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uactax». AL Mopakosuu. [1.B. Cemenor, JL.O. Henunwmesa, T.A. Kopewkosa. T.H. Muwycrtuna, E.E.
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I[MosicuuTenbHas 3anmucKa

Pabouaa nporpamma yuebxoro npenvera «MaremaTnka: anrebpa ¥ Hadana MaTeMAaTHYECKOro
aHanusa, reometpuuy». Pabouas nporpamma no matemMaTHke Ans 11 Kiacca COCTaBIeHa Ha OCHOBE
CIEAYHUIMX HOPMATHBHBIX TOKYMEHTOR!

. Mepnepanbubiii 3akon ot 29.12.2012 Ne 273-®3 (pen. ot 05.05.2014) «O6 obGpazosanuu B
Poceuiickott Demepanmi» (¢ wam. u gon., eetyn. B cuny ¢ 06.05.2014).
2. Pacnopsbkenne IlpaButenscrBa Poccuiickoit ®enepanuu ot 24 mexabps 2013 roma Ne 2506—p
«¥Yreepicnenne KoHlenuny pa3sBuTHA MaTeMaTH4eckoro obpasosanusi B Poccuiicko emepatduy.
3. Ilpukas MunobpHnayku Poceun ot 17.05.2012 Ne 413 «O6 yrBepkIeHUM (enepaibHOro
rocyIapcTBEHHOTO 00pa30BaTeNBHOI0 CTaHaapTa cpenHero obiuero obGpasoBaHusy».
4. Ilpumepnas ocHoBHas o0paszopaTeibHas MporpaMma cpefHero obuiero obpazopadus. OmobpeHa
pewieHien (eaepaabHOre yuedHo-MeTOIHYeCKoro obbeAnHeHus no obiuemMy 06pazoBaHuiO (IPOTOKON
ot 28 mons 2016 r. Ne 2/16-3) /f Peectp [lpumepHrix ocHOBHEIX 001e06pa3opaTe/lbHBIX MPOrpaMm
MunucTepeTea oOpazoBaHus u Haykum Poccumiickoit ®emeparuu [Dnextponnsiii pecype]. - URL:
http://faosreestr.ru/reestr:

Juig peanusauuu JaHHOH nNporpaMmbl MCHONb3YeTCs yueOHO — METOLUYECKHI KOMIIeKT
Al Mopaxosiyaa u ap.

Januplil npeaMeT. KOTOPBIH BKAOUaeT B cedf M3ydeHHE ABYX AUCLHNIMH «Anredpa u Hauana

MatemaTuieckoro ananusan (2 vyaca g Hepeno) u «I'eometpusay» (2 vaca B Hezeno).

Yuebubiit  npeamer «Marematnka» BXOAMT B npeameTHyto obnacte «Martematuka H
HHopMaTHKa» B 00s13aTeNbHYI0 YacTh YUeOHOro MaHa y4peskaeHH .

[lnaunpyembie pe3yabTaThl 0CBOEHHS 00yUAIOMINMHCA OCHOBHOII 00pa3oBaTelbHOM

NpPOrpaMmbl CpeaHero odmero odpazoBaHus

1. Ilaanupyemble AUYHOCTHLIE PE3YALTATEI

JInunocTubie pesynabTaThl B cdepe oTHoweHui obyuarommnxes Kk cebe, K cpoemy
300POBBLI0, K MO3HAHMIO ce0si:

opueHTalus o0ydaroumxcs Ha  JOCTHMEHHE [AHYHOrN0 CHacThfl, PEAlu3alui
MO3UTHBHLIN IKH3IHEHHBIX MEPCHEKTHB. HHHLMATHBHOCTb, KPEATHBHOCTb. TOTOBHOCTH U
CMOCOOHOCTE K JIMYHOCTHOMY CAMOOIPEE/ICHHIO, CIIOCOOHOCTh CTABUThL LIENM U CTPOHTH
JKMIHEHHBIST A bl

FOTOBHOCTE ¥ CMIOCOOHOCTE 0DecneuuTh cebe 1 cBOMM OIH3KHM JOCTOHHYIO KH3Hb B
MpoLecee CaMOCTOSTENbHOI, TBOPYECKOH M OTBETCTBEHHO 1eATEIBHOCTH,

—  TOTOBHOCTb M CNOCOOHOCTH 00YHAIOLIHXCS K OTCTAMBAHMIO JIMYHOTO AOCTOMHCTBA.
COOCTBEHHOrO MHEHHS, FOTOBHOCTEL W CMOCODHOCTE BeIpadaThiBaTh COOCTBEHHYIO TO3ULIHIO
M0 OTHOWIEHHID K OOIECTBEHHO-TMONHTHYECKHM COOBITHAM MNpPOLLIOrO W HACTOALIETO Ha
OCHOBE OCO3HAHMSA H OCMBICICHHS HCTOPHH, IYXOBHBIX LEHHOCTEH H JIOCTHIKCHHH
HalleHcTpanbl:

~  [OTOBHOCTH M CMOCODHOCTH 0DYHANOIIMXCA K CAMOPA3BUTHIO W CAMOBOCHHTAHHIO B
COOTBETCTRHM € ODLIEUENOBEUCCKUME LIEHHOCTAMM M MieanaMy IpaJaHCKOro 0OLIecTBa.
noTpeduocTs B (PU3MUECKOM — CAMOCOBEPLUEHCTBOBAHMH.  3aHATHAX  CIOPTHBHO-
03L0POBUTENLHON AESTENLHOCTBIO;

~  MpHHATHE W peanu3auds LEHHOCTel 340poBoro u Ge3onacHoro obpasa >KHU3HM.
DepeskHoe, OTBETCTBCHHOS M KOMIETCHTHOE OTHOLIEHHE K COGCTBEHHOMY (U3HUECKOMY M
MCHXONOTHYECKOMY 3M0POBbIO:

HEMPUATHE BPEAHBIX MPHBBIUEK: KYPEHHS. YNOTPeOneH!s aNKorons. HapKOTHKOB.

2. [Lnauupyembie MeTanpeamerHbie pesyabrarsl ocsoenns OOII
MeTanpeaMeTHble pe3yibTaTsl OCBOEHHS OCHOBHOMH 00pasoBaTe/ibHON NpOrpamMMbl
[pencTaB/eHbl TPEMS TPYIIaMi YHHBEPCATbHBIX yueOnbix neicTsuil (YVY]I).

1) PeryasiTuBubie YHHBePCATIbHbIE YueOHbIe
AeiieTBHst BLINYCKHUK HAYYHTCH:




= CaMOCTOATENILHO OIPENENATh LIeIH, 3aJdaBaTh MapaMeTpbl H KPUTEPHH, 110 KOTOPLIM
MOMKHO OOPENCTHTD. UTO HENL MOCTHTHYTA, h
— OLEHHBATH BO3MOYKHBIC TMOCMEACTBHMSA MOCTIDKEHHA [MOCTaBIEHHOW wHenu B
JAeATeNLHOCTH. COOCTBEHHON JKU3HH M JKM3HM OKPYKAIOIMX [HOJEl, OCHOBBIBAACH HA
CDOGPB}I(E‘H]-IFIN ATHKH H MOPani;
—  CTaBHUTL H (POPMYAMPOBATE COOCTBEHHBIE 3a1auu B 00pa30BaTENLHON AeATENLHOCTH
HIKH3HECHHBIX CHTYaUMAX
== OUEHWBATE PECYPCHI, B TOM HHMCIIE BPEMA H APYIrHe HEMATEPHAIBHBIE PECYDChIL.
HeoOXOoaHMEIe N7 AOCTHIKEH U [TOCTABNEeHHOH LLENH;
== BBIOH paTte IMyTh JOCTHEeHHA LEenn. MIaHHupPOBaTL  PEILUEHHE
MOCTABIEHHBIX 3a7at, ONTHMH3UPYS MATCPUANIbHBIC ¥ HEMATEPUATIbHBIE
34TpaThl;
—  OpraHi3oBbIBATh  A((EKTHBHBIH MOHCK pPecypcoB, HEOOXOMMMBIX NS
JOCTHIKEHUS MTOCTABIEHHOH 1eNH;
= CONoOCTABAATL MOMYHEHH LI PEIYNLTAT AEATEIbHOCTH C MNoCTABIEHHOH 3apaHee LEeNbH.

2) MoznaparenbHbIe YHHBEPCAJNbHBIE YueOHbIe
neiicrenst BoinyckHuk Hayuures:

HCKaTh M HaxoZHTh 0000IIeHHBIE cmocoOkl peuleHHs 3afa4, B TOM  YHCIIE,
OCYLLECTBIATL PA3BEPHYThIH MH(MOPMALMOHHBIH MOHCK # CTABHTL HA €r0 OCHOBE HOBEIE
(yuebHbIe ¥ NO3HABATENLHBIC)3ANAUH;

KPHTHYECKH OLEHMBATbL M WHTEPIPETHPOBATL HH(OPMALMIO C DPa3HbIX [O3MLIMI,
pacrio3HapaTh W (pUKCHPOBATE MPOTHUBOPEUHS B MHPOPMALMOHHBIX HCTOUHHKAX;

—  HCMONB30BaTh PasfUMYHBIC MOJAENBHO-CXEMATHYECKHE CPEICTBA MUl MPEACTABACHHS
CYUIECTBEHHBbIX CBs3eH M OTHOWIEHWIl. a TakimKe OpOTUBOpeuMid, BBISABIEHHBIX B
HH(OPMALIHOHHBIX HCTOUHHKAX:

—  HAXOIMTH W MNPHBOJAWTL KPHTHUYECKHE AapryMEHThI B OTHOLIGHWH [JHCTBHI H
CYIKIEHHT IIpYyroro; CrnokoiHO M pazyMHO OTHOCHTBCS K KPHUTHYECKHM 3aMEYaHHsAM B
OTHOWEHHH COOCTBEHHOTO CYIKICHHSL, PACCMATPHBATL HX KK pecypc CODCTBEHHOro
Pa3BHTHS;

—~  BBINOJMTE 32 paMKH yuedHOro mpeamera U OCyLeCcTBIATh LeneHanpaBneHHbii oMK
BO3MOIKHOCTEH [U1sl LIMPOKOTO TIEPEHOCA CPEACTB M crocoboB neHcTBus;

—  BBICTpAWBaTh WHAMBMIYalbHYK — 00pa3’oBaTeNpHyH)  TPAeKTOPHID,  YUHThIBAd
OTpaHHYCHHs CO CTOPOHBI APYTHX YYaCTHHKOB M PECYPCHBIE OrPaHHYEHNS:

—  MEHATH M YASPXNKUBATh Pa3HbIC MO3HLKMK B MO3HABATEIBHOH AEATENLHOCTH.

