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1. Tpeobosanusa k npeomemnuvim pe3yniomamam
Mamemamuka: anzeopa u HAYa1Ia MAMEMAMULECKO20 AHATIU3A, 20MEMPUsL
B pesynomame uzyuenus yueonozo npeomema «Mamemamuka: anzedpa u Hauana
MAMeMamuiecKozo aHaIu3a, 2e0Mempusn» Ha ypoeHe CPeoHezo 00uiezo 00pa308anus:

Ba3zoBblii ypoBeHb
«IIpo6eMHO-(PYHKIIMOHATbHBIE PE3YJIbTATHD)

Paznen |. BINYCKHUK HAYYHTCS I11. BbINyCKHUK MOJYYUT BO3MOKHOCTH
HAYYNTHCS
Henn JI71s1 “ICIOJIb30BaHMS B IIOBCETHEBHOM s pazeumust MbluiieHUs, UCNONIb308AHUSL 8
OCBOEHHUA JKA3HHU B 00€CTICUCHHS BO3MOYKHOCTH N0BCEeOHeB8HOU JICU3HU U 0DecneyeHUs
npeaMera YCTIETITHOTO MPOAODKEHHUS 00Pa30BaHUS | 8O3MONCHOCHU YCHEUHO20 NPOOOTIHCEHUS
IO CHEIHAIBHOCTSM, HE CBSI3aHHBIM C 00pazo06anUs N0 CNEYUATLHOCMAM, He
MPUKIIAIHBIM UCIIOJIE30BAHHEM CBA3AHHBIM C NPUKAAOHBIM UCNONb308AHUEM
MaTeMaTHKHI mMamemamuxu
Inemenmul OnepupoBath Ha 0a30BOM ypOBHE — Onepuposams NOHAMUAMU. KOHEUHOe
meopuu MOHATHSAMHU: KOHEYHOE MHOKECTBO, MHOACECMBO, INEMEHN MHOIHCECEA,
MHOMCeCme u | DIEMEHT MHOYKECTBA, IIOAMHOYKECTBO, NOOMHOCECMB0, nepecederue U 00beOUHeHUe
mamemamuye | TiepecedeHrne U 00beTMHEHNES MHOIHCECMB, YUCTI08ble MHOICECBA HA

CKOIl 102UKU

MHO>KECTB, YUCIIOBBIE MHOXECTBA Ha
KOOPJIMHATHOU NpsIMOM, OTPE3OK,
WHTEpBAI;

OTepupoBaTh Ha 0A30BOM YpOBHE
MOHATUSAMU: YTBEP)KJCHUE, OTPUIIAHNE
YTBEPXKACHHUS, ICTHHHBIE U JIOKHBIE
YTBEpXKACHUS, IPUUMHA, CIIEACTBUE,
YAaCTHBIN CiTy4ail 00IIero yTBep K aeHus,
KOHTPIIPUMED;

HaXOAWTb NEPECEUECHUE U
00bETMHEHUE IBYX MHOXKECTB,
NpeACTaBICHHBIX Tpaduyecku Ha
YUCJIOBOU MPSIMOI;

CTPOUTH HA YUCIIOBOU MPSMOK
ITOJIMHOKECTBO YHCIIOBOIO MHOXKECTBA,
3a/laHHOE MTPOCTEUIINMH YCIIOBUAMU;

pacrno3HaBaTh JIOKHbIE
YTBEPKICHUS, OIINOKH B
paccyXIeHUsX, B TOM YHCIIE C
UCIIOJIb30BaHNEM KOHTPIIPHUMEPOB.

B nosceonesnoti srcuznu u npu
uzyueHuu Opyaux npeomemos:

- HCIIOJIb30BaTh YNCIIOBBIE
MHO’KECTBAa Ha KOOPAMHATHON NPAMOI
JUIs1 OTIMCAHMSI peallbHBIX IPOLECCOB U
SIBJICHU;

- MIPOBOAMTD JIOTMUECKUE
paccyXIeHUS B CUTyalHsIX
MTOBCETHEBHOM KU3HU

KOOpOUHAMHOU NPAMOU, OMPe30K, UHMEPEal,
NOYUHMEPBAT, RPOMEHCYMOK C 8bIKOIOMOU
mouKoll, cpaguueckoe npeocmagieHue
MHOHCECMB HA KOOPOUHAMHOU NIOCKOCMU,
- onepuposamsv NOHAMUAMU.
ymeepoicoeHue, Ompuyanue ymeepicoeHus,
UCMUHHbLE U JIOXHCHbIE YIMBEPICOCHUS,
NpUYUHA, Cle0Cmaue, YACMmHbIL CIy4aul
00We20 ymaepaiicoeHust, KOHmpnpumep;
- nposepams NPUHAOIEHCHOCHb
I1eMEHMA MHOICECMEY,
- Haxooums nepeceuerue u 06veOuHeHue
MHOIHCECMB, 8 MOM HUCIe NPeOCMABNEHHBIX
epaguuecku Ha YUCI080U NPAMOU U HA
KOOPOUHAMHOU NAOCKOCTHIL
- npo8oouUms 00KA3ameNbHble
paccyxcoerus 01 000CHOBAHUSL UCIMUHHOCTHU
YMEepiHCOeHULl.
B nosceonesnoti scuznu u npu uzyuenuu
Opy2ux npeomemos:
- UCNOTBL306AMb YUCLOBbIE MHOICECTEA
HA KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NAOCKOCMU OJis ONUCAHUS
PDEANbHBIX NPOYECCO8 U AGNEHULL,
- npo8ooUms 00KA3aAmeNbHble
PACCYAHCOEHUS 8 CUMYAYUX NOBCEOHEGHOL
JHCUZHU, NPU PeUeHUU 3a0al U3 Opyeux
npeomemos

Yucna u
ebIpasceHus

OnepupoBath Ha 0a30BOM ypOBHE
MOHSTHSMU: 1IeJI0€ YUCIIO, IETUMOCTh
yucell, OOBIKHOBEHHAs JIPO0b,
JeCATHYHAs IpO0b, parimoHAIbHOE
YHUCIIO, MPUOIIKEHHOE 3HAYCHNE YHCIIa,
4acThk, 107151, OTHOLICHHUE, POLICHT,
MIOBBIILICHHUE U IOHIKEHUE HA 3a1aHHOE
YHUCJIO MPOIIEHTOB, MAacIITao;

OnepHupoBaTh HAa 0A30BOM YPOBHE

C60600HO onepuposame NOHSAMUSAMU: YeL0e
YUCTIO, 0ENUMOCTb HUCE, OObIKHOBEHHAS OPOOb,
decamuunas Opodb, PAYUOHATLHOE YUCIO,
NPUOIUNCEHHOE 3HAUEHUE YUCId, HACMb, 005,
OMHOWEHUE, NPOYEHM, NOSbIULECHUE U
NOHUICEHUEe HA 3A0AHHOE YUCTO NPOYEHINOE,
macwmao,

nPUBOOUMb NPUMEPbL YUCET C 3A0AHHBIMU
Cce0UCMBAMU OETUMOCMU,




MOHATHSMU: JIorapuM Yucia,
TPUTOHOMETPUYECKasi OKPYKHOCTB,
rpagycHas Mepa yria, BelTuunuHa yria,
3aJaHHOI0 TOYKOM Ha
TPUTOHOMETPUIECKON OKPY>KHOCTH,
CHHYC, KOCHHYC, TAHT€HC ¥ KOTAHTE€HC
YIJI0B, UMEIOIINX MTPOU3BOIBHYIO
BEJIMYUHY;

BBITIOHSTH apU(PMETHIECKIE
JEHCTBUS C LENBIMU U PAlMOHAIEHBIMHU
YHCIIaMH,

BBITIOTHSTH HECIIOKHBIE
npeoOpa30BaHUs YUCIIOBBIX
BBIP)KEHHI, COACPKAIINX CTEIICHH
qucen, TH00 KOPHHU U3 YHCeI, TH00
sorapudMbI YACET;

CpaBHUBATh PallMOHAIBHBIC YHCTIa
MeXy co00ii;

OIICHWBAThH M CPAaBHUBATH C
panroHa bHBIMU YMCIIAMH 3HAYCHUS
LEJIbIX CTEIIEHEN Yncen, KOpHER
HATYpaJLHOW CTETICHH U3 YHCEN,
norapu()MOB YHCEN B IPOCTHIX CIyYasiX;

M300pakaTh TOYKAMHU Ha YMCIOBOU
MIPSIMOH TIeITbIe U palliOHABHBIE YHCIIA;

M300pakaTh TOYKaMHU Ha YHCIOBOU
NPSMOI TIeJTbIe CTENICHN YUCell, KOPHU
HAaTypaJbHOU CTENIEHU U3 YUCEIL,
norapu(MbI 9UCEI B IPOCTHIX CITyYasX;

BBITIOJTHSATH HECIIOMKHBIC
npeoOpa3oBaHus LENbIX U IPOOHO-
paloHaNbHBIX OYKBEHHBIX
BBIPAKECHUH;

BBIPQKATh B IPOCTEHIIINX CIydasx U3
pPaBEeHCTBA OJIHY IIEPEMEHHYIO Yepes
ApYTHeE;

BBIYUCIISTH B IPOCTHIX CITy4asx
3HAYEHUS YMCIIOBBIX 1 OYKBEHHBIX
BBIPaXCHHN, OCYIIECTBIISS
HEOOXOJUMBIE TIOACTAHOBKH U
npeoOpa3oBaHus;

M300pakaTh CXeMaTHIECKH yTOI,
BEJIMYMHA KOTOPOTO BBIPAKEHA B
rpajaycax;

OIICHUBAThH 3HAKH CHHYCA, KOCHHYCA,
TaHTE€HCa, KOTAHT€HCA KOHKPETHBIX
YIJIOB.

B nosceonesnoti srcuznu u npu
u3yUeHUY Opy2ux Y4eOHbIX NPeoMemos:

BBITIOJTHATH BEIYUCIICHUS TIPH
peIlIeHUH 3124 TPAKTUIECKOTO
XapaxTepa;

BBITIOJTHATD NPAKTUYECKUE PACUETHI C
UCIIOJIb30BaHUEM TPH HEOOXOJUMOCTH
CIPaBOYHBIX MATEPHUAIIOB U
BBIYMCIIUTEIBHBIX YCTPONCTB;

COOTHOCHTH peaibHbIE BEJIMYMHBI,

oNnepupoBams NOHAMUAMU.: 102apUPM Yuca,
MPULOHOMEMPUYECKASL OKPYICHOCTID,
PAouanHas u epadychas mepa yaua, eeiuduna
yena, 3a0aHH020 MOYKOU Ha
MPULOHOMEMPUYECKOU OKPYICHOCMU, CUHYC,
KOCUHYC, MAH2EHC U KOMAH2EHC YeN08,
UMEIOWUX NPOUZBOTILHYIO GETUUUHY, YUCTA e U T,

BLINONHAMb ApUpMemudecKue Oetcmaus,
couemast ycmubvle u NUCbMEHHbLE NPUEMb,
NPUMEHSISL RPU HEOOX0OUMOCTU
BLIUUCTIUMENbHYIE YCIMPOUICNGA,

HAxXo0ums 3HA4eHusi KOPHI HAmypaibHOU
cmenetu, cmenetu ¢ payuoHaIbHbIM
nokazamenem, 102apu@ma, Ucnoasb3ys npu
HeobXo0umMocmu 8ulyUCIUmMeIbHbIe
ycmpoucmea;

NOIL308ANBCS OYEHKOU U NPUKUOKOU NpU
NPAKMuYecKux pacyemax,

nPOBOOUMb NO U3BECHIHBIM (POPMYIAM U
npasuIam npeobpazosanusi OYKGeHHbIX
8bIPADICEHUL, BKTIOUAIOWUX CTHENeHU, KOPHU,
J102apuhmbl U MPUSOHOMEMPUYEcKUe QYHKYUU,

HAxXo0ums 3HA4eHUsl YUCL08bIX U OYKGEHHbIX
8bIPAdICEHUL, OCYUECMBTIASL He0OX00UMble
ROOCMAHOBKU U NPE0OPA30BAHUSL,

- U300padcamv cxemamuyecku
V2o, BeUYUHA KOMOPO20 BbIPANCEHA 6
2padycax unu paouauax;

- UCTIOTB3068ANb NPU PeUleHUU
3a0au mabauyHvle 3HAYeHUs
MPULOHOMEMPULECKUX (DYHKYULL YeTi08;

- BbINONHAMb NEPEBOO BETUYUHDL
yena u3 paouanHol Mepuvl 8 2padyCcHyio u
obpamHo.

