M CpPaBHUBATh C | uuecKkas HETIO3UIIMOHHOM npeobpazosan
pallMOHANBHBIMU  YHCIAMU | OKPYICHOCMb, | CUCTEMaMH 3aIHCH | U
3HAYCHUsI IICNBIX CTENEHEeH | paduanHas u | 9HCen, MpUu2OHOMemp
qucen, KOpHEH HaTypajbHOH | epadycHas MEPEeBOIUTh YHUCIIA | UYECKUX,
CTETICHU u3 qucen, | mepa yena, | u3 OJTHOW CHCTEMBI | loeapupmuyec




norapupmMoB yucel B
IIPOCTHIX CIIydasx;
n3o0pakaTh ~ TOYKaMH  Ha
YUCJIOBOM TPSAMOW IeNble U
panroHaIbHbIC YUCTA,
n3o0paxaTb ~ TOYKaMU  Ha
YUCJIIOBOM  MNPAMOW  LIEJIbIE
CTEIIEHM  YHuCell,  KOpPHU
HAaTypaJbHOM CTEIIEHU U3
qucen, Jorapupmsl 4ucena B
MPOCTHIX CIIydasix;
BBINOJIHATh HECIIOKHbIE
npeoOpa3oBaHus LEIBIX H
IpOOHO-paLlMOHATIBHBIX
OYKBEHHBIX BBIPAKCHUH;
BbIp@XaTh B  IPOCTEHIIMX
Cllydasix W3 PAaBEHCTBA OJHY
NIEPEMEHHYIO uepe3 IpyTue;
BBIUMCIIAT B TPOCTHIX
CllyyasiX 3Hau€HHs YUCIIOBBIX
U OYKBEHHBIX BBIPAKCHHIA,
OCYLLIECTBIISII HEOOXOIUMbIE

IIOACTAaHOBKHN u
npeoOpa3oBaHus;
U300paXkaTh  CXEMaTHUYCCKH
yrojia, BeJIMYHHA KOTOPOTO
BBIpa)KEeHA B rpajycax;
OlICHMBaTh 3HAaKW CHHYCAa,
KOCHHYCa, TaHIeHCa,
KOTaHTeHCa KOHKPETHBIX
YIJIOB.

B noeceonesrnoni osicuznu u
npu usyyeHuu opyaux
VUEOHBIX NPEOMEMO8:
BBHITIONHSATh BBIYUCIICHUS TIPH
pelieHnn 3a7a4
MPAKTUIECKOTO XapaKkTepa,

BBITIOJIHATh ~ MPAKTHYECKUE
pacyeTsl C MCHOJIb30BAHUEM
npu HEOOXOIUMOCTH

CIIPAaBOYHBIX MAaTE€pUAIIOB U
BBIYMCIIUTEIBHBIX YCTPOUCTB;

COOTHOCHUTD peanbHbIe
BCJIIMYHHBI, XapaKTCPUCTUKHU
00BEKTOB OKpY>KaroIiero

MHpAa C HX KOHKPETHBIMU
YHCJIOBBIMH 3HAUCHUSIMU,
HCIIOJIH30BaTh METOIbI
OKPYTJICHUSI, IPUOTHKESHUS U
NPUKUJIKH TIPpU  PEUICHUH
MPAKTUYECKUX 3aj1a4
MOBCEIHEBHOM KU3HHU

genuduHa yenda,
3a0aHH020
MOYKOU Ha
Mpu2coHomMemp
uyeckou
OKDPYIHCHOCTU,
cumyc,
KOCUHYC,
manzenc u
KOmauzenc
yenoe,
umerowux
NPOU3BOTLHYIO
BENIUYUHY),
yycna e u m,
8bINOIHAMb
apugpmemuuec
Kue oelicmeus,
couemas
YCmHvle u
nuUcbMeHHble
npuembl,
NpUMEHss npu
HeobxX00UMoc
mu
BLIYUCTUMETILH
bie
ycmpoucmea;
HAaxooums
3HaveHus
KOpHsL
HamypanbHoU
cmenenu,
cmenenu c
DPAYUOHATILHBL
M
nokasameinem,
noeapughma,
UCcnov3ys npu
HeobxX00UuUMoc
mu
BLIYUCTUMETLH
bie
ycmpoucmaea;
NONb308AMbCSL
OYeHKOU u
NPUKUOKOU
npu
NPAKMUYECKUX
pacuemax;
nposooums no
U36€CMHbBIM
dopmynam  u
npasuiam
npeobpazosam
uss  OYKGEHHbIX
8bIPAdICEHUIL,
BKIIOYAIOUUX
cmenenu,

3anmucu  (CUCTEMBbI
CUHCIJICHHS) B
APYTYIO,
JI0Ka3bIBaTh u
WCIIOJIb30BaTh
IpU3HAKU

JETUMOCTH CYMMBbI
U T[POU3BEACHUS
MpU  BBINOJHEHUU
BBIYMCIICHUI u
pelIeHuN 3a/1ay;
BBITOIHSATD
OKpYTJICHUE
palMOHANbHBIX U
HppaMOHAIBHBIX
qycesl ¢ 3aJaHHOU
TOYHOCTBIO;
CpPaBHHBATh
JICACTBUTEIIbHBIC
qucna pa3HBIMU
crocobamu;
yIOPSI0YUBATh
YuCIIa, 3aliCaHHbIC
B BUJIE
OOBIKHOBEHHOM |
JECSITUYHOM 1po0w,
YuCIIa, 3alUCaHHbIC
C HCIIOJIb30BaHHEM
apru(METHIECKOTO
KBaJI[PaTHOTO
KOpHH, KOpHEN
CTEIIeHH OOJIbIIe 2;
Haxomutb HOJ[ u
HOK pa3HbIMU
crioco0aMu "
UCIIONBb30BaTh  HX
npu peteHun
3a/1ay;

BBITIOJTHSTh
BBIYHCIICHHS u
npeoOpazoBaHUs
BBIPAKECHUH,
CoJIepXKaIINX
JEeHCTBUTENbHBIE
YuciIa, B TOM YHCIIe
KOpHU
HaTypaJbHBIX
CTEIICHEM;
BBITIOJTHATH
CTaHJapTHbIE
TOX/I€CTBEHHBIC
npeoOpa3oBaHUs
TPUTOHOMETPHUIECK
ux,
Jorapu(pMUIECKHX,
CTENEHHBIX,
HppallMOHATILHBIX
BBIPA)KCHUIA.

KUX,
cmenenHbix
8bIPANCEHULL,
énaoemo
Gopmynoii
buroma
Hbvromowna;
NPUMEHSAMb
npu  peuteHuu
3a0ay

meopemy 0
JUHEUHOM
npeocmasieHu
u HOJ;
NpUMEHAMb

npu  peuwieHuu
3a0ay
Kumaiickyro
meopemy
oCmamkax;,
NPUMEHAMb
npu  pewieHuu
3a0au  Manyrwo
meopemy
Depma,
ymems
8bINOIHAMb
3anuco Yyucia 6
NO3UYUOHHOU
cucmeme
CUUCTIeHUsL,
NPUMEHSIMb
npu  peuwieHuu
3a0au
meopemuro-
yucnosvle
dynxyuu:
YUCIo U cymma
Oenumerell,
@yHryuio
Diinepa;
NPUMEHSIMb
npu  peuwieHuu
3a0a4 yenwHvie
opobu;
npUMEHMb
npu  pewieHuu
3adau
MHO20UNIeHbl C
oeticmeumenvt
bIMU U YeTbIMU
Ko3hPpuyuenm
amu,

enadems
HOHAMUAMU
npUBOOUMDBILL U
HenpusooUMbl
1l MHO20YNeH U
NPUMEHAMb  UX

06




KOpHU,
nocapu@mol  u
MpU2OHOMEMp
uveckue
dyHryuu;
Haxooums
3HAYEeHUs.
YUCTOBLIX U
OYKBEHHBIX
BbIPAdICEHUIL,
ocyujecmerisis
Heobxooumvle
NOOCMAHOBKU
u
npeobpazosam
ust;
uzobpasicams
cxemamuuecku
Yyeol, éenuduHa
KOMOopo2o
svipadiceHa 8
epaoycax — uu
paouanax;
UCNoOIb308amb
npu  peuleHuu
3a0au
mabauyHvle
3HAYEHUs.
MpU2OHOMEmp
UYeCcKux
dynxyuii
Yenos;
8bINOIHAMb
nepesoo
BeUYUHBL Veld
U3 paouaHHoll
Mepbl 8
2paoycuyro  u
0bpamHo.

B
nogceonesHoll
JHCUBHU U NpU
uzyyeHuu
opyaux
V4eOHbIX
npeomemos:
BbINOIHAMb
oeticmeus c
UUCTIOBLIMU
OaHHbIMU  NpU
peuterHuu
3a0ay
npaKmuyecKoe
0 xapaxmepa u
3a0ay u3
PA3TUYHBIX
obnacmeti
3HAHUU,

B nosceonesnoii
JHCUSHU U npu
usyyeHuu  Opyeux
npeomemos:
BBIIIOJIHSATh u
OOBACHATH
CpaBHEHHE
pe3yIbTaTOB
BBEIUMCIICHU M
perieHuu
MPAKTUIECKHIX
3aJa4, B TOM YHCIIE
MPUOITMKEHHBIX
BBIYMCIICHHH,
WCIIOJNIb3YSl pa3HbIC
CII0COOBI
CPaBHEHUM;
3aMMCHIBATh,
CpaBHHBATb,
OKPYTJISATh
YUCJIOBBIE JaHHBIC
pEATbHBIX BEIIMYNH
C HCIIOJIb30BaHUEM
pa3HbBIX CHCTEM
U3MEPCHHUS;
COCTaBJIATh i
OIICHUBATh
pa3HBIMU
crocodamu
YHCIIOBEIE
BBIPOKEHUS
peleHuu
MTPAKTUIECCKHIX
3a4a4 W 3aJad M3
IpYTUX  y4eOHBIX
IPEeIMETOB

pu

pu

npu  peuieHuu
3a0au;
NpUMEeHAMb
npu  peuieHuu
3a0ay
OcHogHyo
meopemy
aneedpuol,
NpUMEHAMb
npu  peuieHuu
3a0a4
npocmeuuiue
@yHxyuu
KOMNJIeKCHOU
nepemeHHoU
Kax
2eomempuieck
ue
npeobpazosan
ust




UCNnoL3ys npu

Heobxooumoc

mu

CnpasouHvie

mamepuansvl U

BbLIYUCIUMEIH

bie

ycmpoticmea;

oyeHugamn,

cpasHueamv U

UCNOTb3068aMb

npu  peuleHuu

NPAKMU4ecKux

3a0ay

yucnogvle

3HAYEeHUs.

PeanbHuIX

BEIUYUH,

KOHKpemmbie

YuCI08ble

xapaxmepucm

uKu 00vekmos

OKpYdHCcaouje2o

mupa

Ypasnenus u | Pemathb JIMHeWHbIe | Pewwamo CB00OIHO Hocmuoicenue
HepaseHcmea | ypaBHEHUS] W HEPaBEHCTBA, | pAyUOHAIbHblE | OIEPUPOBATH pe3yrbmamos

KBaJIpaTHbIC YpaBHEHUS; , [MOHATUSMU: paszoena ll;
pemars  JiorapuMUYECKHE | nOKaA3amenbHul | ypaBHEHUE, €80000HO
ypaBuenust Buma log 5 (bx + | e U | HEPaBEHCTBO, onpeoensimo
C) = d wm mpocreiimue | 1ocapugmuiec | pABHOCHUIbHBIC mun u
HepaBeHcTBa Buna 109 4 X < d; | kue ypasuenusi | ypaBHEHUs U | ebibupamo
pemarpb MoKa3aTebHbIe | U HEPaBEHCTBA, Memoo
ypaBHenus, Buma a>°= d | mepasencmea, | ypaeHenue, pewenust
(rme d MOXXHO TIPE/ICTABUTH B | npocmetiwiue | SBISIONICECS NOKA3amebHbl
BUJIE CTETIEHU C OCHOBAHUEM | UPPAYUOHANBbH | CIEJCTBUEM X u
a) u MPOCTEUIINE | ble u | Ipyroro Jnocapugpmuyec
HepaBeHcTBAa BuAa @& < d | mpueonomemp | ypaBHeHus, KUX YpasHeHull
(rme d MOXKHO TIPE/ICTABUTH B | UuecKue ypaBHEHHS, U HepaseHcms,
BUJIE CTETIEHU C OCHOBAHUEM | YpAGHEHUs, pPaBHOCUJIBHBIE HA | UPPAYUOHATILH
a);. HepaseHcmea U | MHOYKECTBE, bIX YpaBHeHUll
MIPUBOAMTH HECKOIIbKO | UX cucmemsl, | paBHOCUJIbHBIC U HepaseHcms,
IPUMEPOB KOpHEH | ucnonvzosams | mpeoOpa3oBaHUS mpueoHomemp
MIPOCTEUILIETO Memoovbl YpaBHEHUMU; uyeckux
TPUTOHOMETPHUYECKOTO peuieHus pemarThb pasHble | ypaeHeHuti U
ypaBHEHMs BUAA: Sin X = @, | ypaeHeHuli: BUJIbl YPaBHEHUH U | HepageHncms,
cosx =a, tgx=a, ctg X = @, | npusedenue K | HEPABEHCTB H WX | UX CUCHEM,
rre a — TabauyHoe 3HaYeHUe | 6udy CHUCTEM, B  TOM | C60000HO
COOTBETCTBYIOIIEH «npouseederue | 9MCIe HEKOTOPBIE | peuamy
TPUTOHOMETPHUYECKON pasHo  Hymo» | ypaBHeHUs 3-i u 4- | cucmemoi
GbyHKIUH. unu  «yacmuoe | i CTENEHEH, | JUHEUHBIX

PAasHo  Hya0», | IPpOOHO- ypasHeHu;
B nosceonesHoll dicusHu U | 3ameHa palnMoHaNBHBIE | | pewams
npu u3yyeHuu Opyaux | nepemMeHHulx, | UppaLlMOHANbHBIC; | OCHOBHbIE
npeomemos: uUCcnoib308ams | OBIAIETh munsvi
COCTAaBJISITh u pemiareb | memoo OCHOBHBIMU ypagHeHuu  u
YpaBHEHHsI M CHCTEMBI | UHMEPBALO8 TUTIAMHA HepaseHcmes ¢
YpaBHEHMH TP DEUICHUU | 01  peuleHus | OKa3aTeIbHbIX, napamempamu
HECIIOKHBIX  NPAKTHYECKUX | HEePABEHCME, JOrapuMHUYECKUX, | ;




3aga4

UCNOIL3068aMb
epaghuueckuti
Memoo o
NPUOTUNHCEHHO
20 peuieHus
VpasHeHut U
HEpPaGeHcme,
uzobpasxcamo
Ha
mpu2coHomemp
uveckou
OKpYIAHCHOCMU
MHOIICECBO
pewienul
npocmenuux
mpu2oHomemp
UYecKux
ypaeueHuu  u
HEepageHcme,
8bINOIHAMb
ombop KopHeli
VpaeHeHu unu
peueHuti
Hepagencms 8
coomeemcmeu
u c
00NnoHUMENbH
bIMU
yenosusamu - u
02paHudeHusm
u.

B
N0BCEeOHEBHO
HCUBHU U NpU
uzyueHuu
opyaux
VueOHbIX
npeomemos:
cocmaensims u
pewamy
VPaBHeHus,
cucmembl
ypaeHeHuu  u
HepaseHcmea
npu  peuleHuu
3a0au  Opyeux
V4eOHbIX
npeomemos;
UCNOIb3068aMb
VpasHeHus U
HepaseHcmea
ons
nocmpoenus u
uccnedosanus
npocmenuux
mMamemamuyec
Kux  mooenell
PeanbHbIX

HUPPALMOHAIIBHBIX,
CTETICHHBIX
ypaBHEHUN u
HEPABCHCTB u
CTaHJApTHBIMU
METOJaMuU nux
peuieHuin u

IPUMEHATh UX NpU
peIlIeHIH 3a/1a4;
IPUMEHSATh
teopeMmy be3sy k
PELLEHHIO
YpaBHEHUU;
IPUMEHSATh
teopemy Buera s
pereHus
HEKOTOPBIX
ypaBHEHUN
CTETIeHU BBIIIIE
BTOPOIi;

NOHUMATh  CMBICT
TeopeM 0
PaBHOCWIIBHBIX U
HEPaBHOCUJIbHBIX
npeoOpa3oBaHMIX
ypaBHEHUH u
yMETh ux
JIOKa3bIBaTh;
BJIAJIETh METOJaMH
peleHus
yYpaBHEHUH,
HEpaBEHCTB M HX
CHCTEM, YMETh
BBIOUpPAaTh  METOJ
pereHus u
000CHOBBIBAaTh
CBOM BBIOOD;
UCIIOJIb30BaTh
METOJ] WHTEPBAIOB
e pereHus
HEPaBEHCTB, B TOM
qucle JIpOOHO-
palMoHANBHBIX U
BKJIIOYAIOIIUX B
cebs
uppaloHalbHbIe
BBIpA)KCHUST;
pemarhb
anreOpanvecKue
ypaBHEHHUS U
HEpaBEHCTBA U WX
CHCTEMBI c
napaMeTpamu
anreOpanyeckuM |
rpaduyecKkum
METOJIaMH;
BIAJeTh pa3HbIMU
MeTOoJaMHU
JI0Ka3aTelbCTBA

NpUMEeHAMb
npu  pewieHuu
3a0ay
HepaeeHcmea
Kowu —
bynaxosckoeo,
bepuynnu;
umemsn
npeocmasieHu
e 0
HEpPageHcmeax
MmedxHcoy
cpeoHumMu
cmeneHHbIMU




cumyayuu Ui
NPUKTAOHBIX
3a0au;

ymemb
unmepnpemup
o6amu
NOJIYYEeHHbLUL
npu  peuleHuu
VpasHeHus,
HepaseHcmea
un  cucmemvl
pesyivmam,
oyeHugams e2o
npasoonoooou
€ 8 KOHmeKcme
3a0anHHol
peanvHou
cumyayuu  uau
NPUKIAOHOUL
3a0aqu

HEPaBEHCTB;
pelars ypaBHEHHS
B LIEJIBIX YMCIIAX;
n300paxkathb
MHOKECTBa
IUIOCKOCTH,
3aJaBacMble
ypaBHEHUSAMU,
HEPABCHCTBAMH W
UX CUCTEMaMH;
CBOOOTHO
UCIIOJIb30BaTh
TOXKICCTBEHHBIC
npeoOpa3oBaHMs
npu peleHuu
ypaBHEHUH u
CUCTEM ypaBHEHUH

Ha

B noeceoHesHol

HCUSHU U NpU
uzyueHuu  Opyaux
npeomemos:
COCTaBIISITh u
pemars
ypaBHEHHS,
HEpPaBEHCTBa,  HX
CHCTEMBI npu
pelIeHun 3a1a4
Ipyrux  y4eOHBIX
IPE/IMETOB;
BBITIOJHATH OICHKY
paBa0NOI00US
pe3yabTaTOB,
HOJY4YaeMbIX TpHU
pereHnH
Pa3INYHbIX
yYpaBHEHUH,
HEpaBeHCTB U HUX
CHCTEM npu
peleHnu 3a1a4
IpYTUX  y4eOHBIX
IPEIMETOB;
COCTaBIISITh u

pemaTh ypaBHEHUS
U HEpaBeHCTBAa C
napameTpam TpH
peleHuH 3amaq
IpYyruxX  y4eOHBIX
MPEIMETOB;
COCTaBIISATh
ypaBHEHHE,
HEpaBEHCTBO  HJIU
ux CHCTEMY,
OTHCBIBAIOIITHE
peabHyI0
CUTYaLHUIO
MIPUKJIIaTHYIO
3agauy,
MHTEPIPETHPOBATH

NN




MOJIYYCHHBIC

pe3yJbTaThI;

UCTIOJIb30BaTh

IIPOrpaMMHBIE

cpeacTsa npu

peleHnu

OTJENBHBIX

KJIacCOB

ypaBHEHUH u

HEpaBEHCTB

Dynxyuu OmnepupoBarb Ha 0a3oBoM | Onepuposams | Bnanets Locmuoicenue

YpOBHE HOHATUSAMU: | NOHAMUAMU. HOHATHAMMU: pe3ynibmamos
3aBHCUMOCTh BEJIMYMH, | 3d8UCUMOCMb | 3aBUCHMOCTD pazoena II;
GbyHKLHSA, apryMeHT U | euyuH, BEJINYMH, enaoemo
3HaYeHue (yHKIMH, 00NACTh | PyHKYUA, GbyHKIMA, noHAmueMm
OIIpPENICJICHUs] U MHOXECTBO | apeymenm U | apryMeHT U | acumnmomul u
3Ha4eHUH (QyHKUMHU, TpauK | 3HaueHue 3HaYEHUe ymemb ezo
3aBUCHUMOCTH, rpaduk | dyuxkyuu, byHKIIMU, 001aCTh | npUMEHAMb
¢bynkuuu, Hymu GyHKOWH, | o0racmy onpeaeneHus U | npu  peweHuu
MIPOMEXKYTKH onpeoeyieHust U | MHOYKECTBO 3a0au,
3HAKOMOCTOSIHCTBA, MHOHCECMBO 3HaYeHUNI NPUMEHAMb
BO3pAaCTaHUE Ha YHCIOBOM | 3HAYeHUll ¢byakuu, TpaduK | Memoov
NPOMEXYTKE, YOBIBaHHE Ha | pyHKYuUU, 3aBHCHUMOCTH, pewenus
YUCJIOBOM MPOMEXKYTKE, | epaguk rpaduxk GyHKIUY, | npocmeriuiux
HauOoJblllee W HAMMEHBIIEE | 3a8UCUMOCTY, | HYITH bynKMY, | ougpdepenyua
3HaueHWe  (QyHKUUMU  HA | epaghux MPOMEKYTKH JIbHbIX
YHCIOBOM NPOMEXYTKE, | yHKyuu, Hyau | 3SHAKOMOCTOSIHCTBA, | YPAGHEHUl
nepuoauyeckas  GYHKUHUSA, | pyHKyuu, BO3pacTaHue Ha | nep6oco u
MIEPUOTT; NpoOMedCymKy | YUCIOBOM 68Mopo20
OlepUpoBaTh Ha 0a30BOM | 3HAKONOCMOAH | IPOMEKYTKE, nops0Ko8
YpOBHE TOHSATHSAMH: TIpsMasi | cmed, yOBIBaHTE Ha
u oOpatHas | gospacmanue | YUCIOBOM
MPONOPIIMOHATEHOCTh HA  4UCI080M | IPOMEXYTKE,
JTMHEWHas, KBaJpaTU4Has, | npomedcymke, | HauOoOJbIIee u
norapudmudeckas U | yoviganue Ha | HAUMEHBIIIEE
noka3zaTesbHast byHKLIUY, | YucI080M 3HaYeHHue (PYHKUUU
TPUTOHOMETPHUYECKHE npomexcymke, | Ha YHCIOBOM
GbyHKIIY; Haubonvuiee U | IPOMEXKYTKE,
pacro3HaBaTh rpaduKy | HauMeHblULee epruoInIecKast
3JIEMEHTAPHBIX GbyHKUMH: | 3Hauenue GyHKIMSA, TEepuof,
psAMOI " oOpaTHOH | pyHKyuu  Ha | YeTHAs U HedeTHas
MPONOPLIMOHATIBHOCTH, YUCI080M GyHKIMH;  yMETb
JIMHEWHOM,  KBAJpaTU4HOW, | npomedicymke, | IPUMEHATh 9TU
JorapupMUUECcKOM U | nepuoouuecka | MOHATUSA pu
MTOKA3aTEIbHOU byHKIMH, | 2 @yHKyus, | pelIeHn! 3a1ay;
TPUTOHOMETPHUYECKUX nepuoo, BJIAJIETh TOHITHEM
GbyHKINH; yemuast u | cTenieHHast
COOTHOCHTH rpaduKy | HeuemHas (GyHKIHSA; CTPOUTH
3JIEMEHTAPHBIX byHKIUR: | yHrkyuu; ee rpaguK U yMeThb
IpsAMOI u oOpaTHOH | onepuposéamsv | IPUMEHSATH
MPONIOPIIMOHAITLHOCTH, NOHAMUAMU: CBOICTBa
JIMHEWHOM,  KBAaJApaTU4HOW, | npsamas U | CTEIIEHHOM
JorapupmMuIecKon U | oopammuas GbyHKIIIHN pu
MoKa3aTeabHON byHKUUH, | nponopyuonan | pelieHuy 3aaad;
TPUTOHOMETPHUYECKUX bHOCHD, BIIAJICTh
bynkuuii ¢ Qopmynamu, | auHelHas, MOHATUAMU
KOTOPBIMH OHHM 33JJaHBbl; Keaopamuyunas | TOKa3aTelIbHas
HaxXoAuTh 1Mo  rpaduky |, GbyHKIHA,
npUOINKEHHO 3HA4YeHUs | Jo2apugmuyec | IKCIIOHEHTA,




byHKIIUU B 3aJaHHBIX
TOYKaX;

ompeneNnaTe 1o  rpaduky
cBoiicTBa (YHKIMHU (HYIH,
MIPOMEKYTKH
3HAaKOIOCTOSIHCTBA,

MIPOMEKYTKH MOHOTOHHOCTH,
HauOOJbIINEe ¥ HaWMEHBIINE
3HAQUYEHMS U T.I1.);

CTPOMTH  O3CKM3  rpaduka
(GyHKINH, YIOBIETBOPSIOIIEH
MIPUBEICHHOMY Habopy
YCIIOBHM (mpoMexxyTKu
BO3pacTtaHusi / yObIBaHUSA,
3HAYEHUE ¢byHKIMN B
3aJlaHHOM  TOYKE,  TOYKH
AKCTPEMYMOB H T.II.).

