Pabouas npoepamma
«Mamemamuxka: aneebpa u Hauania Mamemamuiecko20 aHaIU3d, 2e0Mempus»

Pabouas mporpamMma cpemnero oo6miero ooOpazoBanus o MaTeMaTuke (0a30BBI YPOBEHbD)
coctaBiieHa Ha ocHoBe @enepasbHOTO TOCYAAPCTBEHHOTO OO0pa30BaTEIbHOIO CTaHIApTa
cpeaHero ooOmero oOpasoBaHus (mpuka3 MuHHcTepcTBa 00pa3oBaHuss W Hayku PO or
17.05.2012 Ne 413), npuBeneHa B coorBercTBue ¢ DenepanbHOi 00pa3oBaTeNbHON IPOrpaMMOi
cpennero oobmiero oopazopanus (nmpukaz MunnpocsemieHus: Poccuu ot 18.05.23 Ne 371)

MecTo npeaMera B y4eOHOM IJIaHe
Pabouas nporpamma paccuntana Ha 340 gacos, B ToMm uucie B 10, 11 knaccax —mo 170
4yacoB (5 4acoB B HEIEIIO)

IInanupyemble pe3yJibTaThl
JIn4HOCTHBIE, MeTaNpeIMEeTHbIE U NPeIMETHbIE Pe3yJIbTAThI 0CBOCHUS COAEP KAHUS
Kypca
[Iporpamma 1mo3BoJisieT JOOUBATHCS CIEIYIOUIUX PE3yIbTaATOB OCBOCHUS
00pa30BaTeNbHOI MPOrpaMMbI CPEIHEro 00IIero 00pa3oBaHus:
—  JUYHOCHmHblE:

e OpHEHTaluus OOydyaroluXCsl Ha JIOCTIKEHHE JIMYHOTO CUaCThsl, pealli3alluio
IMO3UTUBHBIX JKU3HCHHBIX ICPCIICKTUB, MHUIITUATHBHOCTb, KPCATHUBHOCTb, TOTOBHOCTH U
CHOCOOHOCTh K JIMYHOCTHOMY CaMOONPEIECICHUI0, CIHOCOOHOCTh CTaBUTh LENU U
CTPOUTD JKU3HCHHBIC IJIAHBI;

e TMPUHATHE TyYMAHUCTUYECKUX  LIEHHOCTEW, OCO3HAHHOE, YyBAKUTEIbHOE U
n00posKeNnaTeIbHOE OTHOIICHHUE K APYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

e pa3BUTHE KOMIETCHIMI COTPYJHUYECTBA CO CBEPCTHHKAMH, B3POCIBIMH B
00pa30BaTeNbHOM, OOIIECTBEHHO IOJIC3HOW, y4eOHO-UCCIICAOBATEIBCKOM, MPOSKTHON
U APYTUX BUJAX JEATEIHHOCTH.

e MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO PAa3BUTHS HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY, BIIAJCHHE
JIOCTOBEPHON HMH(OpManMed O MEepeNoBBIX JOCTHKEHHUSX U OTKPBITUSX MHUPOBOH U
OTEUYECTBEHHOW HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpOIlCTBE MHpa
H O0IIIEeCTBA;

e TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE€ CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUH BCEH KM3HU; CO3HATEIIbHOE OTHOIIEHUE K HEMPEPHIBHOMY O0Pa30BaHHUIO
KaK YCJIOBHIO YCHEIIHOM MpodeCCHOHaTbHON U OOIIECTBEHHOH 1eATeIHHOCTH.

Memanpeomentnole:
1. PeryasiTuBHbIE YHHBepcAJIbHbIE YUeOHbIE NelCTBUS
BohinycKHUK HAYy4YUTCS:
— CcTaBUTh U GOpPMYyIUPOBaTH COOCTBEHHBIE 33/71a4yd B 00pa30BaTENbHOU NEATEIHHOCTH H
JKU3HCHHBIX CUTYyalUAX;
— BbIOMpaTh TYyTh JOCTHIXKEHHUS LeJH, IUIAHUPOBaTh pEIIeHHWE IMOCTABIEHHBIX 3ajad,
ONTUMU3HPYI MATCPHUAJIILHBIC 1 HCMATCPHUAJIbHBIC 3aTPAThI;
—  OpraHu3oBBIBaTh J(PPEKTUBHBI TOUCK PECYpCOB, HEOOXOMUMBIX ISl JAOCTHIKCHHUS
IMOCTaBJICHHOM IICIIH;
—  COIIOCTaBJISATh MOJYYEHHBIN pe3yabTaT ACSITEIBHOCTH C TOCTaBICHHOM 3apaHee 1elbIo.

2. [To3HaBaTe/IbHbIE YHHBEPCAJbHbIE y4eOHbIE 1eiicTBUS
BbinyCKHUK Hay4YuTCH:

—  HCKaTh M HaXOJUTh 0OOOIIEHHbBIE CIIOCOOBI PeIIEHHs 3ajiay, B TOM YHUCIIE, OCYIECTBIISATh
pa3BepHYTHI WH()OPMAIMOHHBIM TOMCK M CTaBUTh Ha €ro OCHOBE HOBBIC (y4eOHBIE U
MO3HABaTeNIbHbIE) 3a1a4H;



— KPWUTMYECKH OLIGHUBATh W HMHTEPIPETHPOBATH HHPOPMALUIO C pasHBIX IO3UIMA,
pacro3HaBath U (PUKCHUPOBATh MPOTUBOPEUNS B MH()OPMALIMOHHBIX HCTOUHUKAX;

—  HCHOJb30BaTh pPa3iM4yHblE MOJEIBHO-CXEMATHUYECKUE CPEACTBA I IIPEICTaBICHUS
CYLIECTBEHHBIX CBSI3€ll M OTHOLUEHWMH, a TaKKe€ NPOTUBOPEYMIl, BBIBICHHBIX B
UH(POPMALMOHHBIX HCTOYHUKAX;

—  BBIXOAWTH 32 PaMKH y4eOHOro MpeAMeTa U OCYILECTBISATH IEJICHAINIPABICHHBIN MOUCK
BO3MOXKHOCTEH Il IIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOO0B ACHCTBUS;

—  BBICTpauBaTh UHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS. OTPAHUUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPAHUYECHHUS.

3. KoMMyHHMKaTHBHbIE YHUBEPCAJIbHbIE yueOHbIe IeiicTBUS
BbInyCKHUK HAY4YUTCSH:

—  OCYILECTBJIATH JCJIOBYI0O KOMMYHMKAILMIO KaK CO CBEPCTHHKAaMH, TaK U CO B3POCIBIMU
(kak BHYTpHM 0Opa3oBaTebHONW OpraHM3allld, TaK U 3a ee MpejaeraMu), NoJ0upaTh MapTHEPOB
JUIS JIeJIOBOW KOMMYHUKALIMU UCXOJS M3 COOOpa)KeHHH pe3ylbTaTUBHOCTU B3aUMOICHUCTBUS, a
HE JINYHBIX CUMITaTUH;

—  Ppa3sBepHYTO, JIOTMYHO M TOYHO H3JIaraTb CBOK TOYKY 3pPEHHs C HCIIOJIIb30BAaHUEM
a/IeKBAaTHBIX (YCTHBIX M MUCbMEHHBIX) S3BIKOBBIX CPEJICTB.

npeomemmble:
MaremaTuka: ajredpa u Ha4ajla MATEeMaTHYECKOI0 AaHAJIN3a, TeOMeTPHUs

Ba3oBblii ypoBeHb
«IIpobeMHO-(PyHKIMOHAIbHBIE Pe3yJIbTAThD)

Paznen |. BbINYCKHUK HAYYUTCH I11. BINyCKHHMK MOJYYUT BO3MOKHOCTh
HAYYHTbHCS

HeJII/I HJ'ISI HUCIIOJBb30BaHUs B ﬂ/lﬂ paseumust MblUIE€HUA, UCNOJIb30BAHUA

OCBOCHHS MTOBCEHEBHOM KU3HU U 6 NOBCEOHEeBHOU HCUSHU

nmpeamMera obecrieyeHnst BO3MOKHOCTHU u obecneyenus 603MOANCHOCINU ycnewHozo
YCIIEIIHOTO MPOAOJIKECHUS npooodHCceHUs 00paz08anus no
O6p830BaHI/I$I 8(0) cneyuaibHoOCnIAM, He C6A3AHHRbIM C
CTEUATBHOCTSIM, HE NPUKIAOHBIM UCNONIb308AHUEM
CBSI3aHHBIM C MTPUKJIAJTHBIM mamemamuxu
HUCIIOJB30BaHUEM MAaTEMAaTUKHU