B nosceonesnoti sicuznu u npu uzyyenuu
Opy2aux yueOHvIX NPEOMemos:

BbINOIHAMb OCUCBUsL C YUCTIOBbIMU
OAHHBIMU NPU PEUUeHUU 3A0aY NPAKMUYECKO20
xapaxmepa u 3a0a4 U3 paziuiHbix obracmeti
SHAHUL, UCNIONL3YS NPU HEOOX0OUMOCHU
CHPABOYHbIE MAMEPUATbL U GLIYUCTUMETbHBLE
ycmpotucmea,

OYEeHUBAMb, CPABHUBAMb U UCHOIb308AMb
npU peuleHuy NPAKmMuiecKux 3a0ay Yucioewle
3HAYeHUsl PeaibHbIX 8eIUUUH, KOHKDEemHble
YUCNI08ble XaPAKMEPUCMUKU 00bEKmos
OKpYHCaroOue20 Mupa




XapaKTePUCTUKH OOBEKTOB
OKPY>KaIOIIeT0 MUpPa C UX KOHKPETHBIMU
YHCJIOBBIMH 3HAUCHUSIMU,

HCIIOJIb30BaTh METO/IbI OKPYIJIEHU,
MPUOIVKEHUS M TIPUKUAKH ITPH
pelIeHUH NPAKTUYECKUX 3a7a4
OBCEIHEBHON XU3HU

Ypaguenua Pemats nuHeHbIE ypaBHEHUS U - Pewams payuonanvuuie,
u HEpPaBEHCTBA, KBaJ[PATHBIC YPAaBHCHUS; noKazamenvHvle U 102apu@mudecKue
HepaseHcmea pemars JorapupMUIECKHE VPABHEHUsL U HEPABEHCMEA, NPOCMeliuiUe
ypaBHeHus Buga log , (bx+¢)=du UPPAYUOHATIbHBLE U MPULOHOMEMPUYECKUE
npocteiimue HepaseHcTBa Bua 10g 5 X < YPasHeHusl, HepaseHCcmed U Ux CUCmeMmbl,
d; UCTIOTB306AMb MEMOObL PeUleHUsl YPAGHEeHULL:
peliaTh oKa3aTeabHbIC YPABHCHHUS, | npusedenue K U0y «NPOU3Be0eHUe PAGHO HYIO»
Bina 8™ °=d (rze d MOXKHO UNU «YACMHOE PABHO HYTIO», 3AMeHd
MPEJICTABUTH B BUJIE CTCTICHH C nepemMennbIX;
OCHOBaHHUEM 8) U POCTEHIIIHE UCNOAB308AMb MEMOO UHMEPBAN08 OJis
HepasenctBa Bugaa < d (rmed PeuleHus: HepageHCme;
MOJKHO TIPEJICTABUTh B BUJIE CTETICHU C - UCNONIBL308aMb 2pahuyecKuli Memoo OJis
OCHOBAHHEM a);. NPUOTIUNCEHHO20 peulenUsi YPAGHEeHU U
IMPUBOAUTH HCCKOJIBKO IPUMEPOB HepaseHcme,
KOpHEH POCTeHIIero — u306padicams Ha MPULOHOMEMPUYECKOT
TPUTOHOMETPUIECKOr0 ypaBHCHNA OKPYHCHOCTNU MHOHCECTNBO PeUleHUl
BUJA: SINX =@, COSX=a, I9X=2a,Ct9 | npocmeriwux mpuconomempuueckux ypagnenuii
X = a, T1ie @ — TabJIMYHOE 3HAUCHHUE U HepaBeHCMS;
COOTBETCTBYIOIICH . - BbINONHAMb OMOOP KOPHEll YPasHEeHUll
TPUTOHOMETPHUCCKOH QyHKIHMH. WU peuenull HepaeeHcme 6 COOMEEMCmMaEUU ¢
OONOTHUMENLHBIMU YCTIOGUAMU U
B nosceonesnoti srcuznu u npu oZpanueHusMU.
usyuenuu Opyaux npeomemos: B nosceonesnoti scusnu u npu uzyyenuu opyeux
- COCTaBJIATh U pelIaTh VUEeOHLIX NPEOMEMO8.
ypaBHEHHMS M CHCTEMbI YPaBHCHUIA _ COCMaeIAm® U pewams ypasHenus,
HPH PCIICHAH HECIIOKHBIX cucmembl ypasHeHull U HepaseHcmea npu
HPAKTHICCKUX 3a/1a9 peutenuu 3a0ay Opy2ux yueOHvix nPeomMemos;
- UCNONL306AMb YPAGHEHUS U
HepaseHcmea 0Jisk ROCMPOEHUsT U UCCIe008AHUSL
npOCMeUuuux Mamemamudeckux mooeieu
PEANbHBIX CUMYAyUll UAU RPUKIAOHBIX 3004,
- yMemb UHMEPNPEemupo8ans
NOYYEeHHbLI NPU PeleHuy YPAGHEHUs,
HEPAaseHCmea Uiy CUCTHeMbL pe3yabman,
OYEHUBAMD €20 NPABOON0A00Ue 8 KOHMeEK e
3A0AHHOU PeanbHOU CUmyayuy Uiu NPUKIAOHOU
3adauu
Dynkyuu OnepupoBats Ha 6a30BOM YpOBHE Onepupogamv ROHAMUAMU: 3A6UCUMOCHIb

MOHATHSAMU: 3aBUCHMOCTD BEJIMYUH,
(yHKUUMS, apryMeHT U 3HaueHHe
(byHKIIUH, 00JIaCTh OTpeIeICHHS 1
MHO>KECTBO 3HaUeHHUH (DYHKINH, TpaduK
3aBUCUMOCTH, Tpaduk GyHKLINH, HYIH
(bYHKIIUH, IPOMEKYTKH
3HAKOIOCTOSHCTBA, BO3PACTaHHE HA
YHCJIOBOM MIPOMEXKYTKE, YObIBaHUE Ha
YHCIIOBOM MIPOMEXYTKE, HanOoJbIlee 1
HanMeHblIlee 3HaYeHNe QYHKIINN Ha
YHCJIOBOM MTPOMEXKYTKE, IEPUOIUIECKas]

8eNUYUH, (DYHKYUS, ApeYyMEeHM U 3HAYEeHUe
dyHxyuu, obnacms onpedeneHus U MHONCECMBO
3HaueHUll QYHKYUU, 2PAPUK 3A8UCUMOCTIU,
epagux Qynkyuu, Hyau QYHKYUU, NPOMEHCYmKu
3HAKONOCMOSAHCMEBA, 803PACMANUE HA YUCTOB0M
npomedxcymxe, yovleanue Ha YUCT080M
npomexcymxe, Haubonvuiee u HauMeHbuiee
3HaYeHUue YYHKYUU HA YUCTOBOM NPOMEIICYMKE,
nepuoouieckas QyHKyus, nepuoo, YemHasi u
Heuemnas QyHKyuu;

ONnepupoBams NOHAMUAMU. NPAMASL U




($hyHKUUS, IEPHOL;

oIepupoBaTh Ha 0230BOM YPOBHE
MOHATHAMU: TIpsIMast U oOpaTHas
MIPONOPIIMOHANBHOCTD JTMHEWHAS,
KBaJpaTH4Has1, JorapupmMudeckas u
NoKa3aTenbHasi PyHKIHH,
TPUTOHOMETpUUECKUE (DYHKIINH;

pacmo3HaBath rpaduKu
AIIEMEHTAPHBIX (PYHKIHUN: IPAMOil 1
00paTHOH MPOMOPIMOHATIBHOCTH,
JINHEWHOW, KBaJIpaTUYHOM,
JorapuMHUYIECKON U TOKa3aTeIIbHOM
GbyHKLUH, TPUTOHOMETPUUYECKUX
(hyHKIH;

COOTHOCHTH Ipa)uKH 3JIEMEHTAPHbBIX
(GyHKIHIA: IpsIMON ¥ 0OpaTHOH
MPONOPLMOHAIBHOCTH, JINHEUHOM,
KBaJpaTHYHOH, JorapuMuieckoi n
MOKa3aTeNbHON (DyHKITHH,
TPUTOHOMETPUYECKUX (PYHKIUH C
(bopmynamu, KOTOPHIMU OHH 33]1aHEI;

HAXOAWTH 10 TpaduKy MPUOITIHKEHHO
3Ha4eHUS PYHKIHMH B 33JaHHBIX TOUKAX;

OTIPEJIEIISATH MO IpaUKy CBOHCTBA
¢byHKIIH (HyIH, TPOMEXKYTKH
3HAKOIOCTOSHCTBA, TPOMEKYTKU
MOHOTOHHOCTH, HAUOOJBIINE U
HauMEHbIIINE 3HAYEeHUS U T.11.);

CTPOUTH CKU3 rpaduka QyHKIUH,
YAOBIIETBOPSIIOLIEN IPUBEICHHOMY
Habopy ycioBuil (IPOMEKYTKH
BO3pacTaHus / yObIBaHWs, 3HAUEHUE
(yHKUIMH B 3aJaHHON TOYKE, TOUKH
9KCTPEMYMOB H T.II.).

B nosceonesnoi srcuznu u npu
uzyueHuu Opyaux npeomemos:

OTIPEJIEIIATH 10 rpadUKaM CBOWCTBA
pEaNbHBIX TPOLIECCOB U 3aBUCHUMOCTEN
(HanOonpIIMe M HANMEHBIINE 3HAYCHNS,
MPOMEXYTKH BO3pacTaHHs U yObIBaHUS,
MPOMEXYTKH 3HAKOMOCTOSHCTBA U T.I1.);

HUHTEPIPETUPOBATh CBOWCTBA B
KOHTEKCTE KOHKPETHON IIPAKTUYECKOU
CUTYaIluu

00pamuas NPoONOPYUOHAILHOCTY, TUHEUHAS,
K8aOpamuyHas, 102apu@dmuyeckas u
noKazamenvHas QYHKYuu,
mpuzoHomMempuieckue GYHKyuu,
— onpeodenime 3HaveHue QyHKyuu
1O 3HAYEHUIO apeyMeHma Npu Pa3iuyHbIX
cnocobax 3a0anus QYHKyuuU,;
- cmpoums 2papuru U3y4eHHvIx
Gynxyuil;

ONUCHIBAMb NO SPAPUKY U 8 NPOCTHEUUUX
cayuasix no opmyie nogedeHue u CoUCmaa
@yHryuil, Haxooums no epaguxy yHkyuu
HaubobUiUe U HAUMEHbUUE 3HAYEHUSL,

cmpoums 3cKu3 epaguxa yukyuu,
yooeremeopsaoueli npueedeHHoMy Habopy
YC08ULl (NpomedcymKu
803pacmanus/yovleanus, 3Havenue QYHKYuu 8
3A0aHHOU MOYKe, MOUKU IKCIMPEMYMO8,
ACUMNMOMbL, HYAU QYHKYUU U .0.);

pewams ypasHeHus, npocmeiiuiue cucmemol
VPAasHeHUll, UCNONb3YS CGOUCMBA (DYHKYULL U UX
epaguxos.

B nosceoneenoii srcusnu u npu usyyenuu
Opy2ux yyeOHvlX NPEeOMemos:

- onpeodensimv no epapuram u
UCNONBL3068aAMb OJiA peUleHUs NPUKIAOHbIX
3a0ay c80UCMBA PeanbHbIX NPOYECCOo8 U
3asucumocmeti (Hauboabuile U HaUMeHblULUe
3HAYEHUs, NPOMEICYMKU B03PACAHUSL U
VOLIBAHUSL YYHKYUU, NPOMEICYTNKU
3HAKONOCMOSIHCMBA, ACUMNINOMbL, NEPUOD U
m.n.);

- unmepnpemuposams ceoUCmsea
6 KOHMeKcme KOHKPEemHOU NpaKmu4ecko
cumyayuu,

- onpeoeisims no epagpuxam
npocmetiuiue XapaKmepucmuKku
nepuoouyecKux npoyeccos 8 6UOI02UlU,
9KOHOMUKE, MY3bIKe, PAOUOCEA3U U Op.
(amnaumyoa, nepuood u m.n.)

Inemenmol
mamemamuye
CK020 ananu3a

OnepupoBats Ha 6a30BOM YpOBHE
MNOHATHAMU: IPOU3BOAHAS (PyHKIMU B
TOUKe, KacaTellbHas K Tpaduky
¢yHKUMH, Tpon3BOgHAS (DYHKUINY;

OTIpeIeNIATh 3HAYCHUE POU3BOTHON
(GYHKIIUH B TOYKE 110 U300PaKEHHIO
KacaTeslbHOI K rpaduKy, MpoBeIeHHON
B 3TOH TOYKE;

pelarh HeCTIOXKHbIE 3a]]auH Ha
NPUMEHEHUE CBS3H MEXIY
POMEXYTKaMH MOHOTOHHOCTHU H
TOYKaMH SKCTpeMyMa (QpyHKIHH, C

Onepupoeamv ROHIMUSIMU: NPOU3BOOHAS
@PYHKYUU 8 MOUKe, KACAMENbHASL K 2PAPUKY
yHryuu, npoussooHas hyHKyuu,

BLIHUCTIAMb NPOU3EOOHYIO OOHOULEHA,
MHO20UNEHA, K8AOPAMHO20 KOPHSL, NPOU3E0OHYIO
cyMmbl PYHKYULL,

- BLIUUCTIAMND NPOU3BOOHDLE
27IeMeHMAPHBIX QYHKYUL U UX KOMOUHAYUIL,
UCTIONBL3YS CNPABOUHBLE MAMEPUATBL,

- uccnedosams 8 NPOCMeuUx
CAYYAsX QYHKYUU HA MOHOMOHHOCHD,
HAxXo0ums HauboIbLUiUe U HAUMEHbULUE




OJIHOM CTOPOHBI, U IPOMEKYTKAMHU
3HAKOIIOCTOSHCTBA U HYJISIMHU
MIPOU3BOAHOM 3TOH PyHKIUU — C
JIPYTOM.