B noeceonesnoti orcusnu  u
npu usyyeHuu opyaux
npeomemos:

ONpEeNEATh rpadukam
CBOMCTBA peanbHbIX
MPOLIECCOB U 3aBUCUMOCTEMN
(HambopIINE U HAMMEHBIITHE
3HA4YEHMUS, MIPOMEKYTKHU
BO3pacTaHuss M yObIBaHMS,
MIPOMEXYTKH
3HaKOMOCTOSIHCTBA U T.I1.);
MHTEpPIPETUPOBATh CBOMCTBA
B KOHTEKCTE€ KOHKPETHOU
MPaKTUYECKOU CUTyalluu

10

Kast u
NOKA3amenbHa
K @yHryuu,
MpUucOHOMemp
uueckue
dynryuu;
onpeodensimo
3HayeHue
GdyHrxyuu
3HAYEHUIO
apaymenma
npu paziuyHbIxX
cnocobax
3a0anus
dyHryuu;
cmpoums
epagpuxu
U3YYEHHDBIX
GdyHryuil;
onucwsleams no
epaguxy u 6
npocmeuuiux
cnyuasnx no
dopmyne
noseoenue U
ceolicmea
@yHxyui,
Haxoo0uma
epagpuxy
dyHrkyuu
Haubonvuiue u
HauMeHbuue
3HAYEHUsL,
cmpoums
9CKU3 epaguxa
@yHrkyuu,
Y0081emeopsito
weti
npUBeOeHHOM)
Habopy
yCnosutl
(npomesicymku
603pacmanus/y
Ovl8aHUs,
3HayeHue
@dyHrkyuu 8
3a0aHHol
moyke, MOYKU
IKCMPEMYMOS,
acumnmomul,
HYIU  QYHKYUU
um.o.);
pewamsy
YypagHeHus,
npocmetiuiue
cucmembl
VpasHeHul,
UCNONb3YS
ceolicmea

no

no

CTPOUTH 170
rpaguk U yMETh
MIPUMCHSITh
CBOMCTBA
MOKa3aTeJIbHOU
byHKIIIT npu

pElICHNH 3a]1aY;
BJIAJICTh TOHSITHEM
norapudmmuyeckas

(byHKIHS; CTPOUTH
ee rpaduKk U yMeTh

IPUMEHSITD
CBOICTBa
Jorapu(pMUIECKOM
byHKIIIHN npu
pElIeHUH 3a]1aY;
BIIA/ICTh
HOHSITUSIMHU
TPUTOHOMETPHYIECK
ue byHKIUY;
CTPOUTH 170
rpaduku U yMeThb
IPUMCHSITH
CBOMCTBA
TPUTOHOMETPHYIECK

ux (yHKUMA TpH
pelIeHIH 3a/1a4;
BJIQJIETh TOHSITHEM
oOpaTHas
byHKIUS;
MIPUMCHSITh 3TO
MIOHSITHE npu
peIlIeHIH 3a/1a4;
MPUMEHSITh npu
pereHnH 3a1a4y
CBOMCTBA
GyHKIU:
YETHOCT,
MIePUOTUIHOCTD,
OTPAaHUYEHHOCTH;
MIPUMCHSITh pu
pelLeHnn 3a/1a4y
npeoOpazoBaHUs
rpaduKoB
byHKIHIH;

BIIAJICThH
MTOHATHSIMHI
YHUCIIOBas
MOCIIeI0BATEIHHOC
Tb,
apudMeTnueckas u
reoMeTpuIecKas
MIPOTPECCHS;
MIPUMEHSITh npu
pereHuH 3aj1a4
CBOICTBa u
MIPU3HAKU
apu(pMeTHIECKONH U
reOMETPUYECKOM




dyHrkyul u ux
epaghuxos.

B
no8ceOHesHOU
JHCUBHU U NpU
uzyueHuu
opyaux
VUeOHbIX
npeomemos:
onpeoensimy
no epaghuxam
u
UCNoIb308ams
onsi  peulenusi
NPUKTAOHBIX
3a0ay
ceolicmea
PeanbHuIX
npoyeccos  u
3asucumocmeii
(Haubonvuue u
HaumeHbvuUe
3HAYeHus,
NPOMENCYMKU
803pacmanus
u  yovlieauus
@yHxyuu,
NPOMENCYMKU
3HAKONOCMOSIH
cmaa,
acumnmomul,
nepuoo u
m.n.);
unmepnpemup
06amu
ceolicmea 8
KOHmeKcme
KOHKDEeMHOU
NpaKmu4ecKou
cumyayuu;
onpeoenamy
no epaghuxam
npocmetiviue
xapaxmepucm
UKuU
nepuooudecKu
X npoyeccog 6
ouonozuu,
9KOHOMUKE,
MY3bIKe,
paouocsesizu  u

op.

IIPOTPECCUNL.

B noecednesnoti
MHCUBSHU U NpU
uzyueHuu  Opyeux
VueOHbIX
npeomemos:
OTIPE/ICIISATh 1o
rpadgukam u
WCIIOJIb30BATh IS
pereHus

MPUKIATHBIX 3a/1a4
CBOMCTBa
peaJIbHbIX
IPOLIECCOB u
3aBUCUMOCTEN
(HambompIITHE u
HaWMEHbIIINE
3HauYEHUS,
IPOMEKYTKH
BO3pacTaHus u
yOBIBaHUS
¢byHKIUY,
IPOMEKYTKH
3HAKOIOCTOSIHCTBA,
ACHUMITOTHI, TOYKH
neperuda, mNepuoa
U T.IL.);
UHTEPIPETUPOBATD
CBOMCTBA B
KOHTEKCTE
KOHKPETHOU
IIPaAKTUYECKON
CUTYAIHH;.
ONpPENENATh
rpaduxam
IIpOCTENIINE
XapaKTEePUCTUKU
NEePUOINYECKUX
MIPOLIECCOB B
Ouosoruu,
SKOHOMHUKE,
MY3bIKE,
paavocBA3M U Ap.
(ammuTyna,
MepHO U T.11.)

o

(amnaumyoa,

nepuoo u m.n.)
Onemenmoi OmnepupoBatb Ha 0a3oBoM | Onepuposéams | Bnanets nonstuem | Jocmudicenue
Mamemamuy | ypOBHE TIOHATHUSIMU: | HOHAMUAMU. 0ECKOHEUHO pe3yibmamos
ecKo2o mpou3BoMHAsT (QYHKIWH B | npouszeoOHas | yObIBaromas pasoena II;
ananusa TOYKE, KacateJbHast K | pynxyuu 6 | reoMeTpuUecKast Cc80000HO




rpaduky byHKIIUH,
pou3BoAHAs (HYHKIINH,

OTIpECTISATh 3HAYCHHE
MPOW3BOIHON  (YHKIMH B
TOYKE 1O  HM300paKEeHHUIO
KacaTempHOW K  Tpaduky,

IIPOBEACHHON B 3TOM TOUKE;
peuiatb HECJIOXKHBIE 3a/1auu
Ha NIPUMEHEHUE CBSI3U MEKIY
MIPOMEXYTKAMHU
MOHOTOHHOCTM M TOYKAMH
skcTpemMyMa  QYHKIUH, C
OJIHOM CTOpOHBI, u
MIPOMEXYTKAMHU
3HAKOIIOCTOSIHCTBA U HYJISIMU
MIPOM3BOHON 3TOW (PYHKITUH
— C ApYroi.

B noeceonesnon oicuznu u
npu usyueHuu opyaux
npeomemos:
TOJIb3YACh rpadukamu,
CpaBHHBATH CKOPOCTH
BO3pacTaHUs (pocra,
MOBBIIICHUS, YBEIUYCHUS W
T.IL.) HJIH CKOPOCTH
yOBIBaHUS (mapenwus,
CHIDKCHHUS, YMEHbBILICHUS U
T.I.) BEJIMYUH B PEATbHBIX
nporieccax;

COOTHOCHUTH rpaduku
pealbHBIX ~ TPOIECCOB |
3aBHCHUMOCTEH C 150:¢
OIMCAHMUSIMH, BKIIOUAOIUMH
XapaKTePUCTHKH  CKOPOCTH
u3MeHeHus (OBICTpBIM pocT,
TJIABHOE TTOHIDKEHUE | T.11.);
HCIIOJIb30BATh rpaduku
pEATBHBIX  TPOIECCOB IS
pelieHus HECIIOXKHBIX
MPUKJIAMHBIX 33734, B TOM
qHCIie Onpeaensis no rpadguxy
CKOPOCTh X0/ MpoIiecca

mouxke,
KacamenvbHas K
epaguxy
dynkyuu,
NPOU3BOOHAS
dynryuu;
BLIYUCTIAMND
nPOU3BOOHYIO
00HOUNIeHa,
MHO20UIeHd,
K8AOPAmMHo20
KOPHs31,
NPOU3800HYIO
cymmbl
dyHryui;
BLIUUCTIAMD
npouU3B800HbLE
NeMEeHMapHbl
X yukyuti u
ux
KoMOuHayuil,
ucnowb3ys
cnpasounbvie
Mamepuanvi;
uccneoosams
npocmeuuiux
cnyuasnx
@dyHkyuu  Ha
MOHOMOHHOCM
b, HAXo0umo
Haubonvuiue u
HauMeHbuue
3HAYeHUs.
@yHryuil,
cmpoums
epaguxu
MHO20UIEHO8 U
npocmenuux
PAYUOHATILHBIX
@dyHxyu c
UCNOIb306AHUE
M annapama
Mamemamuyec
K020 aHAu3d.

B
Nn0BCEOHEeBHOU
JHCUSHU U NpU
uzyyeHuu
opyeux
VUeOHbIX
npeomemos:
pewamsy
NPUKIAOHbIE
3a0aqu
ouonozuu,
Gusuxu,
Xumuu,
9KOHOMUKU U

us3

nporpeccust u
YMETb MPHUMEHSThH
€ro IpH peLIeHUH
3azay;

MIPUMCHSITh IS
pereHus 3a1a4
TEOPHIO TIPEJICTIOB;
BJIAJETh
MMOHATHSMH
OECKOHEYHO
OoJIbIIIHE u
OECKOHEYHO MaJIbIe
YHCJIOBEIC
IIOCJIENOBATEIHHOC
™ u YMETh
CpaBHUBATH
OCCKOHEYHO
OobIINE u
OCCKOHEYHO MAaJIbIC
[IOCJIENOBATEIHHOC
TH;

BJIAJETh
MTOHSTHSIMH:
MIPOU3BOHAS
(GyHKINK B TOYKE,
IPOU3BOHAS
INZINIVIR
BBIYHCIIATH
IPOU3BOTHBIC
3JIEMEHTAPHBIX
byHKIIME B HX
KOMOMHAIIHIA;
HCCIIEI0OBATh
byHKIIIN Ha
MOHOTOHHOCTh U
IKCTPEMYMBI;
CTPOUTH TpauKH U
IPUMEHSITh K
pElICHUI0 331a4, B
TOM qucie c
apameTpom;
BIIAJICTh IIOHSATHEM
KacaTeJbHas K
rpaduky QyHKIHTH
u YMETh

MIPUMEHSITh €T0 MPH
peleHuy 3a1ay;
BIIAJICThH
MTOHATHSAMHI
nepBooOpasHas
yrxuus,
ONPEACIECHHBIN
WHTETpa,
MIPUMEHSITh
TeopemMy
Herorona—
JletiOuua u
CIIEJICTBUS
pelieHus 3a1ad.

€c
JJIsA

enadems
CMaHoOapmHul
M annapamom
Mamemamuyec
K020 —aHanuza
ons
BbIUUCTICHUS
NPOU3BOOHBIX
@yHxyuu
00HOU
nepemeHHOoU,
€c80000HO
npUMeHAMb
annapam
Mamemamuyec
K020 —aHAIU3d
ons
uccnedosanus
@yHryuil u
nocmpoenust
epagukos, 6
mom yucne
uccnedosanus
Ha
8bINYKIOCHb,
onepuposamu
NOHAMUEM
nepe8ooopasHo
i hynxyuu ons
pewenust
3aoau,
o8nademo
OCHOBHBIMU
ceedeHusmMu 0o
unmezpaine
Hviomona—
Jleibnuya  u
e2o
npocmeuuiux
NPUMEHEHUSIX,
onepuposamu
8
CMAaHOapmHvIX
CUmMyayusx
npoOU3800HbBIMU
BbICULUX
nopsi0Ko8;
ymembs
NPUMEHAMb
npu  peuwieHuu
3a0au
ceolicmea
HenpepvLEHbIX
@yuryuil;
ymemb
npUMeHAMb
npu  peuieHuu
3a0ay
meopemul




opyaux Betiepwumpacc
npeomemos, B nosceownesnoii | a;
CBA3AHHbIE  C | HCUBHU U NpU | yMemb
uccieooganue | uzyueHuu  Opyeux | 8bINOIHAMb
M VueOHbIX NPUOIUIICEHHDL
xapakmepucm | npeomemos: €  BbIYUCTEeHUs.
UK  peanbHbiX | peuatb (Memoowl
npoyeccos, NPUKJIAIHBIC pewenust
Haxoxcoenuem | 3aauu U3 | ypasHeHui,
Hauborbwux u | ONONOTHH, GU3UKH, | GbIUUCTEHUS
HAUMEHbUUX XMMHUH, SKOHOMUKU | OnpedeneHHO20
3HaYeHUl, U NpyTUX | uHmezpana);
ckopocmu U | IPEIMETOB, ymemb
VCKOpeHust U | CBSI3aHHBIC C | npumenamo
m.n.; HCCIIeIOBAaHUEM npUIodCceHuUe
XapaKTEPUCTHK nPouU3800HOU U
unmepnpemup | MpOIECCOB; onpeoeneHHo2o
06amu UHTCPIPETUPOBATh | uHmeepaia K
NOyYeHHble HOJTy4YEeHHBIC peweHuo
pe3yivmamul pEe3yJbTaThI 3a0au
ecmecmeo3HaH
ust;
enadems
NOHAMUAMU
emopas
npouU3BOOHAs,
8bINYKIOCD
epacghuka
@yHryuu u
ymems
uccredosams
@yurkyuio  Ha
BbINYKIOCb
Cmamucmux | OnepupoBatb Ha 0a30BoM | Mmems Onepuposatb Locmuocenue
a u meopus | ypOBHE OCHOBHBIMH | npedcmasieHu | OCHOBHBIMH pe3yibmamos
6eposimHocm | ONUCATEIbHBIMU e 0 | ONHCATEIbHBIMU pazoena ll;
ell, J102uKa U | XapaKTepUCTHKAMU OUCKPEeMmHbIX U | XapaKTEPUCTUKAMH | UMeNb
KOMOUHamop | YMCIOBOTO Habopa: CpelHee | HenpepulgHblX | YUCIOBOTO HabOpa, | npedcmasienu
uxa apu(MeTHYECKOe, MEAMaHA, | CAVUAUHbIX MOHATHEM e 0
HauOoJblllee ¥ HAaWMEHBIIEe | geluUyUHAX U | TeHepalIbHas YeHmPAaIbHOU
3HAYCHUS; pacnpeoenenusi | COBOKYITHOCTb U | npedenbHol
omepupoBaTh Ha 0a30BOM | X, o | BEIOOpKOH U3 Hee; | meopeme;
YPOBHE TOHSATHSMH: YacTOTa | HE3a8UCUMOCH | OTIEpUPOBATH umemso
U BEPOSTHOCTb  COOBITUSA, | U  CAYYAUHBIX | TOHATUSAMHU: npeocmasienu
CIIy4allHbII BBIOODP, OMBITHI C | BEIUUUH, 4acrora ul|e o
PaBHOBO3MOXKHBIMH umems BEPOSTHOCTD 8b100POUHOM
AJIEMEHTApPHBIMU COOBITUSMHU; | npeocmasieHu | COOBITHS, CyMMa H | K@ guyuernm
BBIYHCTISTh BEPOSATHOCTH | € 0 | Ipou3BeICHHUE e Koppenayuu
cOOBITHI HA OCHOBE MOJICUETA | Mamemamuyec | BEPOSITHOCTEMH, u JUHEUHOU
YKCIia UCXO/I0B. KOM BBIUUCIIATH pezpeccuu;
0J#CUOaHuy U | BEpOATHOCTH umemsv
B noeceonesnoti oicusnu u | oucnepcuu COOBITHIA Ha | npedcmasienu
npu uzyyeHuu Opyaux | Cry4arHwix OCHOBE TIOJCUETA | € 0
npeomemos: 8eNUYUH, qHCcIIa UCXO0B; cmamucmuyec
OLICHUBATh M CpPaBHUBATH B | UMemb BIIAJIETh KUX 2Unome3sax
MPOCTBIX clydasix | npeocmaeieHy | OCHOBHBIMU u npoeepke
BEPOSITHOCTH  COOBITHH B | e 0 | IOHATHAMU cmamucmuyec
peabHOM KU3HH; HOPMAbHOM KOMOWHATOPUKH U | KOU 2unome3sul,
YHUTaTh, COIIOCTAaBJISITh, | pacnpedenenu | yMETh ux | o




CpaBHMBATb,
UHTEPIPETUPOBATH
IIPOCTBIX CIIydasx

B
peasibHbIE

JaHHBIC, TMPCACTAaBJICHHBIC B

BUIE  TaOJHIL,
rpadgukoB

JIAarpamMm,

U u npumepax
HOPMANbHO
pacnpeoeneHt
bIX CIYYAUHDBIX
BENUYUH,
NOHUMAaMb
Cymv  3aKOHA
oonbuux yucern
u
8b100POUHOC0
memooa
usmepenusl
8eposmHoOCmell
;

umemy
npeocmasiieHu
e 00 yclosHoll
8epOSIMHOCMU
U O NOIHOU
8epOSIMHOCMU,
NPUMEHAMb UX
8 peutenuu
3a0au;

umems
npeocmasieHu
€ 0 BaJNCHbIX
YACMHBIX
suoax
pacnpeodeneru
u u
NPUMEHAMb UX
8 peutenuu
3a0au;

umemuy
npeocmasieHu
e 0
Koppeaayuu
CAYYAUHbIX
BENIUYUH, 0
JIUHEUHOU
pezpeccu.

B
NOBCEOHEBHOU
JHCUBHU U NpU
uzyuenuu
opyaux
npeomemos:
BLIUUCTIAMD

unu

oyeHusamo
8EPOSIMHOCMU
coovimutl 8
PpeanbHou
HCU3HU,
8b10Upamv
nooxoosuue
Memoobl
npeocmasiieHu

MIPUMEHSITh pu
PEIICHNN 33134,
HUMETh
npeacTaBiacHue 00
OCHOBax  TEOpHH
BEPOSATHOCTEM;
UMETh
IPEICTaBICHUE O
JUCKPETHBIX
HEIPEPBIBHBIX
CIIy4alHBIX
BEJIMYMHAX U
pacnpenesneHusx,
HE3aBUCUMOCTH
CIIy4alHBIX
BEJIMYNH;
UMETh
IPEICTaBICHUE O
MaTeMaTUYECKOM
OKUJaHUU U
JUCIIEpCUU
CIIy4alHbIX
BEJIMYUH;

UMETh
IpEJICTaBICHUE O
COBMECTHBIX
pacnpeeneHusx
CIIy4alHbIX
BEJIMYUH;
IIOHUMATh CYTh
3aKOHa  OOJBIINX
qyucel U
BBIOOPOYHOTO
METOJa M3MEPEHHUS
BEPOSTHOCTEM;
UMETh
MIpEe/ICTaBJICHUE O
HOpPMaJIbHOM
pacnpeneneHun U
npuMepax
HOpPMaJbHO
pacrpeneneHHbIX
CIIy4YaHBIX
BEJIMYNH;

UMETh
MIPEICTABICHUE O
KOppemsuu
CIIy4alHBIX
BEJIUYHH.