TpebGoBanus K pe3yabTaTam

dnemenmol OnepupoBats Ha 6a30BOM —  Onepuposams NOHAMUAMU. KOHEUHOE
meopuu YPOBHE MOHATUSAMU: MHOJHCECMB0, I/IeMEeHM MHOMCeCmad,
MHOICECME U KOHEYHOE MHOXECTBO, NOOMHOMCECMB0, nepecedenue u
Mamemamuue 3JIEMEHT MHOKECTBA, 00beOUHeHUe MHONCECE, YUCTIO8ble
CKOll 102UKU IIOIMHO>KECTBO, MHOXCECmB8a Ha KOOPOUHAMHOU NPAMOU,
nepecedeHue u ompe30K, UHMep8aJl, NOIYUHMeP8al,
o0beTMHEeHNE NPOMENCYMOK C 8bIKOJIOMOU MOUKOU,
MHO’KECTB, UHCJIOBbIE epaguueckoe npedcmasieHue MHOIHCECME
MHO’KECTBa Ha Ha KOOPOUHAMHOU NIOCKOCHUL;
KOOPJMHATHOM NMPSIMOH, | —  onepupoeams NOHAMUAMU.
OTPC30K, HHTCPBAJL, ymeepacoenue, OmpuyaHue
OIIepUpOBaThH Ha 6a30BOM ymeepaicoenUs, UCIUHHbLE U JIOJCHbLE
YPOBHE IIOHATHAMH: VMBepHCOeHUsl, NPUYUHA, Cledcmeaue,
YTBCPIKICHHUC, YacmHbll CIyyYail oouje2o ymeepicoeHus,
OTpULIAaHUE KOHmpnpumep,
YTBEPKACHHNA, —  npoeepamb NPUHAOLEHCHOCT dlleMeHma
VICTUHHBIE U JIOKHBIE MHOIICECNEY;
YTBCPIKACHWA, IPUIHHA, | 1qx00umsb nepeceuenue u 06veounenue




CIIeACTBHE, YACTHEIN
ciryyaii oo1ero
YTBEPKACHMUS,
KOHTPIIpUMED;
HaXOJUTh IIEPECCUCHUE U
00BbeIMHEHNE ABYX
MHOJKECTB,
IIPEJICTaBIEHHbIX
rpauyecKu Ha
YHUCJIOBOU IIPSIMOM;
CTPOMUTH HA YHCIOBOU
IIPSIMOM TIOIMHOXKECTBO
YHCIJIOBOT'O MHOXECTBA,
3aIaHHOE NTPOCTEUILIUMHU
YCIIOBUSIMU;
pacrno3HaBaTh JOKHbIE
YTBEP)KICHUSI, OLIMOKU
B PACCYX/ICHUSX, B
TOM YUCIIE C
HCII0JIb30BaHUEM
KOHTPIIPUMEPOB.

B nosceonesnoti sorcuznu u
npu U3yueHuu Opyaux
npeomemos:

—  HCIIOJI30BaTh YHCIIOBEIE
MHOKECTBA Ha
KOOPJIMHATHOW TIPSAMO#
JUTSL OTIMCAHUS PEeATTbHBIX
MIPOIIECCOB U SIBJIICHHIA;

— TIPOBOJIUTH JIOTUYECKUE
paccyXIeHus B
CUTYaIUsAX
MMOBCETHEBHON KU3HHU

MHOIICECS, 8 MOM YUCTe
npeocmasieHHbIX epaguiecku Ha
YUCTI0BOUL NPAMOLL U HA KOOPOUHAMHOU
NIOCKOCMU

—  npo8oOUmMb 00OKA3amesibHbvle
paccyaicoerust 0151 000CHOBAHUSL
UCMUHHOCIU YMBEPHCOEHUII.

B nosceonesnoil scuznu u npu uzydeHuu
Opyeux npeomemos:

—  UCNOb308AMb YUCTOBblE MHONCECEA HA
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU OJisi ONUCAHUS
PeanbHbIX NPOYECcos U AGNEeHULL,

—  npo8oOUMb 0OKA3amebHble
PAaccydicoenus 8 Cumyayusx n08CEOHEHOL
JHCUZHU, NPU pelteHUU 3a0a4 U3 Opyeux
npeomemos

Yucna u
GLIPAICEHUA

OnepupoBath Ha 6a30BOM
YPOBHE TIOHSATHSIMH:
1[eJI0¢ YUCIIO,
JIETUMOCTh YHCEIl,
0OBIKHOBEHHAsI IPOOH,
JecsATUYHAs IpoOb,
palrroHaIbHOE YHCTIO,
npuOIMKEHHOE
3HAYCHHE YHCIIA, YaCTh,
JIOJIs, OTHOIIIEHHE,
MPOILIEHT, MOBBIIICHUE U
MMOHIKEHHE Ha
3aJaHHOE YUCIIO
MPOIIEHTOB, MACIITa0;

orepupoBaTth Ha 6a30BOM
YPOBHE TIOHATHSIMH:
Jorapudm ymucna,
TPUTOHOMETPHYCCKAS
OKPYXHOCTbB, TpalyCHast

Cs0600H0 onepupoamv NOHAMUAMU. Yeloe
Yucno, 0enUMoCmy yucei, 0ObIKHOBEHHAS
0pobb, decamuunas 0podb, payuUoHaIbHOe
YuCno, NPUOIUNCENHOE 3HAYEHUEe YUCIA,
uacms, 0075, OMHOWEHUE, NPOYEeHM,
nogvluenue U NOHUNCeHUe Ha 3a0aHHOe
YUCTIO NPOYEHMO8, MACUMAO,

APUBOOUMb NPUMePbL YUCE C 3A0AHHbIMU
CBOUCMEAMU OETUMOCIIU,

onepuposamv NOHAMUAMIU: 102aPUPM ducia,
MPUSOHOMEMPULECKASL OKPYIHCHOCTD,
paouanuasn u epadycHas mepa yaid,
genuyuna yaiua, 3a0aHH020 MOUKOU HA
MPULOHOMEMPULECKOT OKPYIHCHOCTIU,
CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC
V2ll08, UMEIOWUX NPOU3BONLHYIO BETUUUHY,
yucia e u m;

BbINONIHAMb apu@memuiecKue Oelucmaus,
couemas yCmHule U NUCbMeHHble NPUeMbl,




Mepa yria, BeIMYrHa
yIi1a, 3aJaHHOTO TOYKOU
Ha
TPUTOHOMETPUYECKON
OKpPYKHOCTH, CHHYC,
KOCHHYC, TAHT€HC U
KOTaHI'€HC YIJIOB,
UMEIOLINX
IIPOU3BOJILHYIO
BEJIMYUHY;

BBITIOJIHATh
apudmeTnueckue
JEUCTBUS C LEIBIMU U
palnoHaIbHBIMU
YHCIIaMU,

BBITIOJIHATH HECTIOKHBIE
npeoOpa3oBaHuUs
YHUCIJIOBBIX BbIPAXKECHUI,
COJIepIKalINX CTEIEHU
qucen, JIM00 KOpHU U3
qucell, JIMH00
JorapugMmbl UUCEIT;

CpaBHMBATh pallMOHAJIbHbIC
qHCIIa MEXY COOOM;

OLICHUBATbh U CPaBHUBATH C
paloHaIbHBIMU
YHUCJIaMU 3HAYEHUS
LIEJIBIX CTENEHEN Yncell,
KOpHEH HaTypajabHOU
CTEIECHU U3 YUCEIL,
jorapudmoB gucen B
IIPOCTBIX CIIydasix;

n300pakaTh TOUKAMH Ha
YHCJIOBOM MIPSAMOM
LeNbIe U pallioOHaIbHbIE
LV (GIEN

n300paxkaTh TOUKAMH Ha
YHCJIOBOM MIPSAMON
1eJIbIe CTETIEHU YHCe,
KOPHM HaTypaJbHON
CTETEeHH U3 YHUCEll,
JorapugMmsl 4uceln B
IPOCTBIX CITy4asix;

BBITIOJIHATH HECTIOKHBIE
npeoOpa30BaHUsI IEITBIX
u 1poOHO-
paloHaIbHbBIX
OYKBEHHBIX
BBIPAKECHU;

BBIPAXKaTh B POCTEUIINX
CIIy4asiX U3 paBeHCTBa
OJIHY NIEPEMEHHYIO
yepes JIpyrue;

NpUMeHsis npu HeoOX0OUMOCmU
BLIYUCTUMENbHBIE YCMPOUCEA,

Haxooums 3Ha4eHust KOPHs HamypaibHOU
cmenenu, cmenexu ¢ payuoHAIbHbIM
nokasamesem, 102apugma, Ucnonb3ys npu
HeoOX00UMOCMU BbIYUCIUMENbHBLE
ycmpotucmea;

NOIb3068AMbCS OYEHKOU U NPUKUOKOU NPU
NPAKMUYECKUX paciemax,

nPOBOOUMb NO U36ECMHBIM POPMYIAM U
npasuiam npeoopazo8anus OYK8eHHbIX
8bIPAdACEHUL, BKTIOYATOWUX CIMENeHU,
KOpHU, 102apudmol u
mpuzoHomempuieckue yHKyuu,

Haxooums 3HaA4eHUsl YUCI08bIX U OYKBEHHbIX
8bIPAICEHUU, OCYUWECMEIsAA He0OX00UMbLe
NOOCMAHOBKU U NPEOOPA3Z08AHUSL,

—  u300pascamv cxemamuiecku yeoi,
8eUYUHA KOMOPO20 BbIPANCEHA 8
2paodycax unu paouaHax;

—  UCNONb308aMb NPU peuleHuU 3a0a4
MmaoIuyHble 3HAYEHUs]
MPULOHOMEMPUYECKUX DYHKYULL YeNl08;

—  GLINOIHAMb NEPEBOO BENUUUNBL V2Id U3
PAOUAHHOU Mepbl 8 2PAJYCHYIO U
0opamHo.