B nosceonesnoti srcuznu u npu
usyueHuu Opyeux npeomemos.

NOJIB3YSCh rpakaMu, CpaBHUBATH
CKOPOCTH BO3pacTaHus (pocra,
TIOBBIILICHHS, YBEIUYCHUS U T.I1.) WIN
CKOpOCTH yObIBaHUS (MTaJCHHS,
CHIDKEHUS, YMEHBIIICHUS U T.11.)
BEJIMYMH B PEAbHBIX MIPOIECCaXx;

COOTHOCHTH Ipa)MKH peaibHbIX
TIPOIIECCOB U 3aBUCUMOCTEH € MX
OTIMCaHUSMH, BKITFOYAIOITIMHA
XapaKTepUCTUKN CKOPOCTH M3MEHEHHSI
(6BICTpBIi pOCT, TIIABHOE TOHWKEHUE
T.IL.);

WCIIOJIb30BaTh TPaQUKH PeaTbHBIX
MPOIIECCOB ISl pEIICHHS HECTIOKHBIX
MIPHUKIIATHBIX 32/1a4, B TOM YHCIIE
ompezensis o rpaduKy CKOPOCTh X0/1a
mporecca

3HAYeHUs QYHKYUL, CTPOUMb 2paguKu
MHO20YJIEHO08 U NPOCMEUUUX PAYUOHANbHBIX
@dyHKYUl ¢ UCNOIB308AHUEM ANNAPAMA
MamemMamuiecko20 aHanusa.

B nosceounesnoti scuznu u npu uzyyenuu
Opy2ux y4eOHvlX NPEOMemos:

peutams NPUKIAOHble 3a0ayu U3 OUOI0SUU,
Qu3UKU, XUMUU, IKOHOMUKU U OPY2UX
npeoMemos, Ces3anHble C UCCIe008AHUEM
Xapaxmepucmux peaibHuIX npoyeccos,
Haxooicoenuem HaubOIbUIUX U HAUMEHbULUX
BHAYEHUT, CKOPOCMU U YCKOPEHUsL U M. 1.,

UHMEPNPEmupo8ams NOYy4eHHble

pe3yrvmamul

Cmamucm
UKa u meopus
eéepoamuocme
i, 102uKa u
KomOunamop
uKa

OnepupoBath Ha 6a30BOM YpOBHE
OCHOBHBIMH OITHCATEIbHBIMH
XapaKTepUCTHKAaMH YHCIOBOTO Habopa:
cpenHee apuMeTHIECKOe, MeInaHa,
HanOoJIbIIIee U HAaMEHbIIES 3HAUCHHS;

OIIepUPOBaTH Ha Oa30BOM YpOBHE
TOHSATHSMU: YaCTOTa U BEPOSATHOCTD
COOBITHS, CITy9alfHBIA BBIOOP, OTIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU
COOBITHUSAMU;

- BBIYUCIISTH
BEPOSTHOCTH COOBITHH Ha OCHOBE
HOZICYeTa YHCIIa UCXOIOB.

B nosceonesnoti srcuznu u npu
usyueHuu Opyaux npeomemos.

OILICHUBATh U CPABHUBATH B TIPOCTHIX
CITy4asiX BEPOSITHOCTH COOBITHII B
peabHON KU3HU;

YUTATh, COMTOCTABIIATh, CPABHUBATb,
HHTEPIPETUPOBATH B MPOCTHIX CIIyYasx
peaibHBIC JaHHBIC, TPEICTABICHHBIC B
BUJIe TaOJIUII, TUarpamm, rpaukoB

- Hmems npeocmasnenue o
OUCKPEMHBIX U HENPEPLIGHBIX CYUALHBIX
BEIUYUHAX U PACNPEOENEHUSX, O
He3a8UCUMOCTU CLYYAUHBIX 6ETUUUH,

- uMemyv npedcmasieHue o
Mamemamuieckom OHCUOAHUU U OUCHePCUl
CYUAUHBIX GENUUUH,

- uMems npedCmasieHue o
HOPMATIbHOM pacnpeoeienull u npumepax
HOPMANbHO PACNPEOeNeHHbIX CLYYAUHbIX
6eUYUH,

NOHUMAMb CYMb 3aKOHA DONLUIUX HUcen U
8b100POYUHO20 MeMOOa UMepPeHsl
eeposamuocmetl;

umemsb npedcmasiienue 00 YCio8HOU
6EPOAMHOCIU U O NOJIHOU 6EPOATNHOCIY,
NPUMEHANY UX @ PeUleHUU 3a0a;

uMemsb npe0CmasieHue 0 GaMNCHLIX YACTHHBIX
8U0ax pacnpeodeneHull U NPUMEHAMb UX 8
peutenuu 3a0ay;

- umMems npedcmaegienue o
KOppensiyuu CIy4auHbIX 6eIUYUH, O
JIUHEHOU pecpeccuu.

B noeceonesnot scusHu u npu u3yyenuu
Opyaux npeomemos:
- BLIHUCTIAMb UTU OYEHUBAMD
8EPOSIMHOCIU COOBIMULL 8 PEATIbHOU HCUSHU,
— 8b1OUPAMb NOOX0OAUUE
Memoovl npedcmaeienuss u 0opabomxu
OGHHbBIX,
- yMemsb peulams HeCI0HCHbLe
3a0ayu Ha NPUMEHeHUe 3aKOHA OOIbUIUX




yucen 6 COYyUOI02UU, CMPAxo8anull,
30pasooxpanenul, obecneuenuu
be30nacHoCmu HaceneHust 8 Ype36blUalHbIX
cumyayusx

Texcmoewni
e 3ao0auu

PemaTs HecoXXHBIE TEKCTOBBIE
3a/1a4¥l pa3HbIX THIIOB;

- aHATU3UPOBATh YCIOBHUE
3a/1a4yu, IPH HEOOXOAUMOCTH
CTPOUTH IS €€ PEIeHHUs
MaTEeMaTHYECKYIO MOJETb;

- MOHUMATh U
WCIIOJIb30BaTh JJIS1 peIieHHs 3a0a4K
MHQOPMAIUIO, TPEACTaBICHHYIO B
BHJIE TEKCTOBOI U CHMBOJIBHOM
3aIMCcH, CXeM, TaOIIUII, TUarpamm,
rpa)uKOB, PUCYHKOB;

- JIEVCTBOBATH MO
ANTOPUTMY, COICPIKAILEMYCS B
YCIIOBUH 33/1a4H;

- WCTIOJIb30BaTh
JIOTHYECKHE PACCYKICHHUS TIPU
pEILCHNH 3a/1a4H;

- paboTtats ¢
M30BITOYHBIMH yCIIOBHSIMH,
BEIOMpas U3 Bcel nHpOpMAaIHH,
JaHHbIEe, HeOOXOAUMBIE JIJISI
pelIeHus 3a1a4u;

- OCYIIECTBIISTH
HECJIOXKHBIH 11epe0op BO3MOXKHBIX
peleHni, BEIOUpas U3 HUX
ONITUMAJILHOE 110 KPUTEPHSIM,
c(hopMyIIMpPOBaHHBIM B yCIIOBHH;

- aHATM3UPOBATH U
WHTEPIPETUPOBATH NIOITyYEHHEIE
pelIeHHs] B KOHTEKCTE YCIIOBHS
3a/1a4u, BEIOUPATh pelIeHus, He
MPOTUBOpEYAIIe KOHTEKCTY;

pemarh 3a7a4 Ha pacueT CTOUMOCTH
MOKYTIOK, YCJIYT, TIO€3/I0K | T.IL.;

pelIaTs HeCIOKHBIE 3a1a4H,
CBSI3aHHEBIE C JIOJIEBBIM YYaCTHEM BO
BJIaJIcHHN (UPMOH, IPETNPHUITHEM,
HEJBIKUMOCTEIO;

pemarhb 3a7a4u Ha MPOCTHIE
MPOILIEHTHI (CUCTEMBI CKHIIOK,
KOMUCCHH) ¥ Ha BEIYUCIICHUE CIIOMKHBIX
MIPOIEHTOB B PAa3IIMYHBIX CXEMax
BKJIQJIOB, KPETUTOB U UTIOTEK;

pelaTh NpakTHIECKUe 3aJauH,
TpeOyOIIHNe UCTIONH30BAHUS
OTpHIIATENFHBIX YHCEIl: Ha OIpe/IelICHHE
TeMIIepaTyphbl, Ha OIpeieTIeHne
MIOJIOKEHUS Ha BPEMEHHOM ocH (10
Hallei Spbl U TIoclie), Ha ABIKCHHE
JICHSXKHBIX CPEJCTB (IIPUX0J/Pacxon),
Ha ONpe/IeeHue IITyOUHBI/BBICOTHI U
T.IL;

- Pewamys 3a0auu pasuvix munos,
6 MoM yucie 3a0a4u nOGbIUEHHOU
mpyoHoCcmiL,

- 8b10UpaAMb ONMUMATLHYLI
Memoo peuteHus 3a0a4ul, paccmampusds
PAa3nuyHble MEmoovl;

- cmpoums MoOeb peuleHust
3a0a4u, nPo8oOUNL 00KA3amelbHble
paccyscoenus;

- peutams 3a0auu, mpedyrouue
nepebopa 8apuanmos, NPoeepKu ycio8ut,
6b100PA ONMUMATILHOO PE3YTbMAMA,

- AHATUZUPOBAMD U
UHMEPRPEeMUPOBAMb Pe3yibmamabl 6
KOHMeKcme YC08us 3a0a4u, ebloupams
pewenusl, He NPOMuUBopesaie KOHMeKCmy,

- nepegooums Npu peuteHuu
3a0ayu uHgopmayuio u3 00HoU Gopmsl 8
Opy2yio, UCHONb3YS NPU HE0DX0OUMOCTU
cxembl, mabauywl, epapuku, OUaspammol,

B noeceonegnoui sorcuznu u npu uzyuenuu

Opy2aux npeomemos:

- pewams npaxmuyeckue 3a0ayu
u 3a0a4u uz opy2ux npeomemos




WCIIOJIB30BaTh MOHATHE MacIiTada
JUISL HAXO0XKICHMSI pACCTOSIHUM M UTUH HA
KapTax, IJIaHaX MECTHOCTH, IJIaHAX
MOMEIICHUI, BBIKPOIKaX, Ipu padoTe Ha
KOMIIBIOTEPE U T.II.

B nosceonesnoti srcuznu u npu
usyueHuu Opyeux npeomemos.

- peraTh HECIOXKHbBIC
MpaKTUYECKUE 3a/1a4H,
BO3ZHUKAIOLIUE B CUTYaLHUIX
MOBCEIHEBHON XU3HU

A

T'eomempu

OnepupoBats Ha 6a30BOM YPOBHE
HNOHATHAMU: TOYKA, IPsMast, INIOCKOCTh
B IIPOCTPAHCTBE, IaPaJUIEIbHOCTh U
NEePIEHIUKYISIPHOCTD MPSIMBIX H
IUTIOCKOCTEH;

pacro3HaBaTh OCHOBHBIE BB
MHOTOTPaHHUKOB (IIpHU3Ma, MUpaMH/a,
IIPSIMOYTOJIBHBIN apajuieenunes,
Ky0);

n300pakaTh u3ydaeMmbie GUTYPHI OT
PYKH ¥ C IPUMEHEHHEM TIPOCTHIX
YEepPTEKHBIX HHCTPYMEHTOB;

neaTh (BBIHOCHBIC) TUIOCKHE
YEepPTEkKH U3 PUCYHKOB MPOCTHIX
00BEeMHBIX (QUTYD: BUA CBEPXY, COOKY,
CHH3Y;

W3BJIEKaTh UHPOPMAIIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKIX
¢burypax, npeacTaBICHHYIO Ha
yepTekax U PUCyHKaXx;

npuMeHsTh Teopemy Iludaropa npu
BBIYMCIICHUHU 3JIEMEHTOB
CTEPEOMETPHUECKUX (UTYD;

HaXOJUTh 00BEMBI U TIOIIA M
ITOBEPXHOCTEHN IPOCTEMIINX
MHOT'OI'PaHHUKOB C IPUMEHEHHEM
opmyu;

pacro3HaBaTh OCHOBHBIE BU/IbI TEJ
BpaieHus (KoHyc, IUIHHAD, chepa u
map);

HaXOJUTh 00BEMBI U TIOIIA M
ITOBEPXHOCTEHN IPOCTEMIINX
MHOTOI'PaHHUKOB U T€JI BPALLICHHUS C
MPUMEHEHUEM (POPMYII.