=

o

B no6CceoHesHo

MHCUBSHU U NpU
uzyueHuu  Opyeux
npeomemos:
BBIUUCIIATH 17071
OLICHUBATh
BEPOSITHOCTH
COOBITHIA B

peabHOM KU3HU;

cmamucmuxe
Kpumepust u ee
ypogHe
3HAYUMOCMU,
umemso
npeocmaesieHu
e o ceasuU
IMAUPUYECKUX
u
meopemuyecKu
X
pacnpedeneru
1,7;

umemsv
npeocmasieHu
e 0
KoOuposauuu,
0BOUUHOL
3anucu,
0BOUUHOM
Oepese;
e1a0emv
OCHOBHBIMU
NOHAMUAMU
meopuu
epacghos (epadp,
8epuiUna,
pebpo,
cmeneHb
BEPULUHDIL,
nymse 6 epaghe)
u ymems
APUMEHAMb  UX
npu  peuieHuu
3a0ay;

umemsv
npeocmasieHu
e 0 depesbsx u
ymembs
NPUMEHSIMb
npu  peuieHuu
3a0ay;
enadems
HOHAMUEM
CBA3ZHOCMb U
ymembs
NPUMEHAMb
KOMNOHEHMbl
CBA3HOCMU NpU
peweHuu
3a0ay;

ymembs
ocyuwecmenam
b nymu no
pebpanm,
00x00b1  pebep
u 8epULUH
epaga;

umemv




5 u 06pabomku | BBIOUPATh METOMABI | npedcmasieHu
OQHHbBIX, HOIXOOAIIETO e 06
ymemb MPENICTABICHUST | | 2UIepOBOM U
peuwiams 00pabOTKU AAHHBIX | 2AMULLMOHOBO
HeC0JICHble M nymu,
3a0ayu Ha umemsn
npumeHeHue npeocmasieHu
3aKoHa e 0
OonbuUX Yucen mpyoHocmu
8 coyuono2uu, 3a0avu
cmpaxoeanuu, HAXO0HCOCHUSL
30pagooxpane 2aMUIbMOH08A
HUU, nymu;
obecneueHuu enadems
bezonacrnocmu NOHAMUAMU
HaceneHusi 8 KOHeuHble U
Upe3sbIuatiHbIX cuemHvle
cumyayusx MHOJICEeCmsea u
ymenb ux
NpUMEHAMb
npu  peweHuu
3a0ay;
ymenb
NpUMEHAMb
Memoo
Mamemamuyec
KOU UHOYKYUU,
ymembw
NpUMEHAMb
NPUHYUN
Hupuxne npu
peutenuu
3a0a4
Texcmosvie | Pematb HECJIOXKHBIE | Pewamo Pemate passsle | [Jocmuowcenue
3a0ayu TEKCTOBBIE 3aJa4Ml PA3HBIX | 3a0ayu pA3HLIX | 3a1a4d pe3yibmamos
THUIIOB; munoes, 6 mom | MOBBIIIEHHON pasoena |l
aHATM3UPOBATH YCIIOBUE | uucie 3a0ayu | TPyIHOCTH;
3a/lauu, P HEOOXOJIUMOCTH | NOGbIULEHHOU | aHATH3UPOBATH
CTPOUTH IS €€ PEIICHUS | mpyoHOCmuU, yCIOBHE  3aJlavH,
MaTEeMaTHYECKYI0 MOJIENb; 8b10Upams BBIOMpAThH
MOHUMaTh M HCMOJb30BaTh | ONMUMALbHbIU | ONTUMAIBHBIN
TUTST pelieHus 3aauu | mMemoo METOJT  pelICHUS
nH(OPMAIIHIO, peuieHus 3a/1a4H,
MPEJCTaBICHHYI0O B  BHUJE | 3a0ayu, paccmartpuBas
TEKCTOBOM W  CHUMBOJIBHOM | paccmampueas | pa3TuvHbIC
3amucu,  CXeM,  TaONWIl, | pasiuuHvlie METO/IbI;
JTUarpamm, rpaduKoB, | Memoowvl; CTPOUTH  MOJIENb
PUCYHKOB; cmpoums pelieHus  3ajaud,
JIEHCTBOBATh IO QJITOPUTMY, | MOOElb MPOBOJIUTH
COJIepKaIlleMyCsi B YCJIOBUU | pelieHus J0Ka3aTeNbHbBIE
3a/lauu; 3a0auyu, paccyxaeHusi Tpu
UCIIONIb30BaTh  JIOTHYECKHE | nPO8oOums pElIeHUH 3a/1a4H;
pacCyXJICHHUS TPU PEHICHUH | QOKA3amebhbl | PElIaTh 3aJ1a9H,
3a/1a4u; e TpeOyroriue
pabotath C W3OBITOUYHBIMU | paccydcoenus, | mepedopa
yCIIOBUSIMU, BBIOUpas U3 BCe | pewams BapUaHTOB,
nHpopManuu, JaHHBIC, | 3a0auu, MIPOBEPKHU YCIIOBUH,
HEOOXOAUMBIEC JUISl PEUICHUs | mpebyiouue BbIOOpa
3aJla4y; nepebopa ONTUMAJILHOTO




OCYILECTBJIATh  HECIIOKHBIN
nepedop BO3MOJKHBIX
pelieHuii, BbIOMpas M3 HUX
ONTHMAJIBHOE TIO KPUTEPUSIM,
cOpMyYIHPOBAHHBIM B
yCJIOBUH;

aHAJM3UPOBAThH u
MHTEPIIPETUPOBATH
MOJyYCHHbIE  pelIeHus B

KOHTEKCTE YCJIOBHUS 3aJIauH,
BBIOMpATh  pELICHHs,  He
MIPOTHBOPEYAIINE KOHTEKCTY;
pemars 3aJadd Ha pacyer
CTOMMOCTH TIOKYIIOK, YCIYT,
MOE3JI0K U T.I1.;

pemarh HECJIOXKHBIC 3a/Jadu,
CBSI3aHHBIC c JIOJICBBIM
y4yacTHEM  BO  BIAJCHHUH
bupmoit, MPEANIPUSITHEM,
HEJIBUKUMOCTBIO,

pemars 3aJadu Ha IMPOCTHIC
MPOIICHTHI (CHCTEMBI CKHIOK,
KOMHUCCHUH) U Ha BBIYHCIICHHE
CIIOXHBIX  TPOICHTOB B
Pa3IMYHBIX CXeMaX BKJIAJIOB,
KpPEJIUTOB U UIIOTEK;

pemiarsb MIPAKTUICCKHEC
3a/1a4H, TpeOyrorue
HCITOJIb30BaHMS
OTPUIIATEIILHBIX YHCEN: Ha
OTIpe/ielieHue TeMIIepaTyphl,
Ha OIpeaeTeHHE TMOJIOKECHHUS
Ha BpEMEHHON ocu (10
Hamiei 9Spsl W TOcCHe), Ha
JIBHOKEHUE JIEHEKHBIX
cpencTB (mpuxoja/pacxon), Ha
onpeeeHue
TITyOUHBI/BBICOTHI U T.I.;
HCITOJIb30BaTh MMOHSTHE
Macmradba JJIsd HaxO0XACHUS
paccTossHMM © JUIMH Ha
KapTax, IUTaHaX MECTHOCTH,
Maa”ax IIOMEIICHHI,
BBIKpOliKax, mpu paboTe Ha
KOMITBIOTEPE | T.II.

B nosceonesnoit owcusnu u
npu usyueHuu opyeux
npeomemos:

pemiarsb HECJI0)KHBIC
MIPAKTUIECKHE 3a/1a4u,
BO3HHKAIOIINE B CHTYaIUsIX
MMOBCEAHEBHOM KU3HU

8apuanmos,
npoeepru
YCA08Ull,
evlOopa
ONMUMATLHO2O
pesyivmama;
ananusuposam
b u
unmepnpemup
o6amu
pe3yrbmamsl 6
KOHmeKcme
yenosus
3a0ayu,
8b1OUpamv
pewienus,  He
npomugopeua
wue
KOHMeKcmy;
nepesooums
npu - peuleHuu
3a0aqu
ungopmayuio
us 00HOU
Gopmol 8
opyeyio,
Ucnonv3ys npu
HeobX00UMoc
mu cxemul,
mabauywl,
epaghuxu,
ouazpammul;

B
Nn0BCEeOHEeBHOU
JHCUBHU U NpU
uzyueHuu
opyaux
npeomemos:
pewams
npakmuyeckue
3a0aqu u
3a0aqu us
opyeux
npeomemos

pe3yibTarta;
aHaIU3UpOBaTh U
HMHTEPIIPETUPOBATH
MIOJTyYEHHBIE
peuieHus B

KOHTEKCTE YCIIOBHS
3aqaud, BBIOMpPATh
pemieHus, HE
MIPOTHBOpEYAILNE
KOHTEKCTY;
NEepeBOUTh  TIPU
pelIeHuN  3aJa4u
uHboOpMaLIUIO U3
OJTHOM hopmbI
3alUCH B JIPYTYIO,
UCTIONB3YS npu
HE00X0AUMOCTH
CXEMBI, TaOJHIIBI,
rpaduku,
JMarpaMMBl.

B nosceonesnoii
JHCUBHU U Npu
usyueHuu  Opyeux
npeomemos:
pelaTh
MIPAKTUICCKHE
3a7a4M U 3a]a41 U3
JIPYTHUX TIPEIMETOB

Teomempus

OnepupoBarh Ha 0a30BOM
YPOBHE TIOHATHUSMHU: TOUKa,
npsmas, IINIOCKOCTH B
MPOCTPAHCTBE,
napayieNbHOCTb u
IEPIEHIUKYIIPHOCTD
MPSAMBIX U INIOCKOCTEMH;

Onepuposams
NOHAMUAMU:
mouka,
npamas,
nI0CKOCMb 8
NPOCMPAHCME
¢

Bmanets
F€OMETPUUYECKUMU
MOHATUAMH  TIpU
pelieHun 3anad u
MIPOBEICHUU
MaTeMaTUYeCKUX
pacCyXICHHUI;

Hmemo
npeocmasieHu
e 00
akcuomamuyec
KOM memooe,
e1ademo
nousimuem




pacmo3HaBaTh OCHOBHBIE
BU/IBI MHOTOTPaHHUKOB
(mpusma, nupamuza,
NPSAMOYTOJIbHBIN
napajuienienumnesn, Kyo);
n300paxarhb u3ydaeMble
burypel OT PpyKH H C
MIPUMEHEHHEM IPOCTBIX
YePTEIKHBIX HHCTPYMEHTOB;
nenath (BRIHOCHBIE) TUIOCKHE
YePTEKH U3  PHUCYHKOB
MPOCTBIX OOBEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHH3Y;
U3BJIEKaTh HMH(OpPMAIMIO O
MIPOCTPAHCTBEHHBIX
reOMETPUUYECKUX
MPEJCTABICHHYIO
YepTekax U pUCYHKAX;
MIPUMCHSITh TeopeMy
[Mucaropa mpu BBIUUCICHUH
HIIEMEHTOB

urypax,
Ha

CTepEeOMETPUIECKHX (QUTyp;
HaXOJIUTh 00BbEMBI u
ILIOIIAIU MOBEPXHOCTEH
MPOCTEUIIINX
MHOT'OIPaHHUKOB c
MIPUMEHEHHEM (HOPMYIT;
pacro3HaBaTh OCHOBHEIC

BHJIBI TEJ BpalieHus (KOHYC,
nuIuHap, cepa u map);

HAaXOIUTh 00BEMBI u
IJIOIIAa N MOBEPXHOCTEN
MPOCTEUIIINX

MHOT'OT'PaHHUKOB n TCII
Bpalmi€cHusas C MNOPHUMCHCHHEM

bopmy.

B nosceonesnou owcusnu u
npu u3yueHuu opyaux
npeomemos:

COOTHOCHUTH abcTpakTHbIE
reOMETPUUYECKUE MOHATUS U
(hakTbI c peanbHBIMU
KU3HEHHBIMH OOBEKTaMH U
CUTYaIUsIMU;
UCIOJIb30BATh
MIPOCTPAHCTBEHHBIX
reOMeTpHUECKUuX GuUryp ams
pelieHusl  THIOBBIX  3a7ad
MPAKTUYECKOTO COAEPIKAHUS;
COOTHOCHTH 10
MIOBEPXHOCTEN Ten
OJIMHAKOBOM (hopMbI
Pa3IUYHOTO pa3Mepa;
COOTHOCUTH 00BEMBI COCYIOB

CBOMCTBA

OJINHAKOBOI (bopmbI
Pa3IMYHOTO pa3Mepa;
OLICHUBATb bopmy
pPaBUIBHOTO

napanierbHoc
mo u
nepneHouKyis
PHOCHIDL
NPAMbIX u
niockocmeil;
NPUMEHAMb
ol peutenusi
3a0ay
2eomMempuyeck
ue gaxmul,
ecnu  yCuosust
npuUMeHeHUs
3a0anvl 8
a6HOU hopme;
pewams
3a0avu Ha
Haxoocoenue
2eomempuyeck
UX GeIUUUH No
obpasyam unu
aneopumman;
denamo
(6blHOCHbIE)
nI0CKUe
uepmeoicu
PUCYHKO8
00beMHbIX
Queyp, 6 mom
yucne
pucosamsv  8UO
ceepxy, cOOKY,
cmpoums
ceyeHust
MHO202PAHHUK
08;
uzeneKamo,
unmepnpemup
06amu u
npeoopazoevie
amo
ungopmayuio
0
eeomempuieck
ux  ¢ueypax,
npeocmasieHH
VIO Ha
uepmenicax;
NPUMEHAMb
eeomempuieck
ue ¢gpaxmol ons
peuenus
3a0ay, 8 mom
yucne
npeononazan
WUX HECKOIbKO
wazos
pewenus;
ONUCHIBAMD

us

CaMOCTOSITEITLHO
hopmynupoBaTh
orpeaeeHUs
TE€OMETPHUYUECKUX
¢buryp, BBIIBUTATH
THIIOTE3bl O HOBBIX
CBOMCTBAax u
NpU3HAKaX
TEOMETPHUYECKUX
¢buryp u
000CHOBBIBaTh HJIN
orpoBepraTh WX,
00001maTh WA
KOHKPETU3UPOBATh
PE3YIIbTATHI Ha
HOBBIX KJaccax
¢buryp, TpOBOAHTH
B HECIIOKHBIX
CITyJasix
KJ1acCU(PUKAITHIO
uryp
Pa3InYHbIM
OCHOBaHUSIM;
UCCIICIOBATh
YePTEXKH, BKIFOUAS
KOMOWHAINY
¢buryp, HU3BIICKATH,
UHTEPIPETHPOBATH
u
npeoOpa3oBbIBATh
nHpopmanuio,
MPEICTABICHHYIO
Ha YepPTEeKaX;
pemiaTh 3a7auu
T€OMETPHYECKOTO
COJIep>KaHusl, B TOM
quCcIie B
CUTyalusiX, Korjaa
QITOPUTM PEIICHHS
HE CIIeJIyeT SIBHO U3
yCIIOBUS,
BBIMOJIHSATh
HeOOXOoInMBIE IS
pelieHus  3aJauu
JIOTIOTHATEILHBIC
MIOCTPOCHHSI,
HCCIIeIOBATh
BO3MOYXHOCTh
MIPUMECHCHHUSI
TeopeM U (opmyn
TUTS pelIeHus
3a/ad;

yMETh
¢dbopmynaupoBath u
JTOKa3bIBaTh
TeOMETPHYCCKUE
YTBEPKICHHUS;
BIIAJICTh
MTOHATUSIMU

10

2eomempuiecK
ue Mecma
mouex 8
NPOCMPAHCME
e u ymemo
NPUMEHAMb  UX
onsl  peutenusi
3a0ay,
ymemb
NPUMEHAMb
onsl  peutenusi
3a0au
ceolicmea
NIOCKUX u
08y2PaHHbIX
Venos,
MpexepanHo2o
yena,
meopembl
KOCUHYCO8 U
CUHyCco8  O0Jisl
MpexepanHo2o
yena;
e1ademv
NOHAMUEM
nepneHouKyis
PpHOe  ceueHue
npusmul u
ymembs
NPUMEHIMb
e2o
peweHuu
3aoau,
umemsv
npeocmasienu
e 0
080UCMBEHHOC
mu
APABUTLHBIX
MHO202PAHHUK
08;

61a0emv
NOHAMUAMU
yeHmpanvHoe
u
napanieibHoe
NPOEKMUPOBaH
ue u
APUMEHAMb  UX
npu
nocmpoeruu
ceuenu
MHO20CPAHHUK
08  Memooom
npoeKyull;
umems
npeocmasieHu
e 0 pazsepmie
MHO202DAHHUK

npu




MHOTOTpaHHUKA Iocne
CIUJIOB, CpE€30B H  T.II
(ompenensTh KOJIMYECTBO
BEpIIMH, pedep U TrpaHeit
MOJTY9E€HHBIX
MHOTOTPaHHUKOB)

83aUMHOE
PACHONOMNCEHU
e npambix U
niockocmeu 8
NPOCMPAHCME
e:
gopmynuposa
Mb C8OUCMBA U
NPU3HAKU
pueyp;
doxasvieanu
2eomMempuyeck
ue
VMEepHcOeHUs.
;

enadems
CMaHoapmHoui
Kaaccuguxayu
el
nPOCMpPaHcme
EHHBbIX  ueyp
(nupamuowt,
npuzmbl,
napainnenienune
obl);
Haxoo0uma
00vembl u
niouwiaou
nogepxHocmeii
2eoMempuyeck
ux men ¢
npuUMeHeHuem
dopmyn;
BLIUUCTIAMD
paccmosnus u
yenvl 8
NPOCMPAHCmMe
e.

B
Nno8CceoHes ol
JHCUBHU U NpU
usyueHuu
opyeux
npeomemos:
UCNONb306AMb
ceolicmea
2eomempuieck
ux ¢hueyp ona
peuierus
3a0ay
npaKmuyecKoe
0 xapaxmepa u
3a0ay u3
opyaux
obnacmeti
3HAHUU

CTEPEOMETPUH:
npu3Ma,
napaJuiesenure],
nHpaMua,
TETpasdap;

VMETb
MpeCTaBIeHUs 00
aKcuoMax
CTEPEOMETpUN U
CIICJICTBUSIX M3 HUX
u YMETb
IPUMEHSTh UX IPU
pCeLICHUY 3a/1ay;
yMeTh CTPOHTH
CCUYCHUS
MHOTOTPaHHHUKOB C
UCII0JIb30BaHUEM
pa3IMYHBIX
METOJIOB, B TOM
4pclie W MeToja
CIIEIOB;

MMETb
IpEJCTaBICHUE O
CKPEIHBAOIIUXCSI
TPSIMBIX B
IPOCTPAHCTBE U
yMETh  HaXOJUTh
YroJl U PacCTOsSHHE
MEK/1y HUMH;

MIPUMEHSTh
TEOPEMBI o
[apajuieIbHOCTH

prIMBIX nu
MIOCKOCTEH B

MIPOCTPAHCTBE IpHU
pEILICHUH 3a1ay4;
YMETb TIPUMEHSATH
napajjienbHOe
MIPOEKTUPOBAHUE
e U300pakeHus
uryp;

YMETb IPUMEHATH
MIEPIEHIUKYIISIPHOC
TH  TOpsIMOM U
IIJIOCKOCTH npu
pelIeHn! 3a/1ay;
BIIAJICTh
MOHATUAMU
OpPTOTOHAJILHOE
IIPOCKTUPOBAHUE,
HaKJIOHHBIE M HX
MIPOCKLHUH, YMETh
MIPUMEHSATH
TeopeMy O Tpex
MEePIEHIUKYISIPAX
pu peLieHun
3az1ay;

BJIAJIETh
HMOHATUSIMHU

a u
Kpamuauuiem
nymu Ha
HOBEPXHOCMU
MHO20CPAHHUK
a

umems
npeocmasieHu
€ 0 KOHU4eCKUx
CeueHusIx;
umems
npeocmasienu
e 0
KACanowuxcs
chpepax u
KOMOUHAUUU
men epaujeHust
u ymems
NPUMEHAMb  UX
npu  pewieHuu
3aoau,
NPUMEHSMb
npu  peuwieHuu
3a0au
popmyny
paccmosiHus
om MmMoYKU 00
RIOCKOCIU,
61a0embv
PasHbLIMU
cnocobamu
3a0aHUsl
npAMOU
VPaBHeHUsIMU U
ymenb
NPUMEHSIMb
npu  peuwieHuu
3a0au,

NPUMEHAMb
npu  peuieHuu
3a0au u
doxazamenbcm
e meopem
6EKMOPHbLUL
Memoo u
Memoo
KOOpOUHam;
umemso
npeocmasieHu

e 00 akcuomax
obvema,
npUMeHAmMb
Gdopmynvl
0b6vemos
NPSIMOY20JIbHO
20
napanienenune
oa, npuzmvl U
nupamuowl,




paccTosiHue MEXIy
(dburypamu B
MIPOCTPAHCTBE,
oOommit
MEPIEHAUKYIIAP
JBYX
CKPEIIHBAIOIINXCS
OpsSMBIX U yMETh
IIPUMEHATh UX IIpU
peIlIeHUH 3a]1a4;
BJIaACTh ITIOHATHEM

yroi MEXIY
IpsAMOM u
IUIOCKOCTBIO U

YMETb IPUMEHSTH
€ro IpHu PpEUICHUU
3az1ay;

BJIAJIETh
HOHSTUSIMHU
JBYTPaHHBINA yTOJI,
yroi MEXY
IUIOCKOCTSIMH,
HEePIEHIUKYIISPHBI
€ IUIOCKOCTH H
YMETb IPUMEHSTH
UX IIpH PpEUICHUH
3az1ay;

BJIAJIETh
HOHSTUSIMHU
Ipu3Ma,
napajuiejenunes u
IPUMEHSTD
CBOMCTBa
napasulieJenune1a
npu pelieHnn
3aza4;

BJIQJIETh MOHSITHEM
IIPSIMOYTOJIBHBIN
napajuiejenunes; u
IPUMEHSATH €r0 IIPH
pelIeHnH 3a]1ay;
BJIAJIETh
MOHATUSIMHU
NUpamMuJa,
Mpamu,
2JIEMEHTBI
MIPaBUJIBHON
MUpaMHIbl U YMETh
MPUMEHSTh UX MpH
pELIeHNH 3a/1a4;
UMETh
MIPEICTABICHUE O
Teopeme  Dilnepa,
IIpaBUWJIbHBIX
MHOTOTpaHHUKAX;
BJIAJIETh IOHATHEM
IJI0IAAH
MOBEPXHOCTEN
MHOTOTPaHHUKOB U

BUJIBI

mempal’aopa
npu  peuieHuu
3a0au;
NPUMEHAMb
meopemvl 00
OMHOULEHUSX
00vemMos  npu
peweHuu
3a0au;
NPUMEHAMb
unmezpan O
BbIUUCTICHUS]
06vemos u
nogepxHocmei
mes
8pawyers,
8bIYUCTICHUS
niowaou
chepuueckozo
nosica u
obvema
wapoeozo
cnos;

umemsv
npeocmasiienu
€ 0 0BUIICEHUSIX
8
nPOCMPaHCcme
e:
napaieibHom
nepexoce,
cumMmempuu
OmHOCUMENbH
0 nuockocmu,
YeHmpaibHou
cumMmempuu,
nogopome
OMHOCUMENbH
o npAMOl,
BUHMOBOU
cumMmempuu,
ymems
APUMEHAMb  UX
npu  peuwieHuu
3a0ay;

umemso
npeocmasienu
e o niowaou
OpPMOCOHANLHO
U npoexyuu,
umemsv
npeocmasieHu
e 0
mpexepanHom
u
MHO202DAHHOM
yene u
npUMeHAMb
ceolicmea




YMETb IPUMEHSTH
€ro IpH PpEUICHUH
3azay;

BIIA/I€Th
MOHATUAMM  Teja
BpALIECHUs
(uuuHApP, KOHYC,

map u cdepa), Ux
CeUYCHUS U YyMETh
IPUMEHSATh UX IPH
pEIICHNH 3a]1aY;
BJIAJIETh
MMOHATHSIMU
KacaTeabHbIe
MpsiMbIC i1
IUIOCKOCTH ¥ YMETh
MPUMECHSITh U3 TPH
pCILICHUH 3a]a4;
UMETh
IPEJICTABICHUS O
BITMCAHHBIX u
OINKMCAaHHBIX cepax
51 YMETh
IPUMEHSATh UX IPH
pEIICHUH 33]1aY;
BJIAJIETh
MIOHATHSIMHA OOBEM,
00BEMBI
MHOTOTPAaHHHKOB,
TEN BpalleHUs H
MIPUMEHSITh UX TIPH
pellleHu  3a]1a4;
HMETH
NpEJCTaBICHUE O

pa3BepTke
UIHH]IpA u
KOHyCa, IJIOLAAN
IIOBEPXHOCTHU

HWIMHIpa U
KOHYCa, YMETh

MPUMEHATh WX TPHU
pELIeHUH 3a/ayY;
HUMETh
MpeACTaBICHUE O
momaau chepsl u
YMETh NIPUMEHSTH
€ro Mpu peueHun
3a/1ay;