B nosceounesnoii ocuznu u npu usyyeHuu
Opy2ux yueoHvix npeomemos:

8bINOIHAMb 0CUCMBUSL C YUCTIOBbIMU OAHHBLMU
npu peuwlenuu 3a0a4 NpaKmuyecKo2o
xapaxkmepa u 3a0ay U3 pasiuyHbIX
obnacmeti 3HAHUL, UCNOIb3YSL NPU
HeobX00UMOoCmu CNpagovHble Mamepuaivl
U 8bIYUCIUMEIbHBLE YCMPOUICMEa,

OYeHUBamyv, CPABHUBAMb U UCNONb308AMND
npu peulenuy NPaKmu4ecKux 3a0ay
YUCTI0Bble 3HAYEHUS PealIbHbIX GeNUYUH,
KOHKpemHble YUC08ble XApaKmepucmuxu
00bEKM08 OKPYIAHCAIOULe20 MUPA




BBIUUCIISATH B MPOCTHIX
CITy4asiX 3HaYCHUS
YHUCIIOBBIX U OYKBEHHBIX
BBIPAKECHUM,
OCYIIIECTBIISIS
HEO0OXOMMBbIE
MOJICTAHOBKH U
npeoOpa3oBaHMUS;

Mn300pakaTh CXeMaTHUYECKH
yroJl, BeIMYnHA
KOTOPOTO BBIpa)KeHa B
rpagycax;

OLICHUBATh 3HAKU CUHYCA,
KOCHHYCa, TAHT'€HCa,
KOTaHIeHca
KOHKPETHBIX YTJIOB.

B nosceonesnoti sorcuznu u
npu usydeHuu opyaux
VueOHbIX NPeoMemos:

BBINIOJIHIThH BEIYUCICHUS
IIPU PEIICHUH 3a/1a4
MIPAKTUIECKOTO
XapakTepa,

BBITIOJTHSATH MPAKTUYCCKUE
pacyeTsl ¢
UCIIOJIb30BaHUEM TIPU
HE0OXOOUMOCTH
CIIPABOYHBIX
MaTepHaJoB U
BBIYUCIUTEIBHBIX
YCTPOMCTB;

COOTHOCHUTH pPeaJIbHbIC
BEJIMYUHEI,
XapaKTePUCTUKU
00BEKTOB
OKPY>KaIoIIero MUpa ¢
WX KOHKPETHBIMH
YUCJIOBBIMU
3HAYCHUSIMU,

HCIIOJIB30BATh METO/IbI
OKpYTJICHUS,
MPUOJIVKEHUS U
MPUKUAKY TIPU PEIICHUH
MPAKTHYECKHX 337124
MMOBCEIHEBHOM KM3HU

Ypasnenus u
HepageHncmea

Pemars nmuHelHbBIE
ypaBHEHUS U
HEpaBEHCTBA,
KBaJIpaTHBIE YPaBHEHHUS;

peuars jgorapudmuyeckue
ypaBHeHus Buja 10g 5

(bx+c)=du

—  Pewamyo payuonansvnulie, noxazamenvnuie
u 102apugmuieckue ypasHeHus u
HepaeeHcmea, npocmetiuiue
UppayuoHanbHule U
mpuecoHoMempuyecKue ypasHenus,
HEepageHcmed u ux CUCmembl,

UCNONIL308AMb MEMOObl PeUeHUsl YDAGHEHUIL:




MpOCTEUIINE
HepaBeHCTBa Bua 10g 5
x<d;

peaTh MOKa3aTCIbHBIC

ypaBHeHus, Buga a°t =

d (rme d moxHO
NPEJCTaBUTh B BUJIE
CTETICHH C OCHOBAaHUEM
a) U pocTeuIme
HCpPaBCHCTBA BHJA a'<
d (rme d MmoxHO
MPEJICTAaBUTH B BUJIC
CTEIICHU C OCHOBAaHHEM
a);.

IIPpUBOJNUTH HCCKOJIBKO

IIPUMEPOB KOPHEU
MPOCTEUIIIETO
TPUTOHOMETPUUECKOTO
ypaBHEHHUS BHJA: Sin X =
a, cosx=a, tgx=a,
ctgx=a,tnea—
TaOJIMYHOE 3HAYCHHE
COOTBETCTBYIOLICH
TPUTOHOMETPUYECKOMN

(GYHKIHH.

B nosceonesnou xcusnu u

npU U3yyeHuu opyeux
npeomemos:
COCTaBJIATh U peulaTh
YPaBHEHHUS U CUCTEMBI
YpaBHEHUH IIpU
PELIEHNN HECI0KHbBIX
IIPAKTUYECKUX 3a7a4

npusedeHue K 8Udy «npoussedeHue pasHo
HYIIO» UTU «4ACTIHOE PABHO HYIIOY,
3aMeHa nepemeHHbIX;

UCNOIb3068AMb MEeMOO UHMEPBAI08 OJisl
PpeleHUs: HepaGeHCM8,

—  UCNOIB308aMb 2pAPUUecKUll Memoo 0s
NPUOTUNCEHHO20 peuleHUs YPAGHEHUT U
HepaseHcme;

—  U300paddcamov Ha MPUSOHOMEMPUYECKOLL
OKPYIHCHOCIU MHOMHCECTNBO PeUleH Ul
APOCMEUUUX MmpueoHOMempuU4ecKux
VpasHeHull U HepaseHCm8,

—  BLINOJHAMb OMOOP KOPHEU YPAGHEHU UIU
PpeueHull HepaseHCcmea 8 COOMBEMCMeEUU ¢
OONONHUMENbHBIMU YCIOBUAMU U
02PAHUYEHUSMU.

B nosceounesnoii ocuznu u npu usyyeHuu
Opyeux yueoHvix npeomemos:

— cocmaesnamo u peuiams YpasHeHus,
cucmemvl ypagHeHUll U HepaseHcmea npu
peuwieHuu 3a0a4 Opyaux y4eOHvLX
npeomemos;

—  UCNONb308AMb YPAGHEHUS U HEPABEHCEA
07151 NOCMPOEHUsL U UCCTEO08AHUSL
npocmeuuux Mamemamuyeckux mooeret
DPeanbHbIX CUmyayuti Uiy nPUKIAOHbIX
3a0ay,

—  yMemb UHMEPNpemupo8ams NOLY4eHHbll
npu peuwienuy ypagHeHus, HepaseHcmea
UU cucmembl pe3yibman, OYeHUs8aAms e20
npasoonooobue 6 KOoHmeKkcme 3a0AHHOU
PeanvHolU cumyayuu Ui RPUKIAoHoL
3a0ayu

Dyukyuu

OmnepupoBath Ha 0a30BOM

YPOBHE NOHATUSAMU:
3aBUCHUMOCTD BEJIMYUH,
(byHKLUS, APTYMEHT U
3HaueHue PyHKIHH,
o0acTh onpeaeneHus u
MHOECTBO 3HaYCHUHN
¢byHKIMH, rpadux
3aBHCUMOCTH, rpauk
GyHKIMY, HYTH
(GyHKLIUHU, TPOMEXYTKH
3HAKOIOCTOSIHCTBA,
BO3pacTaHUE Ha
YHCIIOBOM NPOMEKYTKE,
yOBbIBaHHE Ha YHCIOBOM
MIPOMEXKYTKE,
HauOoJbIIee U
HauMEHbIlIee 3HaYCHHE
(YHKIMU HAa YUCIOBOM

Onepupoeamv NOHAMUAMIU: 3A8UCUMOCTIb
8eUYUH, (DYHKYUSL, APSYMEHM U 3HAYEHUE
@dyHKxyuu, obracms onpeoenenus u
MHOIICECMBO 3HAYUEHUN PYHKYUU, epaApuK
3a8ucumocmu, epagpux GyHKyuu, Hyau
@DYHKYULU, NPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACAHUE HA
YUCTI080M NpOMeEdNCYMKe, YObleanue Ha
YUCTI0BOM NPOMEICYMKE, HAUOOIbULEE U
HauMeHbvuiee 3Havenue QyHKyuu Ha
YUCTI080M NPOMENCYMEKE, NePUOOUUECKAs
@yHKYUs, nepuoo, YemHas u HeuemHas
@yuryuu;