B nosceonesnoti srcuznu u npu
u3yueHuy Opy2ux npeomMemos:

COOTHOCHUTH aOCTPaKTHBIE
reoMeTpryYecKe MOHATHS U (PaKThl C
peabHBIMU )KU3HEHHBIMH 00BEKTaMH 1
CUTYaIUsIMU;

UCIOJIB30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX FEOMETPUIECKUX
Guryp JUIsi peleHus TUTIOBBIX 3314
MPAKTHYECKOTO COAEPIKaHUS;

COOTHOCHUTB IJIOIIAIH TOBEPXHOCTEN

Onepuposams nOHAMUAMU: MOYKA, NPIMAS,
NIOCKOCHb 8 NPOCPAHCMEe, NAPALIETbHOCHb
U NEPNEeHOUKYISIPHOCHbL NPSIMbIX U NIOCKOCME,

NPUMEHMb OJ1 peuleHUst 3a0ay
2eomempuieckue axmol, eciu ycio8us.
npUMeHeHUs: 3a0aHbl 8 AHOU hopme;

pewams 3a0a4u Ha HAxX0NHcOeHue
2e0MempudecKux GeIUtUn no 0opazyam uiu
aneopummam;

Oeflamsb (8bIHOCHbIE) NIOCKUE YEPINENCU U3
PUCYHKO8 00beMHBIX (hueyp, 8 mom ducie
pucosamn 8u0 ceepxy, cOOKy, Cmpoums cevenus
MHO202DAHHUKOG,

U381€KAMb, UHMEPNPEMUPOBAMb U
npeoopazosvleams UHPOPMAYUIO O
2eoMempuiecKux puaypax, npedcmasieHyo Ha
yepmeogicax;

NPUMEHAMb 2eomempuyeckue Gakmol 0is
pewenust 3a0ay, 8 mom Yucjie NPeonoiacaouux
HECKOIbKO Ula208 PeuleHusl;

ONUCHIBAMDb B3AUMHOE PACNOLONCEHUE
nPAMBIX U NIOCKOCMEN 8 NPOCMPAHCMEe;

Gpopmynuposams ceolicmea u NPUHAKU
ueyp;

0oKa3zvl8ams ceomempuiecKkue
VMBepHCOeHUS,

61a0emb CIMaHOapmHoU Kiaccupurayuei
NPOCMPAHCMBEHHBIX (pucyp (nupamuosl,
npusMbl, napaiienenuneoslt);

HAxXo0umov 06vembl U NIOWAoU
NOBEPXHOCMEl 2e0MEeMPUECKUX MeTl C
npumeHerHuem opmyn;

BLIHUCTIAMb PACCMOSHUS U Y2Ilbl 8
npocmpancmee.

B nosceounesnoii sicuznu u npu uzyyenuu
Opyaux npeomemos:

UCNONIb308AMb CEOUCMBA 2E0MEMPULECKUX
Queyp ona pewenus 3a0a4 NPAKMU4ecKo20
Xapaxmepa u 3a0ay u3 opyeux ooracmeii 3HaHuil




TeJI OMUHAKOBOW (POPMBI Pa3TUIHOTO
pasmepa;

COOTHOCHTBH OOBEMBI COCYAOB
OJIMHAKOBOM (POPMBI Pa3IUIHOTO
pasmepa;

OLIEHUBATh ()OPMY MPABUILHOTO
MHOTOTPaHHHUKA MOCTIE CIIUJIOB, CPE30B
U T.10. (ONpeAensTh KOJTUIECTBO
BEPLINH, pedep U rpaHeil MOIyIeHHBIX
MHOTOTPaHHHUKOB)

Bexmoput — OnepupoBats Ha 6a30BOM - Onepuposamsv nOHAMUAMU 0eKaAPMOBbl
u YPOBHE MOHSTUEM JIEKAPTOBEI KOOpOUHAamvl 8 NPOCMPAHCIEe, 6EKMOP,
KoopOunamsl | KOOPJHMHATHI B IPOCTPAHCTRBE; MOOYIb 6eKMOPA, PABEHCIBO BEKIMOPO8,
6 - HAXOIUTh KOOPAUHATHI BEPIIUH | KOOPOUHAMbL 6EKMOPA, Y2071 MEXNCOY
npocmpancme | xy6a v IpSMOYTOIHHOTO BEKMOPAMU, CKATAPHOE Npou3gedeHue
e napajJieenune1a BEKMOPO8, KOINUHEAPHbBLE 6EKMODbL;
- HAxXo0ums paccmosHue mexcoy 08yms
MOYKAMU, CYMMY 8eKMOPOS U NPOU3EeOeHUe
BEKMOPA HA YUCTO, Y20 MeNCOY BEKMOPAMU,
CcKAnApHOe npou3eedenue, packiaovleams
BEKMOP NO 08YM HEKOLIUHEAPHBIM 8EKIMOPAM,
- 3a0a8ams NIOCKOCMb YPAGHEHUEM 8
0exapmosoll cucmeme KOOpOUHam,
- peuwiams npocmetiwiue 3a0a4u
88edenueM 8eKIopHo2o basuca
Hcmopus - OnuceIBaTh OTACIBHBIC - Ilpeocmasnsamo 6x1ao
MamemamuKy | BBITAIONINECS PE3YIbTaThl, TONyUCHHBIE 8bI0AIOWUXC MAMEMAMUKOS 8 PA3BUMIUE
B XOJIe Pa3BUTHUSI MATEMAaTUKHU KaK MaAmeMamuKy U UHbIX HAYYHbIX obnacmel;
HayKH, - HOHUMAMb POTIb MAMEMAMUKY 8
- 3HATh IPUMEPHI passumuu Poccuu
MaTEeMaTHYECKUX OTKPBITUN U UX
aBTOPOB B CBSI3U C OTCUECTBCHHOH H
BCEMUPHOUN UCTOPUEN;
- [MOHMMATh POJIb MATEMATHKH B
pa3Butun Poccun
Memoowt - [IpuMeHATh U3BECTHBIE METOBI —  Hcnonvzosamsv ochosHble Memoovl
MamemamuKu dokazamenbcmed, nPo8oOUmMs 00KA3AMENbCMEO

TIPH PEIIEHUH CTaHAAPTHBIX
MaTeMaTHYEeCKUX 3aJ1ad;

- 3aMevaTh U XapaKTepru30BaTh
MaTeMaTUYECKUe 3aKOHOMEPHOCTH B
OKpYKarlolllel IeMCTBUTEIbHOCTH;

- MIPUBOIUTH TIPUMEPHI
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B
MPUPOJIE, B TOM YHCIIe
XapaKTEePHU3YIOMINX KPacoTy U
COBEPIIICHCTBO OKPYKAIOIIET0 MUPA U
MIPOM3BEICHUI HUCKYCCTBA

U BLINOJIHAMb ONPOBEPIICEHUE;

—  NpUMEHAMb OCHOBGHbIE MEemOoObl
PeeHUss MAmeMamuyeckKux 3a0ay;

—  Ha 0CHOBe MAMEMAMU4eCcKux
3aKoHOMepHOCmel 8 Npupooe
Xapakmepuzoeams Kpacomy u CO8epUIeHCMEO
OKPYIHCAIOUIe20 MUpa u npou3ge0eHutl
uckyccmea,

—  npuMeHsmb npocmeniue nPoSPaMmHble
cpedcmea u dNeKmpOHHO-KOMMYHUKAYUOHHbLE
cucmemul NPU peuerun MamemMamudeckux
3a0ay

2. CopeprxkaHue yueOHOTo MpeaMeTa

Ilenn ocBoeHMsI MPOTrpamMMmBbl

0a30BOr0 ypoBHS —

obecrieueHre BO3MOXXHOCTH

HCIIOJIF30BaHUSI MaTeMaTHUYCCKUX 3HAHUM H YMGHI/Iﬁ B HOBCG}IHGBHOI\/'I KHM3HHU U BO3MOXHOCTH
YCIICHIHOTO IMPOAOJIKCHUS O6p8.30BaHI/I$I o CIICHUAJIBHOCTAM, HC CBA3AHHBIM C HPHUKIIAJHBIM




UCTIOJIb30BAHUEM MAaTEMAaTUKUA. BHYTPH 3TOr0 ypOBHSI BBIACSIOTCS JIBE PA3JIUUHbIC TPOrPAMMBbI:
KOMReHcupyrowas 6a308as i OCHO8HAs1 OA308a3L.

KommneHncupyroias 0a3oBasi mporpaMMa COACPKUT PACHIMPCHHBIA OJIOK MOBTOPCHHS U
npeHa3HaueHa ISl TeX, KTO MO Pa3IMYHbIM MPHYMHAM ITOCJIE OKOHYAHHS OCHOBHOM IIKOJIBI HE
UMEET JIOCTATOYHON MOJArOTOBKHM JJISl YCIICIIHOTO OCBOCHHS pa3JeiioB aireOpbl W Havasl
MaTeMaTHYECKOTO aHajn3a, TeOMETPHUU, CTATUCTHUKU U TEOPHH BEPOSITHOCTEH MO MpOorpaMme
cpenHei (MmoHoM) 001eo0pa3oBaTeIbHON MIKOJEIL.

[Iporpamma mo maTeMaTuke Ha 0a30BOM YpOBHE MpeIHA3HAYCHA IS OOYYarOIIUXCs
CpeIHEH IIKOJIbI, HE WCIBITHIBABIINX CEPhE3HBIX 3aTPYAHCHUI Ha NPEABIAYIIECIO YPOBHS
00yJeHUsI.

OOyuaromuecs, OCYIIECTBISIONMIAE OOy4eHHEe Ha 0a30BOM YpPOBHE, JIOJDKHBI OCBOUTH
o0IIHMe MaTeMaTHYeCKue YMEHHsI, HEOOXOJMMBIC ISl )KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE
C TEM OHH TOJIY4al0T BO3MOXKHOCTh U3YUUTh MPEAMET TIy0sKe, C TeM YTOObI B JalIbHEHIIIEM TPU
HEOOXOIMMOCTH M3y4aTh MaTEMAaTHKY JIJIsl MPO(EeCCHOHATBHOTO IPHUMEHEHHS.

[Ipy w3ydeHMH MaTEMAaTUKH Ha YIIIYOJCHHOM YpPOHE MPEIbSBISAIOTCA TpeOOBaHUS,
COOTBETCTBYIOIIIEC HAMPABICHUIO «MaTeMaTHKa s MPO(ECCHOHAIBLHOU NESTSIbHOCTH;
BMECTE C TEM BBIMMYCKHHUK IOJy4aeT BO3MOXKHOCTh M3YYHUTh MaTeMaTHKy Ha ropasio Ooiee
BBICOKOM YpPOBHE, 4YTO co37acT (QYHIAMEHT I JalbHEUIIEr0 CEPhEe3HOT0 H3Y4CHUSs
MaTeMaTHKH B By3e.

[TpumMepHBbIE TpOrpaMMbl COACPHKAT CPABHUTEIBLHO HOBBIA JIJISI POCCHUUCKOW IIKOJIBI
paszzaen «BeposTHOCTh U cTaTHCTHKaAY. K 3TOMY pasjienny OTHOCATCS TaKKe CBEICHHS M3 JIOTHKH,
KOMOWHATOPUKH W TEOpUU TpadoB, 3HAYUTEIHLHO BapbHPYIOUIMECS B 3aBHUCUMOCTH OT THIIA
IPOTPaMMBI.

Bo Bcex mpuMepHBIX TporpaMmax OOJIBIIOE BHHMAaHUE YIEISICTCS MPAKTHUKO-
OPUCHTHUPOBAHHBIM 3a1a4aM. O/iHA U3 OCHOBHBIX IIJICH, KOTOPYIO pa3pabOTUNKU CTABUIIH MTEPET
co0OM, — co3maTh MPHUMEPHBIC MPOTPAMMBI, TJI€ €CTh MECTO NMPHUMEHEHHI) MaTeMAaTHYEeCKUX
3HAHUM B KU3HU.