3) KommyHukaTngHbie yHHBEPCANbHbIE YueOHble
aeiicTBHA BoinycKHIK HAY4HTCS:

—  OCYLLECTBIATH ACOBYIO KOMMYHHKALMIO KAK CO CBEPCTHHKAMMK, TAK H CO B3POC/BIMH
(kak BHYTpH 00pa3oBATENLHOH OpraHM3alMH, Tak W 3a ee npenenamu), noadbupars
MapTHEPOB [7isl AEMOBOH KOMMYHMKALIMM HCXOAS M3 cOo00pa)keHHil pe3ylbTaTUBHOCTH
B3aMMOJICHCTBHA. & HE JIHYHBIX CHMIATHHA,

—  [pH OCVLIECTBACHHH TpynnoBoil paboTsl ObIT KAK PYKOBOAMTENIEM, TAK M YIIEHOM
KOMaHIbI B PA3HBLIX POJISX (FeHepaTop Wiel, KPUTHK. HCITOMHUTENb, BLICTYNAKMHHA, 3KCNepT
HT.1.);

—  KOOPAHHHMPOBATH H BBIMONHATE PAdOTY B YCJOBHMAX PEANbHOrO, BUPTYaNbHOTO H
KOMOWHHPOBAHHOIO B3aUMOLeHCTBHS,

—  pa3’BepHyTO.NOrHYHOHTOUHOHIAraThCBOIOTOUKY3PEHHICHCTIONB30BaHHEMAICKBATHBIX
(YCTHBIX H MHCBMEHHBIX) A3LIKOBBIX CPENCTB;

—~  pacno3uasath KOH(IMKTOreHHbIE CHTYalUWH W TMPEJOTBPAIlaTh KOH(UIMKTHI [0 HX
aKkTHBHOIT (Da3bl. BBLICTPAMBATH JICMOBYI M 00pa3oBATENbHYIO KOMMYHHKaUMio, w3deras
MHYHOCTHBIN OMEHOMHBIX CYKASHU.

3. Ilianupyembie npeaMeTHbie pe3yabTaTel ocsoeHus OOI1




Paznen

. BeinyexkHuk Hayuures

I1. BeInycKHHK MOJMYYHT BO3MOKHOCTh
Hay"1HTbLCH

061311‘,-‘:[ HHEHHE MHOMKECTB.
YHCIIOBBIE MHOKECTBA Ha
KOOPIHHATHOH MPAMOii.
OTpPEe30K. MHTEPBAI;
onepupoBaTh Ha Ha30BOM
YPOBHE IMOHATHAMH:
YTBEPIKAEHHE. OTPHLIAHHE
YTBCPIKIACHHA, HCTHHHLIE H
JIOIKHBIE YTBEPIKAEHH,
npHUynHa, CneacTBue.
vacTHBII crmyuatt ofmero
YTBEDIKIACHNA,
KOHTPIOPpHMER.

HaXOAUTb MEPECeUEHHE H
00beAMHEHHE JBYX
MHOMKECTB, PEICTaBIEeHHBIX
rpaMyecky Ha YHMCIOBO
MpAMO;

CTPOMTHL HA YHCIIOBOH

Hemn J1ist MCITONB30BAHMS B s pazeumuist Atbiuinens,
OCBOEHHS MOBCETHERHON KH3HH H UCNOABLI0BAILS 6 ROBCCOHCEHOT
npeaMera ofecneHeHus BO3MOWKHOCTH HCUIHU
YCAELHOr0 NPOIOMIKEHHA
06pasoBaniis 1o U 0becneyenus GO3MONCHOCIINU YCHEUIHO20
CHELHANBHOCTAM, He CBi3aHnbM | PO00NJICEHUA 00PASOCAHUA 11O
c HpHKnaﬂHbl'M HCTIONE30RAHMEM CREYUANBHOCTIAM, HE CEAIUHHBIM C
I —— APURTAOHBIM UCHOAb30GAHUEN MAMEMAMUKT
Tpebosanus K
N S pesyabTaTam
dnemenmor Onepupoath Ha Da30BOM ~  Onepupo6ans" NOHAMUAMU: KOHEUHOE
meopui yposHe' moHATHAMU: MHOACECHIBO, DACMEHIN MHONCECTNE,
MHONCCCHTE T MR, ROOMHOMCECMBO, nepecedene U
u 06BeOUHeHIE MHOICECTNE, YUCIORbIE
JNEMEHT MHOIKECTBA, . L
Mamemanuy MHONCECMGA HA KOOPOUHAMHOU NPAMOT,
eCKol MOAMHOKECTBO, OMPE30K, UHMEPEUN, ROIVUHMEPGLL,
A02HKU MEpECEHCHNUE 1 HPOMENCVINOR € GLIKOAOMOL INOYKOU,

epdaghuiecikoe npedcmasieHie MHONCeCchs
Ha KOOPIUHAMHOU HAOCKOCIU,

~  ONePUPORATIG MOHAMUAMLU.
ymeepocoeHe, ompuyanie
VINGEPACOCHUA, UCTIUNHBIC U TOJCHBIE
VINGEPIACACHSA, NPUYUHA, C1edCmEue,
uacmubtl cryyat 06ieco
VINGEPICOCHUA, KOHMPNPUMED!

—  npoeepsams
RPUHEOTENCHOCTTL IAeMEHII
MHOACECTNEY!

—  HAX0OUNME AepeceyeHue it 00beOUHe e
MHOCECTNE, 6 NOM HUCTe
APEOCMABICHHBIX 2pAhUecK Ha
YUCTOEOU NPSMOLU U HA KOOPOUHUINHOU
HAOCKOCIL;

—  Apo6odUNL OKA3AMENbHDIC
paccyacoeniust Ons 0b0cHo6anus
UCTIUHHOCTIU YIGEPICOCH UL

B noscednesnoil ncuzHu u npu
UZVYEHUL OPY2UX NPeOMenos.




npsSMOH MOAMHOMKECTBO
YUCIIOBOTO MHOMKECTRA,

3a0aHHOE MPOCTEH HUMH
YCHOBHAMH;

—  pacro3HaBaTh JIOHKHbIE
YTBEPIKICHHS. OLUHOKH B
paccyiKIeHHIX. B TOM
4HECIIE C HCIOb30BaHHEM
KOHTPIPHMEPOB.

B noeceduesnolt xcusni u npiu
UsVHEeH UL Opyalx
npedNemos:

= HCHOJb30BATH “HCIIOBLIE
MHOMECTRBA Ha
KOOPAHHATHOM
HpHMDﬁ s OITHCAHM S
peanbHBIX MPOLECCOB
H SABNCHHMI;

— TIpOBOIHTL JOTHYECKHE
pacq-'n{:[emm B CHT}’EI.U.HHX
MOBCeHEBHON IKU3HH

UCNOAL306AINb YLUCAOGbLE
MHONCECTNEA HA KOOPOUHANTHOI
PAMOLL U HA KOOPOUHANIHOL
NAOCKOCML Q1A ORUCHHUS PEATbHbLX
npOYECcos UAGACHULL

npoGOOUNMSL doKazameibibie
PACCYICOLHUS 8 CUMVaUIX
HOBCEOHEEHOL HCUZHI, NPU PELUEHL
saday uz Opyaux npeduemos

Yucna u
GhIpadNceH s

—  Onepuporats Ha 6a30BOM
VPOBHE MOHSTUAMH: Le10e
UHCIO, eTHMOCTE YHCET,
00LIKHOBEHHAA ApOOL,
JecaTu4Has Apoos,
PaLHOHATEHOE YHCIO.
NpHOIIKEHHOE 3HAYEHHE
YHCIA. HacTh, 104,
OTHOLIEHHE, MPOLEHT,
TIOBBLILIEHHE H TTOHMIKEHHE
Ha 3aaHHOe YHCIo
MPOUEHTOB. MacLTad:

— onepuporaTh Ha Da30BOM
VPOBHE MOHATHAMM:
norapudm vucna,
TPHIOHOMETPHYECKAS
OKPYIKHOCTh, FpajaycHas
Mepa Yria. BelHUiHA yria,
3a/laHHOr0 TOYKOH Ha
TPHIOHOMETPHYECKOH
OKPYKHOCTH. CHHYC,
KOCHHYC, TAHTEHC U
KOTUHIEHC YITI0B, HMEIOLIMN
MPOW3BONEHYIO BETHUMHY)

—  BBIMOJIHATE
apHmMeTHIECKHE TEHCTBHA
C UENTBIMH

Crod00n0 OnepupoGantb ROHAMUAML; He10e
YUCH0, OCTUMOCHTb HUHCE!, 00bIKHOGCHHUS
Opobs, decamuunas Opodb, PayUoOHATLHOEC
YUCA0, NPUOTUMCERHOE SHAYeHUE HLCa,
HACmb, 005, OMHOULEHEe, NPOYEHTN,
NOBLIETUE U NONUNCCHUE T 3A0AHHOE HUCHO
APOYEHIMOG, Macumai;

APUSOOUIL HPUMEPLL YUCe ¢

3A0AHHBIMY CEOUCTEUMU

oeaumocmu;

ONEPUPOBAIIIL NOHAMUAMU, 102APUDM
yuead, mpUeONOMempUYecKas
OKPYHCHOCHb, PAOUAHHES U 2PAOYCHAS
Mepa yead, Geauyuna yeid, 3a0aHH020
MOYKOI 1A MPUSOHOMEMPUHECKOT
OKPYIICHOCIIU, CUHYC, KOCUHYC, MAHEEHC U
KOMAHECHE V2106, UMEIOU(UX HPOUZEONbHYIO
BENUUUHY, HLUCIA € UT,

GLINOAHAINL apughmemuyeckiie Oelcmeus,
coyemas YCmHbIe U NUCbMEHHBIE MPUEMDL,
HpUMEHAS NPU He0OX0dUMOCT
GLIYUCTUMETbHDIE YCMPOLICmEd,

HAXOOUNL 3HAYCHUA KOPHA HAMYPATLHOU
Cmeneni, Cenent ¢ PAyUONdIbHbIN
NORA3AMENEM, TOAPUPIA, UCNOABIYS NP
HeOOX0GUMOCTTU Bl UCTUNEIbHDIC
yempotcemed:




PALHOHAILHBIMH YHCTAMHE:
BBIMOJIHATE HECTIOKHBIE
npeobpa3’oBanus YUCIOBBIX
BbIPAKEHIH, coleprKamx
cTeneHy yucen. 1ubo KOpHU
u3 upncen, nubo norapuQmb
UHCEN;