ONnepupoB8amb NOHAMUAMU: NPAMASL U
06pamuas nNPoOnoOPYUOHANILHOCHY,
JIUHENHAs, K8AOPAMU4HAas,
Jlo2apupmuieckas u nokazamenibHas
@yHKYUU, MpucoHOMempuyecKue

Gyurkyuu;




MIPOMEXKYTKE,
MePHOINIECKast
byHKIIHS, IEPUOT,

orepupoBaTh Ha 6a30BOM
YPOBHE MOHATUAMU:
npsMasi 1 oopaTHas
POMOPLUUOHATIEHOCTD
JIMHEMHAs,
KBaJIpaTUyHasl,
norapudmuueckas u
noKasarenbHast
byHKIHIH,
TPUTOHOMETPHYECKHE
byHKIUY;

pacrno3HaBaTh rpaQuku
DJIEMEHTAPHBIX
byHKIMI: psAMoil u
obOpaTtHoI
MPOTMOPIIMOHAILHOCTH,
JIMHEMHOM,
KBaJpaTUYHOM,
norapumMuueckoi u
IIOKa3aTEeIbHOU
byHKIHH,
TPUTOHOMETPHUICCKHUX
byHKIM;

COOTHOCHTB TpapuKu
3JIEMEHTaPHBIX
GyHKIMI: npsMoil u
obpaTHoOM
MPOTMTOPIIMOHAIEHOCTH,
JIMHEMHOM,
KBaJ[paTUYHOM,
JorapuMuuecKoi u
ITOKa3aTeIbHOU
byHKIHH,
TPUTOHOMETPHUUCCKHUX
bynkuuit ¢ popmynamu,
KOTOPBIMH OHH 33/1aHEI;

HaXOJUTh MO TpapuKy
npUOIMKEHHO 3HAUYEHUS
(GYHKIIMH B 33/1aHHBIX
TOYKAX;

OTIpeAeTATH 1o rpaduky
CBOICTBa PyHKIMH
(HynH, TPOMEKYTKH
3HaKOTIOCTOSTHCTBA,
MIPOMEKYTKH
MOHOTOHHOCTH,
HauOOoJIbIINE U
HAaUMEHBIIINE 3HAYCHUS
U T.IL.);

CTPOUTH ICKU3 Tpaduka

— onpedensimb 3HaueHue QYHKYuu no
SHAYEHUIO APeYMEeHMA NPuU PA3IUYHbIX
cnocobax 3a0anus YyHKyuu,

—  cmpoumbs 2paghuKu u3y4YeHHuIX QYHKYUIL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMETULUX
cnyuasnx no ghopmyne nogeoeHue u
ceolicmea yHKyutl, HAxXooums no
epaguxy ynxyuu Haubonvuiue u
HauMeHbUUue 3HAYEHUSL,

cmpoums dCKu3 epagura Gyukyuu,
yooesnemaopsiouell npusedeHHOMY
Habopy ycio8utl (NpomedNcymxu
803pacmanus/yovléanus, 3HavYeHue
@yHKYUU 8 3a0AHHOU MOYKe, MOYKU
IKCMPEMYMOB, ACUMNIMOMbL, HYIU
@yukyuu u m.o.);

pewams YpaeHerust, npocmeliuiue CUcmembl
VPAasHeHUll, UCNONb3YSL CBOUCMBA (DYHKYULL
U ux epaguxos.

B nosceonesnoil sicuznu u npu uzyueHuu
Opyeux yueoHvix npeomemos:

— onpedensimv no epaguxam u
UCNONb308aMb OJI5l pEUUEHUSI NPUKTAOHBIX
3a0au c80UCMBA PealbHbIX NPOYECCO8 U
3aeucumocmell (Haubovuue u
Haumenbuiue 3Ha4eHUs, NPOMENHCYMKU
go3pacmanus u yovleanus GyHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCNEA,
acumMnmomol, nepuoo u m.n.);

—  UHMePNPemuposams C80UCM8ed 6
KOHMeKcme KOHKPEemHOU NPaAKmu4eckou
cumyayuu,

— onpedensimyv no epagpuxam npocmetiviue
XapakxmepucmuKku nepuooudecKux
npoyeccos 6 buoa02ul, IKOHOMUKE,
MY3bIKe, paouocessu u op. (amnaumyod,
nepuoo u m.n.)




byHKINH,
YIOBJIETBOPSIOLLIEH
IPUBEJEHHOMY Habopy
yCIIOBUH (IIPOMEKYTKHU
BO3pacTaHus /
yObIBaHUs, 3HAUECHUE
(GyHKLIUU B 3a1aHHON
TOYKE, TOUKH
9KCTPEMYMOB U T.]I.).

B nosceonesnoti srcuznu u
ApU U3yYeHUU opyeux
npeomemos:

OTIpEeIeNIATH 0 TpaduKam
CBOICTBa peasIbHbBIX
MPOLIECCOB U
3aBUCUMOCTEMN
(HauOonpIIue U
HAaWMEHBIIINE 3HAUYCHUS,
MIPOMEXKYTKH
BO3pAaCTaHUs U
yOBbIBaHUS, IPOMEKYTKHU
3HAKOIOCTOSIHCTBA U
T.IL);

WHTEPIPETUPOBATH
CBOICTBa B KOHTEKCTE
KOHKPETHOU
MPaKTUYECKOU
CUTYyaIuu

Onemenmut
Mmamemamuue
CK020
ananusa

OmnepupoBath Ha 0a30BOM
YPOBHE MOHATUSAMH:
IPOU3BOHAS PYHKIIUU
B TOUKE, KacaTeJIbHas K
rpaduky ¢pyHKIUH,
pOU3BOIHAS (PYHKINH;

OIIpEACIIATh 3HAYCHHE
IPOU3BOJHON (QYHKIIUU
B TOUKE IO
M300pakKeHUIO
KacaTeJIbHOU K IpaduKy,
MIPOBEJICHHOM B 3TOM
TOUKE;

pelIaTh HECIOXKHbIE 3a7a4n
Ha MIPUMEHEHUE CBS3U
MEX1y POMEKYTKaMHU
MOHOTOHHOCTH U
TOYKaMH SKCTpeMyMa
GbyHKIUH, ¢ OTHOM
CTOPOHBI, U
IIPOMEXYTKAMHU
3HAKOIIOCTOSIHCTBA U
HYJISIMU TIPOM3BOJHOMN
3TOM (PyHKIIMU — C

Onepuposamv noHAMUAMU: NPOU3EOOHAS
QyHKYUU 8 MOYKe, KACAMenbHAs K
epaghuxy ¢ynkyuu, npou3ooHas
@yHryuu;

BbIYUCTAMb NPOUBOOHYIO OOHOUIEHA,
MHO20UNIEHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYULL

—  BbIYUCTAMb NPOU3BOOHDBIE DNIEMEHMAPHBIX
@yHKYUIL U UX KOMOUHAYULL, UCNONB3YSL
CNpagoyHble Mamepuavl,

— uccnedosams 8 NPOCMEUWUX CLyHasAX
GDYHKYUU HA MOHOMOHHOCMb, HAXOOUMb
Haubonbuiue U HauMeHblUlle 3SHAYeHUs
@yHryuil, cmpoums epaguxu
MHO20YNEHO8 U NPOCMEUUIUX
PAYUOHANbHBIX YHKYULL C
UCNONIb308aAHUEM annapama
Mamemamuyecko2o aHanu3d.

B noeceonesnoii scuznu u npu uzyieHuu
Opyeux yueoHblx npeomMemos:

peuiams NPUKIadHvle 3a0ayu U3 ouoI02ulU,
Qusuxu, xXumuu, SKOHOMUKU U OPYeUX
npeomemos, Céa3aHHble C UCCIe008aAHUEM




JPYTOH. XApaAKMePUCmuK peaibHulx NPoYeccos,
HaxoocoeHuem HauboabUwuUx U

B nosceonesnoti srcuznu u HaUMeHbWUX 3HAYeHUl, CKOPOCU U
ApU U3yYeHUU opyeux VCKOpeHUsl U m.n.;
npeomemos. UHmMepnpemuposamy noJy4eHHbvle
MOJIB3YSICh TpaduKamMH, pe3yibmamuol

CpPaBHHMBATh CKOPOCTHU
BO3pacTaHus (pocra,
MOBBILICHHUS,
YBEJIMUEHUS | T.I1.) WU
CKOPOCTH YObIBaHUS
(mazeHust, CHUKEHUS,
YMEHBIIEHUS U T.I1.)
BEJIMYMH B PEATbHBIX
nporeccax;

COOTHOCHTB TpapuKu
pealbHBIX MPOIECCOB U
3aBHCUMOCTEN C UX
OTIMCAHUSIMU,
BKJIIOUYAIOLITUMU
XapaKTePUCTUKU
CKOPOCTH U3MEHEHHS
(ObICTpBII pOCT,
MJIABHOE TOHMKEHUE U
T.IL.);