[lpy  w3yyeHWH  MaTeMaTHUKH  OOJBIIOE  BHHUMAHHE  YICNSACTCS  Pa3BUTHIO
KOMMYHHKATHBHBIX ~ yMeHHH  ((popMyaupoBaTh, apryMEHTHpOBaTh M  KPHUTHUKOBATh),
(OpPMHUPOBAHUIO OCHOB JIOTMYECKOT'O MBIIIJICHUS B YaCTH NMPOBEPKH UCTUHHOCTH U JIOXKHOCTH
YTBEP)KJICHHM, TOCTPOCHUS TMPHUMEPOB M  KOHTPIPUMEPOB, IEMOYEK  YTBEPIKICHHIA,
(GOpMYITMPOBKH OTPHUIIAHHI, a TAK)KE HEOOXOJUMBIX M JIOCTATOYHBIX YCIIOBHiA. B 3aBHcHMoOCTH
OT YpOBHS TPOTPaMMbI OOJIbIIIC WJIM MEHBIIIE BHUMAaHHS YACISICTCS YMCHHIO paboTaTh I10
QITOPUTMY, METO/IaM TIOMCKa aJITOPUTMA U OINPEIEIICHUIO TPAHUI] IPUMEHUMOCTH aJITOPUTMOB.
TpeboBanusi, chopmynupoBaHHble B pazfiene «l'eoMeTpusi», B OOJIbIIEH CTENEHU OTHOCATCA K
Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEJICTABICHUIH U Ipa)UIeCKUX METOJOB, YeM K (OpMaIbHOMY
OIMHCAHUIO CTEPEOMETPUUYECKHX (haKTOB.

Ba3oBblii ypoBeHb

Komnencupymomas 6a3oBasi nporpamMmma

Aure0dpa 1 Ha4YaJIa MATEMATHYECKOI0 aHAJIN3a

HatypanbHble uncia, 3anuch, pa3psaHble claraeMmble, apupmernieckue nenctaus. Yucna
U JIecsiTUYHAs cucTteMa cuucienus. HaTypanbHble uncina, 1eIMMOCTh, TPU3HAKU JEIMMOCTH Ha
2,3,4,5,9, 10. Paznoxenne uncina Ha MHOkuUTenu. OcraTku. Pemenune apudmMernuecknx 3aaad
MIPAKTUYECKOTO CONCPIKAHUS.

[lenbie yncna. Moaysip 4nciia U €ro CBOMCTBA.

Yactu u nomu. Jpobu u neiictBus ¢ apobsmu. OkpyrieHue, npubmmkeHue. Pemenue
MPAKTUYECKUX 3371a4 HA IPUKUAKY U OIIEHKY.

[IpouenTsl. Penienue 3a1au mpakTUUECKOro COAEPKaHUSI HA YaCTU U NMPOLeHThl. CTeneHb
C HATypaJbHBIM H IENbIM TToKa3aTesneM. CBoiicTBa cteneHed. CTaHIapTHBINA BT YUCIIA.

AnreOpanueckre BbIpaxeHHs. 3HaUeHHEe areOpandeckoro BEIpaKEHUSI.



KBangparubiii kopenb. M3o00pakeHue umncina Ha 4YHCIOBOM mpsiMoil. IlpubmmkeHHOe
3HaYeHHE UPPALMOHAIBHBIX YHCET.

Ilonamue mnozounena. Paznoowcenue mnozounena na muodcument, Y paBHEHHE, KOPEHb
ypaBHeHus. JIuHelHbIe, KBaIpaTHbIE YPAaBHEHUS U CUCTEMbI JTMHEHHBIX YpPaBHEHUH.

Pemenne npocTeimumx 3ama4 Ha JBHKEHUE, COBMECTHYIO pa0oTy, MPOIEHTHI. UncioBbIe
HEpPaBEHCTBA M UX CBOWCTBA. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM U MX CUCTEMBI.
Uucnossie mpoMexxyTku. OObeTMHEHUE U TTEPECCUCHUE IPOMEKYTKOB.

3aBUCUMOCTD BEJIMYMH, (YHKIUS, apTYMEHT U 3HaUY€HUE, OCHOBHBIE CBOMCTBA (DYHKLIUM.
['padux Gpynkuuu. Jluneitnas Gpyaxmus. Ee rpaduk. YrinoBoit KoappuuueHT npsiMon.

Keaopamuunasa ¢ynxyusa. I'pagux u ceoticmea keadpamuurou @yuKkyuu. epaghux

Gdynxyuu Y = \/; . I'pagux ¢pynkyuu y = K :
X

Hynu ¢yHKum, npoMexyTKu 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH (BO3pacTaHHUE WIIH
yObIBaHHWE) Ha YHCIOBOM TNpOoMexyTke. Hambomblnee M HauMeHbIee 3HAUYCHHE (QYHKIUH.
[lepuoanueckue GyHKIUN U HAUMEHBIIUI IEPUO/I.

I'pagycnas mepa yrna. TpuroHomeTrpuyeckass OKpYyKHOCTb. OmpezelieHue CcuHyca,
KOCHMHYCa, TaHTeHCa MPOU3BOIBHOrO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
3HaueHus TpuroHomeTpudecknx Gynknui as yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'pagdhuxu mpueconomempuuecxkux gpynxkyuii 'y =C0SX, Yy = sin X, y =tgx.

Pemenne IIPOCTEUIINX TPUTOHOMETPUYECKUX YpaBHEHUI c IIOMOIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH.

llonamue cmenenu c Oelicmeumenvuvim nokasamenem. llpocrelinine noka3aTeslbHbIE
ypaBHEHUA U HepaBeHcTBa. [lokazaTenbHas QyHKIUA U ee rpaduxk.

Jlorapudm dwuciaa, OCHOBHBIC CcBOWcTBa Jjorapudma. JlecaTudyablidi  jorapudm.
[Tpocreiimue norapudmuueckue ypaBHeHUS W HepaBeHCTBA. Jlorapupmudeckas GyHKIUS U ee
rpaduk.

[Tonstue crenenHoi ¢pyukuuu u ee rpaduk. [Ipocreiinme nppamoHanasHble ypaBHEHUS.

KacarenpHast x rpaduky ¢yHknww. [loHsTHE NpOM3BOMHOW (GYHKIMH B TOYKE Kak
TaHTeHC YIJla HAaKJIOHA KacaTeiabHOW. ['eomerpuueckuii M (U3MUECKH CMBICT MPOU3BOTHOM.
IIpou3s00Hble MHO20UIEHO8.

Touku 3kcTpemyMa (MakcUMyMa U MUHUMYMa). Mccrnedosanue snemeHmapHulx (yHKyuil
HAa MOYKU IKCMPeMyMa ¢ HOMOWbI0 npou3zeoonol. Haenaonas unmepnpemayusi.

Ionuamue nepsoobpasznoi @ynxyuu. Duzuueckuii cmvlci nepsoobpasmou. Ilowsmue 06
uHmezpae Kax naowaou noo spapuxom GyHkyuu.

I'eomerpus

@urypsl Ha MIIOCKOCTU U B MpocTpaHcTBe. JinHa u momans. [lepumerpsl u miomanm
buryp.

[TapamienpHOCTh ¥ NEPNEHAUKYISIPHOCTD IPSIMBIX U IIJIOCKOCTEM.

TpeyronbHuKH. Buner TPEYrOJIbHUKOB: OCTPOYTOJIbHBIE, TYNOYTOJIBHBIE,
npsimoyrosbHble. Kater npotus yria B 30 rpagycoB. BHemHuit yron TpeyroibHHUKa.

buccekrpuca, MequaHa U BbICOTA TPEYTOJIbHUKA. PaBEHCTBO TPEYrOJIbHUKOB.

Pemenue 3anay Ha kieT4aroit Oymare.

PaBHOOeIpeHHBII  TpEyrojbHMK,  PABHOCTOPOHHMH  TpeyrosbHuk.  CBoiicTBa
PaBHOOEAPEHHOTO TPEYTOJIbHUKA.

CooTHomIEHNsT MEXIy CTOPOHAMH M YIJaMd B IPSAMOYIOJbHOM TPEYIOJbHUKE.
Tpuronomerpuueckue GyHKIMU YTIOB B MPSAMOYTroibHOM TpeyroibHuke. Teopema [ludaropa.
IIpuMeHeHne TeopeM CUHYCOB U KOCUHYCOB.

UYeTbIpexyroJbHUKU: TTApauIeIorpaMM, poMO, IPSIMOYTOJIBHUK, KBaJpaT, Tpareuus U ux
cBoiicTBa. CpeaHsis IMHUSA TPEYTOJIbHUKA U TPAMELUH.

Buvinyknvle u  ueswvinyknvie ¢ueypul. Ilepumerp MHoroyronbHHKa. [IpaBUibHBIM
MHOTOYTOJIbHUK.



VYTIIbl Ha IVIOCKOCTH U B IPOCTPAHCTBE. BepTUKaIbHBIE U CMEXHBIE YTJIbI.

CyMMa BHYTPEHHUX YIJIOB TPEYTOJIBHUKA U YETHIPEXYTOJbHUKA.

CooTHo1IeHNs B KBaJIpaTe U paBHOCTOPOHHEM TPEYTOJIbHUKE.

JlnaroHanu MHOTOYTOJIbHUKA.

[TonoOHbIE TPEYTOJBHUKH B IPOCTEHIINX CIIydasiX.

dopmyIIbl IUIOHIAIA TPSIMOYTOJIbHUKA, TPEYTOJIbHUKA, pOMOa, Tparenuu.

OxpyxHocTb U Kpyr. Paguyc u auamerp. [yinHa OKpy>KHOCTH U IUIOIIAAbL Kpyra. Yucio
7. BrnucaHHbld yroi, B 4YacTHOCTH Yroj, onuparomuica Ha auamerp. KacarenpHas k
OKPY’KHOCTH U €€ CBOUCTBO.

Ky6. CootHomienus B ky0e.

Terpasap, NpaBUIBHBINA TETPAIP.

[IpaBunpHas nupamua u npusMa. [Ipsmas npusma.

H3z0bpadicenue HeKomopvix MHO202PAHHUKOG HA NJIOCKOCHU.

[IpsimoyronbHbI mapamwienenunen. 7Teopema [lughacopa 6 npocmpancmee.

3amaun Ha BBIUMCIIEHUE PACCTOSIHUN B TIPOCTPAHCTBE ¢ MOMOIIBIO TeopeMsl [Iugaropa.

Paszeepmra npamoyzonvrozo napannenrenuneoa.

Konyc, munmunnp, map u chepa.

Ipoexyuu ¢ueyp ma nnockocme. H3zobpascenue yununopa, KoHyca u cgepvl Ha
NJIOCKOCMU.

Ilonamue 06 obvemax men. Vcnmonb3oBaHue A pEIICHUs 3alad Ha HaXOXKJECHUE
TreOMETPUYECKUX BETHUUH (popMyI1 00beMa MPU3MBIL, IIHJIMHAPA, TUPAMU/IbI, KOHYCa, [Iapa.

Ilonamue o nodobuu ma niockocmu u 8 npocmparvcmee. OTHOUICHHE IUIOIIANCH U
00BEeMOB TIOAOOHBIX QUTYP.

BeposiTHOCTBH M cTaTucTHKA. JIOTHKA 1 KOMOMHATOPHKA

Jloruka. BepHble u HeBepHble yTBepxaeHus. Cneacreue. Konmpnpumep.

Mmnoocecmso. Ilepebop BapruaHTOB.

Ta6nuupl. CTonbuyaTbie U KPYroBble AUArpaMMBbl.

UYucnossle Habopbl. CpenHee apupMeTHUECKOe, MeuaHa, Haubosbllee U HauMEHbLIee
3Ha4YeHUus. [Ipumepvl USMEHUUBLIX GENUYUH.

Yacrota u BeposTHOCTH coObITHs. CiydailiHbli BbIOOp. Brluncienue BeposTHOCTEH
COOBITHI B OMBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU.

Hezasucumvie cobvimus. Dopmyna cnodiceHus 6eposimnocmeil.

Ipumepwvr cnyuavinwix eenuuun. Pasnomepnoe pacnpedenenue. Ilpumepsbt HopmanoHo2o
pacnpeodenenus 6 npupooe. Ilonsamue o 3axone 6016UUX YUCE].

OcHoBHasi 0a3oBasi nporpaMmma

Aure0dpa u HaYaJIa aHAJIN3a

[ToBrOopenue. Pemenue 3aga4 ¢ UCIIOIB30BAHUEM CBOMCTB YMCEI U CHUCTEM CYHCIICHMS,
JEIUMOCTH, I0JE€H U 4acTeH, MPOLIEHTOB, MOAYJIeH uncel. PeleHne 3a1a4 ¢ UCIOIb30BAHUEM
CBOMCTB CTENEHEH H KOpHEH, MHOTOYJIEHOB, MPeoOpa30oBaHM MHOTOWIEHOB U JPOOHO-
palOHaIbHBIX BBIPAKEHUM.

Pemenne 3amad ¢ HMCNONB30BAHMEM TPALyCHOW Mepbl yria. Monynb 4Yucia U €ro
CBOMCTBA.