CpPaBHUBATH PALlHOHANEHEIE
upcna Mexkay coboii;
OLEHMBATEL U CPABHHBATE C
PaLHOHANBHBIMH YHCITAMH
3HAYEHMS LETIBIX CTerneHel
Hicell. KOpHeH HaTypanbHO#H
CTEMEHH 13 YUCET,
norapH(MOB HCENB
[MPOCTBIX CyYasx:

—  NONL306ANLCA OUEHKOU U
NPURHOROT NPU NPAKIMUYECKLUX
pacuemax,

—  IpOGOOUML NO UIGECNHBIM (DOPIM)AAM U
HPAGUIaN 1Pe0bpaz06anua GYKGeHHbIX
BBLIPAIICEHUT, BRATOUAIOU{UX CINETCHL,
KOPHU, Jo2apughmel i
MPUSOHOMEMPULCCKUE QYHRYUL,

—  HAXOOUINb IHAYEHUA YUCAOBLIX U
OVKBENNBIX GBIPAICEHUL,
ocviyecmensisi HeobxoouNbIe
NOACMAHOBKU U NPeOOPU30GAHUA]

= UB0BPANCANTL CXENMAMUTECCKY Y201,
GEAUYUHA KOMOPO2O GLIPAIICEHN 6
2paoycax unit pacduanax;

—  UCNOAL30GUIM NPU PLUICHUL 3a0aY
Mad.IHIHBIE 3HAYCHLA
MPUOHOMEMPUYECKUX (OYHRYUL Y2106;

= GBINOAHAMb NEPEGOO GEAUNUHbL Youd U3
PAOUAHHOU MEPbL 6 2PAOVCHYIO 1l 0OPAMHO.

B noscednesnoit scuznu u npu uzywenuu opyeux
YHeOHbIX NPEOMEMOE,

—  GBINOJIHAML OCHCMGUA ¢ YUCAOELIMU
OURIBLNL 12U PeLien i 3a0ay
APARMUYECKO20 XapaKmepd u 3a0ay us3
Pazmiiiblx 00.acmerl 3Hanll, UCRONL3V npU




—  n300paxars TOUYKaMH Ha
YHCNOBOH NpaMoil Lenvle 1
palHoHanbHbIE YHCHA;

—  M300paxarb TOMKaMK Ha
YUCnoBoli npsvoli uensle
CTENeHH YHce, KOPHU
HaTYpaNBHOH CTENEeHH H3
YHCEN. TOrapH{Mbl YHCen B
MPOCTHIN CIYUANX]

—  BBINOJIHATL HECTIQIKHBIE
npeodpa3oBaHms LEMBIX U
JpOOHO-PaLOHANEHBIX
OYKBEHHBIX BBIPAKEHHI;

—  BBIP&KaTb B NPOCTEHIINX
cryyasix M3 paBeHCTBa OJHY
MepeMEHHYI0 Uepe3 NpyrHe;

—  BBIMMCISTE B IPOCTBIX
Clyuasx 3Ha4eHus
YHCNOBBIX H OYKBEHHBIX
BRIPAKEHHIL. OCYLIECTRIISAS
HeoOX0AuMbIe MOICTAHOBKH
1 npeodpazoBaHs:

—  H300pakaTh CNEMAaTHYECKH
YTOJI. BENHYHHA KOTOPOTO
BbIPayKEHa B rpagycax;

— OLIEHMBATh 3HAKH CHHYCA,
KOCHHYCA, TaHreHca,
KOTAHTeHCa KOHKPETHBIX
VITIOB.

B noecediesnoit neusnt u npu
USVHEHUL OPY2UX VHeOHbIX
npedatemos.

—  BBITIQJIHATH BBIUHCICHHS TIPH
PeLIeHITH 3a1a
MPAKTHYECKOrO XapakTepa;

— BBINONHATDL MPaKTHYeCKHE
PACYUEThLI ¢ HCTTONB30BAHHEM
npu I-IEDGXD,E{[-IMOCTII
CITPaBOYHBIX MaTepHalioB 1
BBIYUCIHUTENbHBIX
YCTPOHCTB:

— COOTHOCHTL pealibHbIE
BEIHHYMHBL. NAPAKTCPUCTHKH
0bbLEeKTOB OKpYXKarmero
MHPa ¢ UX KOHKEPETHBIMH

HEOOX0OUMOCII CHPAGOYHBIE MAMEPUATbL U
BbIMUCTUMENLHBIE YCMPOTICNGA,;

OYEHUGAINb, CPAGHUGING U UCRONB3OBANTL NPT
PCULCHUU RPARMUYECKUX 30004 YUCT06bIe 3HUUEH S
PEaNbHBIX GEAUYUH, KOHKPEHTHbIE YUCIOGbIE
XUPARIMEPUCIIUKL OODERTNOE OKPYHCAIOU[e 20N




YHCAOBLIMH 3HAYSHUSAMH;
HCIOJIB30BATE METO/1bI
OKPYTJIEHHS, TPHUOHIKEHHS!
1 MPHKHIKK IIPH PELIEHHH
NpaKTHYeCKHX 3a1ayd
MOBCEIHEBHOI MCH3HH

Ypasuenun n

Pewtars juneiinbie

—  Pewamn Payuonaibible, MOKAIAMERbHBIE U

Hepagencms YPaBHEHUS  HEPABEHCTERA, JAoeapughmureckie YpasHeHs i HEPaseHcned,
5 KBaJpaTHbIE YpaBHEHHSL: npocmetiie upparuondalsibie u
—  pelaTh JorapH(MHUUECKHe MPUSOHOMEMPUYECRUE YPUCHEHUA, HEPUBCHCTNGA U UX
ypasHeHus Buaa log , (bx+ cucmembl,
¢} = d 1 npoctefiiue —  UCNONL306AME MEINOObl PEUEH LS YPAGHEH I
HepapeHcTBa Buaa log 4 x npusedente Kk Uy « nPOoUIGEOCHUE PAGHO H)IONLIN
< «HACIINOE PAGHO HYIIO», 3UMEHU NePEMEHHbIX!
—  peuars nokKasatelkHble —  UCNOALIOEAML MEINOO HUHIMEPEANOE OASPeLeH s
ypaBHenus, Buaa o™ = d Hepasencme,
(rae d MOYKHO TMPEACTABHTE B | —  UCNOAb306aNb 2PAMUHECKULl Memoo 011
BHJIC CTENEHH COCHOBAHHMEM NPUORUANCEHHO20 PeULeH U YDAGHEHUT UHEPUGCHCINE,
¢) W npocTreiiume = UZ0DPUICAINE HG MPUSOHOMEMPULECKOT
HepaBeHcTBa Buja «' < d ORPYICHOCTU MHOJICECIBO PEUICHUT NPOCIMETLIUX
(rae  MOYKHO pPeaCcTaBHTE B MPUSOHOMEMPUYECKUX YPAGHEH UL UHEPAGEHCING!
BHJE CTCNEHH C OCHOBAHHEM | —  BbINOAHANG OMOOP KOPHEL YPABHEHUL UNU PeueHLLl
() HEPAGEHCING ¢ COOMGEMCMBUU ¢ QONOAHUMETLHBIML
—  NPUBOJANTbL HECKOLKO VCHOGUAMU U O2PCNUY CHUSMLL
NPHMEPOB KOPHET
npocreifLuero y L
B nogcednesnol acusmnu u npu uzvuenuu opyeux yueonnx
TpH rOHOMeTan{emforo npediiemo:
YpaBHEHHS BHIA: SIN X = ¢,
CosSy=a lgx=a cltgx=a, |— COCMAGIAND U PCULLMNb YPUGHEHUA, CUCTEMb]
re ¢ — TabnuuHoe 3HAUEHUe VPAGHEHUL It HePAGEHCINGA NPU PeeH Tl 3a0aq
COOTRETCTBYIONIE]] Opyeux Y4eounix npedmemos;
TPHIOHOMETPHHECKO = UCHOABLIO6UNb VPAGHEH U U Hepaser-rc:fma onA
— nOCMPOHUS 1t UCCTEOOBUNUS MPOCELIUILX
MAMEMAMUYeCcKux Modeneit peaibHblX CUmyayuil ui
MPURIAOHBIX 30004
B noecedueanoi scuziu u npu — YMentb UHmePnPemuUPO6anb nOAYHeH b npu
U3 HEHUL OpYUY PCULCHUU YPASHEHLIS, HEPAGEHCMGA WAL CUCTEMbl
npedaemoe: Pe3VIbmAan, OyeHUsanb e20 npasdonododue ¢
KOHMERCME 3a0UHHO PeanbHoll CUmyaiuu uny
= COCTERTHTS B PRIgTH RPURRAOROL 3a0ayl
YPABHEHHS H CHCTEMBI
VPaBHEHHIT MPH PelIeHHN
HECTIOWHBIX NPAKTHYECKHX
3anay
Dyuruyiu —  OnepuposaTs Ha 0a30BoM | —  Onepuposanib ROHAMUAMIL 3ACUCUMOCHTL GERUYUH,

YPOBHE MOHSATHAMH:
3aBHCHMOCTh BEJTMYMH,
PYHKILHS, apryMEHTH

3HaueHre (yHKLMH,

d}yHK!j’Hﬂ, AP2YMeHm U uaqenite QYHRYUU, obnacmo
OnpedeNeHUs Ut MHONCECTNBO 3HaUeHULl (PyHKyuLY, epaghur
FABUCUNOCTIY, 2PAPUR DYHRYUN, HYIU DYHKYUL,
NPOMENCYMRY IHAKONOCIOAHCINE, gazpacmaniue na




o0nactk onpeae/ieHus 1
MHOKECTBO 3HAYSHUH
(GyHKwAn, rpaduk
FABHCHMOCTH, FpEl(I)I‘II(
(OYHKLUMK, HyH
(hYHKLHE, TPOMEKYTKH
IHAKONOCTOAHCTEA.
BO3pacTare Ha
HHCNOBOM MPOMEKYTHE,
}"GbIBaHHE Ha HHCITOBOM
TIPOMEIKYTKE,
HaubonblIee U
HaHMMEHBLIEE 3HAYECHHE
(PYHKLHM HA YHCITOBOM
MPOMEKYTKE,

nepuoontecKan f[))" HKLIHA,

TIepHoa;