UCIOJIb30BaTh IpaduKu
PEATBbHBIX MPOIIECCOB
JUTS pEIICHUS
HECJIOKHBIX
MPUKIIAIHBIX 3a7a4, B
TOM YHCIIC OTIPEIesis
1o rpauKy CKOpOCTh
X0J1a mporecca

Cmamucmuk | OnepupoBaTh Ha 6a30BOM —  Umemsv npedcmasnenue o OUCKPEMHbIX U
a u meopus YPOBHE OCHOBHBIMU HEeNpepbl8HbIX CIYUAUHBIX BETUYUHAX U
eepoamunocme OnucaTeIbHBIMU pacnpeoeieHusx, 0 He3asUCUMOCmU
i, 102UKa u XapaKTCPUCTHUKAMU cﬂyqaﬁybzx BCJIUYUH,
KomoOunamop YHCIOBOro Habopa: —  umems npedcmasienue o
uxka cpeanee MAMeMamuyecKom OHCUOAHUU U
apu(hMeTHIECKOE, oucnepcuu Ciy4auHblxX eIUYUH,
Me/IHaHa, HAHOOTIBIICE U | —  yyemp npedcmasienue 0 HOPMATbHOM
HanMCHBIIECC 3SHAYCHUA, pacnpeoeneHuu u npumepax HOpmaibHo
OIIepUPOBAThH Ha 6a30BOM PACNpPeOeleHHbIX CLYYAUHbIX 6eIUYUH,
YPOBHC IOHATHAMH. NOHUMAMb CYMb 3AKOHA OOILUUUX YUCeT U
1acToTa 1 BEPOATHOCTD 8b100POUHO20 MEMOOA U3MEDPEHUS.
COOBITHSI, CITyJaHBIN geposimuocmeii;
BBIOOD, OTIBITEI C umems npeocmasierue 00 YCi08HOU
PaBHOBO3MOXHBIMU 8EpOSIMHOCMU U O NOAHOU 8EPOAMHOCINU,
JNEMCHTapHBIMU NPUMEHAMb UX 8 peUleHUU 3a0ay;
COOBITHSIMH; umMems npeocmasieHue 0 8aANCHbIX YACTHBIX
— BBIMHUCIIATE BEPOATHOCTU sudax pacnpeoenenuii u nPUMeHsIms Ux 6
CO6LITI/II>1 Ha OCHOBC peutenuu 36106111,'

II0ZICYCTa THC]Ia —  UMemb npedcmasiieHue 0 Koppeasiyuu




HCXOIIOB. CAVUAUHBIX BETUYUH, O TUHEUHOU
pezpeccuu.

B noeceonesnoii osrcuznu u
npu uzyvenuu opyaux B noeceonesnoii scuznu u npu uzyueHuu
npeomemos: Opyeux npeomemos:

OLICHUBATb U CPABHUBATb B | —  @bIYUCIAMb UIU OYEHUBAMb BEPOAMHOCTU
MIPOCTBIX CITydasx coObIMUIL 8 PeanbHOU HCUZHU,
BEPOSTHOCTH COOBITUH B | — 8b10UPaAMb NOOX00sUUE MEMOObl
peanbHO KHU3HH; npeocmasienus u 00pabomku OAHHbLIX,

IUTaTh, COMOCTABJIATD, —  yMemb peuilams HeCl0NACHbLE 3A0aYU HA
CpaBHUBATb, npuMeHeHue 3aKoHa DONLUUX YUcel 8
HHTCPIIPCTHPOBATD B COYUON02UU, CIMPAXOBAHUL,

IIPOCTBIX ClIydasx 30pasooxpanenuu, odecnevyeHuu
PCAIBHBIC TAHHEIC, bezonacnocmu HaceneHus 8
IIPENCTABJICHHLIC B BUIE Ype3BbIYAIHBIX CUMYAYUAX
Ta0JIUL, AUarpamm,
rpauKoB
Texcmosuie Pemrats HecnoxHBIE —  Pewamy 3a0auu pa3nvlx munoe, 6 mom
3a0auu TEKCTOBBIE 33aJ]aul yucne 3a0a4u NOGbIUEHHOU MPYOHOCU,
Pa3HBIX THUIIOB, —  gulOUpamv ONMUMATbHBIN MEMOO

— aHaJIMU3MPOBATH YCIOBUE peutenus 3a0adu, paccmampueas
3ajjauu, Mpu PpaznuuHvle Memoovl;

HEOOXOIMMOCTH —  cmpoums MOOelb peueHus 3a0a4,
CTPOUTD JIS €€ nposooums 0oKa3amesbHble

peleHus paccysicoenus;

MaTeMaTU4ICCKyO — pewams 3a0a4u, mpedyowue nepebopa
MOJCIIb; 8apUAHMO8, NPOBEPKU YCI08UI, 8blOOpa

— TIIOHHMMAaTh U ONMUMATLHO20 Pe3yIbmama,
HCTIO/IB30BATh JUIA —  QHAIU3UPOBAMb U UHMEPNPEMUPOBAMb
peniCHHA 3a/1a9H pe3yibmamol 8 KOHmMeKcme yCio6us
HHpOpMALHIO, 3a0a4u, 8blOUpamv peuleHus, He
IIPENCTABICHHYIO B BUIC npomugopedaujue KOHmMeKcmy,
TEKCTOBOH n —  nepesooums npu peuteHul 3a0ayu
CHMBOJIBHOH 3aIINCH, ungopmayuro uz 00HoU Gopmwl 8 Opyayio,
cxeM, Tabuil, UCRONb3YSL NPU HEOOXOOUMOCTU CXEMbl,
auarpamm, rpaduKos, mabauywl, epapuru, Ouaspammol,
PHCYHKOB;

— JICHCTBOBATH T10 B nosceounesnoii ocuznu u npu usyyeHuu
aJropuTM™My, Opy2ux npeomemos:
cozepxalleMycs B —  pewams npakxmuiecKue 3a0aqu u 3a0aqu
YCJIOBUH 3a/1a9H, U3 Opyaux npeomemos

— HCHOJb30BATh
JIOTHYECKHe
paccyKAeHUs IpU
pEeLICHUH 3aJIauH;

— pabotaTh C
M30BITOYHBIMU
YCIIOBUSMH, BBIOMpAs U3
Bcel nHpopManuu,

JTaHHbIE, HEOOXOIUMbIE
JUTSL PEeUICHHUS 3a]1a4H;

—  OCYILECTBIATh

HECJIOKHBIN Tiepedop




BO3MOYKHBIX PEIICHUH,
BBIOMpAst U3 HUX
ONTUMAJIBHOE T10
KPUTEPHSIM,
c(OpMyYIHPOBAHHBIM B
yCIIOBUU;

— aHaJIU3HUPOBATH U
UHTEPIPETUPOBATH
IIOJIyUYEHHBIE PEILICHUS B
KOHTEKCTE YCIIOBHS
3aJa4u, BHIOMPAThH
peleHus, He
IIPOTUBOpEYAILNE
KOHTEKCTY;

pelarh 3a1a4M Ha pacyeT
CTOMMOCTH MOKYTIOK,
YCIIyT, TIO€3/10K U T.IL.;

pelaTh HEeCJIOKHBIE 3a1a4H,
CBSI3aHHBIE C JJOJIEBBIM
y4acTHEM BO BJIa/IEHUH
bupmoi,
HOpEANpUATHEM,
HEBM)KUMOCTBIO;

pelaTh 3a/1a4un Ha IPOCThIe
IPOLEHTHI (CUCTEMBI
CKUJIOK, KOMUCCHH) U Ha
BBIUMCJIEHUE CIIOXKHBIX
IPOLIEHTOB B
Pa3IUYHbIX CXeMax
BKJIa/IOB, KPEIUTOB U
UIOTEK;

peaTh NpakTHYECKue
3aj1auu, TpeOyromme
MCIIOJIb30BaHUs
OTPULATENIbHBIX YHCEI:
Ha OIpENIETICHHE
TeMIIepaTyphbl, Ha
ornpezeneHue
MIOJIO’KEHHUS Ha
BpPEMEHHOH ocH (10
HaIeH dpbI U 110CIIE), Ha
JBUKEHHE IEHEKHBIX
CPEICTB
(mpuxop/pacxon), Ha
OIpezieIeHNE
[JTyOUHBI/BBICOTHI U T.I1.;

HCII0JIb30BATh MOHSTHE
Mmaciurada Jist
HaXOXKJCHUS
pacCTOSAHUM U JJIMH Ha
KapTax, IiaHax
MECTHOCTH, IJIaHAX
MMOMEIIICHUH,




BBIKpOIKax, IpH padoTte
Ha KOMITBIOTEPE U T.II.