Pemenne 3amad Ha JABM)KEHHE M COBMECTHYIO pabOTy € TOMOIIbIO JIMHEHHBIX H
KBaJIpaTHbIX YpPaBHEHHMH M MX cuUCTeM. PemieHue 3amay ¢ MOMOILIBIO YHMCIOBBIX HEPABEHCTB U
CHUCTEM HEpaBEHCTB C OJHOM TIEPEMEHHOM, C TpHUMEHEHUEM H300paKEHUs YHCIOBBIX
IIPOMEIKYTKOB.

Pemenue 3a1a4 ¢ ucnoab30BaHUEM YHCIOBBIX QYHKIMI U uX rpadukos. Mcnonb3zoBanue
CBOWCTB U Irpa)uKOB JTMHEWHBIX U KBAJAPATUYHBIX (YHKLUH, 00paTHON MPONOPIIMOHATIEHOCTH U

byakuun Yy = \/; . 'padmyeckoe penieHne ypaBHEHUI 1 HEPABEHCTB.



TpuroHomeTpuieckass OKpYKHOCTb, paduannas mepa yeaa. CHHYC, KOCUHYC, TaHTCHC,
KomaHzenc TMPOU3BOJIBHOTO yriia. OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIAECTBO M CJCACTBHUS M3
Hero. 3HaveHus: TpuroHoMerpudeckux (ynxiuid s yrinos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

, E, E,E, z pan). @opmynbl CLONCEHUS MPULOHOMEMPUUecKUx QyuKyuil, Gopmyav
6 4 3 2
npugedeHus, Gopmynvl 080UHO20 apeyMeHmd. .

Hynu ¢yHKOMM, TPOMEXKYTKM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HambGonbpmiee u
HauMeHblIee 3HaueHue pynkuuu. [lepuoanueckue GyHkiuu. YeTHOCTh M HEUETHOCTH (DYHKITUH.
Cnoorcnvie pynkyuu.

Tpuronomerpuueckue (QyHKIUH Y =COSX,y=SINX,y=10Xx. @yuxyus Yy =Ctgx.
CgoiicTBa U rpaMKH TPUTOHOMETPUUECKHUX (DYHKITHIA.

ApKKOCHHYC, apKCHHYC, apKTaHIeHC uucna. Apkkomancenc uucna. llpocreiimme
TPUTOHOMETPHUUECKUE ypaBHEHUS. PellleHrne TpUroHoMeTpu4eckux ypaBHEHUH.

Obpamnvie mpuconomempuueckue @QYHKyuu, ux ceoicmea u zpaguxu. Pewenue
npocmenuuux mpueoHOMempu4eckux HepaseHcms.

Crenenp ¢ JeMCTBUTENbHBIM IIOKa3aTeleM, CBoWcTBa cremneHu. llpocreiimue
MoKa3aTelbHbIC YpaBHEHHS U HepaBeHCTBa. [lokazarenbHas GyHKIHS U ee CBOMCTBA U TpaduK.

Jlorapu¢m uymcna, cBoiictBa Jorapudpma. Jlecatuuneni sorapudm.  Yucno e
HamypanvHuoii nozapugm. [TpeobpazoBanue Jorapu(MUIECKUX BBIPKCHHIA.
Jlorapudmuueckne ypaBHeHUs U HepaBeHCTBa. Jlorapudmmueckas QyHKIUMS ¥ €€ CBOWCTBA U
rpaduk.

Crenennast GpyHKIHUS U €€ CBOMCTBA U Tpaduk. MpparmoHanbHbIe ypaBHEHHUS.

Memoo unmepsanos 0is peuieHus HepageHCcma.

Ilpeobpazosanus epaghuros hynxyuii: cogue 80016 KOOPOUHAMHBIX OCell, PACHSIICEeHUE U
colcamue, ompasjicenue OMmHOCUMENIbHO KOOPOUHamHulx ocel. I paguueckue memoosl peuieHus:
ypasHenuii u nepasencms. Pewenue ypaenenuii u nepagencma, cooeporcauyux nepemenHyio noo
3HAKOM MOOYJIAL.

Cucmembl NOKA3aMeENbHBIX, 102APUPMULECKUX U UPPAYUOHATbHBIX YpasHeHuu. Cucmembl
NOKA3AMENbHbIX, 102APUPMULECKUX HePABEHCNS.

Bszaumno oopamuvie pynxyuu. I paguxu e3aummno obpammuvix QyHKkyui.

Vpaenenus, cucmemol ypagnenuii ¢ napamempom.

[IponsBonnas Gpynkuuu B Touke. KacarenpHas k rpaduxy ¢pyHkiuu. I'eomerpudeckuii u
¢usnueckuit cmbicn  mpou3BoaHOW. IlpowsBomHble snemMeHTapHbIX GyHKUMN. [lpasuna
oughghepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuii u puzuueckuii CMulcIl.

[Tonatue o HempepbIBHBIX (QyHKIUAX. ToukM 3KCTpeMyma (MakCUMyMmMa U MHUHHMYyMa).
UccnenoBanue aneMeHTapHBIX (YHKIMA HAa TOYKH DKCTpEMyMa, HauOoOJbIIee W HauMEHbIee
3HaYeHHE C T[IOMOINBI0 MPOU3BOAHON. [locmpoenue cpaghuxkoe Gyukyuii ¢ nomowwio
npou3eo0nsix. Ilpumenenue npousso0Hol npu peuteHuu 3a0ay.

IlepBooOpasnas. Ilepeoobpasmvie snemenmapnvix @ynxkyui. Ilnowads kpugonunenHou
mpaneyuu. Qopmyna Hotomona-Jletionuya. Onpedenennviii unmeepan. Beiuucienue niowaoei
NIOCKUX (hucyp u 06vemos mej 8paujetuusi ¢ NOMOUbIO UHMe2pad.

I'eomerpus

[ToBTOpenue. Pemenne 3a1au ¢ npuMeHEHUEM CBOMCTB (pUTyp Ha IJIOCKOCTH. 3a/1a4u Ha
JI0OKa3aTelIbCTBO M IIOCTPOCHHE KOHTpIpuMepoB. lcmonp3oBanue B 3ajadyax IMPOCTEUIIMX
JOTUYECKUX mpaBui. PemeHwe 3amad ¢ HCHOJIB30BAHMEM TEOPEM O TPEYTOJIBHHKAX,
COOTHOILIEHUH B MPSIMOYTOJIBHBIX TPEYroJdbHHUKAX, (JaKTOB, CBI3aHHBIX C UETHIPEXYTOJIbHUKAMH.
Pemenne 3amau ¢ ucnonp3oBaHueM (PaKTOB, CBS3aHHBIX C OKPY)KHOCTSIMHU. Pemenue 3amau Ha
U3MEPEHUs] Ha IUIOCKOCTH, BBIYMCIEHHE MIMH M Iulomanei. Pewenue 3adau ¢ nomowsio
8EKMOPO8 U KOOPOUHAM.



Harnsonas crepeomerpusi. durypel U ux wuzoOpaxeHus (KyO, mupamuaa, MpU3Ma).
Ocnognbie nonssmus cmepeomempuu u ux ceoticmsea. Ceuenust kyda u Terpaspa.

Touka, mpsiMast U MJIOCKOCTh B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHUU U CIIEJCTBHUS U3
HuX. B3aumHOe pacmonoxeHue NpsSMbIX W IUIOCKOCTeH B mpocTpaHcTBe. llapamienbHocTh
OpPSAMBIX U IJIOCKOCTEH B pocTpaHcTBe. M300paskeHne MpoCcTeHIINX IPOCTPAHCTBEHHBIX (GUTYD
HAa TJIOCKOCTH.

Paccrosaust Mexy (purypamu B IpOCTPAHCTBE.

Vel B npoctpaHcTse. [lepneHIuKyIsIpHOCTb MPSAMBIX U IIOCKOCTEH.

[Mpoekumst Qurypsl Ha IUIOCKOCTh. [IpU3HAKM TMEPHCHIUKYISPHOCTH TMPSMBIX H
IUIOCKOCTEH B mpocTpaHcTBe. Teopema 0 Tpex HepreHIuKyaspax.

Mmuororpanauku. Ilapamnenenumnen. CBoOHCTBa NPSAMOYTOJBHOTO Mapajulelenunesa.
Teopema Iludaropa B mpocrpanctBe. llpusma u mnupamupa. llpaBunpHas nupamuaa u
npaBWiIbHas npu3Ma. [IpssMas mupamuga. DIeMeHThI IPU3MBI U THPAMHUIBL.

Tena BpameHusi: UWIMHIP, KOHyC, chepa u map. OCHOBHBIE CBOICTBA MNPSMOTO
KPYroBOTO LMJIMHJPA, IPSIMOTO KPYroBOro KoHyca. M300pakeHue Ten BpamieHus Ha TNIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KoHyce, ceueHusi KOHyca (napanieibHoe OCHOBAHUID U
npoxoosuee uepe3 BepUlUHy), CedeHusi YUIUHOpa (napaiieivHo U NepneHOUK)IsAPHO OCU),
ceuenus wapa. Pazeepmra yununopa u konyca.

Ilpocmetiwue KoMOUHAYUU MHO20SDAHHUKOS U Mel 8pawjeHus medxcoy coOolu.
Brruncnenue 31eMeHTOB IPOCTPaHCTBEHHBIX Guryp (pedpa, TuaroHaiu, yribl).

[Inomane MOBEPXHOCTH MNPABWIBHOW IHMPAaMUIBI W IpsAMOM npusMbl. Ilnomans
MOBEPXHOCTH NPSIMOTO KPYTrOBOT'O IIUJIMHJIPA, IPSIMOTO KPYrOBOTO KOHYCA U 1Iapa.

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

Ilooo6Hble mena 6 npocmpancmae. COOTHOIICHHS] MEXKIY IUIOMIA/IIMUA MTOBEPXHOCTEH U
00beMaMu TIOAOOHBIX Tell.

Heuoicenus 8 npocmpancmee: NaApalielbHulll NEPeHOC, YEHMPATbHAs CUMMempUs.,
cummempusi omHocumenvHo niockocmu, nosopom. Ceoticmea oOsudicenuil. Illpumenenue
O0BUDICEHULL NPU PeleHUl 3a0ai.

Bekropel 1 koopauHaThl B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
YHCIIO0, Yroll Mexay BekTopaMu. KolimHeapHble W KOMIUIaHapHbIe BEKTOpbl. CkanspHoe
npouszeedeHue 6ekmopos. Teopema o0 pasnodxceHuu 6eKmopa no mpem HeKOMNIAHAPHBIM
sexkmopam. CranapHoe npoussedenue 6eKmopog 6 xoopounamax. IlpumeHnenue sexmopog npu
peuieHul 3a0a4 Ha HAX0HCOeHUue pacCmosHUl, OJIUH, NAOWAoel U 00bEMOS.

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

BepositTHoCcTh M cTaTHcTHKA. PagoTa ¢ TaHHBIMU

[ToBTOpenue. Pemienue 3amau Ha TaOnuuHOEe M Tpaduyeckoe MPEeACTaBICHUE JAHHBIX.
Hcnonp30BaHue CBOWCTB M XapaKTCPUCTHUK YHCIOBBIX HAOOPOB: CPENHUX, HAHUOOJBIIETO U
HAaUMEHBIIIETO 3HAYEHUA, pa3Maxa, oucnepcuu. Pewenue 3adau na onpedenenue uacmomsl u
geposmuocmu  coovimuil. Bvluucienue eeposmuocmei 8 ONbIMAX ¢ PABHOBO3MONCHBIMU
anemenmapHeiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem xombounamopuku. Pewenue 3a0au
Ha BbIYUCIEHUE BEPOSIMHOCMEL HEe3ABUCUMBIX COObIMULL, NpUMEHEeHUe QOPMYTIbL CIONHCEHUs
sepoamuocmei. Pewenue 3a0au ¢ npumeneHuem ouazpamm Jinepa, depesa 6eposmHocmell,
dopmynvr bepuynnu.

Vcnosnas eeposmuocme. Ilpasuno ymuoowcenusi eepoamuocmei. Popmyna noaHou
8EPOSIMHOCTIL.

Huckpemnvie cnyuatinvie eeauuyunvl u pacnpedenenus. Hezasucumvle cuyuaiinvie
senuyunsl. Pacnpedenenue cymmol u npou3ge0enuss He3a8UCUMbBIX CYVYAUHBIX 6ETUYUUH.

Mamemamuueckoe oorcudanue u Oucnepcust CiyyanHou eearuuunvl. Mamemamuueckoe
oJcuOaHue U OUCnepcus CyMmbvl CIYYauHbIX eenuduH. [ eomempuueckoe pacnpedeieHue.
bunomuanvnoe pacnpedenenue u e2o cgoticmaa.



Henpepuvignuvie cayuaiinvie eenuuunvl. [lowamue o niomHocmu  8eposmMHOCHIU.
Pasnomepnoe pacnpeoenenue.