OMEPHPOBATEL HA DA30BOM
VPOBHE MOHATHAMIH:
npsiMas 1 odparHas
MpoONopUHOHANLHOCTE
JIMHeHadA, KBaapaTHiHas,
norapH(pMuyecKas 1
nokasarefbHas QyHKLHH,
TPHIOHOMETPHYECKHE
(ynxunN:

pacno3HaBaTh rpaduk
ANeMEHTAPHBIX (PyHKIIMI:
npsamoit 1 odpatHoi
NIPONOPLUHOHANBHOCTH.
JMHEHHOH.
KBaLpaTuHOM,
NOTapH(pMHYECKON 1
noxazaTensHoH QyHKIH.
TPHIOHOMETPHUECKHN
(pyHKLM:

COOTHOCHTH rpaduku
S/IeMEHTAPHBIX (PYHKIHH:
NpAMOH M 0OpaTHON
MPONMOPLIHOHATEHOCTH.
NniHeHOH.
KBAaIpaTH4YHOMH,
norapupMHUecKoi 1
noKazaTenbHOl ()yHKLHIL
TPHTOHOMETPHYECKHN
(PYHRUHE CPOPMYIIAME.
KOTOPBLIMI OHH 3a]1aHbl;

YUCAOGOM NPOMENCYINKE, VOLIGAHUE HA YUCIOGOM
APOMENCYMRE, HaUDOILULCE U HAUMEHDLUIEE SHAYEHUC
(DYHRYULU HA HUCTOGON NPOMENCYMKE, NEPUOOUHECKAA
(hyHKYUA, NEPUOO, HeMHAL U HeYeMHAA PYHKILL,
ONepUpoOGaNtL NOHAMUAMU. NPAMAL U OOpAmMHas
HPONOPYUOHATbHOCHb, TUHCIIHASA, KEAOPUMULHAA,
NOZAPUGDPAUMECRAS U NOKAZAMETLHAS (DYHKNL,
MPUOHOMEMPUYeCKUe hynryii;

ONPeOCIAL IHAYCHLE (DYHKYUL MO 3HAYEHUIO
apeyMeHma npit PasnutHsIX CHOCoBax 3a0anus Gynryii;
CIMPOUNTL 2Pagustt UZVHEeHHBIX OYHKYLUILL,

OMUCHIGANTL 110 2PAPURY U 6 RPOCTACTIUX CAVYASX NO
Ghopyyne nogedenite u c8OLICMBA (PYHKYLLI, HAXOOUMb 1O
epahury pyuryuie HauGONBLULIE U HAUMEHbLUUE

3HAYEH U,

CIPOUMS ICKU3Z epaghura (hyHry, Yo0e1emeopsiontel
NPUEEOCHHOMY HADOPY YCAOGUL (RPOMENCYITKY
BO3PACMUHUA/NDOIBAHUA, IHAYEHUE DYHRYULU ¢ 3a0aHHOI
MOYKE, MOYKL IKCIPEMVMOE, dCUMRIMOMBL, M)
Gyuryu i m.o.);

PeuLame YPASHeHUA, POCCUUIUe CHCINEMbL VPAGHEH UL,
UCHONBIVA CEOLICMBA (PYHKYUL U UX ZPAPUR0E.

B nosceduesnot ycuznu u e UsyHeH (}pyr"!."l' '})'1!'(36!”7!.\'

npeoNemnos:

onpedenams no epagurat U HCAOAL306aNE OIS PeLeH st
APUKIAOMBLX 30004 CEOTICINEAU PeATbHbIX NPOYECCOB U
3a6uUCUMOCMed! (HAUBOILUIUE U HAUMEHBUILE IHAYEH1IS,
APOMENCYMEU GOIPACTIAHUA U VOLIBAHUS (IVHKRILL,
APOMENCYIMKLU 3HAKONOCIMOAHCING, ACHMIRIMOMB, NEPLOJ
um.n.);

UHIMEPAPCMUPOGUNTL CEOHCINGH 6 KOHIMEKCIe
KOHKPETHOU NPARIIYECKOLl CUMYayuil;

onpedersmes no epaghuran npocmeriuue
XApakmepucniki nePUoOUHecKux npoyeccos 6
OUOTO2T, IKOHOMUKE, MV3bINE, PAONOCE3L U Op.
(avmaumyda, nepuood wm.n.)




—  HaxoJMTb 1o rpauky
npHOMINKEHHO 3HAUCHHA
(pYyHKUMM B 3aJaHHBIX
TOYHKaX.

—  ompenensarts no rpaduky
cBoifcTBa (pyHKIHH
(HYJH. MPOMEINKYTKH
SHAKONOCTOAHCTBA,
TTPOMEHYTKH
MOHOTOHHOCTH,
HauboNbILIHE H
HAMMEHBIIINE 3HAYEHHS 1
T.I0.).

—  ¢rpouTh 3cKku3 rpadHka
NN
YAOBIETBOPSIOLIEH
npuseaeHHOMY Habopy
YCIOBUIH ([TPOMEIKYTKH
Bo3pacTanis / yObIBaHHSL.
juaueHune PpyHKuH B
3a7aHHON TOUKE, TOMKH
KCTPEMYMORB MT.IL.).

B nogeednesnott Jcuznil i
npLUVYeHUL OpYeux
npeoMemos:

—  onpenensaTs o rpadukam
CBOHCTRA peanbHbIX
[POLECCOB U
3aBHCHMOCTEH
(HauOONbLIIHE H
HAWMEHBLIHE 3HAYCHHS,
MPOMEHYTKH

BO3pacraHus o yObIBaHMs,

MPOMEIRYTKH
IHAKOMOCTOAHCTRA W
TaT )

—  HMHTEPNPETUPOBATH
CBOICTRA B KOHTEKCTE
KOHKPETHOT

MPakTHYECKOH CHTYALHH

Daemennisi
Mamemarnu
HeCKOZ0

(PH LTI

—  Onepuposatsb Ha Da3zoBoM
YPOBHE MOHSATHAMIL
npou3BoHAs PYHKLHY B
TOUKE, KACATENbHAA K
rpad Ky QyHKIHH,

Onepuposams nOHAMUAMU: NPOUICOOHAS PYHRYULU 6

moyxe, kacameisHas Kk epagury QyHKYiu, npou3eoonas

Ghymryuu;
GBIYUCHSING MPOLZBOONYIO OOHOUAEHI, MAOZO®ACHA,
RBAOPAMHO20 KOPHUS, NPOUIBOOHVIO CYMMbl hyHryu;

_|




MPOH3BOAHAS (DYHKLHH;

—  OMpPENeasTh 3HAYCHHE
NPOH3BOAHON PYHKUMHN B
TOYKE N0 H30DPAIKEHIIO
KacaTenbHOMH K rpadmky,
[IPOBECHHOH B 3TOH
TOHKE!

—  PelaTh HECNOWHBIC
3a/lavk Ha MPUMEHEHWE
CBSI3M MENILY
MPOMEXYTKaMH
MOHOTOHHOCTH H
TOYKAMH IKCTPEMYMA
(hyHKLITH, € 04O
CTOPOHBL. I
MPOMENYTKAMI
JHAKONOCTOAHCTEA H
HYJISIMH [TPOU3BOIHOMH
31O (PYHKIHH — ¢
OpPYTroi.

B noeceduesnol DCUSHU U
npU U3VHEeH N APy
npedaemos.

—  TOAb3YsCh rpaduKamiu,
CPaBHHBATL CKOPOCTH
BO3pacTaHus (pocTa.
MOBLILUEHHS. YBEIHUSHHS
H T.i'i.) HIHW CKOPOCTH
yObIBAHMS (NAAEHHS.
CHHMCHHA., YMCHBIUCHMA
H T.I'I.) BEJIIMYHH B
peanbHbIX MpoLeccax:

—  COOTHOCHTL rpauKu
PeallbHLIN MPOLEeCccos H
3aBHCHMOCTEHN € HX
OITHCAHMSAMH,
BRIMIOYAIOMIMMH
XapaKTePHCTHKH
CKOPOCTH HU3MEHCHHA
(ObICTPEL pocT. NHasHOe
MNOHHMKEHHE I-IT.!'L)Z

—  HCMOJIL30BaTh rpaHKH
peanbHbIN MPOLECCoB IUTs
pCLUCI'HIfI HECTTOMITDIX
MPHKIATIHEIX 381a4, B TOM
YHENE Onpeess no

= GBIYUCHANTL NPOUZCOOHbBIE ANEMEHMAPHBIX (DYHKYUL 11X
KOMOUHUIL, UCTIONb3VA CIPAGOYHBIC MAMEPUATbI;

= ueenedosams 6 NPOCENUUX CIVHAAX (QYHKYLUL HA
MOHOMIOHHOCNTB, HUXOOUNL HAUDOIBULNE 1 HAUMENBLUILIC
SHAYEHUs PYHRYUILL, CMPOUMD 2PAPUKL MHOZOUNICHOG U
NPOCMEUUUX PAYUOHATLHBLY PYHRYLUL! ¢ UCTIOTBL306UH LI

annapama Mamevamuyecros0 a3,

B noscednesnoii scusnir u npu uzyuenuu Opyeux yuebHix
npeodaremos:

= pewams npuxiaduvle adayi u3 uonozuu, Qusux,
XUMULU, IKOHOMUNU U OPYeUX NPeOMEemos, CoA3aHHbIE ¢
UCCAeQ06ANUCA XAPAKMEPUCIIUK PEATbHBIX MPOYECCOR,
HAXOHCACHTCM HAUDOALUILX U HAUMEHBLLIUX 3HAYEHU,
CROPOCTILL U YCKOPEHUS ..}

- HHmMepnpemupocainG nOAVYeHHbLe PE3VAbIMANIb




rpadHKy CKOpocTh X01a
npouecca

Cmamucmu
Ka i meopus
6CPOAHIHOC
med, 102HKa
I

Onepuposats Ha HazoBoM
YPOBHE OCHOBHBIMH
OMHCATEIbHBIMH
XapaKTePHCTHKAMH
urcnoBoro Habopa:

Huems npedcmagnenue 0 OUCKPEMHBIX 1 HENPEPbIGHbIX
CAVHATIHBIX GETUMUNAX U PACPEOeNeHUAX, O
HE3AGUCUNOCIU CIVHALHBIX GEAUYUN!

uMentb IPedCmAasIene O MAMeMamuyecro 0ACUOaHIL
U Qucnepeuu CIyuaiinbIX GeLIH;