YMETh pemarhb
3a7a4u Ha
KOMOWHAITNHU

MHOT'OTpaHHUKOB "
TCJI BpalllCHU A,

HAMETH
MPEJICTABJICHHE O
rnmoxoounun B
MIPOCTPAHCTBE u
YMETh pelarhb
3a7a491 Ha

NJIOCKUX Y2Nlo8
MHO202PAHHOR2
0 yena npu
peutenuu
3a0ay;
umema
npeocmasieHu
A o
npeobpazosan
uu  nooodbus,
comomemuu U
ymenb
NPUMEHAMb UX
npu  pewieHuu
3a0ay;
ymembp
peuwiams
3a0aqu
NIOCKOCMU
Memooamu
cmepeomempu
"

ymemb
NPUMEHSMb
Gopmynsi
06veMos
peutenuu
3a0ay

HA

npu




OTHOIIICHUE
00BEMOB u
nioniaaei
MOBEPXHOCTEN
MO00HBIX uryp.
B noeceonesnoii

MHCUBSHU U NpU
usyueHuu  opyeux
npeomemos:
COCTaBIISITh c
UCTIOJIb30BAHUEM
CBOMCTB
TEOMETPHUYECKUX
¢uryp
MaTeMaTHYeCKHE
MOJIeITH TSt
pelieHus 3a1a4
PaKTUYECKOTO
XapakTepa ¥ 3aaady
u3 CMEKHBIX
JTUCITUTLINH,
UCCIIEIOBATh
MIOJTyYeHHBIC
MOJICITU u
WHTEPIPETHPOBATH
pe3ysbTar
Bexmopwi  u | OnepupoBate Ha 0a30BoM | Onepuposams | Bnanetb Jocmuocenue
KOOpOUHAmMul | YPOBHE MOHITUEM JCKAPTOBBI | HOHAMUIMU TOHSATHSMH pe3yibmamos
8 KOOPJMHATHI B IPOCTPAHCTBE; | 0eKapmosul BEKTOpbl U uX | pasodena ll;
NPOCMPAHCm | HaXOJIUTh KOOPJIMHATHI | KOOPOUHAMbL 6 | KOOPJAUHATHI; HAxXoo0ums
se BEPIINH KyOa U | npocmpancmeé | yMeTh BBINIOJNHATE | 00beM
MPSIMOYTOJIBHOTO e, gexmop, | onepauu HaJl | napaiieienune
napajuiesienumnesa MOOYTIb BEKTOpPaAMH; oa u
eexmopa, UCTIONB30BaTh mempasopa,
PABEHCmMB0 CKaJIIPHOE 3A0aHHbIX
8€KMOPO8, pOU3BEICHUE KOOpOUHamam
KOOpOUHamul | BEKTOPOB pu | u c8ouUx
6ekmopa, Y20 | PelieHUH 3a7a4; 8EPUIUH,
MeHCOY MIPUMEHSATH 3a0a6amo
sexmopamiu, ypaBHEHUE NPAMYIO 8
cKanapHoe TUTOCKOCTH, NPOCMPAHCcms
npoussedenue | Gpopmyny e’
8EKMOpO8, pacCTOSIHUS MEXIY | Haxooums
KOJLIUHeapHvle | TOUKaMH, paccmosnue
BEKMOPbL, ypaBHeHUE cdepsl | om moyku 00
Haxooumso npu PELICHUHU | nIOCKOCmU 8
paccmositue 3a1ad; cucmeme
MedHcoy 08yMs | IPUMEHSITh Koopounam,
mouxKamu, BEKTOPbI U METOJl | HAX0O0UMb
cymmy KOOpAMHAT B | paccmosiHue
8eKmMOpo8 U | IPOCTPAHCTBE TIPU | MeHCOY
npoussedeHue | pelICHUU 3aja4 cKpewusarowu
séexkmopa  Ha mucs
yucno,  yaon NPAMbIMU,
MeHCOY 3A0aHHLIMU 8
6eKmopamiu, cucmeme
cKanapHoe KOOpOuHam
npousgedetue,

PACKAAbLIBAMb




6eKmop no
08yM
HEeKONNUHeaApH
bIM 8EKMOPAM;
3a0asamb
NJIOCKOCb
ypasHenuem 8
0eKapmosoll
cucmeme
KOOpOuHam;
pewiams
npocmetiuiue
3a0avu
86e0eHUueM
8EKMOPHO20
basuca
Hcmopus OnwuceiBath otnenbHble | [Ipedcmaenam | Umetsb Locmuoicenue
Mamemamux | BBIAAIOIIMECS  PEe3YJIbTaThl, | b 6K1a0 | IPENICTABICHUE O | pe3yibmamos
u MOJTyYCHHBIC B X0Jie | gvl0arowuxcsi | BKIIAIE pa3zoena ll
pa3BUTHUA MaTEMaTUKH Kak | Mamemamuxos | BBIIAIOIINXCS
HAYKH; 6  passumue | MAaTEMaTUKOB B
3HATh MPUMEPHI | MameMamuku | pa3BUTHE HAYKH,
MaTeMaTHYECKUX OTKPBITHN U | U UMBIX | TIOHUMATD poJIb
UX aBTOPOB B CBSI3U C | HAYUHBIX MaTeMaTUKU B
OTEUYECTBEHHON U BCEMUPHOU | obracmeli; passutuu Poccun
HUCTOPUEN; HOHUMAMb
MOHUMATh POJb MATEMAaTHKH | pOib
B pa3BuTuu Poccun Mamemamuxu
6  paszsumuu
Poccuu
Memoowi [IpumeHnaTH U3BECTHBIE | Mcnonvzoeams | Micnonb3oBaTh Locmuoicenue
MamemMamux | METOAbl ~ TPU  PELICHUU | OCHOBHbIE OCHOBHBIE METOJIbI | pe3ynbmamos
u CTaHJAPTHBIX Memoobl JIOKA3aTeNbCTBA, pazoena ll;
MaTeMaTHYECKUX 3a]1ay; O0okasamenbcm | IPOBOJUTH NpUMEHAMb
3aMeyvaTh U XapaKTEePH30BaTh | 84, NPO8OOUMb | NOKA3ATEIBCTBO U | Mamemamuyec
MaTeMaTHYECKue dokazamenbcm | BBITOIHATH KUe 3HaHUus K
3aKOHOMEPHOCTH B | 60 U | OIPOBEPKEHUE; uccne0o8anuIo
OKpy’KaroIien 8bINOIHAMb PUMEHSTh OKpYHCaOUe2o
JeWCTBUTENFHOCTH; onposepoceHy | OCHOBHBIE METOJIBI | MuUpd
IIPUBOJIUTH IIPUMEPHI | e; peleHus (MoOenuposan
MaTeMaTHYECKUX NPUMEHAMb MaTeMaTHIeCKuX ue usuueckux
3aKOHOMEPHOCTEHN B IIPUPOJIE, | OCHOBHbIE 3ajay; npoyeccos,
B TOM qHCIIe | Memooubl Ha OCHOBE | 3a0ayu
XapaKTepU3YIOIUX KPAcoOTy U | peuleHus MaTeMaTH4ecKux 9KOHOMUKL)
COBEpPIIEHCTBO Mamemamuyec | 3aKOHOMEPHOCTEH B
OKpYXKaloIllero  MHUpa U | Kux 3a0auy, npupoe
MPOU3BEICHNH HCKYCCTBA Ha OCHOBe | XapaKTepH30BaTh
mMamemamuyec | Kpacory u
KUX COBEPIICHCTBO
3AKOHOMEPHOC | OKPYKAIOLLETO
meti 6 npupode | MApa "
xapakmepu3o8 | IpOU3BEICHUI
amv  Kpacomy | HCKYCCTBA;
u MIPUMEHATH
coeepuieHcmeo | IpoCTenIIne
OKpydHcalouje2o | IporpaMMHbBIE
mupa u | cperncrna u
npousseoeHull | SNEKTPOHHO-
UcKyccmea, KOMMYHUKAIIMOHHBI




npUMeHAMb € CHCTeMBl IIpH
npocmeuiuiue peIICHUH
npocpammusie | MATEMaTHYECKUX
cpeocmaa u | 3amad;
91eKMPOHHO- MI0JIb30BaTLCS
KOMMYHUKAYUO | IPUKIIaTHBIMA
HHblE porpaMMamMu u
cucmemvl npu | IPOrpaMMaMu
peutenuu CHMBOJIBHBIX
mMamemamuyec | BBIYACIEHUH  JUIS
KUx 3a0a4 HCCEIOBaHUS
MaTeMaTHYECKUX
00BEKTOB

Conepxanue:
MaTtemaTuka: ajreopa u Ha4yaja MaTeMaTHYeCKOI0 aHAJIU3a, TeOMeTpHs

B cootBerctBuu ¢ mpuHsaToi KoHuenuued pa3sBUTHS MaTeMaTHUYECKOro oOpa3oBaHUS B
Poccuiickoit ®enepanuu, maremMatHdyeckoe oOpa3oBaHHE peIIaeT, B YaCTHOCTH, CIICIYIOIIUE
KJIFOUEBBIC 3a/1aUU:

® IPENOCTaBIATH  KaXAOMY  OOydYaromeMycsi  BO3MOXKHOCTb  JIOCTHKCHHUSI  YPOBHs
MaTEeMaTHYECKHUX 3HAHUH, HEOOXOIMMOTO JIJIs TabHEHINeH YCIeNTHON )KU3HU B OOIIIECTBEY;

e «obecrieunBaTh HEOOXOIMMOE CTPaHE YHMCIO BBITYCKHUKOB, MaTeMaTHYecKas MOJIrOTOBKa
KOTOPBIX JOCTaTOYHA JUIsl MIPOJIOJDKEHMSI 00pa30BaHMS B PA3IMYHBIX HANPABICHUSAX U IS
MPAaKTUYECKOW JIESITENIbHOCTH, BKJIIOYasl IPENOJAABAaHUE MATEMAaTHKH, MAaTeMaTH4YeCKUe
uccienoBanus, padboty B chepe HHPOPMAIIMOHHBIX TEXHOJIOTHIA U AP.»;

e «B OCHOBHOM OOIIeM U cpexHeM oO0meM o0pa3oBaHUU HEOOXOIUMO MPETyCMOTPETh
MOATOTOBKY OOYYarOMIMXCs B COOTBETCTBHH C MX 3allpOCaMU K YPOBHIO MOATOTOBKHU B cepe
MaTeMaTU4eCcKoro 00pa3oBaHUsy.

CoOTBETCTBEHHO, BBIJCIAIOTCS TPU HANpaBlieHUs TpeOOBaHMUI K pe3yabTaTaM MaTeMaTUYecKOro

o0Opa3oBaHwUs:

® TPaKTHKO-OPHUEHTHUPOBAHHOE MaTeMaTHUeCKoe 00pa3oBaHue (MaTeMaTuKa JJIsl )KU3HH);

e MaTeMaTuKa sl UCTIONIb30BaHMsI B MPOQECCHH;

e TBOpYECKOE HampaBlIeHHE, HA KOTOPOE HalleleHbl Te€ O0ydarolluecsi, KOTOphIe IUIAHHUPYIOT
3aHMMAaThCS TBOPYECKOW M HMCCIEAOBATENbCKOW pabOTON B 00nacTh MaTeMaTUKH, (U3UKH,
SKOHOMMUKH U JPYTUX 00JIACTAX.

OTU HampaBleHHUS pealu3yloTcs B ABYX Olokax TpeOOBaHHM K pe3ylbTaTaM MaTeMaTHYeCKOTO

oOpazoBaHus.
Ha 0a30Bom ypoBHe:

Brimyckauk nayuutesi B 10-11-m kmaccax: ajis UCIONB30BaHUSI B TOBCEIHEBHOU KU3HU U
o0OecrieueHrss BO3MOXKHOCTH YCHEIIHOTO MPOJOJKEHHsI 00pa3oBaHHs MO CIENHATbHOCTAM, HE
CBSI3aHHBIM C MPUKJIATHBIM UCIIOJIb30BAHUEM MAaTEMAaTHUKH.

BhIyCKHUK MOJYYHT BO3MOKHOCTHL HayunThesi B 10-11-m kmaccax: 1jisi pa3BUTHSA
MBIIIUICHUSI, WCIIOJIb30BAaHUSI B TTOBCEJHEBHOW JKM3HHU M OOECTICUYCHHS] BO3MOXKHOCTH YCIIEITHOTO
MIPOJIOJKEHHSI 00pa30BaHUs IO CIEUUATBHOCTSAM, HE CBSI3aHHBIM C MPHUKIAIHBIM HCIOIH30BAHHEM
MaTeMaTHKH.

Ha yray0/jenHom ypoBHe:

Boimmycknuk Hayuntest B 10-11-M kiaccax: Ui yCIEIIHOTO MPOJOJIKEHUsT 00pa3oBaHuUs IO
CHEIHAbHOCTSIM, CBSA3aHHBIM C MPUKJIIAAHBIM HUCIOIb30BAHUEM MATEMATHKU.

BbIMYCKHUK MOJYYUT BO3MOKHOCTH HayuuTbes:i B 10-11-m kmaccax: ans oOecrieueHHs
BO3MOXXHOCTH YCIIEHIHOTO NPOAODKEHHUS O0pa3oBaHHS MO CIEUUATbHOCTSM, CBA3aHHBIM C
OCYILECTBJICHUEM HAayYHOW M MCCIEI0BATEIbCKON AEATEILHOCTH B 00JaCTH MAaTEMAaTHKU U CMEXHBIX
HayK.

B cootBerctBun ¢ ®enepanbHbiM 3akoHOM «O0 oOpazoBanuu B PD» (cT. 12 1. 7)
OpraHu3al|K, OCYLIECTBISIOINE O0pa30BaTENbHYIO AEATENBHOCTh, PEAN3yIOT 3TH TpeOOBaHMS B
0o0pa3oBaTeNbHOM IIPOLIECCE C YYETOM HACTOSIIEH MpUMEpPHOHl OCHOBHOH 00pa3oBaTeNbHON
IporpaMMbl Kak Ha OCHOBE Y4e€OHO-METOAMYECKMX KOMIUIEKTOB COOTBETCTBYIOLIETO YPOBHS,
Bxomsanmx B DenepanbHblii mepeueHb MuHHcTepcTBa oOpa3oBaHus W Hayku Poccuiickoit




@denepanyu, TaK U C BO3MOXKHBIM HCIIOJIH30BAaHUEM HMHBIX HCTOYHHUKOB YyueOHOW wuHbopmanuu
(yueOHO-MeTOoauYeCcCKre TOcoOusi, 00pa3oBaTEeIbHBIC TOPTAIIBI  CAUTHI U JP.)

[lenu ocBOeHUs mMporpaMmbl 6a30BOT0 YpOBHS — oOecrieueHre BO3MOXKHOCTH HCIOIb30BAHUS
MaTEeMaTHYeCKUX 3HAHUW M YMEHUH B TOBCEJHEBHOW JKM3HM M BO3MOKHOCTH YCIEIIHOTO
MIPOJIOJKCHHSI 00pa30BaHUs IO CIEHUATBHOCTSAM, HE CBSI3aHHBIM C MPHUKIAIHBIM HCIIOIH30BAHHEM
MaTeMaTHKU. BHyTpU 3TOro ypoBHS BBIAEISIOTCS JBE Pa3IUYHbIC MPOTPAMMBI: KOMHEHCUPYIOUAs
0a306as U 0OCHOBHAA OA306ASL.

Komnencupyromass 0a3oBas mporpamMma COACP>KUT PACHIUPEHHBI OJOK MOBTOPEHUS H
npeaHasHaueHa A TeX, KTO MO Pa3MYHBIM MPHYMHAM II0CIE€ OKOHYAHHUS OCHOBHOM UIKOJBI HE
UMEEeT JOCTaTOYHOM MOJATOTOBKM JUIsl YCIEHIHOIO OCBOGHMSI pa3[esioB aireOpbl M Hayail
MaTEeMaTHYECKOT0 aHaIM3a, FTeOMETPUH, CTATHCTUKU U TEOPUU BEPOSTHOCTEH IO MPOrpaMMe CpeaHei
(mosHO#1) 001Ie00pa30BaTEILHOM IIIKOJIBI.

[Tporpamma mo mMaTemMaTuke Ha 6a30BOM ypOBHE NpeIHA3HAUYeHa JUId 00yJaromuXxcs cpeaHei
IIKOJIbI, HE UCTIBITHIBABIINX CEPbE3HBIX 3aTPyIHEHUI Ha MPEIbIAYIIEro YpOBHS 00yUeHusI.

OOyuatomirecs, OCyIIECTBISIONME 00ydyeHre Ha 0a30BOM YpOBHE, JTOJKHBI OCBOUTH OOIINE
MaTeMaTHYeCKUe yMEHHs, HeOOXOAUMbIE I KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHHU
MOJy4ar0T BO3MOXKHOCTh H3YYUTh HpeAMET TiayOke, ¢ TeM 4YToObl B JalbHEHIIEM TIpu
HE0OXOIMMOCTH U3y4aTh MATEMATHUKY Ui MIPO(eCcCHOHAIBHOTO TPUMEHEHUSI.

[lpy w3y4eHWHM MaTeMaTUKH Ha YrIyOJIEHHOM YypOHE MPEIbsIBIAIOTCS TpeOOBaHMS,
COOTBETCTBYIOIIIME HAMPABICHHUIO «MaTeMaTHKa JAJs MPOPECCHOHATBHON AEATENbHOCTH»; BMECTE C
TEM BBIITYCKHHUK IOJy4aeT BO3MOXKHOCTh M3YyYHTh MaTeMaTHKy Ha ropa3zo 0ojee BBICOKOM YpPOBHE,
YTO co3/acT (yHIaMEHT JAJIsl JalbHEHIIIero Cephe3HOro U3yYeHHs] MaTeMaTHKH B BY3e.

[TpuMepHBIE MPOrpaMMBl COJEPKAT CPABHUTEIHHO HOBBIA Ui POCCHICKOHN IIKOJBI pa3nen
«BepostTHOcT, W cTatucTtuka». K 3TOMy pasneny OTHOCSATCS TakKe CBENEHUS U3 JIOTUKH,
KOMOWHATOPUKH ¥ Teopuu rpadoB, 3HAUYMTEIHHO BapbUPYIOIIMECS B 3aBUCHMOCTH OT THIIA
MIPOrPaMMBI.

Bo Bcex mnpumepHBIX mporpamMmax ~ OoJIbIIOE  BHHMAaHHE  YAESETCS  IPaKTHUKO-
OpUEHTUPOBAaHHBIM 3afauaM. OJHa U3 OCHOBHBIX IIeJiei, KOTOPYIO pa3pabOTYMKU CTaBUIU Iepel
co00H, — cO3/1aTh PUMEPHBIE MTPOTPAMMBI, TJI€ €CTh MECTO IIPUMEHEHUIO MaTEMATUIECKUX 3HAHUH B
KU3HU.

[Tpr m3ydyeHWH MaTeMaTUKH OOJILIIIOC BHUMAHHE YICISCTCS PAa3BHTHIO KOMMYHHUKATHBHBIX
yMeHuii (popMyaupoBaTh, apryMEHTHPOBATh U KPUTHUKOBATH), (POPMUPOBAHUIO OCHOB JIOTUYECKOTO
MBINIJICHASI B 9aCTH MPOBEPKH HCTHHHOCTH W JIO)KHOCTH YTBEP)KICHUH, TMOCTPOCHUS MPUMEPOB U
KOHTPIIPUMEPOB, IEMOUYEK YTBEPKICHHH, (OPMYIUPOBKH OTPHUIIAHMMA, a TaKKe HEOOXOJIHWMBIX U
JIOCTATOYHBIX YCIIOBUH. B 3aBHCHMOCTH OT ypOBHS MPOTPaMMBI OOJIBIIEC WJIM MCHbBIIC BHUMAHHS
yIeseTcsl YMEHUI0 padoTaTh MO ajJropuTMy, METOJaM TOUCKa alrOpUTMa U OMPEAeNICHUI0 TPaHMIL
MIPUMEHUMOCTH aIropuTMOB. TpeboBanus, chopMyIupOBaHHbIE B pa3zeie «l'eoMeTpus», B 00ibIIen
CTETIEHH OTHOCATCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPEACTaBIEeHUH U TpadUIeCcKX METOI0B, YeM K
(bopMaTEHOMY OTIMCAaHUIO CTEPEOMETPHUECKUX (DAKTOB.

Ba3zoBblii ypoBeHb

Komnencupyromas 6a3oBas nporpamma

Aure0dpa 1 Ha4YaJIa MATEMATHYECKOI0 aHAJIN3a

Harypanbuble uucna, 3amuch, paspsaHble claraemble, apudmerndeckue nedctBus. Yucna u
JIECSITUUHAs cucTeMa cuucieHnsd. HarypanbHele uncna, AeIMMOCTb, IPU3HAKU JEIUMOCTH Ha 2, 3, 4,
5, 9, 10. Paznoxenue uymucia Ha MHOXHUTenu. Ocrtatku. Pemenune apudmernueckux 3aaay
MIPAKTUYECKOI'0 COAEPIKAHMUS.

Llenbie yncna. Moaysib 4nciia U €ro CBOMCTBA.

Yactu u gonu. [pobu u neiictBus ¢ apoosmu. Oxpyrienue, npubiamkenue. Penenre npakTHuecKkux
3a/1a4 Ha IPUKUIKY U OLICHKY.

[IpouenTel. PemieHne 3agad NpakTHUECKOTO COAEpXaHWS Ha 4YacTW M IpoueHTel. CreneHs c
HaTypaJbHBIM U LIEJIBIM MOKa3aTesneM. CBoiicTBa cteneHneil. CTaHIapTHBIA BU YHCIIA.
Anrebpanyeckue BbIpaXEeHUs. 3HaU€HUE alredpanueckoro BbIpaKeHUsI.

KBanpatusiit kopenb. M3o0pakeHue uncina Ha uuciaoBod mpsiMol. [IpuOmimkeHHoe 3HadYeHHe
UPPaLMOHATILHBIX YHUCEN.

Ilonamue mnozounena. Paznosicenue muocounena na mMHoxcumenu, YpaBHEHUE, KOPEHb YPaBHECHHS.
JInneliHble, KBaIpaTHbIC YPABHEHUS U CUCTEMBI JINHEUHBIX YPaBHEHUM.



Pemenue npocreimux 3agay Ha JBMKEHUE, COBMECTHYIO paboTy, MPOLEHTHI. YNCIIOBbIE HEPAaBEHCTBA
U uxX cBoicTBa. JIMHElHbIE HEpPABEHCTBA C OJHOW NEPEMEHHOM W HMX CHCTEMBI. YucCioBbIE
npoMexxyTku. OObeIMHEHHNE U TIepeceYeHHE IPOMEKYTKOB.

3aBUCUMOCTh BEIWYMH, (YHKIHS, apTyMEHT M 3Hau€HWEe, OCHOBHBIE cBoWcTBa (yHKImH. I'padux
¢bynkuuu. Jluneiinas ¢pynkuus. Ee rpaduk. YriaoBoit kospdumeHT npsmoi.

Ksaopamuunas ¢yuxyus. I pagux u ceoticmea xeaopamuunou Qynkyuu. epapux gyuxyuu Y = \/; .