B nosceonesnoti scusnu u
ApU U3yYeHUU opyeux
npeomemos:

— pelarb HECIOXKHbIC
MpaKkTUYECKHE 3a1a4u,
BO3HUKAIOIINE B
CUTYaIUSIX
MOBCE/IHEBHOM JKHU3HU

T'eomempus

OnepupoBath Ha 6a30BOM
YPOBHE MOHATUAMU:
TOYKa, MpsMas,
IJIOCKOCTh B
IPOCTPAHCTBE,
napajuieIbHOCTD U
HEePIEHIUKYISPHOCTD
MPSIMBIX | MJIOCKOCTEH;

pacro3HaBaTh OCHOBHBIC
BU/JIbl MHOTOTPAaHHUKOB
(mpu3ma, nupamua,
NPSIMOYTOJIbHBIN
napajuienenunen, kyo);

n300paxkaTh U3y4aeMble
(Gurypsl OT pyku u ¢
MPUMEHEHHUEM MIPOCTHIX
YEepPTEIKHBIX
UHCTPYMEHTOB;

NienaTth (BbIHOCHBIE)
IJIOCKHUE YEPTEXKH U3
PHUCYHKOB IPOCTBIX
00BEMHBIX (UTYpP: BU]
CBEpXy, COOKY, CHU3Y;

U3BJIEKaTh HH(OPMALIHIO O
POCTPAHCTBEHHBIX
reOMEeTPUYECKUX
¢urypax,
IPEe/CTaBICHHYIO Ha
YepTekax U pUcyHKax;

IPUMEHSTH TEOPEMY
[Tugaropa npu
BBIYUCIICHUH JIEMEHTOB
CTEPEOMETPUIECKHUX
$uryp;

HaXOIUTh 00BEMBI U
IUIOINAAN TOBEPXHOCTEH
MPOCTEUIIINX
MHOT'OI'PaHHHUKOB C
npuMeHeHueM Gopmyi;

pacro3HaBaTh OCHOBHBIE
BUJIBI TEJI BpaIleHUs
(koHYC, IUIUHAP, cdepa
 map);

Onepupoeamv NOHAMUAMU: MOYKA, NPAMAS,
NIOCKOCMb 8 NPOCMPAHCMEe,
napanierbHoCmy U NepneHOUKYIsAPHOCMb
APAMbBIX U NIOCKOCME,

npuMeHamy 0Jisl peulenust 3a0ay
2eomempuyeckue akxmol, eciu YCiosus
npuMeHeHUsl 3a0aHbvl 8 IBHOU popme;

peuams 3a0a4u Ha HaAxo0dcoeHue
2eoMempuyecKux 6eudUH no 0opasyam
UNU ANCOPUMMAM,

denamv (8bIHOCHbBIE) NIIOCKUE YePMENCU U3
PUCYHKO8 00BeMHBIX (hucyp, 6 mom uucie
pucosams 8uU0 ceepxy, cOOKy, Cmpoums
CeYeHUsL MHO202PDAHHUKOB,

u361€KaAmMdb, UHMEPNPEMUPOBAMs U
npeobpazosvleams UHGOPMaAYUIo 0
2eomempuyeckux ueypax,
NPeOCmABIeHHYI0 HA YEPMENCax,

NPpUMEHAMb 2eomempudeckue haxmol 05
pewenust 3a0a4, 8 mom 4ucie
npeononazanuux HeCKOIbKO Uazos
pewenust;

ONUCHIBAMb 83AUMHOE PACNONONCEHUE
NPSIMBIX U NJIOCKOCMEN 8 NPOCMPAHCMEE;

Gopmynuposamsv ce0licmea u NPU3HAKU
pueyp;

00KA3bI8AMb 2e0MempuiecKue
YmMeep#HcOeHUs.,

enadems CmanoOapmuol Kiaccugukayueu
npOCMpPAHCMEEHHbIX hucyp (nupamuovl,
npuzMbsl, napaieienuneosl);

Haxooums o6vembl U NIOWaou nosepxHocmeli
2eoMempuyecKux mei ¢ npuMeHeHuem
Gopmyn;

BLIYUCTIAMb PACCOSAHUS U Yelbl 8
npocmpatncmse.

B noeceonesnoii scuznu u npu uzyieHuu
Opyeux npeomemos:

UCNONb308AMb CEOUCMEA 2COMEMPUYECKUX
Queyp onsa pewenus 3aoau
NpaKmu4ecko2o xapakmepa u 3a0ay u3
opyaux obnacmeil 3HAHULL




HaXOIUTh 00BEMBI U

IJIOIIAAN TOBEPXHOCTEN

MPOCTEUIIINX
MHOTOTPAHHHUKOB H TEJ
BpallleHus ¢
npuUMEeHEHHEM (HOPMYIL.

B nosceonesnoui srcusnu u
npu U3yyeHuu opyeux
npeomemos:

COOTHOCHTB a0CTPaKTHBIC
TEOMETPHUYECKUE
NOHATHUS U (DAKTHI C
peabHBIMH
KU3HCHHBIMH
00beKTaMu U
CUTYAIIHSIMU;

HCIOJIb30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX
reOMETPHUUCCKUX HUTYp
JUTSL PEIICHUS TUTIOBBIX
3aj1a4 MPaAKTUIECKOTO
COJICPIKAHUS;

COOTHOCHTB TUIOILA/IN
IIOBEPXHOCTEH TEI
OJTMHAKOBOH (POPMBI
Pa3IUYHOTO pa3Mepa;

COOTHOCHTH OOBEMBI
COCY/I0B OJIMHAKOBOM
(bOpMBI pa3ITMYHOTO
pasmepa;

OLIeHUBaTh hopMy
MIPABHIILHOTO
MHOTOTPaHHHKA MOCIe
CITWJIOB, CPE30B U T.II.
(ompenensTh
KOJIMYECTBO BEPIIIHH,
pebep u rpanei
MOJTyYEHHBIX
MHOTOT'PaHHHKOB)

Bexmopuot u
KoopOounamaol
6
npocmpancme
e

— OmnepupoBatb Ha
0a30BOM ypOBHE
MOHSATHEM JIEKapTOBHI
KOOPJIMHATHI B
IPOCTPAHCTBE,

— HaXOJHTh KOOPAWHATHI
BEpPLINH Ky0a 1
IPSIMOYTOJIEHOTO
napaJenenuneaa

Onepuposams nousimuamu 0eKapmossl
KOOPOUHAMbL 8 NPOCMPAHCMEE, BEKMOP,
MOOYIb 8eKMOPA, PABEHCMBO BEKMOPO8,
KOOPOUHAMbL BEKMOPA, Y20l MeHCOY
BEKMOPAMU, CKATAPHOE NPOU3BEOeHUE
8eKMOPO8, KOJLIUHEAPHbIE BEKMOPbL,
HAxXo00ums paccmosiHue mexicoy 08YyMs.
MOYKAMU, CYMM) BEKMOPOS U
npouseeoerue 6eKmopa Ha Yucio, y2o.
MedHCOY BeKMOPAMU, CKANAPHOE
npouseeoenue, packiaobléams 6eKmMop no
08YM HEKOJIUHEAPHbIM 8EKMOPAM,
3a0a6amuv NJIOCKOCMb YPAGHEHUEM 8




0ekapmosou cucmeme KOOPOUHam,
pewams npocmeuiuiue 3a0auu 86e0eHuemM
8eKMOpPHO20 basuca

Hcemopus
Mamemamuku

OmnuceBaTh OTACIIHHBIE
BBIJAIOIIMECS
pEe3yJbTaThl,
MOJTYYECHHBIC B XOJI€
pPa3BUTHUSI MAaTEMATUKHU
KakK HayKH;

3HATh MPUMEPHI
MaTEMaTHYSCKUX
OTKPBITUI U UX aBTOPOB
B CBSI3H C
OTEUYECTBCHHOM U
BCEMHUPHOH UCTOPHUEH;
MIOHUMATh POJIb
MaTeMaTUKHU B Pa3BUTHH
Poccun

Ilpeocmasnsamo 6xk1a0 8b10AIOUWUXCS
MAMeMamuKos 8 pazeumue Mamemamuxy
U UHBIX HAYYHBIX 0Oaacmel;

NOHUMAMb POJIb MAMEMAMUKU 6
pazeumuu Poccuu

Memoow
MaAmemamuKu

IIpuMeHATh U3BECTHBIE
METO/IbI IIPU PELICHUN
CTaHIapTHBIX
MaTE€MaTUYECKUX 3a/1a4;
3aMevaTh U
XapaKTepu30BaTh
MaTE€MaTUYECKHe
3aKOHOMEPHOCTH B
OKpY>Karoleu
JEHCTBUTEIBHOCTH;
IPUBOJUTH IPUMEPDI
MaTEMaTUYECKUX
3aKOHOMEPHOCTEH B
MIPUPOJE, B TOM YUCIIE
XapaKTepU3YIOLIUX
KpacoTy H
COBEPILEHCTBO
OKPY’KaIOILEro MUpa U
MIPOU3BEACHUN
HCKYCCTBA