KOMOUHAMO — umenme npedCcnagIenie 0 HOPMAalTbHOM pacnpedeieH il
pura s o e RPUMEPAX HOPMAALHO PACTPEOCIEHHBIX CNYYALIHBIX
apumMeTHIECKDE, geALNUN
MennaHa. Hanbosbiiee 1 —  MOHLNAMB CYIb 3AKOHA 001LUINIX Yuce! 1 6o100p041020
HAMMCHBUICE 3HAYCHHS, Memood UIMEPCHLUAL GePOSAMHOCEC;
OTIEPUPOBATHL HAa DA30BOM | —  yamens npedcmagieniie 00 YCI06HOU 6ePOSMHOCTIU U O
YPOBHE MOHSITHIMH: ROANOL GEPOAMIUOCITI, NPUMEHATNE UX 6 PeUIeHU 340ay;
HacToTa M BEPOATHOCTL — wMembL nPeACmAagIenie 0 GUICHBIX YACTTHBIX UOUX
coOBITHSL. CNy aRHbIf pacnpederenull it NPUMeHAMs X 6 PereHyy 3ada4;
BBIOOP. OMbITHI C —  uMems ApedemagiIeHIe 0 KOPPeIsyuL Clyyainbx
PAaBHOBO3MOIKHBIMH GEAUYLH, O TUHCLHOU PeZPeCcCl.
3/1EMEHTAPHBIMI
fi=y .
PRRMIINI B nogceonesnoi Jcuzny U npu u3vaeHu Opyaux npedMemos:
BBIYMCIIATE BEPOSITHOCTH
coObITHH Ha ocHoOBe —  GBIMUCIAMb UM OHCHUGAIMNL GEPOANHOCTIY CODbIMUL 6
MoJcHeTa 1MCHa HCXOA0B. Petsnol JACUIHI!
—  gpIOUpans nOOXeoa e Memodsbl NPeOCmasients u
. obpabomiu dannbix;
B noacednesront Jcusmit i
; ) —  VMemb peams NechoNCHble 3a0aun He NPUMEHEHHE
T IU'W_LJHJIT“ CHyeai FAROHA DONBLILX YHCET 6 COYHOA02UY, CINPAXOCUHI,
RERE RS 30pagooxpanenuu, odecneqenii 6e3onacHocmi
OLEHNBATD 1 CPABHHBATH HUCEACHLS 6 YPEIGOIHULHBIX CUMYALUAX
B MPOCTLIX ClyYasx
BepOATHOCTH COOBITHIT B
peanbHOR HKU3HM;
YUHTATE, CONOCTABIATE,
CPABHUBATL.
HHTEPNPETHPOBATL B
MPOCTHIX Clyvasx
peanbHbLIE JaHHbIE,
MpPeACTABICHHBIE B BUIE
TadnuLL, JuarpaMm.
rpadgHKo
Texcmosore Pewiath HECTOXKHbIE - Pewams 3a0a4il pasnslx munoe, 6 Moy yucie 3a0ait
zadaun NOGLILEHHOL MPYOHOCIT;

TEKCTOBLIE 3a1aH
Pa3HbIX THIOB:
AHAIM3UPOBATH YCIOBHE
3anaun. npH
HEOOXOIMMOCTH CTPOHTD
OISt ee pelueHHs
MATEMaTHYECKYIO
MOJENb:

[TOHMHMATLH

GHLOUPAMDb ONIMUMAILHBIL AIENO00 PEUeHUs 3a0a4l,
PACCMAMpUEas pasinyHbe Memodsi.

CIMPOUMb MOOEIb PeULeHUs 3a0ayu, nposooums
QOKA3GMeENbHBIE PACCYICOCHUSL!

—  pewtams 3adayu, mpeayloufue nepedopa GapuanInog.

NPOGEPK YCIOGUI, GUIOOPA ORITLNANLHOSO Pe3Y LI
GHAAUZUPOGANTD U UHMEPNPEMUPOBANTL Pe3VIbmanibl 6
ROHmMeKeme YCi106ia 3a0ayql, Gul0Upants Peuienus, ne




MCMOML30BATh 1718
peLUeHHs 3a1ati
HH(pOPMALIHIO,
NIpeACTABIECHHYIO B BHAIE
TeKCTOBOH M CHMBOJBLHO
3aMUCH, cxem, Tabnuu,
JtMarpamMm, rpaiuKos,
PHCYHKOB]

AEHCTBOBATE NO
ANrOPHTMY,
colleprratemycs B
YCIIOBHH 3a/aqi;
MCITIO/Ib30BATh
NOrHYeCKHE paccyiuaeHus
MpH peLIeHHH 3a0a4i;
paboTaTk ¢ H3DBITOYHBIMA
YCIOBHAMH. BbIOUpas H3
Beel HH(opMalHm.
JaHHble. HEOOXOAHMBbIE
IU1sl PELLICHUA 3a0a4un;
OCYLLUECTRIATE
HEC/IOMKHBIH mepedop
BO3MOIKHBIN PELICHHIT.
BLIOHpAs H3 HHX
ONTHMATILHOE 10
KPHTEPHAM.
chopMyIMPOBAHHBIM B
YCIIOBHH;
aHalH3HPOBATE H
HHTEPMNPETHPORATH
MONTYYEHHbIC PELUCHHS B
KOHTEKUTE YCIOBHS
3a/aui. BLIOHPATE
peLeHns. He
MPOTHBOPEYALLIE
KOHTEKCTY!

pelaTs 3aja4u Ha pacueT
CTOMMOCTH MOKYTIOK,
YCIYT. MOE30K W T.11.:
pelaTh HECTOMKHBIE
3a/a4uH, CBSA3AHHBIE C
JIONEBLIM YHACTHEM BO
BIageHHH PHPMOIi.
MpeanpHsITHEM,
HEBHMKIMOCTBIO;
pelaTe 3anaqdu Ha
MPOCTLIE MPOLEHTEI
(CHCTEMBI CKHIOK,
KOMHCCHM) 1 Ha
BhIYMCT2HHE CTIOMHEIN
MPOLEHTOB B PA3IHYHBIX
CXEMaN BKIZJ0B.

NPOMUBOPEHALUE KOHMEKCINY,

= nepecooums npu Petenun 3aday WHGoPMayuio u3
00101l (hopAILL 6 OPY2YIO, UCNONL3YA NPU HEOGX0OUMOCML
cxembl, madauysl, 2pauri, OUAZPAMMbL;

B noscednesnoil dicusnu u npu uzyuenuu Opyeux npeomemos:

—  pewantb MPARMUNECKUe 3a0aql t 3a0aiu 13 Opyaux
npeoMenos




KPeauToB H UIOTEK:

—~  pelaTh NpaKTHYECKHe
3ajaqu. Tpedyroue
MCTIONB30BAHMS
OTPHLATENbHBIX YHCEN:
HAa OTpeeseHne
TEMIIEPATYPLL. HA
onpesesieHne MonoKeHHs
Ha BpeMeHHOH ocH (10
Halleid apsl | mocne), Ha
JBHIKEHME NEHEIKHBINX
CpencTs
(npuxon/pacxon), Ha
OlpeneneHue
rnyOUHBI/BLICOTBI HT.IL.}

—  MCMOfb30BaTh NOHATHE
macitada ass
HANOIKIEHHA PACCTOAHUH
M JUTHH Ha KapTax.
MJiaHax MeCTHOCTH.
NAAHAN NOMELLEeHHH.
BLIKpOHKax. npu pabote
Ha KOMMBLIOTEPE H T.I1.

B nogcednesnoil Jicusnu i
AP U3VHCHLIN OpYeux
npedaenoe:

— pelaTth HeCnoIHbIE
NPAKTHYECKHE 3a1a4H1,
BOIHHUKAKOLLIHE B
CHTYalHAaX NOBCEIHERBHOM’
HCH3HH

Ieomempua

— Onepuposatb Ha GazoBom

YPOBHE MOHATHAMMU:
TOHKA, Npameast,
MNICCKOCTh B
[POCTPAHCTRE.
napainebHOCTL 1
NEPNEHANKYITAPHOCTD
MpAMBIX M [JIOCKOCTEI;
—  pacro3HaBaTh OCHOBHbIE
BHABLI MHOTOTPaHHHKOB
{ﬂpl-l'i]\'lfi. rnupamyna.
MPsIMOYTONLHbBIHA
napannenenunesn, Kyo);

— wuzobpaxkarh

H3yHIaemoic (PUrypor oT
PYKH M C NPHUMEHEHHEM
[POCTBIX

UCPTEIKHBIN

()J?E)U.‘ln‘p()(:?fﬂﬁb ROHATNUAMU, IMOYKRA, RpAvcd, nIockocms
G RPOCmMpancmee, napaiietbHocnib U
J?(.’p.".‘BJ‘!GM{]P_-’UI}JHOC b MPAMBIY U 110CKROCITE i
RPUMENANTL dist petieHd 3aday 2eon 1enpuiecKiie
d)ff!(!??bi, ecin Yehocua npPUVeneH A 3a0aHbl 8 AGHOL
Gopme;

peuianb 3A0AYU M HAXONCOCHLE SEOMEMPUHECCRLUX
GEAUHUN 1O Uﬁ[)fiﬂ”i’.’.-‘!f W (o pImMan ;|

derams (GbiHOCHbLE) RAOCKUE Hepmedct 3 PUCYHKOG
ODBEMHBIX (DUSYP, 6 MOM HUCTE PUCOBATND GUHO CEePXY,
Lﬁ()h'_]-’. CMPOUNTL CCHEN U MITOcOePainiinaes,
UZGACKAM b, UHIMEPIPemUpoCantb i npeoﬁpasoebmamb
UHPOPMAYUIO O 2LOMEMPULECKUX (huypax,
npeacmasieHHyIO Het HePmeXNcax;

APUMBHING QEOMEPUYCCKUC (OURIMGL QL PELLEI LS

2a0aq, 6 Mo Hueie H}JGOHU,'?HE‘(HOU;!DC HECKOJIbRO HideO6




HHCTPYMEHTOR, PelieH A,

— zenath (BbIHOCHBIE) —  ORUCLIBUIMb G3AUNHOE PACHOA0ICEHLE NPAMBIY U
MJIOCKHE YEPTEKH U3 NIOCROCIMEL 6 NPOCMPUHCGe
PHCYHKOB IPOCTBIX —  hopMYRUPOSUNE CEOUCTIGAH U NPUIHARY U2y,
00BEMHBLX E])H ryp. BHI —  JOKA3BIGAMb 2e0MempuyecKie ymsepmc‘der-n..‘ﬂ:
CBEpPXY. COOKY. CHH3Y; —  gradems CMAnOApPNIHOL KIacCUpUraruel

—  HM3BJIEKATDL ['1H(l)0ph'lalll'”‘0 npocmpancmaelintbix (fJH{’_\-’ID (!?I!f}ff.\!!f()f:!. FPU3MBIL
O NPOCTPAHCTBEHHBIX napaiierenunedst);
reOMeTpHHECKHX —  HAX0OUMb 0OBEAL! U NAOWHOU NOBEPXHOCINEN
(urypax. 2e0MeMpPUYEcKlX men ¢ NPUMEeHeHUeM (QopMya;
NPENCTABNEHHYIO HA —  GBINUCHANG PACCOSHIS U Y2Abl 6 RPOCMPUNCINGE.