Ipadux pynkyuu y = 5 .
Hynmu QyHKImm, mpoMeXyTKH 3HAKOTOCTOSIHCTBA, MOHOTOHHOCTH (BO3pacTaHWe WM yObIBaHHE) HA
YHCIIOBOM npoMmexxyTke. Hanbomnbiiee n Hanmenbliee 3Hayenne ynkuuu. [lepuoauueckue GpyHKIuu
Y HAUMEHBIIHUI HEPUOI.

I'pagycnas mepa yrma. TpuroHoMmerpuueckas OKpPYXKHOCTh. OmpeneneHue CHHYca, KOCHHYca,
TAHTCHCA MPOW3BOJIBHOTO  yria. (OCHOBHOE TPHUTOHOMETPUYECKOE TOXKICCTBO. 3HAYCHHS
TpuroHoMmerpudeckux Gynkuui s yrinos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'papuru mpuconomempuueckux ¢ynxyuii Y =C0SX,y =sinx,y =tgx.

Pemenne mnpocTeHIIMX TPUTOHOMETPUUYECKHX YpPAaBHEHUH C TMOMOULIbI0 TPUTOHOMETPUUYECKOM
OKPYKHOCTH.

Ilonsamue cmenenu c¢ OeticmeumenvHulM nokasamenem. IlpocTeiiivie moka3aTelbHbIE YPaBHEHUS U
HepaBeHCTBa. [lokazarenbHas QyHKINS U ee TpaduK.

Jlorapudm uyucna, ocHOBHbIe cBolicTBa Jorapudma. Jecstuunsiii norapudm. IIpocreiiiue
norapuMHUUECKue YpaBHEHUS U HepaBeHCTBa. Jlorapudmudeckas GyHKIHs U ee rpaduk.

[Tonstue crenenHoi ¢pyukuu u ee rpaduk. [Ipocreiimume nppanuoHanbHble YpaBHEHHUS.
KacarenpHast k rpaduky QyHkmwu. [loHsTre mpow3BoaHON (PYHKIMM B TOYKE KaK TAaHTEHC YIJia
HaKJIOHa KacaTenbHOU. ['‘eomeTpuyeckuit M (GU3NYECKUN CMBICI MPOU3BOAHON. [Ipouszgoonvie
MHO20YIEHO8.

Touku skcTpemyma (MakcuMymMa U MUHUMYMA). HMccredosanue 31eMenmaphbix OYHKYULl Ha moyKu
IKCMpemyma ¢ nOMowbio npouszeoonot. Haznaonas unmepnpemayus.

Illonsamue nepsoobpasnoti ¢pyukyuu. Quzuveckuili cmuvlc nepgooopasnou. Ilouamue 06 unmezpane
KaK naowaou noo epapuxkom QyHKyuu.

I'eomerpus

@durypsl Ha IVIOCKOCTHU M B IpocTpaHcTBe. JJnuHa u mnomane. [lepumerps! v mutomaau Guryp.
[TapanienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH.

TpeyronbHuKM. BuIbl TpeyronbHMKOB: OCTPOYTOJIBHBIE, TYNOYIOJbHBIE, NPAMOYrojbHbie. Karer
npotuB yria B 30 rpagycoB. BHemHuii yron TpeyroiabHHUKa.

buccekrpuca, Mequana 1 BbICOTA TPEYrOJIbHUKA. PaBEHCTBO TPEYroJIbHUKOB.

Pemenue 3anay Ha kieT4aroii Oymare.

PaBHOOE/IpEHHBI TPEyroJbHUK, PaBHOCTOPOHHHMM TpeyroiabHUK. CBOICTBa paBHOOEIPEHHOIO
TPEYroJbHUKA.

CooTHoIIEHNST MEXAY CTOPOHAMHU U yIJIaMH B IIPSAMOYTOJIBHOM TPEYTOJIbHUKE. TPUrOHOMETPHUYECKHE
(GYHKIIMM YTJIOB B NPSIMOYrojibHOM TpeyrojbHuke. Teopema Iludaropa. Ilpumenenue Tteopem
CHUHYCOB M KOCHHYCOB.

UYeTbIpexyroJbHUKU: MapauieIorpaMM, poMO, MPSIMOYroJbHUK, KBaapaT, Tpamelus U UX CBONCTBA.
CpenHsist TMHUS TPEYroJbHUKA U TPAIlCLUH.

Buvinyxnvie u nesvinykivie ¢oucypul. Ilepumerp MHOTOYTONBHUKA. [IpaBUIIbHBIN MHOTOYTOJIbHUK.
VYTIIbl Ha IVIOCKOCTH U B TPOCTPAHCTBE. BepTUKaIbHbBIE U CMEXKHBIE YTJIbI.

CymMa BHYTPEHHHX YIJIOB TPEYTOJIbHUKA U YETHIPEX YT OJIbHUKA.

CooTHo1IEeH S B KBapaTe U PaBHOCTOPOHHEM TPEYTOJIbHUKE.

Jlnaronaau MHOTOYTOJIbHUKA.

[ToroGHBIE TPEYTONBHUKH B IPOCTEHIINX CIyYasiX.

®opMmyIIbl TUIOHIAINM TPSIMOYTOJIbHUKA, TPEYTOJIbHUKA, pOMOa, Tparenuy.

OxpyxHocTb M Kpyr. Pammyc u nmamerp. [[nuHa OKpyKHOCTM M IUIOIIaAs Kpyra. Yucino m.
BrnincaHHBI yroi1, B 4aCTHOCTH yroJl, ONuparomuiicsa Ha nuametp. KacarenbHas K OKpY)KHOCTH U €€
CBOMCTBO.

Ky6. CooTHoIieHus B Ky0e.

Tetpasrap, NpaBUIbLHBINA TETPASIP.

IIpaBunbHas nupamuaa u npusMa. Ipsamas npusma.

H306pasicenue Hekomopvlx MHO202PAHHUKOS HA NIOCKOCTU.



[IpsmoyronbHbIi napamienenunen. Teopema Iugazopa 6 npocmpancmae.

3ajaun Ha BEIYHMCIICHHE PACCTOSHUI B MPOCTPAHCTBE € MOMOIIBIO TeopeMbl [Tudaropa.

Paseepmra npamoyeonvnozo napannenenuneoa.

Konyc, munmuaap, map u cdepa.

Ipoexyuu ¢ucyp na nnockocmo. H3o06pasicenue yununopa, Konyca u cghepvl Ha nIOCKOCMU.
Ilonamue 06 obvemax men. Vcnonp3oBaHue Ui pelieHHs 3aJad Ha HaXOXKJICHUE MEOMETPHUECKUX
BenM4UH (hopmMyIr 00beMa IPU3MBI, IIHIIMHIPA, TUPAMUIBI, KOHYCA, Mapa.

llonamue o nooobuu Ha niockocmu u 8 npocmpaucmee. OTHOIICHUE IUIoHaAed U 00BEMOB
moI00HBIX (uryp.

BepositHoCTh M cTaTHCcTHKA. JIOTHKA H KOMOMHATOPUKA

Jloruka. BepHbie u HeBepHbIe yTBepKIeHus. CrencrBue. Konmpnpumep.

Mmnoocecmso. Ilepebop BapuaHTOB.

Tabnuipl. Cronbuateie U KPyroBble AUATPAMMBI.

Yucnoseie Habopel. CpenHee apudmeTndyeckoe, MeauaHa, HauOoJblIee U HauMEHbIIEe 3HAUCHUS.
Ilpumepvl uzsMeHUUBLIX BENUUUH.

Yactora W BeposATHOCTh coObITHs. CnydaiiHblii BeIOOp. BbrumcieHune BeposTHOCTEH COOBITHI B
OTIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Hezasucumvle cobvimus. Dopmyna cnodxcenus 6epoamuocmel.

Ilpumepvr  cnyyaiinvix  eenuuun.  PasHomepnoe  pacnpeodenenue.  IIpumepvl  HOpManIbHO2O
pacnpedenenus 6 npupooe. Ilonamue o 3akoHe OONbUIUX YUCE.

OcHoBHasi 0a3oBasi nporpaMmma

Auire0pa 1 HayaJIa aHAJIU3A

[loBTOpenue. Pemienue 3a1au ¢ UCIIOJIb30BAHUEM CBOMCTB YHMCENl U CUCTEM CUMCIICHHUS, JEIUMOCTH,
J0JIeH U YacTe, MpOLEeHTOB, MOy el uncen. Pemenue 3a1a4 ¢ HCHOIb30BAHUEM CBOMCTB CTENEHEH
1 KOpHEW, MHOTOUYJIEHOB, IPe0Opa30BaHUIl MHOIOWIEHOB U IpOOHO-pAllMOHATIbHBIX BBIPAXKEHUH.
Pemienue 3a1a4 ¢ MCMoyib30BaHUEM I'paJyCHOI Mepbl yria. MoJlyiib Yuciia U €ro CBOUCTBA.

Pemenue 3azau Ha JABM)KEHHE U COBMECTHYIO pPabOTy € IMOMOUIbIO JMHEMHBIX M KBaJApPaTHBIX
ypaBHEHMH U uX cucteM. Perienune 3aay ¢ HOMOIIBIO YMCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C
OJIHO NepeMEeHHOM, C MPUMEHEHUEM N300paXKEHHs YUCIOBBIX TPOMEKYTKOB.

Pemienue 3a1a4 ¢ MCMOIb30BAHUEM YHCIOBBIX (QYHKUUH U UX rpadukoB. Mcrnonb30BaHne CBOWCTB U
rpadUKOB JUHEMHBIX M KBaJIpaTUYHBIX (QYHKIMM, OOpaTHONW NPONOPIHOHATIBHOCTH M (PYHKIUU

Yy =+/X . ['paduueckoe peleHne ypaBHEHHiT 1 HEPABEHCTB.

Tpuronomerpuyeckass OKpyX HOCTb, paduanuas mepa yeia. CUHYC, KOCUHYC, TAaHTE€HC, KOMAH2EeHC
MPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO M CIIEJCTBHS W3 HEro. 3HA4eHUs

T T T T
TpuroHomerpuyeckux ¢yHkiwmii At yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O, E, Z,E, E pan).
Dopmynvl CLOHCEHUST MPULOHOMEMPUYECKUX PYHKYUL, HOopMYIbl npueedeHus, Gopmynvl 080UHO20

apeymenma..
Hynu ¢yHKnuu, npoMexKyTKH 3HAKONOCTOSHCTBA, MOHOTOHHOCTh. HamOosbliiee W HauMeHblee
3HayeHue ¢yHkuuu. Ilepmogmueckue ¢yHkuuu. YeTHOCTh M HedeTHOCTh GyHKUMH. CroowcHbie
@dyHKryuu.

Tpuronomerpuueckne (GyHKIH Y =COSX,Y =SINX,y=1t9X. @Dyuxyus y=ctgx. CBsoiicTBa u
rpaduKu TPUTOHOMETPUUECKUX (QYHKIUH.

ApKKOCHMHYC,  apKCHHYC,  apKTaHreHC  uucia.  Apkkomaneenc — uucna.  llpocreiimme
TPUTOHOMETPUYECKHE YpaBHEHUs. PerieHre TpUroHoMeTpUYeCKUX YpaBHEHHH.

Obpammnvie mpueoHomempuueckue QYHKyuu, ux ceovcmea u cpaguxu. Pewenue npocmetiwiux
MPULOHOMEMPUECKUX HEPABEHCNE.

Crenenp C JEHCTBUTENBHBIM IIOKa3aTeleM, CBOMCTBa creneHu. [Ipocrelimme mokas3aTenbHbIe
ypaBHEHHUsI U HepaBeHCTBa. [loka3zarenbHast pyHKINS U €€ CBOWCTBA U rpaduK.

Jlorapudgm wumcna, cBoiictBa jorapudma. Jlecatuunslii jgorapudm. Yucio e. Hamypanvhwiil
noeapugm. IlpeoOpazoBanme norapumMuvecKkux BbIpakeHuid. Jlorapupmuueckne ypaBHEHHS U
HepaBeHCTBa. Jlorapudmuueckast QyHKIMS U ee cBOicTBA U rpaduK.

Crenennas GyHKIUS U €€ CBOMCTBA U rpaduk. ppanronanbHble ypaBHEHUS.

Memoo unmepeanog ona pewienus Hepagencms.



IIpeobpazosanus epagurxos Gyukyuil: cogue 8001b KOOPOUHAMHBIX OCell, PACMANCEHUE U Cocamue,
ompasiceHue OMHOCUMENbHO KOOpPOUHAmMHbuIX ocell. I paguueckue memoovl pewieHus ypasHeHuu u
HepaseHcms. Peuienue ypagHeHuil u HepageHCcmas, CoO0epHCauux nepemenHyio noo 3HaKOM MOOYIIL.
Cucmemvl  noxkazamenvbHulX, J102APUPMUYECKUX U  UPPAYUOHANbHLIX  ypasHeHull. Cucmemul
NOKA3AMENbHBIX, 102aPUPMUYECKUX HEPABEHCE.

Bszaumno obpamuvie pynxyuu. I paguxu e3aummno oopammusix yHkyuil.

Ypaenenus, cucmemvol ypagnenuii ¢ napamempom.

[TpousBognas pynkuu B Touke. KacarenpHas k rpaduky ¢pyakuun. ['eomerpuyueckuii 1 pu3ndecKuit
CMBICIT IPOou3BOIHOM. [Ipon3BogHbIE 31eMeHTapHbIX GYyHKIMHA. [Ipasura ouggepenyuposarus.
Bmopas npouzeoonas, ee ceomempuueckuil u puzuueckuii CMbicIl.

[Tonsatue o HenpepbIBHBIX QYHKIMIX. TOUKH SKCTpeMyMa (MakcuMyMa U MUHUMYyMa). MccnenoBanue
AJIEMEHTapHbIX (QYHKIUN HA TOYKU IKCTpeMyMma, Haubosblllee U HauMEHbIlIee 3HAUeHHUE C TOMOIIBIO
npou3BoAHON. [locmpoenue epaguxos Gyukyuii ¢  nomowplo  npou3soousix. Ilpumenenue
NpOU3BOOHOU NPU peuleHuUU 3a0ay.

[TepBooOpasnas. Ilepsoobpasuvie snemenmapuvix @yukyuil. Ilnowads KpueonuneuHou mpaneyuu.
@opmyna Hvtomona-Jletibnuya. Onpedenenuviit unmepai. Boluucienue niowadel niockux gueyp u
00beM08 mejl 6paUjeHUss ¢ NOMOWbIO UHMeSPald.

I'eomerpus

[ToBTOpenue. Pemienue 3agady ¢ NOpUMEHEHHWEM CBOMCTB (uUryp Ha IUIOCKOCTH. 3ajaddl Ha
JI0Ka3aTeJIbCTBO U MIOCTPOEHUE KOHTPIpUMEPOB. Vcrob30BaHue B 3a/1a4ax MPOCTEHIINX JIOTHYECKUX
npaBwi. PemieHne 3agad ¢  UCIOJNB30BAHMEM TEOpPEM O TPEYroJbHUKAX, COOTHOIIEHUN B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (aKTOB, CBS3aHHBIX C UYETHIPEXYroJbHHUKaMHu. Pernenue 3amad c
UCIONIb30BaHWEM (aKTOB, CBS3aHHBIX C OKPYXKHOCTAMHU. PemieHue 3amay Ha uU3MepeHHs Ha
IJIOCKOCTH, BBIYMCIIEHUE JUTUH U IUIoanel. Pewenue 3a0ay ¢ nomowubio 6eKmopos u KOOpOuHam.
Harnsgnas crepeomerpusi. @urypsl u ux uzoOpaxeHus (kyO, nmupamuna, mnpusma). OcHosHble
nousmus cmepeomempuu u ux ceoticmsa. Ceuenus Kyoa u Terpaspa.

Touka, mpsMas U TJIOCKOCTh B MIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU M CIEACTBUS H3 HHX.
B3aumHoe pacnosnokeHue IpsIMbIX M IUIOCKOCTEM B mpocTpaHcTBe. [lapaiienbHOCTh HpSMBIX U
IJIOCKOCTEH B mpocTpaHcTBe. M300paskeHue MpoCTeHIuX MPOCTPAHCTBEHHBIX (DUTYP HA MIOCKOCTH.
PaccrosHust Mexy purypaMu B IpOCTPAHCTBE.

Vel B mpoctpadcTBe. [lepneHIuKyIsIpHOCTD MPSMBIX U TIIOCKOCTEH.

[Tpoekmnmst GuUTypbl Ha IIOCKOCTh. [IpH3HAKK TEPHEHIUKYISPHOCTH TPSIMBIX M TUIOCKOCTEH B
npocTtpancTBe. Teopema o Tpex MeprneHAuKyIsIpax.

Mpuororpannuku. Ilapamienenunen. CBoiicTBa NpsAMOYTOJbHOIO —Mapaijenenunena. Teopema
[Mudaropa B mpoctpanctse. [Ipuzma u nupamuna. [IpaBunbHas nupamMuaa W TOpaBUIbHAS TpU3MA.
[Tpsmas mupamMuga. DIEMEHTBI TPU3MBI U TTUPAMUJIBL.

Tena BpameHus: UWIMHIP, KOHyC, chepa u map. OCHOBHBIE CBOMCTBa MPSMOTO KPYroBOTO
LHWIMH]IpA, IPSIMOTO KpyroBoro konyca. M3o00pakeHue Ten BpalleHus Ha MJI0CKOCTH.
IIpeocmasnenue 06 yceuenHom Komyce, ceyeHUs KOHyca (napaiielibHoe OCHOBAHUIO U Npoxoosujee
yepes 6epulUHy), CedeHuss YUIUHOpa (NapaiieibHo U NePneHOUKVIAPHO OCU), CedeHus wapa.
Pazeepmra yununopa u konyca.

Ilpocmetiwue KomOuUHayUU MHO202PAHHUKOS U meNl epaujenus medxcoy coboi. Bpruucnenue
AJIEMEHTOB MPOCTPAHCTBEHHBIX GUTYp (pedpa, AMaroHaiu, yIriibl).

[Inomane MoBEpXHOCTH MPAaBUIBHON NUPAMUABI U IPSIMOM npr3Mel. [10111a16 MOBEPXHOCTH MPSMOTO
KpYroBOTO IUIUHAPA, MPSIMOTO KPYTOBOTO KOHYCA U IIapa.

[Tonsitue 06 o6peme. OOBEM MUPaMUJIBI U KOHYCA, TPU3MBI U ItHHApa. O0beM mapa.

Iloooonvie mena 6 npocmpancmee. COOTHOLICHUS MEXIY IUIOIIAASMU MMOBEPXHOCTEH U 0ObeMamMu
MOAOOHBIX TEJ.

Heuoicenus 6 npocmpancmee. napanienbHulil NEPEeHOC, YEHMPATbHASs CUMMEMPUs, CUMMEMPUs]
omuocumenvHo naockocmu, nogopom. Ceoticmea ogudcenuti. Ilpumenenue 0sudxceHull npu peuleHuu
3a0au.

BexTopsl 1 koopauHaTel B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIIO, YroJl
MeXy BekTopamu. KoiimHeapHble 1 KOMIUTaHapHbIE BEKTOPbI. CKaispHoe npoussedeHue 8eKmopoas.
Teopema o paznodxcenuu 6ekmopa no mpem HeKoMnianapHolm eekmopam. Ckansipnoe npouzgedeHue
8ekmopo8 8 koopounamax. Ilpumenenue 6eKmopos npu pewlenuu 3a0ay HA HAXOHCOeHUe
paccmosiHuti, O1uH, niowaoel u 00vemos.

Vpasnenue niockocmu 6 npocmpancmee. Ypasnenue cgepvi 6 npocmparncmee. Popmyna 0aa
BLIYUCTIEHUS PACCMOAHUSL MENHCOY MOYKAMU 8 NPOCMPAHCMEBe.



BepositHOCTB M cTaTucTHKA. PadoTa ¢ JaHHBIMU

[ToBTopenme. Pemenue 3amad Ha TabnmuyHoe W TpaduyecKkoe TPEACTABICHUE JTaHHBIX.
Hcnonp3oBaHWEe CBOWCTB W XapaKTEPUCTHK YHCIOBBIX HA0OPOB: CpEOHHMX, HAWOONBIIETO U
HAaMMEHBIIETO 3HAYEHUs, pa3Mmaxa, oucnepcuu. Pewenue 3adau Ha onpedenenue uacmomsvi u
geposmuocmu  coovimuil.  Buluucienue eeposimnocmeti 6  Onvlmax ¢ - PABHOBO3MONCHBIMU
anemenmapubiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem Komounamopuxu. Pewenue 3adau Ha
BbIUUCTICHUE — BEPOSMHOCMEN  He3AGUCUMBIX — COObIMuULL,  NPUMEHeHUe  DOPMYIbL  CLONCEHUS.
geposimuocmell. Pewenue 3a0au ¢ npumeneHuem ouazpamm Jiiepa, oOepeda 6epOosmHOCel,
Gdopmynvl Bepuynnu.

Venosnas eepoamuocms. Ilpasuno ymnoodcenus geposmuocmett. @opmyna noauou 6eposmHoCmu.
Juckpemnvle cnyuaiinvie eenuuuHvl U pacnpedenenus. Hezasucumvle cnyuatinvie GenruUUUHDbL.
Pacnpeodenenue cymmol u npouzgedenus He3a8UCUMbBIX CIYUAUHBIX 6ETUYUH.

Mamemamuueckoe odcudanue u Oucnepcusi CLyyatHou eenudunvl. Mamemamuyeckoe odcudanue u
oucnepcusi CymMmbvl  CIyHaumvlx  eeauuuH. I eomempuueckoe pacnpeodenenue. bunomuanvroe
pacnpeoeneHue u e2o c8oUCMad.

Henpepuiguvie cnyuatinvie eenuuunvl. Ilonamue o naomuocmu gepoamuocmu. Pasnomepnoe
pacnpeoeineHue.

TlokazamenvHoe pacnpedenenue, e2o napamempbi.

Ilonamue o nopmanvHom pacnpedenenuu. Ilapamempor Hopmanvhoeo pacnpedenenus. IIpumepuol
CVYAUHBIX  BEIUYUH, NOOYUHEHHLIX HOPMANLHOMY 3AKOHY (NOZPeWHOCMb USMEpeHUl, pocm
yenoseKa).

Hepasencmeo Yebviwesa. Teopema bepuyninu. 3axkon Oonvuwux uucen. Bwibopounwviii memoo
usmepenust eposimuocmetl. Ponb 3akona 601buux uucen 8 Hayke, npupooe u ooujecmae.

Kosapuayus 0eyx cnyuaiinvix eeruuun. Ilonamue o xosagppuyuenme xoppenayuu. Cosmecmmvie
Hab00eHus 08YX CIYYAUHbIX 8eUdUH. BoibopouHvlil Kodghduyuenm Kopperayuu.