Ilokazamenvroe pacnpedenenue, e2o napamempbl.

llonamue o Hopmanvnom pacnpedenenuu. llapamempvl HOPpMANLHO20 pacnpedeseHus.
Ilpumepol cryuatinblx 6eauyun, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NOSPeuHOCmb usmMepeHul,
PpOocCm uenosexa).

Hepagencmeo Yebviwesa. Teopema bepnynnu. 3axon Oonvuuux uucen. Bulibopounwiii
Memo0 uzmepenus eepoamuocmeti. Ponv 3axkona bonvuiux yucen 8 Hayke, npupooe u obujecmse.

Kosapuayus 0eyx cnyuaiinvix eeauuyun. Ilonamue o krodgguyuenme Kopperayuu.
Cosmecmuvie HaOI0OO0eHUs 08X CYYAUHBIX eIUdUH. Bvibopounbiil koaghguyuenm xoppenayuu.

Yriay0JjeHHblii YpOBEHb

Anredpa u HaYaJIa aHAJIU3A

[ToBTrOpenue. Pemenue 3aga4 ¢ MCMONB30BAHUEM CBOMCTB YMCET U CHCTEM CUYHUCIICHHS,
JIETMMOCTH, J0JIEW U 4YacTel, IPOLIEHTOB, MOAYJEN yncel. Pemenue 3aad ¢ UCIOIb30BaHUEM
CBOMCTB CTENEHEH H KOpHEH, MHOTOYJICHOB, IPeoOpa30oBaHM MHOTOWICHOB W JPOOHO-
palMoOHAIBHBIX BRIpaKEeHHU. Perienne 3a1a4d ¢ UCMOIb30BaHUEM IPayCHON Mephl yria. Moynb
Yrclia U ero cBoiicTBa. PelieHue 3a1au Ha ABM)KEHHUE U COBMECTHYIO PabOTy, CMECH U CILIaBBI C
MOMOIIIBIO JIMHEWHBIX, KBaJIpaTHBIX U APOOHO-pAllMOHATBHBIX YPABHEHHUH U X cucTeM. Pemenue
3aJ1ad ¢ TIOMOIIBIO YHUCIIOBBIX HEPAaBEHCTB W CHCTEM HEPAaBEHCTB C OJHOM IEPEMEHHOH, ¢
MPUMEHEHUEM H300paKeHHUsSI YHMCIIOBBIX IMPOMEXKYTKOB. PelieHune 3amad ¢ HMCHOJIb30BAaHUEM
yiCcNOBBIX (GYHKIMH M uxX rpadukoB. Vcmonb3oBaHHe CBOWCTB U TpapUKOB JHMHEUHBIX U

KBaJIpaTHUHBIX (PYHKLUN, 0OpaTHOW MPOMOPIHMOHAIBHOCTH U QYyHKIUU Y = \/; . I'padpuueckoe

pellleHre YpaBHEHUMH M HepaBeHCTB. lcnoib3oBaHME oOmnepanuil HajJ MHOXECTBAMH U
BbICKa3bIBaHUSAMU. VCIOIb30BaHNE HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW IEPEMEHHOM,
YUCJIOBBIX IMPOMEXKYTKOB, UX 00beqUHEHUI U nepeceueHuil. [IpumMenenue npu peuieHuu 3aaay
CBOWCTB apH(PMETHUECKON M TEeOMETPUYECKOH MPOrpeccud, CYMMHUpPOBaHHS OECKOHEYHOH
cXoAdLIelcs TeOMETPUUECKON TPOrpeccuu.

MHoxecTBa (YHCIIOBBIC, TEOMETPHUECKUX (Uryp). XapaKTepHCTUYECKOE CBOMCTBO,
3JIEMEHT MHOXXECTBa, IIyCTO€, KOHEUHoe, OecKkOoHeyHoe MHoXkecTBO. CrocoObl 3ajaHus
MHOecTB [loamHOkecTBO. OTHOLIEHUS MPUHAJUIEKHOCTH, BKJIIOUEHHU, paBeHCcTBa. Onepanuun
Haj MHoXxecTBamMu. Kpyrm Oinepa. KoHeuHble M OecKOHEYHbIE, CUYETHbIE M HECUETHBIE
MHO>KECTBA.

VcTuHHBIE M JIOXKHBIE BBICKA3bIBAHMs, ONEpallMM HaJ BBICKAa3bIBAaHUSIMU. Ainecedpa
svickaszvléanuti. CBsi3b BBICKA3bIBAHMM C MHOXKECTBaMHU. KBaHTOpPHI CyIIECTBOBaHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKU. OcHosHble no2uueckue npasuna. PelieHHe JOrMYecKux 3agad C
UCIIOJIb30BaHUEM KPYroB DiJiepa, 0CHOBHbIX 102UYECKUX NPAGUIL.

YmozakmoueHus. OOOCHOBaHMS U J0Ka3aTeNbCTBO B MaTemaruke. TeopeMbl. Bumsl
MaTeMaTHYeCKUX YTBEPXKICHUH. Buowl dokazamenvcms. Mamemamuueckas —uUHOVKYUA.
Ymeeporcoenus: obpammnoe Oannomy, RpPOMUEONONIOdCHOE, 00pamHoe NPOMUBONOLOICHOMY
oannomy. IIpu3HaK 1 CBOMCTBO, HEOOXOAUMBIE U IOCTATOUYHbIE YCIOBHUS.

OcHnosnas meopema apugpmemuxu. Ocmamku u cpaguenus. Aneopumm Eexnuoa.
Kumaiickas meopema 06 ocmamxax. Manas meopema Depma. Q-uyHvle cucmemvl CHUCTEHU.
Dyuxyus Jinepa, YUcio u cymma oenumeneli HamypaibHo20 YUCd.

Pagnannas wmepa yriia, TpPUIOHOMETPUYECKAs OKPY)KHOCTb. TpHUrOHOMETpHUYECKHE
GbyHKIMM yucen U yriaoB. PopMyibl IPUBEAEHUS, CIOKEHUS TPUTOHOMETPUYECKUX (DYHKIUH,
(dopMynbl ABOWHOTO M TOJOBUHHOTO apryMmeHTa. lIpeoOpazoBaHue CyMMBI, DPa3HOCTH B
MIPOU3BEIEHNE TPUTOHOMETPUYECKUX (DYHKIUH, 1 HA000POT.

Hynun ¢yHKuIMM, OPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HanbGombinee u
HauMeHblIee 3HaueHue GyHkuuu. [lepuoanueckue GyHKIMN U HaMMEHBIINH niepuoa. YeTHble U



HeueTHble (QYHKUUU. Dyukyuu «OpobHas yacme yucia» Y= X  u «yenaa uacmov quciay

y=xX
Tpuronomerprueckue (HYHKIIMH YHCIOBOTO aprymeHra Y =COSX, y=sSinX, y=tgx,
y = ctg x . CBoiicTBa u rpaduKu TPUTOHOMETPUYECKHUX (PYHKIUH.

OOpatrHble TPUTOHOMETPHUYECKUE (PYHKIIUH, X TIIaBHBIC 3HAUEHUS, CBOMCTBA U IPpaUKU.
Tpuronomerpuueckue ypaBHeHus. OJIHOpPOJHBIE TPUTOHOMETPHUYECKHE ypaBHeHUs. Perienue
IPOCTEHIINX TPUTOHOMETPUUECKUX HepaBeHCTB. lIpocrelimme cucteMbl TPUTOHOMETPUUECKUX
YpaBHEHUU.

Crenenp C JeMCTBUTENbHBIM IIOKa3aTeleM, CBoWcTBa creneHu. IIpocreitmne
IOKa3aTesbHbIC YpaBHEHMs U HepaBeHcTBa. [lokazaTenbHas QyHKIUS U ee CBOMCTBA U IpaduK.
Yucno € u pyHkuus y =e*.

Jlorapudm, cBoiictBa Jorapupma. JlecATMUHBIE W HATYpaJIbHBIA  JIOTapHQpM.
[IpeoOpa3oBanue  jorapupmMuuecKkux  BelpakeHuil. Jlorapudmuueckue ypaBHEHHS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIMS U ee CBOMCTBA U rpaduk.

Crenennast GpyHKIUS U ee CBOMCTBA U rpaduk. VpparmoHaibHbie ypaBHEHUSI.

[lepBuyHble MpeNCTaBIEHUS O MHOXKECTBE KOMIUIEKCHBIX uucen. [leticmeus ¢
KomnaekcHoimu yuciamu. Komnaexcno conpsoicennvie yucia. Moodyns u apaymenm uucaa.
Tpuconomempuyeckas Gopma KomniekcHozo uucia. Pewenue ypaeHnenuli 6 KOMHIEKCHbIX
YUCIAX.

Meton uHTepBajoOB i pemieHus HepaBeHCTB. [IpeoOpa3oBanus rpadukoB (yHKLHI:
C/IBUT, YMHOXKCHHE Ha YHCIIO, OTPaK€HHE OTHOCHTEIBHO KOOPIMHATHBIX oceil. ['paduueckue
METO/bI pellleH!s] YpaBHEHUI U HepaBeHCTB. PelleHne ypaBHEHUI U HEPaBEHCTB, COAEPIKAIIUX
NEPEMEHHYIO TI0]] 3HAKOM MOJYJIS.

CucTeMbl MOKa3aTeNbHBIX, JIOTapU()MUUECKUX U UPPALMOHAIBHBIX ypaBHEHUH. CUCTEMBI
MOKa3aTeJbHBIX, JIOTAPU(YMUUIECKUX U UPPAIIMOHATILHBIX HEPABEHCTB.

Bzaumno obparusie pynkiun. ['paduku B3auMHO 00paTHBIX (YHKIIMA.

YpaBHEHHs1, CHCTEMBI YPABHEHMI C IIAPAMETPOM.

@opmyna bunoma Hviomomna. Pewenue ypasnenuii cmenenu eviuie 2 CHneyuaibHbix
6uoos. Teopema Buema, meopema be3y. IIpusooumvie u nenpugooumvle muo2ouienvl. OcCHosHas
meopema  ancedopvl. Cummempuueckue MHO20uNenvl. Llenouucnennvie u  yenosnaumvie
MHO20UJIEHDL.

Huoghanmoswi ypasuenus. [{ennuvie opoou. Teopema Pepma o cymme K6aopamos.

Cymmbl u psiovl, Memoovl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaUACEHUY OCUCMBUMENLHBIX YUCEN PAYUOHATLHBIMU.

Mnooicecmsa Ha KOOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Bynsxosckoeo, nepagencmeo Hencena, nepasencmea o cpeoHusx.

[lonstue mpenena @yHkuuu B Touke. llomsamue npedena pyukyuu 6 OECKOHEYHOCmU.
Acumnmomul epagpuxa pynkyuu. CpasHenue 0OeCKOHEYHO MANbIX U OECKOHEYHO OONbUIUX.
HenpepsiBHOCTh PyHKIIMU. C8oticmea nenpepwienvix @yuxkyuil. Teopema Betiepwmpacca.

Huddepenuupyemocts ¢Gynkuuu. [IpoumsBoanas ¢yHkuumum B Touke. KacatenmbHas k
rpadpuxky @yHkuuu. I'eomerpuueckuil M (U3NYECKUH CMBICT MPOU3BOIHON. [Ipumenenue
npouseoonou 6  ¢usuxe.  IlpousBogHble  3neMeHTapHbIX  ¢yHkuumid.  IlpaBuia
nuddepeHIpoBaHms.

Bropas npousBoHasi, ee reoMeTpuUecKuid M PU3MUECKUI CMBICI.

Touku skcTpemyma (MakcuMyma U MUHUMYMa). VMccnenoBanue sneMeHTapHbIX (QYyHKIUN
Ha TOYKM HKCTpEMyMa, HauOousiblllee M HaMMEHbIEee 3HAYEHHE C TOMOIIbIO MPOU3BOJIHOM.
Iocmpoenue epaghuxos ¢hynkyuti ¢ nomowpio npouzeoonvix. Ilpumenenue npouzsooHOU npu
pewenuu 3a0ay. Haxooicoenue skcmpemymos QyHKyull HeCKONbKUX NepeMeHHbIX.

IlepBoobOpasznas. Heomnpenenennsiii  uHTerpan. IlepBooOpasHble  dieMEHTapHBIX
¢bynkumit.  IInomanes  kpuBonuHenHOW — Tpaneuuu. @Dopmyna  Herortona-JleitOnuma.



OnpeneneHHbIl UHTETpa. Boiuucienue niowaoeti niockux ueyp u oo6vemos mei 8paweHust ¢
HOMOWbIO UHMeSPada..
Memoovl pewienus YyHKYUOHATLHBIX YPABHEHUL U HEPABEHCMS.