JEPTEMAN ¥ pHCYHKaX?
— TNPHMEHATH TEOPEMY

[Tudaropa npu

BLIYHCIEHHH 2NEMEHTOB

B noecednesnoil JCu3H U Apu u3yHeHult Opyeux npeoMemos.

UCNONB306ANTL CBOLICINGA 2€0MEMPULECKUX UZYP O
CTEPEOMETPHUIECKHX peuienus 3a0ay nPaKMuUYecKo20 Xapakmepd i 3a0ay u3
(huryp: dpyeux obnacment 3nanuit

—  HaxoAuThL 00BLEMBI U
r0Many noBepxHoCTel
npocTeiimx
MHOFOrPaHHUKOB C
ripuvMeHeHHeM(opMyn:

—  Ppacro3HaBaTh DCHOBHbIE
BHJIbI TEJ BPALLEHUA
(ronyc. nunuHIp, chepa
H 1map);

—  HAXOIUTh OOBEMBI H
MJ0LAaAH NOBEPXHOCTEH
npocTeiiuHx
MHOTOIPAHHUKOB H Tel
BpalleHHs ¢
npHMeHeHeM (popMyIL.

B nogeedneanon weuzHi i
nPIU3YYEH UL OPYeLX
npPeoMenoes.!

—  COOTHOCHTbH abCTpaKTHBIE
FEOMETPHYIECKUE TTOHSTHS
i (JAKTBI € peanbHbIMH
JM{HM3HEHHLIMHA OGLEKT&MH
H CHTYAUHAM.

'~ UCMONL30BAThL CBOMCTBA
I'lpOCTpElHCTBEHHbI?\'
reoMeTpHUecKuX (PUryp
ans peLL!t‘:H 1 THINOBBIX
Fanau I'IPQHCTMLIECICOTO
COI[EP)KE\HI-IH;

—  COOTHOCHTL nuourann




MOBEPXHOCTEH TEn
OIMHAKOBOH (DOPMBEI
pa3nUUHOro pasmepa:
COOTHOCHTh 0OBEMBI
COCYAOB OQMHAKOBOH
(pOPMBI PA3NHYHOTO
pazmepa;

oueHusats GopMy
MPABHIIBHOTO
MHOTOTPAHHHKA Moc/e
CITHJIOB, CPE30R U T.01.
(onpenensaTsh KONUUECTRO
BEPLUKH, pedep u rpaHei
MOJIVHEHHBIX
MHOTOTPAHHHKOB)

Bexmopoi u

Oneprpoeats Ha Da30BOM

()ITE[JU}}'UG’EH?HJ ROHSITILHAN U ()L’h'ﬂ[?ﬂ?()ﬁ‘hl KO(J}?()H-’-IC.‘H?H 51

Koopounam YPOBHE MOHATHEM NPOCMPancnee, GERMop, Mo0)1b eKMopa, PAceHcIneo
bl 6 JIEKaPTOBbLI KOOPIAHHATI B GEKMOPO6, KOOPOUHAMbBL 6EKNOPA, V2Ol MENCOY
npocnipanc NPOCTPAHCTBE: GERMOPAMU, CRATAPHOC NPOU3GEOEHIE GEKMOPOE,
mee HAXO0[MTh KOOPJIHHATEI KOMLIUHEAPHbIC GEeKINOPbI]
BepLINH Kyda u HAX0OUMb PACCMOHUE MeHCOY OGYMA MOYKAMU, CYMMY
[PAMOYTONBHOTO GERMOPOE U NPOUICEIEHUE GERMOPA HA HUCNO, Y2
napauienenumnena MeAHCOY GERMOPAMU, CRATAPHOE npoU3cedenie,
pUaCKIadelsanis GEKIMOP NO O6YM HEKOLTHHEAPHbIM
GeKmopam;
3a0a6amy NIOCKOCHb YPAGHEHUEM 6 0eKapmogot
crcmenie Koopounam;
pewiants RPOCmenie 3a0a4u 66edenue 6eKmopnoco
bazuca
Hemopua OnuchiBaTh OTAENBHBIE Ipedcmasians 6rAad GuIOWOUUXCH MAMEMANIUKOE ¢
MAMeManir BbIIAMOLLHECH PA3GUIMUE MAMEMAMUKY U UNBIX HAYYHBIX 001acmell:
u PEe3VILTATHL NONYUYEHHbBIE nONUMame po.is Mamesamuri ¢ paseumui Poccuu

B XOIE pa3BHTHSA
MATEMATHKH KaK HAYKH:
3HaTh MPHMEPEI
MaTEMaTHYECKHX
OTKPLITHI W UX ABTOPOB B
CBSIZH C OTEUECTBEHHOM H
BCEMUPHOIT MCTOpHEi;
MOHUMATh POk
MATEMATHKH B PA3BHTHH
Poccun

Memoon
MAMeMamiux
17

[TpumMeHsTE H3BECTHLIE
METOAbL MPH PelIeH
CTAHAAPTHBLIX
MaTeMaTHYECKHX 3a1a4;
3aMeqaTh n
XapaKkTepPH30BaTh
MaTeMaTH4eCcKHe
3AKOHOMEPHOCTH B
OKpyKatoLei
NeHCTBUTENBHOCTH,
MPUBOAKTE MPHMEPbI
MaTemMaTHYECKNX
3aKOHOMEpHOCTEH B

Henonszoeams 0CHOEHBLIE A1CMO0bE QOKA3AMEbCMEU,
APOCOOUINL QORAZUMETBCINGO U GLINOIHING
onpoeepicenue;

APUMEHATND OCHOEHbBIE MEIMOObLL PeUIeH s
MAMeMAmuyecrux 3a0ay;

HA OCHOGE MAMEMAMUHECKUX 3UROHOMEPHOCMEL 6
APLUPOE XAPARMEPUI0EUNL KPACONY U COGEPUIEHTCTIB0
ORPYHCAIOWE0 MUPC Ul NPOUCCOEH UL UCKYCCMGA,
NPUMCHAN NPOCMELULUE NPOZPAMAMHBIE CPeOCBa I
2TEKMPOHHO-KOMMYHUKRAYUOHIBIC CUCTEMbL DU
PeuLeHUU MAMEMamu4eckux 3a0ay




MPHUPOIE, B TOM YHCe
XaPaKTEPHIVIOLLHX
KpacoTy n COBepLIEHCTRO
OKpY’KatolIero mupa u
MPOH3BEEH I
HCKYCCTRA




Coaepxanne yuednoro npeamera «Maremartnia

Aarebpa u Hauana anannsa

['nasa 8. Mepsoo6paznas n HHTerpas

[lepBooGpasuas u HEONpefenentbll HHTerpan. Onpenenenupii HHTCIpall, ero BhIYUCIEHHE M
CBOficTBA. Bhruncnenne muouanett niaockux (uryp. Tlpumeps! npuvenens HHTEerpana B (pu3HKe.

Obvuaiowueca  doricub ams - nouamus nepeooapasnas u Heonpeodenenblil unmezpat,;
MPaBHIIA  HANOIKAEHHMS MEPBOOBPA3HBIX OCHOBHBIX IEMEHTAPHLIX  (hYHKLIMIL, popmyny Heiotona-
Jleiibuuua.

Odvuarougiecs  doacno MWenis:  TIONb30BATHCS  MOHATHAMH nepeoobpaszHas u HHTerpan;
HAXOLHThL NMEPBOOOPa3HbIe; BEIYHCASTL MIOMmans KPUBOJIMHEHHON Tpanennu: BLIUHCISTE HHTErPabl;
pewate audpepenunanby e YPABHEHUA, PELIaTh NPHKIAAHBIE 3a/1aYM.

VVIL Peavasimuenuie: (ITAHHPOBAHUE H KOHTPONB CNocoba pelneHus: OLEHMBATL MPABHILHOCTE
BBIMOJIHCHHS JeficTRI.

Hozuasamenvnie: snagers OOLUAM NPHEMOM peruenus 3anayv; CTPOMThL PEYEBOE BRICKA3LIBAHHE B
YCTHOT 1t nuickmenHoil dopme.

Koanvmusamuenpie: NOrOBAPHBATLCA M NPUXOAUTL K o0lIEMY  pelleHHIo  coBMeCTHOI
ACATENBHOCTH. B TOM uuCle B CHTyauuH CTOJIKHOBEHHS MHTEPECOB; KOHTPONHPOBATHL HeliCTBHe
napTHépa.

Koumpous snanuii; yetawit OHPOC; CaMOCTOATEIBHbIE H MPOBEPOYHEIE paboThL KOHTpOMBEHAs
pabora.

Fnasa 9. Dnemenro TE€OPHH BEPOSITHOCTEH H MaTeMaTHYeCKas CTATHCTHKA

Bepostaoers 1 reoMerpHs. Hesasucumpre MOBTOPCHHS MCHBITAHME ¢ ABYMS HCXOZAMH.
Crarucritueckue MeTobl 0bpaboTku nudopmamm, 'ayccosa kpusas. 3akon 6onpimmy UHCe.

Qovueiouguees douncis 3nams: oCHOBRbLE (bopmy b KOMOMHATOPHKH, (POPMYIIbI pasmereHHs
W COYETAHHA, KIACCHYECKYIO BEPOATHOCTHYIO CXEMY JUIS PABHOBO3MOIKHBIX MCITBITAHUH, MOHATHE
MHOTOrPaHHUK pacrpenenexus; rpaduk (yHKUHK, Ha3bBaowWweTics dyCCOBOH KpHBOH; 00 anroputme
HCIONL30BAHIA KPHBOH HOPMaNbHOTO PacTipenienen s n (YHKUHM TI0MELH 1107 rayccosoi Kpusoii B
NPHOIIHKEHHBIX  BBIYHCICHHAN. O 3aKOHe OonbUIMX umcen: o cpsan CTATHCTHKH M BEPOATHOCTH.
MPHMEHEHII CTATHCTHYECKHN METONOB B PELIEHHN BEPOATHOCTHEIX 347144,

Oovuaiowuecs dorrcensr vems: PELIATL BEPOATHOCTHBIE 3a/Maui, MCMIO/B3Ys BEPOSTHOCTHYIO
exemy bepuynnm, teopemy beprynnu. muororpannuk PACTIPENEICH NS, HCTIONB30BATL NPHOBPETEHH biE
SHAHUS 1 YMEHHSt B NPaKTHYECKOH AeSTeNbHOCTH | HOBCENHEBHOH JKH3HM AMS aHANM3a peanbHbIX
HUCHOBBIN  MaHHBIN. MPEACTABICHHRIX B BHIE auarpamm, rpadukoB; 4aHATH3a HH(pOpMaLHH
CTaTHCTHYECKOTO XapakTepa.