Yruy0JieHHbI YPOBEeHb
AJiredpa ¥ HayaJIa aHAJIU3a

[ToBropenne. Pemienune 3amad4 ¢ HCMOJIB30BAHMEM CBOWCTB YHCENI W CHCTEM CUYHUCIICHHS,
JETUMOCTH, JOJIEM M 4YacTeW, MPOILEHTOB, MOAYJeWd uucen. PemieHwe 3agady ¢ HCMOJb30BAHUEM
CBOMCTB cTemeHel W KOpHEH, MHOTrOWIEHOB, MpeoOpa3oBaHUl MHOTOUYIEHOB U JPOOHO-
palMoHANBHBIX BhIpaXeHUU. Pemienne 3amad ¢ MCHOJb30BaHUEM TpajyCHON Mepbl yria. Momyib
yiclia U ero cBoiicTBa. PerneHue 3amad Ha OBMKEHHE W COBMECTHYIO pabOTy, CMECH W CIUIaBBI C
MTOMOIIbIO JIMHEWHBIX, KBAJPATHBIX U JPOOHO-PAIMOHAIBHBIX YPAaBHEHHN U MX cucTeM. Pemienue
3alad C TIOMOILBIO YHUCJIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOW NEPEMEHHOM, C
MpUMEHEHUEM M300paXKEHUsI YUCIIOBBIX TIPOMEKYTKOB. Pelienne 3a1ayu ¢ MCmoyib30BaHUEM YHUCIIOBBIX
¢byakuit u ux rpadukoB. Mcmonb3oBaHue CBONCTB M TpadUKOB JMHEWHBIX W KBaJIPaTHUHBIX

byHKIMH, 00paTHON MPOMOPIIMOHATHHOCTH U QYHKIUU Y = \/; . I'paduueckoe pemieHne ypaBHeHUH
1 HepaBeHCTB. Vcnonb3oBaHue onepanuii HaJ MHOXKECTBAMM U BbICKa3bIBaHUAMHU. Vcmonab3oBaHue
HEPAaBEHCTB M CUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOM, YMCIOBBIX TPOMEXKYTKOB, UX 00BEAUHEHUN
u mepeceueHuil. [IpuMeHeHue nmpu perieHuu 3aad CBOMCTB apu(METHYECKOW M TeoOMEeTPUYECKON
MIPOrPECCUH, CYMMUPOBAaHUS OECKOHEUHOM CXOAIIeCsS reOMEeTpUUECKON TPOrpeccH.

MHoxecTBa (4UCIOBbIE, TEOMETPUUECKUX (UTYp). XapaKTepUCTUYECKOE CBOICTBO, DJIEMEHT
MHO)KECTBa, IIyCTO€, KOHEYHoe, OecKkoHedyHoe MHOXecTBo. (CrocoObl 3aaHus MHOXKECTB
[TogmuoxkecTBOo. OTHOLIEHUsT TPUHAJICKHOCTH, BKIIOYEHHUs, paBeHcTBa. Omnepanuu  Haa
MHoOkecTBaMu. Kpyru Ditnepa. Koneunsie u 0ecKOHEUHbIE, CYETHBIE M HECUETHBIE MHOXKECTBA.
VicTHHBIE W JIO)KHBIE BBICKA3bIBaHUSA, ONEpallMy HaJ| BBICKa3bIBAHUSMH. Aeebpa 6biCKA3bIBAHUII.
CBs13b BBICKA3bIBAHHUI C MHOXXECTBaMU. KBaHTOPHI CyIIIECTBOBAHMS M BCEOOITHOCTH.
3akoHbl JIOTUKU. OcHoGHble no2uyeckue npasuia. PelleHue JIOrMuecKux 3afad ¢ MCIOJIb30BAHUEM
KpYroB DWiepa, OCHOBHbIX 102UYECKUX NPABUL.

VYmozakmouenus. OOOCHOBaHMS M JIOKa3aTelIbCTBO B MareMaTHke. TeopeMbl. Buabl
MaTeMaTHUYeCKUX  YTBEpXKIACHHH. Buodwel  Ookaszamenvcme.  Mamemamuueckas — uUHOYKYUS.
Ymeeporcoenus: obpamnoe 0aHHOMY, NPOMUBONONLONCHOE, 0OOPAMHOE NPOMUBONONOHCHOMY OAHHOMY .
[Ipu3Hak u cBOMCTBO, HEOOXOAUMBIE U IOCTATOYHBIE YCIOBUS.

Ocnosuass meopema apugpmemuku. Ocmamrku u cpaguenus. Aneopumm Eexiuoa. Kumaiickas
meopema 06 ocmamkax. Manas meopema @epma. (-uunvle cucmemsl cuucienus. Pyuxyusa Jinepa,
YUCTIO U CyMMa Oenumereti HamypaibHO20 YUCIA.



Paguannas mepa yria, TPUTOHOMETpHUYECKasi OKPY)KHOCTb. TpuroHomerpuueckue (yHKIUN
gyrcen W yriaoB. DOpMyIllbl NPHUBENEHUS, CIOXKCHHS TPUTOHOMETPHUYECKHX (YHKIHUA, (HOPMYITBI
JIBOWHOTO ¥ TOJOBMHHOTO aprymenrta. IIpeoOpa3zoBaHue CymMMBbI, Pa3HOCTH B IPOU3BEICHUE
TPUTOHOMETPUYECKUX (QYHKITUNA, 1 HA0OOPOT.

Hymun ¢yHkuum, nOpoMexXyTKHM 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. Haumbonbmiee u
HavMeEHbIIee 3HaueHue (yHkuuu. [lepuoamueckre (QYyHKIMM W HAMMEHBIIMW Teproi. UeTHbIe H

HedeTHbIe PyHKIMH. QyHKyuu «OpobHas wacms yuciay Y = {X} u «yenasa wacmo yuciay Y = [X] :

Tpuronomerpuueckre (GyHKIMH YKCIOBOIO aprymeHra Y =COSX, Y=Sinx, y=tgx, y =Ctg X.
CgoiicTBa ¥ rpad)Ku TPUTOHOMETPHUUYECKUX () YHKITHA.

OOpatHble TpUTrOHOMETpUYECKHE (YHKIMH, MX TJaBHBIC 3HAYCHHS, CBOWCTBA M TpaduKu.
Tpuronomerprnyeckue ypaBHeHHa. OIHOPOAHBIE TPUTOHOMETPUYECKHE YpaBHEHMs. Pemienue
IIPOCTEHIINX TPUTOHOMETPUUECKUX HepaBeHCTB. [Ipocrelilmime CUCTEMBl TPUTOHOMETPUUYECKUX
YpaBHEHUM.

Crenenb ¢ JEHCTBUTEIBHBIM IIOKa3aTesieM, CBOMCTBa cteneHu. [Ipocreliiive noka3arenbHbIe
ypaBHEHHS U HepaBeHCTBa. [lokazarenbHas GpyHKUUS U ee cBoicTBa U rpaduk. Yucno € u QyHKIms
y=e".

Jlorapudwm, cBoiictBa norapudma. [lecstuunslii 1 HaTypaibHbIi Jorapudm. [IpeodpazoBanue
norapupMuUecKux BblpakeHWi. Jlorapudmudeckne ypaBHeHUs: U HepaBeHCTBA. Jlorapupmuueckas
GbyHKIUS U ee CBOiCTBa U rpaduk.

Crenennast GyHKIHUS U €€ CBOWCTBA U rpaduK. MpparmoHanbHbIe ypaBHEHHUS.

ITepBuuHbIE IPENCTABICHUS O MHOXKECTBE KOMILIEKCHBIX 4HcelN. [elicmeus ¢ KOMNieKCHbIMU

yucramu. Komnnexcno conpsasxcennvie uucna. Mooyns u apeymenm uucna. Tpuconomempuueckas
@opma Komnnexkcrhoeo yucia. Pewenue ypasnenuti 6 KOMNIEKCHbIX YUCTAX.
Metox WHTEpPBAIOB JUIs pelieHHs HepaBeHCTB. lIpeoOpasoBanust rpadukoB (QYHKIUH: CIOBUT,
YMHO)XEHHE Ha 4YUCJIO, OTPaXXEHHE OTHOCUTENILHO KOOpAMHATHBIX ocell. I'paduyeckne meTombl
peuIeHusl ypaBHEHU U HEpaBEHCTB. Pemenue ypaBHEHM U HEPABEHCTB, COJEPKAIIMX IIEPEMEHHYIO
101 3HAKOM MOZYJIS.

CucreMbl IOKa3aTENIbHBIX, JIOTAPUPMUUECKUX U HPpALMOHAIbHBIX YypaBHEHHMH. CHCTEMBI

M0Ka3aTeIbHbIX, JJOTapU(PMUUECKUX U HPPALIMOHAJIbHBIX HEPABEHCTB.

B3aumno oOpatnbsle pyHkiun. ['paduku B3auMHO 00paTHBIX PYHKIIMMA.

YpaBHEHMSI, CUCTEMBI YPABHEHUH C TAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu eviuie 2 cneyuaivHulx 6uoos. Teopema
Buema, meopema be3y. IIpusooumvie u nenpusooumvle muocouneHvl. OCHO8HASL meopema aneeopul.
Cummempuueckue muozounensl. L{enouuciennvie u yenr03HauHble MHO20UNEHbL.

Huogpanmoswi ypasuenus. [lennvie opoou. Teopema @epma o cymme K8adpamoa.

Cymmbl u psiovl, Memoovl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopemvbl 0 npubUACEHUU OCUCNBUMENbHBIX YUCEN PAYUOHATLHBIMU.

Mmnooicecmea na KOOpOUHAMHOU NAOCKOCTIU.

Hepasencmeo Kowu—Byusxosckoeo, nepasencmeo Hencena, nepasencmsa o cpeouux.

[Tonstue mnpenena ¢yHkuuu B TOuke. [lonamue npedena ¢ynkyuu 6 OecKOHeUHOCMU.
Acumnmomul  epagurka  ynxkyuu. Cpaenenue 0OeckOHEUHO ManblX U OECKOHEeUHO OONbUIUX.
HenpepsiBHocTh Pynkiuu. Ceoticmsa nenpepuviénvix ¢yukyui. Teopema Betiepwmpacca.
Huddepenuupyemocts ¢ynkuuu. IlpousBognas ¢ynkuuu B Touke. KacarenbHas k rpaduky
¢byakuu. 'eomerpuueckuii U usnueckuii CMbICT TPOU3BOAHOW. [Ipumenenue npouzeoonol 6
@uszuxe. IIpousBoanbie ar1eMeHTapHbIX GyHKIMA. [IpaBuia nuddepenunpoBanms.

Bropas npousBosHas, ee reoMeTpUuecKUi U GU3HMUECKUN CMBICIT.

Touku skcTpeMyma (MakcuMyMa U MUHUMYyMa). VccrenoBaHue 3jeMEeHTapHBIX (QYHKIHUN Ha
TOYKH dKCTpeMyMa, HauOoublliee U HauMEHbIIIee 3HaYeHHE ¢ TIOMOIIbIO MPOU3BOAHOMN. [locmpoenue
epagurxos @QyHKYull ¢ nomMowplo npouzeoonvix. llpumenenue npouzsoOHOU Npu peuileHuu 3a0au.
Haxoocoenue skcmpemymoe ¢hynkyuil HeCKONbKUX nepemMeHHbIX.

[TepBooOpaznas. Heonpenenenusiii uHTerpan. IlepBooOpasHble 37I€MEHTapHBIX (YHKIIMH.
[Tnomanp xpuBonuHeitHoN Tpaneuun. Popmyna HeroTona-JIelOHuna. OnpeneneHHbll UHTErpai.
Buiyucnenue niowaoeti niockux gucyp u 06vemos men 8paujenus ¢ NOMOWbI0 UHmezpad..

Memoovl pewienus GyHKYUOHATLHBIX YPABHEHUL U HEPABEHCMNS.

I'eomerpus
[ToBTOpenue. Pemienne 3amad ¢ MCMONB30BaHUEM CBOMCTB (UTyp Ha TUIOCKOCTU. PemieHue
3a/1ad Ha JI0Ka3aTeIbCTBO M MOCTPOEHUE KOHTPIpPUMEPOB. [IpuMeHeHHe MpOCTEHIINX JIOTMYECKUX



npaBwi. PemeHwe 3agad ¢  UCIOJIB30BAHMEM TEOPEM O TPEYTOJIbHMKAX, COOTHOILIEHUN B
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKAaX, (PAKTOB, CBSA3aHHBIX C YETHIPEXyrojbHWKaMH. PelieHue 3amau c
UCTOJb30BaHUEM (DAaKTOB, CBSI3aHHBIX C OKPY)XKHOCTAMHU. PerieHue 3amad Ha HU3MEpEeHUs Ha
MJIOCKOCTH, BBIYMCIICHUS AJIUH U IIOWAAeH. Pewenue 3a0au ¢ NOMOWbI0 8eKMOPO8 U KOOPOUHAM.
Harnsagnas crepeomerpus. [lpuszma, napamuienenunen, nupaMuaa, TETpadap.

OcHOBHbBIEC TIOHATHSA T€OMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3
Hux. [lonamue 06 akcuomamuyeckom memooe.

Teopema Menenas ons mempasdpa. IloctpoeHre cedeH!ii MHOTOIPaHHUKOB METOJIOM CIIE/IOB.
MenTpansHOE npoekTupoBanue. IloctpoeHne ceueHnii MHOrOIrpaHHUKOB METOIOM IIPOEKIUH.
CkpeuuBaroniecsi mpsMble B NPOCTPAHCTBE. YTOd MEXIy HHUMH. Memoosbl HaAxodxcoeHus
PAcCmMOoAHULL MexCOy CKPeWU8AoWUMUCs NPAMBbIMU.

Teopembl 0 mapaUIebHOCTH NPSMBIX M IUIOCKOCTeH B mpocTpaHcTBe. [lapamnensHoe
MIPOEKTUPOBAHUE U H300paskeHne Guryp. I eomempuueckue mecma modex 8 npOCMpancmee.
[lepnieHIUKYISIPHOCTh TPSIMOM M IUIOCKOCTH. OpTOroHanbHOE MpOeKTHpoBaHHe. HakiaoHHbIE U
npoekuuu. Teopema o Tpex NepHeHAuKyIspax.

Buowt mempasopos. Opmoyenmpuueckuii mempasop, KapKAacHulll mempasop, PAGHOSPAHHbBIU
mempas’op. Ilpamoyeonvroiti mempa’op. Meouanwvl u bumeouarvl mempas’opa.

Jlocmpausanue mempasopa 00 napaiieienuneod.

Paccrostnuss  mexny ¢urypamu B mpoctpaHcTBe.  OOmMi  HEepHeHAMKYISp  ABYX
CKPEIIMBAIOIINXCS MPSMBIX.

Vbl B ipocTpancTBe. lleprnienaukynspHbie I0CKOCTH. [l10uadb opmo2onanvhot npoekyuu.
Ilepnenouxynaproe ceuenue npuzmwl. Tpexepannviii u MHo2ocpaHublil yeon. Ceolicmea nIOCKUX Y2l108
MHo202panno2o yena. (Ceolicmea NIAOCKUX U O8Y2PAHHLIX Y2l08 mpexecpanHozo yaaa. Teopemvi
KOCUHYCO8 U CUHYCO8 OJisl MPexespanHo2o yaid.

Bunbel MHOrOrpaHHukoB. Pazeepmku muococpannuxa. Kpamuativuue nymu na nosepxnocmu
MHO202PAHHUKA.

Teopema Dtinepa. IlpaBunbHbIe MHOTOTPAHHUKH. /{801iCMBEHHOCb NPABUNLHBIX MHO202PAHHUKOS.
[Ipusma. Ilapamnenenunen. CpoiicTBa mnapauienenunena. IIpsgMoyrosbHbI mapasuieNienuIe.
HaxsonHbIE IPU3MBIL.

[Mupamuna. Bunel nupamu. DaeMeHTHI TPaBHIIbHON mupaMuibl. [TupamMuabl ¢ paBHOHAKIOHEHHBIMU
pedpamu U rpaHsIMH, UX OCHOBHbBIE CBOMCTBA.

[Inomaay moBEpXHOCTEN MHOTOTPAHHUKOB.

Tena BpameHusi: HWIMHIP, KOHYC, map U cdepa. CeueHus muInMHApa, KoHyca U mapa. [llaposoit
CETrMEHT, IIapOBOM CJIOM, IapOBOil CeKTOp (KOHYC).

VYcedeHHas nupaMuia U yCEUEHHBIN KOHYC.

Onemenmul chepuueckou eeomempuu. Konuueckue ceueHus.

KacarenbHble mpsiMble W IUIOCKOCTH. BrnucanHble u omnucaHHble cdepbl. Kacarowuecs cghepuol.
Kombunayuu men spawenus.

BexTops! u koopauHaTel. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOPa Ha YUCIIO. YTOJ MEXAY BEKTOPAMH.
CkansipHO€E IPOU3BENICHUE.

VpaBuenue tuiockoctu. dopmyna paccTOsSHUS MEXAYy TOYKaMu. YpaBHeHHe chepbl. Dopmyna
paccmosiHus om mouku 00 niaockocmu. Cnocobvl 3a0anusi NpAMOU ypagHeHUAMU.

Pewenue 3a0au u Ooxazamenbcmeo meopem ¢ NOMOWBIO 6EKMOPO8 U MemOOOM KOOPOUHAM.
Onemenmul 2eomempuu macc.

[Tonsitne o6bema. OOBEeMBbI MHOTOTpaHHUKOB. OOBEMBbI TeNl BpalleHus. Axcuomvl odvema. Bvisoo
Gopmyn 0b6vemMos npAMOY20NbHO20 Napaiierenunedd, npuzmvl U nupamuovl. Dopmynvl 0ns
Haxoxcoenusi oovema mempasopa. Teopemvt 06 OMHOUWEHUAX 0OBLEMOB.

Ilpunosicenus unmezpana K 6blYUCTIEHUIO 00beMo8 U nogepxHocmel men epawenus. Ilnowaow
cghepuueckozo nosica. Obvem wiaposo2o cnos. llpumenenue 06vemos npu pewieHuu 3a0a4.

[Tnomane chepsl.

Paszsepmra yununopa u kornyca. I1nomanp moBepXHOCTH HMIMH]IPA U KOHYCA.

KomOuHa MHOTOTpaHHUKOB U TEJI BpaIlleHUs.

[Tono6ue B nmpoctpancTse. OTHOILIEHNE 0O0BEMOB U TUIOIIA/IEH TOBEPXHOCTEN MOJ0OHBIX PUTYP.
Lsuoicenusi 6 npocmpancmee:  napaniebHbll  NEPEHOC,  CUMMEMPUS  OMHOCUMENbHO — NAOCKOCMU,
YEHMPATIbHASL CUMMEMPUSL, HOBOPOM OMHOCUMETILHO NPAMOI.

IIpeobpaszosanue nooodus, comomemus. Pewenue 3a0au Ha NIOCKOCMU C UCHOIb30OBAHUEM
cmepeomempuiecKux Memooos.

BeposiITHOCTBL M CTATHCTHKA, JIOTUKA, TEOPHs rPaoB 1 KOMOMHATOPHUKA



[ToBTOpenwue. Vcmonp3oBanue TaONWIl M AMArpaMM JJIsl MPEICTaBICHHS JaHHBIX. PerneHue
3a/la4y Ha MPUMEHEHHE OMHUCATENbHBIX XapaKTePUCTUK YMCIOBBIX HAOOPOB: CpEeTHUX, HAUOOIBIIETO U
HaWMEHBIIIETO 3HAYEHUsI, pa3Maxa, JUCIEPCUU U CTaHJAPTHOTO OTKJIOHEHHUA. BrluucieHnue 4actor u
BEPOSITHOCTEH  COOBITUI. BBIYHCIIEHHE BEpPOSTHOCTEH B  ONBITAX C  PAaBHOBO3MOXKHBIMHU
JMIEMEHTAapHBIMU ~ HcXogamu. lMcrnonb3oBaHWe KOMOMHATOPHKHU. BbIUMcIeHHEe BEpOsSTHOCTEH
HEe3aBUCUMBIX cOObITHH. Mcnonp3oBanue (Gopmysbl CIOXKEHHs BEpOSITHOCTEH, quarpamm Oilnepa,
nepeBa BeposaTHoOcTeH, hopmyisl bepHyim.

Beposmnocmnoe npocmpancmeo. Axcuomvl meopuu eposimHocmei.
VYcnoBHas BeposATHOCTh. [IpaBuiio ymMHOXKEHMS BeposTHOCTEH. PopMyra IIOJHOW BEpPOSTHOCTH.
®opwmyna baiieca.

JluckperHble ciay4ailHble BeNMUMHBI U pactpeneicHus. COBMECTHBIE pacHpeesICHuUs.
Pacnpenenenne cymMmbl W NPOU3BENECHUS HE3aBHUCHMBIX CIIy4allHbIX BeJlW4YMH. MaTtemaTudyeckoe
OKMJIAaHUE U JUCHEPCHs CIydailHOM BeJIMYMHBI. MaTeMaTH4ecKoe OXHUIaHWUE U JUCIEPCHUS CYMMBbI
CIIy4allHbIX BEJIMYUH.

bunapnasg  ciyvaiiHas ~ BenuuuHa,  pacnpeneneHue  bepnymnu.  ['eomerpuueckoe
pacnpeneneHre. bHHOMHanbHOE paclpefeleHue W ero  CBOMCTBA. [ unepeeomempuueckoe
pacnpeoenenue u e2o c8OUCMEA.

HenpepsiBable cinyyaiiHble BenuuuHbl. [lmoTHOCTH BeposiTHOCTH. DyHKUMS —pacrpenesieHus.
PaBHOMEpHOE pactipeneneHue.

IlokazamenvHoe pacnpedeneHue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanwnoe pacnpeneneHue. @ynknus Jlammaca.
[Tapamerpsl HOpManbHOrO pacnpeneneHus. I[lpumepsl cCiydallHbIX BEJIMYMH, [OJYMHEHHBIX
HOpPMaJbHOMY 3aKOHY (IIOTpEIIHOCTh M3MEPEHUM, pOCT uenoBeka). [lenmpanvHas npedenvHas
meopema.

Hepasencmeo Yeoviuesa. Teopema Yebwviwesa u meopema bepnynnu. 3axon oOonvuwux uucen.
Buibopounsiii memoo uzmepenus eepoamuocmeti. Ponv 3axona Oonvuuux yucen 6 mayke, npupooe u
obwecmse.

KoBapuanmst naByx ciaydailHeix BenuuuH. [loHsitue o koddduiMeHTe KOppemsiu.
CoBMecTHBIC HAOIOJEHUS JBYX CIyYaWHBIX BEIHYUH. BuiOopounwiii Ko3pduyuenm xoppersyuu.
Jluneunas peepeccusl.

Cmamucmuueckas sunomesa. Cmamucmuxa kpumepus u ee yposeHv sHauumocmu. Ilposepxa
npocmeuwux —eunomes. Omnupuueckue pacnpeoeieHus U UX C8A3b ¢ mMeopemudecKkumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmesuii. Unvekmuenvie u cropvekmugHvle coomeemcmeus. buexyuu.

Jluckpemnas nenpepoienocmo. Ilpunyun Jupuxie.

Koouposanue. /[souunas 3anuce.

Ocnognvie nonamus meopuu epaghos. /lepesvs. /[eouunoe oepego. Cesasnocmo. Komnonenmuol
cesaznocmu. Ilymu na epaghe. Diineposst u I amunbmonogvl nymu.

Y4yebHo-TeMaTHYecKOe IUIAHUPOBaHUe Mo maTemaTuke B 10-11 kiaaccax (6 yacoB B HeeJ110)

INo 11/m1 Tema K
10 xmacc OJINYECTBO KonTponbHas
4yacoB abota
[loBTOpeHHe Kypca aiureOpbl OCHOBHOM 4
[ITKOJTBI.
/letficTBUTENBEHBIE YKCIIA 12
HekoTopsie cBeieHNs U3 TUTAHUMETPHUH 10
PannoHanbHbIE ypaBHEHHS U HEPABEHCTBA |18 1

Beenenue (ITpeamer CTEPEOMETPHUH.