Hcnonvzoeams ochosHble Memoobl
dokazamenbcmea, npoeoOUnb
00KA3aMenbCmeo U 6bINOIHAND
onpogepoicerue;

NPUMEHSIMb OCHOBHbLE MENMOObL PEUUEHUS]
MaAmemMamuyeckux 3a0au,

HA OCHOBE MAMEMAMu4ecKux
3aKOHOMEpPHOCMell 8 NPpUpooe
Xapakmepuzoeams Kpacomy u
COBEPUIEHCTNBO OKPYICAIOWE20 MUPA U
npou3eedeHull UCKYCCmaed;

npuMeHsms npocmeriuiue npocpamMMHble
cpedcmaea u INeKmpoHHO-
KOMMYHUKAYUOHHBLE CUCEMbL NPU
peuteHuy Mamemamuyeckux 3a0ay

Copnepxxanue (0a30BbIii yPOBEHB)

Auiredpa u HaUYaJIa aHAIH3A
[ToBTOopenue. Pemenne 3agad Cc HMCHOJB30BAaHMEM CBOWCTB YHCEN W CHUCTEM CUWCIIEHUS,
JIETMMOCTH, JO0JIEd M 4YacTel, MPOLIEHTOB, MOJyJIell uucen. Pemenue 3a1ad ¢ UCHOIb30BaHUEM
CBOICTB CTemMeHel M KOpHEW, MHOTOWICHOB, NpPeoOpa3oBaHWl MHOTOWIEHOB U JIPOOHO-
paHI/IOHaJ'IBHI)IX BBIan(eHHﬁ.
Pemienue 3aau ¢ uCnoyib30BaHUEM I'PalyCHOM Mephl yriia. Moayib 4Kciia U ero CBOMCTBA.
Pemennie 3amay Ha IBHKEHHE M COBMECTHYIO padOTy C MOMOINBIO JIMHEHHBIX M KBaJIPAaTHBIX
yYpaBHEHUH W HUX cucTeM. PemieHue 3ajay ¢ MOMOILIBIO YHCIOBBIX HEPABEHCTB U CHUCTEM
HEPABEHCTB C OJIHOM NMEepeMEeHHOM, C MPUMEHEHHEM N300pa)KEHHUS YUCIOBBIX IPOMEKYTKOB.




Pemenne 3amau ¢ MCHOJB30BAHMEM YHUCIOBBIX (GYHKUMH M uX rpadukoB. Mcmomb3oBaHue
CBOMCTB M rpad)MKOB JUHEHHBIX M KBAIPATHYHBIX (DYHKIIHI, 0OpaTHOIN MPOMOPIIMOHATHHOCTH U

bysakumn Yy = \/; . I'pacduueckoe penienre ypaBHeHUN 1 HEPABEHCTB.

TpuroHomeTpuyeckass OKPYKHOCTb, paduannas mepa yena. CHHYC, KOCHHYC, TaHTICHC,
Komawueexc TMPOU3BOIBHOTO yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOXIECTBO U CIICICTBUS U3
Hero. 3HaveHus: TpuronoMerpudeckux (ynkiuii aas yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

, E, E,E, z pan). @opmynbi CHOMCEHUS MPUSOHOMEMPUYECKUX QYHKYull, Gopmynsl
6 4 3 2
npusedeHust, hopmyivl 0BOUHO20 APyMeHmd. .
Hynmu ¢yHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbospiiee 1 HanMeHbIIee
3Hauenue ¢yukuuu. [lepuoanueckue Qpynkuuu. YeTHOCTh U HeueTHOCTh PyHKUMNA. CrooicHbie
@yukyuu.

Tpuronomerpuueckre (GyHKIMH Y =COSX,Yy=SiNX,y=1tgXx. @yukyus Yy =-Ctgx.
CBoiicTBa U rpaduKu TPUTOHOMETPUUYECKHUX (YHKIIUH.

ApKKOCHHYC, AapKCHUHYC, apKTaHT€HC 4ucia. Apkkomawueenc uucna. llpocreitmme
TPUTOHOMETPUYCCKHE ypaBHEHUs. PelieHne TpUroHOMETpUISCKUX YPaBHCHU.

Obpamuvie mpucoHomempuueckue @yHKyuy, ux ceovcmea u epagpuxu. Pewenue
npocmeuuux mpueoHOMempu4eckux HepageHcms.

Crenenp C JCHCTBUTENBHBIM TIOKa3aTeleM, CBOWcTBa cTemeHu. lIpocreiimue
NoKa3aTeJIbHbIC YpaBHEHHs U HepaBeHCTBa. [lokazarenbHast GyHKIUS U €€ CBOMCTBA U TpaduK.

Jlorapudm uymcna, cBoiictBa Jjorapudma. [ecsatuunsiii morapudm. Yucno e
Hamypanvnwiii nocapughm. [IpeoOpazoBanue JorapuGMUIeCKHX BBIPAXKEHHUIA.
Jlorapudmuueckue ypaBHeHUss U HepaBeHcTBa. Jlorapudmuueckas GyHKIUS U €€ CBOWCTBA U
rpaduk.

Crenennas ¢pyHKIMS 1 ee cBoiicTBa U rpaduk. ppanuoHanbHble ypaBHEHHUS.

Memoo unmepsanos 0ns pewieHus HepageHcma.

IIpeobpazosanus epagpuxos pyuxkyuil: cosue 6001b KOOPOUHAMHBIX OCel, PACMsICeHUe U
colcamue, ompaxjcenue OmHOCUMENTbHO KOOPOUHamHulx ocel. I paguueckue memoosl peuieHus
VypasHenuli u HepaseHcms. Pewenue ypaeuenuil u Hepagencms, cooepicaujux nepemeHHyo noo
3HAKOM MOOYJIA.

Cucmemvl nokazamenvbHbIx, 102apUPGMULECKUX U UPPAYUOHATbHBIX YpasHeHull. CucmeMbl
NOKA3AMEeNbHbIX, 102APUPMULECKUX HEPABEHCMS.

Bzaumno obpamuvie ¢pynxyuu. I paghuxu 63aummo oopamusix hyHKyu.

VYpaenenus, cucmemol ypagnenuii ¢ napamempom.

[TpousBonnas Gpynkuuu B Touke. Kacarensnas k rpaduxy ¢yHkiuu. I'eomerpudeckuii u
buszndeckuit  cMmbica  Tpou3BoAgHOW. I[lpomsBomnble snemeHTapHbBIX (QyHKIUN. [Ipasuna
oughghepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuii u puzuueckuii CMoicI.

[Tonstre o HempepbIBHBIX (YHKIUAX. TOYkH IKCTpeMyma (MakcUMyMmMa ¥ MUHHUMYyMA).
UccnenoBanue sneMeHTapHBIX (YHKIHMA HAa TOYKH DKCTpEeMyMa, HauOoOJbIIee W HauMEHbIIee
3HauUE€HUE C TOMOIIBI0 MPOU3BOAHON. [locmpoenue epaghuxos Gyukyuti ¢ nOMOUBIO
npou3600nsix. Ilpumenenue npousso0HoU npu peuleHuu 3a0ady.

[TepBoobpasnas. Ilepsoobpasuvie snemenmapruvix Gyukyui. ILlowads KpusoIuHenuHoll
mpaneyuu. Popmyna Hotomona-Jletionuya. Onpedenennviii unmeepan. Beiuucienue niowaoei
HIOCKUX uzyp u 00bemos mei 8paujetus ¢ NOMOWbIO UHMeSPad.

I'eomerpus

[ToBTopenne. Pemienne 3amad ¢ TpUMEHEHHWEM CBOMCTB (UTyp Ha IUIOCKOCTH. 3ajaud Ha
JIOKA3aTelIbCTBO M IIOCTPOEHUE KOHTpHpUMEpoB. Mcmosb3oBaHME B 3aadax IPOCTEMIIMX
JOTMYECKMX InpaBwi. PemreHne 3amad ¢ HCIOJIB30BAHMEM TEOPEM O TPEYrOJbHHKAX,
COOTHOIIIEHUH B MPSIMOYTOJBHBIX TPEYroJbHUKAX, (PAKTOB, CBA3aHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenne 3amau ¢ ucnonp3oBaHueM (PAKTOB, CBSI3aHHBIX C OKPY)KHOCTSAMHU. Pemenue 3amau Ha



U3MEpEeHUs] Ha IUIOCKOCTH, BBIUUCICHHE UIMH M IUlomanei. Pewtenue 3adau ¢ nomowbio
8EKMOPO8 U KOOPOUHAM.

Harnspanas crepeomerpust. @urypsl U ux nzodpakeHus (KyO, mupamuia, npusma). OcHosHble
nousamus cmepeomempuu u ux ceoticmsa. CeueHus kyoa u Terpasjipa.