VVIL Peevasimuenvie: ouennsats MPaBHIBHOCTE BBINONHEHHS NEHCTBHA; PasmHuaTh Crocod
PE3YNLTAT NEHCTBHS, BHOCHTH HEOGXOMMMBIE KOPPEKTHBBEI B HeHCTBHE focne ero 3aBEPLIEHUS Ha
OCHOBE YU&Ta CHeNaHHbIX OLLHOOK.

Hosnasamevusie: Bnanets o6wHM MPHEMOM pELIeHHS 3a/1a4; CTPOUTE PEUEBOE BbICKA3BIBAHHE B
YCTHOIT 1 MUCBLMEHHOTH hopme.

Kovovnusamuensie: AOrOBapuBaTLCS M OPUXOIMTL K oblemy  peeHHio  coBMecTHOI
ACITENLHOCTH, B TOM 4HCIE B CHTYaUMH CTONKHOBEHIS MHTEPECOB: KOHTPONMPOBATE AeHCTRHE
napTHépa.

Konmpons snanuir; yerniii OMPOC. CamMoCTOATeNbHAS 1 NPOBEpPOUHAS padoThl.

Fnapal0. Ypasuenus u HepaBenersa. Cucrems! ypaBuenuii n HEPABEHCTB

PasnocunbnocTs ypashenuii, O6uine metons! perexns YPAaBHEHHI. YpaBHEHUS C MOZYIAMH,
Mppaunonansusie ypastenus, HokazatenscTBo wepasencts. Pernenue PaLHOHAJILHBIX HEPABEHCTB C
OLHOM nepemennoil. Hepasencrtsa c Monynam. MppaumonanbHbie wepaseHcTa. VpaBuenus u
HEPABCHCTBA ¢ ABYMS MepeMeHHBIMH. JIHO(GAHTOBE! yparHenus. CHeTemwr yparxeuuii, Ypanneins u
HEPABEHCTBA ¢ MapameTpaMi -

Otyuaiomuecs 0oaxucusr 3uamo: OCHOBHbIE TCOPEMBI PABHOCHIBHOCTH; OCHOBHBIC COCODLI
PABHOCHIILHBIX IEPEXO/10B; OCHOBHbIE METOJIBI PELICHHS anredpanyeckux ypaBHeHHI;

Oovuaiowuecs dorncin YMentb: NPOU3BOAHTE PABHOCHILHBIE TEPEXOABL C LEMBID YIPOLICHHS
YPABHCHIA. I0KA3bIBATL PABHOCHIILHOCTb YPABHEHHH HA OCHORE TCOPEM PABHOCHITBHOCTH; MPeiBHICTD
HOMOMHYIO NOTEPIO HAn MPHOGPETEHHE KOPHS M HAXOLUTD MYTH BO3MOKHOrO M3beranus omubor:




PELIATE PAUHOHANEHLIE YPAaBHEHHS BBICIIMX CTemeHefi METONAMH Pa3noKeHnsl HA MHOMKHTENH HiH
BBCNICHHEM HOBOH MEpeMEeHHOI: palHOHATbHBIE YPABHEHHS, CONEpIKalHe MOIYTb; NPUMEHSATE
PAUHOHATBHBIE COCOOBI PeleHus ypaBHeHuil PasHBIX THIOB! HCMOMB30BATH JUISl JOKA3ATENLCTRA
HEPABEHCTB METOABI C MOMOLIBIO OMNpeNeneHus. oT HPOTHBHOTO, METON MATEMATHYECKOH MHIYKUMH. a
TaKoKE CHHTETHYECKHIE: pelaTh ypaBHEHUS U HEPABEHCTBA C MapaMeTpoM. MPUMEHAS pa3Hble CroCOL!
peLueHus.

VVIL Peayasmusnpie: OCYWIECTBNSATL HTOTORBIN H MOMIATOBBIIH KOHTPO/b MO pe3ynbTary.

Hosuagamensivie: CTPOHTE peveBOe BHICKA3LIBAHME B YCTHOH 1 mHCBMEHHO# hopme.

Koanpmunamuenore: AOTOBAPHBATBCA U MPHXOIUTL K oDLIEMY  peleHHto  coBMECTHOR
HEATENBHOCTH,

Kowmpons swamii: yernwrit OMpOC; CaMOCTOSTENLHBIE M TIPOBEPOYHBIE padoThl, KOHTPO/bHAS
pabora.

O6obmaromee nosropenne
Odvuaiowpuecs: doaicnm Jaems.! BIaneTh MOHSATHEM CTENeHH ¢ PalHOHAIBHBIM MOKA3ATENEM

BBITOMHATE TOKACCTBEHHBIE TTPEOOPA3OBAHNS M HAXOMUTE HX 3HAYEHHA, BBINONHATE TOMKISCTBEHHBIC
npeobpazoBatiis TPHFOHOMETPHYECKHX.  HPPALHOHATLHBIX. MOKA3aTCNbHBIX,  JIOrapu(pMUUecKix
BLIDLOKEHITH: petuaTh cucTeMsl YpaBHeH Uil COACPYKAIMX OLHO HJIK 1BA YPABHEHHS (10rapHpMHUYecKHX.
UPPALHOHANBHBIX. TPHTOHOMETPHYECKHX), pewaTh HEPABCHCTBA € OJHON MepeMeHHOH HAa OCHORE
CBOHCTB ()YHKIIMH: HCIIONL30BATEL HECKOBKO TTPHEMOB MPU PELIEHNH ypaBHEHHIT: PeIlaTh ypaBHEHHS ¢
HCTONL30BAHUEM  DABHOCHIIBHOCTH  YPABHEHMIl; HCMONB30BATS rpagux  QyHkuEu  npu peLIEHNH
HEPABEHCTB  (rpauyueckuii MeTOH); HAXOIUTD MPOM3BOMHYI0  (DYHKUMH: MHOKECTBO 3HAYCHHIT
(DyHKUMM: 0BnACTh OnpesencHus CroKHOI (byHKLME; HCIIOAB30BATH YETHOCTD U HEUETHOCTh (DYHKLIHN;

MCC/IC10BATE CBOHCTBA CNONKHON (DYHKLHM, MCMONB30BATE CBOHCTRO MEPHOIMYHOCTH (DYHKLIUKM 17151
PCLLUEHNA 3ala4; 4uTaTh CBOHCTBA (JYHKLUHMH MO rpaduky u pacnosHasaTh rpadukn NEMEHTAPHBIX
(byHKUMIT: pewiaTh M NpoBOANTH HMcClenOBAHE PELIEHHA TEKCTOBBIX 33144 HA HAXOKICHHeE

HaNOOMbLIEr0 (HANMEHBLIETO) 3HAUYCHHS BeHUMHbL C NPHMEHEHHEM MPOW3BOIHOM; PELIaTh 3ajaun
MAPAMCTPHYCCKME HA  ONTUMM3ALMIO; peluarh KOMOMHHPOBAHHEIE ypaBHEHHS W HEPABEHCTBA:
HCTIONE30BATHL HECKOJIBKO MPHEMOB MPH peLieHHH YPABHEHUH H HEPABEHCTB: M3BICKATH HEOOXO0IMMYI0
HHpOpMauuio  u3 y4eOHO-Hay4HBIX TEKCTOB: HPHBOAUTL  [PUMEPBL.  MOAGMPATE  apryMeHTLI.
(opmynuposath BbIBOBL

[eomerpus

[Toropetne. Pewenne 3anau ¢ MPUMEHEHHEM CBOHCTB (DJMI'Yp Ha IUIOCKOCTH. 3ajnaumM Ha
AOKA3aTeNbeTBO W nocTpoeHie KOHTpnpumepoB. Mcnonb3osawue B 3amauax MPOCTEHIIMX
JOrHHECKnX npaBui. Pelnenne sanay ¢ uenonb3opanmnen TEOpPEM O TpeyroJibHHKAax, COOTHOLIEHH T B
(PAMOYTONLHEIX TPEYFrOMLHHKAX. (JAKTOB, CBA3AHHBIX C HETBIpEXYro/bHuKamMy. Peluenue 3amau c
HCMONb30BaHHeEM  (PAKTOB. CBA3AHHBLIX C OKpYxHOCTAMH. Pewrenue 3amay npa H3MEPEHHMA HA
MIOCKOCTH. BBIMHCIEHNE UIHH W nnowaneii. Pewenne 3anay ¢ MOMOLLBIO BEKTOPOB ¥ KOOPAHMHAT.

Bekropu 8 npocrpancree. [MonsTue mexropa B npoctpancTee. CnoweHne W BhIYMTAHHE BEKTOPOB.

Yuroenme gexropa Ha uncio. Komnnanapusie sextopst.

OcHoBHbIE ONPENE/EHH s, OTHOCALINECS K IEHCTRUAM HAL BEKTOPaMH B MPOCTPAHCTBE, BBOASTCS
TaK K. Kak H Ui BEKTOPOB HA [MJIOCKOCTH. [losromy uznowenue stod wactn MaTtepuana sBIsIeTCH
AOCTaTOYHO cxkathbiM. bonee mompofro PacCMaTpHBAIOTCA BOMPOCHL. NXapakTepHble s BEKTOPOB B
MPOCTPAHCTBE:  KOMIUIAHAPHOCTL  BEKTOPOB. MPaBHIIO  Mapannenenunesa  CIOMEHHA  Tpex
HEKOMIUIAHAPHLIX BEKTOPOR. Pa3OKeHHe BEKTOpa Mo Tpem HEKOMITAHAPHBEIM BEKTOPAM.

MeTon koopauHaT s npocrpancTee. JIgukenus . JlekapToBbl KoopaMHaThl B npocrpaHcTee. @opmyna
PACCTORHMS MEHAY ABVMA TOUKAMM. Y paBHEHHs chepsl v nrockocm. DQopyiyvaa paccmosnus om mouxy do
HAOUROCHIT

MosTopeHue,

Temaruueckoe nnannporaunne 12 kaace

F'—_W—-_ - Copnepmanne Ooburee Koauvecrro IIpoekTnl
KOJI-BO 4acoB Ha
‘Hacos KOHTPO/NbHbIE,
NPAKTHYECKHE,
naboparopHble
| paboTh!