(OCHOBHBIE MNOHATHUSA u AKCHOMB]
crepeomerpun. llepBbie cneacTBus U3
TEOpEM)

[lapaju1eIbHOCTB IPSIMBIX U IUIOCKOCTEH 16 2




KopeHb cTeneHu n 12 1
CTerneHb MO0JI0KUTENBHOTO Yncia 13 1
[leprnieHIUKYISIpPHOCTD MIPSIMBIX - 1
[JI0CKOCTEN
Jlorapugmol 6
[IpocTeiimue MOKa3aTeJibHbIE U 1
orapugpmMuuecKue yYpaBHEHUSA n/ll
HEPABEHCTBA
MHOrorpaHHuKH 14 1
CHHYC 1 KOCHHYC yTIia
'TaHreHC U KOTAaHTEHC yTJia 1
DOpMYITBI CIIO0KECHHS 11
Tpuronomerpuieckue (GpyHKIIMH YUCIOBOTO 9 1
apryMeHTa
Tpuronomerpruyeckue ypaBHEHUs 5 1
HEPABEHCTBA
[ToBTOpEHME KypCca reoMeTpuun 6
BeposTHOCTh COOBITHS. 6
HUacroTa. Y cia0BHasA BEPOSATHOCTD. )
[loBTOpEHME 0
lToro 204 11
Tema
Ne 11/11 11 xmace KomnuectBo KoHTposbHBIE
4acoB paboTHI
1 DYHKIUY U UX TpapUKU 0
2 [Tpenen pyHKINK U HENPEPHIBHOCTD 5
3 OOpaTtHble QyHKINN 6 1
4 BekTopsl B MPOCTpaHCTBE 6
5 MeTtoa KOOpAUHAT B IPOCTPAHCTBE 13 1
6 [IponsBogHAA 11 1
7 [[pruMeHeHne Mporu3BOTHON 16 1
S [ [nuHap, KOHYC, Map 16 1
0 [TepBooOpazHas u uHTErpa 13 1
10 OO0BEMEI TEN 17 1
11 PaBHOCHJIBHOCTh YpaBHEHUH U HEPABEHCTB |4
12 'Y paBHEHUSI-CIIEICTBUSA 3
13 PaBHOCHJIBHOCTh YpAaBHEHUN M HEPABEHCTB 13
CUCTEMaM
14 PaBHOCHIIBHOCTB YpaBHEHUU Hal, 1
MHO>KECTBaX
15 PaBHOCHIIBHOCTh HEPAaBEHCTB Haj,
MHO>KECTBaX
16 MeTol NpPOMEXYTKOB sl ypaBHEHUN i 1
HEPABEHCTB
17 licnionb3oBaHue CBOUCTB (YHKIMH npuj.
[PEIICHUN YPAaBHEHUI Y HEPABCHCTB
18 CuctemMbl ypaBHEHMH ¢ HECKOJIbKHMH|g 1
HEU3BECTHBIMU
19 [loBTOpEeHMNE 15




0 Pesepe  (Ha  mpoBeneHWE — MPOOHBIX 4
PK3aMEHAIIMOHHBIX PadoT)
22 [loBTOpEHUE 14 1
Toro 204 11
KanennapHo-temaTnueckoe njaHupoBanue mno matematuke B 10 kJjacce
204 yaca (6 4 B He1eJ110)
Ne Ne TeMa Kon-Bo
ypo | ypoka 9acoB
Ka o
n/n | Teme
1-4 |14 IToBTOpEeHME Kypca anreOpbl OCHOBHOM IIIKOJIBI. 4
Jleticmeumenvhule wucia 12
5-6 1-2 [NousTHE NENCTBUTEIHLHOIO YUCIIA 2
7-8 |34 MHuosecta uncen .CBOWCTBA EHCTBUTEIBHBIX YUCEIT 2
9 5 MeTo MaTeMaTu4ecKoi UHIYKITUI 1
10 6 [TepecranoBKH 1
11 7 Pa3smemenns 1
12 8 CoueraHus 1
13 9 Jloka3arenbCcTBO YMCIOBBIX HEPABEHCTB 1
14 10 JlemuMoCTh 1eNbIX Yuces 1
15 11 CpaBHeHUE 110 MOJIYJIIO 1
16 12 3agauu ¢ [eJIOYNCIEHHBIMI HEN3BECTHBIMH 1
17- | 1-2 Tloemopenue Kypca ceomempuu 0CHOBHOU WKOJIbL 2
18
Hexomopuie ceedenusn us nianumempuu 10
19- | 1-3 VYTI1bl U OTPE3KH, CBSI3aHHBIE C OKPYKHOCTHIO 3
21
22- | 4-6 Pemenune TpeyronbHUKOB 3
24
25- | 7-8 Teopemsr Menenasi u UeBkbr 2
26
27- 1 9-10 | Dmumnc, runep6ona u mapadosa 2
28
Payuonanvuvie ypaenenus u nepageHcmsa 18
29 1 PanronasbHble BoIpaskeHUs 1
30- | 2-3 ®opmyiel 6MHOMa HBI0TOHA, CyMMBI M1 pa3HOCTH CTENEHEN 2
31
32- | 4-5 PanmonaneHble ypaBHEHHUS 2
33
34- | 6-7 CucreMsl palliOHaIbHBIX YPAaBHEHUN 2
35
36- | 8-10 | Meroxa MHTEpBAJIOB pEIICHUS] HEPABEHCTB 3
38
39- 11-13 | PanmoHansHbIC HEPABEHCTBA 3
41
42- | 14-16 | Hectporue HepaBeHCTBa 3
44
45 17 CucreMbl pallMOHAJIBHBIX HEPABEHCTB 1
46 18 KonTponbHas pabota 1
Bseoenue 3
47- | 1-2 [Ipenmer ctepeomerpun. OCHOBHBIE TIOHSATHS M aKCHOMBI | 2
48 CTEPEOMETPUH
49 3 [TepBrie ciencTBUs U3 TEOpEM 1
TlapannenvbHocms npsamvix u ni0cKocmel 16
50- |14 [TapayeTsbHOCTH MPSIMBIX, TPSIMOM U TIFIOCKOCTH 4




53

54- | 5-6 B3anMHoOe pacmonokeHne MpsMbIX B TPOCTPAHCTBE 2

55

56 7 Yron Mexay NpsSMbIMU 1

57 8 KoHnTtposbHas pabota 1

58- | 9-10 | [MapamnenbHOCTH IIOCKOCTEH 2

59

60- | 11-12 | Terpadap v mapasuieIeIHIIe T 2

61

62- | 13-14 | [TocTpoeHue cedeHHI TeTpadapa 1 Napauieenune1a 2

63

64 15 WToroBelil ypok 1o reMe 1

65 16 KoHnTtposbHas pabota 1
Kopenwv cmenenu n 12

66 1 [Tonarue GpyHKIuu U ee rpaduka 1

67- | 2-3 DOyHKIHS y=X 2

68

69 4 ITonsiTHe KOpHS cTEneHn N 1

70- | 5-6 KopHu yeTHOH 1 HEYeTHOU CTereHeH 2

71

72- | 7-8 Apudmerndeckuii KOpeHb 2

73

74- | 9-10 | CgoiicTBa KOpHEii cTeneHu N 2

75

76 11 Dynkuus y=Vx, x>0 1

77 12 KonTposnbHas pabora 1
Cmenenb nonodcumenbHo20 4ucia 13

78 1 CreneHsb ¢ palMoHAJIbHBIM [TOKA3aTeleM 1

79- | 2-3 CBolicTBa CTENEHU C pallMOHATIBHBIM [TOKa3aTelIeM 2

80

81- | 4-5 [TonsiTHe pezaena nocne10BaTeIbHOCTH 2

82

83- | 6-7 CBolicTBa TIpe/IeIIOB 2

84

85 8 beckoHeyHO yOBIBaIONIast FTEOMETPUYECKAs IIPOTPECCHs 1

86 |9 Yucio e 1

87 10 [loHsiTHE CcTEeneHu ¢ UPPALMOHAIBHBIM IT0Ka3aTeIeM 1

88- | 11-12 | [Toka3zarenbHas QyHKIMS 2

89

90 13 KonrtponbHas pabora 1
IlepnenouxyisapHocmes npAMuIX U NIOCKOCMel 17

91- |1-3 [lepneHIuKyISIpPHOCTH NPSAMOM U MIOCKOCTH 3

93

94- | 4-5 Pemenne 3amau 2

95

96- | 6-8 [leprieHAUKYISAP ¥ HAKIIOHHBIE 3

98

99- | 9-11 | Yrox MexIay NpsSMOH U TUTIOCKOCTHIO 3

101

102- | 12-13 | JIByrpaHHBIi yroa 2

103

104- | 14-15 | IlepneHIUKYISIPHOCTD TUIOCKOCTEH 2

105

106 | 16 WToroBelil ypok 1o reMe 1

107 | 17 KoHnTtposbHas pabota 1
Jlozapugmoi 6

108- | 1-2 [Tonsitue norapudma 2

109




110- | 3-5 CgoiicTBa orapugmon 3

112

113 |6 Jlorapudmuueckasi QyHKIUSI 1
TlokazamenvHbie u no2apugmuieckue ypasuenus u Hepagencmsea | 11

114 |1 IIpocreiimue moka3aTenbHbIC YpaBHEHUS 1

115 |2 [Ipocteiimue norapugmMuyeckie ypaBHECHHS 1

116- | 34 VYpaBHEHUs, CBOSITUECS K MPOCTSHIIIMM 3aMEHON HEM3BECTHOTO 2

117

118- | 5-6 [Ipocreiimue moka3aTenbHbIC HEPABEHCTBA 2

119

120- | 7-8 [Ipocreiimue gorapupMudecKre HEpaBEHCTBA 2

121

122- | 9-10 HepaBeHcTBa, cBOIsAIIMECS K MPOCTEHIIIMM 3aMEHON HEU3BECTHOTO | 2

123

124 |11 KonTponpHas pabora 1
Mmnocoepannuxu 14

125- | 1-3 [TonsTne mHororpannuxka. Ilpusma 3

127

128- | 4-7 [Mupamuna 4

131

132- | 8-10 | IlpaBuibHBIE MHOTOTPAaHHUKH 3

134

135- | 11-12 | Pemenwue 3agau 2

136

137 | 13 HToroBeiil ypok Mo Teme 1

138 | 14 KonTponpHas pabora 1
Cunyc u kocunyc yana 7

139 |1 [TonsiTue yria 1

140 | 2 Panuannas mepa yria 1

141 |3 OrpeziesieHne CUHYCa U KOCHHYcCa yriia 1

142- | 4-5 OcHoBHBIE (HOPMYIIBI ISl CHHYCA U KOCHHYCa 2

143

144 | 6 ApKCHHYC 1

145 |7 ApPKKOCUHYC 1
Tanzeenc u komaneenc yana 6

146 |1 OnpeneneHne TaHT€HCa U KOTAHI€Hca yria 1

147- | 2-3 OcHoBHbI€ (HOPMYIIBI ISl TAHT€HCA U KOTaHT€Hca 2

148

149 | 4 ApKTaHT€HC 1

150 |5 APKKOTaHTEHC 1

151 |6 KonrtponbHas pabora 1
Dopmynvl crodxcenus 11

152- | 1-2 Kocunyc pa3HoCTH 1 KOCMHYC CYyMMBI IBYX YIJIOB 2

153

154 |3 DopMyIIbl U1 JOTIOJIHUTEIBHBIX YITIOB 1

155- | 4-5 CuHYyC CyMMBI U CHHYC Pa3HOCTHU JBYX YIJIOB 2

156

157- | 6-7 CyMMa 1 pa3HOCTh CHHYCOB M KOCHHYCOB 2

158

159- | 8-9 @opMyIbl U1 JBOMHBIX U ITOJIOBUHHBIX YITIOB 2

160

161 | 10 [Ipon3BeneHrie CHHYCOB U KOCHUHYCOB 1

162 | 11 DopMyIIBI U1l TAHTEHCOB 1
Tpuconomempuyeckue pynKyuu 4ucio8020 apeymenma 9

163- | 1-2 DyHKIUA y= Sina 2

164

165- | 3-4 DyHKIHS y= COSA 2




166
167- | 5-6 DyHKIIUA y=tgo 2
168
169- | 7-8 @yHKIMS y=ctgo 2
170
171 |9 KonTponpHas pabora 1

Tpueonomempuueckue ypasHeHUs: U HEPABEHCMEA 12
172- | 1-2 [Ipocreiinye TpPUroHOMETPUUECKUE YPABHEHUS 2
173
174- | 3-4 YpaBHEHUSs, CBOAALINECS K IPOCTEHIIINM 3aMEHON HEU3BECTHOTO | 2
175
176- | 5-6 [IpuMeHeHre OCHOBHBIX TpPUTOHOMETPUYECKHX (opMyn s | 2
177 pEIICHUs] ypaBHCHUI
178 |7 OnHOpOIHBIE YpaBHEHUS 1
179 |8 [Ipocreiine HepaBeHCTBaA JUIsl CHHYCA U KOCUHYCa 1
180 |9 [Ipocreiimue HepaBeHCTBA JIJIsl TAHTCHCA M KOTAHT€HCa 1
181 | 10 HepaseHnctBa, cBoasiinecs K pocTENIIMM 3aMEeHON Hen3BecTHoro | 1
182 |11 BBenenue BCnoMoratrenpHoro yria 1
183 | 12 KonTponpHas pabora 1

Tlosmopenue Kypca ceomempuu 6
184 |1 [ToBTOpEeHHE. AKCHOMBI CTEPEOMETPUH U UX CIICICTBHS 1
185 |2 [ToBropenue. [lapannenbHOCTh MPSIMBIX U MJIOCKOCTEH. 1
186 |3 [ToBTopenue. Teopema o Tpex mepneHAMKYJIsApax. Yron mexay | 1

IIPSIMOM M TNIOCKOCTBIO.
187 |4 KoHTtposibHas pabota 1
188 |5 [ToBTOpenne. MHOTOTpaHUKH 1
189 |6 3aKIIIOYUTEIbHBIN YPOK- Oecesa o Kypcy reOMeTpuu 1

Beposmnocmwv cobvimuii 6
190- | 1-3 [TonsiTHE BEPOSTHOCTH COOBITUS 3
192
193- | 4-6 CBoiicTBa BEpOSTHOCTEH 3
195

Yacmoma. Ycnoenas éeposmuocmo 2
196 |1 OTHOCHTEIbHAS YaCTOTA COOBITHIH 1
197 |2 YcioBHast BeposiTHOCTh. HezaBucumble cOOBITHS 1

Ilosmopenue 7
198 |1 IToBTOpenue. Yncna u BeIYMCIEHHS. Y IPOIIEHUE BBIPAKEHUM. 1
199 |2 IToBTopenue. HepaBeHCTBa 1 cHCTEMBI HEPAaBEHCTB 1
200 |3 IToBropenue. Iloka3arenbHble U JorapupmMuyeckre ypaBHEHHUSI. 1
201 | 4 IToeTopenue. [lokazarenpHble U Torapudmudeckue HepaBeHcrra. | 1
202 |5 IToBTOpenue. TpuronoMeTpusl. 1
203 | 6 [ToBTOopenue. 3aauu Ha IPOIICHTHI 1
204 |7 [ToBTOpenwue. 3amaun Ha CIUIABBI M CMECH. 3a/1a4l Ha COBMECTHYIO | 1

paboty

KanenpapHo-rematudeckoe IiiaHupoBanue 1o marematruke B 11 kiace
204 gaca (6 4 B He1eJ110)
Ne Ne TeMa Kon-Bo
ypoka ypoka 4acoB
n/m o
TemMe
DYHKIUU U UX TpaduKu 9
1 1 DneMeHTapHbIe QYHKIUU 1
2 2 Ob6mactp ompeneneHuss W 00JacTh U3MeHEHUs (yHKIuU. | 1
Orpanu4eHHOCTh (PYHKIINH




3-4 3-4 YeTHOCTh, HEYETHOCTD, NEPUOANYHOCTD (PYHKITHIA 2
5-6 5-6 [IpomexxyTku Bo3pacTaHus, yObIBaHHWS, 3HAKOTIOCTOSHCTBA U | 2
HYIU QYHKITUU
7 7 HccnenoBanne ¢yHKuMid W mocTpoeHue ux rpadukon | 1
3JIEMEHTAPHBIMHA METOJaMU
8 8 OcHOBHBIE CTIOCOOBI MpeoOpa3oBaHmsl rpauKoOB 1
9 9 I'paduku GyHkImMil, comepikammx MOITyIH 1
[Tpenen ¢pyHKINU ¥ HENPEPHIBHOCTH 5
10 1 [TonsiTue npeaena GyHKIUU 1
11 2 OHOCTOPOHHME MPEEITbI 1
12 3 CaoiicTBa npeieoB GyHKIIHMA 1
13 4 [TonsiTve HENIPEPBHIBHOCTH (HYHKITHH 1
14 S) HenpepbIBHOCTH 311€MEHTapHBIX (PYHKITHIA 1
OO6parabie QYHKITMH 6
15 1 [Tonsarue o6paTHOH QyHKIUH 1
16 2 B3anMHo oOpaTHbie QyHKITUN 1
17-18 3-4 OOpatHble TPUTOHOMETPUYECKHE (DYHKIIUU 2
19 5 [Ipumepsl KcIoONb30BaHUS OOpPATHBIX TPUTOHOMETpHUECKUX | 1
byHKIUH
20 6 KonTponbHas pabora 1
BekTopsl B mpocTpaHCTBE 6
21 1 [TonsiTue BexTOpa 1
22-23 2-3 CrnoxxeHue W BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha | 2
YHCII0
24-25 4-5 Komrmianapabie BeKTOpa 2
26 6 3aueTHbIN YpOK 10 Teme: «BeKTOpbl B IPOCTPAHCTBE 1
Meroa KOOpAUHAT B IPOCTPAHCTBE 15
27-29 1-3 KoopauHaThl TOYKH M KOOPAMHATHI BEKTOPA 3
30-32 4-6 [Ipocreiimme 3a1a4u B KOOpAMHATAX 3
33-35 7-9 Yron mexay Bekropamu. CKasipHOE MPOU3BEICHNE BEKTOPOB. | 3
36-37 10-11 | Permenue 3amaq 2
38-39 12-13 | [IBmkeHus 2
40 14 3aueTHplii ypok 1o Teme: «Meron koopauHart B |1
MIPOCTPAHCTBEY
41 15 KonTtposnbHas pabora 1
[TpousBogHas 11
42-43 1-2 [lonsiTve mpon3BOgHOM 2
44-45 3-4 [IpownsBonHas cymMmel. [IpousBoiHas pasHocTu 2
46 5 HenpepbiBHOCTS  (pyHKIMM,  UMeOMMX  Opou3BOAHYyO. | 1
Jubdepenuman
47-48 6-7 [IpownsBoHas nponsseneHus. [Ipon3BoaHas 4acTHOTO 2
49 8 ITpon3BoiHas 3JIeMEHTapHBIX GYHKIUI 1
50-51 9-10 | [IpowmsBoaHas coKHOW QYHKIIUN 2
52 11 KonTtposnbHas pabora 1
[TpumMeHeHne Tpon3BOTHON 16
53-54 1-2 MakcuMyM 1 MUHUMYM (QYHKITUH 2
55-56 3-4 YpaBHEHHE KacaTeIbHOU 2
S7 5 [TpuOnmkeHHbIE BBIYMCIICHUS. 1
58-59 6-7 Bospacranue u yobiBanue QyHKIHHA 2
60 8 [Tpon3BoIHEIE BBICIIHX TOPSITKOB 1
61-62 9-10 | DkcTpemyM QYHKIMU C €AMHCTBEHHON KPUTHYECKOH TOUKOM 2
63-64 11-12 | 3amaun HAa MAKCUMYM U MHHUMYM 2
65 13 Acumnrtotsl. IpoOHO-THHEHHbIe QYHKIUU 1
66-67 14-15 | Iloctpoenne  rpadpukoB  QyHKIUI ¢  OpUMEHEHHEM | 2
MIPOU3BOTHOMN
68 16 KonTtposnbHas pabora 1
Hunuuap, KOHYC, map 16




69-71 1-3 Hunuanp. Pemenue 3amay. 3
72-74 4-6 Konyc. [Tnomaas moBepXHOCTH KOHYCa 3
75 7 Y ceueHHBI KOHYC 1
76 8 Cdepa n map. YpaBHeHue chepsbl. 1
77-78 9-10 | B3aumHoe pacrnionoxxkeHnue chepbl U IIIOCKOCTH 2
79-80 11-12 | KacatenbHast m10cKocTh K cdepe Ilnomans cheps 2
81-82 13-14 | Pemenue 3a1a4 MUJIMHIP, KOHYC U IIap 2
83 15 3aueTHbIi ypok 1o teme: «Llumuap, Konyc, mapy 1
84 16 KontposnbHast pabora 1
ITepBooOpasHas 1 HHTETpaI 13
85-87 1-3 [Tonsarue nepBooOpa3HOi 3
88 4 [Tnomans KpUBOJMHEHHON Tpareun 1
89-90 5-6 OmnpeneneHHbli HHTETpal 2
91 7 [TpuGmmkeHHOe BEIYMCIICHUE ONPEICICHHOTO HHTErpaja 1
92=94 8-10 | ®opmyna Hetorona-Jleitbuuna 3
95 11 CBolicTBa ONpEIEIECHHBIX UHTETPAJIOB 1
96 12 [IpuMeHeHue onpeeICHHBIX HHTETPajIoB B reoMeTpuueckux u | 1
(hU3MYeCcKUX 3a7a4ax
97 13 KontponbHas padbora 1
O06beMbI TEN 17
98-100 | 1-3 O0BeM NPSIMOYTOJIBLHOTO NapaJlIeIeUIeaa 3
101=102 | 4-5 O06beM npsIMON IPU3MBI U IWIIMHJPA 2
103-104 | 6-7 OO0BbeM HaKIIOHHOM MTPHU3MBI 2
105-107 | 8-10 | OObeM nmupamMuIbl U KOHYCa 3
108-110 | 11-13 | O6wem mapa u miomaab cheps 3
111-112 | 14-15 | Peuienue 3anau 2
113 16 3auer 1
114 17 KontponbHas padbora 1
PaBHOCWJIBHOCTD ypaBHEHUI U HEPABEHCTB 4
115-116 | 1-2 PaBHOCHIIBHBIE TpeoOpa3oBaHysl ypaBHEHUH 2
117-118 | 3-4 PaBHOCHIIbHBIEC TPEOOpPa30BaHNsI HEPABCHCTB 2
YpaBHEHHUSI-CIICICTBHSI 8
119 1 [TonsiTHE ypaBHEHUS-CIIE/ICTBUS 1
120-121 | 2-3 Bo3Benenue ypaBHEHHS B UETHYIO CTENIEHb 2
122-123 | 4-5 IToTennupoBanue norapupMUUECKUX ypaBHEHHI 2
124 6 llpyrue mnpeoOpa3oBaHusi, MPHUBOIALIME K ypaBHEHHUIo- | 1
CIICICTBUIO
125-126 | 7-8 [IpuMeHeHne HECKOJIbKHX TMpeoOpa3oBaHUM, MPUBOIAIIUX K | 2
YpaBHEHHIO-CJIC/ICTBHIO
PaBHOCHIIBHOCTh YpaBHEHHI U HEPABCHCTB CHCTEMaM 13
127 1 OCHOBHBIE TIOHSTHS 1
128-129 | 2-3 Penienne ypaBHeHUH ¢ TOMOIIBIO CUCTEM 2
130-131 | 4-5 Pemennie ypaBHeHUH ¢ MOMOIIIBIO CUCTEM (TIPOJIOJIKEHUE) 2
132-133 | 6-7 VYpasuenus suna f(a(x))=f(B(x)) 2
134-135 | 8-9 Peniennie HepaBEHCTB € TOMOUIBIO CUCTEM 2
136-137 | 10-11 | PemeHnne HepaBeHCTB C MOMOMIBIO CUCTEM (TIPOJIOJHKEHHUE) 2
138-139 | 12-13 | Hepaenctra Buaa f(a(x))>f(B(x)) 2
PaBHOCHJIBHOCTh ypaBHEHUI HA MHOKECTBAX 7
140 1 OCHOBHBIE TOHSTHS 1
141-142 | 2-3 Bo3Benenne ypaBHEeHHS B UETHYIO CTENIEHb 2
143 4 YMHOKEHUEe ypaBHEHHS Ha (PYHKIIHIO 1
144 5 Jlpyrue npeoOpa3oBaHus ypaBHEHHIA 1
145 6 [IpmeHeHne HeCKOJIbKUX MpeoOpa3oBaHuit 1
146 7 KonTtposnbHas pabora 1
PaBHOCHIIBHOCTh HEPABEHCTB Ha MHOXKECTBAX 7
147 1 OCHOBHBIE MOHSTHS 1
148-149 | 2-3 Bo3BenieHne HEPABEHCTB B YETHYIO CTENECHb 2