Touka, mpsiMasi ¥ TUIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUHU M CIEICTBHS U3 HUX.
B3aumnoe pacrnonoxeHrue IpsMbIX U IUIOCKOCTEH B mpocTpaHcTBe. [lapamienbHOCTh NPSIMBIX U
IUIOCKOCTE B mpocTpaHcTBe. M300pakeHWe NPOCTEHIIMX MPOCTPAHCTBEHHBIX (UTYp Ha
MJIOCKOCTH.

Paccrosiaus mexny purypamu B mpoCcTpaHCTBE.

Yrisl B ipocTpancTBe. [lepneHuKynspHOCTb NPSAMBIX U IJIOCKOCTEH.

[Tpoexmust Gurypsl Ha MIOCKOCTh. lIpu3HAKK MEPHEHIUKYISIPHOCTH MPSMBIX U IIOCKOCTEH B
npoctpancTBe. Teopema o Tpex NeprneHIuKyIspax.

Mmuororpannuku. [lapannenenunen. CBoicTBa NpSAMOYTOJBHOTO Mapajuienenunena. Teopema
[Tucaropa B mpoctpanctBe. [Ipusma u nupamuna. IlpaBuibHas nupamuna U IpaBHIIbHAsS
npusma. [Ipsimas nupamuga. 1eMeHTH TPU3MbI U THPAMH/IBL.

Tena BpameHusi: UWIMHIP, KOHyc, chepa u map. OCHOBHBIE CBOICTBA MNPSMOTO
KPYrOBOTO LMJIMHJPA, IPSIMOTO KPYToBOro KoHyca. M300pakeHue e BpameHus Ha TNIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KoHyce, ceueHusi KOHyca (napaiieiibHoe OCHOBAHUI U
npoxoosuee uepe3 BepulUHy), CedeHus YUIUHOpa (napaiieibHo U NepneHOUK)JIsAPHO OCU),
ceuenus wapa. Pazeepmra yununopa u konyca.

Ilpocmetiwue KoMOUHAYUU MHO20SDAHHUKO8 U Mel 8pawjeHus medxcoy coOol.
Brruncnenue 31eMeHTOB IPOCTPaHCTBEHHBIX Guryp (pedpa, TuaroHaliu, yribl).

[Inomane MOBEPXHOCTH MNPABWIBHOW IHMpPaMHUIbI W IpsAMOM npusMbl. llnomans
MOBEPXHOCTHU MPSIMOTO KPYrOBOTO IUJIMHJIPA, IPSIMOTO KPYrOBOTO KOHYCa U 1Iapa.

[Tonsitue 06 o6beme. OOBEM MUPaMUJIBI M KOHYCA, TPU3MBI U WiInHApa. O0beMm mapa.

Ilooo6Hble mena 6 npocmpancmae. COOTHOIICHHS] MEXKIY IUIOMIAIIMUA MTOBEPXHOCTEH U
00beMaMu TIOAOOHBIX Tell.

Heuoicenus 8 npocmpaHcmee: NaApaiienbHulll NEPeHOC, YEHMPATbHAs CUMMempUs,
cummempusi omHocumenvbHo naockocmu, nosopom. Ceoiicmea oOsudicenuil. llpumenenue
O0BUDICEHULL NPU PeleHUl 3a0a.

Bekropel 1 koopauHATEI B TpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
YHUCIIO0, Yol MeXAy BekTopamu. KosulmHeapHble M KOMIUIaHapHble BEKTOpbl. CrkanapHoe
npouszeedenue 6ekmopos. Teopema o0 pasnodxceHuu 6eKmopa no mpem HeKOMNIAHAPHBIM
sexkmopam. CranapHoe npoussedenue 6eKmopog 6 xoopounamax. IlpumeHnenue eexmopog npu
peuieHul 3a0a4 Ha HAX0HCOeHUue pacCmosHUul, OJIUH, NAoWAoel U 00bEMO8.

VYpasnenue nnockocmu 6 npocmpancmse. Ypasnenue cghepvl 6 npocmpancmee. Popmyna
0151 8bIYUCTICHUS PACCMOSHUSL MEHCOY MOUKAMU 8 NPOCMPAHCMEe.

BepositTHOoCTh M cTaTHCcTHKA. PagoTa ¢ TaHHBIMU

[ToBTOpenue. Pemenue 3amad Ha TabnuuHoe W rpaduueckoe MpPeACTaBICHHE JaHHBIX.
Hcnonp30BaHWe CBOWCTB M XapaKTCPUCTHUK YHCIOBBIX HAOOPOB: CPEIHUX, HAHUOOJBIIECTO U
HAaUMEHBIIIETO 3HAYEHUA, pa3Maxa, oucnepcuu. Pewenue 3adau na onpedenenue uacmomwl u
seposmuocmu  coovimuil. Bvluucienue eeposmumocmeil 8 ONbIMAX ¢ PABHOBO3MONCHBIMU
anemenmapHeiMu ucxooamu. Pewenue 3a0ay ¢ npumenenuem komounamopuxu. Pewenue 3a0au
Ha GbIYUCIEHUE BEPOSIMHOCMEL HEe3ABUCUMBIX COObIMULL, NpUMEHEHUe QOPMYTIbL CIONHCEHUs
sepoamuocmel. Pewenue 3a0au c npumeneHuem ouazpamm Jinepa, depesa 6eposmHocmell,
Gdopmynvr bepuynnu.

Ycnoenaa — eeposmnocmos.  Ilpasuno  ymmoocenus — eeposimuocmetni. Popmyna  noaHou
8EPOSIMHOCTIL.

Huckpemmnvie cayuaiinvle eenuyunsvl u pacnpeoenenus. Hezasucumvle cuyuatinvie GenutuHul.
Pacnpedenenue cymmol u npouszsedenus He3a8UCUMBIX CTYYAUHBIX BETUYUH.



Mamemamuueckoe odxcuoanue u Oucnepcusi Cay4auHol eeauuuHvl. Mamemamuyeckoe
oJfCuUOaHue U OUCHepcus CyMMbl CIYYAUHLIX eenuduH. [ eomempuueckoe pacnpedenenue.
bunomuanvnoe pacnpedenenue u e2o cgoticmaa.

Henpepuviguvie cnyuatinvie senuuyumvi. Ilowsmue o niomuocmu eeposmuocmu. Pasnomephoe
pacnpedeneHue.

Tokazamenvroe pacnpedenenue, e20 napamempbl.

Ionamue o nopmanvHom pacnpedenenuu. Ilapamempuvl Hopmanvro2o pacnpedenenus. Ilpumepul
CYUAUHBIX BENUYUH, NOOYUHEHHbIX HOPMATLHOMY 3AKOHY (NOSPEUuHOCMb USMEPEHUL, POCH
yenoeexa).

Hepasencmeo Yebviwesa. Teopema bepuynnu. 3axkon Oonvuwux uucen. Bwvibopoumwiii memoo
usmepenus eeposmuocmetl. Ponb 3akona 601bwux uucen 8 Hayke, npupooe u ooujecmae.
Kosapuayus osyx cayuaiinvix éenuuun. Iowamue o xosgpguyuenme xoppensiyuu. Coemecmuuvle

HaOI00eHUs 08YX CIYUAUHBIX 8elUdUH. Bvibopounvlil koaghhuyuenm koppenayuu.
AJIT'EBPA 1 HAYAJIA AHAJIU3A

Tema Koxa-Bo
4acoB

I'naBa 1. YUncaoBble pyHKInu 5

I'naBa 2. Tpuronomerpuyeckue pyHKumuu 23

I'naBa 3. Tpuronomerpuyieckue ypaBHeHUs! 14

I'niaBa 4. IIpeoOpa3oBaHue TPUTOHOMETPHUYECKHX BbIPAKeHHUIl 15

I'masa 5. IlpousBoanasn 29

I'naBa 6. Ctenenn n kopHu. CteneHHble GyHKIMHU 19

I'masa 7. IlokasarTenbHas u Jorapupmuyeckas QyHKIHH 31

I'nasa 8. IlepBooOpa3Hasi u MHTErpaa 8

I'naBa 9. Dj1eMeHTBHI MATEMATHY€CKOI CTATUCTUKHU, KOMOMHATOPUKHU H 20

TeOPHHU BEPOSITHOCTEH

IloBTOpEHUE 58

I'EOMETPUA

Tema Koxa-Bo
4acoB

Beenenue. [Ipenmer crepeomerpuu 2

| rnasa. IlapanyielbHOCTH NPSIMBIX M IVIOCKOCTEH 19

Il rnaBa. IlepneHANKYJISIPHOCTh NPSAMBIX U IJIOCKOCTEI 16

111 rmaBa. MHOrOrpaHHUKH 15

IV riaaBa. BekTopbl B IpocTpaHcTBe 12

V riaaBa. MeToJ KOOPAMHAT B NPOCTPAHCTBE 15

VI raasa. uamuap, KoHyc, map 17

VIl rnaBa. O0béMbI TeJ 14

VIl rnaBa. O0bEMbI Tea 8