[ Conepmkanne Obuiee Konuuecrro Ipoexro —‘
KOJ1-B0 4aCcOB Ha
1acoB KOHTPO/IbHbIE,
NnpakTHYeCKHe,
nabopatopubie
paboTsr _y
_Adiredpa H HAYAAA MATEMATHYECKOIO AHAJIN3A
| MosTopenue 5 =
I'nasa 8. INepsoobpaszuas n HHTErpar. 10
['nasa 9. Dnementh MmaTemaTHUCCKOM 15 3
CTATHCTUKH, KOMOUHATOPHKH U TEOPHH
BEposATHOCTEI,
['nasa 10. Vpasuenus u nepasencraa. 24 1
~ | Cuctembl ypaBHeHHH 1 HepaBeHCTB.
[ lMosmopenue 3a kype 12 wiacea 17
Hmozo 68 4
Ieomerpus
| TloBTropenue 6 1
BekTopa 8 npoctpancTie 10 | -
MeTox KoopaMHaT B mpocTpaHcTRe. Hemixenue. | 16 2
| MTesmopenue 3a xype 12rmacea 2
p 34 4
| Hmezo 102 8




KEI.J'IEHIIZ]]]HO - TeEMaTH4YeCKOe NIAHHPOBAHHe yqeﬁﬂoro MaTepu

«Maremartuka; anrebpa m HAYAIA anATH3a»

A21a 110 npeMeTy

Haumenobauue Pa3aesioB u Tem

Kourtpoasr  suanuii

Hara

llosropenne. Crenenn u KOPHH.

[Tpoussonnas. [TokasatenbHele
VPaBHEHHs " HEepaBeHCTsA.
Jlorapumuueckue YpaBHeHus! H
el HEPaBEHCTERA.
| 10 I'aaga 8. IlepBoobpasuan u HHTerpaJ
3 1 [lepBooGpasnas.
4 11 OcHosHOe cBOliCTBO nepeoodpasHoii. C.p2.1 OcHosHoe croiicTso
T e nepsooopamou
31 [pasnna naxoxnenns NepPROOOPAIHBIX.
6 |1 Haxoxnenue nepsooGpasupix.
7-12 Onpenenénnprii uarerpan.  ®opmyna | C. p INpasuna naxokaenns
8 Herorona-Jleii6uuma nepsoodpasHeIx
9-12 Haxosxnenne nnowmanu KpuBosuueiinoit | C.p 4.2. Unrerpan.
10 Tpanewmn, ®opmyna HetotoHa -
bt il JleiibHuna
I Obobuaromee nopropenre no Tteme | C. p.4.3. Mnowans
| [ «llepBoobpazuas u uurerpam KpHBOIHHEIHOI Tpaneumy
13 [ 1 KontponbHas paGota Ne 6 no Teme Kk/pNe6 no Teme
«Ilepoodpasnas 1 HHTErpan» «[Tepsoobpasnas u
I R - HHTerpany
15 I'napa Y. J1eMeHThbI
MATEMATHYECKOI CTATHCTHKH,
KOMOMHATOpHKH i} TeopHH
| | BEPOATHOCTEN.
31 Crarucriueckas o0paboTka JaHHbIX.
1= 1 Mepbl ueHTpanLHoii TeHaeH N,
15 |1 AJITOPHTM BBIYHCIEHUS JHCTIEPCHH. C.p 5.1Cratucruveckas
obpaboTka namHHbIX
16 |1 Knacchueckoe OnpenenexHne
BEPOSITHOCTH.
171 [pocreiiume BCPOATHOCTHLIE 3189,
18 | 1 | Pewrenne MpOCTEHLIHX BeposTHOCTHBIX | C. p 5.2TTpocTelimme
3a1ay. BEPOATHOCTHBIE 3a0a4K
191 Couetanmus,
20 [ 1 Pasmewnenns.
21 |1 Pewenne 3anay HCIIONb3YS PAZMELLEHHS
| | HcoveTtanms..
22 |1 Dopryna GuHoma Herotowa.
23| 1 Teopema Beprysnnu.
24 | 1 Crarucruveckas YCTOHYHBOCTS.
251 _____Cﬂy-_-la_ﬁﬁm_e  coBbrTas 1 ux | C.p 5.3. Coueranus u
BEPOATHOCTH. pasmeluetina. Gopmyna
OuHoma Hetotona
26 (1 OBotwaromuii YPOK 1no Teme
«DNIEMEHTBI MATEMATHYECKO CTATHCTH-
R KH.  KOMOHMHATOPMKH W Teopuu




T e e s
BEPOATHOCTEI» !

Kontponsuas paGora Nol «DneMeHTE! Kontponsnas pa6ora Noi

MATEMATHYEC KO CTATHCTHKH,
KOMOMHATOPHKH 1 TEOpHH
BEPOsITHOCTEH»

Inaga 10. Ypaeuenns H

HepaBeHcTsa. Crerempl ypaBuenmii u
HEPABEHCTR.

PaBHoCHTBHOCTL ypasHeHMIT. Teopemer
_O PABHOCIIILHOCTH YpagHeHUH,

29 | 1 [lposepka rkopueii. J
011 HoTeps kopueii. ]

311 3ameHa  ypaenenwmit h(f(x))=h(g(x))

| YpaBHenunem f(x)=g(x).

32 | 1 Meron pasnoskenus Ha MHOMHTEN,
I

33 MeTton BBeneHus HoBoi MepeMeHHO}.
34 |1 (I)yHKuH0HembHo-rpa(bmecmﬁ MeTol. | C.p 6.1. OBlme meTomp!

=2 N (G 5. W S PEWEHNA ypaBHEH M
351 Pewenne  wepasencrs ¢ OIIHOH

[epPeMEeHHOI.
Cucremepr 1 COBOKYMHOCTH HEpaBeHCTR.

Mppaunonansuere nepasencrsa.
Hepagencraa ¢ Mozynem.

VpasHenus u HEpasencTsa ¢ asyms | C.p 6.2. Hepasencrsa
L o | [IEPEMEH HBIMH.
40 |1 Petienne ypasuenuii n HEepPaBeHCTB C
o s Ll Mg}ﬂg MEePEMEHHBIMH. “
41 |1 Cuerembl ypasHewuii.
21T _—Me_'r-o_q n_ozléTaHOBKH. C.p 6.3. YpasHenus u

HEPABEHCTRA ¢ ABYMS
NEPEMEHHbIMK

MeTton cnoxenus
Pewrenne cuctem ypasnenuit,

L

Petsenme cnerem YPaBHEHHIA,
Pewene 3049 ¢ [OMOUIBIO CHCTEM
YPaBHEHMIT,
YpaBHeuue ¢ napamMeTpom. C.p 6.4. Cucremsl
YpasHeHui
48 |1 | _Hé-iﬁmacgfﬁ_a C napaMeTpomM.
49 (1 '_'0306_&155;11:1}1__ YpoK no  Tteme
«YpaBHeHUsl 1 HepaBeHCTRAY,
30 |1 KouTtponsHas paGorta No2 «Ypasnenns | Koutponsuas pabota No2
U HEpaBeHCTBA» «YpaBHeHUS U
511 Kourponbhas paGora No2 «YpaBHEHNs | HepaBEHCTBAY
|| uHepaBeHCcTBay
| |19 Obodmaionee nosropenne
32| Boipaskenns u npeodpazoBanus.
i S’Fﬁome HHe anredpanyeckix
—f—— | BIDAMEHHH. =
54 |1 Peurenue TpuroHoverpuueckux | C.p 1.1 Yncnoewre
_&?“*"‘-‘ﬂf{-_ BblpaskeHmus
| Pemenue norapupMHIecKnx
| YpaBHeumi.
Peenne KOMOHHHPOBaHHBIX | C.p 1.2 VpasHenus u




YPaBHEHMII, HepaBeHCTBa
57
581 3aja4 Ha MPOLEHTBL.
59 |1 DneMeHTbI MaTeMaTH4ecKo
CTATHCTHKH H TEOPUH BEPOSTHOCTEIH.
60 | 1 Ipoussoanas. C.p 1.3 Buiuucnenue
MPOM3BOAHBIX
61 |1 [Tepsoobpazuasg,
62 |1 Wrtorosas xoutponsras paGora No3 HUrorosas koHTponsHas
paborta No3
63 |1 Mrorosas kourponsHas pabota Ne3
64 | | AHarns HTOTOBO KOHTPONBLHOH
padoThl.
651 Hepagencraa.
66 | 1 Hepagenctra ¢ monynewm.
67 |1 Hepasencrra ¢ napamerpamu.
68 | 1 PEUWHGEE_EdﬁﬁHHHPOBaHHbH cHCTeM

VPABHEHMI.

68

UTOoro




Kasnenmapno - rematuuecxoe MIaHUpoBaHue y4eGHOro MaTepuana mo npeamery

«eomerpusy

Tema ypoxa

Konnuectso vacor

Hara

[ToBTopenne

Bexroper 8 npocrpancrse

[lonsTue BexTopa. Pasenctso BEKTOPOB.

Crnoxenne u BuYuTaHME BEKTOPOB.
CymMMa HeCKOMBbKHY BEKTOPOB,
YMHOM®EHHE BEKTOpPa HA YHCTO

Crnowenne u BerunTanmne BEKTOPOB.
Cymma HeckonbKix BEKTOPOB.
YMHOKEHHE BEKTOPA Ha YHENO

2

Komnnanapubte BEKTOPEL [Ipapuno
Hapannenenunena. Pasnoxenune
BEKTOPA MO TpeM HeKOMMIaHAPHEBIM
BEKTOPaM

Peinenne 3amau no reme «Bekroper B
IPOCTPAHCTRE

Koutponbuas pabora Nes «Bexroper B
MPOCTPAHCTBEY

Merox koopaunar g npocrpaxcree

16

Cesash Mexay koopannatamn
BEKTOPOB H KOOPAHHATAMM TOYEK

[IpocTeiimme 3anauu s KOOpAanHarax

Yron m CuNY Be KTOpamMu

Cranspuoe MPOH3BEICHHE BEKTOPOB

Kowrposibras padora Nel 1o teme
«Ipsamoyronbuas cucrema KOOPAMHATY.

]

Boiunenenne yrnos mexay
MPSAMBIMHM W IITOCKOCTAMH.

(B

[TapannensHsiii nepenoc.
Ocesas u uenTpaitbuas u
3EPKANbHAS CHMMETPHI.

L]

CTPAHCTBEY

_'Kzii'rponbu-mu pabora Ne 2. «MerToa koopanuar B npo-

llosTopenne 3a 12 ka