I'eomerpus

[ToBTOpenue. Pemienue 3agady ¢ HKCMOJIB30BAHHEM CBOMCTB (UIYp Ha IUIOCKOCTH.
Pemenune 3a1a4 Ha 10Ka3aTENBCTBO M MOCTPOCHUE KOHTPIpUMEPOB. [IpuMenenue nmpocreimumx
JOTHYEeCKNX mpaBui. Pemnenwe 3amad ¢ UCHOJNB30BAHUEM TEOPEM O TPEyroJbHHUKAX,
COOTHOILIEHUH B MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX, (DAKTOB, CBSI3AHHBIX C YETHIPEXYTOJIbHUKAMHU.
Pemenne 3amau ¢ ucnosp3oBaHueM (PAKTOB, CBA3AHHBIX C OKPYXKHOCTSAMHU. Pemienue 3amad Ha
U3MEpEHUs] Ha IUIOCKOCTH, BBIYUCICHHS JUIMH W IUlomanei. Pewtenue 3adau ¢ nomMouwbio
8EKMOPO8 U KOOPOUHAM.

Harnsinnas crepeomerpust. [Ipusma, napaienenumnes, mupaMuaa, TETpadap.

OcHOBHbIE TIOHATHUS T€OMETPUU B MPOCTPAHCTBE. AKCHUOMBI CTEPEOMETPUU U CIICACTBUS
u3 HUX. [lonamue 06 akcuomamuieckom memooe.

Teopema Menenaa ona mempasopa. llocTpoeHne ce4eHUid MHOTOIPAaHHUKOB METOJIOM
cienoB. LlenTpanbHoe npoekTHpoBanue. IlocTpoeHne cedeHHWHE MHOTOTPAHHUKOB METOJIOM
MIPOEKITUH.

CkpenuBarouiecs IpsiMble B IPOCTPAHCTBE. YTOJ MEXAY HUMU. Memoovl HaxodcoeHus
PACCMOSHULL MeHCOY CKPEUUBAIOUSUMUCS NPAMBIMU.

Teopembl 0 mapajuIeIBHOCTH TPSMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [lapamnenbHoe
MPOEKTUPOBaHUE U U300pakeHue puryp. I eomempuueckue mecma movex 8 NPOCMpPanHcmae.

[leprieHAUKYIAPHOCTh TPSAMOW W TUIOCKOCTH. OpTOrOHAIBHOE IMPOEKTUPOBAHHE.
Haknonnsle u npoeknuu. Teopema o Tpex neprneHauKyspax.

Buoet  mempasopos. Opmoyenmpuueckuti  mempa’sodp, KAPKACHLIL — mempal’op,
pasnocpanusiii mempasop. llpamoyzonvusiii mempal’op. Meouansl u Oumeduanvl mempas’opa.

Ilocmpaueanue mempasopa 0o napaiienenuneod.

Paccrossnust mexny ¢urypamu B mpocTpancTtBe. OOmMKA MEPHEHIUKYIApP ABYX
CKPEIMBAIOIINXCS MPSIMBIX.

VYrnel B mpoctpaHcTBe. [leprneHauKkynspHble IIOCKOCTH. [l1owadb 0Opmo2oHANbHOU
npoexyuu. Ilepnenouxynsipnoe ceuenue npusmol. IpexepanHvlii U MHO20SPAHMBIN Y20l
Ceoticmea nnockux yenos mHoeoepannoeo yena. Ceoucmea NIOCKUX U O08Y2PAHHLIX Y2l08
mpexepanno2o yana. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPexepanHo20 yeid.

Bunet wMHOTOrpaHHUKOB. Passepmku  mHoeoepanHuka. Kpamuatiwue nymu nHa
NOBEPXHOCMU MHO202PAHHUKA.

Teopema Oiinepa. IlpaBunbHbIE MHOTOTPAaHHUKHU. /J[BOUICIMEEHHOCMb NPABUTLHBIX
MHO202PAHHUKOB.

IIpusma. [Tapamtenenumnen. CpolicTBa  napajuieienuIea. IIpssMOyTOJIBHBIN
napasienenunen. HakmoHHbIE TPU3MBIL.

[Mupamuna. Buasl nupamun. DeMeHTH MpaBWIbHOW mupamuibl. [lupamunasr ¢
paBHOHAKJIOHEHHBIMH PeOpaMu ¥ TPaHsSIMH, UX OCHOBHBIE CBOMCTBA.

[Tnomaau moBepxHOCTEN MHOTOTPAHHUKOB.

Tena BpameHus: nWIMHAD, KOHYC, map u chepa. CeueHnst MUIMHIPA, KOHYCa U IIapa.
[[TapoBoii cerMeHT, mapoBOu CIOM, MAPOBOM CEKTOP (KOHYC).

YceueHHas mUpaMuia M YCEUYSHHBIH KOHYC.

Onemenmsi cpepuueckou ceomempuu. Konuveckue ceuenus.

KacatenpHble TpsiMble W TIOCKOCTH. BrimcaHuble u omucanHble chepsl. Kacarowuecs
cghepovl. Kombunayuu men 8pawjeHus.

Bekropsr u koopauHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA Ha YUCIIO. Y TOI MEXKIY
BekTopamu. CKasipHOE IPOU3BECHUE.

VYpaBHenue miockoctd. DopMmyna paccTOSIHUSI MEXIYy TOYKaMH. YpaBHEHHE c(hephl.
Dopmyna paccmosHus om mouku 00 niockocmu. Cnocobvl 3a0anus NPAMOU YPAGHEHUAMU.



Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWDBIO BEKMOPO8 U MemoOOM
KOOpOuHam. DieMeHmbvl 2eoMempuu Macc.

[Tonsatue oObema. OOBeMBbl MHOrOrpaHHUKOB. OOBEMbI Ten BpauleHUA. AKCUOMbI
obvema. Bvleoo opmyn 06vemos npsamoyeoibHo20 napaiienenuneod, npuzmvl U NUPAMUObL.
Dopmynvl 011 HaxodcoeHus: obvema mempas’opa. Teopemvl 06 OMHOUIEHUAX 00BEMOS.

Ipunosicenuss unmezpana K 6bIYUCTIEHUID 00BbEMOB8 U NOBEPXHOCMEN Mell BPAUeHUsL.
Inowaow cghepuueckoeo nosca. Obwvem waposoeo cros. Ilpumenenue ob6vemos npu peuteHuu
3adau.

[Tnomane chepsi.

Passepmra yununopa u konyca. Ilnomans TOBEPXHOCTH IUJIMHIPA U KOHYCA.

KoMOuHammu MHOTOTpaHHUKOB U TEJ BPAIICHUS.

[Tomo6ue B mpoctpancTBe. OTHOIIEHHE 00BEMOB M TUIOMIA/ICH TOBEPXHOCTEH MOTOOHBIX
buryp.

suoicenus 6 npocmpancmese. napaniebHblil NEPEHOC, CUMMEMPUsL OMHOCUMETLHO NIOCKOCHIU,
YEHMPAbHAsSL CUMMEMPUsL, NOBOPON OMHOCUMETLHO NPSAMOUL.

Ilpeobpazosanue nooobus, comomemus. Pewenue 3a0ay Ha niockocmu ¢
UCNONB308AHUEM CINEPEOMEMPULECKUX MEMOO08.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOPHUs TPadoB 1 KOMONHATOPHKA

[ToBTOopenue. Hcnonp3oBanue TaOAMI] W JAMArpaMM JJig TPEICTABICHUS JaHHBIX.
Pemenue 3a1auy Ha MpuUMEHEHUE OMMCATEIbHBIX XAPAKTEPUCTUK YHMCIOBBIX HAOOPOB: CPEIHUX,
HauOOJIbIIEr0 U HAUMEHBIIETO 3HAUEHUs, pa3Maxa, JAUCIEPCHH U CTAaHAAPTHOTO OTKIOHEHUS.
Brrancienne 49acToT W BEpOSTHOCTEH COOBITHH. BbrumcieHne BepoOsSTHOCTEH B OIBITaX C
PaBHOBO3MOXKHBIMU  JJIEMEHTAapHBIMU  ucxogamu.  Mcmonb3oBaHue  KOMOMHATOPUKH.
Brrauciienne BEpOSTHOCTEW HE3aBUCHUMBIX COOBITHHA. Mcmonbp3oBaHue (HOpMyIbl CIOKECHUS
BEpOATHOCTEMH, Auarpamm Dilniepa, JepeBa BepoaTHOCTeH, hopmynbl beprymnu.

Beposamuocmnoe npocmpancmeo. Axkcuomvl meopuu 6eposimuocmel.

VYcinoBHas BeposATHOCTH. [IpaBuno yMHOxeHUs BeposTHocTe. dopmyna nONHONU
BeposaTHOoCcTH. Dopmyna baiteca.

JluckpeTHble cilydailHble BEIMUYMHBI U pacnpeneneHus. COBMECTHBIE pPACIPECICHHUS.
Pacnpenenenne cyMMsl U IPOU3BEACHUS HE3aBUCUMBIX CIIy4allHBIX BEIMYHMH. MaTeMaTnyeckoe
OKMJAaHWE U AMUCIEPCHs CIy4alHOW BEIWYMHBL. MaTeMaTH4eCKOEe OXUIAHUE U JUCIEPCHUS
CYMMBI CIIy4alHBbIX BEIUYHH.

bunapnas caywyaliHas BenuuMHA, pacnpenencHue bepHymim.  I'eoMmerpuyeckoe
pactpeneiieHne. bHUHOMMaBHOE pacHpelereHue M €ro CBOWCTBa. [ unepeceomempuueckoe
pacnpeodeiieHue u e2o C80LUCMaa.

HenpepbiBHble  chnydaiiHble  BenuuyuHbl.  [[moTHOCTH  BeposTHOCTH.  DyHKUUS
pacnpenenenus. PaBHOMEpHOE paclpeaencHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbl.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpeaenenue. OyHkuus
Jlanmaca. IlapameTrpsl HOpManbHOrO pacnpeneneHus. I[Ipumepbl CiaydallHBIX —BEJIWYMH,
NOJYMHEHHBIX HOPMAJILHOMY 3aKOHY (TIOTPEeLIHOCTh U3MEPEHUM, pOCT uenoBeka). [lenmpanvhas
npeoenvbHas meopema.

Hepagerncmeo Yebvuumesa. Teopema Yeoviuesa u meopema Bepnynnu. 3axon 6onvuiux
yucen. Bvibopounvlii memoo uzmepenus eepoamuocmeti. Ponv 3axona 6onvuux uucen 6 nayke,
npupooe u obwecmae.

KoBapuanmst aByx ciydaiHbIX BenuudH. [loHATHE O KOAY(PUIIMEHTE KOPPENSIHH.
CoBmecTHBIE HAOMIOJGHUS JIBYX CIIy4allHBIX BENWYMH. Bwibopounwiii  koa¢hhuyuenm
Koppenayuu. Jluneunas peepeccus.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepus U ee YpPO8eHb 3HAYUMOCHIU.
IIposepka npocmetiwiux cunomes. IMnupuyecKue pacnpeoesenusl U ux c6sa3b ¢ meopemuyecKumu
pacnpeoenenusamu. Paneosas xoppenayus.



HocmpoeHue coomeemcmaull.

Hnvekmusuvie u CIOPDBEKMUBHblIE COOMBEMCmMeEUsl.

buexyuu. /Jluckpemnas nenpepvienocmo. llpunyun [Jupuxe.

Koouposanue. /[souunas 3anuce.

OcHosHvie nouamus meopuu epaghos. Jlepesvs. [leouunoe Oepeso. Cesa3Hocmo.
Komnonenmur ceaznocmu. Ilymu na epage. Juineposvl u I amunbmonossl nymu.

3. TemaTn4yeckoe NJIAHHPOBAHHE

10 kaace
Ne Coaepxxanue MaTepuajia Bcero
4acoB
1 JleiicTBUTE/IbHBIE YK CJIA 3
2 CreneHHasi pyHKIHSA 8
3 Ioka3arenbHas GpyHKUUS 10
4 Jlorapudmuueckas GpyHKuus 11
5 Bgenenue. 2
6 IMapateTbHOCTHh MPSIMBIX U IIOCKOCTEH 10
7 IMepnenanKyJISIPHOCTH MPSIMBIX H ILIOCKOCTEH 12
8 Tpuronomerpuyeckue GopmyJibl 18
9 TpuronomerpuiecKue ypaBHeHHsI 12
10 Tpuronomerpuyeckue GpyHKIMN 10
11 MHororpaHHUKH 12
12 BekTophl B mpocTpaHcTBe 6
13 IloBTOpEHUe 14
Hroro 140
11 kacc
No Bceero
Tema ypoka
4acoB
IoBTOpeHne 4
IIpou3sBoaHasi  e€ reoMeTPUYECKHI CMBICI 15
IIpumeHeHne NPON3BOAHON K HCCJICIOBAHNI0 QYHKIUH 15
MeToa KOOPAMHAT B NPOCTPAHCTBE 16
Huaunap, KoHyc, map 16
HuTerpan 10
O0bembl TeJ 18
Kom0Ounnaropuka 9
DJ1eMeHThI TEOPHU BEPOSITHOCTH 9
IloBTOpEeHHneE 27
Hroro 140