150 4 YMHOKEHHE HEPAaBEHCTB Ha (DYHKIIHIO 1
151 5 Jlpyrue npeobpa3zoBaHusi HEPABEHCTB 1
152 6 [IprMeHeHne HeCKOIBKUX MpeoOpa3oBaHuit 1
153 7 Hectporue HepaBeHCTBa 1
MeTo MpOMEKYTKOB JIJIsl YPABHEHUH M HEPABEHCTB 5
154 1 YpaBHEHHUs ¢ MOIYJISIMU 1
155 2 HepaBenctBa ¢ mogynsamu 1
156-157 | 3-4 MeToa HHTEpPBAJIOB JIJIsl HENPEPBIBHBIX (PYHKITHIA 2
158 5 KontposnbHast pabora 1
Hcnonp3oBanue CBOWCTB (DYHKIMI NpU pElICHUH YpaBHEHWH | 5
Y HEPaBEHCTB
159 1 Hcnonws3oBanue o6acTeil cynecTBoOBaHUS (DYHKITUU 1
160 2 Vcnonp30BaHne HEOTPUIATEIBHOCTH (PYHKIIUU 1
161 3 Hcnonbp3oBanne orpaHMuYeHHOCTH (YHKIIUH 1
162 4 Vcnonp30BaHne MOHOTOHHOCTH M SKCTPEMYMOB (DYHKIIUHU 1
163 5 Hcnons30BaHne CBOWCTB CHHYCA U KOCHHYCA 1
CucTeMbl ypaBHEHHH ¢ HECKOJIBKMH HEM3BECTHBIMU 8
164-165 | 1-2 PaBHOCHIIBHOCTB cHCTEM 2
166-167 | 3-4 Cucrema-ciieICTBUE 2
168-169 | 5-6 MeTox 3aMeHbI HEM3BECTHBIX 2
170 7 PaccyxneHuss ¢ 4YHCIOBBIMM 3HAYCHHSIMU Tpu pemeHun | 1
YPaBHEHUH U HEPABEHCTB
171 8 KontponbHas pabora 1
IToBTOpEeHNE 33
172 1 [loBTOpEHNE. AKCHOMBI CTEPEOMETPUH 1
173 2 [ToBTopenue. [TapamnenbHOCTh MPSAMBIX, IPSMOM U TIOCKOCTH. | 1
CkpenBatouecs npsimele. [lapamienbHoCTh II0CKOCTEH
174 3 IToBropenue. IlepneHaUKYISIPHOCTE TPSAMOM M IUIOCKOCTH. | 1
Teopema 0 Tpex NEpHEHAUKYISApAX. YTOJI MEXAY NPSIMOU H
TJIOCKOCTBIO
175 4 [ToBTopenue. JIByrpanuwlii yron. IlepnenaukynspHocts | 1
TJIOCKOCTEM.
176-177 | 5-6 [ToBTopenne. MHOTOTpaHHUKHU: TMapauieNienunes, npu3Ma, | 2
MUPaMUJIA, TUIOMIA/IN X TIOBEPXHOCTEH
178 7 [ToBTOopenue. Bextopel B mnpoctpaHcTBe. [leiictBus Han | 1
BekTopamu. CKaJIIpHOE MMPOU3BEICHUE BEKTOPOB
179-180 | 8-9 [ToBTopenmne. IlunuHap, KOHYC W 1Iap, IUIOMIAAUW WX | 2
ITOBEPXHOCTEH.
181-182 | 10-11 | TloBropenue. OObeMBI TET 2
183-184 | 12-12 | IloBTopenue. Pemenue 3am1aq 2
185 14 IToBTropenue. KontponpHas padota 1
186 15 Uncna Anrebpanyeckue BepakeHus. [locienoBaTensHOCTH 1
187 16 [TocnenoBarenpHoCcTH. DyHKIIMN 1
188 17 JlunelHble ¥ KBaJpaTHbIE ypaBHEHUS 1
189 18 ParmoHanbHbIe ypaBHEHHS 1
190 19 WppaimoHanbHble ypaBHEHUS 1
191 20 [Toka3zatenbHbIE U JOTapruPMHUECKUE YPaBHEHUS 1
192 21 HepaseHncTBa ¢ MonysisiMu 1
193 22 MeTo MHTEpBaJIOB 1
194-195 | 23-24 | Cucrembl ypaBHEHUI U HEPABEHCTB 2
196-198 | 25-27 | 3agauu c mapaMeTpamMu 3
199-200 | 28-29 | TekcToBBIE 33024l 2
201-202 | 30-31 | MroroBast KOHTpOJIbHAs paboTa 2
203-204 | 32 O06006armui ypok 2




CucreMa OLEeHKH IOCTHKEHUS IJIAHNPYEMBbIX Pe3yJIbTATOB OCBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHus

Cucrema OLEHKM JIOCTMXKEHHS IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOCHHUS  OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMBI CpeHEro o01ero oopa3zoBanus (aajgee — cUCTeMa OLCHKH) SIBISIETCS
YaCThIO CUCTEMBI OLICHKH U YIIPaBJIEHHs KaueCTBOM 00pa30BaHUs B 00pa30BaTeIbHON OpraHU3aluy U
CIIy’)KUT OJIHUM W3 OCHOBAHMHU JUIsI Pa3pabOTKH JIOKAJIHLHOIO HOPMAaTHUBHOI'O aKTa 00pa3oBaTeIbHOM
opranuzauuu o (opmax, MEPUOJUYHOCTH M MOPSAAKE TEKYLIEro KOHTPOJsS YCIEBaeMOCTH U
IPOMEXYTOUYHOM aTTecTaluu .

Onenka o0Opa30BaTeNbHBIX JOCTH)KEHMHM OOYyYarolUMXCs OCYLIECTBISIETCS B PaMKax
BHYTPEHHEH OIIEHKH O00pa30BaTeIbHOM OpraHU3alluM, BKIIOYAIOLIEH pa3IM4YHbIE OLIEHOYHBIE
npoueaypbl (CTapToBas JMAarHOCTMKA, TEKyllas M TEMaTHYecKas OIIEHKa, MPOMEXKYTOuHas' U
UTOrOBas aTrTecTaluu OOYYaIOIIMXC), a TaKkXKe MpOLeayp BHEUIHEH OLIEHKH, BKJIIOYAOICH
rOCYNapCTBEHHYIO HTOTOBYIO aTTECTALMIO ', HE3aBUCHMYIO OIIEHKY KadecTBa IOJTOTOBKH
o0yJaromuxcs ¥  MOHUTOPUHIOBBIE HCCJIEIOBAHWS  MYHHULIMNAIBHOTO, PETHOHAIBHOIO U
(benepanbHOro ypoBHEH.

OreHKa peIMETHBIX PE3YNIbTAaTOB MPEACTABISIET OO0 OIEHKY TOCTHKEHHUS 00YyJarOIUMUCS
IUTAHUPYEMbIX PE3yJIbTaTOB: MPOMEXYTOUYHBIX IUIAHUPYEMBIX pE3yJIbTaTOB B pPaMKax TEKyIleH U
TEMaTUYECKON MPOBEPKH M WUTOTOBBIX IJIAHUPYEMBIX PE3YyJIbTAaTOB B paMKaX HUTOTOBOM OLIEHKH U
roCyJJapCTBEHHOM UTOTrOBOM aTTeCTalUH.

CpencTBOM OLIEHKH INITAHUPYEMBIX PE3YJIbTaTOB BBICTYNAIOT YUeOHBIE 3a/1aHUs, IPOBEPSIOLINE
CIOCOOHOCTh K PEUICHHI0  y4eOHO-NIO3HABaTeNbHBIX M Y4eOHO-TIPAKTUYECKHUX  3ajad,
Mperoararoliue BapuaTUBHBIE IIYTH pelIeHus (HarpuMep, coaepKamiiue H30bITOUHbIC IS PEIICHUS
po0JIeMbl JaHHbIE WM C HEAOCTAIOIIMMHU JAHHBIMU, WIM IPEoiaratoT BbIOOP OCHOBAaHUM i
peuieHus npoOieMbl U T. I.), KOMIUIEKCHBbIE 3a/laHus, OPUEHTUPOBAHHBIE Ha IPOBEPKY LEJIOr0
KOMIUIEKCA YMEHHH; KOMIIETEHTHOCTHO-OPHUEHTUPOBAHHbIE 3a/laHusi, I103BOJIAIOLIME OLICHHUBATh
c(OPMHUPOBAHHOCTh TPYIIBl PA3IUYHBIX YMEHHH M Oa3upyromuecs Ha KOHTEKCTE CHUTyalui
«OKM3HEHHOT'0» XapakTepa.

TpeGoBaHue K yPOBHIO NOATOTOBKH YYalHXCS.

B pesynbrare u3ydenus yueOHoro npeamera «MaTeMaTHKay ydaluics T0JKeH
3HATH/TIOHUMATh

® 3HaueHHE MaTeMaTHYeCKOW HayKH JJIs pellieHUs 3ajay, BOZHUKAIOIIUX B TEOPUH U MPAKTUKE;
IIMPOTY U B TO YK€ BPEMsl OTPAHUYEHHOCTh IPUMEHEHHS MaTeMAaTHUYEeCKUX METOJIOB K aHAJIN3y
M FICCIIETOBAHHUIO TIPOIIECCOB U SIBJICHUH B MPHPOJIE U OOIIECTBE;

e 3HaueHHE MPAKTUKU U BOIPOCOB, BO3HUKAIOIIMX B CAMOM MaTeMmaTuke A (OPMHUPOBAHUS U
pa3BUTHs MaTeMaTU4YeCKOW HAyKH; HCTOPHIO PpA3BUTUS TOHATHS YHMCNA, CO3JaHMS
MaTeMaTHYECKOTO aHAJIN3a, BOSHUKHOBEHHSI U Pa3BUTHUS T€OMETPHU;

® yHHMBEpCAJbHBIH XapakTep 3aKOHOB JIOTMKM  MAaTeMaTH4YEeCKUX  pacCyXJIEHHH, ux
MPUMEHUMOCTb BO BCEX 00JIACTSIX YEIOBEUYECKOH /e TeNbHOCTH;

® BEpOATHOCTHBIN XapaKTep Pa3IMYHBIX MPOIECCOB OKPYKAIOMIETO MUPA.

® TIOHMMaTh B3aUMOCBA3M Yy4yeOHOro ImpeaMeTra C  OCOOEHHOCTSIMH  mpodeccuit U
poeCCHOHATLHON IEeSITETLHOCTH, B OCHOBE KOTOPBIX JIe)KAT 3HAHUSA 110 JAHHOMY Y4eOHOMY
TIpeIMETY.

Anrebpa
yMETh
®  BBIIIOJIHATH apH(i)MeTI/I‘-IeCKI/Ie }1617ICTBPI$[, coucrtad YCTHBIE MW TIMCBMCHHBIC IIPUCMBI,
IIPUMEHEHHE BBIYUCIUTENBHBIX YCTPOMCTB; HAXOAUTh 3HAYEHUSI KOPHS HATYPAJIbHON CTEIEHH,
CTETIEHH C paIMOHAJIbHBIM I[IOKa3zareiaeM, Jjorapudma, HCIONb3ys MPU HEOOXOIUMOCTH
BBIYMCIIMTENIBHBIE YCTPOMCTBA; MOJI30BAThCSA OLICHKOM M IPUKUAKON IMPU NPAKTUYECKUX
pacuerax;
® TPOBOJAUTH MO M3BECTHBIM (OpMyJiaM M IpaBUiIaM IpeoOpa3oBaHusi OYKBEHHBIX BBIPAKEHUH,
BKJIIOYAIOIIUX CTENEHH, PaJUKalIbl, Jorapu(Mbl 1 TPUTOHOMETPUYECKHE (PYHKLINU;
® BbIYUCIIATH 3HAUYCHHUSA YUHCIOBBIX H 6yKBeHHI>IX BBIpa)KeHI/II\/JI, OCYHICCTBJIAA H606XOI[I/IMI>IG
MOJICTAHOBKH U MpeoOpa3oBaHMUs;



UCIIONIb30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHHUS B TPAKTHUYECKON MACSITENTbHOCTH H
MMOBCEIHEBHOM KU3HU JIJIS:

MPaKTUYECKNX pacdyeToB 1Mo ¢opMmysiaM, BKIOYas (QOpMyIbl, CoJepXkKallhue CTENeHH,
paguKanel, JorapudMpl U TPUTOHOMETpUUYECKHE (DYHKITUHU, MCTIONB3Yys MPH HEOOXOAMMOCTH
CITPABOYHBIE MATEPUAJIBI U POCTEUILINE BRIYUCIUTEIBHBIE YCTPOMUCTBA.

OyHKIMH U TpaPuKH

YMETb

OTpeneNATh 3HaueHHe (QYHKIMH [0 3HAYEHUIO apryMeHTa IPU Pa3iIMyHbIX CIOCO0ax 3aJaHus
bynxuun;

CTPOUTH TPaPUKH U3YIEHHBIX (PYHKIIHII;

ONHUCBHIBaTh TO TpaduKy M B MPOCTEHUIIMX ClIydasx Mo (opMmylie MOBEJCHHE U CBOWCTBA
GyHKIMN, HAXOAUTH 1O TpaduKy GYHKIIMHA HAaHOOJbIINE M HAUMEHBIIINE 3HAYCHUS;

peniate ypaBHEHHS, NPOCTEHIINE CHCTEMbl YPaBHEHHH, MCIIOIb3Ysl CBOMCTBA (DYHKIMH M MX
rpadguKoB;

UCTIOJIBb30BaTh NPUOOpPETEHHBIE 3HAHWS M YMEHHS B TPAKTUYECKOH JEATENbHOCTH U
IIOBCEIHEBHON

OMKCAHUA C MOMOIIBI0 (YHKIMI pa3IMYHbIX 3aBUCUMOCTEH, MPECTaBIeHUs UX TpadudecKH,
UHTEpIpeTauy rpaduKoB.

Hauana MaTeMaTndyeckoro aHanamsa

yMEThb

BBIUMCIISATh MPOU3BOJHBIE U  TMEPBOOOPA3HBbIE AJIEMEHTApPHBIX (YHKIUN, HCHOIb3YS
CIPaBOYHbBIE MATEPUAIIBI;

UCCIIEIOBATh B MPOCTEHUIIHNX CiTydasX (PYHKIIMM HA MOHOTOHHOCTb, HAXOJUTHh HAHOOJIBIINE U
HauMEHbIIME 3Ha4YeHHs (QYHKIUN, CTPOUTh TpapuKd MHOTOWIEHOB M  IMPOCTEHIIMX
panroHaNBHBIX (DYHKIMH C UCIIOJIb30BAaHUEM alliapaTa MaTeMaTHUECKOT0 aHAIIN3a;
BBIUMCIIATH B MPOCTEUIINX CIIyYasiX IUIOIAIN C UCTIOIb30BAaHUEM IIEPBOOOPA3HOM;
UCIIONIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B NIPAKTHUECKON JESATENbHOCTH H
IIOBCEIHEBHOM JKU3HU JUISL:

pelleHys MPUKIAJAHbIX 3a/lad, B TOM YHUCJI€ COLIMATIbHO-3KOHOMHYECKUX U (U3UYECKUX, Ha
HauOOJIbIINE U HAMMEHbIINE 3HAUCHUsI, HA HAXO0XKJIEHHUE CKOPOCTU U YCKOPEHHSL.

VYpaBHEHHUsI U HEPABEHCTBA

YMETh

pemath panuoHajIbHbIE, MOKa3aTelbHbIE W Jorapu(Muueckue ypaBHEHMs M HEPAaBEHCTBA,
MIPOCTEUIINE HPPALMOHAIIbHBIE U TPUTOHOMETPUUYECKHUE YPABHEHUS, UX CUCTEMBI;

COCTABJIATh YPABHEHMS U HEPABEHCTBA 110 YCIOBUIO 3a/1a4U;

UCIIOJIb30BaTh /IS MPUOIMKEHHOTO pEeIIeH!Us] YpaBHEHUH 1 HEpaBeHCTB IpaMuecKuii METOI;
n300paxaTh Ha KOOPJAMHATHOM IJIOCKOCTH MHOXKECTBA PEUICHUI MPOCTEHIINX ypaBHEHUN U
UX CUCTEM;

UCTOJIb30BaTh NPUOOpETEHHbIE 3HAHWS M YMEHHMS B TPAKTUYECKOH JeATENbHOCTH U
[IOBCEIHEBHOM KU3HU JUIA:

IIOCTPOEHUS U UCCIIEA0BAHUS IPOCTEUIINX MATEMATUYECKUX MOJIEIEH.

OJEMEHTBI KOM6I/IHaT0pI/IKI/I " TCOpHUU BCpOHTHOCTCﬁ

yMETh

pematb OpocTedne KOMOMHATOpHBIE 3aJadyd  METOJOM Imepedopa, a Takke ¢
HCTIOJIb30BAHUEM U3BECTHBIX (POPMYII;

BBIUMCIIATh B MPOCTEMIIUX CIy4asX BEpPOSITHOCTH COOBITUH Ha OCHOBE IMOJCYETa YHUCIa
HCXOJIOB;

UCMOJIb30BaTh NPUOOpETEHHbIE 3HAHUS M YMEHHMS B TPAKTUYECKOH JeATeNIbHOCTH U
IIOBCEIHEBHOM KU3HU IS

aHaJIM3a peabHbIX YMCIIOBBIX JAHHBIX, IPEJCTABICHHBIX B BUJIE IUarpaMM, TpauKoB;
aHanmu3a MHGOPMAIMK CTAaTUCTUYECKOTO XapaKTepa.

I'eometpus

YMETh



® pacro3HaBaTh HA YEPTEKAX U MOJAEISAX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCHTH TPEXMEPHBIC
OOBEKTHI C UX OMUCAHHSIME, U300paKECHUSIMHU;

e OIHWCHIBATh B3aMMHOE PACIOJOKEHUE TMPSAMBIX M  TUIOCKOCTEH B  MPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXKJICHHUS 00 3TOM PACIIOIOKCHHH;

® AHATM3HWPOBATH B MPOCTEUIINX CITYYasX B3AMMHOE PACIIOIOKEHNE OOBEKTOB B MPOCTPAHCTRE;

e u300pakaTh OCHOBHBIC MHOTOI'PAHHUKHU W KPYTJIbIE TEJa; BBIMOIHATh YEPTEKH 1O YCIOBHIM
3a/1ad4,

® CTPOWTH MPOCTEHIIIHE CEUCHUS KyOa, MPU3MBI, TUPAMH/IBI;

e pemarh IUIAHUMETPUYCCKUE W IPOCTEHIINE CTEPEOMETPUYCCKUE 3a7aud Ha HAXOXKICHHE
F€OMETPUYECKHUX BEJIMYUH (JIJIUH, YIJIOB, IJI0MIa/IeHd, 00bEMOB);

® UCIIONB30BaTh IIPH pPEIICHUU CTEPEOMETPHUYECKUX 3aJad IUIaHUMETpUYeCKHue (akThl |
METO/IbI;

® TIPOBOJHUTH JOKA3aTEIbHBIC PACCYKICHUS B XOJI€ PEIICHHUS 3a/1a4;

® JCIOJB30BaTh MPHOOPETEHHBbIC 3HAHUS W YMEHHUS B MPAKTUYECKOW JEATEITBHOCTH U
ITOBCEIHCBHOM KU3HU IS

e cclef0BaHUs (MOICITHPOBAHUS) HECIOKHBIX MTPAKTUYCCKUX CUTYaAIlMi HA OCHOBE M3YYCHHBIX
(dbopMy1 U CBOWCTB GUTYP;

® BBIYUCIICHHS OOBEMOB M IUIOMIAACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN IMPH PEIICHUH
NPAKTUYECKUX 3a7a4, HCIOJb3ys NPH HEOOXOAUMOCTH CIPABOYHMKH M BBIYHCIUTEIbHBIC
YCTPOMCTBA.
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[coctaButens T.A.Bypmuctposal.-M. :IIpocsemenue, 2009 — ¢.26-52
2.IIporpammsl 001ieoOpazoBarenbHbIX yupexaeHui[TekcT]: AureOpa v Hayajla MaTeMaTU4eCKOro
ananuza 10-11 knmaccsl/ [CoctraButens T.A.Bypmuctposa]. -M.: [IpocBemienue, 2009 - c. 85-121.
3. Aranacsn, JI.C. T'eomerpus 10-11 [Tekct]: yueb. mist oOmeobpazosar. yupexnenuii/ JI.C.
Artanacsn, B.®. byry3os, C.b. Kagomnes. — M.: IIpocsenienue, 2013
4. Hukonwsckuii, C.M. Aunrebpa u Havana Maremaruueckoro aHamm3a [Tekct]: yue6. mma 10 ki
o01eo0pa3oBart. yupexxJeHui: 6a30BbIii 1 npopuibHblid ypoBHU / C.M. Hukonsckuit, M.K. Ilotanos.
- M.: IIpocgemnienue, 2012
5. Huxonbckuii, C.M. AnreOpa u Hayana marematudeckoro anamuza [ Tekcrt]: yue6. ana 11 xi.
o01eodpasoBar. yupexxaeHuid: 6a30Bbiid U npodmibHbId ypoBHH / C.M. Hukonbsckuit, M.K. [1otamnos.
- M.: Ilpocsenienue, 2012
6. Tloramos, M.K. Aunre6pa u Havyasia MaTeMaTuyeckoro aHaiausa [TekcT]: AumaKkT. MaTepuabl st
10 xu1.: 6a30BbIi 1 npodunbHbIl ypoBHH / M.K. [Totanos, A.B. IlleBkun. - M.: IIpocBemienue, 2012 .
7. llotanos, M.K. Anre6pa u Hauana maremaruueckoro ananus[ Tekcr]: numakt. matepuans s 11
KJ1.: 6a30BbId 1 podmibHbli ypoBHU / MLK. Tlotanos, A.B. Illeskun. - M.: [Ipocsemienue, 2012 .
8. [Toranos, M.K. Anre0Opa u Hayasia Maremarnueckoro aHanusa [Texker]: 10 ki1.: 6a30BbIN U IPOGuII.
ypoBHHU: KH. st yuutens / M.K. Iloranos, A. B. IlleBkus. - M.: Ilpocsemienne, 2009.
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